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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOTI'O ITIPEJIMETA

BbinyckHuk Ha 6230BOM YPOBHE HAYYHMTCS

BobinyckHHK Ha 62a30BOM YPOBHE NOJIYYHT
BO3MOKHOCTb HAYYHTHCS

Buonozcusn kak Komnjiekc HAYK 0 Hcugol npupoode

® pacKpeIBaTh Ha MPUMEpPAX POJH OHMOJOTHH
B (hopMupoBaHHM COBpEMEHHON HAyYHOI
KapTUHBL MHpPa © B  TPAKTUIECKOH
JESATSIILHOCTH JIFOJICH;

® T[IOHMMAaThb W OINHCHIBATH B3aMMOCBS3b
MEeXIy €CTECTBEHHBIMHU HayKamHu:
OroJIorueH, (hH3uKOH, XHUMUEH;
YCTaHABIMBATh B3aMMOCBS3b IPUPOTHBIX
SIBJICHUM;

® MIPE/ICTaBIAThH OHMOJIOTHIECKYIO
nH(GOPMAIUI0 B BHUJAE TEKCTa, TaOIHIIEI,
rpaduka, TMarpaMMbl U JIeIaTh BBIBOJBI Ha
OCHOBAHHWHU MPECACTABJICHHBIX JaHHBIX.

e Oasamb HayuHoe o0vscHeHUue
ouonocuyeckum  gaxmam,  npoyeccam,
AGNCHUAM, 3AKOHOMEPHOCHIAM,

®  Xapaxmepuzoeamv cospemenHbie
Hanpaenenus 6  pazeumuu  OuorocUU;
ONUCHIBAMb UX B03MONCHOE UCHONL30BAHUE
6 NPAKMUYECKOU OesimeabHOCHIU.

CmpykmypHble U hyHKUUOHATbHBLE OCHOBBL HCUZHU

® [IOHUMATh CMBICH, Pa3IN4aTh U ONHCHIBAThH
CHCTEMHYIO CBSI3b MEKTY
OCHOBOTIOJIATAOIUMHA  OMOJIOTHYECKUMHU
IIOHATUAMMU: KJICTKA, OpraHusm, BU/,
aKocucTeMa, bnocdepa;

®  HCIIONB30BaTh OCHOBHBIE METO/IBI
HAYYHOT'O MTO3HAHUA B yd4eOHBIX
OHOJIOTHYECKHX HCCICAOBaHMSIX,

MNpOBOAUTH IJSKCHICPHUMCEHTBI IO H3YYCHUIO
OHOJIOTUYECKUX OOBEKTOB H HBJ'IeHPIﬁ,
00BACHATE PE3YIbTATBI 3KCIICPUMEHTOB,

aHAJIU3UPOBATH HX, (hopmMynHpoOBaThH
BBIBO/IbI;

e (opmynupoBaTh THIIOTE3bl Ha OCHOBaHHH
MIPEIIOKECHHOM OuomornuecKon

WHpOpPMALUK ¥ TpeliaraTh BapHaHTHI
MPOBEPKHU TUTIOTES;

® CpaBHUBATh  OWOJIOTHYECKHE  OOBEKTHI
MEXy cOO0OW MO 3aJaHHBIM KPUTECPHSIM,
JeNiaTh BBIBOABI W YMO3aKIIOYECHHUS Ha
OCHOBE CpaBHEHHS;

e 00OCHOBBIBaTb  E€AMHCTBO  JKMBOM H
HEXHMBOW TPHPOJBI, POACTBO  IKHUBBIX
OpPTraHU3MOB, B3aMMOCBSI3M OpPraHU3MOB U
OKpyXarolmel  cpebl  Ha  OCHOBE
OMOJIOTHUECKUX TEOpHil;

® [IPUBOJUTH MPUMEPHI BEIIECTB OCHOBHBIX
TPYII OPraHWYEeCKUX COCAMHEHHH KIIETKU
(6enmkoB, )KUPOB, YTIIEBOJOB, HYKIICHHOBBIX
KHCIIOT);

