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BBenenue

buonornyeckne 3HaHWUS TOAPACTAIONMIETO TIOKOJICHUS SIBIISIOTCS Oa30BBIMHU JIJIS
MMOHUMAaHUS 3aKOHOB TIPUPOABI, (HOPMHUPOBAHHSI 3JOPOBOTO 00pa3a KU3HU, 00eCIICUeHUS
TCHETUYECKOM TPAMOTHOCTH, THUTHEHHYECKOTO M 3KOJIOTHMYECKOTO BOCIHUTAHUA,
MOATOTOBKA K TPYJIOBOM JEATEIHHOCTH B OOJACTH MEIWIMHBI, OWOTEXHOJIOTHH,
CEJIbCKOT0 XO351CTBA U MH. JIp.

AOHUTYpPHEHTHI BBICHIMX MEAMIIMHCKHX Y4YEOHBIX 3aBEJACHHUN Ha JK3aMEHE IO
OMOJIOTHH TOJIKHBI TOKa3aTh HEOOXOAUMBIE /JIsl TPOAOKEHUsT 00pa30BaHus B By3€
3HAHUSA:

- DBOJIIOIMOHHOTO pa3BUTUSl JKWUBOW IMPUPOABI, a TAaKKE IVIABHEUIIMX ITOHATHM,
3aKOHOMEPHOCTEH U 3aKOHOB, KacCalOIUXCS CTPOCHUs, HACIENOBaHUSA IPU3HAKOB,
KU3BHENECATECIBPHOCTY W PA3BUTHS PACTUTEIBHOIO, JKUBOTHOTO M YEJIOBEYECKOTO
OpPraHU3MOB;

- KJIacCU(PMKALIMK OCHOBHBIX TAKCOHOMHYECKHUX IPYII PACTEHUH U )KUBOTHBIX;

- MOp(OJIOTHH U (PU3NOJIOTUU PACTEHU, ’KUBOTHBIX U YEJIOBEKA,

- ONPEACISIIOIINE LEHHOCTHBIE OPUEHTAMU B OTHOLIEHWM K OKPYXKAIOLIEH Cpene, K
COOCTBEHHOMY 370POBBIO U 30POBbIO OKPYKAIOIIUX;

YMEHUS:

- 000CHOBBIBAThH BBIBO/IbI, OIIEPUPOBATH OMOJOTHYECKUMH TEPMUHAMU U MOHITUSIMHU IS
OOBSICHEHHSI  SIBICHUW MpPUPOAbI C TNPUMEHEHHUEM [PUMEPOB U3  IMPAKTUKU
31paBOOXPAHEHUs, CEIbCKOX03UCTBEHHOTO U IIPOMBIIIEHHOI'O IIPOU3BOCTBA;

- BBIpaXXaTb OCHOBHBIC IIOJIOKEHHS  HAYYHOI'O MHUPOBO33PEHHUS, SKOJIOTHYECKOTO
CO3HAHM, IPUHLUIIOB COXPaHEHHUs 370POBbs.

Pasznea 1. O01mas o6moJiorust

buoinorus - Hayka 0 )KU3HH.

3HayeHue OMOJOTUUECKON HAYKH JJISl CEJIbCKOTO XO3SMCTBA, MPOMBIILUICHHOCTH,
MEJIUIIMHBI, TUTHUEHBI, OXpaHbl MpUpOAbl. JKUBBIE CUCTEMBI: KJETKa, OPraHU3M, BU],
ouorieHo3, Ouocdepa, ux sBomrouus. [IpU3HAKM >KUBBIX CHUCTEM: OOMEH BEIECTB
SHEPIruM, LEJIOCTHOCTh, B3aUMOCBS3b CTPYKTYpPbl U (QYHKIMH, CBSI3b CO Cpeoi,
CaMOpEryJIsLHus.

Bxnag 6uonornyeckoit Hayku B (popMUpOBaHHE HAYYHOW KapTUHBI MHpa, 00IIeH
KYJbTYPbI IMYHOCTH.

OO6mme 6uoIOoTHYECKrE 3aKOHOMEPHOCTU. Y POBHU OPTaHU3AINH KUBOM TTPUPOIBL:
MOJIEKYJISIPHBIMN, KJIETOYHBIN, OpTraHU3MEHHBIM, MOMYJISLIMOHHO-BUOBOH,
OMOTEOIICHOTUYECKHM, OMOCHEPHBI.

Huronorusi. Vicropusi OTKpbITUS KIETKU. OCHOBHBIE MOJOKEHUS KJIETOUYHOU
Teopur. Meroabl U3ydeHus KIeTKU. KileTka — 3jeMeHTapHas KuBasi CUCTEMa, OCHOBHAs
CTPYKTYpHas U (DYHKIIMOHAIbHAS STUHUIIA PACTUTEIHHBIX 1 )KUBOTHBIX OPTaHI3MOB.

XuMuueckuil coctaB KieTku. Coaep)kaHne XUMHUYECKHUX 3JIEMEHTOB B KUBBIX
cucteMax. Makpo W MHKpPO3JIEMEHTHl KIETKH. Boma W Jpyrue HeopraHuyeckue
BEIIECTBA U UX POJIb B )KU3HEAEATEIbHOCTH )KUBBIX CUCTEM.



Opranuyeckue BeIlIECTBA KJIETKU. YTJIEBOAbL. MoOHOcaxapuipbl, JUCaXapuibl U
TIOJIMCAXapHU bl PACTUTEIHHBIX 1 JKUBOTHBIX KJIETOK, X CTPOSHHE U (DYHKITHH.

Jlumuner 1 ux mpousBognble. CTpoeHre W (DYHKIMU JIHMITUIOB B PACTUTENBHBIX H
YKUBOTHBIX OPraHU3Max

benkn kak Ouomnonumepsl. AMHHOKUCIOTBI, HMX CTPYKTypa U CBOICTBA.
[lepBuunasi, BTOpUYHas, TPETUYHASI U YETBEPTUYHAS CTPYKTYPhl OCIKOBON MOJICKYJIBI.
[Ipumepsl MPOCTHIX U CIOXKHBIX OenkoB. DyHKUIUU OenKkoB B kieTke. DepMeHThI, ux
pOJIb B IIPOLIECCAX JKU3HEIECATEIBHOCTH KIIETKH.

Hykneunnossie kuciorel. PHK u JIHK kak Ouwomomumepsl. HykiaeoTuawl, ux
CTpOEHHE M COEAMHEHWE MpU OO0pa30BaHUU MOJUHYKICOTUIHON nenu. CTpoeHue u
¢byuximn - JIHK, mecronaxoxxnenue B KieTke. [IpuHUOMN KOMILJIEMEHTapHOCTH.
Perumikanms JIHK kak peakuust matpuunoro cuHtesa. Crpykrypa u Buasl PHK, nx
¢byukuu. Kon JIHK (PHK).

AT®. Conepxkanne AT® B kietke. Makpoaspruueckue cBsizu B AT®. 3naueHue
AT® B )KU3HEIEATEIBHOCTH KJIETKH.

Crpoenne knetkn. OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTBHI 3YKapHOTHYECKOU
KJIETKM: HapyKHas KJIeTo4Has MemOpaHa, LMTOIIa3Ma M sapo. buonmornyeckas
MeMOpaHa, ee ctpoenue u (yHkimu. [lepeHoc BemecTB uepe3 meMOpaHy. OpraHoujibl 1
BKJIFOUEHHUS] IUTOIUIa3Mbl. MeMOpaHHble M HEMEMOpaHHBIE OpPraHOMJIbI KJIETKH, HX
cTpoeHue, (PYHKIMH, MECTOHAXOXKICHUE B KileTke. OCOOEHHOCTH CTPOEHUS pAaCTUTEIbHOU U
KUBOTHOM KIJIETKH. CTpO€HHME NPOKAPUOTHYECKOW KIETKU. I[Ipokapmormueckas u
AyKapHOTUYECKas KJIETKU, UX CXOACTBA U OTINYHSL.

Heknerounsie ¢popmbl sxu3HU. Bupychl. YapTpaMuKpockonruecKkasi Opranu3anus
BUPYCOB U OakTepuodaroB, MX 3HAUYEHHE U POJIb B Tpupoje. Bupycubsie 0o0se3HU
YeJI0BEKa, )KUBOTHBIX U PACTECHUH.

OOmeH BellecTB M 3HEpruu B KieTke. [lnactuyeckuili M sHEpreTuyeckuii 0OMeH
— OCHOBA KU3HEJIEATEIIbHOCTH KJIETKHU.

[Inactuueckuit oOMeH. ABTOTpO(HBIE, MHUKCOTPOPHBIE U TeTEPOTPOPHbBIE
opranu3mbl. DoTocuHTe3. OcOOEHHOCTH OOMEHA BEUIECTB M YHEPTUU B PACTUTEIBHOU
kietke. buonornueckuii cmbici (oTocuHTe3a. XiopomiacTel. CBA3b CTPYKTYpHl U
¢ynkuun. CsetoBas (a3a ¢orocunTe3a. TemHoBas ¢asza dorocunresa. Poib
dbepmenToB. buonormyeckuit  cmpicn  nukia KanbBuna. Ilyt  moBblleHUs
MPOJYKTUBHOCTH MPOLIECCOB (DOTOCHMHTE3A y CENbCKOXO3SIMCTBEHHBIX PACTEHUM.
XEeMOCHHTE3 Ha PUMEPE KeJe30-, HUTPO- U CEPOOAKTEPHIA.

buocunte3 6enka. Poib HyKJIEHHOBBIX KHCJIOT B Ipoliecce OMOCHHTE3a Oelnka.
I'en u ero poas B 6mocunTese 6enka. Kox JIHK. Peakunm MmarpuaHoro cuaTesa Oeika -
TPAHCKPUIILIUA U TpaHchsuus. Poib pepMEeHTOB B OCYIIECTBIEHUN OMOCHUHTE3a Oelka.
3nauenue AT® B 3ToM mpoliecce.

DHepreTUdeckuii  OOMEH. DTambl HJHEPreTUYecKoro oOMeHa B KIIETKE.
IToaroroBuTenbHEIN dTAIL.

AHadpoOHOe  mpixanwe. [mkomm3. Buasl  OpokeHus. DHepreTHdeckas
3¢ (HEKTUBHOCTH MTPOIIECCOB TIIMKOJIN3a U OPOKECHHUS.

AspobHoe neixanue. OcHoBHBIE ocoOeHHOCTH mmKiIa Kpebca (Omonormueckuit
CMBICIT). DHepreTrdeckas 3pGHEeKTHBHOCTH MPOIIECCOB a3POOHOTO JTBIXaHMUS.

MUTOXOHIPHH. Ces3p crpyktypsl u  GyHKuH.  OKUCIAUTETHHOE
dbochopmnupoBanre. B3anMOCBsSI3b MPOIECCOB SHEPreTHUECKOTO U IJIACTUYECKOTO
oOMeHa B KJIeTKE. ABTOPETYJISLUS XUMHUUECKUX MPOIIECCOB B KIIETKE.



Jlenenne xieTok. JlemeHue - OMOJOTMYECKHWM TIPOIECC, JICKAMUNA B OCHOBE
Pa3sMHOXKEHUSA u VHJIUBU1YaJIbHOTO pa3BUTUS OPTraHU3MOB. CocrostHue
HACJIEICTBEHHOTO MaTtepuana B Heaemsuemcs sape. IlocrosuerBo konmuectsa JTHK B
snpe. UHAnBUAyaTbHOCTh M CTPOEHUE XPOMOCOM. ["arutonIHbIN U TUTIIIONTHBIN HAaOOPHI
XpoMocoM. Bu10BO€ MOCTOSIHCTBO YKCIIa XPOMOCOM.

Muro3. Murotnueckuii muki. OOIIHOCTh MPOIECCa MUTOTHYECKOTO JEICHUS
KJIETOK y 3ykKapuoT. @a3el mutTo3a. [loBeneHne XxpoMocoM B MUTO3€. buosornueckuii
CMBICI MUTO3a. KII€TOYHBIN ITUKII.

Mernos. I u Il nenenus meriosa. [loBenenue XxpomocoM B Meo3e. buomornueckui
CMBICJI MEH03a.

