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Nno snonoruu

JUIS HOCTYHAOIIMX HA NEPBhIil Kypc B
®I'bOY BO Ky6I'MY Muunsapasa Poceun B 2022/2023 roay

OCHOBbI LUTONOIMMA .

KrneTtka - aneMeHTapHas JKUBas CHCTEMa, JIEKamas B OCHOBE CTPOSHHS M Pa3sBUTUS OPraHA3MOB.
Hcropust OTKpEITHS KIeTKH. OCHOBHBIE IIOJIOKEHHSI KIIETOYHON TEOPUH.

CoBpeMEHHBIE METOABl  HCCNeNoBaHMS KieTKH. (OCHOBHBIE CTPYKTYPHBIC —KOMIIOHCHTEI
SYKApHOTHYECKOM KIETKH: HapyKHas KIeTouHas MeMOpaHa, IHTOIIA3Ma, Sapo. Crpoenre u QyHKIHUM.
CXONCTBO U pa3iiude MeXJly PacTHTEIBHBEIME M JKMBOTHBIMA KieTkamu. IIpokapuoTwdeckas H
ByKapHoTHIecKas KIeTKH. CXOICTBa U OTIHIHUS.

Xumuueckas opranmsanys kinetku. ColepaHHe XHMHYECKHX 3JIEMEHTOB B KieTke. Boma u
. IpyTHe HEOPTaHMIECKHE BEIIECTBA M UX POJIb B JKU3HEIEATENLHOCTH KIICTKH.

OpraHudecKre BENECTBA.

Vraesomsl. MoHo- W monucaxapupsl. OyHKkimm yrieBogoB B kimerke. Jlmnmasr (kupsl u
o s!). OYHKIHHA KUPOB U JIMIIOUAOB B KIIETKE.

Benky kax GuomonuMepbl. (DyHKUWH OEIKOB B KIETKE. AMHHOKHCIOTEL, HX CIpYKTypa H
cBoiicTBa. IlepBHuHAS, BTOPWYHAS, TPETHYHAS M UCTBEPTHUHAS CTPYKTYpHl OEIKOBOH MOJEKYIIBL.
DepMeHTHL, UX POJIb B IPOLECCAX KU3HEACATETHHOCTH.

Hykneunossie kucnotsl. JJHK u PHK kax 6uonosmmepsl. OyHKIHH. HyxsteoTu b1, HX CTPOCHHE
¥ cOeIMHEHE ITPY 00Pa3OBAHHI TTONMHYKICOTHIHON enH. [IpHHIHIT KOMIIIEMEHTaPHOCTH. Permkanus
JIHK. Koxg JHK. PHK. Crpykrypa u st PHK. AT®. Conepxanue AT® B kierke. Makposprueckue
cau B AT®. 3uauenne AT® B xusnenestenbaocTr knetku. HAJ[, HAJI®, ®AJ] 1 ux poJb B KIIETKE.

OGMeH BEMeCTB M JHEPIMH B KieTKe. [LIacTHdecKuil M OHEPreTHYeCKAH OOMEH — OCHOBa
KH3HEIEATENLHOCTH KISTKI. DHepreTHuecKuit oOMeH. CTaIuy SHEPTeTHYECKOro 0OMeHa B KIETKE. Bitsr
6poskerns. Imakomas. DHepretrueckas d((MEeKTHBHOCTH HNPOLECCOB OPOKEHHUS. Muroxouapuu. Css3b
crpykTyphl H bynkmun. Kneroanoe aerxanme. OCHOBHbIE OCOOCHHOCTH IHUKIA Kpebca. OxucnurensHoe
(ochopunpoBanue. ‘

IInacTrgecknii 06MeH. ABTOTpodHEIE  TeTeporpodHsie KIeTkH. OcoGeHHOCTH 00MEHA BEIeCTB
H SHEPIMY B PacTUTENbHOM KieTke, doTocuHTes. bromornyeckuit CMbICI doTtocunTe3a. XIOPOILIACTHL
CBs13b CTPYKTYpH! B dyrKumn. CBeToBas 1 TeMHOBas (asel porocunTesa. Posp (bepMeHTOB.

IIyTd MOBBIIEHHS MNPOLYKTHBHOCTH TPOINECCOB (POTOCHHTE3A Yy CEeNBbCKOXO03SIMCTBEHHBIX
“pacTeHHH. XeMOCHHTE3 Ha IpuMepe OaKTepuil.

BuocunTes Genka. Poib HYKJIGMHOBEIX KHCIOT B 3TOM Ipolecce. ['eH u ero poib B GHOCHHTE3E
‘6enka. Kox THK. Peaximy MaTpudHOro cHHTE3a. PO GepMEHTOB B OCYIIECTBICHAN 6rocuHTe3a GETTKA.
3navenue AT® B sTOM Iporuecce. :

B3auMOCES3b IPOLECCOB SHEPreTHYECKOTO U INIACTHIECKOTO OOMEHOB B KICTKE. ABTOPETY SIS
XMMHYECKUX TIPOLIECCOB B KIIETKE.

Hexerounsle (OpMBI Ku3HE. Bupychl. VX yl1sTpaMHKPOCKOIIMYECKas OpraHu3alis, 3HaYCHHC 1
poJIb B IIpuposie. BupycHsle Gone3HH 4eNoBeKa, XUBOTHBIX U pacTerHii. ITpumepsr.

PasMBOXKeHYE U HHAMBALYAJIbHOE Pa3BUTHE OPraHU3MOB.

JleneHHe KJIETOK — OHMOJNOTMYeCKMI MpOIECC, Jexamuid B OCHOBE PasMHONCHHA U
MHIABANYaJLHOTO PasBUTHs OpraHmsMoB. OGNIHOCTE Ipolecca MHTOTHYECKOTO IENCHMA KICTKH Y
syKapuoT. Murorrdeckuit uki. Y apoenue JIHK mepes MUTO30M. BroorudecKkuit CMpIcT MUTo3a. Dasml
MHTO3a., BHIOBOE IOCTOSHCTBO UHCIA XpOMOCOM. WHIMBHAyalbHOCTH XpomocoM. Mx crpoenme.
CaIonnublii W JAIUIOMAHBIA Habopel XxpoMocoM. CocCTossHHE XpOMOCOM B HEJC/IEMEs SAApe.
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HemnpephIBHOCTD ¥ IPEEMCTBEHHOCTh XPOMOCOM. [IOCTOSHCTBO KONTMYECTBA JHK B smpe. AMHTO3 Kak
dopma menenms wuHTephasHOTO sApa, HE CONPOBOXKIAIOMAACA PABHOMEPHBIM  PACIPE/ICTICHACM
HACJIEACTBEHHOI'O MaTepuaJia.

®OpMBl Pa3MHOMNEHHs OpramM3MOB. bBecronoe M TONOBOe pasMHOXKCHHE. I10NOBBIE KICTKH:
SUNEKIIETKA | CIIepMaTo30uabl (MOpHOIOrys).

Meiios. Buonoraueckmii cMbIc Meio3a. OCOOCHHOCTH pa3sBUTHS SUIEKICTOK U CIIEPMATO30MI0B
(rametoreses). OIIOJOTBOPEHHE — IPOLECC BOCCTAHOBJICHUS UIIION/IHOTO Habopa XpOMOCOM.

VH/MBUIyaTbHOE PA3BUTHE OPraHW3MOB. Pa3BUTHE OIUIONOTBOPEHHOTO AHIA (Ha mpuUMeEpe
nanneranka). Jpobnenne. Cramus Gractynel. actpysamus. Cramust racTpyIsl. 3apobIIIeBble JIACTKH.
["OMOJIOTHS 3apOIBIIIEBBIX JIHCTKOB KaK CBUJETENCTBO SMHCTBA MMPOUCXOKICHHS KUBOTHBIX. 3aknaaka
cuctem opranos. [loctombproranbpHOE pasputHe. lIpsgMoe B HEIPAMOE PasBUTHE. [Tpumepsl.

BO3HUKHOBEHHE XU3HH Ha 3eMIIE,

Ku3Hp — KaueCcTBEHHO HOBas (opMma MABIKeHHs MaTepuu. JloHaydHbIE NPEICTABICHUS O
HPOUCXOXKICHUN JKM3HH. YYCHHE O CaMO3apOXKICHUH. PaGoter Pemu, Tepexorckoro, Ilacrepa,
JIOKa3aBITHe HEBO3MOXKHOCTD CAMO3APOKIEHHUs JKU3HA. TEOPHH 3aHOCA JKU3HH Ha 3eMJIO C JIpYIHX
KOCMHUECKHX Tesl. COBpeMeHHbIe TeOPHH BO3HMUKHOBSHHS XH3HH Ha 3eMie U3 TeJl HeXMBOH MPUPOJEL
(A.A.OnapwH 1 1p.).

OCHOBbI FTEHETUKWU

v [eHeTHKA — HAyKa O 3aKOHOMEPHOCTAX HACJICICTBEHHOCTH U H3MCHIHBOCTH. 3HaueHne reHEeTHKH.

OCHOBHBIE 3aKOHOMEPHOCTH TIepeiady HACTIeICTBCHHBIX IIPU3HAKOB. 'uGpua0IOTHIECKUI METO
H3ydeHHs HACJIECACTBEHHOCTH. 3aKOHOMEPHOCTH — HACJIENOBAHMS, yCTAHOBJICHHBIC I".Menjenem.
MosorubpunHoe ckpemmBanme. Ilepserii 3axkoH I'Mengens. EnunooOpa3ue IepBOro IIOKOICHUA.
JTOMHHAHTHEIE M PELECCHBHEIE IPU3HAKH. ['OMO3UIoTa M IeTEpO3HIOTA. AJienbHBIE U HEa/UICIbHBIC
renpr. ®EHOTHNI M TreHOTHI. Bropoi 3akoH I.MeHpgems. PacmienieHde BO BTOPOM IOKOJICHHH.
ITpoMeXyTOUHBL THII HACTEAOBAHMA. AHATH3HPYIONEE CKPCIIHBAHHUE. I'uore3a «YUCTOTHL I'aMET).
Meii03 KaK MaTepHaIbHas OCHOBA TMIIOTE3BI KIUCTOTHI ramMet». TpeTnii 3aK0H [ Meungens. Jurubpunsoe
¥ onurubpuaHoe ckpenmbanye. HezaBucumoe KOMOHHHPOBAHHE HACTKEACTBEHHEIX NPH3HAKOB IIPH /-
¥ TONArUGPHAHOM ckpenuBanuy. CTaTHCTHYECKHUH XapaKTep SABICHUH PaCIICILICHI. I{utonormueckue
OCHOBBI 3aK0HOB I'.Memzes. LluTommasMaTayeckas HacaeICTBEHHOCTh. [IpiMeps!. )

XpomocoMuas Teopust HacnencTeernocty T.Moprana. SIBneHNe CLEIICHHOTO HacleI0BaHMs.
[MonHoe cuemienue. HemonHoe cuemienue. IlepekpecT XpoMOCOM B Meio3e — MPOLECC HapyIICHHA
cleruieHus. 'eHoTHIMYeckoe omperencHne 1moja. [lonoBbie XpOMOCOMBL M ayTOCOMBIL. CuernieHHoe ¢
II0JIOM HaclIeJOBaHKE,

[CeHOTHI KaK IeJOCTHAs HCTOPHUYECKH CIIOXKHBIIAscs cucTeMa. B3anMoIEHCTBHE AIUICJIBHBIX
resoB. HacienoBanue rpymi KpoBH. B3auMoneicTBrAe HEATUICIBHBIX TCHOB.

