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1. MOSICHUTEJBHAS 3AIIMCKA PABOUYEH ITPOT' PAMMBI YYEBHOI'O
HNPEIAMETA OVYII 10. BUOJIOT'UA

1.1. Ob6sacTh NPUMEHEHHUS TPOrPAMMBI

Pabouas mporpamma yuebnoro mpenmera OVIL.10 buonorus peanmusyercs B mpenaenax
OCHOBHOI1 mpodeccroHanbHOW 00pa30BaTEIbHON MpPOrpaMMbl CPEAHETO MPOPECCHOHATHHOIO
oOpa3oBanus (IporpaMM TMOATOTOBKM CIICIUATMCTOB CPEIHEr0 3BEHAa) B COOTBETCTBUH C
@OenepalibHBIM  TOCYJIAPCTBEHHBIM ~ 00pa30BaTENIbHBIM ~ CTaHAAPTOM  CpelHEro  o0Iero
oOpazoBanusi u @DenepanbHBIM TOCYAAPCTBEHHBIM O00Opa30BaTENbHBIM CTAHAAPTOM CPEIHEro
po¢eCCHOHAIBHOTO MTPodecCHOHAIBHO 00pazoBanus mno cnenuaibHocTH 44.02.03 Ilenaroruka
JOTIOTHUTEIIFHOTO 00pa3oBaHusi, OTHocsIIekcs K ykpymHeHHo# rpymie 44.00.00 «O6pa3oBanue
U TIeIarOTHYECKHe HayKU» U COOTBETCTBYET «T'YMaHUTAPHOMY IIPODUITION.

PabGouas mporpamma yuyeOHOTO IpeIMeTa MOXKET ObITh MCIIOJIb30BaHA B 00pa30BaTEIbHBIX
OpraHM3alsaX CpeaHero MpopecCHOHATBHOIO OOpa30BaHMs, PEATUIYIOMIUX MPOTPaMMBbI
CpeIHero o0nero 0opa3oBaHusI.

1.2. O0mas XxapakTepucTUKAa Yy4eOHOI0 npeaMera

VYueOusbliif mpenmer «buonorus» B cpeaHeM o0IeM o00pa30BaHMM 3aHUMAeT Ba)KHOE
mecto. OH obecrnieunBaeT (GOpPMHUPOBAHUE Y O0YUAIOIIUXCS MPEICTABICHUN O HAYYHON KapTHHE
MUpa; pacmupser U 00001IaeT 3HaHUS O KHUBOW HpUPOJE, €€ OTIIMYUTENbHBIX MPU3HAKAX -
YPOBHEBOM OpraHu3allid M 53BOJIOLMH; CO3JAET YCIOBUSA JUIS: IO3HAHUS 3aKOHOB YKUBOM
npupobl, hopmMupoBaHus GyHKINOHAIBHON IPaMOTHOCTH, HaBBIKOB 3JJ0POBOTO M 0€30MacHOI0
o0Opa3a >KU3HM, 3KOJOTMYECKOTO MBILIUIEHUS], [IEHHOCTHOTO OTHOLIEHMSI K >KMBOW NPUPOJE U
YeIIOBEKY.

bonbmoe 3HaueHue yueOHBIM mnpeamer «buosorus» uMeeT Takke JUIsl pelieHus
BOCIIUTATEIbHBIX W PAa3BUBAIOIIUX 3aJad CpeAHero oOmiero oOpa30BaHUs, COLMAIM3ALIH
oOyuaromuxcsi.  M3ydenne Ouonoruu  obOecrieynBaeT  ycloBUS i (OpMUpPOBaHUS
UHTEJUIEKTYaJbHbIX, KOMMYHHUKAIIMOHHBIX M MH(OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOMN
KYJIbTYpbI, CHOCOOCTBYET MHTETpaIi OMOJIOIMYECKUX 3HAHUM C MPEACTABICHUSIMHU U3 JIPYIHX
y4eOHBIX NPEIMETOB, B YaCTHOCTH, (PU3MKH, XMMUU U reorpaduu. HazBaHHble MOJOKEHUS O
npelHa3HayYeHUH YydyeOHoro mnpenMera «bHOIOTHS» COCTAaBUIM OCHOBY ISl ONpeAeNeHUs
HOJX0/0B K OTOOpPY M CTPYKTYPUPOBAHHUIO €ro COJEpXKaHMs, MpPEICTaBICHHOTO B JaHHOM
porpamme.

OT10op coneprxkanus yueOHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOrO MO/AX0/1a, B COOTBETCTBUM C KOTOPBHIM OOYYaIOIIUECS JOJIKHBI
OCBOMTH 3HAHMS M YMEHHs, 3HaUUMble i (popMUpOBaHUs OOIIEH KyJIbTYphl, ONpeaesstone
aJIcKBaTHOE TIOBEJCHUE YEJIOBEKa B OKPYXKAIOMIEW MTPUPOIHON cpene, BOCTpeOOBaHHBIC B
MOBCEHEBHOM KHU3HU M TMPaKTHUECKOW aesTeabHocTH. Oco0oe MEeCTO B ATOH cucTeMe 3HaHUN
3aHUMAIOT JJIEMEHTBl  COJIEp)KaHUs,  KOTOpbIE CIyKaT OCHOBOW s (QOpMUpPOBaHUS
NpPEJCTAaBICHUH O COBPEMEHHON eCTeCTBEHHO-HAYYHOM KapTHHE MHpa U LEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIOCOOCTBYIOLIUX I'YMaHU3aIMH OMOJIOTHYECKOT0 00pa30BaHusl.

CTpyKTypHpOBaHHE COJEpXaHHUA Y4eOHOTO Marepuana B MPOTrpaMMe OCYLIECTBIEHO C
y4€TOM MPUOPUTETHOTO 3HAYEHUSI 3HAHUI 00 OTIIMYUTENbHBIX OCOOEHHOCTSX >KUBOI MPUPOJIBI,
0 e€ YpOBHEBOW OpraHM3allMd M 3BOJIOLUHU. B COOTBETCTBUU C 3THUM B CTPYKType y4eOHOro
npenmMera «buonorus» BbIIETIEHBI CIEAYIONUE COAepKaTeIbHble TUHUU: «buoorus kak Hayka.
Mertoap! HayyHOro mo3HaHUs», «KieTka kak Owuonormueckas cuctema», «OpraHusM Kak
Ouonorudeckas cucremay, «CrucreMa U MHOTooOpa3ue OpraHMYeCKOTO MHpa», «IBOJIOLUS
XKHUBOU TNPHPOJIBD», «IKOCUCTEMBI M MPUCYIIUE UM 3aKOHOMEPHOCTI.

Jloctuxkenue 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
ofecrieunBaeTcs pelIeHHEM CIEAYIONUX 3a7ayu: OCBOCHHE O0YyYarONIMMUCS CUCTEMbl 3HaAHHM O
OMOJNIOTUYECKHX TEOpUSAX, YUCHHSX, 3aKOHAX, 3aKOHOMEpPHOCTSX, THUIIOTE3ax, IpaBHiIax,



5

CITy KalIuX OCHOBOM Jyist pOpMUPOBAHUS IPEICTABIICHU O €CTECTBEHHO-HAYYHOU KapTHHE MUPa,
0 METOAaX HAay4yHOro IO3HAHHs, CTPOCHWH, MHOTOOOpa3sHMH M OCOOCHHOCTSAX JXKUBBIX CHCTEM
Pa3HOr0 YpOBHSI OpPraHM3alyy, BBIIAIOIIMXCA OTKPBITUSX UM COBPEMEHHBIX HMCCIIECIOBAHUAX B
6uonoruu; GopMHUpOBaHUE y 00yUYaAIOIINXCSI TO3HABATEIIBHBIX, HHTEIUIEKTYaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH B Mpolecce aHaIKu3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHMM HAayYHBIX B3IJISJIOB,
UJEeH ¥ MOJAXOJ0B K M3YyUEHUIO JKUBBIX CHCTEM PA3HOI'0 YpOBHS OpraHU3allid; CTAaHOBJIEHHE Y
oOyJaromuxcs o01ien KyiabTypbl, G yHKIUOHATLHOW IPaMOTHOCTH, Pa3BUTHE YMEHUI OOBICHATH
U OLICHUBATh SIBJICHHUS OKPYXKAlOIIEro MHUpa >KUBOM MPHUPOJAbI HA OCHOBAHMM 3HAHUM U OIBITA,
MOJIYUEHHBIX TPU U3y4eHUH Ouosoruu; ¢GoOpMUpPOBaHHE y OOYYaIOIIUXCS  yMEHUH
WITIOCTPUPOBATh 3HAUCHHE OMOJIOTHYECKUX 3HAHWW B MPAKTHYECKOM JIEATENHOCTH YEJIOBEKa,
pPa3BUTUH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHMIl M arpoOMOTEXHOJOrHil; BOCIHMTaHUE
yOeXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM J>KMBOM MPHPOIBI, HEOOXOIUMOCTH
OepeKHOr0 OTHOIICHUS K HeH, COONIOICHNS ITUYECKUX HOPM MpU MPOBEACHUU OMOTOTHUECKUX
UCCJIEIOBAaHUM; OCO3HAHUE LEHHOCTU OHMOJOTMYECKHX 3HAHWM I TOBBILIEHUS] YPOBHS
9KOJIOTHYECKON KYNbTYpbl, A (OpMHpOBaHUS HAYYHOTO MHPOBO33PEHUS; IMPUMEHEHHE
NPUOOPETEHHBIX 3HAHUI U YMEHMH B MOBCEAHEBHOM >KM3HM JUISl OLEHKU MOCIEACTBUM CBOEH
JESTEIIbHOCTH 110 OTHOILCHUIO K OKPY KaIolIel cpezie, COOCTBEHHOMY 3/I0pOBbI0, 000CHOBAHHE U
coOroicHIE Mep MPOQPUIAKTHKH 3a00ICBAHHIA.

1.3. MecTto MCHUIVIMHBI B  CTPYKType OCHOBHOI  mpodeccuoHAIbHOM
o0pa3oBaTe/IbHOM MporpaMmbl: 0a30Bas AUCHUILUINHA 00111e00pa30BaTENILHOTO IHKJIA.

1.4. Ileau u 3a7a4u JUCUMILUIMHBI — TPeOOBAHUS K IJIAHUPYEMbIM pe3yJbTaTam
OCBOCHUS IMCUHMIIUHBI:

Llenp u3ydeHus y4eOHOM TUCHMIUIMHBI - OBJIAJeHHE OOYYaIOIIMMUCS 3HAHUSAMHU O
CTPYKTYpHO- (DYHKIIMOHAJILHOM OpraHU3alui >KUBBIX CHUCTEM DPAa3HOrO paHra U ImpuodOpereHue
YMEHUH HUCMONB3YIOT 3TU 3HAHUS A TPAMOTHBIX JIEHCTBMH B OTHOIIEHHMH OOBEKTOB >KHUBOM
IPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX TPOOIIEM.

IInanupyemMble pe3yJbTaThbl OCBOCHHS Y4eOHOMH AU CHMIIIMHBI

1. JIn4HOCTHBIE PE3yabTATHI (@I0C CO0)

rpakKIaHCKOr0 BOCTIMTAHUSA:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM MO3MLIMU OOydarolmerocs Kak akTUBHOIO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOI0 OOIIECTBa;

OCO3HaHME CBOMX KOHCTHTYLIMOHHBIX IpaB M OOS3aHHOCTEW, yBaKEHHE 3aKOHA MU
IIPABOIIOPSJIKA;

MPUHATHE TPAJUIMOHHBIX HAlMOHAIBHBIX, OOIIEYETIOBEUECKUX T'yMAaHUCTUYECKUX H
JEMOKPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTb IPOTHUBOCTOATH HAEOJIOTUH SKCTPEMHM3Ma, HAIlMOHAINW3Ma, KceHopoOuwu,
JTUCKPUMHUHALIMU IO COLUANIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAI[MOHAJIBHBIM ITPU3HAKAM;

TOTOBHOCTb BECTH COBMECTHYIO JIESITENIHOCTh B MHTEpecax Ipa’kKAaHCKOTo OOIIecTBa,
Y4acTBYIOT B CaMOYIpPaBJIEHHU B 0011e00pa30BaTebHON OpraHu3aluyd U JETCKO-IOHOLIECKUX
OpraHu3aIusX;

YMEHHE B3aUMOJICHCTBOBATh C COLMAIbHBIMM HWHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTh K TYMaHUTapHOMN M BOJIOHTEPCKOM NESATENbHOCTH;

NATPHOTHYECKOT0 BOCIINTAHMS

c(hOpPMHUPOBAHHOCTH POCCUUCKON TPAKTAHCKON MICHTUIHOCTH, TATPUOTHU3MA, YBAKCHHS
K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Iepen PonuHOM, ropoctu 3a cBOH Kpail, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSIIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;



LIECHHOCTHOE OTHOLIEHHWE K TOCYJapCTBCHHBIM CHMBOJIAM, HCTOPHUYECKOMY H
IPUPOJHOMY HAcJIEUI0, MaMsITHUKaM, TpaauuusM HapoaoB Poccum, noctmxenusim Poccun B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

uaeiiHas  yOeKICHHOCTh, TOTOBHOCTh K CHyxeHHro u 3amure OteuyecTBa,
OTBETCTBEHHOCTbH 32 €r0 Cy/1b0Y;

AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HaHHUE NYXOBHBIX IEHHOCTEN POCCUICKOr0 HapOa;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTh ~ OLIEHMBAIOT CHUTYallMI0O M [PUHUMAIOT OCO3HAaHHBIE pEIlEHUs,
OpPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAaHME JIMYHOT'O BKJIaJa B IOCTPOEHHE YCTOMUUBOrO OYAYILIEro;

OTBETCTBEHHOE OTHOLIEHME K CBOMM pOAUTEISIM U (WIM) JIPYTMM WIEHAM CEMbH,
CO3aHHIO CEMbH HAa OCHOBE OCO3HAHHOT'O IIPUHATHS LICHHOCTEW CEMEHHOM )KU3HU B COOTBETCTBUU
¢ TpaauLusiMu HapoJ10B Poccuu;

3CTETHYECKOI0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOUYAs 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY1a U OOLIECTBEHHBIX OTHOILEHUI];

CIOCOOHOCTh BOCTIPHHHUMAIOT PA3JIMYHBIE BUABI UCKYCCTBA, TPAJAWIUU U TBOPYECTBO
CBOETO U JPYTHX HapOJAOB, OLIYIIA0T YMOLIMOHAIBHOE BO3/IEHCTBUE UCKYCCTBA;

yOeXKIIEHHOCTh B 3HAUUMOCTH ISl TIMYHOCTU U OOIIECTBAa OTEUYECTBEHHOTO U MHUPOBOTO
HCKYCCTBA, STHUYECKHUX KYJbTYPHBIX TPaIULUI U HAPOJHOTO TBOPUECTBA;

TOTOBHOCTh K CaMOBBIPAaXEHHIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJICHHE INPOSIBIISTH
KauyecTBa TBOPYECKOU JIMUHOCTH;

(pu3nyecKkoro BOCNUTAHUSA:

c(OPMHPOBAHHOCTh 3JI0POBOTO M 0O€30macHOro o0pa3a JKU3HU, OTBETCTBEHHOI'O
OTHOLIEHHUS K CBOEMY 3/I0pPOBBIO;

noTpeOHOCTh B (PM3MUECKOM  COBEpIIEHCTBOBAHMH,  3aHATUSAX  CHOPTHUBHO-
037I0POBUTEIBHON JEATENBbHOCTbIO;

aKTUBHOE HENpUATHE BPEIHbIX IPUBBIYEK W UHBIX (OpM MPUUYMHEHHUS Bpena
(bu3nYECKOMY U IICUXUYECKOMY 37]0POBbIO;

TPYAOBOI0 BOCIIMTAHMA:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYJAOT00HE;

TOTOBHOCTb K  AaKTUBHOM  JEATEIBHOCTH  TEXHOJOTMYECKOM UM COLMAIBHOU
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBAIOT, TUIAHUPOBAIOT U CaMOCTOSITENIbHO BBIOJIHATH
TaKylo JAESTEIbHOCTD;

MHTEpPEC K pa3InYHbIM chepam npodecCHOHATbHON NeSTEIbHOCTH, YMEHHE COBEPILIAIOT
0CO3HaHHBII BHIOOp OyayIeit mpodeccuu U peaTrn30BbIBAIOT COOCTBEHHBIE )KU3HEHHBIE TJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO M CaMOOOpPa30BaHUIO Ha MPOTSHKEHUU BCEH
KU3HU;

IKOJIOTNYeCKOr0 BOCIIMTAHMSA:

C(OPMHUPOBAHHOCTh 3KOJIOTUYECKOH KyIbTYphl, MOHMMAHHE BIIMSHUS COLUAIBHO-
HKOHOMUYECKUX IMPOLIECCOB HA COCTOSIHME MPHUPOJHOM M COLMaIbHOM Cpeibl, OCO3HAHUE
r7100aIbHOTO XapaKTepa IKOJIOTHUECKUX MPooiIeMm;

IJJAHUPOBAHUE W OCYIIECTBIICHHUE JIEUCTBUI B OKPYXKAIOLIEH Cpelie Ha OCHOBE 3HAHHUSA
1L[eJIed yCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA;

AKTUBHOE HEMPUATHE EUCTBUMN, TPUHOCAIINX BPEll OKPYKAIOIIEH Cpeae;

YMEHUE  MPOTHO3UPOBAIOT  HEOJArompusATHbIE  DKOJOTHMUECKHE  MOCIENCTBHS
MpEeANPUHUMAEMBIX ACHUCTBUMN, IPEIOTBPAIIAOT UX;

pacIIipeHNe ONbITa ACSITEIbHOCTH HKOJIOTHUECKOI HANPaBIECHHOCTH;

HEHHOCTH HAYYHOI'0 MO3HAHUS:



7

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKM M OOLIECTBEHHOW IPaKTUKH, OCHOBAaHHOIO Ha JAMalore KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE  SA3BIKOBOM W  YWTATEIbCKOM  KYyJIbTYpbl KakK CpeacTBa
B3aUMOJICHCTBUS MEXY JIIOJIbMH U [TIO3HAHUS MUPA;

OCO3HaHUE LIEHHOCTH HAyYHOH JEATEIbHOCTH, TOTOBHOCTh OCYILECTBIIATH IIPOCKTHYIO U
MCCJIEI0BATENBCKYIO IESITENIbHOCTh UHIUBUAYAIbHO U B TPYIIIIE.

JINYHOCTHBIE Pe3YJIbTAThI 0CBOCHHS Y4eOHOro npeamera buoJsiorus B 0oJb1ieii mepe
JA0JIKHBI OTPAXKAIOT Pe3YJbTAThI:

1) rPaskJIaHCKOro BOCIIMTAHMSI:

c(OPMHPOBAHHOCTh TPAXKAAHCKOM TMO3MIMK OOydYaromerocs Kak akKkTHBHOTO U
OTBETCTBEHHOT'0 4YJIEHa POCCHUUCKOIrO OOLIeCTBa; OCO3HAHUE CBOUMX KOHCTUTYLIMOHHBIX MpaB U
00s13aHHOCTEH, yBa)KEHUE 3aKOHA M IMPABONOPAAKA; FOTOBHOCTb K COBMECTHOM TBOPUYECKOM
JESTEIIbHOCTH NIPU CO3/IaHUU YU4E€OHBIX MPOEKTOB, PEIICHUU YUeOHBIX U MMO3HABATEIbHBIX 3a]1a4,
BBITIOJTHCHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB; CIIOCOOHOCTh OMPEIEISTh COOCTBEHHYIO TIO3UITHIO
M0 OTHOIICHHUIO K SIBJICHUSIM COBPEMEHHOU KH3HU U OOBSICHSITH €€; YMEHHE YUYUTHIBATh B CBOUX
JNEUCTBUSAX HEOOXOAMMOCTb KOHCTPYKTMBHOTO  B3aUMOJCHCTBUS JIOAEH C  pa3sHBIMU
yOXKACHUSIMH, KYJIbTYPHBIMU IICHHOCTSMH U COIUAIBHBIM TOJOXKEHHUEM; TOTOBHOCTh K
COTPYIHUYECTBY B TMPOLIECCE COBMECTHOI'O BBIIIOJIHEHUS Y4YEOHBIX, IIO3HABATEJIbHBIX U
MCCJIEIOBATENBCKUX 33/1a4, YBAXKUTEILHOTO OTHOILIEHHUSI K MHEHHIO OTIIMIOHEHTOB MPU 00CYXIEHUN
CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COAEPKaHMs; TOTOBHOCTD K TYMaHUTAPHOM U BOJIOHTEPCKOM
JESITEIbHOCTH;

2) NATPHOTUYECKOT0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUICKO I'paXk1aHCKON UICHTUYHOCTHU, TATPUOTU3MA, YBAXKECHUS
K CBOEMY HapoJy, 4YyBCTBa OTBETCTBEHHOCTH nepex PoauHON, ropaocTu 3a CBOW Kpai, CBOIO
Poauny, cBOI S3BIK U KYJIbTYpPY, IPOIUIOE U HACTOSIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;
[IEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEIUIO W TMaMITHUKAM MPUPOJIBI, TOCTHKEHUSIM
Poccun B Hayke, MCKycCTBE, CHOPTE, TEXHOJIOTUAX, TPYAE; CIOCOOHOCTHh OILIEHWBATH BKJIAJ
POCCUHICKHMX YYEHBIX B CTAHOBJICHUE W Pa3BUTHE OUOJIOTHH, TOHUMAHUS 3HAUYCHUs] OMOJIOTHUN B
MO3HAHUKM 3aKOHOB TPHUPOJIBI, B JKU3HU YEIOBEKA U COBPEMEHHOro O0IIecTBa; HJeHHas
yOexAEHHOCTh, TOTOBHOCTb K CITY’KE€HUIO U 3auuTe OTedecTBa, OTBETCTBEHHOCTD 3a €0 CYAb0Y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHHWE JYXOBHBIX IIEHHOCTEH poccHuiickoro Hapoaa; c(pOpMHUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHMs, STHYECKOTO TMOBENCHHUS; CIHOCOOHOCTh OLIEHWBATh CHUTYAIUI0 U
MPUHUMATh OCO3HAHHBIC PEUIEHUs, OPUCHTHPYICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH; OCO3HAHME JIMYHOTO BKJaJa B MOCTPOEHUE YCTOMUMBOTO OYIYIIEro; OTBETCTBEHHOE
OTHOIIEHHE K CBOUM POAUTENSM, CO3JJaHUIO CEMbU HAa OCHOBE OCO3HAHHOTO MPUHSTHS IEHHOCTEN
CEeMENHOM KU3HU B COOTBETCTBUHU C TPAAULIMSAMU Hapo 0B Poccuu;

4)3cTeTHYECKOr0 BOCIIUTAHUS :

ACTETUUYECKOE OTHOIIIEHHE K MUPY, BKIIIOYAsl SCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOpYECTBa, CIOPTa, TPyAa, OOIIECTBEHHBIX OTHOLICHHWH; MOHUMaHHE SMOIMOHAIBHOIO
BO3JICUCTBUS KUBOU MPUPOABI U €€ EHHOCTH; TOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HBIX BUIAX
HCKYCCTBa, CTpPEMJIEHHE MPOSBIATH KauyecTBa TBopUeckoi juuHocTH; PDenepanbHas padodas
nporpamma |

5) ¢usuyeckoro BocnuTaHus, (OpMHPOBAHHUSA KYJLTYPbl 3[0POBbSI M
3MOIUOHAJIBLHOIO 0JIArONOJIYYH S :

MMOHUMaHUE U pean3alius 310pOBOro U 6e30macHoro 0opasa )K1u3HH (340POBOE MUTAHUE,
COOIOZICHHE TUTUEHUYECKHUX TMPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynspHas (Qu3nyeckas aKTHUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHONICHUS K COOCTBEHHOMY (PU3NYECKOMY U MCUXMUYECKOMY 3/J0POBBIO; TOHUMAaHUE 1IECHHOCTU
NpaBWJI WHAWUBUAYAIBHOTO W  KOJUIGKTUBHOTO O€30MACHOTO TIOBENCHUS B CUTYAIHSX,




YIPOXKAKOIUX 3M0POBBIO M JKU3HH JIIOACH; OCO3HAHHUE IIOCIEICTBUN W HENPUATUS BPEIHBIX
NpUBbIUEK (YHOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KYpEHHs);

6) TPy10BOr0 BOCIMTAHMSA:

TOTOBHOCTb K TPYZAY, OCO3HAHHE LIEHHOCTH MAacTepCTBa, TPYIOII0OME; TOTOBHOCTH K
AKTUBHOM JI€ATEIbHOCTH TEXHOJOTMYECKOM M COLMANbHOM HaNpaBIEHHOCTH, CHOCOOHOCTh
MHULMUPOBATh, IUIAHUPOBATh U CAMOCTOSTEIBHO BBIIOJIHATH TAKYIO JESTEIbHOCTb, HHTEPEC K
pasin4HbIM chepaM podeccHOHaATBHON AeITeIbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIIM BHIOOD
Oyaymeii mpodeccun M peaau30BHIBATh COOCTBEHHBIC >KU3HEHHBIC IUIAHBI, TOTOBHOCTh M
CIOCOOHOCTh K 00pa30BaHUIO U CAMOOOPA30BaHMIO HA MPOTSKEHUN BCEH KU3HM;

7) 3K0J10THYECKOr0 BOCTIMTAHUSA:

9KOJIOTUYECKH LeJIeCO00pa3HOe OTHOIIEHUE K HPUPOJE KaK MCTOYHUKY S>KU3HHM Ha
3emiie, OCHOBE €€ CyILIECTBOBAHMS; IIOBBIIICHUE YPOBHSA 3KOJOTMYECKOW KYJIBTYPHI:
nproOpeTEeHNe OMbITA IUIAHUPOBAHUS MOCTYIKOB M OLEHKM HUX BO3MOXHBIX IOCIEICTBUHA IS
OKpY’KaloIel Cpeibl; 0CO3HAHKE TI00aTBFHOTO XapaKTepa 3KOJIOTHYECKUX Mpo0IeM U ImyTel ux
peLIeHHs]; CIIOCOOHOCTh HCIOJb30BaTh IMPUOOpETaeMble NPU W3Y4YEHUM OUOJIOTUM 3HAHUSA U
YMEHMSI IpU pPELIEHUU MpoOJIeM, CBS3aHHBIX C PALMOHAIBHBIM IPHUPOAONOJIB30BAHUEM
(coOmronenue MmpaBuil MOBEIEHUS B NPUPOAE, HAIIPABICHHBIX HAa COXPAaHEHHE paBHOBECUS B
IKOCHUCTEMAaX, OXpaHy BHIOB, JKOCHCTEM, OHOC(Eepbl); aKTHBHOE HENpHUATHE JCHUCTBUA,
HOPUHOCAIIMX Bpe OKpY’KaroLIel IPUPOAHOM cpesie, yMEeHHe IPOrHO3UPOBaTh HEOIAropUsTHbIE
HKOJIOTMYECKUE MOCIEACTBUS NPEINPUHUMAEMbIX JEHCTBUI M MPENOTBpaIlaTh MX; HaIUYue
Pa3BUTOIO HKOJIOIMYECKOTO MBIIIICHUS, JKOJIOTMYECKOW KYJBTYpbI, OIbITA AEATEIbHOCTU
HKOJIOTMYECKON HANpaBICHHOCTH, YMEHMsS pYKOBOJCTBOBATbCSI HMMHU B I103HABaTEJIbHOM,
KOMMYHHMKaTUBHOM W COLIMAJIbHOW IIPAKTHUKE, TOTOBHOCTHM K YYacTHI0 B IIPAKTHYECKOHN
JIeSITEJIBHOCTH 9KOJIOrMUecKoi HanpasieHHocTH; DenepasibHas paboyas mporpaMma

8) HeHHOCTH HAYYHOr 0 O3HAHUS:

c(OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOHW TPAKTUKH, OCHOBAaHHOIO Ha JMajore KyjibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIbTYPHOM MHUPE; COBEpPIIEHCTBOBAHUE
A3BIKOBOM U UNTATENIBCKOM KYJIbTYPBI KaK CPEACTBA B3aUMOACHCTBHSI MEX Y JFOAbMH U TIO3HAHUS
MUpa; NOHMMAaHHUE CHeUU(PUKU OMOJIOTMM KaK HAayKd, OCO3HaHHUs €€ posin B (pOpMHpPOBAHUU
PaLMOHATIBHOTO HAyYHOI'O MBIIUICHHUS, CO3/JaHUH LIEJIOCTHOTO NPECTaBICHUs 00 OKpYKarolieM
MUpPE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M oOO0IlecTBa, B MO3HAHUM MPUPOJIHBIX
3aKOHOMEPHOCTEN U peleHUH MPobIeM COXpaHEHUs! PUPOJHOTO PaBHOBECHS; YOEKIEHHOCTh B
3HAYUMOCTH OMOJIOTUU JJIi COBPEMEHHOM IIUBIIIM3AIMU: 00eCTIeYeHUsI HOBOT'O YPOBHS Pa3BUTHUS
MEIUIUHBI, CO3/1aHUE TEePCIEeKTUBHBIX OHOTEXHOJOTHH, CIIOCOOHBIX pemaTh pPecypcHbIe
npo0JieMbl pa3BUTHS 4YEJIOBEUYECTBA, MOUCKA IMyTeH BBIXOJA W3 TIIOOAIBHBIX SKOJIOIMUYECKHUX
npo6ieM u obecredeHus nepexo1a K ycTOdMBOMY pa3BUTHIO, PALlMOHATIBHOMY HCIIOJIb30BAaHUIO
MPUPOJHBIX pecypcoB U (HOPMHUPOBAHHIO HOBBIX CTAHJAPTOB JKU3HM; 3aUHTEPECOBAHHOCTH B
MOJYy4eHUN OMOJOTMYECKUX 3HAHMN B IIENAX TOBBIIIEHUS OOIIEH KyIbTypbl, €CTECTBEHHO-
HAayYHOW I'paMOTHOCTH, KaK COCTaBHOM 4acTU ()yHKIIMOHAJbHOM I'PaMOTHOCTH OO0ydYaroIIuxcs,
dopmupyeMoii TNpU H3y4YEHUM OHMOJIOTMH; TOHMMAHUE CYIIHOCTH METOAOB IO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJMydyaeMble 3HAHMS JUIS
aHau3a U OOBSCHEHMS SIBIICHUI OKpYXKAIOIIEro MUpa M MPOMCXOJAIIMX B HEM H3MEHEHMH,
YMEHHE JIe1aTh 000CHOBaHHbIE 3aKJIIOUEHUSI HA OCHOBE HaY4HbIX (DAKTOB M UMEIOIIMXCS JAHHBIX
C LEJNbI0 MMOJyYEHHsS IOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTH CaMOCTOSITENILHO HCIOJIb30BATh
OHMOJOTrHYECKHe 3HAHUS Ui pelIeHUs IPOOJIeM B pealbHbIX )KU3HEHHBIX CUTYAIIUsIX; OCO3HAHUE
LIEHHOCTU Hay4YHOU JAESITENbHOCTH, TOTOBHOCTD OCYILECTBIIATh IPOEKTHYIO U UCCIIEA0BATENBCKYIO
JEeSTeNIbHOCTh WHIUBUAYAIbHO M B TPYIE; TOTOBHOCTh M CHOCOOHOCTh K HEMPEPHIBHOMY
00pa30BaHUI0 U caMOOOpa30BaHUIO, K AKTUBHOMY IOJIYYEHHUIO HOBBIX 3HAHUH MO OMOJIOTHM B
COOTBETCTBUHM C )KM3HEHHBIMU IIOTPEOHOCTSIMH.

