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PABOYAS TTIPOTPAMMA
YUYEBHOI'O IPEJIMETA « Buonorus»
JJIA 10-11 KJIACCOB

Paspaboruuk: 3apy6exnosa Jlioqmuna Jmutpuesna,
YUHTeNlb OHONIOrHH, TIepBOIi KBaTM(DHKALIHOHHOI KaTeropuu

r. JlenHHOrOpCK




ILnanupyemMble pe3yJbTAThl H3yYeHUs NpPeIMeTa

Hazpanue pazgena [IpenmeTHbIE pe3yabTATHI MertanpenmeTHbie JlnunocTtHbIE
pe3yJIbTaThl pe3yabTaThl
BoinmyckHUK HAy4uTCS BbIyCKHHUK MOTYyYUT BO3MOKHOCTD
HAY4UThCSI
Buosorus kak —  packpbIBaThb Ha MpPUMEPAX POJb OMOJOTUU dopMynupoBaTh  IENb  HCCIEIOBaHUS,

KOMILJIEKC HAYK 0
JKHBOM NpUpoae

B (opMupOoBaHWM  COBPEMEHHOW  Hay4YHOM
KapTUHBl MUpPA U B MPAKTUYECKON IEATEIBHOCTH
JIFOJIEH;

— TIOHMMaThb U OIMCBHIBaTh B3aHMOCBS3b
MEXJy €CTECTBEHHBIMH HAayKaMH: OHOJIOTHEH,
¢busuKoN, XUMHEH; ycTaHaBIMBaTh B3aUMOCBS3b
IIPUPOJHBIX SBJICHU;

—  TOHUMATh CMBICH, pa3In4yaTh U OMHUCHIBATH
CUCTEMHYIO CBSI3b MEKJY OCHOBOIIOJIAratoIIUMHU
OMOJIOTUYECKUMH TOHATUAMU: KJIETKAa, OPTaHU3M,
BHUJI, SKOcucTeMa, onocdepa;

—  HUCIOIIb30BaTh OCHOBHBIE METO]IbI
HAYYHOTO MO3HAHHUA B y4EOHBIX OMOIOTHYECKUX
UCCIIEJOBAHMSX, IPOBOAUTH OSKCIEPUMEHTHI 110
U3YYEHHIO OMOJIOTMYECKUX OOBEKTOB M SIBJICHU,
OOBSICHATD pe3yabTaThl AKCIIEPUMEHTOB,
AHAIN3UPOBATH UX, POPMYIUPOBATEH BHIBOIBI;

—  (¢opMynupoBaTh TMIIOTE3bl HA OCHOBaHWUHU
IpeJUIOKEHHOW OHOJIOrMYecKol HHpOpMauu U
npeuiaraTb BapUaHThbl IPOBEPKU TMIIOTES;

— CpaBHHMBaTh  OHWOJIOTHYECKHE  OOBEKTHI
MEXIy coO0OH MO 3aJaHHBIM KPUTEpUSM, AeJaTb
BBIBOJIbI U YMO3AKJIIOUEHHS Ha OCHOBE CPAaBHEHUS;

— 00OCHOBBIBaTb  €JMHCTBO  JKUBOM U
HEXMBOW MPUPOJIBI, POACTBO JKHUBBIX OPraHU3MOB,
B3alMOCBSI3M OPIaHU3MOB M OKPY’KAIOLIEN CpeJbl
Ha OCHOBE OMOJIOTUYECKUX TEOPUIA;

—  IPUBOJUTH NPUMEPHI BELIECTB OCHOBHBIX
Irpynn  OpraHUYecKUX  COEJAMHEHUH  KJIETKH
(OenkoB,  KUPOB,  YIJIEBOJAOB, HYKJIEHHOBBIX
KHCJIOT);

BBIJIBUTaTh M TIPOBEPATH IKCIIEPUMEHTAIBHO
THITOTE3bI 0 XUMHUYSCKUX CBOMCTBAX BCIICCTB
Ha OCHOBE HX COCTaBa W CTPOCHHUS, HX
CIIOCOOHOCTH  BCTyNaTh B  XHMHUYECKHE
peakmuM, O XapakTepe U  IPOAYKTax
Pa3IUYHBIX XUMHUECKHUX PEaKLUii;

CaMOCTOSITEITEHO TUTAHUPOBATh u
POBOUTh XUMHYECKHE OKCIIEPUMEHTHI C
COOIIO/IEHNEM TTpaBHII Oe30MacHOi paboTHI ¢
BEILIECTBAMHU u 71a00paTOPHBIM
000pyI0BaHUEM;

UHTEPIIPETHPOBATh JAaHHBIE O COCTaBe H
CTPOCHUHU BCHICCTB, IMOJYYCHHBIC C ITIOMOIIBIO
COBPEMEHHBIX (PU3UKO-XMMUYECKHX METO/I0B;

OIHCHIBATH COCTOSIHUE DJICKTPOHA B aTOME
Ha  OCHOBE  COBPEMEHHBIX  KBAaHTOBO-
MEXaHUYCCKUX Hpe)ICTaBHeHI/Iﬁ 0 CTpPOCHUU
aTomMa Il OOBSACHEHMsS  pe3ysbTaToB
CHEKTPAIBHOTO aHAJIN3a BEIIECTB;

XapaKTepu30BaTh POJIb a30TOCOAEPIKALINX
TCTCPOIHKITNICCKUX COG}IHHGHI/I?I u
HYKJIEMHOBBIX ~ KHCJIOT KaK  BaXXHEHUIIMX
OMOJIOTMYECKHU aKTHUBHBIX BCUICCTB,

IIPOTHO3UPOBATH BO3MOKHOCTh
IMPOTCKAHUA OKHUCJIHUTCIIBHO-
BOCCTAHOBUTEJIBHBIX pPEAKLUH, JeKalUX B
OCHOBC IMPUPOJAHBIX MW MPOU3BOACTBCHHBIX
IPOLIECCOB.




—  pacmo3HaBaTh KIETKH (TIPOKapuoOT W
9YKApPHOT, PACTCHHUI U KUBOTHBIX) MO OMHUCAHUIO,
Ha CXEMaTHYECKUX N300paKEHHUSIX;
YCTAHABJIMBATh CBSI3b CTPOCHUS U (PYHKIUH
KOMITOHEHTOB KJICTKH, 00OCHOBBIBATh
MHOT000pa3ue KIETOK;

—  pacrmo3HaBaTh TIOTTYJISIITUEO "
OMOJIOTMYECKHIA BUJI [0 OCHOBHBIM TPU3HAKAM;

—  ONHUCHIBaTh (PEHOTHII MHOTOKJIECTOYHBIX
pacTeHH W KUBOTHBIX MO MOP(OIOrHYECKOMY
KPUTEPHIO;

—  OOBSCHATH MHOTOOOpa3ue OpraHu3MOB,
TIPUMEHSIS] BOJIIOIIMOHHYIO TEOPHIO;

—  KIACCHU(PUIIUPOBATH OHMOJIOTUYeCKHE
00BEKTHl HA OCHOBAaHHMU OJIHOTO WJIM HECKOJIBKUX
CYIIIECTBEHHBIX ~ MPU3HAKOB  (THIBI  MHMTaHUS,
CHOCOOBI JIBIXaHUS U PA3MHOXKEHHSI, 0COOCHHOCTH
pa3BUTHSA);

—  OOBSCHATH NUPUYMHBI  HACJICICTBEHHBIX
3a00JICBaHHUI;

—  BBIABISATH M3MEHYHBOCTH y OPTraHHU3MOB,;
OOBSICHATh TPOSIBJICHUE BHJIOB H3MEHUYMBOCTH,
UCTIONIBE3YS  3aKOHOMEPHOCTH  HM3MEHUYUBOCTH,

CpaBHHBATb HACJICACTBCHHYIO n
HCHACJICACTBCHHYIO USMCHYNBOCTD,
— BBISIBJISATH MOpq)OJ'IOFI/I‘leCKI/Ie,

¢dusnonoruyeckre, IMOBEACHYECKUE aJaNnTaluu
OpPraHu3MOB K cpene OOUTaHHS U JIEHCTBHIO
9KOJIOTMYECKHUX (aKTOPOB;

