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1. IlnanupyemMble pe3yJbTaThl OCBOEHHUS Y4eOHOr0 MpeMeTa

Brimyckauk Ha 6a30BOM YPOBHE HAYUHUTCS:

— packpbIBaTh Ha MPUMEPAX pOJIb OMOJIOTUU B (OPMUPOBAHUU COBPEMEHHOMU
HAyYHOU KapTUHBI MUPA U B IPAKTHUECKOMN JEATEIHHOCTH JTIO/ICH;

— TMOHMMAaTh ¥ OINHCHIBAaTh B3aMMOCBS3b MEXKIY €CTECTBEHHBIMH HAayKaMH:
Oouonoruei, (pU3MKOMN, XUMUEN; YyCTaHABIMBATh B3aUMOCBS3b IPUPOJAHBIX SIBJICHUMN;

— TIOHMMAaTh CMBICJ, pa3IuyaTh W OIUCHIBATH CHUCTEMHYIO CBSI3b MEXKIY
OCHOBOIIOJIATAIONIMMH  OWOJIOTUYECKUMHU TOHITUAMH: KIJIETKA, OpraHW3M, BUJ,
IKocucTema, ouocdepa;

— WCHONB30BaTh OCHOBHBIE METOABI HAYYHOTO TO3HAHHWS B  Y4eOHBIX
OMOJNIOTMUECKUX  HCCIEOBAHUSAX, TMPOBOJAUTH OKCIEPHUMEHTHl 10 HU3yYEHHUIO
OMONIOTMUECKUX OOBEKTOB U SIBICHHUH, OOBSACHATH PE3YyIbTaThl JKCIEPUMEHTOB,
aHAIIM3UPOBATH UX, POPMYITUPOBATH BHIBOIHI,

— (opMmynHpoBaTh THUIIOTE3bI HA OCHOBAaHUHU MPEIJIOKEHHONW OMOIOTHYCCKON
UHPOPMAINH | MIPeiaraTh BApUaHThI POBEPKH TUTIOTE3;

— CpaBHHBATHh OMOJIOTHYECKHE OOBEKTHI MEXKIY COOOH MO 3aJaHHBIM KPUTEPHSIM,
JIeNIaTh BBIBOJIBI 1 YMO3aKIIIOUEHHUSI HA OCHOBE CPAaBHEHUS;

— 00OCHOBBIBAaTh €IWHCTBO JKMBOH ¥ HEXWBOW MPHUPOMABI, POJCTBO JKHUBBIX
OpPraHMW3MOB, B3aUMOCBSI3M OPraHU3MOB M OKpPYXKaWOIIEH Ccpelabl Ha OCHOBE
OMOJIOTUYECKUX TEOPHUH;

— TMPUBOAUTH IMPUMEPHI BEUIECTB OCHOBHBIX I'PYII OPraHUYECKUX COEIUHEHUN
KJIETKHU (OENIKOB, KUPOB, YIIIEBOJIOB, HYKIEMHOBBIX KUCIIOT);

— pacrno3HaBaTh KIETKH (IIPOKAPHUOT M IYKAPUOT, PACTEHUH W >KUBOTHBIX) TIO
OMMCAHMIO, HA CXEMATHUYECKUX H300paKEHUSX; YCTAHABIMBATH CBS3b CTPOCHUSA U
(GYHKIMI KOMIIOHEHTOB KJIETKH, 00OCHOBBIBATH MHOTO00Opa3ne KIETOK;

—  pacro3HaBaTh MOMYJIAINIO U OMOJOTUYECKHUIA BUJI 10 OCHOBHBIM MTPU3HAKAM;

— ONHUCHIBaTh (EHOTHUN MHOTOKJIETOYHBIX pACTEHUH U  KUBOTHBIX TIO
MOP(]OTOTHIECKOMY KPUTEPHUIO;

—  OOBACHATH MHOTOOOpA3Ke OPraHUu3MOB, TPUMEHSSI SIBOIOIMOHHYIO TEOPHIO;

—  KJIacCUpUIUPOBATh OUOJIOTUYECKUE OOBEKTHl Ha OCHOBAHUU OJHOTO WM
HECKOJIbKMX CYIIECTBEHHBIX IMPU3HAKOB (TUIBl MUTAHMS, CIOCOOBI JbIXaHUS H
pa3MHOKEHUS, 0COOCHHOCTH Pa3BUTHA);

—  OOBSACHATH IPUYUHBI HACJIEICTBEHHBIX 3a00JIC€BaHUI];

