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1. HOACHUTEJBHAS 3ATIMCKA PABOYEN ITIPOT'PAMMBI YYEEHOT'O
INPEAMETA OYII 10, BUOJIOT'UA

1.1. O6aacTh NpUMEHEHHsI POTrPaMMBbI

PaGouass mporpamma yueO6HOro mpenmera OVYIL.10 buonorus peanmusyercs B mpejaesiax
OCHOBHO# TpodeccnoHabHOM 00pa30BaTeIbHON MPOTPaMMBbl CPETHETO MPOPECCHOHATBHOTO
oOpa3oBaHus (IIporpaMM MOJATOTOBKU CHEIHMATUCTOB CPEIHEro 3BEHa) B COOTBETCTBUU C
@DenepanbHbBIM  TOCYNApPCTBEHHBIM — 00pa3oBaTEeIbHBIM  CTAaHAAPTOM  CPEAHEro  OO0IIero
oOpazoBanusi u PenepanbHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHIAPTOM CpPETHETO
npodeccnoHanbHOro MpodeccnoHansHo obpa3oBanus o crernuanbHocTH 43.02.16 « Typusm u
TOCTEIPUUMCTBO» OTHOcsuIehcs K ykpynHeHHo rpymme 43.00.00 «CepBuc U Typusm» u
COOTBETCTBYET «COLUATBHO-3KOHOMUYECKOMY TPO(HITIO.

Pabouas nporpamma y4eOHOTO mpeaMeTa MOXKET ObITh UCIOJIb30BaHA B 00pa30BaTEIbHBIX
OpraHu3alUsaX CpenHero MpoecCHOHATBFHOTO 00pa30BaHUs, PEATH3YIOMUX IMPOTPAMMBI
cpenHero odmiero oopasoBaHus.

1.2. O0masi XapakTepucTuKa yueOHOI0 npeamera

VYueOusblii mpenmer «buonorus» B cpeaHeM o0iieM o00pa30BaHMM 3aHHUMAeT Ba)KHOE
Mecto. On oOecrieunBaer (opmMupoBaHue y OOydYAIOMIMXCA MPEACTABICHHN O HAay4YHOU
KapTUHE MUpa; pacimupser ¥ 0000mIaeT 3HaHHUS O KHUBOW MpUpOJE, €€ OTIUYUTEIbHBIX
NPU3HAKAX - YPOBHEBOW OpraHM3alldy W HBOJIOIMH; CO34aET YCIOBHS JJIsl: TIO3HAHUS 3aKOHOB
KUBOM mpupoabl, (opMmupoBanus (HYHKIMOHAIBHON T'PaMOTHOCTH, HABBIKOB 3/J0pPOBOTO U
Oe3omacHoro obpasza KHU3HH, KOJOTHUYECKOTO MBIIIICHHS, [IEHHOCTHOTO OTHOUICHUS K JKUBOU
MPUPOJIC U YETIOBEKY.

Bonbmoe 3Hadenune ydeOHBINH mnpenmer «buonorus» wuMeeT TaKkKe Ul pPEHICHUs
BOCIIUTATEIbHBIX M Pa3BUBAIONIMX 3a/lad CpeAHero oO0Iiero oOpa3oBaHUs, COLMATU3ALUU
oOyuaromuxcs. M3ydenne Ouwonormm  obOecrieunBaeT yciaoBus Uit (OPMHPOBAHUS
MHTEIJIEKTyallbHbIX, KOMMYHHMKAIIMOHHBIX M HWH(QOPMAIIMOHHBIX HAaBBIKOB, 3CTETHYECKON
KYJIBTYpBI, CIOCOOCTBYET MHTETPAIlii OMOJIOTHUECKUX 3HAHUH C TPEACTABICHUSIMH U3 JPYTUX
y4eOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKHU, XUMHUHU U Teorpaduu. HazBaHHbIE MOJOKEHUS O
npeHa3HauYeHHH y4eOHOro mpenMera «buomorusy cocTaBWiIM OCHOBY [UIS  ONpEACTICHHS
HOJX0/0B K OTOOpY M CTPYKTYPHUPOBAHHIO €r0 COJEpXKaHMs, MPEICTaBICHHOTO B JaHHOM
porpaMMe.

OT10op conepkanus yuebHoro npenmera «buosnorus» Ha 6a30BOM ypOBHE OCYILECTBIIEH
C TO3UINH KYJIBTYpPOCOOOPA3HOTO IMOAX0/1a, B COOTBETCTBUU C KOTOPBIM 00YYArOIINECs JOJKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HAUUMbIE TSI (POPMUPOBAHMS OOIIEH KyIbTYphl, ONPEAESIONINe
aJIeKBaTHOE TIOBEJICHUE 4YeJIOBEKa B OKpY’Kalollell MNpUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCEHEBHOM JKM3HM M MpakTHU4YecKod jesaTenbHOcTH. (Oco0oe MecTo B 3TOH cuUcCTeMe
3HaHUH 3aHUMAIOT JJIEMEHTBl COJIEPXKAHMS, KOTOPBIE CIIy>)KaT OCHOBOW Uit (DOPMHUPOBAHHUS
MPEJCTaBICHU O COBPEMEHHON eCTECTBEHHO-HAYyYHOW KapTHUHE MHpa U IEHHOCTHBIX
OpPHUEHTAIUSIX JIMYHOCTH, CIIOCOOCTBYIOIIMX TYMaHN3allUN OHOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypHpoBaHHE COJEepXaHUA y4eOHOro Marepuana B MPOrpaMMe OCYIIECTBICHO C
y4€TOM MMPHOPHUTETHOTO 3HAYCHUSI 3HAHHUN 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX JKUBOM TPUPOJIHI,
0 e€ ypOBHEBOW OpraHM3alMU M 3BOJIOLUHU. B COOTBETCTBUU C 3THUM B CTPYKType y4eOHOro
npeamera «BbHOTOTHs» BBIIEIEHBI CISYIONINE COoNepKaTeIbHbIe JIMHUU: «BHONIorns Kak HayKa.
Mertonbsl HaydHOTO TMO3HaHUs», «Kierka kak Owuonormyeckas cucrema», «OpraHu3m Kak
Ouosnorudeckas cucrtema», «CucreMa U MHOTOOOpa3sue OPraHUYECKOTO MHpa», «IBOJIIOLUS
JKUBOU TIPUPOABD, « IKOCHUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTHY.

Jloctuxkenue 1enu u3ydeHus ydyeOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE
oOecrieunBaeTcs pelIeHHEM CIEAYIOIIUX 3a7ayu: OCBOCHHE OOYYarOIIMMHCS CHUCTEMbI 3HaHUU O
OMOJIOTUYECKNX TEOpHUsAX, YUYCHHSIX, 3aKOHaX, 3aKOHOMEPHOCTAX, THIIOTe3aX, IpaBUiaXx,
CIy’)KallluX OCHOBOW i1 (DOpMHUPOBAHHS TPEICTABICHUH O €CTECTBEHHO-HAyYHOW KapTHUHE
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MHUpa, O METO/JaX HAy4YHOTO IO3HAHUsS, CTPOCHUH, MHOTOOOPA3MH U OCOOEHHOCTSX IKUBBIX
CHUCTEM pa3HOr0 YPOBHS OpraHU3alluK, BBIAAIOIMUXCA OTKPBITHAX W  COBPEMEHHBIX
UCCIICIOBaHMSIX B Ouosioruu;  (QopmupoBaHue y  OOYYarOMIMXCS  IMO3HABATENBHBIX,
UHTEJUICKTYyalIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH B Mpollecce aHaau3a JTaHHBIX O MyTSIX
pa3BUTHs B OWOJIOTMH HAy4YHBIX B3TJISIOB, WJEH W TOIXOJOB K W3YYCHHIO JKHUBBIX CHCTEM
pa3sHOTO ypOBHS OpraHM3allMU; CTAHOBJIICHHME Y OOydYaroImuxcs OOmed  KyJIbTYpHI,
(YHKIIMOHATBPHOW TPAMOTHOCTH, pa3BUTHE YMEHUH OOBICHATH M OIICHUBATH SIBICHUS
OKpY’KalOIIero MHpa >KMBOH HPUPOJbl HA OCHOBAaHMM 3HAHWW W OINbBITA, MOJYYECHHBIX TPU
u3ydeHun Ouonoruu; (GOPMUPOBAHME Yy OOYYAIOMIMXCS YMEHHH WIUTIOCTPUPOBATH 3HAUCHUE
OHMOJIOTMYECKUX 3HAaHUH B MPAKTUYECKOW JESITEIHHOCTH YEIOBEKa, PAa3BUTUU COBPEMEHHBIX
MEAMIIMHCKUX TEXHOJIOTUH B arpoOMOTEXHOJIOTUI; BOCIIUTAHNE YOSKIEHHOCTH B BOSMOXHOCTH
MO3HAHUSI YEJIOBEKOM JKUBOW MPHUPOJIBI, HEOOXOJMMOCTH OCPEKHOTO OTHOIICHUS K HEM,
COONIOACHHSI ITUYECKUX HOPM TIPU IPOBEICHUU OMOJOTHYECKHX HCCICIOBAHUI; OCO3HAHUE
[CHHOCTH OHMOJIOTMYECKUX 3HAHWUW JIJIS TOBBIMICHUS YPOBHS SKOJIOTHYECKOW KYJBTYPBI, IS
(GbopMUPOBAaHUS HAYYHOTO MHPOBO33PEHUS; MPUMCHCHHE MPUOOPETEHHBIX 3HAHUNH W YMEHUH B
MIOBCEHCBHOM JKU3HU JUIS OICHKH TIOCJICIACTBUNA CBOCH JEATEIILHOCTH IO OTHOIICHUIO K
OKpy’Karomiei cpene, COOCTBEHHOMY 370pOBbIO, OOOCHOBaHME W  COOJIOJEHHE Mep
PO UITAKTUKH 3a00JICBaHUM.

1.3. MecTto AMCHMUIIMHBI B CTPYKTYpe OCHOBHOIH mnpodeccuoHaNbHOT 00pa3oBaTeIbHOI
nporpamMmbl: 6a30Bas JUCIUIIIMHA 001Ie00pa30BaTEILHOTO IIUKIIA.

1.4. e v 327244 JMCUMIIMHBI — TPeOOBAHMA K IVIAHUPYEMBbIM pe3yJIbTaTaM OCBOCHHS
AUCHHUIJIMHBI:

[lenb n3yuyeHus: yueOHOM TUCHUIUIMHBI - OBJIaJIEHUE 00YUYAIOIIMMUCS 3HAHUSIMH O CTPYKTYpPHO-
(GYHKIIMOHATBHOW OpraHu3allid >KUBBIX CHCTEM pa3HOrO paHra M NPHOOpEeTEeHUE yMEHH
MCIOJIB3YIOT 3TU 3HAHUS JUISl TPAMOTHBIX JIEHCTBUN B OTHOLIEHUH OOBEKTOB KUBOM MPUPOABI U
pelIeHUs Pa3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

IInanupyemsie pe3yjbTaTbl OCBOCHHA Y4eOHOM M CIMIIIMHbBI
1. JIu4HOCTHBIE Pe3yJIbTATHI (@IocC Coo)
rPaxKAaHCKOr0 BOCIIMTAHUSA:
c(OpPMUPOBAHHOCTh I'PaXJAAHCKOW MO3ULIKMK O0YYaromerocsi Kak akTUBHOI'O U OTBETCTBEHHOTO
YJIeHa POCCUICKOro O0IeCTBa;
OCO3HAaHHE CBOMX KOHCTUTYILIMOHHBIX IIpaB U 00s13aHHOCTEH, YBaXKEHHE 3aKOHA U ITPABOIIOPSJIKA;
OPUHITHE  TPAAMIMOHHBIX  HAI[MOHAIBHBIX, OOIIEYENIOBEYECKUX TyMAHHCTUYECKUX U
JIEMOKPAaTUYECKUX LIEHHOCTEM;
TOTOBHOCTb ~ MPOTHBOCTOSATh  HMJICOJIOTHMM  HKCTpPEMH3Ma, HAIMOHAJIUW3Ma, KCEHO(pOoOHH,
JUCKPUMMHALIMY 110 COLMAIbHBIM, PEITUTHO3HBIM, PACOBBIM, HAIIMOHAIIBHBIM IIPU3HAKAM;
TOTOBHOCTh BECTH COBMECTHYIO [ESTEIbHOCTh B MHTEpecax TIpakJaHCKOro oOIIecTBa,
Y4acTBYIOT B CaMOYIIPaBJIIEHUU B 0011e00pa30oBaTeNIbHON OpraHM3allud U JETCKO-IOHOLIECKUX
OpraHu3aIusX;
yMEHHE B3aUMOJEHCTBOBATH C COLIMAIbHBIMU HMHCTUTYTAMH B COOTBETCTBUU C MX (PYHKIUSIMU U
Ha3HA4YCHUEM;
TOTOBHOCTh K T'YMaHHUTAapHOU W BOJIOHTEPCKOU JI€ATEIbHOCTH;
NMAaTPHOTHYECKOr0 BOCIIUTAHUA:
c(hOpMUPOBAHHOCTh POCCHICKON TPaXTAHCKON HJICHTUYHOCTH, TMAaTPUOTH3MA, YBAXKCHHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoaMHON, TrOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOM SA3BIK M KYJIBTYPY, IPOIILJIOE U HACTOSALIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;
LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, HCTOPHUYECKOMY W MIPHUPOIHOMY
HACJIEeIMI0, IAaMATHUKAM, TpaaulusaM HapoaoB Poccuum, noctmxenusmM Poccunm B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYJIE;



6

uzelHas yoexIeHHOCTh, TOTOBHOCTh K CIyXeHHI0 H 3ammre OTedecTBa, OTBETCTBEHHOCTH 32
ero cyapoy;

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HApOAa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTh OIICHMBAIOT CUTYAlUIO0 W MPUHUMAIOT OCO3HAHHBIE PEIICHHS, OPUEHTUPYACH Ha
MOpabHO-HPABCTBEHHbBIE HOPMBI U LIECHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYyAyLIero;

OTBETCTBEHHOE OTHOLIEHME K CBOUM POJIUTENSIM U (WIHM) IPYIMM WIE€HAM CEMbH, CO3JaHMIO
CEMbHU Ha OCHOBE OCO3HAHHOI'O IPUHATHUS LEHHOCTEM CEMENWHOM JXKU3HU B COOTBETCTBUHU C
TpaguuusaMu HapoaoB Poccnu;

3CTEeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLICHWE K MHpPY, BKJIIOYAs ACTETHUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa U OOIIECTBEHHBIX OTHOLICHHIA;

CIIOCOOHOCTh BOCHPUHHMMAIOT Pa3IMuHbIe BUIbl MCKYCCTBA, TPAJAULIMU U TBOPUYECTBO CBOETO U
JPYTUX HApOJOB, OUTYIIAOT 3MOLUOHAIBHOE BO3ACHCTBUE UCKYCCTBA;

yOEKIEHHOCTh B 3HAYMMOCTU JJIsi JIMYHOCTH U OOIIECTBa OTEYECTBEHHOTO WU MHPOBOIO
HCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAAULMI U HAPOJHOTO TBOPUYECTBA;

TOTOBHOCTb K CaMOBBIPA)KEHHIO B Pa3HbIX BHMJIaX MCKYCCTBA, CTPEMJICHUE IPOSBIIATH KauecTBa
TBOPYECKOM JINUHOCTH;

(pM3MYecKOro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTH 3J0POBOr0 M Oe3omacHoro o0pasza >KU3HH, OTBETCTBEHHOT'O OTHOILIEHUS K
CBOEMY 3/I0POBBIO;

NOTPEOHOCTh B (PU3UYECKOM COBEPIICHCTBOBAHHMM, 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JeSITEIIbHOCTBIO;

AKTUBHOE HEMPHUSATHE BPEIHBIX MPUBBIUEK W MHBIX (HOpPM MpUUMHEHHUS Bpena GU3NYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

TPYAOBOI0 BOCIIMTAHMSA:

TOTOBHOCTb K TPY/ly, OCO3HAHHE LIEHHOCTU MacTepCTBa, TPY10JII00HE;

TOTOBHOCTb K AaKTMBHOM JAEATEIbHOCTH TEXHOJIOTMYECKOM M COLMAIBHOW HAIpPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBAIOT, IUIAHUPOBAIOT M  CAMOCTOSITEIBHO  BBINOJIHATH — TaKylO
JIeATEIbHOCTb;

UHTEpEC K pa3nyHbIM cdepaM MpodecCHOHANbHON JeATENbHOCTH, YMEHHE COBEpLIAIOT
0CO3HaHHBII BHIOOD OyyIIel mpodeccuu 1 peaan30BbIBAIOT COOCTBEHHBIE )KU3HEHHBIE TJIaHbI;
TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPAa30BAHUIO HA MPOTSKEHUH BCEH KU3HU;
IKOJOTHYECKOr0 BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh ~ JKOJIOTMUECKON  KyJbTYpbl, IOHUMaHHE  BJIMSHHUS  COLIMAIBHO-
DKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME IPUPOJHON M COLMAIBHOW CpeIbl, OCO3HAHUE
100aTBHOTO XapaKTepa HKOJIOTHYECKUX TTPOOIIeM;

IUTAHUPOBAHWE M OCYLIECTBIIEHUE ACHCTBUM B OKPYJKAIOLIEH Cpelie Ha OCHOBE 3HAHMs LieJeil
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HETPUATUE NEHCTBUM, IPUHOCSILNX BPE OKPYKAIOIIEH CPELE;

yMEHHE IPOrHO3UPOBAIOT HEOJIAroNnpHUsATHbIE SKOJIOTHYECKHE MOCIEeICTBUS MPEeIIPUHUMAEMBIX
JEHCTBUM, IPEAOTBPALLAIOT HUX;

paciIMpeHHe OmbITa AeATeIbHOCTH IKOJIOTUYECKOM HallPaBI€HHOCTH;

HeHHOCTH HAYYHOI'0 NO3HAHHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HayKM M OOIIECTBEHHOM NpPAKTUKH, OCHOBAHHOTO Ha JAMAIOre KYJIbTYp, CIIOCOOCTBYIOILETO
OCO3HAHUIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEpIICHCTBOBAHUE SI3bIKOBOM M UWTATEIbCKOW KyJIbTYpbl KaK CpeACTBa B3aUMOJICHCTBUS
MEXIY JI0JIbMU U NMO3HAHUS MUDA;
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OCO3HAaHUEC IICHHOCTH H&y‘-IHOfI ACATCIIBHOCTH, TOTOBHOCTH OCYHICCTBIIATH IMPOCKTHYHO U
HCCICO0BATCIIBCKYIO ACATCIIBHOCTh HHAWBUAYAJIbHO U B I'PYIIIIC.

JINYHOCTHBIE Pe3y/IbTAThI OCBOCHHMS Y4eOHOro mnpeavera buoJsiorusi B 0oJbuuei
Mepe J0JIKHbI OTPAKAIT Pe3yabTaThl:

1) rPas’KIaHCKOr0 BOCIIUTAHMSA:

Cc(OPMHPOBAHHOCTh TPAXKAAHCKOM MO3MIMM OOydYarolmerocs Kak akKkTHBHOTO H
OTBETCTBEHHOI'0 WIEHA POCCUICKOro OOIIECTBAa; OCO3HAHUE CBOMX KOHCTUTYLMOHHBIX INpaB U
00s13aHHOCTEH, YBa)KEHUE 3aKOHA M IMPABONOPAAKA; FOTOBHOCTb K COBMECTHON TBOPUYECKOM
JeSITEbHOCTH MPU CO3/1aHUM YUeOHBIX IPOEKTOB, PELICHNH YUYEOHBIX U [T03HABaTEIbHbIX 3a/1a4,
BBIIIOJIHEHUH  OMOJOTMYECKHX JKCIEPUMEHTOB; CIIOCOOHOCTh OMNPEACSATh COOCTBEHHYIO
HO3MILIMIO IO OTHOILEHHIO K SIBJIEHUSIM COBPEMEHHOM )KU3HU U OOBACHATH €€; yMEHHE yUYUThIBATh
B CBOUX JEHCTBHUAX HEOOXOAMMOCTb KOHCTPYKTHBHOTO B3aMMOJCHCTBHS JIOACH C pa3HBIMU
yOeXIeHUSAMH, KYyJbTYPHBIMH LEHHOCTSIMM U COLIMAJIbHBIM IIOJIO)KEHUEM; T'OTOBHOCTh K
COTPYJIHUYECTBY B MPOLIECCE COBMECTHOIO BBINOJIHEHUS Y4YEOHBIX, I103HABATEIbHBIX U
UCCIIEOBATEIbCKAX 33/a4, YBAXUTEJIBHOIO OTHOLIEHUS K MHEHHMIO OIIIOHEHTOB IIpU
00CYX/IEHUH CIIOPHBIX BOIIPOCOB OMOIOTHYECKOTO COJIEPKAHUS; TOTOBHOCTh K TYMaHUTAPHON U
BOJIOHTEPCKOM AEATEIbHOCTH;

2) NATPHOTHYECKOI0 BOCIIUTAHUSA:

C(OPMHUPOBAHHOCTb  POCCUHCKOM  Ipa)KIaHCKOM  MJEHTUYHOCTH, MaTPUOTH3MA,
YBaXEHUsI K CBOEMY HapoJly, 4yBCTBAa OTBETCTBEHHOCTU mepea PoauHO#, ropmoctu 3a cBoi
Kpa#, cBoro PonuHy, CBOM A3BIK M KyJbTYpy, NPOILIJIOE U HACTOALIEE MHOTOHALMOHAJIBHOIO
Hapoaa Poccuy; eHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEOUIO0 U NaMSITHUKaM MPUPOAbI,
JOCTIKeHUsIM Poccum B Hayke, HCKYCCTBE, CIHOPTE, TEXHOJOTHSX, TpPYJAE; CIOCOOHOCTb
OLICHMBATh BKJIAJ POCCUICKUX YYEHBIX B CTAHOBJIEHHE M DPA3BUTHE OMOJIOTMM, MOHUMAaHUS
3HAa4YeHUsi OMOJOrMM B IO3HAHUU 3aKOHOB IPUPOBI, B JKU3HU YEJIOBEKAa U COBPEMEHHOI'O
oOuiecTBa; wujaelHas yOEXKIEHHOCTh, TOTOBHOCTh K CHyKeHUI0 U 3amure OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 Cy/1b0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HaHME JYXOBHBIX IIEHHOCTEHl poccuiickoro Hapojaa; chOpMUPOBAHHOCTb
HPABCTBEHHOI'O CO3HAHMSI, STHYECKOIO IOBEJIEHHUS; CIHOCOOHOCTh OLIEHHWBATh CHUTYalUI0 U
IIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHUPYSICh HAa MOPAIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTHU; OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHUE YCTOMUMBOIO OYyIyIlEro; OTBETCTBEHHOE
OTHOLIEHHE K CBOMM DOIMUTENSM, CO3JAHUI0 CEMbUM HA OCHOBE OCO3HAHHOIO IIPUHATHUSA
LIEHHOCTEN CEMENHOM )KM3HU B COOTBETCTBUH C TPAIULIMIMU Hapo 0B Poccuu;

4)3cTEeTHYECKOT0 BOCTIUTAHUS

ACTETUYECKOE OTHOILIEHNE K MUPY, BKJIIOYask 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO
TBOpYECTBA, CIOPTa, TpyJa, OOIIECTBEHHBIX OTHOILEHHWH; MOHUMAaHHE H3MOIMOHAIBLHOTO
BO3/ICIICTBUS KUBOI NMPUPOBI U €€ IIEHHOCTH; TOTOBHOCTh K CAMOBBIPAYKEHUIO B Pa3HbIX BUAAX
UCKYCCTBa, CTpEMJIEHHE MPOSBIATH KauecTBa TBOpUecKo nuuyHocTH; PenepanbHas pabouast
nporpaMmma |

S) ¢usuyeckoro BocnUTaHUS, (OPMHPOBAHHSA KYJIbBTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIAroOnoJay4usi:

MOHMMaHWE W pealu3alus 370pOBOT0 M 0Oe30macHoro obpasza KHU3HM (370pOBOE
nuTaHue, coOII0IeHHe TUTHEHNYECKUX MPaBWI U HOPM, cOaJaHCUPOBAHHBIA PEKUM 3aHATUN U
OTIbIXa, peryispHas pusnueckass akTUBHOCTb), OEPEXKHOIr0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO
OTHOIIEHUSI K COOCTBEHHOMY (PM3UYECKOMY M MCUXHUECKOMY 3/I0pPOBbIO; TOHUMAHNE [IEHHOCTH
OpaBWI HHAMBHIYaJbHOIO M KOJUJIEKTUBHOIO O€30MacHOTO TIOBEACHUS B CHUTYyalUsX,
YTPOKAIOLIUX 3/J0POBbI0 M JKU3HU JIIOAEH; OCO3HAHUE TMOCJIEICTBUNH U HENPUATUS BPEIHBIX
npuBBIYEK (YIOTpeOIEHUS aJIKOT0JIsl, HAPKOTHUKOB, KYpEeHUS);

6) TPy10BOr0 BOCIIUTAHUSA:
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TOTOBHOCTb K TPYZY, OCO3HAHHME LIEHHOCTH MAacCTepCTBa, TPYAOII00ME; TOTOBHOCTH K
AKTUBHON JI€ATEIbHOCTH TEXHOJIOTUYECKOM M COLMaibHOM HANpaBIEHHOCTH, CIIOCOOHOCTH
MHULMUPOBATh, IUIAHUPOBATh U CAMOCTOSITEIbHO BBIIIOJIHATH TAKyHO JESTENBHOCTb; HHTEPEC K
pasin4HbIM chepaM podecCHOHATBHON AeITeNbHOCTH, YMEHHE COBEPIATh OCO3HAHHBIN BBHIOOD
Oyaymeld mpodeccur M peaan30BBIBATH COOCTBEHHBIE J>KM3HEHHBIC IUIAHBI, TOTOBHOCTH H
CHOCOOHOCTh K 00pa30BaHUIO U CAaMOOOPA30BaHMIO HA MPOTSKEHUN BCEH KU3HM;

7) 3K0J10THYECKOr0 BOCTIMTAHUSA:

9KOJIOTUYECKH LeJIeCO00pa3HOe OTHOIIEHHE K MIPUPOAE KaK HCTOYHUKY J>KU3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBAHMS; IIOBBIIICHUE YPOBHSA JKOJOTMYECKOW KYJBTYpBI:
IprOOpeTEeHNE OMNbITA IUIAHUPOBAHUS MOCTYIKOB U OLEHKH UX BO3MOXHBIX IOCIEICTBUH IS
OKpYXKalollel cpelibl; 0CO3HAHUE TTI00aIBHOrO XapakTepa 3KOJIOTHUYECKUX NMPOoOIeM U IMyTel nux
peLIeHUs]; CIIOCOOHOCTh HCIOJb30BaTh IMPUOOpETaeMble NPU H3Y4YEHUU OUOJIOTUM 3HAHUSA U
YMEHHUSI TIPH PEUICHHH NpoOJeM, CBSI3aHHBIX C PAMOHAIBHBIM TMPHPOIONOIb30BaHUEM
(coOmroneHue mpaBuil MOBEIEHUS B IPUPOAE, HAIIPABICHHBIX HA COXPAaHEHHE pPaBHOBECUS B
IKOCHUCTEMAaX, OXpaHy BHJOB, JKOCHCTEM, OHOC(Epbl); aKTHBHOE HEIpHUATHE ACHUCTBU,
OPUHOCALIMX  BpeJ  OKpYXKarolled  NpUPONHOM  cpeae, yMEHHE  IPOTHO3MPOBATH
HEOJIarONpUATHBIE  DKOJIOTMYECKUE  TOCIEACTBUS  MPEANPUHUMAEMBIX  JEUCTBUH U
OpeoTBpallaTh UX; HaJUYMe pa3BUTOrO SKOJOTMYECKOI'O MBIIIJICHHUS, 3KOJIOIMYecKOn
KYJbTYpPbl, OIIBITA JI€ATEIbHOCTH SKOJIOTMUYECKON HAIlPaBICHHOCTH, YMEHUS PYKOBOJCTBOBAThHCS
UMM B [103HaBaTEJIbHOM, KOMMYHUKAaTUBHON U COLIMAIBbHOM MPAaKTUKE, TOTOBHOCTU K YYacTHIO B
IPAKTUYECKON JIEATENbHOCTH SKOJIOIMUYECKON HampaBiieHHOcTH; DenepanpHas padouast
nporpamMma

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HayKd M OOIIECTBEHHOM MpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYyJIbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MeCTa B IMOJUKYJIbTYPHOM MHpPE; COBEpPLICHCTBOBAHUE
A3BIKOBOM M UYMUTATENbCKOW KYyJBTYpbl KaK CpEACTBAa B3aWMOJAEWUCTBUSI MEXIy JIOAbBMHU U
NO3HAHUS MHpA; MOHMMaHME cnenu(uku OHOJIOTMM KaK HayKd, OCO3HaHUs e€ poilu B
(OpMHUPOBAHNUN PALIMOHATIBHOTO HAYYHOI'O MBINUICHUS, CO3AAHUU LEIOCTHOTO IMPEICTaBICHUS
00 OKpyXawlIleM MHpe KaK O €IWHCTBE IpPHUPOJbl, YelloBeKa U OOIIecTBa, B IO3HAHHH
IPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHWH MPOOJIEM COXPAaHEHHUs NPUPOIHOIO PaBHOBECHS;
yOexIEHHOCTh B 3HAUMMOCTH OMOJIOTUH JJISi COBPEMEHHOM IIMBUIU3AIMH: 00eCIIeYeHUsI HOBOTO
YPOBHSI Pa3BUTHS MEIUIMHBI, CO3/JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX pellaTh
pecypcHble TMpoOJieMbl Pa3BUTUS 4YeNOBEYECTBA, IOMCKA MyTeHl BbIXOJa U3 TIIOOATBHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecreueHus nepexoa K yCTONYMBOMY Pa3BUTHIO, PAllMOHATILHOMY
UCTOJIb30BaHUIO TPUPOAHBIX PECYypcoB U (OPMHUPOBAHMUIO HOBBIX CTaHAAPTOB >KU3HU;
3aMHTEPECOBAHHOCTh B TMOJYYEHHWU OWOJIOTMUECKUX 3HAHUW B IEJAX MOBBIIEHUS O00Ien
KYJIbTYpbl, €CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH, KaK COCTaBHOW YacTH ()yHKIIMOHAJIbHOU
rPaMOTHOCTH OO0ydwarommxcs, popmMupyemMol npu U3yuyeHUH OMOJIOTHH; MOHUMAaHHE CYLHOCTU
METO/IOB T03HAHMS, MCHOJIb3YEMbIX B ECTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOIb30BaTh
MojlyyaeMble 3HaHUS Ui aHalu3a U OOBACHEHUs SBJICHMH OKpY)KAloIIero Mupa U
OPOUCXOAMIMX B HEM H3MEHEHMH, YMEHHE JelaThb OOOCHOBaHHBIE 3aKJIIOUEHHUS Ha OCHOBE
Hay4yHBIX ()aKTOB U HMEIOLIUXCA JAHHBIX C I€JIbI0 TOJYYEHHsS] JOCTOBEPHBIX BBIBOJIOB;
CHOCOOHOCTh CAMOCTOSITETILHO MCIIOJIb30BaTh OMOJOTMUYECKUE 3HAHUS JJIS pelleHus mpolieM B
peasbHbIX KM3HEHHBIX CUTYallUsIX; OCO3HAHUE IIEHHOCTH HAy4YHOU NesATeNbHOCTH, TOTOBHOCTH
OCYLIECTBIISATh NMPOEKTHYIO U MCCIEN0BATENBCKYIO JEATEIBHOCTh MHANBUAYAIBHO U B TPYIIIIE;
TOTOBHOCTb M CIIOCOOHOCTH K HEMPEPHIBHOMY 00OPAa30BaHUIO U CaMOOOPA30BAHUIO, K AKTUBHOMY
MOJIYYEHHIO HOBBIX 3HAHUH MO0 OMOJIOTUU B COOTBETCTBHUHU C KU3HEHHBIMH MMOTPEOHOCTAMHU.

