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OCHOBbI LUTONOIrMun

KneTka - sneMeHTapHas XHBasi CHCTeMa, JIeXKallas B OCHOBE CTPOEHMS M Pa3sBHTHSI OPTraHH3MOB.
WcTopust OTKPBITHA KIIETKH. OCHOBHBIE ITOJIOKEHUS KJIETOUHON TEOPHH.

CoBpeMEHHBIE METOOBI HCCHENOBaHUA KIeTKH. OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTBI
3YKapHOTHYECKOH KJICTKH: Hapy)KHasi KJIeTodHas MeMOpaHa, HUTOIIa3Ma, 41po. CTpoeHue 1 QyHKLHH.
CXO/ICTBO M pasIMyHe MEXIy DPACTHTCIBHBIMH H JKHBOTHBIMH KieTkamu. IIpokapmorHueckas H
syKaproTHYecKas KiaeTku. CXOICTBa U OTIHYMA.

Xumuyeckas opranmsanus kiaetkd. CoaepxaHHe XHMHYECKHMX JJIEMEHTOB B KieTke. Boga u
IPYTHE HEOPraHMYECKHE BEIECTBA H UX POJIb B XU3HEAEATEIBHOCTH KICTKH.

OpraHnyeckue BeleCTBa.

VriaeBomsl. MoHO- M nommcaxapuasl. DYHKIMM YIIEBOAOB B IKieTKe. JIMIUABI (KHpBI |
TUouasl). OYHKUMH )KUPOB U JIUIIOUIOB B KIETKE.

Benkn xak OuomonuMepbl. PyHkium OelKOB B KIETKE. AMMHOKHCIOTBL, HX CTPYKTypa H
cpoiictBa. Ileppuunas, BTOpWYHAS, TPeTHYHAs M YCTBEPTHUHAS CTPYKTYPHl OCIKOBOW MOJICKYJIBL.
®epMeHTHI, UX POJIb B IIpoLieccaX XKHU3HEACATELHOCTH.

Hyxnennossie kuciotel. JJHK n PHK xax 6uononumepsl. @ynkiuu. HykneoTuasl, HX CTPOCHHE
U cOeMHEHHE IIPH 00Pa30BaHUH ONHHYKICOTHAHOM nenu. [IpHHINI KOMITIEMEHTapHOCTH. PermKarus
JIHK. Koa JHK. PHK. Crtpykrypa u Buasl PHK. AT®. Conepxanne AT® B kierke. Makposprudeckue
cB3u B AT®. 3nauenne AT B xuznenearensHoctr Kietkd. HAJL, HAJI®, ®AJL 1 uX poiib B KIETKE.

OGMeH BEIECTB M DHEPrMH B KieTKe. [lmactudeckwil W 3HEpreTHYecKMH OOMEH — OCHOBA
KH3HEESITENPHOCTH KJIETKH. DHepreTuueckuii ooMeH. CTaguu SHEpreTHyeckoro ooOMeHa B KJeTke. Bust
Opoxenns. I'mukomms. DHepreTruueckas 3¢ (peKTHBHOCTE NporeccoB Opoxenud. Muroxonapuu. Csssb
cTpYKTYpH u ¢yukuun. Krerounoe asixanue. OcHOBHEIE 0COOEHHOCTH Iukia Kpedca. OxucnurensHoe
dochopumpoBanye.

Tnacrudeckuii o6men. ABToTpodHEIE U reTepoTpodHBIe KIeTKH. OCOOEHHOCTH 00MEHA BElECTB
Y SHEPTHU B PAcTHUTENBHOM KieTke. PoTocuHTe3. bruonorudeckuit cmpicn GoTocHHTE3a. XIOPOMIACTHL.
Cas3b CTPYKTYpEI U yHKIMH. CBeTOBas U TeMHOBas (a3sl GoTocuHTe3a. Ponb hepMenTOB.

[IyTH NOBBIMICHHS MPOAYKTHBHOCTH IpoIleccOB (OTOCHHTE3a Y CEIbCKOXO3AHCTBEHHBIX
pacteHnii. XeMOCHHTE3 Ha IpUMepe OakTepuil.

BrocunTes Genka. Pojib HyKJIEHHOBBIX KHUCIOT B 9TOM IIpoliecce. I'eH u ero pons B OMOCHHTE3E
6enka. Kog JHK. Peakuuy MaTpuaHOro ciuresa. Poib GepMEHTOB B OCYLIECTBICHHH OHOCHHTE3A OeNKa.
3nauenue AT® B aTOM Iporiecce.

B3anMOCBSI3b IPOLECCOB IHEPTETHYECKOTO U [IACTHUECKOTO 0OMEHOB B KIIETKE. ABTOPETY/IALUSA
XHUMHYECKUX IPOLECCOB B KIETKE.

Hexnerounsie dopmel xu3HU. Bupychl. X ynbTpaMuKpoCKONIHYECKas OpraHu3alus, 3Ha4eHHe 1
poib B Ipupose. Bupycuslie 6os1e3H1 YesioBeKa, XUBOTHBIX U pacTeHuH. IIpumepsl.

PazMHOXeHHE U MHINBUAYAJIBHOE Pa3BUTHE OPraHU3MOB.

Jlenenne kimeTok — OHONOTMYECKHH Ipoliecc, JIEXAIMM B OCHOBE pasMHOXEHHWS H
HHIMBUIYATBHOTO Pa3BUTUS OpraHu3MoB. OOMHOCTE MPOLECCa MHTOTHYECKOTO JCTICHUs KICTKH Y
sykapuoT. MutoTrueckuit uuki. Y asoenue JHK nepex Muto3oM. brosorndeckuit cMeicn Muto3a. Dassl
MHTO3a. BHI0OBOE IIOCTOSHCTBO 4YHCIa XpoMocoM. MHauBHayanpHOCTE XpomocoM. MX cTpoenwe.
lanmnoMaHpl ¥ JUIUIOWAHEIH Habopbl xpomocoM. COCTOAHHME XPOMOCOM B HEJENAIIEMcd  Aape.
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HenpepsIBHOCTE ¥ [IPEEMCTBEHHOCTE XpOMOCOM. [IOCTOSHCTBO KONMMYECTBA JHK B sigpe. AMHUTO3 Kak
dopma jeneHmsa wuHTepda3HOro sApa, HE CONPOBOXKAAOIIA’CA PABHOMEPHBIM — PaCHpPECICHHCM
HACJIEJICTBEHHOTO MaTepuaa.

GopMBI Pa3MHOYKEHMsS OpraHmsMoB. becmonoe m Tmonosoe pasMHOXeHHe. [TonoBbie KIETKH:
SMIEKIETKH B CIEpMAaTo301 51 (MOpGhOIoTHs).

Meiio3. Buonmornueckuii cMbpica Meiio3a. OCOOEHHOCTH pa3BUTHs AWUEKICTOK U CIEPMATO30HI0B
(rametorenes). OMIOROTBOPEHUE — IIPOIECC BOCCTAHOBICHUS JUITTIOMHOTO Habopa XpOMOCOM.

VIHAWBUIyalbHOE PAa3BHTHE OPraHW3MOB. PasBMTHE OIUIONOTBOPEHHOrO siiilia (Ha mpumepe
nanneranka). Jpo6nenre. Ctamus 6mactynsl. actpyasus. CTagus racTpyiibl. 3apoJBIIIEBhIE JIHCTKA.
TOMOOr st 3apOIBIIIEBHIX THCTKOB KAk CBHETEILCTBO EIMHCTBA POUCXOXK/ICHHS KUBOTHBIX. 3aKIa/IKa
cucTeM opraHos. [TocraMbpronatsHoe passuTHe. [IpaMoe n HempsMoe passuThe. [IpuMepsL.

Bo3HHUKHOBEHHE KU3HH Ha 3eMIIE.

Yu3Hbp — XadecTBeHHO HOBas (opMa [OBIDKeHHs Marepud. JIoHaydHBIC NPEICTABICHHA O
MPOMCXOXKICHHH JKH3HM. YueHHe O camosapoxxaenuu. PaGotsr Penw, Tepexosckoro, Ilacrepa,
TOKA3aBIIHe HEBO3MOXHOCTh CAMO3apOXAEHMA JKU3HH, TEOpHH 3aHOCA JKM3HM Ha 3eMIIO C JIPYTHX
KOCMUUEeCKEX Tesl. COBPEMEHHEIE TEOPHH BO3HMKHOBEHHS JKM3HM Ha 3eMye M3 Tel HEKMBOH MPUPO/IBI
(A.W.OnapuH u 1p.).

OCHOBbI TEHETUKA

[eHeTHKa — HAyKa O 3aKOHOMCPHOCTSX HACJICACTBEHHOCTH M H3MEHUHBOCTH. 3HAYCHHE I€HETHKH.

OCHOBHbIC 3aKOHOMEPHOCTH TIepefadll HacIeACTBEHHBIX NPH3HAKOB. | HOPH0IOTHICCKUH METO/
H3y4EeHHs] HAC/IEJCTBCHHOCTH. 3aKOHOMEPHOCTH HACICNOBAHMS, YCTAHOBJICHHBIC I''Mennenem.
Monorubpunaoe ckpemusande. [lepsbii 3akom I .Mengens. EnuHo0Opasue MEPBOro MOKOICHHS.
JIOMHHAHTHBIE M PEIleCCUBHBIE NPU3HAKH. ['OMO3HIOTa M TeTepO3UrOTa. AJUICIBHEIC M HEAIETLHDLIC
regpl. ®eHotun u reHOTHI. Btopo#t 3akoH I Mennend. PacimienneHne BO BTOPOM IIOKOMEHHH.
[IpOMEXYTOUHBIN THII HACICIOBAHHSL. AHAMH3UPYIOUlEE CKpEllMBaHHE. ['MIIOTE3a «UHCTOTBI [aMeT».
Meiio3 KaK MaTepHaIbHas OCHOBA TMIIOTE3b! «IUCTOTHI raMeT». Tperuit 3akoH [".MeHzes. Jurubpuasoe
¥ oNUrudpuaHOE CKperunBatue. He3aBucuMoe KOMOHHIPOBAHNE HACICACTBEHHBIX NPU3HAKOB NPH AH-
¥ [OJMUTHOPUIHOM cKpemuBanuu. CTAaTHCTHYECKHiT XapaKTep ABjNeHu# pacuierienus. Llutonoruyeckue
ocHOBBI 3ak0HOB [".Mennens. I{uronazMariyeckas HacaeACTBEHHOCTD. [IpuMepsl.

