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IosicHuTeIbHAS 3aMUCKA

[Ipenmer: buonorus

[IporpamMma mpeaHa3HaveHa Ijs MOCTyHarommx Ha HampaeieHue mnoxaroroBku 06.04.01
buonorusi, nHanpabineHHocTs (mpodwmib) Okonorus B DPI'BOY BO «l'opHo-Anraiickuii
rOCYJapCTBEHHbIN YHUBEPCUTET JIMILI, HMEIOLINX JAUTUIOM OakaiaBpa M CIELHAIUCTA.

IIporpaMma BCTYNUTENIBHOTO K3aMEHA COCTaBJIEHA Ha OCHOBE TpeOOBaHMM (enepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAApTa BBICHIETO OOpa30BaHUA K MHUHUMYMY
COJIEp>KaHUsA M YPOBHIO IOATOTOBKM OaKajaBpa 10 HAalpaBJIEHUIO MOATOTOBKU «BHOIOTHSI».

BerynuTenbHbple MCOBITAaHHUS ONPENENSIOT YPOBEHb YCBOCHHS CIIELUAIUCTOM/OaKalaBpoM
MaTepuaa 1o OuoJIoruy, peyCMOTPEHHOT0 yueOHON IporpaMMoii crieruanurera/oakanaBpuaTa
U OXBaTblBaTh BCE MHHUMAJIbHOE COJEp)KaHWE JaHHOW JAUCLUIUIMHBI, YCTAHOBJIEHHOE
COOTBETCTBYIOLIUM I'OCY1apCTBEHHBIM 00pa30BaTeIbHbIM CTaHAAPTOM.

Ha »ok3ameHe cmnenuanucThl/0aKanaBpbl —JIEMOHCTPUPYIOT 3HaHHMA 10  OHMOJIOTHH,
CIOCOOHOCTH K HAy4YHO-HCCIIENOBATEIbCKOW aesTenbHOCTH. OTBET crenuanucta/6akanaBpa
JOJDKEH TOATBEPAUTh JIOCTATOYHO IOJHOE 3HAHHWE COBPEMEHHOI'O COCTOSIHUS OMOJIOTMYECKUX
HayKH, OCHOBHBIX 3TaloB pa3BUTHUs Ouosiornu. Ha BCTyNUTENbHOM 3K3aMEHE CTYAEHT JOKEH
10Ka3aTh, MPEXJE BCEro, MOHMMAHHE OCHOBHBIX 3aKOHOB M 3aKOHOMEPHOCTEH HayKu U ee
[IPAKTUYECKOIO0  3HAYEHMsI, TMEpCHEeKTUB pa3BuTusis. B To ke BpemMs OH JOJIKEH
IIPOJAEMOHCTPUPOBATh CBOE YMEHHE OPUEHTHUPOBATHCS B (DaKTHYECKOM Marepuaie, 3HaHUE
BaKHEHIINX NCTOYHUKOB €ro OOHOBJIEHUS, [10Ka3aTh 3HAKOMCTBO C JAESTEIbHOCTHIO KPYIMHEHIIINX
YUYEHBIX OMOJIOr0B, ¢ (yHIaMEHTAIbHBIMUA HAyYHBIMH UCCIIE0BAHUSIMHU.

Hacrosmas mnporpamMma BKiItO4YaeT Bompochl no Ouonoruu. Ilpeamourenue otaaercs
BOIIPOCaM TEOPETHUYECKOI0, TUIIOJIOTMUECKOTO Xapakrepa. KpoMme TOro, BKIHOYEHBI BOIPOCHI 1O
pEeruoHy, B mpejesiax KOTOPOro pPacIoyIoKEH YHUBEPCHUTET, B JIaHHOM Cllydae 0 TEppPUTOPUHU
I'opuoro Anras.

[Iporpamma BKJIHOYAET CIMCOK PEKOMEHAYEMOM JINTEPATYPHI.

PesynpTar  BCTyNMUTENBHOTO  3K3aMeHa oueHuBaerca 1o  100-0ayuibHOM — mikane.
MuHuMabHOE KOJIMYECTBO OAJIIOB, MOATBEPKIAIOIIEE YCIEIIHOE MPOX0XKIEHNE BCTYIUTEIBHOTO
sK3ameHa - 60.

BerynurenpHblii 5Kk3aMeH IPOBOIUTCS B opMe coOece10BaHusl.

SI3BIK IPOBEZIEHMSI BCTYIIUTENBHOTO 3K3aMEHa — PYCCKHU.

@opMbI W YCIIOBHSI TIPOBEACHUS BCTYNUTENBHBIX HCIBITAHUNA OIPEIEISIOTCS YIE€HBIM
coBeTOM (haKynbTeTa M JOBOASTCSA /0 CBEJCHMS CHEIMAIMCTOB, JJIS JKEJNAIOUIMX MPOBOASTCA
KOHCYJIbTaIlUH.

Ilo pe3ynbraTaM BCTYNHTENBHBIX MCIBITAHUM HSK3aMEHAIIMOHHAS KOMHCCHUS NPUHUMAET
pelIeHre O 3aUYUCIICHUN.

Coaepsxanue nmporpaMmbl

Crpoenne n pyHKIUH KICTKH

OCHOBHbBIE CTPYKTYpPHbIE KOMIIOHEHTBI KJIETKH, M HMX OpraHuzauus u (QyHKuuu (s7apo,
OpraHouAbl LUTOIIa3Mbl — MHMTOXOHIPHMH, IUIACTUABI, SHJOIUIA3MATUYECKasi CETh, ammnapar
l'onbaxu, neHTpuonu, JIu3ocombl U T.1.) CpaBHEHHE CTPOEHUS KJIETOK JKMBOTHBIX U PAaCTEHH.
[IyTu NMpOHMKHOBEHMs BEHIECTB B KJIETKHU: MPOHHUIIAEMOCTh HApyXHOH MeMOpaHbl, MPOLECCHI
(haro ¥ TMUHONIMTO3a M WX OWOJIOTHYECKash POJib. 3HAYCHHE MEMOpaH B KJIETKE U HBOJIIOIUHU
KJIETOYHOW OpraHu3alluy.

OcCHOBHBIE 3Talbl SHEPTETHYECKOTO0 OOMEHAa B KJIETKE. YJIbTPAacCTPYKTypHasi OpraHU3alus U
¢byHKIMM MUTOXOHApUNA. OCHOBHBIE THUIIBI JbIXaHUA. MeXaHU3MBbl a3pOoOHOTO M aHa’POOHOIO
npoueccoB abixaHud. Cunre3 AT® B kietke. POTOCUHTE3. YIIBTPaCTPyKTypHasi OpraHu3anus 1
(GYHKIIUM XJIOPOIUTACTOB. XapaKTepUCTHUKAa OCHOBHBIX 3TamoB ¢oTtocuHTe3a. Ero kocmuueckoe
3HAUEHUE

Du3n0JI0rus PACTEHUI
YriaepoaHoe nutanue pacteHuii. ®oTocuHTEe3



dotocuHTe3, obOmee ypaBHeHHe (oTocuHTe3a. MCTOpus OTKpBITHS H  HM3y4YCHHUS
¢dotocunTe3a. Kocmuyeckas ponbs porocunTesa, MacmTad 3TOTo Ipoiiecca. XJIOPOIIacThl U UX
poJb B mporecce GoTocuHTe3a. XUMUYECKUN COCTAaB XJIOPOILIACTOB.

[TurmMeHTHI Kak BelecTBa, 00eCeYnBaroIie BOCIPUITHE CBETA.

XapakTepucTUKa pPa3JIMYHBIX YYaCTKOB COJHEYHOIO CIEKTpa. 3HAuY€HUE B IIPOLEcce
¢dotocunTesa. Porodpuznyeckuit aTan porocuHTesa. [lornomenrne KBaHTOB CBETa U BO30YXKIECHUE
xyopoduiia. CHHTIIETHBIM W TPUIUICTHBIA YpOBHU BO30yxacHHs. [lOHSTHE O NUTMEHTHBIX
CUCTEMaX U PEaKIIMOHHOM LIEHTpE.

@OTOCUHTE3 KAK COYETAHHWE CBETOBBIX M TEMHOBBIX peakuuii. POTOXMMHUYECKHHN ATaIl
¢dotocunTe3a. L{uknnueckuii, HEUUKINYECKUH, TICEBAOIUKINYECKII OTOKHU AIeKTpoHOB. [lepBas
u Bropas ¢orocucteMbl. OCHOBHBIE KOMIOHEHTHI IEMH TPAHCIOPTa DJIEKTPOHOB IPH
¢dotocunTeze. POTOOKHUCIIEHNE BOJIBI U BBIIEICHHE Kuciaopona. TemHoBas ¢a3a (orocuHresa.
Uccnenoanust KanpBuna. MOTOCMHTETUYECKUN LUK YCBOCHHUS YTJIEKHCIOro raza — nyth C3
(umxn Kanesuna). ITyte C4 (mukn Xetua — Cidka - Kapnunoa). Ero ocobeHHOCTH.B mpeaenax
apeana Buza. IlosnoBas cTpykrypa nomynsuuili. COOTHOLIEHHE IOJIOB B HOMYJSLUAX U €rO
CTaHOBJICHUE B Mpolecce oHToreHesa Buja. CrocoObl pa3MHOKEHHUS B MOMYJISAIUAX. ATaNTHBHOE
3HAYEHHUE 3TOT0 COOTHOIICHHUE B PA3HBIX IPYMIaxX PaCTCHUN U )KUBOTHBIX.

BospactHas crpyktypa nonynsuuid. Bo3pacTHele  COCTOSIHMSL  pacTeHMM M HX
MPUCIIOCOOUTENFHOE 3HA4YeHUuEe B JKU3HM mnonymsuuil. [IporHo3upoBaHue YHCIEHHOCTH
MOMYJALMHA II0 HMX BO3pPAaCTHOM CTpyKType. IIpocTpaHcTBeHHas CTpPyKTypa IOMYJISALUM.
AnantuBHas poJib TEPPUTOpPHAIb OTHOUICHWM. TeppuTOopHanbHble OTHOLICHUS Y PAaCTEHUM.
[IposiBneHus TEpPUTOPHATIUZMA Y OCEIIIBIX U MUTPUPYIOIIUX MOIYJISIIHM.

Drtosiornueckas (moBeJAeHYECKast) CTPYKTYpa MOMYJISIIIAM KUBOTHBIX. DOpMBI TpyIImOBBIX
00BbEeIMHEHMH JKUBOTHBIX: CEMBH, cTau, craja. Kononuu. CucremMa JOMUHUPOBAHUS U ITOAYUHEHUS
B rpynnax. ¢ dext rpynmnsl. Posib moBeneHYeCKUX peakluii B TpyInax >KMBOTHBIX.

JuHamuka nonynsauui. buotmueckuin moreHuman. PoxkmaemMocTh, CMEPTHOCTH B
nonynauusx. Paccenmenue, wmurpamuu. TeMmbl  pocTa  NONYJMSAUMNA:  HE3aBUCHUMBIA U
3aBUCHUMBIA OT IUIOTHOCTU. OCHOBHBIE TUIIBI MHOTOJIETHEN JUHAMUKH MOMYJISLIUM.

l'omeoctaz momynsiuil. MexaHu3mbl Tromeoctaa B monmyssimusx. JKectkue (HopMel
KOHKYPEHIIMU MPSMOE YHUUYTOKEHUE KOHKYpUPYIOIMUX ocobeil. CamouspexuBaHUE y pacTeHUI.
Kannubanu3m y >KUBOTHBIX. YTHETEHHE MPOAYKTaMH MeTadonu3Ma. AJAnTHUBHOE 3HAUYEHUE
KECTKMX (OpM KOHKYpEHIMs, W UX pacmpocTpaHeHue B mnpupojae. CmsryeHHble (HopMbl
BHYTPUBHJIOBOH KOHKYPEHIIMM KaK MEXaHHM3M TromeocTa3a Nomyisiuu. Pu3nosiornueckue
U3MEHEHUSI y JKUBOTHBIX, KaKk pe(JeKkc Ha MOBBIIMIEHHE IUIOTHOCTH monmyiasuuu. PazoBOCTb
HaCEKOMBIX, CTPECC-PEaKMsl y MIEKONUTAIMNX. TeppuTOpHaIN3M KaK IPOsBIEHUE TOMEOCTa3a
MOMyJIAIMNA. MUrpaliuy ¥ UX poJib B PACCEICHUU U PETYJISLUU INIOTHOCTH OIS,

JAbIxaHue pacTeHu

AT® kak OCHOBHas PHEpPreTHYECKas BAIIOTa KJIETKU, €€ CTpykrypa u ¢yHKuuu. [lytm
JIBIXaTeIbHOTO 0OMEHa.

