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OCHOBb! LUTONOIrn

Kierka - sneMenTapHad JXHBasg CHCTEMA, JISKalasd B OCHOBE CTPOCHHA H PAa3BHTHA OPTaHH3MOB.
HWcTopusa oTKpITaA 101eTKH. OCHOBHEIE IONOKEHHA KIETOTHOH TEOpHH.

CoBpeMeHHEIE MeETOABl MCclenoBaHus KiaeTkd. (OCHOBHBEIC CTPYKTYPHBIC KOMIIOHCHTHI
9YKAPHOTHYECKOH KIETKH: Hapy)XKHas KJeTOYHas MeMOpaHa, IMTOILIasMa, Aapo. CTpoeHue M QyHKIHH.
CXOLCTBO M pasidyde MEXJXY DacTUTeNbHBIMH H JKMBOTHBIMHM KieTkamu. I[IpokapmoTHueckas H
3yKapHOTHYecKas KICTKH. CXOICTBA K OTIHYHSL,

Xummdeckas opramsanus Kietkd. ConepikaHHe XHMHYECKHX DIEMEHTOB B Kietke. Boga u
JpyTHe HeOpraHWIeCKHe BENIECTBA H HX POJIb B XKU3HEAEATEEHOCTH KIETKH.

Opraamyeckre BEIMECTRA.

Vrnesonel, MoHO- H monHcaxapuisl. (YHKIMH YriecBONOB B KieTke. Jlumumsl (KHpEI U
ynonab). OyHKIAY KHUpOB M IMIOUIOB B KICTKE.

Bemxu xak Gwomommmepsl. Pymkumm OelkoB B KiIeTKe. AMHHOKHCIOTEL, MX CTIPYKTYpa H
cBoftcTBa. IlepBHUHAd, BTOpHUHAS, TPETHYHAd M HYETBEPTHYHAA CIPYKTYPHl O€NKOBOH MONEKYIIBL
@OepMeHTEL, UX POJIb B POIECCaX KU3HEACATENEHOCTH.

Hyxrerroseie kucnotet. JTHK 1 PHK kax GuomonuuMepsl. ®ynkimu. HykneoTanpl, uX cTpoeHHe
H COE/MHEHHE IpH 00pa3zoBaHKY NOJHHYKICOTHHOH IerH. IIpHAIHI KOMILIEMEHTAPHOCTH. PeHKalys
JTHK. Kox JTHK. PHK. Ctpykrypa u Bunsl PHK. AT®. Comepxanne AT® B xnetke. Makposprudeckue
ca3E B AT®. 3nauenne AT B xusnenesTensaoctd kierkn. HAJ], HANT®, ®AJI 1 ux pols B KIETKE.

O6MeH BeIeCTB M JHEPrHM B KieTke. IInacrudeckuit M 3HepreTHYecKHH OOMEH — OCHOBA
KU3HEAEATENEHOCTH KIETKH. DHepreTrueckuil obmeH. CTaapu spepreTudeckoro oOMeHa B Kierke. Babl
6poxkenus. [TmKomas. DHepreTH4YecKas 3(¢eKTHBHOCTE mponeccos Gpoxernusa. Muroxonapun. Ceask
cTpykTypsl B ¢pynxumm. Knerodsoe asxanne. OcHoBHEIE ocobenHocTH 1uKiIa Kpebea. OKMCIATEIbHOS
tochoprIHpoBaHHE.

InacTugeckuit 06MeH, ABTOoTpodHbIEe H reTeporpodHsie KiieTkd. OcobeHHOCTH 0OMEHA BEIECTB
H SHEPI'HH B PacTHTENbHOH Kinerke. ®orocunTes. bronormueckuit cMuicn orocuuTesa. XIopomacTL.
CBS3b CTPYKTYpH H dyrknud. CBeToBas H TeMHOBas (assl hoTocunTesa. Pors depMeHTOB.

IlyTH DOBBIMIEHHS IPOSYKTHBHOCTH IIPOIECCOB (OTOCHHTE3a Y CEIBCKOXO3SHCTBEHHBIX
pacreumii. XeMOCHHTE3 Ha IIpHMepe OaKTepui.

BrocurTe3 Genka. Posls BYKIEHHOBEIX KHCJIOT B 3TOM Ipoliecce. ['eH u ero pomb B OMOCHHTE3E
6enka. Kox JJHK. Peaxnun MaTpaaHOro cuHTesa. Poib depMeHTOB B OCymecTBIeHIE GHOCHHTE3a Oelika.
3nagenne AT® B 3TOM Iporecce.

B3anMOCBS3b IPOIECCOB 3HEPreTHYECKOIO H IUIACTHIECKOT0 OOMEHOB B KIETKE. ABTOpEryIIsAIus
XMMHYESCKIX TIPOLECCOB B KIICTKE.

Hexsterounsie gpopMbI XXi3HH. Bupycel. Mx ymsTpaMHKpoCKONMYecKas OpraHH3allis, 3HAUCHHE U
pOIE B Mpupoze. BupycHele GoNe3HHA YeNoBeKa, HBOTHBIX ¥ pacTeHuil. [Ipameprr.

PasMHOXeHIE H HHIMBHIYaIbHOE pasBHTHE OPraHH3MOB.

Jlenenwe KineTok — OWONOTMYECKHHA IIpolecc, JEXKamuil B OCHOBE pa3MHOXCHHA ¥
MHAABHIYAIBHOIO PasBUTHA OpraHu3mMoB. OOIIHOCTh HpOIEcca MUTOTHICCKOTO JENCHUS KIETKH Y
sykaproT. Murotryeckuii muxi. Yasoenue JJHK mepes MuTo3oM. Bronoradeckud cMeicn Mutosa. Dassl
MHTO2a. BHIOBOE IOCTOSHCTBO 4YHCIa XpoMocoM., MHmuBmmyamsHOCTE Xpomocom. MX crpoeHHe.
lTamwmonaueli ¥ JUIUIOMABEINH HaGopsl xpomocoM. CoOCTOSHHE XpOMOCOM B HEAEAMIEMCA sApe.
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HemnpepblBHOCTE H IPeeMCTBEHHOCTh XPOMOCOM. ITOCTOSHCTBO KOJNMYECTBa JHK B sape. AMHTO3 KaK
dopma zmenenms wHTep}a3HOro sjIpa, HE CONPOBOXZAIOMACA PABHOMEPHBIM pacHpefCICHUEM
HACIEACTBEHHOTO MaTepHaa,

®opMbl Pa3sMHOXKEHHsI OPTaHM3MOB. bBecrmonoe W HONOBOE Pa3MHOXKCHHE. ITonoBble KIETKH:
SHIIEKICTKY ¥ CIIEpMaTo30u sl (Mophonorus).

Meiios. Buonornyeckuii ¢cMBICI Meiio3a. OcoOEHHOCTH pa3BUTHA AHMIICKIICTOK U CIIEPMATO30HIOB
(ramerorenes). OIIOKOTBOPEHHE — IIPOIECC BOCCTAHOBJIEHHAS JHMIOHIHOTO HAGOpa XPOMOCOM.

VHMBUAyAIbHOE PAsBUTHE OpPraHMsMOB. PasBHIHE OINONOTBOPEHHOrO AHNA (Ha mpuMepe
nannerrnka)., Jipo6renne. Cranus 6nacTymsl [actpynsuus. Craamus racTpyisl. 3apofrImieBbie JTHCTKH.
TOMOTIOTHSA 3aPOABINEBEIX JUCTKOB KaK CBUIETENECTBO €MHCTBA MPOACXOXICHAA KUBOTHEIX. 3axmagKa
cacteM opranoB. [JocTambGpronaneroe passuTee. [IpsaMoe 1 HeMpAMOe pasBUTHE. [Tpumepsl.

Bo3HHMKHOBEHHAE XKU3HH Ha 3EMIIE.

JKM3HP — Ka4ecTBEHHO HoBad (opMa IBIDKCHHS MarepHu. [loHayuHele NPEICTaBNICHUA O
IPOMCXOKICHHH SKM3HH., Y4YCHHE O CaMO3apOXICHHH. Pa6orer Pemu, Tepexosckoro, Ilacrepa,
JIOKA3aBIINEe HEBO3MOXKHOCTH CaMO3apoyKIeHHs KusHH, TeopHM 3aHOCA XH3HH Ha 3€MIIO C NPYTHX
KoCMHUecKEX Tel. COBPeMEHHBIE TEOpHH BO3HAKHOBSHMS JKU3HE Ha 3eMIe U3 Tel HEXHBOH IPHPO/IEL

(A.A.Omapes u Ap.).
OCHOBbI FTEHETUKU

T'eHeTHKA — HAyKa O 3aKOHOMEPHOCTSX HAc/e/ICTREHHOCTH ¥ M3MEHIHBOCTH. 3HAYCHNE [CHETHKH.

OCHOBHEIE 3aKOHOMEPHOCTH TIEpe/iaiy HACIEACTBEHHEIX IPU3HAKoB. [HOPHI0IOrHIeCKHH METON
H3yYeHHS HACNEACTBEHHOCTH. 3aKOHOMEPHOCTH HACHICNOBAHHA{, YCTAHOBICHHBIC I Menpenem.
MonoraGpuagoe ckpemmBanue. Ilepeii 3akon I.Memzgend. EnunooOpasne mnepBoro IMOKOIEHUS.
JIOMHEAHTHEIE M DELECCHBHEIC IpPU3HAKH. ['OMO3MIOTa H Ie€TCPO3HIOTa. AJneIBHBIE U HeaLIEIEHEIS
repnt. ®MempoTMn ¥ TeHOTHIL Bropoit sakon I'Menpensa. Pacmernienre BO BTOPOM IMOKOJICHHH.
[TpoMexXyTOYHEIH THII HACTEIOBaHHA. AHaITH3HpYIOINee CKpelNEBanpe. ['HIoTe3a «IUCTOTH raMeT».
Mei103 KaK MaTepHanbHas OCHOBA THIIOTe3b! KIHCTOTE raMeT». TpeTHi 3aKoH I" Mengena. Jurubpannoe
¥ TOMMrHOpHHOE CKpepBaHne. Hesapucumoe KOMOHHEPOBARHE HAC/IC/ICTBCHHBIX NPUIHAKOB TIpX /-
¥ nomuruGpHaHOM ckpemuBauy. CTAaTHCTHIECKUH XapaKTep ABICHAN PACIIEIUICHHS. I[aronorugeckue
ocuoBEI 3akoH0B [.Mennems. IluTonnasMaTnyeckast HaCIEACTBEHHOCTE. [IpHMEPEL.

