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HJIaHI/IpyeMl)Ie PE3YIbTATHI U3YUCHHUSA IPEAMETA

HasBanue pasnena IIpeameTHbIe pe3yabTaThl Meranpeamer | JINYHOCTHblE
BrlnyCKHHMK HayduTCA BBIITyCKHHK IIOJIyYUT BO3MOKHOCTb | HBIC pesynbTaThl
Hay4UThCS pe3yabTaThl
buonorus xak — packphIBaTh Ha IpUMepax poJib OUOJIOTHH B (GbopMyIUpOBATH LENb y4eOHBIMU CamocToATeNbH
KOMILIEKC HayK O (OopMHPOBAHUN COBPEMEHHON HAYYHOM KAPTUHBI | UCCIIEI0BaHMS, BBIIBUTATh U JEeUCTBUSIMU oCTb B
YKUBOW MPHUPOJIE MHpPA U B TPAKTUYECKON JEATEIIbHOCTH JIHOJIEH; — IPOBEPATH IKCIICPUMEHTAIILHO Ha IpuMepax npuobpeteHnu

MMOHUMATh U OMUCHIBATh B3aUMOCBSI3b MEXKIY
€CTeCTBEHHBIMH HayKaMHu: Onooruei, pusnkoi,
XUMHEH; YCTaHAaBIMBATh B3aMMOCBS3b MPUPOTHBIX
SIBJICHU; — IOHUMATh CMBICII, pa3inyaTh U
OIHCHIBATh CUCTEMHYIO CBSI3b MEKIY
OCHOBOIOJIararoluMu ONOJIOTHYECKUMU
MOHATUSAMM: KJIETKA, OpraHU3M, BUJI, SKOCUCTEMA,
o6uocdepa; — UCIOIH30BaTh OCHOBHBIE METO/IBI
HAy4YHOTO MO3HAHUS B YU€OHBIX OMOIIOTHYECKUX
WCCTIEIOBAHUSX, IPOBOAUTH SKCIIEPUMEHTHI 110
M3YYEHHUIO OMOJIOTUYECKUX OOBEKTOB U SIBIICHHH,
OOBSACHSTH Pe3yJabTaThl SKCIIEPUMEHTOB,
aHAIIM3UPOBATh UX, POPMYIUPOBATH BHIBOJIBL; —
(hopMyTupOBaTh TUIIOTE3bl HA OCHOBAHUH
MpeIIoKEHHOM Orooruueckoi nHpopMaluu u
npeasiaraTh BApUaHThI IPOBEPKU TUIIOTE3; —
CpPaBHUBATHh OMOJIOTHYECKUE OOBEKTHI MEXK Y
co00i 10 33JaHHBIM KPUTEPHSIM, JIETaTh BHIBOJIBI
Y YMO3aKJIFOUEHUS! Ha OCHOBE CPaBHEHUS; —
000CHOBBIBATh €IMHCTBO JKUBOW U HEIKUBOI
MIPUPO/IBI, POJCTBO KUBBIX OPTAHU3MOB,
B3aMMOCBS3U OPraHU3MOB U OKPYKAIOIIECH Cpe/Ibl
Ha OCHOBE OMOJIOTMYECKUX TEOPHii; — MPUBOAUTD
MIPUMEPHI BEILIECTB OCHOBHBIX TPYIII
OpPTraHUYECKUX COCTMHEHUM KJIeTKH (OETKOB,

THIIOTE3bI O XUMUYECKUX CBOMCTBAX
BELIECTB Ha OCHOBE UX COCTaBa U
CTPOEHHUS, X CIIOCOOHOCTH BCTYNATh
B XMMUYECKHUE PEAKIINH, O XapaKTepe
U TIPOAYKTaX Pa3IUYHbBIX
XAMHYECKHUX PEaKIUi;
CaMOCTOSITENILHO TIIAHUPOBAThH U
MIPOBOJIUTH XUMUYECKHE
HKCIIEPUMEHTHI ¢ COOI0ICHHEM
npaBui 6€30macHoOM paboThI C
BelleCcTBaMH U J1a00paTOPHBIM
000py1I0BaHHEM; HHTEPIIPETUPOBATH
JIAHHBIE O COCTaBE€ U CTPOCHUHU
BEIIIECTB, MOJIYYEHHBIEC C TIOMOIIHIO
COBPEMEHHBIX (PH3UKO-XUMUYIECKUX
METO/IOB; OIUCHIBATH COCTOSTHUE
AIIEKTPOHA B aTOME Ha OCHOBE
COBPEMEHHBIX
KBAaHTOBOMEXAHHYECKUX
MPEACTABICHUI O CTPOCHUH aTOMa
JUTsl OObSICHEHUS Pe3yJIbTaTOB
CIIEKTPAJILHOTO aHAJIN32a BEILIECTB;
XapaKTepu30BaTh POJIb

a30TOCOIep KaIInX
TFeTePOLMKINYECKUX COSIUHEHUH 1

TUIOTE3 IS
00BACHEHUS
U3BECTHBIX
dakToB u
JKCIIEPUMEHTA
JBHO U
MIPOBEPKHU
BBIJIBUTAEMBIX
TUIIOTE3,
pa3paboTku
TEOPETHYECKHU
X MOJenen
IIPOLIECCOB
WM SIBIICHUM;
[ ]
dopMHUpOBaHU
€ YMEHHUI
BOCIIPUHUMATH
,
nepepabaTbiBa
Th U
IPEIbIBIATH
nHpopMaIuo
B CJIOBECHOM,
00pa3Hoi,

HOBbIX 3HaHUN
N NPaKTUYECKNX
YMEHWN; @
[oTOBHOCTb K
BblOOPY
YKM3HEHHOIO
nyTv B
COOTBETCTBMM C
cobCcTBEHHbIMU
UHTepecamm u
BO3MOXHOCTAM
n; e MoTueauma
obpasoBaTtesibH
ou
DeATeNbHOCTU
LWKONbHUKOB Ha
OCHOBe
JINYHOCTHO
OpPUEeHTUpPOBaH
HOro NoaxoAa;
[ ]
dopmunpoBaHume
LLeHHOCTHbIX
OTHOLIEHUM

APYT K 4pyry,
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’KHPOB, YIIIEBOJIOB, HYKJICMHOBBIX KUCIIOT);
(hopMyIIMpOBAaTh 11ETh HCCIICTOBAHUS, BBIIBUTATh
Y TIPOBEPSATH IKCIIEPUMEHTATIHLHO TUTIOTE3bI O
XUMHYECKHUX CBOMCTBAX BEIIECTB HA OCHOBE UX
COCTaBa U CTPOCHUS, UX CITIOCOOHOCTH BCTYIATh B
XUMHYECKHE PEAKINH, O XapaKTepe U MPOAYKTax
Pa3IMYHBIX XUMUYECKHX PEAKITHIA;
CaMOCTOSITEIILHO IUIAHUPOBATH U MIPOBOJIUTH
XUMHUYECKHE IKCIICPUMEHTHI C COOJTIOICHIEM
MIpaBWII OE30TMaCHON pabOTHI ¢ BEIECTBAMH H
1abopaTopHBIM 000PYI0BAHUEM;
WHTEPIPETHPOBATH IAHHBIC O COCTaBE M CTPOCHUU
BEIIIECTB, MMOJIYYCHHBIE C TOMOIIIBI0 COBPEMEHHBIX
(U3NKO-XUMHUYECKUX METOJIOB; OMTUCHIBATH
COCTOSIHHME 3JIEKTPOHA B aTOME Ha OCHOBE
COBPEMEHHBIX KBAHTOBOMEXaHUYIECKHIX
MIPEJICTaBICHUI O CTPOCHUU aToma Jist
OOBSICHEHUS Pe3yIbTATOB CIIEKTPAIILHOTO aHATN3a
BEIIECTB; XapaKTepH30BaTh POJIb
a30TOCOAEPIKAIINX TeTEPOIUKINICCKUX
COCJIMHEHUI U HYKJICMHOBBIX KHCIIOT KaK
BOKHEHIIINX OMOJIOTHYECKN aKTUBHBIX BEIICCTB;
MIPOTHO3UPOBATH BO3MOKHOCTH MPOTEKAHUS
OKHUCJIUTETFHOBOCCTAHOBUTEIBHBIX PEaKINH,
JISKAIIUX B OCHOBE MPUPOIHBIX U
MTPOU3BOJICTBEHHBIX TMPOIIECCOB. — PACIIO3HABATH
KJIETKH (IPOKApUOT U 3YKAPUOT, PACTCHUHN U
YKUBOTHBIX ) TIO OTIMICAHHIO, Ha CXEMaTHICCKUX
M300paKeHUSIX; YCTAHABIIUBATD CBS3b CTPOCHHUS U
(G YyHKIIMI KOMIIOHEHTOB KJIETKH, 00OCHOBBIBATh
MHOT000pa3ue KJIETOK; — paclOo3HaBaTh
TIOTYJISIIIUIO ¥ OMOJIOTHYECKHA BUJI 0 OCHOBHBIM
MPU3HAKAM; — OTIMCHIBATH (DEHOTHIT