— BBIBJISITH WM3MEHUMBOCTH Y OPraHU3MOB; OOBSCHATH IPOSIBICHHUE BUIOB
M3MEHYMBOCTH,  HCHONB3ysS  3aKOHOMEPHOCTM  HM3MEHYMBOCTH;  CpPaBHUBATH
HACJIEICTBEHHYIO U HEHACJIEICTBEHHYIO H3MEHYUBOCTH;

—  BBIABJIATH MOPQOJOTrHYecKre, (PU3NOIOTUYECKUE, TOBEACHUYECKUE aJanTaluu
OpPTraHM3MOB K Cpejie OOMTaHus U AEUCTBUIO SKOJIOTHUECKUX (PaKTOPOB;

— COCTaBIISITh CXEMbI IIEpeHOCa BEIIECTB M SHEPruU B HKOcHcTEeME (IeTH
MMUTAHUA);

— TPHUBOJUTH JOKa3aTeNbCTBA HEOOXOAMMOCTH COXpaHEHHs OuopasHooOpazus
U1 YCTOMYMBOTO Pa3BUTHUS U OXPaHbI OKPYIKAIOILIEH CPeIbl;




— OLEHHUBATh JOCTOBEPHOCTh OHMOJIOTMUECKOW HH(OpPMAIMH, MOJIYyYEHHOU U3
Pa3HbIX UCTOYHUKOB, BBIIEISATh HEOOXOAUMYIO HH(POPMALIUIO SISl UCIIOJIb30BAHUS €€
B y4eOHOH JESTENIbHOCTU U PEIICHUU MPAKTUYECKUX 3a]1ay;

— TpeACTaBIATh Ouomornueckyro wuHGOpPMALUIO B BUIAE TEKCTa, TaOJIUIbI,
rpaduka, JuarpaMMbl U 1€J1aTh BBIBOJIBI HA OCHOBAHUHM NPECTABICHHBIX JaHHBIX;

— OLEHUBaTh pOJIb JOCTH)KEHMH TE€HETUKH, CEJIeKIUH, OHMOTEXHOJOTUU B
MPaKTUYECKOM AESITEIbHOCTH YeJIOBEKa U B COOCTBEHHOM KU3HU;

— OOBACHATHP  HEraTMUBHOE  BIMSHUE  BELIECTB  (AQJIKOrojsl, HHUKOTHHA,
HAapKOTHYECKHUX BEILIECTB) HA 3apOBILIEBOE PA3BUTHE YEIIOBEKA,;

—  OOBSCHATH MOCJIEICTBUS BIUSIHUS MYTareHOB;

—  OOBACHATH BO3MOXKHBIE PUYUHBI HACIECTBEHHBIX 3a00JI€BaHUN.

BoimyckHuK Ha 0a30BOM YPOBHE MOJTYYUT BO3ZMOXKHOCTh HAYUUTHCS:

— JlaBaTh Hay4YHOE O0BsICHEHHE OMOJOrnYecKuM (hakTam, mpoieccam, sBICHUSIM,
3aKOHOMEPHOCTSIM, UCITONB3YS OHOJIOTUYECKUE TEOPUU (K1eToYHY10,
HBOJIIOIIMOHHYIO0), YYeHUe 0 Ouocdepe, 3aKOHbI HACIEACTBEHHOCTH, 3aKOHOMEPHOCTH
U3MEHUYUBOCTH;

—  XapakTepu30BaTh COBPEMEHHBIE HAMpaBICHUS B PA3BUTUU OUOJOTHUU;
OINKCHIBATh UX BO3MOXHOE MCIIOIB30BAHUE B MPAKTHUUYECKON IEATEIbHOCTH;

— CpaBHUBATh CHOCOOBI JEICHUS KIETKU (MUTO3 U MEHO03);

— pemaTh 3agaud  Ha TnocTpoeHue ¢parmenra Bropod uenu JHK 1o
npemioxenHomy ¢parmenty nepsoit, UPHK (MPHK) no yuyactky JIHK;

— pelarh 3aJa4d Ha ONPENENIEHHE KOJIWYECTBA XPOMOCOM B COMAaTHYECKHUX H
MOJIOBBIX KJIETKAX, a TaKKe B KJIETKAX Mepe]] HayaJloM JejeHus (Meio3a Wil MUTO3a)
U IO €r0 OKOHYaHUU (JJ1s1 MHOTOKJIETOUYHBIX OPTraHU3MOB);

