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Pa6ouas nporpamma o Ouosoruu ass o0ydaromuxcs 10 - 11 kimaccoB cocTaBieHa Ha OCHOBE:
denepanbHOr0 TOCYIAapCTBEHHOro obOpasoBarenbHoro crangapra @OI'OC cpegnero oobmero
o0Opa3oBaHus;

[IpumepHOi  OCHOBHOH  00pa3oBaTEIBHOM MpPOrpaMMbl  CPEAHEro  OO0IIero  oOpa3oBaHUS
(OOOBPEHA pemennem denepaibHOro y4eOHO-METOAMYECKOTO OOBEIWHEHUS IO OO0IIeMy
oOpa3oBanuio IpoToko OT 28 utoHs 2016 1. Ne 2/16-3);

VYuebHoro miana cpegHero obmero oopazoanus MbOY COII Ne 13 um. A.B. CyBopoBa Ha 2021
— 2022 yuebHslii rox;

Cnucka y4yeOHMKOB 00pa3oBaTENbHOIO YUpexAeHHs, cooTBeTcTByIomeMy @denepaabHoMy
MEePEeYHIO0 y4EeOHHUKOB, YTBEPKICHHBIX, PEKOMEHJIOBAHHBIX (IOMYIIEHHBIX) K HCIOJb30BAHUIO B
o0pa3oBaTeIBLHOM TIpoOIlecCCe B 00pa3oBaTeNbHBIX yupexaeHusx Ha 2021 - 2022 yu. ronm,
peam3yonHX IporpaMmel obuiero oopazoBanus B coorserctsuu ¢ ®I'OC.

Ienu n3ydyeHus 6MOJIOTMM B CPEHEN LIKOJIE CIEAYIOIIHE:

conuaau3anus oO0yJaronmmxcsi Kak BXOXICHHE B MHUDP KyJbTYpbl M COLHMAJIbHBIX OTHOUICHUH,
obecreunBaroliee BKIIOUYEHHE YYAIUXCS B Ty WM UHYIO TPYNIy WM OOIIHOCTh-HOCHTENs €&
HOpM, II€HHOCTEM, OpHEeHTAI[M}i, OCBAUBAEMBIX B IIPOLIECCE 3HAKOMCTBA C MUPOM >KMBOU MPUPOJIBI.
IIpUOOILIEHNE K TIO3HABATEJILHON KYJIbTYpE KaK CUCTEME [T03HABATENIbHbBIX (HAyYHBIX LIEHHOCTEH,
HAKOIUIEHHBIX 00I1ECTBOM B cepe OMOI0rnuecKoi HayKu)

OPUEHTALMI0O B CUCTEME 3TUYECKUX HOPM M IIEHHOCTEW OTHOCUTEIBHO METOAOB, PE3yJbTaTOB U
JOCTHKCHUI COBPEMEHHOM OMOJIOTHYECKON HAyKH

pa3BUTHE ITO3HABATEJIBHBIX KAa4eCTB JMYHOCTH, B TOM 4YHUCJIE ITO3HABATENIbHBIX HHTEPECOB K
U3YYEHHUIO O0LIMX OMOJOTHYECKHX 3aKOHOMEPHOCTEN U CaMOMY IIPOLIECCY HAYYHOI'O ITO3HAHUS
OBIIAJICHHE Y4eOHO-TIO3HABATENbHBIMH M I[€HHOCTHO- CMBICIIOBBIMA KOMIIETEHTHOCTSMU JIJIsi
(dbopMupOBaHUs MMO3HABATEIHHON U HPABCTBEHHON KYJbTYpbl, HAYYHOI'O MUPOBO33PEHHUS, a TAKXKe
METO/10JI0THEN OMOIOrHYeCKOro 3KCIepuMEHTa U JIEMEHTaPHBIMU METOAAMH OMOJIOTrMYECKUX
HCCIIEI0BaHUN

(dopMUpOBaHUE HKOJIOTMYECKOTO CO3HAaHHUSA, I[EHHOCTHOTO OTHOIIEHHS K >KMBOM mpupoae Hu
YENIOBEKY .

3apaum u3ydeHus: OMOJIOTMH B CpEIHEN LIKOJIE CIEAYIOIINE:

OCBOCHHME 3HAHUU 00 OCHOBHBIX OMOJOTMYECKHX TEOPHUSX, UJEAX W TMPUHIMNAX, SBISIOMIUXCS
COCTaBHOM 4aCThI0 COBPEMEHHOH €CTECTBEHHOHAYYHON KapTHHBI MHUPA; O METO/1aX OMOJIOTMUECKUX
HayK (IIUTOJIOTUU, TEHETHKHU, CEJICKIIUHU, OMOTEXH OJIOTHUH, SKOJIOTHH); O CTPOCHUU, MHOT000pa3uu U
0COOEHHOCTSIX OumocHucTeM (KJIETKa, OpraHu3M, MOMyJsAlus, BHA, OHOTeoleH03, Ounocdepa);
BBIIAIOIIMXCS OMOJIOTMYECKUX OTKPBITHUSAX M COBPEMEHHBIX HMCCIICIOBAaHUSIX B OHOJIOTHYECKON
HayKe;

OBJIaJICHUE YMEHUSIMH XapaKTEpPU30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITUS B 00JacTH OMOJIOTHUU;
YCTaHABIMBATh CBSI3b MEXIY Pa3BUTHEM OWOJIOTHU U COIHAIBHO-3TUYECKUMU, DKOJIOTHUYECKIMHU
npobaeMaMu 4eJI0BEYECTBA;

CaMOCTOSATENILHO  TPOBOJUTh  OWOJIOTMYECKHUE HcchaenoBaHus (HAONIOJCHHWE, H3MEpEHUe,
AKCIIEPUMEHT, MOACIMPOBAHNUE) U TPAMOTHO O(GOPMIISATH MOJIYyYEHHBIC PE3yIbTaThl; AaHAIM3HUPOBATh
Y UCIOJIb30BaTh OMOJOTHYECKYI0 MH(OPMAIIUIO; TIOJIB30BATHCS OMOJIOTHYECKON TEPMHUHOJIOTHEH U
CHMBOJIHKOI;

pa3BUTHUE TMIO3HABATEJIBHBIX HWHTEPECOB, HHTEUIEKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B
mpolecce  M3ydeHHs  MpoOJeM  COBPEMEHHOW  OMOJIOTMYECKOW  HAayKH;  IPOBEICHHS
OKCIIEPUMEHTAJIbHBIX ~ MCCJEAOBAaHUM, pEIIeHUus OWOJIOTMYECKHX  3aJad, MOJICIUPOBAHUS
OMOJIOTUYECKUX 00BEKTOB U MPOIIECCOB;

BOCHUTaHUE YOEKJIEHHOCTH B BO3MOXXHOCTU IIO3HaHUS 3aKOHOMEPHOCTEH KUBOM MPHUPOIHI,
HEOOXOJMMOCTH OCPEKHOI'0 OTHOIICHHS K HEH, COOIOACHHS 3THUYECKHMX HOPM IPU IPOBEICHUH
OHOJIOrHYCCKHMX HCCIIEIOBAHUI;

WCIOJIb30BAaHUE TMPUOOPETCHHBIX 3HAHUW M YMEHUM B TIOBCEAHEBHOW JKM3HU IS OICHKHU
MOCJICICTBUA CBOEH JEATENLHOCTH 110 OTHOIICHHIO K OKpYXaromel cpeae, COOCTBEHHOMY
3I0pOBBIO; BBIPAOOTKM HABBIKOB JKOJIOTUUECKOW KYJIBTYPBI; OOOCHOBaHUS U COOJIIOJICHUS MEP
npo¢puinakTuky 3a6onesanuii © BUY-undexuun.



MecTo npeamera B y4eOHOM ILIaHE:
B cooTtBercTBHM € yueOHBIM MIAHOM IIKOJIBI Ha U3ydeHue ouonornu B 10 u B 11 kmaccax orBoauTcs
1 gac B Hegemo, 34 yaca B TO/I.

JIMYHOCTHBIE, METANTPE/IMETHBIE U TPE/IMETHBIE PE3YJbTATDI
YCBOEHUA HPEAMETA BUOJIOT'UH

TpeboBaHUs K pe3ylbTaTaM OCBOCHUS Kypca OMOJOrUU B OCHOBHOM HIKOJIE ONPEAEIAI0TCS
KJIFOUEBBIMH 3aJlaqaMy o01ero o6pa3oBaHusl, OTPAXKAIOIIUMU HHIUBHIyaIbHbIE, O0IIECTBEHHBIE U
rOCyJapCTBEHHBIE MOTPEOHOCTH, U BKJIIOYAIOT JUYHOCTHBIE, METAIIPEIMETHBIC U IPEAMETHBIC
pe3yabTaThl OCBOCHHUS MIPEIMETA.

MN3yuenue O6uoOJOTMM B OCHOBHOHM IKOJIe JA€T BO3MOXXHOCTH JOCTHUYB CIEAYIOLINX
JIMYHOCTHBIX Pe3YJbTATOB!

IlaTpuoTHyeckoe BOCIUTAHUE:

MMOHUMAaHHE [IECHHOCTH OMOJIOTHUYECKONW HayKH, €€ POJIM B Pa3BUTHUHU YEJIOBEUYECKOTO
oOurecTBa, OTHOIIEHUE K OMOJIOTUH KaK Ba)XHOU COCTaBIISAIONIEH KyJIbTYyphl, TOPIAOCTH 32
BKJIaJ POCCUMCKHUX U COBETCKUX YUEHBIX B Pa3BUTHE MUPOBOU OMOJOTMUYECKON HAYKH.

