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BBeenue

buonornyeckue 3HaHMS MOAPACTAIONIETO TMOKOJIEHHS SIBISIOTCS 0Oa30BBIMHU IS
NOHUMAaHUS 3aKOHOB PUPO/IbI, (HOPMUPOBAHMS 3J0POBOTO 00pa3a KU3HU, 00eCTIeUeHUS
FEHETUYECKOM TPaMOTHOCTH, TUTMEHUYECKOTO U  AKOJIOTMYECKOrO0 BOCHUTAHUS,
MOATOTOBKMA K TPYJIOBOM JI€ATENTbHOCTH B O0JACTH MEIUILMHBI, OWOTEXHOJOTHUH,
CEJIbCKOT0 XO35KMCTBA U MH. Jp.

AOUTYPHUEHTHI BBICIITUX MEIUIIMHCKUX YUEOHBIX 3aBEJCHUI Ha dK3aMeHE TI0
OMOJIOTUY JOJKHBI TTOKa3aTh HEOOXOAUMBIE JIJIsl MPOAOJIKEHUSI 0Opa30BaHUs B By3€
3HAHUS:

- JBOJIOLMOHHOIO PAa3BUTHUS KUBOW NPUPOABI, a TAKXKE TJIABHEUIINX MOHSATHM,
3aKOHOMEPHOCTEW M 3aKOHOB, KAaCaloOIIMXCS CTPOCHUS, HACJICAOBAHUS NPU3HAKOB,
KU3HENCITEIbHOCTH W PAa3BUTHSL PACTUTEIBHOIO, UBOTHOTO M YEJIOBEYECKOIO
OPraHHU3MOB;

- KaccuUKaI OCHOBHBIX TAKCOHOMUYECKHUX TPy PACTCHUIA UKUBOTHBIX;

- MmopdoJsioruu u GU3NOJIOTUN PACTEHUM, )KUBOTHBIX U UEJIOBEKa;

- OMNPEACISIONINE [IEHHOCTHBIE OPUEHTAllMM B OTHOILICHWHM K OKPYXaloUIEH cpeae, K
COOCTBEHHOMY 3JI0POBBIO U 3/I0POBBIO OKPYIKAIOIIHNX;

YMEHUSL:

- 00OCHOBBIBATh BBIBOJIbI, ONEPUPOBATH OMOJIOTHYECKHUMHU TEPMUHAMHU U TOHITHUSIMHU
Ui OOBSCHEHUS SIBJIGHWM TMPUPOABI C NPUMEHEHHEM TMPUMEPOB U3 MPAKTUKHU
31paBOOXPAHEHHUS, CETbCKOXO03SIMCTBEHHOTO M TPOMBIIIJIEHHOTO TPOU3BOCTBA;

- BBIpAXaTb OCHOBHBIC MOJIOKEHUS HAYYHOTO MHUPOBO33PEHHUS, SKOJIOTHYECKOIO
CO3HAHUs, IPUHIUIIOB COXPAHEHUS 3I0POBBSI.

Paznen 1. O0uias 6moJiorus

buosnorus - Hayka 0 )KU3HH.

3HavueHHEe OMOJOTUYECKOW HAYKH IS CEIhCKOTO XO3SMCTBA, IMPOMBIIUICHHOCTH,
MEUIIMHBI, TUTHECHBI, OXPaHbl MPHUPOAbL. JKUBBIE CHUCTEMBI: KJIETKA, OpPTaHU3M, BU],
ouorieno3, oOmocdepa, ux sBomtonms. [Ipu3HaKu >KUBBIX CHUCTeM: OOMEH BEIIECTB
SHEPrUu, LEJIOCTHOCTh, B3aUMOCBS3b CTPYKTYpbl U (YHKUUN, CBS3b CO CpEIOi,
CaMOPETYIISIIHSL.

Bxnan 6uonorudeckoil Haykd B (POpMHUPOBAHUE HAYYHOH KapTHUHBI MUpa, OOIIen
KYJbTYPbI JINYHOCTH.

OO6mme 6MOTOTUYECKUE 3aKOHOMEPHOCTH. Y POBHU OpPTaHU3allUN KUBOU TIPUPOJIBIL:
MOJICKYJISIPHBIN, KJIETOYHBIH, OpTaHU3MEHHBIM, MOIYJISILIMOHHO-BUI0BOM,
OMOTeOIICHOTUYECKHM, OMOCHEPHBIN.

[urosorusa. Victopusi OTKpbITHS KIETKUM. OCHOBHBIE IOJOKEHHUS KIETOYHON
Teopur. Meronbl n3ydeHust KiIeTkU. Kierka — anemeHTapHas KuBas CHCTEMAa, OCHOBHAS
CTPYKTypHas U (PyHKLMOHAIIbHASI €JUHULIA PACTUTEIIBHBIX U JKUBOTHBIX OPraHU3MOB.

XuMuueckuil coctaB ki1eTku. Cofep:kaHne XUMUYECKHUX JJIEMEHTOB B JKUBBIX
cucteMax. Makpo M MHKpPO3JIEMEHTHI KIETKM. Bona u napyrue HeOpraHuyeckue
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BCIICCTBA U UX POJIb B ) KUBHCACATCIbHOCTHU )KUBLIX CUCTCM.

Opranuueckue BeELIECTBA KIETKU. YIUIEBOJAbl. MoOHOcCaxapuipl, IUCaxapuapl U
MOJIMCAXapU/Ibl PACTUTEIBHBIX U YKUBOTHBIX KJIETOK, UX CTPOCHUE U(PYHKITUH.

JIununel u ux npousBojHble. CTpoeHue U (yHKLUUU JIMIUIOB B PACTUTENbHBIX U
KUBOTHBIX OpraHU3Max

benku kak Ouomnonumepsl. AMHMHOKUCIOTHI, HMX CTPYKTypa M CBOWCTBa.
[lepBuuHas, BTopuyHas, TPETUYHAS U YETBEPTUUHAS CTPYKTYPhI OCIKOBOW MOJEKYJIBI.
[Tpumepsl MPOCTHIX U CHOXKHBIX OeiakoB. DyHKIUU OenkoB B KieTke. DepMeHTHI, UX
POJIb B IIPOLIECCAX JKUZHEAEATENBHOCTH KIIETKH.

Hyxneunosbie kucnotrel. PHK u JIHK xak Ouonomumepst. Hykneotuasl, ux
CTPOEHHE M COEJUHEHUE Npu OOpa30BAHMM MOJMHYKJICOTUAHOW uenu. CTpoeHue u
¢byuxkumn  JIHK, Mecronaxoxnenue B kierke. [IpuHuun KOMIUIEMEHTAPHOCTH.
Perumkanns /JIHK kak peakuusa marpuuyHoro cuHrtesa. Ctpykrypa m Buiael PHK, mx
¢ynkuuu. Kon IHK (PHK).

AT®. Conepxanne ATO B kietke. Makpospruueckue cBsizu B AT®. 3naueHue
AT® B KU3HENEATEILHOCTH KIETKU.

Crpoenue xieTku. OCHOBHBIE CTPYKTYpPHbIE KOMIIOHEHTBI 3YKapUOTHYECKON
KJICTKH: HapyXHas KIETOYHAas MeMOpaHa, LWTOIUIa3Ma W sAapo. buonormueckas
MeMmOpaHa, ee ctpoenue u (pyHkrmu. [lepeHoc BemecTB uepe3 meMmOpaHy. OpraHoubl U
BKJIFOYCHHUSI IIUTOIUIa3Mbl. MeMOpaHHbIE W HeMeMOpaHHBIE OPraHOWbl KJIETKH, WX
CTpoeHue, (DYHKIIMHU, MECTOHAXOKICHUE B KileTKe. OCOOCHHOCTU CTPOEHUSI PACTUTEIHHOU U
KUBOTHOM KjIeTKH. CTpoeHuEe MNpOoKapuOTHUUECKOW KIeTKU. IIpokapuorndeckas u
AyKapUOTHUYECKasl KJIETKH, UX CXOJICTBA U OTJIUYHS.

Heknerounsie ¢popmbl xu3HU. Bupychbl. YapTpaMuKpoCKONMYECKas OpraHu3alius
BUpPYCOB M OakTepuodaroB, MX 3HAUYEHHE U POJIb B Tpupoje. BupycHbie OoJe3HU
YyeJIoBeKa, )KUBOTHBIX U PACTEHUM.

OOmeH BelecTB U PHEpruu B KiieTke. [lnactnyeckuii u SHEPTeTUYECKU 0OMEH
— OCHOBA KM3HEICSITEIbHOCTU KIIETKHU.

[Tnactuueckuit oOMeH. ABTOTpodHBIE, MHUKCOTPO(GHBIE U TeTepoTpodHbBIC
opranusmbl. ®oTocuaTe3. OCOOEHHOCTH 0OMEHa BEIIECTB U SHEPIHH B PACTUTEILHOMN
kietke. buomornueckuit cmpicn (orocuHTe3a. Ximoporutactel. CBs3b CTPYKTYphl U
¢ynkuuu. CsetoBast (aza dotocunte3a. TemHoBas (aza QorocunTeza. Poib
depmentoB. buonormdeckmii  cmbicn  1ukina  KameBuaa.  IlyTm  mOBBIIIIEHUS
MPOAYKTUBHOCTH MPOIECCOB POTOCUHTE3A Y CETLCKOXO3SIMCTBEHHBIX PACTEHUM.
XeMOCHHTE3 Ha MPUMEPE JKEJIe30-, HUTPO- U CEPOOAKTEPUH.

buocunte3 Oenka. Ponb HYKIEHMHOBBIX KHCIOT B Tpoliecce OMOoCHMHTe3a Oerka.
I'en u ero pons B OuocuaTese 6enka. Kox JIHK. Peakuun MmarpuuHoro cunresa Oenka -
TPaHCKPUMIMsS U TpaHchsuua. Pons GpepMeHTOB B ocyllecTBIeHUH OMOCHHTE3a OejKa.
3nauenne AT® B aToM mpoiiecce.

DHepreTuueckuii 0OMeH. DTarbl JHEPreTHYECKOro OOMEHA B KIIETKE.
[ToaroroBuTENbHBIN ATAI.

AHaspoOHoe gpixanue. [numkonmu3. Buasl  OpokeHus. DHepreTudeckas
3¢ (PEeKTUBHOCTH MPOLIECCOB MIMKOJIU3a U OPOKEHUS.

AspobHoe npixanue. OcHOBHbIE ocoOeHHOcTH lukiaa Kpebca (Ouonoruueckuit
CMBICH). DHepreTudeckas 3pHEeKTUBHOCTh MPOIIECCOB a3POOHOTO JbIXaHUS.



MuToxoHapuH. CBsi3b cTpykTypel U (yHkuuu.  OKUCIHTENIbHOE
dbochopunupoBanue. B3auMoCBsI3b NPOLECCOB SHEPIETUYECKOrO0 M IMIACTUYECKOTO
oOMeHa B KJIEeTKe. ABTOPETYJISIIHSA XUMHUUECKUX MPOIIECCOB B KIIETKE.

Jlenenue knetok. JlemeHue - OHMONOTHYECKUH TMpolecc, JISKAIMM B OCHOBE
Pa3MHOXKEHUS u VHJIUBUY AJIBHOTO pa3BUTHUA OpPraHu3MOB. CoctosHue
HACJICJICTBEHHOIO0 Marepuana B Henensamemcs saape. [locrosHerBo kommuectsa JHK B
sape. UHAMBUyalbHOCTh U CTPOCHHUE XpOMOCOM. ["amiouIHbIA U AUTUIOUIHBIA HAOOPBI
XpoMocoM. BUI0BOE ITOCTOSTHCTBO YK CJIa XPOMOCOM.

Murto3. Murtotndeckuid 1ukiI. OONIHOCTh Mpollecca MHUTOTHYECKOTO JCICHUS
KJIEeTOK y aykapuot. ®a3el muto3a. [loBegenne xpomocom B MuTo3e. buonornueckuii
CMBICJI MUTO3a. KiIeTOUHBIN [TUKII.

Meio3. I u Il nenenus menosa. [loBegenne xpomocoM B menose. buonornueckuin
CMBICJI MeHo3a.