AmuTo3 kak ¢dopma jAeieHuss HHTep(da3HOro sjipa, HE COMPOBOXKIAIOIIASLCS
PaBHOMEPHBIM paclpeeICHUEM HACIEACTBEHHOIO MaTepraia. 3HaYeHUE aMUTO3a.

HNupuBuayaabHoe pa3BUTHC OpPraHM3MoOB. I'ameTorenes - IIpoLeccc
(bOpMHpOBaHHH MOJIOBBIX KiIeTOK. OcoOeHHOCTH OBOreHe3a | CIICPMATOI'CHEC3A.
CTpOGHI/IG ITIOJIOBBIX  KJICTOK. OHHOI[OTBOpeHI/IG - IpomecCc BOCCTAHOBIICHUA

JUIIONIHOTO HA0Opa XpOMOCOM.

OHTOreHe3 — MHJIMBUYaJbHOE Pa3BUTHE OpraHu3Ma. DMOPHUOHAIBLHOE Pa3BUTHE.
Pa3BuTHe OIIOJOTBOPEHHOrO fiilla Ha IpuMmepe jdaHueTrHuka. [Ipouecc npobieHus.
Mopyna. Ctaaus 6nactyinsl. [Ipouecc ractpymsiuu. Ctanus ractpyibl. 3apo/iblILIEBbIe
JUCTKH. ['OMOJIOTHMSI  3apOJBIIIEBBIX JHUCTKOB KAaK CBHJIETEILCTBO  €IMHCTBA
MIPOMCXO0XK/ICHUS JKUBOTHBIX. 3aKJIaJKa TKaHEH U cucteM opraHoB. [locTamOproHanbHOE
pazButHe. llpsmoe M HempsMoe pa3BUTHE Y OECHO3BOHOYHBIX W IO3BOHOYHBIX
KUBOTHBIX. BpeHoe BiMsHUE aJIKOroJisi 1 HUKOTWHA Ha Pa3BUTHE OPraHU3Ma YeJIOBEKa.

Pa3smHoxenne opranu3zMoB. POpMbI pa3MHOXKEHHSI OPraHU3MOB - O€CHoJioe U
nosioBoe. Bujpl 6€crosioro v moJioBOro pa3MHOKEHUS! Y pACTEHUN U KUBOTHBIX.

OcHOBBI_reHeTMKHM M _cejekuuu. [Ipeamer, 3amaum U meroabl reHeTUKU. ['eHeTnka —
HAayKa O 3aKOHOMEPHOCTSIX HACJICICTBEHHOCTH M W3MEHUYHUBOCTU. OCHOBHBIC MOHSTHS
TEHETUKH: T€H, aJUICJIbHBIE W HEAJUICIbHBIE TEHbI, JOMHUHAHTHBICE U PEIECCUBHBIC
MPU3HAKKU; TOMO3UTOTa U T€TEPO3UT0Ta; (PEHOTHUI, TEHOTHUII, TEHOM, KapUOTHII, TPYIIa
CLEIUICHUS.

OcHOBHBIE ~ 3aKOHOMEPHOCTH  MEpEelauyd  HACJIEACTBEHHBIX  IPU3HAKOB.
3aKOHOMEpPHOCTHM  HACJEAOBaHUS  MPU3HAKOB,  ycCTaHOBIEeHHble [ .Mengenem.
['ubpugomornueckuii ~ METON  HW3yYCHHs]  HACJIEACTBEHHOCTH.  MoHOTHOpUAHOE
ckpemuBanue. Ilepserii 3akoH ['.Menngens. EnwHooOpaswe THOpHUIOB IEPBOTrO
nokosieHusi. Bropoit 3akon I'. Mennens. Pacmiemsienue mo reHoTuny U (DEHOTHILY
ruOpuoB  BTOpOro  mokosieHus.  CTaTUCTHYECKUW  XapaKTep  paclleruIeHUs.
ITpomexyTOUHBIM THII HACJICIOBAHUS. AHanuzupymouiee CKpELIMBAHUE.
Cratuctuueckuii xapaktep pacuierienus. Tperuii 3akoH ['. Mennens. {urubpuanoe u
MOJIMTUOPHUIHOE CKpernuBanue. HeszaBucumoe KOMOMHHMpPOBAHUE HACIEACTBEHHBIX
MPU3HAKOB TPU JU- W TMOJUTHOPUIHOM CKpemuBaHuu. llurojorndeckue OCHOBBI
3akOoHOB ['.MeHnnens. ['nnore3a «4ncToThl ramer». Meno3 Kak MarephaibHas OCHOBA
3aKOHOMEPHOCTEW HACJICIOBAHUSI PU3HAKOB U TUIIOTE3bl «YUCTOTHI TaMeT». AnepHas u
LHUTOIUIA3MaTUYECKas HACTIEICTBEHHOCTb.

XpOMOCOMHasi TEOpHsi HAcJIeACTBEHHOCTH T.Moprana. SIBiieHHME CLEIUIEHHOTO
HacnenoBanus. [[oJIHOE W HENMONHOE CLEIJIEHHWE, POJIb KPOCCUHIOBEPA B HAPYIIECHUH
cuerieHud. ['eHernka mona, MpOramMHOE, CHHTAMHOE, SMUTaMHOE OMNPEACIICHUE ITOJIA.




XPpOMOCOMHBIM MEXaHU3M ompeneneHus mnona. [losoBble XpoMOCOMBI U ayTOCOMBI.
CuerieHHOe C MOJI0M HACJIeJOBaHUE.

B3aumoneiictsue reHoB. B3amMmopnencTBue amieabHBIX IeHOB. HaciemoBanue
Ipynn KpOBM KakK MPUMEpP MHOXKECTBEHHOIO aJljIeNiM3Ma M KOJAOMHHHPOBAHUA.
JIOMUHHPOBaHKE, HETIOJHOE TOMUHUPOBAHUE, CBEPXIOMUHUpPOBaHNe. B3anmoaencreue
HEAJUJIEIBHBIX I'€HOB. |'€HOTHN Kak LEIO0CTHAs MCTOPUYECKH CIOKHMBLIASCA CHCTEMA.
Onucras, KOMIUIEMEHTAPHOCTh, nojumepus. [linedoTpornHoe neWCTBHE T'E€HOB.
3aKOHOMEPHOCTH HW3MEHUYMBOCTU. PoOib TE€HOTHMIIA M YCIOBMI BHEHIHEH Cpenbl B
dhopmupoBaHuM PEeHOTHIIA.

N3menuuBocth U ee (opmbl. MoaudpukaunoHHas H3MeHUMBOCTb. Hopma
peakiuu. CTaTUCTUYECKUE 3aKOHOMEPHOCTH MOAU(PHUKAMOHHON HN3MEHUYMBOCTH.
BaprannoHHBI1 psa M BapHAallMOHHAs KpHBas, METOAbl ONPEIEICHUS CpEIHEH
BEJIMUMHBl BapHUallMOHHOIO psna. ['eHoTunuueckas HM3MEHYMBOCTh. KOMOMHAIMM U
myTtauuu. [lyTh KOMOMHATUBHOW M3MEHUMBOCTH. MyTalluyu: T€HOMHBIE, XPOMOCOMHBIE
U TreHHble. MyTtareHHble (QakTopbl. OKCIEPUMEHTAJIbHOE MOJIYYEHHE MYTalui.
Myranuu kak maTepuan JJil UCKyCCTBEHHOIO M €CTECTBEHHOIO OTOOpa. 3arpsi3HeHHUe
IIPUPOJHON Cpelbl MyTareHaMH M €ro MOCIIEACTBUS.

I'eneTuka d4enoBeka. MeToapl HW3Y4YEHUs HACJIEICTBEHHOCTH  YEJIOBEKA.
[{uToreneTnueckuil, OJIM3HEIOBBIN, T'€HEAJOTUYECKUM, MOMYJISAIMOHHO—BHIOBOM.
3HaUYCHHE TEHETHKW [UIi MeIWLIMHBL. [IpenynpexkaeHue M JIEYEHHE HEKOTOPBIX
HACJIEICTBEHHBIX OOJIE3HEM.

['eHeTKAa — TEOpETHYECKass OCHOBA CENIEKIMU. 3aJadd COBPEMEHHOW CEJIEKLUU.
H./. BaBWJIOB 0 NMPOUCXOXKIACHUHU KYJIBTYPHBIX pacTeHU. OCHOBHBIE METO/BI CEIEKIIUU
KUBOTHBIX, PACTEHUH, MHUKPOOPraHU3MOB (QyTOPUIIMHI, TE€TepO3UC, HWHOPUIVHT,
MOJIMIJIONIUS,, MacCOBBIM 0TOOpP, MHAMBUAYAIBHBIN OTOOP, MHIYLIMPOBAHHBII MyTarcHes).
3akoH romosiorndyeckux psaos H.M.Basuiosa.

Cenekuust  OakTtepuid, TrpuOOB, €€ 3HAaYEHUE I MHUKPOOHMOIOTHYECKOMN
MPOMBIIUIEHHOCTH (ITOJIy4YE€HUE aHTUOMOTHKOB, (DEPMEHTHBIX NpEnapaToB, KOPMOBBIX
apoxcokeil u ap.). OCHOBHbIE HANpaBiieHHWs OMOTEXHOJOTHU (MHUKpPOOHOJIOTHYECKas
MPOMBIIUIEHHOCTh, TeHHAS U KJIETOYHAS MHKEHEPHS).

buocepa m HayuHo-TexHMUeckuil mporpecc. buocdepa B mnepuon HaydHO-
TEXHUYECKOTO Tporpecca M 3A0pOBbe uesioBeKa. [[poOiieMbl OKpyXkarouend Ccpeabl:
3allliTa OT 3arpsA3HEHHs, COXPAHEHHs STAJOHOB M MAMSATHUKOB MPUPOJBI, BHUIAOBOTO
pazHooOpa3usi, OMOIIEHO30B, JaHAIIadTOB.

JBOJIIOIMOHHOE _yuyeHue. OOmmas xapakTepucTUKa OWOJOTUH B JIOJaPBUHOBCKHUIT
nepuos. ['ocro/icTBO B HayKe MeETapU3WYECKHX TMPECTABICHUNA O HEW3MEHHOCTU
MIPUPOIBI U «U3HAYATBHOM 11esiecoobpaznocty. Tpyasl Kapna JImaHes mo cuctemaTuke
pacTeHUN U KUBOTHBIX, MX 3HadeHue. Yuenwe JK.b. Jlamapka o0 »sBoIIONMU >KUBOU
MPUPOABI U ero 3HaueHue. [lepBbie pyccKkue 3BOIFOLIUOHUCTHI.

HUcrtopuueckue mpeanocbliKu BO3HUKHOBEHUs YyueHus Yapnwsza [lapBuHna.
OO011eCTBEHHO-OKOHOMUYECKHUE TPEATNIOCHUIKH, YCIIEXU OMOJIOTMH B TEPBOM IMOJIOBUHE
XIX Beka. Ycnexu CelnbCKOTO XO03SMCTBa B BBIBEACHUH MOPOJ JOMAIIHUX KUBOTHBIX U
COPTOB KyJIbTYpHBIX pacteHuid. [lyremectBue Ha kopabne «burmp». Tpymsr Y.
JapBuHa.

OcCHOBHBIE MOJIOKEHUSI BOJIOIMOHHOTO yueHus: Y.J/lapBuHa. 3HaueHUE y4YEHUS
Ul pa3BUTHS ecTecTBo3HaHUS. COBpPEMEHHBIC MPEACTABICHUS 00 SBOJIOIUHU KUBOU
npupoasl. JIBmwxymue cuiabsl 3Bomonuu. HacneactBeHHocTh. M3meHunBOCTh. Bubl




n3MeHunBocTH. EcTecTBeHHbIlt oTOOp. Bemymas pons ecrecTBeHHOro orbOopa B
sBoroIMU. boproa 3a cymectBoBanue. @opMbl 6OPHOBI 32 CYIIECTBOBAHUS.

HckyccTBeHHBI OTOOp M HACIEACTBEHHAs W3MEHUHMBOCTH - OCHOBA BBIBEICHHS
MOpPOJT JOMAITHUX KHUBOTHBIX M COPTOB KYJIBTYPHBIX pacTeHmid. OOIee M pas3IudaHOe
MEX/Ty HICKYCCTBEHHBIM M €CTECTBEHHBIM OTOOPOM.

