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®I'bOY BO Ky6I'MY Mun3apasa Poéeﬁu B 2019/2020 rogy

OCHOBbI LUTOJNIOMMn

KieTka - sneMeHTapHas JKHBas CHCTEMa, Jiexanas B OCHOBE CTPOCHHS M PAa3sBUTUA OPraHH3MOB.
Hcropus oTKpeITHA KJIeTKA. OCHOBHBIE IONOKEHUSA KIETOYHON TEOPHH.

CoBpeMeHHBIE METOABI HCCIENOBaHHA KIETKH. OCHOBHBIE CTPYKTYPHBIE KOMIIOHCHTEHI
3YKapHOTHYECKOH KIETKH: Hapy)XKHas KIeTodHas MeMOpaHa, IuTomIasMa, aapo. Ctpoenue u GyHKIMH.
CXoACTBO W pasiHude MeXJy pacTUTeNbHBIMM M JKHBOTHEIMH KieTkamu. IIpoxapumoTnueckas u
syKapuoTHIecKas KiIeTKd. CXoAcTBa U OTIIMYHL.

Xumudeckas opranmsaunus kinerkd. ComepiaHHe XHMHYECKHX 3JIEMEHTOB B KieTke. Boxma u
JpyTrHe HeopraHHYecKue BEECTBa U UX POJb B JKU3HEAEATCILHOCTH KIICTKH.

Oprannyeckre BELIECTBA.

VrneBopel. MoHo- ¥ monmcaxapuabl. (QYHKIUH YIIEBONOB B KIETKE. JIMmuael (KUpel H
ynonsipl). OyHKITUA )KUPOB U JIMIIOHUAOB B KIIETKE.

Benku kak Guomonumeprl. PyHKIMHM GenkoB B KJIETKe. AMHMHOKHCIOTHL, HX CIPYKTypa H
ceoiictBa. [lepsuuHas, BTOpPHUYHAS, TPETHYHAs H YETBEPTHYHAS CTPYKTYPHl OCIKOBOH MOIEKYJIBL
QepMEeHTE], UX POJIb B IpoIeccaX JKA3HEAESTENbHOCTH.

Hyxnennossie kucnorsl. JJHK u PHK xax Guonomumepsl. @ynkuun. HykneoTuasl, HX cTpoeHHe
Y COe/IMHEHHE MU 00pa30BaHHH NOMHHYKICOTHAHOM neny. [IpHHIHIT KOMIITIEMEHTApHOCTH. Pemmkanus
JHK. Kog JHK. PHK. Crpyxrypa u Bugsl PHK. AT®. Conepxanne AT® B xnerke. Makpoapruyeckue
cBs3u B AT®. 3nauenue ATO B xusHeneatensHocTH KieTkn. HAJ[, HAZI®, ®AJ] u ux pois B KIIETKE.

OOMeH BeIlleCcTB W 3Heprud B Kierke. [lmactuueckuii M 3HepreTHYecKdii OOMEH — OCHOBa
KH3HEAEATENBHOCTH KIETKH. DHepreTHueckuit oOMeH. CTajquy 3HepreTUdecKoro ooMeHa B KIETKe. Buibl
opoxenus. I'mukonus. DuepreTudeckas 3¢beKTHBHOCTE IpoleccoB OposkeHHs. Mutoxonapuu. Cessb
cTpykTypsl B Qyrkimun. Kierounoe ppixanne. OcHOBHBIE ocobeHHOCTH nukia Kpebea. OxucnuTensnoe
dbochopunuponanue.

ITnactrgeckuii o6MeH. ABToTpodHEIE M reTepoTpodHBIe KneTkn. OcoOGeHHOCTH 0OMEHA BELIECTB
M SHEPrUH B pacTHTENbHOM KieTke. DorocunTtes. Buonorunueckuit cMeicn porocuHTe3a. XIIOpONIAcTEL
Css3p cTpyKTYpHI B QyHKIME. CBeTOBas H TeMHOBasI (a3bl hoTocHHTe3a. Poib dhepMeHTOB.

Ilyti mOBBILEHHS IPOAYKTHBHOCTH IIPOIIECCOB (POTOCHHTE3a Yy CENIbCKOXO3SHCTBEHHBIX
pacteHuii. XeMOCHHTE3 Ha mpuMepe OaKkTepuii.

Buocunres Genka. Ponb HYKIEHHOBBIX KHCJIOT B 3TOM Iiporiecce. I'eH U ero ponb B OMOCHHTE3e
oenka. Koxg JIHK. Peakniun MaTpiaHOro cuHTesa. Poib hepMeHTOB B ocyimecTBICHHH OHOCHHTE3a OeKa.
3nauenue AT® B 5TOM mporecce.

B3anMocBs3b IPOLECCOB IHEPTeTHUECKOTO M MIACTHYECKOTO OOMEHOB B KJIE€TKE. ABTOPETYIIAUSL
XMMHUYECKHX NTPOLIECCOB B KIETKE.

Hexnerounste ¢opMsl xku3HH. Brupycsl. VX ynbTpaMHKpOCKONUYECKask OpraHN3alis, 3HaUeHUE
pous B ipupoze. BupycHeie 6osie3HH 4enoBeKa, JKUBOTHBIX H pacTeHuH. [Ipumepsl.

Pa3MHOX€eHNE ¥ HHINBHIYaIbHOE Pa3BUTHE OPTaHU3MOB.

Jenenne Kknerok — OHONOrMYecKMi IIporecC, JeKamuid B OCHOBE pa3sMHOXEHHA U
MHIUBHAYaIFHOTO Pa3BUTHS OpraHusMoB. OOIIHOCTH mIpolecca MHTOTHYECKOTO JIENECHUS KIETKH Y
sykapHoT. Mutotudeckuii nuki. Y gsoenue JJHK nepex Mutozom. bruonormdeckuit cMbicn Murosa. @azmr
MuTO3a. BHIoBoe mocTosHCTBO dYmcia XpoMocoM. MHmuBmayanbHOCTH XpoMmocoM. Mx crpoeHwme.
lamnoupnsii w mumonaHBI HabGopbl xpoMmocoM. CoCTOSHHE XpPOMOCOM B HEHENAMEMCS  SIpE.
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HempephIBHOCTS H IpeeMCTBeHHOCTh xpoMocoM. [TocrogaerBo kommuectsa JIHK B sape. AMuTo3 Kak
dopma geneHHs uHTEepda3sHOro sAxpa, He CONPOBOXKIAOIIA’ACA PaBHOMEPHBIM pacHpeleICHACM
HACJIEICTBEHHOT'O MaTepyaa.

®opMBl pPasMHOXXEHHS OPraHW3MOB. becmoyioe H monoBoe pa3sMHOKECHHE. II0NOBEIE KICTKH:
SHIEKJIETKH H CIIEpMaTo30HAEl (MOpdoIoTHs).

Meiio3. buosornyeckuii cMeica Meiioza. OcOOEHHOCTH pa3BUTHS SHLIEKIETOK H CIIEpMaTO30HI0B
(rametorenes). OILIOOTBOPEHHUE — IPOLIECC BOCCTAHOBIEHHMS JUILIOUAHOTO Habopa XpOMOCOM.

WHauBuIyaIbHOE pasBUTHE OPraHM3MOB. Pa3BHTHE OIUIOJOTBOPEHHOrO siIa (Ha IpuUMEpe
nannetnuka). Jpobnenne. Cramus 6nacrynsl. [actpymanua. Ctagus racTpyJisl. 3apOAEBIIEBEIC JTHCTKH.
T'OMOJIOTHS 3apO/IBIIIERBIX JTUCTKOB KaK CBUIETENHCTBO €AMHCTBA POUCXOXKIEHHS JKHBOTHEIX. 3aK/IaaKa
cucTeM opraios. [ToctaMOpHoHaNEHOE pa3suTre. [Ipsmoe u HenpsMoe pasBuTHE. IIpuMepsl.

Bo3HAKHOBEHME )XM3HH Ha 3eMIIC,

Xusup — KavecTBeHHO HOBad (opMa IBIDKECHHS MaTepud. JIOHaydHBIE NpPEACTAaBICHHA O
MPOUCXOXKISHHH >KH3HH. YueHHe o camosapoxkaeHnu. Paborsl Pemm, Tepexosckoro, Ilacrepa,
JIOKA3aBIIHE HEBO3MOXKHOCTH CaMO3apOXKICHMS JKU3HH. TeopHH 3aHOCa JKH3HH Ha 3eMIIO C JPYTHX
KocMHYecKHX Tell. COBpeMeHHbIE TEOPHH BO3HHKHOBEHUS JKH3HH Ha 3eMIIE M3 Tell HEXMBOW IIPHPOJBI
(A.A.Onapus u ap.).

OCHOBbI FTEHETUKU

IleHeTHKa — HAYKA O 3aKOHOMEPHOCTSX HACIIEICTBCHHOCTH X H3AMEHYHBOCTH. 3HAUCHUE TeHETHKH.

OcHOBHBIE 3aKOHOMEPHOCTH ITepeladyl HaC/eICTBEHHBIX NpU3HakoB. [ MOpuIoI0ruuecKuii MeTox
U3yUCHHS HACNEACTBEHHOCTH. JaKOHOMEPHOCTH HAaclelOBaHHsA, ycTaHOBIeHHBIe I .Mengemem.
Momuorubpunroe ckpemuBanue. IlepBeiii 3akoH ["Mennens. ExuHooOpasme mepBOro HOKONEHHI.
JIOMMHAHTHEIE H PEIECCHBHEIE NPU3HAKH. ['OMO3WroTa M IeTepO3UroTa. AJUICIBHBIE H HEAICIBHBIE
reisl. Qenorunm u reHoTHm. Brtopoit 3akon I.Mennens. PacmeruieHne BO BTOPOM IIOKOJEHHH.
ITpoMexyTOUHBIH THII HacleIOBaHHS. AHAIM3UPYIONIEe CKpelmmpBaHHWe. ['MIOTe3a «YMCTOTHI TaMeT».
Meiio3s kak MarepraIbHAsd OCHOBA THITOTE3B! KUHCTOTHI rameT». Tpetnii 3akon I".Menzens. Jlurubpuanoe
¥ MONHrHOpHAHOE cKpemuBanue. HesapncnMoe KOMOHHUPOBAHUE HACIIEACTBEHHBIX IIPU3HAKOB IIPH JH-
H TOJMUrEOpHIHOM cKpemuBaHud. CTaTHCTHYECKUM XapakTep SBICHUH pacmeleHus. [{uronoruueckue
ocHOBEHI 3ak0HOB [ .MeHnaens. [{uToruiasmarnyeckas HacieACTBEHHOCTD. [IpAMEpEI.