XpoMocoMHas TeOpHs HacneacTBenHocTH T.Moprara. SBneHne CIEIICHHOTO HACICHOBAHMA.
[omuoe cuemienre. Hemonmoe cuemwrenne. [lepekpecT XpoMOCOM B Melo3€ — IPOTECC HapyINeHH:
choemieHnd. |'eHOTHIIMYECKOe Ompencnenne nona. Ilonoesie XpOMOCOMEI H YTOCOMBI. CuennerHoe ¢
TI0JIOM HacIeA0BaHME.

[eHOTHI KaK UENOCTHAd HCTOPHYECKH CIOXKHBINAfACS CHCTEMa. B3amMoneHCIBHE alUIENbHEIX
renos. Hacnenopanue rpynn Kpoeu. B3aumoielicTBAe HealIeIbHEIX TEHOB.

3aKOHOMEPHOCTH H3MEHUYMBOCTH. PONb TEHOTHNA U YCIOBHI BHEINHEH CPE/EI B (bOpMHEPOBAHEH
denoruma. WsmeHuuBocTh M ee (opmbl. V3MEHYMBOCTD NPH3HAKOB, HE CBA3AHHAN C M3MCHEHMAMH
resoruna. Hopma peakimd. CraTHCTHYeCKHe 3aKOHOMEPHOCTH MOAHGHUKAITHOHHOH H3MEHIMBOCTH.
BapuaioHHEL pAj M BaApHAIHOHHAA KPHBAs, METO/EI OIPEACTHCHHA cpenHell BEMMYMHEI BAPHAHOHHOTO
pana.

[eHOTHIIAYECKAsS H3MEHUMBOCTE: MyTAlliy B KOMOMHANWM. ['¢HHEIS, TEHOMHRBIC W XPOMOCOMHBEIE
MYTAUHH. 32KOH FOMOJIOTHYECKHUX PSIIOB B HACIEACTBEHHOMH H3MEHIHBOCTH H./.Basminopa. MyTareHHbIe
hakTOpsI. DKCIIEPAMEHTAIBHOE TONyJeHHe MyTauui. MyTamyn kak MaTepuasl M HCKyCCTBEHHOTO H
ecTeCTBEeHHOro 0T6opa. 3arpsA3HeHne NPAPOJHON CPEHBI MyTareHAMH M €r0 MOCIeCTBHL.

[eHeTnKa JenoBeka. MeTo b H3yHeHH HACIeACTBEHHOCTH YENOBEKA.

[eneTHKa ¥ Teopus sBoyronyd. I'enervka momynsuwi. Peseps HACJIeICTBEHHOM M3MEHIHBOCTH B
IPHPOJHBIX TOMyIALHAX. POPMEI €CTECTBEHHOI0 0T6OPa, MX CBA3L H COOTHOMICHHE C YCIOBHAMH CPE/IEL.

BOTAHUKA
BoTaHHKA — HAyKa O PacTeHHAX. PacTeHHE — LENOCTHBIA OPraHu3M. PacTuTenbHEDN MHpD Kak
COCTABHAS YACTH IPHUPOIEL, €T0 Pa3HooGpaske H PacIpoCTpaHeHAe Ha 3eMIIC.
O61miee 3HAKOMCTBO C IBETKOBBIMH PACTCHHAMH,



Knerousoe crpoeHve pacTenms. CTpoeHHe pacTHTENBHOH KiIeTKHM (UHOBTOpeHHME U3 Kypca
pTosorun). TKaHH OpraHOB PACTEHHA B CRA3H C BHIIONHAECMBIME QYHKIHAME B LEIOCTHOM OPraHH3Me.
B3auMOCBA3s OPraHOB. BereTaTMBHBLIE OpraHbl LBETKOBOIO PpaCTCHHA: KOPCHD, credenb, JIHCT.
[eHepaTHBHEIE OpraHEl: LBETOK (CONBETHA), MIIOH, CEMI. OCHOBHEIE JKH3HEHHEIE (QyHKIHH
PACTHTEILHOTO OPraHM3Ma: THTAHWe, ABIXaHHE, POCT H PASBUTHE, PAasMHOXCHHE. JIBMKeHAE pacTeHHA.
Crioco6Bl pacIpoCTpaHeHHs IUIOIOB K CEMSAH B IIPHpOAE. 3HAUCHHE CBOEBpeMeHHOH yOOpKH ILIOAOR H
CeMsH KYNBTYPHBIX pacTeHui. YCIOBHS KH3HH DAcTeHus (BOJA, BO3AYX, CBET, TOILIO, MHHCDAILHBIC
cond). BrusHEe pa3iMIHBIX YCIOBHH Ha pPOCT W PasBUTHE pacrenmii. Ce30HHBIE SABJICHHSA B MKU3HH
IOKPHITOCEMEHHBIX pacTeHuil. PacTeHMs BECHOH. OxpaHa pacTeHHH H YBCIHICHUE PACTHTENBHBIX
GorarcTB. 3HaUCHHE PACTEHHH M PaCTHTEILHOrO IOKPOBA B NPHPOJE, JKH3HU HEJIOBEKA M B HAPOAHOM
xossiicTee. PasHooOpasue pacTuTensHOro Mupa. JKu3neHEEe (OPMBI IBETKOBEIX pacTEHHi: IepeBo,
HONYKYCTApHHK, KyCTAapHHK, TPaBAHHCTHIE DACTEHHA — OJHONCTHWEC M MHOTONCTHHE. Pacrenue u
oxpyxatoias cpefa. Oxpasa pacTeHuH.

Kopens.

dynxnud KopHs. PaseuTHe KOpPHS H3 3apOJBIIEBOTO KOPEMKa CCMCHH. Bugei kopHe# (I71aBHBIA,
60K0BOH, IpEaaToTHEIE). THIBI KOPHEBBIX CHCTEM (CTCPXKHEBAS, BETBACTA, MOUYKOBaTas). 30HB! KOPHA.
Poct kopr:. KopHeBoii yexmuk. CTpoeHHe KOPHEBOTO BOJIOCKA. BHelngee H BHYTpeHHEE CTPOEHHE KOPHA
OJTHOJIONBHEIX H IBYIOHBIX. BALOM3MEHEHHA KOpHEH, X CTpOCHHE, GHOOIHIeCKOe 1 X03SHCTBEHHOE
spaueHre. Txanu kopHA. Ilousa Kak cpefa AL JKA3HH pactepmii. [TornomeHue KOPHAMH BOABI H
MHHEpANTEHEX cofieli. Bomuble KymbTyphl. MuHepanpHEIE CONH, HeoOX0UMbIe pacTeHHIO. JHAYCHHE
06pabOTKY IOYBEL, BHECCHHSA yAOOPEHHH, IONABA, PRIXICHI UL KU3HH KyIBTYPHBX pacTeHHH.

Crebems.

dyuxuan crebns. IloGer u ero yactu. [logxa. TToukH BereTaTHBHBIE, IBETOYHBIC, CMENIAHHBIC.
WX cTpoeHHe K pacioyoxeHue Ha crebie. PasparTre nobera @3 nouky. Poct crefns B anuHy. BerBnenue
noBera. PasHooGpasme moferoB: NPAMOCTOAYHE, ION3YUME, BHIONIHECA, CTOMIOIMUEC, MEMITOMHUCCs.
Txamy crefis. AHATOMHYECKOS CTPOCHHE TPaBSHACTHIX M JIPEBECHBIX CTeONel JBYNOIbHBIX. Crebens
OMHOZONBHEX. PocT cTeOns B TONMIUHY. O6pazoBaHue TOAMYHEIX KON, CesoHHeIc pa3nidvs B
npemecune. BospacT zepenbes. [lepe/iBrkeHHe MUHEDATBHBIX M OPraHHICCKUX BEINCCTB IO cTebmro.
Bupou3MeHeHHble IOOETH: KOPHEBHINE, CTONOHEI, KIyOeHS, IYKOBHAIA, HX CTPOCHHE, fuororayeckoe |
X03AMCTBEHHOE 3HAYCHHE.

JIncr.

OyHKIEE JHcTa. BHemHee CTpoeHMe JHCTA (IMCTOBas IUIACTHHKA, HUCPEIIOK, OCHOBAHMAL,
npanacTHAKK). JKUIKOBAHKME JHMCTheB. [IpOCTHIC H CIIOKHBEIE JHCTBA. Jlacropacmonoxenue. TkaHu
mmera. OCOGEHHOCTH BHYTPEHHEIO CTPOGHHS JIMCTA B CBASH C €00 (QYHKIHSMH. Koxuna | ycTBHIIA,
MAKOTH JHcTa {(croynfuaras W ry6uaras TKaHu). XNOpOILIACTEL CrpoeHue XWIOK JHACTa (IIPOBOJSIHE
ImyqKw). JIUCTbs CBETOBEIE M TEHEBEIE. [IBIDKCHHE THCTHEB. JIucroBas MO3aHKa.

O6pasoBaHue OPraHMYECKHX BEIIECTB B JIMCTBAX HA CBETY (boTocHHTE3 — NOBTOPEHHE TEMEL M3
pasmena "Llmromorua"). IlormomeHne JHCTBSIMM YITEKHCIOIO rasa W BRUICICHHC KHCIIOpOJa.
Haxonnenue SHEPruy B paCTCHUH.

JlsxauHe JWCTheB. VcnapeHWe BOIBI JMCTHAMM. PACTEHMS BIAXHBIX M 3aCYILTABRIX MECT
o6yrranus. BHIOM3IMEHEHUS JHCTRER. [IpOIO/KATENBHOCTS XKU3HE CTReB. JlncTona. 3uaveHue JMCTA
JIst pacTeHdHd, Pomb 3¢1eHEIX pacTeHui B IPUPOZS H KH3HU 1ENOBEKA H HX OXPaHa.

BereraTHRHOE PasMHOKEHHE IBETKOBEIX PaCTEHHIH.

PasMHOXkeHHE PAaCcTEHHH ITOCPEACTBOM II06EroB, KOpHEH M THCTHEB B IPUPOJE ¥ PaCTCHHEBOACTBE
(BHIOH3MEHEHHEIMU 1T06eraMu, cTe6leBsMH 1 KOPHEBHIMU H€PEHKAMH, OTBOJKAMH, NICTICHAEM KyCTd,
IpHBHBKO#). BHOIOrHIecKoe U X03HCTBCHHOE 3HAYCHAE BETETATHBHOTO PA3MHOXCHUL.

[IBeToK, TIIOA, CEMSL.