3aKOHOMEPHOCTH H3MEHYUBOCTH. PONIb reHoTHIG H YCHOBHHA BHEINHEN cpebl B POpMUPOBAHUH
‘(enoTmma. WsmeHunBocTh M e¢ (QopMbl. M3MEHYMBOCTL NPHU3HAKOB, HE CBA3AHHAd C H3MCHEHUAMHA
regoruna. Hopma peaknud. CTaTHCTHYCCKUE 3aKOHOMEPHOCTH MOIUDUKAMOHHON H3MEHUHUBOCTH.
"BapuanvMOHHBI P M BapHALMOHHAsS KPHUBAsi, METOJbI ONPEACIICHHUA cpeHe! BeIMYMHBI BAPUALHOHHOTO
psza. )

[eHOTHIHYECKas W3MEHUMBOCTL: MyTallui ¥ KOMOMHAUUM. [ eHHBIE, TEHOMHBIC © XpPOMOCOMHDIC
MYTAILHH. 3aKOH TOMOJIOTHYECKHUX PSJIOB B HACIICICTBCHHOH H3MEHINBOCTH H.M.Basunosa. MyrareHHbIC
daxTopsl. DKCIEpPHMEHTANBHOE OMydenne MyTanuid. MyTanuu Kak MaTepHai i HCKYCCTBEHHOIO H
eCTECTBEHHOTO 0TOOpA. 3arps3HeHHe IPUPOJHON Cpe/bl MyTarcHaMH U eTo HOCICACTBH.

[eneTHKa YenoBeKa. MeToIbl H3YUEHUs HACIEICTBEHHOCTH YEJIOBCKA.

['eHETHKA W TEOPHUs IBONIONMH. | eHeTHKa IOMyIsuui. Pesep HACJIEACTBEHHON U3MEHYHBOCTH B
IPAPOMHBIX NOMYJIANAIX. POPMBI €CTECTBEHHOTO 0160pa, UX CBSA3b H COOTHOUICHHE C YCIOBUAMY CPE/IbL

BOTAHUKA
BoraHnKa — Hayka O PacTeHMIX. PacTeHwe — LENOCTHBIM OPTraHU3M. PacTHTEeNbHBIN MHpP Kak
COCTaBHAs IacTh MPUPOJIEL, ET0 PasHOOOpa3ue W PacIpoCTpaHeHNe Ha 3eMIe. ,
O61ee 3HaKOMCTBO € IIBETKOBBIME PACTCHUAMH.



Kierounoe cTpoeHue pacrenus. CTpOeHHE DPAaCTHTENHHOM KIETKH (IIOBTOpSHHME H3 Kypea
nutonoruy). TKaHW OpraHoB PACTEHHS B CBS3H C BHIIOTHAEMBIMA QYHKIMSIME B II€JIOCTHOM OpPraHHU3ME.
B3auMoCBA3b OpraHoB. BereTaTHBHbIE OpraHbl LBETKOBOTO pPACTEHHA: KOPEHB, crebesb, JIHUCT.
[eHepaTUBHLIE OpraHel: [BETOK (comBeTHs), IUIOA, CeMs. OCHOBHBIC JKH3HECHHBIC GbyHKIIHT
PACTHTENFHOIO OpPraHU3Ma: NMHUTAHUE, JBIXaHHWE, POCT U PasBUTHE, PA3MHOKEHHC. JIBykeHNe pacTeHHs.
Cr10co6bI PAcCIpOCTPAHEHHMs IUIOAOB B CeMsSH B IpUpoje. 3HAYEHHE CBOCBPEMCHHON yOOPKH TUIOAOB H
CeMsIH KYJIBTYPHBIX PacTeHHH. YCIIOBHS JKU3HM PACTCHHUS (Boma, BO3AYX, CBET, TEILIO, MUHEPAIIbHBIC
conu). BimaHue pasaHMUHBIX YCIOBHI Ha pOCT M pasBUTHE pacTenuil. Ce30HHBIC SBICHUS B JKU3HH
TIOKPHITOCEMEHHBIX pacTeHuH. PacreHns BecHod. OxpaHa pacTeHHH M YBEJIMYEHHE PACTUTCIBHBIX
6oraTcTB. 3Ha9eHUe PACTEHWH W PACTUTEIBHOTO MOKPOBA B NMPUPOJEC, XKH3HH YEJIOBEKa U B HAPOTHOM
xozstiictBe. PasHOOGpasue pactutensHOro mupa. JKu3HeHHBIE (OPMBI IBETKOBBIX PacTEHHH: JEPEBO,
HONYKYCTApHUK, KYCTApHHK, TPABJHUCTHIE pACTEHMs — OJHOJETHHE H MHOTOJICTHHE. Pactenue u
oKpyxaromas cpena. Oxpana pacTeHHi.

KopeHns.

®yrKIEH KopHs. PazButHe KOpHS U3 3apOABIIIEBOr0 KOpeIka ceMeHH. Buasl KopHen (rmaBHBIN,
‘6OKOBOM, mpuiaToyHble). THIIEI KOPHEBEIX CHCTEM (CTEpIKHEBAs, BETBHCTAs, MOYKOBaTas). 30HBI KCPHS.
Poct xopusa. Kopuesoit uexiuk. CTpoeHHE KOPHEBOTO BOJIOCKA. BHemHee i BHYTPEHHEE CTPOCHUE KOPH
ONIHOMIOTBHBIX U JBYIONLHEIX. BHIOM3MEHEHNsT KOPHEH, HX CTPOSHHE, OHOJIOTHIECKOE U XO3SHCTBEHHOE
sHageHue. TkaHu kopHa. Iloya Kak cpeqa JUIS JKH3HM pacTeHMid. IlorsomeHne KOPHSIMH BOIBI H
MHHEpPATBHEIX coJiell. BoxHele KyasTypel. MHEHEpATbHBIE CONHM, HEOOXOAUMEIC PACTCHHIO. 3HaueHue
06paGOTKH MOYBEL, BHECEHHUS YIOGPEHHI, IIOIHBA, PEIXICHHS [T XKU3HA KyJIHTYPHBIX PACTCHHH.

Crebenb.

®ynkuun crebns. [lober u ero wactu. Ilouxa. [louku BereraruBHEIE, HBETOYHEIE, CMCIIAHHBIC.
VX cTpoeHHe U pacronoxenue Ha crebne. Paspurne mobera us mouku. Poct crebiist B UIHHY. Bersnenne
nobera. PasnooOpaszue moGeroB: MpSMOCTOSYHE, MOJI3YYHE, BBHIOIIKECS, CTENIOIIMECS, HEIUIAIONIHECA.
Tkanu crebis. AHATOMUYECKOE CTPOSHHE TPaBSHHCTHIX M IPeBEeCHLIX crebned aBynonbrbIX. CreGens
OIHOIONBHEIX. PocT crebns B Tommuny. OGpasoBanue ToAnmdHBIX Koyell. CeE30HHBIC pa3mdyus B
npesecune. Bospact nepesbeB. Ilepe/BiikeHHE MHHEPAIBHBIX U OPraHWYECKHX BEIIECTB IIO cTebro.
Bujion3MeHeHHEIe TOGETH: KOPHEBHUINE, CTOJOHbL, KIIyGeHb, JIyKOBHUIA, HX CTPOCHHE, OHONOTHYECKOe U
XO03sIiCTBEHHOE 3HAYECHUE.

JIucr.

OyHKnuM JucTa. BHellHee CTPOEHHE /MCTa (JIMCTOBas IUIACTHHKA, YEpelIOK, OCHOBAHUI,
mpuiHcTHUKH). JKWIKOBaHWe JTHCTHeB. IIpOCThIE M CIIOXHLIE JHUCTBS. JIMCTOPACHONOXEHHE. Tkanu
_micta. OCOGEHHOCTH BHYTPEHHErO CTPOEHHMs JIHCTa B CB3H ¢ ero ¢yHkumsamu. Koxuna u yCTBHIQ,
MSKOTE JIucTa (crojbuaras W ry6uaras TKaHH). XJIOpomiacTel. CTPOCHHE XUIOK JIMCTA (HpOBO,lIfIIIII/Ie
TIy4Kn). JIACTBSI CBETOBBIE M TeHEBBIE. JIBIKEHHE IMCTHEB. JIMCTORAsS MO3anKa.

O6pa3oBaHue OPraHAYECKUX BEIECTB B JUCTHIX Ha CBETY (QOTOCHHTE3 — MOBTOPEHUE TEMBI U3
pazgena "uronorus"). Ilormomenwe JMCTBAMH YIJIEKWCIOrO Ta3a M BLIICICHHE KHCIIOPOIa.
HaxormieHue 3HEprUy B PaCTEHHH.

JlpIxagye JUCTHEB. VcmapeHue BONBI JIHCThSIMH. PacTeHMs BIKHBIX W 3aCyNUIMBBIX MECT
obuTanust. BUTOM3MEHEHHS THCTHEB. 1IPOOIDKUTEIBHOCTE KI3HH TUCTBEB. JIucToman. 3HaueHue JiucTa
JUIst pacTeHui. Potb 3eJIeHBIX pacTeHUH B IPUPOJE M XKU3HM YeJOBEKa U UX OXpaHa.

BererarusHoe pa3MHOXEHHE IIBETKOBBIX PACTEHHH.

PasMHOKeHMe pacTeHHit MOCPEICTBOM I0OETOB, KOPHEH M JIMCTHEB B IIPHPOJIC U PACTCHUEBOICTBE
(BAION3MEHEHHBIME TIO0EraMHu, CTeO0JICBEIMH U KOPHEBBIMM YEPEHKaM¥, OTBOAKAMMU, ACTICHHEM KyCTa,
NPUBUBKOHN). BHOJOrHYeCcKoe ¥ XO3SHCTBEHHOE 3HAUCHUE BETCTATUBHOTO PA3MHOXKCHHA. J

[IBetox, mron, cems.