® pacrmo3HaBaTh KJIETKH (IPOKapHOT W
AyKapuoT, PACTCHWH U IKUBOTHBIX) II0
OIMCAHHIO, Ha CXEMaTHYECKHX
N300paKCHUSAX,  YCTAHABIMBATH  CBS3b
cTpoeHusi W (yHKIMHA  KOMIIOHEHTOB

® cpasHusamb CHOCOObL OelleHusi KIemKu
(Mumos u metios);

® pewamv  3a0ayu  HA  NOCMPOEHUE
¢paemenma  emopou yenu JHK no
NpeooNCeHHOMY — (hpazmenmy — nepeo,
uPHK (MPHK) no ywacmxy JJHK;

® pewams  3a0a4u  Ha  onpeodejeHue
KONUYECmMEa XPOMOCOM 8 COMAMUYECKUX U
NONOBbIX KIEMKAX, 4 MAKice 8 KIemKax
neped Hawaiom Oenenus (melosa UIU
MUmosa) u no e20 OKOHYaHuu (075
MHO2OKIEMOUHBIX OP2AHUZMOB),

® Oagampb HayuHoe obvscHeHue
buonocuveckum  axmam,  npoyeccam,
AGNEHUAM, 3AKOHOMEPHOCHSIM, UCHOIb3YSL
buonocuveckue  meopuu  (K1emoumyio,
98OIIOYUOHHYIO).




KJIETKH, OOOCHOBBIBAaTH MHOT'000pa3ne
KIIETOK;

KJIACCU(UIHPOBATH OuonornuecKue
OOBEKTHI HA OCHOBAaHHMU OJIHOTO WU

HECKOJIBKMX CYIIECTBCHHBIX IPU3HAKOB
(TR TIMTAHUS, CIIOCOOBI JBIXaHUS W
Ppa3MHOKeHUs1, 0COOEHHOCTH Pa3BUTHS);
MPEICTABIIATh OMOJIOTHYECKYIO
nH(pOPMAIUI0 B BHUJC TEKCTa, TaOIHIIBI,
rpaduka, qTuarpaMMbl U J€j1aTh BHIBOJABI Ha
OCHOBAHHUH IIPEICTABICHHBIX TaHHBIX.

Opzanusm

OOBSICHATh ~ MPUYHMHBI  HACIEACTBEHHBIX ® Oagampb HayuHoe obvsCcHeHUe
3a0oJieBaHui; buonocuueckum  paxmam, — npoyeccam,
BBISIBIISITh M3MEHYHBOCTH Y OPTaHU3MOB; SAGNEHUAM, 3AKOHOMEPHOCHISM, UCHOIb3YSL
OOBSICHATH MIPOSIBJICHNE BH/IOB buonocuueckue  meopuu  (K1emouHyio,
M3MEHYHMBOCTH, UCTIONB3YS 960JIIOYUOHHYIO), YueHue o Ouocgepe,
3aKOHOMEPHOCTH U3MEHYUBOCTH; 3aKOHbI HacnedCcmeeHHOCu,
CpaBHUBAThH HACTICICTBEHHYIO u 3AKOHOMEPHOCMU USMEHYUBOCMU,
HEHACJICICTBEHHYIO U3MEHUMBOCTD; ® pewamv  ceHemuuecKue  3a0a¥u  Ha
JIOCTOBEPHOCTD OMOJIOTUECKOM MoHo2UubpuoHoe CKpewusanue,
WHPOPMALIUKM, TMOJYYEHHOH M3 Pas3HBIX cocmagnims — cXembl  MOHOSUOPUOHO2O
HCTOYHHUKOB, BbILICIATH HCO6XO):[I/IMYIO CKpeuueaHusi, NPUMEHSA 3dKOHbl
WHPOPMAIIMIO JUIS HCIOJB30BaHUs €€ B HacneocmeeHHoCmu u UCNONB3YSL
yueOHOW JesITeNbHOCTH  OLEHWBATh U buonozuueckyio MEPMUHOTOUIO u
peIIeHUH TPAKTHYSCKHX 3a/1aY; CUMBOTUKY;

