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BBenenue

Bronoruueckue 3HAHHUS TOJAPACTAIOIIErO TNOKOJIGHHs SBISIOTCS 0a30BBIMH JUIS
INOHMMAHMS 3aKOHOB IPUPO/IbI, POPMUPOBAHUS 310POBOro obpasa xu3HU, obecrneyeHus
TFEeHETHYECKOW TI'PaMOTHOCTH, THIMEHHMYECKOr0 W  3KOJOrHYEeCKOr0 BOCIHTAHUA,
HOJITOTOBKH K TPYJAOBOM JESATeNbHOCTH B 00NacTH MEIUIUHBI, OHOTEXHOIOTHH,
CEJIbCKOT0 XO35IHCTBA U MH. JIp.

AOUTYpUEHTBI BBICIIMX MEAMLMHCKMX Y4eOHbIX 3aBEICHMH Ha 3K3aMeHe IO

©H1OIOruy OIMKHEI TOKa3aTh HEOOXOIUMBIe JUTS MPOAOIDKEHNUst 00pa3oBaHus B By3e
3HAHUS:
- DBOJIOIHOHHOTO PAa3BUTHS KWBOW TMPHPOABI, a TakXe TIJIaBHEHIINX TIOHSTHH,
3aKOHOMEPHOCTE M 3aKOHOB, KacCalOIIMXCS CTPOEHMsS, HAacCleJ0BaHUSl [PU3HAKOB,
KU3HEJESTeTbHOCTH M Pa3BUTHUS PACTUTENBHOrO, J>XMBOTHOIO ¥ YelOBEYEeCKOTO
OpPraHU3MOB;



- KIIaCCH(UKALMKM OCHOBHBIX TAKCOHOMHYECKUX I'PYIIT PaCTEHHi 1 )KMBOTHBIX;

- MOP(OJIOTHMH U (U3HONOIHH PACTEHUH, KIBOTHBIX H YENOBEKA;

- ONpEeJeNIOLIMEe UEHHOCTHbIC OPMEHTaUMH B OTHOLIGHWHM K OKpYXaromel cpeje, K
COOCTBEHHOMY 3/JOPOBBIO ¥ 3J0POBBIO OKPYKAIOLIHX;

YMEHHS:

- 000CHOBBIBATh BBIBOJIbI, OIEPUPOBATH GUOTOTHYECKIMY TePMHHAMY M TIOHATHAMHU JUIS
OOBACHCHMsS  SIBIEHMH NpPUPOZABI C TPUMEHEHHEM TMPUMEpOB U3 [IPaKTHKH
30paBOOXPAHEHHS,  (apMaluM,  CelbCKOXO3AHCTBEHHOTO W MPOMBIILUIEHHOTO
IIPOHM3BO/ICTBA,

- BBID2XaThb OCHOBHBIC IIOJIOKEHMS  HAYYHOTO MUPOBO33DEHHS, 3KOJIOTHYECKOro
CO3HaHMS, MPUHLHUIIOB COXPAaHEHHS 30POBbs, BOCIUTAHUS KyJIbTYPhl HOBEISHH.

Paznen 1. O6mas 6uosiorus

buonorus - HayKa 0 XH3HU.

3HaveHne OMONOTMYECKOi HAYKH JUIS CENbCKOTO XO3SHCTBA, MPOMBILLIEHHOCTH,
MEIULUHBI, THIUEHBI, OXpaHbl NMpUpOAbL. JXWBble CHCTEMBI: KJIE€TKa, OpPraHu3M, BUJ,
Ouonenos, Ouoctepa, ux sBomonus. [IpU3HAKK KUBBIX CHCTEM: OOMEH BelIECTB
SHEprud, UEJNIOCTHOCTh, B3aHMMOCBS3b CTPYKTYpbl M (YHKLWHA, CBsS3b CO CpEjoii,
CaMOpEryJIsILUHUs.

Bxiag 6uonorndeckoil Haykn B (popMHpOBaHUWE HAYYHON KapTHHBI MHpa, oOLIeH
KYJIbTYPbl TUYHOCTH.

Ob1pe Guosnoruyeckue 3aKOHOMEPHOCTH. YPOBHI OpraHU3aliy >KHBOH PHPOIBL:
MOJIEKYJISIPHBIH, KJIETOYHBIHU, OpraHu3MEHHbIH, TIONYJIALIAOHHO-BUOBOH,
OuoreoneHOTHYECKHIt, GHOCHEPHBIIL.

IHuronorusi. Vicropuss OTKpbITHS KieTKH. OCHOBHBIE MONOXEHHS KIETOYHOM
Teopnu. Metonpl usyuenus knerkn. Kiietka — sieMeHTapHas KHBasi CHCTEMa, OCHOBHAS
CTPYKTYPHas ¥ (DYHKIMOHATbHAS €IMHULA PACTHTENLHBIX M )KMBOTHBIX OPraHM3MOB.

Xumuyecku cocraB kietkd. ColepxaHue XUMUYECKMX JIEMEHTOB B JKHMBBIX
cucTemMax. Makpo ¥ MHKPO3JIeMEHTHI KIeTkd. Boma M JpyrHe HeopraHMdecKue
BELIECTBA M UX POJIb B XU3HEAEATEIBHOCTH XHUBBIX CHCTEM.

Oprannyeckue BewmecTsa KIETKH. YrneBoasl. MoHOcaxapibl U moucaxapumsl [
u I nopsinka. MoHocaxapuzipl, ucaxapyisl M [NOJIMCAXapy/bl PACTUTENBHBIX M KHBOTHBIX
KJIETOK, MX CTPOEHHE U (DYHKIHH.

JIumwzel 1 ux npomssogHble. CTpoeHHe W (YHKUMHM JIMITHAOB B PACTHTENBHBIX H
KMBOTHBIX OpraHu3Max

Benku xax Guomomumepsl. AMHHOKMCIOTBI, HMX CTPYKTypa H CBOMCTBA.
IlepButHas, BTOpu4Has, TPETHYHAs U YETBEPTHYHAS CTPYKTYpPhI GEITKOBON MONEKYIIBL.
IIpumeps MPOCTHIX M CIOXHBIX GenkoB. yHKuuH GenkoB B knerke. DepMeHTH, Ux
POJIb B MPOLIECCAX XUHEAEATEIbHOCTH KIIETKH.

Hykneunoseie xucnorel. PHK u JJHK kak Guonommumeps.. HyxneoTumpl, ux
CTPOEHHE M COeIMHEeHHE NpHU 00pa3oBaHHM NONMHYKICOTURHOW wuenu. CrpoeHue u
¢yaxmmm  JIHK, MecToHaxoxmenue B kierke. [IpmHumn xommieMeHTapHOCTH.



Penmukauust JTHK kax peakuus matpuuHoro cunresa. Ctpyktypa u Buasl PHK, ux
ynxiuu. Ko JTHK (PHK).

ATO®. Conepxanue AT® B knerke. Makpospruueckue cBsizu B ATD. 3uauenue
AT® B xusnesesTensroctu kietkd. HAJT, HAJI®', ®AJT ** u ux ponb B KieTke.

Crpoenne kieTku. OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTHI 3yKapHOTHYECKOM
KIIeTKH: HapyXHas KjIeToYHas MeMOpaHa, LHMTOMJIa3Ma M sApo. buonormyeckas
MeMOpana, ee ctpoenre U (ynkuun. [lepeHoc BewiecTs yepe3 memGpany. OpraHoMgbl U
BKITIOYEHUsl LMUTOIMIAa3Mbl. MeMOpaHHble ¥ HeMeMOpaHHbIE OpPraHOMBI KIETKH, HX
CTpoeHHe (yHKIMH, MECTOHAXOXIeHHe B KiieTke. OCOGEHHOCTH CTPOEHHs PACTUTENHLHON U
KUBOTHOM KieTKH. CTpoeHHe MpOKapHOTHYECKOW KieTkd. I[IpokapuoTvyeckas W
9YKapUOTHYECKasl KJIETKH, UX CXOZACTBA U OTIUYHUS.

Hexknerounsie GopMel XU3HU. BUpychl. YIbTpaMUKPOCKONHYECKas OpraHu3alus
BHPYCOB U OakTepuodaroB, WX 3HAYEHHE U POJIb B Mpupoje. BupycHble 6Gone3Hu
9eJIOBEKA, )KMBOTHBIX M pacTeHuit. [Ipumepsl.

O6GMeH BemecTB ¥ HEpruy B KieTke. [L1acTUUeCKHi ¥ SHepreTuyeckuii ooMeH
— OCHOBA )XU3HEEATEIbHOCTH KIIETKH.

[Tnactudecknii ob6meH. ABTOTpPOGdHBIE, MHKCOTPO(HBIE M TeTepOTPOdHBIE
kneTkd.@orocunTes. OcobeHHOCTH OOMEHa BELIECTB W SHEPTMM B PaCTHTENHHOI
Knetke. buomormueckuit cmbicn GortocuHTesa. Xnopomnactel. CBsi3b CTPYKTYphl H
¢ynkuun. CsetoBas ¢dasa ¢orocunresa. OxucimrensHoe ¢ortodochopumuposanue
(muxnrveckoe n Herukmdeckoe). I u I dorocucremsr. TemuoBas ¢asa (orocuHTesa.
Pons ¢epmentoB. buonormueckuii cmpicn umkna Kanesuua. [IyTH MOBBHIEHHUS
TPOXYKTHBHOCTH ITPOLIECCOB (POTOCUHTE3A Y CENBCKOXO035iCTBEHHBIX PACTEHHIA.
XeMOCHHTE3 Ha IIPUMEpE JKeJe30-, HUTPO- U cepobaKTepui.

buocunTtes 6enka. Ponb HyKIEMHOBBIX KHCIIOT B Npolecce OMOCHHTe3a Oeska.
I'en u ero pons B 6buocunTese H6enka. Kox JJHK. Peakunu marpuusoro cunresa Genka -
TPAHCKPUIIUS U TpaHCHsALusA. Ponk gepmMeHTOB B ocyiiecTBIeHHH OHOCHHTE3a Oelka.
3nayenue AT® u HAJI® B 5ToM nporecce.

OHepreTudeckuii oOMeH. DTambl 3HEpreTHYeckoro oOMEHa B KIETKe.
IToaroroBurenpublii 3Tamn. [TomuMepsl 4 MOHOMEPBI OPraHUYECKUX COEAMHEHHIA.

AHaspobHoe  gpixaHue. ['nmukonus. Bugsl  Gpoxenus. DuepreTuyeckas
3(GeKTHBHOCTH MPOIECCOB IITUKOIK3a U OPOKEHHMS.

Aspobroe pmpixanme. OcHoBHble ocobenHocTH mnukia Kpebca (Guonornueckuii
CMBICHT).

Muroxonapun.  CBszp  cTpykTypsl #  dyHkuuu.  OKHCIHTENIBHOE
pochopunrposanre. B3auMOCBA3b MPOIECCOB IHEPrETHYECKOr0 M IIACTHYECKOTO
obMeHa B KJleTKe. ABTOPETyISIIHs XHMHYECKHMX TTPOLIECCOB B KIIETKE.

Henenue xnetok. JleneHue - OUONOrMYECKMH NpOLIECC, JEXKALU B OCHOBE
Pa3MHOXEHUST W HMHAWBHAYallbHOro  pa3BuTHs  opraHusmoB.  CocrosHue
HacleACTBEHHOro martepuaja B HejendwweMces sape. IlocrosincrBo konuwyectsa JJHK B
sape. UHIMBUIyanbHOCTE ¥ CTPOGHHE XPOMOCOM. [ armonHblil U ANIUIONAHEIH HAOOPEI
XpoMocoM. HemnpepeIBHOCTE UM NpeeMCTBEHHOCTb XPOMOCOM. BHI0OBOE MOCTOSHCTBO
YHUClIa XPOMOCOM.



MuTto3. Mutotndeckuii uukit. OBLIHOCTD rIponecca MUTOTUYECKOIr0 JeNIeHUS
KJIETOK y 5ykapuoT. Pa3bl MuTo3a. IToBeseHre XpoMocoM B MHTO3e. BHONOrMYeCcKii
CMBICT MUTO3a. KeTouHBIi kL.