L{BeTOK — oprad ceMeHHOro pa3MHoxeHHs. DyHKnuH 1BeTKa. CTpoeHHe [BETKa: I[BETOHOXKA,
I[[BETOJIOXKE, OKOJIONBETHHK (YalI€uKa ¥ BEHYHK), THIYUHKH, IeCTHK (MK necTHkn). CrpoeHune TBIYMHKH U
nectuka. J[BOMHOE OIUIOMOTBOPEHME y IIBETKOBBIX PAacTeHHH M ero MeXaHusM. [[BeTKH OJHOIOJEIC U
oboenonsle. OMHONOMHBIE M JABYJAOMHBEIC pacteHus. ComBeTuss M HX OHOJIOTMYECKOS 3HAYCHHE.
ITepexpecTHOE ONBUICHUE HACCKOMBIMU H BETPOM.

CamoomnsiieHne. VCKycCcTBeHHOEe —ONbUIeHHE. IIpopacraHme IBLIBLBL — OIIOJOTBOPCHHE.
“Ob6pazoBaHue CEMEHU U IUIOJA.
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Cemst. ®yrknuu cemsH. CTpoeHne cemsH (Ha IpUMepe IBYIOIBHOTO ¥ OTHONONBHOTO PACTCHHUH).
.CocTaB CeMSH. Y CIOBUS IIPOPACTaHUs CEMSIH.

BexokecTs ceMsH. J[pIXaHue ceMsH. IluTaHuwe W pOCT IpOpocTKa. Bpems mocesa m IiryOuHa
3aJICIIKK CEMSH.

[Tox. @ywukryn wiona. Pasnoobpasue mionos.

KommuecTBO ceMsH U IUIOJOB Y Pa3IMYHBIX PacTeHHH. 3Ha4eHME IBETKOB, IUJIOJOB U CEMAH B
TIPUPOJIE U JKU3HU HEIOBEKA.

Knaccudukarus pacTeHH.

DieMeHTapHEIE IIOHATHS O CHCTEMATHYeCKHX (TaKCOHOMHMYECKHMX) KATeropusix (BHA, POZ,
ceMeHcTBO, KIace, OTae). 3HadeHne MeXKIYHAPOIHBIX Ha3BaHHH PAaCTEHHUH,

OCHOBHEIE TPYIIIBl paCTEHUH.

MHoroo6pasue pacTuTenbHoro mMupa. Cucremarndeckuii 063op: Bakrepun, Bogopocnu, I'puder,
JInmaitaiku, Moxosuaasle, [TanopoTHHKOBHIHEIE, ["0noceMeHHbIe (XBoMHEIE), [IOKPHITOCEMEHHEIE.

Otnen bakrepun.

O6mas xapakrepuctuka. CTpoeHHEe NPOKApHOTHYECKOH KIeTKH (IIOBTOPCHHE U3 Kypca
‘upronorun). CTpOeHME M IKH3HENEATENbHOCTh OakTepuil. Kiaccnduxamus Oakrepuit mo ¢opme.
HpI/IMepLI Pasmuoxenune GaxTepmii. PacnpocTpanenue GakTepHil B BO3IyX€, [IOYBE, BOJIE U B XKHMBBIX
‘opranmzMax. bakrepun OposkeHHsS H THHJIOCTHBIE OakTepuu. CumGHMO3 KiyOeHBKOBBIX 6aKTepHH u
G0GOBEIX pacTeHHi. BonesHeTBopHBle OakTepuun u Gopeba ¢ Humu. Pomp Gakrepuit B mpupose,
MeJMIHHE, CETHCKOM XO3SHCTBE ¥ MPOMBIIIIEHHOCTH.

Otnensl 3enensie U bypeie BoRoOpoOCIn.

O6mas xapakTepucTuka. Cucremarnka. ONHOKIETOYHBIE BOMOPOCIH  (XJIaMEJOMOHAa,
XJOpenna, ILIEBPOKOKK). CTpoeHHe H OCOGEHHOCTH JKM3HENeATeNnpHOCTH. HuTuarble BOAOpOCIH.
CTpoeHHE U OCOGEHHOCTH JKM3HEHESTEIBHOCTH. Becronoe U TOJNOBOE PasMHONKEHHE BOXOPOCIHEH.
PacmpocTpaneHne Bojopocieil B Boge W Ha cymre. IIpuMepsl MOPCKHX BOJOpocied. 3HaueHue
BOJOPOCiIel B IPUPOJE U XO3SHCTBE.

I{apctBo 'pu6er. Otmen Hactosmue rpudEL

O6mas xapakrepuctuka. CucreMarnka. [[pAYUHE HEOJHO3HAYHOCTH CHCTEMATHKU TPUGOB U HX
CpaBHEHHME ¢ PACTEHUSIMH U XKHBOTHBIMA. Husmue u Bricume rpuGsL.

[1smoynsEle TPUGH, UX CTPOEHHE, MUTAHAE W PasMHOXKEHHE. YCIOBUS JKU3HU Ipuda B jiecy.
CBs136 TpUGOB ¢ KOPHAMH pacTenuit (Mukopu3a). Chel00HBIE U SIOBUTEIE TPHOBL.

[liecHeBole TpuOH (Mykop ® mneHHuwnr). CTpoeHHe, pasMHOXEHHE, OCOOCHHOCTH
KU3HEACATEIEHOCTH.

Hposxcku. CTpoeHne, pa3MHOXKEHHE, OCOOEHHOCTH KU3HE eI TeIIEHOCTH.

['pubbl — NApPAsHTHI, BEI3BIBAIONIME OONE3HHM PAacTeHHH (TONOBHS, CIOPBIHBS, TPYTOBHKH).
CTpoeHHe MIUTaHHE, PA3MHOKEHHE.

Posrs rpuGoB B IPHPOJE U B XKU3HHU YEIIOBEKA. .

Otpen JInmaiauky. JInmaiHAKY Kak CMMOMOTHYECKUE OPraHu3MElL,

O6miast  xapakTepucThka. CTpoeHWe CloeBHIlla JMmaiHuka. Ilmranwe. PasmHOXCHHE.
JIumaifHUKY HaKHUITHBIE, TACTOBAThIE, KYCTUCTEIE. POJb JIHINAHHAKOB B IPUPOIC U B )KU3HHU UeJIOBEKA.

Otnenr MoxoBHIHEIE.

O6mas xapakrtepucTuka. Cucremarnka. 3eneHble MXH. CTpoeHue, pPasMHOKCHHE H IMKI
Pa3sBUTHUS KyKYIIKWHA JTbHA. [IoHATHS criopoduT U raMmeToduT.

Cdarnopsiii Mox. 3abonaunBanue. O6pazoBanue Topda, ero 3HaUCHHE.

Otnen [InayHOBUIHELE.

O6mas xapakrepuctuka. Ilmays OynaBoBuaHbeld. CTpoeHHE, pa3sMHOXCHHE, LMK Pa3sBUTHL.
3HaueHne MIayHOBAIHBIX.

OTtaen XBOLIEBUAHEIE.

O6mast XapaKTepucTHKa. XBOII TMONeBol. CTpoeHHe, pa3MHOKEHHUE, [IMKI PasBUTHS. 3HAYCHHE
XBOIIEBUIHBIX.

Otaen [TamnopoTHUKOBUAHEIE.

O6mas xapaxrepucTuka, [lanopoTHHK opidk. CTpOeHHE, Pa3MHOXKEHHS U LUK Pa3BUTHAL.
HcxomaeMble TAIOPOTHUKOBH/IHEIE U 00pa30BaHHe KaMEHHOTO YIUis. 3HaYCHHe [amOPOTHUKOBHUIHBIX B
MIPUPOJE ¥ XKU3HU YEJIOBEKA.

v

v
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Otaen N'onocemenHrle.

O6mas xapakrepuctika. CTpoeHHE, Pa3sMHOXKEHHE ¥ UK Pa3BUTHS Ha NPUMEPE COCHBI H CJIH.
Mysxckre 1 xeHckue mumtk. [Tpumbna. Cemsnouxi. [IpopacTaHie MBUTBIEL, POCT NBUILEBON TPYOKH H
OIIIONOTBOpeHHE. PacipocTpanenue 1 GHONIOTHS XBOHHBIX. 3HAYECHHUE B IPUPOJIE U XO3HCTBE.

IToxperrocemennsle (I[BeTkoBBIE). ['OCHONCTBO B COBPEMEHHOH ()OS MOKPBHITOCEMEHHBIX H
TIPEHMYINECTBO MX N0 CPABHEHHIO C APYTMMH IPYIIaMH pacTenmi. MHoroobpasue IMKOPACTYIIMX H
KYJIbTYPHBIX [[BETKOBBIX pacTeHHH. IIpucrnoco6IeHHOCTh MOKPHITOCEMEHHBIX K Pa3IMIHBIM yCIOBUAM
*Ku3HM Ha 3emie. [luki pasBUTHS. )

Knacc JlBymombHble pactenmst. O6mast xapakrepuctuka. CemelictBa:  KpecTOIBETHEIE,
Pozonserntrie, boGossie, IlacnenoBrie, CTOKHOUBETHEIE.

Kace OnrononeHsle pactenns. O6mas xapakrepuctuka. CemelicTsa: Jluneinsie, 3axd.

CpaBHHTENbHAs XapakTepucTHKa cemeiicts OpHomonbHble ® JIBynonbHble. bronormieckue
0COGEHHOCTH U HAapOJHOXO3SHCTBEHHOE 3Ha4YeHHe. THIMYHBIE CENbCKOXO3SMHCTBEHHBIC, TUKOPACTYIIHE
U JeKOpaTHBHBIE DACTCHHs. JTHX CeMeHcTB. BIHAHHE XO3SHCTBCHHON [CATENBHOCTH 4ENIOBEKA Ha
BHJIOBOE MHOT000pa3ue IIBETKOBBIX PACTEHHH.

Kpacuas xaura. OxpaHa peKIX BHIOB PaCTCHHH.

Pa3ButHe pacTUTETHHOTO MEpa Ha 3eMIIE.

VenoxHeHre CTPOSHHUSI PACTEHHH B IIPOIECCE HCTOPHYECKOTO PA3BUTHS B CBSI3U € IIEPEXOIOM OT
BOZHOTO K Ha3zeMHOMy o6pa3y sku3Hn. OCHOBHBIE STAIlBl Pa3BUTHS pacTeHui Ha 3emie (BpeMst GakTepHH,
BOZIOPOCIEH, MOXOBHIHBIX, IUIAYHOBHJHEIX, XBOIIECBUIHBIX, IallOPOTHHKOBHIHEIX, FOJIOCEMEHHBIX H
IIOKPBEITOCEMEHHBIX).

PacTurenpHBIe cOO0IIECTBA.

