AHHOTaNUs K padounM nporpamMmmam mno 6mosoruu s 10-11 knaccos

PaGoune mnporpammel pa3paboTaHsl B COOTBETCTBUU ¢ DemepaibHbIM
3axonom «O0 obpazoBanuu B Poccuiickoit @eneparumn» Ne 273-D3 ot 29 nexabps
2012 .

Pabouune nmporpammsl pazpaboTaHbl Ha OCHOBE MPUMEPHOU MPOrPaMMBI 110
ounonorun 11 5-9 knaccoB «JIunus XKusaum» B.B. ITaceunuka, C.B. CymaTtoxuHa,
I'.C. KanuHoBO#, a Tak k€ Ha OCHOBE MPUMEPHOU MPOrpaMMbI IO OMOJOTUH TS
10-11 xmaccoB «buonorus-Cdeprr» JIL.H. CyxopykxoBa, B.C. Kyumenko, T.B.
MBanoBa.

PabGouue nmporpaMmbl OpUEHTUPOBAaHA HA YUEOHUKHU:

ABTOp/ABTOpCKUIA HaunmenoBanue Knacc HaumenoBanne  T'on

KOJUJIEKTHB y4yeOHHKa uznaressi(eil) U3JIaHUS
yueOHUKa

JL.H. CyxopykoBa buonorus 10 [Ipocaenienne 2019

B.C. Kyumenko

T.B. BanoBa

JL.H. CyxopykoBa buonorus 11 [Ipoceemienue 2019

B.C. Kyumenko

T.B. lBanoBa

B.K. lllymuoro buonorus 10 [TpocBemenue 2019

I''M. JIpiMimuna

B.K. lllymHoro buonorus 11 [Ipoceemenue 2019

I''M. [IpiMinna

AHHOTauMs K pado4eil mporpamMmme 1o 0uoJsioruu 0a3oBblii ypOBEHb
10-11 kuacc.

Ha uzydyenue Ouosnorun Ha 6a30BOM ypoBHE OTBOAUTHCS 70 4acoB, B TOM
yucie 35 vacoB B 10 kmacce u 35 wacoB B 11 kmacce. PabGouas mporpamma
npeaycMaTpuBaeT oOydeHue OMosioru B oobeMe | yac B Henento.

eab 00yyeHus:

o OCBOCHHME 3HAaHUN O OHOJIOrMYECKMX CHCTeMax (KJIETKa, OpPraHu3M,
BUJ, 9KOCHUCTEMA); UCTOPUU PA3BUTHUS COBPEMEHHBIX NPEICTABICHUN O >KUBOM




OpUPOJIE;  BBINAIOIIMXCS ~ OTKPBITUSX B OHMOJNOTMYECKOW  HAyKe;  poJd
OunoNoruueckoi Hayku B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYUYHOM
KapTHUHBI MUPA; METO/1aX HAYYHOT'O IIO3HAHMS,

o OBJIaZICHNE YMEHUSIMU OOOCHOBBIBATh MECTO U POJIb OMOJIOTUYECKUX
3HaHUW B MPAKTUUYECKOW JESITENbHOCTH JIIOAEH, pa3BUTUU COBPEMEHHBIX
TE€XHOJIOTHIA; MPOBOAUTH HAOIIOEHHUS 3a 3KOCHCTEMAaMH C LIEJIbI0 UX ONUCAHUA U
BBISIBJICHUSI €CTECTBEHHBIX M AHTPONOIEHHBIX W3MEHEHMH; HaxoIUTh U
aHaAJIM3UPOBATh MH(POPMALIHIO O )KUBBIX 0OBEKTAX;

o pa3BUTHE IO3HABATEIBHBIX HMHTEPECOB, HWHTEJUIEKTyaJbHBIX U
TBOPYECKHUX CIOCOOHOCTEM B MPOLECCE HM3YyYEHUS BBLIAIOIIUXCS JOCTHXKEHUN
OMONOrMM, BOIIEAUIMX B  OOIIEYEIIOBEYECKYIO  KYJIBTYpYy; CIOXKHBIX H
IPOTUBOPEUMBBIX IyTEH pa3BUTHS COBPEMEHHBIX HAy4YHBIX B3IJISAIO0B, HJIEH,
TEOpUH, KOHIETINN, pa3IMUHbIX TUNOTE3 (O CYLUTHOCTH U MPOUCXOXKACHUN KU3HHU,
4esIoBeKa) B X0/1€ paboThl C pa3IMYHbIMU UCTOYHUKAMH HH(OpMAaLINY;

o BOCIIUTAaHHE YOEKIEHHOCTH B BO3MOXKHOCTU IIO3HAHUS JKUBOM
OpPUPOABI, HEOOXOAMMOCTH OEpeKHOr0 OTHOLIEHHS K MPUPOJHON cpene,
COOCTBEHHOMY 3/I0POBBIO; YBAK€HHSI K MHEHHUIO OMNIIOHEHTa NpPH OOCYXKICHHUH
OMOJIOTMYECKUX TIPOOIIEM;

o UCITI0JIb30BAaHUE MPUOOPETEHHBIX 3HAHUW M YMEHUH B MOBCEIHEBHOMN
KU3HM JUIS OLIEHKM TIOCJIEACTBUN CBOEH JESATENBHOCTH II0 OTHOIICHHIO K
OKpYy>Karolllel cpezie, 3A0pPOBbIO APYTUX JIOAEH M COOCTBEHHOMY 3/10pPOBBIO;
00OCHOBaHUSI U COOMIOZCHUST Mep MNpOoGUIAKTUKH 3a00JIeBaHUM, TPaBUII
NOBEJCHUS B IPUPOJE.

