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OCHOBbI LATOINOIr

Knerka - smeMeHTapHas XHBas CHCTeMa, Jiexkallas B OCHOBE CTPOCHHUS U Pa3BUTHsA OPraHH3MOB.
Hcropust oTKpeITUs Ki1eTKy. OCHOBHBIE TOJ0XKEHMS KIIETOYHOMW TCOPUH.

CoBpeMeHHBIE METOMABI HCCleJoBaHHMA KiIeTKH. OCHOBHBIC CTPYKTYPHBIE —KOMIIOHEHTBI
3YKapHOTHYECKO} KIETKH: HapyXHas KieTouyHas MeMOpaHa, IUTOIIasMa, a1po. CTpoerne H QyHKIHH.
CXOJCTBO H pasiMYMe MEKIy PACTHTENHHBIMH H JKHBOTHBIMH KieTKaMH. [Ipoxapmornyeckas H
syKaproTHdeckas KneTkd. CXoACTBa B OTIHYHSL.

Xumudeckas opramsanus kietku. ComepikaHne XHMHUYECKHX JJIE€MEHTOB B KieTke. Boma u
Ipyrue HEOpraHWYeCcKHe BelecTBa U UX POJb B XKHU3HEIEATEIBHOCTH KIICTKH.

OpraauvecKHe BENIECTBa.

Vriaepomsl. MoHO- W Tonucaxapumbl. @YHKUWM YITIeBOZOB B KIeTKe. JIMMUABL (KUPBL H
munouns!). OyHKIINY XAPOB U JTUIIOUIOB B KIETKE.

Benku xax Ouomonumepsl. PyHKIuM OENKOB B KIeTKe. AMHHOKHCIOTBI, MX CTPYKTypa H
cBoiicTBa. I[lepBUYHAs, BTOpHYHAH, TPETHYHAS H UETBEPTWYHAs CTPYKTYphl OEJKOBOH MOJIEKYJIBIL.
DepMeHTEI, UX POJE B IIPOIEccax KU3HEAEATENLHOCTH.

Hyxneunossle kucnotel. JITHK u PHK kax 6mononumepsl. @yHkiuu. HyKneoTH/IBI, HX CTPOCHHE
¥ COeJHHEHHE IpU 06pa30BaHAH OMHHYKIEOTUIHON enH. [IpHHIHIT KOMIIIEMEHTAPHOCTH. Penmkanms
JTHK. Kon JTHK. PHK. Ctpyxrypa u suasl PHK. AT®. Cogepixanue AT® B kinerke. Makpospruyeckue
cBa3u B AT®. 3uauenne AT® B xusnenestensuocty kietku. HAJL, HAJI®, @A/] 1 UX polb B KIIETKE.

O6MEH BEIEeCTB W JHEPTMHM B KIETKe. llnacTHd4eckdui M OJHEPTeTHYECKHMH OOMEH — OCHOBA
KH3HEIeATeIbHOCTH KITeTKH. DHepreTHyeckuit obmen. CTaiun SHepreTHIecKoro ooMeHa B KiIeTke. Busp
6porkenus. [makonus. DHepretrueckas 3QMEKTHBHOCTL polieccoB Opokenus. Mutoxonapuu. CBssb
CTPYKTYpHl B byrxuuu. Kinerounoe geixanue. OcHOBHBIE ocodennocTd 1uKia Kpebea. OkuciurensHoe
tbochopunEpoBaHUE.

[Tnactuueckuit 06MeH. ABTOTpodHBIE u reTepoTpodHbie KneTkH. OcobeHHOCTH 0OMEHa BEIECTB
¥ JHEPI'MM B PACTHTENbHOH KieTke. PoTocuHTe3. Bronorumdeckuit empicn $porocunTesa. XIOPOILIACTEI.
CBa3b CTPYKTYpHl ¥ hyHKumH. CBeToBas u TeMHOBas (asbl poTocHHTesa. Posib hepMEHTOB.

[lyTM TOBLINEHHS NPOAYKTHBHOCTH IIPOLECCOB (HOTOCHHTE3a ¥y CEIbCKOXO3AHCTBCHHBIX
pacrenuii. XeMOCHHTE3 Ha IpUMepe OaKTepHH.

BuocunTes Genka. Pojlb HyKIEHMHOBBIX KHCIOT B 9TOM npouecce. ['eH u ero ponb B OHOCHHTE3E
6enka. Kox JTHK. Peaxiuu maTpuunoro cuutesa. Pois GepMeHTOB B OCyLIecTBICHHH OHocHHTe3a Berka.
3nayenue ATO B 3TOM mpouecce.

B3auMOCBS35 TPOIECCOB YHEPTETHYECKOr0 U MIACTHIECKOr0 OOMEHOB B KIIETKE. ABTOPETYIISILIHSA
XHUMHYECKHX MPOLECCOB B KIIETKE.

Heknerounsle Gpopmsl xu3uu. Bupycsl. VX ynpTpaMuKpocKonuyecKas OpraHu3anus, 3HauCHHE U
poJis B iprpoze. BupycHsie 601301 YeNoBeKa, SKUBOTHEIX M pacTeHui. [IpiumMepsL.

PasMHOMKEHHE ¥ HHAMBUIYANIbHOE Pa3BUTHE OPraHU3MOB.

Ienenue KIETOK — OHOJOTHYECKHH Ipolecc, TeXamMWi B OCHOBE pPa3sMHOMKEHUS U
HHIMBHAYAIBHOTO pa3BuTHS opraHu3moB. OOIIHOCTE Mpollecca MUTOTHYECKOTO MENCHHs KIETKH Y
syxapuoT. Mutotnueckuit muxi. Y asoerue JJHK mepen mutosom. Bronormaeckuit cMpic METO3a. Dasbl
MHTO3a. BHIOBOE IOCTOSHCTBO YHCIIA XpoMocoM. WHIMBHAyalbHOCTH XpoMocoM. Mx crTpoeHHe.
[anouaueit ¥ AMIUIONIHBIH Habopel XpomocoM. CocTosHHME XpOMOCOM B HeIesieMmcs sape.
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HenpeprIBHOCTE U TpeeMCTBeHHOCTs XpomocoM. [TocrosHerBo konmugecTa JIHK B smpe. AMuTO3 Kak
dopma npeneHus wuHTEphA3HOTO AApa, HE CONPOBOXKIAMOIAACS PABHOMEPHBIM pacIpeleIeHHEM
HACJIEJCTBEHHOI0 MaTepHaia.

@opMEl pazMHOKEHHS OpraHu3MoB. becrmonoe u mosnoBoe pasMHOXkKeHHe. [IoJIOBBIE KIIETKH:
SHIEKIIETKH U CIIepMaTo30HIb! (MOphOIOTHs).

Meiioz. bruonoruyeckuit cMpica Meitoza. OcoOeHHOCTH pasBUTHS JHIEKIETOK M CIEPMaTo30u/I0B
(rameTorenes). OMIOZOTBOPEHHE — IPOLECC BOCCTAHOBIICHHS AUIIOHIHOTO Habopa XpOMOCOM.

VHOuBUIya bHOE pPa3BHTHE OPraHW3MOB. Pa3BHTHE OIUIONOTBOPEHHOrO dAdIa (Ha MpuUMepe
nanueTHuka). Jpobnenue. Cramus Onactymel [actpymsmums. Ctanus racrpylisl. 3apo/IbIIIEBEIE IHCTKH.
[ OMOJIOTHS 3apOIBIIIEBBIX THCTKOB KaK CBHJIETENILCTBO €MHCTBA [IPOUCXOXKICHHS KUBOTHBIX. 3aKIaaKa
cucteM opraHoB. [locTamOpronansHOe pasButre. [Ipsmoe u Henpsimoe passuThe. [Ipumepel.

BosuukHOBEHME KU3HU Ha 3eMII€.

Kusup — kadecTBeHHO HOBas Qopma IBIKEHHS Marepuu. JlOHayuHblE INPEACTABICHUS O
IPOMCXOKICHHH JKH3HH. YueHHe o camosapoxaenun. PaGoter Pemu, Tepexosckoro, Ilacrepa,
IOKa3aBIIHe HEBO3MOXKHOCTH CaMO3apOXKIOCHHS JKU3HH. T€OpHM 3aHOCA KH3HM Ha 3eMIII0 C JPYTHX
Kocmudeckux Tell. COBpeMEHHBIE TEOPHH BO3HUKHOBEHHUS JKH3HM Ha 3eMJle M3 Tell HEXHBOH IIPHUPOIE!
(A.M.Onapus 1 ap.).

OCHOBbI TEHETUKHA

["eHeTHKA — HayKa O 3aKOHOMEPHOCTSIX HACIIEACTBEHHOCTH U M3MEHYUBOCTH. 3HAYEHUE TCHETHKH.

OCHOBHBIE 3aKOHOMEPHOCTH TIepe/ladyd HACTIeICTBEHHBIX MPU3HAKOB. | HOpHIOIOTHYECKHH METO
H3YYEHHs] HAC/IEACTBEHHOCTH. 3aKOHOMEPHOCTH HAcje[oBaHMs, YycTaHOBIeHHBle I .Menzmenem.
Mouorubpunnoe ckpemmsanue. [lepsrrit 3axon [.Mennens. EnunooOpaszue nepBoro MOKOICHHUS.
ﬂOMHHaHTHBIE H pEHECCHBHbIB [NpHU3HAaKH. FOMOBHFOT& H FGTCPOSI/II‘OTa. AnnenpHbIE W HEAIEIbHBIC
redel. PeHotun u reHotun. Bropoid 3akon ['.Mennens. PaciuemieHue BO BTOPOM  ITOKOJICHHH.
[TpoMexyTOUHBIH THIT HACIENOBaHHS. AHATM3UPYIOIUIEEe CKpellMBaHHe. [ MNoTe3a «UHUCTOTHl TaMET».
Meii03 KaK MaTepHaIbHAS OCHOBA THIIOTE3BI «UHCTOTHI rameT». Tperwil 3axon I.Mernens. JJurubpuanoe
¥ TIOMUTHOpUIHOE CKpemruBanue. HezaprcuMoe KOMOMHHPOBAaHHUE HACIIEACTBEHHBIX [IPA3HAKOB IIPH K-
¥ TONUTHOPUIHOM cKpemmuBaHui. CTaTUCTHYECKHE XapaKkTep ABJIeHUH pacuiennenus. [{uTomornyeckue
OCHOBEI 3aKOHOB [".Menpaens. L{uTonnasmaTuuecKas HaCIeACTBEHHOCTb. [ [pUMepEI.