[lyth u HanpaBieHHs] 5SBOJIIOIHOHHBIX MpeoOpa3oBaHuil. MUKPOIBOIIOLHMSL.
I'enetuka w Teopuss sBomonmu. llomynsuus Kak »3JIEMEHTAapHAas 3BOJIOLHUOHHAS
equHuna. ['enetuka nomynsuuii. MneanbHble U peanbHblE NOMYJSLMU. 3aKOH Xapu-
Baitnbepra. Pe3epB HacieACTBEHHOW W3MEHYMBOCTH B MPUPOJHBIX IMOMYJISAIMIX.
['enetnueckue nponecchl B nonyisiusax. [lonstre 06 3K0I0THYeCcKOd U TeHETUYECKOU
XapaKTEepUCTUKAX  MOMYJSIUA.  DJIeMeHTapHble  (aKTOpbl  MHKPOIBOJIIOLHUU.
EcrtecTBeHHBINT 0OTOOp - HampaBistomuid (akTop 3BOJIOUUU. TBopueckas poiib
€CTECTBEHHOT0 0TOOpa. POpMbI €CTECTBEHHOTO OTOOpa, UX CBSA3b M COOTHOLICHHE C
ycIoBUsIMU  cpedbl. BupooOpazoBaHue - pe3ynapTaT MHKposBotouuu. Ilytm
Bu000pa3zoBanus. Bun. Kpurepun Buna. Ctpykrypa Bujaa.

MaxkposBomtonusi. Bo3HuKHOBEHUE HaJABUIOBBIX TaKCOHOB. [IpucnocobuTenbHbIi
xapakTtep 3BoIoIUN. OTHOCUTEIBHAS 11€J1ECO00Pa3HOCTh MPUCIIOCOOIEHHOCTH.

['maBHBIE HallpaBJICHUS SBOJIIOIMU - OHUOJIOTMUYECKUN perpecc U OMOIOrHYeCKUn
nporpecc (A.H.CeBepueB). BbiMupanue BUIOB Kak pe3ysibTaT OHOJIOTMYECKOTO
perpecca. [lytu noctuxeHus: Onosornyeckoro nporpecca (apoMopdos, uanoaganTaims,
aereHepauus).  Pe3ynbTaThl  3BOJIONUHU:  MNPUCIHOCOOJIEGHHOCTh  OPraHU3MOB,
MHOroo0pas3ue BUI0B, IOCTENEHHOE YCIOKHEHUE OpraHu3alluu.

OCHOBHBIE JOKa3aTEIbCTBA 3BOJIIOLMHM OPraHUYECKOTO MHpA: CPAaBHUTEJIBHO-
aHATOMHYECKHE, AMOpHOJOTHYECKUe, Ouoreorpapuieckue U MaJCOHTOJOTHYECKUE.
CpaBHHTENBHOE WM3YYEHUE CTPOEHHUS COBPEMEHHBIX >KMBOTHBIX M PACTEHHH C LEJBIO
J0KA3aTeNIbCTBA UX UCTOPUYECKOro pa3BUTHUs. ['omosiorust u aHanorusi. PyniuMeHTsl u
aTaBU3Mbl B CTPOCHHHM COBPEMEHHBIX OpPraHM3MOB KaK JOKa3aTeIbCTBAa 3BOJIOLUH.
CX0ACTBO 3apOJIBIIIEBOTO PAa3BUTHS OPraHMW3MOB KakK JI0KAa3aTENbCTBO E€AMHCTBA HX
MIPOUCXOKICHUS. broreneTnueckuil 3aKkoH Mroiepa - I'ekkens.

Cucrema pacTeHMid M JKMBOTHBIX - OTOOpa)keHHE HBOJOUMH. [IpUHLIHIBI
COBPEMEHHOM Kj1acCU(UKAIMKU OPraHu3MOB. TaKCOHOMUUYECKUE €TUHHUIIBI.

Pa3BuTHEe OPraHM4ecKoro Mupa.

Ilytn pa3BuTHs OpraHWyeckoro Mupa. JlemeHne ucrtopuu 3eMIM HAa 3pbl U
nepuonbl. Pa3zBuThe OpraHMdeckoro Mupa B apXEUCKY, MPOTEPO3OMCKYI0 W
MaJIC030MCKY0 Hpbl. BO3HHKHOBEHHME pAacCTEHUHM M JKUBOTHBIX - JUBEPIEHLHS B
OpraHM4ecKoM Mupe 1o crnocoOy nutanus. Kocmuueckas poiib 3€JI€HbIX pPacTEHUM.
OnHOKIIETOYHBIE W MHOTOKJIETOYHBIE OpraHu3Mbl. BbIXOJ pacTeHHMii Ha Cylly B
najgeo3oiickyto 3py. Ilcunopurel. Mxu. IlpuuuHbl paciBeTa NanopOTHUKOBUIHBIX.
[TosiBNIEeHUE TOTOCEMEHHBIX PACTEHUM.

Brixoa *MBOTHBIX Ha Cymly. BO3HMKHOBEHHME MO3BOHOYHBIX ITyTEM MOBBIIIECHUS
OpraHM3alMM, Pa3BUTHs MPUCIIOCOOICHUN IHUPOKOTO 3HAYEHHSI U PACUIMPEHUST CPEIbI
obutanus. Kucrenepble Kak mnpeakud 3eMHOBOAHBIX. llosiBleHHME M pacuBET APEBHUX
3eMHOBOJHBIX. CTerouedansl - cOOpHas rpynna IpeBHIUX 36MHOBOIHBIX.

Pa3BuTHe opraHnuecKoro Mupa B ME3030MCKYIO 3py. I 0CoICTBO ron0oCeMEHHBIX.
IlosBnenne wu pacnpoOCTpPaHEHUE NOKPBITOCEMEHHBIX. PacuBeT NPECMBIKAIOIIUXCS.




Bo3nukHoBeHne nTuiy u Miekonurtaromux. [losBieHne KOCTUCTHIX pbi0. [IpudwmHb
BBIMUPAHHUS TOJIOCEMEHHBIX U MPECMBIKAIOIINXCS B ME3030MCKYIO 3Dy .

Pa3zBuTtne opraHmmdeckoro Mupa B KaMHO30WCKYyr0 3py. [ocmoactso
MMOKPBITOCEMEHHBIX, HACEKOMBIX, ITUIl U MJIEKOTIUTAOIIMX. BO3HUKHOBEHHE B ITPOLIECCE
HBOJIIOLIMA MHOTOYMCICHHBIX MIPUCTIOCOOTICHHM K pa3HOOOpa3HbIM cpesiaM OOUTaHHUSL.

Brnusane pgesTenpHOCTH 4YeloBeKa HAa MHOrooOpasue BHUAOB, NPHUPOITHBIC
coo0IIecTBa U UX OXpaHa.

[IpoucxoxneHne denoBeKa, aHTpororeHes. YemoBekooOpasHble O0€3bsHBI U
yenoBek. Y./[apBUH O MPOMCXOKICHHHM YEIOBEKA OT JKUBOTHBIX. JIBMXKYILIHE CHIIBI
aHTPOIIOTE€HE3a: ColMalIbHble M Ouosormdeckue ¢akTopel. Benmymias ponb 3aKOHOB
OOIIIECTBEHHOM KU3HU B COLIMAIBHOM IpOrpecce yenoBeyecTBa. Posib OMOJOTHYeCKUux U
COLIMAJIbHBIX (PAKTOPOB B PBOJIOLIUU YEIOBEKA.

Hckomaemble ocTaHku yesoBeka. J{peBHeine 1oau (MUTEKaHTPOo, CHHAHTPOIL,
reiiiensOeprckuil yenosek). JpeBHue moau (HeanaepTanbllpl). Vckomaemele nronu
COBPEMEHHOTO THIA (KPOMaHbOHIIBI).

Benymiass posib 3aKOHOB OOIIIECTBEHHOW >KM3HH B COLMAJIBLHOM IpOTpecce
yenoBeyecTBa. EJMHCTBO MNPOUCXOXKACHUS YEJIOBEYECKHX pac. AHTHUHAy4dHas,
PEaKIMOHHAsA CYIIHOCTh «COLMAIBHOTO JaPBUHU3Ma» U pacu3ma.

Bo3nukHoBenue >ku3HuM Ha 3emuie. JKuU3HB - KaueCTBEHHO HOBas ¢opma
NBIKEHUSI MaTepuu. JloHaydHbIEe TTPEACTABICHUS O MMPOUCXOKICHUH JKU3HU. Y YEHUE O
camo3apoxxaenuu. PabGorst ®.Penu wu JlIlactepa, nokasaBiivie HEBO3MOXKHOCTD
CaMO3apOXKIACHUS KU3HU. Teopuu 3aHOCA KU3HU HA 3EMITIO C IPYTUX KOCMUYECKHUX TEJL.
l'vnore3a akagemuka A.JM.OnapyHa O TNPOMCXOXKIEHWM >KW3HU. AOHMOTCHHBIA CHHTE3
oprannueckux BemlecTB. (CBOKCTBA MEPBUYHBIX OPraHU3MOB. J[MBEpreHIysi mo crocooy
MUTaHUS: aBTOPO(BI U TeTePOTPOPHI.

Opranusm _u_cpefa. OKOJOTHg - HayKa O 3aKOHOMEPHOCTAX B3aMMOOTHOILIECHUMN
opranu3sMoB co cpenoil. Ilpenmer wu 3amaun oskojorun. Cpena oOuTaHus U
skoJiorndeckue (aktopsl. [IpucnocobieHHOCTh opranu3ma (Buaa) K aOMOTUYECKUM U
onotuueckum Qakropam cpeanl. KommiiekcHoe Bo3aeicTBUE (PAKTOPOB HA OPTraHHU3M.
OcHoBHBIEC KIUMaTUYeCcKue (PaKTophl (CBET, TEMIIEPATypa, BIAKHOCTh) U UX BIUSHUE HA
opranusM. OrpaHuuuBaroniyie GaxkTopsl. JeaTenTbHOCTh YeOBEKa KaK AKOJIOTHYECKUM
daktop. IlpucnocobiieHusi pacTeHUd W >KUBOTHBIX K CE30HHOMY PUTMY BHEIIHUX
ycioBuid. Ce3oHHOCTh B mpupojge. CocTosHHE 3UMHETr0 MOKOs. XOJO0AOCTOMKOCTD.
@dakTophl, YHOPABISAIONIME CE30HHBIM pa3BUTHEM. SIBiIeHus ¢oTonepuoansmMa y
pacTeHUN U )KUBOTHBIX.
Bup, ero skonoruueckasi xapakTepucTika. BHyTpUBUIOBbIE U MEKBUI0OBbIE OTHOILIICHHUS:
XHUITHAYECTBO, KOHKYPEHIIHS, TMapa3uTu3M, CUMOMO3. PammoHaibHOE HCMOIB30BaHUE
BHJIOB, COXpaHEHHUE UX PA3HOOOpa3usl.
[Tonynsimusa.  DakTopbl, BHI3BIBAIOIIME W3MEHEHUSI YHUCJICHHOCTH  MOMYJIALIUU.
PasnooOpa3ue momymnsiuié B OSKOCHCTEME, CBSI3M MEXIYy HHMH: TEHETHUYECKHE,
Tpoduueckue. [IpoayneHTsl, pexyieHTsl 1 KOHCYMEHTHI. [IuieBbie 1ienu u ceTH.
buoreonieno3. KpyroBopot BelecTB U NpeBpalieHue SYHEPTUHU B SKOCUCTEMAX Ha
puMepe TPECHOBOJTHOTO BojoemMa, nyOpaBbl. [IpaBuiia SKOJOTUYECKON MUPAMUIBI —
nipamMujia YMCICHHOCTH, MUpaMuIa Onomacc, nmupamuaa sHeprun. CaMoperyismus —
OCHOBa YCTOMYMBOCTH 3KOcUCTeM. HM3MeHeHusi B 3KocucTeMax. [IpuuuHBI CMEHBI
AKOCHCTEM: BHEIIIHHE (€CTECTBEHHBIE M AHTPOINOIeHHbIE) U BHyTpeHHUE. [lonsaTHe o
pacTUTETbHOM cooOmiecTBe. SIpycHOCTh Hang3eMHas ©  moja3emHas. (Ce30HHBIE




M3MEHEHUS B PACTUTEILHBIX COOOIECTBAX.