XpomocoMHas Teopus HacieAcTBeHHOCTH T.Moprana. SlBneHne CHEIUICHHOTO HACICAOBAHHSA.
Monnoe cremienue. HemonHoe cuemnenne. [lepekpect XpoMOcOM B ME#H03¢ — MPOLECC HApYLICHUS
cremenust. [eHOTHIMUECKOE OnpeencHue mona. 110n0Bble XPOMOCOMBI M ayTocoMbl. CIEmIeHHoe ¢
II0JIOM HacJIEJ0BAHUE.

[eHOTHN KaK IEJIOCTHAS MCTOPHYECKH CJIOXKHBIIAsCA CHCTEMA. B3auMOASHCTBHE aJIENBHBIX
reHoB. Hacnenosauue rpynm KpoBU. B3auMoNeHCTBEE HEAIEIBHBIX TCHOB.

3aKOHOMEPHOCTH M3MEHUMBOCTH. PONb IeHOTHIIA H YCNOBHH BHEIIHEH Cpezbl B pOpMUPOBAHUH
(enotrna. MsmenunBocth W ee (GOpMEL M3MEHYMBOCTH NPH3HAKOB, HE CBA3AHHAT C W3MECHCHUAMH
resorana. Hopma peakuun. CTATHCTHYECKHE 3aKOHOMEPHOCTH MOIH(HKAIMOHHON H3MEHUMBOCTH.
BapHanioHHEIN Psil ¥ BApUANHOHHAS KPUBAs, MCTOABI ONIPE/CNeHHs CPEIHEH BETMIHHbI BAPHALHOHHOTO
paaa.

CeHOTHIIHYECKAs U3MEHUYHBOCTL: MYTallHi ¥ KOMOHMHAIMHU. ['€HHBIC, TCHOMHbBIE U XPOMOCOMHEIC
MYTaIH. 3aKOH FOMOIOTHYECKUX PS/IOB B HaceAcTBeHHOH nsmenynsocty H.M. Basnmosa. MyTtareHHble
akTopbl. DKCIEpHMEHTANbHOE NOTydeHHe MyTauuid. Myraiuu kak MaTepHal I MCKYCCTBEHHOTO H
€CTEeCTBEHHOr0 0TOOpa. 3arps3HeHre IPHPOJHON CpeJibl MyTareHaM| U €ro MOCIEACTBHA.

[eHeTrka yenoseka. MeToAbl U3yUEHHUS HACIEACTBEHHOCTH Y€I0BEKA.

[eHeTHKA M TEOPHUS DBOJIONHHU. | eHeTHKa TOMyNANHi. Peseps HACICICTBEHHOH W3MEHYMBOCTH B
TIPHPOIHBIX NOMYJISIHIX. POPMEI €CTECTBEHHOTO 0TOOPA, HX CBS3b M COOTHOIIEHHE C YCIOBUSIMHU CPCABL.

BOTAHUKA
BoTaHHKa — HAayKa O PacTeHHMsX. PAacTeHHe — IENOCTHBIA OpraHu3M. PacTHTENbHBIN MHD Kak
COCTaBHas 4acTh IPUPOIBL, €r0 pasHooOpasye M pacIpoCTPaHEHHE Ha 3eMIIe.
O01ee 3HAKOMCTBO C LIBETKOBBIMY PACTEHHSMH.



Krnetounoe cTpoeHme pacTeHus. CTpoeHHE PacTHTENbHOH KieTKH (TMOBTOPEHHE U3 Kypca
nuronorny). TKaHH OPraHOB PACTCHHS B CBSI3H C BBHIIOJHAEMBIMH (QYHKIUSIMHA B [ENOCTHOM OpraHH3MeE.
B3amMOCBA3b OpraHOB. BereTaTMBHBIE OpraHbl LBETKOBOTO PACTEHMs: KOPCHb, CTeOelb, JHUCT.
TeHepaTHBHBIE OPraHbl: IBETOK (COUBETHsA), IUIOK, CEMA. OCHOBHBIE JKM3HEHHbIE (GYHKIIMH
PACTUTEIBHOTO OPraHU3Ma: NHTAHHUE, ABIXaHHUE, POCT M Pa3BUTHE, PA3MHOKCHHC. JIBH)KeHHE pacTeHHUI.
Croco65I PacrpoCTPaHEH s IOZOB U CeMsiH B IPHPO/e. 3HAYCHHE CBOEBPEMEHHOH yOOpKHM IUIOAOB H
CeMSH KyIbTYPHBIX PACTeHWi. YCJIOBHS XH3HH pacTeHus (BOZa, BO3AYX, CBET, TCIUIO, MHHEPATbHEIC
conn). BIusHHe PasTHYHBIX YCIOBHH Ha POCT M pa3sBuThe pacTeHHH. Ce30HHLIC SBICHUS B XKU3HHU
TIOKPBITOCEMCHHEIX pacTeHuil. PacreHms BecHOH. OxpaHa pacTeHHH M YBEIMHUCHHC DPaCTHTCIBHBIX
Gorarcts. 3HaUeHME PACTEHUI M PACTHTENBHOTO IOKPOBA B MPHPOAE, JKM3HHM 4EI0BEKa U B HapOJHOM
xozsiicTBe. PasHoobpasue pacTHTenpHOro mupa. JKusHeHHble GOPMBI IBETKOBLIX PAacTeHHH: ACPEBO,
NONYKYCTApHUK, KYCTapHWK, TPABSAHHCTBIE DACTEHHs — OJHOJICTHWE M MHOIOJICTHHE. Pacrenue u
okpyxatoias cpeqa. OxpaHa pacTeHUH.

Kopens.

OyHKIMA KOpHS. Pa3BuTHE KODHs U3 3apO/BIIIEBOr0 KOPEIIKa CeMeHH. BUIbI KopHEH (rmaBHBIH,
6oKoBo#, mpuaaTounsie). THIIBI KOPHEBHIX CHCTEM (CTEP)KHEBAsd, BETBUCTAA, MOYKOBaTas). 30HbI KOPHS.
Poct xopHa. Kopresoit uexiuk. CTpoeHIE KOPHEBOTO BOIOCKA. BHEIHEE M BHYTPEHHEE CTPOCHUE KOPHA
OMHOJIONBHBIX U ABYAONBHBIX. BHIOH3MEHEHHs KOPHEH, HX CTPOEHHE, OHOIOrHIECKOe U XO3THCTBEHHOC
spavenue. Tkanu KopHs. Ilodusa Kak cpefa [Uis JKH3HH pacTeHuid. [loriomeHne KOpHSMH BOABI H
MUHEpPAIbHBIX CcONeH, Bommble KyIbTYphl MHHEpaIbHBIE €O/, HEOOXOMMMEBIE PACTEHHIO. 3HadeHue
0GpaGOTKH OYBEI, BHECEHHUS YA00PEHHUI, I0IMBA, PHIXJICHUS JUISl JKM3HA KYIBTYPHBIX PACTCHHH.

Crebeus.

®ynxuun crebis. [lober u ero dacty. IMouka. Ilouky BereTaTHBHEIC, IBETOYHbBIE, CMCIIAHHBIC.
Ux cTpoeHue u pacionoxkenune Ha crebre. Pasputue nobera u3 no4ku. Poct crebmns B AmuHy. BeTBiieHne
noGera. Pa3HooOpasue moGEeroB: MPSMOCTOSYHE, II0JI3ydHe, BBIOIMHECS, CTEIIOMHECS, UCIUIIOMHCC.
Tkanu cTe6Ns. AHATOMAYECKOE CTPOSHHE TPABAHMCTHIX M JAPEBCCHBIX cTebnedl nBynonbHex. Crebensb
OnHOMOMBHEIX. PocT cre6ns B Tommumy. O6GpasoBaHue rogwdHbIX Kojen. Ce3oHHBIE pa3iMuud B
apesecure. Bospact mepesseB. IlepefBrikeHre MUHEPATBHBIX M OPraHHYECKUX BEIICCTB IO cTedIIo.
BugousMeHennble T06eru: KOPHEBHUINE, CTONOHBL, KIYOeHb, JyKOBHIIA, UX CTPOEHHE, OHOTOrHIecKoe 1
XO35MMCTBEHHOE 3HAYEHHE.

Jlucr.

OyHKUMM 1HCTAa. BHelmHee CTpPOeHME JHCTa (JIUCTOBAas IUIACTHHKA, YEPEIIOK, OCHOBAHMS,
npuicTHKR). JKuikoBanne jiucTheB. 1IpocTeie M crnoxHble JHCThs. JIHcTOpacmonoxeHue. Txanu
mucta. OcOGEHHOCTH BHYTPEHHErO CTPOEHHs JIMCTa B CBA3M C ero Qynkimsmu. Koxuna # yCThbHIA,
MSKOTB JUCTa (cToNGuaTas u ryGuaras Tkamu). Xiopomactbl. CTpOEHHE JKMIIOK JIHCTa (IPOBOJAIINE
nyuku). JIACTBS CBETOBBIE U TEHEBbIE. JIBIKeHHE JIACTHER. JIMCTOBAsL MO3aMKa.

OGpa3oBaHHe OPraHUYeCKUX BEUIECTB B IHUCTBAX Ha CBETY ((OTOCHHTE3 — MOBTOPCHHAE TEMBI M3
pasaena "Uuronorus"). IlormomeHde NUCTBSIMH YINEKHCIOTO Ta3a M BBIACICHHE KHCIOPOZA.
HaxomnneHue sHepruu B pacTEHUH.

JIbIXaHye JIMCTheB. VIcmapeHHe BOABI NHCTBAMH. PacTeHus BIaXHBIX M 3aCYLIJIMBBIX MECT
06UTaHus. BHIOM3IMEHEHNS JIACTHEB. 1IpOIOMKATEIBHOCTD KU3HH JTHCTREB. JIHCTONa . 3HAYCHUE JTIUCTa
11 pacTeHuit. Poib 3eMeHBIX pacTeHHtii B IPUPOJIE U XKU3HU YENI0BEKA M X OXpaHa.

BereTaTuBHOE Pa3MHOKCHHUE IIBETKOBLIX PACTEHHH.

Pa3sMHOKeHHE PACTEHHI MOCPEICTBOM MOOEroB, KOPHEH W TUCTHEB B IIPUPOJIC M PACTCHHEBOACTBE
(BUIOM3MEHEHHBIMH [I00EraMu, CTeOIeBEIMH H KOPHEBBIMA UEPEHKaMHM, OTBOAKAMH, ACICHUEM KYCTa,
IpUBHBKOH). Bronornueckoe U X03aHCTBEHHOE 3HAUCHUE BETCTATHBHOTO PA3MHOXCHHS.

LIBeTOK, IUION, ceM4.

