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1. MOSICHUTEJBHAS 3AIIUCKA PABOUYEM ITPOT' PAMMBI YYEBHOI'O
HNPEIAMETA OVYII 10, BUOJIOT'UA

1.1. Ob6saacTh NPpUMeHEeHHUs TPOrPAMMBI

Pabouas mporpamma yuebnoro mpenmera OVIL.10 buomorusi peanmusyercs B mpenaenax
OCHOBHOHM TpO(eCcCHOHATBHON 00pa30oBaTeNbHON MPOrpaMMbl CPEIHETO MPO(ECCHOHATLHOTO
oOpa3oBanus (IporpaMM TMOATOTOBKM CIIEIUATMCTOB CPEIHEr0 3BEHAa) B COOTBETCTBUH C
®denepanbHBIM  TOCYIApPCTBEHHBIM — 00pa3oBaTelIbHBIM  CTaHAAPTOM  CPEJHEro  OOIIero
oOpazoBanusi u @DenepanbHBIM TOCYAAPCTBEHHBIM O00pa30BaTENbHBIM CTAHAAPTOM CPEIHEro
npodeccuoHaibHOTO TIpodeccronanbHo 00pa3oBanus no cneruaibHocTH 49.02.01 dusznveckas
KyJIbTypa oTHOCsmIelcs K ykpymaeHHou rpymie 49.00.00 «®Pusnueckas KyJlbTypa U COPT.

Pabouast nporpamMMa y4eOHOTO MpeaMeTa MOXKET ObITh HCIIOJIb30BaHa B 00Pa30BaTEIIbHBIX
OpraHu3alUsaX CpelHero MpoecCHOHATBFHOTO 00pa30BaHUsA, PEATU3YIONINX IMPOTPAMMBI
cpenHero odmiero oopasoBaHus.

1.2. O0mas xapakTepucTUKAa y4e0OHOI0 npeamera

VYuebnblii mpeamer «buonorus» B cpenHeM oOmieM 0O0pa30BaHWU 3aHMMAET BaKHOE
mecto. On oOecrneunBaeT (GOpPMHpPOBAHUE y OOYYArOIIMXCS IMPEACTaBICHUN O HaydyHOU
KapTHHE MHUpa; paciiupseT U 0000maer 3HaHHUA O JKUBOW MpHpoOnE, €€ OTIMYUTEIHHBIX
IIPU3HAKAX - YPOBHEBOW OPraHU3allMM U 3BOJIIOLUH; CO3LAET YCIOBUA JUIS: IO3HAHUS 3aKOHOB
KUBOW TPHUPOIBI, (OpMUPOBaHUS (HYHKIMOHAIBLHOW TPAMOTHOCTH, HABBIKOB 3J0POBOTO H
6e3omacHoro obpasza *HU3HH, KOJOIMUECKOTO MBIIIJICHHS, LIEHHOCTHOTO OTHOLIEHUS K >KUBOU
IIPUPOJIE U YETIOBEKY.

bosbumioe 3HayeHue yueOHbIM npeaMeT «bBHOJOrHs» HMEET Takke [yl pelIeHUs
BOCIIMTATEIbHBIX M Pa3BUBAIOLIMX 3a/lad CpPEAHEro o0Iiero o0pa3oBaHUs, COLMAIM3ALUN
oOyyatomuxcs. M3ydeHue Ouonoruu  obecredynBaeT  yciaoBus Uit  (OPMHPOBAHUSA
MHTEJJIEKTYaJIbHbIX, KOMMYHUKAIIMOHHBIX W HMHQOPMAIMOHHBIX HAaBBIKOB, J3CTETHYECKOMN
KYJIBTYpBl, CIOCOOCTBYET MHTErpalii OMOJOTMUYECKUX 3HAHUM C MPEACTaBICHUSMHU U3 JPYTUX
y4eOHBIX MPEIMETOB, B YAaCTHOCTH, (PU3MKHU, XUMHHM U reorpaduu. HazBaHHbIE MOJOXKEHUS O
npeJHa3HauYeHUH y4yeOHoro mnpenMeTra «buoOrus» COCTaBMIIM OCHOBY Ui OINpEAEIeHUs
MOJXOJI0B K OTOOPY M CTPYKTYPUPOBAHMIO €r0 COAEpKAaHMS, TPEACTaBIEHHOTO B JaHHOMU
IIporpaMme.

OTt60p conepkanust yueoOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH
C MO3ULUH KYIbTYpOCOOOPa3HOTo MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O0YYarOIIUECs JJOIKHBI
OCBOUTH 3HAHUS U YMEHHMs, 3HaUMMble JUIsl (POPMUPOBAHUS OOIIEH KyJIbTYphl, ONpPENEsSIoLIIe
a/IeKBaTHOE TIIOBEJICHUE YEJIOBEKa B OKpYXKaIoLeH NpUpOAHON cpere, BOCTpeOOBaHHBIE B
MOBCE/IHEBHOM KM3HM M TpakTU4Yecko JnestenbHOCTH. (Ocoboe MecTo B 3TOW cucreme
3HaHUH 3aHMMAIOT JJIEMEHTBl COJIEPXKAHMs, KOTOpBIE CIIYKaT OCHOBOM i (hOPMUPOBAHUS
NPEJICTAaBICHUH O COBPEMEHHON €eCTeCTBEHHO-HAyYHOW KapTUHE MHpa M LEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX IT'YMaHU3aUN OMOJIOTHYECKOro 00pa3oBaHusl.

CtpykTypHpoBaHHe COJEp>KaHUS yueOHOro Marepuajia B MPOTrpamMMe OCYIIECTBJIEHO C
y4€TOM MPHOPUTETHOTO 3HAYEHUSI 3HAHUN 00 OTVIMYMTEIBHBIX OCOOCHHOCTSX KUBOM MPUPOIBI,
0 €€ ypOBHEBOIl OpraHu3alMyd W HBOJIIOLMU. B COOTBETCTBUU C 3TUM B CTPYKTYpe y4eOHOTrO
npenMera «buonorus» BbIAEIEHBI CIEAYIOLUE COAEPKATEIbHbIE TUHUN: «bHOIOrNs Kak HayKa.
Metoasl HayyHOro mo3HaHUs», «Kietka kak Owuonoruueckas cucreman, «Opraiusm Kak
O6uonornyeckas cucrema», «CucreMa U MHOrooOpa3ve OpraHM4YecKOro MHpa», «IBONIOLHUS
KUBOU TMPUPOIBI», «IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.

JlocTiwkeHne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
o0ecrieunBaeTcs pelIeHHeM CIEAYIOIUX 3a7ayu: OCBOCHHE O0Yy4aroIMMUCS CUCTEMbl 3HaAHHUH O
OMOJIOTHYECKUX TEOPUAX, YUEHHSIX, 3aKOHAX, 3aKOHOMEpPHOCTSX, TMIIOTE3ax, IpaBUiIax,
CIIy’KalllUX OCHOBOWM JJs1 (hOPMUPOBAHMS NPEACTABICHUNH O €CTECTBEHHO-HAyYHOW KapTHHE
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MHUpa, O METOJIaX HAYYHOTO IO3HaHUs, CTPOCHUH, MHOTOOOpPa3sMHM W OCOOCHHOCTSIX JKHBBIX
CUCTEM PasHoOro YPOBHA OopraHu3anunu, BBIJAOIINXCA OTKPBITHAX n COBPCMCHHBIX
UCCIIeIOBaHUsIX B Ouoyoruw;  GopMupoBaHuMe y  OOydYalONIMXCS — IMO3HABATEIbHBIX,
MHTEJUICKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEH B TMpolecce aHaidu3a IJaHHBIX O MYyTAX
pa3BUTHs B OWOJOTMH HAy4YHBIX B3TJIS/IOB, MJIEH M IOAXOJOB K HM3YYCHUIO KHBBIX CHCTEM
pa3HOTO ypOBHS  OpraHW3aIlMH; CTAaHOBIECHHE Yy OOy4arommxcs oOmmeld  KyJIbTYypHI,
(YHKIMOHATBHONH TPAMOTHOCTH, pAa3BUTHE YMEHHH OOBSCHATH W OIICHWUBATHh SIBJICHUS
OKpYKalolIero Mupa >KMBOW NPUPOJbI HA OCHOBAaHWM 3HAHUM M ONbITA, IMOJYYEHHBIX MPHU
u3ydyeHnn Ouoyoruu;,; (OPMHPOBAHHE y OOYYAIOIIUXCS YMEHHH WJUIIOCTPUPOBATH 3HAYCHUE
OMOJIOTUYECKUX 3HAHUHN B HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA, PA3BUTHUH COBPCMCHHBIX
MEIUIIUHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTUI; BOCIUTaHUE YOSKIEHHOCTH B BOSMOXKHOCTH
MO3HAHUS YEJIOBEKOM J>KHMBOW MPHUPOJIBI, HEOOXOIUMOCTH OEpEeKHOTO OTHOIICHUS K HEH,
COOJIFOJICHHSI STUYECKUX HOPM TPU MPOBEJACHUU OMOJIIOTUYECKUX HCCIIEI0BaHUI; OCO3HAHUE
IOCHHOCTU OMOJIOTMYECKUX 3HAHUHI JJI1 TTOBBIIICHHA YPOBHSA 3KOJIOTHYECKOU KYJIbTYPBI, A
(GbopMHpOBaHUsT HAYYHOT'O MHUPOBO33PCHHS; IPUMEHEHHUE NMPUOOPETEHHBIX 3HAHUA M YMEHHH B
HOBCG[{HGBHOﬁ KU3HU TJId OILICHKHU HOCJIGI[CTBI/II;'I cBoOen ACATCIIBHOCTH II0 OTHOIICHUK K
OKpYyXKaromie cpene, COOCTBEHHOMY 370pOBbIO, OOOCHOBaHHE H  COOJIOJIGHUE Mep
PO UIAKTUKH 3a00JI€BaHUM.

1.3. MecTo AMCHMNJHMHBI B CTPYKType OCHOBHOIi mpodeccHOHATBLHOWH 00pa3oBaTeIbHOM
nporpamMmbl: 6a3oBasi AUCHHUIUIMHA 00111€00pa30BaTENLHOTO IUKIIA.

1.4. Ilesqin ¥ 332494 JUCUMILIMHBI — TPeOOBAHMSA K IJIAHUPYEMBIM pe3yJIbTaTaM OCBOEHHS
JAMCIMILINHBI:

Lenb u3ydeHus: y4eOHOM TUCHUIUIMHEI - OBJIAJICHUE O0YYAIOIIMMUCS 3HAHUSIMH O CTPYKTYpPHO-
(YHKIMOHATBLHOM OpraHu3allii >KUBBIX CHCTEM pPa3HOTO paHra W MpuoOpeTeHrne YMEHUM
WCTIONB3YIOT 3TU 3HAHUS JIJISl TPAMOTHBIX JIEHCTBUN B OTHOIIEHUH OOBEKTOB KUBOUM MPUPOABI U
PEIICHUS PA3TMYHBIX JKU3HEHHBIX MTPOOIIEM.

I[Inanupyembie pe3y/bTaTbl 0CBOCHHS Y4eOHOM AU CHMIIIMHBI
1. JIM4HOCTHBIE Pe3yJIbTAThI (@IocC Coo)
rpakIaHCKOr0 BOCIIMTAHHUSA:
c(OPMHUPOBAHHOCTh T'PAXKAAHCKOM MO3UIUN 00YYarOIIErocsi Kak akTUBHOI'O U OTBETCTBEHHOI'O
YJIeHa POCCUICKOro O0ILECTBa;
0CO3HaHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, YBa)XKEHUE 3aKOHA M MPABOTIOPS/IKA;
IIPUHATHE TPAAUIUOHHBIX HanmMOHAJIbHBIX, 06HI€‘-I€J'IOB€‘-ICCKI/IX TYMaHHUCTUUYCCKUX n
JEMOKPAaTUYECKUX LIEHHOCTEN;
TOTOBHOCTb  NPOTHUBOCTOSATH  MJIEOJIOTUM  AKCTPEMH3Ma, HallMOHAIW3Ma, KceHohoouu,
JUCKPUMHUHALIMY TI0 COLMANIbHBIM, PEJIMTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM MPU3HAKAM;
FOTOBHOCTh BECTH COBMECTHYIO [ESTEIbHOCTh B HWHTEpecax TIpaxkJIaHCKOro oOIIecTBa,
Y4acTBYIOT B CaMOYIpaBJIEHUH B 001Ie00pa30BaTeIbHOM OpPraHU3allMd U JIETCKO-IOHOIIECKUX
OpraHu3aIusx;
YMEHHUE B3aUMOJIEHCTBOBATH C COLMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX (YHKLIUAMHU H
Ha3HAaYCHHEM;
TOTOBHOCTb K TYMaHHUTapHO! U BOJIOHTEPCKOM IEATEIBHOCTH;
MATPUOTHIECCKOI'O BOCIIUTAHUA:
c(OPMHPOBAHHOCTh POCCUHCKONW TPaKIAHCKOM HWAEHTHYHOCTH, NATPUOTHU3MA, YBAXKEHUSA K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonnmHOMN, ropmocty 3a CBOM Kpail, CBOIO
Ponuny, cBOH A3bIK U KYJIBTYPY, IPOLIIOE M HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;
LIECHHOCTHOE OTHOIIEHHE K TIOCYJApCTBEHHBIM CHUMBOJAM, HCTOPUYECKOMY U IIPUPOIHOMY
HacJleIn0, MaMATHUKAM, TpagulusM HaponoB Poccum, noctmxenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE,;
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uzeiHas yOexIeHHOCTb, TOTOBHOCTh K CIy:K€HHUIO U 3amure OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cynn0y;

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIIEHMBAIOT CUTYAIlMI0 M MPUHUMAIOT OCO3HAHHBIE PEIICHHS, OPUECHTUPYSCh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOUIICHHE K CBOMM POJAUTEISIM U (WIM) IPYIMM YiIE€HAM CEMbHU, CO3JIaHUIO
CEMbM HAa OCHOBE OCO3HAHHOIO MPHUHATHUA LEHHOCTEW CEMEMHON >KM3HU B COOTBETCTBUHU C
TpaauLUsAMU Hapo10B Poccuu;

3CTETHYECKOT0 BOCIIUTAHMS:

ACTETHYECKOE OTHOLICHHE K MHpY, BKIIOYas OSCTETHKY ObITa, HAyYHOTO W TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAA U OOIIECTBEHHBIX OTHOIIICHHU;

CIIOCOOHOCTh BOCIPHUHHMMAIOT PA3IMYHbIE BUABI UCKYCCTBA, TPAAULIUU M TBOPYECTBO CBOETO U
JIPYTUX HAPOIOB, OIIYIIAIOT SMOLMOHATBLHOE BO3CHCTBHE UCKYCCTBA;

yOEXACHHOCTh B 3HAYMMOCTH JJsl JIMYHOCTH U OOIIEeCTBa OTEYECTBEHHOTO WU MHPOBOTO
MCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAIUIIUN U HAPOJHOTO TBOPUYECTBA;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BHUJIAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH KayecTBa
TBOPYECKOMN JIMYHOCTH;

(¢u3uecKoro BOCIMTAHUA:

c(OpPMUPOBAHHOCTH 370POBOTO M 0€30macHOro o0Opas3a >KU3HH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 37J0pOBBIO;

NOTPEOHOCTh B (PU3UYECKOM COBEPIICHCTBOBAHHWH, 3aHATHUSX CIIOPTUBHO-03J0POBUTEIHHON
JIeATEIbHOCTBIO;

AKTHUBHOE HETPUATHE BPEIHBIX MPUBBIYEK UM MHBIX (OPM NMPUUYUHEHHUS Bpeaa (PU3HUECKOMY U
MICUXUYECKOMY 3/10POBBIO;

TPY0BOI0 BOCIIUTAHUA:

TOTOBHOCTB K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTb K AaKTHBHOW JEATEIHLHOCTH TEXHOJOTHYECKON M COIMAJbHOW HaIpaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMHPOBAIOT, IUIAHUPOBAIOT M CAMOCTOATENIBHO  BBIMIONHATH  TaKYHO
NeSTeTbHOCTb;

WHTEpEeC K pa3nuyHbiM cdepaM MpodeccCHOHANIbHON AeATeIbHOCTH, YMEHHE COBEpPIIAOT
OCO3HaAHHBIN BEIOOP Oyaytieit mpodeccun u peaTn30BHIBAIOT COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,
TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHMIO M CaMOOOPA30BAHUIO HA MIPOTSKEHUH BCEH KU3HU;
IKOJIOTHYECKOr0 BOCTIMTAHMS:

c(OpPMUPOBAHHOCTh ~ JKOJIOTMUECKOH  KyJbTYphl, T[OHUMaHHE  BJIHMSHHUS  COIMAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPUPOTHOM M COIHMAIBHOM Cpeibl, OCO3HAHUE
rI100aTEHOTO XapaKTepa IKOIOTUYECKUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JEHCTBUN B OKPYXKAIOIIECH Cpelle Ha OCHOBE 3HAHMS Leel
YCTOMUYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTHBHOE HENPUATHE IEHCTBHM, IPUHOCAIINX BPEIl OKPYKAOIIEH Cpee;

YMEHHE TIPOTHO3UPOBAIOT HEOJIArONPUSTHBIC SKOJOTHYECKHE MOCIEACTBUS MPEIIPUHUMAEMBIX
JIEUCTBUIA, MPEIOTBPAILLIAIOT UX;

pacIIMpeHHe OMbITa I€ATEIbHOCTH HKOJIOTHYECKON HAIIPaBIEHHOCTH;

HEHHOCTH HAYYHOTI'O MO3HAHMS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd W OOIIECTBEHHOM MPAaKTHKH, OCHOBAHHOTO Ha JHUAJIOTe KYJIBTYpP, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YHTATEIbCKOW KYJbTYphl KaK CpPEACTBAa B3aUMOJCUCTBUS
MEXIY JI0JIbMH U ITO3HAHMS MUDA;
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OCO3HAaHUE ILICHHOCTH Hay‘IHOfI JACATCIbHOCTH, TOTOBHOCTH OCYIICCTBIIATH IIPOCKTHYHO H
HCCICA0BATCIILCKYIO ACATCIIBHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC.

JINYHOCTHBIE pe3yabTAThl OCBOCHHS Y4eOHOro mnpeavera buoJsiorusi B GoJbHiei
Mepe J10JKHbI 0TPAKAKT Pe3YJIbTAThI:

1) rpakIaAHCKOI0 BOCTIMTAHMSA:

c(OPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU OO0yYaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCHUICKOro OOIIECTBAa; OCO3HAHWE CBOMX KOHCTUTYLIMOHHBIX NpaB H
00s13aHHOCTEH, yBa)KEHUE 3aKOHA M IMPABONOPSAKA; FOTOBHOCTb K COBMECTHOM TBOPYECKOI
JEeSITeILHOCTH TIPU CO3/IaHUH YY€OHBIX MPOEKTOB, PEIICHUH y4eOHBIX U MMO3HABATEIbHBIX 33124,
BBIMIOJTHEHUH OMOJIOTMYECKUX JKCHEPUMEHTOB; CIHOCOOHOCTh OMNpEAENsTh COOCTBEHHYIO
MO3HIIMIO IO OTHOIIEHHIO K SIBICHUSM COBPEMEHHOM JKU3HU M OOBSACHATH €€; yMEHHE YUUTHIBATh
B CBOMX JEHCTBUSX HEOOXOIMMOCTh KOHCTPYKTUBHOI'O B3aMMOJCHCTBHS JIOJIEH C pa3sHBIMU
yOeXKACHUSIMU, KYJIbTYPHBIMU ILIEHHOCTSMHU U COLMUAIbHBIM IIOJOKEHHUEM; TOTOBHOCTh K
COTPYIHUYECTBY B TMPOIECCE COBMECTHOTO BBIMOJTHEHHUS YUEOHBIX, I103HABATENbHBIX U
UCCJIEIOBATEIbCKUX 33/1a4, YBAXUTEJIbHOTO OTHOLIEHUS K MHEHHMIO ONIIOHEHTOB IpU
00CYXJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOT0 COAEPIKAHMSI; TOTOBHOCTh K TYMaHUTApHOHN U
BOJIOHTEPCKOM JIESITEILHOCTH;

2) NATPHOTUYECKOr0 BOCIIUTAHUA:

cOPMUPOBAHHOCTh ~ POCCHUICKOW  TPaKIAaHCKOH WACHTUYHOCTH, NATPUOTH3MA,
YBa)XE€HUSA K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Iepel PoaumHOHM, ropaoctu 3a cBOMU
Kpai, cBOK PonauHy, CBOW f3BIK M KYyJBTYPY, NPOLUIOE M HACTOSIIEE MHOIOHAIMOHAIBHOIO
Haposa Poccuu; LIEHHOCTHOE OTHOLIEHHE K MPUPOJHOMY HACIEAMIO0 M MaMATHUKAM IPUPOIbL,
noctuxkeHusiM Poccum B Hayke, HCKYCCTBE, CIOpPTE, TEXHOJOTMSX, TPYZAE; CIHOCOOHOCTh
OLICHUBATh BKJIAJ POCCHICKUX Y4YEHBIX B CTAHOBJICHHE M DPa3BUTHE OMOJIOTHH, MOHUMAHUS
3HaueHusi OMOJIOTMM B TO3HAHWU 3aKOHOB MPHUPOJABI, B KU3HU YEIOBEKAa U COBPEMEHHOIO
oOmiecTBa; wHJeiiHas yOexIEHHOCTb, TOTOBHOCTh K clyXkeHHI0o u 3ammure OtedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAh0Y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH pPOCCHIICKOrO Hapoaa; CPOPMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO TIOBEIEHUS; CIIOCOOHOCTh OLIEHUBATh CHUTYallUI0 U
IPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTHPYSICh Ha MOpAJIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH; OCO3HaHHE JIMYHOIO BKJIAJa B MOCTPOCHHE YCTOMUUBOTO OYIYIIEro; OTBETCTBEHHOE
OTHOIIEHHE K CBOUM pPOJUTENSM, CO3JaHUI0 CEMbUM Ha OCHOBE OCO3HAHHOTO TMPUHATHUS
LIEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBHUH € TPAIULMAMU Hapo1oB Poccnu;

4)3cTeTH4eCKOro BOCIIUTAHMS:

JCTETUYECKOE OTHOIIEHUE K MUPY, BKIItOYast 3CTETUKY ObITa, HAYYHOTO M TEXHHUUYECKOTO
TBOpYECTBA, CIOPTa, TPyAa, OOIIECTBEHHBIX OTHOILICHHUH; MOHUMaHHE SMOIMOHAIBHOIO
BO3/JEICTBUS KUBOM MPUPOJBI U €€ IIEHHOCTH; TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HbIX BUAAX
HCKYCCTBa, CTpPEMJIEHUE MPOSBIATH KauecTBa TBopUeckoi iuuHocTH;,; PDenepanbHas padodas
nporpamma |

5) ¢usuyeckoro BoCHUTAHUS, (OPMHPOBAHUS KYJIbBTYPbl 310pPOBbSI U
IMOLMOHAIBLHOIO 0JIArONOIy4Yusi:

TMOHUMAaHWE W peau3amus 30pOBOro M Oe3omacHoro oOpasza >KU3HU (3I0pOBOE
NUTaHue, coOMI0IeHNe TUTHEHMYECKUX MPaBWI U HOPM, COaTaHCUPOBAHHBIN PEXUM 3aHATHH U
OTJIbIXa, peryisipHas (u3nueckas akTUBHOCTD), O€pPEeKHOT0, OTBETCTBEHHOI'O U KOMIIETEHTHOTO
OTHOILIEHHS] K COOCTBEHHOMY (PM3UYECKOMY U MCUXUYECKOMY 37I0POBbIO; TIOHUMaHHUE IEHHOCTH
NpaBWJI HHAMBUAYAIBHOTO U KOJUIEKTUBHOTO O€30MAacHOTO TMOBENEHUS B CHUTYalMsX,
YIPOXKAIOIIUX 3/0POBBI0 M JKU3HU JIIOACH; OCO3HAHHWE IOCIEICTBUN W HENPUATUS BPEIHBIX
pUBBIYEK (YIOTPEOIEHUS aJIKOT0JIsl, HAPKOTUKOB, KypeHUs);

6) Tpy10BOr0 BOCIMTAHMSA:
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TOTOBHOCTb K TPYAY, OCO3HaHME LIEHHOCTH MAacTepCTBa, TPYAOIIO0ME; TOTOBHOCTh K
AKTUBHOW JI€ATETBHOCTH TEXHOJOTHYECKOM M COLMAIbHOM HAINpaBICHHOCTH, CHOCOOHOCTh
MHULMMPOBATh, IUIAHUPOBATh U CaMOCTOSTENBHO BBIIOJIHATE TAKYIO ACATEIBHOCTh, HHTEPEC K
pa3nn4HbIM chepam mpodecCHOHaTBbHON AEATEIbHOCTH, YMEHHE COBEPIATh OCO3HAHHBIN BBHIOOP
Oyaymeil npodeccud M peaau30BbIBATb COOCTBEHHBIE JKU3HEHHbIC IUIAHBI; TOTOBHOCTh M
CIOCOOHOCTH K 00pa30BaHMIO U CAMOOOPA30BAHMIO HA MPOTSHKECHUN BCEH KHU3HH;

7) 3K0OJI0ru4eCcKOro BOCIMTAHMS:

HKOJIOTHYECKU I1esIeco00pa3HOe OTHOIICHHE K TMPHUPOJE KaK HCTOYHHKY JXKHU3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBAHMS; IIOBBIIICHUE YPOBHSA DKOJOTMYECKOW KYJIBTYPBI:
IPUOOPETEHUE ONBITA IUIAHUPOBAHUS IOCTYNKOB U OLIEHKM HUX BO3MOXHBIX IOCIEICTBUM IS
OKpY’Karollel cpeibl; 0CO3HAHHE II100AIBHOI0 XapaKkTepa SKOJIOIHYECKUX MTPOo0JieM U MyTel Ux
pELICHHS; CIIOCOOHOCTh HCIOJB30BAaTh IMPHOOpETaeMble NMPU W3YYEHUH OWOJIOTUM 3HAHUSA U
YMEHUS MpU PpELIEHUH MpoOJeM, CBS3aHHBIX C paAlMOHAIBHBIM IPHPOJIONOJIE30BAaHUEM
(cobOmrosenne MpaBwWJI MOBENEHHUS B MPUPOZE, HANPABICHHBIX HA COXPAaHEHHE PAaBHOBECHS B
9KOCHCTEMAax, OXpaHy BHJOB, 3KOCHCTEM, Ouoc(epbl); aKTUBHOE HENpUATUE ACHCTBUIA,
OPUHOCAIIMX  Bpel  OKpy)XKawlled  HpUpOJHON  cpede, yMEHHE  IPOTrHO3UPOBATh
HEOJaronpusATHbIE  HKOJOTHMYECKUE  IOCIEACTBUSA  NPEANPUHUMAEMbIX  J€HCTBUH U
IpeloTBpallaTh HX; HaJIWYUE Pa3BUTOIO SKOJOTMYECKOTO MBIIIJICHUS, SKOJIOIMYECKON
KYJIBTYPBI, OIbITA JEATEIBHOCTH SKOJIOIMYECKON HAIIPaBJICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS
MMU B [I03HABATEJIbHON, KOMMYHUKATUBHOW U COLMAIbHON MPAKTHUKE, TOTOBHOCTH K yYacTHIO B
IPAaKTUYECKOM JeITEIbHOCTH SKOJIOTUYECKON HampaBieHHocTH; DenepanbHas pabouast
nporpamma

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOM IpPAKTUKH, OCHOBAaHHOIO Ha JMajore KyjibTyp,
CIOCOOCTBYIOILIETO OCO3HAHHUIO CBOETO MECTa B IMOJIUKYJIBTYPHOM MHPE; COBEPIICHCTBOBAaHUE
A3BIKOBOM M YMTATEIbCKOW KYyJIBTYpbl KaK CPEACTBA B3aWMOJCWUCTBHSI MEXIY JIOIbMHU U
MO3HAHUS MUpPA; [OHUMaHWE CHeUUPUKH OHOJOTMM KaK HayKHM, OCO3HaHMs €€ poiid B
(OopMHPOBAHUHU PAIOHAIBHOIO HAYYHOTO MBIIUIEHUS, CO3AaHUU LIEJIOCTHOIO MPEICTaBICHUS
00 OKpyKarlleM MHUpe KaKk O €IUHCTBE MpPHUPOJbI, YeJoBeKa M OOIIecTBa, B IO3HAHUU
IOPUPOJHBIX 3aKOHOMEPHOCTEW M pelleHHH MpoOJIeM COXpaHEHHs MPUPOJHOTO PAaBHOBECHS;
yOexAEHHOCTh B 3HAUMMOCTH OMOJIOTUU ISl COBPEMEHHOM LUBUIN3aUU: 00eCIIedeHHs] HOBOTO
YPOBHSI Pa3BUTHS MEIULMHBI, CO3/IaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX pelIaTh
pecypcHble MpoOJeMbl DPA3BUTHS YEJNOBEYECTBA, IIOMCKA IyTed BBIXOAA W3 TJI00AIbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexosia K yCTOWYMBOMY pa3BUTHIO, PALIMOHATIBHOMY
UCIIOJIb30BAHUIO TPHUPOAHBIX PECcypcoB M (OPMUPOBAHHIO HOBBIX CTaHAAPTOB KHU3HH;
3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHOJOTMYECKMX 3HAHMH B LENAX MOBBIMIEHUS OOmIen
KYJIbTYpPbl, €CT€CTBEHHO-HAay4YHOH TI'PAMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH 00ydaromuxcs, GopMUPyeMOi NMPU W3YUYEHUH OMOJIOTHUH; MOHMMAaHHE CYIIHOCTU
METOJIOB IO3HAHUS, HCIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
nojydaeMble 3HaHMA I aHaluM3a M OOBACHEHMs SBJICHUI OKpYXKAlOIIero Mupa U
MPOUCXOSAMINX B HEM H3MEHEHUH, yMEHHE JenaTb OOOCHOBaHHBIE 3aKJIIOUYEHHS Ha OCHOBE
Hay4YHbIX (D)AaKTOB M HMEIOIIMXCS JaHHBIX C IEJIbI0 TMOJYYEHHUS JIOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTh CaMOCTOSITENIEHO MCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JJIS pEelIeHUs MpodieM B
pEAIbHBIX XKU3HEHHBIX CUTYallUAX; OCO3HAHUE LIEHHOCTH HAyYHOW IESATENbHOCTH, TOTOBHOCTH
OCYIIECTBIISITh MPOEKTHYIO U HCCIEI0BATENbCKYIO JAESTENbHOCTh UHAUBUIYAILHO U B IPYIIIE;
TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U caMOOOPa30BaAHUIO, K aKTUBHOMY
MOJTyYEHUIO HOBBIX 3HAHUI 110 OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH.