Meiios. I u II nenenns meiiosa. [Toenenne XpOMOCOM B Meio3e. bronoruyeckwuii
CMBICII M€ii03a.

AMHTO3 Kak (opma neneHus MHTEP(A3HOro s1pa, He CONPOBOXKIAIOMIASCS
PaBHOMEPHBIM pacnpeeJIeHNeM HACJIEACTBEHHOTO MaTepuana. 3HaueHne aMUuTo3a.

I/IHAHBHI[VaJ]bHOG Pa3BHTHE OPraHu3MoB. ['ameTorenes = [ponecc
(boledeBaan IIOJIOBBIX KiIeTOK. OcobeHHOoCcTH OBOreHe€3a HW CrepMaToreHesa.
CTpOCHI/Ie IIOJIOBBIX  KIJIETOK. OHJIOIIOTBOPCHHG - HOpouecc BOCCTAaHOBIIEHHUS

AWIUIONIHOTO Habopa XpoMOCOM.

OHTOreHes — WHAMBUIyaIbHOE Pa3BUTHE OPraHU3MA. OMOpHOHANBHOE pa3BUTHE.
Pa3BuTne omuomoTBOpeHHOrO sifua Ha npuMepe naHueTHuka. [Ipouecc mpobnenus.
Mopyna. Cragus 6nactynet. [Tporece ractpynsitud. CTaaust racTpyisl. 3apo/ibIleBEIe
JMCTKH. ['OMOJIOrHsl  3apOJIBILEBBIX JHCTKOB KAK  CBHAETENBCTBO  eIMHCTBA
TMPOUCXOKACHUS KUBOTHBIX. 3aKiIajika TKaHeH 1 cucTeM opranos. [TocTamGproHamsHOE
passuthe. IIpsmMoe u HempsMoe pa3sBUTHE y OECIO3BOHOYHBIX M I103BOHOYHBLX
JKUBOTHBIX. Bpe/iHoe BivsHMe alKorolis 4 HUKOTHHA Ha Pa3BUTHeE OpraHusMa yeyioBeKa.

Pasmuoxxenne opraHnsmoB. DOpMbl pa3sMHOKEHHS OpranusmoB - Oecmonoe u
nonoBoe. Bujsr 6ecronoro i nojxoBoro pasMHOKEHHS y pacTeHUi H HUBOTHbIX.

OcHoBbl renetnku n_cenexkunu. [Tpenver, 3a1a9u U MeTomsl reHeTky. [eneTmka —
HayKa O 3aKOHOMEDHOCTSX HAC/IE[ICTBEHHOCTH M M3MEHYMBOCTH. OCHOBHLIE MOHSTHS
TCHETAKM: TCH, aJUICIbHBIE M HeaNe/IbHble TEHbl; JOMHHAHTHBIE W PELCCCHBHBIE
TPU3HAKH; TOMO3UTOTA U TETEPO3UTOTa; (HEHOTHII, FeHOTHII, FEHOM, KapHOTHTI, TPyIIa
CLIETUICHHS.

OcCHOBHBIE ~ 3aKOHOMEpPHOCTM  Mepefadll  HAC/E[CTBEHHDBIX NPU3HAKOB.
3aKOHOMEPHOCTH ~ HAaC/I€JOBAHWSl  MPU3HAKOB, ycraHoBineHHole  [.MeHngenem.
I'ubpunonorudeckuit  MeTos  W3ydeHHs — HACIeNCTBEHHOCTH. Monorubpunsoe
Ckpemysanue. Ilepsbiii 3akon I Mengens. EnnnooGpasme rHOpPHIIOB  MEepPBOro
nokonenus. I'eHetudeckue 3amaun. Bropoit 3akon I'. Menmens. Pacinerienne mo
TEHOTHIY ¥ ()eHOTHIy THOPHIOB BTOPOTO MOKOJNEHMS. CTATHCTUYECKHit XapakTtep
paciuernnenus. [IpoMexxyTouHbIi THN HaCIeI0BaHUs. AHATH3UPYIOLIEE CKpellWBaHHeE.
Cratuctudecknit Xapakrep paciuennenvs.. [ eHeTHueckue 3amadm. Tperunit 3akon TI.
Mengnens.  lurnbpumroe u  nonurnGpuanoe CKkpeuruBaHue.  HesaBucumoe
KOMOWHUpOBaHHE HACIIECTBEHHBIX IPHU3HAKOB npu  O¥- W MOJUTHOPUIHOM
CKpelBaHuY. CTaTUCTUYECKUH XapakTep HE3aBHCHMMOIO HAC/eJOBAHUS TIPU3HAKOB.
[uTonoruyeckue ocHOBEI 3aK0HOB I .Mennens. [MoTe3a «4UCTOTEI rameT». Melo3s kak
MarepHallpHasi OCHOBAa 3aKOHOMEDHOCTEW HaclelOoBaHUs [PU3HAKOB W TMIOTE3bI
«YUCTOTHI raMeT». SliepHas u LUTOIIa3MaTHYecKast HAC)IeICTBEHHOCTb.

XpOMOCOMHas TEOpPHsl HACJ/eCTBEHHOCTH T.Moprana. SlBnenue cuemnneHHoro
Hacnenosanus. IlonHoe M HenosiHOe cueruieHWe, poib KPOCCHHIOBepa B HapylIEHHH
cuerieHns. I'enetwka mona, mporamHoe, CHHraMHOE, SMHMFAMHOE OIpeJIeTICHUE T0JIa.
XpOMOCOMHBIN MeXaHH3M oOmpejeieHus: nojia. I1onoBbie XPOMOCOMBI ¥ ayTOCOMBI.
CuenneHHoe ¢ MOJIOM Hacle10BaHuE.




B3auMopeiictBue reHos. B3auMopelicTBue aiienbHbIX reHoB. HacnemoBaHue
rpynIn KpOBH KaK IPUMEP MHOXXECTBEHHOrO annenu3sMa W KOJOMHHHPOBaHUSA.
JloMUHHpPOBaHUE, HEMIOTHOE JOMHHUPOBaHUE, CBEPXIOMUHAPOBaHNe. B3auMoneicTaue
HeaJlJIeJIbHBIX FeHOB. ['€HOTUN KaK LEeNOCTHasi MUCTOPUYECKH CIIOXKHBIIASCS CHCTEMA.
Jnucras, KOMIUIEMEHTapHOCTh, TOJMMepus. [DlieloTporHoe MAelcTBHE TeHOB.
3aKOHOMEPHOCTH M3MEHYMBOCTH. CTaTHCTUYECKHH XapakTep 3aKOHOB HaclleOBaHUS.
Posib reHoTumna u ycnoBuii BHEIIHEH cpelibl B GOPMUPOBaHMK (EHOTHIIA.

M3menunBocte W ee Qopmbl. MoaudukauuonHas wu3MeHYMBOCTh. Hopwma
peakuuy. CraTHUCTUYECKHE 3aKOHOMEPHOCTH MOJIU(MUKALMOHHOW U3MEHYUBOCTH.
BapuanvoHHbli psig M BapuallMOHHAsh KpHWBas, METOABI OTNpeHeNeHus CcpenHei
BENIMYHMHBl BapUalMOHHOTO psna. ['eHoTUnMueckass M3MEHUYMBOCTh: KOMOWHAIMM U
MyTammu. [lytn KoMOMHATHBHON M3MEHYMBOCTH. MyTallMyu: T€HOMHBIE, XPOMOCOMHBIE
U reHHele. MyrareHHbsle (DAKTOPHl. JKCIIEPUMEHTAJIBHOE TOJyYeHUEe MYTalWiA.
MyTauun kak wmaTepuan JUisi UCKYCCTBEHHOTO W €CTeCTBEHHOro oTOopa. 3akoH
rOMOJIOTHYECKHX PsAIOB B HacneACcTBeHHOW usMmenuuBocty H.M.BaBunosa. 3arps3nenue
NPUPOJIHOM Cpeibl MyTareHaMu W ero MOCIHeICTBHSI.

['enetuka denoBeka. MeToabl W3y4YeHUs HACIENCTBEHHOCTH YeJIOBEKa.
I{uToreHeTuyeckui, OIU3HELOBBIH, TIE€HEeaJlOru4ecKuil, MOMyJsLIMOHHO—BHUIOBOMH.
3HaueHWE TEHEeTHKU s MenuuMHEBL [lpemyrnpexaeHne W JedeHHE HEKOTOPBIX
HacleACTBEHHbIX DOsie3He.

I'eneTrika — Teoperwyeckas oOcHOBa cenekuuyd. OCHOBHbIE METOOBI CeJIeKLUH
XUBOTHBIX, PacTeHHUH, MUKPOOpPraHuW3MOB: (ayTOpUAMHI, TeTepo3UC, WHOPUIMHT,
MOJIUIUIOUAMS, MaCCOBBIH OTOOP, UHAUBUAYAIBbHBIA 0TOOP, MHIYLIMPOBAHHBINA MyTareHes).

JBoIoNHOHHOE yuyeHne. OOmasi XxapakTepucTuka OHONIOrMM B JOAAPBUHOBCKHUH
nepuoA. ['ocrnoAacTBO B Hayke MeTa(u3MYecKuX IpeACTaBleHUH O HEU3MEHHOCTH
IIPUPOABI U «M3HAYANBHOHU LienecoobOpasHoctuy. Tpyael Kapna JIuaHes no cucremaTtike
pacTeHUil M >XKUBOTHBIX, WX 3HauveHue. Yueuue JK.b. Jlamapka o0 3BomoLMM KUBOK
NPUPOJEI M €r0 3HaueHue. [IepBeie pycckue 3BONOLMOHUCTEI.

WcTtopudeckue mNpeanochbUIKH BO3HUKHOBeHWs ydeHust Yapne3a J[lapBuHa.
OOB11ecTBEHHO-9KOHOMHYECKHUE MPEANOChUIKM, yCnexy OMonoruu B nepBOil [MOJIOBUHE
XIX Beka. Ycnexu CenbCKOTro X03sHCTBA B BBIBEACHUH MOPOJ AOMALIHUX XUBOTHBIX U
COpTOB KynbTypHBIX pacTeHuil. [lyremectBue na kopabne «burnb». Tpyasr Y.
HapBuHa.

OcHOBHBIE IOJIOXXEHUS 3BOMIOLMOHHOTO y4yeHus Y.JlapBuHa. 3HaueHUe ydeHHs
Ul pasBUTHUS ecTecTBO3HaHMs. CoOBpeMeHHble MpejcTaBieHus 00 3BONIOLUM KUBOH
npupojasl. J(Bwxymue cunbl 3Bomouuu. HacnepctBenHocTs. M3MeHumBocTh. Bunsr
u3MeHuMBOCTH. EcTecTBeHHbli o1dOp. Benymas ponb ecrectBeHHOro orbopa B
sBomonun. bopeba 3a cymectsoBanme. @opmbl O0pEOEI 32 CyILECTBOBAHMSI.

HckyccTBeHHBIH 0TOOp M HAacne[CTBEHHAs W3MEHYHMBOCTH - OCHOBA BBIBEIECHUS
IIOPOJl NOMAlIHUX YXUBOTHBIX M COPTOB KyJIbTYpHBIX pacTeHud. OOuiee u pasnu4Hoe
MEX Iy UCKYCCTBEHHBIM M €CTECTBEHHBIM 0TOOPOM.

IIyti W wHanmpaBleHUs SBOJIOLUMOHHBIX IpeoOpa3zoBaHuil. MUKpPOIBOIIOLHSL.
['eneruka u Teopust 3Bomouuu. llomynsuus Kak 3JeMEHTapHas JBOJIOLMOHHAS



eaununa. ['eneruka nomynsumid. Mpeansubie u peanbHble momynsuuu. 3akoH Xapuu-
BaiinOepra. Peseps HacneICTBEHHOM H3MEHYMBOCTM B NPUPOIHBIX IIOMYJISLMSAX.
['enetuyeckue mponecchl B nomynsiusx. [TonsTe 06 9KOTOTHYECKON ¥ MeHeTHYeCcKOd
XapaKTepUCTHKAaX  MOMYJNSUWH.  ODNeMeHTapHble  (DaKTOpsl  MHKPO3BOIOLHH.

