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Kuerka - snemeHnTapHas KHBas CHCTEMa, JIEKaIas B OCHOBE CTPOSHHs M PA3BUTHS OPraHU3MOB.
HcTopus OTKpeITHS KiIeTKH. OCHOBHEIE [TOJIOMKEHUS KIIETOYHOM TEOPHH.

CoBpeMeHHBIE METOABl HCCIEHOBaHHS KIETKH. (OCHOBHBEIE CTPYKTYpHBIE KOMIOHEHTE
JYKapHOTHYECKOU KJIETKH: HapyXHas KIeTo4Has MeMOpaHa, nuTomiasMa, siapo. Ctpoenue u QyHKum.
CxomcTBO M pasimuyuMe MEXIY PACTUTENBHBIMH H JKABOTHBEIMEH KJIETKaMH. [IpOKapHOTHYECKAs U
SyKapuoTH4ecKas KIeTKH. CXOICTBa H OTIIHYHSL.

Xumuueckas opraHmzanus Kiuetku. CoIepikaHHe XMUMHYECKUX DIEMEHTOB B KIeTKe. Boja u
IpyTHe HEOPraHUYECKUE BEIECTBA H UX POJIb B KU3HEAESTEIbHOCTH KIIETKH.

Opranunueckue BemecTsa.

Yrnesonel. MoHo- u nomucaxapuabl. DyHKUMH YIIEBOIOB B KIETKE. JIMMHOBI (KAPH H
TUnouasl). OYHKINHU )KAPOB U JIUIIOU/IOB B KJIETKE.

benku xax Ouomonmmepsl. DyHKIHH OEIKOB B KIETKE. AMHUHOKHCIOTHI, WX CTPYKTypa H
cBofictBa. IlepBuunas, BTOpHM4YHAsd, TpeTHYHAd M UYETBEPTHYHAS CTPYKTYpPHl OEIKOBOM MOJIEKYIIBL.
DepMeHTBI, X POJIb B IIPOIECCax JKH3HEAESITEILHOCTH.

Hyxnennossie xkucnotel. JJHK u PHK kax 6uonomamepsr. @yukuwn. HykimeoTuasl, ux cTpoeHne
U COe/IMHEHME ITPH 00pa3oBaHKH MOMMHYKICOTHAHOM 1eny. [IpHHImT KOMITIEMEHTAPHOCTH. PermKans
JHK. Koz JHK. PHK. Ctpyxkrypa u Bunsl PHK. AT®. Conepxanne ATO B xinetke. Makposprageckue
cesa3u B AT®. 3nauenne AT® B sxusnenestensuocts kietku. HAJ, HAJI®, @A u ux poib B KIETKE.

OO6MeH BeIeCTB M 3HEPrHH B KiIeTKe. [lmacTmueckuit M sHepreTHyecKuit OOMEH — OCHOBa
KU3HEACATETBHOCTH KIETKH. DHepreTudeckuil obmen. Ctamuu 3HEpreTryeckoro ooMeHa B KieTKe. Bums
Oposkerus. ['muxonus. DHepreTryeckas 3G(EKTHBHOCTL MponeccoB OpoxeHus. MutoxoHapun. Casasb
CTPYKTYphI B Qynknun. Knerounoe npixanue. OcHoBHbIE ocobennocTH mukia Kpebea. OxkucauTensHoe
thochopunuposanue.

[Tnactaueckniit obMeH. ABTOTpodHEIE U reTepoTpodHble KieTkn. OcobeHHOCTH 0OMEHa BEIECTR
¥ SHEPIrHH B PACTUTENIBHOH KieTke. PoTocuHTe3. Buonornyeckuit cMpIcl (HoTOCHHTE3a. XIJTOPOIIIACTEL.
Caase cTpykTypsl B yHKnuH. CBeToBas 1 TeMHOBast (a3sl GoTtocunTesa. Pois (hepMEHTOB.

[lytn moBBIIIEHHMS MPOAYKTHBHOCTH IIPOILECCOB (OTOCHHTE3a Y CEIBCKOXO3SHCTBEHHEIX
pacTeHHH. XeMOCHHTe3 Ha IpHMepe OaKTepHit.

brocunTes Genxa. Posb HyKIEHHOBBIX KHCIOT B 3TOM Ipouecce. [eH U ero poib B OHOCHHTE3E
oenxa. Kox JTHK. Peakuuu MaTprunOro cuuTesa. Poib GepMEHTOB B OCYIIECTBICHHH 6HOCHHTEe3a Genka.
3nageHue AT® B aToM mporiecce.

B3auMoCBs3b POIIECCOB SHEPTETHYECKOTO U MIACTHYECKOro OOMEHOB B KJIETKE. ABTOPEIyYIISIUs
XUMHYECKHX NTPOLIECCOB B KIECTKE.

Hexnerounsle popMe! xu3HU. Bupycel. VX ynpTpaMHKpOCKOMAYECKAsS OPraHU3AMS, 3HAYCHUE 1
pouib B ipupoie. BupycHele 001e3HM YenloBeka, JKUBOTHBIX U pacTeHuit. [IpuMepsl.

PasMHOXEHNE ¥ HHIAUBUYAIBHOE Pa3BUTHE OPraHH3MOB.

I[eneHHe KIIETOK — OHOJOrH4YecKuH mponecc, J'Ie'}KaIILHﬁ B OCHOBE€ pPa3MHOMXCHHA H
HHIMBH/YalbHOrO pa3BUTHS OpraHu3smMoB. OOIIHOCTL Ipoliecca MHUTOTHYECKOrO [EEeHHS KIETKH Y
sykapHoT. Murtotuueckuit muki. Y asoenune JIHK nepen mutozom. Buonoruueckuit cMpica MuTo3a. Passl
MHTO3a. BHI0BOE NOCTOSHCTBO uMCNa XPOMOCOM. MHIUBHIYanbHOCTH XpoMOcOM. X crpoenwue.
[anmowaueit w oumionpuent HaGopsl XpoMocoM. COCTOSHHE XPOMOCOM B HENEIAIIEMCS  SpeE.
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HerpepsIBHOCTE U IIpeeMCTBEHHOCTH Xpomocom. IlocTosHeTBo komuuectra JIHK B sape. AMHTO3 Kak
dopma geneHMs WHTEp(A3HOTO sAApa, HE CONPOBOXKIAMOIAACS pPABHOMEPHBIM paclpeleleHueM
HaCJIeICTBEHHOTO MaTepHaa.

DopMbl Pa3sMHOXEHHSA OpraHH3MOB. becnonoe ¥ IOJIOBOE pasMHOXKeHHE. [IOJIOBBIE KIIETKH:
SHIEKIETKH W CIIEpMaTO30H 15! (MOpdomorus).

Meiios. buonoruueckuii cMmpicn Meito3a. OCOOEHHOCTH Pa3BHTHS SHIEKIETOK U CIIEPMATO30HIOB
(rameTorenes). OIIOZOTBOPEHHE — IPOLIECC BOCCTAHOBIEHHS JUILIOUIHOrO Habopa XpOMOCOM.

VHauBHyaqbHOE pa3sBHTHE OpPraHHM3MOB. Pa3BHTHE OIUIOJOTBOPEHHOro sitna (Ha mpuMepe
nanueTHuka). Jpobnenue. Cragns Onactynsl [acrpymsuus. Cramus racTpyibl. 3apoABIIeBbIe THCTKHA.
I"omo0THS 3apOBIIEBBIX IHCTKOB KaK CBUAETENBCTBO SIHHCTBA IPOUCXOKICHNS KUBOTHEIX. 3aKiamKa
cucteM opranos. [loctambpronansHoe passutre. [Ipsmoe u Henpsmoe pazpurtue. [IpuMepsl.

Bo3HHKHOBEHME KU3HHU Ha 3eMIIe.

Kusap — KauecTBeHHO HOBas (opMa [BMKEHHS Marepuu. JloHayudHble IIPEICTaBICHHS O
IPOHCXOXIECHHH JKHM3HH. YUYeHHe O camo3apoxkaeHuu. Paborel Pemu, Tepexosckoro, Ilactepa,
JOKa3aBIIMe HEBO3MOXXHOCTH CaMO3apOKICHUS KHU3HH. TeopHH 3aHOoca KH3HH Ha 3eMIII0 C JIPYrux
KocMudeckux Teln. CoBpeMeHHBIe TEOPHH BO3ZHHKHOBEHHS XKH3HH Ha 3eMJie M3 Tesl HEXKHUBOH IPHUPOIBI
(A.M.Onapun u np.).

OCHOBbI TEHETUKWA

I'eHeTHKa — HayKa 0 3aKOHOMEPHOCTSX HACIIEACTBEHHOCTH U H3MEHUYHBOCTH. 3HAUCHHE TEHETHKH.

OcHOBHBIE 3aKOHOMEPHOCTH Mepe/iadyd HaCleICTBEHHBIX PH3HAKoB. [ MOpuIoIOorHyeckuit METo
H3y4eHUs HAaClIe[ICTBEHHOCTH. 3aKOHOMEPHOCTH HacjemoBaHHA, ycraHoBleHHble [ .MeHnnenem.
Mororubpunsoe ckpeummBanue. [leperiit 3axon [.Mengens. EagunooOpasme NepBOro IOKOJIECHUS.
JlOMHHaHTHBIE ¥ PELIECCHBHEIC NpPH3HAKH. ['OMO3MIroTa W reTepo3durora. AJUIENbHBIE W HEalIEIbHBIE
reHpl. @eHoTun u reHotun. Bropoit 3akon I .Memnpens. Pacmieniienue BO BTOPOM IOKOJEHHH.
[IpoMe)xyTOUHBI THII HaclleIOBaHMSA. AHAIU3UpPYIOIIee CKpelUBaHHE. [ UIoTe3a «YMCTOTHI TaMeT».
Metio3 KaK MaTepHaIbHAS OCHOBA THIIOTE3EI «IMCTOTHI raMeT». Tperuit 3akoH I'.Mennens. Jurudpunxoe
¥ NONMMTHOPHIHOE CKpelmuBaHue. HezaBucuMoe KOMOMHHPOBAHHE HACIICICTBEHHBIX IPU3HAKOR IIPH JH-
¥ IOMUTHOpUAHOM cKperuBanuu. CTaTHCTHYECKHM XapakTep siBIeHHH pacieruieHus. L{utonornyeckue
OCHOBEI 3aK0HOB . Mennens. [{uronnazmaTiyeckas HaciaeCTBEHHOCTh. [IpiMepsL.