L{eTok — opran ceMeHHOro pasMHoxeHHs. Oynknuyu uBerka. CTpOCHHE IBETKA: BETOHOXKA,
IIBETOJIO0KE, OKONOUBETHHK (YaLTeYka M BEHYHK), THIUMHKH, IECTHK (W1 necTuky). CTPOCHUE THIYHHKH U
necTrka. JIBOMHOE OILIOJOTBOPEHHE y IBETKOBBIX PacTeHHil W ero MexaHusM. LIBeTKH OZHOMOIBIE K
oboemonple. OmHOJAOMHBIC M JByHoMHble pacTeHus. ColBeTHS M WX OHONOTMYECKOE 3HAYCHHUE.
I[TepekpecTHOE ONBUIEHHE HACEKOMBIMH H BETPOM.

CamoomblieHre. VIcKycCTBeHHOE —oOmbUleHHe. lIpopacTaHue NbUIbLUBL — OMIOJOTBOPEHHE.
O0pazoBaHuE CEMEHH U ILTOJA.



Cems. Oynxruu ceMsH. CTpoenne ceMsH (Ha IpHEMepe JBYAO0IBHOTO M OJHOIOIBHOIO PACTEHHH).
Cocras ceMsaH. Y CTOBHS IPOPACTaHMsl CEMSH.

Bexoxeers cemsiH. J[pIXaHMe ceMsgH. [IMTaHuMe W POCT NPOPOCTKA. Bpems mocepa M NiryOuHa
3aJICJTKA CEMSIH.

[Tnox. @yukiuw mwioga. Pasroobpasue mionos.

KonugecTBo ceMsH M IUIOAOB Y PasNU4YHBIX pacTeHHil. 3HaueHHE UBETKOB, IIOAOB U CEMSH B
MPUPOIE U XKU3HH YeJIOBEKa.

Knaccudukanus pacTeHUN.

DneMEHTApHBIE IIOHATHS O CHCTEMATHYeCKMX (TaKCOHOMMYECKHX) KaTeropusx (BHA, pOZ,
CEMENCTBO, KJIACC, OTIEN). 3HAaUeHHE MEeX/TyHapOAHBIX Ha3BaHHH PACTCHHH.

OCcHOBHBIE T'PYIINBI PACTEHHH.

Mroroo6pasue pacTUTeNbHOro Mupa. CrucreMarnueckuil 063op: bakrepun, Bogopocmu, I'pulsl,
Jumaitauku, MoxoBunusle, [TanopotunkoBuaasie, ['onocemenHsle (XBoliHble), [TOKpRITOCEMEHHEIE.

Otnen baktepuu.

O6mas xapaktepuctika. CTpoeHHE NPOKapHOTHYECKOH KIETKH (IIOBTOpEHHME H3 Kypca
nuronoruu). CTpoeHne M >KH3HeJesATeabHOCTh Oakrepuit. Kmaccudukamus OGaxrepuit mo ¢opwme.
[Mpumepsl. PasMHOXeHne OaxTepuil. PacnpocTpanenue Oaxrepuil B BO3AyXe, IOYBE, BOJE M B XUBBIX
opranusMax. Baxrepun OpOXKCHHs W THUNOCTHBIe Oaktepun. CHMOMO3 KIyOeHBKOBBIX GakTepuil u
0oGoBeIx pacrennit. BonesnerBopubie Oakrepun u Oopsba ¢ Humu. Pomp Oaxrepuit B Ipupose,
MEHIIAHE, CETECKOM X03SHCTBE U IPOMBILITIECHHOCTH.

Otnenst 3ejieHble U byprie BOJOPOCIH.

O6mas xapaxrtepucTuka. CucreMarnka. OIHOKJIETOYHBIE BOJOPOCHH  (XNIaMHIOMOHAA,
xjopeia, IIeBpOoKOKK). CrpoeHue W OCOOGHHOCTH JKU3HEAEATEIbHOCTH. HurTuareie BoAopociw.
CTtpoeHue ¥ OCOOCHHOCTH J>KU3HEJESTENFHOCTH. becrmonoe H IIONOBOE PasMHOXEHHE BOJAOPOCIHEH.
PacnipocTpaneHue Bozopociedf B Boje M Ha cyme. [IpuMepsl MOpPCKHX BoJopocied. 3HaueHue
BOJIOpOCIIEl B IPUPOJIE U XO3AHCTRE.

Hapcreo I'pudsr. Otaen Hacrosimue rpuOs.

OGmas xapakrepucruka. CucTeMarika. [IpH4nHbl HEONHO3HAYHOCTH CUCTEMATHKH IpHOOB U HX
CPaBHEHHE C PACTCHHSIMM U YKUBOTHBIMH. Husmue u Brictiie rpubel.

[lnsmounsie rpudbl, HX CTPOCHHE, IMHTAaHHE W Pa3MHOXEHHE. YCIIOBHs KH3HH rpuba B JeCy.
Cas3b I'pHOOB C KOPHAMH pacTeHui (MuKopH3a). CHeI00HEIE U SJOBUTBIE IPUOBI.

Ilnecuessie Tpubel  (Mykop u neHumwni). CTpoeHHe, pPa3sMHOXEHHME, OCOOEHHOCTH
KU3HEJEATENbHOCTH.

Jpoxoxu. CTpoeHre, pasMHOXEHUE, 0OCOOCHHOCTH XKH3HEAEATEIEHOCTH.

I'pubbl — mapasuThl, BBI3BIBArOINWE OOJE3HH pPACTEHHH (TOJIOBHS, CIIOPBIHBS, TPYTOBHKH).
CrtpoeHue, MUTaHUE, Pa3MHOXKEHHE.

Posb rpu6oB B IpHPOAE U B )KU3HHU YEJIOBEKA.

Otnest Jlnmaitauky. JIumalfHUKH KaKk CUMOMOTHYECKHE OPIraHU3MBI.

OGmast xapaktepuctuka. CrpoeHHe cloeBulna JumaiHuka. [lutanme. PasMHOXeHue.
JIuImaiHuKy HaKUITHBIC, JINCTOBATHIE, KYCTUCTRIE. POJb JIMIIAafHUKOB B IIPUPOIE H B XKH3HH YeTOBEKA.

Otnen MoxoBuaHEIE.

O6mas xapaktepuctuka. Cucrtemaruka. 3encHble MXHU. CTpOeHHE, pPa3sMHOXKEHHME W IIUKI
pasBUTHA KYKYIIKHHA JbHA. [loHATHA crIOpoduT ¥ raMeToduT.

CdarnoBsiiit MoX. 3abonaunBanue. OOpazoBanue Topda, Ero 3HaYCHHE,

Otaen [InaynoBuaHEIE.

O6mas xapakTepuctuka. [lmayn OynaBoBuaHblil. CTpoeHHe, Da3MHOMKEHME, LUK DPasBHTHSL.
3HayeHue MIayHOBUIHEIX.

Otnen XBOLIEBUAHBIE,

OO6mas xapakTepHcTHKa. XBoir mojeBoi. CTpoeHue, pa3sMHOXKEHUE, LMK Da3BUTHA. 3HAYEHHE
XBOIIEBUAHBIX.

Otnen [lanopoTHUKOBUAHBIE.

O6mas xapaktepuctuka. [lamopoTHuk opmsk. CTpoeHHE, pPasMHOMXECHHE H LUK pa3BUTHSL.
Hckomnaemble ManmopOTHAKOBUIHEIE U 00pa3oBaHHe KaMEHHOIO yIvid. 3HaY€HHE MAlOPOTHHKOBUIHBIX B
HPUPOJIE B KU3HH HEJIOBEKA.



Otnen N'onoceMeHHEIE.

O6mas xapakTepucruka. CTpoeHHe, Pa3MHOKEHHE W LMK PA3BUTHs Ha PUMEPE COCHBI U €TIH.
MyKCKHe ¥ JKeHcKHe mummKd. IIbumena. Cemsanouxu. [IpopacTaHue IBUIBIbI, POCT NBUILEBOH TPYOKH 1
onnonorsopenue. PacpocTpanenue u GHOTOrUs XBOHHEIX. 3HAYEHHE B IPUPOJIE U XO3SHCTBE.

IMoxpertocemennsle (I[BeTkoBBIE). ['OCIIOACTBO B COBPEMEHHOH (IOpPe IOKPHITOCEMEHHBIX H
NPEUMYLIECTBO HX IO CPaBHEHHIO ¢ [APYTHMH Ipynmamu pacteHuid. MHorooGpasue AHKOPacTylHX H
KyIbTYPHEIX LBETKOBBIX pacTeHHH. [IpucrocobIeHHOCTh MOKPHITOCEMEHHBIX K Pa3jMIHBIM YCIOBHAM
xu3Hu Ha 3emite. LIk passuTHs.

Knacc JIBygombHBEIE pacrenus. O6mas xapaktepucruka. CemelictBa: KpecTouseTHble,
Pozousernrie, boGosrle, [Tacnenosrie, ClIOXKHOIBETHEIE.

Kiace OanononsHele pacTenus. Obimas xapakrepuctuka. CemelicTpa: Jluneinsie, 3naku.

CpaBHHUTENbHAA XapakTepucTHKa cemelictB OpHomonpHble W JIBysoibHBIE. buonornyeckue
0COGEHHOCTH W HAPOIHOXO3SMCTBEHHOE 3HAYeHHE. THIHNYHLIE CETbCKOX03IHCTBEHHbBIE, TUKOPacTyIIHe
W JIEKOpAaTHBHBEIC PAaCTCHHS 3THX CEeMEHCTB. BimsAHHE XO34HCTBEHHOM MAEATEIHHOCTH YCIOBEKAa Ha
BHIOBOE MHOT000pa3ue IBETKOBBIX PACTEHHH.

Kpacnas kuura. OxpaHa peIKUX BHIOB PaCTEHHH.

PasBuTHe pacTUTENRHOTO MUpa Ha 3eMile.

YcnoxHeHne CTpOSHHS PaCTEHMIA B MPOIlecCe HCTOPUYECKOIO Pa3sBUTHS B CBA3M C IIEPEXOI0M OT
BOIHOTO K Ha3eMHOMY 06pa3y xu3Hu. OCHOBHBIE 3Tanbl pa3BUTHS pacTeHUH Ha 3emiie (Bpems OaxTepui,
BOIOPOCIEH, MOXOBHIHEBIX, ILTAYHOBHIHBIX, XBOINEBUAHBIX, MAllOPOTHUKOBHIHEIX, TOJTOCEMEHHBIX H
TTOKPHITOCEMEHHBIX ).

PactutensHbie cooblnecTBa.