XpoMOCOMHAsT TeOpHs HaciaeAcTBeHHOCTH 1.Moprana. SIBneHHe CLENNIEHHOTO HacleJ0BaHHS.
[Tonnoe cuemrenue. Hemomnoe cremtenne. IlepekpecT XpoMOcOM B MeHO3e — IIPOLECC HapyIICHHS
CUEIUIeHHS. [ eHOTHIMHUYecKoe ompeaeneHue moia. [TomoBsle XpoMOcoMBl B ayTocoMbl. CIEIIeHHoe ¢
TI0OJIOM HaACJISCIOBaHHE.

I'eHOTHII KaK IENOCTHAS HMCTOPHYECKH CJIOMKUBLIAscA cucTeMa. B3aumMoaelcTBHE allNeNbHBIX
reHoB. Hacnenosanwue rpymnm KpoBu. B3auMoaelcTBHE HealIEBHBIX T'€HOB.

3aKOHOMEPHOCTH M3MEHYHBOCTH. PO reHOTHIIA B YCNOBUI BHEIUHEH cpeabl B (OPMUPOBAHHH
Gbenoruna. MamenuuBocts u ee ¢Gopmbl. M3MeHYHUBOCTH IPU3HAKOB, HE CBS3aHHAA C H3MEHEHHSAMH
reqotuna. Hopma peaxkuuu. CraTHCTHYECKHE 3aKOHOMEPHOCTH MOJMMHKALMOHHOW H3MEHYHBOCTH.
Bapruanuonssii psn ¥ BapHallMOHHAs KPHBas, METOb! ONIPEICNIEHHs CpelHEH BEIMUMHE] BAPHAIIHOHHOTO
pana.

[eHOTHNIMYECKAS M3MEHUYMBOCTH: MYTallMd U KOMOWHauu. ['eHHble, TeHOMHBIE U XPOMOCOMHEIE
MyTaluy. 3aKOH FOMOJIOTHYECKHX PSIIOB B HACNIEACTBEHHON H3MeHunBocTH H. M. BaBunosa. Myrarenusie
(haxTOpBI. DKCIEPUMEHTATLHOE MONYyUYCHHe MyTalldid. MyTanuu Kak MaTepHaa A HCKYCCTBEHHOro M
€CTeCTBEHHOT0 0TOOpa. 3arps3HeHue NPUPOIHON cpelibl MyTareHaMy U €ro IOCIeNCTBHS.

['enetuka uenoBeka. MeTombl H3YUEHHS HACIICACTBEHHOCTH UEJIOBEKA.

I'eneruka 1 Teopus sBomonMH. ['eHeTHka monynsuuil. Pezeps HacneACTBEHHON HU3MEHYHBOCTH B
NIPUPOHBIX TOMYIAIUAX. DOPMBI ECTECTBEHHOIO 0TOOPA, UX CBSA3b U COOTHOIIECHHE C YCIOBUIMH CPEBL.

BOTAHUKA
boranmka — HaykKa O pacCTCHHAX. Pacrenne — LETOCTHBIA OpranM3M. PacTurensHbIin MHD Kak
COCTaBHAas YacTh NIPHPOIBL, €r0 pa3HO00pasHe U PacIpOCTpaHEHHE Ha 3eMIle.
Ob1mee 3HAKOMCTBO € I[BETKOBEIMM PACTEHUSIMH.



Krnerounoe crpoenne pacrerms. CTpOeHHe paCTUTENHHON KiIeTKH (MOBTOpEHHE M3 Kypea
IMTOJIOTHH). TKAaHH OPraHOB PaCTEHHsS B CBS3H C BBINOJHAEMBIMU (QYHKIMSIMU B HEJOCTHOM OpPraHM3Me.
BsauMmocBase opraHos. BereraTHBHBIE OpraHbl [BETKOBOTO DACTEHHs: KOpPEHB, CTebenb, JHCT.
['enepaTuBHBle Opramel: IBETOK (couBeTHs), Iiox, cems. OCHOBHBIE JKM3HEHHBIE (YHKIMH
PacTHUTEJIBHOTO OpraHu3Ma: ITMTaHHE, JABIXaHHe, POCT U pa3BUTHE, PasMHOXKEHHE. J[BHIKEHHE pacTeHHS.
Crioco6p! pactpocTpaHeHus IUIONOB M CEMSH B NPUpOJe. 3HAYEHHE CBOEBDEMEHHON YOOPKM IIONOB ¥
CeMSH KYJIBbTYPHBIX PAcTeHMH. YCIIOBHS JKH3HH DACTEHHs (BOXA, BO3AYX, CBET, TEILIO, MHMHEpAILHEIE
comu). BiusHue pasmMYHBIX YCIOBHH Ha pOCT M pasBuTHe pacTeHud. Ce30HHBIE SBICHHS B KHU3HH
MOKPBITOCEMEHHBIX pacTenuii. Pacremms BecHoH. OxpaHa pacTeHuM ¥ yBelIHYEHHE PACTHTEIBHBIX
OoraTcTs. 3Ha4YeHME PACTEHHI M PACTUTENBHOrO IIOKPOBA B MPHPOJE, JKU3HH 4eIOBEKa ¥ B HAPOIHOM
xo3stiicTBe. Pasnoobpasue pacturensHoro mupa. JKusneHHble (QOPMBI LBETKOBBIX DACTEHHH: IEPEBO,
IOJIyKYCTapHUK, KYCTapHHK, TPaBAHHCTBIE DACTEHHUS — OJHOJETHHE M MHOIOJeTHHe. PacTeHue H
OKpyKaromas cpena. OxpaHa pacTeHHH.

Kopens.

OyHKIUK KOpHA. Pa3sBuTHe KOPHS M3 3apOJBIIEBOro KOpEIKa CeMEHH. Buisl kopHelt (IIaBHBIH,
O0KOBOH, npunarounsie). THIIBI KOPHEBBIX CHCTEM (CTEPIKHEBAs, BETBHCTAs, MOYKOBATAN). 30HBEI KOPHSL.
Poct xopus. Kopreoii uexmuik. CTpoeHre KOPHEBOrO BOJIOCKA. BHENIHee ¥ BHYTpEHHEE CTPOSHHE KOPHS
OIHOAOJBHBIX U IBY/OJAbHBIX. BuIoH3MEeHEHHS KOpHEH, UX cTpoeHue, GHONOTHYECKOE H XO3AHCTBEHHOE
3HayeHue. Tkanu Kkopusa. ITousa kak cpefa Ansg xu3HM pacTeHmi. [lornomeHwne KOPHSAMH BOALI U
MHHepaNbHEIX cojied. Boamele kynsTypsl. MuHepaibHBIE COMH, HEOOXOMUMBIE PACTEHHIO. 3HAYEHHE
00pabOTKy MOYBEL, BHECEHHS YIOOPEHNMH, OIHUBA, PEIXJICHHS I KU3HH KYJIBTYPHBIX PACTCHHIL.

Creberns.

Oyuxuun ctebis. [lober u ero yactu. ITouka. ITouky BereTaTHBHEIE, [BETOYHBIE, CMEIIAHHBIE.
Vx crpoenne u pacmonoxenne Ha ctebie. Pazsutue mobera us nmouku. Poct crebis B amuny. BerBnenue
nobera. PasnooOpasue moGeroB: MmpsMOCTOSYME, MOJ3yYHe, BLIOLIMECS, CTETIOINMECS, LEILISIOLIHECcs.
Tkanu cTebis. AHaTOMHYECKOE CTPOSHHME TPABSHHCTHIX M IPEBECHBIX cTebneil mBymonsHbIX. Creberns
ONHONONBHEIX. Poct crebns B Tommmuy. OOpazoBaHwe TommuHbIX Konel. Ce30HHBIE pPasiTuuMs B
ApeBecune. Bospacr neperbeB. IlepenBuikeHre MHHEPANBHBIX M OPraHMYECKHMX BEINECTB IO CTEBIIO.
BunonsmeHeHHble TOGEIH: KOPHEBHILE, CTOJIOHBL, KIyOeHb, IYKOBUIIA, HX CTPOCHHE, OMOIOrHYECKOe 1
XO3SIHCTBEHHOE 3HAUYCHUE.

JIucr.

OyHKUMH JMCTa. BHeIHee CTpoeHHe NHCTA (IMCTOBAs IUTACTHHKA, HYEPEIIOK, OCHOBAHHS,
NpUIACTHHKE). JKunkoBanue mucthbeB. IIpocThle M CIIOKHBIE JHCThA. JIMcTopacmomnoxkeHue. TKaHH
macTa. OCOOCHHOCTH BHYTPEHHETO CTPOCHHSA JIMCTA B CBS3M C ero (QyHKimsMu. KOXWIA U YCThHIA,
MSIKOTB JIUCTa (cToNOYaras u ryduaras Tkamu). Ximoporuractsl. CTpOeHHE KUIOK IHCTA (IIPOBOISIINE
myuk#). JIHCTEs CBeTOBEIC U TeHeBbIe. [IBHKeHNe MHCTREB. JIMCTORAsS MO3anKa.

OfpasoBanue OpraHMYecKHX BELIECTB B JHCTHIX Ha CBETY ((GOTOCHHTE3 — IOBTOPEHHE TEMBI U3
paznena "lluromorus"). IlornomeHnme NHCTBAMH YIJIEKHCIOTO Ta3a M BHIICICHHE KHCIOPOJA.
Haxonnenue sHepruu B pacTeHuH.

Heixanue mucTeeB. McemapeHwe BOABI JIMCTHAMH., PacTeHMS BIAXHBIX M 34CYILTHBBIX MeECT
oburtanus. Bunonsmernenus mictheB. [1poaomKkuTebHOCTS JKU3HM MHCThEB. JIucTonay. 3HaYeHNHe TucTa
A7s pacTeHHH. POJib 3€N€HBIX pacTeHHi B IPHPOIE M KH3HU YENOBEKA H HX OXPaHa.

BereraruBroe pa3MHOKEHHE HBETKOBBIX PACTEHHI.

Pasmuoxenue pactenuit mocpecTBoM MOGErOB, KOPHEH U JIUCTHER B IPHPOJIE U PACTEHHEBOICTBE
(BUIOM3MEHEHHBIMH TOOEraMu, CTeONEBEIMH M KOPHEBBIMH YEpEHKAMH, OTBOIKAMH, JCJCHHEM KYCTa,
TIIPUBUBKO#). Broornyeckoe u X03siiCTBEHHOE 3HAYEHNE BETETATHBHOTO PA3MHOMKEHHS.

L{BeToK, 1m0, ceMs.