HYKJICMHOBBIX KHUCJIOT KaK
BaXKHEUIINX OMOJIOTUYECKH
AKTUBHBIX BEILECTB;
MPOTHO3HPOBATH BO3MOXKHOCTh
MPOTEKAHUS
OKHUCIINTEIFHOBOCCTAHOBUTEIBHBIX
peaKIui, JIe)aIuX B OCHOBE
MIPUPOJIHBIX U TIPOU3BOACTBEHHBIX
IIPOIIECCOB
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MHOTOKJIETOYHBIX PACTEHUH U KUBOTHBIX IO
MOp(}oIoruIecKkoMy KpUTEPHIO; — OOBSICHSTH
MHOT000pa3ue OpraHu3MOB, IPUMEHSS
HBOJIIOIMOHHYIO TEOPHIO; — KIACCH(PHUIIMPOBATH
Ouosornueckre 00bEeKThl HA OCHOBAHUU OJIHOTO
WJTH HECKOJIBKUX CYIIECTBEHHBIX TPH3HAKOB
(TUIBI TUTAHUA, CIOCOOBI IBIXaHUS U
Pa3MHOXKEHHUS, 0OCOOEHHOCTH Pa3BUTHUS); —
OOBSCHATH MPUYNHBI HACIIEACTBEHHBIX
3a00JIeBaHUI; — BBISBIISITE U3MEHIHBOCTD Y
OpPraHU3MOB; OOBSICHSTH MPOSBIICHUE BUIOB
W3MEHUYUBOCTH, UCTIONB3YS 3aKOHOMEPHOCTH
M3MEHUYUBOCTH; CPAaBHUBATh HACIEACTBEHHYIO U
HEHACJICJICTBEHHYIO N3MEHUYNBOCTh; — BBISBIISTh
Mopdonoruueckue, GU3NOIOTHYECKHE,
MOBEJICHYECKUE aJaNTallii OPTaHU3MOB K CpeJie
OOUTaHUS U IEHCTBUIO IKOJIOTUYECKUX (PaKTOPOB;
— COCTaBJISITh CXEMBI TIEPEHOCA BEIIECTB U
SHEPTUH B dKOcHUcTeMe (LIeTH TUTaHUS); —
MIPUBOJIUTH JIOKA3aTEIHLCTBA HEOOXOAMMOCTH
COXpaHeHHUs OMopa3zHo00pasust sl YCTOWYUBOTO
Pa3BHUTHS U OXPAHBI OKPYKAOIIEH CPEIIbI; —
OILICHUBATh JJOCTOBEPHOCTH OMOJIOTUYECKOM
nH(OPMAIIHN, TIOTYYCHHON U3 Pa3HBIX
HCTOYHUKOB, BBIJICTSITH HEOOXOIUMYIO y4eOHBIMU
JNCHCTBUSAMH HA IPUMEPaxX TUIIOTE3 JUTS
00BSICHEHUS U3BECTHBIX (DAKTOB U
IKCIIEPUMEHTAILHO 1 TPOBEPKH BBIIBUTAEMBIX
TUIOTE3, Pa3pabOTKH TEOPETUIECKUX MOIeTei
MPOLECCOB WIIH SIBJICHUI; ® DOpMUPOBAHUE
YMEHHI BOCIIPUHUMATh, IepepadbaThIBaTh U
MPEIbSBIATH HHPOPMAIIUIO B CIIOBECHOM,
00pa3Hoi, CHMBOJIMYECKOH opmax,
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aHAJIM3UPOBATh U MepepadaThIBaTh MOJYyUYECHHYIO
WH(OPMAIIHIO B COOTBETCTBUU C TIOCTABICHHBIMU
3a/1ayaMu, BBIACIIATh OCHOBHOE COJIepKaHUE
MIPOYUTAHHOTO TEKCTa, HAXOAUTH B
CaMOCTOSATENBHOCT b B MPUOOPETECHUH HOBBIX
3HaHUH U NPAKTUYECKUX YMEHHU; ® '0TOBHOCTb K
BBIOOPY )KM3HEHHOTO ITyTH B COOTBETCTBHUU C
COOCTBEHHBIMU MHTEPECAMU U BO3MOXKHOCTSAMU; @
MotuBanust 06pa3zoBaTeIbHON 1eITEIBHOCTH
LIKOJIBbHUKOB Ha OCHOBE JINUHOCTHO
OPUEHTUPOBAHHOTO MOoAX0/Aa; ® DopMUpOBaHUE
LIEHHOCTHBIX OTHOILIEHUU IPYT K APYTY, YUUTEIIO,
aBTOpaM OTKPBITUI U N300pETeHHI, pe3yabTaTam
oOyueHus. ”HHOPMAIIHIO ISl UCTIOIB30BAHUS €€ B
y4eOHOU JAesITeNbHOCTH U PEIICHUH MPAKTUYECKUX
3a/1a4; — MPEJICTABISATh OMOJIOTHYECKYIO
nH(OpPMAIIHIO B BUJIE TEKCTA, TAONMUIIbI, Tpaduka,
JMarpaMMbl U JIeJIaTh BBIBOJIBI HA OCHOBAHUU
MPEACTABICHHBIX JAHHBIX; — OLICHUBATh POJb
JTOCTH>KEHHUI TeHETHUKH, CENIEKIINH,
OMOTEXHOJIOTHH B MMPAKTUYECKON JAEITeTbHOCTH
yeJIoBeKa U B COOCTBEHHOM JKU3HH; — O0BICHATH
HETaTUBHOE BIIUSHUE BEILECTB (AIKOTOJI,
HUKOTHHA, HAPKOTUYECKUX BEIIECTB) Ha
3apOJIBIIIEBOE PA3BUTHE YEIIOBEKA; — OOBSICHSITH
MOCJICICTBUS BIUSHUS MyTareHOB; — OOBSICHATH
BO3MOJKHBIE IPUUMUHBI HACJIEICTBEHHBIX
3a00J1€BaHUI.
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CrTpyKTypHBIE U

(YHKIIMOHATBHEI €

OCHOBBI XU3HHU

— pacKkpbIBaTh Ha MPUMEpax poJib OUOJIOTUH B
(hopMHUPOBaHUH COBPEMEHHOW HAYYHOW KapTHHBI
MHUpa U B IPAKTUYECKOMN AEATEIbHOCTH JIIOAEH; —
MMOHUMATh U OMUCHIBATh B3aUMOCBSI3b MEXIY
€CTECTBEHHBIMH HAayKaMHu: OHosoruei, pusnkoi,

dbopMynupoBaTh 11eTb
UCCIICIOBaHMs], BBIIBUTATh U
IIPOBEPSATH SKCIIEPUMEHTAIEHO
TUIIOTE3bl O XMMUYECKUX CBOMCTBAX
BEIIECTB HA OCHOBE UX COCTaBa U