2. MeTanpeaMeTHbIe pe3yJibTaThl

Metanpeamernbie pe3yiabTarel 1m0 P®I'OC | Konkperu3zoBanHble  MeTanpeaMeTHbIE
COO pe3yJbTaThl




OsgiaieHHe YHHBEPCAJIBLHBIMH Y4eOHBIMH
T03HABATEJILHBIMH el CTBUSIMU:

a) 0a30BbIE JJOTHYECKHUE ICHCTBU:
CaMOCTOATEIILHO (HOPMYIUPOBATH U
aKTyaJM3UpOBaTh MIPOOJIEMY, pPACCMAaTPUBAIOT €€
BCCCTOPOHHE;

YCTaHABJIMBAIOT CYIIECTBEHHBIN MPU3HAK WU
OCHOBAHMS IS CPABHCHHMSI, KJIacCU(DUKAIIUN U
000011IeHH S

OIPEENIATh ECIU AEATCILHOCTH, 3aJaBal0T
[apaMeTpbl U KPUTEPUU UX JOCTUKCHUS,
BBISIBIIATH 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B
paCCManI/IBaeMBIX SIBJICHHUAX

BHOCHTBH KOPPEKTUBBI B J€ITEIHHOCTD,
OLICHUBAIOT COOTBETCTBHE PE3YJITATOB LIEIISIM,
OLIEHUBAIOT PUCKH IOCIIEACTBUI IEATCILHOCTH;
pa3BI/IBaIOT eraTI/IBHoe MBIIIJICHUC HpI/I peHIeHI/II/I
JKH3HCHHBIX TIPO0JIeM;

CaMOCTOSITENILHO dbopmynrpoBath u
aKTyaJIM3UPOBAThH npoOiemy,
paccMaTpuBaTh eé BCECTOPOHHE;

UCIIOJIb30BaTh HPH  OCBOCHHU  3HAHUIA
NpUEMBI JIOTHYECKOTO MBIIUICHUS (aHaIN3a,
CHHTE3a, CpaBHEHHWs,  KJIACCHU(HUKAIHH,
000011eHus), pacKpbIBaTh CMBICIT
OMOJIOTMYECKUX TIOHATHH (BBIACIATH HX
XapaKTepHbIe NPU3HAKH, YCTAHABIMBATH
CBSI3M C JPYTMMH TIOHSATHSMH); ONPEACIISATh
LeNU JeITeIbHOCTH, 3a/laBas napamerpbl U
KPUTEPHU MX JIOCTIDKCHUS, COOTHOCHTb
pE3yJIbTaThI JEATSIILHOCTH c
HOCTABJIICHHBIMH  LEJISIMH;  KCIOJIb30BaTh
OMONIOTMYECKUE TOHATHS Ui OOBSCHECHUS
(GakTOB M SBICHHH JKUBOH IPHPOIBL;
CTPOUTH JIOTMYECKHUE paccyxIeHus
(MHIyKTUBHBIE, JCAyKTHBHBIC, o
AHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH U
HPOTHBOPEUUSI B paccMaTpHBaeMbIX
SIBJICHUSIX, (OPMYJIUPOBATh BBIBOJBI U
3aKITIOYCHHS; OPUMCHSTH CXEMHO-
MOJICJIBHBIE CPENCTBA JUIS IIPEICTaBICHUS
CYILIECTBCHHBIX CBSI3¢l W OTHOLICHHH B
U3y4aeMbIX OHMOJIOTHYECKHX OOBEKTaX, a
TaKke MPOTHBOPEYMH  Pa3HOro  poja,

BBISIBIICHHBIX B pa3IMYHBIX
MH(POPMALMOHHBIX HCTOYHHKAX;
pa3palaThIBaTh IJIaH PELICHUS MPOOJIEeMBI ¢
y4E€TOM aHaiM3a HUMEIOIIUXCS
MaTepuaIbHbIX u HeMaTepHaIbHBIX
peECYpCOB; ~ BHOCUTb  KOPPEKTHBBI B

JIeITEIIbHOCTh, OIICHUBATh COOTBETCTBHE
pe3yiabTaTOB LEJISAM, OIIEHUBATh PUCKHU
IMOCJICICTBUI JIESATCILHOCTH;
KOOPJIMHHUPOBATh W BBINOIHATH pPaboTy B
YCIOBHSIX pPEabHOTO, BHPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHUS,
pa3BUBaTh KPEATHBHOE MBIIUICHUE TIPH
pEIICHUH KU3HEHHBIX MPOOIIEM.

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:
BJIaJICTh HaBbIKAMU y4eOHO-HCCIIE0BATENBLCKON 1
HpOGKTHOﬁ JCATCIIbHOCTH, HAaBBIKAMU
paspernieHus npooiaem;

CIOCOOHOCTH ¥ TOTOBHOCTH K CAMOCTOSITEIIEHOMY
MOMCKY METOJIOB pelIeHHsI MPAKTUYECKUX 337124,
MMPUMCHCHUIO PA3JIMYHBIX MCTOAO0B ITO3HAHUSA,;
OBJIa/ICHUE BUJIAMH JESTEIBLHOCTH I10 MOJTYyYSHHIO
HOBOI'O 3HaHUA, €TO UHTCPIPETAINH,
peoOpa30BaHUI0 M MPUMEHEHHIO B Pa3IMYHbIX

BIAACTh HaBBEIKAMH y4eOHO-
HCCIIeI0BaTEIbCKOM u MIPOEKTHOMN
NEeATETLHOCTH, HAaBBIKAMH  Pa3pEIICHHS
npo0sieM, cmoCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEIIbBHOMY MTOUCKY METOH0B
perieHus MPAKTUYECKUX 3ajad,
MIPUMEHEHHUIO Pa3ITUIHBIX METOH0B
MO3HAHMS; UCIONb30BaTh PA3JIMYHBIE BUJIbI
JEATETLHOCTH IO  TOJYYEHHUI0O HOBOTO
3HAHMS, ero MHTEpIpeTalNH,
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y4eOHBIX CHTYAIUsIX, B TOM YHCIIC TIPU CO3TaHHUH
y4e€OHBIX M COLUAIBHBIX TPOEKTOB;
(dbopMUPOBaHNE HAYYHOTO TUIIA MBIIUICHUS,
BJIa/ICHUE HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMU
MOHSITHSIMA U METOJIaMU;

CTaBUTh U (POPMYIUPOBAIOT COOCTBEHHBIC 3a/1a4H
B 00pa30BaTENbHON IEATEIBHOCTH M KU3HEHHBIX
CUTYaLUAX;

BBISBJISITH IPUYMHHO-CIICJICTBEHHBIC CBSI3H U
aKTyaJIn3UpPOBaTh 33/1a4y, BBIIBUTAIOT THIIOTE3Y
€¢ peIICHHs], HAXOUTh APTYMEHTBI JJIs
JI0Ka3aTeNNbCTBA CBOMX YTBEPKACHUIM, 3a/1a10T
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHATU3UPYIOT MOJYyYEHHbBIE B XOJ€ PEIICHUS
3aJ1a4¥ Pe3yJIbTAThl, KPUTHICCKH OICHUBAIOT UX
JIOCTOBEPHOCTH, POTHO3UPYIOT U3MEHEHHUE B
HOBBIX YCJIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBAIOT
PUOOPETEHHBIN OMBIT;

pa3palaThIBalOT IJIaH peuIeHus MpoOIeMbl C
Y4eTOM aHaJIN3a UMEIOIINXCS MaTePUATbHBIX H
HEMaTepUalbHBIX PECYPCOB;

OCYILECTBIISITh IIEJICHANIPABIICHHBII ITOMCK
MepeHoca CpeICTB U COCOOOB IEHCTBUS B
poQECCHOHATIBHYIO CPEY;

YMETbh NEPEHOCUTH 3HAHUS B IO3HABATEIbHYIO U
NPAaKTUYECKYIO O0JIACTH KU3HEACATEIbHOCTH;
YMETh HHTETPUPOBATh 3HAHMSI U3 PA3HBIX
MPEAMETHBIX 00JIaCTEH;

BBIIBUTAIOT HOBBIC UJCH, TTPEIIaraioT
OPUTHHAIILHBIC TTOIXO0/IBI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 334U, JOMYCKAIOIIHE
ATBTCPHATHBHBIC PEIICHHUS;

npeoOpa3oBaHUI0O W MPUMEHEHHIO B
y4eOHBIX CHUTyalUsAX, B TOM 4YHCIE NPH

CO3JJaHUM  Y4YEeOHBIX M  COLMAIbHBIX
MPOEKTOB; (opMHUpOBaTH HAY4YHBIA THUI
MBIIICHHUS, BJIAJICTh Hay4YHOU

TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATUAMHU U
METOAAMHU; CTaBUTh M  (HOPMYJIHPOBATH
coOCTBEHHBIE 3aJladyl B 00pazoBaTeIbHON
ACATCIBHOCTH MW JKU3HCHHBIX CHUTYyalUIX,
BBISIBJISITH IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U U
AKTYyaJIM3UpPOBATh 3aavy, BBIJIBUT'aThb
TUIIOTE3Y ed pelIeHus, HAXOIUTb
apryMeHThl ISl JI0Ka3aTeIbCTBA CBOUX
YTBEP)KIACHUM, 3ajqaBaTh IapamMeTpbl U
KpuTepuu pelienus; aHAJIM3UPOBATh
MOJlyYeHHbIE B XOJE€ peUIeHHs 3aJayu
PE3YyJIbTaThl, KPHUTHYCCKHU OLCHUBATH HUX
JIOCTOBEPHOCT, MIPOTHO3UPOBATH
HN3MCHCHHUC B HOBBIX YCJIOBHAX, JaBaTb
OIICHKY HOBBIM CHUTyallUsM, OLEHUBATh
IPUOOPETEHHBIM  OMBIT;  OCYIIECTBIATH
1[eJIeHaNPaBICHHbBIN MOMCK  TepeHoca
CpeACTB M CHOCOOOB  JEHCTBUS B
pohecCuoHaNBHYI0 cpeny; YMETh
NEPCHOCUTL 3HAHUA B IMO3HABATCIBbHYIO U
MPAKTHYECKYIO obnactu
KUBHCACATCIbHOCTHU,; YMCTh UHTCIPUPOBATH
3HAaHUS M3 PA3HBIX MPEAMETHBIX O0JacTei;

BBIJIBUTAaTh  HOBBIE  HWJEH, TMpeaiaraTh
OpPUTMHAJIBHBIE TOAXOABl W pElIeHus,
CTaBUTh POOJIEMBI 151 3a7a4H,

JAO0ITYyCKaromue aJiIbTCPHATUBHBIC PCILICHU .

B) paboTta ¢ uHpopmaruei:

BJIAJIETh HaBBIKAMH MOJyYeHHS WHPOPMAIIUU U3
HCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIILHO
OCYIIECTBIIATH OUCK, AaHAIN3, CHCTEMAaTHU3AIHIO
U MHTEPIIpEeTaLU0 HH(OpMAIMK Pa3InIHbIX
BUIOB U (POPM TIPEICTABICHHUS;

CO3/1aBaTh TEKCTHI B PA3JIMYHBIX opMaTax ¢
y4eTOM Ha3HaueHHsI MH(POPMAIINU U [IETEBOM
ayJIUTOPUH, BBIOMpasi ONTUMAIbHYIO (GOpMY
NPEJICTAaBIICHNS U BU3yaJIH3allHH;

OLIEHUBAIOT  JIOCTOBEPHOCTh,  JIETUTUMHOCTb
UHPOpPMAILINK, €€ COOTBETCTBHE IPABOBBIM H
MOpPaJIbHO-ITUYECKHUM HOpMaM;

UCTIONIB30BaTh CpEeACTBa HWH(POPMAIMOHHBIX |
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH B peEIIeHUH

KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHM3allMOHHBIX  337a4 C  COOJIOJICHHEM
TpeboBaHMI IPrOHOMHKH, TEXHUKH
0€30I1aCHOCTH, THUIHMEHBI, PpecypcocOepekeHus,

B) paboTa ¢ nHpopmaruei:
OpPUEHTHUPOBATHCS B Pa3IUIHBIX
HUCTOYHUKAX UHpOpMaLUU (Texcte
y4eOHOro MmocoOusi, Hay4YHO-TOMYJISIPHOI
auTeparype, OHOJOIMYECKUX CIIOBapsX U
CIpaBOYHUKAX, KOMIBIOTEPHBIX  0a3zax
JaHHbIX, B VIHTepHeTe), aHaJIN3UPOBATh
MH(OPMALIMIO Pa3IMYHBIX BHUJIOB U (HopMm
NPE/ICTaBICHUs, KPUTHUECKU OLICHUBATh €&
JIOCTOBEPHOCTh W HEMPOTHBOPEUUBOCTH;
dbopMyaHpoBaTh 3ampOChl U MPUMEHSTH
pa3MYHbIE METOIBI TIPU TIOUCKE M OTOOpe
Ou0JIOTNYeCKOi uHpopMaIuy,
HEOOXOIMMOW MJIsi BBIMOJTHEHUS Y4eOHBIX
3ajiay; MPUOOpPETaTh OMNBIT HCIOJIb30BAHUS
WH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATH KYJIBTYPY
aKTHBHOTO  HCIIONB30BAHUS  PA3IHMYHBIX
MIOUCKOBBIX  CHUCTEM;  CaMOCTOSTEIbHO
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MPaBOBBIX U JTUYECKHUX
nH(pOpMaIMOHHOM 0€30MacCHOCTH;
BJIQ/ICTh HABBIKAMU PACIIO3HABAHUS U 3AIIUTHI
uHpopmaruu, nHGOPMAITMOHHON 0€30MaCHOCTH
JTUYIHOCTH.

HOpM,  HOpPM

BBIOMPATH ONTHMAJIbHYIO bopmy
Ipe/ICTaBICHUS OMOJIOrHYECKOM
uHpopMauu (cxemsl, rpadukuy,

JIMarpaMMbl, TaOJHIbI, PUCYHKH U JIPYroe);
HUCII0JIBb30BAaTh HaquBIﬁ SI3BIK B KadyCCTBC
cpenctBa mpu pabote ¢ OHOIOTHYECKOM
uHpopManuell: TPUMEHSITh XHMHUYECKHUE,
(u3nvecKkre ¥ MaTeMaTHYCCKUEe 3HAKH WU
CHUMBOJIBI, dbopmybl, ab0peBuaTypy,
HOMEHKJIATYypYy, UCIIOJIb30BATh u
peoOpa3oBHIBATh 3HAKOBO-CHMBOJINYECKHE
CpeICTBa HATJISAJHOCTH; BJIaJeTh HABBIKAMU
pacrio3HaBaHMs W 3alIMTHl WH(GOpPMAIHH,
UH(OPMAIMOHHOI 0€30MaCHOCTH JINYHOCTH

Orjaagenue YHUBEpPCAJIBbHBIMHA
KOMMYHUKATHBHBIMHA IleﬁCTBHHMH!

a) oO1uieHue:

OCYIIIECTBJISATh KOMMYHHKAITUU BO BCexX cdepax
JKU3HU,

pacrno3HaBaTh HEBEpOAJIbHBIE CPEICTBA OOIICHHUS,
MMOHUMAIOT 3HAYECHHUE COIMATBHBIX 3HAKOB,
pacno3HaBaTh MPEANOCHITKH KOH(PIMKTHBIX
CUTYyallui ¥ CMSITYAIOT KOH(JIUKTHI;

BIIAJICTh PA3JIMYHBIMU CIIOCOOAMHU OOIIICHUS U
B3aUMOJCHCTBUS;

apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh
CMSTYAIOT KOH()JIUKTHBIC CUTYAIIHH;
Pa3BEPHYTO U JIOTHYHO U3JIaratoT CBOIO TOUKY
3pEHHSI C UCTIOIB30BAHUEM SI3BIKOBBIX CPEJICTB;

a) oOmeHue:

OCYLIECTBIIAAT KOMMYHMKAallUM BO BCEX
chepax >KHM3HU, AKTUBHO Y4YacTBOBAaTh B
JUaJIore WU JUCKYCCHHM II0 CYLIECTBY
oOcyxaaemMoil Tembl (yMEHHME 3aJaBaTh
BOIIPOCBI, BBICKa3bIBaTh CYKICHUS
OTHOCHUTCJIBHO BBIIIOJIHCHUA HpGHHaFaGMOI;'I
3aJa4H, YUUTBIBATh MUHTEPECHI U
COINIACOBAHHOCTH MO3ULIAN IpyTrux
YYaCTHMKOB JHalora WIM JUCKYCCHUH);
pacrio3HaBaTh ~ HeBepOaJbHBIE  CPEIACTBA
oOI1eHus, TOHUMATh 3HaYEHHE COLMATIbHBIX
3HAKOB, MpeaAOChLIOK BO3HHUKHOBCHUA
KOH(UIMKTHBIX CHUTyallud, yMETh CMsI4aTh
KOH(bJ'H/IKTI)I N BECTU INCPETrOBOPELI; BJIAJACTH
pasNUYHBIMM ~ Ccrloco0aMH  OOLIEHHST |
BSaHMOHCﬁCTBHH, IIOHUMAThb HaMCpPCHUA
JIpYTUX JIIOAEH, NPOSIBISITh YBAXXUTEIBHOE
OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOMN
¢dopme (GopMyIHPOBATH CBOM BO3PAKEHUS;
pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO
TOUYKY 3PEHH C UCIOIb30BAaHUEM S3BIKOBBIX
CPEICTB.

0) cOBMeCTHAs JIeSITEIIbHOCTb:

MOHUMAIOT W  HCHOJI30BaTh MPEUMYIIECTBA
KOMaHJAHOW ¥ WHIMBUYaTbHOU paboThI;
BBIOMPAIOT TEMATHUKY U METOJIbI COBMECTHBIX
JEHCTBUI ¢ y4eTOM OOIIUX HHTEPECOB U
BO3MOYKHOCTEH Ka)KJO0TO YjieHa KOJIJICKTUBA,
NPUHUMAKOT LEJIU COBMECTHOW JAEATEIBbHOCTH,
OPraHU30BBIBAIOT W KOOPAWHUPOBATH JEUCTBUSA
MO €€ JOCTHUXKEHUIO: COCTAaBIISITh TJIaH JEHCTBUM,
pacrpenensiatb  poiad €  Yy4ETOM  MHEHHUM
YYaCTHHUKOB, 00CYKIaroT pe3yJIbTaThl
COBMECTHOM paboThI;

OIIEHMBAIOT KAa4ECTBO CBOETO BKJIaJia M KaxKJIOro

IIOHUMAaTb U HCIOJIb30BaTh IIPEUMYILECTBA
KOMaHJAHON U MHAUBUIyalIbHOM pabOThI IPU

pelieHnn OHOJIOTUYECKOMN poOJIeMBI,
000CHOBBIBATH HEOOXOIUMOCTH
MIPUMEHEHUS TPYMIIOBBIX bopm

B3aMMOJICHCTBUSL TIPU pEIICHUU Y4eOHOMH
3ajjaud; BBIOMpPATh TEMATHKYy U METOJIbI
COBMECTHBIX JEHCTBUM C Y4E€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN Ka)KJI0Tr0O 4IeHa
KOJUIEKTHBA; NPUHUMATh LEIU COBMECTHOM
JIeATEIIbHOCTH, OpraHU30BbIBATH u
KOOPAUHUPOBATH JENUCTBUSA o eé
JOCTH KCHHUIO: COCTAaBIATh IIJIAH JCHCTBUU,
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YY4aCTHMKA KOMaHAbl B OOIIMH pe3ynbTaT I0
pa3paboTaHHBIM KPUTEPUSIM;

IpEeJIaraloT HOBBIE MMPOEKTHI, OLIEHUBAIOT UJICH C
HO3ULIMU HOBU3HBI, OPUTUHAILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

KOOPJIMHUPOBATh U BBIIOJIHATH padoTy B
YCIIOBHSX PEaIbHOTO, BUPTYaJIbHOTO U
KOMOHMHUPOBAaHHOI'O B3aUMOJCHCTBUS;
OCYILECTBIISATh MIO3UTUBHOE CTPATETHUECKOE
IIOBEJICHHUE B PA3JIMUHBIX CUTYaLUAX, IPOSIBIATh
TBOPYECTBO U BOOOpakeHUE, OBITh
UHUIMATUBHBIM.

pacrpenensaTb poJii € YYETOM MHEHHM
YYaCTHHUKOB, o0cyX1aTh pe3yabTaThl
COBMECTHOH pPabOTHI; OICHWBATh Ka4eCTBO
CBOEro BKJaJa M KaXJOro YYacTHUKA
KOMaHAbl B  OOmUH  pe3yiapTar 1o
pa3paboTaHHBIM KPUTEpUSM; IpelsaraTh
HOBBIE IIPOEKTHI, OLIEHUBATh MIAEU C
MO3ULIMM  HOBU3HBI,  OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH; OCYLIECTBIATH
MIO3UTUBHOE CTPATETMYECKOE IOBEIACHUE B

pa3IMYHBIX CUTYaIUsX, MIPOSIBIISATH
TBOPYECTBO M BOOOpakeHHe,  OBITh
WHUITMATHBHBIM.

Osgi1aieHHe YHUBePCAJIbLHBIMU
PeryJasiTUBHBIMH J1€HCTBUSIMH:

a) caMOOpTaHU3aIIHS:
CaMOCTOSITENIbHO OCYLIECTBIISATh I03HABATEIbHYIO
JESITEIbHOCTD, BBIABIATH MPOOJIEMBI, CTaBUTh U

dbopMyIIpoBaTh ~ COOCTBCHHBIE  3a7adyd B
00pa30BaTEeIbHONW JIEATCITLHOCTH M YKU3HEHHBIX
CUTYaIIUsX;

CaMOCTOSITENIbHO ~ COCTAaBJIATh IUIAH  PEIICHUS

npoOJeMBl C YYETOM HMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPEIOYTEHUH;
J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuMpsATh paMKU y4eOHOTo MpeMeTa Ha OCHOBE
JIMYHBIX MPEIOYTEHU;

JIeNaloT OCO3HAHHBIM BBIOOp, APryMEHTHUPOBATh
ero, OpaTb OTBETCTBEHHOCTh 32 PEILIECHUE;
OLIEHUBAIOT MPHUOOPETEHHBIN OIBIT;
croco6cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO
HIMPOKOH 3pYJUIMK B Pa3HbIX 007acCTAX 3HAHUM,
MOCTOSIHHO IOBBIIIAIOT CBOM 00pa30BaTENbHBIN U
KyJbTYPHBIN YPOBEHb;

a) caMOOpraHu3aIus:

HCIIOJIb30BaTh OMOJIOrMYECKUE 3HAHMS IS
BBISIBJICHMsSI MpoOJIeM U MX pEUIeHUs B
KU3HEHHBIX M  y4eOHBIX  CHTYyalHusXx;
BbIOMpAaTh Ha OCHOBE OHOJOIMUYECKUX
3HAHUU LIEJIEBBIE U CMBICJIOBBIE YCTAHOBKH B
CBOMX JCHUCTBHAX M  IIOCTyIIKax IO
OTHOUIEHUIO K JXUBOW IPUPOAE, CBOEMY
3I0POBBI0O M 3JI0POBBIO  OKPYXKAIOILHX;
CaMOCTOSITENIbHO OCYLIECTBIIATH
IIO3HABATEJIBHYIO JESATEIBHOCTD, BBISBIATH
npoOnemMbl, CTaBuTh U (HOPMYJIHPOBATH
COOCTBEHHBIE 3a7aull B 0Opa30BaTeNbHON
JESITEIbHOCTH W JKU3HEHHBIX CUTYalUsX;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHUS
po0GIJIEMBI C YUETOM MUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEN U
IPENNOYTEHUH; JlaBaTh OILIEHKY HOBBIM
CUTyallMsIM; paclIMpsATh PaMKU Y4eOHOro
npeaMera Ha OCHOBE JIMYHBIX
NPENOoYTEeHui; JenaTh OCO3HAHHBIN BBIOOD,
apryMeHTHPOBaTh ero, Opathb
OTBETCTBEHHOCTb 3a PELICHHUE; OLEHUBATh
NPUOOPETEHHBIM  OMBIT;  CIOCOOCTBOBATh
(GOpMHPOBAHHIO U TPOSBICHHUIO LIUPOKON
SPYAMIIMM B pa3HbIX O0JIACTAX 3HAHUM,
IIOCTOSTHHO MOBBILIATH CBOM
00pa3oBaTeNIbHbII U KYJIbTYPHBIH YPOBEHb.

0) CaMOKOHTPOJIb:

JaBaTb OLCHKY HOBBIM CUTYyallUAM,
KOPPEKTUBBl B JEATEIBHOCTD,
COOTBETCTBHUE PE3YJITATOB LIEIISIM;
BJIAJICTh HAaBBIKAMHU I103HABATEIbHON peduexcuu
KaK OCO3HaHUS COBEPIIAEMBIX JIEUCTBUU U
MBICJIUTEIIBHBIX IIPOLIECCOB, MX PE3YJILTATOB U
OCHOBaHHIA;

UCIOJIb30BaTh NpUEMbl pe(IeKCHH JUIsl OLEHKH

BHOCUTH
OLICHUBAIOT

0) CAMOKOHTPOJIb:

JaBaTb OUCHKY HOBBIM CUTyallUsdM, BHOCHUTH
KOPPEKTHUBBl B JESTEIBbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEIAM; BIIAJLETh
HaBBIKAMU MTO3HABATENBHON peduiekcuu Kak
OCO3HAHUs COBEPIIAEMBIX JCUCTBUH U
MBICIUTENBHBIX IPOLECCOB, UX PE3YJIHTATOB
U OCHOBaHUM, UCIHOJIB30BaTh IMPUEMBI
pediekcuu Ui OLEHKH CUTYaIlMH, BeIOOpa
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CHUTYyaIlMH, BEIOOpa BEPHOTO PEIICHUS;

BCPHOI'0 pCHICHUA; YMCTh OLICHHUBATL PUCKU

YMETh OIICHUBAIOT PUCKA M CBOEBPEMEHHO | U CBOEBPEMEHHO NPUHHUMATh PELICHUs IO

MPUHUMAOT PEIICHUS M0 UX CHIDKEHUIO; UX CHUXCHHIO; TPUHUMATh MOTHBBI U
apryMEHTBI JIPYyTUX npu aHaJm3e
Pe3yIbTATOB JIESTEIBHOCTH.