[TousTrie 0 pacTUTEILHOM coolmecTBe. IIpucrnocoOIeHHOCTE pacTeHHH K COBMECTHOHM KM3HHU:
APYCHOCTh HaJ3eMHasd H MOJ3eMHasd, pasHbele Cpoku pazputHs. Cmena cooOmecTs. Pacturenbnnie
coobmiecTBa Kak 4acth JaHmmadTa. XapaKTepHBIE YepThl CTPOCHUS M OHMOJOTHMH PACTEHHH OCHOBHBIX
THIIOB PACTHTEIBHOCTH: TYHAPHL, Jeca, JIyra, CTellH, MyCTEIHU, 00/I0Ta, BOAHOH PAaCTHTEIbHOCTH; CBA3b
HX €O cpenod 00UTaHUS U X03siiicTBeHHOe 3HaueHne. OXpaHa pacTUTENILHOCTH.

3o00norunAa

300m0ordd — HayKa O JKHBOTHEIX. 3HAYEHWE >KMBOTHBIX B IIPUPOAE H JKH3HH UEJIOBEKA.
Bo3HNKHOBECHHE 300JI0THH KaK HAYKH 1 UCTOPHS €€ Pa3sBHTHI.

Knaccudukanus xHBOTHEIX. [loHsaTHe o BuAe, pole, CEMEHCTBE, OTpANE, KiIacce M THIIE.
3HaYeHHe W YCIIEXH COBPEMEHHOH 30010THH. CXOJCTBA H OTJIHYMS PACTEHHH M KUBOTHBIX.

Tun [pocreiinme. O6mas xapakTepucTika Tuna. CucremMaTaka.

Knacc Koprenoxku. OOmas xapakrepucTuka kmacca. Ameba oOpikHOBeHHas. Cpena oburaHus.
Bremnee u BHyTpeHHee crpoenue. [{uromnasma. Sapo. J[Bmxenue. Iluranue. Jlpixanue. Brizenenue.
Ocmoperynauus. Pasmuoxenue. Manuctupoanne. JJusentepuitnas ameba. Ctpoenne. Cpena oburanusi.
[IpenoxpaneHue oT 3apakEeHuUs.

Knace Kryrtuxosete. O6mas xapakTepuCcTHKa Kiacca. OBIJIEHA 3€leHasds KaK OJHOKJIECTOUHBIN
OpraHu3M, COBMEIIAIOIUIA [IPU3HAKK XUBOTHBIX M PacT¢HHH. BONBBOKC — KOJIOHHAIBHBIA OpPraHu3M.
OBOMIOIMOHHOE 3HAYEHHE SBIVIEHOBBIX U BOIBBOKCOBBIX.

Kiace ndysopuu. Obmas xapakrepuctuka kiacca. Mubysopus-rypeapka xax 6onee ClI0KHOE
OIHOKNIETOUHOE *HUBOTHOE. Cpena obutanus. Ctpoenne. OCOOGEHHOCTH HPOLIECCOB KUZHEAEATENLHOCTH.
Pa3zmuoxenne. PazgpaxumMocTsb.

Knace Crioposukd. O6mmias xapakTepucTHKa Kiacca. ManspHiHBIH I1a3MOIUH KaK BO3OYIHTEND
Mmasapuu. Croco6 3apaxeHus denoBeka Mangprei. OOlee NOHATHE O CMEHE X035€B B IHKJIE PA3BUTHSL.
JIukBHIANAA MATIPUH Kak MaccoBoro 3adonesanus B PO.

Mopckue npocteiimue. HekoTopele peACTaBUTENH. 3HAYEHHE.

Tun Kumeunomnonoctasle. O6uias xapakrepucTuka tuna. Cucremaruka. Cpena obuTanus.

Knacc Tmapomamble. OOwias xapaktepucrtuka kiacca. IIpecHoBomHas ruapa. Bremnee u
BHyTpeHHee crpoenme. Jlydeas cummetpus. [luranume runpsl. Jlerxamme. Peduekc. Perenepanms.
Pasmuoxenne 6ecnonoe ¥ monosoe. OJHOKIIETOUHAS CTaqysd B Pa3BUTHH THAPEL. Mopckue THAPOHIHBIE.
CmMeHa (a3 B KH3HEHHOM IHKIIE.



Knace Cuudonanble Meny3sl. O0mas xapakTepucTHKa Kiacca. [Ipeactasurenn. OTIHYHTEIBHBIE
IIPU3HAKHA OT MOPCKHUX TMAPOHIHBIX.

Kmacc Kopannosble mnonunsl. OOmas XapakTepucTHKa Kiacca. IIpusHakyl YC/IOKHEHHS B
opraHu3anyi. 3HaueHHe KUIIEYHONOIOCTHRIX.

Tun [Inockue uepeu. O6Imas xapakTepucTrka Tuna. CacTeMaTHKa.

Kiacc Pecuuunsie uepsn. OOLias XapaKTepHCTHKa Kinacca. besas miiaHapus Kak IPeNCcTaBUTENIb
CBOGOIHOXHBYIIMX depBeit. Cpena obuTaHus. BHelnHee W BHYTpeHHEE CTpOCHHUE. [IBYCTOPOHHSAA
cummetpra. IIuTanue. [pixanue. HepBHas cicTema ¥ OpraHbl qyBCTB. Pasmuoxenue. Perenepans.

Knacc Cocampiuku. O6mas xapakTepuctuka Kiacca. [ledeHOuHBIH cocanbliuk. BHemHee 1
BHyTpeHHee CTpoeHHe. [Ipucrocobierns K mapasutuszMy. IIpefoxpanenue 0T 3apaxeHus. CMeHa X034¢B
B IHKJIC Pa3BUTHSI.

Knacc Jlentounsie uepBu. OOmas xapakrepuctuka Kimacca. llemnm (cBuHOH U Obrdmii).
Tapasutuyeckuii 06pas xu3Hd. OCOGCHHOCTH BHENIHETO U BHYTPEHHEro CTpOeHH:. LIMKIBI pasBUTHA
cMmeHa x03s1¢B. [Ipenoxpanenre oT 3apaXkKeHHUsL.

Tun Kpyrmsle uepsu. OOmas xapakTepucTuka tuna. Ackapuia. Cpena oburanusi. BreuHee u
BHYTPEHHEE CTpoeHHe. PasMHOXKEHHE W pPa3sBUTHE acKapuabl. Mephl IpeloXpaHeHHs OT 3apakeHHs.
OcTpuia Kak MpeACTaBUTENb KPYITIbIX YepBei. [Ipenoxpanenue oT 3apakeHus.

Tun Konsuateie uepsu. O0mas xapakrepicTHKa Tuna. CHCTEMaTHKa.

Krmacc ManomeruskoBsle uepsn. OOmas xapakrepucruka kiacca. Jloxaesod depsb. Cpena
obuTanns. BHemHee m BHyTpeHHee crpoeHme. CHCTEMBl OPraHOB MMINEBAPEHHS, KPOBOOOpalICHUSs,
soiesenns. OcobGeHHOCTH cTpoeHus. Hepsmas cucreMa. PasmHoxeHme. Peremepanus. 3uauenue
JOXKIEBHIX YepBeit B TOYBOOOpa3OBaHKH.

Knacc MuoromeTnHKkoBele uepBH. Hepenma. OCHOBHBIE OTIMYMS OT JOXKACBHIX HYepBEH.
JBOJIOLMOHHOE 3HAYEHHE MHOTOIIETHHKOBBIX Y€PBEii, UX POJIb B IUTAHUHE IIPOMBICIOBBIX PHIO.

Tun Monmocku. O6mmas xapaktepucTrka Tuna. CucreMaTuka.

Knace Bproxonorme mommocku. Ofmias xapakTepHCTHKa Kiacca. Boaemoi mpymosuk. Cpena
obutanus. BHemHee © BHyTpeHHee cTpoenwe. [lepexsikeHne. OcOOEHHOCTH  NPOLIECCOB
JKU3HEAEATENEHOCTH. PasMHOXEHHE.

Knacc J[BycTBOpYaThie MOLTIOCKH. OOmias XapakrepucTHka kinacca. be3syOka (umu [lepiosuna).
Cpena obuTanus. BHemmHee u BHyTpeHHee crpoenme. Ilepensmkenme. Pasmuoxenne. Mopckue
JABYCTBOpYATHIC. 3HAUEHHE OPIOXOHOIHX M JABYCTBOPUYATHIX MOJLIFOCKOB.

Tun Ynenucronorue. OOwas xapakrepucTika Tuna, CHcTeMaTHKa.

Knacc Pakoo6pasusie. O6mras xapakrepucTuka kinacca. Peunoii pak. Cpena oburanus. Buemnee
CTPOEHME: XMTUHOBBIA TIOKPOB, pacwiCHEHHEe Tela, KOHEYHOCTH. BHyTpeHHee cTpoenue. OcobeHHOCTH
TIPOIIECCOB KU3HEAEATENbHOCTH. PasmHOXeHHe. JIpyrue pakooOpasHele. MeIHLHHCKOE 3HAYCHHE.
3Hauenye B nuTaHUK poi0. [IpoMeIcIoBBIE pakooOpasHEIE.

Kiacc [TaykoobGpasusie. OGmas xapaktepucTuka kiacca. Cpena oOuTanus. BremiHee u
BHYTpEHHEE CTPOCHHE IayKa-KpecToBUKa. J[pIXaHue, IHTaHUe, pasMHOXeHue. [layTiHa i e¢ yCTPOHCTBO.
Kunenu. Pors knemel B IpHpOJE ¥ UX MEUIMHCKOE 3HaYeHHE. Mephl 3allMThl YEJ0BEKA OT KIICLIEH,

Knacc Hacexomele. Ofmas xapakrepuctika kiacca. Cpena oburaHus. BHellnee u BHYTpeHHEE
CTpOEHHE HACEKOMOT0 Ha IpUMepe MaicKoro jyka. OCOOEHHOCTH KU3HENEATENLHOCTH, PasMHOXerH e,

Tunsl pa3sBUTHAS HaceKOMBIX. MHorooOpasue HACEKOMBIX M HMX 3HAa4YeHHe. IMaBHEHIIHE OTPsABI
HacexoMbIX. HacekoMmble ¢ HemonubIM npeppamennem. Otpsa [Ipsmoxpsuisie. [Ipeacrasurenn. Capanua
KAaK OIAcHBIA BpeauTens cellbekoro xossitcra. Otpsa IomyxecTkokphibie (Kiaomsl). IlpeacraBurenm.
3nauenne. IlOKpOBHTENLCTBEHHAs OKpacka. HacekoMele ¢ TonHbIM — IpespaiuenneMm.  OTpsia
Yemyekpsuisle. Ilpencrasutend. Kamyctaas Gessrka. Tyroewii menkompsa. [lemxosoactso. Otpsia
XKecTkoxpruisle. Bpeansie u monesnsie kyku. [Ipemocreperaromas okpacka. Otpsia JIBykpbuise.
ITpencraputenu. KomuarHas Myxa, oBojsl. Otpsa Ilepenonuarokpeuisie. Ipecrasurenu. MenoHocHas
myena, Mypasbd. OCOGEHHOCTH JKH3HH OOLICCTBEHHBIX HACeKOMBIX. MWHcTvHKT. Haesauumku kax
TIPe/ICTABUTENH TAPA3UTHYECKUX [EPEMOHYATOKPBITEIX. Bronoruyeckuit crnoco6 GOpLOBI ¢ BpeAHBIMH
HacekoMbiME. OXpaHa IONE3HBIX HaceKOMbIX. CXOACTBO M pasiMyus MEXIy WICHHCTOHOTUMH H
KONIBYATLIMY YepBSIMHA. ApoMOp(O3EI 4ICHUCTOHOTHX.