AHHOTauMs K pado4eil mporpamMmme 1o 0uoJioruu 0a3oBblil ypOBEHb
10-11 kaacc.

PaGouass mporpamma ydebHOro mnpeamera «buonorus» (yriayOnaeHHbIN
ypoBenb) s 10-11 kaccoB co3maHa B COOTBETCTBUM aBTOPCKOM MPOTPaMMOK.
VYuebnniit npeamer «buonorus» B 10-11 knaccax Ha yrayOJICHHOM YpOBHE
n3ydaerca no 3 4vaca B Hexento B 10 kiacce, 105 wacoB B rox u 11 knacce, 102
gaca B roja. OOmiee KOJIMYECTBO YacOB, OTBEJACHHBIX HA HM3y4Y€HUE MpeaMera
coctaBisier 207 yacos.

IlepBb1ii rox o0y4yenus. «buosorus». 10 knacc.
Henau 00yvyenus:
e pacKpbIBaTh Ha MpUMEpax poJib OMOJIOTHH B (OPMUPOBAHUU COBPEMEHHOM
HAay4YHOU KapTHUHBI MUPA U B IPAKTUYECKOU EATEIBHOCTH JIIOJIEH;
e TIIOHMMaThb WU OIHCHIBATh B3aMMOCBSI3b MEXIY €CTECTBEHHBIMU HAayKaMU:
Oouonoruei, (HU3MKON, XUMHUEH; yCTaHABIMBATh B3aUMOCBS3b MPHUPOIAHBIX

SIBIICHU;
e TIOHMMATh CMBICJI, Pa3JM4aTh M ONHUCHIBATH CHUCTEMHYIO CBSI3b MEXKIY
OCHOBOMOJIArat0IMMHU OMOJOTUYCCKHUMHU MOHSTUSAMU: «KJIETKa»,

«OpTaHU3M», «BUI», «IKOCUCTEMay, «Onochepar;



UCIIOJIb30BaTh OCHOBHBIE METOJABI HAyYHOTO I[IO3HAHUS B Yy4EOHBIX
OMOJIOTUYECKUX HCCIEIOBAHUAX, MPOBOAUTH SKCIEPUMEHTHI MO U3yUYEHUIO
OMOJIOTUYECKUX  OOBEKTOB W SIBICHHUM, OOBSACHATH  PE3yJbTaThI
HKCIIEPUMEHTOB, aHAIM3UPOBATh UX, (HOPMYIUPOBATH BHIBO/IBI;
(bopMynHpOBaTh TUIOTE3bl HA OCHOBAHUM MPEAJIOKEHHOW OMOJIOTUYECKOM
uH(dOpMaIUU U NpeJjiaraTb BApUAaHTHI IPOBEPKU TUIIOTES;

CpaBHUBAaTh OWOJOTMYECKHE OOBEKTHI MEXAy cO00Ml MO 3aJlaHHBIM
KPUTEPUSM, JIeJIaTh BHIBOABI U YMO3AKJIIOUEHUSI HA OCHOBE CPAaBHEHMS;
000CHOBBIBaTh €IMHCTBO YXMBOM M HEKHUBOW MPHUPOJIBI, POJACTBO >KHBBIX
OpraHU3MOB, B3aMMOCBSI3H OPraHW3MOB U OKPY’KAIOIIEH Cpelbl Ha OCHOBE
OMOJOTUYECKHUX TEOPHUIL;

NPUBOAWTH TIPUMEPHl  BEIIECTB OCHOBHBIX TIPYINIl  OPraHUYECKHX
COEJIMHEHU KJIETKH (O€IKOB, )KUPOB, YIIEBOAOB, HYKJIEHHOBBIX KHCIIOT);
pacrno3HaBaTh KJIETKU (MPOKApUOT U 3YKAPUOT, PACTEHUH U )KMBOTHBIX) I10
ONKCAaHUIO, HAa CXEMATHUYECKUX H300paKEHUSX; YCTAHABIUBATh CBS3b
CTpOE€HMSI U (PYHKLIMN KOMIIOHEHTOB KJIETKH, OOOCHOBBIBATH MHOI00Opasue
KJIETOK;

pacrmo3HaBaTh MOMYJSIUI0 M OHOJIOTMYECKUH BHUJA IO OCHOBHBIM
MpU3HAKaM;

