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Pe3yabTaThl 0CBOCHHS Kypca 0MOJI0THA
TpeboBaHus K pe3yibTaTaM OCBOCHHs Kypca OMOJIOTHM B OCHOBHOM HIKOJIE ONPENENSIOTCS KJIIOUEBBIMU 33Ja4aMM OOIIEro 0Opa3oBaHMS,
OTPaXXAIOUIMMHU MHIMBHyaJIbHbIC, OOIIECTBCHHBIE U TOCY/IapPCTBCHHBIE OTPEOHOCTH, M BKJIIOYAIOT JINYHOCTHBIC, METAIIPEMETHBIC U TIPEIMETHBIC
pe3yabTaThl OCBOCHUS MPEIMETA.

N3yuenne 6MoI0THH B OCHOBHOM TIKOJIE AT BO3MOXKHOCTH JIOCTHYD CICIYIONUX JHYHOCTHBIX PE3yIbTaTOB:
IlaTpuoTHYecKkoe BOCIMTAHME:
e OTHOIICHHUE K OMOJIOTHH KaK K BaYKHOH COCTaBJISAIONICH KYJIbTYPbI, TOPIOCTH 3a BKJIAJl POCCUHMCKUX U COBETCKUX YUEHBIX B PA3BUTHE MUPOBOI
OMOJIOTMYECKOM HAYKH.
I'paknanckoe BoCIMTAHUE:
e TOTOBHOCTb K KOHCTPYKTUBHOU COBMECTHOM JIEATEIILHOCTH TIPH BBITTOJHEHUH UCCIEIOBAHUM U ITPOCKTOB, CTPEMJICHHE K B3aMMOIIOHUMAHUIO
Y B3aUMOTIOMOIIIH.
JIlyX0OBHO-HPaABCTBEHHOE BOCIIUTAHUE:
e TOTOBHOCTH OILICHMBAThH MOBEACHUE U MOCTYIKHU C MTO3UIIMKA HPABCTBEHHBIX HOPM U HOPM SKOJIOTHYECKOU KYJIBTYPHI;
e TIOHMMaHUE 3HAYMMOCTH HPABCTBEHHOT'O ACIIEKTa JCITEILHOCTH YEJIOBEKA B MEAUITMHE U OMOJIOTHUH.
JcTeTnYecKoe BOCIIUTAHME:
e TIOHMMAaHUE POJU OMOJIOTHUH B (HOPMUPOBAHUH ICTECTHUCCKOU KYJIbTYPHI JUIHOCTH.
I{eHHOCTH HAYYHOTO NTO3HAHUSA:
e OpHEHTAlMsI HA COBPEMEHHYIO CUCTEMY HAaYYHBIX IIPEICTABIICHUH 00 OCHOBHBIX OMOJOTHYECKUX 3aKOHOMEPHOCTSIX, B3aUMOCBSI3X YEJIIOBEKA
C IPUPOJIHOMN U COLMATIBbHOM CPEIOH;
e TIOHMMaHUE POJIU OMOJOTHYECKON HAyKH B (DOPMUPOBAHUU HAYYHOT'O MUPOBO33PCHHS;
e Pa3BUTHE HAYYHOU JHOO03HATEIBLHOCTH, HHTEpeca K OMOJIOrHYCCKON HayKe, HAaBBIKOB UCCIICI0BATEIbCKOM eI TEIIbHOCTH.
®opMHUpPOBaHNE KYJIbTYPbI 310POBbSI:
e OTBETCTBEHHOE OTHOIIECHHE K CBOEMY 3JIOPOBBIO M YCTAaHOBKA Ha 3J0POBBIM 00pa3 KU3HU (3I0POBOE MUTAHKUE, COOTIOACHUE TUTHCHUYCCKUX
IIpaBUJI M HOPM, COAJTAaHCUPOBAHHBIN PE)KUM 3aHATUH U OTJIbIXA, PETYIISApHAs (U3HUecKasi akKTHBHOCT ),
e OCO3HAHHWE TOCIEJCTBUNA W HENPHUATHE BPEIHBIX MPHUBBIYEK (YMOTpeOJeHHE aIKOrojs, HAPKOTHKOB, KYpeHHE) W MHBIX (hOpM Bpena IJis
(U3UYECKOTO M TICUXHYECKOTO 37I0POBBSI;
e coOmro/ieHre paBuil 0€30MaCHOCTH, B TOM YHCJIE HABBIKM 0€30TIaCHOTO TIOBEICHHS B IPUPOHON CpEIE;
e chOPMHPOBAHHOCTH HaBbIKA peDICKCHH, YIIPaBIECHHUE COOCTBEHHBIM SMOITMOHATBHBIM COCTOSTHUEM.
TpyaoBoe BocIUTaHUE:
e AKTHBHOE YYacTHE B pPENICHUU MPaKTUYECKHX 3adad (B paMKaxX CEeMbH, IIKOJIBI, TOPOJa, Kpas) OMOJIOTHYECKOM M IKOJIOTHYCCKOM
HaIIPaBJICHHOCTH, HHTEPEC K MPAKTHUYCCKOMY U3YUYEHHUIO MPOoheCCrid, CBI3aHHBIX ¢ OMOJIOTHCH.
IK0JIOTHYEeCKOe BOCITUTAHUE:
e OpHCHTAIMS Ha MPUMCHEHHE OMOJIOTMYCCKUX 3HAHUM ITPU PEIICHUH 3a/1a4 B 00JIaCTH OKPYIKAOIICH CPEIbI;
e  OCO3HAHHUE IKOJIOTHYECCKUX MPOOJIEM H ITyTEH UX PEIICHUS;
e TOTOBHOCTH K YYaCTHIO B MPAKTUUECKOHN JAEATEITHHOCTH SKOJIOTHUUECKON HAITPaBICHHOCTH.
Anantanusi 00y4amouerocsi K u3MeHs IIMMCsl YCJIOBUSIM CONUAIbHOM U MPUPOIHOI cpeabl:
e aJEKBaTHAas OIICHKA U3MEHAIOUINXCS YCIOBUI;
e TPHUHATHE PEIICHUS (MHIUBUIYAIBHOE, B TPYIIE) B U3MEHSIOMNUXCS YCIOBHUIX Ha OCHOBAaHUY aHaIM3a OMOJIOTHYECKOM HH(pOpMAIINH;
e TUTAHUPOBAHHE JICHCTBHI B HOBOW CUTYyaIlMX HA OCHOBAHWH 3HAHUM OMOJIOTHYECKUX 3aKOHOMEPHOCTEH.

MeTtanpeaMeTHbIMH pe3yJIbTaTaMU OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOIN MpOrpaMMbl OCHOBHOTO 00I11er0 00pa30BaHusl SBISIOTCS:



. YMEHHUE CaMOCTOATENBHO ONpPENEeNATh LIeIH CBOEro OOydeHHs, CTaBUTh M (OPMYIHMPOBaTH Ul ce0s HOBBIE 3aJauu B y4yéOe u
II03HABATEJILHOM 1€ATEIbHOCTH, Pa3BUBaTh MOTUBBI 1 MHTEPECHI CBOEH MO3HABATEIBHON NEATEIBHOCTH;

. OBJIa/IEHUE COCTABJIAIOLIMMH HCCIIE0BATEIBCKON U IPOEKTHOH AEATENbHOCTH, BKIIIOYas YMEHUS BUJIETh IPOOJIEMY, CTaBUTh BOIIPOCHI,
BBIJIBUTATh TUIIOTE3bI, JIaBaTh OMPEACICHUS MOHATUSAM, KIaCCU(PHUIMPOBATH, HAOIIOIATh, MPOBOIUTH 3KCIIEPUMEHTHI, JI€NaTh BBIBOABI U
3aKIII0YEHUs, CTPYKTYpUPOBaTh MaTepuall, O0ObACHATh, 10OKa3bIBaTh, 3AlUILATh CBOM UJIEH;

. yMeHue paboTarh ¢ pa3HbIMU MCTOUYHUKAMH OMOJOTMYECKOW MHPOPMALMU: HAXOJUTh OMOJIOTUYECKYI0 HH(POPMAIUIO B Pa3IMYHBIX
UCTOYHHUKAX (TeKCTe yueOHMKa, Hay4yHO- OMYJIIPHOM JIUTEpaType, ONOIOTHYECKUX CIOBapAX U CIPAaBOYHUKAX ), AaHAJIM3UPOBATh U OLICHUBATh
UH(POPMALIHUIO;

. YMEHHUE CaMOCTOSATENIHO IUIAHUPOBATh IYTH JOCTHXKEHMS LI€JeH, B TOM 4MCIE aJbTepHAaTHBHBIE, OCO3HAHHO BBIOMpaTh Haubolee
3 PEeKTUBHBIE CITOCOOBI peIIeHHs YI€OHBIX U MO3HABATEIbHBIX 3a/1a4;

. YMEHHE COOTHOCHTH CBOM ACWUCTBHS C INIAHUPYEMBIMU PE3YNbTaTaMHU, OCYLIECTBIIATh KOHTPOJIb CBOCH ICATEIBHOCTH B IPOLECCE
JOCTHKEHUS pe3yibTaTa, ONpeIeIATh CIOCOObI AEUCTBUI B paMKaX NMPEAI0KEHHBIX YCIOBUN U TpEOOBaHMI, KOPPEKTUPOBATH CBOU JCHCTBUS
B COOTBETCTBUH C U3MEHSIONIEHCS CUTYyaIUEH;