2. MeTanpeaMeTHBbIE pe3yJbTaThl

Meranpeamernbie pesyiabTrarel 1m0 PI'OC | Konkpern3oBaHHble  MeTanpeiMeTHbIe
COO pe3yJbTaThbl




OBJageHue YyHUBEPCAJIbHBIMH Y4eOHBIMU
NMO3HABATEJIbHBIMU 1€HCTBHAMM:

a) 6a30BbBIC JTJOTMYECKUE TCHCTBHSL:
CaMOCTOSITENILHO (DOPMYITUPOBATH U
aKTYyaJIU3UPOBATh MPOOJIEMY, PACCMATPUBAIOT €€
BCECTOPOHHE;

YCTaHaBJIMBAIOT CYIECTBEHHBIH NPU3HAK WIN
OCHOBAHHUS JJIs1 CPAaBHEHHS, KJIacCU(UKALIUHN U
0000111eHM;

OTIPENIeNIATH 1IeNU IeATEIbHOCTH, 3a]JaBa0T
napaMeTpbl ¥ KPUTEPHUU UX JTOCTHKCHHUS;
BBISIBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEYHS B
paccMaTpUBaeMBbIX SIBICHUSX;

BHOCHUTBH KOPPEKTUBBI B JICATEIHHOCTbD,
OLICHUBAIOT COOTBETCTBHE PE3yIbTATOB IIETISIM,
OLICHUBAIOT PUCKH TTOCIICACTBUH IEATEILHOCTH;
Pa3BHBAIOT KPEaTHBHOE MBIIIUICHHUE TIPH PELICHUH
YKU3HEHHBIX IIPOo0IIeM;

CaMOCTOSITEIILHO bopmynupoBath u
aKTyaJIM3UPOBAThH npobiemy,
paccMaTpuBaTh eé BCECTOPOHHE;

UCIIOJB30BaTh IIPU  OCBOCHUM  3HAHUU
MpUEMBI JIOTUYECKOTO MBILIUICHUS (aHaIu3a,
CUHTE3a, CpPaBHECHHS,  KJIACCU(DUKAIINH,
000011eHU), pacKkpbIBaTh CMBICIT
OMONOTHMYECKUX TOHITHNA (BBLACTATh WX
XapakTEepHbIE IPU3HAKU, YCTAHABIIUBAaTh
CBSA3M C JIPYIMMH HOHSTHUSIMM); ONPEAEIATH
LEJIU JESITEeIbHOCTH, 33/1aBasi MapaMeTphl U
KpUTEpPUH MX JOCTH)KEHUS, COOTHOCUTh
pe3ynbTaThl JIEATEITbHOCTH c
[IOCTAaBJICHHBIMU  LIEJIIMU;  UCIOJIb30BaTh
OMONOrMYecKre MOHITUA i1 OOBSCHEHUS
(GakToB U SIBICHUH JKMBOW IPUPOJBI;
CTPOUTH JIOTUYECKUE paccyXIeHus
(MHAYKTUBHBIE, JeTyKTUBHBIE, 1o
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH U
IIPOTUBOPEUHS B paccMaTpuBaeMBbIX
ABIIEHUSAX, (OPMYIHUPOBATh BBIBOJBI U
3aKJIIOYEHUS; IIPUMEHSTD CXEMHO-
MOJICJIbHBIE CPEACTBA ISl INPEACTABICHUS
CYIIECTBEHHBIX CBSI3€ W OTHOILICHU B
U3y4yaeMbIX OHOJOrMYeCKUX OOBEeKTax, a
TaKk€  MOPOTUBOPEYMM  PA3HOTO  poJja,

BBISIBJICHHBIX B Pa3JIMYHBIX
UH(pOPMaAITMOHHBIX WCTOYHUKAX;
pa3pabaThiBaTh IJIaH PEUICHUS MPOOIEMBI C
Y4ETOM aHanmM3a AMEIOIINXCS
MaTepUAIbHBIX u HEMaTepUaIbHbIX
pecypcoB; BHOCUTH KOPPEKTHUBEBI B

JeATEIbHOCTb, OLEHUBATh COOTBETCTBUE
pe3ynbTaTOB LEISAM, OLICHUBATh PUCKHU
IIOCJIEICTBUM JIeATEIbHOCTH;
KOOPJIMHUPOBAaTh U BBINOJHATH paboTy B
YCIIOBHUSIX pPEAIBHOIO, BHUPTYaJIBHOIO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEATHMBHOE MBILUICHUE IIPU
pEIIeHNH KU3HEHHBIX MPOOIIeM.

0) 6a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:
BIIAJICTh HABBIKAMH Y4€OHO-HCCIIEI0BATEIECKON U
MPOEKTHOM JIeATETHbHOCTH, HABBIKAMU
paspernieHus: mpooiem;

CIOCOOHOCTH ¥ TOTOBHOCTH K CAMOCTOSTEITLHOMY
IMMOUCKY MECTOAOB PCIICHUA IMMPAKTUYCCKUX 3a1a4,
MPUMEHEHUIO Pa3JIMYHBIX METO/IOB TIO3HAHNUS;
OBJIAJICHUC BUAAMH OCATCIBbHOCTH 110 MMOJTYYCHUIO
HOBOI'O 3HaHUA, €TO UHTCPIIPECTALINHU,
peoOpa30BaHUIO ¥ MPHUMEHEHHIO B PA3JINYHBIX

BIIQJIETh HABBIKAMU y4eOHO-
HCCIIEN0BATENbCKON Hu MPOEKTHOM
NESITEIbHOCTH,  HABBIKAMH  pa3pelieHus
mpo0JieM, CITOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY MOWCKY  METO/IOB
pemicHuA MPAKTUYCCKUX 3aj1a4,
MIPUMEHEHHIO pa3IMYHBIX METOJIOB
MMO3HaHMWsA, HCII0JIB30BaTh PA3JIMYHBIC BUIBI
ACATCIIbHOCTU 110 MOJIYYCHHIO HOBOTI'O
3HAHUA, ero MHTEPIIPETALNH,
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Y4EOHBIX CUTYallUsX, B TOM YHCIIE IPU CO3/IaHUU
y4eOHBIX U COIMATIBHBIX IPOCKTOB;
(bopMHpOBaHKE HAYYHOT'O TUIIA MBILUIEHUS,
BJIQJICHUE HAyYHOU TEPMHUHOJIOTUEH, KIIFOYEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh U (POPMYIMPOBAIOT COOCTBEHHBIE 33/1a4UH
B 00pa30BaTeNbHON AEATEIIBHOCTU U JKU3HEHHbIX
CUTYaIHAX;

BBISIBJIATh IPUYHUHHO-CIIEJICTBEHHBIE CBSI3U U
aKTyaJIM3UpOBATh 33]a4y, BBIIBUTAIOT THIIOTE3Y
ee pelleHus], HaXOAUTh ApPIyMEHTHI JJIs
JI0Ka3aTeIbCTBA CBOUX YTBEPIKICHHM, 3aJaf0T
napaMeTpsl U KpUTEPUU PEIICHUS;

AHATTM3UPYIOT MOyYEHHBIE B XOJI€ PEIICHUS
3aJlauyl pe3yJIbTaThl, KpUTHUECKH OLCHUBAIOT UX
JIOCTOBEPHOCTb, TPOTHO3UPYIOT U3MEHEHHE B
HOBBIX YCJIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLCHHUBAIOT
npUOOPETEHHBIH OIBIT;

pa3pabaThIBAIOT IUIAH PELICHUS POOIEMBI C
Y4€TOM aHaJIM3a UMEIOLIMXCS MaTepUaIbHbIX U
HEMaTepHUaIbHBIX PECYpPCOB;

OCYILECTBIIATH LI€JICHANIPABICHHBII MOMCK
IIEPEHOCa CPENICTB U CIIOCOOOB JIEHCTBUS B
npo¢eCCHOHATIBHYIO Cpeay;

YMETb TIEPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEIEATEIbHOCTH;
YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX
HpPEIMETHBIX 00JIacTel;

BBIJIBUTAIOT HOBBIE UJICH, TIPEIaratoT
OpPUTHMHAJIbHBIE TIOJIXO/IbI U PEIICHUS;

CTaBHUThH POOJIEMBI U 33]]a9H, TOMYCKAIOIINE
JIbTEPHATUBHBIE PEIICHUS;

npeoOpa3oBaHUI0 W NPUMEHEHHIO B
y‘Ie6HBIX CUTyalusx, B TOM 4YHUCIIC IIpU

CO3aHMM  Y4YEOHBIX UM  COLMAIBHBIX
MPOEKTOB; (opMHUpOBaTH HAYYHBIA THUI
MBILJICHUS, BJIAJIETh Hay4HOU

TEPMUHOJIOTHEH, KIFOUEBBIMUA MOHATUSMHU H
METOAAMHU; CTaBUTh M  (HOPMYIMPOBATH
COOCTBEHHBIE 3a7aydl B 00pa30BaTEeNbHON
JeATEIbHOCTH M SKU3HEHHBIX CHUTYallUsX;
BBISIBIISITH IPUYMHHO-CJICICTBEHHBIEC CBSA3H H
aKTyaJlM3upoBaTh  3aJayy,  BBIJBUIATh
TUIIOTE3Y eé pelieHus, HaXOJUThb
apryMeHTbl JJs JJOKa3aTeIbCTBa CBOMX
YTBEP)KICHHM, 3a/1aBaThb HapamMeTpsl U
KpUTEPUU peleHus; aHAJIM3UPOBATh
MOJyYeHHbIE B XOJE€ pEIIeHUs 3aJauu
pe3yibTaThl, KPUTUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH
U3MEHEHHE B HOBBIX YCJOBHAX; JaBaTh
OLICHKY HOBBIM CHTYyallUsiM, OLEHHBAThH
OpUOOPETEHHBI  ONBIT;  OCYIIECTBIATH
[IEJICHANPABICHHBI ~ TOWCK  TEpeHoca
CpeACTB M CHOCO0OB  JAEHCTBUS B
PO EeCCUOHABHYIO cpeny; YMETh
NEPEHOCUTh 3HAaHUS B I103HABATEIbHYIO U
MPAKTUYECKYIO obnactu
KHU3HENIEATEIIbHOCTH; YMETh MHTEIPUPOBATh
3HAaHUS M3 Pa3HBIX MPEAMETHBIX O0JacTel;

BbIABHUI'ATh HOBBIC nacu, npeajaraTtb
OpUTrHHaJIbHBIC noAXOoabl u peuicHus,
CTaBHUTDb HpO6HCMBI )51 3aJa4u,

J0IMyCKAromue aJJbTCPHATUBHBIC PCIICHU .

B) paboTa ¢ uHpopmaIuei:

BJIaJIETh HaBbIKaMM MOJyYeHUs WHPOpMALIUU U3
MCTOYHUKOB PAa3HBIX TUIIOB, CAMOCTOSATEIHHO
OCYILIECTBIIATH IIOUCK, aHAJIN3, CHCTEMATH3aLUI0
U MHTEpIpeTalnio HHHOPMaLUU Pa3InIHbIX
BUJIOB U (pOPM IPEICTABICHHUS;

CO3/1aBaTh TEKCTHI B pa3IUYHbIX (hopmarax c
y4eTOM Ha3HaueHHs WH(POpPMAIUU U LIeTEeBOI
ayJIUTOpPHUH, BBIOMpas ONTUMAILHYIO popMy
NpEeJCTaBICHNS U BU3yaIH3alUH;

OLICHUBAIOT  JOCTOBEPHOCTb,  JIETHTUMHOCTb
uHpOpMallUK, €€ COOTBETCTBHE IIPaBOBBIM H
MOpaIbHO-ITHUYECKUM HOpMaM;

UCITOJIb30BaTh CpEeACTBa HWH(POPMALMOHHBIX U
KOMMYHUKAIIIOHHBIX TEXHOJOTUH B pEUICHUH

KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX u
OpPraHW3aIlMOHHBIX 33724 C  COOJIOJIeHuEM
TpeGoBaHUI SPrOHOMUKH, TEXHUKHU
0€30MacCHOCTH, THUTHEHBI, PeCcypcocOepeKeHMs,

B) pabota ¢ uHpopmanuei:
OpPUEHTHUPOBATHCS B pa3IUYHbIX
HMCTOYHMKAX uH(popMauu (Tekcre
y4eOHOTro MOCcOoOMs, HAay4YHO-TIOMYJIIPHON
JAUTEpaType, OHMOJIIOTHUECKHX CIIOBAapsX H
CIpPaBOYHUKAX, KOMIBIOTEPHBIX  0azax
JMaHHBIX, B VHTEepHETE), aHAIM3HPOBAThH
UHPOPMALIMIO PA3IUYHBIX BUIOB M (OpM
NIPEICTAaBIICHNS, KPUTHYECKU OIICHUBATh €€
JIOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;
dbopMyHpOBaTh 3amMpPOCHl W TPUMEHSTH
pasuYHbIe METOJbI IPU TOUCKE M OTOOpe
OMoI0rnYecKon nHpopmanuu,
HEOOXOAUMOW MJIsi BBINOJHEHUS Y4eOHBIX
3a7a4; MPUOOPETATh OIBIT HCIIONB30BaHUS
MH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJBTYPY
aKTUBHOTO  HCIIOJb30BAHUS  Pa3IMYHBIX
IIOUCKOBBIX  CHUCTEM;  CaMOCTOSTEIbHO
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IOPaBOBBIX M JTHYECKHUX
nH(OPMAIMOHHON 0€30MaCHOCTH;
BJIAJICTh HABBIKAMH PACIIO3HABAHUS U 3aIIUTHI
uHpopManuu, nHHOPMAIIMOHHOH 0€301acHOCTH
JMYHOCTH.

HOPM,  HOPM

BBIOMPATH ONTHUMAJTbHYIO bopmy
MIPEACTABICHUS OMOJIOTUYeCKOU
uHpopmaruu (cxemsl, rpaduku,

JTUarpaMMbl, TaOJIUIBI, PUCYHKH U JPYTOE);
UCIIOJIb30BaTh HAYYHBIH S3BIK B KA4eCTBE
cpeactBa mpu pabore ¢ OHMOIOTHYECKOMH
uHpOpMaNKel: TPHUMEHSITh XHMHUYECKHE,
duznyuecKkue W MaTeMaTHYeCKHE 3HAKU U
CHMBOJIBI, bopmyIbI, ab0peBuarypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh u
peoOpa3oBhIBaTh 3HAKOBO-CUMBOJIUYECKUE
CpEIICTBA HATJISITHOCTH; BIAJCTh HABBIKAMH
pacrio3HaBaHHWs W 3alIUThl WHQOPMAIHH,
nH()OPMAMOHHON 0€30IMACHOCTH JTMYHOCTH

OB.]IaIIeHPle YHuBEpPCAJIbHBIMH
KOMMYHHUKATHUBHBIMHA JeHCTBUSAMHU:

a) oOImeHue:

OCYIIECTBIISATH KOMMYHHUKAITH BO BCeX cepax
KU3HU;

pacrno3HaBaTh HEBepOAIbHBIE CPEICTBA OOIIECHUS,
MOHMMAIOT 3HAUY€HUE COLMATbHBIX 3HAKOB,
pacrno3HaBaTh MPEANOCHUTKA KOHMIMKTHBIX
CUTYallUi U CMSTYaroT KOH(IUKTHL;

BIIAJICTh PA3JIMYHBIMU CIIOCOOAMHU OOIIEHUS U
B3aMMO/ICIICTBUS;

apryMEHTHPOBAHHO BECTH JHAIIOT, YMETh
CMSTYaIOT KOH(IUKTHBIE CUTYAIINN;
Pa3BEPHYTO M JIOTHYHO U3JIaraloT CBOIO TOUKY
3pEHMSI C UCTIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB;

a) oOIIcHME:

OCYIICCTBIISITh KOMMYHHKAIIUM BO BCEX
chepax JKM3HHM, AKTHBHO YYacTBOBaTh B
Majgore WM JUCKYCCHUM TIO CYIIECTBY
oOcyxmaemMoii Tembl (yMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJICHHUS
OTHOCHUTEIIbHO BBIMOJIHEHUS TpeasiaraeMoit
3a/1auu, VUUTHIBATh UHTEPECHI u
COTJIaCOBAaHHOCTD MO3UIUI IPYTUX
YYaCTHUKOB JWajora WIH JUCKYCCHH);
pacmo3HaBaTh ~ HeBepOaldbHBIE  CpElCTBa
OOIIeHMS, TOHUMATh 3HAYCHHUE COIMATBHBIX
3HAKOB,  MPEANOCHIIOK  BO3HUKHOBEHUS
KOH(JIMKTHBIX CUTYyallUld, YMETh CMSTYaTh
KOH(MJIMKTBl U BECTU IMEPETOBOPHI; BIAJETh
pa3IMYHBIMM ~ CcrlocoO0amMu  OOIIEHUST |
B3aMMOJICHCTBHS, TOHUMAaTh HaMEpPEHUS
JIPYTHX JIOJIEH, TPOSIBISTh YBAXKHUTEIHHOE
OTHOIIIEHHE K COOECeTHUKY U B KOPPEKTHOM
dbopme hopmMyIHpOBaTH CBOM BO3PAKEHUS,
pa3BEPHYTO U JIOTHYHO H3JIaraTh CBOIO
TOYKY 3PEHHUS C MCIOJIh30BAHUEM SI3BIKOBBIX
CPEJICTB.

0) cOBMECTHAsI IESITEIIbHOCTb:

MOHUMAIOT M  UCIHOJIb30BaTh IPEUMYILECTBa
KOMAaHJTHOW ¥ MHANBUIYaTbHON PaOOTHI,
BBIOMPAIOT TEMATUKY U METOBI COBMECTHBIX
JIEHCTBUM C YI€TOM OOIIUX UHTEPECOB U
BO3MOXKHOCTEH Ka)KJOT0 YjeHA KOJIJICKTHBA;
MPUHUMAIOT TI€JIM COBMECTHOW JI€ATEIbHOCTH,
OpPraHU30BBIBAIOT U KOOPAMHHUPOBATH JACUCTBUS
110 €€ JOCTIHKEHHIO: COCTABIIATH IJIaH JEHCTBHH,
pacupenensiatb  poad  C  Y4eTOM  MHEHUH
YYaCTHUKOB, 00cyxaaroT pe3ynbTaThI
COBMECTHOH paboTHI;

OIICHMBAIOT KAauyeCTBO CBOEr0 BKJIAJa M KaKIOTO

MIOHMMAaTh W UCHOJb30BaTh MPEUMYIIECTBA
KOMaHIHOW ¥ MHIUBHUYaJbHON pabOThl IpU

pelieHnn  OMOJIOTUYECKOW  MpOOJIeMBI,
000CHOBBIBATH HEOOXO0INMOCTh
MIPUMCHCHHUS TPYIIIOBBIX bopm

B3aMIMOJICHCTBUSL TIPU pPEIICHUU Yy4eOHOM
3a/1aud; BBIOMpPATh TEMATUKy W METOJIbI
COBMECTHBIX JEHCTBHI C Y4ETOM OO0ImHMX
WHTEPECOB U BO3MOKHOCTEH KaKIOr0 WIeHa
KOJUIEKTHBA; MPUHUMATh LEIH COBMECTHOM
JIeSATCILHOCTH, OpraHU30BHIBATH u
KOOPJUHUPOBATH JIeUCTBUS o eé
JOCTIDKCHHUIO: COCTABIISATh IUIAaH JCHCTBUH,
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YY4aCTHHKA KOMaHJAbl B OOIIMH pe3ysibTaT II0
pa3pabOoTaHHBIM KPUTEPUSIM;

Npe/IaraloT HOBBIE ITPOEKTHI, OICHUBAIOT UICH C
MO3HILIMY HOBU3HBI, OPUTUHAILHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

KOOPJAMHUPOBATH U BBIOIHATH padoTy B
YCIIOBHSX PEAIbHOTO, BUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJCHCTBUS;
OCYILECTBIISATh IIO3UTUBHOE CTPATETHUECKOE
MIOBEJICHHUE B PA3IMUHBIX CUTYAIUSIX, TPOSIBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITH
WHUITUATHBHBIM.

pacrpeliesiiTb poJid € Y4ETOM MHEHHH
Y4aCTHUKOB, o0cyX1aTh pe3yabTaThl
COBMECTHON pPabOThl; OLIEHWBAaTh KadyeCTBO
CBOEr0 BKJI3Ja M KaXJIOr0 Y4YacTHHMKA
KOMaHIpl B  OOmMH  pe3yapTarT IO
pa3pabOTaHHBIM KpUTEpHUSAM; IpeniaraTh
HOBBIE€ IIPOEKThbl, OLIEHUBATb MJEH C
MO3UIMM  HOBMU3HBI,  OPUTMHAJIBHOCTH,
IPAKTUYECKONH 3HAUYUMOCTH; OCYIIECTBIISThH
MIO3UTUBHOE CTPAaTErMUECKOE IOBEACHUE B
pas3InYHbIX CUTYaLlUsX, HPOSIBIISITH
TBOPYECTBO W BOOOpakeHHE,  OBITH
MHUIIMATUBHBIM.

Orjaagenue YHUBEpPCAJIbHBIMHA
PEryJasiTUBHIMU HeﬁCTBHHMH:

a) caMOOpTaHHU3aIUs:
CaMOCTOSITEIILHO OCYILECTBIIATh TIO3HABATEILHYIO
ACATCIIbHOCTDb, BbISBIIATH Hp06JI€MI>I, CTaBUTh U

dbopMynupoBaTb  COOCTBEHHbIE  3aqadyd B
00pa3oBaTeNbHON JICSITEIbHOCTH M KU3HEHHBIX
CUTYaIUsX;

CaMOCTOSITEJIbHO ~ COCTaBJISATh  IUIAH  PEIICHUs

npoOjaeMbl C Y4eTOM HMEIOIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUN;
JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmUpsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE
JIMYHBIX MIPEIIIOYTEHUN;

JIENIal0T OCO3HAHHBIA BHIOOP, apryMEHTHPOBATh
ero, OpaTh OTBETCTBEHHOCTh 3a PEILICHUE;
OLICHUBAIOT MPUOOPETEHHBIH OMBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TNPOSBICHHIO
IIUPOKON IPYIUIIUUA B PA3HBIX 00JIACTSIX 3HAHUM,
MOCTOSIHHO TOBBINIAIOT CBOW 00pa30BaTeNbHBIN U
KYJIbTYpPHBIN YPOBEHB;

a) CaMOOpraHU3aIus:

UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHMA JUIs
BBISIBIICHHUSI TPOOJIEM W MX pEIICHHUS B
JKU3HEHHbIX M y4eOHBIX  CHUTYyalusX;
BHIOMpAaTh Ha OCHOBE OHMOJOTHYECKUX
3HaHUI 11eJIeBbIE U CMBICJIOBBIC YCTAHOBKHU B
CBOMX JEWCTBUSIX M  IOCTyIKax IO
OTHOILEHUIO K >XUBOW IpPHUPOJE, CBOEMY
3I0POBBIO M 3/I0POBBIO  OKPYXKAIOILKX;
CaMOCTOSITENILHO OCYILECTBIIATh
MIO3HABATEJIbHYIO JESITEIbHOCTh, BBISBIATH
npobiemMbl, CTaBUTh U (HOPMYIHPOBATH
coOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOMN
JIESATEIIBHOCTH W JKU3HEHHBIX CHUTYyalMsIX;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHUS
npo0IeMbl C Y4ETOM UMEIOLIUXCS PECYPCOB,
CcOOCTBEHHBIX BO3MOKHOCTEH U
IIPEAIIOYTEHUH; J1aBaTh OLIEHKY HOBBIM
CUTyallUsIM; pacIIUpsATh PAMKH y4eOHOTO
npeaMera Ha OCHOBE JIMYHBIX
MIPENIIOYTEHUH; J1e1aTh OCO3HAHHBIN BBIOOD,
apryMeHTHUPOBAThH ero, Opatb
OTBETCTBEHHOCTbh 3a pELICHHE; OLEHUBATh
npUOOPEeTEHHBI  ONBIT;  CIOCOOCTBOBATH
(GOpPMHUPOBAHUIO U TPOSIBICHUIO IITUPOKOMH
SPYIUIMM B pa3HbIX O00JACTIX 3HaHUM,
MOCTOSTHHO MOBBILIATH CBOM
00pa3oBaTeNbHBINA U KYIbTYPHBIH YPOBEHb.

0) CaMOKOHTPOJIb!

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM,
KOPPEKTHUBBI B JACATCIIBHOCTD,
COOTBETCTBHUE PE3YIbTATOB LIETISIM;
BIIAJICTh HABBIKAMHU TI03HABATEIBHON pediiekcuun
KaKk OCO3HaHMsS COBEpLIAEMbIX JEHCTBHH U
MBICIIMTCJIIBHBIX IIPOLECCOB, HX PE3YIbTAaTOB H
OCHOBaHMIA;

UCIOJIb30BaTh NpUEMBbl pe(iIekcuu sl OLUEHKH

BHOCHUTD
OLICHUBAIOT

0) CaMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh
KOPPEKTUBBl B JIEATEIILHOCTh, OIICHUBATh
COOTBETCTBUE PE3YyJIbTATOB LENSAM; BIAJECTh
HaBBIKAMH TTO3HABATEILHON pedIeKCHH Kak
OCO3HAHUSI COBEPLIAEMBIX JECUCTBHU U
MBICJIUTEIIBHBIX MPOIIECCOB, UX PE3YIHTATOB
U OCHOBAaHUM, UCIOJB30BaTh IMPUEMBI
pedaexkcun I OLIGHKH CHUTYaIlud, BbIOOpa
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CUTYyalluH, BEIOOpa BEPHOTO PELICHUS;

BEPHOI'O PEIIECHUS; YMETh OLICHUBATh PUCKHU

YMETh OILICHMBAIOT PUCKH U CBOEBPEMEHHO | U CBOEBPEMEHHO MPUHUMATh PEHICHUS IO

IIPUHUMAIOT PEUICHUS 110 UX CHUKEHUIO; WX CHW)XXEHHUIO; IPUHUMATh MOTHUBBI U
apryMeHThI JIPYTUX npu aHaJIn3e
pPEe3yIbTATOB JIEATEIBHOCTH.