XUMUEH; yCTaHABIMBATh B3aUMOCBS3b ITPUPOTHBIX
SIBJICHUH; — IOHUMATh CMBICJI, pa3inyaTh U
OTHCBIBATh CUCTEMHYIO CBSI3b MEKITY
OCHOBOITOJIAralOIUMH OMOJIOTMYECKHUMU
TOHSATHUSAMHM: KJIETKA, OpTaHU3M, BHUJI, SKOCHCTEMA,
ounocgepa; — UCTI0IB30BaTh OCHOBHBIC METO/TbI
HAyYHOTO MO3HAHUS B YU€OHBIX OMOJIIOTUYECKUX
HCCIIEOBAHUSX, POBOJAUTH KCIIEPUMEHTHI 110
W3YYCHHIO OMOJIOTUYECKUX OOBEKTOB U SIBJICHHIH,
OOBSICHSITh PE3YJIBTATHI SKCTICPUMEHTOB,
aHAJIM3UPOBATh UX, POPMYIUPOBATH BHIBOJIBI; —
(GbopMyJIMPOBATh TUTIOTE3bl HA OCHOBAHHH
MPEAIOKEHHON OMOIOrnYecKOi HHGOPMAITUH 1
npeiaraTh BApUAHTHI POBEPKU THIIOTE3; —
CpaBHHUBATh OMOJIOTUYECKUE OOBEKTHI MEXKITY
co0o¥ 10 3aJJaHHBIM KPUTEPUSIM, JIeJIaTh BEIBOJIBI
Y YMO3aKJIFOUEHHUSI HA OCHOBE CPABHEHUS; —
000CHOBBIBATEL €IUHCTBO KUBOU U HEKHUBOM
MIPUPO/JIbI, POJACTBO KUBBIX OPraHU3MOB,
B3aUMOCBSI3U OPTaHU3MOB U OKPYKAIOIICH CpeIb
Ha OCHOBE OHMOJIOTMYECKUX TEOPHIi; — MPUBOAUTD
MIPUMEPHI BEIIECTB OCHOBHBIX TPYIIIT
OpPraHMYECKUX COSAMHEHUN KIIEeTKH (OeIKOB,
YKUPOB, YTJIEBOJIOB, HYKJICMHOBBIX KHCIIOT); —
pacrno3HaBaTh KJIETKU (IPOKApPHOT U FYKAPHOT,
pacTeHUH 1 KUBOTHBIX ) TIO OMMCAHUIO, HA
CXEMaTUYECKUX N300paKEHHSIX; YCTAHABITUBATh
CBSI3b CTPOCHUSI ¥ PYHKITUH KOMITOHEHTOB KJIETKH,
000CHOBBIBATH MHOT'000pa3ne KIETOK; —
pacro3HaBaTh MOIMYJISIUI0 U OMOJOTHYECKUN BU/T
110 OCHOBHBIM IIPHU3HAKAM; — OIUCHIBATH (DEHOTHIT
MHOTOKJICTOYHBIX PACTCHUH U )KMBOTHBIX 11O
MOP(OJIOTHYECKOMY KPUTEPUIO; — OOBICHITD

CTPOCHHUSI, UX CITIOCOOHOCTH BCTYIIATh
B XMMUYECKHE PEAKIINH, O XapaKTepe
Y NPOAYKTaX pa3iInuHbIX
XUMHUYECKUX PEAKIIUIL;
CaMOCTOATEJILHO TJIAaHUPOBAThH U
MIPOBOJIUTH XUMUYECKHE
AKCIIEPUMEHTHI C COOTI0ICHUEM
IpaBuJ1 O€30MacHOl paboTHI ¢
BEIIIECTBAMHM M JIA0OPATOPHBIM
000py1I0BaHHEM; UHTEPIIPETUPOBATH
JIaHHBIE O COCTaBE U CTPOCHUU
BEIIIECTB, MOJIYYEHHBIEC C TOMOIIIBIO
COBPEMEHHBIX (PH3UKO-XUMUYECKUX
METOH0B; OIMMCEIBATL COCTOSHHE
AJIEKTPOHA B aTOME Ha OCHOBE
COBPEMEHHBIX
KBaHTOBOMEXaHHYECKHUX
MPEICTABICHUN O CTPOCHUU




MHOroo0pasue OpraHu3MoB, IPUMEHSS
IBOJIIOLIMOHHYIO TEOPHIO; — KJIacCU(HUIIUPOBAThH
Ouosiornyeckue 00ObEKTHl HA OCHOBAHUU OJJTHOT'O
WM HECKOJIBKUX CYIIECTBEHHBIX IPU3HAKOB
(TUIIBI MUTAHUS, CIIOCOOBI IbIXaHUS U
Pa3MHOXKEHHUsI, OCOOCHHOCTH PAa3BUTHUSA); —
OOBSICHATh IPUYMHBI HACJIEACTBEHHBIX
3a00JIeBaHNI; — BBISIBIIATH H3MEHUYUBOCTD Y
OpPraHU3MOB; OOBSACHSTH IIPOSIBIICHUE BUJIOB
M3MEHUYUBOCTH, UCIIOJIB3Ys 3aKOHOMEPHOCTHU
U3MEHUYUBOCTH; CPAaBHUBATh HACIEACTBEHHYIO U

HEHACJICICTBEHHYIO H3MEHUYNBOCTD; — BBISIBIISITh
Mopdonoruueckue, GU3NOIOTHYECKUE,
MOBEJICHUECKHUE aJIaNTaIllii OPTaHU3MOB K Cpejie
OOUTaHUS U IEHCTBUIO HKOJIOTHUECKUX (DaKTOPOB;
— COCTaBJISITh CXEMBI IIEPEHOCA BEIIECTB
SHEPTUH B dKOcHUCcTeMe (LIeTH TUTaHUS); —
MIPUBOANTSH JI0KA3aTEIIHCTBA HEOOXOAMMOCTH
COXpaHeHMs OMopa3Ho0Opa3us A yCTOHYHUBOTO
Pa3BUTH U OXPaHBI OKPY’KAIOIEH Cpebl; —
OLIEHUBATh JJOCTOBEPHOCTh OMOJIOIUYECKOM
WHOPMAIINH, TIOTYYeHHON U3 pa3HBIX
HCTOYHUKOB, BBIJICTSATH HEOOXOAUMYIO
MH(OpPMALIKIO JIsl UCTIOJIb30BAHUS €€ B yueOHOI
NeSTeIbHOCTH U PEIICHUH NMPaKTUYECKHUX 3a1a4; —
MIPEJICTaBIATh OMOJIOTUYECKYIO HHPOPMAIIUIO B
BU/JIE TEKCTa, TAOMUIIBI, TpaduKa, JHarpaMMbl U
JieTIaTh BEIBOJIBI HA OCHOBAHHH MTPEICTABICHHBIX
JAHHBIX; — OLIEHUBATh POJIb JOCTIXKEHUI
TeHETUKH, CEeIeKIIUH, OMOTEXHOJIOTUH B
MIPAKTUYECKOHN EATEIILHOCTH YEIOBEKA U B
COOCTBEHHOM KU3HH; — O0BSICHATH HETaTHBHOE
BJIMSIHUE BEIIECTB (QJIKOT0JIsl, HHKOTHHA,




HapKOTHYECKUX BEIIECTB) Ha 3apPOJIbIIICBOC
pa3BHUTHE YETIOBEKA; — OOBSACHATH MOCIICACTBHS
BIIMSIHUSI MyTareHOB; — OOBSCHATh BO3MOYKHBIC
MIPUYMHBI HACTIEACTBEHHBIX 3a00J€BaHUI