I[BeTOK — Opras CEMEHHOTo pasMHOKeHHA. DYHKIWH IIBETKA. Crpoende IBETKA: IBETOHONKKA,
I{BETOI0KE, OKONOUBETHAK (YaINewKa ¥ BEHIHK), THIUHHKH, IECTHK (MM nectraky), CTpoeHre TEIYHHKH K
necTrKa. JIBOMHOE OIUIOZOTBOPEHHE Y HBETKOBBIX PAaCTEHHH H €T0 MCXaHH3M. IlBeTKH OAHONONLIE H
oboeronsie. OmHOZOMHSlE W IByJoMHEE pacremms. ConBeTHs ¥ uX OHOIOTHHECKOE 3HAICHHC.
[TepexpecTHOE OTELICHHE HACEKOMBIMU M BETPOM.

Camoonsuieaue. MckyccTBeHHOe ombuieHHe, [IpopacTanpe  IBUIBILEL OmnoaoTBOpPEHHEE.
(Obpa3oBaHKe CEMEHH U IIOJA.



Cemsa. Oynxnud ceMaH. CTpoeHre ceMAH (Ha IpuMepe ABYIOIBHOTO H OJHONOBHOTO pacTeHHIA).
CocraB ceMAH. YCIIOBHA IIPOPACTaHMI CEMSAH.

Bexoxects cemsaH. JlbixaHue ceMsaH. IIutamue ¥ pOCT IpOpocTKa. Bpems mocesa M IIyOHHA
3aIeTIKH CEMSAH.

IInox. ®yuxuuu mwioaa. Pasnoobpasue IIO0B.

KonuuecTBO ceMAH M IUIOZOB Y PAsMYHBIX pacTeHHH. 3HAYeHHE LBETKOB, IJIOJOB H CEMAH B
[IPHEPOJIE U KH3HY YTIOBEKA.

Knaccudukanus pacTeHui.

DlleMEHTAapHBIC TOHATHI O CHCTEMATHYECKUX (TAKCOHOMMHECKHX) KaTeropwsax (BHZ, POZ,
CeMeRCTBO, KJIacC, OTAEN). 3HaueHAE MEeXAYHAPOIHEIX Ha3BaHUH pacTeHUH.

OcHOBHEIE [PYIIIIBI PACTEHHH.

MuorooGpasne pactutenbHoro mupa. CucremaTudeckuii 0630p: baxrepun, Bogopocny, I'pubel,
JIumatiamnky, Moxosuaube, [lanopoTHukoBHmHEE, [onocemennsle (Xpoiinsie), [lokprrroceMeHHBIE.

Otnen Baktepud. .

OGmas Xapakrepucruka. CTpOSHHE IIPOKAPHOTHYECKOH KieTkH (IIOBTOpeHHE H3 Kypca
muronoru). CTpOGHHE H JKH3HENEATENHHOCTh Gakrepmit. Knaccmpmkamma Oakrepudt mo dopMe.
TIpumepst. Pasmuosxenne Gaxrepnit. PacnpocTpanende GakTepHil B BO3NYXE, TI0UBE, BONC H B XKHBBIX
opranmsMax. BaxTtepuu GpoxkeHus W rHENOCTHbE Gakrepum. CaMO6:HO3 KIyOeHBKOBEIX Oaktepuil H
6060BEIX pacTeHuil. BonesHerBopHble Gaxtepmu  Gopnba ¢ HEMH. Pomb GakTepuii B IPHPOJIE,
MEIUIMHE, CEIBCKOM X038HCTBE H IPOMBIIIIEHHOCTH.

Otnenel 3enensie 1 bypbie BOTOPOCIH,

O6mas xapaktepuctika. CHcrematnka. OXHOKICTOYHBIE BOJOPOCIH (XxnaMHIOMOHAJA,
XIOpe/ia, IUICBPOKOKK). CTpoeHHe H OCOGSHHOCTH KH3HeZeATeNbHOCTH. HuTdaThie BOZOPOCIA.
CrpoeHHe M OCOGEHHOCTH XM3HCAEATE/ILHOCTH. becmonoe M MOMOBOE pasMHOMCHHE BOZOPOCIEH.
PacnpocTpaHeHHE BOHOpocieil B BoAe M Ha Cyme. IIpAMEpPsl MOPCKHX BONODOCIEH. 3HaueHHE
BOJIOPOCIIEH B MPUPOJE K XO3AACTBE.

Haperso I'prbsr. Otaen Hacroanme rpuGeL.

O6mas xapakrepuctuka. CHcTreMaryKa. JIpHIMHE] HEOJHO3HAYHOCTH CHCTCMATHKY rpuboB ¥ KX
CpaBHEHHE C PACTEHUSMH ¥ XuBoTHEME. Husmue u Beicmue rpuosL

IllsmounEle rpaGE], HX CTPOSHHE, NUTAHWE M DasMHOXEHHME. YCTOBHA XU3HA pHba B jecy.
CBs13b rpu60B ¢ KOpHAMH pacTenmil (Mukopu3a). Chef00HEIe H ATOBHTHIC rpuOEL

Ilnecweprle rpubel (Mykop H neHunmmur). CTpOeHHe, —pPa3sMHOXEHHe, OCOGEHHOCTH
XU3HEEeATETbHOCTH.

Jpoxoxu. CTpoeHEE, pasMBOKEHHE, 0COOCHHOCTH KA3HEJCATEIBHOCTH.

I'pubsl — MApasWTHL, BHI3BIBAIOMHAE OOJNE3HM PACTCHUH (TOJIOBHA, CIIOPBIHBS, TPYTOBHKH).
Ctpoenne, TUTAHUE, PA3MHOIKCHAE.

Potb rpu0OB B PHPOJIE M B JKH3HH YEJIOBEKa.

Ortnen Jiumattamki. JIvmaifHUKA Kak CHMOMOTHIECKHE OPraHi3MEL

O6mas xapakrepuctuka, CTpoeHHe ClOeBHmIa JHmaiinpka. Iluramme. PasmHOMEHHE.
JIummafiHMKH HaKHIHGIE, IACTOBAThIE, KyCTHCTEIE. POMb NTHIMAHHHKOE B IPAPOJE U B XKH3HH YEJIOBEKA.

Otaen MoxoBAIHEIE.

O6maa xapakrepucreka. Cucremaruka. 3eneHbie Mxu. CTpOCHHE, DPa3MHOXEHHE M IHKI
PasBUTHA KyKyIIKHHA JbHA. [TOHATHA CHOPOdUT X TaMETOPHT.

Ctarrossit Mox. 3aGonaunpanue. OGpasosanue TopQa, ero 3Ha4CHHE.

Otnen [InayroBHIHEIE.

Ofmas xapakrepucTuka. IDiayH GynasoBmmaemni. CTpocHHE, PasMHOXCHME, IIHKI pa3sBHTHA
3nageHHe NIayHOBHTHEIX.

Otnen XBomepuHEIE.

Obmas XapakTepyCTHKA. XBOI NOJNeBoH. CTpoeHUE, Pa3sMHOXKEHHE, MUK PA3BUTHA. 3HavyeHHe
XBOIEBUIHEIX.

Otnen [TanopoTHUKOBHIHELE. -

Obmas xapakTepucTuka. IlamopoTHEK opnsak. CTpoeHHe, Pa3MHOMEHHE H ITHKI Da3BUTHA.
HcKonaeMeie ManopoOTHMKOBKIHEIE B 00pa3oBaHKe KAMEHHOTO yIiii. 3HAa4CHHE NallOPOTHHKOBHAHLIX B
IIPHPOZE U JKH3HHE YETIOBEKA.



Otpen I'onoceMeHHEIE.

O6mas xapaxrepucTaka. CTpoeHHe, pasMHOXKEHHE U LMK PasBHTH Ha NPAMEPE COCHBI H SJIH.
MyxXcKkue U KeHcKHe Wwamky. [Teubna. CeMAmoaKy. IIpopacTan¥e MBUIBLEI, POCT IELILIEBOR TPYOKH B
OIIONOTBOpeHHE. PacipocTpaHeHae ¥ GHONOTHS XBOHHEIX. 3HAYCHHE B NIPHPOAE H XO3AHCTBE.

ToxpriTocemerupe (LIBeTkoBbe). [0CIIOACTBO B COBPEMEHHOH ¢iope MOKPHITOCEMEHHBIX H
IPEMMYIIECTBO MX IO CPaBHEHWIO C APYTMMH IPyHIaMH pactennif. MHorooGpasue AHKOPacTyIIHX H
KYJBTYPHBEIX LBETKOBEIX pacTenmit. IIpACIOCOOIEHHOCTE MOKPRITOCEMCHHBIX K PAsIHIHLIM YCIOBHAM
xw3HE Ha 3emne. [{HKI pa3sBATHA.

Kmacc JIpymombHele pacteHua. O6mas xapaKkTepHCTHKA. CemeiictBa: KpecTOLBETHEIE,
PosonpeTHbIe, BoGoBEe, [lacneHoBrie, CIOKHOIBETHBIE.

Knace Omuomonersle pacrenud. O0man XapaKTepHCTUKA. CemeiicTna: JInneiiuple, 3MaKkH.

CpapHHTENEHAS XapaKTEPHCTHKA ceMeHcTR OIHOAONBHEIE U JIpynombable. Bronoradeckue
0cOOEHHOCTH M HAapOJHOXO3SHCTBEHHOS 3HAYCHHE. TunraEele CelbCKOXO3IHCTBEHHBIE, TUKOPACTYIIHE
H JEKOpaTHBHEIE DAacTeHHs JTHX CEMCHCTB. Bnusaue XO3dMCTBEHHOH MEATENBHOCTH YEIOBEKA HA
BHAZOBOE MHOT00Opa3He [{BETKOBEIX PACTEHHH.

Kpacras xaara. OxpaHa pe/IKuX BUIOB PaCTCHHH.

PasBHTHE PacTUTENBHOTO MEpa Ha 3eMie.

VenoKHeHHe CTPOSHHS PACTeHMH B MPOIIECCe HCTOPHYSCKOTo pasBUTHS B CBA3H C MCPEXONIOM OT
BOIHOTO K HaseMHOMY o6pasy xu3HH. OCHOBHbIE 3TAINE] Pa3BUTHA pacTenuit na 3emie (Bpems bakTepui,
BOJOPOCTEH, MOXOBHIHBIX, IUIAYHOBHIHBIX, XBOMIEBHIHEIX, MANOPOTHMKOBHIHBIX, OTOCCMEHHBIX M
TOXPBITOCEMEHHBIX).

PactuTensHBIE co0bIIECTBA.

