TEMA1.
BNONOIrnA — HAYKA O XKU3SHWU. BUOJTOMTMYECKUE HAYKW.
KPUTEPUU XKUBbIX CUCTEM.
YPOBHU OPIFAHU3ALIMU XXUBON MATEPUM.
METOAbI MO3HAHUSA XXMBOWU NMPUPOAbI

1. OCHOBHbIE BONPOCbI TEOPUU

Buonorus — Hayka 0 Xu3Hu (c rped. bios — Xun3Hb, l0ogos — ydeHue, Hayka).

1779r. — T.Py3 BnepsBble ynotpebun TepmuH «Ouonorms». 1802 r. —
XK.B. Tamapk u ".P. TpeBupaHyc BBENU TEPMUH «Brnonorna» ans obos3HayveHus
HaYKM O XXU3HMW.

«Xn3Hb ectb crnocob cywecTBoBaHUS OenkoBbiX Tesl, CyWeCTBEHHbIM
MOMEHTOM KOTOPOro SIBNSETCH MOCTOSIHHbIN OBMEH BELLECTB C OKpYXaroLwen nux
BHELUHEN nNpuUpoAoKn, MNpPUMYEM C MpeKpalleHMeM 3Toro obmeHa BeLlecTB
npekpawlaeTcs 1 XXMU3Hb, YTO NPUBOOMUT K pasnoxeHuto benkay. (P. SHrense)

«KnBble Tena, cywiecTtByoLlme Ha 3emrne, NpeacTaBnsoT cobon OTKpbITbIE,
camoperynmpyroLmecs 1 caMmoBOCNPOU3BOASLLMECA CUCTEMbI, NOCTPOEHHbIE U3
BuononMmepoB — 6erikoB 1 HYKIEeMHOBbIX KUCnoT». (M.B. BornbkeHLwTelnH)

Buonornyeckune Haykm

! ! !
OT o6bekTa CKBO3HbIe cneuunanbHble
uccnenoBaHuA

b6oTaHuKa cuctemaTumka uuTonoruns
anbronorus — 0 BOAOPOCHSAX | NaneoHTonorns rMMCTONOrns
NINXEHONOorns — 0 Mopdonorus ambpuonorusa
NULanHUKax aHaTomus Brnoxumums
Opuonorus — 0 Mxax domamonorus MOneKynsapHas
MUKOSOrns- o rpnbax Buoreorpadus- buonoruna
3oonorus reorpagumyeckoe reHeTuka
3HTOMOJSIOrMSt —0 HACEKOMBbIX | pacnpocTpaHeHne 9BOSIOLUMNOHHOE
NxTmonorusi -o pbibax MWUKPOOPraHN3MoB y4yeHune
OpPHUTOMOMMS O NTUUax aKonorus
Tepuornorusa- o aTonorns — o
MAEKoNUTarLWwmx noBeaeHumn
MUKpoburosnorns rmrmeHa
BMpYyCOSiorms
napasnTonorus
refIibMUHTOSIOMMNSA- O rmucTax

BUOJIOIMNA — komnnekcHas Hayka, B KOTOPOW BbIAENAT crieaylowme
pasgensl.
Bupycornoeusi — Hayka O BMpYyCax.
Mukpobuornozaus (bakTepmonorus) — Hayka o baktepusax.
Mukornoeusi — Hayka o rpnbax.
bomaHuka — Hayka O pacTeHusIX.



300s102U51 — HayKa O XUBOTHbIX.

AHmporionoausi — Hayka O YernoBeke.

lManeoHmornoausi — Hayka 06 nckonaemMblX PpacTEHUAX U XUBOTHbIX.
AHamomusi — HayKka O BHYTPEHHEM CTPOEHUU OpraHu3ma.

aHaTomMmus
nnn
Mopdoosiorusi

CTpoeHune Tena nowagun

buousuka — Hayka 0 n3NYECKNX N PU3NKO-XUMUYECKMX NMpoLeccax B KNeTke.
buoxumus — Hayka 0O XMMUYECKNX NpoLeccax B OpraHu3me.

'eHemuka — HayKa O HacneacTBEHHOCTU U UBMEHYMBOCTH.

'ucmonoaus — Hayka O TKaHsIX OpPraHN3MOB.

UmmyHonoausi — Hayka 06 MMMyHuTETe (CNOCOBHOCTU OpraHMama 3alumilaTbCa
OT YYXXEepPOAHbIX Ten).

MonekynspHass  6uonozuss— Hayka O  peanusauumu
NHOpMaLMK, O HYKNENHOBBIX KMCoTax u 6enkax.
Mopgborioausi — Hayka O BHELLHEM CTPOEHMNE OpraHmM3ma.
Cenekyusi— Hayka O CO34aHMM HOBbIX MOPOA >XMBOTHbIX, COPTOB pPacCTEeHWUMN,
LUTaMMOB rpruboB 1 MUKPOOPraHM3MOB.

Cucmemamuka — Hayka 0 pa3HOObpa3nm opraHM3MoB.

@u3uosioeusi — Hayka 0 PYHKLUMNAX OPraHOB W XU3HEOEATENbHOCTN OpraHm3ma.
L{umornoausi — HayKa O KneTke.