. BJIaJICHHE OCHOBAaMHU CaMOKOHTPOJIS, CaMOOIICHKH, MPUHATHS PEIIEHUH U OCYIIECTBICHHS OCO3HAHHOTO BbIOOpa B y4uyeOHOU u
MO3HABATEJIbHOU JIEATEIbHOCTH;

. CIIOCOOHOCTH BBIOMPATH 1IE€JIEBbIE M CMBICIOBBIE YCTAHOBKH B CBOMX JEHCTBHUSX M MOCTYNKAaX MO OTHOIIECHHIO K JKUBOHN MpPHUPOJE,
310pOBBIO CBOEMY U OKPYKAIOIINX;

. YMEHHE CO3/1aBaTh, IPUMEHITh U IPEOOPa30BbIBATh 3HAKH M CUMBOJIbI, MOJIENIA U CXEMBI JUIsl peLICHUS] yUeOHBIX U MO3HABATEIIbHbIX
3a/1a4;

. YMEHHE OCO3HAHHO HCIOJIb30BaTh peUYeBbIe CPEACTBA AJIS AUCKYCCUU U apryMEHTAllMU CBOEW MO3UIIMHU: CPAaBHUBATH Pa3sHble TOUKU
3peHMs], ApTYMEHTHUPOBATh U OTCTAUBATh CBOIO TOUKY 3PEHUS;

. YMEHHE OpraHHU30BBIBATH Y4eOHOE COTPYIHUYECTBO M COBMECTHYIO JEATEIbHOCTh C YYUTEIEM M CBEPCTHHKaMH, paboTaTh

WHAWBUAYAILHO U B TPYIINE: HAXOAUTh 00Iee pelIeHre U pa3peniaTh KOH(PIUKTH Ha OCHOBE COTJIACOBAHMS MO3UIIMN M y4&Ta HHTEPECOB,
dbopMynupoBaTh, apryMEHTHUPOBATh U OTCTAUBATh CBOE MHEHUE;

* ¢opMuUpOBaHUE U PA3BUTHE KOMIIETEHTHOCTH B 00JIaCTH

WCII0Ih30BaHUs HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (MK T-komMmereHnnn).

IIpenmeTHbIe pe3ynbTaThl OCBOCHUS TPOTrPAMMBI 0 OMOJIOTHH K KOHILY O0y4YeHUSI:
XapaKTepu30BaTh OMOJIOTHIO KaK HAyKy O KUBOI MPUPO/JIE, Ha3bIBaTh MPU3HAKH )KUBOT'0, CPABHUBATH OOBEKTHI )KUBOM M HEKUBOM MPUPOIBL;

MEPEYHCISITh UCTOYHUKH OHMOJIOTMYECKUX 3HAHWH, XapaKTepHU30BaTh 3HAYCHHWE OWOJIOTUYECKHWX 3HAHWUH IS COBPEMEHHOTO 4YeNIOBEKa,
npodeccuu, cBsi3aHHbIe ¢ Onosorueit (4-5 mpodeccuii);

MPUBOANUTH MPUMEPHI BKIIaAa poccuiickux (B Tom umcie B. W. Bepnanckuii, A. JI. UmkeBckuii) u 3apyOeKHBIX (B TOM YHCIe APHCTOTEb,



Teodpact, ['unmokpar) y4€HbIX B pa3BUTHE OUOJIOTHH;

HUMCETHh NPCACTABJICHUC O BaKHEHIITNX OMOJOIMYSCKUX nmponeccax v ABJICHUAX: MMTAHUE, IbIXaHUEC, TPAHCIIOPT BCUICCTB, pasaApa>KuMOCTb, POCT,
Pa3sBUTUC, IBUKCHUC, Pa3MHOKCHUC,

IMPUMCHAITH 6PIOJ'IOFI/I‘-I€CKI/IG TCPMHHBI U MOHATUA (B TOM 4YHCJIC. XXKUBBIC TCJIa, 6I/IOJIOFI/I}I, OKOJIOTHA, THUTOJIOI'usd, aHAaTOMMA, (1)I/IBI/IO.HOI‘I/I$I,
Ouosoruyeckasi cicTeMaTuKa, KJIeTKa, TKaHb, OpraH, CHCTeMa OPraHoOB, OpraHU3M, BUPYC, IBH)KEHUE, TUTaHHEe, (POTOCUHTE3, AbIXaHHE, BbIICIICHNUE,
pa3apakuMOCTh, POCT, Pa3MHOXKEHHE, Pa3BUTHE, Cpela OOWTaHHs, MPHUPOJHOE COOOMIECTBO, MCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBHH C
ITOCTaBJICHHOM 3a7jaueil U B KOHTEKCTE;

pasnuyarh MO BHEIIHEMY BHAY (M300pa’keHHUsM), CXeMaM U OMMCAHUAM JOSJIEPHbIC U SAEpHBIE OpPraHU3MBbI, pa3IU4Hble OHWOJIOTHMYECKUe
O00BEKTBI: PACTCHHUSL, )KUBOTHBIX, TPUOBL, TUITAHUKH, OaKTEPUH, IPHUPOTHBIC U UCKYCCTBEHHBIE COOOIIECTBA, B3AUMOCBS3H OPraHM3MOB B IIPUPOTHOM
U UICKYCCTBEHHOM CO00IIIeCTBax, mpeacTaBuTenelt (Gaopsl U ¢payHbl IPUPOJHBIX 30H 3eMIIH, JaH A Thl IPUPOIHBIE U KYJIbTYpPHBIE,

MIPOBOAUTDH ONKCAaHUE OpraHu3Ma (pacTeHHUs, )KUBOTHOTO) 110 3a/IaHHOMY ILJIaHy, BBIJENATh CYIIECTBEHHbIE IPU3HAKU CTPOSHUS U MPOLIECCOB
KHU3HEICATEIIFHOCTH OPTaHU3MOB, XapaKTEpU30BaTh OPraHU3Mbl KaK Tela XHBOW MPUPOBI, MEPEUUCIIATE OCOOCHHOCTH PACTEHUH, >KUBOTHBIX,
rpuOOB, TUIIAWHUKOB, OAKTEPUI 1 BUPYCOB;

pacKpbIBaTh MOHATHE O cpesie 0ouTaHus (BOIHOM, HA3eMHO-BO3AYIIHON, TOYBEHHON, BHYTPUOPTaHU3MEHHOM ), YCIIOBUSAX CpeAbl OOUTaHUS;

MIPUBOJIUTH IPUMEPHI, XapaKTEPU3YIOILUe MPUCIIOCOOIEHHOCTh OPraHU3MOB K Cpejie OOMTaHMs, B3AUMOCBSI3U OPraHU3MOB B COOOIIECTBAX;

BBIACIIATE OTJIMYUTCIIBHBIC IPU3HAKU ITPUPOJHBIX U HCKYCCTBECHHBIX COO6I_HCCTB;

apryMEHTHPOBAaTh OCHOBHBIE IPaBHJIa MOBEACHUS YEJIOBEKA B MPUPOJE U OOBACHITH 3HAUCHHUE NMPUPOAOOXPAHHON JEATEIHLHOCTH YEIIOBEKA,
aHAJTM3UPOBATh IT100ATbHBIE YKOJIIOTHYECKHE TTPOOIEMBI;

PacKpbIBaTh POJIH OMOJIOTUH B IPAKTUYECKON JACSITETLHOCTH YEIIOBEKA;

ACMOHCTPHUPOBATH Ha KOHKPCTHBIX IMMPUMEPAX CBA3b 3HAHUN OMOJIOTMHM CO 3HAHHUSIMH II0 MaTCMAaTUKEC, MPECAMCTOB I'YMAHHUTApPHOTO IHKIIA,
Pa3sIMYHbBIMH BHJAaMH UCKYCCTBA,

BBITIOJIHATH MPAaKTHYECKHE PabOTHI (MOUCK MH(OPMANU C MCHONTb30BAaHUEM PAa3IMYHBIX MCTOYHUKOB, ONMCAHWE OPTraHW3Ma I10 33/1aHHOMY
iany) u sabopaTopHbie paboThl (paboTa ¢ MUKPOCKOIIOM, 3HAKOMCTBO € Pa3IMYHBIMU CIIOCOOaMU U3MEPEHUS U CPABHEHUS JKUBBIX OOBEKTOB);



MPUMEHITh METOIbl Ouonoruu (HAOMIO/IEHUE, OINUCaHUe, KiIacCH(UKAIUs, W3MEpPEHHE, SKCIEPUMEHT): MPOBOAUTH HAONIOACHUS 3a
OpraHW3MaMH, OMKCHIBATH OWOJIOTHYECKUE OOBEKTHI, MPOLECCHl U SBJICHUS, BBITOJHATH OMOJIOTHYSCKUN PUCYHOK M M3MEpPEHUE OHMOJIOTHYCCKUX
00BEKTOB;

