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c. CeauBaHOBO
2023-2024 yueOHbIit O

IIporpamma 3j1eKTHBHOIO Kypca s yyamuxes 10-11 kiaacca
«bHosoruyecKkue cCucTeMbl ¥ MPOLECChHD

IosicHUTEILHAA 3aNIUCKA

Tema Kypca, SBIsSETCS aKTyalbHON Ha CETOMHSIIHUHN JIEHb B CBSA3U C HEOOXOIUMOCTHIO
CO3JAHMS CHCTEMBI KAdeCTBCHHOM MmoAroToBKM K FEI'D, Tak kak o0000maer u
CHUCTEMATH3UPyEeT 3HAHHWS OHOJIOTMH OCHOBHOHM IIIKOJIBI, BKJIFOYAET TEMbI,BBI3BIBAIOIINE
3aTpyAHEHUSYYaIUXCs MPU MOATOTOBKE K EI'D.

Teopernueckuil Matepuan HporpaMMbl Oa3upyeTcss Ha 0053aTeIbHOM MHUHUMYyMeE
COZepKaHUsI OMOJIOTUYECKOTO0 OOpa30BaHMA M HA MUMEIOMIMXCS Y yYalIUXCs CBEICHUSAX O
CTPOEHUHU JKUBOTO OpPraHU3Ma, €ro B3aMMOCBA3SAX C MPUPOJNON (pacTeHHs, XUBOTHBIE,
OakTepuu, rpuObl, YETOBEK) U 3aKOHOMEPHOCTSIX Pa3BUTHS U (PYHKIMOHUPOBAHHUS.

K u3ydyeHuto ciioKHEHIMX BOMPOCOB yYalllMecs MOAXOASIT BOOPYKEHHbIE 3HAHUSIMU

o011el TEOpUH pa3BUTHUS KUBOU MpHupoabl. OCHOBHAS JIBHXKYILAs CHIIa Ipolecca 00ydeHus
AIIEKTUBHOTO Kypca «bHuojornueckue CUCTeMbl M 3aKOHOMEPHOCTH» — CHUCTEMAaTh3alus U
0000111eHrEe 3HAaHUI O OMOJOTMYECKUX CUCTEMAX U X ()YHKIIMOHUPOBAHUHU.

B kypce npocnexxuBaercsi BHyTpUIPEIMETHASE UHTETpalus, TO €CTh pacCMaTPUBAETCA
MPUMEHUMOCTh  (DyHIAMEHTaIbHBIX 3aKOHOB TMPUPOABI K OOBSICHEHHIO Pa3IMYHBIX
bU3HYECKUX, XUMUIECKUX U OMOJIOTHYECKUX SBJICHUHN BO BCEX OMOJIOTHYECKUX CHCTEMaX.
JlaHHBIA KypC COACPKUT MaTepHuas, KOTOPHIA BBI3BIBAET MHTEPEC ydamuxcs, GopMupyer
NpEACTaBICHUE O €IWHOW €eCTECTBEHHOHAy4YHON KapTUHE MHUpa, B3aMMOCBA3U BCEX
€CTECTBEHHBIX JUCLUIUIMH, UX 3HAYMMOCTH JUIsl yenoBeka. Co3aeT BO3MOKHOCTD JTy4YlIEro
yCBOCHUSI  (PyHIaMEHTaIbHBIX  OOIIEOMOTOTUUECKUX  TOHSITUH  HEOOXOAMMBIX IS
MOATOTOBKHU K UTOrOBOM aTTectanuu B hopme EI'D.

Heas kypca:dpopMupoBaHHE LIETOCTHOW KapTHHBI MHpa C y4eTOM OOIEeOMOJOTMYECKHX
3aKOHOMEPHOCTEN B paMKax noArotToBku k EI'D
3agaum:

* Pacmuputh U yriyOUTh 3HAHUS YYAIIUXCS O OMOJIOTMYECKUX CUCTEMAaX U

OMOJIOTUYECKUX 3aKOHOMEPHOCTSIX;

* Pa3BUTh YMEHHS YUalIUXCS aHATM3UPOBATH OMOJIOTMUECKUE CUCTEMBI U SIBIICHUS, B

HUX MPOUCXOIAIINE, CPABHUBATH U BBISBIISATH OMOJIOTUYECKHE 3aKOHOMEPHOCTH;

»  @opmMuUpOBaTh CUCTEMY 3HAHUIN 00 OCHOBAX KU3HH, IBOIIOINN, IKOCUCTEMAX, TS

OCO3HAHMS IIEHHOCTH OMOJIOTHYECKOTO Pa3HOOOpa3us;



= Pa3puTHe Ha 0a3e OMOJOrMYECKUX 3HAHUN U YMEHUI HAyYHOUN KapTHUHBI MUpa Kak
KOMITOHEHTa OOIIEYEIOBEYECKON KYIbTYPHI,

Ilnanupyemsbie pe3dyabrarbl. lIpenmnonaraercs, 4TO MO 3aBEPIICHUM JTAHHOTO Kypca
yYaIuecAnpruoOpeTaroT CASAYIOIMNE YMEHHUS:

" 3HaTh OMOJIOTUYECKHE 3aKOHOMEPHOCTH U OOBSACHATH C WX TMOMOIIBIO pa3IUvHbIC
OMOJIOrMYECKHE MPOLIECCHI;

" pemiaTh OMOJOTUYECKUE 3a/1a4H;

"  BBIJEIATH KOMIIOHEHTHI CUCTEM, YCTAHABIMBATh B3aUMOCBSI3b MEXKIYy HUMU;

" BBIJBUraTh TUMOTE3bI, JOKa3blBaTh WM ONPOBEpPraTh HUX MPABWIHHOCTH,AENAThH
apryMEHTHUPOBAHHBIC BBHIBOJIBI.

Bo3moxnbie GOpMBI KOHTPOJISA:TEMaTHUECKOE TecTupoBaHue B (hopme EI'D

VYuyaruecs 10KHBI 3HATH/TIOHUMATh:

OCHOBHBIC MOJIOKEHUSI OUOJIOTUUECKUX TEOPHH (KJIeTOYHAsI TOPHS; XPOMOCOMHAsI TEOPUS
HACJIEICTBEHHOCTH, CUHTETUYECKas TEOPHs DBOJIIOLIMK, TEOPHsI aHTPOIOTreHe3a); YUYeHUN
(o myTtsx u HanpasieHusx sBomtouuu; H.M.BaBunoBa o mentpax mHorooOpasus u
MIPOUCXOXKJICHUS KYyJIbTYpHBIX pactenuii; B.M.Bepuaackoro o Ouocdepe); CymHOCTh
3akoHOB (I.MeHnpgens; cuereHHoro 3akoHa MopraHa; TOMOJOTHYECKUX PSIOB B
HACJICICTBEHHOW W3MEHUYMBOCTH;  3apOJIBIIIEBOTO  CXOJCTBA; OMOTEHETHYECKOTO);
3aKOHOMEPHOCTEN (M3MEHYMBOCTH, CLEIICHHOTO C MOJIOM; B3aUMOJCIHCTBUS T€HOB U UX
[UATOJIOTUYECKUX OCHOB); TmpaBwi (AoMuHUpoBaHusa [ .MeHpaens; 3KOIOTHYECKOM
NUpaMUJibl); TUMNOTE3 (YUCTOTHI TaMET, CYHUIHOCTH M MPOUCXOXKACHUS KU3HH,
MIPOUCXO0KJICHUS YETIOBEKA);

CtpoeHre OUOJOTUUECKUX OOBEKTOB: KJIETKH (XUMHUYECKUM COCTaB U CTPOCHUE); TEHOB,
XpPOMOCOM, KEHCKHUX U MYXKCKHX TaMeT, KJIETOK MPOKAPUOT U DYKAPHUOT;, BUPYCOB,
OJIHOKJICTOYHBIX M1 MHOTOKJICTOUHBIX OPraHU3MOB; BUJIa U 9KOCUCTEM (CTPYKTYpa);
CylurHocTh OMOJIOTMYECKUX MPOLIECCOB W SBJICHUM: OOMEH BEIIECTB W MpEBpallCHUs
HHEPruu B KIIETKe, (POTOCUHTE3, IMJIACTUUYECKUN U DHEPreTUYeCKUd oOMeH, OpoxKeHue,
XEMOCHHTE3, MHUTO3, MEWO03 pa3BUTHE TaMeT y IBETKOBBIX PACTEHHN M IMO3BOHOYHBIX
’KUBOTHBIX, UHJIMBUIyATIbHOE Pa3BUTHE OpraHU3Ma (OHTOT€HE3), B3aUMOCHCTBUE I'€HOB,
MOJIydYeHHEe  TeTepo3uca,  IMOJUIUIOWJOB,  OTJAAJICHHBIX  TUOPHUIIOB,  JCHCTBUE
HMCKYCCTBEHHOI'0, JBHXKYIIETO0 MW CTaOWIM3UPYIOMIETO OTOOpa, reorpaduyeckoe M
HKOJIOTHYECKOE BHUA000pa30BaHUE, BIMSHUE DJIEMEHTAPHBIX (DaKTOPOB HBOJIIOIUHU Ha
reHopoHn momynsnuy, GOPMHPOBAHWE TMPUCITIOCOOIEHHOCTH K Cpelne oOuTaHus,
KPYyTOBOPOT BEMIECTB W MPEBPAIICHUS YHEPTUU B DKOCHCTEMaxX M OMocdepe, IBOIIOIHS
ouocdepsi;

CoBpeMeHHY10 OMOIOTUYECKY0 TEPMUHOJIOTUIO U CUMBOJIHKY;

YMeTh:

OOBSICHATB: pOJib OMOJIOTMUECKUX TEOPUM, €W, TPUHIIUIIOB, TUNOTE3 B (DOPMUPOBAHUU
COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTUHBl MHpA, HAYYHOIO MHUPOBO33PECHUS;
€IVHCTBO JKMBOM W HEXHUBOM NPHUPOABI, POACTBO JKUBBIX OPIaHU3MOB, HCIOJB3Ys
OMOJIOrMYeCKUe TEOpUH, 3aKOHbl M MpaBUia; OTPULIATEIbHOE BIMSHHE aJIKOTOJI,
HUKOTHMHA, HAapKOTMYECKUX BEIIECTB Ha pa3BUTHE 3apoAbllIa YEJIOBEKA; BIMSIHUE
MyTarcHOB Ha OpPraHM3M YEJIOBEKA; B3aUMOCBSI3M OpPraHU3MOB U OKPYXKAIOLIEH Cperbl;
OPUYUHBl HBOJIIOLIMM BUJOB, 4YellOBEKa, Ouocdepbl; €IMHCTBA YEJIOBEUYECKHX pac;
HACJICJICTBEHHBIX M HEHACJIEJCTBEHHBIX HM3MEHEHHI, HACJIEJCTBEHHBIX 3a00JEeBaHMIH,



