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INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI 11O BUOJIOT'MU HA YPOBHE CPEJHETI'O OBIIEI'O OBPA3OBAHU S

CornacHo ®I'OC COO ycranaBiIMBaloTCs TpeOOBaHHS K pe3yIbTaTaM OCBOSHHUSI 00YYaIOLIMMUCS MPOrpaMM CpeHEero oOIIero o0pa3oBaHus: INYHOC THBIM,
METaNnpeAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType TMUHOCTHBIX pe3yabTaTOB OCBOCHUS TpenmMera «bronorusy BeIAENIEHBI CIeAYIONIHE COCTABISIONINE: OCO3HAHNE 00YUaIOMIMMUCS POCCHICKON TPakJaHCKOH
HUAEHTHYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOIIPEAEIICHUI0, HaJTMYie MOTHBAIIMHN K OOyYEHUI0 OMOIOTHH, TIeJIeHANPaBICHHOE Pa3BU THE
BHYTPEHHHX YOCKICHHIA TMYHOCTH Ha OCHOBE KJIFOUEBBIX IIEHHOCTEH M UCTOPUYUECKUX TPAAUIMNA Pa3BUTHUS OHOTOTHYECKOT0 3HAHHS, TOTOBHOCTh M CLIOCOOHOCTh
o6yqa}om1/1xc;1 PYKOBOACTBOBATLCA B cBoOCH ACATCIIBHOCTH HECHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMU, IMIPUCYIHINMU CUCTEME OHOJIOTHYECKOT0 O6pa3OBaHI/I}I, HaJIn4ue
9KOJIOTHYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTAaBUTH SN M CTPOUTH KU3HEHHBIE IIJIaHBL.

JIMgHOCTHEIC PE3YIbTAaThl OCBOCHHUA IIPEAMETA «bunonorus JOCTHUI'alOTCA B €IUHCTBEC Y'-IC6HOI\/'I 1 BOCITMTATEIHLHOMN JACATCIIBHOCTU B COOTBETCTBU U C TPAAUITMOHHBIMHA
pOCCHﬁCKHMH COIUOKYJIbTYPHBIMU, UCTOPUYCCKMMU U 1yXOBHO-HPABCTBCHHBIMU LICHHOCTAMMU, ITPUHATBIMHA B O6HICCTB€ ImpaBujIaMyd U HOpMaMU ITOBEICHUA U
CIOCOOCTBYIOT MPOIIECCaM CAMOIIO3HAHHMSI, CAMOBOCITUTAHHUS 1 CAMOPA3BHUTHS, PA3BUTHSI BHYTPEHHEH MMO3UIIMHU JIMYHOCTH, TATPUOTU3MA, YBOKEHHUS K 3aKOHY U
MIpaBoNoOpAAKY, YCJIIOBEKY Tpy/Jda U CTapuI€eMy ITOKOJICHUIO, B3AUMHOI'O YBAXXCHUA, 6epe>1<H0ro OTHOHICHHA K KYJIbTYPHOMY HACJICAWUIO U TpaaulIusAM MHOI'OHAIIMOHAJIbHOT'O
Hapoja Poccuiickoit Denepaiinu, Opupoae U OKpykKarolllen cpee.

JImaHOCTHBIE PE3YyIbTAThl OCBOEHUS yueOHOTro npenmera «bronorusy» MOomKHBI OTpa)KaTh TOTOBHOCTD M CIIOCOOHOCTH 00YYAIOIIMXCSl PYKOBOJCTBOBATHCS
chopMHUpOBaHHON BHYTPEHHEH MO3WIIKEl INYHOCTH, CHCTEMON [IEHHOCTHBIX OpHEHTAIIHHA, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIONINX TPaTUIIOHHBIM
OCHHOCTAM pOCCHfICKOFO O6HICCTBa, pacupeHUEC )KU3HECHHOI'O OIIbITa U ONBITA ACATCIBHOCTU B ITPOLECCE pCain3allui OCHOBHBIX HaHpaBHeHI/Iﬁ BOCHIUTATEIbHOMN
JCATCIIbHOCTH, B TOM YHCJIC B YaCTHU:

1) rpask1aHCKOro BOCIIMTAHMS:

c(OpMUPOBAHHOCTh TPAKIAHCKON IO3UIMH 00Y4aIOLIErocs! KaK aKTUBHOT'O M OTBETCTBEHHOI'0 YI€HA POCCHICKOro o0111ecTBa;

OCO3HAaHUE CBOUX KOHCTUTYLIMOHHBIX IIPaB U 00513aHHOCTEH, yBa)KeHHE 3aKOHA U IIPABOIIOPSI/IKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKON AEATEIbHOCTH IIPU CO31aHUH YUEOHBIX NPOEKTOB, PEIIEHUH YIeOHbBIX U 103HABATENIbHBIX 3a/1a4, BBINOIH €HUM OMOIOTHUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTh ONPEAEISTh COOCTBEHHYIO MTO3ULIMIO 110 OTHOIICHHIO K SIBIICHUSM COBPEMEHHOW KHU3HU U OOBSICHATH €€;

YMEHHUE YUUTHIBATh B CBOUX JEHCTBHUIX HEOOXOIMMOCTh KOHCTPYKTUBHOTO B3aMMOJCHCTBHSI JIFOAEH C Pa3HbIMU YOXKIECHUSIMHU, KYJIbTYPHBIMH LIEHH OCTSIMH U COLIMAIbHBIM
TOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHUYECTBY B IPOLIECCE COBMECTHOT'O BBIITOJIHEHUS YU€OHBIX, T03HABATENBHBIX U HCCIIENOBATENbCKUX 3a/1a4, YBAXKUTEILHOTO OTHOILICHNS K MHEHH 10
OIIIOHEHTOB ITPHU 00CY>KICHNHU CIIOPHBIX BOIPOCOB OMOJIOTMYECKOT0 COAEPKaHMS;

TOTOBHOCTh K TYMaHHTaPHOM U BOJIOHTEPCKON JEATENBHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHMS

chOpMHUPOBAaHHOCTH POCCHICKOM TPayKIaHCKON HISHTHYHOCTH, TATPHOTH3MA, YBAXKEHHUS K CBOEMY HapOJy, 9yBCTBA OTBETCTBEHHOCTH Tiepen Po InHOi, roprocTy 3a CBoi
KpaH, cBOI0 PonuHy, CBOM SI3BIK U KYJIbTYpY, IPOLUIOE M HACTOAIIEE MHOTOHALIMOHAIBHOI0 Hapoaa Poccuy; LEHHOCTHOE OTHOIIEHHE K TPUPOTHOMY HACIETUIO U
MaMATHUKAM IPUPOABI, TOCTHKEHUIM Poccun B Hayke, HCKYCCTBE, CITOPTE, TEXHONIOTUAX, TPYAE;

CIIOCOOHOCTH OLICHWBATh BKJIAJ] POCCUICKUX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE OMOIOTMH, TOHUMaHNS 3HAUYCHHS OM 0JIOTUH B MIO3HAHUH 3aKOHOB HPUPOJIBI, B )KU3HH
YeJIoBeKa M COBPEMEHHOI0 0011ecTBa;

uzeiiHas yOexIEHHOCTb, TOTOBHOCTD K CIIY)KEHHIO M 3amuTe OTeyecTBa, OTBETCTBEHHOCTD 3a €ro cyap0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHHUE JYXOBHBIX IEHHOCTEW POCCUICKOr0 HApPOa;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHUECKOT O ITOBEICHUS;

CIOCOOHOCTH OLICHWBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PELICHNs, OPUEHTHUPYSICh HA MOPaJIbHO-HPAaBCTBEHHBIC HOPMBI M LICHHOCTH;

OCO3HaHHWE JJMYHOTO BKJIaJia B IOCTPOEHHUE YCTOMYMBOrO OyAyILEro;



OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJUTENSM, CO3JaHHIO CEMbU Ha OCHOBE OCO3HAHHOT'O MPUHSATHS LICHHOCTEH CEMEHHOMN )KU3HU B COOTBETCTBUU C TPAJIUITUSIMHU
HaponoB Poccuu;

4) 3cTeTUYeCKOro BOCIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKITIOYAs 3CTETUKY ObITa, HAYYHOT'O M TEXHUYECKOr0 TBOPUYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHUM; MOHUMaHUE
SMOILMOHAIILHOTO BO3CHCTBUS KUBON MPUPOABI U €€ IICHHOCTH;

TOTOBHOCTH K CAMOBBIPAKCHUIO B PA3HBIX BUAAX UCKYCCTBA, CTPEMIICHUC NIPOABJIATEL KaUCCTBA TBOp‘-ICCKOI\/'I JIMYHOCTH,

5) pusznyeckoro BocnuTaHUsI, (POPMHUPOBAHUS KYJIbTYPHI 310POBbSI M IMOIUOHAILHOTO 0JIAT OOy YHsI:

MMOHMMAaHHWE M peasin3alis 3J0pPOBOro U Oe3onacHoro oopasa sku3HHU (370pOBOE MTUTAHKUE, COOJIOICHIE TUTHEHUYECKUX MPABUII U HOPM, COaJlaH CHPOBAHHBIH PEKUM
3aHSATHH U OTIBIXA, PErysipHas (pu3nuecKas aKTUBHOCTB), OEpEKHOT0, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOLICHUS K COOCTBEHHOMY (DU3HYECKOMY U TICHXHUYECKOMY
3/10pOBbIO;

MMOHMMAaHUEC ICHHOCTU MMPaBUJI MHAWUBUAYAJIbHOT'O U KOJIJICKTUBHOT'O 0€e30I1acHOro MOBEACHHUA B CUTyallUAX, YTPOIKAOIIUX 3JOPOBbIO U KU3HU JIIO)Ieﬁ; OCO3HaHUEC
MOCIECTBAN M HEMPHSTHSI BPEAHBIX MPHUBBIYEK (YIIOTPEOICHHUS AJIKOTOJIsI, HAPKOTUKOB, KYPEHHS);

6) TPy10BOr0 BOCIUTAHUSA:

TFOTOBHOCTb K TPYIy, OCO3HAaHHUE [IEHHOCTH MaCcTepCTBa, TPYIOII00HE;

TOTOBHOCTH K aKTUBHOM ACATCIIbHOCTH TEXHOJIOTMYECKON 1 COHHaHLHOﬁ HaIrpaBJICHHOCTH, CIIOCOOHOCTD WHUOMUHUPOBATD, IIJIAHUPOBATE U CAMOCTOATCIIbHO BBIIIOJIHATH
TaKyrOo JCATCIIbHOCTD,

WHTEpEC K pa3InyHbIM cepaM npodeccHoHANBHON JAeITeNbHOCTH, YMEHHE COBEPIIAThH OCO3HAHHBIN BEIOOP Oyaylel npodeccuu 1 peain30BbIBaTH COOCTBEHHBIE
JKU3HCHHBIC IIJIaHBbI,

FOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPa30BaHHUIO HA MIPOTSHKEHUHU BCEH YKU3HU;

7) IKOJIOrHYeCKOr0 BOCIIUTAHUSA:

9KOJIOTUYECKH IIEIeCO00pa3HOe OTHOLIEHHE K TPUPO/IE KaK UCTOYHUKY JKM3HH Ha 3eMIIe, OCHOBE €€ CYIIIeCTBOBAaHUS;

MTOBBIIIIEHNE YPOBHS SKOJIIOTHYECKON KYJIBTYPHI: MPHOOPETEHNE OMbITa TUIAHUPOBAHIS ITOCTYITKOB U OIIEHKHA WX BO3MOXKHBIX TTOCIEACTBHUH ISl OKPY KAIOIIEH Cpebl;
OCO3HaHUE III00aTHFHOr0 XapakTepa IKOJOTHUECKUX MPOOIJIEM U ITyTeH UX pelIeHus;

CIOCOOHOCTH UCTIONB30BATh MTPHOOPETaeMble P U3yUSHNH OMOIOTUY 3HAHUS I YMEHUS MIPH PEICHUH MPOoOIIeM, CBA3aHHBIX C PaIlIOHATBHBIM MIPHPOION0JIb30BAHIEM
(cobroneHme MpaBUIT IOBEICHUS B IPUPOJIE, HAMPABICHHBIX HA COXPAaHEHNE PABHOBECHS B DKOCHCTEMAaX, OXPaHy BHUJIOB, SKOCHCTEM, OHochepb);

AKTUBHOE HEMPUATHE JIEHCTBHIA, TPUHOCAIINX BPEl OKPYKAIOMIEH MPUPOIHON Cpelie, yMEeHHeE MPOrHO3UPOBATH HEOIATONMPHUATHBIEC IKOJIOTHIECKUE TTOCIECTBHS
NPEATPUHUMAEMBIX JIEUCTBUHN U NIPEAOTBpAIATh UX;

HaJM4Iue PA3BUTOTO SKOJIOTHIECKOT'0 MBIIUIEHUS, SKOIOTHIECKON KyIbTYPHI, OIBITA IEITEITHHOCTH SKOJIOTHYECKOW HAMTPABIEHHOCTH, YMEHHUS PYKOBOACTBOBATHCS MU B
MMO3HaBaTeNbHON, KOMMYHHKATHBHON M COIMANFHON MTPAKTHKE, TOTOBHOCTH K YYACTHIO B IPAKTUIECKOM NIEATEFHOCTH IKOJIOTHYECKOM HaIIPaBJIEHH OCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHUSL:

chopMUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHKHN, OCHOBAHHOTO HA THAJIOTEe KYJIbTYD,
CHOCOOCTBYIOIIEr0 OCO3HAHHUIO CBOET0 MECTa B TOJIHUKYIBTYPHOM MHPE;

COBEpIIIEHCTBOBAHKE SI36IKOBON M UUTATEIBCKON KYJIbTYPHI KAK CPEICTBA B3AMMOACHCTBHS MEXTY JIFOIbMU U TIO3HAHUS MUPA;

MMOHNMaHWeE CTIeU(UKHA OHOIOTUN KaK HayKH, OCO3HAHUA e€ POl B (POPMHUPOBAHUN PAIMOHAIFHOTO HAYYHOTO MBITIIICHHS, CO3IaHUH T[ETIOCTHOTO MPECTaBIEHUS 00
OKPY’KaIOIeM MHUpPE KaK O €NHCTBE MPUPOJIBI, YeIOBEKa U OOIECTBa, B TO3HAHUH MTPUPOTHBIX 3aKOHOMEPHOCTEH M PEIIeHUH MTPOOJIeM COXPaHEeHU I TPUPOTHOTO
paBHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTH OMOJIOTHH ISl COBPEMEHHOH IIMBUIIM3AIIMU: 00ECIIeYeHNs HOBOT'O YPOBHS Pa3BUTHS MEIUIIMHBI, CO3aHHE TIEPCIIEK THBHBIX OMOTEXHOJIOTHH,
CHOCOOHBIX pelIaTh pecypcHbIe TPOOIEMBI Pa3BUTHS YeJIOBEUECTBA, ITOMCKA ITyTel BBIXOJIAa U3 TII00ABHBIX IKOJIOTHUECKUX TTPo0IeM u obecTiedeH s mepexoa K
YCTOHYHBOMY Pa3BUTHIO, PAITHOHATBHOMY UCTIOIB30BAHHIO MTPUPOTHBIX PECYPCOB U (POPMHUPOBAHHIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOIYYEHUH OMOIIOTHYECKUX 3HAHHUN B IEISAX IMOBBIIMIEHUS 00IIel KyJIbTYphl, €CTECTBEHHO-HAyYHOH TPAaMOTHOCTH, KaK COCTABHOW 4acTH
(hyHKIIMOHATBHON IPaMOTHOCTH 00y4arONIUXCsl, (POPMUPYEMOI TPU U3yUeHHH OUOJIOTHH;



MMOHMMAaHUE CYIIHOCTU METOJIOB [TO3HAHWSI, NCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HMCIIONIL30BATh MOTyYaeMble 3HAHUS JUIS aHAJIM 33 U O0BACHCHUS
SIBJICHUI OKPYXAIOIIEro MUpa U MIPOUCXOIAIINX B HEM U3MCHEHHI, YMEHUE JIeNIaTh 000CHOBAHHbBIC 3aKIFOUCHHUS HA OCHOBE HAYYHBIX (PAKTOB U MMEIOLIUXCS JAHHBIX C
LIENTBIO TTOJTYYEHUS JTOCTOBEPHBIX BBEIBOJIOB;

CHOCOOHOCTh CAMOCTOSITEIBHO MCIIOJIB30BAaTh OMOJIOTMYCCKIE 3HAHUS JUTS PEIICHUS MTPOOJIEM B PEaIbHBIX JKU3HCHHBIX CUTYAIIUSX;

OCO3HAHUE IEHHOCTH HAYYHOU NIESITEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH MTPOSKTHYIO U UCCIIEAOBATEILCKYIO ACATCIBHOCTh HHIUBUAYAIBHO U B TPYIIIICE;

TOTOBHOCTh M CITOCOOHOCTB K HEIIPEPHIBHOMY 00pa30BaHUIO U CAMOOOPa30BaHHUI0, K aKTUBHOMY ITOJIYUCHHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTB €TCTBHH C KH3HCHHBIMH
MOTPEOHOCTSAMHU.

METANPEJIMETHBIE PE3YJbTATDbI

MeranpeaMeTHbIC PE3YJIbTaThl OCBOCHUS y4eOHOr0 MpenaMeTa « BHoIorusy BKIIFOYAIOT: 3HAUUMBIC IS ()OPMHUPOBAHKS MUPOBO33PEHHSI 00YYaIOIUXCS
MEKAUCHUTLTHHAPHEIE (MEXIIPEIMETHBIC) OOLIEeHAYYHBIE TOHSATHSI, OTPaXKAIOIIHE [IETOCTHOCTh HAYYHOW KapTUHBI MHPA U ClIeU(UKY METO/IOB MO3HAH U, HCIIOIB3YEMbIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS, SIBJICHHE, MTPOIECC, CUCTEMa, HAyYHbIN (haKT, IPUHIIKI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIICIOBAHUE,
HaOII0/IeHHe, M3MEPEHUE, SKCIIEPUMEHT U IPYTHX ), YHUBEpCaIbHbIC yueOHbIe eliCTBUS (II03HABATEbHBIE, KOMMYHUKATHBHEIC, PEryJISITUBHEIE), 00ecleunBalonne
(dhopMupoBaHue PyHKIIMOHATBHON IPAMOTHOCTH M COIIMAJILHON KOMITETEHIMY 00YUYaIOLIMXCsl, CIIOCOOHOCTh 00YYAIOIINXCSI UCIIOIB30BATh OCBOCHHBIC
MEXTUCITUTUIMHAPHBIE, MUPOBO33pEHYECKHE 3HAHNS U YHUBEpCaIbHbIE YUeOHbIE JeHCTBUS B TO3HABATEIHHON M COLIMATIBHON MPAKTHKE.

IMo3HaBaTeILHBIE YHHBEPCATIbHBIE YUeOHbIE TelicTBHS

Ba3zoBble JJornyeckue aeiicTBUs:

CaMOCTOSTENIBHO (hOPMYITHPOBATh M aKTyaJTU3UPOBATh MPOOJIEMY, PaCCMAaTPUBATh €€ BCECTOPOHHE;

WCIIOJIb30BATh TP OCBOCHUH 3HAHWH MPUEMBI JIOTMYECKOT0 MBINIICHHS (aHAIN3a, CHHTE3a, CPaBHEHUSI, KllacCUPHUKAIU, 0000IIEHH ST ), pACKPBIBATh CMBICI
OMOIOrMYeCKNX MOHATUHN (BBIACTATh UX XapaKTepHBIE MPHU3HAKH, YCTAHABINBATD CBS3U C IPYTHMMH MOHATHSAMH );

ONpeAciIATh HEIN ACATEIIbHOCTH, 3aaBasd NapaMETpPbl U KPUTEPUHN UX JOCTUKCHUSA, COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTH C ITIOCTABJICHHBIMU LECIIAMU,

WCIIOJIb30BATh OMONIOTMYECKHUE TIOHSATHS JJ1sl OOBSICHEHUS! (J)AKTOB U SIBJIICHUI KUBOU MPUPOJIBL;

CTPOUTH JIOTHYECKHE PACCYKI€HUS (MHIYKTUBHEIE, IeTyKTUBHBIC, 10 aHAJIOTHH ), BBISBIIATH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEUHSI B pACCMATPUBAEMBIX SBJICHUSX,
(hopMyIHpPOBaTH BHIBOJBI M 3aKITIOYECHHS,;

MIPUMEHATH CXEMHO-MOJIENbHBIE CPEICTBA ISl TIPEACTABICHNS CYIIECTBEHHBIX CBS3€l W OTHOIICHUN B N3YYaE€MBIX OMOIOTHYECKAX O0BEKTaX, a TAKKE MPOTUBOPEUU
Pa3HOTO pofa, BBISBICHHBIX B PA3TNYHBIX HHPOPMAIMOHHBIX HCTOYHHUKAX;

pa3pabaTeIBaTh IUTAH PEHICHUS TPOOIEMBI C YIETOM aHAJI3a HMEIOIINX CS MATEPUATBHBIX U HEMaTepHaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBHI B JIEATEIHHOCTD, OIIEHUBATH COOTBETCTBHE PE3YIFTATOB IIEJSIM, OIIEHUBATh PUCKH MTOCIEICTBUHN AEATEbHOCTH;

KOOPAWHUPOBATH U BBHIMIOIHATH pa0OTY B YCIOBUAX PEANbHOT0, BUPTYaIbHOTO M KOMOMHUPOBAHHOTO B3aM MOJICHCTBHS,

pPa3BHUBATh KPEATHBHOE MBIIIIICHNE TIPY PEISHUH KU3HEHHBIX TIPOOIIeM.

Ba3oBble ucciienoparebckue AeiicTBus:

BIIAJIETh HABBIKAMH y4eOHO-UCCIIeIOBATEICKONW U MTPOSKTHOM JEATEIbHOCTH, HAaBBIKAMH Pa3pelleHns MpodiieM, CIIOCOOHOCTHIO i TOTOBHOCTBIO K CAMOCTOSTEIIEHOMY
MTOMCKY METOIOB PEUISHHSI MPAKTUIECKUX 3a/1a4, TPUMEHEHHUIO PA3TUYHBIX METOIOB TIO3HAHUS;

WCIIONB30BaTh Pa3IMYHbIE BUBI ASITENFHOCTH TI0 MOMYYSHHIO HOBOTO 3HAHUS, €T0 WHTEPIIPETAIINH, TPE0OPa30BAHUIO M IPUMEHEHHIO B yIEOHBIX CHTYAIHSIX, B TOM YHUCIIS
TP CO3/TaHUU YIEOHBIX U COITUATBHBIX TIPOEKTOB;

(hopMupOBATH HAYYHBII T MBIIUIEHHS, BIIaIeTh HAYYHON TEPMHUHOIIOTHEH, KITFOUEBBIMU TMTOHATHSMHU M METOJJaMU; CTaBUTh M JOPMYIIMPOBATh COOCTBEHHBIE 3a]]a41 B
00pa30oBaTENbHON EeSTENFHOCTH U JKU3HEHHBIX CHTYAIINSX;

BBISIBIISTH IPAYUHHO-CIIEACTBEHHBIE CBS3H U aKTYyaJIM3UPOBATh 3a7[aqy, BBIIBUTATh THIIOTE3Y €€ pelIeH s, HaXOJUTh apryMEHTHI [T JOKa3aTeIbCTBA CBOUX YTBEPKICHHH,
3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHNUS;

aHAIM3UPOBATH NIOJTYYCHHEIE B XOJI€ PEIIeHUS 3aaul pe3yabTaThl, KPUTUIECKH OIIEHUBATh UX JIOCTOBEPHOCTbH, MPOTHO3U POBATH H3MEHEHNE B HOBBIX yCIOBHUSX;
JIaBATh OIIEHKY HOBBIM CHTYAaIlHsIM, OLIEHUBATh MPUOOPETEHHBIHN OIBIT;

OCYILIECTBIIATH IEJIEHATIPABICHHBIN TTOUCK TIEPEHOCca CPEJICTB U CIIOCO0OB JISHCTBUS B TPO(ECCHOHAIBHYIO CPEY;

YMETh TIEPEHOCHUTh 3HAHUS B TIO3HABATENLHYIO U ITPAKTHYECKYIO 00JIACTH KU3HEASSITEIHbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIACTEH;



BBIIBUTATh HOBBIE UJICH, IPEJIaraTh OPUTHHAIBHBIC IOIXO/IBI U PEIICHHS, CTABUTh IPOOJIEMBI U 331a4H, AOMYCKAIOLINE aJIbTEPHATUBHBIC PEILICHN 51.

Pabora ¢ nngopmanueii:

OPHEHTHPOBATHLCS B PA3IMUHBIX UCTOUHMKAX MHPOpMAIHHU (TEKCTe y4eOHOro mocoOusi, HayqHO-MOMYJISIPHON JTUTepaType, OMOMOTHUECKUX CIOBAPSIX M CHPaBOYHHUKAX,
KOMITBIOTEpHBIX 0a3ax AaHHBIX, B MIHTepHETE), aHaIM3UPOBaTh HH(POPMALIUIO Pa3INYHBIX BUIOB U (JOPM HPENCTABICHUS, KPUTHUECKU OLIEHUBATH €€ TIOCTOBEPHOCTH U
HEMPOTHBOPEUHBOCTE;

(hopMyTHPOBATh 3aIPOCH] M MPUMEHSAThH PA3JINYHBIC METO/IBI IIPH MMOUCKE U 0TOOpE OMOIOrHUeCKOi HH(pOpMaITUU, HEOOXOMMOM sl BBITOJIHEHUS yUeOHBIX 3a/1a4;
mpHOOpETaTh OMBIT UCIIOIB30BaHUSI HH)OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIIOTUH, COBEPLICHCTBOBATE KYJIBTYPY aKTHBHOT'O UCIIONIL30BAHUS PA3TIHMUHBIX TOUCKOBBIX
CHCTEM;

CaMOCTOSATEIbHO BEIONPATh ONTUMANILHYIO (OPMY MPEACTaBICHUS OMOIOrHYecKOi HHPOPMALUK (CXEMBI, TpaQUKH, AHATPAMMBIL, TAOJIUIIbI, PUCYHKH U JIPYroe);
WCTIOJIb30BAaTh HAYYHBIN SI3BIK B KAYECTBE CPECTBA NIPU paboTe ¢ OMOMOrnuecKol HHPOpMaIHel: MPUMEHITh XUMUYecKue, (GPU3nIecKrue 1 MaTeMaTHIeCKIE 3HAKU U
CHMBOJIBL, (hOPMYIIBI, 200pEBHATYPY, HOMEHKIIATYPY, UCIOIb30BATh H IPE0OPA30BHIBATh 3HAKOBO-CHMBOJIMYECKUE CPEICTBA HATIISTHOCTH;

BJIa/ICTh HAaBBIKAMH PACIIO3HABAHUS U 3aIIMTHI HH(OpMALIUK, HHPOPMAIIMOHHOW 0e30MMaCHOCTH JTHYHOCTH.