Tun Xopnosrie. O6mas xapakrepucTuka Tva. CUCTeMaTHKa.



Knacc Jlannernuky. JIaHIETHHK Kak hopma, 61M3Kas K [pejKaM ITI03BOHOYHBIX JKHBOTHBIX. Cpena
ob6uTaHus. Bremnee U BHyTpeHHee cTpoeHue. Pasmuoxenune. O0pa3 xwu3HU. CXOJCTBO JAHIETHHKA C
0ecro3BOHOYHLIMU M TO3BOHOYHBIMH JKHBOTHBIMH.

Knacc Prios. O6mas XapakTepHUCTHKA Kiacca. BHeluHee M BHYTPEHHEE CTPOEHHE DhIOBI Ha
TpUMepe PEdHOro OKyHs. PasMHOXeHHe M paspuTHe. llepBOHA9YaIbHOE IMOHATHE O 0e3yCIOBHBIX H
YCIIOBHEIX pedrekcax.

Cucremarnieckuit 0030p pbI0.

Momknacc Xpsmesble peIOB: oTpsapl — Akynsl u Cxarel. XapakTepucTnka. BHemmee u
BHYTPEHHEE CTPOECHHE.

Monxnacc Kocrubte. Hamorpsan XpsmekoctHble (OcerpoBrie). IlpeactaButenn, OCOOEHHOCTH
CTpoeHHs, LEHHOCTh W 3HadeHne. Haporpsanm Kocrmerble pBIOBI: OTPAIBI — CenpaeobpasHele,
Kapmoo6pasubie, TpeckoBole. OGmue cBemenus o0 obpase XH3HH, MPHCIIOCOOIEHHUAX K PasHBIM
YCIIOBHSM CYIIECTBOBAHMs. Y CIOBHS HKpoMeTanus. [11ofoBATOCTE. PasBuTHE PhIO, MUTpalluH. OxpaHa u
BOCIIPOM3BOJICTBO PHIGHEIX pecypcoB. JlekopaTHBHEIE (aKBAPHYMHDIC) PEIOBL.

Kinacc 3emrOBOIHBIE. O6IIas XapakrepucTrHKa Kiacca. CHCTeMaTHKa.

BremHee i BHyTpeHHEe CTpOeHMe JHIyLWKH (Ha npuMepe moboro Buaa). OCOOCHHOCTH Cpejbl
0OUTaHHUS. SHAYECHHE KOXKH B JBIXAaHNH. Pa3MHOKEHKE U Pa3BUTHE JIATYINEK (TOJI0OBACTHUKH, X CXOICTBO C
peibamu). [uranue. 3umoBKH. MHoroo0pasue 3€MHOBOJHBIX M HX 3HAYCHHE. [IpoucxoxaeHue
36MHOBO/IHEIX.

Ksace INpecMeikarommecs. Obuias xapakTepicTyka kiacca. CucreMarnka.

BHemHee W BHYTpeHHee cTpoeHme IIperTkoil sumepuusl. IIpucnocoGnenus K JKH3HKM B Ha3CMHOM
cpege. Pasmuoxenye. Perenepauwst. 3Men: yxu, rajproku. Bremnuil sug. OTIHYHS yKa OT TaIiOKH.
SIIOBUTHIE XKeNe3sl, SAOBUTHIE 3yOnl U A1 ramroku. JlelicTBue 3MenHoro sna. [lepas moMomb npu yKyce
amoBuTON 3Men. JIpyrue coBpeMeHHble mpecMmbikarommecs: Yepemaxu, Kpoxommnsl Pashoobpazue
JIPEBHUX MpecMbIKaroImuxcs. [IpoHCX 0K IeHNE TPSCMBIKAIOIIXCH.

Kiace TItunpr. O0mas xapakTepUcTrHKa Kiiacca.

Buemmee M BHYTpeHHee cTpoeHue romy0s. IIpucmocobnennocts k momery. OcoOeHHOCTH
IIPOLECCOB KU3HEAEATEILHOCTA. PasMHOXeHNE ¥ pa3BuTHe. [IpoucxodxaeHne ITUL. [TeponTHIbL

IToaxnace Hacrosmmue mrunsl. Hanorpsaa Crpaycossle (Beckuiesble) NTHIBL PacnpocTpaHeHue.
Hexkotopsie ocobernocTy crpoenus u xu3Hd. Hagorpsan [TnarBuHbl. OCOOCHHOCTH CTPOCHUA U JKH3HU B
CYPOBBIX YCAOBHIX AHTAPKTUKH.

Haporpsa Jletaromue (Kunerpyaste) mruunsl. VX pasmoobpasue: otpsag l'yceobpasHsle, oTpsn
Tony6u, orpaa JuesHele xuiHWKE, oTpsix Kypuneie, otpsx BopoObuHbIC. O06pa3z xu3HH,
IPHCHOCOONEHHOCTh K PasHbIM YCIOBHAM CYINECTBoBaHWs. IluTaHWe, pasMHOMEHHE, PasBUTHE.
Ce30HHbBIE ABIEHHS B JKM3HH IITHI: TEpeNeTHl, rHe3goBanne. OXpaHa M IpHBJIEYEHUE TTHL (3UMHSISL
I10/IKOPMKa, M3TOTOBJIEHHE M pa3sMElLIeHHe MCKYCCTBEHHBIX THE3/0BHI). Pomb NTHIl B NPUPONE H UX
3HAUEHUE B )KU3HH YEIIOBEKA.

Knace Muekonvratonme. O6mas xapakTepucruka kinacca. Cucremarika. OCoOOEHHOCTH BHELIHETO
H BHYIPEHHEIO CTPOCHHS MJCKOIHTAIONMX Ha npuMmepe cobakd. PasMHOXEGHHE M PasBUTHE.
[IporcxokaeHue MICKONUTAOMKX. MuEoroobpasne MICKONUTAIOIMX K HX 3HAYCHHE.

[Moxknace Sinexnanymue. YTKOHOC U exuaHa. CXOACTBO AHIEKIANYIINX U IPECMBIKAOIINXCA.

[Momknace Hacrosmiue 3sepu. [lnaleHTapHble MICKONMTAIONIME — HaMbonee MpPOrpeccHBHAL
IpyIna cCOBPEMEHHbIX MO3BOHOYHBIX JKMBOTHEIX. MIX pasHoobpasue.

0630p no orpamam. Otpsger: Hacexomosnnbie, Pyxokpeuibie, I'pbi3yHbl, XHIIHBIE (icoBEIE,
xowausy), Jlacronorne, Kuroobpasmpe, [lapHoxonsitaeie, HemapHoxonbiTaete, [Ipumarsl. Beicirme
npumatel. Cemeiictea Mapreiuukosie u Yenosekoobpasubie o6espsubl. IlpencraBute:nn OTpANOB
MJIEKOMATAIONMX, OCOGEHHOCTH CTPOEHMS H >KU3IHEACSITENBHOCTH. 3HAYCHHE MIIEKONHTAIOUINX B
TIPUPO/IE ¥ XKU3HU YETIOBEKA.

OxpaHa NIOJE3HBIX M PEAKHX 3Bepeil. PacmpocTpaHeHue XMBOTHBIX Ha 3emiie. [IpiHyuHbI pasmiius
dbayHbI B pa3HBIX MECTaX 3€MHOIO IIapa.

Pazputue xkMBOTHOro wmupa Ha 3emisie. OCHOBHBIE OTarbl Pa3BUTHS JKUBOTHOTO MHpa: OT
OMHOKJIETOYHBIX K MHOTOK/ICTOYHBIM, OT HH3IIMX K BEICIINM I10 3paM ¥ nepuogaMm. COOTHOIIECHHE MeXKIY
KJIACCAMH TO3BOHOYHEIX. OTpaXkeHHe POACTBEHHBIX CBA3CH B €CTECTBEHHOH CHCTEMATHKE JXHBOTHOTO
MHpa.



AHATOMUSA, PU3NONOIrUsA U TMr’MEHA YEJTOBEKA

AnaTtoMHs, GU3HOIOTHS U THIHCHA YEN0BEKa — B3aMMOCBA3AHHBIC HAYKH, H3Y4alOIIHe CTPOCHHC,
(YHKIMH OpraHu3Ma 4YeIOBeKa M YCJIOBHS COXPAHEHHS €r0 3[0pOBBA. 3HayeHye 3HAHUH 110 aHATOMHH,
(M3HOIOTHN ¥ THTHEHE YEIOBEKa.

O6umit 0630p OpraHu3Ma 4JejIoBeKa.

CTpoeHMe ¥ (QYHKIHM YenoBedeckoro opraduama. CpaBHEHHE CTPOCHUS OpraHM3Ma HeNoBcKa H
MIIEKOIHTAIOIHEX JKUBOTHBIX. CTpOeHHE ¥ JIENCHHE KIETOK JyKapuoT. (OCHOBHEIC THIIBI TKaHCH
(sMUTENHATBHBIE, COSIUHUTEIbHBIE, MBILIETHBIE, KOCTHBIE, HepBHas) U ux cBoicTra. [ToHaTHe 0 HEPBHOK
¥ TyMOpanbHOM perymsmuy. IIporeccsl Bo30YXICHHS M TOPMOXCHHS B HEPBHBLIX KICTKaX. Hepsusie
BosokHa. Penteniroprl. Pediexc. Cxema pedeKTOpHOR AyTH.

OmnopHO-BUraTeIbHAasA CHCTEMA.

OYHKINH ONMOPHO-ABUraTenbHOM cucTembl. CTpOCHHE CKeJeTa deIoBeKa. OcoGeHHOCTH €T0
CTpOEHMS B CBSI3M C NpPSIMOXOXKIEHHEM U TPYIOBOH AEATENBHOCTBIO. CTpoeHHEe M COCTaB KOCTEH.
OpraHMYecKoe ¥ HEOPraHHYecKOe BEmECTBO KOCTH. POCT KOCTEH B TOJIIMHY. CoeauHeHUs KOCTEH:
HETIpePHIBHEIE, TIOJYIOABIIKHEIE, CYCTaBbL [lepBas MOMOIIb MPHU MEPEIOMax, BRIBUXAX U PACTSIKCHIAX.