ONMHUCHIBaTh (EHOTHI MHOTIOKJIETOUHBIX PACTEHMH M JKUBOTHBIX IIO
MOP(OJTOTUYECKOMY KPUTEPHIO;

OOBSACHATH MHOroOOpa3ue OpraHu3MOB, MPUMEHSAS 3BOJIOLHOHHYIO
TEOPHUIO;

KJIacCU(UIIMPOBATh OMOJOTHYECKHE OOBEKTHl HA OCHOBAHWUMU OJIHOTO WJIU
HECKOJIbKMX CYHIECTBEHHBIX MPU3HAKOB (TUIBI MUTAHHUS, CIIOCOOBI AbIXaHUS
Y Pa3MHOXKEHUS, 0COOCHHOCTH Pa3BUTHS);

OOBSICHATH MPUYMHBI HACIIEACTBEHHBIX 3a00JIEBAHU;

BBISIBJISITH M3MEHUYMBOCTh Yy OPraHU3MOB; OOBSCHSTH IMpPOSBIECHUE BUJOB
WU3MEHYHMBOCTH, UCITIOJIb3YsI 3aKOHOMEPHOCTH U3MEHYUBOCTH;

CPaBHUBATH HACJIEACTBEHHYIO U HEHACJIEACTBEHHYIO U3MEHUNBOCTb;
BBISIBIISAIT  Mopdosiorudyeckue,  (Qpu3nonorudeckue,  MOBEJACHUYECKUE
ajlanTallid OpraHU3MOB K cpelae OOMUTaHUS M JAEWCTBUIO 3KOJOTHYECKHX
(bakTopoB;

COCTaBJISITh CXEMbl MEPEHOCAa BEIECTB M JHEPruu B IKOCUCTEME (Lenu

MUTaHUsA);

IPUBOIUTH J0Ka3aTeNIbCTBA HEOO0XOMMOCTH COXpaHEHHS
Oropa3zHooOpa3usi s YyCTOWYMBOIO Pa3BUTHS M OXpaHbl OKPYKaroIIeH
cpenbl;

OIICHUBAThH JIOCTOBEPHOCTH OMOJOTHYECKON HH(POPMAIIUU, TIOJYUYCHHON W3
pa3HbIX HCTOYHHWKOB, BBIICTATH HEOOXOMUMYIO HH(POpPMAIUIO IS
WCIIOJIb30BAHUSI €€ B y4eOHOU JESITENIBbHOCTH W PEUICHUU MPAKTUYECKHUX
3a1a4;

MPEACTABISTh OMOJIOTHYECKYI0 MH(POPMAIUIO B BHIIE TEKCTA, TaOJMIIBI,
rpaduka, TuarpamMmbl W JI€JIaTh BBIBOJIBI HA OCHOBAaHWU IPEICTABICHHBIX
JTAHHBIX



OIICHUBATh POJIb JOCTIKCHUW TEHETUKH, CEJCKINH, OMOTEXHOJOTUU B

MPAKTUYECKOM JESITEIIbHOCTH YeJIOBEKa U B COOCTBEHHOM KU3HU;

e OOBSCHATH HEraTUBHOE BIMSHHUE BEHIECTB  (AJKOrojsi, HUKOTHUHA,
HApPKOTHUYECKUX BEIIECTB) HA 3apOBIIIEBOEC Pa3BUTHE YEIIOBEKA,

e  OOBSCHATH MOCNEACTBUS BIUSHUS MyTareHoB;

e OOBSCHATH BO3MOKHBIEC MPUUYMHBI HACIIEACTBEHHBIX 3a00JI€BaHUM.

e JaBaTh Hay4YHoe OOBSICHEHHE OHOJOrMYecKUM (akTaMm, Tmpoleccam,
SBJIICHUSIM, 3aKOHOMEPHOCTSIM, HCIIOJIb3yS  OWOJIOTHYECKHUE  TCOPUHU
(KIeTOYHYI0,  DBOJIONMOHHYIO), yd4eHHe o  Owocdepe,  3aKOHBI
HACJICICTBEHHOCTH, 3aKOHOMEPHOCTH N3MEHUYNBOCTH;

e XapaKTEpHW30BaTh COBPEMCHHBIC HAIMPABICHUS B Pa3BUTUU OWOJIOTHH;
OIMMCHIBATh UX BO3MOKHOE MCIIOJIH30BAHNUE B MPAKTHYECCKOU JIEATECITLHOCTH;

e CpPaBHUBATh CIIOCOOBI JACICHUS KJIETKU (MUTO3 U ME03);

e pemarh 3amauyd Ha TmocTpoeHue (Qparmenta Bropoir menu JHK mo
npemsioxkeHHoMy ¢parmenty nepsoit, ”PHK (MPHK) no yuactky JIHK;

e pelIaTh 3aJlayu Ha OMpPEJEICHUE KOJUYECTBA XPOMOCOM B COMaTHYECKUX U
MOJIOBBIX KJIETKaX, a TAKKe B KIJIETKAX IMepe/l HauajaoM JiefieHus (Meio3a uiu
MHUTO032) ¥ TI0 €r0 OKOHYaHUH (1711 MHOTOKJIETOUYHBIX OPTaHU3MOB);

