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BNOJIOI'US KAK HAYKA. METO/JIbI HAYYHOI'O IIO3HAHUA

OObekT wu3ydyeHus OuONOTMM — JKuBasg Mnpupoaa. OTINYUTENbHBIE MPHU3HAKU KUBOMN
IpUPOABL: YPOBHEBas opraHu3auus M 3BojitolMs. OCHOBHbIE YPOBHHM OpTraHMU3alMM KUBOM
IIPUPOJIBI.

buonornueckue cucremsl. CoBpeMEHHas €CTECTBEHHOHAay4yHas KapTuHa wmupa. Pomub
OMOJIOTHYECKUX TEOpHil, uaei, rumnore3 B (GOpMUPOBAHUH COBPEMEHHOM €CTECTBEHHOHAYYHOMH
KapTHUHBI MApa. MeToabI TO3HAHUS )KUBON IPUPOLBL.

Jlemoncmpayuu

buosiornueckue cucTeMbl. YPOBHU OpraHU3allUM >KMBOW MPUPOALI. MeToabl MO3HAHUS
YKWBOU IPUPOJIBL.

KJIETKA

Pa3Butue 3nannii o knetke (P.I'yk, P.Bupxos, K.bap, M.l1Ineiinen u T.1lBann). Knerounas
Teopus. Ponp KIIETOYHON TEOpHUH B CTAHOBJIEHWH COBPEMEHHOW €CTECTBEHHOHAY4YHON KapTHHBI
MUpA.

XUMHUYECKUN COCTaB KJIETKHU. PoJib HEOpraHM4eCKUX U OPraHMYECKHUX BEIECTB B KIETKE U
OpraHM3Me YeJI0BEKA.

Ctpoenue kiaeTkd. OCHOBHBIE YacTU M OPraHOWAB! KJIETKH, UX (YHKIHMH; JAOSJCpHBIE U
AJIepHbIE KIETKU.

Bupycsl.  Mepsl  npodUIaKTUKH  pacOpOCTPAaHEHUsS  BUPYCHBIX  3a00JIEBaHMIA.
[Mpodunakruxa CITNa.

Crtpoenne u ¢ynkuun xpomocoM. JJHK — Hocurens HaciencTtBeHHONH HH(pOpMAaLUU.
VYaBoenne monekynsl JIHK B kieTke. 3HaueHHe MOCTOSIHCTBA uyucia U (HOpPMBI XpOMOCOM B
kieTkax. ['en. I'enernueckuii koa. Ponb reHoB B OMocuHTE3€e O€mKa.

Jlemoncmpayuu

Crtpoenue monekynsl Oenka. Ctpoenue monekyiasl JIHK. Ctpoenue monekynst PHK.
Crpoenue knetkn. CTpoeHue KJIETOK MPOKAPHUOT U dyKapuoT. CtpoeHne Bupyca. XpOMOCOMBI.
XapakrepucTtuka resa. Y asoenue moisexkynsl JJTHK.

Jlabopamopusie u npaxmuueckue pabomsoi

HaGroenre KJIeToK pacTeHH U )KMBOTHBIX MO MUKPOCKOIIOM Ha TOTOBBIX
MHKPOIPENAPATaX U UX ONKUCAHUE.

CpaBHEHHE CTPOEHUS KJIETOK PACTEHUMN U )KUBOTHBIX.

[IpuroToBneHre HOMMCAHUE MUKPONPENapaTOB KIETOK PACTCHUM.

OPI'AHU3M

Opranusm — eauHoe 1enoe. MHoroo6pasue opranuzMoB. OOMeEH BEIIECTB U MPEeBpaIIeHUs
SHEPTHU — CBOWCTBO KUBBIX OPTaHu3MOB. OCcOOEHHOCTH 0OMEHa BEIIECTB y PACTEHH, )KUBOTHBIX,
OakTepuii.

PasMHOXXeHUE — CBOMCTBO OpraHM3MOB. [leneHne KIETKHM — OCHOBa POCTa, Pa3BUTHUSI H
pa3MHOKeHHsI opraHu3MoB. [lonoBoe u Gecrionoe pazmMHoxkenne. OmI0J0TBOPEHHE, €r0 3HaYCHUE.
HckyccTBeHHOE OTBUICHHE Y PACTEHHH U OMJIOJOTBOPEHUE Y )KUBOTHBIX.

Kypcusom 6 mexcme evidenen mamepuan, KOMOpbLL NOONEHCUM UYYEHUIO, HO He
gxnouaemces 6 Tpebosanus Kk ypoeHIo NOO2OMOBKU BbINYCKHUKOS.