—  COCTaBJIAITh CXEMBI MEPEHOCA BELIECTB U
SHEPruu B 3KOcHCcTeME (LIeTIH TUTaHUS);

—  TIPUBOJUTH JI0Ka3aTelbCTBA
HEOOXOUMOCTH COXpaHEeHHs Ouopa3zHoO0Opazus
JUIs ~ YCTOWYMBOTO  DPa3BUTHUA U OXpaHbI
OKpYKarolleu Cpeibl;

—  OLEHMBATh JOCTOBEPHOCTb OMOIOrMYECKON
uH(popMaluuy, MOJTy4YE€HHOU u3 pa3HbIX
MCTOYHHUKOB, BBIJICIISITh HE00XO0IUMYIO

y4eOHBIMU
JIEUCTBUSMU Ha
npuMepax THUIIOTe3
s 0OBsCHEHUS
U3BECTHBIX (DAKTOB
"
AKCIIEPUMEHTAJIBHO
71 [IPOBEPKU
BBIIBUTAEMBIX
TUIOTE3,
pa3paboTKu
TEOPETHUECKUX
Mozenen
MIPOIIECCOB W
SIBJICHHI;

e OopMHUpPOBaHUE
yYMEHUH
BOCHPUHUMATh,
nepepadaThiBaTh U
MPEABSBIATh
nH(pOpMaLIHIO B
CJIOBECHOM,
oOpa3HoOM,
CUMBOJIMYECKOHN
bopmax,
aHaIM3UpOBaTh U
nepepadaThIBaTh
MOJIYYEHHYIO
uH(pOpMaIINIO B
COOTBETCTBUU c
MMOCTaBJICHHBIMHU
3a/1ayaMu,
BBIJICIISITH
OCHOBHOE
coJiepKaHue
MIPOYUTAHHOTO
TEKCTa, HaXOJIUTh B

CaMoCTOSITEIIFHOCT
b B IpUOOpEeTEeHUH
HOBBIX 3HAaHUH WU
MPAKTUIECKUX
YMEHUH;

e ['0TOBHOCTE K
BBIOOPY
KU3HCHHOTO TIYTH
B COOTBETCTBHHU C
COOCTBEHHBIMU
HWHTEpecaMu 31
BO3MOKHOCTSIMU,

o MoTtuBanus
oOpasoBarenbHON
JIeATSIIbHOCTH
IIKOJIbHUKOB Ha
OCHOBE JIMYHOCTHO
OPUEHTUPOBAHHOTO
oaXo0ma;

e dopmupoBaHue
LIEHHOCTHBIX
OTHOLIEHUH IpYr K
APYTY,  Y9IHTEIIO,
aBTOpaM OTKPBITUI
U u3zo0pereHuil,
pe3yabTatamMm
o0yueHusl.




uH(pOpMaIno 71 UCIOJIb30BAaHUS €€ B y4eOHOM
JESTEIIbHOCTH U PEIICHUH MPAKTUYECKUX 3a/1a4;

—  TPEICTaBJIAThH OHMOJIOTMYECKYIO
uH(pOpMAIIMIO B BUJIC TEKCTa, TaOIUIGI, rpaduka,
JyarpaMMbl M JieJiaTh BBIBOJBI Ha OCHOBAaHUH
MPEJICTABICHHBIX JaHHBIX;

—  OIICHMBATh POJIb JOCTHIKCHUN TE€HETHKH,
CCJICKIINH, OWOTEXHOJOTMH B IMPAKTUYCCKOM
JICATEILHOCTH Y€JIOBEKa U B COOCTBEHHOM YKU3HU,

—  OOBSCHATH HETaTHUBHOC BIIMSHUE BEILECTB
(asmkorosisi, HUKOTHHA, HAPKOTHYECKHX BEIIECCTB)
Ha 3apOJIBIIICBOC PA3BUTHE YCTIOBCKA,;

—  OOBACHATH IIOCJICICTBUS BIIUSHUS
MYTareHoOB;
—  OOBACHATH BO3MOJKHBIE IIPUYHHBI

HACJIEICTBEHHBIX 3a00JIEBAaHUH.

CTpyKkTypHBIE H
(pYyHKIHMOHAJIBHBI
€ OCHOBBI KH3HHU

—  packpbIBaThb Ha NMpUMEPAX POJb OMOJOTUU
B (opMHpPOBaHMM  COBPEMEHHOM  Hay4HOMU
KapTUHBl MUpPA U B MPAKTUYECKON JEATEIBHOCTH
JIIOIEH;

— TIOHMMaTb U OIMCBHIBaThb B3aHMMOCBS3b
MEXJy €CTECTBEHHbBIMH HayKaMH: OHOJIOTHEH,
(¢u3MKON, XUMHEH; yCTaHaBIMBATh B3aWMOCBS3b
IIPUPOJHBIX SIBJICHUI;

—  TOHMMATh CMBICI, pa3inyaTh U OMHUCHIBATh
CHUCTEMHYIO CBSI3b MEXIY OCHOBOIIOJIAratoIIMMHU
OMOJOTUYECKUMH TOHATHUAMU: KJIETKAa, OPraHU3M,
BUJI, DKOcucTema, bnocdepa;

—  HCIOJB30BAThH OCHOBHBIE METO]IbI
HAY4YHOTO MMO3HAHMSA B y4EOHBIX OHMOIOTHYECKUX
UCCJIEIOBAHUSX, TMPOBOJUTH SKCIEPUMEHTHI I10
U3YyYEHHUIO OMOJOTMYECKHX OOBEKTOB U SIBICHUH,
OOBSACHATH pe3yabTaThl AKCIIEPUMEHTOB,
aHAJIM3UPOBATh X, (HOPMYIHPOBATH BHIBOKI;

dbopMynmHpoBaTh e WCCIEIOBaHUS,
BBIJIBUT'aTh U TPOBEPATh IKCHEPUMEHTAIBHO
TUIIOTE3BI 0 XUMHUYECKUX CBOMCTBAX BCIICCTB
Ha OCHOBE HX COCTaBa M CTPOCHHA, HX
CHOCOOHOCTH BCTYIIAaTb B XUMHNYECKHUEC
peaknuMM, O XapakTepe U IPOAYKTax
Pa3INYHBIX XUMHUYCCKUX peaKHHfI;

CaMOCTOSITENIBHO IUTAHUPOBATh u
MNPOBOAUTE XHUMHUUCCKHE OKCIICPUMCHTBI C
coOITI0/IeHHEeM TpaBUIl 6e30macHoi paboTHI €
BEILIECTBAMM " 1ab0paTOpHBIM
obopynoBaHueM;

HHTEPIPETUPOBATh HAHHBIE O COCTaBe U
CTPOCHUU BEIIECTB, MOTYUYEHHBIE C TIOMOIIIBIO
COBPEMECHHBIX Q)HSHKO-XI/IMI/ILIGCKI/IX METOAO0B,

OIHCHIBATH COCTOSIHUE BJIEKTPOHA B aTOME
Ha OCHOBE COBPEMEHHBIX KBaHTOBO-
MEXaHUYECKUX IPEACTABICHUN O CTPOCHUHU

HEM  OTBETHI
IIOCTaBIICHHEIC
BOITPOCHI H
H3J1arath €ro;

e [IpuoOperenue
OIIBITA
CaMOCTOSITEIIFHOIO
IOMCKa, aHaJu3a U
orbopa
uHpopmaruu c
HCI0JIb30BaHUEM
Pa3IMYHBIX
HCTOYHUKOB u
HOBBIX
MH(pOpPMaAITMOHHBIX
TEXHOJIOTUN hilp et
penieHus
MMO3HABATENIbHBIX
3aJa4;

e PazButne
MOHOJIOTHYECKON U
JNAJTOrMIeCKOM
peun, YMEHHUSI
BBIPAXKAThH CBOU
MBICITH 5
CIIOCOOHOCTH
BBICITYIIINBATh
co0ecenHUKa,
MMOHMMATh ero
TOYKY 3peHusl,
MpHU3HABaTh TPaBO
JIPYroro deloBeKa
Ha MHOC MHCHHE;

e OcBocHHE
MPUEMOB JI€VCTBUIA
B HECTaHAApTHBIX
CUTYaIHsIX,

Ha




—  (opmymupoBaTh THIOTE3bl Ha OCHOBAaHHUH
NPEUIOKEHHON OMOoNorHuecKoi MHpOpMaluu H
npeaarath BapuaHThl IPOBEPKH THIIOTES;