MBIIIB, UX crpoeHue U QyHKIMH. Mpinevsas cucreMa 4eloBeka. JIBWKeHHE B CycTaBax.
PethnexTOpHEI XapakTep AeATeIbHOCTH MbIIL. KoopauHamus JBUKeHHUH. BausHue puTMa M Harpy3KH
Ha paBoToCocOGHOCTs MBI, YTomIeHHe. OCOOEHHOCTH OITOpHO-ABUTATEIPHOM CHCTEMBI NCTEH M
MOAPOCTKOB. 3HaueHWe (H3KYJIBTYPhl U CIOPTa )i IIPABUJIBLHOTO (opMUpOBaHUS CKEJNeTa U MBIIIIL.
[IpeaynpeskaeHne HCKPUBIEHHS TO3BOHOYHHKA W PasBUTHS IIOCKOCTONMA. [IpaBunpHas MOCAIKa,
ocaHka u paboyas 1mosa.

BHyTpeHHss Cpejja OpraHu3Ma: KpOBb, TKAHEBas KUIKOCTE 1 mamda.

OTHOCUTENBHOE TOCTOSHCTBO BHYTPEHHEH cpe/ibl Opranu3Ma. TkaHeBas XUJIKOCTh, €€ 3HAYCHHC.

Kposs. ®ymknun kposu. CoCTaB KpoBH: IJiasMa, QOPMCHHBIE NEMEHTEL. Poab 3pUTPOLMUTOB B
nepeHoce razoB. CBepTHIBAHME KPOBM KaK 3alIHTHAA PEAKUMs OpraHu3Ma. OyHKIUU JEHKOLUHUTOB.
MaJiokpoBHE.

Vyenne W.J.MeunuKoBa 0 3aIIMTHBIX CBOCTBaX Kposu. Bo3Oyaurenn mHbeKunu: Gakrepuu u
BHpychl. Bopp6a ¢ snuaeMusME. VIMMYHHTET ¥ €ro BHABL ['pynmbl KpOBY. TNepenvBaHue KPOBH H €r0
3HAYEHHE.

Cucrema OpraHos KpoBOOOpaleHH .

OYHKIMH OPraHoB KPOBOOOpaIleHHs. BONbUIOH @ Majibli KPYTH KpPOBOOOpaLeHUst. APTEPUH,
KarmuUIIpsl W Benbl. Cepiue, ero cTpoenue u paboTa. KnamaHe! cepna. CpoiicTBa cepACYHON MBIIIIIEL.
Tynsc, ero onpexencHue. KpoBsAHOE JaBNeHHE M CKOPOCTH JBHKEHMS KPOBH B PA3THMHBIX yHACTKAX
KpOBEHOCHOTO pycna. Ileppas moMoms NpH apTepPHATBHOM H BEHO3HOM KpOBOTCHEHHH. [Tousitue o
HEPBHOM M TyMOpAIbHOM perymsimu paboThl cepila H KPOBEHOCHBIX COCYHOB. TpeHUpOBKa CepALA.
Bausaue GU3KYIBTYPHl M CIIOPTA HA CEPICUHO-COCYIAHUCTYIO CHCTCMY. JIumdoobpasopanue. OTinune
nuMdBI OT 1ita3Mel. [(Brxerne TEM@EI B TMMGAaTHIECKHX COCYIax.

CucTeMa OpraHoB ABIXaHHS.

OyHKUYYM OpraHoB Ablxanus. JlpIxaTesnbHble nytd. ['onocoBoi ammapar. CTpoeHHE NETKHX.
[a3006MeH B TETKHX M TKAHSX. MeXaHH3M JBIXaTeNbHBIX JBIDKCHHH. JKu3HEHHAss €MKOCTh JCTKHX.
[lepeHoc rasoB KpOBBIO. 3HAUECHME [bIXATETPHOH TMMHACTHKY. UckyccTBeHHoe nbixanue. HeppHas u
ryMopanbHas peryislns AbIXaHud. 3alliTHbIC IBIXaTeIbHbIC pedexcel. IToHATHE O KIMHAUYECKOH H
Guonormueckoif cmeptr. JloBpaueOHBIC METO/IBI BOCCTAHOB/ICHHSA IbIXaHUS H CepaCUHOM JEeATEIbHOCTH
(IBIXaHHE W30 pTa B POT, HEMpsIMOM Maccax cepiua). I'mruena JpIXaHus. 3HayeHUe MpaBUILHOTIO
apixaHus. bope6a 3a YHCTBIM BO3AyX B OBITY, IIKOJE M HA IPOH3BOJCTBC. Bpen xypenus. Ilepenaua
HHGEKIMOHHEIX Gone3neil (rpumm, TyOepKyes, nudTepus) yepes BO3IYX H UX MPOPUIIaKTHKA.

CucreMa opraHoB NHIIEBAPCHUS.

OyHKIHH OpraHoB MHINEBapeHHs. [luieBble MPOMYKTEI M MUTATEILHBEIC BEIIECTBA. 3HaueHue
mumy.  Cofepkanue GeNKOB, JKHPOB M YIVIEBOJOB B OCHOBHBIX TIpylIax MHIIEBBIX MPOAYKTOB.
Iumeaputensase Gepmertsl. O6muE 0630p OpPraHOB NMUUIEBAPEHMS: OPraHbI MOJIOCTH pTa (3y0nI,
S3BIK, CIIIOHHBIE JKEJIE3BI), [TUINEBOJ, XKEIYI0K, KUILIECIHHK, II0/DKETY I0HAs JKEJIE3d, HEICHD. M3meHeHue
MK B PA3THYHEIX OT/e/axX UINeBapHTEeNbHOro TpakTa. JKesaHue. Onerrer W.I1.I1aBnoBa Mo U3yUEHHIO
eSTEIBHOCTH CIIOHHBIX Jkene3. JleficTBre (epMEHTOB CIIOHBI Ha YITEBOAbL IoTanme. Briienenune
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xenygounoro coka. Omeitel M.ILITaBnoBa Ha cobakax ¢ M30TMPOBAHHBIM JKEIyJOUKOM, C ¢bucrymnoi
xexyaka. Muumoe xopmienue. Ilepepapupanne MUIIHE B JKEIYAKE W TOHKOM KHINCHHHKC. depMeHTHI.
BiugHEe cOCTaBa MMM HA ACSTEIBHOCTD MHIIEBAPUTENBHEIX Jele3. PolIb MEYeHH U MOKeIyI09HOH
JeTe3pl B IUIICBAPEHHH. BcachlBaHuMe NHTATENbHBIX BCINECTB. DYHKIHM TOJCTOTO KHIUCHHHKA.
TlpuMepsl GE3YCTOBHBIX M YCHIOBHEIX NHIEBBIX pediexcoB. HepBHas u rymopailbHas peryralus
NHUINeBapeHus. | WIHEHUYECKHE YCIIOBMst HOPMAJbHOTO IHINEBAPCHHUA. Ilouarre o0 MpPOGHIAKTHKE
IHILEBBIX HHQEKIUH.

OOMeH BeIECTB.

VcBoeHUe GENKOB, XHPOB, YITEBOJOB B OpraHusMe. BHYTPUKICTOUHbBI OOMEH BEIIECTB.
VeBoeHHEe MOUTATEIRHBIX BEIIECTB B KICTKAax (accuMuismus). Ponp puGocoM B CHHTE3e OEIKOB.
poueccsl pacmaga (AUCCHMHEIANMS). Ponb MATOXOHAPHH. ACCHMHIJIALAS W JUCCHUMMIALHNA Kak JBC
CTOpOHEI eAMHOro mporecca obMeHa BemiecTB. CaMOOOHOBICHME Opranu3Ma B IPOMECCE obmeHa
Berects. Pojs bepmenTos. BuTamunbl. 3naucHue BUTAaMHHOB. 3a00s1eBaHuU, CBA3AHHDBIC C HEAOCTATKOM
BATAMHHOB B IMIie. Ponp IedeHM B oOMeHe BemecTB. [IpeBpamieHue 3SHEPTHMH B OPraHA3MC.
Temnepatypa Tena. 3HaueHHe MOEPKaHU [IOCTOSHHOM TeMIIEpaTyphl TeIa. IToTpeGHOCTE OpraHu3Ma B
GelKkax, KUpax, yraeBojax, Boje H comiX. Hopmel nuranus. KalopHHHOCTE NHMINCBOTO palHOHA.
Oco0eHHOCTH IUTAHKS B IEPHOJ pOCTa. 3HAYCHHUE MPABAUIIBHOTO NUTAHKS A1 OpraHnu3Ma.

CucreMa OpraHoB BBLICJICHHUS.

OYHKIHE OPraHOB BbIAENIeHHs. BriaeneHne mponykros ofMeHa. OpraHbl MOYERBIIEIHTEIBHON
cuctemel. CTpoeHne u paboTa mModYeK. 3HAYEHHE OPraHOB BBLICICHHS B NOANCPKAHMM IOCTOAHCTBA
BHYTPEHHEH cpe/lbl OpraHu3Ma.

Koxa

Oyrxiuu ko, Crpoenue KoxH. [IpousBoHBIE KOXKH. POTb KOXKHE B PETyIIIAN TerIoobMeHa.
[TepBas mOMOIIb IPH OOMOPaXXHBAHKH, OXKOTE, TEIUIOBOM H COJIHEYHOM yAapax. 3HaYCHHE 3aKATUBAHUSA
opranmsma., EcrecTBEeHHBIC (PAKTOPBI 3aKAIMBAaHHS W IIPABHIA NOIBL30OBAHHS HMMH. ['rueHa KoxH H
OJIEXIBL.

Hepanas cucrtema.

OyHKIEE HepBHOM cucTeMbL. LleHTpanbhas HepsHas cucreMa. CTpOCHHE U (GYHKIMH CITHHHOTO
mo3ra. Cocras peduexropHbix ayr. CTpoerye ¥ GYHKUMH OTAEIOB TOJIOBHOTO MO3Ta: MPO0JITOBATBIM,
MOCT, MO3XEHUOK, CPeIHHH, MPOMEKyTOUHbIA. BBICIIMIT OTZEN TOJOBHOrO Mo3ra — Kopa GONbIIHX
moymapuii. Tlepudepuueckass U BereTaTHBHas (ABTOHOMHAS) HEPBHEIE CHCTEMDL CuMIaTnyeckuii u
NapacUMIIATHYECKUM OTENBI BET€TaTHBHOM HEPBHOA CHCTEMBI.