[loHsATHE O pacTHTENLHOM coobmectse. IIpHCIOCOONCHHOCTD pacTeHHM K COBMECTHOHM JKU3HH!
APYCHOCTh HAaj3€MHAs M IOM3EMHAs, PasHEE CPOKH DPasBUTHA CmeHa coobmectB. PacTHTEnbHEE
coobmecTBa Kak 4acTh Janmmadra. XapakTepHble 4YePThl CTPOCHHA H GHONOTHH pacTeHHil OCHOBHBIX
THIIOB PACTHTENLHOCTH: TYH/PEL J€ca, Jyra, CTEIH, ITyCThIHH, 60J10Ta, BOAHOMN pacTHTENLHOCTH; CBA3b
X CO Cpe/Ioit OGHTaHMs U XO3AHCTBEHHOS 3HaYeHue. OXpaHa pacTHTE/BHOCTH.

300Nn0rA

3000THs — HAyKa O JKHBOTHBIX. JHAUCHHE XHMBOTHBIX B IHpPHPOAE H JH3HH HEIOBEKA.
Bo3HHKHOBEHHE 300JI0THH KaK HAYKH M HCTOPHA €€ Pa3sBHTHAL.

Knaccuduxanus XUBOTHBIX. [lousTHe © BHIE, POLE, CEMEHCTBE, OTpAAe, KiIacce H THIIC.
3Havende | yCIeXH COBPEMEHHO 30070y, CXOCTBA H OTIHYHA PACTCHIH H KHBOTHEIX.

Tun IpocTeiimue. O6mas xapakTepucTaka THa. CHCTEMATHKA.

Kiace Kopuenoxem. O6mas xapakTepucTuka kacca. AMeta obpikHOBeHHAsA. Cpefla oOMTaHHS.
Bremnee ¥ BHyTpeHHee cTpoenne. LluTonnasMa. Sapo. JsikeHwe. [Tutanue. Jsixamme. BrizencHue.
OcmMoperynsmus. Pasvuoxerre. MEnmacTRpOBanye. JluscHTepainas ame6a. Ctpoenue. Cpena oOHTaRNS.
IIpepoxpancHHE OT 3apaXKeHHA.

Knace JXryrukopele. Obmas XapakTepHCTHKa Klacca. JBIIEHA 3€NeHas Kaxk ONHOKIIETOYHAIH
OpraHW3M, COBMEIIAIOMMH NPH3HAKHM XKHBOTHEIX H pacTeHmii. BOIMBBOKC — KONOHHAIBHBIH OpraHH3M.
JBOMOIMOHHOE 3HAYCHHE SBITICHOBBIX H BOJTHBOKCOBBIX.

Knace Uugysopar. O6mas xapakTepACTHKa Kacca. Hudysopus-Tydenbka xak Gomee croxHOS
oNHOKIeTOuHOe xuBoTHOe. Cpena obnranus. CTpoerre. OcoOGEHHOCTH NPONECCOB JKU3HEEATENBHOCTH.
PasmaOXeHHE. PaznpakuMOCTb.

Knacc Crioposmxu. OfIas xapaKTepHCTRKa Kiacca. Manapuinbii IIa3MOARH Kak BO3OYAHTEID
mamspur. Crioco6 3apaxkeHus yenobexa Manspred. Obmee NOHATHE O CMEHE X03ACE B [MKIE PasBHTHA.
JInkBHOamAEsS MATAPAK KaK MacCOBOIO 3abonesagud B PO.

Mopckue npocreiiae. HekoTopEIe NPeICTaBATCII. 3HayeHHeE.

Tun KamearononocTase. O6mmas xapakTepucTrka tuia. CacreMaruxa. Cpena oOuTaHmA.

Knace T'mapomamere. OOmas XapakTepHCTHKa Kiacca. IlpecHoBoAHas THApa. DBHemmee H
BHYTpeHHee cTpoeHue. JlydueBas CHMMETpHSA. [Turanne rEapsl. Jlsixanme. Peduexc. Perenepard.
PasMHoKeHNe GecIonoe i monosoe. QNHOKIETOYHAS CTajus B Pa3BUTHH MHAPBL. MOpCKHE I4IpOr/HELE.
Cwmena (a3 B XKUIHCHHOM IUKIIE.



Kiacc Crudoumasie Meyssl. O6Inas XapakTepucTAKa Kiacca. [IpecTaBATeNH. OTmH4pTeNbHEE
IpPU3HAKH OT MOPCKHMX THAPOHAHBIX.

Knacc Kopamropsle nomumsl. OOmas XapakTepucTHKa Kiacca. IIpu3paky YCTIOXHEHHA B
oprauu3anyy. 3HaYeHHe KMIICYHOIIONIOCTHBIX.

Tun [Drockue gepsu. O61mas xapakTepucTaka Thia. CrcreMaThKa.

Knacc Pecuudmbre uepsu. Ofuias XxapakTepucTHKa Kiacca. bemad Iramapns Kak IPEACTaBHTENb
cobonroxmBymux wepseil. Cpena oburamms. BremHee H BHYTPEHHES CTPOCHHC. JIByCTOpOHHAS
cammerpns. ITuranme. Joxanne. HeprHas cucTeMa X Opras! 4yBCTB. PasMHOXCHEE. Pereneparivs.

Knace Cocamsmmxe., O6mas xapakrepucThka Kiacca. [leweHOUHBIH cocanbmuk. BeemHee u
BHYTpeHHee cTpoenue. IIpucrnocobnenys K napasuTusMy. 1IpeloxpaneHie 0T 3apaxcHHs. CMeHa x035€B
B IIUKJIE Pa3BUTHA. |

Kimacc Jlemroumsie uepsH. O6mas xapakteprcruka kmacca. IlemHE (cBEHOH H Opramii).
ITapasurngeckuii 06pa3 x¥u3an. OCOGEHHOCTH BHEIIHETO K BHYTPEHHETO CTPOCHHA. ITuronsl pazBaTHI H
cMeHa xo03s¢B. IIpeoxpaHeHne OT 3apaKeHA. .

Tun Kpyrmie wepsn. O6mas xapakTepucrrka thma. Ackapuia. Cpema o0aranus. BHemHee H
BHYTpEHHEE CTpOeHHE. PasMHOXEHHE M PasBHTHE ackapuisl. Mepsl IpefOXpaHCHUA OT 3apaeHui.
OcTpHIa KaK [PeACTaBHTENE KpyTIbX YepBei. lIpenoxpanenue OT 3apaKeHus.

Tun KonsuaTsie gepsy. O6mas xapakTepucTuka Tuna. CACTEMaTHKa.

Knacc Manomerwakossie depBu. OO0mas XapakTepHCTHKa Kacca. Joxnepoii depsb. Cpena
obutanna. Breemmee u BHyTpeHHEee crpoeHHe., CHCTEMBI OPraHOB IMINEBAPCHHS, KpoBOOOpaLIeHNS,
poieneEdda, OcobenpocTm crpoeHms. Heppras cucrema. PasMHOMXEHHE. Peremepanus. 3HaucHHe
TOMIEBEIX YepBel B OYBO0Opa30BAHWH.

Kiacc Muoromeruakopsle uepsi. Hepenna. OCHOBHBIC OTHHYHA OT AOXIEBLIX 4yepBei.
DBOJIONUOHHOE 3HAUYEHAE MHOTOIIETHHKOBBIX YEPBEH, HX POJb B NUTAHHH IPOMBICTIOBBIX prIbG.

Tun Moumocku. O6mas xapakrepucTika Tuna. CueTeMaTHKa.

Knacc Bproxonorse Moiumockd. OGmas XapakTepuCTHKa Kiacca. Bomemoit mpymoeuk. Cpena
o6mranus, BHemmee u BHyTpeHHee crpoeHme. Ilepempmkenre. OCOOGEHHOCTH — ITPOLECCOB
AKHU3HEAEATeIbHOCTH. PasMHOXEHHE.

Knacc JIpyctBopuarsle MoIOCKH. O0mmas XxapakTepECTHKA Kiacca. Be3sybka (wim Ileprnoenma).
Cpema obutanus. BHemHee # BHYTPEHHEE CTDOCHKC. Iepenpmkenne. Pasmuoxkenue. Mopckue
JByCTBOpHYATHIE. 3HaueHAE OPIOXOHOTHX M IBYCTBOPYATEIX MOIULOCKOB.

Tun Unenrcronorae. Obmas xapakTepucThka THIa. CHCTEMAaTHKa.

Knacc PakooBpasusie. Ofmas xapakTeprcTaka Kiacca. Pedoit pak. Cpena oburanus. Buemnee
CTpOGHHE: XUTHHOBEIH IIOKPOB, PaCWICHEHHE TENd, KOHEIHOCTH. Buyrpennee crpoeHEe. Oco0eHHOCTH
IpOIIECCOB JKH3HeAesTeNnbHOCTH. Pasmuoxkernue. /[lpyrne pakooGpasHble. MeIMIHHCKOe 3HAYCHHE.
3pauennde B MHTAHUY PEIO. [[pOMEICTIOBBIE pak0oOpasHbIe.

Knacc IlaykooGpasmeie. Ofmas xapakrepucTuka Knacca. Cpena obmTanud. BremHee H
BHYTpEHHEE CTPOSHHE NayKa-KpeCTOBHKA. JIbIXaHHe, THTAHHE, PASMHOXKCHHC. I[TayTiHa B €€ YCIPOHCTBO.
Knemmu. Poss kiemeit B IPEPO/E U KX METUIHHCKOE 3HaYeHHe. MepEI 3aIIUThl 1€TI0BEKa 0T KJIemeH.

Knace Hacexomsie. O6mas xapaxrepcTura kiacca. Cpena ofuranus. BHemHee A BHYTpeHHES
CTpOEHHE HACEKOMOTO Ha IIPEMEpe Maickoro xyka. OCOGeHHOCTH AH3HCACATENBHOCTH. PasMHOXEeHHE.

