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NJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TPOI'PAMMBI ITIO BUOJIOT'MU HA YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHUS

JUYHOCTHBIE PE3YJIBTATHI

®I'OC COOQO ycraHnaBiarBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS 00yUYaIONIMMHUCS MTPOrpaMM CPEIHEro 00Iero o0pa3oBaHus: TMYHOCTHBIC, METAl PEAMETHBIC U IPEAMCETHBIC,
B cTpykType TMYHOCTHBIX Pe3yabTaTOB OCBOCHHUS MPOrPaMMBbl IO OHOIOTHH BBIAEIEHBI CIIEAYIOIINE COCTABIISIONINE: OCO3HAHNE 00YUAIOINMHUCS POCCUHCKON TpaskaaHCKON
HUAEHTHYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITENEHOCTH M CAMOOIIPEAETICHUI0, HaJTMYle MOTHBALMHI K OOyYEHUI0 OMOJIOTHH, 1IeJIeHANPaBICHHOE Pa3BU THE
BHYTPEHHHX YOCXKICHHI TMYHOCTH Ha OCHOBE KITFOUEBBIX [[EHHOCTEH M UCTOPUYECKUX TPAAUIHIA Pa3BUTHSI OMOIIOTHIECKOT'0 3HAHHS, TOTOBHOCT M CIIOCOOHOCTH 00YYaroIuXcst
PYKOBOACTBOBATLCA B cBOCH ACATCIIBHOCTH HEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMU, IPUCYILITUMHU CUCTEME 6I/IOJ'IOFI/IHCCKOFO O6pa3OBaHI/ISI, HaJIM4YMC NIPpaBOCO3HAHUA
9KOJIOTUUECKOM KYJIbTYPBbI, CHOCO6HOCTI/I CTaBUTD LECIIU U CTPOUTD )KU3HCHHLIC ITJIaHBI.

JInuHOCTHBIE PE3YIbTAaThl OCBOCHHS IIPOIr'paMMBI 110 6I/IOJ'IOFI/II/I JOCTHUT'AKOTCA B €AUHCTBEC y‘lC6HOI>'I U BOCITUTATEIbHOMN ACATCIIBHOCTU B COOTBECTCTBUU C TPAAUITMOHHBIMHA
pOCCHﬁCKHMH COIUOKYJIBbTYPHBIMHU, UCTOPUYCCKMMU U JYXOBHO-HPABCTBCHHBIMU LHCHHOCTAMMU, IIPUHATHIMUA B O6HI€CTB€ ImpaBujIaMyd U HOpMaMU ITOBECACHUA U CHOCO6CTBYIOT
mpoueccaM CaMOITO3HaHM A, CAMOBOCIIUTaAHUA U CAMOPAa3BUTU, pa3BUTHUA BHYTpeHHeP'I MO3ULUHU JIUYHOCTH, MIATPUOTHU3MA U YBAXKCHUA K 3aKOHY W IIPaBOIOPAAKY, YCJIOBEKY Tpyda
U CTapIieMy MOKOJIEHHIO, B3aUMHOTO YBa)KEHHsI, OEPEKHOTO OTHOLICHUS K KYJIBTYPHOMY HACIEIHUIO U TPaJHIHsIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit Denepariym,
MPUPOJIE U OKPYKAIOILIEN cpeie.

JIMYHOCTHBIE pe3yabTAThI OCBOCHUS YUeOHOTr0 IpeaMeTa «bHoorusy» JOIKHBI OTpaXkaTh TOTOBHOCTD U CIIOCOOHOCTh 00YYAIOMINXCS PYKOBOJICTBOBATHCS c(HOPMHUPOBAHHON
BHYTpPEHHEH MO3UINEeN JTMYHOCTH, CHCTEMOI IIEHHOCTHBIX OPHUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOSKIEHNI, COOTBETCTBYIOIINX TPAJUIIMOHHBIM 11 €HHOCTSIM POCCHICKOT0
06IIICCTBa, pacoiMpCHUC )XKU3HEHHOI'O OIIbITa U OIbITA ACATCIIBHOCTH B IIPOLECCE pCain3aliliii OCHOBHBIX HaHpaBHeHI/Iﬁ BOCHUTATENHLHOM JACATCIIBPHOCTH, B TOM YHCJIC B 4aCTH:

1) rpa:k1ancKOro BOCIUTAHMSA:

chOopMHPOBAaHHOCTH TPAKJIAHCKON TMO3UIIMK O0YYaroIIerocsi Kak aKTUBHOTO U OTBETCTBEHHOI'O YJIEHa POCCHIICKOT0 00IIecTBa;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX ITPaB M 0053aHHOCTEH, YBa)KEHHE 3aKOHA U ITPABOIOPSIIKA;

TOTOBHOCTB K COBMECTHOM TBOp‘IeCKOﬁ JACATCIBHOCTHU IIPU CO3AaHNN y‘~I€6HI)IX IIPOCKTOB, PCHICHUHN y‘Ie6HBIX 1 IIO3HABATCIIBHBIX 3aJ1a4, BBIITOJIH CHUN OMOJIOTHYECKUX
JKCIIEPUMEHTOB; CTOCOOHOCTD OMPEAENATh COOCTBEHHYIO TTO3UIIHIO MO OTHOIIEHUIO K SIBJICHUAM COBPEMEHHOM JKU3HH U OOBACHSTH €€;

YMEHUE YUUTHIBATh B CBOUX JEHCTBHUSIX HEOOXOUMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBUYSI JIFOJICH C Pa3HBIMU YOCKICHUSIMH, KYJIbTYPHBIMH [IEHH OCTSIMH U COIIHATEHBIM
TTOJIOKEHHEM;

TOTOBHOCTH K COTPYAHUYECTBY B MPOIIECCE COBMECTHOTO BBITTOIIHEHUS YIeOHBIX, TO3HABATENFHBIX M NCCIIEAOBATENBCKAX 3a/a4, YBAKUTEIHHOIO OTHOIIIEHHS K MHEH HIO
OIIIOHEHTOB MPHU O0CYKIEHUH CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COAEeP KaHMS,;

TOTOBHOCTh K TYMaHUTAPHOHN U BOJIOHTEPCKON JEATEITHHOCTH;

2) NATPHOTHYECKOT0 BOCIIMTAHMS:

chOopMHIPOBAaHHOCTH POCCUHCKOM TPayKJaHCKON HMIEHTHIHOCTH, TATPHOTH3MA, YBaXKEHHUS K CBOEMY HapOy, 9yBCTBA OTBETCTBEHHOCTH Tiepen Po anHOM, ropmocTy 3a cBor Kpai,
cBoro PoanHy, CBOI SI3BIK B KyJIBTYpY, MPOILIOE U HACTOSIIIee MHOTOHAIIMOHAIBHOTO Haponaa Poccnn;

[IEHHOCTHOE OTHOIIIEHHE K MMPUPOIHOMY HACTIEANIO U TAMSITHUKAM MTPUPOIBI, TOCTXEeHUIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOIOTHSIX, TPYIIE;

CHOCOOHOCTH OIEHUBATH BKJIA/I POCCHACKHUX YIEHBIX B CTAHOBJICHHE M PAa3BUTHE OWOJIOTHH, TOHMMAHUS 3HAYCHHS OMOJIOTHHU B TIO3HAHWUH 3aKOHOB MPUPOIBI, B )KU3HU YEIOBEKa
¥ COBPEMEHHOTO OOIIECTBA;

naeriHas yoexXIEHHOCTh, TOTOBHOCTH K CITY)KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €ro Cyap0Yy;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHHE TYXOBHBIX LIEHHOCTEH POCCUICKOr0 HAPOAA;

chOpMHUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEACHNUS;

CHOCOOHOCTH OIEHUBATH CUTYAIIMIO U TPHHUMATh OCO3HAHHEIE PEIIeHHsI, OPUEHTUPYSCh Ha MOPaIIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH;

OCO3HaHUE JTUYHOTO BKJIAJIA B IIOCTPOECHUE YCTOHYHBOT'O OYIYIIEro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POJTUTENSM, CO3JaHHIIO CEMbH Ha OCHOBE OCO3HAHHOI'O IIPUHSTHS IIEHHOCTEH CeMEHOMN )KU3HU B COOTBETCTBHUH C TPAIUIIUSIMHU HAPOJIOB
Poccun;

4) 3cTeTUYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHNE K MUPY, BKITIOYAs SCTETUKY ObITa, HAYYHOTI'O M TEXHUYECKOr0 TBOPUYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAaHWE 3MOIIMOHAIBHOTO BO3/ICHCTBHS KUBOW MPUPOBI U €€ IIECHHOCTH,



TOTOBHOCTH K CAMOBBIPQ)KEHHIO B Pa3HBIX BUJaX UCKYCCTBA, CTPEMJICHHE MPOSBIIATH Ka4eCTBa TBOPUECKOW JTHYHOCTH;

5) pusnyeckoro BocnuTanus, GOPMUPOBAHUS KYJIBTYPHI 310POBbSI M SIMOLHOHAIBHOI0 0J1arOMOJIYYH sl

MOHUMAaHNE U Pean3alus 310pOBOro U 0e30macHoro oopasa *KHU3HH (310pOBOE MUTAHUE, COOTI0AEHNE THTHEHUYECKIX PaBHI K HOPM, cOaaH CHPOBAHHBIN PEXUM U OTIbIXa,
peryisipHasi pu3nyecKas akTHBHOCTE), OEpEeKHOr0, OTBETCTBEHHOT'O M KOMIIETEHTHOT'O OTHOLICHHSI K COOCTBEHHOMY (PU3NYECKOMY M TICUXHUYECKOMY 310pPOBbIO;

MOHWMAaHNE [EHHOCTU TPaBWJI MHANBHYaTbHOTO M KOIJIEKTUBHOTO 0€30MacHOr0 MOBEACHUS B CUTYalLlUsIX, YTPOXKAIOLIUX 370POBBIO U JKU3HU JIIO/ICIH;

OCO3HaHHE MOCIEACTBUN U HENPUATHS BPEAHBIX MPUBBIUEK (YIIOTPEOIEHUS alIKOTOMIsI, HAPKOTUKOB, KYPEHHSI);

6) TPy10BOI0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYIly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYI0II00HE;

TOTOBHOCTH K aKTUBHOM ACATCIIbHOCTH TEXHOJIOTMYSCKON 1 COHI/I&HBHOﬁ HaIpaBJICHHOCTH, CHOCO6HOCTI> WHUOWUHUPOBATDH, IJIAHUPOBATHL U CAMOCTOATCIIbHO BBIIIOJIHATE TaKYHO
JeATebHOCTD;

WHTEpEC K pa3nnyHbIM cepaM nmpodeccnoHaNbHON JeITeNbHOCTH, YMEHHE COBEpPIIATh OCO3HAHHBIN BEIOOp Oy/ylieli mpodeccuu U peaan30BbIBATE COOCTBEHHBIE JKU3HEHHBIC
IJIaHBI,

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPA30BAHUIO HA IPOTSHKEHUH BCEl JKU3HM;

7) 3K0JI0TrH4eCKOr0 BOCIUTAHUSI:

9KOJIOTHUYECKH 1eJIecO00pa3HOe OTHOIIEHHE K TPUPOJIe KaK HCTOYHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

TMTOBBIIICHHUE YPOBHA 3KOJIOTUYECKON KYJIbTYPbI: HpI/IO6peTeHI/Ie OIIbITa IMJIAaHUPOBAHUA ITOCTYIIKOB Y OICHKHW UX BO3MOXKHBIX HOCJ'[e]ICTBI/Iﬁ JUISL 0pr>1<a}01uel71 Cp€abIl;
OCO3HaHHE MI00ALHOTO XapaKTepa 3KOJIOTHIECKHX TPOOJIEM H MyTel WX pelIeHus;

CHOCO6HOCTB HUCIIOJIB30BAaTh HpHOGpeTaeMBIe IIpH N3YUCHUU OMOJIOTMH 3HAHUS U YMEHUA ITPU PCIICHUN HpOGJ’IeM, CBA3aHHBIX C pallMOHAJIbHBIM IIPUPOJ0ITOJIE30BAHUEM
(cobro/ieHre TIpaBUIT TIOBEJICHHS B TIPUPOJIE, HAIIPABJICHHBIX HA COXpAaHEHUE PABHOBECHS B DKOCHCTEMaX, OXpaHy BUJIOB, SKOCUCTEM, OHocdepbl);

AKTUBHOE HEMPUATHE IEHCTBHIA, TPUHOCAIINX BPEl OKPY>KAIOLIeH MPUPOIHON Cpese, yMEHNE IIPOTHO03UPOBATH HEOIATONPUATHBIE IKOJIOTHYECKHE TIOCIECTBHUS
NPEANTPUHUMAEMBIX JIEUCTBUHN U NIPEAOTBpAIATh UX;

HaJIN4YME pa3BUTOIO SKOJIOIMYECKOI'0 MBIIUIEHHS, YKOJIOTHYECKON KyJIbTYPbI, ONbITA AESTEIbHOCTH 3KOJIOTHYECKOM HalpaBI€HHOCTH, YMEHUS Py KOBOACTBOBATHCS UMU B
[103HaBaTeIbHOM, KOMMYHUKAaTUBHON U COLMAJIBHOM ITPaKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTHUYECKOM JEATENbHOCTH SKOJIOIMUECKOI HallpaBICHHOCTY;

8) HeHHOCTH HAy4YHOI'0 IO3HAHUSI:

c(OpMUPOBAHHOCTH MUPOBO33PEHMI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHON I PAaKTHUKH, OCHOBAHHOI'O HA AUAJIOTE KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B IONUKYJIbTYPHOM MHPE;

COBEPIICHCTBOBAHHUE S3bIKOBOW M UUTATENILCKON KYJIBTYphI KaK CPEACTBA B3aUMOAEHCTBUS MEXY JTIOIbMH U IIO3HAHUS MUPA;

[IOHUMaHHue crienn UKy ONOJIOrMy KaKk HayKH, OCO3HaHMA €€ posid B OPMUPOBAHUH PAIMOHATIBHOTO HAYYHOI'O MBIIIIEHUS, CO3IaHUU LIETIOCTHOTO MIPEACTaBIECHHUS 00
OKPYXKAaroIleM MUPE KaK O €IUHCTBE IIPUPOIbI, YETIOBEKA U OOIIECTBA, B IO3HAHUH IPUPOIHBIX 3aKOHOMEPHOCTEHN U PELIeHUH ITPO0IEM COXpaHEHH sl IPUPOAHOTO PABHOBECHS;
yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTUHU AJIsl COBPEMEHHOM LIMBUIIM3ALUK: 00€cIIedeHNsI HOBOT'O YPOBHSI Pa3BUTUS MEAULIMHBIL, CO3IaHUE IEPCIIEK TUBHBIX OMOTEXHOIOIHH,
CIIOCOOHBIX peIlaTh PecypcHbIe MPOOIEMBl Pa3BUTHUS YETIOBEUECTBA, IOUCKA IMYTEH BBIX0/A U3 II100aTbHBIX SKOJIOIMYECKUX MPo0IeM U 00ecredeHus Iepexoaa K yCTOHYHBOMY
Pa3BUTHIO, PALIIOHAJIBHOMY HCIIOJIb30BAHUIO IPUPOIAHBIX PECYPCOB U ()OPMUPOBAHUIO HOBBIX CTAHIAPTOB XKHU3HU;

3aMHTEPECOBAHHOCTH B MOMYYEHUH OMOTOrMYECKUX 3HAaHUN B LIENAX MOBBIICHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOH I'PAaMOTHOCTH, KaK COCTaBHOM yacTu
(hyHKIIMOHATBHON TPaMOTHOCTH 00yJaIOMIuXCsl, POPMUPYEMOI TPH U3ydeHUH OUOJIOTHH;

MMOHUMAaHKE CYLITHOCTH METOZ0B ITO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH MCIIOJIb30BaTh OITy4aeMble 3HAHUS JUIS aHATIM 33 U OO BSICHEHHSI SIBJICHUI
OKPYXKAaroIero Mupa 1 MpoMCXOAALIINX B HEM U3MEHEHUH, yMEHHE JiefiaTh 000CHOBAaHHBIE 3aKJIFOYEHHS HA OCHOBE HayYHBIX (DAKTOB M MMEIOIIUXCS JaHHBIX C LENbIO MTOTydeHUs
JOCTOBEPHBIX BHIBOZIOB;

CIOCOOHOCTH CAMOCTOSTENIEHO UCIIONB30BaTh OMONIOTMYECKUE 3HAHUS JIs1 pELLIeHUs TPOOJIeM B peasibHbIX )KM3HEHHBIX CUTYalMsX;

OCO3HaHHUE LIEHHOCTH HAYYHOH JESITENbHOCTH, TOTOBHOCTh OCYIIECTBIISATH MPOSKTHYIO M MCCIIEIOBATENBCKYIO JeATEIbHOCT MHHAUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPA30BAHNIO, K AKTUBHOMY IOTYYEHHIO HOBBIX 3HAHMH 110 OHOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTAMHU.

METANPEJAMETHBIE PE3YJIbTATbBI



MeramnpeaMeTHbIe pe3ylibTaThl OCBOCHHUS Y4eOHOro mpeamMera « BHomorus» BKIIYAKOT: 3HAYUMBIE 1Sl YOPMUPOBAHUSI MUPOBO33PEHUS 00YUAIOIINXCS MEKAUCIUTUTTHAPHBIC
(MeXnpenMeTHbIe) 00LICHAYYHBIC TOHITHS, OTPAXKAOIINE [IETIOCTHOCTh HAYYHOH KapTUHBI MUpa U CHCHU(PHUKY METOJIOB TIO3HAHUS, HCIIONIB3yEMbIX B €CTECTBEHHBIX HayKaX
(BerecTBO, SHEPT U, SBJICHHE, IPOLIECC, CUCTEMA, HAY4YHBIN (DAaKT, IPHHIIMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIICIOBAHUE, HAOIIOICHIE, M3MEPEHUE, IKCIICPUMEHT
U JIpyTHe); YHUBEPCAIbHbIC yueOHbIC AeiCTBUS (TI03HABATENbHbIC, KOMMYHHKAaTHBHBIC, PETYJSITUBHBIC), oOeceurBaronme GopMupoBanue GyHKIM OHAILHOW TPAMOTHOCTH U
COLIMABHON KOMITETEHIIMU 00Y4aIOIIUXCsl; CIOCOOHOCTh 00YYaIOIIMXCSI UCTIOIb30BATh OCBOCHHBI € MK IUCIUTUTMHAPHBIC, MUPOBO33PEHUCSCKHE 3HAHMS M YHUBEPCAIbHBIC
yueOHBIC IEHCTBUS B TIO3HABATENILHON M COLIMAIILHON MpaKTHKe. B pe3ynbraTe n3ydeHus OHOIOTHH Ha YPOBHE cpeHero o0miero oopa3zoBanus y o0yvaromierocs OyayTt
copMHpOBaHbI TO3HABATEIBHBIC YHUBEPCAIbHBIC YUCOHBIC NCHCTBHS, KOMMYHHUKATHBHBIC YHUBEPCAIbHBIC YYCOHBIC ICHCTBHS, PETYIIATHBHBIC YHHUBEPCAIbHbBIC YICOHBIC
JICHCTBUS, COBMECTHAS JICATCIILHOCTb.

IMo3HaBaTeIbHBIE YHHBEpPCAIbHBIE YUeOHbIE el CTBUS

Ba3oBble J1oruueckne AeicTBus:

CaMOCTOSITENILHO (hOPMYJIMPOBAT M aKTYaJIM3UPOBATH IIPOOIIEMY, PACCMATPHBATh €€ BCECTOPOHHE;

UCIIOJIb30BATh TIPH OCBOCHUH 3HAHHIA TIPUEMBI JIOTHYECKOT0 MbIIIUICHHS (aHaM3a, CHHTE3a, CPAaBHEHHMS, KiIacCH(pUKAIMU, 0000IICHHST), PACKPBIBATh CMBICT OMOIOrHYECKUX
MOHSATHH (BBIICIATh UX XapaKTePHbIC MPU3HAKH, YCTAaHABIMBATD CBSI3U C IPYTHMH ITOHATHIMH);

ONPENeNATh 1eIH ACSITeINbHOCTH, 3a/1aBast TapaMeTPhbl U KPUTEPHH MX JTOCTHIKEHHS, COOTHOCHTD PE3YJIbTAaThI JACSITEILHOCTH C IOCTABICHHBIMHU IEIISIMU;

WCTOJIb30BaTh OMOJIOTHMYECKHE IOHSITHS ISl OOBSICHEHUS (PAKTOB M SIBJICHUH KHBOH IIPUPOJIBI,

CTPOHTH JIOTHYECKHE PACCYKICHNUs (MHIYyKTHBHBIC, ICTYKTHBHBIE, [10 AHAJIOTHH), BBISBIISATH 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B PACCMATPUBAEMbIX SBJICHUX, HOPMYTHPOBATH
BBIBOJIbI M 3aKJTFOYCHHS;

MPUMEHSTh CXeMHO-MO/IENIbHBIC CPEICTBA IS TPE/ICTABIICHHUS CYIIECTBEHHBIX CBSI3€il M OTHOIICHHI B M3y4aeMbIX OMOJIOTMYECKUX 00BEKTaX, a TAKKE MPOTHBOPEUH Pa3HOro
pozia, BBISIBIICHHBIX B Pa3IHYHBIX HHPOPMAIMOHHBIX HCTOYHUKAX;

pa3pabaTbIBaTh IUIAH PEIICHHUS POOIEMbI ¢ YIETOM aHAIN3a UMEIOIMXCS MaTEPHAIbHBIX U HEMATEPHAIbHBIX PECYPCOB;

BHOCHTBH KOPPEKTHBEI B ACSITEIFHOCTD, OIIEHUBATh COOTBETCTBHE PE3yIbTATOB LIEISAM, OLCHUBATH PHCKHU ITOCIEACTBHH ACSITEILHOCTH;

KOOPAMHHUPOBATH U BHIIIOIHATH Pa0OTy B YCIOBUSX PEabHOTO, BUPTYAIbHOTO M KOMOMHHUPOBAHHOTO B3aNMOJCHCTBUS;

pa3BHBATh KPEaTHBHOE MBIIICHHUE TP PEIICHNH KH3HEHHBIX IPOOIIeM.

Ba3oBble ucciieioBaTe1bcKue JeiicTBUSA:

BJIAJICTh HAaBBIKAaMU Y4eOHO-HCCIIEI0BATENbCKON M MTPOSKTHOM AEATEIbHOCTH, HABBIKAMH Pa3peIleHns IPo0IeM, CIOCOOHOCTBIO H TOTOBHOCTBIO K CAMOCTOSITEIEHOMY TIOMCKY
METOJIOB PeIIeHUs MTPAKTHUECKUX 314, TPUMEHEHUIO Pa3InYHbIX METO/IOB MTO3HAHHS;

UCTIONB30BATh PA3INYHBIC BUIBI ASITEIFHOCTH 110 ITOTYYEHNIO HOBOTO 3HAHMS, €ro MHTEPIIPETAIN, IPEeoOpPa30BaHUIO U IIPIMEHEHHIO B YUEOHBIX CUTYaUAX, B TOM YHCIIE ITPH
CO3/IaHNH YIeOHBIX U COLUAIBHBIX ITPOEKTOB;

(bopMUpOBATH HAYYHBIH THIT MBIIUICHUS, BJIAACTh HAYYHOH TEPMUHOIOTHEH, KIFOUEBBIMH MOHSITHSAMH M METOAAMHU;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4 B 00pa30BaTEIbHOM JeATEIbHOCTH U JKU3HEHHBIX CHUTYAIIMSIX;

BBISBJISITH IPUYNHHO-CIICICTBEHHBIE CBSI3H M aKTYaJIM3HPOBATh 33/1a4y, BBIBUTATh TUTIOTE3Y €€ PEIIeHNUs, HAaXOIUTh apTyMEHTHI [UISl I0Ka3aTeIbCTBA CBOMX YTBEP)KICHUH,
3a71aBaTh MapaMeTphbl U KPUTEPUH PEIICHNS;

aHaJIM3UPOBATH MOIYyYCHHBIE B XO/I€ PEIICHNUS 3a/1a9l Pe3yIbTaThl, KPUTHYECKH OLIEHHBAThH UX JOCTOBEPHOCTH, TPOTHO3MPOBATH M3MEHEHUE B HOBBIX YCIIOBHSX;

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBAThH MPHOOPETEHHBIN OIIBIT;

OCYILECTBIIATH [IeJICHANIPABICHHBIN ITONCK ITEPEHoca CPEACTB U CIIOCOOOB JISHCTBHS B MTPO(ECCHOHAIBHYIO CPEy;

YMeTb IEPEHOCUTD 3HAHUS B TIO3HABATENBHYIO H IPAKTHYECKYIO 00JIaCTH )KU3HEIEATENbHOCTH;

YMeTb MHTETPUPOBATh 3HAHMS M3 Pa3HBIX MPEIMETHBIX 00acTeii;

BBIJJBUTAaTh HOBBIE HJIEH, ITPE/IaraTh OPUTUHAIBHBIC TOAXO/IBI M PEIICHHS, CTAaBUTh ITPOOJIEMBI U 3a/1a9H, AOMYCKAIOIIIe allbTePHATHBHBIC PEILICHN 5.