AmuTo3 kKak ¢dopma JeraeHus HMHTEpQa3HOro sapa, HE COMPOBOKIAOIIASICS
PaBHOMEPHBIM pAaCIPEACICHUEM HACIEACTBEHHOIO MaTeprUaia. 3HAUEHUE aMUTO3a.

I/Iﬂz!l/le! YAJILHOE Pa3sBUTHE OpraunimMos. ["'ameTorenes - mponecc
(I)OpMHpOBaHI/IH IIOJIOBBIX KJIeTOK. (OCOOSCHHOCTH OBOI'EHE3a M| CIIepMaTorcHesa.
CTpOCHI/IC ITIOJIOBBIX  KIJICTOK. OHJIO,HOTBOpeHI/Ie - Imponecc BOCCTAaHOBJICHHUA

JTUIUIOUTHOTO HAbOopa XpoOMOCOM.

OnHTOreHe3 — MHAMBHUAYAIbHOE Pa3BUTHE OpraHU3Ma. DMOpPHUOHAIBHOE Pa3BUTHE.
Pa3BuTHe OMI0JOTBOPEHHOIrO siflla Ha HpuMepe JaHueTHUKa. [Ipomecc npoOieHwus.
Mopyna. Cragus 6mactynsl. [Iporecc ractpynsmuu. Ctaaust TacTpyiabl. 3apObIIIEeBhIE
JUCTKH. ['OMonorust  3apoAbIIEBBIX JIMCTKOB KaK  CBUJAETENIBCTBO  €JUHCTBA
MIPOUCXOXKICHUS )KUBOTHBIX. 3aKiIaJika TKaHe U cucteM opranoB. [locTamOproHanibHOE
pazsutue. llpsmoe u Hempsimoe pa3BUTHE Yy OECHO3BOHOYHBIX U MO3BOHOYHBIX
KUBOTHBIX. BpeaHoe BIMsHHUE aKOTr0JIsl U HUKOTMHA HAa Pa3BUTHE OpraHu3Ma 4ejoBeKa.

Pa3smHoxkenune opranu3zMoB. PopMbl pa3MHOXKEHUST OPraHu3MOB - Oecrojioe H
nosioBoe. Buibl 0ecrosioro v mojoBOro pa3MHOXEHUS y pACTEHUN U )KUBOTHBIX.

OCHOBBI I¢HeTHKHU U _cejekuuM. IIpenMer, 3aaaum U METOAbl T€HETUKU. |'€HeTMKa —
HayKa O 3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH W W3MEHYMBOCTU. OCHOBHBIC MOHSTHUSA
FEHETUKHU: T€H, QJUICJIbHbIE M HEAJUICIbHBIE TI'€HbI, JOMHUHAHTHBIE WM PELECCUBHBIC
MIPU3HAKW; TOMO3UTOTa W TeTEPO3UTroTa; (PEHOTHUII, TEHOTHI, TEHOM, KapUOTHII, Tpymma
CLEIUICHUS.

OCHOBHBIE ~ 3aKOHOMEPHOCTHM  II€pelladyd  HacCJEACTBEHHBIX  IPHU3HAKOB.
3aKOHOMEpPHOCTM  HACJIEIOBAaHMS  IIPU3HAKOB,  YCTaHOBJICHHbIe [ .MeHaenem.
['mbpunonornueckuii  METOJT  W3YYEHHUs  HACJIEACTBEHHOCTH.  MOHOTHOpHUAHOE
ckpemuBanue. IlepBeiit 3akon [.Mennensa. EnuHooOpasue THOpUIOB NEPBOTO
nokosnenus. Bropoit 3akon I'. Mengaensa. Pacuiensienue mno reHotuny U (eHOTUIy
ruOpuoB  BTOporo  mokosieHus. CTaTUCTHYECKUH  XapakTep  pacileTICHUS.
[IpomexyTOUHBI THIL HACJIEIOBAHUS. AHanuzupyroiiee CKpELIMBAHUE.
Cratuctuueckuii xapakrep pacuierieHus. Tperuit 3akon I'. Mennens. Jlurubpunnoe u
MOJIMTUOPHUIHOE CKpeluBanue. He3aBucumoe KOMOMHUPOBAHHWE HACIIEICTBEHHBIX
MPU3HAKOB TIPH JU- W MOJUTHOPUIAHOM CKpemmBaHuM. [luTomornmueckre OCHOBBI
3akOHOB [ .MeHnpeinsd. ['nnoresa «uucToTsl rameT». Meno3 kak MaTepualibHasi OCHOBA



3aKOHOMEPHOCTEN HACJIe0BaHUs IPU3HAKOB U TMIIOTE3bl «YUCTOTHI TaMeT». SnepHas u
UUTOIJIa3MaTUYECKAs! HACIIEACTBEHHOCTb.

XpoMOCOMHasi TeOpusl HacJeACTBEHHOCTH T.MopraHa. SIBieHHE CLENIIEHHOTO
HacyenoBaHus. [loTHOE W HEMONHOE CUEIUIEHHE, POJb KPOCCUHIOBEpPa B HApyIICHUU
cueruieHus. ['eHeTrka nosja, nporaMHO€e, CHHIAMHOE, SIIMTAMHOE ONPEAETICHHE TI0JA.

XpOMOCOMHBIM MEXaHU3M ompeaesneHus MoJia. [lomoBble XpOMOCOMBI U ayTOCOMBI.
CuenyieHHOoe C 0JIOM HACJIEIOBAHUE.

B3aumopeiicteue reHoB. BsaummopneicTBue amienbHbIX TeHOB. HacnemoBanue
rpynn KpOBH Kak IPUMEP MHOXKECTBEHHOIO ajUleu3Ma M KOJIOMHUHUPOBAHUA.
JloMuHMpOBaHME, HEMOJIHOE TOMUHUPOBAHUE, CBEPXIOMUHUPOBaHUE. B3anmoaencTeue
HEAUICNIbHBIX T€HOB. ['€HOTHIT KakK LEJIOCTHAs WCTOPUYECKH CIIOKUBIIAACS CHUCTEMA.
Onucra3, KOMIUIEMEHTAPHOCTb, mnoJuMepus. lIneldoTpornHoe [eWCTBHE TI'EHOB.
3aKOHOMEpPHOCTM HM3MEHYMBOCTH. POJb TreHOTMIIa W YCJIOBUM BHEIIHEHW CpEIbl B
dopmupoBaHuu (HheHoTUNA.

N3menunBocth M ee ¢opmbl. MonudukannonHas u3MeHuMBoCcTh. Hopma
peakiuu. CTaTUCTUYECKUE 3aKOHOMEPHOCTH MOJU(PUKAIMOHHON HW3MEHUYUBOCTH.
BapuannonHeli psx U BapualMOHHAs KpUBas, METOAbl ONPEACIECHUs CPEOHEU
BEJIMYMHBI BapHAIMOHHOTO psfa. ['eHoTunuuyeckass W3MEHYMBOCTHh: KOMOWHAIIUU U
myTaruu. [lyTn KOMOMHATUBHON M3MEHYMBOCTH. MyTaluu: T€HOMHBIE, XPOMOCOMHBIE
U TeHHble. MyTareHHble (AKTOpPBl. ODKCIEPUMEHTAIBHOE TMOJYYEHHUE MYyTallUu.
MyTamuu kak Matepuan Jyisi UICKyCCTBEHHOTO M €CTeCTBEHHOTro O0TOOpa. 3arps3HeHue
MIPUPOJHOM CPEIbl MyTareHaMHU U €10 IOCIIEICTBHUS.

I'enetuka d4enoBeka. MeTonbl HM3Y4YEHHS  HACJIEACTBEHHOCTH  YEJIOBEKA.
[{utoreneTuueckui, OJIU3HEIOBBIM, TEHEAJIOTUYECKUH, MOMYJISIIIMOHHO—BUIOBOM.
3HauYCHUE TEHETHKH i1 MeauuuHbl. [IpegynpexnaeHue u JiedeHUE HEKOTOPBIX
HACJIEICTBEHHBIX OOJIE3HEH.

['eHeTnka — TeopeTMdeCKas OCHOBA CENEKLMHU. 3aJa4d COBPEMEHHOW  CEJIEKIUH.
H.M. BaBunoB 0 nponUCX0XKAECHUN KYJIbTYPHBIX pacTeHUN. OCHOBHBIE METOJIBI CEIEKIINN
KUBOTHBIX, PACTCHHUH, MHUKPOOPTraHM3MOB  (AyTOpPUIMHI, TEeTE€PO3UC, HHOPHUJIUHT,
MOJIAIUIONIUS, MAcCOBBI OTOOP, MHIMBUAYATbHBIN OTOOp, WHIYIIMPOBAHHBIA MYTarcHes).
3akoH romoJiorunueckux psigos H.M.Basuiosa.

Cenekuusi  Oaktepuil, TpuOOB, €€ 3HAYEHUE I MHUKPOOHOJIOTUYECKOMN
MPOMBIIIUIEHHOCTH (MOJTyYe€HUE aHTUOMOTHKOB, (PEPMEHTHBIX MpenapaTroB, KOPMOBBIX
apoxckel u nip.). OCHOBHBIE HANpPaBJICHHUS OUMOTEXHOJIOTMH (MHUKpPOOHOJIOTHYECKAs
MPOMBIIIUIEHHOCTb, TeHHAs ¥ KJICTOYHASI MHKEHEPHS).

buochepa m HaydHO-TexHWYECKHH Tmporpecc. buocdepa B mepuom HaydHO-
TEXHUYECKOTO Tporpecca M 370pOoBbe ueloBeka. [IpoOeMbl OKpYKAIOMICH CpEIbl:
3al[UTa OT 3arps3HEHHs, COXPAHEHHS ATAJOHOB M NMAMSITHHUKOB MNPUPOJBI, BUAOBOIO
pazHooOpasus, OUOIEHO30B, JTAHAMA(TOB.

JBOJIOIIMOHHOE _yuyeHWe. OOmias XapakTepuCTUKa OHOJOTHMH B JIOJapBUHOBCKUMN
nepuof. ['ocnoacTBo B Hayke MeTapU3WYECKUX MPEICTaBICHU O HEU3MEHHOCTU
NPUPOJIBI U «M3HAYAIBHOM 11enecoo0pasHocty. Tpyasl Kapna Jlunues mo cucremMatuke
pacTeHMI U >KMBOTHBIX, MX 3HadyeHue. Yuenue JK.b. Jlamapka 00 3BOJIOLMM KHUBOM
IIPUPOABI U €ro 3HadyeHue. IlepBbie pycCKkue 3BOJIIOLMOHKUCTHI.

Hcroprueckue npeanocblIKi BOSHUKHOBEHUs yueHus Yapib3a JlapBuHa.



OO0I111eCTBEHHO-9KOHOMUYECKHE TPEANOCHIIKHA, YCIIeXU OHMOJIOTHU B MEPBOM IOJIOBHHE
XIX Beka. Ycnexu CellbCKOTO XO34MCTBA B BBIBEAECHUU ITOPOJ JOMAIIHUX )KUBOTHBIX U
COPTOB KyJIbTYpHBbIX pacteHuil. IlyremectBue Ha kopabne «burnp»y. Tpyner Y.
JlapBuHa.

OCHOBHBIE TOJIOKEHUS 3BOJIONUMOHHOTO yueHus Y.JlapBuHa. 3HaueHHE YUYEHHS
JUTsE pa3BUTHS ecTecTBo3HaHUS. COBpPEMEHHBIC MPEACTABICHHS 00 SBOJIONUU KUBOU
npupoAsl. JBrxkymue cuisl 3Boitonuu. Hacneacresennocts. M3menunBocTs. Buibl

n3MeHunBocT. EcrecTBeHHblt 0TOOp. Bemymias poib ecTecTBEHHOro oTOOpa B
sBosonK. boproa 3a cymiectBoBanue. @opmbl 00pHOBI 3a CYIIECTBOBAHUSI.

HckyccTBeHHBIN OTOOpP M HACTEACTBEHHAS W3MEHYMBOCTH - OCHOBA BBIBEICHHS
MOPOJI JOMAIIIHUX >XHBOTHBIX M COPTOB KYJBTYpHBIX pacteHuid. OOIiee u pa3indHoe
MEX/y UCKYCCTBEHHBIM M €CTECTBEHHBIM OTOOPOM.