B) AMOIMOHAIbHBIN WHTEJUIEKT, | B) SMOLIMOHAJIbHBIN UHTEJUICKT:

Ipenoararouii copMUPOBAHHOCTH: c¢(hOpMUPOBAHHOCTh CaMOCO3HaHUs,

CaMOCO3HaHUS,  BKJIIOYAIOLIETO  CIIOCOOHOCTPH | BKJIIOYAIOIIETO CIIOCOOHOCTh  IOHHMAIOT

MIOHUMAKOT CBOE€ SMOLHMOHAJIBHOE COCTOSIHUE, | CBOE€ SMOLMOHAIBHOE COCTOSIHUE, BHJIETh

BUJCTh HAINpPaBICHHUS Pa3BUTUS COOCTBEHHOM
SMOIIMOHAIBHON cephl, OBITH YBEPEHHBIM B

cebe;

caMOpEryJIMPOBaHMS, BKJIFOYAFOIIErO
CaMOKOHTPOJIb, YMEHUE [IPUHUMAIOT
OTBETCTBEHHOCTh 3a CBOE [OBEJIEHUE,
CIIOCOOHOCTh aaNTHPOBATHCS K IMOIMOHAILHBIM
U3MCHEHUSM M HPOSBIATH THOKOCTh, OBIThH
OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHBAIWH, BKJIIOYArOIIEH
CTpeMJIeHI/Ie K HJOCTHXCHUIO IICJIU H ycnexy,
OITHMM3M, MHMITMATUBHOCTD, yMEHHE

JIEHCTBOBATh, HCXOJS M3 CBOMX BO3MOXKHOCTCI;
SMIIATHH, BKJIIOYAIOMIEH CIIOCOOHOCTH ITOHMMAIOT
AMOLHUOHAIIBHOE COCTOSIHUE JPYTUX, YYUTHIBAIOT
€ro IpU  OCYIIECTBICHUM KOMMYHHUKAILIUH,
CIOCOOHOCTH K COYYBCTBUIO U CONIEPEKUBAHUIO;
COLMAJIbHBIX HaBBIKOB, BKJTIOYAIOIIHNX
CIIOCOOHOCTh ~ BBICTPAMBAIOT  OTHOIIEHUS  C
IPYTMMH  JIOJbMH, 3a00TUTBCS, TPOSBISATH
MHTEPEC U pa3pelIaroT KOH(IUKTHI;

HaIpaBJICHUS pa3BUTHSL COOCTBEHHOMU
AMOIMOHAITBHOU ctepsl, OBITh
YBEpEeHHBIM B ce0e;

CaMOpEeTyJIMPOBAHHUS, BKITIOYAOIIETO
CaMOKOHTpOITb, yMeHue NPUHUMAIOT
OTBETCTBEHHOCTh 33 CBOE TIOBEJCHHE,
CIIOCOOHOCTh aJanTUPOBaThCS K

SMOLMOHAJIBHBIM U3MEHEHUAM U IIPOSBIATH
THOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTpEHHEHl  MOTHBAIlMM, BKIIOYAIOIICH
CTpEeMJICHHE K JOCTHKCHHIO IICJIU U YCIIEXY,
ONTHUMH3M,  UHHUIMATHUBHOCTh,  YMEHHE
JICHiCTBOBATb, UCXO.s u3 CBOUX
BO3MOKHOCTEN;

SMIATHH,  BKJIIOYAONIEH  CIIOCOOHOCTH
MMOHMMAIOT  AMOIMOHAJIBLHOE  COCTOSHUE
JIPYTHX, VYUTHIBAIOT ero npu
OCYIIECTBICHUU KOMMYHHKAIIIH,
CIIOCOOHOCTh K COYYBCTBHIO u
COTEepPEKUBAHUIO;

COIMAIbHBIX ~ HAaBBIKOB,  BKJIFOYAIOIIMX

CHOCOOHOCTh BBICTPAMBAIOT OTHOILEHHS C
JPYTMMHU JIFOJIbMHU, 3a00TUTHCS, MPOSIBIATDH
MHTEPEC U pa3peraroT KOH(IUKTHI.

I') IpUHATHE ce0s U IPYTHX JIIOJCH:

NPUHUMAIOT ce0sl, TOHUMAst CBOM HEJIOCTATKU U
JIOCTOUHCTBA,

NPUHUMAIOT MOTHBEI M apTYMEHTHI IPYTUX JFOACH
IpY aHaJIN3€ Pe3yabTaTOB JIEATEIbHOCTH;
NPU3HABAThH CBOE MPABO U MPABO JPYTUX JIOACH
Ha OIINOKH;

Pa3BUBAIOT CIIOCOOHOCTH TOHUMAIOT MU C
NO3HIIMYU JIPYTOTO YEJIOBEKa.

I) IpuHATHE ce0s U IPYTUX JIIOJEH:
IpUHUMATh  ce0si, TOHUMas  CBOHU
HEJOCTATKU U JOCTOUHCTBA; IIPUHUMATh
MOTHBBl M apryMeHTBl JpPYrux MpH
aHaIM3€ pe3yibTaTOB JEATEIbHOCTH;
IIPU3HABATh CBOE NIPABO U IIPABO JIPYTUX
Ha OWIMOKM; pa3BHBATh CIOCOOHOCTH
IIOHUMAaTh MHUpP C TO3ULUU JIPYroro
YeJIOBEKa.

3. IIpeameTHbIE pe3yJbTATHI

IIpenmernsble pesyastathl o ®I'OC COO

KonkperusupoBaHHsie
pe3yabrarsl (cm. @PI/TIPII)

NpEeAMETHBLIC

1) chopMHupOBaHHOCTH 3HAHUI O MECTE M POJIH
OMOJIOTMM B CHCTEME HAydyHOTO 3HAHUS,
(GyHKIIMOHAJIBHOW TPAMOTHOCTH YeJIOBEKa JJIst

BoinyckHUK 0yaeT 3HAIOT:
c(OpPMUPOBAHHOCTh 3HAHWK O MECTE U POJH
onomorn B

CUCTEMC HAYYHOI'0 3HAHUA
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pelieHus KU3HEHHBIX Mpo0em;

2) cpOopMHPOBAHHOCTh YMEHHS PACKpPBIBAIOT
coJiep>kaHue OCHOBOTMOJIAraoux
OMOJIOTUYECKUX TEPMUHOB W MOHSTHI: KU3Hb,
KJIeTKa, TKaHb, OpraH, OpraHus3M, BUJ,
MO YJISALINS, YKOCHCTEMA, OHOIIEHO3,
ouochepa; merabonmm3sM (0OMEH BEIIECTB U
IpeBpalieHue SHEPTHUN), roMeocTas
(camoperymsnus), OMOCHHTE3 Oeika,
CTPYKTYpHasi OpTaHU3alUsl JKUBBIX CHCTEM,
JUCKPETHOCTD, camMoOperyJisius,
CaMOBOCIIPOU3BECHUE (penponykius),
HACJIEJICTBEHHOCTH, U3MEHYUBOCTb,
DHEPro3aBUCHUMOCTh, POCT H  Pa3BHUTHE,
YpOBHEBAsi OpraHu3aIlus;

3) chOpMUPOBAHHOCTH YMEHHUS PACKPHIBAIOT

coep)KaHue OCHOBOIIOJIAraroIux
OMOJIOrTYECKHUX TEOpUH u TUIIOTE3:
KJIIETOYHOW, XPOMOCOMHOW, MYTallMOHHOM,
ABOJIIOIMOHHOM, TPOMCXOXKICHHUS >KU3HU U
YeJI0BEKA;

4) chopMHpPOBAaHHOCTH YMEHHUS PACKPHIBAIOT
OCHOBOIIOJIAraloIKe OMOJIOTHYSCKUE 3aKOHBI U
3akonomepHoctu (I'. Mennens, T. Moprana,
H.U. BaBuwiosa, 3. I'exkens, @. Mroiuepa, K.
bapa), rpaHuIBl UX TPUMEHUMOCTH K YKHUBBIM
cHUCTEMaM;

5) npuobpereHue  OmbITa  NPUMEHEHUS
OCHOBHBIX METOJOB HAay4HOro IO3HAaHUS,
WCIIOJIb3YEMBIX B OHWOJIOTHH: HAOMIONCHUS U
ONHUCaHUsl JKUBBIX CHCTEM, IPOLIECCOB U
SBJICHWM;  OpraHW3allid W  TPOBEICHHS
OMOJOTUYECKOTO IKCIEPUMEHTA, BBIABI)KEHUS
TUTIOTE3, BBISIBJICHUS 3aBHUCHUMOCTH MEXIY
UCCIIETyeMbIMH  BEITUYMHAMH, OOBICHEHUS
MOJIYYCHHBIX PE3yJIbTaTOB U (POPMYIUPOBAHUS
BBIBOJIOB C  HCIIOJIb30BAHMEM  HAy4YHBIX
MTOHATHI, TEOPUI U 3aKOHOB;

6) chopMHpOBAaHHOCT, YMEHHUS BBIICIATH
CYIIECTBEHHBIC TPU3HAKA BUPYCOB, KIETOK
MPOKApUOT W JYKApPHOT; OJHOKJIETOUYHBIX U
MHOTOKJICTOYHBIX OpraHU3MOB, BHJIOB,
OMOreoIeHO30B M DKOCHUCTEM; OCOOCHHOCTH
MPOIIECCOB OOMEHA BEIIECTB W MPEBPAIICHUS
SHEPTrUuu B KJIETKE, dborocuHTe3A,
MJIACTHYECKOTO M DHEPreTUYecKoro oOMeHa,
XEeMOCHUHTE3A, MHTO3a, Meiio3a,
OTUIOJIOTBOPEHUS, PAa3BUTHS U Pa3MHOKCHUS,
WHAWBUAYAIbHOTO  pPa3BUTHS  OpraHu3Ma
(oHTOTEHE3a), OOpPHOBI 3a CYIIECTBOBAHUE,
€CTeCTBEHHOTO 0TOOpa, BHUI000pa3oBaHUs,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie

€CTECTBEHHbIX  HayK, B  (OpPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI
MHUpa U Hay4dHOTO MHPOBO33PEHHs, O BKIAJE
POCCHICKHX H 3apyOeXKHBIX YUEHBIX-OMOIOTOB
B pasBuTHe Ouosiorud, (PpyHKIHOHAIBHON
rPaMOTHOCTH  YE€JOBEKa  JUIi  pEIICHHS
KU3HEHHBIX  33/1a4; YMEHHE pacKpbIBaTh
coJiepKkaHue OMOJOTMYECKUMX TEPMHUHOB MU
MOHATHM:  JKU3Hb,  KIETKa,  OpraHu3M,
MeTabonmn3M (0OOMEH BEIIEeCTB U MPEBpAICHHE
SHEPTHH), roMeocTas (camoperymsmus),
YpOBHEBAs OpraHW3alMs JKUBBIX CHCTEM,
CaMOBOCITPOU3BE/ICHUE (penpomyKuusi),
HACJIC/ICTBEHHOCTh, HW3MEHYMBOCTh, POCT W
pa3BUTHE; YMEHHE U3Jarath OUOJIOTUYECKUE
TEOPHUH (xyeToyHas, XpOMOCOMHas,
MyTallMOHHas, LEHTpalbHas Jorma
MOJIKyJsipHO  Omomormm), 3akoHsl (I
Mennens, T. Moprana, H.M. BaBumoBa) u
yuaeHus (0 [EeHTpaXx MHOrooOpasus U
MIPOUCXOXKACHUS KYIbTypHbIX pacteHuii H.H.
BaBuioBa),  ompeaensTh  TpPaHHUIBI  HX
MPUMEHUMOCTH K >KUBBIM CHCTEMaM; YMEHHE
pacKpheIBaTh  COJAEpXKAHHE  OMOJIOTMYECKHX
TEPMHHOB M TIOHATUW: BHJ, MOMYJISAINS,
reHO(QOH, DBONIONHWSA, JBWKYIIHE  CHIIBI
(axTopBl) SBOMIOIMUH, MPUCTOCOOIEHHOCTH
OpraHU3MOB, BH1000pa3oBaHueE,
HKOJIOTHYECKUE dakTopsl, IKOCUCTEMA,
MIPOJYIIEHTHI, KOHCYMEHTHI, PEAYICHTHI, ICIH
MUTaHMUS, IKOJIOTMYECKast MUpaMHIa,
ouoreorieHo3, Ouocdepa; yMmMeHUE HU3Iarath
Ouosiornyeckue  TEOpuU  (IBOJIIOIMOHHAS
teopuss Y. JlapBHHA, CHHTETHYECKas TEOPHs
HBOJIIOIMM), 3aKOHBI U  3aKOHOMEPHOCTH
(3aponprmieBoro  cxoxctBa K.M. bapa,
YyepeZOBaHUS TJIABHBIX HAMpPaBICHUN M MyTel
somonu  A.H. CesepuoBa, yueHuss o
ouochepe B.U. Bepnanckoro), ompenenstsb
TPAaHUIBI WX TPUMEHUMOCTH K  IKHUBBIM
CUCTEMaM;

BorinyckHuk 0yaer ymerh:

yMEHHE  BJIaJE€Th  METOJaMH
MO3HAHUS B  OWOJIOTHH:
OMHUCAHUE IKHUBBIX CHCTEM, IIPOLECCOB H
SBJICHUM, OpraHu3alus W  [POBEIACHUE
OMOJIOTUYECKOTO JKCTIIEPUMEHTA, BBIJIBHKEHUE
TUIIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH MEXKIY
HCCIICYEMBIMHA BCJIIMYMHaAMU, o0BsACHEHHE
MOJIYYCHHBIX PC3YJIbTATOB, HCIOJb30BAHHBIX
HAYYHBIX TOHATHI, TEOPUI U 3aKOHOB, YMEHHUE

HAy4YHOTO
HAOJIIOAECHUE WU
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oOuTaHusl, BIUSHUS KOMIIOHEHTOB 3KOCHUCTEM,
AQHTPOIIOTEHHBIX W3MEHEHWH B JKOCHUCTEMax
CBOCM MECTHOCTH, KPYrOoBOpOTa BEIIECTB H
MpeBpalleHre SHEPTUU B buocdepe;

7) chopMHUPOBAaHHOCTh YMEHHSI MPUMEHATH
NOJY4YeHHBIE  3HAHUS I OOBACHEHHS
OMOJIOTHYECKUX MPOLECCOB W SIBICHUN, I
OPUHATHS ~ TPAKTHYECKUX  pEIICHHH B
MOBCE/IHEBHOM JXKU3HU C IIeJIbl0 00ecreveHus
0€30MIaCHOCTH CBOETO 370POBbS H 3JI0POBbS
OKPYXKaIOIIMX JIF0JIei, COOMI0ACHUS 3J0POBOTO
o0pasa KU3HU, HOPM I'PaMOTHOTO MTOBEJICHHS B
OKpYXKarollled MpUPOTHON cpene; MOHUMaHHe
HEOOXOIMMOCTH HWCIOJIB30BAHUS JTOCTHIKCHUH
COBPEMEHHOM OMOJIOTUU U OMOTEXHOJIOTUN TS
palMOHAIFHOTO IPUPOAOIIOIH30BAHNUS;

8) chopMHpPOBAaHHOCT, YMEHHUS  pElIaloT
Ouosornyeckue 3a1a4u, COCTaBIISITh
TEHOTUITMYECKHE CXEMbl CKpEIIMBaHUS IS
pasHBIX THUIIOB HACIEIOBAaHHUS MPU3HAKOB Y
OpPraHM3MOB, COCTaBJISITH CXEMbl IEpeHoca
BEIIECTB M DHEPTUM B HKOCHCTEMAx (LEHH
MUTaHUS, TUIIEBBIE CETH);

9) chopMUPOBAHHOCTH YMEHHN KPUTHUECKU
OLICHUBAIOT UHGOPMAIUI0 OUOIOTUYECKOTO
COJIepKaHUs, BKIIOYAIONIYIO0 TICEBIOHAYYHBIE
3HAaHUS U3 PA3JIMYHBIX MCTOYHHMKOB (CpelncTBa
MaccoBOM MH(pOpMalLMU, HAYYHO-TIOMYJISIPHbIE

MaTCpI/IaJ'ILI); HHTCPHNPETUPOBATL OSTHUYCCKUC
ACIICKTbl  COBPEMCHHBIX HCCIICAOBAaHUII B
6I/IOJ'IOFI/II/I, MCIHUINHC, 6I/IOT6XHOJ'IOFI/II/I;

paccMaTpuBalOT TIIOOATBHBIC DKOJIOTUYCCKUE
npo0OJieMbl COBpEMEHHOCTH, (popMHpPOBATH MO
OTHOIIICHUIO K HUM CO6CTBCHHYIO IIO3UIIHIO,
10) chopmupoBaHHOCT, YMEHHUU CO3/1aBaTh
CO6CTB€HHI)IC IIMCBMCHHBIC nu YCTHBIG
COOOIIEHUST HAa  OCHOBE OHOJIOTMYECKOI
I/IH(l)OpMaHI/II/I U3 HECKOJIBKUX HNCTOYHUKOB,
rPaMOTHO MCIOJB30BaTh MOHITHIHBIN ammapaT
OHMOJIOTHH.

JienaTh BBIBOJIBI HA OCHOBAaHWH IOJTYYEHHBIX
pe3yJIbTaTOB; yMeHUue BBLIEIIATH
CYIIECTBEHHBIC IPU3HAKU BHPYCOB, KIIETOK
[POKApUOT M DJYKapUOT, OJHOKIIETOYHBIX U
MHOTOKJIETOYHBIX OPTraHW3MOB, OCOOEHHOCTH
IPOIIECCOB: OOMEHa BEUIECTB M IMPEBpAICHUS
SHEPTUH B KJIETKE, doTocunTe3a,
IUTACTHYECKOTO M JHEPreTHYEcKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, Meiio3a,
OILJIOJJOTBOPEHHS, Pa3sMHOXKEHUS,
WHIUBHUyaIBHOTO  Pa3BUTUS  OpraHH3Ma
(oHTOreHe3); yMEHHE NPUMEHSAThH NOJyUYEHHBIE
3HAHHUSA IS OOBSACHEHHS OHOJOTHYECKHX
mponeccoB u ﬂBHCHHﬁ, JJISL IIPUHATHA
NPAaKTHYECKUX PEIICHHH B IOBCEAHEBHOMN
JKU3HU € Lenblo olecnieueHus 0e30IacHOCTH
CBOETO 3JI0POBBSI M 37I0POBBSI OKPYKAFOILIHX
JTrOAeH, COONMIOJCHHS HOPM  TPaMOTHOTO
MIOBE/ICHUS B OKPY’KaloIei pUpOIHOH cpene,
IIOHHUMaHUuEC H€O6XOI[I/IMOCTI/I HCIIOJIb30BaHUA
JOCTHKCHUH  COBPEMEHHOH  Ouoioruu u
OMOTEXHOJIOT UM UL paLOHAIBHOIO
IPUPOIOTIONIE30BAHYS; YMEHHE  pelIaTh
SJICMCHTAPHBIC TCHCTUYCCKUC 3aa4Y HAa MOHO-
U JUTHOPHIHOE CKpEIIMBAaHUE, CIEMICHHOEe
HacJIe/IOBaHHeE, COCTaBJIATh CXEMBI
MOHOTUOPHUHOTO CKpEeLIMBaHUs e
Npe/CKa3aHusl HaCIEeJIOBaHHUS TPU3HAKOB Y
OpPraHU3MOB; yMEHHE BIAJeTh METOJaMH
HAy4YyHOTO NO3HaHMs B OMoJIOruu: HaOII0IeHUE
U OIMCaHHWE >KMUBBIX CHCTEM, IPOLECCOB H
ﬂBHeHI/If/'I, opraHu3anusa n IMPOBCACHUC
OMOJIOTHYECKOTO SKCIIEPUMEHTA, BBIIABHKEHHUE
TUIOTE3bI, BBIABICHUEC 3aBHUCHUMOCTH MCKIY
UCCIIEIyeMbIMH ~ BEJIMYMHAMHU, OOBSICHEHUE
MOJIYYCHHBIX PE3YJIbTAaTOB, HCIOJb30BAHHBIX
Hay4HBIX MMOHATUH, TEOPUH U 3aKOHOB, YMEHUE
JACJIaTb BBIBOJIbI HAa OCHOBAHHWM ITOJTYYCHHBIX

pEe3ynbTaTOB; yMEHUE BBIICIIATE
CyIIIECTBECHHBIC MIPU3HAKU CTPOCHUS
OMOJIOTHYeCKNX 0OBEKTOB: BUIOB, MOMYJISIIHHA,
MPOJIYIICHTOB, KOHCYMEHTOB, PEIyIICHTOB,

OHMOTeOIeHO30B U DIKOCHCTEM, OCOOEHHOCTHU
MIPOIIECCOB: HACJCICTBEHHON HM3MEHYNBOCTH,
€CTeCTBEHHOTO 0TOOpa, BHI000pa30BaHMS,
MPUCIIOCOOJICHHOCTH OPTraHW3MOB, JCHCTBHS
DKOJIOTMYECKUX (PaKTOPOB HAa OPraHU3MBI,
MEpeHocCa BEIIECTB W TIOTOKA JHEPTHH B
HKOCHCTEMAaX, AHTPOIOTCHHBIX WM3MEHEHHH B
HKOCHCTEMAax CBOEH MECTHOCTH, KPyroBOpOTa
BCIIIECTB H 6HOI‘COXI/IMI/I‘-IGCKI/IX IOUKIIOB B
onocdepe; ymMeHHE TPUMEHATH MOJYYCHHBIC
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3HaHUA IS OOBSICHEHHS OHOJOIHYECKUX
MPOLECCOB W SIBICHUH, [UISI  NPUHSATHS
MPaKTUYECKUX PEIICHUH B TOBCEIHEBHOM
JKM3HHA C 1EIbI0 oOecreucHus Oe30IMacHOCTH
CBOETO 3J0POBbS M 3J0POBBS OKPY>KAFOIIMX
JMONeH, COONIONICHHUS HOPM  TPaAMOTHOTO
MOBEJICHUS B OKPY KAIOIIEH IPUPOTHON cpejie,
MMOHMMaHUE HEOOXOAUMOCTH HCIIOIb30BaHMS
JIOCTHDKCHUH COBPEMEHHOW OHOJIOTHH ISt
parroHaIbHOTO MIPUPOIOTIONB30BAHUS;
yMeHHue pemarhb 3JIEMEHTapHbBIC
OMOJIOTMYECKHE 3a7a4M, COCTABISATH CXEMBbI
MepeHoca BEIIECTB U DHEPTrUU B IKOCHCTEMAax
(uemu  nMTaHUSA);  yYMEHHUE  BBINOJHATH
7a00OpaTOpHBIE W TPAKTUYECKHUE PadOTHI,
coOuo1aTh paBmiIa pu padore ¢ y4eOHBIM H
nabopaTopHbIM  000pYyZOBaHHUEM;  YMEHUE
KPUTHYCCKH OIICHWBATh W WHTEPIPETUPOBATH
nH(popMaIi0 OHOJIOTHYECKOTO COACPIKaAHUS,
BKJIIOUYAIOINYI0 TICEBJOHAYYHBIC 3HAHUS U3
Pa3IMYHBIX MCTOYHHUKOB (CpPEICTBA MACCOBOM
uH(popMaIuy, HAy4YHO-TIONYJISIPHBIE
Marepuaibl), paccMaTpUBaTh  T100aTbHBIC
OKOJIOTHYECKHE TMPOOJIEMBl COBPEMEHHOCTH,
dbopMHpOBaTh IO OTHOIICHHUIO K HUM
COOCTBEHHYIO TIO3UIMIO; YMEHHE CO3/1aBaTh
COOCTBEHHBIE  TMUCHBMEHHBIE U  YCTHBIE
coo01IeHus, 00001as OMOJIOTMYECKYIO
WH(OPMAIIMI0O U3 HECKOJbKUX HCTOYHHUKOB,
rPaMOTHO MCIIOJIb30BaTh MOHITUHHBIN anmnapar
OHOJIOTHH.

BoimyckHuk MOJIY4UT BO3MOKHOCTH
HAYYNTbCH:

HaGnronaroT, OMMCHIBAIOT >KHUBBIE CHCTEMBI,
MPOLECChl U SIBICHUS, OPraHU30BBIBATH U
IPOBOJUTH OMOJIOTHYECKHE SKCIIEPUMEHTHI,
BBIIBUTAIOT TUIIOTE3bI, BBISABIIATH 3aBUCUMOCTD
MEXIY UCCIIEyEMbIMU BEJIMYHMHAMU,
OOBSCHATH  TOJYyYEHHBIE  pe3yibTaThl U
(bopMyIHpPOBATH BBIBOIBI

2. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O IIPEIMETA

2.1. O0beM yueOHO IMCUMIVIMHBI M BUABI Y4eOHO0# padoThI

Bup yueOHoit padoTbl Oobvem uacos
O0s3aTesIbHAsI AYIUTOPHAsI YueOHasi Harpy3Ka (Bcero) 68
B TOM YHCIIE:
JIEKIIUNA 20
71a00paTOpHbIE 3aHATHUS
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MPAKTUYCCKHUEC 3aHATUA

48

Hmoeosas ammecmayus 6 hopme ougpepenyuposanno2o savema




2.2. KanengapHo-TeMaTH4eCKUH IJIAH U COAEPKaAHNE Y4eOHOT0 MpeAMeTa KHANMEHOBAHHE)
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HaunmMmeHnoBaHue
pa3aesioB U TeM

Tema 3ansaTHs.
Coaepxxanne y4eOHOro MaTepuaJia, JJadopaTopHbIe H
NpaKTHYecKHe 3aHATHs 00yUYaroLuxcst

KoauuecTB
0 9acoB

HﬂaHI/IpyeMbIe BHUIbI JCATCJIBHOCTH
oﬁyqamumxcsn HCXO0AS U3 NMPEAMETHBIX
U METANPEAMETHBIX PE3YJbLTATOB

DJ1eKTPOHHBIE U
nuGpoBbIe pecypcesl

1

2

3

4

5

Tema 1
BuoJiornsa kak
HayKa

JINYHOCTHBIE pe3yabTaThl: HAJIMYUE MOTHBALUH K OOYYEHHIO
Ouomoruy,  cHOPMUPOBAHHOCTH  TPAKIAHCKOH  MO3HULUH
o0ydJamomerocs Kak aKTUBHOIO M OTBETCTBEHHOIO 4iIEHa
poccuiickoro  o0mecTBa, CGHOPMHUPOBAHHOCTH  POCCHHUCKOM
IpaX/1aHCKON MIEHTHUYHOCTH, MaTPUOTH3Ma, YBAXKEHUS K CBOEMY
Hapojy, YyBCTBAa OTBETCTBEHHOCTH Iepen PonuHoOMN, ropaoct 3a
CBOH Kpal, cBor0 PonuHy, CBOM SI3bIK U KyJNbTYpY, IPOLLIOE U
HacToflee MHOTOHALIMOHATIBHOTO Hapoaa Poccun
Mo3naBateannble YY/I: camocToATeNbHO (GOPMYIUPYIOT U
aKTYaIM3UPYIOT TPOOJeMy, paccCMaTpUBAaIOT €€ BCECTOPOHHE,
CTPOUTH JIOTUYECKHE paccyxaeHus (MHAYKTHBHBIE,
JNeNyKTUBHBIE, 0 AaHAJOTHMM), BBIABIATH 3aKOHOMEPHOCTH H
MPOTUBOPEYHsI B PacCMaTpUBAEMbIX SBJICHHUSIX, (HOpMYIHPYIOT
BBIBOJIBI U 3aKITFOUCHMS,

PeryastuBubie  YVY/: CaMOCTOATENIBHO  OCYIIECTBIATH
M03HABATENbHYIO JACSITEIHHOCTh, BBISBIATH MPOOJIEMbI, CTABUTD U
¢dbopMynupyloT CcOOCTBEHHBIE 3amaud B  00pa3oBaTeIbHOM
JEeSTeHOCTH M )KU3HEHHBIX CUTYaIUsAX;

CaMOCTOSITEIBHO COCTABIIATh IJIAH PEIICHHUS MPOOJIEMBI C YYETOM
UMEIOIUXCS  PECypcOB, COOCTBEHHBIX  BO3MOXHOCTEH U
IpeAnoYTEeHUI

KommyHukaTuBHble YY/I: akTUBHO y4acTBYIOT B IHAJIOre WIU
JMCKYCCHU TI0 CYIIECTBY 00Cy»XmaeMol TeMbl (YMEHHE 3aJaloT
BOIPOCHI, BBICKA3bIBAIOT CYXAECHHUS OTHOCUTEIEHO BBIOJHEHUS
npeiaraeMon 3a/1a4w, YYUTBHIBAIOT HWHTEPECHI u
COTJIACOBAaHHOCTh TO3WIHK APYTUX YYACTHUKOB JHAliora WIIH
JIUCKYCCHN)

Conepxanue

1 | buosorus kak  Hayka. CBs3m  Ouomormm  C
00IIIeCTBEHHBIMH, TEXHUYECKUMHU u JPyTUMA
€CTeCTBEHHBIMU  HayKamu, ¢wmiocopuerd, penuruei,

PackpbiBatoT copepkaHUE TEPMUHOB WU
TOHSITHH: HAy4YHOE  MHPOBO33PEHUE,
Hay4Hasl KapTUHA MHpPa, HAYYHBIN METO.,

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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OTUKOH, OSCTETHUKOW W TIpaBoM. Pois Owonormm B
(hopMHpOBaHUN COBPEMEHHON HAy4YHOW KapTHHBI MUpA.
Cucrema OMOIOTHYECKHIX HAYK.

TUII0TE3a, TEOPUSI, METOAbI UCCIIE0BAHUSL.
XapakTepu3yoT OUOJIOTHIO KaK HayKy, €
MECTO H poJib cpenu JIPYrux
€CTECTBEHHBIX HayK. Tlepeuuncnsitor
pasnenbl OMOJOTHM B COOTBETCTBUU C
00BbeKTaMH HU3y4YEHMUS. HasrpiBaror
BOKHEWUIIHE OTpaciyd  OHOJOTHUECKHX
3HAaHUW W 3aJaud, CTOSAIIME Mepen
ouomoruen XXI.