BJIaJIETh NpUEMaMU pabOTHI C JYMOW, CBETOBBIM U LIM(PPOBBIM MUKPOCKOIIAMU IIPU PACCMATPUBAHUU OMOJIOTHYECKUX O0BEKTOB;

co0oaTh npaBmiia 6e30MacHOTo Tpy/aa Mpu padoTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYIOBaHHEM, XUMUYECKOH MOCYJ0H B COOTBETCTBUU C
MHCTPYKIMSAMH Ha YPOKE, BO BHEYPOUHOH JIESATEIBHOCTH;

UCIOJIb30BaTh NPHU BBINOJHEHUH Y4E€OHBIX 3aaHUN HAy4YHO-TOMYJSIPHYIO JIMUTEPATypy MO OHOJOIMM, CIIPABOYHBIE MaTepHajbl, PECypCh
HurepHera;

CO3J1aBaTh MMChbMEHHBIE U YCTHBIE COOOILEHUS, UCIIOIb3Yys MOHATUIHBIN anmapaTt U3y4aeMoro pasziena OHOJIOTHH;
XapaKTepu30BaTh OOTAaHUKY KaK OMOJIOTUYECKYIO HayKy, €€ pa3/ielibl U CBSI3U C JPYTUMH HayKaMH U TEXHUKOM;

MPUBOAMTH NMPUMEPHI BKJIaAa poccuiickux (B ToM uucie B. B. Jlokyuaes, K. A. Tumupszes, C. I'. HaBamun) u 3apy0exHBIX YUEHBIX (B TOM
gucie P. I'yk, M. Manbnuru) B pa3BUTHE HAYK O PACTCHUSX;

MIPUMEHATh OMOJOTHYECKHE TEPMHUHBI U TIOHATHS (B TOM YHCJe: OOTaHMKA, PACTUTENIbHAS KIJIETKA, paCTUTEIbHAs TKaHb, OPTaHbl PAaCTCHUH,
CUCTEMa OpPTaHOB PAaCTEHUS: KOPEHb, MOOET MOYKa, JIUCT, BUJIOU3MEHEHHBIC OPTaHbl, I[BETOK, IJIOJ, CEMs, PACTUTEIbHBI OpraHu3M, MUHEPATLHOE
nuTanue, GOTOCUHTE3, AbIXaHUE, POCT, pa3BUTHE, Pa3MHOKEHHE, KJIIOH, Pa3pa)kUMOCTh) B COOTBETCTBUH C TIOCTABICHHOM 3a/1aueii U B KOHTEKCTE;

OIMCBIBATh CTPOCHHE U KHU3HEEATEIbHOCTh PACTUTEIIBHOTO OpraHu3Ma (Ha pUMepe MOKPHITOCEMEHHBIX MIIU LIBETKOBBIX ): TIOTJIOIEHUE BOIbI
U MHUHEpaJbHOE NHTaHUe, (HOTOCHHTE3, AbIXaHUE, TPAHCHOPT BEIIECTB, POCT, PAa3MHOKEHHE, PAa3BUTHE, CBS3b CTPOCHUS BETETATUBHBIX M
TEHEPATUBHBIX OPraHOB PACTECHUH C UX (PYHKLIUSAMM;

pa3nuyuaTh M OMMCHIBATh JKUBBIE M TepOapHbIC SK3EMIUIIPHl PACTCHUI MO 33AaHHOMY IUIaHY, YaCTH PAcTeHHH MO M300paKEHUSM, CXEMaM,
MOJIEIISIM, MYJISDKaM, peIbeHBIM TabIuIam;

XapaKTepU30BaTh IIPU3HAKKU PACTCHUH, YPOBHU OPraHU3ALMK PACTUTEIILHOIO OpraHu3Ma, YaCTU PACTCHUM: KJIIETKH, TKaHU, OpPraHbl, CUCTEMBI
OpraHoOB, OPraHU3M;



CpaBHUBATh PACTUTEIILHBIC TKAHH U OPTaHBI PACTCHUN MEKIY COOOH;

BBITIOJIHATH TIPAKTUYECKUE U JJA0OpaTOpHbIE paboOThl MO MOPQOJOTHH M (U3HOJOTUHA PACTECHUH, B TOM YHCIIEe PAaOOTHI C MHUKPOCKOIIOM C
NOCTOSIHHBIMHU ((PMKCUPOBAHHBIMH) U BPEMEHHBIMU MUKPOIIpeTIapaTaMu, UCCIeI0BaTeIbCKIe pabOThI C HCIIOIB30BAaHUEM TPUOOPOB U MHCTPYMEHTOB
dpoBoii Jaboparopuu;

XapaKTepU30BaTh MPOIECCH KU3ZHEACATEIHFHOCTH PACTEHHUI: TOTIIONEHHE BOJBl U MHUHEPAJIbHOE MUTAaHWE, (OTOCHHTE3, IBIXaHUE, POCT,
pa3BHUTHE, CIIOCOOBI €CTECTBEHHOTO U UCKYCCTBEHHOTO BET€TATUBHOTO Pa3MHOKEHUSI, CEMEHHOE PA3MHOKECHHE (Ha MPUMEPE MOKPHITOCEMEHHBIX,, HITH

IIBETKOBBIX );

BBISIBJIATh IPUUMHHO-CIIEICTBEHHBIE CBA3HM MEX/y CTPOCHUEM U (DYHKIUSAMU TKaHEH U OPraHOB PaCTEHU, CTPOEHUEM U KU3HEIEATEIbHOCTBIO
pacTeHui;

KJ1accu(UIUPOBATh PACTEHHS U MX YaCTH 110 pa3HbIM OCHOBAHUSM;

OOBSICHATh POJIb PACTEHUH B MPHUPOJEC M KU3HM YEJOBEKa: 3HaueHHe (POTOCHMHTE3a B MPUPOAC U B JKU3HU YEJIOBEKa, OMOJIOTMYECKOe U
XO3s5ICTBEHHOE 3HaUY€HNE BUJON3MEHEHHBIX TOOETOB, X035IICTBEHHOE 3HAUE€HHE BEr€TaTUBHOI'O Pa3MHOKEHUS;

MPUMEHSITH [MOJTyY€HHbIC 3HAHUS JIJIs1 BBIPAIMBAHUS U PA3MHOKEHUS KyJIbTYPHBIX PACTEHUN;

HUCIIOJb30BaTh MCTOAbBI OHOJIOTUH: IIPOBOANTH Ha6J'II-OI[eHI/I$I 3a paCTCHHUAMH, OIIMCBIBATH PACTCHHA W HUX YaCTH, CTABHUTH HpOCTeI\/'II_HI/IC
OMOJIOTUYECKUE OIBITHI M OKCIICPUMCHTBI;

co0oaTh npaBmiia 6e30MacHOTO Tpy/aa Mpu padoTe ¢ y4eOHBIM U 1a00paTOPHBIM 000PYIOBaHHEM, XMMUYECKOH MOCYJ0H B COOTBETCTBUU C
MHCTPYKIMSAMH HA YPOKE U BO BHEYPOUHOH JEATEILHOCTH;

JEMOHCTPUPOBATh HAa KOHKPETHBIX MpHUMEpax CBsI3b 3HAHMNA OWMOJIOTWH CO 3HAHUSAMHU [0 MaTeMaTHKe, reorpaduu, TEXHOJIOTHUH, MTPEIMETOB
TYMaHUTapPHOTO ITUKJIA, PAa3JIMYHBIMHU BUIaMU UCKYCCTBA,

BJaJIeTh NMpUEMaMu paboThl ¢ Onomoruueckoil nudopmaruen: GopMyaIupoBaTh OCHOBAHHS JUIS U3BJICUYEHUS M 00001eHNS HH(OpMAIU U3
JIBYX UCTOYHHKOB, TPEOOPa30BBIBATh MHPOPMAIIHIO U3 OHOH 3HAKOBOH CHCTEMBI B APYTYIO;

CO3/1aBaTh MMMCbMEHHBIE U YCTHBIE COOOIIECHUS, UCTIONB3YS OHATUHUHBIN anmapar u3y4aeMoro pasjena OHOIOruH.