Tumbl pasBHTHA HaceKOMBIX. MHorooGpasie HAaCEKOMBIX U HX 3HAYCHHE. I'nmapHeirie OTPAAbI
HacexoMbrx. HacexoMere ¢ HermonHbM npespamenueM. Orpsan IpaMoxpeutsie. [Ipencrasureny. Capamia
KAK OIACHBI BPEIUTENS CebCKOro xodsiicraa. Otpsan IloyKeCTKOKPELIBIS (xiomer). IIpencrasurenmy.
3navenue. JlOXpOBHMTENBCTBEHHAA oOKpacka. HacekoMele ¢ TOMHBEM —NPCBPAMEHHEM. Orpsin
Yemyexpsumie. [Ipencrapnrens. Kamycrnas Genmsuka. TyTOBBIH IMEIKOIPAZ. ITlenxoBoacTBo. OTpsiA
Y ecTKOKpEUThle. Bpemmple u Ione3Hbie kykd. Ilpemocreperaromas okpacka. Otpan JIByKphIIBIE.
Ipencraputemy. KomaarHas Myxa, oozsl. OTpsn [Iepenon1aToKpELIbIe. [IpencraButenyu. MemoHocHAS
nuena, MypaBeH. OcoOeHHOCTH KW3HH obImecTBeHHEIX HaceKoMbIX. MucTHHKT. HaesmaHukn Kak
JIPECTABATENH MapasHTUICCKUX MEePEIOHIATOKPELIBIX. Bronormgeckuil cmoco® GopeOBI ¢ BpeIHBEMH
HacekoMbMM. OXpaHa IIOJ€3HBIX HAaceKOMBIX. (CXOACTBO M pasmHTMd MEXIY “ICHACTOHOTHMHA H
KOJIBYATEIMA 4epBAME. ApoMOpO3EI WICHHCTOHOTHX.

Tan Xopnoseie. Obmas xapakTepucTaka Tana. CHCTeMATHKA.



Kracc Jlasmernrky. JlamneTHuk Kak GopMa, 6u3xas K [IpeKaM NO3BOHOYHBIX XUBOTHBIX. Cpezia
oGuTanus. Brenmee u BHyTpeHHee crpoeHue. Pasmuoxenne. OGpa3s XH3HH. CXOJIICTBO TaHUIETHHKA C
Gecro3BOHOYHBIMH ¥ II03BOHOYHBIMH JKHBOTHEIMH.

Kmace Prifp. O6Imas XapakTepucTAKa Kiacca. BHemHee W BHYTPEHHES CTPOCHMC puiOBl Ha
IpEMepe pEYHOTO OKyHs. PasMHOkeHWe ¥ pasBurHe. [lepBOHA9anbHOC MOHATHE O fe3yCcIOBHEIX H
YCIOBHEIX pedrexcax.

CucreMarryeckuit 0630p prb.

Momxnace Xpamesbte pHIOB: OTpsmel — Axymsl B CkarThL XapakrepucTuka, BuelnHee H
BHYTPEHHEE CTPOECHHE.

Tonknace Kocruste. Hamorpsa XpsimekocTHsie (Ocerpossie). Ilpencrasureny, 0coOeHHOCTH
CTpocHHA, NeHHOCT> H 3HayeHme. Hanorpsa KoctucTeie peifer:  otpsamel — CenpreoOpasHEIS,
Kapmoo6pasusie, Tpeckoprie. OO0mue cBeeHHA 06 obpase >KH3HH, IPHCIOCOONCHHIX K PasHbIM
YCIOBHAM CYMECTBOBAHMS. Y CIOBHS HKpOMETaHHs. I1100BATOCTS. Passutre prib, Murpanun. OxpaHa u
BOCIIPOE3BOJICTBO PHIGHEIX PECYPCOB. JleKOpaTHBHEIE (axBapuyMHEIe) PEIOEL.

Knacc 3emuosozase. O6masn xapakrepracTuka kiacca. CACTeMaTHKa.

BHelmHee ¥ BHYTPEHHEe CTPOEHHE JIATYIIKM (H2 TIPEMEpe JIoGoro BrAa). Oco0eHHOCTH Cpebl
obuTanmns. 3HaYeHHe KON B N5XaHHH, PasMHOXeHHAe i Pa3BUTHE JIATYIIEK (rOJIOBACTHKH, HX CXOICTBO C
peibamu). I[laTamge. 3uMoBKH. MuOroo6pasme 3¢MHOBOIHEIX H HX 3HATCHHC. [IpoxcxoxaeHme
3EMHOBOJIHBIX.

Knacc INpecmpikatomuecs. O0mas xapakTepACTHKA Kacca. Cucremaruxa.

BHemHee W BHyTpeHHee cTpoerme [Ippirkoif sumepunel, [TpucnocoGieHts K U3HE B Ha3eMHOMH
cpene. PasMuokeHme. Perenepanud, 3MeH: YKd, FaTIOKH, BHeIIHAH BuIL. OTmvms yXa OT TaIloKH.
SInOBHTBIE XKeJe3hl, S0BATEIE 3yOH! | S rajioky. JlelficTBre 3MEHHOrO SM1a. ITepBast nOMOIIE IPH YKyCe
A7moBUTOM 3Med. JlpyrHe COBpeMEHHEIE NpecMBIKaromuecs: ‘epenaxw, Kpoxozmunel. PasnooGpasue
JPEBHFX MPECMBIKAIOMUXCA. [[POUCKOKICHAE IPECMBIKAFOIIIXCA.

Knacc IItunpsr. Obmasg xapakTepACTHKA KIIacca.

BuellHee M BHYTpPEHHEE CTPOCHHE TOJyOs. IIppcrocoGnenHocTs K moneTy. OcobenHOCTH
IIPOLIECCOB JKU3HENEATENHHOCTH. Pa3MHOKCHHE 1 PA3BUTHE. [IporcxoxaeHHe OTHIL. IlepBOITHIIEL

Tomxnace Hacrosmpe mrumsr. Hagorpsn Crpaycoprie (BeckuieBbie) ITHIEL PacnpocTpanenue.
HekoTopsie 0COGEHHOCTH CTPOSHHS H X13HH. HazoTpan ITuareuBEel. OcOOSHHOCTH CTPOCHHS M JKH3HA B
CYPOBBIX YCIIOBHAX AHTAPKTUKH.

Hagotpsan Jleraromme (Kmirerpynsie) mrunsl. Mx pasnooGpazue: orpan I'yceoGpasibie, OTpsA
Tony6bu, otpan JlHeBHBIE XWIMHAKA, OTPAX Kypunrte, otpsg Bopobpmasie. OOpas Ku3HH,
IpUCIOoCOGIEHHOCTE K PA3HBIM  YCHOBHAM  CYIIECTBOBAHHA. IMuranne, pasMIOXKEHHE, Da3BHTHS.
CesopHLe SBIEHHA B KM3HH IITHIL IEpelersl, THeszosanue. OXpaHa M IPHBEYCHHe NTHI (3MHAT
IIOZKOPMKA, H3TOTOBJIEHHE H pPasMEUICHHE MCKYCCTBEHHBIX rHe3foBuit). Ponb nTHI B IpHpOAE M HX
3HAYEHHE B XKU3HH YEJIOBEKA.

Knace Miexomuraronme. O6mas xapakrepucTaka kinacca. CacTeMartka. OcobeHEOCTH BHEITHETO
M BHYTPEHHEr0 CTPOEHHS MIICKOIHTAIONMKAX Ha TIpHAMEpE cobaxn. PasMHOXEHHE H Da3BHUTHE.
ITporcxOXIeHHEe MIIEKOIHTAONX. MHOroo6pasne MICKONHTAONMX H HX SHAICHHE.

TToznxnace Aitnexnanyimue. YTROHOC B exuaHa. CXOCTBO AHIECKNAAYIIUX U IPECMBIKAFOTIAXCA.

Toxknacc Hactosmume 3BepH. [lnanentapHble MICKOIMHTAIONHC — Hambollee IporpeccHBHAAL
TPYIIIa COBPEMEHHBIX IO3BOHOYHBIX JKMBOTHBIX. VX pasHoobpasue.

O63op mo orpsaam. Otpsasr HacexoMosmmpte, Pykoxpsuibie, I'pmyHH, Xumgsle (MICOBEIE,
xomawer), Jlacronorue, KurooGpasHsie, IlapuokonsTeEle, HenmapHokomsiTaEle, [IpavaTsl. Beicimme
npumatel. Cemeficrba MapTeIIOKOBEIE H Yenopekoobpazusie 0o6e3panbl. [Ipencrapmreny oTpsANOB
MIIEKOMHTAIOMEX. OCOGEHHOCTH CTPOCHAS M JKH3HENEATENHHOCTH. 3HAUCHHE MICKONMTAIONMX B
HPHPOJIE U KHU3HK YEIIOBEKA.

OxpaHa MOJIE3HEIX H PEAKHX 3BEpei. PacipocTpaHeHne XHBOTHEIX Ha 3emue. [IpruMHEl pasTHInsd
dayHsl B pa3HEIX MECTAX 3€MHOTO [Iapa.

Passutie xuBOTHOoro Mmupa Ha 3emme. OCHOBHBIE 9Tarbl pasBHTHA JXHBOTHOrO MHpa: OT
OIHOKIIETOYHEIX K MEOTOKIETOUHEIM, OT HH3IIMX K BBICIIMM 11O 3paM U neprofay. COOTHOIEHHEe MEXITY
KIIaCCAMH TI03BOHOMHEIX. OTpajKeHHe POJCTBEHHBIX CBA3eH B €CTECTBEHHOM CHCTEMATHKE XXUBOTHOTO

MHpA.



AHATOMUSA, DU3NONOTNA U TMTUEHA YEJNTOBEKA

Amnaromus, (A3NONOTHS ¥ IMTHEeHa JETOBEKa — B3aUMOCBA3AHHBIC HAYKH, H3yJaiOmye CTPOCHAC,
dyHKUME OpraHu3Ma YETOBEKA M YCJOBHS COXPaHCHHA €TO 3710POBBA. 3xaucHHe 3HAHHH IO AHATOMHUH,
¢GH3AONOrAN U THTHEHE YEIOBeKa.

O61uit 0030p OpraHu3Ma Y€NIOBEKa.

Crpoenne u QyHKIHHE 4enoBedeckoro opranusMa. CpaBHEHHE CTPOSHHS OPraHH3Ma HejioBeka H
MJIEKOIMTAIOMEX JKHBOTHBIX. CTPOGHHC W JlelleHue KIeToX 3yKapuoT. OCHOBHEIC THIIHI TKaHeH
(3NHTETHANBHELE, COCHMHHTENEHEIE, MBILICTHEIE, KOCTHBIC, HepBHas) U HX cBolicTa. [TordTHE O HEPBHOH
U TyMOpaibHOH perymsmuu, IIpouecch BO36GYXIEHES M TOPMOXEHHsS B HEPBHBIX KieTkaX. HepBHbiC
BonokHa. Penenrrops!. Pedurexc. Cxema peduieKTopHOH IyTH.