KommyHunkaTtnBHbIe yHUBepcaibHble yueOHbIe el cTBUS

Oo0menmne:

OCYIIECTBIIATH KOMMYHUKAI[UH BO BceX cdepax jKU3HU, aKTUBHO YUaCTBOBATh B JMAJIOTe UJIH JICKYCCHU T10 CYIIECTBY 00CYKIaeMOi TeMbl (yMEHHE 3371aBaTh BOIPOCHL,
BBICKa3bIBaTh CYXJ/ICHHS OTHOCHTEIBHO BBHITIONHEHHUS MIPEIaraeMoi 3aJlauu, YIUTHIBATH HHTEPECHI U COTIIACOBAHHOCTH IMO3UIIMN JAPYTUX YUACTHUKOB JIAJIOTa I
TIVICKYCCHH);

pacro3HaBaTh HeBEpOAIbHbBIE CPEJCTBA OOIECHHS, TOHUMATh 3HAYCHUE COLMANBHBIX 3HAKOB, MPEIIOCHUIOK BOSHUKHOBEHUS! KOH(QJIMKTHBIX CUTYAIUH, YMETh CMSTYaTh
KOH(ITMKTHI ¥ BECTU TIEPETOBOPHI;

BIIQJICTh PA3IUYHBIMHU CITOCOOAMHU OOIIEHUS U B3aUMOJICHCTBUS, IOHUMATh HAMEPEHUS JIPYTUX JIFOJIEH, TIPOSIBIISTh YBAKUTEILHOE OTHOIIEHHE K COOCCETHUKY U B
KOppeKTHOU popme GopMyIHpOBATH CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO U3JIAraTh CBOIO TOYKY 3PEHHS C UCTIOIH30BAHUEM SI3BIKOBBIX CPEJICTB.

CoBMecTHas 1eATEIbHOCTD:

MMOHUMATb ¥ MCIIOJIb30BaTh MPENMYIIECTBA KOMAaHIHOW U MHANBUIYATbHON paOOTHI IPH PEIIEHNH OMONIOTHYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOTIUMOCTh
MPUMEHEHUSI TPYIIIOBBIX (hOPM B3aHMMOJICHCTBYSI ITPH PEIICHIH yueOHOH 3a1a4m;

BBIOMPATHh TEMATHKY U METOJIBI COBMECTHBIX JEUCTBUN C YIETOM OOIIIX WHTEPECOB U BO3MOXKHOCTEH KaXKJ0T0 WiIeHA KOJIEKTHUBA;

MIPUHUMATS IIeJT COBMECTHOM NIETENFHOCTH, OPraHW30BBIBATh U KOOPIMHUPOBATE ACHCTBHS 110 €€ JOCTIKEHUIO: COCTABIIATh IJIaH JIEHCTBHN, PACIIPEHENSATh POIH C
y49€TOM MHEHUH YYaCTHUKOB, 0OCYKIaTh pe3yabTaThl COBMECTHON paOOTHI;

OLIEHWBATh KaYEeCTBO CBOETO BKJIAJIa M KAKOT0 yYACTHUKA KOMaHBI B OOIIHI pe3ylbTaT MO pa3pabO0TaHHBIM KPUTEPHSIM;

MpeuIaraTh HOBBIE TIPOEKTHI, OIEHIUBATh HJIEH C TTO3UIINHA HOBU3HBI, OPUTHHAIEHOCTH, TPAKTUIECKOW 3HAYNMOCTH,

OCYIIIECTBIIATH MO3UTHBHOE CTPATETHIECKOE ITOBEIEHUE B PA3IMIHBIX CUTYAIUSIX, TIPOSIBIATH TBOPUYECTBO U BOOOpPAKEHUE, OBITh HHUITUATHBHBIM .

PeryasiTuBHBIE YHHBepcaJbHbIE YieOHbIE AeiiCTBUA

Camoopranusauus:

HCIIONB30BaTh OMOJIOTHYECKUE 3HAHUS [T BRISIBIICHHUS TTPOOJIEM M UX PEIISHUS B )KU3HEHHBIX M YUEOHBIX CUTYAIUSX;

BBIOMpATh Ha OCHOBE OMOJIOrMYECKUX 3HAHUU I[ENIeBhIE U CMBICIIOBBIC YCTAHOBKH B CBOMX JEUCTBHUSAX M MOCTYIIKaX MO OTHOIICHHIO K )KHBOUM MPUPOJIE, CBOEMY 3I0POBBIO U
3II0POBBIO OKPYIKAIOIIHX;

CaMOCTOSTEIBHO OCYIIECTBIIATH TIO3HABATENBHYIO JIEITEIBHOCTD, BBISBISTH MPOOIIEMBI, CTABUTH U (HOPMYITHUPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTEIbHON
JESITETbHOCTH ¥ JKU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEIIBHO COCTABJISITh TJIAH PENICHUS MPOOIIEMBI C YUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U IPEAIIOYTEHUH;

JIaBATh OIIEHKY HOBBIM CHUTYAIIHSIM;

pacimpsATh paMKH y4eOHOT 0 IIpeaMeTa Ha OCHOBE JIMUHBIX MPEAIOYTEeHUN];

JienaTbh OCO3HAHHBINA BBIOOP, apIryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATH NPHUOOPETEHHBIH OIBIT;



CHoco0CTBOBATH (DOPMUPOBAHUIO U TIPOSIBJIICHUIO IIIUPOKOH IPYIAMIIMK B Pa3HBIX 00JIACTSIX 3HAHUIA, TOCTOSIHHO MOBBIMIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIH YPOBCHB.
CaMOKOHTPOJIb:

JIABATh OI[CHKY HOBBIM CHUTYAaIlUSIM, BHOCUTh KOPPEKTUBBI B ICATEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YIbTATOB IEIISM;

BJIJICTh HABBIKAMHU MTO3HABATEIBHON pe(hJICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI U MBICIUTEIBHBIX MPOI[ECCOB, X PE3YJIBTATOB M OCHOBaHUIA, UCIIOJIh30BATh
PUEMBI peICKCUU JTs OLICHKU CUTYAIl|H, BEIOOpA BEPHOTO PEIICHMUS;

YMETb OICHUBATh PUCKHU U CBOCBPEMCHHO IMPUHUMATD PCHICHUS 110 UX CHUKCHUIO,

IIPUHUMATh MOTUBBI M apT'YMEHTBI IPYTUX IIPH aHAIU3€ PE3YIbTaTOB AEATEIbHOCTH.

[MpunsTue ceds U APYrux:

MNpUHHUMAThb 06651, IIOHHUMas1 CBOM HEAOCTATKHU U JOCTOMHCTBA,

MIPUHUMATh MOTUBBI M apT'YMEHTBI IPYTUX IIPU aHAIU3€ PE3YILTATOB AEATEIbHOCTH,

MPHU3HABATH CBOE TPABO U MPABO JIPYTUX HA OIIUOKM;

Pa3BHBATh CIIOCOOHOCTh TIOHUMATh MUP C MO3UIMH JPYTOro YeliOBeKa.

NPEJIMETHBIE PE3YJIBTATHI

[Ipeamernsle pe3ynbraThl ocBoeHus nporpammbl COO o 6ronoruu Ha 6a30BOM YpOBHE BKIIFOUAIOT crienn(uiecKue uist yaeOHoro npeamera «bruoiorus» Hay4dHbIe
3HaHUWs, YMCHUSA U CIOCOOBI HeﬁCTBHﬁ 110 OCBOCHUIO, HHTCPIIPETAINN U HpeO6paSOBaHI/IIO 3HaHI/II71, BU/JIbI JCATCIBHOCTHU 110 MMOJTYYCHUIO HOBOT'O 3HAHUA U IPUMECHCHUIO
3HAHUU B Ppas3InYHbIX yT-Ie6HI)IX CUTyalusX, a TAKXKE B p€aJIbHBIX ) KU3HCHHBIX CUTYyallUiaX, CBA3AHHBIX C ouosorueii. B mmporpaMme Npe€aAMETHBIC P E3YJIbTAThI IPECACTABIICHBI
10 roJIaM O0Y4EHHUSI.

[IpeamerHbIe pe3yabTaThI OCBOSHUS yueOHOro mpenMera «bruonorusi» B 10 kjacce JOIDKHBI OTPaXaTh:

c(OpPMHUPOBAHHOCTh 3HAHHUH O MECTE U POJIHM OMOJIOTHH B CUCTEME HAYYHOI'O 3HAHWSI €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUN COBPEMEHHOW €CTEC TBEHHO-HAYYHON KapTHHBI
MHUpa ¥ HAyYHOTO MHUPOBO33PEHUS, O BKIIAJIe POCCUHCKUX M 3apYOCKHBIX YIEHBIX-OMOJIOrOB B pa3BUTHE OMONOTHH, (YHKIIMOHAILHON IrPaMOTHOCTH YeIOBeKa JUIs
pelIeHus )KU3HEHHBIX 3a]1a4;

YMEHHE PacKphIBaTh colepKaHne OMOJIOTHYECKUX TEPMIHOB U TIOHSATHI: KU3HB, KIIETKa, OPraHu3M, MeTabonu3M (0OMeH BEmeCTB U MPEBPAIeH e SHEPTHH ), TOMEOCTa3
(camoperyssimus), ypOBHEBasI OPTaHU3AIHS KUBBIX CHCTEM, CAMOBOCIIPOM3BEACHUE (PENPONYKITHNS), HACIEACTBEHHOCTh, U3MEHUYHNBOCTD, POCT U Pa3BUTHE;

YMEHUE H3JIaraTh OMOJIOTMYECKHE TEOPUH (KIIETOYHAs!, XPOMOCOMHAsI, MyTaIllHOHHAS, IICHTpaIbHAs IOrMa MOJICKYIISIpHOH Ononoruwn), 3akoHsl (I'. Menuens,

[IpenmerHbie pe3ynbraThl ocBoeHHUs mporpammbl COO mo Ouojioruu Ha 6a30BOM YPOBHE BKJIFOYAIOT Crelu(UUecKue sl yueOHoro mpeamera «bruoiorusy HaydHbIe
3HAHWA, YMEHHS U CITOCOOBI IEHCTBHIA 110 OCBOCHHUIO, HHTEPIIPETAINH U IPEOOPA30BAHUIO 3HAHUH, BUJIBI AEATEIEHOCTH I10 MTOTydEeHII0 HOBOTO 3HAHMS Y IPUMEHEHHTO
3HAHWU B PA3TUYHBIX yYEOHBIX CHTYAIVsIX, a TAKXKE B pealbHBIX )KU3HEHHBIX CUTYAIIHsIX, CBSI3aHHBIX ¢ Ononorueid. B mporpaMme npenMeTHbie pe3yabTaThl IPEACTABICHBI
o rogam obydenus. T. Moprana, H.W. BaBuioBa) u yuenwns (0 eHTpaX MHOTOOOpa3us U MPOUCXOXKACHUS KyIbTYpHBIX pacteHuii H.J1. BaBuiosa), onmpenensiTe rpaHUIIbI
WX IPUMEHUMOCTH K KHBBIM CHCTEMAM;

YMeHHe BIIaJETh METOIaMH HAyYHOTO TIO3HAHUA B OMOJIOTHH: HAOIOZEHNE U ONFCaHNE KUBBIX CUCTEM, IIPOIIECCOB U SBIICHHM, OPTaHU3aINs M TIPOBEACHNE
OHMOIOrMYECKOT0 IKCIIEPUMEHTA, BHIIBIKEHUE THIIOTE3bI, BBISIBJICHNE 3aBUCHMOCTH MEXTY HCCIEyeMbIMI BETMIMHAMHI, O0BSICHEHHE MTOTydEeHHBIX Pe3yIbTaToB,
WCIIONb30BAHHBIX HAYYHBIX IMOHATHIA, TEOPUH U 3aKOHOB, yMEHHE JIeNIaTh BHIBOIBI HA OCHOBAHUY ITOJYUYEHHBIX PE3yIIbTATOB;

YMEHHE BBIICSITH CYIIECTBEHHBIE MPU3HAKA BUPYCOB, KIIETOK MMPOKAPHOT M 3YKAPHOT, OJHOKIETOYHBIX 1 MHOTOKIIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH TTPOIIECCOB!
oOMeHa BEIIeCTB U MPEBPAIICHUS YJHEPTUHU B KJIeTKe, (JOTOCHHTE3a, TNIACTHIECKOT0 U YHEPTeTHIECKOro 0OMeHa, XeMOCHHTE3a, MUT03a, Meli03a, OTUIOIOTBOPEHHS,
Pa3MHOXXEHUS, HHIUBUIYAIEHOTO Pa3BUTHUS OpraHu3Ma (OHTOTEHE3);

YMEHHE MTPUMEHSTh TOJTy4YeHHbIE 3HAHUS 111 O0BSICHEHUST OMOJIOTHYECKUX TIPOIIECCOB M SBIICHUH, JUIS IPUHATHS MPAKTUIECKUX PEIICHUI B IIOBC €HEBHOM KU3HU C
LENBI0 obecredeHnst 0e30MaCHOCTH CBOETO 37I0POBbS U 3JI0POBBS OKPYKAIOIIHX JIFO/ICH, COONFOIEHUsI HOPM TPaMOTHOT'O TIOBEISHHSI B OKPY KAFOIIEl PUPOIHOM cpere,
MMOHMMaHWEe HEOOXOJMMOCTH MCIIOIb30BaHUS JOCTKEHII COBPEMEHHOM OMOIOTHY M OMOTEXHOIIOTUH ISl palliOHAIFHOTO TIPUPOAOTOIb30BaAHMS;

YMEHHE pelaTh dJIeMeHTapHbIE TeHETUYECKHE 3314 Ha MOHO- U JIUTHOPHIHOE CKPEIUBaHNE, CIIETUIEHHOE HACIIEIOBAHUE, COCTABIIATh CXEMBI MOHOTHOPHIHOTO
CKpeIMBaHUs IS PENICKa3aHus HACIEAOBaHUS IPU3HAKOB Y OPTaHU3MOB;

YMEHUE BBIOJHATH J1a00paTOPHbIE U MTPaKTHUYECKHE PabOThI, COONI0IATh paBmiIa MpH padboTe ¢ y4eOHBIM U JIA00OPATOPHBIM 000pYI0OBAaHUEM;

YMEHUE KPUTHUYECKH OI[EHHBATh U UHTEPIPETUPOBATh MH()OPMAITUIO OMOJIOTHYECKOr0 COACP KaHUS, BKIFOYAOIYIO TICEBJOHAYYHbIC 3HAHUS U3 PA3JIM YHBIX UCTOYHUKOB
(cpencrBa MaccoBoii HH(OPMAIIUU, HAYYHO-TIOMYJIIPHBIC MATEPHAIIBI ), STHUECKIE aCIIEKThI COBPEMEHHBIX HCCIIEIOBAHUN B OMOJIOTUU, MEJUIIHE, OMOTEXHOJIOT HH;



yMEHHE CO3/IaBaTh COOCTBEHHBIE TMCbMEHHBIE U YCTHBIE COO0MIeHUS, 000011as Onoaornyeckyto HH(popMannio 13 HECKOIBKIX NCTOYHUKOB, IPaMOTHO MCIIONIb30BaTh
MOHATHIHBIN anmapat OUOJIOTHH.

I[IpenMeTHBIE pe3yJILTATHI 0OCBOEHHA YUeOHOr0 mpeqMeTta «buogorus» B 11 Kiacce JOKHBI OTPaXaTh:

c(hOpMHUPOBAaHHOCTH 3HAHHIA O MECTE U POJIA OMOJIOTUY B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHUHBI
MHpa ¥ HAyYHOT'O MHPOBO33PEHUS, O BKIIAJIC POCCUICKUX U 3apyOSKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE OMOIOTHUH, YHKIIMOHAILHON TPAMOTHOCTH YEJIOBEKa JJIst
pelICHU )KU3HCHHBIX 3a/]a4; YMCHHUEC PACKPLIBATL COACPKAHNE 61/IOJIOFI/I‘-ICCKI/IX TCPMHUHOB U TOHSITHH: BU, TIOITYJIALIAA, FeHO(bOHII, 9BOJIIO M, ABUKYIIUC CHUIIbL
(paxTopsr) 3BOMOINH, TPUCTIOCOOIECHHOCTh OPraHU3MOB, BUI000pa30BaHKe, IKOJIOTHUECKHE (PaKTOPHI, SKOCUCTEMA, TPOAYIIEHTHI, KOHCYMEHTHI, pelyLleHTHI, en
MUTaHMsI, YKOJIOTHYECKas TUpaMuia, OUOreoeHos3, onocdepa;

yMeHHEe U3JaraTb OMoJornyeckre Teopun (IBomrononHas Teopust Y. JlapBruHa, CHHTETHYECKast TEOPHsI SBOJIOIUH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIBIIIEBOTO CXOICTBA
K.M. Bapa, uepenoBanus TIaBHBIX HaMpaBieHuil u myTei spomonun A.H. CeepiioBa, yaenus o 6nocdepe B.W. BepHaackoro), onpeaessiT TpaHULBI KX TPUMEHUMOCTH
K )KMBBIM CUCTEMaM,

YMCHUE BJIAJICTL METOAAMU HAYUYHOI'O ITIO3HAHHS B 61/IOJ'IOFI/II/I: Ha6J'IIO,Z[eHI/Ie 1 OIMUCAHUC JXUBBIX CUCTEM, ITPOLIECCOB 1 HBJ’IeHHﬁ, opranuvsanusa U MpoBEACHUC
6I/IOJ'IOI‘I/I‘IGCKOFO SKCIICPUMEHTA, BBIIBUKCHUE 'MIIOTE3bI, BBIAABJICHUC 3aBUCUMOCTH MCXKAY UCCIICAYCMBIMU BEJIIMYUH aAMU, 00BICHEHUE IMMOTYYCHHEBIX PE3yIbTaToOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTI/Iﬁ, TeOpI/II\/'I 1 3aKOHOB, YMCHUE ACJIaTh BbIBOAbI HA OCHOBAHUU ITOJTYYCHHBIX PE3YJILTATOB,

YMCHUE BBIACIATE CYHICCTBCHHBIC IIPU3HAKU CTPOCHUA 6I/IOJ'IOI‘I/I‘ICCKI/IX OGT)CKTOBZ BUJIOB, HOHy.]'IS[IIHﬁ, MMPOAYUCHTOB, KOHCYMCHTOB, PCAYLICHTOB, 6HOFeOHeHO3OB u
9KOCUCTEM, OCOOCHHOCTH MPOIIECCOB: HACIEICTBEHHONH N3MEHYHBOCTH, €CTECTBEHHOI0 0TOOpPa, BUI000pa30BaHUs, MPUCIIOCOOIEHHOCTH OpTr'aH U3MOB, JICHCTBUS
SKOJIOTUYCCKHX (baKTOpOB Ha OpraHU3MBEI, IIEPEHOCA BCIIECTB U IMTOTOKA SHEPTHUU B SKOCUCTEMAX, aHTPOIIOI'CHHBIX H3MEHEHUI B DKOCHCTEMAaX CBOEH MECTHOCTH,
KpPYrOBOPOTa BEIIECTB M OMOreOXMMUIECKUX ITUKIOB B Onocdepe;

YMEHHUE NPUMEHATD IMOJTYUCHHBIC 3HAHUA JJI1 06’[)51CHCHI/I$I OMOJIOTMYECKUX IIpoHeCCOB U HBJ’ICHI/IfI, JJIA IPUHATUA TPAKTHUYCCKUX peIlIeHI/Iﬁ B IIOBC e)lHeBHOfI JKHU3HU C
HENbI0 obecnieueHns 0e30MacHOCTH CBOET'0 3/I0POBBS H 3/I0POBBSI OKPYKAIOIIHX JIFOZEH, COOIII0ICHUST HOPM TPaMOTHOTO TIOBEICHUS B OKPYIKAIOIIEH MPUPOIHON cpejie,
MMOHMMaHNEe HEOOXOJIMOCTH HCIIOIb30BAHNUS JOCTHKEHHI COBPEMEHHON OMOIOTHH /ISl PAaIliOHAIBHOTO ITPUPO/IOTIONB30BAHNIS ;

YMEHHE pemaTh dJIeMeHTapHbIE OMOJIOrMUECKUe 3aa9H, COCTABIISATh CXEMBI IEpEHOCA BEIIECTB M SHEPTUH B dKOcHCcTeMax (IeNH MUTaHMS);

YMEHHE BBITIOIHATH JJa00paTOPHBIE M MIPAKTUUECKUE paO0ThI, COOJII0IaTh MpaBUIIa Ipu padoTe ¢ y4eOHBIM U JJAO0OPaTOPHBIM 000PYIOBAaHUEM;

YMEHHE KPUTHYECKH OIEHUBATh M HHTEPIPETUPOBATH HHPOPMAIIHIO OHOIOTHYECKOTr0 COAEpKaHMs, BKIIOUAIOMIYIO TICEBIOHAYYHbIE 3HAHMS U3 Pa3IMYHBIX HCTOYHIUKOB
(cpenctBa MaccoBoit HH(MOpMAIINK, HAYIHO-TIOMYJISIPHEIC MATEPUATBI), PACCMATPUBATH II00ALHBIE SKOJIOTHYECKHE TIPOOJIEMbI COBPEMEHHOCTH, (POPMHPOBATH IO
OTHOIIEHUIO K HUM COOCTBEHHYIO MTO3HIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MMCEMEHHBIE M YCTHBIE COOOIIEHHS, 000011ast OMONOrnIecKyto HH(OPMAITHIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HUCTIONH30BATh
TTOHATUHHBIN armapaT OMOIOTHH.

COJEPKAHUE OBYYEHUSA
COJEPKAHUE OBYYEHUSA
10 KJIACC
Tema 1. BuoJsiorusi Kak HayKa
buonorus kak Hayka. CBsi3p OHOJOTHH C OOIIECTBEHHBIMH, TEXHUIECKHUMH U APYTUMH €CTECTBEHHBIME HayKamH, (hunocoduei, 3TUKOM, 3CTETUK Oif 1 ripaBoM. Pob
Ouonoruu B (OpMHUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI MUpa. CrcTeMa OMOJIOrHYecKUuX HayK.
Merob! IO3HAHUS KUBOH NPUPOAbI (HabIr0IeHNE, SKCIEPUMEHT, ONMCaHNUe, U3MEPEHHE, KIacCU(UKaLUsI, MOJETUPOBaHUE, CTATUCTHYECKasi 00paboTKa JaHHBIX).
JHemoncmpayuu:
Iopmpemuwi: U. lapsun, I'. Mennens, H.K. Konsuos, /[x. Yorcon n @. Kpuk.
Tabnuywr u cxemsi: «MeToabl TOZHAHUS XKUBOH IPUPOABI.
Jlabopamopuvie u npakmuueckue padomol:
[Ipaktuueckas padora Ne 1. «/crnons30BaHne pa3InyHbIX METOAOB IPU U3YYEHHH OMOIOTMYECKUX OOBEKTOBY.
Tema 2. )KuBble cucTeMbl H X OPraHU3al A
JKussle cuctemsbl (0MOCHCTEMBI) KaK MPeAMET u3ydeHus: Ononoruu. OTiIn4ne >KUBBIX CUCTEM OT HEOPraHMUECKOH MPUPOIBI.



CBoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. Y POBHHU OpraHU3alMy OMOCUCTEM: MOJIEKYIISIPHBIN, KIIETOUHBIN, TKAHEBBIH, OpraHU3MEHHBIH, OIS HOHHO-BHIOBOM,
9KOCUCTEMHBIH (OMOreoleHOTHYeCKHii), OMOChepHBIi.

Hemoncmpayuu:

Tabnuywr u cxemvi: «OCHOBHBIE TPU3HAKU KU3HNY, «YPOBHU OpPTraHU3aLUH KUBOH MPUPOABI.

Obopyodosanue: moaens monekynsl JIHK.

Tema 3. Xumnueckuii coCTaB M CTPOEHHE KJIETKH

XHWMHWYECKUN COCTAB KJIETKU. XMMUYECKUE 3JIEMEHTBI: MAKPO3JIEMEHTBI, MUKPO3JIEMEHTHI. BoJla 1 MUHEpAJIbHBIE BEILIECTBA.

OyHKIMK BOJBI M MUHEPATBHBIX BelllecTB B kKieTke. [loamepkanue ocMoTHYecKoro OanaHca.

Benku. CocraB u cTpoeHne 6enKoB. AMUHOKHCIIOTEI — MOHOMEPHI 0enkoB. HezaMeHnMEbIe U 3aMeHUMblEe aMUHOKUCIOTBL. AMUHOKHCIIOTHBIN COCTaB. Y POBHH CTPYKTYPBI
0enKOBOW MOJIEKYIHI (IEPBUYHAS, BTOPHYHAS, TPETUYHAS M YETBEPTHYHAS CTPYKTYpa). XUMHUYECKUE CBOICcTBA OenkoB. bronornueckne QyHKI UM OEITKOB.

depmenThl — OHoNornyeckrne Katanu3aTopsel. CTpoeHre pepMeHTa: aKTHBHBIN IIEHT, cyOcTpaTHas cennduaHocts. KopepmenTsl. Butramunbl. OTimuaunst epMeHTOB OT
HEOPTaHWYECKUX KaTalu3aTOpPOB.