— pemiaTh FeHETHMYECKHE 3a7aud Ha MOHOTMOPHUIIHOE CKpPEIIMBAHHUE, COCTABIATH
CXeMbl MOHOTHOPHIHOTO CKpPEIIMBAaHUS, MPUMEHSS 3aKOHBI HACIIEICTBEHHOCTH W
UCTIOJIBb3Ys OMOJIOTHYECKYI0 TEPMHUHOJIOTHIO U CUMBOJIUKY:;

— YCTAaHaBJIMBATh THUIl HACIIECIOBAHUS W XapaKTep MNPOSBICHUS IpPU3HAKA IO
3aIaHHOM CXEeM€E POJOCIOBHOM, MPUMEHSIS 3aKOHBI HACJIEICTBEHHOCTH;

— OILICHMBATh PE3yJIbTaThl B3aUMOJECHCTBUSI YEJIOBEKAa M OKPYKAIOUIEH Cpenbl,
IIPOTHO3UPOBATh  BO3MOXKHBIE  IIOCJIEACTBHS ~ JCATENBHOCTH  YEJOBEKa IS
CYIIECTBOBAHUS OTJEIbHBIX OHOJOTHYECKUX OOBEKTOB M WENbIX MPHUPOIHBIX
COOOIIECTB.



2. Conepsxkanye v4eOHOro npeaMera

buonorus kak KOMIUIEKC HAYK O )KUBOU IIPUPOJE

buonorns kak KOMIUIEKCHasi HayKa, METOJbl HAy4YHOTO IIO3HAHMS,
ucnoib3yemple B Ouonoruud. CoBpeMeHHbIC HampaBjieHUs B Ouojoruu. Poib
O6uosioruu B (POPMHUPOBAHNU COBPEMEHHON HAy4YHOW KapTUHBI MUPA, MPAKTHYECKOE
3Ha4YCHUE OMOJIOTUYECKUX 3HAHUU.

Buonorudeckre cucTemMbl Kak MpeIMET U3yUEHUsT OUOJIOTHH.

CrpyktypHBbI€ ¥ (YHKIIMOHAIBHBIE OCHOBBI KU3HU

MonekyJsipHble OCHOBBI XM3HU. Heopranmyeckue BENIECTBA, WX 3HAYCHUE.
Opranudeckue BemiecTBa (YIJIEBOJABI, JUIUJbBI, OCJIKH, HYKJIECUHOBBIC KHUCIIOTHI,
AT®) u ux 3HaueHue. buononummepsl. JIpyrue opraHuyecKue BEIIECTBA KIETKH.
Hanorexnonoruu B OMOJIOTHH.

[MuTosorus, MeToabl IUTONOTUHU. Poyib KJIETOYHOW TEOpUM B CTAaHOBJICHUU
COBPEMEHHOMN €CTECTBEHHO-HAYUYHOU KapTUHBI Mupa. KieTku mpokapuoT v 3yKapHuor.
OCHOBHBIC YaCTU U OPTAHOUJIBI KJIETKH, UX (QyHKIIHH.

Bupycel — HekinetouHnas QopMa Ku3HHM, Mepbl NPO(PUIAKTUKH BUPYCHBIX
3a00JIeBaHUI.

KuznenesarenbHocTh  KiIeTKW.  [lmactuueckuit  oOmen.  dorocuHTes,
XeMocuHTe3. bruocuHTe3 Oenka. DHepreTudeckuii oOMeH. XpaHeHue, Iepenada U
peanu3amus HacJeJCTBEHHON wuHpopMmanuu B kieTke. ['eHeTwmueckuii koi. ['ew,
reHoM. ['eHomuKka. BivsitHue HapKOTE€HHBIX BEIIECTB Ha MPOIIECCHI B KIIETKE.

Knerounsrii nmkin: wHTEpdaza U aeneHue. MHUTO3 U MeHO03, WX 3HAYCHHE.
ComaTnyeckue U MoJIOBbIE KIETKHU.

Opranuszm

Opranusm — e€IMHOE 1IETIOE.

KusznenearenbHOCTh opranusma. Perymnsmnms GyHKIUNA oprannu3Ma, roMeocTas.

Pasmuoxenue opranu3moB (6ecmnonoe u mojioBoe). CrocoObl pa3sMHOKEHUS Y
pacTeHHil W >KUBOTHBIX. MHAUMBHAYyalbHOE pa3BUTHE OpraHu3Mma (OHTOTEHE3).
[IprunHbl HapylIEHUH pa3BUTHUA. PETpoAyKTHBHOE 310pOBbE YEIIOBEKA; TTOCIEACTBUS
BIIMSHUS aJIKOTOJIsl, HUKOTHHA, HApPKOTMYECKUX BEUIECTB Ha AMOpPUOHAIBHOE
pa3BUTHE Yen0BeKa. JKU3HEHHBIE LIMKIIbI Pa3HBIX TPYIIIT OPraHU3MOB.