ATpPOIKOCHCTEMBI, WX pa3HOOOpa3we, OTINYMUS OT MPUPOTHBIX SKOCHUCTEM.
Co3maHne WCKYCCTBEHHBIX OWMOTE€OIIEHO30B B  PE3yibTaTe  IIeJICHANPABICHHON
XO3MCTBEHHON JESATEILHOCTU 4esoBeka. ArpoiieHo3bl. [loBbIlIeHHE MPOTYKTUBHOCTH
arporieHo30B. Oxpana OuoreoreH030B.CoxpaHeHHE OMOJIOTHYECKOTO Pa3HOOOpa3us KaK
OCHOBA YCTOMYMBOTO Pa3BUTHUS SKOCUCTEM.

buocdepa. OcHoBbl yueHus o Ouochepe. I['panunel Ouochepsl. VYueHue
B.M.Bepnaackoro o Ouocdepe kak 00070uke 3eMild, HACEJICHHOM >KUBBIMU
cymectBamu. Hoocdepa. IlnotHocTs xku3Hu. JKuBOe BeleCTBO, €ro Tra3oBas,
KOHIIEHTPAI[MOHHAs, OKHUCIWUTEIbHAsE W BOCCTaHOBUTENbHas (QyHKuuU. Kpyrosopor
BelecTB B Ouocdepe. buorennas murpauust atomoB. Poiib MukpoopranusMon. Poib
yesoBeka B onocdepe. OxpaHa npupoisl U MIaHOBOE BOCIIPOU3BOJICTBO €€ OOraTCTB.

Pasnen 2. boranuka

borannka — Hayka o pacreHusax. PacreHue — [ENOCTHBIA OPTraHU3M.
PactuTenbHplii MHUp Kak CcoOCTaBHas 4YacTb MpPHUPOIBI, €ro pasHooOpaszue W
pacnpocTpaHeHHUE Ha 3eMIle.

Crpoenue pacrenmii. Knerounoe ctpoenue pacrenusi. CTpoeHHE PacTUTENBHON
KJIETKU. TKaHU OpPraHOB PacTEHUS B CBSA3H C BBHINOJHSAEMBIMUA (PYHKLIMSIMH B LIEIOCTHOM
opranusMe. B3amMocBsa3b opraHoB. BereratuBHbIE Oprasbl LIBETKOBOI'O PACTCHUA:
KOpEHb, CTe0ENb, JUCT. ['eHepaTuBHbIE OpraHbl: LBETOK (COLBETHS), IUION, CEMS.
OCHOBHBIE KU3HEHHbIE (PYHKIIMU PACTUTEIBHOIO OpraHu3Ma: MUTAHHUE, JbIXaHUE, POCT
U pa3BUTHE, pa3MHOXKeHUE. [[BrkeHne pacteHuid. CriocoObl pacpoCTpaHeHUs IUIO/I0B U
CEMsIH B MpUpPOJE. 3HAYEHHE CBOEBPEMEHHON YOOPKHM IUIOJOB M CEMSH KYJbTYPHBIX
pacTeHui. Y cIoBUS KU3HU pacTeHus (BoJa, BO3AYX, CBET, TEMJIO, MUHEPAJIbHBIE COJIN).
BimsiHue pa3nuuHbBIX yCIOBUM Ha POCT U pa3BUTHE pacTeHUU. CE30HHBIE SBJICHUS B
KU3HU TIOKPBITOCEMEHHBIX pacTeHuil. Pactenus BecHoW. OXpaHa pacTeHUUM H
YBEJIMYEHUE PACTUTENbHBIX OOTraTcTB. 3HAYEHUE PACTEHUN U PACTUTENIBHOIO MOKPOBA B
MPUPOJE, KU3HHU YEJIOBEKA U B HApPOJHOM Xo3siicTBe. PazHooOpasue pacTUTENIbHOTO
mupa. KusHeHHble (hOpMbl IBETKOBBIX PACTEHUM: I€PEBO, MOITYKYCTAPHUK, KYCTapHUK,
TPaBSIHUCTBIE PACTEHUs - OJHOJIETHUE U MHOTOJIETHUE. PacTeHune u okpyskaromas cpena.
OxpaHa pacTeHuil.

Kopens. ®yHknnn kopHs. Pa3BuTre KOpHS M3 3apOJBIIIEBOIO KOPEIIKA CEMEHH.
Bunbl xopueit (rnaBHbIM, OOKOBbIE, MpPUIAATOYHbIE). THUIBI KOPHEBBIX CHUCTEM
(crepxkHeBasi, MmoukoBartas). 30Hbl KOpHs. Poct xopHsa. KopueBoii yexnuk. KopueBoit
BOJIOCOK. TKaHM KOpHsA. BHelIHee M BHYTpPEHHEE CTPOCHHE KOPHS OJHOAOJBHBIX W
IBYIOJBHBIX pacTeHUi. Buaon3MeHeHus KOpHEW, UX CTpOEHue, OHOJOTHYecKoe U
X03gaicTBeHHOe 3HayeHue. Iluranue pacrennit. IloryomieHne KOpPHAMHU BOABI U
MHUHepalbHbIX cosiel. [louBa kak cpena sl )KU3HU pacTeHud. MUHEpajabHbIE COJIH,
HE00XO0AMMbIE PACTEHUIO. 3HAaUeHHE 00paOOTKU MOYBKI - BHECEHHE YI00OPEHUH, MOJUB U
PBIXJICHHE JJIS1 )KU3HU KYJIbTYPHBIX pacTeHU. BonHbIE KYJIBTYpHI.

Crebenp. @Dynkuum credns. Ilober u ero uactu. BerBrnenune mnobera.
PasnooOpasue 1o0OEroB: MpsSMOCTOSIUME, TIOJI3yYHe, BBIOIIMECS, CTEIOIINUEeCs,
nemrronmecs. [louka. [louku BereratnBHble, IBETOYHBIE, CMEIIaHHbIE. X cTpoeHne u
pacnonoxenue Ha crebne. PazButue mobera usz mouku. Poct crebns B mimny. Tkanu
cTeOnsi. AHATOMUYECKOE CTPOEHHE CTEOJISI OJHOIOJIBHBIX, TPABIHUCTBIX U JPEBECHBIX
ctebneil aABynonpHbIX. PocT cTebnst B TommumHy. OOpa3oBaHuE TOJUYHBIX KOJIEI.
Cesonnble pa3nuuus B apeBecuHe. Bo3pact nepeBbeB. [lepeaBrmxenne MUHEPATBHBIX U




OpPraHUYECKUX BEIIECTB IO cTe00. BuaonsMeHeHHble moOeru: KOpHEBUINE, CTOJIOHBI,
KITyO€Hb, IYyKOBUIIA, UX CTPOCHHE, OMOJIOrMUECKOe U XO3SUCTBEHHOE 3HAUCHHE.

JIuct. ®ynkumm nucrta. BHemHee cTpoeHHe aucTa (IMCTOBAsl IUIACTUHKA,
YEepelIoK, OCHOBaHUs, NPUIUCTHUKK). JKuinkoBanue nucTheB. IIpocTbie M ClloXKHBIE
muctes. Jlucropacnonoxxenne. Tkanu aucta. OCOOEHHOCTH BHYTPEHHEIO CTPOEHUS
JaucTa B CBA3U ¢ ero ¢yHkuusmu. Koxuna u ycTbHia, MIKOTh JincTa (cTonOuaTas u
ryouaras TkaHu). CTpoeHHe KWIOK JucTa (IpoBojslue Mydyku). JIUCThs CBETOBBIE U
TeHeBble. JIBwkeHue nucTbeB. JluctoBass Mmo3zamka. OOpa3oBaHHE OPraHUYECKHUX
BELIECTB B JIMCTBAX HA CBETY. lIornomenne TUCThAMHU yIIEKUCIOTO I'a3a U BBIICICHUE
kuciopona. Hakorenue sHeprum B pacteHuMH. [[pixaHume nmctbeB. McnapeHue BOIbI
JUCThsIMU. PacTeHuss BIaXHBIX M 3aCyLUIMBBIX MeCT oOuTaHus. BupoumsmeHneHus
mucTeeB. [IpOMOIKUTENBHOCTD KU3HM JIMCThEB. Jlucromaa. 3HayeHue maucTa Ui
pacTeHuil. PoJib 3€JIEeHBIX pacTEHUI B IPUPOAE U KU3HU YEJIOBEKA U UX OXpaHa.

BereratnBHOE€ pa3sMHOKEHHME LBETKOBBIX pacTeHUW. Pa3MHOXKEHHE pacTeHHH
MOCPEACTBOM IOOETOB, KOpPHEW M JIMCTREB B INPUPOJE U PACTECHHEBOJCTBE
(BUIOM3MEHEHHBIMH TTOO€ramMu, CTeOJEBBIMM U KOPHEBBIMU YE€pPEHKaMHU, OTBOJAKAMH,
JeJICHUeM KycTa, TNpPUBHMBKOW). buomornyeckoe u  XO3SMCTBEHHOE 3HAY€HUE
BETrE€TaTUBHOI'O Pa3MHOKECHUS.

Opranbsl pazMHOXkeHUs. L[BeTok, mmox, cems. I[BeTok — opraH CEMEHHOTO
pa3MHOXkeHusA. DyHkuuu 1BeTka. CTpPOEHHE IBETKA: IIBETOHOXKA, ILIBETOJIOXKE,
OKOJIOLIBETHUK (Yallledyka M BEHUYHUK), TBIYMHKH, eCTUK (necTuku). CTpOCHHUE THIYMHKU
u nectuka. L[Betku ogHomnosbie u oboenonbie. OAHOAOMHBIE U JIBYZOMHBIE pPacTEHUSI.
Congetust U ux Ouojormyeckoe 3HaueHue. llepekpecTHOE ONbLICHHE HACEKOMBIMHU U
BeTpoM. CamoornbiieHne. MckyccTBeHHOE ormbuieHue. JIBOWHOE OMIOI0TBOPEHUE Y
IBETKOBBIX pacTeHuil M ero mexaHusM. lIpopactanue nbuiblbl. OIIIOJOTBOPEHHE.
O6pa3oBaHNe CEMEHH M TUIOJA.

Cems. @ynkuuum cemeHd. CTpoeHue ceMsH (Ha OpUMEpPE MABYIOJBHOTO U
OJIHOAOJBHOTO pacTeHuil). CocTaB ceMsiH. YCJIOBHS IpopacTaHusi ceMsH. BcxoxecThb
ceMsH. /[pixanue cemsaH. [Iutanme m poct mpopocTka. ATpOTEXHHKA NOCEBA CEMSIH U
BBIPALIMBAHUE PACTEHUM.

[Tnox. ®ynkuuu minoaa. PaznooOpasue miuoaoB. 3Hau€HUE I[BETKOB, IUIOAOB U
CEMSIH B IPUPOJIE U )KU3HU YeJIOBEKa.

Kiaaccupukamus pacrenmii. [Tonsatus o cucteMaTuyeckux (TaKCOHOMHYECKHUX)
Kareropusix (BU, poJl, CEMENUCTBO, MOPSIIOK, KiIacc, OTAEN). 3HAaUeHHE MEXTyHaPOIHBIX
Ha3BaHUU PACTEHHUM.

OcHoOBHBIE  Tpynmbl  pacTeHud. MHoroobpasue  pacTUTENBHOIO  MHpa.
Cucremaruueckuii 0630p: bakrepuu, ['pubsi, Bonopocnu, Jlumaitnuku, MoxoBUIHEIE,
[TanmopotHukoBUAHbIE, ['0noceMennblie (XBoitHbIe), [lIokpbITOCEMEHHBIE.