e pemiarh TEHETHMYECKHE 3a7auyd Ha MOHOTHMOpPUIHOE CKpEIIMBAaHUE,
COCTaBJISITh CXEMbl MOHOTHOPHUIHOTO CKpPEIIMBAHMS, TMPUMEHSSI 3aKOHBI
HACJICACTBEHHOCTH W HWCIOJB3YSd OHOJIOTHYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIHKY;

e YCTaHABJIMBATH THUI HACJICIOBAHUS M XapaKTep MPOSBICHUS MpPHU3HAKA I10
3aJJaHHOW CXE€ME POJOCIOBHOM, TPUMEHSISI 3aKOHBI HACIIEICTBEHHOCTH;

e OIICHUBATH PE3YyJbTAThl B3aUMOJCHCTBUS YETIOBEKA U OKPYKAIOIIEH Cpebl,

MPOTHO3WUPOBATh BO3MOXKHBIC IOCIEICTBHS JIEATCILHOCTH YeJIOBEKa st

CYIIIECTBOBAHMUSI OTJEIBHBIX OMOJIOTUYECKUX OOBEKTOB U IIEJIBIX TPUPOTHBIX

COOOIIECTB.

Bropoii rox o0y4yenusi. «buosiorns». 11 kaacc.

e OIICHUBATH POJIb OMOJOTUYECKUX OTKPBHITUNA U COBPEMEHHBIX MCCIICIOBAHUN

B Pa3BUTUHU HAYKHU U B ITPAKTUUYECKOU AEATEIBHOCTH JIFOJECH;

OIICHUBATh POJIb OWOJOTHM B (OPMUPOBAHWUU COBPEMEHHON HAy4HOUH

KapTUHBI MUPA, TPOTHO3UPOBATH MEPCIIEKTUBBI PA3BUTHSI OUOJIOTHH;

e yCTaHABIMBATHL W  XapaKTepHU30BaThb  CBSI3b  OCHOBOIIOJIAraIOIINX
OMOJIOTMYECKUX

e TMOHATUW  (KJETKa, OpraHu3M, BHUJ, OKocucTteMa, Ouocdepa) ¢
OCHOBOTOJIAralOIIMMU TTOHSATHUSIMHU APYTUX €CTECTBEHHBIX HAYK;

e 00OCHOBBIBaTh CHUCTEMY B3TJISJIOB Ha JKUBYH NMPUPOAY UM MECTO B Hel
YEeJIOBEKa, TNPHUMEHSS  OHOJIOTMYECKHE TEOPUH, YUYCHUS, 3aKOHBI,
3aKOHOMEPHOCTH, TOHUMATh TPAHULIBl UX IPUMEHUMOCTH;

e TIPOBOJUTH YYEOHO-UCCIEAOBATEIBCKYIO JCSATEIBHOCTh 10 OWOJIOTHUH:
BBIJIBUTATh TUIIOTE3bI, TUTAHUPOBATH PaboTy, OTOMpaTh U PEoOPa30BHIBAThH
HEOOXOIUMYIO uHbOpMaIuio, MPOBOAUTH AKCHEPUMEHTHI,



UHTEPIIPETUPOBATh PE3YIbTATHI, JI€NIaTh BHIBOJBI HA OCHOBE IMOJYYEHHBIX
pe3yJIbTaTOB;

BBISIBJISITh U OOOCHOBBIBATH CYIIECTBEHHBIE OCOOCHHOCTU Pa3HbIX YPOBHEH
OpraHU3allU KU3HU;

yCTaHaBJIMBATh CB3b CTPOCHUS W (DYHKIMII OCHOBHBIX OHOJOTMYECKUX
MaKpOMOJIEKYJI, X POJIb B MpoIleccax KIETOYHOr0 METa00In3Ma;

pelaTh 3aJa4u Ha OINpENENIEHUE MOCIEeI0BATENbHOCTH HyKIeoTn10B JJHK
u uPHK (MPHK), antukogonoB TPHK, nocinegoBaTenbHOCTH aMUHOKUCIOT
B MOJIEKYJie OeiKa, MPUMEHSsl 3HAHWS O PEaKUMsIX MaTPHUYHOIO CHHTE3a,
TEHETUYECKOM KOJI€, TPUHIUIIE KOMILJIEMEHTAPHOCTH;

JeNaTh BBIBOJBI 00 W3MEHEHMSX, KOTOpbIE IMPOM30MIYT B Ipoleccax
MaTpUYHOIO CHHTE3a, B CIy4a€ W3MEHEHUs MOCIeA0BATEIbHOCTH
HykineotunoB JIHK;