OnopHo-IBHUTaTENBHAL CHCTEMA.,

DYHKIAK OIOPHO-JBUraTeNEHOH cucTeMbl. CTPOCHME CKeNleTa YeloBeKa. OcobGeHHOCTH €r0
CTPOGHHES B CBH3HM C [PAMOXOXIEHHEM M TPYHOBOH MAEATEIBHOCTHIO. Crpoenne H cocTaB KOCTEH.
OpranmyecKoe M HEOPTaHMYeCKOe BEIECTBO KOCTH. POCT KocTed B TONIIMHY. CoenvHEHEHS KOCTEH:
HeIpepHIBHEIE, TIOMYNOABIKHEIC, CycTaBbl. [lepBas OMOIIE P IIEPENOMax, BEBIXAX H PACTsDKEHHIAX.

MEmmel, uX cTpoeHue W (yBkmun. MbOonmedHas CHCTEMa YEI0BEKa. JIBibkeHHe B CyCTaBax.
PethteKTOpHED XapakTep AeSTeIbHOCTH MBIIHIL. Koopauuamms nemkeHud. Bimsaue paTMa ¥ Harpy3Ku
Ha paboTocmocofROCTs MBI, YTomienne. OcoGeHHOCTH OIIOPHO-IBATATENEHOR CHCTEMEl IETeH H
TOAPOCTKOB. 3HaJeHHe (QH3KYILTYpPSL U CIOpPTa I NPABAUILHOTO ¢dopMupOBaHAA CKeNeTa { MEILILI.
[IpenynpexxaeHAe HWCKPUBIEHHS TO3BOHOMHMKA M DPASBUTHA ILIOCKOCTOIHS. INpapuneHas IocajKa,
ocaHka u pafouas o3a.

BHyTpeHHAs cpeaa OpraHu3Ma: KPOBb, TKAHEBAS KUIKOCTE X mmMba.

OTHOCHTEILHOE IOCTOAHCTBO BHYTPEHHEN Cpenl opragu3Ma. TkaHeBast XHUIKOCTD, €€ 3HATICHHE.

Kpoes. ®ynkuuu xposd. CoctaB KpOBH: ILIa3Ma, ¢opmenHEIe 3NIeMEHTH. POIb IpHTPOLHUTOB B
nepeHoce ra3oB. CBEpTHIBAHWE KPOBM KaK 3aMMTHAd pEAKIMd OpraHu3Ma. QYHKIHH NTeHKONHMTOB.
ManokpoBHe.

Vuemne V.. MeUHIKOBa O 3aIIMTHBIX CBOMCTBAX KpoBH. Boabyutemn uudexuy: GakTepHu H
BApycEl. BopeGa ¢ smuaeMusaMu. VIMMYHATET H €r0 BHIEL I'pynmel kpoBH. llepenuBaHne KpOBH H €ro
3HavuCHHKE.

CucreMa OpraHoB KpoBOOOpaIeHHA.

OyHKIAR OpraHoB KpoBooGpamenns. bonbmo# u Manbli Kpyrd KpoBooOpameHHA. ApPTEpHH,
Kanu/uspsl B BeHEL Cepaue, ero cTpoenne  pabora. KianaHel cepaua. CaoilicTBa cepleTHON MBIIIHL.
Ilymsc, ero ompezenenue. KpopsHoe JaBleHHe H CKOPOCTh ABHXCHAA KPOBH B PasiiHBIX yHdaCTKax
KpOBEHOCHOTO pyciia. Ileppas IOMOIb [PY apTEPHATBHOM H BEHO3HOM KPOBOTEICHHH. TlomsTHE ©
HEpBHOH H TYMOPQIbHOM perymsamaa paGoTHl cepAlia B KPOBEHOCHEIX COCYZOB. TpeHHpOBKa cepaua.
Brusade (GE3KYIBTYPEL M CIIOPTA Ha CEPACUHO-COCYAHCTYIO CHCTEMY. JImmdooGpaszopanue. Orimuue
MBI 0T TTa3MeL. J{Brokerne TEMOE B TAMGATAIECKEX COCYNaX.

Cucrema OpraHoB IBLIXAHHA.

OYHKIEH OPTAHOB JBIXaHHs. JIpIxarenbHble MyTH. ['0JI0COBOH ammapar. CrpoeHHE JIETKHX.
Ta3006MEeE B JIEFKHX H TKaHfX. MeXaHu3M JbIXaTelbHbIX JpMieHHd. Ju3HeHHa# €MKOCTb JICTKHX.
Ileperoc ra3oB KPOBBIO. 3HAYEHHE JBIXATENLHOM I'MMHACTHKY. Hckyccrsennoe moxapke. HepsHas u
ryMOpanbHas PEryIINA ObIXaHus. 3alHTHBIEC IBIXATCHBHBIC peduexcel. IToHATHE O KIMHAYECKOH H
Gromormaeckol cmepty. JoBpauebHble METOAB! BOCCTAHOBICHHS JBIXAHAA U CEPACTHOH ACATENbHOCTH
(IBIXaHME W30 PTAa B POT, Hempsmod Maccax cepaua). [Mruena JbrXaHusd. 3HaYeHHE IIPaBHILHOTO
mexaeud, Bopsba 3a 9HCTHIA BO3MyX B ObITY, IOIKONE M HA IPOM3IBOZCTBE. Bpen xyperma. Ilepenaya
HE(EKIHORREX GonesHelt (rpummn, TyGepKynes, Au(TepHs) 4epes BO3AYX K FX npodHIaKTHKA.

CucreMa OpraHoB ITHINEBAPCHAS. ‘

OYHKIEE OpraHoB NHIEBapeHHs. [IAIMEBbIC MPOXYKTH M NHUTATEIBHEIC BEMCCTBA. 3nayenue
mumpe.  Cojepkanne GelkoB, JKAPOB M YITIEBOAOB B OCHOBHBIX IPYINax MHINCBRX MPOTYKTOB.
IumepapaTebable GepMenTs. OOmmit 0630p OprasHOB NHINEBAPEHUA: OPraHb! MONOCTH PTa (3y6sL,
351K, CIIOHHBIC JKEJ€351), MHIEBO, KEIYAOK, KMUECYHHK, NODKEITYN0THAS HKeNle3a, ICICHD. H3meHeHHE
IIAIIE B PasfEHbIX OTACIAX [THINEBAPATEIEHOTO TPAKTA. XKepanue. Onprrel M.I1.11apnoBa o H3y9CHHIO
JeSTEIHHOCTH CITIOHHEIX >xenes. Jlelictere (hePMEHTOB CIIOHEI Ha yrileBoibl I'noramwe. Brinenenne
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x)enynounoro coka. Omnerrsr M.ILIIaBnoBa Ha cobakax ¢ H30JHPOBAHHEIM XKEITYNOUKOM, C bucrynoit
xenynka. MauMoe xopmuenue. [lepepaprBanie MHIMM B KeNyIke H TOHKOM KHIICTHAKE. OepMEHTHL.
BIMsHEe cocTaBa THINE HA NeSTENbHOCTS IHINERAPATENBHBIX XKeles. Pob IeueHH H IOKeTyXOIHOH
JKeNe3sl B IMICBAPEHHH. BCACHIBAaHHE NMTATENBHBIX - BEMECTB. PYHKIMH TOJICTOTO KAIMICIHUKA.
IlpuMepsl Ge3ycNOBHLIX M YCNOBHEIX MHMEBHX pedrexcos. HepsHas B rymopainbHAs peryIsui
IHINEBApeHHd. [ MrAcHHYeCKHe YCIOBHSL  HODMAJIBHOTO IHIICBAPCHIL. IMomsTHE © TpodHIaKTHKE
IHIIEBEX HHGEKITHH.

O6MeH BEHIECTB.

VeBoeHHEe 6€NKOB, SKHPOB, YITIEBOAOB B OPraHKM3Me. BHYTPHKJICTOYHBIH OOMEH BEINECTS.
VeBOEHHE IMTATENbHBIX BEIIECTB B XleTkaX (accummmauus). Pome pubocoM B CHHTE3e OenKoB.
Ilpoueccsl pacmana (THCCHMHIALNA). Polb MUTOXOHAPHHA. ACCHMEIAIMA M JACCHMHILTIHA KaK /Be
CTOpOHEI €NHHOTO mpolecca obMeHa BemecTs. CaMOOOHOBNCHHE OpraHMsMa B Iporecce oOMeHa
BemectB. Pons depmenTor. BuraMunbl. 3HadeHHEe BUTAMUHOB. 3a00NeBaHys, CBA3AHHBIC C HEIOCTATKOM
BATAMHHOB B mMuie. Ponb medeEm B oOMeHe BemecTB. IlpeBpamieruie SHEPIHH B OPraHH3MC.
TemnepaTypa Tena. 3HaueHHE MOIEPKAHUS [IOCTOSHHOM TEMIIEPATyPhL TETIA. HoTpeGHOCTE OpraHu3Ma B
GeNKax, KHMpax, YTIeBopax, Boje M comix. Hopmbl nmranmst. KamopuiHOCTE NHINEBOrO DallHOHA.
OcobeHHOCTH TATAaHKS B IEPHOA pocTa. 3HadeHNE IPABHILHOIO MATAHHSA A7 OPraHu3Ma.

CHcTeMa OprasoB BBLIEICHHS.

dOyskupp OpraHoB BELIENeHHA. BeiieneHue NPOIyKTOB obMena. OpraHbl MOYEBELACTHTENIBHOM
cacTeMsl. CrpoeHHe u pafora NodeK. 3HaueHHE OpraHOB BBJICICHHA B IOMNCPXKaHHH MOCTOAHCTBA
BHYTpPEHHEH Cpe/ibl OpraHH3Ma.

Koxa

Oyaxmun Koxu. CTpoerre Koxi. ITponsoHbie KOXH. Polb K0XH B perylsluy TennoobMena.
[eppas momMop Mpy 0OMOPAXMBAHKM, 0XOI'e, TEILIOBOM ¥ COIHETHOM yaapax. 3HaveHHe 3aKaTUBAHMA
opranusma. EctecTBeHHBIE (axTOPHI 3aKAIMBAHMA ¥ NpaBHIa MONB30BAHUA HMH. I'mruena xoxu H
OJEKBI.

HeprHas cucTeMa.

dyrknpE HepBHOU cHCTeMEL llenrpanbHas HEpBHAs CHCTEMA. Crpoeriie # QyHKIHH CIMHHOI'O
mosra. Coctas pedekTopHbiX Ayr. CTpoenne u (yHKIEY OTAENOB TOJOBHOTO MO3ra: [IPOJIONTOBATHIH,
MOCT, MO3KEUOK, CpeIHWI, MPOMEKYTOUHEIH. Buicnmiii OTAEN TONOBHOrO Mosra — Kopa Oomemux
nonymapuii, Ilepudeprueckas  BereTaTupHas (ABTOHOMHAf) HEPBHBIE CHCTEMBL. CuMnaTudeckuii U
IIApacHMIIATHYECKHH OT/AENbI BETETATHBHON HEPBHOH CHCTEMBL.