Anammzaropsl. Yuenue W.I1IIanoBa 06 ananmusaTopax. 3Ha4eHHE aHATH3ATOPOB AT BOCIPHUATHA
OKpYKaIOMero Mupa. 3pUTeNbHbI ananu3arop. CTpoeHHe Ti1asa. CBeTOUYYBCTBUTENBHEIN aNapar riasa.
ITocTpoenne u300paXkeHUS HA ceTdYaTke. BIM30pyKoCTh, JaNBHO30PKOCTE M HX KOPPEKIHA. ['uruexa
3pEHMSL.

CryxoBoit amanusatop. CTpoeHHe ¥ THTHEHA OpraHa ciyxa. MexaHH3M BOCHIDUATHS 3BYKOB.
OTONMTOBEIH anmapar ¥ MOJyKPYXKHEIE KaHabL.,

Ocs3anne. O60HIHHE H BKYC.

Pons W.M.Ceuenosa B pasBuTHHM YyueHHs o Beicmeit Hepsrolt [lesrenbHoCTH. Y4eHHE
W.I1TaBnoBa 06 YCIOBHBIX peduiekcax. YCIOBHbIE M 6e3yclOBHBIE De(IIEKCHL. OG6pazoBaHue H
TOPMOYXEHHE YCTOBHBIX peduekcoB. Pasmudenne CXOIHBIX pa3IpaXKHTENeH. Pedrekcsl — ocHOBa
roBeIeHNS KUBOTHEIX. OcobGenHocTH Bricmeit HepeHoit JlesTensHOCTH YenoBeKa. HerocpeacTBeHHbIE 1
peueBble YCIOBHBIE pasapaxuTeay. @ynkims peun. [lepsas u BTOpas CUIHAILHBIE CHCTEMBL. I'uruena
YMCTBEHHOTO TpyAa. Pexxum aus. Pexxum Tpyaa u otapixa. [ uruena cHa. BrusiHue Tabaka H aJIKOrolns Ha
HEPBHYIO CUCTEMY.

XKenes3nl BHyTpeHHEH CEKPELIHH.

OyHKIMN Kene3 BHYTPEHHEH cekpelrd. [OpMOHBI M KX 3HAYEHHE Ul OpraHu3Ma, OTIMYHE OT
depmeHTOB. PONE ryMOpanbHON peryisuuu B opraHusme. 3a0O/CBaHMs, CBA3AHHbIC C HAPYIICHHEM
(hyHKIUH XxKeje3 BHYTPEHHEN CeKpeIH.

Pa3BuTHE YEI0BEYCCKOr0 OpraHu3Ma.

[onoBble xKene3pl. I107OBBIE KIETKH, HX cTpoenne © passuthe. Ommogorsopenue. Poib
XpOMOCOM B Tepeliaye HaCleICTBEHHBIX CBOMCTB. CXOACTBO paHHHX CTaauil pa3BUTHs 3apojbllia
ye/loBeKa ¥ ITO3BOHOYHBIX JKMBOTHHIX. IluTanue 3apopsima. [TocTaMOpHOHAIBHOE Pa3sBUTHC UETIOBEKA.
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OCOGEHHOCTH PA3BUTHS JETCKOTO M IOHOLIECKOTO OPTraHM3MOB. 3HaueHHe (U3UYECKOH KyIbTyphl U
CIIOpTA JUISl HOPMATIBHOTO Pa3BUTHS M YKPEIUIEHHUS OpraHu3Ma.

OprasusM — eIuHOe 1enoe. KoopIuHauus AeqTeNbHOCTH BCEX CHCTEM OPraHoB (IyMOPaIbHBIC ¥
HEpBHbIE MEXAHU3MBEL PETYJISIMH H CAMOPETYJIALIUH).

OBLAA BUONOIrnA
Brenenne
O6uas 6uonorus — mnpeaMer o0 OCHOBHBIX M OOLIMX JUTs BCEX OPraHM3MOB 3aKOHOMEPHOCTHX
JKU3HEHHBIX SBJICHMH. 3HaueHwe oOmell OMOTOrMM MM MEIMIIMHBL, CEIBCKOTO XO34HCTBA, JECHOH
TIPOMBIIUIEHHOCTH U APYTUX OTpaciIel HapoJHOTO XO3AHUCTBA.

IBOJHINOHHOE YICHHE

O61mast XapakTepUCTHKA GHOJIOTHH B JOJAPBHHOBCKUM IeproA. Pa3sBUTHE 300/I0THH U OOTaHUKH.
TOCMoACTBO B HAyKe MeTahU3MYECKUX MpeACTAaBICHHN O HEM3MEHHOCTH MPHPOXbL M «M3HAYANBHOH
nenecoobpasnocTi». Tpynst Kapna JIMHHes 10 cHCTEMAaTHKe PACTCHHMH M JKHBOTHBIX, HX 3HAYCHHE.
Vuenne JK.B.Jlamapka o6 osBomomuM SKWBOW mpHpoael u ero 3uaueHue. Ilepseie pycckue
HBOJTFOLUOHUCTBL

Hctoprueckne TPEANOCHUIKA BOSHHKHOBeHHMs yuenus Uapnesa JlapsuHa. OO6mmecTBEHHO-
SKOHOMHUECKHE IPEANOCHIIKH. Ycrexu Ouonormu B nepBoit momosune XIX B. Ycmexu CembcKOro
X03SHCTBA B BHIBE;ICHHH HOPOJ JOMANIHUX JKHBOTHEIX H COPTOB KyIbTYPHBIX pacTeHui. ITyremectnue
Ha Kopabne «burnby. Tpyns! . Jlapsuna.

OcHOBHBIE TONOXeHHS dBomonMonHoro ydenus Y.JlapsuHa. 3HaueHHe YYCHUS AT Pa3sBHTHA
ecTecTBO3HAHMS.  JIBIOKyIIME CHJIBI  dBoitonmu. HacneacTBeHHOCTh.  VI3SMEHUMBOCTB,  BU/IbI
M3MeHuHBOCTH, EcTecTBeHHBIN 0TGOp. Benymas posib ecTecTBEHHOro oTéopa B 3BOMONMH. bopba 3a
cylnecTBoBanue U ee (opmbl. MCcKycCTBeHHBIA OTOOp M HACNIEACTBEHHAS H3MEHYMBOCTH — OCHOBA
BEIBE/ICHHS TIOPOJT JIOMAIIHMX JKHBOTHBIX M COPTOB KYJBTYPHEIX pacTeHud. OOLIee 1 pasTuaHoe MEXTY
UCKYCCTBEHHBIM M €CTECTBEHHBIM OTOOPOM.

TIpucrocoGuTebHEI xapakTep SBOMONMH. OTHOCHTENBHAsS LENeCOO0OPa3HOCTE. JInBEepreHTHBIN
xapaxtep 3Bomonuu. Konseprernus. [Iporpecc u perpecc. BeIMUpaHUE BUIOB.

[Tousitie 06 YPOBHSIX 3BOTIONHOHHBIX IPEOOPa3OBaHHH.

MHUKpPO3BOIOLHSL.

Tonmy Isups KaK SIeMeHTapHas eMHALEA JBOIOLHH. [oHATHE 00 SKONOTMYECKOH U IeHETHYECKOH
XapaKTEPUCTHKAX TOMyJIAIMi. DleMeHTapHBle (aKTOpsl 3BOMOUMH. ECTECTBEHHBIH otbop -
Hanpasisomui GakTop sBosror. POPMEI €CTECTBEHHOrO 0TOOpa. TBOpHUECKas poJib €CTECTBEHHOTO
ot6opa. Buaoobpasosanne — pesyipTaT MHKpospomonuu. [lytu BruaooGpasoBaHUA. Bua. Kpurepuu
Buaa. CTpyKTypa BHIA.

Maxpo3BOIOLHS.

BO3HMKHOBEHNME HAJIBHAOBEIX TakcoHOB. ®opMbl ¢duioreHesa. I[oHaTHE O CKOPOCTH 3BOJIIOLMH.
COOTHOLIEHHE MEXKIY MHKPO- H MAKpO3BONIOLHeH. OCHOBHBIE HANPABJIEHH)s! JBONIONHH. brooruyeckui
nporpecc u OGuonorudeckuit perpecc. IlyTH noCTHXeHHMs OHONOTHYECKOro Mporpecca. Pe3ynbTatel
SBOJIOLMH: OpraHHYecKas He1eco06pasHOCTh, IIPHCIIOCOOIEHHOCT, OPTAHU3MOB, MHOTO00Pa3He BUIOB.

CrcreMa pacTeHMH M JKUBOTHEIX — OTOOpaXCHHME OJBOMONMH. IIpHHLMIIEI COBPEMEHHOM
KiIacCHPUKAIHH OPraHu3MOB.

PazBuTHe opraHu4eckoro Mupa

OCHOBHBIE [0KA3aTENbCTBA OBOJIONMH OPraHU4YeCKOro MHpa: CpaBHUTENbHO-aHATOMHYCCKHE,
IMOpHOTOTHUECKHE, OrHOreorpaduyeckue H maseonTonornyeckue. CpaBHATENLHOS U3YIEHHE CTPOCHHUS
COBpEMEHHbIX JKHBOTHBIX M PACTEHHH ¢ Le/Ib0 J0Ka3aTeIbCTBA MX HCTOPHYECKOro pasBUTHA. [ OMOsIOTHS
¥ aHaJoTHA. PyJMMEHTH W aTaBU3Mbl B CTPOCHMH COBPEMEHHBIX OPTaHM3MOB KaK J0Ka3aTelIbCTBO MX
3BOMIONMH. CXOACTBO 3apOJIGIICBOrO Pa3BUTHs OPraHM3MOB KaK J0Ka3aTelIbCTBO EAMHCTBA HIX
IPOUCXOKIeHus. broreHeTnyeckuit 3axon Mrosnepa-I'ekkerns.

[1aBHBIE HAIpPABICHHS JBOJIONMM — IyTH PasBUTHS OPTAHMYECKOTO MHpa. JleneHue HCTOPHH
3eMnu Ha 9psl M IEPHONBL Pa3sBHTHE OpraHWYeCKOro MHpa B apXeHCKy:o, MPOTEPO3OHCKYIO H
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Hane030MCKyI0 3pbl. BO3HUKHOBEHNE PAaCTEHHUI M JXMBOTHBIX — AUBEPICHIMA B OPraHHYCCKOM MHUpE MO
crocoby muTanus. KocMmudeckas posib 3ejeHbIX pacTeHui. OanokneTounse. MHOIOKICTOYHEIE. Breixon
pacTeHwmil Ha cyIny B maneo3oiickyio spy. Ilcumodutsr. Mxu. [IpudiHBI paciiBeTa MarnopOTHAKOBUAHBIX.
[TostBeHME rOJIO0CEMEHHBIX.