PaGora ¢ nnpopmanueii:

OpUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX MH(OPMAINH (TEKCTe y4eOHOr0 MocoOHs, HayYHO-TIOMYJIIPHON JIUTEpaType, ONOIOTHYECKHX CIIOBAPSX U CIIPAaBOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe), aHAIN3UpOBaTh MHHOPMAIMIO PA3IMYHBIX BUIOB U (HOPM NPEICTaBICHNUS, KDUHTUYECKU OIICHUBAThH €€ JOCTOBEPHOCTh U
HETIPOTUBOPEYHUBOCTD;

(bOopMyIUpPOBATh 3aMPOCHI U IPUMEHSTH PA3IMYHBIC METO/IBI IIPH IOMCKE H 0TOOpE OMOIOrn4ecKoi HH(pOpMaInK, HEOOXOAUMOH JUIsl BHITTOITHEHHS Y4 €OHBIX 33/1a4;



MpHOOPETaTh OMBIT UCIIOIB30BaHUS HH)OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI, COBEPLICHCTBOBATE KYIbTYPY aKTHBHOTO UCIIONB30BaHMS Pa3IMYHBIX TIOUCKOBBIX
CHCTEM;

CaMOCTOSATEIBFHO BEIONPATh ONTUMANIBHYIO OPMY MPEACTABICHUS OMOIOrnYecKoi HHPOpMaLuK (CXeMBbl, TpapUKH, AUATPAMMBIL, TAOJIUIbI, PUCYHKH U IPYroe);
WCTIOJIb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEACTBA MpHU paboTe ¢ Ononornueckod nHpopMalmen: NpuMeHsITh XUMHUYECKUe, pU3nUeckue 1 MaTeMaTHYeCKne 3HAKH U CUMBOJIHI,
¢dbopmyiel, a00peBHaTypy, HOMEHKIIATYPY, UCIIOIB30BaTh U IPE0OPa30BBIBATH 3HAKOBO-CUMBOJINYECKUE CPECTBA HATIISIAHOCTH;

BJIa/IeTh HAaBBIKAMH PACIIO3HABAHUS U 3AIIMTHI HH(OPMALK, HHPOPMAIIMOHHOW 0e301TaCHOCTH JINYHOCTH.

KommyHnunkatnBHble yHHBepcajibHble yueOHblIe el CTBUS

Oo0menne:

OCYHIECTBJIATH KOMMYHHKAIIUHU BO BCEX C(bepax JKU3HU, aKTUBHO Y4aCTBOBATh B JUAJIOTC WUJIN JUCKYCCUH 110 CYHICCTBY O6CY)KI[3€MOI71 TEMbI (YMCHI/IC 3aaaBaThb BOIIPOCHI,
BBICKA3bIBATH CYKACHUA OTHOCUTCIIBHO BBIITOJIHCHUA Hpez[naraeMoiz'I 3aaa4u, YUUTBIBATb UHTCPECHI U COIJIaCOBAHHOCTDH HO3I/IHI/II7[ APYTUX Y4aCTHUKOB Auajiora ujinu [II/ICKyCCI/II/I);
pacro3HaBaThb HeBepGaHLHLIe cpeacrsa O6HI€HHH, IMOHUMATh 3HAYCHUC COIIUAJIbHBIX 3HAKOB, ITPEAIIOCHIIOK BOSHUKHOBCHUA KOH(i).HI/IKTHI)IX CHTyaHHfI, YMETH CMATYATh
KOH(IIUKTBI 1 BECTH TIEPETOBOPHI;

BIIQJIETh PA3IUYHBIMHU CIIOCOOAMHU OOIIEHHS U B3aUMOJICHCTBUS, TOHUMAaTh HAMEPEHUS JIPYTUX JIOJIeH, TPOSBISTh YBaKUTEIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOM
(dhopme popMyITHPOBATH CBOM BO3PAKECHUS;

Pa3BEPHYTO M JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C HCIOIb30BaHUEM SI3BIKOBBIX CPE/ICTB.

CoBMecTHas 1eATEIbHOCTD:

MTOHUMATh ¥ MCIIOJIb30BaTh MPENMYIIECTBA KOMAHIHOW W MHIMBUAYAIbHON pabOTHI IPH PEHIeHNH OHOIOrHYecKor MpobIeMbl, 000CHOBBIBATH HEOOX OJMMOCTh IIPUMEHEHUS
TPYIIOBEIX ()OPM B3aUMOCHCTBHS MIPH PEIICHUH yYeOHOH 3a1a4H;

BBIOMPATh TEMATHKY U METOJIBI COBMECTHBIX JICUCTBHM C YIETOM OOIIMX MHTEPECOB U BOZMOXKHOCTEH KaXKJIOTO WiIeHa KOJIEKTHBA;

[IPUHUMATh LEJIM COBMECTHON IEATEIBHOCTH, OPraHU30BBIBATh U KOOPAWHHUPOBATh JEUCTBUS 1O €€ JOCTHKEHUIO: COCTABIITH IUIAH ACHCTBUM, paCIpEeNaTh pOjau ¢ y4ETOM
MHEHUH YYaCTHHKOB, 0OCYXJIaTh Pe3yJIbTaThl COBMECTHOM padoThI;

OLIEHWBATh KaYeCTBO CBOETO BKJIAJa M KAKJOr0 yJaCTHHKA KOMAaHIBI B OOIIHI pe3yapTaT 1Mo pa3paboTaHHBIM KPUTEPHSIM;

TpeuIaraTh HOBBIE TIPOEKTHI, OIEHUBATH HJIEH C MO3UIIMY HOBU3HBI, OPUTUHAIBHOCTH, IPAKTHYECKON 3HAYMMOCTH;

OCYIIECTBIIATH TIO3UTHUBHOE CTPATErMUECKOE MTOBEJICHNE B PA3ITMUHBIX CHTYAIUsX, MPOSBISATH TBOPYECTBO U BOOOpAKEHHUE, OBITh HMHUIINATHBHEIM .

PeryasiTuBHbBIe YHHBepcaibHble YUeOHbIe AeiicTBUSA

Camoopranu3anusi:

WCIIONIB30BAaTh OMOJIOTHYECKHE 3HAHUS TS BBISIBIICHHS TTPOOJIEM M MX PElIeHHS B )KU3HEHHBIX M YUCOHBIX CUTYAIUsX;

BBIOMpATHh Ha OCHOBE OMOJIOTMYECKUX 3HAHHUH I[ENIEBBIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JEUCTBUSAX M ITOCTYMKAX MO OTHOIIEHHUIO K KUBOW TIPUP OZIe, CBOEMY 3/I0POBBIO U
3I0POBBIO OKPYKATOIIHX;

CaMOCTOSITEIBHO OCYIIECTBIISATH TIO3HABATENBHYIO IEITEIBHOCTD, BBISBISTE MMPOOJIEMBI, CTABUTH U (POPMYITHNPOBATH COOCTBEHHBIE 3a]]a4X B 00Pa30BaTEIIbHOM IEITENFHOCTH U
KU3HEHHBIX CUTYaIlNAX;

CaMOCTOSATEIBHO COCTABIISITH TUTAH PEUISHUS MTPOOIEMBI ¢ YIETOM UMEIOLIIXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTEHHI;

JIaBATh OIIEHKY HOBBIM CHTYAIIHSIM;

pacImMpsATh paMK{ Y4eOHOT'0 TIpeIMeTa Ha OCHOBE JIMYHBIX IPEATIOYTECHHI;

JIeNaTh OCO3HAHHBIN BBIOOP, apTYyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OLIEHUBATh PUOOPETEHHBIN OITBIT;

CHocoO0CTBOBATH (POPMUPOBAHUIO U TIPOSIBIICHUIO IIMPOKOH SPYAUIIMH B Pa3HBIX 00JIACTSIX 3HAHHIA, TTIOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN 1 KYJIBTYPHBIA YPOBEHB.
CaMOKOHTPOJIB:

JIaBATh OI[EHKY HOBBIM CHUTYaIlHsIM, BHOCUTH KOPPEKTHUBHI B ICATEILHOCTD, OIIEHUBATH COOTBETCTBHE PE3YIHTATOB IEISIM;

BIIAJIETh HABBIKAMH TTO3HABATENBHON pedieKCHH KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUI M MBICIUTEIBHBIX MIPOIIECCOB, HX PE3YIHTATOB U OCHOBAHHIA, UCTIOIH30BATH TIPUEMBI
pedaexcun a5 OLEHKU CUTyaluH, BEIOOpa BEPHOTO PELICHMS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PELICHUS 110 X CHIKEHHUIO;

MIPUHUMATH MOTUBEI X pTYMEHTHI IPYTHX MIPH aHAIM3€E PE3YJIbTATOB JACATEIbHOCTH,



IpunsTue ceds u APyrux:

MPUHUMATH ce0s, TOHUMasi CBOM HEIOCTATKH M JOCTOMHCTBA;

MPUHUMATh MOTHBBI M apTYMEHTHI IPYTUX MPH aHAJIH3€ PEe3yJIbTaTOB e TEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JIPYTrUX Ha OMIUOKM;

pa3BUBaTh COCOOHOCTH TOHUMATh MUP C TIO3UIMH APYTOro YeIOBEKa.

MNPEAMETHBIE PE3YJIbTATbBI

[IpeameTHbIe pe3ynbTaThl OCBOCHHS COAEpKaHUs yIeOHOro mpeamera «bruonorus» Ha yriayOoJaEHHOM ypOBHE OpMEHTHPOBAHBI Ha o0ecriedeHne Ipo GUITBbHOTO 00ydeH s
oOyuarouuxcst 6rosioruv. OHM BKITIOYAIOT: crienuduyeckue it OMOIOruK HayYHbIe 3HAHUS, YMEHHUS M CIIOCOOBI ISHCTBUI 110 OCBOSHUIO, HHTEPIPETALIUH U TPeoOpa3oBaHUIO
3HaHWH, BUABI AATETLHOCTH MO TOTYYEHHIO HOBBIX 3HAHUW M X MPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX, @ TAKKE B PEAIbHBIX KU3HEHHBIX CUTYalu siX. [I[penMeTHbIe pe3yabTaThl
MPEACTABIEHBI TI0 TOJIaM U3YUCHUSI.

[IpenmerHblie pe3yapTaThl OCBOEHHS yueOHOro mpeameTa «buomnorus» B 10 kjaacce TOKHBI OTpaXaTh:

c(OPMHUPOBAHHOCTH 3HAHUN O MECTE U POJIH OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B (JOPMUPOBAHHU €CTECTBEHHO-HAYYHOW KaPTUHBI MHUpPA, B TIO3HAHUU 3aKOHOB ITPUPOJILI U
pelIeHny IPoOIIeM PaIlMOHATIBHOTO IPUPOIONIONB30BAHNSI, O BKJIAJIE POCCUHCKUX U 3apyO0eKHBIX YUEHBIX B pa3BUTHE OUOIOTHY;

BIIaJICHUE CUCTEMOIN OMOJIOTHYECKUX 3HAHUHN, KOTOpasi BKIIIOYAET: OCHOBOIIOJIATAIOIIHE OMOIOTHYECKHE TEPMHUHBI U TIOHITHS (3KU3HB, KJIETKA, OpTaHU3M, METa00JIH3M,
rOMEOCTas3, CaMOpEryJIsIHs, CAMOBOCIIPOU3BEICHUE, HACIIEICTBEHHOCTh, H3MEHYNBOCTh, POCT U Pa3BUTHE), OMONOrHueckre Teopun (kinerounas teopus T. [lIBanna, M.
lneiinena, P. BupxoBa, xpomocoMHasi Teopust HaciaeqcTBeHHOCTH 1. Moprana), yuenus (H.M. BaBunoBa — o ieHTpax MHOT000pa3us M MPOUCXOXKIEHHUS KyIbTYPHBIX
pacTeHwii), 3aKOHbI (eIMHOO00Pa3Hs OTOMKOB ITEPBOrO MTOKOJICHHSI, PACIIETUICHHS, YACTOTHI raMeT, He3aBUCHMOr0 HaclienoBaHus . MeHemst, TOMOJIOTHYECKUX PSJIOB B
HaciencTBeHHoM n3mMenunBocTd H.M. BaBuiosa), npuHINIEI (KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMHU METOJIaMH HAYYHOTO ITO3HAHUSI, KCIIOIb3yEMbIX B OMOIOTHYECKHIX MCCIIEIOBAHSIX JKUBBIX 00BEKTOB (ONTUCAHUE, U3MEpPEHNE, HAOI0IeH e, DKCIIEPUMEHT);
YMEHUE BBICISAThH CYIIECTBEHHBIE MPU3HAKH: BUPYCOB, KIIETOK MPOKAPHOT U 3YKAPUOT, OHOKIETOUHBIX 1 MHOTOKIIETOUYHBIX OPTaHU3MOB, B TOM 4HCJe OaKTepui, rpudoB,
pacTeHMi, )KUBOTHBIX U Y€JIOBEKA, CTPOEHUS OPraHOB U CUCTEM OPIaHOB PAaCTEHHM, )KUBOTHBIX, YENOBEKA, IPOLIECCOB JKU3HEAEITEIbHOCTH, IIPOTEKAIOLINX B OpraHU3Max
pacTeHuU, )KUBOTHBIX U Y€IOBEKa, OMOIOTHYCCKUX IIPOIIECCOB: 0OMEHA BelIecTB (MeTa0oIM3M), IPEBPAICHUS 3 HEPTUH, OPOXKEHHUS, aBTOTPOGHOI0 U TeTepOTPOYHOro THIIOB
NUTaHus], POTOCUHTE3a U XEMOCHHTE3a, MUTO3a, Mei03a, raMeTOreHe3a, 3IMOpHOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOXKEHUS, HHAUBUAYaJIbHOTO Pa3BUTUS OpraHU3Ma
(oHTOTEHE32a), B3aNMOJICHCTBHS T€HOB, I'eTepPO3HCa, HCKyCCTBEHHOTO 0TOO0PA;

YMEHHE YCTaHaBIIMBATh B3aUMOCBS3U MEXIY OPraHOMIAMH KJICTKH M UX (QYHKIMSAMH, CTPOCHHEM KJIETOK Pa3HBIX TKaHeH U NX QYHKIMAMH, MEKAY OpraHaMU U CHCTEMaMH
OpraHOB y PAaCTEHUH, KUBOTHBIX U YeJIOBEKa U UX QYHKIUSIMH, MEXIY CUCTEMAMU OPTaHOB M X (QYHKLMSIMH, MEKIY TallaMi 00MEHa BEILECTB, 3TallaMy KJIETOYHOI'0 IIUKJIA U
KU3HEHHBIX IMKJIOB OPIraHU3MOB, 3TallaMH YMOPHUOHAIBHOTO Pa3BUTHSL, TEHOTHIIOM U (eHOTUIIOM, (peHOTHIIOM U (aKTOpaMH cpelbl OOUTaHMUS;

YMEHUE BBISBIIATH OTJIMUMTEIbHbIE IPU3HAKY JKUBBIX CUCTEM, B TOM YHCIIE€ PACTEHHUM, )KUBOTHBIX U YEIOBEKA;

YMEHHUE UCII0Ib30BaTh COOTBETCTBYIOIINE APTYMEHTBI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY [UISl JOKa3aTeIbCTBA POACTBA OPTaHM3MOB Pa3HbIX CUCTEMATHYECKHX
I'pyni;

YMEHHUE peraTbh OMOoNOornyecKrue 3aa4uu, BBISBISITh IPUYNHHO-CIICACTBEHHBIE CBSI3H MKy HUCCIeLyEeMbIMH OMOIOTMYECKUMH MIPOLIECCAMH U SIBICHUSMHU, J€TaTh BBIBOIBI U
MIPOTHO3bI HA OCHOBAaHUHM IOIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBITIONHATH Ta00paTOPHBIE U MMPAKTHYECKHE pa0OTHI, COONIIOIATh TIPaBHiIa P paboTe ¢ yIeOHBIM U J1a00pPaTOPHBIM 000PYIOBaHUEM;

YMEHHUE BBIIBUTAaTh TUIIOTE3b], IPOBEPSATH UX SKCIEPHUMEHTAIBLHBIMH CPEACTBAMH, (OPMYIUPYsI LieNb UCCIeN0BAaHUS, aHATU3UPOBATh ITOyYCHHBIE PE3yIbTAThl U IETaTh
BBIBO/IBI;

YMEHHUE y4acTBOBaTh B y4eOHO-HCCIIE0BATENBCKON paboTe 0 OMOJIOTHH, SKOJIOTHN U MEJULIMHE, TPOBOANMOMN Ha 0a3€ MIKOJIBHBIX HAYYHBIX OOIIECTB, U MMyOIHIHO
MPEACTABIATE IOJyYEHHBIE PE3YJIbTAThl HA YIEHHUECKHX KOH(EepeHINX;

YMEHHUE OLICHUBATh STHYECKUE aCIIEKThl COBPEMEHHBIX MCCIIEAOBAaHUN B 00JaCTH OMOIOrMU ¥ MEIUIMH bl (KIIOHUPOBAHKE, HCKYCCTBEHHOE OILUIOI0OTBOPEHHE, HAIIPABICHHOE
W3MEHEHHUE IeHOMa U CO3/IaHUE TPAHCTEHHBIX OPraHW3MOB); YMEHHE OCYIIECTBIISATH OCO3HAHHBII BEIOOP Oyay1iel npodeccoHaIbHOM AeITEeNFHOCTH B 00J1IaCTH OMOJNIOTHHY,
MEIUIIHBI, OMOTEXHOJIOTHH, BETEPUHAPHH, CEITLCKOTI0 X035 CTBa, MUIIEBONH MPOMBIILIEHHOCTH, YIITyOIsSTh [TI03HABATEIbHBIN HHTEPEC, HAIPABICHHBIA HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOILEH MpodecCu U MPOIOIKEHHE OMOJIOrHYECKOro 00pa3oBaHuUs B OpraHU3alMAX CPEAHEro Npog)ecCHOHAIBHOrO U BBICIIEr0 00pa3oBaHMUs.

[IpeamerHble pe3ynbTaThl OCBOEHHS yueOHOro npeaMera «buonorus» B 11 Kiacce JOIKHBI OTPaXKaTh:



c(OpPMUPOBAHHOCTH 3HAHUH O MECTE U PO OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAYK, B ()OPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MUPa, B IO3HAHUH
3aKOHOB TIPUPOJIBI U PELICHNH IKOJIOTHUECKHX POOJIEM YelIOBEYECTBA, a TAKKE B PELICHUU BOIIPOCOB PAllMOHAIIBHOTO MPHUPOAOIIONB30BaHNUS, H B (POPMUPOBAHUN LIEGHHOCTHOTO
OTHOUICHUS K MPUPOE, OOLIECTBY, YEIOBEKY, O BKJIa/le POCCHUCKUX U 3apyOeKHBIX YUEHBIX-OMOIOrOB B Pa3BUTHE OHOIIOTHH;

yMEHHE BIaleTh CUCTEMOH OMOJIOrHYeCKUX 3HaHUH, KOTOpasi BKIIIOYAET OonpenelieHusl i TOHMMaHUe CYIIHOCTH OCHOBOIOJIAraloMInX OMOMOTMYECKUX TEPMUHOB U TIOHATUH (BUJ,
sKocuctema, brnocdepa), Onoaornyeckue Teopun (3BomonuoHHast Teopus Y. lapBuHa, chHTeTHUYECKast Teopus 3Bomonnn), yueHus (A.H. CeBepiioBa — 0 myTAx U HampaBICHUAX
sponronny, B.M. Beprasnckoro — o 6uoctepe), 3akoHbl (reHerndeckoro pasHoBecus k. Xapau u B. Baiinbepra, zaponsieBoro cxoncrsa K.M. bapa), npasuia (muaumyma 1O.
JIuGuxa, 5KOJIOrNYeCKOi MUPaMHUIbI SHEPTHH ), TUIIOTE3HI (rumnore3a «mupa PHK» V. T'unbepra);

yMEHHE BJIa/IeTh OCHOBHBIMU METOJIaMU HAYYHOI'O TIO3HAHMSI, HCIIOJIb3yEMBIMH B OMOJIOTHYECKUX MCCIIEOBAHMIX )KUBBIX 00BEKTOB U AKOCHCTEM ( OITMCaHUE, U3MEpEHHE,
HaOJI0/ICHHE, SKCIIEPUMEHT), CIIOCO0aMU BBISIBJICHUS M OLICHKH aHTPOIIOT€HHBIX H3MEHEHUH B IPUPOJIE;

yYMEHHE BBIIENSTh CYIECTBEHHBIE TPU3HAKU: BUIOB, OMOTEOIIEHO30B, YKOCUCTEM B Orocdepbl, CTaOMIN3UPYIONIET0, ABMKYIIETO M Pa3phIBAIOIIEr0 €CTECTBEHHOTO 0TO0pAa,
AIJIONATPHYECKOTO U CUMIIATPUIECKOT0 BHI000Pa30BaHsI, BIMSHUS BIKYIIMX CHUJI SBOIIONMN Ha TeHO(MOH/I MOMYJISIINH, TIPHUCIIOCOOIEHH OCTH OPTaHU3MOB K Cpelle OOUTaHMS,
YyepeI0BaHus HAaIIPaBJICHUH YBOJIOINHY, KPYTOBOPOTA BEIIECTB M MTOTOKA YHEPTHH B IKOCHCTEMAX;

yYMEHHE yCTaHABIMBATh B3aUMOCBSI3M MEXK]y TIPOIIECCAMH dBONIOLNH, TBIKYIIMMHU CUJIAMU aHTPOIIOTeHe3a, KOMIIOHEHTaMH Pa3IMYHbIX 9KOCUCTEM U MPHCIIOCOOIEHUSIMH K HUM
OpraHU3MOB;

yMEHHE BBISIBIISITH OTIIMYUTENbHbIC IPU3HAKH JKHUBBIX CHCTEM, IIPUCTIOCOOIEHHOCTh BHJIOB K Cpelle OOUTaHMsI, a0MOTHUECKHX M OMOTHYECKUX KOMITOHEHTOB YKOCHCTEM,
B3aMMOCBSI3ell OpraHU3MOB B COOOIIECTBAX, AaHTPOITOTEHHBIX M3MEHEHNH B 9KOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHUE UCIIONB30BaTh COOTBETCTBYIOIINE APTYMEHTBI, OMOJIOTHYECKYI0 TEPMHHOIIOTHIO U CUMBOJIMKY JUIS JIOKa3aTeNbCTBA POJCTBA OPTaHM3MOB Pa3HBIX CHCTEMAaTHUYECKHX
IPYII, B3aHMOCBSI3H OPTaHU3MOB M Cpe/Ibl OOUTAHHMS, SJMHCTBA YEJIOBEYECKUX Pac, HEOOXOMUMOCTH COXpaHEH Usl MHOTO00Opa3usl BUJIOB M DKOCHCTEM KaK YCIOBUS
COCYIIECTBOBAHUS IPUPOJIBI U YEITOBEUECTBA;

YMEHUE pemarb OHONOrHYecKrue 3a7a4l, BBISIBISTh IPUYAHHO-CIIC/JICTBEHHBIE CBSI3H MEXKy UCCIIEyEeMbIMH OMOJIOTMYeCKUMHU MPOIIECCAMHU U SIBIICHUSIMHU, JIETaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHHH ITOTyYEHHBIX PE3yIbTATOB;

YMEHHE BBITIOIHATH JJa00paTOPHBIE M MIPAKTUUECKUE paObOThI, COOJII0aTh MpaBUIIa Ipu padoTe ¢ y4eOHBIM U JIAO0OPaTOPHBIM 000PYIOBAaHUEM;

YMEHUE BBIIBUTATh TUTIOTE3bI, POBEPATH UX IKCIEPHUMEHTAILHBIME CpeICTBAMH, (HOPMYIUPYsI LIENb UCCISJOBAHUS, AaHATU3H POBATH MTOMYYCHHBIC PE3YIIBTATHI U JIeTIaTh
BBIBO/IBL;

YMEHHUE yUacTBOBATh B yUEOHO-HCCIIEIOBATENHLCKON pa0boTe TI0 OMOJIOTHH, SKOJIOTHH M MEJMIIMHE, TPOBOANMON Ha 0a3e MIKOJILHBIX HAYYHBIX O0IECTB, U MyOINIHO
MIPEJCTABIIATH OTYYEHHBIE PE3yAbTAThl HAa YICHUYECKUX KOH(EpeHIINIX;

YMEHHE OIIEHWBATh THITOTE3HI M TEOPHH O TPOMCXOXKICHUN KU3HH, YETOBEKa U YETOBEUECKUX pac, O MPUIUHAX, IIOCIEACTBHAAX U CIIOCO0aX MpeIOTBPALIeHHS TII00aIbHBIX
W3MEeHEeHHH B omocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BEIOOp OymyIiel mpodecCHOHATBHOMN NESTENFHOCTH B 00JIaCTH OMOJIOTHH, YKOJIOTHH, TPUPOONOIB30BaAHNS, MEIHIIMHBI, OMOTEXHOJIOTHH,
TICHXOJIOTUH, BETEPHHAPHH, CEIIbCKOT0 XO3SHCTBA, MUIIEBOI MPOMBIIIIIIEHHOCTH, YTITyOJISTh TO3HABATENBHBIN HHTEPEC, HAPABIEHHBIH HA OCO3H aHHBIH BEIOOD
COOTBETCTBYIOIIEH MPOGECCHH U TPOAOIKEHHE OHOIOTHYECKOT0 00pa30BaHUs B OPTaHU3AIMAX CPEIHEr0 PO ECCHOHANBHOTO U BBICIIIEr0 00pa3oBaHUsI.