XpomocomHas Teopusi HacieacTBeHHocTH T.Moprana. SIBjeHHe CUEIUIGHHOTO HacleIOBaHHI.
Ilonnoe cuennenme. Hemonnoe cuemenue. Ilepexpect xpomocom B Melo3e — Mpolecc HapylUeHH
cuemeHus. ['eHoTHIMYecKoe omnpenelieHue rona. [1oJoBele XPOMOCOMEI U ayTocoMEl CIEIUIEHHOE C
[IOJIOM HacJIeIOBaHHE.

IemoTun kak HEI0CTHAasA HUCTOPHYECKH CIOMKHUBIIAACA cCUCTEMA. B3aHMOI[€ﬁCTBH€ AJIJICJIBHBIX
resoB. Hacnemoranue rpynn kpoBu. BzanMoneiicTBHE HealIEIBHEIX T€HOB.

3aKOHOMEPHOCTH H3MEHYMBOCTH. PONIE T€HOTHIIA W YCIIOBHE BHEIIHEH cpenbl B GOPMHPOBAHHUH
tbenotuna. M3menuuBocts U ee ¢opMbl. M3MeHUHMBOCTHL IIPU3HAKOB, HE CBA3aHHAS C HM3MEHEHHAMH
renotuna. Hopma peaxnuu. Cratucrudyeckue 3aKOHOMEPHOCTH MOIU(GUKANMOHHON W3MEHUYHMBOCTH.
BapuaunosHsIi psan ¥ BapHAIIMOHHAS KPHBAs, METOIbI ONpeAe/IeH)s CpeaHel BeTMYHHE] BapHalliOHHOTO
pana.

'enoTunuyeckas U3MEHYUBOCTL: MyTaluu ¥ KoMOuHauH. ['eHHBIC, TEHOMHBIE U XPOMOCOMHBIE
MyTalu4. 3aK0H FOMOJIOTHYECKHX PsJIOB B HaclencTBeHHOM u3MenunBocTy H.M.BaBunosa. MyTtareHHsIe
(baxkTopel. DKCIEpPUMEHTAIBHOE MONyUeHHe MyTaluii. MyTaluu Kak MaTepuan Il UCKYCCTBEHHOIO H
€cTecTBEHHOTO 0TOOpa. 3arpsA3HeHHE MPUPOTHON CPeABl MyTareHaMK M €ro MOCIEICTBHS.

I'enetuka yenosexa. MeToIbl H3y4eHHs HACIIEACTBEHHOCTH YEeIOBEKA.

I'eHeTHKa 1 TeopHs SBOTIONMHM. ['eHeTHKa mOmynsauui. Pe3epr HaceICTBEHHONW M3MEHUYHBOCTH B
IPUPOIHEIX MOMYJANUsIX. POpMEI €CTECTBEHHOI0 0TO0pa, MX CBA3b U COOTHOIIEHHUE C YCIOBHUAMH CPE/IbL.

BOTAHUKA
Boranuka — Hayka O pacTEHHsAX. PacTeHHME — LENOCTHBIA OpraHu3M. PacTUTENbHBIH MHp Kak
COCTaBHAS YacTh IIPHPOJIEL, ET0 PAa3HOOOpa3He U paclpoCTPaHEHHE Ha 3eMIIe.
Ob11ee 3HaKOMCTBO C [[BETKOBLIMY PACTEHUSIMH.



Knerounoe crpoenne pactenmsa. CTpoeHWe pACTHTETBHOM KIeTKH (IIOBTOPEHHE H3 Kypca
LHUTOJIOrHH). TKaHU OPraHOB PAacTEHMs B CBS3U C BBIIOTHIEMBIME QYHKIMAMH B UENOCTHOM OpPTraHHU3ME.
B3auMOCBA3s OpraHoB. BereraTwBHBIE OpraHbl LBETKOBOIO pacTeHMA: KOPEHb, CTeOesb, JIHUCT.
[eHepaTHBHBIE OpraHel: ILBETOK (comBerHsi), IwIox, cems. OCHOBHBIE OJKH3HEHHBIE QYHKIMHU
PaCTHUTENLHOrO OPraHu3Ma: MHUTAHKE, JBIXaHHe, POCT W pa3BUTHE, pa3MHOKeHHE. J[BH)KeHHe PacTeHUS.
CriocoOBI paclpOCTPAHEH s [UIO0B H CEMSH B MPHpPOAE. 3HAUYCHUE CBOEBPEMEHHON yOOPKH IUIOLOB M
CeMsH KYJIbTYPHEIX PacTCHHWH. YCIOBHS KH3HH pacTeHHs (BOAA, BO3MYX, CBET, TEIUIO, MUHEPAIbHBIE
conu). BrusiHMe pa3zIMYHBIX YCIOBHI Ha pocT U pa3BuTHe pacTeHud. Ce30HHBIC SBICHHMS B JKH3HH
HOKPBITOCEMEHHBIX pacTeHuil. Pactenust BecHOH. OxpaHa pacTeHMH H YBEIHYSHHE pPaCTUTEIIBHBIX
forarcTB. 3HaUeHHE PACTEHHH W PACTUTEIBHOIO IIOKPOBA B IIPUPOIE, JKU3HH YETIOBEKa W B HAPOJHOM
xo3giicTBe. PasHooOpasue pacTuTenbHOro Mupa. JKusHeHHBIE (GOPMBI IIBETKOBEIX PACTEHMIE: IEPEBO,
HOJYKYCTAPHUK, KYCTADHUK, TPABSHHUCTHIE PACTEHHs — OJHONETHHE M MHOrOJeTHHe. PacTeHue H
oxpykaromas cpena. OxpaHa pacTeHHH.

KopeHs.

®OyHKIMHE KOpHS. PasBuTre KOpPHS M3 3apObIIEBOro KOpelka ceMeHH. Buabl KopHe# (riaBHBIH,
HOKOBOI, IpHAaTOYHEIE). THIIEI KOPHEBBIX CHCTeM (CTEpIKHEBas, BETBUCTAs, MOYKOBaTast). 30HBI KOPHS.
Pocr xopusa. Kopresoit gexmmk. CTpoeHre KOpHEBOTO BoJocKa. BHelHee U BHyTpeHHEE CTPOSHHE KOPHA
OIHOZOJBHEIX M IBYAOJBHBIX. BUIOM3MEHEHHS KOPHEH, HX CTPOCHHE, OHOIOTHYECKOe | XO3SHCTBEHHOES
3Hauenue. TKaHW KOpHs. [louyBa kak cpema IUIA JKu3HM pacreHmid. Ilornomenne KOpHSAMH BOIBL H
MHHEPATBHBIX colelf. Bommble KyapTypsl. MuHEpanbHLIE CONH, HEOOXOIMMBIC PACTEHHIO. 3HAuYCHHE
06pabOTKH TIOYBEI, BHECEHHA YI00pEHHMit, ONKMBA, PBIXJICHHA I KU3HH KyJIbTYPHBIX PACTCHUI.

Crebens.

®yukiuu crebns. [lober u ero wactu. [Touka. [loukn BereTaTuBHBIE, BETOYHBIE, CMEIIAHHEIC.
Hx cTpoenme u paciosoxkenue Ha crebie. Passutue mobera u3 mouky. Poct crebiis B AnuHy. Bernenue
nobera. PasHooOpasue moGeros: npsMOCTOSUHME, IOJI3Y4YHE, BBIOIMECH, CTENIOMIHECH, HEIIIAIOMHECH.
Tkauu cTeOIs. AHATOMHYECKOE CTPOSHME TPaBSHHMCTHIX H ApeBecHbIX cTebneli aBymonbHbX. Crebenb
OIHOMONBHEIX. PocT cTebns B Tommuay. O6pazoBaHHe TIOAHYHBIX Kojel. Ce30HHBIC pasIuyus B
npeBecuHe. BospacT mepesseB. IlepenBrrkeHHE MUHEPATBHBIX M OPraHMYECKMX BELUIECTB IO CTEOIIO.
BunousMeHeHHBIE TTOOErH: KOPHEBHINE, CTOMOHBL, KIyOeHb, TYKOBHIA, HX CTPOEHHE, OHOIOTHYECKOE U
XO03sICTBEHHOE 3HAYCHHE.

Jucr.

Ddyakuuy Jmcta. BHemHee cTpoeHME JHCTa (JIMCTOBAass MIACTHHKA, YEPEINOK, OCHOBAHMA,
NPUWIHCTHUKH). JKHMIKOBAaHHME JHCThEB. [IPOCTBIC M CIIOXHBIE JIUCTBS. JIHCTOPACIOI0XKCHHE. Tkanu
mucta. OcoOGEHHOCTH BHYTPEHHErO CTPOEHHS JHCTa B CBA3H C ero QyHxumamu. Koxuna u yCTbULA,
MSIKOTH JIHCTa (cTonGuaTas m rybdaras TKauu). XyoporuacTsl. CTpoeHHe XHIIOK JIHCTa (IIPOBOMAIIHE
nyuks). JIUCTES CBETOBBIE ¥ TeHEBbIE. JIBrKeHHE TMCTREB. JIMCTOBas MO3aHKa.

O6pa3oBaHre OPraHAYECKHX BEIIECTB B JIHCThAX HA CBETY ((POTOCHHTE3 — HOBTOPEHHE TEMBI M3
pasmena "Ilutomorus"). IlormomeHwe AHMCTBAMH YTJIEKHCIONO Tra3a M BBIACICHHE KHCIOPOIA.
Hakommenue sHEpruy B pacTeHHUH.

Jlpixanue nHCThEB. VcrmapeHHWe BOIBI JIMCThAMM. PacTeHHs BJI@KHBIX M 3aCyIUIHMBBIX MECT
obuTaHus. BHIOH3MEHEHHS TUCThEB. [Ipoao/IKUTENBHOCTD KU3HHU JTHCTREB. JlucTonan. 3Ha4yeHue IucTa
UL pacTeHui. Posib 3eNIeHbIX pacTeHUH B IPHPOJIE M JKU3HK YEIOBEKa H HX OXpaHa.

BererarusHoe pa3sMHOKCHHE IIBETKOBBIX PACTEHHH.

PasMHOKEHHE pacTeHuH MOCPeICTBOM IT00EroB, KOPHEH U IHCTHEB B IIPHPOAE ¥ PACTCHHEBOICTBE
(BuIOM3MEHEHHBIMH TToOeramMu, CTeOIEBBIMM M KOPHEBBIMH YEPEHKaMM, OTBOJKaMH, JCJICHHEM KycTa,
IIPUBHUBKO#T). Bronoruyeckoe 1 X035HCTBEHHOE 3HAYSHHE BEreTaTHBHOTO Pa3MHOKCHHA.

[IBeToK, IO, CEMS.