T€HHbIX U XPOMOCOMHBIX MYTAalHi; YCTOWYMBOCTH, CAMOPETYJSILIUN, CaMOPa3BUTUA U
CMEHBI SKOCUCTEM; HEOOXOJUMOCTH COXPAHEHHSI MHOTOOOpa3us BUJIOB;

VYcraHaBnuMBaTh B3aMMOCBSI3U CTPOCHHUS W (DYHKIMI MOJIEKYJ B KJIETKE; CTPOCHHS U
(GYHKIMI OpraHou10B KJIETKH; IUIACTUYECKOT0 U SHEPreTHUEeCKOro oOMeHa, CBETOBBIX U
TEMHOBBIX peakiuii (OTOCHHTE3a; IBIKYIIMX CHJI IBOJIIOIMH; IyTEeH W HaIpaBiICHUMN
IBOJIFOLIUY;

PemaTs 3ama4um pa3Hoii CII0KHOCTH IO OMOJIOTHH;

CocTaBnsTh CXeMbl CKpPEIIMBAaHUA, YTH MEPEHOCA BEIIECTB U YHEPIrUU B IKOCUCTEMAX
(1enu nuTaHus, TUIIEBBIC CETH);

OnuceiBaTh KIETKM PACTEHHMH M >KMBOTHBIX (MOJ MHKPOCKOIIOM), OCO0€il BHIa IO
MOP(OJOTUYECKOMY KPHUTEPHUIO, IKOCUCTEMBI M arpo3KOCHCTEMbl CBOEM MECTHOCTH;
TOTOBUTH U OMUCHIBATH MUKPONPENAPaThI;

BoisiBIATH Ipricioco0JieHHsl y BUJIOB K cpefie 0ouTanusi, apoMopdo3bl U UAHOAJaNTallui
y pacTeHUd W IKUBOTHBIX, OTIUYHUTENIbHbIE NPHU3HAKK >KUBOrOo (y OTIEIbHBIX
OpraHu3MOB), a0MOTUYECKHE M OMOTUYECKHE KOMIIOHEHTBI HKOCHUCTEM, B3aUMOCBSI3U
OpPraHU3MOB B YKOCHCTEME, UCTOYHUKH MYTAareHOB B OKpY>Karolieil cpene (KOCBEHHO),
AHTPONOTECHHbIE N3MEHEHHS B SKOCHUCTEMAX CBOEr0 PETUOHA;

HccnenoBarh OMONIOTHYECKHE CUCTEMBI HA OMOJIOTHYECKUX MOJIENSIX (aKBapHyM);
CpaBHUBaTh OHOJIOTHYECKHE OOBEKTHI (KJIETKU PACTCHHUM, >KUBOTHBIX, TPUOOB W
OaKTepHii, SKOCUCTEMBI U arpoOdKOCHUCTEMBI), TIPOIECCHl U sBIIeHUs (OOMEH BEIIECTB y
pacTeHUl W >KWUBOTHBIX; IUIACTUYCCKUNA W DHEPreTHUecKuii oOMeH; (OTOCHHTE3 U
XEMOCHHTE3; MUTO3 U M€i03; 0ecroyioe W MOJOBOE Pa3MHOXKEHHE; OIUIOJOTBOPEHUE Y
LBETKOBBIX PACTEHM U TO3BOHOYHBIX JKMBOTHBIX; BHEIIHEE M BHYTpPEHHEE
OIUIOIOTBOPEHHUE; (POPMBI ECTECTBEHHOIO OTOOpAa; HMCKYCCTBEHHBI U €CTECTBEHHBIM
0TOO0p; crmocoObl BUA000Pa30BaHUA; MAKPO- U MUKPOIBOJIIOIMIO; MyTH W HaNpPaBIICHUS
HBOJIIOIMM) U JIeJIaTh BBIBOJBI HA OCHOBE CPAaBHEHUS,;

AHanM3UpoBaTh U OLUEHUBATH PA3JIMYHbIE TUIOTE3bl CYIIHOCTU KU3HH, MPOUCXOKIACHUS
KU3HU M YEJOBEKa, YEJIOBEUECKHX pac, TJI0OAIbHbIE aHTPOINOreHHbIE HM3MEHEHHUS B
ouocdepe, ITHUECKUE aCTIEKThl COBPEMEHHBIX HCCIIEIOBAaHUN B OMOJIOTMYECKON HAYKE;
OcyiiecTBIATh TOCTOSHHBIA TMOWUCK OHOJIOTMYECKOW WHGOPMAIMK B  Pa3IHMYHbIX
UCTOYHMKAX (y4eOHBIX TEKCTaX, CIpPAaBOYHMUKAX, HAYYHO-NOMYJISIPHBIX HW3JIaHUSX,
KOMIIBIOTEpPHBIX 0a3ax, pecypcax WHTepHeTa) W MNpPUMEHATh €€ B COOCTBEHHBIX
UCCJIEIOBAHMSX; MCIOJIB30BATh NPHOOPETEHHBIE 3HAHUS W YMEHUS B IPAKTUYECKON
NEATENBHOCTH U MMOBCEHEBHOM KU3HU IS

['pamoTHOTO OhopMIIEHUS PE3YyTBTATOB OMOJIOTHUYECKUX UCCIICJOBAHMIA;

OOocHOBaHMSI M COOJIOJAEHUS MpaBUJ TOBEACHUS B OKpYXXaloIIell cpene, Mep
NpO(PHUIAKTUKN PACHPOCTPAHEHHsS] BUPYCHBIX (B ToM uucie BUY-undexuuun) u npyrux
3a00JIeBaHUH, CTPECCOB, BPEAHBIX MPUBBIYEK (KYpEHUE, AIKOTOJIU3M, HAPKOMAHMS);
Oxa3zaHusi MepBOl MOMOLIM MPU MNPOCTYIHBIX W JIPYTrUX 3a00J€BaHUSAX, OTPABJICHHUU
MUIIEBBIMU NPOAYKTaMU;

Omnpenenenns coOCTBEHHOW MO3WLMUA MO OTHOILIEHHIO K SKOJOTMYECKUM IMpolJemMam,
MOBEJICHUIO B IPUPOJHON CPELIE;

OneHKH ATUYECKUX aClEeKTOB HEKOTOPBIX MCCIEJOBAaHUN B 00JIACTU OMOTEXHOJIOTHH
(KJIOHUpOBaHUE, UCKYCCTBEHHOE OIUIOZI0OTBOPEHHUE).

[Iporpamma paccuntana Ha 68 yacoB B rog — 34 yaca B 10 kitacce u 34 yaca B 11 knacce
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PA3JIEJ1..BUOJIOT U - HAYKA O ’)KMBOM IPUPO/IE. METO/IbI HAYYHOI'O
ITO3HAHMUA.[ (1 HAC)

buosnorus xak Hayka, €€ JOCTHXKECHHS, METO/Ibl TTO3HAHUS KMBON Tpupoibl. Posb Guosoruu
B (popMHpPOBaHNHU COBPEMEHHON €CTECTBEHHOHAYYHON KapTUHBI MUPA.

YpoBHeBasi opraHu3amusa U 3BoJOIUA. OCHOBHbIC YPOBHU OPTraHU3AllUM >KUBOW MPUPOJbI:
KJICTOYHBIN, OpPraHU3MEHHBIM, MOIYJISIIUOHHO-BUOBOM, OMOreOLIEHOTHYECKUH,
ouochepnrrit. buonornueckue cuctempl. OOIME TPU3HAKK OUOJOTHYECKUX CHUCTEM:
KJICTOYHOE CTPOCHHE, OCOOEHHOCTH XMMHUYECKOT0 COCTaBa, 0OMEH BEIIECTB U MPEBPAIICHUS
SHEPryMU, TOMEOCTa3, Pa3JIPaXUMOCTh, JBHKEHHE, POCT U Pa3BUTHE, BOCHPOU3BEICHHUE,

OBOJIFOII M.
]
PA3JIEJI 2. KIIETKA KAK BUOJIOTHYECKAA CUCTEMA (10 YACOB)

CoBpeMeHHasi KJEeTOYHasi Teopus, €€ OCHOBHBIE IOJOXKEHHS, pOJib B (POPMHPOBAHUU
COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHBI Mupa. Pazsutue 3nannii o kierke. Knerounoe
CTPOCHHME OPTaHU3MOB — OCHOBA €JMHCTBA OPTAHUYECKOIO0 MHpA, J10KA3aTEIbCTBO POJCTBA
JKUBOW IIPUPO/IBL.

Mmuoroo0pa3ue kietok. IIpoxkapuorsl U sykapuotbl. CpaBHUTENbHAs XapaKTEPUCTUKA
KJIETOK PacTeHH, >KUBOTHBIX, OaKTepui, TpuOOB.

Kierka - enMHHMIA CTPOCHHMs], XU3ZHEIEATEIBHOCTH, POCTA W PA3BUTHA OPraHU3MOB.
MHoroo6pa3ue kinerok. CTpoeHHe Mpo- U dyKapUOTHOW KIETKH. B3anMOCBs3b CTpOEHUS U
GyHKIOMI yacTeil M OpPraHou0B KJIETKM - OCHOBa €€ LeIocTHOCTU.CpaBHUTENIbHAS
XapaKTePUCTUKA KIJIETOK PACTCHUM, )KUBOTHBIX, OAKTEpHii, TprOOB.

XUMHUYECKHM COCTAaB KJIETKU. Makpo- W MHUKPOAJIEMEHThl. B3anMMOCBSI3b CTpOCHHS W
GYHKIMIT HEOpraHMYeCKUX W OpPraHudyecKuX BemiecTB (O€IKOB, HYKIEMHOBBIX KHUCIOT,
yraeBoAoB, JunuaoB, AT®), BXOASIIMX B COCTAB KIETKH. POJIb XMMHUYECKHX BEIIECTB B
KJIETKE ¥ OPTaHU3ME YEJIOBEKa.