I'enernka, MeTonbl TeHETHKH. ['€HeTMYeCKas TEPMHHOJIOTMS W CUMBOJIMKA.
3akoHbl HacneAacTBeHHOCTH I'. Menaens. XpoMocoMHasi Teopusi HaclI€ACTBEHHOCTH.
Omnpenenenue nona. CLUEmIEHHOE ¢ MMOJIOM HacJie10BaHUeE.

I'enetuka denoBeka. HacneacTBeHHble 3a0o0JieBaHUs YellOBEKa U HUX
MpeaynpexIeHne. DTUUECKHE aCTIeKThI B 001aCTH METUIIMHCKOW T€HETUKU.

I'enotun wu cpena. HenacnencrBeHHas wu3MeHYMBOCTH. HacnenctBeHHas
M3MEHUYMBOCTb. MyTareHspl, UX BIUSHUE HA 3I0POBbE UYEIIOBEKA.

Jlomectukamuss u cenekuus. Mertoasl cenekuuu. bHOTEXHOJOrus, €€
HaIpaBJICHUs] U IEPCIEKTUBBI pa3BUTHS. brioGe30macHOCTb.

Teopust 3BOJIIOLIMA



Pa3zButne HBOMIOLMOHHBIX WIEHW, J3BOJMOUUMOHHAs Teopus Y. /lapBuHa.
CuHTeTHUeCcKass Teopus HBOMIONUH. CBUACTEIBCTBA ABOJIIOIUU JKUBOW TPUPOJIHI.
MukposBosoniisi W Makpo3Boidtonus. Bum, ero kpurepuu. [lomymsmus —
AJIEMEHTApHAs CAWHHIA ABOJIIONUHU. JIBHIKYyIHE CWIIBI SBOIONWW, WX BIHMSHUC Ha
reHodoH 1 omysauy. HanpasieHHs 3BOJTIOIIHH.

MuorooOpasue OpraHM3MOB KaK pE3yJbTaT dSBOJIONUH. [IpUHIIUTIBI
KJaccuduKaIuu, CucTeMaTHKa.

PazButue xxu3nu Ha 3emiie

['umore3bl mpoucxokaeHus *)u3HH Ha 3emiie. OCHOBHBIE JTaIlbl DBOJIFOIIUU
OpPraHUYECKOTO MHpa Ha 3emiIe.

CoBpeMEeHHBIC TIPEJICTABICHUS O TPOUCXOXKIACHUU YeJIOBEKa. BOJIOLHUS
JeyioBeka (aHTpororeHes). JIBWKyIue CHUIBI aHTpOIOreHe3a. Pachl deroBeka, WX
IPOUCXOXKCHUE U CTMHCTBO.

OpraHu3Mbl 1 OKpYIKaromas cpeaa

[TprcniocoOIeHHsI OPraHU3MOB K JICHCTBUIO KOJIOTHYECKUX (PaKTOPOB.

buoreonieno3. Dxocuctema. Pa3zHooOpasme skocucteM. B3amMooTHOIICHUs
HOIYJISAIUH pa3HbIX BHJIOB B dKocucTeMe. KpyroBopoT BEIIECTB U MOTOK SHEPTHH B
DKOCUCTEME. YCTOWYMBOCTh M JIMHAMHKA OKOCUCTEM. IlOCHeACTBUS BIMSHUS
JeSTeILHOCTH YelIoBeKa Ha dkocucTeMbl. CoxpaHeHne OMopa3Ho00pas3usi Kak OCHOBA
YCTOWYUBOCTH IKOCUCTEMBI.

Crpykrypa Ouochepbl. 3aKOHOMEPHOCTH CYIIECTBOBAaHUA  OMOCHEpHI.
KpyroBopoTs BeriecTB B 6uocdepe.

['moGanpHble  aHTpomOreHHbIe W3MEHeHuss B Ouwocdepe. IIpoOraemMbl
YCTOWYMBOTO Pa3BUTHA.

[lepcrieKTUBBI pa3BUTHS OMOJIOTHUYECKUX HAYK.

[IpumepHBIli TIepeyeHb Ja0OpPATOPHBIX M MPAKTHYECKUX padoT (Ha BBIOOP
YUUTENSA):

Hcnonb3oBanue pasnuyHBIX METOJAOB TPH U3YYCHHH OHOJOTHYECKUX
00BEKTOB.