LlBeTOK — opran ceMeHHOTo pasMHOxeHHs. DyHkima nBerka. CTpoeHue IBETKA: LBETOHOXKA,
[[BETOJIOKE, OKOJIOIBETHHK (Yallleyka i BEHYHK), TBIYMHKH, NeCTUK (MH necTHky). CTPOCHHE TIYUHKH H
mecTuKa. J[BOHHOE OILIONOTBOPEHHE Y IBETKOBLIX PACTEHHH M ero MeXaHusM. [[BeTKH ONHOIONBIE H
oboemnonsle. OOHONOMHBIE M IBYAOMHBIE pacTeHus. COLBETHA H HX OHOJIOrHYECKOE 3HAYCHHE.
[NepekpecTHOE ONBLIEHHE HACEKOMBIMH H BETPOM.

Camoomsuienre. VIcKyccTBeHHOe —ombuieHwe. lIpopacramue TBUTHIBL — ONIIOZOTBOPEHHE.
Ob6pazoBaHue ceMeHH | III0AA.



Cems. Oynxnuu cemsn. Ctpoenne ceMsH (Ha IIpEMepe IBYA0ILHOTO B OJHOI0IBHOTO PACTEHUI).
CoctaB ceMsH. YCIOBHS NPOpACTAHUS CEMSH.

Bexoxects cemsH. Jlpixanue ceMsH. [IuTaHme W pocT IpopocTka. Bpems moceBa u riayOHHa
3aJIeJIKU CEMSIH.

[Inox. ®ysxumnu nmona. Paznoobpaszue mionos.

KonuyecTBo ceMsH M IUIONOB Y pa3IM4YHBIX pacTeHWil. 3Ha4deHHE LIBETKOB, IIOJOB M CEMSAH B
IIPUPOZE U KU3HH YEIOBEKA.

Knaccudukarmsa pacTeHuUi.

DileMeHTapHbIE MOHATHA O CHCTEMATHYECKMX (TAaKCOHOMHYECKHX) KaTeropusx (BHI, pOZ,
CEMEICTBO, KJIacC, OTAEN). 3HAUCHUE MEXIYHAPOAHBIX HA3BAaHUH PACTEHHH.

OCHOBHBIE I'PYIIITEl PACTEHHIH.

MeuorooGpasue pactutensHoro mupa. Cucremarudeckuii 063op: bakrepuu, Bomopocnu, I'puder,
JInmaitauku, Moxosuansle, [lamopoTaukoBuaase, ['onocemennsie (XBoiHbIe), [IoKpEITOCEMEHHEIE.

Otnen bakrepuu.

Obmas xapaktepuctuka. CTpoeHHE MIPOKAPHOTHYECKOH KIeTKHM (IIOBTODEHHE M3 Kypca
mutonorun). CTpoeHue HW IKU3HEAESTENBHOCTh Oakrepwit. Knaccuduxanus OakTepuit mo ¢opme.
[Tpumeprr. PasmMuoxenue Oaktepuit. PacnmpocTpanenue OakTepuil B BO3AyXe, [IOYBE, BOIAE H B JKHBBIX
OpranmsMax. bakTepunm OpoKeHHA W THHIOCTHBIE Oakrepuu. CuMOHO3 KIyOeHBKOBBIX Oakrepuil u
6000BEIX pacTeHuit. BonesnerBopHble OakTepunr u Ooppba ¢ HumH. Pomb GakTepui B NpUpoje,
MEMIIMHE, CEIbCKOM X03SHCTBE M IPOMBIIIIEHHOCTH.

Otnenst 3enensie u Bypsle Bogopociu.

Obmas xapaktepuctika. Cucremarnka. OIHOKIETOYHBIE BOJOPOCIHM  (XJIaMHIOMOHANA,
XJopeiia, IIEBPOKOKK). CrpoeHue W OCOOGHHOCTH JKM3HEIEATENBHOCTH. HHTYaTele BOIOPOCIHH.
Crpoenre H 0COOCHHOCTH JKM3HEAEATEHLHOCTH. Decroloe U II0N0BOE PasMHOMKEHHME BOJOPOCICH.
PacripocTpadedue BOJOpOCHedl B Bome W Ha cyme. [IpuMepbl MOPCKHX BOIOpOCHEH. 3HaveHue
BOZOPOCIEN B IIPHUPOJIE H XO3AHCTRE.

IMapcrro 'pubsl. Otnen Hacrosmme rpubsl.

O6mias xapaktepuctuka. CHcTeMaTuka. [IpHyYuMHEl HEOAHO3HAYHOCTH CHCTEMATHKH rpubOB U HX
CpaBHEHME C PACTEHHAMHE U KHBOTHBIME. Husmue u Bricmae rpuosl.

[lInsnounsle rpubhl, HX CTPOEHME, NUTAHHE ¥ PA3MHOMKEHHE. YCJIOBHs JKH3HH rpuba B JieCy.
Cs3b rprbOB ¢ KOpHSIME pacTeHnil (MiaKkopu3a). Cbe100HbIE H ST0BATEHIE TPHOBL.

[Inecuessle rpubbl  (Mykop u menminr). CTpoeHHe, pasMHOXEHHE, OCOOEHHOCTH
KH3HENIEATEIbHOCTH.

Hpoxoxu. CTpoeHUe, pa3sMHOKEHHE, 0COOEHHOCTH KU3HEAEATCIEHOCTH.

I'pubGsl — TNapa3swWThl, BEIBBIBAIOIME OOJE3HH PACTEHHM (TOJOBHA, CIIOPBIHBS, TPYTOBUKH).
Crpoenue, muTaHue, pasMHOKEHHUE.

Pous rpuboB B npupojie U B JKU3HH YEI0BEKA.

Otnen Jumadiuuky. JIumafHuKy KaKk CUMOHOTHYECKHE OPraHu3MEL.

O6mas xapakTepucTuka. CTpoeHHe ClIOeBHINA JHInaiHuKa. IluTanme. PasMHOXeHHE.
JIumafiHuKy HAaKUIIHEIE, THCTOBATHIe, KYCTHCTEIE. POJb MHINAHHUKOB B IPUPOJIE U B XKH3HH YEIIOBEKA.

Otnen MoxoBuaHbIE.

O6mas xapakrepuctuka. CHcrematuka. 3enenble Mxu. CrpoeHme, pasMHOXKEHHE M ITHKII
Pa3BUTHA KYKYIIKHHA JbHA. [loHgTHS ciopoduT H raMeTodHT.

Coaraopelii Mox. 3abonaunBanue. O6pazoBaHue Topda, Ero 3HAYCHHUE.

Otnen ITnayHoBuHEIE.

Oburas xapakrepuctuka. Ilnayn OynaBoBumHbli. CTpoeHHe, pasMHOXKEHHE, LUK DPa3sBUTUA.
3HaueHue IIayHOBUIHBIX.

Otnen XBomeBHIHEIE.

O61mas XapakTepuCcTHKa. XBoul 10jeBoit. CTpoeHue, pasMHOKEHHE, 1UKJI Pa3sBHTHS. JHAYECHHE
XBOMIEBUIHBIX.

Otnen ITannopOTHHKOBUIHBIE.

O6mas xapaktepucTuka. IlamopoTHHK opnsk. CTpoeHHE, pasMHOXEHHE W LHKJI PasBUTHL.
VckomaeMble NANOPOTHHKOBUIHEIC ¥ 00pa30BaHHE KAMEHHOIO YIiid. 3Ha4Y€HHE IanopOTHHKOBHIHBIX B
IIPUPOJIE B JKU3HU YEI0BEKa.



Orzen I'onocemennse.

Obmas xapakrepuctuka. CTpoeHHe, pa3MHOXKEHHE W [UKJI Pa3BUTHA HA IPUMEPE COCHBI M €JIH.
Myxckue u sxenckue mumky. [Teibna. Cemsinouxu. [Ipopactanue MBLIBIEL, POCT NELIBIEBOH TPYOKH U
OIUTOROTBOpeHue. PacpocTpanenue u GHONOTUs XBOMHBIX. 3HAYCHHE B IPUPO/IE ¥ XO3SMUCTBE.

Ilokpertocemenssle (I[BeTkoBbIe). 'OCmOACTBO B COBpEMEHHON (JIOPE MOKPHITOCEMEHHBIX H
IIPEUMYIIECTBO HX IO CPaBHEHMIO ¢ JPYrMMH IpynnaMu pacteHud. MHoroobpasue IMKOPacTyIIUX H
KyJIBTYPHBIX LBETKOBBIX pacTeHHH. IIprcrnoco0neHHOCTh MOKPBITOCEMEHHBIX K PA3IM4HBIM YCIOBHAM
JKH3HU Ha 3emute. [IuKI pa3BUTHS.

Knace JlpynmonmeHele pacrenus. OOmas xapaktepuctuka. CemeiictBa: KpecrousetHsle,
Posousetnsie, boboskle, [Tacienorsre, CIOKHOI[BETHEIE.

Knacc OnsononeHsie pacterus. O6uias xapakrepuctuka. CemeiicTna: Jluneinnle, 31aKu.

CpasuutenpHas XapakTepuctuka cemeiicte OpHomonsHele u JIBymospHEIE. Buonormueckue
0COGEHHOCTH ¥ HApOJHOXO3SMCTBEHHOE 3HaueHWe. THIHUYHEIC CENbCKOXO3AMCTBEHHEIE, JUKOPACTYIIHE
W JIEKOPaTHBHBIC DPAaCTEHHSA OTHX CeMEHCTB. BimsgHue XO3sHCTBEHHOH [EATENLHOCTH YelOBEKa Ha
BH/IOBO€ MHOT000pa3ye I[BETKOBBIX PACTEHHIH.

Kpacnas kaura. OxpaHa peKuX BHIOB PaCTCHHH.

Passuthe pacTuTensHOrO MHpa Ha 3emre.

YCloXHEHHEe CTPOEHHs PacTeHUH B IIPOIECCEe UCTOPHUYECKOTO Pa3sBUTHA B CBA3H C NEPEXOIOM OT
BOIHOTIO K HazeMHOMY 00pa3y »xu3HH. OCHOBHBIE 3Tallbl pa3BUTHs pacTeHMit Ha 3emile (BpeMs OaxTepuii,
BOZIOPOCTICH, MOXOBHIHEIX, IIJTAYHOBUIHBIX, XBOIIEBUIHBIX, MANOPOTHUKOBHIHBIX, T'OJIOCEMEHHBIX H
IIOKPBITOCEMEHHBIX).

PacturensHsie coobmecTna.