OKonozausi — Hayka O B3aUMOAEWNCTBUAX >XMBbIX OpPraHM3MoB M UX coobLiecTs
Mexay cobon n ¢ okpyxaroLien cpeaon.

HacnegcTBeHHOMU

Paspgen Mpumep
ouonorum
Qkonorus [MyweBble yenu
dN3NO0JTIOTInNA MpoBeaeHmMe HEPBHOIO MMNYyribca
LinTonorna CTpoeHune aHaonnasMaTuyeckom ceTu
AHATOMWA CTpoeHne nogxenynoyHoOn xenesbl
dusnonorus MeuHukoB U.UN. — darouutapHasa Teopusi UMMyHUTETA
CUCTEMATUKA |K. JluHHen - BuHapHasi HomeHknaTtypa
eHeTuKa 3aKOHOMEpPHOCTN HacNeLCTBEHHOCTN U U3BMEHYNBOCTU
DU3NONOTUS BbipaboTka ycnoBHOro pecdnekca - BolaeneHne CrntoHbl Ha
BUA NMMMOHA

Mukpobuonorusa |Kox P. — OTKpbITue Ty6epKyne3Hon nano4vkm
ManeoHTonorna  |Mckonaemoble nepexonHble popMbl OpraHn3MoB
AHaTOMUA CTpoeHne BHYTPEeHHUX OpraHoB




Kputepum xuBbix cuctem
1. MeTabonnam — oOMeH BeLLeCTB.

MeTabonusm
l l
aHabonuam, kaTabonuam,
NN accUMMnNAauns, NN GUCCUMUIIALMS,
UKW NnacTn4ecknn obmex NN BHEPreTUYEeCKUn
obmeH

2. Penpogykuus — caMoBOCMpOn3BeaeHME.
PasmMmHoOXeHue

! !

nosfiosBoe 6ecnonoe

3. HacneactBeHHOCTb — CNOCOBHOCTL OPraHNM3MOB NepefaBaTbh CBOU MPU3HAKN U
CBOWCTBA W3 MOKONIeHUA B MnokoneHue. B ocHoBe — HOCUTENU reHeTu4YecKowu
nHdpopmaumm — JHK, PHK.

4. IaMeHYMBOCTb — CMOCOBOHOCTb OpraHn3mMoB nNpuodpeTaTb HOBbLIE MPU3HAKU U
cBouncTBa. B ocHoBe — nameHenme OHK.

MyTaumMoHHas WU3MEeHYUBOCTb — OOWMH W3 BWOOB HacneacTBEHHOM
N3MEHYMBOCTU, B OCHOBE KOTOPOW nexaT WU3MEeHEHWs reHoTuna, CBSA3aHHble C
HapyLIEHNAMM HYKNIEOTUOHOW MOCreaoBaTeNbHOCTM FEHOB (FreHHble MyTauuu),
CTPYKTYPbl XPOMOCOM (XPOMOCOMHbIE MYyTauuu) WM KOSMYecTBa XPOMOCOM
(reHOMHble  MyTauuu). MyTaumm wn cBA3aHHas C HUMW  MyTaLMOHHas
N3MEHYMBOCTb BO3HUKAET Y KOHKPETHON ocobu (MHAMBMAYaNbHbIE U3MEHEHUS),
BO3HUKAKOT CMOHTAHHO, a He KaK OTBeTHas peakuusi Ha U3MEHEHUS1 YCroBUi
OKpyXXaroLen cpeabl.

MyTauum (HapyLeHus HacneaCcTBEHHOM MHpopMaumn) AensaTcs
Ha 2eHOMHbIe (N3MEeHEHne yucna XPOMOCOM B
KneTke), XpOMOCOMHbIE (U3MEHEHME CTPYKTYpbl XPOMOCOMbI)

N 2eHHble (NEPEeCTPONKN  OTAESIbHbIX [EHOB, CBSI3aHHble C W3MEHEHWEM B
cTpykType monekynbl JHK, ee HykneoTMaHON nocneaoBaTesibHOCTH).

3ameHa 00HO20 Hykneomuda 6 Mmosnekyrne [JHK, npuBogsiias K U3MEHEHWIO
HYKNeoTUAHOM NOCNeaoBaTelbHOCTU FreHa, OTHOCUTCS K FTeHHbIM MyTauusM.

Bua mytauuun MpusHak myTauuu

FrEHHAA 3amMeHa ogHoro HykneoTtuaa B monekyne OJHK

[eHoOMHas HepacxoxgeHne XxpomMocom B Menose

XpomMocoMHas | A3meHeHune Yncria reHoB B XpOMOCOMe




MoaudukaumoHHasn U3MEHYNBOCTb — 370 HeHacneacTBeHHas
N3MEHYMBOCTb, NPU KOTOPON U3MEHEHUS (PeHOTUN B npeaeriax HopMbl peakumnm
6e3 u3MeHeHua reHotuna. MogudukaunmoHHas W3MEHYMBOCTb BO3HUKAET B
OTBET Ha M3MEHEHWA YCrOBUA  OKpyXatowen cpefbl (aganTUBHbLIN,
npucnocobuTenbHbIA XapakTep), Bbi3bliBasi O4MHAKOBbIE U3BMEHEHNSA dheHoTuMna y
BCex ocoben Bnaa B faHHbIX KOHKPETHbIX YCITOBUSX.