IIpakTHyeckue u J1aGOpaTOpHbIE 3aHATHS

1 | lIpakTuyeckoe 3anstue 1. «lcmonp3oBanne pa3IHIHBIX
METO/IOB MPH U3yYCHHU OUOJIOTHYECKHX OOBEKTOB.
MeToapl MO3HAHUS KUBOW mpupoabl (HaOIrOACHUE,
IKCIIEPHUMEHT, ONMCAaHHE, H3MEpPEHHE, KiIacCU(pHUKaLus,
MOJIETUPOBAHNUE, CTATUCTHIECKAsE 00pabOTKa JAHHBIX).

PackpblBatloT copep:kaHuEe TEPMHHOB U
MOHATHUI: HAyYHBIA METOH, METOJIbI
HCCJIeIOBaHUS.

XapakTepusyrT OCHOBHBIC METOJIBI
TIO3HAHUS KUBOW MPHUPOJIBI; HAOJIOJICHHE,
SKCIIEPUMEHT,  OIMCaHHE, H3MEpPEHHUE,
KJTacCU(pUKAIHS, MOJCIIUPOBAHUE,
CTaTHCTUYecKast 00paboTKa TaHHBIX

Tema 2. JKuBnbie
CHCTEMBbI U UX
OopraHu3anus

JIMYHOCTHBIE pe3yJbTaThl: c(hOpMUPOBAHHOCTh
MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO
pa3BUTHUS OMONIOTHH W OOIIECTBEHHOW MPAKTHKKM, OCHOBAHHOTO Ha
JIUAJIOTe KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B
MIOJIUKYJIETYPHOM MUPE

Ilo3naBateabnble YY/I:  ¢opMupoBaTb  Hay4yHbId  THII
MBIIUICHHS, BIAJAETh HAYYHOM TEPMUHOJIOTHEH, KIHOYEBBIMU
TIOHSTUSMHU U METOJIAMU;

BBISIBIIATh TTPHYMHHO-CIICJCTBEHHBIC CBS3M M aKTyaJIM3UPOBATH
3a/1a4y, BBIIBUTAIOT TUIIOTE3Y €€ pelIeHUs, HAXOJUTh apTyMEHThI
JUTSL TOKA3aTENhCTBA CBOMX YTBEP)KICHUM, 3a/1aBaTh apaMeTPhl 1
KPUTEPUU PEIICHUS;

PeryasituBabie YY/l: BrnageTs HaBbIKAMH I[O3HABATEIBHOMN
pedriekcur Kak OCO3HAHHS COBEPIIACMBIX  JICHCTBUH U
MBICIUTENIHHEIX ~ TIPOIECCOB, WX PE3YJIBTAaTOB W OCHOBAHMIA;
WCIIONb30BaTh MPHUEMBI peQUIeKCHH Il OIECHKU CUTYalluH,
BBIOOPA BEPHOT'O PELICHHSI

KommyHnukatuBHble YY/I: akTHMBHO Y4YacTBOBaTh B JIMAJIOre
WM JUCKYCCHW IO CYIIECTBY OOCYXIaeMOW TeMbl (yMeHHe
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3a7aBaTh  BONPOCHI, BBICKA3BIBATH CYXICHHS OTHOCHUTEIHHO
BBHIMOJIHEHHSL TIpeliaraeMol 3a/laud, y4YUTHIBAaTb HHTEPECHl U
COTJIACOBAaHHOCTH TIO3MLHUH JAPYTUX YYaCTHUKOB IHAIIOTa WIN
TICKYCCHN);

Conep:xanue y4eOHOro MaTepuaJia

https://resh.edu.ru/s

1

Buosiornyeckune cucTeMsl, MPOLECCHl H MX H3YYeHUE.
JKusbie cucrtembl (OMOCHCTEMBI) KaK TMpEeaMET H3yYeHUs
ouosoruu. OTIUYUE KUBBIX CHCTEM OT HEOPTraHUYEeCKOM
npupoabl. CBolicTBa OmocHcTeM H HX pazHooOpaswme.
YpoBHH  oOpraHM3anMu  OMOCHCTEM:  MOJICKYJISIPHBIH,
OPraHOUHOKJICTOYHBIN, OPraHU3MECHHBIN, MOMYJISIHOHHO-
BUJIOBOA, 9KOCHCTEMHBIN (6no-TeoLeHOTHYECKUH),
ouocepubiii. Hayku, nsyyaroniyie OMOCUCTEMbI Ha pa3HbIX
YPOBHSIX OpTaHU3aIHH.

PackpeiBatoT conepxaHue TEPMHHOB H
MTOHSTHK: cuctema,  OHWOJOTHYECKas
CHUCTEMa, DIIEMEHTHl CHUCTEMBI, CTPYKTypa
OMOCHCTEMBI, CBOICTBA JKHUBBIX CHCTEM,
OOMEH BeIIECTB, pa3MHOXCHHE, pPOCT,
pasBurue, HACIIeJICTBEHHOCTb,
U3MEHYHMBOCT, pa3apaxxuMoCTh,
3HEpPro3aBUCUMOCTb, YPOBHHU
OpTraHM3aINY )XU3HH (OHOoCcHCcTEM).
XapakTepu3yIoT MPUHIIHAITEI OpraHU3aIIH
onocucrem: OTKPBITOCTb, BBICOKas
YIOPSIIOYEHHOCTb, CaMOpET YA,
AEPapXUIHOCTb.

Ilepeuncinsitor yHUBEpCAJIbHbIE CBOMCTBA
JKUBOTO: €JMHCTBO XUMHUECKOTO COCTAaBa,
Pa3apaKuMoCTh, JBUKEHHE, TOMEOCTa3,
poCT W pa3BUTHE, HACIEICTBEHHOCTD,
HU3MEHYHMBOCTH, 3BOJIIOLINA
(mpucnocobnenrie K = M3MEHSFOIIAMCS
YCIIOBUSIM).

[IpuBonsT mpumepsl OHOCHUCTEM Pa3HOTO
YpOBHS OpraHW3alldid W CPaBHUBAIOT
MIPOSIBJICHUSI CBOMCTB >KUBOTO Ha Pa3HBIX
YPOBHSIX.

XapakTepu3yloT OCHOBHBIE TIPOIIECCHI,
mpoTekamuye B Ouocucremax: oOMeEH
BEIIECTB W  NPEBpAIICHUE OSHEPIHH,
CaMOBOCIIPOU3BEJICHUE, CaMOPETYIISIHS,
pa3BHTHE.

CoOnronatot npaBuiIa
OTHOIIEHUS K JKMBOM IPUPOJIE.

OepexHOrO

ubject/lesson/3827/st
art/118940/

Tema 3.

Conep:xanue y4eOHOro MaTepuasia

Xumuueckas



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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XuMHYeCKHi
COCTaB U CTPOEHUE
KJETKH

Xumuyeckuii coctaB KJeTkd. Boaga M mMuHepajibHbIe
COJIH.

XAMHAYECKUH COCTaB KIJIETKHA. XHUMHYCCKHC JJICMCHTHI:
MaKpOJJIEMEHTHI, MUKPOJJIEMEHTE. Boga W MuHEpaibHBIC
BemecTBa. DYHKIIMU BOJIBI M MHHEPATbHBIX BEUIECCTB B
kieTke. [Tognepxanue 0CMOTHYECKOTo OanaHca.

PackpsIBatoT conepkaHHe TEPMHHOB M
MOHATHIH: 3JIEMEHTHI-ONOTEHBI,
MaKpO3JIEMEHTEHI, MHKPO3JIEMEHTBI;
MHHEpaIbHBIE BEIIECTBA, MOJICKYJIa BOJIBI
KaKk  JWNONb,  BOJOPOJHBIE  CBSI3W;
TUIPOQUIBHEIE u runpodoOHbIe
BEILIECTBA.

Joka3pIBalOT  €JUHCTBO  3JIEMEHTHOTO
COCTaBa KaK OJJHO U3 CBOMCTB KHBOTO.
Pacripenensiior XuMHUYECKHEe JIEMEHTHI 10
rpymnmam B 3aBUCHMOCTH oT
KOJIMYECTBCHHOTO IIPEJCTABUTEIHCTBA B
OpraHm3Me;  XapaKTepu30BaTb  pOIb
OT/EJIBHBIX HJIEMEHTOB.

BBIBISIOT  CBSI3b  MEXAY  COCTaBOM,
CTPOGHHEM  MOJIEKYJIBbl  XHUMHYECKOTO
COETMHEHUSI ¥ ero (DYHKIMSIMH B KIETKE

opraHusanus >XuBOTO.
HeopFaHI/I‘-ICCKI/Ie
BEIIECTBA, UX POJIb B
>KMBOU IpUpo/ie
https://resh.edu.ru/s
ubject/lesson/5397/st
art/283870/

Beakn. Cocras u cTpoeHue 0eJIKOB.

benku. CoctaB u crpoeHue O€JIKOB. AMHHOKHCIOTHI —
MOHOMepbl ~ OenkoB. HesameHumble W 3aMeHHMBbIE
AMUHOKHUCIIOTBl. AMMHOKHCIOTHBIA  COCTaB.  YPOBHHU
CTPYKTYpBI OEIKOBOH MOJIEKYJBl (II€pBUYHAs, BTOPHUYHAS,
TpeTUYHas W YETBEPTUYHAS CTPYKTypa). XUMHUECKHE
CBOIicTBa OenkoB. buonornueckre GyHKIMHA OEITKOB.

PackpblBatloT copepkaHuE TEPMHHOB U
MOHATUMN: OCJIKH, MOJIMMEPbI, MOHOMEPBI,

AMHHOKHCIIOTHI, MenTHAHAs CBSI3b,
MOJIUIIETITH L, JeHaTypanusl.
XapakTepuszyloT  OelKkM  Kak  Kjacc
OpPraHUYECKHUX COEJIMHEHU;

KIacCHPUIMPYIOT WX 1O  CTPOCHHUIO
(TmoOynsipHBIE ¥ (UOPHIUISIPHBIE OCNKH),
NEPEUUCISIIOT U XapaKTepu3yoT QpyHKIHN
0enKoB

@epMeHTHI — 0MOJIOTHYeCKHe KaTaJIu3aTopPhbI.
®epMeHTH — Owonornyeckue Karanm3aTopel. CtpoeHune
(depMeHTa: aKTHBHBIN IIEHTP, CYOCTpaTHAST CIIEU(PUIHOCTb.
Kodepmentsl. Burammupel. Otnuuust  ¢GepMEHTOB  OT
HEOPraHWYECKUX KaTalIn3aTOpPOB.

PackpeiBatoT conep)kaHuUE TEPMHHOB H
MOHATHI: (EPMEHTHI, aKTHBHBIA IEHT,
cybcTpaTHas CHEIM(PUUHOCTD,
KOQEepMEeHThl,  OCNKU-aKTUBATOPbl |
OETIKU-UHTUOUTOPHI.

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

Yraesoasl. JIunuabl.

VYrneBonel:  MOHOcaxapujel  (TJIFOKO3a, pubo3a U
Jie30Kcupr003a), aucaxapuabl (caxapos3a, JaKTo3a) U
nojucaxapuapl  (Kpaxmaj, — IJIMKOTEH,  IEJII0JI03a).

PackpbIBatoT cozjepikaHue TEPMUHOB U
MOHATHM:  YITIEBOABI, MOHOCAXapubl,
JicaxapyJibl, IOJUCAXapUIbl, TIIIOKO3a,
pubo3a, JIe30KcHpr003a, caxaposa,



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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buosnornueckue GbyHKIIIH YIJIEBOAOB. JInnmuaer:
TpurHnepuabl, Gochomununsl, crepouasl. ['uapodunsHo-
ruapodobHBle  cBoiicTBa.  buonormueckne — pyHKINH
munuoB. CpaBHEHHE YTIIEBOOB, OENKOB W JIMMHJOB Kak
HUCTOYHUKOB SHEPTUHU

JaKTO3a, MaJIbT03a, HEJUTION03a
(kneruartka), Kpaxmai, TJIUKOTCH;
JTUTUABI, TPUIAIEPUIsl (KHpHI, Macia),
hochonmumu b, CTEPOHU/IBI.
XapakTepusyIoT YIJICBOABI, JUIUABI KakK
KJiacc OpPraHMYECKUX COCTUHCHHUI.

Krnaccupummpyror yriaeBomsl M JIMIHIBI
[0 CTPOCHUIO; MEPEUYHCIAIOT (QYHKIUH
yIIeBoJOB M JUnuIoB. CxeMaTHYeCKH
M300paxaroT CTpOEHHE MOJIEKYIT
YTJICBOIOB, JINIIHIOB

HyxnennoBsblie kuciaorsl. AT®.

Hyxnennossle kucnotel: JJHK un PHK. Hykneortuasr —
MOHOMEpPBI HYKJIEHMHOBBIX KUCIOT. CTpoeHue M (yHKLIUH
JHK. Crpoenne u ¢ynkuum PHK. AT®: crpoenme u

¢dhyHKIHN.

PackpeiBatoT conepkaHue TEPMHHOB H

TIOHSI THIA: JI€30KCUPUOOHYKIICHHOBAs
kucnora  (JJHK),  pubGonykmenHoBas
KHCJIOTa (PHK), HYKJIEOTH]I,
NOJMHYKIJICOTUTHAS 1eTb

(MONMMHYKIEOTH ), KOMIUIEMEHTapHOCTb,
¢dbyaxmun JIHK  (xpanenme u mepenada
HACIIEJICTBEHHOW WH(OpMAIMK);  BHJIBI
PHK (urdopmanmonHas, TpaHCHOpTHas,
pubocomanbHast);  ageHo3uHTpUbochar
(AT®), makpoaprudeckast CBS3b.

XapakTepu3yrT HYKICUHOBBIE KHCIIOTHI
KaK XMMHYECKUE COCAMHEHHS M HOCUTEIH
HaCJIeICTBEHHON HH(POPMALHH.

Hcropuss u Meroapl udydeHusi kjerku. Kierounas
Teopusl.

Huronmorust — Hayka o kietke. Kietounast reopust — mpumep
B3aUMOJICHCTBUS Ujel U (DaKTOB B HAYYHOM TIO3HAHHH. .
MeTo/1pI U3yYEHUS KIETKH.

PackpbiBatloT copep:kaHue TEPMHHOB U
TTOHSTHH:
KJIETKA, LUTOJIOT U, pacKpbIBalOT
COJZIEp)KaHUE  TIOJIOKEHUW  KIETOUYHOM
TEOPUHU.
[TepeuncnsaroT 51 XapaKTepU3yIoT

OCHOBHBIE METOJbl HW3yYEHHUS KIETKU
(TIpUTrOTOBNIEHNE CpPE30B, OKpAaIIMBaHHE,
MHUKpPOCKOITUPOBAHUE,
HEeHTPU(YTUPOBaHHE, KYJIGTUBHPOBAaHUE
KJIETOK W TKaHEi)

IuTonorus
https://resh.edu.ru/sub
ject/lesson/5383/start/
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KieTka kak neJiocTHasi :KHBasi CHCTEMA.

Knerka kak nenocTtHas xuBas cucrema. OOIue Npu3HAKH
KJIETOK: 3aMKHyTas HapyxHas mMemOpana, monekynbl JJHK
KaK TeHEeTHIECKUH aImapar, CUCTeMa CHHTe3a Oenka. Turmbl
KJIETOK: JyKapuoTH4eckas U TNPOKapHOTHYECKas.
OCOOCHHOCTH ~ CTPOEHHSI MPOKAPHOTHYECKOH  KIIETKH.
Kierounas crenka G6akrtepuii. CTpoeHHE 3yKapHOTHIECKOM
KJIeTKA. OCHOBHBIE OTJIMYMS PACTUTEIBHOW, XKUBOTHOU H
rpubHO KieTKu. [IoBepXHOCTHBIE CTPYKTYPHI — KIIETOUHAS
CTCHKA, TIJHKOKAINKC, uX ¢yHKuumu. Ilnaszmatuueckas
MeMOpaHa, ee cBoiictBa W (pyHkuuu. llurorurasma u ee
opranouzipl. OnHoMemOpanHble opranoupl kinetku: JIIC,
armmapat  [ompmku,  nmu3ocoMbl.  [lomyaBTOHOMHBIE
OpraHOUAbI KIIETKU: MUTOXOHJIPUH, IIJIaCTUABL.
[Ipoucxoxnenne MUTOXOHAPUNA U TIacTUA. Buabl muactu/.
HememOpanHbie OpraHOUTbI KJICTKH: pUOOCOMBI,
KIICTOYHBIA ILEHTP, LEHTPHOIH ,PECHUYKH, IKIYTHKU.
ODyHKIMU OpPraHOMJOB KJIETKU. Brxumodenusa. Anpo -
perynaTopHbIi 1eHTp KieTku. CTpoeHue sjpa: saepHas
000J104Ka, KapHOIJIa3Ma, XpOMAaTUH, SAPBILIKO.

PackpbiBaroT copepikaHHe TEPMUHOB |
MOHITHH:  KJICTKA  (dyKapuUOTHUYECKas,
MPOKAPUOTUIECKAS), TIa3MaTH4YecKast
MeMmOpaHa (TurazManeMma), TITHKOKaIHKC,

TPaHCIIOPT BEILIECTB (TaccUBHBIH,
aKTHBHBII),  dHHONMTO3  ((aroumnTos,
IOUHOLMTO3),  9K30LMTO3,  KIETOYHAs
CTEHKa, HYKJICOH .

CpaBHHUBAIOT MEXTY coboit

9YKapUOTHYECKHE W MPOKAPHOTUYECKHE
KJIETKH; OTMEYAlOT CXOJCTBO M Pa3IHUHs
B CTPOCHUH KJICTOK OAKTEPHid, )KHBOTHBIX,
pacTenwmii 1 TpruOOB

IIpakTHyeckue u JadopaTOpHbIe 3aHATHSA 6

IpakTnyeckoe 3ansaTHe 2. «BpIABIEHHE 0COOEHHOCTEH 2 OnuceBalOT  CTPOEHHE  aMUHOKHCIIOT,

cTpoeHUst U (HYHKITHH OSITKOB) MUY T peaKIuio COCTMHCHIS
AMUHOKHCJIOT.

IIpakTuyeckoe 3anaTHe 2. «BbIsABICHHE OcoOeHHOCTEH 1 VYkazpiBatoT o4 (EPMEHTOB  OT

¢depMeHTOB. M3ydeHHe  KaTalMTUYECKOW aKTUBHOCTH HEOPTaHWYECKNX KaTalln3aTOpPOB.

(hepMeHTOB (Ha MPUMEpPEe aMIJIa3bl HJIU KaTajla3bl)» OOBSACHSIOT poJb (dbepMeHTOB B
(hyHKITMOHUPOBAHUM IKUBBIX CHUCTEM, B
MPOMBINUICHHOCTH, B  MEIUIIMHE, B
TTOBCETHEBHOM KU3HU yesoBeka. [lemaror
BBIBOJT 00 aKTUBHOCTH KaTaJla3bl.

IpakTuyeckoe 3aHaTme 3. «BblsBICHHWE CXOACTBA U 2 Otmeuaror 0coOeHHOCTH CTpPOEHUS

pazmmune monekyn JJHK u PHK, ux QyHkrmii»

MOJIEKYJI HyKJIenHOBBIX kucioT ([IHK,
PHK) u ATO. Cxemarnyecku
n300paKaroT ~ CTPOEHHE  HYKIICOTH/IOB,
MOJIEKYJI HYKJIEUHOBBIX KHCJIOT.
CpaBHHBAIOT CTPOSHUE MOJIEKYIL.
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4 JlabopaTopHasi paGora 1. «lI3yueHme cTpoeHUS KIETOK
pacTeHUi, KUBOTHBIX M OaKTEpPHil IOJ] MHKPOCKOIIOM Ha
TOTOBBIX MHKPOIIPETIAPATaX M UX OIHCAHUEY

PackpsIBatoT conepkaHHe TEPMHHOB M
MOHATHIA:  LUTOIJIa3Ma,  OpPTaHOWBI,
SHIOIUIa3MaTHIeCKas CETh (BIIC),
ammapat [ oNbIKH, JIM30COMBI, BaKyoOIb,
MUTOXOHJIPUH, TUIACTHABI (XJIOPOILIACTEI,
XPOMOIIIACTHI, JICHKOILIACTHI), pPHOOCOMBI,
MHUKpPOTPYOOUKH,  KJIETOYHBIH  IEHTP
(ueHTpocoma),  pECHHYKH,  KTYTHKH,
BKIIIOYCHUS, SIIpO, sAepHas o000JIouKa,
Kapuoruia3mMa,  XpOMAarTuH,  SAPBIIIKO,
XPOMOCOMBI.

OnHCHIBAIOT CTPOCHHE 3YKAPUOTUYECKOH
KJICTKM 10 W300pakeHWsIM W  Ha

MUKpOITpenaparax; KIaCCH(OUIMPYIOT
OpraHouabl B 3aBUCUMOCTHU oT
ocobeHHoCTeH ux CTpOCHUS
(omHOMEMOpaHHBIE, JIByMEMOpaHHEIE,

HEMEMOpaHHBIE); OMUCHIBAIOT (YHKIUH
KQKJIOTO OPTaHOU/a B KIIETKE.
XapakTepusyloT KIETOYHOE SIIpO  Kak
MECTO XpaHeHWs, nepemadd (yIBOCHHE
XPOMOCOM) u peanu3anuu
(TpaHCcKpunINs) HAaCJIEACTBEHHOU
“H(OPMAITUHU KIIETKH.

[TepedyncnsroT ¥ OMUCHIBAIOT KOMITOHEHTHI
Aapa v X GYHKIUH.

CxemMaTHyHO  HM300pa)kaf0T  CTPOEHHE
pacTUTENBHOM U KUBOTHOM KIIETKU
OOBACHAIOT OHOJOTHYECKOE 3HAYECHHE
TPAHCIOPTa BEIIECTB B KICTKE.

MewmOpaHHBIC
OpraHou/ibl
https://resh.edu.ru/sub
ject/lesson/3847/start/

Tema 4.
Kuszuenesarein
HOCTHh KJIETKH

JIMYHOCTHBIE pPe3yJbTaThI: OCO3HAHMHE 3HAYCHUS
TEOPETUYECKHUX 3HAHHUK M0 €CTECTBO3HAHMIO IS MPAKTUYECKON
JESATEIILHOCTH YesloBeKa. VICoIb30Bat0T NPpUOOPETCHHBIC 3HAHMSI
JUTSL SKOJIOTHYECKU TPAMOTHOTO TIOBE/ICHUS B OKPYXKAroIel cpese
U Jp.

[o3naBateabHble YY/I:  AHaTu3upOBAIOT, CPaBHHUBAIOT,
KJIACCU(UITIPOBAIOT n 0000111a10T THOHSATHUSA: JIaBaroT
OTIPE/ICTICHUE TMOHSATHSIM Ha OCHOBE HM3YYCHHOTO Ha Pa3JIMYHBIX



https://resh.edu.ru/subject/lesson/3847/start/
https://resh.edu.ru/subject/lesson/3847/start/
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mpenMeTax yueOHOTO MaTepHana.

PerynsituBabie YY/[: CaMOCTOATENIEHO OOHApY)KMBAWOT U
(hopmynupoBatoT yueOHyI0 IpobiIeMy, OpeAemsaTh Helb YIeOHOH
NeSITEIIbHOCTH, BEIOUPAIOT TEMY IPOEKTA.

KommynnkatuBable YY/[: OrcranBas CBOIO TOYKY 3pEHUS,
MPUBOIAT apryMEHTHI, IOATBEpKAas ux GakTamu. B auckyccuu
YMETh BBIIBUHYTH KOHTPApIyMEHTHI, NepedpasupoBarOT CBOIO
MBICJIb (BlIaICHUE MEXaHM3MOM SKBHBAJICHTHBIX 3aMEH).

Cooepxcanue

1

Oomen BemecTB. IlnacTuueckunii o0MeH.

OOMeH BelecTB, MWIA MeTadO0aM3M. ACCHMIISAIINS
(nnmactuyeckuit 0OMeH) M AUCCUMUIISINS (SHEPreTHUECKUM
0o0MEH) — JBE CTOPOHBI €IMHOTO TIpollecca MeTaboIr3Ma.
Posnp 3akOHOB COXpaHEHMSI BEIIECTBA W JHEPrUM B
NOHUMaHUU Merabonu3Ma. Tumsl oOMEHa BeIIECTB:
aBTOTpOQHBIM W reTepoTpodHblidi. Ponb depmentoB B
oOMEHE BEIIECTB M MPEBPAIlCHUH SHEPTUU B KIIETKE.
®orocunre3. CBeroBas W TeMHOBas (a3bl POTOCHHTE3A.
Peakum  ¢dorocunresa. DddekTuBHOCTH POTOCHHTESA.
3navuenue (QOTOCUHTE3a /sl KM3HU Ha 3emuie. BimsHue
YCIIOBUH cpenibl Ha (JOTOCHHTE3 U CIIOCOOBI MOBBILICHHS €T0
IIPOJIYKTUBHOCTH y KYJBTYPHBIX PACTEHHH. XEMOCHUHTES.
XemocuHTe3upyomue OakTepur. 3HaUeHUE XEMOCHHTE3a
JUIS )KU3HU Ha 3eMie.

PackpeiBatoT copepikaHWe TEPMUHOB U
MOHATHI: OOMEH BEILIECTB U MPEBpAIICHUE
SHEpruM (MeTaboJu3M), aCCHUMUJISIINS,
IJIACTHYECKUH OOMEH, JUCCUMUJIAIHS,
SHEPreTHYeCKuii  OOMEH, (OTOCHHTE3,
thotomms, ¢dochopunupoBanme,
NEPEeHOCYUK  TPOTOHOB,  XEMOCHHTE3.
OnuceiBatloT  (OTOCHHTE3,  IPOLIECCHI,
NPOTEKAIOIUME B CBETOBOM M TEMHOBOMU

dase. Brrssisitor NPUYMHHO
CJIEICTBCHHBIE CBSI3U MEXAY
MOTJIONIEHUEM  COJIHEYHOHM  DHEPIHH

XJIOpOQUITIOM W CHHTE30M  MOJIEKYJ
AT®. CpaBHUBAIOT UCXOJIHLIC BEIIECTBA,
KOHEYHbIE  NPOAYKTBI W YCIJIOBHS
NpPOTEKaHUsI  PEakuud  CBETOBOM U
TEMHOBOM ¢azs ¢dorocuHTE3A.
CpaBHUBAIOT (OTOCHHTE3 U XEMOCHHTE3.
OneHuBaloT 3HaueHHEe (OTOCHMHTE3a H
XEMOCHHTe3a JUIsl )KU3HU Ha 3emiie

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

DHepreTHYecKHii  00MeH. DHepreTHveckuii oOMeH B
KjaeTke.  PacmienyieHne — BewecTB,  BBIACTICHHE |
AKKyMyJIMpOBaHHE  BHEPrUM B  KIETKE.  OJTarbl
JHepreTuueckoro obmeHa. [nukonu3. BpokeHwen ero
BUIbl. KuCIopoHOe OKHUCTICHNE, WK KIIETOYHOE JIbIXaHHE.
OxucnutensHoe  QocdopunupoBanue. IPHeKTUBHOCTD
9HEPreTHIECKOro OOMEHa.

PackpeiBaTh conepkaHHe TEPMHUHOB U
MTOHSTHI: SHEPreTHUECKUI o0OMeH,
[JIMKOJIN3, MOJIOYHOKHCIIOE OpoiKeHue,
cupToBOe OpoXKeHHe, OHOIOTHYECKOe
OKHCIICHUE, KIIETOYHOE JIBIXaHHE,
JUCCUMMIIISILNS, (PEpPMEHT.

XapaktepusyroT O0OOMEH BEImeCTB U
MIpeBpalieHne YHeprun (MeTadoIn3M) Kak



https://resh.edu.ru/subject/lesson/3917/start/
https://resh.edu.ru/subject/lesson/3917/start/
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OJIHO UX CBOWCTB KUBOTO.

[lepeuuncnsare OCOOCHHOCTH
IDJACTHYECKOTO W DHEPreTUYECKOro
oOMeHa B  KIJETKE, YCTaHAaBIWBATh
B3aMMOCBS3b MEXIY HUMHU.

Paznuuare Tumel OOMEHa BEIIECTB B
KJIETKE: aBTOTPOQHBINA U TETePOTPODHBII.
OnwuceiBaTh  3Tambl  SHEPrETUYECKOTO
oOmeHa (TOATOTOBUTENBHBIH,
OCCKUCIIOPONHBIA,  KHUCIOPOAHBIN) U
CPaBHHBATH UX MEXIY COOOM.
XapakTepus3yloT peaklud  TJIMKOJIN3a,
OposkeHus, KJIETOYHOTO JIBIXQHWS,
BBISIBJISITh IPUYUHHO-CIIEICTBEHHBIE CBS3H
MEXKY TIHKOJIN30M,

buocunTe3 Oeaka. Peaknuu MaTpUYHOIO CHHTE3a.
I'enernueckass wHpopmamms wu  JHK. Peammzamus
TeHeTHYEeCKOW MH(pOpMauy B KIEeTKe. | eHeTHUecKuil KoJ
uero cBoiictBa. TpaHckpumius — MaTpuuHblii cuaTe3 PHK.
Tpancnsauus — OuocuHTe3 Oenka. JTambl TPaHCISILKU.
KonupoBanue amMmuHOKHCHOT. Posib pubocoM B GuocuHTE3Ee
Oenka.