I’pamancxoe BOCIIMTAHHC:

T'OTOBHOCTH K pa3H006pa3H0171 COBMECTHOM ACATCIIBHOCTH IIPHU BBIITOJIHCHHUHA
OMOJIOTUYECKHUX OIIBbITOB, SKCIICPUMCHTOB, I/ICCJ'ICI[OBaHI/II\/'I U IMPOCKTOB, CTPEMIICHHUC K
B3aMMOIIOHMMAaHHUIO U B3aUMOIIOMOIIIHA.

JlyXOBHO-HPaBCTBEHHOE BOCIHMTAHHE:

TOTOBHOCTb OLIEHUBATh CBOE MOBEJAEHHUE U ITOCTYIIKHU, a TAK)KE NOBEJEHUE U NOCTYIIKHU
OPYTHUX JIOAEHU C NO3UIMN HPABCTBEHHBIX HOPM M HOPM 3KOJIOTHYECKOIr0 NpaBa ¢ y4€ToOM
OCO3HaAHMsI MOCJIENCTBUN MOCTYNKOB.

JcTeTUuYeCcKoe BOCIUTAHME:
ITOHUMAaHHUEC DMOIIMOHAJIBHOT O BOSI[CI;'ICTBI/ISI HpI/IpOIlI)I )48 eé IICHHOCTU.

I{eHHOCTH HAYYHOI0 MO3HAHMSA:

OpHUCHTAIIUS B JICSTCIILHOCTH HA COBPEMEHHYIO CUCTEMY OMOJOTHUYSCKUX HAYUHBIX
MpEeJICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOAbI, B3AUMOCBSI3X
YeJOBEKA C IPUPOJTHOM U COIIMAIIBHOU CPENOH;

pa3BUTHE HAYYHOU JHOO03HATEIILHOCTH, MHTEPECAa K OMOJTOTUYECKONW HayKe U
HCCIIEIOBATEILCKON NeATEIbHOCTH;

OBJIAJICHNE OCHOBHBIMH HaBBIKAMH HCCJIENO0BATCIbCKON AeATEIbHOCTH.

®opMupoBaHHe KYJIbTYPbI 310POBbS:

OCO3HAHHE LIEHHOCTH XU3HU; OTBETCTBEHHOE OTHOIIEHHUE K CBOEMY 3/I0POBBIO U yCTaHOBKA
Ha 3JI0pOBBIA 00pa3 KU3HU (30pOBOEC MUTAHUE, COOJIIO/ICHUE TUTUEHUYECKHUX TTPABHII,
cbanaHCUPOBAHHBIN PEKUM 3aHSATUH U OTAbIXA, peryisipHasi Gu3nyecKkass akTUBHOCTH);
OCO3HAHHE MOCIEACTBUI U HENIPUATHE BPEIHBIX NPUBBIYEK (YIIOTPEOICHHUE aIKOT OIS,
HapKOTUKOB, KYpEeHHE) U UHBIX GOopM Bpeaa st GU3UIECKOTO U NMCUXUIECKOTO 3J0POBBSI;
co0JiroIeHne paBuJI 0€30M1aCHOCTH, B TOM YHCJI€ HaBBIKU 0€30I1aCHOr0 MOBEJECHUS B
NPUPOJHOUN Cpele;

YMEHHE OCO3HaBaTh YMOIMOHAJIBLHOE COCTOSTHUE CBOE U IPYTUX JIOJEH, YMETh YIPaBISTH
COOCTBEHHBIM dMOIIMOHAIIBHBIM COCTOSIHUEM;

chOpMHUPOBAHHOCTH HaBbIKa pedIeKCUHU, MPU3HAHUE CBOETO MpaBa Ha OMHUOKY U TAKOTO
’Ke mpaBa APYroro 4eloBeKa.

Tpynosoe Bocniuranme:

aKTHBHOE y4aCTHE B PELUICHHUU NIPAKTUYECKHUX 3aJ1a4 (B paMKax CEMbH, LIKOJIbI, TOpOAa,
Kpast) OMOJIOTUYECKOM U DKOJIOTUYECKOM HallPaBJICHHOCTH, HHTEPEC K MPaKTUUYECKOMY
U3y4YE€HHUIO0 Ipodeccruii, CBSI3aHHBIX C OMOJIOTrHEH.



8. DkojJormyeckoe BOCNUTAHUE:
OpHMEHTAaIIMs Ha MPUMEHEHUE OMOJIOTUYECKUX 3HAHUM JIJIs1 PEUISHUS 3a7a4d B 00J1actu
OKpY’Karleu cpeibl, IIIaHUPOBAHUSA MOCTYIIKOB U OLIEHKH UX BO3MOKHBIX
MNOCJIEACTBUU ISl OKpPYXKarollei cpelbl;

MOBBINICEHUE YPOBHS 3KOJIOTHUYECKONU KYJIbTYPbhl, OCO3HAHHUE TJ100aJBHOTO XapaKkTepa
9KOJIOTHYECKUX NPOOJIEM U MyTEeH UX PCIICHUS; aKTUBHOC HEIIPUATHE NCUCTBUM,
NPUHOCSIIUX BPEl OKPYKAIIENH Cpeae;

TOTOBHOCTH K YYACTHIO B MMPAKTUYECKOU AEITEIbHOCTU PKOJIOTM HECKOW HAIIPaBJIECHHOCTH.

Apantanus o0y4yawierocss K M3MeHAIHUMCS YCJIOBUAM COUUAIBHON U NPUPOAHOH cpelbl:
OCBOCHHE OO0YYAIOIMMHUCS COIMUAJIBHOTO ONMBITAa, HOPM U MPaBUJI OOIIECTBEHHOTO
MOBEJICHUS B IPyNNax U COOOMIeCTBaX MPHU BHITTOJIHEHUH OMOJOTUYECKHUX 3aj7lad, IPOCKTOB U
HUCCJEeAO0BAHUM, OTKPBHITOCTh ONBITY W 3HAHUSIM JIPYTHX;

OCO3HaHHWE HEOOXOMUMOCTH B (POPMHUPOBAHUHU HOBBIX OMOJIOTUYECKUX 3HAHUN, YMCHHE
dbopMynupoBaTh UACH, MOHSITHUS, TUIMOTE3Hl O OMOJOTHYECKUX 00BEKTaX U SIBICHUSIX,
oco3HaHUe Je(pruuTa COOCTBEHHBIX OMOJIOTUUYECKUX 3HAHUM, TNITAHUPOBAHUE CBOETO
pa3BUTHUS;

YMEHHUE ONEPUPOBATH OCHOBHBIMH MOHATUSIMU, TEPMHUHAMHU U MPEJICTABICHUSIMHU B
00J1aCTH KOHIICIIIIHH YCTOWYHUBOTO Pa3BUTHS;

YMEHHE aHAJIU3UPOBATH U BBISIBISATH B3AUMOCBSI3H ITPUPOIBI, 00IIeCTBA 1 SKOHOMUKH;
OIIEHUBAaHUE CBOUX JACUCTBHUI C yUETOM BIHUSHHUS HA OKPYKAIOIIYIO CPETY, JOCTHXKECHUS
1eJe U MpeoJOJICHHSI BBI30OBOB M BO3MOYKHBIX IJI00AJIbHBIX ITOCJICICTBHUM;
OCO3HAHHE CTPECCOBOW CUTYyaAIlMH, OLICHUBAHUE MPOUCXOIAMNX U3MEHECHUN 1 UX
MOCJIEACTBUM; OIIECHUBAHUE CUTYyalluM CTpEeCcCca, KOPPEKTUPOBAHNE NPUHUMAEMbIX
peuieHuid u NeiCTBUM;

YBaXUTEJIbHOE OTHOIIECHHUE K TOYKE 3pEHHUS APYroro 4esioBeka,ero MHEHHUIO,
MHUPOBO33PEHUIO.

MeTtanpeaMeTHBIMM pe3YJbTaTaMM OCBOCHHS OCHOBHOMW 0Opa3zoBaTeIbHOU
MpOTrpaMMbl OCHOBHOT'O O0IIero oO0pa3oBaHUs SABISIIOTCS: YMEHHE CAMOCTOSITEIbHO OTPENENsTh
LIeJTU CBOETr0 OO0y4eHUsl, CTaBUTh U (pOpPMyITUpPOBATH 151 ce0st HOBBIE 3a/1a4u B yuéoe u
MO3HABATEILHOUW NIEATEIBbHOCTH, Pa3BUBAaTh MOTUBHI 1 HMHTEPECHI CBOCH MO3HABATEILHOMN
NeSITeIbHOCTH,

1. oBnasgeHue COCTABIAO UMY UCCIEN0BATENBCKON U MPOEKTHOU A€ATEIBHOCTH, BKIIOYas
yMEHHUS BUAETH MPOOJIEMY, CTABUTHh BOIIPOCHI, BBIIBUTATh THIOTE3bI, 1aBATh OMPEACICHUS
MMOHSATHSIM, KITacCH(UIIUPOBATH, HAOIIOAATh, TPOBOAUTH AKCIIEPUMEHTHI, ICTaTh BHIBOIBI U
3aKJII0YEHUS, CTPYKTYPUPOBATh MaTepHall, O0bsICHSTh, 10Ka3bIBaTh, 3alIUIIaTh CBOU UJCH,;