XapaKTepU30BaTh MPUHIMIIBI KJIaCCU(UKALIUN PACTEHHI, OCHOBHBIE CHCTEMaTHYECKHE TPYIIbI PACTEeHUN (BOJOPOCIH, MXH, IJIAyHbI, XBOIIH,
NaroOpOTHUKH, TOJIOCEMEHHbIE, TOKPHITOCEMEHHBIE UIIH LIBETKOBBIE);

NPUBOAUTH MPUMEPHI BKJIa1a poccuiickux (B Tom uncie H. U. Basunos, . B. Muuypun) u 3apy6exubix (B ToM uncie K. Jlunneit, JI. [1actep)
yu€HBIX B Pa3BUTHE HAYK O pacTEHUsX, Tpulax, JIMIIailHUKaX, OaKTepUsIX;

MIPUMEHATHh OWOJIOTHYECKHE TEPMUHBI M MOHATHS (B TOM 4ucie: O0TaHWKa, KOJOTHS PaCTCHUM, MUKOJIOTHS, OAKTEPHOJIOTHSI, CUCTEMATHKa,
[apCTBO, OTJIEIN, KJIacC, CEMEHCTBO, PO/, BUI, )KU3HEHHAs JopMa pacTeHUH, cpesia 00UTaHusI, pACTUTEILHOE COOOIIECTBO, BBICIIIHE PACTECHUS, HU3IINE
pacTeHus, CIIOPOBBIC PACTEHHUS, CEMEHHBIC PACTEHUS, BOJOPOCIH, MXH, IUIAyHBI, XBOIIH, MArIOPOTHUKU, TOJIOCEMEHHBIC, MOKPHITOCEMEHHBIC,

OakTepuu, TpUObI, TUIIAHUKNA) B COOTBETCTBUH C ITOCTABJICHHOM 3a/1aueil U B KOHTEKCTE;

pa3nuyaTth M ONMMCHIBATH JKUBBIE M IepOapHbIC SK3EMIUIIPbl PACTEHHM, YaCTH PACTCHUU MO M300paKEHUSAM, CXeMaM, MOJEIAM, MYJIsKaMm,
penbedHBIM TabIMIaM, TpUOBI IO H300pAKEHUAM, CXEMaM, MYJIsKaM, 0aKTepUH 110 N300paKEHUSIM;

BBIABJIATH ITPU3HAKU KJIACCOB ITOKPBITOCEMEHHBIX HUJIM IIBETKOBBIX, CEMEICTB ABYAOJIBHBIX U OJHOJOJBHBIX paCTeHHﬁ;

OIPENIeNIATh CUCTEMATHUYECKOE MOJIOKEHHE PACTUTENILHOIO OpraHm3Ma (Ha MpHUMepe MOKPHITOCEMEHHBIX, MM LIBETKOBBIX) C IMOMOILBIO
OIIPEIEIUTENIBHON KapTOUKH;

BBINOJIHATh MPAaKTHUYECKUE M J1abOopaTOpHBIE pabOTHl MO CHUCTEMATHKE PAaCTEHUH, MUKOJIOTMHM M MUKPOOHOJIOTHM, B TOM 4HCIE PabOTHI C
MHKPOCKOTIOM C ITOCTOSTHHBIMH ((PMKCHPOBAHHBIMH) U BpPEMEHHBIMH MHUKPOITpErapaTaMu, UCCIEA0BaTEIbCKHIE Pa0OTHI C MCIIOIb30BaHHEM TPHOOPOB
¥ MHCTPYMEHTOB LIU(POBOii TabopaTopuu;

BBIJICJIATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS U )KU3HEACATEILHOCTH pacTeH, OakTepHii, rpuOOB, JUIIAIHUKOB;

MIPOBOJIUTH ONMCAHUE U CPAaBHUBATH MEXKILy COOOW pacTeHHsl, TpUObI, TUIIAHUKH, OaKTepUH 10 3aJaHHOMY IIJIaHY, JeJIaTh BHIBOJIBI HA OCHOBE
CpaBHEHUS;

OIHCHIBATh YCIOXKHEHHE OpraHU3allii PAaCTEHUH B X0/I€ IBOJIIOIIMH PACTUTEILHOTO MUpa Ha 3eMIie;

BBISIBJISITH YEPThI MPUCIIOCOOJIEHHOCTH PACTEHUM K cpesie OOMTaHus, 3HAaU€HHE IKOJIOTUYECKUX (PAKTOPOB ISl paCTEHHIA;



XapaKTepu30BaTh PACTUTENIBbHbIE COOOIECTBA, CE30HHBIE W IOCTYNATENIbHbIE HM3MEHEHHsS PAaCTHTEIbHBIX COOOILECTB, PACTUTEIBHOCTh
(pacTUTENBHBINA TOKPOB) IPUPOIHBIX 30H 3EMIIH;

MNPUBOJAUTH MPUMCPBI KYJIBTYPHBIX paCTeHI/Iﬁ " UX 3HAYCHHC B JXU3HU YCJIOBCKA, TIOHUMATh MMPUYIUHBI U 3HATH MCPbI OXPaHbl PACTUTCIBHOI'O
MHpa 3eMJu;

pacKpbIBaTh POJb PACTCHUM, TPUOOB, JUITAHHUKOB, OAKTepU B MPHUPOJIHBIX COOOIIECTBAX, B XO3SIMCTBEHHOMN NEATEILHOCTH YEJIOBEKA U €T0
MMOBCEAHEBHOM XU3HU;

JeMOHCTPHPOBATh HA KOHKPETHBIX MPHUMEPAX CBsI3b 3HAHHMM MO OMOJIOTMM CO 3HAHUSMH IO MareMaTHke, (pusmke, reorpaguu, TEXHOIOTHH,
JUTEpAType, U TEXHOJIOTHH, TPEIMETOB T'YMAHUTAPHOTO LIUKJIA, PA3JIMYHBIMU BUAAMH HCKYCCTBA;

HCIIOJIBb30BaTh METObI OHOJIOTUH: IMPOBOAUTH Ha6J'II-OI[eHI/I$I 3a PaCTCHUSAMH, 6aKTepI/I${MI/I, FpI/I6aMI/I, HHmaﬁHHKaMH, OIIUCHIBATH HUX, CTABUTH
HpOCTGI\/’ILHI/Ie OMOJIOTUYECKHUE OIBITHI U OKCIICPUMCHTBI;

co0oaTh npaBmiia 6e30MacHOTo Tpy/aa Mpu padoTe ¢ y4eOHBIM U 1a00paTOPHBIM 000PYIOBaHHEM, XUMUYECKOH MOCYJ0H B COOTBETCTBUU C
MHCTPYKIMSAMH Ha YPOKE U BO BHEYPOUHOU JEATEILHOCTH;

BIaJeTh npuéMamu padoThl ¢ WHPOpManue: GoOpMyIUPOBATh OCHOBAHUS IJisi M3BICYCHHUS M 0000meHus] WH(OpMAIMKU U3 HECKOJBKUX
UCTOYHUKOB (2—3), mpeoOpa3oBbIBaTh HH(GOPMALIMIO U3 OJHON 3HAKOBOH CHCTEMBIB JIPYTYIO;

COo3aaBaTb MMCbMCHHBIC U YCTHLIC COO6H.[€HI/I$I, HCIIOJIb3YA HOHATUMHBIN arrmapar u3y4acmMoro pasacia 6I/IOJ'IOFI/II/I, COIMMPOBOKAATH BLICTYIIJICHHUC
MPE3CHTANNEH ¢ YIETOM OCOOEHHOCTEHN ayTUTOPUH O0yJarOIIHXCS.

XapaKTepU30BaTh 300JI0THI0 KaK OMOJIOTHYECKYIO HaYKy, €€ pa3zelibl U CBA3b C IPYTMMH HayKaMu U TEXHUKOM;

XapaKTEPU30BaTh MPHUHIMUIIBI KJ'IaCCI/I(bI/IKaI_[I/II/I KMBOTHBIX, BUJI KaK OCHOBHYIO CHUCTEMATHUYCCKYIO KaTCTOPHUIO, OCHOBHBIC CHUCTEMATUUYCCKUE
TpPYHIIbI )KUBOTHBIX (HpOCTGI\/’ILHI/Ie, KHIICYHOIIOJIOCTHBIC, IIJIOCKUC, KPYTJIBIC U KOJIBYATHIC YCPBU, YICHUCTOHOI'UC, MOJIJIFOCKH, XOpI[OBBIe);

MPUBOAUTH IPUMEPHI BKIana poccuiickux (B ToM uncie A. O. KoBanesckuii, K. U. Ckps6un) u 3apyoexHsix (B Tom uncie A. JleBenryk, XK.
KroBbe, O. ['ekkens) yd4EHBIX B pa3BUTHE HAYK O )KUBOTHBIX;

MIPUMEHATHh OMOJIOTUYECKHE TEPMHUHBI M TOHATHUS (B TOM YHCIIC: 300JIOTHS, YKOJOTHS KMBOTHBIX, ITOJOTHS, MAJICO300JI0THs, CHCTEMATHKa,
LapCTBO, THUII, OTPSL, CEMENUCTBO, POJ, BUJ, KMBOTHAs KJIETKA, KUBOTHAs TKAHb, OPraH >KUBOTHOI'O, CUCTEMbI OPraHOB YXWBOTHOI'O, >KUBOTHBIN



OpraHu3M, MMUTAHKE, JIbIXaHUEe, POCT, pa3BUTHE, KPOBOOOpAIIICHUE, BBIJICJICHUE, OTIOpa, JBIKCHHUE, PAa3MHOKEHHUE, MMAPTEHOTCHE3, Pa3ApaKUMOCTh,
pedrekc, opransl 4yBCTB, MOBEACHHE, Cpea OOUTAHMS, IPUPOTHOE COOOIIECTBO) B COOTBETCTBUY C IMTOCTABJICHHOM 3aaueii M B KOHTEKCTE;

pacKpbIBaTh 0OIIME IPU3HAKY )KUBOTHBIX, YPOBHHU OPraHU3aLMH KHUBOTHOTO OpPraHU3Ma: KJIETKU, TKAaHU, OPraHbl, CHCTEMBI OPraHOB, OPTaHM3M;
CpaBHUBATh KUBOTHBIE TKAHU U OPTaHbl )KUBOTHBIX MEKIY COOOMH;