[IlytTu u HampaBieHHs 53BOJIOLMMOHHBIX MpeoOpa3zoBaHuil. MUKpPOIBOIIOLKS.
I'enetnuka m Tteopus »HBomonuu. llomynsauus Kak 3JeMEHTapHas 3BOJIIOLMOHHAA
eauHuna. ['eHetuka momyssiiuil. MneanbHple M peajbHble MOMYJSLUU. 3aKOH Xapau-
BaiinGepra. Pe3epB HaciieZICTBEHHOW HW3MEHYMBOCTA B MPUPOAHBIX IOMYJISALHUAX.
['enetnaeckue mporiecchl B nonysamusx. [loHsTre 006 3KOIOTHMYECKONW U TeHETUYECKON
XapaKTEPUCTHKAX  TOMYyJANHWA.  DJIEeMEHTapHble  (DAKTOpPBl  MHKPOIBOJIOIUH.
EcrectBennbiii oTOOp - HampaBiswoumid (aktop 3BodronuM. TBopueckas poJib
€CTECTBEHHOT0 0TOOopa. DOopMBI €CTECTBEHHOTO OTOOpA, MX CBSI3b U COOTHOILEHHUE C
ycioBUsIMU  cpeAbl. BupooOpaszoBanue - pe3ynbTar  MHKpol3Boitouuu. Ilytu
Busi000pa3zoBanus. Bua. Kpurepuu Buga. Ctpykrypa Buaa.

MakponsBomonusi. Bo3HUKHOBEHHE HAJBUIOBBIX TaKCOHOB. [IprcnocoOuTenbHbIN
XapakTep 3BoIoUUUA. OTHOCUTENbHAS 11€1€C000Pa3HOCTHIIPUCIIOCOOIEHHOCTH.

['aBHBIC HaATPaBJICHHS JBOJIONUU - OMOJOTHYECKUN PErpecc U OMOJIOTUYECKHIA
nporpecc (A.H.CepeprieB). BwimMupanue BHAOB Kak pe3yJbTaT OHOJOTHYECKOTO
perpecca. [lyTu nocTimxenus 6uosorunyeckoro nporpecca (apoMopdos, nauoaganTams,
nereHepauus).  Pe3ynabTarhl  3BOJIIOLMU: IPUCIIOCOOJIEHHOCTh ~ OPraHU3MOB,
MHOroo0Opasue BUI0B, IOCTENEHHOE YCI0KHEHUE OpraHUu3aluy.

OCHOBHBIE [TOKA3aTENbCTBA JBOJIIOLUM OPraHUYECKOTO MHUpPA: CPaBHUTEIIBHO-
aHATOMHUYECKUE, 3MOpHOJIOrHYecKue, Ouoreorpauueckue M NaJleOHTOJIOTHYECKHE.
CpaBHUTENBHOE M3YYEHHE CTPOEHUS COBPEMEHHBIX >KMBOTHBIX M PACTEHUN C LENBIO
JIOKa3aTeIbCTBA UX MCTOPUYECKOrO pa3BUTHA. ['omonorus u ananorus. PyiuMeHTHl u
aTaBU3Mbl B CTPOCHHMHM COBPEMEHHBIX OPIraHM3MOB KaK JOKAa3aTEIbCTBA JBOJIIOLUH.
CXO0ncCTBO 3apOABINIEBOTO PA3BUTHS OPraHU3MOB KakK JOKa3aTEIbCTBO EIUHCTBA HX
IIPOUCXOXKAeHUs. bruorenernueckuii 3akoH Mrosuiepa - I exkens.

Cucrema pacTeHMl W J>KMBOTHBIX - OTOOpaK€HHE HBOJIONMH. [IpUHIUIIBI
COBPEMEHHOM KiIacCU(PUKALUUA OPTaHU3MOB. TaKCOHOMUYECKHUE €IUHUIIBI.

Pa3BurTie OpraHu4ecKoro Mupa.
[Tyt pa3Butusi opranudeckoro mupa. Jlenenue ucropum 3eMiid Ha 3pbl U

nepuoabl. Pa3BuTHE OpraHMYecKOro MHpa B aApPXEUCKYH0, MPOTEPO30MCKYHD U
MAJIEO30UCKYI0 Hpbl. BO3HUKHOBEHME pPACTEHUM W KUBOTHBIX - JIUBEPIEHIUA B
OpraHM4ecKoM Mupe Mo crnocoOy nutanus. Kocmuueckas poiib 3€J€HBIX PACTEHHI.
OIHOKJIETOYHBIE 1 MHOTOKJIETOUHBIE OpTaHU3Mbl. BBIX0/1 pacTeHHil Ha CyIIly B



naneo3oiickyto apy. I[lcunoputel. Mxu. I[lpuumHbl pacuBeTa NanoOpOTHUKOBUJIHBIX.
[TosiBnEeHHE TOJIOCEMEHHBIX PACTCHUH.

Brixoa KMBOTHBIX Ha cylly. BO3HMKHOBEHHE NMO3BOHOYHBIX ITyTEM MOBBIIICHUS
OpraHu3alliy, Pa3BUTUS MPUCIOCOOTICHUIN MUPOKOr0 3HAYEHHS] U PACIIMPEHUs CPEIbl
obutanus. Kucreneprie kak Npeakd 3eMHOBOJHBIX. [losiBieHME M paclBET JIPEBHUX
3eMHOBOJHBIX. Cteroredansl - COOpHasi rpynna APeBHUX 36MHOBOIHBIX.

Pa3Butre oprannyeckoro mupa B ME3030UCKYIO 3py. ['0CIIOACTBO TOJI0CEMEHHBIX.
[TossBneHne u pacnpoCTpaHEHUE MOKPHITOCEMEHHBIX. PacuBeT NpecMBIKAIOMMXCS.
BosnukHoBeHue ntuil u miekonuTaomux. [lossienne koctuctoix poid. [Ipudnnb
BBIMUPAHHUS TOJIOCEMEHHBIX U MPECMBIKAIOIINXCSI B ME3030MCKYIO 3pY.

PazButme opranumueckoro mupa B KaMHO30MCKYyHO 3py. ['ocnmoactso
MOKPBITOCEMEHHBIX, HACEKOMBIX, MNTUIl W MJEKONUTAIOUMX. BO3HUKHOBEHHE B
MPOIECCE DBOJIIOIMM MHOTOYHMCIICHHBIX MPUCHOCOOJEHUM K Pa3HOOOpa3HbIM cpeliaM
oOUTaHUS.

Bnusinue nesTelpbHOCTH YelloBeKa Ha MHOrooOpaswe BHJAOB, IPUPOJHbBIC
coo0uIecTBa U UX OXpaHa.

[Ipoucxoxaenne denoBeKa, aHTpororeHe3. YemoBekooOpasHbie OO0E3bsIHBI U
yenoBeK. Y./[apBUH O NPOUCXOXKICHUM YEIOBEKAa OT JKUBOTHBIX. J[BMKylIue CHIIbI
AHTPOIIOT€HE3a: COIHMAIbHbIE W Ouojormdyeckue (aktopel. Bemymias poib 3aKOHOB
0OIIIECTBEHHOM KU3HU B COIIMAIIBHOM Iporpecce yesnoBeuecTBa. Poiap Guonornueckux u
COIMAJIbHBIX (PaKTOPOB B IBOJIIOIIMHU YETIOBEKA.

Hckonaembie ocTaHkH yenoBeka. [[peBHeiine moau (MMTeKaHTPOI, CHHAHTPOI,
reiaensoeprckuii yenorek). JlpeBHue monu (HeaHaepTaiblibl). Vckomaemble JIOAU
COBPEMEHHOT0 THUIa (KPOMaHbOHIIbI).

Benymiast ponb 3aKOHOB OOIIECTBEHHOM >KU3HUM B COIMAJIBLHOM IIporpecce
yejoBedecTBa. EJIMHCTBO MOPOUCXOXKACHUS YEJIOBEYECKMX pac. AHTHHAy4Has,
pEaKMOHHAs CYLIHOCTh «COLMAIbHOIO JapBUHU3MAa» U pacu3Ma.

Bo3nukHoBenue >ku3Hu Ha 3emuie. JKU3Hb - KadeCTBEHHO HOBas Qopma
JNBW)KEHUSI MaTepur. JloHay4yHblEe IPEACTABICHUS O MPOUCXOKICHUU KU3HU. Y UYEHUE O
camozapoxaenuu. Pab6otei ®.Penu wu JlIlactepa, pokasaBiime HEBO3MOXKHOCTH
caMo3apoXKIeHUs KU3HU. Teopun 3aHoca KU3HU HA 3eMITIO C IPYTUX KOCMUYECKUX TEIl.
I'vnore3a akanemuka A.J.OnapyHa O NPOUCXOXKIEHUMM  KU3HU. AOHOTCHHBIA  CHHTE3
oprannvecknx BemiecTB. CBOMCTBA TEPBUYHBIX OpPraHU3MOB. JIMBEpreHmyst 1mo crocoly
MIUTAHWS: aBTOPO(BI U TETEPOTPOGBL.

Opranm3sm W _cpeaa. DKOJOTUs - Hayka O 3aKOHOMEPHOCTSIX B3aMMOOTHOLIECHUH
opranu3mMoB co cpenod. Ilpenmer wu 3amaum skojoruu. Cpema oOuTaHUd U
aKoJiorndeckue (akropsl. [IpucrnocobieHHOCTs opranu3Ma (BuJa) K aOMOTHYECKUM U
omoTtudeckuMm ¢axktopam cpeanl. KomriiekcHoe Bo3necTBHE (PAKTOPOB HA OpPraHU3M.
OcHOBHBIE KTUMaTHYeCKUE (PaKTOphl (CBET, TEMIEPATYpa, BIAKHOCTH) U UX BIMSHUE Ha
opranusM. OrpanuumBaroniue GakTopsl. JeATEeIbHOCTh YEIOBEKa KAaK IKOJIOTHYCCKUH
daktop. IlpucnocoOyneHusi pacTeHW W KUBOTHBIX K CE30HHOMY PUTMY BHEITHUX
ycnoBuid. Ce3oHHOCTh B mpupojne. COCTOSTHUE 3UMHEr0 MOKOsA. XOJOJA0CTOMKOCTD.
dakTophl, YHPaBISIONIME CE30HHBIM pa3BuUTHEM. SBieHus Qoronepuogusma y
pPacTEeHUU U KUBOTHBIX.

Bun, ero skojorndeckas xapakTepuCTHKa. BHYTPUBUIOBBIC U MEKBHIOBBIE OTHOIICHHMS:
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XUIIHUYECTBO, KOHKYPEHIIMsI, Napa3uTu3M, cuMOuo3. ParmonansHoe
UCII0JIb30BAaHUE BUJIOB, COXpPAHEHHUE X Pa3HOO0pasusl.

[Tonynsiums.  DakTopbl, BHI3BIBAIOIIUE HW3MEHEHUSI YHUCICHHOCTU  MOMYJISIHUU.
Pa3nooOpa3ue momymnsAnuii B IKOCHCTEME, CBS3M MEXIy HHUMHU: TEHETHYECKUE,
Tpoduueckue. [IpoayneHTsl, penyieHTsl U KOHCYMEHTHI. [IuieBbie 11enu u ceTH.

buoreonieno3. KpyroBopoT BEmIECTB U MPEBPALLICHUE YHEPTUHA B 3KOCUCTEMAX Ha
puMepe MPECHOBOJHOTO Bojoema, AyOpaBbl. IIpaBuia sKOIOrMYECKON NMUpamMuabl —
nMpamMujia YUCICHHOCTH, TupamMuaa ouomace, nmupamuaa sHeprun. CaMoperyisinus —
OCHOBA YCTOMYMBOCTH OJKOCUCTEeM. l3meHeHus B skocucremax. lIpuunmHBl CMEHBI
AKOCHCTEM: BHEIIIHHE (€CTECTBEHHbIE M AHTPOIOTE€HHbIE) U BHyTpeHHUE. lloHsiTne o
pactuTenbHOM cooOmectBe. SpycHocTh Haa3emHas M noa3zemHas. (Ce30HHbIE
M3MEHEHUsI B PACTUTEIBHBIX COOOIIECTBAX.