2. ymeHue paboTaTh ¢ pa3HbIMU UCTOYHUKAMHU OMOJOTHYECKO MH(pOPMALMU. HAXOIUTh
OMOJOrnYecKyo WHGOPMAIHIO B PA3IMYHBIX HCTOUHHUKAX (TEKCTE yueOHUKA HAyIHO-
MOMYJIIPHOHN TUTEpaType, OMOJOrHYSCKUX CIIOBAPSX U CIIPABOYHHUKAX ), AaHATU3UPOBATH U
OLIEHMBATh UH(POPMALHIO;

3.yMeHHE CaMOCTOSITEIbHO MJIAHUPOBATh IIyTU AOCTUXKEHUS L€, B TOM YHCIE
aJlbTEpHATUBHBIC, OCO3HAHHO BBIOMpaTh Hanbosee 3P (PeKTUBHBIC CIIOCOOBI PEIICHHUS YUYCOHBIX U
MO3HaBaTEIbHBIX 33/1a4,

4 yMeHUE COOTHOCHUTH CBOW JCHUCTBUS C MIAHUPYEMBIMHU PE3yIbTaTaMU, OCYIIECCTBIATH
KOHTPOJIb CBOEH JAESITEIBHOCTHU B IpoOLEcCe JOCTUKEHHUS Pe3yJbTaTa, ONPEAesiTh CIIOCO0bI
JNEUCTBUU B paMKax IPEIJI0KEHHBIX YCIOBUH U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JICHCTBUS B
COOTBETCTBUU C U3MEHSIONIECHCS CUTyallUEH;

5.BllaiIcHUE OCHOBAMH CaMOKOHTPOJISI, CAMOOILICHKH, MPUHSITHUS PEIICHUNA U OCYIIECTBICHUS
OCO3HAHHOI'O BbIOOpA B yueOHOIl U IMO3HABAaTEIbHOMN 1€ATEIbHOCTH,;

6.c10OCOOHOCTH BBIOMPATH I€JIEBBIC U CMBICIIOBBIC YCTAHOBKU B CBOMX JICUCIBUSAX M MOCTYIIKaX IO
OTHOUICHUIO K KMBOMW MPUPOJIE, 310POBbHI0O CBOEMY U OKPYKAIOIIUX;

7.yMeHHE co3/1aBaTh, IPUMEHSTh U TPEOOPa30BHIBATh 3HAKW U CUMBOJBI, MOJCIU U CXEMBI JJIs
peuieHus y4eOHBIX U TTO3HABATEIbHBIX 3a/1a4,

§.yMeHHE OCO3HAHHO HCIIOJIL30BaTh peuYeBbIe CPEICTBA I JUCKYCCUH M apryMEHTAllUU CBOEH
MO3UIIMU. CPABHUBATHh pa3Hble TOYKU 3PEHUs, apTyMEHTUPOBATh U OTCTAWBATH CBOIO TOUKY
3pEeHU;

9.yMeHHE OPTraHU30BHIBATH yYEOHOE COTPYAHUYECTBO U COBMECTHYIO JIESITEIbHOCTh C YUUTEIEM U



CBEpCTHHUKAMH, paboTaTh HHAWBHUAYAILHO U B IPYIIIE. HAXOAUTH O0IIee pelIeHne U pa3pelaTh
KOH(JIIMKTHI HA OCHOBE COIIACOBAHUS MO3UIMHA U yu€Ta HHTEPECOB, (OPMYIUPOBATH,
apryMeHTUPOBATh U OTCTAUBATh CBOE MHEHHUE,

10.popmMupoBaHUE U PA3BUTHUE KOMIIETEHTHOCTH B 00JACTH UCTIOJIb30BAHUS,
nH}OPMAITOHHO-KOMMYHHUKAIIMOHHBIX TexHonoruit (MKT-komneTeHmumn).

IIpeaMeTHBIMU pe3yJbTaTaMM OCBOCHHS OMOJIOTMH B OCHOBHOU IIKOJE SIBISIIOTCS:

1. ycBoeHHWe cHMCTEMBbI HAyYHBIX 3HAHUUN O )XMBOU MPHUPOJIC U 3aKOHOMEPHOCTSX €&
pa3Butus, 1si GopMUPOBAHUS COBPEMEHHBIX MPEACTABICHUN O €CTECTBEHHOHAYYHOU
KapTUHE MUPA;

2. (dopmupoBaHHE NMEPBOHAYATHHBIX CHCTEMATU3UPOBAHHBIX MIPEICTABICHUN O
OMOIOTHYECKUX 00BEKTaX, MPoIleccax, IBICHUSIX, 3aKOHOMEPHOCTSIX, 00 OCHOBHBIX

OMOJIOTUYECKUX TEOPHUAX, 00 IKOCUCTEMHON OpraHU3aIuH KU3HH, O B3AUMOCBSI3H )KUBOT'0 U
HEXXUBOTO B OMocdepe, 0 HACIEACTBEHHOCTH U U3MEHYHBOCTH; OBJIa/ICHUE TOHATUWHBIM
amnmapaToM OHOJIOTrMH; IPUOOPETEHNE ONBITa UCIIOIB30BAHUS METOJ0B OHOJIOTHYECKON
HAayKH ¥ IIPOBEACHUS HECITOXKHBIX OMOJOTMYECKUX IKCIIEPUMEHTOB JJIsl U3yUEHUS KUBBIX

OpPraHU3MOB U YeJIOBEKa, MPOBEACHUS IKOJIOTMYECKOr0 MOHUTOPHUHTA B OKpYXKarolen
cpexne;

3. ¢opmMuUpOBaHHE OCHOB 3KOJOTHUYECKOH T'PaMOTHOCTH: CIIOCOOHOCTH OLIEHUBATh
I1OCJIEICTBU S IE€ATEIBLHOCTH YEJI0BEKA B IPUPOJE, BIIMsIHNE (DAKTOPOB PUCKA HA 3] 0POBbE
YyeJIOBEKA; yMEHUE BBIOUPATH 1I€JIEBbIE U CMBICIOBBIE YCTAHOBKHU B CBOUX JEMCTBUAX U
IIOCTYIIKAaX 110 OTHOLIEHUIO K )KMBOM IPUPOJE, 310POBBI0 CBOEMY U OKPYKAIOIIHUX;
OCO3HaHUE HEOOXOJUMOCTH JEUCTBUH 110 COXpPaHEHUIO OMOPa3HOO0pa3usl U MPUPOIHBIX
MeCcTOOOUTaHM, BUJIOB PACTCHUI U )KUBOTHBIX;

4. o0BscCHEHUE POJIM OMOJOTUHU B IPAKTUUECKON AESITEIbHOCTH JI0AEH, MecTa U poiu
YyeJIOBEKa B IPUPOJIE, POACTBA OOIIHOCTH IPOUCXOXKACHHUS U IBOIIOLIMN PACTEHUN U
KUBOTHBIX; OBJaJ€HUE METOJaMU OMOJIOTMYECKON Hayku,; HabOJlloJleHuEe U ONHCaHHue
OMOJIOrNYECKUX OOBEKTOB M IPOLIECCOB; IOCTAHOBKA OHMOJOTMYECKUX SKCIEPHUMEHTOB
U 00BSICHEHUE UX PE3YIbTaTOB;

Ilnannpyembie pe3yabTaThl OCBOCHHS YUeOHOI 0 MpeaMeTa.

B pe3yabTare n3yyenus yuedoHoro npeamera «buosorus» Ha ypoBHe cpeHero oo1ero
oOpa3oBaHusi:

v

v
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BoinyckHHK Ha 6230BOM YPOBHE HAYYHTCS:
pacKkpbeIBaTh Ha MpUMeEpax pPoJib OMOJIOTUH B (POPMHUPOBAHMH COBPEMEHHOW HAyYHOW KapTHUHBI
MHpa U B MPAKTUYECKOM eI TeIbHOCTH JIHOIEH;
MOHMMATh U OIMHUCHIBATH B3aHUMOCBS3b MEXKY €CTECTBEHHBIMU HayKaMH: OHUOJIOTHEH, (U3HKOM,
XHUMHEH; YCTaHABIMBATH B3aUMOCBSI3b IPUPOIHBIX SBJICHU;
MOHUMAaTh CMBICI, pa3JidyaTh M OMHUCHIBATH CHUCTEMHYIO CBS3b MEXKIY OCHOBOIIOJIATalOIIUMHU
OMOJIOrMYECKUMHU TTOHSTUSMHU: KJIETKA, OpraHnu3M, BUJ, dKocucrema, ouocdepa;
WCIOJIb30BaTh OCHOBHBIE METOABl HAaYYHOTO TIO3HAHMS B Y4YEOHBIX OHMOJIOTHYECKHX
MCCIIEIOBAHUSX, TPOBOUTH SKCIEPUMEHTHI 110 U3YUCHHUIO OMOJIOrMYECKUX 0O0BEKTOB U SABJICHUM,
OO0BSCHATH PE3yJbTaThl SKCIICPUMEHTOB, aHAIM3UPOBATh MX, (DOPMYJIHMPOBATH BBIBOJIBI;
(GbopMyIMpOBaTh THUIIOTE3bl HAa OCHOBAaHWUHU IMPEIIOKEHHOW OMOJOrHYecKod HHQPOpMAllUU H
npeJiaraTb BapUaHThI IPOBEPKU THIIOTE3;
CpaBHUBATh OMOJIOTMYECKHE O0BEKTHI MEXAYy COOO0H MO 3aJaHHBIM KPUTEPHUSM, JEIaTh BHIBOJBI
Y YMO3aKJIIOYEHHUsI HA OCHOBE CPaBHEHUS;
000CHOBBIBATh E€IMHCTBO JKMBOM W HEXUBOH MNPUPOMABI, POACTBO IKUBBIX OPraHU3MOB,
B3aUMOCBSI3H OPraHU3MOB U OKPYIKAIOIICH CPEIbl HA OCHOBE OMOJIOTMUECKHX TCOPHIA;
MPUBOANTH MPHUMEPHI BEIIECTB OCHOBHBIX I'PYII OPraHUYECKHX COCTUHEHUH KIIeTKH (OenKoB,
JKUPOB, YTIJIEBOJOB, HYKJIEMHOBBIX KHUCIIOT);
pacmo3HaBaTh KJIETKH (MPOKAPHUOT M DYKAPHOT, PACTEHUH M JKUBOTHBIX) TIO OMHCAHUIO, HA
CXEMaTHYECKUX HM300paXKEHUSAX; yCTaHABIMBATh CBS3b CTPOCHUS W (PYHKIUH KOMIIOHEHTOB
KJIETKHA, 0OOCHOBBIBAaTh MHOT'000pa3ue KIIETOK;
pacrno3HaBaTh MOMYJISIIHIO0 U OMOIOTMYECKHI BU/] IO OCHOBHBIM IMTPU3HAKAM;
ONMHCHIBaTh (EHOTHUI MHOTOKJIETOUYHBIX PACTEHUH U KUBOTHBIX MO MOP(OIOrHYECKOMY
KpUTEPHIO;
00BSCHATH MHOTOOOPa31e OPraHU3MOB, ITPUMEH SIS IBOJIOIMOHHYIO TEOPHIO;