B) SMOLIMOHAIbHBIN WHTEIJIEKT, | B) SMOIIMOHAIbHBINA MHTEIUICKT:

Ipernoiararomui copMupoBaHHOCTb: c(OpMHPOBAHHOCTD CaMOCO3HaHUS,

CaMOCO3HaHUS, BKJIIOYAIOIIETO  CIOCOOHOCTH | BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMAIOT

NOHMMAIOT CBOE€ HMOIMOHAIBHOE COCTOSIHUE, | CBOE OMOIIMOHAIILHOE COCTOSIHUE, BHUJETh

BUJICTh HANPABJICHUS Ppa3BUTHA COOCTBEHHOI
OIMOIMOHAIBHON cepbl, OBITH YBEPEHHBIM B

ceOe;

CaMOpETyJIMPOBAHUS, BKJIFOYAOIIETO
CaMOKOHTPOJIb, yMEHHe MPUHUMAIOT
OTBETCTBEHHOCTD 3a CBOE IIOBEJICHHUE,
CIOCOOHOCTH aJIalITUPOBATHCS K AMOIIMOHATBLHBIM
W3MEHEHUSIM U TPOSBIATH THOKOCTh, OBITh
OTKPBITHIM HOBOMY;

BHYTpEHHEMN MOTHBAIIIH, BKJIFOYAOIICH
CTPEMIICHHE K JOCTIDKCHHUIO LIEJTU M YCIeXy,
OITHUMHU3M, WHUIMATUBHOCTD, yMeHUue

JEICTBOBATH, UCXOMS U3 CBOUX BO3MOYKHOCTEN;
AMIATHM, BKIIOYAIOIIENH CIIOCOOHOCTh MOHUMAIOT
SMOLIMOHAIBHOE COCTOSIHUE IPYIMX, YYHUTBHIBAIOT
€ro INpud  OCYLIECTBIEHMHM  KOMMYHHUKaIUH,
CHOCOOHOCTh K COUYBCTBHIO U CONEPEKHUBAHUIO;
COLIMATIBHBIX HaBbIKOB, BKJIFOUYAIOLIUX
CHOCOOHOCTh  BBICTPAaMBAIOT  OTHOIIEHUS  C
IpYTMMHM  JIIOJIbMH, 3a00TUTBCS, MPOSBIATH
UHTEpEC U pa3peraroT KOH(IUKTHI;

HaTpaBJICHUS pa3BUTHS  COOCTBEHHOM
AMOLIMOHAIBHOMN cdepsl, OBITH
YBEpPEHHBIM B cebe;

CaMOPETyJIMPOBAHHUSA, BKJTIOYAIOIIIETO
CaMOKOHTpOITb, yMEHHUE NPUHUMAIOT
OTBETCTBEHHOCTb 332 CBOE TIOBEICHUE,
CHOCOOHOCTh aJIalI TUPOBAThCS K

OSMOIHNOHAJIBHBIM U3MCHCHUAM W NPOABIIATH
FI/I6KOCTL, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAlWH, BKJIOYAOIIECH
CTPEMJICHHUE K JIOCTIKEHHIO LIENU U yCIIeXY,
OIITUMU3M, WHUIIMATUBHOCTS, YMCHUC
JIeiCTBOBATb, UCXOIS u3 CBOMX
BO3MOXKHOCTEIA;

OMIIATHH,  BKIJIIOYAIOUIEH  CIIOCOOHOCTH
NOHUMAIOT  AMOIIMOHAIBHOE  COCTOSHHE
JpYTHX, YUUTHIBAIOT ero pu
OCYHICCTBJICHNN KOMMYHHKalUU,
CHOCOOHOCTh K COYYBCTBHIO U
COMEPEIKUBAHHUIO;

COI[MAJIbHBIX  HAaBBIKOB,  BKITIOYAIOIINX

CIIOCOOHOCTh BBICTPAMBAIOT OTHOILLIEHUS C
JPYTUMH JIIOJIbMH, 3a00TUTHCS, MPOSIBIATH
MHTEPEC U pa3periaroT KOH(IJIUKTHI.

T) IPUHATHE ce0s U IPYTUX JIOACH:

NPUHUMAIOT ce0sl, TOHUMas CBOM HEIOCTATKU U
JIOCTOMHCTBA;

IIPUHUMAIOT MOTHUBBI U apTYMEHTHI IPYTUX JHOAEH
IIPU aHAJIM3€E PE3yIbTATOB AESATEIbHOCTH;
IIPU3HABaTh CBOE IIPABO U IPABO APYTUX JIIOJAEH
Ha OIIMOKH;

Pa3BUBAIOT CIIOCOOHOCTH MOHUMAIOT MU C
MO3UIMH JIPYTOro YeJIOBEeKa.

I') IPUHATHE ce0sl U IPYTHX JIIOACH:
npUHUMaTh  ce0s, TOHMMas CBOHU
HE/IOCTAaTKU U JIOCTOMHCTBA; IPUHUMATD
MOTUBBI ¥ apryMEHTBl JpYyTUX HpHU
aHaIM3€ pe3yJIbTAaTOB JEATEIBHOCTH;
IPU3HABATh CBOE MPABO U MPaBO JPYTUX
Ha OMMOKH;, pa3BUBATH CIIOCOOHOCTH
NOHMMaThb MHpP C TMO3HUIMU JAPYToro
YeJI0BEKa.

3. IIpeameTHBbIE pe3yabTAThI

IIpenmernsble pesyasTatsel no ®I'OC COO

KonkperusupoBanubie
pe3yabtarsl (cu. @PII/IIPII)

NnpeaAMETHbIC

1) chopmMHupOBaHHOCTH 3HAHUI O MECTE M POJIH
OMOJIOTMM B CHUCTEME HAYYHOTO 3HAHUS,
(GYHKIIMOHATIBLHOW TPAMOTHOCTH YeJOBEKa st

BbInycKHUK Oy/1eT 3HAIOT:
c(OPMHUPOBAHHOCTh 3HAHWH O MECTE W POJIH
Oouonoru B

CUCTCMC HAYYHOI'0O 3HAHUSA
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pCHICHUS ) KU3HCHHBIX HpOGHeM;

2) chOopMHPOBAHHOCTh YMEHHsS PACKPBHIBAIOT
COZIepKaHUe OCHOBOIIOJIATAFOIIIIX
OMOJIOTHYECKUX TEPMHUHOB U TOHSTUH: KU3Hb,
KJIETKA, TKaHb, OpPraH, OpPraHu3M, BUI,
HOMYJISIIHNSA, IKOCUCTEMA, OMOILIEHO3,
ouoctepa; Merabonm3M (OOMEH BEIIECTB U
npeBpalieHe SHEPTUH), romeocras
(camoperysius), OMoCHHTE3 Oernka,
CTPYKTYpHasi OpTaHHM3alisl JKHBBIX CHCTEM,
JAUCKPECTHOCTD, caMoperyJranus,
CaMOBOCIIPOU3BEICHUE (perpoayKItwsi),
HACJICJICTBEHHOCTb, U3MEHYUBOCTb,
9HEPro3aBUCUMOCTh, POCT W  Pa3BUTHE,
YPOBHEBast OpraHU3aIlus;

3) chOopMHPOBAaHHOCTH YMEHHUS PACKPBIBAIOT

coaepKaHue OCHOBOTIOJIAraronux
OMOJIOTHYECKUX Teopui u TUIOTE3:
KJIIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM,

SBOJIIOIIMOHHOM, TPOUCXOXKIACHUS JKH3HU U
YeJI0BeKa;

4) chOpMHPOBAHHOCTh YMEHHUS PACKPBIBAIOT
OCHOBOITOJIAraloMKue OMOJIOTHYSCKUE 3aKOHBI 1
sakoHoMepHocTu (I'. Mennens, T. Moprana,
H.N. BaBunosa, 2. I'ekkens, . Mroinepa, K.
bapa), rpaHuIbl UX TPUMEHUMOCTH K JKUBBIM
cHucTeMam;

5) npuobpereHHe  OMbITa  MPUMEHEHUS
OCHOBHBIX METOJIOB HAyYHOTO TIO3HAHWSI,
UCIIONIB3YEMBIX B OHOIIOTHUU: HAOMIOJEHUS H
OMHMCAHUS JKUBBIX CHCTEM, IIPOIECCOB U
SABIIEHUH;  OpraHu3alud ©W  TPOBEICHUS
OMOJIOTUYIECKOTO IKCIIEPUMEHTA, BBIIABHKCHHUS
TUTOTE3, BBISIBICHUS 3aBUCUMOCTH MEXIY
UCCIICTyeMbIMU  BEIMIMHAMH, OOBSICHCHUS
MOJTyYEHHBIX PE3yIbTaTOB U (HOPMYIUPOBAHUS
BBIBOJIOB C  HCIIOJIb30BAHHEM  HAYYHBIX
IOHATHUH, TEOPUM U 3aKOHOB;

6) chOpMHPOBAHHOCTh YMEHHUS BBIIETATH
CYILIECTBEHHbIE TPHU3HAKA BHUPYCOB, KIETOK
MPOKAPUOT W JYKAPHOT;, OJHOKICTOYHBIX H
MHOTOKJICTOYHBIX OpraHHU3MOB, BHJIOB,
OMOTCOIICHO30B M JKOCHCTEM; OCOOCHHOCTH
mporeccoB oOMeHa BEIIECTB M TPEBPAIICHUS
SHEPrUu B KJIETKE, dorocuHTe3a,
MUTACTUYECKOTO W JHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO3Q, Melo3a,
OTIOIOTBOPEHUS, PA3BUTHS M Pa3MHOKCHHSI,
WHIWBUIYATBHOTO  Pa3BUTHS  OpraHu3Ma
(onTOreHe3a), OOpPHOBI 3a CYIIECTBOBAHHE,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUS,
MPUCTIOCOOJICHHOCTH OPraHW3MOB K cpene

€CTeCTBEHHBIX  HayK, B  (opMupoBaHUH
COBPEMEHHOM €CTECTBEHHO-HAYyYHON KapTHHbI
MHUpa U Hay4dHOI'O MHPOBO33PEHMs, O BKJIAJE
POCCUMCKHX U 3apyOeKHBIX YUEHBIX-OMOIOTOB
B pa3BUTHE OHONOTUH, (YHKIMOHAIHHOM
IpaMOTHOCTH  4e€JlOBeKa Uil  peLIeHMs
JKU3HEHHBIX  3aJla4y; YMEHHE PpaCKpbIBaTh
coJepkKaHue OMOJIOTMYECKUX TEPMHHOB M
INOHSATUM:  JKU3Hb,  KIETKa,  OpraHu3M,
MeTabosn3M (0OOMEH BEIIECTB M IPEBPAIICHUE
SHEPTUH), roMeocTas (camoperymsinus),
YpOBHEBas OpraHu3alMs JKUBBIX CHCTEM,
CaMOBOCIIPOU3BECHUE (penponykuusi),
HACJICICTBEHHOCTh, HW3MEHYUBOCTb, POCT MU
pa3BUTHE; YMEHHUE u3Jaratb OMOJIOTHYECKUE
TEOpHUH (kseTouHas, XpOMOCOMHasl,
MyTallMOHHas, LEHTpaJIbHAs Jorma
MOJIeKyJIsIpHON ~ Oumomnorum), 3akonel (I
Mennens, T. Moprana, H.JM1. BaBunosa) u
yuyeHus:s (0 LeHTpaXx MHoOrooOpasus U
IIPOMCXOXKACHUS KyJbTypHbIX pacteHui H.A.
BaBuioBa), onpeaensiTh  IpaHHULBl  HX
IIPUMEHUMOCTH K >KHBBIM CHCTEMaM; yMEHHE
packpelBaTh  CoJepXaHHE  OMOJIOIMYECKHX
TEPMHUHOB M TOHATUW: BUA, MONYJALUSA,
reHO(QOHJ, DSBOMIOUMSA, JBHXKYIIHE  CHJIbI
(pakTOpBI) SBONIOIHUK, MPUCTIOCOOICHHOCTh
OpPraHHu3MOB, BUJI000pa3oBaHue,
HKOJIOTHUECKHE (dakTopsl, 9KOCHUCTEMA,
IIPOJYLIEHThI, KOHCYMEHTBI, PEAYLEHTBI, LENH
MUTaHUS, 9KOJIOTMYeCKas UpaMuJIa,
ouoreoneHo3, Ouochepa; ymeHue wu3IaraTh
Oouonoruyeckue  Teopud  (IBOJIOLMOHHAA
teopuss Y. JlapBuHA, CHHTETHYECKas TEOPHS
HBOJIIOLIMM), 3aKOHBl U  3aKOHOMEPHOCTH
(3aponpimeBoro  cxonctBa  K.M.  Bopa,
YepeIOBaHUsl TJIaBHBIX HAIIPABICHUN U IyTEH
ssomoun  A.H. Cesepuosa, yueHus o
ouocepe B.M. Bepnanckoro), ompenensite
IpaHMUIIbl  HUX [PUMEHUMOCTH K  JKMBBIM
CUCTEMaM;

BeinyckHuk Oyaer ymerhb:

yMEHHE  BJIaAeTb  METOAAMH  HAy4YHOI'O
NO3HAHUS B OuWonoruu: HaOMIOJCHHE W
OIIMCaHUE JKUBBIX CHUCTEM, IIPOLIECCOB H
SABJICHWM, OpraHu3alMs W  [POBEACHUE
OMOJIOTHYECKOTO SKCIEPUMEHTA, BBIABIIKEHHUE
TUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKIY
UCCIIEyeMbIMH  BEJIMYMHAMH, OOBSICHEHUE
MIOJIyYEHHBIX PE3YyJbTAaTOB, HCIIOIb30BAHHBIX
Hay4HbIX [TOHATUHN, TEOPUM U 3aKOHOB, YMEHHE
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oOuTaHUs, BIUSHUS KOMIIOHEHTOB YKOCHCTEM,
AQHTPOIIOTEHHBIX W3MEHEHHH B 3KOCHUCTEMax
CBOCH MECTHOCTH, KPYrOBOpOTa BEIIECTB H
MIpeBpalleHre SHEpTuu B Orocdepe;

7) chopMHPOBAHHOCTh YMEHHSI TPUMEHSTH
NOJYYCHHbIC  3HAHWS Ui OOBSICHEHHS
OMOJIOTUYECKUX TMPOLECCOB W SIBICHUM, IS
OPUHATHS ~ TPAKTHYECKUX  PCIICHWH B
MOBCEIHEBHOM JKU3HU C IIENIbI0 00ecreueHus
0€30IaCHOCTH CBOETO 370POBbS M 3IIOPOBbSI
OKPYXKAIOIIKX JIFOJIEH, COOMIOACHMSI 3I0POBOTO
o0pasa KU3HU, HOPM T'PaMOTHOTO TTOBE/ICHHS B
OKPYXArOIIe MPUPOTHON Cpele; MOHUMAHHE
HEOOXOJIMMOCTH HMCIOJIb30BaHUS JTOCTHIKECHHIA
COBPEMEHHOU OMOJIOTUN U OMOTEXHOJIOTHIA JISI
PalMOHAILHOTO TIPUPOJIOIIOIB30BaAHUS;

8) chopMHpOBAaHHOCT, YMEHHUS  pEHIAIOT
OuoyIornYecKue 3aauu, COCTaBIISATh
TCHOTUITUYECKUE CXEMBI CKPCIIUBAHUS JUIS
pa3HBIX THUIIOB HACJICIOBAaHUS NPU3HAKOB Y
OpPTaHW3MOB, COCTAaBJISITH CXEMbI TIEpEeHOCA
BCIICCTB M DHEPTUM B HKOCHCTEMax (ILEHH
MTUTAHKS, TAIICBBIC CETH);

9) chOopMUPOBAHHOCTh YMEHHH KPHUTUYECKH
OIICHUBAIOT WH(POPMAIUIO  OHOIIOTUIECKOTO
COJICpKaHUs, BKJIIOYAIOUIYIO IICEBIOHAYYHBIC
3HAHMS W3 PA3TMYHBIX HCTOYHUKOB (CpeiCcTBa
MaccoBOW WH(pOPMAIINU, HAYYHO-TIOMYJISIPHBIE

MaTepuaibl); WHTEPNPETUPOBATH STHUYECKHE
aCIleKTbl COBPEMEHHBIX HCCIECAOBAHMN B
Ouosoruu, MEIULIIHE, OMOTEXHOJIOTHH;

paccMaTpuBarOT TI00aIbHBIE JKOJIOTUYECKUE
npoOJeMbl COBPEMEHHOCTH, (OPMHUPOBATH IO
OTHONICHHIO K HUM COOCTBEHHYIO TTO3UIIHIO;
10) cdopMHpPOBAaHHOCT, yMEHUW CO37aBaTh
COOCTBEHHBIE  TMUCHPMEHHBIE U  YCTHBIE
COOOIIEHHS Ha OCHOBE OHOJOTHYECKOU
uH(pOpMallMd M3 HECKOIbKUX HCTOYHHUKOB,
rpaMOTHO MCIIOJb30BaTh NOHATUWHBINA armapar
OMOJIOTHH.

JleNaTh BBIBOABI HA OCHOBAHMM IOJIYYEHHBIX
pe3yJIbTaTOB; YMEHHE BBIJICTIATH
CyILLIECTBEHHBIE IIPU3HAKU BUPYCOB, KIIETOK
IIPOKAPUOT M DYKApUOT, OJHOKIETOYHBIX M
MHOTOKJIETOYHBIX OpPTaHU3MOB, OCOOEHHOCTH
IPOIIECCOB: OOMEHa BELIECTB M IIPEBpAILECHHS
SHEPTUU B KIJIETKE, dorocunTe3A,
IUIACTUYECKOT0 M 3HEPreTMYecKoro ooOMeHa,
XEMOCHHTE3A, MHTO34, MeHo3a,
OILIOIOTBOPEHUS, Pa3MHOXKEHH,
UHAVBUAYAIBHOIO  DPa3BUTUS  OpraHu3Ma
(oHTOreHe3); yMEeHUE NPUMEHSThH 0JyYCHHbIE
3HAHUS I OOBSICHEHUS OHMOJIOTUYECKUX
IIPOLECCOB W SBICHUHM, Ul  IPUHIATHS
IIPAKTUYECKUX PpEIIEHUH B IIOBCEIHEBHOU
KHU3HU C Lenblo obecrieuyeHust 0€30MacHOCTH
CBOEr0 3J0pOBbS M 3I0pPOBbA OKPYXkKaKOLIUX
Jarofed, COONIOJEHHMs HOPM — I'PaMOTHOIO
MOBEJICHUS B OKPYXKAIOIIEH NPUPOJHON Cpeae,
[OHUMaHUE HEOOXOJAUMOCTH HCIIOJIb30BaHUS
JNOCTIDKEHUH ~ COBpEMEHHOH  OuoJorHMM U
OMOTEXHOIOT Ul JUISL palMOHaIbHOIO
IIPUPOJOIOIB30BAHMS; yMEHUue pewmaThb
AJIEMEHTapHbIE TEHETUYECKHE 3a/1a4l HA MOHO-
U AUTHOpPHIHOE CKpEIIMBaHHE, CIICTTICHHOE
HacJIeJ0OBaHUeE, COCTaBJIATh CXEMBI
MOHOTHOPUIHOTO CKpELIMBaHUs JUISI
IIPEJCKAa3aHusl HACJIENIOBaHUS IPU3HAKOB Yy
OpraHM3MOB; YMEHHME BIIAJIETh METOJAMHU
HAY4YHOT'O MTO3HAHUS B OMOJIOTUH: HaOII0/IeHUE
U OIMCAaHUE JKUBBIX CHCTEM, IIPOLECCOB U
ABJICHUM,  OpraHu3alusg U IPOBEICHUE
OMOJIOrMYECKOro 3KCIEPUMEHTA, BBIABI)KEHUE
TUIOTE3bI, BBISABICHUE 3aBHCHUMOCTH MEXIY
UCCIIETyEeMbIMU  BEJIMYMHAMH, OOBSCHEHHE
MIOJIyYE€HHBIX PE3YyJIbTaTOB, MCIOIb30BaHHBIX
Hay4HBIX [TOHATUH, TEOPUH U 3aKOHOB, YMEHHE
JIeNaTh BBIBOABI HA OCHOBAHMM IOJIYYEHHBIX

pe3yJIbTaTOB; YMEHHUE BBIJICTISATh
CYLLIECTBEHHBIE MIPU3HAKU CTPOECHUS
OMOJIOTUYECKNX OOBEKTOB: BUIOB, TTOMYJISIIHH,
MPOAYLIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB,

OMOTEOIIEHO30B M JKOCHCTEM, OCOOCHHOCTH
MPOIIECCOB: HACJEICTBEHHON WM3MEHUYHUBOCTH,
€CTECTBEHHOT0 0TOOpa, BHI000pa3oBaHMUs,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB, JCHCTBHS
HKOJIOTHYECKUX (AaKTOPOB HA OpPraHU3MBI,
MepeHoca BEIIeCTB W TIOTOKAa DJHEPrHH B
9KOCUCTEMAX, AHTPOIOI'CHHBIX U3MEHEHUN B
HKOCHCTEMAax CBOEH MECTHOCTH, KPyroBOpOTa
BCIIIECCTB M OMOreOXUMHUUECKUX IIUKJIOB B
Oouocdepe; yMeHHE NPUMEHSITh MOJYYECHHBIC
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3HaHUA [ OOBSICHEHUS OWOIIOTHYECKUX
MPOLECCOB W  SBJICHUHM, Ui  [PUHITHS
IIPAKTHUYECKUX PpELICHUH B IIOBCEIHEBHOU
KHU3HU C LENbl0 obecrieueHus: Oe30MacHOCTH
CBOETO 3/I0POBbS U 3I0POBBS OKPYKAIOIIUX
Jaofeil, coOMofeHHs HOPM  T'PaMOTHOTO
IIOBEJICHUS B OKPY’KaIOLIEH IIPUPOIHON cpere,
MOHMMaHUE HEOOXOIMMOCTH HCIIOIb30BAHUS
JOCTIKEHUH COBPEMEHHON OWONOTHUU ISt
paloHaIbHOIO MIPUPOIONOIB30BAHUS;
yMEHUe pemarb 3IIEMEHTapHbIE
OMOJIOrMYecKue 3aJadyd, COCTAaBJISTh CXEMbl
NEepeHoca BEUIECTB M HEPTUU B IKOCHUCTEMAX
(memu  mHTaHWA); ~ yMEHHE  BBINOJHATH
nabopaTopHble ¥ MpPaKTUYECKHe padoTHl,
coOiroaaTh mpaBuiia npu padboTe ¢ yu4eOHbIM U
7a00paTopHbBIM  00OPYAOBAHUEM;  YMEHHUE
KPUTHYECKH OIICHHBAThb W HHTEPIPETUPOBATH
uHpopMannio OUOIIOTHYECKOTO COACpIKaHus,
BKJIIOUAIOIIYI0 TICEBIAOHAYYHbIE 3HAHUS U3
Pa3IMYHbIX MCTOYHHUKOB (CPEICTBAa MaccOBOM
uH(popMalum, HAyYHO-TIOMYJISPHbIE
MaTepHuaibl), paccMaTpuBaTh  TJI0OAJbHBIC
HKOJIOTMYECKHE TMPOOJIEeMbl COBPEMEHHOCTH,
dopmupoBaTh MO OTHOUICHWIO K HHM
COOCTBEHHYIO TMO3UIMIO; YMEHHE CO3/1aBaTh
COOCTBEHHBIE  THCBMEHHBIE W YCTHBIE
COOOLIeHNS, o0o0mmas OMOJIOTUYECKYIO
UHPOPMAIIMIO W3 HECKOJIBKUX HWCTOYHUKOB,
rpaMOTHO MCMOJIb30BaTh MOHATHHHBIN anmapaT
OMOJIOTHH.

BoinmyckHuK MOJIyYUT BO3MO’KHOCTH
HAYYHTHCS:

HaGimo1atoT, ONMUCHIBAIOT IKUBBIC CHCTEMBEI,
MPOLIECChl U SIBICHUS, OPraHU30BBIBATH U
MPOBOJNTHh OWOJOTHYECKHE OKCIICPHUMEHTHI,
BBIIBUTAIOT TUIIOTE3bI, BBIABIATH 3aBUCUMOCTD
MEXTY HCCJICTy eMBIMU BEJTMYMHAMM,
OOBSACHATH  TIOMy4YEHHBIE  pe3yJbTaThl |
(GhopMyIUPOBATH BHIBOIBI

2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEIMETA

2.1. O6beM yueOHOI JMCHUIJIMHBI M BUABI YU4eOHOIl padoThI

Bup y4yeoHoii padoThI Oo6vem uacos
O0si3aTe/IbHASI AYTUTOPHAS YUeOHAsi HArpy3Ka (BCero) 68
B TOM YHCIIE:
JIEKITUHA 20
J1a00paTOPHBIE 3aHSITHS
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MPAKTUUICCKHUC 3aHATUA

48

Hmoecosas ammecmayus 6 ¢hopme oughghepenyuposannozo sauema




2.2. KaJIeHI[apHO-TeMaTH‘leCKI/Iﬁ IJIAH U COACPKAaHUEC y‘l@ﬁHOFO npeamera <KHAauMMEHOBaHHUE»
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HaunmMmeHnoBaHue
pa3aesioB U TeM

Tema 3ansaTHs.
Coaepxxanue yueOHOro MaTepuaJia, JJadopaTopHbIe H
NpaKTHYecKHe 3aHATHsI 00yYaroLuXxcst

KoauuecTB
0 9acoB

HﬂaHI/IpyeMbIe BHUbI JCATCJIBHOCTH
oﬁyqamumxca HUCXO0AS U3 MPEAMETHBIX
U METANPEAMETHBIX PE3YJbTATOB

DJIeKTPOHHBIE U
nudpposkIe pecypcesl

1

2

3

4

5

Tema 1
BuoJiornsa kak
HayKa

JIN4HOCTHBIE pe3yabTaThl: HAJMYUE MOTHBALUHN K OOYUYCHMIO
Oouomoruy,  cHOPMUPOBAHHOCTH  TPAKIAHCKOH  MO3HULUH
oOyyaromerocs Kak aKTUBHOIO M OTBETCTBEHHOIO WIEHA
poccuiickoro  o0mecTBa, CGHOPMHUPOBAHHOCTH  POCCHHUCKOM
IpaX/IaHCKON MIEHTUYHOCTH, MaTPUOTU3MA, YBAKEHUSI K CBOEMY
Hapojy, YyBCTBa OTBETCTBEHHOCTH Iepen PonuHoOMN, ropoct 3a
CBOH Kpal, cBOr0 PoauHy, CBOH SI3bIK U KyJbTYpy, HMPOILLIOE U
HacTosfllee MHOTOHALIMOHATIBHOTO Hapoaa Poccun
Io3naBateasnble YY/I: camocroATenbHO (OPMYIUPYIOT U
aKTYaIM3UPYIOT MPOoOJeMy, paccMaTpUBAaIOT €& BCECTOPOHHE,
CTPOUTH JIOTUYECKHE paccyxaeHus (MHOYKTUBHBIE,
JNeNyKTUBHBIE, IO AaHAJOTHM), BBIABIATH 3aKOHOMEPHOCTH H
MPOTUBOPEYHSI B PACCMaTPUBAEMbIX SBICHUIX, (HOPMYIHPYIOT
BBIBOJIBI U 3aKITFOUCHUS;

PeryastuBubie  YVY/: CaMOCTOATENIBHO  OCYLICCTBIATH
MO3HABATENBHYIO JICSTEIBHOCTD, BBISIBIISITH TIPOOJIEMBI, CTABUTh U
¢dbopMyHMpyIOT CcOOCTBEHHBIE 3amaud B  00pa3oBaTeIbHOM
JEeSTebHOCTH M )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEIBHO COCTABIIATH IJIAH PEIICHHUS MPOOJIEMBI C yUETOM
UMEIOIUXCS  PECYpcOB, COOCTBEHHBIX  BO3MOXHOCTEH U
IpeAnoYTEeHUI

KommynnkaTtuBHble YY/I: akTUBHO Y4acTBYIOT B JIHMAJIOTe WM
JMCKYCCHHU TIO CYIIECTBY 0OCy>KaaeMoW TeMbl (YMEHHE 3aJaloT
BOIPOCHI, BBICKA3bIBAIOT CYKACHHA OTHOCUTEILHO BBIOJHEHUS
npeiaraeMon 3a1a4w, YYHATHIBAIOT WHTEPECHI u
COTJIACOBAaHHOCTh TO3WIMK APYTUX YYaCTHUKOB JHajiora WIIH
JTIUCKYCCHH)

Coaep:xanue

1 | buosorus kak  Hayka. CBs3m  Ouomormm  C
00IIIeCTBEHHBIMH, TEXHUYECKUMHU u JPYTUMH
€CTECTBCHHBIMU  HayKamu, ¢wiocopuerd, penuruei,

PackpbiBatoT cojiepkaHUE TEPMUHOB U
TOHSITHH: HAy4YHOE  MHPOBO33PEHUE,
Hay4Hasi KApTMHA MHpPA, HAYYHBIA METOI,

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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OTHUKOH, OCTETHKOW W TIpaBoM. Pois Owonormm B
(GOopMHPOBaHNH COBPEMEHHOW HAay4YHOW KapTHHBI MHpa.
Cucrema OMOJIOTHYECKIX HAYK.