[HapctBo baktepun. O6mas xapakrepuctrka. CTpOCHUE U KU3HEACATEILHOCTD
Oakrepuil. Knaccudukanusa 6axrepuit o dopme. [Ipumepsl. PazmMHOXkeHue OakTepuil.
PacnipocTpanenue Oaktepuii B BO3JyXe, IOUBE, BOJIE U KUBBIX OpraHu3Max. bakrepuu
OpoxkeHus: U THWIOCTHbIe OakTepun. CumOuoTHMUeckue Oaktepuu. boiie3HETBOpHBIE
Oaktepun U Ooprba ¢ HuMmHU. Posp OakTepuit B TpUpOJie, MEAUIMHE, CEIHLCKOM
X035IUCTBE U MPOMBIIIUIEHHOCTHU. Mcrionb3oBaHne OaKkTepuil 4eTOBEKOM.



HapctBo I'pubbl. OO6mast xapakrepuctuka. IlmecHeBbie TpuObl (MyKOp U
nenuniut). CTpoeHre, 0COOEHHOCTH KU3HEACSITEIIBHOCTH M Pa3MHOXKEHUE. 3HAYeHUE
miecHeBbIX TpubOoB. Jlpoxoku. CrTpoeHne, OCOOCHHOCTH >KM3HEAEATEIbHOCTH U
pasMHOXXeHHEe. ['puObl-mapa3uthl, BBI3BIBAIONIME OOJE3HU pacTeHUH (TOJNOBHS,
CHOPBIHBS, TPYTOBUKHK). CTpoeHue, MUTaHue, pa3MHOkeHHe. Ponb rprboB B mpupoe u
’KU3HU YEJIOBEKa.

Cenekuust  OakTtepui, TrpuOOB, €€ 3HAYCHUE [JII MHUKPOOHUOIOTHYECKOM
IIPOMBIIIEHHOCTH (MOJIy4YeHHEe aHTUOMOTHUKOB, (DEPMEHTHBIX MpErnapaToB, KOPMOBBIX
npoxckeil U ap.). OCHOBHBbIE HANpaBlieHHUs OMOTEXHOJOTUU (MHKPOOMOJIOrHYecKas
IPOMBIIIEHHOCTh, KJIETOUYHAsi U TeHHas uHxeHepus ). [llnsnounsie rpudsl. CTpoeHue,
OCOOEHHOCTH KU3HEACSITEIBHOCTH, pa3MHOKeHHE. CBsI3b TPUOOB C KOPHSIMHU pacTEHUN
(Mukopu3a). YcioBus *Ku3HH rpuda B jiecy. Cheo0HbIe U siioBUTHIE TpUOKI. [IpaBuna
coopa rpuooB. [IpodunakTuka oTpaBiICHUS IIOBUTHIMU IPHOAMHU.

Husmme pacrenus. 3enenbie U bypeie Bomopociu. OOmas XapakTepuUCTHKA
3eNeHbIX  Bojopocieil.  Knaccudukarms. OAHOKIETOYHBIE 3€JIEHBIE  BOJOPOCIH
(xmamMuOMOHama,  XJopeiia, — IUIEBpPOKOKK).  CTpoeHme M OCOOEHHOCTH
KU3ZHENIEATEILHOCTH. MHOTOKJIETOYHBIE 3€JIeHbIe BOAOpOCIU. HutuaThie BOIOPOCIH.
Cnuporupa. CTpoeHue U OCOOCHHOCTH >KH3HEIEATEIbHOCTH. MOpPCKHE BOJOPOCIH
(mamunapus, ¢ykyc). CTpoeHHe W OCOOCHHOCTH >KU3HEACSITEeNbHOCTU. becronoe u
M0JIOBOE pa3MHOKEHHE Bojaopociiel. PacnpocTpaneHune Bogopociieil B BOjI€ U Ha CYIIIE.
3HaueHUE BOJOPOCIICH B MMPUPOJIC U )KU3HU YEIIOBEKA.

Otnen Jlumaiinuku. JIMmmaWHUKA Kak CHUMOHMOTHUYECKHE opraHu3mbl. OO1as
xapaktepuctuka. CTpoeHue cloeBuIlla JUIIaiiHWKa. JIMINAWHWKA  HAKUIHBIE,
JIUCTOBATHIE, KYCTUCTHIE. [IuTaHne U pa3sMHOXKEHUE JIMIIAUHUKOB. PoJb JIMIIAaNHUKOB B
IIPUPOJIE U )KU3HU YEJIOBEKA.

Otnen MoxoBunnbsie. O6mias xapakrepuctuka. Kinaccuduxanus. 3eaeHble MXH.
Crpoenue, pa3sMHOXKEHHE M LIMKJI Pa3BUTUS KyKyIIKWHA JbHA. [loHATHS ciopoduT u
rameto@ut. CdarHoBsiii Mox. CTpoeHue, pa3sMHOKEHHE U LUK Pa3BUTHs carHyma.
3abonaunBanue. O6pa3zoBanue Topda, €ro 3HaUCHUE.

Otpen IlnaynoBuansle. OOmias xapaktepuctuka. [lmayH OynaBOBUIHBIN.
CrpoeHnne, pa3MHOKEHUE, UK PA3BUTHS. 3HAYCHHE IUIAYHOBHUIHBIX.

Otnen XpomeBuanbsie. OOmas xapaktepuctuka. XBoll moJsieBoil. CtpoeHue,
Pa3MHOXKEHUE, UK PA3BUTHS. 3HAYECHHUE XBOILIEBUIHBIX.

Otpen IlanmoporHukoBuanbie. OOmas xapakrtepuctuka. [lanmopotHuk Oprsk.
CrpoeHune, pasMHOXKEHHE M LWKJI pa3BuTusA. Vckomaemple NanopOTHUKOBHIHBIE H
o0pa3oBaHWE KaMEHHOIO YIJIs. 3HAU€HHE MArOPOTHUKOBUAHBIX B MPUPOAEC U KU3HU
YEJI0BEKA.

Otnen TI'onocemennsie. O6mias xapaktepuctuka. CTpoeHHE, pa3MHOXKEHUE U
LMK Pa3BUTUSA HA NPHUMEPE COCHBI U €nu. MyKCcKue W KeHckue muky. lIpuibna.
Cemsnouku. [IpopacraHue mNbUIBLBI, POCT MBUIBLEBOW TPYOKH U OIUIOAOTBOPEHUE.
Pacnipoctpanenre u OuOJIOTHST XBOMHBIX. 3HAY€HHE T'OJIOCEMEHHBIX B MPUPOJE U
XO35MCTBE.

Otnen Ilokpeirocemennbie (I[BeTkoBbie). ['ocmoacTBO B coBpeMeHHOU ¢iiope
NOKPBITOCEMEHHBIX M MPEUMYIIECTBO KX IO CPABHEHHUIO C JPYTHUMHU TpyIIIaMH
pactenuil. [Iprcrnoco0aeHHOCTh MOKPBITOCEMEHHBIX PACTEHUN K PA3IMYHBIM yCIOBUAM



xu3HA Ha 3emie. [ukn pazsutusa. CmeHa cnopoduTa u rameTopuTa B IUKIIC PA3BUTHSL.
MHuoroobpasue TUKOPACTYIIUX U KyJIbTYPHBIX IBETKOBBIX PACTCHUH.

Knacc  JIBymonbuble pactenus. OOmias  xapakrtepuctuka. CemeiicTpa:
KpectouBetnsie,  Po3ongetrnsie,  boOoBkIe, [TacrneHoBEIE, CnoXXHOIIBETHBIC.
XapakTepucTuKa CEMEUCTB U UX 3HAYCHUE B IPUPOJIE U KU3HU YEIIOBEKA.

Kmacc OpnomonbHble pactenus. OOmast xapakrtepuctuka. CemeicTsa:
JIunennple, 3naku. XapakTEpUCTUKA CEMENUCTB M WX 3HAYEHHUE B MPUPOJE U KU3HU
YEJI0BEKA.

CpaBHuTEnbHAs XapakTepucTuka ceMencTB. OnHOIoNbHbIE U JIBYyJOJbHBIE
pacTeHusi, MX OHOJOTUYECKUE OCOOEHHOCTH. THUMUYHBIE CEIbCKOXO3SICTBEHHBIE,
IUKOPACTylIUME U JIEKOPATUBHBIE PACTEHHSI 3TUX CEMEUCTB. BnusHHE XO035AHCTBEHHOMN
JeSTeIPHOCTH YeJIOBEeKa Ha BUIOBOE€ MHOI000pas3ue IIBETKOBBIX pacTteHuid. KpacHas
kHUra. OXpaHa peJKuX BHIOB PACTCHUI.

Pa3BuTHe pacTUTENBbHOrO MUpa Ha 3emiie. Y CIOKHEHHE CTPOCHHUSI PACTCHHU B
MIPOIIECCE UCTOPUUYECKOTO Pa3BUTHUS B CBA3U C MEPEXOJOM OT BOAHOIO K HA3€MHOMY
oOpa3y xwu3Hu. OCHOBHBIE ATalbl Pa3BUTHSl pacTeHUil Ha 3emiie (BpeMs OaKTepui,
BOJIOPOCJIEH, MOXOBHUJIHBIX, IUIAYHOBUJHBIX, XBOLIEBHUJHBIX, MNAllOPOTHUKOBHIHBIX,
rOJIOCEMEHHBIX U MOKPHITOCEMEHHBIX ).

Pacturensubie  coobmiectBa. IloHsiTHE O  pacTUTENBHOM  COOOIIECTBE.
[Ipucnoco0aeHHOCTh PacTEHUH K COBMECTHOM KU3HU: SIPYCHOCTh HaJ3eMHas U
Moj3eMHas, pa3Hble cpoku pa3BuTus. CMeHa cooOuiecTB. PactutensHbie cooOlecTBa
KaKk 4YacTh JaHamadra. XapaKTepHble YEpThl CTPOCHUS U OHOJIOTHMH pPACTCHUU
OCHOBHBIX THUIIOB PACTUTEIILHOCTU: TYHJPHI, Jieca, Jyra, CTENH, IyCThIHHU, OOJOTa,
BOJTHOM PaCTUTENIBHOCTH; CBA3b MX CO CpPelOd OOWMTaHWSA U XO3SIMCTBEHHOE 3HAYCHUE.
OxpaHa pacTUTEIBHOCTH.

Pasnen 3. 3o0s10rus1

30050TUsl - HayKa O JKMBOTHBIX. 3HAYEHUE >KUBOTHBIX B NPUPOAEC U >KU3HU
yesioBeka. BO3HHKHOBEHME 300J10TMU KaK HAYKU U UCTOPUS €€ Pa3BUTHS.

Kaaccudpukauus xuBOTHBIX. [loHsATHE O BHIE, pone, CEMEWCTBE, OTPSE,
KJlacce W THUIe. 3HAYEHHE W YCIEXHW COBPEMEHHOW 300yiorvH. CXOACTBA M OTIIMYUSA
pacTeHU U )KUBOTHBIX.

[Toauapcto [pocreiimue. Knaccudukanus, obuias XxapakTepucTUKa.

Tun CapkonoBble (kKopHeHOkkH). OOmias xapakrepuctuka Tumna. Ameba
oObikHOBeHHas. Cpena oOutanus. BHemiHee M BHYTpeHHee cTpoeHue. JIBuxeHue.
ITutanue. [pixanue. Boinenenue. Ocmoperynsiuus. Pazmuoxenne. MHuctrupoBaHue.
Huzentepuitnas ameb6a. Ctpoenue. Cpena oOutaHus. MeAUIMHCKOE 3HAYCHUE.
[IpenoxpaHeHue OT 3apaxeHusl.

Tun JKryrtukoBeie. OOmias xapakTepUCTHKa THMA. OBIJEHA 3€JleHas Kak
OJIHOKJIETOUYHBI OpraHu3M, COBMEILAIOIIUNA TPU3HAKK KUBOTHOTO M PACTEHUS.
BonbBOKC - KOJIOHMANBHBIM OpPraHu3M. OBOJIOIMOHHOE 3HAYEHHE DBIJICHOBBIX U
BOJIbBOKCOBBIX.

Tun HWudy3zopun. O6mas xapakrepuctuka tuna. Mudy3zopus Tydenbka kak
0oJiee CI0XXKHOE OJHOKIIETOUHOE XHBOTHOE. Cpena odutanus. CTpoeHne, 0COOCHHOCTH
IIPOLIECCOB KU3HEEATEIbHOCTH, pa3MHOKEHHE. Pa31pakuMocCTb.

