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buonorus — Hayka o XuBOM mpupoje. OCHOBHbIE NPU3HAKU KUBOTIO. YPOBHU
OpraHU3alluy KU3HU. 3HAYEHUE OUOJIOTHUH.

Knerka kak Ouonorndeckas cucrema. OCHOBHbIE ITOJIOKEHUS KJIeTOUHOH Teopun. KneTtka
— CTpYKTYypHasi 1 QyHKUIMOHAJIbHAS €AMHULIA KUBOTO.

[Ipokapuornueckass W »ykapuoTnueckas kierka. CrpoeHune u QYHKUUM sjpa,
LIWATOIJIa3Mbl W OCHOBHBIX OpPraHOWAOB KIETKH. Pasznuuus Mexay KHBOTHOM H
PaCTUTENBLHOU KJIETKOM.

XUMUYECKUE KOMIIOHEHTBI KIETKA. Boa u pyrue HeopraHndecKue BENIECTBA, UX POJIb
B KU3HENIEATEIbHOCTH KJIETKU. OpraHn4ecKrue BellecTBa:

JUTINJIBI, YTJIEBOABI, O€lKkHu, HyKJIeHUHOBBbIE KuCIOThl, AT®. Ux cTpoeHue, poiab
¢ynkunn. @epmenTsl, ux 3HaueHue. Camoynsoenue JIHK. [lonsitue rena.
['eHeTnyeckuil KO U MPOLIECC MATPUYHOTO CUHTE3a Oenka. Perysanus TpaHCKpUIuuu u
TPAHCIALNH.

OHepreTuueckuii ooOMeH B kieTke. 3HauyeHue AT®. Dranbl 3HEpreTHuecKkoro oOMeHa
npu pacrnajge moko3bl. ['nmukonus, mukia Kpebca, nens mnepeHoca 3JIEKTPOHOB.
Oco0OeHHOCTH HHEPreTUYEecKOro OOMEHa B pPACTUTENbHOM KieTke. POTOCHUHTES.

XEeMOCHUHTES.
Bupycbl, 0COOCHHOCTH X CTPOCHUS U KU3HEACATEITLHOCTH.

PazmHOXeHHEe W WHAMBHUIYabHOE pPa3BUTHUE OPraHU3MOB. JleneHune KIETKH, €ro
3HaueHne. Muto3. [loarotoBka KJIETKU K AEIEHUIO. XPOMOCOMBI, UX

rarjIOUIHBIA U TUIUIOUIHBIN HAOOp, MOCTOSTHCTBO uncia u popmel. MaTepdaza. Ctaauun
muto3a. [loBenenne xpomocoMm BO Bpems MuUTo3a. Meio3 U 00pa3oBaHHE MOJIOBBIX
kietok. OTinnuns Mero3a oT Muto3a. Crienuanu3aius KJIeToK U o0pa3oBaHuE TKaHEH.
[lomoBoe wu Oecrmojioe pa3sMHOKEHHE OPraHu3MoB. Pa3BuTue SHIEKIETOK U
criepMaro3ou10B. OTI0I0TBOPEHUE.

PazButue 3apojnpiina Ha mnpumMmepe JaHieTHUka. JpoOnenue 3urotel. OOGpazoBaHue
3apOJBILIEBBIX CI0€B. DOPMHUPOBAHHUE OPTaHOB.

boranuka — Hayka o pacreHusix. PazHooOpasue pactutesnbHOro mupa 3emud. Poiib
pacTeHult B Onocdepe u KpyroBopoTe XUMHUIECKUX DJIEMEHTOB.

Pactenue — nenoctHsiil oprann3m. OCHOBHBIE TPOLIECCHI

KU3ZHEAEATEIbHOCTA PACTUTENIBHOTO oOpraHu3sMa. OpraHbl M TKaHW PACTEHHM, HX

B3aMMOCB3HU B IIPOHECCaX KUBHCACATCIIbHOCTU PACTUTCIILHOI'O OpraHru3ma.



OcHOBHBIE Tpynmbl pacTeHUH. OJEMEHTapHbIE TMOHATUA O CUCTEMATUYECKUX
(TaKCOHOMMYECKHMX) Tpylmax pacTeHUd — BUJA, pPOJ, CEMEHUCTBO, KJacc, OTHEIL.
Bogopociu. CrtpoeHne W KH3HEACATENBHOCTh  OJHOKJIETOYHBIX  BOJOPOCIEH.