TUII0TE3a, TEOPUS], METObI UCCIIEAOBAHUS.
XapakTepusyoT OUOJIOTHIO KaK HayKy, €
MECTO H poJib cpenu JIPYrux
€CTECTBEHHBIX HayK. Tlepeuuncnsitor
paszenbl OMOJIOTHM B COOTBETCTBHU C
00beKTaMH HU3yYCHUSL. HasrpiBaror
BOKHEWINIE OTpacid  OHOJOTHUECKHX
3HAaHUW W 3aJaud, CTOSAIIME MeEpen
ouomoruen XXI.

IIpakTHyeckue u J1aGOpaTOpHbIE 3aHATHS

1 | lIpakTuueckoe 3ansatue 1. «Vcnonp3oBaHue pa3IHIHBIX
METOJIOB MPH M3YUYCHUH OHOJIOTHYSCKUX OOBEKTOBY.
MeToapl MO3HAHUS KUBOW mpupoabl (HaOIrOACHUE,
9KCHEPUMEHT, ONMCAaHHE, H3MEpPEHHE, KIacCU(pUKaLus,
MOJIEITUPOBAHNUE, CTATUCTHIECKAsE 00pabOTKa JaHHBIX).

PackpbIBatloT copep:kaHue TEPMHHOB U
MOHATHUM: HAy4YHBIM METOHN, METOJIbI
HCCJICIOBaHUS.

XapakTepusyroT OCHOBHBIC METOJIBI
MIO3HAHUS KUBOW MPHUPOJIbI: HAOJIOJICHHE,
SKCIIEPUMEHT,  OINMCaHHE, H3MEPEHUE,
KJIacCU(pUKAIHS, MOJEIIUPOBaHUE,
CTaTUCTHYECKass 00paboTKa TaHHBIX

Tema 2. ) KuBbie
CHCTEMBbI U UX
OopraHu3anus

JInyHOCTHBIE pe3yabTaThl: cOpMHPOBAaHHOCTH
MHPOBO33pPEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS OMOJIOTHH U OOIECTBEHHOM MPAKTHKHU, OCHOBAaHHOTO Ha
JIaJiore KyJbTYp, CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTa B
MOJINKYJIBTYPHOM MHpPE

Ilo3naBateabnuble YY/I:  ¢opMupoBaTb Hay4yHbI  THII
MBIIUIEHNS, BIAJETh HAYYHOM TEPMHUHOJIOTHEH, KIIFOUYEBBIMU
MOHATHUAMHU ¥ METOJIaMU;

BBISIBJISITh TPUYMHHO-CJIEJICTBEHHBIE CBSI3M U aKTyalIM3HpPOBATh
3aJ1a4y, BBIJIBUTAlOT THIIOTE3Y €€ PEIIeHUs], HaXOANUTh apryMEHTEI
JUTS TOKA3aTeJIbCTBA CBOMX YTBEPKJIEHUH, 3a/1aBaTh MapaMeTphl U
KpUTEPUH PEIICHHUS;

PeryasituBuble YVY/l: BnajgeTh HaBbIKAMHM I103HABATEJIBHOMN
peduiekcur  KaKk  OCO3HaHHWsI  COBEpIIaeMbIX  JOEWCTBHUA U
MBICITUTENIHBIX ~ IMPOLIECCOB, MX pE3yJIbTaTOB M OCHOBaHUIl;
UCTIONB30BaTh NpUEMBI peduieKcHu Uil OLIEHKH CHUTYyallMy,
BbIOOpa BEPHOTO PELLICHHS

KommyHukaTuBHble YY/[: akTUBHO y4yacTBOBaTh B JHAJIOIe
WM JUCKYCCHH TIO CYHIECTBY OOCYXJaeMoil TeMmbl (yMeHHe
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3aj]aBaTh  BOMPOCHI, BBICKA3BIBATH CYXICHHS OTHOCHUTEIHHO
BBITIOJTHCHUS TIpeJiaraéMoil 3allaud, YYUTBIBATh WHTEPECHI U
COTJIACOBAHHOCTh MO3WIMH JPYrWX YYaCTHUKOB JUAIIOrTa WU
JINCKYCCHN);

Coaep:xanue y4eOHOro MaTepuaJia

https://resh.edu.ru/s

1

Buosiornyeckue cucTeMsl, MPOLECCHl H UX U3YYeHUE.
JKusbie cucrembl (OMOCHCTEMBI) KaK MpeaMeT W3Y4YeHHUs
omosnoruu. OTIHYHE XUBBIX CHCTEM OT HEOPTaHUYECKOMH
npupoabl. CBoiicTBa OHWoOcHCTEM H HX pa3zHooOpaswue.
YpoBHH  opraHM3anMu  OMOCHCTEM:  MOJICKYJISIPHBIN,
OpPTaHOWIHOKJIETOYHBIN, OpTraHM3MEHHBIH, MOMYJISIHOHHO-
BHJIOBO, 3KOCUCTEMHBIN (Ono-TeoeHOTHYECKHI),
ouocepubiii. Hayku, usyuaroniye OMOCUCTEMbI Ha Pa3HbIX
YPOBHSX OpraHU3aIlIH.

PackpwiBatoT conepkaHuE TEPMHHOB H
TTOHSATHIA: CHCTEMA, OroornyecKas
cHCTeMa, DIIEMEHTBI CHCTEMBI, CTPYKTypa
OMOCHCTEMBI, CBOMCTBA JKHMBBIX CHCTEM,
oOMEH BeIIeCTB, pa3MHOXKEHHUE, pOCT,

pa3BUTHE, HaCJIeICTBEHHOCTb,
HU3MEHYHMBOCTH, pa3apaxuMoCTh,
9HEPro3aBUCUMOCTD, ypOBHU

OpTraHM3alNY XU3HH (OHOocHCcTEM).
XapakTepu3yrT MPUHIUIBI OpPraHu3aIuu

Ouocucrem: OTKPBITOCTb, BBICOKas
YIOPAIOYECHHOCTD, caMoperysLus,
HEPAPXUYHOCTb.

IlepeuncinsaioT yHUBEpCAbHBIE CBOMCTBa
JKUBOTO: €JMHCTBO XMMHYECKOTO COCTaBa,
pa3apaXKuMoCTh, JBHKEHHE, TOMEOCTa3s,
POCT U pa3sBUTHE, HACIEICTBEHHOCTb,
WU3MEHYHMBOCTH, 3BOIOLUS
(mpucniocobneHne K M3MEHSIOIIUMCS
YCIIOBUSIM).

[IpuBoasaT mpuMepsl OMOCHCTEM Pa3zHOTO
YPOBHS OpraHHM3allid W  CPaBHHBAIOT
MIPOSABIICHUSI CBOMCTB >KMBOTO Ha pa3HBIX
YPOBHSX.

XapakTepu3yloT OCHOBHBIE TIPOIIECCHI,
mpoTekaronye B Ouocucremax: OOMeEH
BELIECTB W  NPEBpAIIEHUE DHEPIHH,
CaMOBOCIIPOM3BENICHAE, CAMOpPETYIsLus,
pa3BHTHE.

CoOnronatot npaBuiIa
OTHOIIEHUS K JXKMBOU IPUPOJIE.

OepexHOrO

ubject/lesson/3827/st
art/118940/



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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Tema 3.
XuMu4decKknii
COCTaB U CTPOEHHE
KJETKH

Coaeprxanue yuedOHOro MaTepuajia

XumMuuyecKuii cocTaB KJeTKH. Boga M MuHepajibHbIE
COJIN.

XAMHUYECKUH COCTaB KIJIETKHA. XHUMHYCCKHE DJICMCHTHI:
MAaKpO3JIEMEHThI, MUKpPO3JEMEHTh. Boja U MuHEpaibHbIe
BemiecTBa. (DYHKIIMU BOJBI M MHHEPATHHBIX BEIICCTB B
kneTke. [lognep:kanue ocMoTudeckoro 6anaHca.

PackpeiBatoT copepkaHue TEPMUHOB |
TIOHSTHIL: 3JIEMEHTHI-ONOTeHBI,
MaKpO3JIEMEHTEHI, MHKPO3JIEMEHTHI;
MUHEpaJbHbIE BEIECTBA, MOJIEKYJIA BOJIBI
Kak  JIUMOJIb,  BOJOPOJAHBIE  CBSI3U;
ruapoduIbHbIE u ruapodoOHbIe
BEI[ECTBA.

JloKa3bIBalOT ~ €IMHCTBO  3JIEMEHTHOI'O
COCTaBa KaK OJTHO U3 CBOMCTB KHBOTO.
Pacripenensifor XMMHUYECKHE JIEMEHTHI 10
rpymnmnam B 3aBUCUMOCTH oT
KOJIMYECTBEHHOTO TIPEJCTABUTEIILCTBA B
OpraHm3Me;  XapakTepu3oBaTb  pPOIb
OTJCTBHBIX 3JIEMEHTOB.

BEBISBISIIOT  CBSI3b  MEXIY  COCTaBOM,
CTPOCHHEM  MOJIEKYJBl ~ XMMHYECKOTO
COCJIMHEHMsI U ero GYHKIUSIMH B KIIETKE

Xumuaeckas
OpraHu3alus KUBOTO.
Heopranuueckue
BEIECTBA, X POJb B
JKMBOU IIPUPOJIE
https://resh.edu.ru/s
ubject/lesson/5397/st
art/283870/

Beaxu. CoctaB u cTpoeHue 0eJIKOB.

benku. CoctaB u cTpoeHHE O€IKOB. AMUHOKHCIOTHI —
MOHOMepbl ~ OenkoB. HeszameHumble U 3aMEHHMEBIE
aMUHOKHCIIOTBI. ~AMHMHOKHCIOTHBI  COCTaB.  YPOBHHU
CTPYKTYpbl O€JIKOBOH MOJICKYJIbI (IIEpPBHYHAsS, BTOPHYHAS,

PackpeiBaroT copepkaHue TEPMHHOB U
TIOHSTHN: OENKH, IMOJMMEPhl, MOHOMEDHI,
aMHUHOKUCIIOTEI, MCITHIHAS CBSI3b,
TTOJTATICTITH/I, JIeHATypaITysl.
XapakTepu3yroT  Oemkm  Kak  KJiace

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

art/163096/



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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TpeTUYHAsT W 4YETBEPTUYHAS CTPYKTypa). XUMHYECCKHE
CBOIiCTBa OenkoB. buonornueckue GyHKIMH OCITKOB.

OPraHUYeCKUX COEJIMHEHUH;
KJIIACCU(PUIMPYIOT WX TI0  CTPOCHUIO
(TmoOymnsipHbIe ¥ QUOPHIUISIPHBIE OENKH),
MEPEUYHCISIIOT ¥ XapaKTEePU3YIOT QYHKITUH
0enKoB

DepMeHTHI — OHOJIOTHYECKHE KATAJIN3aTOPbI.
®depMeHTHI — OHoOJIOTHUYECKHE Karanu3atopel. CTpoeHune
(epMeHTa: aKTUBHBIN IEHTP, CyOCTpaTHAs CIeU(UIHOCTD.
Kodepmentel. Buramunbel. Otiauuus  (QEepMEHTOB  OT
HEOPraHMYECKHUX KaTaAIN3aTOPOB.

PackpriBatoT copepikaHue TEPMUHOB H
TIOHATHH: (EPMEHTHI, aKTHBHBIA IICHTD,
cyOcTpaTHas CrenuGUIHOCTD,
KOQEepMEHTHI,  OCIKU-aKTUBATOPbl |
OENKH-UHTHOUTOPBI.

Yraesoasl. JIunuabl.

YrneBogpl:  MoHocaxapuibl  (TIOKo3a,  puboza U
Ne30Kcupu003a), Amcaxapuabl (caxapos3a, JaKTo3a) |
monmucaxapuasl  (Kpaxmaj, — TJIUKOTEH,  IeJUTI0NI03a).
buonoruyeckue ¢byHKINHU YIJIEBOOB. Jlunupstr:
TpurHnepuabl, Gpochomununbl, crepouasl. I uapodunsHO-
ruapodoOHbIle  cBoiicTBa.  buonormueckne — pyHKINH
munuoB. CpaBHEHUE YTJICBOZOB, OCIIKOB W JIMIHUIOB Kak
WCTOYHUKOB YHEPTUN

PackpeiBatoT conepxaHue TEPMHHOB H
MOHATUN:  YIJIEBOABI, MOHOCAaXapH[bl,
Jcaxapyuipl, IIOJUCAXapUIbl, TJIIOKO3a,

pubo3a, JIE30KCUpr003a, caxaposa,
JIAKTO3a, MajbTO3a, LEJUTIONI03a
(kmeTyaTka), Kpaxmat, TJIMKOI'€H;
JTUMHBL, TPUTTUIEPUAB (KUPHI, Macia),
dochomunusl, CTEpPOUBIL.
XapakTepu3yloT YIJICBObI, JUIUABI Kak
KJ1acc OpPraHUYECKUX COETMHEHMH.

KnaccupuiupyroT yriaeBoabl W JIMITHIBI
[0 CTPOSHHIO; TMEPEUUCISIOT (QYHKIUH
yIiaeBoAoB M JMnuiaoB. CxeMaTHYecKH
n300pakaroT CTpOCHHE MOJIEKYJT
YTJIEBOJIOB, JIMITHIOB

HyxkienHoBbie KUCJIOTBL. ATD.

HyxneunoBeie kucnotel: JIHK u PHK. Hyxkneotuger —
MOHOMEpBI HYKIEHHOBBIX KUCIIOT. CTpoeHue W (YHKIUH
JHK. Crpoenne u ¢ynkumn PHK. AT®: crpoenune u

¢$hyHKIMN.

PackpeiBatoT conepkaHue TEPMHHOB H

MTOHATHH: JI€30KCUPHUOOHYKIIEHHOBAS
kucnora  (JAHK),  pubGonyknenHoas
KHUCJIOTa (PHK), HYKJICOTH]L,
MOJMHYKJICOTHIHAS Lenb

(MONMHYKIEOTH ), KOMIUIEMEHTapHOCTb,
¢yskmmun JIHK (xpanenue u mepenava
HACIICJICTBEHHON WMH(pOpPMAIUK);  BUJBI
PHK (uadopmanuonnas, tpancnopTHas,
pubocomanbHas);  azeHo3uHTpudocdar
(AT®), makpoaprudeckast CBA3b.
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XapakTepu3yloT HYKICHHOBBIE KHCIOTHI
KaK XUMHAYECKUE COSTUHEHUS U HOCUTEIU
HacJIeACTBEHHOW HH(POpMAITHH.

Hctopust m Metoasl u3ydyeHusi kJeTku. Kierounas
Teopus.

Iluronorus — Hayka o kietke. Kiierounas teopust — nmpumep
B3aMMOICUCTBUS UeH U (PaKTOB B HAYYHOM MO3HAHHUH. .
MeTo/1p1 U3yYEHUS KIETKHU.

PackpbiBatoT copepkaHUE TEPMUHOB U
TNOHATHUH:

KIIETKa, IIUTOJIOTHS, PacKpBIBAOT
coZiep)KaHUE  TIOJIOKEHUH  KJIETOUYHOM
TEOpUH.

[Tepeuncnsrot u XapaKTePU3yIOT

OCHOBHBIC METOJbl U3YYCHHS KICTKH
(TIpUTOTOBJICHUE CPE30B, OKpAIIMBaHUE,
MUKPOCKOITUPOBAHUE,
HEeHTPUPYTUPOBaHHUE, KYJIbTUBHPOBAHUC
KJIETOK U TKaHEH)

I{uTonorus
https://resh.edu.ru/sub
ject/lesson/5383/start/

Kaerka kak mesiocTHasi :KUBasi cucTemMa.

Knerka kak menoctHas xwuBasi cucrema. OO0Iue Npu3HaKK
KJIETOK: 3aMKHYyTas HapyxHas MemOpana, monekynbl JJHK
KaK TeHeTUYeCKUH ammapar, cuctemMa cuHTes3a Oenka. THIibl
KJIETOK: JyKapuOTHYECKass U IPOKapHOTHUYECKas.
OCOOCHHOCTH ~ CTPOEHHSI NPOKAPHOTHYECKOH  KIIETKH.
Knerounas crenka O6akrepuil. CTpoeHHe 3yKapHOTHIECKOM
kJeTKu. OCHOBHbBIE OTIIMYMS PACTUTEIHHON, KUBOTHOW U
rpubHO KieTKu. [IoBEepXHOCTHBIE CTPYKTYPbI — KJIETOUHAs
CTCHKa, TJIMKOKAINKC, uX ¢yHkuuu. [lnasmatuueckas
MeMOpaHa, ee cBoiictBa W (ynkuuu. Ilutoruiasma u ee
opranousipl. OnHoMeMOpanHble opranoupl kietku: IIIC,
ammapat  lompmxu,  mu3ocomel.  [lomyaBTOHOMHBIE
OpTraHOUIbI KIIETKU: MUTOXOHJIPHH, TUTaCTUBI.
IIpoucxoxaeHue MUTOXOHAPUN U TIIacTU. Buabl muactu/.
HememOpanHsie OpPraHOMJbl  KIETKH: pubdocomsl,
KJIETOYHBIA ILEHTpP, LEHTPUOJIN ,PECHUYKH, IKIYTHKH.
DyHKIMM OpPraHOMJOB KJIETKU. Briouenus. Anpo -
pPETYNATOPHBIA TeHTp KiIeTKu. CTpoeHue spa: saepHas
000J104Ka, KapHuoIIa3Ma, XpOMaThH, SAPBILIKO.

PackppiBatoT comepkaHHE TEPMHHOB H
HOHATHI:  KJIETKH  (9yKapuOTHYECKas,
MPOKApUOTHYECKas), IU1a3MaTHYecKas
MeMmOpaHa (I1a3majieMMa), TIUKOKAJIHKC,

TpaHCHOPT BEILIECTB (TmaccuBHBIH,
aKTHBHBIH),  JHIOIMTO3 (daromuros,
MMMHOIIUTO3),  3K30IHTO3,  KJIETOYHAS
CTEHKa, HyKJICOU]I.

CpaBHUBAIOT MEXIY co0oif

9YKapUOTHYECKHE W MPOKAPHOTUYECKHE
KJICTKH; OTMEYAIOT CXOJICTBO U Pa3IHUMs
B CTPOCHUH KJIETOK OaKTepuii, >)KUBOTHBIX,
pacTenwii 1 TprOOB

IIpakTHyeckue u 1a0opaToOpHbIe 3AHATHS

IpakTnyeckoe 3aHsaTHe 2. «BplsBiIeHHE 0COOCHHOCTEH

OnuceIBalOT CTPOCHHUE AMHWHOKHCJIIOT,



https://resh.edu.ru/subject/lesson/5383/start/
https://resh.edu.ru/subject/lesson/5383/start/
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cTpoeHwus ¥ (HYyHKITHA OETKOB

MUYy T PEAKIUIO COCIUHCHUA
AMHWHOKHMCJIOT.

IpakTnyeckoe 3ansaTHe 2. «BolsiBieHue 0coOCHHOCTEH
¢epmenToB. l3yueHme KaTanUTUYECKOW aKTHBHOCTH
(hepMeHTOB (Ha MPUMEPE aMUIIa3bl HITH KaTalla3bl)»

VYka3pIBalOT OTAMYUS  (EPMEHTOB  OT
HEOPraHNYECKHUX KaTaIn3aTOpPOB.

OOBSICHAIOT ~ POJNb (depMeHTOB B
(YyHKIMOHUPOBAaHUU KHMBBIX CHCTEM, B
INPOMBINUICHHOCTH, B  MEOWIHUHE, B
MOBCEIHEBHOM JKM3HU YejioBeKa. Jlemaror
BBIBOJ] 00 aKTHBHOCTH KaTajiasbl.

IpakTnyeckoe 3aHaTHe 3. «BBIsSBICHHE CXOICTBA H
pazmraue monekyn JJHK u PHK, ux ¢pyHkmmii»

OTMe4aroT  OCOOCHHOCTH  CTPOCHHSA
Moyiekyn HykinenHOBBIX kucimotr (JHK,
PHK) U ATO. Cxematnyecku
U300pakaloT  CTPOCHHE  HYKJIICOTHOB,
MOJIEKYJTI HYKJICHHOBBIX KHCJIOT.
CpaBHHUBAIOT CTPOCHHUE MOJICKYJL.

JlaGopaTopHasi paGora 1. «l3ydeHue CTPOCHUS KIIETOK
pacTeHuid, KUBOTHBIX U OAKTEpHil IOJ MHKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpENaparax U UX OMHCAHUE)

PackpeiBatoT copepikaHWe TEPMUHOB H
TIOHSITUMN: LIUMTOIUIa3Ma, OpraHou/ibl,
SHIOIIIa3MaTHIeCKas CETh (BIIC),
anmapatr [oJbIXKH, JU30COMBI, BaKyoOJb,
MUTOXOHJPUH, TIACTUIBI (XJIOPOILIACTHI,
XPOMOILIACTHI, JICHKOILIACTHI), pPHOOCOMBI,
MUKPOTPYOOUKH,  KJIETOYHBIH  IEHTP
(meHTpocoma),  pECHHYKH,  IKTYTHUKH,
BKIIIOUCHUS, SO, sAepHas 000JI0uKa,
Kapuoruiaama,  XpOMaTWH,  SJIPBIIIKO,
XPOMOCOMBI.

OnHCHIBAIOT CTPOEHHE IYKAPUOTUYECKOM
KIETKH 10  HM300paXkeHWsM W  Ha

MUKpOTIpenaparax; KJIaCCU(UIUPYIOT
OpraHouIbI B 3aBUCUMOCTH oT
ocobeHHoCTeH ux CTpOEHUS
(omHOMEMOpaHHEIE, IByMeMOpaHHbIE,

HEMEMOpaHHbIE); OMUCHIBAIOT (PYHKIUH
Ka)XJIOTO OPraHOM/Ia B KIIETKE.

XapakTepusyloT KIETOYHOE SIpO  Kak
MECTO XpaHeHHs, nepeaadd (yIBOEHHE
XPOMOCOM) " peann3auu

MemOpaHHbIE
OpraHOuIbI
https://resh.edu.ru/sub
ject/lesson/3847/start/



https://resh.edu.ru/subject/lesson/3847/start/
https://resh.edu.ru/subject/lesson/3847/start/
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(TpaHCKpPHIIIIHS) HacJIeACTBEHHOM
“H(OPMAIIUU KIICTKH.

[TepednciIIOT ¥ OMUCHIBAIOT KOMITOHCHTHI
sipa v uX (QyHKITHH.

CxemMaTHYHO  HM300pa)kaf0T  CTPOCHUC
pacTUTENBHOMN U )KUBOTHOM KJIETKHU
OOBSCHAIOT OHMOJIOTHMYECKOE 3HAa4YeHHE

TpaHCIIOpPTa BEIICCTB B KIICTKC.

Tema 4.
KuzHenesarein
HOCTL KJIETKH

JInyHOCTHBIE pe3yJabTaThl: OCO3HaHUe 3HAYEeHUS
TEOPETUYECKUX 3HAHUM 110 €CTECTBO3HAHMIO JUIS MPAKTUYECKOMN
JeSITENIbHOCTH YeJIoBeKa. Vcmonp30Ba0T NpruoOpeTeHHbIE 3HAHUS
IUIs1 HKOJIOTMYECKH T'PaMOTHOTO MOBEACHUS B OKpY KaroIeil cpene
u ap.

Ho3naBareabnble YY/I:  AHamu3upoBalOT, CpPaBHUBAIOT,
KIaCCU(PUIMPOBAIOT W OOOOMIAIOT  TIOHATHS:  JaBAarOT
ofpesiefieHHe MOHATUSIM Ha OCHOBE M3YYEHHOTO Ha Pa3IN4HbIX
npeaMerax yueOHOro Marepuana.

PeryasituBnble YY/[: CamocTosTeNnbHO OOHApYXHBAalOT U
(hopMyJIMPOBaIOT YUEOHYIO IPOOJIEMY, ONPEACIATh 1EIb YUSOHOM
JeSITEIbHOCTH, BEIOUPAIOT TEMY TIPOEKTA.

KommynnkatuBabsle YY/[: OtcramBas CBOIO TOYKY 3pEHUS,
MPUBOJAT apryMEHTHI, OATBEpKAas ux ¢akramu. B anuckyccuun
YMETh BBIABHHYTH KOHTPAapryMEHTHI, IepedpasupoBalOT CBOIO
MBICJIb (BJIaICHUE MEXaHM3MOM SKBHBAJICHTHBIX 3aMEH).

Cooepiicanue

Oo6men BemectTB. [lnacTudyeckunii oOMeH.

OOMeH BemecTB, MWIM MeTa0oIM3M. ACCHUMUIISAIIHS
(TutacTudeckuit OOMEH) U TUCCUMIIIAIUS (SHEPTeTHYECKUI
o0MeH) — JB€ CTOPOHBI €IMHOTO TpoIlecca MeTadoIu3Ma.
Ponb 3akOHOB COXpaHEHHMs BEIIECTBA W JHEPrUM B
MOHMMaHuU MeTaboysm3ma. Tumbsl OOMEHa  BEIIECTB:
aBTOTPOQHBIN W reTepoTpodHsblid. Pomp ¢epmentos B
oOMeHe BEIIECTB M MPEBPAICHUMA DSHEPrUM B KIICTKE.
®dorocunre3. CeBeroBas M TeMHOBas (a3l (POTOCHHTE3A.
Peakuun ¢Qotocunresa. DddexTuBHOCTL (POTOCHHTESA.
3naueHne QorTocWHTEe3a Ui KU3HU Ha 3emiie. BiusHue

PackpbIBatoT copepikaHHe TEPMUHOB U
MOHATHH: 0OMEH BEIIECTB U MPEBPAIICHUE
SHEprum (MeTadoNu3M), aCCHUMUJISIIHS,
IJIACTUYECKUH  OOMEH, JAMCCUMUIISIIIHS,
SHEpPreTUYecKuii 0O0MeH, (OTOCHHTE3,
¢doronus, dochopunuposanue,
IIEPEHOCYHK  TPOTOHOB,  XEMOCHHTE3.
OnuceiBatoT  (POTOCHUHTE3,  MPOIIECCHI,
MpOTEKAIOIIME B CBETOBOM M TEMHOBOMU
thaze. BrisBisror MPUIMHHO
CJICJICTBCHHBIE CBS3H MEXy

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



https://resh.edu.ru/subject/lesson/3917/start/
https://resh.edu.ru/subject/lesson/3917/start/
https://resh.edu.ru/subject/lesson/3917/start/
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ycIoBuii cpeabl Ha (POTOCHHTE3 M CIIOCOOBI MTOBBIIICHHUS €TI0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHH. XEMOCHHTE3.
XeMocHuHTE3UpyIMe OakTepun. 3HaUueHHE XEMOCHHTE3a
JUTST )KU3HU Ha 3eMIle.

MOTJIONMICHNEM  CONIHEYHOH  DHEepPruu
XJIOPOQWIIOM ¥ CHHTE30M  MOJICKYJI
AT®. CpaBHUBAIOT HCXOJHBLIC BEIIECTBA,
KOHEYHBIE  TPOAYKTHI W  YCJIOBHA
NpOTEKaHUsl  peakuuid  CBETOBOM U
TEMHOBOM ¢azs ¢dorocuHTE3A.
CpaBHHBaIOT (POTOCHMHTE3 W XEMOCHHTE3.
OneHuBarOT 3HauYeHHEe (OTOCHHTE3a U
XEMOCHHTE3a JUIsl )KU3HU Ha 3emiie

13.

OHepreTuyeckuid  00MeH. OJHepreTHUecKnié OOMEH B
KjaeTke.  PacumiemyieHne — BEWIECTB,  BBIACICHHE U
aKKyMyJIMpOBaHUE SHEPruu B KJIETKE. Jrarnbl
sHepreTuueckoro obmeHa. [nukonu3. BposkeHwen ero
Buabl. KucnopogHoe okuciaeHre, win KJIETOYHOE JbIXaHUE.
OxucnutenbHoe  QocdopunupoBanue. IPHEeKTUBHOCTD
9HEPreTUUECKOro OOMEeHa.

PackpbIBaTh copepkaHWe TEPMUHOB U
MOHSTUH: SHEPreTUYEeCKUi oOMeH,
[JIMKONIU3, MOJIOYHOKHCIIOE OpoiKeHue,
CIHPTOBOE OpOKeHHe, OHOJIOTHYecKoe
OKHCIICHHE, KJIETOYHOE JIBIXaHue,
JTUCCUMMJIAINS, (PePMEHT.
XapakTepus3yloT OOMEH BCINECTB H
TIpeBpalieHne YHeprun (MeTadoInu3M) Kak
OJIHO UX CBOWCTB KHUBOTO.

[lepeuuncnsare O0COOCHHOCTH
IUTACTHYECKOTO M 3HEPreTHYEeCKOro
oOMeHa B  KIETKe, YyCTaHABIIMBaTh
B3aNMOCB3b MCKAY HUMHU.