EctectBeHHbIli 0TOOp - HampaBnsmiommii (aktop sBomouuu. TBOpdYeckas ponb
€CTeCTBEHHOro oTbopa. POpPMBI €CTECTBEHHOr0 O0TOOPA, MX CBA3b M COOTHOLIEHHE C
ycnoBusAMH  cpeibl. BupooOpazoBanue - pe3ynbTaT  MHKPO3BOMIOLMH. [IyTH

BHI00OpasoBanus. Bua. Kpurepun Buna. CtpykTypa Buaa.

MaxkpoaBomouus. BosHUKHOBEHHE HaABHAOBBIX TakKCOHOB. DOpMBbI (HIOreHesa:
(umeTHyeckas 3SBONIOLMS, NMBEPreHTHAas SBOJIOUMS, MAPAUIEIN3M, KOHBEDPIeHLHS.
Ilousitne o ckopocty 3Bomonun. COOTHOIIEHHE MEXy MHKPO- M MaKpOdIBONIOLHUE.
IIpucriocoburensuplii  xapakrtep sBomouud. OTHOCHTENbHAs —IENecCO0OPa3HOCTh
IPUCIIOCOOJIEHHOCTH.

['naBHBIe HampaBieHMs 3BOMOLKMH (apoMop(ho3, WAMOANANTALHUS, AereHePaLHs).
Buonornueckuii perpecc u Guomormueckuit mporpecc (A.H.Cesepues). Bsimupanme
BHJIOB KaK pe3yjbTaT OMONOrM4yeckoro perpecca. IlyTu JHOCTHXKEHUS GHONOrHMYECcKOro
nporpecca. PesynbraThbl 3BOJIIOLIMU: opraHuveckas 1enecoobpa3HoCTb,
IPUCTIOCOOIEHHOCTE OPraHMW3MOB, MHOro0Opasue BUOB, MMOCTENEHHOE YCIOKHEHHE
OpraHu3alyy.

OcHoBHBIE [0Ka3aTENbCTBA IBOJIOLMH OPraHUYECKOTO MHpa: CPaBHUTENBHO-
aHaTOMHUYECKHe, sMOpuonorudeckue, Ouoreorpadmueckue u MaNCOHTONOrHYECKHE.
CpaBHUTENbHOE U3yYEHHE CTPOEHUSI COBPEMEHHBIX XMBOTHBIX M PACTEHWH C LEJbIo
JI0Ka3aTeNnbCTBAa MX MCTOPUYECKOro pa3BUTHs. ['oMosorust u aHamorus. PyauMeHTHl U
aTaBU3MBl B CTPOEHHWH COBPEMEHHBIX OPraHM3MOB KaK A0Ka3aTelbCTBO 3BOJIIOLIUU.
CX0zCTBO 3apOABIIIEBOrO Pa3BUTHs OPraHM3MOB KaK J0KA3aTeNbCTBO ENMHCTBA HX
NpOUCXOXeHus. bruoreneTndaeckuii 3akon Mromnepa - ["ekkers.

Cucrema pacTeHMH M JKMBOTHBIX - OTOOp@KEHHE O3BOJNIOUMH. [IpMHIMIEI
COBpPEMEHHOMH KIacCU(PHKALUU OpraHu3MoB. TaKCOHOMUYECKHE eIMHULLbL.

PazsuTHe Opranuyeckoro Mmupa.

ITytn pa3BuTHs OpraHu4Yeckoro mwupa. [leneHue WCTOpud 3eMIM Ha 3pbl U
nepuoisl. PasBuTMe OpraHMueckoro Mupa B apXeWcKyio, IpPOTEPO3OMCKYI0 U
Naneo30iCKyi0 3pbl. BO3HMKHOBEHME pPACTeHHII W JKUBOTHBIX - [MBEPreHLUS B
OpraHU4YecKOM MHpe 1o crocody nuranus. Kocmudeckas posb 3eleHBIX pacTEHWIA.
OnHoKIeTOYHbIE ¥ MHOTOKJIETOYHBIE OpraHu3Mbl. BBIXOX pacTeHmii Ha cymy B
naneo3onckyro apy. I[lcunopurel. Mxu. ITpuuwHbl paciBeTa ManOpOTHUKOBHHEIX.
[TosiBIeHue ronoceMeHHBIX pacTeHuH.

Brixon XMBOTHEIX Ha cylly. BO3HMKHOBEHHE MO3BOHOYHBIX MYTEM [OBBIIICHHUS
OpraHU3alliy, Pa3BUTHsA MPUCIOCOOIEHU LIMPOKOTO 3HAYEHUs U PACILIMPEHUS CpEbI
obutanus. Kucrenepele xak npeakn 3eMHOBOAHBIX. [losiBlieHME M pacuBeT JPEeBHHX
3eMHOBOJHEIX. CTeronedarnsl - cOopHast rpymna ApeBHUX 36 MHOBOIHbIX.

Pa3BuTrie OpraHHYecKoro MUpa B Me3030MCKYI0 3py. [[0CIoacTBO ronoceMeHHBIX.
[losiBienrie M pacIpOCTpaHEHHE TMMOKPHITOCEMEHHBIX. PaclBET INPeCMBIKAIOIIMXCSL.
BosuukHOBeHME TTHI M MIeKormuTalommx. [losiBneHne KOCTUCTHIX pbi6. [IpHuuHEI
BBIMMPAHUS FOJIOCEMEHHBIX U IIPECMBIKAFOILMXCSI B ME3030HCKYIO 3pY.




PasBuTHe oOpraHMYeckoro Mupa B  KallHO30iickyio 3py. [ocmoxctBo
NIOKPBITOCEMEHHBIX, HACEKOMBIX, NITUL U MIIEKONMUTAIOILMX. BO3HHKHOBEHKE B IpoLecce
SBOJTOUMM MHOTOYHCIICHHBIX IIPUCIIOCOONEHUH K pa3HOOOPa3HEIM CpeaaM OOHTaHHUS.

BnusiHue fesATensHOCTH 4enoBeka Ha MHOTooOpasdHe BHIOB, TPHPO/IHbIE
COoO00OIIEeCTBa ¥ UX OXpaHa.

Ilponcxoxenre dYenoBeka, aHTpororeHes. YenoBexkoobpasHble 06E3bSHBI W
yenoBeK. Y.J[apBuH O MPOMCXOXKIEHHM 4HeNOBEKa OT XKMBOTHBIX. O.JHIEIbC O POJH
TPYZa B NMPeBpalleHUH APEBHUX 00€3bsH B YenoBeKa. J[BuxKylipe CHIIbl aHTPOMOreHe3a:
conuanpHbie ¥ Ouonormyeckue ¢aktopel. Bexymas ponb 3aKkoHOB 00ILECTBEHHO
XKM3HU B COLMAJIBHOM IIPOrpecce 4enoBedecTBa. Pollb OMOJOrMYECKHX M COLMAJIBHBIX
(aKTOPOB B IBOJIOLIMHU YEIOBEKA.

Hckonaemple ocranky yenoBeka. Haxonku B Tausanwuu. JlpeBHeiimume mromu
(nuTekaHTpom, — CWHaHTpom,  reiiiensOeprckuit  uenosek).  JIpeBHHE  NOAM
(HeannepTanbip). Mickonaemble IO COBPEMEHHOTO THNA (KPOMaHBOHLIbI).

Benymasi posnp 3akOHOB OOLIECTBEHHOM JKM3HH B COLMAILHOM Tporpecce
4enoBevyecTBa. ENMHCTBO MPOMCXOXAEHMS 4YeNOBEYeCKHMX pac. AHTHHAy4Has,
PEaKUMOHHAs CYIHOCTh «COLMAIBHOTO AAPBUHU3MAY» ¥ pacHu3Ma.

Bo3nukHoBenne xu3HM Ha 3emne. JKusHb - KadyecTBeHHO HOBas (opMma
ABWXKEHUs Matepuu. JloHaydHbIe NMpeAcTaBleHHs O IMPOUCXOXKIEHUHU KU3HUA. YUeHUe o
camozapoxaenun. Paborer ®.Pexu u JlIlacrepa, nokasaBlupe HEBO3MOXKHOCTB
CaMO3apOXKIeHHS XXU3HU. Teopun 3aHOca KU3HM Ha 3eMITIO C APYTHX KOCMHYECKHUX TelL.
CoBpemeHHbIe TEOPUHM BO3HMKHOBEHHMS JKM3HM Ha 3eMJIE€ M3 TeNl HEXMBOH IPHPOJIBL.
['umoresa akazemuka A.JM.OmapusHa O TNPOMCXOKIEHMHM JKM3HM. AOGHMOTEHHBIH CHHTE3
OpraHiveckux BemiecTB. (CBOMCTBA TNEPBUYHBIX OPraHU3MOB. J[MBEpreHUMs 10 Criocoby
IIMTaHUs: aBTOPO(]BI ¥ reTepoTpodEL

Opranusm u_cpena. DKONOTHA - Hayka O 3aKOHOMEPHOCTSX B3aUMOOTHOIIEHM
opraHmsMoB co cpexoi. Ilpeamer wu 3amaum skomoruu. Cpena oOWTaHus H
skosnorudeckue akropsl. IlpucrnocobnenHocTs opranusma (Buaa) K aOMOTUYECKUM U
buoriyeckum daxropam cpensl. KoMmnekcHoe Bo3zeiicTBue (HakTOPOB HAa OpPraHHM3M.
OcHoBHBIE KTUMaTHYECKHE (aKTOPEI (CBET, TEMIIEpaTypa, BIaXHOCTH) H UX BIHSHUE HA
opranusM. OrpanuuuBaroiie (GakTopsl. J[esSTelbHOCTE YeNoBeKa KaK AKONOrHYECKHMit
¢axrop. TlpucrnocobneHuss pacTeHHH U XXHBOTHBIX K CE30HHOMY PHUTMY BHEIIHHX
ycnoBuid. Ce3oHHOCTh B mpupope. CocTOsHWME 3MMHEro Mokos. XO0JN0J0CTOWKOCT.
DakTOpBl, YNPaBIAIOWIME CE30HHBIM pa3BHTHEM. SIBieHus (oronepuomusMa vy
PacTeHUH U XUBOTHBIX.
Bup, ero skonornyeckasi xapakTepucTUKa. BHYTPHBUIOBBIE ¥ MEXXBHIOBBIE OTHOILEHHUS:
XUITHUYECTBO, KOHKYPEHLMS, TNapasuTu3M, CHMOHO3. PanuoHanbHOe MCMoNb30BaHUE
BHJIOB, COXpaHEHNE UX pa3HO0Opa3usi.
[omynsitnst.  akTopel, BBI3EIBAIOLIME HW3MEHEHMs  YHCIEHHOCTH  TIOTYJISILIHH.
PaszHooOpasue mnomynsumii B 9KOCHCTEMeE, CBS3H MEXIy HHUMHU: TeHETHYeCKue,
Tpoduueckue. [TpoayeHTsI, peayLUeHTsl H KOHCYMeHTHL. [THiIeBbIe 1My 1 CeTH.
buoreonenos. Kpyrosopor BerecTs 1 npespalieH1e SHEPTHH B 9KOCHCTEMAx Ha
MpUMEPE MPECHOBOJHOIO BOAoeMa, MyOpasbl. [lpaBuia sKonoruyeckod nupamuab —
nMupaMuzia YMCIIEHHOCTH, upamKuaa buomace, nupamuaa snepruun. Camoperynauus —
OCHOBA YCTOMYMBOCTH 3KOCHCTeM. M3meHeHuMs B 9Kkocucremax. [IpHYMHBI CMEHBI



DKOCHCTEM: BHELIHWE (ECTECTBEHHBIE M AHTPOIIOreHHbIE) ¥ BHYTpeHHMe. [loHATHE O
pacturenbHOM coobwectBe. SIpycHOCT, Haz3eMuas M mnox3eMHas. Ce30HHBIE
M3MEHEHUS B PACTUTENBHBIX COOOIIECTBAX.