WNunuBunyanbHOe pa3BUTHE opranu3ma (oHToreHe3). IIpuumHBI HapymieHWH pa3BUTHS
OpraHU3MOB.

WNunuBuayansHOE pa3BUTHE yenoBeka. PenmponykTuBHoe 310poBbe. [locneacTus BIusHUS



QJIKOTrO0JIl, HUKOTHMHA, HApPKOTUYECKUX BEUIECTB HA Ppa3BUTUE 3apoJiblllla  YeJIOBEKa.
HacnencTBeHHOCTh M N3MEHYMBOCTB — CBOMCTBA OPraHU3MOB.

['eHeTHKa — HayKa 0 3aKOHOMEPHOCTAX HACJIEACTBEHHOCTH U M3MEeHYUBOCTH. [ .Mennens —
OCHOBOIIOJIO’)KHUK TE€HETUKH. ['eHeThueckass TEpMHUHOJOTHS U CHUMBOJIMKA. 3aKOHOMEPHOCTH
HacJIeJIOBaHus, yCTaHOBJICHHbIE I.MeH eneM.

XpoMocoMHasi TeopHsl HacsieICTBeHHOCTH. COBpeMEHHbIE MTPEJICTaBICHUS O TeHE U TeHOME.
HacnencrtBeHHas M HEHAcleICTBEHHas HW3MEHUYMBOCTb. BIusHME MyTareHoB Ha OpraHHU3M
yesioBeKa. 3Haue€HUe TeHEeTUKU JUI METULIMHBI U cenekuuu. HacnenoBanue npu3HakoB y UeI0BeKa.
[Tonossle xpomocombl. CLiEIIEHHOE ¢ 110JIOM HaclieioBaHue. HacnencTBeHHble 00J1€3H YeIoBeKa,
UX NPUYHUHBI U TPOPUIAKTHKA.

['enetuka — teopernueckass ocHoBa cenekuuu. Cenexuus. Yuenume H.M. BaBumoBa o
LEHTpaX MHOTro00pasus U MPOUCXOKACHUS KyJIbTYPHBIX pacTeHUH. OCHOBHBIE METO/bI CEJICKIIH:
ruOpuIu3aIysl, ICKYCCTBEHHBIN 0TOOpP.

buotexHonorus, ee JOCTUKEHUS, IEPCIEKTUBBI PA3BUTUSA. DTUYECKHUE aCIIEKThl Pa3BUTHUSA
HEKOTOPBIX HCCIIET0BaHUN B OMOTEXHOIOT UM (KIOHUPOBAHHUE YEIIOBEKA).

Jlemoncmpayuu

MHoroo6pa3ue opranu3MoB.

OOMeH BellecTB U peBpalleHus SHepruu B kietke. doTtocunres. Jlenenne KIeTku (MUTO3,
Mmeiio3). CriocoOsl Oecniosioro pa3MHoskeHusi. [lonoBbie kieTku. OMI0J0TBOPEHUE Y PACTEHUM U
KUBOTHBIX. VHIuBUIyanbHOE pa3BUTHE oOpraHu3Ma. MOHOTUOPHIHOE  CKpELIMBAaHUE.
Hurubpunnoe ckpemuBanue. Ilepekpect xpomocom. HenonHoe nomunupoBanue. ClienyieHHOE
HacnenoBanue. HacnenoBanue, cueruieHHoe ¢ mosnoM. HacnencTBeHHble OOJIE3HM 4YeOBEKa.
BnusHpue — ankoroiaumsMa,  HApKOMaHWHM, KypeHUs Ha  HACJIEACTBEHHOCTb.  MyTrauuu.
MonudukanonHas U3MEHYUBOCTb.

LleHTpbl MHOTOOOpa3Us U MPOUCXOKICHUS KyJIbTypHbIXpacTeHul. VIckyccTBEHHBIN 0TOOD.
I'mbpuauzamnus. MiccinenoBanus B 001aCTH OMOTEXHOJIOTHH.

Jlabopamopusie u npaxmuueckue pabomsi

BrIsiBIeHHE MPU3HAKOB CXOJCTBA 3apOJbIIICH YEIOBEKA U JPYIMX MJICKOMUTAIONIMX Kak
JI0Ka3aTeIbCTBO UX POJCTBA.

CocTaBiieHHE MPOCTEUIIINX CXEM CKPCIIMBAHUS.

Perrenne aieMEHTapHBIX TCHETHYECKHX 3ajad. BbIIBICHHE HCTOYHHKOB MYTarcHOB B
OKpY’Karolei cpesie (KOCBEHHO) U OLIEHKA BO3MOKHBIX TOCIICICTBUI MX BIMSHUS HA OPraHU3M.