TexHruKa MUKPOCKOITMPOBAHHS.

N3yyenue KIETOK pPAacTeHUW W KUBOTHBIX IOJ MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpeTapaTax u uxX OMHCaHHE.

[IpuroroBnenne, paccMaTpuBaHWE U OIMKMCAHUE MHUKPOIPENapaToB KIETOK
pacTeHUMN.

CpaBHeHUE CTPOCHUS KIIETOK PACTEHUM, ’KUBOTHBIX, TPUOOB U OaKTEpPUH.

N3yyenune ABMKEHHSI ITUTOTIIA3MBI.

N3yuyenue mrazmonmsa v IEmIa3MoIn3a B KIIETKaX KOXKHUIIBI JIyKa.

N3yyenne (QepMEHTAaTHUBHOTO pACIICIUICHHWS TEPOKCHAAa BOAOpPOJIa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX.

OOnHapyxeHue O€NKOB, YTJIEBOJOB, JHITHAOB C TOMOIIBI0 KaueCTBEHHBIX
pEaKIIUH.

Brigenenune JIHK.

N3yyeHnne KaTtaauTUYECKON aKTUBHOCTH (PEpMEHTOB (Ha TpUMeEpe aMHIIa3bl
WJIU KaTaJiasbl).

HaGmroneane wMuTO3a B KIETKaX KOHYMKA KOpEIIKa JyKa Ha TOTOBBIX



MHKpOIIpernaparax.

N3y4yeHnue XxpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTax.

N3yuenue craguii Mmeio3a Ha TOTOBBIX MUKpOIIpEnaparax.

N3ydenue cTpoeHus MOJ0BBIX KIIETOK Ha TOTOBBIX MUKpOIIpenaparax.

Pemenue srneMeHTapHBIX 3a/1a4 10 MOJIEKYJISIPHON OMOJIOTHH.

BreisiBiieHMe NpU3HAKOB  CXOACTBA  3apOJbIIIEH 4YeloBEeKa U JIpyrux
II03BOHOYHBIX JKUBOTHBIX KaK JI0Ka3aTEIbCTBO UX POJCTBA.

CocraBiieHHE 2JIEMEHTAPHBIX CXEM CKPEIIUBAHUS.

Pemenue renernueckux 3amad.

N3yuyenue pe3yiapTaTOB MOHOTMOPUIHOTO M JUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(UIIBI.

CocraBiieHHE U aHAIU3 POJIOCIOBHBIX YEIIOBEKA.

N3y4yeHnne n3MEHUYMBOCTH, IIOCTPOCHHUE BaPUALIMOHHOIO psifia U BapUALlMOHHOMN
KpHUBOM.

Onucanue ¢peHoTumna.

CpaBHeHue BUJIOB 110 MOP(HOIOTHYECKOMY KPUTEPHIO.

Onucanue nprcnoco0JIEHHOCTH OpraHu3Ma U €€ OTHOCUTEIILHOTO XapakTepa.

BoisiBnenne  mpucnocoONieHWd — OpraHu3MOB K BIMSHHUIO — Pa3IMYHBIX
HKOJIOTHYECKUX (PaKTOPOB.

CpaBHEHHE aHATOMUYECKOTO CTPOEHHUS PACTEHUI pa3HbIX MECT OOUTAHUSI.

MeTtoibl u3MepeHus (PaKkTopoB cpeibl OOUTAHUS.

N3ydeHne 3K0N0rndecKknx afanTaluii 4eIoBeKa.

CocraBiieHre TUIIEBBIX LENEN.

N3ydenue u onucanue 3KOCUCTEM CBOEH MECTHOCTH.

MopaenupoBaHue CTPYKTYp U IPOLECCOB, MPOUCXOIAIIMX B AKOCUCTEMAX.

OueHKa aHTPONOT€HHBIX U3BMEHEHUN B IPUPO/IE.



3. TemaTnueckoe MJIAHUPOBAHUE

10 kxmacc
Ne n/m Tematnueckuil pazaen KonnyecTBo yacoB
1. buomorus xak 3
Hayka. MeToJ1bl HAYYHOT'0 TO3HAHUSI
2. Knerka 11
3. Opranuszm 20
Hroro 34
11 kmacc
Ne i/ TemaTnueckuid paszien KomumyecTBo yacos
1. Bun 21
2. OKOCHCTEMBI 12
3. Peszeps 1
Hroro 34
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