ATpO3KOCHCTEMBI, WX pasHOOOpa3sWe, OTJIMYMS OT MNPUPOAHEIX IKOCUCTEM.
Cosnanue WCKyCCTBEHHBIX OMOTEOLEHO30B B  pesyibTaTe lieJeHANpaBleHHOM
XO3SMCTBEHHOH JIEATENLHOCTH YenoBeKa. ArpoueHossl. [1oBbllieHre MpoayKTHBHOCTH
arpoueHo30B. Oxpana 6roreoneno3os.CoxpaHeHHe OMOIOrHYECKOTO pa3sHO0Opasust KaK
OCHOBA YCTOMYMUBOI'O Pa3BUTHUS IKOCHCTEM.

buochepa. OcHoBbl yueHus o OGuocdepe. I'panunsl Guocheppl. YueHue
B.M.Bepnanckoro o OGuochepe kak oGonouke 3eMnM, HACENEHHOW IKMBBIMH
cyutectBamu. Hoocdepa. ITnorHocTs xu3Hu. buomacca nmoBepxnoctu cymm. Buomacca
no4ysBel. buomacca  MupoBoro okeana. JKuBoe BemecTBo, ero rasosas,
KOHUEHTPALlMOHHAS, OKUCIHUTENbHAss W BOCCTAaHOBHTENbHas (yHkuuu. KpyroBopor
BellecTs B Ouocdepe. bruorennas murpanus atomoB. Ponb MHKpoopraHusmos. Ponb
yenoseka B 6rocthepe. OxpaHa NpUpo/s! U MIIAHOBOE BOCIIPOM3BOACTBO ee 6OraTcTB.

Pasnen 2. borannka

boranuka — Hayka O pacTeHHMsX. PacreHne — UENOCTHBIA OpraHu3M.
PacTuTensHBIl MHp KaK COCTaBHash 4acThb MPHPOXbI, €ro pasHoobpasue u
pacrpocTpaHeHue Ha 3emiie.

Crpoenne pacrennii. Kneroynoe crpoenne pacrenus. CTpoeHue pacTUTENbHOM
KieTKd. TKaH! OpraHoB pacTeHMs: B CBSI3H C BBITIOJHAEMBIMH (YHKIUSAMHU B LEJIOCTHOM
opranusMe. B3aumocBs3bp opraHoB. BereraTuBHble OpraHel LBETKOBOIO pacTEHMS:
KOpeHb, crebenb, NHUCT. [ eHepaTHBHBIE OpraHbl: LBETOK (COLBETHsA), M0, ceMs.
OcHoBHBIE XM3HEHHBIE QYHKIUM PACTUTENHFHOTO OpPraHU3Ma: IIUTAHHUE, JBIXaHHE, POCT
U pa3BUTHE, pa3MHOXeHue. JIBrmkeHue pacteHuil. CriocoObl pacnpocTpaHeHus TUTOI0B |
CeMSIH B Ipupojie. 3HAYEHUE CBOEBPEMEHHOH YOOpKH IUIONOB M CEMSH KyJIbTYPHBIX
pacTeHuH. Y CIIOBHs XU3HH pacTeHus (BoAa, BO3YX, CBET, TEIJIO, MUHEPAIIBHBIE COJIH).
BrnnsiHue pasnuyHBIX YCIOBHI Ha POCT W pa3BuTHe pacTeHui. Ce30HHbIE SBIEHWS B
KU3HU TIOKPBITOCEMEHHBIX pacTeHui. Pactenus BecHoH. OxpaHa pacTeHHH U
YBETMYECHUE PACTUTENBHBIX OOraTcTB. 3HaY€HHE PACTEHUH M PaCTUTENHHOTO TIOKPOBa B
NpUpOJiE, XXKU3HM YEJOBEKa W B HapOAHOM Xo3siicTBe. PazHooOpa3ue pacTUTENBLHOTO
mupa. Xu3HeHHbIe (OPMBI IIBETKOBBIX PACTEHMH: JepPeBO, MOMYKYCTAPHWK, KyCTapHHK,
TPaBSHUCTbIE PACTEHHUS - OMHOJIETHHE U MHOTroJIeTHHE. PacTeHue u okpysxatomias cpena.
OxpaHna pacTeHuil.

Kopens. ®ynkuuy kopHs. Pa3BuTHe KOpHS U3 3apO/BIIIEBOTO KOPELIKAa CEMEHH.
Buner xopneii (rmaBHbIA, OOKOBBIE, NpHAAaTO4Hble). THIBI KOPHEBHIX CHCTEM
(cTepxHeBasi, BETBUCTAsk M MOUYKOBaTas). 30HbI KOpHs. PocT kopHs. KopHeBoil yexuk.
Kopueso#i Bojiocok. TkaHu xopHs. BHeuniHee M BHyTpeHHEE CTpPOEHME KOpHS
ONHONOJTBHBIX W JBYHOJbHBIX pacTeHWil. BuaousmeHeHuss KopHeH, HX CTpoeHHe,
Ouonoruyeckoe M XO3SHMCTBEHHOe 3HaueHWe. [luranue pacrtenuii. Ilornowenue
KOpHSMHU BOABI W MHHepalbHBIX cojiedl. [loyBa kak cpenma s KH3HM paCTEHHIA.
MuHepanbHEIEe COTH, He0OX0AUMBIE pacTeHHI0. 3HauyeHne 00pabOTKH IOYBLI - BHECEHHE
ynoOpeHuH, TIOJIMB U PBIXJIEHHE JUIsi )KM3HU KyJIBTYPHBIX pacTeHuil. BoaHble KyIbTypBI.

Crebens. @ynkumu crebns. [lober u ero uactu. BerBienue mnobera.
Pasnoobpasne moberoB: mnpsAMOCTOsYHME, TOJ3y4YHe, BBIOIIMECSH, CTENIOIIMECs,




nennsommecs. Ilouka. [Toyku BereraTuBHbIE, LIBETOYHBIE, CMelIaHHbIe. MIX cTpoeHue 1
pacrnonoxenue Ha crebne. Pasputne mobera u3 mouku. Poct crebns B mmny. Tkanu
CcTe0IIs1. AHaTOMUYECKOE CTPOEHME CTEOII OJHOMOIBHBIX, TPABSHUCTHIX U JPEBECHBIX
crebneil aBynoneHeIX. PocT crebns B Tonumuy. O6pa3oBaHMe TOQMYHBIX KOJELL.
Ce3onuble pasnuuus B ApeBecuHe. Bospact nepesbes. [lepeBikenne MUHEPATbHEIX U
OpraHU4YecKUX BeIlecTB 1o crebo. BiuaousmeneHHble no6eru: KOpHEBUIIE, CTONOHEL,
Ki1yOeHb, JIyKOBHIA, HX CTPOEHHKE, OHOIOrMYECKOE U XO3SHCTBEHHOE 3HAUCHHE.,

Jluct. @ynkuumd nucta. BHeuHee crpoenue nmcra (JIMCTOBAs IUIACTHHKA,
YEpeuIoK, OCHOBaHWS, NPWIUCTHMKHM). JKunkoBaHue nuctbeB. IIpocThle W CIOKHBIE
mucTesl. Jlucropacnonoxenue. Tkauu nucra. OcOOEHHOCTH BHYTPEHHErO CTPOCHHMS
NHACTa B CBA3H C ero ¢ynkuusamu. Koxula ¥ yCThHIA, MIKOTh NHcTa (cToia6uaras u
rybyatas Tkanu). CTpoeHHe XHIOK jucta (poBozsiMe mydku). JIUCTbS CBETOBBIE M
TeHeBble. /[IBikenue nucTheB. JlucroBas Mosauka. OGpa3soBaHWe OpraHMYECKHX
BELIECTB B JIUCThAX Ha cBeTy. Ilornomenne JUCTBAMHU YITIEKHCIIOrO I'da3a U BblACIEHUE
kucnopona. Hakonnenue snmeprum B pactenun. J[pixanue nucTheB. VMcmapenue Bospl
JTUCThSMH. PacTeHMsi BnaXXHBIX W 3aCyUUIMBBIX MECT OOMTaHWS. BUIOM3MEHEHHS
nucTheB. IIpoJomKHMTENbHOCTE JKU3HKM JHMCThEB. JlucTonan. 3HayeHHWe JHMCTa IS
pacreHuil. Pob 3es1eHBIX pacTeHuii B IpUPOAE U KU3HH YeJIOBEKA U UX OXPaHa.

BereraTuBHOE pa3MHOXKEHHE LBETKOBBIX pacTeHWHl. Pa3sMHOXEHME pacTeHwit
MOCPE/ICTBOM II0DEroB, KOpHEH M JMCTREB B [PUPOJE M PACTEHHEBOICTBE
(BMOOM3MEHEHHBIMH Moberamu, cTe0JeBbIMM M KOPHEBBIMH HYepeHKaMH, OTBOJKAMH,
JIelIeHHeM  KycTa, TIpMBMBKOM). buHonornyeckoe W XO3sHCTBEHHOE 3HaYeHHE
BEreTaTUBHOTO PAa3MHOXEHHUS.

Opranbl pasmuoxenus. L[gerok, miox, cems. L[BeTokx — oprad CeMEHHOro
pasMHOXeHus. DyHkuuu uBetka. CTpoeHMe I1IBeTKA: I[IBETOHOXKA, LIBETOJIOKE,
OKOJIOLBETHUK (YallleyKa M BEHYMK), THIYMHKH, NecTuK (nectuku). CTpoeHne THIMUHKH
i necruka. LiBeTku oxHomonkle u oboenonsie. OXHONOMHbIE M JBYJOMHBIE PACTEHHS.
Couetus u mx Omonorudeckoe 3HaveHue. [lepekpecTHOE ONbLIEHME HACEKOMBIMH H
BeTpoM. Camoonsuienue. MckyccTBeHHOe ombuieHue. [[BOMHOE OIIIONOTBOPEHHE Y
LIBETKOBBIX pacTeHWd W ero mexaHusMm. Ilpopactanme mnbutbubl. OMIoA0TBOpEHME.
Obpa3oBaHue CeMeHHU U IUIOJIA.

Cems. @ynkuuu cemeHu. CrpoeHne ceMsiH (Ha npuMepe ABYNOJBHOIO M
OJTHO/I0JIBHOTO pacTeHui). CocTaB ceMsiH. YCIIOBHS IpOpacTaHus CeMsH. BcXoxecTsb
cemsH. J[pixanue cemsH. [Iutanue W pocT mpopocTka. ATPOTEXHMKA T10CEBa CEMSH M
BBIpAIIMBaHUE PACTEHUH.

[Inox. ®ynkuuu 1oga. PasHooGpasue MIOLOB: MOHOKapIHBIE, ATlOKApIHEIE,
LICHOKapIHbIe W JIOXKHOMOHOKapIIHEIE (MCceBIOMOHOKapIHbIe). KomuyecTBo miogoB u
CEeMsH y pasJInYHbIX PACTEHUN. 3HAUEHNE LIBETKOB, IJIOJIOB U CEMSIH B IPUPOJIE W XKU3HU
yeJioBeKa.

Knaccudpukauns pacrennii. [Torstus o cucremarnyeckux (TaKCOHOMHYECKHX)
KaTeropusx (BUI, poji, CEMENCTBO, MOPSIOK, KJIACC, OT/EN). 3HAYEHHE MEXYHAPOIHBIX
Ha3BaHUM pacTeHHU.

OcHoBHblE  Ipynmbl — pacTeHHH. MHoroo6pasue  pacTHTENLHOrO0  MHpa.
Cucrematnueckuit 063op: bakrepuu, I'pubsl, Bogopocu, JInwaiinuka, MoxXoBHIHEIE,
[TanoporaukoBuzanslie, I'onocemenusie (XBoiiHbIe), [IoKpBITOCEMEHHBIE.