ATpOdKOCHCTEMBI, WX pa3HoOOpasue, OTIMYUS OT MPUPOJHBIX IKOCHUCTEM.
Co3nanue UCKYCCTBEHHBIX OHOTEOIIEHO30B B  pe3yJbTaTe IeJICHANPaBICHHOU
XO34MCTBEHHON JEATEIbHOCTH 4YeJIOBEKA. ArpoiieHo3bl. [loBbIlIeHNE TPOIYKTUBHOCTH
arporeHo30B. OxpaHa ouoreorieHo30B.CoxpaHeHne OMOJIOTMYECKOr0 Pa3HO0Opa3ns Kak
OCHOBA YCTOMYHMBOTO Pa3BUTHUSA SKOCUCTEM.

buocdepa. OcHoBbl yuenus o Ouochepe. I['panunbl Ouochepsl. YueHue
B.1.Bepunanckoro o Ouocepe kak o00o0s0uke 3eMiu, HaCEJICHHOW >KUBBIMU
cymectBamu. Hoocdepa. IlmoTtHocTs xu3HM. JKMBOE BeIIECTBO, €ro ras3oBas,
KOHIICHTpAIlMOHHAs, OKHUCIUTEIbHAas M BOCCTaHOBUTENbHas ¢yHKIUU. Kpyrosopor
BelecTB B Ouocdepe. buorennas murpanus atomoB. Ponb MukpoopraHuzmoB. Poub
yesoBeka B onocdepe. OxpaHa npupojisl ¥ MIAHOBOE BOCIIPOU3BO/ICTBO €€00TaTCTB.

Paznen 2. boranuka
boranmka — Hayka O pacreHusx. PacreHme — NEIOCTHBIM OpraHu3M.

PacturenpHblii MUp Kak CoOCTaBHash dYacTh NPHUPOABI, €ro pa3sHooOpasue u
pacnpocTpaHeHuE Ha 3eMJle.

Crpoenue pacrenmii. Knerounoe ctpoenne pactenus. CTpO€HUE pacTUTEIbHOM
KJIeTKU. TKaHU OpraHOB PAaCTEHUS B CBSI3U C BBIMOIHSAEMBIMU (PYHKIUSMU B II€JIOCTHOM
opranu3Me. B3anmmocBsA3bp OpraHoB. BereratuBHbIE OpraHbl IBETKOBOI'O PACTCHUS:
KOpeHb, CTeOesb, JUCT. ['eHepaTUBHBIE OpraHbl: LBETOK (COLBETHS), IUIOMA, CEMs.
OcHoBHbIE XU3HEHHBIE (DYHKIUU PACTUTENBHOIO OpraHU3Ma: MUTaHHUe, JbIXaHUE, POCT
U pa3BUTHE, pa3MHOXKeHHeE. JIBimkeHne pactenuil. CiocoObl paciipoCTpaHeHus MJI0JI0B U
CeMsiH B Npupoje. 3HaU€HUE CBOEBPEMEHHON YOOPKHU IJIOJOB U CEMSH KYJbTYpPHBIX
pacteHuii. YcioBus )KU3HU pacTeHus (Boaa, BO3yX, CBET, TEIJIO, MUHEPAIbHBIE COJIM).
Binsinue pa3nuyHbIX YCIOBUWA Ha POCT W pa3BUTHE pacTeHUW. Ce30HHBIE SIBIICHHS B
KU3HU TOKPBITOCEMEHHBIX pacTeHuil. Pactenuss BecHoul. OxpaHa pacTeHUl H
YBEJIUYEHUE PACTUTENbHBIX O0raTcTB. 3HAUEHUE PACTEHUH M PACTUTEIBHOTO MOKPOBA B
MPUPOJIE, KU3HU YEJIOBEKAa M B HApPOJHOM Xo3diicTBe. PazHooOpa3ue pacTUTEenbHOTO
mupa. JKu3HeHHble (OPMBI [IBETKOBBIX PACTEHUM: AEPEBO, MOJIYKYCTAPHUK, KyCTaApHUK,
TPaBSIHUCTBIE PACTEHHUS - OTHOJIETHHE U MHOTOJIETHHE. PacTeHne 1 OKpyXkaromas cpeaa.
OxpaHa pacTeHH.

Kopens. ®ynkunn kopHs. PazBurue KOpHSA U3 3apOIBIIIEBOTO KOPEIIKAa CEMEHHM.
Bunbl kopHeil (ryaBHBIM, OOKOBBIE, MpUAATOYHBIC). THUIBI KOPHEBBIX CHCTEM
(cTepxHeBast, MoukoBaTasi). 30HbI KopHs. PocT kopHs. KopHeoii uexiuk. KopueBoi



BOJOCOK. TkaHu KOpHs. BHelIHee M BHYTpPEHHEE CTPOEHUE KOPHS OAHONOJBHBIX M
IBYAOJBHBIX pacTeHud. BupomsmeHeHus: KOpHEW, HUX CTpPOEHHE, OUOJIOrMYecKoe |
XO35UCTBEHHOE 3HaueHue. [lurtanue pacrenui. Ilornomenne KOpHAMH BOABI U
MHUHEpaIbHBIX coJier. [louBa kak cpema Ay KU3HU pacTeHUU. MUHEpaJbHBIE COJIH,
HE00XO0MMbIE pACTEHUIO. 3HaUeHUEe 00paOOTKHU MOYBHI - BHECEHHE Y00OPEHUH, MTOJIUB U
PBIXJICHHE JIJIs )KU3HU KYJbTYPHBIX pacTeHuil. BogHbIe KyJIbTYpHI.

Crebenb. @ynkuuu crebna. Ilober u ero wyactu. BerBnenuwe mnobera.
PasnooOpa3ue moOeroB: MPSIMOCTOSYUE, TIOJI3YYHE, BBIOIIUECS, CTEIIOIIUECS,
ueristronmecd. [louka. [loukn BereratuBHbIE, IBETOYHBIE, CMEIIaHHbIE. VIX cTpoeHue n
pacnosnoxxeHnue Ha ctebine. Pa3Butue mobera u3 mouku. Poct crebns B anmuHy. Tkanu
cTebOig. AHATOMUYECKOE CTPOCHHE CTEOJST OTHOMOJIBHBIX, TPABIHUCTHIX M JIPEBECHBIX
cTebneit nBynoabHbIX. Poct crebns B TommuHy. OOpa3oBaHHE TOAWYHBIX KOJEIL.
Ce3onHble paznuuus B ipeBecuHe. Bo3pacT nepesneB. [lepenpmkenne MUHEPAIbHBIX U

OpraHUYeCcKUX BEUIECTB MO cTe0t0. Buion3MeHeHHbIe TOOETr: KOPHEBHUILE, CTOJIOHBI,
KITyOeHb, JIyKOBUIA, UX CTPOCHHE, OMOJIOTrHYECKOEe U X03UCTBEHHOE 3HAUCHHUE.

Jluct. @Oynkuuu aucta. BHemHee cTpoeHue aucTa (JIMCTOBas IUIACTUHKA,
YEepeIIOK, OCHOBaHWA, NPWINCTHUKH). JKuiakoBaHue nuctbeB. IIpocTble M CIOKHBIE
muctbs. Jluctopacnonoxenue. Tkanu aucta. OCOOEHHOCTH BHYTPEHHEIO CTPOCHHS
JUCcTa B CBsi3u ¢ ero gyHkuusmu. Koxuma v ycThHIila, MAKOTh JHCTa (CTOJOUYaTast U
ryOuaTas TkaHu). CTpoeHue >KHIOK JucTa (IpOBOJsIINE My4yku). JIUCThSI CBETOBBIE U
TeHeBble. JIBwkeHue mucTheB. JlucroBas wmo3anka. OOpa3oBaHHE OPraHUYECKUX
BELIECTB B JIMCThAX Ha CBETy. lloriomenne aUCThIMU YIJIEKUCIIOTO ra3a U BBIACICHUE
kucnopona. Hakoruienne sneprum B pacteHuu. [[pixanue nuctheB. McmapeHune BObI
JUCThAMU. PacTeHusi BIaXHBIX M 3aCylUIMBBIX MeCT oOuTaHus. BumomsmeHeHus
mucTheB. [IpOIOKUTENBHOCT KU3HU JHUCThEB. Jlucroman. 3HayeHHWE JIUCTA I
pacTteHuil. Posb 3€€HBIX pacTeHUI B IPUPOJIE U )KU3HU YEIOBEKA U NXOXPAHA.

BereratuBHOE€ pa3MHOKEHHE LBETKOBBIX pacTeHUM. Pa3mMHOXEHHE pacTeHHU
MOCPEJICTBOM TOOEroB, KOpHEH M JUCTREB B MPHUPOAE U PACTEHHEBOJICTBE
(BUIOM3MEHEHHBIMHM T0OEeraMu, CTEOJEBBIMU M KOPHEBBIMU YEpPEHKAMHU, OTBOJKaMHU,
JeJICHUeM KyCTa, NpHUBUBKOH). buonormueckoe u  XO034HCTBEHHOE 3HAuY€HUE
BErE€TaTUBHOTO PA3MHOKECHMUS.

Opranbsl pa3mHOXeHus. LlBeTok, muox, cems. lIBeTok — opraH cemMeHHOro
pa3mHOXkeHusA. DyHkiuu nBeTka. CTpOEHHE IBETKA: LBETOHOXKA, LIBETOJIOXKE,
OKOJIOLIBETHUK (Yalleyka U BEHYMK), THIUYMHKH, ECTUK (1ecTUKH). CTpOEHHUE THIUMHKU
u nectuka. l{Betku opHomonsle u oboemnosbie. OMHOAOMHBIE U JABY/IOMHBIE PACTEHMS.
Comperust u ux OWonormueckoe 3HaueHue. llepekpecTHoe OIbUICHHE HACEKOMBIMU H
BeTpoM. CamoonsuieHue. VckyccTBeHHOE omnblieHHe. J[BOilHOE OIUIOAOTBOPEHHUE Yy
LBETKOBBIX pacTeHWd M ero mexanus3M. [Ipopacranue mnbuibIbl. OIUIOJOTBOpPEHUE.
OO6pazoBaHue CEMEHHM U IJI0/1A.

Cemsa. @ynkumu cemeHu. CTpoeHue cemMsH (Ha NOpUMEpPE ABYAOJIBHOIO U
OJIHOAOJBbHOTO pacTeHuil). CoctaB ceMsiH. YCIIOBHs IpopacTaHusi ceMsH. BcxoxkecTb
ceMmsH. JlpixaHue cemsH. IIutanue u pocT mpopocTka. ArpoTeXHUKa IIOCEBAa CEMSH U
BBIPAILMBAHUE PACTECHUN.

[Tnon. @yukuum mona. PazHooOpasue mionoB. 3Hau€HHUE LIBETKOB, IUIOAOB U
CEMSIH B IIPUPOJIE U )KU3HU YEIIOBEKA.



Kiaaccndukanus pacrenuii. [ToHsTus o cucreMaruyeckux (TaKCOHOMUYECKHUX )
KaTteropusx (BHI, poJl, CEMEMCTBO, MOPSAIAOK, KJIACC, OT/AeN). 3HAUCHUE MEXTYHAPOIHBIX
Ha3BaHUM PACTECHUM.

OcHoBHbIE  Tpynmbl  pacTeHUd. MHOrooOpaswe  pacTUTENBHOTO  MUDA.
Cucremarnueckuii 0030p: bakrepuu, ['puosi, Bomopocnu, JInmaiinukun, MoxoBuaHbIE,
[TanopoTHukoBuaHKIE, ['0n0cemenHbIe (XBolHbIE), [IokpbITOCEMEHHBIE.

[HapctBo baktepun. Obmas xapakrtepuctuka. CTpOCHHE W KH3HEAEATEIHLHOCTD
Oaxrepuit. Knaccudukauust 6axrepuii o ¢opme. IIpumepst. PasmHoxkeHne Gakrepuii.
PacnipocTpanenue Gaktepuii B BO3AyXe, MOYBE, BOJIE U KHUBBIX opraHu3Max. bakrepuu
OpokeHUsT M THHJIOCTHbIE Oakrepuu. CumOMoTHMYeckue Oakrepuu. bosie3HETBOpHbBIE
Oaktepun u Ooppba ¢ Humu. Ponbp OakTepuii B mpupoae, MEAMIMHE, CEIbCKOM
X035TUCTBE U MTPOMBIITUICHHOCTH. Vcrob3oBanue OaKkTepuil 4EIIOBEKOM.