v knaccuuUUpoBaTh OHOJIOTMYECKHE OOBEKTbI HAa OCHOBAHMHM OJHOTO WIIM HECKOJIBKHX
CYIIIECTBCHHBIX MPU3HAKOB (TUIIBI MUTAHUS, CIIOCOOBI JIBIXaHHUS W PAa3MHOXKEHHUS, OCOOCHHOCTH
pa3BUTHS);

00BSICHATH MPUYNHBI HACJIEICTBEHHBIX 3a00JICBAHMUIA;

BBISIBIISITh M3MEHYMBOCTH Yy OPraHu3MoOB; OOBSACHSTH TMPOSBICHHE BHIOB H3MEHYUBOCTH,

UCIIOJIB3YS 3aKOHOMEPHOCTH M3MEHYNBOCTH; CpaBHUBATH HACJICACTBEHHYIO u

HEHACJICICTBCHHYI0 U3MEHYHMBOCTD;

v BBIBIATE MOPQOJIOruYecKue, (PU3MOIOrHYECKUE, MOBEICHYECKUE aJalTalud OPraHU3MOB K

cpeze oOMTaHUA U AW CTBHUIO SKOJIOTHYECKUX (DaKTOPOB;

COCTaBJIATh CXEMBI IIEPEHOCA BEIIECTB U SHEPTHH B IKOCUCTEME (I[€MU MTUTAHUS);

MPUBOJUTH JIOKA3aTEIbCTBA HEOOXOIUMOCTH COXpaHEHUsI OMOpa3HO0Opa3us Isl YCTOHYHBOTO

Pa3BUTHS U OXpaHbl OKPYKAIOIIEH CPEIIbl;

v’ OlIEHUBATH JIOCTOBEPHOCTH OMOJOrHYECKOM MH(POPMALIUH, TOJYYEHHON U3 Pa3HBIX HCTOYHUKOB,
BBIICTISITH HEOOXOMUMYIO MH(OPMAIIMIO JJISl HCIIONB30BAHKS €€ B YYEOHOH NeATENbHOCTH H
pEIICHUH MPAKTHYECKUX 3a/1a4;

v’ [peiCTaBiIATh OMOJOrMYECKYIO HH(DOPMAIIMIO B BUJIE TEKCTA, TAOIUIBI, TpaduKa, AMarpaMMbl 1
JIeNIaTh BBIBOJIBI HA OCHOBAHUH MPEACTABICHHBIX JaHHBIX;

v OUEHHWBATh pOJb JOCTHXKEHMH T€HETHKH, CEJIEKIMU, OMOTEXHOJOIMMM B IPAKTHYECKON
JIeITEILHOCTH YeJIOBEKa U B COOCTBCHHOM JKHM3HHU;

v O00BACHATH HETATHBHOE BIIMSHHUE BEIIECTB (AJIKOIOJIs, HUKOTHHA, HAPKOTHYECKUX BEIIECTB) Ha

3apOJIBIIIICBOC PA3BUTHE YEIOBEKA;

OOBSCHSATH IMOCIEACTBUS BIIMSHUS MYTarcHOB;

O0O0BSCHATH BO3MOKHBIC TPUYMHBI HACTEACTBEHHBIX 32a00JI€BaHUIA.

AN
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BrinyckHuK Ha 0230BOM YPOBHE MOJIY4YUT BO3MOKHOCTH HAYYHTHCH:

v\ jgaBath  HaydyHOe  OOBSCHEHHWE  OHOJIOTMYeCKMM  (hakTam,  [poleccaM,  SBJICHHSM,
3aKOHOMEPHOCTSM, UCIOJIB3Ysl OMOJIOrHYeCKHe TeOpuH (KIETOYHYIO, IBOIIOIMOHHYIO), YUEHHUE O
ouocdepe, 3aKOHBI HACTIEICTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHUYNBOCTH;

v/ XapakTepu30BaTh COBPEMEHHBIEC HANPABJIEHHS B PA3BUTHH OMOJIOTUH; OIUCHIBATH KX BO3MOKHOE

MCIOJIb30BAaHUE B TPAKTUYECKON JEATEeITbHOCTH;

CpPaBHUBATH CIIOCOOBI JACICHUSI KJIETKU (MUTO3 U MEHO03);

pemaTh 3a7aun Ha noctpoenue ¢parmenta Bropoi nenu JAHK mo npemioxenHomMy ¢parmMeHTy

nepsoit, uPHK (MPHK) no yuactky JJHK;

v/ pelnark 3a/1a4d Ha ONMpEIEIECHNE KOJMIECTBA XPOMOCOM B COMATUYECKHMX M MOJOBBIX KJIETKAX, a
TaK)K€ B KJIETKaX Iepel HayajaoM JeieHus (Meio3a WM MHUTO03a) U MO ero OKOHYaHWH (AJis
MHOTOKJICTOYHBIX OPTaHU3MOB);

v/ pemiath TEHETHYECKHE 3aJa4yd Ha MOHOIMOPUIHOE CKpEIIMBAaHUE, COCTABISATH CXEMBI
MOHOTUOPUIHOTO CKPELIMBAHUS, TMPHUMEHSS 3aKOHbl HACIEACTBEHHOCTH M  HCIOJB3YS
OMOJIOTrNYECKYI0 TEPMUHOJIOTHIO U CHMBOJIUKY;

v yCTaHaBIMBaTh THIl HACJIENOBAHWS W XapaKTep IMPOSABJIEHUS IPH3HAKA I10 3aJaHHOU CXeMe
POZIOCIIOBHOM, TPUMEHSISI 3aKOHBI HACIIECTBEHHOCTH;

v/ OlICHWBATh PE3yJbTAThl B3aMMOJEHCTBHS YEIOBEKA M OKPYKAIOWIEH Cpejibl, TPOrHO3MPOBAThH
BO3MOXXHbIE IOCIEACTBUS JEATEIBHOCTH YENOBEKa i CYUIECTBOBAHUS  OTAEIbHBIX
OHOIOrnYecKux 0ObEKTOB U IENBIX MPHUPOIHBIX COOOIIECTB.

NN

YueOHO-MeTOAHYeCKAs] JIUTEepATypa.
v' buonorus. OGmas Owuonorus. basoseiii ypoBenb.10 kmacc. Asr. B.W. Cusormasos, W.B.
AradonoBa, E.T. 3axapoBa M.: Beptuxains, poda. 2018 .
v’ buonorus. OOmiass Guosorus. basoBenii ypoBenb.l1 kmacc. Asr. B.M.  Cusormaszos, W.b.
AradonoBa, E.T. 3axapoBa M.: Beptukans, poda. - 2018



COILEPKAHHUE MPOT'PAMMBI YYEBHOT'O KYPCA 11O BUOJIOT'NN
JJI51 10 -11 KJL

buosiorus kKak KOMILJIEKC HAYK O KMBOIl IpUpo/Ie

buonorus kak KOMIJIEKCHAash HayKa, METOAbl HAy4YHOTO MO3HAHUS, MCIOJb3yeMble B OHOJIOTHHU.
Cogpemennvie nanpasnenus 6 oOuonocuu. Pons Owomoruu B (HOpPMHUPOBAHUHM COBPEMEHHOW HAYYHOMH
KapTUHBI MUPA, TPAKTUYECKOE 3HAUCHHUE OMOJIOTMYECKIX 3HAHUH.

buonorudyeckne cucTeMbl Kak MpeaMeT U3yIeHHsT OMOJIOTHH.