XUMUYECKUM COCTaB KJIETKUM. Makpo- M MHMKpPOJIEMEHTHl. B3anmMOCBA3b CTpOEHUS H
(GyHKUMA HEOPraHWYECKUX M OpPraHUYECKUX BelIeCcTB (OEJIKOB, HYKJIEMHOBBIX KHCIOT,
yriaeBoAoB, aunuaoB, AT®), BXoAsSIIMX B COCTaB KIETKH. POJib XMMHUYECKUX BEIIECTB B
KJIETKE U OPTaHU3ME YEJIOBEKa.

OOMeH BelIeCTB U MPEBPAILCHHs] SHEPTUU — CBOWCTBA JKUBBIX OPraHU3MOB. DHEPreTUYeCKU
U IUlacTU4YecKuil oOMeH, uX B3auMocBs3b. Craguu »Hepreruyeckoro obOmeHa. Craguu
IHEpPreTUYEcKoro oomeHa. bpoxkeHue u npIxaHue.
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doTocuHTe3, €ro 3HaueHue, kocmMuueckas posib. ®aspl poTocuHTe3a. CBETOBBIE U TEMHOBBIE
peakuu  (HOTOCHHTE3a, HX B3aUMOCBS3b. XEMOCHHTE3. PoJib XE€MOCHHTE3MPYIOIIUX
OakTepuii Ha 3emJe.
['enetnueckass umHpopManusi B KIeTKe. ['eHbl, TE€HETHMYECKUH KOJ M €ro CBOWCTBA.
MaTpuuHbIil XapakTep peakuuid OnocuHTe3a. buocunTes 0enka U HyKJIE€MHOBBIX KUCIIOT.
Krnerka - reHeTnueckas €eIMHHIIA KUBOTO. XpPOMOCOMBI, UX cTpoeHHe (hopma U pasmepsl) U
byHkuuu. Yuciio XpoMOCOM U X BHIOBOE MOCTOAHCTBO. COMAaTHUECKHUE U TOJIOBBIE KIIETKH.
JKvi3HEeHHBIM LUK KJIETKU: MHTepda3za U MUTO3. MUTO3 - JIeJIeHUE COMAaTUYECKUX KIIETOK.
Meiio3. ®a3pl MuTOo3a U MeKo3a. Pa3BUTHE MOJOBBIX KJIETOK y PACTEHUN U KUBOTHBIX.
JleneHne KIIETKH - OCHOBA POCTa, PAa3BUTHSA M Pa3MHOKEHHs OopraHu3moB. Ponp meiiosza u
MUTO3a.
[



PA3JAEJI 3. OPTAHU3M KAK BUOJOI'MYECKASA CUCTEMA (17 YHACOB)
Pa3zHooOpa3ue  OpraHu3MOB:  OJHOKJIETOYHbIE W  MHOTOKIJIETOYHBIE;  aBTOTPO(HI,
rerepoTpodel. Bupycel - Hekierounsle (opmbr xu3Hu. 3abomneBanue CIINJ[ m BUU-
uH(peknus. Mepbl TpoQUIAKTHKN PACHPOCTPAHEHHS BUPYCHBIX 3a00J€BaHUM.
BocnpousBenenue opranu3zMoB, ero 3HadeHue. CrnocoObl pa3sMHOXEHUsS, CXOJICTBO U
OTJINYKE TIOJOBOTO M Oecmnojioro pa3zMHokeHHUsl. CrocoObl BEreTaTUBHOTO Pa3MHOXKECHUS.
Hcnonp30BaHre MOJIOBOIO M OECHOJOTr0 Pa3sMHOKEHUS B MPAKTUYECKOW AESTEILHOCTH
YEJI0BEKA.
OmnonoTBOpEHHE Yy LBETKOBBIX PACTEHHM M TO3BOHOYHBIX JKMBOTHBIX. BHemHee wu
BHYTPEHHEE OIJIOOTBOPEHHE.
OHTOreHe3 M MPHUCYIIHME €My 3aKOHOMEPHOCTH. OMOPHOHAIBHOE U MOCTIMOpPHOHAIBHOE
pa3BUTHE OPraHU3MOB. DTambl SMOPHOHAIBHOTO pa3BUTHS. [ [IpudrHBI HAPYIICHUS Pa3BUTHS
OpraHU3MOB.
I'enernka, ee 3amaun. HacimeICTBEHHOCTh M WM3MEHUMBOCTH — CBOMCTBAa OPraHU3MOB.
Meroasl reHeTuk. OCHOBHBIE TEHETUYECKHUE MOHITUSL U CUMBOJIMKA. XPOMOCOMHAsI TEOPUSs
HacneACTBEHHOCTH. COBpEMEHHBbIE MpPEACTaBICHUS O T€HE U T'eHOME. 3aKOHOMEPHOCTHU
HACJICICTBEHHOCTH, WX UIUTOJOTMYECKUE OCHOBBI. 3aKOHOMEPHOCTH HACIIE€IOBaHUs,
ycTaHOBNIeHHble  [.MeHnmeneM, UMX  IUTOJIOTUYECKHE  OCHOBBI  (MOHOTHOPHUAHOE
CKpeIlMBaHue).
3aKOHOMEPHOCTH HACIEJICTBEHHOCTH, WX LHUTOJIOTUYECKHE OCHOBBI. 3aKOHOMEPHOCTH
HacJeJJOBaHUsI, YCTaHOBJICHHbIE [ .MeHaeneM, uX HUTOJOTHYECKHE OCHOBBI (IUTHOpUIIHOE
CKpeIllBaHUE).
3akonbl T.MopraHa: clieTuIeHHOE Haclie0BaHUE MPU3HAKOB, HAPYIIEHUE CLEIICHUS T€HOB.
Kpoccunrosep.
I'enernka nosa. HaciienoBaHWe NpPU3HAKOB, CLEIUIEHHBIX C MOJIOM. |'€HETHKa YelloBeka.
Metoasl H3y4eHUsl TEHETUKHU YEJI0BEKA.

-3-
['enoTun kak menocTHas cucrema. B3auMojsieicTBHE TeHOB. DMHUCTa3, KOMILJIEMEHTAPHOCTb,
MOJIUMEPHUSL.
3aKOHOMEpPHOCTH W3MEHUYMBOCTU. HeHacnenacTBeHHas (MOAM(UKAIMOHHAS) WU3MEHYHBOCTD.
Hopwma peakuumu.
HacnencrBeHHass M3MEHUMBOCTh: MYyTallMOHHAs, KOMOWHATHBHas. Bujbl MyTtanuid u ux
NPUYUHBI. 3HAYEHHWE HU3MEHYMBOCTU B KU3HM OPraHU3MOB U B HBOJIOLMH. 3HAUCHUE
ITeHEeTUKU I  MeAaulnuHbl. HacnencTtBeHHble  OOJE3HM — 4YENIOBEKA, UX  MPUYMHBL,
npodunakTuka. BpenHoe BIUsSHHE MYTareHOB, aJKOToOJisg, HAPKOTUKOB, HUKOTHHA Ha
TFEHETUYECKUI almapar KIETKU. 3aliuTa Cpedbl OT 3arpsA3HEHUs] MyTareHamu. BbulisBieHue
HMCTOYHUKOB MYTareHOB B OKpY»Karomied cpene (KOCBEHHO) M OIEHKA BO3MOXHBIX
MOCJIC/ICTBUN UX BIUSHUS HA COOCTBEHHBIA OpPTaHU3M.
Cenekuusa, e€ 3amaud M mOpakThyeckoe 3Hauenwe. Bxnaag H.M. BaBumoBa B pa3Butue
CEJICKIIMU: YUYEHHE O IEHTpaX MHOT000pa3usi M MPOUCXOXKIACHHS KyJIbTYPHBIX PACTECHUH;
3aKOH TOMOJIOTMYECKHUX PSIIOB B HACJIEACTBEHHOW M3MEHUYMBOCTU. METOJbI CEIEKINU U UX
T€HETUYECKUE OCHOBBI. MeTO/bl BBIBEJICHHUSI HOBBIX COPTOB PACTEHUM, MOPOJ >KUBOTHBIX,
ITAMMOB MHUKPOOPTaHU3MOB. 3HAUYCHHE T€HETUKHU I CeJeKIMU. buonornueckue OCHOBBI
BBIpAIIMBAHUS KYJIbTYPHBIX PACTEHUM U IOMAIIIHUX KUBOTHBIX.
buorexHnonorusi, ee Hanpaienus. KieTouHas u reHHas WHXKEHepusl, KIoHUpoBaHue. Posb
KJICTOYHON TEOpUM B CTAHOBJICHUM W PA3BUTHH OMOTEXHOJIOTUU. 3HAUYEHHUE OUOTEXHOJIOTUU
JUISL Pa3BUTHUSL CENIEKIIUHU, CEIbCKOT0 XO35HUCTBa, MUKPOOMOJIOTHYECKONW MPOMBIIICHHOCTH,



COXpaHEeHUs! FTeHO(POH 1A MIaHEThl. DTUYECKHUE acleKThl Pa3BUTHsI HEKOTOPBIX MCCIIEIOBAHUN
B OMOTEXHOJIOTMH (KIIOHMPOBAHHE YEIOBEKA, HATIPABJICHHBIC M3MCHEHHS TCHOMA).

PA3JEJ 4. CUCTEMA KUBOU NIPUPO/JAblI U MHOI'OOBPA3UE OPI'AHU3MOB (21 YAC)
Muoroo0pa3ue opranu3zmoB. 3HaueHue padbor K. Jlunnes u K-b. Jlamapka. OcHOBHbIE
CUCTEMATHYECKUE (TAaKCOHOMUYECKUE) KATErOpUU: BUJ, PO, CEMEHCTBO, OTPs (MOPSAOK),
KJ1acc, TUM (OTIeN), APCTBO; UX COMOAYMHEHHOCTD.

[apcTBO OakTepuii, CTpOEHHE, >KU3HEAEATEIbHOCTh, Pa3MHOXEHHUE, POJb B MPUPOJE.
baktepun — BO3OyauTenu 3a00J€eBaHUI PACTEHHM, >KMBOTHBIX, 4esoBeka. [Ipodumaktuka
3a00JieBaHUH, BBI3BIBAEMBIX OaKTEPUSIMHU.