HapctBo I'pubbl. OOmias xapakrtepuctuka. IlnecHeBbie rpubsl (MyKop H
neHuIunI). CTpoeHne, 0COOCHHOCTH JKU3HENEATETPHOCTH W Pa3MHOXKEHHE. 3HAYCHHE
iecHeBbIX TpuOoB. [lpoxokn. CTpoeHHe, OCOOCHHOCTH >KM3HEACSITEIbHOCTH U
pa3MHOXKeHue. ['puObl-napa3uTtsl, BbI3bIBaIOUIME OOJE3HU pacTeHUil (TOJIOBHS,
CHOpPBIHbS, TPyTOBUKH). CTpoeHue, nuTanue, pasMHokeHue. Poibs rpuboB B npupoze u
’KU3HU YeJIOBEKa.

Cenekuus  Oaktepuid, TpuOOB, €€ 3HAYCHUE JUII MHKPOOHOJOTHUECKOI
MPOMBIIIJICHHOCTH (IIOJlyYeHHUE AHTUOMOTUKOB, (PEPMEHTHBIX IMPENapaTtoB, KOPMOBBIX
apoxcoket u Ap.). OCHOBHBIE HAmpaBJICHUS OMOTEXHOJOTHH (MUKPOOMOJIOTHYECKAs
MPOMBINIJICHHOCTh, KJIETOYHas W reHHas umkeHepus). lnsmounsie rpudsl. CTpoeHue,
O0COOCHHOCTH JKU3HENIEATEIBHOCTH, pa3MHOXKeHHE. CBsA3b TPHOOB C KOPHSIMH PACTCHHIA
(Mukopu3a). YcinoBus xu3Hu rpuda B jiecy. Cheqo0OHbIe U sa0BUThHIe TpuoObl. [IpaBumna
coopa rpu6boB. [IpodunakTuka oTpaBiIeHus A10BUTHIMU IpUOaMHU.

Husmme pactenus. 3enenpie u bypeie Bomopocmu. OOmas XapakTepucTHKa
3enmeHbIx  Bomopocied. Kmaccudukanusa. OMHOKIETOYHBIE 3€JICHBIE  BOJOPOCIH
(xJmamMuI0MOHA1a, XJIOpea, MJIEBPOKOKK). Crpoenue u O0COOEHHOCTH
KU3HEAECATEIbHOCTH. MHOTOKIIETOUHBIE 3€JIEHbIE BOAOpPOCHH. HurtuaTeie BOIOpOCIH.
Cnuporupa. CTpoeHHEe U OCOOCHHOCTH >KHM3HEAEATEIbHOCTH. MOpCKHEe BOJOPOCIH
(mamunapus, Qykyc). CtpoeHue M OCOOEHHOCTH >KHU3HEIEATEIbHOCTH. becnonoe u
MOJIOBOE PAa3MHOXKEHHUE BOJIOpPOCIIE. PaciipocTpanenue BOAOPOCIEN B BOJE U Ha CylIE.
3Ha4YeHne BOJIOPOCIIEH B IPUPOJE U KU3HHU YEIIOBEKA.

Otnen Jlumaikinvky. JIMIIaHUKYM Kak CUMOMOTHYECKHE opraHu3mbl. OOmias
xapaktepuctuka. CTpoeHWe cloeBUIAa JIMIIAWHUKA. JIMIIAliHUKKW  HAKUIHBIE,
JIUCTOBATHIC, KyCTUCThIC. [IuTaHne U pa3sMHOXKECHHUE JTUIIAWHUKOB. POb TUIIAWHUKOB B
MPUPOJIE U KU3HU YEIIOBEKA.

Otnen MoxoBuansie. OOmas xapakrepuctuka. Knaccuduxanus. 3eaeHble MXH.
CrpoeHue, pa3MHOXKEHUE M LUK Pa3BUTUS KyKylIKWHA JbHA. [loHsTHa cropodut u
rametoput. CharnoBeiii Mmox. CTpoeHHE, pa3sMHOKEHHE M LIMKJI Pa3BUTUA carHyma.
3abomnaunBanue. OOpazoBanue Topda, ero 3HaYCHUE.

Otnen [InaynoBuansie. O01mias xapakrepuctuka. [Inayn OynaBoBUIHBIN.
CrpoeHue, pa3MHOKEHUE, UK PAa3BUTHS. 3HAYCHUE IJIAYHOBHU/IHbIX.
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Otnen XBomeBuanble. OOmas xapakTepucThka. XBoul mosieBoid. CTpoeHue,
Pa3MHOXEHHUE, IIUKI pa3BUTHA. 3HAUEHHUE XBOIICBUIHBIX.

Otnen IlamoporHukoBuaHble. OOmas xapaktepuctuka. [lamopotHuk OpIsik.
Crtpoenue, pasMHOKEHHE W LUK pa3BuTUA. Vckomaemble NanopOTHUKOBUIHBIE U
o0pa3oBaHUE KaMEHHOIO YTJid. 3HaYeHUE MaNOPOTHUKOBUHBIX B MPUPOJAC U KU3HU
YeJI0BeKa.

Otnen T'omocemennsie. OOmas xapaktepucTuka. CTpoeHHE, pa3MHOXKECHHE H
LUK Pa3BUTUSI HA MPUMEpPE COCHBI U €au. MyKCKHE U KeHCKHe MmUIIKU. [Ipuibia.
Cemsmouku. [Ipopactanue NBIIBIBI, POCT MHUIBIEBOM TPYOKH M OILIOJOTBOPEHHE.
Pacnipoctpanenne u OHMOJOTHS XBOWHBIX. 3HAYEHHE TOJIOCEMEHHBIX B TPUPOJIEC U
XO35UCTBE.

Otnen Ilokpeitocemennbie (L[BeTkoBbie). ['OCIOACTBO B COBpeMeHHOH (Qiiope
MOKPBITOCEMEHHBIX W TPEUMYIIECTBO HUX IO CPaBHEHUIO C JPYTUMHU TpyIIamMu
pactenuii. [IprcnocoO0IeHHOCTh MOKPHITOCEMEHHBIX PACTEHUM K PA3IUYHBIM YCIOBUSIM

xu3HH Ha 3emute. Lukn pa3Butusa. CmeHa ciopoduta U raMeTo(uTa B LIUKJIE Pa3BUTHSL.
MHuoroo6pasue IUKOpacTyIIUX U KyJbTYPHBIX [IBETKOBBIX paCTECHUI.

Knacc  JIBynmonmbnbie  pactenus. OOmas — xapakrepuctuka. CemelicTna:
KpecronseTHsie, Po3ouBeTHEIe, BboGoskle, ITacnenoBesle, C0XHOIIBETHEIC.
XapakTepucTUKa CEMEUCTB U UX 3HAYECHUE B IIPUPOJIE U KU3HU YEJIOBEKA.

Knacc OpnonmonbHbie pactenus. OOmasi  xapaktepuctuka. CemelcTsa:
Jluneiinbie, 3maku. XapakTepUCTHKAa CEMEWCTB M MX 3HAYEHUE B IMPUPOJE U KU3HU
YeJI0BeKa.

CpaBHHTENBHAS XapaKTEpPUCTHUKA ceMeucTB. OaHOMoNbHBIE © JIBYHOJIbHBIE
pacTeHusi, MX OHOJIOTMYECKHME OCOOEHHOCTH. TUNWYHBIE CEIbCKOXO035MCTBEHHBIE,
JUKOpACTylMe W JEKOPAaTUBHBIE PACTEHUs ITUX CEMEUCTB. BiusHHE X034MCTBEHHOU
NEeSATEeNbHOCTH YEJIOBEKa Ha BHJIOBOE MHOr0oOpasue IBETKOBBIX pacTeHuid. KpacHas
kHUra. OxpaHa peKkux BUJOB PACTEHUN.

Pa3BuTre pacTtuTenbHOro Mupa Ha 3emiie. YCIOKHEHHUE CTPOEHUS pacTEHUM B
IPOLIECCE MCTOPUYECKOTO Pa3BUTHUS B CBSI3M C IEPEXOJOM OT BOJAHOTO K HAa3€MHOMY
oOpasy xu3Hu. OCHOBHBIE O3Tallbl Pa3BUTHUS pacTeHUd Ha 3emiie (BpeMs OakTepuid,
BOJOpPOCTIEH, MOXOBHUJIHBIX, IUJIAyHOBUIHBIX, XBOIIECBUIHBIX, MNAllOPOTHUKOBHIHBIX,
TOJIOCEMEHHBIX U TOKPHITOCEMEHHBIX).

Pacturenpubie  cooOmiectBa. [loHsiTME O  pacTUTENBHOM  COOOIIECTBE.
[Ipucnoco0IeHHOCTh pacTeHU K COBMECTHOM JKM3HHU: SIPYCHOCTh HaJA3e€MHas M
noJi3eMHasi, pa3Hble CpokH pa3BuTusi. CmeHa coobmiecTB. PactuTenbHbie cooOlecTBa
Kak dacTh JaHamadta. XapakTepHble 4YepThl CTPOCHHUS U OWOJIOTUM PACTeHUU
OCHOBHBIX THIIOB PACTUTEIBHOCTH: TYHAPHI, Jeca, Jyra, CTEMH, MyCTHIHH, 00JOTa,
BOJHOM pPacCTUTENIbHOCTH; CBS3b MX CO CPeqoil OOMTaHUS M XO3SICTBEHHOE 3HAYCHHE.
OxpaHa pacTUTEIBLHOCTH.

Pa3nea 3. 3oo00rus
300J10THsl - HayKa O >KUBOTHBIX. 3HAUEHUE >KUBOTHBIX B MPUPOAEC U KU3HU
YyeJI0BeKa. BOZBHMKHOBEHME 300JI0TMU KaK HAYKW U UCTOPUS €€ pa3BUTHSL.
Kaaccudpukauusa kuBOTHBIX. [loHATHE O BHIE, poxe, CEMEWUCTBE, OTpsAIE,
KJIacCe€ W TUMNE. 3HAUYEHUE M YCHEXH COBPEMEHHON 300i10ruu. CXOJCTBA M OTIUYUS
pacTEeHUN U KUBOTHBIX.
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[ToamapctBo I[pocreiimue. Knaccuduxarus, oOmias XxapakTepUCTUKA.

Tun CapxonoBeie (KopHeHOXKH). OOmias xapakTepucTHKka Tuma. Amebda
oObikHOBeHHas. Cpena oOutaHusi. BHemiHee W BHYTpeHHee CTpoeHue. JIBHKeHwue.
[Tutanue. [pixanue. Beigenenne. Ocmoperynsauus. Pasmuoxenue. MHuucTupoBaHue.
HNuzentepuitnas ame0a. Crtpoenue. Cpega oOutTaHus. MeIUIIMHCKOE 3HAYCHHE.
[IpenoxpaneHue OT 3apaKEHUs.

Tun JKrytukoBble. OOmiasi XapakTepucTUKa THUIA. OBIVIEHA 3€JIeHasl Kak
OJIHOKJICTOYHBIA OpPraHu3M, COBMEIIAIONIUN MPU3HAKK KUBOTHOTO U PaCTEHHUS.
BosbBOKC - KOJOHMAIBHBIA OpPraHU3M. OBOJIIOIMOHHOE 3HAYEHUE HBIVICHOBBIX U
BOJIbBOKCOBBIX.

Tun Hudyszopun. O6mias xapaktepuctuka tuna. Mudyszopus Tydenpka Kak
OoJiee CIIOXKHOE OJHOKJIETOUHOE kuBOoTHOE. Cpena odutanusa. CtpoeHue, 0COOEHHOCTH
MIPOLECCOB KU3HEAEATEIbHOCTH, Pa3MHOKEHUE. PazipaKuMocCTb.