['mukonutryecknit myTh AbIXaHusA. [ eHeTHYecKas CBs3b JAbIxaHus U Opoxxenus. CydcraTHoe
¢dochopunupoBanue. AspoOHast (aza gpixaHus. OKUCIUTENBHOE J1eKapOOKCHIMpPOBAHHE
MUPOBUHOTPATHON KUCIOTHL. L[k TpukapOoHoBeix kuciot (ki Kpebcea). Jlernaporenassl kak
MIEPEHOCUYHUKH BOJIOPO/IA U DJIEKTPOHOB.

OxuciurensHoe GochoprmpoBaHrue. DHEPTreTHISCKUN OanaHC TIUKOIUTHYECKOTO MYyTH
JIBIXaTeIbHOTO 0OMEHa.

[Tento3zodocharHbiii MyTh ABIXAHUSI.

I'enernka

MarepuajibHbIe OCHOBbI HACJIECACTBEHHOCTH.

[lonatue o reHermueckoil mHPOpManuu. JlokazaTenbcTBa poOJHM siApa M XPOMOCOM H
SIBJICHUSIX HACJIEICTBEHHOCTH. Jlokanu3anusi TeHOB B XpoMocoMax. Poib nmuToruiasmMaTHYecKux
(bakTOpOB B Nepeaye HACIEACTBEHHOW HH(POPMALIUH.



JleneHnue KJIETKM W BOCHpoM3BeaeHHe. MurtoTnyeckuii mukia u (assl Muro3a. Meilo3 u
oOpa3oBanue ramer. Konbroramusi xpomocoM. Penykius unciaa xpomocom. ['enernyeckast poiib
MHTO3a U MEH03a.

MornekynsipHble  OCHOBBI ~ HACJEACTBEHHOCTH. MCTOKM OMOXMMHYECKOW T'€HETHUKH.
Konuenuus "oaun rex - onun noaunentua'". beaok Kak 3JieMeHTapHbIN NpU3HaK.

JlokazaTenbCcTBa Fr€HETHYECKON POJIM HYKJIEMHOBBIX KUCIOT (TpaHchopManus y OakTepHid,
onbiTel ¢ BuUpycamu). Ctpykrypa JHK um PHK. Mogens JJHK VYorcona u Kpuxa. Oynkiuun
HYKJICMHOBBIX KUCJIOT B pealii3allii TeHeTHYeCKOW MH(pOpMalluu: perIuKalus, TPAaHCKPUIILIUS U
TpaHCTAIUsA. METOM0IOrHYecKoe 3HAYCHWE MPHHIIMIIA TEepeJayd TeHETHUYECKOW HH(opmammu:
JIHK«—PHK—06emnok.

CpoiicTBa reHermyeckoro koxaa. JlokasarenbcTBa TpPUIUIETHOCTH Koza. Pacmmdpoka
KOJIOHOB. BpeIpoxkaeHHocTh koaa. TepmuHupyoomme KoaoHbl. IloHATHE O TeHeTH4YecKoi
cynpeccud. YHHBEpCATbHOCTh Koja. CTpoeHHME XpOMOCOM: XpoMaTHaa, XPOMOMEpHI,
9yXpOMAaTHYECKUE U TETEPOXPOMATUYECKHE PalOHbI XpOMOCOM. M3MeHeHus B OpraHu3aluU
MOpP(QOJIOTHH XPOMOCOM B XOA€ MHUTO3a M Meio3a. Pemmukamus xpomocom. [lomurenwus.
OHTOreHeTnyeckasi U3MEHYUBOCTb XPOMOCOM.

MonekyinspHas opraHu3aiys XpoMOCOM MPOKAPUOT U dyKapuoT. KOMIOHEHTHI XpoMaTHHA:
JHK, PHK, rucronsl, apyrue 0enku. YpoBHH YIAaKOBKH XpOMaTHHA, HYKJIEOCOMBI.

I'enernueckuii ananu3. OCHOBHbIE 3AKOHOMEPHOCTH

HACJIeJOBAHUSA TP MOHOTMOPUIHOM CKpPEeIIHBAHHUH.

OcHOBHBIE 3aKOHOMEPHOCTH HacjeaoBaHus. Llenn u mpUHIUIB T€HETUYECKOTO aHalln3a.
Metoapl:  TUOPUAOIOTHYECKHM, MYTAallMOHHBIN, [UTOT€HETUYECKHH, TeHeaJOrH4YeCKHii,
MOMYJISIIIMOHHBIN, OJIM3HEIIOBBINA, OMOXUMHYECKHI.

OcHOBBI THOPHUIIONIOTUYECKOTO METO/a: BHIOOp 00BeKTa, OoTOOp Marepuaia ams
CKpCIIMBAaHUM, aHaIu3 NPU3HAKOB, MNPUMEHEHHE CTAaTUCTHYECKOro Merona. Pazpemaromias
CHOCOOHOCTH THOPUIONOTHYECKOTO MeTo1a. | eHeTHYecKast CHMBOJIHKA.

3aKOHOMEPHOCTH  HACJIEIOBAHUS TPH  MOHOTHOPHIHOM  CKPEIIMBAHWUU, OTKPHITHIC
I''MengeneMm: enuHooOpa3ue THOPHAOB TMEPBOTO TMOKOJEHUS, pAacIIEIUICHHEe BO BTOPOM
nokosienuu. Ilpencrasnenne I'.MeHnenst o NHUCKpeTHOW HAcIEACTBEHHOCTH ((akTopuanbHas
TUIIOTE3a).

[Ipencrasnenue 06 ayuiensax U UX B3aUMOJIEHCTBUSIX: TTOJIHOE M HETIOJHOE JOMUHUPOBAHUE,
KOJIOMUHUpOBaHUE. 3aKOH "4UCTOTHI TrameTr". ['OMO3WIrOTHOCTP U  TIE€TE€PO3UTOTHOCTD.
AHanmu3upylolee CKpenMBaHme, aHalln3 TUIIOB M COOTHOIIICHHS TaMeT Y THOpu10B. Paciienienue
mo (EHOTUIy W TEHOTUIY BO BTOPOM IIOKOJIEHUHW W AaHATU3UPYIONIEM CKPEIIMBAHUU TPHU
MOHOT'€HHOM KOHTpOJIE IPU3HAKa M Pa3HbIX TUIAX aJUIeNbHBIX B3aumoencTeuit (3:1, 1:2, 1:1).

OTHOCUTENBHBIN XapakTep TOMHHHUPOBaHHS. B03MOXXHBIE OMOXUMHUYECKHE MEXaHU3MBI
JTIOMUHUPOBAHHS.

OcHOBHbIE 3aKOHOMEPHOCTH HACJIeI0BAHUS NPH M- U MOJUTMOPUIHOM CKpPeIMBAHUN

3aKOHOMEPHOCTH HACJICIOBAHUS B TU- U MOJUTHOPUIHBIX CKPEIIUBAHUSAX PU MOHOTEHHOM
KOHTPOJIE Ka)XJO0r0 MpH3HAKa: €IMHOO00pa3ue MEepBOTO IMOKOJEHUS M PACHIEIIICHHE BO BTOPOM
MOKOJEHUU. 3aKOH HE3aBUCUMOIO  HaclenoBaHusi TeHoB. (CTaTUCTUYECKUHM  XapakTep
pacmieruiennii. OOmas ¢opMyna pacHIeTUICHHH TMPH HE3aBHCHUMOM HACIEAOBaHWHU. 3HAYCHUE
Mel03a B OCYIIECTBICHUHM 3aKOHOB '"UMCTOTHI raMeT" M HE3aBUCHMOIO HAClIeIOBaHUS. Y CIOBHS
OCYIIIECTBJIEHUS "MEHAENEBCKUX" paCIIECTIICHUHN.

OTKIJIOHEHUSI OT MEHEJIEBCKUX PACIIEIIIEHUN TP IU- U MOJUT€HHOM KOHTPOJIE MPU3HAKOB.
HeannenbHble B3aUMOAEMCTBUS: KOMIUIEMEHTAPHOCTh, 3MUCTa3, MoauMmepusa. buoxmmuueckue
OCHOBBI HEAJUIENBHBIX B3aUMOJECHCTBUH.

OcoOeHHOCTH HaclIeIOBaHUS KOJIMYECTBEHHBIX MPU3HAKOB (IIOJIUTEHHOE HACIIEJOBaHHUE).
Hcnonbs3oBanue CTaTUCTUUECKUX METOOB MPU U3yYEHUU KOJUYECTBEHHBIX MPU3HAKOB.

OcCHOBHBIE 3aKOHOMEPHOCTH HACJIeJ0BAHMS NIPH B3aMMO/AECTBUN I'¢€HOB

[IpeacraBinenue o0 TEHOTUIIE KaK CIOXHOM CHCTEME aJUIeNIbHBIX W HE aJJICNbHBIX
B3aUMOJIeNCTBUI reHoB. [IneloTponHoe neicTBre reHoB. [IeHEeHTPaHTHOCTh U 3KCIPECCUBHOCTb.
Tunel B3aUMOJIEHCTBUSI T€HOB: KOMIUIEMEHTAPHOCTh, JMHCTa3, MOJUMEPHUs, MOAUPUIHPYOIIEe



neiictBue TreHOB. l3MeHeHume pacumieruieHuss 1o  (EHOTUIY B 3aBUCUMOCTH OT THIA
B3aUMOJIEHCTBUS TeHOB. OTIMUYUTENbHBIE OCOOCHHOCTH HACJIEOBAaHUS  KOJIWYECTBEHHBIX
NpU3HAKOB. BimsiHue (akTopoB BHEMIHEH cpenbl Ha peanu3anuio reHotuna. Coueranue
rMOPUI0JIOTMYECKOr0, OHTOI€HETUYECKOr0 M OMOXUMHMUYECKOrO0 METOAOB, Kak HeoO0Xoaumoe
YCJIOBHE I€HETUYECKOTO aHAJIN3a B3aUMOJCHCTBUS I€HOB.

I'eneTnka 1moJia ¥ HacJ1e10BaHUE NPH3HAKOB CLHEIVICHHBIX C I10JI0M

buonorus nona y »KMBOTHBIX W pacTeHUH. [lepBUYHBIE M BTOPHUYHBIEC IIOJIOBBIE NPU3HAKU.
OTHOcHTENbHAS CEKCYAIIbHOCTD Y OJTHOKJIETOYHBIX OPTaHU3MOB.

XpOMOCOMHasi TEOpHUsI OINPEETEHHUs 1MoJa. ['oMo- U rereporameTHbli NoJl. ['eHeTnueckue u
LUTOJIOIMYECKHE OCOOEHHOCTH MOJIOBBIX XpOMOCOM. ['MHaHIpOMOPYU3M.

bamancoBas Teopus  omnpepenenus nosna.  [lomoBoi  xpomatuH.  I'eHeTndeckas
OuceKCyaIbHOCTh OpraHn3MoB. [IposiBieHne NpU3HAKOB I0Ja IPU U3MEHEHUH OallaHca MOJIOBBIX
XpPOMOCOM U ayTocOM. IHTepCeKCyaabHOCTb.

Juddepenunarus u nepeornpeieneHue 1nojia B OHTOreHes3e.