BbIX0 XHBOTHBEIX Ha Cylnly. BO3HMKHOBEHHE NO3BOHOYHBLIX ITyT€M ITOBBILICHHS OPraHM3allMH,
Pa3BUTHA TIPHCIIOCOGEHMH IMPOKOrO 3HAYCHWS W, PACIIMpEHHs cpensl oburanus. Kucrenepeie Kax
NPeKH 3eMHOBOJHEIX. IIOSBI€HHe W PAaCUBET IPEBHHX 3eMHOBOAHBIX. Crerouedansl — «cOOpHBIE»
(b OpMBL

PasBHTHE OPraHUYECKOro MMpa B Me3030icKyro apy. I'ocmoacTso romocemeHHbIX. [losBnenune u
pacIpOCTpaHeHHe IMOKPHITOCEMEHHBIX. PacLBET NpPECMBIKAIOIIMXCS. BO3HMKHOBEHME TTHL U
MIIEKOTIMTAIOMMX. 1losABJIEHME KOCTHCTBIX  pbl0. [IpvumHBI BEIMHpaHHsS  TOJIOCEMEHHBIX H
MIPECMBIKAFOIINXCS B ME3030MCKYIO 3py.

PazBuTHE OpPraHHMYECKOro Mupa B KaifHO30HcKyro 2py. [OCHOACTBO MOKPHITOCEMEHHBIX,
HACEKOMBIX, ITHI[ M MJIEKOIHMTAMOMMX. BO3HUKHOBEHME B IIPOIECCE 3BOMIOINHMHM MHOTOYHCICHHBIX
HpHCNIOCOONEH I K pa3HOOOPa3HBIM cpeJaM OOUTaHUS.

[IpoucxoxkaeHne YeJ10BEKA

Yenosekoobpasusie 00e3bsHE U YenoBeK. Y. JIapBuH O MPOMCXOXICHHUY UYEIOBEKA OT XKHBOTHBIX.
®.DHrenc O pONH Tpyda B IPEBpAICHHM JPEBHHX 00e3bsH B 4el0BeKa. JIBHXKYIIHE CHIIbI
aHTPOTIOTeHe3a: COMUATBHEIE U OHooruyeckne GpakTopsl. Bemymas pots 3aK0HOB 0OIECTBEHHOM KH3HHA
B COIMATLHOM IIPOIPEcce 4YeNoBeduecTBa. Poib GHOTOTHMYECKUX M COIMANBHBIX (PAKTOPOB B IBOMOLHH
YeNnoBeKa.

HckomaeMble OCTaHKHM dYengoBeka. Haxonxu B Tamzanuu. [[peBHeliuue OAH (IHTEKAHTPOIL,
CHHAHTpON, Trelinensbeprekuii uenosek). JpepHme momu (HeamaepTanslsl). lMckomaemble JHOAHM
COBPEMEHHOTO THIIA (KPOMaHbOHIIBI).

Benymas poss 3aKOHOB OOIIECTBEHHOM XU3HA B CONMANBEHOM MPOrpecce yenosevectsa. EquHCTBO
IPOMCXOKICHHS YCIIOBEYECKMX pac. AHNTHHAy4Has, pEaKIHOHHAs CYIIHOCTh  «COLHAIBHOrO
TapBHHH3MA» M pacH3Ma.

OCHOBBI 3K0JIOTHH

JKoNOrUs — HayKa O 3aKOHOMEDHOCTSX B3aMMOOTHOINEHHH OpraHH3MOB CO CpeloH. 3azadu
skosorun. Cpea u sxojormdeckue $haxtopsl. IprcnocobeHHoCT Oprank3ma (Buaa) K abHOTHYECKUM K
fuoTHueckuM akTopam cpeapl. KomminekcHoe BoszeifcTMe (akTopoB Ha opraHusM. OCHOBHBIE
KIAMaTHdeckne (aKTopel  (CBET, TeMIeparypa, BI@KHOCTb) M WX BIMSHHE Ha OpPTraHH3M.
OrpaupunBaomue (pakTopsl. JlesTeNbHOCT 4eloBeKa Kak 3Konorudeckuil daxrop. Ilpucrnocodnenus
PACTEHHH ¥ XKMBOTHEIX K CE30HHOMY PHUTMY BHEINHHX yciosuii. Ce3oHHOCTH B mpupoje. CocTosHHE
3UMHEr0 TOKOS. XONOJOCTOMKOCTb. aKTophbl, YIPAaBISIOLIME CE30HHBIM pa3BHTHEM. SIBieHust
¢oTomeproar3Ma y pacTeHHH H KHBOTHEIX.

[Momynsuus. OaKkTophl, BEI3HIBAIONINE H3MEHEHUS YUCIEHHOCTH MOMYJISIIHH.

By, ero oKoJIOrHYecKas XapakTepHCTHKa. PallMOHaIbHOE UCIIONL30BAHHE BUJIOB, COXPAHEHUE HX
pasHooOpazus.

Buoreonenos. [lpuMephl — NpPECHOBOAHBIH BogoeM, AyOpaBa. B3aMMOcBA3b MOMyTILME B
GuoreoneHose. llenn muraHus. [Ipasuino sKomormdeckoi nmupamuasl. CaMoperyJisuus B OuoreoneHose.
CMmena GuoreornieHo30oB. Co3JaHHME MCKYCCTBEHHBIX OHOTCOLEHO30B B PE3YNLTATE IEIEHANPABICHHON
XO3ICTBEHHOM NeATENBHOCTH 4YeloBeKa. ArpoueHosbl. [IOBHINICHME IPOJXYKTHUBHOCTH arpoLEHO30B.
Oxpana 6MOreoLEeH030B.

OcHoBBI yueHwus o buocdepe.

Buoctepa u ee rpaaunsl. Hoocepa. [TnoTHocTs xu3HH. BuoMacca nosepxuocTy cyiuu. bruomacca
noussl. buomacca Mmuposoro okeana. JKWBoe BemIECTBO, €ro raszoBas, KOHLEHTpallMOHHAsd,
OKHC/INTENbHAS M BOCCTAHOBHTENBHas (yHKuuH. KpyroBopoT BemecTB B OHocdepe. buorenHas
MHTpanus aToMoB. Posie MuKkpoopranu3mMoB. Posb wenoseka B 6nocdepe. OxpaHa IPHPOIBI U INTAHOBOE
BOCIIPOU3BOICTBO € OOTaTCTB.
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Pexomenayemas aureparypa
OGuas Guomorus. 10-11 k. - Axagemuueckuit yuebuuk ans wkon.- ILM. Bopoaun, JI.B. Bricoukas, 'M.
Jlsivinun # ap. Y.1 u 2. Toa pen. B.K. Llymckoro u I'M. Jeimumua. - M., «ITpocsetenne», 2008.
Buonorus. 10-11 wr.- Akagemudeckuii yaeOHuk mas mkoi.- JL.K. Benses, IL.M. bopoaus, H.B. Boponuos 1
ap. M., «IIpocsewmenue», 2008.
Buosnorus. O6mas 6uomorust. 10-11 k. - Yuebuuk ans o6weobpazoBatenbHeix mikod. — A.A. KameHckuH,
E.A. Kpukcynos, B.B.Ilaceunuk.- M., « [Ipoda», 2006.
OcHoBbl 06Ineii Guonorvu. 9xn.- VuebGHuk 11 00mweo6pa3oBaTeNbHBIX wkos.-U.H.ITonomapepa, O.A.
Kopnunosa, H.M. Yepnosa. ITox pex. U.H. Ilonomapeso#t. - M., «Benta-rpag», 2006.
Buonorns. 6 kn. YueGHHK s obmeobpazoBatenshbix ixon .- ML.H.IloHomapeea, O.A .Kopnunosa, B.C.
Kyumenko. - M., «Benta-rpad», 2008.
Pactenus. bakrepuu. ['pubbl. Jluwaiinukn, 6 wi- YueOHHK A1 obmeobpasosarenbhbix wkon.- W.H.
Tonomapesa, O.A. Kopuunoea. - M., «Benra-rpadm, 2007.
Buonorua. Yenosek. 8 k. -YueGHuk ana obuieobpasoatensHeix wkon.- J1.B. Kosocos, P.J. Maw, U.H.
Benses.- M., «Ipoda», 2008.
Buonorus. Yenopek.8 1. - YaeGuuk ams obmeobpasosatenshbix wkon. A.C. batyes, AJl. Kysbmuna, A L,
Hosnpauesa. - M., «/Ipoda», 2007.
Buonorys 8 ki.- YueGuuk s obmeobpazoparenbbX wkot- AL Jparomuios, P.JI. Maut. - M., «BenTa-
rpad»,2008.
Buonorns. MHorooGpasue »MBOTHBIX OpraHW3MOB, YueGHHK i 00eo0pasoBaTeNbHBIX KO- B.b.
3axapos, H.W. ConuH. - M., «Ipoda», 2007.
Buonorus. YKusotusie.7 k1. - YueGHuk ans obuieobpazoBaTenbHbix koid- B.M. Konctawtunos, B.I.
Ba6enko, B.C. Kyssmenko. - M., «Benra-rpad», 2004.
Buonorus. XKusoTHele. - YueOHUK 11 o61eobpasoBarenbHblx wkot. — B.B. JlaTiowuh, B.A. [Hankun.- M.,
«dpotax,2006.
13. O6mas 6uosorus.. 10 k.- YueGuuk mns obuweobpasoparenshbix kot B.B. 3axapos, C.I. Conun. Ioa
pea. B.B. 3axaposa. - M., «[lpoda», 2005.
14. O6wmas 6uonorus. 9 ki, -YueGHUK 1 obeobpasosatensusix mkoa. C.I. MamonTos, B.b. 3axapos, H.H.
Conun.- M., «JIpoca», 2000.
15. O6was 6uonorus. 10-11 wi. — Yuebuuk ans obmeobpazosarenpHerx mwkon.- LK. beases, [1.M. bopoaun
1 ap.-M., «IIpocselienune», 2006.
16. AnaToMus U hU3HONOTHS HesloBeKa.- YueOGHHK At yrmyOnenHoro usydeHus Guonoruu. — M.P. Canun. -
M., «[Tpoceemenue», 2001.
17. Buonorus. 9 k1. — Yue6HUK 11 obmeobpazosarensublx wkoi. A.M. Llyamep, O.JL. Tletpuimna. llox pen.
B.H. 3aropckoii u 3.B.Jlio6umoroii.- M., «[Ipocseinenner, 2002.
18. Buosorust s nocrynatouwx s Bysst. [Toa pea. H.B. Ye6binesa u C.B. Kysneuoso#i.- 4.1 n 2. M., «Hosas
ponigay, 2001.
19. Buonorus. Kusotueie. 7-8 wi. VueGHUK mis obuieobpasoBartenbhbix wkon. - AWM. Hukuwos, M.X.
Ilapoga - M., «ITpocsetenney, 2000.
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