XpoMOCOMHas TeOpHsl HacleJICTBEHHOCTH [.Moprana. SIBieHHE CHEIUIEHHOTO HaclelOBAHMA.
Ilonnoe cunennenue. Hemomnoe cuemnenue. IlepekpecT XpomocoM B Meio3e — IIPOIECC HapyIIEHHS
cueruieHAs. ['eHoTHIIYECKOEe ompenenenue mona. I[IomoBele XpoMocoMBl B ayTocoMbl. CIEIUIeHHOe ¢
II0JIOM HaClIeIOBAHHE.

IeHoTHN Kak IENOCTHAs HCTOPHYECKH CJIOXHBINAsCci CHUCTeMa. BzamMopelcTBre aiLIeNBHBIX
renoB. Hacnenosanue rpynn kposu. B3auMopelicTBrue HealTIENbHBIX T€HOB.

3aKOHOMEPHOCTH M3MEHYHBOCTH. POJIb Te€HOTHIIA U YCIIOBHI BHEMIHEH cpenbl B GOpMHpPOBaHUH
¢denoruna. M3smen4uBocTh M ee (GopMbl. M3MEHUMBOCTH NPH3HAKOB, HE CBA3aHHA ¢ HM3MEHEHUSIMH
reforuna. Hopma peaknuu. CraTHcTHUYeCKHE 3aKOHOMEPHOCTH MOAHU(GHKAIMOHHOM H3MEHUYHBOCTH.
Bapuanuonsslil psg U BapHanuoHHas KpUBasd, METOAB! ONIPEACICHUS CpeAHEeH BEMUYNHEI BapHAIHOHHOTO
psna.

IeHOTHIIMYECKAs M3MEHYHMBOCTb: MYyTallMy U KoMOMHanuu. ['eHHbIe, TeHOMHEIE H XPOMOCOMHBIE
MyTalHH. 3aKOH FOMOJIOTHYECKUX PANOB B HacieAcTBeHHOM m3MeHunBocTy H.M.BaBunosa. MytarenHsie
(baxToprl. JKCIIepUMEHTATIBHOE HONyYeHHe MyTamuid. MyTamu Kak MaTepHas IS HCKYCCTBEHHOTO H
€CTECTBEHHOT0 0TOOpa. 3arps3HeHne NPHPOJHOM Cpe/Ibl MyTareHaMH H €TO IOCIIEICTBHSL.

I'enerrka yesroBeka. MeTozabl H3y4deHHs HACIEICTBEHHOCTH YEJIOBEKa.

I'enernxa u Teopus 3somonuu. 'enernka momymsanuii. Peseps HacencTBEHHON H3MEHYHBOCTH B
IPUPOIHEIX MOMYIANHAX. POPMEI €CTECTBEHHOTO 0TOOPA, MX CBA3b K COOTHONIEHHE C YCIOBHAMH CPEIBL.

BOTAHUKA
boranmka — Hayka o pacTeHmsX. PacTeHue — menocTHBIH opraHW3M. PacTHTENBHBI MHp Kak
COCTaBHas 4acTh MPHPOIBL, €r0 pasHoo6pa3me U paclpocTpaHeHue Ha 3emie.
Of1mee 3HaKOMCTBO C I[BETKOBBIMH PaCTEHHSIMH.



KietouHoe CTpoeHHe pacTenHs. CTPOGHHE pACTHTENBHOH KiIeTkH (NOBTOPEHHE H3 Kypca
nwronorny). TkaH| OPraHoB PACTEHHUS B CBSI3M C BBINOJHAEMBIME (YHKIMSIMH B IETOCTHOM OPraHU3ME.
B3auMOCBS3p OpraHOB. DBereraTdBHble OpraHBI LBETKOBOTO DACTEHHWs: KOPEHb, CTeOenmb, JHCT.
[eHepaTHBHEIE OpraHbl; LBETOK (COLBETHA), IOL, CeMsi. OCHOBHHIC IKM3HEHHBLIC bysKIMA
PACTHTENBHOTO OpraHU3Ma: IHTAHHE, NbIXAHKe, POCT M PAa3BATHE, Pa3MHOXKCHHE. J[BIKEHHE PaCTeHH.
CriocoGBl pacIpoCTpPaHEHH s IUIOJOB B CEMSH B NMPHpOJe. 3HaueHHE CBOCBPEMEHHOM yOOPKH ILIOIOB H
CeMSH KyIBTYPHBIX PacTeHHii. YCIOBHS JKH3HH PacTeHHs (BoIa, BO3AYX, CBET, TEIUIO, MUHEPAIBHBIC
conn). BmsHHe pasNMYHBIX YCIOBUH Ha POCT H pasBuTHe pacTeHHil. Ce30HHBIE SBICHUA B JKH3HH
TTOKPHITOCEMEHHEIX pacTeHmi. PacTeHms BecHOH. OxpaHa pacTeHHH M YBETHYCHHE PACTUTCIBbHBIX
GorarcTB. 3HaueHHE PACTEHHI M PACTUTENBHOTO IIOKPOBA B IIPHPOJE, JKHU3HH YCTIOBEKA W B HAPOJHOM
xo3sicTBe. PasHoo6pasue pacTHTENsHOTO Mupa. JKu3HEHHEIE (OPMEI LBETKOBBIX PaCTCHHM: ICPEBO,
IONYKYCTaPHAK, KyCTAPHHK, TPAaBSHMCTbIC DacTeHHs — ONHOJETHHE W MHOrojetHue. Pactemue u
oKpyxatomas cpeaa. OxpaHa pacTeHHM.

Kopens.

@OyHKIMA KOpHA. Pa3BuTHE KOPHA H3 3apOJBIIICBOr0 KOpEINKa CEMCHH. Bunbl kopHelt (ITTaBHBIH,
60K0BOii, mpuaaTo4ssie). THIIE KOPHEBHIX CHCTEM (CTEpXKHEBas, BETBHCTAA, MOYKOBAaTas). 30HBI KOPHS.
Poct xopusi. Kopresoit uexmuk. CTpoeHne KOPHEBOTO BOIOCKa. BHelIHee B BHYTPEHHEE CTPOCHIE KOPHS
OHOIONBHEIX Y JBYAOTHHBIX. BHIOM3MEHEHNS KOPHEH, HX CTPOSHHE, GHOIOrHIecKoe i XO35iCTBCHHOE
3HaueHHe. TKaHH KopHdA. [louBa Kak cpeia JUIA JKM3HH pacTeHui. IIoriolneHHe KOPHAMH BOABL K
MUHEPaTbHEIX CcOleif. Bomuble KymsTypsl. MHEHEpalbHbIE CONH, HEOOXONMMEIC PACTCHMIO. 3HAUCHHE
00paboTKY OYBEI, BHECCHHA YAOOPEHMH, OJIMBA, PRIXICHHS 1A JKM3HU KyJIbTYPHBIX pacTeHui.

Crebenb.

®ynxmuu crebist. [ToGer u ero gactu. Ilouxa. 110Uy BereTaTHBHBIE, IIBETOYHEIE, CMCIIAHHBIC.
VX CTpOeHHE U pacIoyioxeHnue Ha creGre. Passutie nobera us nodxu. Poct crebis B nmmHy. Bernenue
no6era. Pasaoo6pasue moGero: IPAMOCTOSYHE, IOJN3Y4He, BBIOIIHECH, CTEMIOMHKECH, UETUIAIOMUeCs.
Tkanu crebns. AHATOMUYECKOE CTPOCHME TPABSHUCTHIX M APEBECHBIX cTebiell nBymombHbIX. Crebenb
onHonoibHeX. Poct crebms B Tommumy. OGpasoBaHMe TOIMYHBIX Kojell. Ce30HHBIE pasmu4usd B
Apesecune. Bospact mepeBbeB. IlepenBrikeHHe MHHEPANbHBIX H OPraHMYECKAX BEIICCTB 110 ctebiro.
Bunon3sMeHeHHbIe TOGETH: KOPHEBHIIE, CTOJOHBL, KIyOeHb, IYKOBHIA, HX CTPOCHHE, OHOIOrHYecKoe U
X034HCTBEHHOE 3HAYCHHE.

JIucr.

®yukuun 5mcTa. BHelnHee cTpoeHHMe JHCTa (JMCTOBAasA IUIACTHHKA, YEPEIloK, OCHOBAHHI,
TIpAIACTHUKH). JKHIkoBaHue JHCTheB. IIpOCTHIE M CIOXHBIE JNHUCTBA. JIHCTOpacmoNOXeHHE. Txanu
mucta. OcOGEHHOCTH BHYTPEHHETO CTPOEHHMS JICTA B CBS3H C ero ¢ynkuuamu. Koxuua u ycThbHIa,
MSIKOTH JHCTa (CTONGYaTas U ry6daras TKanu). XopomnacTsl. CTPOEHHE JKHIOK JHCTa (IPOBOJIIKE
ny4ku). JIACTBA CBETOBEIE M TEHEBEIE. JIBIKeHHE TUCThEB. JIucToBas Mo3auka.

O6pa30BaHKe OPraHMYECKUX BEIIECTB B JIACTBAX HA CBETY ((GOTOCHHTE3 — MOBTOPEHUE TEMBI H3
pasgena "Luromorumsa"). IlornomeHne IHMCTBAMM YIJIEKMCIOrO Tra3a M BBIICICHHE KHMCIOPOAA.
HaxomneHue SHEPrUM B pacCTCHHUH.

Jexanme mcTheB. McmapeHue BOABI JHCThSIMH. PacTeHMS BIQXHBIX M 3aCYLUIMBBIX MECT
oburanns. BunomsMenenns auctheB. [IpofoIDKUTENEHOCTS JKHU3HA JTHCTREB. Jlucronan. 3Ha4YeHue JIHCTa
U151 pacTeHuii. PoNb 3eeHbIX pacTeHui B IPHPOJE M JKU3HH YE/I0BEKA ¥ UX OXpaHa.

BereraruBHOE pa3sMHOXEHNE IIBETKOBBIX PACTCHHI.

PasMHOXEHHE PAaCTEHHIA TOCPECTBOM MOOETOB, KOPHEH U NHCTHEB B IPHUPOIE ¥ PACTCHUEBOJCTBE
(BUIOM3MEHEHHBIME TTo0eraMy, cTeOJeBEIMH H KOPHEBBHIMH YepEHKaMH, OTBOAKAMH, IEICHHEM KyCTa,
NpuBUBKOH). Bromornueckoe U X031HCTBEHHOE 3HAYCHHE BEr¢TATHBHOTO Pa3MHOKEHHS.

I{BeToK, mrox, ceMs.