AHajanM3 W OICHKAa JTHYECKHMX acCIEeKTOB pa3BUTHS HEKOTOPBIX HCCIICIOBAaHUN B
OMOTEXHOJIOTHH.

BUJ

Hctopus 3BOIIOLIMOHHBIX UIEH.

3nauyenue pabot K. Jlunnes, yuenus XK.b. Jlamapka, sBomonronHoi teopun Y. JlapBuna.
Ponb 3BoOMOLIMOHHON Teopuu B (HOPMUPOBAHUU COBPEMEHHOW E€CTECTBEHHOHAYYHOW KapTHHBI
MHpa.

Bun, ero kpurepuu. Ilomymnsauusa - CTpyKTypHas €IMHMIIA BUAA, €AWHHULA JBOJIOLMM.
JIBIDKYyIIIME CHITBI HBOJIIOLINH, X BIHUSHUE Ha TeHO(OH I OMYJIALIUY.

Cunretnueckas Teopus Bomonuu. Pesynbratel 3Bomonuu. CoxpaHeHne MHOrooOpas3us
BUJIOB KaK OCHOBA YCTOMYMBOTO pa3BuTUsl Onocdepsl. [IpHunHbl BRIMHUpPaHUS BUIOB.

buonoruueckuii nporpecc u OMOIOrHYECKU perpecc. I'unores3sl NpOUCX0XKACHUS KUZHU.
OTMuuTeNnbHbIE NIPU3HAKU KUBOTO. YCIIOKHEHHUE XUBBIX OPraHM3MOB Ha 3emile B IIpolecce
DBOJIIOLIMM. ['MIIOTE3bI IPOUCXOXKICHUS 4YenoBeka. JlokasaTeslbcTBa pPOJCTBA 4YEJIOBEKA C
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MIICKOIIUTAIOIIIUMHU KUBOTHBIMH. SBOJHOLII/IH YCJIOBCKaA. HpOI/ICXO)KI[eHI/IC YCIIOBCUYCCKHUX pac.

Jlemoncmpayuu

Kputepun Bupa. Ilonmynsiuuss — CTPYKTypHas €IWHUIIA BHAA, €IUHHUIA SBOIIOLMU.
JIBU>KYIIME CHUIIBI 3BOJIIOIMU. BO3HUKHOBEHHE U MHOTOOOpa3ye MpUCIOCOOIECHUN Y OpraHU3MOB.
OO0pa3oBaHNEe HOBBIX BUI0B B IPUPO/JIE.

DBOJIOLMS PACTUTEIIHLHOTO MUPA.

DBOJIIOIHS )KUBOTHOTO MUpa.Pekue u ucyesaromniyue BUIbl.

@opMBbI  COXPAaHHOCTHM MCKOMAEMBIX PACTEHHM W JKUBOTHBIX. J[BMIKyIIue CHIIbI
anTponorenesa. [Ipoucxoxaenue yenoneka. [ [porucxoxaeHue 4enoBeyecKux pac.

Jlabopamopuvie u npakmuueckue pabomoi

Onucanue ocobeli Buaa no Mop¢oIorHueckoMy KpUTEpUIo. BhIsiBIeHHE N3MEHUUBOCTH Y
ocobeil ogHoro Buaa. BeisiBnenue nprucnocoOaeHnil y opranu3MoB K cpesie OOUTaHMUS.

AHanu3 ¥ OLIEHKA Pa3IMYHbIX TUIIOTE3 IPOUCXOKICHUS KU3HHU.

AHanu3 1 OLICHKA Pa3IMYHbIX TUIOTE3 MPOUCXOXKICHUS YEIOBEKa.

IKOCHUCTEMBI

DKosoruveckue GakTophl, NX 3HAUYCHUE B )KHU3HU OPTAaHU3MOB.

buonornueckue puTMsl.

MexBU0BbIC OTHOIICHUS: TAPA3UTU3M, XUIIIHUYECTBO, KOHKYPEHIUsI, CHMOKO03. Bunoas u
MIPOCTPAHCTBEHHAS CTPYKTYpa SKocucTeM. [TuteBsie CBsA3H, KPYroBOPOT BEIIECTB U MPEBPAIICHHUS
SHEPTUU B IKOCHCTeMaX. [ [pHUUHBI YCTOWYHUBOCTH i CMEHBI 3KOCHCTEM.