YrieBo bl MOHOCaXapu bl (III0K03a, pru003a U JAe30KCUpro03a), qucaxapuisl (caxaposa, JJaKTo3a) U MoJincaxapuiabl (KpaxMal, NIMKOTeH, 11eJUTi0j103a). bruoitornueckue
(YHKIIUH YTIIEBOJIOB.

Jlunuapr: TpurIUIepu s, Goconunuabl, crepoupl. ['unpodunbHo-TuapodoOHBIE cBoMicTBa. bronorunueckue GyHkunu mumuaoB. CpaBHEHUE YIIIEBOJIOB, OEIKOB U
JUTIA/IOB KaK NCTOYHUKOB SHEPTUU.

Hyxkneunnossie kucnotsl: JJHK u PHK. Hyxieotunsr — MoHOMepsI HykiIenHOBBIX kKuciotT. Ctpoenue u ¢pynkipm JTHK. Ctpoenne u pynku PHK. Bungst PHK. AT®:
CTPOCHHE U (PYHKITHH.

Huronorust — Hayka o kierke. Kiieroynas Teopusi — IpuMep B3auMOJISHCTBHS Hel M (aKTOB B HAYYHOM MO3HAHWH. METO/Ibl U3YUEHHS KIIETKU.

Knerka kak nenoctHas xxuBas cucreMa. OOIue MpU3HAKY KIIETOK: 3aMKHYTasl HapykHas MeMOpana, monekynsl JIHK kak renerndeckuii anmapart, cucrema cuHTe3a Oernka.
THITBI KJIETOK: dyKapruOTHYeCKas U MpokapuoTHieckas. OCOOCHHOCTH CTPOEHUS MPOKAPHOTHIECKON KieTku. Kierounas cteHka 6aktepuid. CTpoeHNnE dyKapHOTHIECKON
kitetkr. OCHOBHBIE OTJIMYHS PACTUTEILHOM, JKUBOTHOW M TPHOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPhI KIIETOK — KJICTOYHAs CTEHKA, ITMKOKAJIUKC, MX QyHKiud. [Ina3matrueckas MmeMOpaHa, e€ cBoiicTBa u (yHkiuu. [{uTormasma u eé
opraHoussl. OnHoMmemOpanHble opranou sl kierku: JIIC, annapat ['onbmku, mu3zocomsl. 11o1yaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHAPHUH, IUIACTHIBL.
[Tponcxoxaenne MUTOXOHIpUi 1 TIacTH. Bunsl mnactun. HememOpaHnHbIe OpraHOMIB! KIETKH: pUOOCOMBI, KJICTOYHBIN IIEHTP, IEHTPHOIIN, PECHN YKH, KTy THKH.
@YHKIUY OPraHOMJOB KIETKU. BKiroueHus.

Anpo — peryasTopHeli HeHTp kieTku. CTpoeHue sapa: aaepHast 000104Ka, KapHOIIa3Ma, XpOMAaTHH, AAPBIIIKO. XPOMOCOMBI.

TpaHcopT BElIECTB B KIIETKE.

Hemoncmpavyuu:

Hopmpempsi: A. JleBenryk, P. I'yk, T. Illsann, M. Ulneiinen, P. Bupxos, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankmma, K.M. bap.

Luaepammor: «Pacnpenenenne XUMHUYECKUX 3JIEMEHTOB B HEXHUBOU pHUpoJe», «PacnpeneneHne XUMIUYECKUX dJIEMEHTOB B JKUBOW MIPHPOIEN.

Tabnuywr u cxemwi: «lleprognyeckas TabauLa XUMUUECKUX IEMEHTOBY», «CTpoeHHe MOIEKyIIbl BObl», «brnocunTtes 6enka», «CtpoeHne Monekyisl 6enka», «CTpoeHue
tdhepmenTay, «Hyxnennossie kuciotsl. JJHK», «Ctpoenue monexyinsr AT®», «CTpoeHne 3yKapruoTHIECKOH KIIETKIN», «CTpOoeHrEe )KUBOTHON KIeTKm», «CTpoeHme
pacTUTENbHON KIETKN», «CTpOeHHE MPOKAPUOTUYECKON KIETKNY, «CTpOEHUE AApa KIETKU», «Y TIeBOAbD», «JIunuas».

Obopydosanue.: CBETOBOH MHUKPOCKOII, 000pYIOBaHHE AJIsl IPOBEICHNS HAOII0ACHUN, U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIPENapaThl PACTUTENbHBIX, d)KUBOTHBIX U
0aKTepUaAIbHBIX KIIETOK.

Jlabopamopusie u npakmuueckue padomol:

Jlaboparopnas padora Ne 1. «M3y4yeHue kaTaIuTHUECKOH aKTUBHOCTH (PepMEHTOB (Ha MPUMEPEe aMUiIa3bl UM KaTanasbl)y.

Jlabopatopnas padora Ne 2. «M3yueHne CTpOEHU KJIETOK PACTEHUH, )KUBOTHBIX U OaKTEpHil 10l MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpeNapaTax U UX OMHUCAHUEY.

Tema 4. ’KusHenesiTeJIbHOCTb KIETKH

OOMeH BeliecTs, WM MeTa0oIn3M. AccuMMISIus (TNIACTHYECKUI OOMEH) M TUCCUMUJISIINS (SHEPTeTHIECKU 00MEH) — JIB€ CTOPOHBI TUHOT0 TIpoIecca MeTabomu3Ma.
Ponb 3aK0HOB cOXpaHEHUS BELIECTB M YHEPTUHU B TOHUMAHUHU METa00NIN3Ma.

Tunbl oOMeHa BelecTB: aBTOTPOQHBIH U reTepoTpodHbIii. Poib hepMeHTOB B 0OMEHE BelecTB 1 MPEBPAILEHUH YHEPTHUH B KIIETKE.



®dotocunTe3. CBeroBas u TeMHOBas Gas3bl poTocuHTe3a. Peakium ¢porocunTesa. D dekTuBHOCTH PoTOCHHTE3a. 3HaYeHUE (POTOCHHTE3A ISl )KU3HU Ha 3emiie. BiausHue
yCIIOBUH cpenpl Ha (POTOCHHTE3 U CIIOCOOBI MOBHIIICHHS €ro MPOAYKTHBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XemocuHTe3. XeMOCHHTE3UpYIole OakTepun. 3HAYCHNUE XEMOCHUHTE3a JIJIS )KU3HU Ha 3eMIie.

OHepreTrueckuii 0OMeH B KieTKe. Paciienienre BemecTs, BbIACICHNE U aKKyMYJIMPOBaHHE SHEPTHH B KIIETKe. DTallbl 3HEpreTuueckoro oomMena. I nukonus. bpoxenue u
ero Bugpl. KuciopoaHoe okucnenne, Wi KierouyHoe npixanue. OkucnurtenbHoe GochopunupoBanue. IPPeKTUBHOCTH SHEPTeTHYECKOr0 0OMeHa.

Peaknuu matpruHoro cuntesa. ['enernueckas nnpopmanus u JHK. Peanu3zanus renerndeckoil nHpopMannm B KieTke. [ eHeTHUecKuii KOl ¥ ero CBOMCTBA.
Tpanckpunuus — matpuunslii cuate3 PHK. Tpancisius — OuocunTes 6enka. Jtanbl TpaHcasuun. KoaupoBanue aMUHOKHCIOT. Pons pubocoM B OrocruHTe3e Oenka.
Hexnerounsie hopmbl sxu3HU — BUpYchl. Mcropust otkpbiTHst BupycoB (.U. MiBanoBckuit). OcOOEHHOCTH CTPOCHHS U )KU3HEHHOTO IIMKIIa BUPYcoB. bakTeprodary.
Bonesnu pactennii, ;)kWBOTHBIX U YeNIOBEKA, BhI3BIBACMBIC BUpycamu. Bupyc nmmyHoaedpunura yenoseka (BIY) — Bo3Oyaurens CIIHM/Ja. OGpaTHas TpaHCKpHUILIUS,
peBepTasa u uHTerpasa. [lpodunaktuka pacnpocTpaHeHUs] BAPYCHBIX 3a00JICBaHHM.

Hemoncmpayuu:

Topmpemwi: H.K. Konsiios, JI.W. UBanoBckuii, K.A. Tumupszes.

Tabnuyvl u cxemol: «Tunbl muTaHumY, «MeTabomu3M», « MUTOX OHIPHSI», «IHEpreTHUECKU 00MeHy, «Xitoporutacty, «Dorocunrtes», «Crpoenue [JHK», «Ctpoenue u
(dyHKIIMOHUpPOBaHUE reHay, «CruHTes Oenkay, «I eHerndyeckuit koa», «Bupyce», «bakrepuodaruy, «Ctpoenue u xu3HeHHbIH nukn Bupyca CIT1/]a, 6akrepuodaray,
«Permkarus JTHK.

Obopyoosanue: mopenu-antuiukanuu «Y neoerne JJHK u tpanckpumimsy», «bnocuaTe3 6enmka», « CTpoeHne KieTkm», Mmoaeisb cTpykTyphl JJHK. Tema 5. Pa3MHokeHue U
UHIMBHAYAJIbHOE Pa3BUTHE OPraHNU3MOB

Kierounsl#t MK, WM J)KM3HEHHBIH UK KieTku. MaTepdasa u mutos. [pomecchl, mporekatomiye B nHTepdasze. Permnmukanus — peakius MatpuaHoro cuatesza JIHK.
Crpoenre XpoMoCcoM. XPOMOCOMHBIN Ha00Op — KapuOTHUIIL. JIMIUTONTHBIN U TaIJIONTHEIA XPOMOCOMHBIE HAOOpHI. XpoMaTu bl L{uTomornueckie OCHOBBI pa3MHOXKEHUS U
WHIUBUIYaTbHOTO Pa3BUTHSI OPTaHU3MOB.

Henenne knerkn — Muto3. Ctaguu mutosa. [Iporecchl, mponcxoasiie Ha pa3HbIX CTAAMSIX MUTO3a. BHOJIOrMYecKuil CMBICIT MUTO3a.

[Iporpammupyemast TuOENb KIETKH — aIrlonTo3.

@DopMBI pa3MHOXKEHHUSI OPTaHU3MOB: Oecrionioe 1 1ojoBoe. Buapl 6ecrionoro pa3MHOKEHHS: IeeHre HaIBOe, TOYKOBAaHUE OTHO- ¥ MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHE,
BEre€TaTUBHOE pa3MHOXKEHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €r0 3HAUEHUE JUIS CEJICKLIMU.

[TomoBoe pa3MHOXKEHHUE, ero OTINYNS OT OECIIONOTO.

Metio3. Cramuu meiiosa. [Ipomecchl, mporucxoasammume Ha ctagusax Meiio3a. [loenenne xpomocoM B Metiose. KpoccuaroBep. bruonmornueckuii CMBICI 1 3HaYEHUE MeHO03a.
I"amerorenes — mporecc 06pa30BaHws TOJOBBIX KIIETOK Y JKUBOTHBIX. [107I0BEIE Kenme3bl: ceMeHHUKN U SsmaHuKH. OOpa3oBaHre W pa3BUTHE MOJIOBBIX KJIETOK — raMeT
(cmepmaTo3omn, SMIEKIIeTKa) — CriepMaTorene3 U oorenes. OCOOCHHOCTH CTPOSHUS SUIIEKIIETOK M criepMaTo30onaoB. OmronorBopeHue. Ilaprenorenes.
NnnuBuayansHoe pa3BuTHe (OHTOreHE3). DMOPHOHAIIEHOE Pa3BUTHE (IMOpHOreHe3). DTarbl SMOPHOHAIBHOTO PA3BUTHS y TTO3BOHOYHBIX )KHBOTHBIX: JIPOOJICHHE,
racTpyJssius, opranorenes. [loctamOpronanbHOe pazBuTue. THITBI TOCTIMOPHOHAIEHOTO Pa3BUTHS: IPSMOE, HETIPsIMOe (JTMIHHOYHOE). BimstHr e cpepl Ha pa3BuTHE
OpPTaHU3MOB, (aKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pa3Butue pacreHuil. OHTOreHe3 IIBETKOBOIO PACTEHHUSI: CTPOCHUE CEMEHU, CTAAUH Pa3BUTHSL.

JHemoncmpayuu:

Tabauyst u cxemwvl: «OOpPMBI pa3MHOXKEHUST OPTaHU3MOBY, «/|BOWHOE OTLIONOTBOPEHNE y IBETKOBBIX pPaCTeHUI», «BereraTuBHOE pa3sMHOXKEHNE pACTEHHI, «JleneHne
KIIETKHU Oaktepuin», «CTpoeHne MOMOBBIX KIETOK», «CTpoeHne XpoMocoMbly», «Kierounsii mukimy, «Permmkamus JJHK», «Muto3y», «Meiio3y, «[IpsMoe 1 Hempsmoe
pas3Butue», «['ameroreHe3 y MIIEKONMUTAIOMIMUX U YenoBeKay, «OCHOBHbIE CTAAUU OHTOTEHE3a.

Obopyodosanue: MUKPOCKOII, MUKpoITpenapaTsl «CriepMaTo30H 1l MIEKOITUTAIOMIET 0y, «SIHIIeKIeTKa MIEKOITUTAOMEeToy, « KaproknHe3 B KIIETKaX KOpeIKa JIyKay,
MarHWTHas MoJenb-anmunukanus «Jlenenne knerku», moaens JJHK, Monens MeradasHoit XpoMOCOMEL.

Jlabopamopuvie u npakmuueckue padomol:

JlaGoparopHas padora Ne 3. «HaOmonerre MUTO3a B KIIETKaX KOHUYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKPOIIpeTapaTaxy.

JlaboparopHas padora Ne 4. «3y4ueHue CTpOECHUS MOMOBBIX KIETOK Ha TOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacieACTBEHHOCTb U H3MEHYUBOCTH OPraHU3MOB



[Ipenmer u 3anaun reHeTHKU. VcTopus pa3BUTHS TeHETUKU. POJb IIUTOIOTHU M SMOPUOJIOTMH B CTAHOBJICHUH TeHETHKHU. BKiam poccuiickux U 3apyOeKHBIX yUEHBIX B
pa3BUTHE reHETUKH. METO/IbI TeHETHKH (THOPHUI0IOTUICCKUN, ITUTOICHETHYCCKUH, MOJICKYIISIpHO-TeHeTrnYecKuii). OCHOBHbBIC T'eHETUYECKH e MTOHATH. | eHeTHIecKast
CHUMBOJIMKA, UCTIONB3YyEMasi B CXeMaX CKpPEIIMBAHUM.

3aKOHOMEPHOCTH HaCIICIOBAaHUS IPU3HAKOB, YCTaHOBICHHBIC ['. MeHenem. MoHOruOpuaHoe CKpelnBanre. 3aKOH eIMHO00pas3usi THOPUIOB TIEPB OTO MOKOJICHHUS.
[IpaBuno noMuHUpPOBaHUA. 3aKOH pacIICIICHUs MPU3HAKOB. [ unore3a yncTotel ramer. [1omHoe 1 HEeMOIHOE TOMUHUPOBAHHE.

JurubpuaHoe ckpenmpBaiue. 3aKOH HE3aBUCHMOT0 HACIEI0BaHUS TPU3HAKOB. [ [UTOreHeTHuecKrne OCHOBBI AUTHOPUIHOTO CKPEIMBAaHUS. AHAIU3U PYIOIICe
ckpemmBanue. Mcrnons30Banne aHATM3UPYIOIIETO CKPEUIMBAHUS IS OTIpeleNIeHHsI TeHOTHUTIa 0COOH.

CuernnieHHOe HaceqoBaHue Mpru3HakoB. Pabora T. Moprana mo cuenjieHHOMY HaclleIOBaHUIO TeHOB. HapyllieHue clieruieHus TeHOB B PE3YJIbTaT € KPOCCUHTOBEpa.
XpoMOCcOMHasi TCOPHUS HACTIEICTBEHHOCTH. | eHeTHUeCKue KapThl.

I'eneruka mona. XpoMOCOMHOE oIlpeieNnieHne moia. AyTOCOMBI U MTOJIOBBIE XpPOMOCOMBI. | 'OoMOraMeTHbIe 1 reTeporaMeTHble opranu3Mbl. HacrenoBanue npu3HaKkos,
CIIETIJIEHHBIX C TI0JIOM.

N3meHnurBoCTh. BUibl H3MEHUUBOCTH: HEHACIICACTBEHHAS U HAC/IEeACTBEHHAs1. Poib cpe/bl B HEHACIEICTBEHHOW N3MEHYMBOCTH. XapaKTePUC THKA MOIU(DUKAIIMOHHOMN
M3MEHYMBOCTH. BapualmoHHbBIN psiji M BapualmionHas kpubas. Hopma peaknun npusnaka. KonndecTBeHHbIE U KaueCTBEHHBIC TPU3HAKY U MX HOpMa peakiuu. CBoicTBa
MO (UKAIIMOHHONH H3MEHYUBOCTH.

Hacnencreennast, WM TeHOTUITNYECKAs], U3MEHYUBOCTh. KOMOMHATHBHASI N3MEHYMBOCTH. Meii03 1 10JI0BO# MPOIIecC — OCHOBA KOMOMHATUBHON M3MEHUHNBOCTH.
MyralinoHHas U3MeHUYMBOCTh. Kilaccudukariyss MyTanuii: TeHHbIe, XpOMOCOMHBIE, TeHOMHbBIC. YacToTa v Mpu4YuHbI MyTalui. MyTtareHHbie (hakTopbl. 3aKOH
TOMOJIOTMYECKUX PAJIOB B HaclieJcTBeHHOW n3aMeHunBoct H.M. BaBuiiosa.

BresaepHas HacaeICTBEHHOCTh M U3MEHYNUBOCTbD.

I'eneruka yenoBeka. Kapuorun venopeka. OCHOBHBIC METO/IbI TEHETHKH YEJIOBEKA: T'€HeaIOrnYeCKHi, OJIM3HEI[OBBIHN, IINTOMeHETUYECKHH, OMOX MMHYSCKHMA, MOJICKYJIIPHO-
regernaeckuii. CoBpeMeHHOE OIpeiesieHrue TeHOTHIIA: TIOTHOTCHOMHOE CEKBEHHPOBaHNE, TEHOTUITHPOBAHUE, B TOM duciie ¢ moMorbio [11[P-ananm3a. HacieacTBenHbie
3a00JIeBaHUs YeIOBeKa: TeHHbIE O0JIe3HHU, OOJIE3HU C HACIICICTBEHHOM MPEAPaCIIONOKEHHOCTHIO, XPOMOCOMHEBIE O0sie3HU. COMATHYeCKHE U TeHEPATUBHBIC MyTAIIUH.
CTBOMNOBBIC KIIETKHU. [IpHHITUITBI 3I0POBOTO 00pa3a KHU3HU, TUarHOCTUKHU, MPOMUITAKTHKA U JICUCHHS TeHETHYECKIX Oone3Held. MeInKo -reHeTHYecKoe KOHCYJIbTUPOBAHNE.
3HadeHne MEAUIIMHCKON TeHETHKY B MPEIOTBPAIIEHUH U JICUEHIH TeHETHIECKUX 3a00IeBaHNN YEIOBEKa.

Hemoncmpavyuu:

Topmpemui: I'. Mengens, T. Moprag, I'. ne ®pus, C.C. Uersepukos, H.B. Tumodeer-Pecosckmii, H.1. Basuos.

Tabauysl u cxemwvl: «MOHOTHOPUAHOE CKPEIIMBAHNE U €TI0 IUTOI€HETHIECKass OCHOBAY, «3aKOH PACIIEIUIEHUS ¥ €T0 IIUTOreHEeTHIecKasi OCHOBAY, «3aKOH YHCTOTHI
ramery, «JlurubpumHoe ckpenmBanney, «L{uTomorndeckne OCHOBBI JUTHOPHIHOTO CKPEIUBAHUD), «Meio3y, «B3anMoaeicTBie alIebHBIX TeHOBY, «I eHeTHIecKue
KapThI PACTEHH, )KHBOTHBIX M YeIIOBEKay, «I eHeTHKa momnay, «3aKOHOMEPHOCTH HacJeJOBAHMSI, CIETNICHHOTO C IOJIOM», «KapHoTHIIB YenoBeKka U KUBOTHBIXY, «BHITBI
M3MEHYHBOCTHY, «MoaudukanrnonHas n3MEeHINBOCThY, «HacienoBanue pesyc-dakropa», «I eHeTHKa Tpymin KpoBu», «MyTallmOHHAs H3MEHIUBOCTH.

Obopyoosanue: Mofenu-anmIuKanun « MoHOTHOpHIHOE CKpemuBanuey, «Henonroe nomuHpoBanmney, «/lurndpunnoe ckpemmBanuey, «llepexpéct xpomocomy,
MHUKPOCKON ¥ MHKporpenapart «Jpo3oduna» (HopMa, MmyTarii GopMBI KPBUTBEB U OKPACKH Tema), repbapuii «I opox moceBHOM.

Jlabopamopuvie u npakmuueckue padomol:

Jlaboparopnas pabdorta Ne 5. «M3ydeHune pe3ynbTaToB MOHOTHOPHUTHOTO U AUTHOPHIHOTO CKPEIIMBAHUS Y IPO30( MBI Ha TOTOBBIX MUKPOIIperapaTaxy.

Jlabopartopnas padora Ne 6. «M3yueHne MOAHPUKATMOHHOW U3MEHUYNBOCTH, TTOCTPOSHHE BAPHUAIIOHHOTO PA/Ia M BAPHAIIMOHHON KPHBOI.

JlaGoparopHas padota Ne 7. «AHanmu3 MyTtanuid y qpo30(HiIsl Ha TOTOBBIX MUKPOIIPEapaTaxy.

[IpakTudaeckas padora Ne 2. «CocTaBieHre 1 aHAJIN3 POJJOCIOBHEIX YeTTOBEKa.

Tema 7. Cenexumst opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

Cenexnust Kak HayKa U IpOIIecC. 3apoKIIeHHe CENeKINU 1 joMectukanus. Yuenne H.M. BapumoBa o meHTpax mpoucxokIeHUsI 1 MHOTOOOpasus KyJIbTYPHBIX PACTEHHIA.
HeHTpsl MPOUCXOXKIEHUS AOMAIIHUX KUBOTHBIX. COpT, MOpo/Ia, ITaMM.

CoBpeMeHHbIE METOIBI CeNeKITUU. MacCOBBIil 1 WHANBHya IbHBIA OTOOPHI B CEIEKIIUN pACTeHUH M )KUBOTHBIX. OIeHKa SKCTephepa. bIu3KopoicTB eHHOE CKpenBaHUE —
nHOpuuHT. UYncras muaus. CKkpenmBaHue YUCTHIX JIMHUMA. [ eTepo3uc, unm rudpuaHas cuia. HepoactBenHoe ckpemyBanve — ayropuauar. OtnanéHHas TiOpuu3anus u
e€ ycnexu. MIcKkycCTBeHHBINM MyTareHe3 U MOoJIy4eHHUE MONMUILIONAOB. JIOCTHKEHUS CENEKIIUU PACTEHUH, YKUBOTHBIX U MUKPOOPTaHU3MOB.



Brorexnonorus kak oTpacib MPOU3BOACTBA. | eHHas MH)eHepus. DTamnbl co3aanus pexkomOounanTHoi JIHK u TpancrenHsix opranu3moB. Knerounast uHxeHepHsl.
Krnerounsle kyapTypsl. MUKpOKIOHaIbHOE pa3MHOXeHNE pacTeHuil. KiloHnpoBaHKe BEICOKOIIPOAYKTUBHBIX CETbCKOX03IHCTBEHHBIX OPTaHU3MOB. DK OJIOTHYECKUE U
strueckue npoodaemsl. MO — renerndeckn MoAU(GUIMPOBAHHBIE OPTaHU3MBL

Hemoncmpayuu:

Hopmpemwi: H.W. Baunos, 1.B. Muuypum, I'.[]. Kapneuenko, M.®. MBaHoB.

Tabruywr u cxemoi: xapra «LleHTPBI MPOHCXOXKICHUST U MHOr000pa3usi KyIbTYPHBIX pacTeHui», «[lopoabl moManiHuX sKUBOTHBIX», «CopTa KyJIbTYPHBIX PACTCHHI»,
«Ornanénnas ruopuau3anus», «Padors! akagemMuka M.®. BanoBay, «llomumionausy, «O0beKTh OMOTEXHOJIOrHHY», «KJIETOUHBIC KYJIBTYPhI U KIIOHUPOBAHUE,
«KoHcTpyHpoBaHue U IEPEHOC TEHOB, XPOMOCOM).

Obopydosanue: MyJsKU TUIOJOB M KOPHEIIO0B JUKHUX (OPM M KYJIBTYPHBIX COPTOB pacTeHui, repbapuii «CenbCKOX03sICTBEHHBIC PACTCHUS.

Jlabopamopniuie u npakmuueckue padomoi:

Okckypenst «OCHOBHBIE METO/IBI M IOCTHXKEHHS CENISKIIUN PACTEHHH M dKHBOTHBIX (Ha CENEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO ()epMy, COPTOUCIIBITATENbHBIN y4acTOK, B
TEIUTNYHOE X03UCTBO, 1a00paTOPHIO arpOyHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

11 KUIACC

Tema 1. JBoJIOIIMOHHASA OHOTOTHS

[Ipennochuiky BOZHUKHOBEHHSI BOJIFOIIMOHHON TECOPUHU. DBOJIOIMOHHAS TEOPHUS U € MEeCTO B OMONOruu. BinsHUEe 3BONIOIMOHHON TEOPUHU Ha pa3BUTHE OMOJIOTHH U
JpyTUX HayK.

CBHJeTeNBCTBA HBOIONHH. [1aeoHTONOrnYecKre: MOoCIeI0BaTEIbHOCTD MOSBIICHNS BUIOB B MTAJICOHTOIOTUYECKOH JIETOMKCH, TIepeXxoiHbie popMbl. bruoreorpaduueckue:
CXOJICTBO H paznnune GpayH u Gprop MaTEpPUKOB U OCTPOBOB.