CpaBHUBATh (pa3bl JACJICHUS KJIETKW; peniaTh 3aJladyd Ha ONpeNeJCHUE U
CpaBHEHHUE KOJWYECTBa reHeTudyeckoro marepuaina (xpomocom u JIHK) B
KJIETKaX MHOTOKJIETOUHBIX OPTAaHU3MOB B Pa3HbIX (pazax KIETOYHOTO IUKJIA;
BBISIBJISITh CYILIECTBEHHBIE MPU3HAKU CTPOEHHUS KIETOK OPraHU3MOB Pa3HbIX
[APCTB KUBOM MPUPOJIbI, YCTAHABIIUBATH B3aUMOCBSI3b CTPOCHUS U (PYHKITUH
4yacTel U OPraHOUJIOB KIIETKU;

00OCHOBBIBaTh B3aUMOCBS3b IJIACTUYECKOTO ¥ SHEPTeTUYECKOI0 OOMEHOB;
CpPaBHUBATh IMPOLECCHl IJJACTUYECKOTO W SHEPreTHYECKOro OOMEHOB,
MPOUCXOJIAIINX B KJIETKAX dKUBBIX OPraHU3MOB;

OMpeNeNnsaTh KOJUYECTBO XPOMOCOM B KJETKaX pacTeHUH OCHOBHBIX
OTJIEJIOB Ha Pa3HbIX 3TAIax >KU3HEHHOTO LIUKJIA;

peniaTh TeHeTUYECKUE 3a/1a4ui Ha AUTUOPUAHOE CKpEIUBaHUE, CLIEIIIEHHOE
(B TOM 4YHCle C IOJIOM) HacleAOBaHHWE, aHAIU3UPYIOIIEE CKPELIMBaHUE,
MPUMEHSISI 3aKOHbl HACJIEACTBEHHOCTH M 3aKOHOMEPHOCTHU CUEIJIEHHOIO
HaCIIEIOBAHUS;

pacKpbIBaTh MPUYMHBI HACIEJICTBEHHBIX 3a00JIEBaHHM, apryMEHTHPOBATH
HEO0OXOMMOCTb MEp MPENYIPEKICHUS TaKNX 3a00IeBaHU;

CpPaBHUBATH Pa3HbIE CIIOCOOBI PA3MHOKEHHUS OPTaHU3MOB;

XapaKTepU30BaTh OCHOBHBIE ATAIlbl OHTOTE€HE3a OPTaHU3MOB;

BBISIBJIAITH TPUYMHBI W CYIIECTBEHHBIE TMPU3HAKKA MOIUDHUKAITMOHHOW U
MYyTallMOHHOW NU3MEHYUBOCTH;

000OCHOBBIBaTh pPOJIb W3MEHYMBOCTH B €CTECTBEHHOM M HMCKYCCTBEHHOM
otbope;

000CHOBBIBaTh 3HAYEHUE PA3HBIX METOJIOB CEJEKLUHUHU B CO3AAHUM COPTOB
pacTeHui, Mopo )KUBOTHBIX U IITAMMOB MUKPOOPTaHU3MOB;

000CHOBBIBaTh MMPUUMHBI U3MEHSIEMOCTH U MHOTOOOpa3usi BUJOB, IPUMEHSIS
CUHTETHYECKYIO TEOPHUIO 3BOJIOLINH;

MOMYJISIIUIO KaK €AMHUILY 3BOJIIOLUH, BUJ] KAK CUCTEMATHYECKYIO
KaTErOpHUIO U KaK pe3yJibTaT 3BOJIOINH;

YCTaHABJIMBATh CBSI3b CTPYKTYPhI U CBOMCTB 3KOCUCTEMBI;



COCTaBJIATh CXEMbl MEPEHOCA BEIIECTB M JHEPIrUU B HKOCUCTEME (CETH
MATaHMS), TPOTHO3UPOBATh UX HM3MEHEHHS B 3aBUCUMOCTH OT W3MEHEHUS
(haKTOpOB Cpe/IbI;

apTYMEHTHUPOBaTh  COOCTBEHHYIO  TO3MIIMIO 1O  OTHOIICHHIO K
HKOJIOTHYSCKUM

npobJieMaM U TIOBEJICHUIO B TIPUPOIHON CpeIe;

000CHOBBIBaTh HEOOXOAUMOCTh YCTOMUMBOTO PAa3BUTHS KaK YCIOBHUS
coxpaHeHus1 Onocdepsr;

OIICHMBATh MPAKTUYECKOE M ITUYECKOE 3HAYEHHUE COBPEMEHHBIX
HCCJICIOBAaHNUM B OMOJIOTHH, MEIULIMHE, YKOJIOTUH, OMOTEXHOJIOTHH;
000CHOBBIBAaTH COOCTBEHHYIO OIICHKY;

BBIABJISITH B TEKCTE OHMOJIOrMYECKOrO COJACpKaHWUS MpoodsieMy U
apryMEHTHUPOBAHHO €€ OOBACHSTH;

IPEACTaBIATh OHMOJOTHYECKYH0 HH(OOpPMAalMI0 B BHUJIE TEKCTa, TaOJMIIBI,
CXeMbl, rpaduka, JguarpaMMbl M JeNaTh BBIBOJALI Ha OCHOBAHHUU
MIPE/ICTaBICHHBIX TAHHBIX;

npeoOpa3oBeiBaTh rpaduk, TaONMIy, JgUarpaMMy, CXeMy B  TEKCT
OMOJIOTHYECKOTO COJICPKAHUS.