OIMUCBIBATh CTPOCHUC U KUSHCACATCIBHOCTD JKUBOTHOI'O OpraHu3Ma: ONopy U ABMXKCHHUC, ITUTAHUC U MUIICBAPCHUC, NbIXaHUC U TPAHCIIOPT
BCIIECTB, BBIACICHUC, PCTYIIALNNIO U ITOBEACHUEC, POCT, Pa3MHOKCHNEC U PAa3BUTHUC,

XapaKTEPU30BaTh MPOIECCHI KUIHEACATEIIBHOCTH )KUBOTHBIX U3YYa€MbIX CUCTEMATHUECKUX TPYIIIL: IBUKECHUE, TNTAHHUE, IbIXaHUE, TPAHCITOPT
BEILIECTB, BBIJEIECHUE, PETYISILUIO, IOBEAEHUE, POCT, PAa3BUTUE, PA3MHOKEHNUE;

BBIABJITE MNPUYUHHO-CICACTBCHHBIC CBA3HM MCKAY CTPOCHUCM, KHU3HCACATCIBHOCTHIO U CpC,Z[OfI 0o0UTaHUS >KHUBOTHBIX N3y4aCMbIX
CUCTEMATUYCCKUX TI'PYIIIL;

pa3IuyYaTh M OMHCHIBATH )KMBOTHBIX M3Y4aeMbBIX CHCTEMATHYECKUX TPYIII, OTACIbHBIC OPraHbl U CHCTEMBl OPTaHOB IO CXEMaM, MOAECISIM,
MYJISKaM, pelibe(HbIM Tal0IuIaM, MPOCTEHITNX — IO N300paKeHHSIM;

BBISIBIISITH MIPU3HAKHU KJIACCOB WICHHUCTOHOTHX M XOPJIOBBIX, OTPSIIOB HACEKOMBIX M MJICKOIIUTAIOIINX;

BBINOJIHATH MPAaKTHUECKUE U JabopaTopHbIe paboThl 10 MOP(OIOrUM, aHATOMUH, (PU3HOJIOTHUHU U TTOBEICHUIO )KUBOTHBIX, B TOM YHUCIIE paOOTHI
C MHKPOCKOIIOM C TOCTOSHHBIMH ((pMKCHPOBAaHHBIMH) W BPEMEHHBIMH MHKpPOIIpENapaTaMH, HCCIEIOBAaTEIbCKHE PaOOTHl C HCIIOJIb30BAaHHEM
nprOOPOB U MHCTPYMEHTOB LIU(POBOii TabopaTopuu;

CpaBHUBATb MPEJICTABUTENICH OTJCIBHBIX CUCTEMAaTHUYECKUX TPYIII KUBOTHBIX U JETaTh BHIBOJIBI HA OCHOBE CPAaBHEHUS;

KJ1acCU(UIIUPOBATH KUBOTHBIX HA OCHOBAHUHN OCOOCHHOCTEN CTPOCHUS;

OIMCHIBATh YCIOKHEHUE OPraHU3alluH KUBOTHBIX B X0JI€ 3BOJIIOLIMHU )KUBOTHOTO MUpa Ha 3emIe;

BBISABJIAATH YCPThI HpI/ICHOCO6HeHHOCTI/I JKUBOTHBIX K CPEAC O6I/ITaHI/I5I, 3HAa4YCHUC DKOJIOTHYCCKHUX (baKTOpOB JUIA XKUBOTHBIX

BBISABJIATH B3AUMOCBSA3U JKUBOTHBIX B ITPUPOIHBIX COOGH_IGCTBaX, OCIIU ITUTAaHUA,



YCTaHaBJIMBATh B3aUMOCBA3U ) KUBOTHLIX C paCTCHUAMMU, FpI/I6aMI/I, JIMIIaiHUKAMHU U GaKTepI/I}IMI/I B IPUPOAHBIX coo6mecmax;
XapaKTCPU30BaTh ) KUBOTHLIX MMPUPOAHBIX 30H 3GMJII/I, OCHOBHBIC 3aKOHOMCPHOCTHU paCIIPpOCTPAHCHUSA ) KUBOTHLIX I10 TINIAHCTC;
PACKPBIBATH POJIb )KUBOTHBIX B ITPUPOAHBIX coonecmax;

PAaCKpBIBATHL POJIb JOMAIIHUX W HCIPOAYKTUBHBIX JKHBOTHBIX B JKHU3HH YCJIOBCKA, POJIb IMPOMBICIOBBIX KXHUBOTHBIX B XO03MCTBEHHOMN
JCATCIIBHOCTH YCJIOBEKA U €I'0 HOBCCHHCBHOﬁ KH3HH, 00BACHATH 3HAUCHHE >KUBOTHEIX B IIpUpoac 1 XHU3HU YCTIOBCKA,

MMETh MPEJCTaBIECHNE O MEPOIIPUATHAIX MO0 OXpaHE JKUBOTHOTO MUpa 3eMIIH;

JIEMOHCTPUPOBATh Ha KOHKPETHBIX IMPUMEpPax CBsI3b 3HAHUN MO OMOJOrMHM CO 3HAHMSIMHM IO MareMaTuke, (U3MKe, XMMHH, Treorpaduu,
TEXHOJIOTHH, IPEIMETOB TYMAHUTAPHOTO IUKJIOB, PA3TUYHBIMU BUAAMH UCKYCCTBA;

HUCIIOJIB30BaTh MCTOAbBI OHOJIOTUH: MMpOBOAUTD HaG.HIO,Z[eHI/I}I 3a JKUBOTHBIMH, OIMMCBIBATH JKUBOTHLIX, UX OPraHbl U CUCTCMbI OPTraHOB; CTaBUTb
HpOCTCfIHJPIC OMOJIOTMYECKHE ONBITHI U OKCIICPUMCHTHI;

coOmro1aTh mpaBmiia 6€30MMacHOTO TpyAa MpH padoTe ¢ y4eOHBIM U JTaOOPATOPHBIM 000PYIOBAHHEM, XHMHUYECKOM MTOCY/I0ON B COOTBETCTBUH C
MHCTPYKIMSMH Ha YPOKE U BO BHEYPOUHOU AEATEIBHOCTH;

BJIaJIeTh MpuémMaMu padoThl ¢ HHpOpMaIuei: GopMyInpoBaTh OCHOBAHUS Ul U3BJICUEHUS U 00001IeHUsT HHPOPMALIUU U3 HECKOIBKUX (3—4)
HCTOYHHKOB, TPeo0pa3oBbIBaTh MH(GOPMALHIO U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO371aBaTh MMCEMECHHBIE U YCTHBIE COOOIICHHUS, UCTIONB3YS MOHATHIHBIN anapaTr n3y4aeMoro pasiena OHOJIOTHH, COTPOBOXK/IATh BHICTYIIJICHHE
Ipe3eHTaIMel ¢ yI€TOM 0COOEHHOCTEH ayTUTOPHH 00YUYAIOIIHUXCSL.

XapaKTepu30BaTh HAyKH O YEJIOBEKE (aHTPOIOJIOTHIO, AaHATOMHUIO, (DU3HUOJIOTHIO, MEAUIIMHY, TUTHEHY, SKOJIOTHIO YEJIOBEKa, ICUXOJIOTHIO) U UX
CBSI3M C JPYTMMHU HayKaMH U TEXHUKOM;

OOBSICHATB MOJIOKEHHE YEJIOBEKA B CUCTEME OPTaHUYECKOr0 MUpa, €ro MPOUCX0XKICHHUE, OTIMYUS YEJI0BEKA OT )KUBOTHBIX, IPUCIOCOOTIEHHOCTh
K Pa3JIMYHBIM SKOJIOTUYECKUM (pakTOpaM (UeoBEUECKUE pachl U aJallTUBHBIE THIIHI JIFOJICH), POJICTBO YEIOBEYECKUX pac;

NPUBOANUTH PUMEPHI BKIa1a poccuiickux (B Tom uncie M. M. Ceuenos, U. I1. I1aBnos, . . Meunukos, A. A. Yxtomckuii, 1. K. AHoxun) n



3apyoexsbix (B Tom uucie Y. 'apselt, K. bepnap, JI. Tlactep, Y. [dapBuH) y4€HBIX B pa3BUTHE MPEACTABICHUN O MPOUCXOXKICHUU, CTPOCHHUH,
KU3HCACATCIIPHOCTH, TIOBCACHNUHN, S5KOJIOTHUH YCJIOBCKA,

MPUMEHSITh OMOJOTUIECKIE TEPMUHBI U TIOHATHUS (B TOM YHCJIE: IUTOJIOTUS, TUCTOJIOTHS, aHATOMHSI YeJIOBEKa, (PU3HNOIIOTHS YeTIOBEKa, TUTHEHA,
AHTPOIIOJIOTHS, YKOJIOTHS YEJIOBEKa, KJIIETKA, TKaHb, OpPraH, CHCTEMa OpraHOB, IUTaHKE, AbIXaHUE, KpOBOOOpaIieHue, 0OMEH BEIIEeCTB U MPEeBpaIeHre
SHEPTrUM, IBUKEHHUE, BBIJCJICHUE, POCT, PAa3BUTHE, IMOBEICHUE, PA3MHOXKEHHE, Pa3IpaKUMOCThb, PEryJslus, TOMEOCTa3, BHYTPEHHSsS cpela,
WMMYHHUTET) B COOTBETCTBHU C TIOCTABJICHHOW 3a/1aueii U B KOHTEKCTE;