3M6pHOHOFPI‘ICCKPIeZ CXOJZCTBa U pa3jinuuns 3M6pI/IOHOB Pa3HBIX BUJ0OB ITO3BOHOYHBbIX. CpaBHI/ITeHBHO'aHaTOMI/I‘IeCKI/IeI TOMOJIOIT'MYHBIC, aHAJIOTUYHBIC, PYJIUMCHTAPHBIC
OpraHbl, aTaBU3MBI. MOHeKy_HHpHO-6I/IOXI/IMI/I‘ICCKI/IC: CXOACTBO MEXAaHNU3MOB HACJICACTBEHHOCTH N OCHOBHBIX Me'ra60n1/1qec1<1/1x HYTeﬁ Y BCE€X OpraHMU3MOB.
OpomonnonHas teopus Y. Jlapsuna. [Ipennocsuiky BOSHUKHOBEHHS NapBUHU3MA. [IBIDKYIIHE CHUITBI SBOJIOIMH BUIOB 110 JapBHHY (M30BITOUHOE pa3MHOXKEHHE TIPU
OrPaHUYCHHOCTH PECYPCOB, HEOMpeaenEHHas H3MEHYMBOCTh, OOpPh0a 3a CyIIECTBOBAHME, €CTECTBEHHBIN 0TO0p). CuHTeTnueckas teopus 3ponmonun (CTD) u e
OCHOBHBIE TIOJIOKEHHUS.

Muxkpoasomonus. [lomynsus kak efnHUIa BUAA U SBOIIOLUH.

JBwxymmye cuitsl ((haKTOphI) IBOTIOIUH BUIOB B IPUpPO/e. MyTallMOHHBIHN MPOoIlecC U KOMOWHATHBHAS M3MEHUYNBOCTD. [lomynsiinonHbie BONHBI 1 Apeiid reHo. V3omsmms
Y MUTpAIus.

EcrecTBenHBII 0TOOP — HaNpaBIAOMHi (HaKTOp IBOIIONUHA. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucmocobmeHHOCTh OPTaHU3MOB KaK Pe3yNbTaT IBOMIONUH. [Ipumeps! mpucmocobaenuii y opranu3MoB. ApoMopd 036l U HANOAIATI TAIIHH.

Bun u Bumoo6pazosanue. Kpurepuu Buma. OCHOBHBIE (GOpMBI BUA000pa30BaHMS: reorpaduIeckoe, IKOIOTHIeCcKOe.

Maxkpoasortorus. @opMel sBomonnn: (hruIeTH4IecKas, AMBepTreHTHAs, KOHBEpPreHTHasI, mapauienbHas. HeoOpaTnMocTs IBOIONIH.

[IpoucxoxeHne oT HeCennaTu3nPOBAHHBIX MPenkoB. [Iporpeccupytomias crienuann3anys. ATanTHBHAS paadaIiis.

Hemoncmpayuu:

Hopmpemuwi: K. JIunneit, JK.b. Jlamapk, Y. Japsun, B.O. Koanesckuii, K.M. bap, 3. I'ekkens, . Mromnep, A.H. CeBepuos.

Tabnuysl u cxemwl: «Pa3BUTHE OPraHUIECKOTO MHUpPa HA 3eMIie, «3apOIBIIIN TT03BOHOYHBIX JKUBOTHEIX)», « APXEOnTepuKey, «DopMbl 000K 3a CYIIeCTBOBAHHEY,
«EcTectBeHHEIH 0TO0p», «MHOr000Opasme coOpToB pacTeHui», «MHoroodpasue mopo KUBOTHEIXY, «llomymsaiuny, «MyTanmoHHas H3MEHIHUBO CThY», K ApOMOP(O3EI»,
«MmmoamanTanuny, «O0mmas nerenepanusy, «Bmwkymme ciibl spomonuny, «Kapra-cxema mapmpyra myrermectsus Y. Jlapsuna», «bops0a 3a cymecTBOBaHHEY,
«[IpucmocoOieHHOCTs OpraHu3MoBy, «l eorpaduueckoe BUI000pa3oBaHmEy, « IKOIOTHIECKOE BUI000PA30BAHUEY.

Obopyodosanue: KOIUIEKIIUS HACEKOMBIX C PA3IIMYHBIMU TUTIAMH OKPACKH, HA0Op TIJIOA0B M CeMsH, KoJuteKus «lIpuMephl 3alUTHRIX PUCTIOCOOIEHUH Y )KHBOTHBIXY,
Mozenb «OCHOBHBIE HAIIPABIICHHSI SBOIONHUNY, 00bEMHAsI MOJIENb «CTpOSHHE TOIIOBHOI'O MO3Ta ITO3BOHOYHBIXY.

buoreorpaduyeckas kapra Mupa, KoyeKus «©@opMbl COXpaHHOCTH HCKOIAEMBIX XKUBOTHBIX M PACTEHU», MOJIeNb antumKanus «llepekpéct XpoMocom», BIaKHbIE
nperiapaTsl «Pa3BuTHe HacekoMoroy, «PasBuTre JIATyIIKnY, MUKporpenapat «Jlpozodpuna» (Hopma, mytanuu (HOpMbI KPEUTLEB 1 OKPACKH TENa).

Jlabopamopnuie u npakmuueckue padoomoi:

Jlaboparopnas padora Ne 1. «CpaBHeHHE BUIOB 110 MOP(OIOrHUECKOMY KPUTEPUIO».



Jlabopatopuast pabota Ne 2. «Onucanue NpucrnocoOJIeHHOCTH OPraHU3Ma U €€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3dHnKkHOBeHMe M pa3BUTHeE )KU3HU Ha 3emule

JHonayuHble IpeCTaBICHUS O 3apOXKICHUH KU3HH. HayuHble runoTe3bl BO3HUKHOBEHHUSI )KU3HH Ha 3eMiie: aOMoreHe3 U MaHcepMus. XUMHYecKast SBOITIOLHS.
AOWOTeHHBI CHHTE3 OPraHMYECKUX BEIIECTB M3 HEOPraHMUECKUX. DKCIEPUMEHTAILHOE MTOATBEPKICHHE XUMHUUECKOH 3Bomonu. HavansHble Tarbl OHONIOrHuecKoi
spomronnu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYP M BOSHUKHOBEHHE MMPOTOKIETKU. [lepBhie KieTku 1 ux 3Bomorust. ©opMUpoBaHHE OCHOBHBIX
TPYIII )KUBBIX OPTaHU3MOB.

PasBuTne xu3Hu Ha 3emiie o apam u nepuogam. Karapxeil. Apxeiickas u nportepo3oiickas 3psl. [laneo3oiickas spa u e€ nepuoabl: KeMOPUNHCKUH, OpIOBUKCKHH,
CITypUNCKHUH, TEBOHCKUM, KaMEHHOYT OJIbHBIN, IepMCKU. Me3030iickast 3pa U e€ epuoAbl: TpUacoBbIi, IOpcKuit, MernoBoil. KaiiHo3olickas spa u e€ mepuo/sl:
[TaJIEOr €HOBBIA, HEOr€HOBBINM, AaHTPOIIOT €HOBBIM .

XapaKTepuCcTrKa KJIMMaTa U Te0JIOTHIeCKUX mporeccoB. OCHOBHBIC 3TAIbl 3BOJIOINH PACTHTEILHOTO M JKUBOTHOTO MUpPa. ApoMOp( 03kl y pacTeH Uil M )KUBOTHBIX.
ITosiBneHue, pacuBeT U BBIMUPAHUE CPYIII KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKOro MUpa Kak oTpakeHre 3BOJoInH. OCHOBHBIE CHCTEMAaTHYECKHE TPYIIIbI OPTaHU3MOB.

OBonmonus yenoBeka. AHTPOMONIOTHs Kak Hayka. Pa3BruTHe MpeacTaBiIeHUi 0 MPOUCXOKIASHUN YeroBeka. MeToabl n3yueHus autpororene3a. CXo/ICTBa U pa3iInyusl
YyenoBeKa M )KUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHNE YeIOBEKa.

JBwxyiue cuiibl ((hakTophl) aHTponoreHesa. HacnencreBeHHas M3MEHUYMBOCTD U €CTECTBEHHBIN 0TOOp. OOIIECTBEHHBIN 00pa3 )KU3HU, U3FOTOBJICHHE OPYIUH Tpy/Ia,
MBINUICHUE, PEYb.

OCHOBHBIE CTaJH ¥ BETBU DBOJIOIMH YEIIOBEKA: aBCTPATIONMHUTEKH, UemoBek ymenblit, UenoBek mpsaMoxoasaiiii, YemoBek HeaHIepTaabCKuid, UeToBeK pa3yMHBIN.
Haxomku rickomaeMbIX OCTaTKOB, BPeMsI CYIIECTBOBAHMSI, 00IaCTh pacpoCTpaHeHus, 00bEM TOJIOBHOT'O M0O3Ta, 00pa3 KU3HHU, OPYIHSL.

Uenoseueckue pacel. OCHOBHBIE OONBIINE pachl: EBpONEonIHAas (EBpa3uiicKas), Herpo-aBCcTpasonIHas (SKBaTopraIbHas), MOHTOIONIHAS (a3MaTCKO-aMEePUKAHCKas).
UepThl MPHUCIIOCOOIICHHOCTH TIPENICTABUTEIEH UelIOBEYECKUX pac K YCIOBUSIM cyliecTBoBaHUs. EanHCTBO UenoBeuecknx pac. Kputuka pacusma.

Hemoncmpayuu:

Topmpemwi: ®©. Penn, JI. Ilactep, A.W. Onapun, C. Mumep, I'. FOpu, Y. lapsun.

Tabauywl u cxemol: «BozHukHOBeHHE COTHEYHON CHCTEMBI», «Pa3BuTHE OpraHmveckoro Mupay, «PacturenpHas KieTkay, « KuBoTHas kierka», «[Ipokapuornuaeckas
KJeTka», «CoBpeMeHHasl CHCTeMa OPraHHYecKoro Mupay, «CpaBHeHHE aHATOMHYECKUX YEPT CTPOCHUS YelIOBEKa M YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MecTa
MaJICOHTOJIOTUYECKUX HAXOMOK MPEIKOB COBPEMEHHOTO YelloBeKay, «/IpeBHelmme moamn», «/{pesHue qroan», «llepBbie coBpeMeHHBIE TI0aAn», «YUen oBedeckne pachn.
Obopyoosanue: mynsixn «lIponcxoxaeHne yenoBeka» (OI0CTH aBCTpaJIONUTeKa, MMTEKAaHTPOITIa, HeaHAepTajblla, KPOMAaHbOHIIA), CIISITKH FITH H300paKeHNSI KAMEHHBIX
Opyauii IEpBOOBITHOTO YeNTOBEKa (KaMHH-UOIIIIEPHl, pyOuia, ckpediia), Te0OXpOHOIOTHYecKas Tabauia, KoIeKIus «PopMbl COXpaHHOCTH HCKOMAEMbIX KUBOTHBIX U
pacTeHuin.

Jlabopamopubsie u npakmuueckue pabomoi:

[IpaxTudeckas padora Ne 1. «3y4eHrne UCKOMAEMBIX OCTATKOB PACTEHUN M JKUBOTHBIX B KOJIJIEKIIHSIX).

OKcKypcus « IBOIOLNS OPTaHMIECKOT0 MUpa Ha 3emiie» (B eCTeCTBEHHO-HAYYHBIN UITN KpaeBeMIECKUi My3el).

Tema 3. OpranusMsl 4 OKpYysKawLIasi cpeaa

DKOJ0rus KaK HayKa. 3aJJadd U pa3JeNbl FKOJIOrud. MeToapl SKOIOTHYECKUX UCCIEAOBAHUN. DKOIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOT'O YEIOBEKA.

Cpensl 0OUTaHWST OPraHU3MOB: BOJHAS, HA3eMHO-BO3yIIIHAS, [IOYBEHHAS, BHYTPHOPTaHU3MEHHAS.

Okonornueckue paxropsel. Kimaccudukanus sxonormdeckux (pakTopoB: abMoTHIECKHEe, ONOTUYECKIE U aHTPOTIOreHHbIe. JleficTBIe SKomorniecknx (hakTopoB Ha
OpTaHHU3MBIL.

Abuorndeckre GakToOphI: CBET, TEMIIEpaTypa, BIaxHocTh. Dotomepuoan3M. [Ipucnocobnenrs opranu3MoB K AeHCTBUIO a0HMOTHYECKHX (DakTOpoB. bronornyeckue
PHUTMBL.

buotnueckue gakropsl. Buapl OHOTHUYECKIX B3aMMOACUCTBUN: KOHKYPEHIINS, XUIITHUYECTBO, CHMONO3 1 ero Gopmel. [lapazntism, Koorepamus, MyTyaliu3M,
KOMMEHCaJIN3M (KBapTHPAHTCTBO, HAXJIEOHUYECTBO). AMEHCANIN3M, HEUTpanu3M. 3HaueHre OMOTHYECKUX B3aUMOJICHCTBUH ISl CYIIECTBOBAHUS OPTaHU3MOB B
MPUPOAHBIX COOOIIECTBAX.

OKOJIOTHYECKUE XapaKTEPUCTUKH MOMYJIAUA. OCHOBHBIE TIOKA3aTEN! MOMYISIIMN: YUCIEHHOCTb, IJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTD, IPUPOCT, MUTparys. JluHaMuKka
YHCJICHHOCTH MOIMYJIALNN U €€ PETYIISLUSL.



Hemoncmpayuu:

Hopmpemwi: A. I'ymGonbar, K.®. Pynse, O. ['ekkens.

Tabnuywr u cxemwi: xapta «[Ipupoauasie 30061 3eminy, «Cpeapl 0OUTaHUS OPTaHU3MOBY, «DoTtoneproan3my», «Ilomynsuum», «3aKOHOMEPHOCTH POCTa YUCICHHOCTH
MOMYJSIUK HHPY30puH-Tydenbkn», «[Iumessie nenuy».

Jlabopamopnsie u npakmuueckue pabomoi:

JlabopaTtopnas pabota Ne 3. «Mopdonorudeckue 0COOCHHOCTH PACTCHHIA U3 Pa3HBIX MECT OOUTAHUSD).

Jlaboparopnast pabota Ne 4. «BnusiHre cBeTa Ha POCT M Pa3BUTHE YSPEHKOB KOJIEYCay.

[paktuueckas padora Ne 2. «[loacyér mIOTHOCTH MOMYJISIUNA Pa3HBIX BHIOB PACTCHUI.

Tema 4. Coo61mecTBa H IKOJTOTHYECKHE CHCTEMBI

Coo0111ecTBO OpraHu3MoB — ouoreHo3. CTpyKTypbl OMOIICHO3a: BUJIOBas, IPOCTPAHCTBeHHAs, Tpoduueckas (muiieBas). Buapl-moMmuuanTsl. CBs3u B OHOIICHO3E.
Jkonoruueckue cucteMsl (3kocuctemsl). [TonsTre 00 sKocucTeMe U OuoreoneHo3e. OyHKITMOHAIBHBIE KOMIOHEHTBI 9KOCHCTEMBI: TIPOYIICHThI, KOHCYMEHTHI,
penayieHTbl. KpyroBopoT BEIIEeCTB U MOTOK SHEPTUU B dkocucTeme. Tpodudeckue (MUIIEBbIe) YPOBHU 3KOCUCTeMBI. [TuieBbie enu u ceru. OCHOBHBIC MIOKA3aTEIH
3KOCHCTEMBI: OromMacca, MPOAYKIIUs. DKOJIOTHYSCKIE TUPaMHIbL: TIPOIYKIIMH, YUCICHHOCTH, OnoMacchl. CBOWCTBA SKOCHUCTEM: YCTONYUBOCTh, CAMOPETYJIAIUS, Pa3BUTHE.
Cyxkieccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCHCTEMBI 03€p U peK. DKOCHCTEMa XBOHHOTO MM ITMPOKOIMCTBEHHOTO Jieca.

AHTpPOITOr€HHBIC IKOCUCTEMBI. ATPO3KOCHCTEMEI. Y POOIKOCHCTEMBI. bHOIOrIaecKkoe U X03sIMCTBEHHOE 3HAUYCHHE arPOdKOCHCTEM U YpOOdKocucTeM. bropasHoobpasne
Kak (akrop ycrounBocTr 3kocucteM. CoxpaHeHre OMOIOrHYeCcKOro pazHooOpasus Ha 3emie.

VYuyenue B.U. BepHajckoro o ouochepe. I'panuiibl, coctaB u cTpykTypa orochepsl. JKuboe BeriecTBo u ero pynkimn. OcodeHHocTr 0nocdepsl Kak riao0aibHOM
3KocHcTeMbl. JIMHaMHUYecKoe paBHOBECHE M 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTsI BemecTB 1 OMOreOXUMHUIECKUE ITUKITBI JIEMEHTOB (yTieposa, a30Ta). 30HaIbHOCTh Onocdeprsl. OCHOBHBIE OMOMBI CYIIIH.

YenoredyecTBO B 6uocdepe 3eMin. AHTPOIIOreHHBIC U3MEHEHUs B Onocdepe. [ 1o6anbpHbIe 9KOTOTHYECKUE TTPOOIIEMEL.

CocymecTBoBaHHE MIPUPOABI U YeaoBedecTBa. CoxpaHeHrne Onopa3sHooOpasns Kak OCHOBA YCTOMYUBOCTH Orochepsl. OCHOBa pallMOHAIBHOTO YIIP ABJICHUS TTPUPOIHBIMU
pecypcaMu 1 UX MCIONb30BaHue. J|oCTHKEHNsT OMOIOTUH U OXpaHa MPUPOJIBI.

Hemoncmpavyuu:

Topmpemwi: A.JIx. Teaciu, B.H. Cykaués, B.I. Bepraackuti.

Tabauysl u cxemvl.: «llumessie nenm», «bruornenos3: coctaB u cTpykrypay, «lIpupoaasie coodmecTBay, «Llenn mutaaus», « dkororndyeckas mupamuaay, «buocdepa n
YeNI0BeK», «IKOCHCTEMA IITUPOKOIMCTBEHHOT O Jiecay, « DKOCHCTEMa XBOWHOTO Jiecay, «brnomeHo3 Bogoémay, « ArporieHos», «lIpumepHbie aHTpOITOTeHHBIE BO3IEHCTBUS
Ha IpUPOAY», «BarkHel e NICTOYHNKH 3arpsi3HEHMsI BO3/IyXa U TPYHTOBBIX BO», «[louBa — BaxkHelmas cocrapistomias Onochepsr», «PakTopsl erpatauy I09BY,
«[lapauKoBEIi 3P PexT», «DaKTOPHI PaTuOaKTUBHOTO 3arps3HeHus onocheps», «O0mas cTpykrypa duochepsn», «Pacnpoctpanenne sxu3Hu B 0Hoc dpeper, «O30HOBBIH
akpaH Ouochepsr», «Kpyrosopot yriepona B 6uochepe», «KpyroBopoT a3ora B mpupoze».

Ob6opynoBaHue: MOIeb-anTuIUKaus « T unmmaHasie OnoIeH03b», repbapuii «PacTurensHbIe coo0mecTBay, KOLIeKInu «brorenosy, « BpequTenu BaxXHEHTIIX
CENbCKOX03HCTBEHHBIX KYIBTYP», repOapru U KOJUIEKIIUY PACTEHUH W )KUBOTHBIX, IPUHAUISKAIINE K PA3HBIM YKOJIOTHYECKHAM TPYIIaM OfHOoro Buaa, KpacHas kaura
Poccuiickoit ®eneparum, n300pakeHUsT OXpPaHIEMBIX BUIOB PACTEHHI U )KUBOTHBIX. [IpHCTIOCOOIEHHOCTS OPraHN3MOB KakK pe3yibTat dBOMIouu. [Iprumepst
MIPUCIIOCOONIEHUH Y OpraHu3MOB. ApoMop¢ 03Bl U UANOATATI TAIIHH.

Bun n BunoobpazoBanue. Kputepuu suna. OcHoBHBIE (hOPMBI BHI000pa30BaHUS: Teorpadudeckoe, SKOIOTnIecKoe.

Makxkpoasormtorust. @opMel 3Bomonnn: (PUIeTHIecKas, IUBEPTeHTHAs, KOHBEPTreHTHAsI, apasuienbHas. HeoOpaTHMOCTh 3BOFOIIHH.

[IpoucxoxieHre OT HeCeNMaTu3UPOBAHHBIX MpenkoB. [Iporpeccupytromas crienuanu3anus. AnarnTHBHAS paIdaIus.

Jemoncmpayuu:

Topmpemuwi: K. JInnnei, X.b. Jlamapk, Y. lapsun, B.O. Kosanesckuii, K.M. bap, 3. I'ekkens, ®. Mroiep, A.H. Cepepos.

Tabauyst u cxemvl: «Pa3BUTHE OPraHUIECKOTO MHUpa Ha 3eMIie», «3apOIbIITy TO3BOHOYHBIX )KHBOTHBIXY», «ApXeonTepukcey», «DopMbl OOpPHOBI 3a CYIIECTBOBAHHEY,
«EcrecTBennsbIil 0T00p», «MHOroo0pasue coOpToB pacTeHuin», « MHoroo0pasue nopos ;KMBOTHBIX», «[lomynsaununy, «MyTanuoHHasi U3MEHUYUBOCTBY, «APOMOP(O3bD»,
«Mnnoanantanum», «O0mas nerenepauns», «ABrwkymiie cuiisl sBomonnn», «Kapra-cxema mapmpyra myremectsus Y. Jlapsuna», «bopb0a 3a cyiecTBoBaHUEY,
«[IpucnocobieHHOCTH OpraHnu3MoBy, «I eorpaduyeckoe BunooOpa3zoBanue», « IKOJIOrHUECKOE BUA000OPa30BaHUE.



Obopydosanue. KOIIEKLINS HACEKOMBIX C Pa3IMYHBIMU TUTIAMU OKPAaCKH, HA0Op TUIOOB U CeMsH, KoyuteKuus «[Ipumeps! 3aIUTHBIX MPUCIIOCOOICHUH Y KHUBOTHBIX»,
Mozenb «OCHOBHBIE HAMTPABIICHHSI SBOIIOLUNY», 00bEMHas Moziedb «CTpOSHUE TOJIOBHOTO MO3Ta TTO3BOHOYHBIXY.

Buoreorpaguueckas kapra Mupa, KoJuteKusi «@opMbl COXpaHHOCTH HCKOIMAEMbIX )KMBOTHBIX M PacTeHUI», Moaenb anminkanus «llepekpéct XxpoMocoM», BIa>KHbIE
npenapaThl «Pa3BuTre HacekoMoroy, «Pa3BuTne IATymKkn», MEKporpenapat «Jpozoduia» (Hopma, MyTauuu GOpMBI KPBUILEB U OKPACKH TENa).

Jlabopamopnuie u npakmuueckue padoomoi:

Jlaboparopnast pabota Ne 1. «CpaBHeHHE BUOB IO MOP(OIOTHUECKOMY KPUTEPHUIO».

JlabopaTtopnas pabota Ne 2. «Onucanue npucrnoco0ICHHOCTH OpraHu3Ma i €€ OTHOCUTEIBLHOT'0 XapaKTepay.

Tema 2. Bo3HnKHOBeHMe M pa3BUTHE KU3HU Ha 3emuie

I[OHay‘{HbIe MMpeACTaBJICHUA O 3aPOKACHUHN JKU3HH. HaqubIC TUIIOTE3bI BOSHUKHOBEHMS JKU3HH Ha 3eMIIe: a6I/IOFCHC3 " IAHCIICPM U XuMHuyeckas 3BOJIXOLI M.
AOWOTEHHBI CHHTE3 OPraHMYECKUX BEIIECTB M3 HEOPraHMUECKUX. DKCIEPUMEHTAILHOE MTOATBEPKICHHE XUMHUECKOH 3Boony. HavanpHble STamn bl OHOIOrHYecKOn
spomronnu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX CTPYKTYP M BOSHUKHOBEHHE MPOTOKIETKU. [lepBbie KIIeTKH U uX 3Botolus. opMupoBaHHe OCHOBHBIX
TPYIII )KUBBIX OpraHu3MoB. Pa3suTure xu3Hu Ha 3emuie o apam u nepuogam. Karapxeil. Apxeiickas u mporepo3oiickas 3psl. [laneo3oiickas 3pa 1 €€ meprosl:
KeMOPHIICKUHN, OpJIOBUKCKUH, CUITyPUICKUH, IEBOHCKH, KAMEHHOYT'OJIbHBIN, TIEpMCKUil. Me3o3olickas apa u e€ meprobl: TPHACOBEIH, IOpCcKui, MenoBoi. KaliHo3oiickas
3pa U e€ NePUOJIbl: NaJIEOr€HOBBIN, HEOT€HOBBIN, AaHTPOIIOT€HOBBIH.

XapaKTepucTrKa KJIMMaTa U Te0JIOTHIECKUX mporeccoB. OCHOBHBIE 3TAIbl 3BOIIOIMH PACTHTEILHOTO M JKUBOTHOTO MUPa. ApOMOp(03bl Y pACTEHUH U )KUBOTHBIX.
ITosiBneHue, pacuBeT U BBIMUPAHKUE FPYIII KUBBIX OPraHU3MOB.

Cucrema opraHM4eCKOro MUpa Kak OTpayKeHHe IBOIONUH. OCHOBHBIE CHCTEMATHYECKHE TPYIIIHI OPTaHU3MOB.

OBomonys YenoBeKka. AHTPONOIOTHS Kak Hayka. Pa3BuTHe MpeacTaBIeHui O MPOMCXOKIEHUH YeloBeKa. MeToIpl n3ydeHus: anTpornoreHesa. CXoAcTBa U pa3indus
YenoBeKa M JKUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHNE YeIOBEKa.

Jewxyiye cuiibl ((hakTopsl) aHTporioreHesa. HacnencTeeHHas M3MEHYMBOCTh M €CTECTBEHHBIN 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HM, U3rOTOBJICH He OPYIHH Tpy/a,
MBILUICHUE, PeYb.

OCHOBHBIC CTaJMH ¥ BETBH DBOJIOIMH YEIIOBEKA: aBCTPATIONMHUTEKH, UemoBek ymenbii, UenoBek mpsaMoxoasamiii, YemoBek HeaHIepTaabCKkuid, YemoBeK pa3yMHBIN.
Haxonku nckonaemMbIx 0CTaTKOB, BpeMsI CyILleCTBOBaHHUs, 00JacTh pacIpoCTpaHEeHus, 00bEM rOJIOBHOI'O MO3I'a, 00pa3 KU3HU, OpYAHUS.