I[BeTOK — opran ceMeHHOro pasMHoXeHus. OyHkuuM 1BeTka. CTpPOCHHE IBETKA: LBETOHOXKKA,
LIBETOJIOME, OKOJIOLBETHUK (YalIleuka H BEHYHK), THIYMHKH, TECTHK (WK TecTUkY ). CTPOSHHE THIMMHKY U
necTuka. /[BofHOe ONIOJOTBOpPEHHE Y LBETKOBHIX PACTEHHM M ero MexaHu3M. L[BETKM OIHOMONEIE U
oboenonbie. OMHOMNOMHBIE M ABYLOMHBIE pacTeHus. COLBETHS M MX OHOJIOTHYECKOE 3HAYEHHE.
[lepexpecTHOE ONBUICHHE HACEKOMBIME B BETPOM.

Camoonbuienne. MckyccTBeHHOe —ombuteHde. [lpopacTamme mbUIsIBL  OIUIOJOTBOPEHHE.
ObpazoBanue ceMeHH | ILIOA.



Cemsa. Oyukimu ceman. Ctpoenne ceMaH (Ha MpuMepe IBYIONILHOTO W OTHONOIEHOTO PACTEHUH).
Cocras ceMsaH. Y CIOBUS IPOPACTAHHS CEMSH.

Bexoxects cemsn. Jlpixanue ceMsH. [lutanme u poct mpopocTka. Bpems mocesa ¥ IiryOuHa
3aJeJIKK CEMSH.

[Tnon. @yukuuu mwiona. Paznoobpasue mioaos.

KonuuecTBO ceMsiH ¥ MIIONOB Yy pa3iUYHBIX pacTeHHH. 3Ha4eHHE [IBETKOB, INIOZOB H CEMSH B
MIPUPOJIE M KU3HH YeIOBeKa.

Knaccuduxanus pacTeHu.

DneMeHTapHBIe TOHATHS O CHCTEMAaTHYECKUX (TaKCOHOMMYECKHMX) KaTeropusx (BHI, POZ,
CEMEHCTRBO, Kilace, 0T/e)). 3HaYeHUE MeXyHapOIHBIX Ha3BAHHUA paCTEHHH.

OCHOBHBIE TPYIIIEI PACTEHUH.

Muoroo6pasue pacrurensuoro mupa. Crucremarndeckuii 063op: baxrepun, Bogopocau, ['pubsr,
JInmaiinuku, MoxoBuansle, [TanopoTHuKoBH/IHEIE, ["0n0oceMmenHble (XBoiHEIe), [IokpEITOCEMEHHBIE.

Otnen bakrepuu.

OOmas xapaxrepuctuka. CTpoeHHE IIPOKAPUOTHYECKOH KIETKH (ITOBTOPEHHE M3 Kypca
muronoruu). CTpoeHHe ¥ IKH3HENESTENbHOCTh Oakrepmit. Knaccubuxanus Oaxrepuit mo dopme.
[Tpumepsl. Pazmuoxenue Oaxrepuii. PacmpocTpanenue Oaxktepuil B BO3IyXe, [10YBE, BOJE U B JKHBBIX
opraHu3max. bakrepuu OpokeHHs W THUNOCTHBlE Oakrepuu. CuMOMO3 KIyOSHBKOBBIX OaxkTepuil u
6o6oBBIX pacreHuit. bonesnerBopHble Oakrepud u Oopeba ¢ HuMU. Pomp OaxkTepudt B IpPUPOJE,
MEIHIIHHE, CEIbCKOM X035 CTBE M MPOMBIIIJIEHHOCTH.

Otnensl 3eneHsle ¥ bypeie Bonopociy.

Obmas xapaktepuctuka. Cucremaruka. OIHOKJIETOYHBIE BONOPOCIH  (XJIaMHIOMOHAIA,
XJopeiia, IUIeBpoKOKK). CrpoeHe u OCOOEHHOCTH KHU3HEAesATelNbHOCTH. HHTuaTele BOMOPOCIH.
CTpoeHue M OCOOEHHOCTH JKH3HENESATENBHOCTH. bBecnonoe M II0J0BOE PasMHOXKEHHE BOIOPOCIIEH.
PacnpocTpanenue BOmOpociel B Boge M Ha cyme. [IpuMepsl MOPCKHX BoJopocnel. 3HadeHHe
BOJOpOCIEH B IPUPOJE U X035HCTBE.

IlapctBo ['pudsl. Otgen Hacrosimue rpudsl.

Ob6iuas xapakrepuctuka. Cucremaruka. [[pHYHHBI HEOTHO3HAYHOCTH CHCTEMATHKH TPUOOB U HX
CpPaBHEHHE C PACTEHMUSIMH U *KMBOTHBIMU. Husmine u Beiciiye rpubet.

[MInsnoynsle rpudel, KX CTPOSHHE, NMHTAHHWE M pPA3MHOYKEHHE. YCIIOBHS JKU3HU IrpHOa B JIECY.
Cgs13b rpu0OB ¢ KOpHAMH pacTeHu (Mukopu3a). Creno0HbIe U SJ0BHTHIE TPHOBL.

[TnecueBbie rpubsl  (Mykop u neHuipunl). CrpoeHue, pasMHOXKEHHE, OCOOEHHOCTH
KU3HEEATCIbHOCTH.

Hpoxoxu. CTpoeHue, pasMHOKEHHE, 0COOEHHOCTH KU3HEAEATEIBHOCTH.

['pubel — mapasWThbl, BHI3BIBAIOINKE OOJE3HM pAacTeHu# (TOJOBHS, CIIOPBIHBS, TPYTOBHKH).
Crpoerue, nuTaHue, pasMHOKEHHE.

Pose rpuoB B IpUpoJIe U B KU3HU YEJIOBEKA.

Otpen JImmaiinuky. JInmaHuKy kak CHMOHOTHYECKHE OPraHU3MBI.

Obmas xapakrepucruka. CrpoeHue croeBumna JMmailinuka. [lutanwe. PasmHOXeHMe.
JInmafHUKA HaKUIHbIE, TMCTOBAThIE, KYCTHCTHIE., POJTb TMIIAHHMKOB B IPUPOJIE ¥ B JKU3HH YETIOBEKA.

Otnen MoxoBUOHEIE.

O6mas xapakrepuctuka. Cucremaruka. 3eseHble MxH. CTpoeHMe, Pa3MHOKEHHE H IIHKI
PasBUTHUS KYKYNIKHHA IbHA. [ToHATHS criopodUT U raMeToduT.

Cdarnoserii Mox. 3abonaunBanue. ObpazoBanue Topda, ero 3Ha4eHHUE.

Otrnen ITnayHoBHIHBIE.

Ob6mas xapaxktepuctuka. [Imayn OynaBoBumHbiéi. CTpoeHHE, pPa3MHOMXKEHHE, UMKI Pa3BHTHA.
3Ha4YeHHe TUIayHOBHIHBIX.

Otnen XBOIIEBUAHBIE.

OOmasn xapaktepucTuka. XBow noieBoi. CTpoeHue, pa3MHOXKECHHE, UK Pa3BUTHS. 3HAYEHHE
XBOLIEBH/IHBIX.

Oten ITanopOTHUKOBUIHBIE.

Obmas xapaxrtepuctuka. IlamopotHuk opnsk. CTpoeHHe, pa3sMHOXKEHHE H IHKI DPa3BUTHL.
HMckomaemple ManopoTHUKOBHU/IHBIE U 00pa3oBaHHe KaMEHHOTO YIUid. 3HaYeHHE NanOpOTHHKOBHIHEIX B
IPUPOJIE U KU3HH YENIOBEKA.



Otnen NonoceMeHHEIE.

OOmas xapaxtepuctuka. CTpoeHHE, pa3MHOXKEHUE M LIMKJ Pa3BMTHA Ha IPUMEpE COCHBI M EIlH.
Myxcxkue u xenckre mrmky. [Teuena. Cemsmouxu. [Ipopactanue mbUTbLEL, POCT NBUILLEBOH TPYOKH H
onnonoTBopeHue. PacnpocTpanenue i 0HOIOTHs XBOHHBIX. 3HAYEHUE B IPHPOIE U XO35HCTBE.

[Moxprerrocemennsie (LIBerkoBeie). ['ocrogeTBo B coBpeMeHHOH (IOpe MOKPHITOCEMEHHBIX H
IIPEMMYINECTBO HMX I10 CPaBHEHHIO ¢ JPYTMMH I'DYIIIaMH pacTeHui. MHoroo0Gpasyue IUKOpPAacTyIIHX H
KyJIbTYPHBIX IIBETKOBBIX pacTeHuil. [IprcrocoO1eHHOCTh MOKPBITOCEMEHHBIX K PasiMYHBIM YCIOBHAM
Ku3HM Ha 3emne. [lux pasputus.

Krnacc J[IymonsHble pacrenus. OOmas xapaktepuctuka. CemelictBa: KpecroupeTHsle,
Pozousetnnie, boborrie, [lacnenosrie, CHoKHOIIBETHEIE.

Knacc Ogaomonsnsie pactenus. O6mas xapaktepuctuka. Cemeiictsa: Jlunelinele, 31aKku.

CpaBHHTENbHAs XapakTepucTHKa cemeiicTe OpHomonbsHele W JIByJnonbHBIE. bHOmormveckue
0CcODEHHOCTH M HApOAHOXO3AHCTBEHHOE 3HA4YCHHE. |MIHUYHEBIE CENBCKOXO3SHCTBEHHBIE, JUKOPACTYIIHE
U JEeKOpaTHBHBIE PACTEHHS 3THX CEeMEHCTB. BiMsHHe XO037HCTBEHHOH [AeATENbHOCTH YEJIOBEKa Ha
BUI0BOE MHOT000Opa3ye IIBETKOBLIX PACTEHUH.

Kpacnas kaura. OxpaHa peKUX BUIIOB paCTE€HHH.

Pa3BuTtHe pacTUTENEHOTO MHUpa Ha 3eMIIe.

VYciloKHEHHE CTPOEHHS PacTeHUH B IIPOLECCEe HCTOPHUYECKOrO Pa3BUTHS B CBSI3H C IEPEXOJOM OT
BOJHOTO K HazeMHOMY 00pa3y »u3HU. OCHOBHBIE 3Tallbl PA3BUTUA PACTEHUH Ha 3eMile (BpeMs OaKTepui,
BOJIOpOCTIEH, MOXOBHUIHBIX, NIayHOBHIHBIX, XBOIUIEBHUIHBIX, MAaNOPOTHUKOBHIHLIX, IOJOCEMEHHBIX H
MOKPLITOCEMEHHEIX ).

PactuTensHele coobmecTna.