Pasmuosxxenue Bogopocneit. Hutuateie Bogopociu. Mopckue BoAOpOCIIH.
3HaueHue BOJOPOCIIeH B IPUPOJIE U XO3ANUCTBE.

Mxu. CtpoeHue U pa3MHOXKEHHE KyKylIkuHa jJbHa. CtpoeHue carnyma. O6pazoBaHue
U 3HaueHue Topda.

XBolly, MIayHsl 1 anopoTHUKUA. CTpoeHue U pazMHoxkeHue. ['omocemennbie. CTpoeHue
Y Pa3MHOKEHME Ha IPUMEPE COCHBI U EJIH.

PacrnipocTpanenue v 3HaUE€HNE XBOMHBIX PACTEHUIM.

[TokpeiTOCEMEHHBIE (LIBETKOBBIE). ['0CIOACTBO MOKPBITOCEMEHHBIX CPEI COBPEMEHHBIX
PACTEHHMI, UX MPEUMYIIECTBA IEPEA APYTUMH PACTEHUSIMU. [[BOMHOE OIIIOAOTBOPEHUE Y
MOKPBITOCEMEHHBIX. CTpoeHME LBETKA, IJI0Ja M ceMsH. Kiaccsl MOKPBITOCEMEHHBIX:
IBYZOJIBHBIE U OJHOAOJIBHBIC, PA3INYUsAMEXAy HUMU. [IpuMepsl pacTeHuil U3 Kiacca
IBYIOJIBHBIX M OJHOAOJBHBIX. bakrepuu, rpuObl, numaiHuku. CTpoeHue u
KU3HEAESITeNbHOCTh OakTepuil. PacripocTpaneHne 6akTepuil B BO3AyXe, [IOYBE, BOJAE U
KUBBIX OpPraHU3Max.

O6pazoBanue crnop. Ponp Oakrepuili B mpupoje, MEIUIIMHE, CEIIbCKOM XO3SUCTBE H
MPOMBIIUIEHHOCTU. bosie3HeTBOpHbIe OakTepuu U O0phOa C HUMH.

['pu6sl. O6mias XapakTepUCTUKA, CTPOEHUE, NMUTaHUE U pa3MHokeHue. [lnecHeBbie
rpubl. Jpoxoku. llnanounsie rpudsl. ['pulbi-napasutel. Ponabs rpuboB B npupone u
XO35UCTBE.

JInmaiinuku. CTpoeHue, MUTaHUE U Pa3MHOXKEHUE. 3HAUCHUE JTUIIAaHUKOB BIIPUPOJE U
XO35MCTBE.

300710TUsl — HayKa O )KUBOTHBIX. 3HAUEHHE KUBOTHBIX B OHocdepe.

CX0AcTBO M pa3nuuus )KUBOTHBIX U pacTeHud. CucTeMaTuka >KMBOTHBIX. [Ipocreiiine
(omHoksetounblie). OOIIas XxapakTepucTuka. Ameda, €€ CTpPOCHHE U KU3HEACATCIbHOCTD:
JBYDKEHUE, TUTAaHUE, JbIXaHWE, BBIICIEHHWE W pa3MHokeHue. OOpa3oBaHUE ITUCTHI.
3enenas sBriaeHa. Uudyzopus-tydennka. [lapazurndeckue npocreiime.

Pa3nooOpa3ue u 3HaYeHHE OJHOKIECTOYHBIX KHBOTHBIX. MHOTOKIIETOUHBIE KUBOTHBIE.
Tun Kumeunomnonoctueie. OO1mIast xapakrepucTuka Tumna. [IpecHOBOMHBIN MOIUI —

rujipa. MopcKre KHIIIEYHOIOIOCTHBIE (ITOUIBI U MEAY3bl) U UX 3HAUCHHE.



Tun IInockue yepBu. OO1Ias XapakTepuCTHKa TUIIa. BHENTHEe cTpoeHHe, MyCKyJaTypa,
NUTaHWUE, JIbIXaHUE, BBIJCIICHUE, HEpPBHAs cHUCTeMa, pa3MHoxkeHue. [lapasutnueckue
IJIOCKUE YEPBH.