OPTraHU30BbIBATH WU TPOBOJUTH HWHAWBUIYAJIBbHYIO MCCIEI0BATEIBCKYIO
JIeATEeIbHOCTh 110 Owoyoruu (WM pa3pabaThIiBaTh HWHAWUBUIYATbHBIN

IIPOEKT):
BBIJIBUTaTh TUIIOTE3bI, INIAHUPOBATH PabOTy, OTOMPATh U MPeoOpPa30BbIBATH
HEOOXOAUMYO uH(popMaIuIo, MPOBOJIUTH AKCIIEPUMEHTHI,

MHTEPHPETUPOBATh PE3YIbTaThl, J€JaTh BBIBOJBI Ha OCHOBE MOJIYYEHHBIX
pe3ynbTaTOB, MPEACTABIATH IPOIYKT CBOMX UCCIEIOBAHUM;
POTHO3UPOBATh TMOCIEACTBUA COOCTBEHHBIX HCCIEAOBAaHUI C Yy4YE€TOM
THUUYECKUX HOPM M SKOJIOTMUECKUX TPEOOBAHUI;

BBIICIIATH CYILIECTBEHHbBIE 0COOEHHOCTH KU3HEHHBIX LUKJIOB
IIPEICTABUTENIEH PA3HBIX OTAEJIOB PACTEHUI U TUIIOB )KUBOTHBIX;
M300paxaTh LIUKJIbI Pa3BUTHS B BUJIE CXEM;

aHaJIM3UpOBaTh M MCHOJB30BaTh B PEIIEHUHM  y4eOHBIX U
UCCIIEIOBATENbCKUX 3a/1a4 MH(OPMALIUIO O COBPEMEHHBIX MCCIIEI0BAHUSAX B
OMOJIOTHH, MEAUIIMHE U IKOJIOTUH;

apryMEHTUpOBaTh HEOOXOJAMMOCTh CHHTE€3a €CTECTBEHHOHAyYHOTO U
COLIMOTYMAHUTAPHOTO 3HAHMSI B 3M0XY UH(POPMAIIMOHHON [IUBUIIM3ALINY;
MOJIEIMPOBaTh MU3MEHEHHUE SKOCHUCTEM IMOJ BIMSAHMEM pa3JIMYHBIX TPyl
(haKkTOpOB OKPYXKAIOIIECH Cpebl;

BBISIBJIAITH B MPOLECCE HCCIENOBATENbCKON JEATEIbHOCTH TOCIEACTBUS
aHTPOIOTEHHOI'0 BO3JEHCTBUS Ha SKOCUCTEMBI CBOETO PETMOHA, IIPeAJiaraTh
CHOCOOBI CHUYKEHUS! aHTPOTIOTEHHOT'O BO3/ICHCTBUS Ha SKOCUCTEMBI;
UCIIONIb30BaTh  NMPUOOPETEHHbIE  KOMIETEHIMM B MPAKTUYECKOU
NESTEIbBHOCTY W TIOBCETHEBHOM KW3HHU, [UIsI TNPUOOPETEHHUs OIbITa
NeSITEIbHOCTH, MPEeAUIeCTBYIONEH Mpo(hecCHOHANBHOM, B OCHOBE KOTOPOii
JEKUAT OMOJIOTHS KaK y4eOHBIN TpeIMET.



TPEFOBAHUA K YPOBHIO IIOHAT' OTOBKH YHYAIIIUXCAH

B pesynomame uzyuenus ouonocuu na 6azoeom yposne 6 10 xknacce yuenux
00/101CeH

3HATH /TIOHUMATh

. OCHOBHblEe  NOJIOJiCeHUs: OUOJOTUYECKUX Teopud  (KJIETOuHasd,),
CYIITHOCTB 3aKOHOB . MeHens, 3akoHOMEpPHOCTEH H3MEHIUBOCTH;

. cmpoeHue 6uo102udeckux 00beKmoa. KIeTKH; TEHOB U XPOMOCOM;;

. CYyWHOCMb ouon02UYecKuUx npoyeccos: pa3MHOKEHHUE,
OIJIOJIOTBOPEHHE,

. 8K1A0 8bIOAOWUXCS YHUeHbIX B PA3BUTHE OMOJIOTUUECKON HAYKU;

. OMOJIOTHYECKYIO0 TEPMUHOJIOTHIO M CHMBOJIHKY;