COJAEPKAHUE OBYYEHHUS 10 KJIACC

Tema 1. BuoJsiorusi Kak HayKa

CoBpeMeHHas1 OMONOTHS — KOMIUTEKCHas Hayka. KpaTkas uctopust pa3BuTHs Ouonoruu. buonorndeckrne Hayku U M3ydaeMble HMH poOieMbl. DyH1aMeHTanbHbIe, TPUKIIaIHbIe
Y TTIONCKOBBIC HAYYHBIE HCCIIEIOBAHNS B OMOJIOTHH.

3HadeHune Ononoruu B OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYJIHOU KapTUHBI Mupa. [Ipodeccuu, cBszanHble ¢ OHonorueil. 3HaueHre OMOIOTUN B TIPAKTUIECKOM
JeSITeTFHOCTH YeIOBEKa: MEIUIINHE, CEThbCKOM X03SHCTBE, POMBITITIEHHOCTH, OXPaHe TPHPOIBL.

HdemoncTpanuu

[optpersi: Apucrorens, Teodpact, K. Jluaneit, XK.b. Jlamapk, Y. dapsun, Y. lapseit, I'. Mennens, B.. Bepranckuii, W.I1. [TaBnos, N.1. Meunukos, H.1. Basunos, H.B.
Tumodeen-PecoBckmit, [Ix. Yorcon, @. Kpuk, [I.K. benses.

Tabmuet 1 cxembl: «CBs3b OMOIOTUU C APYTUMH HayKaMuy, «CucreMa OMOIOTHYECKAX HAYKY.

Tema 2. ’)KuBble cUCTeMbI U UX U3yUeHHE



JKuBble cucTeMbl Kak mpeaMer nzydenus ononoruu. CBOWCTBA KMBBIX CUCTEM: EAMHCTBO XUMHUYECKOTO COCTaBa, TUCKPETHOCTh U LENOCTHOCTD, CIIOKHOCTh M YIIOPSJ0YEHHOCTD
CTPYKTYPBI, OTKPBITOCTh, CAMOOPIaHU3ALIH, CAMOBOCIIPOU3BEICHHUE, Pa3ApaKUMOCTh, U3MEHYUBOCTb, POCT U pa3BUTHE.

VYpoBHH OpraHU3aLKH KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KIICTOUHBIN, TKAHEBBIH, OPraHU3MEHHBIN, TOMYJISIIHOHHO-BUI0BOH, SKOCUCTEMHBIN (OHOTre0LeHOTHY ECKHiA),
ouoctepnsrii. [Iporeccrl, mporcxonsye B )KUBbIX cucreMax. OCHOBHBIE TPU3HAKH KUBOTO. JKH3HB Kak (hopma cyliecTBoBaHUS MaTepun. Hayku, n3ydaromiye KUBbIe CHCTEMBI
Ha pa3HbIX YPOBHSIX OpPTraHU3aLUu.

Wzyuenne xxuBbIX cucteM. Meronsl Ononorudeckoi Hayku. Habmronenne, n3amepenue, SKCIepUMeHT, CHCTeMaTH3alus, MeTaanaius. [loHaTue o 3aBHCUMON 1 HE3aBUCUMOI
nepeMeHHol. [nanupoBanue skcnepuMenTa. [locranoBka u mpoBepka rumnorte3. Hysepas runoresa. [loHsaTue BEIOOpKH 1 €€ 1OCTOBEPHOCTh. P a30poc B OMOJOrMUECKUX TaHHBIX.
OrieHKa 10CTOBEPHOCTH MOMYYEHHBIX Pe3yIbTaToB. [I[pHUrHBI HCKaXKEHUs pe3yabTaTOB FKCIepuMenHTa. [IoHATHEe CTaTUCTHUECKOrO TECTA.

[emoHcTpanuu

Tabmuie! 1 cxembl: «OCHOBHBIE TPU3HAKH KU3HNY, «bronornyeckue cucteMbl», «CBONUCTBA KUBOM MaTepHmy, «Y POBHH OPTaHU3AIMU KUBOW TPUP 01bD», «CTpoeHue
JKUBOTHOM KIIETKW», «TKaHU )KUBOTHBIX», «CHCTEMBI OPraHOB YEJI0BEUECKOr0 Opranu3May, «buoreorenos», «buochepar, «MeTobl U3yUECHUS KUBOU TPUPOBIY.
O06opynoBanue: 1a00paTopHOE 000PYIOBAHUE [T TPOBEACHUS HAOJIIOICHUI, U3MEPEHUH, SKCTIEPUMEHTOB.,

[IpakTruyeckas padora

«Hcrionp30BaHne pa3IMYHBIX METOJIOB MPU U3YYEHHH JKHUBBIX CHCTEM.

Tema 3. buosorus kieTku

Krerka — cTpykTypHO-QyHKIIMOHAIBHAS eAnHUIA )uBoro. Mcropust oTkpeiTHs KieTku. Pabotel P. ['yka, A. Jleenryka. Kierounas teopus (T. [lIBann, M. lneiinen, P.
BupxoB). OcHOBHBIE MTOJIOKEHUSI COBPEMEHHOM KIETOYHON TEOPHH.

MeTo/bl MOJEKYISPHON U KJIETOYHOH OMOJIOTUU: MUKPOCKOITHS, XpoMaTorpadusi, 31eKTpodopes, METOI MEUEHBIX aTOMOB, UG depeHIInanbHoe IIEHTPUGYTHpO BaHUE,
KyJIbTUBHPOBaHHE KJIETOK. M3ydenne (hMKCHPOBaHHBIX KJIETOK. DIeKTpOoHHAs MUKpockomnusa. KordokaasHas MuUKpockonus. ButansHoe (MIPHKU3H €HHOE) N3yUeHHE KIIETOK.
HemoHcTpanun

IToptpersi: P. I'yk, A. JleBenryk, T. IlIBann, M. Illnelinen, P. Bupxos, K.M. bap.

Tabnuuel 1 cxeMbl: «CBETOBOM MUKPOCKOI», «IEKTPOHHBIN MUKPOCKOI», «VcTOpuUs pa3BUTUS METOAOB MUKPOCKOIIHUIY.

O0opynoBaHue: CBETOBON MUKPOCKOII, MUKPOIIPENapaThl paCTUTEIbHBIX, dKUBOTHBIX 1 OaKTE€pUAIbHBIX KIIETOK.

[pakTudeckas pabora

«M3y4yeHre METO0B KIECTOUHOH Orosoruu (xpomarorpadus, saekrpodopes, nuddepeniinaibaoe neatpudyruposanue, [1LP)».

Tema 4. Xumudeckast opraHA3aIus KICTKH

XUMHUYECKUH COCTaB KIETKH. Makpo-, MUKPO- U YJIbTPaMHUKpPO3JIeMeHThl. Bona u e€ posib Kak pacTBOpUTENS, peareHTa, y4acTue B CTPYKTYPUPOBAHNU KJIETKH, TEILIOPEryIISLIH.
MuHepanbHble BellecTBa KIETKH, UX OMoiorudeckas poib. Pojab KATHOHOB U aHUOHOB B KJIETKE.

Opranmndeckue BemecTBa KIeTkd. bromorndeckre monnMepbl. benkun. AMHHOKUCIIOTHBIN cocTaB O6enkoB. CTPyKTyphI 0eKkoBO# Monekynbl. [lepBudnas cTpykTypa Oenka,
MENTHIHAS CBA3b. BTOpHYHAs, TpeTHyHas, YeTBepTHYHAS CTPYKTYpHI. Jlenarypanms. CBoiictBa 6enkoB. Kimaccudukaims 6enko. buonornueckne ¢pynkunn 6emkos. [IpruoHsr.
VYrneBonsl. MoHOCaxapupl, MMcaxapyibl, OJIMrocaxapuapl U monucaxapuapl. OOmuil miad cTpoeHus U GU3NKO-XUMHUECKHE CBOWCTBA yriieBooB. buonornyeckue QyHKmu
YIJIEBOZIOB.

Jlumupet. ['unpodunsHO-THAPOdOOHEIE cBOlicTBa. Kitaccudukarmst munmmos. Tpurmmiepuast, Gochomunuabl, BOCKH, crepousisl. bruomorndeckne ¢hyHkmu munuaoB. O0mue
CBOMCTBa OMOJIOTMYECKUX MEMOpaH — TEKy4ecTh, CIIOCOOHOCTh K CAaMO3aMBIKaHUIO, OJTYIPOHUIIAEMOCTb.

Hyxnennossie xucnotsl. JJHK u PHK. Ctpoenne HyknenHoBbix kucioT. Hykneorunsr. [Ipuanmn kommementapHocTH. [Ipasuino Yapradda. Ctpykrypa JJHK —nBoitHas
cnupanb. MecroHaxoxkaenne u ouonorundeckue ¢pyakmun JJHK. Bugsr PHK. @yaknun PHK B kiretke.

Crpoenne monexyisl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buonornueckue pynkiuun AT®. BoccraHoBIeHHBIE TEPEHOCUUKH, UX GYHKIMH B KIETKE. Jpyeue
nyxneozuompugocpamor (HT®). Cexsennpoanue JHK. Memoowr eenomuru, mpanckpunmomuxu, npomeomuxu.

CrpykrypHas Ouosorus: OMoXuMudeckue 1 OMopU3NUecKre UCCIeJOBAHUS COCTaBa U IPOCTPAHCTBEHHOM CTPYKTYphl OMoMonekyn. Moodenupoganue cmpykmypsl u yHKyu
ouomonexyn u ux komnaexcog. Komnviomepnuiii ousatin u opeanuieckutl cunmes OUOMONEKYIL U UX HENPUPOOHBIX AHAL0208.

JemoHcTpanuu

[Moptpersi: JI. onunr, Jx. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankinun, ©. Canrep, C. [Ipy3unep.

Huarpammsl: «Pacnpenenenre XUMHUECKUX 3JIEMEHTOB B HEXHUBOW MPHUpOJE», «PacnpeneneHne XuMUYECKUX IIEMEHTOB B JKUBOW IIPUPOJEN.



Tabmuup! u cxembl: «llepuoanyeckas TabaMIIa XHMHYECKUX 3JIEMEHTOBY, «CTpoeHUE MOJIEKYIBI BOABI», «BeriecTBa B cocTaBe opraHu3MoBy, «CTpoeHHE MOJIEKYIBI OelKay,
«CTpyKTypBl 6EKOBOH MONEKYIb», «CTpOEHHE MOJIEKYJ YIIIEBOAOBY, «CTpoeHNE MOJNIEKYJT TUHA0BY, «HykiienHoBbIe KHCIOTEY, «CTpoeHne Monekyasl ATO».
O6opynoBaHue: XUMUYECKas MOcyAa U 000pyJOBaHUE.

JlabopaTtopnas pabota «OOHapykeHHE OCITKOB C MOMOIIBIO KAYECTBECHHBIX PEAKIIHIT.

Jlaboparopnas pabota «lccieqoBaHue HYKJIEHHOBBIX KUCIOT, BBIACIEHHBIX U3 KIETOK Pa3TUYHBIX OPIaHU3MOBY.

Tema S. Ctpoenue u pyHKIHUM KICTKH

Tume! keTok: sykapruoTHyecKas U npokapuotnieckas. CTpyKTypHO-(YHKIMOHAIbHBIE 00pa30BaHMs KIETKH.

CrpoeHue mpokapruoTuieckon kietku. Kierounas crenka Gakrepuii u apxeil. OcoOOEHHOCTH CTpOeHHsI reTepoTpodHON M aBTOTPO(HOM MPOKAPUOTHIECKUX KIETOK. MecTo
POJIb TIPOKAPUOT B OHOIIEHO3aX.

Ctpoenue 1 (HYHKITMOHUPOBAHUE dyKapruOTUYeCKor KieTku. [Ima3maTuueckas MmemOpana (tuia3manemMma). CTpyKTypa Iia3MaTHIecKold MeMOpaHbl. TpaHCIIOPT BEIIECTB Yepe3
M1a3MaTHYECKyI0 MeMOpaHy: maccuBHbIN (Auddy3us, odbneraéHHas udQysus), akTHBHBIN (TIEPBUYHBIN U BTOPUYHBIA aKTHBHBIN TpaHcnopt). [TonynporuiiaeMocts MeMOpaHbl.
Pabora HaTpuii-kaMeBoro Hacoca. DHAOIUTO3: MUHOIUTO3, (haroruTo3. Jk3o01uTo3. Kierounas crenka. CTpykTypa U (yHKIUHU KIETOYHOW CTEHKH PACTeHUMU, TPHOOB.
Hurornasma. [lurozons. [lutockener. [Apmxenue nurommia3Mel. Opranouipl kierku. OqHoMeMOpaHHbIE OpraHOW bl KJISTKU: SHoIIIa3MaTuyeckas cethb (OI1C), annapar
Tonbmku, TU30COMBI, HX CTpoeHUe U (HyHKINH. B3anMoCBs3b 0THOMEMOPaHHBIX OpraHoUIOB KiteTkH. CTpoeHHe rpaHy IspHOTO PETHKYIIyMa. Mexanuzm Hanpasnenust 6e1Kog 6
OIIC. Cunre3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ tajkuii (arpanyIsipHbIiA) SHIOMIa3MaTHIecKuil petukynyM. CekpeTopHast QyHKIUS anmaparta [ onb/ku.
Moougpuxayus 6enxos ¢ annapame I onvoocu. Copmupoexa benxoé ¢ annapame I onvosicu. TpaHCIOPT BelIecTB B KieTKe. Bakyoiu pacTUTENbHBIX KiieToK. KileTouHbIl COK.
Typrop.

[TomyaBTOHOMHBIEC OPTAaHOU B KJIIETKH: MUTOXOHIPHH, THACTUIBL. [IpoucxodicOernue mumoxouoputi u niacmud. Cumobuoeenes (K.C. Mepeackosckuii, JI. Mapeynuc). CtpoeHue u
(GYHKIIMY MUTOXOHJIpUH | TutacTul. [lepBUYHbIC, BTOPUYHBIC M CIIOKHBIC IACTU/IBI (DOTOCHHTE3UPYIOMINX DYKAPHOT. XJIOPOILIACTHI, XPOMOILIACTBI, JISHKOIIACTHI BBICIIIIX
pacTeHui.

HememOpannbie opranouabl kierku CtpoeHne u (yHKIMH HeMeMOPaHHBIX OPTaHOUIOB KIETKH. PUOocoMbl. [Ipomesicymounvle ¢hunamenmor. MukpoduimaMeHThl. AKmuHogvle
MUKpoghunamenmol. MBIIIIEUHBIE KIIETKH. AKMUHOBblE KOMNOHEHMbL HeMblieyHbix Kiemok. Mukporpydouku. Kierounsiii ienTp. CTpoeHue U IBUKEHHE )KTYTHKOB U PECHUYCK.
MukpotpyOouku ruTomiasmel. [leHTpuons. benxu, accoyuupogannvle ¢ MUKpopuiamenmamu u Mukpompyooukamu. Momopruie 6enxu.

Anpo. O6oouka si1pa, XpOMaTHH, KApUOILIa3Ma, SIPBIIIKK, UX CTPOeHHE U QYHKIMH. SIIepHbIi OeIKOBBIH MaTpuKe. IIpocTpaHCTBEHHOE PACIION 0KEHHE XPOMOCOM B
uHTepYA3HOM ape. Dyxpomamun u cemepoxpomamun. Beqku XpoMaTHHa — TUCTOHBL. JJunamuka s0epHoti 06010uky 6 Mumose. foepHulil mpancnopm.

Kierounsie Brmrouenusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApPHOT (PAaCTUTEbHOM, KHBOTHOW, TPUOHOM).

JeMoHncTpanuu

[optpersi: K.C. Mepexkosckuii, JI. Maprymuc.

Tabmure! 1 cxembl: «CTpoeHNE 3YKaPHOTHIECKOH KIIETKNY, «CTpOoeHrEe )KHBOTHON KIETKH», «CTpOeHNe PaCTUTENbHOIN KIeTKn», «CTpOeHHe MUTOXOHAPUNY, «Sapoy,
«CTpoeHne MpoKapHOTHIECKON KIIETKU.

O6opynoBaHue: CBETOBOW MUKPOCKOIN, MHKPOIIPEapaThl PACTUTENbHBIX, J)KUBOTHBIX KIIETOK, MUKPOIPENnapaThl OaKTepruaIbHBIX KIIETOK.

JlaGopartopHas pabora «3ydeHue cTpoeHus KIETOK Pa3TuIHBIX OPTaHU3MOBY.

[IpakTudeckas padora «/3ydeHue CBONCTB KIETOUHOW MEMOpaHBI».

JlaGopartopnas pabota «VccneaoBaHre MIIa3MONM3a U IETIa3MONIH3a B PACTHTEIHHBIX KIETKAX.

[IpakTudeckas padora «/3ydeHne NIBHKEHUS [UTOILIA3MBI B PACTHTEIBHBIX KIETKaX».

Tema 6. O0MeH BelecTB M NpeBpallieHue JHEPTUH B KJIeTKe

ACCUMIITANINS ¥ TUCCUMILISIUS — JIBE CTOPOHBI MeTabonm3ma. THmbl o0OMeHa BelecTB: aBTOTPOGHBINH U TeTepOTPOQHBINA. YUacTue KHCIOopOoa B OOMEHHBIX IIPOIIeccaXx.
OHepreruueckoe obecriedeHue kietTku: npeppamienne AT® B oOMeHHBIX mporieccax. DepMeHTaTHBHBIN XapaKTep peakiuil KIeToOYHOoro MmeradonuzmMa. OepMeHThI, UX CTPOCHUE,
cBolicTBa U MexaHu3M neiicTBust. KodhepmenTsr. OTinunst pepMEHTOB OT HEOPraHUYECKUX KaTaln3aTopoB. bemkn-akTHBaTOPHI U OCNKH-WHTHOUTOPBI. 3aBUCHMOCTH CKOPOCTH
(hepMEeHTATHBHBIX PEAKITUIA OT Pa3IHIHBIX (PAKTOPOB.

[lepBuuHBI CHHTE3 OPraHUYECKUX BEIIECTB B KieTKe. DoToCuHTE3. AHOKCUCEeHHbIN U OKCUu2eHHbId homocunmes y baxmepui. Ceemocodupaiowjue nusmMeHmsl U nUeMenmbl
peakyuonHozo yenmpa. Ponb xioporactos B mpouecce ¢porocuHTesa. CBeroBast u TeMHoBas da3pl. Pomoodvixanue, C3-, C4- u CAM-munwvt pomocunmesa. IlpogyKTHBHOCTD
¢dorocunTe3a. BimsHue pa3nuuHbiX (aKTOPOB Ha CKOPOCTDH (POTOCHHTE3a. 3HAaUeHHE (POTOCHHTERA.



XemocuHTe3. PazHooOpa3ue opraHu3MOB-XEMOCHHTETHKOB: HUTPUPHULIUPYIOLINE OaKTEePUH, Kee300aKTepun, cepodaKkTepru, BOIOPOJHbIE OakTepuy. 3HaUeHHE XEMOCHHTE3a.
AmnaspobHnsie opranu3Msl. Buast Opoxkenus. [IpoaykTel OpoxeHUs U UX UCIIONB30BAHKE YETTOBEKOM. AHa3POOHBIE MUKPO OPTaHU3MBI KaK O0BEKTH OMOTEXHOJIOTHH U
BO30ynuTENHN OONE3HEH.

AdpoOHBIE OpraHNU3MBL. DTallbl YHEPreTHIecKoro ooMena. [lonroToBuTenbHbIM dTam. [ Tnkonu3 — 6eCKUCIOpOTHOE PacIEeIICHNE TTIOKO3BI.

Bronoruueckoe okucienue, WK KJIeTouYHoe ApIxanre. Pos MUTOXOHApHIA B Tipolieccax OMoaorndeckoro okucienus. Lpkmnueckue peakiun. OKUCIUTEIRHOE
dbochopunupoBanue. Iuepeus memopannozo epaduenma npomonos. Cunmes ATD: paboma npomonnou AT@-cunmasel. [IpermyinecTsa a3poOHOT0 MYyTH 0OOMEHA BEIIIECTB
nepen aHa3poOHBIM. DPPEKTUBHOCTH SHEPTETHYECKOT0 OOMEHa.

HemoHcTpanuu

Hoptpersr: Tx. [puctin, K.A. Tumupszes, C. H. Bunorpanckuit, B. A. Ourensrapar, I1. Mutuenn, I'.A. 3aBap3us.

Tabmuip! u cxeMbl: «@OTOCHHTE3Y, « DHEPreTUIECKHil 00Men», «brocunTes Oenkay, «CtpoeHue GpepMeHTa, « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOW MHUKPOCKOII, 000pYAOBaHHE JIJIsl IPUTOTOBJIEHUS MIOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

Jlaboparopnast pabota «l3yueHue KaTaIuTHIECKOH aKTUBHOCTH (DepMEHTOB (Ha MpUMepe aMUiIa3bl UM KaTajuasbl)y.

Jlaboparopnas pabota «3yueHue hepMEHTaTUBHOTO pacIIeIICHUs TIEPOKCH A BOIOPOAA B PACTUTENLHBIX M )KUBOTHBIX KIIETKAX».

JlabopaTopHas pabora «CpaBHEHHE MPOLIECCOB (POTOCHHTE3A M XEMOCHHTE3aY.

JlabopaTtopHas pabota «CpaBHEHHE MPOLIECCOB OPONKEHUS U JIBIXAHUS.

Tema 7. HacaencrBeHHasi HHpopManus u peaan3anus eé B KJIeTKe

Peakmuu maTpruHoro cunTe3a. [IpUHIMIT KOMIUIEMEHTAPHOCTH B PEAKIUSIX MATPHYHOTO CHHTE3a. Peanu3anust HaclencTBeHHOW nHpopManun. [ eHeTrnueckuii KoJi, ero CBOWCTRA.
Tpanckpuniws — matpuasslii cuaTe3 PHK. [IpHHIAITBI TpaHCKPUTIITNH: KOMIUIEMEHTAPHOCTh, AHTHIIAPAJUIETBHOCTD, aCHMMETPUIHOCTh. Cospesanue mampuurnvix PHK 6
aykapuomuyeckoui kiemie. Hexooupyrowue PHK. Tpancnsanus u e€ stambl. Yduactue TpancriopTHeix PHK B 6mocnuTese 6enka. Y cinoBus 6nocnHTesa 6enka. Konuposanue
aMUHOKHCIOT. Ponb pubocom B 6bnocuHTe3e OemKa.

Cogpemennvie npeocmasienusi o cmpoenuu 2enos. OpraHu3aius reHoMa y TPOKapHOT B dYKaproT. Perynsius akTHBHOCTH T€HOB Y MpokapuoT. I nnoresa omnepona (P. JKaxoo,
K. Mano). MonexynapHule Mexanusmvl IKCHpeccuu 2enos y saykapuom. Ponb xpomamuna 6 pe2yiayuu pabomoul cenog. Perymsinus 0OMEHHBIX MPOLeCcCOB B KieTke. KieTouHsii
rOMEOCTas3.