IlBeTok — opran ceMeHHOro pasMHOXeHHA. PyHkiMH nBeTka. CTpOCHHE IBETKA: IIBETOHOXKA,
IIBETOJIOXKE, OKOJIONBETHHK (4AIlleYKa ¥ BEHUHK), THIUMHKY, IIECTHK (MM IecTHKH). CTpOSHNE TEMHHKH
necTuka. J[BOMHOE OILIONOTBOPEHHE Y I[BETKOBBIX PAacTCHHM M ero MexaHu3M. LIBeTkm omHONOIBIE H
o6oenonsle. OnHOMOMHEIE M ABYAOMHBIe pacTeHmsa. ComBerus M HMX OHOIOTHYECKOe 3HAYCHHE.
IlepexpecTHOE ONBLIECHHE HACEKOMBIMH H BETPOM.

Camoonsutenne. HckyccrBenHoe omputeHne. [Ipopacranme DBUIBIEL — OIIIOAOTBOpEHHE.
O6pa3oBaHKE CEMEHH H IUIOAA.



Cems. Oyrakiun cemsH. CTpoeHHe CeMsH (Ha IPUMEpe IBYOIBHOTO ¥ ONIHOMOTIBHOTO pacTeHuii).
CocTas ceMsH. YCIOBHS IIPOPacTaHHs CEMSH.

BexoxecTh cemsiH. JIpIxaHHe ceMsH. IluTaHde M pOCT IpopocTka. Bpems mocesa u rayOuna
3a/IeNIKH CeMSH.

Inox. ®yukuuu moga. PasnooGpasue mIom0B.

KOIHM4IeCTBO ceMsH M IUIOZIOB Y PasiM4HbIX PacTeHM. 3HAYCHHE LBETKOB, IUIOJIOB M CEMAH B
HPHPO/IE U JKU3HH YEIOBEKA.

Knaccubukanns pacTCHHIHA.

DJleMEHTapHBIE IOHATHA O CHCTEMaTHYeCKUX (TAaKCOHOMHYECKHX) KaTeropusx (BHZ, POZ,
ceMelcTBO, KITace, OTAeN). SHaueHHe MEX/IyHapOIHBIX HA3BaHUH PaCTCHHH.

OCHOBHBIE TPYIIIBI PACTECHHIA.

MruorooGpasue pacTuTensHoro Mupa. CucTeMaTndecKuit 0630p: Bakrepun, Bonopocm, ['puber,
JInmaiianks, MoxoBuaHELE, [1anopOTHAKOBHAHELE, ["0l0CeMEHHEIE (XBoitnbie), [I0OKpHITOCEMEHHBIC.

Otaen baxtepun.

O6mas xapakTepucthka. CTpOCHHE IIPOKAPHOTHYECKOH KIETKH (moBTOpEeHHE M3 Kypca
nuronorun). CTpoeHHE W IKH3HEACATENHHOCTH OakTepHi. Knaccubukanus Gaxrepuit no ¢opme.
IIpmvepsl. PasmMHOXeHHe OakTepuil. PacpocTpaHeHHS OakTepuii B BO3IyXE, I0YBE, BOAE H B JKHUBBIX
opranu3Max. baktepunm Opo’KeHHs! H THHJIOCTHBIE Gaxrepuu. CuMOHO3 KIyGeHBKOBBIX Oaxrepuii H
60GOBEIX pacTeHmii. BonesHeTBopHBIE OakTepuu H Goppba ¢ HuUMH. Ponp Oakrepwii B NPHPOXE,
MEIHIIHE, CEIECKOM X03SH#CTBE M MPOMBILIICHHOCTH.

Otnenel 3enensie 1 Bypeie BOXOpOCIH.

O6mas xapakrepuctuka. Cucremarnka. OIHOKIETOYHBIE —BOAOPOCIH (XJ1TaMHEIOMOHAIA,
XJIOpenna, MIEBPOKOKK). CTpoeHHE H OCOGCHHOCTH JKH3HEACATCIBHOCTH. HuTtuaTele BOZOPOCIIH.
CTpoenre # OCOGEHHOCTH >KH3HENEATENBPHOCTH. Becmonoe H MON0BOC PAasMHOKCHUE BOJIOpOCIIEH.
PacnpoctpaHeHHe BOAOPOCIAEH B BOAC M Ha CyIIe. [IprMepsl MOPCKHX BOJOpOCIEd. 3HaUCHUE
BOZIOpOCIiell B IIPHPOJIE M XO35HCTBRE.

Hapctso I'pubet. Otaen Hacrosmye rpulsL.

O6mas xapakrepucTuka. CucTeMaTuka. [IpH9HBI HEOAHO3HAMHOCTH CHCTEMATHKH rpuboB B ¥X
CpaBHEHHE C PACTEHUSIMH H >KHBOTHBIME. Husmme u Bricnmme TpuOEL.

IILnAnoussle TPHOBL, MX CTPOCHHE, NHTAHHE M PAa3MHOXEHHE. YCIOBHA JKH3HH rpuba B Jecy.
CBs13b rpub0B ¢ KOPHSMHE PAcTeHHH (MHKOPH3a). CoenoOHBIE U AMOBHTHIE IPHOEL

Tlnecuessie rpubsl (Mykop # meHmnmwl). CTpoeHHe, PpasMHOXCHHE, 0CcOOEHHOCTH
XKHU3HCHEATEIPHOCTH.

Tposcoxu. CTpoeHue, pasMHOKCHHE, 0COOCHHOCTH XKU3HENEATENBHOCTH.

I'pu6El — Napa3uThl, BEI3HIBAIONMe OONE3HH pacTeHHH (TONIOBHSL, CIOPBIHBS, TPYTOBHKH).
CrpoeHue, IUTaHUE, PA3MHOXKEHHUE.

Pouns rpu0oB B IPUPOAE U B XKU3HHU YEJIOBEKA.

Otnen JIumaitauxy. JINIMafHUKA Kak CHMOHOTHYECKHE OPraHU3MBI.

O6mass xapakrepuctuka. CTpoeHHME CIOEBHMINA JIHIIAHHHKA. [Turanme. PasMHOXEHHE.
JTHIIafiHAKH HAKUIHELE, TACTOBATHIE, KYCTHCTEIE. PONb NTHITARHAKOB B IPHPOAC H B XXU3HU ICIHOBCKA.

Otaen MoxoBHIHEIE.

O6mas xapaxtepuctuxa. Cucremarnka. 3enenble Mxu. CTpOCHME, DPAa3MHOXEHHE M LUK
pasBUTHS KYKYIKHHA JbHA. [IOHATHA clIOpodHUT H raMeTodur.

Cdarrosr1it Mox. 3abonaunsanue. O6pazopanue Topda, ero 3HaUCHHE.

Otnen [InaynoBHIHEIE.

O6mas xapakTepucTuka. IlmayH OynaBoBuuHbld. CTpPOSHHE, Pa3MHOKCHHE, WHKI PasBHTHL.
3HauyeHHe MIaYHOBHAHBIX.

Otnen XBOIEBHIHEIE.

O6mast XxapaKTepucTHKa. XBomy ToneBoil. CTpoeHne, pa3sMHOKEHHe, UK PasBHTHS. 3HAauCHHE
XBOIICBUIHBIX.

Otaen [TanopoTHUKOBHIHEIE.

Obmas xapaxtepuctuka. [lanoporHuk opisk. CTpocHHE, PasMHOXECHHMEC M IHKJI DasBATHAL.
HckomaeMble TAOPOTHAKOBHAHEIE M 00pa3oBaHHe KAMEHHOrO YIis. 3Ha4eHHe MallOPOTHUKOBHAHBIX B
TIPHPOJE U KU3HH YEIIOBEKA.



Otnen I'onoceMeHHEIE.

O6mas xapakTepucTuka. CTpoeHHE, Pa3sMHOKEHHE H [UKJ PasBUTHA Ha NPUMEPE COCHBI H €IIH.
Myxckue u sxenckue mumku. [Teumeina. Cemsamouku. [IpopacTanie IBUIBIEL, POCT NBUIBIEBOH TPYOKH U
OILIOXOTBOpeHMeE. PactipocTpanenue ¥ GHOIOrHS XBOMHEIX. 3HAYEHHE B IPUPOZIC ¥ XO3SHCTBE.

TokpsiroceMennbie (LlBeTkoBBIe). ['0CIIOACTBO B COBpeMEHHOH (IIOpPe MOKPEITOCEMEHHEIX H
IPEAMYINECTBO MX TI0 CPABHEHHIO ¢ IPYTHMH TpyNImaMmH pacTeHui. MHorooGpasue JMKOpacTyIX H
KY;IBTYPHBEIX IIBETKOBEIX pacTeHmi. IIpucIOCOGNEHHOCTh MOKPHITOCEMEHHBIX K Pa3MIHEIM YCIOBHAM
*u3HH Ha 3emuie. LMK pa3sBUTHA.

Kimacc JIBymombHbie pacTenms. OGmas xapakTepuctuka. CeMelicTBa: KpecTomBerHEIe,
Posouserrsie, Bo6oprie, ITacnenonsie, CT0KHOIBETHEIE.

Knacc OxnononbHsie pactenus. O6mas xapaxtepuctuka. Cemetictpa: Jluneinsie, 3naku.

CpaBHHMTENBHAS XapakTepHCTHKa ceMeiicTB OpHonmoneHble # JIBynonbHble. buonormueckue
0cOGEHHOCTH M HApOAHOXO3AMCTBEHHOE 3Ha4YeHHWE. THIHYHBIE CEebCKOXO3SMCTBEHHBIE, MKOPACTYIINe
¥ [eKOpaTMBHBIC PACTeHHs OTHX CEMEHCTB. BimsHME XO3MHCTBEHHOM NEATENHHOCTH 4YENIOBEKa Ha
BHIOBOE MHOr000Opa3ne NBETKOBBIX PACTEHHIA.

Kpacnas xaura. OxpaHa peIKHX BHJOB PaCTCHHH.

Pa3BuTHE PACTHTEIFHOTO MHpa Ha 3eMIIE.

VeioxKHEHNE CTPOEHUs PaCTeHH# B IIPOIECCe HCTOPHYECKOTO Pa3sBUTHA B CBA3H C MEPEXOMIOM OT
BOJHOTO K Ha3eMHOMY 00pa3y xu3HH. OCHOBHEIE 3TAllBl PasBHTHA pacTeHHi Ha 3emie (Bpemst OaKTepui,
BOZIOpOCTEH, MOXOBHIHBIX, IIAYHOBHJHEIX, XBOLICBH/IHBIX, MallOPOTHHKOBH/HBIX, IOJIOCEMEHHBIX H
MOKPHITOCEMEHHBIX).

PactaTensHbIe coobIIecTBa.