Tun CnopoBuku. O6mias xapakrepucTuka Thna. ManspuiiHblil 11a3MOJIMNA Kak
B0O30yuTens Masgpuu. Crnoco0 3apakeHus 4desioBeka massipuend. OOree MOHSATHE O
CMEHE X035I€B B IIMKJIE pa3BUTHUs. JIMKBUIAIINUS MASIPUU KaK MacCOBOTO 3a00JICBaHUS B
Poccun.

Tun Kumeunononoctueie. Kmaccudukamms. OOmas xapakTepucTuka THIIA.
Cpena obutanus.

Knacc T'mapommnsie. OOmiast xapaxkrtepucTthka kiacca. [IpecHoBomnas rtumpa.
Buemnee u BHyTpenHee crtpoenme. Cpema oOutanus. [lutanue ruapel. Jlpixanwe.
Hepsnas cucrema. J[pmxenue. PazmHoxxenne Oecrosioe u moyioBoe. Perenepanusi..

Knacc Cimdonansie. O01mas xapakTepucTHKa Kilacca Ha IPUMEPE ayPESTHH.
CrpoeHue 1 LUKI pa3BUTHSL.

Knacc Kopannoseie nonunsl. O0miast xapakrepuctuka kiacca. [IpencraBurenu.
[Ipu3HaKK yCIIOKHEHUS] B OpTaHU3aAlIUH.

3HavYeHUE KUIIEYHOIIOJIOCTHBIX B IPUPOJIE.

Tun I[1nockue uepBu. Knaccudukanus. O01mast xapakTepucTUKa TUIIA.

Kinacc Pecununsie yepu. O0mias xapakTepucTuka kiacca. benas mianapusi Kak
MPEACTaBUTENb CBOOOAHOXKMBYIIMX uepBed. Cpena oOutanus. BHellHee u BHyTpeHHEe
ctpoeHue. /IByctopoHHsis cumMmerpus. HepBHast cucreMa m opransl yyBCTB. lIntanue.
Jpixanue. PasmMHoxenune. Perenepanusi.

Knacc Cocanpmuku. O01mas xapakrepucTuka kiacca. [ledeHOUHbIN COCaNbIIUK.
Buemnee u BHyTpeHHee ctpoenue. [Ipucnocodnenus k napasutusmy. CMeHa X035€B B
LUKJIE pa3BUTHUS. OKOJOTMYECKHE CIOCOOBI  OTPaHMYEHUS  PaCIpPOCTPAHECHUS.
[Ipodunaktuka 3ab601eBaHUA.

Kinacc Jlentounsie uepBu. OOmias xapakrepuctuka kiacca. llemuu (cBuHOM U
Obrumii). Ilapazutmueckuidi o6pa3 ku3HU. OCOOEHHOCTHM BHEIIHETO W BHYTPEHHETO
ctpoeHud. L{ukibl pa3BuTHS U CMEHA X035€B. Mepbl OrpaHUYEHUs] PACIPOCTPAHEHUS U
PO IITAKTHKA 3200ICBaAHUS.

Tun Kpyrneie gepBu. OOmmias xapakTepucTuka THUMa. AcKapuaa 4yeloBedYecKas.
Cpena oOurtanusi. BHemHee u BHYTpeHHee CTpoeHHE. Pa3MHOXXEHHE U Ppa3BUTHE
ackapuabl. Mepsl U criocoObl MPOPMIAKTUKH 3apaxkeHus. OcTpulla Kak MpeICTaBUTENb
Kpyrasix yepseil. [Ipodunaktrka 3a60eBaHmMs.

Tun Konbuateie uepBu. Knaccudukanusa. O61mias xapakTepucTUKa TUIIA.
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Knacc ManonietnnkoBbie yepBu. OOmias xapakTepucThka kiacca. JoxaeBoit
yepBb. Cpena oOurtanus. BuemrHee u BHyTpeHHee cTpoeHue. CHUCTEMBI OpraHoB
MUIIeBapeHusi, KpoBooOpaiieHus, BbiAeneHus. HepBHas cucrema. Pa3mHoxeHwue.
Pereneparusi. 3HaueHue JOKIEBbIX YepPBEH B TOYBOOOPA3OBAHUM.

Kitacc MuoromietunkoBsie uepBu. Hepenna. OCHOBHBIE OTJIMUMS OT JOKJIEBBIX
yepBel. DBOJIIOIIMOHHOE 3HAYEHUE MHOTOIIETHHKOBBIX YE€pBEH, UX pOJIb B MUTAHUU
MIPOMBICIIOBBIX PHIO.

Tun Mommocku. Knaccudukarus. O01as xapakTeprucTUKa THUIIA.

Kinacc bproxonorue wmosmocku. OOmas xapakTepuCTHKa Kjacca. bobInoit
npynoBuk. Bunorpannas ynutka. Cpena ooutanusi. BHeniHee u BHyTpeHHEE CTPOCHHUE.
[Tepeasuxenue. OCOOEHHOCTH MPOLECCOB KU3HEAEATEILHOCTH. Pa3MHOXKeHHE.

Knacc JIByctBopuarbie Mosuttocku. OOmas XxapakTepucTuka kiacca. be3zyoka u
[lepnoBuna. Cpena oOutanus. BHemHee u BHyTpeHHee cTpoeHue. llepeaBukeHue.
PasmHoxeHnne. Mopckue qByCTBOpUYATHIE.

3HaueHHe OpIOXOHOTHMX U JBYCTBOPUYATHIX MOJUIIOCKOB B TPUPOAE H U
YeJI0BEKa.

Tun Unenucrtonorue. O0mas xapakrepuctuka tTuna. Kimaccudukanms.

Knacc PakoobOpasnbie. OOmias xapakTepucTHKa Kjacca Ha MPUMEpPE PEUHOTro
paka. Cpena oOutanusi. BHelHee cTpoeHHe: XUTHHOBBIN MOKPOB, pacuJieHEHUE Tea,
KOHEYHOCTH. BHyTpennee crpoenue. OCOOEHHOCTH MPOLIECCOB KU3HEAEATEIBHOCTH.
Pasmuoxenue. Jlpyrue PakooOpaszaeie. MeauimHcKoe 3HaUYeHUE. 3HAYCHUE B MUTAHUU
pui0. [TpombicioBsie PakooOpa3zHbie.

Knacc TIlaykooOpasubsie. OOmias xapaktepuctuka kiacca. Cpema oOuTaHUS.
BHeliHee 1 BHyTpEHHEE CTPOCHME MTayKa KpECTOBHKA. /[pIXaHHE, MUTaHUE, BBIIEICHUE,
pasMHOxeHue. [laytuna u ee ycrpoiictBo. Knemu. Ponp kiemenn B mpupoae M ux
MEIUIMHCKOE 3HaueHre. Mephl 3allUThl YEJIOBEKA OT KIICILEH.

Kinacc Hacekombie. OOmasi xapakrepuctuka kiacca. Cpena ooutanus. BHeliHnee
U BHYTPEHHEE CTPOCHHME HACEKOMOro Ha MpuMepe Maickoro xyka. OcoOeHHOCTH
KU3HEAEATEIBHOCTU. Pa3MHOXKEHNE.

Tunel pa3BuTUs HAaceKOMbIX. MHOrooOpa3ue HACEKOMBIX W HUX 3HAYCHUE.
['maBHenmme oTpsapl HacekoMbIX. Hacekomble ¢ HenmonHbIM mnpeBpamieHueM. OTpsia
IIpsmoxkpeuibie. IlpeacraBurenu. CapaHya Kak ONACHBIA BPEAMTENb CEJIBCKOTO
xo3stiictBa.  Otpsn  Ilomykectkokpeiable  (kinonsl). IlpeacraBurenu. 3HaueHue.
ITokpoBuTenbCcTBEHHAas: OKpacka. Hacexkomble ¢ moJiHBIM TMpeBpaiieHuemM. OTpsia
Yemyekpouibie. [lpeacraButenu. KamyctHas Oensinka. TyTOBBIM — IIETKOMIPSII.
[enkoBoactBo.  Otpsan  KecTkokpbuible.  Bpennele UM TOJE3HBIE  KYKH.
[Ipenocreperatomas okpacka. Otpsg JABykpsuibie. [IpeacraBurenu. KomHatHas myxa,
oBonabl. MeaunuHckoe 3HaueHue. Ortpsn Ilepenonuarokpeuibie. IIpencraBurenu.
MenonocHas muena, MypaBbu. OCOOCHHOCTH JKM3HU OOIIECTBEHHBIX HACEKOMBIX.
Nuctunkr. Hae3nHuky, Kak MpeacTaBUTENN MAPAZUTUYECKUX EPETOHYATOKPBUIBIX.

buonornuecknii cmoco® 60pbOBI ¢ BpeTHBIMH HACEKOMBIMH. OXpaHa IMOJIE3HBIX
HAaCEKOMBIX. ApoMopdo3bl  UJEHHUCTOHOTHX. CXOACTBO U  paziuuus  MEXIy
YICHUCTOHOTMMH M KOJIbYAThIMHU YEPBAMH.

Tun Xopnossie. Knaccudukarus. OOmas xapakTeprucTUKa TUIA.

Knacc Jlanuernuku. JlaHueTHUK kak gopma, Oin3Kas K MpeaKkaM MO3BOHOYHBIX
#*uBOTHBIX. Cpefa obutanus. BHelinee u BHyTpeHHee ctpoeHue. Pazmuoxenue. Oopas
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#u3HU. CXOACTBO JIAHLIETHHUKA C 0€CITO3BOHOYHBIMU U TO3BOHOYHBIMU KUBOTHBIMHU.

Hanknacc (kmacc) Peiopl. OOmias xapakTtepucThka. BHeliHee W BHYTpPEHHEE
CTpO€HHE pPBIOBI Ha MpuUMepe pedyHoro okyHsa. Cpena OOUTaHMS, KOXKHBIE MOKPOBBI,
MBIIIEYHAsT CUCTEMa, CTPOCHHE  CKEJeTa, CTPOEHUE CcepAla U CUCTEMBI
KpOBOOOpAIIeHUs, JbIXaHue, MUIIeBapUTeNIbHAsl U BbIACIUTENbHAs cucTeMbl. HepBHas
CUCTEMA U OpraHbl YyBCTB. Pa3MHOXEHUE U pa3BUTHE.

Cucremarnueckuit 0030p pri0. [loakmacc XpsiieBbie peIObI: OTPSIABI - AKYJIBI U
Ckartbl. XapaktepucTrka. BHenHee 1 BHYTpPEHHEE CTPOEHHUE.

ITonkmacc  Kocraele puiObl.  Hamotpsim  OcerpoBbie  (XPSIIEKOCTHBIE).
[IpencraBurenn, OCOOEHHOCTHM CTPOEHMs, LIEHHOCTb U 3HaueHue. Hamorpsn
JBosixoapimantue. IlpeacraBurenu aBoskonpimammx peid. Hamotpsinm Kucrtenépeie.
[IpeacraButenn kucrenépbix pbid. Hagorpsng Koctucteie pwiObl:  OTpsiabl -
CenbneoOpasnnie, JlococéBble, KapnooOpaznwsie, Kambanoobpasnbsie, TpecKoBbI€.
O6mme cBeneHuss 00 oOpa3ze KU3HHM, HPUCHOCOONEHHMSIX K pa3HbIM YCIOBHUSIM
CyILlIECTBOBaHMs. YcioBHUs HKpomeTaHus. llnogoButocts. Pa3zBuTHe pblO, MUTpaluu.
OxpaHa 1 BOCIIPOU3BOACTBO PHIOHBIX PECYPCOB.

Kiacc 3emnoBoansie. Knaccudukamus. O61mias xapakTepucTruka Kiacca.

BHemHee W BHYTpEHHEE CTPOEHHME JISATYIIKM (HAa MpUMEpe JIIoOOoro BHUAA).
OcoOeHHOCTH cpeibl OOMTaHMsI, KOXKHBIE IMOKPOBBI, MBIIIEYHAs] CUCTEMA, CTPOCHHE
CKeJleTa, CTPOEHHE cepAlla U CUCTEMbl KpPOBOOOpALIEHUs, JbIXaHHE, POJb KOXH B
JBIXaHWU, TIUIIEBApUTENIbHAA U BbIIEINUTENbHAs CUCTEMBI. HepBHas cucreMa U oprassl
qyBCcTB. Pa3mHOXeHHe u pa3Butue. 3UMOBKU. MHOroobpasue 3eMHOBOAHBIX U HX
3HadeHue. [IponcxoxieHne 3eMHOBOIHBIX.