Yenoredeckre pacsl. OCHOBHBIE OOJIBIIHME PACKl: €BPONICONIHAS (€Bpa3HiiCKas), HETPO-aBCTpaIongHas (IKBaTOpHUAaIbHAS ), MOHTOJIONTHAS (A3MaTCKO-aMEpPUKAHCKas).
YepTs! NIPUCHIOCOOIEHHOCTH MTPEACTABUTENEH YETOBEUECKUX PAC K YCIOBHSAM CyIIecTBOBaHM. EqUHCTBO YenoBedecknx pac. Kputnka pacusma.

Hemoncmpavyuu:

Hopmpemui: ®©. Penn, JI. Ilactep, A.W. Onapun, C. Mustep, I'. FOpu, Y. lapsun.

Tabauywr u cxemvi: «BosnukHoBeHne CoNHEUHON cUCcTeMbl», «Pa3BuTHE OpraHMueckoro Mupay, «PacrurenbHas kierka», «KuBorHas kiierkay, «[Ipokapuorndeckas
KJeTKa», «COBpEeMEHHas CHCTEMa OPraHMYeCcKOro Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOECHUS YelIOBEKa U 4eI0BEKOOOpa3HbIX 00e3baH», «OCHOBHBIE MECTa
[IAJIEOHTOJIOTHYECKUX HaXOJOK IIPEAKOB COBPEMEHHOTO UelloBeKay, «/lpeBHelme moam», «pesrue monu», «llepBeie coBpeMeHHbIE TI011», «HenoBedeckrne pacshy.
Obopyodosanue.: Mmymsixu «lIponcxoxaenre yenoseka» (0IOCTbI aBCTpaIONUTEKa, MUTEKAHTPOIIA, HEaHIepTaliblia, KPOMAaHBOHIIA), CIICIKU MM N300pa)KeHUsI KaMEHHBIX
OpyIuil IepBOOBITHOTO YeNTOBEeKa (KaMHH-UOIIIIEPHI, pyOuia, ckpediia), Te0OXpOHOIOrHuecKas TabIuia, KOIIeKIusa «PopMbl COXpaHHOCTH HCKOMAEMBIX KUBOTHBIX U
pacTeHui».

Jlabopamopuvie u npakmuueckue padomol:

[IpakTudeckas padora Ne 1. «/3ydeHne HCKOTAEMbIX OCTATKOB PACTEHUN W )KUBOTHBIX B KOJIIEKITHAX». DKCKYPCHUS «DBOIOIHS OPraHUIECKOT0 MUpa Ha 3emiie» (B
€CTECTBEHHO-HAYYHBIN WIIH KPaeBeUECKUN My3ei ).

Tema 3. OpranusmMsbl U OKpy:KaIas cpeaa

OKoJorus Kak Hayka. 3aaud ¥ pa3Aesibl 3KOJIOrur. MeTobl 3KOJIOTHYECKHX HCCIeJOBaHUN. DKOIOrHYECKOe MUPOBO33PEHIE COBPEMEHHOIO YEIIOBEKA.

Cpenpl oOMTaHUS OPraHU3MOB: BOJHAS, HA3eMHO-BO31yILIHAS, TOYBEHHAs!, BHYTPUOPTaHU3MEHHASI.

Okonoruueckue pakropsl. Knaccupukanus sxonornueckux GakropoB: a0HOTHYECKHE, OMOTHUECKHE U aHTPOIIOreHHBIE. JlelicTBIE SKOIOrnYecKux (pakTopoB Ha
OpPTraHHU3MBI.

Abuornyeckue GpakTophl: CBET, TEMIepaTypa, BiaxHocTs. Poronepuoausm. [Ipucnocobnenns opraHu3MoB K IeHcTBUIO abnoTHueckux GakTopoB. bruonornueckue
PUTMBI.



Buornueckue daxkropsl. Bumsl OMOTHYECKUX B3aMMOJICHCTBUI: KOHKYPEHIMS, XUITHAYECTBO, CHMOKO03 U ero ¢opmel. [lapasutism, koomepanus, MyTyaau3m,
KOMMeEHCaJIN3M (KBapTHPAHTCTBO, HAXJICOHUMYECTBO). AMEHCANN3M, HEUTpanu3M. 3HaueHne OMOTHUECKUX B3aUMOJICHCTBUH ISl CYIIIECTBOBAHUS OPTaHU3MOB B
MPHUPOAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTHKH MOMy . OCHOBHBIC MOKa3aTeNH MOMYJISIIIMN: YACIEHHOCTD, INIOTHOCTD, POXKAaEMOCTh, CMEPTHOCTE, MPUPOCT, MUTpalys. JnHaMuka
YHCIICHHOCTH MOMYJISIINN U €€ PETYIALus.

Hemoncmpayuu:

Hopmpemwi: A. T'ymbonpar, K.®@. Pynbe, D. ['ekkens.

Tabruywr u cxemwi: xapra «[Ipupoaabie 30061 3eminy, «Cpeapl 0OuTaHUS OpraHU3MOBY, «DoTtoneproan3my, «[lomynsuum», «3aKOHOMEPHOCTH POCTa YUCICHHOCTH
MOMYJSIMKA HHPY30puH-Tydenbkny, «[Iuiessie nenu».

Jlabopamopnsie u npaxmuueckue pabomoi:

JlabopaTtopnas padota Ne 3. «Mopdosnorudeckre 0COOSHHOCTH PACTCHHIA U3 Pa3HbIX MECT OOUTAHUSD).

Jlaboparopnast pabota Ne 4. «BnusiHre cBeTa Ha POCT M Pa3BUTHE YSPEHKOB KOJIEYCay.

[TpakTuueckas padora Ne 2. «[Toacu€r MIOTHOCTH MOMYJISIMI pa3HBIX BUIOB PACTECHHIT.

Tema 4. Coo61mecTBa U IKOJTOTHYECKHE CHCTEMBI

Co00111eCTBO OpraHu3MOB — OuoreH03. CTPYKTYpbl OMOIIEHO3a: BUJIOBas, IPOCTPAHCTBeHHAs, Tpoduueckas (muieBas). Buapi-moMmuuanTsl. CBs3u B OHOIICHO3E.
Jkonoruyueckue cucrteMsl (3kocuctembl). [TonsTre 00 3KocHcTeMe U OuoreoneHo3e. OyHKITMOHAIBHBIE KOMIIOHEHTBI 9KOCHCTEMBI: TIPOYIIEHThI, KOHCYMEHTHI,
penyienTbl. KpyroBopoT BEIIEeCTB U MOTOK SHEPTUU B dkocucTeme. Tpodudeckue (MUIIEBbIe) YPOBHU 3KOCUCTeMBI. [1uieBbie ey u ceru. OCHOBHBIC TIOKA3aTEH
9KOCUCTEMBI: OHOMacca MPOAYKIHH. JKOIOTMUECKHE THPAMH/IBL: TIPOJIYKIINH, YACIEHHOCTH, OnoMacchl. CBOMCTBA IKOCHCTEM: YCTOWYMBOCTD, CAMOPETYJISIIIHS, PA3BUTHE.
Cyxkieccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCHCTEMBI 03€p U peK. DKOCHCTEMa XBOHHOTO MM ITMPOKOIMCTBEHHOTO Jieca.

AHTPOIIOTeHHBIE SKOCHCTEMBI. ATPOIKOCHCTEMBL. Y pO0IKOCcHCTEMBI. bronornueckoe n X039HCTBEHHOE 3HAUEHNE arpPOdIKOCHCTEM U ypOoskocucTeM. bropasHoobpasue
Kak (haKTOp YCTOMIMBOCTH dKocucTeM. CoxpaHeHre OMOJIOTHIECKOTro pa3Hoo0pas3us Ha 3eMIre.

VYyenune B.W. BepHaackoro o ouocdepe. I'panuiibl, coctaB u cTpykTypa orochepsnl. JKupoe BeriecTBo U ero Gpyukimu. OcodeHHocTr onocdepsl Kak riao0aibHOM
sKocucTeMbl. JlnHaMrudeckoe paBHOBeCHE U 00OpaTHas CBs3b B Onocdepe.

KpyroBopoThI BemecTB 1 OMOTeOXUMHUIECKUE ITUKITBI DJIEMEHTOB (yTieposa, a30Ta). 30HaIbHOCTh Onocdeprsl. OCHOBHBIC OMOMBI CYIIIH.

YenoedecTBO B Onocdepe 3eMin. AHTPOIIOreHHBIe H3MEHEHUs B Onocdepe. [ 1006anpHbIe 3K0TOTHYECKUE TTPOOIICMEL.

CocymectBoBaHUe MPUPOIBI 1 YernoBedecTBa. CoxpaHeHue Onopa3HO00pas3nsi Kak OCHOBA YCTOMYMBOCTH Onocdeprl. OCHOBA PaIliOHAIBHOTO YIIP aBJICHUS TPUPOTHBIMHU
pecypcaMu ¥ MX MCIONb30BaHue. J|OCTHKEHNST OMOIOTHH U OXpaHa MIPUPOJIBI.

Hemoncmpavyuu:

Hopmpemsi: A.Jlx. Teacnan, B.H. Cykaués, B.W. BepHaackuii.

Tabnuywsl u cxemwl.: «llumessie nenm», «bruorneHos3: coctaB u cTpykrypay, «lIpupoaasie coodmectBay, «llemn mutanns», «komorndeckas nmupamuaay, «buocdepa n
YENOBEK», «IKOCUCTEMA IIUPOKOIMCTBEHHOI O JIeca», « IKOCHUCTEMA XBOMHOrO Jiecay, «bruorneHos3 Bogoémay, « ArpoueHosy, «IIpuMepHble aHTPOII Or€HHbIE BO3ACHCTBUSA
Ha IpUPOAY», «BaskHel e NICTOUHUKH 3arps3HEHMsI BO3/IyXa U TPYHTOBBIX BOI», «[louBa — BaxkHelas cocrapistomias Onochepbr», «DakTopsl Jerpaiallii IOYBY,
«[lapauKoBbIi 3pPexT», «DakTOphl paTuOoaKTUBHOTO 3arps3HeHus ouocheps», «O0mas cTpykTypa duochepsr», «Pacmpocrpanenue Ku3HA B buocdepe», «O30HOBBIN
akpaH Ouochepsr», «Kpyrosopot yriepoaa B 6uochepe», «KKpyroBopoT a3ora B mpupoze».

O6opynoBanue: Mojieb-anTuuKanus « T unmmaasie OnoIeH03b», repbapuii «PacTurensHbie coo0mecTBa», KomueKiuu «bromnenosy, « BpenquTenu BaXHEHII X
CENTbCKOX03HCTBEHHBIX KYIbTYPY, repOapru U KOJUIEKIIUY PACTEHUH W )KUBOTHBIX, IPUHAIISKAIINE K PA3HBIM YKOJIOTHYECKUM TPYIIaM ofHOro BuAa, KpacHas kaura
Poccuiickoit ®eneparum, n300pakeHUs OXpPaHIEMBIX BUIOB PACTEHHIA U JKUBOTHBIX

TemaTH4eckoe IVIAHUPOBAHME M0 NpeaMeTy «ouosorus» 10 kiaacc



Ne i/ HaumenoBanmue Koym4yecTBO 4acos OcHOBHBIE BUIBI 1eATeJIbHOCTH Buabl n JJIeKTPOHHBIE
pa3ieJIoB U TeM Bce | Kon| JIa6 | ITpa ¢hopmeb1 (uudpossie)
NPOrpamMMbl ro |Tpo |opa |kTH KOHTPOJI o0pa3oBaTesibHbIC
JBH | TOp | 4ec i pecypchbl
bl€ | HbIE | KuE
pab | pab | pab
OTBI | OTHI | OTHI
1 bBuosnorus kak Hayka. |2 1 [PackpeiBaTh cofepaxaHUe TEPMUHOB U NOHATUI: Y CTHBIN Poccniickast anekTpoHHas IKOJIA:
Hay4YHOE MHPOBO33pEHHE, HAyYHAs KAPTUHA MHUPA, orpoc https://resh.edu.ru/
1.1. buosnorus B cucreme 1 Hay4HBIH METOJ, TUIIOTE3a, TEOPHUs], METObI [Mu¢poBoii oOpa3oBaTeNbHbIN
HayK. WcClIeIOBaHMs. XapaKTepH30BaTh OMOJIOTHIO KaK koHTeHT: https://educont.ru/
HayKy, €€ MECTO M POJIb CPEH IPYTHX €CTECTBEHHBIX
Hayk. [lepeuncnsate pasznensl OMOJIOTHH B
COOTBETCTBUE C 00bEKTAMU U3YUEHHUSI.
HasbiBaTh BaxkHEIIME OTpacau OMOJIOTHYECKUX
3HAHUH U 3a7a4n, crosmme nepen ouosnorueit XXI B.
1.2. MeToabl MO3HAHUS 1 1  [PackpsiBaTh cofepxaHue TEPMUHOB U OHATHI: [1P Menuareka [IpocBemenus
YKHBO ITPUPOIBI HAYYHBIA METOI, METO/IbI MCCIICIOBAHHSL. https://media.prosv.ru/content/
XapakTepru30BaTh OCHOBHBIE METOAbI MIO3HAHUS )KUBOU
NpUpObl: HAOIIOICHHUE, SKCIIEPUMEHT, OIIUCAHUE,
n3MepeHue, Kiaccudukanus, MoAeIMpPOBaHNUE,
CcTaTUCTHYECKass 00pabOTKa TaHHBIX.
2 ’KusBble cucrembl 1 ux | 1 PackpeiBaTh cofepKaHUE TEPMUHOB U IOHATU: Munu- Poccniickast 3nekTpoHHas LIKO0JIA:
opraHuzanus cucTema, OMOJIOTHYECKAasi CUCTEMA, DJIEMEHThI [POCKT https://resh.edu.ru/



https://resh.edu.ru/
https://educont.ru/
https://media.prosv.ru/content/
https://resh.edu.ru/

2.1

buosgornueckue
CHUCTCMBI, Hpoueccm " HUX
M3y4CHUE

CHCTEMBI, CTPYKTypa OMOCHCTEMBI, CBOMCTBA JKHBBIX
cHcTeM, OOMEH BEIIEeCTB, Pa3MHOXKEHHUE, POCT,
[pa3BUTHE, HACIEACTBEHHOCTh, N3MEHYHUBOCTb,
pa3apakuMOCTb, SJHEPrO3aBUCUMOCTb, YPOBHHU
OpraHu3aluM )KU3HU (OnocucTeMm). XapakTepu3oBaTh
PUHIUIIBI OPraHu3auyd OMOCHCTEM: OTKPBITOCTD,
BBICOKAS YIOPSI0YEHHOCTh, CAMOPETYIISIIHS,
nepapxXuyHOCTh. [lepeuncnars yHuBepcaabHbIe
CBOCTBA JKUBOTO: €JMHCTBO XMMHUYECKOTO COCTABa,
pa3apakuMOCTh, IBKEHHE, TOMEOCTa3, POCT U
[pa3BUTHE, HACIEICTBEHHOCTh, H3MEHYNBOCTD,
PBOJTIONNS (MTPUCTIOCOOIEHUE K U3MEHSIOIIUMCS
ycrnoBusiM). [IpuBoauTh nmpumepsl OMocucTeM pa3HOTO
YPOBHSI OpPraHU3aIMU U CPABHUBATH MPOSIBIICHUS
CBOWCTB JKMBOTO Ha Pa3HBIX YPOBHSX.
XapakTepr30BaTh OCHOBHBIE MTPOIIECCHI, TPOTEKAOIITHE
B OMocucTeMax: 0OMEH BEIECTB U MPEBpaIIcHUE
PHEPTHH, CAMOBOCIIPOU3BEICHUE, CAMOPETYJISIIHS,
pazButre. CoOroaaTh mpaBmiia OEpekHOTO
OTHOIICHHUSI K )KUBOI NMPUPOJIE.

OLEHOYHBI
1 JIUCT

[Tudposoii 0O6pa3oBaTeIbHBIN
koHTeHT: https://educont.ru/

Memuareka  IIpocsenieHus
https://media.prosv.ru/content
/

XNMHYECKHH COCTAB U
CTPOEeHUE KJIeTKH

PackpriBath copepkaHue TEPMUHOB U IOHSTUI:
AJIEMEHTHI-OMOTEHBI, MAKPO3JIEMEHTHI,
MUKPOAJIEMEHTHI; MUHEPAIbHBIC BEIIECTBA, MOJICKYJIa
BOJIbI KaK JTUTIOJIb, BOJIOPOIHBIC CBSI3H;
ruapoduiibHBIC ¥ THIPOGOOHBIE BEIIECTRA.
Jloka3bIBaTh €MHCTBO JIEMEHTHOTO COCTaBa Kak
OJIHO U3 CBOWCTB JXMUBOTO. PacnipenensaT XuMHUYECKHe

3.1

XUMHYECKUN COCTaB
kieTkd. Bona n
MUHEpPaIbHBIE COJIH.

QJICMCHTHI 110 I'pylIiaM B 3aBUCUMOCTHU OT
KOJIMYCCTBCHHOI'O IIPCACTABUTCIILCTBA B OPraHU3ME;
XapaKTCPHU30BaATh POJIb OTACIIBbHBIX 3JICMCHTOB.
BBISBISTH CBSI3B MCKIAY COCTaBOM, CTPOCHUCM
MOJICKYJIbI XUMHUYCCKOTO COCIUHCHU U CT'O

(GYHKIUSAMU B KIIETKE.

NP

Poccuiickas snexTpoHHas IIKOJIA:
https://resh.edu.ru/
[udposoii 06pazoBaTeNbHBIN
koHTeHT: https://educont.ru/
Menuareka [IpocBenienus
https://media.prosv.ru/content/|
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3.2 benku. Cocras u PackpsiBaTh conep:kaHuE TEPMUHOB U ITIOHATUN: Tecr Poccuiickast anekTpoHHas IIKOJIA:
CTpoeHue OeIKoB OeIKU, IOJIMMEPhl, MOHOMEPBI, AMUHOKHUCIIOTHI, https://resh.edu.ru/
HNENTUAHASA CBA3b, HOJUICITU, ACHATYpPALIMSL. [Tudposoii 00pa3oBaTEIbHBIN
XapakTepru3oBaTh OCJIKH KaK KJIACC OPraHuIeCKUX koHTeHT: https://educont.ru/
COCIMHEHUH; KITacCU(DUIIUPOBATH UX 10 CTPOCHHIO Megmuateka lNpocseweHunn
(rmoOynsipaBIe U GUOPUILTAPHBIE OCIIKH), IEPEUNCIISTh https://media.prosv.ru/content/
U XapaKTepru30BaTh QYHKIMH OCIIKOB.

3.3 DepMeHTHI — PackpsiBaTh conep:kaHue TEPMUHOB U ITIOHATUN: JIP Poccuiickast anekTpoHHas IKOJIA:
OMOJIOTUYECKHE (epMEHTHI, aKTHBHBIN IISHTP, CyOCTpaTHAS https://resh.edu.ru/
KATaJIN3aTOPbI CHEU(PUIHOCTh, KOPEPMEHTBI, OETKN-aKTUBATOPHI U [Mu¢poBoii oOpa3oBaTeNbHbIN

OeNKU-UHTUONTOPHI. YKa3bIBaTh OTIINYHS (DEPMEHTOB KoHTeHT: https://educont.ru/
OT HEOPraHUYECKUX KaTanu3aropoB. OOBACHATH poJib Meguateka MNpocseLueHus
dbepMeHTOB B (QDYHKIIMOHUPOBAHUHU KUBBIX CUCTEM, B https://media.prosv.ru/content/
MIPOMBIIIIJIEHHOCTH, B MEIULIMHE, B TIOBCETHEBHOM
YKU3HU YeJIOBEKa.

3.4. YreBoasl. JInmnuab PackpsiBaTh conep:kaHue TEPMUHOB W ITIOHATHN: 3auer Poccuiickast aeKTpoHHast IITKOJIA:

YTIICBOJIbI, MOHOCAXAPHU/IBI, JHCAXaPUIBI,
ToJMcaxapuapl, TIIFOK03a, pudo3a, 1e30Kcuprbo3a,
caxapo3sa, JJakT03a, MaJIbT03a, IIeJUTF0JI03a
(kmeT4arka), Kpaxmal, TIIMKOTeH; JTUTHIBI,
TPUTIIHIICPUBI (KUPBI, Macia), pochoaunuasl,
cTepoupl. XapakTepru30BaTh YIIACBOIbI, JIUITHIBI KaK
KJIaCC OPTaHUYECKUX COCTUHEHUM.
KnaccuduuupoBath yriieBobl U JIAMUIBI 10
CTPOCHUIO; IEPEUUCIIATh (PYHKIIUU YIIIEBOJIOB H
aunuaoB. CXeMaTH4ecKu H300pakaTh CTPOCHUE
MOJICKYJI YTJICBOJIOB, JIUIIHIOB

https://resh.edu.ru/
[udposoii 06pazoBaTenbHBIN
kouTeHT: https://educont.ru/
MeauaTteka NpoceeweHna

https://media.prosv.ru/content/
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3.5 HyxknenHoBbIE KHCIIOTBI. PackpsiBaTh conep:kaHuE TEPMUHOB U ITIOHATUN: Tecr Poccniickast anekTpoHHas IIKOJIA:

ATD ne3okcupudonyknenHonas kuciora (JJHK), https://resh.edu.ru/
pubonyxiiennoBas kucnora (PHK), Hykineotun, [{udpoBoii 0Opa3zoBaTeNbHBIH
MOJIMHYKIICOTH/THAS LIEMb (TOJIMHYKJICOTH), koHTeHT: https://educont.ru/
KOMIUIeMeHTapHOCTh, pyHKIuH JJHK (xpanenue u Mepauateka MNpocseLyeHna
nepenayda HacJlIeACTBEHHOU I/IH(l)OpMaL[I/II/I); Buasl PHK https://media.prosv.ru/content/
(naOpMaMOHHas, TPAHCHIOPTHAS, pUOOCOMAITbHAs ),
aneHosuHTprdochar (ATD), Makpospruueckast CBs3b.
XapakTepu3upoBaTh HyKJICHHOBBIE KHCIOTHI KaK
XUMUYECKHE COCTMHEHUST M HOCHTEIH
HacJieICTBeHHOM nHpopmanuu. OTmMedatsb
0COOEHHOCTH CTPOEHHSI MOJIEKYJ HYKIIEHHOBBIX
kuciaot (AHK, PHK) u AT®. Cxematuuecku
n300pakaTh CTpOEHUE HYKICOTHUIOB, MOJICKYIT
HYKJICMHOBBIX KUCJIOT, AT®.

3.6. Hcropus n meTopl PackpsiBaTh conep:kaHuE TEPMUHOB W ITIOHATHN: IIpoekT | Poccuiickas snekTpoHHas IIKOJIA:
H3YUYEHHS KIIETKH. KJICTKA, [IUTOJIOTHST; PACKPBIBATH COJICPIKaHUEC https://resh.edu.ru/
Kiterounas teopust MOJIO’KEHHUH KJIIETOYHOU TeopuH. [lepeunciars u [MudpoBoii 0Opa3zoBaTenbHbIH

XapaKTepU30BaTh OCHOBHBIEC METO/IbI H3YyUCHHSI koHTeHT: https://educont.ru/
KJIETKH: (TIPUTOTOBJICHHUE CPE30B, OKpPAITUBAHUE, Megpmateka lNpocseLieHna
MHKpPOCKOIIMPOBaHKE, LEHTPU(YTrHPOBAHHE, https://media.prosv.ru/content/
KYJIbTUBUPOBAHHUE KJIETOK U TKaHel).

3.7. Knerka kak nenocrtHas PackpeiBath copepkaHue TEPMUHOB U IOHSTUI: TepMuHOJI| Poccuiickas snekTponnas IIKOJIA:

KUBasl CUCTEMa KJICTKH (3yKapHOTHYECKasl, IPOKAPHOTHIECKAs ), ormuecku | https://resh.edu.ru/
rIa3MaTryeckas MeMOpana (Iia3zMaieMma), i qukrant| LludpoBoit 06pa3oBaTeIbHBIN
IIMKOKAJIMKC, TPAHCIIOPT BEIIeCTB (ITaCCUBHBIM, koHTeHT: https://educont.ru/
AKTUBHBIN), SHAOIHUTO3 ((harouTo3, MMHOIKMTO3), MegamaTeka MNpocselyeHns
9K301IMTO3, KJIETOYHAs CTeHKa, Hykieona. CpaBHUBATH https://media.prosv.ru/content/
MEX1y cO00i IyKapHOTHUYECKUE U TPOKAPHOTUYECKHE
KJIETKU; OTMEYaTh CXOJICTBO U PA3IMuus B CTPOCHUH
KJIETOK OaKTepuil, )KUBOTHBIX, PACTCHUN U TPHOOB.

3.8 Crpoenue PackpeiBaTh conepxaHie TEPMUHOB U IOHATUH: JIP Poccuiickas seKTpoHHas IIKOJIA:
YKapUOTHIECKOU [UTOIIa3Ma, OPTaHOUIbI, SHOIIa3MaTHIYeCKas CeTh https://resh.edu.ru/

KIIETKH (BI1C), anmapart ['o1bKH, IN30COMBI, BAKYyOJIb, [Tudposoii 0Opa3oBaTeIbHBIN

MUTOXOHJIPUH, TIACTU/IBI (XJTIOPOTLIACTHI,
XPOMOILIACTHI, JIEUKOILIACTHI), PUOOCOMBI,
MUKPOTPYOOUKH, KIIETOYHBIH EHTP (LIEeHTpOoCcOMa),
PECHUYKH, KTYTHKH, BKIIOUCHHSI, SIIPO, SAepHAT
000J104Ka, KapuoTUIa3Ma, XpOMaTHH, SIPHIIIKO,

koHTeHT: https://educont.ru/
Mepamuateka lNpoceeweHunn

https://media.prosv.ru/content/
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XpoMOocoMBI. ONUCBIBaTh CTPOEHUE IYKAPHOTUYECKOU
KJIETKH 10 U300paKEHUSIM U Ha MUKPOIIpenaparax;
KJIacCU(UIIMPOBATh OPraHOU B B 3aBUCUMOCTH OT
0coOeHHOCTEH UX cTpoeHHs (0 JHOMEMOpaHHBIE,
IByMeMOpaHHbIE, HeMEMOpaHHbIE); OIUCHIBATh
(YHKIIUH Ka)KJ0TO OPraHOM A B KIIETKE.
XapakTepr30oBaTh KJIETOUYHOE SIJIPO KaK MECTO
XpaHeHus, nepeaayu (yABOCHUE XpOMOCOM) U
peanu3anuu (TPAaHCKPHUIILINS) HACIEICTBEHHON
uHpopmMaluu Ki1eTku. IlepeuncnsaTe 1 onuckIBaTh
KOMITOHEHTHI si/ipa U uX QpyHKIUY;

CxemaTHuHO M300pakaTh CTPOCHUE PACTUTEIBLHOU 1
XKUBOTHOM KJIETKU. OOBACHATH OMOJIOTUYECKOE
3HaYEHHUE TPAHCIOPTA BEIIECTB B KIIETKE.