Bupychl — HekeTouHbIe JOPMBI KU3HH U OOJTHraTHBIC Tapa3uThl. CTPOEHHE MPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. JKusnennwiti yuxa JJHK-
codeparcaugux eupycos, PHK-codepacawux eupycos, baxmepuogazos. Obpamnas mpanckpunyus, peeepmasa, unmespasd.

Bupycusie 3a0oneBaHus denoBeka, )XuBOTHBIX, pacteHuil. CIIM/], COVID-19, connanbHble 1 MEAUITHCKIE TPOOIEMBI.

buoungopmamura: unmezpayus u ananuz 6oavuiux maccugos («bigdatay) cmpykmyprsix ouosocuseckux oannvix. Hanomexnonoeuu 6 ouonoeuu u meouyute.
Ipoepammupyemvie pynkyuu denxos. Cnocobsbt 00CmasKu 1ekapcms.

Hemoncrpanuuu: IToprpersl: H.K. Konbios, JI.W. MiBaHOBCKHiA.

Tabmumet 1 cxemsl: «brocuaTes 6enkay, «I'eHernueckuii kKomy», «Bupyce», «bakreprnodarm.

[IpakTudeckas padora «Co3zmaHue MOIETH BUPYCay.

Tema 8. JKusHeHHBbIH HUKJ KJIETKH

Kierounsrit 1iuk, ero nepuoab! u perynsamus. Marepdasza u Muto3. OcoOEHHOCTH MPOIeccoB, TpoTekarmux B nHTepdase. [logroroska xirerku k aenennro. [IpecnaTernyueckuit
(TOCTMHUTOTHYECKUH ), CHHTETUIECKHH W TTOCTCHHTETHIECKUHN (TIpeMHUTOTHYECKUH ) iepuo sl nHTepdassl. Matpuunsiii cuaTe3 JJHK — permmukarus. [IprHIATIBL periKaimm
JHK: KoMIIJIeMEHTapHOCTh, NOMTYKOHCEPBATUBHBIA CUHTE3, aHTUIIApAJIIENIbHOCTh. MexaHu3Mm perutnkanuu JTHK. XpomocoMmbl. CtpoeHue xpomocoM. TenoMepsl U TenoMepasa.
XpoMOCOMHBIN HA0Op KIETKH — KaprOTHI. [{UIIonHbIi 1 raron tHeIA Habopel XxpoMocoM. ['omooruanbie XxpoMocoMebl. [lomoBsie xpoMocomebl. JleneHne KIIeTKi — MATO3.
Craguu MUTO3a W TPOUCXOISIINE B HUX TIporiecchl. Tunbl MuTo3a. KaproknHes u iutokuHe3. bronornyeckoe 3HaueHNe MUTO3a.

Perymsimus MutoTHueckoro ukia KieTku. [lporpammupyemas kierodHas THOENb — armonTo3.

Kierounoe sipo, xpoMocombl, (hyHKITMOHATBHAS TeHOMUKA. Mexanuzmul npoaugepayuu, oughgepenyuposxu, cmapenus u cubenu kiemox. «Lugpposas kriemray —
buourpopmamuueckue Mooenu QYHKYUOHUPOBAHUSL KIIeMKU.

Hemonctparuu: Tabmuisl 1 cxembl: «KU3HEHHBIH UK KIETKNY, «MuTo3», «CtpoeHue xpomocomy, «Permmkarus JJHK».

O6opynoBaHue: CBETOBONH MUKPOCKOII, MUKpOTpenaparhl: «MHTO03 B KJIETKaX KOpELIKa JyKa.

JlaboparopHas pabora «/3ydeHne XpoMOCOM Ha TOTOBBIX MUKPOIpenaparax.



Jlaboparopuast pabota «Habmogenne MuTo3a B KJIeTKax KOHYHKA KOpPEIIKa JIyKa (Ha TOTOBBIX MUKPOIIPENapaTax )».

Tema 9. CTpoenue u GyHKIHMH OPraHU3MOB

Buonoruueckoe paznooOpasue oprann3mMoB. OJHOKIIETOUHBIE, KOJTOHHUATIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHHSI B YKU3HEACITEILHOCTH OJHOKIETOYHBIX OPraHU3MOB. bakreprn, apxeu, OMHOKIETOYHbIE TPHUObI, OJHOKIETOYHBIE BOIOPOCIH, APYTHE IPOTHCTHI.
KononuaneHbie opranu3mel.

BsaumocBs3b yacTeit MHOTOKJIETOYHOIO OpraHu3Ma. TkaHH, OpraHbl U CUCTEMBI opraHoB. OpraHu3Mm Kak eguHoe 1enoe. ['omeocras.

Tkanu pacTeHuil. TUIBI pacTUTENBHBIX TKaHEH: 00pa3oBaTenbHasl, MOKPOBHAS, MPOBOASINAS, OCHOBHAs, MexaHu4ecKkas. OCOOCHHOCTH CTPOCHH I, GYHKIIUI U pacIIONOKEHNUs
TKaHEH B OpraHax PacTeHUH.

TkaHu ’KUBOTHBIX U YeNOBeKa. THITBI )KUBOTHBIX TKaHEH: dSMUTENUANIbHAS, COCAMHUTENbHAS, MbIIIeuHasi, HepBHas. OCOOEHHOCTH CTpOeHHS, QYHKIWH U PACTIONIOKEHHS TKAaHEH B
OpraHax >KHBOTHBIX U YEIOBEKa.

Opranbl. BereratuBHbIe 1 TeHEpaTUBHBIE OpraHbl pacTeHnid. OpraHsl M CUCTEMBI OPTaHOB KUBOTHBIX U UeoBeka. DyHKIIMU OPraHOB U CCTEM OPTaHOB.

Onopa tena oprann3moB. Kapkac pactenuii. CkeneTsl OHOKJIETOYHBIX M MHOTOKJIETOYHBIX KUBOTHBIX. HapyXHbIi 1 BHYyTpeHHUH ckeneT. CTpoeHre U TUITBI COSIMHEHUS
KocTel. JIBrrkeHne opranu3MoB. JBHKeHHE OTHOKJIETOYHBIX OPraHU3MOB: aMEOOUIHOE, )KIYTHKOBOE, peCHUYHOE. J[BI)KeHIEe MHOTOKJIETOYHBIX PACTEHUN: TPOMU3MBI M HACTHH.
JIBr>KeHHEe MHOTOKIIETOUHBIX JKUBOTHBIX W UeNIOBEKA: MbIlIeuHas cuctema. Pediekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Mutanue oprannsmos. Ilornomienne BOabI, YTIEKUCIOT0 ra3a i MUHEPAJIbHBIX BEIIECTB pacTeHUsIMH. [IuTaHne ;KMBOTHBIX. BHYTPHII0IOCTHOE U BHYTPUKIIETOUHOE
numieBapenne. [lnTanre mo3BOHOYHBIX KUBOTHBIX. OT/IENbI MUIIEBApUTENFHOTO TpakTa. [lumeBapuTensHble enesnl. [InmeBapruTensHas cucTeMa 4eI0BeKa.

Jpixanue opranu3moB. J{pixanue pacrtenni. [Ipixanue sxuBoTHbIX. [uddy3us razos yepes noBepxHOCTh kKieTku. KoxxHoe npixanue. [lprxarenbHas moBepXHOCTh. JKabepHoe
nérouHoe apixaHue. JlpIxanue Mmo3BOHOYHBIX KUBOTHBIX M YelTOBEKa. DBOJIOIMOHHOE YCI0KHEHNE CTPOCHUA JErKMX MMO3BOHOYHBIX KUBOTHBIX. J[pIXaTenpHas cuctemMa
YenoBeka. MexaHN3M BeHTHIISIHMH JIETKUX Y IITHI] U MIICKOUTaonmx. Perymsius neixanus. [prxatenbHble 00HEMBI.

TpaHCnOpT BelIeCTB Yy OPraHu3MOoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUi. TpaHcIopT BemeCcTB Y AKUBOTHBIX. KpoBeHOCHAs cucrema u €€ opranbl. KpoBeHOCHas cucrema
[I03BOHOYHBIX )KUBOTHBIX U uesoBeka. Cep/lie, KpOBEHOCHBIE COCYbI U KpoBb. Kpyru kpoBooOpalieHus. DBONIOLUOHHBIE YCIOXKHEHUS! CTPOCHUSI KPOBEHOCHON CHUCTEMBbI
[103BOHOYHBIX )KUBOTHBIX. Pabota cepaiia u e€ perynsinus.

Beinenenue y opranu3moB. Beiienenue y pacreHuid. Boienenue y xuBoTHbIX. CokpaTuTenbHble Bakyonu. Oprassl BeiaeneHus. GuibTpaliys, cekpelus 1 00paTHOE BCaChIBaHUE
KaK MeXaHU3Mbl pa0boThbl OpraHoB BbleeHNs. CBs3b IOJIOCTH Tella C KPOBEHOCHOH U BBIACIUTEIBHON cucTeMaMy. BrieneHne y mo3BOHOUHBIX XK MBOTHBIX U denoBeka. [louku.
Crpoenne n pyaknmonupoBanue Hehpora. ObpazoBaHuE MOYH Y YEITOBEKA.

3amuTa y OpraHu3MOB. 3aliyTa Yy OJHOKIETOYHBIX OpraHu3MoB. CIIopsl OakTeprii M UCTHI MPOCTEHIINX. 3alIiTa y MHOTOKIIETOYHBIX pacTeHnit. Kyrukyna. Cpeactsa
MTaCCUBHON M XUMHUYECKOW 3aIUTEL. DUTOHIHABL.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI 1 MX MTPOM3BOHEIE. 3amIuTa Opranu3Ma oT OosiesHeld. iMmyHHas cucrema denoBeka. KineTouHsIid U TyMOpambHBINH
MMMYHHTET. BpoxxA€HHBIN 1 TproOpeTEHHBIN crienudraecknii *UMMYyHUTET. Teopus KiIoHanbHO-cenekTuBHOro nmmyHuTtera (I1. Opmux, .M. bepuer, C. Tonerasa).
BocnanurensHble OTBETH OpraHM3MOB. Poib BpOXXAEHHOIO IMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00/1€BaHUH.

Pa3znpaxxnuMocTh 1 perymsinus y OpraHu3MoB. Pa3ipaxuMoCTh y OJHOKIETOYHBIX OpraHu3MoB. Takcuchl. Pa3npa)kuMocCTh U perysanus y pacTeHHH. PocToBbIE BellecTBa U X
3HAYCHHE.

HepBhas cuctema u pediaekropHast peryysnus y >kuBoTHeIX. HepBHas cuctema u e€ oTaesnsl. DBOMIOLUOHHOE YCIOKHEHHE CTPOCHHUS HEPBHON CUCTEMBI y KHUBOTHBIX. OTIembI
TOJIOBHOT'O MO3Ta II03BOHOYHBIX KUBOTHBIX. Pediekc u pednexropras ayra. besycioBHbie 1 yca0BHBIE pedIIEKCHI.

I'ymMopanbHast perymisiius 1 S3HIOKPUHHAsI CUCTEMA KUBOTHBIX U 4esioBeka. JKenespl SHIOKPUHHON CUCTEMBI U UX TOPMOHBL. [leiicTBue ropMOHOB. B3auMOCBsI3b HEPBHOU U
9HIOKPUHHOH cucteM. ['umoranamo-runodusapHas cucrema.

Hemoncrpanuu: Ioprper: W.I1. TlaBnos.

Tabauue! 1 cxemsl: «OIHOKIIETOYHBIE BOAOPOCIN», « MHOIOKIETOYHbIE Boopociny, «bakrepun», «lIpocreiimmey», «Oprainsl IBETKOBBIX pacTeHUi», « CHCTEMBbI OpraHOB
MMO3BOHOYHBIX )KUBOTHBIX», « BHyTpeHHEee cTpoeHne HaceKoMbIX», « TkaHu pacteHuil», «KopHeBbie cucreMbl», «CtpoeHue credns», «CTpoeHue 11 CTOBON MIIACTUHKWY, « TkaHn
KUBOTHBIX», «CKelleT yenosekay, «lIumeBaputensHas cucrema», «KpoBeHOCHas cucteMay, «JlprxarenbHas cucreMar, «HepBHas cucremay, «Koxa», «Msbleunas cucremay,
«BeraenuTensHas cucremay, «9HJIOKpHUHHAA cucTeMay, «CTpoeHue Mbmuby, «MIMMyHnTeT», « Kneunononoctasiey, «Cxema NUTaHus pacTeHU», «KpoBEHOCHBIE CUCTEMBI
MO3BOHOYHBIX )KUBOTHBIX», «CTpoeHue ruapel», «CTpoeHne miaHapun», «BHyTpeHHee cTpoeHue 10k 1eBoro 4epss», «HepBHas cucrema poioy», « HepBHas cucreMa JISTyIIKA,
«HepBHas cucrema npecMbikarommxcs», «HepBHas cucrema ntuny», «HepBHas cucrema milekonuTaommxy, «HepBHast cucrema yenoBekay», «Pediuexcy. O6opynoBanue:



CBETOBOM MMKPOCKOII, MUKPOIIPENapaThl OHOKJIETOYHBIX OPTaHN3MOB, MUKPOIIpENapaThl TKaHEH, pakOBUHBI MOJITFOCKOB, KOJJIEKIIUH HACEKOMBIX, UTJIOKOXKUX, KUBbIE
9K3EMIUISIPbl KOMHATHBIX PacTeHUH, repOapun pacTeHUH Pa3HBIX OTAENOB, BIa)KHbIE IPEnapaThl )KUBOTHBIX, CKEJIETHI TI03BOHOYHBIX, KOJUIEKIIUH OeCIIO3BOHOYHBIX )KUBOTHBIX,
CKeJeT 4elnoBeka, 000py1oBaHuE ISl IEMOHCTPAIMY TIOYBEHHOTO M BO3AYLIHOTO MMTaHUs PACTEHHH, paclIelyieHNs] KpaxMmana 1 OelKoB 1Mo AeiicTBreM (epMeHTOB,
00opynoBaHHe ISl JEMOHCTPALIMH OIBITOB 110 H3MEPEHUIO JKU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma IbIXaTeNbHBIX ABMKEHUH, MOJEIH TOJTOBHOI'O MO3Ta Pa3iTUYHBIX
YKUBOTHBIX.

JlabopaTtopHas paboTa «/3yueHue TKaHEH pacTCHUI».

JlabopaTtopHas paboTa «/3yueHue TKaHEeH JKUBOTHBIXY.

JlabopaTopHas pabota «M3yueHre opraHoB I[BETKOBOI'O PACTCHHUS.

Tema 10. PasmHokenne u pa3BuTHE OPraHU3MOB

dopMBbl pa3MHOKEHHUST OPraHU3MOB: Oectionoe (BKIII0Yasi BEreTaTHBHOE) U MOJIOBOE. Buibl 6ecmmonoro pa3MHOKEHHSI: TOYKOBaHUE, CIIOPYIISAIHS, (pparMeHTaIus, KIOHUPOBaHUE.
[TonoBoe pasmuoxxenue. [lonoBeie knerku, niau ramersl. Meiio3. Ctagun Meiiosa. [loBenenne xpomocom B Meitoze. Kpoccunrosep. bronorndeck nii cMbIc Meio3a U IOJIOBOTO
npouecca. Meito3 ¥ €ero MeCTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[penzaponpiiieBoe pa3sutue. ['amerorenes y ;kuBoTHBIX. [lonoBeie jxene3bl. OOpa3zoBaHe U pa3BUTHE MOJIOBBIX KieTok. CriepmaToreHes u oorenes. CTpoeHH e MOIOBBIX
KJIETOK.

OmofoTBOpeHUE U AMOPUOHANTBHOE Pa3BUTHE KHUBOTHBIX. CIIOCOOBI OIIIOAOTBOPEHMSI: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

WNHnuBuIyaibHOE pa3BUTHE OPTAHU3MOB (OHTOT€HE3). DMOPHOIOTHS — HAyKa O Pa3BUTHH OPTraHU3MOB. Mopgoeenes — 00na u3 2nasHulx npooaem smopuonoeuu. Konyenyus
Mopgozenos u modenu mopgoeeneza. Ctaanu SMOpHOTreHe3a KUBOTHBIX (Ha puMepe Jiaryiikn). JIpo6ienue. Turbl apobnenus. /Jemepmunuposannoe u HeOepMUHUposanHoe
Opobnenue. bnacmyna, munuvt 6nacmyn. OcoOEHHOCTH APOOICHUS MIICKOIIUTAIONINX. 3aPOJIBIIIEBhIE JTUCTKHU (racTpyJIsIys). 3aKiajKka OpraHoB U TKaHEH W3 3apOJIBIIIEBBIX
TUCTKOB. B3anMHOe BIMsTHHE YacTell pa3BUBAIOIIErocs 3apopliina (SMOpHOHATbHAS MHIYKIIUS ). 3aKiaIka IUIaHa CTPOCHUS )KUBOTHOTO KaK pe3yJIbTaT HepapXUIECKHX
B3aUMOJICHCTBUI TeHOB. BiusHue Ha SMOPHOHAILHOE Pa3BUTHE PA3IMUHBIX (PAKTOPOB OKPYKAOIICH CPEIbL.

Poct u pa3ButHe xuBoTHBIX. [locTamOpuonansHbIi epuoa. [Ipsmoe u Henpsimoe pazsutue. Pazsutre ¢ MmeraMop0o30M y 0€CIIO3BOHOYHBIX M TO3BOHOYHBIX KHBOTHBIX.
Buonornueckoe 3HaueHrE MPSIMOTO U HEMPSAMOTO Pa3BUTHSA, MX PACIPOCTpaHEHHE B IpUpoAe. THIIBI pocTa KUBOTHBIX. DAaKTOPHI PErYISIIIK POCTA JKUBOTHBIX U YEIOBEKA.
Craany mocTaMOPHOHATBHOTO PAa3BUTHS Y )KUBOTHBIX U UenoBeka. [leprno el oHTOreHe3a uenopeka. CTapeHne u cCMepTh Kak OMOJIOTHYECKHE TIPOIIECCHI.

Pasmuoxxenune u pazsutue pacteHuid. ['ameroput u cnopodur. Meiio3 B )KU3HEHHOM ITUKJIE pacTeHui. OOpazoBaHue CIIOp B Ipoliecce Meiio3a. ['amerorenes y pacTeHUH.
OnionoTBOpPEHNE U Pa3BUTHE PACTUTEIHHBIX OPTraHU3MOB. /[BOMHOE OIITOIOTBOPEHNE Y IIBETKOBBIX pacTeHnid. OOpa3oBaHre U pa3BUTHE CEMEHH.

MexaHWU3MBI PeryIsiiyd OHTOTeHE3a Y PACTEeHUH W )KUBOTHBIX.

JeMoHncTpanuu

[Toptpersr: C.I'. HaBamma, X. Ilnmeman.

Tabmuet 1 cxemsl: «BereratnBHoe pazMHOKEHHE», « T UMbl OecIonoro pa3sMHOKEHUsD», «Pa3sMHOKEeHNEe XIIaMIIOMOHAAB, «PasMHOKeHNe 3BTIIeHbl», «Pa3sMHOXKEHNE THIPE,
«Metiosy, «XpoMocoMBI», «['ameroreHesy», «CTpoeHHe SHIEKICTKH U CliepMaTo30uaay», «OCHOBHBIE CTaIuN OHTOTeHe3ay, «[Ipsmoe u HenpsiMoe pa3BUTHEY», «Pa3BuTHE
MaiCKoOro *ykay, «Pa3Butue capanuny, «Pa3BuTHe JArymKmn», «/IBoilHOE OMIOAOTBOPEHHE Y IIBETKOBBIX pacTeHUil», «CTpOeHUE CEMSH OJHOAONBHBIX U ABYJOIbHBIX
pacteHuin», « KM3HEHHBII LUK MOPCKOM KamycTbly, « Ku3HEHHbIN UK MXa», « KU3HEHHBIN HUKJ NAaOPOTHUKAY, <OKU3HEHHBIN LIUKIT COCHBDY.

O6opynoBaHue: CBETOBOW MUKPOCKOIT, MUKPOIpPENapaThl SUIEKIETOK U CIIEPMAaTO30UI0B, MOZIENb «LIMKII pa3BUTHS JIATYIITKUY.

JlabopartopHas pabota «/3ydeHue cTpoeHus MONOBBIX KIETOK Ha TOTOBBIX MHKPOIIPEapaTaxy.

[IpakTudaeckas padora «BrIsSBIeHNE TPU3HAKOB CXO/ICTBA 3apPOBIIIEH TTO3BOHOUYHBIX )KHBOTHBIX.

JlaGopartopHas pabora «CTpoeHHe OpraHOB Pa3MHOXKEHHSI BBICIIIUX PACTEHU.

Tema 11. I'eHeTHKa — HAyKa 0 HACJEACTBEHHOCTH H M3MEHYMBOCTH OPraHU3MOB

Wcropwust craHoBIieHNs 1 pa3BUTHUS TeHETUKH Kak Hayku. Paboter I'. Mengens, I'. ne ®pusa, T. Moprana. Pors oTedecTBeHHBIX YIE€HBIX B pa3BuTuu reHeruku. Padorsr H.K.
Kompnosa, H.U. BaBunosa, A.H. benozepckoro, I'.Jl. Kaprieuenko, 10.A. ®mwmmnuenko, H.B. Tumodeesa-PecoBckoro.

OCHOBHBIE T€HETHYECKHE TTOHATHS U CHMBOJIBI. | OMOJIOTHYHBIE XPOMOCOMBI, aJljIeJIbHbIC T€HBI, aTbTePHATUBHBIC IPU3HAKH, TIOMUHAHT HBI U PEIECCUBHBIN NMPU3HAK,
FOMO3UTOTa, TETEPO3UTOTa, YHCTas IMHUS, THOPUIBI, TeHoTHI, (eHoTrurl. OCHOBHBIE METO/IbI T€HETUKU: THOPUIOIOTHYECKUN, IUTOJIOTUIECKH i, MOJIEKYIIAPHO-T€HETUIESCKU .
JemoHcTpanuu

[optpersi: I'. Mengens, I'. ne ®pus, T. Mopran, H.K. Konsuos, H.W. Basuinos, A.H. benozepckuit, I'.JI. Kapneuenko, 10.A. ®wmnuenxo, H.B. Tumodees-Pecockuii.



Tabnuip! 1 cxeMbl: «MeToabI TeHETHKIY, «CXEMbI CKPEIIUBaAHUS.

JlabopaTtopnas pabota «J[po3oduia kak 00bEKT T€HETUICSCKUX HCCICTOBAHMI.

Tema 12. 3axkoHOMepHOCTH HACIECTBEHHOCTH

MonorubpuaHoe ckpenriBanue. [IepBrrii 3axkon MeHaens — 3akoH euHo00pa3us THOpHUIOB repBoro nokoyenus. [IpaBuno qomuHupoBanus. Bropoii 3akoH MeHens — 3aKoH
pacIIeruieHus Tpu3HakoB. [[uTonornyeckre OCHOBBI MOHOTHOPHTHOTO CKpEIUBaHus. | umore3a YuCTOTH raMeT. AHaTM3upyoliee ckpenpanue. [IpoMexyTouHbIi XapakTep
HacnenoBanus. Paciienienre Npu3HakoB Py HEMOTHOM JTOMUHUPOBAHUH.

JurnbpunHoe ckpermpanue. Tpernii 3akoH MeHiens — 3aKOH HEe3aBUCUMOI0 HACJICAOBaHUs IPU3HAKOB. [{uTomornyeckue OCHOBBI JUTHOPUTHOTO CKPEIIMBAHHSL.
CueruieHHOE Haclie0BaHKue pu3HakoB. Pabotel T. Moprana. ClielJIeHHOE HACIE0BaHUE TeHOB, HAPYIIICHNE CLICTUICHUS MEX/Ty FTeHaMU. XPOMOCOMHAS TEOPHUS
HAaCJIEICTBEHHOCTH.

I'eneruxa mona. XpoMOCOMHBIN MEXaHHU3M OIPENeTIeHU 1Moa. AyTOCOMBI U MTOJIOBBIE XpPOMOCOMEI. ["'OMOraMeTHBIN 1 reTep oraMeTHBIN 1moi. ['eHeTnueckasi CTpyKTypa MOJOBBIX
xpomocoM. HacnenoBanue mpu3HaKoB, CIEIUICHHBIX C ITOJIOM.