[TonsatHe 0 pacTuTeNbHOM coodiiecTBe. [IpHcrocoOIeHHOCTh PAaCTEHHH K COBMECTHOH JKH3HH:
SPYCHOCTh Haln3eMHas M IIOA3EMHAas, pa3Hble Cpoku pa3BuTHA. CmeHa coobmiecTs. PacTuTesnbHbIe
coobmecTBa Kak 4acTh Nanmmadra. XapakTepHbIE YepThl CTPOSHMS H OHOJIOTMH PAaCTEHUH OCHOBHBIX
TUIOB PACTHTENBHOCTH: TYHJpPHI, Jleca, J1yra, CTelH, IIyCThIHU, 000Ta, BOAHOM PACTHTENBLHOCTH; CBA3b
HX CO cpenoit obuTaHus U X03sHcTBeHHOE 3HaueHne. OXpaHa pacTUTEIBHOCTH.

300510rAa

3oon0orust — HAyKa O JKUBOTHBIX. 3HA4YEHHE JKUBOTHBIX B IIPUPOLE M JKHM3HH 4YeJIOBEKa.
BO3HHKHOBEHHE 300JI0THH KaK HAYKH ¥ UCTOPUS €€ Pa3BUTHS.

Knaccuduranus >xuBoTHbIX. [loHATHE O BHIE, pojae, ceMeHCTBe, OTpsiAe, KIIacce M THIIE.
3HaueHue U yCIIeXH COBPeMeHHOM 300morun. CXoICTBA ¥ OTIIMYNS PaCTeHUH U KUBOTHBIX.

Tun ITpoctefimue. Obmas xapakrepucruka Tuna. CucreMaTrka.

Knace Koprenoxxu. Ofmas xapakTepucTHka Kiacca. AMmeba obbixkHOBeHHas. Cpena oOuTaHus.
Bremrnee u BHyTpeHHee cTpoeHue. [lutomnasma. fnpo. Jpmxenue. Iluranue. [[prxanue. Breinenenwue.
Ocwmoperynsuus. Pasmaoxenue. Mamuctupoanue. u3zentepuiinas ameba. Ctpoenue. Cpena oduTaHus.
[Ipenoxpanenue oT 3apayKeHus.

Knacc XKryruxopsle. OOmias XapakTepuCcTHKa Kjacca. DBIVIEHA 3€leHas KaK OJHOKIIETOYHBIH
OpraHu3M, COBMEIIAOMNN NPH3HAKY JKHBOTHBIX W pacTeHui. BOJBBOKC — KOJIOHMANBHBEIA OpraHH3M.
DBOJIIOLIMOHHOE 3Ha4YEHHE 3BITIEHOBBIX H BOJIHBOKCOBBIX.

Knace Mudy3opuu. Obimas xapakrepuctika Kiacca. MHby3opus-Tydenska kak 6ojee CloXHOE
OIHOKIEeTOuHOE xHuBOTHOE. Cpena oburtanus. Ctpoenue. OcoOEHHOCTH IPOLECCOB KUZHEAEATEIBHOCTH.
Pazmuoxenue. PaznpaxaMocTs.

Krnace Crioposuxu. O61mas xapakTepucTuka Kiacca. MalsspuHHBIH I1a3MOIMH Kak BO30yHHUTENb
mansapus. Crocob 3apaixenus uenoBeka Manspuei. O0mee MOHATHE O CMEHE X034€B B LIUKIIE Pa3BUTHUI.
JlukBunanys MansgIpud Kak MaccoBoro 3abonesanus B PO,

Mopckue npocrefinme. HekoTopsle IpecTaBUTENH, JHAYECHHUE.

Tun Kumegnononoctaee. Obmas xapakrepuctuka tuna. Cucremaruka. Cpena oOUTaHHUs.

Knace T'mmpompmpie. OOmias xapaxrepuctuxa kiacca. [IpecHoBommas ruiapa. BHemnee u
BHYTpEHHEE CTpoeHHe. JlyyeBas cumMeTpus. Ilutanue ruapel. [Jpixanue. Peduexc. PereHepauus.
Pasmuoxenue Oecnonoe u nonoBoe. OOHOKIETOYHAs CTaIUs B Pa3BUTHH HAPEl. MOpCKHE THAPOUIHEIE.
CMmeHa (a3 B )KH3HEHHOM LIHKJIE.



Knace Cruudonnnsle Meny3sl. O0mast xapaxktreprcTrka knacca. [lpencrapurend. OTIHUUTENBHEIE
IIPU3HAKK OT MOPCKUX THIPOHIHEIX.

Knacc KopamnoBsie nommmel. OOlmas xapakTepucTHKa Kiacca. [IpU3HAKH YCIOXKHEHHS B
OpraHu3aliy. 3HaUYCHUE KUIICUHOIOIOCTHBIX.

Tun ITnockue gepeu. Obmas xapakrepucTuka tina. CucremaTHka.

Knacc Pecumunsle uepeu. O0mas XapakrepucTuka kiacca. benas miaHapus Kak IpeICTaBUTENb
cBOOOMHOKMBYIIMX dYepseH. Cpena oOuranusa. BHelmHee M BHYTpEeHHee CTpoeHHe. JIBYCTOPOHHS
cumMetpus. [Intanume. JIeixanue. HepsHas cuctema u oprasbl 4yBcTB. PasMHokeHue. Perenepanus.

Knacc Cocanpmuxu. OOmas xapakTepucTHka kiacca. [leuemoumsiii cocanbmuk. Buemnee u
BHYTpeHHee cTpoerue. [Ipucniocodiaenus k mapasutusmy. IIpenoxpanenue ot 3apakenus. CMeHa X035€B
B I[UKIIE PA3BUTHS.

Knacc Jlentouneie dwepu. OOmas xapakTepucTHka knacca. llemHum (cBHHOM M Obrdmii).
[Tapasutrueckuii 06pa3 xu3HH. OCOOEHHOCTH BHEIIHEr0 M BHYTPEHHEro cTpoeHus. L[UKIBl pa3sBHTHA U
cMeHa Xx03s5¢eB. IIpeoxpaHeHue 0OT 3apakeHus.

Tun Kpyrnele uepBu. OOmas xapakrtepuctuka tuna. Ackapuaa. Cpena oOutanus. Bremmnee u
BHYTPEHHEE CTpO€HHE. PasMHOXKEHHE M pa3BUTHE acKapuIel. Mepsl IpefoXpaHeHHs OT 3apaykKeHHs.
OcTprna xKak nMpeacTaBUTENb KPYTIIbIX depBeil. [Ipenoxpanenue ot 3apaxeHus.

Tun Konpuatsie gepsu. O6mas xapakrepucTuka Tuna. CucreMaruka.

Knacc ManomernnkoBsle gepBH. OOmras xapakTepucThka knacca. JlokzaeBo#l dvepsb. Cpena
obuTanus. BHemHee W BHyTpeHHee cTpoeHue. CHCTEMBI OPraHOB MHUINEBAPEHHUS, KPOBOOOpaIlEeHHS,
Beiaesienus. OcobenHocTH cTpoeHHa. HepBHas cucTema. PasmHOxeHHe. Perenepanus. 3HaueHHE
JIOKIEBBIX UYePBEH B IOYBOOOPA3OBAHUH.

Kmacc MmaoromertnakoBele 4epBH. Hepewma. OCHOBHbIE OTIHYHMS OT JOKIEBBIX HYepBeH.
OBOIOIMOHHOE 3HAYeHUE MHOTOLIETHHKOBBIX YePBei, MX POJIb B IIUTAHUHU IPOMBICIIOBBIX PBID.

Tun Mommocku. Obmas xapakrepuctuka tTuna. Cucremarnka.

Knacc bproxonorue Mmosmmocku. OOuias xapakTepHcTHKa Knacca. bombmoit npynosuk. Cpena
oburanus. Bremnee u BHyTpeHHee cTpoeHme. [lepenpmkenue. OcOOEHHOCTH  MPOIECCOB
KU3HENesTeNbHOCTH. PasMHOXeHHE.

Knace IBycTBOopyatsle Momttocku, Ofmias xapakTepuctka kiacca. bessybka (unu I[lepnosuna).
Cpena oburanus. BHemrHee H BHyTpeHHee cTpoeHme. [lepensmkenwe. PasmHOkenwe. Mopckue
IBYCTBOpYATHIE. 3HAUYEHHE OPIOXOHOTHX H JABYCTBOPYATEIX MOJIJTFOCKOB.

Tun Ynenucronorue. Obuias xapakrepuctuka Tuna. CucremMaruka.

Knacc PakoobGpasusle. OOmas xapakrepucTuka kimacca. Peunoit pak. Cpena obutanus. BHeuiHee
CTPOEHHE: XHTHHOBBIH IIOKPOB, pacujeHeHUEe Tella, KOHEYHOCTH. BHyTpeHnHee crpoenue. OcobeHHOCTH
IIPOLIECCOB KHM3HENEeATENbHOCTH. PasmHoxeHue. Jlpyrue paxooOpasHbele. MeaHIIMHCKOE 3HAYEHHE.
3HadeHue B MUTaHUK pbIO. [IpOMBICTIOBEIE pakoOOpasHEIE.

Knacc TIlaykoobpasuple. OOmas xapakrepuctuka kiacca. Cpema oburanus. Bremmee u
BHYTPEHHEE CTPOEHHE IayKa-KpecToBuKa. JlbIXaHHe, IUTaHue, pa3MHOXKeHHe. [layTuHa U ee ycTpOHCTRO.
Knemy. Porns kiemmedt B mpupoe u HX MEIHIMHCKOE 3HAUeHHE. MephI 3aIlHThI YeTI0BEKA OT KIICIIEH.

Knacc Hacexomele. Obmas xapaxtepuctuka kiacca. Cpega oburanus. BrelnHee u BHyTpeHHee
CTPOSHHUE HACEKOMOI'0 Ha IPUMEPE MaicKoro xyka. OCOOEHHOCTH KU3HEAeATENEHOCTH. Pa3MHOKeHNE.

Tune! pasBuTUs HacekOMBIX. MHOrooOpasue HaCeKOMBIX M WX 3HA4YeHHE. | aBHEHNIHe OTpPAIBI
HacekoMbIX. Hacexomsle ¢ HenonueM npespamenueM. Otpsin [Ipsmokpeunste. [Ipencraurenu. Capanya
KaK OIacHLIM BpeAuTeNb cenbckoro xossaictea. Otpan Ilomyskectkokpeuisie (kimomnsl). [Ipencrasureny.
3unauenne. IlokpoBuTenbcTBEHHas OKpacka. Hacexkomble ¢ monmemM — mpeBpamienueM. Otpsn
Yewryexpeunsie. Ilpencrasurenu. Kamyctnas Gensuka. TyToBeiit rmenkonpsa. Illenxkosoactso. Otpsan
XKecrkokpeuisle. Bpenuble u monesubsle xyku. [Ipenocreperatomas oxpacka. Otpsim JIBYKpBUIBIE.
IIpencrasutenn. Komnarnas myxa, opogsl. Otpsn Ilepenonyarokpeuisie. [Ipencraputent. MenoHocHas
myena, MypaBbu. OcobeHHOCTH KW3HUM OOINECTBEHHBIX HACEKOMEBIX. MucTHHKT. Hae3muuku Kax
MIPENCTABUTENN apa3UTUYECKUX IEpPEIOHYATOKPLUTEIX. buonoruyeckuii crocod GopbObI ¢ BpeAHBIMH
HacCKOMbIMH. OXpaHa I0JC3HBIX HAaceKOMbIX. CXOACTBO M pa3iMy¥s MEXKAY YICHHUCTOHOTUMH H
KONIEYATEIMH YePBAMH. ApOMOP(O3B! YWIEHHCTOHOTHX.