U3smeHeHue okpacku wepcmu 3alua-6erisika OTHOCUTCS K MoAUGUKALMOHHOMN
M3MEHYUBOCTH, MOCKOSIbKY N3MEHEHUS NPU3HaKa (OKpac LLEPCTU) HE CBSA3aHbI C
N3MEHEHNEM reHoTuna y 3anua-6ensika.

OHMo2eHemu4eckasi usMeH4yusocmb —
dopma HeHacriedcmeeHHOU N3MEHUYMBOCTN, XapaKkTepu3yrLwasaca U3MeHEHUSMU
NPU3HaKOB OpraHM3mMa B npoLecce ero MHANBMAYanbHOro pasBuUTUS.

KomMOMHaTMBHass U3MEHYMBOCTb — PA3HOBMAHOCTb  HaACneaCTBEHHOM
N3MEHYNBOCTb, KOTOpasi BO3HMKAET NPU MOSIOBOM Pa3MHOXEHMM B pesynbTaTte
nepekoMbuHaumm poamMTENbCKMX TEHOB Yy TMOTOMKOB B npouecce: 1)
KpOCCUHroBepa — obmeHa yvyactkaMn Mexgy roMmonormyHbiMmM XpoMmocomamm (B
npodpase | ™Menosa npum rameToreHese); 2) HE3aBUCMMOIO pPaACXOXAEHUS
XpPOMOCOM BO Bpems Menosa; 3) CrydanHoOro co4yeTtaHus rameTt rpu
onnogoTBOPEHNN.

PasHasi macca mena 6b14k08 00HO20 rpurioda cBsA3aHa, B NepByto ovepenb, C
pasnuMunsiMM UX reHoTUNoB, 06YCNOBMEHHbIMU NepeKoOMOVHaLNEN POANTENbCKUX
FeHOB Y MOTOMKOB, 3TO — NPUMEP KOMOGUHATUBHON U3MEHYUBOCTM.

B pesynbTaTe crnydanHon kombuHaumm
KOMBMHaTMBHas HEroMosOrMYHbIX XPOMOCOM B MENO03€e Yy NOTOMKOB
dopmMmpyeTcs HOBbIN PeHoTUN

MYTALUNOHHASA poxaeHue pebeHka ¢ cmHapomom [dayHa

dopma nsmeHumsocTu |Npumep N3MeHUYMBOCTU

MOOU®UKALIMOHHAS Okpacka wepcTtn 3anua-6enska nameHseTca B
TeyeHue roga

MyTaLWIOHHaFI MonunnongHole COopTa TomMaTa

KOMBUMHATUBHAA pasHasa macca Tena 6bI4KoB O4HOro npunnoaa

MyTauMnOHHaA poxgeHune LeCTnHOroro TeJieHKa

5. PocT 1 pasButue. PoCT Bcerga conpoBOXgaeTcsa pa3BUTMEM.
PasBuTtue xumBomn hopmbl MaTepum

! !
OHTOreHes dunoreHes
(MvHOnBMAOyanbHoe pa3BuTue) (ucTopuyeckoe passutme)

6. Pasgpaxumoctb — CNOCOBHOCTb OpraHM3MoB U3bmnpaTenibHO pearmpoBaTb Ha
BO3JENCTBUS.




! L L !
TPONU3Mbl HaCTUM TaKCuUChbl pednekc
N3MEHEHNE ABWMXKEHNE N3MEHEHNE OTBETHasi peakuus

Xapaktepa pocTa | OTAeNbHbIX Xapaktepa opraHuama Ha
yacTem ABWXKEHUS pasgpaxeHue,
pacTUTENbHOIo ocyLiecTBnsiemas
opraHusma N KOHTponunpyemas

HEepPBHOW CUCTEMOW

y pacTeHUN: ABWMXKEHNE Yy NPOCTENLUNX: | Y MHOIOKITETOYHbIX

reoTponuam, NNCTBbEB K CBETY | XEMOTaKCWUC, XMBOTHbIX
renmoTponnam doToTakcuc

7. Camoperynaums — crnocoBbHOCTb OpraHM3moB, OBUTaKOLWKMX B HENPEepbIBHO
MEHSIIOLLNXCA YCIOBUSAX OKpYXXalLWen cpeabl, noaaepxmBatb MNOCTOSIHCTBO
CBOEro XMMN4YecKoro coctaBa M MHTEHCUBHOCTb OM3MONOrMYECKNX NPoLLECCOB —
romeocras.

8. [uckpeTHocTb. Kaxxgas Guonormyeckasi cuctema COCTOUT U3 000COBNEHHbIX,
HO B3aMMOLEWCTBYIOLWMNX YacTen, obpasyrmx CTPYKTYPHO-GYHKUMOHANbHOE
€AVHCTBO.

9. PutMn4HocTb — nepunoanyeckue N3MEHEeHUS WHTEHCUBHOCTU
dunamonormyecknx QyHKUUM C pasnuyHbIMU nepuogamu KonebaHum (CyTOYHble
N CE30HHbIE PUTMbI).