Tun CnopoBuku. OOmiasi xapakTepucTHUKa TUMa. ManspuiHblA MI1a3MOIUN Kak
B030ynuTenp Mansgpuu. Crnoco0 3apakeHus: yenoBeka Mmaispueil. OOlee MOHSATHE O




CMEHE X035€B B LIUKJIE pa3BuTuA. JIMKBUAAIMS MaISIpUU KaK MacCcOBOIo 3a00JI€BaHMUS B
Poccun.

Tun Kumeunononoctueie. Knaccudukamms. OOmas XxapakTepucThka THIIA.
Cpena oouranus.

Knacc T'mppouansie. OOmiasi xapaktepuctuka kiacca. lIpecHoBogHast ruppa.
Buemnee u BHyTpeHHee ctpoenue. Cpena oOutanus. Ilutanue runpel. Jlpixanue.
HepBHas cucrema. JIBmxenue. PasmHoskenue 6ecrionioe u nojosoe. Pereneparusi..

Knace Cumudounnbie. OOmiasi XapakTepucTUKa Kiacca Ha IMpPUMEpE aypesui.
CrpoeHune 1 IUKI pa3BUTHSL.

Knacc Kopamnoseie nmonunsl. O0mias xapakrepucTuka kiacca. [IpencraBureny.
[Ipr3HaKkK yCI0KHEHUS B OpraHU3alUu.

3Ha4YeHUE KUIIEYHOIIOJOCTHBIX B IPUPOJIE.

Tun [Tnockue uepsu. Knaccupukanus. O61mas xapakTepucTHKa THIIA.

Knacc Pecununsie uepsu. O01mas xapakTepucTuka kiacca. benas manapust Kak
IIpEJICTaBUTENb CBOOOAHOKUBYIIMX yepBel. Cpena oOutanus. BHelHee u BHyTpeHHee
ctpoeHue. /IByctoponnss cummerpus. HepBHas cucrema u oprasel 4yBcTB. IIuTanue.
Jpixanue. PasMHoxeHnne. Perenepanus.

Knacc Cocanpumku. O01mas xapakrepucTuka kiacca. [ledeHOUHbIN CocabIItK.
Buemnee u BHyTpeHHee ctpoenue. llpucnocobienus k napasutusmy. CMeHa X035€B B
UK€ pa3BUTUA. OKOJOTMYECKHE CIOCOObl  OTpaHMUYEHUs]  PacCHpOCTPaHEHUS.
[TpodunakTuka 3a00IeBaHUS.

Knacc Jlentounsie yepBu. OOuias xapakrepucTtuka kiacca. LlemHu (cBUHON U
Obrumit). Ilapasutudeckuit 06pa3 xu3Hu. OCOOCHHOCTH BHEIIHETO W BHYTPEHHETO
cTpoeHus. LIuKibl pa3BUTHS U CMEHA X0351€B. Mepsl OrpaHUYEHHs PaCIPOCTPAHEHUS U
poUIaKTUKH 3a00JICBaHUS.

Tun Kpyrasie yepu. OOmas xapakTepuCTHKa TUMA. ACKapuaa 4desoBeYecKas.
Cpena oOutanusi. BHemHee W BHYTpeHHee CTpoeHue. Pa3MHOXKEHUWE U pa3BUTHE
ackapubpl. Mepbl U criocoObl MPOPUIAKTUKH 3apaxkeHus. OCTpulla KaKk IpeICTaBUTENb
Kpyrabix yepseil. [Ipodunaktrka 3a00eBaHus.

Tun Konbuateie uepsu. Kiaccudukanus. O6mias xapakTrepucTuka THIIA.

Knacc ManomerunkoBeie uepBu. OOmias xapakTepucTHKa Kiacca. [loxneBoi
yepBb. Cpena oOutanusi. BHemHee u BHyTpeHHee cTpoeHue. CHCTeMbl OpraHoB
MUIIEBApeHus, KpoBooOpauieHusi, BblaeraeHus. HepBHas cucrema. Pa3mHoOkeHue.
Perenepariusi. 3HaueHue JOKIEBbIX YEPBEH B TOYBOOOPA3OBAHUMY.

Knacc MHuoromerrnnkoBsie uyepBu. Hepenpa. OCHOBHBIE OTIMYUSA OT JIOKJIEBBIX
yepBeil. DBOJIIOIMOHHOE 3HAYE€HHWE MHOTOIIETMHKOBBIX YEpBEH, UX pOJIb B MUTAHUU
MIPOMBICIIOBBIX PBIO.

Tun Mommocku. Knaccudukarusi. O0mias xapakTepUCTHKA TUTIA.

Kinacc bproxonorue Mosuttocku. OOmmias XapakTepuCTHKa Kjacca. boubiioin
npynoBuk. Bunorpannas ynutka. Cpena obutanusi. BHeniHee 1 BHyTpeHHEE CTPOCHUE.
[lepeasuxenue. OCOOEHHOCTH MPOLECCOB KU3HEAEATENBHOCTU. Pa3MHOXKEHME.

Knacc /IBycTBopuatbie Mosuttocku. O01miasi xapakTepucTuka kiacca. be3zyoka u
[lepnoBuma. Cpena obutanusi. BHemHee u BHyTpeHHee cTpoeHue. llepenBukenue.
PasmHoxeHne. Mopckue AByCTBOpYATHIE.

3HaueHUe OpIOXOHOTMX M JBYCTBOPYAThIX MOJUIIOCKOB B IIPUpPOAE U JUIA
YeJI0BEeKa.

Tun Unenuctonorue. OOmiast xapaktepuctuka tuna. Knaccupukanus.



Knacc PakooOpaznbpie. OOmiasi xapakTepUCTHKa KJlacca Ha MPUMEPE PEYHOTO
paka. Cpena obutanus. BHeliHee cTpoeHue: XUTHHOBBIN MOKPOB, pacujeHEHUE Tena,
KOHEYHOCTH. BHyTpenHee ctpoeHune. OcoOEHHOCTH MPOLIECCOB KU3HEACATEIHLHOCTH.
Pasmuoxxenwne. [Ipyrue PakooOpasapie. MeaummHcKkoe 3HaueHWe. 3HAYCHUE B MUTAHUU
ps16. [IpombicioBeie PakooOpasHebie.

Knacc ITaykooOpaszneie. OOmiasi xapaktepuctuka kiacca. Cpema oOuTaHUA.
BHeminee u BHyTpeHHee CTpOEHUE MayKa KpecToBUKa. [[pixaHue, MUTaHUe, BhIACICHUE,
pasmHoxenue. [layruna u ee ycrpoiictBo. Knemu. Ponp kiemeid B mpupone U ux
MEIUIMHCKOE 3HaueHre. Mepbl 3alluThl YeJI0BEKa OT KIICIIEH.

Knacc Hacekombie. OOmas xapaktepuctuka kiacca. Cpena oduranus. Braemninee
U BHYTPEHHEE CTPOCHHME HACEKOMOTO Ha MpuMepe Maiickoro xyka. OcoOeHHOCTH
KU3HENeATeTbHOCTH. Pa3MHOKeHUE.

Tunel pa3BuTHs HaceKOMbIX. MHOrooOpasne HAaCeKOMBIX M HX 3HAuYCHHUE.
I'maBHeMmme oTpsabl HaceKOMbIX. Hacekomble ¢ HemosHbIM npeBpameHueM. Otpsia
IIpsmoxkpeuibie. IlpencraButenn. CapaHuya Kak ONACHBIA BPEIUTENb CEIBCKOIO
xo3siictBa.  Otpsng  Ilomykectkokpeuible  (kiomsl). [IpencraButenu. 3HaueHue.
IToxpoBuTenbCTBEHHAsE OKpacka. Hacekomble ¢ mnonHbIM npeBpamieHueMm. Otpsia
Yemryekpouible. IIpeacraBurenu. KamyctHas OensiHka. TyTOBBIA — IIENKOMPSIA.
lenxkoBoactBo.  Otpsan  JKecTkokpepuible.  BpenHble W MOJNE3HBIE  JKYKH.
IIpenocreperaromas okpacka. Otpsin JIBykpsuisle. Ilpencrasurenu. KomnatHas myxa,
oBoabl. MenunuHckoe 3HaueHue. Otpsa  llepenonuatokpsuisie. IIpencraButeny.
MenoHocHast muena, MypaBbH. OCOOEHHOCTH >KM3HM OOIIECTBEHHBIX HACEKOMBIX.
WNuctrHKT. Hae3gHuKY, Kak OpeIcTaBUTENN Napa3uTUYECKUX IIEPENOHYaTOKPBLUIBIX.

buonornueckuii cmocod 60psOBI C BpeIHBIMUA HaceKOMbIMHU. OXpaHa IMOJIE3HbIX
HaceKoOMbIX. ApoMop(}o3bl WIEHHCTOHOTHX. CXOACTBO U  paziuuus  MEXIy
YICHUCTOHOTMMHU M KOJIbYAThIMU YEPBIMH.

Tun Xopnossie. Kiaccudukanusa. O6mias XapakTepucTUKA TUIIA.

Knacc Jlanuernuku. JlannetHuk kak ¢opma, Oau3Kas K MpeaKaM MO3BOHOYHBIX
®KUBOTHBIX. Cpena obutanus. BHelinee u BHyTpeHHee cTpoeHue. Pasmuoxxenue. Ob6pas
#u3HU. CXOACTBO JJAHLETHUKA C O€CITO3BOHOYHBIMU U TO3BOHOYHBIMU KUBOTHBIMH.

Hanknace (kmacc) PeiObl. OOmiast xapaktepucTuka. BHemiHee u BHYTpEHHee
CTpO€HHE PBIOBI HAa MpuMepe peyHoro okyHs. Cpeaa oOMTaHUS, KOXHbIE MOKPOBBI,
MBIIIIEYHAs CHCTEMa, CTPOEHHE CKeJeTa, CTpPOEHHUE CcepAla UM CUCTEMBI
KpOBOOOpaIIeHus, JbIXaHue, MUIleBapUTEIbHAs U BbIJCIHUTENbHAS cucTeMbl. HepBHas
CUCTEMA U OpraHbl YyBCTB. Pa3MHOXEHUE U pa3BUTHE.

Cucremarnueckuii 0630p poi0. Iloaknacc XpsiueBbie pblObl: OTPSAIbI - AKYJIbI U
Cxarsl. XapakTepucTuka. BHelllHee U BHYTpEeHHEE CTPOCHHUE.

ITonkmacc  Koctueie pwiObl.  Hamotpsim ~ OcetpoBble  (XpAIIEKOCTHBIE).
[IpeacraBuTen, OCOOCHHOCTHM CTPOEHUS, LEHHOCTh M 3HaueHwe. Haxorpsa
JBosikoapimanue. I[IpencraButenu nBoskoapimamux peid. Hagorpsn Kucrenépsie.
[IpeacraButenu kucrenépeix poid. Hamotpsn Koctucteie poiObl:  OTpsAabl -
CenbneoOpasnnie, JlococéBrie, Kaproobpasueie, Kambanoobpasusie, TpeckoBsle.
O6mme cBeneHus o0 oOpaze KU3HHU, NPUCIOCOOJICHUSX K Pa3HBIM YCIOBHSIM
CYILLIECTBOBAaHMS. YcNnoBUsl MKpomeTaHus. [lnomoBurocts. PaszButhe pbiO, MUTrpaluu.
OxpaHa 1 BOCIIPOU3BOCTBO PHIOHBIX PECYPCOB.

Kiacc 3emuoBoansie. Knaccudukamms. O01mas xapakTepucTrka Kiacca.

BHemHee u BHyTpeHHeE CTpOEHHE JSTYIIKM (HAa MpuUMepe J000ro BUIA).
OcoOeHHOCTH cpeabl OOMTaHUs, KOXKHBIE MOKPOBBI, MBIIIEUHAs CHUCTEMa, CTPOCHHE



CKeJlleTa, CTPOCHHE CepAIla M CHUCTEMBl KPOBOOOpAIECHHUS, ABIXaHUE, POJIb KOXKH B
JbIXaHUM, NUIIEBApUTEIbHASI U BbIICINUTENIbHAS cuCcTeMbl. HepBHast cuctema U opraHsl
qyBCTB. PasmHOXeHWe W pa3ButHe. 3UMOBKH. MHOrooOpas3we 3eMHOBOJHBIX M HX
3HaueHue. [IporcxoxaeHrne 3eMHOBOTHBIX.