2. MeranpeaMeTHbIe pe3yJabTAThI



Mertanpeamernbie pe3yiabtarbl 1m0 PI'OC | KoHkpern3oBaHHble  MeTanpeaMeTHbIE
COO pe3yJIbTaThl

OBJ1aieHHe YHUBEPCAJIbHBIMH YUeOHBIMU

NMO3HABATEJILHBIMHU A€HCTBUSIMM:

a) 6a30BbIC JJOTMYECKHE NEHCTBUS: CaMOCTOSITENTLHO dbopmMmynupoBarthb u
CaMOCTOSITENTbHO (hOPMYITUPOBATH U aKTyaJlu3UpoBaTh npobiieMy,
aKTyaJlu3UpoBaTh MpoOJIeMy, pacCMaTPUBAIOT €€ | paccMaTpUBaTh ed BCECTOPOHHE;
BCECTOPOHHE; WCIONBb30BaTh NPU  OCBOCHHHM  3HAHUM
YCTaHABIIMBAIOT CYIIECTBEHHBIN MPU3HAK WU IpUEMBI JIOTUYECKOTO MBIIICHUS (aHaIu3a,
OCHOBAHUS JJISl CPAaBHEHHUS, KJIacCU(PUKAIIIH U CUHTE3a, CpaBHEHHUSA,  KIAacCUPUKAIINU,
00001IeHHS; 000011eHMS), pacKpbIBaTh CMBICIT
OIIPEAEIIATH 1NN JAESITEIbHOCTH, 3aaBatoT OMOJIOTUYECKUX TMOHATHHA (BBIACIATH HUX
rapaMeTpsl U KPUTEPUU UX JOCTUKECHHUS,; XapaKkTepHble TMPU3HAKH, YCTaHABIUBATh

BBISIBIISATH 3aKOHOMEPHOCTH M TPOTHBOPEUUS B
paccMaTpuBacMbIX SBICHHSX;

BHOCHUTBH KOPPEKTHUBEI B JICSITEIHLHOCTD,
OLICHHBAIOT COOTBETCTBHE PE3yIbTATOB IIETISIM,
OLIEHUBAIOT PUCKH MTOCIIEICTBUI I TEITLHOCTH;
Pa3BHBAIOT KPEATHBHOE MBIIUICHHE TIPU PEILICHUN
KU3HEHHBIX IIpo0JIeM;

CBSI3M C IPYIMMH HOHSTHUSIMM); ONPEAEIATH
LENIH JEATEIBHOCTH, 3aJaBasi IapaMeTpsl U
KPpUTEPUU MX JOCTH)KECHMS, COOTHOCHUTH
pE3yIbTaThl JEATEIIBHOCTH c
IIOCTABJICHHBIMM  LIEJIAIMH;  MCIIOJb30BATh
Ouosiornyeckue MOHATHUSA A OOBACHEHUs
(akTOB W SIBICHUA JKMBOH IPHPOJIBL;
CTPOMTH JIOTUYECKHE paccyXIeHus
(MHIYKTUBHBIE, NEeAYKTUBHBIE, 1o
aHAJIOTHM), BBIABIATH 3aKOHOMEPHOCTH U
IIPOTUBOPEYUS B paccMaTpuBaeMbIX
SABJICHUSX, (OPMYIMPOBATH BBIBOJIBI U
3aKJIIOYEHUS; IIPUMEHSATh CXEMHO-
MOJICIIBHBIE CPEACTBA Ul IPEACTABIICHUS
CYIIECTBEHHBIX CBSI3€d W OTHOILICHHWI B
U3y4yaeMbIX OHMOJOrMYecCKMX OOBEKTax, a

TaK)K€ MPOTUBOPEYMI  PA3HOTO  poJa,
BBISIBJICHHBIX B pa3IMYHBIX
MH(POPMaITMOHHBIX WCTOYHUKAX;
pa3pabaThiBaTh IUIaH PELICHUs MpoOIeMbl ¢
YYETOM aHaImM3a AMEOIIUXCS
MaTepUaIbHBIX " HEMaTepUaIbHBIX
pecypcos; BHOCHUTH KOPPEKTUBEI B
JEATENIBHOCTh, OLIEHUBAaTh COOTBETCTBUE
pe3yNbTaToOB  IIeNIIM, OLIEHMBAaTh PUCKU
MIOCJIEICTBUI NESTENIbHOCTH;

KOOPJIUHUPOBAaTh U BBINOJHATH paboTy B
YCIIOBUSIX PEAIBHOIO, BHUPTYaJIbHOIO U
KOMOMHHPOBAHHOTO B3aUMOJICUCTBUS;
pa3BUBaTh KPEAaTMBHOE MBIIIJICHUE IIPU
pElIeHNH KU3HEHHBIX MPOOIIEeM.

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ICHCTBUS:
BJIQJIETh HABBIKAMH Y4€OHO-HUCCIIEA0BATEIBCKON U
MIPOSKTHOM JIEATEIbHOCTH, HABBIKAMU
paspernieHus mpooem;

CIIOCOOHOCTH ¥l TOTOBHOCTH K CAMOCTOSATEIHLHOMY
MTOMCKY METOJIOB PEIICHUS MPAKTUYSCKUX 3a/1a4,
MNPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUS

BIIA/IETh HaBbIKaMU yueOHO-
HCCIIEI0OBATEILCKOU Hu MPOEKTHOMN
NESTeNIbHOCTH,  HAaBBIKAMHM  pa3pelieHus
npobJieM, ClOCOOHOCThIO M TOTOBHOCTHIO K
CaMOCTOSITETEHOMY MIOMCKY METOJIOB
pelieHus MPAKTUYECKUX 3ajad,
MNPHUMCHCHUTIO PA3INIHBIX METOO4OB

IIO3HAaHWA, HCIIOJIb30BATh PA3JIMYHBLIC BUJbI
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OBJIAJICHUE BHJAMH JICSITSIBHOCTH IO TIOTYICHHUIO
HOBOTO 3HAHMSI, €0 UHTEPIIPETALINH,
peoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX CHTYAIHsIX, B TOM YHCIIE TIPU CO3aHUU
YUEOHBIX U COIMAIIBHBIX TPOEKTOB;
(hopMHPOBaHHE HAYYHOTO TUIIA MBIIUICHUS,
BJIaJICHHE HAYYHOH TEPMHHOJIOTUEH, KITIOYESBBIMH
MOHATHSIMU M METOJIaMU;

CTaBHUTh U (POPMYIUPOBAIOT COOCTBEHHBIC 3a/1a4H
B 00pa30BaTENIbHON NEATEITPHOCTH M KU3HEHHBIX
CUTYAIIUsX;

BBISIBJISITH IPUIMHHO-CIICJICTBCHHBIE CBSI3U U
aKTYyaJIM3UPOBATh 33Jauy, BBIIBUTAIOT THIIOTE3Y
€¢ pelICHUS, HAaXOAUTh apTyYMEHTHI JIJIst
JI0Ka3aTeIbCTBA CBOUX YTBEPIKICHHIA, 3a/1at0T
napaMeTpsl U KPUTSPUHU PEIICHHS;

AHAJTM3UPYIOT MOJIYYCHHBIE B XOJIC PCIICHHS
3aJla4¥ Pe3yJIbTaThl, KPUTHICCKH OI[CHUBAIOT MX
JOCTOBEPHOCTb, IPOTHO3UPYIOT U3MECHEHHE B
HOBBIX YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OI[CHUBAIOT
PUOOPETEHHBIN OIIBIT;

pa3padaThIBarOT IJIaH PEUICHUS IPOOJIEMBI C
Y4eTOM aHaN3a UMEIOITNXCS MAaTePUATBbHBIX
HEMaTepHaIbHBIX PECYPCOB;

OCYIIECTBIISITH IIEeJICHAIIPABICHHBII TOMCK
MepEeHOca CPEICTB U CIIOCOOOB IEHCTBHS B
poeCCUOHANTBHYIO CPENY;

yYMETb MIEPEHOCUTH 3HAHUS B TIO3HABATENHHYIO U
MPAKTUYECKYIO O0JIACTH KU3HEICATEIIbHOCTH;
yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX
MpeAMETHBIX 00JIacTeH;

BBIIBUTAIOT HOBBIC UJCH, TTPEJIaraioT
OpPUTHHAIILHBIC TIOIXO/IBI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]a4UH, TOMyCKAIOIINe
IbTePHATHBHBIC PEIICHIS;

NEeSTeNIbHOCTH 1O  TOJIyYeHHUIO HOBOTO
3HaHUS, ero WHTEpIpeTaIui,
peoOpa3oBaHUIO U IPUMEHEHHUIO B yUeOHBIX
CUTyallUsiX, B TOM YHCIIE€ TpPU CO3AaHUHU
y4eOHBIX M  COLHMAIbHBIX  IPOEKTOB;
(¢hopMUpOBaTh HAyYHBIM THUI MBIIUICHUS,
BJIAJICTh Hay4YyHOH TEPMHUHOJIOTHEH,
KJIIIOYEBBIMH  TOHSATHSIMH U METOJIaMU;
CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE
3agaun B 00pa30BaTEIbHON JAEATEIBHOCTU H

KHU3HCHHBIX CUTyalusIX, BBIABJIATH
NPUYIUHHO-CJIICACTBCHHLIC CBsA3HU u
AKTYyaJIu3UupOBaAThb 3ajavy, BbIABHUI'aTh

TUIIOTE3Y €€ PELICHMs], HAXOAUTh apPIyMEHTHI
JUIL 1OKa3aTeNbCTBA CBOMX YTBEPXKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILLICHHUS;
AHAIN3UPOBATh  IOJYYEHHBIE B  XOJ€
peuieHusl 3a1a4u pe3yJbTaThl, KPUTHYECKU
OLICHUBATH ux JIOCTOBEPHOCTb,
IIPOTHO3UPOBaTh M3MEHEHME B  HOBBIX
YCIIOBUSX; JaBaTh OLICHKY  HOBBIM
CUTyallusIM, OLIGHUBAaTh NPUOOPETEHHBII
OMBIT; OCYILECTBIATH LEICHANIPABICHHbBIN
IOMCK IIEpeHoca CpeACTB M CcIoco0O0B
JelcTBUs B MPO(GECCHOHATIBHYIO CpPeLy;
YMETh IIEPEHOCUTh 3HaHUA B
MIO3HABATEJIbHYIO U MPAKTHUYECKYI0 00JacTu
KU3ZHENEIATEIBHOCTH; YMETh UHTETPUPOBATh
3HAaHUS U3 PA3HBIX MPEIMETHBIX o0yacTeif;
BBIIBUTaTh  HOBBIE  WJEH, IpeaiaraTh
OpDUTMHAJIBHBIE TOAXOABl U  PELICHMUS,
CTaBUTh NMPOOJIEMBI U 3a/1a4H, JOMYCKAIOLIIE
aJIbTCPHATUBHBIC PELICHUS.

B) paboTa ¢ uHpopmarueil:

BJIaJIETh HaBBIKAMH TTOJyYeHHS WHPOPMAIIUU U3
MCTOYHHUKOB Pa3HbIX THIIOB, CAMOCTOSATEIBHO
OCYIIECTBIIATH ITOUCK, AHAIN3, CHCTEMATH3AIHIO
Y MHTEPIIPETALUIO HHPOPMAIIUHN pa3IMYHbIX
BUJIOB U ()OPM TIPEICTABIICHHS,

CO3J1aBaTh TEKCTHI B Pa3IMUHBIX opMarTax ¢
y4eTOM Ha3zHaueHHsI HH(OPMAIINH U IIEeTEBOH
ayJMTOPUH, BEIOUpast ONTUMAIBbHYIO (popMy
MPEJICTaBIICHHS U BU3yaTH3alliN;

OLIEHUBAIOT  JIOCTOBEPHOCTh,  JIETUTUMHOCTb
uHpOpMAINK, €€ COOTBETCTBHE TIIPABOBBIM U
MOpaJIbHO-3THYECKUM HOpMaM;

UCTIONIB30BATh CPENCTBa HMH(DOPMAIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJOTMHA B pEIICHUH
KOTHUTHBHBIX, KOMMYHHUKaTHBHBIX "

B) pabota ¢ uHpopMarmeii:

OPUEHTHUPOBATHCS B PA3TIMUHBIX HCTOYHUKAX
uHpopManuu (TEeKCTe y4eOHOro mocoous,
Hay4HO-IIONYJIIPHOMN JUTEparype,
OMOJIOTMYECKUX CIOBApsAX U CIIPaBOYHMKAX,
KOMIIBIOTEPHBIX ~ 0a3aX  JaHHBIX, B
WutepHere), aHanu3upoBaTh HH(POpMAIUIO
pa3IM4YHBIX BHIOB B (POPM MpECTaBICHHUS,
KPUTHYECKH OIICHUBATh €€ JOCTOBEPHOCTh U
HETPOTHBOPEYHBOCTb; bopmynHpoBaTh
3arpochl U MPUMEHATh Pa3IUYHbIE METOMbI
IpU TOUCKE U OTOOpe OMOJOrHYecKou
nHpopmanuu, HEOOXO0INMON IS
BBITIOJTHEHHUST YU€OHBIX 3aj]1a4; MpUoOpeTaTh
ONBIT HUCMOJb30BaHUS  HMH(OPMAIIMOHHO-
KOMMYHHUKaTHBHBIX TEXHOJIOTUH,
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3aad = C  COOJIOJEHHEM
PTrOHOMUKH, TEXHUKU
0€30MaCHOCTH, THTHEHBI, pecypcocOepeKeHus,
MPaBOBBIX M JTUYECKUX  HOPM,  HOPM
nH(pOpMaMOHHOM 06€301MacHOCTH;
BIIQ/ICTh HABBIKAMU PACIIO3HABAHUS U 3AIIUTHI
nHpopMmanuu, nHOOPMAITMOHHONW 0€301TaCHOCTH
JTUYHOCTH.

OpraHU3aluOHHBIX
TpeOoBaHMI

COBEpIICHCTBOBATh KYJIbTYPYy aKTUBHOI'O

WCIOJIb30BAHUS  PA3JIMYHBIX  TOUCKOBBIX
CHCTEM; CaMOCTOSITEIIHO BBIOMPATH
ONTUMANBHYIO  (OpMYy  TIPEICTABICHUS
Oouosornueckoii  mHpopManuu  (CXEMBbI,

rpaduKu, TuarpaMMbl, TaOJIUIIBI, PUCYHKH U
JpYyroe); HCIOJB30BaTh HAYYHBIH S3BIK B
KayecTBe cpencrtBa mpu  pabore ¢
Ononornyeckoil nHGOpManUe: TPUMEHSTD
XUMUYECKHUE, busnueckue u
MaTeMaTHYeCKUe 3HAaKM W CHMBOJIBI,
¢dopmynbl, abOpeBUaTypy, HOMEHKJIATYpY,
UCTIONIb30BATh U MMPE0OPa30BBIBATH 3HAKOBO-
CHMBOJIMYECKHE CpEACTBAa HATIIATHOCTH,
BIAJ€Th HABBIKAMH  pACIO3HABaHUS WU
3am|Thl  “H(pOpMauu, HWHGHOPMAITMOHHON
0€301acHOCTH JINYHOCTH

OBjaaaenue YuuBEpCaJdbHBIMU
KOMMYHHUKATHUBHBIMHA I[eﬁCTBHHMH:

a) obuieHue:

OCYIIIECTBISTH KOMMYHHUKAIIMK BO BceX chepax
KU3HU,

pacrno3HaBaTh HEBEpOAJIbHBIE CPEJICTBA OOIIICHMS,
MMOHUMAIOT 3HAYCHHE COMMAIBHBIX 3HAKOB,
pacro3HaBaTh MPEAMOCHUTKH KOH(MIMKTHBIX
CUTYAIMI ¥ CMATYAIOT KOH(IUKTHI;

BIIQ/IETh PA3IMUYHBIMU CIIOCOOAMH OOIIIEHUS 1
B3aMOJCHCTBUS;

apryMEHTUPOBAHHO BECTH JHUAJIOT, YMETh
CMSTYAIOT KOH(DJIMKTHBIE CUTYAITUH;
Pa3BEPHYTO U JIOTHYHO U3JIAaraloT CBOK TOUKY
3pEHHUsI C UCTIOIB30BAHUEM SI3LIKOBBIX CPEJICTB;

a) oOmeHmue:

OCYILLIECTBIISATh KOMMYHMKAllUM BO BCEX
chepax JKHW3HHM, AKTUBHO Y4YacTBOBaTh B
JMajgore WM JUCKYCCHUU 10 CYIIECTBY
oOcyxxnaemMoil Tembl (yMEHHME 3aJaBaTh
BOIIPOCHI, BBICKa3bIBaTh CYXJIEHUS
OTHOCHUTCJIBHO BbIIIOJTHCHUA Hpe)maraeMoﬁ
3aJauu, YUUTHIBATh UHTEpECHI u
COIIaCOBAaHHOCTH MTO3ULIHI JIpyrux
YYaCTHHKOB JlHAlora WU JTUCKYCCHUH);
pacrio3HaBaTh ~ HeBepOalbHBIE  CpENCTBa
o0I1IeHUs], TOHUMATh 3HAaYE€HUE COLIMATbHBIX
3HAaKOB, MMpEaAIIOChIIIOK BO3HUKHOBCHUSA
KOH(JIMKTHBIX CHUTyallUd, yMeTh CMsr4arb
KOH(l)J'II/IKTBI U BECTU IICPETOBOPLI; BJIAJACTH
pa3IMYHBIMM ~ crloco0aMu  OOLIEHHS |
BSaHMOHCﬁCTBHﬂ, IIOHUMAaTh HaMCpPCHUA
JPYTUX JI0JIel, NPOSIBIATh YBaXKUTEIbHOE
OTHOIIIEHHE K COOECETHUKY W B KOPPEKTHOU
¢dopme GopMyIHpPOBATH CBOM BO3PAXKEHUS;
Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY
3peHHsI C  MCIIOJb30BAHUEM  SI3BIKOBBIX
CPEACTB.

0) COBMECTHasl IeITeIIbHOCTb:

IIOHUMAKT 158 HUCIIOJIB30BATh nNpeuMynicCTBa
KOMaHJIHOW ¥ HHIMBUIYaTbHOU paboTHI;
BI)I6I/IpaIOT TEMATUKY U METOJIbl COBMCCTHBIX
JEHCTBHH ¢ yueTOM OOIIUX UHTEPECOB U
BO3MOXKHOCTEH KaKJ0TO YjieHa KOJIJICKTUBA,
MPUHUMAKOT ULEJIA COBMECTHOW JEATEIIbHOCTH,
OpPraHU30BbIBAIOT U KOOPJIUHUPOBATH ACHCTBHS 11O
€€ JIOCTIDKEHMIO: COCTaB/ISATh IUIaH OEMCTBUH,
pacnpenenarb pojad € Y4eTOM  MHEHHM

[IOHMMAaTh U HUCIOJb30BaTh NPEUMYILIECTBA
KOMaHJIHOW U MHAMBHUIYaJIbHON paboThI pu
pemieHMH  OMOJOTMYECKOW  MpOOJIEMBI,
000CHOBBIBaTh HEOOXOIUMOCTh PUMEHEHUS
IpyNIoBBIX (GOpM B3aUMOJEHCTBHUS MpH
pereHun  y4eOHOW  3amadyd;  BBIOMpATh
TEMATUKy U METOJIbl COBMECTHBIX IE€HCTBUI
¢ yu€toM  OOmMHUX  HMHTEPECOB |
BO3MOXKHOCTEHN Ka)KIOr0 YJeHa KOJIJIEKTUBA;
IIPUHUMATh 1EIU COBMECTHOM
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YYaCTHHUKOB, 00CY/1al0T pe3yIbTaThl COBMECTHOM
paboTsI;

OLIEHMBAIOT KaueCTBO CBOET0 BKJIAZA U KakJIOTrO
yYaCTHHKAa KOMaHJbl B OOLIMI pe3ynapTar 1o
pa3pabOTaHHBIM KPUTEPUSIM;

MPEJUIaraoT HOBBIE TPOEKTHI, OLIEHUBAIOT UJICH C
MO3ULIMU HOBU3HBI, OPUTHHAIIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

KOOPAMHUPOBATh U BBIIIOJIHATH paboTy B
YCIIOBUSAX PEaIbHOTO, BUPTYaIbHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOCHCTBUS;
OCYILIECTBIISATh MIO3UTUBHOE CTPATETHUECKOE
IIOBEJICHHUE B PA3JIMUHBIX CUTYALUSX, IPOSIBIATh
TBOPYECTBO U BOOOpaKEHHUE, OBITh
VMHUIIMATUBHBIM.

JeSATEIbHOCTH, OpraHU30BbIBaTh u
KOOPJAMHHUPOBATH NENCTBUS o eé
JOCTH)KEHHUIO: COCTAaBJIATh IUJIAH JCHCTBUH,
pacnpenenarb poM ¢ Y4ETOM MHEHUH
YYaCTHHUKOB, o0cyXaTh pe3ynbTaThl
COBMECTHOM pabOThI; OIIEHUBATHh KayeCTBO
CBOEr0 BKJaJa M KaXIOro YYacCTHUKA
KOMaHAbl B  OOmuUd  pe3yiabTaT IO
pa3paboTaHHBIM KpPUTEpUSAM; Ipeaararb
HOBBIE NMPOEKTHI, OLEHUBATH UJICU C MTO3UIINHI
HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOMN
3HQUMMOCTU; OCYUIECTBJISATH MO3UTUBHOE
CTPATETMYECKOe IOBEIACHUE B PAa3IMYHbBIX
CUTyallUsiX, TPOSBISTH TBOPYECTBO U
BOOOpa)KEeHUE, OBITh MHUITUATHBHBIM.

OBjaaaenue YuuBEpCajJdbHBIMU
PEryJsaTUBHBIMUA HeﬁCTBHHMH:

a) CaMOOpTraHU3aIs:
CaMOCTOSITEIILHO OCYILECTBIISATh TTO3HABATEIBHYIO
ACATCIIbHOCTDb, BBISIBIISITH HpOGJIGMI)I, CTaBUTh U

dbopMynupoBaTh ~ COOCTBEHHBIE  3aJaud B
00pa30BaTeNbHON ACSITETPHOCTH M JKH3HCHHBIX
CUTYyaLUIX;

CaMOCTOATENIbHO  COCTaBJISTh IUIAH  PEIICHUS

IpoOJeMbl € YYETOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEAIOUTEHUII;
J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKH y4eOHOro IpeiMeTa Ha OCHOBE
JINYHBIX MIPEATIOYTEHUN;

JIeNIal0T OCO3HAaHHBIA BHIOOpP, ApPryMEHTHPOBATh
€ro, OpaTh OTBETCTBEHHOCTh 3a PEILICHHE;
OLICHUBAIOT MPUOOPETEHHBIN OMBIT;
CIOCOOCTBOBaTh (POPMHUPOBAHUIO M IPOSBICHUIO
IIUPOKOM IPYIUIIMK B Pa3HbIX 00JACTIX 3HAHUH,
MIOCTOSIHHO TOBBILIAIOT CBOM 00pa30BaTENIbHBIA U
KYJIbTYPHBIN YPOBEHb;

a) CaMOOpTraHU3aIUs:

HCIIOJIb30BaTh OMOJIOTHYCCKHE 3HAHUS IS
BBISIBJICHUS TIPOOJIEM W HX pelIeHUus B
KU3HEHHBIX W y4eOHBIX  CUTYyalMsX;
BHIOMpAaTh HA OCHOBE OHMOJIOTMYECKUX
3HAHUU 11eJIeBbIE U CMBICIIOBBIE YCTAHOBKH B
CBOMX JICUCTBUSIX HM  TOCTYNKax IO
OTHOIICHHUIO K JKUBOW MPHUPOAE, CBOEMY
3JI0POBBI0O W 3JI0POBBIO  OKPYXKAIOIIUX;
CaMOCTOSTEIbHO OCYUIECTBIISTh
TO3HABATENBHYIO JCSATEIHHOCTD, BBISBIISATH
npoOsieMbl, CTaBUTh U  (POPMYIHPOBATH
coOCTBEHHBIE 3a7aud B 0O0pa3oBaTEILHOMN
JEATEIbHOCTH W KM3HEHHBIX CUTYyallUsX;
CaMOCTOSITEJIbHO COCTABJISITH TUIAH PEIICHUS
poOJIeMbI C YY4ETOM UMEIOIINUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH i
NpEeANOYTEeHUM; JaBaTh OLEHKY HOBBIM
CUTYyaIMsIM; PacCHIUpPITh pPaMKU Y4eOHOTO
npeaMera Ha OCHOBE JIMYHBIX
MPEANOYTEHUI; JeJIaTh OCO3HAHHBIN BHIOOP,
apryMeHTUPOBaTh ero, OpaTh
OTBETCTBEHHOCTh 3a PEIIEHUE; OICHUBATH
MPUOOPETEHHBI  OMBIT;  CHOCOOCTBOBATH
(hOpMUPOBAHUIO U TIPOSIBJICHUIO IIHPOKOM
SPYAMIIMM B Pa3HBIX O0JIACTAX 3HAHUU,
MIOCTOSTHHO MOBBIIIATE CBOI1
00pa30BaTeNbHBIN U KYJIBTYPHBII YPOBEHb.

0) CaMOKOHTPOJIb!

JaBaTh OLEHKY HOBBIM CHUTYyallMsiM, BHOCHUTH
KOPPEKTUBBI B  JEATEIBHOCTh,  OIIEHUBAIOT
COOTBETCTBHUE PE3YJbTATOB LIETISIM;

BIIQJIETh HABBIKAMHU TO3HABATENIbHON pediiekcuu
KaKk OCO3HaHHsS COBEpPLIAEMBIX JEHCTBUH U

0) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTh
KOPPEKTHUBBI B JCATCIBHOCTH, OLICHUBATDH
COOTBETCTBUE PE3YJIbTATOB LEJIAM; BIAACTh
HaBbIKAMHU TO3HABATENBHOMN peduieKcHn Kak
OCO3HAHUsI COBEPIIAEMBIX JCUCTBUH U
MBICIIMTENBHBIX IIPOLECCOB, UX PE3YJIBTATOB
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MBICITUTENIbHBIX MPOILIECCOB, MX PE3YJIbTATOB U
OCHOBaHHII;

HCIIOIb30BaTh MpPUEMbl pedIEeKCHH IS OLICHKU
CHUTYyalllH, BHIOOPA BEPHOTO PEILICHHS;

U OCHOBAaHUH, HCIIOJIB30BATh  ITPUEMBI
peduiekcuu Ui OLIEHKU CUTYaIllH, BeIOOpa
BEPHOI'0 PEIIEHUS; YMETh OLICHUBATH PUCKHU
1 CBOEBPEMEHHO IIPUHUMATD PELLIEHUS 110 UX

BUJICTh HAIPABJIICHUS PA3BUTUS COOCTBCHHOM
AMOIMOHAIBHOU c(ephl, ObITh YBEPEHHBIM B ceOe€;

CaMOpEryJIMpOBaHUS, BKJIIOYAIOLIETO
CaMOKOHTPOJIb, yMeHue OPUHUMAIOT
OTBETCTBEHHOCTb 3a CBOE HOBEJICHHE,
CIOCOOHOCTh AN TUPOBATHCS K IMOLMOHAIbHBIM
W3MEHEHHSIM M TPOSABIATH THUOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEN MOTHUBALIHAH, BKJIFOYAIOLIEH
CTpeMJIEHHE K JOCTI)KEHHIO ILIeId U yCHexy,
ONTUMHU3M, MHUIIMATUBHOCTD, yYMEHHE

J€MCTBOBATh, UCXOMS U3 CBOUX BO3MOYKHOCTEH;
SMIATHH, BKIHOYAIOIIENH CIIOCOOHOCTh MOHUMAIOT
SMOLIMOHAIIBHOE COCTOSIHUE IPYIHX, YYUTBIBAIOT
€ro IHpH  OCYIIECTBJIEHUHM KOMMYHHKAIIUH,
CIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;
COLIMAJIbHBIX HaBbIKOB, BKJIIOYAIOIIUX
CIOCOOHOCTh ~ BBICTPAWBAIOT ~ OTHOILEHHUS  C
OPYTUMH  JIOJbMH, 3a00TUTHCS, MPOSBIATH
MHTEPEC U pa3peraroT KOH(IUKTHI;

YMETh OLICHMBAaIOT PUCKM M CBOEBPEMEHHO | CHW)KEHHMIO;  NPUHUMAaTb  MOTHBBI U

MIPUHUMAIOT PELICHUS 10 UX CHUKEHHUIO; apryMEHTBI JpYyrux npu aHanuse
pe3yIabTaTOB ESTEIBHOCTH.