Tun Kpyruisie uepsu. O61mias xapakrepuctiuka tTuna. Baemnee crpoenue. [lonocts Tena.
[lutanue, OpIxaHue, pa3MHOXKEHUE W pa3BuTHe. [lapasuTuueckue Kpyrible 4YepBU U
O6opb0a ¢ HUMU.

Tun Konpuateie yepBu. OOmas xapakrepuctuka tumna. Cpena oOutanus. BremHee
ctpoenue. llomocte Tena. IlumeBapenue, KpoBooOpaleHue, BBIJCICHUE, HEpBHAs
cucrema. Pazmuoxenue. Perenepanus. Knaccudukanys v3HaueHue KOJIbYaThIX YEpBEil.
Tun Mosmmocku. O6mmas xapakrepuctuka tuna. Cpena oburtanus. Baeninee crpoenue.
[lepenBukeHue, NUTaHUE, JbIXaHUE, KpOBOOOpallleHne U pasMHoxkeHue. PasHoobpasue
MOJUTFOCKOB, UX OCHOBHBIE KJIACCBHI.

Tun Ynenucronorue. O01as xapakTepucTUKa TUIA.

Kiacc PakooOpaszubie. OTianurie pakooOpas3HbIX OT APYTHX WICHHUCTOHOTUX. PeuHoil pak:
cpena oOWTaHUs, BHEIIHEE CTPOCHUE, MUIEBAPUTENbHAS, KPOBEHOCHAs, JAbIXaTelbHasl,
BbIJICJIUTENIbHASL U HEpBHAs cucTeMbl. OpraHbl

qyBcTB. PazmMHOkeHue. PazHooOpa3ue pakooOpa3HbIX.

Knacc [TaykooOpazubie. OTinune naykooOpa3HbIX OT IPYTUX

yieHucToHorux. Ilayk-KpecToBHK: cpeaa oOWTaHUs, BHEIIHEE CTPOEHHUE, MHUTaHUE,
JbIXaHue, pa3MHokeHue. Kiemnm, ux poss B paclipocTpaHeHUn OOJIe3HEH.

Kitacc Hacexkomble. OTnnune HaCEKOMBIX OT APYTHX YJIEHUCTOHOTHX.
BHemiHee cTpoeHne HaceKOMbIX. BHyTpeHHee CTpOeHHE U IPOLECCHI

xuzHeaesTenbHocTy. [loBenenue. Pasmuoxkenue. Tumnel pa3BuTus (MOJHOE U HETIOJHOE
npeBpainieHue). OCHOBHBIE OTpPSAJIbI HACEKOMBIX. POJb HACEKOMBIX B MNPUPOJAEC U
NEITEIILHOCTH YEJIOBEKA.

Tun Xopaossie. OO1Ias xapakTepUCTHKA THUIIA.

JlaHUIETHUK — HU3IIEE XOpJIOBOE KUBOTHOE. Ero BHEIIHEE WM BHYTPEHHEE CTPOECHUE.
Xopnaa.

Pru16b1. OOuias xapakrepuctuka. CTpoeHHE U KU3HEAEATENbHOCTh. Pa3HOOOpasue prIo.
3HaveHue PBIO B IPUPOJIEC U XO3STHCTBE.

Kiacc 3emnoBoanbie. O6mias xapaktepuctuka kiacca. Cpena obutanusi. Bueninee u

BHYTpEHHee cTpoeHue. MuorooOpa3ue 3€MHOBOJHBIX, HUX pOJb B MPUPOJE U



ITPOUCXOKICHHUC.

Knacc I[Ipecmbikaromuecs. O6mias xapakrepucTuka kiacca. Cpena

obutanus. BHeliHee u BHyTpeHHee cTpoeHHe. MHOrooOpasue MpecMbBIKAIOMUXCS, UX
oTpsael. JpeBHre npecMbIkarommecs. [ IpoucxoxaeHrne npecMbpIKarommnxcsl.