Opranusm

— pacKphIBaTh Ha MpUMepax poiib OUOJIOTHH B
(hopMHPOBaHUN COBPEMEHHOW HAYYHOUH KapTHHBI
MHUpa U B IPAKTUUECKON JEATEeIbHOCTH JIIOICH; —
MMOHUMATh Y OMUCHIBATh B3AaUMOCBSI3b MEXKTY
€CTECTBEHHBIMU HayKaMu: Ouosoruei, Gu3ukon,
XUMUEH; yCTaHABIMBATh B3aUMOCBS3b TPUPOTHBIX
SIBIIGHUH; — MIOHUMATh CMBICI, pa3nyarh U
OMHCHIBATH CUCTEMHYIO CBS3b MEKIY
OCHOBOMOJIAraroluMu OUOJIOTHYECKUMU
TIOHSATUSAMH: KJI€TKA, OpTaHU3M, BHJI, SKOCUCTEMA,
o6uocdepa; — UICMIOIB30BaTh OCHOBHBIE METO/TBI
Hay4YHOTO IMO3HAHUS B YU€OHBIX OMOJIOTHYECKUX
HCCIIEA0BAHUSAX, IPOBOAUTH SKCIEPUMEHTHI 110
M3y4YEHUI0 OMOJIOTHYECKUX OOBEKTOB U SBJICHUM,
OOBSICHSTH PE3YyIbTAaThl SKCIIEPUMEHTOB,
aHAITM3UPOBATh UX, POPMYIUPOBATH BBIBOJIBI; —
(dbopMynHupoBaTh TUIIOTE3bl HA OCHOBAHUH
MpeIIoKEHHOM Orooruueckoi nHpopMaluu u
npeasiaraTh BApUAHThI IPOBEPKU TUIIOTE3; —
CpPaBHUBATh OMOJIOTHYECKHUE OOBEKTHI MEXK Y
co00i 10 33JaHHBIM KPUTEPHSIM, JIeTaTh BEIBOJIBI
Y YMO3aKJIFOUCHUSI HA OCHOBE CPaBHEHUS; —
000CHOBBIBATh €IMHCTBO JKUBOW U HEKUBOI
MIPUPO/IBI, POJCTBO KUBBIX OPTAHU3MOB,
B3aMMOCBS3U OPraHU3MOB U OKPYKAIOIIEH Cpe/Ibl
Ha OCHOBE OMOJIOTMYECKUX TEOPHii; — MPUBOAUTD
MIPUMEPHI BEILIECTB OCHOBHBIX TPYIII
OpPTraHUYECKUX COCTMHEHUM KJIETKH (OEITKOB,
YKUPOB, YIJIEBOJIOB, HYKJIEMHOBBIX KHCIIOT); —

(bopMynupoBaTh 1ieb
MCCIICIOBaHHS, BBIIBUTATH
IPOBEPATH IKCIIEPUMEHTAIBHO
THIIOTE3bl O XUMHUYECKUX CBOMCTBAX
BEIIIECTB Ha OCHOBE UX COCTaBa U
CTPOCHUS, MX CIIOCOOHOCTH BCTYIATh
B XMMUYECKHE PEAKLIUH, O XapaKTepe
U TIPOJTYKTaX Pa3IMYHBIX
XMUMUYECKUX peaKIHii;
CaMOCTOSITENILHO TUTAHUPOBATh
UIPOBOJUTH XUMUYECKHE
HKCIIEPUMEHTHI C COOTIOICHNEM
npaBui 6€30MacHoN paboThI ¢
BElIeCTBaMH U J1a00paTOPHBIM
000pyI0BaHUEM; UHTEPIIPETUPOBATD
JTAaHHBIE O COCTaBE U CTPOCHUU
BEIIIECTB, MTOJIyYEHHBIE C TOMOIIBIO
COBPEMEHHBIX (PH3UKO-XUMHYECKIX
METO/I0B; OIUCBIBATh COCTOSTHUE
AIIEKTPOHA B aTOME HA OCHOBE
COBPEMEHHBIX
KBaHTOBOMEXaHUIECKUX
NpeJCTaBICHUN O CTPOCHUH aTOMa
JUTsl OObSICHEHUS Pe3yJIbTaTOB
CHEKTPAIbHOTO aHAJIN3a BEIIECTB;
XapakTepu30BaTh PoJb
a30TOCOJIePIKALITIX
reTepOLUKIMYECKUX COEAMHEHUH 1
HYKJICMHOBBIX KHCJIOT KaK




pacro3HaBaTh KJIETKH (IPOKapUOT U YKapuoT,
pacTeHuil U KUBOTHBIX) 110 OMMCAHUIO, HA
CXEMaTHYECKMX U300paKEHUAX; YCTaHABIMBATh
CBSI3b CTPOCHUS M (PYHKIMI KOMIIOHEHTOB KJIETKH,
000CHOBBIBaTh MHOT00Opa3ue KJIETOK; —
pacro3HaBaTh MOIYJISAIUIO M OMOJIOTHYECKUHI BHT
110 OCHOBHBIM IPU3HAKaM; — OIUCBIBATh (PEHOTHUIT
MHOTOKJIETOYHBIX PACTCHUN M )KUBOTHBIX I10
MOP(OJIOTHYECKOMY KPUTEPUIO; — OOBACHATD
MHOT000pa3ue OPraHu3MOB, IPUMCHSIS
HBOJIIOLMOHHYIO TEOPUIO; — KIACCU(PHUIIUPOBATH
OMO0JIOTNYECKHEeOOBEKTH HA OCHOBAaHUH OJTHOTO
WA HECKOJIBKUX CYIIECTBEHHBIX IPU3HAKOB
(TUTIBI TUTAHUSL, CTIOCOOBI ABIXaHUS U
Pa3sMHOXKEHHUsI, 0COOCHHOCTH Pa3BUTHUSA); —
OOBSICHATH TIPUYHUHBI HACIIEICTBEHHBIX
3a00JeBaHU; — BBISBIIAT H3MEHUYUBOCTD Y
OpPTaHU3MOB; OOBSCHSTH MIPOSIBIICHUE BHJIOB
M3MEHYMBOCTH, HCIIOJIB3YsI 3aKOHOMEPHOCTH
M3MEHYHMBOCTH; CPAaBHUBATh HACIIECJCTBEHHYIO U
HEHACJeICTBEHHYI0 M3MEHUYNBOCTD; — BBISIBIISAITh
MopdosiornaecKkue, GU3HOIOTHIECKUE,
MOBEJICHUECKHUE aJJalTallii OPraHU3MOB K Cpeie
oOuTaHUS U IEHCTBUIO IKOJIOTUYECKUX (PAKTOPOB;
— COCTaBJISITh CXEMBbI IIEPEHOCA BEIIECTB U
SHEPTUH B dKOocHcTeME (LIeTH TUTaHUs); —
MPUBOANTEH JI0KA3aTENLCTBA HEOOXOAMMOCTH
COXpaHEHHUs OMopa3zHO00pa3ust sl yCTOWYMBOTO
Pa3BUTH U OXPaHbl OKpPY’KaIOIIeH Cpeabl; —
OLIEHUBATh JJOCTOBEPHOCTh OMOIOIUYECKOM
nH(OpMaINH, TIOJTYYCHHON U3 pa3HBIX
HCTOYHUKOB, BBIJEIATh HEOOXOAUMYIO
nH(OPMAIIHIO ISl NCTIOJIb30BAaHMS €€ B YUeOHOM

BaXHEHIINX OUOJIOTHYECKU
AKTHUBHBIX BCILICCTB,
MIPOTHO3UPOBATh BO3MOYKHOCTh
MPOTEKAHUS
OKHCIIUTEIbHOBOCCTAHOBHUTEIIBHBIX
peaKkuuid, Ie)Kalux B OCHOBE
MPUPOJIHBIX U TPOU3BOACTBEHHBIX
IIPOLIECCOB.




JEATENLHOCTH M PELICHUH TPAKTHUECKHX 3a/1a4; —
MPEJCTABIATH OMOJIOTHUECKYI0 HH(POPMALIHIO B
BUJIE TEKCTa, TaONUIBI, rpadyKa, AMarpaMMbl 1
JieTIaTh BHIBOJIbI HA OCHOBAHHUH MPECTABICHHBIX
JTaHHBIX; — OLIEHUBATH POJIb JOCTHKEHHUH
TCHETHKH, CEJIeKIINN, OMOTEXHOJIOTUH B
MPaKTUYECKOH JIESTEIBHOCTH YEJIOBEKa U B
COOCTBEHHOM KHU3HH; — OOBSCHATH HEraTUBHOE
BJIMSIHUE BEIECTB (JIKOT OIS, HUKOTHHA,
HapKOTHYECKUX BEIIECTB) Ha 3aPO/IbIIIECBOEC
pa3BHUTHE YETIOBEKA; — OOBSACHSTH ITOCIEICTBHS
BIIMSTHUSL MyTareHOB; — OOBACHSATH BOSMOXKHBIC
NPUYHHBI HACJIEACTBCHHBIX 3200JI€BaHUI.