B) SMOLIMOHAJIbHBIN UHTEJUIEKT, IPEANOJAralouil | B) SMOIIMOHAIbHBIA WHTEIUICKT:

c(hOpPMHUPOBAHHOCTD: c(hOpMUPOBAHHOCTh CaMOCO3HaHUs,

CaAMOCO3HaHUS,  BKJIIOYAIOLIETO  CIIOCOOHOCTDH | BKJIIOYAIOIIETO  CIIOCOOHOCTh TOHHMAIOT

IMOHUMAIOT CBOE€ 3MOLMOHAJIBHOE COCTOSIHUE, | CBOE SMOLMOHAIBHOE COCTOSIHUE, BUJETh

HaIlpaBJICHUS pa3BUTHs COOCTBEHHOMU
SMOIMOHAIBHON c(ephl, ObITh yBEPEHHBIM
B ce0e;

CaMOoperyIHpPOBaHHUS, BKJIFOUYAIOILIETO
CAMOKOHTPOJb,  YMEHHE  NPHUHUMAIOT
OTBETCTBEHHOCTh 3a CBOE IMOBEICHUE,
CIIOCOOHOCTh a/1arTUpPOBATHCA K

SMOLMOHAIBHBIM U3MEHEHUSAM U IPOSIBIATH
rMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEHl  MOTHBAIMM, BKJIIOYAIOIICH
CTPEMJICHHE K JJOCTHXKCHHIO LIETU U YCIEXY,
ONTUMU3M,  HWHHUIMATUBHOCTh,  YMEHHE
JICHCTBOBATD, HCXOHs u3 CBOMX
BO3MOYKHOCTEH;

SMIIATUHM,  BKJIIOYAIOMIEH  CIIOCOOHOCTH
IIOHUMAIOT  OMOIIMOHAJIBHOE  COCTOSHHUE
TPYTHX, YUUTBHIBAIOT ero npu
OCYUIECTBJIECHUU KOMMYHHUKAIIHH,
CIIOCOOHOCTh K COUYYBCTBHIO u
CONEPEKNBAHUIO;

COLIMAJIbHBIX  HABBIKOB,  BKJIFOYAOIIUX

CMOCOOHOCTh BBICTPAMBAIOT OTHOILEHHS C
JPYTUMHU JIFOJIbMHU, 3a00TUTHCS, MPOSBIATH
MHTEpEC U pa3peraroT KOH(IUKTHI.

T') IpUHATHE ce0s U IPYTUX JIIOJeH:

MIPUHUMAIOT ce0sl, TOHUMasi CBOM HEJOCTATKH U
JOCTOUHCTBA;

MPUHUMAIOT MOTHBBI M apTYMEHTHI IPYTUX JTFOJCH
IIPU aHAJIU3€ Pe3yJbTaTOB JAEATEIbHOCTH;
MIPHU3HABATH CBOE TMPABO U MPABO IPYTUX JIFOACH
Ha OIINOKH;

Pa3BUBAIOT CIIOCOOHOCTH TOHUMAIOT MHP C
MO3MIIMHU IPYTOT0 YeIoBeKa.

T') IpUHATHE ceOs U IPYTUX JIIOJeH:
NpUHUMATh  ce0s, TIOHUMas CBOH
HEIOCTAaTKU U IOCTOMHCTBA; IPUHUMATD
MOTHBBI W apryMEHTBHl JPYTHX TIpH
aHallu3e pe3yJIbTaTOB JEATENbHOCTH;
MPHU3HABATH CBOE MPABO U MPABO JPYTUX
Ha OIIMOKM;, pa3BUBAaTh CIIOCOOHOCTD
MOHUMAaTh MHP C TO3WIHU APYroro
YeJIOBEKA.

3. IIpeameTHbIE pe3yJabTAThI

IIpeamernsbie pe3yiabTaThl o ®I'OC COO

KonkperusupoBaHHbie
pe3yabrarsl (cm. PI/TIPII)

NnpeaAMEeTHbIC
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1) chopMHUpPOBaHHOCTH 3HAHUH O MECTE M POJTH
OMOJIOTMM B CHCTEME HAyYyHOrO 3HAHUS;
(GYHKIIMOHATHLHON IPaMOTHOCTH YEIIOBEKa ISt
PCIICHUS ) KU3HCHHBIX HpOGJIeM;

2) chOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBAIOT
cojiepkaHue OCHOBOIIOJIAraOIINX
OMOJIOTMYECKUX TEPMUHOB H TIOHSTHIA: )KU3Hb,
KJIETKa, TKaHb, OpraH, OpraHu3M, BH],
TIOTTYJISIIIHS, IKOCHUCTEMA, OMOIICHO3,
ounoctepa; mMerabomu3m (0OOMEH BEIIECTB U

[peBpaIeHUe SHEPTHUH), romeocras
(camoperymsius), OmoCHHTE3 Oenka,
CTPYKTYpHasi OpraHH3alusi >KUBBIX CHCTEM,
AUCKPETHOCTD, caMoperyranus,
CaMOBOCIIPOU3BEICHHUE (perpoayKius),
HACJICICTBEHHOCTb, U3MEHYHBOCTb,
JHEPro3aBUCHMOCTb, POCT H  pa3BUTHE,

YpOBHEBAasi OpraHu3aIus;
3) chopMHUpPOBAaHHOCTh YMEHHSI PACKPBHIBAIOT

coiepIKaHue OCHOBOTIOJIATraoIuX
OMOJIOTUYECKUX Teopuid u TUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTAllMOHHOM,

9BOJIIOLIMOHHOW, TPOMCXOXKIEHUS >KU3HU U
YEJI0BEKA;

4) chopMHUPOBAHHOCTb YMEHHUSI PACKPBIBAIOT
OCHOBOIIOJIararoue OMOoIOrMuecKue 3aKOHbI
u 3akoHomepHocTH (I'. Mennens, T. Moprana,
H.U. BaBunoga, 2. I'ekkens, @. Mrosepa, K.
bspa), rpaHuIbl UX TPUMEHUMOCTH K >KHBBIM
cucTeMam;

5) nmnpuoOpereHue OmbITa  MPUMEHEHUS
OCHOBHBIX METOJOB HAY4YHOIO ITO3HAHMS,
UCIOJIb3yEeMbIX B OMOJOrMU: HAONIOJCHUS U
ONMCAHUS JKUBBIX CHCTEM, IIPOLIECCOB U
SBJICHUW; OpraHM3allMd U  TPOBEACHHUS
OHMOJIOTrMYECKOT0 JKCIIEPUMEHTA,
BBI/IBHJKEHUS BBISIBJIICHUS
3aBUCUMOCTH MEXIY HCCIIETYyEMBIMU
BEIMYMHAMHU,  OOBSCHEHUS  IOJyYEHHBIX
pe3ynbTaToB U (GOPMYJIUPOBAHUS BBIBOJIOB C
HCIOJIb30BAHUEM HAYYHBIX NOHATUMN, TEOpUi
Y 3aKOHOB;

6) chopMUPOBAaHHOCTb YMEHHUS BBIIENATH
CYIIECTBEHHBIE TNPU3HAKH BHPYCOB, KJIETOK
IIPOKApUOT M JYKapuoOT; OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX ~ OpPraHU3MOB,  BHJIOB,
OMOTeOlIeHO30B M 3KOCHUCTEM; OCOOEHHOCTH
MpoLeccoB OOMEHa BEIIECTB U MPEBpaIEHUs
SHEPrUU B KIIETKE, ¢dorocuHTe3a,
IUTACTUYECKOTO0 M HHEPreTH4ecKoro oOMeHa,
XEMOCHHTE3A, MHTO3, Meno3a,
OILIOIOTBOPEHUS], PA3BUTHSL U Pa3MHOXKEHUS,

THITOTE3,

BbinyckHuK 0yaer 3HAKOT:
c(OpPMHPOBAHHOCTh 3HAHUN O MECTE U POIHU
OMOJOTMM B CHUCTEME HAYYHOIO 3HAHUA
€CTeCTBEHHBIX HayK, B (opMupoBaHUH
COBPEMEHHO eCTEeCTBEHHO-HAYYHON KapTUHBI
MHUpa ¥ Hay4dHOTO MHPOBO33PEHMSI, O BKJIAJEC
POCCHHCKMX U 3apyOCKHBIX  yUYEHBIX-
OHO0I0TOB B pa3BuTHE ouosoruw,
(GyHKIIMOHAIBLHOU TPAMOTHOCTH YeJIOBEKa AJIs
pelieHusT  JKU3HEHHBIX  3aj]ad;  yMEHHeE
packpbIiBaTh  COJEp)KaHuE OHUOJOrHMYECKUX
TEPMUHOB W TOHSATHHA: JKM3Hb, KJIETKA,
opranusM, metabonu3M (0OMEH BEIIEeCTB U
IIpeBpaLICHUE SHEPTUN), roMeocTas
(camoperymnsuus), ypOBHEBas OpraHu3alus
JKUBBIX ~ CHUCTEM,  CaMOBOCIPOM3BEICHUE
(penpomyKuusi), HACJIEJICTBEHHOCTH,
M3MEHYMBOCTb, POCT W pPAa3BUTHE; yMEHHE
u3Naratb OMOJOTHYECKUE TEOPUH (KJIETOYHAS,
XpOMOCOMHasi, MYyTallMOHHAas, IEHTpaJbHas
JIoTMa MOJIEKYJISIpHON Ouonorun), 3akoHsl (I
Menpnens, T. Moprana, H.W1. BaBunoBa) u
yueHus (0 IeHTpax MHOrooOpasus U
IIPOMCXO0XKICHNS KYJbTYpHBIX pactenuii H.1.
BaBunoBa), ompeaensaTe  TpaHUIBl  UX
IPUMEHUMOCTH K JKUBBIM CHCTEMaM; YMEHHUE
pacKkpelBaTh  COAEp)KaHUE  OMOJIOTMYECKUX
TEPMUHOB W TIOHSATHI: BHJ, TOMYISALNA,
reHO(QOH, HBOJIOLMS, JABWXKYIIME CHIIBI
(akTOpBI) IBONIIOIUHU, MPUCTIOCOOIIEHHOCTH
OpraHU3MOB, BU000pa30BaHue,
JKOJIOTMYECKHE  (PaKTOpbl,  3KOCHUCTEMA,
IPOAYLIEHThI, KOHCYMEHTHI, peAYLIEHTHI, LIETTH
MUTaHUS, HKOJIOTHYECKas nUpaMuIa,
ouoreoneHo3, Ouocdepa; ymeHue u3zIaraTh
OMoNoru4eckue TEOpUH  (IBOJIIOLMOHHAA
teopust Y. JlapBuHA, CHHTETHYECKas TEOpHUs
ABOJIIOLIMM), 3aKOHBI M 3aKOHOMEPHOCTH
(3apompimieBoro  cxoactea  K.M.  boapa,
YepeIOBAHMS TVIaBHBIX HAIIPaBJICHUHN W ITyTEeH
ssomonn  A.H. CeBepuoBa, ydeHus o
ouocepe B.M. Bepnanckoro), ompenensith
TPaHUIBI WX TPUMEHUMOCTH K IKUBBIM
CUCTEMaM;

BeinyckHuK Oyaer ymerhb:

yMEHUE  BIAACTb  METOJAMU  HAy4HOIO
NO3HAHUs B Ouosoruu: HaONIOAEHUE U
OIIMCaHUE JKUBBIX CHCTEM, IIPOLECCOB U
ABJICHUM, OpraHM3alys W  IPOBEICHHUE
OMOJIOTHYECKOT0 SKCIIEPUMEHTA, BHIABIKECHHE
TMIIOTE3b], BBISIBICHHUE 3aBUCUMOCTH MEXKIY
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WHIWBUIYAIGHOTO  Pa3BUTHS  OpraHM3Ma
(oHTOTEHE3a), OOpPHOBI 3a CYIIECTBOBAHUE,
€CTeCTBEHHOTO OTOOpa, BHI000pA30BaHHMS,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpele
OOUTaHUs1, BIUSHHUS KOMIIOHEHTOB DKOCHUCTEM,
AHTPOTIOTEHHBIX M3MEHEHUH B IKOCUCTEMAX
CBOCH MECTHOCTH, KPYroBOpOTa BEIICCTB WU
MpeBpalieHue SHeprun B ouocdepe;

7) chOpMHUPOBAHHOCTh YMEHHS TNPUMEHSTH
MOJIyYCHHBIC  3HAHUS s OOBSICHEHUs
OMOJIOTUYECKHUX TPOIECCOB M SIBICHUH, IS
NPUHATUS ~ NPAKTHYECKUX  PCHICHUH B
MTOBCETHEBHOM JKMU3HU C IIEIBI0 00eCTIeueHHMsI
0€30MMaCHOCTH CBOETO 3JI0POBBSI H 3J0POBBS
OKPYIKarOIIHUX JFOICH, COOJTrO ICHMSI
3JI0pOBOTO 00pa3a KU3HU, HOPM T'PAMOTHOTO
MOBEJICHHSI B OKPYKArOIIEH IPUPOIHOI cpejie;
MMOHMMAaHUE HEOOXOJIMMOCTH HCIOJIb30BaHUS
JNOCTYDKEHUH  COBPEMEHHOW OWOJIOTUH |
OMOTEXHOJIOTHIA TUTS PaIMOHAIILHOTO
MIPUPOJIOTIOIE30BAHHS,

8) chopMUPOBAaHHOCTH YMEHHS PEIIAIOT
OHMOJIOTHYECKHE 3aja4M, COCTaBJIATh
TCHOTUITUYECKUE CXEMBI CKPEIIMBAHHS IS
pasHBIX THIIOB HACIICJOBaHHS TPU3HAKOB Yy
OpPTaHHW3MOB, COCTaBJIATH CXEMBI IEpPeHOCa
BEIIECTB U DHEPrUM B HSKOCUCTEMax (IIemu
MTUTAHUS, TUIIEBHIC CETH ),

9) chopMUPOBAHHOCTh YMEHHH KPUTHYECKU
OIICHUBAOT WH(POPMAITUIO OHOJIOTHYECKOTO
COJIEp>KaHusl, BKIIOYAIOIIYIO MCEBIOHAYYHbIE
3HAHUS W3 PA3IMYHBIX UCTOYHUKOB (CPEIICTBA
MaccoBoi HH(OpPMAIINH, HAYYHO-TIOMYIISIPHBIE
MaTepHasbl); HHTEPIPETUPOBATH ITHUCCKUE
aCTMeKThl COBPEMEHHBIX HCCIIEJJOBAaHUMA B
OWOJIOTHH,  MEIWIMHE, OWOTEXHOJIOTHUH;
paccMaTpuBaroT TI0OANbHBIE YKOJOTHYECKHE
MPOOJIEMBI COBPEMEHHOCTH, ()OPMUPOBATH TIO
OTHONICHUIO K HUM COOCTBEHHYIO MO3HIIHIO;
10) chopmMupoBaHHOCTh YMEHHUU CO3/1aBaTh
COOCTBEHHBIC  THUCHMEHHBIE W  YCTHBIE
COOOIllEHN Ha OCHOBE OHOJIOTMYECKOM
nH(OpPMALIUA W3 HECKOIbKUX HMCTOYHUKOB,
TPaMOTHO HCTIOIB30BATh TMOHSTUHUHBIN
amrmapar OMOJIOTHH.

UCCIICYEMBIMH ~ BEJTHYHHAMH, OOBSICHEHHE
HOJIy‘-IeHHBIX pe3y.HBTaTOB, HNCIIOJIBb30BAHHBIX
HAYYHBIX TOHIATHI, TEOPUI U 3aKOHOB, yMEHHUE
JcJiaTb BBIBOJAbI HA OCHOBAHUU HOJIy‘-IeHHLIX
pe3y/IbTaTOB; yMeHHe BEIIEIIATH
CYLICCTBEHHBIC IIPU3HAKU BUPYCOB, KIIETOK
[POKAPHOT U DYKAPHOT, OJHOKIETOYHBIX H
MHOTI'OKJICTOYHBIX OpI‘aHI/I3MOB, OCO6CHHOCTI/I
IPOIIECCOB: OOMEHA BEIECTB U IIPEBPAICHHS
SHEPTUU B KJIETKE, (dboTocuHTE3A,
IUTACTHYECKOTO0 M JHEPreTHYECKOro OOMeHa,

XEMOCHHTE3a, MHTO34, Meio3a,
OTUTIOJIOTBOPEHUS, Pa3MHOKEHUS,
I/IHIII/IBI/II[ya.HI)HOFO pa3BI/ITI/I$I opraHmMa

(oHTOreHEe3); yMEHHUE MPUMEHSTh OTy4YeHHbIE
3HaHUSA IS OOBIACHCHHS OHMOJIOTHMYECKHX
MpOIECCOB U SIBICHUM, MJI1 TNPUHATUA
MPAKTUYECKUX PEIICHU B IOBCEIHEBHOU
JKM3HH C LIENBI0 00ecIieyeHnuss 0e30IacHOCTH
CBOEr0 3JI0POBbS M 3J0POBbSl OKPYKAIOIIUX
JMoNiel, COOJIOIGHHS HOPM  T'PaMOTHOTO
IIOBEJICHUS B OKPY>KAIOLIEH IPUPOIHON Ccpee,
MMOHHUMAaHUE HEOOXOIMMOCTH MCIIOJIb30BaHUS
JOCTIDKEHUH  COBPEMEHHOW OHOJOTMH U
OHMOTEXHOJIOTHH JUTSE palMOHAIBHOTO
MPUPOAONOJIb30BAHUS; YMEHHME  pellaTh
JJIEeMEHTapHble TEHETHMYECKHE 3a7aud Ha
MOHO- W  JWUTHOPUIHOE  CKpEIMBaHHE,
CIHCIUICHHOE  HAacJeIOBaHHE, COCTaBIIATh
CXEMBbl MOHOTHMOPHIHOTO CKpEIIMBAHUS IS
MpPEACKa3aHusl HACJIEJAOBAHUS MPU3HAKOB Y
OpPraHU3MOB; YMEHHME BIIAJIETh METOJAMHU
Hay4HOI'0 MMO3HAHUS B OHOJIOTHH:
HAOJIOJICHUE MW OIMCAHHE JKHBBIX CHCTEM,
MPOLIECCOB W  SIBICHUM, OpraHu3auus u
MPOBEICHUE OMOJIOTMYECKOTO IKCIIEPUMEHTA,

BBIIBIKEHUE TUIIOTE3bI, BBISIBJICHUE
3aBHCHUMOCTH MEXTY HCCIIeTyeMBIMHU
BEJIMUYMHAMH,  OOBSCHEHHE  IOJTYYEHHBIX
pe3yJIbTaTOB,  HCIIOJB30BAHHBIX  HAYYHBIX
MOHATHI, TEOpPUN U 3aKOHOB, YMEHHE JIeNaTh
BBIBOJIBI HA  OCHOBAHWHM  ITOJYYCHHBIX
pe3yIbTaToB; yYMEHHE BBIIENATD
CYIIECTBECHHBIC MPU3HAKA CTPOCHHS
OHMOJIOTHYECKUX 00BEKTOB: BUJIOB,
MOMYJISIIIAK,  TPOAYIICHTOB, KOHCYMEHTOB,
pPEAYIEHTOB, OHMOTEOIIEHO30B U DKOCHUCTEM,
OCOOCHHOCTH TIPOIIECCOB: HACJICJICTBEHHOM
W3MEHYUBOCTH,  €CTECTBEHHOTO  OTOOpa,
BHJ1000pa30BaHMs, MIPUCTIOCOOICHHOCTH
OpraHW3MOB,  JCWCTBHUA  DKOJOTUYECKUX

(bakTOpOB Ha OpPraHW3MBbI, IEPEHOCA BEUIECTB
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U TOTOKa DJSHEPrud B DKOCHCTEMAX,
AHTPOIIOTEHHBIX M3MEHEHHH B 3KOCHUCTEMax
CBOCH MECTHOCTH, KpPYroBOpPOTa BEIIECTB U
OMOTCOXMMHUYECKUX IUKIOB B Ouocdepe;
YMEHHE NMPUMEHSATh NOMYyYEHHbIC 3HAHUS IS
00BsICHEHUSI OWOJIOTHYECKUX TMPOIECCOB H
ABIIGHUM, I T[PUHATHS — HPAKTHYECKUX
pEUICHUN B IIOBCEJHEBHOM XU3HHU C LEIBIO
obecrieueHns 6E30MaCHOCTH CBOETO 3/10POBbS
u 3JI0POBBS OKPYKaIOMIUX JIO/IEH,
coOII0ICHHs] HOPM TPAaMOTHOTO IOBEJICHUS B
OKpY’Kalolle IpUpoaHOl cpene, MOHNMaHue
HEO0OXOIUMOCTH UCIOJIb30BaHUS JOCTUKECHHIMA
COBPEMEHHOU OWOJIOTHH JIJIsl PAllMOHATIBHOTO
NPUPOAONONB30BaHUS;  YMEHHE  peularh
DJIEMEHTApHBIE ~ OWOJIOTMYECKHE  3aJaud,
COCTaBIISITh CXEMbI TMEPEHOCa BEIIECTB H
SHEPruM B JKOcUCTeMaX (Lenu MUTaHUS);
YMEHHE  BBINOJHATH  J1A0OpATOpHBIE |
NpaKTUYeCKre paboThl, COOMIONATh MpaBHIIA
npu pabote ¢ y4eOHBIM M J1aOOPATOPHBIM
000pyOBaHUEM; yMEHHE KPUTHYECKH
OILICHUBATh u UHTEPIPETUPOBATD
nH(popMaIrio OUOJOTUYECKOTO COACPKAHUS,
BKJIIOUAIOIIYIO TICEBJJOHAYYHbIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM
uHopManuy, HaY4YHO-TIONYJISIpHbIE
MaTepuaibl), pacCMaTpuBaTh TIJIO0ATBHBIC
HKOJIOTUYECKUE TPOOJIEMbl COBPEMEHHOCTH,
dbopMHpoBaTE O OTHOIIEHUIO K HHUM
COOCTBEHHYIO MO3MIIMIO; YMEHHE CO3/1aBaTh
COOCTBEHHBIE = NHUCHMEHHBIE W  YCTHBIC
cooOuieHus,  00o0mas  OMOJOTHYECKYIO
MHPOPMALIMIO W3 HECKOJIBKHX HCTOYHUKOB,
IpaMOTHO UCIOJIb30BaTh MOHATUIHBIN
anmapat OUOJIOTHH.

BeinyckHuk MOJIYYHT BO3MO’KHOCTh
HAYYUThCH:

HabmtoiatoT, ONMCHIBAIOT KHUBBIE CHUCTEMBI,
IIPOLIECCHl U SABJICHMs, OPraHU30BBIBATH W
MPOBOAUTH OWOJIOTMYECKUE HKCIIEPUMEHTHI,

BBIABHUI'aIOT THUITOTE3HbI, BBISIBJIATH
3aBHUCUMOCTbH MCKIY HCCICAYEMBIMHA
BCINMYHUHAMMU, OOBSICHATH IOJIYYCHHBIC

pe3ynbTaThl U (OPMYIUPOBATH BHIBOJIBI

2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEJIMETA

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4eOHOIl padoThl
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Bun yueOHo# padoThI Oovem uacos
Oo0s3aTesbHAsI AyIUTOPHAA y4eOHAasi HArpy3Ka (Bcero) 68
B TOM YHCJIE:
JIEKIUU 20
71ab0paToOpHbIC 3aHATHUS
MIPAKTUYECKUE 3aHATHS 48

Hmoeosas ammecmayus 6 hopme oughghepenyuposannozo 3auema




2.2. KanenaapHo-TeMaTH4YeCKHUil IUIaH U coJep:KaHue Y4eOHOTI0 NnpeIMeTa «KHAauMeHOBaHMe»

18

HaunmeHoBaHHe
Pa3eyoB U TeM

Tema 3aHsaTHus.
Coaeprxanue y4eOHOro MaTepuaJia, JJabopaTopHbie H
NpaKTHYecKHe 3aHATUS 00yUYaroLIuXCs

KoanuectB
0 9acoB

Ilnanupyemblie BUBI 1eATEILHOCTH
00yYaroIuXcs UCXOs U3 MPeIMeTHbIX
U MeTanpeIMeTHBIX pPe3yJbTATOB

DJ1eKTPOHHbIE U
nudpoBbie pecypcesbl

1

2

3

4

5

Tema 1
Bbuosgoruns kak
HAyKa

JIM4HOCTHBIE pe3yJbTaTbl: HAJIUYHE MOTHBALMH K OOYYCHUIO
Ouosnornu,  CPOPMUPOBAHHOCTH  TPAKIAHCKOH  MO3ULIUHU
oOyyaromerocss Kak aKTUBHOIO M OTBETCTBEHHOTO 4JIEHa
poccuiickoro  ob0mecTBa, CHOPMUPOBAHHOCTH  POCCHUCKOI
IpaXIaHCKOM WIEHTHUYHOCTH, MATPUOTU3Ma, YBAXKEHUS K CBOEMY
Hapoay, YyBCTBAa OTBETCTBEHHOCTH Iepe] PoauHoM, ropaocTu 3a
CBOM Kpall, cBO10 PoauHy, CBOHl SI3bIK U KyJNbTYpY, MPOLLIOE U
HacToslIlee MHOTOHALMOHAIBHOTO Hapoaa Poccun
Mo3naBateabuble YY/: caMocTOATENEHO (QOPMYIUPYIOT U
aKTYalIH3UPYIOT MPOOJeMy, paccCMaTpUBAaIOT €€ BCECTOPOHHE,
CTPOUTH JIOTHYECKHE PACCY>KACHUS (WHAYKTUBHBIE, IEIyKTUBHEIE,
M0 aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W IMPOTHUBOPEYHS B
paccMaTpuUBaeMbIX  SBJICHUAX, (OPMYJUPYIOT BBIBOABI U
3aKJIFOYEHUS;

PerynstuBabie  YY/: CaMOCTOATENIBHO  OCYIIECTBIATH
MO3HABATEIBHYIO JESTEIBHOCTD, BBISABISATH MPOOJIEMBI, CTABUTh U
bopMyIupyrOT COOCTBEHHBIE 3agaud B  00pa3oBaTeIbHOU
JIEATENIbHOCTH U )KU3HEHHBIX CUTYalINsX;

CaMOCTOSITETIFHO COCTABJIATH IJIAH PEIIeHUS MPOOIEMbI C YUETOM
UMEIOIIUXCSI  PECYpCOB, COOCTBEHHBIX  BO3MOXKHOCTEH U
MpeANnOYTEHUI

KovmmynunkatuBHble YY/I: akTUBHO Y4acTBYIOT B JIMAJIOTe WM
JUCKYCCHH TI0 CYHIECTBY 0OCy>KAaeMol TeMbl (YMEHHE 3aJaloT
BOIPOCHI, BBICKA3bIBAIOT CYXIECHUS OTHOCHUTEIBHO BBIIIOJHEHMS
MpeJTaraeMoi 3aJauy, YIUTHIBAIOT MHTEPECHI U COTJIACOBAHHOCTD
MO3UIMHA APYTUX YIaCTHUKOB THAJIOTA WM JUCKYCCHH)

Conep:xanue

1 Bbuonorusi  kak  Hayka. CBsasu  Ouonormm  C
0O0IIIECTBEHHBIMH, TeXHUYECKUMHU u JIIPYTHUMU
€CTECTBEHHBIMH HayKamH, puitocopuei, peyiurueii, STUKOH,
ACTeTUKOW W mpaBoM. Ponb Ouonorum B (hopMHpOBaHUU

PackpbiBaloT copepxaHue TEPMHUHOB U
TTOHATHIA: HAy4YHOE€  MHPOBO33pPEHUE,
Hay4Hasl KapTUHA MHpa, HAYYHBbIM METON,
TUIIOTE3a, TEOPHUSI, METOBI HCCIIETOBAHUS.

https://resh.edu.ru/s
ubject/lesson/3827/st
art/



https://resh.edu.ru/subject/lesson/3827/start/
https://resh.edu.ru/subject/lesson/3827/start/
https://resh.edu.ru/subject/lesson/3827/start/
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COBpeMEHHOW Hay4yHOW KapTuHBI Mupa. Cucrema
OMOJIOTMYECKUX HAYK.

XapakTepu3yloT OHOJIOTHIO KaK HayKy, eé
MECTO U POJIb CPEIU IPYTUX €CTECTBEHHBIX
Hayk. [lepeuncnstor pazmens OHOIOTHE B
COOTBETCTBHH C OOBEKTAMH H3YUCHHUS.
HasrpiBarot BayKHEHIIINE oTpaciu
OHOJIOTHYECKMX  3HAHMA W 3a7a4H,
crosmue nepen onomorueit XXI.

IIpakTHyeckue u 1adGopaTopHbie 3aHATHS

1 | Opakrnyeckoe 3ausitue 1. «/cnonp3oBaHNE Pa3IUIHBIX
METO/IOB TP M3YYCHUN OMOIOTHUECKUX OOBEKTOBY.
Metonsl TO3HAaHUS KUBOW mpupoAbl  (HabmroneHwe,
SKCIEPUMEHT, ONHCaHhe, HW3MepeHHe, KiIacCUHKalus,
MOJICJIMPOBAHKE, CTATUCTHYECKAss 00paOdOTKa JAaHHBIX ).

PackpbiBaroT copepkaHHe TEPMHUHOB H
MOHATUH: HAy4YHBIM METOA, METOAbI
WCCIIETIOBAHUSI.