ITonsTHE O pacTHTENBHOM cooluiectBe. IIpHCIIOCOGIEHHOCTE PACTeHUI K COBMECTHOH JKH3HH:
SAPYCHOCTh HAN3EMHAs H MOJ3EMHas, pasHEIe CpoKH passuthsi. CMeHa cooOumiects. PactutenbHbie
co06ImecTBa KaK 4acTh JaHmmadra. XapakrepHble YepTH CTPOSHHS M GHOJIOTHHM PACTCHHE OCHOBHBIX
THIIOB PACTHTEIBHOCTH: TYH/pH], Jieca, JIyra, CTeNH, MyCThIHH, 60I0Ta, BOMHON PacTUTENBHOCTH; CBA3b
HX O cpefoii o6uTaHus H X03siicTBeHHOE 3Ha9eHKe. OXpaHa pacTHTEIbHOCTH.

3o0050orus

300morus — Hayka O JKMBOTHBIX. 3HaUGHHE J>KMBOTHBIX B MpPUPOAE U JKM3HH YETOBEKA.
BO3HUKHOBEHHE 300JI0THH KaK HAYKH M HCTOPHS €€ Pa3BUTHSL.

Knaccudukanus >KMBOTHBIX. IIoHATHE O BHIE, POJE, CeMeEHCTBE, OTpsAze, Kilacce M THIIE.
3HayeHNE H YCIEXH COBPEMEHHOMN 3000rHH. CXOICTBA M OTJIMYKS PACTEHUI U XXHBOTHBIX.

Tun Ipocreiimme. O6mas xapakrepicTaka THna. CacTeMaruxa.

Knacc Koprenoxxn. OGImas xapakTeprcTHKa Kiacca. Ameba oObpkHOBeHHas. Cpena oOHTAHH.
Bremree m BHyTpeHHee crpoenue. Llutomnasma. SAnpo. JBwkenue. [lutanwe. [lpixanue. Brinenenue.
Ocmoperynsamus. Pasmuoxenne. Uanuctuposanwue. Jlusentepuitnas ame6a. Crpoenne. Cpena oburaHus.
[MpenoxpaHeHye OT 3apaXKEHUsL.

Kiacc Xryruxosnle. O6IIas XapakTepHCTHKa Kiacca. OBIVIEHA 3€I€HAad KaK OLHOKJICTOYHBIA
OpTraHH3M, COBMEINAIONMN NPU3HAKK XMBOTHBIX H PacTeHHH. BONBBOKC — KOIMOHHAILHBIA OPraHM3M.
DBOIOIMOHHOE 3HAUYEHHE IBITICHOBEHIX M BOJBBOKCOBBIX.

Knacc Madysopur. Ob6mas xapakrepuctika Kiacca. Muby3opus-tydenbka xak Gomee cloxHOe
OIHOKIETOUHOE xHBOTHOE. Cpena obutanus. Ctpoerne. Oco6EHHOCTH IIPOLECCOB KU3HEAEATEIBHOCTH.
Pasmuoxenune. Pa3apaxuMocCTs.

Knace Crnioposuku. O0mmas xapakTepuCTHKa Kiacca. ManspaiHEIH mIa3sMonnii Kak Bo3Oyaurens
manspun. Croco6 3apaxkeHus denopeka Masipueil. OOIee NOHATHE O CMEHE XO035€B B IUKIIEC PA3BUTHSL.
JIuxBHIAIMAS MAIAPHH KaK MaccoBoro 3abonesanus B PO.

Mopckue npocteitmmue. HekoTopble mpeicTaBUTENH. JHAYCHHE.

Tun Kumeunononoctrele. O0mas xapaxrepuctaka tTuna. Cucrematuka. Cpeaa oOMTaHuS.

Knacc Tuppoupseie. OG6mas xapakrepucTvka Kiacca. [IpecHoBogmas ruapa. Buemmee u
BHyTpeHHee cTpoeHme. Jlyuepass cummerpus. [Imramme rumpsl. [lpxamme. Peduexc. Perenepanus.
PasmHoxeHne Gecnonoe U mojioBoe. OAHOKIETOUHAS CTaANs B pa3BUTHH MHAPEL. MopcKye THAPOUTHEIE.
CmeHa da3 B H3HCHHOM IHKIIE.



Knace Crudouaasie mexy3sl. O6mas XxapakTepucTaKa kiacca. [IpeacTaBaTeny. OTuuTebHbIE
IPHA3HAKH OT MOPCKHX THAPOUIHBIX.

Kimace Kopamnossie momumbl. OOmmas XxapakTepHCTHKa Kiacca. [MpusHaKH YCHOXHEHHS B
opraHu3alyy. 3HaYeHHE KUITEIHOIIOIOCTHBIX.

Tun [Tnockne gepsr. O6mas xapakrepucTaka Tuna. CHCTeMaTHKA.

Knacc Pecuuunnie yeppu. O6mas XapakTepHCTHKa Kiacca. beiasd miaHapus Kak IPEACTAaBHTCID
cpobomHoXmBYymMX uepsell. Cpena obuTadus. BHeIIHee M BHYTPEHHEE CTPOCHHE. JIByCTOPOHHSAA
cummerpus. [Inranne. [lprxanue. Hepsuas cucremMa v OpraHbl 1yBCTB. Pasmuoxenne. Perenepariusi.

Knace Cocampimmky. OBmmas XapaKTepHCTHKa Kiacca. IledeHOWHBIH cocanbuuk. Bremmnee n
BHyTpeHHee cTpoeHue. [[pUcTocoGIeHns K napasuTusMy. Ipenoxpanennie OT 3apaKeHHs. CMeHa X035€B
B ITMKJIE Pa3BUTH.

Kmace Jlentounsie uepBH. OOmas xapakrepucTHKa Kinacca. llemHn (cBuHOM u OBIUMIA).
IMapasutrdeckuii 06pa3 xku3HH. OcoOGEHHOCTH BHEITHETO M BHYTPCHHETO CTPOCHHA. ITukiIsl pa3sBUTHS H
cMeHa X034¢eB. [IpeioXpaHcHHe OT 3apaKeHNs.

Tun Kpyrisie depsu. OGuias xapaKTEpHCTHKA THIA. ACKapHIa. Cpena obutanus. BHemHee u
BHYTpEHHee CTpOcHHe. Pa3sMHOXEHHE M Da3BUTHE acKapuibl. Mepel NpejOXpaHCHH OT 3apaKEHU.
OcTpHIa KaK IpeACTaBHTENE KPYTIIbIX uepBeil. [IpenoxpaHeHHe OT 3apaKCHHUL.

Tun Konsuarsle uepsn. O61mas xapakTepucTuka Tumna. CrcreMarHka.

Kiacc ManomeTHHKoBble depBH. O6mas xapakTepucTuka Knacca. JIOXKIEBOW YEpPEb. Cpexna
ob6uTanus. BHemrHee H BHyTpeHHee cTpoeHHE. CHCTEMBI OPTraHOB NMINCBAPCHHUA, KpOBOOOpaIeHH,
poiienenus. OcobeHHocTH crpoenmsi. HepBHast cucTeMa. Pa3sMHOXKCHHE. Perenepanus. 3Ha4eHHE
JOKIEBBIX 4epBeil B 109BOOOPa3OBAHUH.

Kiacc MHoromernHKkoBele uepu. Hepempa. OCHOBHBIE OTIMYHA OT JIOXKICBBIX yepBei.
BOMOUHOHHOE 3HAYCHIE MHOTOIETHHKOBEIX YEPBEii, MX POJb B MUTaHHH IPOMBICJIOBEIX poIO.

Tun Mosmocka. O61mas xapakTepucTrka THia. CucremaTuka.

Knacc Bproxonorme Mommockd. OOmas xapakTepHUCTHKa Kiacca. Bonpmoit mpymosuk. Cpena
oburanud. DBHemHee H BHyTpeHHee CTpoeHHe. IlepeIBrrKeHHE. OcobeHHOCTH  IIPOLIECCOB
KM3HENEATCIFHOCTH. Pa3sMHOXEHHE.

Knacc JIycTBopyarsie MOLTIOCKH. O0mas XapakTepHUCTHKa Kiacca. Bessybka (wm [lepnosura).
Cpena oburtanusd. BremHee M BHYTPEHHEE CTPOCHHC. Iepenpuxenne. PasmHoxenue. Mopckue
IBYCTBOp4aTHie. 3HaueHHe GPIOXOHOTHX H JBYCTBOPYATHIX MOJUTIOCKOB.

Tun Wrenncronorne. O61mas XapakrepucTHka Thia. CuCTeMaTHKa.

Knace PaxooGpasmpie. O6mmas xapakTepucTika Kinacca. Peunoit pak. Cpena oburanus. Bremmnee
CTPOCHHE: XHTHHOBEIA IIOKPOB, PacICHEHHE TeNa, KOHeYHOCTH. BHyTpeHHee CTPOCHUE. OcobennocTt
IIPOIIECCOB KM3HE/eATENbHOCTH. PasMHoxerme. [lpyrue pakooOpasHELE. MeaunaHCKoe 3HaueHHE.
3HaueHHe B MUTaHUHA PEIO. [IpOMEICIOBEIE paKooOpasHEIe.

Knace ITayxooGpasmple. OGmas xapakTepucTka knacca. Cpena oOutanus. Broemnee H
BHYTpEHHee CTpOeHue NayKa-KpecToBuKa. JIpiXaHue, MHTaHue, Pa3SMHOXKEHHE. ITayTina 1 ec yCTPOHCTBO.
Kemmu. Poits Kiemeii B IPHPOJIE B HX MEIMIMHCKOE 3HaUeHHe. Mepbl 3aIHThl YeNI0BEKa OT KIICIIEH.

Knace Hacexomsie. O0mas xapakTepucruka Kiacca. Cpena obutanus. BHellHee M BHYTPEHHEE
CTPOEHHE HACEKOMOTO Ha IIpuMepe Malickoro xyka, OcoOeHHOCTH JKU3HEACATEILHOCTH. Pa3muoMXeHME.