I'ensr, otBercTBeHHBIE 3a auddepeHnmanuro mnpusHakoB 1noia. EcrtecTBeHHOE U
HCKYCCTBEHHOE (FOPMOHAJIbHOE) MepeonpeiesieHHe MoJa.

CooTHolIeHHE TIOJOB B MpPHUPOAE U MpoOJEMbl €ro HCKYCCTBEHHOM peryJsluu.
IIpakTHueckoe 3HaYEHHUE PETYJIALUNA COOTHOLIEHUS M0JI0B B IIEJIKOBOACTBE U JP.

HacnenoBanue npu3HAKOB, CLEIICHHBIX C IIOJIOM IPU TE€TEPOraMETHOCTH MYXKCKOIO M
KEHCKOr0 TI0jla B PELMIPOKHBIX CKpelmMBaHusX. HacinenoBaHue «kpecT-HaKpecT» («Kpucc-
Kpoccy). XapakTep HaclleZIoBaHMs NPU3HAKOB NPU HEPACXOKIEHUU MOJOBBIX XPOMOCOM Kak
JI0Ka3aTeJIbCTBO POJIM XPOMOCOM B Ilepeaue HacleJCTBEHHON HH(POpMaLUK.

CuenieHHOe HacJIeI0BAaHHE H KPOCCHHIOBEP

Pacimienyienue B motomMcTBe rudpuja Mpu CUEIUIEHHOM HACIEIO0BAaHUU U OTJIMYUE €r0 OT
HaCJIEeA0BaHUs IIPU IUNIEHOTPOITHOM JEHCTBUU I'eHa.

OcHOBHbIE  TIOJIO)KEHUSI XPOMOCOMHOM TeopuM HacieactBeHHoctd T. Moprasna.
I'eneTnyeckoe 0Ka3aTENbCTBO IEpEKpecTa XpoMocoM. BenmuunHa mepekpecta W JIMHEWHAs
TeHETUYECKasi JUCKPETHOCTh XpoMocoM. OMHAPHBIA U MHOXKECTBEHHBIN MEPEKPECTHI XPOMOCOM.
[Tonatue 06 unTepdepenHn u kouHuuaeHmu. Onpenenenue rpynn cueruieHus. CooTBeTCTBUE
YUCla TPYNI CLHEIUIEHWs TaIUIOMAHOMY YHMCIy XpoMmocoM. Jlokanmm3anus reHa. ['eHermueckue
KapThbl PACTEHUM, )KUBOTHBIX U MUKPOOPTraHU3MOB.

[{uronornyeckoe N0OKA3aTENBCTBO KPOCCHHIOBEPA. YYET KPOCCHHIOBEpa IpPU TETPATHOM
ananuse. Ilepekpect Ha XpoMaTUOHOM YypoOBHE. [MIOTETMYECKHE MEXAHM3MBI IEPEKPECTa.
MelioTnyecknii M MHUTOTHYECKMM KpoccuHrosep. Comarnueckuii moszaunusMm. HepasHslii
KpoccuHrosep. CpaBHEHHE LIUTOJIOTUYECKUX U TEHETUUECKUX KapT XPOMOCOM.

Bnusinue cTpykTypsl XpoMocoM, Tojla M (DYHKIHMOHAIBHOTO COCTOSIHUSI OpraHHM3Ma Ha
4acTOTy KpOCCHHTOBepa. [€HEeTHYeCKHd KOHTPOJb KOHBIOTAlMA XPOMOCOM M  YaCTOTHI
KpoccuHroBepa. BiusHue ¢akTopoB BHEIIHEH cpeabl Ha KpoccuHrorep. Poib mepekpecrta
XpOMOCOM M pPEKOMOMHAIIMM TE€HOB B OJBOJIIOLMM U CEJIEKIMH PpAcTeHHH, >XUBOTHBIX H
MHKPOOPTraHU3MOB

HN3menuyunBoCTH

Knaccudukanmss  w3menunBoctu. [loHSATHE O  HACIEACTBEHHON  T'€HOTHUITMYECKON
U3MEHYMBOCTH (KOMOMHATHBHAs W MYTAallUOHHAs) M HEHACJIEACTBEHHOW (HEHOTUIHYECKOM
(MoguduKalMOHHAsl, OHTOTE€HETHYecKas) HW3MEeHYMBOCTU. HacnencTBeHHas W3MEHUYMBOCTD
OpPraHU3MOB KaK OCHOBa 3BOJIONMU. Poib MOAM(UKAIMOHHOM HM3MEHYMBOCTH B aJalTalluu
OpPraHU3MOB U 3HAYEHUE €€ I IBOJIIOLIMY U CEJICKIUH.

MyTranuoHHass M3MEHYMBOCTh IlpuHIMNBI Kiaccupukauy MyTauuid. |'eHepaTHBHBIE U
comatnueckue Myranuu. Knaccudukanms Mmyramuii mo  uM3MeHeHM0  (EeHOoTHma  —
MopdoJoruueckue, OnoXuMuIeckue, pusnoaornyeckue. Paznnune Mmyranuii mo ux aJganTUBHOMY
3HAYEHUIO: JICTAIIBHBIE U MOJIYJICTAIbHbIC, HEUTPAIBHBIE U IOJE3HBIE MyTallMi; OTHOCUTEIbHBIN
XapakTep pa3IMyuii MyTalMid 10 WX aJanTHBHOMY 3HaueHHIo. lloHsATHe 0. OMOJOrMyYeckou u
XO35IICTBEHHOM ITOJIE3HOCTH MYTALIMOHHOTO W3MEHEHUs IpU3HAKa. ['eHeTHuYecKne KOJUIEKIMH
MYTaHTHBIX (OpPM M HX HCIOJIB30BaHME B YAaCTHONW TEHETHKE pAaCTeHUH, >XUBOTHBIX U



MUKpPOOPTraHW3MOB. 3HaY€HUE MYyTalMi Ul TEHETUYECKOT0 aHajIu3a pa3InyHbIX OMOJIOTHYECKUX
IIPOLIECCOB.

Knaccudukanuss mMyranuii mo xapakTepy HM3MEHEHHMH T€HOTHIA: T'€HHBIE, XPOMOCOMHBIE,
TE€HOMHBIE, HUTOIIJIa3MaTHUECKHE.

I'ennple MyTamuu, mnpsMble W oOpaTHble. MHOXXECTBEHHBIH auienu3M. MexaHu3m
BO3HMKHOBEHHS CEpPUM MHOXKECTBEHHBIX ajlened, HacnenmoBanue mnpu MHOKECTBEHHOM
aJlIeNIn3Me.

XpOMOCOMHBIE ITEepecTpoiiku. BHYTpUXpoMOCOMHBIE EPECTPONKH: HEXBATKU (AedulIeHcH
U JIeNEeUN), YMHOKEHUE UACHTUYHBIX YYacTKOB (AYIUIMKAlMM), UHBEPCUU. MEKXXpPOMOCOMHbBIE
nepecTpoiku — TpaHcuokaluu. OcCOOEHHOCTH Melo3a HpU pPa3IMYHbIX THMAX BHYTpU- U
MEXXPOMOCOMHBIX —TepecTpoek. Lluromormueckue MeToabl OOHAPYKEHUS XPOMOCOMHBIX
nepecTpoek. MexaHu3Mbl BO3HUKHOBEHHUS XPOMOCOMHBIX IepecTpoek. JIuCKpeTHOCTh H
HENPEPBIBHOCTh B OpraHM3alMM HACJIEJCTBEHHOIO MaTepuana. 3HAa4eHHE XPOMOCOMHBIX
IIEPECTPOEK B IBOJIOLUU.

['enomuble MyTanuu. YMHOXEHHE TaIlJIOMJHOTO Ha0opa XpPOMOCOM — TOJHUILIOUIUS.
@enorunuyeckue APQPEeKTbl MOMMIUIOUAMU. VICKYCCTBEHHOE  IOJIydeHHE  IOJHUIUION]IOB.
Aprononumuionaus. Pacuieruienne 1o reHotuny U (EHOTHNY NpU  CKpELIMBaHUU
aBTONOJIMIUIONIOB. Ajulonoguruiongus. Melo3 M HacleIoBaHUE Y  AJUIONOJUILIOUIOB.
AMbumumionauss Kak MEXaHU3M IOJIy4€HHUs IUIOMOBUTHIX — amtononuruiongos (I 1.
Kapneuenko). PecunTes BU10B 1 CUHTE3 HOBBIX BUA0OBBIX GopM. [lonumnonausie psaabl. 3HaueHue
MOJIMIUIONUU B DBOJIOUMHM M CEJIEKIUMU pacTeHUW. ECTeCTBEHHas M OKCIEPUMEHTAIBHAS
HOJIUIIOUIUS Y )KUBOTHBIX. AHEYNOJIUIUIONAUS (TETePOIUIONANS): HYTUCOMUKIA U MOHOCOMUKH,
nosincoMuku. OcobeHHOCTH Melo3a U 00pa3oBaHMs TaMeT y aHeYIUIouA0B. JKU3HeCIocOOHOCTh U
IUIOI0BUTOCTD aHEYIUIOMIHBIX (OPM.

[uTonnazmMarnyeckue MyTallu, UX Npupoaa U 0coOeHHOCTH. CIIOHTaHHBI MYyTallMOHHBIN
MIPOLIECC U €ro MPUYHMHBI. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HAaclIeACTBEHHON n3menunBoctu H. U.
Basunosa.

WuaynupoBaHHBIH  MyTallMOHHBIM mpouecc. BrausHue ynbrpaduosneToBbIX —Jiyueid,
MOHU3UPYIOUINX HW3Iy4YeHUH, TeMIlepaTypbl, XHMHUYECKMX W OMOJOrMYECKHX areHTOB Ha
MyTalMOHHBIA mpouecc. OCHOBHBIE XapaKTEPUCTUKH PAAUALMOHHOTO M XHMHUYECKOTO
MyTareHesa.

I'eHeTHueckue TMOCIEACTBUS 3arpsA3HEHUS OKpyXarolled cpeabl (U3UYECKUMHU U
XUMHYECKUMU MyTareHamu. KonudecTBeHHblE METONbI ydyeTa MyTaluid Ha pa3HbIX OOBEKTax.
UyBCTBUTENBHBIE TECT - CUCTEMBI I BBIABIEHHS MYTarcHOB CpEIbl M OLEHKU CTEIEHHU
TE€HETUYECKOTO PHUCKA.

Poinb usnonornyeckux M reHeTHYeCKuX (PakTOpoB B ONpPENIENIEHUH CKOPOCTH CIIOHTAHHOTO
Y MHIYLIIMPOBAHHOI'O MyTallMOHHOTO IIpoLecca.

I'enernueckuit xkoHTposp penapauuu JIHK. depmeHTsl penapanuu, 3Tamnbl HpPOLECCOB.
Penapanus JIHK kax mexanusm nojajiep:kanus cTabUIbHOCTH T€HETUYECKOTO arapara KJIeTKH.

I'eneTnueckuii KOHTPOJb peKoMOMHANMU. MoOJeKynspHble MEXaHU3Mbl PEKOMOMHAIINU.
@depMeHTHI U 3TaIbI Mpoliecca peKOMOUHAIUH.

MornekyssipHble MEXaHM3Mbl MyTareHeza. MyTanmuu Kak OHIMOKM B OCYIIECTBICHUH
MIPOLIECCOB pEIUIMKAIMK, penapalud U pekoMOMHanuu. MolnekynspHas OpUpoia TEeHHBIX
MYTalMi — 3aMEHbl HYKJICOTUHBIX Tap, CABUTU paMKU CUUTHIBaHUS. Crieu(pUIHOCTD JAEHCTBUS
MyTareHoB U Mpo0jieMa HallPaBJIEHHOTO MyTareHesa.

MoudukanoHHass HU3MEHYMBOCTh. [ €HEeTHYecKass OJHOPOJHOCTh Marepuana Kak
HEOO0XOAMMOE YCIOBHE M3Y4EeHUs MOJIM(UKAMOHHOW H3MEHYMBOCTH. HeHacnencTBeHHas
U3MEHYMBOCTh KaK W3MEHEHHE IIPOSBIICHUS IEHCTBUS T'€HOB IIPU pEaJM3alMyd TEHOTUIA B
Pa3sIMYHBIX yCcI0BUAX cpenbl. [IoHsATHE 0 HOpME peaknuu.