XapakTepu3ylOT  OCHOBHBIE  METOBI
MO3HAHUS KUBOH MPUPOJIBI: HAOIIIOJCHHUE,
OKCIIEPUMEHT, OIMCaHWe, W3MEepeHHe,
KIaccuuKaIms, MOJICTTUPOBAHUE,
CTaTUCTHYECKass 00paboTKa JaHHBIX

Tema 2. ’KuBble
CHCTEMBbI H X
opraHu3anus

JIM4HOCTHBIE pe3yJIbTaThI: c(hOpMHUPOBAHHOCTH
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS OMOJIOTHHU U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha
JMaJiore KyJbTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
MOJIUKYJBTYPHOM MHUPE

Mo3naBateabuble YYJ:  QopMupoBarh Hay4YHBIA  THI
MBIIICHUS, BIAJACTh HAYYHOM TEPMUHOJIOTHEH, KIFOYCBBIMU
MOHATUSIMU U METOJJAMU;

BBUIBIISITh IPUYMHHO-CICACTBEHHBIE CBA3M WU AKTyaJIU3UPOBATH
3a/1auy, BBIJIBUTAIOT TUIIOTE3Y €€ PEIICHIs], HAaXOAUTh apTyMEHTHI
JUISL IOKA3aTeIhCTBA CBOMX YTBEPIKICHHUM, 3a/1aBaTh MapaMeTPhl U
KpUTEPHUH PELICHUS;

PerynsTusnbie YY/{: BiaJeTh HaBbIKAMHM I103HABaTEIbHOU
pebrekcun Kak  OCO3HAHHUS  COBEPINAEMBIX JICHCTBUH W
MBICIIUTENIBHBIX ~ IPOLIECCOB, HMX PE3YJIbTaTOB W OCHOBAHMIA;
UCIIOTIB30BaTh TPUEMBI pehIeKCHY JIJISl OIICHKH CUTYAIl|H, BHIOOpa
BEPHOTO PEIICHUS

KommynukaTuBHbie Y'Y /I: aKTUBHO y4acTBOBATh B IUAJIOre WK
JIUCKYCCHU TI0 CYIIIECTBY 00CYXIaeMoil TeMbl (YMEHHE 3aaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBITIOJIHCHHUS
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npeasaraeMoi 3afauy, y4uThIBaTh HHTEPECHl U COTIIACOBAHHOCTh
MO3HULHUI JPYTUX YYaCTHUKOB AUAJIOTA MM JUCKYCCHN);

Conep:xanue yueOHOro MaTepuaJia

https://resh.edu.ru/s

1

BuoJsioruyeckue cucTeMsl, MPoIecChl U UX U3yYeHHUE.
Kusbie cuctemsl (OMOcHCTEMBI) KaK MPEOMET H3ydeHUs
ouonorun. OTIAMYUE XHUBBIX CHCTEM OT HEOPraHUYECKOH
npuponsl. CBoiicTBa OHWOCHCTEM W WX pasHOOOpaswme.
YpoBHM  oOpraHu3anmuéd  OHMOCHCTEM:  MOJIEKYISIPHBIN,
OpPTaHOUIAHOKJICTOYHBIH, OPraHU3MEHHBIH, MOMYJISHOHHO-
BUJIOBOH, 3KOCHUCTEMHBIN (6MO-TeoLeHOTHYECKHIA),
ounocdepnsrii. Haykn, n3yyarornme OHOCHCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3aIHH.

PackpbiBatoT copepkaHME€ TEPMUHOB H
NOHATHH:  cHCTeMa,  OWOJOTHYecKas
CHCTEMa, DJIEMEHTBI CHUCTEMBI, CTPYKTYpa
OuocucTeMbl, CBOICTBA JKHMBBIX CHCTEM,
OOMEH BELIeCTB, Pa3MHOXCEHHE, pOCT,
pasBuTHE, HaCJIEICTBEHHOCTH,
U3MCHYUBOCTB, PasapaKuMoCTb,
SHEPro3aBUCUMOCTh, YPOBHH OpPraHU3aLUuH
Ku3HH (Onocucrem).

XapakTepu3yloT TPUHUMUIIBI OpraHu3aluu
O6uocucrem: OTKPBITOCTb, BBICOKast
YIOPAIOYECHHOCTD, caMOoperyJisLusi,
HEPAPXUYHOCTb.

[lepeuncnaOT yHUBEpCabHBIE CBOMICTBA
JKUBOTO: €JUHCTBO XHMHYECKOI'O COCTaBa,
pa3ApaKUMOCTh, JIBUKEHHE, TOMEOCTas,
pOCT W pa3BUTHE, HACIEACTBEHHOCTS,
HU3MEHYUBOCTD, SBOJIOLHSA
(mpucrocobieHne K W3MEHSIIOIUMCS
YCIIOBUSIM).

[IpuBosAT mpuMepsl OHOCHCTEM PAa3HOTO
YPOBHS OpraHU3allud M CPaBHUBAIOT
IMPOABJICHUSA CBOWCTB KMBOTr0 Ha Ppa3HbIX
YPOBHSIX.

XapakTepu3yloT OCHOBHBIE IPOLECCHI,
MpoTeKarone B OuocucTemMax: OOMeH
BEIIECTB ¥  MpEBpalllcHHe DHEPruH,
CaMOBOCIIPOM3BE/ICHHE, CaMOPETyIILUs,
pasBHTHE.

Cobmrogaror rpaBuia
OTHOIIICHHUS K )KUBOW IPUpOJIE.

OepexHOro

ubject/lesson/3827/st
art/118940/

Tema 3.

Conep:xanue yueOHOro MaTepuaJia

1

Xumudeckuii cocraB KjeTku. Boga u mMuHepajibHbIe
COJIH.

PackpriBatoT cojep)kaHHE TEPMHUHOB H
MOHSTHH: 9JIEMEHTHI-OUOTEeHBI,

XUMHUIECKas
OpraHu3anus >XKHUBOTO.
Heoprannueckue



https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
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XuMuuecknii
COCTaB M CTpPOeHue
KJIEeTKH

XUMHUUECKUH COCTaB KIIETKH. XHMHYCCKHEC DJIICMCHTHI:
MaKpO3JIEMEHTHI, MUKPOAJIEMEHTH. Boja u MuHepaibHbIe
BemiecTBa. (DYHKIWK BOABI W MHHEPAIBHBIX BEIIECTB B
kietke. [lognep:xkanue OCMOTHYECKOTr0 Oananca.

MaKpO3JIEMEHTHI, MHKPO3JIEMEHTHI;
MUHEpaJIbHbIE BEIICCTBA, MOJICKYJIA BOJIbI
Kak  JIUTONb,  BOJOPOJHBIC  CBSI3H;
TUAPOGUITHHBIC u ruapodoOHbBIE
BEIIECTBA.

Jloka3pIBalOT ~ €AMHCTBO  SJIEMEHTHOTO
cOCTaBa KakK OJTHO U3 CBONCTB )KHBOTO.
PacripenensroT XMMUYECKUE IEMEHTBI 110
rpymmnam B 3aBUCHMOCTH oT
KOJINYECTBCHHOTO TMPEJCTABUTEILCTBA B
OpraHu3Me;  XapaKTepu30BaTh  poJb
OTACJIBbHBIX 3JICMCHTOB.

BBUSIBISIOT  CBSI3b  MEXKAY  COCTaBOM,
CTPOCHUEM  MOJICKYIbl ~ XHUMHUYECKOTO
COCJIMHEHUS U er0 QYHKIHUSIMH B KIIETKE

BEIIECTBA, WX POJIb B
JKUBOW NPUPOIE
https://resh.edu.ru/s
ubject/lesson/5397/st
art/283870/

Beaku. CoctaB u cTpoeHue 0eJIKOB.

benkn. CoctaB m crpoeHne O€NKOB. AMHHOKHCIOTBI —
MOHOMEpBl ~ OenkoB. Hesamenumble © = 3aMEHUMBIE
AMUHOKHCIIOTBI. ~AMHHOKHCIIOTHBII  COCTaB.  YPOBHH
CTPYKTYpBI OEITKOBOM MOJIEKYJbl (IE€pBUYHAS, BTOpUYHAs,
TPETUYHAs W 4YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE
cBO¥icTBa OenKkoB. buosioruueckue GyHKIMU OCITKOB.

PackpbIBaroT copepkaHue TEPMHUHOB |
HOHATHI: OCNKH, MOJIUMEPBI, MOHOMEPHI,
AMHUHOKHUCIIOTHI, HeNTHIHAS CBSI3b,
TIOJIUIIENITH]I, JICHATypaIlusl.
XapakTepu3yroT ~ OemkM  Kak  KJlace
OpraHUYeCcKUX COETMHEHHI;
KIAaCCHQUIMPYIOT WX IO  CTPOSHHIO
(rmoOynsipHbie W GUOPHILISPHBIE OCIKH),
NEePEYHCISIOT U XapaKTepH3YIOT (QYHKIUH
0enKoB

depMeHTHI — OHOJIOTHYECKHE KATAIN3aTOPbI.
depMmeHTHl — OHonornveckue KartanuzaTopbl. CTpoeHue
(bepMeHTa: aKTUBHBII LIEHTP, CyOCTpaTHAs CHEUUPUIHOCTD.
Kodepmentel. Buramunbel. OTnuuust  QepMEHTOB  OT
HEOPraHWMYECKHUX KaTaln3aTopOB.

PackpbIBaroT cozpepkaHue TEPMHUHOB |
NOHATHI: (pEepMEHTBI, aKTUBHBIA IEHTP,
cyOcTpaTHas CHEeNU(pUIHOCTB,
KOpEepMEHThI,  OCNKU-aKTUBATOPBI |
OCIKN-UHTUOUTOPBI.

benku
https://resh.edu.ru/s
ubject/lesson/3840/st
art/163096/

Yriaesoanl. JIunuanl.

VYrneBompl:  MOHOcaxapwisl  (TJIIOKO3a, pubo3a |
Ne30Kcupru003a), nucaxapuisl (caxaposa, JIaKTo3a) H
nonucaxapuael  (Kpaxmaji,  [JIMKOTEH,  LEJUII003a).
buonornueckue (hyHKIUH YIJIEBOJOB. Jlunuipr:
TpurIMIepubl, hochomunuasl, crepouibl. ['napoduibHo-

PackpbIBalOT cojpepkaHWe TEPMHUHOB H
MOHATUI:  YTJIEBOJIbI, MOHOCAXapuJbl,
JUCAaxXapuIbl, IONMCAXapUIbl, TIFOKO3a,
pubo3a, JIe30KCcupuoo03a, caxaposa,
JIAKTO34, MajbTO3a, LIEIUTFOJIO3a
(keTdaTka), Kpaxmall, TITUKOTCH; JIUIIHIEI,



https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
https://resh.edu.ru/subject/lesson/3840/start/163096/
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ruapodoOHple  cBoiicTBa.  bmomormueckme — pyHKIIUH
munuaoB. CpaBHEHHE YTIJIEBOJOB, OCIIKOB U JIMITUJOB Kak
WCTOYHUKOB SHEPTUU

TPHUTIIALICPUIBI (>KHpBI, Macia),
¢dochomunupl, CTEPOUIBI.
XapakTepu3yloT YIIeBOJBI, JHIUABI KakK
KJacc OPTaHNYeCKHX COCTMHEHUH.
KnaccnpuuupytoT yriieBos! v TUIHIBI IO
CTPOCHHWIO;  TMEPEUYHCISIIOT  (PYHKIUH
YIJIEBOZOB W JHUMUAOB. CXeMaTHYecKn
n300paXkaroT CTpOCHHE MOJIEKYT
YIJI€BOJIOB, JUIUAOB

HyxkiennoBbie KucaotTbl. AT®.

Hyxneunoseie xucnotel: JIHK u PHK. Hykneotuasr —
MOHOMEpPBI HYKJIEMHOBBIX KUCJIOT. CTpoeHue M (yHKIUHU
JOHK. Crpoenne u ¢ynknuu PHK. AT®: crpoenue u
(byHKIIH.

PackpbiBatoT copepkaHME€ TEPMUHOB H

TIOHSTHI: JI€30KCHPUOOHYKIICHHOBAS
kucnora  (AHK),  pubonyknenHoBas
KHCJIOTa (PHK), HYKJICOTH]I,
NOJMHYKJICOTUAHAS Lenb

(TONMHYKJICOTH), KOMIUIEMEHTapHOCTb,
¢ynkumn JJHK (xpanenue u mepemaua
HACJIEJICTBEHHON WH(OpPMANNK); BUIBI
PHK (undbopmannonHas, TpaHCHOpTHAs,
pubocomaibHas);  aaeHo3uHTpUbochar
(AT®), makpospruveckas CBs3b.

XapakTepu3yloT HYKICHHOBBIE KHCIIOTHI
KaK XUMHUYCCKUC COCAMHCHUSA U HOCUTCIIN
HaCJIe/ICTBEHHOW MH(QOPMAIIHH.

Hcropuss u Meroabl udyyeHusi kierku. Kierounas
TeopHs.

Huronorus — Hayka o kietke. Kierounas reopust — npumep
B3aMMOJECHCTBUS Hael U (pakToB B HAYYHOM MO3HAHUH. .
MCTOJII)I HU3YUCHHA KIICTKH.

PackpbiBaloT copepxaHue TEPMHUHOB U
HOHATHH:

KJIETKA, LIMTOJIOTHSI; PacCKphIBAIOT
COACpXKAHUE  MOJONKEHUH  KIETOUHOH
TEOPHH.

Ilepeunciusror u XapaKTEPU3YyIOT
OCHOBHBIE METOJIbI H3YYEHHUS] KIJIETKHU
(IpUTOTOBIIEHUE CPE30B, OKpAIIMBAHHE,
MHKPOCKOITHPOBAHWE,
1eHTpU(yrupoBaHue, KyJIbTHBHPOBAHUE
KJIETOK U TKaHEH)

HuTonorus
https://resh.edu.ru/sub
ject/lesson/5383/start/

KieTka Kak mej1ocTHAf :KNBasl CHCTEMa.
Kitetka xak menoctHas xuBasi cuctema. OO0mme npu3HaKu

PackpbiBaloT copepxaHue TEPMHUHOB U
MOHATUH:  KJIETKH  (DyKapHOTHYECKas,



https://resh.edu.ru/subject/lesson/5383/start/
https://resh.edu.ru/subject/lesson/5383/start/
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KJIETOK: 3aMKHYyTasi Hapy>kHasi memOpaHa, monekymnsl JJHK
KaK TeHeTUYeCKUH amnmapar, cuctemMa cuHTe3a Oenka. THrmebl
KJICTOK: JyKapHoTH4YecKas U IIPOKAPUOTHUYECKAs.
OCOOCHHOCTH  CTPOCHHUS TPOKAPUOTHYCCKOW  KIICTKH.
Knerounas crenka Gaxtepuil. CTpoeHUE SYKapHOTHYECKOH
KJeTKd. OCHOBHBIE OTJIMYHSA PAaCTUTEIBHOW, KUBOTHOM U
rpubHOM KiIeTKH. [I0BEepXHOCTHBIE CTPYKTYPBI — KJICTOUHAs!
CTeHKa, TJIMKOKAIWKC, WX ¢yHKuuu. I[lnazmatuueckas
MeMmOpaHa, ee cBoiictBa W ¢yHkuun. LluToruasma u ee
opranounabsl. OxHoMeMOpanHble opranouabl kineTku: JIIC,
annmapat  [ompmxu,  nu3ocombl.  IlomyaBTOHOMHEBIE
OpraHouabl KIICTKU: MHUTOXOHAPUH, I1aCTUubl.
[IpoucxoxneHne MUTOXOHAPHUIA U mIacTuA. Buasl mnactua.
HememOpanHble ~ opraHoWMABl  KIIETKH: pubOCOMBEI,
KJIIETOYHBIA LIEHTP, LEHTPUOJIHM ,PECHUYKH, IKIYTUKH.
@yHKIIMU OpPraHoOMJOB KIETKU. Britouenus. fnpo -
perynsaTopHeld LeHTp kietku. CTpoeHHe supa: siiepHast
000J104Ka, KapHuoIyiazmMa, XpoMaTrH, SAPBILIKO.

MPOKAPUOTHIECKAs), IIa3MaTuydecKas
MeMOpaHa (Tu1a3MajeMma), TIIMKOKAIIUKC,
TPaAHCIIOPT BEIIECTB (TaccuBHBIH,
aKTHBHBIA),  SHIOMHUTO3  ((harommros,
MUHOLIUTO3),  SK30LIMTO3,  KJICTOYHAs
CTCHKA, HYKJICOUI.

CpaBHUBAIOT MEXITy co0oif

SYKapHOTHYECKHE M MPOKAPUOTUUECKHUE
KJIETKH; OTMEUAIOT CXOJCTBO M Pa3Inyus B
CTPOCHHHU KIETOK OakTepuil, KMBOTHBIX,
pacTeHuii u rpruOOB

IIpakTnyeckne u JadopaTOpHbIE 3aHATHSA 6

I[pakTnyeckoe 3anaTHe 2. «BolsBieHHe ocoOeHHOCTEH 2 OnuchBalOT ~ CTPOEHHE AaMHHOKHCIIOT,

CTpOeHUs U QYHKIUH OETTKOB» MUIIYT peaxuuio COCAMHEHHS
AMHUHOKHCIIOT.

[pakTnyeckoe 3anaTHe 2. «BolsBieHue ocoOeHHOCTEH 1 YKka3pIBalOT OTIWYUS  (EPMEHTOB  OT

(depmeHTOB. M3yueHHe KaTaJUTUYECKOW aKTUBHOCTH HEOPraHMYEeCKHUX KaTaIn3aTOPOB.

(hepMeHTOB (Ha IpUMEpEe aMUJIa3bl M KaTaJla3bl)» OOBsCHAIOT  poib  (EepMEHTOB B
(YHKIMOHUPOBAHWU KHMBBIX CHUCTEM, B
MPOMBIIIJIGHHOCTH, B  MEAWIMHE, B
MOBCEAHEBHON >KM3HM YesoBeka. [lenmarot
BBIBOJI 00 aKTHBHOCTH KaTayasbl.

IMpakTnyeckoe 3ansTue 3. «BolsBIeHHEe CXOJACTBA U 2 OTMeuaroT  OCOOCHHOCTH  CTPOCHHUS

pasnmunune monekyn JHK u PHK, ux ¢ynxmmii»

MOJIEKYJ HYKJIeHHOBBIX Kuciot (/JHK,
PHK) u ATO. CxeMaTtuyecku
M300paKaOT CTPOCHHWE  HYKICOTHJIOB,
MOJIEKYT HYKJIEMHOBBIX KHCJIOT.
CpaBHUBAIOT CTPOCHHE MOJIEKYJI.
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4 JlaGopaTopHasa paGora 1. «l3ydeHue CTPOEHHUS KIETOK
pacTeHMI, XUBOTHBIX M OaKTEpUI IMOJ MHKPOCKOIIOM Ha
TOTOBBIX MHKPOIIPENapaTax u UX OMUCAHUCH

PackpsIBaroT conepikaHWe TEPMHHOB U
NOHATHI:  IMTOIUIa3Ma,  OPTaHOMIBI,
SHIOIIIa3MAaTHISCKAs CeTh (BIIO),
anmapaT [ oJbPKH, JTH30COMBI, BaKyoOJb,
MHUTOXOHJIPUH, TUIACTHIBI (XJIOPOILIACTHI,
XPOMOILIACTHI, JICHKOIUIACTBI), PUOOCOMBI,
MHKpPOTPYOOYKH,  KJIETOYHBIH  IIGHTP
(ueHTpocoMa),  PECHHMYKH,  JKT'YTHKH,
BKJIFOYCHUS, S7IPO, sACpHas 000JI0uKa,
Kapuorula3mMa,  XpOMAaTHH,  SIPBIIIKO,
XPOMOCOMBI.

OnuCHIBAIOT CTPOCHUE 3YKAPUOTHYCCKOU
KJIETKM 10  W300paXeHWsIM W  Ha

MHKpOIIpenaparax; KIacCH(UIHPYIOT
OpTraHoOubI B 3aBUCHUMOCTH oT
ocobeHHOCTe! ux CTPOCHHUS
(omHOMEMOpaHHBIE, JIByMeMOpaHHEIE,

HEMEMOpaHHbIE); OMUCHIBAIOT (YHKLIUH
Ka)XJ0T0 OPraHom/1a B KJIETKe.
XapakTepus3yloT KIETOYHOE SIpO  Kak
MECTO XpaHEHus, nepenaun (yIBOCHHUE
XPOMOCOM) U peanu3anny (TPaHCKPHUIIIIHS)
HaCJIeICTBEHHOW MHPOPMAINH KICTKH.
[lepe4ncnsoT U ONUCHIBAIOT KOMIIOHEHTEI
aapa ¥ uX QYHKIUH.

CxeMaTH4HO  W300pa)kar0T  CTPOCHUE
PACTUTENBHON U )KUBOTHOM KJIETKU
OOBACHAIOT OHMOJIOTMYECKOE 3HAYEHHUE
TPAHCTIOPTA BEMIECTB B KIETKE.

MeMOpaHHBIC
OpTaHOUIbI
https://resh.edu.ru/sub
ject/lesson/3847/start/

Tema 4.
Kuznenesarein
HOCTh KJIETKH

JIn4HOCTHBIE pe3yabTaThl: OCO3HAHNE 3HAYCHUS TEOPETUIECKUX
3HaHUH 10 €CTECTBO3HAHHUIO JJIsl MPAKTHUYECKOH NesTeIbHOCTU
yenoBeka.  Vcronb3oBaloT — MPHOOpETEHHbIE  3HAHUS  JUIst
9KOJIOTHYECKH TPAMOTHOTO TMOBEJCHUSI B OKpYXKalolIeh cpene u
Ap.

Ilo3naBaTeabnnsie YVY/[:  AHanM3upOBaIOT, CpPaBHUBAIOT,
KJIACCU(QHUIIMPOBAIOT U 00O0OIIIAIOT MOHITHS: JaBAIOT OMNPECIICHUE
NOHATHSAM Ha OCHOBE HW3YyYEHHOTO HAa PAa3lIUYHBIX MpeIMeTax
yueOHOro MaTepHaa.



https://resh.edu.ru/subject/lesson/3847/start/
https://resh.edu.ru/subject/lesson/3847/start/
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PeryasituBabie YY/I: CamocTosTensHO OOHApyXKHWBalOT W
(hopMynHpOBaIOT YUeOHYIO POOIIEMY, ONpPEAesATh Uelb Y4eOHOH
JeSITeIbHOCTH, BEIOUPAIOT TEMY IIPOEKTa.

KommynukatuBuble YY/[: OtcramBas CBOIO TOYKY 3pEHHUS,
NPUBOIAT apryMEHTHI, IOATBEpKAas ux Qaxkramu. B auckyccumn
YMETh BBIABHHYTH KOHTPApPTyMEHTHI, Nepedpa3supoBalOT CBOIO
MBICIIb (BJIaICHUE MEXaHU3MOM SKBHUBAJICHTHBIX 3aMEH).

Cooeporcanue

OomMmen BemectB. [lnacTnueckuii o0MeH.

OOMeH BemIeCTB, WIM META00IMU3M. ACCUMUISIUS
(nmactudeckuit OOMEH) ¥ TUCCUMIIIAIUS (SHEPreTHYSCKUI
00MEH) — JBE CTOPOHBI €IUHOTO IMpoliecca MeTadoInu3Ma.
Pormes 3akOHOB cOXpaHEHHWsS BellecTBA W DJHEPrUH B
MOHMMaHWK MeTabomm3ma. Tumbl OOMEHa  BEIIECTB:
aBToTpo(HBII W TerepoTpodHbni. Poms ¢depMeHTOB B
oOMeHE BEIIECTB M TMPEBPAIlCHUHd JHEPTUM B KIETKE.
®orocunTe3. CperoBass u TemMHOBas (pa3wl (poTocmHTE3A.
Peaktmu  ortocuuTe3a. DddexkTuBHOCTE (PoTOCHHTE3A.
3navyeHne QoTocuHTE3a AN KWM3HU Ha 3emie. BriwmsHue
yCIIOBUH cpelibl Ha POTOCHHTE3 M CITOCOOBI MOBBIIICHHUS €T0
MPOJAYKTUBHOCTH Y KYJIbTYPHBIX PAcTeHUI. XEMOCHHTES.
XeMocuHTe3upytone Oakrepuu. 3HAYEHHE XEMOCHHTE3a
JUTS )KA3HU Ha 3eMUte.

PackpbiBatoT copepkaHHe TEPMHUHOB H
MOHATH: 0OMEH BELIECTB U MPEBpaIICHUE
SHeprum (MeTadoJM3M), ACCHUMUIISIIHA,
TUTACTHYECKH  OOMEH, JTMCCUMWIISLIUS,
DHEpPreTHYecKrii  0OMeH, (OTOCHUHTE3,
dhotonms, thochopunupoBanue,
NEPEHOCUYUK  NPOTOHOB,  XEMOCHHTE3.
OnuceiBaloT ~ (POTOCHUHTE3,  MPOIICCCHI,
MPOTEKAIOUIUE B CBETOBOM M TEMHOBOH
dasze. BrusBisitor NPUYUHHO
CJIeJICTBEHHBIE CBSI3H MEXTY
MOTJIONIEHHEM  COJIHEYHOM  3Hepruu
XJIOPOGUILTIOM U CHHTE30M MoieKyinr ATO.
CpaBHUBAIOT  HCXOJIHBIE  BEIIECTBA,
KOHEYHbIE  MPOAYKTBI W YCIIOBHSA
MPOTEKAaHUs  PEeaKUud  CBETOBOM U
TEMHOBOH (hazsr ¢doTocuHTE3A.
CpaBHHBAIOT (POTOCHHTE3 U XEMOCHHTE3.
OneHuBalOT 3HaueHHEe (HOTOCHUHTE3a MU
XeMOCHHTe3a JUIsl )KU3HU Ha 3emiie

https://resh.edu.ru/s
ubject/lesson/3917/st
art/

13.

JHepreTu4yeckuidi  0o0MeH. ODHepreTMdeckuiéi OOMEH B
kinerke.  PacumiemnieHne — BelecTs,  BbIOEJICHUE U
aKKyMyJUpOBaHHE  JHEPIrMM B  KJETKe.  OTarbl

sHepreTryeckoro oomena. ['mukonus. bpoxkeHren ero Bubl.
Kucnoponnoe okwuciaeHue, WIH KIETOYHOE JIbIXaHHE.
OxucnurensHoe  (ochopminpoBanue. IHHEKTHBHOCTD
SHEPTreTHYECKOro OOMeHa.

PackpbIBath cojiepkaHHe TEPMHUHOB H
MOHATHUI: SHEPreTUYECKUI o0OMeH,
TJIUKOJIN3, MOJIOYHOKHCIIOE OpOXEHHeE,
COUpTOBOE OpoXKeHHE, OHOJIOTHYECKOe
OKHCIICHNE, KIIETOYHOE JIbIXaHue,
JUCCUMUIISTIHS, (PEPMEHT.

XapakTepusyloT OOMEH BEIECTB |
MIpeBpalieHne YHeprun (MeTaboIu3M) Kak
OJTHO X CBOMCTB JKHBOTO.



https://resh.edu.ru/subject/lesson/3917/start/
https://resh.edu.ru/subject/lesson/3917/start/
https://resh.edu.ru/subject/lesson/3917/start/
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[Tepeuncnsare 0COOCHHOCTH
IUIACTUYECKOTO0 W DHEPreTUYECKOro
oOMeHa B  KIETKe, YCTaHABIIUBAaTh

B3aMMOCBSI3b MEXy HAMHU.

Paznuuate Tumbel oOMeHa BEWIECTB B
KJIETKE: aBTOTPOQHBIH U TeTepOTPOQHBIH.
OnuceiBaTh  3Tambl  3HEPreTUYECKOTO
oOmeHa (OATOTOBUTENBHBIH,
OCCKUCIIOpOIHBIN,  KUCIOPOAHBIN) U
CPaBHHUBATh UX MEXAY COOOM.
XapakTepHu3ylOT peakIM{d IJINKOJH3a,
OpoKeHus, KJIETOYHOT'O JIBIXQHHS,;
BBISABIISITH IPUYNHHO-CJIECTBEHHBIE CBA3H
MEXy TIHKOJIN30M,

14. | buocunTe3 Oenka. Peaknum MaTpUYHOTO CHHTE3a. PackpeiBaTh coaepxaHHe TEPMUHOB U
I'enetnueckas wuHbopmamms wu  JHK. Peammzanus MOHATUH: TEH, TEHETHMYECKUM  KO[,
reHeTHYecKod MHPOpMany B KIETKe. | eHeTHUecKruil KoJ MaTpU4HbIA  CHUHTE3,  TPAHCKPHUIILIHS,
uero cBoicTBa. TpaHnckpunuus — maTpuyHblii cuaTe3 PHK. TpaHCILuS, KOJIOH, AHTUKOJOH,
Tpancnamus — OuocuHTe3 Oeika. DTambl TPAHCISALUU. pubocoma, LeHTpaJibHas Jorma
KoaupoBanune amunokucnot. Pons pubocom B GrocuHTe3e MOJIEKYJISIpHOH  Omosorun. OmnpenensiTs
Oenka. CBOWCTBa TeHETHYECKOTO Koza

(TpUILIETHOCTB, OJHO3HAYHOCTD,
BBIPOXKIEHHOCTD, YHHUBEPCAIBHOCTD,
HETIEPEKPhIBAEMOCTb,  HEMPEPHIBHOCTD).
OnwuceiBaTh 3TaIbl peanuzanyuu
HaCJIe/ICTBEHHOW HH(OpMAallMi B KIETKE.
CpaBHUBATbH peaxkuuu MaTPHUYHOTO
cunTe3a monekyn PHK u Genka B kimeTke

15 | Hekaerounsblie opMbl skM3HM — BUPYchl. Hexmerounsie PackpriBath comepxkanue TepMuHOB U | https:/resh.edu.ru/s

¢dopmbl xu3HN — BUpychl. Mctopust oTkpeiTust Bupycos (/.
W. UsanoBckuit). OcOOEHHOCTH CTPOSHHUS U KHU3HEHHOTO
nuKina BHUpycoB. bakrepmodarn. bomesHn pacTeHui,
JKUBOTHBIX WM YEJIOBEKa, BBI3BIBAEMbIE BUpycaMmH. Bupyc
ummyHozaeduuuta yenoseka (BUY) — Bozdoyaurtens CITM/a.
OOpatHast TpaHCKpUNIWS, peBepraza W  HWHTErpasa.
[MpodunakTrka pacupocTpaHeHUs BUPYCHBIX 3a00JIeBaHUH.