MPOBOAUTH OMHMCAHKE MO BHEIIHEMY BHIY (M300pa)KeHHIO), CXeMaM OOIIMX MPU3HAKOB OpraHM3Ma 4eloBeKa, YPOBHEH ero opraHusaliu:
KJIETKH, TKAHU, OPTaHbl, CHCTEMbI OPTaHOB, OPTaHU3M;

CpaBHUBATDH KJICTKU PA3HBIX TKaHeﬁ, TpyImmn TKaHeﬁ, Opratbl, CUCTCMbI OPIraHOB YCJIOBCKA,; ITPOLCCCHI JKUBHCACATCIIbHOCTU OpraHnu3mMa 4€JI0OBCKa,
ACJIaTh BBIBOABLI HA OCHOBC CPABHCHH,

pa3nuyath OMOJOTMYECKH aKTHUBHBIE BellecTBa (BUTAMUHBI, ()EPMEHTHI, TOPMOHBI), BBIABIATH UX POJb B Ipolecce OOMEHa BEIIECTB U
MpEeBpAILCHHs SHEPTUU;

XapaKTepu30BaTh OMOJIOTUYECKHE MPOIECChl: 0OMEH BEIECTB U PEBpallleHIe YHEPI U, TUTaHUe, AbIXaHUE, BbIIEICHNE, TPAHCIIOPT BEILIECTB,
JBYO)KEHUE, POCT, PETYJIIus QyHKIMHI, MMMYHHUTET, TIOBEIEHUE, PA3BUTHE, PA3MHOKEHHE YETI0OBEKA;

BBIABJIATE IMMPUYUHHO-CIICACTBCHHBIC CBA3HM MCKAY CTPOCHUEM KIICTOK, OpraHOB, CUCTEM OpraHOB OpraHHU3Ma 4Y€JIOBCKa M HX (1)YHKHI/ISIMI/I,
MCKAY CTPOCHUCM, KUBHCACATCIbBHOCTBIO U CpGI[OfI oOuTaHus YCIO0BCKaA,

MPUMEHATH OMOJIOTMYECKIE MOJICNHN ISl BBISIBJICHUS 0COOEHHOCTEH CTpOeHHS U (YHKIIMOHUPOBAHUS OPTraHOB M CUCTEM OPI'aHOB YEJIOBEKA;

OOBSICHATH HEUPOT'YMOPAIIbHYIO PETYJISAINIO MPOLIECCOB )KU3HEACATEILHOCTH OpraHu3Ma YeJI0BEKa;

XapaKTepu30BaTh W CpPaBHHUBATh OE3YyCIIOBHBIE M YCJOBHBIE Pe(IIEKChl, HACIECACTBEHHbIE M HEHACJICACTBEHHBIC MPOTPAMMBI MOBEICHMUS,
0COOEHHOCTH BbICLIEH HEPBHOM J1€ATEILHOCTH YEJI0BEKA, BUJIbI IOTPEOHOCTEN, TAMSATH, MBIILICHUS, PEYU, TEMIIEPAMEHTOB, SMOLIUH, CHA, CTPYKTYpY

(YHKIMOHATIBHBIX CUCTEM OpraHU3Ma, HaIPaBJICHHBIX HA JOCTH)KEHHE MOJIE3HBIX MPHCIIOCOOUTENBHBIX PE3yIbTaTOB;

pa3nuyaTh HACIECJACTBEHHBIE W HEHACIECICTBEHHBbIC (MH(PEKIMOHHBIE, HEeMH(EKIIMOHHBIC) 3a00JIeBaHUs YeJIOBEKa, OOBSICHATh 3HAUCHUE MEp
PO(UIAKTHKH B TIPEIYIIPEKICHUN 3a00JIeBaHNI YeJIOBEKa;



BBITIOJTHATH TIPAKTHYCCKUE U TabOpaTopHbIe padOTHI IO MOP(OJIOTHH, AHATOMUH, (DU3UOJIOTHH M TIOBEICHUIO YEJIOBEKA, B TOM YHCIIe PaOOTHI C
MHUKPOCKOIIOM C IIOCTOSTHHBIMH ((PUKCUPOBAHHBIMU) U BPEMEHHBIMU MUKPOIIpENiapaTaMy, UCCIeI0BaTeIbCKUE PA0OTHI C HCIIOIB30BAHUEM NTPHOOPOB
Y UHCTPYMEHTOB IU(PPOBOH JTabopaTOpuH;

peiiaTh KaYECTBCHHBIC U KOJIUYCCTBCHHBIC 3aJaul, UCII0JIb3Ysd OCHOBHBIC IMOKA3aTCIIN 310POBbA YCIOBCKA, ITPOBOJNUTH paC‘IéTBI 1 OLICHUBATH
IMMOJIYYCHHBIC 3HAYCHMU A,

apryMEHTHPOBATh OCHOBHBIEC MPUHIIMIIBI 30POBOT0 00pa3a HU3HH, METOIbI 3alIUThl U YKPEIUICHHUS 3J0POBbS UEJIOBEKa: cOaTaHCUPOBAHHOE
nuTaHue, cOOII0IeHIE MPaBUII IMYHOW TMTUEHBI, 3aHATUS (PU3KYIBTYpPOIl M CIIOPTOM, pallMOHANIbHAS OpraHU3aIUs TPyAa U MOJHOLIEHHOTO OT/IbIXA,
MO3UTUBHOE SMOLIMOHAIBHO-IICUXUYECKOE COCTOSIHUE;

UCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS JUIA COOIOACHUS 310pOBOro o0Opasa >KM3HHM, COAJaHCHPOBAHHOIO MUTAHMA, (pu3nyeckon
aKTHBHOCTH, CTPECCOYCTOMYMBOCTH, JUIS MCKIIOUEHHSI BPEHBIX PUBBIYCK, 3aBHCUMOCTEH;

BJIA/IETh NMpUEMAMH OKa3aHUs MEPBOM MOMOIIM YEIOBEKY MPH MOTEpe CO3HAHMs, COJTHEUYHOM M TEIJIOBOM yJape, OTpaBiIEHUH, YTOIUICHUH,
KPOBOTEUYECHHH, TPABMAaX MATKHX TKaHEH, KOCTEH CKeneTa, OpraHoB YyBCTB, 0’KOraX U OTMOPOKEHUSIX;

JNEMOHCTPUPOBATh HA KOHKPETHBIX NPUMEPAX CBS3b 3HAHMUW HAyK O YEJNOBEKE CO 3HAHUSIMH MPEIMETOB €CTECTBEHHO-HAYYHOTO H
TYMaHUTapHOTO IIUKJIOB, Pa3IMUHBIX BUIOB UCKYCCTBA, TEXHOJIOTHUHU, OCHOB 0€30MaCHOCTH KM3HEAEATEIbHOCTH, GU3NIECKON KYIbTYPHI;

HUCIIOJIB30BaTh METObI OHOJIOTHH: Ha6J'II-OI[aTB, HU3MEPATH, OIIMCBIBATE OpPraHU3M YCJIOBCKA U IMPOLECCHI €0 KU3HCACATCIbHOCTH, ITIPOBOANTD
HpOCTGI\/'II_HI/Ie HCCJIICAOBaHUA OpraHn3Ma 4CJI0BCKa U OOBSICHATH UX PE3YJIbTATHI,

co0oaTh npaBmiia 6e30MacHOTO Tpy/aa Mpu padoTe ¢ y4eOHBIM U 1a00paTOPHBIM 000PYIOBaHHEM, XMMUYECKOH MOCYJ0H B COOTBETCTBUU C
MHCTPYKIMSAMH HA YPOKE U BO BHEYPOUHOH JEATEILHOCTH;

BIIAJIETh TpuEMaMu paboThl ¢ HHGOpMaIueit: GopMyIupoBaTh OCHOBAHUS JJIS U3BJICUEHUS U 00001meHnst HHGOPMAITUU U3 HECKOIBKHX (4-5)
UCTOYHHKOB; Pe0OPa30BbIBATH MHPOPMALIMIO U3 OJJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

COo3aaBaTb MMCbMCHHBIC U YCTHLIC COO6H_I€HI/I$I, HCTIOJIb3YH MOHATUHUHBIN arrapar U3y4CHHOIr o pasaciia 6HOHOI‘I/II/I, COIIPOBOKAATH BBICTYIIJICHUC
MPE3CHTANNEH ¢ YIETOM OCOOEHHOCTEHN ayTUTOPUH O0YJarOIIHXCS.
Conepxanue Kypca Ouosiornu 9 kiacca
«O0mme OMoJIOrNYECcKHE 3AKOHOMEPHOCTH»



OTnuuuTeNbHbIE TPU3HAKY KUBBIX OPraHU3MOB.

Oco0eHHOCTH XMMHYECKOTO COCTaBa )KUBBIX OPTaHU3MOB: HEOPraHUYECKHE U OPTraHMYECKUE BEIIECTBA, UX POJIb B OpraHU3MeE.