Teopus 3BoIOIIMN

— pacKpbIBaTh Ha MPUMEPax PoJib OMOJIOTUH B
(hopMHPOBaHUN COBPEMEHHOW HAyYHOM KapTHHbI
MUpa ¥ B IPAKTHYECKON JICATEILHOCTH JIFOJIEH; —
MMOHUMATh U OMHCHIBATh B3aUMOCBSI3b MEXKIY
€CTECTBEHHBIMHU HayKaMU: Ouosioruen, pu3ukon,
XUMHEH; yCTaHAaBIMBATh B3aMMOCBS3b MPUPOTHBIX
SIBIICHHIA; — TOHUMATh CMBICH, Pa3JIN4aTh U
OIHCBIBATh CUCTEMHYIO CBSI3b MEXY
OCHOBOIIOJIArarOIMMH OMOJIOTHYECKUMHA
MOHATUSIMU: KJIETKA, OPTaHU3M, BUJI, IKOCUCTEMA,
o6uocdepa; — UCroIb30BaTh OCHOBHBIE METO/IbI
HAYYHOT'O TMIO3HAHUS B YU€OHBIX OMOJIOTHYECKUX
WCCIIEIOBAHUSIX, TIPOBOANUTH IKCIIEPHUMEHTHI TIO
U3YyYEHHUI0 OMOJIOTHYECKUX OOBEKTOB U SIBICHUH,
OOBSICHATH PE3yJIbTaThl SKCIIEPUMEHTOB,
aHAIIM3UPOBATH UX, POPMYITUPOBATH BBIBOJIBL; —
(dbopMyIpoBaTh TUIOTE3bl HA OCHOBAHHUH
MPEUI0KEHHON OMOJIOTHYeCKO nHpopMauy U
npeajaraTb BApUaHThl IPOBEPKH TUIIOTE3; —
CpPaBHHMBATh OMOJIOTUYECKUE OOBEKTHI MEXKTY

bopMyIUpOBaThH 11EITh
UCCIIE/IOBaHMsI, BBIIBUTATh U
MPOBEPATH IKCTIEPUMEHTAIEHO
TUIIOTE3bl O XUMUYECKUX CBOMCTBAX
BEIIECTB Ha OCHOBE UX COCTaBa U
CTPOEHUS, UX CIIOCOOHOCTH BCTYIATh
B XMMHUYECKHE PEAKIIH, O XapaKTepe
U MIPOJTYKTaxX pa3IMyHbIX
XUMHYECKHUX PEaKLNi;
CaMOCTOSTENILHO TUIAHUPOBATh U
MIPOBOJIUTH XUMHUYECKHUE
HKCIEPUMEHTHI C COOIIOZICHUEM
npaBuJ1 6€30MacHoi paboThI ¢
BEIIECTBAMH U JIAOOPATOPHBIM
000py/i0BaHUEM; UHTEPIIPETUPOBATD
JTAaHHbIE O COCTaBE U CTPOCHUHU
BEIIIECTB, MTOJyYEHHBIE C TOMOILBIO
COBPEMEHHBIX (PU3UKO-XUMHUYECKHX
METO/IOB; OIIUCBIBATh COCTOSTHUE
9JIEKTPOHA B aTOME Ha OCHOBE




co00 MO 3aaHHBIM KPUTEPUSM, JI€1aTh BbIBObI
Y YMO3aKJIIOUEHHS HA OCHOBE CPAaBHEHHMS;, —
00OCHOBBIBATb €JUHCTBO KUBOW U HEXUBOU
MIPUPOJIBI, POJICTBO )KUBBIX OPTaHU3MOB,
B3aMMOCBSI3U OPTraHU3MOB U OKPYKAIOLIEH cpe/ibl
Ha OCHOBE OMOJIOTUYECKUX TEOPHIi; — IPUBOIUTH
IIPUMEPHI BELIECTB OCHOBHBIX I'PYIII
OpPraHUYECKUX COECAMHEHUN KIIeTKH (OeIKOB,
KHUPOB, YIIIEBOJIOB, HYKJIIEHHOBBIX KUCIIOT); —
pacro3HaBaTh KJIETKH (IPOKAPUOT U DYKAPHOT,
pacTeHuil 1 )KMBOTHBIX) 110 OITMCAHUIOHA
CXEMaTHYECKNX U300paKeHHSX; YCTAHABIMBATD
CBSI3b CTPOEHUSA U (PYHKIMI KOMIIOHEHTOB KJIETKH,
000CHOBBIBaTh MHOI'000pa3ne KJIETOK; —
pacrio3HaBaTh MOMYJISALUI0 U OMOJOTMYECKUI BU
110 OCHOBHBIM TPU3HAKAM; — OMTUCHIBATH (PEHOTHIT
MHOTOKJIETOYHBIX PACTEHUN U )KUBOTHBIX I10
MOP(OJIOTHIECKOMY KPUTEPHIO; — OOBICHATH
MHOTroo0pasue OpraHu3MoB, IPUMEHSS
HBOJIIOIMOHHYIO TEOPHIO; — KIIACCH(PHUIIMPOBATH
Ouosiornyeckne 0ObEKTHl HA OCHOBAHUU OJJTHOTO
WJIH HECKOJIBKUX CYIIECTBEHHBIX MTPH3HAKOB
(TUTIBI MUTAHUS, CIIOCOOBI IBIXaHUS U
Pa3MHOXKEHHUSI, 0OCOOEHHOCTH Pa3BUTHS); —
OOBSICHATH PUYUHBI HACIIEACTBEHHBIX
3a00JIeBaHNI; — BBISIBIIATE H3MEHUHUBOCTD Y
OpPTraHU3MOB; OOBSACHSTH MIPOSBICHUE BHJIOB
W3MEHYHUBOCTH, HCIIONIB3YS 3aKOHOMEPHOCTH
M3MEHYMBOCTH; CPABHUBATh HACIIEJCTBEHHYIO U
HEHACJIEeICTBEHHYIO U3MEHUMBOCTD; — BBISIBIISATh
Mopdonoruueckue, GU3NOIOTHUECKHUE,
MOBEJICHUECKHUE aJjalTallil OPraHU3MOB K Cpefie
OOUTaHUS M IEHCTBUIO HKOJIOTHUECKUX (DaKTOPOB;

COBPEMEHHBIX
KBaHTOBOMEXaHUYECKUX
IPE/ICTaBICHNIN O CTPOCHUH aToMa
JUIsl OOBSICHEHUS PE3YIbTaTOB
CIIEKTPAJIBHOTO aHAJIM3a BEIECTB;
XapaKkTeprU30BaTh POJIb
a30TOCOJIePIKAIINX
TeTEPOIMKINIECKUX COSTUHEHUIA U
HYKJIEHHOBBIX KHCJIOT KaK
BOKHEHUIINX OMOJIOTHYECKU
AKTHBHBIX BEIIECTB;
IIPOTHO3UPOBATH BO3MOKHOCTh
POTEKAHUS
OKHCITUTETbHOBOCCTAHOBUTEIBHBIX
pEaKIMid, JIeXKALINX B OCHOBE
MIPUPOJIHBIX U TIPOU3BOJICTBEHHBIX
IPOLIECCOB




— COCTaBJIAITh CXEMbI IIEPEHOCA BEIIECTB U
SHEPrUM B 3KOcHUCTEME (LIETIN TUTaHMS); —
IIPUBOAUTSH J10KA3aTeNbCTBA HEOOXOAUMOCTH
COXpaHeHHs OMOpa3HOOOpa3us A YCTOHYHUBOTO
Pa3BUTH U OXPaHbl OKPY’KaIOIIEH Cpeabl; —
OLIEHUBATh JJOCTOBEPHOCTH OMOIOTUYECKOM
uH(OpMalNH, TOJTYYEHHON U3 pa3HbIX
MCTOYHUKOB, BBIJCTSTH HEOOXOANMYIO
HGOpMALHIO IS UCTIOJIb30BaHUS €€ B y4eOHOM
JESITeTbHOCTH U PEIICHUH MMPAKTHYECKUX 3a7ad—
IPEJCTABIATh OMOJIOrMUECKYI0 HH(POPMALIHIO B
BUJIC TEKCTA, TaOIHIIbI, TpaduKa, TUarpaMMbl U
JieN1aTh BBIBO/IbI HA OCHOBAHHUHM IIPEICTABICHHBIX
JAHHBIX; — OLIEHUBATh POJIb JOCTIKEHUI
TeHETHKH, CEIEeKIINN, OMOTEXHOJIOTUH B
MPAKTUYECKOHN JIEATEIIEHOCTH YEIOBEKA U B
COOCTBEHHOM KHU3HH; — OOBACHATH HErATUBHOE
BIIMSTHAE BEIIECTB (QJIKOTOJIsI, HHKOTHHA,
HapKOTHYECKUX BEIIECTB) Ha 3apO/IbIILIEBOE
pa3BUTHE YEIIOBEKA; — OOBSCHATH MOCIEICTBUS
BIIMSIHUS MYTareHoB; — OOBACHATh BO3MOXKHBIE
MIPUYMHBI HACJICJICTBEHHBIX 3a00JIeBaHUIA.