MOHATHH: BUPYC, BUPYCOJIOTHS, KalCHJ,
Oaktepuodar, BHpPyC HMMyHoAeduIUTa
gyenmoBeka (BWY), oHKOreHHBIE BHPYCHI.
XapakTepusyroT BHUPYCHI Kak
HEKJIETOYHYIO bopmy KU3HH;
OCOOCHHOCTH CTPOCHHS M IKU3HCHHBIN
ITUKJI BUPYCOB.

ubject/lesson/3939/st
art/



https://resh.edu.ru/subject/lesson/3939/start/
https://resh.edu.ru/subject/lesson/3939/start/
https://resh.edu.ru/subject/lesson/3939/start/
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OnuchiBaTh JKU3HCHHBIM IHMKI BUpyca
MMMYHO/e(pHUIIUTA 4YENIOBEKa; pa3nvaTh
Ha pucynkax BTM (Bupyc tabauHOH

MO3aHKH), Oakrepuodar, BHY.
OO0oCHOBBIBaTE W COOMIOAATH  MEpHI
NPOQUIAKTHKH pacIpocTpaHeHusl

BHUPYCHBIX 3a005IeBaHUH (pecMpaTopHBIE,
JKEITy TOYHO-KHILEUHbIE, KJIeTLEeBOH
sanedanut, BUY-undexnus)

IIpakTHyeckue 1 1a00paTOPHbIE 3AHSITHS.

I[IpakTHyeckoe 3ansaTHE 5. «MomenupoBaHue OHOCHHTE3A
Oenka»

[pakTHyeckoe 3ansitie 6. «PemieHue 3amay Mo Teme
«buocunres 0enKa»y»

Tema 5.
Pa3MHokeHHe u
HHIUBUAYATbHOE
pa3BuTHE
OpPraHu3MoB

Jluunocmuule pe3ynbmamsi: pa3BUTHE HABBIKOB COTPYAHUYECTBA,
pa3BUTHE CAMOCTOSTCIBHOCTH, (OPMUPOBAHUE OCO3HAHHOM
MOTHBAallMd K  BBINIONHEHHWIO  33JaHusA, (OPMHUpPOBAHHE
HKOJIOTUYECKOTO CO3HAHMS, OEpPEKHOr0 OTHOIIEHHS K CBOEMY
3JI0POBBIO, JKU3HH, IPUHSATHE IIEHHOCTEH CEMbH
llosnasamenvruvie  YVJ/[: caMOCTOSTENbHOE  BBIACICHUE U
(dhopMynupOBaHUE TIO3HABATENBHOMN IIeNM, TIOUCK W BHIIETICHHE
HEOoOXOAUMON HH(GOpPMAIMKM, B TOM UYHCJIE€ C IOMOIIBIO
KOMITBIOTEPHBIX CPEJCTB, YMEHHE OCO3HAHHO W TPOU3BOIHHO
CTPOUTH PEYEBOE BHICKA3bIBAHUE B YCTHOW M MICHMEHHOU (opme;
CaMOCTOSITEITEHOE BBIJICIICHHE u (dhopMyupoBaHue
MO3HABATEJILHOM 11eJTH, BEIOOp Hanboiee 3PPEKTUBHBIX CIIOCOOOB
pelIeHus 3a7a4d B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUit
Pezynsamusnvie YVV/]: noctaHoBka y4eOHBIX W MO3HABATEIBHBIX
3a/1a4, KOHTPOJIb, KOPPEKITHS, OIICHKA

Kommynuxamusenvie VVJ[: BnageHue MOHOJOTHYECKOM U
JIMAIOTHYECKON (hopMaMu pedn

Cooeporcanue

1 Ku3HeHHBbIH TUKJ KJIETKH.

KieTounpld IMKJI, WM SKA3HEHHBIH IIMKJI  KJIETKH.
Wntepdaza wu wmwmro3. llpormecchl, mnporekammue B
uHTepdasze. Perukaius — peakiys MaTpUYHOIO CHHTE3a

PackpeiBaTh copepkaHUE TEPMHHOB U
MOHATHN: KJIETOYHBIM WK, WHTepdaza,
peIUIMKauus, XpoMOCOMa,  KapUOTHII,
TaIuIOUIHBINA, TUTLIOUIHBIN XPOMOCOMHBIN

https://resh.edu.ru/s
ubject/lesson/5352/st
art/



https://resh.edu.ru/subject/lesson/5352/start/
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JHK. Crpoenne xpomocoM. XpPOMOCOMHBIA HabOp —
KapuoTuIl. JIUTUIOMAHBIA W TaluIOWAHBIH XPOMOCOMHBIE
HaOOpHI. XpoMaTuibl. IMutonoruueckue OCHOBBI
Pa3MHOEHUS ¥ HHANBUIYAIEHOTO Pa3BUTHS OPTaHU3MOB.

HA0Op, XPOMATH/IbI; MHTO3; €ro CTaHH:
npogasa, meradasa, anadasa, Tenodasa.
OnuchiBaTh JKU3HEHHBIA IUKJI KICTKH;
MEPEUYHCIIATh U XapaKTePU30BaTh IIEPHOIBI
KJICTOYHOTO IMKJIA, CPABHUBATh UX MEKITY
COO0OH.

Jenenue kaerku — muto3. Cramum muto3a. Ilporeccsl,
MIPOUCXOSIIINE Ha pasHBIX CTamnsX MHUTO34.
Buonoruueckuii cmpici muto3a. [IporpamMmmupyemas rudesn
KIIETKH — arorTo3.

OrnurceIBaTh CTpOCHHUE XPOMOCOM,
KapHOTHIIOB OPTaHU3MOB, CpaBHUBATh
XPOMOCOMHEBIE HA0OPBI KIETOK.
PackpriBaTh OMOTOTHYECKUI CMBICIT
MHTO3a

®opMbI pa3MHOKEHHS OPraHU3MOB.

DopMbI pa3MHOXKEHHSI OPTraHU3MOB: OECIIONIOe U TIOJIOBOE.
Bunsl Oecnonoro pasMHOXEHHWs: JA€JICHUE HagBOE U
MIOYKOBAHUE OJHO U MHOT'OKJIETOYHBIX, CIOPOOOpPA30BaHHUE,
BEreTaTHBHOE pa3MHOEHHE. HckyccTBenHoe
KJIOHUPOBAaHWE OPTaHW3MOB, €0 3HA4YeHME JJIsl CEeNIEKIIMH.
[TonoBoe pa3sMHOKEHHE, €TO OTIUYIHSA OT OECIOIOTO.

PackpbIBaTh cojpepkaHHe TEPMHUHOB H
MOHSATHH: Pa3MHOKEHHE, KIIOH, TIOJIOBBHIE
KJICTKH (ramerTs), SIMTICKIICTKA,
CIIepMAaTO30U/I, 3UT0Ta, JCICHHUE HAJBOE,
MOYKOBAaHHUE, CIOPYJIALHS, hparMeHTalHs,
BEreTaTMBHOE pa3MHOKEHHE, CEMEHHOE
pasMHOXKEHHWE,  OMbUICHHWE,  JBOHHOE
OIJIOJIOTBOPEHUE,  TOJIOBBIC  JKENE3bl,
CEeMCHHUKH, SMYHUKH, OIUIOJ0TBOPEHHE
(HapyXHOE, BHYTpEHHEE).
XapakTepu3yroT 0COOCHHOCTH U 3HAYCHUE
Oecroioro W TOJOBOIO  CIOCOOOB
pasMHOXKEHUs. BeiiensiTh BUaBI 6€CTonoro
Pa3MHOXKEHUSI, BBISBIIATH B3aMMOCBSI3H
MEXTY dhopmamu u criocodaMu
pPa3sMHOXKEHUSI M HMX OHOJIIOTHYECKUM
3HAYCHUEM.

Bnametr  npuémamMu  BEreTaTHBHOTO
Pa3MHOXEHHsI KYJIbTYPHBIX pacTeHuit (Ha
npuMepe KOMHATHBIX).

XapakTepu3oBaTh  IOJIOBBIE  KIETKH:
SIAIEKJIETKH, CIEPMATO30HIbl; BBISBISATD
0COOEHHOCTH WX CTPOEHUSI

https://resh.edu.ru/s
ubject/lesson/5359/st
art/

https://resh.edu.ru/s
ubject/lesson/3927/st
art/



https://resh.edu.ru/subject/lesson/5359/start/
https://resh.edu.ru/subject/lesson/5359/start/
https://resh.edu.ru/subject/lesson/5359/start/
https://resh.edu.ru/subject/lesson/3927/start/
https://resh.edu.ru/subject/lesson/3927/start/
https://resh.edu.ru/subject/lesson/3927/start/
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Meiios.

Meiio3. Cragun meiiosza. [Ipoueccel, mpoucxonsmme Ha
cragusax Meroza. IloBegeHne xpomocoM B Meiose.
Kpoccunrosep. buonoruieckuii cMpIci M 3Ha4Y€HHE Meio3a.

PackpeiBaTh coliepxkaHue€ TEPMHHOB U
MOHATHUI: MENO03, KOHBIOTAIUS XPOMOCOM,
mepekpeCT  (KPOCCHHTOBEP) XPOMOCOM,
TaMeEThI.

I'ameTorene3 — mpomecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y
KUBOTHBIX.
[TonoBeie >xene3bl: CEMEHHUKHU U AnYHUKU. OOpa3oBaHue U

pa3BUTHE TIONOBBIX KIETOK — TaMeT (CHepMaTo30uj,
SIMIIEKIIETKa) — crepMaroreHe3 W oorene3. OcobeHHOCTH
CTPOCHUS SHIEKIIETOK u CIIEPMAaTO30H/I0B.

OmnonotBopenue. [Taprenorenes.

PackpeiBaTh cojepkaHHE€ TEPMUHOB U
MTOHATHI: TaMETOTeHE3, CIIepMaTOreHes,
ooreHes, CITIepMaTO30H]I, aKpocoma,
SIATICKIIETKA, TTOJIIPHBIC TEIbIIA.
XapaxkTepusyroT 0COOEHHOCTH
raMeTOreHe3a y JKHUBOTHBIX U €Tr0 CTaIuH,
ITOJIOBEIE KJIETKH

JKUBOTHBIX HW OIINCHBIBATH Hpouecc nux
pasButusi. CpaBHUBATh CIIEpMAaTOTeHE3 H
OOI'CHE3.

OnuceiBaTh OILUIOZ0TBOPEHHUE,
OHOJIOTHYECKOE 3HAaYECHHE
OTIIOIOTBOPEHHS

https://resh.edu.ru/sub
ject/lesson/5630/start/

https://resh.edu.ru/sub
ject/lesson/5385/start/

NupuBuayanbHoe pa3BUTHE OPraHU3MOB.
WnpuBupyansHoe pa3zBuTHE (OHTOTEHE3). DMOpHOHAIBHOE
pasButHe  (3MOpHoreHes). Orambl  3MOPHOHAIBHOTO
Pa3BUTHS Y TO3BOHOYHBIX KUBOTHBIX:

PackpbiBath cojepkaHHe TEPMHUHOB H
TTOHSTHIA: OHTOTEHE3,  AMOpHUOreHe3,
3UroTa, ApobieHue, 6IacToMephbl, MOpyJa,
Osactyia, 0J1aCTOIICIIb, racTpyJa,
Helpyia, OpraHoreHes; 3apoJIbIIICBEHIC
JIUCTKU: IKTOZCPMA, Me30/iepMa,
SHTOJIEPMA; MOCTAIMOPHOHANTBEHOE
pasBHTHE: npsiMoe u HETpsMoe
(murHOYHOE); MeTaMop(o3, Meracropa,
MUKPOCIIOPA, MBUTLIIEBOE 36PHO, CIIEPMUH,
3apO/IbIIIEBBIN MEIIIOK, JIBOMHOE
OIIJIOJIOTBOPEHUE.

Onpexpenste  3Tanbl  SMOPHOHAILHOTO
pa3BUTUS XOPIOBBIX Ha CXeMaxX H
npenapaTax ¥ ONHCHIBATH  IIPOIIECCHI,
MPOMCXOISIIUE HA KaXKIOM dTarle.
CpaBHHMBaThb  NEpUOABI  OHTOrEHE3a;
npsMoe W HemlpsMoe  (JIMYMHOYHOE)
MOCTAIMOPHUOHAIBEHOE Pa3BUTHE, 32POJIBIIIH
4eJI0BeKa M JPYTUX XOPAOBBIX.



https://resh.edu.ru/subject/lesson/5630/start/
https://resh.edu.ru/subject/lesson/5630/start/
https://resh.edu.ru/subject/lesson/5385/start/
https://resh.edu.ru/subject/lesson/5385/start/
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OOBSICHATL  OHMOJOTMYECKOE  3HA4YECHHE
pa3BUTHUSA

c MeTaMopho30M; OTpHIATEIBHOE
BJIMSIHUE AaJIKOTOJIsl, HUKOTHHA W JPYTUX
TEPATOTCHHBIX (AKTOPOB Ha Pa3BUTHE
3apo/IbIllia YEIOBEKa.

OnuceIBaTh [IPOLIECC IIBOMHOTO
OIUTIOIOTBOPEHMSI Y IIBETKOBBIX PACTEHUHN

I[IpakTHYeckue u 1a00paTOPHbIE 3AHATHSA 5
1 [pakTuyeckoe 3ansTHe 7. «BBIIBICHHE OCOOCHHOCTEH 2 CpaBHHUBAThH CTaJIMM MUTO3A.
MHTO32» Paznuuate Ha  MuKpompemaparax |
PUCYHKaxX CTaJUH MUTO3A.
2 I[IpakTuyeckoe 3ansaTue 8. «BriiBiIeHHe ocoOeHHOCTEH 2 XapakTepru3oBaTh MeHO3 KaK CIocod
Meno3a» KJIETOYHOTO [EJICHUS; ONHCHIBaTh MEW03
0 CTaAMSIM; CpaBHUBATh CTaJAMU Meiio3a U
MUTO3a.
PasnuuaTe Ha pucyHKax CTaauu MeHo3a;
packpbIBaTh  OMOJIOTMYECKOE 3HA4YEHHE
Meno3a
3 JlabopaTopHas pabGora 2. «HaOmromenue wMuTO3a B 0,5 PasnuuaTe Ha pucyHKax CTaauu MeHo3a;
KJIETKax KOHYMKAa  KOpeIlKa Jyka Ha  TOTOBBIX pacKpelBaTh  OMOJIOTMYECKOE 3HAYEHHUE
MHKpOIIpEnapaTax» Meno3a
4 JlaGopaTopHasi padora 3. «/3yueHne CTPOCHHUS MOJIOBBIX 0,5 OnuceiBaTh ~ OCOOCHHOCTH  TOJIOBBIX
KJIETOK Ha TOTOBBIX MUKpOIpenapaTax» KJIIETOK

Tema 6.
HacaeacTBeHHOCT
b M N3MEHYHBOCTEL

OpPraHu3MoB

JluunocmHuule pe3ynbmamei: pa3BUTHE HABBIKOB COTPYAHHYECTBA,
pa3BUTHE CAMOCTOSTEIBHOCTHA, (OPMUPOBAHHUE OCO3HAHHOM
MOTHBAallMM K  BBINOJHCHHIO  3aJaHus, (OPMUPOBAHHUE
9KOJIOTUYECKOTO CO3HAHMS, OEpPEeKHOr0 OTHOIICHHS K CBOEMY
3I0POBBIO, )XKU3HU, IPUHATHE IIEHHOCTEH CEMbH

Io3znasamenvuvie VVJ[: camocTOATENbHOE BBIICICHUE H
(hopMyJIMpoBaHWE TIO3HABATEIHHOW IEJIM, TIOMCK W BBIJCICHUC
HEeoOXOaUMOH WH(GOpMAIMK, B TOM YHCIE€ C MOMOIIBIO
KOMITBIOTEPHBIX CPEICTB, YMEHHE OCO3HAHHO W TIPOU3BOJIHHO
CTPOUTH PEYEBOE BHICKA3bIBAHUE B YCTHOW W MUCBMEHHOU (opme;
CaMOCTOSTEIIbHOE BBIJICTICHUE u (hopmynupoBaHue
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MMO3HABATENBLHOM 11e)H, BEIOOP Hambosee 3 GEeKTUBHBIX CIIOCOOO0B
pelIeHus 3a7a4d B 3aBUCUMOCTH OT KOHKPETHBIX YCJIOBUI
Pezynamusnsvie YYJ/]: mocraHoBka y4eOHBIX W TTO3HABATEIBHBIX
3a/1a4, KOHTPOJIb, KOPPEKIHSI, OIIEHKA

Kommynuxamusnvie VVJ][: BnageHue MOHOJOTUYECKOH U
Jajorudeckoii popmamu pedn

Cooeporcanue. https://resh.edu.ru/s
2] |lenertuka — Hayka O HACJEJACTBEHHOCTH W PackpeiBath comepikanue TepMuHOB u | ubject/lesson/5386/st
U3MEHYMBOCTH. MOHATHH: T'eH, T€HOM, TeHOTHII, PpeHotum, | art/
IIpeamer wu 3amauum  TeHeTHKU. Poyib IUTOJIOTHH U XPOMOCOMBI, aJUICJIbHBIC TCHBI (aJUIeIH),
SMOPHOJIOTUH B CTAHOBJICHNH T'€HETUKH. BKiam poccuiicknx TOMO3HUTOTA, reTepo- 3UrOTA,
U 3apyOCKHBIX YUEHBIX B DPa3BUTHE TECHETHKU. MeTombl JIOMMHAHTHBIA NpU3HAaK (T'€H), PELeCCUB-
FCHETUKH  (THOPUIOJIIOTMYCCKUH,  IIUTOTCHETHYCCKUH, HBII Tpu3Hak (T€H), 4YKCTas JIMHUA,
MoOJIeKyIsIpHOTeHeTHYeCKuil). (OCHOBHBIE TEHETHYECKHE TUOpHU.
MOHATHA. |'eHeTHdeckas CHMBOJMKA, WCIONb3yeMas B [lepeuucnare U XapakTepuU30BaTh METOIBI
CXEMax CKpeIlMBaHUM. T'€HETHUKHU: THOPHUI0JIOTUYECKUH,
[UTOTEHEeTHYe-  CKHUi,  MOJIEKYJISIPHO-
TEHeTHYEeCKUH;  JOMHHAHT- HblE W
pElleCCUBHBIE TMPU3HAKK pACTeHUH U
KUBOTHBIX.
[Tonw3oBaThCA TeHETHUYECKOMN
TEPMUHOJIOTUEH U CHUMBOJIMKOM  JIJId
3amucH TEHOTUITHYECKUX cxem
CKpEIIMBaHuUs
22 | 3aKOHOMEPHOCTH HAC/IeJOBAHMSI. PackpelBaTh coaepxaHHe TEPMHUHOB U

3aKOHOMEPHOCTHU HACJIEI0BAHMS IIPU3HAKOB,
YCTaHOBJICHHBIE T. Mennenem. MounorubpuaHoe
CKpelMBaHue. 3aKOoH eanHooOpa3us THOpPHAOB MNEPBOTO
IIOKOJICHUS. HpaBI/IIIO JOMUHHUPOBAHUA. 3aKkoH
pacLIeIUIEHHUs] MPU3HAKOB. ['Mmoresa 4YMCTOTBI TraMer.
[lonHOE M HEMOIHOE TOMUHHUPOBAHUE.

MOHSATHI: MOHOTHOPUIHOE CKpEIIMBaHHUE,
(deHoTunuIeckne TPy,
rUOPUIOIOTHYECKUN ~ METOJZl,  YUCTHIE
JIMHUW, OOMHWHHUPOBAHUC TI'CHOB (HOJ’IHO@,
HETIOJIHOE), PacUICIUIEHUE B IOTOMCTBE.
OnucelBaTh METOAMKY TmpoBeAcHHus I
MenzeneM  ONBITOB MO  W3YYEHUIO
HAaCJIEA0BaHUs OJHOW IMaphl MPU3HAKOB Y
ropoxa IIOCEBHOTO. PackpsiBath
COIEepKaHWE  3aKOHOB  €AMHOOOpa3us
THOPUIOB TEPBOTO TIOKOJEHHS M 3aKOHA



https://resh.edu.ru/subject/lesson/5386/start/
https://resh.edu.ru/subject/lesson/5386/start/
https://resh.edu.ru/subject/lesson/5386/start/

32

pacmeruiennss.  OOwsicHITe  THIOTE3y | https:/resh.edu.ru/s
YHCTOTHI TAMET. ubject/lesson/4725/st
23 | Jurudpuanoe cKpemuBaHue. PackpeiBaTh conepkaHue TEpMHUHOB WU | art/
3aKOH  HE3aBHCHMOIO  HACJIEOBaHMUA  IPH3HAKOB. MNOHATHH: AWTMOPUIHOE CKpEeLIBaHUE,
LuToreneTnyeckne OCHOBBI AUTHOPUIHOTO CKPEIIUBAHUS. aHATU3UPYIOIee CKPELIBaHUE.
AHanuzupyronee CKpeLIrBaHue. HcnonszoBanue
AHAJIM3UPYIOLIET0  CKPELIMBAaHUS  [UIA  ONpeleNeHUs
T€HOTHIIA OCOOH.
24 | CuenieHHOe HacJeI0BaHUE IPU3HAKOB. PackpbiBath copepkaHHe TEPMHUHOB H
Pa6ora T. MopraHna 1o clieryiecHHOMY HacJleIOBAaHUIO TEHOB. MOHATUI:  CUEIUIEHHOE  HAaclelOBaHUe
Hapymenue cuenseHus FeHOB B pe3yIbTaTe KPOCCHHIOBEpa. MIPHU3HAKOB, peKOMOMHALMS I'CHOB,
XpoMocOoMHasi TeOpHsl HACIIEACTBEHHOCTU. | eHeTuueckue TCHETHYECKHE KapThI XpOMOCOM,
KapThl. MoOpranuja. HaspiBaTh OCHOBHBIC
NONOXEHUsT  XpoMocoMHOil  Teopuu | https://resh.edu.ru/s
HACJICICTBEHHOCTH T. Moprana; | ubject/lesson/4755/st
packpbiBath  cojepkanue paborel  T. | art/
MopraHa 1o CuerIeHHOMY HacJIeJOBAaHHIO
TeHOB U MPUYUHBI HAPYILIEHUS CLEIUICHUS
MCXKOY IreHaMu. 3anuceIBaTh CXCEMBI
CKpCUIMBaHUA Ipu CIICIIJICH- HOM
HACJICIOBAHUH,  OOBSICHATH  IPUUYHMHBI
PEKOMOMHAIIMN T€HOB, ONPENENATh YHCIIO
TpyHIl  CLEIUIEHWS  TE€HOB;  peIlaTh
IEHEeTHYECKHE  3aJaud Ha CLEIUICHHOE
HacJieI0BaHue
26 | I'eHeTHKa moJa. PackpriBaTh coaepkaHHe TEPMUHOB U

XPpOMOCOMHOE OTIpe/ieTIeHHE M0J1a. AYyTOCOMBI U MTOJIOBBIE
XpOMOCOMBI. ['OMOTaMeTHBIE U TeTeporaMeTHEIE
opraHu3Mbl. HaciiemoBanue npru3HaKoB, CIICTUICHHBIX C
TTOJIOM.

TIOHSITHIA: XPOMOCOMHBIH Habop,
ayTOCOMBI, TIOJIOBBIE XPOMOCOMBI,
TOMOTaMETHBIH M0J1, TETEPOraMeTHBIN T10J1,
CIICIVICHHOE C IIOJIOM HaclieJOBaHHE
MPU3HAKOB.



https://resh.edu.ru/subject/lesson/4725/start/
https://resh.edu.ru/subject/lesson/4725/start/
https://resh.edu.ru/subject/lesson/4725/start/
https://resh.edu.ru/subject/lesson/4755/start/
https://resh.edu.ru/subject/lesson/4755/start/
https://resh.edu.ru/subject/lesson/4755/start/
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27 | I3MeHYHBOCTb. PackpriBath comepxkaHue TepMuHOB U | https:/resh.edu.ru/s
HenacnenctBennass M3MEHUYMBOCTh. BHUIBI M3MEHYHMBOCTH: MOHATHUH: M3MEHYUBOCTh, HacleacTBeHHas | ubject/lesson/5387/st
HEHACIICZICTBEHHAsT W HacleACTBeHHas. Ponb cpempl B H3MEHYUBOCTD, HEHaCIleZICTBeHHas | art/
HEHACJIEACTBEHHONH  HM3MEHYMBOCTH. XapakTepucThKa H3MEHYUBOCTD, Moar(UKamoOHHas
MOJU(PHUKAIMOHHOW M3MEHUYMBOCTH. BapuannoHHbId psaj U W3MEHYHUBOCTh,  BAPHUALIMOHHBIM  psig,

BapHalnMoHHas KpuBasg. Hopma peakiuum mnpu3HaKa. BapHaHTa, BapHalMOHHAS KpHUBas,

KonmuecTBeHHBIE W Ka4eCTBEHHBIE NMPU3HAKA M WX HOpMa MpHU3HaK, HOpMa peaxiu,

peakiuu. CBOMCTB MOIU(UKAITMOHHON H3MEHUYHUBOCTH. KOJINYECTBEHHEIE u KayeCTBEHHBIE
npu3Haku.  Kiaccuguimpoatb  BUIbI
H3MEHYUBOCTHU H BBISABIIATH X
OMOJIOTHYECKHE 0COOEHHOCTH.
[Tepeuuncnars CBOICTBa
MOMU(UKANIMOHHOH  M3MEHYMBOCTH U
0OBSCHATH €€ 3HAYEHHWE T OPTraHU3MOB.
Paznnuath KOJINYECTBEHHEIE u
Ka4eCTBEHHEBIE MPU3HAKH; CTPOUTh
BapUAIlMOHHBIA s, BapHANMOHHYIO
KPUBYIO, BBIUMCIISITH CpEJHEE 3HAYCHHE
MpH3HaKa

28 | HacaencTBeHHAs1, HJIH FeHOTHIHYECKAasi H3MEHYHBOCTD. PackpreiBath copepxanue TepMuUHOB U | https://resh.edu.ru/s

KoMmOuHaTnBHAS H3MEHUYHMBOCTE. Mel03 1 MTOJIOBOM MPOIIecc
— OCHOBa KOMOWHATHBHOW W3MEHYMBOCTH. MyTarmoHHas
W3MEHYUBOCTh.  Knaccudukanms  MyTaiuii:  TeHHbIE,

IIOHSTHUH: HaCJICACTBCHHAsA U3MCHUYHUBOCTD,
KOMOMHATHUBHAS N3MCHYUBOCTB,
MyTallUOHHasi MU3MCHYMBOCTH, MYTAaHT,

ubject/lesson/3653/st
art/



https://resh.edu.ru/subject/lesson/5387/start/
https://resh.edu.ru/subject/lesson/5387/start/
https://resh.edu.ru/subject/lesson/5387/start/
https://resh.edu.ru/subject/lesson/3653/start/
https://resh.edu.ru/subject/lesson/3653/start/
https://resh.edu.ru/subject/lesson/3653/start/
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XpPOMOCOMHBIE, TEHOMHBIE. YacToTa ¥ MPUYMHBI MYyTaIlHH.
MyrtareHnbie (GakTopbl. 3aKOH TOMOJIOTHYECKUX PSJIOB B
HaclieACTBeHHOM m3MeHumBoctTH H. . Baswunosa.
BresnepHas HacaeICTBEHHOCTh 1 N3MEHUHUBOCTh

MYTaIlH: TCHHBIC, XPOMOCOMHEIE,
TeHOMHBIE; MOJTUTLIONINS,
AHCYTUTOU VS, My Tar HbI.

XapakTepHu3oBaTh HACIIEICTBCHHYO

W3MEHYMBOCTh; (DOpPMYJIMPOBATH 3aKOH
TOMOJIOTHYECKUXPAIOB B HACJIEICTBEHHON
m3mMeHunBoctn H. W. BaBumoBa u
00BACHATDL €r0 3HAYECHHUEII OUOJOrHU U
cenekruu. KnaccupuiupoBaTh MyTaluu:
TeHHBIE, XPOMOCOMHBIE, TEHOMHBIE H
MIPUBOIUTH MIPUMEPHI MyTaIui.
O6T)SICHHTI) HpI/I‘II/IHBI BO3HUKHOBCHUA
MyTaluH, poiib (aKTOPOB-MYTAareHOB.

I'enetuka yesioBeka.

Kapuotun dyemoBeka. (OCHOBHBIE METOJbI TE€HETUKU
YeJI0BEKA: reHEaTOTUYEeCKUH, OJIM3HEIOBBIH,
[UTOTEHETHYECKUH,  OMOXUMHYECKHA,  MOIIEKYIIPHO-
reHetuueckuid. CoOBpeMEHHOE OIpeAesieHUe TI'eHOTHUIIA:
MIOJTHOT€HOMHOE CEKBEHUPOBAHNE, TCHOTUITUPOBAHHE, B TOM
gyucine ¢ nomomipio [II[P-amamm3a. HacmencTBenHbie
3a00JIcBaHUsI YeJIOBEKa: TEHHBIC OO0Je3HH, OO0JIE3HH C
HACJIEACTBEHHOW MPEAPACIIONIOKEHHOCTHIO, XPOMOCOMHBIC
6one3nn. ComMaTnieckue v TeHepaTHBHbBIC MYTAIIHH.