MareMaTHueCcKuil METOJ] KaKk OCHOBHOW MPU M3YYEHUH MOIAU(PHUKAIMOHHON W3MEHYHUBOCTH.
HopMmanbsHoe pacnpeniencHue — ee IilaBHas 3aKOHOMEPHOCTb. KOHCTaHTBI BapMallMOHHOTO Psila U
UX UCIIOJIb30BAaHUE JJIs BBISBICHUS POJIM T€HOTHUIIA B ONPEAEIICHUN HOPMBI PEAKIUU.

I'eneruka 4yejioBexka



UYenoBek Kak 00bEKT T€HETUYECKUX UCCIIeIOBAaHUN. MeTO bl N3yUeHUs] TCHETHKH YETIOBEKA.
I'eneanornyeckuii, LUTOr€HETHYECKUH, OMOXMMUYECKHM, OJIM3HEIOBBIM, OHTOT€HETHYECKUH U
MOIMYJISIUUOHHBIA METO/IBI.

['eneanornueckuii MeTOJ Kak METOJ M3YYEHHsI XapakTepa HacleIOBaHUs IPU3HAKOB.
AHanu3 poa0oCIOBHBIX.

Kapuotun wuyenoseka. HMaeorpaMMa XpoMOCOM 4YeJIOBEKa, HOMEHKJIATypa. 3HAa4YeHUe
KYJIbTYPbl JTUM(OIIMTOB B M3yUYEHUU XPOMOCOM HEJIOBEKa. XPOMOCOMHBIC OOJIE3HU 4YeJIOBEeKa U
METO/bI UX JUATHOCTUKH.

buoxumuueckuii MeTO B TEHETUKE 4YEJNOBEKAa. | €HETHYECKUH KOHTPOJb LEeNed
MeTabonu3Ma y 4denoBeKa. BbIsiBiIeHHE U aHANW3 OTAEIbHBIX MYTAHTHBIX OEJIKOB y 4eJIOBeKa.
AHanu3 CTPyKTYpbl TCHOB, OTBETCTBEHHBIX 332 CHHTE3 0. U [ TIeTIei reMOrIoOnHa.

3HaueHne KOMOHWHAIIMM IMUTOTCHETUYECKOTO U OMOXMMHUYECKOIO0 METOJOB B TI'€HETHKE
yenoBeka. ['mOpuan3anus cOMaTUYECKUX KJIETOK KaK METOJ OIpeACNICHUs TPYII CUEIJICHUs U
JIOKaJIU3alMK T€HOB y YEJIOBEKa.

Hcnonb30BaHne OJIM3HEIIOBOTO METOIa IS pa3paboTKu mpoodiieMbl «[ €HOTHIT U cpefiay.

BrisiBIIeHHE TeTepO3UIOTHOIO HOCUTEIBCTBA € IOMOIIBIO OHTOT€HETUYECKOIO0 METoJa M
3HAYEHUE €ro ISl MEAUKO-TEHETUYECKUX KOHCYJIbTAIUI.

[lonynAuMOHHBIA METOA KaKk METOJl ONpPENeNeHUs YacTOThl BCTPEYAEMOCTH U
pacrnpeneneHus OTACIbHBIX T€HOB cpeau HacesneHusl. M30sThl.

Teopus rena

OBoJIroLMS NpeACTaBiIeHUN 0 reHe. Kiaccuyeckoe NnpeacTaBieHUE O T'€HE KAK O €IMHUIIE
GYHKIIUM, peKOMOWHAIMK W MyTanud. OYHKIMOHATBHBIA KPUTECPUHA alUIeNIU3Ma (YuUcC-mpanc-
mecm). BHyTpureHHast pekoMOuHaIus. AHaIN3 TOHKOM CTPYKTYphI T€Ha Ha MpUMepe JIoKyca 2 'y
O0aktepuodara T-4. CoBpeMeHHbIE TMpEICTaBICHUS O CTPYKType TeHa U ajlIelIu3Me.
KonuneapHocts reHa u  ero 0OeNKOBOro MpoAyKTa. BHyTpureHHas (MekayuienbHas)
KOMIIJIEMEHTAIUA.

I'en kak yuactok Mosiekyisl JIHK wnn PHK y HeEkoTOpBIX BUpPYCOB.

MouJiekyasipHble MEXaHU3MbI peajin3alMi HACJeCTBEHHO HH(popMaun

I'enetnueckas opranuzauus JIHK — nocinenoBaTenbHOCTh HYKJIEOTHUIHBIX NAp KaK OCHOBA
KOJIMPOBAHUs HACJIEACTBEHHON HH(POPMAITIH.

Tpauckpunmus. Tunst PHK B kiietke — uHpopMaImonHas, TpaHCIOPTHAsI, puOocoMalbHas.
JINCKPETHOCTh TPAHCKPUIIIMK. ['€HETHMYECKHMI KOHTPOJIb W PEryJjisiliisl TI€HHOM aKTUBHOCTH.
Cucrema omnepoHa (perynsiTop — oOmepaTtop — CTPYKTYpPHbI TeH), oOecneunBaroas
muddepeHnanbHoe  (PYHKIIMOHUPOBAHWE TE€HOB Y MPOKAPUOTUYECKUX MHUKPOOPTaHHU3MOB.
@®epment PHK-monumepasza u ero ywactue B TpaHckpumiuu. OOpaTHas TpaHCKPHIIIIHS,
peBeprasa.

I'ubpumauzanms monexkyn — JIHK: PHK-rubpus.

Tpancasiuus. OCHOBHBIE CBOMCTBA T€HETUYECKOTO KOJA: TPUILJIETHOCTh, OJTHOHAPABIECHHOE
9TeHHe Kojaa 0e3 3amsThiX, HW30BITOYHOCTh (BBIPOKIAEHHOCTH) Koma. CuHTe3 Oenka B
OCCKJIETOUHBIX ~ CHUCTeMaX, pacmudpoBka KOJO0HOB. Tabmuila TeHEeTHYEeCKOro  Koja.
YHUBEpCaIbHOCTH KOJA.

Crpyktypa u cBoiictBa TpancnopTtHeix PHK. B3aumoneiicTBue KOJOH — aHTHUKOMOH.
Crtpykrypa pubocoM u ux QyHKIUsS B OEIKOBOM cHHTe3e. HUIMAIWS U TepMUHAIHS OEIKOBOTO
cuHTe3a. ODyHKIIMOHAIBHBIE TPAHUIIBI T€HA.

HckyccTBeHHBIN CHHTE3 TeHa. [lepcreKTUBEI HecleA0BaHUN B ATON 00JIaCTH.

Oco0OeHHOCTH  OCYILECTBICHHUS MOJIEKYISPHO-TEHETUYECKUX IMPOLECCOB Y  BBICHIMX
opranusMoB. M30birounas JIHK u crpykrypa rena y sykapuoT. OcoOEHHOCTH TPAaHCKPUIIIUH U
TpaHCIAUUU Y dyKapuoT. OCcOOEHHOCTH penapaiuy XpoMoCcoM, PeKOMOMHAIIMN U MyTareHesa y
3YKAPHUOT.

[IpeeMCTBEHHOCTD U JUATEKTUYECKOE €AMHCTBO KIACCUYECKON M MOJIEKYJISIPHOM M'€HETHUKH.

[Honyasuus v ee reHeTHYECKas CTPYKTypa

[TonynAuuy OpraHu3MOB C NEPEKPECTHBIM PAa3MHOKEHHMEM U CaMOOILIOAOTBOPEHUEM.
VYuenne B. HMoranceHa o nomymsanusx M YMCTBIX JUHUSIX. HacienoBanue B NONMyNsiUUsX.



I'eneTn4eckoe paBHOBECHE B NIAHMUKTHYECKOM MEHACIIEBCKON IMOMYJSLUA U €ro TEOPETUYECKUN
pacyeT B COOTBETCTBHHM C 3aKOoHOM ['apnu — BaiinOepra. @akTopbl I€HETHYECKOW JTUHAMHMKHU
MO YJISILIAMN.

Ponp wunHOpunumura B nuHamuke nomyssiiuil.  [Ipoumecc romosuroruszaumu. Posb
MyTallMOHHOTO Tporecca B reHerudyeckod auHamuke nonymsaauit (C. C. YerBepukos).
MyTaimoHHsbli Tpy3 B HOMyJsinusAxX. Bo3pacTaHue MyTallMOHHOTO Ipy3a B MOMYJIALMAX B CBA3U C
3arps3HEHUEM  OKpyXaromed  cpeapl  (PU3MUECKUMH M XUMHYECKUMH  MyTareHaMH.
HenanpaBieHHOCTh MyTAaIllMOHHOTO MPOLECCa.

[TonmynsmonHbIe BONHBI (Ipeii¢ reHoB), UX CHENU(PUIHOCTH U POJIb B AMHAMHUKE T€HHBIX
4acToT.

JlelictBue oTOOpa Kak Hampasisiiouiero ¢akropa sBoiouuu momymauuid. [lonstue 06
aJanTUBHOM (CEIEKTUBHOI ) IICHHOCTH I€HOTHIIOB U 0 K03 dummeHTe ordopa.

I'enetnueckue  Qakrtopbl  M30MAUMM  (XPOMOCOMHBIE  TIEPECTPOMKH,  aBTO- U
AILTOTIONUIION TN ).

I'eneTnyeckuii roMeocTa3 M €ro MEXaHU3Mbl. [ eTepO3UroTHOCTP B MOIYJISALUU.
HacnencrBennsiii monumopdusm nonyssinuid. 3opepMeHTh 1 OMOXUMUYECKUH METO/ aHaIHu3a
nonuMopdusma nomysinuii. [lepexoauplii 1 cOamaHCUPOBAHHBIN MTOJIMMOPQPHU3M.

Pu3n0/10rus YeJ10BeKAa U JKUBOTHBIX

I{es10cTHOCTE MHOTOKJIETOYHOrO opranusmMa. OCHOBHBIE NMPUHLUIBI €ro (YyHKIHUOHATIBHON
OpraHu3alyi: HMMYHOJIOTMYECKAass PEAKTUBHOCTb, TI'OMEOCTa3, HAACKHOCTb, PETYJsiLUs H
KOOpAMHALMS (PYHKIMIA, caMOperysanus, CHCTEMOI' MHE3, aAanTalHsl.

I'omeocras, ero 3HadeHne W MexaHus3Mbl. ['yMopanbpHas peryssnus QyHkuuii, OaxTopsl
T'YMOPaJIbHOM PEryJIsaLHH.

HepBuas perymsimuss u koopaunauus ¢GyHkuuii. OOpatHast CBS3b — HEOOXOAUMBIE
NPEINOChlIKAa MPOIEeccoB camoperysiiuuu. Pedrekc- ocHoBa (QopMHpOBaHUS LEITOCTHOTO
MOBE/ICHUS )KMBOTHBIX U Y€JIOBEKa. 3HAUYEHUE YCIOBHOM CBSI3M U NMPUCIOCOOUTEIHHON 3BOIIOLIUN
’KUBOTHOT'O MHUpa.

B3aumocBsi3p HEpBHOW M TyMOpajdbHOM perymsiuu. . Pa3apaxumocts U BO30yIUMOCTH
KJIETKU. buosnexkTpuueckue SBICHHUS B COCTOSHUU TOKOS M JIEATENBHOCTH KIIETKU. 3HAYeHHE
OMOAJIEKTPUYECKUX SIBJIEHUS B Mpolleccax nepenaud HHPopmanuy. Bo3HHKHOBEHHE BTOpOM
CUTHaJbHOW cucTeMmbl. Peub, ee ¢usnonormueckue Mexanusmbl. KadecTBeHHOe cBoeoOpazue
BbICIIE HEPBHOM JEATEIBbHOCTH YeNOBEKa. YpOBEHb pa3BUTHS mnaMatu. OCHOBHbBIE ee
KOMIIOHEHTHI.