Knerounoe crpoenue opranusmoB. CTpoeHHE KIETKH: sApO, KiIeTouHas 000JI0YKa, Mla3MaThyeckass MeMOpaHa, IUTOIIa3Ma, IIaCTUAbI,
MHUTOXOH/IPHH, BaKyoJId. XpOMOCOMBL. MHOT000Opasue KIeTOK.

OOMeH BellecTB M MpPEBpalleHHs] YHEPIUH — MPHU3HAK JKUBBIX OpPraHu3MoB. Pojb muTaHMs, NbIXaHUS, TPAHCIOPTA BEILECTB, yAaJCHUS
MPOIYKTOB OOMEHA B )KH3HEACITETbHOCTH KIETKH M OpraHu3Ma.

Poct u pazButne opranusMoB. PazmHoxxenue. becnionoe u nonoBoe pazmHoxkeHue. [lonoseie kietku. OmiogoTBOpEHUE.

HacnencrBeHHOCTh M1 U3MEHUMBOCTH — CBOMCTBA OPTaHU3MOB.

HacnencrenHas 1 HeHacIeICTBEHHAs U3BMEHYUBOCTb.
Cucrema 1 3BOJIIONUS OPraHUYECKOro Mupa. Bug — ocHoBHas cuctematuyeckas eaununa. [lpusnaku Buna. Y. JlapBuH — OCHOBOMOJIOXKHUK YUEHUS
00 sBoIOUMHU. JIBHKyIME BHBI SBOJIOIMH: HACIEICTBEHHAs H3MEHYMBOCTh, OOpb0a 3a CyIIEeCTBOBAaHUE, €CTECTBEHHBIH 0TOOp. Pe3ynmbTaThl
HBOJIIOIMH: MHOT000pa3ue BUOB, IPUCIOCOOICHHOCTh OPTaHU3MOB K Cpelie 0OUTaHUSL.

B3aumocBsi3u opranu3MoB U OKpyxaroliei cpeapl. Cpeia — HCTOYHUK BEUIeCTB, SHEPruK U MHPpopManuu. BiausHue skonornueckux GpakTopos
Ha OpraHU3Mbl. DKOCUCTEMHAsi OpraHu3aIus
KUBOM mpupoisl. B3aumoneicTBus pa3HbIX BHIOB B IKOCHCTeME (KOHKYpPEHIMS, XMIIHUYECTBO, cUMOMO03, mapa3utusm). IlumieBbie cBs3u B
aKocucTteMe. KpyroBopoT BeLIECTB U IIPEBPALLICHUS
sHepru. buocdepa — rnobampHas skocuctema. B.M. Bepnajnckuiik — OCHOBOMOJOXHHK Yy4yeHUs O Owmocdepe. ['panunbl Ouocdepsl.
Pacnipoctpanenue u posb KHBOTO BEIECTBa B Onocdepe.
Pounb yenoBeka B 6uochepe. Dxonornueckue npodiaemsl. [locneacTBus 1eaTenbHOCTH YeTI0BeKa B 9KOCHCTEMAX.

JlabopaTopHbie padoThI
1.MHuoroo6pasue kieTok sykapruor. CpaBHEHHE PaCTUTEIBHBIX U )KHBOTHBIX KJIETOK.
2. PaccmaTpuBaHMe MUKPONPENAPATOB C AEISAIIUMHUCS KIETKaMU.
3. BblsiBiIeHHE HACIIEICTBEHHBIX U HEHACIIECTBEHHBIX TPU3HAKOB y PACTEHUN Pa3HBIX BUIOB.
4. 3yueHune U3MEHUYUBOCTH Y OPIraHU3MOB.
5. IIpucnocoO6aeHHOCTh OPraHU3MOB K CpeJie OOUTaHMS.
6. OnieHKa KauecTBa OKpY’Karolel Cpebl.

IKCKypcust
1.3yueHue u onrcaHrue SKOCUCTEMbI CBOE MECTHOCTH.

COJIEP’)KAHUE YYEBHOI'O ITIPEJIMETA IIO TEMAM PABOYEW ITPOI'PAMMBbBI
(68 yacoB)



1. O0mme 3aKOHOMEPHOCTH KU3HHU (5 1)
Bbuonorus — Hayka o xxuBoM Mupe. MeToel Ononorndeckux uccienoBanuii. OOmme cBOMCTBA JKUBBIX OpraHu3MOB. MHoroobpasue dhopm
KHUBBIX OPTaHU3MOB.
2. SIBieHMS ¥ 3aKOHOMEPHOCTH KU3HHU HA KJIeTOYHOM ypoBHe (10 1)

MHuoroob6pa3ue Ki1eTok. XuMu4eckue BeriecTBa kieTku. CtpoeHue kiaeTku. OpraHouasl KIETKH U UX (GyHKIMA. OOMEH BEIIeCTB — OCHOBa
CYIIIECTBOBaHMS KJIETKH. bruocunTe3 Oenka B kineTke. buocunres yriaeBonoB — otocuuTe3. ObecnedeHne KIeToK dHeprueil. PazMHOKeHNEe KISTKU U
€€ JKU3HEHHDBIN [TUKII.

Jlabopamopnas paboma Nel. MHOTOOOpa3ue KIeTOK 3ykapuoT. CpaBHEHUE PACTUTENBHBIX U KUBOTHBIX KIIETOK.
Jlabopamopnas paboma Ne2. PaccMaTprBaHNE MUKPOIIPETIAPATOB C ACISAIIIUMHUCS KICTKAMH.

3. 3aKOHOMEpPHOCTH ’KM3HHM HA OPraHM3MEeHHOM ypoBHe (17 1)

Opranusm - OTKpbITast XKHUBast cucreMa (6rocucreMa). [IpuMUTHBHBIE OpraHu3Mbl. PacTUTENBbHBIN OpraHu3M U ero ocodeHHocTi. MHOrooOpasue
pacTeHUi M WX 3Ha4YeHHWe B mpupoze. OpraHuW3Mbl MApCTBa TPHOOB WM JIMIMIAWHUKOB. JKUBOTHBIM OpPraHW3M M €ro ocoOeHHOCTH. PazHooOpaswue
KHUBOTHBIX. CpaBHeHI/Ie CBOMICTB opraHn3ma 4CJIOBCKa U KUBOTHBIX. PasMHoxeHue KUBBIX OpraHnu3MoOB. I/IH,Z[I/IBI/I,Z[yaJIBHOC Pa3BUTHUC. O6paBOBaHI/I€
MOJIOBBIX KJIETOK Meio3. M3ydyeHue mexaHu3ma HaciaeACTBEHHOCTH. OCHOBHBbIE 3aKOHOMEPHOCTH HACJIEIOBAHMS TMPU3HAKOB y OPraHU3MOB.
3aKOHOM€pHOCTI/I HU3MCHYHUBOCTH. HeHaC.H€I[CTB€HHa$I M3MEHYUBOCTE. OCHOBEI CCJICKIIMK OPraHU3MOB.

Jlabopamopnas paboma Ne3. BeisBneHue HaCIEACTBCHHBIX U HEHACIICCTBEHHBIX MPU3HAKOB Y PACTEHUH pa3HBIX BUJIOB.
Jlabopamopnas paboma Ne4. VI3ydenne n3MEHUMBOCTH Y OPTaHU3MOB.

4. 3aKOHOMEpPHOCTH NMPOMCXOKIEHUS U Pa3BUTHS KU3HU HA 3emJre. (20 4)

[IpencTaBneHns 0 BOSHUKHOBEHHH KU3HHU Ha 3eMJiie B ICTOPHH ecTecTBO3HaHUS. COBpEMEHHBIE MPEICTABICHNUS O BOZHUKHOBCHNH KU3HH Ha
3emite. 3HaueHUe POTOCHHTE3a U OMOIOTUYECKOTO KPYTOBOPOTA BEIIECTB B PA3BUTHU KU3HU. DTalbl pa3BUTH )KU3HU Ha 3emite. Mien pa3Butus
oprannyeckoro mupa B 6uosorun. Yapis Jlapsun 06 3BoIronnu opranndeckoro Mupa. CoBpeMeHHbIE IPEACTaBICHNS 00 YBOIIONNN
opranuveckoro mupa. Bug, ero kpurepuu u ctpykrypa. Ilpomeccer o0pa3oBanus Bu10B. Makpo3BOIIOIHS KaK MPOIECC MOSIBICHUS HABHIOBBIX
rpymnn opranu3MoB. OCHOBHBIE HalPaBJICHH HBOTIONNH. [IprMeps! 3BOIOIMOHHBIX TPeoOpa30BaHNU )KUBBIX OpraH3MOB. OCHOBHBIC
3aKOHOMEPHOCTH HBOJIOIMH. YeIOBEK — MPECTaBUTEINb )KUBOTHOTO MHUpPa. DBOJIIOLIMOHHOE ITPOUCXOKICHHE YET0BEKa. DTaIlbl 3BOJIOLUT
gejoBeKa. YemoBeueckne packl, UX POJICTBO M MPOUCXOXKeHUE. YemoBeK Kak )KUTelb OHoc(epsl U ero BIUSHUE HA IPUPOAY 3eMIIH.

Jlabopamopnas paboma Ne5. ITpucnoco01eHHOCTh OPTAaHU3MOB K Cpejie OOUTaHMUS.