Tun Xopnossie. Obmas xapakrepucruka Tuna. CucreMarHxa.



Knacc Jlanneranxy. JlanuetHuk kax Gopma, OMi3kas K mpeaKaM MO3BOHOYHBIX JKUBOTHBIX. Cpera
obutanus. Buemmnee u BHyTpeHHee cTpoeHHe. Pasmuoxenue. OOpa3s xu3uH. CXOJICTBO JAHIETHHKA C
0ecro3BOHOYHBIMY H [T03BOHOYHBIMHU JKHBOTHBIMH.

Krnacc Ppibpl. O6mas XapakTepUCTHKa Kiacca. BHelnHee W BHYTPEHHEE CTPOEHME DEHIOBI Ha
IpUMEpPE PEYHOro OKyHs. PasMHOXeHWe W pa3BuTHe. [lepBOHadYanpHOE INOHATHE O OE3YCIOBHBIX H
YCIIOBHBIX peduiekcax.

Cucremarudeckuit 0030p psIO.

IMomknacc Xpsiuessie poibbl: oTpsasl — Axymsl M Ckarbl. XapakTepucTnka. BHerinee u
BHYTpPEHHEE CTPOCHHE.

[Tonxnace Kocrasle. Hamorpsan Xpsimekoctasie (Ocerpobie). IlpencraBuTens, 0COOEHHOCTH
CTpOEHHs, NeHHOCTh W 3Hauenuwe. Hamorpsinm Koctuersie poiObl: oTpanel — CenbaeoOpasHeie,
KaprooGpasuele, Tpeckosele. Obume cBefeHuss o6 obpasze XH3HM, IPHCIOCOONEHHAX K pasHBIM
YCIIOBHSM CYILECTBOBAHMS. Y ciIoBUs uKpoMeTanust. [mogosurocts. Passurue prid, murpanuu. Oxpana u
BOCIIPOM3BOJICTBO PHIOHBIX pecypcoB. JlexopaTUBHEIE (aKBAPUYMHBIE) PHIOLL

Knacc 3emuoBoausie. OO1as xapakrepucTruka Knacca. CHcTeMaTHKA.

BHemnee ¥ BHYTpeHHEE CTpOeHME Jisrymku (Ha mpumepe Jrodoro Buaa). OCOOEHHOCTH CpEmbI
obuTanys. 3HaYeHUEe KOXKH B IbIXaHWH. Pa3MHOMXKEHHE M PA3BUTUE IATYLIEK (TOJIOBACTUKH, HX CXOICTBO C
peibamu). [lutanme. 3umMoBKHM. MHOrooOpasue 3eMHOBOJHBIX M HX 3HadeHue. I[Ipomcxoxnenne
3€MHOBO/IHBIX.

Kuacc Ipecmpikarornuecs. Ob1asi xapakrepucTrka kiaacca. CHCTeMaTHKA.

BHelHee W BHYTpeHHee cTpoeHue [IpeITkoi simepuusl. [Iprcrnocobaenus K JKH3HU B HA3EMHOM
cpene. Pasmuosxenue. Peremepanms. 3men: yxu, raqoxkd. Buemnuit Bug. OTinums yxa OT TamrOKH.
SIMOBHTEIE JKENE3EI, SIOBUTHIE 3yOBI U A ramroky. JleficTBre 3MenHOro f7a. [leppas moMoms npu ykyce
A10BUTOM 3Meu. J[pyrue coBpeMeHHBIE MpecMbikaroinuecs: UYepernaxu, Kpoxoaunel. PasnooOpaszue
IPEBHHUX NpecMbIKaroIuxcs. IIpoucxoxaeHre IpecMbIKAOIHXCS.

Knacc ITtuier. O6mmas xapakTepucTUKa Kiacca.

BHemHee ¥ BHYTpeHHee cTpoenne rony0s. IlpucnocobmenHocTs K monery. OcobGeHHOCTH
IIPOIIECCOB JKU3HEAEITeNbHOCTH. PasMHoKeH#e | paseuTHe. [Iponcxoxnenue ntun. [lepsonTriibL.

[Monxmacc Hacrosmme nrunsl. Hagotpsn Crpaycossie (Beckunessie) nTuiel. Pacnpoctpanenue.
HekoTtoprie ocobennocTu cTpoenus u sku3Hu. Hanotpsn [Tuareuner. OCOOEHHOCTH CTPOEHHUS M JKH3HH B
CYpPOBBIX yCIIOBUSAX AHTApKTHKH.

Hanorpsan Jleraromme (Kunerpyasie) mruibsl. Mx pasHooGpasue: oTpsn ['yceobpasHble, 0TS
lony6u, otpsan JlHeBHele XWIHHKH, OTpsa Kypunsele, oTpsn BopoOrusbsle. OO6pa3 Ku3HH,
MPUCTIOCOONEHHOCT, K PasHBIM YCIOBHSM CyllnecTBOBaHMs. IluTaHue, pa3sMHOKEHHE, Da3BHTHC.
Ce30HHBIE SBIEHHS B JKHU3HH IITHIL NepeseTsl, rHe3goBaHue. OXpaHa H NPHUBICYEHHE NTHIl (3HMHSAL
TIOAKOPMKA, M3rOTOBICHHE W pasMEIICHHE MCKYCCTBEHHBIX THe3/0BMH). Ponb nTun B mpupome H HX
3HAYCHHUE B JKU3HU YEIOBEKA.

Krnacc Mnexonuraromue. Obimas xapakrepuctuka kinacca. Cucremaruka. OCOOEHHOCTH BHEIIHETO
H BHYTPEHHEr0 CTPOEHHS MJIEKONMTAIOUMX Ha mnpuMmepe cobaxu. Pa3smHOXKeHHEe W pasBHTHE.
[TporcxoXaeHHE MIIEKOTIHTAIOIKX. MHOro0Opazue MIICKONMTAIOMMX U UX 3HAYCHHE.

[Tonxnacc S#nexnanyume. YTKOHOC # exuHa. CXOACTBO SHIEKIaNyIIUX H IPECMBIKAFOIIHXCS.

[Togxnacc Hacrosumue 3Bepu. IlmamenTapHble MIEKONMHTAIOIIME — Hambolee NPOrpeccHBHAS
IpyIla COBPEMEHHbBIX [T03BOHOYHBIX KUBOTHEIX. VX pasHooOpasue.

O630op mo orpsjgaM. Otpsasl: Hacexomosiguble, Pykoxpsuisie, ['po3yHel, XulilHble (TICOBBIE,
komiausH), Jlacronorue, KutooOpasubie, IlapHokomsiTHble, HenapHokonsiTHble, llpumarsl. Beicinue
npumatel. CemeficTBa MaptemukoBeie u YenosexkooOpasHble 00e3bsHbl. [IpencraBurenu OTpsnos
miekonuraromux. OcoOeHHOCTH CTPOEHHS U JKH3HEAEATENBHOCTH. 3HA4YE€HHE MIICKONHTAIONMX B
IPUPOJIE U KU3HH YelIOBEKA.

Oxpana noje3HsX ¥ peaKux 3Bepeit. PacnpocTpanenue XUBOTHRIX Ha 3emne. [IpuunHbl pasauyus
dbayHb! B pasHBIX MecTax 3eMHOr0 LIapa.

Pa3BuTHe IKMBOTHOrO MHpa Ha 3emic. OCHOBHBIE ITallbl pPa3sBUTHA JKABOTHOTO MHpa: OT
OJTHOKJIETOYHBIX K MHOTOKJIETOYHBIM, OT HM3IIHX K BBICIIUM I10 paM U rnepuojaM. COOTHOLIEHHE MEKTY
KjlaccaMM I103BOHOYHEIX. OTpaXkeHHe pOJCTBEHHBIX CBSI3€H B €CTECTBEHHOM CHCTEMATHKE JKHBOTHOTO
MHpA.



AHATOMWA, PU3NONOTIUA U TUTUEHA YEJNTOBEKA

Anatomus, GU3NOIOTHS U TUTHEHA YENIOBEKA — B3aMMOCBA3aHHbLIE HAYKH, U3YYaOlIHe CTPOCHHE,
(GYHKIME OpraHu3Ma 4YeJIOBEKa W YCIOBUS COXPAaHEHMs €ro 340pOBbs. 3HAYECHHE 3HAHUM 110 aHATOMHH,
(M3MOTOTHU ¥ THTHEHE YeTIOBeKa.

O6muii 0630p opraHu3Ma 4esloBeKa.

Crpoerue u GQYHKINH Y9eI0BEYECKOTr0o opraHusma. CpaBHEHHE CTPOEHHS OpraHu3Ma YeloBeKa U
MJICKOTIMTAIOIINX JKUBOTHBIX. CTpoeHHE H MOENEeHHE KIETOK 23yKapuoT. OCHOBHEIE THIIBI TKaHeH
(smuTenHaIbHEIE, COeIHHUTEBHbIE, MBIIIIEYHEIe, KOCTHBIE, HEpBHAs) U UX cBoicTBa. [lonaTre 0 HEpBHON
H TyMopanbHOM perynsnud. IIporecchl Bo30YKIeHHS W TOPMOXXCHHS B HEPBHBIX KieTkaxX. HepHbie
BosiokHa. Peneniropel. Pednexc. Cxema pedneKTOpHOH yTH.

OnopHo-BUraTeIbHAsA CUCTEMA.

DYHKIKKM ONOPHO-ABHIaTebHOM cucTeMbl. CTpoeHme ckeiera uenoBeka. OCOOEHHOCTH ero
CTPOEHHUS B CBS3M C TPIMOXOKICHHEM M TPYHOBOM JesTenbHOCTBIO. CTpOEHHME M COCTaB KOCTEH.
Opraguyeckoe ¥ HEOPTraHWYecKoe BelecTBO KOCTH. PocT koctedt B TonmmuHy. CoeIHMHEHHS KOCTEH:
HeTIPePHIBHEIE, TTOTYTIOABHKHEIE, CYyCTaBbl. [lepBas IOMOLIb NPH IIEPENTOMaX, BEIBUXaAX U PACTSHKCHHSX.