PackpeiBath copepkaHue TEPMHHOB U
HOHATUHA: TCEH, TEHSTHYCCKHH KO,
MaTpUYHBIA  CHHTE3,  TPaHCKPUIIIIHS,

TpaHCIAIHS, KOJIOH, AHTHKOJIOH,
pubocoma, LEHTpaJIbHAS JorMa
MOJIEKYJISIpHOH Ouonorun. OnpenensiTb
CBOMCTBa TE€HETUYECKOI 0 Koza
(TpuIUIETHOCT®D, OJTHO3HAYHOCTb,
BBIPOKAEHHOCTD, YHHUBEPCAIbHOCTB,
HENEePEKPbIBAEMOCTb,  HENPEPHIBHOCTBD).
OnuceiBaTh 3TallbI peanuzanuu

HACJIE/ICTBEHHONH HWH(OpMAIUN B KIIETKE.
CpaBHUBATH peakiuu MAaTPUYHOTO
cunTe3a Mmosekys PHK u Genka B kiteTke

Hexserounsie ¢gopmbl ;kM3HH — BUpYchl. Heknerounsie
(hopmbl xu3HN — BUpychl. Mctopust oTkpbITUs BUpYcoB (/.
W. MBanoBckuii). OcOOEHHOCTH CTPOCHUS W KU3HEHHOTO
nuKina BupycoB. bakrepuodaru. bBonesnnm pacrenHui,
JKUBOTHBIX M YEJIOBEKa, BBI3bIBAEMbIE BUpycamH. Bupyc
ummyHoneduuura yenoeka (BUY) — Bo3Oynutens
CII1/la. O6paTHast TpaHCKPHIIIIHS, peBepTa3a U HHTETpasa.
[IpodunakTuka pacnpocTpaHeHHsI BUPYCHBIX 3a00ICBaHUM.

PackpeiBaTh copepkaHWe TEPMUHOB WU
MOHSATHI: BUPYC, BUPYCOJIOTHS, KarlCHJ,
Oaktepuodar, BHUpyC HMMyHoAeHULIUTA
yenoBeka (BWY), oHKOreHHBIE BHPYCHI.
XapakTepusyroT BUPYCHI KaK
HEKJIETOYHYIO bopmy KHU3HH;
OCOOCHHOCTH CTPOCHUS M >KU3HCHHBIN
UK BUPYCOB.

OnwuchiBaTh JKU3HEHHBIH LIHMKJI BUpyca

https://resh.edu.ru/s
ubject/lesson/3939/st
art/



https://resh.edu.ru/subject/lesson/3939/start/
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HMMYHOJE(QULIUTa 4YeNOBEKa; pPa3IndaTh
Ha pucynkax BTM (Bupyc TabauHoi

MO3aWKH), bakrtepuodar, BHY.
OO0OCHOBBIBaTH W  COOMIONATH  MEPHI
PO(QUIAKTHKU pacipocTpaHeHHS

BHPYCHBIX 3a00JeBaHUi (peCIpaToOpHbIE,
KETyI0YHO-KUIIICUHBIC, KJIeTIIeBOH
sHuedanut, BUY-undexuns)

l'[paRanecmle H naﬁopaTopHMe 3AHATHSA.

1 IpakTnyeckoe 3ansiTue 5. «MozaenupoBanue OHOCHHTE3a
Oenkay
2 IIpakTuyeckoe 3ansitue 6. «Pemenne 3amad mo Teme

«brocuHTE3 OEIKan»

Tema 5.
Pa3zMHoOxeHUe U
HHAUBUIYAJTbHOE
pa3BuTHE
OpraHu3MoB

Jluunocmuvle pe3ynbmamel: pa3BUTHE HABBIKOB COTPYIHHYECTBA,
pPa3BUTHE CAMOCTOATEIBHOCTH, (OPMUPOBAHUE OCO3HAHHOMN
MOTHBAallUM K  BBINIOJHCHHMIO  3aJaHus,  (OPMHUPOBAHUE
9KOJIOTHYECKOTO CO3HAHMs, OEpeKHOTO OTHOMIEHHUS K CBOEMY
3JI0POBBIO, )KU3HH, IPUHATHE [IEHHOCTEH CEMbH
Iloznasamenvuvie VVJ[: camocToATenbHOE  BBIICICHUE |
(hopMynupoBaHUE TIO3HABATEIBHON IIENIM, TIONCK W BBIIEIICHUE
HeoOXoauMoH WHGOpMANMK, B TOM YHCJIE€ C IIOMOIIBIO
KOMITHIOTEPHBIX CPEJICTB, YMEHHUE OCO3HAHHO W TIPOU3BOJILHO
CTPOUTH PEUEBOE BHICKA3bIBAHUE B YCTHOW U MUCbMEHHOM hopme;
CaMOCTOSITEITbHOE BEIJICTICHHE u (hopmynmpoBaHue
MO3HABATEJILHOM 11EJIH, BEIOOp Hanboiee 3PPEKTUBHBIX CIIOCOOOB
pelieHus 3a7a4 B 3aBUCUMOCTH OT KOHKPETHBIX yCIIOBUI
Pecynamusnvie YY/[: nocraHoBka y4eOHBIX M ITO3HABaTEJBHBIX
3a/1a4, KOHTPOJIb, KOPPEKIUS, OLICHKA

Kommynukamuenvie YVJ[: BnajeHue MOHOJOTHYECKON U
JMAJIOTHYECKOH (hopMaMH pedn

Cooepicanue

1 JKn3HeHHBI MUK KJIETKH.

KieTtouneli 1WUKII, WIM JKA3HCHHBIA IMKJI  KIICTKH.
Wnrepdaza wu wmwmro3. llpomecchl, mnporekarommue B
unTepdaze. Perummkanus — peakiuss MaTPUYHOTO CHHTE3a
JHK. Crpoenne xpomMocoM. XpOMOCOMHBIH Habop —

PackpeiBath copepkaHue TEPMHHOB U
MOHATHH: KJICTOYHBIM LMK, HHTep(dasa,
perMKanus, XpoMOCOMa, KapHOTHIIL,
TanJIoOnTHEIH, JIUTUIOM THBIA
XPOMOCOMHBIN Habop, XPOMATHU/IBI;
MHUTO3; ero craauu: npodasa, meradasa,

https://resh.edu.ru/s
ubject/lesson/5352/st
art/
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Kapuotun. JMIUIOUIHBIA W TalJIOUAHBIM XPOMOCOMHBIE
HAOOPEI. XpoMaTuabl. Huronoruueckue OCHOBBI
Pa3sMHOKEHUS ¥ WHANBHUIYaIbHOTO Pa3BUTHS OPTaHNU3MOB.

anagaza, Temodasa.

OnuchIBaTh JKU3HCHHBIA UK KICTKHU;
MIEPEYHCIIATh u XapaKTephU30BaTh
MEPUOJIBI KIIETOYHOTO IIMKJIA, CPABHUBATH
UX MEXITy COOOM.

Jenenne kjerkn — muTo3. Craguu murtosa. [Ipoueccsl,
MIPOUCXOSIINE Ha Pa3HBIX CTaIASAX MHTO34.
buonornueckuit cmpict muto3a. [Iporpammupyemas rudens
KJIETKU — aIloIITo3.

OnuceiBaTh CTpOEHUe XpOMOCOM,
KapUOTHIIOB  OPraHU3MOB, CPAaBHHUBATH
XPOMOCOMHBIE HA0OPBI KIETOK.
PackpbIBaTh OMOTOTHYECKHIA CMBICIT
MHTO3a

@opMbl pa3MHOKEHHsI OPraHU3MOB.

DopMbI Pa3MHOKEHHSI OPraHU3MOB: OECIIONOe M IOJIOBOE.
Bugpr Oecnionoro pa3MHOKEHHUS: JEICHUE HaABOE MU
MOYKOBAaHUE OJHO U MHOTOKJIETOYHBIX, CIOPOOOpA30BAHUE,
BEreTaTUBHOE pasMHOXKEHHE. HUckyccTBennoe
KJIIOHUPOBAHUE OPTaHW3MOB, €r0 3HAYEHHUE ISl CEJICKIINH.
[TonoBoe pa3MHOKEHHE, €0 OTINYHS OT OECIIONOTO.

PackpeiBaTh copepkaHHE€ TEPMUHOB H
MOHATHH: Pa3MHOKCHHE, KJIOH, IIOJIOBBIC

KJIETKU (rameTsi), AULIEKIIeTKaA,
CIIEpPMATO30M/I, 3UTOTA, JICJICHHE HaJBOE,
MOYKOBaHUE, CTIOPYJIALIHS,
(dparmenTanys, BEreTaTHBHOE

pa3MHOKEHUE, CEMEHHOE DPa3MHOMKEHHE,
OIIBUICHHE, JIBOWHOE OIUIOJJOTBOPEHHE,
TIOJIOBBIE JKEJIe3bl, CEMCHHUKH, SUYHHKH,
OILJIOJIOTBOPEHHE (HapyxHoe,
BHyTpEHHEe).

XapakTepu3yT 0COOEHHOCTH U 3HAUCHHE
Oecroyioro ¥ MOJOBOTO  CHOCOOOB
Pa3MHOXEHUS. Brigensats BUJIBI
0ecrojioro  pa3MHOXCEHHUS;  BBIBIATH
B3aUMOCBSI3H  MEXJy  (QopMaMu |
croco6amMu pa3MHOXKEHUS u ux
OMOJIOTUYECKUM 3HAYECHUEM.

Bnagerr  mpuémamMu  BEreTaTMBHOTO
Pa3MHOKEHUS KYJIbTYPHBIX pacTeHUH (Ha
MpUMepe KOMHATHBIX).

XapakTepu3oBaTh  MOJIOBBIE  KIIETKH:
HﬁHeKJ’IeTKH, CIIEpMaToO30MIbl; BBIABIIATH
0COOCHHOCTH UX CTPOCHHS

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. Cranuu wMmeiiosa. Ilpouecchl, mpoucxopsiue Ha
cranusix Meroza. IloBeneHue xpomocoM B Meiose.
Kpoccunroep. buonorudeckuif cMpicn U 3HaAYCHUE
Meio3a.

PackpbiBaTh cojep)KaHWE€ TEPMUHOB U
MOHATUI: MENWO03, KOHBIOTALlUs XPOMOCOM,
mepekpecT (KPOCCHHTOBEP) XPOMOCOM,
TraMeTHl.

I'ameTorene3 — mpouecc 06pa3oBaHus MOJOBBIX KJIETOK
Y KUBOTHBIX.
[TosoBwIe xee3bl: CEMCHHUKH U sMYHUKH. OOpa3oBaHUe U

pa3BUTHE TIOJIOBBIX KJIETOK — TaMeT (CIepMaTo30uz,
SHULIEKIIETKA) — cliepMaroreHe3 W ooreHes. OcoOeHHOCTH
CTpOCHHUSI STTIEKIIETOK u CIIEPMaTO30HUI0B.

OmnonorBopenue. [lapreHorenes.

PackpsIBaTh conep)kaHWE TEPMUHOB U
MOHATHI: TaMeTOTeHe3, CIIePMATOTeHe3,
OOTEHE3,  CIIePMaTO30MI,  aKpocoma,
SUIEKIIETKA, TOJSIPHBIC TeNbIIA.
XapakTepusyroT 0COOCHHOCTH
raMCTOrcHe3a y KMBOTHBIX U €r0o CTaJauu,
MOJIOBBIC KJIETKU

KUBOTHBIX W ONHCBIBATh MpPOLECC HX
pa3Butus. CpaBHUBATh CIEPMATOTCHE3 U
0OTEHE3.

OmucreIBaTh OILTOJIOTBOPEHHUE,
OmoJIOTHYecKOe 3HAYCHHE
OIIJIOZIOTBOPEHUSI

https://resh.edu.ru/sub

ject/lesson/5630/start/

https://resh.edu.ru/sub

ject/lesson/5385/start/

NuanBuayaibHOe pa3BUTHE OPraHU3MOB.
NupuBunyansHOE pa3BuTHE (OHTOTEHE3). DOMOPHOHAIBHOE
pasButue  (3MOpuoreHe3). OTambl  AMOPHOHAIBHOIO
Pa3BUTUA Y TIO3BOHOYHBIX )KMBOTHBIX:

PackpeiBaTh copepkaHWe TEPMUHOB WU
MOHATHI:  OHTOTEHe3,  SMOpHOTeHe3,
3UroTa, ApodJeHue, OJ1aCTOMEPHI, MOpYJia,
OJsactyia, 0J1acTOLENb, racTpyJa,
Helpyna, OpraHOreHe3; 3apOJIbIINICBhIC
JIVCTKH: 9KTOJICpMA, Me3o0/iepMa,
SHTO/IEPMA; MOCTAMOPHOHAIBHOE
pa3BuUTHE: npsMoe M HEenpsMoe
(mmunHOYHOE); MeTamop(o3, Meracropa,
MHUKPOCIIOPA, MBUILIEBOE 3€PHO, CIIEPMHH,
3apOJIbIIIEBBIN MEIIOK, JIBOMHOE
OIJIOZIOTBOPEHUE.

Omnpenensitb  3Tanbl  AMOPHOHAIBHOTO
pa3sBUTHA XOpPJOBBIX Ha CXeMax |
npernapartax M ONKCHIBaTh  IPOLIECCHI,
MPOUCXOSIIUE HA KaXKA0M dTaIle.
CpaBHUBATH IIEPUOJIBL OHTOI€HE3a;
npsMoe W HemnpsiMoe  (JIMYMHOYHOE)
MOCTAMOPHOHAIBHOE pas3BHTHE,



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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3apOJIBIIITN YEI0BEKa U APYTHX XOPIOBBIX.
OOBACHATE  OHMOJOTMYECKOE  3HAYECHHE
pa3BUTHSA

c MeTtaMopdo3om; OTPHIIATEITHLHOE
BIIUSTHUE aJIKOTOJII, HUKOTWHA W JPYTHX
TEPAaTOTCHHBIX (PAKTOPOB HA pa3BUTHE
3apoBIIIa YeIOBEKa.

OnuceiBaTh mporuece JBOMHOTO
OILIOJIOTBOPCHHMS Y IIBETKOBBIX PACTECHUIM

IIpakTHyeckue u 1adopaTOpPHbIE 3aHATHSA 5
1 IIpakTuyeckoe 3anaTue /. «BpsiBIeHHe ocoOeHHOCTEH 2 CpaBHUBaTH CTAINH MUATO3A.
MUTO32 Pasnuuare Ha  MuKpompenaparax |
PHUCYHKaxX CTaJH{ MHUTO3a.
2 IIpakTuyeckoe 3anaTue 8. «BrsiBiIeHHe ocoOeHHOCTEH 2 XapakTepru3oBaTh MeH03 Kak crocod
Mero3a» KJICTOYHOTO JEJICHHUS; OIMUCHIBATh MEH03
0 CTaJ¥sIM; CPaBHUBATH CTaNH ME03a 1
MHUTO32.
Pasznuuare Ha pHUCyHKax CTaJuu Meilo3a;
pacKkpeiBaTh  OWOJOTMYECKOe 3HAYCHUE
Meno3a
3 JlabopaTopHasi padora 2. «HaOmomenue wmutOo3a B 0,5 Pasnmuyate Ha pUCyHKax cTaguMl Meio3a;
KJIeTKax  KOHYMKa  KOpellka JIyka Ha  TOTOBBIX pacKkpeiBaTh  OWOJOTMYECKOe 3HAYCHUE
MHUKpOIIpenapaTax» MeHo3a
4 JlaGopaTopHast padora 3. «/3yueHne CTpOeHUS HOIOBBIX 0,5 OnuceiBaTe  OCOOGHHOCTH  IIOJIOBBIX
KJIETOK Ha TOTOBBIX MUKPONpENapaTax» KJIIETOK

Tema 6.
HacaeacTBeHHOCT
b ¥ NI3MEHYHBOCThH

OPraHu3MoB

Jluunocmuvule pe3yrbmamol: pa3BUTHE HABBIKOB COTPYIHHYECTBA,
pa3BUTHE CAMOCTOSATEIBHOCTH, (OPMHUPOBAHHUE OCO3HAHHOM
MOTHBAallUM K  BBINIOJHEHHWIO  3aJaHus, (OpPMHUpPOBAHUE
AKOJIOTHYECKOTO CO3HAHUS, OEpEXHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO, JKH3HU, MPUHATHE IIEHHOCTEH CEMbH

Tlosnasamenvuvie  YVV][. camMoCTOSTENbHOE  BBIJICICHUE U
(hopMynMpoBaHUE TIO3HABATEIBHON IIENIM, TIOUCK W BBIICIICHUE
Heo0XoauMOH HHGOpPMAIMKM, B TOM YHCJIE€ C IIOMOIIbIO
KOMITBIOTEPHBIX CPEJCTB, YMEHUE OCO3HAHHO M IPOU3BOJIBHO
CTPOUTH PEYEBOE BHICKA3bIBAHME B YCTHOW U MUCEMEHHOM hopme;
CaMOCTOSTENILHOE BBIJIEJIEHIE 51 dhopMyIupoBaHHUe
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TTO3HABATEILHOM I1e)H, BEIOOP HamboIee 3 hEeKTUBHBIX CIIOCOO0B
peuIieHus 3a7a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUI
Pezynamusnvie YYJ]: mocraHoBka y4eOHBIX M ITO3HABATEIBHBIX
3a/1a4, KOHTPOIb, KOPPEKIHS, OLIEHKa

Kommynuxamusnvie VVYJ]: BnageHue MOHOJOTHYECKOH U
JTMAJIOTUYECKON (hopMaMH pedun

Cooeporcanue. https://resh.edu.ru/s
1 leHeTuka — HayKka O HAaCJIeJACTBEHHOCTH H PackpeiBaTh conepikanue TepMmuHOB U | Ubject/lesson/5386/st
H3MEHYMBOCTH. HOHSTHIA: T€H, FeHOM, M'eHOTHII, (peHoTwHII, | art/
[Ipeamer u 3amaum TEHETUKU. Poilb MHUTOJIOTHU U XPOMOCOMBI, aJUIeNIbHBIC TEHBI (AJUICIH),
SMOpPHOJIOTHM B  CTAaHOBJICHWHM TEHETHKH.  Bruang FOMO3UIOTA, reTepo- 3Ur0Ta,
POCCHUHCKUX U 3apYOCIKHBIX YUCHBIX B Pa3BUTHC T'CHCTHKHU. JOMUHAHTHBIA TpU3HAK (T€H), PelecCUB-
Mertonbt T€HETUKU (TuOpUIOTIOrHYECKHI, HBI TIpuU3HaK (TeH), 4YWcTas JIWHUS,
LUUTOT€HETUYECKUH, MOJIEKYJISIPHOTEHETUIECKHH ). THOpUI.
OCHOBHBIE ~ TI€HETHYECKUE  TMOHATUA. | 'eHeTmyeckas Ilepeuncnars U XapakTepu3oBaTh METOAbI
CHMBOJIMKA, UCIIOJIb3yeMas B CXeMaX CKPEUIUBaHUN. TCHETUKU: TUOPHUII0IOTUYCCKUH,
LUTOT€HETHYE-  CKUH,  MOJEKYJIAPHO-
FEHETUYECKUH;  JAOMHUHAaHT- Hble U
pellecCCUBHBIE TPU3HAKKA PACTEHUH W
’KUBOTHBIX.
[Tons3oBaThCs TEHETUYECKOU
TEPMHUHOJIOTUE U  CHMBOJIMKOH  JJid
3amIuCcH TEHOTHITHYECKHUX cXeM
CKpEIIMBaHUs
2 3aKOHOMEPHOCTH HACJIEI0BAHMS. PackpeiBaTh copepkaHue TEPMHHOB U

3aKOHOMEpPHOCTHU HaCJIeI0BaHUs [IPU3HAKOB,
YCTaHOBJICHHBIE I. Mennenem. Monorubpuganoe
CKpelIrBaHue. 3akoH eAnHo0oOpa3us TUOpPHIOB IEPBOrO
ITOKOJICHUA. HpaBI/IHO JOMUHUPOBAHUA. 3akoH
pacuieruieHds IpU3HakoB. ['MmoTe3a YHCTOTBI TraMer.
IlonHOE M HEMOTHOE TOMUHHUPOBAHHUE.

MOHATHI: MOHOFH6pI/IJIHOC CKpEIIUBaHuUE,
(deHOTHIIYECKHE TPYIIIIEL,
rUOPUIONOTUYECKU ~ METON,  YUCTHIE
JIMHUH, OJOMHWHHWPOBAHHUE TI'CHOB (HOHHOC,
HEIOJIHOE), paclielJieHue B IIOTOMCTBE.
OnucelBaTh METOAMKY NpoBeAcHHd .
MeHnzaeneM  ONBITOB MO  H3YYEHHUIO
HACJIEIOBAaHUSA OJHOM Mapbl MPU3HAKOB Y
ropoxa IIOCEBHOTO. PackpsiBath
coJep)KaHUE  3aKOHOB  eAMHO00pa3us
ruOpUIOB TEPBOTO MOKOJICHHUST M 3aKOHA
pacmerieana.  OOBSICHATh  THIOTE3Y

https://resh.edu.ru/s
ubject/lesson/4725/st
art/



https://resh.edu.ru/subject/lesson/5386/start/
https://resh.edu.ru/subject/lesson/5386/start/
https://resh.edu.ru/subject/lesson/5386/start/
https://resh.edu.ru/subject/lesson/4725/start/
https://resh.edu.ru/subject/lesson/4725/start/
https://resh.edu.ru/subject/lesson/4725/start/
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YUCTOTHI IaMCT.

JAurudpugHoe ckpeluBaHue.

3akoH HE3aBUCUMOTO HaCJIEI0BaHUS MPU3HAKOB.
LuToreHeTHYeCKHE OCHOBBI JAUTHOPHUIHOTO CKPEIIMBAHUS.
AHanuzupyrorniee CKpEIIBaHUE. Hcnonb3oBanue
AHATU3UPYIOIIETO  CKpPEIIMBAaHUS [ OMpeAeTCHUs
TE€HOTHUTIA OCOOH.

PackpbIBaTh cofepikaHHe TEPMUHOB |
MOHATHH: JUTHOPHIHOE CKpEIIUBaHHE,
aHaNM3UpyIoIIee CKPeIBaHHe.

CuenJieHHOe Hac/leJ0BaHHe NIPH3HAKOB.

PaGora T. Moprana Mo CHEIUICHHOMY HAaCJIeJOBaHHIO
reHoB. Hapymienue cuemneHuss TE€HOB B PE3yJbTATe
KpPOCCHHIOBepa. XpOMOCOMHAs TEOPHUsI HACIENCTBEHHOCTH.
I'eneTnueckue KapTsl.

PackpeiBath comep)kaHHE€ TEPMUHOB U
MOHATUH:  CLEIUIEHHOE  HaclleJJOBaHUeE

IIPU3HAKOB, PEKOMOHMHAIIHSA I'EHOB,
TE€HETUYECKUE KapThl XpPOMOCOM,
MOpraHuja. Ha3ssiBats OCHOBHBIE

IIOJIOKECHUSA XPOMOCOMHOM TEOpUn
HAacJIeACTBEHHOCTH T. Moprana;
packpeiBath coiepkanue paborer  T.
Moprana o CLEIJICHHOMY
HACJICIOBAaHUIO TE€HOB M IPUYHHEI
HapyLICHUs CLCIUICHUS MEXIy TeHaMHU.
3anuceIBaTh CXEMBI CKpC€lIMBaHUA IIpU
CLIEIIJICH- HOM HACJIeJOBAaHUHU, OOBICHATH
MIPUYHUHBI peKOMOMHAIMN TeHOB,
OMnpeaAciIdATb 4YUCIO TIpynn CHCIUICHUA
TeHOB; pemaTh T'€HEeTHYeCKHe 3a/Jayd Ha
CLICTJICHHOE HACJIeJOBAaHHUE

I'eneTrnka moJia.

XpoMOCOMHOE OTpeiesieHre TT0J1a. AyTOCOMBI U TTOJIOBBIC
XpOMOCOMI)I. FOMOFaMeTHI)Ie nu reTeporaMeTHHe
opranusmMbl. HacnenoBanue npu3HakoB, CLIEIUICHHBIX C
IIOJIOM.

PackpbiBaTh CcOAEpXKaHHE TEPMHHOB |
TIOHSI THIA: XPOMOCOMHBIH Habop,
ayTOCOMBI, MOJIOBBIC XPOMOCOMBI,
TOMOTaMETHBI  TOJ, TIeTeporaMeTHBIN
T0JI, CLEIUICHHOE C MOJIOM HAaClIeI0BAaHUE
MPU3HAKOB.

https://resh.edu.ru/s
ubject/lesson/4755/st
art/



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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HN3MeHUYnBOCTD.

HenacnencTteeHHass M3MEHUMBOCTh. BHIBI M3MEHYHBOCTH:
HEHACJICACTBEHHAasT W HacleICcTBeHHas. Ponb cpenpl B
HEHACJECACTBEHHOW  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOIU(DUKANMOHHON W3MEHYMBOCTH. BapuallmoHHBIH psn U
BapuallMoHHasg KpuBasi. Hopma peakuun npU3HAKa.
KonuuecTBeHHbIe U KaYECTBEHHbIE MPU3HAKU U MX HOpMa
peakiuu. CBOWCTB MOTU(PUKAITMOHHOW W3MEHYMBOCTH.

PackpeiBaTh cojepkaHHEe TEPMUHOB U
MOHATUIN: U3MEHYUBOCTh, HACIIECTBEHHAS

H3MEHYUBOCTD, HeHacJIeICTBEHHAs
H3MEHYUBOCTD, MOU(DUKAITMOHHAS
U3MCHYHMBOCTh,  BAapUAI[MOHHBIA  PSJI,
BapHaHTa, BapHallMOHHAS KpUBasi,
MIPHU3HAK, HOpMa peaxium,
KOJINYECTBEHHEIE " Ka4eCTBEHHBIE
npu3Haku.  Kiaccuduuupoath — BHIBI
H3MEHYUBOCTH 74 BBISBIISITE HX
OMOJIOrHYECKHUE OCOOEHHOCTH.
Ilepeuncnars CBOICTBa

MOIU(HUKAIMOHHOW  M3MEHYMBOCTH H
OOBSICHATH €€ 3HAaYEHUE ISl OPraHU3MOB.
Paznuuats KOJINYECTBEHHBIE u
KauyeCTBEHHBIE TIPU3HAKHY; CTPOHTH
BAapHAllMOHHBIH  psil,  BapHAllMOHHYIO
KpWBYIO, BBIYHCIATH CpeJHEee 3Ha4YeHHe
MpU3HaKa

https://resh.edu.ru/s
ubject/lesson/5387/st
art/

HacaeacTrBeHHasi, WM TeHOTHNHYECKAS H3MEHYHUBOCTD.
KomOuHaTthBHAsS M3MEHYUBOCTH. MeHo3 W MOJOBOM
mporiecc — OCHOBAa KOMOWHATHBHONH HM3MEHYMBOCTH.
MyTranuoHHass U3MEHYMBOCTh. Kiaccudukamms MyTarui:
TE€HHbIE, XPOMOCOMHBIE, T€HOMHBIE. YacToTa U NpPUYUHBI
MyTaiui. MyrareHnbie (pakTopbl. 3aKOH T'OMOJIOTHYECKUX

PaCKpLIBaTL COACPIKAHNEC TCPMUHOB U
MIOHSTHH: HaCJICACTBCHHAsA N3MCHYUBOCTD,
KOMOMHATHBHAS U3MEHYHUBOCTD,
MyTaluOHHasA HWU3MCHYMBOCTb, MYTAaHT,
MyTaluu: T'CHHEIC, XPOMOCOMHBIC,
T'CHOMHBIC, TIOJIUIIIION TN A,

https://resh.edu.ru/s
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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pAalloB B HacienctBeHHOM u3MeHunBoctd H. V. BaBuioga.
Buesigepnast HacneACTBEHHOCTh U U3BMEHUHUBOCTh

AHEYIUIOU U, MyTareHbl.
XapakTepus3oBaThb HACJIEICTBEHHYIO
W3MEHYMBOCTh; (POPMyNIHpPOBATH 3aKOH
TOMOJIOTHYECKUXPAJIOB B HACJIEACTBEHHOU
m3mMenunBoctu H. WM. BaBunoBa u
O0BACHATH €r0 3HAYEHHUEIST OMOIOTHH U
ceneknnn. KimaccupuimpoBath MyTanuu:
T€HHbIE, XPOMOCOMHBIE, TE€HOMHBIE U
MPUBOJIUTH MIPUMEPBI MYTalHil.
OOBACHAT, TNPUYMHBI BO3HUKHOBEHUS
MyTanui, poilb (haKTOPOB-MyTareHOB.