ITonarue o pactutensHoM coobmecTse. [IprcrocoOneHHOCT, pacTeHUH K COBMECTHON JKU3HU:
APYCHOCTh Ha/J3¢MHas M IOA3EMHas, pasHble CpoKH paszBuTHs. CmeHa cooOumiecTB. PacTUTenbHbIE
coolmiecTBa KaK 4acTh JaHamadTa. XapakTepHble YepThl CTPOSHHs M OMOJOTHH PacTeHHil OCHOBHBIX
THIIOB PaCTHTEIBHOCTH: TYHAPEI, Jieca, Jyra, CTENH, IyCThIHH, 00/10Ta, BOIHOH PAaCTUTENBHOCTH; CBA3b
HX CO cpezioli 0OuTaHus U X03sHcTBeHHOE 3HaYeHue. OXpaHa pacTUTENEHOCTH.

300norus

3o0moruss — HayKa O JKMBOTHBIX. 3HAUYCHHE JKHBOTHBIX B MPHPOJAE M JKA3HH 4YEJIOBEKa.
Bo3HHKHOBEHHE 300JI0TMH KaK HAYKH U UCTOPHS €€ Pa3BUTHS.

Knaccuduxanus xwusorneix. [Tonatwe o Buze, pone, cemelcTBe, OTpsne, Kilacce W THIIE.
3HauyeHue U yCIIeXH COBpeMEHHOH 30010THH. CXONCTRA M OTIMYHS PACTCHHHN H KUBOTHBIX.

Tun [Ipocreiimue. OOmas xapakTepucTruka Tuna. CucTeMaTHKa.

Knacc Koprenoxku. Obmas xapakrepucTuka kinacca. Ameba obvikHoBeHHas. Cpena obutanus.
Bremmnee u BHyTpeHHee crpoenue. [[utormasma. Snpo. JIBuwxkenue. [Turanue. [pixanve. Broiuenenue.
OcMmoperynsanus. Pasmuoxenue. Muanuctuposanue. Jusenrepuitnas ameba. Ctpoenne. Cpena oOuTaHus.
[IpenoxpaneHure OT 3apakeHHS.

Knace XKryrtukosele. OOmmas XapakTepuCTHKa Kjacca. DBIVIEHA 3elleHas KakK OJHOKIETOYHBIH
OpraHM3M, COBMEIIAIONIMH MPHU3HAKH HBOTHBIX M pACTeHUH. BOJBBOKC — KOJOHHAIBHBIA OpPraHH3M.
OBOIOIMOHHOE 3HAYEHHE IBIIIEHOBEIX M BOJIBBOKCOBBIX.

Knace Mudyzopun. O6mas xapakrepucTtika kiuacca. Uadyszopus-rydenbka kak Oonee claoxHOe
OJHOKJIETOYHOE *XHBOTHOE. Cpena obutanug. Ctpoerne. OcoOEHHOCTH MIPOLIECCOB KU3IHENCITENbHOCTH.
Pasmuosxenue. PazmpaxuMocTs.

Kracc Cnoposuku. Obmas xapakTepHcTHKa Kiacca. MansipuHHbIH 1a3Moanit Kak Bo30yIHTENb
Massipun. Criocod 3apakeHus denopeka manspueil. OOuiee MoHATHE O CMEHE X035€B B IUKIIE Pa3BUTHA.
JImkBH Ay MansSpuy Kak MaccoBoro 3abosieBanus B PO,

Mopckue npocreimue. HekoTopele npencraBuTeny. 3HaueHHE.

Tun Kumeunononoctrsle. O0mas xapaktepuctuka tuna. Cucremartuka. Cpena odutanus.

Knace T'mapoupusle. OOlnas XxapakTepuCTHKa Kiacca. IIpecHOBOmHas rujapa. BHeliHee u
BHyTpeHHee crpoenue. Jlydesas cummerpus. [lutanue ruapel. [pixanwe. Pedunexc. Perenepatius.
PasmuOxeHmEe OGecnionoe u mojoBoe. OHOKIETOYHAS CTaqys B Pa3BUTHH THAPEL. MOPCKHE THAPOHIHEIE.
CMmeHa (a3 B )XKM3HEHHOM ITHKIIE.



Knace Cuudounnsie memy3sl. OOmas xapakrepucTuka kinacca. [lpencraBurenu. OTiMuuTebHbIE
IPHU3HAKH OT MOPCKHX THAPOUIHBIX.

Knacc Kopamnossie nomunsl. OOmas xapakTepucTdka kiacca. IIpH3Haky YCIOKHEHHA B
OpraHU3alMH. 3Ha4YCHHE KUIIEIHOTIONOCTHBIX.

Tun Ilnockue yepsu. O0mas xapakTepucTuka Tuna. CucreMaruka.

Knace Pecumunsie gepBu. Obmas xapakTepucTuKa Kiacca. bernas miaHapus Kak IIpeACTaBHTENb
cBobomHOXKMBYIIMX yepBeit. Cpema oOuraHus. BHelmrHee W BHyTpeHHee cTpoeHHE. JIBYCTODOHHSAA
cummetpus. [Iuranue. [[pxanue. HeppHas cuctema u oprassl 4yBCTB. PasmHoxeHue. Perenepanus.

Knace Cocamsnmku. OOmmias XapakTepucTHka kracca. [leueHouHBIH cocalblnMK. BHemnee u
BHyTpeHHee cTpoeHue. [Ipucnocobnenus k mapasutusmy. [Ipenoxpanenue oT 3apaxeHus. CMeHa X034€B
B I[MKJIE pa3BHUTHS.

Knacc Jlemtounsie uepsu. OOmias xapaktepucThka Kiacca, lLlemuu (cBMHOH u  OBIUHA).
[TapasuTuueckuii 00pa3 xu3Hu. OCOOEHHOCTH BHEITHETO M BHYTPEHHETO CTpOeHHA. [{MK/IBI pasBUTHS U
cMeHa xo3s¢eB. [Ipenoxpanenne oT 3apaXeHuUs.

Tun Kpyrnetle wepBu. Obmas xapaktepuctuka tuma. Ackapunga. Cpena oburtanus. Bremree u
BHYTpEHHee CTpoeHHe. PasMHOXKEHHE M pasBUTHE acKapuabl. Mepel IpPENOXpaHEHHS OT 3apayKeHHI.
OcTpuna Kax npencTaBuTeNb Kpyrislx yepBei. [Ipenoxpanenne ot 3apaxeHus.

Tun Konpuatsle yepeu. O6mas xapakrepucruka Tina. CucreMaTrka.

Kiacc Manomernukosele 4epeu. OOmias xapakTepucTka Kiacca. Jloxnesod uepsb. Cpena
obutanus. Buemnee u BHyTpeHHee cTpoeHue. CHCTEMBI OPraHOB IHINEBapeHHsS, KPOBOOOpAIIEHHS,
BeienieHns. Ocobennocty crpoenns. Hepsmas cucrema. PasmHOoxeHuwe. PereHepamus. 3HaveHHe
IOKIEBBIX UEPBEH B IOYBOOOPA30BAHMH.

Knacc Mauoromernukossle uepeu. Hepeupa. OCHOBHBIE OTIHYMS OT JOXKIEBBIX YEPBEH.
DBOIIONUOHHOE 3HAYEHNWE MHOTOIIETHHKOBEIX YepPBEii, HX POJIb B TUTAHUH IIPOMBICTIOBBIX PHIO.

Tun Mosutrocku. O0mas xapakreprcTuka Tuna. CHcTeMaTHKa.

Knacc Bproxonorse mommockd. Ofluas xapakTepucTHKa Kiacca. bomemo# npymosuk. Cpena
obuTaHus. BHemmHee wu BHyTpeHHee cTpoeHue. IlepemBmxenne. OcoOEHHOCTH — IPOIECCOB
KU3HEAEATEIBHOCTH. PasMHOXKEHHE.

Knace JIByctBopuatsie Moumocku. O6Imas xapakTepucTuka kinacca. bessybka (wiu Ilepnosuna).
Cpena ob6uTanus. Buemsee u BHyrTpeHHee cTpoeHme. llepenpmwxenue. Pasmuoxenue. Mopckue
IBYCTBOpUATHIE. 3HaueHHE OPIOXOHOTHX U JBYCTBOPYATHIX MOJITIOCKOB.

Tun Unenucronorue. O6mas xapaktepucTuka THna. CucreMaTuka.

Knace Pakoobpasusie. O6as xapakrepuctrka knacca. Pedrnoit pak. Cpena oburtanus. BremnHee
CTpOeHHE: XHTHHOBEIA HOKPOB, pacwIeHEHWE Teja, KOHEYHOCTH. BHyTpeHHee cTpoenHne. OCOGEHHOCTH
IIPOLIECCOB JKM3HENESTENEHOCTH. PasMHoxeHnue. [pyrue paxoobpasHble. MenMUUHCKOE 3HAYCHHE.
3uayenue B mUTaHUM poI0. [IpOMBICIOBEIE pakoOOpa3HBIE.

Knace IlaykooGpasubie. O6mas xapaktepucTuka kiacca. Cpena obuTanms. Bremnee u
BHYTpPEHHEE CTPOEHHME MayKa-KpecToBuka. J[pIxanue, IUTaHUe, pasMHOXeHHe. [layTuHa 1 ee yCTPOHCTRO.
Knenu. Ports kierneit B IpUpoe i MX MEIUIIMHCKOE 3Ha4eHHe. Mephl 3aluTh] Ye/I0BEKA OT KITEIeH.

Kiacc Hacexomere. Obmas xapaxtepucTrka knacca. Cpena oOuranus. BremmHee u BHYTpeHHeEe
CTPOEHHE HACEKOMOTO Ha IPUMepe Maickoro xyka. OcoOeHHOCTH KH3HENEATENIBHOCTH. PasMHOKEHHE.

Tunel pasBUTHS HAaceKOMBIX. MHOroo0paszue HACEeKOMBIX M MX 3Ha4YeHHE. | naBHeHIIHe OTpPAABI
HacekoMbIX. Hacekomele ¢ HemonubM npespamenueM. Orpsn [Ipsamoxpsuisie. [Ipencrasurenu. Capanga
KaK OINACHEIM BpPEOWTENE CcellbeKoro xossitctBa. Otpsan ITomyxecTkokpsuible (Kmomnsl). ITpencTaBuTenm.
3uagenre. [lOKPOBWTENLCTBEHHAS OKpacka. Hacekomble C TIONHBIM IpeBpamieHueM. Otpsan
Yemyekpouisle. [Ipencrasutenu. Kamycrnas Oenmstaka. Tytossii menkonpsn. [lemxoBomactso. Otpsin
XKectkoxpeuisie. Bpeansie u mnonesdsle xyku. Ilpemocreperaromas okpacka. Otpsan JIByKpeuisie.
IIpencrasutenu. KomuatHas Mmyxa, osojsl. Otpsy [epenorgaToxpeuisie. IIpencTaBurend. MemoHocHas
muena, MypasbH. OCOGEHHOCTH JKH3HHM OOIIECTBEHHBIX HAceKOMBIX. FHcTmHKT. Haesguumkm Kak
IPENCTABUTENM TIapa3sUTAYECKUX MEPEIOHYATOKPBUIBIX. Bronoruyeckuit cmocod 60peOBI ¢ BpeAHLIMHU
HaceKOMBIMHU. OXpaHa IONE3HBIX HACEKOMBIX. CXOJICTBO ¥ pasIHYdsd MEXKAY WICHMCTOHOIMMH H
KOJIbYATBIMU YE€PBAMU. ApOMOP(O3BI YIECHHCTOHOTHX.