10. OHeprosasmcumocTb. YKmnsble Tena npeactaBnsoT cobom OTKpbITbie AnA
NOCTYNSIEHNSA SHEPTUN CUCTEMBI.

11. EQMHCTBO XMMMYECKOro cocrtaBa.

[ns onpegeneHnss XMBOTO BCE KPUTEPUW  HYXXHO  MCMONb30BaTb
B COBOKYMHOCTW.

YpoBHU opraHusauum XXMBomu matepum
Kueas npupoga npegcrtasnsetr  cobou LEeSTIOCTHY!O, CNOXHO
OpraHM30BaHHYIO, MepapXnYecKyto cucTemy. BolgensaoT crneaylowme CBa3aHHble
Mexay cobon ypoBHU opraHu3auum XXMBOU MaTepum.

YpoBHU Buonornyeckas AneMeHTbl,
opraHusauuu cucrtema oGpa3syroLme
cucrtemy
1. MonekynspHbIN KneTtka Monekynsbl

HeopraHM4eCckmnx 1
OpraHmn4eckmnx BeLLecCTB




2. KneTto4yHbin Knetka OpraHongpbi
(opraHuam)

3. OpraHn3meHHbIn OpraHunsm CucTembl opraHoB

4. MonynsunoHHO-BNO0BOW Monynsauma Ocobu

5. bnoreoyeHoTUYECKNIA BuoueHos Monynsaunn

6. bnocdepHsin buocdepa buoreoueHo3bl

OCHOBHbIe YPOBHM OpraHu3aLum XMBOW MaTepumn:

MonekynsapHbii. Jllobas xuBasi cuctema, Kak Obl CNOXHO OHa HW Obina
opraHusoBaHa, COCTOMT M3 OMONOrMYeckKnx MakKpoOMOMEKYN: HYKNENHOBbIX
KMCNoT, ©OenkoB, nonucaxapuvaoB, a Takke APYrMxX BaXHbIX OpPraHM4eckux
BewectB. C 9TOro ypoBHA HauyMHawTCsA  pasHoobpasHble  npouecchl
XN3HEeOEeATENbHOCTN opraHnama: ObMeH BewecTB U MNpeBpalleHne 3IHepruu,
nepegaya HacnegcTtBeHHOWM WHoOpMauum w  ap. (cBoncTBa U (hyHKUMNK
XMMMYECKMX BELLECTB B XMBbIX CUCTEMaX, BoXumMmyeckme npoecchl),

MonekynsapHbin|YposeHb [HK

Pennukayus (yosoeHne [QHK) nponcxogut Ha MOneKynsipHOM YpoOBHe

KneTtouHbin. Knetka — CTpykTypHaa u pyHKUMOHaNbHas eguvHuua, a Takke
eQuMHMLua pasBUTUA BCEX XUBbIX OpraHM3amoB, obuTarwmx Ha 3emne. Ha
KNeToOYHOM YpOBHE COMpsralTcs nepefada uHoOpMauun u npesBpalleHve
BELLECTB M 3Heprum (CTpoeHne u (PyHKUUKM KNeToK, OOMEH BeLlecTB KIeTKu,
AerieHne KneTku),
HepsHasi knemka (a Takke ee CTpoeHue), kak K nobas knetka opraHu3ma,
npeacrtaBnsieT cobon KNeToYHbIN YPOBEHb OpraHM3aLmm XnNBou maTepumn.

KNETOYHbIN MUTOXOHOPUA B MbILLEYHOW KINeTKe MbILLUN

MumoxoHOpusi Kak  4acTb KNeTKu npeacTaBnseTr  cobOM KNeTOYHbIN
YPOBEHb OpraHuM3aunm XUBoro.

op2aHHO-mKaHeagoU (CTpoeHMe N (PYHKLMN OpraHoB),

OpraHua3MeHHbINn. QnemMeHTapHON €ANHULIEN OPraHN3MEHHOTO YPOBHS CIYXUT
0ocobb, KOTOpas paccMaTpuBaeTcd B pa3BUTUM — OT MOMEHTaA 3apoXaeHust O
npekpawleHns CyLeCTBOBaHUS — KakK XuBas cuctema. Ha 3ToM ypoBHe
BO3HMKAKOT CUCTEMbl OpraHoB, CMeUManu3npoBaHHbIX AN  BbINOSHEHWS
pasnnyHbIX QYHKUMA (CTpoeHue U (YHKLMM CUCTEM OpPraHoB, CTPOEHUWE W
XN3HeOeAaATeNbHOCTb OpraHn3mMa),

CmpoeHue u yHKUuuU cucmem op2aHo8, B TOM 4YuCre OblXxaTenbHOW CUCTEMbI
yerioBeKa, OTHOCATCS K OpraHU3MeHHOMY YPOBHIO OpraHmn3aLmm X1Boro.