Anammzatopsl. Yuenne U.I1ITasnosa 06 anamsaropax. 3Ha9eHAe aHATH3ATOPOB U BOCIPUATHA
OKpPYKAOMEro MHpa. 3pHTE/bHEN aHamusaTop. CTpoeHH® I71a3a. CBeTouyBCTBUTCHBHELH AIIApaT riasa.
[TocTpoerre m300paXeHHS Ha CETUATKE. BAM30PYKOCTB, JANBHO30PKOCTH W HX KOPPEKLHA. T'urmena
3pEHUSL.

CiyxoBoit anaymzarop. CTpoeHHE W THIMEHAa OpraHa ciryxa. MexanuaM BOCIPHSATHA 3BYKOB.
OTONATOBRIHA amnapaT U NOIYKPYKHBIC KaHAIBL.

Ocazaune. OGoHAHME B BKYC.

Pons M.M.CeucnoBa B pasBHTHE ydemns o Beicmedt HeperoHt [lesrensHocTH. YueHue
W.JLIIasnmosa 06 ycnoBHEIX pednexcax. VcnopHHE H Ge3yclOBHEIE pPEICKCHL O6pazopanue H
TOPMOXEHHME YCIOBHBIX pediekcoB. PaszmuueHne CXOIHBEIX pazapaxcareneii. Pedriekcet — ocHOBa
HOBeNeHrs XUBoTHEX. OcoberHocty Brice# Heparoit JesrensHocTr denopexa. HemocpeaCcTBEHHEIE |
pedeBble YCIOBHBIE pasapaxuTend. OyHkuus pequ. Ilepsas m BTOpas CHIHAIBHLIC CHCTEMEL. IM'uruena
YMCTBEHHOTO TpyZa. Pesxum nas. PexuM Tpyaa ¥ OT/ABXA. I'mruena cHa. Bipsgane Ta0aka u alkorosia Ha
HEPBHYIO CHCTEMY.

XKene3rl BHYTpEHHEH CEKPEITHH.

DYHKUMA Kejle3 BHyTpeHHeH cexpeln. ['OpMOHBI H HX 3Ha9eHHE JULL OPraHH3Ma, OTIHHHE OT
¢epmenToB. Poxp IryMOpanbHOA perysiliiH B OpraHH3Me. 3a0oneBaEnd, CBA3AHHBIC C HAPYIICHHEM
(yHKuuif JKee3 BHyTPeHHEH CEKPElHH.

PassuTHE 9ENOBEMECKOrO OpraHu3Ma.

[lonoBele Skenessl. IIONOBBIE KIETKH, MX cTpoedue M pasBuTHe. OIUIOZOTBOpEHHE. Pons
XPOMOCOM B Tlepejade HACIEACTBEHHBIX CBOMCTB. CXOICTBO PaHHHX cTagpif pasBUTHA 3apOoAEIIa
4e/IOBeKa H [O3BOHOYHBIX YKHBOTHBIX. IIWTaHme 3apojeima. IlocToMOpHOHAIBHOS PAa3BUTHE UYEIOBEKA.
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OcoBEHHOCTH PasBHTHS NETCKOTO H IOHOIIECKOTO OPraHM3MOB. 3HAYeHHe (QH3HHYECKOM KyNBTYpHl M
CIIOPTA A HOPMAJILHOT'O Pa3BUTHA U YKPEIUICHHA OPraHu3Ma.

OprandsM — exuHOE nenoe. KoopauHaLus AesTeIbHOCTH BCEX CHCTEM OpraHoB (TyMOpaJEHEIE H
HepBHBIE MEXAHH3MBI PETYIIIIMH H CAMOPETyALYH). '

OELLAA BUOJIOIrUA
Beenenue
Obmas Gmonorus — npeaMeT 06 OCHOBHBIX M OOINMX Ui BCEX OPFaHH3MOB 33KOHOMEPHOCTAX
JKH3HEHHBIX SBJICHMH. 3Hauende oOmeld OHONOIMH MI MEIALNWHBIL, CENBCKOIO XO34HCTBa, JIeCHOH
IPOMBIILIEHHOCTH ¥ IPYTHX OTPAaciell HapOJHOTO X03sMHCTRA.,

IBOJIOIHOHHOE YICHHE

O6mas XapaKTepucTHKa GHONIOTHA B JOJAPBHHOBCKUI mepHojl. PasBUTHE 30010THH B OOTaHMKH.
TocnoncTBo B Hayke MeTadH3MUecKHX NPEACTABlIEHHH O HEM3MCHHOCTH IIPHPOAB! H «A3HAYABHOH
nenecoobpasgocTiy. Tpyzst Kapna JImmies mo CHCTEMAarHKe PacTeHHH M KMBOTHBIX, HX 3HAUCHHE.
Vaerme JX.B.JlaMapka 06 O3BOMONMH KMBOM NpHpOARI M ero 3HaueHue. Ilepssie pycckue
SBOJIOLTHOHKCTHL.

VcToprdeckre IPEIIIOCEUIKH BO3HHKHOBEHHS YYCHHS Hapiesa Hapsuna. O6mecTBEHHO-
SKOHOMHYECKHE MPEAIOCEUIKH. VY CIICXH Guonorun B mepBoii mosopmHe XIX B. Yermexu CembCKOro
XO3SHCTBA B BLIBEJCHWM HOPOJ JOMAIIHAX XWBOTHBIX M COPTOB KyIBTYPHEIX pactenuii. IIyremecTsue
aa xopabne «Brrmy. Tpyzas: U Japeuna.

OCHOBHEIE IIONOXEHMs 3BOMODHOHHOro ydenms Y. Jlapprma. 3HaueHHE Y9EHMA JUD1 PasBUTHA
eCTeCTBO3HAHMS.  [BHKymme CHubl SBomronmu.  HacmeacTBenHocTs.  MI3MEHYRBOCT, — BHIEI
A3MEeHIHBOCTH. EcTecTReHHbN 0oT6Op. Bemymuas ponh eCTECTBEHHOro 0Thopa B IBOMIOIMH. Bopsba 3a
cymecToBaHde M ee (GOpMEL MCKycCTBeHHEIR 0TOOp M HACHENCTBEHHAd H3MCHYHBOCTh — OCHOBA
BEIBEJIEHHS TTOPOX JIOMAITHUX JKHBOTHEIX H COPTOB KyNBTYPHBIX PaCTCHHH. OOImee ¥ pa3TATHOE MEKIY
MCKYCCTBEHHBIM M €CTECTBEHHBIM OTOOPOM.

[IpucnocoGuTenpHEN XapakTep 9BomoIuH. OTHOCHTETBHAL nenecoobpasHocTh. JluBEpreHTHEI
xapakrep spomouuy. Konseprenmnus. [Iporpecc 1 perpecc. BEIMHpaHKe BAIOB.

[TousTAE 06 YPOBHSX SBOJIONMOHHEX Ipeo0pasoBaHii.

MHKpPO3BOOLHS.

ITony/sHs KaK 3MeMeHTapHas efuHANa Bomonud. [londrae 06 3KonorIeckod u reHETHUECKOM
XAPaKTEPUCTAKAX IOy JISIHA. DneMeHTapHbIE (AKTOPH 3BOMIOLME. EcTeCTBEHHBIH OTOOp —
HampapImomui daxrop 3somonun. PopMEl ecTeCTBEHHOro oT6opa. TBopueckas polb €CTECTBEHHOTO
otGopa. BumoobpasopaHne — pPe3ynbTaT MHKpO3BOJEonuH. IlyTH Buoobpasosanud. Bua. Kpurepau
Bana. CTPyKTypa BHAA.

Makpo3BOIOIHAA.

Bo3HEKHOBEHVE HANBUAOBEIX TakcoHOB. QopMel ¢mnoreHe3a. [londTHe ¢ CKOPOCTH 3BONIONHH.
CooTHOIIEHHE MEXKAY MHKPO- ¥ MaKpospojonuer. OCHOBHBIE HaOpapJICHHA SBOIONMH. BHONOrHIecKA#H
mporpece K Omonmormueckuii perpecc. IIyTd NOCTHXCHHA OHOIOTHYECKOIO IpOrpecca. PesynsTate
SBOJIOLHMM; OpraHuyecKas Ie/iecoo0pasHoCTh, IPACIOCOONCHHOCTE OPraHi3MOB, MHOr0o00pasue BHIOB.

CHcreMa pacTeHEHM W JKMBOTHBIX — OToOpaxeHme 3sposonud. IIpHHIATIED COBPEMEHHOMH
Knaccu(pUKanHA OpraHu3MoR.

PaseuTHE OpraHHIecKoro Myapa

OCHOBHBIE J0KA3aTeNbCTBA HBOJIOIHH OpPraHMYEeCKOI'd0 MHpa: CpaBHHTECIHHO-aHATOMHYECKHE,
smGpuonormueckue, GroreorpahHIeckue i TaNeOHTONOrHYecKye. CPaBHATENLHOE H3YIEHHS CTPOCHHSA
COBPEMEHHEIX KHBOTHEIX H PACTEHMI ¢ LENBIO IOKA3aTeECTBA HX HCTOPHIECKOTO PasBHTHA. ['oMomorus
W aHaJIorHs. PyIMMEHTH M aTaBU3MEl B CTPOEHHH COBPEMEHHBIX OPraHH3MOB Kak JOKa3aTelbCTBO MX.
spoymonEH. CXONCTBO 3apOJLIHEBOr0 PpAa3BHTHA OPraHH3MOB Kak JOKA3aTENBECTBO CAMHCTBA HX
IPOHCXOXIeHHs. BrorereTHdaeckuit 3axon Miomnepa-I'exKem.