CTBOJIOBBIE KJIETKH. [IpuHUMIEL
3I0pOBOTO 00pa3a YKU3HU, JUATHOCTUKH,
MPOMUIAKTUKY U JICYCHHS TCHETHYSCKUX

OoJie3HEN. MeauKo-reHETHIECKOE
KOHCYJIbTHPOBAHHE. 3Hauenue
MEIUIIMHCKOHN T€HETUKH B
MIPeIOTBPAIICHUH Hu JIEYEHUH

FeHETHYECKUX 3a00JICBAHHH YEI0BEKA.

IIpakTHYecKue U J1a00pPaTOPHBIE 3aHATHSA 10

IIpakTnyeckoe 3anaTHe 9. «BpIsiBICHNE 3aKOHOMEPHOCTEH 2 3anuceiBaTh  CXEMbl MOHOTHOPHIHOTO

HacnenoBaHus. | 3akon Menaens» CKpEeIIrBaHus, OOBSICHATD ero
[UTOJIOTHYECKHE OCHOBBI W  peliaTh
IeHEeTHYECKHE 3a7a4yil HAa MOHOTHOPHUIHOE
CKpEIrBaHue

IIpakTuyeckoe 3aHsITHE 10. «BpIsiBNIEeHHE 2 OmuceiBate  ombITel . Mengens mo

3aKOHOMEpPHOCTEH  HACJENOBaHHWS TMPH JUTHOPUIHOM
ckpentuBanuu. 11 u 11l 3akons Mennemns»

W3Y4EHUIO HACIENOBAaHHUA [JBYX Iap
IPU3HAKOB Yy  IOpoXa  IIOCEBHOIO.
PackpsiBath COZEPIKAHUE 3aKOHa
HE3aBUCUMOTI'0 HACJIEJOBaHUS IPU3HAKOB.
IIpuMeHATs MaTeMaTHYecKHUi pacuér ¢
MIOMOILIBIO METoAa [IEPEMHOKEHHUS
BEPOSITHOCTEW M 3alUChb C IMOMOUIBIO
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(eHOTUINIECKIX paguKaIoB
pacuienyieHus] MPU3HAKOB Y MOTOMKOB IO
(¢eHOTHITY W TEHOTHIY. 3amHiChIBaTh
CXEMBl  TUTHOPUAHOTO  CKpEUIMBaHMS,
OOBSICHATH €r0 IMTOJOTMYECKHE OCHOBBI
W pewmath TEeHeTHYeCKWe 3ajayd Ha
JUTHOPUIHOE CKPEIIMBAHHE

JlaGopaTopHasa pabGora 4. «l3yueHue pe3yiabTaTOB
MOHOTHOPUIHOTO W  JUTHOPHIHOTO  CKpEIIUBaHUSI.
ITpakTHKyM TIO PEIICHUIO 3311

BEINONTHATE CXEMBI CKpeIIMBaHus, pClIaTh
3aJaun

I[IpakTuyeckoe 3ansitue 11. «BrisaBneHne ocobeHHOCTEH
CLIEIUICHHOT'O C TI0JIOM HaClIeI0BaHHs»

OOBSICHATH  LIMTOJIOTUYECKHE  OCHOBBI
XPOMOCOMHOT'O MEXaHHU3Ma OMpPEAEIICHUS
moJsa y  pa3au4HBIX OPTraHU3MOB.
CpaBHUBaTh 3aKOHOMEPHOCTH
HAaCJIEAOBAHMSI IPU3HAKOB, CLCIIEHHBIX U
HE CHEIUICHHBIX C 1nojioM. Pemiats
TeHETHUCCKUE 3aJadl Ha HacJIeJOBaHHE
CLEIJICHHBIX C OJIOM MPU3HAKOB

JlaGopaTopHasi pa6oTa 5. «AHanu3 MyTanui y qpo30Quist
Ha TOTOBBIX MHUKPOIIPEnapaTax»»

CpaBHMBaTh BHJBl MYTAIlMii; BBISBISTH
MIPUYUHBI HacJIeICTBEHHOU
W3MEHYUBOCTH, UCTOUYHUKH MYTarcHOB B
OKpYyKaroIen cpene (KOCBEHHO).
XapakTepu3oBaTh BHESJIEPHYIO
HACJICICTBEHHOCTh M H3MEHYUBOCTb

[pakTuyeckoe 3anstue 12. «BrisiBneHne ocoOeHHOCTEH
METO/IOB T€HETHKHU YEIOBEKa»

PackpblBaTh copepxaHue TEPMHUHOB U
MOHATHUI: KapuOTHIL YeJI0BEKa,
IIUTOrCHETHYCCKHI METO/I,
TEHEATOTMYECKUIl METOJ, POAOCIOBHBIE,
OJIM3HEIOBBIA METOJN, HACJIEICTBECHHBIC
Oose3Hu: (MOHOTECHHBIE, c
HaCJIEACTBEHHOU
MIPEIPACIIOIOKEHHOCTHI0, XPOMOCOMHEIE),
MEIUKO-TCHETHIECKOE

KOHCYJIbTUPOBAaHUE. Ilepeuncnarsb
0COOEHHOCTH W3y4YCHHUS T€HETUKU
YEJI0BEKA; MPUBOJUTH MIPUMEPBI

HACJICJCTBEHHBIX OOJIe3HEH  YeIoBEKa,
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XapaKTepUu3oBaThb MCTOJbI nx
HpO(I)I/IJ'IaKTI/IKI/I; 000CHOBBIBATHL 3HAUYCHHE
MCOUKO-TCHCTHYCCKOI'O
KOHCYJIbTUPOBAHUA.

7 IIpakTuyeckoe 3ansaTHe 13. «CocraBieHue W aHaIU3
POAOCIOBHBIX YECJIIOBCKA»

CocCTaBIATh u
POJIOCIIOBHBIC UEIOBEKa

AHAJIM3UPOBATH

Tema 7. Cenexkuus
OPraHu3MoB.
OCHOBBI
OMOTEXHOJIOTHH

JluunocmHule pe3ynbmamsl: pa3BUTHE HABBHIKOB COTPYAHHYECTBA,
pasBUTHE CaMOCTOATENBLHOCTH, (OPMHPOBAHHE OCO3HAHHON
MOTHBAllUM K  BBIIOJHEHHWIO  3ajaHus, (QOpMHUpOBaHUE
HKOJIOTUYECKOTO CO3HAHMS, OEpEeKHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO, )KU3HH, IPUHATHE IIEHHOCTEH CEMbH
Illoznasamenvnuvie YVJ[: camMocTOATENBHOE BBIICICHUE H©
(hopMynpoBaHHE TIO3HABATEIHHON €N, TIOWCK W BBIACICHUE
HEoOXOauMON WH(GOpMAIMK, B TOM YHCIE€ C MOMOIIBIO
KOMITBIOTEPHBIX CPEICTB, YMEHHE OCO3HAaHHO U TIPOHU3BOJBHO
CTPOHTH peueBOC BHICKAa3bIBAaHHUE B YCTHOM U MHCbMEHHOH (popme;
CaMOCTOSITETTbHOE BEIJICTICHIIE u (hopmynupoBaHue
MO3HABATEILHOM 11e)TH, BEIOOp Hanboiee 3PPEKTUBHBIX CIIOCOOOB
pelieHus 3a7a4 B 3aBUCIMOCTH OT KOHKPETHBIX YCIIOBHI
Pezynsamuenvie YV/]: noctaHoBka y4eOHBIX U MO3HABATEIbHBIX
3a/1a4, KOHTPOJIb, KOPPEKIHsI, OIIEHKA

Kommynuxamusnvle VVJ]: BrageHue MOHOJOTUYECKOH U
JUATOTHYECKON (hopMaMu pedn

https://resh.edu.ru/s
ubject/lesson/3861/st
art/

Cooepaicanue.

1 Cenexnus Kak HayKa M mpoiecc.

Cenekus Kak HayKa M MPOIECC. 3apOKICHUE CEICKIIUU U
nomectukauus. Yuyenue H. WM. BaBumioBa o wneHtpax
MHOT000pa3us U MPOUCXOXKIEHUS KYJIbTYPHBIX PaCTCHUHU.
LleHTpbl MPOUCXOXKACHUSA IOMAIIHUX >KMBOTHBIX. CopT,
IOPOJIa, IMTaAMM.

PackpbiBath copep)kaHME€ TEPMUHOB H
MOHATHI:  CEJEKUMs, COpT, NOpoJa,
LITaMM, JIOMECTHKALHS, WIN
OJIOMalllHMBaHKUE, LIEHTPbl MHOT000pasus
Y TIPOMCXOXKICHNUS KYJIbTYPHBIX PAaCTeHHH
" KUBOTHBIX, rUOpUAN3aINA,
WCKYCCTBEHHBIN 0TOOD.

HazpiBaTh 1 cpaBHMBATh OCHOBHBIE 3TaIlbI
Pa3BUTHS CENEKIINH.

Wznarate ywenne H. W. BaswioBa o
LEHTpax MPOUCXOKACHUS KyJIbTYPHBIX
pacTeHHi; pa3niu- 4aTh IEHTPHI Ha KapTe
MHP3, CBS3bIBaTh MX MECTOINOJIOKEHUE C



https://resh.edu.ru/subject/lesson/3861/start/
https://resh.edu.ru/subject/lesson/3861/start/
https://resh.edu.ru/subject/lesson/3861/start/
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odyaraMmM BO3HHKHOBCHUA I[pCBHCﬁHIPIX

LHUBUIM3ALNN. CpaBHUBaTh copTa
KYJIBTYPHBIX pacTeHuH, HOPOBI
JOMAIIHUX JKUBOTHBIX M HUX JAHKHX
TIPEIKOB.
O1neHnBaTh POJIb CEJIEKIIUH B 00eCTIEYeHUH
IIPOIOBOJIbCTBEHHOM Oe3onmacHoCTH
4eJI0BeYeCTBa
Metoabpl W JOCTH/KEHMS CeJJeKIMH PpacTeHud © PackpeiBaTh coaepxaHue TEPMUHOB U
JKMBOTHBIX. MOHATHN: NCKYCCTBEHHBIN otoop,

CoBpeMeHHbIE ~ METOAbl  celeKuud. MaccoBeli U
WHAWBUAYaIbHBI  OTOOpPEI B CENEKUMUPACTCHUH U
KUBOTHBIX. OlleHKa JKcTepbepa. biu3kopoacTBeHHOE
CKpelmBaHue — MHOpuaAuHr. Ynctas nuHus. CKpelyuBaHue
yuCThIX JuHMHA. ['erepo3uc, wim THOpUAHAS CHIIA.
Heponcreennoe ckpemmBanue — ayropuanar. OtaanéHnas
rudpuauzanus u e€ycnexu. McKycCTBeHHBI MyTareHes u
[IOJ[yY€HUE  TONMIUIONAOB.  JIOCTWKEHUS  CENeKLIUHU
pacTeHMH, )KUBOTHBIX U MUKPOOPTaHU3MOB

Oxckypeust «OCHOBHBIE METOJBI M JTOCTIDKCHUS CEJICKITUU
pacTeHMHd W JKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO,
IUIEMEHHYIO (pepMy, COPTOHUCIBITATEIHHBIA YYaCTOK HITH
TEIUTHIHOE XO03SHCTBO)

MaccoBbIi  OTOOp,  WHAMBHIYaTbHBINA
0oTOOp, JKCTEphep, ONM3KOPOACTBEHHOE
CKpELIMBAaHUE, YUCTasl JMHUS, [ETEPO3UC,
HEPOJCTBEHHOE CKpeLIMBaHUE,
WUCKYCCTBEHHBI MyTareHes, MOJHUIIIOU/IbI.
CpaBHHBaTh  (QOpPMBI  HCKYCCTBEHHOTO
oTOopa (MaccoBOTO M MHIUBUAYAIEHOTO),
BUJBI rudpuau3anuu
(OMM3KOPOACTBEHHOW W OTHAJICHHOM),
CHoCOOBl  MOJYYEHHUS  IOJMIUIOHJIOB.
[IpuBoautsb OpUMEPBl  JOCTHKEHUH
CEJIEKIIMU PACTEHUN U JKMBOTHBIX

BHoTexHO10rusl Kak 0Tpacjib NPOU3BOACTBA.
buorexHomoruss Kak OTpaciab MPOU3BOACTBA. |'eHHas
WHXKeHepusi. OTambl co3fanus pekombOuHantHoW JIHK wu
TPAaHCI€HHBIX  OpraHu3MoB. KierouHass  uHXKeHepus.
Knetounsle KynbTypbl. MHKpPOKIOHAIBHOEPA3MHOKEHUE
pactennii. KinoHupoBaHue BEICOKOIPOAYKTHBHBIX

PackpriBaTh coaepkaHHe TEPMHUHOB U
MOHATHHA: OMOTEXHOJOIWs, KJIETOYHAas
WH)XEHEPHS, TeHHASTMHXEHepus,
KJIOHHPOBAaHWE, TPAHCTEHHBIE OPTraHU3MBI,
I'MO (renernueckd MOAMGUIMPOBAHHBIE

OpTraHM3MBbI). XapaxkTepuzoBaTh
OMOTEXHOJIOTHIO KaK oTpacib
MPOU3BOJACTBA, OCHOBHBIC JOCTHIKCHHS
OMOTEXHOJIOTUH B obnact

MPOMBIIIEHHOCTH, CEJIbCKOTO XO034iCTBa
1 MEJHIINHEI.
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IIpakTnyeckne u JaGopaToOpHbIe 3aHATHS

1 [pakTnyeckas  padora 14. «BoiBienue  ponu
OMOTEXHOJIOTUH KaK OTPACIIH MPOU3BOACTBAY

[epeuncnars u XapaKTepU30BaTh
OCHOBHBIE =~ METOIBl M  JIOCTHXKEHHS
OMOWHKEHEPHH. Ob6cyxnath

JKOJIOTUYECKUE M OSTHUYECKHE aCICKTHI
HEKOTOPBIX HCCIICZIOBaHUN B o0nacTu
OMOTEXHOJIOTHH (KJIOHHpOBaAHUS,
HUCKYCCTBEHHOTO OILIOZI0TBOPEHHUS,
HANpaBJIEHHOTO WM3MCHECHUS TeHOMa H
CO3JIaHVsI TPAHCTEHHBIX OPTaHU3MOB)

Tema 8.
IBOJIIOIIMOHHASA
ouoJsiorus

JluunocmHule pe3ynbmamel: pa3BUTHE HABBIKOB COTPYAHHYECTBA,
pasBUTHE CaMOCTOATENLHOCTH, (OPMHPOBAHHE OCO3HAHHON
MOTHBAllUM K  BBINOJIHEHWIO  3ajaHus, (QOpMHUpOBaHUE
HKOJIOTUYECKOTO CO3HAHMS, OEpEeKHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO, )KU3HH, IPUHATHE IIEHHOCTEH CEMbH
Illoznasamenvnuvie YVJ[: camMocTOATENBHOE BBIICICHUE H©
(hopMynpoBaHHE TIO3HABATEIHHON €A, TOWCK W BBIACIICHUE
HEoOXOAuMON WH(GOpMAIMK, B TOM YHCIE€ C IOMOIIBIO
KOMITBIOTEPHBIX CPEICTB, YMEHHE OCO3HAHHO U TPOHU3BOJBHO
CTPOHTH peueBOE BHICKAa3bIBAHUE B YCTHOW M MUCHbMEHHOH opme
Pezynsamusnvie YVV/]: noctaHoBka y4eOHBIX U MO3HABATEIbHBIX
3aJa4, KOHTPOJIb, KOPPEKIIKs, OLlEHKa

Kommynuxamusnvle YVJ]: ymeHue ¢ HOCTATOYHON MOTHOTOW U
TOYHOCTBIO BBIPAXKATh CBOU MBICITH B COOTBETCTBHU C 337a4aMu U
YCIIOBUSIMH KOMMYHHKAIINH, WHUIIMATUBHOE COTPYIHUYECTBO B
novcke W cOope uH(pOpPMAIMK, BIAJACHUE MOHOJOTHYECKOH H
JIUAIOTHYECKOU (hopMaMu pedn

Cooepiicanue https://resh.edu.ru/s
1 IBOJTIOLHAS U METOABI e¢ M3y4YeHHsI. PackpeiBath copaepkanue TepMuHOB u | ubject/lesson/5393/st
IIpennocbulkn BO3HUKHOBEHMSI 3BOJIIOLIMOHHOM TEOPUM. TIOHSITHIA: 3BOJIIOLIUS, TIEpeX0HbIe GopMBbl, | art/

DBOJIOLMOHHAA TeopHsa U e€ MecTo B Ouosnoruu. BnusiHue
SBOJIIOIIMOHHOM TEOpHH Ha Pa3BUTHE OHOJOTUH MU APYTHX
HayK. CBHIETeNbCTBA 3BOIOIMU. [laseoHTOMOTHYECKHE:
II0CJIICAOBATCIBHOCTD IIOSABJICHUSA BUI0B B
MAJICOHTOJIOTMYECKON  JIETONUCH, TepexogHble  (OPMEI.
Buoreorpaguueckue: cxoncTso U paziuyue dayH u ¢iop
MaTEpPUKOB M OCTPOBOB. OMOPHOJIOTHYECKHE: CXOJICTBA U

(I)I/IJ'IOFCHCTI/I"ICCKI/IC pAAabL, BUIbI-
OHJACMHKU, BUBI-PCIIMKTHI, 3aKOH
3apoaAbINIEBOIO CXO0AcCTBa,

OMOTreHETHYECKUH 3aKOH, TOMOJIOTHYHBIC 1
AHAJIOTUYHBIE OpraHbl, PyAUMEHTapHBIE
OpraHbl, aTaBU3MBI.



https://resh.edu.ru/subject/lesson/5393/start/
https://resh.edu.ru/subject/lesson/5393/start/
https://resh.edu.ru/subject/lesson/5393/start/
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paznuuns SMOPHOHOB PAa3HBIX BHIOB ITO3BOHOYHBIX.
CpaBHUTETHLHO-aHATOMUYECKUE: TOMOJIOTUYHBIE,
AQHAJIOTUYHBIE, pyIAMEHTapHbIE OpraHbl, aTaBU3MBI.
MonekynapHO-OMOXUMHUYECKHE: CXOACTBO MEXaHHU3MOB
HACJICJICTBCHHOCTH ¥ OCHOBHBIX METa0OJUYECKHX MyTeH y
BCEX KUBBIX OPraHU3MOB

IlepeunciaATe OCHOBHBIEC ITAIlbl Pa3BUTHUS
3BOJIFOLIMOHHON TEOPUU.

HcTopusi pa3BUTHSI TpeacTaBjIeHHT 00 ?IBOJIOUHHU
IBOJIIOIUOHHAS TEOPHS

OpomonionHast Teopus Y. [apeuna. Ilpenmocbuiku
BO3HUKHOBEHUS JapBUHHU3MA. [[BHKYIIHE CHIIBI SBOIIOIUU
BugoB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IIPU
OTpaHUYEHHOCTH pecypcos, HeonpeaenéHHas
HM3MEHYMBOCTh, OOph0a 3a CYIIECTBOBAHUE, €CTECTBCHHBIN
otoop). Cunrermueckass teopus spomrormu (CTD) m eé
OCHOBHBIE TIOJIOKEHMUSL.

PackpeiBaTh copepkaHHE TEPMHHOB |
MOHATHH: CUCTEMAaTHKa, CCTECTBCHHBIA H
HCKYCCTBEHHBIH 0TOOP.

Bun: kpurepunm u crpykrypa. Ionmynsamusi kak Kak
3J1eMeHTapHasl eIMHULA BHIA

MukposBomonus.  [lonynsinusa kak eguHULAa BHIA U
9BOJIIOLIMU.

PackpeiBaTh cojepkaHue TEPMHUHOB U
HOHSTHIA: MHKPO3BOJTOLIHS, BH,
KpUTEpUH BHJA, apeai, MOMyJISLus,
reHO(OH/I, MyTallui, KOMOUHAIINHN TEHOB.
XapakTepu3oBaTh BHJ] KaK OCHOBHYIO
CHCTEMATHYECKYIO SIMHUILY U [ETOCTHYIO
OHMOJIOTUYECKYIO CUCTEMY.

https://resh.edu.ru/s
ubject/lesson/5391/st
art/

https://resh.edu.ru/s
ubject/lesson/4949/st
art/119943/

JBuKynue cuibl (3JieMeHTapHbIe GaKTOPBI) IBOJTIONMH.
Jewkynme cuibl ((GakTOpbI)IBOJIIOIHMYA BHIOB B PUPOJIC.
MyTalmoHHbIH mporecc ¥ KOMOWHATHBHAST N3MEHYHUBOCTb.
[omynsuuonneie BoiHBI M aApeid reHoB. Wzomsamus u
MUTpausl.

PackpeiBaTh copepxaHue TEPMHUHOB U
MOHATHUM: KOMOMHATUBHAS U3MEHYNBOCTb,
MyTaIiH, MYyTaITMOHHBIN mporiecc,
MOIYJISIIIMOHHBIE BOJIHBI, Jpel( TeHOB,
M30JISIUs1, MUTPALIUU.

EctecTBeHHBII 0TOOP U ero GopMbI

PackpbIBaTh cojiepiKaHWe TEPMHUHOB M
TIOHSTUN: €CTECTBEHHBIN 0TOOp, O0phOa 3a

https://resh.edu.ru/sub
ject/lesson/5388/start/



https://resh.edu.ru/subject/lesson/5391/start/
https://resh.edu.ru/subject/lesson/5391/start/
https://resh.edu.ru/subject/lesson/5391/start/
https://resh.edu.ru/subject/lesson/4949/start/119943/
https://resh.edu.ru/subject/lesson/4949/start/119943/
https://resh.edu.ru/subject/lesson/4949/start/119943/
https://resh.edu.ru/subject/lesson/5388/start/
https://resh.edu.ru/subject/lesson/5388/start/
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EcrecTBeHHBII 0TOOP — HAIIPABJISIOITHI (PAKTOP IBOIIOIIHH.
@DopMBI eCTeCTBEHHOTO 0TOODA.

cyniectBoBanue. ONUCHIBATE MEXaHHU3M
JIEACTBUS €CTECTBEHHOTO orbopa.
Xapaktepu3oBath (POPMBI €CTECTBEHHOTO
oTOopa (ABWKYIINN, CTAOWIM3UPYIOIIHA,
JU3PYNTHUBHBIA) U CPAaBHUBATH UX MEKIY
CO0OH.

https://resh.edu.ru/sub
ject/lesson/5389/start/

Pe3yabTarbl 3BOJIIOLHN:
OPraHU3MOB 1 BHI000pa3oBaHue.
[IpucnocoOneHHOCTh  OpPraHM3MOB ~ KaK  pe3ysbTaT
sBostonud. [lpuMepbl TPUCIIOCOOJCHHI Yy OPTraHU3MOB.
Apomopdosbl 1 unnoanantanud. Buau BugooOpa3oBaHue.
Kpurepun Buma. OcHoBHble (OpMBI BHA000pA30BaHUS:
reorpaduyeckoe, IKOJIOrHIECKOE.

MPHUCTIOCO0TEHHOCTh

PackpeIBaTh conepikaHHe TEPMUHOB U
TIOHSTHIA: HPUCIIOCOOJICHHOCTD,
IMOKPOBUTECILCTBECHHAA u
IpefocTeperaolias Okpacka, MaCKUPOBKa,
BHAI000pazoBaHUeE.

https://resh.edu.ru/s
ubject/lesson/5390/st
art/

HanpagJjienusi M MyTH MaKpPO3BOJIIOLUHU
Maxkpossomoniuss. DopMbl  HBONMIONUHU:  PIIIETHYECKAS,
JTUBEPTeHTHA, KOHBEpreHTHas, napaijiebHas.
Heo6patumocts  »Bomrouuu.  IIpoucxokaeHue — oT
HECTIeUMaTU3UPOBaHHBIX  IpeakoB. [Iporpeccupyromas
crienuann3anys. AIanTHBHAs pajualys.

PackpeiBaTh coJep)KaHHE TEPMHUHOB U
MOHSTHI: MaKpO3BOJIONHUS, (DUIIOreHes,
OMONIOTMYECKUI Tporpecc W perpecc,
apomopd03,  UAMOAAANTAIMS,  O0IIas
JIeTeHEepaIns, aJalTUBHAS paHalHsl.
XapaxkTtepu3oBath  (OPMBI  IBOJIOIHUH.
BrisiBisiTS apoMOpdO3bl U MO IaNTAIIUH
y PacTEeHUii ¥ KHUBOTHBIX.

CpaBHHBaTh OHMOJIOTHMUYECKHIA MpOrpece H
Ouonoruveckuii - perpecc, apomopdos,
UIM0AIANITAIMIO M OOIIYIO JIereHEePaIIHIoO.
BbISBIIATE B3aHMOCBSI3H MEXIY IyTAMH U
HaIlpaBJICHUAMHA 3BOJIIOIIUA Y paCTeHI/H‘/'I 158
JKUBOTHBIX

https://resh.edu.ru/s
ubject/lesson/4950/st
art/

IIpakTHYeckue u 1a00paTOpPHbIE 3AHATHSA

[pakTuyeckoe 3amatue 15. «OnmcaHue CBUACTETHCTB
DBOITIOLIMN

XapaxkTepusyroT CBUCTEIHCTBA
IBOJFOIHU: MaJICOHTOIOTUIECKHE,
ouoreorpaduyeckre, 3MOPHUOIOTHICCKHE,
CpPaBHHUTEIHHO-aHATOMHUYECKHE,
MOJIEKYJIIPHO-OMOXUMHUYECKHE.



https://resh.edu.ru/subject/lesson/5389/start/
https://resh.edu.ru/subject/lesson/5389/start/
https://resh.edu.ru/subject/lesson/5390/start/
https://resh.edu.ru/subject/lesson/5390/start/
https://resh.edu.ru/subject/lesson/5390/start/
https://resh.edu.ru/subject/lesson/4950/start/
https://resh.edu.ru/subject/lesson/4950/start/
https://resh.edu.ru/subject/lesson/4950/start/
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[IpuBOIUTH TIPUMEPHI TIEPEXOAHBIX (HopM
OpraHu3MOB, (PWIOTCHETHUECKUX PSIOB.
[IpuBoguTh  (POPMYNMHPOBKH  3aKOHOB
OMOTeHEeTHYECKOTO W 3apOABIIIEBOTO
CXOJICTBA

[pakTnyeckue 3ansaTue 16. «XapakTepucTHKa OCHOBHBIX
9BOJIFOLIMOHHBIX M)

XapakTepru3oBaTh OCHOBHBIE
9BOJIIOLIMOHHBIE

Ueu, KOHIENUUN U TEOPUH; CPABHUBATH
B3IJIs1A6I Ha BUA U 3Bomonnto K. Jlunues,
K.b. Jlamapka, Y. Hapeuna. OueHuBaTh
BKJIaJ JIMHHEs B pa3BUTHE CUCTEMATHKH U
OOBICHATH MIPUHLUIIBI OMHApHOI
HOMEHKJIATYPBHI.

XapakTepu3yoT COAEPKaHWE U 3HAUYCHHUE
sBomonMoHHON  koHuenmuu K. b.

Jlamapka. OrneHrBaTh
€CTECTBCHHOHAYYHbIE U COLHUAIBHO-
SKOHOMHUYECKHUE MPEANOCHUIKI
BO3HUKHOBEHHS 3BOJIIOLIMOHHOM Teopuu Y.
JapBuHa.

PackpbiBaTh conepkaHue SBOIOLUOHHOU
teopun Y.  JlapBuHa;  CcpaBHUBaTh
HEONpPEJEIEHHYIO WU ONPEACIIEHHYIO

WU3MEHYUBOCTD, €CTECTBEHHBII u
WCKYCCTBEHHBIH 0TOOD, (hopMbI OOPHOBI 32
CYILIECTBOBAHHUE.

OnuceiBaTh IIOJIOKEHUSI CHHTETUYECKOU
teopun 3Bononmn (CTD) u 00bSICHATE e
3HAYCHUE TSI OMOIOTHH

JlaGopaTopHasi pa6orta 6. «CpaBHEHHE BHJIOB IO
MOP(}OIOTHIECKOMY KPUTEPUIOY

Boiaensath KpUTEPUHU BHJIA
(Mopdonorudeckuii, (PUINOIOTUICCKHIA,
OMOXMMUYCCKUH, TCHETUYCCKUH,

9KOJIOTHYECKHUHl, reorpaduyeckuii) u
MPUMEHATh KPUTEPUM JUIsL  ONMCAHUSA
KOHKPETHBIX BUJIOB.

XapaxkTepu3oBaTh MO JIALIUIO KakK
CTPYKTYPHYIO €IUHHILY BHIa U 3BOJIOIIH.
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OnuchiBaTh MOMYJSIMIO 10 OCHOBHBIM
MOKAa3aTeJsIM: COCTaB, CTPYKTypa

[pakTnyeckue 3ansiTue 17. «XapakTepucTHKa ABIKYIIHX
BUJT SBOJIFOLIMN»

XapakTepHu3oBaTh JIIEMEHTapHBIC
(GaxkTopsl  IBONIOLUH:  MYTalMOHHBIHA
nporecc, KOMOMHATHBHAsT W3MEHUYUBOCTD,
MOIMYJISILIMOHHBIE BOJIHBI, Jpeii( T'eHOB,
W30S, MATPALIAS.