HckyccTBeHHBIE COO0IIECTBA — aTrPOIKOCUCTEMBI.

buocdepa — rnmobanpHas skocuctema. Yuenue B. U. Bepuanckoro o6uocdepe. Ponb sxuBbix
OpraHu3MoB B Ouocdepe.

bruomacca. bruonornyeckuii KpyroBopoT (Ha mpuMepe KpyroBopoTa yriepoaa). DBOFOIHS
ouoctheprl. ['mobGanmpHBIE SKONOTHYECKHE MpoOIEeMbI W TyTH uHX pemeHus. llocneacTBus
NEeATEIIbHOCTH YEJI0BEKa B OKpyKarolen cpene. [IpaBuia noseaeHus B IpUPOIAHOM Cpee.

Jlemoncmpayuu

Dkonoruyeckue GakTopbl U MX BIMSHUC Ha OpraHU3Mbl. buojorndeckue putMbl. MexBH
JIOBBIC  OTHOIICHMS: TAPa3UTU3M, XHI[HUYECTBO, KOHKYPCHIUs, CUMOMO03. SIpycHOCTb
PacTUTEIHHOTO co00MIecTBa. [IHIIeBIC LMK U CETH.

Dkonoruyeckas nupamuaa. KpyroBopoT BEHIECCTB U MPEBPAIICHHS SHEPTHH B 9KOCHCTEME.

Okocucrema. Arposkocucrema. buochepa. Kpyrosopor yriepoma B Ouocdepe.
buopaznoobpasue. ['modansHbIe IKOIOTHUECKHIE TTPOOIICMBI.

[TocnencTBust neATENHPHOCTH YEJOBEKa B OKpYyXawmiel cpene. buocdepa u denosek.
3anoBeIHUKH U 3aKa3HUKKU Poccui.

Jlabopamopusie u npaxmuyeckue pabomsi

BrisiBIeHHE aHTPONOT€HHBIX U3MEHEHHUI B 9KOCHUCTEMax CBoe MecTHOCTH. CocTaBiieHue
CXEM Tepe/iaur BEIIeCTB U dHEPruu (1erel MUTaHus).

CpaBHUTENIbHAS XapaKTEPUCTUKA TMPUPOAHBIX OKOCUCTEM M arpod3KOCHCTEM CBOEH
MecTHocTH. MccnenoBanrne N3BMEHEeHN B 9KOCUCTEMAaX Ha OMOJIOTUYECKUX MOJIEISIX (aKBapUyM).

PelieHue sK0JIOrMYECKUX 3a/1a4.

AHanm3 ¥ OIEHKAa TIOCIEACTBUI COOCTBEHHOW MACSITEIILHOCTH B OKpYXKAIOIeH cpere,
TJI00ATEHBIX YKOJIOTUYECKHUX MPOOJIEM U MyTeH UX pelIeHUs.



TPEBOBAHMUS K YPOBHIO ITIOAI'OTOBKHU BbIITYCKHUKOB

Ooyuarouwuiica 00nxceH 3HAMb/NOHUMAMD

— CTpoeHue OMOJOTHYECKHX OOBEKTOB: KIETKH; T€HOB M XPOMOCOM; BHIA U IKOCHUCTEM
(cTpyKTYypa);

— CYIIHOCTh OMOJIOTHUYECKUX TIPOLIECCOB: pa3MHOXKEHHE, OIUIOAOTBOPEHHUE, ACHCTBHE
HCKYCCTBEHHOTO M €CTECTBEHHOI'0 0TOOpa, GOpMUpOBaHHE MPUCIOCOOIEHHOCTH, 00pa3oBaHKE
BUJIOB, KPYTOBOPOT BEILLECTB U MPEBPAILEHHS SJHEPTHH B SKOCUCTEMAaX U Ouocdepe;

— BKJIAJ BBIJAIOIINXCS YYCHBIX B pa3BUTHE OMOJIOTHYECKON HAYKH;

— OHMOJOTUYECKYI0 TEPMUHOJIOTHIO U CHMBOJIHKY.

ymems 00bACHAMY .