['IaBHEE HANpABJICHHS SBONIOMME — IYTH DPA3BUTHA OpraHH¥ecKoro Mupa. JIejeHHe HCTOPHH
3emmm Ha 9pHl M TepHONH. PasBuTHEe OPraHHYECKOTO MHpPA B apXeHCKylo, NPOTEPO3OHCKYIO M
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NaTe030HcKyio pE. BO3HRKHOBEHHE PACTEHAH M XKUBOTHBIX — JMBEPreHIMs B OPTaHIMUECKOM MUPE IO
croco6y nuranms. KocMudeckas poilk 3€IeHBIX pacTeHul. OHOKNETOTHBIE. Muoroknerounsie. Beixon
pacTeHMIt Ha CyIIy B maseo3oiickyio 3py. [lcunogursl. Mxu. IIpHqAHEL pacBeTa MAIOPOTHHKOBH/IHBIX.
I[TosBeHVE FOMOCEMEHHBIX.,

BEIX0J JKMBOTHEIX Ha Cylly. BO3HHKHOBCHHE MO3BOHOYHEIX IyTEM IOBBIICHUS OpraHd3allvH,
paspUTHA IPHCIOCOGIEHMH IHPOKOTO 3HAYECHHA H PACIIHPEHHUA CPIBI obmranmia. Kucrenepele Kak
TOpedKH 36MHOBOIHBIX. [lofBNeHHe W pacUBeT OPEBHHX 3eMHOBOJIHBIX. Creronedansl — «cOOpHBIE»
bopMmeL.

Pa3sBHTHE OpraHAYeCKOr0 MHPA B ME3030HCKYIO 3pY. TocnoacrBo ronoceMenHbX. lloABneHue H
pacmpocTpaHeHHe —IOKPHITOCEMEHHBIX. PacuBeT —IPECMBIKAIOMMXCA. Bo3sHUKHOBEHHE NTHI, H
MICKOTHTAIOMMX. IlOSBICHHE KOCTHCTRIX phi0. IIpHYWHEI BRIMHpAaHHMA TOJNOCCMCHHBIX — H
TPECMEBIKAIOIIXCA B ME3030HCKYIO 3pY.

PaseATHE OPraHMYecKOro Mupa B KalfHo30ficKylo 9py. I['OCHOACTBO MOKPEITOCEMCHHBIX,
HACEKOMBIX, ITHI[ H MIEKOIMTAIOMMX. BO3HMKHOBEHHE B IIPONECCE 3BOJIONUH MHOTOHHCICHHBIX
TIpHCIOCOGNEHMI K pasHOOOPasHEIM CpeaaM OOUTaH L.

IIpoucxoxkaeHHEe YeT0BEKA

UenopexooOpasHbie 06e3bambl U denoBeK. U.JIapBrH O IPOHCXOX/ICHAN 9Y€I0BEKa OT KHBOTHBIX.
d.DEreymc 0 poONH TPYAa B IPEBPAICHWM JPEBHMX O00e3bAH B HENOBEKA. JIBIDKyIIHE CHIIBI
AHTPOIOreHe3a: COIUATBHEIE K Gronornaeckue Gaxropsr. Bexymas poik 3aKOHOB 001IeCcTBEHHOH KH3HI
B COLEATLHOM IPOTpECCe de/ioBeyecTBa. Polb GHONOrHYeCKHX M COMMaIbHEX (bakTOpoB B 3IBOIMIOLMA
YeJIoBeKa.

MckomaeMEle OCTAHKA uenoBeka. Haxomxu B Tanmsamud. JlpeBHeiimmme mmond (IHTEKaHTPOI,
cHHaHTpoI, Trefifemb0eprckuit denosek). J[peBHHE JHOIH (seappepransnsl). Mckomaemble momm
COBPEMEHHOTO THIIA (KPOMAHBOHIIEL). .

BezyImas polis 3aKOHOB OGLIECTBEHHOH JXM3HY B CONHATEEOM IPOrPecce ICI0BEHECTRA. EmpHcTBO
IPOMCXOXK/ICHHsS HeNOBEYECKAX pac. AHTHHAYYHAd, PpEaKIWOHHAd CYIHOCTE  «COLHAILHOTO
JapBUAN3MA»  pacH3Ma.

OcHOBbI 3K0JIOTHH ‘

JKONOTEA — HAyKA O 3aKOHOMEPHOCTAX B3aHMOOTHOMEHEH OpPraHH3MOB CO CPENOH. 3ajaun
skonoran. Cpefia B sKojornueckue (paxropsl. [IpHCIOCOOICHHOCT OpraHA3Ma (Buza) K a0HOTHYECKHM H
GuoTrveckaM (pakTopam cpelpl. KOMINIEKCHOE BO3NCHCTBHE daxtopop Ha oprauusM. OCHOBHEIC
KIAMaTHdeckHe (GAKTOphl (CBET, TeMIEpaTypa, BIAXKHOCTE) M HX BIHSIHHE Ha OpPraHusM.
OrpanyumuBaiomue (GaxTophl. [[eSTeNbHOCTE YEIOBEKA Kak skonormaeckuit daxrop. IIpucnocobnenus
pacTeHHd ¥ >XUBOTHBIX K CE30HHOMY PHTMY BHEIIHUX yenopuit. CesonHocTs B npupone. CocrosHue
AMMHETO0 MNOKOA. XOJOMOCTOHKOCTB, (DaKTOppl, YIpPaBiArOIMHE CE30HHBIM DasBHTHEM. ABnenus
doTomeprOAU3Ma Yy PACTEHHHI H XXKHBOTHEIX.

Homynsas, Paxropsl, BEBEIBAIONME H3MEHEHHS TUCICHHOCTH [TOITYIIAITAH.

Buj1, ero 5KONOTHYeCKas XapaKTepucTHKa. PaloHanbHoe HCIONb30BAHHE BHOB, COXPaHCHHC X
pasHOOOpa3Hs. ‘

Buoreoneros. IIpuMepsl — HPECHOBOHBLA BomoeM, HAyOpaBa. DB3amMOCBA3p NOMYLIIHE B
6uoreonenose. Llenn matarms. [Ipasmrio skoorudeckol mupamusl. CaMoperymsaius B OuoreoIeHO3E.
Cwmena Groreonen03os. Co3faHue HCKYCCIBEHHBIX OMOrEOLEHO30B B PE3yNbTare LeNCHANpaBIeHHON
XO3SHCTBEHHON NEATeNLHOCTH 4YeNOoBeKa. ArpolleHo3pl [loBbIIEHHE NPOAYKTHBHOCTH arponeHO30B.
Oxpana 6HOTreOIECHO30B.

Ocrosrl yueHus 0 Guochepe.

Buocdepa u e rpaHHIbL Hoocgepa. [TnotHOCTS *H3HK. BruoMacca OBEPXHOCTH CYIIIH. Bromacca
noussl. bBrmomacca MmupoBoro okxeaHa. JKHBOE BelIECTBO, €ro rasoBad, KOHNEHTPalMOHHAA,
OKWCTATEbHAS M BOCCTAHOBHTenbHas (yHKIME. Kpyrosopor semecTB B Omocepe. buorennan
MUrpaIys aToMOB, POJIb MAKPOOPraHK3MOB. Porb HeNoBeKa B Guochepe. OxpaHa IIPHPOAHL U TIAHOBOE
BOCIIPOH3BOJICTBO €€ OOraTcTs.
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10.

11.

12.

Pexomenayemas IHTEpATYpa
O6mas Guomorms. 10-11 wi. - Axagemudeckuit yueGmuk ana mkon.- IT.M.Bopoxus, JL.B.Beicouxas ,
.M. Taivmmn u gp. 9.1 u 2. Tog pen. B.X.Iymckoro u I' M. JpiMmuna.-M., «IIpocsemenne» , 2008.
Buonorusa. 10-11 wi.- AkageMAdeckuif yuebuux ang mkon.- J[.K.Benses, I1.M.Bopoaun, H.B.Boporuos 1 ap.
-M., dIIpoceewerune», 2008.
Buonorus. O6mas 6uonorusa. 10-11 wr. - Yuebuuk mana  obmeobpasopatensHerx mkon. — A A.KaMeHCkui,
E.A Kpuxcynos, B.B.Ilaceunuk.- M., « lpoda», 2006.
OcuoBbl  o6meit Guomormu. 9w~ VYueOHuk ajas  obmeobpasoparensHprx  mxoi.-A.H.Ilonomapesa,
0.A Kopuunosa, H.M. Yeprosa. ITox pex. H.H.IToromapesoit.-M., «Benra-rpad», 2006.
Buonorms. 6 k1. VuebHuk mna obmeobpazosarenmsHeix wkon .- M.H.ITomomapera, O.A.KopHaiosa,
B.C.Kyumenko.-M., «Benra-rpad», 2008,
Pacrenns. Baxrepm. Tpubm. Jhmnaliauku. 6 Kki1- YueOHuk ana  obmeoGpasoparesbHBIX —IIKOM.-
H.H.Ilonomapesa, O.A Kopuunopa.-M., «Benra-rpad», 2007.
Bronorus. Uenosek. 8 ¥i1. -YyebHuk mix ofmeobpasoBatensueix wkol- JI.B.Komocos, P.JIMau,
WU H.Bemses.- M., «/{poda», 2008.
Buosorss, Yemosek.8 kn. - Vuebume mua obmeoGpasoparencHeix wmkoln. A.C.Batyes, A.Jl.Kysbmuna,
A 1. Hosnpauesa.-M., «/Ipodan, 2007.
Buonorua 8 wr.- YaeOHuk mua obieobpasoBarenshsix wkoi.- AT Jparomunos, P.JLMam.- M., «Benra-
rpat»,2008.
Buonorus. MuorooGpasHe JKMBOTHBIX OpraHM3MOB, VYueOHHK gy 00meoOpa3soBaTeNbHBIX — IIKOMN.-
B.B.3axapos, H.H.Conun.-M., «/Ipoda»,2007.
Buonorus. Kusorhsle.7 1 - VYuebHuk i1 o0meoOpa3zoBaTenbHBIX MKok.- B.M.KoHcTaHTHHOB,
B.I' Ba6enko, B.C. Ky3smenko.- M., «BeHra-rpad»,2004.

Buonorns. XuporHbte. - YueGHux mna obmeobpasoparensHeix mkon. —B.BJlamonmn, B.A Ilamkun.- M.,
«dpotax»,2006.
13, O6man 6uonorua. 10 wi..- YueOHuK ama 061meobpasoparensHBIX mxon.B.B.3axapos, C.I.Counn. ITox

pen.. B.B.3axapopa.-. M., «Jipoda»,2005.
14. O6mas Guonorus. 9 wi. -Yuebuuk s obmeobpasosarensEbix mkon. C.IMamontos, B.b.3axapos,
H.H.Conun.- M., «llpoda», 2000.
15. O6mas Suomorna. 10-11 k. — YuebHuk s obmeobpasoBatensHbx mKkol.- JI.K.Benses, [1.M.boponus u
1p.-M., «IIpoceemenue»,2006.
16. AHatomus M (H3HONOTHS UelOBeKa.- YUeOHHK 1A yriayOneHHoro u3ydenus Guonoruy. — M.P.Canvn.-M.,

«ITpocsemennen, 2001,
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