KuzHeneaTeJIbHOCTHL
KJIETKH

4.1.

OOMeH BeEILEeCTB.
IInactuueckuii oOMeH.
doTocuHTE3.
XeMocHHTE3

PackpsiBaTh conepkaHuE TEPMUHOB U ITIOHATHN:
00MEH BEIIECTB U MPEBPAIICHUE YHEPTUH
(MeTabosIM3M), aCCUMMJIALINS, TUTACTUYECKUN OOMEH,
JTUCCUMUJISTINSL, SHEPTETHUECKUiT 0OMeH, (DOTOCHHTE3,
doTonus, GochopunrpoBanue, MEPEHOCUUK
IPOTOHOB, XeMOCUHTE3. OnuchBaTh GOTOCUHTE3,
MPOIECCHI, TPOTEKAIOIIME B CBETOBOM U TEMHOBOM
¢aze. BbISBAATH NPUUMHHO-CIIECTBEHHBIE CBS3U
MEX/1y MOTJIOIIEHUEM COJTHEYHON SHEPTUH
XJIOPODHUIIOM U CUHTE30M MOJIeKya AT®.
CpaBHUBATh UCXOHBIE BEIIECTBA, KOHEUHBIE
MPOJYKTHI M YCIIOBUS MIPOTEKAHUS PEaKI1il CBETOBOI
U TeMHOBOH ¢a3el poTocunrteza; CpaBHUBATDH
dotocunTe3 U Xemocunte3. OLeHNBaTh 3HAUCHUE
dboTocuHTE3a M XEMOCHHTE3a JUIsl )KU3HU Ha 3eMIie

Ycerubiin
3a4er

Poccuiickas anekTpoHHas IIIKOJIA:
https://resh.edu.ru/
[udposoii 06pazoBaTenbHBIN
kouTeHT: https://educont.ru/
MegauaTteka NpoceeweHna

https://media.prosv.ru/content/

4.2

DHepreTudeckuii oOMeH

PackpbiBaTh cojiep:kaHue TEPMUHOB U TIOHSITHIA:
SHEPreTUYEeCKU OOMEH, TJIUKOJIU3, MOJIOYHOKHCIIOE
OpoXkeHue, CIUPTOBOE OpOXKEHUE, OMOJIOTHYECKOe
OKHUCJICHHE, KJIETOYHOE JAbIXaHUe, TUCCUMUIISIINS,
bepmeHT.

XapakTepru3oBaTh 0OMEH BEIIECTB U MPEBPAICHUE
9HEpruu (MeTaboIn3M) Kak OJJHO UX CBOICTB KHUBOTO.
[TepeuncnsiTh 0COOEHHOCTH TIACTUYECKOTO U
JHEPreTHYecKoro oOMeHa B KJIETKe; YCTaHABIUBATh
B3aMIMOCBSI3b MKy HUMHU.

Tect

Poccuiickas snextponHas IIIKOJIA:
https://resh.edu.ru/
[udposoii 06pazoBaTeNbHBIN
koHTeHT: https://educont.ru/
Mepamuateka lNpoceeweHunn

https://media.prosv.ru/content/



https://resh.edu.ru/
https://educont.ru/
https://media.prosv.ru/content/
https://resh.edu.ru/
https://educont.ru/
https://media.prosv.ru/content/

Paznuyath TUITEI 0OMEHA BEIIECTB B KIIETKE:
aBTOTPOGHBIN U reTepoTpodHbIA. ONUCHIBATE 3TAIIBI
HHEPreTHYECKOro 0OMeHa (I0IrOTOBUTEIIBHBIN,
0ECKUCIOPOIHBIN, KUCIOPOAHBIN) M CPAaBHUBATH MX
MEXy cO00i. XapaKkTepru30BaTh PEaKIUU TIUKOJIH3a,
OpO’KEHUs, KIIETOYHOTO JIBIXaHUS; BBISBIISTD
IPUYUHHO-CJIEICTBEHHBIE CBSI3U MEKY INIMKOIU30M,
KJIETOYHBIM JIbIXaHUEM U CUHTE30M MOJieKysn ATO.
CpaBuuBath 3 HEeKTHBHOCTH OSCKHUCIOPOHOTO H
KHCJIOPOJIHOTO 3TaIoB.

4.3. buocunTes 6enka PackpeiBaTh conepxaHue TEPMUHOB U NOHITUMN: TeH, | OLEHOYH | Poccuiickas snektponHas IIKOJIA:
TeHETHUYECKUH KOJI, MATPUYHBIA CUHTE3, piit et | https://resh.edu.ru/
TPAHCKPUIILUS, TPAHCIALMS, KOJAOH, aHTUKOJIOH, [Hudporoii 06pazoBaTenbHBIN
pubdocoMa, eHTpaIbHas J0TMa, MOJIEKYJIIpHAs koHTeHT: https://educont.ru/
ouosorus. Onpenenars CBOWCTBA TeHETUIECKOTO KOIa Mepuateka MNpocseLueHus
(TpI/IH.]'IeTHOCTB, OJHO3HAYHOCTH, BBIPOKIACHHOCTS, https://media.prosv.ru/content/
YHHUBEPCAIHHOCTh, HEMEPEKPHIBAEMOCTb,
HEMPEePBIBHOCTH). ONMHUCHIBATE 3TAITBI peaTH3aIHH
HacJeJICTBeHHO nHpopmariu B kKieTke. CpaBHUBATH
peakuu MaTpuaHOro cunTte3a mojiekyn PHK u Genka
B KJIETKE.

4.4, Hexnerounsie ¢hopmbl PackpsiBaTh conepkaHue TEPMUHOB M IIOHATHMN: Tepmuno| Poccuiickas sekTponHas IIIKOJIA:

KU3HU — BUPYCHI BHPYC, BUPYCOJIOTHS, Karicu, bakTepuodar, BUpyc ormuecku | https://resh.edu.ru/

uMMmyHoaeduiuta yenoBeka (BUY), onkorenHbie i qukrant| LludpoBoit 06pa3oBaTeIbHBIN
BHUPYCHI. XapaKTepH30BaTh BUPYChl KaK HEKJICTOYHYIO koHTeHT: https://educont.ru/
bopMy KU3HU; 0COOEHHOCTU CTPOCHHUS U Mepuateka MNpocseLueHus
JKU3HCACATECIBHOCTU BUPYCOB. OnuceIBaTh https://media.prosv.ru/content/
YKU3HEHHBIN UK BUPYCOB UIMMYHOIeUIIUTA
4eloBeKa; pa3innuath Ha pucynkax BTM ((Bupyc
Taba4HOM MO3auku), ObakTepuodar, BIY.
O60cHOBBIBaTH U COOTIOAATH MEPHI TPODUTAKTUKA
pacrnpoCTpaHeHus: BUPYCHBIX 3a00J1eBaHU
(pecniupatopHble, KeTyA0YHO-KHUIIIeYHbIe, KIEIEeBOI
sanedanut, BUU-undexuns).

5. PasmHoKeHNE U PackpsiBaTh conep:kaHue TEPMUHOB U ITOHATUN: JIP. Poccniickast anekTponHas IIKOJIA:

WHANBHUIYAJIbHOE
pa3BUTHE OPraHU3MOB

KJIETOYHBIN UK, MHTEep(a3a, pelyluInKaus,
XpOMOCOMA, KapUOTHI, TaIJIOWAHBIH, AUIIOUIHBINA

https://resh.edu.ru/
[Tudposoii 0Opa3oBaTeIbHBIN



https://resh.edu.ru/
https://educont.ru/
https://media.prosv.ru/content/
https://resh.edu.ru/
https://educont.ru/
https://media.prosv.ru/content/
https://resh.edu.ru/

5.1

JKu3HEeHHBIN UK
KJIETKHU. [lenenne
KJIETKH. MuTo3

XPOMOCOMHBINH HAbOp, XpOMATHU/Ibl; MHUTO3 €T0 CTa/IUH:

npodaza, meradasza, anadasa, renodasza. OnuceBaTh
YKU3HEHHBIN LUK KIETKU; IEPEUUCIIATH U
XapaKTEepHU30BaTh MEPUO/Ibl KJIETOYHOTO [IUKIIA,
CpaBHUBATh UX MEXTy co00i. ONKUCHIBATh CTPOCHUE
XpPOMOCOM, KapHUOTUIIOB OPTaHU3MOB, CPABHUBATH
XpOMOCOMHBIE HA0OPHI KIIeTOK. CpaBHUBATH CTaUU
MuTO3a. Paznnyars Ha MUKpoOIIpenapaTax U pucyHKax
cTaguu MUTO3a. PackpbiBaTh OMOJIOrMYECKUN CMBICIT
MHUTO3A.

koHTeHT:; https://educont.ru/
Menunareka [Ipocsemenus
https://media.prosv.ru/content/

5.2

DopMBbI pa3MHOKECHHUS
OPraHu3MoOB

PackpsiBaTh conep:kaHuEe TEPMUHOB W ITIOHATHMN:
pa3MHOX€EHHeE, KJIOH, TI0JIOBbIE KJIETKH (FraMeThl),
ANULIEKIIeTKa, CIEPMaTO30M /1, 3UT0Ta, JIEJIEHUE HAJBOE,
MMOYKOBaHHE, CTIOPYISIHS, (pparmMeHTaus,
BEreTaTUBHOE Pa3MHOXKEHHUE, CEMEHHOE
pa3MHOEHHeE, ONbUICHHE, IBOMHOE OTLIOI0TBOPEHHE,
TIOJIOBBIE JKEJIE3bl, CEMCHHUKH, SIMIHUKH,
OTUIOJIOTBOPEHHUE (HAPYKHOE, BHYTPEHHEE).
XapakTepru3oBaTb 0COOCHHOCTH U 3HAUECHUE
0€ecI10J10r0 U MOJOBOr0 COCOO0B Pa3MHOKEHHUSI.
Boiaensate BUbl 0€COIO0r0 pa3MHOKEHUS; BBISBIISTD
B3aUMOCBSI3H MEX Ty opMaMu U CIIocoOamMu
Pa3MHOXKEHHsI, U UX OMOJOTHYECKUM 3HAUECHUEM.
Brnagers npuémamu BereTaTUBHOTO Pa3MHOYKECHHUS
KYJIbTYPHBIX pacTeHUl (Ha MpuMepe KOMHATHBIX).
XapakTepu30oBaTh MOJIOBBIEC KIETKU: AUIEKICTKHY,
CIEPMAaTO30M/Ibl; BBISIBIIATH OCOOCHHOCTH UX
CTPOCHUSI.

OreHouH
BIN JIUCT

5.3.

Meiio3s

PackpeiBaTh conepxaHie TEPMUHOB U IOHATUH:
Mei03, KOHBIOTAIUS XPOMOCOM, TIEPEKPECT
(KpoccHUHTOBEP) XPOMOCOM, TaMEThI.
XapakTepu3oBaTh MeH03 Kak CIoco0 KIETOYHOTO
JICJICHUS]; OITUCBHIBATh MEH03 MO CTaIUsAM; CPAaBHUBATh
cTaauu Meno3a u MuTo3a. Pa3nuuare Ha pucyHKax
CTaIuu MeH03a; pacKphIBaTh OMOJIOTUYECKOE
3Ha4YEeHHE Meio3a.

YceTHBIN
ompoc

5.4.

Oo6pazoBanue u
pa3BUTHE MOJIOBBIX

PaCKpBIBaTL COACPIKAHUC TCPMHUHOB U MOHSATHUH:
TaMCTOI'CHE3, CIICPMATOI'CHE3, OOI'CHE3,
CIIepMaTo30u ., akpocoMa, HﬁHCKHeTKa, MOJISIPHBIC

JIP



https://educont.ru/
https://media.prosv.ru/content/

KJIETOK.
OnuiogoTBOpEHKE

Tesbla. XapakTepru30BaTh 0COOCHHOCTH raMETOreHe3a
y )KHBOTHBIX M €T0 CTAIHNU; TIOJOBBIEC KICTKH
KUBOTHBIX U OTIMCBIBATH MPOIIECC UX PA3BUTHSL.
CpaBHMBATh CLIEpMATOTEHE3 U OOTCHE3.

OnwuceIBaTh OTIOIOTBOPEHHUE, OHOIOTHYECKOE
3HAYCHHE OTIJI0JJOTBOPEHHS

5.5

NupuBunyansHOE
pa3BUTHE OPraHU3MOB

PackpsiBaTh cozep:kaHue TEPMUHOB U ITIOHATHN:
OHTOTEHE3, SMOPHOTEeHE3, 3UT0Ta, APOOIICHHUE,
OracToMepsl, MOpyJia, OacTyia, OJIacTOIeb,
ractpyJsa, Helpysa, OpraHOT€He3; 3apO/IbIIlIEBbIE
JUCTKU: 3KTOJIEpMa, Me30JiepMa, SHTO/IEpMa;
OCTAMOPHOHAIFHOE PAa3BUTHE: MPSIMOE H HENPSMOE
(muuuHOYHOE); MeTamMop(do3, Meracrmopa,
MUKPOCIIOpa, MBIIBIIEBOE 3€PHO, CTIEPMHH,
3apO/IbIIIEBBIN MEMIOK, TBOMHOE OIIJIOJI0TBOPEHHE.
OnpenensTh 3Tanbl SMOPUOHAIBHOTO Pa3BUTHS
XOPIIOBBIX Ha CXEMax M Iperaparax U OMUChIBATh
MIPOIIECCHI, TPOUCXOISIINE Ha KaXKIOM JTarle.
CpaBHUBaTh NEPUOIbI OHTOTEHE3a; MPSIMOE U
HernpsiMoe (JITYNHOYHOE) TOCTIMOPHOHAIBHOE
pa3BUTHE, 3apPOJIBIIIN YEJIOBEKa U IPYTUX XOPJIOBBIX.
OOBACHATH OMOJIOTMYECKOE 3HAUCHUE PA3BUTHS C
MeTamMop(h030M; OTPULIATEIBHOE BIUSHHUE aJIKOTOJIS,
HUKOTHHA U JPYTUX TepaToreHHbIX (PakTopoB HA
pasBuTHE 3apojbliia yenoBeka. OnuchBaTh Mpoliecce
JIBOITHOTO OIJIOIOTBOPEHUS Y IIBETKOBBIX PACTEHUII.

Jlornueck
as
LEII0YKa

HacaencrBeHHOCTDL M
H3MEHYUBOCThL
OPraHu3MoB

6.1.

I'eneTuka — HayKa O
HaCJICACTBCHHOCTH U
HU3MCHYUBOCTH

PackpriBath copepkaHue TEPMUHOB U IOHSITUIA: T€H,
T€HOM, TeHOTHII, ()EHOTHII, XPOMOCOMBI, aJIJICIIbHBIE
T'eHBbI (JUIeNIN), TOMO3UT0Ta, TETEPO3UTOTa,
JIOMUHAHTHBIN TpU3HaK (T€H), PEIECCUBHBIN ITPU3HAK
(reH), uyucras uHUSA, ruopua. [lepedncisaTs u
XapaKTepu30BaTh METO/Ibl T€HETUKH:
TUOPUAOTIOTUUECKHM, IMTOTEHETHUECKUM,
MOJIEKYJSPHO-TEHETUUECKUI; JOMUHAHTHBIE U
pELECCUBHbBIE TPU3HAKU PACTEHUM U )KUBOTHBIX.
[Tosp30BaThCS TEHETUUECKON TEPMUHOJIOTHEN U
CHMBOJIMKOM JJIS 3aIIMCH TCHOTUIIHYECKUX CXEM
CKpEIIMBAHMUS.

Penrenue
3amay

Poccuiickas snexTpoHHas IIKOJIA:
https://resh.edu.ru/
[udposoii 06pazoBaTeNbHBIN
KoHTeHT: https://educont.ru/
Menuateka [Ipoceenienust
https://media.prosv.ru/content/
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6.2.

3aKOHOMEPHOCTHU
HacJleI0BaHUS
MIPU3HAKOB.
Monorubpuanoe
CKpEIIMBaHNE

PackpsiBaTh conep:kaHue TEPMHUHOB U ITIOHATUN:
MOHOTHOPHUIHOE CKpeIuBaHKe, (PeHOTHITHYECKHE
TPYIIBL, THOPHUIOJIOTHYECKUN METO/T, YUCTHIC JINHUH,
JIOMUHUPOBaHUE TEHOB (II0JIHOE, HEMOJIHOE),
pacuierieHre B notoMctBe. OMUCHIBaTh METOIUKY
npoBeneHus ['. Menaenem onbITOB IO U3YUEHUIO
HaCJIeI0BaHMs OJTHOM Maphbl MPU3HAKOB Y TOpoXa
MOCEBHOTO. PackpriBaTh cofiep:KaHne 3aKOHOB
eMHOO00pa3us THOPHIOB TIEPBOTO TIOKOJICHUS H
3aKoHa paciuerieHus. OObSICHITh TMIIOTE3Y YUCTOTHI
ramer. 3amnmuchiBaTh CXeMbl MOHOTHOPHIHOTO
CKpEIIUBaHUS, OOBSICHATh €r0 IUTOJOTHIECKUE
OCHOBBI U pelIaTh FTeHETUYECKUE 3aaUn Ha
MOHOTHOPHTHOE CKPEIINBAHUE.

TCCT

6.3.

Jurnbpuanoe
CKpeIllMBaHUE. 3aKOH
HE3aBUCHUMOTO
HacJeI0BaHUs
MPU3HAKOB

PackpsiBaTh conep:kaHuE€ TEPMUHOB W ITIOHATHN:
JUTUOPUIHOE CKPEIMBAaHUE, aHATU3UPYIOILEe
ckpeniuBanue. OnuceiBaTh onbIThl . Menens no
H3Y4YEHUIO HACIEOBAHUS JIBYX I1ap MIPU3HAKOB y
ropoxa IoCeBHOro. PacKkpbIBaTh coepKaHUE 3aKOHA
HE3aBHCHMOTI'0 HAaCJIEJOBAHUS TPU3HAKOB. IIpuMeHaTs
MaTEMaTHYECKUN PACUeT C MOMOIIBIO METO1a
IIEPEMHOXKCHHSI BEPOSITHOCTEN U 3aIIUCH C TIOMOILBIO
(PEeHOTUMHUYECKHUX PAJIUKAIOB PaCLICIIICHUS
IPU3HAKOB y IOTOMKOB IO (DEHOTHUITY ¥ T€HOTHITY.
3anuchIBaTh CXeMbI IUTMOPUIHOTO CKPELIMBaHMU,
OOBSICHATB €ro LUTOJOIMYECKHE OCHOBBI U peIllaTh
IeHETUYECKUe 3a/1a4M Ha IUTHOpUIHOE CKpEIBaHHeE.

Tect

6.4.

CuemnjieHHoe
HacJIEJOBaHUE
MIPU3HAKOB

PackpeiBaTh conepxaHue TEPMUHOB U IOHITHMN:
CLICTUIEHHOE HACJIEI0BAaHUE NPU3HAKOB,
pPEKOMOMHALMS T€HOB, TEHETHUECKUE KapThl
XpomocoM, Mopranua. Ha3siBate OCHOBHBIE
II0JIO’KEHUSI XPOMOCOMHON TEOPUH HACIEACTBEHHOCTH
T. Moprana; packpsIBaTh cojiepxanue padotsl T.
Moprana 1o cuenjIeHHOMY HacJIeIOBaHUIO T'€HOB U
IIPUYKMHBI HAPYIIECHUS CLECIUICHUS MEXKy T€HAMH.
3anuchIBaTh CXEMBI CKPELIMBAHUS PU CLIETVIEHHOM
HacleI0BaHUH, OOBSICHATH IPUYMHBI PEKOMOUHAIUN
TE€HOB, ONPEAEIIATh YHCIIO IPYIIT CHEIJICHUs T€HOB;

JIP, TIP




6.5.

I'eneTnka mosna.
HacnenoBanue
MIPU3HAKOB,
CLICTUICHHBIX C IIOJIOM

PackpsiBaTh conep:kaHuEe TEPMUHOB U ITIOHATUN:
XPOMOCOMHBIN Ha0OP, ayTOCOMBI, TIOJIOBBIE
XpPOMOCOMBI, TOMOT'aMETHBIN I10JI, TETEPOraMeTHBIN
I10JI, CUEIJIEHHOE C M0JIOM HACJIEA0BAHUE TPU3HAKOB.
OOBACHATH IUTOJIOTUYECKHUE OCHOBBI XPOMOCOMHOTO
MEXaHHU3Ma OIPENICICHUS 0J1a Y Pa3JIMYHBIX
oprann3moB. CpaBHUBATH 3aKOHOMEPHOCTHU
HACJICIOBAHUS MIPU3HAKOB, CLEIJICHHBIX U HE
CICINICHHBIX C IMOJIOM. PemraTs reneTnyueckue 3aaaqan
Ha HACJIEIOBAaHUE CLETUIEHHBIX C MOJIOM MPU3HAKOB.

Tect

6.6.

3MeHYNBOCTE.
Henacnencreennas
U3MEHYNBOCTH

PackpsiBaTh conepkaHue TEPMUHOB U ITOHSATUI:
WU3MEHYMBOCTb, HACIEACTBEHHAs: H3MEHYMBOCTD,
HEHACJIEACTBEHHAs! N3MEHYUBOCTb,
MOJU(PHUKAIMOHHAS U3MEHYHUBOCTb, BapHAIlHOHHBIN
pAl, BapuaHTa, BapuallMOHHAs KpUBasi, IPU3HAK,
HOpMa pEaKI1H, KOJIMYECTBEHHbIE U KAUECTBCHHBIE

npu3Haku. KnaccuduuupoBaTh BUABI H3MEHYUBOCTH U

BBIABIIATE UX OMOJIOTHYECKHE OCOOEHHOCTH.
[Tepeuncnarh cBOMCTBA MOAU(PUKAITMOHHOM
M3MEHUYUBOCTU U OOBSICHATH €€ 3HaUeHue AJIs
opranu3MoB. Pa3nnuaTh KOTUYECTBEHHbIE U
KayeCTBEHHbIE IPU3HAKHU; CTPOUTH BapUAIIMOHHBIH
P, BApUallMOHHYIO KPUBYIO, BBIYUCIISTH CpeIHEE
3HauUEHUE MPU3HAKA.

JIP

6.7.

HaCJ'Ie,Z[CTB CHHasd
HU3MCHYHUBOCTH

PackpriBath copepkaHue TEPMUHOB U OHSATUI:
HacJIeACTBEHHAs! N3MEHYNBOCTb, KOMOMHATHBHAS
M3MEHUYUBOCTh, MyTAIllAOHHASI U3MEHYUBOCTh, MYTaHT,
MYTAalMU: T€HHbIE, XPOMOCOMHbIE, TEHOMHBIE;
MOJUIUIOUINS, aHEYIUIOUINSI, MyTareHbl.
XapakTepu30oBaTh HACJIEICTBEHHYIO H3MEHUNBOCTB;
dbopMynupOBaTh 3aKOH TOMOJIOTHYECKUX PSAOB B
HacleacTBeHHoM n3menunBoctyu H. M. BaBunoBa u
OOBACHATE €r0 3HAUEHHE JUIs1 OMOJIOTHU U CENEKIIUU.
Knaccudummposars MyTanuu: TeHHbIE,
XPOMOCOMHBIE, TECHOMHBIE U IPUBOUTH IIPUMEPHI
myTtanuid. OObSICHATH MPUUMHBI BOSHUKHOBEHUS
MyTalui, poib GpakTopoB-myrareHoB. CpaBHUBATH
BUJIbI MYTALlMi1; BBIABJIATH IPUYMHBI HACIIEICTBEHHOU
M3MEHUYHUBOCTH, UICTOYHUKHU MYTareHOB B

JIP u I1P




OKpyXxarolen cpesie (KOCBEHHO). XapaKTepru3oBaTh
BHCAJACPHYIO HACJICACTBCHHOCTb U HSMCHUYHUBOCTD.

6.8.

T'eneTuka uenoBeka

PackpsiBaTh conep:kaHue TEPMUHOB U ITIOHATUN:
KapUOTHUII YEJIOBEKA, IUTOI€HETUYECKUIT METO,
reHealoTNYeCKU METOJ], POJIOCIOBHBIE,
OJM3HELOBBIM METO/I, HaCJICACTBCHHBIC O0JIC3HH:
(MOHOTEHHBIE, C HACJIEACTBEHHON
IPEIPACIION0KEHHOCTHIO, XPOMOCOMHBIE), MEUKO-
FE€HETUYECKOE KOHCYJIbTUPOBAHHUE.

[lepeuncnsiTb 0COOEHHOCTH U3YUEHUS TEHETUKH
YeJI0BEKa; IPUBOIUTh PUMEPBI HACJIECTBEHHBIX
0oJe3Hel YenoBeKa, XapakTepru30BaTh METOIbI UX
npoduIakTuK; 000CHOBBIBATH 3HAYEHHE MEIUKO-
F€HETUYECKOTO KOHCYJIbTUPOBAHMUSL.

BbIsIBIISATE ¥ CpaBHUBATH MEX1y COOOW JOMUHAHTHbBIE
U pellecCUBHbIE MPU3HAKU yesnoBeka. CoCcTaBiIsTh U
aQHAJIM3HPOBATH POJIOCIOBHBIE YEJIOBEKA.