I'enorun kak 1enoctras cucrema. [lmeiiorponusi — MHO)XKECTBEHHOE ICUCTBUE TeHa. MHOKECTBEHHBIHN ajutenu3M. B3anMoieiicTBie HeallIebHBIX TeHOB. KOMIIEMEHTapHOCTD.
Onucras. [lomumepus.

I'eHeTHYeCKU KOHTPOJIb PA3BUTHSI PACTECHUM, dKUBOTHBIX M YEJIOBEKA, a TaKkKe (DU3MOIOrMYECKUX MTPOIIECCOB, MOBEICHUS M KOTHUTHBHBIX (DYHK M. | eHeTHUECKIE MEXaHU3MbI
CUMOUOreHe3a, MEXaHU3Mbl B3aMMOJICHCTBUS «XO3SUH — MApa3uT» U «X03IUH — MUKPOOHOM». ['eHeTHYEeCKHE aCIIeKThl KOHTPOJIS U U3MEHEHUS HACIICCTBEHHOW HH(GOPMAIINK B
TTOKOJICHUSIX KJIETOK ¥ OPTaHU3MOB.

HemoncTpannn

IToptpersi: I'. Mennens, T. Mopras.

Tabmuie! 1 cxembl: «[IepBbiii 1 BTOpO# 3akoHBI MeHaens», « Tperuit 3akon MeHaens», « AHau3upyroliee ckpeinBanuey, «HemnonHoe nomuarpoBan uey, «ClerieHHoe
HaCJIeJ0BaHKHE IPU3HAKOB Yy Apo30oduiisl», «[ eHerrka monay, «Kapuorun yenoseka», «Kapuorun apozobuiey, «Kapuorun nruib», «MHOKECTBEHHBIN ajlICTA3M»,
«BzauMoseiicTBre TEeHOBY.

Ob6opynoBaHue: MOZIENH TS IEMOHCTPALAX 3aKOHOB €MHOO0Pa3wsi THOPUAOB TIEPBOTO TTOKOJIEHHUS U PACIICIUICHUS TPU3HAKOB, MOJENb ISl AEMOHCTPAIIH 3aKOHA
HE3aBUCHMOT0 HACJICJIOBAHUS IPU3HAKOB, MOJIEIb JUIS JIEMOHCTPAIUH CIETICHHOT'O HACIIECAOBAHHS MIPU3HAKOB, CBETOBOW MUKPOCKOIT, MUKpompenapart: «/po3odumay.
[paktudeckas padora «/3ydeHne pe3yabTaToB MOHOTHOPHIHOTO CKPEIUBAHUS Y APO3OQIITBD).

[paktndeckas padora «/3ydeHne pe3yabTaToB qUTHOPHIHOTO CKPENIMBAHUS Y APO30(DUIBIY.

Tema 13. 3axoHOMEPHOCTH U3MEHYHBOCTH

BsanmogpeiicTBre reHoTHIIA U Cpefbl IPH POopMHUPOBaHNH GeHoTHIa. VI3MeHInBOCTh ITpu3HaKkoB. KadecTBeHHBIE M KOMTMYECTBEHHBIE TPU3HAKH. BHIBI N3MEHUYNBOCTH:
HEHACJIEICTBEHHAS U HACIICACTBEHHASL.

MomnbunkannoHHas N3MEHIUBOCTh. Poib cperpl B hopMupoBaHuy MOMU(UKAIMOHHON n3MeHYnBocTH. HopMa peaknny npusHaka. BaprmannoHHbIH ps 1 BapraliOHHAS KpUBas
(B. Horanucen). CBoticTBa MOTH(PUKATNOHHON H3MEHUYNBOCTH.

I'enoTunueckas m3mMeHUYNBOCTh. CBOICTBA TEHOTHITMYECKON M3MEHUYNBOCTH. BUIBI TEHOTUITNYECKON N3MEHUYNBOCTH: KOMOWHATHBHAS, MYTAIIMOHH asl.

KombOunaTrBHAS N3MEHUYNBOCTE. Mel03 U TIOIOBOM MPOIlecC — OCHOBA KOMOMHATHBHON H3MEHYNBOCTH. POTh KOMOMHATHBHON H3MEHYMBOCTH B CO3/TAHUH T€HETUIECKOTO
pa3zHoO0Opasus B pezenax OIHOTO BH/A.

MyTanmoHHast U3MEHUYUBOCTh. BUIbI MyTalluii: FeHHBIE, XPOMOCOMHbBIE, TeHOMHBIE. CITIOHTaHHBIC U UHAYLIUPOBAHHBIE MyTallUU. SIIEpHbIE U [IUTOIIA3MAaTUIECKUE MYTALIUH.
CoMaTtuyeckue ¥ nojaoBbie MyTaliuu. [[puunHbpl BOBHUKHOBEHHS] MyTallid. MyTareHsl U UX BIMSHUE HA OpraHU3Mbl. 3aKOHOMEPHOCTH MyTallMOHHOTO IpoLiecca. 3aKOH
TOMOJIOTHYECKHX PAJIOB B HacieAcTBeHHOW m3menunBocty (H.U. BaBuioB). BHesnepHas n3aMeHUYNBOCTh U HACIIEACTBEHHOCTb.

Dnueenemuxa u SNULEHOMUKA, POJIb INUSEHEMUUECKUX (PAKMOPO8 8 HACIeO08AHUU U USMEHUUBOCMU (DEHOMUNUYECKUX NPUSHAKOE Y OP2AHUIMOS.

HdemoncTpanuu

[optpersi: I'. ne @pus, B. Moranncen, H.J. BaBuios.

Tabmuet 1 cxemsl: «Buner nm3menunBocTH», «MoauduKkanrnoHHas U3MEHYNBOCTEY, «KOoMOWHATHBHAS M3MEHYHBOCTHY, «Meio3y», «Omionorsopenney, «I eHeTnueckue
3a00JIeBaHUS YEIIOBEKaY, « BHIIbI MyTaIIHii».

OO6opynoBaHue: )KUBBIE U TepOapHbIE IK3EMILISPhl KOMHATHBIX PACTEHHUN, PUCYHKH ((OTOrpaduu) )KUBOTHBIX C PA3IMYHBIMU BHIAMH H3MEHUYHUBOCTH .

JlaGopartopHas pabora «VccnenoBanrne 3aKOHOMEPHOCTEH MOIU(UKAITMOHHON N3MEHYHBOCTH. [locTpoeHe BapualmOHHOTO Psijia U BAPUAIMOHHOW KPUBOW».



[IpakTudeckas pabora «MyTtanuu y Apo30¢uibl (Ha TOTOBBIX MUKPOITpenaparax)y.

Tema 14. I'eHeTnKa yesiOBeKa

Kapuorun uenoBeka. MexayHapoaHas mporpaMma HCCICOBaHMs reHoOMa YeIoBeKa. MeTobl M3yUeHUs TCHETUKY YEJIOBEKA: IeHEaIOrMYeCKUH, OJTM3HEIIOBBIH,
LUTOT€HETUYCCKUIN, TOMYIISIITUOHHO-CTATUCTUUECKUM, MOJIEKYIIpHO-TeHeTHueckuil. COBpEeMEHHOE ONpPEACICHUE TeHOTUIIA: TOTHOT€HOMHOE CEKBEHUPOBAHHUE,
TeHOTUIIMPOBaHUE, B TOM urcie ¢ momotibto [111P-ananuza. Hacnencrsennsie 3a0oneBanust yenoBeka. [ eHHbIe 1 XpOMOCOMHBIE 00JIe3HH YeloBeKa. bonesnu ¢ HacnencTBeHHON
MPEAPACIIONOKEHHOCThIO0. 3HaUCHNE MEAULIMHCKON TeHETHKH B MTPEAOTBPAIICHUH U JICUCHUH TEHETHUECKUX 3a00IeBaHMi YenoBeka. MeIrKo -reHeTHIecKoe KOHCYIbTHPOBaHHE.
CrBonoBbIe KiIeTKH. [IOHATHE «TEHETHUECKOT0 TPy3ay. ITHUECKHE aCIeKThl UCCIeOBAHUI B 00JIACTH PEAAKTUPOBAHHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'eHeTn4eckre (hakTOPhI MOBBIIICHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K (DU3NYECKOMY U XMMHUYECKOMY 3arpsi3HCHHUIO OKpPYKaroIeH cpenbl. ['eHeTrueckas mpeapacioiokeHHOCTh
YEJIOBEKA K IIATOJIOTUSM.

[emoHcTpanuu

Tabnuier 1 cxemsl: «KapuoTum yenoBeka», «MeTobl H3y4eHHs TeHETHKH YelloBeKay, «[ eHeTnyeckne 3a00eBaHus YeIOBEKay.

[paktudeckas padora «CocTaBieHHe U aHAIH3 POIOCTIOBHOW.

Tema 15. Cesiekuusi Opranu3mMoB

JlomecTHKAIMSI U CeNeKIus. 3apoxaeHHe CeNeKIny U JoMectukanui. Yuenne H.W. BaBusosa o LleHTpax mporcxoxaeHust 1 MHOrooOpas3usi KyJib TYPHBIX pacTeHuid. Poib
CeJIeKIINU B CO3JJaHUH COPTOB PACTEHUH U MOpOoJ )KUBOTHBIX. COpT, MOpOAa, MTaMM. 3aKOH T'OMOJIOTHYECKHX PSIIOB B HacieAcTBeHHOM n3menuynBocti H.M. BaBunosa, ero
3HAUYEHHE IS CEIEKIIMOHHON paboTHI.

MeTtonb! ceNeKIMOoHHOM paboThl. MICKyCCTBEHHBIN OTOOpP: MaCCOBBIN U MHAMBHAYATHHBIA. DTaIlbl KOMOWHAIIMOHHOU CEIeKITUU. VICTbITaHwe TPOU3BOIUTEIICH 110 TIOTOMCTRY.
OT160p 10 TEHOTHITY C ITOMOIIBIO OIEHKH (PeHOTUIIA ITOTOMCTBA B OTOOp 1O TeHOTHUITY ¢ ToMoIbio ananmn3a JJHK.

HckyccTBEHHBIN MyTareHes Kak METO CEICKIIMOHHON paboThl. PaauainoOHHbIN 1 XMMHYECKHI MyTareHe3 Kak HCTOYHHUK MyTallli y KyJIbTYPHBIX (hOPM OpraHM3MOB.
Hcnonp3oBanne reHOMHOTO PEJaKTUPOBAHUS U MeTOAOB pekoMOnHaHTHBIX JIHK ams momydeHust mcxoqHOro MaTeprana Juis CeeKIiH.

[Mony4enue monummion108. BHyTpuBHI0Bast THOpHIU3aIKs. BIN3KOpOICTBEHHOE CKpEIUBaHIe, I HHOpUIUHT. HepoicTBeHHOe CKpelyBanue, uin ayTopuauar. ['erepo3uc u
ero npu4nHbL. Vicnoip3oBanue rereposuca B cenekiuu. Otnanénnas ruopuam3anus. [Ipeononenue Gecrionus MeXBHIOBBIX THOPUAOB. JlOCTHKEHNS CENEKIINN PACTeHUN 1
KUBOTHBIX. «3eNéHas pesonoyusy.

CoxpaHeHre 1 U3ydeHrEe TeHETHUECKUX PECYPCOB KyIbTYPHBIX PACTEHUN U X AUKHUX POAUYEH JJIS CO3JaHUS HOBBIX COPTOB M THOPH/IOB CEIHCKOXO3SHICTBEHHBIX KYIBTYP.
U3yuenue, coxpanenue u ynpasienue 2eHemuiecKUmMU pecypcamu CelibCKOX03AUCMBEHHbIX U NPOMBICIOBbIX HCUBOMHBIX 8 YEAX VIYYULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX
nopoo, TUHULL U KPOCCO8, 8 MOM YUCTE C NPUMEHEHUEM COBPEMEHHBIX MEMO008 HAYUHbIX UCCIe008AHUL, NEped08blx Udell U NePCHeKMUBHbIX MEeXHOI02ULL.

JeMoHncTpanuu

[optpers: H.U. Basunos, 1.B. Muaypwun, I'./]. Kaprieuenko, ILI1. Jlykssnenko, b.JI. Acraypos, H. boprnoyr, J[.K. bemnses.

Tabmuret 1 cxembl: «L[eHTPBI MPOMCXOXKISHHS] I MHOTO00Opa3Hs KyJIbTYPHBIX pacTeHuil», «3aKOH TOMOJIOTHYECKHAX PAOB B HACIEACTBEHHOW H3MEHIHBOCTH, «MeTOobI
cenexumy, «OtnanéaHas rudpuan3anms», «MyTtareHesy.

JlabopartopHas pabota «/3ydeHue copToB KyJIbTYPHBIX PACTEHUH U ITOPOJ TOMAITHUX KUBOTHBIX).

JlaboparopHas pabota «/3ydeHne METOIOB CENEKIIUN PACTECHUN.

[IpaxTudaeckas padora «[IpuBUBKa pacTeHHI».

Okckypenus « OCHOBHBIE METOABI M IOCTHKEHHSI CEIEKIINH PACTEHUH 1 KUBOTHBIX (HA CENIEKITMOHHYIO CTAHITUIO, TUIEMEHHYIO ()epMy, COPTOUCIBITATENIFHBIA YIACTOK, B
TEIUTHYHOE XO3SHUCTBO, B JIAOOPATOPHIO arpOYHUBEPCUTETA UITH HAYYHOT'O IIEHTPA)».

Tema 16. buorexHo/0rust ¥ CHUHTETHYECKasi OHOJIOTUSA

OOBEKTHI, UCMIONB3yeMbIE B OMOTEXHOJIOTHUH, — KIIETOYHBIE U TKaHEBBIE KYIHTYPhI, MUKPOOPTAHU3MBI, KX XapaKTepucTUKa. TpaauiroHHas OMOTEXHOIOTHS: XJIeOoTeueHune,
MONTy4eHH e KHCIIOMOJIOUHBIX TPOAYKTOB, BHHOAENHE. Mukpoounonornyeckuit cuaTe3. OOBEKThl MUKPOOHOIOTHYECKUX TeXHONIorui. [Ipon3BoacTBo Oenka, aMIHOKUCIIOT U
BUTAMUHOB.

CozlaHr€e TEXHOIOTMH U MHCTPYMEHTOB LIEIEHANPABICHHOIO U3MEHEHUS U KOHCTPYUPOBAHUS TEHOMOB C LIEBIO MOYYEHUS OPTaHU3MOB M UX KOMIIOHEHTOB, COJEPKAILUX HE
BCTpEYaloIuecs B pUpoae OMOCHHTETHYECKHIE MTYTH.

Kierounas nrxenepusi. MeTopl KyIbTyphl KIETOK U TKaHEW pacTeHui u )UBOTHBIX. Kpnobanku. Comatnueckast THOpUAN3aNKs U COMATHUECKHI SMOPHUOTEHE3.
Hcnonp3oBaHuE ramionIoB B CENEKIMH PacTeHUH. [lonyuenue MOHOKIOHANbHBIX anmumel. Mcnonv306anue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX AHMUMEN 8 MeOUYUHE.



HckyccTBeHHOE OMIIOA0TBOpEHHE. PEKOHCTPYKLMS SMLIEKIETOK U KIOHUPOBAaHHUE )KUBOTHBIX. MeTo/] TpaHCIUTaHTALUH SIeP KIETOK. 1exHono2uu 0300p0o8neHus,
KYIbMUBUPOBAHUSL U MUKPOKIOHATbHO20 PA3SMHONCEHUS CENbCKOXO03AUCMBEHHIX KYIbIMYP.

XpoMocoMHast U TeHHas MHKeHepusi. FICKycCTBEHHBIH CHHTE3 TeHa U KoHcTpyupoBanue pekomOouHaHTHBIX JJHK. Cosoanue mpanceennvix opeanuzmos. Jloctkenns u
MEPCIIEKTUBBI XPOMOCOMHOW Y TEHHOW WH)KEHEPHH. JKOJIOTMYECKUE U STHUECKUE TPOOIEMbI TeHHOW WH)KEHEPHH.

Menuuunckue 6unotexnonoruu. [loctrenomuas nudposas menununa. [1LP-anarnoctika. MerabomoMHBIN aHaIN3, TCHOLEGHTPUYECKUN aHaJIM3 IPOTEOMa YeIoBeKa JIsl OLIEHKU
COCTOSTHHSI €r0 3/10pOBbsL. Vcronbp30BaHue CTBONOBBIX KIETOK. TaprerHas Tepanust paka. 3D-O0nonHxeHepus it pa3paboTku (yHAaMEHTAIBHBIX OCHOB MEAUIIMHCKHX
TEXHOJIOTUH, CO3/IaHUsI KOMIUIEKCHBIX TKaHEH COueTaHneM TEXHOJIOTUH TPEXMEPHOTro OMONPUHTHHTA U ckaddonanHTa Asl peleHus 3a1a4 MepCoOHaTU3NPOBAHHON METUIIMHBL
Co3nanmne BEKTOPHBIX BaKIHH C LENbI0 o0ecredeHrnss KOMOMHUPOBAHHOH 3a1uThl 0T Bo30yauteneli OPBU, yctaHOBIEHHE MONEKYIISIPHBIX MEXaHU3M OB (DYHKIIHOHUPOBAHHUSI
PHK-coaepaiux BUpYCcOB, BEI3BIBAIOIINX 0CO00 OMacHbIe 3a001€BaHNUs YEIIOBEKA H KHUBOTHBIX.

[emoHcTpanuu

Tabnuier u cxemsbl: «Vcronbp30BaHNE MUKPOOPTAaHU3MOB B ITPOMBIIIIIEHHOM ITPOU3BOCTBEY, «Kiterounas HHkeHepus», « eHHast HHKEHEPHSD».

JlabopaTtopHas pabota «M3yueHre 00bEeKTOB OHOTEXHOIOT M.

[paktuueckas padora «[lomydeHre MOTOYHOKHCIIBIX TPOTYKTOB.

Okckypenst « BHOTEXHONOTHs — BaKHEHIIas TPOM3BOJMTENFHAS CHJIa COBPEMEHHOCTH (Ha OMOTEXHOIOTHYEeCKOE TPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apo:kaenue u pa3BuTHe IBOJIONMOHHBIX MPEICTABIEHU B OM0J0THI

OpomonnorHas Teopus Y. Jlapsuna. [IpenmocslIky BOSHIKHOBEHUS TapBUHU3MA. JKU3Hb 1 HaydHas aesTenbHOCTh Y. JlapBuHa.

JBmKymye cuitel 3Bononny BuAoB 1o Y. JlapBuHy (BbICOKas MHHTEHCHBHOCTD Pa3MHOXEHHS OPTaHU3MOB, HACIIEICTBEHHAS M3MEHUYNBOCTh, O0pb0a 3a CyIIeCTBOBAHHE,
€CTECTBEHHBIA M UCKYCCTBEHHEII OTOOD).

Odopmienne cuaTeTnaeckor Teopun dBommorun (CTJ). HeltpansHas Teopus 3Bomtonun. CoBpeMeHHas YBOTIOIIMOHHAS OMOJIOTHS. 3HAYEHNE YBOJ FOIIMOHHON TEOPHH B
(hopMUPOBAaHUH €CTECTBEHHO-HAYYHON KapTHHBI MUDA.

JeMoHcTpanuu

IMoptpersr: Apuctorens, K. Jluanei, JK.b. Jlamapk, 3.K. Cent-Uinep, XK. KioBbe, U. Hapsun, C.C. UerBepukos, W.U. [lImanerayzen, Jx. Xonnetin, [1.K. benses.

Tabmump! 1 cxembl: «Cuctema xuBoit ipupoas! (o K. Jluanaero)», «JlecTHuIa )XUBBIX cymiecTB (110 Jlamapky)», «Mexanu3M (OpMHUPOBAHUS TIPUCIIOCOOICHUH Y PACTCHUN U
KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapmmpyta mytemectsus U. Jlapsunay, «Haxonaku Y. HapsuHay, «DopMbl 60pBOBI 3a cymiecTBoBaHMeY, «Ilopoas! romydein»,
«MHoroobpasue KyIbTypHBIX (OpM KarrycTe, «[lopoapl moMamrHuX KUBOTHRIXY, «Cxema o0pazoBaHus HOBBIX BHIOB (10 Y. JlapBuHy)», «CxemMa COOTHOMICHHS TBUKYIIHX
CHUT BOJIOIUNY, «OCHOBHBIE MTOJIOKEHUSI CHHTETUIECKOH TEOPHUH IBOIIOIIUI.

Tema 2. Mukpo3BoJIonus 1 eé pe3yJbTaTbl

[Nomynsanys kak 3eMeHTapHas eArHUIA SBOTIONIH. COBpeMEHHBIE METOIBI OIEHKH T'eHETHYECKOT0 Pa3Ho00pasns U CTPYKTYphI monysinuii. FizMeHeHne reHodoHaa
TIOITYJIALIAY KaK 3JIeMEHTapHOE IBOJIOIMOHHOE SIBJIeHHE. 3aKOH reHerndeckoro paBHosecus J[x. Xapau, B. BaitaOepra.

OneMeHTapHbIe (DaKTOPHI (IBMKYIINE CHIIBI) SBOMOLINU. MyTanmnoHHbIH nporiecc. KomOnHaTHBHAS M3MEHINBOCTD. J[peiid reHoB — ciyJaifHple HeHapaBJIeHHbBIE N3MEH €HUS
4aCcTOT aJuleNield B MOMyIsAusix. DPQeKT ocHoBaTeNs. Dpgdhexm 6ymuiiouno2o copaviuika. CHUMNCEHUEe 2eHemuU4ecK020 pasHooopasus: npudunsl u cieocmesus. llpossenenue
aghgpexma Opetigha 2eno6 6 bonvuiux u manvix nonyiayusx. Murpamun. Vzomauus nomysnuii: reorpaduyaeckas (poCcTpaHCTBEHHAs ), Oronornyeckas (penpoyKTHBHA).
EctecTBennsii 0T00p — HanpaBISOMHA (HaKTOp IBOTOIUH. DOPMBI €CTECTBEHHOI'O 0TOOpA: NBIKYIIHH, CTAOMIH3UPYIOMNHT, pa3phiBaromuil (qu3pynTuBHbIH). [lomoBoit oToop.
BozHUKHOBEH¥E 1 HBOJIOIUS COITHAIBHOTO MTOBEICHUS )KUBOTHBIX.

[IpucmocobieHHOCTh OPTaHU3MOB KaK Pe3yJIbTaT MUKPOIBOIONMH. BO3HHKHOBEHME MTPUCIIOCOONIEHH Y opraHn3MoB. ApoMopdo3sl 1 uaroaaantanun. [1pumepst
MIPUCIIOCOOIEHNH Y OpraHu3MOB: Mopdooruueckue, pusnonornyeckue, ONOXUMHYECKUE, MoBeneHIeckrne. OTHOCHUTENFHOCTh IPUCITOCOOIEHHOCTH OpraHn3MoB. Buj, ero
KPUTEPUH U CTPYKTypa. BumooOpazoBaHue Kak pe3ylbTaT MUKPOIBOIIOIHH. V3omsmus — kirodeBoit gaxtop Bumoodpasosanus. [Iytr u criocoOs! BUI000pa30BaHUS:
ajmornatpuyueckoe (reorpaduyueckoe), CHMITIATPUUYECKOE (IKOIOTUIECKOE), «KMTHOBEHHOE (TIOJIHUILIONIU3AIHs, THOpHuIu3aius). JJmMTeTbHOCTh 3BONIOIMOHHBIX IPOIIECCOB.
MexaHn3MbI POPMHUPOBAHHS OHOIOTMYECKOT'0 Pa3HO00pasusl.

Ponb 3BOMIOIIMOHHOI OMOIOruy B pa3paboTke HayYHBIX METOAOB COXpaHEHHs OnopazHo00pa3ust. MUKpPOIBOIIOLMS M KO3BOIIOLUS MAPa3UTOB U UX X035€B. MeXaHU3Mbl
(hopMupoBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM ¥ CITIOCOOBI OOPHOKI C HEll.

JemoHcTpanuu



[optperri: C.C. YerBepuxos, J. Maiip.