Teopus 3BoJTIOUUHA

N3MeHunBOCTh B MOMyJsALUsAX. Pe3epB HacieICTBEHHOM M3MEHYMBOCTH MOMYJIAUI 3aKOH
I"apau - BaiinGepra o paBHOBECHOM COCTOSIHUU MOITYJISILIUH.

OcHoBHble mnonoxeHuss teopun Y. JlapuHa. 3HaueHue JlapBuHHM3Ma B pa3BUTUU
OMOJIOTrMYECKON HAyKH.

HckyccTBennsiit ot0op. Ero pomb B MPOUCXOXKACHHWU IMOPOJ JIOMAIIHUX XHUBOTHBIX WU
COPTOB KYJIbTYpHbIX pacTeHuil. OTOop, cKpemuBaHHe, MyTaluuu B ceiekuuu. WHOpuauHT,
reTepo3uc.

Bbopn0Oa 3a cymectBoBanue B npupoze. Ee popmsr

EcrecTBeHHbI 0TOOpP, Kak Bexyuuii daktop sBotonuu. COBpEeMEHHBIE NMPEACTABICHUS O
¢dopmax ecTecTBEHHOro oOTOOpa. MexaHW3M JEHCTBHS BEAYIIETro, CTA0MIM3UPYIOIIETO U
U3pYNTHBHOTO 0TOOpa. [Ipumeps.

Bun. Ucropust u nonstust. Kpurepun Buga. Mexanusm pernpoyKTUBHON U30JISILIUH.

CoBpeMeHHass KOHLENIMsI MOJUTUIIMYECKOro Ouosnorndyeckoro Buaa. llomynsiuroHHas
CTpyKTypa Buja. I eorpaduyeckas n3aMeHUNBOCTD B pujenax apeana. Kionsl. [loaBusl.

MuUKpO3BONIONKSA, KaK CTaHOBJICHHE CTPYKTYphl Buaa. BwumoobpazoBanus. I[lytu
BUu7000pa3oBanusi B mpupoge. Poip moIMImIOWAMM TpH  THOPHUIHOM BHI000pa30BAHUU.
JlokazarenbcTBa TMHOPUIHOTO BHI000pa30BaHUS.



Ponp wsonmsiuuu B 3Bomtouuud. Dopmbl M30aSA1UU  (IPOCTPAHCTBEHHAS, IKOJIOTHYECKas,
BpEMEHHasl  JIp.)

HeoOpaTUMOCTh  3BOJIOIMOHHOIO TpoLecca. YBEIHMYEHHE BHAOBOTO pa3HOOOpasus B
sBoyoMK. AfantuBHas panuanus. OcHOBHbIE IyTH (uoruHe3a. KonpepreHuus, JuBepreHIus,
napayuienusm. JKu3HeHHble (GOPMBI PACTCHHI M KUBOTHBIX KaK MOATBEPKACHHUE MapalIeIbHBIX U
KOHBEPIeHTHBIX IyTel 3Bostouuu. [Ipumepsr.

AHaNOrU4ecKre U TOMOJIOTHYECKHE OpraHbl. [IpHHIHUIEI (UIOTEHETUYECKOTO0 U3MEHCHHUS
OpraHoB (Ha MpUMepax >KUBOTHBIX U PACTCHHIA).

CooTHoOllIEHUST ~ WUHAUBUIAYATBHOTO M HCTOPUYECKOTO  Pa3BUTHSL  OPraHU3MOB.
buorenernueckuii 3aKoH, €ro JajlbHelIIee pa3BUTHE, COBPEMEHHAs! HHTEPIIPETaIusl.

[Iytu aBomonmu oHTOoreHe3oB. I[Ipsmoe w Hempsimoe passutue. Meramopdos.
OMOpuoHU3alvs pa3BUTHA. Bo3pacraHue HE3aBHUCHUMOCTH OHTOT€HE3a OT BHEIIHEW cpeabl (Ha
npuMepax raMmeTo(uTa manopoOTHUKOB U CEMCHHBIX PACTCHHIA. )

[Iporpecc u perpecc B sBomoonuu. Kpurtepun Ouonormyeckoro mporpecca mo A.H.
Cesepuery u U.U. [lImanbrayzeny. Cmena ®a3 B 3BOJIIOIUU OTIEIBHBIX TPYIIII.

[IpokapuoThl ¥ SyKapuOTHI Kak dTanbl GUIOreHe3a OAHOKIETOYHbIX. OCHOBHBIC OTIMYHUS B
OpraHu3aIH KIETOK.

Bo3HMKHOBEHHE MHOTOKIJIETOUHBIX, KaK 3Tam 3Bomonuu. Otinuue nuddepeHnnpoBaHHON
KJIETKH MHOTOKJIETOYHBIX OT KJIETKH- OpraHu3Ma NpocTediux. Teopus KOJIOHHUATIBLHOTO
MIPOUCXOXKACHHUSI MHOTOKJICTOYHBIX.

YpoBHU OpraHu3alMK B BOJIOIUU pacTeHU. DUIOreHETUYECKHE CBSI3U OCHOBHBIX T'PYIII
BBICIIIUX PACTCHH.

OcHOBHBIE 3Tanbl (PHUIOTEHETHUYECKOTO PAa3BUTHUS KUBOTHOTO MUPA. DBOJIOIMOHHBIE CBS3H
Pa3IMYHBIX TUMIOB 0E€CIIO3BOHOYHBIX. DUIOT€HETHYECKOE APEBO XOPIOBBIX.

duioreHeTHYeCKre CBsA3M ToMUHKUI. OCHOBHBIE TAITbl MTPOUCXOXKICHHS YEJIOBEKa (YEIOBEK
YMEIbIi, JPEeBHEUIITNE JIFOIU, IPEBHUE JIFO/I1, BOSHUKHOBEHHE YEIOBEKA COBPEMEHHOTO).

Ponp Ouonormyeckux u comuandbHBIX (DaKTOPOB B aHTpomoreHese. Bompoc o meHTpax
MPOUCXO0XKACHUA YenoBeka. Pacel yenoseka. Kputnka pacusma.

IKOJIOTHA

Kparkas ucropus s3xosorun. Ilpeabicropust 3xosnoruu

JIEeMEHTBI IKOJOTHYeCKUX 3HAHMI B 310Xy BO3poskaeHus. Hakonnenue cBenenuit

Apucrorens, Teodpact. Dkonoruueckue cBeeHus o kuBbix opranuzmax B XVII — XVIII
BB.

DKoJIOTHYeCKUEe HccieoBaHus mepBoi mosioBuHbl XIX B: A.I'ym6onbn, A.Jlekanmons,
K. Jlamapk, K.®.Pynse, U./Japsun, A.Yomnec.

O60co0eHre HKOJIOTUU B cucTeMe OMoJIornYeckux Hayk. J.I'ekkenb. DKOIorus Kak Hayka
00 amanTammsx opranuzMoB. H.A. Cesepuios, A.®. Munnennopd, A.H. bekeros, E. Bapmunr, K.
Mebuyc u ero ydyeHue o cooOuiecTBax. BoO3HHKHOBEHHE (UTOLEHOJIOTHUH, YCIEXU
THJIPOOHOIIOTHH.

Pa3Butne cunskonoruu B nepBoit Tpet XX B. 'mapobuonorndeckue uccnenopanus (C.A.
3epkoB u Jp.), Ooranudeckue u ¢urtonenonornueckue (®. Kmemenrtc, I'.®. Moposos, B.A.
Kemnep, B.B. Anexun, W. bpayn-bnanke, H.A. MakcumoB u 1p.), 30omoruueckue (B. [lendopn,
B.B. Horens, B.H. beknemumes, /I.H. Komkapos).

Bmusaue naeit B.U. Bepnanckoro, B.B. Jloky4aesa.

BosnukHOBeHHe yueHus 00 skocuctemax u OmoreoreHo3ax (A. I'ekcnmu, B.H. Cykaues).
OHepreTuyeckoe HampaBl€HUE B HKOJOTMH. BO3HUKHOBEHHE M pa3BUTHE MNOMYJISALUOHHOU
skojoruu (Y. DnToH).

CtpykTypa M 3aa4i COBpeMEeHHOM 3Ko0yiorun. CBOJKM 1O 3Kkoyoruu. [lonoxenne skoaoruu
B oOmiel cucreme OMOJOTMUYECKHMX HayK. HampaBieHuss W pa3BUTHE COBPEMEHHOW HSKOJIOTHH.
IIpakTryeckas 3HaYMMOCTb FKOJIOTUUYECKUX UCCIIEJOBAaHUI Ha COBPEMEHHOM JTalle.

DaxkTOopbI CPeAbl

O01mme 3aKOHOMEPHOCTH A€eiiCTBUSA HA OPraHU3M



[MonsTus 06 sxonornueckux (akropax. Cuna aeiictBus GakTopoB. ONTHMYM H IECCHMYM.
Kputnueckue Ttouku. IlonsTe 00 sKkosormyeckoil BaneHTHOocTHM Buaa. He oaHo3HauHOCTH
neiictBusi  (akropa Ha pasHble (YHKIMHM OpraHu3Ma. OKOJOTHYECKHMH CHEeKTp BHJA.
B3aumoneiictBue (axkropoB. OrpanunumBaronye QGaxTopbl. V3MeHUHMBOCTh (DaKTOPOB CpEJBbI.
Knaccudpukanus skonorndeckux (GakTopoB: aOHMOTHYECKHE, OHMOTHYECKHE, AHTPOIOTECHHBIC.
[IpyuHIMOBI ~ 3KONOrMYEecKOM  KiIacCUpUKAUK  OpraHu3MoB.  [IpuMepbl  3KOJIOTMYECKHX
Kiaccuukanui.

Ba:xueiinmue 3xo/iornueckne GpakTopbl M a1aNTAIlMA OPraHU3MOB

Cger. JlelicTBHE pa3HBIX Y4YacTKOB CIIEKTpa Ha JKUBblE opraHu3Mbl. Ponb cBeTa B KM3HU
pacTeHHH. OKOJIOTMYECKUE TPYIIbl PAaCTCHUM IO OTHOLIEHUI0 K CBETYy M HUX aJalTHBHbBIE
ocobeHHocTH. CBET Kak YCJIOBHE OpPHEHTAIMH >KUBOTHBIX. CIIOCOOBI CBETOBO OpHEHTAIMH Y
Pa3HBIX IPYII KUBOTHBIX. Pa3BuTHE OpraHOB 3peHMsI B 3aBUCUMOCTH OT YPOBHS 3BOJIIOLIMOHHOTO
pa3BUTHA U SKOJIOTMH BUAA. broatoMuHeceHIMs U ee 3Kojorudeckoe 3HaueHue. OprueHTranus 1o
ACTPOHOMUYECKUM MCTOYHHUKAM CBETA IIPU MUTPALMSIX.

Temneparypa. BuusHue Temmeparypsl Ha pasHble CTOPOHBI KM3HEIEATEIbHOCTH
OpPraHu3MOB. DKOJIOIMYecKas BaJEHTHOCTh BHJIOB IO OTHOILEHHIO K Temmeparype. Crneuunguka
TEIUIOBOTO pekuMma y pacTeHuid. OCHOBHBIE MyTH TEPMOPETYJISILUN Y pacTeHUui. AnanTaluu K
ycIoBUAM KpaiiHero neduiura teria. Pone pactenuil B co3ganuu Mukpokiaumara. Crenudukxa
TEII00OMEHa y JKMBOTHBIX. [loiikmnorepmusi, romonorepmus, rereporepmus. DPPEeKTUBHBIC
TeMIepaTypbl pa3BUTUS PACTEHUM M TMOMKWIOTEPMHBIX KHUBOTHBIX. CIOCOOBI perymisuuu
TEMIIEpPATypbl Tela Yy JKUBOTHBIX: XUMHUYECKas, (U3MYECKas, IOBEACHYECKAss peryJisiusl.
AnanTtanuy B OKCTPEMAIbHBIX TEMIIEPAaTypHBIX YCJIOBUAX. OKOJOTMYECKHE IPEUMYIIECTBA
MMOMKWJIOTEPMHUH U TOMOMOTEPMUM.