Kiacc ITpecMmbikaronuecs. OO1asi xapakTepUCTHKA Kilacca.

BHemHee M BHYTpeHHEE CTPOEHHME NpPBITKOW simiepuibl. [lpucnocobnenus k
KU3HHU B Ha3eMHOU cpene. KoxHble MOKPOBBI, MbIILIEYHAs! CUCTEMA, CTPOEHUE CKEJIETa,
CTPOEHHE CepAlla U CHUCTEMbl KpPOBOOOpAILECHHS, [bIXaHHE, MUIIEBAPUTENbHAS H
BBIJICNIUTENbHAA cucTeMbl. HepBHas cuctema M oOpranbl 4yBCTB. Pa3MHOXeHUE H
pa3Butue. Perenepanus

3Men. SOBUTHIE U HESJIOBUTHIE 3MEH. SIAOBUTHIC KeJe3bl, SIOBUTHIE 3yObl
Ileppass momomp n0pu yKyce sSA0OBUTOM 3MeH. COBpPEMEHHBIE IPECMBIKAIOIINEC:
yepenaxu, kKpokoawisl. [IpoucxoxaeHue mnpecMmbikaromuxcs. PaznooOpasue apeBHUX
MIPECMBIKAIOIIUXCS. 3HAYEHUE TPECMBIKAIOIIUXCS B IPUPOE U JIJIS YEJIOBEKA.

Knacc [Itunpr. Knaccudukanus. O01as xapakTepucTiKa Kiacca.

Buemnee wu BHyTpeHHee cTpoeHue roiy0si. (OCOOEHHOCTH MPOIIECCOB
xusHenearenbHoct [lpucnocobnennocts k monery. Cpema oOWTaHMs, KOXHBIE
NOKPOBBI, MBIIIEYHAS] CUCTEMA, CTPOEHUE CKEJETa, CTPOCHHE CEpAlla M CHUCTEMBI
KpOBOOOpaIlleHHs], JbIXaHue, MUIIeBapUTeNIbHasl U BbIACIUTENbHAs cucTeMbl. HepBHas
CHUCTEMA U OpraHbl YyBCTB. Pa3MHOXKEHNE U Pa3BUTHE.

Pasmuoxenue u passurue. [Iponcxoxaenue nrun. [leponTuiesl.

ITogknacc Hacrosmme ntuuesl. Hagorpsan Crpaycoble (beckuiieBble) NTHIIBL.
Pacnpoctpanenune. Hekotopbeie 0coOeHHOCTH cTpoeHus U xku3Hu. Hanotpsia [IMHrBUHEL
OcoOEHHOCTH CTPOEHHSI M JKW3HUM B CYpPOBBIX YCIOBHSX AHTAapKTHKU. Hagotpsin
Jleratomue (Kunerpyneie) nruusl. Baxkseiimme otpsasl: BopoObrnHoOOpasHble,
Pxankoo6pasHble, ['yceoOpasHsie, JIHeBHBIE XUILHHKH, KypooOpasusie,
Awucroobpasnsie, ['onmy6eobpasnsie, JlsTinoobpasusie, Ctpmkeodpasnbie, Kykymiku.
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Pa3HooOpa3ue neraromux MTULl - NTULBI Jeca; MTUIbl CTENEeW W IMyCTbIHb; MTHUIIbI
OTKPBITBIX BO3AYIIHBIX MPOCTPAHCTB; NTHUIBI OOJOT, MPECHBIX BOJOEMOB U UX
no6epexuit. O6pa3 KU3HU, MPUCIIOCOOTICHHOCTh K Pa3HbIM YCIOBHUSM CYIIIECTBOBAHUS.
[Iutanue, pasmHoOxkeHue, pazBuTHE. CE30HHBIE SIBICHUS B JKM3HU NTHULL IEPEJIETHI,
rHe3oBanue. OXpaHa W TPUBJICUEHUE NTHUIl (3UMHSS TMOJKOPMKA, HM3TOTOBJICHUE U
pa3MelieHne MCKYCCTBEHHBIX THe3[0BUM). Ponb NTHII B MpUpOJIe U MX 3HAYEHUE B
KU3HU YEIIOBEKA.

Kimacc Munekonuraromue. Knaccudukarmusa. OOmas XapakTepuCTHKa Kiacca.
OCOOEHHOCTH BHENIHETO W BHYTPEHHETO CTPOCHHS MIICKOMUTAIONIMX Ha MpUMEpPE
cobOaku. Pasmuoxxenue u passurue. [Ipoucxoxnenrne miexkonuTaronmx. Muorooopasue
MJICKOITUTAIOIINX U UX 3HAUYCHUE.

[Tonknacc Anuexnagymue. OO1as XxapaKTepUCTUKA. Y TKOHOC U €XHJIHA.
CX0ncTBO AULEKTATYIINX U PECMBIKAFOIINXCS.

[Tonkmacc Hacrosimue 3Bepu. I[lmanieHTapHbIE MIIEKONMUTAIONIUME - Haubosee
MIPOTPECCUBHAS IPYIINa COBPEMEHHBIX MTO3BOHOYHBIX JKUBOTHBIX. X pazHooOpasue.

0O0630p MaekonuTaromux mno orpsaam: Hacekomosiaubie, Pykokpsuisie, ['pbI3yHbl,
3alitieoOpasHble, XwulnHble (TICOBBIE, Komaubh), JlacTronorue, KutooOpasHbie,
[TapHokonbiTHble, HenapHokomnbiTHble, X000THble, Ilpumarbl. Beicmne mnpuMarsl.
CewmeiicTBa - MapTsiikoBbie U UenoBekooOpa3Hbie 00e3bsiHbL. [IpencraBurenu oTpsiioB
MJICKOITUTAIOIIMX : JIECHBIE, POIOILINE, IIOJTYBOJAHBIE, BOJIHBIEC, JICTAIOLINE 3BEPU U 3BEPU

OTKPBITHIX MPoCcTpaHCTB. OCOOEHHOCTH CTPOCHUS U )KU3HEAEATEIbHOCTU. 3HAUCHHE
MJICKOIIUTAIOIINX B IIPUPOJAE U )KU3HU YEIIOBEKA.

Ponp muexonurTarommx B NPUPOAE MU KU3HM 4YenoBeka. OXpaHa IONE3HBIX U
peakux 3Bepei. Pacripoctpanenue ®UBOTHBIX Ha 3emiie. [TpuunHbl paznuuus GayHbl B
Pa3HBIX MECTax 3€MHOTIO IIapa.

Pa3Butne xuBoTHOro Mupa Ha 3emuie. OCHOBHBIE 3Tallbl Pa3BUTUSA JKUBOTHOTO
MHpA: OT OJHOKJIETOYHBIX K MHOIOKJIETOYHBIM, OT HU3IIMX K BBICIIMM IO 3paM M
nepuogaM. COOTHOIIEHUSI MEXKIY KJIAacCaMM IO3BOHOYHBIX. OTpa)xe€HHne POJCTBEHHBIX
CBSI3€U B €CTECTBEHHOW CUCTEME KUBOTHOTO MUPA.

Paznen 4. YesoBeK
Anaromus, (U3MOJIOTHSI W TUTHEHA 4YeNOBEKAa - B3aMMOCBSI3aHHBIC HAYKH,

M3y4Yalolllue CTPOCHHE, (PYHKIMHU OpraHM3Ma 4YeJIOBEKa M YCJIOBHSI COXPAHEHHUS €ro
3/10pOBbsl. 3HAYEHUE 3HAHUM 110 aHATOMHH, (PU3NOJIOTUU U TUTUEHE YeJIOBEKa.

OO6mmit 0630p OpraHu3Ma 4eIoBeKa.

Crpoenne u ¢QyHKUMK dYenoBedeckoro opranu3ma. CpaBHEHHE CTPOCHUS
OpraHu3Ma 4YeJIOBeKa W MIICKONUTAIOUMX KUBOTHBIX. (OCHOBHBIE THIIBI TKaHEH
(3nuTenuanbHbIe, COeIMHUTENBHBIE, MBIIIICUHbIC, HEPBHAS TKAHU) U UX CBOMCTBA.

Hepenas cucrema. OyHKIMKU HEPBHOW CUCTEMBI. [IOHATHSA O HEPBHOW PETYIIALIUU.
[Ipouieccsl BO30YKIEHUST M TOPMOXKEHHUS B HEpBHBIX KieTkax. CTpoeHHe HelpoHa.
Tunbl HepBHBIX BOJIOKOH. Penteniropsl. Pedekc. Cxema pediiekTopHOl AyTH.

entpanbHass HepBHas cucrema. CTpoeHHe U (QPYHKUMU CIHUHHOIO MO3ra.
Peduekcel cnuHHOro wmosra. CrtpoeHue W (YHKIUMU OTHENOB TOJOBHOTO MO3ra:
[IPOAOJITOBAThIN, MO3XKEYOK, CPEIHUM, IPOMEKYTOUHBIM, KOHEUHBbIW. BpICcIINii otTxaen
rOJIOBHOTO MO3ra - Kopa Oosbliux nodymapuil. [lepudepuueckas HepBHas cucrtema.
ComaTnueckasi U1 BereraruBHas (aBTOHOMHAs) HEPBHbIE CUCTEMbl. CUMIIATHYECKUNA U
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napacMNaTUYECKHUI OTJIETbl BETETATUBHOW HEPBHON CUCTEMBI.

JKenesrl BHyTpeHHeN cekpeuuu. [loHaTHE O TyMOpanbHOM perynsunu. [ opMOoHbI
U UX POJIb B PETYJISALIUU POCTA, pa3BUTHsL, MU hepeHIIpoBKH U MeTaboar3Ma. [ opMOHbI
runousa, UX poJib B PETyJSALHUUA POCTa U Pa3BUTHUS OpraHuiMa uyejoseka. [l{utoBunnas
JKeje3a U €€ TOPMOHBI. ['OpMOHBI HAAIIOYEYHUKOB U IOJIOBBIX Keie3. Poiab ropMoHOB
MOJIKEITYA0YHOM 7KeJie3bl B PEryJISIU YIJIEBOAHOIO OOMEHa.

OnopHo-nBurartenbHass cucteMa. @OYHKIHM ONOPHO-IBUIaTEIbHONW CHUCTEMBI.
Crpoenune ckenera uenoBeka. (OCOOEHHOCTHM CTPOEHHUS CKeJleTa B CBSA3M  C
MPSMOXO0KIEHUEM U TPYJIOBOM NIEATENBHOCTBIO YesloBeKa. CTPOCHUE M COCTAB KOCTEM.
Oprannyeckoe M HEOPraHMYECKOE BEIIECTBO KOCTH. POCT KOCTEH B TOJIIUHY.
CoennHeHUs KOCTEW: HENPEpPBIBHBIC, CYCTaBbl, MOJycycTaBbl. llepBasg momonis mnpu
MepeioMax, BBIBUXAX U PACTIKEHUSIX.

Mpimieunas cucrteMa desoBeka. MBIIibl, UX cTpoeHue U QPyHkiuu. /[BrxkeHue B
cycrtaBax. PednekTopHblii XapakTep AesITeNbHOCTH MbII. KoopauHamwsi TBUKEHUU.
Brusaue putMa 1 Harpy3ku Ha paboTOCTIOCOOHOCTH MBI, YToMieHue. OcoOeHHOCTH
OTIOPHO-/IBUTaTEJIbHOM CHUCTEMBbI JETed M MOJAPOCTKOB. 3HaueHHE (U3KYJIbTYPBl H
crnopra s MpaBUIBHOTO (QopMUpOBaHHUS cKenera M Mblmi. [lpenynpexnaeHue
WCKPUBJICHUS MMO3BOHOYHUKA U pa3BUTHUsA IIocKocronusd. [IpaBunbHas mocagka, ocaHka
1 paboyas mnosa.

BHyTpeHHss cpenia opranu3ma: KpoBb, JUMQpa, TKaHEeBast )KUIKOCTb.
OTHOCHTENBHOE MMOCTOSHCTBO BHYTPEHHEN CPEbl OpPraHu3Ma.