CrpykrypHble 1 QYHKIMOHAJIbHbIE OCHOBBI KU3HU

MounekynsipHble OCHOBBI Ku3HH. Heopranmyeckue BemiecTBa, MX 3HadeHHe. OpraHudeckue
BemecTBa (yriIeBOAbI, JIMMUbI, OCIKH, HYKIeHMHOBBbIe KUCIOTHl, AT®) m ux 3HaueHue. buomomumepsr.
Lpyaue opeanuyeckue eewjecmsa knemxu. Hanomexnonoeuu ¢ buonocuu.

[utonorusi, MeTOABl LMUTOJOrMU. PoOIb KJIETOYHOM TEOPHUM B CTAHOBJIECHHUH COBPEMEHHOMN
€CTECTBEHHO-HAy4yHOU KapTuHbl Mupa. KineTku npokapuor u 3ykapuoT. OCHOBHBIE YAaCTU U OpPraHOM]IbI
KIIETKH, UX (YHKIIHH.

Bupycel — HekneTounas gopma KU3HU, Mepbl TPOPUITAKTUKA BUPYCHBIX 3a007I€BaHUMN.

KusnenesrenbHocTh KiaeTKU. Ilmactuueckuii oomen. @oTocuHTE3, XEMOCHHTE3. bruocunTes Oeka.
DHepreTuueckuii oOMeH. XpaHeHue, mepeqadya M peaju3anus HacJIeACTBEHHON MH(POpMAaIluu B KIIETKE.
I'enernueckuii kox. I'eH, reHOM. [ enomuka. BausHue HapkozeHHbIX geujecme Ha NPOYECCyl 8 KlemkKe.

Knerounslit nuki: uarepdasa u aeneHue. Mutos u Meio3, ux 3HaueHue. CoMaTuyeckue U MojoBble
KJIETKH.

Opranusm

OpranusM — eIMHOE LIEJIOE.

JKuznenesTenbHOCTh Oopranu3ma. Perynsaius GyHKIUNA opraHu3ma, ToMeocTas.

Pa3smHoOXeHHe opraHu3moB (Oecnosioe W 10J0BOE). Cnocodwl pazmMHONCeHUs y pacmeHull u
acueomuslx. VHouBHIyandbHOE pa3BUTHE oOpraHusMa (oHToreHe3). lIpuyuHbl HapylieHUW pa3BUTHSL.
PenponykTBHOE 310pOBbE YENIOBEKA; IOCIEACTBUS BIMSHUS QJIKOTOJs, HUKOTHMHA, HAPKOTHYECKUX
BEIIECTB HAa YMOPHOHATIbHOE Pa3BUTHUE UeTIOBEKA. JKu3HeHHble YUKIbL PA3HBIX 2PYNN OP2AHUZMOS.

['enernka, MeETOAbl TE€HETUKH. ['eHeTMyeckass TEPMHUHOJOIUS W  CHMBOJIMKA. 3aKOHBI
HacnenctBeHHocTH . Mennens. XpomocoMmHasi Teopusl HacleAcTBeHHOCTH. OnpeneneHne 1mona.
CuenieHHO€e C TI0JIOM HACJIeI0BAHUE.

['enernka yenoBeka. HacnencTBenHble 3a001eBaHus YEIOBEKa U UX MPENyNpekaeHne. DTUIECKIE
aCIeKTHI B 00J1aCTH MEAUIIMHCKON TeHETUKU.

I'enotun u cpena. HenacnencrBeHHast ©3MEHYMBOCTh. HacliencTBeHHass U3MEHYHMBOCTh. MyTareHbl,
MX BIMSIHHUE HA 3J0POBbE YEIOBEKA.

Homectukanus u cenekuus. MeToasl ceneKkuu. bUOTEXHOI0rus, €€ HanpaBiIeHUs U NEPCIEKTUBbI
pasButus. buobezonacnocme.

Teopusi 3BoJIIOLHH



Pa3BuTHE HBOMIOIMOHHBIX HAEH, 3BomouuoHHas Teopus Y. JlapBuHa. CuHTeTHMUecKas Teopus
sBomonMU. CBUIETENHCTBA BOIIOLUM KUBOIM MPUpPOAbl. MUKPO3BOIOIUSA U Makpo3Bomouus. Bup, ero
kputepuu. [lonynsuus — sneMeHTapHas €IMHUIA YBOJIIOLNHU. JIBHKYIIME CUIIbI SBOIOLMH, UX BIMSHUE HA
reHooH1 nonyisuuy. HampasiieHus 3BoIronuu.

MHoroo6pa3ue opraHu3MoB Kak pe3yJbTaT 3Bomonuu. [IpuHIuns! Kiaaccupukanum, CHCTEMaTHKA.

PazBpurue :kxu3Hu Ha 3emJie

['unore3sl mpouCXOXKIeHUS KU3HU Ha 3emie. OCHOBHBIE ATAIbl 3BOTIOIUN OPraHUYECKOro MUpa Ha
3emuie.

CoBpeMeHHbIE TPEACTABIECHUS O IPOUCXOXKIECHUY YEJI0BEKA. D BOIIOIMS YeJIOBEKa (AHTPOIOIEHES).
JIBMXKyIIME CUIIBI aHTpOIIOreHe3a. Packl yenoBeka, UX MPOUCXO0KAEHUE U €IMHCTBO.

Opranusmbl U OKpysKaoIas cpeaa

[TpucniocoGeHuss OpraHu3MoB K JefCTBHIO 3KoJI0ruueckux akropos. buoreomnenos. xkocucrema.
PaznooOpasue skocucrem. B3zanMooTHOLIEHHs MOMYJSALUI pa3HBIX BUAOB B 3kocucreme. Kpyrosopor
BEIIECTB U ITOTOK SHEPIUU B IKOCUCTEME. Y CTOWYMBOCTh M AUHAMMKa 3kocucTeM. [locnencTBus BiusHus
JeATeIbHOCT YelloBeKa Ha 3kocucTeMbl. CoxpaHeHMe OMOpa3HOOOpa3us Kak OCHOBA YCTOWYMBOCTH
9KOCUCTEMBI.

Crtpyktypa Ouocdepsl. 3aKOHOMEPHOCTH CYILIECTBOBaHUS Ouocdepsl. Kpyeosopomei eewecmé 6
ouocgepe.

['moGanbHbBIEe aHTPONOTeHHBIC U3MEHEHUs B Orocdepe. [IpobiieMbl yCTOHYMBOIO pa3BUTHS.

Hepcnekmuebl paseumus buono2uyeckux HAayK.

Temaruuyeckoe nJIaHUPOBaHUE

10 kaace
Coaepxxanue y4e0HOI0 npeamera OcHoBHBIC BUIBI Y4e0HOI OcHoBHBbIE
AeSITeJIbHOCTH 00y4arommXxcst HalpaBJjieHust
BOCIIMTaTEeJILHOUN
JACATCJIBbHOCTH
I'naBa 1. buosorusi kak Hayka. MeTo/1bl HAYYHOTO MO3HAHUA — 3 Y. 2,3,4,5,8
Ponb 6uonorunueckux teopuii, uaei, OnpenensaroT NOHATUSI, POPMUPYEMBIE B
runore3 B (GOpMUPOBAHUN xozie u3yueHust TeMbl. OOBSCHAIOT POJIb

COBpEMEHHON €CTEeCTBEHHOHAYYHOU | Ouonoruu B GOpMUPOBAHUU HAYYHOT'O MU -
KapTUHBI MUpa. MeToNbl MO3HaHUS | poBO33peHus. OLIEHUBAIOT BKJIA]] PAa3INYHBIX

JKUBOM Tipupoabl. Ponb YYEHBIX-OMOJIOTOB B Pa3BUTHE HAYKH
OMOJIOTUYECKUX TCOPHH, HIEH, OMOJIOrnH, BKJIaJ OMOJIOrHYECKUX
runore3 B GOpMUPOBAHUU TeopHil B popMUpOBaHUE COBPEMEHHOMN
COBPEMEHHOM €CTeCTBEHHOHAaYYHOU €CTECTBEHHO-HAYyYHOU KapTHUHBI MUPA.
KapTuHbl Mupa. buonoruueckue YcTaHaBIMBAIOT CBSI3M OMOJIOTUU C IPYTUMU
cuctembl. OCHOBHBIE TPU3HAKU Haykamu. ['0TOBST cooOIIeHHs (JIOKJIa b,
YKUBOU TIPUPOJIBI: YPOBHEBAS pedepaTsl, Tpe3eHTALNK) O BKJIA/C
OpraHu3aIusi ¥ YBOIOIHSI. BBIJIAIONINXCS YIEHBIX B PA3BUTHE
OcHOBHBIC YPOBHH OpraHU3aINH Ounonoruu. XapakTepu3yloT OCHOBHBIC
YKUBOW MPUPOBI. cBolicTBa )KUBOT0. OOBSICHIIOT OCHOBHBIE

MIPUYMHBI 3aTPYIHECHUM, CBSI3aHHBIX C
OIPEICIICHUEM ITOHATHS «GKU3HbBY.
OOBACHAIOT pa3aNyUs U €TUHCTBO

YKUBOU U HEXKUBOU NIpuposl. [IpuBoasr
TIPUMEPBI CUCTEM Pa3HOI'O YPOBHS




opranuzauuu. [IpuBoasT MOKa3aTenbCcTBa
YPOBHEBOI OpraHU3aIluu 1 SBOJIOIUH KUBOI
PUPOIBL.

I'naBa 2. Kinerka — 10 4.