Brnaxxnocts. Mcrounnku u gopmel Biaru Ha cyme. [IyTn mocTyrieHus U pacxoia BOABI Y
KUBOTHBIX M pacTEHHUIl. DKOJOTMYEeCKHe I'PYMIbl PaCTEHUH MO BOJHOMY OajaHCy: TMJIPO(UTHI,
Me30puThI, KcepoduThl. CriocoObl peryasuy BOJHOrO OajlaHca y )KUBOTHBIX: MOP(OJIOTHYECKHE,
dbuszmonornueckue, nopeneHueckue. [Ipumepsr aganranuii K KpaitHeMy neUIUTY BlIary.

CoBMecTHOE JA€WCTBHE TEMIEpaTypbl W BIAKHOCTM Ha JKMBBIE OpraHu3Mbl. Poib
TEMIIEPATYPbl M BIAXXHOCTU B PACHpPElEICHUHM PAacTEeHUM W KUBOTHBIX. [IpaBmna 30HaIBHOMN
cmenbl mectooboutanuit (B.B. Anexun, I'. beii-buenko, M.C. I'unsapos).

OcHOBHBIE Cpelbl KU3HU

Bopna kak cpena )KM3HM U alanTalluy K Hel JKUBBIX opraHu3MoB. Crieruduka BoJHON Cpebl
oOutanus. [1m0THOCTH, AaBlieHUE, KUCIOPOAHBIM PEXHUM, COJIEHOCTh, TEMIEPATYPHBIN PEXKUM.
AnanTanuy pacTeHUI M KUBOTHBIX K PA3HBIM YCIIOBHUSM OCBEIIEHHOCTH, KUCIOPOJHOTO PEKUMa,
coneHoctd U JAp. CrocoObl OpUEHTAIMM >KUBOTHBIX B BOJHOM cpene. PUIbTpaTophl U HX
9Kosloruueckass posib. OCHOBHBIE JKOJOTMYECKHE 30HBI OKEaHAa M IPECHOBOAHBIX BOJOEMOB.
AnanTtanuy TJAaHKTOHHBIX, HEKTOHHBIX M OEHTOCHBIX (opM. OIKonoruuyeckas crenupuka
TUTEepaIbHBIX U NTYOOKOBOAHBIX obutateneld. Peodunsubie popmbl.

HazemHo-Bo3aymHas cpena xu3Hu. OCHOBHOIM KoMIuieKe (PaKTOpPOB ATOW CpeIbl: HU3Kas
IUIOTHOCTh CBETOBOM DPEXHUM, TEMIIEpaTypHbI pexuM. Paznuunbie (GOpMBI OCaIKOB M HX
sKojornyeckas poib. CocTaB M JIBHKEHHE BO3Ayxa. Posb BeTpa B SKOJIOTMM BHJIOB. BimsHue
noroJisl ¥ KnuMata. I'eorpaduyeckas 30HaIbHOCTh M BEPTUKAJIbHASI TOSICHOCTb.

[TouBa, kak cpena xu3Hu. Crneunduxa ee kak 3x (a3HOM cucTeMbl. TemmepaTypHBIi,
BOJHBIM M BO3AYIIHBIA pEXHUMBI TOYBBL. [JyOMHa 3aceneHHs. OKOJOTHYECKHE TPYIIIBI
MOYBEHHBIX JKUBOTHBIX IO CTENEHU CBSI3U C TIOYBOM: TIeOOMOHTHI, TeO(PHIIbI, TEOKCEHBHI.
Dkonornyeckas crenupuka MUKpo-, Me30- U Makpodassl mous. [louBa — cpena cos3naBaemast
KHU3HEEATEIbHOCThI0 OpPraHu3MoB. Poiib MOYBBI M HBOJIOLMM HA3eMHOro 0o0pa3za XHU3HHU Yy
wieHuctoHorux. Tpynel M.C. I'unsposa.

XKusple opraHu3mbl Kak cpena ku3HM. CTemneHb pa3BUTHS HHI00MO3a B INPHPOJE.
Crenuduka naHHOW cpenbl KU3HU: MOCTOSHCTBO XUMH3Ma, OOMJIME MHIIH, OrPaHUYCHHOCTb
IIPOCTPAHCTBA, YCIOBUS ABIXAHMS, OIOCPENOBAHHOCTh TEMIIEPATYPHBIX BO31EHCTBUN. OCHOBHBIE
HKOJIOTUYECKUE aJanTallid BHYTPEHHUX Iapa3HTOB. DKOJOTMYEcKas crenuduka HapyKHOTO
apasuTU3Ma.



Buosnornyeckue purmbl

Bpemss kak 5kojoruueckuil (akrop B OKM3HM JKUBBIX OpraHu3moB. llukianuHoCTh
¢uznonornueckux QyHKUUH opraHuzMoB. «buonormueckue 4vacel». CyTOUHBIE M LMPKAJHBIC
PUTMBI JKMBOTHBIX M PpAacTEHUH. OKOJOTMYECKHE TIPYIIbl JKUBOTHBIX II0 THUILy CYTOYHOH
AaKTUBHOCTH U UX agantauuu. [IpuamBHO-OTIIMBHBIE PUTMBI B OKEAHE.

Ce3onnble  putMmbl.  IIpucnocoOneHus  JKUBBIX ~ OPraHM3MOB K  II€PEHECEHMIO
HEeOJIaronpuATHBIX yCIoBUi. PaKTOPHI, YIPABISIOMINE CE30HHBIM Pa3BUTHEM.

Kuznennbie popmbl

[lonatue o >xu3HEeHHOW (opMme pacTeHuil M KHUBOTHBIX. [IpucrnocoOuTensHOE 3HAYECHHE
BbIpAOOTKHU JKU3HEHHBIX (hopM. DakTopsl cpeabl — (HopMOOOpa3oBaTENM KHUBBIX OPraHU3MOB.
XKuznennsie ¢opmber pacrenuit (K. Paynkumep, W.I'. CepebpsikoB). JXusHennoie (opMmbl y
KUBOTHBIX.

Buornyeckune B3aMMOOTHOIIEHUS

OCHOBHBIE THUIBI OMOTHYECKHX CBSI3eH M OCOOEHHOCTH HMX TOSBICHHHA B MEXKBHIOBBIX U
BHYTPUBHJOBBIX OTHOIICHHAX. OTHOLICHMS THUIA: XUIIHHUK-)KEPTBA, Napa3UT-XO35IMH, PUMEPDI
MEXBHIOBBIX cBs3ei. Crnennpuka u obume uepTsl 3TuX cBszeil. Konkypenmms. [Ipasuio
KOHKYpeHTHOro wuckitoueHusa. OnbiTel [ayze. Myrtyamuctudyeckue oTHouleHus. CumoOuo3.
3nayeHne cuMOM03a B )KU3HU BUIOB. KOMMeHcann3m, aMMeHcaIn3M, HelTpanu3M. Tpoduueckue,
TonUYyeckue, GopUUecKue U Ap. CBSI3H OPraHU3MOB.

Honmyasuuu

[lonsTe mnoOMynsIMM B DSKOJIOTMM M OCHOBHBIE IONYJISLUOHHBIE XapaKTEPUCTUKU:
YHUCJIEHHOCTb, IIJIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT (OTHOCUTENBHBIM U
aOCOJIOTHBIN), CTPYKTYpPa MOMYJISIUH.

Crenerb 000COOJIEHHOCTH U B3aUMOCBSI3b TTOMYJISIIIUM B Mpe/ienax apeaia BUaa.

ITonoBas crpykrypa nomyasauuid. COOTHOLIEHHE MOJI0B B MOMYJISIMUAX U €r0 CTAHOBJIICHUE B
nporecce oHToreHesa Buja. CrocoObl pa3MHOMKEHUS B NOMYISALMIX. AZaNTHBHOE 3HAYEHHUE ITOTO
COOTHOLIEHHE B Pa3HBIX I'PYMIAX PACTEHUI U KUBOTHBIX.

Bo3pactHas cTpykTypa nonynanuid. Bo3pacTHele  COCTOSIHMS ~ pacTeHMH W UX
MPUCIIOCOOUTENIbHOE 3HAUEHHUE B KU3HU Nonynsauuil. [Iporno3upoBanne YuCIEHHOCTH MOMYJISLUN
[0 MX BO3pacTHOM cTpykrype. IIpocTpaHcTBeHHas CTpyKTypa NOMYJsuil. AJanTUBHAs poOJib
TEPPUTOPUAIBHBIX OTHOLIEHUH. TeppuTOpHanbHble OTHOWIEHUS Yy pacreHuil. lIposBnenus
TEPPUTOPUATH3MA Y OCEIUIBIX U MUTPUPYIOLIUX MMOMYIISIUH.

Otonoruueckas (MOBeAEHYECKAs) CTPYKTYpa MOMYNIALUN KUBOTHBIX. POPMBI TPYIIOBBIX
Oo0OBbEIMHEHUN KUBOTHBIX: CeMbH, cTad, cTajga. Komonun. CucreMa JIOMUHHUPOBAHUS U
noJ4MHEeHus B rpymnmnax. ddekt rpynmnsl. Poiab noBeneHYecKUX peakiyii B rpyInax KHUBOTHBIX.

Jlunampka nonymanui. buotmyeckmit  moreHnman. PoxmaemMocTh, CMEPTHOCTH B
MOMYJISIIUSIX.

Paccenenue, murpanuu. Temmbl pocTta NOMyJsUA: HE3aBUCUMBIA M 3aBUCHUMBIA OT
ITIOTHOCTU. OCHOBHBIE TUITBI MHOTOJIETHEN JUHAMUKHU MOIYIISIIHAM.

I'omeoctas mnomynsanuif. MexaHuzmbl romeocraza B momyisauusx. JKectkue QGopmbl
KOHKYPEHIIMU: MPSMOE YHUUTOKEHHE KOHKYpHUpYIOIuX ocobei. CaMon3pekuBaHue y pacTeHU.
Kannub6anu3m y >KMBOTHBIX. YTHETEHHME NpPOAyKTaMH MeTabonu3Ma. AJaNTHBHOE 3HAuUCHHE
KECTKUX (OPM KOHKYPEHIMHM, W HUX paclpocTpaHeHue B mpupoje. CmsardeHHsle (HopMsl
BHYTPUBHUJOBOM KOHKYPEHIIMM Kak MEXaHM3M ToMmeocTaza nonyiasuuu. dusnonaorudeckue
U3MEHEHMs y J>KMBOTHBIX, KakK pe¢UieKC Ha MOBBIIMIEHHE IUIOTHOCTH momyisiuu. da3oBocTh
HACEKOMBIX, CTPECC-PEAKIUSA Y MIICKOIIUTAIOIUX. TeppuUTOpHAIN3M KaK MPOSIBICHUE TOMEOCTa3a
MOMYJSIUi. Murpanuu 1 Ux poJib B paCCEICHUU U PETYIIALMH IIJIOTHOCTH MOITYJISLIAN.

OCHOBAa OMOIIEHO034.

buoneno3nl

[Tonstue o OGmorneHoze. dutoneHo3 — ocHoBa OuorieHo3a. buorton. CBs3W OpPraHu3MOB B
OmoIeHO03€e: ToMUYecKue, Tpoduueckue, GopuiecKue u ap.

CrpykTypa OuoueHo3oB. BugoBoe pa3zHooOpasue M 4YHCIO SKOJIOTMYECKUX  HMIL.
[Torpanuunsiii 3gdexr. CooTHomeHne BumoBoro dorarcraa. [Ipasuno Tunemana. JJomuHaHTHBIE



Bubl. Bugsi-sgudukartopsl. Ilonstue o koncopumsx (B.H. bexnemumies, JI.I'. Pamenckwii).
IIpocTpaHcTBeHHass cTpykTypa OuoueHo3oB. BeprukanpHas  ApycHOCTh  (DPUTOLIEHO30B.
CunysuanbHocth. [lapuemnsipHocTb. JKoloruueckas CTpyKTypa OHMOLIEHO3a: COOTHOIIEHHE
Pa3IMYHBIX YKOJIOTHYECKUX IPYII. BUABI-UHAUKATOPBI.