Kmacc Iltunpl. OOmas xapaktepuctuka kiacca. Cpena oOutanusa. BHeminee u
BHyTpeHHee cTpoeHue. MHorooOpasue nTuil. ['He3moBaHHE, KOYEBKH M IEpPEIIETHI.
OTtpsiapl nTyil. Poib NTUIL B IPUPO/IE U UX 3HAUEHUE B KU3HU uenoBeka. [Ipoucxoxienue
ntui. Knace Miuekonutaromue. OOmas xapakTepucTHKa Kiacca. BHeliHee
BHYTpEHHee cTpoeHue. OTpsiibl

MJICKONTATAOMMX. [IpoucxoxkaeHne MIICKONMUTAOMKX. Ponb MIIEKONMUTAIONIUX B
MIPUPOJIC U KU3HU YesioBeka. OO0 0030p opranu3ma ueiioBeka. Kietounoe crpoeHue
opranusma. TKaHu, OpraHbl U CHCTEMBI OPTAHOB.

OnopHo-aBUraTeabHasi CUCTeMa. 3HAYEHHUE OMOPHO-ABUTATEIbHON cucTtembl. COCTaB U
cTpoeHue Kocteil. Poct koctel B TomuHy. CKeNeT 4elloBEKa, €ro OT/IEIIbl U OTJCIbHbBIC
KocTu. CoelMHEHHsT KOCTEN: HEMOABUKHOE, MOJYIOABUKHOE, NMOABMXKHOE. CTpoeHHe

CycCTaBa.
MBpiiibl, ux crpoenue u pyHkuus. HepBHast perynsiuus padoThl MbIIIL.

JIBuxkeHuss B cycraBax, crubarenu u pasrubarenu. Pabora wbimn. YTomieHwue.
OCHOBHBIE IPYIIIBI MBIIIILI.

KpoBb. 3nauenue u pyHkiuu kpoBu. OTHOCUTEIBHOE TTOCTOSIHCTBO BHYTPEHHEU Cpejibl
opranusma. CocrtaB kpoBu. [11azma. Ctpoenue u GyHKIuu

sputporuToB. Jleiikouutel. TpoMOomuTsl. MMmyHuTET, ero BuAbl. ['pynmbl KpoBH.
3HayeHue nepenuBanns KpoBU. CBEPTHIBAHUE KPOBU KAK 3AILUTHAS PEAKLIMS.
KpoBooOpamienne. 3Hauenue KpoBooOpamieHus. KpoBeHOCHBIE coCynbl (apTepud,
KanWUIsipbl, BeHbI). Bob10i U Masblii Kpyru KpOBOOOpAIICHHUS.

Ceparte, ero crpoenue u pabora. ABromatusi cepana. Cepaeunsiii iuki1. Hepsuas
U rymMopaibHas peryisdiuus padoTtsel cepama. JBuxenue kpoBu mo cocynam. KpossiHoe

nasnenue. [lynbc. Jlumdoobpaienue.

Hpixanue. 3HaueHue apixanust. OpraHsl IbIXaHUs, KX CTpOeHUE U QyHKIUHU. ["a3000MeH
B JieTkuX M TKaHaX. CocTaB BIBIXa€MOTO M BBIJIIBIXaeMOT0 Bo3ayxa. JlpIXxaTeiabHBIC
nBrKeHUs. JKU3HEHHAs eMKOCTh JIeTKHX. HepBHAS 1 TyMOpasIbHAs PETYJISIHS JTbIXaHMS.
[MumeBapenue. IluTatenbHple BemiecTBa W MUIIEBbIE MPOAYKTHL. CTpOCHHWE OPTraHOB

nunieBapeHus. CTpoeHre poToBoil mojoctu u 3yOoB. I[luieBapeHue B MOJIOCTH pTa.



I'noranue. ITumeBapenue B xkenyake. HepBHas v rymopaibHas peryssiius )KeyI0YHOro
cokooTaeneHus. Pabotsr M.I1. [TaBnoBa no n3yueHuro nuiieBapeHus B xxenyake. [leueHp
Y TIOJDKEIyJOYHAs KeJie3a, UX POJib B MNUIleBApeHUU. DYHKIUH TOHKOTO U TOJCTOIO
Kumieunuka. BcacwiBaHue.