ITP

Cenexuus
OPraHu3MoOB, OCHOBBI
OMOTEXHOJIOTHH

7.1.

Ceneknuus KaK Hayka 1
poriecc

PackpriBaTh conepxaHue TEpPMUHOB U TOHSITUMN:
CeJIEKIIMSI, COPT, MOPOoAa, TaMM, JOMECTUKALIUS,
WJIA OJIOMAIIIHUBAHUE, IIEHTPBI MHOTOOOpa3us U
MPOUCXOXKACHUS KYJIbTYPHBIX PACTEHUN U
JKHBOTHBIX, THOPUIN3AITHS, HCKYCCTBEHHBIN OTOOD.
HasbiBaTh 1 cpaBHUBAaTh OCHOBHBIE 3TAIbl PA3BUTHUS
cenekuunu. M3narate yuenue H. 1. BaBuiiosa o
LIEHTpaX MPOUCXOXKIACHUS KYJIbTYPHBIX PACTCHU;
pa3iuyarh LEHTPHI Ha KapTe MUPA, CBSI3bIBATh UX
MECTOIIOJIOKEHHE C OYaraMy BO3HHUKHOBEHUS
JipeBHEUIMX 1uBHIIM3aii. CpaBHUBATh cOpTa
KYJIbTYPHBIX PACTE€HHH, MOPOJbI TOMAIIHUX
’)KMBOTHBIX U UX JUKHUX MpeakoB. O1eHuBaTh poJib
CEJICKIIUU B 00ECTICYeHUN MPOIOBOJIbCTBEHHOM
0€30I1aCHOCTH YEJIOBEYECTBA.

Muun
MPOEKT

Poccuiickas anekTpoHHas IITKOJIA:
https://resh.edu.ru/
[udposoii 06pazoBaTebHBIN
koHTeHT: https://educont.ru/
Menuareka [IpocBemenns
https://media.prosv.ru/content/|

1.2.

Meroas! U JOCTHKEHHUS
CEJICKLIUU PACTCHUN U
YKUBOTHBIX

PackpeiBaTh conepxaHve TEPMUHOB U IIOHATUN:
HCKYCCTBEHHBII 0TOOp, MaccoBbIii 0TOOD,
WHJVMBUAYaJIBbHBINA OTOOD, SKCTEPhED,
OJIM3KOPOICTBEHHOE CKpEIIMBaHUE, YUCTas JTUHUS,
IreTEPO3UC, HEPOJCTBEHHOE CKPEIIMBAHUE,
HCKYCCTBEHHBIM MYTAarcHe3, MOJIUIIJIONUIbL.
CpaBHuBaTh (GOPMBI HCKYCCTBEHHOT0 0TOOpa

Tect



https://resh.edu.ru/
https://educont.ru/
https://media.prosv.ru/content/

(MaccoBOro U UHAUBUIYAITBHOTO), BUJbI
rubpuau3anud (OJIU3KOPOICTBEHHON U
OTHAJICHHOM ), CIIOCOOBI TTOTYyYEHUS MOJIUTUIONIOB.
[TpuBOIUTH TPUMEPHI JOCTUKEHUIN CEJICKIIUHU
pacTEHUH U )KUBOTHBIX.

7.3.

buorexnomorusa xak
0Tpacib IPOU3BOJICTBA

PackpriBaTh conepkaHue TEPMUHOB U IOHSITUN:
OMOTEXHOJIOTHS, KJIIETOUHAs! NH)KEHEpUsl, TeHHas
HMH)KEHEPUsl, KITIOHUPOBAHUE, TPAHCTEHHbIE
opranusmsl, MO (renernuecku

MO (PUINPOBAaHHbIE OPTaHNU3MBbl).
Xapaktepu3oBaTh OMOTEXHOJIOTHIO KaK OTpacib
IIPOM3BOJCTBA, OCHOBHBIE IOCTU)KEHUS
OMOTEXHOJIOTHH B 001aCTU NPOMBIIIEHHOCTH,
CEJIbCKOTO XO35MCTBa U MEAUIMHEI. [lepeuncisaTe u
XapaKTepU30BaTh OCHOBHBIE METO/IbI U JIOCTHXKEHUSI
ouonnx)eHepun. OOCYX1aTh IKOJIOTUIECKUE U
STUYECKHE acCleKThl HEKOTOPBIX HCCIIeIOBAaHUM B
00s1acTu GMOTEXHOJIOTUH (KJIOHUPOBaHUS,
HCKYCCTBEHHOI'O OIUIOOTBOPEHUS, HAITPABICHHOTO
W3MEHEHUS F'€HOMAa U CO3JaHus TPAHCT€HHBIX
OpPTraHU3MOB).

O11eHOYH
BbIU JTUCT

Peszepn

Htoro yacos
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TemaTnuyeckoe MIaHUPOBAHUE O NpeaMeTy «OnoJorus» 11 kiace

[peACTaBICHUI 00
DBOJIIOLIUH

cUCTeMaTHKa, €CTECTBEHHbIN U HCKYCCTBEHHBIN 0TOOP.
XapakTepru30BaTb OCHOBHBIE 3BOJIIOLMOHHBIE UJIEH,
KOHLENIIMY U TEOPUH; CPAaBHUBATD B3TJIAAbl HA BUI U
beosronuio K. JIunnes, XK.b. Jlamapka, Y. /lapBuna.
OuenuBats BKiaja JIMHHES B pa3BUTHE CUCTEMATHKU U
OOBSICHATH IPUHIMUITEI OMHAPHONW HOMEHKJIATYpBHI.
XapakTepu30BaTh COAEPKAHUE U 3HAYCHUE
pBomonMoHHOM koHuenuuu JK. b. Jlamapka.
OneHuBaTh €CTECTBEHHO-HAYYHBIE U COLIMAIIBHO-
PKOHOMUYECKHE MPEANOCHIIKA BOSHUKHOBEHUS
PBOIOLMOHHON Teopun Y. JlapBuHa. PackpbiBaTh
CoJepKaHue dBOIIOLUOHHOM Teopun Y. JlapBuHa;

CpaBHUBATh HEONPEACIIEHHYIO U ONPENEIEHHYIO

Ne HaumeHnoBanue KosmvecTBo 4acoB OcHOBHBIE BU/IbI 1€AATEJIbHOCTH Buapl u | diekTpoHnblie (Hn¢poBbIe)
n/ pa3/ieJioB M TeM Bce | Kon| JIa6 | ITpa ¢opmb1 | 00pasoBaTebHBIE pecypChl
n NMPOrpamMMabI ro |Tpo |opa |ktH nposep
JIBH | TOp | 4ec Ku
bIC | HBIC | KHE
pab | pab | pab
OTBI | OTHI | OTHI
1 [IBoarouuonnas 9 2 PackpsIBaTh coziepKaHUE TEPMUHOB U ITOHATHMN: 'YCTHBIN | Poccuiickast anekTpoHHast IIIKOJIA:
ouoJiorus PBOJTIONHS, TTEPEX0IHbIE (POPMBI, (PUITOTEHETHYCCKHE  |OTIPOC https://resh.edu.ru/
1.1. [DBosrommsa u meTonpl €€ | 1 PSIbI, BUIBI-3HJIEMUKH, BUIBI-PEIIUKTHI, 3aKOH [Hudporoii o6pazoBaTenbHBIN
M3yUeHUS 3apOIBIIIIEBOTO CXOJICTBA, OMOT€HETHUECKHUI 3aKOH, koHTeHT: https://educont.ru/
TOMOJIOTUYHBIE 1 aHAJIOTMYHBIE OPTaHBI, Menunateka [IpocBemnienus
pPyJIMMEHTapHBIC OPraHbl, aTaBU3MbI. [lepedncisaTh https://media.prosv.ru/content/
OCHOBHBIE 3TaIlbl Pa3BUTHSI SBOJIOIIMOHHON TEOPHUH.
XapakTepru30BaTh CBUJIETENIHCTBA IBOJIIOLINN:
MajcoOHTOJIOTUYECKHE, Onoreorpaduieckue,
PMOPHOJIOTUYECKUE, CPABHUTEIbHO-aHATOMUYECKHE,
MOJIEKYIIIpHO-Onoxumudeckue. [IpuBoauTh mpuMepsbl
MepexoaHbIX (HOPM OpraHU3MOB, (PHIIOTCHETHYECKUX
psinoB. [IpuBoauTs GOPMYTUPOBKH 3aKOHOB
OHOreHETUYECKOTO U 3apOAbIIIEBOI0 CXOICTBA.
1.2. Mcropus pa3Butus 1 PackpbIBaTh cofiepxaHie TEPMUHOB U OHATU: TECT Poccuiickas anekTpoHHast

IKOJIa:

https://resh.edu.ru/

[{udpoBoii 06pazoBaTebHBIN
KOHTEHT: https://educont.ru/
Menuateka [Ipoceenienust
https://media.prosv.ru/content/



https://resh.edu.ru/
https://educont.ru/
https://media.prosv.ru/content/

W3MEHUYHUBOCTh, ECTECTBEHHBIN U UCKYCCTBEHHBIN
0TOOp, GOpMBI OOPHOBI 32 CYIIECTBOBAHHE.

1.3. Bun: xpurepuu u PackpsIBaTh coepKaHUE TEPMUHOB U ITIOHATUN: JIP Poccuiickast 2JIEeKTpOHHAs
cTpykTypa. [lonynsauus MUKPO3BOJIIOLMUS, BUJ, KpUTEPUU BUJA, apeal, [11KOJIa:
KaK Kak 3JIeMEHTapHas MOy, TeHO(DOH I, MyTallui, KOMOWHAIIMY ['CHOB. https://resh.edu.ru/
€AUHHULIA BUJA. XapakTepru30BaTh BUJI KAK OCHOBHYIO [{upoBoii 0Opa3zoBaTeNbHBIM
CUCTEMATUYECKYIO €IMHUIY U L[EJIOCTHYIO KoHTEeHT: https://educont.ru/
OMOJIOTHYECKYIO CUCTeMY. BoiensiTe kputepuu Buaa Menuareka [Ipocsemenns
(Mopdosnoruyeckuii, GU3NOIOTUICCKHIA, https://media.prosv.ru/content/
OMOXUMUYECKUM, TeHETHYCCKUI, YKOJIOTHYECKU,
reorpauueckuit) ¥ NPUMEHSITh KPUTEPUH IS
OTMCAaHNS KOHKPETHBIX BUJIOB. XapaKTepH30BaTh
[MOMYJISIIINIO KaK CTPYKTYPHYIO €IMHUILY BUIA U
BBOIONMH. ONMUCKHIBATh MOMYJIAINIO 10 OCHOBHBIM
MOKa3aTessiM: COCTaB, CTPYKTypa
1.4. |IBwKyIIne CUITBI PackpbIBaTh coepKaHUE TEPMUHOB U IOHSTUI: 3a4eT Pocculickast a1ekTpoHHAast
(37eMeHTapHbIe KOMOMHATUBHASI U3MEHUNBOCTh, MyTalllH, [11KOJIa:
(akTOPHI) IBOITFOLIUN MYTaI[HOHHBIN TPOIIECC, MOMYIAIHOHHbBIC BOJIHBI, https://resh.edu.ru/
peiid TeHOB, U30JISIIHS, MUTPAIUH. [{udpoBoii 06pazoBaTenbHBIN
X apakTepru30BaTh JIEMEHTapHbIE (PaKTOPBI SBOJIOIINH: KOHTEHT: https://educont.ru/
MyTallMOHHBINA POIEeCC, KOMOMHATUBHAS Menuareka [IpocBemienus
W3MEHYHUBOCTD, MIOMYJISIIHOHHBIC BOJIHBI, APEH( reHOB, https://media.prosv.ru/content/
W30JISILIMSL, MATPALIUSL.
Y cTaHaBnuBaTh NPUYUHHO-CIIEACTBEHHBIE CBSI3U
MEX1y MEXaHU3MOM U Pe3ylIbTaTOM JICHCTBUS
MBHOKYIIMX CHJT (RJIEMEHTApHBIX (PAKTOPOB) HBOJIIOLIUN
1.5. |[EctecTBeHHbI 0TOOD U PackpbIBaTh cofepxaHie TEPMUHOB U IOHATHH: Ycrablii [Poccuiickast aneKTpoHHas
ero hopMel eCTeCTBEHHbIN 0TOOp, Oopb0a 3a CyliecTBOBaHUE ONpoC  [HIKOJIA:

OmnucbIBaTh MEXaHU3M JEUCTBHS €CTECTBEHHOTO
oTOOpa. XapakTepru3oBaTh (POPMbI €CTECTBEHHOTO
oTOOpa (IBMXKYIIHMHA, CTAOMIIN3UPYIOIINH,
IM3PYNTUBHBIN) U CPAaBHUBATH UX MEXIY COOOH.
XapakTepu3oBaTh O0PLOY 3a CYIIECTBOBAHUE U
CpaBHUBATh €€ BUbI (MEXBUI0BAs, BHYTPUBHUI0BAs,
6opb0a ¢ HeOIAroNpUATHBIMU (PaKTOpaMH BHEIIHEN

CpeJibl).

https://resh.edu.ru/

LludpoBoii 0Opa3oBaTeIbHBIN
KOHTEHT: https://educont.ru/
Menuareka [Ipocsenienus
https://media.prosv.ru/content/




1.6.

Pe3ynbTaThl SBOIIOLMU:
[IPUCIIOCOOIEHHOCTh
OpPraHu3MOB U
BHI000pa30BaHue

PackpsIBaTh coepKaHUE TEPMUHOB U ITIOHATUN:
pUCIOCOOICHHOCTD, TOKPOBUTEILCTBEHHAS U
[pefocTeperaronias OKpacka, MaCKMpOBKa,
BU000pa3oBaHue.

OnuceiBaTh MEXaHU3M BO3HUKHOBEHUS
PUCTIOCOOIEHUI Y OpraHu3MoB. BBISBIATH 110
N300paKEHUSIM, Ha )KUBBIX U PUKCUPOBAHHBIX
pernapaTrax IpUMepsl MPUCIIOCOOIEHHOCTH PaCTeHUM
1 )KMBOTHBIX K YCJIOBHSIM Cpezibl OOUTaHUS,
TOKa3bIBaTh OTHOCUTEJIBHYIO 11€71€CO00pPa3HOCTh
npucrnocoOaeHuil. XapakTepu3oBaTh CIIOCOOBI
MEeXaHN3Mbl BUJI000pa30BaHNUs; ONIMCHIBATH U
CpaBHMBATh OCHOBHbIE (DOPMBI 3KOJIOTMUYECKOTO U
reorpaduueckoro BuI000pa3oBaHusl.

JIP

Poccuiickast 2JIeKTpOHHAs
[1IKOJIa:

https://resh.edu.ru/

LudpoBoii 0Opa3oBaTeIbHBIN
KoHTEeHT: https://educont.ru/
Menuareka [Ipocsemenns
https://media.prosv.ru/content/

1.7.

Harnpasnenus u nytu
MaKpOIBOJIIOLUI

PackpsIBaTh coziep>KaHUE TEPMUHOB W ITIOHATHN:
MaKpOIBOJIONHNS, (PHIIOTEHE3, OMOIOTUYECKUMA
[porpecc u perpecc, apomopo3, uanoaanTams,
oO11as gereHepanys, aJanTuBHas pajuanus.
XapakTepru3oBaTh (HOPMBI IBOTIOIUHN. BBIABIATH
apoMop(o3bl U UIUOATANTALIMY Y PACTCHUH U
PKUBOTHBIX. CpaBHUBATh OMOJIOTMYECKUI TTPOrpece u
OMOJIOTHYECKH perpecc, apoMopdo3, uanoaganTaruo
1 OOIIYIO JlereHepalnio. BhISBIAT B3aUMOCBSI3U
MEX1y IMMYTSIMU U HAIPaBJICHUSIMH 3BOJIOIUH Y
[pACTeHMI U KUBOTHBIX.

TCCT

Poccuiickas anekTpoHHas IIKOJIA:
https://resh.edu.ru/
udposoii 06pazoBaTenbHBIN
koHTeHT: https://educont.ru/
Mennarteka [IpocBenienus
https://media.prosv.ru/content/

Bo3nukHoBenune n
Pa3BUTHE )KM3HU HA
3emJie

PackpbIBaTh COJCpKaHUE TEPMUHOB U TIOHSTHI:
KpealoHU3M, a0MOT'eHE3, BUTAIU3M, TTaHCTICPMHUS,
0101033, KOalepBaThl, IPOOHOHTHI, CHMOHMOTECHE3.

2.1

M cropust )KM3HU Ha
3emiie 1 METOIbI €€
n3ydeHus. [ umoress
[TPOMCXOKIACHUS )KU3HU
Ha 3emie

XapaKkTepu30BaTh METO/Ibl H3YUEHHS] HCTOPUYECKOTO
npouuioro 3eMiu. [lepeuncnsaTe OCHOBHBIE ATAIIbI
XUMHUYECKON M OMoJiornueckoi sosronuu. M3narare
CoJIepXKaHKUe TUIIOTE3 U TEOPUI BOSHUKHOBEHUSI )KU3HU
Ha 3emiie (KpeallMoHU3Ma, CaMOIIPOU3BOJIBLHOTO
3apOoXAE€HUS (CIIOHTAHHOTO), MAHCTIEPMUHU, TUTIOTE3bI
PHK-mupa). OnuceiBath 3kcniepuments! C. Muepa u
[". IOpu 1o nosryueHu o OpraHM4eCcKuX BEIIECTB U3

HCOPIraHNYCCKUX Hy’TéM a0MOTCHHOI'O CHUHTE3A.

Y CTHBIN
oTIpoc



https://resh.edu.ru/
https://educont.ru/
https://media.prosv.ru/content/

2.2.

(OCHOBHBIC ATaIIbI
BOJIIOIUN
OpPraHMYECKOTO MHpa Ha
3emiie, pa3BUTHUE )KU3HU
10 3paM | IeproiamMm

PackpsIBaTh Colep:KaHUE TEPMHUHOB U ITOHATUI: JOH,
hpa, eproa, apoMopQo3bl, HANOAIANTALNN. 3HATH
[10CJIEI0BATEIILHOCTh JOHOB: KaTapxeu, apxeu,
POTEPO30H, PaHepo30ii; Ip: apxenckas,
[IPOTEPO30MCKas, MaNe030MCKas, ME30301MCKasl,
KallHO30CKas; IEpUOI0B: KeMOPHUICKUA,
OPAOBUKCKHUM, CHITYPUIUCKUH, NEBOHCKUU,
KaMEHHOYTOJIbHBIN, IEPMCKUH, TPUACOBBIN, FOPCKUH,
MEJIOBOM, IMaJI€Or¢HOBBIN U HEOTCHOBBIIA,
AQHTPOTNOI€HOBBIN. XapaKTepru30BaTh OCHOBHBIE
COOBITHS B pa3BUTUU OPraHUYECKOT0 MHpa M0 paM U
nepuoiaM reoJIoTH4eCKO HCTOPUH; 3TAIlbl Pa3BUTHUS
[PACTUTEIBLHOTO U KUBOTHOTO MUpa. Bbraenuth
ri1aBHbIE apOMOP(O3bl PACTEHUN U )KMBOTHBIX.
CpaBHHBATH MEXy COOOM MPEACTaBUTENICH
CHCTEMaTUYECKHUX TPYII OPTaHU3MOB, BBISIBISITh
YepThl YCI0KHEHUS U TPUCTIOCOOICHHOCTH K
YCIIOBUSIM KH3HU.

[1P

Poccuiickas anexkTpoHHas MIKOJIA:
https://resh.edu.ru/

[Tudposoii 0Opa3oBaTeIbHBIN
kouTeHT: https://educont.ru/
Menuareka IIpocsenienus
https://media.prosv.ru/content/

2.3.

CoBpeMeHHas cucrema
OpraHMYECcKOTo MHpA.

PackpbiBaTh cofep:kaHuE TEPMUHOB U TIOHSATHMA:
CUCTeMaTHKa, UCKYCCTBEHHAsI U €CTECTBEHHAs
kiaccudukaiys, OnHapHas HOMEHKIIATypa, TPUHITUTT
MEPApXUYHOCTU. XapaKTepU30BaTh COBPEMEHHYIO
CUCTEMY OPraHMYECKOTO MHUpa

Y CTHBIN
oTIpocC

2.4.

JBOJIIOIIUS YeJI0BEKa
(aHTpOIIOTECHE3)

PackpbIBaTh CoilepKaHUE TEPMUHOB U TIOHSITHIA:
QHTPOTIOJIOTHSI, AHTPOTIOTCHE3, YEIIOBEK Pa3yMHBIH
(Homo sapiens), mpsIMOX0>KICHHE, BTOpasi CUTHAJIbHAS
cucrema. [lepeuncisaTh 3a1a4u aHTPOTIOJIOTUH, ITAITBI
CTAHOBJICHUS M Pa3BUTHS NIPEICTABICHHIA O
POMCXOXKICHUH YelioBeKa. M3arate OCHOBHBIC
noJyioxenus Teopun Y. JlapBrHa, KpUTHYECKH
OIICHUBATh HEHAYYHYIO HH(DOPMAIIUIO O
MIPOMCXOXKJICHUN YeJIOBeKa. 3HAaTh CUCTEMAaTUYECKOE
noJio’keHre Buaa Homo sapiens, mepeyucnsTh ero
MOP(]OTOro-aHaTOMUYECKHE MPU3HAKH PA3HOTO YPOBHSI
(THM, KJacc, OTPSII U Ap.). Y CTaHABIMBATH YEPTHI
CXOJCTBA U pa3IN4Uil YeNOBEKa U )KUBOTHBIX.
OOBSACHATD U OLICHUBATh 3HAUEHUE HAYYHBIX 3HAHUU O
MPOUCXOXKJICHUN YeIIOBEeKa /sl TOHUMaHUs MecTa U

[POJIN UCJIOBCKA B IPHUPOIC.

Jlornueck
e
LIEII0YKHU

Poccuiickas
IIKOJIA:
https://resh.edu.ru/
[{udpoBoii  00pa3oBaTEIHHBIN
KOHTEHT: https://educont.ru/
Menuareka [Ipoceenienus
https://media.prosv.ru/content/

OJICKTPOHHAas|



https://resh.edu.ru/
https://educont.ru/
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2.5.

JIBroKyIIMe CHIIbI

(paxropsr)
AHTpPOIIOTeHE3a

PackpsIBaTh coepKaHUE TEPMUHOB U ITIOHATUN:
(axTOpBl aHTpPOIIOTeHe3a, TPYNIIOBOE COTPYIHHUYECTBO,
peub, OpyAuiHAs IEATeIbHOCTD, TOJIUMOP(HU3M.

X apakTepru30BaTh IBUKYIIHE CUIBI ((haKTOPHI)
QHTPOTIOTeHe3a: OMOJIOTHYECKUE U COLIUANBHBIE,
CpaBHUBATh UX MEXY COOO.

OreHoYH
bIN JIUCT

Poccuiickas
IIKOJIA:
https://resh.edu.ru/

[udposoii 0Opa3oBaTeIbHBIH
koHTeHT: https://educont.ru/

SIIEKTPOHHAs]

2.6. |OcHOBHBIE CTaAUN PackpsIBaTh coiepKaHUE TEPMUHOB U ITIOHATUN: Tecr Poccniickas JJIEKTPOHHAsY
HBOJIIOLIMM YEJIOBEKA. ABCTPAJIONIMTEK, YEIOBEK YMEIbIH, YEI0BEK IKOJIA:
NPSMOXOISAIINN, HeaH IepTaJiell, KpOMaHbOHEII, https://resh.edu.ru/
HEOJIMTUYECKAsi PEBOJIIOIIHS, TIEPBOOBITHOE UCKYCCTBO. [Hudposoii oOpa3zoBaTEILHBIH]
XapakTepu30oBaTh U CPaBHUBATh MEXAY COOOM KoHTeHT: https://educont.ru/
OCHOBHBIE CTAJIUH SBOJIIOIIMH YEJIOBEKA: Menunareka [Tpocaenienusy
XPOHOJIOTHYECKUI BO3PACT, apeall pacipoCTpaHeHNS, https://media.prosv.ru/content/
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH U OPYAHS Tpyaa
2.7. UenmoBeueckue packl U PackpsIBaTh CoJlep>KaHUE TEPMHUHOB U MTOHATUI: PACHI, [YCTHBIN | Poccuiickast aneKTpoHHast IIIKOJIA:
[IPUPOIHBIE aJalTallid [pacoreHes, Colua-IapBUHU3M, PACH3M, METHUCAIIMSA.  [OIIPOC https://resh.edu.ru/
yeI0BeKa XapakTepru30BaTh U CPABHUBATH NIPEACTABUTEIEH [MudpoBoii 0Opa3zoBaTeNbHbIH
YEJI0BEYECKUX Pac, paCKpbIBaTh MPUIHHBI U KoHTeHT: https://educont.ru/
MEXaHU3MBbl PACOTEHEe3a, IEPEUHUCIIATh U IPUBOIUTh Menuareka [Ipocemenus
PUMEPBI MPUCIIOCOOICHHOCTH YEJI0BEKA K YCIAOBHSIM https://media.prosv.ru/content/
Cpezbl, IPUMEPBI IPUCTIOCOOUTEIBHOTO 3HAUEHUS
[pacoBbIX NpU3HaKoB. Jl0Ka3bIBaTh €JMHCTBO BUJA
Homo sapiens, Hay4HYI0 HECOCTOSTEIbHOCTh PACOBBIX
TEOpHil, Uiel COLMAIBHOIO JapBUHU3MA U pacu3Ma
3. | Opranusmsbl U PackpbIBaTh CoiepKaHUE TEPMUHOB U TIOHSATHM: O1ieHOYH | Poccuiickas nekTponHast IIKOJIA:
OKpY’Kalouas cpeaa KOJIOTHSI, TT0JICBbIC HAOIIOICHHSI, SKCIICPUMEHTHI, biii et | https://resh.edu.ru/
MOHUTOPHUHT OKpYXKarolei cpeibl, MOJIEINPOBaHHE, [Tudposoii 0Opa3oBaTesIbHBIN
PKOJIOrMYeCKOe MUPOBO33peHue. [lepeuncisaTe 3a1aun koHTeHT: https://educont.ru/
3.1 | Dkomnorus Kak Hayka PKOJIOTHH, €€ pa3/IeNibl U CBA3HU C JApyruMH HayKaMHU. Mepguateka lNpoceeweHuA
XapaKTepnsoBaTL METOBI DKOJOTHYECKUX https://media.prosv.ru/content/
HCCIIENOBaHUN
3.2 | Cpenpl oOUTaHUSA U PackpbIBaTh coiep)kaHle TEPMUHOB U MOHATUMN: cpeaal Tect Poccniickas snekTpoHHas IIKOJIA:
9KOJIOTUYECKUE oOuTaHus, KoJI0THYeckre (pakTopbl, OHOIOTHYECKUI https://resh.edu.ru/
(baxTopsI ONTUMYM, OI'PAaHUYUBAIOIINN (JIUMUTHPYIOIIN) [Tudposoii oOpa3oBaTeIbHBIN

(axTop. XapakTepu30BaTh YCIOBHS cpell OOMTaHUsS
OPraHu3MOB; KJIACCU(PULIUPOBATh U XapaKTepPH30BaTh
9KOJIOTHYECKUe (aKTOpbl: aOMOTHYECKHE,

OMOTHUYECKHUE U AHTPOIIOTCHHBIC.

koHTeHT: https://educont.ru/
MepamuaTteka lNpoceeweHunn

https://media.prosv.ru/content/
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https://media.prosv.ru/content/

OnuceiBaTh NEHCTBUE 3KOJOTUIECKHIX (PaKTOPOB HA
OpraHu3MBl.