IKOCHCTEMBI

[Tonsatus o6 skocucremax (A. I'ekciam). OCHOBHBIE 3JIEMEHTHI JKOCHCTEM. YUYEHHE O
ouoreoreno3ax (B.H. Cykaues).

[loTok »HEpruu. DHEPreTU4EeCKHe B3aMMOOTHOIICHHS B JKOCHUCTEMAaX. OHEPreTHYECKUN
OanaHc )kMBOTO Oopranusma. Llenu nuTanus, pacxoJl JHEPTUH B LIENAX MTUTAHUS.

buonornyeckass npoaykTuBHOCTh. IloHsATHE O  OHOJOrMYECKOW  MPOJYKTUBHOCTH.
IlepBuuHas u BTOpUYHAs NPOAYKLHMS. OKOJIOrMUecKHe mnupamuabl OiroHa. CoBpeMEHHbIE
po6JIeMbl OMOJIOTHYECKOM MTPOAYKTUBHOCTH.

JluHaMHUKa U cTa0MJIBHOCTDH IKOCHCTEM

[Muknndyeckue M HamnpaBiICHHBIE U3MEHEHHUS B JKOCHUCTEMAX. ODKOJIOTMYECKAs CYKIIECCHUS.
DTanHOCTh B pa3BUTUU COOOIIECTB B X0/1€ cyKleccuil. [lepBuuHbIE U BTOPUUHBIE CYKIIECCHUH.

IIpobnembl cTabuiabHOCTH cooOliecTB. buonornueckass MpoAyKTHBHOCTh COOOIIECTB Ha
pasHBIX JTamax Cykneccuid. HecOBMECTHMMOCTh BBICOKOW CTAOMJIBHOCTH OWoOLEHO3a W
MaKCHMaJIbHOW YMCTON IPOAYKLIUH.

buocdepa

[Tonstue 6uocdeps: no B.M. Bepuaackomy. OU3HKO-XUMUYECKUE YCIOBHSI CYIIIECTBOBAHMUS
XKUBOM Marepun B Ouocgepe. KuBoe BelIECTBO IIJIAHETHI, €r0 XHWMHUYECKUH COCTaB U
reoxumuyeckas poib. buochepa — obonouka 3emin, npeodpazoBaHHAs KHU3HbIO. ['paHHIIBI
ouocdeprl. HepaBHOMEpHOCTh pacmpenefieHus XKU3HU B Ouocdepe. MupoBoe pacrpeneiieHue
MIEPBUYHOMN MPOIYKLUH.

I'eoxumuueckas paboTa KMBOTO BEILIECTBA: SHEPreTHYECKasl, ra3oBasi, KOHIEHTPALMOHHAs,
OKHUCJIUTEIbHO-BOCCTAHOBUTEINIbHASA, JECTPYKIMOHHAsA. KpyroBopoT ra3zoo0pa3HbIX BEIIECTB U
0caJouHbli UK. KpyroBopoT BOIBI.

CrabunbsHocTh Omoctepsl. JuHamuueckuii xapaktep crabunbHocTH. PasHooOpasue —
OCHOBA CTa0MJIBHOCTHU. PerynsatopHble MeXaHU3MbI cTabuIn3aluu 61nochepsl.

JKOJIOTHSA H AeATEeJbHOCTD YeJI0BeKa.

[Tonsitue Hoocdepsr mo B.M. Bepnanckomy. Bo3HMKHOBEHHME M pa3BUTHE HOOC]EpHI.
IlepcnekTHBBI M OMACHOCTh BO3PACTAIOIIErO BIUSHHS 4YejdoBeka Ha Ouocdepy. Ilonstue 06
9KOJIOTMH YEJIOBEKA.

CoBpeMeHHas NpPUKJIAJHAs DSKOJOTMS. OKOJOTMS B CEIbCKOM M JIECHOM XO3SHCTBE.
DKOJIOTHSI TPOMBICIIOB. JKOJIOTHSI MPOMBINIIEHHOCTH. Panuanmonnas skojorus. [IpoOnemsr
KOCMHUYECKOU IKOJIOTHH.

DKoJorusi KaKk HaydHas OCHOBAa OXpaHbl MpUpoAbl. Poib »KoloruM B pa3BUTUU
BO3MOXXHOCTH Y€JIOBEKa YINpaBisATh Onocdepoil. MexayHapoHOE COTPYAHUYECTBO B Pa3BUTHU
ouocdepst (MBIT u UNB). Ponp skomornueckoro oOpa3oBaHusi B BOCIUTAHUHA OTBETCTBEHHOCTH
YesioBe4ecTBa 3a Oyayiiee 6uochepsl.

IIpuMepHBIH NepeYeHb BONPOCOB BLIHOCUMBbIX HA IK3aMeEH

1. @DYHKIMM CUCTEMBI TUIIIEBAPEHUS U MEXAHU3M PACILIEIUICHUS BELIECTB.

2. buonoruueckue puTMbl, UX KiIacCUPUKAUSA U aJalTUBHOE 3HAYCHHE.

3. VYdeHue o ecTeCTBEHHOM OTOOpe.

4. OcHOBHBIE CTPYKTYpHbIE KOMITIOHEHTHI KJIIETKH U UX OpraHu3aius U QyHKIHH.

o. OcCHOBHBIE NMOJIOKEHUS XPOMOCOMHOM Teopun HacieacTBeHHocTu T. Moprasna.

6. CoBpemeHHbIe TPoOIEMBbI SKOJIOTHH, TyTH UX PEIICHUS U POJIb BOCIUTAHUS B
ONTUMU3ALMU CPELBL.

7. CoBpemeHHbIe TPoOIeMbl U IEPCIIEKTUBBI YBOJIIOIMOHHOTO YUEHHUSI.

8. Meii03, ero TUIBI, POJb B IBOJIOLUU.

9. [TyTi u ciocoOs1 BH1000pa3oBaHUsI.

10. VYdeHue 0 )XU3HEHHBIX (hopMax PacTCHU U )KUBOTHBIX.



11.
12.
13.
14.
15.
16.
17.

HykiienHOBbIE KUCIOTHI M UX (DYHKIIUH B KIIETKE.

JluHaMuKa MONYJISIUY U €€ MEXaHU3MBI.

@DOTOCHHTE3, M0 MEXAHU3MbI U KOCMHUYECKOE 3HAUECHHUE.

NmmynuTer.

CoBpeMeHHBbIE TUIIOTE3bI IPOUCXOXKACHUS KU3HU Ha 3eMIIE.

OCHOBHbBIE 3aKOHOMEPHOCTH IIPH CLEIUIEHUH F'€HOB.

HacnencrBennsie 3a00s1eBaHUs M IPUYMHBI X BOSHUKHOBEHHS. Mepbl 110

CHMIXCHHUIO TCHCTUYCCKOI'O I'py3a Y€JIOBCKA.

18.
TPYTIIbL.
19.
20.
21.
JOCTHKEHHUSL.
22.
23.
24,
25.
26.
217.
ramer.

28.

Dronoruueckas (MoBeIeHIECKas) CTPYKTypa MOMYJISLUN Y )KUBOTHBIX U dPPEKT

MonudukarnronHas U3MEHYHBOCTD, €€ aJalTHBHOE U 3BOJIOIMOHHOE 3HAUYCHHUE.
YdeHue o BUIE.
buonornueckuii mporpecc u 6MOJIOTHUUECKHI perpecc, MyTH U CIIOCOObI

DKocHuCcTeMBbl, OMOTEOIEHO3bI, TOTOK YHEPTUU U TPOPUIECKUE YPOBHH.

OcHoBHble nonoxenus Teopun Y. [lapeuna.

@®opMbI B3aMMOCBS3€ii 1 OTHOILICHHI OPraHU3MOB B OMOIICHO3E.

3aKOHOMEPHOCTH CILIETIJICHHOTO € II0JIOM Hacjel0BaHMUs.

OU3NONTOTHYECKIE MEXaHU3MBI MTAMSITH.

MoHorubpuaHoe CKpeluBaH1e, ero HUTOJI0OIMYECKHE OCHOBBI. [ MIIOTe3a YNCTOTHI

KpyroBoport BelecTB kak ycioBusi cTabuiabHOCTH 6uocdepsl, B cBete yueHnus B.U.

Bepuanckoro o 6uocdepe u Hoochepe.

29.
30.
31.
32.
33.
34.
35.
POOIIEMBI.
36.
37.
38.
39.
40.
41.
42.
43.
MEXaHU3MBI.
44,
45.
46.
peryJsaiu.
47.
48.
49.
50.

MuTo3 Kak MeXxaHu3M 0eCroIOr0 Pa3MHOKEHHSI Y 3YKapHOT.
I'eHeTHKO-7KOJIOTMYECKUE OCHOBBI ABOJIIOLIMOHHOTO MTPpOLiecca.

MeTo/p1 U3ydYeHHsI TEHETHKH YeJIOBeKa U UX crenrduka.

W3omns11us 1 ee posib B 3BOMIOIHH.

Oco0eHHOCTH HACJIeIOBAHUS MPU B3aUMOICHCTBUU T€HOB.

[Tonstue o makposBosoH. OCHOBHBIE ITYTH MaKpPOIBOJIIOIHH.

OCHOBHBIE OCTYNIAThl CHHTETUYECKON TEOPUH SBOJIIOLIUU U €€ HE PEILICHHbIE

Cpena 1 ycnoBus CylIeCTBOBaHMS OPraHU3MOB, Kilaccudukanus GakTopoB Cpebl.
3aKOHOMEPHOCTH /I~ ¥ MIOJIUTUOPUHOTO CKpPEIIMBAHMSL.

AHTpoIoreHes. JTarbl aHTPOIIOT€HE3A.

TemnepaTypHblii (hakTOp U aganTalruu K HEMY OpraHU3MOB.

Juddepenunanus u nepeornpeieeHue 1mojia B OHTOreHese.

Pedunexc — ocHoBa hopMUpOBaHHUS IIETOCTHOTO TTOBEACHUS YE€JTOBEKA U JKUBOTHBIX.
buonenos, ero cTpykTypa u 3K0JOTHYECKUE HUILU.

buosnexkrpudeckue sIBIEHUS B COCTOSHUU TMOKOS U I€ATEIbHOCTH KiIeTku. loHHbIe

Ponb GenkoB B )KU3HENEATEIBHOCTH KIETKH.
MyTranuoHHast “3MeHYMBOCTb. Kiaccugukanus MmyTranui.
I'ymopanbHas perymsiuust QyHkumii. B3aumMocBs3b HEpBHOM U T'yMOpPaIbHOM

Tunsl onpeneneHus noja B IpUpPOE.

DTanbl SHEPreTUIECKOro 00MeHa KIETKH.

Krnaccudukanys n3aMeHYMBOCTH € TO3UIIMH COBPEMEHHOM IeHETHKHU.
[Tomynsimus, ee ypoBHH, CTENEHb X OCOOCHHOCTH M B3aUMOCBSI3U TIOMYJISILIUN B

npezenax Bua.

51.
52.

3aKOH TOMOJIOTHYECKUX PsIIOB B HacleACcTBeHHOU n3meHunBocty H.M. BaBuioga.
Bropas curnaneHas cuctema. Peus u ee (pu3nogornueckre MexaHu3Mbl.