— poJsb Onosioruu B OPMUPOBAHUM HAYYHOI'O MUPOBO33PEHHUS;

— BKJIaJ OMOJOrMYECKUX Teopuil B (pOpMHpOBaHHE COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTHHBI MUPA;

— €IMHCTBO KHUBOM U HEXKUBOM MPUPOJIbI, POJCTBO KUBBIX OPTaHU3MOB;

— OTpULIATEJIbHOE BIMSHHUE aJIKOTOJIsI, HUKOTHHA, HAPKOTUYECKUX BEIECTB Ha pa3BUTHE
3apoJIblla YeJIOBeKa;

— BJIMSHUE MYTarceHOB Ha OpPraHU3M YeJIOBEKa, SKOJOTUYECKUX (PAKTOPOB HAa OPraHU3MBI;
B3aMMOCBSI31 OPraHU3MOB U OKPYXaloUel Cpe/ibl;

— NPUYMHBI HBOJIIOLUHU, W3MEHSEMOCTH BHUJIOB, HApYIIEHUH pa3BUTHUS OPIraHU3MOB,
HACJIEZICTBEHHBIX 3a00JI€BaHM, MyTaI1il, yCTOHYUBOCTH U CMEHBI 3KOCUCTEM;

— HEOoOXOJUMOCTH COXpaHEHHUsI MHOrooOpa3usi BUJIOB;

ymemn:

— pemath >JIeMEHTapHbIe OMOJIOTHYECKHE 3a/ladyM; COCTaBISATh 3JEMEHTapHbIC CXEMbI
CKpEIMBAaHUS U CXEMBbI IEPEHOCA BEILIECTB U AHEPTUU B IKOCHCTEMaxX (L€ MUTAHUS);

— OIHUCHIBATh 0cO0EH BUAOB 110 MOP(HOIOrHUECKOMY KPUTEPUIO;

— BBIABIIAITH MPHUCIIOCOOJIEHUSI OPraHU3MOB K cpefie 0OMTaHMsI, HICTOYHUKH MYTarcHOB B
OKpYyarolieil cpeie (KOCBEHHO), aHTPOIIOIE€HHbIE N3MEHEHMSI B 3KOCHCTEMAX CBOEM MECTHOCTH;

— CpaBHMBaTh: OMOJIOTMYECKHE OOBEKTHbl (XMMUYECKHUH COCTaB Tell KMBOW U HEKUBOMN
IIPUPOABI, 3aPOJBIIIM YEJIOBEKA U JIPYTUX MIIEKONMTAIOIIMX, IPUPOAHBIE SKOCUCTEMBI M arpo
HKOCUCTEMBI CBOEH MECTHOCTH ), TIPOIECCHI (€CTECTBEHHBIM U UCKYCCTBEHHBIH OTOOp, MOJIOBOE U
Oecroioe pa3MHOXKEHHKE) U JIeaTh BHIBOIBI HA OCHOBE CPaBHEHUSI;

— aHaAJIM3UPOBAThH U OLICHUBATH PA3IMUYHbIE TUIOTE3bl CYIIHOCTH KU3HH, TPOUCXOKICHUS
KU3HU M YEJIOBEKa, INI00aJbHbIE HKOJOTUYECKHE MPOOIeMbl U MyTH WX PEIICHHUs, MOCIEACTBUS
COOCTBEHHOI JIeATEILHOCTH B OKPY/KAIOILEH Cpefie;

— U3y4aTb U3MEHEHHs B DKOCHCTEMAaxX Ha OMOJIOTrMYEeCKIX MOJACIISX;

— HaxXoAWTh WHGOPMANHMIO O OHOJOTUYECKUX OOBEKTaX B PA3IMYHBIX HCTOYHUKAX
(y4eOHBIX TEKCTaxX, CIPaBOYHMKAX, HAYYHO-TIOMYJSIPHBIX H3JAaHUAX, KOMIBIOTEPHBIX Oa3ax
JaHHBIX, pecypcax MIHTepHEeT) U KpUTUYECKHU €€ OLICHUBATD;

— HUCIOJIBb30BaTh MPHOOPETEHHbIE 3HAHUS M YMEHHUS B NPAKTUYECKOW IESATEIBHOCTH U
MOBCETHEBHON JKM3HU ISl COONIIOJIEHUST Mep MPOPHIAKTUKA OTPABICHHUH, BUPYCHBIX U JPYTHX
3a00JIEBaHMI, CTPECCOB, BPEAHBIX MPUBBIYEK (KypEeHUE, AJIKOTOJIU3M, HAPKOMaHHUS);

— IPUMEHSTH MpaBUjIa MOBEICHUS B IPUPOAHON Cpejie; OKa3aHUs MepBOi MOMOIIH NPy
MNPOCTYIHBIX U APYTUX 3a00JIEBaHUSIX, OTPABICHNN MHUILEBBIMUA MPOAYKTAMHU; OLIEHKH dTHUYECKUX
aCIIEKTOB HEKOTOPBIX UCCIIEIOBAHUH B 00J1aCTH OMOTEXHOJIOTHH (KIIOHUPOBAHUE, HCKYCCTBEHHOE
OILJIOIOTBOPEHUE).