YMETh

. 00vAcHAmMb:  poJib  OUOJNOTMUM B (POPMUPOBAHUU  HAYYHOI'O

MHUPOBO33pEHUS; BKJIAJ OMOJIOTMUECKHX TEOpUil B (hOPMUPOBAHHE COBPEMEHHOM
€CTECTBEHHOHAYYHON KAapTUHBI MHpPA; €IUHCTBO >XMBOW W HEKUBOW MPUPOJIBI,
POJICTBO JKHMBBIX OPTraHM3MOB; OTPHUIATEIIBHOE BIMSHUE aJKOTOJsi, HUKOTHUHA,
HApPKOTHUYECKUX BEILECTB HAa Pa3BUTHUE 3apOJIbIIIa YeJIOBEKa; BIUSHUE MYTarcHOB
Ha OpPraHu3M 4YEJIOBEKa, HKOJIOTMYECKUX (PAKTOPOB HA OPraHU3MBbI, B3aUMOCBSI3U
OpraHU3MOB U OKPY>KArOIIEH Cpeibl; MPUYUHBI HAPYIICHUI Pa3BUTHUSI OPTaHU3MOB,
HACJIEICTBEHHBIX 3a00JIeBaHUMN, MyTalIUH,

. peulams  DIEMEHTApHBIE OHWOJOTHMYECKHE 3aJadd; COCTaBISTh
AJIEMEHTAPHBIE CXEMBI CKpPEIMBAHHS,

. 8b1516/1AMb UCTOUYHUKU MYTAareHOB B OKpY»Karollei cpeqe (KOCBEHHO),
AHTPOTIOTCHHBIE N3MEHEHHS B DKOCHCTEMaX CBOEH MECTHOCTH;

. cpasHugamy: OUOIOTUYECKUE OOBEKTHl (XUMHUYECKHUH COCTaB Tell
KUBOM M HEKUBOW MPUPOJBI, MPOIECCH (TIOJOBOE U OECHO0€e Pa3MHOXKEHUE) U
JienaTh BBIBOJIBI HA OCHOBE CPaBHEHUS;

. AHAU3UPOBAMb U OYEHUBAMb TI00ATBHBIE IKOJIOTUYECKUE TPOOIIEMBI
U YT UX pEIlEHUus, MOCIeACTBUS COOCTBEHHOH NEATENbHOCTH B OKpY’KaroleH
cpene;

. Haxooums WH(GOPMALIMIO O OMOJOTHYECKHX OOBEKTaX B Pa3IMUHbBIX
UCTOYHUKAX (y4€OHBIX TEKCTaX, CIPABOUYHHUKAX, HAYYHO-TIOMYJISAPHBIX HU3TAHUIX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, pecypcax NHTepHET) U KPUTHUECKH €€ OIEHUBATD;

UCTIONb30BaTh MPUOOPETCHHBIE 3HAHMS W YMEHUS B TPAKTHUUECKOM
JESITEIIbHOCTH U TTIOBCETHEBHOM JKU3HH JIJISL:

. COOMIOICHUST Mep MPOQIIAKTHKN OTPABJICHUN, BUPYCHBIX M IPYTHX
3a00/IeBaHUH, CTPECCOB, BpEAHBIX NPHUBBIYEK (KYpeHHE,  alKOTOJIH3M,
HapKOMaHWs); TIPABIJI TIOBEJICHUS B IPUPOTHON CpEIe;

. OIICHKH ITHYECKUX aCMEKTOB HEKOTOPHIX HCCIEIOBaHWUN B o0nacTu
OonoTexHosoTUH (KIIOHUPOBAHKE, HUCKYCCTBEHHOE OILIOJIOTBOPEHUE).

TPEFOBAHUA K YPOBHIO I1O/]I’ OTOBKHU BAIIIYCKHUKOB
B pe3ynvmame uzyuenus buonocuu Ha 6a3080M yposHe YYeHUK 00JICEH
3HATH /TIOHUMATh



. OCHOBHble — NONOJiCeHUsi ~ OMONOTHMYECKUX  Teopuil  (KJIeTouHas,
sBotonioHHas Teopus Y.JlapBuna); ydyenue B.M.Bepnajackoro o Ouocdepe;
CYIIHOCTh 3aKOHOB [".MeH 1€, 3aKOHOMEPHOCTEN U3MEHYUBOCTH;

. cmpoeHue OuoI02uYecKuUx 00beKmos: KIETKH, TEHOB M XPOMOCOM;
BHJIa U SKOCUCTEM (CTPYKTYypa);
. CYUWHOCD OuoI02UYeCKUX npoyeccos: pa3MHOKEHHUE,

OIJIOJIOTBOPEHHUE, JIEHCTBHE HMCKYCCTBEHHOTO U  €CTECTBEHHOro 0TOOpa,
dbopMupoBaHUE MPUCITOCOOICHHOCTH, 00pa30BaHUE BUJIOB, KDYTOBOPOT BEIIECTB U
MIPEBPAICHUS SHEPTHH B 9KOCHCTEMax U Onocdepe;

. 8K1A0 8bIOAOWUXCS YHUeHbIX B PA3BUTHE OMOJIOTUUECKON HAYKU;

. OMOJIOTHYECKYIO0 TEPMUHOJIOTHIO M CHMBOJIHKY;