I'eneTnka yenoBeka.

Kapuotun demoBexka. OCHOBHBIE METOABI T'C€HETHKHU
YenoBeKa: TeHeaIOTHUCCKUH, OJIM3HELIOBBIMH,
LUTOTE€HETUYECKUH, OMOXMMHUYECCKHUH, MOJIEKYJISIPHO-
renetudyeckuil. CoBpeMEHHOE OIpeAesieHne T'EHOTHUIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAaHWE, TE€HOTHIIMPOBAaHUE, B
ToM uymciie ¢ nomompio III[P-anamm3a. HaciencTBeHHbIe
3a00/leBaHUsl YEJOBEKA: TEHHBIC O0O0JIe3HH, OOJIE3HH C
HACJEACTBEHHONW MPEeApacloIOKEHHOCThIO, XPOMOCOMHbIE
0one3nn. CoMaTHYECKHe U TeHepATUBHBIE MYTAITHUH.

CtBONIOBBIE KJIETKU. [TpunHnume!
3I0pOBOr0 00pa3a >KWU3HU, TUATHOCTHKH,
MPOGUIAKTHKH M JICUYCHUS TCHETUYCCKUX

0oJIe3HEH. MenuKo-reHETHIECKOE
KOHCYJIbTUPOBAHUE. 3HaveHHe
M€ IUIIHCKOMN TE€HETHKH B
MPEIOTBPAIICHUN u JIEYUEHUH

FeHETUYECKUX 3a00JICBaHUI YeJIOBEKA.

IIpakTHyeckue u 1a00OpPaTOPHbIE 3AHATHSA 10

IIpakTH4eckoe 3aHsATHE 9. «BrisiBneHNE 2 3amuceiBaTh  CXEMbl  MOHOTHOPHIHOTO

3aKOHOMEpHOCTel HacnenoBaHus. | 3akoH MeHaens CKpEIMBaHus, 00BACHATD €ro
[IUTOJIOTUYECKHE OCHOBBI W  peliarth
FEHETHYECCKHUE 3a/1a4l Ha MOHOTHOPHIHOE
CKpeIIMBaHUE

IIpakTu4yeckoe 3aHSATHE 10. «BrIgBIEeHNE 2 OmnuceiBaTh oONBITEI 1. MeHaenss mo

3aKOHOMEPHOCTEH  HACIeNOBaHWs IMPH  JUTHOPUIHOM
ckpermuBanuy. |l u 11 3akoHBEI MeHmems

A3YYEHUI0 HACIEAOBAaHMS  JBYX Iap
NIPU3HAKOB Yy  TOpOXa  IIOCEBHOTO.
PackpriBath cozlepKaHue 3aKOHa
HE3aBUCUMOI'0 HACJIEJOBAaHUA IPU3HAKOB.
IIpuMeHATh MaTeMaTUYECKUH pacyér ¢

TOMOIIIBIO MeEToa MIePEMHOKEHUS
BEPOSITHOCTEM M 3alUCh C MOMOUIBIO
(heHOTUTTMUECKHIX paarKaIoB

PaCIICIICHUA NMPU3HAKOB Yy IIOTOMKOB I10
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(eHOoTHITY W TEHOTHIy. 3amUCHIBATH
CXEMBl ~ JUTHOPHIHOTO  CKpPELIMBaHUS,
OOBSACHATH €ro IUTOJOTUYECKHE OCHOBEI
U pemarh TEHETHYeCKHe 3aJaddl  Ha
JUTHOPHUIIHOE CKpEeIlMBaHHE

JlaGopaTtopnasi paGora 4. «l3ydeHue pe3ynbTaToB
MOHOTHOPHIHOTO W  JWTHOPHIHOTO  CKPEITUBAHUA.
[IpakTHKyM IO pENIeHHUO 3aJa9»

BEITIOTHSITE cXeMBI CKpelInBaHus, p€IIaTh
3aJadu

IpakTnyeckoe 3anstue 11. «BoisBienue ocoOeHHOCTEH
CLIEIUICHHOTO C IIOJIOM HACJIEI0BAHH»

OOBSCHATh  IIUTOJOTMYECKHE  OCHOBBI
XPOMOCOMHOI'O ME€XaHHU3Ma OIIpeeIICHUs
moja y  pasid4HbIX  OPraHHU3MOB.
CpaBHUBATbH 3aKOHOMEPHOCTH
HACJIEJIOBaHMUS TPU3HAKOB, CLETJICHHBIX U
HE CLCIJICHHBIX C 1ojoM. Pemats
IeHETHUECKUE 3aJauyd Ha HacJjelOBaHUE
CIIETJIEHHBIX C MTOJIOM ITPU3HAKOB

JlabopaTopnass padota 5. «Anaim3 wmytanui y
Jip030(HITBI HAa TOTOBBIX MUKPOIPENapaTax»

CpaBHUBaTh BHUJAbI MYyTallUil; BBIABIATH
MPHYUHEI HACJIE/ICTBEHHOM
N3MCHYMBOCTHU, MUCTOUYHUKH MYTAarcHOB B
OKpY>Karomen cpene (KOCBEHHO).
XapakTepu3oBathb BHESJICPHYIO
HACJICJICTBEHHOCTh U M3MEHUHBOCTh

IpakTnyeckoe 3anstue 12. «BrisBieHue ocoOeHHOCTEH
METO/IOB T€HETUKH YEIIOBEKA»

PackpeiBaTh copepkaHWe TEPMUHOB WU
MIOHATHUIH: KapuOTUIL YeJI0BEKa,
UTOTCHETHYECKHUH METo[I,
TeHEATOTUYECKUH METOJ, POJIOCTIOBHBIE,
ONU3HEIOBBIA METO/, HACIIEJICTBEHHBIC
Oone3Hu: (MOHOTEHHBIE, c
HaCJIeICTBEHHOM
MIPEPACTIONIOKEHHOCTBIO, XDPOMOCOMHEIE),
MEINKO-TeHETHUECKOE
KOHCYJIbTUPOBaHHE. [Mepeuncasarey
0COOEHHOCTH W3Yy4eHUs TeHETUKH
YeloBeKa; PUBOIUTD pUMEPBI
HACJICICTBEHHBIX ~ OONe3Hel  4YeJoBeKa,
XapaKTepu30BaTh METO/IbI 1704
po(HUIAKTUKH; O0OOCHOBBIBATh 3HAYCHHE
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MCECINKO-TCHCTUYCCKOT'O
KOHCYJIbTUPOBAHUS.

7 | lIpakTuueckoe 3auHsitHe 13. «CocTaBneHne M aHaIM3
POAOCIOBHBIX YCJIOBCKAY

CocTaBisTh u
POIOCIIOBHBIE YeI0BEKa

AHAJIU3UPOBATH

Tema 7. Cenexkuust
OpPraHu3MoB.
OcHoBBI
OMOTEXHOJIOTHH

Jluunocmuuie pe3ynvmamul. pa3BUTHE HABBIKOB COTPYIHUYECTBA,
pPa3BUTHUE CaMOCTOSATEIBHOCTH, (HOPMUPOBAHUE OCO3HAHHOMN
MOTHBAIlMd K  BBINIOJIHCHHIO  3alaHus,  (QopMUpOBaHHE
9KOJIOTHYECKOTO CO3HAHMsI, OCPEKHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO, JKU3HU, PUHATHEC [IEHHOCTEH CEeMbH
Ilo3nasamenvuvie VVJ[: camocToATeIbHOE  BBIACICHHE U
(hopMynmpoBaHUE TIO3HABATEIHHON IIENIM, TIOWCK W BBIICIICHHUE
HEeoOXoauMOH HH(GOpPMAIMKM, B TOM UYHCJIE€ C IIOMOIIBIO
KOMITBIOTEPHBIX CPENICTB, YMEHHE OCO3HAHHO W TPOU3BOIHHO
CTPOUTH PEUeBOE BHICKA3bIBAHNE B YCTHON M MIUCEMEHHOU (hopme;
CaMOCTOSTEIIbHOE BbIJICJICHUE u (hopMyUpoBaHUE
MO3HABATEJILHOM 1IEJIH, BEIOOp Hanboiee 3PPEKTUBHBIX CIIOCOOOB
pelIeHns 3a7a9 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUI
Pezynamusnvie YYJ]: nocraHoBka y4eOHBIX M IO3HABATEJIbHBIX
3a/1a4, KOHTPOJIb, KOPPEKITUS, OIICHKA

Kommynuxamusnvie YVYJ]: BnageHue MOHOJOTMYECKOH U
JMAJIOTHYECKOH (hopMaMH pedn

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

Cooeporcanue.

1 CeJsieknus Kak HayKa U mpoiiecc.

Cenekius Kak HayKa U mpouecc. 3apoKICHUE CENEKLUHUU U
nomectukauusa. Yuenue H. WM. BaBunoBa o wneHTpax
MHOT000pa3us U MPOUCXOXKICHHS KYJIbTYPHBIX PacTCHUH.
LeHTppl MPOUCXOXKIAEHUS AOMAIIHUX >KUBOTHBIX. CopT,
opoja, ITaMM.

PackpeiBath cojepkaHHEe TEPMUHOB U
MOHATHM:  CeJeKuus, COpT, IOpoJa,
mTamm, JIOMECTHKALHS, 190071
OJIOMalllHUBaHHUE, LEHTPHl MHOT000pa3us
U TIPOUCXOKACHUS KYJIBTYPHBIX PaCTEHUH
u JKUBOTHBIX, rudpuau3anys,
HCKYCCTBEHHBII O0TOOD.

HaspiBaTh 1 cpaBHUBaTH OCHOBHBIE 3TaIlbI
Pa3BUTHUS CENEKLINU.

M3narate yuenue H. U. Basunoa o
LIEHTPax TPOUCXOKACHUA KYJIbTYPHBIX
pacTeHMii; pa3iu- 4aTh ILEHTPBl Ha KapTe
MHpa, CBSI3bIBaTh MX MECTOIOJIOKEHHE C
oyaraMM BO3HHMKHOBEHHUS JIPEBHEUIINX
LMBUIM3ALHH. CpaBHUBaTh copra



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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KYJBTYPHBIX pacTeHui, TTOPO/IBI
JIOMAITHUX JKUBOTHBIX Y WX JUKUX
MIPEIKOB.

OneHnBarth poIB CEJIEKIINU B
o0ecrieyeHu MPOIOBOJILCTBEHHOM

0e30I1aCHOCTH YEJIOBEUECTBA

MeTtoabl W JOCTHMKEHHUSl CeJeKIMH PACTEHMI W
KUBOTHBIX.

CoBpeMeHHbIE METOIbI CEeJICKIIUH. MaccoBerit u
WHIUBUAYaJIbHBIA  OTOOPBI B CEJNEKUMUPACTEHUH U
)KUBOTHBIX. OLeHKa J3KcTepbepa. brnnskopoacTBeHHOE
ckpenuBanue — MHOpuAuHT. Yncras nuaus. CKkpeniuBanue
YUCThIX JuHMHA. [‘erepo3uc, wiM THOpHIHAS CHIA.
Heponcteennoe ckpemmuBanne — aytopuauar. OtnanéHHas
ruOpuan3anust u eéycrnexu. VICKycCTBEHHBIH MyTareHe3 H
MOJly4YeHUe  TONUIUIONIOB.  JIOCTIKEHHS  CeNeKUUHU
pacTEeHHI, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

PackpeiBaTh copepikaHHE€ TEPMUHOB H
MOHSATUH : NCKYCCTBEHHBIN otoop,
MaccoBbld  OTOOp,  WHIWUBHIYaJbHBIH
0oTOOp, DKCTEephep, OIM3KOPOICTBEHHOE
CKpELIMBaHUE, YUCTasl JUHUS, T€TEPO3UC,
HEPOJCTBEHHOE CKpeIlINBaHuE,
HCKYCCTBEHHBIM MyTareHes, HOJIUITONIBI.
CpaBHuBaTh  (POPMBI  HUCKYCCTBEHHOTO
orbopa (MaccoBOro U MHAWBUAYAIBHOTO),
BUJIBI rHOpUAN3aLuU
(OM3KOPOACTBEHHOW W OTHAIEHHOM),
CHOCOOBI  MOJYYEHHUS]  IONHIUIOHIOB.
IIpuBoauTh IIPUMEPBHI JOCTUXKEHHUN
CEJICKIIMM PACTEHUH M )KMBOTHBIX

Oxckypeusi «OCHOBHBIE METOABI U JTOCTHKEHUS CEIEKLIUU
pacTeHHi M >KUBOTHBIX (Ha CEJIGKIIMOHHYIO CTaHIMIO,
TUIEMEHHYIO (DepMy, COPTOUCHBITATENBHBIA YYacCTOK WIIH
TETUTMYHOE X03IHCTBO)

BuoTtexHoJI0rNs KaK 0TPac/b MPOU3BOACTBA.
buorexHosorusg Kak oOTpacib IIPOMU3BOJACTBA. ['eHHas
WHXeHepus. JTtambl co3nanus pexombunantHont JHK u
TpaHCTEHHBIX  opraHu3MoB. KieTouHas  WH)KEHEpHs.
Knerounsle KynbTypsl. MHKpPOKIOHAIIBHOEPA3MHOXKECHHE
pactenuii. KinoHnpoBaHue BBICOKOIIPOYKTUBHBIX

PackpeiBaTh copepkaHHE€ TEPMUHOB H
MOHATUH: OWOTEXHOJOTHS, KJIETOYHas
WH)KEHEepHs, TeHHAAUHXEeHepus,
KJIIOHUPOBAaHHE, TPAHCTEHHBIE OPTaHU3MBI,
I'MO (renernyeckn MOAM(PHUIIPOBAHHBIE

OpTaHHU3MBI). XapakTepu3oBaTh
OMOTEXHOJIOTHIO Kak oTpacib
MIPOM3BOJCTBA, OCHOBHBIC JIOCTHIKEHHS
OMOTEXHOJIOTUN B obmactu

NIPOMBINIJICHHOCTH, CEJIILCKOT'O XO03sMCTBA
1 MCIOUIIMHBI.

IIpakTHyeckue u 1a0opaToOpHbIe 3AHATHS

IlpakTuyeckas pabdora 14, «BwiaBnenme  poam

Ilepeunciare u XapaKTEPHU30BaTh
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OHMOTEXHOJIOTHU KaK OTpaciu IIpoOru3BOACTBa»

OCHOBHBIE ~ METOJbl U  JOCTHXKCHUS
OMOMHKEHEPHH. Ob6cyxaath
IKOJIOTMYECKHE U JTHYCCKHE AaCIICKTHI
HEKOTOPBIX HCCJIEAOBaHHH B o0iacTH
OMOTEXHOJIOTHH (KJIIOHUPOBAHHS,
HCKYCCTBEHHOTO OIUTOJIOTBOPEHHUS,
HAIPaBJICHHOTO HM3MEHEHUS T€HOMa |
CO3/IaHWsI TPAHCT€HHBIX OPraHU3MOB)

Tema 8.
IBOJIOIMOHHAS
omoJsorus

Jluunocmuule pe3ynbmamei: pa3BUTHE HABBIKOB COTPYIHUUYECTBA,
pa3BUTHE CaMOCTOSITENBHOCTH, (OPMHUPOBAHHE OCO3HAHHOU
MOTUBAallMM K  BBIIOJHEHHIO  3agaHus, (opMupoBaHue
9KOJIOTHYECKOTO CO3HaHMs, OEpEeKHOTO OTHOIICHUS K CBOEMY
3/I0pOBBIO, )KU3HU, IPUHATHE LIEHHOCTEN CEMbU
Ilo3nasamenvuvie VVJ[: camocToATeIbHOE BBIACICHHE U
(dbopMynupoBaHHe MO3HABATEIHHON IENH, TIOMCK M BBIIEICHHUC
HEeoOXoauMOH HH(GOpPMAIMKM, B TOM UYHCJIE€ C IIOMOIIBIO
KOMIIBIOTEPHBIX CPEICTB, YMEHHE OCO3HAHHO M IPOU3BOJILHO
CTPOUTH PEUEBOE BHICKA3bIBAHUE B YCTHON M MUCbMEHHOH (popme
Pezynamusnvie YYJ/]: mocraHoBka y4eOHBIX M IO3HABATENBHBIX
3aJa4, KOHTPOJIb, KOPPEKLHS, OLIEHKA

Kommynuxamuenvie YYJ/]: ymeHue ¢ JOCTaTOYHOW MOTHOTOW H
TOYHOCTBHIO BBIpA)KaTh CBOM MBICIH B COOTBETCTBUH C 337jauaMi U
YCIOBUSIMH KOMMYHMKAIIMH, WHHUIIMATUBHOE COTPYJHHYECTBO B
noucke u cOope MHPOpPMALMH, BIAJEHHE MOHOJOIMYECKOH M
JMaJIorHyecKkoil popMamu peun

Cooepxcanue

https://resh.edu.ru/s

1 IBOJIIOMS U METOIbI €€ M3y4eHHusl.

IIpennocbuikd BO3HHUKHOBEHMSI 3BOJIIOLIMOHHON TEOPUH.
OBOJTIONIMOHHAS TeOpHsl U €€ MecTo B Omosnornu. BrusHue
SBOJIIOIIMOHHON TEOPHH Ha pa3BUTHE OWOJIOTHH M OPYTHUX
Hayk. CBuaerenbcTBa sBomtouuu. [lameoHTONOrHMYECKUE:
MOCJIEI0OBATENBHOCTh TIOSIBIICHUS BH/IOB B
MAJCOHTOJIOIMUECKON  JICTONMCH, NePEXOAHbIE (OPMEI.
buoreorpaduueckue: cXoAcTBO U paszauuue ¢payH u (op
MaTEpUKOB M OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJICTBA U
pasnuyus  3MOPHOHOB pPa3HBIX BHJOB ITO3BOHOYHBIX.
CpaBHHUTEIHEHO-AaHATOMUYIECKUE: TOMOJIOTUIHBIE,

PackpsiBaTe copepkaHuEe TEPMHHOB U
MTOHSTHI: 3BOJIFOLUS, epeEXoHbIE
(hopMblI, (UITOreHETHUECKUE PSABI, BUIBI-
OHJACMUKU, BUIBI-PEIIUKTHI, 3aKOH
3apOJBILIEBOTO CXOJICTBA,
OMOreHeTHYeCKUi 3aKOH, TOMOJIOTMYHBIE
M aHaJIOTUYHbBIE OpraHbl, PyJUMEHTApHbBIE
OpraHbl, aTaBU3MBI.

[lepeuncnaTs OCHOBHBIE 3Tambl Pa3BUTHA
3BOJIFOLIMOHHON TEOPHUH.

ubject/lesson/5393/st
art/



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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aHaJIOTUYHBIC, PYAUMEHTAPHBIC Oprasel, aTaBHU3MBbI.
MOHCKyJ’IﬂpHO-6I/IOXI/IMI/I‘{€CKI/ICI CXOJACTBO MCXaHHM3MOB
HACJICACTBCHHOCTHU WM OCHOBHBIX METa0OIMIECKUX HYTCﬁ y
BCCX JXUBBIX OPraHUu3MOB

Hcropust pa3BuTHSI TPeACTABJEHHH 00 IBOJIOINUH
IBOJTIOLOHHAS TeOpPHSs

OpomonionHass Teopus Y. [apsuma. Ilpemmochliku
BO3HMKHOBEHHUS AApBUHU3MA. J[BIOKYyIIME CHIIBI 3BOJIIOLUH
BunoB 1o JlapBuHy (M30BITOYHOE pPa3MHOKEHHE IIPH
OrpaHUYEHHOCTH pecypcos, HeonpeaeaEHHas
W3MEHYHBOCTh, 0Oph0a 3a CYyIECTBOBAHWE, €CTECTBESHHBIN
otbop). Cunrernueckas teopus 3Boitoruu (CTI) m e
OCHOBHBI€E TOJIOKEHHUSI.

PackpeiBaTh copepkaHHe TEPMUHOB H
MOHSATHI: CHCTEeMAaTHKa, €CTCCTBEHHBIH H
HCKYCCTBEHHBIH 0TOOD.

Bua: kpurepnu u crpykrypa. IHomyasiuusa kak Kak
3JIeMEeHTAPHAsl eIMHUIA BHa

Mukpos3Bomonusa. [lonynsiius kKak eAuHULA BUIA U
SBOJIIOIHH.

PackpeiBaTh conep)kaHHE TEPMUHOB U
TIOHSTHIL: MHKPOIBOJIOLHS, BUL,
KpUTepuu BHUAA, apeal, IOMyJALHNs,
reHo(hoH I, MyTaIliu, KOMOMHAIIUN T€HOB.
XapakTepu3oBaTh BHJI KaK OCHOBHYIO
CHCTEMATHYECKYIO €AMHHILY U LEJIOCTHYIO
OMOJIOTUYECKYIO CUCTEMY.

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

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

JBHKyIHE CHJIBI (31eMeHTapHbIe (akTOpbI)
aBoJonmnu. JBrkymue cuibl (akTOPhI)IBOIIONUN BHIIOB
B mpupoge. MyTalMOHHBIA Ipolecc W KOMOWHATHBHAS
WU3MEHYUBOCTh. [lOMyJIsIIMOHHBIE BOJHBI W Jipelid) TEHOB.
M3onsuuda u murpanusi.

PackpeiBaTk copepkaHue TEPMHHOB U
MOHSATHI: KOMOWHATHBHAS N3MEHYUBOCTD,
MyTalllHy, MYyTallMOHHBIN IIpoLecc,
MIOMYJISIIIMOHHBIE BOJIHBL, Jpeld TeHOB,
H30J51LUs, MUTPALIAH.

EctecTBeHHBIIi 0TOOP U ero (opMbI
EcrtectBeHHbIi  0TOOp —  Hampapjsiomuid  ¢dakTop
aBomtoru. PopMbl ecTeCTBEHHOTO 0TOOpA.

PackpwiBaTh cojnepkaHHE TEPMUHOB U
MTOHATHI: €CTECTBEHHBIH 0TOOD, OOphOa 3a
cymecTtBoBanne. ONHUCHIBATh MEXaHU3M
JICHCTBHSI €CTECTBEHHOTO otbopa.

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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XapakTepu3zoBath (OPMbI €CTECTBEHHOTO
orOopa (ABMXKYIIUN, CTAOMIU3UPYIOIIHIA,
JM3PYITUBHBIA) U CPAaBHUBATH UX MEXKIY
co00i1.

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

Pe3yabTarhl IBOJIIOLUM:
OPraHU3MOB H BH1000pa3oBaHuUE.
[IpucnocoGieHHOCTh ~ OpPraHu3MOB  KaK  pe3yibTaT
sBomtonmu. llpumepbl mpucnocoOJIeHnid y OpraHu3MOB.
Apomopdo3sbl 1 uanoanantanyu. Buau BugooOpazoBaHue.
Kpurepun Bupma. OcHoBHble (OPMBI BHI000pa30BaHMUSL:
reorpaguyeckoe, YKOJIOrHIECKOe.

MPUCNOCO0JEeHHOCTH

PackpeiBath conep)kaHHE€ TEPMUHOB U

TIOHSITHIA: MIPUCTIOCOOIEHHOCTb,
MOKPOBUTEILCTBEHHAS u
HpeIoCTeperaras OKpacka,

MacKHpOBKa, BUI00Opa3oBaHHeE.

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

HanpagsiieHusi 4 NyTH MaKPO3BOJIIOLUHU
MakposBomtonust.  Dopmbl  3BoTIONMU:  (puIeTHUECKas,
JIUBEpPreHTHAs, KOHBEPTeHTHa, napaujeabHas.
HeobpatumocTs SBOJIIOLUU. IIpoucxoxnenue oT
HECNEeUAIU3UpOBaHHbIX  IpenkoB. IIporpeccupyromast
crienManu3anus. AJanTUBHAS paJHaIiys.

PackpeiBaTh conep)kaHHE TEPMUHOB U
HOHATHUH: Makpo3BoIIOLUs, (UIOreHes,
OMOJIOTHYECKHI TIpoTrpecc MW perpecc,
apomopdo3, HWAMOANANTAIWS,  OO0Imas
JlereHepanus, afalnTuBHas pagdarus.
XapakTepu3oBatb  (OPMBI  3BOJIIOLIUH.
BesaBisaTs apoMopdo3bI "
WINO0AIANTAIMN Y PACTCHUH U JKUBOTHBIX.
CpaBHUBaTh OMOJIOTHYECKHHA MPOTrpecc H
Ouonornveckuii  perpecc, apomopdos,
U/IM0AIANTAIHIO ¥ OOIIYIO JIereHePaLHIo.
BrIgBISITE B3aMMOCBSI3HU MCXKAY MYyTAMU U
HalpaBJCHUAMMA 3BOJIIOIUHA Y paCTeHI/Iﬁ u
KHBOTHBIX

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

IIpakTH4yeckue u 1adopaToOpHbIE 3AHATHS

IIpakTuueckoe 3ansatue 15. «Omnmcanue CBUIETEITLCTB
SBOJIOLIMIDY

XapakTepusyroT CBHJICTENIBCTBA
IBOJIIOLHH: MaJICOHTOJIOTUYECKHE,
ouoreorpadpuyueckue, SMOPHOIIOTHIECKHE,
CpaBHUTEIbHO-aHATOMHUYECKUE,
MOJIEKYJISIPHO-ONOXUMHYECKHE.
[IpuBonuTH NpHUMEpPHl NEPEXOTHBIX (HOPM
OpPraHu3MOB, QUIOTCHETHYECKHUX PSAIOB.
[MpuBonuTh  (HOPMYIUPOBKM  3aKOHOB



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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OMOT€HETUIECKOTO " 3apOAbIIIEBOI0
CXO0JCTBa

IpakTnyeckue 3anaTue 16. «XapakTepucTHKa OCHOBHBIX
9BOJIFOLIMOHHBIX HICH»

XapakTepru3oBarb OCHOBHBIC
JBOIIOIIOHHBIE

WeH, KOHUENIUU U TEOPUH; CPaBHUBATDH
B3MJIAABI Ha BUJ M 3Botonuio K. Jlunnes,
K.b. Jlamapxka, Y. Jlapsura. OmneHuBaThH
BKuIay JIMHHES B pa3BUTHE CUCTEMATHUKH H
OOBSICHATH TIPUHIINIIBI OuHapHOI
HOMEHKJIATyPBI.

XapakTepusyloT colep)KaHiue U 3HAYCHHE
sBomonioHHON  koHuenmuu K. b.

Jlamapka. OueHuBaTh
€CTEeCTBEHHOHAYYHbIE W  COIHAIBHO-
3KOHOMHUYECKHE MIPENMOCHUIKH
BO3HHUKHOBCHUA 3BOJIIOL[HOHHOI>'I TCOpHHU
Y. lapBuHa.

PackpeiBaTh conep:kaHue 3BOJIIOIMOHHON
teopun Y.  JlapBuHA;  CpaBHUBaTh
HEOINIPEICNEHHYID H  ONPEAECNEHHYIO

HU3MEHYHBOCTD, €CTEeCTBEHHBIN u
UCKYCCTBEHHBIH 0TOOD, (hopMbI OOPHOBI 3a
CYIIeCTBOBaHHUE.

OnuceiBaTh TOJIOKEHUS CHHTETUYECKOU
teopuu 3Bomonnd (CTI) u 0ObICHATE €€
3HAYCHHE JIsi OUOJIOTHH

JlabopaTopHasi pabGora 6. «CpaBHeHHE BHIOB IIO
MOP(OJIOTUIECKOMY KPUTEPHIO»

Brigensats KpUTEpUHI BUJIA
(Mopdonorudeckuii, (PU3NOIOTUICCKHIA,
OMOXMMUYECCKUH, TeHETUYECKUM,

9KOJIOTHYECKHH,  reorpapuuecKuii) u
MPUMEHITh KPUTEPUH IJS  ONMHCAHHSA
KOHKPETHBIX BUIOB.

XapakTepu3oBaTh ~ TOMYJSIUAIO — Kak
CTPYKTYPHYIO €IMHHILY BUJA U 3BOJIIOLIUH.
OnuceiBaTh MOMYJSLHUIO IO OCHOBHBIM
MOKa3aTeJsIM: COCTaB, CTPYKTypa

IIpakTuyeckue 3aHsATHE 17. «XapaKkTepucTUKa

XapakTepru3oBaTh 3JIEMEHTapHbIE




JBIKYIIFIX BAJI SBOJTIOLIAI

GbaxkTopsl  IBOJIOUMH:  MYyTAIllMOHHBIH
mporiecc, KOMOMHATHBHAS W3MEHUYHBOCTD,
MOMYJISAIMOHHBIE BOJIHBI, Ipeiid TeHOoB,
W30JISIIIUS, MATPAIIHS.