[ToHATHE O pacTUTENbHOM coobuiecTBe. [IpHCnoCcOONEBHOCTh PacTeHHH K COBMECTHOM JKHM3HH:
SpYCHOCTh HAJ3eMHas W NOA3EMHas, pasHble Cpoku pasButus. Cmena coobmecTs. PacTuTenbrbre
coobmecTBa KaK 4acTh naggmadTa. XapakTepHble 4epTHl CTPOSHHSA H OMOJIOTHH PACTCHHH OCHOBHBIX
THTIOB PACTHTENBHOCTH: TYHIPHI, JIeCa, JIYra, CTEIlH, MyCThIHK, 5010Ta, BOXHON PacTHTEIBHOCTH; CBSI3b
UX CO Cpeoi OOuTaHMs U X03IHCTBEeHHOE 3HadeHue. OXpaHa pacTUTEIBHOCTH.

3o00norus

300M0TAs — HAyKa O JKABOTHBIX. 3HAUCHHE JKHBOTHBIX B IIPUPOJEC M OKHU3HH HYCIOBEKA.
BO3HMKHOBEHHE 300JIOTHH KaK HAYKH H UCTOPHUS €€ Pa3BUTHSL.

Knaccupukanus >kuBOTHBIX. [loHsTHE O BHAE, POJE, CeMEHCTBE, OTpslE, KJIacce W THIC.
3Ha4YeHYeE U YCIEXH COBPEMEHHOM 3000rur. CXOACTBA U OTIIMYMS PACTEHUH U )KHUBOTHBIX.

Tun [Mpocreiimue. O6mas xapakTepucTHKa THIa, CHcTeMaThKa.

Kiacc Koprenoxku, Obmas xapakTepucTuka Kiacca. AMe6a ob6ekHOBeHHas. Cpena oOHTaHuUs.

Bremmnee u BHyTpeHHee crpoenue. Iluromnasma. Snpo. Jipmxenne. Iluranne. [lpixanue. Brigenenue.
Ocmoperysinus. Pasmuoxenue. Manuctuposanue. [usentepuitnas ame6a. Crpoenne. Cpena obuTanus.
IlpegoxpaBeHue OT 3apaXKEHHSL. :

Kiacce XKryrukopsie, OGmasi XapakTepHCTHKa Kacca. DBIIEHa 3€JeHas Kak OIHOKIETOUHBIH
OpraHHU3M, COBMEMIAIOIMN PU3HAKA JKUBOTHBIX H PAcTeHHH. BOIBBOKC — KOJOHHATBHEIH OPraHU3M.
DBOJIOIMOHHOE 3HAYCHUE IBIVICHOBBIX U BOJIBBOKCOBBIX.

Knace Murdy3opum. Obiias xapaktepucTika Kiacca. MHdy3opus-Tydenbka kak Gojee CIoXHOe
oziHOKIeToyHOE xuBoTHOE. Cpena oburanust. CtpoeHue. OCOOEHHOCTH MPOIECCOB KU3HEIEATEIBHOCTH.
Pazmuoxenue. Pa3npaxxuMocCTs.

Kiracc Crioposuku. O6Imas xapakTepucTiKa Kiacca. MalspuitHbIi mia3Monui kak Bo30yuTeb
manspun. Crioco6 3apaxkeHus denoseka Manapued. OOiee MOHATHE O CMCHE X034€B B IIMKJIE Pa3BUTHAL
JIMKBUIANUS MAJISIPAM KaK MaccoBOro 3aboneBanus B PO.

Mopckue npocteiime. HekoTophie peAcTaBuTe A, 3HAYEHHUE.

Tun Kumeunononoctsle. O6mas xapakrepucrtaka tuna. Cucremarrnka. Cpefa o0uTaHUs.

Knacc Tmapoumnmsie. O6miass xapakrepucthka Kmacca. IIpecHoBomHas rujapa. Bremmee u
BHyTpeHHee crpoenue. JlyueBas cummerpus. Ilutamme ruapel [pixamue. Peduexc. Peréneparms.
PasmuoxeHue Hecronoe 1 monosoe. OIHOKIETOUHAS CTa/us B PAa3BUTHU THAPEL. MOpCKHE THIPOUTHEIE.
Cwmena (a3 B )KM3HEHHOM LHUKIIE.



Knace Crmdouasie Memyssl. OGimas xapakTepucTika Knacca. Ipeacrapureny. OTivIuTeIbHBIE
[IPU3HAKH OT MOPCKMX FHIPOUIHBIX.

Kmace Kopawtossie mnomunel. OOmias XxapakTepHCTHKa Kiacca. IIpusHakd YCIOXHEHUS B
opraHu3anun. 3HaUeHNe KUIIEIHOIIONIOCTHEIX.

) Tun IInockue yeppu. OOmas xapakrepucTuxa Tana. CucreMaTuka.

Knacc Pecununsie uepsu. O0mas xapakTepHCTHKa Kiacca. bemas ruraHapusi Kak IpeJCTaBUTENb
cBoGoaHOKMBYIUX depeeil. Cpema oburanus. BHemHee M BHYTpeHHEE CTpoeHHE. J[BYCTOPOHHS
cumMertpus. [Tutanme. {pixanue. HepBHast cicTeMa M oprasbl 4yBCTB. Pasmuoxenue. Perenepanus. -

Kimace Cocanpmuxu. Obmas xapaxkrepuctuka kiacca. IledeHouHBIH cocanbiniuk. Bremrnee u
BHyTpeHHee cTpoeHue. [Ipucriocobnenus K mapasutu3My. [Ipenoxpanenue ot 3apaxennst. CMeHa X0351eB
B ITUKJIE Pa3BUTHSL.

Knacc Jlenrounble uepsu. OOmas xapakTepucThka kiacca. LlemHu (cBUHOH M Obrvmif).
TMapasutuyeckuii 06pa3 xu3Hu. OcoGEHHOCTH BHEIIHETO ¥ BHYTPEHHETrO CTpoeHHUsl. LIUKIEl pasBUTHS U
cMeHa xo3sieB. [IpegoxpaneHue OT 3apaXeHus.

Tun Kpyrisle wepsu. OOuias xapakrepucraka Tama. Ackapuna. Cpema obuTanus. BremHee u
BHYTpEHHEE CTpOeHHe. PasMHOXKEHHE M Pa3BHTHE acKapuibl. Mephl MpeOXpaHeHUs OT 3apaXkeHHs.
OcTpHIa Kak IIpeACTaBUTeNs KPYIIIbIX depBeil. IIpenoxpanenue oT 3apaKeHUsL.

Tun Konpuatere yeppu. O6mnrast xapakTepucTaka THiia. CucreMaTuka.

Kiace Manomernnkossle wepsr. OOmas xapakrepuctuka Kiacca. Jloxnesod wepsb. Cpena
obuTanusi. BHemmee M BHyTpeHHee cTpoeHme. CHCTEMBI OPraHOB NHIIEBAPEHHs, KPOBOOOpPAIICHHSL,
BeIgeneHus. OcobeHHOCTH cTpoeHus. HepsHas cucrtema. PasmHokeHue. Peremepanus. 3HaueHWC
JIOKJICBBIX YepBeH B TOYBOOOPA30BAHUH.

Knacc MHoromernakoele 4epBu. Hepewza. OCHOBHBIE OTIMYHMS OT JOXKIEBBIX 4YepBEH.
.DBOMIONHOHHOE 3HAYEH}E MHOIOMETHHKOBEIX YepPBeii, HX POJb B IHTAHNUH IPOMBICTIOBEIX PBIO.

Tun Monmocku. O61rast xapakrepuctuka Tamna. CucTeMaTHKa.

v Kiace Bproxonorme mommocku. OGiias XapakTepHCTHKa Krmacca. bombmoi npynosuk. Cpena
obuTaHui. BuemHee u BHyTpeHHee crTpoenme. llepenBmkeHne. OcoOEHHOCTH  IIPOIECCOB
JKH3HEIesATeIbHOCTH. PasMHOXeHHe. '

Knacc JIBycTBOpuarsie Mommocku. O6uias xapakteprucTrKa Kiacca. bessyOxa (umm Ilepnouia).
Cpena oburanua. Buemmee u BHyTpeHHee crpoeHHe. Ilepensmxenme. Pasmmoxenue. Mopckue
JBYCTBOpYaThie. JHaUCHHUE OPIOXOHOTUX U JBYCTBOPYATHIX MOJIIFOCKOB.

Tun Unenucronorue. O6mas xapakrepucTika Tana. CacTeMaTuka.

Knacc Pakoo6passaeie. Obmas xapakrepuctuka kiacca. Peunoit pak. Cpexa oburanus. Bremnee
CTpOEHHE: XUTHHOBBIM [IOKPOB, pacwIeHEHHe Tena, KOHeYHOCTH. BHyTpenHee crpoenue. OcobeHHOCTH
HPOIIECCOB JKU3HEAeaTebHOCTH. PasMHOKeHue. Jlpyrue paxooOpasHble. MeIHMIMHCKOE 3HaYeHHe.
3HaveHue B muTaHUA prI0. [IpoMBICTIOBEIE pakoOOpasHEIE. )

Kmace ITaykoo6pasubie. OGmias xapaktepucTuka kiacca. Cpema obwranud. Bremmee u
BHYTPEHHEE CTPOEHHE IIayKa-KpecToBUKa. JIpIxaHue, MuTaHue, pasMHOXkeHue, [JayTuna u ee yCTponcTBO.
Kiremm. Poss Kemieli B IPHpPOJE U MX MEIMIUHCKOE 3HAYeHUE., Mephl 3aIiThl 4eI0BeKa OT KICIeH.

Kiacc Hacexompie. O6mas xapaktepuctuka kinacca. Cpexa obutanus. BHemHee M BHyTpeHHeEE
CTPOEHKE HACEKOMOTO Ha MpHMepe MalicKoro xxyka. OcoOeHHOCTH KU3HEAEATENbHOCTH. PasMHOKEHHE.

Tunel pa3BUTHsS HaceKOMBIX. MHOroo6pasue HaceKOMBIX M HX 3HauYeHHe. [JiaBHEHIIMe OTPSIBI
HaceKoMEIX. Hacekomele ¢ HenonusM mpespamenneM. Otpsa [Ipsmoxpeuisie. Hpencrasurenu. Capanya
"KaK OINACHBLIA BPeAUTENh celbeKoro xossiicrea. Otpsin [TomyxecTkokpbuibie (kiromnel). IIpeacrasureny.
3uauenve. I[IOKpOBHTENbCTBEHHAs OKpacka. Hacekomble ¢ TONHBIM Ipespamienuem. OTpsn
Yemyekpouibie. [Ipeacrasurenu. Kamycthas Oensgaka. TyTtoeii menxonpsan. lllemxoBoacTso. Otpsn
XKectrkokpbuibie. Bpemmsle u mosnesHsle xyku. Ilpenmocteperatomas okpacka. Otpsn JIByKpBUIbIE.
[Mpencrasurenu. Komuarnas myxa, oBogsl. Otpsn Ilepenonuarokpenisie. Ipencrasutenu. MenoHocHas
nuena, MypaBbd. OCOOEHHOCTH >KH3HH OOINECTBEHHBIX HaceKoMbIX. MHcTmHKT. Haesguukm Kak
IPEICTaBUTENN TTapa3sUTHUSCKUX HNePeHOHYATOKPBUIBIX. bHonorndeckuit cnoco® GopbOBl ¢ BPEAHBIMU
HaceKOoMbIMH. OXpaHa TOJIE3HBIX HACEKOMBIX. CXOACTBO U pPa3iMuus MEKIY UWICHHUCTOHOTHMH H
KOJBYATHIMH YePBSIMH. ApoMOp(O36I WICHHCTOHOTHX.