OpfHa MblLWb - 3TO OPraHM3MEHHbI YPOBEHb

OpraHn3MeHHbIN AdpukaHckmin CnoH




OPIrAHU3MEHHbI [MpoBeaeHe HepPBHOIoO MMMNynNbCca

[MonynsunoHHo-Bnaoson/Bngoson. CoOBOKYMHOCTb OPraHM3MOB OAHOIO U TOrO

Xe Buaga, obbeauHeHHas obwuMm MecTom obuTaHus, B KOTOPOM co3gaeTcs
nonynauns — HagopraHM3MeHHasi cuctema. B aTon cucteme ocywlecTBnsrTCA
afieMeHTapHbIe 3BOMOLMOHHbBIE NPeobpa3oBaHNs — MPOLLECC MUKPOIBOSIOLMN.
nonynsyuoHHo-eudo8ol (CTpyKTypa U OCOBEHHOCTN  (PYHKLMOHMPOBaHUSA
nonynsaumm, BHYTPUBMAOBbLIE OTHOLLEHUS),
Osumas nweHuya, ycmou4usasi K riopaxeHuro zgpubamu-napasuma, siBNseTCA
nonynauuen ¢ onpeneneHHbIMN XxapakTepucTMkaMmm ogHoOro U3 BUAOB MLUEHULbI,
N, COOTBETCTBEHHO, YPOBEHb OpraHn3aunn XnMBOro, KOTOpbIN OHa NpeacTaBnserT,
- NONynNAUMOHHO-BUOOBOMN.

rpynna adpuKaHCKMUX CITIOHOB, NPOXUBAIOLLMX

NonynAUMOHHbIN - <
KOMMNAaKTHOW rpynmnown

NMonynAaunoHHo-

y O3sepHasd naryLuka meyeT UK
BUAOBOW P y Py

paboTa MbilLbl NO4 BO3OeNCTBUEM HEPBHbIX

OpraHU3MeHHbIN
UMMyIbCOB

KNETOYHbIU HepBHas KreTka (CTpoeHne HENPOHA)

'eHogoHO 8cex ocobel suda balikaribckou Heprbl, Kak 1 Nboro gpyroro snaa,
N3y4atoT Ha NONyNALMOHHO-BMAOBOM YPOBHE OpraHn3aLunmn XXneoro.

BroreoueHoTUYECKNIN/BNOLEHOTUYECKMI NN SKOCUCTEMHbIN.

BuoreoueHoTnyecknn. Ha 9TOM ypoOBHe »XuBas npupoga opmupyet
BroreoueHo3bl — COBOKYMHOCTb BGuOLEHO3a U abnoTudecknx akTopoB cpeabl
obuTtaHusa (knumar, noysa).

BuoueHoTnveckuin. Ha aTom ypoBHe xunBas npupoga obpasyet 6GuoueHo3bl —
COBOKYNHOCTb MOMyNAUMA pasHbiX BMAOB, OOMTalOWMX Ha onpegeneHHou
TeppUTOpUMN.

OKOCUCTEMHBIA YPOBEHb MMEET MHOXECTBO CBOWCTB: CTPYKTYpPY NONynsaumm,

TUNbl BUOTUYECKMX CBA3EN, KONNMYECTBEHHbIM 1 BUOOBOW ee cocTaB. OCHOBHbIMMU
KOMMOHEHTaMU SABNAKTCHA: OCOBEHHOCTU cpefbl U NULLEBLIE CUCTEMBI.
buouyeHomu4eckul,  UnU  3KOCUCMEMHbIU (MEeXBUAOBbIE  OTHOWIEHUA B
coobuiecTBax),
buocepHbIU (KpyroBOpOT BELLECTB B NpUpoae).
Cumbuo3s - B3anmoronesHas a4fnsi opraHn3MoB pasHbIX BUAOB (B 4aHHOM cnyyae,
paka OTWeNbHNUKA W  KULIEYHOMOSIOCTHOrO  aKkTWUHuKM) dopma CBA3N —
npegcrasnset cobown, Kak n apyrue MEXBUOOBbIE
OTHOLUEHNS, BUOLLEHOTUYECKNN, UNN IKOCUCTEMHbIN, YPOBEHb OpraHun3auumn
XUBOW MaTepun.




O3epo, BKkMyvawllee B cebsa XMBOM (OpraHM3mbl Pa3HbIX BUMOAOB) U HEXMBOM
(Boga, cBeT W [Op.) KOMMOHEHTbl, npeacTtaBnseT cobon 3IKocucTemy
(brnoreoueHos), noatomy npeacrtaBnder  cob6ON IKOCUCTEMHbIA,  UNKU
GuoreoLeHOTUYECKUN, YPOBEHb OPraHmn3aLmnm XXmMBoro.

BuoreoueHoTH4yeckmn MNuweBble uenu

TaexHbili ec— 3TO OuoreoLeHo3, W, COOTBETCTBEHHO, HaxoauTcs
Ha 6MOreoLeHOTUYECKOM, NN IKOCUCTEMHOM, YPOBHE OpraHmM3auunm XXnBoro.

BuocdepHbin. bruochepa — cOBOKYNHOCTb Bcex GUOreoueHo3oB, cucTema,
OoxBaTblBawWasi BCe SBMNEHUA XMU3HWM Ha Hawen nnaHeTe. Ha 9ToM ypoBHe
NPOMCXOONT KPYroBOPOT BELIECTB M NpeBpaleHne 3Hepruu, CBA3aHHble C
XN3HEeOEeATENbHOCTbIO BCEX XKMBbIX OPraHN3MOB.