O6Men BemiecTB. BojHO-cosieBOM, OENKOBBIM, KUPOBOM U YIJIEBOJHBIM OOMEH.
[TnacTuueckuii ¥ YHEPTETUUECKUI OOMEH — IB€ CTOPOHBI €IMHOTO

nporecca oOMeHa BemecTB. Hopma mnuTaHuss ¥ 3HAYEHHE MPABWIBHOTO MUTAHMUS.
BuTamuHbl 1 X 3HaYCHUE ISl OpraHU3Ma.

Breinenenne. Opranbl MOYEBBIICTUTEIBHON cuCTeMbl. CTpoeHHE W (PYHKITUU TIOYCK.
OO6pazoBaHue NEpBUYHON U BTOPUYHON MOYH. 3HAUEHUE BBIJEICHUSA TPOIYKTOB 0OOMEHa
BEIIIECTB.

Koxa. Ctpoenue u pyHkimu koxu. Posb k0xku B TepMoperysisanni. JKene3pl BHyTpeHHEe!

CeKpeluru. 3HaUYEHUE Kelle3 BHYTPEHHEN CEKpEeLUU.
OCHOBHBIE Ke€JI€3bl U UX TOPMOHBI. POJIb TyMOpPAJIbHOM PETYJISAIIUU B OPTaHU3ME.
HepBHas cucrema. 3Hauenue u GyHKIUU HEPBHOU cucTembl. CTpoeHHe

HelipoHa. Hepsbl. llenTpanbHas, nepudepuyeckas U aBTOHOMHas (BEreTaTUBHAas)
HepBHas cuctema. Peduekc. Pednexkropnas ayra. Ctpoenue u pyHKIIMN CIIMHHOTO MO3Ta
¥ OT/IETIOB TOJIOBHOTO MO3Ta: POAOITOBATOTO, CPEAHETO, MPOMEKYTOYHOTO U MO3KEUKA.
Bonbiive nomymapus roloBHOIO MO3ra, UX CTPOEHUE, PYHKIIMU U 3HaYEHUE.
[TorpebHOCTH ¥ MOTHUBBI OBeACHUA. [[pUHIIMITBI OpraHU3aIK OBEACHUS: TOMUHAHTA,
0e3ycioBHbIe pedIieKChl. YCIIOBHBIE peduiekchl, UX o00pa3oBaHHE U TOPMOKECHHE.
OOyuenue. [lamsTh 1 ee Bubl. Peub U MbIlIUIEHHE YETIOBEKA.

Omouunu, ux (Qusnonornueckas npupona. TemnepameHT u xapakrep. CoH u
00JpPCTBOBAHUE, UX PUTMBI.

Opransl yyBCTB 1 UX 3HaUeHuE. [loHsATHE aHaM3aTOpa (CEHCOPHOU

cucteMsbl). CtpoeHue v PyHKIIMU OpraHoB 3peHus. CTpoeHue u GyHKIUN OPraHOB CIyXa
U paBHOBecus. Opranbl MBIIIEYHOTO YyBCTBa, OCsS3aHUs, 00OHAHUA U BKyca. [Ipeamer,
3a7a4y U METOIbI reHeTHKU. PadoTe! I'. Meunens.

Monorubpunnoe ckpemupanue. [IpaBuno ennHooOpasusi MepBOro MOKOJIEHUS. 3aKOH
pacuieruieHus Mpu3HaKoB. JIOMUHAHTHBIE U PELIECCUBHBIC TPU3HAKH.

AnnenbHble reHbl. @EHOTUIT U TEHOTUM. [ OMO3UTOTHBIE U T€TEPO3UTOTHBIE OPTAHU3MBI.

[IpomexxyTounblii  xapakTep HacnefoBaHusi. CTaTUCTUYECKUNM XapakTep SBIICHUS



pacCICIUICHUS ITPU3HAKOB.

JurnOpuaHoe CKpelrBaHUE. 3aKOH HE3aBUCUMOTO HacieaoBaHus. Llutonmormyeckue
OCHOBBI 3aKOHOB MeH1ens.