Twn Xopaopeie. O0mas xapakTepucTuka tuna. CucTeMaTuka.



Knacc Jlannetauky. JlaHneTHAK Kak GopMa, 6IH3Kas K MpeaKaM MO3BOHOYHBIX XKHBOTHEIX. Cpenia
obuTanus. Bremmnee u BHyTpeHHee crpocHHe. Pasmuoxenue. OOpa3 xusuu. CXOINCTBO JIAHIIETHHKA C
0€eCIT03BOHOYHBIMH U TI03BOHOYHBIMHU JKHBOTHBIMH,

Kiace Pri6p. O6mas XapakTepHCTHKAa Kiacca. BHeEIIHee M BHYTPEHHEE CTPOEHME DHIOBI Ha
IIPEMEPE PEYHOr0 OKyHsA. PasmMHOXeHHe ¥ pasBuTHe. IlepBOHAYANbHOE IIOHSTHE O OE3YCIOBHBIX U
“YCIOBHBIX pediiexkcax.

Cuctemarudeckuii 0630p prIO. #

[Monxmacc XpsmeBele peGB: OTpsiasl — Axkynsl u CkaTel. XapakrepucTuka. BremmHee u
BHYTpPEHHEE CTPOCHHE.

IMoxxiace Koctaeie. Hamotpsn Xpsimexoctaele (Ocerposwie). Ilpencrasutend, oco6eHHocm
CTpOeHHs, IeHHOCTh u 3Hadenme. Hanorpsx Koctuerele peibhl: oTpsamsl — CenbaeoGpasHble,
Kapnoo6pasmsie, Tpeckopele. OGCmme cBegerns 00 o0pase KM3HH, NPHUCIOCOOTEHUSX K DPasHBIM
YCIOBHSAM CYIIECTBOBaHHMs. Y CIIOBUs HKpoMeTaHus. [TnogosntocTs. Passutue pei6, murpamun. OxpaHa i
BOCIIPOM3BOJICTBO PHIGHEIX pecypcoB. JlekopaTHBHEIE (aKBAPHYMHEIE) PHIOEL.

Kirace 3emaoBoansie, O0mas xapakrepucTrka kiacca. CucTeMaTHKa.

BremHee u BHYTpeHHee CTPOEHHE JIATYUIKH (Ha mpuMmepe oboro Buaa). OCOOEHHOCTH Cpenibl
obuTaHus. 3HaYEHNE KOXKH B IBIXaHHH, Pa3MHOXEHME ¥ Pa3BUTHE JIATYIIEK (OJIOBACTHKH, HX CXOJCTBO C
psibamu). Ilutamme. 3umoBKH, MHOrooGpasue 3eMHOBOJHEIX M HMX 3HadeHHe. IIpOHCXOXACHHE
3eMHOBO/IHBIX.

Kiace IIpecumeikaromuecs. OOmast xapakTepucTyKa Kiacca. CHCTeMaTHKa. ,

Bremnee u BHyTpeHHee cTpoerue [IppiTioit smepunsl. [IpucrocoOnenns K XU3HE B HAa3eMHOH
cpene. PasmHoxenue. PereHepanums. 3Men: yxu, raiokd. Bremmnmii Bua. Ormimuus yxa OT raJiOKH.
SINOBHUTEIE JKeJEe3bl, AOBUTEIE 3Y0HI 1 s Tamioku. JelicTBue 3MenHoro aaa. Ilepas momous npu yxyce
sgoBuTol 3Men. Jlpyrme coBpeMeHHBIE mpecMmbikatommecs: Yepermaxu, Kpoxomunel PasnooGpasue
JPEBHUX TMpecMbIKatommxces. [IpoucxoXkIeHHE IPECMBIKAIOIUXCS.

V Korace Itunsr. O61iast xapakTepuCTHKa Kilacca.

BHemHee W BHYTpeHHee CTpoeHHe rony0s. IlpucrocobinerHocTs K moneTy. OcoGeHHOCTH
NPOIIECCOB KXHU3HEAETENFHOCTH. Pa3sMHOXeHe | pa3BuTHE. [Iporcxoxaenne nrul. [lepBonTHIsL.

IMoaxmacc Hacrosmwe nrunsl. Hamorpsa Crpaycossie (beckuiieBbie) nruibl. PacnpocTpanenue.
HeKOTOpLIe ocobennocTy cTpoenus u xus3uu. Hamorps [TuarBuael. OCco6EHHOCTH CTPOEHHUS U XKU3HH B
CYPOBBIX YCJIOBUSIX AHTapKTHKH.

Hapmotpsan Jleraromme (Kunerpyasie) nruusl. Vx passooGpasue: orpan I'yceoOpasHeie, oTpsin
Tomy6u, otpsn JIHeBHble XUImHWKH, OTpsin Kypunsle, otpan BopoOpumbie. OGpa3 xu3HH,
IPUCIIOCOONEHHOCTh K pPa3HbIM YCHOBHSAM CyIIeCTBOBaHH:A. lIluTanue, pa3sMHOXCHHE, DpasBUTHE.
Ce30HHBIE SBJICHUS B JKM3HH LTHIl NepeneThl, rHe3noBanne. OXpaHa W NPHBICUCHHE NTUI (3UMHSS
HOJKOPMKA, M3TOTOBJIEHHAE W pa3MELIeHHe HCKYCCTBEHHBIX THE3/IOBHH). Pomb ITHII B IPUpPOIE U UX
3HAUYCHHE B XXM3HH YEJIOBEKA.

Kiacc Muekonuraromue. O0mas xapakrepucTuka kiacca. Cucremarika. OcoOCHHOCTH BHEIIHETO
U BHYTPEHHErO CTPOCHHS MJICKONMHUTAIOMMX Ha NpuMepe cobaku. PasMHOXeHWE H pa3sBUTHC.
[Mpoucxoxnenre MiaekonuTaonmx. MEOroofpasse MIEKONMTAIOIUX ¥ HX 3HAYCHHUE. ‘

[Monkmace Siinexnaaymue. Y TKOHOC U exuaHa. CXOACTBO AHNEKIaNyIHX 1 MPECMBIKAIOITIXCS.

IMopkmace Hacrosmue 3Bepu. IlnameHtapHble MIIEKOIMTAIONME — HauOojee IPOrpecCHBHAs
rpyIITa COBPEMEHHEIX [T03BOHOYHBIX )KUBOTHBIX. VX pasHooGpasue.

OG3op mo orpsagam. Otpsmsl: Hacexomositabie, Pykokpsuisle, 'p3yHbl, XuIHEIE (IICOBBIE,
.komrausu), Jlactonorume, KurooGpasusie, [TapHokoneiTHEle, Hemaproxonsrtaele, Ilpumarel. Briciiae
npumMatel. CemelictBa MapremkoBsle u  UenmoBekooOpasHble o6e3panbl. llpencTaBurenn OTPsAIOB
MiteKonuTaromux. OcoGeHHOCTH CTPOSHHUS U JKU3HENCSITENBHOCTH. 3HAYCHHE MICKONUTAIONHMX B
MPUPOJIE U KU3HH YETIOBEKA.

OxpaHa MOJe3HBIX ¥ PEIKUX 3Bepeii. PacpocTpaHeHue )KHBOTHBIX Ha 3emite. [IpHunHb! pasiudus
(dayHBI B pa3HBIX MECTaX 36MHOTO IIapa.

Pazsutre xuBOTHOrO MHpa Ha 3emie. OCHOBHBIE OTambl DPa3BHTUA JKMBOTHOIO MHpa: OT
OJIHOKJIETOYHEBIX K MHOTOKJIETOYHEBIM, OT HH3IIWX K BBICIINM IT0 3paM U neproaaM. COOTHOIIECHUE MEXTY
KJIaccaMH II03BOHOYHEIXK. OTpa)keHHE POJICTBEHHBIX CBS3€d B €CTECTBEHHOH CHCTEMATHKE XXHBOTHOTO
MHEpA.

u



AHATOMMUA, PUINONOIMUA U TMTUEHA HENOBEKA ’

Anaromus, PU3HONIOTNS ¥ TUTHEHA YEIOBEKA — B3aNMOCBSI3aHHEIC HAyKH, H3y9arOlHe CTPOCHHUL,
(DYHKIIMH OpraHW3Ma 4eloBeKa M yCIOBHs COXPAHEHHs €ro 30poBbs. 3HAUCHUE 3HAHWH MO0 aHATOMMUY,
(HU3MOIOTHA ¥ THTHEHE YETI0BEKA.

OO6muit 0630p OpraHu3Ma 4eoBeKa.

: Crpoenne ¥ HYHKIMH deIoBedeckoro opranusMa. CpaBHEHHE CTPOCHHA OPraHM3Ma 9enoBeKa M
MJIEKOITATAIOIIMX JKABOTHEIX. CTpOeHHMe ¥ [eJeHHe KIETOK 5yKapHoT. OCHOBHBIC THIBI TKaHEH
{(SLHTENHATBHBIE, COETMHATENbHbIE, MBIIICYHELE, KOCTHEIE, HEpBHAsA) M UX cBOKCTBA. [1oHATHE O HEPBHOM
¥ IyMOpaibHOM perymamuu. [Ipomecchl BO3OYKIEGHHS H TOPMOXKEHHS B HEPBHBIX KierkaX. HeppHble
BoyrokHa. Penenrroper. Pedhrexe. Cxema pedieKTOpHOM ayru.

OnopHO-ABHUraTeIbHAL CUCTEMA.

OYHKIEA ONOpHO-IBMTaTeNbHON cucTeMbl. CTpoeHrme ckenera denoBeka. OCOGEHHOCTH €ro
CTPOCHHMS B CBA3M C IPSIMOXOXK/CHHEM M TPYIOBOH HeATeNbHOCThI0. CTpOCHHE M COCTAB KOCTEH.
Oprafndeckoe ¥ HEOPraHMYECKOe BEIECTBO KOCTH. Poct kocTedt B TonmuHy. COCIHMHEHHS KOCTEH:
HerepBIBHBIG TOJTYIIOABHIKHEIE, CycTaBbl. [IepBas ITOMOIMIb NIPH MEPEIoMax, BRIBUXaX M PACTAKEHHUAX.