Kracc Ipecmbikarommuecs. OOmas xapakTepuCcTUKa Kiacca.

BuemHee u BHYTpeHHEE CTpPOCHHE MpPBITKON smiepuisl. [Ipucnocobnenus x
KW3HU B Ha3eMHOU cpene. Ko)KHble MOKPOBBI, MBIILIEYHAs CUCTEMA, CTPOCHUE CKEJIETA,
CTPOEHHE CepJilla U CHUCTEeMbl KpPOBOOOpAICHMs, [IbIXaHWE, NHUIIEBApUTENIbHAS U
BBIJCIUTENbHAA cucTeMbl. HepBHast cucrema W opranbl 4yBCTB. Pa3MHOXeHHE U
pa3Butue. Perenepanus

3Mmen. AA0BUTBHIE W HEAJOBUTHIE 3MEHU. SIOBUTHIE »KEJE3bl, SIOBUTHIE 3yObI
IlepBas momomp mpu ykKyce sA0BUTONM 3MeH. COBpPEMEHHBIE IPECMBIKAIOLINECS:
yepenaxu, Kpokoauibl. [Ipoucxoknenue mpecmbikaromuxcs. PaznooOpasue apeBHHX
MIPECMBIKAIOIIUXCSA. 3HAYEHNE MPECMBIKAIOIINXCS B IPUPOJIE U IS YEJIOBEKA.

Knacc [Itunpl. Knaccudukarms. O01as xapakTepucThKa Kiiacca.

Buemnee u  BHyTpeHHee cTpoeHue roiy0s. (OcoOeHHOCTH MPOIECCOB
xuszHenearenbHocTy I[Ipucnocobiennocts k monety. Cpema oOUTaHUS, KOXKHBIC
MIOKPOBBI, MBIIIEYHAS] CUCTEMA, CTPOCHUE CKEJIETa, CTPOCHUE CepAlla U CHUCTEMBI
KpOBOOOpaIIeHus, JbIXaHue, MUIleBapyuTeIbHas U BbIJCIUTENbHAS cUcTeMbl. HepBHas
CHUCTEMa U OpraHbl YyBCTB. Pa3MHOXKEHNE U Pa3BUTHE.

Pa3zmuoxxenune u passurue. [Ipoucxoxnenue ntul. [lepBonTHLIbL.

[Moaxnacc Hacrosimmme nrunbl. Hamotpsn CrpaycoBblie (beckuieBbie) MTHUIIBI.
Pacnipoctpanenue. Hekotopsie 0coO€HHOCTH cTpoeHus u ku3Hu. Hagotpsia [TuHTrBUHBI.
OcOOEHHOCTH CTpOEHUS U JKU3HU B CYPOBBIX ycloBUAX AHTapktuku. Hamotpsin
Jleratormue (Kunerpynpie) ntuisl. Baxdeitmme otpsiapl:  BopoObuHOoOOpasHbie,
P>xankoo0pa3nsie, I'yceobpasnbie, J{HeBHBIC XUITHUKH, Kypoobpaznsie,
AwucrooOpaznble, ['omybeoOpasnble, JlsatiooOpasubie, CrpuxeoOpasnbie, Kykyniku.
Pa3znooOpa3ue JieTaroniux MTUIl - NOTUIBI Jieca; MTHUIbI CTENEW M IMYCThIHb, MTHUIIbI
OTKPBITBIX BO3AYIIHBIX MPOCTPAHCTB; MNTHUIBI OOJOT, MPECHBIX BOJOEMOB M HX
nobdepexuil. O0pa3 KU3HU, MPUCTOCOOIEHHOCTh K Pa3HbIM YCIIOBUSM CYIIECTBOBAHUS.
[Tutranue, pasmHoxxkeHue, pazButvhe. Ce30HHBIC SBJICHHUS B KWU3HU MTHI]: TEPEIETHI,
rHe3oBanue. OXpaHa M TMPUBJICUCHHE MNTUIl (3UMHSSA TMOAKOPMKA, U3TOTOBJICHUE U
pa3MeleHne MCKYCCTBEHHBIX THe3/10BHi). Pojib mTHIl B MpUpOJE W WX 3HAUYCHHE B
KU3HU YeJIOBEKA.

Knacc Mnekonuraronue. Knaccudukanusa. OOmasi XapakTepuCTHKa Kiacca.
OCOOEHHOCTH BHEIIHET0 W BHYTPEHHErO CTPOCHUS MIICKOMUTAIOINIMX Ha MpUMEpE
cobaku. Pasmuoxxenue u pazsutue. [Ipoucxoxaenue miaekonuraronmx. Maorooopasue
MJICKOTIMTAIOIINX U UX 3HAUYCHHUE.

IMonkmace Anuexnagymue. OOImIass XapakTepUCTHKA. YTKOHOC M E€XHJIHA.
Cx0aCcTBO SAUIEKIATYIINX U MMPECMBIKAIOIIUXCS.

ITonkmacc Hacrtosimue 3Bepu. IlnareHTapHble MIIEKONMUTAIONME - Haubosiee
MPOTPECCUBHAS TPYIIa COBPEMEHHBIX TO3BOHOYHBIX JKUBOTHBIX. X pazHooOpa3ue.

0O0630p MiexonuTarouux Mo orpanaMm: HacekoMmosigaeie, Pykokpsuisie, I'phi3yHbl,
3alitieoOpasHble, XwuiiHble (TicoBble, Komiaubu), Jlactronorue, Kuroobpasusie,
[TapHokonbiTHBIe, HemnapHokomnbiTHBIe, X000THbIe, [lpumarbl. Bpiciiue mpuMarthl.
CewmeiicTBa - MaprtbinikoBbie 1 YenoBekooOpasHbie 00e3bsiHbl. [IpencraBurenu oTpsI0B
MJICKOMUTAIOIIUX: JIECHBIE, POIOIIUE, MTOIYBOJIHbIC, BOJIHbIE, JETAIOIINE 3BEPU U 3BEpU



OTKPBITBIX TPOCTPAaHCTB. OCOOEHHOCTH CTPOEHUS U JKU3HEAEATEIbHOCTU. 3HAUCHUE
MJICKOIUTAIOIINX B IIPUPOAE U )KU3HU YEIIOBEKA.

Ponp muexonuTaromux B NPUPOAE M KU3HHU yenoBeka. OxpaHa NOJIE3HBIX U
penkux 3Bepeit. Pacnipoctpanenue ®UBOTHBIX Ha 3emiie. [Ipuuunsl paznuuus ¢ayHbl B
pPa3HBIX MECTax 3€MHOTO IIapa.

Pa3Butne xuBoTHOrO Mupa Ha 3emiie. OCHOBHBIE 3Talbl Pa3BUTHS JKUBOTHOTO
MHpa: OT OAHOKJIETOYHBIX K MHOTOKJIIETOYHBIM, OT HU3IIMX K BBICIIMM II0 dpaM U
neprogaM. COOTHOLIEHUS! MEX]y KJIACCAMM IMO3BOHOYHBIX. OTpa)X€HUE POICTBEHHBIX
CBS3€U B €CTECTBEHHOM CUCTEME KUBOTHOI'O MUpa.

Paznen 4. YenoBek

AHaromusi, (GU3MOJIOTUS M TUTHMEHA 4YelIOBeKa - B3aMMOCBSA3aHHBIE HAyKH,
U3y4Yaroliue CTPOeHHEe, (PYHKIMU OpraHM3Ma 4YeJOBEKa W YCJIOBHUS COXpPAHEHHUS €ro
3JI0pOBbsl. 3HAYEHUE 3HAHUM 110 aHATOMUHU, (PU3UOJIOTHH U TUTHEHE YeJIOBEKA.

OO6muit 0630p OpraHu3Ma 4esIOBeKa.

Crpoenne u (GyHKIMH YeloBeYeCKOro opranusma. CpaBHEHHUE CTPOCHUS
OpraHh3Ma 4YeJIOBEKa M MIICKONUTAIOMMNX KUBOTHbIX. (OCHOBHBIE THUIIBI TKaHEH
(anMTeNnuanpHbIe, COCAMHUTENbHBIC, MBIIIICYHBIC, HEPBHAS TKAHU) U UX CBOMCTBA.

HepsHas cucrema. @yHKIIMM HEPBHOU CUCTEMBI. 1IOHATUS O HEPBHOU pEryISLINH.
[Iporiecchl BO30YXIEHUST U TOPMOKEHHUS B HEPBHBIX KieTkax. CTpoeHue HeWpoHa.
Tunsl HepBHBIX BOJIOKOH. Perientopel. Peduiexc. Cxema peduiekTopHO# 1yTH.

LlentpanbHas HepBHas cuctema. CTpoeHne U (YHKIMH CIHMHHOTO MO3Ta.
Pednexkcet cnunHoro wmosra. CtpoeHwe W (QYHKIUMU OTJEIOB TOJOBHOTO MO3Ta:
MPOJOJITOBAThIM, MO3KEUOK, CPEIHUN, MPOMEKYTOUHBIM, KOHEYHbIM. Bpicini otaen
rOJIOBHOTO MO3ra - Kopa Oonpimux moiymapuil. [lepudepudeckas HepBHas cucTeMa.
Comaruueckast ¥ BereratuBHasi (aBTOHOMHasi) HEpBHbIC cUCTeMbl. CUMMIATHUYECKUN U
MapaCUMIIATUYECKUN OT/ICJIbl BET€TATUBHON HEPBHOM CHCTEMBI.

JKenespl BHyTpeHHEN cekpenuu. [loHsATHE 0 TyMOpanbHOM perymnsiuuu. [ opMOHBI
Y UX pOJib B PETYJSILUU POCTA, Pa3BUTHS, TUPPEepeHIIMPOBKU U MeTaboar3Ma. ['opMOHbI
runousa, ux posib B PETYJISILIIUA POCTAa U Pa3BUTUS OpraHu3Ma vesoBeka. [l{uroBuanas
KeJe3a U €€ TOPMOHBI. ['OpMOHBI HAIMOYEUHUKOB U TOJOBBIX Kele3. Poinb ropMOHOB
MOKETYTOYHOM JKeJIe3bl B PETyISIUU YTIIIEBOJHOTO OOMEHa.

OnopHo-aBurarenbHass cucteMa. OYHKIMHA OMNOPHO-JIBUTATEIBHOW CHUCTEMBI.
Crpoenue ckenera 4yenoBeka. (OCOOCHHOCTH CTPOCHHMS CKeJieTa B CBSI3H  C
MPAMOXOXKJICHUEM U TPYAOBOHM JEATEIBLHOCTHIO UesioBeka. CTpOEHUE U COCTaB KOCTEM.
Opranuyeckoe ¥ HEOPraHMYECKOE BEIIECTBO KOCTH. POCT KOCTel B TOJIIUHY.
CoenuHeHus KOCTEH: HEMpPEpPBIBHBIE, CYCTaBbl, MOJycycTaBbl. IlepBas moMolne mnpu
MepesioMax, BBIBUXAX U PACTKCHUSAX.

MpimieuHas cuctemMa dejoBeka. MBI, UX CTpoeHue U PyHKIuu. [[BrkeHnne B
cycraBax. PednekTopHbI XapakTep AesTeabHOCTH MbIl. KoopauHamws JBUKEHUH.
Brnusane putma u Harpy3ku Ha pabOTOCTIOCOOHOCTH MBI, Y TomieHue. OcoOeHHOCTH
OTIOPHO-JIBUTATEILHOM CHUCTEMBI JeTel M TOAPOCTKOB. 3HadeHUE (PU3KYIbTYpHl U
cropta Il TpaBWIbHOTO (OPMHUpPOBAaHUS CKejleTa W Mbll. [IpenynpexaeHue
WCKPUBJIEHU MMO3BOHOYHHKA U Pa3BUTHS IUIOCKOCcTONUs. [IpaBuibHas nocaaka, ocaHka
U pabouas mosa.