OcoOEHHOCTH CTPOCHUS M >KU3HEACSITENIbHOCTH TpuOOB, UX MHOrooOpasue M MeCTO B
CUCTEME OpraHMYEeCKOTro Mupa. XapaKTepHble MPU3HAKK IapcTBa ['pubbI, OTIMYAIONIUE €ro
or apyrux napctB (IIpoxapuotsi, Pactenus, JKuBoTHbIC), ero kiaccuuKanus, OTIEIbI
(Hactosmue rpudsi, OomurieTsl, JIumaiHukn) 1 0COOEHHOCTH OpraHU3AIMKA UX OCHOBHBIX
MIPEJICTABUTEIIEH, POJIb B IPUPOJAE U KU3HU YEIIOBEKA, B €r0 XO35UCTBEHHON AEATEIIBHOCTH.
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OcoOE€HHOCTH JIMIIAHHUKOB KAaK CHUMOHMOTHYECKHX OPraHU3MOB, MX CTPOEHHUE, MHUTAHHE,
pPa3MHOXEHUE, UX POJIb B IPUPOJE U MPAKTUUECKOE 3HAUCHHE.
[HapctBo pactenuit. CtpoeHue (TKaHW, KIETKH, OpraHbl), KU3HEACATEILHOCTh U
pPa3MHOXEHUE PACTUTEIBHOTO OpraHu3Ma (Ha MpUMEPE MOKPHITOCEMEHHBIX PAacCTEHUM).
Pacnio3naBanue (Ha pucyHKax) OpraHoB pacTEHUH.
Oco0eHHOCTH TTPOLIECCOB KUZHEIEATETbHOCTH PACTUTEILHOTO OPraHU3Ma.
Oco0OeHHOCTH OpraHu3allMd HU3IIMX PAcTeHUH — BOJOPOCIEH, WX paclpOCTpaHEHUE U
MPOUCXOKJIECHUE, TMPU3HAKU YCIOKHEHUS B CTPOCHHM, NUTAHUHM, PA3MHOXKEHUU IO
CPaBHEHHIO ¢ OaKTepUsIMHU, MPUCIOCOOJEHHOCTh BOAOPOCIIEH pa3HBIX OTAENIOB K JKU3HU B
MEHSIIOLIUXCS YCIOBUAX BOJHOM CpPebl, UX POJIb B MPUPOAE U MIPAKTUUECKOE 3HAUYCHHUE.
Ocobennoctu 3enénbix Bogopocieit, Kpacusix u Bypbix Bogopocieil.
OcobOenHoctu opranu3anu MOXOBUIHBIX (pPacIpOCTpaHEHHE, MeCTa OOWTAHUs, MUTAHUS,
pa3sMHOXKEHUSI) Ha MpUMEpe MNpeacTaBUTeNel 3eNE€HBIX M C(arHOBBIX MXOB, PAaCCMOTPETH
NPU3HAKU YCIOKHEHHMSI B HMX CTPOEHUHU [0 CPaBHEHHUIO C BojopocisiMu. CpaBHEHHE HX
MeXIy co0Oi U ¢ BOJIOPOCISAMH, OOOCHOBAaHHE OoJiee CIOXKHYI0 OpraHu3alud MXOB IO
CPaBHEHUIO C BOJOPOCIISIMH.
Oco0OE€HHOCTH CTPOEHHUS, KU3HEAEITEIbHOCTH pacTeHuil otnena [lnayHoBuaHbBIX Kak Oolee
CJIOKHOOPTAHU30BAHHBIX [0 CPABHEHHUIO ¢ MOXOBUAHBIMU, POJIb B MPUPOJIE U MPAKTUYECKOE
3HaueHrne. OCOOEHHOCTH CTPOEHUS, KU3HEACATEIbHOCTH PACTEHUN OTJena XBOUIECBUIHBIC,
UX POJIb B IPUPOJE.
OcoOEHHOCTH CTPOCHMS, KU3HEIEATCIBHOCTH pAcTEeHUM oTAena [ 0J10CeMEeHHBIX Kak
HanOoJIee CI0KHOOPTaHN30BAHHBIX 110 CpaBHEHUIO ¢ [1arnopoTHUKOBUIHBIMU.
OcobenHoctu opranuzauuu [IOKpBITOCEMEHHBIX pacTeHUN (CTpOEHUE, pa3MHOKEHUE,
pa3BuTue) No cpaBHeHUIO ¢ ['omoceMeHHbIMU. XapakTepHble npu3Haku OIHOMOIBHBIX U
JIBYy1OJIbHBIX PACTEHUN.XapPAKTEPUCTUKHU CEMEMNCTB.
OcoOeHHOCTH CTpoeHUs, XKHU3HeAesATeNbHOCTH OHOKIETOYHBIX, WM [Ipocreimmnx, Hx
OCHOBHBbIE THUNBI (CapKOKTYTUKOHOCIIBI), MHOrooOpa3ue BHIOB, cpella OOWTaHusd U
MIPUCTIOCOOJIEHHOCTh K JKM3HU B HEM OCHOBHBIX mpeactaButreneil [Ipocreimumx kaxaoro u3
TUIOB, 3HaYyeHue OHOKIETOYHBIX B IPUPOJHBIX COOOIIECTBAX, B )KU3HHU YEJIOBEKA.
[Ipoucxoxnenue, MHOroodpasve BHAOB, OCOOEHHOCTH CTPOEHHUS M >KU3HEACSITEIbHOCTU
ryOOK KaK MPUMHUTHUBHBIX MHOTOKJIETOUHBIX.



OcoOeHHOCTH cpenbl OOUTaHUsI, CTPOCHUS, >KU3HEAEATENbHOCTU KUIIEUHONMOIOCTHBIX Kak
HU3IIMX MHOTOKJIETOYHBIX.
Mmuoroo6pasue Kumeunononoctueix, kinaccsl Crudouansix, KopaljgoBbIX MOJMIIOB,
pa3zHooOpa3Hoe 3HaueHre KUIleyHOMoJIOCTHBIX B MPUPOIAHBIX COOOLIECTBAaX, IPAKTUUECKOE
3HAYEHUE.
Ocobennoctu [ ctpoenusi, xusnenesarenbHocTu [lmockux, Kpyrmeix m KompuaTeix uepBeit
Kak 00Jiee BRBICOKOOPTaHU30BAaHHBIX MHOTOKJIETOYHBIX JKUBOTHBIX 110
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cpaBHEeHHIO ¢ KuIIEeUHOMOIOCTHRIMH, MHOTOOOpa3ue BUAOB. CpaBHEHHE THUIIOB YE€pBEH
MEXKy COOOH.
OcoOeHHOCTHM [ CTpoeHHUA M JKU3HEAEATENbHOCTH  MOJIIOCKOB  Kak  HauOoliee
CJIOKHOOPTAaHU30BAaHHBIX MHOTOKJIETOYHBIX >KMBOTHBIX IO cpaBHeHUIO ¢ KoipuarbiMu
4yepBsIMHU, TpoucxoxjaeHne MommockoB. (OCOOEHHOCTH OCHOBHBIX KIJIACCOB, KOTOpbIE
oObeAuHseT TUI MOJUTIOCKH, MHOTO0Opa3ue BUAO0B M UX 3HaYE€HUE B OMOIIEHO3aX.
OcoOeHHOCTH CTpoeHHS UYNEHUCTOHOTMX Kak Hauboyiee CII0KHOOPTaHU30BAHHBIX I10
cpaBHeHUIO ¢ KoibyaTbiMu 4epBsiMU, MHOTOOOpa3ne BUI0B, 00bETUHEHHBIX B KJIACCHI.
O6mass ~ xapakrtepucthka  kjacca  [laykooOpa3HbIX, OCOOCHHOCTH  CTPOCHUS,
KU3HENIeATEIIbHOCTH, CBSI3aHHBIC C Ha3eMHOW cpenoil oOurtanusa. I[lpeacraButenu kiacca
[TaykooOpa3nbix Ha pumepe otpsaaoB Cxopruonsl, [layku u Knemm, MmHOTOOOpa3ue BUIOB,
o0pa3 JKW3HM, NPUCIIOCOONEHHOCTh K JKM3HM Ha cyme. OcoOeHHOCTH OpraHu3aliu
HacekoMbIX, MO3BOJIMBIIME MM JOCTaTOYHO I[IMPOKO OCBOWUTH HAIly IUJIAHETY,
MPUCIIOCOOUTHCS K CaMbIM Pa3HOOOPA3HBIM YCIOBHSIM OOUTAHUS.
[ToBTopenne ocobenHoctet Tuma Wrmokoxux - JOHHBIX MOPCKHUX JKMBOTHBIX, HX
MHOTroo0Opa3ue, OCOOCHHOCTH CTPOCHUS, IKU3HEACSITEIBHOCTH, HUX pOJb B BOJHBIX
IPUPOIHBIX COOOIIECTBAX.
OcoOeHHOCTH OpraHu3alu pbhl0 Kak BOJHBIX IIO3BOHOYHBIX, HX KIaccu(UKaIus,
MHOT000pa3ue BUI0B.
XapakTepHble TPHU3HAKKM OCHOBHBIX Tpynn XpsmeBbix © KoCTHBIX pbIO, YepTHI
MPUCTIOCOOJICHHOCTH K OOWTaHMIO B BOJHOM Cpelie, poJib B MPUPOJE M TMPAKTHUECKOE
3HAYCHHUE.
OCOOEHHOCTH CTPOEHHUS, >KU3HENEATEIbHOCTH 3E€MHOBOJHBIX, CBS3aHHBIX C JKU3HBIO HA
CyILIE U PA3MHOKEHUEM B BOJE.
OcoOeHHOCTH CTPOCHHUS, KU3HEAEATEIbHOCTH [IpecMBIKatOMMXCs KaK MEPBBIX HACTOSIIUX
HA3€MHBIX TO3BOHOYHBIX, UX MPOUCXOKIECHUE.
OCHOBHBIE OCOOEHHOCTH OpPraHM3alMU NTULl U UX IIUPOKOE pPACIpPOCTPAHEHHWE HA HAIEH
IUIaHEeTe, MPOUCXOXAEHUWE NTUL. MHorooOpa3ue mNTUL, OCOOEHHOCTH CTPOEHHUS,
KU3HENIEATEIbHOCTH NTHL[ Pa3HbIX 3KOJOTMYECKUX Tpyni (NTULBI BOJOEMOB, OOJOTHBIE,
JTHEBHBIC XUIIIHUKHU, HOUHBIE XUITHUKHU, UM COBBI), UX POJIb B IPUPOJIC U 3HAYCHUE B )KU3HU
yesioBeK. OCOOEHHOCTH OpraHu3allii MTHI, CBSI3aHHBIE C JKU3HBIO B CTEMSAX M IYCTBIHSX,
AHTapPKTUYECKUX MOPSX; OCEIJIbIe, KOUYIOIIME M MepelEéTHbIE NTHUIbI, POJib MEpPHATHIX B
MIPUPOJIE.
[IporpeccuBHbIE 4YEpPTHl OpraHu3alvi MIEKONMUTAIONIUNX, MO3BOJIMBIIAE WM IIHPOKO
pacmpocTpaHuTbCcsl Ha  3emjie, 3aHATb OCHOBHBIE CpEIbl KU3HU, CXOACTBO C
[TpecMbIKatOUMUCS; OTMETUTh HUX MPOUCXOXKJIEHHUE OT 3BEpO3yObIX  PENTHIIUM.
OcoOGeHHOCTH CTPOSHMSI U KU3HEACITeTbHOCTH MIleKoNnuTarommx Kak Hauooee
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BBICOKOOPTAaHU30BAHHBIX IMO3BOHOYHBIX, OCOOCHHOCTH CTPOCHHUS HEPBHOM CHCTEMBI,
OpraHoOB YYBCTB, CHCTEM BHYTPEHHHMX OPraHOB, OOCCIIEYMBAIONINX BBICOKHH YPOBEHBb
oOMeHa BEIECTB.