KpoBb. @ynkuun kpoBu. CoctaB KpoBu: IiazMa, (OpMEHHBIE 3eMEHThL. Pob
SPUTPOLUTOB B TMepeHoce ra3oB. CBepThIBAHME KpPOBM Kak 3allUTHAs peaklus
opranuzma. OyHKIHUM JEeHKOIUTOB. YueHue M.M.MeuHnkoBa O 3alllMTHBIX CBOMCTBAax
KpoBU. Bo30ynurenu wuHpekuuu: OakTepun U BUpychbl. bopbba ¢ snuaeMusMi.
Nmmynwuret u ero Buasl. ['pynmnsl kpoBu. IlepenrBanne KpoBU U €ro 3HaAUYCHUE.

JInma. JIumboobpazoBanue. [IBuxenue muMdsl B TMMPaTHIECKUX COCYyAaX.
Otnunune num@sbl 0T 1a3Mbl. TkaHeBast )KUJIKOCTh, €€ 3HaYEHUE.

Cucrema opraHoB KpoBooOpaimieHus. DyHKIMM OpraHoB KpPOBOOOpPAILIEHHUS.
Bonpmioid 1 Manelii Kpyrd KpoBooOpaieHusa. ApTepun, Kanwuisipel U BeHsl. Cepaile,
ero ctpoenue u padora. Knanansl cepaua. CBoiictBa cepieuHoi Mbiinbl. [lynbse, ero
onpenenenue. KpoBsHoe naBieHHE W CKOPOCTh JABWKEHUS KPOBHM B  PAa3IMYHBIX
y4acTKax KpOBEHOCHOro pycina. IlepBasg momMoms OpH apTEPUAIBHOM KW BEHO3HOM
KkpoBoTeueHuu. [loHATHE O HEPBHOM M TyMOpaJbHOM peryismuu paboThl cepaua u
KPOBEHOCHBIX COCyA0OB. TpeHupoBka cepaua. BnusHue (U3KyIbTYphl W CHOpTa Ha
CEpPAECYHO-COCYAUCTYIO CUCTEMY.

Cucrema opranoB apixaHusd. OyHKUHUU OPraHoOB AbIXaHUs. JlpIXaTelbHbIE MYTH.
lNonocoBoit anmapart. CtpoeHue jerkux. ['a3000MeH B JIETKMX W TKaHsAX. MexaHusm
JbIXaTEIbHBIX JBWKCHUU. JKU3HEHHass €MKOCTh JieTKuxX. llepeHoc ra3oB KpOBBIO.
3HaueHuEe JbIXaTeIbHOM TrUMHACTUKU. MckyccTBeHHoe Jbixanue. HepBHas wu
ryMopayibHasi peryJyisius JbIXaHus. 3alluTHbIC AbixaTenbHble peduiekchl. [lonatue o
KJIMHUYECKOM U Ouonormdyeckoil cmeptu. JloBpaueOHBIE METOJbl BOCCTAHOBJICHHMS
JBIXaHUS W CEpJACUYHOM AESTENbHOCTU (AbIXaHUE M30 pTa B POT, HENPSMOM Maccax
cepaua). I'mruena npixanusi. 3HaA4€HHE MPaBUIIBLHOTO JbixaHus. bopbba 3a 4MCTHIM
BO3/lyX B OBITY, IIIKOJIE U HA Mpou3BojACcTBE. Bpen kypenus. Ilepenaya nHGEKIIMOHHBIX
Oosie3nelt (rpumnm, TyoepkyJies, TuTepus) yepe3 BO3ayX U UX NpoduiakTuka.
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Cucrema opranoB mnuineBapeHus. DOyHKIUU OpraHoB nuiieBapeHus. OOuwmi
0030p OpPraHoB MUIIEBAPEHUS: OpPraHbl MOJOCTH pTa (3yObl, S3bIK, CIIOHHBIE KEJE3bI),
MUILIEBO/I, KETYIOK, KAIIEYHUK, TOKEIIyAOYHAs JKeye3a, IeueHb. MI3MeHeHue Nnuiy B
pa3IMyHBIX OTAeNax nuiieBaputeabHoro tpakra. JKeanue. OmnbiTel M.I1.I1aBnoBa mo
M3YUYCHHUIO JICSITEILHOCTH CIIOHHBIX Kene3. JleficTBre (pepMEHTOB CIIFOHBI HA YTJICBO/IBI.
I'noranue. Boigenenue xxeny1ouHoro coka. OnbITel HAa co0akax ¢ (PUCTYIION JKeNyaKa, C
M30JIMPOBAaHHBIM JKelyJloukoMm. IlepeBaprBaHve mnOMIM B JKEIYJKE W TOHKOM
kumeyHuke. GepmenTsl. BiausHue cocraBa MUIIM Ha JIESITEIbHOCTD MUIIEBAPUTEIIBHBIX
xenme3. Ponp meyeHM W MOJDKEIyJOYHOM JKeje3bl B NUUIEBApeHUU. BcacbiBaHue
MUTaTeIbHBIX BemecTB. DyHKIMM TOJNCTOTO KuUIIeuHUKa. [Ipumepbl O€3yClIOBHBIX W
yCIOBHBIX THUIIEBbIX pediiekcoB. Padorer U.IL.IIaBrnoBa mo m3ydeHUIO MuIlEeBapeHuUs,
HEPBHOM pETyJALMU nuieBapeHus. HepBHas u ryMopasnbpHas peryJssiius NUILEeBapEHHUs.
['urueHuyeckure yCIOBUS HOPMaJIbHOTO TmuileBapeHus. [lonstue o mnpodunakTuke
MUIIECBBIX UHOEKITUM.

OO6mMmen BemiectB. [lumieBbie TPOMYKThI U MHUTATEIbHBIE BEIECTBA. 3HAUYCHUE
numu. CojaepkaHue O€JIKOB, KMPOB W YIJIEBOJOB B OCHOBHBIX TPYyIMIax MHUIIEBBIX
MPOJIYKTOB. YCBOEHUE OEJIKOB, XUPOB, YIJIEBOJOB B OpraHu3Me. BHYTpHKIETOUHBIN
oOMeH BelIecTB. Y CBOCHUE MUTATENbHBIX BellecTB (accumuisius). [Iporecch pacmnana
(muccummisIys ). ACCUMUIISIINS ¥ TUCCUMUIISILIAS KaK JIBE€ CTOPOHBI €MHOTO Tpoiiecca
oOmena BemiectB. CaMOOOHOBJIEHHME OpraHu3Ma B Mporecce OOMEHa BEIIECTB.
[IpeBpaiienrie 3HEprun B opraHu3Mme. Temmeparypa Tena. 3HAUYEHHE MOJJICPHKAHUS
MOCTOSIHHOU TeMriepaTypsl Tena. [lorpeOHOCTh opranu3Ma B OejKax, )KUpax, yrieBoaax,
BoJie U coysix. Hopmbl nutanusi. KanmopuitHOCTh MUILEBOTO paliioHa. BUTaMUHBI.

3HaueHUe BUTAMHUHOB. 3a00JieBaHUs, CBSA3aHHBIE C HEJOCTATKOM BHUTAMUHOB B THIIIE.
OcoOEHHOCTH TUTaHUS B TMEPUOJl POCTA. 3HAUCHHUE TMPABUIBHOTO MHUTAHUS IS
OpraHu3Ma.

Cucrema opraHoB BbiaeneHus. {DyHKIUM OpPraHoOB BbIJEIEHUs. BbineneHue
npoayKTOB oOMeHa. OpraHbl MOYEBBIAECNUTEIbHOM cucTeMbl. CTpoeHue u padorta
NOo4YeK. 3HAYEHNE OPTaHOB BBIJICICHUS B MOAAEPKAHUU ITOCTOSTHCTBA BHYTPEHHEN CPEJIbI
OpraHA3Ma.

Koxa. ®@yuknuu koxu. Ctpoenue koxu. [IpomsBomnbie kKoxku. Poiib KOXH B
perymsiiuu Termooomena. [lepBas momois mpu 0OMOpaKUBAaHUH, 0XKOTE, TEIUIOBOM U
COJTHEYHOM yjapaxX. 3HAu€HHE 3aKaluBaHHs oOpraHu3Mma. EcTecTBeHHBIE (HaKTOPHI
3aKIMBAHUS U MPABUJIA MMOJb30BAHUSA UMU. | UTHEHA KOXKU U OJICHKIBL.

Ananuzaropsl. Yuenue W.I1.I1aBnoBa 00 aHanuzaTopax. 3HaUeHUE aHAU3aTOPOB
IUIS. BOCIIPUSATHSL OKPYXKAIOIIEro MHpa. 3pUTENbHbIM aHanm3aTop. CTpoeHue riasa.
CBeTouyBCTBUTENBHBIN anmapaT r1iaza. llocTtpoenue wu300pakeHHs Ha CeTyaTke.
bim30pyKoCTh, HNANBHO30PKOCTh M HMX Koppekuus. l'uruena 3penus. CiyxoBoid
aHanu3atop. CTpO€HME W TUTMEHa OpraHa ciayxa. MeXaHu3M BOCIPHUATHS 3BYKOB.
BectuOynsipupiii  ananuzatop. Ocszanue. MexaHM3Mbl BOCHPUSITHS MPUKOCHOBEHUS,
xojona, temna. OOoHsHue. MexaHu3sM BocnpuaTus 3amaxoB. Bkyc. Mexanusm
BOCHPUSATHS TTHILIH.

Briciiass HepBHasa aesrenbHoCTh. Ponms .M. CeueHoBa B pa3BUTHM YYEHHS O
BBICITICH HepBHOW aesTenbHOCcTU. Yuenue W.I1.IlaBmoBa 00 ycnmoBHBIX pedrekcax.
VYcnoBuble u Oe3ycinoBHble peduekcbl. OOpa3oBaHHE M TOPMOXKEHHE YCIOBHBIX
pedekcos. Pednekchl - ocHOBa noBeieHus KUBOTHBIX. OCOOEHHOCTH BbICILIEH
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HEPBHOW [IEATEIIbBHOCTH 4eJIOBEKa. HemocpencTBeHHbIE M pEUYEBBIE  YCIOBHBIE
pasapaxurenu. OyHkuus peun. [lepBas um BTOpass CUTHAJIBHBIE CUCTEMBI. [ HMrueHa
YMCTBEHHOTO Tpynaa. Pexum nHa. Pexxum Tpyna u ornbixa. ['mruena cHa. BiusiHue
aJIKOTO0JIs1, TabaKa U HAPKOTUYECKUX CPEJICTB Ha HEPBHYIO CUCTEMY.

Pa3zButne uenoBeueckoro opraHudMa My>KCKasi U KEHCKAsl MOJIOBbIE CHCTEMBI.
[TonoBeie knetku. OmomoTBopeHue. Poib XpoMOcOM B mepenade HaciaeACTBEHHBIX
cBOMCTB. CXOACTBO pAaHHUX CTAJMM Pa3BUTHUS 3apOJIbIIlIa YEJIOBEKA M IMO3BOHOYHBIX
KUBOTHBIX. [luTanue 3apojeiiia yenoBeka. [locTamMOpHOHaNIbHOE pa3BUTHE YEJIOBEKA.
Oco0eHHOCTH Pa3BUTHS JETCKOTO M FOHOILIECKOr0 OPraHU3MOB. 3HaU€HHE (PU3HUECKOU
KYJIbTYpbl U CIOPTA JJII HOPMAJIBHOTO Pa3BUTHUSL U YKPEIUICHUS OpraHu3Ma. BiusHue
aJIKOTOJIsI, Tabaka U HAPKOTUYECKUX CPEJICTB HA KJIETKW, OPTaHbl U CUCTEMBbI OPTaHOB
YeJI0BeKa B IMOPUOHAIBHBIN U MOCTIMOPHUOHATBHBIN MTEPUOIBI.

Opranusm kak eauHoe 1enoe. KoopauHaiusi AESTEIbHOCTH BCEX OPraHOB
(ryMopalnbHbIE 1 HEPBHBIC MEXaHU3MBI PETYJISITIN).

PazpaboTunku:
1.6.H. mpodeccop Mupzoesa P.K.
IpernoiaBaresib Kapeapol
(dbyHKIMOHAMBHBIX nuctuIuind bepapii [].C.
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