IlapctBo bakrepuu. Obmas xapakrepuctiuka. CTpoeHHE U KH3HENEATEIbHOCTh
bakrepuit. Knaccubukanus 6akrepuit no ¢opme. I[Ipumepsl. Pasmuoxenue Gakrepuid.
PacnipocTpanenue 6akTepuil B BO3[yXe, TIOYBE, BOJE M )KMBBIX OpraHusMax. bakrepun
OpoxeHuss ¥ rHUIOCTHBIE OakTepun. CumOuormyeckue Gakrepuu. BonesnersopHsie
Oakrepun u Ooppba ¢ Humu. Ponb OakTepwil B mNpupoje, MeAMIMHE, CETBCKOM
X035HCTBE ¥ IPOMBILUIEHHOCTH Vcnonb3oBanne 6akTepuid 4eI0BEKOM.

[lapctBo I'puber, ormen Hacrosimme rpubsl. OOwas XxapakTepucTHKa.
Knaccudpuxaums. Husmme u  Bpicme rpubbsl.  [IpyuwHBI  HEOIHO3HAYHOCTH
K1accupuKanuu TpuboOB M MX CpPaBHEHUE C PACTEHUSMH M JKUBOTHBIMU. IlnecHeBbIe
rpubsl  (Mykop u neHumwnl). CTpoeHwe, OCOOEHHOCTH IKMU3HEIESTENBHOCTH H
pasMHOXeHHe. 3HayeHue IulecHeBbIX rpuboB. /[lpoxxku. CtpoeHue, ocobeHHOCTH
XKHU3HEJIEATENPHOCTH W pa3MHOXeHue. [ pubbl-napazutsl, BbI3bIBalOIIME OOJE3HU
pacTeHuii (roJIoBHS, CIIOPBIHBS, TpyTOBUKH). CTpoeHue, nutaHue, pa3mMHoOKeHne. Poib
rpuboB B npupojie U Xu3HM yenoseka. Cenexuus Oaktepuil, rpuboB, ee 3HaYeHHE IUIS
MHUKpPOOMOJIOrUYECKON MPOMBIIUIEHHOCTH (TIONydeHHe aHTUOMOTHUKOB, (epMEHTHBIX
NPenapaToB, KOPMOBBIX ApoxoKed u ap.). OCHOBHbIE HampaBieHUs: OMOTEXHOIOTUU
(MukpoOMoONOruyeckass MPOMBIIUIEHHOCTb, KIETOYHAs M TeHHas MHKEHEepHs).
IlInsnouynsle rpudsl. CTpoeHHe, OCOOEHHOCTH JKM3HENEeATeNbHOCTH, pa3MHOXEHHE.
CBs3p rpubOB C KOpHSIMU pacTeHuil (MHKOpu3a). YCNOBUs JXM3HM rpuba B Jecy.
Crenobusie u snoButhie rpubel. [lpaBuna cbopa rpubos. [Ipodunaktuka orpaBieHus
SJIOBUTBIMU rpubaMH.

Huzmme pactenus. 3enenHsie u bypeie Bogopocnu. OOmias XapaKTepuCTHKa
3eneHblXx Bojopocneil. Kiaccugukanus. OnHOKIETOYHBIE 3€NI€HBIE  BOJOPOCIH
(xmamunomMoHana, — xjopeia, — IUIEBpOKOKkK).  CrpoeHMe ¥ OCOOEHHOCTH
KU3HEIeATeIbHOCTU. MHOroKIeToYHble 3eleHble Bojopocnud. Hutyatbie BOAOpOCHU.
Crnuporupa. CtpoeHHe M OCOOEHHOCTH JKU3HEIESTeNbHOCTH. MOpCKHe BOIOPOCIH
(mamunapus, ¢ykyc). CTpoeHue W OCOOEHHOCTH >XM3HEAeATeNbHOCTH. becronoe u
MOJIOBOE pa3MHOXKEHHe Bojopocieil. PacpocTpanenue Bogopocneil B BOjie M Ha CyIIE.
3Ha4yeHUe BOJOPOCIEH B IPUPOE U )KU3HU YEJIOBEKA.

Otpen Jlumainuku. JlumaiiHukn kak cumOmoTHueckue opraHu3Mbl. Obmas
xapakTtepucTuka. CTpoeHHe cloeBUIla JHIIaiHWKA. JIMIIAaWHUKA  HAKUIHBIE,
NMUCTOBAThIe, KycTUCThIE. [IuTanue U pasMHOXeHHe NHUIAKHUKOB. Ponb NTHIIaiHUKOB B
MPUPOJie ¥ XKU3HHU YeIOBeKa.

Otnen MoxoBuanble. Obmas xapakrepuctuka. Kinaccuduxanus. 3eneHble MXH.
Crpoenue, pasMHOXEHUE M LUKI Pa3BUTHs KyKyUIKWHA jbHa. [IOHATHS criopoduT u
ramerodut. Charaoserii Mox. CTpoeHue, pa3MHOXEHUE U LMKI pa3BUTUA charHyma.
3abonaunBanue. ObpazoBanue Topda, ero 3HaYeHUE.

Otpen IInaynoBuznbie. OOwias xapaktepucTtuka. IlnayH OynaBOBUIAHBIM.
Crpoenne, pasMHOXEHHE, LMK Pa3BUTHA. 3HAYEHHE IIay HOBUIHBIX.

Otpen XsoweBuaueie. OOmias xapakrepucTuka. Xsoil nonesoid. Ctpoenue,
pasMHOXKEHUE, IUKJT Pa3BUTHs. 3HAYEHHE XBOLLEBHHBIX.



Ornen IlanopotHukoBuanele. O6mas xapakrepuctuka. Ilamoporauk Opisik.
Crpoenue, pasMHOXXEHHE ¥ UMKI pa3BHTHS. VICKomaemble ManopOTHHKOBHAHBIE M
o0pa3oBaHMe KaMEHHOTO YTJIs. 3HAYeHWe MarnoOpPOTHUKOBHIHBIX B NPUPOLE M XKU3HU
JeIoBeKa.

Otnen I'onocemennbie. O6uas xapakTtepucThka. CTpOeHHe, pa3MHOXEHHE H
IHUKJ pa3sBUTHS Ha NpPUMEpPE COCHBI M enu. My)ckue U jKeHCkue WMIIKA. [Isuibia.
Cemsanouku. [IpopacTanHue mbUIbLBI, POCT TBUIBIEBOH TPYOKM M OIUIOZOTBOPEHHE.
PacnpocTpanenne u OWONOrus XBOWHBIX. 3HAYEHHE TrOJIOCEMEHHBIX B NpPUPOJE U
XO35HCTBE.

Otpen IlokxpeiToceMennsie (LIBerkoBbie). ['ocroacTBo B coBpeMeHHO# duiope
MOKPBITOCEMEHHBIX ¥ IPEMMYIIECTBO HMX M0 CpPaBHEHWIO C JPYT'MMH TpyImamMH
pactenuii. [Iprcnoco6IeHHOCTh MOKPHITOCEMEHHBIX PACTEHHI K Pa3iuYHbIM YCIOBHIM
xu3Hu Ha 3emute. [{ukn pazButus. CmeHa ciopoguTa 1 rameTouTa B LMKIE pa3BUTHS.
MHoroo6pa3ue JUKOPacTyLMX U KyJIbTYPHBIX [[BETKOBBIX PACTEHHIA.

Kmacc  JIgymonbHble pacrenus. OOmas  xapakrepuctuka. CemeicTsa:
KpectronBerusie,  Pozonsernsle, boGoeie, IlacnenoBble,  ClIOXHOUBETHEIE.
XapaKkTepuCcTHKa CEMEHCTB U MX 3HAYEHUE B MPUPOJIE W XKHU3HH YeJIOBeKa.

Knacc OpnononeHele pactenus. OOwas xapakrtepuctuka. CemelicTa:
Jluneinepie, 3maku. XapaKTepuCTHKa CEMEHCTB M UX 3HAYEHUE B IPUPOAE M >KU3HH
4eJioBeKa.

CpaBHUTeNbHAS XapakTepucTHka ceMelcTB. OpHomonbHBIE M [By[NOJBHBIE
pacTeHus, uX Ouonoruueckue OcoOEHHOCTU. THUMUYHBIE CENbCKOXO3SHCTBEHHBIE,
OUKOpacTyIe W JEeKOPATUBHLIE pAaCTeHUs 3TUX ceMelcTB. BrnusHue Xo03siicTBEeHHOH
NesTeTbHOCTH 4YelloBeka Ha BHIOBOe MHOTooOpasue LBETKOBBIX pacTeHuil. KpacHas
kHura. OxpaHa peIKiuX BUJIOB PaCTEHUH.

PasButue pactuTenbHOro mupa Ha 3emie. YCIOXXHEHUE CTPOSHHsl pPacTeHUH B
Npoliecce UCTOPUYECKOTO Pa3BUTUSA B CBSI3U C MEPEXOJOM OT BOAHOIO K HA3eMHOMY
obpa3y xu3Hu. OCHOBHbIE 3Talnbl pa3BUTHs pacTeHuid Ha 3emuie (Bpems OakTepui,
BOJIOPOCJIEH, MOXOBH/HBIX, IUIAYyHOBHJIHBIX, XBOLIEBHUIHBIX, ManOpPOTHUKOBUIHBIX,
TOJIOCEMEHHBIX ¥ TTOKPBITOCEMEHHBIX).

Pacturensuele coobmectBa. [loHsATHE ©  pacTUTENBHOM  COOOIIECTBE.
[IpucnocoGneHHOCTh pacTeHUH K COBMECTHOM IKM3HM: SPYCHOCTh HAaJ3eMHas H
noA3eMHas, pasHble cpoku pa3Butusi. CmeHa coobuiectB. PactutensHble coobuiecTsa
Kak dYacTh JaHawmwadTa. XapakTepHble YepTbl CTPOEHUsT M OHOJIOrMU pacTeHWH
OCHOBHBIX THUIIOB PAacCTHTEIbHOCTH: TYHAPSHI, Jieca, Jiyra, CTEeMH, ILyCThIHH, O0joTa,
BOJHOW pacTUTENBHOCTH; CBS3b UX CO Cpelloil oOMTaHMsS W XO3SHCTBEHHOE 3HAYEHHE.
OxpaHa pacTUTEILHOCTH.

Pasnen 3. 3oos10rust
30070rHs - HayKa O J>KMBOTHBIX. 3HAau€HHE JKMBOTHBIX B NPUPOAE U IJKU3HU
gesioBeKa. BO3HUKHOBEHHE 300JI0TMU KaK HAYKH M UCTOPUS €€ Pa3BUTUSL.
Knaccudukauns kuBoTHbIX. IlonsTHe o0 BHAe, poje, CeMeHCTBe, OTpsE,
Kacce W THIe. 3HayeHHWEe M YCIeXHM COBPEMEHHOH 300si0ruu. CXoncTBa M OTIMYMSA
PaCTEHUH U )XUBOTHBIX.
ITopuapctso Ilpocteiine. Knaccuduxauus, obuias XxapakTepucTHKa.




Tun  Capxonoseie (kopHeHOXku). OOWias XapakTepucTvka Tvna. AMeba
obeikHOBeHHas. Cpena oburanus. Bremmee u BHYTpEHHEE CTpoeHue. J[BuxKeHue.
IInranue. Jlpixanue. Brimenenne. OcMoperynsuus. PasmHoXeHMe. WMuuucripoBanue.
Husentepuiinas ame6a. Crpoenne. Cpena oburtanus. MeOULMHCKOE 3HAYEHHE.
ITpenoxpaneHue oT 3apakeHusl.

Tun Krytukossle. OOuias xapakTepucTWka TUMa. DBIJIeHa 3ejeHas Kak
OZTHOKJIETOYHBIH OpPraHW3M, COBMEIUAIONIMHA NpPU3HAKM JKMBOTHOMO M pPACTEHHS.
BoJIbBOKC - KONOHMANBHBIA OpraHusM. DBONIOLMOHHOE 3HAYEHHWE O9BIJIEHOBBIX M
BOJIbBOKCOBBIX.