MIPEJICTABIAT OHMOJIOTHIECKYIO ®  YCMAaHABIUeAmMb MUN  HACIe008aAHUS U
WHPOPMAIIMIO B BUJAC TEKCTa, TaOJIHIIBI, xapakmep  nposiGleHuss  NPUHAKa  No

rpaduka, TMarpaMMbl U JICIaTh BBIBOJBI Ha
OCHOBAHHWHU MPEACTABJICHHBIX JaHHBIX
OILICHUBATH POJIb JTOCTHXKECHUHA TCHETHUKH,
CEJIEKIINH, OMOTEXHOJIOTUH B
MPAKTUYICCKON JICATEIHHOCTH YEJIOBEKa U B
COOCTBEHHOM KHU3HU;

O6’L$[CH5[TB HEraTUBHOC BJIMSAHHUC BCIIICCTB

(ayikOrOIsl, HUKOTHHA, HAPKOTHUECKUX
BEIIECTB) HAa 3apOJBIINICBOC Pa3BUTHE
YeJI0BEeKa;
OOBSICHITH [TOCJIEICTBUS BIIUSTHUS
MyTareHoB;
OOBSICHATH BO3MOYKHEIE MPUYHHBI

HaCJICICTBCHHBIX 3a00JIeBaHUM.

3A0AHHOU cXxeMe POOOCIO6HOU, NPUMEHSS
3AKOHbL HACIEOCMEEHHOCTIU.

Teopusa 3eon0oyuu
OMKChiBaTh  (EHOTUIT MHOTOKJIETOYHBIX e OJasamb HayyHoe 00vsicHeHUe
pacTeHui u ’KHUBOTHBIX 1o buonocuyeckum  hakmam,  npoyeccam,
MOP(}OIIOrHYECKOMY KPUTEPHIO; S8NEeHUAM, 3AKOHOMEPHOCMSM,
OOBSACHATH MHOTOOOpa3We OpraHU3MOB, ®  Xxapaxmepuzoeambv cOBpeMeHHble
MIPUMEHSISL SBOJIIOLIMOHHYIO TEOPHIO; Hanpaenenus 6  pazeumuu  OUoIo2UU;
KJIacCH(DUIIUPOBATH OMOJIOTHYECKHE ONUCHIBAMDb UX B03MONCHOE UCNONb30BAHUE
00OBEKTHI Ha OCHOBAaHMH OJHOIO WIIH 6 NPAKMuUYecKol 0estmerbHOCHIU.

HECKOJIbKMX CYIIECTBEHHBIX MPU3HAKOB;
(hopMyITUpOBaTH THUIOTE3bI HA OCHOBaHUU
MpeAJI0KEHHOU OMOJIOTHYECKON
vHpOpMAaIMU W TpeajiaraTh BapUaHTHI
MIPOBEPKH TUIIOTE3;

MIPEICTABIISTH OMOJIOTHYECKYIO
nHpOpPMAITHIO B BHJAE TEKCTA, TAOJIHIIEI,
rpaduka, TUarpaMMbl U JIelaTh BRIBOJIBI Ha




OCHOBaHHWHU MPEACTABJICHHBIX JaHHBIX. |

Pazeumue yncuznu na 3emie

® ONUCHIBATh (EHOTHI MHOTOKJIIETOYHBIX ® Oasamv HayuHoe 00OvACHeHUe
pacTeHuit u KUBOTHBIX o buonozuyeckum  akmam,  npoyeccam,
MOP(]OIOrHYECKOMY KPUTEPHIO; ABNEHUAM, 3aKOHOMEPHOCMAM,

e O00BACHAT, MHOTOOOpa3ue OpraHUu3MOB, ®  Xapaxmepuzoeambv co8pemMeHHble
MIPUMEHSS YBOJIOLMOHHYIO TEOPHIO; Hanpagnenus 6  pazeumuu  OUoIO2UU;

e -  KiIacCHpUIMPOBATH  OHOJOTUIECKHE ONUCHIBATND UX BOZMONCHOE UCHOIb308AHUE
OOBEKTHI HAa OCHOBAHMHA OJHOTO WJIH 8 NPAKMUUECKOU 0esAMenTbHOCU.