Tun Xopnossie. O6mas xapakrepuctika Tuna. CHcTeMaTuka.



Knacc JlanteTauku. JIanmeTHHK Kak dopma, GIH3Kas K MpekaM TO3BOHOYHBIX KHBOTHEIX. Cpena
oOurtanusa. BHenrHee U BHyTpeHHee cTpoeHme. Pasmuoxkenune. OOpa3 xu3Hu. CXOACTBO NaHUETHHKA C
0ecrI03BOHOYHBIMH U TT03BOHOYHBIMH KHBOTHBIMH.

Kiace Pui0pl. OO6Inas xapakTepHCTHKA Kiacca. BHemiHee W BHYTpeHHee CTPOCHHE DPEHIOBI Ha
PEMEpPE PEYHOr0 OKyHS. Pa3sMHOKEHHE W pa3BHTHE. [lepBOHAYaIbHOE MOHATHE O OE3YCIOBHBIX H
YCIIOBHBIX peduiecax.

Cucremarudeckuii 0030p psIo.

[Mogxnace Xpsmesbie peIObI: oTpsamsl — Axyiasl u Ckartel. XapakTepucTHka. BHemnee u
BHYTpPEHHEE CTPOEHHE.

IMoaxnace Kocrusle. Hamotpsn Xpsiuexoctusie (Ocerpossie). [lpenctaButenn, 0COOEHHOCTH
CTpOEHHs, IIeHHOCTE M 3HaueHwe. Hanorpsn Kocrtuersle poidsi: otpsael — CenpaeoOpasHele,
Kaproobpazusle, Tpeckoseie. OOmme cBemenus o6 o0pase XH3HH, NPUCHOCOONCHMAX K PasHbIM
VCIIOBUAM CYIIECTBOBAHUS. Y CioBHs uKkpomeTanus. [lmogoButocts. Paseurue peid, murpanun. OxpaHna u
BOCIIPOM3BOJICTBO PEIOHEIX pecypcoB. JlekopaTHBHEIE (aKBapUYMHEIE) PBIOBL.

Knace 3emuoroansie. O0mmas xapakTepucTika kiacca. CucreMaThxa.

Buemnee u BHyTpeHHee CTpOeHME JAryWIKH (Ha nmpuMmepe Jxodoro uma). OcoOeHHOCTH Cpelbl
o0urtanus. 3HaYeHHEe KOXH B IbIXaHHH. Pa3MHOKEHHE U pa3BUTHE JITYIIEK (TOJOBACTHKH, X CXOACTBO C
poibamu). Iluramme. 3uMoBkM. MHoOrooOpasne 3eMHOBONHBIX M UX 3HadeHue. [Ipoucxoxnenvie
3€MHOBO/THBIX.

Knacc Ilpecmeikaromuecs. Obmast xapakteprucTika kinacca. CacremMaryka.

Bremrsee u BHyTpeHHee ctpoenue [Ipertkol smepuisl. [IpucrnocoOnesns K JKA3HH B Ha3€MHOM
cpene. Pasmuoxkenue. Perenepanusi. 3men: yxu, ramoku. Braemmuit Bua. OTnuums yka OT FaIioKH.
SInOBUTEIE XKeNe3bl, IOBUTHIE 3yOBl | s ragoku. JeiicTere 3menHoro sna. [lepsas nomonis mpy yKyce
SMOBUTOM 3Men. JIpyrHe COBpeMeHHBIE NpecMbikaromuecs: Yepemaxu, Kpoxomwnsl PasmooGpasue
JIPEBHUX MpecMBIKaroLmxcs. [IpoHcX0kKAeHHE IPECMBIKAIOIIMXCS.

Knacc ITtunsl. O61mas xapakTepucTUKa Kiacea.

BuemHee u BHyTpeHHee CTpoeHue ronybs. IlpucnocobneHHocts K monery. OcobeHHOCTH
IIPOIECCOB KHU3HENEATeTFHOCTH. Pa3MHOKeHHe U pa3BuTHe. [IpoucxoxaeHre OTHIl. [lepBonTHIEL

IMTonknace Hacrosmue nrumsl. Hamotpsn Crpaycossie (Beckunepble) NTUIBL. PacnpocTpaneHue.
Hexoropsie ocobennocTu crpoenust u xusuu. Hanorpsan [Tunrsuael. OcoOSHHOCTH CTPOCHUS M KHU3HH B
CYPOBBIX YCITOBHSIX AHTAPKTHKH.

Hanorpsn Jleraromume (Kunerpyasie) nruusl. WMx pasHooOpasme: orpsin I'yceoOpasHele, oTpsn
lony6u, otpsn JlueBHble XuiquukH, oTpsx Kypunele, orpsn BopoGsuuble. OOpas KH3HH,
IIPHUCIIOCOGIEHHOCT, K pasHBIM YCJIOBMSAM CyIecTBoBaHus. IluTanue, pasMHOXKEHHE, DPa3BHTHE.
Ce30HHEBIE SBIEHAS B YKM3HHW IITHI[ MEPENETHI, rHe3fnoBaHHe. OxpaHa M IpPHBICYCHHE NTHIl (3UMHAL
[IOJIKOPMKa, M3rOTOBJIEHHE M pa3MElIeHHe HCKYCCTBEHHBIX THE3[0BHHM). Ponp nTHll B mpupoje W HX
3HAYECHHE B KU3HH YEIIOBEKA.

Knace Mnexonuraromue. O0mas xapakTtepuctuka kinacca. Cucremaruka. OcoOEHHOCTH BHEIIHETO
H BHYTPEHHEr0 CTPOSHHS MIICKONHTAIOMX Ha InpuMepe cobaku. PasMHOXeHME H pasBHUTHE.
[MporcxoxIeHHe MIEKONUTAIOIHX. MHOrooOpasye MIEKOIUTAIOIIHX K HX 3HAYEHHE.

[Monknacc Sinexnanympe. YTKoOHOC u exuiHa. CXOACTBO SHIEKIAMYIUX H NPECMBIKAIOIIHXCH.

[Mogxmacc Hacrosmme 3Bepu. IlnaneHTapHble MIIEKOMUTAIOIIME — HauOolee IPOrpeccHBHAs
rpyIIia COBPEMEHHBIX T03BOHOYHEIX JKHBOTHEIX. MX pasHooOpazue.

O630p no orpsgam. Otpsasl: Hacexomosiaste, Pykokpeuisle, I'pbi3yHBI, XHIIHBIE (IICOBBIE,
komaubk), Jlacronorue, Kutoobpasusie, Ilapuokomeitable, HemapHoxonsrtHele, IIpumMaTel. Beicime
npumatel. CemeiictBa MapteimukoBsie W YenoBexooOpaszusle o0e3bsnbl. IIpencTaBurens OTpsioB
miekonuTaronmx. Oco0eHHOCTH CTPOCHHS M JKU3HENEATENbHOCTH. JHAYeHHME MIEKONHTAIOIMHX B
IIPUPOJIE U JKU3HH YEJIOBEKa.

OxpaHa MoNe3HBIX W PeIKHX 3Bepel. PacnpocTpanHenue UBOTHBIX Ha 3emie. [Ipudunel pasnuyus
¢bayHBI B pa3HEIX MeCTaxX 3eMHOT0 [Iapa.

Pa3BuTHE JKHBOTHOrO Mupa Ha 3emie. OCHOBHBIE 3Talbl pasBUTHA JKHBOTHOTO MHpa: OT
OJTHOKJIETOYHBIX K MHOTOKJIETOYHBIM, OT HH3UIMX K BBICIIMM IO paM U nepruonaMm. CoOTHOIEHHE MEKIY
KJIaccaMM IT03BOHOYHBIX. OTpakeHHe POICTBEHHBIX CBS3€H B €CTECTBEHHOM CHCTEMATHKE XXHBOTHOTO
MHDA.



AHATOMWA, PUINONOITUA U TUTUEHA YENNOBEKA

AHartomus, QU3NOTIOTHS U THTHEHA YeIOBEKa — B3aMMOCBA3AHHBIC HAYKH, H3y4alOlHe CTPOCHHE,
(QYHKIMH OpraHu3Ma YejOBeKa ¥ YCIOBHS COXPAHEHHS €r0 3[0pPOBbs. 3HAYEHHE 3HAHUU 110 aHATOMHH,
(U3HOJIOTHH ¥ THTHEHE YeTIOBeKa.

O6muit 0630p oprasu3Ma 4ejoBeKa.

Crpoenre u QyHKIHE deToBedecKoro opranusma. CpaBHEHHE CTPOSHHA OpraHH3Ma 4E/IOBEKa U
MIICKOIHUTAIOMIX >KHBOTHBIX. CTpPOEHHE M JeJeHHe KIeTOK JykaphoT. OCHOBHBIE THIIBI TKaHEH
(anHUTENHATBHEIE, COEIUHUTEILHBIE, MBIIICYHBIE, KOCTHBIE, HEPBHAs) H MX cBOHCTBa. [loHATHE O HEPBHOH
¥ TyMOpalbHOH perynsimu. IIporeccsl Bo30YXIEHHUS M TOPMOXKEHHS B HEPBHBIX KieTKaX. HepBHbIe
BoslokHa. Penentopsl. Pednexc. Cxema pedieKTOPHOH JyTH.

OmnopHO-ABHTaTEIbHAS CUCTEMA.

DyYHKIME OIOPHO-IBUraTenbHON cucTeMbl. CrTpoeHme ckenera yenoBeka. OCOOCHHOCTH €ro
CTPOEHMS B CBA3M C NPAMOXOXJIEHWEM M TPyZOBOH nestensHOCThI0. CTpoeHHMe H COCTaB KOCTEH.
OpraHuYeckoe ¥ HEOPTraHWYeCKOe BEmecTBO KocTH. PocT kocredt B Tommuuy. COefMHEHHS KOCTEH:
HETPEpPhIBHEIC, IOJIYIIOABIIKHEIE, CycTaBsl. Ilepas moMoIle Ipy IepeioMax, BEIBHXaX H PACTDKEHHUSX.