PasButHe xu3Hu Ha
SeMmi

— pacKkpbIBaTh Ha MPUMEpax poJib OUOJIOTUH B
(hopMUPOBaHUM COBPEMEHHOI HaAYyYHON KapTUHbI
MHUpa U B IPAKTUYECKOMN AEATEIbHOCTH JIIOAEH; —
MTOHUMATh U ONUCHIBATh B3aUMOCBSI3b MEXKIY
€CTECTBEHHBIMH HayKaMHU: Onosoruel, Gpusnkoi,
XUMHEH; yCTaHaBIIMBATh B3aUMOCBS3b IPUPOTHBIX
SIBJICHUI; — IOHUMATh CMBICII, pa3Indarh U
OIMCHIBATh CUCTEMHYIO CBSI3b MEKIY
OCHOBOIIOJIAralOMIMMU OUOJIOTHIECKUMHU
MOHATHUAMM: KJIETKA, OPTaHU3M, BUJI, JKOCUCTEMA,
ornocdepa; — UICTIOIB30BaTh OCHOBHBIC METO/IBI

(bopMyIMpOBaTH 11eNh
HCCJIEIOBaHMsI, BBIABUTATh U
IIPOBEPSATH KCIIEPUMEHTAIEHO
TUIOTE3bl O XUMHUECKHUX CBOWCTBAX
BELIECTB HA OCHOBE UX COCTaBa U
CTPOEHHS, UX CIIOCOOHOCTH BCTYHATh
B XMMHUYECKHE PEAKIIUH, O XapaKTepe
Y IIPOAYKTAX pa3In4HbIX
XUMHUYECKUX PEAKIIUI;
CaMOCTOSITENIHO TUIAHUPOBATh U
IIPOBOANTH XUMUYECKHE




Hay4HOT'O ITO3HAHUS B YUEOHBIX OMOJIOTMYECKUX
HCCJICIOBAHMSIX, TPOBOJIUTH IKCIIEPUMEHTHI 110
M3y4YEHHUI0 OMOJIOTHYECKUX OOBEKTOB U SIBJICHUM,
OOBSICHSITh PE3YJIbTATHI SKCTICPUMEHTOB,
aHAIM3UPOBATh UX, POPMYIUPOBATH BBIBOJIBI; —
(dbopMyJIMpPOBaTh TUTIOTE36l HA OCHOBAHHUH
MPEAIOKEHHON OMOIOrnYecKOi HHGOPMAITUH 1
npeyiaraTh BApHAHTHI POBEPKH TUTIOTE3; —
CpaBHHUBATh OMOJIOTUYECKUE OOBEKTHI MEXKITY
co00ii 110 3aJaHHBIM KPUTEPHSM, JIETaTHBBIBOIBI
YMO3aKJIIOUEHHUs HA OCHOBE CPABHEHUS; —
000CHOBBIBATH €AUHCTBO KUBOU U HEXKUBOU
MIPUPO/IBI, POJCTBO KUBBIX OPTaHU3MOB,
B3aUMOCBSI3U OPTaHU3MOB U OKPYKAIOIICH CpeIb
Ha OCHOBE OHMOJIOTMYECKUX TEOPHIi; — MPUBOAUTD
MIPUMEPHI BEIECTB OCHOBHBIX TPYIIIT
OpPraHMYECKUX COSAMHEHUN KIIEeTKHU (OETKOB,
KHUPOB, YTIIEBOJOB, HYKJICHHOBBIX KHCJIOT); —
pacrno3HaBaTh KJIETKH (IPOKAPUOT U IYKAPHUOT,
pPaCTeHHIA 1 KUBOTHBIX ) TI0 OIMMCAHUIO, HA
CXEMaTUYECKUX N300paKEHHSIX; YCTaHABITUBATh
CBSI3b CTPOCHUS U (QYHKITMH KOMITOHEHTOB KJICTKH,
000CHOBBIBATH MHOT'000pa3ne KIETOK; —
pacro3HaBaTh MOIMYJISIUI0 U OMOJOTHYECKUN BU/T
110 OCHOBHBIM IIPHU3HAKAM; — OITUCHIBAThH (DEHOTHIT
MHOTOKJICTOYHBIX PACTCHHH W KHUBOTHBIX TIO
Mop(oIornueckoMy KpUTEPHIO; — OOBSICHATH
MHOT'000pa3ue OpraHu3MOB, IPUMEHSISI
HBOJIIOIIMOHHYIO TEOPHUI0; — KIACCHPHUITUPOBATH
Ouojornyeckre 0ObEKThI HA OCHOBAHUH OJHOIO
WJIM HECKOJIBKUX CYIIECTBEHHBIX MTPU3HAKOB
(TUTIBI TUTAHUSL, CTIOCOOBI ABIXaHUS U
Pa3MHOXKEHHUSI, 0COOCHHOCTH Pa3BUTHS); —

HKCIIEPUMEHTHI C COOTIOICHUEM
npaBui 0€30MacHON paboThI C
BEILIECTBAMH U J1Ja0OPaTOPHBIM
000py/IOBaHUEM; HHTEPIIPETUPOBATH
JIAHHBIE O COCTaBE U CTPOCHUU
BEILIECTB, MOJIyYCHHBIC C TOMOIIIBIO
COBPEMEHHBIX (PU3UKO-XUMUYECKUX
METOOOB, OIIMChIBATH COCTOSAHUC
AIIEKTPOHA B aTOME HA OCHOBE
COBPEMEHHBIX
KBaHTOBOMEXaHHYECKUX
IPEJ/ICTABICHUN O CTPOCHUH aToMa
JUIsl OOBSICHEHUS PE3YJIbTATOB
CTEKTPAJIBHOTO aHaJIM3a BEIECTB;
XapaKTepru30BaTh Pojb
a30TOCOJIePIKAIIIX
reTepOLUKINIECKUX COSANHEHNH 1
HYKJIICMHOBBIX KUCJIOT KaK
BOKHEHIITMXONOIOTHYECKH
AKTHUBHBIX BCIIICCTB,
NPOTHO3UPOBATH BO3MOYKHOCTh
NPOTEKAHHSI
OKHCITUTEIFHOBOCCTaHOBUTEIBHBIX
peaKuii, IeXKalKX B OCHOBE
NPUPOHBIX U TPOU3BOJICTBEHHBIX
MIPOIIECCOB.




OOBSICHATH IPUYMHBI HACJIEACTBEHHBIX
3a00JIeBaHUI; — BBISIBIIATH H3MEHUYUBOCTD Y
OpPraHU3MOB; OOBSACHSTH IIPOSIBIICHUE BHUJIOB
M3MEHUYMBOCTH, UCIIOJIb3Ys 3aKOHOMEPHOCTHU
W3MEHYMBOCTH; CPABHUBATh HACJIEJCTBEHHYIO U
HEHACJIEICTBEHHYIO U3MEHUNBOCTh; — BBISBIAThH
Mopdosoruueckue, Gru3noIornyeckue,
MIOBEJICHYECKHUE aJallTallui OPraHU3MOB K Cpefie
OOUTaHUA U JEHCTBUIO HKOJIOTMUECKUX (DaKTOPOB;
— COCTaBJISITh CXEMBI IIEPEHOCA BEILIECTB U
SHEPI'UU B SKOCUCTEME (LI€NU MUTAHUS); —
IIPUBOJIUTH J10Ka3aTEIbCTBA HEOOXOAUMOCTHU
COXpaHeHMs OMOopa3HOo0Opa3us A yCTOHYHUBOTO
Pa3BUTHS U OXPAHBI OKPYKAIOILEH CPeIbl; —
OLIEHUBATh JJOCTOBEPHOCTh OMOJIOIUYECKOM
nH(pOpMalLU, TOTYYEHHON U3 Pa3HbIX
MCTOYHUKOB, BBIJIENATH HEOOXOUMYIO
MH(OpPMALIKIO [Tl UCIIOJIb30BAHUS €€ B yueOHOI
JEATEIBHOCTH U PELLIEHUH NPAKTUYECKUX 3a]1a4; —
MIPEICTaBIATh OMOJIOTUYECKYIO MHPOPMAIIUIO B
BUJI€ TEKCTa, TaOIMILIbI, rpaduKa, TMarpaMMbl U
JIeNIaTh BBIBOJIbI HA OCHOBAHUU IPECTaBICHHBIX
JaHHBIX; — OLICHUBAThH POJIb TOCTH)KEHUMN
TeHETUKH, CEeIeKIIUH, OMOTEXHOJIOTUH B
MIPaKTUYECKON AESITEIbHOCTH YEJI0OBEKA U B
COOCTBEHHOMW XKHU3HU; — OOBICHATH HEIrATHBHOE
BIIMSIHUE BEILECTB (QJIKOTr0JIsl, HUKOTHHA,
HapKOTUYECKUX BEIIECTB) HA 3apO/IbIIIEBOE
pa3BUTHE YEJIOBEKA; — OOBACHATH MTOCIEICTBUS
BIIMSIHUS MYTareHOB; — OOBACHATh BO3MOXKHBIE
PUYMHBI HACJIECTBEHHBIX 3a00JI€BaHU.