THIBl Pa3BHTHA HaceKOMBIX. MHOrooOpasHe HACEKOMBIX M MX 3HaueHHe. IMaBHEHINME OTpATIEI
HacexoMsIx. HacexoMsle ¢ HemonHsM npeppamennem. Otps [Ipsmokpritete. Ilpencrasurenu. Capanya
KaK OINACHBI BpeJUTENb CEIbCKoro xozsiicrna. Otpsa IlomyKecTKOKpBLIBIe (xnonsl). [IpencraBuTeny.
3pauenne. [IloOKpoBHMTENBCTBEHHas oOKpacka. HacekoMeie ¢ MONHBIM IPEBPAINCHUACM. Otpsan
Yemyekpsusle. IIpencrapurtenu. Kamyctnas Gemsuka. Tyrosbrid menxompsin. IemxkoBoncTso. Otpsan
YecTkokpsutEle. BpemHble W molesHble Kykd. IlpemocTeperaromast oxpacka. Otpan JIBYKpBLIBIE.
Ipencraputemu. KomMuartaas Myxa, oBoasl. Otpan Ilepemonyarokpeuibie. IIpencraBuTemy. MepnonocHas
muena, MypaBsH. OCOOEHHOCTH JKH3HM OOMICCTBEHHBIX HaceKOMBIX. VHcrTmHKT. Haesmmmku Kak
IIPE/CTABHTEN MAPA3HTHYECKHX MEPEIOHYATOKPBUIBIX. Bronormueckuii cnoco6 GopsObl ¢ BPEIHBIMH
HaceKoMbiMH. OXpaHa MONE3HBIX HaceKOMEIX. CXOACTBO M pasmHuus MEXAY WICHHCTOHOTHMH H
KOJILYATHIME YepBAMH. ApoMOp]O3bI WICHUCTOHOTHX.

Tun Xopnoesie. O6Las xapaxreprcTrka THia, CucreMarrka.



Knace Jlarnerauxu. JIaHneTHEK Kak ¢popMa, 6M3kas K IpeaKaM [M03BOHOYHBIX XHBOTHBIX. Cpesia
obuTanni. BHemHee u BHyTpeHHee cTpoeHHe. Pasmuoxenne. OOpas sxu3nu. CXOICTBO JAHIETHHKA €
0eCII03BOHOYHBIMH U IIO3BOHOYHBIMH XHMBOTHBIMH.

Knacc Pri6el. O6mas XapakTepHCTHKAa Kiacca. BHeluHee M BHYTPEHHEE CTpOEHHME PHIOBI Ha
IpHMepe PEYHOro OKyHS. PasmuoxeHHe u passuTHe. IlepBoHadanbHOE HOHATHE O OE3YCTOBHBIX H
YCTIOBHEBIX pediekcax.

CucreMaTHyecKuii 0630p pHIO.

[onxnacc XpsmeBhle peOB: oTpsinbl — Akynasl u Cxarel. XapakrepucTuka. Bremmee u
BHYTPEHHEE CTPOEHHE.

[Momknacc Kocrusie. HapoTpsxm Xpsmekoctaele (OcerpoBsre). IlpenctaBurenyu, OCOGEHHOCTH
CTpOeHHsi, IeHHOCTh W 3Hauenme. Hamorpsm KocrucThle peiOb: oTpsmer — CenbaeobpasHee,
KapnooGpasuete, Tpeckosble. OCmme cBencHHs 06 o0pase >XH3HH, MNPHCHOCOONECHHAX K PasHBIM
YCIIOBHSM CYIIECTBOBAHMS. Y CIIOBHS MKpoMeTaHus. I11o0BuTOCTS. Passurue poiO, MHIpalyHy. Oxpara 1
BOCIHPOM3BOJCTBO PEIGHEIX PeCypcoB. JlekopaTHBHEIE (aKBAPHYMHBIE) PHIOHL.

Kuacc 3emaoBOAHEIE. ObInas xapakTepHCcTHKA KiIacca. CHCTeMaTHKa.

BHemHee W BHYTpeHHee CTPOCHHE JIIyINKH (Ha mpuMepe moboro Bufa). OCOOCHHOCTH CPeIbl
o6uTanus. 3HaueHNe KOXKH B JILIXaHAH. Pa3MHOMXEHHE U Pa3BUTHE JITYIIEK (TOJIOBACTHKH, HX CXOACTBO C
peibamu). Ilutanme. 3uMoBKH. MHorooOpasue 3€MHOBOAHBIX H HMX 3HAYCHHE. [TpoucxoxaeHue
3eMHOBOJTHBIX.

Knacc ITpecMeikaromuecs. O61mas xapakTepacTika ki1acca. CucTeMaTnka.

BrellHee # BHYTpeHHee cTpoenue [IpbITKoi smmepuirl. IIprcnocoGnenns K JKU3HA B HA3eMHOM
cpene. Pasmuoxenue. Perenepaums. 3Men: yxu, ramoxu. Buemmuit Bua. OTIMYHA yXKa OT TajioKH.
SImOBWTHIE Kele3bl, SIOBUTHIE 3yOhl M s/ ramoky. JeiicTBre 3MenHoro Aja. Ilepsas momoIns mpy yKyce
snoBuToll 3Men. JIpyrHe COBpEeMEHHbIE mNpecMEIKaromuecs: Uepenmaxm, Kpokomwnbl. PasnooGpasme
JpeBHHUX mpecMEIKaromuxces. [IponcxoxaecHue NpecMBbIKAIOIHMXCS.

Kiacc ITtuner. O6mas XapakTepACTHKA Kilacca.

BremHee H BHYTpeHHee cTpoeHme romy6s. IIpucrocobneHHOCTE K mosery. OCOGeHHOCTH
TIPOILECCOB KH3HEAATENEHOCTH. PasMHOXerre U pasuTHe. [Iponcxoxaenne ntull. IlepBonTHIEL

Toaxnacc Hacrosmme mrunel. Hamotpsn Crpaycossie (BeckwieBble) nTHOBL PacmpocrpaHeHue.
Hexotopsie ocobenroctd crpoenus u xu3ud. Hagorpsn [Tunareunst. OcoGeHHOCTH CTPOCHUS M JKU3HH B
CYPOBHIX YCIOBHASX AHTapKTHKH.

Hagorpsn Jleraromue (Kwierpyasie) mruusl. Fx pasHooGpasme: otpsam I'yceoOpasHble, oTpsn
Tomy6n, orpan JlHeBHBle XWIIHHKH, OTpsiA Kypumeie, orpan BopoGouuble. OOpas ku3HH,
IpUCHOCOOIEHHOCT, K pasHBIM YCJIOBHAM cymmecTBOBaHMsA. [Iuranme, pa3sMHOXKEHHE, DasBUTHE.
Ce30HHBIE SIBICHUA B JKH3HM ITHI[ IepeseTsl, THes3moBanne. OxpaHa H NPHBICYCHHE ITHI (3UMHSS
MOJKOPMKA, M3TOTOBIIEHME H pasMeIleHWe HCKYCCTBEHHBIX THe3loBHM). Poib NTHI B HpHpOJE H HX
3HaUEeHHE B XKHM3HH YeJIOBEKA.

Kiace Mnexonuraromue. O6mas Xxapakrepuctika kiacca. CucteMaTtuka. OCOOEHHOCTH BHELIHETO
M BHYTPEHHErO CTPOEHHS MIICKOIMTAIONMMX Ha IpuMepe cobaku. PasMHOXeHHE H pasBHTHC.
TTponcxoxaeHHe MIEKOIUTAIOMIX. MEOroo6pasue MICKOMUTAIOMMX U HX 3HAUCHHUC.

TMomknace Sitnexnanymue. YTKOHOC U exuiHa. CXOACTBO AHIEKTanyIHX d MPECMBIKAIOIINXCS.

Iomkmacc Hactosmue 3Bepu. IlnaneHTapHBle MIEKONHTAIONME — HaHOOJEe IPOrpecCHBHAS
IpyIIa COBPeMEHHEIX T03BOHOYHBIX )XMBOTHBIX. VX pasHooGpasHe.

O630op mo orpsmaM. Otpansl: Hacexomosimesle, Pykokpsuiele, I'pe3yHbl, XumiHble (IICOBEBIE,
xomaubH), Jlactororue, Kuroo6pasusie, IlapHokonsrtHrie, Henmaprokonerrasie, IIpumatel Beicime
npumatsl. CemeiictBa Mapreimnkossie u YenoBexooOpasHele 00e3paHbl. IlpeacraBurenu OTpSOoB
MIIEKOOHTAOMKUX. OCOOEHHOCTH CTPOSHHS H IKH3HENSATENHHOCTH. 3HAYCHHE MICKOIMTAIONMX B
IPAPOJIE U XHU3HHU YEJIOBEKa.

OxpaHa MONE3HEIX M PEIKKX 3Bepeil. PacipocTpaHeHHe XUBOTHBIX Ha 3emite. [IpHUMHEL pasmuyus
(ayHBI B pa3HLEIX MECTax 3€MHOTO Mapa.

Pasputre XuBOTHOro Mupa Ha 3emie. OCHOBHBIE 3Tallbl Pa3sBUTHA JXMBOTHOIO MHpa: OT
OJJHOKJIETOYHBIX K MHOTOKJIETOYHEIM, OT HHU3MIMX K BHICIIMM II0 3paM U nepuoaaM. CooTHONIEHHE MEXITY
KJIaccaMH MO3BOHOYHBIX. OTpakKeHHe POJICTBEHHBIX CBA3€i B €CTECTBCHHOM CHCTEMATHKE JKHBOTHOIO
MHpa.



AHATOMUSA, PU3NONOrna U rMrMeEHA YENOBEKA

Anartomus, (U3HOJIOTHS W TUTAEHA YeJIOBEKa — B3aHMOCBA3aHHBIE HAyKH, U3YyYalOIHe CTPOCHHE,
GYHKIHHA OpraHu3Ma YejIOBeKa M YCJIOBHS COXpaHEHMH €ro 3J0pOoBbi. 3HAYECHHE 3HAHHH 110 aHATOMMH,
(H3HOJIOTHH ¥ THTHEHE YeJIOBEKA.

OO6muii 0630p opraHu3Ma 4yejIoBeKa.

Crpoenve u QYHKIUH YelioBedecKoro opranu3Ma. CpaBHEHHE CTPOCHH: OpraHHM3Ma YelloBeKa M
MJIEKOIMTAIOIMKX JXKHBOTHEIX. CTpOeHME M JeNieHHe KIeTOK 3yKapuoT. OCHOBHEBIE THOBI TKaHEH
(snHTENMANbHEIEe, COSTUHUTENBHBIE, MBIIICYHBIE, KOCTHBIE, HEPBHASA) M MX cBoMcTBA. IloHsATHE O HEPBHOM
H TyMOpaJbHOM peryiasuuu. IIpomecchl Bo30OY)XIEHHS M TOPMOXKEHHS B HEPBHBIX KieTKax. HepBHble
BonokHa. Perenrropel. Pednexc. Cxema pednexTopHOR IyTH.

OmnopHo-ABUTaTenbHAs CACTEMA.

@dyHkupu onopHo-ABUraTeNnBEHOM cucTeMbl. CTpoeHme ckenera 4enoBeKa. OCOOECHHOCTH €ro
CTPOEGHHA B CBS3H C HPSIMOXOXICHHEM M TPYAOBOH NEATEIBHOCTHIO. CTpOEHHME M COCTdB KOCTEH.
Opranudeckoe M HeOpraHHYecKOoe BeImecTBO KOocTH. Poct koctel B TommuHy. CoelMHEHHs KOCTEH:
HENpePLIBHEIE, TIOIYIIOABHKHEIE, CycTaBEl. IlepBas MoMOINb IIpH IIEPEIOMax, BEIBHXAX U PACTDKEHHAX.