YcTraHaBnMBaTh MPHYUHHO-CIICACTBEHHBIC
CBSI3U MEXTy MEXaHU3MOM U PE3yIbTaTOM
JEUCTBUS JIBMKYIIUX CHIT (3JIEMEHTapHBIX
(haKTOpPORB) PBOJTIOIIUU

IpakTuueckoe 3ansatue 18. «CpaBHenue hopM OOpbOBI 3a
CYIIIECTBOBaHKE M POPM €CTECTBEHHOTO OTOOPa»

XapakTepru3oBarb 60pr0y 3a
CYIIECTBOBaHHE W CPaBHHBATh €€ BHIBI
(MexxBHIOBasI, BHYTPUBUIOBast, 00pb0a c
HeOIaronpusTHEIMEA (HaKTOpaMHU BHEIIHEH
cpeibl)

JlaGopaTopHasn pa6ora
HPHUCIIOCOOJICHHOCTH OpraHM3Ma M €€ OTHOCHTEIHFHOTO

Xapakrepa»

«Orncanne

OnuceiBaTh MEXaHHU3M BO3HHUKHOBEHHS
MIPUCHIOCOOICHUH Y OpPraHU3MOB.

BEISIBIIATE 110 M300paXKeHUSAM, Ha JKUBBIX
1 (UKCHPOBAHHBIX IpenapaTax MPUMEpHI

MIPUCIIOCOOIEHHOCTH pacteHuit "
JKMBOTHBIX K YCJIOBHUAM CpPEABI 06HTaHI/I$I,
JOKa3bIBaTh OTHOCHUTCJIbHYIO

1eJIECO00Pa3HOCTh MPUCITOCOOICHUH.
XapakTepru30BaTh CIIOCOOBI U MEXaHU3MbI
BUJI000pa30BaHus; OIIACHIBATH u
CpaBHHBAThH OCHOBHBIE (bopmbI
9KOJIOTHYECKOr0 H  reorpaduveckoro
BUJI000pa30BaHUs

IpakTnyeckoe 3ansitue 19.

9BOJIFOITUH

«Xapakrepuctuka (Hopm

XapakTepu3oBatb  (OPMBI  3BOJIIOLIUH.
BrusBisate apoMopdo3sl u
UAHOAIANTAIIUH Y PACTCHUH W KHUBOTHBIX.
CpaBHUBaTh OHMOJOTHYECKHI MPOTpecc U
Oumornoruueckuii  perpecc, apomopdos,
WAMOAANTALINIO U OOIIYIO AETeHEPALHUIO.

BEISBIISATE B3aMMOCBSI3H MEXJY IYTSIMH U
HaTPaBJICHUSIMH JBOJIOIMU Y PACTCHUN U
KHBOTHBIX

Tema 9.

Bo3HukHOBeHHE U

Jluynocmuule pe3yrbmamol: pa3BUTHE HABBIKOB COTPYAHUYECTBA,
pa3BUTHE CAMOCTOSITEIbHOCTH,

(hopMUpOBaHHE OCO3HAHHOM
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pa3ButTHe
Ha 3em1e

KU3HHU

MOTHBAallMM K  BBIMIONHEHHWIO  33JaHusA,  (OpMHUpPOBaHHE
SKOJOTUYECKOTO CO3HAHUS
THosuaeamenvuvie YVJ]: caMOCTOATENbHOE BBHIJICICHHE U

(hopMynupoBaHHEe O3HABATEIbHOM Lienn

Pecynamusnvie YV/[: mocranoBka y4eOHBIX U IO3HABATENBHBIX
3aJ1a4, KOHTPOJIb, KOPPEKIHs, OLIEHKA
Kommynuxamuenvie YVVJ[: Bnanenue
JMaJIorHYecKoil popMamu pedn

MOHOJIOTHYECKOH |

Cooeporcanue.

https://resh.edu.ru/s

1 Hcropusa xu3Hm Ha 3emje U MeTOAbI €€ H3yveHHs.
I'mnore3bl npoucxo:xkaeHust ;ku3Hu Ha 3emie Jonayuynsie
MIPEJICTaBICHUS O 3apOXKJIeHUH KU3HU. HayuHble runoresbl
BO3HUKHOBEHMsI ~ KM3HH  Ha  3emie: abuoreHes
uUmaHcepMus. XHUMHA4YecKas OJBOJIONUSA. AOWOTEHHBIN
CHHTE3 OpraHMYEeCKHX  BEIIECTB  HM3HEOPTaHHMYECKHX.
DKCIepUMEHTAIBHOE IIOATBEPKACHUE XUMHYECKOM
sBosronMu. HavanpHble 3Tansl OMOIOTHYECKON SBOJIOLMU.
l'mmotesa PHK- wmmpa. ®opmupoBanme MeMOpaHHBIX
CTPYKTYp ¥ BO3ZHUKHOBEHHE MPOTOKJIETKU. [lepBbie KIeTKu
U uX sBoyronus. OpMUPOBAaHUE OCHOBHBIX I'PYII KUBBIX
OpraHU3MOB.

PackpeiBaTh coliep)KaHHE TEPMUHOB U
MOHATHHA:  KpealMoHW3M,  aOWoreHes,
BHUTAJIM3M, MaHCIIePMUs, 61011033,
KOaIlepBaThl, IPOOUOHTHI, CHMOHOTCHE3.
XapakTepru3oBaTh  METOIbl  H3YYCHHUS
HACTOPUYECKOTO TPOIIIOT0 3eMJITH.
Hepe‘II/ICJ'IHTI) OCHOBHBIC ATaIllbl
XUMHYICCKOHN n OMOJIOrHYECKOM
JBOJIIOLIMH.

ubject/lesson/3874/st
art/



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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Pa3ButHe :xku3uum Ha 3eMie MO 3paM U MNepHOAAM.
Karapxeit.  Apxeiickas ©  IpOTEpO30MCKas  3IPHL
ITanmeosoiickass 3pa W €€ TEPHOIBI: KEMOPUUCKHIA,
OPIOBUKCKHUH, CHJIYPUICKHH, JICBOHCKUH,
KaMEHHOYTOJIbHBIM, NEepMCKHH. Me3o3olckas 3pa U eé
MEPUOABL: TPUACOBBIM, IOpcKUH, MenoBoi. KaitHozolickas
3pa U €€ TepUoJpl: MalleOreHOBBIN, HEOre€HOBBIMH,
AHTPOIIOT'€HOBBIM. XapakTeprucTHKa KJIuMaTa u
reoJIoTHUecKrx mporeccoB. OCHOBHBIE 3Tamlbl 3BOJIOLUU
pPaCTHTENBHOTO M JKUBOTHOTO Mupa. ApoMopdossl y
pacTeHull U )KUBOTHBIX. [losiBI€HUE, pacliBET U BEIMUPAHHE
TPYIII )KUBBIX OPTaHU3MOB

PackpeiBaTh conepkaHHMEe TEPMHUHOB U
MOHSATHI: 20H, 3pa, epruo, apoMop¢o3bl,
HAON0AaNTaIH. 3Hath
MIOCIIEIOBAaTENBHOCTh  D0HOB:  KaTapxel,
apxel, TpPOTEpo30i, (aHepo30oh; Ip:
apxenckas, IIPOTEPO30HCKas,
TajJeo30McKasl, ME3030CcKasl,
KallHO30MCKasl,; MEepHOI0B: KEMOPHICKUH,
OpJOBUKCKUH, CUIIYPUICKUH, NEBOHCKUN,

KaMEHHOYTOJIbHBIH, MIEPMCKHUH,
TPUACOBBIN, FOPCKHI, MEJIOBOM,
MaJICOTC€HOBBIN u HEOTCHOBBIN,
AHTPOIIOT€HOBBIH. XapakTepu3oBaTh

OCHOBHBIE  COOBITHA B pa3BUTHHU
OpraHWYEeCKOTO0 MHpa IO 3paM H
MepuoJiaM  TeOJIOTMUYECKOH  HCTOPHH;
dTambl  Pa3BUTUS  PACTUTENBHOTO H
>KHBOTHOT'O MHpA.

COBpeMeHHaﬂ CUCTEMA OPraHu4€CKOro Mmmpa.
Cucrema OpPraHUYCCKOro MHpa KakK OTPaKCHUEC IBOJJIIOLHNH.
OCHOBHBIE CUCTEMAaTHYECCKHE rpynmbl OpraHu3MOB.

PackpsiBaTe copepkaHuEe TEPMHHOB U
MOHATHI: CHCTEMAaTHKa, HCKYCCTBEHHAs U
€CTEeCTBEHHas! Kiaccudukauusi, OuHapHast
HOMEHKJIATYypa, IPUHLIUII HEPAPXUYHOCTH.

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

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

JBogonus 4eJioBeKa. AHTPOIOJNIOTHS Kak  Hayka.
Pa3Butne mnpencraBieHHH O MPOHMCXOXKICHHH YEJIOBEKa.
Metoapl u3yyeHusi anTpornoreHesa. CxoncTBa U pa3inyus
YenoBeKa M IKMBOTHBIX. CHCTEMaTHUYeCKOe IOJIOKEHUE
YeJIoBeKa.

PackpeiBaTh copepkaHWe TEPMUHOB WU
MOHSTHUIT: aHTPOIOJIOTHS, AHTPOIIOTCHE3,
yenmoBek pasymHeiii  (Homo sapiens),
OpsSMOXOXJIEHHE, BTOpas  CUTHAJIbHAsS

cucrema. [lepeuncnars 3a1auu
AQHTPONOJIOTHH, J3Tallbl CTaHOBJIEHHS U
pa3BUTHSA MIPEACTABICHUI 0

MIPOUCXOXKICHUH YeJIOBEKa.
Wznaratb OCHOBHBIE TIOJI0KEHUS TEOPHH
Y. JlapBuHa, KpUTHYECKH OLIEHUBATh
HEHAy4YHYI0 WH(OPMAITHIO O
MIPOUCXOXKICHUH YEJIOBEKa.

3HaTh CHUCTEMATHUYECKOE MOJIOKEHHE BUIA
Homo sapiens, nepe4nciisth ero
MOP(}OII0ro-aHaTOMHUYECKUE TIPU3HAKH
pa3HOrO YpOBHA (THUM, KJACC, OTPSII U

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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Ip.).

YcTaHaBIMBaTh YEPTHI CXOJICTBA H
pas3IMyuil 4eI0BeKa U )KUBOTHBIX.
OOBsICHAT, M OLIEHMBAaTh  3HA4YECHHE
HayYHBIX 3HAHUH O TPOUCXONKICHUH
YeJIoBeKa JJIs MMOHUMaHUS MECTa U POJIH
YEIIOBEKA B IIPUPOIC

JABumxymue cuibl (GakTopbl) aHTPONOIeHe3a
JBwxymiue CHJIBI (daxTopsr) AHTPOIIOTECHE3A.
HacnencTBeHHass M3MEHYHBOCTh W €CTECTBEHHBIH OTOOP.
OOmecTBeHHBI 00pa3 JKWU3HW, W3TOTOBICHHUE OPYIUil
TpyZa, MBIIUIEHUE, PEYb.

PackpsIBaTh conep)kaHWE TEPMUHOB U
HNOHSATHI:  (aKTOpPBl  aHTPOIOreHe3a,
TPYNIIOBOE  COTPYAHHUYECTBO,  PEdb,
OpyauitHas NeITebHOCTD, HOIUMOPHU3M.
XapakTepusyoT JIBIDKYILHE CHUIIBI
(daxTopsr) AHTPOIIOTEeHE3a:
Onoorn4ecKue " COIMAIBHBIC,
CpaBHUBATh UX MEXIy coOOH

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

283994/

OCHOBHBIE CTAJTUM IBOJIIONMHU YeJI0OBEKA.

OcCHOBHBIE CTaiMd ¥ BETBH DBOJNIOIMH  YeJOBEKa:
aBCTPAJIONUTEKH, YenoBek YMEbIH, YenoBek
npsaMoxoasuui, YenoBek HeaHJepTanbCkuil, YemoBek
pa3syMHbIi COBpEMEHHOro Tuma. Haxoaku HCKOMmaeMbIX
OCTaHKOB, BpeMs CYIIIECTBOBAHUA, o0rnacthb
pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 JKU3HH,
opyaus.

YesoBeueckne pacbl W NPUPOAHBIE  aJaNTANMH
yesoBeka. YenoBeueckue packl. OCHOBHBIE OOJBIINE
pachel: eBporieonHas (€Bpa3uiickas), Herpo-aBCTPaIOU THAS
(3xBaTOpHaNEHAsN), MOHTOJIOH THAS (asmaTcko-
aMepUKaHCKas). UepThl MPHUCIIOCOOIEHHOCTH
MPEACTaBUTENIC  YEIOBEUECKMX pac K  YCIOBHSIM
cyuiectBoBaHusl. EamHCTBO 4YenoBedyeckux pac. KpurTuka
COIIMAIBHOTO JAPBUHU3MA U PacU3Ma.

PackpeiBaTh cojepkaHHEe TEPMUHOB U

MTOHATHH: ABCTPAJIONINTEK, YeJI0BEK
YMENbIH, YeJI0BEK MPSIMOXOSIILIUNA,
HeaHJepTajell, KpOMaHbOHeTI,
HEOJTUTHYECKas pEBOJIIOLNS,

MEepPBOOBITHOE UCKYCCTBO.

PackpeiBaTh cojepkaHHE€ TEPMUHOB U
NOHATUI: pachl, pacoreHe3, CoLUall-
JApBUHU3M, PACH3M, METHCALIUS.
XapakTepru3oBaTh u CPaBHHBATH
IIPEACTABUTENIEH  YEIOBEUECKUX  pac,
packpblBaTh TPUYMHBI W MEXAHU3MBI
pacoreHesa, NEpPEYUCIATE W MPHUBOJUTH
MIPUMEPHI TPUCTIOCOOJIEHHOCTH YeIOBeKa

K YCIIOBHSIM cpensl, MIPUMEPHI
MIPUCIIOCOOUTENBHOTO 3HAYCHUSI PACOBBIX
IIPU3HAKOB.

Jloka3piBaTh €AWHCTBO BHAa Homo
sapiens, Hay4YHYK) HECOCTOSTEIHHOCTh
pacoBbIX TEOpUH, HUAEH COLUAIBHOIO
JIapBUHU3MA U pacu3Ma

IIpakTH4yeckue u 1a0opaTOpHbIE 3AHATHS



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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1 IIpakTuyeckoe 3aHsiTHe «BBIIBIEHHE OCOOCHHOCTEH
COJICP)KaHUsS THIIOTE3 U TCOPH BOSHUKHOBCHUS XU3HH Ha
3emie»

N3naraTte colepxkaHue THUIIOTE3 U TEOPUI
BO3HUKHOBEHHUS  JKM3HM Ha  3emie
(kpeanoHm3Ma, CaMOIIPOM3BOIBHOTO
3apOKICHUS (CTIOHTaHHOTO),
nancnepmuu, runote3sl PHK-Mupa).
OnuceiBaTh 3KcniepumMenTs C. Musiepa u
I IOpu mo momydeHWIo OpraHWYECKUX
BEIIECTB W3 HEOPraHWYECKUX MyTEM
aObHMOTeHHOTO CUHTE3a

2 IIpakTuyeckoe 3anHsaTHe «OnucaHue 3p U MEPUOJIOB
JKU3HU Ha 3eMiIe»

Beimensate  rmaBHele  apomMopdo3bl Y
pacteHuii W XKUBOTHBIX. (CpaBHUBATh
MEXKTY coboit npeacTaBuTeIeH
CHCTEMATUYeCKUX TPYIN OpPraHU3MOB,
BBUSIBIISITH ~ YEPTBl  YCIOXKHEHUS |
NPUCTIOCOOJICHHOCTH K YCIIOBHSM JKU3HU

3 JlagopaTopHasi padora 8. «l3ydeHue HCKOMAEMBbIX
OCTaTKOB pPACTEHWH W JKUBOTHBIX B  KOJIJICKIHSIX».
DKCKypcHs «IBOIOIHS OPraHUIECKOTO MUpa Ha 3emie» (B
€CTECTBEHHOHAYUYHBIN WM KPAaeBEJUECKUI My3€eil

Onucanue OCOOEHHOCTEN MCKOIIAEMBIX
OCTATKOB PACTEHHI M )KHBOTHBIX

4 IMpakTnyeckoe 3ansaTue 20. «OnucaHue COBpPEMEHHOI XapakTepusyloT COBPEMEHHYIO CHCTEMY
CHCTEMBbl OPraHMYECKOT0 MUPa» OpPTraHNYEeCKOro MHpa

5 IIpakTnyeckoe 3auaTue 21. «Onucanue cTaguil pa3BUTHS XapakTepu3oBaTb M CPaBHUBATb MEXKIY
YEJIOBEKa» co0OH OCHOBHBIE CTaJHH  SBOJIOIUH

4eJIOBEKa: XPOHOJIOTMYECKUM  BO3pacr,
apean pacrpocTpaHeHHus, 00BEM
TOJIOBHOTO MO3ra, 00pa3 JKU3HU U OpyIus

Tpyaa

Tema 10.
Oprasausmsl u
OKpYy:Kalomas

cpena

Jluunocmuuie pe3ynbmamuyl: pa3sBUTUE HABBIKOB COTPYIHUYECTBA,
pPa3BUTHE CaMOCTOATENBHOCTH, (HOPMUPOBAHUE OCO3HAHHOMN
MOTHMBAallUM K  BBINOJHCHHMIO  3aJaHus,  (OPMHUPOBAHHE
AKOJIOTUIECKOTO CO3HAHUS

Tlosunasamenvuvie  YVV]]: camMoOCTOSTENBHOE  BBIJICICHUE U
dhopmyTupOBaHKE TTO3HABATEILHOM TIEITH

Pezynamusnvie YY/[: mocraHoBKa y4eOHBIX W TIO3HABATEIHHBIX
3a/1a4, KOHTPOJIb, KOPPEKIKS, OLICHKA

Kommynuxamusnvie VVJ/[: BrnageHue MOHOJOTUYECKOH U
JIMAJIOTHYECKON (hopMaMH pedn
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Cooeporcanue.

https://resh.edu.ru/s

IKOJIOTHS KaK HayKa.

OKonorusi Kak Hayka. 3aJaud W pasfeiibl dKOJOTHU.
MeTopl AKOJIOTUYECKUX HCCIEAOBAaHUN. DKOJIOTHYECKOE
MHUPOBO33PEHHE COBPEMEHHOTO YeJIOBEKA.

Cpensbl 00UTaHNUSA W 3K0JIOTHYEeCKHe (PAKTOPBHI.

Cpensl  oOWTaHWsl OpraHW3MOB: BOAHAS, HAa3eMHO-
BO3/YyILHAs, IIOYBEHHAS, BHYTPU-OpPraHU3MEHHas!.
Oxonorudeckue Gakropsl. Kiaccudukarys 3K0I0rHIeCKux
(hakTOpoB: abMOTHUECKHE, OMOTHYECKHE U aHTPOTIOTeHHEIE.
JeiicTBre skomorndeckux (GakTOpOB Ha OPTaHU3MEI.

PaCKpLIBaTL COACPIKaHNEC TCPMUHOB U

TIOHSTHH: SKOJIOTHS, IIOJICBBIC
HaOIIIOICHUS, IKCIIEPUMEHTHI,
MOHUTOPUHT OKpY>Karolen cpenpl,
MOJICIMPOBAHHUE, 3KOJIOTHYECKOE

MHpOBO33peHue. llepeuncnars 3amadu
9KOJIOTHH, €€ pa3Aelbl U CBSI3U C JPYTUMU
HayKaMH.

XapakTepu3yloT METOJbl SKOJIOTHYECKUX
HCCIIE JOBAHMI

PackpeiBath copepkaHue TEPMHHOB U

MOHATHI: cpena oOuTaHwus,
IKOJIOTHYECKUE (PAKTOPHI, OMOIOTUIECKHIA
OIITUMYM, OFpaHI/I‘II/IBaIOH_[I/Iﬁ

(MuMATHpYOIIHUIT) GaKTop.

AluoTnyeckue daxropsbI: CBET, TeMIiepaTypa,
BIIAKHOCTb. doTronepruoaunsm. [IpucnocoGnenus
OpraHM3MOB K JIEHCTBHIO a0MOTHYECKUX (HaKTOPOB.
buonornyeckne puTMBl.

Buornueckue pakropsbl.

Buagsl  OMOTHYECKMX  B3aUMOACWCTBHM: KOHKYpPEHLUS,
XUIHAYECTBO, cUMOMO3 U ero ¢opmel. [lapa3utusm,
KOoIlepays, MyTyaau3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaxJ1eOHMYEeCTBO). AMEHCANM3M, HEHUTpanu3M. 3HaueHHe
OMOTHYECKNX  B3aWMMOJCHCTBUN  IJIT  CYIICCTBOBaHUS
OpPraHu3MOB B IPHUPOJTHBIX COOOIIECTBAX.

PackpeiBaTh conep)kaHHE TEPMHUHOB U
TTOHSITHH: abnoTHYECKHE (hakTopHI,
¢doromnepronnsM, OMOIOTUIECKAE PUTMBL.
PackpeiBaTh copepkaHWe TEPMUHOB WU

TTOHSITHH: OmoTuveckne (hakTopsl,
XHUIHUYECTBO, napa3uTH3M,
KOHKYpPEHIUS, MYTyaju3M, CHMOMO3,
KOMMEHCAJIU3M, HaxJ1eOHUYECTBO,
KBapTHPAHCTBO, aMEHCAIN3M,
HEUTpAINA3M.

ubject/lesson/5392/st
art/

IKOJIOTHYECKHe XAPAKTEePUCTHKH TONMYJIS M.
OCHOBHBIE NTOKA3aTENH MOMYJIALNN: YACIEHHOCTD,
TUIOTHOCTH, PO’KIAEMOCTh, CMEPTHOCTb, IPUPOCT,
Murpanus. JJuHaMuka 4iCcIeHHOCTH MOMYJISIIUN 1 €
perynanus.

PaCKpLIBaTL COACPIKAHUEC TCPMUHOB U
MIOHSTHH: noImyJsanus, YUCJICHHOCTD,
IIOTHOCTB, POXIac- MOCTb, CMCPTHOCTbD,
nOpupocCT, MUrpanus, JHUHa- MHKa
YUCJICHHOCTH NOIMYJIALNN.

HpaKTuquKne H ﬂaﬁopaTOprle 3aHATUSA



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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IpakTuueckoe 3auaTne 22. «Onucanue 0COOCHHOCTEH
Cpe/I KHU3HI

XapakTepusyrT yCJIOBUS cpell OOUTaHUs
OpPTraHHU3MOB; KJIacCU(pHUIIUPOBAThH u
XapaKTePU3YIOT IKOJIIOTHIECKUE (HaKTOPHI:
abHoTHYeCKHeE, OHMOTHYECKHE Hu
AHTPOTIOTCHHEIE.

OnuceiBaTh  JEHCTBHE  JKOJOTHYECKHX
(hakTOpPOB HA OPTaHU3MEL.

XapakTepusyoT 0COOCHHOCTH CTPOCHUS U
YKU3HEACITCILHOCTH PACTCHUN U
JKUBOTHBIX Pa3HBIX CpeJi OOUTaHHUS

IIpakTuyeckoe 3anaTHE 23. «XapaKTEpPUCTHKA PaKTOPOB
cpenb»

XapakTepru3oBaTh OHOTHYECKUE (PaKTOPHI
M BHUABl  B3aMMOOTHOIIEHUN  MEXKIY
OopraHusMamu;  IMPUBOAUTHL  IPUMEPEHI
B3aWIMHOM MIPUCIIOCOOIEHHOCTH
OpTaHU3MOB.

CpaBHUBaATh MEKIY COOOU BUIBI
OMOTHYECKHUX B3aUMOJCHCTBUIH
OpPraHu3MOB

JlabopaTopHasi  padora 9. «Mopdonoruueckue
0COOCHHOCTH PACTEHUH U3 Pa3HBIX MECT OOUTAHHSD.

0,5

AHanu3upoBarthb JIelicTBHE CBETa,
TEMIIepPaTyphl, BIAKHOCTH Ha OPraHU3MBI
u MPUBOANTH pUMEpHI
MPUCIIOCOOICHHOCTH  OPTraHU3MOB.
IIpoBomuTh omoJiornueckue
HaOIFOAeHUS u 0OpPMITATH
pe3ynabTaThI MPOBEAEHHBIX
HaOJIIOICHUH.

JlaGopaTopHas padora 10. «BiusiHNe cBeTa Ha POCT U
Pa3BHUTHE YEPEHKOB KOJICYCa»

0,5

AHanmu3upoBaTh JIECTBHE CBeTAa,
TEeMITepaTyphl, BIAKHOCTA HA OPTaHU3MBI
u [IPUBOIUTh IpUMEPHI
MIPUCTIOCOOJIEHHOCTH  OPraHU3MOB.
IIpoBoaute OHMOJIOTHYECKUE
HaOIOAeHUS u opopMIISITH
pPEe3yIbTaThI OpOBEAEHHBIX
HaOJIIOJEHUM.

JladopaTtopHas pa6ora 11. «Ilogcuér mioTHOCTH

XapaKTepmoBaTL OCHOBHBIC ITOKa3aTCIIn
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MOMYJISIUUI pa3HbIX BUJOB paCTCHUN»

1 3KOJIOTUYECKYIO CTPYKTYPY MOILYJISLHH;
OIHCHI-BaTh MEXAHU3MBI PETYIISALUU
YHMCICHHOCTH MOMYJISILUH

Tema 11
Coo0mecTBa
JKO0JIOTHYECKHE
CHCTEMBbI

H

Jluunocmuoie pes3yiomamal. Pa3BUTUEC HABBIKOB COTPYAHUYCCTBA,
Pa3BUTUC CaMOCTOSATCIIBHOCTH, (pOpMHpOBaHI/IC OCO3HAHHOM

MOTHBaIIN K BBIIIOJTHCHUTO 3aJaHus, q)OpMI/IpOBaHI/IC
OKOJIOTHUYCCKOT'O CO3HAaHUA
ITlo3nasamenvhole \Y S/ﬂ CaMOCTOATCIIBHOC BBIJICJICHUE U

(dhopMynupoBaHHe TTO3HABATEIBHOM LEN

Pezynamusnvie YV/[: moctaHOBKa y4eOHBIX W TTO3HABATEIBHBIX
3aja4, KOHTPOJIb, KOPPEKLHS, OLIEHKA
Kommynuxamusnvie VVJ[: Bnaaenue
JManoruyeckoil popMamu peun

MOHOJIOTUYECKOU U

Cooeporcanue. https://resh.edu.ru/s
1 Coo01iecTBa OPraHu3MoB PackpeiBaTh coziepxkanue TepmuHOB | | ubject/lesson/5501/st
Coo0rmiectBo  opraHu3MoB —  OuoreHo3. CTpyKTypbl TIOHSATHUI: OuoILIEeHO3, 9KOCHCTEMa, | art/
OuoLIeHO3a: BHIOBAs, IPOCTPAHCTBEHHAs, TpoQHUIecKas OMOreoIIeHO3, BUJIbI-IOMUHAHTBI,
(rmummeBast). Buapl-noMuHaHTEL. CBS3U B OHOIIEHO3E. 9KOJIOTHYCCKAs HHUIIIA.
XapakTepu3oBaTh OMOIICHO3
(coo0r1ecTBO), ero BHJIOBYIO,
MPOCTPAHCTBEHHYID W TPOYUUECKYIO
CTPYKTYPBHI. OOBACHATH poJIb

KOMIIOHEHTOB OHMOIIEHO3a B TOJICPIKaHUN
€ro CTPYKTypbl M  CYIICCTBOBaHHS Ha
OTpeICIEHHON TEPPUTOPHH.
OOBCHITE OMOJIOrHYECKUH
SIPYCHOCTHU U JINCTOBON MO3aUKH.

CMBICJI

2 IJKOCHCTeMbl M 3aKOHOMEPHOCTH HX CyIIeCTBOBAHMSI.
Oxomnoruueckre cucTteMsl (dKocuctemsl). Ilonarme 00
IKOCHCTEME U OMOTreOLEHO3E.

@YHKIMOHAJIbHBIE KOMITOHEHTBI
MPOAYIEHTHI, KOHCYMEHTBI, PETyIIEHTHI.
KpyroBopoT BemecTB W MOTOK SHEPTHH B JKOCHUCTEME.
Tpoduyeckue (muieBbe) YPOBHH 3KOCHUCTEMBL. [lniieBbie
menn U ceTd. OCHOBHBIE IOKAa3aTENd JKOCHUCTEMBI:
OmomMacca, TMPOAYKIHSA. ODKOJOTMYECKHE  MHPAMHJIBL:

OKOCHUCTEMBI:

PackpwiBaTh cojnepkaHHE TEPMUHOB U
MOHSATHUM:  SKOCHUCTEMA, OMOIreOleHO3,
MIPOJYLEHTHI, KOHCYMEHTBI, PEIyICHTHI,
TpoUUecKHue YpPOBHHU, MUIIEBAs IEMb H
CCTh, OKOJIOT'NYCCKHUEC nmupaMuabl,
Omomacca, POIyKITHsI, CyKIIECCHSI.

https://resh.edu.ru/s
ubject/lesson/4953/st
art/



https://resh.edu.ru/subject/lesson/5501/start/
https://resh.edu.ru/subject/lesson/5501/start/
https://resh.edu.ru/subject/lesson/5501/start/
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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MPOAYKIINH, YHCJIEHHOCTH, OHoMacchl. CBolicTBa
JKOCUCTEM: YCTOMUNBOCTD, CAMOPETYJISIHS, Pa3BUTHE.
Cyxkueccust.