Tabmuup! 1 cxembl: «MyTallMOHHAS ©3MEHUYUBOCTEY, «[lonmynsinnonHas cTpyKTypa Buga», «Cxema nmposiBlieHHs 3akoHa Xapan—BaiinOepray, «/IBuxyiye CHITbI SBOITIOIHUN,
«QKoJIorn4ecKast M30JALus oYU ceBaHcKoi (openn», «I'eorpaduyeckast M30JILUS TMCTBEHHHULIBI CHOMPCKON M JIMCTBEHHUIIBI JaypcKoi», «[lomynsiroHHbIe BOTHBI
YHCICHHOCTH XHMITHUKOB U XKepTBy», «Cxema JeHCTBHsI eCTECTBEHHOr0 0TOOpay, «PopMbl OOpbOHI 3a CyliecTBOBaHHEY, «IHAYCTpUANbHBIA METaHU3M», <« KUBBIE HCKOMIAEMBbIE),
«[TokpoBHTENBCTBEHHAS! OKpPAaCcKa )KUBOTHBIX», «lIpemynpexaatomnas okpacka >KUBOTHBIX», «DH3H0oNI0OrHueckre agantanuny, «[IpucnocodbaeHHOCTh Opranu3MoB U e€
OTHOCHUTENBHOCTEY, «Kputepuu Buaa», «Buasl-qeoiiHukm», « CTpykTypa Biaa B mpupoze», «Crocodbl Buao0oOpa3oBaHusy, «I eorpadguyeckoe BunoodpazoBanme Tpéx BUIIOB
JIAHABIIIEH, «DKOIOTHYECKOE BUI000pa30BaHNE BUIOB CHHULD, «[1oMUIIIONabl pacTeHuii», «KamycTHO-peaeuHbli THOPHI.

O6opynoBanue: repOapuyu pacTeHHIA, KOJUTEKIIMH HACEKOMBIX, Yy4elia MTHUI ¥ 3Bepei C IPUMepaMy Pa3InIHbIX IPUCIOCOOIECHNH, Yyderia MTHII U 3Bepeil pa3HbIX BUIIOB,
repOapuu pacTeHui OJIM3KUX BUAOB, 00pPa30BaBIIMXCS PA3THUHBIMK CIIOCOOAMHU.

JlabopaTtopHas paboTa «BrISBIIEHHE NU3MEHYMBOCTH Y 0COOCH OTHOTO BHUIAY.

Jlaboparopnas pabota «IIprcrmocoOieHus: OpraHu3MOB H UX OTHOCHTEIIbHAS 11EI1eCO00Pa3HOCThY.

Jlaboparopnast pabota «CpaBHEHHE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3BoJionus 4 eé pe3yJbTaThl

Mertoapl u3yueHus: MaKpo3BoroIKH. [laeoHTomornYeckre METo bl U3ydeHus BotoIuY. [lepexoaHbie GopMbl U PUIOTCHETHUECKUAE PSI/IbI OPraHU3MOB.
Buoreorpaduueckue Merobl u3ydeHus 3Boonun. CpaBHeHre QIIopsl U (hayHbI MATEPUKOB U OCTPOBOB. bruoreorpaduueckue odsactu 3emiin. BuabI-oHIEMUKH U PEIUKTHI.
3M6pI/IOHOFI/I‘ICCKI/Ie u CpaBHI/ITeHI)HO-MOp(bOJ'[OFI/I‘ICCKI/IC MECTO/IbI U3YYCHUA OBOJIIOIH. I'eHernueckre MeXaHHU3MBI OBOJJIFOIITMH OHTOI'€HE3a U ITOABJICHUA 3BOJIIOITHOHHBIX
HoBHIeCTB. I OMOIOrnYHLIE U aHAJIOTUYHEIE OpraHsbl. PYJII/IMCHTapHI)Ie OpraHbl U aTaBU3MBbI. MOHeKy.HS[pHO'FeHeTI/IT-IeCKI/Ie, OMOXMMHYECKHE U MATEMATHUECKHE MCTOJbl U3YUCHUS
SBOJIFOIIN . I"'omonornyHbIe TEHEI. COBpeMeHHBIe METO/JbI MOCTPOCHUA (bI/IJ'IOFeHeTI/IT-IeCKI/IX JICPEBLEB.

XpOMOCOMHBIe MyTallii W 3BOJIFOIUSA TCHOMOB.

OO01re 3aKOHOMEPHOCTH (TIpaBuIIa) IBOIIOIUH. [Ipunyun cmenvt gynxyuii. HeoOpaTUMOCTh 3BOMIONKMK. ATanTUBHAS pajuaiis. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOLIUH.
JeMoHcTpanuu

IToptpersr: K.M. bap, A.O. KoaneBckutii, ®. Mioiiep, 3. I'ekkenb.

Tabmuie! 1 cxembl: «DHITOreHeTHUECKUH PsI JIomaan», K APXEOnTEepUKey», «3Bepo3yorie siepb», «Cterouedainsn», «PUHHOGUTEDY, «CEeMEHHBIE I1aIll OPOTHUKNY,
«buoreorpaduueckue 3005 3eMan», «/lpeli KOHTHHEHTOBY, «PennkT», «HavanpHble cTaanu SMOPHOHATIBHOTO Pa3BUTHUS ITO3BOHOYHBIX KUBOTHBIX», «[ OMOJIOrHYHBIE 1
aHAJIOTUYHBIE OPTaHbl», «PyIUMEHTB), «ATaBU3MBD», «XpOMOCOMHbIE HAOOPH! YEJI0BEKa U IIMMIIaH3e», «I JJaBHbIe HalpaBlieHUs 3BOIIOLUNY, «OO0II1 € 3aKOHOMEPHOCTH
IBOJIFOLIUI.

OO6opynoBaHue: KOJUIEKLUH, TepOapuy, MyJIsKH HCKOIIAEMbIX OCTaTKOB OPIaHNW3MOB, MYJISKM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYIUMEHTAPHBIX OPIaHOB U aTaBU3MOB,
KOJUIEKLIUN HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BUTHE KM3HU Ha 3eMiie

Hayunble runore3sl IpoUCXOXKICHUS )KU3HU Ha 3emiie. AOGnorenes u nancrepmusi. JloHaydHble IPEACTABICHUS O 3apOXKICHUH KU3HH (KpeallnoHu3M). [ urore3a mocTossHHOI O
caMo3apOoXACHUs KU3HU U e€ onpoBepxernne ombitamu . Penu, JI. Cnammannanmy, JI. [lactepa. [Iponcxokenue )Ku3HN 1 aCTPOOHOIOTHSL.

OcCHOBHBIE dTanbl HEOpraHMIECKOU dBomonnu. [lmanerapHas (reonmornyeckas) SBONIONHASL. XUMHYECKast IBOTIOHS. AOHOTeHHBIN CHHTE3 OPTaHUYECKUX BEIIECTB U3
Heoprannyecknx. OnsiT C. Mumepa u I'. FOpu. O6pazoBanne monnMepoB u3 MoHoMepoB. KoarepBathas rumnoresa A.M. Onapuna, runore3a nepBUIHOro OyimsoHa JIk.
Xonpetina, renerndeckas runoresa ['. Mémnepa. Pubosumsr (T. Yek) u rumoresa «mupa PHK» V. I'mnbepra. @opmupoBanue MeMOpaH W BOSHUKHOBEHHUE ITPOTOKIIETKH.
HUcropus 3emnu u meronsl e€ nzyuenus. Mckonaemblie oprannueckre ocTatku. I'eoxpoHosorus u e€ Mmeroapl. OTHOCUTENbHAS U A0COII0THAS! T€OXPOHOJIOT U
I'eoxpoHoMOrnuecKas mKaua: 30Hbl, 3Pbl, IEPHOJBI, FTIOXH.

HauanbHble 3Tansl oprannyeckoit Bomonnu. [losBneHne u 3BOIIONMS HEPBBIX KJIETOK. DBOJIOLMS MeTaboin3Ma. BosHUKHOBEHHE NEPBBIX 3KOcUCT eM. COBpeMEHHbIE
MHUKpOOHBIE OMOIUIEHKN KaK aHaJIor HepBBIX Ha 3emuie coodmecTB. CtpoMaTonuTel. IIpoKaproOThl 1 9YKapHOTEI.

[Ipoucxoxnenne 3ykapuot (cumOnorexnes). DBOIIOLHHUOHHOE IPOUCXOXKACHIE BUPYCOB. IIporcxoxieHre MHOTOKJIETOYHbBIX OPraHM3MOB. BOZHUKHOBEHHE OCHOBHBIX I'PYIIIT
MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3TaIbl HBOJIIONNH BBICIINX pacTeHni. OcHOBHBIE apoMop(do3bl pacTeHui. Boixon pactennii Ha cyuty. [losBrneHne criopoBbIX pacTeHUI U 3aBOEBAHUE UMH CYIIIH.
Cemennsie pacteHus. [IporcxoxkieHrne IBETKOBBIX PACTEHUH.



OCHOBHBI€ 3TaIbl HBOJIONNH JKUBOTHOTO Mupa. OCHOBHBIE apoMOpQ 036l )KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX TUTIOB. [lepBrie
XOpJOBBIE ’KUBOTHEIE. JKHU3HB B BOAE. DBOIOLUS TO3BOHOYHBIX. [Iponcxoxkaenue ampubuil u pentunmid. [IponcxoxaeHre MIEKONUTAIOIUX U NTUIL. [I[puHIND KITI04eBOro
apomop¢o3a. OcBoeHrEe OeCTTO3BOHOUYHBIMU 1 TO3BOHOYHBIMHU KUBOTHBIMHU CYIIIH.

PasButue xu3nM Ha 3emMiie 1O 3paM U epuojaM: apxe, IpoTepo30ii, Maneo3oi, Me3030i, kaliHo30i. OOI1as XapaKTepUCTHKA KIIMMAaTa U Te0JIOTHIECKIX MPOLIECCOB.
[NosiBeHME 1 pacuBeT XapaKTEPHBIX OPraHU3MOB. YTeo0pa3oBaHKe: €ro YCIOBUS U BIUSHUE HAa Ta30BbIi cOCTaB aTMOC(HEpHL.

MaccoBble BRIMUPaHHUsI — YKOJIOTHIECKUE KPUZUCHI TPOULIOro. [IpHUuHEI U CIIEACTBHSI MACCOBBIX BEIMUpaHUi. COBpEeMEHHBIN 3KOJIOTHUECKHH KPU3HUC, eT0 OCOOCHHOCTH.
[Ipobnema coxpaneHust 6nopasHooOpa3us Ha 3emIie.

CoBpemMeHHas cuctemMa opranndeckoro mupa. [Ipuniune knaccudukanyu opranu3MoB. OCHOBHBIE CHCTEMATHYECKHE TPYIINBI OPraHU3MOB.

[emoHcTpanuu

[Toptpersi: @. Pean, JI. Cnamnannanu, JI. [Tacrep, U.W. Meunuxos, A.U. Onapun, [[x. Xonnei, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabnumer u cxembl: «Cxema ombita @. Pemi», «Cxema ombita JI. [Tacrepa mo u3ydeHuro camozapoxieHus Ku3Hu», «Cxema onbita C. Mumnepa, I'. FOpu», «3tanst
HEOpraHMYeCKOH IBONIOIHY, «[ eoxpoHomorndeckas mkanay, «HadaapHblie 3Tanbl OpraHndecKon IBOMIONNNY, «CxeMa 00pa3oBaHus SyKapHOT Iy TEM CUMOUOTeHEe3a,
«CucreMa XuBOM NpUpobD», «CTpoeHue BUpycay, «ApoMopdo3sl pacTeHui», «PUHHOPUTEH, « OTHOKIETOYHBIE BOIOPOCINY, «MHOTOKIETOUHBIE BOJAOPOCII, «MXH»,
«[TanopotHukm», «I'onoceMeHHbIe pacTeHus», «OpraHbl IBETKOBBIX pacTeHHi», «CXxema pa3BUTHUS )KUBOTHOTO MUPay», «ApoMopdo3bl )KUBOTHEIXY, «[IpocTeiimmey,
«Kumeunononoctasiey, «ILtockue yepsuy, «Unenucronoruey, «Pei0by, «3eMHOBOAHBIEY, «lIpecMbikaromuecsy, «lItumpn»y, «Miekonurtaromuey, «Pa3BuTre sXu3Hu B
apxeiickoi spe», «Pa3BUTHE )KU3HU B IPOTEPO30MCKOM 3pey, «Pa3BUTHE )KU3HU B NTAJIE030MCKOM apen, «Pa3BUTHE )KU3HU B ME303 OMCKOM 3pey», «Pa3BuTHe KU3HU B
KaifHO30MCKO# 3pe», «CoBpeMeHHas CUCTEMa OPTaHUYIECKOTO MUPay.

O60py110BaHI/IeZ rep6apHH paCTeHI/Iﬁ Pa3JINYHbIX OTACIOB, KOJUICKIUN HACCKOMBIX, BJIAKHBIC ITPEapaThl )KUBOTHBIX, PAKOBHHBI MOJIUIFOCKOB, KOJUICKIIUHN UI'TIOKOXUX, CKEICThI
ITO3BOHOYHBIX )XMBOTHBIX, Yy4d€jla IITUI] U 3Bepel71, KOJIJICKITU N OKaMeHeHOCTeﬁ, IMOJIE3HBIX UCKOIMAEMBIX, MYJISIZKM OPTraHNMYCCKUX OCTAaTKOB OPraHMU3MOB.

Buptyanbnas maboparopnas padora «MoaenupoBanue onbIToB Musuiepa—tOpu 1o H3y4eHnio aOHOreHHOT0 CHHTE3a OPraHNYeCKUX COSIMHEHHH B TIEpBHYHOMN aTMochepe».
JlaGopartopnas padora «/3yueHune u onucaHne UCKOMAaeMbIX OCTaTKOB JPEBHUX OPTaHU3MOBY.

[pakTudeckas padora «M3ydeHne ocoOEHHOCTEH CTPOSHHUS PACTCHHI Pa3HBIX OTIEIOBY.

[pakTudeckas pabora «M3ydueHne ocOOEHHOCTEH CTPOCHUS MMO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxoxkaeHue Yea0BeKa — AHTPOIOIeHe3

Paznensl 1 3a1a4u aHTPONOIOrUU. METOAbI aHTPOIOIOTHH.

CraHoBIIEHHE IPEACTABICHUH O IPOUCXOKICHUH YenoBeka. Penurnosuslie Bo33peHust. CoBpeMeHHbIE HAyUHbIE TEOPHH.

CxoacTBO YenoBeka ¢ KUBOTHBIMU. CHCTEMaTH4ECKOE IOIOKEHNE YenoBeka. CBUAETENbCTBA CXOCTBA YEIOBEKA C KUBOTHBIMU: CPAaBHUTEIBHO-MOpP(doornueckue,
sMOpuonoruyeckue, GU3noNoro-0MoXuMHIECcKHe, moBeaeHuIeckre. OTINuns 4eoBeKa OT )KUBOTHBIX. [IpAMOXOKIeHNE 1 KOMILJIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3Butue
TFOJIOBHOT'O MO3ra U BTOPOl CUTHAJIBHOM CUCTEMBI.

JBmxymmuye cuitel ((haKTOphl) aHTPOITOTeHe3a: Oromorndeckue, corraibaple. COOTHOMIEHNE OMOIOTHYECKHNX U COIMAIBHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaINU aHTpOIOreHe3a. PanHne yenoBekooOpa3Hbie 00e3bsHBI (IIPOKOHCYIBI) U PaHHUE TIOHTHBI — O0IIME TPEIKH YeI0BEKOOOPa3HBIX 00€3bsH U JTIO/ICH.
ABCTpaNONUTEKN — IBYHOTHE TIPEAKH JItojiei. UenoBek yMenbii, IepBbie U3TOTOBIIEHUS OPYIHi Tpyaa. YenoBek MpsSMOXOISIINI 1 MEPBBIA BBIXO]T JIFOJIEH 3a mpenenbl AQpUKH.
Uenosek reiinensOeprckuii — oOmuil mpenoK HeaH 1epTaaIbCKOro YeJI0BeKa U YelIOBeKa pasyMHOro. YelloBek HeaHIepTadbCKIil KaK BUJI JIOAEH XOIOMHOr0 KiinMaTa. YernoBek
pa3yMHBIN COBPEMEHHOI'O THIIA, ICHUCOBCKUH YEIOBEK, OCBOCHNE KOHTHHEHTOB 3a npenenamMu Adpuku. [laneorenernka 1 najaeoreHOMHKA.

DBoIoNHsS COBPEMEHHOT0 YenoBeka. EcTecTBeHHBIN 0TOOP B MOMYJIAIMAX YeaoBeka. MyTallmOHHBIH mporiece U moauMopdusM. [lonynsimuonHbie BOTHBL, Apeiid reHoB,
Murpanus 1 «3¢(HeKT OCHOBATEIS» B MOMYJISIIHUIX COBPEMEHHOIO YEJIOBEKa.

Yenoseueckue pacel. [lonsitue o pace. bonbmme pacel: eBponeonnas (eBpa3uiickasi), aBCTpajio-HErpouaHas (3KBaTOpHaIbHAs), MOHTOJIOUHAS (a3MAaTCKO-aMEPUKAHCKAs).
Bpems u mytu paccenenus yenoseka 1o riaHere. EauncTBo uyenoseyeckux pac. Hayunas HecocTosSTENbHOCTD pacu3Ma. [IprcnocobneHHOCTs YenoBeKa K pasHbIM YCIOBUSAM
OKpyXaromen cpeapl. Bnusiaue reorpaduueckoil cpeasl u apeiida reHoB Ha MOP(HOIOTHIO U PU3HOIOTHIO YETIOBEKA.

MexancUuIIMHapHbIe METOAbI B (PU3NUECKOH (OMOTOrHUeCKOi) aHTPOIIOJIOTHH. DBOIIOLMOHHAS aHTPOIIONOTUs M TaJICOaHTPOIIOJIOTHS YESTOBEUECKH X TTOITYJISLIHH.
BrocounanbHbie Hcciae0BaHUs IPUPOABI YenoBeka. VccnenoBaHue KOIBOIIOIMH OMOIOTHYECKOr0 H COLMAIBHOTO B YETIOBEKE.

JemoHcTpanuu

[optpersi: Y. Japsun, JI. JIuku, A.5. Porunckuii, M.M. I'epacumos.



Tabmuus! 1 cxembl: «MeToIbl aHTPOIOJIOTUNY, «[ 0TOBHOM MO3T UenoBekay, «UeroBekooOpa3Hblie 00e3bsHBIY, «CKENeT UyeoBeKa U CKeleT MUMIan3ey», «PyTuMeHTs n
aTaBH3MBI», «/[BHKYILIE CHIIBI aHTPOIIOTEHE3a, «IBOIOUOHHOE JPEBO YETOBEKAY, K ABCTPAIONUTEK, «HenoBek yMenblil», «HenoBek mpaMoxoaumii», «/leHncoBckuit
yenoBek» «Heanaepranbubny, «KpoMansoHIB), «IIpeakn yenoBekay, «ITambl IBOMIOLUH YeTIOBEKay, «Packl uenoBekay.

O6opynoBaHue: MyJISDKH OKaMEHENIOCTEH, MPeAMETOB MaTepHalIbHOM KyJIbTYpHI PEAKOB YeJIOBeKa, penpoayKuuu (hororpaduu) KapTuH ¢ MEQOIOTHYECKUMHU 1 OHOIeiicKuMHU
CIO’KETaMHU MPOUCXOXKACHUS UeNoBeka, poTorpaduu Haxo40K HCKOMAEMbIX OCTaTKOB YellOBEeKa, CKEJIeT YeI0BEeKa, MOZENb Yeperia YeloBeKa U uepena MHUMIIaH3e, MOJEIb KUCTH
YeoBeKa M KHCTH HIMMITaH3€, MOZEIN TOpca MPEIKOB YelOBEKa.

JlabopaTopHas pabota «M3yueHre 0COOCHHOCTEH CTPOCHHUS CKEIEeTa YEeI0BEKa, CBI3aHHBIX C MPAMOXOXKICHHEM.,

[IpakTuyeckas padora «3ydeHne 3KOIOTHIECKUX aAaNnTalUi YeTOBEKa.

Tema 6. Iko0rusi — HAyKa 0 B3aHMOOTHOIIEHHSIX OPraHU3MOB M HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalomeil cpenoii

3apoxxaeHuEe U pa3BUTHE 3Konoruu B TpyAax A. ['ym6onsara, K.®. Pynse, H.A. CeBeprioBa, D. ['ekkens, A. Tercnu, B.H. Cykauépa. Pa3nensl u 3anaun sxonoruu. Cesi3b
OKOJIOTUH ¢ APYTMMU HayKaMH.

Merozs axonoruu. [Tonebie HaOMOAEHNS. DKCIIEPUMEHTBI B DKOJIOTHUH: IPUPOJIHEIE U TabopaTopHble. MojieTupoBaHre B SKOJIOrHHA. MOHUTOPHHT OKPYKAFOIIEH CPebl:
JIOKAJIbHBIM, PErMOHAIBHBIN U TJI00aJIbHBIM.

3HaueHne SKOJIOTHUECKUX 3HAHUH TS YenoBeKa. DKOIOTHYECKOe MUPOBO33PEHUE KaK OCHOBA CBsI3€H uenoBeuecTBa ¢ npupoaoi. ®opMupoBaH Me IKOIOTHIECKON KYJIBTYPHI H
9KOJIOTHYECKOI IPaMOTHOCTH HACEICHUSI.

HemoncTpannn

Hoptpersi: A. I'ymbonsar, K.®. Pynse, H.A. Ceseprios, 3. I'ekkenb, A. Tercnn, B.H. Cykauép.

Tabnuier U cxeMbl: «Pasenst sKonorumy, «MeTobl SKOIOTuuY, «CXxeMa MOHHTOPHHTA OKPYKAIOIICH cpeby.

JlabopaTtopHas paboTa «/3yueHre MeTO 0B SKOJIOTMYECKUX UCCIICAOBAHUI.

Tema 7. Opranusmsl U cpea o0UTAHUA

Okonornyeckue GakTopbl ¥ 3aKOHOMEPHOCTH MX AehcTBUs. Kiaccudukaliys 3K0JI0rHuecKuX (HakTopoB: aOMOTHUYSCKUE, OMOTHYECKUE, aHTPOIIOT eHHbIe. O0Iue
3aKOHOMEPHOCTHU JeHCTBUSA dKoormaeckux (axropos. [Ipasmro muanmyma (K. [lnpenrens, FO. JInbux). TomepaHTHOCTL. OB PUOMOHTHEIC U CTEHOOMOHTHBIEC OPTaHU3MEI.
Abunotnueckue pakToprl. CBeT Kak dxojorudeckuii hakrop. JleiicTBrEe pa3HBIX y4aCTKOB COTHETHOT'O CIIEKTPa HA OPTaHU3MBIL. DKOJOTUYECKUE TPYIITHI PACTCHUH W KUBOTHBIX
10 OTHOIICHUIO K cBeTy. CHrHaNmbHas poib cBeTa. DOTONnepruoIu3M.

TemmnepaTypa Kak 3Koj0rudeckuii pakrop. JecTBre TeMIiepaTypsl Ha OpraHu3Mbl. [10MKUIOTEPMHBIE H TOMOROTEPMHBIC OpraHU3MbL. DBPUTEPMHBIC U CTCHOTCPMHbBIC
OpraHu3Mbl. BiIakHOCTE Kak 3konorudeckuii hakrop. [Ipucmocobienns pacTeHni K oaAepKaHuio BogHoro Oananca. Kitaccudukarius pacTeHni 110 OTHOIIESHUIO K BOJIC.
[Ipucmocobmenus >KMBOTHBIX K N3MEHEHHUIO BOTHOTO PEXXUMA.

Cpensl 0OUTaHUS OPraHU3MOB: BOJHAS, HA3EMHO-BO3TyIITHAS, IOYBEHHAs, TITyOMHHAS TOIIOYBEHHAS, BHyTpHOpPraHu3MeHHas1. OU3NKO-XUMHUYeCKre OCOOEHHOCTH Cpel
obutanus oprann3mMoB. [Iprcrnocobaennst opraHN3MOB K KM3HU B Pa3HBIX Cpedax.

buonornueckue putmel. BHenmHe n BHyTpeHHHE pUTMBL. CyTOYHBIE U TOAWYHBIE PUTMBL. [IprcTIocob6IeHHOCTS OPraHN3MOB K CE30HHBIM M3MEHEHHSIM YCIIOBHH KU3HU.
’Kuznennsie popmbl oprann3moB. [lorsTue o xxu3HeHHo# dopme. KnuzHeHHbIe (HOPMBI PACTEHHIA: JePEBhs, KyCTAPHHUKH, KYCTApHUYKH, MHOTOJICTHUE TPABhI, OTHOJIETHHE TPaBHI.
’KuzHeHnHBIE (HOPMBI KUBOTHBIX: TUAPOOHOHTHI, TEOOMOHTHI, a3p0OHOHTHI. OCOOEHHOCTH CTPOEHUS M 00pa3a )KU3HH.

buotnueckue gakropsl. Buapl OMOTHYECKHX B3aMMOACHCTBUI: KOHKYPEHIIUS, XUIITHIYECTBO, CUMONO03 U ero ¢opmbl. [lapasutnsm, kooneparus, MyTyaan3M, KOMMEHCAITN3M
(xBapTHpaHTCTBO, HaxJeOHNYeCcTBO). Herpoduueckne BzanMoneiicTBus (Tonndeckue, opudeckne, padpudeckre). 3HaueHNe OMOTHYECKAX B3aUMOICHCTBAN IS
CYIIIECTBOBaHUS OPTaHU3MOB B cpene oouTanws. [[prHIINTT KOHKYPEHTHOT'0 NCKITIOUEHUSI.