YMETh

. 00vAcHAmMb:  PpoJib  OUOJNOTrMUM B (POPMUPOBAHUU  HAYYHOIO

MHUPOBO33pPEHUS; BKJIAJ OMOJOTUYECKUX TEOpUid B (HOPMHPOBAHHUE COBPEMEHHOMN
€CTECTBEHHOHAYYHON KAapTUHBI MHpPA; €IUHCTBO >XMBOW W HEKUBOW MPUPOJIBI,
POJICTBO JKHMBBIX OPTraHM3MOB; OTPHUIATEIIBHOE BIMSHUE aJKOTOJsi, HUKOTHUHA,
HApPKOTHUYECKUX BEILECTB HA Pa3BUTHUE 3apOJIbIIIa YEJIOBEKa; BIUSHUE MYTarcHOB
Ha OpPraHU3M YeJIOBEKa, IKOJIOTMYECKUX (PAKTOPOB HA OPraHU3MbI, B3aWMOCBS3U
OpPraHU3MOB U OKPY’KAIOMICH Cpe/bl; MPUYUHBI DBOJIIOIMH, U3MEHSIEMOCTH BUJIOB,
HapYILIEHUH pa3BUTUS OPraHU3MOB, HACIEJCTBEHHBIX 3a00JIEBaHUN, MYTallUi,
YCTOWYHNBOCTH M CMEHBI IKOCUCTEM; HEOOXOAMMOCTH COXPaHEHHUS MHOT000pa3us
BUJIOB;

. peuwiams  dIEMEHTApHbIE OWMONOTMYECKHWE 3aJaud; COCTaBJIAThH
DJIIEMEHTAPHBIE CXEMBbI CKPEIIMBAHUS W CXEMbI TIEPEHOCA BEIICCTB M DHEPTUU B
sKOcHUCTeMax (LIeMH MUTaHuUs ),

. onucvieams 0co0er BUJIOB IO MOP(HOIOTHIECKOMY KPUTEPHIO;

. 8b1A6/5IMb  TIPUCTIOCOOJICHUSI OPraHM3MOB K cpefie  OOWTaHuf,
UCTOYHUKU MYTareHOB B OKpyKaroliei cpene (KOCBEHHO), aHTPOINOTCHHBIE
W3MEHEHHS B DKOCUCTEMAX CBOCH MECTHOCTH;

. cpasHuéams: OUOJOTHYECKHE OOBEKTHl (XMMHYECKHUN COCTaB Tell
YKUBOM W HEXHUBOW MPUPOJBI, 3apPOJIBIINIM YEJIOBEKAa U JPYTHUX MIICKOIHUTAIOIIMX,
MPUPOIHBIE DKOCUCTEMBl W arpO’KOCUCTEMBI CBOEM MECTHOCTH), MPOILIECCHI
(ecTecCTBEHHBIM U MCKYCCTBEHHBIM OTOOp, MOJIOBOE M OECIIONOe pa3sMHOXKEHHE) U
JienaTh BBIBOJIBI HA OCHOBE CPaBHEHUS;

. AHATU3UPOBAMb U  OYEeHUBAmMdb PA3IWYHBIC THUIOTE3bl CYIIHOCTH
KU3HH, TPOUCXOXKIACHUS KU3HM W YEJIOBEKa, TJIOOAIBHBIC JSKOJOTHYCCKUC
npoOJIeMbl U TYTH WX PEIICHUS, IMOCJICICTBHS COOCTBEHHOH NEATEIHHOCTH B
OKPYKAIOIIEU CPELE;

. u3yyams U3MEHEHHSI B SKOCUCTEMAaxX Ha OMOIOTUYECKUX MOJACIISX;

. Haxooums WHOOPMANHIO O OMOJOTHMYECKHUX OOBEKTAaX B Pas3IMYHBIX
UCTOYHHUKAX (Y4€OHBIX TEKCTaX, CIPABOYHHMKAX, HAYYHO-TIOMYJISAPHBIX HU3TAHUIX,
KOMITBIOTEPHBIX 0a3axX JaHHBIX, pecypcax NHTepHET) U KPUTHUECKH €€ OICHUBATD;

WCIIOJIh30BaTh TPHOOPETCHHBIC 3HAHWS ¥ YMEHHUS B MPAKTHYECKOU
NESATEeTLHOCTH U TTOBCEHEBHOM KU3HU JIJISL:



. coOmoieHrss Mep TPO(HIIAKTUKYA OTPABJICHU, BUPYCHBIX U JAPYTHX
3a00JIeBaHUM, CTPECCOB, BPEIHBIX MPUBBIUYEK  (KypeHHE,  aJIKOTOJIU3M,
HapKOMaHUs1); IPaBUJI MOBEJICHUS B PUPOJIHOM Cpelie;

. OKa3aHMs TIEPBOM MOMOIIM HPU MPOCTYTHBIX U IPYTUX 3a00JIEBAHUSIX,
OTpaBJICHUU MUIIEBBIMU NPOAYKTaMU;
. OLICHKM 3TUYECKHX acCleKTOB HEKOTOPBIX MCCIIEJOBAaHUN B 00J1acTU

OMOTEXHOJIOTHHI (KHOHHpOBaHI/IC, HCKYCCTBCHHOC Ol'IJ'IOI[OTBOpeHI/IG).