56,8

Pa3BuTue 3HaHUM O KIIETKE.
Knerounast reopus. Ponb kieTouHOM
TEOpUU B CTAHOBJICHUH COBPEMEHHOU

€CTECTBEHHOHAYYHO! KapTUHBI
Mupa. XUMHUYECKUI COCTAB KIIETKH.
Ponb Heoprannueckux u
OpPraHMYECKUX BEIIECTB B KIJIETKE U
OpraHu3Me yesjaoBeka. XuMuyecKkas
opranuzanus KJieTku. Bonasl u
JPYTUX HEOPraHUYECKUX BEIIECTB.
CX0CTBO XMMUYECKOT'O COCTaBa
KJIETOK Pa3HBIX OPraHU3MOB KaK
JI0Ka3aTeJIbCTBO UX POJICTBA.
B3aumocss3b cTpoeHus U QyHKIUN
0€KOB, HYKJIEMHOBBIX KHCIIOT,
yriieBos1oB, tunuaos, AT®. JIHK —
MOJIEKYJIbl HACJIEACTBEHHOCTH;
HUCTOpUS U3YYECHUS. Y POBHU
CTPYKTYPHOM OpraHHu3aluu;
ouonorunueckas pois JHK.
KiterouHoe cTpoeHue opraHu3mMoB
KAaK JI0Ka3aTeJIbCTBO UX POJICTBA,
€IUHCTBA >KUBOU MPUPOBI.
OCHOBHbBIE YaCTH U OPraHOUIbI
KIIETKH, UX QyHKIuH. JlogaepHbie u
AJICPHBIE KIETKHU.

MeTobl U3y4eHUS KUBBIX 00HEKTOB.
buonornyecknii 3KCriepuMeHT.
Haburoienue kieTok pacteHuil u
KUBOTHBIX TTOJT MUKPOCKOIIOM, HX
onucanue. CpaBHEHUE CTPOEHUS
KJIETOK PaCTeHUN U )KUBOTHBIX.
KiterouHnoe siqpo — LeHTp
yIpaBICHUSI KHU3HEESTEIbHOCTHIO
KJ1eTKH. CTPYKTYpbl KJIETOYHOTO
aapa: saepHas 000104Ka, XpOMaTUH

(reTepoXpoMaTuH), SAPHIIIKO.
Kapuomnmnazma.
[Tpoxaprotuueckue KIeTku; popma
1 pazMmepbl. CTPOCHHE [IUTONIA3 MBI
OaKTepHUanTbHON KIIETKH,
opranuzanus Merabonausma y
npokapuoT. ['eHeTnueckuit annapar
Oakrepuii. CnopooOpa3oBaHueE.
Pasmuoxxenue. OCHOBBI
CHCTEMAaTHKHU; MECTO U POJIb
MIPOKapHOT B OHMOIEHO03aX.
I'ensl u xpomocoMbl. CTpoeHME U
(GYHKIIHH XPOMOCOM.
HuddepennnansHas akTHBHOCTD
I'EHOB; dyXpoMaThH. Bupycsl —
HEeKJIeTouHas (popma KU3HU.
Bo36ynuTenu u nepeHocyuku

[IpuBoaAT MOKa3aTenbCTBA (apryMeHTaIUsl)
€/IMHCTBA KMBOW M HEKUBOM MPUPOJIBI HA
IIpUMEpE CXOJICTBA X XMMHUYECKOI0 COCTaBa.
CpaBHUBAIOT XUMHUUYECKUN COCTAB TEJ KUBOU
1 HEXKUBOM MPUPOABI U 1€7at0T BHIBOABI Ha
OCHOBE CpaBHEHHUA. XapaKTepU3yroT
0COOEHHOCTH CTPOEHUSI, CBOMCTBA U POJIb
HEOPraHWYECKUX U OPraHNYECKUX BEIIECTB,
BXOZSIINX B COCTaB )KUBBIX OPraHHU3MOB.
YcTaHaBIMBAIOT MPUYUHHO-CIIEICTBEHHBIE
CBSI3U MEXKJlYy XUMUYECKIUM CTPOCHUEM,
CBOWCTBaMHU U ()YHKITUSIMH BEIIECTB Ha
OCHOBE TEKCTOB U PUCYHKOB
yueOHuka. [IpuBoasT mpumepsl
OpraHWYeCcKUX BEIeCTB (yTiIeBO/IOB,
JIMIHIOB, 0€JIKOB, HYKJIEUMHOBBIX KUCIIOT),
BXOJAILIMX B COCTAB OPraHU3MOB, MECT UX
JIOKaJIM3aluu
u 6monoruyeckou posu. PaboraroT ¢
WUTIOCTPALUSIMU yUeOHHKA.
Pemaror Ouonornueckue 3agadu.
BrImonHs1oT 1abopaTopHbIe, MPAKTUYECKUE U
UCCIIeZIOBATENbCKUE PA0OTHI IO U3ydaeM ol
TeMe. XapaKTEepU3yIOT KIETKY KaK
CTPYKTYpPHO-(PYHKIIMOHAIBHYIO €IUHUILY
JKUBOTO. BBIIENAI0T CyIIecCTBEHHbIE TTPU -
3HAaKHU CTPOEHUS KJIETKH, €€ OPraHOU/I0B,
s1ipa, MeMOpaHbI, XpOMOCOM, J0SJIEPHBIX 1
AJEPHBIX KJIETOK, KJIIETOK pacTEHUH,
’KUBOTHBIX U Tpr0O0B. CpaBHUBAIOT
0COOEHHOCTH CTPOEHUS AOSACPHBIX U
AJICPHBIX KJIETOK, KJIETOK pacTEeHH,
YKUBOTHBIX ¥ TPUOOB U JI€NIAIOT BHIBOJIBI HA
OCHOBE CpaBHEHMS. Y CTAHABIIMBAIOT
HIPUYUHHO-CJIECTBEHHbBIE CBSI3H MEXAY
CTpoeHHEeM U QYHKIUSIMH OMOJIOTHYECKUX
CHCTEM Ha IIPUMEpPE KJIETKH, €€ OPraHOH10B
U BBIMONHSAEMbIX UMU (yHKIMiA. [Tonb3yrores
LUTOJIOTMYECKON TEPMUHOJIOTHEH.
OO60CHOBBIBAIOT MEPbI NPOPHUITAKTUKU
OaKTepuabHBIX U BUPYCHBIX 3a00J1€BaHUI.
I'oToBsT coobuienus, pedepaTsl, 1OKIaAbI.
OnuchIBalOT U CPaBHUBAIOT IIPOLIECCHI
TPaHCKPUIILIUU U TpaHCIAuuu. OOBACHSIOT
POJIb BOCIIPOU3BEAEHUS U NIepeiaun
HaCJIeJICTBEHHON NH(pOpMAIUU B
CYLIECTBOBAHHMHU U PAa3BUTHUU KU3HU
Ha 3emute. Haxonsat undopmaruio o Bupycax
Y BUPYCHBIX 3a00JICBAHUSX B PA3INIHBIX
MCTOYHHUKAX




3a0o0neBaHui.
[TpodunakTika BUPYCHBIX
3a0osieBaHui B XabapoBCKOM Kpae.
Cnioco6s1 60pr0BI co CITN ] om.

I'masa 3. Opranusm — 21 u.

2,3,4,5,6,7,8

CX0/CTBO U pa3nuue
OJIHOKJIETOYHBIX, MHOT'OKJIETOUYHBIX,
KOJIOHUAJILHBIX OpraHu3MoB. OOMeH
BEILIECTB U NIPEBPAILICHHS SHEPTUH B
KJIETKE — OCHOBA BCEX MPOSIBICHUIM
ee xKusHenesTenbHOCTH. CIoco0bI
MUTAHUS OPTAaHU3MOB; ITOHITHUE O
¢doTocuHTE3E — KaK OJIHOM M3
MpoIeccoB MeTaboamn3ma; aBe (pasbl
doTocuHTE3a; MPEICTaBICHUE O
xeMocHuHTe3€e. JKU3HeHHBIN 1TUKIT
KJIeTOK. TKkaHM opraHusma ¢ pasHou
CKOPOCTBIO KJIETOYHOTO OOHOBJICHUSI.
Pa3mHO)XeHME KIEeTOK.
MuToTHUYeCKUH ITUKIT: HHTEepdasa,
penymmukanus JJHK; mutos, dhassl
MUTOTHYECKOIO AETICHUS U
npeoOpa3oBaHUs XPOMOCOM;
OMOJIOTUYECKUN CMBICIT U 3HAYCHUE
muto3a. [TonoBoe u 6ecronoe
pasMHOKeHue. Melo3 u
OIJIOZIOTBOPEHUE — OCHOBA
BHJIOBOT'O IIOCTOSIHCTBA YU CIa
xpomocoM. OIIo10TBOPEHHE, €TO
3HayeHue. MHuBuyanbHOE
pa3BUTHE Opranu3Ma (OHTOT€HE3).
[IpyuunHbBI HapyLIEHUI pa3BUTHUSA
opranu3MoB. [lociencTBust BusHuE
aJIKOT 0JIsl, HUIKOTHHA,
HapKOTUYECKHUX BEILIECTB Ha
pa3BUTHE 3apO/bIIlIa YEIOBEKA.
I'enernka — Hayka o
3aKOHOMEPHOCTAX
HAaCIEACTBEHHOCTH U U3MEHUYUBOCTH.
I'. Mennens - OCHOBONOJIOKHUK
reHeTUKH. [ eHeTnueckas
TEPMHUHOJIOTHUSI U CUMBOJIMKA.
3aKOHOMEPHOCTH HACIIEI0BAHUS,
ycTaHoBJeHHBbIE I'. Menaenem.
JuruGpuiHoe ¥ MOIUruOpuIHOE
CKpELIMBaHUE; TPETUM 3aKOH
Mennens — 3aKOH HE3aBUCUMOT'O
KOMOWHHPOBaHUS IPU3HAKOB.
3aKOHOMEPHOCTH HAClleIOBaHMUs,
ycTaHOBJIeHHBIE I'. Menaenem.
XpOMOCOMHas TEOpHs
HaciencTBeHHOCTH. COBpEMEHHBIE
MPEACTABIIEHUS O T€HE U TEHOME.