Kpyzoeopom 800bI, Kak W KpyroBOpoT [JpyrMx BellecTB B npupoge,
ocylecTBnsieTcss Ha 6GuoccpepHOM ypoBHe.

BuocdepHbiit BuoreHHas murpauns atomoB
N BuoreHHas murpaums atToMmoB —
BuoreoueHoTNYEC 3TO KpPYroBOpOTa BELLECTB, Bbl3BaHHbIN OEATEINbHOCTLIO
K1n OpraHn3mosB.
NIn
OKOCUCTEMHbIN

MeTon uccnepoBaHuA — 3TO Cnocob, C MOMOLLBLI KOTOPOro u3yyatoT
00bEKTbI, NPOLIECChl, ABMEeHUs. BbiaensaoT obLume 1 YacTHble MeToapb!.

MeToabl uccneaoBaHUA XXUBOW NpUpoAabl

1. HabnwogeHne (onncaHne 6GuonormM4eckoro ABneHus).

2. CpaBHeHne  (HaxoguT  obwmne  3aKOHOMEPHOCTM B CTPOEHUU
N XXNU3He4esaATeNbHOCTN OpraHn3moB).

3. OKCnepuMEHT, unn onbIT (M3y4aeT cBOMCTBa BMoNornvyecknx o6 LEKTOB B
KOHTPONMPYEMBbIX YCIOBUSAX).

4. MogenupoBaHue (MMUTUPYIOTCA MHOrMe Mpouecchbl, HeAO-CTyMNHble NS
HenocpeaCTBEHHOrO HabnogeHus nnu 3KCnepuMeHTanbHoro
BOCNpOU3BeaeHUs).

5. Uctopuyecknun meTonq (Ha OCHOBE [JaHHbIX O  COBPEMEHHOM
OpraHM4YeckoM MUpe U ero MNpOLUSIOM MO3HAKTCS NPOLECCHl Pa3BUTUSA XKUBOW

npupoabl).
6. MIHCTpyMeHTanbHble MeToabl (MUKPOCKONUA (CBETOBAsA W ANIEKTPOHHASA),
LeHTpudyrmposaHue, Xpomartorpadus, anekTpoaHuedanorpadus,

paguonokauma u T.4.).
METOObl TEHETUKMW:




[ubpudosnoauyeckull — TreHeTU4YeckMin aHanu3 notomctBa (rMbpmaos),
NONTy4YEHHOro OT poAuTenen, OTNUYaKLWMXCA N0 OQHOMY WS HECKOMNbKUM
Nnpu3HaKam.

LlumozeHemuyeckul — N3y4eHne KONMMYecTBa M CTPYKTYpPbl XPOMOCOM C
MOMOLLbIO MUKPOCKOMA, MO3BONSAET BbIABUTb XPOMOCOMHblE (M3MEHEeHWe
CTPYKTYPbl XPOMOCOM) W F€HOMHble (M3MEHEHME KONMYEeCTBa XPOMOCOM)

MyTaumu.
C nomMoLLb0 JaHHOrO MeToda MOXHO M3yyaTb HacneacTBEHHbIA matepuan
KNEeTKN:  COBOKYMHOCTb  XPOMOCOM B  LIEIOM —  YWCMO  XPOMOCOM

(kapnoTUNUPOBAHME) UMM HanMMyMe U KONMMYECTBO X-XpPOMOCOM (onpeaerneHune
NMOMNOBOro XpoMaTmHa — YMCho MblIGOK NONIOBOro XpomaTuHa unu tenew bappa).

LinToreHeTnyecknn
N OnpepaenexHune yncna XpoMocoM B KapuoTune
LUTOSNOrNYECKNI
bnusHeyosbIli — MeTO  CPaBHUTENbHOIMO U3Yy4YeHUst HacnegoBaHUA

npu3HakoB Yy Onu3HeLoB, MO3BOMSIET YCTAHOBUTbL pPoOfb cpeabl W
HacneACTBEHHOCTM B onpeaeneHnm npusHaka.

leHeanoauyeckull — W3y4YeHNe HacnefoBaHWe Mpu3Haka Ha OCHOBE
aHanv3a poaoCOBHbIX, MO3BOMSIET ONPEAENsTb XapakTep HacnegoBaHus
npu3Haka, a Tawke OCODEHHOCTM  HacregoBaHMs — MPU3HAKOB,
006YyCMNOBNEHHbIX FTEHHbIMU MyTaLUSIMW.

lMonynsyuoHHO-cmamucmuyeckul — onpegeneHune 4acToTbl
BCTPEYaEMOCTUN Pa3fMyHbIX FTEHOB B NOMNYNsALMSX OPraHM3MOB.