5. 3akoHOMepHOCTH B3aUMOOTHOLIEHU OPraHnu3MoB H cpeabl (15 v)



VYcenoBus xu3an Ha 3emie. Cpepl )KU3HHA U dKoJiorndeckne Gaktopsl. OOIIHe 3aKOHBI IEUCTBUS (DaKTOPOB CPEIbl HA OPTaHU3MBI.
[IpucnocobaeHHOCTh OPraHU3MOB K JIEHCTBHIO (pakTOpoB cpenbl. buotnyeckue cBsazu B npupoae. [lonymsiiyun. @yHKIMOHUPOBaHKUE TIOMYISAINH B
npupoje. CoobmiectBa. buoreoienossl, skocucteMsl 1 Ouochepa. PazButue u cmena 6moreorieHo308. OCHOBHBIEC 3aKOHBI YCTOMYHMBOCTH KMUBOM
IPHUPOJIBL. DKOJIOTUYEeCKUE pobiiemMbl B Onochepe. OxpaHa mpupoIbL.

Jlabopamopnas paboma Ne6. OnieHKa KaueCcTBa OKPYKAIOIICH CPEIbI.

Ikcekypcus. I3yueHne 1 omMcaHue 3KOCUCTEMbI CBOC MECTHOCTH

Pezeps-1 yac.

TemaTnyeckoe MIaHMPOBAHUE
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Ne Tema BO DKCKypCHH
H/ YacoB pa60TI>I
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3. | 3aKoHOMEDHOC 17 ) biologii-v-klasse-po-teme-zakonomernosti-
) KOHOMEPHOCTH zhizni-na-organizmennom-urovne-
KU3HHA Ha 2346711.html?ysclid=1c8viwqjed877545835
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OpPraHU3MEHHOM
YpOBHE
https://infourok.ru/konspekt-lekcii-k-uroku-
3aKOHOMEPHOCTH TS T
biologii-9-klassna-temu-razvitie-i-
4. | IPOUCXOXKACHHUA 1 20 1 proishozhdeni-e-zhizni-na-zemle-
Pa3sBUTHA JKU3HU 4941709.html?ysclid=1c8vkkhkn9529464475
Ha 3eMiIe.
https://infourok.ru/plan-konspekt-uroka-po-
3aKOHOMEPHOCTH R >
. biologii-9-klass-
5. | B3AMMOOTHOIICHUH | 15 1 1 4950168.html?ysclid=Ic8vlfuels773574784
OPTaHWU3MOB U
CpeIsl
Peseps 1 yac
Hroro 70 6 1

TpeGoBaHus K YPOBHIO NOATOTOBKH y4AIIUXCS

B PE3YJIbTATC U3YYCHUA Ouosioruu B 9 Kinacce THMHA3UCT NOY4un 603MOIAHCHOCNTb HAYUUMbCA ONIPCACIIATD:

1.

NpU3HAKK OMOJIOTHYECKUX OOBEKTOB: JKUBBIX OPTaHU3MOB; T€HOB H XPOMOCOM;
CYIIHOCTb OMOJIOTHYECKUX MTPOIIECCOB: 0OMEH BEIIECTB M PEBPAILCHUS YHEPTUH, TUTAHUE, AbIXaHUE, BBIJCNICHHE, TPAHCIIOPT BEIIECTB, POCT,
pa3BHUTHE, pa3MHOXKEHHE, HACIECICTBEHHOCTh M M3MEHUYMBOCTH, PETYJISIIUS KHU3HEACATEIFHOCTH OpraHU3Ma, pa3IpaKMMOCTh, KPyrOBOPOT
BEIIIECTB M MIPEBPAILEHUS SHEPTHH B YKOCUCTEMAX;
0COOCHHOCTH OpraHU3Ma 4eJI0BEeKa, €ro CTPOCHUS, )KU3HEACATEIILHOCTH, BBICIIEH HEPBHOM AEATEILHOCTH U ITOBEJICHNUS;

B pesynbrare usydenus 6uonoruu B 9 xinacce TMMHA3UCT HAYYUMNCA:
OOBACHATBH: POJIb OMOJIOTHH B (POPMUPOBAHUH COBPEMEHHOH €CTECTBEHHOHAYYHON KapTHHBI MUPA, B IPAKTHUECKOH AEATEIBHOCTH JIIOJCH 1
camMoro oOy4aromierocsi; pojib Pa3IHMYHBIX OPTaHU3MOB B JKM3HU YelOBEKa M COOCTBEHHOW IESTEIbHOCTH; B3aUMOCBS3U OPTaHU3MOB U
OKpYXXaIoIIel Cpebl; POJCTBO YEIOBEKa ¢ MIEKOMHUTAIOIINMH )KUBOTHBIMH, MECTO U POJIb YEIOBEKa B MPHUPO/IC; B3ANMOCBSI3H YEIOBEKa U
OKpY’Kalolle Cpesbl; 3aBHCUMOCTh COOCTBEHHOTO 3/I0pOBbSI OT COCTOSIHHSI OKpYXAroIled Ccpelbl; MPUYMHBI HACIEJACTBEHHOCTH U
M3MEHYMBOCTH, MTPOSIBIICHHS HACJIEICTBEHHBIX 3a00JIeBaHUl, IMMYHUTETA Y YEJIOBEKA; POJIb TOPMOHOB ¥ BUTAMUHOB B OPT'aHU3ME;
U3ydaTh OMOJOrMYecKHe OOBEKTHI M MPOIECCHI: CTABUTH OMOIOTHYECKUE SKCIIEPUMEHTHI, OMMUCHIBATE M OOBSCHATH PE3YNIbTaThl OIBITOB,;
paccMaTpHuBaTh Ha TOTOBBIX MUKPOIIPENaparax 1 OMHChIBaTh OMOIOTHYECKHE OOBEKTHI;
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pacro3HaBaTh U ONKUCHIBATH: HA TAOJINIIAX OCHOBHBIE YaCTH M OPIaHOM/IbI KJIIETKH, OpPraHbl U CUCTEMbI OPTaHOB YEJI0BEKa; Ha )KUBBIX 00BEKTax
U Ta0JIMIax ONacHbIe JUIS YeJIOBEeKa PacTeHUs U KUBOTHBIE;
CpaBHUBATbh OMOJOIMUYECKUE 0OBEKTHI (KIETKH, TKAHU, OPraHbl M CUCTEMbI OPraHOB U JIEJIaTh BbIBOJIbI HA OCHOBE CPAaBHEHMS;
aHaAJM3UPOBaTh M OIICHHWBATh BO3JEHCTBHE (DAKTOPOB OKpyXkaromieil cpeabl, (pakTOpoB puCKa Ha 370POBBE, MOCIEACTBUH IEATEIBHOCTH
YeJI0BEKa B IKOCUCTEMAX, BIUSHUE COOCTBEHHBIX MOCTYIIKOB HA )KUBbBIE OPTaHU3MbI U SKOCUCTEMBI;
POBOJIUTH CAMOCTOSITENIbHBIA MOMCK OMOJIOrHYecKor MH(pOpMAIMK: HAXOJUTh B TEKCTE YUYECOHHMKA OTIMYHUTEIbHbIC NMPU3HAKA OCHOBHBIX
CHUCTEMaTHUYECKUX TPYNI; B OMOJOTMYECKUX CIIOBApsAX U CHPABOYHUKAX 3HAYEHUS OMOJIOTMUYECKUX TEPMHMHOB; B PA3JIMYHBIX MCTOYHHKAX
HE00X0IMMYI0 HH(POPMAIIHIO O KUBBIX OpraHU3Max (B TOM YHCJIE C CIIOJIb30BaHMEM HH(POPMALIMOHHBIX TEXHOJIOTHA);

UCNONb306aAMb NPUOOPEMEHHbLE 3HAHUS U YMEHUS 8 NPAKMUYECKOU 0essmenbHOCMU U NO8CEOHEGHOU HCUZHU OTIA:

coOroficHus Mep TPOMHUIAKTUKH 3a00JIeBaHNM, BBI3BIBACMBIX PACTCHUSIMHU, )KUBOTHBIMH, OAKTEPHUSIMH, TPUOaAMHU ¥ BUPYCaMH; TPaBMaTH3Ma,
ctpeccoB, BUY-uH(pekmu, BpeAHBIX MPUBLIUEK (KYPEHHE, ATKOTOJIM3M, HAPKOMAHWS ); HAPYIIECHUS OCAHKH, 3PEHUs, CITyXa, NH()EKITMOHHBIX
U TIPOCTYIHBIX 3a00JICBaHMIA,

OKa3aHUs TIEPBOW TOMOIIIH MPH MPOCTYAHBIX 3a00JIEBAHUSX, 0KOTaX, 0OMOPOKECHHSIX, TPABMaX, CIIACEHUU YTOIAOIIIETO;

paIMOHATILHOM OpraHU3aIluy TPY/Ia U OTAbIXa, COOJIOICHUS MPABUJI MIOBEJICHHUS B OKPYXKAIOIIEH Cpe/Ie;

poBeIcHUS HAOIOICHHIA 32 COCTOSIHUEM COOCTBEHHOTO OpPraHU3Ma.
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