— CpaBHHUBaThb OWOJIOTHYECKHE  OOBEKTHI
MEXay coOO0i 10 3aJaHHBIM KPHTEPUSAM, JeNaTbh
BBIBOJIBI 1 YMO3AKJIIOUCHHUSI HA OCHOBE CPAaBHEHUS;

— O0OOCHOBBIBaTH  €IMHCTBO  JKUBOH U
HEKUBOM MPUPOIBI, POACTBO KUBBIX OPraHU3MOB,
B3aUMOCBSI3M OPIaHU3MOB U OKPY)KaIOIIEH cpeJIbl
Ha OCHOBE OMOJIOTUYECKUX TEOPHii;

—  TPHUBOIUTH TPHMEPHI BEIIECTB OCHOBHBIX
TPyNIl  OPraHWYECKHX  COCOUHEHHUH  KIIETKH
(OenmKoB,  JKHPOB,  YIJIEBOJOB, HYKJICHHOBBIX
KHCJIOT);

— pacmo3HaBaTh KIETKH (IPOKAPHOT W
9YKApHOT, PACTCHUH U KUBOTHBIX) MO OMHCAHUIO,
Ha CXEMaTHYECKIX n300paKeHUSIX;
yCTaHABIMBaTh CBSI3b CTPOCHUS U  (QyHKUWH
KOMITOHEHTOB KIIETKH, 000CHOBBIBATh
MHOTr000pasue KIETOK;

—  pacmo3HaBaTh TIOTTYJISIITUEO "
OMOoJIOrnYecKUii BU 110 OCHOBHBIM IPU3HAKaAM;

—  ONHUCHIBaTh (PEHOTHI MHOTOKJIETOYHBIX
pacTeHU M XUBOTHBIX MO MOP(OIOrHYECKOMY
KPUTEPHIO;

— OOBSCHATP MHOroobOpasue
IIPUMEHSIS BOTIONIMOHHYIO TEOPHIO;

—  KJIacCU(pHUIMPOBATH Ouosiornyeckue
O00BEKTHl Ha OCHOBAaHHMU OJIHOTO WIIM HECKOIBKUX
CYIIECTBEHHBIX  INPHU3HAKOB (THMBI MHUTAHUS,
CIOCOOBI IbIXaHUS ¥ Pa3MHOXKEHHUS, 0COOEHHOCTH
pa3BUTHSA);

—  OOBACHATH
3a00JICBaHHUI;

—  BBIIBISTH HM3MEHUYHBOCTH y OPTaHU3MOB;
OOBSICHATH MPOSIBICHUE BHJIOB H3MEHYHBOCTH,
UCTIONB3Yysl  3aKOHOMEPHOCTH  HM3MEHYHBOCTH,
CpaBHUBATh HACJIICTBEHHYIO u

OpTraHnu3MOB,

IMPUYUHBI HaCJICACTBECHHBIX

atoMa  JI1  OOBSCHEHUS  PE3yJbTaToB
CIIEKTPAJIbHOTO aHAJIN3a BEILIECTB;

XapaKTepU30BaTh POJIb a30TOCOAECPKAIIUX
FeTEPOLUKINIECKUX COCJIMHEHUM u
HYKJIIGMHOBBIX  KHCJIOT Kak Ba)KHEHMIINX
OMOJIOTUYECKH AKTUBHBIX BEIIECTB;

MIPOrHO3UPOBATH BO3MO>KHOCTh
MIPOTEKAHUS OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX PEAKLMH, JeKaluX B
OCHOBE NPHUPOAHBIX U MPOU3BOJCTBEHHBIX
MIPOLIECCOB.

OBJIJICHHE
ABPUCTHYUECKUMHU
METOJIaMU PELICHUS
pooem;

e OopMHUpOBaHUE
yMEHUH paboTaTh B

rpyIirme c
BBIIIOJIHEHUEM
pa3INYHBIX
COLIMAJIBHBIX POJIEH,
IIPEACTABIIATH u
OTCTauBaTb  CBOU
B3IJISIIbI u
yOexXaeHHs, BECTU
JTUCKYCCHIO.




HEHACIIEJICTBEHHYIO H3MEHUNBOCTD;

—  BBISBIATH MOp(OJIOTHUECKHE,
dbusnonornueckue, IMOBEJACHYECKUE aJaNTaluu
OpraHu3MOB K cpene OOUTaHHsS U JICHCTBHIO
9KOJIOTHYECKHUX (aKTOPOB;

—  COCTaBIISITh CXEMBI IEPEHOCA BEIECTB U
SHEPruu B 3KOcHCTEeME (LIeTIH MTUTaHUs);

—  TPHUBOJUTH JI0Ka3aTeIbCTBA
HEOOXOIMMOCTH COXpaHEHUs OuopazHO0Opasus
JUIs ~ yCTOWYMBOTO  DPa3BUTHUA U OXpaHbI
OKpYKAaroIlel Cpeibl;

—  OLEHHUBATh JOCTOBEPHOCTH OMOJIOTHUECKON
uH(popMaIuuy, MOJTy4YEHHOM u3 pa3HbIX
HUCTOYHUKOB, BBIJIEIISITh HEOOXOTUMYIO
uH(GOpPMALIMIO U UCIONB30BaHUS €€ B Y4eOHOM
NEeSITebHOCTH U PEHICHUH NMPAKTHYECKUX 3a71ay;

—  TPeICTaBIAThH OHMOJIOTMYECKYIO
uH(popMaIro B BHJIE TEKCTa, TaOIUIIbI, TpaduKa,
IMarpaMMbl M JIeJIaTh BBIBOJBI HAa OCHOBaHUH
MPEJICTaBICHHBIX JaHHBIX;

—  OLEHHWBATh POJb JOCTH)KEHUH TE€HETHKH,
CEeNeKIMH, OHOTEeXHOJOTMM B  INPaKTHYECKOH
NeSITeTTHHOCTH YeJIOBEKa U B COOCTBEHHOM YKHU3HU;

—  OOBSACHATH HETAaTHMBHOE BIMSHUE BEIECTB
(anmkorossi, HUKOTMHA, HAPKOTHYECKHUX BEIIECTB)
Ha 3apO/IbIIIIEBOE PAa3BUTHE YEIIOBEKA,

- OOBACHATH IIOCJIICACTBHU A BIIMSHU A
MYTarcHOB;
— 06bACHATL BO3MOXHblE NMPUYNHbI

HacneACcTBEeHHbIX 3a601eBaHUN.

Opranusm

—  packpbIBaThb Ha MpUMEpPAX POJb OMOJOTUHU
B (opMHpPOBaHMM  COBPEMEHHOM  Hay4HOMU
KApTUHBI MUPa U B NPAKTHYECKOW NEATEIBHOCTH
JIIOIEH;

— TOHHMMaTb M OIIMCHIBaTh B3aUMOCBS3b
MEXJy €CTECTBEHHbIMH HayKaMH: OHOJIOTHEH,
¢bu3nKON, XUMHEH; ycTaHaBIMBaTh B3aUMOCBS3b
IIPUPOJHBIX SBJICHU;

dbopMynupoBaTh  IIeJIb  MCCIEAOBaHUSA,
BBIIBUTATh W TMPOBEPSATH SKCICPUMEHTAIHHO
TUTIOTE3bl 0 XMMHUYECKHUX CBOMCTBAX BEIIECTB
Ha OCHOBE HX COCTaBa U CTPOECHMS, HUX
CIIOCOOHOCTH  BCTymaTh B XUMHYECKHE
peakluuu, O XapakTepe U  NPOJYKTax
Pa3TUYHBIX XUMUYECKUX PEAKITU;

CaMOCTOSITEJIbHO TUTAHUPOBATH 1




—  TOHUMATh CMBICH, pa3inyaTh U OMHUCHIBATh
CHCTEMHYIO CBSI3b MEXIY OCHOBOIIOJIATalOLIMMHU
OMOJIOTUYECKUMH MOHATUAMU: KJIETKAa, OPraHU3M,
BUJI, SKOcucTema, bnocdepa;