BHyTpenusis cpema opraHu3Ma: KpoBb, JuMda, TKaHEBas IKHUIKOCTb.
OTHOCHUTENIBHOE MOCTOSIHCTBO BHYTPEHHEN Cpebl OpraHu3ma.




KpoBb. @ynkiun kpoBu. CocTaB KpoBU: Iu1a3ma, (POpMEHHbIE 3eMeHThl. Poib
SPUTPOLUMTOB B IMepeHoce Tra3oB. CBepThIBAHME KpPOBH KakK 3allUTHAas peaKuus
opranuszma. OyHKIMU JEeUKOUUTOB. YueHue N.M.MeuHnkoBa O 3alIMTHBIX CBOWCTBAaX
KpoBu. BozOynutenu wuHpekuuu: Oakrepuu U BHpychl. bopnba ¢ snmmeMusMu.
Nmvmynuret u ero Buasl. ['pynmsl kposu. [lepenrBanne KpoBU U €ro 3HaYEHUE.

Jlumpa. JlumpooOpazoBanue. [Buxenne aumMbbl B JIUM(PATHYECKUX COCYaX.
Otnuune mum@bl oT 11a3Mbl. TkaHeBast )KUJIKOCTh, €€ 3HaYCHUE.

Cucrema opraHoB KpoBooOpamieHusi. @DYHKIUHM OpPraHOB KPOBOOOPAILICHUS.
Bonbmioit u mManblii Kpyru KpoBooOpalieHus. ApTepun, Kanwuisipel U1 BeHbl. Cepale,
ero crpoenue u padora. Knanansl cepaua. CoiicTBa cepaeunoit Mplmibl. [lynbe, ero
onpenesicHre. KpoBsiHOE [aBI€HHME W CKOPOCTh JABWKEHHS KPOBH B Pa3JIMYHBIX
y4acTKax KpOBEHOCHOro pycina. Ilepas momolibs Opu apTepUATBHOM H BEHO3HOM
KpoBoTeueHUU. [loHsATHE O HEPBHOM M T'yMOpaJbHON peryisuuu padoThl cepAala H
KPOBEHOCHBIX cOCyl0B. TpeHupoBka cepaua. BausHue ¢u3KyabTypel M cHopTa Ha
CEPACYHO-COCYAUCTYIO CUCTEMY.

Cucrema opraHoB apixaHus. OyHKIIMM OPraHOB JbIXaHUs. J[pIXaTeJIbHBIC IYTH.
['onocoBoii anmapat. CtpoeHue jerkux. ['a3000MeH B jerkux M TKaHAX. MexaHusm
IbIXaTEIbHBIX ABMKEHUU. JKU3HEHHas €MKOCThb JIerkux. llepeHoc ra3oB KpOBBIO.
3HAUYECHHE JIPIXAaTEJIbHOM T'MMHAcTUKH. MckyccTBeHHOe aplxaHue. HepBHas u
ryMopajbHas peryysuus AblXxaHus. 3aluTHbIC JbIXaTenbHble peduiekchl. [loHsaTue o
KJIMHUYECKOW M Ouonornueckoil cmeprtu. JloBpaueOHbIE METOABI BOCCTAHOBJIECHMS
JBbIXaHUSI U CEpACYHON NEeATENbHOCTH (IbIXaHHE M30 pTa B POT, HENPSAMOM Maccax
cepaua). I'mruena npixaHus. 3Hau€HUE MPaBWIBHOTO JbIxaHUs. bopbba 3a 4MCTHIM
BO31yX B OBITY, IIKOJIE U Ha MpousBojcTBe. Bpen kypenus. Ilepenada nHpeKInOHHBIX
OonesHei (rpuri, Tyoepkyses3, AudTepus) yepe3 BO3AyX U UX MpOoUIaKTHKA.

Cucrema opraHoB mnuueBapeHus. OyHKIUU OpraHoB mnuuieBapeHus. OOmmi
0030p OpraHoOB MUIIEBAPEHUS: OpPraHbl MOJIOCTU pTa (3yObl, SI3BIK, CIIOHHBIC KEJE3bI),
MUALLEBO, KEITYIOK, KUIIEYHUK, MTOKEITYJOYHAs JKelle3a, NeueHb. M3MeHenne numm B
pa3nMYHBIX OTAeNax nuieBaputTenbHOro tpakra. Keanue. OnwiTel W.I1.IIaBmoBa 1Mo
M3YYEHUIO JIEATEIIbHOCTH CIIOHHBIX Kele3. JlelicTBre (hepMEHTOB CIIOHBI Ha YTIEBOMbIL.
['notanue. Beienenue xeny104HOro coka. OmnbIThl Ha co0akax ¢ PUCTYIOM XKenyaka, ¢
M30JIMPOBAHHBIM JKEIyAOYKOM. IlepeBapuBanme mnHIIM B KEIYOAKE U TOHKOM
kuieyHuke. GepMeHThl. BiusHUe cocTaBa MUINM HA AEATEIbHOCTh NMUILEBAPUTEIBHBIX
xene3. Ponb IMeYeHW M TMOKENYJOYHOM Keje3bl B IHUIeBapeHuu. BcackiBaHue
MUTATENbHBIX BelecTB. DYHKUMUU TOJICTOrO KHIleuyHuKa. [Ipumepbl Oe3ycloBHBIX U
YCJIOBHBIX MUIIEBbIX peduiekcoB. Padoter M.I1.ITaBnoBa mo u3ydeHUIO MUILEBApEHUS,
HEPBHOMW peryisiuuu nuiieBapeHus. HepBHas u rymopaiibHast peryJssiius MUIIeBapeHUs.
['uruennyeckure ycioBHs HOpMaidbHOro mnuileBapeHus. [loHsitTue o mnpoduiakThke
MUIIEBBIX UHPEKIINMA.

O6men BeniecTB. [IuiieBbie TPOAYKTH W NUTATENbHBIC BEUIECTBA. 3HAYEHUE
nuu. CopgepxkaHue O€NKOB, KUPOB W YIJIEBOJIOB B OCHOBHBIX TPYIIAX MHUIIEBBIX
MPOAYKTOB. YCBOEHHE OEJIKOB, UPOB, YIVICBOJOB B OpraHu3Me. BHYTPUKIETOUYHBIM
oOMEH BelEeCTB. Y CBOCHHE MUTATENbHBIX BellecTB (accumuisiius). [Iporeccsl pacnana
(muccummtnys ). ACCUMUIISIUS U AUCCUMMIISILIUS KaK JIBE€ CTOPOHBI €IMHOTO Mpolecca
oOmena BemiectB. (CaMOOOHOBIIEHHME OpraHuM3mMa B Mpolecce OOMeHa BEIECTB.
[IpeBpaimienre sHeprum B opraHu3Me. Temmeparypa Tena. 3HAUEHUE NOMAJICPKAHUS
MOCTOSIHHOM Temneparypsl Tena. [lotpedHocTh opranu3ma B 6enKax, )Kupax, yrieBoaax,
Bojge M coysix. Hopmbel nmuranmsa. KanopuiiHOCTH NHINEBOro panuoHa. BuTaMuHBL



3HayeHWe BUTAMUHOB. 3a00JIeBaHUs, CBSA3aHHBIC C HEAOCTATKOM BHUTAMHUHOB B ITHIIIE.
OcobOeHHOCTH TIMTaHUST B TMEpUOJ pPOCTA. 3HAYCHHWE MPABUIBLHOTO THTAHUS IS
OpraHu3ma.

Cuctema opraHoB BblaelicHHs. DyHKIIMM OpraHoB BblJeNicHUs. BbiaeneHue
MpPOAYKTOB oOMeHa. OpraHbl MOYEBBIAENMTENIBHONM cucTeMbl. CTpoeHue u pabdora
MoYeK. 3HaYEHHWE OPTaHOB BBIJCJICHUS B MOJAEPKAaHUU TOCTOSTHCTBA BHYTPEHHEN CPEIb
OpraHu3Ma.

Koxa. ®@ynkiun koxu. CtpoeHue koxu. [IponsBojHble KOXHU. Pojb KOXHU B
perynanuu tertooomena. [leppas moMols npu 0OMOpaKUBaHUH, 0XKOTE, TEIJIOBOM U
COJIHEUHOM yJapax. 3HaueHHE 3aKajuBaHusl opraHusma. EcrecTBeHHBIE (PaKTOPHI
3aKaJIMBAHUS U MPaBUJIa MMOJIb30BAaHUA UMU. [ UTHEHA KOXKU U OJICHKIbI.

Anammuzaropsl. Yuenue WM.I1.I1aBnoBa 06 ananu3zaTopax. 3HaueHHE aHAIM3aTOPOB
JUISL BOCHPHUATHSL OKPY’KAIOIIETO0 MHUpa. 3pUTEIbHbIM aHanmuzaTop. CTpoeHue riasa.
CBeTOYYBCTBUTENIbHBIM ammapaT r11a3a. l[locTpoeHne wu300pakeHHUs Ha CeTyaTke.
biu3opykocTh, NAIBHO30PKOCTH M HMX Koppekuus. I'urueHa 3penusa. CiayxoBoit
aHanu3atop. CTpoeHHE M TUTHMEHA OpraHa ciayxa. MexaHu3M BOCHPUSITUS 3BYKOB.
Bectubynsapueiii ananmuzatop. Ocszanue. MexaHU3Mbl BOCHPHUATHS TPUKOCHOBEHHS,
xoyona, tera. OOoHsHWE. MexaHuU3M BoOCHpUATHS 3amaxoB. Bkyc. MexaHuzm
BOCITPUSITHS TTHAIIIH.

Briciias HepBHas nearenbHocTh. Posib .M. CedeHoBa B pa3BUTHH YUYEHHUS O
BBICIIC HepBHOU aesTenbHOCTH. YueHnue H.II1.IlaBmoBa 006 ycimoBHBIX pediiekcax.
YcnoBuble u Oe3yciioBHbIE peduiekcbl. OOpa3oBaHHEe U TOPMOKEHHE YCIOBHBIX
pediekcoB. Pednekchl - ocHOBa TMOBEICHHS KUBOTHBIX. OCOOCHHOCTH BBICIICH
HEPBHOM JEATEIBHOCTA YEJIOBEKA. HEemoCpeICTBEHHBIE MW PEUYEBBIC YCIOBHBIE
pasgpaxurenu. OyHkuus peun. [lepBas u BTOpas CUTHaJIbHBIE CUCTEMBbI. ['urueHa
YMCTBEHHOTO Tpyna. Pexum nHs. Pexum Tpyna m ornbixa. I'mrueHa cHa. BausHue
aJIKOroJis, Tabaka U HAPKOTUUYECKUX CPEJICTB HA HEPBHYIO CUCTEMY.

Pa3Butne yenoBeueckoro opranmzma MyKCKasi M KEHCKAs IMOJIOBBIE CHUCTEMBI.
[TonoBeie wietku. OrmmogoTBopeHue. Posib XpomMocom B mepenade HacleICTBEHHBIX
cBOMCTB. CXOJCTBO pPaHHMX CTaAui PA3BUTHUS 3apOJbIIIA YEJIOBEKA M MO3BOHOYHBIX
*KUBOTHBIX. [IuTanue 3apojpiiia yeiaoBeka. [locTaMOpHOHAIBHOE pa3BUTHE YEIOBEKA.
Oco0eHHOCTH Pa3BUTHUS JIETCKOTO U FOHOIIECKOT0 OPraHu3MOB. 3HaUeHUE (HU3NUECKOU
KYJIbTYpbl U CIOPTa JJIsI HOPMAJIbHOTO Pa3BUTHUS U YKPEIUICHUS OpraHusma. BiusiHue
aJIKoroJisg, Tabaka M HaAPKOTUYECKUX CPEACTB Ha KJIETKH, OPTaHbl U CUCTEMbI OPTraHOB
YeJIoBEeKa B AMOPUOHAIBHBINA U MOCTIMOPUOHATBHBINA MEPUOIBI.

Oprann3m kak eauHoe nenoe. KoopauHaiusa JedaTeNbHOCTH BCEX OPraHoB
(ryMopajbHbIE U HEPBHBIC MEXaHU3MBbI PETYIISAIIUN ).