Tun  Wudysopun. O6mas xapaktepuctika tuna. Mudysopus Tydenska kak
bonee cnoxHoe ofHOKNETOUHOE XKMBOTHOE. Cpena oburanus. CtpoeHue, 0coGeHHOCTH
MPOLIECCOB JXU3HEEATENLHOCTH, Pa3MHOXKeHUE. Pa3apakuMocTs.

Tun Crnoposuku. Obuas xapakrepuctika Tvna. ManspHitHBIA MIa3MOIHH Kak
Bo30yauTens manspuu. Croco6 3apaxeHus denoseka manspueil. Oflee MowHsTHE O
CMEHE X0351€B B LIMKJIe pa3BUTHA. JIMKBUAALIUS MalSIpHK Kak MaccoBOro 3aboJieBaHUS B
Poccuu.

Tun Knwevnononoctueie. Knaccudukaums. OO6mias XapakTepucTHKa THITA.
Cpena oburanus.

Knace I'mpponnneie. Obmias xapakTepuctuka kinacca. IlpecHOBomHas rupa.
Bremnee u BHyTpeHHee cTpoenue. Cpena oburamus. [Tutamwe ruapsl. JlpixaHue.
HepsHas cuctema, neusxenne, Pasmaoxxenue Gecrosnoe u nonosoe. Perexeparusi..

Knace Cuudonnnbie. Obmas XapakTepicTiKa Kiacca Ha NpPUMEpE aypeinH.
Crpoenue 1 UK pa3BUTHS.

Knacc Kopannoseie momuner. Obmasi xapakrepuctuka knacca. IlpencraBuren.
IIpu3Haky ycrnoXXHEHHs B OpraHu3alyu.

3HayeHHe KUIIEYHOIIOIOCTHBIX B IPUPOJIE.

Tun ITnockue yepsy. Knaccuduxauus. Ob1mas xapakTepucTHKa TUIIA.

Knacc Pecunynsie yepsu. O61ias xapakrepuctika knacca. benas nimanapus, kak
NpeJICTaBUTeb CBOOONHOKUBYIMX YepBeil. Cpena obutanus. Buelnee u BHyTpeHHee
ctpoeHue. [IByctopoHHss cummeTpus. HepBHas cucrema u opransl 4yBcTB. [IuTanue.
Hpixanue. Pasmuoxxenue. Perenepanus.

Knace Cocanpmuku. Oburas XxapakreprcTuka kinacca. I1e4eHOYHbIH cocalbLIUK.
Buemnee u BHyTpeHHee ctpoeHne. [Ipucnocobnenns k napazutusMy. CMeHa X03s€B B
UMKJIEe Pa3BUTHA. OKOJNOrUYECKHE CrOCOObI  OrpaHMYEHHs  PaCHpOCTPAHEHHS.
ITpodunakruka 3abonesanus.

Knace Jlentounsle uepsu. O6mas xapaktepucrtuka kiacca. llensn (CBHHOH u
Obrumit). Ilapasutudeckuit o6pa3 >xnsHu. OCoGEHHOCTH BHEIIHEro ¥ BHYTPEHHErO
cTpoeHus. LTuKibl pa3sBuTHs ¥ cMeHa X03s5eB. Mepbl OrpaHHYeHHs PACIPOCTPAHEHHS U
npoHUIaKTHKy 3ab0eBaHus.

Tun Kpyrnsie yepsu. O6mas XapakTeprcTika Tvma. AcKapuaa 4enoBedeckas.
Cpena oburanus. Buemmee u BHyTpeHHee CTpoeHWe. PasMHOXeHHME M pa3BHTHE
ackapuasl. Mepsl u crioco6sl npodunakTuky 3apaxenus. OcTpuLa Kak peacTaBUTeNb
Kpyribix yepBel. [Ipodunakrika 3aboneBanus.

Tun Konpuateie yepsu. Knaccudukais. O61uas XapakTepucTHKa THIIA.



Knacc Manouiernnkossle 4yepBu. O6mas XapakTepuctuka knacca. J{0xaeBoil
uepBb. Cpena oOutanus. BoemHee u BHyTpenHee ctpoenme. CHCTEMBI OpraHoOB
MUILEeBApeHHs, KpOBOOOpamieHus, BbleleHus. HepBHas cuctema. PasMHOXKeHUe.
Perenepauus. 3naueHue 10XIeBBIX YepBeil B 104B00OPa30BaHMH.

Knacc Muoromernnkosie 4epsy. Hepenna. OCHOBHBIE OTIMYHS OT AOXKIEBBIX
YepBell. DBOJNIONUOHHOE 3HAYEHHE MHOIOMIETHHKOBBIX YepBeH, WX POJb B IHTAHUH
IIPOMBICIIOBBIX PBIO.

Tun Monmocku. Knacenduxarms. OBimas XapakTepucTHKa THIIA.

Knacc bproxonorue wmonmockn. OO6wias XapakTepucTHKa Kiacca. Bojblioi
npynosuK. Bunorpannas ynurka. Cpena oburanus. Buelunee u BHyTpeHHee CTpPOCHHE.
IMepensmxenne. OcobeHHOCTH TTPOLIECCOB KU3HEAEATETHHOCTH. PasMHOXKEHUE.

Knace [/IsyctBopuarsie mommocku. OOIuas xapakTepucTuka kimacca. bessybka u
IlepnoBrua. Cpema obutanus. BHeuHee w BHyTpeHHee cTpoenue. IlepenBmxeHue.
Pasmuoxenune. Mopckue IBycTBOpUYATHIE.

3HaueHne OpIOXOHOTMX M JBYCTBOPYATHIX MOJUTIOCKOB B MPUPONE M MUIS
4eJIoBeKa.

Tun Ynenucronorue. O6mias xapakrepucrika Turna. Knaccudukamus.

Knacc PakooOpasneie. OOmmias XapakTepucTHKa Kiacca Ha TpHMEpEe DPedHOro
paka. Cpea obutanus. BrelnHee cTpoeHHe: XMUTHHOBBIH MOKPOB, pacuieHEeHHe Teia,
KOHEYHOCTH. BHyTpeHHee cTpoeHune. OCOOEHHOCTH MPOLIECCOB JXKU3HEIEATETHHOCTH.
Pasmuoxenue. JIpyrue PakooOpasusie. MennuuHCKOe 3HaUYeHKe. SHAYEHHE B NUTAHAM
pei6. ITpomeicnoBeie Pakoo6pasHsie.

Knace IlaykooGpasneie. O6mas xapakrepuctuka kiacca. Cpema OOGHTaHMSL
BHelinee U BHyTpeHHee CTPOEHHE TayKa KpecTOBHKA. [IbIXaHue, MUTaHue, BblAeIeHHE,
pasmHoxenue. ITayruna u ee ycrpoiictBo. Knemwm. Ponb knewed B npupome u ux
MEIWLMHCKOE 3HaYeHue. Mephl 3alUThI YeJI0BeKa OT KIIeLIeH.

Knacc Hacexomple. Obmias xapaxreprctuka kinacca. Cpesa obutanus. Buemnee
U BHYTPEHHEE CTpPOEHWE HAaCceKOMOro Ha MpHMepe Malckoro xyka. OcobeHHoCTH
XH3HEeAeATeIbHOCTH. Pa3MHOKeHHeE.

Tuner pasputus HacekoMbiX. MHOrooOpaswie HaceKOMBIX W HX 3HAYEHHE.
I'maBreiiime oTpsioel Hacexombix. Hacexomsle ¢ HemonHsiM npespamuienueM. OTpsi
Ilpsmoxpeuisie. [lpencraButenmn. CapaHya Kak ONAcHBI BpEJUTENb CEJILCKOIO
xozsuctBa. Otpsan  Ilomyxectkokpeuibie (kmomel). IlpenctaButenu. 3HaueHue.
IToxpoBurenscTBeHHas okpacka. Hacekomele ¢ monmbiM npeBpamenuem. OTpsin
Yemyexpsuisie. IlpeacraBuremu. Kanycthas Gensuka. TyToBbif — LmeiKompsi.
IllenxoBopctBo.  Otpsx  JKecTkokpbutble.  Bpeamble W MONE3HBIE  JKYKH.
Ilpenocreperarowas okpacka. Orpsin JIBykpsuisie. [Ipeacraurenyu. KomuaTHas Myxa,
oBofbl. Menuuunckoe 3nHauenne. Ortpsy [lepenonuaroxpeuibie. [IpencTaBuTen.
Menonocnas myena, MypaBbd. OCOOEHHOCTM HM3HH OOLIECTBEHHBIX HACEKOMBIX.
Mucrunkr. Hae3qHuky, Kak npe/cTaBUTENH NapasuTHYECKHX 1EPENOHYaTOKPhLIBIX.

bronoruyeckuii cnoco6 G0peOEI ¢ BpeIHBIMH HaceKOMBIMH. OXpaHa TIONe3HBIX
HaceKOMBIX. ~ApOMOP(O3bI  4I€HMCTOHOTHX. CXOACTBO W pasiuuus  MexIy
WICHUCTOHOTMMH M KOJIbYAThIMU YEPBSIMH.

Tun Xopnossie. Knaccudukarms. Obiast XxapakTepucTUKa THIIA.



Knace Jlannetanku. JlaHUeTHUK Kak (opma, Onu3kas K Npeakam 103BOHOYHBIX
KUBOTHBIX. Cpezia oburanus. Buemnee u BHyTpenHee crpoenue. Pasmuoxenue. O6pas
*W3HU. CXOJICTBO JIAHIETHHKA ¢ GECMO3BOHOYHBIMU 1 TI03BOHOYHBIMH JKHBOTHBIMIL

Hanknacc (xmacc) Pei6pl. O6mias XapaKkTepucruka. BuemHee u BHyTpenHee
CTpOeHHe pbLIOBI Ha MpuUMepe peyHoro okyHs. Cpela OGWTAHMS, KOKHBIE MOKPOBEI,
MBIIICYHAA  CHCTE€Ma, CTPOGHHWE  CKEJNeTa, CTPOGHWE CepAua M CHCTEMBI
KpOBOOOpallleH|s, bIXaHUe, MUIIEBAPUTENBHAS W BbIIETUTENBHAS CHCTEMBL. Hepghas
CHCTEMa ¥ OpraHsl YyBCTB. PasMHOXeHMe U pasBuTHe.

Cucrematuyeckuit 0630p pei6. [Toxknace XpsiieBsie poIOBI: OTPAABI - AKYJBL U
Ckarsl. Xapakrepuctuka. Bueinrnee u BHyTpeHHee CTpOEHHE.

Ilonknacc  Koctuple  pwi6el.  Hapotpsin OcerpoBele  (XpsiuiekocTHbIE).
IIpencrasutenyt, OCOGEHHOCTM CTPOEHHS, LEHHOCTh W  3HAYEHNE. Hanorpsin
JBosikonpimamue. ITpeacTaBuTeny IBOSKOMBIIALIMX peib. Hapmotpsin Kucrenépsie.
IIpencraButemu  xucrenépeix pei6. Hanorpsin  KocTuctsie pBIOBI:  OTpsimBI -
Cenbaeobpasusie, Jlococéssie, KaprnoobpasHsie, Kambanoobpasusie, Tpeckopbie.
Obmme ceenenus o6 oOpase JKU3HH, NPHUCTIOCOONEHHAX K pasHbIM  YCIIOBHSM
CYLUECTBOBAHMA. YCNOBHUs WKpoMeTanus. IlnomoButocTs. Passutue poif, MHTPaLUH.
OxpaHna 1 BOCIIPOM3BOJCTBO PHIGHBIX PECYPCOB.

Knacc 3emuoBogusre. Knacenduxanums. Obmas XapaKTepHCTUKa Kiracca.

BHewiHee u BHyTpeHHee CTpOeHMe NATYLIKH (Ha npumepe moboro Buza).
OcobenHocTr cpebl OOMTaHNS, KOXKHBIE IOKPOBBI, MbIIICYHAS CHUCTEMA, CTPOEHHE
CKeJIeTa, CTPOEHHE CepAlla M CHUCTeMbl KpPOBOOOpAIUECHHS, NbIXaHWE, PONb KOXKH B
ABIXaHMH, THIICBAPUTENbHAS ¥ BBIACIHTENbHAs cucTeMbl. HepBHas cuctema u oprassi
4yBCTB. Pa3sMHOXeHHe ¥ pa3sBuTHe. 3MMOBKH. MHOrooGpasie 3eMHOBOIHBIX M HX
3HaveHue. [IporncxoxneHe 3eMHOBOIHBIX.