Paznmuyare THIel OOMEHa BEIIECTB B
KJIETKE: aBTOTPOQHBIA U reTepoOTPOQHBIH.
OnuchiBaTh  3Tamlbl  SHEPTETHYECKOTO
obOMeHa (TIOATOTOBUTEIBHBIH,
0OECKUCIIOPOTHBIH, KHCIIOPOTHBIN) u
CPaBHUBATh UX METY COOOH.
XapakTepu3ylT peakiMd  TJIMKOJIN3a,
6pO)KeHI/I$I, KJICTOYHOI'O JbIXaHHWA,
BBISIBIISAITh IPUYHUHHO-CIICJICTBEHHBIC CBSI3H
MCXKAY INTMKOJIN30M,

14.

buocunTe3 Oeaka. Peaknmum MarpudHOTO CHHTE3A.
l'enernueckass uHdpopmamma u  JAHK. Peanmzanus
reHeTHueckord uHpopMauuu B KieTke. ['eHeTnmyeckuil Koj
uero cBoicTra. TpaHckpunius — MaTpuyHblid cuHaTe3 PHK.
Tpancnsimust — OwmocuHTe3 Oenka. JTambl TPAHCIALWH.
KoaupoBanue amunokuciaor. Ponp pubocom B OMOCHHTE3E

PackpeiBath copepkaHue TEPMHHOB U
HOHATUH: TEH, TEHETHYECKHH Ko,
MaTpPUYHBIA  CHHTE3,  TPAHCKPUIIIIHS,
TPaHCIIAITHS, KOJOH, AHTUKOJIOH,
pubocoma, HEHTpaJbHAS JorMa
MOJICKYJIsIpHOW  Omonoruu. Omnpenensth
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Oelnka.

CBOICTBa
(TpUIUIETHOCT®,
BBIPOKAECHHOCTD,

TeHETUYECKOTO Koza
OJTHO3HAYHOCTb,
YHUBEPCATHHOCTE,
HEMEPEeKPhIBAEMOCTh,  HETPEPHIBHOCTE).
OnuckIBaTh STaIbl peanuzanuu
HACJICICTBEHHONW HMH(OpMAIUU B KIICTKE.
CpaBHUBATH peakuuu MaTpUYHOTO
cuntes3a mosiekya PHK u Genka B kiieTke

15 | HekusieTounbie ¢popMbl :KM3HH — BHPYChl. HekierouHsle
dbopmbl xKu3HM — BUpYchl. Mcropust oTkpeiTust Bupycos (/.
. VBanoBckwuii). OcoOOEHHOCTH CTPOCHUS M >KU3HEHHOTO
uukna BupycoB. bakrepuodaru. bomesnn pacrenui,
JKUBOTHBIX M YENIOBEKa, BBI3BIBAEMBbIE BUpycamH. Bupyc
ummyHonedumura dyemoBeka (BUY) — Bo3OymuTens
CIINda. OOpatHas TpaHCKPUIILIKS, pEBEpTa3a U UHTErpasa.
[IpodunakTrka pacpocTpaHeHUsT BUPYCHBIX 3a00JIeBaHUH.

PackpeiBaTh copepkaHWe TEPMUHOB H
MOHATHUI: BUPYC, BUPYCOJIOTHS, KarlCHI,
Oaktepuodar, BUpYyC HMMyHOAeHUIIUTA
yenoBeka (BUY), oHKOreHHBIE BUPYCHL.
XapakTepusyroT BUPYCHI KaK
HEKIIETOYHYIO hopmy JKU3HU;
OCOOCHHOCTH CTPOCHHUS W IKU3HEHHBIN
LUKJI BUPYCOB.

OnuceiBaTh >KU3HEHHBIM LHMKI BHpyca
UMMYyHOZe(UIINTa dYeToBeKa; pasinyarhb
Ha pucynkax BTM (Bupyc TabauHoi

MO3auKH), OaxTepuodar, BHUY.
OOoCHOBBIBAaTH M COONIONATh  MeEpHI
NpOQHIAKTHKH pacrpocTpaHeHusl

BUPYCHBIX 3a00sieBaHui (pecupaTOpHEIE,
KTy JOYHO-KHUILICYHBIE, KJICIIEBOI
sHnedanut, BUY-undekums)

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

HpaKaneCKne H ﬂaﬁopaTopHLIe 3aHATHUSA.

IpaxkTuyeckoe 3ansaTue 5. «MojenupoBaHue OHOCHHTE3a
Oenkay

IpakTuyeckoe 3ansitue 6. «PemeHue 3amay 1o Teme
«buocunTes 6emkan»

Tema 5.
Pa3zMHoxxeHue u
HHAUBUIYAJTbHOE
pa3Burtue
OPraHu3MoB

Jluynocmuule pe3ynrvbmamul: pa3BUTHE HaBBIKOB COTPYIHUYECTBA,
pa3BUTHE CaMOCTOSITEIFHOCTH, (OPMHPOBAHHE OCO3HAHHOM
MOTMBAllMM K  BBIIOJHEHHIO  3agaHus, (QopMupoBaHue
9KOJIOTHYECKOTO CO3HaHMSA, OEpEeXHOTr0 OTHOILICHUS K CBOEMY
3JI0POBBIO, )KU3HU, IPUHSITHE IICHHOCTEH CEMbH



https://resh.edu.ru/subject/lesson/3939/start/
https://resh.edu.ru/subject/lesson/3939/start/
https://resh.edu.ru/subject/lesson/3939/start/
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Tlosuasamenvuvie VY]] camMoOCTOSITENbHOE  BBIJICICHUE U
(hopMyJIMpOBaHUE TIO3HABATEIBHON IICNIM, TIOUCK W BBIICICHHUEC
HeoOXoAuMOW WHGOPMAIIMA, B TOM YHCIE C IIOMOIIBIO
KOMITBIOTEPHBIX CPEJICTB, YMEHHE OCO3HAHHO W TPOM3BOIHHO
CTPOUTH PEUCBOC BHICKA3bIBAHUE B YCTHOW U MUCBMEHHOM (hopme;
CaMOCTOATEIBHOE BBHIJICTICHUE u (hopmynmpoBaHue
TTO3HABATEILHOM I1eNH, BEIOOP Hamboaee 3P GEeKTUBHBIX CIIOCOO0B
peuIieHus 3a7a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUI
Pecynamusnvie YYJ[: noctanoBka y4eOHBIX M IO3HABaTEIBHBIX
3a/1a4, KOHTPOIb, KOPPEKIIHS, OIIEHKA

Kommynuxamusenvie YVJ]: BnageHue MOHOJOTMYECKOH U
JIMAJIOTUYECKON (hopMaMH pedu

Cooepycanue

1 JKu3HeHHBIH IHUKJ KJIETKH.

Knetouyneldi mUKJI, WIM JKA3BHEHHBIH IIMKJI  KJIICTKH.
WNutepdaza wu wmwmro3. [lpomecchl, mnporekaronme B
uHTephaze. Permmkanmst — peakiuss MaTPUIHOTO CHHTE3a
JHK. Crpoenne xpomocoM. XpoMOCOMHBIH Habop —
Kapuotun. JWIUIOWIHBIA W TalJIOWAHBIA XPOMOCOMHBIE
HaOOpHI. XpoMaTuipbl. Hutonoruueckue OCHOBBI
Pa3MHOXEHUS U UHAUBUAYAIBHOTO PA3BUTUS OPTaHU3MOB.

PackpeiBaTh copepkaHWe TEPMUHOB H
MIOHSATHNA: KJIETOYHBIN LMK, WHTep(dasa,
pEeIUTUKAIMSA, XpOMOCOMa,  KapHOTHII,
rarjIoOuIHBIHN, JUTIION THBIN
XpOMOCOMHBII ~ Habop,  XpoMaTuubl;
MHTO3; ero crtamuu: mpodasa, meradasa,
aHadasa, Tenodasa.

OnuceiBaTh JKU3HEHHBIH LUK KIIETKHU;
MEPEUYNCIIATh u XapakTepu30BaTh
MEPUOJbI KJICTOYHOI'O IUKIIA, CPAaBHUBATDH
UX MEXJy CO00M.

2 Hdenenue kiaerknm — mmuro3. Craguu murosa. Ilpoueccsi,
MPOUCXOASIILINE Ha Ppa3HbIX CTaIusIX MHTO3a.
buonoruueckuii cmpicit MuTo3a. [Iporpammupyemas rudesnb
KJIETKH — aIloNTO3.

OmuceIBaTh CTpPOCHHUE XPOMOCOM,
KapUOTHUIIOB ~ OPraHU3MOB, CpPaBHUBAThH
XPOMOCOMHBIE HA0OPbI KIIETOK.
PackpbIBaTh OMOIIOTHYECKUIT CMBICIT
MHTO3a

3 ®opMBI pa3MHOKEHHUSI OPTaHU3MOB.

@opmbl pa3MHOKEHHSI OPraHM3MOB: OECIIONOe U IOJIOBOE.
Bugbl Oecriosioro pa3MHOXEHHMs: JEJ€HHE HaIBOE U
MOYKOBAaHUE OJJHO U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE,
BEreTaTHBHOE pa3MHOKEHHE. HckyccTBeHHOE
KJIOHUPOBAHUE OPraHU3MOB, €r0 3HAUYEHHUE JJIS CEJIEKLUU.

PaCKpLIBaTL COACPIKAHUEC TCPMUHOB U
MOHSTHH: Pa3MHOXCHHUE, KJIOH, ITIOJIOBBIC

KJIETKH (rameTsr), SIMLIEKIIETKA,
CIIEpPMAaTO301]], 3Ur0Ta, JEIIEHUE HABOE,
[TOYKOBaHUE, CHOPYJISIIIHS,
(dparmeHTanys, BETETATHBHOE

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

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



https://resh.edu.ru/subject/lesson/5352/start/
https://resh.edu.ru/subject/lesson/5352/start/
https://resh.edu.ru/subject/lesson/5352/start/
https://resh.edu.ru/subject/lesson/5359/start/
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ITonosoe Pa3MHOXKEHUEC, €TI0 OTINYHUA OT OecIooro.

pa3sMHOXKEHHE, CEMEHHOE pPa3MHOXKCHHE,
ONBUICHUE, JBOWHOE OILIOJIOTBOPCHHE,
MOJIOBBIC JKENE3bl, CEMECHHUKHU, SUYHUKHY,
OTUIOOTBOPEHHUE (mapyxHoe,
BHYTPCHHEE).

XapakTepu3yrT 0COOCHHOCTH U 3HAYCHHE
Oecrooro ©  MOJOBOTO  CHoco0O0B
Pa3MHOXKEHUSI. Brigensats BHJIBI
0ecroyioro  pa3sMHOXKCHHS,  BBISBIATH
B3aUMOCBSI3M  MEXAy  (QopMaMu |
crocobamMyd  pasMHOKEHHS U HX
OMOJIOTMYECKUM 3HAYCHUEM.

Bnametr  mpu€MamMu  BEreTaTHBHOTO
Pa3sMHOXKEHUS] KyJIbTYPHBIX pacTeHUN (Ha
npUMepe KOMHATHBIX).

XapakTepu3oBaTh  IIOJIOBBIC  KIJICTKH:
SIMTIEKJIETKH, CIIEPMATO30MUIbI;, BBISBIISATH
0c00EHHOCTH MX CTPOCHHS

Meiio3s.
Meiio3. Cranuu Mmeiioza. Ilpouecchl, nNpoucxoismue Ha
cragusix Meno3a. IloBenmeHue XxpomocoM B Meio3e.
Kpoccunrosep. buonormueckuif cmpicI W 3Hau€HUE
Meho3a.

PackpeiBaTh cojepkaHHEe TEPMUHOB U
MOHATHH: Me03, KOHBIOTallUsl XPOMOCOM,
nepekpécT  (KPOCCHHTOBEpP) XPOMOCOM,
rameTsbl.

I'ameTrorenes — nmpouecc 00pa3oBaHUA MOJOBBIX KJIETOK
Y ’KHBOTHBIX.
ITonoBeIe xenne3bl: CEMEHHUKH U snuHuKU. OOpa3oBaHue U

pa3BUTHE TIOJIOBBIX KJIETOK — TaMeT (CIepMaTo30us,
AUIEKNIeTKa) — crepMaroreHe3 W ooreHe3. OcoOeHHOCTH
CTpOCHUS STATIEKIIETOK " CIIepPMaTO30UI0B.

Omnonorsopenue. [laprenorenes.

PackpeiBaTh copep:kaHue TEPMHHOB U
MOHATHUI: TaMETOreHE3, CIEPMAaTOreHE3,
0O0I'CHE3, CIIEpMAaTO30U/, aKpocoma,
SIMIIEKIIETKA, OJIIPHBIE TENbIIA.
XapakTepusyroT 0COOEHHOCTH
raMeTOorcHeE3a y JKHUBOTHBIX U €ro CTaJuH,
IIOJIOBBIC KIIETKH

)KUBOTHBIX M ONHCHIBATH IIPOLECC HX
pazButus. CpaBHUBAThL CIEPMATOTCHE3 H
OOI'CHE3.

OnuckeiBaTh OIUIOJIOTBOPEHHUE,
OHOJIOrHYeCcKoe 3HAYCHHUE
OIJI0JIOTBOPEHUS

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

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

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



https://resh.edu.ru/subject/lesson/3927/start/
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https://resh.edu.ru/subject/lesson/3927/start/
https://resh.edu.ru/subject/lesson/5630/start/
https://resh.edu.ru/subject/lesson/5630/start/
https://resh.edu.ru/subject/lesson/5385/start/
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HNuauBuayanbHoe pa3BUTHE OPraHU3MOB.
WunuBuayanbHoe pa3BuTHE (OHTOreHe3). DMOpPHOHAIBHOE
pasButHe  (3MOpHoOTeHe3). JTambl  AMOPHOHAIBHOTO
Pa3BUTHA Y TIO3BOHOYHBIX KHBOTHBIX:

PackpeiBath conepkaHHEe TEPMUHOB U

MMOHSITHIA: OHTOTCHE3,  SMOpHUOreHes,
3urora, ApodIeHue, OIacToMepsl, MOpyJa,
Onacryna, 071aCTOLIENb, racTpyina,
HEHpyna, OpraHoreHe3; 3apoJIbIIIEBhIC
JIUCTKU: IKTOJIEPMA, Me3o/epMa,
SHTOJCPMA; [TOCTAMOPHOHATIBLHOE
pa3BuTHE: psiMOe u HEMpsSIMOoe

(MmmuanHOYHOE); MeTamop(o3, Meracrmopa,
MHKPOCIIOPA, MBUIBLEBOE 3€PHO, CIIEPMHUH,
3apOAbILIEBbII MELIOK, JIBOMHOE
OILJIOJIOTBOPEHHUE.

Omnpenensite  3Tambl  AMOPHOHATIBHOTO
pa3BUTHA XOPIOBBIX Ha CXeMax U
npenapaTax H  ONHCBIBaTh IPOLECCHI,
NPOUCXOSIINE HA KaXKIOM dTarle.
CpaBHUBaTb  IEpHOABI  OHTOTCHE3A;
npsMoe M HempsAMoe  (JINYMHOYHOE)
MOCTIMOPHOHANBEHOE pasBHTHE,
3apOBIILIHN YeJIOBEeKa U IPYTUX XOPIOBBIX.
OObsicHATE  OMOJOrMYEeCKOe  3HAuYCHHE
pa3BuTHA

c MeTaMoph0o30M; OTpHIIaTEIHHOE
BIIMSIHUE AJIKOTOJIs, HUKOTHHA M JPYTUX
TEpaTOTeHHBIX (aKTOPOB Ha pPa3BHTHUE
3apo/JIbIIlIa YeI0BeKa.

OnuceIBaTh poLuecc IBOMHOTO
OIJIOZOTBOPEHUS Y IIBETKOBBIX PACTEHUH

HpaKaneCKne H ﬂaﬁopaTopHLIe 3aAHATUSA

IIpakTuyeckoe 3anaTHe /. «BrpIiBIeHHE OcoOeHHOCTEH
MUTO32»

CpaBHUBaTh CTAINH MUTO3A.
Pasnmuyate Ha  MuKpompemapatax H
PUCYHKax CTaJul MHUTO3a.

IpakTuyeckoe 3ansaTHe 8. «BbLiBICHHE 0OCOOEHHOCTEH
Meno3a»

XapakTepnzoBaTh Mei03 Kak crocod
KJIETOYHOTI'O JICJIEHUS; ONMCHIBaTh MEN03
10 CTaIMsIM; CPAaBHUBATh CTAINH Meio03a 1
MHTO34.
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Pasnuuate Ha pucyHKax cTaguu Meno3a;
packpeiBaTh  OMOJOrMYECKOe 3HAYCHUE
Melo3a

«HaOmronenne muro3a B
Jyka Ha  TOTOBBIX

3 JlabopaTopHasi paGora 2.
KJICTKaXx  KOHYMKAa  KOpEeIKa
MHUKPOTpEnapaTaxy

0,5

Pasnuuate Ha pucyHKax cTaguu Meno3a;
packpeiBaTh  OMOJOrMYECKOe 3HAYCHUE
Meno3a

4 JlaGopaTopHast pa6ora 3. «/3yueHHe CTPOCHHUS MOJIOBBIX
KJICTOK Ha TOTOBBIX MUKPOIpEnaparax»

0,5

OnuceIBaTh 0CcO0EHHOCTH

KJICTOK

IIOJIOBBIX

Tema 6.
HacaeacrBeHHOCT
b M H3MEHYHUBOCThH

OpraHu3MoB

Jluunocmuuie pe3ynvmamul. pa3BUTHE HABBIKOB COTPYIHUYECTBA,
pPa3BUTHE CaMOCTOSATEIBHOCTH, (OPMUPOBAHUE OCO3HAHHOMN
MOTHBAallMM K  BBINIONHEHHWIO  33/JaHus,  (OpPMHUpPOBAHUE
9KOJIOTHYECKOTO CO3HAHWs, OEpeKHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO, JKU3HU, IPUHATHEC [IEHHOCTEH CEMbH
Ilo3nasamenvuvie VVJ[: camocToATeIbHOE  BBIACICHHE U
(hopMynpoBaHUE TIO3HABATEIHHON IIENIM, TIOWCK W BBIICIICHHUE
HE0OXoauMOH HH(GOpPMAIMKM, B TOM UYHCJIE€ C IIOMOIIBIO
KOMITHIOTEPHBIX CPEJICTB, YMEHHE OCO3HAHHO W TPOU3BOJILHO
CTPOUTH PEUEBOE BHICKA3bIBAHNE B YCTHOW M MICHMEHHOU (hopme;
CaMOCTOSTEIILHOE BbIJICIICHUE u (hopmMysMpoBaHue
MO3HABATEJILHOM 11EJIH, BEIOOp HanboIiee 3PPEKTUBHBIX CIIOCOOOB
pelIeHuns 3a7a49 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUI
Peeynamusnvie YY/[: noctaHoBka y4eOHBIX M I103HABATENIBHBIX
3a/1a4, KOHTPOJIb, KOPPEKIIUS, OIICHKA
Kommynuxamusnvie YVJ[: BrnageHue
JMAJIOTHYECKOH (hopMaMu pedn

MOHOJIOTHYECKOH U

Cooeporcanue.

https://resh.edu.ru/s

21 | I'emeruxka —
H3MEHYHBOCTH.
IMpeamer u 3agayu  TeHETHUKW. Polb  I[UTOJOTMH H
SMOpHOJIOTHH B CTAHOBJICHMM  TEHETHKH.  Briajg
POCCHUICKHX U 3apYOCIKHBIX YUCHBIX B Pa3BUTHE I'C€HETHKHU.

HayKa o HaCJICACTBCHHOCTH H

Mertoapt TE€HETHKHU (THOPUIOTOTMUECKHUH,
UTOTE€HETUYECKUH, MOJICKYJISPHOTCHETHICCKUN ).
OCHOBHBIE  TEHETHYECKHE  TOHATHSA. | eHeTwdeckas

CHUMBOJIMKA, UCTIOJIb3yEMasAa B CXEMax CKPGMHBaHHﬁ.

PackpeiBaTh copepkaHWe TEPMUHOB WU
MOHATHI: T'eH, TEHOM, TeHOTHII, (PEHOTHII,
XPOMOCOMBI, aJuIeNbHbIE TeHBI (aJUIein),
rOMO3HUT0Ta, reTepo- 3UTOTa,
JOMHHAHTHBIHA TpHU3HAK (T€H), PelecCHB-
HBIA Tpu3Hak (TeH), YuCTas JIMHUS,

rubpu.

[epeuncnars 1 XapaKTepU30BaTh METOJIbI
TeHETHUKH: rUOPHUI0IOTHIECKUH,
LUTOr€HETHYE-  CKUH,  MOJEKYJISpHO-
TCHETHUYECKHIA;  JIOMHHAHT-  HBle W

ubject/lesson/5386/st
art/



https://resh.edu.ru/subject/lesson/5386/start/
https://resh.edu.ru/subject/lesson/5386/start/
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pellecCCHBHBIE TPHU3HAKH PACTEeHUH W
>KUBOTHBIX.
ITonb3oBaThCst TeHEeTUYECKOMN
TEPMHUHOJIOTUE U CHUMBOJIMKOW 1A
3amuCcH TEHOTUITHYECKUX CXeM
CKpEIIMBaHUs

22

3aKOHOMEPHOCTH HACJIEJOBAHMSA.

3aKOHOMEpPHOCTH HaCJICZIOBAHUS MIPU3HAKOB,
YCTaHOBJICHHBIE T. Mengenem. MounorubpuiHOe
CKpelrBaHWe. 3aKOH eIUHOOOpa3usi THOPHIOB MEPBOTO
MTOKOJICHHUSI. [IpaBuno JOMUHUPOBAHUS. 3akoH
paclilleruieHds TpPU3HAaKOB. [ Mmore3a YHCTOTHI Tramer.
IlonHOE M HEMONMHOEe TOMUHUPOBAHUE.

PackpeiBathe conepkaHHMEe TEPMHUHOB U
MOHATHUM: MOHOTHOPUAHOE CKPELIUBAHUE,
(deHOTHIIYECKHE TpyIIbI,
rUOpPUIONOTUYECKUN ~ METON,  YHCTBIE
JVHUY, TOMUHHPOBaHUE TeHOB (TIOJIHOE,
HEIIOJIHOE), PACLICIUIEHUE B IIOTOMCTBE.
OnucelBaTh METOAMKY TnpoBeaeHus I
MenzaeneM  ONBITOB MO  W3YYEHHUIO
HACJIEJIOBaHUSl OJHOW Mapbl NMPU3HAKOB Y
ropoxa II0CEBHOTO. PackpsiBathb
cCoIep)KaHHE  3aKOHOB  €AMHOOOpa3us
ruOpyUIOB MEPBOTO MOKOJIEHHUS M 3aKOHA
pacmernenus.  OOBSICHATH  THIIOTE3Y
YUCTOTBI T'AMET.

23

JAurndpugHoe ckpeniuBaHue.

3aKkOH  HE3aBUCHUMOIO  HAcleJAOBaHUS  INPU3HAKOB.
HI/ITOI‘eHeTI/I‘IeCKI/Ie OCHOBBI ):[I/IFI/I6pI/I):[HOFO CKpC€uIBaHM.
Amnanusupyonee CKpeLIMBaHHeE. HWcnonb3oBanue
AQHATM3UPYIOLIET0  CKPELUIMBAHUS UL ONpPENeNICHHS
TeHOTHUIIA OCOOH.

PackpeiBaTh copep:kaHue TEPMHHOB U
MOHATUH: JUTHOPUIHOE CKpEIIMBAHHE,
aHAJIU3UPYIOUIEE CKPEILIUBAHUE.

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



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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24

CuenJieHHOe Hac/leJ0BaHHe NIPH3HAKOB.

Pabora T. Moprana mo CHEMJICHHOMY HacJel0BaHUIO
reHoB. HapymeHnue cremnjeHuss I'€HOB B pe3yJbTare
KPOCCHHIOBepa. XPOMOCOMHAsI TEOPHsI HACAEACTBEHHOCTH.
I'eneTudeckue KapThl.

PackpeiBath conepkaHHEe TEPMUHOB U
MOHSATUH:  CHEIUICHHOE  HacJeJI0BaHUE
MIPU3HAKOB, pexoMOnHaITIs TEHOB,
TeHEeTHYECKUE KapThl XpOMOCOM,
MOpPraHuja. HazsiBath OCHOBHBIEC
TOJIOXKEHUS XPOMOCOMHOM TEOpUU
HACJIeICTBEHHOCTU T. Moprana;
packpbiBaTh coxepkanue paboter T,
Moprana o CUECIUICHHOMY
HACJIEIOBAHUIO T€HOB W  TPUYUHBI
HapyIIeHUs CICIUICHUS MEXIy TeHaMH.
3anuceIBaTh CXEMBI CKpC€IIMBaHHA IIpU
CIIETUICH- HOM HACJIeJIOBaHUU, OOBSICHATH
MIPUYUHBI peKoMOMHAITIH TEHOB,
OmnpeaAciIdATb 4YUCIO TIpynn CHCIUICHUA
TCHOB; peIlaTh TEHETUYCCKHE 3aJaud Ha
CIIETNICHHOE HACJIeZIOBaHUE

26

I'eneTrnka moJa.

XpoMOCOMHOE oTpeesieHre Tojia. AyTOCOMBI U TIOJIOBBIC
XPOMOCOMBI. ['OMOraMeTHbIE U reTeporaMeTHRIE
opram3Mbl. HacnenoBaHue mpu3HaKoOB, CIETUIEHHBIX C
IIOJIOM.

PackpbiBaTh CcOAEpXKaHHE TEPMHHOB |
TIOHSI THIA: XPOMOCOMHBIH Habop,
ayTOCOMBI, HOJIOBBIE XPOMOCOMBI,
TOMOTaMETHBI  [MOJ, TeTepOraMeTHBI
TIOJI, CLETUICHHOE C IIOJIOM HAaCJIeIOBAaHUE
IPU3HAKOB.

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



https://resh.edu.ru/subject/lesson/4755/start/
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27 | A3MEeHYMBOCTb. PackpeiBaTh comepkanue TepMuHOB | | https://resh.edu.ru/s
HenacnencrBeHHass W3MEHYMBOCTh. BUABI U3MEHUMBOCTH: MOHATHI: N3MEHYHMBOCTD, HacleAcTBeHHas | ubject/lesson/5387/st
HEHACJIC/ICTBEHHAss W HACJCJCTBEHHAs. Ponb cpeapl B H3MEHYHUBOCTH, HeHacjaeacTBeHHas | art/
HEHACJEJICTBEHHOW  M3MEHYHMBOCTU.  XapaKTePHCTHKA H3MEHYHUBOCTH, MOU(QUKAIIMOHHAS
MOJU(PHUKAIMOHHONW W3MEHYUBOCTH. BapralmoHHBIN psif 1 WU3MEHUYMBOCTh,  BAPUALIMOHHBIA  psl,

BapuallMoHHas KpuBas. Hopma peaknuu MpHU3HAKA. BapUaHTa, BapUaIlHOHHas KpHBas,

KonnvecTBeHHbIE H KAYECTBEHHBIC MPHU3HAKH M MX HOpMaA MPHU3HAK, HOpMa peakiumy,

peakmmn. CBOHCTB MOAHU(PHUKAITHOHHON M3MEHIUBOCTH. KOJIMYECTBEHHBIE u Ka4yeCTBEHHBIE
npusHakd.  KiaccupunupoBarh — BHJIBI
H3MEHYHUBOCTH u BBIABIISTE 150,
OMOJIOrHYECKHUE O0COOEHHOCTH.
Ilepeuncnars CBOICTBa
MOJTU(PHUKAIMOHHOW  M3MEHYMBOCTH W
OOBSICHATH €€ 3HAYCHUE JIJISI OPTaHU3MOB.
Paznuuars KOJIMYECTBEHHBIE u
KaueCTBEHHbIE MPU3HAKY; CTPOUTH
BapHAIMOHHBI P,  BapUAIIMOHHYIO
KPUBYIO, BBIUHCIIATE CpPEIHEE 3HAYEHHE
MpHU3HaKa

28 | HacaeacTBeHHAsi, WJIH FeHOTHIIHYECKASI H3MEHYHBOCTh. PackpbiBaTh copepkanue TepMuHOB u | https://resh.edu.ru/s

KoMmOunatuBHass WM3MEHYHMBOCTh. Meiio3 H  IOJIOBOH
mporecc — OCHOBAa KOMOWHATHBHONH  HM3MEHYMBOCTH.
MyTtannoHHas u3MeHYMBOCTh. Kiaccupukanus MyTaiuii:
TE€HHbIE, XPOMOCOMHBIE, T€HOMHBIE. YacToTa ¥ NpPUYUHBI
MyTanuid. MyrtaredHble (akTopbl. 3aKOH TOMOJIOTHYECKUX

MIOHSTHH: HaCJICACTBCHHAA N3MCHYUBOCTD,
KOMOMHATHBHAS U3MEHYHUBOCTD,
MyTallMOHHasA U3MCHYMUBOCTH, MYTAaHT,
MyTaluu: T'CHHBIC, XPOMOCOMHBIC,
TCHOMHBIC, TTOJINITIIION NS,

ubject/lesson/3653/st
art/



https://resh.edu.ru/subject/lesson/5387/start/
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pAlloB B HacienctBeHHOM m3MenunBoctd H. V. BaBuioga.
Buesigepnast HacneACTBEHHOCTh U U3BMEHUHUBOCTh

AHEYIUIOU S, My TareHsl.
XapakTepus3oBaThb HaCJIEICTBEHHYO
W3MEHYMBOCTH; (POPMYIHPOBATH 3aKOH
TOMOJIOTHYECKUXPAJIOB B HACJIEACTBEHHON
m3MenunBoctu H. WM. BasuinoBa u
OOBACHATH €r0 3HAYEHHUEIST OMOIOTHH U
ceneknnn. KimaccuuumpoBarh MyTamuu:
T€HHbIE, XPOMOCOMHBIE, TE€HOMHBIE U
MPUBOJIUTH MIPUMEPBHI MYTaLUi.
OOBACHAT, TNPUYMHBI BO3HUKHOBEHUS
MYTAaITHH, poJTh (PAKTOPOB-MYTarcHOB.