Kpurepun oueHKH 3HAHUI HA IK3aMeHe:



IIpy oueHke oOTBETa SK3aMEHYIOLIErocs Ha BOMNPOC CIEAYeT pPYKOBOACTBOBATHCS
CIICAYIOIIMMU KPUTEPUSIMU:

- TOYHOCTb U NTPaBUJIBHOCTb OTBETA;

- INIyOMHa U IIOJHOTa OTBETA;

- CaMOCTOATEIbHOCTh IOHUMaHHUsS TPOOJIEMBI, ITPEIJIOKEHHOM B BOIIPOCE;

- BJIaJIeHUe OMOJIOrMYECKMMHU MOHATUSAMH U X 0OOCHOBAHHOE IIPUMEHEHHE;

- JOTMYHOCTh IIOCTPOEHUS OTBETA U NPUBEAECHHBIX IPUMEPOB.

Kputepun onenkn orsera (B 6aji1ax)

To4yHOCTBH M NIPABUIBLHOCTH OTBETA

A) sK3aMeHyeMbIil JJaeT IpaBWIbHBII OTBET Ha BOIIPOC, TOYHO IPUBJIEKAET MPUMEPHI U
UCHOJb3yeT TepMUHBI. MOXKET MPUBECTU pa3IMyYHbIe TOUKU 3PEHHs Ha IOCTAaBJICHHbIE BOIPOCHI —
20 6.

b) sk3ameHyeMblil aaeT NpaBWIBHBIH OTBET Ha BONPOC, TOYHO NPHUBJIEKAET IPUMEPHI U
HCIOJIb3YET TEPMUHBL. MOXKET PUBECTHU pa3InUYHbIE TOUKU 3pEHUS HA TOCTABJIEHHBIE BOIIPOCHI,

OJTHAKO OTPaHUYMBAETCS OJHOM MO3UIMEN U TOMyCcKaeT OJHY (aKTHYECKyro omIMOKy — 15 6.

B) sk3amenyromuiics OTBEYaeT Ha BONPOC IYTaHO, Ha3bIBA€T OTAEIbHbIE TEPMUHBI WU
¢bakTel. He MoxeT mpuBecTH npuMepbl U (MJIM) OPUBOAUT HE MpPaBUIIbHO. JlomycKkaeT JgBe-TpH
(hakTH4eCcKre OmUOKH — 5.

I') sx3amMeHyeMblii He OTBEYAET Ha BOIPOC WJIM AAET OTBET, KOTOPBIN COJIEP/KATENbHO HE

COOTHOCHTCS C ITOCTaBJIEHHOM 3anaueit — 0.

ITosiHOTA M TIIyOMHA oTBeTA

A) »sK3aMeHyroUMiicd JaeT MOJIHBIA M TINIyOOKMM OTBET Ha BOIPOC, MPENCTABISAET
OIPOOHYI0 OMOJIOTHUYECKYIO KAPTHHY, OMTUPAETCs Ha OOJIBIIOE KOJUIecTBO TpuMepoB — 20.

b) »sk3ameHyromuiics gaeT TOJHBIA W TJIyOOKMH OTBET Ha BOIPOC, MPEICTABISAET
MopoOHYI0 OHMOJOTMYECKYI0 KapTHHY, OIHUpaeTcs Ha OJUH HpUMEp, JOMYCKaeT OJIHYy
¢bakTuueckyro omuoky — 15.

B) sk3ameHyromuiicsi, oTBe4aeT Ha BONPOC IMOBEPXHOCTHO, HE MPEACTABISET IOIHYIO
OMOJIOrMYECKYIO KapTHHY, JOIYCKAaeT JBe-TpU (HaKTUUECKHEe OIIUOKHU — 5.

I') sx3amMeHyloImuUiicsS HE OTBEYAET Ha BONPOC WIIM JAeT OTBET, KOTOPBI HE COOTHOCHUTCS C
MOCTaBJICHHBIM BorpocoM — 0.

CamocCTOsITeIbHOCTH IOHMMAHMSA NTP00JIeMbI, PEIJIOKEHHOH B BOIIpOce

A) s3x3aMenyomuics 0OHapyXUBaeT MIOHUMaHUE MPoOJIeMbl, IPEI0KEHHON B BOIIPOCE,

npejuiaraer oobsacHeHue ee cMpicaa — 20 6.

Takum oOpa3om, BbICHIMI Oamyl SK3aMEHYEMBbI MOXKET IMOJIY4YUTh 3a HCUEpIbIBAIOLIUH,
TOYHBI OTBET, JAEMOHCTPHUPYIOLIUI XoOpollee 3HAaHHE OWOJIOTHMH, 32 yMEHHE HCIIOJIb30BaTh
JIOTIOJIHUTENIbHBIE MaTepHalibl JJii apryMEHTalid W CaMOCTOSTEIbHBIX BBIBOJIOB; B Ciy4yae
CBOOOJHOIO BJIQJICHUsI OMOJIOTMUECKOW TEPMHHOJIOTHEH; 32 aHaIM3 BONPOCA; apryMEHTHPOBAHO
(dbopMyIpyeT CBOIO MO3HUIMIO B JAHHOM BOIIPOCE, MPAaBUIJIBHO OMpPENENISIeT OCHOBHYIO MBICIb U
COOTHOCHUT UX C COOCTBEHHBIMU MO3UIUSMH U BO33PEHUSMU; €TI0 CYX ACHHUSI 000CHOBaHHBI.

b) sx3amenytomuiicss oOOHapyXHBaeT HOHUMaHKUE POOIEMbI, TPEUI0KEHHON B BOIIpOCE,

npenjaraeT OOBACHEHHWE €€ CMbICHIA, OrPAaHWYMBAsCh OJHOM TOYKOW 3peHHs |
poOJIeMaTUKOI, HO HE BBICKA3bIBasi apryMEHTUPOBAHO COOCTBEHHBIX IOBOJOB M apryMEHTOB — 15
0.

B) sx3amenytomuiicss oOHapyKMBaeT MOHUMaHKE POOIIEMBbI, IPEATIOKEHHON B BOIIPOCE, HO
OOBSICHAET €€ CMBICI [TOBEPXHOCTHO, HE CBA3bIBAasl, HU C MPOOIEMATHKON TEKCTa, HU IpeJyiarast
COOCTBEHHBIX apTyMEHTOB — 5 0.

I') sx3amenyrommiics He 0OHapYKUBAET TOHUMAHUS MPOOJIEMBI, IPEAJIOKEHHON B BOTIPOCE,
WIH JaeT OTBET, KOTOPBI coiepKaTebHO HE COOTHOCUTCS € TIOCTaBJIEHHBIM BoripocoM — 0 6.

Bnanenune 0HOJIOrH4eCKNMH MOHATHSIMU U MX 000CHOBAHHOE NIPUBJIeYeHHE NIPH OTBETe
Ha BONPOC

A) »sK3aMeHyOIUiics 0OHapy)XMBaeT BBICOKMHA YpPOBEHb BIAJCHUS OHOJIOTMYECKHUMHU
MOHATUSMH; YMECTHO IPUMEHSET COOTBETCTBYIOIME Onosornyeckue TepMunsl — 20 6.



b) »sk3amenywomuiics 0O0HApY)KMBaeT JOCTATOYHO BBICOKHA YPOBEHb  BIIAJICHUS
OMOJIOTrMYECKUMHU MOHSATUSIMU; YMECTHO MPUMEHSET COOTBETCTBYIONINE OMOIOTUYECKUE TEPMUHBI,
HO JIOITYCKAeT OTAEIbHBIE HETOYHOCTH B ONPEACTICHUN TEPMUHOB — 15 0.

B) sk3amenyromuiics He 0OHAPYKUBAET TOCTATOYHOTO YPOBHS BJaJIeHUSI OHOJIOTHYECKUMHU
MOHATHUSIMH, JIOMYCKAeT rpyOble OMMOKU B YIOTPEOICHUN TEPMUHOB — 5 0.

I') »sk3amenyromuiics He BiajgeeT OHOJOTMYECKMMH 3HAHUSIMH, HE HCIOIb3YET
Ouosoruueckue TepMuHbI pu oTBeTe — 0 6.

JIOrH4YHOCTH MOCTPOEHHS OTBETA

A) OTBET 3K3aMEHYEeMOr0 JIOTUYEH, MbICIIb Pa3BUBACTCS MOCIEAOBATEIBHO, JOKA3aTENbHO;
9K3aMEHYIOUINICA yYBEPEHHO, HE MYTasiCh B CBOUX JOBOJAX, 0e3 HEOOOCHOBAaHHBIX IMOBTOPOB,
MIPEJICTaBJISeT CBOIO KOHIEHIUIO IO JaHHON IpobiieMe; peub CTUIIUCTHYecKH rpaMoTHa — 20 6.

b) otBer »5K3aMeHyeMOro JIOTHMYEH, MBICIb pPa3BHBAETCS IOCIEJOBATEIBHO, HO
SK3aMEHYIOUIUIICS HEYBEepeH, IMyTaeTcs B CBOMX JOBOJAAX, IOBTOPSAETCS; JAOIMYCKAaeT
CTHJINCTUYECKHE OMUOKHU—15 6.

B) orBer sK3aMeHyeMOro JIOrMY€H, HO MBICIIb HE pa3BUBAETCSA, YXOJUT OT OCHOBHOM
poOIIEMBI, IPEIUIOKEHHOW B BOIIPOCE; TOMYIIEHBI peYeBble OMMOKU — 5 0.

I') B oTBeTe oTCYTCTBYET 0OIIIast IOTHKA, MBICTB 3allyTaHHA, COMBYKMBA, MHOTO IIOBTOPOB,

HK3aMEHYIOUIMIICS JOMyCKaeT MHOIO PEYEBBIX OLIMOOK, YTO 3aTpydHSET BOCHPUATHE U
[MOHMMaHue cMbicaa otBera — 0 0.

Bbanbl MOTyT OBITH CHM)KEHBI B CITy4Yasix, €M 9K3aMEHYEeMBbIii:

1) HeAOCTATOYHO TOYHO APIYMEHTUPYET CBOU BBIBOJIBI;

2) He CIIMIIKOM MOAPOOHO MPECTaBIIAET WILTIOCTPATUBHBINA MaTepua,

3) nomycKaeT MOTPeIIHOCTH B pe4eBOM O0(hOPMIICHUH BBICKA3bIBAHUIA;

4) mpu OoTBeTe pACKphIBaeT MaTepHall IMPaBUIbHO, HO CXEMAaTWUYHO WIM HEIO0CTaTOYHO
MIOJTHO, OTKJIOHSISICH OT ITOCIIE0BATEILHOCTH B U3JIOKCHHH.
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3.6. MeToanueckne peKOMEHIAIHH M0 NPOBEJCHUI0 BCTYNMTEIbHBIX HCTIBITAHUMT

Cpaya  BCTYNUTENBHBIX  MCIBITAHWMM ~ NPOBOJUTCS  HA  OTKPBITBIX  3aCeHaHMsX
JK3aMEHAllMOHHOM KOMHMCCHMM C Y4YaCTHEM HE MEHee Tpex 4elloBeK. B cocraB komuccuu,
IIPUHUMAIOILEH 3K3aMEeH 0 HalpaBJICHUIO, BXOJUT HE MEHee TpeX IpernoiaBaresnei kadeapsl

buonornu n xumuu, a TaKKe OTBETCTBEHHBIN CEKpETapb PUEMHON KOMHUCCHH.

Bpemst moAroToBKH I yCTHOTO OTBETA COCTABIIsAET He Ooiiee 45 MUHYT.

Pe3ynbrarhl BCTyNMTENBHBIX HCHBbITaHUM omnpexaenstorcs no 100 GanbHON cucreme u
OOBSBIIAIOTCS 1MOciie  O(GOpPMIIEHUS B YCTAHOBJIEHHOM MOpSAKE MPOTOKOJIOB 3aceJaHHi
9K3aMEHALIMOHHONW KOMHUCCHH.

[IporpaMmMa  cocTtaBieHa B COOTBETCTBUM C  TpeboBaHusMu  DenepanbHOro
roCyJJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa.

CocraBuTens: K.c.-X.H., foueHT Cadonona O.B.

IIporpamma paccMoTpeHa M peKOMEH/0BaHA Ha 3aceJaHNU Kadeapbl OMOJIOrHU U
xuMu# npoTokoa Ne 5 ot 14.01.2026r.
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