Hucno  xpomocom 8  Kapuomurie onpeensoT LUTOreHeTUYeCKUMm
MeToAOM.
METO[Obl LUTONOINN:

Mukpockonusi — ndy4eHne Moposiormm KneTku.
Xpomamoepapusi — (PU3NKO-XMMUYECKUA METO[, WUCMONb3yeMbIA B LIUTONOMN
ONA pasgeneHns cMecu BellecTB, OCHOBAaHHOM Ha pa3HOM CKOPOCTWU ABWMKEHUS
BeEleCcTB 4epe3 aacopbeHT, Hanpumep, pasgeneHne CcMecu MNUTMEHTOB
pacTeHUN.
Anekmpoghopes - PUINKO-XMMUYECKUA METO, UCMOSNb3YEMbIN B LUTONOMMK AN
pasgeneHns cMecu BeLleCTB C MOMOLLbI 3EKTPUYECKOro TOKa, Hanpumep,
pasgereHve cmecu 6ernkoB nnasmMbl KPOBU.
Memod meuyeHbIx amoMo8 — BBeLEHNE B BELLECTBO paaMOakTUBHOIMO M3oTona
XUMWNYECKOro afieMeHTa ANs U3ydeHus nyTen ero npespalleHus B krnetke. Metoa
Ncnonb3yeTcsa ANa N3y4eHUs XNU3HeaeAaTerlbHOCTU KITETKMW.
buoxumuyeckuti mMemod — MeTOoA, WUCNonb3yeMbli B LUTONOMMK  AfS
oOHapyXeHUs1 1 OLLEHKM KONM4YeCcTBa BELLECTB B KreTKax U TKaHAX OpraHvM3MoB,
n3yyeHue CTPYKTypbl BELLECTB.
Buoxnmmyecknin meTog — OCHOBHOW MeToL B OMOXMMUM M3 OCHOBHbIX METOAOB
ANArHOCTUKMN pasnn4yHbIX 3aboneBaHnin, KOTOPbIE Bbi3bIBAOT HapyLLleHne obmeHa
BewlecTB. O6bekTaMy MarHOCTUKN BUOXMMMYECKOTO aHanuaa siBfsitoTCA: KPOBb;
MOYa; NOT N apyrme druonornyeckne XnOKOCTU; TKaHW; KneTkn. buoxmmmyecknn




METOA WUccneaoBaHUs MO3BONSET oOnpeaensATb akTUBHOCTb  (DEPMEHTOB,
coaep)aHue nNpoaykToB MeTabonmama B pasnnyHbiX GUONOrMYECKUX XKUOKOCTAX,
a Takke BbISBNATb HapylleHuMsi B OOMeHe BellecTB, KOTOpble 0OYCroBMeHbI
HacneACTBEHHbIM (DaKTOPOM.

Buoxumuyecknn |OnpegeneHue cogepXaHus rroKo3bl B KPOBU

OnpederneHue Konudyecmea gewiecms 8 op2aHu3sMme (caxapa B KpOBM) OTHOCUTCSA
K OBMOXMMMNYEeCKoOMy MeToAay.

LleHmpugbyeupogaHue — MeToA  pasferieHUst  KNeTOYHbIX  CTPYKTYp WU
MaKpOMOJIEKY C MOMOLLbI LeHTpudyr, nossondawowmn gudpdepeHummposaHo
ocaxgaTb KNeTo4YHble CTPYKTYpPbl, OTAn4arLwmeca gpyr oT gpyra CBOen MacCcomn.
N36upameribHO 8bl0esisimb op2aHoulObl KemkKu No3BonseT MeTon LMUTonorum —
ueHTpudyrnpoBaHume.

LleHTpI/Id)yFI/IpOBaHVIe PaspeneHue opraHongoB KIeTKn rno rni1oTHOCTU

Memod Kynbmypbl Knemok u mxkaHel — U3y4eHune Xn3HeaesaTeNbHOCTU KNETOK U
TKaHeln NyTeM KynbTUBUPOBAHUSI X HA UCKYCCTBEHHbIX Cpeaax.
NWYHBIX FEHOB B MNOMNYNSALUNSX OpraHn3MoB.

Pa3zdeneHue KnemoyHbIX CMpPyKmMyp OCYLLECTBMSOT C MOMOLbI LEeHTpudyru
METOAOM LleHTpUdYyrmpoBaHus.

pa3geneHne OCHOBHbIX MMTMEHTOB U3

XpomaTorpadgums
9KCTpaKkTa NMIMCTbeB

NsyyeHue Mumo3a Ha (bUKCUPOBAHHOM  rpernapame U3y4yaloT MeTO4OM
MMUKPOCKOMUM.

U3ydeHue Kriemok KOXuubl JyKka NPOBOASAT METOLOM MUKpocKonuu. B kavecTtse
NPaBUIbHOrO OTBETa TaKKe MOXET MOAOUTU LUTONOrMYeCcCKUn Metopn, Kak
Oonee obwun meTon NOObIX UCcNeaoBaHUM KNETOK U TKAHEW C MOMOLLbIO
CBETOBOr0 MMKPOCKONA, M KOTOPbLIN BKNOYaeT B cebs MeTO4 MUKPOCKOMUM.
Ctatuctnyeckmn  MeTog  OCHOBaH Ha  crtaTucTuyeckonm  obpaboTtke
KONM4eCTBEHHOro MaTepuana, cobpaHHoOro B pesynbTaTte Apyrnx uccnegoBaHumn
(HabnogeHun, aKCNeEPMMEHTOB, MOAENNPOBAHUS), YTO NO3BONSIET BCECTOPOHHE
npoaHannanpoBaTb 1 YCTAHOBUTbL onpedenieHHble 3aKOHOMEPHOCTMW.