Menmsl, uxX crpoenue W (GyHKumu. MbleyHas cUCTeMa 4eloBeKa. [[BHIKEHHWE B CycTaBax.
PediekTopHbI# XapakTep gesitensHocTH MbI. KoopnuHaiys ABMkeHUH. Briugnue putMa U Harpy3KH
Ha paboTocmoco0HOCTE MBI, YTomienue. OCOOSHHOCTH OIOPHO-IABHTATENBHOH CHCTEMBI HETCH U
[OJPOCTKOB. 3HaueHue (U3KYILTYPHl M CIIOPTa UL NPaBHIBHOTO (HOPMHPOBAHHS CKEIETA W MBILIIL
IMpenynpexaeHHe MCKPHBIIEHHS] [MO3BOHOYHHKA M PA3BUTHS IUIOCKOCTONMHMs. IIpaBuibHas [OCAnKa,
ocaHKa U pabodas mosa.

BryTpeHHss cpe/ia OpraHu3Ma: KpoBb, TKAHEBas JKHUIKOCTE M TuMda.

OTHOCHUTEeIBHOE MOCTOSHCTBO BHYTpEHHEH cpenbl opranusMa. TkaHeBas KUJIKOCTb, €C 3HaYCHHE.

Kpoes. @yukuun kpou. CocTaB KpoBH: IUTa3Ma, (GOPMEHHBIE IEMEHTHI. POJb 3PUTPOIKMTOB B
nepenoce rasoB. CBepThIBAHHE KpPOBM KakK 3alllUTHAs peakius opraHusMa. OYHKIUH JIEHKOLUTOB.
ManoxpoBue.

Vuenne W.JM.MeyHHKOBa 0 3alIMTHBEIX CBOWCTBaX KpoBH. Bo30yaurenu MHQEKUHH: OaKTepud U
BUpychl. boprda ¢ smumemusamu. MMmyHuTeT 1 ero BuAsl. I'pynmel kposu. [lepennBanue KpoBH U €ro
3HAYeHHE.

Cucrema opraHoB KpoBOOOpalleHuUs.

DOyHKIHHE OpraHoB KpoBooOpalueHus. Boibliodl ¥ Malblii Kpyrd KpoBooOpaineHHs. ApPTEpHH,
Kamuapsl B BeHbl. Cepane, ero crpoerue u pabora. Knanane! cepana. CBOMCTBA CepAeYHON MBIIIITBL.
[Tynec, ero ompenenenue. KpopsiHoe naBieHWe W CKOPOCTh ABIJKEHHS KPOBH B Pa3JIMYHBIX y4acTKax
KPOBEHOCHOTO pycia. [lepBas MOMOIIb IPH apTepUalbHOM M BEHO3HOM KpoBoredeHwH. [lomsatwe o
HEPBHOW M T'YMOPAIBHON peryisuuu paboThl cepiua ¥ KPOBEHOCHBIX COCYyNOB. I'DEeHHMpOBKa Cepila.
Brnusiaue QU3KYIBTYpBl M CIOPTA HA CEpPAEYHO-COCYIMCTYIO cucreMy. JlmMboobpasosanue. Otnnyne
muMGBI 0T TUTa3Mel. J{BrskeHHe TuMbB! B TMM(aTHYECKHX coCyaax.

CucTeMa OpraHOB ABIXAHHS.

OyHKIMH OpraHoB ObIXaHus. JlpixarenpHble MyTH. [osocoBoi ammapaT. CTpOEHHE IJIETKHX.
['a3000MeH B JIETKMX M TKaHAX. MexaHW3M [bIXaTelIbHBIX ABMXKEHWH. JKM3HEHHasd €MKOCTh JIErKHX.
[TepeHoC ra30B KPOBBI. 3HAUEHHE JbIXAaTeNIbHOW rUMHacTHKH. MckyccTBeHHoe nbixanue. HepsHas u
TyMOpajIbHAs pEryJIAlus AbIXaHWS. 3allUTHBIE ObIXarenbHble peduexcel. IloHATHE O KIMHHYCCKOH U
Ouonorudeckoi cmepru. JJoppaueOHbIe METOIB! BOCCTAHOBICHHS ABIXaHUSA M CEPACYHON NEATEIBHOCTH
(OpIXaHue W30 pra B POT, HENpsMON Maccax cepaua). I'mrueHa OpIXaHMA. 3HAYEHHE NPABUIIBHOIO
npixanusi. bopeba 3a 4ucThIM BO3ayX B OBITY, IIKONE M Ha mpousBojacTBe. Bpea xypenms. llepenaya
nH(QEKUHOHHBIX Oone3ned (rpunm, Tybeprynes, TudTepus) yepes BO3AyX U UX NPOQUIAaKTHKA.

Cucrema OpraHoB IHIIEBapEHHUS.

@OYHKIMH OpraHoB NHINEeBapeHus. [IAImeBble TPOAYKTHI H MHTATENIbHbIE BEUIECTBA. 3HAYCHHE
numy. CopepikaHue OENIKOB, JXXHPOB M YIVIEBOJOB B OCHOBHBIX IpyNIax NHINEBLIX MPOIYKTOB.
[MnmeBaputensubie GepmenTs. OOmME 0030p OPraHoB IMINEBAPEHM: OpraHbl IMOJIOCTH pra (3yObl,
SI3BIK, CITFOHHEIE KEJIe3kl), MUINEBO, KEITyJ0K, KHIIEUHHK, TOIKETyI0YHAas Kelle3a, [IeueHsb. M3MeHenune
UK B pa3IMYHEBIX OTJeNax MumeBaputensHoro Tpakra. JKesanue, Onsrtel W.I1.1TaBnoBa no u3y4eHuo
JIeSITENILHOCTH CIIOHHBIX JKene3. JleficTBre (epMEHTOB CIOHBI Ha YraeBoAsl. [noTaHue. Brigenenwe
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xenynounoro coka. Omerrel M.ILIIapnosa wa cobakax ¢ H30MHPOBAHHBIM JKENYIOUKOM, ¢ (QUCTYION
xenyaka. Muumoe xopmitenue. [lepeBapuBaHue NMUILIM B JKETyAKE ¥ TOHKOM KHIIEYHHKE. DEPMEHTHI.
BiusiHMe cocTaBa MMM HA JEATENBHOCTh IMHINEBAPUTENBHBIX eje3. Poslb Ne4eHr W MOMKENyJ04YHOH
Jene3bl B IUINEBapeHHH. BcackiBaHHE [HTATENLHBIX BemecTB. DYHKIMH TOJICTONO KHINEYHHKA.
[Tpumepsl Oe3yCIIOBHBIX H YCIOBHBIX IMHIIEBBIX peduiekcoB. HepBHas u TyMopanbHas peryJislus
nueBapenvis. | MrHeHWdecKHe YCIOBHS  HOPMAIBHOTO MHINEBapeHUs. [IoHATHE O NpodHIaKTHKE
NUINEBBIX HHOEKIHH.

OOMeH BelecTs.

VYcBoenmne O€NKOB, JXHPOB, YIJIEBOJOB B OpraHu3Me. BHYTpPUKIETOUHBII OOMEH BEIIECTB.
VcBOeHHE NHTATENBHBIX BEIIECTB B KieTkax (accuMuuisauus). Poms pubocoMm B cuHTe3e O€NKOB.
[Ipoueccrl pacnana (auccumunanus). Pons MUTOXOHApUH. ACCHUMUIAIMA MW JAMCCHUMHUIAIMS Kak B
CTOPOHBI €IWHOrO Iponecca obmena BemecTB. CaMOOOHOBIEHHE OpraHu3Ma B Ipolecce oOMeHa
BeulecTB. Ponb gepmenToB. BuramuHbl. 3HaueHHEe BUTAMHUHOB. 3aD0/IeBaHKs, CBA3aHHBIE C HEIOCTATKOM
BATaMHHOB B nuuie. Pone neuenu B oOMmeHe BemiecTB. IIpeBpallieHHe SHEPTHH B OpraHH3Me.
Temnepatypa Tena. 3naueHue NOAASPKAHUS TOCTOSHHOM TemmepaTypsl Tena. [TorpebHocTs Opranusma B
Oenxax, JKupax, yrieBonax, Boje u coisx. Hopmbel nutanus. KanopuHHOCTE NHINEBOrO palMOHA.
OcoOeHHOCTH IUTAHUS B IIEPUOJL POCTA. 3HAYEHUE IIPABUIILHOTO MMATAHKS Ul OpPraHu3Ma.

Cucrema OpraHoB BbLICICHHUS.

OYHKIMA OPTraHOB BhIIEICHUS. Bhinenenue npoaykToB odMeHa. Opraubl MOUYEBBIIETUTENLHOM
cucteMsl. CTpoenue u paboTa moueK. 3HAYCHWE OPraHOB BBIIE/IEHHS B IOUIEPKAaHUM I[TOCTOSHCTBA
BHYTpPEHHEH Cpe/ibl OpraHu3Ma.

Koxa

Oyuxmun koxu. Ctpoenne xoxu. [Ipou3BoAHbBIe KOXKH. PONb KOXKH B PEryNsalyy TEMIooOMeHa.
[Teppast moMoIb IPH 0OMOPaXKUBAHKMHK, 0XKOTE, TEIIOBOM M COJHEYHOM yaapax. 3Ha4eHHE 3aKaIuBaHHs
opranusma. EcrecTBenHble (AKTOPhI 3aKalMBaHWS M [paBHIa IOJb30BAHHA MMH. [ UIHeHa KOXH H
OJIEK/IBI.

Heprhast cuctema.

@OyHKIHUA HepBHOM cuctembl. [[eHTpansHas HepBHasd cucrema. CTpoeHHe W QYHKIHH CIMHHOIO
mo3ra. CocraB pedurekropHex ayr. CTpoeHune u QyHKIHH OTAENIOB IOJIOBHOTO MO3ra: IPOJOJIrOBATEIH,
MOCT, MO3K€YOK, CPEIHMH, MPOMEXKYTOYHBIH. BEICIIHH OTAEN TOMOBHOrO MoO3ra — Kopa OONbIIMX
nonyuapuit. [lepudepudeckas u BereraruBHas (AaBTOHOMHAS) HEpBHBIE cHcTeMbl. CHMIIaTHUECKHH H
napacHMIIaTHYeCKUH OT/IeNbl BereTaTUBHOH HEepBHOMN CHCTEMEI.