YcraHaBaMBaTh NMPUYNHHO-CIIEICTBEHHBIC
CBSI3U MEKAY MEXaHU3MOM U Pe3yJIbTaToOM
JEWCTBUS JBIKYIIUX CHJI (3JI€MEHTapHBIX
(haKTOpPOB) PBOITIONIAN

[pakTuyeckoe 3ansTue 18. «CpaBHenue Gopm 6OprOBI 3a
CYIIECTBOBaHUE U (POPM €CTECTBEHHOTO OTOOPa»

XapakTepu3oBaTh 00pE0Yy 3a
CYLIECTBOBAHWE W CPAaBHUBATh €€ BUJBI
(MeXBUIOBasA, BHYTPUBUAOBasA, OOprda C
HEONaronpuATHEIMA (haKTOpaMH BHEITHEH
cpeJibl)

JlaGopaTopHasi pabora 7. «Omnmcanue
MPUCTIOCOOJICHHOCTH OpraHu3Ma M €€ OTHOCHUTEIBHOTO
XapaxTepa»

OnucelBaTh MEXaHU3M BO3HMKHOBEHUS
NPUCHOCOOJICHUH Y OPTaHU3MOB.

BBISIBIIATH 110 N300paXeHUSIM, Ha KHUBBIX U
(UKCHpPOBaHHBIX TIpenaparax HpUMepsb

MPUCIOCOOIEHHOCTH pacTeHuit u
JKUBOTHBIX K YCJIOBHSIM Cpellbl 0OWUTaHus,
JTIOKa3bIBaTh OTHOCHUTEJHHYIO

1eJIecO00Pa3HOCTh MPUCTIOCOOICHUH.
XapakTepu3oBaTh COCOObI U MEXaHU3MBI
BUJI000pa30BaHuUsI; OIINCBIBATH H
CpaBHUBATh OCHOBHBIE (hopmbI
JKOJIOTHYECKOTO U Teorpaduveckoro
BHI000pa30BaHUS

IIpakTuyeckoe 3ansitue 19. «Xapakrtepuctuka ¢Gopm
SBOJIIOLIAN

XapakTepnuzoBaTh  (POPMBI  IBOJIOIHH.
BrisiBiisiTs apoMopdo3bl U HAMOAIANTALUH
Y PaCTEHHMH U )KUBOTHBIX.

CpaBHUBaTh OMOJIOTHYECKUN TMPOTpecc H
Omoyormuecknii  perpecc, apomopdos,
UAMOaJANTALMIO U OOLIYIO AETCHEPALHIO.
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BBIsSBISATE B3aMIMOCBSI3H MCEXAY MyTsAMH U
HaIlpaBJICHUAMUA 3BOJIIOIIUA Y paCTCHI/IfI n
KNBOTHBIX

Tema 9.

Bo3nukHOBeHHEe U

pa3BuTHe
Ha 3emiie

JKH3HHA

Jluunocmuoie pesyiomamayl. Pa3BUTUC HABBIKOB COTPYOAHUYIECCTBA,
pa3BUTUC CaMOCTOATCIIBHOCTH, q)OpMI/IpOBaHI/IC OCO3HAHHOH

MOTHBAallMM K  BBINIOJHCHUIO  3a/aHus,  (OPMHUPOBAHUE
SKOJIOTHYECKOT'0 CO3HAHUS
Io3nasamenvuvie VVJ[: camocToATeNbHOE BBIICICHHE H

(hopMynHpoBaHHE O3HABATEIHHOMN LIEnn
Pezynamusnsvie YVJ[: moctaHoBka y4eOHBIX M ITO3HABATEIBHBIX
3a1a4, KOHTPOJIb, KOPPEKLUS, OLICHKA

Kommynuxamusnvie YVJ[: BnageHue MOHOJOTHYECKONM U
JMaJIOTHYecKoi popMaMu peun
Cooepiicanue. https://resh.edu.ru/s
1 Hcropus xu3Hu Ha 3emjie U MeTOAbI €€ H3yYeHHs. PackpeiBath coxmepkanue TepMuHOB H | ubject/lesson/3874/st
I'unore3nl npoucxoxaenusi ;ku3u Ha 3emiie [(oHayuHbie NOHITHI:  KpealuoHu3M,  abuorenes, | art/
MpeJCTaBICHUs O 3apOXKICHUN KU3HU. HayuHble TUmOTe3bl BUTAJIN3M, nmaHCcIepMus, 0nonon3,

BO3HUKHOBEHHS JXKM3HU Ha 3eMJie: aOUOreHes HITaHCIIEPpMMUAL.

XuMnuueckast JIBOJIIOIHUS. AOUOreHHbIHI CUHTE3
OpraHUYECKUX BEIIECTB M3HEOPTaHUYECKHUX.
DKCNEPUMEHTAILHOE MIOATBEPKIACHNE XUMHYECKOU

sBosronMy. HauanpHble 3Tanbl OMOIOTHYECKON SBOJIIOLMH.
l'umotesa PHK- wmumpa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp M BOSHMKHOBEHHE NMPOTOKJIETKU. [lepBble KieTku
U UX 3BodronMA. POpMUPOBaHWE OCHOBHBIX I'PYII JKUBBIX
OpraHU3MOB.

KOAIepBaThl, TPOOMOHTHI, CHMOHOTEHE3.
XapakTtepu3oBaTb  METOAbl  M3Yy4YEHUS
HCTOPHYECKOTO MPOIIIOro 3eMIIH.
[TepeuncasTe OCHOBHBIE JTanbl
XMMHUUYECKOH 1 OMOJIOTHYECKOW SBOTIOLIH.



https://resh.edu.ru/subject/lesson/3874/start/
https://resh.edu.ru/subject/lesson/3874/start/
https://resh.edu.ru/subject/lesson/3874/start/
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Pa3Butne xu3HM Ha 3emie MO 3paM H MepPHOJAM.
Karapxeit.  Apxeiickas ©  OpOTEpo30McKasi  3pHI.
[Tanmeo3oiickass 2pa W e€ TEPHOABL: KEMOPHHCKHIA,
OPJIOBUKCKUH, CUITYpUICKUH, JICBOHCKHI,
KaMEHHOYTOJIbHBIM, INepMCKkuil. Me3o3olickas 3pa u €€
MepUoAbl: TPUACOBBIN, IOpcKuM, MenoBoil. KaitHozolickas
3pa U €€ TMepUoJbl: IaJIEOT€HOBbINA, HEOTE€HOBBIH,
AHTPONOT€HOBBIM. XapakTepHucTuka KJIuMaTa u
reoJoruueckux mnporueccoB. OCHOBHBIE 3Tambl SBOJIOLUHU
pPacTUTENHHOTO U JKMBOTHOTO MHpa. Apomopdosbl y
pacTeHul U )KUBOTHBIX. [losiBIEHUE, PACLBET U BEHIMUPAHUE
TPYIII )KUBBIX OPraHU3MOB

PackpeiBaTh coliepxkaHue€ TEPMHHOB U
MIOHSATUM: 30H, 3pa, IepUoJl, apoMop(hO3bI,
HAMOaaITall1H. 3HaTh
MOCJIE0BATEILHOCTh HOHOB: KaTapxew,
apxed, MpoTepo30il, aHepo30ii; Ip:
apxeuckas, IIPOTEPO30MCKas,
majaeo30McKasl, ME3030MCKal,
KaifHO30MCKasl; TIEPUOMIOB: KEMOPHIICKHIA,
OPIOBUKCKUUN, CHIIYPUHCKUH, JEBOHCKHUU,

KaMEHHOYT OJIbHBIM, MEPMCKHIA,
TPUACOBBIH, FOPCKUA, MEJIOBOH,
MaJICOT€HOBBIN u HEOTCHOBBIH,
AHTPOIIOT€HOBBIN. XapakTepu3oBaTh

OCHOBHbIE  COOBITHSI B Pa3BUTHH
OpPraHMYEeCcCKOro MUpa Mo 3paM U Meproaam
reoJ0rMYeCcKO UCTOPHUHM; 3TAIbl Pa3BUTHUS
PacTUTEIBHOTO U )KUBOTHOI'O MHpA.

CoBpemeHHasi ccTeMa OPraHUYECKOro Mupa.
CucteMa OpraHM4eckoro Mupa Kak OTpa)KeHUE SBOJIIOLUH.
OcCHOBHbIE cCHCTEMAaTHYECKHE TPYIIBI OPTaHU3MOB.

PackpbiBaTh copep)kaHME€ TEPMUHOB H
MOHSTHUN: CUCTEMATHKA, UCKYCCTBEHHAs U
€CTEeCTBEHHasl KJacCUUKanus, OnHapHas
HOMEHKJIaTypa, IPUHIMIT HEPAPXUIHOCTH.

https://resh.edu.ru/s
ubject/lesson/3885/st
art/

https://resh.edu.ru/s
ubject/lesson/5395/st
art/

JBoJIOIUSA YesIoBeKka. AHTPOIIONOTHA KaK HayKa. PazButue
MPEJICTABJICHUI O TMPOUCXOXKJCHUM uYesloBeKa. MeToibl
M3y4eHus aHTtpornoreHeza. CXoACTBa U pa3InyMsl 4ellOBEKa
1 )KMBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHUE UEIOBEKA.

PackpbIBath cojiepikaHHe TEPMUHOB H
MOHSATHH: aHTPOIIOJIOTHUS, aHTPOIIOTeHE3,
yenoBek pasymubiii  (Homo sapiens),
NPSAMOXOXAEHUE, BTOpas CHUTHAJIbHAs
cucrema. [Tepeuncndarsb 3a7a4u
AQHTPOIIOJIOTHH, JTanbl CTAHOBICHUSA H
pa3BUTHS MpeCTaBICHUI 0

https://resh.edu.ru/sub
ject/lesson/4951/start/



https://resh.edu.ru/subject/lesson/3885/start/
https://resh.edu.ru/subject/lesson/3885/start/
https://resh.edu.ru/subject/lesson/3885/start/
https://resh.edu.ru/subject/lesson/5395/start/
https://resh.edu.ru/subject/lesson/5395/start/
https://resh.edu.ru/subject/lesson/5395/start/
https://resh.edu.ru/subject/lesson/4951/start/
https://resh.edu.ru/subject/lesson/4951/start/
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MTPOUCXOXKICHUH YEIIOBEKA.
W3znaratb OCHOBHBIE TIOJIOKEHUS TEOPHU
Y. JlapBuHa, KpUTUYECKHU OLIECHUBATH
HEHAYYHYI0 WH(POPMAIHIO O
MPOUCXOXKICHUH YETOBEKA.

3HaTh CUCTEMATUYECKOE TIOJI0KEHHUE BUA
Homo sapiens, mepeducnars ero
MOp(}OIOro-aHaTOMHUYECKIE IPU3HAKU
pasHoro ypoBHs (THII, KJIACC, OTPSI H
Ap.).

YcraHaBIMBaTH Y€PTHI CXOJICTBA U
pa3IUyYMil UeJIOBEKA U AKUBOTHBIX.
OOBSICHAT W  OLIEHWBaTh 3HAYCHHE
HAyYHBIX 3HAHUA O TIPOUCXOKICHHUH
YCJIOBCKa IJIA IMOHHUMAaHUA MECTa U POJIN
YeJloBeKa B IPUPOJE

JAeumxymiue cuibl ((GaKTOpPbI) AHTPOIOTeHe3a
JBwxymme CHTBI (paxTopsl) aHTPOTIOTEHE3a.
HacnencreeHHass M3MEHYMBOCTh M €CTECTBEHHBIN OTOOP.
OOmiecTBeHHBIM 00pa3 JKW3HU, HW3TOTOBICHUE OPYIMH
TpyJa, MBIIIJICHHE, PEYb.

PackpbIBaTh cojiepkaHHe TEPMHUHOB H
MOHATHH:  (hAaKTOpPHl  aHTPONOreHe3a,
IPYIIIOBOE COTPYIHHUYECTBO, peus,
OpYIHifHAS TEATETBbHOCTD, MTOJIUMOP(PU3M.
XapakTepusyroT JBIDKYIIHE CHJIBI
(daxTopsr) aHTPOIIOTCHE3A!
OHOJIOTMUECKHE u COI[HAJIbHEIE,
CPaBHUBATh UX MEIKITY cOOOM

https://resh.edu.ru/sub
ject/lesson/3906/start/

283994/

OCHOBHBIE CTAIUHU IBOJIIOIUH YeI0BEKA.



https://resh.edu.ru/subject/lesson/3906/start/283994/
https://resh.edu.ru/subject/lesson/3906/start/283994/
https://resh.edu.ru/subject/lesson/3906/start/283994/
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OcCHOBHBIE CTaAWd ¥ BETBM OBOJIOIHMH  YeEJIOBEKa:
aBCTPAJIONIUTEKH, Yenorek YMETIBIH, YenmoBek
npaMmoxozsaiui, YenoBek HeaHJepTalbCKkui, YenoBek
Pa3yMHBII COBpEeMEHHOro Tuma. Haxoaku HCKOIaeMbIX

OCTaHKOB, BpeMsi CYILIECTBOBaHHSI, obsacth
pacnpocTpaHeHus, 00bEM TOJOBHOTO Mo3ra, 00pa3 >KU3HH,
OpyIHSL.

YenoBeyeckue pacbl W NPHUPOAHBIE  AJANTALUM
yesjioBeka. YenoBeueckue packl. OCHOBHBIE OOJIBIINE PACHI:
eBporieonHas  (eBpasWiicKas),  HETrpo-aBCTPAJIOHUTHAS
(3xBaTOpHANEHAS), MOHTOJIOVTHAS (a3maTcko-
aMepHUKaHCKas). Yepthr PUCTIOCOOIEHHOCTH
NpENCTaBUTENCH  YEIOBEUECKMX pac K  YCIOBHUSIM
cylectBoBaHus. EAuMHCTBO yenoBeueckux pac. Kputuka
COLMANIFHOTO JITAPBUHU3MA U pacu3Ma.

PackpeiBaTh copepkaHHE TEPMHHOB U
IIOHATHUM: ABCTPAJIONUTEK, YeJIOBEK
yMebIH, YeI0BEK MPSMOXOAIIIH,
HeaHIepTaJell, KpOMaHBOHETI,
HEOJIUTUYECKAsl PEBOJIIOLIUS, IEPBOOBITHOE
HCKYCCTBO.

PackpeiBaTh copepkaHHE TEPMHHOB U
MOHSTUN: pachl, pacoreHes, COIUAJ-
JTapBUHU3M, PACU3M, METUCAITHSI.
XapaxTepruzoBaTh u CpaBHHBATH
MpE/ICTAaBUTENIEl  YeloBEYEeCKMX  pac,
paCKprBaTb HpI/IqI/IHI)I n MEXaHHU3MBbI
pacoreHes3a, MEPEYUCIATh W TPHBOIUTH
MIPUMEPHI TPUCTIOCOOJICHHOCTH YeJI0BEKa K

YCIIOBUSAM CpeJibl, MIPUMEPEI
MPUCTIOCOOUTENBHOTO 3HAYCHUSI PACOBBIX
MIPU3HAKOB.

Jloka3piBaTh  €AWHCTBO Buaa Homo
sapiens, Hay4HYH) HECOCTOSITEIbHOCTh
PacoBBIX TEOpHHl, HUAEH COLMAIBHOIO
JIApBUHU3MA U PacCU3Ma

HpaKanecKne H HaﬁOpaTOleﬂe 3AHATHUA

I[pakTnyeckoe 3aHaTHe «BbIsBICHNE 0OCcOOEHHOCTEH
COJIEpKaHus THIIOTE3 U TEOPUH BO3HWKHOBEHUS XHU3HHM HA
3emie»

Wznarate copepikaHue THUIOTE3 U TEOPU
BO3HUKHOBEHHMsSI  JKM3HM Ha  3emiie
(kpeaMoHM3Ma, CaMOITPOU3BOJIBHOTO
3apo’KJeHNA (CTIOHTAHHOT0), TAHCTIEPMHUH,
runote3sl PHK-Mupa).

OnwucsiBath 3kcniepuMenTs C. Mumiepa n
I IOpu mo momy4yeHWIo OpraHMYECKUX
BEIIECTB W3 HEOPraHWYECKUX IyTEM
a0MOreHHOT0 CHHTE3a

[pakTHyeckoe 3anaTHe «ONMUCaHNE 3P U TIEPHUOJIOB KUZHU
Ha 3emiue»

Beinenate  miaBHBIE  apoMOpdo3bl Y
pacTeHnid W KMBOTHBIX. (CpaBHHBAThH
MEXITy co0oif npencTaBuTeneit
CHUCTEMAaTHYECKUX TPYHIl OPraHU3MOB,
BBISIBJIATH YCPTHI YCIOXKHECHUA u
HpI/ICHOCO6HeHHOCTI/I K YCJIOBUSIM XU3HU
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3 JlaGopaTopHas padora 8. «l3ydeHne WCKOMaeMbIX
OCTaTKOB PACTEHUH M IKHUBOTHBIX B  KOJUICKLIUIX).
OKCKypcHs « IBONIOIHS OPTaHUIECKOTO MHpa Ha 3emie» (B
€CTECTBEHHOHAYYHBIN WM KPAaeBEAUYECKUI My3eil

Omncanne 0COOEHHOCTEN MCKOITAEMBIX
OCTaTKOB PACTEHUH U KHUBOTHBIX

4 [pakTuyeckoe 3anaTue 20. «OmnucaHue COBPEMCHHOMN XapakTepus3yroT COBPEMEHHYIO CHUCTEMY
CHUCTEMBI OPTaHUYECKOT0 MUPa» OPraHuYECKOTO MUpPa

5 IIpakTuyeckoe 3anatue 21. «Onucanue craguii pa3BUTH XapakTepru3oBaTh U CPaBHUBATh MEXAY
YEJIOBEKa co00i1 OCHOBHBIE CTaIUU SBOIIOIHU

YeJoBeKa: XPOHOJIOTHYECKHHA  BO3pAcT,
apeain pacIpocTpaHeHus, 00BEM
TOJIOBHOT'O MO3ra, 00pa3 XKHU3HH U OpYIHs
TpyAa

Tema 10.
Opranusmsbl 1
OKpYy:Kaomas

cpena

JluunocmHule pesynvmamel: pa3BUTHE HABBIKOB COTPYAHUYECTBA,
pa3BUTHE CAMOCTOSATENBHOCTH, (OPMHUPOBAHHE OCO3HAHHOM
MOTHBAallMM K  BBINOJHCHHIO  3aJaHus, (OPMUPOBAHHUE
JIKOJIOTMYECKOr0 CO3HAHMS

ITlosnasamenvuvie  VV]]: camMoOCTOSTENbHOE  BBIICJICHHE U
(hopMyJIUpPOBaHHUE TO3HABATEIILHOM LIEIH

Pecynsamusnvie YY/[: mocraHoBka y4eOHBIX W TO3HABATEIbHBIX
3a/1a4, KOHTPOJIb, KOPPEKIHsI, OIIEHKA

Kommynuxamusenvie YVVJ[: BnageHue MOHOJOTMYECKOH U
JIMAJIOTHYeCcKON popMaMu pedn
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Cooeporcanue. 0 https://resh.edu.ru/s
ubject/lesson/5392/st
art/



https://resh.edu.ru/subject/lesson/5392/start/
https://resh.edu.ru/subject/lesson/5392/start/
https://resh.edu.ru/subject/lesson/5392/start/
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IKOJIOTHS KAK HAYKA.

OKoJ0rus Kak Hayka. 3aa4u U pa3/esibl 3KoJOoTul. MeToabl
9KOJIOTHYECKUX HCCIIeI0BaHUI. OKoJIoTHYecKoe
MHPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpensbl 00UTaHNUSA M IKOJOTHYECKHe (PAKTOPBI.

Cpensl  oOuTaHWs OpPraHM3MOB: BOJHAs, HAa3eMHO-
BO3AYyILHAs, MIOYBCHHAS, BHYTPH-OPTaHU3MEHHAsI.
Okonorunueckue pakropsl. Kimaccuduranms 3K0I0rn4ecKux
(akTOpoB: abHOTHYECKNE, ONOTUIECKUE U AaHTPOTIOT€HHBIE.
JeiicTBrEe SKOTOTHIECKUX (PaKTOPOB HA OPTaHU3MEI.

PackpriBaTh comepxaHWe TEPMUHOB U

TTOHSTHIA: 9KOJIOTHS, TOJICBhBIE
HaOJI0IeHUS, AKCIIEPUMEHTHI,
MOHUTOPHHT OKpYy’Karomiei cpensl,
MOJICIIUPOBAHUE, JKOJIOTHYECKOE

MupoBo33perue. llepeuncnsate 3amaym
9KOJIOTHH, €€ pa3/ieNibl U CBSI3H C IPYTHMH
HayKaMH.

XapaKkTepu3yroT METOIbl IKOJOTMYECKHX
WCCIIETOBAHAN

PackpeIBaTh conepikaHWe TEPMUHOB U
MOHSATHH: cpella OOUTaHUsI, SKOJIIOTUIECKUE
(akTopbl, OWOIOTUYECKHI  ONTHMYM,
OTPaHMYUBAIOIIHIA (TUMUTHPYFOIIINT )

¢axrop.

AbGuoTHYecKHe (PpaKTOPBI: CBET, TEMIIEPATYPA, BIAKHOCTb.
®oronepuogusm.  [lpucmocobnennuss  OpraHu3MOB K
neiicturo  abmotmyecknx  ¢akrtopoB. buomormueckue
PHUTMBL.

Buornyeckue paxropsl.

Buasl  OnoTHuYecKMX ~ B3aUMOAEWUCTBHIA: KOHKYpEHLHS,
XHUIIHUYECTBO, CUMOMO03 u ero ¢opMmbl. [lapasuTusm,

PackpbIBaTh cojepkaHHe TEPMHUHOB H
MTOHATHH: a0MOTHYECKHE (hakTopsl,
¢doronepronu3M, GMOIOrHIECKUE PUTMBI.

PackpbIBath cojiepkaHHe€ TEPMHUHOB H
TIOHSITHIA: onoTHYeCKHe (baxTopsl,
XHUILTHUAYECTBO, TApa3UTH3M, KOHKYPEHLUS,
MyTyaJlu3M, CHMOMO3, KOMMEHCAIIU3M,




50

KOOIlepalysi, MyTyajaiu3M, KOMMEHCAIN3M (KBapTHPAHCTBO,
HaxJeOHMUYECTBO). AMEHCAIM3M, HEHTpalIu3M. 3HadeHHE
OMOTHYECKHX  B3aMMOACUCTBUIN I  CYIIECTBOBAHHS
OpPTraHU3MOB B IPHUPOIHBIX COOOIIECTBAX.

HaXJIEOHUYECTBO,
aMEHCaJIu3M, HEUTPAIU3M.

KBapTHUPAHCTBO,

IKOJI0rHYecKHe XapaKTePUCTUKH NOMYJISILMH.
OcHOBHBIE [TOKA3aTEIN HOIMYJISIIUHU: YUCICHHOCTB,
IJIOTHOCTH, PO’KIAEMOCTh, CMEPTHOCTb, IPUPOCT,
Murpanus. JJuHaMuKa YUCICHHOCTH MOMYJISLHH U €€
peryJsusL.

PackpriBaTh comepxaHWe TEPMHUHOB U
MOHATAN:  TOMYJISIWSI,  YWUCIEHHOCTb,
IUIOTHOCTh, POXKJae- MOCTb, CMEPTHOCTb,
MPUPOCT,  MHUTpanus, JWHA-  MHUKa
YUCIIEHHOCTH TOMYJISIUH.

HpaKanecKne H ﬂaﬁopaTopmﬂe 3aHATUA

IIpakTuyeckoe 3ansaTue 22. «OnucaHne 0COOEHHOCTEH
Cpel KU3HM

XapakTepu3ylT YCIOBUS Cpel OOMTaHHs
OpPraHW3MOB;  KJIACCUPHIUPOBATh U
XapaKTePU3YIOT SKOJOTHUSCKHE (PaKTOPBI:
a0HOTHYECKHE, OHOTHYECKHE u
AQHTPOTIOTEHHBIE.

OnucelBaTh  JCHCTBHE  SKOJOIMYCCKUX
(haKTOPOB HAa OPraHU3MBI.

XapaxkTepu3yroT 0COOEHHOCTH CTPOCHHS U
JKU3HEIEATEITbHOCTH PACTEHHUI U
JKMBOTHBIX Pa3HBIX CpeJl OOUTaHUS

I[pakTHyeckoe 3ansiTue 23. «Xapakrepuctuka (akTOpOB
CpensD»

XapakrepuzoBarb OHOTHYECKHE (HaKTOPHI
W BHIB B3aUMOOTHOUICHHHA  MEXIY
OpraHW3Mam¥,  MPHUBOJAUTH  MPHUMEPHI
B3aUMHOMN MPUCTIOCOOJIEHHOCTH
OpPraHU3MOB.

CpaBHUBATH MEXIY COOON BUIBI
OMOTHYECKUX B3aUMOIEHCTBUI
OpraHNU3MOB

JlabopaTopnas  palorta 9. «Mopodonoruyeckue
0COOEHHOCTH PAaCTEHHUI U3 Pa3HBIX MECT OOUTAHUSD).

0,5

AHanu3upoBath JIEHiCTBHE CBETA,
TEeMIIepaTyphl, BIAKHOCTA HA OPTraHU3MBbI
H MIPUBOINTH IpUMEPHI
OPUCITIOCOOJIEHHOCTA  OPraHU3MOB.
IIpoBoauTh OMOJIOrNYECKHUE
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HaOJTIO ACHU S u ohOpMIISITH
pe3yapTaThl OpOBEeAEHHBIX
HaOIIOqeHUH.
4 JlaGopaTopHas padora 10. «BnusHue cBeTa Ha pocT U 0,5 AHanu3upoBaTh JleHCTBUE CBETa,
pPa3BUTHE YEPEHKOB KOJeyca» TEMIIEPATYPHI, BIAKHOCTU HA OPraHU3MBI
" TIPUBOIUTH MIPUMEPHI
OPHUCIIOCOOJIEHHOCTH  OPraHHU3MOB.
IIpoBoauTh OHMOJIOTHUECKHE
HaOIrONeHU S u 0hOopMIISITH
pe3ynbTaThl OPOBEIEHHBIX
HaOJIIOJICHU .
5 JlaGopaTopHas padora 11. «[logcuér mnoTHocTu 1 XapakTepru30BaTh OCHOBHBIE [TOKA3aTEIU
TIOMYJISIIIAN PAa3HBIX BUJOB PACTCHUID) 1 3KOJIOTHYECKYIO CTPYKTYPY HOITYJISIINH;
OTHCHI-BaTh MEXaHU3MBbI PETYIISIIIUU
YUCIIEHHOCTH TOITYJISIIUN
Tema 11 JluunocmHule pesynvmamel: pa3BUTHE HABBIKOB COTPYAHUYECTBA,
CoobmecTBa M | pa3BUTHE CaMOCTOSTEIBHOCTH, (HOPMHUPOBAHUE OCO3HAHHOW
IKOJOTHYeCcKHe MOTHBAIlMM K  BBINIOJIHEHWIO  3ajaHus, (QOpMHUpOBaHUE
CHCTEMBbI HKOJIOTUYECKOTO CO3HAHUS
llosnasamenvruvie  YVJ/[: caMOCTOSTENBHOE  BBIACICHUE U
(hopmynHpoBaHKe O3HABATEIHLHOM 1IEH
Pezynamusnsvie YVJ[: moctaHoBKa y4eOHBIX M ITO3HABaTEIIBHBIX
3a/1a4, KOHTPOJIb, KOPPEKIHsI, OIIEHKA
Kommynuxamusnvle YVJ[: BnageHue MOHOJOTHYECKON U
JIAJIOTHYecKOl popMaMu pedn
Cooepaicanue. 0 https://resh.edu.ru/s
1 Coo0uecTBa OpraHu3MoB PackpeiBath conepkanue TepMuHOB U | ubject/lesson/5501/st
CoobmectBO0  opranm3MoB — OuorieHo3.  CTPyKTyphI TTOHSTHI: OHMOIICHO3, aKocucrema, | art/
OWolleHO3a: BHJOBasi, NPOCTPAaHCTBEHHAs, TpoduuecKas OHMOreoIeHos, BU/IBI-TOMUHAHTHI,
(nmumeBas). Buapl-nomuHanTel. CBs3U B OHOLICHO3E. 9KOJIOTHYECKas HHIIA.
XapaxkTepru3oBaTh OmoIIeHO3
(coobmiecTBO), ero BHJIOBYIO,
MPOCTPAHCTBEHHYI0 U TPO(UUECKYIO
CTPYKTYPBI. OOBsCHATH pob

KOMITOHEHTOB OMOIIeH03a B TOJACPKaHUN



https://resh.edu.ru/subject/lesson/5501/start/
https://resh.edu.ru/subject/lesson/5501/start/
https://resh.edu.ru/subject/lesson/5501/start/
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€ro CTPYKTYphl M  CYIICCTBOBaHHS Ha
onpeAenEéHHON TePPUTOPHUH.

OOBSICHATD OMOJIOrNYECKHUMI CMBICIT
SIPYCHOCTH W JTACTOBOW MO3aUKH.

https://resh.edu.ru/s

JKOCHCTEMBbl U 3aKOHOMEPHOCTH HX CYLIECTBOBAHMSI.
OKOJIOTHYECKHE CHCTeMBbI (dKocucTeMbl). I[loHsATHE 00
9KOCHUCTEME 1 OMOTeOLeHO3E.

OyHKIMOHATBHBIE KOMIIOHEHTBI SKOCHCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTBI, PELyLIEHTHI.

KpyroBopor Bemects W MHOTOK SHEPTUU B IKOCHCTEME.
Tpoduueckue (MuIeBbIE) YPOBHH IKOCUCTEMBIL. [luieBble
menrn u cetn. OCHOBHBIE TOKa3aTeNH JKOCHCTEMBI:
Ouomacca, NPONYKUMS.  OKOJIOTMYECKHE  MHUPAMHUJBL
OPOAYKIMH,  YUCIEHHOCTH,  Ouomaccel.  CBoiicTBa
9KOCHUCTEM: YCTOHYNBOCTh, CAMOPETYJISLNUS, Pa3BUTHE.
Cykueccusl.