Opranusmel u
OKpYy’Karolas cpena

— pacKkpbIBaTh Ha MPUMEpax poJib OMOJIOTUH B
(hOpMHUPOBAHUN COBPEMEHHOW HAYYHOU KapTHHBI




MHpa U B IPAKTUYECKON JACATEIHHOCTH JIIOJICH; —
MMOHUMATh U OMHUCHIBATh B3AUMOCBSI3b MEXK]Y
€CTECTBEHHBIMU HayKaMH: Ouosoruei, Gu3nKo,
XUMUEH; yCTaHaBIMBATh B3aUMOCBS3b TPUPOTHBIX
SIBJICHUH; — [IOHUMAaTh CMBICII, pa3inyaTh U
OMHCHIBATH CUCTEMHYIO CBS3b MEKIY
OCHOBOIIOJIAraloIMMH OHOJIOTHYECKUMU
TOHSATUSAMH: KJIE€TKA, OpTaHU3M, BHUJI, SKOCUCTEMA,
ouocdepa— UCIoIb30BaTh OCHOBHBIC METO/IbI
HAy4YHOTO IMO3HAHUS B YUCOHBIX OMOJIOTHUECKUX
HCCIICIOBAHUSAX, IPOBOAUTH SKCIIEPUMEHTHI 110
M3Y4YEHUI0 OMOJIOTHYECKUX OOBEKTOB U SBJICHUM,
OOBSCHATH PE3YyIbTAThl SKCIIEPUMEHTOB,
aHAITM3UPOBATh UX, POPMYIUPOBATH BBIBOJBI; —
(dbopMynHupoBaTh TUIIOTE3bl HA OCHOBAHUH
MpeI0KEHHON OMooruueckoi nHpopMaluu u
npeaaraTe BApHaHThI MPOBEPKH TUIIOTE3; —
CpPaBHUBATh OMOJOTHYECKUE OOBEKTHI MEXKTY
co00ii 10 33JaHHBIM KPUTEPHSIM, JIETaTh BHIBOJIBI
¥ YMO3aKJIFOUECHUSI HA OCHOBE CPaBHEHUS; —
000CHOBBIBATh €IMHCTBO KUBOW M HEXKUBOU
MIPUPO/IBI, POJICTBO KUBBIX OPTAHU3MOB,
B3aMMOCBS3U OPraHU3MOB U OKPYKAIOIIEH Cpe/Ibl
Ha OCHOBE OMOJIOTUYECKHUX TEOPUIA; — TPUBOIAUTH
MIPUMEPHI BEILIECTB OCHOBHBIX IPYIII
OpPTraHUYECKUX COCTMHEHUM KJIETKH (OeTKOB,
KHUPOB, YTIIEBOAOB, HYKJIEMHOBBIX KUCIIOT); —
pacro3HaBaTh KJIETKH (TPOKAPHOT U DYKAPHOT,
pacTeHHii 1 KUBOTHBIX ) TI0 OMKMCAHUIO, HA
CXEMaTHYECKUX N300paKEHUSX; YCTAaHABINBATh
CBSI3b CTPOCHUS U (YHKIIMI KOMIIOHEHTOB KIIETKH,
000CHOBBIBATH MHOTOOOpa3He KIETOK; —
pacmo3HaBaTh MOMYJISIUIO U OMOJIOTHYECKUN BUT




10 OCHOBHBIM IIPU3HAKaM; — OIUCHIBATH (DEHOTHII
MHOTOKJICTOYHBIX PACTCHHI U KUBOTHBIX TI0
Mop(ooruueckoMy KpUTepHio; — 0ObSICHATh
MHOT000pa3ue OPraHu3MOB, IPUMECHSIS
HBOJIIOLIMOHHYIO TEOPHUIO; — KIIACCUPHUIIUPOBATH
OHMOJIOrNYecKre 00BEKTH HA OCHOBAHUHU OJTHOTO
WJIM HECKOJIBKUX CYIIECTBEHHBIX TPU3HAKOB
(TUIBI TUTAHUSL, CTIOCOOBI ABIXaHUS U
Pa3MHOXKEHHUS, 0COOCHHOCTH Pa3BUTHS); —
OOBSICHSITH IPUIMHBI HACIICJCTBCHHBIX
3a00JIeBaHUI; — BBISBISITH U3MEHYHBOCTD Y
OpPTraHU3MOB; OOBSICHSITH MTPOSIBIICHUE BUIOB
W3MEHUYUBOCTH, UCIIONB3YS 3aKOHOMEPHOCTHU
W3MECHUYUBOCTH;, CPAaBHUBATh HACIICJICTBCHHYIO U
HEHACJIEJICTBEHHYIO U3MEHUYHUBOCTh; — BBISIBIISTh
MopdosIoTHIecKue, PU3HOTOTHIECKUE,
MOBEICHYECKUE a/IallTallii OPTaHU3MOB K cpeie
oOUTaHUS U IEHCTBUIO IKOJIOTUYECKUX (PAKTOPOB;
— COCTaBJISITh CXEMBI TIEPEHOCA BEIIECTB U
SHEPrUM B KOcHUcTeME (LIeTH TUTaHUs); —
MIPUBOJIUTH JI0KA3aTEeIHCTBA HEOOXOAMMOCTH
COXpaHEHHUs OMopa3zHOo00pa3ust sl yCTOWYMBOTO
Pa3BUTHUS U OXPAHBI OKPYKAIOIIEH CPEJIbL; —
OIICHUBAThH JJOCTOBEPHOCTH OMOJIOTHYECKOM
nH(pOpMaIIUY, TTOTYYSHHON U3 Pa3HBIX
HMCTOYHUKOB, BBIJICIISITH HEOOXOTUMYFO
nH(OpPMAIIHIO JTSI UCTIOJIb30BAHUS €€ B y4eOHOM
NEATEILHOCTH U PEIICHUH MPAKTUICCKUX 3319, —
MIPEJICTaBIATh OMOIIOTUYECKYIO HHPOPMAITHIO B
BHJIC TEKCTa, TaOIHIIbI, TpadrKa, JuarpaMMbl 1
JIeNaTh BBIBOJBI HA OCHOBAHUU MPECTABICHHBIX
JAHHBIX; — OLIEHUBATh POJIb TOCTHKEHUIN
TCHETHUKH, CEJICKITNHN, ONOTEXHOJIOTUU B




MPAKTUYECKOM EeSATEILHOCTH YEJIOBEKa U B
COOCTBEHHOM KHU3HHU; — OOBICHATH HEraTUBHOC
BJIMSIHHE BEIIECTB (JIKOT0JIs, HUKOTHHA,
HapKOTUYECKUX BELIECTB) Ha 3apPOJIbIIICBOEC
pa3BUTHE YEJIOBEKA; — OOBSICHATH TOCIICICTBUS
BIIUSTHUSL MyTareHOB; — OOBSICHATH BO3MOYKHBIC
MPUYMHBI HACTIEACTBEHHBIX 3a00JI€BaHUIA

Pacnpenenenne yueOHOro BpeMEHHU MO TEMam

Tema Kuacce BCErO Ja/p
Teopus
10 11
buonorust kak KOMIUIEKC HayK O KUBOU 3 3
PHUPOJIE
CtpykTypHBIE U (YHKIMOHAIbHBIE OCHOBBI 19 19
KHU3HU
Opranusm 13 13
Teopus >BOTIOLNHT 11 11 1
Pa3Butue %u3Hu Ha 3emiie 7 7 8
OpraHu3Mbl U OKpY’Karomias cpena 16 16 5
Hroro 35 34 69 14

Conep:xanue y4eOHOro nmpeamera.
10 xaace
Buosorusi Kak KOMILIEKC HAYK O KUBOM nmpupoae (3 yaca).

buosnorns kak KOMIIJICKCHAsI HayKa, METOAbI HAYYHOI'O ITIO3HAHU A, UCIIOJIb3YEMBIC B OHOJIOTHH.