Ananuzatopsl. Yuenue M.IL.I1asnosa 06 ananusaropax. 3Ha4eHUE aHATU3aTOPOB A1 BOCIPHSTHS
OKPY KaKOLIEro Mupa. 3puTebHbld aHanu3aTop. Ctpoerue riasa. CBETOYYBCTBUTENBHBIA anmapar riasa.
[TocTpoenne u300pakeHUs Ha ceTUaTKe. BIM30PYKOCThH, HATbHO30PKOCTE M HX KOppeKUHs. ['uruena
3peHUSI.

Crayxopoil ananuzatop. CTpoeHHEe M I'MIMEHa opraHa ciayxa. MexaHu3M BOCIPHUATHS 3BYKOB.
OTOUTOBBIH anmapar U MOTYKPYKHBIE KaHAJIBL.

Ocszanue. OOoHSHEE U BKYC.

Pons W.M.CeuenoBa B passutum yueHus o Bricmiedi Heprro#t [lesrensHOCTH. YdeHue
W.ILITaBnoBa 00 ycnoBHbIX pedrnexcax. YcnoBHble u OesycrnoBHble pednexcel. ObOpaszoBanue u
TOPMOJKEHHE YCIIOBHBIX pediiekcoB. Paznuuenue CXOAHBIX paszapaxutencii. Pedrexcsl — ocHOBa
noBeneHus UBOTHBIX. Ocobennoctu Bricuieit Heprroii [lestensHocTy yenioseka. HemocpeacTBeHHBIE H
peueBble YCIOBHBIE pasnpaxkutend. OyHKuus peud. [lepBas W BTOpas CUTHaIbHBIE CHCTEMBI. |'MrueHa
YMCTBEHHOTO Tpyna. Pexxum mus. Pesxum Tpyna u otasixa. ['uruena cHa. Biusxue Tabaka ¥ ajkorois Ha
HEPBHYIO CHCTEMY.

JKenessl BHYTpeHHEH CEKPEIHH.

OyHKINHK Kene3 BHYTpEeHHEH cexkperyy. ['OpMOHBI B MX 3HAYEHHE ATl OpraHu3Ma, OTJIMYHE OT
(bepmenToB. Poib rymMopansHOH peryisuuu B opraHusme. 3aboneBaHMs, CBS3aHHBIE C HapyLIEHHEM
GyHKIUH XKene3 BHYTPEHHEH CeKpelrH.

Pa3BuTHE YEIOBEYECKOIO OPraHu3Ma.

[Tonosele sxenessl. llomoBele KMETKHM, HUX CTpoeHMe H passuTHe. OmojgorBopeHue. Pomb
XpOMOCOM B Iiepelade HAaclIeICTBEHHBIX CBOHMcTB. CXOACTBO paHHMUX CTaAWi pa3BUTHA 3apo/bllia
Yell0BeKa M II03BOHOYHBIX XMBOTHBIX. [lntanme 3apozsima. [ToctamOpHOHaNbHOE pa3sBUTHE YEIIOBEKA.
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Oco0eHHOCTH pasBHTHS JETCKOTO ¥ IOHOMIECKOTO OPraHW3MOB. 3HaueHHEe (U3MYECKOH KYIBTYPHI U
CIIopTa 4Jid HOPMaJIBHOT'O Pa3sBHUTH W YKPCIUICHHS OpraHH3Ma.

OpraausMm — equHoe nenoe. KoopauHanus nesTeTbHOCTH BCEX CUCTEM OpPraHoOB (IYMOPAJIbHEIE H
HEPBHBIC MEXaHHU3MBI PETYIAINH 1 C&MOpCI‘yHHL{HH).

OBLAA BUONOTIrnA
Brenenue
O6mass 6uosorus — npeaMer o0 OCHOBHBIX M ODIIMX NS BCEX OPraHMU3MOB 3aKOHOMEPHOCTSX
JKM3HEHHBIX SBJICHUI. 3HadeHHe oOIIel OWOIOrMM Ul MEIMIIMHEBL, CETBCKOTO XO3SHCTBA, JIECHOH
IPOMBIIIJIEHHOCTH ¥ JAPYIHX O0Tpacieil HapoJHOTo XO3sAHCTBa.

JBOIONHOHHOE YUEeHHE

O61was xapakTepucThka GUONIOTHH B JOJAPBUHOBCKHIT mepuos. PasBuTHe 30010THH M OOTAHUKH.
[ocroncTBO B HayKe MeTaQH3MYECKHUX MPEICTABICHUNH O HEM3MEHHOCTH NPHPOABI M «U3HAYAlIbHON
nenecoodbpasnoctu». Tpynsl Kapna JluaHes mo cucTeMaTHKe pacTeHMH M JKMBOTHBIX, MX 3HAYECHHUE.
Vuenune K.B.Jlamapka 00 DBOMIONHM JKHBOM MOpPHPONBI M ero 3Ha4yeHwe. [lepBble pycckue
3BOJIFOLIHOHUCTEI.

HcTopryeckre TPENNOCHIIKM BO3HHKHOBeHHs ydeHus Yapnesa Jlapsuna. OOmecTBeHHO-
HKOHOMHYECKHE MPEANOCEUTKA. Ycrmexu Ouoiorud B nepBoil monoBuHe XIX B. YCIEXH CENBCKOIO
XO035CTBA B BBIBEJIECHHH IIOPOJ JOMAIIHUX JKMBOTHBIX U COPTOB KyIbTYpHBIX pacTeHui. IlyremecTue
Ha kopabne «burney». Tpyasr U.lapeuna.

OcHOBHBIE TOJIOKEHHs IBONMONUOHHOrO yueHus Y.JlapBuHa. 3HavyeHHE YYEHHs JUIS DPa3BHUTHA
ecTecTBO3HaHus.  JIBWKYINHEe CHJIBI  9BOJIOLMH. HacineacTBeHHOCTh.  MI3MeHYMBOCTB,  BHIBI
HW3MEHYHBOCTH. EcTecTBeHHBIH 0TOOp. Bemymas poss ecrecTBeHHOro oTdopa B dBOMONMH. bophba 3a
CYIIIeCTBOBaHHE W €€ (POpMEL MCKyccTBeHHBIH OTOOpP M HacleJCTBEHHAs M3MEHYHMBOCTH — OCHOBA
BBIBEJIEHUS TIOPOJ] JOMAIITHUX )KUBOTHBIX M COPTOB KYJIbTYpPHBIX pacTeHui. OOIee H pasiudHOe MEKLY
HCKYCCTBEHHBIM M €CTECTBEHHBIM 0TOOPOM.

[TpucnocobuTensHbIl XapakTep 3BOMOUHM. OTHOCHTENbHAs Ieaecoo0pasHoCTh. J{HBEpreHTHBIHA
xapakTtep 3Bomonnu. Konseprenmus. [Iporpecce u perpecc. BeiMupanue BHIOB.

[TouaTre 06 ypoBHIX 3BOMIOLMOHHBIX IPEOOPa3OBAHHH.

MHUKpPO3BOITIOLHS.

[Tonynsimus kak 37eMeHTapHas equHHIa dBoonnd. [losTre 06 3K0NOrHYecKol ¥ reHeTHYCCKOM
XapakTepucTUKax [Omylsimi. DieMeHTapHble (aKTOpsl 3BOMIONMH. EcTecTBeHHBIH 0TOOP —
Hanpaemsromui dakrop sBomonud. MopMBI ecTeCTBEHHOro otbopa. TBOpUecKas pOJIb €CTECTBEHHOTO
orbopa. BumoobpazoBanue — pesynsTar MHKpodBoirouud. [Tyru BupooOpasoBanusa. Buua. Kpurepuu
Buna. CTpykTypa BHIA.

MaxkposromronHs.

Bo3HUKHOBEHHE HAIBUIOBBIX TakcoHOB. Dopmbl ¢uiorenesa. IloHsATHE 0 CKOPOCTH 3BOJIIOLKH.
CooTHOIIEHHE MEXKIY MUKPO- U Makpospoonueii. OCHOBHEIE HAllPaBICHH 9BOTIOLKH. bHONOrHYecKui
mporpecc W Omonmormueckuii perpecc. [IyTd gocTiokeHus OHOJIOrMYecKoro mporpecca. Pesynbrarh
3BOJTIONMH: OpraHUYecKas 1[eIeco0bpasHOCTh, IPUCTIOCOOIEHHOCTh OPraHH3MOB, MHOTO0Opa3He BHIOB.

Cucrema pacTeHHH W OJKHBOTHBIX — OTOOpPaXGHHE OJBOMIOUMM. IIpHHOMIIEI COBPEMEHHOH
KJ1acCU(UKAIUH OPTaHUu3MOB.

PasBuTHe OpraHu49ecKoro Mupa

OcHOBHBIE JIOKA3aTe/IbCTBA HBOJIOIHMH OPraHW4ecKoro MUpa: CpaBHUTEIbHO-aHATOMUYECKHE,
amOpuonorugeckue, Omoreorpahudeckue u majgeoHTonornueckue. CpaBHUTENIBEHOE H3YyYEHHE CTPOCHHUS
COBPEMEHHBIX )KUBOTHBIX U PACTEHHH C IIeIBI0 TOKA3aTeIbCTBA HX HCTOPHYECKOrO pasBUTHA. [ 'oMoTorus
H aHaJIOTHsA. PYILHMEHTI)] H aTaBH3Mbl B CTPOCHHH COBPEMCHHBIX OpPraHH3MOB KakK J0Ka3aTeJIbCTBO HX
3BOMIONUK. CXOJACTBO 3apOABIIIEBOTO DPA3BUTHUS OPraHM3MOB KaK JIOKa3aTENbCTBO EIUHCTBA HX
IIPOUCXOXKICHUS. bruoreneTndeckuit 3akon Mrosnepa-I'exkes.

['maBHBle HANpaBieHHs 3BOJIONWHM — TYTH PA3BHTHS OPraHMYecKoro Mupa. JleneHHe HCTOpHH
3eMiM Ha 3pbl M TEpPUONBL. Pa3BHTHE OPraHHYECKOr0 MHpa B apXeHcKyro, MPOTEPO30HCKYIO H
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NaNe030MCKYH0 3pbl. BOSHUKHOBEHUE PACTEHUH 1 KUBOTHBIX — JMBEPTEHIMS B OPTAHHYECKOM MHpE T10
criocoby muranus. KocMmudeckas pose 3enmeHsix pacrenuit. OnHokneTounble. MHOTOKIETOUnBIE. BBIX0
PacTeHHH Ha CYLly B [aIe030HCKyro apy. [lcunodutel. Mxu. [Ipuyuss! paciseTa IanopoTHHKOBHIHbIX.
IlosiBIIEHHE TONTOCEMEHHBIX.