—  HCIOJIb30BaTh OCHOBHBIE METO/]IbI
HAYYHOTO IO3HAHMUA B Y4EOHBIX OMOIOTHYECKUX
UCCJIEIOBAHMSX, TPOBOJUTH SKCIEPUMEHTHI 10
W3YYCHUIO OMOJIOTUYECKUX OOBEKTOB W SIBIICHUH,
OOBSCHATH pe3yabTaThl HKCIIEPUMEHTOB,
AHATM3UPOBATH UX, (POPMYITUPOBATEH BHIBO/IBI,

—  (hopMmynupoBaTh TUIIOTE3bl HA OCHOBAaHUU
IPEJIOKEHHOW OMOJIOrMYecKord HHPOpMaluu U
npeiaraTh BapUaHThl IPOBEPKU THUIIOTES;

— CpaBHHMBaTh  OHMOJIOTHYECKHE  OOBEKTHI
MeXIy co00il Mo 3aJaHHBIM KpPUTEPHSIM, JeJaTh
BBIBOZIBI 1 YMO3aKJIIOUCHHUSI HA OCHOBE CPAaBHECHHS;

— 00OCHOBBIBaTH  €OMHCTBO  JKUBOM U
HEXHBOW IPUPOJIBI, POACTBO JKUBBIX OPTaHU3MOB,
B3aMMOCBSI3M OPTaHU3MOB U OKPYKAIOIIEH CpesIbl
Ha OCHOBE OMOJIOTUYECKUX TEOPUIL;

—  TIPUBOJUTH NPUMEPHI BEIIECTB OCHOBHBIX
TpyOn  OpraHUYeCKUX  COCAMHEHUW  KIIETKH
(OenmkoB, JKHPOB, YIJIEBOAOB, HYKIEUHOBBIX
KHCTIOT);

— pacmo3HaBaTh KJETKM  (IIPOKapuoOT U
9YKapUOT, PACTEHUH U KUBOTHBIX) MO OMHCAHMUIO,
Ha CXEMaTHYECKUX M300paXKCHHUSIX;
yCTaHaBIMBaTh CBsI3b CTPOCHUA U  (QYHKIUI
KOMITOHEHTOB KIICTKH, 00OCHOBBIBATh
MHOTr000pasue KIETOK;

—  pacmo3HaBaTh TTOITYJISIIIHEO "
OMOJIOTUYECKHI BU]I IO OCHOBHBIM MPU3HAKAM;

—  OmHCHIBaTh (EHOTHII MHOTOKJIETOYHBIX
pacTeHuid M >KUBOTHBIX MO MOP(OIOTHIECKOMY
KPUTEPHIO;

— OO0BACHAT, MHOrooOpasue OpraHu3MOB,
IPUMEHSIS SBOTIONIMOHHYIO TEOPHIO;
—  KJIacCU(HUIMPOBATH OuoJIOrHYecKue

IPOBOANTh XUMHYECKHE OKCIIEPUMEHTHI C
coOIII0/IeHHEM TpaBHII 6e30macHOi paboTHI C
BEILIECTBAMHU u 71a00paTOPHBIM
000py1I0BaHUEM;

MHTEPIIPETHPOBATh JAaHHBIE O COCTaBE H
CTPOCHUU BEIIECTB, MOJYYECHHBIE C TIOMOIIBIO
COBPEMEHHBIX (PU3NKO-XMMUYECKUX METO/IOB;

OIHCHIBATH COCTOSIHUE BJICKTPOHA B aTOME

Ha OCHOBE COBPCMCHHBIX KBaHTOBO-
MECXaHUYCCKUX HpeI[CTaBJIeHI/Iﬁ 0 CTpPOCHUU
aroma JIA 00BACHEHHS PE3YIbTATOB

CIIEKTPAJILHOTO aHAJIN3a BEILECTB;

XapaKTEePU30BaTh POJb A30TOCOMEPKALINX
FETCPOLUUKINICCKUX COGIII/IHCHI/Iﬁ n
HYKJIEWHOBBIX  KUCIIOT KaK  BaXHEHIINX
OMOJIOTMYECKHU aKTHUBHBIX BCIIICCTB,

IPOTHO3UPOBATH BO3MO)KHOCTh
NPOTEKAHHS OKHCIIUTEIIFHO-
BOCCTaAaHOBUTCIBbHBIX peaKHHfI, JJeXKalmux B
OCHOBE TPHPOIHBIX M TIPOU3BOJCTBEHHBIX
IPOILIECCOB.




00BEKTHI Ha OCHOBaHMU OJHOTO WJIM HECKOJBbKUX
CYLIECTBEHHBIX IPHU3HAKOB (TUIBI IUTaHUS,
CHOCOOBI IBIXaHUS U PA3MHOKEHMsI, 0COOEHHOCTH
pa3BUTHUSA);

— OOBSICHATH HIPUYMHBI  HACJIEICTBEHHBIX
3a00JIEBAHUN;

—  BBIABIATb HM3MEHUYUBOCTh Yy OPIaHU3MOB;
OOBSACHATH IPOSABICHUE BUJOB H3MEHYMBOCTH,
UCMONb3Yysl  3aKOHOMEPHOCTH  HM3MEHYHMBOCTH;

CpaBHHBATH HACJICJICTBEHHYIO u
HEHACJICICTBCHHYIO H3MEHYMBOCTH;
—  BBISBJIITH Mopdonorugeckue,

¢u3noIoruuecKue, IOBEIEHUYECKUEe aJanTaluu
OpraHM3MOB K cpele OOuTaHus MU JIEHCTBHUIO
9KOJIOTUYECKUX (PAKTOPOB;

—  COCTaBJISITh CXEMbl MEPEHOCA BEIIECTB U
SHEPIruU B HKOCUCTEME (LI€TIU MUTAHUS);

—  TPUBOJUTH JI0Ka3aTelbCTBA
HEOOXOJUMOCTH COXpaHEeHHs] OuopazHOOOpasus
JUIs  yCTOWYMBOTO  pa3BUTUS M OXpaHbI
OKpYKarolle Cpeibl;

—  OLEHMBATh JOCTOBEPHOCTHh OMOJIOTMUYECKON
uHpOpMaInHy, MIOJTyYeHHOM u3 pa3HbIX
UCTOYHHUKOB, BBIJIEIIATh HEO0XO0TUMYIO
uH(pOpMaLIMIO U UCHOJB30BaHUS €€ B y4eOHOM
NeSITeIbHOCTH U PEIICHUH MPaKTUYECKUX 3a7ay;

—  TNPEICTaBIATH OMOJIOTMYECKYIO
uH(pOpMaIIMIO B BUJIE TEKCTa, TaOMUIlbI, rpaduka,
IarpaMMbl M JIeNIaTh BBIBOJBI HAa OCHOBaHUH
IPE/CTaBICHHBIX JaHHBIX;

—  OIEHHWBATh POJb OCTH)KEHUH TE€HETHKH,
CEeNIeKIMH, OHOTEeXHOJOTMM B  IMPAKTHYECKOH
JeSITEIbHOCTH YeJIOBEKa U B COOCTBEHHOM KU3HU;

—  OOBSCHATH HEraTHMBHOE BIIMSHUE BEIIECTB
(anmkorosisi, HUKOTMHA, HAPKOTHYECKHUX BEIIECTB)
Ha 3apO/JIbIIIEBOE PAa3BUTHE YEIIOBEKaA,

—  OOBACHATH MOCTICICTBHS BIIMSTHUS
MYTareHoB;




—  00BACHATH BO3MOYKHBIE
HaCJICACTBCHHBIX 3360H€B8.HI/II71.