Mpnmnel, ¥X cTpoeHHe W (PyHKIUH. MbIIIeyHas CHCTeMa d4enoBeka. JIBHXKEHHE B CyCTaBax.
PednextopHslii xapakrep fAestensHOoCTH Mbim,. Koopaunauus ABMXECHHH. BiMsaHEe puTMa B Harpysku
Ha paborocrocoOHOCTh MBI, YTomieHne. OcOOEHHOCTH ONMOPHO-ABHIATEIbHOM CHCTEMBI ACTEH H
HOAPOCTKOB. 3HadyeHne (HU3KYIBTYPH H CIOpPTA JUIS MIPAaBUILHOTO (opMEpOBaHUS CKEJIeTa H MBIIIIL.
ITpenynpesxaeHne HCKPUBIEHHS II03BOHOYHWKA M pasBUTUA IIockocTomus. I[IpaBuimbpHas IMocajka,
ocaHka 1 pabouas 1mo3a.

BryTpenHss cpeia opraHu3Ma: KpOBb, TKaHEBAs XKHUAKOCTD B tuMba.

OTHOCHTENBHOE IIOCTOSHCTBO BHYTPEHHEH cpeibl oprannsMa. TKaHeBas KHUIKOCTb, €€ 3HAYCHHUE.

KpoBs. @ynkuuu kpoBu. CocTaB KpoBH: IIa3Ma, (GOpPMEHHBIE 3JIEMEHTHL. POJIb 3pHTPOLMTOB B
nepenoce ra3os. CBepThIBaHME KpPOBH KaK 3allUTHAas peaknus opraHusma. OyHKIHH JEHKOIMTOB.
Marnoxkposue.

Yuenue .M. MeunukoBa 0 3aIIMTHBIX CBOMCTBaX KpoBH. Bo3Oyaurenu mHpeknun: Oakrepuu u
BUpycHlL. bopr6a ¢ snuaemusmu. VIMMyruTeT 1 ero BuApl. ['pynnsl xpoBu. llepenuBaHne KpoBH U €ro
3HAYCHHE.

Cucrema oprasoB KpoBooOpaleHHs.

@dynkiuu opraHoB KpoBooOpaineHus. bonpmoii m Manbli Kpyrm KpoBooOparieHHs. ApPTEpHH,
Kanwsipsl B BeHBL. Cepue, ero crpoenne u pabota. Kinanansl cepama. CBoHCTBAa CepAeYHON MBIIIITBL
ITynec, ero ompenmenenue. KpoBsiHOe naBneHWe W CKOPOCTH ABMXKEHHSI KPOBH B Pa3iIMYHBIX ydacTKax
KpoBeHOCHOro pycina. Ilepas moMoimp npu apTepHaibHOM H BEHO3HOM KpoBOTedeHHH. IloHsATHE O
HEPBHOM M T'yMOpaJbHON perynsaiuu paboThl cepiiia U KPOBEHOCHBIX COCyZOB. TpeHupoBKa cepama.
Bnusaue QU3KyIBTYpHI H CIIOPTa HA CEPIACYHO-COCYAUCTYIO cucTeMy. JImmbpooOpazoranue. Ormaume
M5! oT wasMel. J[Bmwkenne Mol B TuM(paTHIECKUX COCYAaX.

Cucrema OpraHoB JAbIXaHU.

Oynkuun opraHoB Jsixanus. JlpixarensHbple myTtd. l'omocoBoif ammapat. CTpoeHHE JIETKHX.
I'a3000MeH B JIETKUX W TKaHaX. MexaHW3M JbIXaTeNbHBIX ABMKeHWH. JKu3HeHHAs €MKOCTh JIETKHX.
IlepeHoc ra3oB KpoBbIO. 3HaUEHHE ABIXaTeNBHONW I'MMHAcTHKH. VICKycCTBeHHOe Ibixanue. HepBHas H
TyMOpalbHas pery/sinusl IbIXaHWs. 3allUTHBIE AbIXaTenbHblE peduekchl. [loHsTHEe 0 KIMHWYECKOH H
Ouonoruveckoit cMeptu. JJoBpaueOHEIE METOABI BOCCTAHOBIICHHS IBIXaHUSA M CEPACYHOMN NeSTeTLHOCTH
(mpIxaHWe W30 pTa B POT, HENMpsAMoi Maccax cepirna). [ MrueHa AbIXaHHA. 3HA4YEHWE NPABHILHOIO
nerxanus. Bopeba 3a wucTHIl BO3xyx B OBITY, IIKOJE M Ha Ipow3BoacTBe. Bpen xypenus. Ilepemaua
HHGEKIHOHHBIX Oone3neit (rpumm, Tybepkynes, audTepus) yepes BO3AYX M HX NpodHIakTHKA.

Cucrema opraHoB ITHINEBAPEHHSL.

QyHKIHK OpraHoB NuINeBapeHus. [IMIMeBble NMPOAYKTHI M MHTATCNIHHBEIE BEMIECTBA. 3HAYECHHE
mumy. Cofepxanne O6elKOB, >KHPOB M YIVICBOAOB B OCHOBHBIX TIPYNNax IMIIEBBIX IIPOAYKTOB.
[ImmeBapuTenshbsle GepMeHTh.. OOmuii 0030p OpraHOB IHINEBAPEHWS: OpPTaHBl IOJIOCTH pTa (3yOHI,
S3BIK, CIIIOHHBIE JKENE3BI), MAMEBO, JXKEMYAOK, KUIISUYHUK, IOMKEIIyJ0ogHas JKee3a, NedeHb. M3Menenne
IHIIM B Pa3IMYHBIX OTHENax nuieBaputensHoro Tpakra. JKesanue. Onsrrel M.I1ITaBmoBa mo m3yuenrio
JIeATENBHOCTH CIIOHHBIX JKene3. JlelictBue ¢epMeHTOB CIIIOHBI Ha YTI€BOAHL IoTanwe. Brimenenme
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KeIynodaHoro coka. Onerrel MLILIIapnoBa Ha cofakax ¢ M30JIMPOBAaHHBIM JKEMyHOUKOM, ¢ (HCTyIOH
Xenynka. MauMoe KopMieHHe. [lepeapuBanue MHINE B XKETYAKE M TOHKOM KALICYHAKE. DEPMEHTEL
BinsHEE cOCTaBa IMUIIK HA JEATENBHOCTH MHUINEBAPUTENBHBIX Xkene3. Posb MeYeHHM U MOMKENyI0YHON
Xelessl B IMINEBapeHHM. BcacelBaHWe NUTATENbHBIX BemECTB. OYHKIMH TOJCTOrO KHIICYHHKA.
ITpumeps1 Ge3yCHOBHBIX M YCIOBHBIX HHINEBEIX peduiekcoB. HepBHas M TymMOpaibHasd PETYIAIHA
IUIIeBapeHus. [ HrueHFYecKHe YCIOBHs HOpManbHOro mumesapenmsa. [lomsTue o mpodumaxtike
IHIIEBBIX HHOEKIui.

OOMeH BelecTB.

VcBoenne 6enKOB, JKHMpPOB, YIIEBOAOB B OpraHm3Me. BHYTPHKICTOUHEIH OOMEH BEIIECTB.
VCBOeHHe NHTATeNGHBEIX BEIECTB B KieTKax (accuMmwiinus). Poms pubocoM B cuHTese OelKoB.
Ipoueccsl pacnana (AACCHMIIANES). POk MHTOXOHAPHH. ACCHMHIANAS H JUCCHMMIIANMA KaKk JBE
CTOpOHBI €JMHOTO mpomecca o6MeHa BemecTB. CaMOOGHOBIEHME OpraHH3Ma B IIpouecce oOMeHa
BemecTB. Ponb dpepmenToB. Buramunsl. 3HadeHre BUTaMHHOB. 3a00NeBanus, CBI3aHHbIC C HEOCTATKOM
BUTAMHHOB B IHIIe. Poms medeHn B oOMeHe BemecTB. lIpeBpaineHume SHEPrHH B OpraHU3Me.
TemmepaTypa Tefa. 3Ha9eHHE MOAAEPKaHUS IOCTOSHHOM TeMmeparyps! Tena. I1oTpeGHOCTE opraHusma B
Genkax, skMpax, yrieBojax, Bome M comix. Hopmer nuranmmsa. KanopuiHOCTH NHINEBOrO palHOHA.
Oco0eHHOCTH IIUTaHUA B IEPUO pOCTa. JHAYEHHUE IIPABHIBHOTO IIMTAHMS JJI1 OpraHn3Ma.

CurcreMa OpraHoB BBIICIICHHS.

®DyHKIUM OpraHoB BHIAENeHMs. BruieneHue NpomykToB oOMeHa. OpraHbl MOYEBBIICTUTENBHOM
cucteMbl. Ctpoende W pabora modeK. 3Hau€HHE OPraHOB BBIICIHCHHUS B IOAJCPXKaHUM IMOCTOSHCTBA
BHYTpEHHEH Cpe/ipl Opranu3Ma.

Koxa

®ynxupn koxu. Ctpoenne koxu. [Ipor3BomHsle KOXKA. PoIb KOXKM B PETYJAIMH TEILIOOOMEHA.
IlepBas moMOIE MPH OGMOPaXHBAHKH, OJKOTE, TEILIOBOM U COJHEYHOM yiapaX. 3HaYeHHe 3aKalHBaHH
opramusma. EcTecTBeHHEIE (DaKTOpHI 3aKaNHBaHHA H IIPaBHIa MONB30BAHMS WUMU. ['MIHeHa KOXH H
OJIEXKIBL.

Hepphas cucreMma.

DyHKIME HEpBHOM cHcTeMEl. LleHTpanbHas HepeHas cucreMa. CTpoeHHEe M (QYHKUHMH CIMHHOTO
mosra. Cocras pedrexkropusx ayr. CTpoeHEHe ¥ GyHKIME OTAENOB TOJOBHOIO MO3ra: MPOAOIrOBaTHIMH,
MOCT, MO3KEYOK, CpeJHHH, IMPOMEKYTOUHBIH. Bricmmif OTHZen FOJXOBHOrO Mo3ra — Kopa GOmbIImX
noymapuii. [Tepudeprudeckas U BeretartHBHas (aBTOHOMHAS) HEPBHBIE CHCTeMbl. CHMIATHYCCKUH U
MapacHMIaTHYECKHH OT/eIHl BEreTaTUBHOH HEPBHOM CHCTEMEL

Ananusaropsl. Yuenne W.I1.I1apnoBa 06 ananm3aTopax. 3Ha4eHHE aHATM3ATOPOB UL BOCIIPHSATHS
OKpYKAIOIIEro Mupa. 3puTenbHbni anamm3aTop. CrpoeHne riasa. CBEeTOYyBCTBUTEIBHBIA aNapar riasa.
ITocTpoeHne H300paXEHHMA HA CeTyaTKe. BIM30pyKOCTh, NAIBHO30PKOCTE M HX Koppekuusa. I'mruena
3pEHHA.