MeImmel, uX cTpoeHue W (GyHKumH. MpledHas CHCTEMa 4YeloBeKa. [[BIXKEHHE B CyCTaBaX.
PednexTopHEIi XapakTep AesTe bHOCTH MbImn. KoopauHanus ABIKEHWH. BIHsHHEC pHTMa M Harpy3KHu
Ha paBoTOCIocoOHOCTs MBI YTomiuenue. OCOBEHHOCTH ONOPHO-IBUTATENBHOH CHCTEMBI NeTed H
TIOIPOCTKOB. 3HaueHue (GU3KYJIBTYPbl M CIOPTa IS IIPABHILHOIO (GOPMHPOBAHHS CKeIeTa M MBI
IpenymnpesxieHre HCKPHBIEHUS [O3BOHOYHHKA H PA3BUTHs IUIOCKOcTOmMs. IIpaBuibHas mocanka,
OcaHKa U pabouas mosa.

BHYyTpeHHss cpefia Opranu3Ma: KpoBb, TKaHEBAs JKUIKOCTh H TuMda.

OTHOCHTENBHOE [TOCTOAHCTBO BHYTPEHHEH cpelbl Opranu3Ma. TKaHeBas JKHUIKOCTh, €€ 3HaYCHHE.

Kposs. @yrkuun kpoeu. CocTaB KpoBH: miasMa, GOpMEHHEIE 3J€MEHTHL. POJb 3pUTPOLUTOR B
nepenoce rasoB. CBepThiBaHME KPOBM KaK 3alllUTHAas peaknusi opra€u3ma. OYHKIHH JIEHKOUUTOB.
Manokposue.

Vuenne W.J.MeunukoBa 0 3alIMTHEIX CBOHCTBax Kposi. BosOymurenu mHQexudn: OaKTEpUH H
BUpYCHL Bopsba ¢ smumemusiMu. VIMMYHHTET ¥ ero Busl. ['pymmsl kpoBu. IlepemiBanyie KpOBA U €ro
3Ha4YCHHUE.

Cucrema opranos KpoBOOOpaIlEHHS.

OYHKIHH OpraHoB KpoBOOOpAIleHHs. BONBIION M Maislif Kpyr# KpoBoOOpalleHHs. ApPTEepHH,
KamMUIIpsl ¥ Bedsl. Cepiue, ero crpoenne u pabora. Kiamansr cepaua. CsolicTBa cepAedHOM MBIIIITBL.
[Iymee, ero ompexnenenue. KpoBsHOe NaBIEHHE M CKOPOCTH JIBMIKEHHS KPOBM B PasIMYHBIX y4acTKax
KPOBEHOCHOTO pycnia. Ilepsas MOMOINb NPH apTepHAalbHOM ¥ BEHO3HOM KpoBoTeueHHH. IloHsathe O
HEPBHOM M T'YMOpPATBHOM peryisuud paGoTHI Cepila M KPOBEHOCHBIX COCYJOB. TpeHHpOBKa Cepua.
Bimsuue GHIKYIGTYpPE W CIIOPTa Ha CEPIEYHO-COCYAMCTyI0 cucreMy. Jlumdboobpasosanue. OTmmdme
nmuMdbI OT Ta3MEL. J[BIkeHHe TUMQEI B TUM(QaTUIECKHX COCynax.

Cucrema OpraHoB JBIXaHHUS.

OYHKIME OpraHOB AbIXaHMs. JlbixaTenbHble myTH. [omocoBol ammapar. CTpoeHHE JETKHX.
[a3000MeH B JIETKHX M TKAaHSX. MeXaHW3M [bIXaTeNbHBIX ABIKeHMH. JKu3HeHHAs eMKOCTH JIErKHX.
IlepeHoC Ta30B KPOBBIO. 3HAUYCHHE ABIXATEIbHON T'MMHACTHKH. VICKYCCTBEHHOE IBIXaHHUE. Heperas u
IYMOpAIbHAS PEryIslus IbIXaHUs. 3aMMUTHBIE AbIXaTeNbHBIC pedruekchl. IIoHATHE O KIMHIYECKOH H
Guonoruyeckoit cMeptu. JloBpaueOHble METOIbI BOCCTAHOBIEHHS JBIXAHHS. M CEPACIHOH JCATEIBHOCTH
(IBIXaHHE W30 pTa B POT, HENPAMOW Maccaxk cepAna). ['MrHeHa IpIXaHus. 3HAYCHHE IPaBHIBHOIO
IpIXaEus. bopnba 3a 9MCTHIA BO3AYX B OBITY, IIKOJE M Ha MPOU3BOACTBE. Bpex KypeHH. [lepenaua
rH(EKITMOHHBIX Gonesneii (rpur, TyGepKynes, JudTepus) 9epes BO3MyX U X IPOQHIaKTHKA.

Cucrema OpraHoB NHIIEBAPEHHUS.

OYHKIAM OPraHOB THINEBapeHus. IIHMINeBbIE NPOAYKTHI M MHTATENbHbIE BELECTBA. 3HAUCHUE
mumu. Conepxkanpe OEIKOB, JKHPOB M YITIEBOJOB B OCHOBHBIX TIPyNNax IHIIEBBIX MTPOMYKTOB.
[TummeBapuTenbHble (epMeHTh. OOmuil 0030p OpraHoB NMINECBApeHMs: OpraHsl MOTOCTH pTa (3y6EL,
A3BIK, CITFOHEBIE JKeJIe35!), IIHIIEBO, KETYI0K, KUIIEeYHHK, IOMKeNyI0dHas JKEee3a, eYeHb. Y3Menenue
WK B Pa3/IHYHBIX OTAeNaX MHIIeBapuTelsHOro Tpakra. XKepanue. Onbitsl V.I1.11aB0Ba M0 H3YHEHMIO
TTeATEBPHOCTH CIIOHHBIX Jkeles. JleficTBre (epMEHTOB CIIOHBI Ha YraeBoAnl. [oTanue. Beiienenue
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sxenynounoro coxka. Omertsl W.IT.ITapnoBa Ha cofakax ¢ W3OJTHPOBAHHEIM JKEIyIOUKOM, ¢ (DHCTYJIOH
xenmymka. MHHMoe KopMieHHe. IlepeBapuBaHue UL B XKEIYAKE W TOHKOM KMIUCYHHKE. DEepMEHTHL.
BimsHHE COCTaBa MUIIM Ha AEATENBHOCTH IHIIEBAPUTENBHEIX JKene3. Poib NeYeHH U MOKEITyT0YHON
JKee3sl B IHINEBApEeHMH. BcacklBaHWe MUTATENBHBIX BelecTB. QYHKUUM TOJICTOrO KHIIEYHHKA.
[Ipumepsl Ge3yCIIOBHBIX ¥ YCIOBHBIX IHINEBBIX pediekco. HepsHad W rymopanbHas peryJinusg
ITUINEBAPEHNs. | IHEHHYeCKHe YCIOBHS HOPManbHOTO NuiepapeHus. [loHATHE O NpPOQHIAKTHKE
ITUIIEBBIX HHDEKIHii.

OfMeH BeecTs.

VcBoeHne OENKOB, JXHPOB, YITIEBOJOB B OpraHH3Me. BHYTPHKICTOYHBIH OOMEH BEIIECTB.
VCBOGHHME MMTATEIBHBIX BEIIECTB B KIeTKax (accummisinusi). Pome pubocom B cuHTE3e GeNKoB.
ITpoueccrl pacmana (QECCHMHIANKS). POTbh MUTOXOHAPHH. ACCHMHIALWMS ¥ THCCHMHMIIALMSA Kak IBE
CTOPOHBI €NMHOTO Ipolecca obMeHa BemecTs. CamOOOHOBICHHE OpraHHM3Ma B Mpolecce 0OMeHa
semecTs. Pois GepMmentoB. Butamunel. 3HaueHHe BUTAMUHOB. 3ab0JIeBaHus, CBI3aHHbBIE C HEOCTATKOM
BHTAMHHOB B Imiie. Ponk medeHH B oOMeHe BemiecTB. lIpeBpalnenue 3HEPTHH B OpPraHHU3ME.
Temmneparypa Tena. 3HaueHue NOIIEPKAHAS IOCTOSHHOM TeMIIepaTyps! Tena. [10TpebHOCTh OpraHu3Ma B
Genkax, JKHpax, yriaeBojax, Boje u comsx. Hopmel nuranus. KanopuiHOCTE NHINEBOro palioHa.
OcobeHHOCTH MUTAHUS B TIEPHOJ pocTa. 3HaUEHUE IIPABHIBHOIO MATAHMS 171 OpraHK3Ma.

Cucrema opraHoB BEIIEIECHHUS.

OYHKIHH OPraHoB BEIIENEHHS. BhigesneHune NpoaykToB 06MeHa. Opranbl MOYEBBIICTHTCIBHOM
cucrembl. Crpoenre u pabora mo4ek. 3Ha4YEeHHE OPraHOB BBIACNCHUS B NOIEPKAHHM IOCTOSHCTBA
BHYTPEHHEH CpeZbl OpraHu3Ma.

Koxa

@yuxuun koxu. CTpoerne Koxu. [Ipon3soaHsle KOKH. Polb KOXM B PEryJSsLAH TEII000OMEHa.
IlepBast IOMOIIb TIPY OOMOPAKABAHNH, 0XKOTe, TEIUIOBOM M COJIHEYHOM y[apax. 3HaueHHE 3aKaIMBaHuUs
opranmsMa. EcTecTBeHHBle ()aKTOpH! 3aKa/HBaHMS U TPABUIA [OIB30BAHMS MMH. ['MTHEHA KOXH H
OJEYKIIBL.

Heperas cucrema.

OyHKIAA HepBHO# cucTeMmsl. [[enTpaisHas HepBHas cucrema. CTpoenne ¥ QYHKIHH CIIMHHOTO
mo3ra. Cocta peduiekropusix Ayr. CTpoeHne u GYHKIUH OTHEIOB FOJOBHOTO MO3ra: IIPOIONTOBATHIMH,
MOCT, MO)KEUOK, CpPeIHHHM, MPOMEKXYTOUHbIH. BHICIIMI OTHEN TONOBHOTO MO3ra — Kopa OonblIHX
nonymapuit. [lepudepuyeckas ¥ BereTaTHBHAs (ABTOHOMHAs) HEPBHBIC CHCTEMBL. CuMnaTHiecKui H
TIapaCHMITATHYECKHAH OTIENB] BET€TATHBHON HEPBHOH CHCTEMEL.

Anamuzatopsl. Yuenne V.I1.ITaBnoBa 06 ananusaropax. 3Ha4eHHE aHAIM3aTOPOB UL BOCIPHATHA
OKPY’KAOIIEro Mupa. 3puTenbHbli ananusaTop. Crpoenue riasa. CBETOIyBCTBHTEIBHBIH AIIIapaT riasa.
[TocTpoenne W300paXkeHHsT Ha ceTYaTKe. BIM30pyKOCTh, HATBHO30PKOCTh M MX KOPPEKIHA. l'uruena
3peHUs.