IIPHUYHHBI

Teopus
IBOJIIOLUH

—  packpbIBaThb Ha MpPUMEPAX POJb OMOJOTUU
B (opMuUpOBaHWM  COBPEMEHHOW  Hay4YHOM
KapTUHBI MUpPA U B MPAKTUYECKON IEATEIBHOCTH
JIFOJIEH;

— IIOHMMAaTb U OIIMCBIBATh B3aUMOCBS3b
MEXJy €CTECTBEHHbIMU HayKaMmH: OHOJIOTHEH,
¢u3MKOM, XUMHEW; YCTaHABIMBATH B3aUMOCBS3b
MPUPOIHBIX SBICHUIA;

—  IIOHMMAaTbh CMBICI, pa3in4yaTh U ONHUCHIBATh
CUCTEMHYIO CBSI3b MEXKIY OCHOBOIIOJIAraroIINMHU
OMOJOrMYECKUMH NOHATUAMU: KJIETKA, OPraHU3M,
BHJI, KOcUcTeMa, orocdepa;

—  HCIIOJIb30BAaTh OCHOBHBIE METO/IbI
HAyYHOTO TO3HAHUS B y4EOHBIX OMOIOTHYECKUX
UCCIIEIOBAHMSX, IPOBOJUTH SKCIEPUMEHTHI 110
U3y4EHHIO OMOJIOTMYECKUX OOBEKTOB U SIBICHUH,
OOBSACHATH pe3yabTaThl AKCIIEPUMEHTOB,
AHAIM3UPOBATH UX, (OPMYITUPOBATEH BHIBO/IBI,

—  (hopMmynupoBaTh TMIIOTE3bl HA OCHOBAaHUU
NpPEeUIOKEHHON OMOoJIOTHYecKod MH(pOpMaLUU U
npejiaraTb BapUaHThl IPOBEPKU FHIIOTES;

— CpaBHHMBaTb OWOJIOTHYECKHE  OOBEKTHI
MeXy co00il Mo 3aJaHHBIM KpUTEPUSIM, JeJaTh
BBIBOJIbI U YMO3AKJIFOUEHUSI HA OCHOBE CPABHEHUS;

— 00OCHOBBIBaTh  €IMHCTBO  JKUBOM U
HEXMBOW MPUPOJIBI, POACTBO >KUBBIX OPraHU3MOB,
B3aMMOCBS3M OPIaHU3MOB M OKPY’KAIOLIEN Cpe.bl
Ha OCHOBE OMOJIOTUYECKUX TEOPUL;

—  IPUBOJUTH NPUMEPHI BELIECTB OCHOBHBIX
IrpyOn  OpraHUYeCKUX  COEJAMHEHUH  KJIETKH
(OenKoB,  KUPOB,  YIJIEBOJAOB, HYKJIEHHOBBIX
KHCJIOT);

— pacro3HaBaTh KJIETKH (IIPOKApUOT U
JyKapHuoOT, PACTEHUN U JKUBOTHBIX) M0 OMHUCAHUIO,

dopMynupoBaTh €N HCCIEIOBaHUS,
BBIJIBUTATh M TIPOBEPATH IKCIEPUMEHTAIHHO
TUIIOTE3bl O XUMUYECKUX CBOMCTBAX BEIIECTB
Ha OCHOBE HX COCTaBa M CTPOCHHUS, HX
CIIOCOOHOCTM  BCTyHnaTb B  XUMHYECKHE
peakmuM, O XapakTepe U  IPOAYKTax
Pa3IMYHBIX XUMUYECKUX PEAKIIHIA;

CaMOCTOSITEIILHO TUTAHUPOBATh u
IPOBOJUTh XHMHYECKHE OKCIHEPUMEHTHI C
coOJroIcHrEeM TIpaBuiI O€30MacHOM paboThI C
BELIECTBAMHU u n1a00paTOPHBIM
000pyI0BaHUEM;

MHTEPIPETHPOBATh JIAaHHBIE O COCTaBE M
CTPOCHHUU BEIIECCTB, MOJYYCHHBIC C IIOMOIIIBIO
COBPEMEHHBIX (PU3UKO-XUMUYECKHX METOJIOB;

OIHCHIBATH COCTOSIHUE BJIEKTPOHA B aTOME
Ha  OCHOBE  COBPEMEHHBIX  KBaHTOBO-
MEXaHUYECKUX MPEJICTaBICHUA O CTPOCHUHU
aTomMa Il OOBSCHEHHWS  pe3yJbTaToB
CHEKTPAIbHOTO aHAJINM3a BEIIECTB;

XapaKTepU30BaTh POJb a30TOCOESPKAIIIX
reTepOLMKINYECKIX COeIMHEHU U
HYKJIEMHOBBIX ~ KHCJIOT KaK  BaXHEWUIIHX
OMOJIOTMYECKH aKTHBHBIX BEIECTB;

IPOTHO3UPOBATH BO3MOYKHOCTh
MIPOTCKAHHS OKHCITUTEIFHO-
BOCCTAHOBUTEJIBHBIX pPEAKLUH, JEeKalUX B
OCHOBE TMPHPOTHBIX W TPOU3BOJCTBEHHBIX
MPOIIECCOB.




Ha CXEMaTHYECKUX N300paKeHMSIX;
YCTAQHABJIMBATh CBSI3b CTPOCHHS W (QYHKUIUH

KOMITOHECHTOB KJICTKH, 00OCHOBBIBATh
MHOT000pa3ue KIETOK;
—  pacrmo3HaBaTh TIOTTYJISIITUEO "

OMOJIOTUYECKHIA BU [0 OCHOBHBIM TPU3HAKAM;

— OIHUCBIBaTh (PEHOTHI MHOTOKJIETOYHBIX
pacTeHH M KUBOTHBIX O MOP(OIOTHYECKOMY
KPUTEPHIO;

— 00BACHAT, MHOrooOpasue OpraHu3MOB,
IPUMEHSIS BOJIIOLIMOHHYIO TEOPHIO;

—  KJIacCU(pHUIMPOBATH Onosornyeckue
00BEKTHl Ha OCHOBaHMU OJIHOTO WJIM HECKOJbKUX
CYIIECTBEHHBIX TNPHU3HAKOB (THIBI  THTaHUS,
CHOCOOBI IBIXaHUS U PA3MHOKEHHsI, 0COOEHHOCTH
pa3BUTHUS);

— OOBSCHATH HIPUYMHBI  HACIEICTBEHHBIX
3a00JIEBAHU;

—  BBIIBISTH HM3MEHUYHBOCTH y OPTraHU3MOB;
OOBSICHATh NPOSIBICHUE BHJIOB H3MEHUYHBOCTH,
UCTIONB3Ysl  3aKOHOMEPHOCTH  HM3MEHYHBOCTH,

CpaBHHBATb HACJICACTBCHHYIO n
HCHACJICACTBCHHYIO USMCHYNBOCTD,
— BBISIBJISATH MOpq)OJ'IOFI/I‘leCKI/Ie,

¢duznonoruueckre, IMOBEACHYECKUE aJaNnTaluu
OpPraHu3MOB K cpene OOUTaHHUsS U JIeHCTBHIO
9KOJIOTUYECKUX (PaKTOPOB;

—  COCTaBIISITh CXEMBI IEpeHOca BEIECTB U
SHEPruu B 3KOocHcTeME (LIeTIH TUTaHUs);

—  TIPUBOJUTH JI0Ka3aTeIbCTBA
HEOOXOUMOCTH COXpaHEHHUs] OHOpa3zHOOOpa3Us
JUIs ~ YCTOWYMBOTO  DPa3BUTHUA U OXpaHbI
OKpYKaloIle Cpeibl;

—  OLEHHMBATh JOCTOBEPHOCTHh OMOJIOTHMUECKON
UHpOpMaInH, MOJTyYeHHOM u3 pa3HBIX
HCTOYHHUKOB, BBIJIENSAThH HEO0XO0TUMYIO
uH(pOpMaLMIO U UCIOJB30BaHUS €€ B y4eOHOM
JIeSITETIbHOCTH U PEHICHUH MPaKTHYECKUX 3a7ay;




—  TIPEICTaBIATH OMOJIOTHYECKYIO
uH(OPMALIMIO B BUJE TEKCTa, TaOJIUIbI, Tpaduka,
IMarpaMMbl M JeJaTh BBIBOJBI HAa OCHOBAHUH
NPE/CTAaBICHHBIX JaHHBIX;

—  OIIGHUBATh pOJIb JIOCTIKCHWH TEHETHKH,
CEeNIeKIMH, OHOTEeXHOJOTMH B  IMPAKTHYECKOU
JIeATEIFHOCTH YeJIOBeKa U B COOCTBEHHOH JKU3HH;

—  OOBSACHATH HETaTHBHOE BIIMSHUE BEIICCTB
(ankorosisi, HUKOTMHA, HAPKOTHYECKHX BEIIECTB)
Ha 3apO/IbIIIEBOE Pa3BUTUE YEIIOBEKA,;

—  OOBACHATH IIOCJIEICTBUS BIIUSHUSA
MYTareHoOB;
—  OOBACHATH BO3MOJKHBIE IIPUYHHBI

HACJIEICTBEHHBIX 3a00JIEBAaHUH.