HECKOJIBKHMX CYIIIECTBEHHBIX MPU3HAKOB;

e (opMynIHpPOBaTH THIIOTE3bl Ha OCHOBaHUH
MpEIIOKEHHOU OHosIOrNUecKon
nHGOpMaLMM M Tpeniararb BapUAHTHI
MIPOBEPKU TUIIOTE3;

e O00OCHOBBIBaTb  €AMHCTBO JKMBOH H
HEXHUBOW MPHUPOIBI, POACTBO  JKHUBBIX
OpPraHHU3MOB, B3aUMOCBSI3U OPraHU3MOB H
OKpY>Karolen cpenbl Ha OCHOBE
OMOJIOTUYECKUX TEOPHUH;

® IIPEACTaBIATH OMOJIOTHYECKYIO
nH(GOPMAIUI0O B BHJAE TEKCTa, TaOIHIIEI,
rpaduka, IMarpaMMbl U 1€NaTh BBIBOJBI HA
OCHOBaHMH IPEJICTABICHHBIX TaHHBIX.

Opzanusmol u OKpyIHcarouias cpeoa

e 00OCHOBBIBaTb  €AMHCTBO  JKUBOM W ®  oyeHusamp pe3ynbmamol
HEXHMBOH TPHPOABI, POICTBO  JKUBBIX 83aumMooelcmeaus yenosexa u
OpraHH3MOB, B3aHMOCBS3U OPraHU3MOB H oKpydicaloweti  cpeobl,  NPOSHO3UPOBAND
OKpYy’KaloIlel  cpeibl  Ha  OCHOBE 803MOJICHbIE NOCIEOCMEUS OesMeNbHOCHIU
OMOJIOTNYECKHUX TEOpHil; uenoeexa 01 Cyuecmeo8aHus OMmoenbHblX

®  BBIABITH MopdoIoruIecKue, ouonocuueckux  00veKmMmos U - yeuvix
¢dusnonoruyeckue, HIOBEJICHUECKHUE NPUPOOHBIX COOOWecms;
aJlanTalMyu OPraHU3MOB K Cpejie OOMTaHus ® Xxapakmepuzoeambv cospemeHnble
U ICMCTBUIO 3KOJIOTHYECKUX (haKTOPOB; HANpAaGNeHus 6  paseumuu  OUoLo2UuU;

® COCTaBIISITH CXEMbl INEPEHOCA BEIIECTB U ONUCHIBANMb UX 803MOJICHOE UCNONb30BAHUE
SHEPTUH B 9KOCHCTEME (LIETTH TUTAHHA); 6 NPaKMU4ecKkou OesmenbHOC.

® IIPUBOJUTH J0Ka3aTeNnbCTBa

HE00XOMMOCTH COXpaHEHHUs

Ouopa3HooOpa3usi sl YCTOWYHBOIO
Pa3BHUTHSI U OXPaHbI OKPYXKAIOIIEH CpeIbl;
® IPEICTABIIATH OUOJIOTUIECKYIO
uHpopManuio B BHIE TEKCTa, TaOIHUIbI,
rpaduka, TuarpaMMbl U JIeaTh BBIBOJIBI HA
OCHOBAaHHWHU MMPEACTABJICHHBIX JaHHBIX. C

OJIE
PJKAHUE YYEBHOTO MPEJMETA

Buosorus kKak KOMILUIEKC HAYK 0 KMBO# npupojae

Buonorust kak KOMIUIEKCHAsh HayKa, METOJbI HAYYHOTO IO3HAHUS, WCHOJb3yemble B Omonornu. CogpemenHvle
Hanpasnenus 8 6uonozuu. Pois 6uonoruu B GOpMUPOBAHUH COBPEMEHHOW HAYYHOW KapTHHBI MHPA, IPAKTHIECKOE
3Ha4YeHHE OMOJIOTHYECKUX 3HAaHUW. bronornveckne cucteMsl Kak NpeaAMET U3Y4eHHs OMOJIOTHH.