CrnyxoBo#t anamzatop. CTpoeHue M THMTHeHa opraHa ciyxa. MexaHW3M BOCHPHATHS 3BYKOB.
OToauTOBBIH anmapar U NOITyKPY>KHEIC KaHATIBL

Ocszanne. OG0HAHUE H BKYC.

Pors U.M.CeueHoBa B passutuu yueHus o Bricmeit Hepproit J[learensHoctd. Yuenue
W.ILITaBmoBa 06 ychnoBHEIX peduekcax. YcioHele H OesycnoBHbE pediexcel. OOpasoBanue u
TOPMOXEHHE YCIOBHBIX peduiekcoB. PasnuueHuMe CXORHBIX pasapaxurenci. Pednexcel — ocHoba
noBeaeHns KuBoTHEIX. OcobeHnocTH Bricimeil Hepproit JlestenbHocTH venoseka. Henocpencreennnie u
peueBble YCIOBHEE pasapaxurend, Oynkuus peun. [lepsas v BTOpas CHTHaIBHBIE CHCTeMBL ['mruena
YMCTBEHHOTO TpyAa. Pexxum fus. PexxuM Tpyna u otapixa. ['urieHa cHa. Bimsane Tabaka U alkoroyis Ha
HEPBHYIO CHCTEMY.

JXenessl BHyTpeHHEH CeKpeLr.

QOyHKIMY XKele3 BHyTpeHHeil cexpenwu. ['opMOHEI ¥ UX 3HAYCHHE JUIA OpraHM3Ma, OTIHYHE OT
¢depmenToB. Ponp rymopanpHOM perynasmuu B opranm3Me. 3aboleBaHHS, CBA3aHHBIE ¢ HapylICHHEM
GYHKUMI XKelle3 BHYTPEHHEH CeKpeluH.

Pa3BuTHE YeNnOBEYESCKOTrO OpraHu3Ma.

IMonossie xene3bl. IloJIOBEIE KJIETKW, WX CTpocHHME W pa3Burtue. OrmnoxorBopeHue. Pons
XpOMOCOM B Iepeiade HacIeOCTBEHHBIX CBOMCTB. CXOICTBO paHHUX CTaIMH Da3BUTHSA 3apOABIIA
Ye;I0BeKa M I03BOHOYHBIX XMBOTHEIX. IIutanme 3apoxemmua. [locTaMOpHOHANBHOE pa3sBUTHE UelIOBEKa.
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OcOGEHHOCTH PasBUTHS IETCKOTO M IOHOLIECKOTO OPraHM3MOB. 3HaYeHHEe (H3HYECKOH KyTbTypsl U
CHOpPTA JIs HOPMATIGHOTO Pa3BUTHA M YKPEIUICHHS OpraHu3Ma.

Oprarmsm — exuHOe nenoe. KoopauHanus AesTebHOCTH BCEX CHCTEM OpPraHoB (ryMOpaJIbHBIE U
HEPBHEIE MEXaHU3MBI PEry/IAIHN B CAMOPETYJIALHH).

OBLAA BUONOIruA
BBenenue
O6mas 6uonorus — mpeaMer o0 OCHOBHBIX M OOIMMX JUIS BCEX OPraHM3MOB 32KOHOMEPHOCTIX
KHM3HeHHBIX ABJICHM. 3Hauenme oOmIell GHONOTMH Ui MEIJHIHHBL, CENBbCKOTrO XO3siCTBa, JIECHOH
IIPOMBIIUIEHHOCTH M APYTHX OTPAcyel HapOJHOTO XO35JACTRA.

IBOJIONHOHHOE YUCHHE

O6mas XxapaKTepHCTHKA GHONOruA B JONAPBHHOBCKUH Mepuoi. Pa3BUTHE 300II0THA M OOTaHUKH.
TOCIONCTBO B HayKe MeTau3HUeCKHX TPEACTABICHHI O HEM3MEHHOCTH MPHUPOABI M «H3HAYATbHOH
nenecoobpasHoct». Tpynst Kapna JIuHHesS IO CHCTEMarHKe pacTeHHMH H XMBOTHBIX, HX 3HAYCHHE.
Vuenme JK.B.Jlamapka o6 5BOMIONEMH JKHEOW TIpPHpOABI M ero 3HadeHde. llepsrie pycckue
HBOJIFOI[IOHHCTEL

VcTopideckue TpPENNOCHUIKA BOSHHKHOBEHHMS yueHWs UYapibsa HapeuHa. OOMmECTBEHHO-
SKOHOMHYECKHE IMPEANOCEUIKH. Ycmexu Guonormu B mepoif monmosmie XIX B. Vemexm Censckoro
X03SICTBA B BHIBEJCHHH IIOPOJ JOMAITHAX KABOTHEIX M COPTOB KyJBTYPHEIX pacTeHui. IlyremecTere
Ha Kopabie «burib». Tpyast U.JlapsuHa.

OCHOBHBIE IOJIOKEHHS HBONIONHOHHOrO ydeHust Y.JlapBuHa. 3HayeHWe YUCHMS JUI PasBHTHA
€CTECTBO3HAHHS. JIBIKYymIHe CHibl oBomronuu. HacnencTBeHHOCTh.  MI3MEHUMBOCTH, — BHJIBI
H3MeHYHBOCTH. EcTecTBeHHBI 0TGOp. Bemymas pomb ecrectBeHHOro 01Gopa B 3Bomouuu. bopsba 3a
cymectBoBane H ee¢ (opmbl. MckyccTBeHHBIH OTOOp M HaclHeACTBCHHAd H3MEHYMBOCTH — OCHOBA
BBIBE/ICHHS TIOPOJ JOMAIIHHX SKABOTHEIX M COPTOB KYJIBTYPHBIX pacTeHuil. Obmmee i pasmraHOe MEXTY
HCKYCCTBEHHBIM B €CTECTBEHHEIM 0TOOPOM.

TIprcIocOGHTENBHEL XapakTep dBOMOLHH. OTHOCHTENbHAS LeNeco00pasHOCTh. JlMBepreHTHBIH
xapakrep 3Bommoruu. Korseprenmus. IIporpecc u perpecc. BeMupanue BUIOB.

T[lorsATHE 00 YPOBHAX BOJIFOMMOHHBIX Ipe0oOpasoBaHmii.

MUKpO3BOIOHA.

[onyssimus KaKk SIeMEeHTapHas eMHALA 3BOMonuH. [ToHATHE 00 SKOMOTHYECKOR U TeHETHIECKOH
XapaKTEepHCTHKaX TMOMyNsnuil. OieMeHTapHEIE ¢akTophl sBomonud. EcrecTBeHHbIH otbop -
HaIpaBJIomuil (akrop sBomonuu. GOPMEI €CTECTBEHHOro oTGopa. TBOpUeckas polb eCTECTBEHHOTO
or6opa. BumooGpasopanme — pe3yisTar MukposBomonuu. Ilytu BHmooGpasosanui. Bun. Kpurepuu
Brja. CTpyKTypa BUAIA.

Maxkpo3sBommonus.

Bo3HUKHOBeHNE HaABHAOBLIX TakCOHOB. ®opMel (umiorenesa. IToHsaTHE O CKOPOCTH 3BOIIOLMH.
COOTHOLIEHHE MEXIy MEKPO- M MakposBoonrelt. OCHOBHBIE HAIIPABJICHHUS SBOIOLHMH. Bronorudeckui
nporpecc ¥ Ouoyormueckuit perpecc. IIyTu QoCTHXeHHS GMOJOTHYECKOTO Iporpecca. PesyibraTsl
SBOJIIOIAH: OpTaHHYecKas IeNeco00pasHOCTh, IPHCIOCOGIEHHOCTL OPraHu3MOB, MHOTO00pa3ne BUIOB.

CHcTeMa pacTeHHi M JKMBOTHBIX — OTOOpaKHHE O3BOMIONMH. IIPHHIMIEI COBpEMEHHOH
KIaccu(UKauyu OpraHu3MOB.

PazBuTHE OPraHHYecKOro Mupa

OCHOBHBIE [IOKa3aTelIbCTBA 3BOJIIOIUM OPraHW9YeCKOro MHpA: CPaBHUTCNBHO-aHATOMHYECKHE,
smOpronorudeckue, Guoreorpabuueckue ¥ naneoHToNorudeckue. CpaBHATENBHOES U3YUICHHE CTPOCHHSA
COBpEMEHHBIX XHBOTHBIX M PACTEHHIA C IENBI0 I0KA3aTeIbCTBA HX HCTOPHYECKOro passuTus. I'omosnorus
U aHaJorus. PyQMMEHTH U aTaBH3MbBI B CTPOCHHH COBPEMEHHEBIX OPraHM3MOB Kak JIOKa3aTeNbCTBO HX
spoionud. CXOICTBO 3apOABIIEBOTO Ppa3sBHTHA OPraHM3MOB KaK JOKa3aTelIbCTBO €IMHCTBZ HX
nporcxoxaenus. bruorenetmgeckuii 3akon Mromnepa-I'exxens.

I'naBHBle HANpPABIEHHS 3BONIONMH — IYTH Pa3BUTHA OPraHMYECKOro Mupa. JleneHwe HCTOPHH
3emiid Ha O9pHl M NEPHOABL. Pa3BHTHE OpraHMYecKOro MHpa B apXeHCKylo, IPOTEPO3OHCKYI0 H
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NaNe030HCKyIo 3pHL. BO3HHKHOBEHHE PAacTeHHH M XMBOTHBIX — JIMBEPreHINA B OPraHUeCckoM MUPe o
criocoGy muTanms. KocMmueckas poiib 3eleHbX pacTeruii. OXHOKIECTOTHBIC. MsuorokiaeTounble. Brxos
pacTeHmil Ha CyIIy B IaJIEO30MCKYIO 3pY. Icunoduter. Mxu. [IprurHBI paciBeTa HAIIOPOTHAKOBUAHBIX.
IMTosiBneHUE rOJ0CEMEHHBIX.