Oco0eHHOCTH Pa3MHOKCHHS, Pa3BUTHS

TJIAIEHTAPHBIX MJICKOIMUTAIONINX, OCHOBHBIC OTPSJIBI, POJIb UX OCHOBHBIX IPEJCTABUTEIICH B
MPUPOJIHBIX COOOIECTBAX.

OBomonus |cTpoeHus U PYHKITUN OPraHOB M CUCTEM OPTaHOB Y JKMBOTHBIX ]
PA3AEJ 5. ®YHKHUOHAJIBHBIE CUCTEMbBI OP'TAHU3MA YEJIOBEKA (9 YACOB)

OcHOBHBIE OCOOCHHOCTH Y€JIOBEKA; UePThI CXOJ/ICTBA YEJIOBEKA U C )KUBOTHBIMU U C
YeJIOBEKOOOPa3HBIMU 00€3bsIHAMU, PA3JIMUUs MEKIy HUMH; MECTO YEJIOBEKA B CUCTEME
OpraHUYECKOro MUpA.

XapakTepHble JUIs UelI0BeKa 0COOEHHOCTH; YEPThI Pa3INuns MEXIy YE€JIOBEKOM,
4eJI0BEKOOOPa3HbIMU 00€3bsIHAMU U JPYTUMHU KUBOTHBIMHU.

OCHOBHBIE TUIIBI ¥ BUJIBI TKAHEH, UX JOKAIM3AIUs U (YHKIIMA B OPTaHU3ME YEIIOBEKa.
Crtpoenue 1 pyHKIMU CKeJleTa; 0COOEHHOCTH CKEJIeTa YeIOBeKa, CBI3aHHbIE C
IIPSAMOXO0KJICHUEM U TPYIOBOU IEATEIBHOCTBIO. THUIIBI COEAUHEHNS KOCTEN.

OcHOBHBIE PYHKIIMH |11 OCOOEHHOCTH OMIOPHO-/IBUTAaTEIBLHOI0 anmnapara; CTpPOCHUE U
XUMHYECKUN COCTaB KOCTEN.

CrpoeHurie 1 CBOWCTBA MBIIEYHON TKAHH, OCOOCHHOCTH CTPOEHUS U (DYHKIIMI CKEIETHBIX
MBIIIL; OCHOBHBIE TPYIIIIBI MBIIII] TEJIA YEJIOBEKA.

VYcnoBust GyHKIMOHUPOBAHUS MBI, CUCTEMA, KOTOPast YIPaBISET COKPAILEHUSIMH MbIIIII,
YCJIOBHSI, MOBBIIIAIONINE pab0TOCIIOCOOHOCTH MBIIIILI.

CymHocTb npoiiecca JIbIXaHusl, 3Ha4eHre B 0OMEHe BEILECTB U MPEBPAIICHUIX SHEPTUH B
OpraHu3Me YeJIOBEKa; CTPOCHUE OPTraHOB JBbIXaHUS B CBSI3U C UX PYHKIUSAMU U QYyHKIIHEH
oOpa30BaHus 3BYKOB U WICHOPA3CIbHON PEUH; MEPhI MPODUIAKTUKHN 3a00JIeBaHUS
I'OJIOCOBBIX CBS30K.

Bnusiaue cpezpl (cocTaB BAbIXaeMOIo BO3yXa) Ha (PYHKIMOHUPOBAHUE OPTraHOB JIbIXaHUS,
B3aMMOCBSI3b JIBIXaTEIIbHOM U KPOBEHOCHOU cucTeM. MexaHu3M BI0Xa U BbIJIOXA.
JKuzHeHHast EMKOCTD JIETKUX.

[Tporecc perymsmun IbIXaTeNbHbIX IBUKEHUH. Bo3MokHbBIE 3a007€BaHUS 1 HAPYILICHUS
OpraHoOB JIbIXaHMsI, THTUEHNYECKUE TpeOOBaHU K BO3AYILIHOMN Cpelie, IPaBUIIa JbIXaHHUS,
HEO0OXOMMOCTb MPOBETPUBAHUS B KUJIBIX TOMEILIEHUX; IPUEMBI OKa3aHUs MIEPBOI
ITOMOIIY IIPY HAPYILIEHUH JIBIXaHUs; ICKYCCTBEHHOE JBIXaHUE, ITOCIEN0BATEIbHOCTD
BOCCTAHOBJICHUS JbIXaHUS U CEPIACUHON NEATEIBHOCTH.

CrtpoeHrie MOYEBBIACIUTEIBHON CUCTEMBI; OCOOCHHOCTH BHEIITHETO CTPOCHUS U
JIOKaJ3aluu MOYEK B OPraHU3ME; B3aUMOCBS3b CTPOCHHS TTOYEK C BBITOIHAEMON

(byHKITHEH.
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Bnusinue 3a001eBaHMil MOYEK HA 310pOBbE YEIOBEKA; POJIb TMTHMEHbI MUTAHUS, TUTHEBOTO U
COJIEBOTO PEXHUMA.
Crtpoenue ¥ PyHKIIMH MOKPOBHOTO OpPTraHa - KOXKHU; 3alIUTHAs], pEIeNTOPHAs,
BBIICTIUTENbHAS U TETUIOPETYIISIIIMOHHAs (QYHKIIUU KOKHU, TIPAaBUIIa TUTHEHBI KOXKH.
Oco06eHHOCTH TIOJI0BOIO Pa3MHOKEHUS, CYLITHOCTh OILIOOTBOPEHUS, CTPOCHUE NIOJIOBOU
CUCTEMBI; 0OCOOEHHOCTH CTPOCHHS U (PYHKIIUU TIOJIOBOI CUCTEMBI, KEJE3 UETOBEKA.
Oco0eHHOCTH pOCTa U pa3BUTHA PEOEHKA MEPBOTO T'OJia )KU3HU; TO3HAKOMUTD C IIEPUOIAMHU
(dbopMHpOBaHUS OpPraHU3Ma.



BHyTpeHH:s cpena opranusma, €€ coCTaB; poJib BHYTPEHHEHN CPEJbl B )KU3HEACATENBHOCTH
OpraHu3Ma, 3HaueHHUe MOCTOSHCTBA €€ cocraBa. [lna3ma kpoBu, €€ QpyHKLNH, CBEPTHIBAaHUE
KpPOBHU.
3aluTHBIE CBOMCTBA OpraHu3Ma; HH(pEKIIMOHHbIE 3a00JI€BaHUs, UMMYHUTET, JIeueOHbIE
CBIBOPOTKH, IIPEyIPEAUTEIbHbIE IPUBUBKH, aJUIEPIHs; BUbl HIMMYHHUTETA, 3HAYCHUE
aHaJIu3a KPOBU MPHU YCTAaHOBJIEHUU quarHo3a; cymuocts CITN/a.
['pynnel KpOBH, UX OTIMYMUTENBHBIE IPU3HAKH, COBMECTUMOCTD KPOBH IO IPYIINAM;
IIEPEIUBAHNE KPOBU U POJIb IOHOPOB B COXPAHEHUH KU3HU U 310POBbS JIOJIEH.
JIBmkeHne KpoBU U TUMQBI, €€ 3HaUeHHE I OpraHu3Ma; 0COOCHHOCTH CTPOCHUS OPTaHOB U
KpOBOOOpAILEHHUS; TTYJIbC, KPOBSHOE JABJICHHE.
dopMupoBaHUE aHATOMHYECKHUX MOHATUI: (pa3bl paboTHI cepilia, nay3a, aBTOMaTHsl.
dopMupoBaHue aHATOMO-(U3UOJOTUYECKHUX MTOHATUI: KPOBSHOE JAABJICHHE, MYJIbC.
Pa3nuunble BUABI KPOBOTEUEHU, IEPBAst IOMOLIb IIPU MTOBPEKIEHUN COCYAO0B; POJIb
TPEHUPOBKU CEPJILIA U COCYIOB JJIsI COXPAHEHHUS 3/I0POBbS U IPODUIAKTUKHN CEPICUHO-
COCYIUCTBIX 3a00JI€BaHUM.
Oco0GeHHOCTH NUILY, TOTPEOIIEMON YEIOBEKOM, U €€ 3HaUCHHE; TIOHSATHUS MUILEBbIE
IIPOJYKTBI, IUTATEIbHBIE BELIECTBA, TUILEBAPEHHE; POJIb IUTATEIBHBIX BEILIECTB B
OpraHHU3Me.
OcoOGeHHOCTH CTPOCHHMSI MUIIEBAPUTEIHLHON CUCTEMBI YEJIOBEKA; MIPOLECCHI MUIIEBAPEHUS B
POTOBOI MOJIOCTH, POIb PEPMEHTOB, HEPBHO-TYMOPAIBHYIO PETYJISIUS 3TUX MPOIIECCOB;
BIIMSIHUE KYPEHUS U AJIKOTOJIS1 HA NIUIIEBAPEHUE B POTOBOU MOJIOCTH.
OcoOeHHOCTH CTPOCHHMSI JKETYKa; CBOMCTBA (PEPMEHTOB JKEITYJOYHOTO COKa, YCIOBHS UX
AKTUBHOCTH, POJIb COJISTHOM KHMCIJIOTHI B ITAILEBAPEHUH; ITPOLIECC HEPBHO-TYMOPAIbHOU
PETYJIALMU OTIEIECHHUS KEIIYJOYHOIO COKa.
OTanbl NAIIEBAPEHUS B KUIIEYHUKE; POJIb IEUYEHH, ITOJKETYTOYHOM KEIE3bI U )KEIIE3
KHILIEYHUKA B MIEPEBAPUBAHUY MUILIH.
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[TonsiTHE O MIACTUYECKOM U SHEPTETUYECKOM OOMEHE.
ButamuHbl 1 aBUTaMHHO3bI, HOPMBI PAlIMOHAJIBHOTO IIUTaHUS; PA3BUTHE 3HAHUHN yJalIUXCs
0 OMOJIOTUYECKH aKTUBHBIX BEILIECTBAX KJIETKH, 00€CIIEYMBAIOIINX TOCTOSHCTBO COCTaBa
BHYTPEHHEH Cpeibl OpraHu3Ma.
[TonsiTve ryMopabHON PEryJILny; Kelle3bl S3HTOKPUHHOIO anmnapara, 0COOEHHOCTH padOThI
JKEJE3 BHYTPEHHEN CEKPELMH, UX OTINYHUE OT JKEJIE3 BHEIIHEW CEKPELIUH, POJIb TOPMOHOB B
YKU3HEJEATEIbHOCTH YEJI0OBEKa.
Crtpoenue HepBHOU cucTeMBI, €€ (YHKIIUHN; 3aBUCUMOCTD BBITIOTHAEMBIX (YHKIIUH OT
0COOEHHOCTE HEPBHBIX KJIETOK, pe(hIEKTOPHBIA NPUHIUIT pAOOTHl HEPBHOM CUCTEMBI;
MEXaHHU3M HEPBHOW pETYJISIUU.
CrpoeHre CIMHHOTO MO3ra, €ro (DyHKIIMH; COCTaBHbIEC YaCTH LIEHTPAJIBLHOTO OT/e]a HEPBHOU
CUCTEMBI; MEXaHU3M B3aMMOCBSI3M CIIMHHOTO U TOJIOBHOTO MO3r'a, COIMTOAYMHEHUS UX
GyHKUIUN.
CTpoeHue OCHOBHBIX OT/EJIOB TOJIOBHOTO MO3Ta, BBIINOIHIEMbIE (YHKIMH; OCOOEHHOCTH
MHUKPOCKOIIMYECKOTO CTPOCHHUSI MO3Ta.
OcoOGeHHOCTH CTPOEHMSI TTONTYIIApUI EPEIHEr0 MO3Tra, PYHKIMU JOJIEH U 30H KOPbI
OONBIINX MONyHIApUi; CTPOEHHE U (PYHKIUHU TOJIOBHOTO MO3ra YeJIOBEKa; CPaBHEHUE
CTpoeHHE U (YHKIIUHU OOJIBIIUX MOJIyIIapUil MO3ra YeJIOBEeKa U )KUBOTHBIX.