Cuerniennoe HacnenoBanue. Pabotrer T. Moprana. Hapymienue cuerjieHuss U ero
IIPUYUHBI. XPOMOCOMHAsl TEOpUs HACIEACTBEHHOCTH. ['eHe Tuka mnosa. Bunsl
M3MEHYMBOCTU. MoaudukalnoHHast U3MeHUYuBOCTh. HopMa peakiuu.

CraTuctueckue 3aKOHOMEPHOCTH MOJU(PUKALMOHHON MU3MEHYMBOCTH. MyTanuuu Ux
MPUYHHBL. 3aKOH romosiornueckux psaos H.M. Basuiosa.

I'enetuka wu Teopus sBomouuu. llomymanuonnas reHeTuka. JIBrKymud w
CTaOMJIM3UPYIOLIUIA OTOOD.

['eHeTMUECKHME OCHOBBI CEJEKLUMH JKUBBIX OpraHu3MoB. Cenekuusi pacTEeHUU.
['mOpunuzauus M ucKyccTBeHHbIM oTOOp. ['ereposuc. [lonmumnouaus U orAajieHHas
rubpuanzanus. H.M. BaBunoB o nporcxoxaeHUU KyJIbTYPHBIX PACTCHUM.

Cenexuus xuBoTHbIX. Cenexkuus 6aktepuil U TpUOOB U ee 3HaueHHue. buotexHomorus.
['eHHas ¥ KJIETOYHAS UHKEHEPHUS.

OBomoLMOHHOE yuyeHue. KpaTkue cBeneHHsI O JOJapBUHOBCKOM IIEPHOJE Pa3BUTHUSA
ouonoruu. XK.-b. Jlamapk. OCHOBHbIE MTOJIOKEHUS IBOITIOLMOHHOTO yueHus: Y. /lapBuHa.
Kpurepuu Buna. Iomynsius — eqMHMLEA BUAA U SBOITIOLUH. [[BHKYIIHE CUIIBI BOJIIOLIAHN:
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, OOpHh0a 3a CyIIECTBOBAHUE, €CTECTBEHHBIN OTOOP.
HckyccTBeHHBI OTOOP — OCHOBAa BBIBEJEHHUS HOBBIX MOPOJ AOMAIHUX XUBOTHBIX U
COPTOB KYJIbTYPHBIX PACTEHUM.

@opMBI €CTECTBEHHOTO 0TOOpa B momyssuusx. PakTopbl 3BOJIOLMU: Apeld reHos,
MyTaIuu, u3osius. Mukpossomtonus. BugoobpasoBanue.

MaxkposBosmtorusi. OCHOBHBIE HAIIPABIIEHUS 3BOJIOLMOHHOTO Ipolecca: OUOIOrnuecKui
nmporpecc W perpecc. Apomopdo3, uaMoananTanusg, ooOImas AereHepanus, Hux
cooTHomeHue (nmpumepsl). OCHOBHBIE apoMOP(O3HI.

KonBeprenuusi u auBepreHuus (mpumepbl). ['OMOJOTHYHBIE U aHAJOTHYHBIE OPTaHbl
(npumepsr). JlokazarenbCcTBa IBOIOIUN OPraHUYECKOTO MUPA.

Bo3HukHOBeHHE W pa3BUTHE XU3HM Ha 3emiie. COBpPEMEHHBIE MPEICTABICHUS O
BO3HMKHOBEHUN XW3HH Ha 3emue. KparTkas XapakTepucCTUKa pPa3BUTHS JKU3HU B
majgeo3oe, Me3030¢ M KaiiHo30e. [IpuHIMIBI cHUCTEeMaTWKHM W KiaccuUKaIus

OpraHu3MoOB.



[IpenmMer u 3agaun SKOIOrMH. AOMOTHYECKUE U OMOTHUUYECKHUE IKOJIOTHUECKHE (DAKTOPBHI.
JlesITeNbHOCTh YEJIOBEKAa KaK JKoJIorndeckuil ¢akrop. KomiuiekcHoe BO3zelcTBUE
dakTopoB Ha opranu3M. OrpaHuyuBarone PaKTOPHI.

Okosornueckass xapakrepuctuka Bupa. llomymsanusa. V3MeHeHME YUCIEHHOCTH

MONYJISINUI. THITBI B3aMMOAECHCTBHS MOIYJISALUN Pa3HBIX BUJIOB.