CnyxoBo#t amanuszarop. CTpoeHHe W THIMEHa opraHa ciyxa. MexaHusM BOCIPHATHA 3BYKOB.
OTONMUTOBLIM anmapaT ¥ MOTYKPYKHBIE KaHAIIEL.

Ocsizanue. OboHSHYE U BKYC.

Ponms M.M.CeueHosa B pasBHTHM ydeHHs o Bslcmeit Hepsro#t [lesarensHocTd. YUeHHE
WU.ILIlaBmoBa 06 YCIOBHEIX peduexcax. YcioBHele U OesycrnoBHbie pediexcsl. OOpasoBaHHC H
TOPMOCHHE YCIOBHBIX pedriekcos. PasiuueHne CXOHBIX pasapaxurened. Pedrexcel — ocHoBa
noseenus uBoTHEIX. OcobennocTr Bricmeit Hepsroit [{esTensHOCTH denoBeka. HenocpencTBEHHbIE U
pedeBble ycnoBHBIE pazapaxuTend. Oynkmus peud. [lepsas u BTOpas CUTHAIBHBIC CHCTCMBL. I'uruena
YMCTBEHHOrO TpyZa. Pexxum mus. PexuM Tpyna u oTaeixa. ['uruena cHa. BinsiHue Tabaka H alkoroIs Ha
HEPBHYIO CUCTEMY.

Jene3nl BHYTPEHHEH CEKPELIHH.

@yHKIMH Kelle3 BHYTpeHHeH ceKpeluH. ['OpMOHBI M MX 3HAUCHHE IS OpraHusMa, OTIHIHC OT
dbepMmenToB. POk ryMOpanbHOM peryidluu B opraHu3me. 3abosieBaHus, CBA3aHHBIE C HAPYLICHHEM
(GyHKIMH jKene3 BHYTPEHHEH CEKPEIHa.

PaspuTHE "eIoBeYECKOro OpraHu3Ma.

[Tonopsle ene3sl. [loNOBBIE KIETKH, MX CTpoeHne W passuthe. OmiomoTBopeHue. Pomb
XpOMOCOM B Tlepelade HACIe[ACTBEHHBIX CBOHCTB. CXOICTBO paHHMX CTaJui PasBUTHs 3apOMbIIIA
YenoBeKa M I03BOHOYHBIX JKHBOTHBIX. IluTanue 3aponsima. [locTsMOpuoHATbHOE Pa3sBUTHE YEJIOBCKA.
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OcoOeHHOCTH pA3BUTHS JETCKOTO M IOHOIIECKOrO OpraHH3MOB. 3HaueHHMe (QU3MYECKOH KyIbTYPHl H
CIOPTA JyI HOPMAJIBLHOTO Pa3sBUTHA U YKPEIJIEHHS OpraHHu3Ma.

OpragmsM — eiuHoOe 1esoe. KoopanHaIHMs AesTeIbHOCTH BCEX CHCTEM OpraHoB (IyMOPaJIbHEIE U
HEPBHEIE MEXAHM3MbI PETYIISIIUH H CaMOPETYIISAIIHH).

OBLASA BUONOInA
Brenenne
O6mas 6uosorus — mpeaMeT 00 OCHOBHBIX M OOMIMX JUIs BCEX OPraHM3MOB 32KOHOMCPHOCTSX
SKM3HEHHBIX SBICHHH. 3HadeHue o6INel OWOMOTMH [UIf MEIMIMHBL, CEIbCKOrOo X03siHCTBa, JIECHOH
IIPOMBIILICHHOCTH K JPYTUX OTpacjeil HapoJHOro X03gHCTBA.

IBOJMIOIHOHHOE yIeHHE

O6m1as XapakTepuCTHKa OUOJIOTHE B TONapPBUHOBCKMH Mepuoj. PasBHTHE 300JI0IMH A OoTaHHUKH.
T'0COICTBO B HAayKe MeTaM3WUeCKHX NpEICTABIEHHH O HEH3MEHHOCTH INPHPOABI H «H3HAYaIbHOH
nenecoobpasaoctuy. Tpymsl Kapna JIuHHes IO CHCTEMATHKE PacTeHHH M JKMBOTHBIX, MX 3HAYCHHE.
Vuenne JK.B.JlamMapka 06 5BONIONMM OJKMBOM IIPHpOXBI M ero 3HaueHwe. IlepBele pycckue
3BOJTFOLIMOHHUCTEL.

HMcropudeckHe NPENNOCHUIKA BO3HMKHOBeHHs ydeHus Yapiesa JlapBuHa. OobmecTBeHHO-
SKOHOMHMYECKHE IPEANOCHUIKE. YCrexd Guonorni B nepoif momosue XIX B. YCmexw CEIbCKOIO
X03SHCTBA B BBIBEJECHUH IOPOJ] JOMAIIHUX XKMUBOTHBIX M COPTOB KYTBTYPHBIX pacTeHui. lIyremecTsue
Ha xopabne «burmasy. Tpyast U.[lapeuHa.

OCHOBHBIC TIOMOKEHHS 3BOMIONHOHHOrO ydenuws U.JlapeuHa. 3HAUCHUE YYCHHS VIS PasBUTHA
eCTECTBO3HAHMs. JIBIDKYIIHE CHJIBI  JBOJNIOUMH. HacrmencTBeHHOCTh.  M3MEHYMBOCTB, — BHJEL
H3MEHUYMBOCTH. EcTecTBeHHBIM 0T60p. Bejyias poib eCTECTBEHHOr0 0TOOpa B 3BOIOLHH. boprba 3a
cymrecTBoBaHue M ee (opMmel. FICKycCTBeHHBIH OTOOp M HAC/IENCTBCHHAs HM3MCHIHBOCTE — OCHOBA
BHIBEICHHS TIOPOJL IOMAITHYX XUBOTHBIX H COPTOB KYJIBTYPHBIX pacTenuit. Obmee u pasiniHoe MEXIy
UCKYCCTBEHHBIM ¥ €CTECTBEHHBIM 0TOOPOM.

[IpHcnocoOGUTENBHEL XapakTep 3BomOIHA. OTHOCHTENbHAS Henecoofpa3HocTh. JIMBepreHTHEIM
xapaxTep spomonuu. Konseprenuus. [Iporpecc u perpecc. BrIMHpaHHe BHIOB.

ITorsATHE 06 YPOBHAX 3BOJIOLUOHHBIX IPe0Opa30BaHHH.

MUuKpO3BOJIFOLIUS.

Iomysisiust KaK dTeMeHTapHas eMHAIA SBoIIonkH. [lonsTHe 00 9KONOrHYECKOH 1 TEHETHYECKOH
XapaKTEPUCTHKAX —TOMyJSIMi. OIeMeHTapHble (QaKTOpPhl IBOJIOAH. EcrectBeHHBIH O0TOOD —
HaIpaBJISONIHI dakTop sBomonuy. MOPMBI ecTecTBEHHOTo 0T6opa. TBOpUecKas pojb €CTECTBEHHOTO
orbopa. BumoobpaszoBasue — pe3ylbTaT MHKposBosrouuu. Iyt Bunoo6pazoBanus. Bup. Kputepun
puna. CTpykTypa BHIA.

Makpo3BOIIOLHS.

BoO3HUKHOBEHHE HAIBUIOBBIX TakcoHOB. Popmel ¢unoresesa. Ilonarne 0 CKOPOCTH SBOIOLHH.
COOTHOIICHHE MEKIY MUKPO- ¥ Makpo3Boronuel. OCHOBHBIC HAIPABIECHHSA SBOJIFOLHA. BuomornyecKui
mporpecc u OGuomormyeckuit perpecc. IlyTw HOCTHIKEHHSI OMONOrMYECKOrO Iporpecca. PesyneTare!
SBOJIFOIMH: OPraHHYECKas LeecO00pa3sHOCTh, IPHCIIOCOOIEHHOCTE OPTaHI3MOB, MHOTr0o0Opa3ue BHIOB.

CucremMa pacTeHHH H IKHBOTHBIX — OTOOpaKGHME OJBOMIONMH. I[IPHHIAIBI COBPEMEHHOH
Kaccu(uKay OpraHu3MOB.

PasBuTHE OPraHAYECKOro MUpa

OCHOBHEIE TOKa3aTeNCTBA DBOJIOUHH OPraHWYeCcKOro MHpa: CpPaBHHUTEIBHO-dHATOMHYCCKHE,
sMEpHonorHyecKkue, Guoreorpaduyeckie U maneoHToNornyeckue. CpaBHUTEIbHOE M3YICHHE CTPOCHUS
COBPEMEHHBIX JKHBOTHBIX M PACTEHHIH C IE/BIO J0Ka3aTeIbCTBA HX HCTOPHYECKOTO PasBUTHA. [omonorus
W aHAJOTHsA. PyIMMEHTHI ¥ aTaBA3Mbl B CTPOCHHMH COBPEMEHHBIX OPraHH3MOB Kak OKasaTebCTBO HMX
SBOJIOIMH. CXOICTBO 3apOJBINICBOrO pPA3BHTHS OPraHM3MOB KaK JIOKa3aTe/IbCTBO COHMHCTBA HX
Iporcxoxnenns. buoreneTnyeckuit 3akon Mrosepa-I'ekkers.

I aBHble HAIPABICHHS SBOJNIONMM — TyTH DasBHTHS OPraHWYECKOro Mupa. JlemeHue HCTOpHH
3eMiH Ha 9pBl M TIEpHONBL Pa3BUTHE OPraHMYECKOTO MHpa B apXeHCKyio, IPOTEPO30HCKYIO H
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Ae030MCKYIO Opbl. BO3HUKHOBEHHE pacTeHUN W JKUBOTHBIX — JHBEPIeHIIMS B OPraHUYECKOM MHpE II0
crocoby nuTanus. KocMudeckas ponib 3eleHbIX pacTenui. OqHOKIeTouHbIe. MHOrOKIETOUHBIE. BRiXo
pacTeHuii Ha Cymly B majgeo3oiickyio opy. [lcunoburer. Mxu. IIpaurHbl paciiBeTa NanopOTHHKOBHIHBIX.
[losiBneHUE rOIOCEMEHHBIX.