I'eneTnka yenoBeka.

Kapuotun demoBeka. OCHOBHBIE METOABI T'C€HETHKHU
YenoBeKa: TeHeaIOTHYCCKUH, OJIM3HELIOBBIMH,
LIUTOTE€HETUYECKUH, OMOXMMHUYECCKUH, MOJIEKYJISIPHO-
renetudeckuil. CoBpeMEHHOE OIpeAesieHne T'EHOTHUIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAaHUE, TIE€HOTUIIMPOBAHUE, B
ToM uymciie ¢ nomompio III[P-anamm3a. HaciemncTtBeHHbIS
3a00/IeBaHUsl YEJIOBEKA: TEHHBIC OO0JIe3HH, OOJIE3HH C
HACJEACTBEHHON MPEeApacloyIOKEHHOCThIO, XPOMOCOMHbIE
0one3nn. CoMaTHUECKHe U TeHePATUBHBIE MYTaIHH.

CTBOJIOBBIE KJIETKH. [TpunHnUIEL
3I0pOBOr0 00Opa3a JKWU3HW, TUATHOCTHUKH,
MPOGUIAKTHKH M JICUYCHUS TCHETUYCSCKUX

0oJIe3HENH. MenuKo-reHETHIECKOE
KOHCYJIbTHPOBAHUE. 3HaueHHe
M€ IUIIHCKOMN TE€HETHKH B
MPeOTBPAIICHUN u JIEYUEHNH

FeHETHYECKUX 3a00JI€BaHMI YETOBEKA.

IIpakTHyecKkue U 1a0OPATOPHbIE 3aHATHS 10

IIpakTH4eckoe 3aHATHE 9. «BriaBnenue 2 3anmuceiBaTh  CXEMbl  MOHOTHOPHIHOTO

3aKOHOMepHOCTel HacnenoBaHus. | 3akoH MeHaens CKpEIBaHus, 00BACHATD €ro
[IUTOJIOTUYECKHE OCHOBBI W  peliarth
FEHETHYECKHUE 3a/1a4i Ha MOHOTHOPHIHOE
CKpeIIMBaHUE

IIpakTu4yeckoe 3aHsATHE 10. «BrIsIBIEHUE 2 OmuceiBath oONBITEI 1. MeHaenss mno

3aKOHOMEPHOCTEH  HAcIeNOBaHWs IMpH  JUTHOPUIHOM
ckperuBanuy. |l u 11 3akoHEI MeHmemns

W3y4YEHHIO HAcJIEZIOBaHUA JIByX IHap
IIPU3HAKOB Yy  TOpOXa  IIOCEBHOTO.
PackpriBath cozepKaHue 3aKOHa
HE3aBUCUMOI'0 HACJIEJOBAaHUA IPU3HAKOB.
IIpuMeHATh MaTeMaTUYECKUH pacuér ¢

TOMOILIBIO MeEToa MIePEMHOKEHUS
BEPOSITHOCTEM M 3alUCh C MOMOUIBIO
(heHOTUTIMUECKHIX paauKaIoB

PaCIICIICHUSA ITPU3HAKOB Y IIOTOMKOB IIO
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(eHOTHITYy W TEHOTWIy. 3amUCHIBATH
CXEMBl ~ JUTHOPHIHOTO  CKpPELIMBaHUS,
OOBSACHATH €ro IUTOJOTUYECKHE OCHOBEI
W pemarh TEHETHYeCKHe 3aJaddl  Ha
JUTHOPHUIIHOE CKpEeIlMBaHHE

JlaGopaTtopnasi padora 4. «l3ydeHue pe3ysibTaToB
MOHOTHOPHIHOTO W  JWTHOPHIHOTO  CKPEITUBAHUA.
[IpakTHKYM IO pEIICHHUIO 3a1a9»

BEITIOTHSITE cXeMBI CKpelIuBaHus, p€IIaTh
3aJadun

IpakTnyeckoe 3anstue 11. «BrisiBnenne ocoOeHHOCTEH
CLIEIUICHHOTO C MOJIOM HACJIe0BAHUSY

OOBSCHATh  IIUTOJOTMYECKHE  OCHOBBI
XPOMOCOMHOI'O ME€XaHHU3Ma OIpeeIICHUs
moja y  pa3IM4YHbIX  OPraHU3MOB.
CpaBHUBATbH 3aKOHOMEPHOCTH
HACJIeJIOBaHUS TPU3HAKOB, CLETJICHHBIX U
HE CLCIJICHHBIX C 1ojoM. Pematsb
IFeHETHUECKUE 3aJauyd Ha HacJelOBaHHUE
CIIETJIEHHBIX C MTOJIOM ITPU3HAKOB

JlabopaTopuass padota 5. «Ananmmz wMyramui |y
Jip030(HIIBI HA TOTOBBIX MUKPOTIPENapaTaxy

CpaBHUBaTh BHUAbI MYyTallUil; BBIABIATH
MPHYUHEI HACJIE/ICTBEHHOM
N3MCHYMBOCTHU, MUCTOUYHUKHU MYTArcHOB B
OKpY>Karomen cpene (KOCBEHHO).
XapakTepu3oBarthb BHESIJICPHYIO
HACJICJICTBEHHOCTh U M3MEHUHBOCTh

IpakTnyeckoe 3ansitue 12. «BpisiBIcHWE 0COOCHHOCTEH
METOJI0B T€HETHKH YEJIOBEKa

PackpeiBaTh copepkaHWe TEPMUHOB WU
MOHATHUH: KapuOTUIL YeJI0BEKa,
LUTOr€HETHYECKHUI METOZ,
TeHEATOTUYECKUH METO/, POJIOCIOBHBIE,
ONM3HEIOBBIA METO/, HACIIEJICTBEHHBIC
0oJe3Hu: (MOHOTEHHEIE, c
HaCJIeICTBEHHOM
MIPEPACTION0KEHHOCTHIO, XDPOMOCOMHEIE),
MEINKO-TEHETHYECKOE
KOHCYJIbTUPOBAHHE. [epeuncnste
0COOEHHOCTH W3YYeHHUS TeHETHKH
YeloBeKa; MPUBOJTUTH pUMEPHI
HACJIC/ICTBEHHBIX ~ OOJNIe3HEel  4eloBeKa,
XapaKTepu30BaTh METO/IBI 1754
podUIAKTHKH, 00OCHOBBIBATh 3HAYCHUE
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MCONKO-TCHCTHUYCCKOT' O
KOHCYJIbTUPOBAHUS.

7 IIpakTuyeckoe 3ansitHe 13. «CocTaBieHue M aHaIH3
POJIOCIIOBHBIX YETOBEKa»

CocTaBisTh u
POIOCIIOBHBIEC YeI0BEKa

AHAJIU3UPOBATDH

Tema 7. Cenexkuust
OpPraHu3MoB.
OcHoBBI
OMOTEXHOJIOTHH

Jluunocmuuie pe3ynvmamul. pa3BUTHE HABBIKOB COTPYIHUYECTBA,
pPa3BUTHE CaMOCTOSATEIBHOCTH, (HOPMUPOBAHUE OCO3HAHHOMN
MOTHBAIlMd K  BBIIIOJIHCHHUIO  3alaHus,  (QopMUpOBaHHE
9KOJIOTHYECKOTO CO3HAHMsI, OCPEKHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO, )KU3HU, IPUHATHE IEHHOCTEH CeMbU
Ilo3nasamenvuvie VVJ[: camocToATeIbHOE  BBIACICHHE U
(hopMynpoBaHUE TIO3HABATEIHHON IIENIM, TIOWCK W BBIIEIICHHUE
HeoOXoauMOH HH(GOpPMAIMKM, B TOM UYHCJIE€ C IIOMOIIBIO
KOMITBIOTEPHBIX CPENICTB, YMEHHE OCO3HAHHO W TPOM3BOIHHO
CTPOUTH PEUEBOE BHICKA3bIBAHNE B YCTHOW M MICHMEHHOU (hopme;
CaMOCTOSTEIIbHOE BbIJICJICHUE u (dhopMyupoBaHUe
MO3HABATEJILHOM 1IEJIH, BEIOOp Hanboiee 3PPEKTUBHBIX CIIOCOOOB
pelIeHuns 3a7a9 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUI
Pecynamusnvie YYJ[: mocranoBka y4eOHBIX M ITO3HABATEIHHBIX
3a/1a4, KOHTPOJIb, KOPPEKIIUs, OIICHKA

Kommynuxamusnvie YVYJ]: BnageHue MOHOJOTMYECKOH U
JMAJIOTHYECKOH hopMaMu pedn

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

Cooeporcanue.

1 CeJsieknus Kak HayKa U mpoiiecc.

Cenekius Kak HaykKa U Ipouecc. 3apoKJICHUE CEIeKIUU U
nomectukauusa. Yuenue H. WM. BaBunoBa o wneHTpax
MHOT000pa3us U MPOUCXOXKICHHS KYJIbTYPHBIX PacTCHUH.
LeHTppl MPOMUCXOXKIAEHUS AOMAIIHUX >KUBOTHBIX. Copr,
MOpo/1a, MITaMM.

PackpeiBaTh cojepkaHHE€ TEPMUHOB U
MOHATHM:  CeJeKuus, CopT, I[OpoJa,
mTamm, JIOMECTHKALHS, 170171
OJIOMalllHUBaHHUE, LEHTPHl MHOT000pa3us
U TIPOUCXOKACHUS KYJIbTYPHBIX PAaCTEHUH
u JKUBOTHBIX, ruOpuau3anys,
HCKYCCTBEHHBIH 0TOOP.

HaspiBaTh 1 cpaBHUBaTH OCHOBHBIE 3TaIlbI
Pa3BUTHUS CENEKLINU.

Mznarate yuenne H. WM. Basunoa o
LEHTPax TPOUCXOXKACHUA KYJIbTYPHBIX
pacTeHMi; pa3iu- 4aTh LEHTPBl Ha KapTe
MHpa, CBSI3bIBaTh MX MECTOIOJIOKEHHE C
oyaraMM BO3HHMKHOBEHHUS JPEBHEUIINX
LMBUJIM3ALHHA. 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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KYJIBTYPHBIX pacTeHui, TTOPOJIBI
JIOMAITHUX JKUBOTHBIX Y UX JUKUX
MIPEIKOB.

OrneHnBarthb poIB CeJIEKIINN B
o0ecrieyeHun MPOIOBOJILCTBEHHOM

0e30IaCHOCTH YEJIOBEUECTBA

Metoabl W JOCTHMKEHHUS CeJIeKIMH PACTEHMH H
KMBOTHBIX.

CoBpeMeHHbIE ~ METOABl  CeleKUuMu. MaccoBblii U
WHIWBUAYaIbHBIE  OTOOPBl B CEJIEKUMHPACTEHUH |
)KUBOTHBIX. OLeHKa J3KcTepbepa. brnnskopoacTBeHHOE
ckpenuBanue — MHOpuAuHT. Yncras nuaus. CKkpeuiuBanue
YUCThIX JuHMHA. ['ereposuc, wiM THOpHIHAS CHIA.
HeponcTteennoe ckpemmuBanne — aytopuauar. OtnanéHHas
ruOpuan3anust u e€ycrnexu. VICKycCTBEHHBIH MyTareHe3 u
MOJlyYeHHEe  TONUIUIONJOB.  JIOCTIDKEHUS  CeNeKLUU
pacTEeHH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

Okckypcusi « OCHOBHBIE METOABI U JTOCTHIKEHUS CEJIEKLIUU
pacTeHHi ¥ O>KUBOTHBIX (Ha CEJIGKIIMOHHYIO CTaHIMIO,
TUIEMEHHYIO (DepMy, COPTOMCHBITATENbHBIA YYaCTOK HIIH
TEIUTMYHOE X03AHCTBO)

PackpeiBaTh copepikaHHE€ TEPMUHOB H
MOHSATUH:NCKYCCTBEHHBIN otoop,
MaccoBelli  OTOOp,  WMHIUBHUIYaJbHBIH
0oTOOp, DJKCTEephep, OIM3KOPOACTBEHHOE
CKpELIMBaHUE, YUCTasl JUHUS, T€TEPO3UC,
HEPOJCTBEHHOE CKpeIlIMBaHuE,
HCKYCCTBEHHBIM MyTareHes, HOJIUILTONIBI.
CpaBHuBaTh  (OPMBI  HCKYCCTBEHHOT'O
orbopa (MaccoBOro U MHAWBUAYAIBLHOTO),
BUJIBI rHOpUAN3aLIU
(OM3KOPOACTBEHHOW W OTHAICHHOM),
CHOCOOBl  MOJYYEHUS  IOJMIUIOHIOB.
IIpuBoguTs IIPUMEPBI JOCTUKECHHUM
CEJICKIIMH PACTCHUH M )KMBOTHBIX

BuorexHo/10rusl KaKk 0Tpacjb NPOU3BOICTBA.
buortexHomoruss kKak oOTpacib MPOU3BOJACTBA. [|'eHHas
WHXeHepus. JTtambl co3nanus pexombunantHout JHK u
TPAaHCTeHHBIX  opraHu3MoB. Kiierounas  uHXeHepus.
Knerounpie KymbTypbl. MUKpPOKIOHATHEHOEPA3MHOKEHNE
pactenuii. KinoHnpoBaHue BbICOKOIIPOYKTUBHBIX

PackpeiBaTh copepkaHHE€ TEPMUHOB H
NOHSATHHA:  OMOTEXHOJOTHS, KJIETOYHAs
WH)KEHEepHs, TeHHAAUHXEeHepus,
KJIOHUPOBAaHKE, TPAHCTEHHbIE OPTaHU3MBI,
I'MO (reneruueckd MOAWUGPHUIIMPOBAHHEIC

OpTaHHU3MBI). XapakTepu30oBaTh
OMOTEXHOJIOTHIO KakK 0Tpacib
MIPOM3BOJCTBA, OCHOBHBIE JIOCTHIKEHHS
OMOTEXHOJIOTUN B obiactu

MIPOMBINIJICHHOCTH, CEJIILCKOI'O XO03siCTBa
1 MCIOUIIMHBI.

IIpakTHyeckue u 1a0opaToOpHbIe 3AHATHS

IlpakTuyeckass  pabdora 14, «BwisgBienue  poam

ITepeunciars u XapaKTEpHU30BaTh
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OHMOTEXHOJIOTHU KaK OTpaciu IIporu3BOACTBa»

OCHOBHBIE ~ METOJbl U  JOCTHXKCHUS
OMOMHKEHEPHH. Ob6cyxaath
IKOJIOTMYECKHE U JTHYECKHE AaCIICKTHI
HEKOTOPBIX HCCJIEHAOBaHHN B o0nacTu
OMOTEXHOJIOTHH (KJIIOHUPOBAHHS,
HCKYCCTBEHHOTO OILTOJIOTBOPEHHUS,
HAIPaBJICHHOTO HM3MEHEHUS T€HOMa |
CO3/IaHUsI TPAHCTCHHBIX OPraHU3MOB)

Tema 8.
IBOJIOIMOHHAA
omoJsorus

Jluunocmuule pesynbmamel: pa3BUTUE HABBIKOB COTPYIHUYECTBA,
pa3BUTHE CaMOCTOSITENBHOCTH, (OPMHUPOBAHHE OCO3HAHHOU
MOTHBAllMM K  BBIIOJHEHHIO  3agaHus, (opMupoBaHue
9KOJIOTHUECKOTO CO3HaHMs, OEpEeKHOTO OTHOIICHUS K CBOEMY
3/I0pOBBIO, )KU3HHU, IPUHATHE LIEHHOCTEH CEMbU
Ilo3nasamenvuvie VVJ[. camocToATeIbHOE BBIACICHHE U
(dbopMynHpoBaHHE MO3HABATEIHHOM IIENH, TIOUCK M BBIIEICHUC
HE0OXoauMOH HH(GOpPMAaIMKM, B TOM UYHCJIE€ C IIOMOIIBIO
KOMIIBIOTEPHBIX CPEICTB, YMEHHUE OCO3HAHHO M IPOU3BOJILHO
CTPOUTH PEUEBOE BHICKA3bIBAHUE B YCTHOW M MUCbMEHHOH (opme
Pecynamusnvie YYJ[. mocranoBka y4eOHBIX M ITO3HABATEIHHBIX
3aJa4, KOHTPOJIb, KOPPEKLHS, OLIEHKA

Kommynuxamuenvie YVJ]: ymeHne ¢ nocTaTOYHOM MOJTHOTOW M
TOYHOCTHIO BBIpA)KaTh CBOM MBICIH B COOTBETCTBUH C 337jauaMi U
YCIIOBUSIMH KOMMYHHKAIMH, WHUIIMATUBHOE COTPYIHHYECTBO B
noucke u cOope MHPOpPMALMH, BIAJAECHHE MOHOJOIMYECKOH M
JMaJIornyeckoil popMamu pedn

Cooepxcanue

https://resh.edu.ru/s

1 IBOJIIOMS U METOIbI €€ M3y4eHHusl.

[Ipenmocbulki BO3HUKHOBEHHSI DSBOJIIOIIMOHHON TEOpHH.
OBOJIIOIMOHHAS TeOpHsl U €€ MecTo B Ouojioruu. BimsHue
SBOJIIOIIMOHHON TEOPHH Ha pa3BUTHE OWOJIOTHH M OPYTHUX
Hayk. CBuaeTenscTBa HBoNIONWU. llaneoHTONOTHYECKHE:
MOCIIEI0BATEIIBEHOCTD TIOSIBIICHUS BU/JIOB B
MAJCOHTOJIOIMUECKON  JICTONMCH, NePEeXOAHbIE (POPMEI.
buoreorpaduueckue: cXoacTBO M paszauuue ¢payH u (op
MaTEpUKOB M OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJICTBA U
pa3iauunss 9MOPHOHOB PAa3HBIX BHJOB IO3BOHOYHBIX.
CpaBHHTEITEHO-aHATOMUYECKUE: TOMOJIOTHYHBIE,

PackpsiBaTe copepkaHue TEPMHHOB U
MOHSTHIA: 9BOJIIOLNA, MEPEXOHBIE
(hopMbI, (BUITOTCHETHUECKUE PSBI, BUIBI-
OHACMUKU, BUIBI-PCIIUKTHI, 3aKOH
3apOJBILIEBOTO CXOJICTBA,
OMOreHeTHYeCKUi 3aKOH, TOMOJIOTMYHBIE
M aHaJIOTUYHBIE OpraHbl, PyAUMEHTAapHbIE
OpraHbl, aTaBU3MBI.

[lepeuncnaTs OCHOBHBIE ITambl Pa3BUTHA
3BOJIOLMOHHONW TEOPUH.

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.
MOJ'ICKyJ'I)IpHO-6I/IOXI/IMI/I‘leCKI/Ie: CXOJACTBO MCXaHHM3MOB
HACJICACTBCHHOCTHU WM OCHOBHBIX METa0OIMIEeCKUX HYTCﬁ y
BCCX JXUBBIX OPraHu3MoOB

Hcropust pa3BuTHSI TPeACTABJEHHH 00 IBOJIOINUH
IBOJTIOLOHHAS TeOpPHSs

OpomonionHass Teopus Y. [apsuma. Ilpemmochliku
BO3HMKHOBEHHUS AApBUHMU3MA. J[BIOKYyIME CHIIBI 3BOJIIOLUH
BunoB 1o JlapBuHy (W30BITOYHOE pa3MHOXKEHHE TMPH
OrpaHUYEHHOCTH pecypcos, HeonpeaeaEHHas
W3MEHYHBOCTh, 0Oph0a 3a CyIIECTBOBAHHE, €CTECTBEHHBIN
otbop). Cunrernueckas teopus 3Botoiuu (CTI) u e
OCHOBHBIE TTOJIOKEHHUSI.

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

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

MukposBomonusa. llonynsaius Kak eauHULA BUIA U
SBOJIOIHH.

PackpeiBaTh conep)kaHHE TEPMUHOB U
TIOHSTHIL: MHKPOIBOJIOIHS, BUJL,
KpUTepud BUAA, apeaj, IOIyJIAuA,
reHo(hOoH/I, MyTaIlul, KOMOWHAITUN T€HOB.
XapakTepuzoBaTh BHJI KaK OCHOBHYIO
CHCTEMAaTHYECKYIO €AMHHILY U LIEJIOCTHYIO
OMOJIOTUYECKYIO CUCTEMY.

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

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

JBuKymue CHJIBI (3;1eMeHTapHbIe (paxTopsl)
aBosonmnu. J[Brkymue cuiibl (GakTOpPhI)3BOIIONUN BHIIOB
B mpupoge. MyTalMOHHBIH Iponecc W KOMOWHATHUBHAsS
WU3MEHUYUBOCTh. [lOMyJSIMOHHBIE BOJHBI W Jipeli() TEHOB.
M3onsuuda u murpanusi.

PackpeiBath cojepkaHHE€ TEPMUHOB U
MIOHATHNA: KOMOMHATHBHAS U3MEHUYNBOCTb,
MyTallHH, MYTalMOHHBIN potecc,
MIOMYJISIIMOHHBIE BOJIHBL, Jpeld TeHOB,
W30JISIIAS, MUTPAIHH.

EctecTBeHHBINi 0TOOP U ero (popMBI
EcrtecTBeHHBIi  0TOOp —  HampapjsiOmuid  ¢dakTop
sBomony. OopMbI €CTECTBEHHOTO 0TOOpA.

PackpwiBaTh cojnepkaHHE TEPMUHOB U
MTOHITHI: €CTECTBEHHBIH 0TOOD, OOphOa 3a
cymectBoBanne. ONHUCHIBATh MEXaHU3M
JIeHCTBHS €CTECTBEHHOTO orbopa.

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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Xapakrepru3oBath (HOPMBI €CTECTBEHHOTO
orOopa (ABMXKYIIUH, CTAOMIM3UPYIOIIHIA,
JM3PYNTUBHBIA) U CPABHUBATH UX MEXIY
CcO0OH.

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

Pesyabrarsl 3BOJIIOLMH: NPHUCIIOCO0JIEHHOCTh
OPraHN3MoOB U BHA000pa3oBaHue.

[IpucnocoGieHHOCTh ~ OpPraHu3MOB  KaK  pe3yibTaT
sBomonnu. llpuMepbl mpucnocoOJIeHnid y OpraHu3MOB.
Apomopdo3bl U uanoanantanyu. Buau BugooOpazoBaHue.
Kpurepun Bupma. OcHoBHble (OpMBI BHA000pa30BaHUS:

reorpaguyeckoe, SKOJIOTHIECKOe.

PackpeiBath comep)kaHHE€ TEPMUHOB U

MOHSATHI: MPUCHIOCOOIEHHOCTb,
MTOKPOBUTEJIbCTBEHHAS u
IIpeJocTeperaroImas OKpacka,

MacKHpOBKa, BUI00Opa3oBaHHeE.

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

HanpagsiieHusi 4 NyTH MaKPO3BOJIIOLUHU
MakposBomorus.  Dopmbl  3BoNrONMHU:  (prteTHUecKas,
JIUBEpPIreHTHAs, KOHBEPTeHTHa, napanjeabHas.
HeobpatumocTs 3BOJIIOLUU. [Ipoucxoxnenue oT
HeCNEeUAIU3UpOBaHHbIX  npenkoB. IIporpeccupyromas
crienManu3anus. AJanTUBHAS paJHaIius.

PackpeiBaTh conep)kaHWE TEPMUHOB U
HOHATHUH: Makpo3BoIIOLUs, (UIIOreHes,
OMOJIOTMYECKHI TIpoTrpecc MW perpecc,
apomopdo3, WAMOAMANTAIWS,  OO0Imas
JlereHepanus, ajalTuBHas paaralus.
Xapaktepu3oBatb  (OPMBI  3BOJIOLIUH.
BesaBisaTs apoMopdo3bI "
W/INO0AIANTAIlMN Y PACTCHUH U JKUBOTHBIX.
CpaBHUBaTh OMOJIOTHYECKHIA MPOTrpecc H
Ouonornveckuii  perpecc, apomopdos,
U/IMO0AIANTAIHIO ¥ OOIIYIO IereHePaIuio.
BrIgBISITE B3aMMOCBSI3HU MCXKAY NIyTAMU U
HalpaBJICHUAMMA 3BOJIIOIIUHA Y paCTeHI/Iﬁ u
KHBOTHBIX

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

IIpakTHyeckue u JadopaTOpPHbIE 3aHATHSA

IIpakTuueckoe 3ansatue 15. «Omucanue CBUAETEILCTB
SBOJIFOLIUI

XapakTepu3yroT CBUJIETEIILCTBA
IBOJIIOLMH: [AJIEOHTOJIOI UIECKHUE,
ouoreorpadpuyueckue, 3MOPHOIIOTHIECKHE,
CPaBHHUTEIHHO-aHATOMHYECKHE,
MOJIEKYIISIPHO-OMOXMHYECKHE.
[IpuBonuTH NpHUMEpPHl NEPEXOTHBIX (HOPM
OpPraHu3MOB, QUIOTCHETHYECKHUX PSAIOB.
[IpuBoauTh  QOPMYIHPOBKH  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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OMOTeHETUIECKOTO " 3apoabINIEBOIO
CXO0JCTBa

IMpakTnyeckue 3anaTue 16. «XapakTepucTHKa OCHOBHBIX
IBOJIFOLIMOHHBIX UIEH»

XapakTepru3oBarb OCHOBHEIC
HBOJTIOLIMOHHBIE

WeH, KOHUENIUU U TEOPUH; CPaBHUBATDH
B3B! Ha BUJ M 9Botonmio K. Jlunnes,
K.b. Jlamapxka, Y. lapura. OmneHuBaTH
BKJIa] JIMHHES B pa3BUTHE CUCTEMATUKH U
OOBSICHATH TIPUHLINIIBL OuHapHOI
HOMEHKJIATYPBHI.

XapakTepusylT COAEpKaHUE W 3HAUYCHHE
sBomonMoHHoN  koHuenmuu K. b.

Jlamapka. OueHuBaTh
€CTeCTBEHHOHAYYHbIE ¥  COIHAIBHO-
3KOHOMHUYECKHE MIPEAMOCHUIKH
BO3HHUKHOBCHUA 3BOJ’HOHI/IOHHOI>1 TCOpUHU
Y. lapBuHa.

PackpsiBaTh conep:kaHue 3BONIOLUOHHOU
teopun Y.  JlapBuMHA;  CpaBHUBAaTh
HEOINIPEACNEHHYID H  ONpPEAENEHHYIO

HU3MEHYHBOCTD, €CTEeCTBEHHBIN u
UCKYCCTBEHHBIH 0TOOD, (hopMbI OOPHOBI 32
CYyLIECTBOBaHUE.

OnuceiBaTh TOJIOKEHUSI CHHTETUYECKOU
teopuu 3Bomonnu (CTI) u 00bAcHATE e
3HAYCHUE JUIsl OUOJIOTHH

JlabopaTopHasi pabGora 6. «CpaBHeHHE BHUIOB IIO
MOP(OTIOrUIECKOMY KPUTEPHIO»

Brinenars KpUTEpHU BUJA
(Mopdonorudecknii, (UINOIOTUIESCKHIA,
OHMOXUMUYECKUHT, TeHETUYECKUH,

JKOJIOTHYECKHH,  reorpapuuecKuii) u
MPUMEHSTh KPUTEPUH IS  ONMHCAHHSA
KOHKPETHBIX BUIOB.

XapakTepru3oBath  MOIYJISIIHIO Kak
CTPYKTYPHYIO €IMHHILY BUJA U 3BOJIIOLIUH.
OnwuceiBaTh MOIMYJSIUUIO 10 OCHOBHBIM
MIOKa3aTeJsIM: COCTaB, CTPYKTypa

IlpakTHyecKue 3aHsATHE 17. «XapaKTepUCTHKA

XapakTepus3oBaTh 3JIEMEHTapHbIE
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JBIKYIIIX BUJI SBOITIOLIAI)

GbaxkTopel  JBOJIOLNUH:  MYTAIllMOHHBIH
mporiecc, KOMOMHATHBHAS W3MEHUYHBOCTD,
MOMYJISIUOHHBIE BOJHBI, Ipeiid TeHoB,
W30JISIIIUS, MATPAIIHS.