Knace INpecmpikaromuecs. O6mas xapakTepicTHKa Kiacca.

BreuHee ¥ BHyTpeHHee CTpOEHHME MPBITKON SIUEPHIIBL. IIpucnocobnenus «
KU3HH B Ha3eMHOH cpente. KoxHBIe NOKPOBBI, MBILIEYHAS CHCTEMA, CTPOEHHE CKeJeTa,
CTPOGHHE Ceplilla W CHUCTeMBl KpOBOOOpalUeHHs, INbIXaHWe, MHUINeBAPUTENbHAS |
BbIAEIUTETIbHAs CcUCTeMBl. HepBHast cucTema ®W opraHsl uyyBCTB. PasmHOXeHHe u
pasButHe. Perenepanus

3men. SlNOBHUTBIE M HesJOBHTHIE 3MeH. SIIOBHUTBIE JKENE3bl, SAOBHUTHIE 3yOBI
IlepBas momowp mpu ykyce sigosutoii 3men. CoBpemeHHbIE MPECMbIKaIOIIHECS:
gepenaxu, Kpokonwisl. ITpoucxoxaenne npecMbikaromuxcs. Pasnoo6pasue apeBHuX
TPECMBIKAIOLIMXCS. 3HAYEHHE NPECMBIKAIOIMXCS B IPUPOJIE U JUIS Yell0BeKa.

Knace ITtuupt. Knaccndukauus. O6uwas xapakTepucTika Kiacca.

Bremmnee u BHyTpeHHee crTpoenme romy6s. OcobeHHOCTH ITPOLIECCOB
KusnenesarensHoctd IlpucnocobinenHocts k monery.  Cpena oGHTaHUS, KOXHbIE
TIOKPOBbI, MbILIEYHAs CHCTeMa, CTPOEHHE CKeJleTa, CTPOEHHE Cepila M CHCTEMBI
KpOBOOOpaIeHusl, IbIXaHHe, MUIIEBAPUTENbHAS U BBIACIHTENbHAS CHCTEMBL. HepgHuas
CHCTEMA M OpraHel 4yBCTB. PasmMHOXeHNe u pasBuTHe.

Pasmuoxenue u passurre. [Iporcxoxnenue ntu. [lepBonTuusL.

ITonkmace Hacrosmme nruust. Hapotpsn Crpaycossie (beckuneBbie) OTHLBL.
Pacnipocrpanenue. HexoTopbie 0c06eHHOCTH CTPOSHNS 1 KHU3HM. Hanotpsin [TuHrBUHEL
OcoGeHHOCTH CTPOGHHSI M JKU3HH B CYPOBBIX ycnoBusax AHTapkTHkd. Hapotpsin
Jleratomme (Kunerpyasie) nrunsl. Baxueitmme otpsiibl:  BopobsrHoobpasHsie,



PxankoobpasHeie, ['yceobpasusle, JlueBHbIE XULIHUKH, KypoobpasHsie,
Aucroobpasneie, ['omybeobpasusie, [stnoobpasusie, Crpuxeobpazusie, KyKyuku.
Pa3HooOpa3ue neTalolux NOTHI - TTHLBI Jleca; NTULBI CTENed W IMyCTHIHB, NTHLBI
OTKPBITBIX BO3AYIUHBIX IIPOCTPAHCTB; NTHUBI OO0JIOT, MHPECHBIX BOJAOEMOB W WX
nobepexuii. O6pa3 KHU3HHU, IPUCIOCOOIEHHOCTh K Pa3HBIM YCIOBUSM CYIIECTBOBAHHS.
[Turanme, pasMHOXeHHe, pa3BuTHe. Ce30HHbBIE SBIEHWUS B JKU3HU MTUI[: [EPENETHI,
rHe3foBanve. OxpaHa M IpUBIEYEHHE NTHL (3UMHASA MMOJKOPMKA, W3TOTOBIEHHE W
pasMelleHUe MCKYCCTBEHHBIX TIHe3ZOoBMi). Ponb nTul B mpupoie ¥ WX 3HAYEHHWE B
XKM3HY YeoBeKa.

Knacc Mnekonuratromue. Knaccubukanus. OOwas XapakTepuCTHKa Kiacca.
OcobeHHOCT BHEIIHETO M BHYTPEHHEro CTPOEHUs] MIIEKOMMTAIOUIMX Ha TIpUMepe
cobaxu. Pasmuoxenue u passutne. [Ipoucxoxaenne miaekonuratoumx. Muoroobpasue
MIIEKONUTAIOLIMX ¥ UX 3HAaYCHUE.

[Mogkmace Siueknangyume. OOwas XapakTepucThka. YTKOHOC M €XHIHA.
CxoacTBO HLEKTAAYIINUX W TPECMBIKAIOLIUXCS.

[Tonknacc Hactosumme 3Bepw. [lnauneHTapHble Miekonurtaironme - Haubonee
IIPOrpecCHBHAs IpyIIia COBPEMEHHBIX T03BOHOYHBIX )XKUBOTHEIX. VX pazHooOpasue.

O630p MekonuTaromux no orpsaam: Hacekomosiiusie, Pykokpsuibie, I pei3yHsl,
3aiineoOpa3ubie, XumHele (TicoBble, Kowaubu), JlactoHorue, Kutoobpasmsbie,
[TaprokonbiTHEIE, HenapHokomnsiTHble, Xo000THBlE, I[lpumartbl. Beiciune mpuUMaThI.
CemeiicTBa - MapTeilkoBsle U YenosekooOpazHeie 00e3bsHbl. [IpecTaBuTeny oTpsiioB
MIIEKOITUTAIOLINX: JIECHBIE, POIOLIME, MOJYyBOAHbIE, BOAHBIE, JIETAIOLME 3BEPU U 3BEpU
OTKPBITBIX MpocTpaHCTB. OCOOEHHOCTH CTPOEHUS M IJKU3HEHAESTEIHHOCTH. 3HAYEeHHe
MIIEKOMUTAIOLIMX B IPUPOJIE U )KU3HU YeJIOBeKa.

Ponp Miexkonmuraromux B NpHPOAE U KU3HU 4YenoBeka. OXpaHa NOJE3HBIX H
peakux 3Bepeil. PacnipocTpanenne XUBOTHBIX Ha 3emue. [Ipuunnbl pasnuuus dayHsl B
pa3HbIX MecTax 3eMHOTO I1apa.

PaszButue xuBoTHOro Mupa Ha 3emusie. OCHOBHBIE 3Talbl Pa3BUTHS JKHBOTHOTO
MHpa: OT OJHOKJIETOYHBIX K MHOrOKJIETOYHBIM, OT HM3LIMX K BBICIIMM MO 3paM H
nepuojgaM. COOTHOIIEHUST MEXAY KIacCaMM MO3BOHOYHBIX. OTpakeHHe pOJCTBEHHBIX
CBsI3€ll B ECTECTBEHHOU CUCTEME XMUBOTHOI'O MUPA.

Pa3znen 4. YUenosek

Anaromusi, GU3MONOTUST W THUTMEHa 4YeloBeKa - B3aWMOCBSI3AHHBIE HAYKH,
M3ydarollue CTpoeHue, (yHKIMU OpraHuM3Ma YeJOBeKa W YCIIOBHUS COXPaHEHHSI €ro
3710POBbS. 3HAYEHHE 3HAHUM 10 aHATOMKM, (HU3UOJIOrUKM ¥ TMCMEHE Yell0BEKA.

O6wmwuit 0630p opraHu3Ma yesioBeka.

Crpoenne u ¢yHkuuu uenoBeyeckoro opraHuzma. CpaBHEHHE CTPOEHUS
OpraHu3Ma 4YeJlioBeKa W MIIEKOMUTAIOMMX JKUBOTHLIX. (OCHOBHBIE THIBI TKaHEH
(anuTenuanbHble, COeUHUTEbHBIE, MbIIIEYHbIE, HEPBHAS TKAHUW) U UX CBOWCTBA.

Hepsnas cuctema. @yHKLMH HEPBHOH cHcTeMbl. [ToHsSTHA O HEPBHOM perynisiuu.
ITpomeccl BO30Y)XJIE€HMST ¥ TOPMOXKEHUS B HepBHbIX kieTkaX. CTpoeHue HeWpoHa.
Tunsl HEepBHBIX BONOKOH. Peneniropsl. Peduexc. Cxema pediexTopHo#t nayru.

Llentpanbnasi HepBHas cucrema. CrtpoeHne M (GYHKUUMHM CIMHHOIMO MO3ra.
Pednexcel cnunHOro mosra. CrtpoeHue ¥ (GYHKIUH OT/AENIOB TOJOBHOTO MO3ra:
IIPOJIOJIrOBAThIA, MO3XEYOK, CPEeOHUWN, MPOMEXYTOYHbIH, KOHEUHbIH. Beicimi otaen




TOJIOBHOTO MO3ra - Kopa Oombiumx nonmymapuii. Ilepudepudeckas HepBHas cucTeMa.
Comaruyeckass M BereTaTWBHas (@BTOHOMHAs) HepBHbIE CHCTeMBI. CUMIATHUECKUH M
NIapacUMINAaTU4YE€CKHUHM OT/EIIbl BEreTaTUBHON HEPBHOW CHCTEMBI.

XKenesel BHyTpeHHe# cexpelyu. [ToHsATHE 0 ryMOpanbHO# perynsiun. [ opMOHSI
¥ MX POJIb B PETYIIALMYU POCTA, Pa3BUTHA, U PepeHIMpoBKH 1 MeTabou3ma. [ opMOHE
runousa, uX pojb B PEryNSALMH POCTa U pa3BUTHS OpraHuaMa yenosexa. [{utoBuanas
KEJe3a ¥ ee TOpMOHBL. ['OpMOHbI HAJMOYEYHHKOB 1 MOJIOBBIX Xene3. Polb ropMoHOB
NOJDKETY I0YHOM XKeJle3bl B PEryJsUK YTIIeBOAHOI0 0OMeHa.

OnopHo-nBuratensHas cucrema. @OYHKIUM ONOPHO-IABUIAaTENEHON CHCTEMBL.
Crpoenne ckenera wuwemoBeka. (OCOOGEHHOCTH CTPOGHMSI CKeleTa B CBA3M  C
IIPAMOXOXACHUEM U TPYIOBOW JEATEIbHOCTBIO YenoBeka. CTpOeHHe U COCTaB KOCTEH.
OpraHndyeckoe W HEOPraHMYECKOe BEIIECTBO KOCTH. POCT KOCTeH B TOJLIMHY.
CoennHenns KocTel: HenpephIBHBIE, CYCTaBBI, MOJYCycTaBbl. IlepBas HOMOIIE TPH
IepesioMax, BIBUXaX U PaCTIKEHUAX.

Mpimieynas cucreMa yenoBeka. MBILLLBI, UX CTpOeHHe U GYHKIMH. J[BrKeHHe B
cycraBax. PedieKTopHBIi XapakTep AesTeqbHOCTH MBI, KOOpAMHALMS IBIHIKEHHIA.
Brusinue putMma u Harpy3ku Ha paboTocrmocoGHOCTE Mbimil. Y TomneHue. OcobeHHOCTH
OTIOPHO-/BUTraTE€IbHOH CUCTEMBI IETeH M IOAPOCTKOB. 3HaueHWe (HU3KYJIBTYpHl |
cropra s [paBWIBHOrO (OPMHpPOBaHMS CKeleTa ¥ Mblwil. [IpexympexaeHue
HCKPUBJIEHHS ITO3BOHOYHHKA U pa3BUTHA IIocKocTonus. [IpaBunbHas nocajaka, ocaHka
u pabouas mo3a.