MsbImms1, uX cTpoenue W (QyHKuuM. MBIIICYHas CHCTEMa 4YeNoBeKa. [IBIKEHHE B CycTaBax.
PeheKTOpHEIA XapakTep AesTeabHOCTH MBI, KoopauHanus ABMKEHHH. BIMIHIE PUTMA B HATPY3KH
Ha paGoTOCTIOCOGHOCTh MBI, YToMieHHe. OCOGEHHOCTH OIIOPHO-IBUTATENBHOM CHCTEMBI NETEH
IIOIPOCTKOB. 3HaueHHe (YU3KYIBTYPHL H CIOPTa JUIL HPABAIBHOrO (hOPMUPOBAHHMS CKEJIETAa W MBIUI.
IpenymnpexIenre HCKPHUBICHHs IIO3BOHOYHHKA M Da3sBHTHS IUIOCKoCTONMs. IIpaBuibHas mocajka,
ocaHKa B pabouas 1o3a.

BHyTpeHHss cpefia OpraHu3Ma: KPOBb, TKaHeBasl JKUJIKOCTh U JTUMba.

OTHOCHTENHFHOE [IOCTOSHCTBO BHYTPEHHEH cpelibl opranu3Ma. TKaHeBast )KUIKOCTh, €€ 3HAYCHUC.

Kposb. ®@yuxnuu kposd. CocTas KpoBu: IDTa3Ma, GOpMEHHBIE 3eMEHTEL. Pojb SpUTPOIUTOB B
nepeHoce TazoB. CBepTHIBaHME KPOBM KaK 3alIUTHAS PEAKIus OpraHu3ma. QYHKIHH JIEHKOIHMTOB.
‘Marokposue.

Vuenne V.M. MeuHuKOBa O 3alIUTHBIX CBOKWCTBax KpoBu. BosOyaurenn mHexnuu: OaKTepuy U
BHpycHL. Bopr6a ¢ smumemusimu. ViMMyHHTET M €ro Bujel. ['pyriisl Kposu. llepenyBaHHEe KPOBH H €TI0
3HAYCHUE. ’

CucTteMa OprasoB KpOBOOOpaILEHHS.

OyHKIMHE OPTaHOB KPOBOOOpAmIeHHs. BONBIION M MaNbli Kpyr# KpoBOOOpauleHHs. ApPTEpHH,
KaIuyuLspsl ¥ Bensl Cepie, ero crpoerne u pabora. Kiramaner cepana. Co#cTBa CepAeUHON MEIIIIBL.
Tlynee, ero ompenenenue. KpoBsHoe NaBIeHHE M CKOPOCTH JBIKCHMS KPOBH B PA3IMYHBIX yJacTKax
KPOBEHOCHOTO pycia. Ileppas mOMOWb NP apTepHaibHOM H BEHO3HOM KpoBoTedeHHH. Ilomstme o
HepBHOH M TYMOPAaILHOM peryisnuu paboThl CEpAIla M KPOBEHOCHBIX COCYJIOB. TpEeHMpOBKaA cepiia.
Brusare QE3KYIBTYPHl M CIOPTa HA CEPAEYHO-COCYAUCTYIO cucTeMy. Jlumdoobpasosanue. OTimane
maMQEl 0T rasMel. J{Bmkenne muMOB! B TUM(PATHIECKAX COCYaaX.

CucteMa OpraHoB JbIXaHUS.

OYHKINK OpraHoB mnbXxaHus. JlpixaTenpHble HyTH. ['onocopoit ammapar. CTpoeHHe JErKHX.
[a3000MeH B JIETKUX M TKaHAX. MexaHu3M [BIXaTeNbHBIX ABMKCHHU. JKH3HEHHAs €MKOCTH JIETKHX.
IlepeHOC Ta30B KPOBBIO. 3HAYeHHE JBIXATETBHOM I'MMHAcTHKH. VckyccrBennoe papixaHue. HepBHas ¥
TyMOpanbHas PEryjisims JbIXaHus. 3alldTHBIC JbIXaTelbHble peduekchl. [IoHsTHEe O KIMHHYECKOH U
6uonorndeckoil cMeptr. JloBpaueGHEIC METOABI BOCCTAHOBIICHHS NBIXAHMSA U CEPICYHOMN NCSITCIPHOCTH
(IBIXaHHME W30 PTAa B POT, HENPAMOM Maccax cepaua). ['MrueHa npIxaHus. 3HaYCHHE MNPABHJILHOIO
_neixanus. bopnba 3a 4mcTEIA BO3myx B OBITY, IIKOJE M Ha Ipom3BoicTBe. Bpen kypeus. Ilepenada
MHEKITHOHHBIX Gone3Hel (rpuni, TyGepKyies, M TepHs) depe3 Bo3TyX M UX NpoduIakTuKa.

Cucrema OpraHoB [UIIEBapEHUS. :

OYHKIMM OpraHoB THIIeBapeHWs. [IuieBsle NMPOAYKTHl M IHTATENbHBIE BEIIECTBA. 3HAYCHHUE
manm. Cojepkanue OeNKOB, JKHPOB W YIVICBOJOB B OCHOBHEIX TIpyMNIax IHIIEBHIX ITPOXYKTOB.
[InmesapuTensasle bepmenTh., OGmMI 0630p OPraHOB NHIIEBAPEHHA: OPraHbl MOJOCTH pra (3yOs
S3BIK, CIIIOHHEIE JKeIe3hl), THIIEBO, KEMTYIO0K, KMIIEYHHIK, TO/UKENTyJOYHas Kene3a, nedeHs. Mavenenne
MY B Pa3IMYHBIX OTAENaX muuieBaputTeasHoro TpakTa. JKesanue. Ombrrel M.I1ITaBnoBa MO H3YdICHHIO
JIeSITENBHOCTH CIFOHHBIX Kene3. JlelicTBHe (epMEHTOB CIIOHB Ha yriaeBoAbl. I'noranwe. BuineneHue
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xenmynodnoro coka. Omerrer ML.ILIlaBnoBa Ha cofakax ¢ H30MMPOBAHHBIM JKEMYTOYKOM, C (QUCTYIIOH
JKenyaka. MEEMoe Kopmienue. [lepeBapuBaHyie ITHINH B JKeTyJKe H TOHKOM KHIIEYHHKE. DEpMEHTHI.
BrusHME cOCTaBa MUIMH Ha AEATENHHOCTD IHIICBAPHTENIFHBIX XKejle3. POllb IEYEeHH KU MOUKEITYT0UHOH
JKele3bl B NWIIeBapeHHH. BcachlBaHWE NHTATENbHBIX BemecTB, DYHKIHM TOJCTOrO KHIICYHHKA.
IIpuMepst Ge3yCIOBHEIX M YCJIOBHBIX IHIIEBBIX peduekcoB. HepHas u rymopanbHas perymsnui
NHUIeBapenus. | MTHEHHYECKHe YCIOBUs —HOpMaubHOoro numepapenud. Ilomatme o mpoduiakTuke
MTAIIEBEIX THOEKIUH.

“ OGMeH BeIeCTs.

VcBoeHHEe OENKOB, KHPOB, YIJICBOJOB B OpraHu3Me. BHYTPHKIETOUHBIM OOMEH BEIIECTB.
'VCBOeHHE IHTATENBHBIX BEIIECTB B KIETKAX (accumusamms). Poms pubocoM B cHHTE3e O€JIKOB.
Ipomeccrl pacnana (muccuMuianus). Pone MHUTOXOHApHMH. ACCAMMIANMA U NUCCHMHILINUS Kak JBE
CTOPOHBI EIMHOro IIpolecca obMeHa BemecTB. CaMOOGHOBIIGHHE OpraHuM3Ma B Ilpomecce oOMeHa
BemiecTs. Poie (epMerToB. BuTaMuHbL. 3HAUYeHHE BUTAMUHOB. 3a00/IEBaHNs, CBA3aHHbIE C HEJOCTATKOM
BUTAaMHHOB B Imime. Ponp medenm B oOmeHe BemecTB. lIpeBpallleHue OHEPrHM B OpraHHU3Me,
‘TeMneparypa Tela. 3HaUCHHE IO JiepXKaHus IIOCTOSHHO# TeMiepatypsl Tena. [1oTpe6HoCTh opranusMa B
Geikax, JKHpax, yriaeBoiax, Boje M corix. HopMel nutaHus. KajopuHHOCTE NHINEBOIO paildoHA.
OcoGeHHOCTH TUTaHuUS B IEPHON POCTa. 3HAUCHHE NIPABHIIBHOTO IUTAHKS JIJisl OPTaHU3Ma.

CucreMa OpraHoB BBEIJCIICHHUS.

DYHKIMKA OPraHoB BBHUICNICHUS. Brlnenenne NpogykToB oOMeHa. Opranel MOYEBBIIETUTEIFHON
cucteMbl. CtpoeHume u paboTa MoYeK. 3HAUEHWE OpPraHOB BBIACICHHA B MOMJACPXKAHUHM IOCTOSHCTBA
BHYTpEHHEH Cpebl OpraHu3Ma.

Koxa :

®yuknun koxu. Ctpoenue koxu. [Ipou3BonHbIe KOXH. POk KOXH B PEryJdluy TEIIOOOMeHa.
Tleppast mOMOIIB TIPH OOMOPAKUBAHKH, 0XOTe, TEIUIOBOM ¥ CONHEYHOM yJapax. 3HaueHHe 3aKaluBaHus
opranmsma. EcTecTBeHHBIC (aKTOPHl 3aKAIWBAHHS W IIpaBUia IONB30BAaHMS HMH. ['HIMeHa KOXH H
OJI€XKIBL.

Hepsras cucrema.

Oyuknuy HepBHOM cucTeMbl. [lenTpanbHas HepBHas cucrema. CTpoeHHe M (PyHKIMU CHOMHHOIO
-Mmo3ra, CoctaB pedaekTopHBIX Ayr. CTpoeHrne W (HYHKIIMH OTAEIOB I'OJOBHOIO MO3Tra: IIPOAOJITOBATHIM,
MOCT, MO3XEUOK, CPeIHHH, IPOMEXYTOUHEIH. BEBICIINI OTAEeN TONOBHOTO MO3ra — Kopa OOJbLIMX
nonymapuii. ITlepudepudeckas ¥ BereraTuBHAs (ABTOHOMEAsS) HEpBHBIE cHcTeMbl. CuMmaTHdeckuil u
napacHMIaTUYeCKUH OTJEIIBl BETreTaTUBHON HEPBHOI CUCTEMBEL.