3HayeHNne TeHETUKU JUTST MEIUIITHHEI
U ceneknuu. HaciaencTBenHas u
HEHacJEeACTBEHHAS U3MEHYUBOCTb.

OnpenenstoT NOHATHS, POPMUPYEMBIE B
XOZI€ U3y4Y€eHUs TeMbl. Boinenstor
CYLIECTBEHHbIE PU3HAKU OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX OpraHu3MoB. CpaBHHUBAIOT
OJJHOKJIETOUHBIE, MHOTOKJIETOYHbIE
OpraHU3MbI U KOJIOHUH OJTHOKJIETOYHBIX
OpPraHU3MOB U JINAIOT BBIBOJIBI HA OCHOBE
CpaBHEHHUA. XapaKTepU3yIOT
dbyHIaMeHTaIbHbIEe TPOLIECCHI B
OMOJIOTMYECKUX cucTeMax — OOMEeH
BELIECTB U IIPEBPALIECHUE SHEPIUH.
Bhiienstor cyiiecTBeHHble IPU3HAKI
IIPOLIECCOB KHU3HEAESSATEIIbHOCTH KIIETKU.
CpaBHUBAIOT ITACTUYECKHUH 1
SHEPreTUYECKUl OOMEHBI U J1eNIal0T BHIBOIbI
Ha OCHOBE cTpoeHus. CpaBHUBAIOT
OpPraHu3MBbl 10 TUIY MUTAHUS U JENAI0T
BBIBOJIbl HA OCHOBE CpaBHEHUs. PacKpbIBatOT
3HaueHue POTOoCuHTE3a. XapaKTepU3yIoT
CBETOBYIO M TEMHOBYIO (pa3nl poTocHHTE3A.
PaGoTaroT ¢ mintrocTpanusaMu yaeOHHKa.
Pemaror Ouonornueckue 3agadu.
Haxonsat undopmanuto no usydaemon teme
B Pa3JIMYHBIX HCTOUYHUKAX, AHATTM3UPYIOT U
OLIEHUBAIOT €€, UHTEPIPETUPYIOT U
MPEACTABIAIOT B pa3HbIX (hopMax (TE3UCHI,
coobmrenue, pedepar).
XapakTepusyroT OMOJI0rMYECKOe 3HAaUCHHUE U
OCHOBHBIE (ha3bl MUTO3a, UCTIOJIB3Ys PUCYHKH
yueOHMKa. BIIensioT cyliecTBeHHbIe
MPU3HAKY MPOIIECCOB Pa3MHOXKEHUS U
OII040TBOpEeHUSI. ONMUCBHIBAIOT CIIOCOOBI
BEreTaTUBHOIO pa3MHOxeHUs. [IpuBoasr
IPUMEPBl OPraHU3MOB, Pa3MHOKAIOLNXCSI
O€ecIOJIbIM U MOJIOBBIM MTYTEM.
XapaxkTepusyoT OMOJOrHYecKOe 3HaUeHNEe U
OCHOBHBIE (ha3bl Meii03a, UCTOBb3Ys PUCYHKU
yueOHMKa. XapaKTepU3yroT CTaJuu
00pa30BaHMSI MTOJIOBBIX KJIETOK, UCIOIb3YS
cxemy yaeOHHnKa. OOBACHSIOT
OHMOJIOrMYECKYI0 CYIIHOCTb OIIOOTBOPEHUSI.
XapakTepusyroT 0COOCHHOCTH JABOMHOIO
OILJIOIOTBOPEHUS y pacTeHuid. Onpenenstor
3HaYeHHe UCKYCCTBEHHOTO OIIO0TBOPEHUSI.
CpaBHUBAIOT MUTO3 U MEHO03, TULIEKIETKH U
CIIepMaTO30U/Ibl, CIEPMATOT€HE3 U OBOTCHE3,
M0JIOBOE U Oecroyioe pa3MHOKEHUE U
JIENa0T BBIBOJbI HA OCHOBE CPAaBHEHMSI.
Y4acTBYIOT B JUCKYCCUH 10 U3y4aeMOU
Teme. XapaKTepu3yloT IEPUObl OHTOI€HE3A.
OnuceIBal0T 0COOEHHOCTH UHIUBUYaIbHOTO

Pa3sBUTHUA YCJIOBCKA. OIICHI/IBaIOT BIIMSITHUEC




BiusiHue MyTareHoB Ha OpraHu3M
yenoBeka. HaciencrBennsie 60ne3nu
YesioBeKa, UX IPUUUHBI U
npo¢unakTika B XabapoBCKOM Kpae.
['enernueckast CTpyKTypa MOJOBBIX
xpomocoM. HacnenoBanue
npusHakoB. Cenekuusi. OCHOBHBbIE
METOBI CENEeKIINH: THOPUAU3AIIHS,
UCKYCCTBEHHBIN 0TOOp. [IprMenenne
3HAHUM O HACIEACTBEHHOCTH U
W3MEHUYHUBOCTH, UCKYCCTBEHHOM
0TOOpE MPH BHIBEJCHUN HOBBIX
IIOpOA U cOpTOB. bruorexnonorus, ee
JOCTHXKEHUSI. DTUUECKHUE aCTIEKThI
Pa3BUTHS HEKOTOPBIX U CCIETOBAHUI
B OMOTEXHOJIOTHH (KJIOHUPOBAHUE
YeJIoBeKa).

(hakTOpOB BHEIIHEH Cpebl HA Pa3BUTHE
3apojpima. OOBSICHSIIOT OTPUIIATENEHOE
BJIMSIHUE aJIKOT0JIsl, HIKOTHHA,
HapKOTUYECKUX BEIECTB HAa pa3BUTUE
3apoJiblllia YeJI0BeKa; MPUYMHBI HapyIIeHUH
pa3BUTHUSL OPraHU3MOB. AHAIU3UPYIOT U
OLICHUBAIOT 11€JIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOUX JICUCTBUSIX U MOCTYMNKaX
110 OTHOUIEHHIO K CBOEMY 37J0POBBIO,
MOCIIEICTBUS BJIMSAHUSA (PAaKTOPOB pHCKa Ha
310poBbe. OGOCHOBBIBAIOT MEPHI
Npo(UITaKTUKU BPEIHBIX MPUBBIYEK.
CpaBHUBaOT YMOpPHOHAIBHBIN U
OCTAMOPHOHAIBHBIN TIEPUO/IbI
WHAVBUAYAIbHOTO Pa3BUTHSA, IPSIMOE U
HEMnpsiMOE pa3BUTHE U JIENAIOT BHIBOBI Ha
OCHOBE cpaBHEHHU. OnpenessitoT OCHOBHbIE
3a/1a4l COBPEMEHHOU I'€HETUKH.
XapakTepusyloT COIEPKaHNE
3aKOHOMEPHOCTEN Hacjel0BaHUs,
yCTaHOBJIEHHBIX I'. Mennenem,
XPOMOCOMHOM TEOPHH HACJIECTBEHHOCTH;
COBPEMEHHBIX IIPE/ICTABIIEHUN O T'€HE U
r€HOMeE, 3aKOHOMEPHOCTEN N3MEHUHUBOCTH.
OObscHstoT BKaaa . MeHens u 1pyrux
YUEHBIX B Pa3BUTHE OMOJOTNYECKON HAYKH,
3Hay€HHE YCTaHOBJICHHBIX MU
3aKOHOMEpPHOCTEN B (POPMUPOBAHUU
COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHUHBI Mupa. Pemaror
9JIEMEHTApHbIE TEHETUYECKUE 3aJauH.
CoCTaBIIAIOT IEMEHTAPHBIE CXEMBI
ckpemuBaHusg. OOBSACHSIOT BIUSHHE
MyTareHOB Ha OPraHK3M YeloBeKa,
BO3HUKHOBEHHE HACIIEICTBEHHBIX
3a0o0eBaHui, MyTalllil. Y CTAaHABINBAIOT
B3aMMOCBSI3b F€HOTHUIIA YEJIOBEKA U €T0
310poBbsl. OLIEHUBAIOT 3HAaYEHHE 3710POBOr0
oOpa3a )Xu3HU Kak Hanbosee 3 PEeKTUBHOTO
MeTofa MPOoHIAKTUKHI HACTIEICTBEHHBIX
3a0oseBaHui.