HemoncTpanuu

Tabmue! 1 cxembl: «DKoJoruueckre GakTopen»y, «CBETOBOH CIIEKTP», « IKOIOTHIECKHE TPYIIITHI )KUBOTHBIX TI0 OTHOIIEHHIO K CBETY», « T €IIIOKPOBHEIE dKUBOTHBIEY,
«XOIIOTHOKPOBHEIE )KUBOTHEIE», «DU3MONOrHYECKUe aJanTaluy )XHBOTHBIXY, «Cpeibl OOMTaHHS OPTaHU3MOBY, «bronornueckue puTMb», «Ku3HeHHbIE (OPMBI pacTeHU,
«KnuzHenHbIe (hOPMBI KUBOTHBIXY», « IKOCHCTEMA IIMPOKOIUCTBEHHOTO Jiecay, «DKOCUCTEMa XBOWHOTO Jiecay, «llenmu mutanusy, « XutHndectBoy, «[lapazutusmy,
«Konkypenmusny, «Cumonosy, «KommeHcanuzm.

Ob6opynoBaHue: repOapuy pacTEHUH U )KUBOTHBIX, PUCIIOCOOJIEHHBIX K BIMSHUIO Pa3IMYHBIX SKOJIOIHYECKHX (aKTOpOB, repOapruu CBETONIOOUBBIX , TEHEIOOUBBIX U
TEHEBBIHOCIHMBBIX PACTEHHH, CBETONIOOUBBIE, TEHENIOONBbIE U TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHUS, repOapuu 1 KOJUIEKLIUH TEIION FOOMBBIX, 3MMOCTOMKHUX,
MOpO030YCTOHYHMBBIX PACTEHUH, Uydela NTHII U 3Bepel, TepOapuu pacTeHUi, OTHOCIIIUXCS K Turpoduram, kcepoduram, Mme3ohutaM, KOMHATHBIE PACTEHUS JAHHBIX TPYIIIL,



KOJUICKIIMH JKUBOTHBIX, OOUTAIOMIMX B PA3HBIX cpeAax, repdapruu U KOJUIEKIIMN PaCTEHHUH U KUBOTHBIX, 00T JafOIMX YepTaMH IPUCTIOCOOIEHHOCTH K CE30HHBIM H3MEHCHHUAM
YCIIOBUH JXU3HU, TepOapuy U KOJUISKIIMH PACTEHUH M KUBOTHBIX Pa3IMYHbIX )KU3HEHHBIX (POPM, KOIJIEKIIMHU )KUBOTHBIX, YYaCTBYIOIINX B Pa3IMYHBIX OMOTHYECKUX
B3aUMOJICUCTBHUSIX.

JlaboparopHas paboTa «BrIsBIeHHE TPUCIOCOOIEHUH OPraHU3MOB K BIUSHHIO CBETaY.

JlaboparopHas paboTa «BrlsBieHHe TPUCIOCOOIEHUN OPraHU3MOB K BIUSHHUIO TEMITEPaTypPhI».

JlaboparopHas paboTa « AHATOMHYECKHE 0OCOOCHHOCTH PACTEHHUH U3 Pa3HbIX MecT oOuTaHus». Tema 8. Jkoi0orus BUAOB ¥ moNyasauui

DKONOrHYECcKHe XapaKTePUCTHKH momysiuun. [lonymnsus kak Ononornveckast cuctema. Poib HeOmHOPOAHOCTH cpenbl, GU3HUECKUX 0apbepoB U 0OCOOCHHOCTEH OMOJIOTHH
BHJIOB B ()OPMHUPOBAHUY MPOCTPAHCTBEHHOHW CTPYKTYPHI Momyssiiuii. OCHOBHBIE IIOKa3aTe ! MOIMYJISIHN: YACIEHHOCTh, INIOTHOCTh, BO3PACTHAS U MOJIOBAs CTPYKTYpa,
POXAaeMOCTb, IPUPOCT, TEMI POCTa, CMEPTHOCTH, MUTPALIUS.

OKosoruyeckas CTpykrypa nomyasuud. OneHka YUCIeHHOCTH NMOMyNIIuuy. JlnHaMuKa MOnyJIsIuY U e€ perynaaunsa. buotndyeckuit moTeHIuan non yasuuu. MojenupoBanue
JMHAMHUKY nTonyJsiiun. Kpruseie pocta YucieHHOCTH nomyisinun. KpruBble BBDKUBaHUS. Perynsius YyucIeHHOCTH MOMYJIISIHIA: POJib (aKTOPOB, 3aBUCSIIUX U HE 3aBUCSIINX OT
IJIOTHOCTH. DKOJIOTHYECKHEe CTpaTerul BUAOB (r- U K-cTparterun).

[TonsTre 00 3KoNOrMUecKoi Hulle Bujaa. Mecrooduranue. MHOromepHas Mojieib koiaoruyeckor Hurm k.M. Xarunacona. Pa3sMepsl skonoruueckoi Huu. [ToreHuansHas
Y peajn30BaHHas HUILM.

Bun xak cuctema nomynsauuii. Apeansl BUI0B. BUJIBI M X )KU3HEHHBIE CTPATETHH. DKOJIOTHYECKHE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJICHHSI 1 MUTPAIIMH KUBOTHBIX. bromornueckie MHBa3WM 9yKEPOAHBIX BHJIOB.

HemoncTpannn

IToptper: .. XaTunHCOH.

Tabnuibl U cxeMbl: « DKOJIOTHIECKUE XapaKTEpPUCTUKU TTOMYISIIUNY, «[IpocTpaHCTBEHHAs CTPYKTYpa OIS, «Bo3pacTHbIe MUpaMuUIbI MOy SNy, «CKOpOCTh
3aceNeHns MOBEPXHOCTH 3eMJIN Pa3IUnYHbIMU OpraHu3Mammy, «Mozens sxonorudeckoi aumm Jx. M. Xatuuaconay.

O6opynoBaHue: Tepoapun pacTEHUH, KOJUICKITUN KUBOTHBIX.

JlabopaTopHas padota «[IprucrnocoOieHNs CeMsH PACTCHHM K PacCelICHUION.

Tema 9. JkoJiorusi cooduecTB. IKOJIOrHIeCKHE CHCTEMBbI.

CoobmrecTBa opranu3MoB. brorieHo3 u ero cTpykrypa. CBsS3u MeXIYy OpraHU3MaMu B OMOIIEHO3E.

OKocucTeMa Kak oTkpbITas cucrema (A.Jx. Tencnn). DyHKIMOHANBHBIC OJIOKH OPraHU3MOB B 9KOCHCTEME: MPOIYIIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpodudeckne ypoBHH.
Tpoduueckue nenu u ceru. Abuorndeckue 010Ky 3xocucteM. [1ouBsl 1 mibl B s3kocucTeMax. KpyroBopor BemecTs 1 OTOK 3HEPTHH B SKOCHCTEME.

OcHoBHBIE ITOKa3aTeNu 3KocucTeMbl. buomacca u npoaykiusi. DKOJIOTHYECKUE TUPAMUABI YHCell, OMOMacChl U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @rykmyayuu. HanpapieHHbIE 3aKOHOMEPHBIE CMEHBI COO0IIECTB — CyKiieccud. IlepBruuHbIe 1 BTOpUYHbIE
CYKLIECCUU M UX IPUYMHBI. AHTPOIIOTr€HHbIE BO3/eiicTBHA Ha cykueccuu. KimmmakcHoe cooOmmecTBo. bruopasnooOpasue 1 mogHoTa KpyroBopoTa BELIECTB — OCHOBA
YCTONYHBOCTH COOOIIIECTB.

[IpupoaHsie 3K0CHCTEMBI. DKocucmemyl 03€p u pex. IKocucmemsvl MOpell U 0Keanos. IKocucmemvl MyHOp, J1ecos, cmenel, nycmuiib. AHTPOIIOT €HHbIE YKOCHUCTEMBI.
Arposkocucrema. ArporeHos. Pasnnuuns Mexy aHTpOIOIeHHBIMU M TPUPOIHBIMU SKOCHCTEMAaMH.

Ypboskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. I oposnckas dmopa u payna. CuHaHTponm3anus ropoackoit ¢hayHel. bronornyeckoe v X03siICTBEHHOE 3HAUEHUE
arpo’KOCHCTEM U ypOOIKOCHCTEM.

3akoHOMEpHOCTH (HOPMHUPOBAHUS OCHOBHBIX B3aUMOJIEHCTBUI OpraHI3MOB B dKOCUCTeMaX. Poib kackadnozo sghghexma u 8u008-30upukamopos (Koueswix 61008) 8
@yuxyuonuposanuu sxocucmem. IlepeHoc F3HEPTUM U BELIECTB MEXAY CMEKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTDh OPTaHU3MOB, MOMYJISLUI U 9KOCHCTEM B YCIOBHX
€CTECTBEHHBIX U aHTPOIOr€HHBIX BO3IEHCTBUII.

Mexanuzmul 6030elicmeus 3a2psA3HeHULl PA3HbIX MUNOE HA CYOOP2AHUSMEHHOM, OP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCTIEMHOM YPOBHSX, OCHOBbL IKOJO2UYECKO20
HOPMUPOBAHUS AHMPONO2EHH020 6030elicmaus. MeTononoriusi MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOT €HHBIX HKOCHCTEM.

HdemoncTpanuu

Hoptper: A.Jlx. Tencnn.

Tabauupt u cxemsl: «CTpyKTypa OHOLIEHO03a», « DKOCHCTEMA IINPOKOINCTBEHHOTO JIeca», « IKOCUCTEMa XBOWHOIO Jiecay, « DyHKIIMOHAIbHBIE TPYIIIBI OPTAHU3MOB B
skocucreme», «KpyroBopot BemiecTs B 3kocucremey, «Llenn nuranus (mactOumiHas, JeTpuTHas)», «IKOJIOrHUecKas MUpaMua Ynucen», « DKOoJornyecKas nupamMmuia



Oromaccel», «JKoJIorHIecKas mupaMua sHeprumny», «O0pazoBanue Oonoray, «IlepBuunas cykueccus», «BoccTaHoBIeHHUE Jeca Tocie mokapay, «IKOCUCTEMa 03epay,
«ArpoleHo3», «KpyroBopoT BeIecTB 1 MMOTOK SHEPTHH B arpoueHose», «IIpuMepsl ypOoIKocUCTEM ».

Ob6opynoBanue: repOapuu pacTeHHH, KOJUTEKIIMHA HACEKOMBIX, dy4esia MTHUII U 3Bepeii, repbapri KyIbTypHBIX U TUKOPACTYIIMX PACTEHHH, aKBaPUYM KaK MOJENb 3KOCHCTEMBI.
Ipaxmuueckas paboma «V3ydeHne u onvucaHue ypOOIKOCUCTEMBD».

Jlabopamopnas paboma «V3ydenne pazHooOpa3us METKUX MOYBEHHBIX WICHHCTOHOTHX B Pa3HBIX AKOCHCTEMAax).

Oxexypcust «IKCKYpCHs B THIIMYHBINA OnoreoneHos3 (B ayOpaBy, Oepe3HsiK, ebHUK, Ha CYXOIOJIbHBIN WM TOWMEHHBIH JIyT, 03ep0, O0JI0TO)».

Oxexypeus KIKCKypCUs B arpodKOCHCTeMY (Ha TI0JI€ WK B TEIUIMYHOE XO35AHCTBO).

Tema 10. buocdepa — rinodanbHas 3KocucTeMa

Buocdepa — obmiernanerapHas 000104ka 3eMITd, TJIe CYIIECTBYET HIIM CYIIECTBOBaIA )K13Hb. Pa3BuTHe npeacTapienuii o ouocdepe B tpynax 9. 3rocca. Y uenue B.U.
Bepnasnckoro o ouocdepe. Obnactu 6uocdepst u e€ cocrar. JKusoe BeriectBo ouochepsl u ero GpyHKIuu.

3aKOHOMEPHOCTH cyliecTBOBaHus ouochepsl. OcobeHHOCTH OHOChephl Kak riI00aIbHON 3KOCHCTEMBI. [InHaMu4Yeckoe paBHOBecHe B Ouochepe. KpyroBopoTsl BeliecTs U
OroreoXMMHUYeCKUe UKIIBI (yriiepona, a3ota). PUTMHUYHOCTE siBJIeHUH B OMocdepe.

3oHanbHOCTH Ouochepsl. [lonsTre 0 6uoMe. OCHOBHBIC OMOMBI CYIIH: TYHJIpa, XBOMHBIC Jieca, CMEIIaHHBIC ¥ IIHUPOKOIUCTBEHHBIC JIeca, CTEIH, CABAHHBI, TyCThIHH,
TPOMHUYECKHE JIeCa, BEICOKOTOpbsi. KiMMaT, pacTUTENbHBIIN 1 )KHBOTHBIA MUP OMOMOB CYIIIH.

CrpykTypa U QyHKIHS KUBBIX CUCTEM, OIIEHKa UX PECYPCHOI0 TTOTEHIHANIa 1 OMOC(EpHBIX QYHKITHIA.

HemoncTpannn

[optpersi: B.W. Bepnanckwuii, 3. 3rocc.

Tabmuie! 1 cxembl: «['eocdepnr 3emin», «Kpyroopor a3ora B pupoae», «Kpyropoport yrieposa B npupojae», «Kpyroropor kuciopoza B npupojie», «Kpyropopot BojisI B
npupoze», «OCHOBHBIE OMOMEI cymmy, «KiammaTtnaeckue mosica 3eminy, « Tyanpay, «Taira», «CMmemanusiii necy, «l1lupokonuctBeHHbIH Jecy, «CTenby, «CaBanHay,
«IIycteisy, «Tponudeckuii jrecy.

O6opymoBanue: Tepoapuu paCTSHUH pa3HBIX OMOMOB, KOJUICKITUH YKUBOTHBIX .

Tema 11. YenioBek U OKpYy:Kalouias cpeaa

DKOJIOTMYECKUE KPU3KCHI M UX MPUUMHBL Bo3neiicTBue uenoBeka Ha Ouocdepy. 3arps3HeHre BO3AyIIHON cpeabl. OXpaHa BO3ayXa. 3arps3HeHH € BOIHON cpeisl. OXxpaHa
BOJHBIX pecypcoB. Pazpymenne mouBsl. OxpaHa OYBEHHBIX pecypcoB. VI3MeHeHne KinuMara.

AHTpOIIOreHHOE BO3/IEHCTBHE HA PACTUTEIHHBIN M )KUBOTHBIM Mup. OXpaHa paCTUTENBHOTO U JKUBOTHOTO MUpa. OCHOBHEIE MPUHIIMIIBI OXpaHbI P poabl. KpacHbie KHUTH.
Oco60 oxpansiembie pupoanbie TeppuTopun (OOIIT). boranndaeckue caabl ¥ 300JI0THIECKUE TTAPKH.

OCHOBHBIE TPUHIINAIIEI YCTOHYNBOTO PAa3BUTHS YeJIOBEUECTBA M MIPUPOIBI. ParroHanbsHOe TpUpOI0IIONBE30BaHNE H COXPaHEHUE OMOIOTHYECKOro pasHooopasust 3emiu. OOrme
3aKOHOMEPHOCTH TI00aTBFHBIX KOIOTHYECKUX Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'0 KPU3HCA H €T0 BEPOSITHBIE TTOCIIEICTBHSL.

Pa3BuTHE METOZOB MOHUTOPUHTA Pa3BUTHS OMACHBIX TEXHOTEHHBIX MPOIieccoB. CucmemHble ucciedosanus nepexodd K pecypcocbepezaroujeli U KOHKYPEeHMOCnOCOOHOU
aHepeemuke. buonoeuueckoe paznoodpasue u buopecypcsi. Hayuonanvusie ungopmayuonusie cucmemsl, obecneuugarouue 00CMyn K UHGopmayuy no COCMOsHUI OMOeLbHbIX
61008 u 3xocucmem. OCHOBbL IKOPeAOUTUMAYUU FKOCUCHEM U CNOC0D08 DOPbOBL ¢ buonospescoeHuamuy. PexoncmpyKkyus MOPCKUX U HA3EMHBIX IKOCUCTHEM.

HemoHcTpanuu

Tabmuet 1 cxemsl: «3arps3Herne atMocheps», «3arps3HeHne ruapocheps», «3arpsisHeHne TOYBbD, «llapHUKOBEI d3hdhekTy», «Ocodo oxpaHseMble TPUPOIHBIE TEPPUTOPUN,
«Mopnenu yrpaBIsieMOro MUPay.

Ob6opynoBanue: pororpadun oxpaHsIeMbIX pacTeHHH 1 )KUBOTHBIX KpacHoi kaurn Poccuiickoit @enepanun, KpacHoi KHUTH pernoHa.



TemaTnuyeckoe IIAaHKPOBAHUE MO NpeaMery «0uosorus» 10 kiace

Ne HaumenoBaHue KoanuecTBO 4acoB OcHOBHBIE BHBI AeITEJIbHOCTH Buabl u JJIeKTPOHHbIE
n/n pa3aesioB M TeEM Bce | Kon| JIa6 | ITpa (phopmbI (uudposreie)
HporpaMMel ro |Tpo |opa |KTH KOHTPOJI oGpasoBaTe/bHbIE
JBH | TOp | 4ec | pecypchl
bIe | HBIC | KUC
pab | pab | pab
OTBI | OTHI | OTHI
1 Buonorus kak Hayka. |1 PackpbiBath cojepkaHne TEPMUHOB U HOHATHIA: Y cTHBIHI Poccuiickas >nexrpoHHas IIIKOJIA:
Hay4HOE MHUPOBO33pEHHUE, HayYHas KapTHHA MHpa, ormpoc https://resh.edu.ru/
Hay4HBIA METOJI, THIIOTE3a, TEOPHSI, METOJIbI o o
1.1. |bmosorus xak 1 MCZ;eHOBaHm A P A [udporoii 06pazoBaTenbHBIN
KOMIIIICKCHAsA HayKa 1 XapaKkTepu30BaTh OMOJIOTHIO KAk KOMILIEKCHYO koHTeHT: https://educont.ru/
KaK 9aCTb COBPEMEHHOI'O HayKy, € MECTO U pOJb CPE/IN JAPYTUX
o011IIECTBA €CTCCTBCHHBIX HaYK.
OHCHMBaTb BKJIaJ OTCUYCCTBCHHBIX y‘-{éHle B
pasBUTHE OMOJIOTHUH.
OrneHrBaTh POJIb OMOIOTHYECKUX OTKPBITHHA 1
HCCIIEOBAaHUM B pa3BUTHH HAYKU U IIPAKTUYECKON
JeATEJIbHOCTH JTIOJEH.
[Mepeuncnsts npodeccuu, CBI3aHHbBIE C
COBpEMEHHOM OMOoorrei.
IIpuBonuTE IpUMEPBI MPAKTUUECKOTO
HUCIIOJIb30BAHUS HOCTH)KCHPIﬁ OMOJIOTHH B
MEAUIMHEC, CCIIbCKOM XO3ﬂﬁCTBe, TIPOMBIIIITIEHHOCTH
1 OXPaHE MPHUPOJIBI
2 7KuBble cucTreMbl U HX | 2 1  |PackpeIiBaTh cojaepKaHWe TEPMUHOB U TIOHSTHIA: krBas MUHU- Poccuiickas 31eKTpoHHas IIKOJIa:
n3yyeHHe CUCTEMa, JIEMEHT, MOJICUCTeMA, CTPYKTYpa; [IPOCKT https://resh.edu.ru/



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

2.1

JKyBEIE cCICTEMEBI U UX
CBOMCTBA

OTKPBITOCTh, BBICOKAsl YIIOPSII0YEHHOCTD,
[YIIPABJISIEMOCTh, HEPAPXUYHOCTb.

XapakTepu30BaTh CTPYKTYPY U CBOMCTBA KHUBBIX
CUCTEM, OTJINYMS XUMUYECKOTO COCTaBa 0OBEKTOB
PKUBOM M HEXKUBOW ITPUPO/IbI, OOIINI IPUHIIUI
KJIETOYHOM OpraHU3aliy KUBbIX CUCTEM.
CpaBHHBaTh OOMEHHBIE ITPOIECCHI B HEKUBOM M )KUBOKH
[IPUPOJIE; PACKPBIBATh CMBICI peakuil MeTadoIn3Ma.
OOBACHATD MEXAaHU3MBI CAMOPETYIISIIIMY KUBbIX
CHUCTEM Pa3JIMYHOTO UEPAPXUUECKOTO YPOBHS,
[PACKpBIBATH CYTh MIPUHIIUIIOB MOJIOXKUTEIBHON U
OTPUIIATEIILHON 0OpaTHOM CBSI3HU.

IAHaIM3UPOBaTh CBOMCTBA CAMOBOCIIPOU3BEICHMUS,
[pOCTa M pa3BUTUS OPTaHU3MOB.

OLEHOYHBI
1 JIUCT

[Tudposoii 0Opa3oBaTeIbHBIN
koHTeHT: https://educont.ru/

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

/

2.2. |[YpoBHeBas opraHH3amus PackpbiBaTh conepxaHue TEPMUHOB U MOHITUN: 0OMeH [[1P Poccuiickast aeKTpoHHast IITKOJIA:
PKHBBIX CHCTEM. BEIIIECTB U MPEBPAILICHUE SHEPTUH, https://resh.edu.ru/
[IpakTudeckas pabora CaMOBOCITPOM3BEICHUE, CAMOPETYIISIIINS, PA3BUTHE, [udposoii 06pazoBaTenbHBIN
«Mcronb30BanHue PKU3HB, HAYYHBIN (aKT, HAyIHBIH METO/I, Mpodiema, koHTeHT: https://educont.ru/
PasTHIHBIX METOMOB ITPH TUTIOTE3a, TEOPHUS, TPABUIIO, 3aKOH. Memunatexka  I[Ipocsenienus]
M3YCHNH XHUBBIX CHCTCM) [TepeuncasaTh IPU3HAKU KUBOTO. https://media.prosv.ru/content|
X apakTepu30BaTh OCHOBHBIE YPOBHH OpraHU3alluu /
PKUBBIX CUCTEM U METO]Ibl OMOJIOTUYECKUX
uccieoBanuil. OnuceIBaTh 0COOEHHOCTH,
XapaKTepHbIE I KaXKJI0TO YPOBHS OpraHU3aI[|uH
pkuBOro. Ha3piBaTh HaykH, H3y4arollne KUBbIE
CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3alllu.
CpaBHUBATH MEXTy COOOM )KMBBIE CUCTEMBI Pa3HBIX
YpOBHEW OpraHU3aIlH U MIPOUCXOISIINE B HUX
nporecchl. [Ioka3piBaTh posib TUIIOTE3 U TEOPUH B
(bopMUPOBaHNN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.
3. Tema «buoJiorust PackpeiBatTh cojiepkaHie TEPMUHOB U MTOHATHI: KIIETKA, Poccuiickas seKTpoHHas IIKOJIA:

KJIETKHN»

OpraHeilibl, 5YKapuOThI, IPOKAPUOTHI, BUPYChI, IUTOJIOTUA

https://resh.edu.ru/
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3.1 | HUctopus otkpeiTusu |1 (xeTouHast OMONIOTH), KJIETOYHAS! TEOPHSI. Yerueii | HugpoBoit 0O6pa3oBaTebHbIN
W3YYCHUS KIICTKU. XapakTepu30BaTh OCHOBHBIE 3TAIlbl PA3BUTHS LIUTOJIOTUU | OMPOC koHTeHT: https://educont.ru/
Kierounas Teopus KaK HayKu ¥ €€ o) OpMJICHHE B KJICTOUYHYIO OUOJIOTHIO. Menmareka ITpocBemenus

IToka3pIBaThH BKJIaJg y‘IéHI)IX-6I/IOJ'IOFOB B U3yUCHHUC httDS://media.DI‘OSV.I‘U/COﬂtent/
KJICTOYHOI'0 CTPOCHU OPraHru3MOB.