IIpupoanbie JIKocUCTEMBI. DKOCUCTEMBI pPEK W 03Ep.
DKkocucTeMa XBOMHOTO WM IIUPOKOIMCTBEHHOTO JIeca.

PackpeiBaTh copepkaHHe TEPMUHOB H
MOHSATHI: BOJIHBIC 9KOCUCTEMBI,
OMOreOLEHO3EI, (DUTOTLTAHKTOH,
300IIaHKTOH, OEHTOC, TYMYC.
IIpuBoguts IIPUMEPBHI
9KOCHCTEM CBOEH MECTHOCTH.
CpaBHUBaTb  Ha3eMHBIE UM  BOZHBIC
9KOCHUCTEMBI;, OpPTaHWU3MBI, 00pa3yoIIHe
paszHble TPOUIECKUE YPOBHU

HPUPOJHBIX

AHTPONIOreHHbIE IKOCHUCTEMBI.

ArpoakocuctemMbl.  YpOoskocuctemsl. buonormueckoe u
XO3sIIICTBEHHOE 3Ha4YeHHe arpo3KOCUCTEM u
ypOOIKOCUCTEM. buopaznoobpaszue KakK ¢akrop
ycroiunBoCcTH dKocucTeM. CoxpaHeHHe OHOJIOTHYECKOTO
pazHoobpasust Ha 3emiie.

PackpeiBaTh copepkaHHE€ TEPMUHOB H
MOHATHM: aHTPONOreHHass HKOCUCTEMA,

arpo3KocucTema, ypOo3kocucrema,
OounopasHooOpasue.

XapakTepu3oBaTh  arpo3KOCHCTEMbl U
ypOOIKOCUCTEMBI,  OCOOEHHOCTH  UX
CYILIECTBOBaHHSI.

[IpuBoauTs mnOpUMEpPHl AHTPONOTEHHBIX
3KOCHUCTEM CBOEH MECTHOCTH, OIHUCHIBATH
WX BUJIOBOM COCTaB U CTPYKTYPY.
CpaBHHMBaTb COCTaB U  CTPYKTypy
NPUPOJHBIX SKOCUCTEM U arpodKOCHCTEM,
arpo3KOCUCTEM U YPOOIKOCUCTEM

Yuyenue B. U. Bepuaackoro o Omocdepe. ['panursi,
CoCTaB M CTpPyKTypa Omocdepsl. XKuBoe BemecTBo M €ro
¢yukiuu.  OcobeHHOCTH Ouocdepbl Kak TI00aIbHOM
9KOCHCTEMBI. JIHHAMIUYecKoe paBHOBECHE U O0paTHas CBSI3b
B Ouocdepe.

PackpeiBaTh copepkaHWe TEPMUHOB WU
MOHATHI: Ouocdepa, >XUBOE BEIIECTBO,
JMHAMHUYECKOE paBHOBECHE.

OnenuBath Bkian B. M. Bepuanckoro B
co3aHue yuenus o ouocdepe.
XapakTepu3oBaTb  COCTaB  Ouocdepsl,
(YHKIIMU KHBOTO BelllecTBa OHMOC(ephl U
ompenensaTh (Ha Kapre) oO0NacTH ero
HanOOJIBIIEr0 PacpOCTPaHEHHUSL.
[MpuBonuTH MIPUMEPEI MIPOSIBIICHUS
(GyHKIMH KUBOTO BemiecTBa Ouocdepsl,

https://resh.edu.ru/s
ubject/lesson/5394/st
art/



https://resh.edu.ru/subject/lesson/5394/start/
https://resh.edu.ru/subject/lesson/5394/start/
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OHMOreOXNMHYECKOM
YyeJI0BEKa.
Ilepeunciare ocoOeHHOCTH OHOCHEPHI
KaK 1J100aJIbHOM 9KOCHUCTEMBI 3eMIIN

JCATCIIBPHOCTHU

3aKOHOMepHOCTH cylecTBOBaHUs Onochepsl .
KpyroBopoTsl BemecTB W OHOTEOXUMHUYECKHAE LUKIIBI
areMeHTOB (yriiepofa, a3ora). 30HAIBHOCTH OHMOC(eEpHI.
OcHOBHBIE OMOMBI CYIIIH.

PaCKpLIBaTL COACPIKAaHNEC TCPMUHOB U

MOHSATHI: LEJIOCTHOCTE  OMOcdepsl,
KPYrOBOPOT BEILECTB, OMOr€OXUMUUCCKUE
LHKJIBI AIIEMEHTOB, 30HAJILHOCTD

ouocgepbl, OUOMBI.

OOBACHATH OPUYUHY  30HAIBHOCTH
omocdepsl. [lepeuncnsate u
XapaKTepPU30BaTh OCHOBHBIC OMOMBI CYIIIH
3emiu

YenoseyectBo B Ouochepe 3emium. AHTPONOreHHBIE
u3MeHeHUsT B Owmocdepe. [mobanpHBIE IKOIOTHUECKHE
npoOIeMBl.

PackpeiBaTh copepkaHHE€ TEPMUHOB H
MOHATUM: AHTPONOICHHBIE H3MEHEHUS,
9KOJIOTHUECKUI  KpPHU3UC,  TIo0aibHbIE

MIPOOJIEMEI.
XapakTepru3oBaTh  OHMOC(hEpHYIO  POJb
YEJIOBEKa. IIpuBonuTh IIPUMEPBHI

AHTPOTIOTCHHBIX M3MEHEHUH B Onocdepe.
OueHUBaTh MOCIEACTBUS  3arpA3HEHUS
BO3JIYIIHOM, BOJHON Cpeabl, WU3MEHEHUS
KJIUMaTa, COKpaIIeHUs OMopa3HooOpas3usi.
dopMyIrpoBaTh COOCTBEHHYIO ITO3UIHIO
10 OTHOUIEHHI0O K TIJI00aJbHBIM U
pETHOHATEHBIM JIKOJIOTUYECKUM
mpoOyiieMaM,  apryMEHTHPOBaTh  CBOIO
TOYKY 3PEHHUSL.

Ha3rsiBaTh MIPUIHHBI MOSIBJICHUS
MIPUPOOOXPAHHON OTUKH, PaCKpPHIBAThH
3HAYEHUE IMporpecca i NPEOIOICHUs
9KOJIOTHYECKOI0 KpU3HCca

COC)’IHCCTBOB&HHE NMpUPOAbI n yejgoBeuecTBa.

PackpsiBatk copepkaHue TEPMHHOB U

Coxpanenne 0mopasHooOpa3us Kak OCHOBA YCTOMYHMBOCTH TIOHSTHH: panroHaIBHOE
omoceprl.  OcHOBa  palMOHAILHOTO  YIPAaBICHUS MIPUPOIOTIOIH30BAHHE, yCTOHYHMBOE
NPUPOJHBIMA  PecypcaMd M HMX  HCIIOJIb30BaHUE. pa3BUTHE, KOABOIIOIHS. XapaKTepHU30BaTh
JlocTrxkeHns OMOJIOTMH U OXpaHa IPUPOJIBI. palMOHAIbHOE MCTIOJIb30BaHHE

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

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



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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MIPUPOIHBIX pecypcos; OCHOBHEIC
MOJIOKCHUST ~ KOHIEMIUU  YCTOWYIMBOTO
pa3BUTHS

IpakTnyeckne u JadopaTOpHbIe 3aHATHS

IIpakTuyeckoe 3ausaTHe 24. «CpaBHeHHe GHOLIEHO30B»

CpaBHHBaTh KOMIIOHCHTHI OHOIICHO30B,
WX BUJOBYIO, TPOCTPAHCTBCHHYI U
TPOPHUUECKYIO CTPYKTYPBI, CBSI3H MEXKIY
OopraHu3zMamu

IpakTuyeckoe 3ansTue 25. «XapakTepuCTHKA CBOICTB
IKOCHCTEMBI»

XapakTepu3oBaTh CBOMCTBA 3KOCHCTEMBI
(e€  cmocoOHOCTh K UIUTENLHOMY
CaMoIIOIePKAHHIO, OTHOCHTEIILHO
3aMKHYTBIH KPYTrOBOpPOT BEIIECTB,
HEOOXOUMOCTb IOTOKA DHEPTHH).
CpaBHHMBaTh TACTOMIIHBIE M JETPUTHBIC
NUIIEBbIE IEeNd, TPOo(QUYECKHe YPOBHU
9KOCHCTEMBI.

Paznuuats MIAPaMUIBL NPOAYKIUH,
MUpPaMUIBl  YHUCIEHHOCTH W THPaMUIIBI
Oromacchl.

CocTaBisTh e U CETHU ITUTAaHUA.
[lepeuncasiTe  CBOWMCTBA  DKOCHCTEM:
YCTOHYMBOCTB, CAMOPETYIISLHSA, PAa3BUTHE
(cyxmeccus).

OmuceiBaTh MEXaHW3M  TOJCPIKaHUS
pPaBHOBECHS B 9KOCHCTEMaX.
XapakTepu3oBaTh CYKIIECCUHU, BBISABIATh
OpUYMHBL W O0IIMEe 3aKOHOMEPHOCTH
CMEHBI 9KOCUCTEM

IIpakTuueckoe 3ansaThe 26. «OnmcaHue KpyroBopoTa
BEIIECTB»

OmnuceIBaTh KPYrOBOpPOT BEIIECTB,
OHMOTEOXNMHUYECKIE IIHNKJIbI a3oTa u
yriepozaa B buocgepe.

HNnauBuayaibHble MPOEKTHI**

1. KOAIII (KomureT 1O OXpaHe aBTOPCKHX TMIPaB
npUpoabl) — AeTckue paauonepenadn 1960—1970-x rr. o
npo0iieMax OMOHUKH.

2. bo)xecTBeHHBIE TPONOPIIH
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3. 3omoroe ceyeHme B JaHAMAGTHOM  TU3alHE,
KOMITO3UIIMH TTAPKOB.

4. 30510TOC CEUEHHUE B )KMBOM IIPUPOJIE.

5. T'apmormst — oxHa w3 (QopM MpEeKpacHOTO BO BCe
BpEMEHA.

6. KpacoTa npupojipl B IPOU3BEACHHUIX U300pa3UTEIBHOTO
HCKYCCTBA U JINTEPATYyPH.
7. MHckycctBo, 4enoBeK, BceneHHas: HaydHas H
XYA0KECTBEHHAs JINTeparypa.
8. HeiipoOnoHWKa 1 NCKYyCCTBEHHBI WHTEIIIEKT.
9. Hayunas nestenbHOCTh DPUOOHAYYM W €TO BOJIICOHBIC
gucna. 10. HMckycctBo M Hayka —  JIBUTaTeld
LUBHJIN3ALHY.

11.JocTrKeHU COBPEMEHHOM HAYKU: Pa3yMHBIA MOAXO.
12. XuMHuyecKue cpeicTBa TUTHEHBI U KOCMETHKH.

13. ABTOKOCMETHKA.

14. M3ydyeHne MapKHpPOBOK I00ABOK, COAEPIKAIINXCS B
MPOAYKTax MUTaHUs, HE PEKOMEHIyEeMBIX
I'occananuanaazopom ams ynotpeOaeHus..

15.Poxs Temnepatyphbl B )KM3HU PaCTCHUU.

16. Pounb TeMriepaTyphl B )KU3HH KUBOTHBIX.

17.Crisiuka ce30HHas — OJJH U3 CIIOCOOOB TePMOPETYIISIIAN
Y JKUBOTHBIX.

18.JlenHuKoBas 310Xa B UCTOPUHU 3eMJIU U €€ TOCIEACTBUS
JUTSL Y)KUBOTHOTO W PAaCTUTEILHOTO MUPA.
19.ITprcrioco0IeHHOCTh KUBOTHBIX K cpelie OOUTaHus U C
MOMOIIBIO 3PEHUSL.

20buontoMHUHECHIEHITSI B MHpPE  PBHIO: CBETALIMECA
aH4Y0YChI, ppl0a- MUUMaH, poHaperas.

JnddepeHnnpoBaHHbIii 34T
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3. YCJIOBUSA PEAJIN3AIIMA PABOYEN ITPOTPAMMBI
YYEBHOI'O IPEIMETA

3.1. TpeboBaHuSA K MUHUMAJILHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneyeHn 0
Ccvinka na Canllun.
Peanu3zaius mporpaMMbl JUCHHUIUIMHBI TPeOyeT HaMH4YUs y4eOHOTO KaOWMHETa «HAuMeHOBAHUe
KabuHemay.
O6opynoBaHue yaeOHOT0O KaOWHEeTA:
Jlocka knaccnas -1
Cmonvbt ona yuawuxcs — 15
Cmon ons yyumens — 1
Cmynvs — 31
Oxpan -1
1.Hamypanvusle 006pazusbl (npu Haiuyuu, nepevuciums)
2. Ob6vemHuble cpedcmea (npu HAIUYUL, NEPEUUCTUMND)
3. Ilnockocmuwle cpedcmea (npu HAIUYUU, NEPEUUCTUMD)
Hanpumep, nabop mabauy no obweii buonrocuu (cooepaicanue 600bl 8 KiemKax, 0OMeH seujecms u
9Hepauu 6 KIeMmKax, 6UpPYCbl, CXema CMpPOeHUs KIemKU, IHepeemudecKuti oOMeH KIemkKu,
¢omocunmes u op.)
4. HncmpykmugHo-mexHuyeckan 00KymMeHmayus
Hanpuwmep,
Komnnexm kapmouek-3a0anuti no memam: «Yumoao2usy, «0OMeH eewecme 8 KiemKey,
«PA3ZMHOICEHUE U PA3BUMUEY, «2eHEMUKA», «2eHemUuyecKas uHgdopmayusn»
Komnnexmor mecmosoix 3a0anuit, 6 m.u. ¢ nomowwio 11K
Komnnexmol 3a0anuii 0151 KOHMPOJILHBIX pabom
Komnnexmet 3a0anuii — uncmpyxkyutl 01 npogedeHus 1abopamopHvix pabom.
5. Memoouueckue pexomenoauuu/yKazanus
MeToudeckue yKa3aHusl ISl BBITOJIHCHUS IPAKTHUECKUX padoT
MeTtoauueckre yKa3zaHus Ui BHITTOTHEHUS J1a0OpaTOPHBIX paboT
6. KOoHTpOJIbHO-THarHOCTUIECKIE MAaTEePHAITBI
KoMMIeKT KOHTPOIBbHO-U3MEPUTENBHBIX MaTEPHUATIOB 110 TEKYIIEMY KOHTPOJIIO
KOMIUIEKT KOHTPOJIBHO-U3MEPUTEIIBHBIX MATEPHAJIOB 110 TIPOMEKYTOYHOM aTTECTAIIMH
6.Texnuueckue cpedocmea ooyuenusn: MyIbTUMEANATIPOSKTOP, HOYTOYK

3.2. UudopmanuonHoe odecrnieyenne 00yueHust
Ilepeyens pexomMeHnayembIX Yy4eOHBIX H3AaHuil, VHTepHeT-pecypcoB, IONOJHUTEJIbHOMI
JIUTEPaTypPbl

OcHOBHBbIC HCTOYHUKH:

1. Buosnorus : yueOHUK M MPAKTUKYM JJIsi CPEAHEro npodeccHoHaIbHOro oOpasoBaHus /
B. H. Speirun [u np.] ; non penakuueit B. H. Sppiruna. — 2-e u3n. — Mocksa : M3narenscTBo
FOpaiir, 2023. — 378 c. — (Ilpodeccuonansuoe odpazosanue). — ISBN 978-5-534-09603-3. —
Tekcr : HenmocpeACTBEHHBIN

I_[OHOJIHI/ITEJII)HLIC HUCTOYHUKMH:

1. Jlanuukast, T.B. buomorus.  Tectel: yueOHOe mocobue  JUIsI  CpPEAHEro
npodeccuonansHoro obpazoanusi/ T. B. Jlanunkas. — Mocksa : H3zmatensctBo HOpaiir,
2023. — 40 c. — (Ilpodeccuonanbuoe obpazosanue). — ISBN 978-5-534-14157-3. — Tekcr :
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AIIEKTPOHHBIN / O6pa3oBarenbHas wiatdpopma IOpaiit [caiT]. —
URL: https://urait.ru/bcode/519715 (nata oopamenus: 05.09.2023).

2. buonorus. ba3zoBslit u yrinyOnenusiii ypoBHH: 10—11 kiaccsl : yueOHUK A7 CpEeTHETO
obmero obpazoBanusi/ B. H. fApeirun [u ap.] ; mox oOmeit pemakuueir B. H. Speiruna. — 2-¢

u3n., mepepad. wu  gom. —  MockBa: M3marensctBo  FOpaiit, 2023.— 380c.—
(O6meobpazoBarenpubii  mukir). — ISBN 978-5-534-16228-8. — Tekcer : 27eKTpOHHBIA //
Oo6pasoBarenbHas 1miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/530646 (maTta

obparmenusi: 05.09.2023).
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56

4. KOHTPOJIb 1 OHEHKA IIJIAHUPYEMBIX PE3YJIbTATOB OCBOEHUA
YYEBHOI'O IPEIMETA

KoHTpoJIb W OLEHKA TUTAHUPYEMBIX pE3YJIbTaTOB OCBOCHHUS Y4YEOHOTrO MpeaMera
OCYIIECTBIISICTCA ~TpEMoJaBarejieM B IPOIECCe TMPOBEACHHS MPAKTUYECKHX 3aHATHH |
1abopaTopHBIX PabOT, TECTHPOBAHUS, & TAKXKE BBITOIHEHUS OOYYAIOUTUMUCS HHIUBUIYaTHHBIX
3alaHUM, IPOEKTOB, UCCIICIOBAHUM.

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

IIpeaMeTHbIE pe3yJbTaThl 00yUeHUsI
(ocBOEHHBbIEe YMEHMSI, YCBOCHHbIE 3HAHMS)

Ocsoentble yMeHUsL:

YMCHHE BJIAQJIETh METOJAAMH HAYYHOTO TIO3HAHHS B
OuoJIOTUU: HAOJIIOJICHUE W OINKCAHHE >KUBBIX CHCTEM,
MPOIIECCOB W SBJICHHIA, OpraHW3alusi W IPOBEICHUE
OHMOJIOTUYECKOTO IKCIICPUMEHTA, BBIJIBUKCHUE
TUTIOTE3HI, BEISIBJICHHC 3aBHUCHMOCTH MEXITY
UCCIICTYEMBIMH BEJTMUMHAMH, O0OBSICHEHUE TTOJTYy4EHHBIX
pPEe3yJIbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX ITOHSITHH,
TEOPU W 3aKOHOB, YMCHHE JejaTh BBIBOJbl Ha
OCHOBAaHWW  TOJYYCHHBIX  pPE3YyJIbTaTOB;  YMEHUE
BBIJICJIATh CYIIECTBCHHBIC NPU3HAKH BUPYCOB, KIETOK
MPOKAPUOT W DYKApUOT,  OJHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OpPraHu3MOB, 0COOEHHOCTH
IPOIIECCOB: OOMEHA BEIIECTB M PEBPAILCHHUS SHEPTHU
B KIeTke, (OTOCHHTE3a,  IUIACTHUYECKOTO U
DHEPTeTUYECKOTO O0OMEHa, XEeMOCHHTE3a, MHTO3a,
Mmeiio3a, OTLIIOIOTBOPEHUS, Pa3MHOXKEHHUS,
WHIUBUIYAJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTEHE3);
YMEHHE TMPUMEHATh TOJIyY€HHbIE  3HAHHUS A
0O0BsCHEHUST OMOJIOTHYECKUX TMPOIECCOB W SIBJICHWM, | 3HAHUS OIICHUBACTCS B XOJI€ YCTHOTO
JUIST  TPUHATHS ~ TPAKTHYECKHX  pelleHuid B oTmpoca, TECTUPOBAHUS
MOBCETHEBHON  KW3HU C [EIbI0  OOECIeueHUs
0€30MacHOCTH  CBOEr0  370POBbsl U 370POBBS
OKPYKaIOMIMX JIFOJIeH, COOIIOJCHUS HOPM T'PaMOTHOTO
MOBE/ICHU B  OKpYXKalollleil MpUpOAHON  cpene,

IHOHUMAaHHE HEOOXOIUMOCTH HUCIIOJIL30BaHUS
JOCTHKEHUU COBPEMEHHOU ouoornu u
OMOTEXHOIOT I IS palMOHATBHOTO

MMpUpPOAOIIOJIb30BaHA; YMCHHUEC PCUIATH 3JICMCHTAPHBIC
TCHECTUYCCKHUE 3aJadyd Ha MOHO- H }II/IFI/I6pI/IJIHOe
CKpCIIUBAaHUEC, CHCIVICHHOC HACJICIOBAHUC, COCTABJIATH
CXEMbI MOHOFI/I6pI/I)IHOFO CKpClIIMBaHUs JJIA
MMpEaACKa3aHus HacCJICJOBaHUA IIPHU3HAKOB y
OpraHu3MoOB; YMCHHE BJIaJCTb MCETOJaMH HAYYHOI'O
MO3HAHUS B OWOJIOTHH: Ha6J'IIOIleHI/IC n OIINCaHUucC
KHUBBIX CUCTEM, ITPOLECCOB U ﬂBHeHHﬁ, opraHuzaiusa 1
IMPOBCACHUC OHOJIOTHYECKOTO 9KCIICPUMCHTA,
BBIIBUKCHHUEC THUIIOTE3bI, BbIIBJICHHC 3aBHCHMOCTH
MCKAY HUCCICAYCMbIMHU  BCIWMYHMHAMU, 00BsICHEHHE
MOJIYYCHHBIX PE3YJIbTATOB, MCIIOJb30BaAHHBIX HAYYHBIX
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MOHATHI, TEOPU M 3aKOHOB, YMEHHUE JI€JIaTh BBIBOBI
Ha OCHOBAaHMU TIOJIYYEHHBIX PpE3yJIbTaTOB; YMEHHE
BBIICTISITh ~ CYIIECTBEHHBbIE  NPU3HAKU  CTPOCHUS
OMOJIOTUYECKNX  OOBEKTOB:  BHUJOB,  IOMYJISAIHUH,
MPOJYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOTeOIIeHO30B M KOCHCTEM, OCOOCHHOCTH MPOLIECCOB:
HACJIEICTBEHHOW  W3MEHYMBOCTH,  €CTECTBEHHOTO
orOopa,  BHI000pa3OBaHUs,  MPHUCIOCOOICHHOCTH
OpPraHU3MOB, JCHCTBHUS HKOJIOTMYECKUX (PAKTOPOB Ha
OpraHu3MBbl, TMEpeHOca BEUIECTB M IOTOKA SHEPTHH B
9KOCUCTEMaX, AQHTPONOTEHHBIX ~ M3MEHEHUH B
HKOCHUCTEMAX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB
U OHMOTCOXMMHUYECKUX ITMKIOB B Owocdepe; yMmeHHe
NPUMEHSTh TOJNYyYCHHbIE 3HAHUS UISI OOBSCHEHHUS
OMOJIOTUYECKHUX MPOIIECCOB U SIBICHUMU, NIl MPUHSATHUS
IIPAaKTUYECKUX PEIICHWM B IOBCEIHEBHOM JKHU3HHU C
1eNbl0 o0ecrieueHus: Oe30MacHOCTH CBOETO 3/I0POBBS U
3I0POBBSI  OKPY)KAIOUIMX JIIOJCH, COONIOJCHUS HOPM
rPaMOTHOTO TIOBEJCHHUS B OKPYXKAIOMIEH MNPUPOIHON
cpene, TOHUMaHHE HEOOXOIUMOCTH HCIOIb30BAHUS
JTOCTHKEHU N COBpEMEHHOMU Oouoaoruu TUTSE
PalMOHAIEHOTO MPHPOJIONIONIE30BAHMS; YMEHHE PEIIaTh
JJIeMEHTapHble OWOJIOTUYECKUE 3a/ayd, COCTaBIATH
CXEMBI TEPeHOCa BEIIECTB M IHEPTUU B IKOCHCTEMax
(Lenu MHUTaHWA); YMEHHE BBIMOIHATH J1a0OpATOPHBIE U
IpakTHYecKue paboThl, CcOOMIOAATh MpaBWiIa IpHU
pabote ¢ y4eOHBIM U J1a00paTOPHBIM O00OPYIOBAaHUEM;
YMEHHE KPUTHUYECKH OIICHWBATh W HMHTEPIPETUPOBATH
UH(POPMALINIO OMOJIOTUYECKOTO COJIepKaHU4,
BKITIOYAIOIIYIO0 TICEBJIOHAYYHBIC 3HAHUS W3 Pa3INYHBIX
UCTOYHHUKOB  (CpelacTBa  MaccoBod  HMHQOpmMaiuw,
HAYYHO-TIOMYJISIPHBIE ~ MaTepUaibl), pacCMaTPUBAThH
rio0anbHbIe HKOJIOTHYECKUE po0IeMBI
COBPEMEHHOCTH, (hOpMUPOBATH MO OTHOUICHHIO K HHUM
COOCTBEHHYIO HO3MIIUIO; yMeHue CO3/1aBaTh
COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIICHHUS,
00o01mas OMOJIOTNYECKYIO UH(POPMALIUIO u3
HECKOJIbKUX HCTOYHUKOB, TPAMOTHO HCIOJIB30BATh
NOHATUIHBIN anmapaTt OMOJIOTHH.

Yceoennvie snanus:

c(OpPMHPOBAHHOCTh 3HAHHH O MECTE U POJIU OMOJIOTHU
B CHCTEME HAy4JyHOTO 3HAHHS ECTECTBEHHBIX HAyK, B
(GOpMHpPOBAaHUN COBPEMEHHOH €CTEeCTBEHHO-HAyYHOU
KapTHHBI MHpa U HAyYHOTO MHPOBO33PEHHS, O BKIIAJIEC
pPOCCHMCKMX U 3apyOeXHbBIX Y4EHBIX-OMOJIOTOB B
pa3Butue Ouonoruu, (QYHKIMOHAJIBLHOW TIPaMOTHOCTHU
YeJoBeKa I pPELIeHUs >KM3HEHHBIX 3a/a4; YMEHHE
PacKpBIBaTh COAEp)KaHUE OMOJOTHUECKUX TEPMHUHOB M
NOHATUI: JKU3HB, KIJIETKA, OpraHu3M, MeTaboIu3M
(oOMeH BemecTB M MpEeBpalICHUEe YHEPTUH), TOMEOCTa3

Texyumuii KOHTPOJIb:
YMeHHST ~ OLEHUBAIOTCS
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(camoperymsnusi), ypOBHEBas OpTraHHW3allds IKUBBIX
CHCTEM, CaMOBOCIPOU3BEICHUE (penpoaykius),
HACJIEICTBEHHOCTh, M3MEHYMBOCTb, POCT U Pa3BUTHE;
yMEHUE u3JlaraTh OMOJOTHYECKHUE TEOpHUH (KJIETOUHas,
XpPOMOCOMHAsi, MYTallMOHHAs, LEHTpajbHas JI0rMa
MOJIeKyJsipHO# Omonorun), 3akousl (. Mennens, T.
Moprana, H.M. BaBunoBa) m yueHus (0 IeEHTpax
MHOTOOOpa3usi W  MPOUCXOXKACHUS  KYIbTYPHBIX
pactenuii H.W. BaBuioma), onpenensth TpaHUIBl WX
NPUMEHUMOCTH K  JKUBBIM  CHCTEMaM; YMEHHUE
pacKpbIBaTh COJEp)KaHUE OMOJIIOTUYECKUX TEPMHUHOB U
MOHSTHIA: BUJ, TMOMYJSIIHS, TEHO(MOH, 3BOJIOIUS,
JIBIDKYIITHE CHITBI (dakTops) ABOJTIOIUH,
MPUCTIOCOOJIEHHOCTh OPraHu3MOB, BHJA000pa30BaHUE,
9KOJIOTHYECKHE (PaKTOPhI, IKOCHUCTEMA, MPOAYLEHTHI,

KOHCYMCHTHI, PEAYLUCHTHI, e IIUTaHusI,
OKOJIOrH4Y€eCKas IIupamMu/ia, 6I/IOFGOI_IGH03, 61/100(1)epa;
YMCHUC nusjaratb OHOJIOrHYecKue TCOpHUHn

(oBomrormonHass teopust Y. JlapBuHa, CHHTETHYECKas
TEOPHsI DBOJIONMHK), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoabimieBoro cxoactBa K.M. baspa, yepenoBanus
[JIaBHBIX HallpaBlieHUH M myTedl sBomonuu A.H.
CeseproBa, yuenusi o ouocdepe B.M. Bepnauckoro),
OTIpEeNeNATh TPAHUIBI HMX MPUMEHUMOCTH K >KUBBIM
CUCTEMaM;

I[IpomexyTouHas aTTeCTANMS:
HuddepennpoBannplii 3a4eT
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