HUTOTI'O - 34 yaca

TemaTHueckoe 11 AHUpPOBaHUEC

11 kaacce
Conep:xkanue yueoHoro npeamera | OCHOBHbIE BU/bI YUeOHOH AeSITEJIbHOCTH OcHoBHbIE
Oﬁyqawmnxcﬂ HalnpaBJCHUSA .
BOCIUTATEIbHOM
AeATEJTbHOCTH
I'naBa 1. Bug — 21 u. 1,2,3,457,8

Poj1b OMOIOrUYECKUX TCOPUH, HJICH,
runore3 B (GOpMUPOBAHUU
COBPEMEHHON €CTECTBEHHOHAY4YHOU
KapTUHbI Mupa. Mcropus
HBOJIIOLIMOHHBIX UJIeil. 3HaueHue
pabot K.JIunnest, yueHus
K.b.Jlamapka. 3HaueHue

OnpenenstoT MOHATHSI, POPMHUPYEMEBIE B
xoJ1e u3y4eHust TeMbl. OLleHUBAIOT BKJIAJL
Pa3IMYHBIX YYCHBIX B pa3BUTHE
O6uonornyeckoil Hayku. OIleHUBAIOT
MIPEANOCHIIIKK BOBHUKHOBEHUS yueHus Y.
HapBuna. CpaBHUBAIOT OMPEACICHHYIO U
HEONpeJIeICHHYI0 H3MEHYUBOCTD,




3BONIIOIIMOHHON Teopun Y.J/[apBuHa.
Bun, ero kputepuu. [IpoBenenue
OMOJIOTMYECKUX UCCIIeOBaHUI:
ornucaHue oco0Oell Buja 1o
MOP(OJIOTUUECKOMY KPUTEPHUIO.
[Tomymnsitus - CTPYKTypHAs €UHULIA
BH/Ia, €IMHUIIA 3BOJIIOLINH.
JBMoKyIIME CUITBI 3BOJIIOLIMM, UX
BIIMSIHHEC HA T€HO(OH/T TIOM YJISIIHH.
Pe3ynbprate! 3Bomonnn. CoxpaneHue
MHOTr000pa3us BUJIOB KaK OCHOBA
yYCTOMYMBOTO pa3BUTHs OHOCPEPHI.
[IpoBenenre 6MOIOrMIECKUX
WCCJIEIOBAaHUM: BBISIBJICHUE
IPUCIIOCOOJIEHUI OPraHU3MOB K
cpene oobutanus. /lanHbie
CpPaBHUTEJIbHOW aHATOMUHU,
smOpuonoruu. CXoncTBa U OTIUYHS
YeJI0BeKa M YeI0BEKOOOpa3HbIX
00e3bsH. JIBHKyIIne CHIIbI
9BOJIIOLIUY, UX BIMSHHE HAa TEHOPOH ]
nonyysiuu. ['unoressl
IPOU CXOKIEHUS YEIOBEKA.
DBOJIOLUS YEIOBEKA.

UCKYCCTBEHHBII U €CTECTBEHHBIN 0TOOp,
($hopMbI 6OpPBOBI 32 CYIIECTBOBAHHE U JIETAIOT
BBIBOJIbI HA OCHOBE CPaBHEHU.
Paborarot ¢ niutocTpanusamMu ydeOHUKa.
OOBSCHSIOT BKJIA/I YBOJIIOIIMOHHON TEOPUH B
(bopMHpOBaHUE COBPEMEHHOI €CTECTBEHHO-
HAy4YHOU KapTHHBI Mupa. OpenensoT
Kputepuu Buaa. OnuckBarOT ocodeil Buaa
10 MOP(OITOrHUEeCKOMY KPUTEPHIO.
XapakTepu3yroT MOMYJISIINI0 KaK
CTPYKTYPHYIO CTUHUILY BHJIA U CTUHUILY
IBOJIOIINH, TPOLIECCOB €CTECTBEHHOTO
oroopa, GopMHpPOBaHUS
IPUCIIOCOOIEHHOCTH, 00pa30BaHuUs BHJIOB.
XapakTepusylT OCHOBHBIE (PAKTOPHI
sBoronu. CpaBHUBAIOT MPOCTPAHCTBEHHYIO
Y 9KOJIOTHYECKYIO U30JISIIHUU, (HOPMBI
€CTECTBEHHOr0 0TOOpAa U JIeNal0T BBIBOJIBI HA
OCHOBE CpaBHEHUS. XapaKTepU3yIOT
OCHOBHBIC aJIaNTAllNA OPTaHU3MOB K
ycioBusiM ooutanusi. CpaBHUBAIOT
OCHOBHBIE CIIOCOOBI
U TYTH BHU1000pa30BaHusl, OMOIOr N4 eCKUi
MIPOTPECC U PErPeccC U AeNaroT BIBOBI HA
OCHOBe cpaBHeHUs. Haxonst nHdopmaruio
110 U3y4aeMOl TeME B pa3IMIHBIX
UCTOYHUKAX, AHATM3UPYIOT U OL[CHUBAIOT €e,
UHTEPIPETHPYIOT U MPECTABISIOT B Pa3HBIX
dopmax (Te3ucsl, coodienue, pedepar).
ApPryMeHTHPYIOT CBOIO TOUKY 3PEHHSI B XO/I€
JUCKYCCUU TI0 OOCYKJIEHUIO MPOOIEMbI
IPOUCXOXKJICHHSI YEIIOBEKa.

T'naBa 2 Ixocucrema — 12 y.+1yg

.000011IeHNE ¥ CHCTEeMATH3al U 3HAHU I

2,3,4,5,7,8

Cpena oOuTaHUS U SKOJIOTHYECKHE
(akTopbl. 3aKOHOMEPHOCTH BIUSHUS
HKOJIOTHYECKUX (PaKTOpPOB Ha
OpraHu3M. JKoJorndeckue (GpakTopsl,
UX 3HaY€HHE B )KU3HU OPraHU3MOB.
Bunosas n npocTpaHCTBEHHAsS
CTpyKTypa 3kocucteM. [IuieBsie
CBS3HM, KPYTOBOPOT BELIECTB U
IPEBPALLEHUS SHEPTUH B
skocucremax. [IpnunHbl
YCTOHYMBOCTU U CMEHBI 3KOCHCTEM.
[IpoBenenne 6MOTOrMIECKUX
WCCIIEIOBAaHNUN: CPAaBHUTEIIbHAS
XapaKTepUCTUKA MPUPOIHBIX
9KOCUCTEM M arpo3KOCHCTEM CBOEH
MECTHOCTH; UCCJIEJOBAHUE
W3MEHEHUH B SKOCHCTEMAX Ha
OMOJIOTUYECKUX MOJIEIISX
(axBapuym); Ponb Guosiornaeckmx
Teopuil, U en, runoTe3 B
(bopMUpPOBAaHUU COBPEMEHHOM
€CTECTBEHHOHAYYHO! KapTUHBI
mupa. buocdepa — rimodanpHas
9KOCHCTEMA. YUEHHUE

OnpenensatoT NOHATHS, POPMUPYEMBIE B
Xo7e nu3ydeHus TeMol. Onpenenstor
OCHOBHBIE 33JJa4Hl COBPEMEHH Ol SKOJIOTHH.
Pa3nn4aroT OCHOBHBIE I'PYIIIIBI
9KOJIOTHYECKUX (PaKTOPOB
(abmoTHYECKNX, OMOTHIECKHX,
AHTPOIIOTEHHBIX ). OOBSACHSIOT
3aKOHOMEPHOCTH BJIUSTHUSI 3KOJIOTHYECKUX
(axTOpPOB HAa OPraHU3Mbl. XapaKTepPU3ylOT
OCHOBHbBIE a0MOTHYECKHE (PAKTOPHI
(TeMIiepatypy, BIaXXHOCTb, CBET).
OnuceIBalOT OCHOBHBIE OMOTUYECKUE
(baxTOpbI, HA KOHKPETHBIX TPUMEpax
JIEMOHCTPUPYIOT UX 3HaueHue. OIeHUBaoT
POJIb SKOJIOTrUYECKUX (haKTOPOB B
KHU3HECATEILHOCTH OPraHU3MOB.
[TpuBOAAT MOKa3aTEIHCTBA B3aUMOCBSI3Ei
OpPraHH3MOB U OKPY)KaroIlel Cpesbl.
Haxoasat undopmanuio o usygaemoi teme
B Pa3IMYHBIX UCTOYHHUKAX, AaHATU3UPYIOT U
OLICHMBAIOT €€, UHTEPIPETHUPYIOT U
MPEACTABIIAIOT B pa3HbIX (hopMax (TE3UCHI,
coobmienue, pedepart). PaboraroT ¢

WUTIOCTpausIMK yueOnuka. Jlaror




B.N.Bepnanackoro o 6uocdepe.
I'moGanbHbBIE SKOTOTHYECKHE
npo0OsemMbl B Xa0apoBCKOM Kpae
nyTy uX pemenus. [lociaencreus
JESITCIIbHOCTH YelIOBEKa B
oKkpyxaromen cpene. [IpaBuna
MOBEACHUS B MPUPOJHON cpelie.

XapaKTEePUCTUKY MTPOAYIIEHTOB,
KOHCYMEHTOB, PEIYIIEHTOB. XapaKTEpU3YIOT
BJIMSIHHE YEJIOBEKa Ha 9KOCHCTEMBI.
CpaBHHMBAIOT UCKYCCTBEHHBIC U
€CTECTBEHHBIE YKOCHCTEMBI.

JlenaroT BBIBOJIBI HA OCHOBE CPaBHEHUS.
COCTaBIAIOT AIEMEHTAPHBIE CXEMBI
MepeHOca BEIIECTB ¥ SHEPTUU B IKOCHCTEMAaX
(umern u cetn). Pemator Ouonoruueckue
3aJ1a4H.

HUTOI'O - 34 yaca
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