VYcTraHaBnMBaTh MPUUUHHO-CIICICTBEHHBIC
CBSI3U MEXIYy MEXaHU3MOM U PE3yJIbTaTOM
JEUCTBUS JIBHKYIIUX CHIT (3JIEMEHTapHBIX
(hakTOpORB) PBOJTIOIIUU

5 IpakTuyeckoe 3ansTue 18.

«CpaBuenune ¢popm OOpbOHI 32

CYIIIECTBOBaHKE M OPM €CTECTBEHHOTO OTOOPa»

XapakTepru3oBartb 60pr0y 3a
CYIIECTBOBaHHE W CPaBHHBATh €€ BHIBI
(MexxBHIOBast, BHYTPHUBHIOBas, 00pbba C
HeOIaronpusTHEIMEA (HaKTOpaMHU BHEIIHEH
CpeJibl)

6 JlaGopaTopHasn pa6ora

Xapakrepa»

7. «Ornucanue

HpI/ICHOCO6HeHHOCTI/I opraHusmMa M €€ OTHOCUTCIBHOI'O

OmnuceBaTh MEXaHW3M BO3HHUKHOBEHUS
MIPUCIIOCOOIEHUH Y OPTaHU3MOB.
BroiaBiagaTe no I/I306pa)KCHI/I$1M, Ha XHBBIX
1 (PUKCHPOBAHHBIX TIperapaTax IPHMEpHI
MIPUCIIOCOOIEHHOCTH pacteHuit "
JKUBOTHBIX K YCJIOBHAM CPEAbI O6I/ITaHI/IH,
JOKa3bIBaTh OTHOCHUTCJIbHYIO
LeNIecO00Pa3HOCTh MPUCTIOCOOICHUH.
XapakTepru30BaTh CIIOCOOBI U MEXaHU3MbI
BUJI000pa30BaHMs; OIACHIBATH u
CpaBHMBATb OCHOBHBIE  (HhOpMBI
9KOJIOTUYECKOT0 W Teorpaduveckoro
BUJI000pa30BaHUs

7 IpakTuyeckoe 3ansaTue 19. «Xapakrtepuctuka ¢Gopm

16):1021010200%1% 04

Xapaktepu3oBatb  (OPMBI  3BOJIIOLIUH.
BrisBisaTe apoMoph o3kl u
W/INOAJIANTAIIAN Y PACTCHUH U )KUBOTHBIX.
CpaBHUBaTh OHOJOTHYECKHI MPOTpecc U
Oumornoruueckuii  perpecc, apomopdos,
WAMOAANTALNIO U OOIIYIO AETEeHEPALIHUIO.

BEISBIISATE B3aMMOCBSI3H MEXKAY IMyTSIMHU H
HaTPaBJICHUSIMH JBOJIOIMU Y PACTCHUH U
KHBOTHBIX

Tema 9.
Bo3HUKHOBEeHHE M

Jluynocmuule pe3yrbmamol: pa3BUTHE HABBIKOB COTPYIAHUYECTBA,

Pa3BUTUC  CaMOCTOATCIIBHOCTH,

(hopMUpOBaHHE OCO3HAHHOM
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pa3ButTHe
Ha 3em1e

KHU3HUA

MOTHBAallMM K  BBIIIONHEHHWIO  33JaHusA,  (OpMHUpPOBAHUE
SKOJOTUYECKOTO CO3HAHUS
THosuaeamenvuvie YVJ]: camMOCTOATENbHOE BBHIJICICHHE U

(hopMynHMpoBaHME IO3HABATEIBHOM LieIn
Pecynamusnvie YVJ[. mocranoBka y4eOHBIX M IMO3HABATEIBHBIX
3aJ1a4, KOHTPOJIb, KOPPEKIIHs, OLIEHKA

Kommynuxamusenvie YVVJ[: BnageHue MOHOJOTMYECKOHM U
Auasoruyeckoi hopmamu peun

Cooepoicanue. https://resh.edu.ru/s
1 Hcropusi xu3Hu Ha 3emiie W MeTOABI €€ H3y4YeHHs. PackpeiBath conepxkanue TepmuHOB | Ubject/lesson/3874/st

I'mnore3bl npoucxoxkaeHust ;ku3Hu Ha 3emie [Jonayuynsie
MIPEJICTaBICHUS O 3apOXKJIeHUH KU3HU. HayuHble runoresbl
BO3HUKHOBEHMsI ~ KM3HH  Ha  3emie: aOuoreHes
unaHcmepMus. XuMHA4YecKas OJBOJIONUSA. AOWOTeHHBIN
CHHTE3 OpraHMYeCKHX  BEIIECTB  HM3HEOPTaHHMYECKHX.
DKCIepUMEHTAIBHOE IIOATBEPKIACHUE XUMHUYECKOM
sBoronMy. HavyanpHble 3Tansl OMOJIIOTHYECKON HBOJIOLHU.
l'mmotesa PHK- wmmpa. ®opmupoBanme MeMOpaHHBIX
CTPYKTYp ¥ BO3HHKHOBEHHE MPOTOKJIETKU. [lepBbie KIeTKu
U ux sBosronus. POpMUPOBAHUE OCHOBHBIX TI'PYIII KUBBIX
OpraHU3MOB.

MOHATHHA:  KpEalMoHW3M,  aOWoreHes,
BHUTAIIM3M, MaHCIePMUs, 061011033,
KOAaIlepBaThl, IPOOUOHTHI, CHMOHOTCHE3.
XapakTepru3oBaTh  METONbl  HM3YYCHHSA
HACTOPUYECKOTO MPOIIIOT0 3eMJITH.
Hepe‘II/ICJ'IHTI) OCHOBHBIC ATallbl
XUMHYICCKOHN n OHOJI0rHYECKOM
JBOJIIOLUH.

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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Pa3BuTne :xku3Hum Ha 3eMie MO 3paM U MNepPHOAAM.
Karapxeit.  Apxeiickas ©  TIpOTEpO30HCKas  3pHL
ITameosoiickass 3pa W €€ TEepPHOIBI: KEMOPHUUCKHA,
OPIOBUKCKHUH, CHJTYpUHCKHIA, JICBOHCKUH,
KaMEHHOYTOJIbHBIA, NEepMCKUHW. Me3o3olickass 3pa u eé
MEPUOABL: TPUACOBBIM, IOpcKUH, MenoBoi. KaitHozolickas
3pa U €€ TepUoJpl: MalleOreHOBBINA, HEOTE€HOBBIMH,
AHTPOIIOT€HOBBIM. XapakTeprucTuka KJIuMaTa u
reoJIorHuecKux mporeccoB. OCHOBHBIE 3Tambl HBOJIOLUU
pPaCTHTENBHOTO M JKUBOTHOTO Mupa. ApoMopdossl y
pacTeHull U )KUBOTHBIX. [losiBI€HMUE, pacliBET U BEIMUPAHHE
TPYIII )KUBBIX OPTaHU3MOB

PackpeiBaTh conepkaHMEe TEPMHUHOB U
MOHSATHI: 20H, 3pa, epruo, apoMop¢o3bl,
AON0aaNTaIiH. 3HaTh
MIOCIIEOBAaTENBHOCTh  DOHOB:  KaTapxei,
apxel, MpPOTEpo30i, (aHEepo30oh; 3p:
apxenckas, MIPOTEPO30MCKas,
Tajeo30McKasl, Me3030¥CcKasl,
KallHO30MCKasl,; MEepHOA0B: KEMOPHICKUH,
OpPJOBUKCKUH, CUIIYPUICKUHU, NEBOHCKUH,

KaMEHHOYTOJIbHBIH, MIEPMCKHUH,
TPUACOBBIN, FOPCKHIA, MEJIOBOM,
MaJICOT€HOBBIN u HEOTCHOBBIN,
AHTPOIIOT€HOBBIH. XapakTepu3oBaTh

OCHOBHBIC COOBITHS B pa3BUTUU
OpraHu4cCKoro MHpa 10 opaM nu
rnepuogam Ire0JIOTHYCCKOM HUCTOpHHU,
OTalbl pa3BUTUA PacTUTEIILHOTO n
JKMBOTHOI'O MHUpa.

COBpeMeHHaﬂ CUCTEMA OPraHu4Y€CKOro Mmmpa.
Cucrema OpPraHUYCCKOro MHpa KakK OTPAaKCHHUEC IBOJJIIOINH.
OCHOBHBIE CUCTEMAaTHYECCKHE rpynmbl OpraHu3MOB.

PackpsiBaTe copepkaHue TEPMHHOB U
MOHATHI: CHCTEMAaTHKa, HCKYCCTBEHHAs U
€CTEeCTBEHHAs! Kiaccudukauusi, OnHapHas
HOMEHKJIATypa, IPUHLUII HEPAPXUYHOCTH.

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

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

JBogwonus 4ejioBeKa. AHTPOIONOTHS Kak  HayKa.
Pa3zBuTue mnpeicTaBieHU O NPOUCXOXKICHUU UEJIOBEKA.
Mertoapl u3ydenust antponorese3a. CXoAcTBa U pa3inyuus
YyelloBeKa M JKMBOTHBIX. CHCTEMAaTHYECKOE II0JIOXKCHHUE
YyeJIoBEeKa.

PackpbiBaTh copepkaHWe TEPMUHOB WU
MOHSATHI: aHTPOTIOJIOTHS, AHTPOIIOTEHE3,
yenoBek pasymHbii  (Homo sapiens),
MpSIMOXOXKACHUE, BTOpas  CHUTHAJIbHAs
cucrema. Ilepeuuncnarp 3a7a4u
AHTPOIIOJIOTHH, JTalbl CTAHOBICHUS H
pa3BUTHSA peACTaBICHUH 0

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



https://resh.edu.ru/subject/lesson/3885/start/
https://resh.edu.ru/subject/lesson/3885/start/
https://resh.edu.ru/subject/lesson/3885/start/
https://resh.edu.ru/subject/lesson/5395/start/
https://resh.edu.ru/subject/lesson/5395/start/
https://resh.edu.ru/subject/lesson/5395/start/
https://resh.edu.ru/subject/lesson/4951/start/
https://resh.edu.ru/subject/lesson/4951/start/
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MIPOMCXOKICHUH YEIOBEKa.
Uznarate 0CHOBHBIE TIOJI0KEHUS TEOPHH
Y. JlapBuHa, KpUTUYECKH OIIEHUBATh
HEHAyYHYI0 HH(OPMAIIHIO O
MIPOUCXOXKICHUH YeJIOBEKa.

3HaTh CUCTEMaTHYECKOE MOJIOKEHHE BUIA
Homo sapiens, mepedncisTs ero
MOp($OJI0ro-aHaTOMHUECKHE PU3HAKU
pasHoOro ypoBHA (THI, KJIAcC, OTPSI U
Ap.).

YcTaHaBIUBaTH YE€PTHI CXO/CTBA H
pa3Iu4uil 4eJIOBEKa U dKHUBOTHBIX.
OOBACHAT, ®  OIEHUBaTh 3HAYCHHE
HAayYHBIX 3HAHUH O TPOUCXOXKICHUH
YCJIOBCKA JId NMOHMMAHUA MECTa U POJIH
YyeJioBeKa B MPUpPOe

JABumoxymue cuibl (GaKTopbl) AHTPONOreHe3a
JBmxyrme CHUITBI (daxTopsr) AHTPOTIOTEeHE3A.
HacnencrBeHHass M3MEHYMBOCTh U ©CTECTBEHHBIM OTOOP.
OOmecTBeHHbI 00pa3 JKW3HM, W3TOTOBJICHUE OPYIUM
TpyJa, MBIIUICHHE, PEYb.

PackpbIBaTh copepkaHWe TEPMUHOB |
MOHATHI:  (aKkTOppl  aHTPONOreHe3a,
TpyHIIOBOE COTPYIHHUYECTBO, peus,
OpYIHAHAS eI TeIBHOCTD, TOIUMOP(U3M.
XapakTepusyroT JIBYDKYIIHE CHIIBI
(daxTopsr) AHTPOIIOTEeHE3a:
OHOJIOTHYECKHE u COIMAIIbHEIE,
CPaBHHUBATh UX MEXJTy coOOM

https://resh.edu.ru/sub
ject/lesson/3906/start/
283994/

OCHOBHBIE CTAIUHU DBOJTIOIUU YeJI0BEKA.

PaCKpLIBaTL COJACPIKAHUC TEPMUHOB H



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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OcHOBHBIE CTaAMd ¥ BETBH DBOJIOIMH  YeJOBEKa:
ABCTPAJIONIUTEKH, Yenosex YMEJIbIH, Yenosek
npsaMoxoasaniui, YenoBek HeaHJepTalbCKkuil, YemoBek
Pa3yMHBIIl COBPEMEHHOro THma. Haxoaku HCKOMaeMbIX

OCTaHKOB, BpeMsi CYIIECTBOBAHMUS, obnacth
pacnpocTpaHeHus, 00bEM TOJOBHOTO M03ra, 00pa3 JKH3HH,
OpyIHsL.

YesoBeueckue pacbl M NPUPOAHbIE  aJanTALMH
yejaoBeka. Yenoseueckne packl. OCHOBHBIE OoJbIIUE
pachl: eBporeonIHas (€Bpa3uiicKas), HeTpO-aBCTPAIONTHAS
(3xBaTOpHaNEHAs), MOHTOJIOM THAS (aszmaTcko-
aMepUKaHCKas). Yepthl MPUCTIOCOOIEHHOCTH
NpPEACTABUTENCH  YENOBEUECKMX pac K  YCIOBHSIM
cymectBoBanus. EnuHCTBO wenoBeueckux pac. Kputuka
COLIMAJILHOTO JIAPBHHU3MA U pacu3Ma.

THOHSATHH: aBCTPAJIOINHUTEK, YeII0BEK
YMEIbIH, YeJIOBEK MPAMOXO SN,
HeaHjepTaell, KpPOMaHBbOHEII,
HEOJTUTHYECKAS PEBOJTIOIHA,

MEepPBOOBITHOE UCKYCCTBO.

PackpeiBaTh copepikaHHE€ TEPMUHOB |
MOHATHI:  packl, pacoreHes, COIHAa-
JapBUHHU3M, PACH3M, METHCAIIHS.
XapakTepru3oBartb u CpaBHHUBATb
IpeACTaBUTENe  YelIOBEYECKHX  pac,
packpbIBaTh NPUYUHBI M MEXaHH3MBI
pacoreuesa, nepeuUucCiIATb U NPUBOJUTH
IPUMEpPHI TIPHCIOCOOJIEHHOCTH YeJIOBEKa

K YCIIOBUAM cpensl, MPUMEPBI
NPUCTIOCOOUTENBHOTO 3HAYCHUSI PACOBBIX
MIPU3HAKOB.

Jloka3piBaTh €OWHCTBO BHAa Homo
sapiens, HaydyHYK) HECOCTOSATEIBHOCTh
pacoBBIX TEOpUM, HIEH COLHUAIBHOIO
JapBUHU3MA U pacu3Ma

IIpakTHyeckue u JadopaTOpHbIe 3aHATHSA

IIpakTuyeckoe 3anaTue «BrisBiIeHHE o0coOeHHOCTEH
COJIep)KaHus TUIIOTE3 U TEOpH BOSHUKHOBEHHUS XH3HH Ha
3emiie»

Wznarate comepkaHue TMIIOTE3 U TEOPHM
BO3HUKHOBEHMSI  JKU3HM Ha  3emiie
(kpeanronu3Ma, CaMOIIPOM3BOJILHOTO
3apOKICHHS (CTIOHTaHHOTO),
nancnepmuu, runore3sl PHK-mupa).
OnwuceiBaTh 3kcniepuMenTsl C. Munnepa u
I IOpu mo momydeHWI0 OpraHMYECKUX
BEIIECTB W3 HEOPraHMYECKHX MYTEM
aOMOTeHHOTO CHHTE3a

HpaKTI/l'leCKOE 3anaTHe «Onucanue 9p U MICpUoaOB
JKM3HHU Ha 3eMiie»

Beiienate  rinaBHBIe  apoMOpQO3bl Y
pacteHMid W KUBOTHBIX. (CpaBHHMBATh
MEXKILY coboit MpeJICTaBUTENeH
CHUCTEMATUYECKUX TPYyIIl OpPraHUu3MOB,
BBISIBIIATH YCPThL YCIIOKHCHUSA u
MPUCHOCOOICHHOCTH K YCIOBHSIM KHU3HU

JlaGopaTopHasi padora 8. «l3ydeHue WCKOMaEeMBIX

Omnncanue OCOOEHHOCTEN MCKOIIAEMBIX
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OCTaTKOB PACTeHMH M JKUBOTHBIX B  KOJUICKLIHSIXY.
DKcKypeust « DBOIIOLUS OPraHUYecKOro Mupa Ha 3emie» (B
€CTECTBCHHOHAYYHBIN WM KpaeBeJUECKUI My3el

OCTaTKOB paCTeHI/Iﬁ " )KUBOTHBIX

4 IpakTuueckoe 3ansatue 20. «Omnucanue COBPEMEHHOMN XapakTepus3yoT COBPEMEHHYIO CHCTEMY
CHUCTEMBI OPTaHUYECKOTO MUPA OpPraHUYECKOTO MHUPa

5 [pakTuyeckoe 3anaTue 21. «Onucanue cTaauii pa3BUTHS XapakTepu3oBaTb U CPAaBHUBATH MEXKIY
YEIIOBEKa» co0O OCHOBHBIE CTagUN  IBOJIOIHU

YeloBeKa: XPOHOJIOTHYECKUA  BO3pacT,
apean pacrpocTpaHeHHs, 00BEM
TOJIOBHOT'O MO3ra, 00pa3 »KU3HH M OpYIHsI
Tpyaa

Tema 10.
Opranusmbl 1
OKpYKaromas

cpena

Jluunocmuuie pe3ynbmamol: pa3BUTHE HABBIKOB COTPYIHUYECTBA,
pa3BUTHE CAMOCTOATENBHOCTH, (HOPMHUPOBAHUE OCO3HAHHOM
MOTHBAallUM K  BBIIIONHEHHWIO  33JaHusA,  (OpMHUpPOBaHUE
3KOJIOTUYECKOTO CO3HAHUS

Iloznasamenvnuvie VVJ[: camocToATenbHOE  BBIJCICHUE |
(hopMynMpoBaHUE MMO3HABATENBHOMN 1EeTH

Pecynamusnvie YVJ[: mocraHoBka y4eOHBIX U IO3HABATEIBHBIX
3a/1a4, KOHTPOJIb, KOPPEKITUS, OIICHKA

Kommynuxamusnvie VVJ/[: BrnageHue MOHOJOTMYECKOH U
JMAJIOTHYECKOH hopMaMu pedn

Cooeporcanue.

https://resh.edu.ru/s
ubject/lesson/5392/st
art/



https://resh.edu.ru/subject/lesson/5392/start/
https://resh.edu.ru/subject/lesson/5392/start/
https://resh.edu.ru/subject/lesson/5392/start/
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IKOJIOTHS KaK HayKa.

OKoJorusl Kak Hayka. 3afadyd W pas3feiasl SKOJIOTHH.
MeToapl 3KOMOTMYECKUX HCCIENOBAaHUH. DKOJOIHMYECKOE
MHPOBO33PEHHE COBPEMEHHOT0 YEIOBEKA.

Cpensbl 00UTaHNUA M KOJOTHYeCKHe (PAKTOPHI.

Cpensl  oOWTaHusT OpPraHU3MOB: BOJHAs, HA3eMHO-
BO3/YyILIHAs, MIOYBCHHAS, BHYTPU-OpPraHU3MEHHas.
Okonornueckue Gakropsl. Kimaccuduxanms 3K010rn4eckux
(hakTOpOB: abMOTHYECKHE, ONOTUYECKHE U aHTPOIIOTCHHBIE.
JeiicTBre skomorndeckux (GakTOpOB Ha OPTaHU3MEI.

PackpeiBath conepkaHHEe TEPMUHOB U

TTOHSTHI: 9KOJIOTHS, MOJIEBBIC
HaOIIIOICHUS, IKCIIEPUMEHTHI,
MOHHUTOPHUHT OKpYy Karomeit cpenpl,
MOJICIMPOBAHHUE, 3KOJIOTHYECKOE

mupoBo33peHue. llepeuucnars 3amauu
9KOJIOTHH, €€ Pa3Aelbl U CBSI3U C JPYTHMHA
HayKaMH.

XapakTepus3yloT METOJbl IKOIOTHYECKHUX
HCCIIEJOBAHMI

PackpeiBath conep)kaHHE TEPMUHOB U

MOHATHI: cpena oOuTaHwus,
IKOJIOTHYECKUE (PAKTOPHI, OMOIOTUIECKHIA
OIITHMYM, OTPaHNYMBAFOIIHIA

(MuMATHpYOIIUiT) GaKkTop.

AOUoOTHYECKHE dakropsbI: CBET, TeMneparypa,
BIIAKHOCTb. doronepruoausm. [IpucnocoGnenus
OpraHu3MOB K JEHCTBHIO a0MOTHYECKHX (DaKTOPOB.
buonornyeckne puTMBl.

Bbuornueckue paxropsl.

Buagsl  OMOTHYECKMX  B3aUMOACWCTBH: KOHKYpEHLUS,
XUIHAYECTBO, cUMOMO3 U ero ¢opmbl. [lapazutusm,

PackpeiBaTh copepkaHWe TEPMUHOB WU
TTOHSITHH: abnoTHYECKHE (hakTopHI,
¢doronepronnsm, OMOIOTUIECKUE PUTMBI.
PackpeiBaTh copepkaHWe TEPMUHOB WU
TTOHSTUH: OnoTudeckne (haxTopsl,
XHUIHAYECTBO, napa3uTH3M,
KOHKYpEHIIUSl, MyTyaJlu3M, CHMOHO3,
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KOoIlepalys, MyTyajaiu3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaxJIeOHMYEeCTBO). AMEHCANU3M, HEHTpanu3M. 3HaueHHUe
OMOTHMYECKNX  B3aWMOACWCTBUH JUIA  CYIIIECTBOBAHUS
OpPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

KOMMEHCAIIU3M, HaxXJIeOHUYIECTBO,
KBapTHPAHCTBO, aMeHCallu3M,
HEeUTpanusm.

IKOJI0THYeCKHE XaPAKTePUCTHKH NOMYJISIHH.
OCHOBHBIE ITOKa3aTEeNH MOIYJISILUN: YUCIIEHHOCTb,
TUIOTHOCTB, POKIA€MOCTb, CMEPTHOCTb, IPUPOCT,
murpanus. JJuHamuka Y1MCcISHHOCTH MOMYJISIUN U €€
peryJsusL.

PackpeiBath conepkaHHe TEPMUHOB U
MOHSATHWA:  TOMYJSIHUS,  YHUCICHHOCTD,
IUIOTHOCTh, POKJae- MOCTb, CMEPTHOCTb,
MPUPOCT,  MHUTpalus, JAWHA-  MHUKa
YUCIIEHHOCTH TIOMYJISIAH.

l'[paRanecmle H J'IaﬁOpaTOprIe 3aHATUSA

IIpakTuyeckoe 3anaTHe 22. «OnucaHne 0cCOOCHHOCTEN
CpeJt )KU3HI»

XapakTepusylT YCIOBUS Cpell OOHTaHHS
OpPraHuM3MOB;  KJIACCH(PHIMPOBATh |
XapaKTePU3yIOT IKOJIOTHUECKUE (haKTOPBHI:
a0HOTHYECKHUE, OHOTHYECKHE u
AHTPOIIOTCHHBIE.

OnucelBaTh  JAEMCTBHE  HKOIOTHYECKHX
(hakTOpOB HA OPraHU3MBI.
XapakTepusyroT 0COOEHHOCTH CTPOCHHS
KHU3HEIEATEIIbHOCTH PACTEHUH 1
JKUBOTHBIX Pa3HBIX CpeJl OOUTaHMs

IpakTuyeckoe 3anaTHe 23. «XapakTepucTUKa GaKTOpOB
cpepI»

XapakTepru3oBatb OHOTHYECKHE (aKTOPHI
W BHIB B3aUMOOTHOIICHHHA  MEXIY
OpraHM3MaMH;,  MPHUBOAWTH  MPHUMEPHI
B3aUMHOMN MPUCTIOCOOJIEHHOCTH
OpTaHHU3MOB.

CpaBHUBaTh MEXTy COOOH BUJIBI
OMOTHUYECKUX B3aUMOIECHCTBUI
OpraHU3MOB

JlabopaTtopHasi  padorta 9. «Mopdornornyeckue
0COOEHHOCTH PACTEHUH U3 Pa3HbIX MECT OOUTAHUY.

0,5

AHanmu3upoBaTh JIECTBHE CBETa,
TEMIIepaTyphl, BIAXKHOCTU Ha OPTraHU3MBbI
u MIPUBOINTH IpUMEPHI
MPUCIIOCOOJIEHHOCTH  OPraHU3MOB.
IIpoBoauTh OHMOJIOr'NYECKHUE




o1

HaOJIFONCHUS " ooOpMITSITH
pe3yIbTaThI NpOBEAEHHBIX
HaOJII0IeHUH.
4 JlaGopaTopunasi padora 10. «BnusHue cBeTa Ha pOCT U 0,5 AHanu3upoBaTh JieficTBHe CBeTa,
pa3BUTHE YEPEHKOB KOJIEYyCa» TEMIIepaTyphl, BIKHOCTH Ha OPTraHU3MBI
u IIPUBOUTH IIPUMEPBHI
OPHUCIOCOOJIEHHOCTU  OPTraHHU3MOB.
IIpoBoauTH OmoJiornueckue
HaOJFOIeHU ST u 0OPMIIATH
pe3yIbTaThI MPOBEAEHHBIX
HaOJTIOJICHU .
5 Jla6opaTopHas padora 11. «Ilogcuér mmotHOCTH 1 XapakTepru30BaTh OCHOBHEIE ITOKA3aTENH
HOITYJISIIUKA Pa3HBIX BUJOB PACTCHUI 1 3KOJIOTUYECKYIO CTPYKTYPY MOMYJISALUHY;
OTMCHI-BaTh MEXaHU3MBI PETYIISLIUU
YHCJICHHOCTH MOIMYJISLIUH
Tema 11 Jluunocmuuie pe3ynbmamul: pa3sBUTUE HABBIKOB COTPYIHUYECTBA,
CoobmiecTBa U | pa3BUTHE CaMOCTOSITEILHOCTH, (OPMUpPOBaHHE OCO3HAHHOM
IKOJIOTHYecKHe MOTHBAllMM K  BBIINOJHEHWIO  3agaHus, (PopMUpOBaHHE
CUCTEMBI 9KOJIOTHYECKOT0 CO3HAHMUS
Hlo3nasamenvruvie  YV/[: camMoCTOSTENbHOE  BBIACICHHE U
(dbopMynHpoBaHHE TIO3HABATEIBHOM 1SN
Peeynamusnvie YV/[: mocraHoBka y4eOHBIX U IO3HABaTEIbHBIX
3aJa4, KOHTPOJIb, KOPPEKLHS, OLIEHKA
Kommynuxamusnvie YVJ/[: BnageHue MOHOJOTUYECKOH U
Janornyeckoil popmamu peun
Cooepoicanue. 0 https://resh.edu.ru/s
1 CoobmecTBa OpraHu3MoB PackpeiBath comepkanme TepmuHOB u | Ubject/lesson/5501/st
CoobOmiectBO  opraHu3MoB — OworieHo3. CTPYKTYpBI TIOHSTHH: OunoreHos, sKocucrema, | art/
OmorieHo3a: BUAOBasA, MPOCTPAHCTBEHHAs, Tpoduyueckas OHMOTeoIIeHO3, BUJIBI-TOMUHAHTHI,
(rmmeBas). Bugpl-nomrHanTel. CBs3u B OHOLIEHO3E. 9KOJIOTHYECKAs HUILIA.
XapakTepru3oBaTh OmoreHo3
(coobmrecTBO), ero BHJIOBYIO,
MPOCTPAHCTBEHHYI0O W TPO(UUECKYIO
CTPYKTYPBHI. OOBsICHATH poJb

KOMITOHEHTOB OHOIIEH03a B MOJACPKAHUU



https://resh.edu.ru/subject/lesson/5501/start/
https://resh.edu.ru/subject/lesson/5501/start/
https://resh.edu.ru/subject/lesson/5501/start/
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€ro CTPYKTYpbl M  CYIICCTBOBaHHsS Ha
onpeAeaEHHON TEPPUTOPHUH.

OOBSICHATE OMOJIOrHYECKUH CMBICHT
SIPYCHOCTH Y JIACTOBOW MO3auKH.

https://resh.edu.ru/s

JKocHCTeMbl UM 3aKOHOMEPHOCTH HX CYLIECTBOBAHMSI.
DKOJIOTHUECKHE CHCTeMBI (dKocucTeMbl). Ilomstue 00
IKOCUCTEME U OHOTEOLEHO3E.
OyHKIUOHATBEHBIE KOMITOHEHTBI
IPOAYLEHTHl, KOHCYMEHTBI, PEAYLICHTHI.
KpyroBopor BewiecTB M MOTOK 3HEPTUM B IKOCHUCTEME.
Tpoduueckue (MUIIEBBIE) YPOBHH IKOCUCTEMBL. [lHIeBbIe
e u ceTH. OCHOBHBIE TIOKa3aTelH HSKOCHCTEMBI:
Ouomacca, TOPOLYKIMA. OKOJIOTMYECKHE  IHPAMHUJBL:
OPOAYKIMH,  YUCICHHOCTH,  Ouomaccel.  CBolicTBa
9KOCHCTEM: YCTOWYMBOCTD, CAMOPETYJISINS, PA3BUTHE.
Cykueccust.

OKOCHCTCMBI:

PackpeiBaTh colepkaHHE TEPMUHOB U
MOHATHI:  DKOCHCTEMa, OHMOTreOIeHO3,
MIPOJYLIEHTHI, KOHCYMEHTHI, PEIyIeHTHI,
TpOo(UYECKUE YPOBHHM, IUIICBAs IICMb H
CeTh, JKOJIOTHYECKHE MUPAMUATIBL,
Oomomacca, MpOAyKIHs, CYKIIECCHSI.

IIpupoansie 3KocHCTeMBbl. DKOCHCTEMBI peK U 03€p.
OKocHucTeMa XBOMHOTO WM IIUPOKOIMCTBEHHOI'O JIeca.