BHuyTpeHHss cpena opraHusma:  KpoBb, JiMMGa, TKaHeBas  KHIKOCTb.
OtHOCHTENIEHOE NOCTOSIHCTBO BHYTPEHHEN Cpejibl OpraHu3Ma.

Kposs. @yHkuuu xpou. CocTaB KpoBH: IiasMa, (GOpPMEHHBIE 3JeMEeHTH. Poirb
SPUTPOLUTOB B TMepeHoce ra3oB. (CBepThIBAHME KPOBHM KaK 3al(UTHAS peakius
opranusma. OyHKIMK JNedKonuTOB. Yuenune W.M.MedHuKOBa O 3alUMTHBIX CBOMCTBaX
KpoBu. Bo3bynutenn wuHbexkuun: Oakrepuu W BUpPYChl. Bopnba ¢ 3nmMaeMHSAMH.
Vimmynuter 1 ero Buzbl. I'pynnet kposu. [lepennBanue KpoBH U €ro 3HaYeHHE.

Jlumda. Jlumdoobpazopanue. [lpwxeHne muMpbl B ITUMBAaTHUECKUX COCYaX.
Otinnuue mum@sl oT nnasmsel. TkaHeBast XKUAKOCTb, €€ 3HAYECHMUE.

Cucrema opraHoB kpoBooOpamieHusi. @DYHKUHH OpPraHoB KpOBOOOpALIEHMs.
Bombiuoit u Manelid kpyru KpoBooOpaleHus. ApTepud, Kamuuispsl 1 BeHsl. Cepile,
ero crpoenne u pabora. Knananel cepaua. CoiictBa cepaeynoit mMeimrusl. Ilynkc, ero
ompezienenre. KpoBsiHOe naBlIeHHWE W CKOPOCTh [BHJKEHHS KPOBM B pa3lIMYHBIX
y4JacTKax KpOBEHOCHOro pycina. Ilepsas momoms npu apTepualbHOM W BEHO3HOM
KpoBoTe4yeHHH. [IoHATHE O HEPBHOW M TyMOpalbHOW peryisimuu paboTsl cepiala M
KPOBEHOCHBIX COCYNOB. TpenupoBka cepaua. Bnusuue GU3KynbTypsl W cropra Ha
CEPAEYHO-COCYIUCTYIO CUCTEMY.

Cucrema opraHoB fpixaHusi. QyHKIMH OpraHoB JpiXaHus. J[pIXaTelbHbIE MTyTH.
['onocosoii anmapat. Ctpoenue nerkux. ['a3006MeH B Jerkux d TKaHAX. MeXaHU3M
AbIXaTeNbHbIX JBIDKeHWH. JKu3HeHHas emkocTh nerkuX. IlepeHoc ra3oB KpoBbIO.
3HauenWe [pIXaTeNbHOM ruMmHacTukH. VckyccrBeHHoe npixanue. HepsHas wu
ryMopanbHass peryjsius AbIXaHus. 3allUTHbIE IbIxareiibHble peduekchl. [ToHstue o
KIMHHYECKOM M Ownonoruyeckoit cmeprtu. JloBpaueOHbIE METOAbl BOCCTAHOBIECHHS
ABIXaHUS W CEpACYHOM NEeATENILHOCTH (IOBbIXaHWE M30 pTa B POT, HENPSAMON Maccax
cepaua). 'mruena paerxanus. 3HaueHWe NPAaBUIBLHOTO IbIXaHusi. Bopsba 3a YMCTBIHA



BO3/lyX B OBbITy, IIKOJe U Ha mpou3BojcTBe. Bpen kypenus. Ilepenaua UH(PEKIMOHHBIX
bonesneii (rpunm, Tybepkyies, nudrepus) yepes BO3IyX U MX npoduIaKkTHKa.

Cucrema opranoB numeBapenus. QYHKUMM OpraHoB nuiueBaperus. OOmuii
0030p OpraHOB IHMINEBAPEHHUS: OPraHbl MONOCTH PTa (3y6bl, A3bIK, CIIOHHBIE JKenessbl),
IUIIEBO, XEITyI0K, KHIICYHUK, TMOKENyI0UHas JKese3a, neyeHsb. VI3MeHeHrne MUlly B
Pa3MYHBIX OTAENax MuuieBapuTeapbHoro tpakra. JKesanue. Oneitel M.IT.ITaBnosa mno
M3YYCHHIO ACATEbHOCTH CIIFOHHBIX Kelne3. JIeficTBie ()epMEHTOB CITIOHBI Ha YIIIEBOBI.
I'noranue. Brinenenue xenynousoro coka. QmeITE Ha cobakax ¢ dbucTynoi xemyaka, c
M30JIMPOBAHHBIM JKelyAoukoM. [lepeBapuBaHWe nuIM B IKETyaKke M TOHKOM
kumeynrke. OepmeHTsl. BimsHue coctapa nuiiy Ha [€STENBHOCTD TTHIEBAPHTEBHBIX
Kenmes. Ponb meyeHW W MOMKETYNOYHON Kene3pl B MUIIEBAapeHWH. BcachiBaHue
MATATENIbHEIX BelIeCTB. MYHKIMU TONCTOrO KuuleuHuka. [Ipumepsl 6e3yclOBHBIX W
YCIOBHBIX MUIIEBEIX peduiekcos. Paboter M.IL.ITanoBa nmo u3ydenuio nmuueBapeHws,
HEPBHOM pEeryNsiuuy muinesapenus. HepBHas u rymMopasbHasi peryJisiiys MUIIeBapeHus.
I'urieniyeckue ycnoBus HOPMalbHOrO mulieBapeHus. [OHSTHE O MPOQHIAKTHKE
MTHALUEBBIX WH(EKIIHIA.

O6men BemecTB. IlumieBsle NMPOAYKTHI M MUTATENbHBIE BEIECTBA. 3HAYEHUE
mium. Coznepxanue 6€NKOB, KUPOB M YIIEBOJOB B OCHOBHBIX TPYNMAX MHILEBBIX
MPOJYKTOB. YCBOECHHE GENKOB, XMPOB, YINEBOAOB B OpraHu3Me. BHYTPHKIETOUYHbII
OOMeH BelecTB. YCBOGHHE MUTATENbHbBIX BEMIECTB (aCCUMUIISILIHS). IIpoueccs pacnana
(mucCHMUIALIAS ). ACCHMUTIALIMSA U TUCCUMUIISLIMS KAK JIBE CTOPOHBI €MHOrO IpoLecca
obmena BemecTB. CaMOOOGHOBIEHHE OpraHusMa B Mpolecce OOMEHa BEIECTB.
IIpeBpamierie sHepruu B opraHusme. TemmepaTypa Tena. 3HaueHHe IOIEP)KAHUS
MOCTOSIHHO# TeMIepartypsl Tefa. [IoTpe6HOCTs opranusma B Geskax, Kupax, yrieBojiax,
Boge M comsix. Hopmel nurtanus. KamopuiHOCTH MUINEBOrO pauuoHa. BHTAMMHBL
3HayeHHe BUTAMMHOB. 3aboNeBaHus, CBA3aHHbIE C HEIOCTATKOM BHTAMHMHOB B ITHIIE.
OcobeHHOCTH TNHUTaHMs B IEPHOA pOCTA. 3HAYEHWE MPABHIBHOrO [MTAHUS IS
OpraHu3Mma.

Cucrema opraHoB BbigesneHus. OYHKUMM OpraHOB BBIIENECHHWS. BbieneHue
NpoayKToB oOMeHa. OpraHbl MOYeBBIIENMTENbHON cucTembl. CTpoenue u pabota
noyek. 3HaYeHHe OPraHOB BbIIETEHHUS B I0/IEPXKAHMIK [IOCTOSHCTBA BHYTPEHHEH CpejIbl
OpraHu3ma.

Koxa. Oyukuum koxu. Crpoenue Koxku. [IpousBoanble KOXH. Poib KOXU B
perynsuun Terioodmena. Ilepsas romous mpyu 06MOpaKMBaHUM, 0KOTE, TEILIIOBOM W
CONHEYHOM yZapaXx. 3HaueHWe 3aKaluBaHMs OpraHu3Ma. EcTecTBeHHblE (aKTOPHI
3aKaJIMBaHMs U TIPAaBKJIA ITOJIB30BAHMS UMH. [ MTHEHa KOXU U OB

Ananuzatopsl. Yuenue W.ILITaBnoBa 06 ananusatopax. 3HaueHHe aHATH3aTOPOB
AJIsL BOCIIPHSTUS OKPYXKAIOMIET0 MMpa. 3pUTeNbHbIH aHanu3zatop. CTpoeHHe riasa.
CBeTouyBCTBUTENBHBIH ammapar rnasa. llocTpoeHue H300paXKeHHs HA CeTdYaTKe.
BimsopykocTs, manbHO30pKOCTE M HMX KOppekiws. IurueHa 3penus. CIyXoBOii
aHanusarop. CTpoeHwe W rurueHa opraHa ciryxa. MeXaHH3M BOCTIPMATHS 3BYKOB.
Bectubynsipupiii ananusatop. Ocssanne. MexaHH3Mbl BOCHPHATHS IPHKOCHOBEHHS,
xomozxa, terma. OGoHsAHMe. MexaHusMm BocrpusiTis 3amaxoB. Bkyc. MexaHusm
BOCTIPUSITHS TTHIIIH.

Beiciiast HepsHas nesrensHOCTh. Pois M. CeueHoBa B pasBUTHH y4eHHs O
BbICLIEH HEpBHOW nestenbHocTH. Yuenme WM.ILITaBnoBa 06 ycnoBHEIX pediexcax.



YcnoBuble u 6e3ycioBHble peduiekcel. O6GpasoBanue u TOPMOXKEHUE YCIIOBHBIX
peduekcoB. Peduekcsl - ocHOBa moBeseHMS JKUBOTHBIX. (OCOGEHHOCTH BBICLICH
HEPBHOH JeATENBHOCTH 4enoBeKa. HemocpencTBeHHBle U pedeBble  YCIOBHBIE
pasnpaxurend. @ynkuus peun. [lepBasi U BTOpas CUrHanbHbIE CHCTEMBI. | MTHeHa
YMCTBEHHOTO Tpyjaa. Pexxum gus. Pexum Tpyaa w ornaeixa. ['mruena cua. Bausaue
ankorois, Tabaka ¥ HAPKOTHYECKUX CPEJICTB Ha HEPBHYIO CHCTEMY.

PasBuTne yenoBeueckoro opranmsMa Mykckas M HKEHCKAs TIOJOBBIE CHCTEMEL.
Ilonoseie knetkn. OmnomorBopexue. Ponb XpomMocoM B mepenade HacleICTBEHHBIX
CBOMCTB. CXOJCTBO paHHHX CTAIMil Pa3BUTHs 3apOJbIA YEOBEKA W TTO3BOHOYHBIX
XUBOTHBIX. [luranue 3apospima yenoseka. [TocTaMGpuoOHANBEHOE pa3BUTHE YelOBeKa.
OcobeHHOCTH pa3sBUTHS JETCKOTO ¥ IOHOLIECKOrO OPraHU3MOB. 3HaueHHe (GH3MIecKoil
KyJBTYPBI 1 CIIOPTa JJISI HOPMAILHOIO Pa3sBUTHSA M YKperUleHUs opraHuMsMa. Biusnue
ankorons, Tabaka ¥ HAPKOTMYECKMX CPEACTB HA KJIETKH, OPraHbl M CHCTEMBI OPTaHOB
4esioBeKa B SMOPHOHANBHBIA 1 TOCTIMOPHOHAIBHBIN MEPUO/IBI.

Opranusm kak emunoe menoe. KoopiuHanmsi [esATeNHOCTH BCEX OpPraHOB
(rymMopainbHbIe ¥ HEpBHBIE MEXAHM3MbI PETYISILMM).

CornacoBaHo:
[Ipencenarens 3K3aMeHAMOHHON KOMUCCHH
1o 6uosnoruy, U.0. 3aBeyromei kaheapoit

0011el OMONOrHY U AaHATOMUH MOATOTOBUTEILHOTO
dakynpreTa, K.0.H., JOUEHT = — E.B. Tpodumosna