CTpykTypHBIE H (PYHKIIMOHATBbHBIE OCHOBBI KU3HU

MonekynspHble OCHOBHI KH3HH. Heoprannyeckue BemiecTBa, nx 3HaueHue. OpraHndeckue BemiecTBa (YIriieBOJIbI,
JTUNAABL, OeNKu, HyKJIeMHOBbIE KHCIOThl, AT®) n ux 3HadeHue. buononumepsl. Jpyeue opeanuueckue geujecmea
xkremku. Hanomexuonozuu ¢ buonoeuu.

[utonorusi, MmeToabl UUTOJIOrUU. PONb KIIETOUHON TEOpUM B CTAHOBJIEHWHM COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTuHBI Mupa. Kitetku nmpokapruoT u sykaprnoT. OCHOBHBIE YaCTH U OPTaHOUBI KIETKH, UX (PyHKIINH.

Bupycsl — HekneTouHast popMa KU3HU, MEPhl MPOPHUIAKTHKH BUPYCHBIX 3a00JIeBaHNH.



KusnenesarensHocTh  KieTkH. Ilmactuueckmii  oOmeH. DoTocuHTE3, XeMOCUHTe3. buocuHTe3 Oelka.
OHeprerudeckuii oOMeH. XpaHeHHe, Iepeladya M pealnu3alus HacJleACTBEHHONM MH(poOpMaluu B KIETKE.
I'enetnueckuii kox. I'eH, reHoM. [ enomura. Brusanue napkozennvix eeuyecme Ha NPOYeccyl 8 KaemkKe.

Kiterounsrii iukit: maTepdasza u genenue. Muto3 u Meiio3, ux 3HadeHre. COMaTHIECKHE U TIOJIOBBIC KIICTKH.
Opranuszm

Opranusm — eIMHOE 1IENI0e.

KuznenestensHOCTH opranusma. Perynsamnus ¢yHKUIui oprannsMa, roMeocTas.

Pasmuoxxenne opranm3moB (Oecronoe u 1On0Boe). Cnocobvl pasmMHOMCeHUs V PACMEHUll U HCUBOMHDBIX.
WNnpuBunyansHoe pazButre opranmsma (oHTorenes). [IpuanHbl HapymieHnii pa3BuTHs. PenpoayKkTuBHOE 310POBhE
YeJIOBeKa; MOCJIECTBUS BIMSHUS aJKOTOJs, HUKOTHHA, HAPKOTHYECKUX BELICCTB Ha SMOpPHOHAIBHOE pa3BUTHE
4esoBeKa. JKusHennvie Yyukivl pasHulx 2pynn Opeanu3mos.

I'enetuka, merogsl reHeTUKH. ['eHeTHyecKas TEPMHUHOJOIMS M CHMBOJIMKA. 3aKOHBl HAcJEICTBEHHOCTH
I'. Mennens. XpoMocoMHas Teopus HacieAacTBeHHOCTH. Onpeaenenue nosa. CrenyieHHoe C M0JIOM Hacjel0BaHHe.
I'enetnka uvenoBeka. HacnencTBeHHble 3a00sieBaHMs YENOBEKa W UX NpeAyNpekieHue. DTHYECKHE aCHeKTHl B
00J1aCTH MEIUIIMHCKON T'€HETHUKH.