[ToHsiTHE aHANMM3AaTOP U OCOOEHHOCTH CTPOEHUS HAa IPUMEPE 3PUTETHLHOTO aHAIN3ATOPA;
cTpoeHue u GyHKIUHU IJ1a3a, €ro 4acTeid, 0COOEHHOCTH BOCIPUATHS OKPYKAIOIIET0 MUPAa,
TUTUEHA 3PECHMUS.

AHaTOMO-(pU3MO0JIOTMYECKNE TOHATHS O CTPOCHUHU U (PYHKIUSIX aHAIU3aTOPOB CIyXa U
paBHOBECHsI, O TUTHEHE OpraHa CiyXa; UX CBA3YIOLIAasl pOJib OPraHU3M-Cpe/ia; IpaBuiia
TUTHEHBI CITyXa U PaBHOBECHSL.

Paznuunbie BUABI aHATM3aTOPOB, X JIOKAJTU3aLMs B OpraHU3Me; PECTaBICHNUE O CTPOCHUHU
U QYHKIHSIX KaKIOTO U3 HUX.

CBoiicTBa aHANTM3aTOPOB, UX B3aMMOJACHCTBHE U B3aMMO3aMEHSAEMOCTbh; POJIb HEPBHOU
CHCTEMBI B IIPUCIIOCOOIEHUU OPTaHM3Ma YEeJIOBEKa K YCIOBUSAM CPEbl U | OBICTPOM
pearnpoBaHNU HAa UX U3MEHEHUSI.

PednexkropHas Teopus noBeaeHuss, 0COOEHHOCTH BPOXKAEHHBIX U MPUOOPETEHHBIX (POPM
noBeieHus ; pediekchl: 0€3yCIOBHBIC U YCIOBHBIE, pedIeKTOpHAS JIyra U XapaKTep
JeSITeIbHOCTH HEPBHOU CUCTEMBI. PoIlb U pu3noornueckas mpupo/ia pa3inyHbIX BUIOB
TOPMOXEHUST; TOPMOXKEHHUE YCIOBHBIX pedIeKCOB KaK MPUCIOCOOICHHE OpraHu3Ma K
Pa3IUYHBIM YCIOBHSM KU3HU; B3aUMOCBSI3b IIPOLIECCOB BO30YKICHUSI U TOPMOKEHUS.
dusnonoruyeckas CyuiHOCTb CHa, IPUPO/Ia CHA U CHOBUACHUM, IUKIMYHOCTb, €M0 3HAUYCHHUE
B HOpMaJIbHOM (DYHKIIMOHUPOBAHUM MO3ra; HEOOXOAUMOCTh BBIITOJIHEHUS IPABUII TUTUEHBI
CHa.
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Oco0eHHOCTD BbICIIICH HEPBHOM JIESITEILHOCTH YEJIOBEKA, 3HAUCHUE PEUH, CO3HAHUS U
MBIIUICHUS; CIIOCOOHOCTH K TPYAOBOM JAESITEILHOCTH B CTAHOBJICHUU
YeJIOBEKa, €ro MOBEJEHUE; MaMsITh, €€ BUbL, POJIb PACCYJIOYHOM JIESITEILHOCTH B Pa3BUTUU

MBIITJICHUA U CO3HAHUA.
PA3JIEJ 6.3AKOHOMEPHOCTH 3BOJIIOLMS ’KUBOM ITPUPO/IBI (5 YACOB)

Bun, ero kpurepun. Ilomynsiuus — CTpyKTypHas €IMHMIA BHJAa U dJEMEHTapHas €IWHHLA
ABOJIFOLIU Y.

Hcropuss 3BOMIOIMOHHBIX Hae. Yuenue Y. JlapBuHa O IBWXKYIIHMX CHJIAX JBOJIOLIHM.
CuHTeTHYEeCKass TEOpHsl DBOJIONUU. OJEMEHTapHble (AKTOPBl ABOMIOIUU. DOpMBI
€CTECTBEHHOT0 0TOOpa, BUABI OOpHOBI 3a CyllecTBOBaHUE. B3anMOCBS3b ABMKYIIHUX CHII
sBosOLMU. TBOpUECKas poJib €CTECTBEHHOIO0 0TOOPa B ABOJIIOLUU.

Pe3ynbTaThl 3BOJIIOIMN: MPUCTIOCOOJIEHHOCTh OPTAaHU3MOB K Cpejie 0OUTaHus, MHOTO0Opa3ue
BUJIOB. J[OKa3aTenbCTBA IBOIIOIUH )KUBOU MPUPOIBI.

Muxkpossosornusi. ObpazoBaHure HOBbIX BUAOB. CIIOCOOBI BU1000pa30BaHMS.
MakposBomoonsi. DPopMbl  HBOJMIOLMU  (IMBEPIeHLUs, KOHBEPIEHIMS, MapajuIeIUu3M).
Hanpasnenuss u myTu HBOJIOLMU: OMOJOTMYECKUI Hporpecc M perpecc, apomopdos,
uavoaganTtauus, jAereHepauus. IIpuumHbel OHOJOrMYEcKOro Iporpecca U perpecca.
['unoTre3pl BOBHMKHOBEHMS KU3HU Ha 3eMJjie. DBOJIOLMS OpraHu4eckoro Mupa. OCHOBHBIE
apoMop(03bl B 3BOJTIOIUHN PACTEHUH U KUBOTHBIX.

[Ipoucxoxnenne yenoBeka. YeroBeK Kak BUJ, €r0 MECTO B CHCTEME OPraHMYECKOro MUpa.
JIBroKylie Cuibl M 3Talbl 3BOJIOLHMH YelloBeKa. UelloBeYeCKHe pachl, MX I'€HETHYECKOE
poncTBO. bruoconmaneHas npupoja yenoBeka. CounanbHas U NPUPOAHAS Cpelia, aJanTaluu
K HEM YEJIOBEKA.

PA3AEJ 7. 9KOJOI'MYECKHUE CUCTEMBbI U ITPUCYIIUE UM 3AKOHOMEPHOCTU 1 (4
YACA)

Cpenbl oOuTaHUs OpPraHU3MOB. ODKOJOTMYEecKHe (aKTOpbl: aOMOTUYECKHE, OMOTUYECKHUE.
AHTponoreHHsiit gpakrop. x 3Hauenue.



Okocucrtema (OGUOreoneHo3), €€ KOMIOHEHTHI: MPOIYIEHThl, KOHCYMEHThI, PEAYLIEHThI, HX
poiib. BuyoBasi u npocTpaHcTBeHHasi CTPYKTypa 3kocucTembl. Tpoduueckue ypoBuu. Llenu
W CEeTH MNUTaHus, WX 3BeHbs. [IpaBuna skomormueckod mnupamuabl. CocTaBICHHE CXEM
nepeayyn BeIEeCTB U dHEPruu (1ienei muTaHus).

Pa3noobOpa3ue skxocucteM (OmoreorieHozoB). Camopa3BUTHE W CMEHa JKOCHCTEM.
YcTounBOCTh W AMHAMUKA SKOCHUCTEeM. buojormdyeckoe pasHooOpasue, camoperymsius u
KPYTOBOPOT BELIECTB — OCHOBA YCTOMYMBOTO PAa3BUTHUA IKOCUCTEM. [ [puunHbBI yCTOMYMBOCTH
U CMEHBI 3KOocucTeM. VI3MeHEeHUs B SKOCHCTEMax MOJ BIUSHUEM JEATEIbHOCTU YEIOBEKA.
ATpPO3KOCUCTEMbI, OCHOBHBIE OTJIMYUSI OT MPUPOJAHBIX SIKOCUCTEM.

-10 -

buocdepa — rmobanbHas skocuctemMa. Yuenue B.M.Bepnaackoro o Ouocdepe. Kupoe
BelIECTBO, ero ¢yHkuuu. OcobeHHOCTH pachpenefieHus Ouomaccel Ha  3emile.
buonornyeckuii KpyroBopoT U NMpeBpalieHue SHEPruu B Ouocdepe, posib B HEM OpraHu3MOB
pa3HbIX IAPCTB. DBOJIOLHS OHochepsI.