CTATUCTUYECKNI N3yyeHne gMHaMUKM YNCNEHHOCTU NONynsaunm no rogam

CraTtuctmnyeckunm PacnpOCTpaHeHme npu3Haka B nonynAaumnn

MeTton NMpumeHeHUue meToaa

HABJTKOAEHWE Ce30HHbIE NBMEHEHUS B XXMBOW Nnpupoae




BrnvsHeyoBbIN BINUSIHME YCNOBUW cpefbl Ha pa3BUTUE NMPU3HAKOB

MMbpuaonormyecknin 3aKoOHOMEpPHOCTU HacnegoBaHMs NPU3HAKoOB

N3bupaTenbHoe BbiAENeHne opraHonaoB KrneTku Ans

eHTpudyrnpoBaHme
UenTpudpyrmp nocrneayLwero n3yyYeHus

MeToAabl cenekunMmn pacTeHUumn:

1) eubpudu3zayus (6NN3KOPOACTBEHHAS (MHUYXT) — CKpeELUMBaAHME COPTOB
(YUCTBIX NWMHWIA) C Uenblo nonydeHns y rmbpugos addbekta reTeposnca;
HepoacTBeHHaa (ayTOpuanHr) — ckpewmBaHne ocoben pasHbiX BMAOB WK
poOOB C LUenbk nosiydeHus rmbpuaos, codeTarowmx MPU3HaKM OBYX PasHbIX
pacTeHun;

2) uckyccmeeHHbIli ombop (MaccoBbin — oTbop no deHoTMNy rpynnbl
ocoben; nHamemayanbHbIn — O0TOOP eaMHNYHBIX 0CoBe);

3) MymazeHe3 (M3MeHeHne HacneCcTBEHHOCTU C MOMOLLBbD MyTareHoB C
Lenbio Nosly4YeHns NonMniIongoB U rmépruaoB ¢ HOBbIMW NMPU3HAKaMM);

4) Kynbmypa Knemok u mkaHel (BblpaliMBaHMe pacTeHUn U3 OTAEeNbHbIX
KNeToK Unv TKaHen, B TOM Yucre nofnyvyeHue rannongos, BblpalleHHbIX U3 rameT
rmépnaos);

5) xpomocomHas uHxeHepusi (BHEAPEHNE XPOMOCOM pPacTEHWUn OOHOMo copTa
(BMaa) B reHOM pacTeHus gpyroro copta (Bvnaa);

6) eeHHasi UH)XeHepus (NTEpPEeHOC TEeHOB pacTeHusi OAHOro Buaga (copTta) B
reHoTUN pacTeHus Apyroro Buaa (copTa), NOfyyYeHne TpaHCreHHbIX pacTeHUN).
MeToabl cenekumm XMBOTHbIX:

1) eubpuduszayus (6ruskopoOcmeeHHasi (MHOPUANHT) —  CKpeLumBaHue
6n3KOPOACTBEHHbLIX OCODEN C LEenbito MNOMyvYeHus rmbépuaoB C roOMO3UroOTHbIM
COCTOSIHMEM FEHOB; HEPOACTBEHHas (ayTopuauHr) — cKpelnBaHne OOMaLlHUX
XWBOTHbIX C AUKUMU Npeakamu (BHYTPMBMAOBAs HEPOACTBEHHAs rmMbpuamnsaums)
N MexBnaoBasi HEPOACTBEHHas rmbpuansaums);

2) UcKyccmeeHHbIl ombop (MHAMBMAYyarnbHbIN  OTOOP MO XO35IMCTBEHHO
MOMNe3HbIM NPU3HaKam 1 3KCTepbepy);

3) ucnbimaHue podumernedl Mo NomMomMcmay AN OUEHKU NAeMeEHHbIX KayecTB
npousBoauTenen;

4) ucKyccmeeHHoe OoCeMeHeHUe NS WHTEHCMBHOMO WCMOfb30BaHUS LEHHbIX
npousBoauTenen;

5) nonuambpuoHus (NONyYeHNEe HECKONbKUX ONM3HEeLOoBLIX 3apoabillen 13
OAHOW 3UroThl);

6) KrlemoyHoe KrIoHUpogaHue (KneToyHas MHXeHepus);

7) eeHHasi UHXeHepus (NepeHoC reHoB oaHoro Buaa (Nopodbl) B FEHOTUN
apyroro Buga (nopoabl), NonyYeHne TPaHCrEHHbIX XXMBOTHbIX).

Bosdelcmeue Ha cemeHa nuweHUUbl PEeHM2eHO8CKUMU JlydaMu 8 YCr108UsIX
aKkcrepumeHma (4Na NoNyyYeHns MyTauun) — 3To MyTareHes.

MeTton NMpumeHeHue meToaa

6rN3KOPOACTBEHHOE

3aKkpenneHne HacneaCcTBEHHbIX CBOMUCTB
ckpeluuBaHue (MHOpUOWHT)




MYTAIMEHES

BO3OENCTBME HA CEMEHA MLUEHMNLbI
PEHTFEHOBCKMMU fly4aMun B YCNOBUAX
9KCnepuMeHTa