PackpeiBaTh conepkaHHE TEPMUHOB U
MTOHSATHI: BOJHbBIE 9KOCHCTEMEI,
OMOreOLEHO3EI, (DUTOIIIIAaHKTOH,
300IIAHKTOH, OEHTOC, TYMYC.
IIpuBoauTh IIPUMEPBHI
SKOCHCTEM CBOEN MECTHOCTH.
CpaBHUBaTh Ha3eMHbIE H  BOJHBIC
3KOCUCTEMBI, OPTraHWU3MBbI, 00pa3yIOIIKe
pasHble TPoUUECKUE YPOBHU

HPUPOJHBIX

AHTPONOreHHbIe IKOCHCTEMBI.

Arposkocuctemsl. YpOoskocuctemsl. buonornueckoe u
XO3SHUCTBEHHOE 3HaYEeHUE arpodKOCUCTEM u
ypOo3KocucTeM. Buopaznoobpasue KaK ¢axTop
ycToiunBocTH 3KocucteM. CoxpaHeHHe OHOJOrHYEecKOTro
pazHoobpasust Ha 3emiie.

PackpeiBath conepkaHHMe TEPMUHOB U
IOHATUI: AaHTPONOIEHHAas SKOCHUCTEMA,

arpo’KOCUCTEMA, ypOo3KocucTema,
ounopazHoobpasue.

XapakTepuzoBaTh  arpo3KOCHCTEMBl U
ypOOIKOCUCTEMBI, ocoOeHHOCTH WX
CYIIECTBOBAHUSI.

[IpuBoauTs mnOpUMEpPHl AHTPONOTEHHBIX
JIKOCHCTEM CBOEHM MECTHOCTH, OIHCHIBATh
HUX BUJIOBOM COCTaB U CTPYKTYPY.

ubject/lesson/4953/st
art/



https://resh.edu.ru/subject/lesson/4953/start/
https://resh.edu.ru/subject/lesson/4953/start/
https://resh.edu.ru/subject/lesson/4953/start/
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CpaBHUBaTh  COCTaB W CTPYKTYpY
MPUPOAHBIX 3KOCHCTEM M arpo3KOCUCTEM,
arpodKOCUCTEM M YPOOIKOCHCTEM

https://resh.edu.ru/s

Yuenue B. U. Bepnaackoro o Ouocdepe. I'paHuiibl,
COCTaB U CTpyKTypa Omocdepsl. XKuBoe BEmeCcTBO M €ro
¢yakuun.  OcoOeHHOCTH OHOC(epsl Kak TI00aIbHOM
IKOCHCTEMBI. JlnHamMu4Yeckoe paBHOBeCHE U 00paTHas CBSI3b
B Omocdepe.

PackpeiBaTh copepikaHHE€ TEPMUHOB H
MOHATHI: Ouocdepa, >KUBOE BEIIECTBO,
JUHAMHYECKOE paBHOBECHE.

OnenuBarhy Bkian B. M. Bepuamckoro B
co3maHne yueHus o ouocdepe.
XapakTepuzoBaTb  COCTaB  Ouocdepsl,
(hyHKITUH KHBOTO BemlecTBa OHOCheEpsl u
ompenensaTh (Ha KapTe) OO0NacTH ero
HanOOJIBIIETO PACIIPOCTPAHEHHSL.
IIpuBoguts IIPUMEPBHI MPOSIBICHUS
(hyHKIMI KUBOTO BemiecTBa Omochepsl,
OHMOreOXUMHUYECKON HEATECIbHOCTHU
YeoBeKa.

[lepeuncnare ocobeHHocTn Onocdeps
KaK I7100aJIbHON 3KOCHCTEMBI 3eMJIU

3aKOHOMEPHOCTH CyllecTBOBaHUs Onocdepsl .
KpyroBopoTsl BemecTB W OHOTCOXUMHYECKHUE ITUKIIBI
a5IeMeHTOB (yriepona, as3oTa). 3OHAIBHOCTh OHOChEpHI.
OcHOBHBIE OMOMBI CYIIIH.

PackpeiBaTh cojepkaHHEe TEPMUHOB U

TIOHSI THIA: [EJNIOCTHOCTh  Omocdepsl,
KPYrOBOPOT BEILECTB, OMOr€OXUMUUECKUE
IUKIJIbI 9JICMCHTOB, 30HaJIBHOCTb

ouocgepbl, OHOMBI.

OOBsICHATH NPUYUHY  30HAIBHOCTH
ounocdepsl. [lepeuncnsars u
XapaKTepr30BaTh OCHOBHBIE OMOMBI CYIITH
3emsn

YesoBeuectBo B Omocdepe 3emun. AHTPOIOTrCHHbBIE
u3MeHeHus: B Ouocdepe. [1obanbHBIE SKOIOTUYECKHUE
MPOOIIEMBI.

PackpeiBath conepkaHHMe TEPMUHOB U
IOHATUI: AHTPOINIOTEHHbIE W3MEHEHUS,
9KOJIOTHYECKHIH  KPHU3HC,  TIO00aNbHEIC

poOIEMBI.
XapaktepruzoBatb  OHOC(HEpHYIO  pOJb
YEJIOBEKA. IIpuBonuTh IIPUMEPBHI

AHTPOIIOTCHHBIX HM3MEHEHUH B Onocdepe.
OueHUBaTh TOCIEACTBUS  3arpsA3HEHUS
BO3JIYILIHOM, BOJHOM Cpeabl, WU3MEHEHUS
KJIIMAaTa, COKpaIIeHus 0Mopa3HooOpasusl.

ubject/lesson/5394/st
art/

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



https://resh.edu.ru/subject/lesson/5394/start/
https://resh.edu.ru/subject/lesson/5394/start/
https://resh.edu.ru/subject/lesson/5394/start/
https://resh.edu.ru/subject/lesson/5499/start/
https://resh.edu.ru/subject/lesson/5499/start/
https://resh.edu.ru/subject/lesson/5499/start/
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DopMyIHpOBaTh COOCTBEHHYIO ITO3UITUIO
[0 OTHOIICHWIO K TJ00aJbHBIM H
perHoOHAEHBIM IKOJIOTHYECKUM
mpobiieMaM,  apryMEHTHPOBaTh  CBOIO
TOUKY 3pEHUS.

Ha3ssiBaTh MPUYHHBI MOSIBJICHUS
MIPUPOTOOXPAHHOW OSTUKH, PACKPHIBATH
3HaYeHWe TMporpecca i MPeoAOoJICHUS
3KOJIOTHYECKOTO KpU3Hca

CocymiecTBOBaHMe  NPHPOABI M 4YeJIOBEYeCTBA.
Coxpanenne 6Hopa3HOOOpa3ms KaKk OCHOBAa YCTOWYMBOCTH
ouocgepsl. OcHOBa  palMOHAJIBHOTO  YIIPaBJICHUS
OPUPOAHBIMUA  pecypcaMH M WX  HUCIIOJIb30BaHUE.
JoctmxeHns: OMONIOTHH ¥ OXpaHa IPHPOJIBL.

PackpeiBaTh copepkaHHE€ TEPMUHOB H
MOHSTUH: paluroHAIBHOE
IIPUPOAOIONb30BaHME, yCTOHYHMBOE
pa3BUTHE, KOIBOJIOLMA. XapaKTepU30BaTh
palnMoHaIbHOE HCTOJb30BaHHE
MIPUPOTHBIX pecypcos; OCHOBHBIE
MOJIOKEHUSI ~ KOHUEMUHUM  YCTOMYHUBOrO
pa3BUTHA

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

IIpakTHyeckue U J1abopaTOPHbIE 3aAHSITUSA

IpakTnyeckoe 3ansiTue 24. «CpaBHeHUEe OHOLEHO30B)

CpaBHUBaTh KOMIIOHEHTHI OHOIIEHO30B,
UX BHJIOBYIO, TIPOCTPAHCTBEHHYIO U
TPOPHUUECKYIO CTPYKTYPBI, CBSI3H MEXKIY
OpraHU3MaMH

IpakTuyeckoe 3ansTue 25. «XapakTepucTHKA CBOICTB
IKOCHUCTEMBI»

XapakTepru30BaTh CBOHCTBA IKOCHCTEMBI
(e€  cmocoOHOCTP K JUIMTEIBHOMY
CaMOTO/JICPKAHUIO, OTHOCHTEITLHO
3aMKHYThIH KpPYTrOBOPOT BEIICCTB,
HEOOXOJUMOCTb TIOTOKA SHEPTHH).
CpaBHUBaTh MACTOMIIHBIE W JIETPUTHBIC
MUINEBbIC IeNH, TpodhUUYecKue YpPOBHH
3KOCHUCTEMBI.

Paznuuath MUPAMHTBI MPOAYKIHH,
MAPaMHJII YUCICHHOCTH W THPAMHUJIBI
OMOMACCHI.

CocTaBisTh eI U CETU IMUTAHUS.
[lepeuncnare  cBOWCTBa  HKOCUCTEM:
YCTOWYHMBOCTh, CAMOPETYJISIMS, Pa3BUTHE
(cykmeccus).



https://resh.edu.ru/subject/lesson/3896/start/
https://resh.edu.ru/subject/lesson/3896/start/
https://resh.edu.ru/subject/lesson/3896/start/
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OnucelBaTh MEXaHWU3M  TOJAEp)KaHUs
paBHOBECHSI B 9KOCHCTEMAX.
XapakTepru3oBaTh CYKIIECCHH, BBISBIATH
MPUYUHBI W O0mHUe 3aKOHOMEPHOCTH
CMEHBI 9KOCHCTEM

[pakTuueckoe 3ansaTue 26. «OmnmcaHue KpPyroBopoTa
BEIIIECTBY

OnuceiBaTh KpPYTrOBOPOT BEIICCTB,
OMOTCOXMMHYECKHE [UKIBI  a30Ta M
yraepoaa B 6uocdepe.

NuanBuayanbHble MPOEKTHI* ¥

1. KOAIIIl (Komurer 1m0 oOXpaHe aBTOPCKHX IpaB
pHUpOJIbI) — nerckue paguonepenaun 1960—1970-x rr. o
npo0JsieMax OMOHUKH.
2. boxecTBEeHHbIE TPONOPLUU
3. 3omoroe ceueHwne B JaHAmMAapTHOM  JU3aliHE,
KOMIIO3HIIUY TTApKOB.

4. 30510TOE CEUEHUE B )KHUBOM MIPUPOJIE.

5. Tl'apmormss — omHa W3 (QOpPM TPEKPacCHOTO BO BCE
BpEMEHa.

6. KpacoTa npupoibl B IPOU3BEACHHUIX U300pa3UTEIIBHOTO
MCKYCCTBA U JINTEPATyPHI.
7. HckyccTBo, uenoBek, BceneHHas: HaydHas U
XyJI0’)KECTBEHHAsI TUTEpaTypa.
8. HeitipoOnoHMKa 1 NCKYCCTBEHHBI WHTEIIEKT.
9. Hayunas nesitenbHOCTh PHUOOHAYYM M €ro BOJILIEOHBIE
yucna. 10. MHckycctBo W Hayka —  JIBHTaTeNd
HUBUIIM3AIHH.

11.JocTrKeHU COBPEMEHHOM HAYKHU: Pa3yMHBIM MOAXO.
12. XuMH4yecKue cpeicTBa TUTHEHB! 1 KOCMETHKH.

13. ABTOKOCMETHKA.

14. W3yyeHue MapKUpPOBOK J00ABOK, COJAEPIKAIIUXCS B
NPOAYKTax MUTaHUS, HE PEKOMEHTYEMBIX
loccarsnuaHA30pOM JITIS YIIOTPEOIICHUSI.

15.Ponbs TeMmiepaTyphl B )KU3HU PACTEHHA.

16. Pons Temnepatypsl B 5KM3HU KUBOTHBIX.

17.Cnsiuka ce30HHAs — OJIMH U3 CIIOCOO0B TEPMOPETYJISINH
Y JKUBOTHBIX.
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18.JleqaAKOBAs 31T0Xa B UCTOPUH 3eMIIH U €€ TTOCIEACTBHUS
JUTS )KHBOTHOTO M PACTUTEIILHOTO MHUPA.
19.11pucrioco0IeHHOCTh JKUBOTHBIX K Cpelle OOUTaHUS U C
MIOMOIIBIO 3PEHHUSL.

20buontoMHUHECHIEHITSIT B MHpPE  PbIO: CBETSIIHECS
aHY0YCHI, ppl0a- MUUMaH, (hOHAperas.

JAunddepenunpoBanHblil 3a4ET
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3. YCJIOBUS PEAJIM3ALIMA PABOYEWM ITPOT PAMMBI
YYEBHOTI'O IIPEJIMETA

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecredeHn 1o
Ccevinka na Canllun.
Peanuzanus mporpamMmbl AUCHUIUIMHBL TpeOyeT HalWyus y4eOHOro kaOWHETa «HaumeHo8aHue
Kabunemay.
O06opyaoBaHue yueOHOTO KaOHWHeTa:
Jlocka knaccuas -1
Cmonwt ona yuawuxcs — 15
Cmon onsa yyumens — 1
Cmynvs — 31
Oxpan -1
1.Hamypanvnsle 00pazysl (npu Haiuyuu, nepevuciums)
2. Obvemnunle cpeocmea (npu HarUyUU, NEPeYUCIUMb)
3. Ilnockocmuvle cpedcmea (npu HAIUyUY, Nepeduciums)
Hanpumep, nabop mabauy no obweti buonoeuu (cooepaicanue 800vl 8 KIemKkax, 0OMeH euecms u
9Hepeuu 6 KIemKax, 6UPYCbl, CXema CMpPOeHUs KIemKU, IHepeemuyecKuti oOMeH KIemkKu,
gomocunmes u op.)
4. HucmpykmueHo-mexHuyecKas 00KymMeHmauus
Hanpumep,
Komnnexm kapmouex-3a0anuii no memam: «Yumono2us», «oOMeH 6eujecms 6 KiemKey,
«PA3MHOMNCEHUE U PA3BUMUE)», (2EHEMUKAY, «2eHemU4ecKas uH@opmayusny
Komnnexmuor mecmoswvix 3adanuti, 6 m.u. ¢ nomowvio INK
Komnnexmot 3a0anuti 015 koumpoivHblX pabom
Komnnexmul 3a0anuii — uncmpykyuti 01 npogedeHus 1a60pamopHuLx padbom.
5. Memoouueckue pekomenoayuu/yKazanus
MeTtoauueckue yka3aHusl Il BBITOTHEHUS PAKTUYECKUX padboT
MeTtomudeckue yka3aHus JUIsl BBITOJTHCHUS 1a00paTOPHBIX padoT
6. KoHTpobHO-1HarHOCTUYECKIE MAaTEePHAITBI
KOMIUIEKT KOHTPOJIBEHO-U3MEPUTEIIBHBIX MATEPHUAJIOB 110 TEKYIIEMY KOHTPOJIIO
KoMIIekT KOHTPOIBbHO-U3MEPUTENBHBIX MATEPUATIOB 110 MPOMEXKYTOUHOM aTTECTAIIMH
6.Texnuueckue cpedcmea odyuenusn: MyTbTHMEIHATIPOEKTOP, HOYTOYK

3.2. UudopmanuonHoe odecriedeHne 00y4eHust
Ilepeuenb pexoMeHayeMbIX Y4eOHbIX u3AaHuii, WHTepHeT-pecypcoB, I0NOJHUTEILHOI
JINTEPATypPhbl

OcHOBHBbIC MCTOYHHUKH:

1. Buosnorust : y4eOHUK M MPAaKTUKYM JUIs CPEIHEro mpodecCHOoHaIbHOTo 0Opa3oBaHUs /
B. H. Speirun [u np.] ; nox penakuueit B. H. Sppiruna. — 2-e u3n. — Mocksa : M3narenscTBo
FOpaiir, 2023. — 378 c. — (Ilpodeccuonansuoe odpasosanue). — ISBN 978-5-534-09603-3. —
TekcT : HelmocpeACTBEHHBIN

I[OHOJIHI/ITQJI])HLIG HCTOYHUKH:

1. Jlanuukas, T.B. buonorus. Tectsl: yueOHOe mocoOue AN CpPEOHEro
npodeccuonansHoro obpazoanusi/ T. B. Jlamunkas. — Mocksa : W3zmatensctBo IOpaiir,
2023. — 40 c. — (IlpodeccuonanbHoe obpazosanue). — ISBN 978-5-534-14157-3. — Tekcr :
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AJIIEKTPOHHBIN /l OObpazoBatenbHas mwiardopma Opaiit [caiiT]. —
URL.: https://urait.ru/bcode/519715 (nata oopamenus: 05.09.2023).

2. buonorus. ba3zoBslit u yrinyOnenusiid ypoBHu: 10—11 kiaccel : yueOHUK AJIs1 CPEHETO
obmero obpazoBanusi/ B. H. Speirun [u ap.] ; mox oOmeit pemakuueir B. H. Speiruna. — 2-e

u3n., mepepad. wu  gom. —  MockBa: M3marensctBo  FOpaiit, 2023.— 380c.—
(O6meobpazoBarenpHbii  muki). — ISBN 978-5-534-16228-8. — Tekcer : S7eKTpPOHHBIA //
Oo6pasoBarenbHas 1miatgopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/530646 (mata

obpamenus: 05.09.2023).


https://urait.ru/bcode/519715
https://urait.ru/bcode/530646
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4. KOHTPOJIb 1 OLHEHKA IINTAHUPYEMBIX PE3YJIbTATOB OCBOEHUA
YYEBHOI'O IIPEAMETA

KoHTposib M oOLEHKA IUIaHUPYEMBbIX pe3yJlbTaTOB OCBOCHHUS Y4YEOHOro MpeaMera
OCYILECTBIISIETCA ~MpENojaBareieM B IMPOIECCe MPOBEACHHUS MPAKTUUECKUX 3aHATHUM U
1ab0paToOpHBIX PabOT, TECTUPOBAHMS, @ TAKXKE BBIIOJHEHUS OO0YYaIOUIMMHUCS WHIUBUIYaTbHBIX
3a/laHui, IPOEKTOB, UCCIIEJOBAHUM.

®opMbI M MeTO/IbI KOHTPOJISA ¥
OlIEHKH MpPeAMEeTHBIX pPe3yJabTATOB
00y4eHust

IIpenmeTHbIe pe3yabTAThI 00yUeHUs
(oCBOEHHBbIE YMEHUs1, YCBOCHHbIE 3HAHUS)

Oceoennvie ymeHus:

yMEHHE BJaJeTh METOJAaMH HAy4YyHOrOo TIO3HAHHS B
OMOJIOTUH: HAONIOJICHUE W ONHCAHHE >KUBBIX CHCTEM,
MPOLIECCOB M SIBJICHM, OpraHU3alusi W IPOBEICHUE
OMOJIOTMYECKOTO IKCIIEPUMEHTA, BBIJIBUYKEHUE
TUIOTE3HI, BBISIBJICHHE 3aBHUCHUMOCTH MEXIy
HCCIICAYCMBIMH BCIIMUNHAMU, o0bBsCHEHHE IMOJIYUYCHHBIX
pe3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSITHIA,
TGOpI/Iﬁ U 3aKOHOB, YMCHHUC ACJIaTb BbIBOABI Ha
OCHOBAaHUU  TOJYYCHHBIX  pe3yJlbTaTOB;  YMEHHUE
BBIACIIAATh CYIICCTBCHHBLIC IIPHU3HAKKW BHPYCOB, KIICTOK
OPOKApUOT W DYKAPUOT,  OJHOKJIETOYHBIX U
MHOT'OKJICTOYHBIX OpraHnu3mosB, 0COOEHHOCTH
MPOLIECCOB: OOMEHa BEIIECTB U MPEBPAILCHUs] SHEPTUU
B KIeTke, (OTOCHHTE3a,  IUIACTHYECKOTO |
DHEPreTHUecKoro oOMEeHa, XEMOCHHTE3a, MMHTO03a,
Melio3a, OIUIO/IOTBOPEHHS, Pa3MHOXKEHUS,
WHAVBUAYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);
YMCHUEC IMPUMCHATH IIOJIYUCHHBIC 3HAHUA JJISA
00BsICHEHUS! OMOJIOTHYECKHX TMPOIECCOB W SIBICHUM, | 3HAHUS OLIEHWBAETCS B XOJE YCTHOTO
JJISL IIPUHATHA MPAKTUYCCKUX pemeHHﬁ B orpoca, TCCTUPOBAHUA
MOBCEIHEBHOM  KU3HU C LeJbl0  obOecreyeHus
0€30MacHOCTH  CBOETO  3/I0POBbSI M 3J0POBBSA
OKPYXAIOIINX JIIOJEH, COONIOCHNU HOPM T'PaMOTHOTO
MOBEICHUSI B  OKPYXKAIOWIEH MNPUPOJHOM  Cpere,

IOHUMAaHH1E HEOOXOIUMOCTH HCIOJIL30BaHUSI
NOCTHKEHUU COBPEMEHHOM Oonosornu u
OMOTEXHOJIOTHI I PaLMOHAIBHOTO

MPUPOIOTIONB30BAHNS; YMEHHE PENIaTh dJIEMEHTApPHBIC
TeHeTUYeCKHUe 3aJlad Ha MOHO- H JUTHOPUAHOE
CKpelIMBaHue, CIICTUICHHOE HaCJIeIOBaHWE, COCTABIIAThH
CXEMBI MOHOTHOPUIHOTO CKpEIIMBAHUS IS
MpeICKA3aHMs HacCJIEOBAHHUS MIPU3HAKOB y
OpraHM3MOB; YMEHHE BIAJE€Th METOJAMH HAYy4YHOIO
MO3HAHUA B OWOJNIOTMH: HAOJIOJECHHE U OIMCAHHE
JKUBBIX CHCTEM, MPOLECCOB U SIBIICHUW, OpraHu3alus 1
MIPOBE/ICHHE OHOJIOrHYECKOro IKCIIEPUMEHTA,
BBIIBUKEHUE THIIOTE3bI, BEIABICHHE 3aBHCHMOCTH
MEXIy HWCCIEeIyEeMbIMH BEIUYMHAMHU, OOBICHEHHE
MOJIYYEHHBIX PE3yJbTaTOB, MCIOJb30BAHHBIX HAYUYHBIX
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MOHATUHN, TEOPUM M 3aKOHOB, YMEHHUE JI€JIaTh BBIBOBI
HA OCHOBAaHMM TIOJYUYEHHBIX pE3yJIbTaTOB; YMEHHUE
BBIJICNIATh  CYIICCTBEHHbIE  MPU3HAKU  CTPOCHHUS
OMOJIOTUYECKHX  OOBEKTOB:  BHUJOB,  IOMYJISALUH,
MIPOJIYLIEHTOB, KOHCYMEHTOB, pPEeaYyLIEHTOB,
OHOreoLeH030B U HIKOCUCTEM, OCOOCHHOCTHU MPOLIECCOB:
HACJIEACTBEHHOW  W3MEHYMBOCTH, €CTECTBEHHOI0
otbopa,  BHI000pa3OBaHMS,  IMPUCIOCOOICHHOCTH
OpPTaHW3MOB, JCHCTBHS IKOJOTHYECKUX (PAKTOPOB Ha
OpraHU3MBbl, MEPEeHOCAa BELIECTB M IOTOKA SHEPTrUU B
IKOCHCTEMAX, AHTPOIIOT€HHBIX W3MEHEHUH! B
9KOCUCTEMAaxX CBOEH MECTHOCTH, KPYrOBOPOTa BEILECTB
U OMOTCOXMMHYECKHX ITUKIOB B Owocdepe; yMeHue
NPUMEHSTh I[OJIyYeHHbIE 3HAHUS s  OOBSCHEHHUS
OMOJIOTMYECKUX TMPOIIECCOB U SBJICHHUM, ISl MPUHATHUS
MPAKTUYECKUX PEUICHHH B MOBCEIHEBHON >KHU3HHU C
1eNblo o0ecrieueHus: Oe30MacHOCTH CBOET0 3/I0POBbS U
3JI0pPOBbsSl OKPYXAIOIIUX JIIOJIeH, COOJII0JIEHUsT HOPM
rPaMOTHOI'O TOBEJICHHUS B OKPYXAKOLIEH MNPUPOAHOMN
cpele, MOHMMaHUE HEOOXOAMMOCTH HCIOJIb30BaHUS
NOCTHKEHUU COBPEMEHHOM ouoJIoTuHn s
paloHaIbHOTO MPUPOOIIOIB30BAHUS;, YMEHUE PEIIaTh
JJIEMEHTapHblE OHOJIOTMYECKHE 3aJlauM, COCTaBJIATh
CXEMBbI TMEPEeHOca BELIECTB U SHEPTUU B HKOCHUCTEMAX
(uenu NUTaHUA); YMEHHUE BBINOIHATH J1a0OpaTOPHBIE U
MpakTH4eckue paboThl, COOMIOAATh MpaBWiIa MPHU
pabote ¢ yueOHBIM U Ja0OpaTOPHBEIM 00OPYIOBAHUEM;
YMEHUE KPUTUYECKU OIIEHUBATh U HHTEPIPETUPOBATH
uHpopmaruio OMOJIOTUYECKOTO COJIepKaHUS,
BKJIFOYAIOUIYI0 TICEBIOHAYYHBIE 3HAHUS U3 PA3ITHUYHBIX
UCTOYHUKOB  (cpeacTBa  MaccoBod  uH(popMaluu,
HAYYHO-TIOMYJISIPHBIE ~ MaTepUallbl), paccMaTpUBaTh

ri00aJbHbIE DKOJIOTHYECKHUE MPOOIIEMBI
COBpEMEHHOCTH, ()OPMUPOBATH IO OTHOIICHUIO K HUM
COOCTBEHHYIO IMO3UIIUIO; yMeHUe co3/1aBaTh

COOCTBEHHBIE THCBMEHHBIE U YCTHBIE COOOILEHUS,
00o001as OHOJIOTUYECKYIO MH(}OpMaLIHIO u3
HECKOJIbKUX HMCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.

Yceoennwvie snanus:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJIOTHH
B CHCTEME HAy4HOI'O 3HAHMsI ECTECTBEHHBIX HAyK, B
(GOpMHUPOBaHUHM COBPEMEHHON €CTeCTBEHHO-HAYYHOU
KapTUHBI MMpa U HAyYHOIO MHPOBO33DEHUS, O BKIJIAJE
POCCHUHCKUX U 3apyOeXHBIX Y4EHBIX-OMOJIOTOB B
pasBuTHE OHOJOTHH, (YHKIHMOHAIBHONH T'PaAaMOTHOCTH
YyelloBeKa JUIsl pelIeHMs] KU3HEHHBIX 3a/lady; yYMEHHe
pacKphIBaTh COAEp)KaHUE OMOJOTMYECKUX TEPMHUHOB M
MOHSTUNA: JKWU3Hb, KIJETKA, OpraHu3M, MeTaboIu3M
(oOMeH BelecTB M MPEBPALICHUE YHEPTUHU), TOMEOCTa3

Texkymuii KOHTPOJIb:
YMmenusa OIIEHUBAIOTCS B Xo0Je
BBITIOJIHEHUS TPAKTUYECKUX 3aHATUI
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(camoperyssnusl), ypOBHEBas OpraHU3alds >KUBBIX
CHCTEM, CaMOBOCIIPOU3BEICHHE (penponykius),
HaCJIEICTBEHHOCTh, M3MEHYMBOCTb, POCT U Pa3BUTHE;
yYMEHHE H3J1aratb OMOJIOTMYECKUe TEOopHH (KiIeTouHas,
XpOMOCOMHAsl, MYTallMOHHAs, LEHTpajlbHas J0rMa
MOJIEKYJIIpHOM Ouonoruun), 3akonsl (I'. Mennems, T.
Moprana, H.M. BaBunoBa) u yueHus (0 LEHTpax
MHOrooOpasust M  HPOUCXOXKAECHUS  KYJIBTYPHBIX
pacrenunii H.M. BaBunoBa), omnpenensiTe I'paHULBl HX
OPUMEHUMOCTH K  JKMBBIM  CHCTEMaM; YyMEHHE
pacKphIBaTh COAEp)KaHUE OMOJOTHYECKUX TEPMUHOB U
HNOHATUI: BUJA, NONYJSUMS, TeHO(OHJ, 3BOJIOLMS,
JBIKYLIUE CUJIBI (paxTopsr) JBOJIIOLIUY,
IPUCIOCOOJIEHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE,
IKOJIOTHYECKUE (DAKTOPBI, HKOCHCTEMA, IPOIYLEHTEHI,

KOHCYMEHTHI, PEIyLICHTHI, LETH UTaHUs,
IKOJIOTHYECKAasl IMUpaMKaa, OWoreoneHo3, oOmocdepa;
yMEHHUE u3JaraTh OHoJIOTHYECKHE TEOPUH

(aBomrorimonHast teopust Y. JlapBuHa, cCUHTETHYECKas
TEOpUs DSBOJIONUH), 3aKOHbl M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoacrsa K.M. bapa, uepenoBanus
[JIaBHBIX HampaBleHUd U myTeil sBomormu  A.H.
CeseprioBa, yuenusi o 6uochepe B.M. Bepnamackoro),
OTpEACNATh TPaHUIBl MX MPUMEHUMOCTH K >KHUBBIM
CUCTEMaM,;

IIpomeskyTOoUHAs aTTECTAIIMSA:
JuddepeHnpoBaHHbIi 3a4eT
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