XapakTepru3oBaTh 0COOCHHOCTU CTPOCHHSI U
KU3HEACATCIIBHOCTU paCTeHI/Iﬁ H JKUBOTHBIX PAa3HbIX
cpen oOuTaHusl.

3.3 |AbuoTrueckue GpakTopel PackpriBaTh conepxaHie TEPMUHOB U OHATUI: JIP Poccuiickas aneKTpoHHas IIKOJIa:
abuotuyeckue HaKTopbl, HOTONEPUOIU3M, https://resh.edu.ru/
OMOJIOTUYECKHE PUTMBI. [Mu¢poBoii oOpa3oBaTeNbHBIM
AHaJIM3UPOBATH CHCTBHE CBETA, TEMIIEPATYPHI, KoHTeHT: https://educont.ru/
BJIQKHOCTH Ha OPTaHU3MBI U TIPUBOIUTH TPHMEPHI MeawaTeka MNpocseLyeHus
IpUCTIOCOOTIEHHOCTH OpraHu3MoB. [IpoBoanTs https://media.prosv.ru/content/
Ounonoruueckre HadoIeHUs U 0(popMIIATH
Pe3yIbTATHI MPOBEAEHHBIX HAOIOICHUN.

3.4.|buotnueckue GakToOphI PackpsiBaTh conep:kaHuE€ TEPMUHOB W ITIOHATHN: I{erouka| Poccuiickast snekTpoHHast IIIKOJIA:
Oounotnyeckue HakTOpbl, XUITHUYECTBO, Mapa3uTu3M, | npespai| https://resh.edu.ru/
KOHKYPEHIIHSI, MyTyaJlu3M, CAMONO3, KOMMEHCAIU3M, | CHUH [udposoii 06pazoBaTenbHBIN
HaXJICOHUYECTBO, KBAPTHPAHCTBO, aMEHCAIIU3M, KoHTeHT: https://educont.ru/
HeUTpanu3M. XapaKTepru3oBaTh OMOTUYECKHE Menuareka [Ipocsemenns
(baKTOpHI ¥ BU/IBI B3AUMOOTHOIIIEHUH MEXK Ty https://media.prosv.ru/content/
OpraHu3Mamu; IPUBOIUTH TPUMEPHI B3aHMHOM
NPUCTIOCOOJICHHOCTH OPraHU3MOB.
CpaBHHMBATH MEXy COO0M BHIBI OMOTHYECKUX
B3aUMOJICHCTBUI OPraHU3MOB.

3.5 | Dkonoruveckue PackpriBath copepkaHue TEPMUHOB U IOHSATUI: [P Poccuiickast 3eKTpoHHas IKOJIA:
XapaKTEepUCTUKH BUAA U HOMYJISIIHS, YACIIEHHOCTb, INIOTHOCTb, POXKIAEMOCTb, https://resh.edu.ru/
TOTTYJISIITUH CMEPTHOCTb, TPUPOCT, MUTPAIIHSI, JUHAMHIKA [udposoii 0O6pa3oBaTEIbHBIN

YUCJICHHOCTH TOITYJISIINH. koHTeHT: https://educont.ru/
XapakTepu30BaTh OCHOBHBIC ITOKA3aTEIU U Menuareka [IpocBenienus
9KOJIOTUYECKYIO CTPYKTYPY MOIYJISIUHU; OMUCHIBATh https://media.prosv.ru/content/
MEXaHU3Mbl PETYJISIUN YACICHHOCTH MOMYJISIUY.

4. | CooOmmecTBa 1 PackpriBaTh conepkaHue TEPMHHOB U TIOHSTHI: 1P Poccuifckas 3mekTponHas IIKOJIA:

IKOJIOIrn4eCKue
CHCTEMBI

OHOIIEHO03, DKOCHCTEMA, OMOI'E€OIIEHO3, BUIbI-
JOMUHAHTBI, SKOJIOTHYECKAs HUIIA. XapaKTepPH30BaTh
6uo1eHo3 (cooOIIecTBO), €r0 BUIOBYIO,
NPOCTPAHCTBEHHYIO ¥ TPO(PHUUECKYIO CTPYKTYPHI.

https://resh.edu.ru/
[Tudposoii oOpa3oBaTeIbHBIN
koHTeHT: https://educont.ru/
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4.1.| CooOmectBa OOBSACHATH POJIL KOMIIOHEHTOB OMOIICHO3Aa B MepanaTteka lMpocseweHmna
OpraHu3MoB NOAJACPKAHUU €0 CTPYKTYPHI M CYIICCTBOBAHU HA https://media.prosv.ru/content/
onpenenéHHoi repputopun. OOBACHATH
OMOJIOTUYECKUN CMBICH SIPYCHOCTH U JIUCTOBOM
Mo3auku. CpaBHUBATh KOMIIOHEHTBI OMOIIEHO30B, UX
BUJIOBYIO, IPOCTPAHCTBEHHYIO H TPOPUICCKYIO
CTPYKTYPBI, CBSI3U MEK]Ty OpraHU3MaMHU.
4.2.| DxocuCTEMBI U PackpsiBaTh cozep:kaHuEe TEPMUHOB U ITIOHATHN: Pemennel Poccniickast snexkTponHast IIIKOJIA:
3aKOHOMEPHOCTH UX 9KOCHCTEMA, OMOTEOIIeHO3, TPOAYIICHTHI, 3a1a4 https://resh.edu.ru/
CyILLECTBOBAHUSA KOHCYMEHTBI, PEIyLIEHThI, TPOPHUUECKHE YPOBHH, [Mu¢poBoii oOpa3oBaTeNbHBIH
MUIICBAs [IETh U CETh, SKOJIOTHIESCKUE MTUPAMHU/IBI, koHTeHT: https://educont.ru/
O6uomacca, mpoaYKIIHsI, CYKIIECCHSI. MegawnaTteka lNpocseLleHun
XapakTepru30BaTh CBONCTBA IKOCHUCTEMEI (&€ https://media.prosv.ru/content/
CIOCOOHOCTH K JUTUTEIIBHOMY CaMoO IO IEPKaHUI0,
OTHOCHUTEIIEHO 3aMKHYTBIH KPYrOBOPOT BEIICCTB,
HE0OXO0IMMOCTb [TOTOKA SHEPTHUH).
CpaBHUBATh aCTOUIITHBIC U JICTPUTHBIC ITHIIECBBIC
e, TPOPUIECKHE YPOBHU IKOCHCTEMBI. Pa3nyarh
MUPAMUJIBI TPOTYKIIMH, TUPAMU/IbI YHCICHHOCTH U
nupaMuibl Onomaccehl. COCTaBIATh LEMH U CETH
nutanus. [lepedncnsaTs CBOMCTBA SKOCUCTEM:
YCTOWYUBOCTD, CAMOPETYIISALINSA, Pa3BUTHE
(cykneccust). OnuchIBaTh MEXaHU3M IO ICPIKAHUS
paBHOBECHS B SKOCHCTEMaX. XapaKTepu30BaTh
CYKIIECCHUH, BBISBJISATH IPUYUHBI U 001I1E
3aKOHOMEPHOCTH CMEHBI SKOCHUCTEM.
4.3.| [Ipupoausie PackpriBaTh conepxaHie TEPMUHOB U IOHATU: Jloruyec | Poccuiickas snektponHas IIKOJIA:
9KOCHUCTEMBI BOJIHBIC 9KOCHCTEMBI, OMOT'€OIICHO3bI, (PUTOIJIAHKTOH, | Kast https://resh.edu.ru/
300IUIaHKTOH, OeHTOoC, Tymyc. [IpuBoauts nmpumepsl | nenouka | L{udposoit 06pazoBaTenbHbIi
HPHPOJIHBIX IKOCHCTEM CBOEH MECTHOCTH. koHTeHT: https://educont.ru/
CpaBHUBATh HA3€MHBIE U BOJHBIE SKOCHUCTEMBI, Meguateka MNpocseLueHus
OpraHu3Mbl, O6p213y}0H_II/IC pa3HbIC TpO(i)I/I‘leCKI/Ie https://media.prosv.ru/content/
YPOBHH.
4.4.| AHTpOTIOTEHHBIE PackpeiBaTh conepxaHie TEPMHUHOB U IOHATHH: Tect Poccuiickas >neKTpoHHas ITKOJIA:
9KOCUCTEMBI AHTPOTIOTEHHAs SKOCHUCTEMA, arPOIKOCUCTEMA, https://resh.edu.ru/

ypboskocuctema, OnopazHooOpasue.
XapakTepu30BaTh arpoO’KOCUCTEMBI 1
ypOOIKOCUCTEMBI, 0COOCHHOCTH MX CYIIECTBOBAHUSI.
[TpuBOAMTH IPUMEPBI AHTPOTIOTEHHBIX YKOCHCTEM

[Tudposoii oOpazoBaTeIbHBIN
koHTeHT: https://educont.ru/



https://media.prosv.ru/content/
https://resh.edu.ru/
https://educont.ru/
https://media.prosv.ru/content/
https://resh.edu.ru/
https://educont.ru/
https://media.prosv.ru/content/
https://resh.edu.ru/
https://educont.ru/

CBOCH MECTHOCTH, OTIMCHIBATh UX BUJOBOM COCTaB B
CcTpyKTYpy. CpaBHUBATH COCTaB U CTPYKTYPY
MIPUPOJIHBIX SKOCUCTEM U arpO3KOCUCTEM,
arpod’KOCHUCTEM B YPOOIKOCHUCTEM.

Megmuateka lNpoceeweHunn
https://media.prosv.ru/content/

4.5.

Buocdepa — rmobanpHas
IKOCHCTEMA 3eMIIU

PackpsiBaTh conep:kaHue TEPMUHOB U ITOHSATUI:
o6uocdepa, )KUBOE BEIIECTBO, JMHAMHUYECKOE
paBHoBecue. OuenuBats Bkiag B. . Bepnanckoro B
co3JaHue yueHus o Ouocdepe. XapakrepuzoBaTh
coctaB Ouocdepsl, GYHKIMH )KUBOTO BEIIECTBA
6uocdeps! 1 onpeaensaTh (Ha KapTe) 00JacTH €ro
HanOOJIBIIETO pacnpocTpaHeHus. [[puBouTh
PUMEPHI MPOSIBIICHNS (DYHKIIUH KUBOTO BEIIECTBA
o6nocdepsl, OMOre0OXUMHUUECKON IeITeTbHOCTH
yenoBeka. [lepeuncisats ocobeHHOCTH 6UOCheEpPbI Kak
r7100aJIbHOM 9KOCHUCTEMBI 3€MITH.

YceTHBIN
ompoc

Poccuiickas anexkTponHas IKOJIA:
https://resh.edu.ru/
[Mu¢poBoii oOpa3oBaTeNbHBIM
koHTeHT: https://educont.ru/
Megmnateka lNpocseweHunn

https://media.prosv.ru/content/

4.6.| 3akOHOMEPHOCTH PackpsiBaTh conepkaHuE TEPMUHOB W ITIOHATHN: Jlornuec | Poccuiickas snexrponnas IIKOJIA!
CYIIECTBOBAHHMS [EIOCTHOCTh Onocdephl, KPYrOBOPOT BEIIECTB, Kast https://resh.edu.ru/
onocdepsr OMOTEOXMMHUYECKHUE IUKITBI DJIEMEHTOB, 30HANBHOCTE | Terodka | Llndposoii oOpazoBaTenbHBII
onocdepsl, 6nombl. OMUCHIBATH KPYTOBOPOT BEIIECTB, koHTeHT: https://educont.ru/
OMOTEOXMMHUYECKHE ITUKIIBI a30Ta M YIJIepo/1a B MegauaTteka MpoceeweHna
ounocdepe. OOBACHIATH MPUUNHY 30HATBHOCTH https://media.prosv.ru/content/
ouocdepsl. [lepeuncnars u XxapakTepru3oBaTh
OCHOBHBIE OMOMBI CYIITH 3EeMJIH.
4.7.| YenoBeuecTBo B PackpriBaTh cofepxaHie TEPMUHOB U IOHATU: Tect Poccuiickasi sneKTpoHHas IIKOJIA:

ounocdepe 3emau

AHTPOTIOTEHHBIE H3MECHEHUS, SKOJIOTUIECKUN KPH3HC,
ryio0abHbIe TPOOIeMbl. XapaKTepr30BaTh
ouocdepHyro poib yenoseka. [IpuBoauTH IpUMEpHI
AHTPOTIOTEHHBIX U3MEHEHHI B Ouocdepe.
OneHuBaTh MOCIEICTBUS 3arpPsI3HEHUS BO3AYILIHOM,
BOJIHOM Cpe/ibl, H3MCHEHUS KJIIMMATa, COKPAIICHUS
6uopaznooOpazus. DopmynupoBaTh COOCTBEHHYIO
TIO3HIIMIO TI0 OTHOIIEHHIO K TJI0OOATBHBIM U
pPErHOHABHBIM 3KOJIOTHYECKUM MpoOiIeMam,
apryMEeHTHPOBATh CBOIO TOUKY 3peHHs. Ha3biBaTh
MPUYUHBI TOSBICHUS TPUPOTOOXPAHHON ITUKH,
pacKpbIBaTh 3HAYEHUE Mporpecca s MPEeo0ICHHS
9KOJIOTHYECKOTO KPU3HCa.

https://resh.edu.ru/
[udposoii 06pazoBaTebHBIN
KoHTeHT: https://educont.ru/
Mepguateka lNpoceeweHnn

https://media.prosv.ru/content/
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4.8.| CocymiecTBoBaHuE 1 PackpsiBaTh conep:kaHuEe TEPMUHOB U ITIOHATUN: IIpoekT | Poccuiickast snekTpoHHast IIIKOJIA:

PUPOJIBI U panroHaIbHOE IPUPOAOTIOIH30BAHNE, YCTOHUNBOE https://resh.edu.ru/

Yen0BeYeCcTBa pa3BUTHE, KODBOJIOLUA. [Tudposoii 0Opa3oBaTeIbHBIN
XapakTepu30BaTh PAMOHAIBHOE UCIIOJIb30BAHNE KoHTeHT: https://educont.ru/
NPUPOIHBEIX PECYPCOB; OCHOBHBIC MOJI0KCHHUSI Megpmareka lNpocselieHna
KOHIIETIIIMYA YCTOMYHUBOTO Pa3BUTHA. https://media.prosv.ru/content/

PeszepBHoe Bpemst 2
Ntoro yacos 34
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KAJEHIAPHO -TEMATUYECKOE INTAHUPOBAHHUE
I1o omousioruu 11 kiaace

ITpunoxenune

Ne Tema ypoka KosmuectBo | Buasl u (popMbI KOHTPOJISA /laTa npoBeaeHus
4yacos
n/
n
Tema 1. IBosnrounoHHas OuoJiorust 94
1 | BBOAHBINH HHCTPYKTAK. DBOJIOIHUS U 1 YCTHbIV onpoc
METO/IbI €€ U3YyUEHHUS.
2 | Uctopus pa3BUTHS TPEICTaBICHUIN 00 1 Jlormueckas mernoyka
IBOJTIOIUH.
34 | Bua: xputepuu U cTpykTypa. [Tomysiust 2 JIP
KaK KakK DJIEMEHTapHas €JMHMIIA BUA.
JlabopaTtopHnas padora Ne 1. «CpaBHeHHE
BUJIOB 10 MOP(OJIOTHUECKOMY KPUTEPHUIO»
5 | IBmxkyImiue cuibl (dJ1IeMeHTapHbIe (PaKTOPHI) 1 Tect
IBOJIIOLIMH
6 | EcrecTBeHHBII 0TOOP 1 €ro GOPMEI. 1 JuKTaHT
TEPMHUHOJIOTUYECKHUI
7 | Pe3ynbTaThl HBONIOLUH: 1 YcTHBIN onpoc
IPUCIIOCOOJICHHOCTh OPraHU3MOB U
BHUJI000pa3oBaHue
8,9. | HampaBiieHUs U TyTH MaKpPOABOIIOIIHH. 2 KP

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE )KM3HH HA 3emJie 9.




10, | Mcropus kxu3HU HA 3eMJIie U METOIbI ¢€ [Ipoekr
1 u3yueHust. [ MImoTe3bl MPOUCKOKICHHSI

JKU3HU Ha 3eMIie.
12, | OcHOBHBIE ATAIIBI 3BOIIOLUA 3auer

13 OpPraHUYEeCcKOro MUpa Ha 3emiie, pa3BUTHE

JKHU3HHU 110 5paM U IIEpHUOoaaM.

14 | CoBpeMeHHasi CHCTEMa OPraHu4IeCcKOro
Mupa

OI11eHOYHBIH JIUCT

15 | DBosronus yeaoBeka (aHTPOMOTEHE3)

MeHnTanbHas KapTta

16. | Iewxymiue cuibl (hakTopbr)
AHTPOIIOTeHE3a.

Tect

17 | OcHOBHBIE CTAIUH IBOJIOLAN YEIOBEKA

MeHTanbHas kapTa

18. | YenoBeueckue pachl U MPUPOIHBIC
a/lanTaluy YeJoBeKa

YerHbli onpoc

Tema 3. Opranusmbl U OKpY:KalIas cpeaa Su

19. | Dkosorus KaK HayKa.

YerHbll onpoc

20. | Cpempl 0OMTAHUS U DKOJIOTHYECKHE
(hakTopHI.

MenTanpHas KapTa

21. | AbuoTtuueckue GpakToOpHI.

OLIEHOYHBIH JTUCT

22. | buotnueckue HaKTOPBI.

Tect

23. | DKOJIOTHYECKHE XapaKTEPUCTUKH BUJIA U
MOTYJSIIH.

MenTanpHas KapTa

Tema 4. Coo011ecTBA M DKOJOrHYECKHEe CUCTEMbI 94.




24. | CooOuiecTBa OpraHu3MOB. 1 TepMuHOIOTHYECKU I
JIMKTaHT

25, | DKOCHCTEMBI X 3aKOHOMEPHOCTH MX 2 MenTanbHas kapTa

26. | cymecrBoBamms.

27. | TIpupoTHBIE SKOCUCTEMBI. 1 Ipoext

28. | AHTPOTIOTCHHBIC SKOCUCTEMBI. 1 YcTHBIH onpoc

29. | buocdepa — rimobanbHas 3KOCHCTEMa 3eMITH 1 MenTanbHas kapTa

30. | 3aKOHOMEPHOCTH CYIIIECTBOBAHHUSI 1 Jloruyeckas nenoyka
o6uocoepsl.

31. | YemnoBedecTBo B OHochepe 3eMiIH. 1 MeHTanbHas KapTa

32 | CocyriecTBOBaHHE PUPOIBI U 1 KP
YeJIOBEYECTBA.

PesepBHOE Bpems 2

Hroro 34




KAJEHIAPHO -TEMATUYECKOE INTAHUPOBAHHUE
I1o omosioruu 10 kiacce

Ne Tema ypoka Kosmuecr | Buabl 1 (popMbl KOHTPOJISA Jara npoBeaeHus
BO 4aCOB

n/

n

Tema 1. Buosorusi kKak Hayka 24

1 | BBoaHBIi HHCTPYKTaX. bronorus B cucreme 1 YCTHbIV onpoc
HayK
2 | MeToibl TO3HAHHUSI YKUBOW TIPUPOIBI 1 1P

Tema 2. JKuBble cUCTEMBbI H UX
opranusanus 14

3 | BrHoJOrHYecKnue CUCTEMBI, TPOIECCHI U UX 1 Jloruueckas emnovka
H3y4YeHHE.

Tema 3. XuMu4eCcKHil COCTAaB U CTPOCHUE KJIETKHU

84
4 | XuMuueckui cocTas KJIeTKU. Boma u 1 TECT
MUHEpaJIbHBIE COJIH.
5 | benku. CocTaB ¥ CTpOCHHE OCIIKOB. 1 JuKTaHT
TEPMHUHOJIOTHYECKHIA
6 | depMeHTHI — OHOJOTHUECKUE KATaIH3aTOPI 1 JIP
JlaboparopHnas padota Ne 1. «M3yuenue
KaTaJUTHYECKON aKTUBHOCTU (pepMEeHTOB (Ha
MpUMepe aMuia3bl UK KaTajlasbl)»
7. | YrneBonpl. Jlumuasl 1 Tect

8. | HyknennoBble kucinoTel. ATO 1 OneHouHBIH TUCT




9 | Ucropus ¥ METO/IbI U3yUCHHS KICTKH. 1 Ompoc
Kiterounas teopust
10 | KiteTka Kak LeJIOCTHAS KUBas CUCTEMA. 1 3auer
11 | CtpoeHue SyKapuOTHUSCKOW KICTKH. 1 JIp
Jlaboparopuas padota Ne 2. «M3ydecHue
CTPOCHHUS KIIETOK PACTCHUH, )KUBOTHBIX U
OakTepHii 10T MUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpernapaTax U UX OMHCaHUE»
Tema 4. ) KusHeneaTeIbHOCTh KJIETKH 64.
12, | OOmeHn BemecTs. [TnacTuueckuii 0OMeH. 2 Menranbhas kapra
13 | ®orocunres. Xemocunres
14 | DHepreTuveckuii 0OMeH. 1 YcTHBIH onpoc
15, | Buocunres Oenka. 2 OLCeHOYHBIN JTUCT
16
17. | Hexsrerounbie (OPMBI JKHU3HU — BHPYCHI. 1 Tect

Tema 5. Pa3mHoKXeHMe M HHAUBUAYAJbHOE PA3BUTHE OPraHU3MOB S4.

18. | JKusHeHHbI UK KJIETKH. [lelIeHne KIETKH. 1 JIP
Muros. JJaboparopHas padota Ne 3.
«HabmoaeHne MUTO3a B KIIETKaX KOHYHUKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOTIPEIIapaTax»
19. | ®opmbl pa3MHOKEHHS OPIaHU3MOB. 1 Mentanpnas kapra
20. | Metios 1 IIpoekT
21. | OOpa3oBaHUE U Pa3BUTHE MOJOBBIX KIETOK. 1 YcrHbIi onpoc

OmnnonorBopenue. JlaboparopHas padota Ne 4.
«M3yueHne cTpoeHHUsI MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenapaTax».




22.

NHuBuayalbHOE pa3BUTHE OPraHU3MOB.

MenTanpHas KapTa

Tema 6. HacjieACTBEHHOCTh M HN3MEHYUBOCTH
Opraiu3mon 84.

Jlornueckas nenodka

23.

I'eneruka — HayKa O HAaCJICACTBCHHOCTHU U
U3MCEHYUBOCTH.

MenTanpHas KapTa

24

3aKOHOMEPHOCTH HACIIEAOBaHUS IPHU3HAKOB.
MoHOTHOPHUIHOE CKpEIMBAaHUE

KP

25

JurnbpuHoe CKpemnBaHue. 3aKoH
HE3aBHCHMOT'O HACJICJIOBAHHMSI TPU3HAKOB

Tect

26

CueruieHHOE HaclleZJoBaHUE MTPU3HAKOB.
JlabopaTtopHnas pabota Ne 5. «3ydenne
pe3yIbTaTOB MOHOTHOPUTHOTO U
JTUTHOPUTHOTO CKPEIIUBAHUS Y APO30(DUITBI HA
TOTOBBIX MUKpOIIpernapaTax».

JIP

27

I'eneruxa nona. HacnenoBanue npu3HaKoB,
CLIEIUIEHHBIX C ITOJIOM.

Pemenne 3agau

28

N3menunBocTh. HenacineactBenHas
M3MEHYUBOCTh. JlabopaTopHas padota Ne 6.
«M3ydenne Mo aupuKanoHHON
W3MEHUYUBOCTH, TOCTPOCHHUE BapHAILIHOHHOTO
pslla U BapUallMOHHOUW KPUBO»

JIP

29

HacnenctBeHHas ”3MEHYHBOCTb.
JlaboparopHas pabota Ne 7. «AHanu3 myranuit
y Ip0o30(QHIIbI Ha TOTOBBIX MUKPOTIPENapaTaxy»

JIP

30

I'eneTnka yemoBeka. HpaKTI/I‘{eCKaH pa60Ta Ne
2. «CocTaBicHHE U aHAIIN3 POAOCIOBHBIX
YCIO0BCKa»

Yerueiii onpoc u [1P

Tema 7. Cesiekuusi OpraHu3MoB, OCHOBbI
OMOTEeXHOJIOTHH 3Y.




31 | Cenexuus Kak HayKa U Iporecc. 1 Tect

32 | MeTobl ¥ JOCTHIKEHHS CEICKIINU PACTCHUN U 1 KP
’KUBOTHBIX.

33 | BHOTEXHOJIOTHS KaK OTPacib IPOU3BOJICTBA. 1 [poext

PesepBHOE Bpems 1

Hroro 34