['moGanbHble M3MeHeHUs B Ouocdepe, BbI3BaHHBIE NIEATEIBLHOCTHIO UYejOBeKa (HapylleHue
O30HOBOI'O JKpaHa, KHCIOTHBIC JOXAH, NapHUKOBBIM »hdexkt u ap.). IIpoGremsi

ycToiunBOro pazputus ouochepsl. [IpaBuna noseaeHus: B MpUPOIHOM cperie.
3AKJIIOYEHHUE (1 YAC)
KasiengapHo- temarnyeckoe mjaanupoanme. 10 kiaace

Neni/m Tema ypoxa Yacsl

1 buonorusa xak Hayka, €e JOCTHKEHHS, METOJbl NTO3HAHUS KUBOM MpUpoabl. Poiib
Ouo0ruM B JOPMUPOBAHUU COBPEMEHHON €CTECTBEHHOHAYUHOM KapTUHBI MUpA.
VYpoBHeBast opranuzanus 1 3BOJIIOIHUS. OCHOBHBIE YPOBHU OPTraHM3AIlMU KUBOU
npupobl. buonorudeckue cuctempl. OOIUE MPU3HAKK OMOTOTUYECKUX CUCTEM:
KJIETOYHOE CTPOEHHE, OCOOEHHOCTH XHMMHYECKOTO COCTaBa, OOMEH BEIIECTB U
MIPEBPAILCHHS SHEPTUH, TOMEOCTa3, pa3IpaXKUMOCTh, JBUKEHUE, POCT U Pa3BUTHE,
BOCITPOU3BEJICHUE, YBOJIFOLUS.

2 Mmuoroo0paszue opranm3moB. 3Hauenue pador K. Jlunnes u JK-b. Jlamapka.
OcHoBHBIE cHCTeMaTH4Yeckue (TaKCOHOMHUYECKHE) KaTeropuu: BHUI, PO/,
CEeMENCTBO, OTpA (TIOPAIOK), KIacc, TUM (OTAEI), IIapCTBO; UX COMOTYMHEHHOCTD.

3 [MapcTtBO Oaktepuii, CTPOCHHE, KHU3IHEACATEIHLHOCTh, Pa3MHOXKEHHE, pOJIb B
npupoje. bakrepun — Bo30yauTenu 3a001eBaHui pacTEHUI, )KUBOTHBIX, YEIIOBEKA.
[Ipodunakrrka 3a00€BaHNM, BbI3bIBAEMbIX OAKTEPHUSIMHU.

4 OCOOCHHOCTH CTPOEHUS M JKH3HENSATEILHOCTH TPUOOB, WX MHOTOOOpazue u
MECTO B CHCT€ME OPTaHMYECKOTO MHpa. XapaKTepHbIe MPU3HAKK IapcTBa [ puoHI,
oTimuaromue ero ot Apyrux mapcts (IIpoxapuotsl, Pacrenus, KuBoTHbie), ero
kinaccuukamus, otaensl (Hactosmme rpubb;, OomuueTs)) M OCOOCHHOCTH
OpraHM3alMi UX OCHOBHBIX MPEICTABUTENEH, pOJib B IPUPOJIEC U )KU3HH YEJIOBEKa,
B €r0 XO35MCTBEHHOU JIEATEILHOCTH.

5 Oco0eHHOCTH JIMIIAWHUKOB KaK CHMOMOTHYECKUX OPraHU3MOB, X CTPOCHHUE,
NHUTaHUE, PA3MHOKEHHE, X POJIb B IPUPOAE M MIPAKTHUECKOE 3HAYCHHE.
6 apctBo pactenuii. CtpoeHue (TKaHU, KJIETKH, OpraHbl), KU3HEIEATCIbHOCTh U

pPasMHOXKEHHE PpACTUTENBHOIO OpraHu3Ma (Ha @puMepe IOKPhITOCEMEHHbIX
pactenuii). Pacnio3naBaHue (Ha pucyHKax) OpraHOB paCTEHUH.

7 Oco0eHHOCTH MPOIECCOB KU3HEAEATEIBHOCTH PACTUTEILHOTO OPraHU3Ma.




OcobeHHOCTH ~ OpraHu3allMd  HHU3IIMX  PacTeHWH —  BoJOpocied,  Hx
pacnpocTpaHeHue ¢ NPOUCXOXKIACHUE, NPU3HAKU YCIOXKHEHUS B CTPOCHUH,
NUTAaHUM, PA3MHOXXCHUH N0 CPAaBHEHHIO C OaKTepHsIMU, MPUCIIOCOOJICHHOCTD
BOI[OpOCJ'ICfI Pa3HBIX OTACIIOB K JXU3HU B MCHAIOIIHUXCA YCJIOBUAX BOI[HOfI Cpcanl,
UX POJIb B IPUPOJIE U IPAKTHYECKOE 3HAUCHHE.

OcoOenHoctu 3enénpix Bopopocnei, Kpacusix u Bypsix Bogopociei.

OcoOenHocTy opranuzannu MoXOBUIHBIX (paclpocTpaHEeHHe, MecTa oOWTaHus,
MUTaHMs, PA3MHOXKEHUS) HA TpHUMEpe NpeacTaBUTeNel 3eNEHBIX M CParHOBBIX
MXOB, PacCMOTPETb NPHU3HAKU YCIOXHEHHS B WX CTPOEHUH IO CPABHEHUIO C
BojopocisiMi. CpaBHEHHE MX MEXIy CcO00i M C BOAOPOCISIMH, OOOCHOBaHHUE
0oJiee CI0KHYIO OPTaHU3alUK MXOB 10 CPAaBHEHUIO C BOJIOPOCIISIMHU.

10

Oco0OeHHOCTH CTPOEHUS, )KUZHEAEATEIIbHOCTH pacTeHuil oTena [lnayHoBuIHBIX
Kak 0oJiee CII0)KHOOPraHU30BaHHBIX 110 CPABHEHUIO ¢ MOXOBHIHBIMU, POJIb B
MPUPOJIE U MpaKTHIeCcKoe 3HaueHue. OCOOCHHOCTH CTPOCHUS,
KHU3HEIeATeIbHOCTH pacTeHul oT/iena XBoueBUAHbIe U [1anopoTHUKOBUIHBIE, NX
POJIb B IPHPOJIE

11

OCOOeHHOCTH CTPOCHHMS, KU3HEAEATEIBHOCTH PACTeHUH oTnaena [ ogoceMeHHBIX
Kak HanboJiee CI0)KHOOPIaHU30BAHHBIX 10 CpaBHEHUIO ¢ [1anopoTHUKOBUHBIMH.

12

OcoOenHoctu  opranuzanuu  llokpbIToceMeHHBIX  pacTeHHil  (cTpoeHwue,
pa3MHOYKEHUE, DA3BUTUE) IO CpPaBHEHUIO ¢ [oloceMeHHbIMH. XapaKTepHbIE
npusHaku OAHOAOIBHBIX U [IBYIOJIBHBIX PACTE€HUN.XapaKTEPUCTUKH CEMENCTB.

13

OcoOeHHOCTH  CTpOEHMs,  KU3HeAesATeNbHOCTH  OJHOKJIETOYHBIX, WU
[IpocTeiimmx, ux ocHOBHBIE THIIBI (CapKOXIyTUKOHOCIBI), MHOTOOOpa3ue BHJIOB,
cpera oOWTaHHMS M IPUCIIOCOONIEHHOCTh K JKM3HM B HEM OCHOBHBIX
npeacraButeneit [IpocTedmmx Kaxkaoro u3 TUNOB, 3HaueHHE OJIHOKIETOYHBIX B
IPUPOJIHBIX COOOIECTBAX, B dKU3HU YEJIOBEKA.

14

OcoOenHoctu Cpelibl oOuTaHus, CTPOCHHSI, KHU3HEACSITETbHOCTH
KureyHomomoCTHRIX KaK HU3IINX MHOTOKJIETOYHBIX.

Mmuoroob6pazue Kumeunononoctasix, kiaccel Crudonnnpx, KopamaoBsix
MOJIMTIOB, pa3HOOOpa3Hoe 3HaueHHe KWIEYHONONOCTHBIX B  HPUPOTHBIX
co0011IeCcTBaX, MPAKTUUYECKOE 3HAYCHHE.

15

Ocob6ennoctu [ ctpoeHus, xuzHenesTenbHocTu [lnmockux, Kpyrmeix n KompyaThix
qepBeﬁ Kak 60.]186 BBICOKOOPTAaHU30BAHHBIX MHOTOKJICTOYHBIX JKWUBOTHBIX 110
cpaBHeHMIO ¢ KHIIEYHOMONOCTHBIMH; MHOroo0Opasue BuAoB. CpaBHEHHE THIIOB
yepBeil Mex 1y coOoil.

16

OCOOCHHOCTH [CTPOCHUS W IKH3HEACATCILHOCTH MOJUTIOCKOB Kak Hambosee
CJIO)KHOOPTraHM30BaHHBIX ~ MHOTOKJICTOYHBIX JKHBOTHBIX II0 CPaBHEHHIO C
KonbuatbiMu depBsiMHu, TporcxoxjaeHue MosuntockoB. OcoOEHHOCTH OCHOBHBIX
KJIacCOB, KOTOpbIe OOBEIMHSACT THUI MOJIIOCKH, MHOTOOOpasue BHAOB U HX
3HaYEeHUE B OMOIIEHO3aX.

17

O6mas xapakrepucrtuka kiaacca [laykooOpa3HbIx, 0COOEHHOCTU CTPOCHHS,
KHU3HENIEATSILHOCTH, CBS3aHHBIC C HA3eMHOM cpenoi ooutanus. [IpencraBurenu
kiacca [laykooOpa3HbIx, MHOrooOpasue BII0B, 00pa3 KU3HH,
pUCTIOCOOICHHOCTH K JKU3HU Ha cymie. OcoOeHHOCTH opranu3anui HacekoMbIXx,
IMMO3BOJIMBIIUEC UM JOCTATOYHO HIMPOKO OCBOUTH HAIly IJIAHCTY, HpI/ICHOC06I/ITBC$I
K CaMbIM pa3HOO0Opa3HbIM YCIOBHUSIM OOMTaHUS

18

OCOOCHHOCTH OpPraHM3aIlii PhI0 KaK BOJIHBIX MO3BOHOYHBIX, UX KJIacCHU(BUKAIIMS,




MHOrooOpasue BHIOB.XapakTepHble MPU3HAKM OCHOBHBIX Ipynn XpsIIEBbIX U
KocTHBIX pBIO, YepThl MPHUCIIOCOOICHHOCTH K OOMTaHUIO B BOJIHOW Cpelie, POJib B
HOPUPOJE U MPAKTUUECKOE 3HAYCHHUE.