I'enotun u cpena. HenacnencreenHas usmMmeHunBoCTh. HacnencTBeHHast ©13MEHUMBOCTh. MyTareHsl, UX BIHSHUE Ha
3/I0pPOBBE UEIOBEKA.

Homectukanust u cenekuusa. MeToapl cenekiuu. buoTexHoorusi, ee HampaBiIeHUS U NEPCHEKTHBBI Pa3BUTHSL.
buobeszonacnocme.

Teopus 3B0JIIOLNH

Pa3BuTue 3BOMIOLMOHHBIX WHIEH, 3BodOUKMOHHAs Teopus Y. lapBuHa. CHHTETHYECKas TEOpPHUS 3SBOJIOLUU.
CBHUAETENBCTBA HBOJIIOLUM KUBOM HOpUPOAbl. MHKpPO3BOMIONUS U MAaKpO3BOMIOLUSA. Bupa, ero Kpurepuw.
[Momynsimms — sneMeHTapHash €IWHWIA 3BOJIOLWH. J[BMOKyIIME CHIIBI SBOJIONMH, WX BIMSHHE Ha TEHO(POHJ
nomynsuyy. HampaBneHnus 3BOJIOIUH.

MHoroo0pasue Opranu3MoB KaK pe3yJbTaT 3BOJIIONMU. [IpuHIuns! knaccuukanyuy, CHCTeMaTHKA.

PasBurtne :xu3um Ha 3emuie

['unoTess! mpoucxoxaeHus Ku3HU Ha 3emite. OCHOBHBIE 3Tallbl SBOJIIOLIMN OPTaHUYECKOTr0 MUpa Ha 3emiie.
CoBpeMeHHBIE NPEACTABICHUA O MPOUCXOXKICHUM YETOBEKa. DBONIOLUS 4eloBeKka (aHTpomorenes). Bixkyiiue
CHJIBI aHTpOIIOTeHe3a. Packl uenoBeka, nX NPOUCX0XKICHNUE U €AUHCTBO.

Opranusmsel U OKpy:Kamas cpeaa

[IprucnocoGeHust OpraHu3MOB K AEHCTBHIO HKOJIOTMYECKUX (DaKTOPOB.

Buoreonenos. Okocuctema. Pa3nooOpasue skocucreMm. B3anmMooTHOmIeHHMS NONMyASUMHA pPa3HbIX BHIOB B
skocucTeMe. KpyroBopor BeIIecTB M MOTOK 3HEPTrHH B JKOCHCTEME. Y CTOMYMBOCTD M JWHAMHUKA 3KOCHUCTEM.
[NocnencTBust BAMSHUS JAEATENHFHOCTH YelloBeka Ha 3KocucTeMbl. CoxpaHeHue OuopasHOOOpasusi Kak OCHOBA
YCTOMYMBOCTH SKOCHUCTEMBI.

CrpykTtypa 6nochepsl. 3aKOHOMEPHOCTH cyLIecTBOBaHUs Ouochepsl. Kpyeosopomul geujecma 6 buocgepe.
I'moGanbHBIE aHTPOTIOTEHHBIE U3MEHEHUs B Onocdepe. [IpobieMbl ycTOWYHBOTO Pa3BUTHSI.

Ilepcnexmugnl pazeumus 6UOIOSULECKUX HAVK.

TEMATHUYECKOE INTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA YACOB,
OTBOAMMBIX HA OCBOEHHME KAKJIOU TEMBbI

Ne Ha3Banue Tembl KosanuecTBo
n/n 4acoB
10 xknace
1 Buonorus kak KOMILIEKC HAYK O YKUBOW MPHUPOJIE 3
2 CtpyKTypHBIE 1 (YHKIIOHAIbHBIE OCHOBBI JKU3HU 11
3 Opranusm 21
11 knace
1 Teopwust sBoSIIOLIMN 14
2 Pa3Butue xu3Hu Ha 3emiie 8
3 Opraam3Mbl 1 OKPY>KaroIas cpeaa 12
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