PazBurue xu3umn
Ha 3emie

—  packpbIBaThb Ha MpPUMEPAX POJb OMOJOTUU
B (opMHpPOBaHMM  COBPEMEHHOM  Hay4HOMU
KapTUHBI MUpPa U B NPAKTUYECKOHU JEATEIBHOCTH
JIFOJIEH;

— TIOHMMaTb U OIMCBHIBaThb B3aHMMOCBS3b
MEXJy €CTECTBEHHbIMH HayKaMH: OHOJIOTHEH,
(Gu3MKON, XUMHEH; ycTaHaBIMBaTh B3aUMOCBS3b
IIPUPOJHBIX SIBJICHUI;

—  TOHUMAaTbh CMBICH, pa3In4yaTh U OMHUCHIBATh
CHUCTEMHYIO CBSI3b MEKIY OCHOBOIIOJIAraroLIMMHU
OMOJOTUYECKMMH MOHSTUAMU: KIIETKA, OpPraHH3M,
BUJI, SKOcucTeMa, bnocdepa;

—  HCIOJIb30BAaTh OCHOBHBIE METO/IbI
HAY4YHOTO MMO3HAHMSA B y4EOHBIX OHMOIOTHYECKUX
UCCIIEIOBAHMSX, TPOBOJUTH SKCIEPUMEHTHI 110
U3YyYEHHIO OMOJOTMYECKHX OOBEKTOB U SIBJICHUH,
OOBSACHATH pe3yabTaThl AKCIIEPUMEHTOB,
aHaAJTM3UPOBATh UX, (POPMYIHPOBATH BBIBOIBI;

—  (opMmynupoBaTh TUIIOTE3bl HA OCHOBAaHUU
Npe/JIOKEHHOW OHOJIOrHYecKol HHpOpMauu U
IpeJyiaraTb BapMaHThbl IPOBEPKH FMIIOTES;

— CpaBHHMBATh  OHWOJIOTHYECKHE  OOBEKTHI
MEKIy cOoO00H MO 3aJaHHBIM KPUTEPHUSM, AeJaTh

dbopMynHupoBaTh  1ENb  HCCIEIOBaHUS,
BBIJIBUT'aTh U IPOBEPATh SKCHEPUMEHTAIBHO
THIIOTE3bI 0 XMMHUYECKHX CBOMCTBAX BCIICCTB
Ha OCHOBE HX COCTaBa M CTPOCHHUS, HX
CHOCOOHOCTH BCTYIIAaTb B XUMHNYECKHUEC
peakuMM, O XapakTepe U IPOAYKTax
Pa3INYHBIX XUMUYECKUX PEAKIUN;

CaMOCTOSITENIEHO IUTAHUPOBATh u
MNpOBOAUTE XHUMHUUCCKHE OKCIICPUMCHTBI C
co0uTro/IeHreM TMpaBuil 6e30macHoil paboThI ¢
BEILIECTBAMU " 71a00paTOpPHBIM
o0opynoBaHueM;

HHTEPIPETUPOBATh HAHHBIE O COCTaBE U
CTPOEHUU BEIIECTB, MOTYUYEHHBIE C TIOMOIIIBIO
COBPEMECHHBIX Q)HSHKO-XI/IMI/I‘-IGCKI/IX METOOAO0B,

OIUCBIBATH COCTOSIHUE DJIEKTPOHA B aTOME

Ha  OCHOBE  COBPEMEHHBIX  KBaHTOBO-
MEXAHUUYECKUX TPEACTABIECHUN O CTPOCHUH
aTomMa Uil OOBACHEHMs  pe3yibTaToB

CIICKTPAJIbHOT'O aHaJIn3a BCUICCTB,
XapaKTCPU30BaTh POJIb a30TOCOACPIKAIINX

TCTCPOUMKITNICCKUX COeJII/IHeHI/Iﬁ u

HYKJICHMHOBBIX KHCJIIOT KakK BaYKHEHIITHX




BBIBOIbI M YMO3aKJIIOUEHHsI HA OCHOBE CPaBHEHHS;

— O00OCHOBBIBaTb  €IMHCTBO  JKUBOM U
HEXMUBOM MPUPOBI, POACTBO KHUBBIX OPraHU3MOB,
B3alMOCBS3M OPIaHU3MOB M OKPY’KaIOLIEH Cpelbl
Ha OCHOBE OMOJIOTUYECKUX TEOpHil;

—  TPUBOJIUTH MPHUMEPHI BEUIECTB OCHOBHBIX
IpyNIl  OpPraHMYEeCKMX  COCOUHEHUH  KIETKH
(OenKoB,  KUPOB, YIJIEBOJAOB, HYKIEHHOBBIX
KHCJIOT);

— pacro3HaBaTh KJIETKM (IIPOKapuOT U
9YKAapHOT, PACTEHUH U JKUBOTHBIX) MO ONHUCAHMUIO,
Ha CXEMaTUYECKUX N300paXeHUSIX;
yCTAQHaBJIMBaTh CBSI3b CTPOCHUST U (QYHKUUH
KOMIIOHEHTOB KJIETKH, 000CHOBBIBAaTh
MHOIro0o0pasue KIETOK;

—  pacro3HaBaTb MOIYJISILIUIO "
OMOJIOrnYeCcKUid BUJ [0 OCHOBHBIM IPU3HAKAM;

—  OIHUCBIBaTh (PEHOTUI MHOTOKJIETOYHBIX
pacTeHMil M JKUBOTHBIX IO MOP(OJIOTHYECKOMY
KPUTEPHIO;

— O0OBACHATH MHOrooOpa3ue OpraHu3MOB,
IIPUMEHSISI DBOJIIOLIMOHHYIO TEOPHIO;

—  KJacCU(PUIUPOBATH OuoIoruYecKue
00BEKTHl Ha OCHOBaHMU OJIHOTO WJIM HECKOJBbKUX
CYIIECTBEHHBIX ~ NPHU3HAKOB (THIIBI  ITHTaHUS,
CHOCOOBI JIBIXaHUS U PA3MHOXKEHHsI, 0COOEHHOCTH
pa3BUTHS);

— OOBSCHATHP NPUYMHBI  HACJIEICTBEHHBIX
3a00JICBaHU;

—  BBIBIATH HM3MEHUYUBOCTh y OPIraHU3MOB;
OOBSACHATH MPOSBIEHUE BUIOB H3MEHUYMBOCTH,
UCIIONB3YSl  3aKOHOMEPHOCTH  HM3MEHUYUBOCTH;

CpaBHUBATH HaCJICACTBEHHYIO u
HEHACJIEACTBEHHYIO U3MEHUYUBOCTb;
—  BBIABJISITH MOP(OJIOTHIECKHE,

¢u3noIOrNUecKue, IOBEIECHUYECKUE aJanTaluu
OpraHM3MOB K cpelae OOuUTaHUS U JIEUCTBHUIO
HKOJIOTHUECKUX (haKTOpOB;

OMOJIOTMYECKN aKTHBHBIX BEILIECTB;

POTHO3UPOBATH BO3MOXKHOCTh
POTEKAHUS OKHCIIUTENIFHO-
BOCCTaAaHOBUTCIBbHBIX peaKI_[I/II\/JI, JIEXKalmux B
OCHOBE TPHPOAHBIX M TIPOU3BOJCTBEHHBIX
IPOLIECCOB.