Anammsaropsl. Yuenue W.I1.ITaBnosa 06 anamu3atopax. 3HaueHNE aHATA3aTOPOB ISl BOCTIPHSTHS
OKPY’KaloIIero Mupa. 3puTenbHblil ananuzarop. Ctpoenne ria3a. CBETOUYBCTBUTENBHEIN anmapar riasa.
IlocTpoenue uzoOpakeHHs Ha ceTyaTKe. BiM30pyKocTh, NalbHO30PKOCTb M KX Koppeknus. ['mruena
3peHusl.

CrnyxoBoill amamuzatop. CTpoeHHe M TMIHMeHa OpraHa ciyXxa. MexaHu3M BOCIpPHSITHS 3BYKOB.
OTONMTOBEIN annapat ¥ NOTYKPYXKHBIE KaHAMHI,

Ocs3zanue. O60HsHYE U BKYC.

Pomp M.M.CeuenoBa B pazButum yueHus o Bricmier Hepeao#t [lestenpHocTH. YueHue
N.IILIlaBmoBa 06 ycnoBHBIX peduexcax. YcinoBHEIe H Oe3ycnoBHBE pediexcel. OOpa3oBanue u
TOPMOXKEHHE YCIOBHBIX peduiekcoB. Paznmmuenme cxomHbIX paszapaxurteneii. Pediexcer — ocHOBa
noBegenus xxuBoTHBIX. OcobernocTu Bricmieit Heperoit Jlestensroct genoseka. HemocpeacTBeHHBIE U
“pedeBBle yCIOBHBIE pazjpaxutenn. PyHknusa peuu. IlepBas u BTOpas CHUTHAJNBHBIE CUCTEMBI, | HTHEHA
YMCTBEHHOTO Tpyza. Pexxum s, Pexum tpyna u otasxa. I'uruena cHa. Baustaue tabaka v ajqkoross Ha
HEPBHYIO CHCTEMY.

XKene3sl BHYTpEHHEH CeKpeIny.

QyHKIMHU XKele3 BHYTPeHHEH cexpeluu. ['OpMOHBI M MX 3HAUeHHE /i OpTraHHu3Ma, OTJIYHE OT
‘bepmentoB. Ponb ryMOpambHON perylsnwy B OpraHu3Me. 3a0O0NeBaHHS, CBA3aHHEIE C HapyIIeHHEM
GbyHK1IMH XKee3 BHYTPEHHEN CeKPEeIInH.

PasButne genoBeueckoro opranuzma.

ITonoeeie >xenessl. IlomoBele KmeTkw, WX cTpoeHme W passurue. OmaomorBopenue. Pois
XpOMOCOM B II€pellaye HACJICACTBEHHBIX CBOMCTB. CXOJCTBO paHHUX CTAIMH Pa3BUTH 3apOJbIIIa
YEJIOBEKa M II03BOHOYHBIX XUBOTHBIX. IIuTanne 3aponpimia. IlocTaMOpuoHaNbHOE pa3sBHTHE YEJIOBEKA.

u

v
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OcoGeHHOCTH Pa3sBUTHS JETCKOTO M FOHONIECKOrO OPraHM3MOB. 3HaueHHE (DU3MYECKOH KYNBTYpPHI H
‘CropTa IIsl HOPMATBHOTO PA3BUTHUS M YKPEIIJIEHUSA OPraHu3Ma.

OpranusM — euHoe 1enoe. KoopauHarms qesTelbHOCTH BCEX CHCTEM OPTaHoB (TYMOpalbHbIC U
“HEPBHBIC MEXAHW3MBI PETYJISIUH H CAMOPETYJIAIINN).

OBLLAA BUONIOIUA
BBegenne
O6mas Guonorus — mpeaMer o0 OCHOBHBIX W OOIIMX Ul BCEX OPTraHM3MOB 3aKOHOMEPHOCTSIX
KM3HEHHBIX SBJICHHI. 3HaueHue oOIIel OMONOTHM [ji MEIHUIIMHBI, CEeILCKOIO XO3AHCTBa, JIECHOH
HMPOMBINIICHHOCTH B APYTHX OTPaciiell HApOJHOTO X035 CTRa.

JBOJIONMOHHOE YUCHHE

O6mast XapaKTEpUCTAKA GHOJIOTMH B JOJApBHHOBCKUI Hepuos. PassuTue 30050ruH 1 OOTAHUKH.
ToCIIONCTBO B Hayke METAQU3MUECKUX MPEACTABICHHH O HEM3MEHHOCTH NPUPOMBI U «HM3HAYaIbHOM
nenecoobpasnoctuy. Tpymsl Kapma JlnHBEES mo CHCTEMaTHKE PAaCTCHHH M JKMBOTHBIX, HX 3HAYCHHUE.
Vuerwe JK.B.Jlamapka 00 OBONIONMH >KHBOM NpHPOIBI M €ro 3Hadenue. llepBele pycCKHe
SBOJIFOI[AOHKCTEL. .

Vctoprueckne OpPeANOCHUIKA BO3HMKHOBeHHMs yueHMs Yapmbsa Jlappuna. OOIiecTBeHHO-
SKOHOMHHUECKHE TPEAINOCEUIKHE. Ycmexu Ouomorny B mepBoii mmonopuHe XIX B. YCIexd CebCKOro
XO3SiCTBA B BBIBEIEHHHM IOPOJ JOMAIIHHUX JKABOTHBIX U COPTOB KyIbTYypHBIX pacreHuil. Ilyremecrsue
Ha kopabne «burmey. Tpyns! U.Jlapsuna.

OCHOBHBIE TOJIOKEHHS sBoonuonHoro ydenus Y.JlapsuHa. 3HadeHHe YYCHUS JUId pPa3sBUTHA
‘ecTecTBO3HAHHWA. JIBWKymme Cuiabl  9Bomionud. HacnenCTBeHHOCTh.  VI3MEHYHMBOCTB,  BHJIBI
m3MenuanBocTH. EctecTBennbi oT0op. Beaymas pomb €CTECTBEHHOTO orbopa B 3Bomroniuy. bopsha 3a
cymecTBoBanne u ee (opMmel. McKyccTeHHBIH OTOGOp M HAC/ICACTBEHHAs M3MEHYHBOCTH — OCHOBA
'BHIBEJICHHMS TTOPOJL IOMAIIHHX JKMBOTHBIX B COPTOB KyNBTYPHBIX pacTeHud. Ofiiee U pasmuIHOE MEKTY
HCKYCCTBEHHBIM 1 €CTECTBEHHBIM OTOOPOM.

IIprcrocoGuTeNbHEA XapakTep 9Boiormu. OTHOCHTENBHAA LENecOO00pasHOCTb. JluBepreHTHEIN
xapakrep spononun. Konseprenmus. [Tporpecc u perpecc. BsiMupaHue BUIOB.

ITonsTHe 06 YPOBHSX 3BOMIOMHMOHHEIX IIPeoOpa3OBaHuH.

MUKpO3BOIIOIHL.

[omy/sins KaK d7eMeHTapHas eIMHANa SBOMOKH. [IoraTre 06 SKONOruYecKoil i reHeTHIeCKol
XapaKTePUCTHKAaX ~MOMyNsuuil. DlleMeHTapHble (aKTOphl OSBOMIOLMH. ECTECTBEHHBIH otbop -
Hanpapysomui daxrop ssomonun. GOpMEI eCTeCTBEHHOTO 0TOOpa. TBOpUYECKas POJb €CTECTBEHHOIO
orGopa. BmmooGpasoBaHue — pe3yibTaT MuKpossomorud. [lytu BugooOpasoBaHus. Bui. Kputepun
Buza. CTpyKTypa BHIA.

MaxkposBosronus. ’

BO3HMKHOBEHHE HAIBUAOBBIX TakcoHOB. ®opMmel ¢uioresesa. [lonsarne o CKOPOCTH 3BOJIOUUH.
CoOTHOIIEHAE MEKIY MAKPO- H MAaKpo3Bojronyeif. OCHOBHbIE HAIPABJICHHS SBOIOLMH. broorndeckui
nporpecc u Oumojormyeckuit perpecc. IlyTm IOCTHXKeHHs GHONOTHYECKOro Mporpecca. Pesynprars!
SBONIOIMHA: OpraHuecKas IeNeco00pasHoCTb, IPUCIIOCOOICHHOCT OPraHu3MOB, MHOT00GPa3ie BUIOB.

CucreMa pAacTeHHH H JKMBOTHEIX — OTOOpaXEHHE O5BOMIONMH. [IPHHIMIGI COBPEMEHHOH
KIaccu(HUKAIK OPraHu3MOB.

PaszBuTHe OpraHuvgecKoro Mupa

OCHOBHBIE JOKA3aTelbCTBA SBOJIOLHH OPTaHWYECKOr0 MHApA: CPaBHUTEIBHO-aHATOMHYECKHE,
SMOPHOJIOTHYECKHUE, OHoreorpaduyeckne u naneoHTonorudeckue. CpaBHUTENBLHOE U3YYCHHE CTPOCHHA
COBPEMEHHEBIX JKMBOTHBIX M PACTEHHH ¢ IENBIO JOKa3aTeNbCTBA X HCTOPUYCCKOrO PasBUTHAL. T"omonorus
U aHajorus. Py[MMEHTH W aTaBU3Mbl B CTPOCHHHM COBPEMCHHBIX OPraHH3MOB KaK JO0Ka3aTeIbCTBO MX
spomonud. CXOZACTBO 3apO[BIIIEBOTO PAa3BHTHs OPraHW3MOB KaK JIOKAa3aTeIbCTBO CINUHCTBA HX
nporcxosk ieHus. brorenermaeckuii 3axon Mioutepa-I'ekkers.

[7aBHbIC HANpPABIEHHS SBOJIONMHM — IIYTH Pa3BHTHA OPTAHMIECKOro Mupa. JleyieHHe HCTOPHH
SeMiH Ha OBl M IEPHONEL PasBATHE OpPraHHYeCKOro MHUpa B apXeHCKyio, HPOTEPO3OHCKYIO H

10



MaJ€030MCKYIO 9pBl. BO3HUKHOBEHIE PaCTEHUI M KUBOTHBIX — AUBEPreHIH B OPTAaHUYECKOM MHPE II0
crocofy nuTanust. KocMuyeckast posib 3eieHbix pacteHuit. OgHokneTounsle. MHEOrokneTounse. Bexon
pacrenuit Ha Cyury B maiieo3oiickyro spy. Ilcunodutel. Mxu. [lprdunsl pacusera IalOpOTHHKOBH/IHBIX.
[NostBneHHe TOIOCEMEHHBIX. ;

BBIXOJ| J)KHBOTHBEIX Ha Cyury. BO3HHKHOBEHWE IIO3BOHOYHBIX IyTEM IOBBIICHHS OPraHHU3alluH,
Pa3sBUTHS TPHUCIIOCOONCHHUH IMMPOKOro 3HAYEHWS H pacIIUpeHHs cpensl oOuramus. KucTemepbie Kak
IpEIKHA 3€MHOBOAHBIX. [losiBlieHHE M pPaciBeT APEBHAX 3eMHOBOAHBIXK. Creronedansl — «COOpHEIEY
(bOpMEL.