19

OcoOeHHOCTH CTPOCHUsA, KHU3HCACATCIbHOCTHU 36MHOBOI[HI>IX, CBA3aHHBIX C
JKM3HBIO Ha CyII€ U pa3MHOKXCHUCM B BOJIC.

OcoOeHHOCTH CTPOCHHUA,  KUBHCACATCIbHOCTH HpeCMBIKaIOH_II/IXCSI KaK IICPBbIX
HACTOAIIMX HA3CMHBIX ITO3BOHOYHBIX, UX MMPOUCXOKICHUC

20

OcHOBHBIE 0COOEHHOCTH OPraHM3aLMU MTUIl U UX HIMPOKOE PAacHpOCTpaHEHUE Ha
Halleld IUIaHeTe, MPOUCXOXKJAEeHHWE NnTull. MHorooOpasue NTHL, OCOOEHHOCTH
CTPOCHUS, )KU3HEACATEIbHOCTH NMTHUL PA3HBIX SKOJOTWYECKUX TPYMIl , UX POJb B
OpUpoJie M 3HAUYEHUE B HKU3HU ueraoBeK. OCOOEHHOCTH OpraHu3alUH ITUL,
CBSI3aHHBIC C JKU3HBIO B CTEISX M IYCTBIHSAX, aHTAPKTUYECKUX MOPSX; OCEIUIbIC,
KOYYIOIIHE U HepeHéTHBIC ITHUOBI, POJIb ICPHATLIX B IIPHUPOAC.

21

[IporpeccuBHbIE 4YepTHI OpraHu3aldd MIEKONHUTAIOMINUX, [MO3BOJIMBIINE UM
HIMPOKO PACIPOCTPAHUTHCS Ha 3€MJIE, 3aHATh OCHOBHBIE CPENbI JKU3HU, CXOJICTBO
¢ IIpecMbIkarOUMUCS; OTMETUTh UX MPOUCXOXKJIEHUE OT 3BEPO3YObIX PENTHIINM.
OCOOEeHHOCTH CTPOEHUS U KHU3HEIEATENIbHOCTH MIIEKOUTAIOIUX KaKk Hauboee
BBICOKOOPIraHM30BaHHBIX IIO3BOHOYHBIX, 0COOEHHOCTH CTPOCHUA HGpBHOfI
CHCTEMBI, OpPraHOB YYBCTB, CHCTEM BHYTPEHHHX OpPraHoB, O0€CIEUMBAIOLINX
BBICOKHH ypOBEHb 0OMEHA BEIIECTB.

22

OCOOCHHOCTH ~ Pa3MHOXKEHUS, Pa3BUTHS  IUIANEHTAPHBIX  MJICKOITUTAFOIINX,
OCHOBHBIE OTPSAIBI, pPOJb MX OCHOBHBIX MpEICTaBUTENCH B MNPUPOAHBIX
coob1ecTBax.OBoOLUS | CTpOeHUSI M (PYHKUIMHA OpraHOB U CHUCTEM OpPraHOB Yy
JKUBOTHBIX! |

23

_OcHOBHBIE OCOOCHHOCTH YE€JIOBEKA; YSPThI CXOJICTBA YEIOBEKA U C KUBOTHBIMU H
C 4eJIOBEKOOOpa3HbIMU 00€3bSIHAMU, PA3JINYMS MEXKYy HUMU; MECTO YeJIOBEKa B
cucTteMe opraHnyeckoro Mupa.OCHOBHBIC THITbI U BUIbI TKAHEH, UX JIOKATU3ALHS
U QYHKIMH B opranusmMe dyenoBeka.Ctpoenue U QyHkiuu ckenera.OCHOBHbIE
(byHKIMH |1 0cOOEHHOCTH ONOPHO-/IBUTATEIBHOTO ammnapaTta. MBIIIIBI U UX
GYHKIIH.

24

CyurHocTh mporiecca JbIXaHus, 3HAaYeHHE B OOMEHE BEIIECTB U MPEBPAIICHUIX
3HCpFI/II/I B OpF AHHU3MC 4YCJIOBCKA, CTpOCHI/Ie OpFaHOB JbIXaHUA B CBA3U C UX
dbynkuusimu Jlporecc perysiuu ApIXaTeIbHBIX ABHKEHUN. Bo3MOXHBIC
3a00JeBaHNs U HAPYLICHUSI OPTaHOB JIbIXaHUs, THTHEHNYECKUE TpeOOBaHUs K
BO3AYIIIHOU CpeJie.

25

CtpoeHre MOUYEBbIIETUTENLHON CUCTEMBI; 0COOEHHOCTH BHEUTHETO CTPOCHUS U
JIOKAJIU3allU1 MMOYEK B OPraHrU3Me; B3aUMOCBSI3b CTPOEHUS MTOYEK C BHIMOIHAEMON
¢byukun. BiusHue 3a0oneBaHuil MOYEK Ha 3J0POBbE YEIOBEKA; POJIb TUTUEHBI
MUTaHUA, TUTHEBOTO U COJIEBOTO PEKUMA.

26

CrtpoeHure U QyHKIMH MOKPOBHOTO OpTraHa - KOKU; 3allUTHAs, pEIeNTOpHAs,
BbIIETIUTENIbHAS U TEIUIOPErYJISIMOHHAs (YHKIIMHM KOXKH, MPAaBUJIa TUTHEHBI KOXKU.

27

OcobeHHOCTH MOJIOBOTO Pa3MHOXKEHHUS, CYITHOCTb OIUIOI0OTBOPEHHUS, CTPOCHHUE
IIOJIOBOW CHCTEMBI; OCOOCHHOCTH CTPOCHUS U (YHKIIMH TIOJIOBOM CUCTEMBI, JKeINE3
yenoBeka.OCOOEHHOCTH POCTa U pa3BUTHUS peOEHKA MEPBOTO rojia KU3HU;
MO3HAKOMUTH C MepruoamMu GOpMUPOBAHUS OpPraHU3Ma.

28

BryTpeHHss cpeia opranu3Ma, e€ cocTaB; poJib BHYTPEHHEH cpefibl B




JKU3HEICSITEIbHOCTH OpraHru3Ma, 3HaueHHUE TIOCTOSIHCTBA €€ COCTaBa.

3amuTHBIE CBOMCTBA Oprann3Ma; HH()EKIIMOHHBIE 3a00JI€BaHUsI, CYIITHOCTh
CIIWda. I'pymmber kpoBH, nepenuBaHue KpoBH.OCOOEHHOCTH CTPOEHHUS OPTraHOB U
KpoBooOpareHus. Pa3nuyHbie BUABI KPOBOTEUCHHM, TTepBasi IOMOIIb TIPH
MOBPEXKICHUH COCYIOB.

29

OCOoOeHHOCTH CTPOEHUS MUIIEBAPUTENHLHON CHCTEMBbI YEJIOBEKA; OPTaHBbl
MUIIEBAPUTEIBHON CUCTEMBI, UX (QYHKIIUH.

30

[ToHsiTHE O MIIACTUYECKOM U YHEPIE€TUYECKOM OOMEHE.

Buramunsl 1 aBuTaMuHO3bL. [I0HATHE TyMOpaIbHON PEryIIsILUN; KeIe3bl
SHJOKPUHHOTIO arapara, 0COOEHHOCTH padOThI JKejl€3 BHYTPEHHEN CeKpeluu, UxX
OTJIMYME OT JKEJIE3 BHEIIHEN CEKPELIMH, POIb TOPMOHOB B KU3HEAEATEIILHOCTH
YyeJioBeKa.

31

CtpoeHure HEpBHOM CUCTEMBI, €€ (DYHKIMHU; 3aBUCHUMOCTb BBITIOJIHAEMBIX (QYHKIIUH
0T 0COOEHHOCTEH HEPBHBIX KIETOK, pe(IEKTOPHBIN MPUHIIMIT PAOOTHI HEPBHOM
CUCTEMBbI; MEXaHU3M HEPBHOM pEeryJIsiiy.

CrpoeHne CHMHHOTO MO3r'a, ero (PyHKIMH; COCTaBHBIE YaCTH LIEHTPATBHOTO
OTJIeJIa HEPBHOW CHUCTEMbI; MEXaHU3M B3aUMOCBSI3U CIUHHOTO U TOJIOBHOTO MO3Ta,
COIOYMHEHUS X (QYHKLUH.

CtpoeHre OCHOBHBIX OT/IEJIOB I'OJIOBHOI'O MO3I'a, BHINOJIHSEMbIE (YHKIUY;
0COOEHHOCTH MUKPOCKOIIMUYECKOTO CTPOSHHUSI MO3ra.

32

Oco0eHHOCTH CTPOEHUS MONTyIIapUid IepeHero Mo3ra, (GyHKIMH JoJel U 30H
KOpBI OOJBIINX MONYHIApUI; CTPOEHHE U (PYHKIIUU T'OJIOBHOTO MO3Ta YeJIOBEKa;
CpaBHEHHE CTpOeHHE U (PYHKIIUH OOJBIINX MOTYyIIapuil MO3ra YeloBeKa u
KHNBOTHBIX.

33

[TonsiTne anHanM3aTop U OCOOCHHOCTH CTPOCHHMSI Ha IPUMEPE 3PUTEITHLHOTO
aHaJIM3aTopa.

AHaTOMO-(HU3HOTOTUYECKHUE MOHATHS O CTPOSHUU U (DYHKIUSIX aHATIN3aTOPOB
CIIyXa U paBHOBECHSI.

Paznuanbie BUIBI aHAIM3ATOPOB, UX JIOKATU3AINS B OPTraHU3ME; PEJICTABICHUE O
CTPOEHUH U (PYHKIHUAX KAXKIOTO U3 HUX.

CBoiicTBa aHAIM3AaTOPOB, UX B3aUMOJICHCTBUE U B3aNMO3aMEHIEMOCTb.

34

PeduiekTopHas Teopusi moBeaeHHs, 0COOCHHOCTH BPOXKIAEHHBIX M IPUOOPETEHHBIX
¢dbopM noBenenust. Ponb u Gpusnonorndeckast pupoia pa3iIndHbIX BHIOB
TOPMOKCHUS.

Oco0eHHOCTh BhICIICH HEPBHOU ACSITEILHOCTH YEJIOBEKA.
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