BBIXOX JKMBOTHBIX Ha Cymly. BO3HMKHOBEHHE [O3BOHOYHBIX IyTeM IOBBIIEHHS OpraHH3allNH,
PasBHTHS IPHUCIOCOONEHHH IIMPOKOro 3HAYEHHS M DACIUMpPEHHs cpeabl obuTamms. Kucrenepsle Kak
IPEIKH 3eMHOBOJHBIX. [losBnenne u pacuser npeBHux 3emuOBOAHBIX. Creronedansl — «cOOpHBIE»
bopmaL.

PasBuTHe OpraHuyeckoro Mupa B Me3030#cKyio 3py. [ocmoacTBo rosoceMennsx. [lossienue u
pacIpocTpaHeHHE TOKPBITOCEMEHHBIX. PacI[BeT INpecMBIKAalOIIHXCsA. BO3HUKHOBEHME ITHI |
miexonuTaomyxX. [losenenne  KOCTHCTBIX  peib. [IpWumEBl  BBIMHPaHHS TOJOCEMEHHBIX M
NPECMBIKAIOIIUXCS B ME3030HCKYIO 3pY.

PasBatie oprammdeckoro Mupa B KallHO30HCKyr0 3py. [OCIOICTBO MOKPHITOCEMEHHBIX,
HAaCCKOMBIX, NTHI ¥ MIEKONHTAIOIIMX. BO3HMKHOBEHHE B TIPOLECCE 3BOMIOLMHM MHOIOYHCICHHBIX
IIPUCIIOCOOTEHHH K pa3HOOOPA3HEIM cpeiaM 0OUTaHHS.

ITponcxoxnenne yenoBeka

Henosexoobpasuple 06e3bsIHbI U denoBek. U.J[apBHH 0 MPOMCXOKIEHHH He0BEKA OT JKHBOTHBIX.
®.OHrensc O poaM TpyAa B INPEBPALICHHM JAPEBHUX 00e3bAH B YeloBeKa. JIBMIKYIIME CHIIBI
AHTPOIIOreHe3a: CoIHaNbHble U Onoorndeckre GakTopsl. Beaymas pos 3aK0HO0B 061IeCTBEHHO KU3HH
B COIMAIHOM IIpOrpecce desoBeyecTBa. Poib OHOTOrMYECKHX U CONMATBHBIX (PAaKTOPOB B SBOIIOLHU
YeI0BEKa.

Hckonmaemsle octanku wyenoseka. Haxomxn B Tansanuu. [lpeBHelmme moas (ITHTEKaHTpOII,
CHHaHTpPOI, TeHAensOeprckuit uenosek). JlpeBHHe momu (HeanmepTaiblbl). MckomaeMele TIOTH
COBPEMEHHOTI'O THITA (KPOMAaHBOHIIBI).

Benymas posie 3aK0HOB 0OINECTBEHHOH KH3HH B COMUATBLHOM IIPOTPECcce UenoBeuecTBa. LIHHCTBO
[IPOMCXOXKICHHA  4eJIOBEUCCKHX pac. AHTUHAy4Has, peakUHOHHas CYIDHOCTE  «COLMAIEHOIO
JApBUHU3MA» U PACH3MA.

OcHOBBI YKOJIOTHH

OKOJIOTHsl — HayKa O 3aKOHOMEDHOCTSAX B3aHMOOTHOLIGHWH OPraHM3MOB CO CpemoH. 3ajadu
skostoruu. Cpena u sxonoruyeckue daxropst. [IpucnocobneHHocTs opranusma (Bruaa) K aGHOTHYECKHM 1
buormuecknm QakTopam cpeisl. KoMmIulekcHOe BO3IeHCTBHE (AKTOPOB HA OpraHH3M. OCHOBHBIE
KIAMaTHYeCKie (akTopbl (CBET, TeMIepaTypa, BIAKHOCTb) M WX BIMSHHE HA OPTaHH3M.
OrpannunBaromye (QaxToprl. JleSTeNbHOCTL YeloBeKa Kak dKonorumdeckuit daxtop. [Ipucmocobienus
PacTCHUH ¥ JKMBOTHBIX K CE30HHOMY PHTMY BHEIIHWX yciosmit. CezoHHOCTE B mpupome. COCTOSHEE
3EMHETO  IOKOSl.  XOJOAOCTOMKOCT. (DaKTOpBL, YIPaBISIOIIAE CE30HHBEIM pasBUTHEM. SIBICHUS
(oToneprom3Ma y pacTeHHH H JKHBOTHBIX.

[omynsuns. GakTopsl, BE3HIBAIOLIEE H3MEHEHHS YUCIEHHOCTH TIOMYISIIHH.

Bux, ero skonorndeckas xapakTepucTHKa. PaluoHaNBHOE MCTIOIB30BAHHE BHIOB, COXPAHEHHE HX
pazHoobpa3zus.

buoreonenos. Ilpumepsl — mnpecHOBOXHBIN BomoeMm, nyOpasa. B3amMOCBS3b HONYIALHHA B
Ouoreorenose. llenu nuranus. ITpaBmio sKonIOrnyeckoi mupamMumsl. CaMOpery IAlys B GHOreoneHo3e.
Cmena Guoreonenosos. Cos3faHHe HCKYCCTBEHHBIX OHOTEOIEHO30B B Pe3yIbTaTe IIeJIeHAIPABICHHOI
XO3AHCTBEHHO! MNEATENBHOCTH YeNOBeKa. AIpOLeHO3bl. [IOBBIIEHHE MPOAYKTHBHOCTH ArpoLEHO30B.
OxpaHna 6HOTreoIeH030B.

OcHoBe! yuenus o 6uochepe.

brocdepa u ee rpanuusr. Hoocdepa. ITnotHocTs %wu3nu. Buomacca MOBEpXHOCTH cyiny. Bromacca
mouBel. buomacca MupoBoro oxeama. JXuBOe BeIECTBO, ero rasosas, KOHLICHTpalHoHHasd,
OKUCITHTENIbHAS H BOCCTAHOBHMTENbHas (QyHkumu. KpyroBopor semiects B 6uocdepe. Buorenuas
MHUTpanus aroMoB. Pojie MEKpoOpranu3mos. Pois denoBeka B 6uocdepe. OXpaHa MPUPOIE ¥ MIAHOBOE
BOCIIPOH3BOJCTBO €€ OOrarcTs.
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10.

11.

12

PexomMenmyemas turepaTtypa

Ob6was 6uonorus. 10-11 wi. - Axanemuueckuil yueOnuk s wkon.- [ILM. Bopoaun, JI.B. Beicoukas, .M.
Heivuun v ap. Y.1 v 2. TTog pen. B.K. Lymckoro u I'"M. [eiMmuua. - M., «ITpocsewenuey, 2008,

buonorusa. 10-11 kn.- Axagemuyeckuii yuebuuk ans wkon.- LK. Benses, [1.M. Bopoaun, H.B. BopoHLOB 1
ap. M., «l[Ipoceeumenney, 2008.

buonorus. O6was Guonorus. 10-11 xn. - Vuebuuk anst obuweobpazosarensHeix wkoi. — A.A. KameHckuid,
E.A. Kpukcynos, B.B.Ilaceunuk.- M., « podar, 2006.

Ocnoebl oOme#t Guonornu. 9xi- Yuebuuk mis obuieobpasosarenshbix wkon.-M.H.[Tonomapesa, O.A.
Kopuunosa, H.M. Uepnoea. ITox pen. M.H. TToHomapeBso#. - M., «Benra-rpad», 2006.

Buonorus. 6 ki Yuebuuk ans obmeobpasoBarenbHbix wkon .- M.H.Ilonomapeea, O.A.Koprunosa, B.C.
Kyumenko. - M., «Benra-rpad», 2008.

Pactrenus. Bakrepun. I'pulel. Jluwaduuku. 6 wn.- Vuebuuk ans obuieobpazosarenbHeix wkon.- KM.H.
[Tonomapesa, O.A. Kopuunoga. - M., «Benra-rpag», 2007.

buonorus. Yenosek. 8 kn. -YueOGHuk mns obuieoGpaszosarensheix wkon.- J.B. Konocos, P.JI, Mam, M. H.
Genses.- M., «Ipoday, 2008.

Buonorus. Yenosek.8 k. - Yuebuuk ans obueobpaszosarensueix wkon. A.C. Baryes, A.Jl. Kyssmuna, A.JI.
Hoznpauesa. - M., «podax, 2007.

Buonorus 8 k.- Yuebuuk ans obuieobpasoparensHeix wkoi.- A.I. Jparomunos, P.JI. Mam. - M., «BeHra-
rpad»,2008.

buonorus. Muoroo6pazue >XMBOTHBIX OpraHusmoB, YueGuuk ans obmeobpasosatensHeix wkon.- B.B.
3axapos, H.H. ConuH. - M., «JIpoda», 2007.

buonorus. JKusoTHele.7 1. - Yuebuuk ans obweobpasoBatensHbix wkon.- B.M. Koucrauwtunos, B.I.
babenko, B.C. Kysbmenko. - M., «Benra-rpagy, 2004,

buonorusa. Xusotnsle. - YueOuuk ans obueodpazosarensHeix wkon. — B.B. Jlatiowun, B.A. [ankun.- M.,
«dpoda»,2006.

13. O6was 6uonorus. 10 wi1..- YueGuuk ans obmeobpazosatenbHbIX WKoj. B.B. 3axapos, C.I'. Conun. [log
pen. B.B. 3axaposa. - M., «[Ipodar, 2005.

14. OBwas dwonorus. 9 k. -Yuebuuk nns obuieobpazosatenshsix wkon. C.I. Mamontos, B.B. 3axapos, H.H.
Conun.- M., «Ipoday, 2000.

15. O6was 6uonorus. 10-11 kn. — Yuebuuk 1 obweobpaszosartensHeix wkon.- J[.K. Benses, [1.M. Bopoaun
v ap.-M., «llpoceemenue», 2006.
16. AnHaTomHs U (U3HONOTHA YenoBeKa.- YUeOHUK Ans yriayGiaeHHOro u3yuenus cuonoru. — M.P. Canun. -
M., «ITpocsewenuer, 2001.
17. buonorus. 9 k. — Yuebuuk ans obieodpasosartensHbix wkos. A.M. Lysmep, O.JI. [lerpuwmuna. ITox pen.
B.H. 3aropckoit u 3.B.JIro6umoroii.- M., «IIpocsewenuey, 2002,
18. bronorus mia noctynatomux B Byssr. Iox pea. H.B. UeGsiwesa u C.B. Kysneuosoii.- 4.1 u 2. M., «Hopas
BonHay, 2001.
19.  buonorusa. Xusornsie. 7-8 kn. VueGuuk ans obmeobpaszosatenshbix mkon. - AWM. Huxumos, U.X.
[llaposa - M., «ITpocBeutenue, 2000.
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