—  COCTaBIISITh CXEMBbl MEpeHOca BEIIECTB U
SHEPTUU B 3KOCHCTEME (LIETIH MUTAHUS);

—  IPUBOJIUTH JI0Ka3aTeNIbCTBA
HEOOXO/MMOCTH COXpaHeHHus OHOpa3sHOOOpa3us
JUIsE  YCTOWYMBOTO  Pa3BUTUSL U OXPaHbI
OKpYKaroIlEeH Cpeibl;

—  OIICHMBATh JOCTOBEPHOCTH OMOIOTHUECKOM
uHpopManuy, MOJTyYEHHOM u3 pasHbIX
HUCTOYHUKOB, BBIJICTIATH HEO00XO0IUMYIO
UH(OPMALIMIO IS UCIIONB30BaHUS €€ B y4eOHOMU
JESTENIbHOCTH U PEIICHUH MPAKTUYECKUX 3a/1a4;

—  IpeICTaBIAThH OMOJIOTUYECKYIO
uH(popMaIro B BHJIE TEKCTa, TaOIUIIbI, TpaduKa,
IUarpaMMbl M JIeJIaTh BBIBOJBI HAa OCHOBAaHUH
MPEJICTABICHHBIX JaHHbBIX;

—  OLEHHMBATh POJb JOCTH)KEHUH T'E€HETHKH,
CEJIKIINHM, OHOTEXHOJOTMH B MPAKTUYECKOM
JESITEIbHOCTH YeJIOBEKa U B COOCTBEHHOM KU3HU;

—  OOBSCHATH HETaTHBHOE BIIMSHUE BEIICCTB
(ankoromsi, HUKOTMHA, HAPKOTUYECKUX BEIECTB)
Ha 3apOJIBIIIIEBOE PA3BUTHE YEIIOBEKA,

—  OOBACHATH MIOCJIEICTBUS BIIUSHUS
MYTareHoB;
—  OOBACHATH BO3MOJKHBIE IIPUYHHBI

HAaCJIEJCTBEHHBIX 3a00JIEBAaHUH.

Opranusmsl 1
OKpPY:KaK0IIas
cpena

—  packpblBaThb Ha IpuUMepax poJib OHMOJIOTHU
B (OpPMHPOBAHMM  COBPEMEHHOM  Hay4yHOMU
KapTUHBI MUpPA U B MPAKTUYECKON JEATEIBHOCTH
b1 {001 (7

— TIIOHMMaTb U OIIUCBHIBaTh B3aMMOCBA3b
MEXJy €CTEeCTBEHHbIMU HayKaMH: OHOJOTHEl,
¢u3uKOi, XUMHEW; YyCTaHaBIMBATh B3aUMOCBS3b
MIPUPOHBIX SBJICHU;

— TNOHHMMAaTh CMBICII, Pa3JIM4aTh U OMHUCHIBATh
CHUCTEMHYIO CBSI3b MEXKIY OCHOBOIIOJIAraroIluMHU
OMOJOTUYECKUMH TOHATHUAMU: KJIETKAa, OPraHU3M,
BUJI, DKOcucTema, bnocdepa;




—  HCIOJIb30BAaTh OCHOBHBIE METOIbI
HAYyYHOTO TIO3HAHUS B y4EOHBIX OMOIOTUYECKUX
UCCJIEIOBAHUSX, IMPOBOJUTH SKCIEPUMEHTHI I10
W3YYCHUIO OMOJIOTUYECKUX OOBEKTOB W SIBIICHUH,
OOBSCHATH pe3yabTaThl HKCIIEPUMEHTOB,
AHATM3UPOBATH UX, (POPMYITUPOBATEH BHIBO/IBI,

—  (opMmynupoBaTh TUIIOTE3bl HA OCHOBAaHUU
MPEUIOKEHHOW OMOJIOTHYECKONH HHPOpMAIUU U
npeJiaraTh BapUaHThl IPOBEPKU THIIOTE3;

— CpaBHHMBATh  OHWOJOTUYECKHE  OOBEKTHI
MeXy coO0Oi MO 3aJaHHBIM KPUTEPUSM, JIeJaTh
BBIBOJIBI U YMO3AKJTFOUCHUS HA OCHOBE CPABHCHUS;

— 00OCHOBBIBaTH  €IOMHCTBO  JKUBOM U
HEXHBOW TIPUPOJIBI, POACTBO JKUBBIX OPTaHW3MOB,
B3aMMOCBS3M OPraHU3MOB M OKPY’KaIOIIEH Cpe/bl
Ha OCHOBE OMOJIOTUYECKUX TEOPHii;

—  TPHUBOJUTH NMPUMEPHI BEIIECTB OCHOBHBIX
TpyOn  OpraHMYeCKHX  COEAMHEHHH  KIIETKU
(OenkoB, JKUPOB, YIJIEBOJOB, HYKJIEHMHOBBIX
KHCTIOT);

— pacmo3HaBaTh KJETKM (IIPOKapuoT U
HYKApUOT, PACTEHUH U KUBOTHBIX) MO OMHCAHMUIO,
Ha CXEMAaTHICCKUX M300paXKCHHUSIX;
yCTaHABIUBAaTh CBS3b CTPOCHUA U  (QYHKIUI
KOMIIOHCHTOB KIICTKH, 000CHOBBIBAThH
MHOT000pa3ue KIETOK;

—  pacmo3HaBaTh TIOTTYJISITIHEO "
OMOJOTUYECKHI BT IO OCHOBHBIM MPU3HAKAM;

—  OmMCHIBaTh (EHOTHII MHOTOKJIETOYHBIX
pacTeHuii M >KUBOTHBIX MO MOP(OIOTHIECKOMY
KPUTEPHIO;

—  O0OBACHATH MHOTOOOpa3ue OpraHu3MOB,
MIPUMEHSISI SBOJTFOIMOHHYIO TCOPHIO;

—  KIacCU(pUIUPOBATH OHMOIOTHYeCKHe
00BEKTHI HA OCHOBAHWW OJHOTO HJIM HECKOJIBKUX
CYIIECTBEHHBIX MPHU3HAKOB (THUIBI TUTaHUS,
CIOCOOBI JIBIXaHHS W PA3MHOXKEHUS, OCOOEHHOCTH
pa3BUTUSA);




—  OOBSCHATH, NPUYMHBI  HACIEICTBEHHBIX
3a00JIeBaHHUI;

—  BBIABIATH WM3MEHYHUBOCTH y OPraHH3MOB,;
O6’B5ICHSITB HpOSIBJ'IeHI/Ie BHUAOB HU3MCHYHBOCTH,
UCIIONB3Ysl  3aKOHOMEPHOCTH  HM3MEHYHMBOCTH,

CpaBHHBATH HACJICJICTBEHHYIO "
HEHACJICICTBCHHYIO H3MEHYHBOCTH;
—  BBISBJITH Mopdonorugeckue,

(du3nogoruueckue, IOBEIEHYECKUE aJanTaluu
OpraHuM3MOB K cpene OOWTaHUsS U JICHCTBHIO
9KOJIOTUYECKUX (DAKTOPOB;

—  COCTaBIISITh CXEMBI TEPEHOCA BEIIECTB WU
SHEPIruU B HKOCUCTEME (LIETIU MUTAHUS);

—  TIpUBOIUTH J0Ka3aTeIbCTBA
HEOOXOAMMOCTH COXpaHEHUs Ouopa3zHOOOpasus
JUIE  yCTOWYMBOTO  Pa3BUTHUA U OXpaHbI
OKpY’Karollen cpesbl;

—  OLEHHUBATh JOCTOBEPHOCTb OMOJIOrMUECKON
uHpOopManuy, MOJTyYeHHOM u3 pa3HBIX
UCTOYHHUKOB, BBIJIENIATh HE00X0IUMYIO
MH(pOpMaLIMIO U UCHOJB30BaHUS €€ B y4eOHOM
NeSITebHOCTH U PEIICHUH NMPaKTUYECKUX 3a7ay;

—  TNPEICTaBIATH OMOJIOTMYECKYIO
UHOpMaLMIO B BUJE TEKCTa, TaOJHUIbl, Tpaduka,
IarpaMMbl M JIeNIaTh BBIBOJBI HAa OCHOBaHUH
NPE/CTaBICHHBIX JaHHBIX;

—  OULEHHWBATh POJb JOCTH)KCHUH TEHETHKH,
CEeNeKIMH, OHOTEeXHOJOTMM B  INPaKTHYECKOH
NeSITeTTHbHOCTH YeJIOBEKa U B COOCTBEHHOM KHU3HU;

—  OOBSCHATH HEraTHMBHOE BIIMSHUE BEIIECTB
(anmkorosisi, HUKOTMHA, HAPKOTHYECKHUX BEIIECTB)
Ha 3apO/JIbIIIEBOE PAa3BUTHE YEIIOBEKaA,

- OOBACHATH IIOCJICACTBHU S BIIMSHUSA
MYTarcHOB;
— 06bACHATL BO3MOXHblE NMPUYnHbLI

HacneACcTBEeHHbIX 3ab601eBaHUN.