Pa3BuTHE OPraHMYECKOro MHMpa B ME3030MCKyI0 3py. l'ocnoncTBo romoceMeHHbIX. [lospienve u
pacIIpOCTpaHEHHE IOKPHITOCEMEHHBIX. PaciBeT = NpecMBIKAIOMUXCA. BO3HHKHOBEHHME NTHI U
MIEKONHUTAIONMX. IlosBIeHHe KOCTHUCTHIX pbIO. [IpHYmMHBI  BEIMHpaHHS TOJOCEMEHHEIX H
IPECMBIKAIOIIMXCS B ME3030HCKYIO 3pYy. -

Pa3BuTHE OpPraHMYECKOro MHpa B KaWHO30HCKyIo 3py. l'ocnoscTBO MOKPHITOCEMCHHBIX,
'HACEKOMBIX, IITHI[ M MIEKOUHMTAIOIMX. BO3HUKHOBEHHE B MPOLIECCE SBOJIIOLMH MHOTOYHCICHHBIX
prcnocoGJieHuH K pazHoOOpasHEIM cpefiaM OOHTaHus.

IIpoucxoikaeHue YeI10BeKa

YenosexkooOpaszHsie 00e3bsHbl U yesioBeK. Y.J[apBHH O MPOUCXOXKICHUH YEIOBEKa OT JKUBOTHBIX.
®.DHrenbe O pOMH TPYAa B TPEBPANICHHH JAPEBHMX OO€3bSH B 4YeNOBeKa. JIBHIKYLIHE CHIIBI
.aHTPOIIOreHe3a: CONHAIbHBIE U Gronorndeckue dGakTopsl. Bemymas posb 3ak0HOB 0GIIECTBCHHOM JKU3HH
B COIMMAIBLHOM IPOIPECCe YeoBedecTBa. Posih GHOJIOIMYECKHX M COIMANbHBIX (DAKTOPOB B IBOIOLHK
"qeJIOBEKA. ‘

UckomaeMble OCTaHKH dueloBeka. Haxomxku B Tamsammu. J[pepHeitmme omu (IMTEKaHTPOI,
CHHAHTPOII, TelnensOeprckuit uenomek). JlpeBHHMe IHoau (HeaHAepTanblel). Kckomaembre TFOH
COBPEMEHHOTI0 THIIA (KPOMaHbOHIIEI).

Benymas posb 3aKOHOB OOIIECTBEHHOM KU3HH B CONUAILHOM IPOrpecce venoBevectsa. EXMHCTBO
HPOMCXOXKIEHUS]  YEIOBEYECKMX pac. AHTHHAy4Has, pPEakIMOHHAs CYIIHOCTh  «COLHAIBHOrO
JApBUHU3Ma» U pacu3Ma.

OcHOBBI 3K0JI0OTHH

DKONOTHS — Hayka O 3aKOHOMEPHOCTSX B3aMMOOTHOIICHHE OpTaHM3MOB CO Cpenoid. 3amadu
skonorun. Cpeaa u sKonoruyeckue paxropsl. [Iprcroco6IeHHOCTE Opranu3Ma (Buja) K aGHOTHIECKHM H
‘GroTHYeCKHUM (akTopaMm cpeabl. KommyekcHoe BoszeifcTBue (pakTopoB Ha opraHmsM. OCHOBHBIE
KmMaThdeckue (akTophl  (cBeT, TeMIepaTypa, BIaKHOCTB) M HMX BIMSHHC HA OpPraHU3M.
OrpannyuBaromue GaxTopsl. J[esTenpHOCTs Ye/I0BEeKa KaK SKOJOTHYECKUH (akTop. ITpucnocobenus
pacTeHui M JXMBOTHBIX K CE30HHOMY PHTMy BHemHHX yciopuil. Cesonnocts B mpupope. CocrosnHe
‘SUMHET0 IOKOS. XOJNOJOCTOMKOCT. (aKTOpHI, YUPABIMIOMUE CE30HHBIM pa3sBUTHEM. SIBIICHHS
doTorepuom3Ma y pacTeHHH U JKUBOTHEIX.

[Tomyssuusi. @aKTOPHI, BEI3HIBAIONINE H3MEHEHHUS YUCIEHHOCTH OISV,

Bun, ero skojorayeckas xapakTepHCTHKA. PallmoHaIbPHOE HCHOIB30BAHME BHJIOB, COXPAaHCHUE HX

pa3zHooOpa3usi. )
i Buoreonenos. Ilpumeps! — TpPeCHOBOAHBIH BoIoeM, nyOpaBa. B3amMOCBA3b MOMYyJIALUE B
6uoreonenose. llenn muranus. [IpaBuio sKomorudeckoi mupaMuirl. CaMoperysanus B GHOreoueHose.
Cmena 6GuoreoneHo30B. Co3laHde MCKYCCTBEHHBIX OHOTEOIEHO30B B PE3YNBTaTe IECICHANPABICHHON
XO3AMCTBEHHOM JEATEILHOCTH YeioBeKa. ATporneHo3bl. IloBEImeHHe IPOAYKTHBHOCTH arponeHO30B.
‘Oxpana 6HOreoIeHO30B.

OcuoBsl yuerus o 6uocoepe.

Brocdepa u ee rpanuipl. Hoocdepa. TlnoTHOCTS )13HH. Bromacca mosepxHOCTH Cymn. bruomacca
mouBEl. bumomacca Muposoro okeaHa. JKuBoe BeIIecTBO, €ro rasopas, KOHIICHTPAIMOHHAM,
OKWCHHTeNbHAS ¥ BOCCTAHOBHTENBHas (yHKiuu. KpyropopoT BemecTB B Oumochepe. buoreHHas
MHTpalys aToMOB. Pojis MEUKpoopranu3mMoB. Pomb genobeka B 6Hochepe. Oxpana IpUPO/IBl U TIAHOBOS
BOCIIPOM3BOICTBO €€ GOraTCTB.
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Pexomennyemas aareparypa

O6wmas 6uomorus, 10-11 ki1, - Axagemudecknit yueGuuk i mkoi.- [LM. bopoaun, JI.B. Breiconkas, I.M.
Jevun 1 ap. U.1 u 2. Tox pex. B.K. Ilymckoro u I'.M. Jpmmmmria. - M., «IIpocsemenuey», 2008.

Buonorus. 10-11 wr.- Akagemudeckuit yueOHuk myis mkoi.- LK. Bemses, ILM. bopoann, H.B. Boponios n
np. —M., «IIpoceernenue», 2008. L
Buonorus. O6mmas 6uonorus. 10-11 i, - Yuebuuk ans  obrmeobpazoBarensHbIxX Kol — AA. Kamenckui,
E.A. Kpukcynog, B.B.ITaceunuk.- M., « Ipodar, 2006.

OcHoBEl OOmieit Omonorun. 9xin.- YueGHuk mis obmeoGpaszoBaTenbHblx wkos.-M.H.ITonomapesa, O.A.
Kopuunosa, H.M. Yeproga. [Tox pen. U.H. ITonomapesoit, - M., «Benta-rpad», 2006.

Bbuonorns. 6 xi. Vaebuuk min o6meobpasoBarensHbix mkon .- M.H.Ilonomapesa, O.A.Kopuunosa, B.C.
Kyumenxo. - M., «Benra-rpad», 2008.

Pactenus. Bakrepuu. ['pubbl. Jlnmaitauku. 6 k- YueOGHuk 1uia obmeobpazoBarenpHerx mkom.- H.H.
ITonomapesa, O.A. Kopamiosa. - M., «Benta-rpad», 2007.

Buonorus. Yenosek. 8 xi. -quGHHK s obmeobpasosatensHpix mkom.- J.B. Konocos, P.JI, Mam, M.H.
Bensies.- M., «Apoda», 2008.

Buonorus. quOBeK 8 k1. - YueOnuk qis o6meobpazoBarenbhblx ko, A.C. baryes, AJL KYSLMI/IHa AL
Hoznpauera. - M., «Zlpoda», 2007.

Buonorus 8 k.- Yuebnuk mia obmeobpaszosarebHbx WKoiL- A.I. JIparomuios, P.JI. Mam. - M., «Benta-
rpad»,2008.

Buonorua. MHoroo6pasue >HBOTHBIX OpraHW3MOB, YueOGHHK Uit o0meoOpa3oBaTeibHBIX WIKOI.- B.b.
3axapos, H.W. Conun. - M., «/Ipoda», 2007.

Buosorns. JKusorHele.7 k1. - YaeGHMK mig obmeobGpasosarensHpix mkon.- B.M. Koxcrantunos, B.I.
BbaGenko, B.C. Ky3bpmenko. - M., «Benra-rpad», 2004.

Buosorus. XKusotHsle. - Yue6GnuKk mis o0meobpaszosatensusix mkoin. — B.B. Jlatiomun, B.A. Ilankun.- M.,
«dpoda»,2006.

13. O6mas 6uomorus. 10 k.- Yaebuuk s obmeobpasosarenshbix mkon. B.B. 3axapos, C.I. Conun, Ilox
pen. B.b. 3axaposa. - M., «/Ipodar, 2005.

14. O6mas 6uosnorus. 9 K. -YuebHuK s o6meobpazosarenbubix mkoa. C.I'. Mamontos, B.b. 3axapos, H.W.
Convn.- M., «/Ipodar, 2000.

15. O6mas 6uonorus. 10-11 xin. — Yuebuuk ms obmeobpazosarensHbix mkoil.- LK. benses, [L.M. boponun
u ap.-M., «IIpoceemenuney, 2006.
16. AHaToMHS M (U3HOJIOTHS YENOBEKA.- YUeOHUK I yriayGiueHHoro usyveHus 6uonornn. — M.P. Carmh. -
M., «IIpoceemenue», 2001.
17. Buonorus. 9 xi. — Yuebuuk mus obmeobpaszosarenbrsix mkoid A.M. Lysmep, O.JL. Ilerpummna. [lox pea
B.H. 3aropckoii u 3.B.Jlro6umoBoii.- M., «IIpocsemenue», 2002,
18. Buonorus ps noctynaromux B Byssl. [Tox pen. H.B. Ye6enmesa u C.B. Kysnenosoid.- u.l u2. M, «HOBa}{
BonHay, 2001,
19. Buonorus. JKusotHsle. 7-8 Wi YuebHMK mid obuieoGpasoBarensHeix mkon. - AWM. Huxumos, W.X.
IlTapoga - M., «IIpocBemenue», 2000.
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