BEIXO/ KHBOTHBIX Ha CyITy. BO3HMKHOBEHHE IIO3BOHOYHBIX ITYT€M NOBBILECHHA OpraHU3alllH,
pasBUTHs IPHCIOCOOIEHHH MHMPOKOTO 3HAYEHMs ¥ paclIMpeHHsa cpeisl oburanus. Kucremepsle Kak
IpefKy 36MHOBOIHBIX. [l0siBIEHME W DPacLBeT IPEBHHX 3eMHOBOAHBIX. Creromedanbl — «COOPHBIE)
(OpMEL

PasBHTHE OPraHHYECKOTO MHpPA B Me3030HCKyo 9py. I'ocnonctso ronocemenHsix. IlosBienne u
PacIIPOCTPAHEHHE TOKPHITOCEMEHHBIX. PaclBeT IpecMbIKAOIUXCs. BO3HUKHOBEHHE NTHI U
MJICKONIMTAIOMMX. [losgBIleHHE KOCTHCTBIX  pblO. IIpuyMHEI BEIMHpaHHs  TOJIOCEMEHHBIX M
TIPECMBIKAIOLIUXCS B ME3030HCKYIO 3pY.

Pa3BUTHE OpraHMYecKOro Mupa B KaiHO30MCKyl0 5py. ['OCHOACTBO HNOKPLITOCEMEHHBIX,
HACEKOMBIX, IITHI[ M MJIEKONMTAOIIMX. BO3HHKHOBEHHE B IIPOIECCE BBOMIOLMHM MHOTOYHCIICHHBIX
IprCcIIoco0IeH i K pasHo00pa3sHEIM cpefiaM OOUTaHHS.

IIpoucxoxxaeHHe YeJI0BEKA

YenosekooOpasubie 06e3bsHBI U denoBeK. U.JlapBuH O MPOMCXOXACHHU YEIOBEKA OT JKHBOTHBIX.
@.DHreqsc O pONTH TPyHAa B TPEBPAINEHWH APEBHHX 00€3bsH B 4YenoBeKa. JIBHIKYIIME CHIBI
AHTPOIIOreHe3a: COMMANBHEIE 1 6uonornyeckue GakTopkl. Besymmas pomb 3aK0HOB OOIIECTBEHHOH KU3HA
B COIMAIBHOM IIPOTPECcce denoBedecTsa. Poilb GHONOTHYECKHX M COLUMANBHBIX (aKTOpOB B 3BOIIOLHH
JeI0BeKa.

WckonmaeMmble OCTAaHKA denoBeka. Haxomxu B Tamzanmu. [lpesHelnme moju (IHTEKaHTPOI,
CHHAHTPOI, Teiaensbeprckuit dwenosex). JlpeBHme monu (HeangepTansusl). Mckomaembie IHOIH
COBPEMEHHOTO THIA (KPOMAHBLOHITEI).

Benyias posib 3aKOHOB 00IIECTBEHHOM KHU3HM B COLMAIbHOM IIPOrPECCe JEI0BCHECTRA. EnuaCTBO
IPOUCXOXKIECHHA YEJOBEUECKHX pac. AHTHHAy4YHas, pEaKUHOHHAsd CYIIHOCTh «COLHATBHOTO
JApBUHU3MA» U PACH3MA.

OcHOBBI 3KOJIOTHH

DKOJOTHS — HAYKA O 3aKOHOMEPHOCTSX B3aHMOOTHOIICHHE OPraHW3MOB CO CPENOH. 3anaqu
sxonoruu. Cpena u sxosorudeckue haxropsl. [IpucrnocobneHHOCTS OpranusMa (Bupa) Kk aDMOTHYECKHM U
GHOTHYECKHM (bakTopam cpembl. KoMIUleKkcHOe Bo3JeHcTBHE (HaKTOpoB Ha OPraHH3M. OcHoBHEIE
KIEMaTHdeckne (GakTopsl (CBET, TEMIEpaTypa, BI&XHOCTh) H HX BIASHHC Ha OpraHH3M.
OrparnumBarolie (BakTopsl. JleATeNbHOCTh YeIoBeKa KakK 9KOJOrMYecKHuH (aKrop. [pucnocobneHus
pacTeHH# M JKUBOTHBEIX K CE30HHOMY PHIMY BHEINHHX yciaoBui. CE30HHOCTh B MPHPOJE. CocrosHue
3UMHEr0 IOKOS. XOTOHOCTOMKOCTh. MDaKTOphl, YINPAaBISIONME CC30HHBIM pasBUTHEM. SIBICHHA
¢oToneproau3Ma y PACTEHHH H HKUBOTHBIX.

[Momyssmus. PakTopsl, BEI3BIBAIOLINE U3MEHCHHS YHCICHHOCTH IOy ISIIHA.

Bu, ero SKONOTHYecKas XapakTepHCTHKa. PaluoHalbHOE HCIIOIb30BAaHHE BHNIOB, COXPAHCHHE HX
pasHoob6pasusl.

BuoreoneHos. IlpuMepsl — NPECHOBONHBIA BOXOeM, HyOpaBa. B3amMOCBS3b MOMYIAUMH B
Guoreonenose. Llemn muramus. [IpaBHIO 3KOIOTHYECKOR riapamubl. CaMOpErymsius B OHOreoneHose.
CmeHa Guoreoneno3os. Co3IaHFe HCKYCCTBEHHBIX GHMOreOLEHO30B B pe3ysbTaTe leNeHalpaBIeHHOH
XO3SHCTBEHHOM MeSTEIBHOCTH YeloBeKa. ArpoleHo3bl. IloBblleHHE NPOAYKTHBHOCTH AarpoleHO30B.
Oxpana OHOTreoIeHO30B.

OcHogsl yueHus o buocdepe.

Buocdepa u ee rpanuisl. Hoocdepa. ITnotrocTs xu3Hu. buomacca IOBEPXHOCTH CYIIH. buomacca
mouBbl. buomacca Mmuposoro oxeaHa. JKuWBOe BEIIECTBO, €ro rasoBasg, KOHICHTpallMOHHAL,
OKHMCTUTENbHAS M BOCCTAHOBHTENbHAs (yHKuuM. Kpyropopor Bemiects B Ouochepe. buorennas
MHTpaIHs aTOMOB. POJb MHKpOOPraHH3MOB. POITb 4enoBeka B Guocdepe. OXpana NPHPOABL H ITAHOBOE
BOCITPOM3BOJICTBO €€ OOraTcrs.
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11.

12.

PexoMenyemasi aTeparypa

O6mas 6uomorus. 10-11 k. - Axagemuueckuii yuebuuk mis wkon.- [LM. Bopomun, JL.B. Beicoukas, I'.M.
Jpmvuran m ap. Y.1 1 2. Tloa pen. B.K. Ilymckoro 1 I'.M. JbiMmnna. - M., «IIpoceewmenney, 2008.

Bronorusa. 10-11 x1.- Akanemudeckuii yuebnuk s wkon.- JLK. Benses, [LM. bopoaun, H.B. BopoHuos u
ap. —M., «IIpocBemmenue», 2008.

Bronorus. O6mmas 6uonorus. 10-11 k1. - Yuebuuk s obuieobpazoBaTe/bHbIX KoL — A.A. KaMeHCKHH,
E.A. Kpukcynos, B.B.ITaceunuk.- M., « [Ipoda», 2006.

OcHoBbl 00meil Guonoruu. 9xi.- VuebHuk a1 obmeobpasosarenbusix mkon.-H.H.I[Tonomapesa, O.A.
Kopuunora, H.M. Yeprosa. [Tox pen. Y.H. [loHomaperoii. - M., «Benra-rpad», 2006.

Buonorus. 6 kin. YueGHuk ans obmeoGpasosatensubix wkon .- W.H.Ilonomapesa, O.A.Kopruiosa, B.C.
Kyumenko. - M., «Benra-rpad», 2008.

Pacrenns. Bakrepuu. Tpubel. Jlumaiimuku., 6 wi- YuebHuk s obumeobpasosatensHbix wwikom- HM.H.
[Monomapesa, O.A. Koprunosa. - M., «Benrta-rpad», 2007.

Buonorus. Yenorek. 8 k. -YueGuuk ans obuieobpasosarensheix wkon- JI.B. Komocos, P.JI. Maur, W.H.
Bensier.- M., «[Ipodan, 2008.

Buonorus. Yenosek.8 k. - YueGuuk s o6meodpasosatensubix wkon. A.C. baryes, AJI. Kyssmuna, A.JL
Hosznpauesa. - M., «ZIpoda», 2007.

Buosorust 8 ki~ Yuebuuk st obmeobpazoparensHeix wkon.- A.I'. paromunos, P.JI. Maw. - M., «BenTa-
rpac»,2008.

Buonorys. MHOrooGpasse JKMBOTHBIX OpraHM3MOB, YueGHuK s obmeobpasosarenbHex wkosi- B.b.
3axapog, H.U. Conun. - M., «JIpocan, 2007.

Buonorus. JKupoTHble.7 K1 - YueGuuk ans obmeobpazosarensHsix wmkoix- B.M. Koucranturos, B.T.
babenxo, B.C. Kysemenko. - M., «Benra-rpad», 2004.

Buonorus. YKupoTHble. - YueGuuk m1g obmeobpazosatenbHbix wkoi. — B.B. Jlarromus, B.A. IlankuH.- M.,
«Ipoca»,2006.

13. Obmas Guonorus. 10 K.~ YueGuuk s obmeobpazosarenshsix wkon. B.B. 3axapos, C.I. Connt. Ilon
pexn. B.B. 3axapoga. - M., «Jlpodan, 2005.

14. O6mas 6uosorus. 9 Ki. -YuebHuk ans obmeobpazosarenshsix wkoi. C.I. MamonTos, B.b. 3axapos, H.H.
Conun.- M., «Ipodax, 2000.

15. O6mas 6uomorus. 10-11 k1. — Yuebuuk ana obineobpasopatenshbix wkon.- JL.K. benses, [1.M. Bopoaun
u 1p.-M., «IIpoceetenue», 2006.
16. AHaToOMHs M (DU3HONOTMs YeloBeKa.- YueOHHK JId YriyOneHHOro usyueHus OHONOTHH. — M.P. Canun. -
M., «IIpoceemenuen», 2001.
17. Buonorus. 9 k1. — Vuebank ana obuweobpasoatensHslx wkol. A.M. Llyamep, O.JI. Tlerpuwmsa. ITox pen.
B.H. 3aropckoii u 3.B.JIxo6umoBoiit.- M., «IIpocsemenue», 2002.
18. Bronorus s noctynaomux B Byssl. [oa pen. H.B. YeGsimesa u C.B. KysHeuoBo#.- 4.1 u 2. M., «Hosas
BoJiHay, 2001.
19. Buonorus. JKusotasre. 7-8 kn. YueGuuk mis obumeobpasosarensHeix wkon. - AWM. Hukuwos, M.X.
[apogra - M., «ITpoceewenuer, 2000.
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