BEIXOJ KMBOTHBIX HA CYIIy. BO3HHKHOBEHHE NMO3BOHOYHBIX IYTEM IOBBIICHUA Opranusalni,
PasBUTHS NPUCLIOCOONEHHH IHMPOKOro 3HAYCHHMSA W PACIIHPCHHA CPCIBL oburanus. Kucremepbie Kak
npeaKd 3eMHOBOAHBIX. IlosBieHHe M paclBeT APECBHHX 3CMHOBOIHBIX. Creronedanbl — «COOPHBIE»
¢$opMEL

PasBuTHE OPraHHYECKOTO MHpAa B ME3030#CKyi0 3py. I'0CIO/ICTBO IrOJIOCEMEHHBIX. [osBnennEe H
pAcIIpOCTpaHeHHe IOKDPHITOCEMEHHBIX. PaciBeT — NpeCMBIKAIOIIUXCS. Bo3HHKHOBEHHE NTHI U
MUICKONHTAIOMEX. [lOSBIEHHe KOCTMCTBIX pbi6. IIpMYMHEI ~ BEIMHPaHHS TONOCEMCHHBIX K
IPECMEIKAIOIIHXCA B ME3030HCKYIO 3pY.

PasBuTHe OPraHMYECKOro Mupa B KalHO3OHCKyto opy. I'ocmoacTBO MOKPBITOCCMEHHBIX,
HACEKOMBIX, IITHI, M MICKOMHMTAIOUMX. BO3HHKHOBEHWE B IIPONECCE SBOIIOMMH MHOTOMHCICHHBIX
prCIoco6eHni K pasHOOOpasHbIM CpesaM O0HTaHHUS.

IIpoucxokaeHne 1eI0BEKA

YenoexooGpasHbie 06e3bAHEl 1 denoBek. U.JIapBuH O MPOMCXOXKICHUH HeNOBCKa OT KUBOTHBIX.
®.Jmrensc 0 pONM TPyAa B IPEBPAICHWH JPEBHHX 00e3biH B HENOBEKa. JIBIOKYIIHE CHIIBI
aHTPOIIOTeHe3a: CONMATBHBIE i Gronoruyeckue paxropsl. Bexymadt poib 3aKOHOB 001IeCTBECHHOH XKU3HH
B COMANLHOM IIpOrpecce UeoBedecTBa. Pomb GHONOrHYECKHMX M COLHATbHBIX (haKTOpOB B IBOJIOIHH
YeNnoBeKa.

WMckomaeMble OCTaHKH ueinoBexa. Haxonku B Tamsanuu. JlpeBHeHINHE JIOIH (nATEKaHTpOII,
CHHAHTpOI, TelimensOeprckuit 4enosex). JIpeBHHE JHOAH (meangepranpubl). VcKomaeMmble JIHOJIH
COBPEMEHHOTO THIIA (KPOMAHBOHI(BI).

Bezymas ponb 3aKOHOB OOIIECTBEHHOR XH3HH B COLMANLHOM IPOTPECCe HeIOBEHeCTRA. EmuacTBO
IIPOHCXOXIEHHS ~ YEOBEYECKHX pac. AHTHHAy4YHas, pCaklHOHHAd —CYIIHOCTD «COIHATEHOTO
JAapBHHA3MAa» U pacH3Ma.

OcHOBBI 3K0JIOTHH

DKONOTHS — HayKa O 3aKOHOMEPHOCTSAX B3aWMOOTHOLICHWH OPraHHM3MOB CO cpemoit. 3amauu
sxonorun. Cpesa u sxosoradeckue dpakTopst. [IprcrocoOtnIeHHOCTs Oprann3Ma (Bupa) K abHOTHYECKUM M
GuorTHueckuM (axTopaM cpenmpl. KoMmuekcHoe BoszeficTehe (akTOpoB Ha OPraHH3M. OCHOBHBIE
KIuMaTHueckue (aKTopsl (CBET, TEMIepaTypa, BIAKHOCTb) M HX BIMAHAC HA OpraHH3M.
OrpanvumBaiomue GaxTophl. J[eATeNLHOCTh YEIOBEKa KaK sxonornyeckuii Qakrop. IIpuacnocobaeHus
pacTeHHil M JKMBOTHBIX K CE30HHOMY PHTMY BHEIIHHX YCJIOBHEL. CezoHHocTh B npupoxpe. CoCTosHHE
AUMHEr0 MOKOS. XOJIOZOCTOMKOCTh. (AKTOPHl, YNPAaBIMIOLHE CE30HHEIM Da3BUTHEM. JSIBICHHS
¢oToneproau3Ma y pacTeHHH U XUBOTHBIX.

[Momynsauus. @aKTopHl, BR3HBAIOIINE U3MEHEHUS JUCICHHOCTH MOy IAHH.

Buz, ero 3KoJOruYeckas XapaKTepHCTHKA. PalMoHanpHOE HCIONB30BAHHE BANOB, COXPAHCHHE MX
pazrooOpasus.

Buoreonenos. IIpuMepsl — NpecHOBOZHEIA BojoeM, AyOpaa. Bsammocessb ooy B
6uoreonerose. Llemn muranms. IIpasuno sxomormdecko# nupamuasl. CaMoperyanus B OHOTEOLICHO3E.
Cumena GHoreoneno3os. Co3qaHue HCKYCCTBEHHBIX GHOTEOLEHO30B B PE3YIBTATe LENCHAPaBIeHHOH
XO3SHCTBEHHOM NEATENTPHOCTH 4eloBeka. ATpoueHo3bl. IloBbIIeHHE MPOJYKTUBHOCTH arpoleHO30B.
Oxpana OHOTeOIEHO30B.

OcHoBHI y4eHHs 0 6uocdepe.

Brocdepa u ee rpanunst. Hoocdepa. IInoTHOCTS *H3HK. broMacca MOBEPXHOCTH CYIIIH. buomacca
mouBsl. buoMacca MmupoBoro okeana. sKuBoe BEIIECTBO, €ro Tra3oBas, KOHLICHTPAllMOHHAd,
OKHCIHTEBHAS M BOCCTAHOBHTENbHas GyHKuEH. Kpyropopor BemecTB B Ouocdepe. buorennas
MHUTpanys aToMoB, Poib MukpoopranusmoB. Pone desnoseka B 6uocepe. OxpaHa NPUPOJIBL K IIAHOBOS
BOCIIPOM3BOJICTBO €€ OOraTcTB.
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10.

11.

12.

PexomMeHayemas JJuTepaTypa
O6mas G6uonorus. 10-11 wi. - Akagemudeckuil yqebuuk mia mkon.- ILM. boponus, JL.B. Bricoukas, I'.M.
Jlervimm # ap. U.1 u 2. Iox pea. B.K. ymckoro u I'M. Jlsivmurna. - M., «[Ipocsemmenue, 2008.
Buomorua. 10-11 k.- Axagemudeckuii yue6ruk ma wkoi.- LK. Benses, ILM. boporun, H.B. Boporiios u
ap. —M., «IIpocBemeHue», 2008.
Buonorusa. O6mas 6uonorus. 10-11 w1, - Vuebuuk mi  obmeobpasoaresbHex mxon. — A.A. KameHckwii,
E.A. KpukcyHos, B.B.ITaceunuk.- M., « Jlpoda», 2006.
OcHOBEI obmelt Guomormm. 9xi- YueGHHK s obmeoGpasosatensHeix mkon.-W.HIlonomapesa, O.A.
Kopuunosa, H.M. Yepuosa. ITox pen. H.H. ITonomapesoii. - M., «Benra-rpad», 2006.
Bronorus. 6 k1. YueGHuK mia obmeobpasosarensHerx mkon .- M.H.Ilonomapesa, 0O.A Kopumnoera, B.C.
Kyumenko. - M., «Benra-rpad», 2008.
Pacrenns. Bakrepwn. I'pu6er. Jlumaiamkd. 6 wi- YueGHMK nsi 00meoOpasoBaTe/bHBIX KO- H.H.
TTonomapesa, O.A. KopumioBa. - M., «Benta-rpad», 2007.
Buosnorns. YenoBek. 8 k1. -Yue6HHK ms obmeobpasosatensubix mkon.- JI.B. Komocos, P.JI. Maw, H.H.
Benses.- M., «Ipoda», 2008.
Buonorus. Yenopek.8 . - Yuebruk ;s obmeobpasosarensubix mkon. A.C. baryes, A.Jl. Kysbmuna, AJL
Hosapauesa. - M., «JIpoda», 2007.
Buonorus 8 ki1.- Yue6uuk ms 06meobpasosatesabix wkoL- AT Jiparomunos, P.JI. Maut. - M., «BenTa-
rpad»,2008.
Buonornsa. MHorooGpasue KHBOTHBIX OpraHH3MOB, Y4eOHHK Wisi 0O6meoGpasoBaTeNbHBIX UIKOIL.- B.Bb.
3axapos, H.Y. CoruH. - M., «JIpoda», 2007.
Buosorus. JKusorHsie.7 KiI. - YueOHuk mns obmeobpasoBatensHeIX WKoML- B.M. KoHCTaHTHHOB, B.I.
Babenko, B.C. Ky3zsmeHko. - M., «Berrta-rpad», 2004.
Buromorus. YKusoTHbie, - YueOHUK st o6meobpasoparensHbx mkol. — B.B. Jlatiomms, B.A. IlankuH.- M.,
«Apoda»,2006.
13. O6mas 6uonorus. 10 Ki..- YueGHuk a1 obmeobpasosarenbbix mkon. B.B. 3axapos, C.I. Conun. ITox
pen. B.B. 3axaposa. - M., «JIpoda», 2005.
14. O6mas 6uonorus. 9 Ki1. -YueGHHK 114 obmeobpaszoearenbubix mkon. C.I'. Mamontos, B.b. 3axapos, H.H.
Connn.- M., «Ipoda», 2000.
15. O6mas 6uonorus. 10-11 k. — VuebHuk mia obmeobpazosarensHsix mkon.- JI.K. bensies, ILM. Bopoaun
u ap.-M., «IIpoceemenue», 2006.
16. Anatomus u (QH3HOJIOTHA HeNoBeKa.- Y4eGHUK Ml yriyGieHHoro u3ydenus 6nonorud. — M.P. Canvh. -
M., «ITpocserenuen», 2001.
17. Buonorus. 9 1. — YueGuuk i obmeobpasopatenshbix wkot. A.M. Iysmep, O.JL. INerpummuna. ITox pen.
B.H. 3aropckoit u 3.B.JlioGumoBoii.- M., «IIpoceemenney, 2002.
18. Buonorus st noctynaromux B Byset. [Toa pex. H.B. YeGsimesa u C.B. Kysnenosoii.- u.l u2. M., «Hopas
BoiHa», 2001.
19. Buonorus. JXusotHbie. 7-8 k1. YueGHuk yis obuweobpasoBarenbublx mkon. - AM. Hukuwos, U.X.
Illapora - M., «IIpocsemmenue», 2000.
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