PacnpenesieHue yueOHOIro BpeMeHH N0 TeMaM

Kiacc a/p
Tema Teopui BCETO
10 11
Buojiorusi Kak KOMIIEKC HAYK 0 ’KUBOM IpHpojae 3 3 1
CTpyKTypHBIe M (PYHKIIHOHAJIbHbIEC OCHOBBI )KH3HHU 19 19
Opranusm 13 13
Teopus 3BoI0HUMN 11 11 1

Pa3BuTne xu3Hu Ha 3emiie 7 7 8

Oprasusmsl 1 OKpy:Ka0Iasi cpeaa 16 16 5

Hroro 35 34 69 1 14

Conep:xanue yueOHOro nmpeamera.

10 kaxace

BuoJiorus kak KOMILIEKC HAYK 0 sKUBOI npupoe (3 yaca).

Buonorust kak KOMITJIEKCHas Hayka, METOJIbl HAyYHOTO MO3HAHUs, UCTIONb3yeMble B Onosioruu. Cogpemennvlie Hanpasienus 6 ouonoeuu. Pons Onomoruu B
(bopMUPOBAHNY COBPEMEHHOM Hay4YHOU KapTUHBI MUpPa, IPAKTUYECKOE 3HaYeHHE OMOJOTHYECKUX 3HAHUH.

Buonornyeckue cucreMsl Kak MpeaMeT u3ydeHust OMOJIOTHH.

CtpykTypHBbIe U QYHKIMOHAIbHBIE OCHOBBI KU3HH (19 yacos).

MonekymsipHble OCHOBBI )kKM3HU. Heopranuyeckue BemecTBa, ux 3HaueHre. Opranndeckue BemecTna (yrieBobl, JUMU/bI, OCNKH, HyKJIEMHOBbIE KHCIOTHI,
AT®) u ux 3Hauenue. buononumepsl. /[pyaue opeanuyeckue éewjecmea knemxu. Hanomexnonozuu ¢ ouonocuu.

[uronorus, MeToapl HIUTOJIOTUHU. POIb KJIETOYHON TEOPUH B CTAHOBIIEHUN COBPEMEHHON €CTECTBEHHO-HAYyYHOU KapTUHBI Mupa. KieTkn npokapuor u
sykapuoT. OCHOBHBIEC YaCTU U OPTaHOUABI KJIETKHU, UX PYHKIIHH.

Bupycel — HeksieTouHas popma KU3HH, MEPbI TPO(UITAKTUKYA BUPYCHBIX 3a00J€BaHUH.



XKuznenesrenbHocth Ki1eTku. [lnactuueckuit oomen. @orocunTes, xeMocuHTe3. buocunTes Oenka. JHepreruyeckuii oOMeH. XpaHeHue, repeaya u
peanu3anys HacleICTBEHHOW nHpopmanuu B kietke. ['eHetnueckuit kox. ['eH, reHoM. [ enomuxa. Bauanue Hapko2eHHbIX 8eujecme Ha NPoYeccsl 8 Kiemke.
Knerounsnii nuki: uatepdasa u nenenue. MuUTo3 u Meiio3, ux 3Hadyenne. COMaTHUECKUE U TIOJIOBbIE KIETKH.

Opranusm (13 yacos).

Opranusm — enHOE 1IEIO0E.

XKuznenearenbHocTh opranusma. Perymsauus ¢yHkuuii opraHuszma, roMeocTas.

PazmHOxkeHue opranu3MoB (Oecronioe u mosioBoe). Cnocodwvl pasmuodicenus y pacmeruti u scugomusix. ITHAUBUIyaIbHOE pAa3BUTHE OpraHu3Ma (OHTOTCHE3).
[TpyunHEl HapylIeHUH pa3BUTHA. PENpOAYKTUBHOE 30POBbE YEJIOBEKA; TOCIEACTBUS BIMSIHMS AJIKOTOJIs, HUKOTUHA, HAPKOTHYECKUX BEILECTB HA
AMOpPUOHAIILHOE Pa3BUTHUE YETIOBEKA. /KuU3HEeHHbIe YUKTbL PA3HBIX 2PYAN OP2AHUSMOS.

['eHeTnka, MeTobl FeHETUKU. [ eHeTHUECKass TEPMHUHOJIOTHS U CUMBOJIMKA. 3aKOHBI HacIeACTBEHHOCTH . Mennens. XpomocoMmHas Teopus
HacsiecTBeHHOCTU. Onpenenenue nojia. ClemIeHHOe ¢ TI0JI0M HACJe10BaHuUE.

I'enetuka yenoseka. HacneacTBeHHble 3a00/1eBaHUS YelIOBEKA U UX MPEAYIPEXkAeHUE. DTUYECKHUE acleKThl B 007aCTH MEIUILIMHCKON TeHETUKH.

I'enorun u cpena. Henacnencrsennast usmeHunBocTh. HacnencTBeHHas n3MEeHYMBOCTh. MyTareHsl, UX BIMSHUE Ha 3/I0POBbE YEI0OBEKA.

JlomecTukanus u cenekuus. Meropl celleKnu. buoTexHomorus, ee HanpaBaeHUs U MePCIEeKTUBbI pa3BUTHs. buobezonacnocme.

11 kaacce

Teopus 3Bosouuu ( 11 yacos).

Pa3BuTHE 3BONIIOIMOHHBIX HJEH, 3BooIoHHas Teopus Y. Jlapsuna. CuHTeTHYECKas TeopHs 3BOMIONNHU. CBUAETEIHLCTBA YBOIIOLUH KUBOH MPUPOJIBL.
MUKpOIBOIIONHS U MakpodBoroHs. Bua, ero kputepun. [lomynsus — aneMeHTapHast eIMHUIA SBOJIONUH. J{BIDKYIIHE CHITBI SBOJIIOLINH, UX BIUSHHUE HA
reHo¢oH] nonynauuu. HampasneHus 3BOIIOLUN.

MHoroo0pa3ue opraHu3MOB KaK pe3ysbTaT dBOOIUH. [IpHHINTB KIaccu (KA, CHCTEMaTHKA.

PazButue xu3nmu Ha 3emuie(7 yacoB).

I'unoTess! mpoucxoxaeHust )KU3HU Ha 3emiie. OCHOBHBIE 3TAIIbl YBOIOIMN OPTaHUYecKoro Mupa Ha 3emiie. COBpeMeHHBIE TIPEICTABICHUS O
IPOMCXOXKACHUH YeJIOBeKa. DBOIIOIMS YeloBeKa (aHTpornoreHes). JIBUxKyIe cuilbl aHTpororenesa. Pacel uenoBeka, UX MPOUCXO0XKICHUE U €JUHCTBO.
Opranu3mbl 4 okpy:kawas cpeaa (16 yacon)

[TpucnocoOieHns OpraHu3MOB K JEHCTBHIO HKOJIOTHUECKUX (DAaKTOPOB.

buoreonienos. Jkocucrema. PaznooOpasue sxocucreM. B3auMoOTHOIIEHNS TOMYISANNN pa3HBIX BUIOB B 3KOcUcTeMe. KpyroBopoT BemecTB U MOTOK
SHEPIruy B HKOCUCTEME. Y CTOWYMBOCTD U JMHAMUKA 3KocucTeM. [locnencTBUs BIUAHUS I€ATEIILHOCTH YelloBeKa Ha skocucTeMbl. CoxpaHeHne
Omopa3zHOOOpa3us KaKk OCHOBA YCTOMYMBOCTH SKOCHCTEMBI.

CrpykTypa 6uocgepbl. 3aKOHOMEPHOCTH CYyILeCTBOBaHUS Ouochepsl. Kpyzosopomul seugecms 6 buocgepe.

['moGanbHBIe aHTPONOreHHbIE U3MEHEHUs B Ouocdepe. [IpobieMbl yCTOWYMBOTO pa3BUTHSL.

Ilepcnexmuevl pazeumus OUONOSULECKUX HAYK.