CoBpeMeHHbIe HampaBieHuss B Ouojoruu. Ponbp Ouonoruu B (popMUpOBaHMHM COBPEMEHHOH HAayyHOW KapTHHBI MHUpPA, MPAKTUYECKOE 3HAYCHHE
OMoJIOrn4YecKux 3HaHui. buosnornyeckue cucreMsl Kak IpeaMeT u3ydyeHust OMOJIOrHH.

CTpyKkTypHBIE H (PYHKIHMOHAJIbLHBIE OCHOBBI ku3HHU (19 yacos).

MornexkyssipHble OCHOBBI U3HU. Heopranndeckue BemniectBa, MX 3HaueHue. OpraHudeckue BeuiecTBa (YIJI€BOJbI, JUMU[bI, OEIKH, HYKIEHHOBBIE
kuciotel, AT®) n ux 3Hauenue. buononumepsl. [Ipyrue opranmdeckue BeuiectBa kieTku. Hanotexnomoruu B Ouosnoruu. Lluronorusi, meToab
LIUTOJIOTUU. POJIb KJIETOYHOW TEOpUHU B CTAHOBIIEHUU COBPEMEHHOM €CTeCTBEHHO-HAy4YHOUN KapTHHbI Mupa. KieTku npokapuot u sykapuoT. OCHOBHBIE
YaCTH M OPTaHOMIBI KJIETKH, MX (yHKIHU. Bupychl — HeKileTouHas hopMa KU3HU, MEphl MPO(UITAKTUKYA BUPYCHBIX 3a00JeBaHui. JKu3HeAeaTenbHOCTh
kietku. [lmactuueckuit odmeH. dorocuHTe3, XeMocuHTe3. buocunHre3 Oenka. DHepreTuueckuii oOMeH. XpaHEHMe, Iepelada U pealu3anus
HaClle/ICTBEHHONH WHpopManuu B KieTke. ['eHetnyeckwii kon. I'eH, reHoMm. ['eHOMuKa. BriusiHMe HapKOT€HHBIX BEMIECTB Ha MPOIECCHI B KIIETKE.
Knerounslif nuki: uaTepgasa u nesnenue. MUTo3 1 Meio3, UX 3Ha4eHHUE.

ComaTunueckue M noJioBble KjeTku. Opranusm (13 yacos).

Opranusm — eauHoe nenoe. JKu3HenesaTenbHOCTh opranusma. Perymsanus ¢yHKuuil opranusma, romeocra3. PasMHoxeHue opraHu3MoB (6ecrosioe u
nosioBoe). CriocoObl pa3MHOMKEHUS y PAaCTEHUM M KUBOTHBIX. HIMBUAYyanbHOE pa3BUTHE opraHu3Ma (oHToreHes). [IpuunHbl HapylIeHUN pa3BUTHSL.
PGHpO)IYKTI/IBHOG 3J0POBEEC YCIIOBCKA, IMOCIICACTBHUA BIUAHUA AJIKOT'OJIsI, HUKOTHHA, HAPKOTHYCCKHUX BCUICCTB HA 3M6pI/IOHa.]'IBHO€ Pa3sBUTHUEC YCIIOBCKA.
JKnznennslie IMUKJIbI PA3HBIX T'PYIIII OPraHU3MOB. FGHGTI/IKa, METOAbI TCHETUKU. T'eneTnueckas TECPMHUHOJIOTUSA U CUMBOJIMKA. 3aK0HEBI HaCJICACTBEHHOCTHU
I'. Mennens. XpoMocoMHasi Teopusi HacieacTBeHHocTu. Ormpenenenue nosa. CHeEmIeHHOE C IOJIOM HaclegoBaHHe. ['eHeTHMKa ueroBeKa.
HacnencrBennsle 3a00sieBaHUs YeJIOBEKAa U UX MPEAYNpexXIeHHE. DTHUYECKHE acHeKThl B 00JIaCTH MEIMIMHCKONW TeHeTuku. ['eHoTunm u cpena.
HeHaCJ'IGI[CTBeHHaSI U3MCHYHNBOCTD. HaCJ'IGI[CTBCHHaSI HU3MCHYHNBOCTS. MYTal"eHI)I, HUX BJIMAHUC Ha 3J0POBHE YCIOBCKA. I[OMGCTI/IKaIII/ISI N CCICKIHU.
Mertob! cenekuuy. buotexHonorus, ee HarpaBJeHHUs U IEPCIeKTUBBI pa3BUTHs. brobe3onacHOCTb.

11 knace
Teopusi 3Bosronnu (11 yacos).

Pa3zButHe 3BOMIOLMOHHBIX U, FBOMOIIMOHHAs Teopus Y. JlapBuna. CuHTeTHuecKas Teopus 3BOTOUUH. CBUIETENHCTBA IBOIIOIUY KUBOM PUPO JIBI.
MI/IKpOBBOJHOI_[I/ISI 1 MaKpO3BOJIIOLUA. BI/I,Z[, Cro KpuTCpHmu. HOHy.H}II_[I/IH — DJICMCHTapHad CANHUIA 3BOJIFOITNN. I[BI/DKYH_[I/IG CHJIBI 5BOJIFOIINH, UX BJIHUAHUC
Ha reHo¢on nonyasun. HampasneHus 3Bosronui. MHOrooOpa3ue OpraHu3MOoB KaK pe3ysbTaT SBOJIOIUH. [ [puHIMITEI KIacCu(pUKAIH, CHCTEMATHKA.
PazBurue xu3Hu Ha 3emJie(7 yacos).



['unote3sl mpoucxoxaeHus >Xu3HM Ha 3emiie. OCHOBHBIE ASTallbl HBOJIIOIMU OpraHuueckoro mupa Ha 3emse. CoBpeMeHHbIE MPEACTaBICHUS O
MIPOUCXOXKACHUU YeJIOBEKA.

DBOJIIOLMS YeNIOBEKa (aHTPOIIOTeHE3).
JIBroKy1ue cuiibl auTpornorenesa. Pacel yenoBeka, X MPOUCXOXKIACHUE U €TUHCTBO.
Opranusmsl 1 Okpy:kawias cpeaa (16 yacon)

[IpucnocoOneHusi OpraHu3MoB K JEHCTBUIO dKoJIOTHYecKuX (aktopoB. buoreoneno3. Jxocucrema. Pasnoobpasue skocucrteM. B3anmooTHOIIEHHS
MOMYJISIIIMK pa3HbIX BUJOB B 9KocucTeMe. KpyroBopoT BelecTB U MOTOK SHEPTUU B IKOCHCTEME. Y CTOMYMBOCTh U IMHAMUKa 3KocucTeM. [locnencTBus
BIIUSIHUS JICATEIBHOCTH YelloBeKa Ha 3kocucTeMbl. CoxpaHeHne Onopa3HooOpasus Kak OCHOBA YCTOWYHBOCTH 3KocucTeMbl. CTpykTypa Ouocdeps.
3aKOHOMEPHOCTH cylecTBoBaHus Onochepsl. KpyroBopoTsl BemecTB B 6uocdepe. ['nodansHbie aHTponoreHHble n3MeHeHus B 6uocdepe. [Ipodbremsr
yCTOMYMBOro pa3BuTus. IlepcrieKTuBbl pa3BUTUS OUOIOTMUECKUX HAYK