PackpeiBaTh cojepkaHHE€ TEPMUHOB U
IIOHATHI: DKOCHCTEMA, OHMOIeOIEHO3,
MPOAYIIEHTHI, KOHCYMEHTBI, PEIyIICHTEHI,
Tpouyeckue ypoOBHHM, MNUIICBAs ICNb U
CETbh, DKOJIOTHYECKHUE MTUPAMUJIBI,
oromacca, MPOYKIIHS, CYKIECCHSI.

IIpuponnbie 3KoCHCTEeMBbI. ODKOCHCTEMBI pPEK U  03€p.
OKkocucTeMa XBOIMHOr0 WK IUPOKOIUCTBEHHOTO JIeca.

PackpeiBaTh cojiep)kaHHE€ TEPMUHOB U
MTOHSTHI: BOJHBIE 9KOCHUCTEMBI,
OMOreoLEHO3bI, (bUTOTIIIAHKTOH,
300IIaHKTOH, OEHTOC, TYMYC.
IIpuBoauTh IIPUMEPBI
9KOCHUCTEM CBOEN MECTHOCTH.
CpaBHUBaTh Ha3eMHBIE H  BOJHBIC
9KOCHCTEMbI, OPraHu3Mbl, O00pa3yroIIue
pasHble TPOPHUUECKHE YPOBHU

MPUPOIHBIX

AHTPONOTreHHbIE IKOCHCTEMBI.

ArposkocucTeMbl.  YpboskocucTeMmbl. buosiorndeckoe u
X03HCTBEHHOE 3HAYCHUE arPOIKOCHCTEM U YPOOIKOCUCTEM.
Buopasnoobpaszue kak (akTop YCTOHYHBOCTH IKOCHUCTEM.
CoxpaHeHHe OHOJIOTHYECKOTO pa3Hoo0pa3us Ha 3emile.

PackpelBaTh coaepaHHe TEPMUHOB U
NOHATUI: AHTPONOrEHHAas 3SKOCHCTEMA,

arposKOCUCTEMA, ypboakocucrema,
ouopazHooOpasue.

XapakTepu3oBaTh ~ arpo3KOCHCTEMBI U
YPOOIKOCUCTEMBI, OCOOEHHOCTH  HX
CyIIECTBOBAHUSI.

[IpuBoauTh mNpUMEPHl AHTPOMOTEHHBIX
JKOCHCTEM CBOEH MECTHOCTH, OIHMCHIBATh
KX BUJIOBOW COCTaB U CTPYKTYPY.

ubject/lesson/4953/st
art/



https://resh.edu.ru/subject/lesson/4953/start/
https://resh.edu.ru/subject/lesson/4953/start/
https://resh.edu.ru/subject/lesson/4953/start/
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CpaBHHBaTh  COCTaB U  CTPYKTYpY
MPUPOAHBIX 3KOCHCTEM U arpo3KOCHCTEM,
arposKOCUCTEM U YPOOIKOCUCTEM

https://resh.edu.ru/s

Yuyenne B. U. Bepuaackoro o 6uocdepe. I panuiisl, cocran
U cTpyKTypa Ouocdepsl. )KuBoe BerecTBo u ero QpyHKIUY.
OcobeHHocTH OHochepbl Kak TIIOOATBHOW 3KOCHUCTEMEL.
JlnnaMudeckoe paBHOBecHE W oOpaTHas CBsI3b B Onocdepe.

PackpbiBaTh copep)kaHME€ TEPMUHOB H
MOHATHH: OHocdepa, KHBOE BELIECTBO,
JUHAMUYECKOE PaBHOBECHE.

OnenuBath Bkianm B. . Bepramckoro B
co3manne yueHus o onocdepe.
XapakTepuzoBaTb  COCTaB  OHWOChepHI,
(hYHKIIMH >KHBOTO BeIecTBa OHOCchepbl U
ompenenats (Ha kapre) oOmacTh ero
HanOOJIBILIETO PACTIPOCTPAHEHHUS.
IIpuBoauts IIPUMEPBHI MPOSIBJIECHUS
(YHKIIMA XKUBOTO BelecTBa Ouochepsl,
OHOreOXUMHUYECKOMH IESATEIbHOCTH
YeJoBeKa.

[lepeuuncnare ocobeHHOCTH OHOChEpHI Kak
r1100aJIbHON 3KOCHCTEMBI 3eMJIH

3aK0HOMEPHOCTH CylIecTBOBaHUS Ouocdepsl .
KpyroBopoTsl BemiecTB W OHOr€OXUMHYECKHE IIUKIIBI
a51IeMeHTOB (yriepoja, as3oTa). 30HAJIBHOCTH Ouochepsl.
OcHOBHBIE OMOMBI CYIIIH.

PackpriBaTh coaepkaHHe TEPMHUHOB U

TIOHSITHIA: HEJNIOCTHOCTh  Omocdepsl,
KPYrOBOPOT BEILECTB, OMOr€OXUMUYECKUE
IIHKJTBI 3JIEMEHTOB, 30HAJIBHOCTD

ouochepsl, OMOMBI.

OOBsACHATD NPUYUHY  30HAIBHOCTH
ounocdepsl. [lepeuncnsare "
XapaKTepr30BaTh OCHOBHBIE OMOMBI CYIIH
3emun

YesoBeyectBo B Omocdepe 3emMun. AHTPONOTEHHBIE
n3MeHeHus: B Owocdepe. [mobanmpHBIE 3KOJIOTHUECKHE
MPOGIIEMBI.

PackpelBaTh coaepaHHe TEPMHUHOB U
MOHATUI: AHTPOIIOT€HHBIE U3MEHEHUS,
OKOJIOTHYECKHA  KPHU3HUC,  TIO00aNbHEIC

npoOIeMsl.
XapakrepuzoBarb  OHMOC(EpPHYIO  pOJb
YEJI0BEKa. IIpuBoauTh IIPUMEPHI

aHTPOIIOTCHHBIX HM3MEHEHUH B Orocdepe.
OueHUBaTh TMOCIEACTBUSA  3arps3HEHUs
BO3AYILIHOW, BOJHOM Cpeibl, U3MEHEHUS
KJINMAaTa, COKpaIeHus OMopa3sHooOpaswsl.

ubject/lesson/5394/st
art/

https://resh.edu.ru/s
ubject/lesson/5499/st
art/



https://resh.edu.ru/subject/lesson/5394/start/
https://resh.edu.ru/subject/lesson/5394/start/
https://resh.edu.ru/subject/lesson/5394/start/
https://resh.edu.ru/subject/lesson/5499/start/
https://resh.edu.ru/subject/lesson/5499/start/
https://resh.edu.ru/subject/lesson/5499/start/
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DopMynHpoBaTh COOCTBEHHYIO ITO3UITHIO
MO0 OTHONICHUIO K TJO0aJbHBIM |
pETHOHAEHBIM 9KOJIOTHYECKUM
mpoOiieMaM,  apryMEHTHPOBaTh  CBOIO
TOYKY 3pEHUS.

HazpiBaTh MPUYHHBI MOSIBJICHUS
MPUPOIOOXPAHHONW OITHKH, PaCKpPBIBATh
3HaueHHe TIporpecca A MPEOAOECHUS
9KOJIOTHYECKOTO KpU3nca

CocyuiecTBOBaHMe  NPHPOABI M 4YeJIOBEYeCTBA.
Coxpanenne 6HOpa3HOOOPa3wsi KaK OCHOBA YCTOWYHBOCTH
ouocheprl.  OcHOBa  PalMOHAIBLHOTO  YIPABICHHUS
OPUPOAHBIMH  pecypcaMd W HX  HCIOJIb30BaHHE.
JlocTikeHnst OGMOJIOTHH B OXpaHa IIPHPOJIBL.

PackpbiBaTh copep)kaHME€ TEPMUHOB H
MOHSTUH: panuoHalbHOE
IIPUPOAOIIONB30BaHHUE, yCTOHYMBOE
pasBUTHE, KOIBOIIOLMA. XapaKTepU30BaTh
pauroHanIbHOE HCTIOJIb30BaHHE
MIPUPOTHBIX pecypcoB; OCHOBHBIE
MOJIO)KEHUSI ~ KOHUEMLMHU  yCTOMYHUBOrO
pasBUTHS

https://resh.edu.ru/s
ubject/lesson/3896/st
art/

IIpakTH4yeckue u J1adGOpaTOPHbIE 3aAHATHS

IIpakTHyeckoe 3ansaTHe 24. «CpaBHeHNe OHOLIEHO30B)

CpaBHHBaTh KOMIIOHEHTHI OMOIIEHO30B, UX
BHJIOBYIO, MIPOCTPAHCTBEHHYIO "
TPO(PUUECKYIO CTPYKTYPHI, CBSI3H MEXKIY
OpraHu3MaMu

IIpakTHyeckoe 3ansTHe 25. «XapaKTepHUCTHKA CBOICTB
IKOCUCTEMBI»

XapakTepu30oBaTh CBOHCTBA 3KOCHUCTEMBI
(e€  cmOCOOHOCT K JAJUTEIBHOMY
CaMOTIOIIEPIKAHUIO, OTHOCHUTEILHO
3aMKHYTBIN KpyroBOPOT BEIIECTB,
HEOOXOIMMOCTh MOTOKA SHEPTHUH).
CpaBHUBaATh MACTOWIIHBIE W JIETPUTHBIC
MUIIEBBIE TeNH, TPo(QUYECKHUEe YPOBHU
9KOCHCTEMBI.

Paznmuuate MTUPAMHUTBI MIPOTYKIIHH,
MUPAMUAIBl YUCIIEHHOCTH W  THPAMHIBI
Oromaccel.

CocTaBisTh IICIIN U CCTHU TN TAHUS.
[lepeuncnare  CBOHCTBA  IKOCUCTEM:
YCTOHYHMBOCTh, CAMOPETYJISIUS, Pa3BUTHE
(cykmeccus).



https://resh.edu.ru/subject/lesson/3896/start/
https://resh.edu.ru/subject/lesson/3896/start/
https://resh.edu.ru/subject/lesson/3896/start/
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OnucelBaTh MEXaHU3M MO PKAHIS
pPaBHOBECHS B SKOCHCTEMAaX.
XapakTepru30BaTh CYKIIECCHH, BBISBISTH
MpUYUHBL W 00IMe 3aKOHOMEPHOCTH
CMEHBI SKOCHCTEM

[pakTuyeckoe 3amsaTHe 26. «OmnmcaHue KpPyroBopoTa
BEIIIECTB»

OnuceiBaTh KpyrOBOPOT BEIICCTB,
OMOTeOXUMHYECCKHE [HUKIBl  a30Ta |
yraepoaa B ouocdepe.

NuanBuayanbHble MPOEKTHI* *

1. KOAIIII (Komutet 1o oxpaHe aBTOPCKUX TPaB MPUPOIHI)
— nerckue paguonepenaun 1960—1970-x rr. o npobnemax
OMOHHMKH.

2. BoxkecTBeHHbIE TPOMOPLIUN

3. 3omoToe cedeHue B NaHAMA(THOM AW3aiHE, KOMITOZUIHH

MapKOB.
4. 30510TOE CEUEHUE B KUBOU MPUPO/IE.

5. l'apmorns — omHa w3 QopM TpEKpacHOTO BO Bce
BpEMeHa.

6. Kpacota npupozpl B IPOU3BEACHUIX W300pa3UTEIILHOTO
WCKYCCTBA U JINTEPATYPHI.
7. HWckycctBo, uenoBek, BcenenHas: HaydHas U
XyJIO’)KECTBEHHAS JIUTEpaTypa.
8. HeiipoOnoHMKa ¥ UCKYCCTBEHHBI WHTEIUIEKT.
9. Hayunast nestensHOCTh DUOOHAYYM U €TO BOJIIECOHBIE
gucna. 10. ckyccTBO U HayKa — JMBUTATENIN [TUBUIN3AINN.
11.JocTmkeHus: COBPEMEHHON HAYKU: Pa3yMHBIN TTOIXO/I.
12. XvMHUYeCKHEe CpeICcTBa TUTHEHBI U KOCMETHKHU.

13. ABTOKOCMETHKA.

14. UsydeHue MapKUpPOBOK J100aBOK, COJAEPIKAIIMXCS B
NPOAYKTax MUTaHUA, HE PEKOMEHTyEeMBbIX
I'occananuoHa30pOM ISt YIIOTPEOICHMSL.

15.Pons Temmepatypbl B )KU3HU PaCTEHHM.

16. Pomnp TemmepaTypsl B )KU3HH KUBOTHBIX.

17.Cnisiuka ce30HHAs — OJIMH U3 CIIOCOOOB TEPMOPETYIISIIUN
Y >KUBOTHBIX.
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18.JlemHUKOBAs 3ITOXA B HCTOPHH 3eMIIH M € TIOCTIEACTBHS
JUISL )KUBOTHOTO U PACTUTEILHOTO MUPA.
19.I1pucnocoOIEHHOCTh KUBOTHBIX K Cpelic OOMTaHUS H C

[IOMOILBIO 3PEHUSL.
20b1oMIOMUHECIICHIIUS B MUPE PHIO: CBETAIIMECS aHUYOYCHI,

pbida- MuuUMaH, hoHaperias.

JAnddepenunpoBaHHblii 3a4€T
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3. YCJOBUSA PEAJIN3AIIMA PABOYEN ITPOTPAMMBI
YYEBHOI'O IPEIMETA

3.1. Tpe6oBaHUSA K MUHUMAJILHOMY MATEPHAJIBHO-TEXHHYECKOMY 00ecneYyeHn 0
Ccvinika na Canllun.
Peanu3zanus mporpaMmbl JUCHHUIUIAHBL TPeOyeT HaMW4YUs y4eOHOTO KaOWMHETa «HauMeHOBAHUe
KabuHema.
O6opynoBanue yaeOHOT0O KabHHeTA:
Jocka xnaccuas -1
Cmonwt ona yuawuxcsa — 15
Cmon ons yyumens — 1
Cmynva — 31
Oxpan - 1
1.Hamypanvnsle 00pazusl (npu Haiuyuu, nepevuciums)
2. Ob6vemHuble cpedcmea (npu HAIUYUL, NEPEUUCTUND)
3. Ilnockocmusle cpedcmea (npu HAIUYUU, NEPEUUCTUMD)
Hanpumep, nabop mabauy no obweii buonozcuu (cooepicanue 600bl 8 KIemKax, 0OMeH seujecms u
oHepeuu 6 KIeMmKax, 6UpPYCbl, CXema CMpPOeHUs KIeMmKU, IHepeemudecKuti oOMeH KIemKu,
¢omocunmes u op.)
4. Uncmpykmueno-mexnHuuecKkas 00KyMeHmayus
Hanpuwmep,
Komnnexm kapmouek-3a0anuti no memam: «Yumoao2usy, «0OMeH eewecme 8 KiemKey,
«PA3ZMHOICEHUE U PA3BUMUEY, «2eHeMUKA», «2eHemUiecKas uHgdopmayusn»
Komnnexmor mecmosoix 3a0anuit, 6 m.u. ¢ nomowwio 11K
Komnnexmul 3a0anuii 0151 KOHMPOILHBIX pabom
Komnnexmut 3a0anuii — uncmpyxkyutl 01 npogedenus 1adopamopHvix pabom.
5. Memoouueckue pexomenoauuu/yKazanus
MeToudecKkue yKa3aHusl ISl BBITOJIHCHUS IPAKTHYECKUX padoT
MeTtoauueckue yKa3aHus Ui BHITTOTHEHUS JJa0OpaTOPHBIX paboT
6. KOHTpOJIbHO-THarHOCTUIECKIE MAaTEPHAITBI
KoMMIeKT KOHTPOIBHO-U3MEPUTENBHBIX MaTEPHUATIOB 10 TEKYIIEMY KOHTPOIIO
KOMIUIEKT KOHTPOJIBLHO-U3MEPUTEIIBHBIX MATEPHAJIOB 110 TIPOMEKYTOYHOM aTTECTAIIMH
6. Texnuueckue cpedcmea 00yyenusn: MyaIbTUMEIUAIPOESKTOP, HOYTOYK

3.2. UudopmanuonHoe odecriedenne 00yueHust
Ilepeyens pexomMeHayemMbIX Yy4eOHBIX H3AaHuil, VHTepHeT-pecypcoB, I0NOJHUTEJIbHOMI
JIUTEPaTYpPbl

OcCHOBHBbIC HCTOYHUKH:

1. buonorus : y4eOHUK M NMPAKTHUKYM JUIsI CPEAHEro NpodeccHoHAIbHOro 00pazoBaHus /
B. H. Spsirun [u ap.] ; nox pemakuueit B. H. Speiruna. — 2-e u3n. — Mocksa : M3paTenscTtBo
FOpaiit, 2023. — 378 ¢. — (IIpodeccuonansuoe odbpazoBanue). — ISBN 978-5-534-09603-3. —
Tekcr : HenmocpeACTBEHHBIM

I_[OHOJIHI/ITEJII)HLIC HCTOYHUKMH:

1. Jlamunkas, T.B. buonorusa. Tectbi: yyeOHOe  mocoOue A CPEIHETO
npodeccuonanbHoro oopasosanus / T. B. Jlanunxkas. — Mocksa : M3natenscto FOpaiit, 2023. —
40 c. — (IIpodeccuonanproe obOpazoBanue). — ISBN 978-5-534-14157-3. —  Texker
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AJIEKTPOHHBIN /l OObpazoBatenbHas mwiardopma Opaiit [caiit]. —
URL: https://urait.ru/bcode/519715 (nara obpamenus: 05.09.2023).

2. buonorus. ba3zoBsiit u yrny6nenusiid ypoBHu: 10—11 kiaccsl : yueOHUK AJIs1 CPEHETO
obmiero oopazosanusi / B. H. Speirun [u ap.] ; mox oOmieit penakuueii B. H. Apeiruna. — 2-e u3n.,
nepepad. u mon. — Mocksa : MznatenberBo HOpaidt, 2023. — 380 ¢. — (O6meobpazoBaTenbHbBIN
ukd). — ISBN 978-5-534-16228-8. — Tekcr : anexTponHblii // Obpa3zoBaTenbHas 1uiardopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/530646 (mara obpamenus: 05.09.2023).



https://urait.ru/bcode/519715
https://urait.ru/bcode/530646
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4. KOHTPOJIb 1 OHEHKA IINIAHUPYEMBIX PE3YJIbTATOB OCBOEHUA

YYEBHOI'O IPEIMETA

KoHTpoib M oleHKa TIaHUPYEMBIX pE3YyJIbTaTOB OCBOCHHUS Y4e€OHOTO TpeaMera
OCYLIECTBJISIETCA IMPENOJaBaTeleM B IIPOLIECCE MPOBEACHMS MPAKTUYECKUX 3aHATHA U
71a00paTOpHBIX pabOT, TECTUPOBAHUS, a TAKXKE BBIOIHEHUS OO0YYAIOUMMHCS WHIWBUIYAIbHBIX

3alaHUM, IPOEKTOB, UCCIICIOBAHUM.

IIpeaMeTHbIe pe3ybTaThl 00y4eHH s
(ocBOeHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

@opMBbI U METO/IBI KOHTPOJIS U
OIIeHKH NPeIMETHBIX pPe3yJbTaTOB
o0yueHust

Oceoennvie ymenusi:

YMEHHE BJAQJECTh METOAAMH HAyYHOTO TIO3HAHHS B
Ouosioruy: HaOJIOAECHUE M OIMCAHHE >KUBBIX CHCTEM,
MPOLIECCOB M SIBJICHWM, OpraHU3allvs W IPOBEICHUE
OHOJIOTHYECKOTO 9KCIIEPUMEHTA, BBIJIBHOKEHHUE
TUIIOTE3HI, BBISIBJICHUE 3aBHCUMOCTHU MEXTY
HCCIIETyeMbIMH BEJTMYMHAMHE, O0BSICHEHUE ITOTYUYECHHBIX
pE3yJIbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX ITOHSATHH,
TEOPUl M 3aKOHOB, YMCHHE JelaTh BBIBOJBI Ha
OCHOBAaHWUW  TMIOJIYYCHHBIX  pE3YJIbTATOB;  YMEHHUE
BBIJICJIATh CYIIECTBCHHBIC NMPU3HAKH BUPYCOB, KIETOK
MPOKApUOT U DYKAPUOT,  OJHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OpPraHHU3MOB, 0COOEHHOCTH
MIPOIIECCOB: 0OMEHA BEIIECTB U MPEBPAICHUS JHEPTHH B
KIJIETKE, dorocunTe3a, IJIACTHYECKOTO u
JHEPreTHYeCKOro oOMEHa, XEeMOCHHTE3a, MHTO3a,
Meiio3a, OTLIIOIOTBOPEHHUS, Pa3MHOXKEHUS,
WHJIMBUIYAJIbHOTO Pa3BUTHUs OpraHu3Ma (OHTOTEHE3);
YMEHHE TPUMEHSATh TOJNyYeHHBbIE 3HAHHUS s
00BSICHEHUS] OMOJIOTHISCKUX TIPOIECCOB U SIBIICHUM, JIJIS
MPUHATHST TPAKTUYECKUX PELICHHH B IMOBCEIHEBHOMN
JKH3HM C IeJIbI0 oOecrnedeHHnsT Oe30IaCHOCTU CBOETO
3MI0pOBbSI U 3J0POBbSI  OKPYKAIOIIUX  JIIOJIEH,
COONIOICHUST HOPM  TPAaMOTHOTO  TIOBEJICHUS B
OKpyXarlle  TpUpOIHON  cpene, MMOHUMAaHHUE
HEOOXOMMOCTHU HCTIOJI30BAHUS JIOCTHIKEHHI
COBpEMEHHOW OHONOTMU ¥  OWMOTEXHONOTHH IS
PaIMoOHAILHOTO TIPUPOIOIOIB30BAHMSI; YMEHUE PEIIaTh
JJIEMEHTapHbIE TEHEeTHYEeCKHEe 3aJayd Ha MOHO- U
JTUTHOPHUTHOE CKpeIUBaHUE, CIIETUIEHHOE
HACJIEIOBaHHE, COCTABIATH CXEMbl MOHOTHOPUIHOTO
CKpCIIMBAHUS I  TPEACKA3aHHWs  HACJICTOBAHUS
MPU3HAKOB Y OPraHU3MOB; YMEHHUE BIAJACTh METOJaMHU
HAyYHOTO TIO3HAHWS B OWOJNIOTHH: HAOMIOJICHUE |
OMMCaHUE >KHUBBIX CHCTEM, IIPOLIECCOB U SIBIICHUH,
OpraHm3anys ©W  TPOBEICHHE OHOJIOTHYECKOTO
OKCIIEPUMEHTAa, BBIABIKCHUE THUIIOTE3bI, BBISBICHUE
3aBUCHMOCTH MEXJY HCCIICyeMbIMH BeJIHMYNHAMH,
00BsICHEHHE MOJTyYEHHBIX pE3yNbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MIOHSATUI, TCOPHI U 3aKOHOB,

3HaHuA OLICHUBACTCSA B XOAC YCTHOT'O
Oomnpoca, TCCTUPOBAHUSA
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yMEHHE JieJaTh BBIBOABl HAa OCHOBAHUU MOJIYUYEHHBIX
pe3yJIbTaTOB; yYMEHHUE  BBIIEIATh  CYLIECTBEHHbBIE
MPU3HAKUA CTPOEHUSI OMOJOTUYECKHX OOBEKTOB: BUOB,
MOMYJISILUM, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OHMOreoleHO30B U IKOCHCTEM, OCOOCHHOCTH MPOIECCOB:
HACJIEICTBEHHOW  W3MEHYMBOCTH,  E€CTECTBEHHOI'O
orbopa,  BHJI000pa3oOBaHMs,  MPUCIOCOOJIECHHOCTH
OpPTraHU3MOB, JCUCTBHS HKOJOTHUECKUX (aKTOPOB Ha
OpraHMU3Mbl, TEpeHOCa BEUIECTB U IMOTOKA HHEPrUH B
9KOCUCTEMAX, aHTPOIOI€HHbBIX W3MEHEHUI B
HKOCHCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTA BELIECTB U
OMOTEOXMMHUECKUX LUKIOB B Ouocdepe; ymeHnue
MPUMEHSTh T[OJTY4YCHHbIE 3HAHUS M1 OOBACHEHUs
OMOJIOTUYECKHUX TPOIECCOB M SBICHUH, Ui TPUHITHS
MPAKTUYECKUX PELICHUH B IOBCEAHEBHOM >XHU3HH C
1eNbl0 obecrieueHust 0€30MacHOCTH CBOETO 3/10POBBS H
3I0pOBbS OKPYXKAIOIIMX JIIOJEH, COONIOACHUS HOPM
rPaMOTHOTO TOBEJCHHS B OKPYXKAIOLIEH MPUPOIHOMN
cpene, TMOHUMaHUE HEOOXOAMMOCTH HCIOIb30BAHUS
JOCTYDKEHUN COBPEMEHHOM onosioruu s
PaIMOHATILHOTO MPUPOIOTIONIB30BAHMS; YMEHUE PellaTh
JJIEMEHTApPHBIE OMOJIOTUYECKHE 3a/la4d, COCTaBIISATH
CXEMBbI TMEpPeHoca BEUIECTB W SHEPTUU B IKOCHCTEMAax
(memu MUTaHUA); YMEHHUE BBIOJIHATH JIAOOPATOPHBIC U
MpaKTU4eCcKue padoThl, COOII0IATh MTpaBUiia Mpu padboTe
¢ y4eOHBbIM U J1a00paTOPHBIM 00OPYIOBaHHEM; YMEHUE
KpUTHYECKH  OIEHUBaTh W  HUHTEPIPETHPOBATH
nH(pOpMaIHIO OMOJIOTUYECKOTO COJIEpKaHUA,
BKJIIOYAIOIIYIO TICEBIOHAYYHBIE 3HAHUS W3 Pa3IM4YHBIX
UCTOYHUKOB  (cpeAcTBa  MaccoBOW  MH(pOpMalUH,
HAy4YHO-TIOMYJISIPHBIE ~ MaTepuaibl), paccMaTpuBaTh

ri100aJIbHbIE HKOJIOTHYECKUE po0IeMbI
COBPEMEHHOCTH, (hOPMHUPOBATh MO OTHOUIEHHIO K HUM
COOCTBEHHYIO HO3ULIHUIO; yMEHUue C03/1aBaTh

COOCTBEHHBIE THCBMEHHbIE M YCTHBIE COOOILEHMUS,
0000111251 6MOJIOTNYECKYIO HH(OPMALIHIO U3 HECKOJIBKUX
UCTOYHHUKOB, TPaMOTHO UCIOJIb30BaTh MOHATHHHBINA
ammapaT OMOJIOTHH.

Yceoennvie snanus:

c(OpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTHH B
CHUCTEME HAy4YHOIO0 3HAHUSl ECTECTBEHHBIX HAyK, B
(hopMHUPOBaHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBl MUPA U HAYYHOTO MHPOBO33PEHUS, O BKJIAJE
pPOCCHHCKMX U 3apyOeXKHBIX Y4EHBIX-OMOJIOTOB B
pazButue OuonoruHu, (YHKIIMOHATBLHOM TPaMOTHOCTHU
YyeloBeKa Ui pelIeHHs >KU3HEHHBIX 3a/lady; yMEHHe
pacKpbIBaTh COAEpKaHUE OMOJIOTMYECKUX TEPMHUHOB U
MOHSATUM: JKHU3Hb, KIJETKAa, OpraHu3M, MeTaboIu3M
(oOMeH BelIecTB U MPEBpAIEHUE YHEPTHH), TOMEOCTa3
(camoperymnsnusi), ypOBHEBas OpraHM3aIlUs KUBBIX

Texkyumuii KOHTPOJIb:
YMmenusa OIIEHUBAIOTCS B X0Jie
BBITIOJIHEHUS TPAKTUYECKUX 3aHATUI
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CHUCTEM, CaMOBOCIIPOU3BEICHNE (pemipomyKIis),
HACJIEICTBEHHOCTh, M3MEHYMBOCTb, POCT U DPA3BUTHE;
yMEHHE H3Jlaratb OMOJIOTHYECKHE TeOpUHu (KJIETOYHAs,
XpOMOCOMHAsi, MYTallMOHHAs, LEHTpajbHas JOrMa
MOJICKYJIIpHON Ouonoruu), 3akonsl (I. Mennens, T.
Moprana, H.M. BaBunoBa) u yueHus (0 LEHTpax
MHOT0OOpasusi U MPOUCXOXKACHUS  KYJIbTYpPHBIX
pacrennii H.W. BaBunoBa), ompenensts IpaHULbl HX
NPUMEHUMOCTH K  JKMBBIM  CHCTEMaM; YyMEHHE
pacKpbIBaTh COAepKaHUE OMOJOTHUECKUX TEPMUHOB U
MOHATUM: BUJ, MOMYJIAIUSA, TeHO(OHA, 3BOJIOLUSA,
JBHKYILHE CUJIBI (paxtopsr) 9BOJIIOLIUN,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJI000pa30BaHUE,
9KOJIOTHYECKUE (DAKTOPBI, HKOCHCTEMA, IMPOMYIECHTHI,

KOHCYMEHTHI, PEIYICHTBI, enu MUTAHKS,
IKOJIOTHYECKAs MHUpaMuaa, OuoreoneHos, Ouocdepa;
yMEHHE u3jarath OnoIornyecKue TEOpUH

(aBomorimonHast teopust Y. JlapBuHa, CHHTETHYECKAS
TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogbimieBoro cxonactsa K.M. bapa, uepenosanus
[JIaBHBIX HalpaBleHUd U myTedl sBomonuu  A.H.
CesepuioBa, yuenust o ouocdepe B.W. Bepnaackoro),
ONpPEACINATh TPAHHIBI UX TNPUMEHUMOCTH K >KUBBIM
CUCTEMaM;

IIpomeskyTOYHAN aTTeCTALMSA:
JuddepeHpoBaHHbIi 3a4eT
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