Ilepeuncnarb OCHOBHBIE MOT0XKEHUS KIETOYHON TEOPHUH,

OOBACHATH €€ poib B (HOPMHUPOBAHUH €CTECTBEHHO-

Hay4HOH KapTUHBI MUpa. IIpuBoaUTE NOKa3aTENbCTBA

pOACTBA OPraHU3MOB C UCIIOJIb30BAHUEM TOJIOKEHU I

KJICTOYHOU TCOPHH.

3.2 | Meroap! MoseKymsipHO# | 1 PackpsiBaTh cozep:kaHue TEPMUHOB U ITOHATHMN: I1P Poccuiickast anekTpoHHas IKOJIA:
U KJICTOYHOW OMOJIOTHH. MHKPOCKOTIMPOBAHHE, TPUTOTOBJIICHHE CPE30B, https://resh.edu.ru/
[IpakTnueckas pabora mddepeHnrnaibHOe OKpallluBaHue, XxpoMarorpadus, [Mu¢poBoii oOpa3oBaTeNbHBIN
«M3ydenue MeTo10B aneKkTpodopes, METOT MEUEHBIX aTOMOB, KoHTeHT: https://educont.ru/
KJIETOYHOU OmoJsioruu HeHTpU(yrupoBaHme, METOJ] KyJIbTYpPhl KIETOK U MegamaTeka MNpocselyeHns
(xpomatorpadwus, TKaHe#, meto1 pekomOnHaHTHBIX JTHK. https://media.prosv.ru/content/
anektpodopes, XapakTepru30BaTh OCHOBHbBIE METObI U3yUEHUS
g depeHnnaibHoe YKUBOU TIPUPOIbL. [[0OTOBUTH BpeMEHHBIE
LeHTpUudyrupoBaHue, MUKpOIpernaparhl, pacCMaTpUBaTh UX B CBETOBOM
[T1IP)» MHUKPOCKOII U Jienath onucanue. OOBICHATH U

coOII0AaTh MpaBuiIa TEXHUKH MUKPOCKOTIMPOBAHUSI.

4, Tema «XumMuuyeckas 10 PackpsiBaTh conep:xkaHue TEPMUHOB U TIOHATHM: MenTanbH| Poccuiickas siekTponHas IIIKOJIA:

OpraHu3amus KJIeTKH» 3JIEMEHTHI-OMOTEHBI, TUII0JIb, BOJOPOIHAS CBSI3b, as kapra | https://resh.edu.ru/

41 |XuMHI9eCKHii CoCTaB 2 TUApOPHIBHOCTE, THIPOGOOHOCTH, TYProp, udposoii 06pazoBaTebHBIN

KIIeTKu. Boga u
MHUHEpaJIbHbIC BEIICCTBA.

MHHEpaJIbHBIE BEIECTBA, OyepHbIC CUCTEMBI,
aHMOHBI, KaTHOHBL. [lepeuncisiTe 0cOOEHHOCTH
XMMHUYECKOTO COCTaBa KJIETKH. Pa3znnyars Makpo-,
MHKPO- ¥ YIbTPAMUKPOAIIEMEHTHI, BXOAAIINE B COCTAB
’KMBOTO U MX POJIb B OpraHn3Me. XapakTepr30BaTh
CTPOEHHE M CBOWCTBA BOJIbI; OOBSCHSITH IPHYMHEI €€
0COOBIX CBOWCTB U (DYHKIIMH B KJIETKE.

[Toka3pIBaTh poJIb KATHOHOB M aHHOHOB B
o0ecrneyeHn! MpoLecCOB KU3HEAEATEILHOCTH
(ocMmoperymsnuus, co3aHue MEMOPaHHOTO
NOTEHIMAaJa, PEryIALus paboThl OENKOB), pabOTHI
OydepHBIX cucTeM. Y CTaHaBIMBATh B3aUMOCBS3b
CTpO€HHUS ¥ (PYHKIIMHM HEOPraHNYECKUX BEIIECTB
KJIETKH

KoHTeHT: https://educont.ru/
Megunateka MpoceeweHna

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



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/

4.2 |Opranuyeckue BeUIecTBa PackpsiBaTh conep:kaHuEe TEPMUHOB U ITIOHATUN: JIP Poccuiickast anekTpoHHas IKOJIA:
KJIIETKU — OCJIKH. MOHOMEPBI, TIOJTUMEPHI, OEJIOK (IIPOTEHH), METITU]I, https://resh.edu.ru/
JlaGoparopHas paboTa aMWUHOKMCIIOTA, ENTUAHASA CBA3b, [OJUICIITUL, [{udpoBoii 0Opa3zoBaTEeIbHBIMI
«O06Hapy) eHne OeKoB ¢ JICHaTypalus, peHaTypamus, rio0yIspHbIe 1 koHTeHT: https://educont.ru/
[TOMOILBIO ¢ubpuuIApHBIE OCNKH, MTPUOHBI. XapaKTEPH30BATh Mepuateka MpocseLLeHns
KAQYCCTBCHHBIX peaKHHfI» 6eJIKI/I, HX CTPYKTYPHYIO OpraHM3aluIio U q)YHKIII/II/I https://media.prosv.ru/content/

(cTpyKTypHasi, SHEepreTudeckasi, CHrHaJIbHasl,
perynsaTropHasi, BUraTeibHas, 3allluTHas,
¢depmenTatuBHas). Ha3piBaTh XUMHUYECKHE OCHOBBI
dbopMUPOBAHUS CTPYKTYP OCIKOBON MOJICKYJIBI.

4.3. | Opranuueckue PackpsiBaTh cozep:kaHue TEPMUHOB U ITIOHATHMN: MenTanbH| Poceniickas anekTpoHHas IIKOJIA:
BEIIECTBA KIETKH — YTJIEBOIbI, MOHOCAXapH/IbI, UCaXapU/IbI, ast kapta | https://resh.edu.ru/
YTJIEBOBI. OJINTOCaXapubl, MOJUCaXapu/ibl, IIIIOK03a, pudo3a, [Mu¢poBoii oOpa3oBaTeNbHBIN

JIe30KCHPH003a, JTaKTO3a, MallbTO3a, Caxapos3a, koHTeHT: https://educont.ru/
Kpaxmall, TTUKOI'eH, IEJI0JI03a. MepauaTteka lNpocseLeHus
KHaCCI/I(l)I/IHI/IPOBaTI) YrJi€eBOAbI IO CTPOCHUIO U https://media.prosv.ru/content/
MEePEUnCIIATh UX QYHKIIMH.

[IpuBOUTE IpUMEPHI PA3IUYHBIX YIJIEBOJOB

(MOHOCaxapH10B, IUCAXapUI0B, OJIUTOCAXAPUIOB,

MOJINCAXAPHJIOB)

4.4, | Opranuueckue PackpbiBaTh cojiepkaHi€ TEPMUHOB U MIOHSITUI: JIUIUBI, | TECT

BEIECTBA KJIECTKH — TPUTIIHTIEPUIBI, (OCHOTUITHABI, BOCKH, CTEPOU/IBI,
JIAITAIBI JIATIONPOTEHNHBI, TJIMKOJIUITUABI.
KiaccuduimpoBaTth JUITHAB IO CTPOCHUIO;
XapaKTepu30BaTh UX (PYHKITHH.
4.5. | HykJIeMHOBBIE KUCIIOTHI. PackpsIBaTh COIEPIKAHNE TEPMUHOB U TTOHSTHIA JIP Poccuiickas 31eKTpoHHas IIKOJIa:

Ctpoenuie u GyHKIUH
JHK, PHK, AT®
JlaGopaTopHas pabota
«HccnenoBanue
HYKJICMHOBBIX KUCIIOT,
BBIJICTICHHBIX U3 KJIETOK
pa3IYHbIX
OpPraHU3MOB»

ne3okcupubonykienHoas kucnora (JJHK),
pubonykiennosas kuciora (PHK), aykneorna, nHykineo3un,
A30TUCTbIE OCHOBAHUS, aJICHUH, TYaHUH, IUTO3UH, THMHUH,
ypauui, KOMIJIEeMEHTapHbIEC OCHOBAHNS,
angenosuHTprudochar (ATD), makpospruueckas CBs3b,
CEKBEHHPOBaHHE, TEHOMHKA, TPAHCKPUIITOMUKA,
IIPOTEOMHUKA. XapaKTepPHU30BaTh, OIUCHIBATD U
cXeMaTH4ecKu u300paxkaTh crpoeHue Hykineoruaa JHK u
nBoitHoi cniupanu JJHK, ceksenupoBanue JJHK.
OnuceiBaTh npouecc pervtnkauuu JJHK B kietke u
Ha3bIBaTh €r0 OMOJIOrHYECKOe 3HAUECHHE.
XapaxkrepuzoBath QyHkimu JJHK.

Paznuuats cTpykrypy ¥ ynkuuu PHK.

OnuceIBaTh NPOLECC TPAHCKPUIILINH.

https://resh.edu.ru/
udposoii 06pazoBaTebHBIN
KoHTeHT: https://educont.ru/
Mepauateka lNpoceeweHnA

https://media.prosv.ru/content/
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CpasuuBath HykienHoBbie kuciotsl (JJHK u PHK).
XapakTepru3oBaTh 0OCOOCHHOCTH CTPOCHUS U (DYHKINU
AT®. ©opmynupoBaTh U 0OBACHITH TPUHIINI
KOMILIEMEHTApHOCTH U npaBuio Yapradda.

4.6. | MeToapl CTpYKTypHOU PackpeiBath copepkaHie TEPMUHOB U 'YCTHBIM | Poccniickast aiekTpoHHast IIKOJIA:

Ononoruu TOHATHH: MOJIETTMPOBAHHE, KOMITBIOTEPHBIH 3auer https://resh.edu.ru/
qu3aiig. [lepeuncnsats [IEpCTIEKTHBHEIE ITudpoBoii 06pazoBaTebHEII
HaIllpaBJICHHA HAYYHBIX UCCICAOBAHHUU B KOHTEHT: https//educontru/
CTPYKTYpPHOH OMOJIOTHH, PACKPBIBATH HX MeamaTexa Mpocselienms
3HAaYCHUEC IJIA MECANIIUHBI U CEJIBCKOI'O
XO3SHCTRA. https://media.prosv.ru/content/

5. Tema «Ctpoenne PackpeiBath copepkaHue TEPMUHOB U IOHSTUI: OneHOoYH | Poccuiickas snekTponHas IIIKOJIA:

U PYHKIIUH KJIETKH» POKapHOTHUYECKAsl KIIETKA, KIIETOYHAsI CTCHKA, piii uct | https://resh.edu.ru/

5.1. | Tumsl KJIETOK. MypeuH, GOTOCHHTETUYECKHE MEMOpaHBbI, (iareuiiH. [udposoii 06pazoBaTenbHBIN
[TpokaproTHuecKas Xapaktepu3oBath GOPMY U pasMepsl koHTeHT: https://educont.ru/
KJIETKA. MPOKAPHOTHYECKUX KIETOK; PYHKITUH T€HETUIECKOTO Mepuateka MNpocseLueHus

arnmapara npokapuoT. OnMMChIBaTh MPOIECC https://media.prosv.ru/content/
cropooOpa3oBaHus, OTMEYATh €ro 3HAYCHHE IS

BBDKUBaHMSI OAKTEpUH MPH YXYAIIEHUN YCIIOBHI

cyuiectBoBaHus. ONUChIBAaTh pa3MHOKEHHE

npokapuoT. OLeHNuBaTh MECTO U POJIb IPOKAPHOT B

OMOILIEHO3aX.

5.2 | CrpoeHnue PackpriBaTh conepxaHie TEPMUHOB U IOHATU: TECT Poccuiickas sneKTpoHHas IIKOJIA:
3yKapUOTHYECKOU IIa3MaTHIeckas MeMOpaHa (TriazmaieMma), https://resh.edu.ru/

KIICTKH. KUAKOCTHO-MO3alyHasi MO/JIeJIb, MEMOpaHHbIE OCJIKH [{udposoii 0Opa3zoBaTeNbHBIHI
[ToBepXHOCTHBII (nepudepudeckne, HHTETPAIbHBIC), TIIMKOKAIUKC, koHTeHT: https://educont.ru/
anmnapar KJIeTKU i dy3us, 0CMOC, aKTHBHBIH TPAHCHIOPT, YHIOIUTO3, MeawaTeka MpocselleHns
[IpakTueckas pabora (harounTo3, MUHOIUTO3, SK30LIUTO3, KIETOYHAs https://media.prosv.ru/content/
«3yueHue cBOMCTB CTEHKa, MJIa3MOJIECMbI, CUMILJIACT. XapaKTepru30BaTh
KJIETOYHOI MeMOpaHbI» 0COOCHHOCTH CTPOCHUS U (DYHKIIMH SYKAPUOTUYECKOM

KJIETKH; TPAHCIOPT BEIIECTB Yepe3 MIIa3MaTHYECKYIO

MeMOpaHy: MacCUBHBIN U aKTUBHBIN TPAHCIOPT;

paboTy GeNKoB-KaHAJIOB; pabOTy HATPUIi-KaJIHEBOTO

Hacoca; CTPYKTYpY ¥ QYHKIIMH KJICTOYHON CTEHKU

pacTeHuil ¥ rpuboB

5.3. | Huromnasma u eé PackpsiBaTh conep:kaHue TEPMUHOB U ITOHATUN: I1P JIP Poccniickast anektponHas IIKOJIA:

OpraHoOUpbI.
IIpakTuyeckas pabora
«VM3yuenune IBUKEHUS

LUTOIUIa3Ma, IIUTO30J1b, IUTOCKEIET, KOMIAPTMEHTHI,
Opra”ousl, dHI0TUIa3MaTuyeckas cetb (D11C),
anmapart ['0J1bJKH, TM30COMBI, BaKYy0JIb, PHOOCOMBI,

https://resh.edu.ru/
[Tudposoii 0Opa3oBaTeIbHBIN
koHTeHT: https://educont.ru/
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IIUTOIIJIa3MbI B
PACTUTCIIbHBIX
KJICTKax».
JIaboparopHas paboTa
«HccnegoBanne
1a3MOJIN3a U
JeTIa3MOJN3a B
PACTUTCIIbHBIX KIICTKAX»

aBTOJIN3, BE3UKYJISIPHBIN TPAHCIOPT, IEPOKCUCOMBI,
KJIETOYHBIN COK, TYprop, MUTOXOHJPUHU, KPUCTHI,
IUTACTU/IbI, XPOMOILIACTBIL, JIEHKOIIIACTBI,
XJIOPOILIACThI, CTPOMA, IpaHbl, TUIAKOU, JIaMeJLIa.
XapakTepu30BaTh LIUTOILIA3MY 3YKapUOTUYECKOMN
KJIETKH; KJIacCu()UIMPOBATh OPraHOMIBI B
3aBHCHMOCTH OT OCOOCHHOCTEW MX CTPOCHUS
(onHOMEMOpaHHbIE, IByMEMOpaHHBbIE,
HEMEMOpaHHBIE); ONUCHIBATh QYHKIIUU Ka’KJOTO
opranouja B kinetke. OObSICHATh COOBITHS, CBA3aHHBIC
C BHYTPHUKJIETOYHBIM MUIIEBAPEHUEM, €TO 3HAUECHUE
Juig opranuzMa. OTMeuaTs 3HaYeHHE LIUTOCKENeTa;
XapaKTepU30BaTh €ro 3JIEMEHTHI (MUKPOTPYOOUKH,
MUKPO(UIAMEHTBI, TPOMEXYTOUHbIE (PUIIAMEHTHI), UX
pOJIb B KU3HEACITETbHOCTH KJIETOK M TKaHEe!

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

5.4. | HememOpanHblie PackpsiBaTh conepkaHuE TEPMUHOB U ITIOHATHN: TepmuHoI| Poccniickas anekTpoHHas IIKOJIA:
OpraHOM/IBI KJICTKH pubdocoma, moJucomMa, MUKpOTpyOOUKH, TYOYITHH, oruuecku | https://resh.edu.ru/
KJICTOYHBIN IEHTp (LIEHTPOCOMA), IIEHTPUOJIH, i muktant| L{udpoBoii 06pasoBaTenbHBIN
neHTpocdepa, JKTyTHKH, pECHUYKH, 0a3aJIbHOE TEIIBIIE. koHTeHT: https://educont.ru/
XapakTepru3oBaTh HEMEMOpaHHBIC OPTaHOU B! KIICTKH, Mepmateka lNpocselieHna
UX CTPOEHUE U (PyHKLUU. https://media.prosv.ru/content/
5.5. | Ctpoenne u pyHKINH PackpriBath copepkaHue TEPMUHOB U OHATUI: sIpO, | MeHTanbH| Poccuiickas snekTponHas IIKOJA:
sanpa sJIepHast 000J104Ka, SAePHBIC IOPBI, HYKJICOIUIa3Ma as xapra | https://resh.edu.ru/
(kapuoria3zma), FTeHOM, XpOMAaTHH, 3YXPOMAaTHH, [{udposoii oOpazoBaTeNbHBIHI
reTepOXPOMATHUH, SAPBIIIKO, XPOMOCOMBI, koHTeHT: https://educont.ru/
HEHTPOMEPA, KHHETOXOP, KJIIETOUHbIE BKIIOUEHUSI. Mepuateka MpocseLueHus
XapakTepru3oBaTh KIETOYHOE AP0 KaK LEHTP https://media.prosv.ru/content/
YIPaBICHUS KU3HEICATEIBHOCTHIO KIETKU;
FeHeTHUUYECKUI anmnapar KJIeTOK 9yKapuoT, CTPOCHUE U
bynkuun xpoMocoM. ONUCHIBaTh CTPYKTYPHI sijipa U
UX B3aMMOCBSI3b C OPraHOMIaMU ITUTOILIa3MBI
5.6. | CpaBHuTenbHas XapakTepru30BaTh TUITBI KIIETOK 3YKAPHOT: JIP Poccuiickas >eKTpoHHas ITKOJIA:

XapaKTepUCTHKA KIETOK
9YKapHOT.
JIaGoparopHas paboTa
«M3ydenue cTpoeHus
KJIETOK Pa3JInYHbIX
OpPraHu3MOBY

pacTuTenbHasi, KUBOTHAsI, TpUOHAasI.

CpaBHMBaTh MEXy COO0H CTpoeHHe U
KU3ZHEJEATEIIBHOCTh 3yKapUOTHYECKUX KIIETOK U POJIb
IPOKapHUOT B OMOIIEHO3aX

https://resh.edu.ru/
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6. Tema «O0MeH BellecTB U PackpeiBath copepkaHue TEPMUHOB U OHSATUIA: JIP Poccuiickast 21eKTpoHHas [IKOJIA:
npeBpalleHne SJHEPruu B oOMeH BemecTB (METab0IM3M), ACCUMUIISALIUS https://resh.edu.ru/
KJIETKEe» (aHabonM3M), WK TIACTUYECKH OOMEH, [Tudposoii 0O6pa3oBaTeIbHBIN
6.1. | OOMeH BemecTB — TUCCUMIITALINSA (KaTabOoIM3M ), UM SHEPTreTUICCKHIA kouTeHT: https://educont.ru/
MeTaboIu3M oOMmeH, aBTOTpO (B, TeTepoTPO(dBI, aHAIPOOHI, MeawaTeka MpocselyeHus
JlaboparopHas paboTa a’po0bl, PEePMEHTBI, aKTUBHBIN LIEHTP, CyOCTpaTHAs https://media.prosv.ru/content/
«3yucHwne CHEIU(PUIHOCTD, KOPEPMEHTHI, OCITKH-aKTUBATOPHI H
KaTaJIMTUYECKOU Oenku-uHrnouTopsl. [lepeuncisats ocobeHHOCTH
aKTUBHOCTH (PEPMEHTOB IUTACTHYECKOTO U DPHEPTETHYECKOTO0 0OMEHA B KIIETKE;
(Ha mpuMepe amMHIIa3bl yCTaHABIIMBATh B3aUMOCBS3b MEXKTy TUTACTHYECKUM U
WIH KaTajasbl)». SHEpPreTu4eckuM oOMeHoM. Pa3nmmyate Tuel oOMeHa
JlaboparopHas paboTa BELIECTB: aBTOTPO(DHBII U reTepoTPOPHBIN.
«3yuenne [Toka3bIBaTh posib KMCIOPOa B OOMEHHBIX IIPOIECCAX.
(hepMEeHTaTUBHOTO Cxematnuecku n300paxkaTh CTpoeHUe pepMeHTa.
paciierieHus OTtnuvate epMEHTHI OT HEOPTaHUIECKHIX
MEPOKCH/Ia BOJIOPO/IA B KaTaJIM3aTOPOB M OTNPENENSATh UX POJIb B
PacTUTENLHBIX H (YHKITMOHUPOBAHUH JKUBBIX CUCTEM,
KUBOTHBIX KJIETKAX) MPOMBIIIEHHOCTH, B MEIUITUHE, B TIOBCEIHEBHOM
KU3HU yesoBeka. CTaBUTh SKCIIEPUMEHT T10
BBISIBJICHUIO KAaTaJTUTUYCCKONH aKTHBHOCTH
NEPOKCHIA3bl, AaMUIIA3bI, OOBSICHATH TTOTy4ECHHBIC
pe3yIabTATHI.
6.2. | ABTOTpOGHBIN THI PackpsiBaTh conepikaHue TEPMUHOB M IOHATHMN: MenTanbH| Poccuiickas siekTponHas IIIKOJIA:
oOMeHa BeIIeCTB. dotocunTe3, pasbl poTocHHTE3a (CBETOBAS, as xapra | https://resh.edu.ru/

doTtocunTEs.

TeMHOBasl), poTosm3, hochopuIupOBaHHE, ITUKIT
KanbBuna, HAJI®+ (mepeHocuuk BOIOpoa).
XapakTepu3oBaTh MJIACTUYECKU OOMEH Kak dTar
o01rero ooOMeHa BelecTB; coObITUs (POTOCHHTE3A
(peakiuu CBETOBOM M TEMHOBOH (a3); poJib
XJIOPOILIACTOB B Ipolecce PoTocUHTE3A.
BbIsSBISATH IPUYUHHO-CIIEICTBEHHBIE CBSI3U MEKTY
MOTJIOLIEHHEM COJIHEYHOU SHEPTUH XJIOPOPHUILIIOM U
cuHTe30M Mosiekyl AT®. CpaBHUBATH UCXOIHbBIE
BEII[ECTBA, KOHEYHBIE MPOAYKTHI U YCIOBUS
NpOTEKaHMs PeakLuii CBETOBOM U TEMHOBOI (a3
doTocuHTe3a. YCcTaHABIUBATh B3aUMOCBSI3b MEXKIY
(OTOCUHTE30M U JBIXaHHEM; CBETOBOM U TEMHOBOM
peakuusaMu poTocuHTeza. OrieHUBaTh 3HAYCHUE
dboTocuHTE3a AT )KU3HU HA 3emiie

udposoii 06pazoBaTebHBIN
KoHTeHT: https://educont.ru/
Megunateka MpoceeweHna

https://media.prosv.ru/content/
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6.3.

ABTOTpO(DHBIN THIT
oOMeHa BeIIeCTB.
XeMOCHHTE3
JIaboparopnas pabota
«CpaBHEHHE MTPOLIECCOB
dboTocuHTE3a U
XEMOCHHTE32a

PackpsiBaTh conep:kaHue TEPMUHOB Y ITOHATUN:
xeMocuHTe3. OOBSICHUTD CYIIIHOCTh XeMOCUHTE3A,
pacKpbIBaTh €ro 3HaYeHHe B Ouocdepe.

[IpuBoANTE IPUMEPHI XEMOCHUHTEZUPYIOLINX
Oakrepuii (HUTpUPHUIUPYIOIIHE OAKTEPHH,
XKene300aKkTepun, cepoOaKTepHH, BOIOPOIHBIC
0aKTepuun) U XapaKTepU30BaTh UX
KU3ZHEEATENbHOCTb. COCTaBIATh YpaBHEHUS peakLnui
xeMmocuHTe3a. CpaBHUBATh XEMOCUHTE3 C
dboTOCHHTE30M

JIP

Poccuiickas anexkTpoHHas IKOJIA:
https://resh.edu.ru/
[Tudposoii 0O6pa3oBaTeIbHBIN
kouTeHT: https://educont.ru/
Menuareka I[Ipocemenus
https://media.prosv.ru/content/

6.4.

DHepreTu4ecKuii 0OMeH
— MTUCCUMUJISITIHS
JlabopaTtopHnast pabota
«CpaBHEHHE MPOIECCOB
OpOIKEHUS U IbIXaHHSDY

PackpsiBaTh conep:kaHue TEPMUHOB W ITOHATHMN:
3Tanbl YHEPreTUUECKOT0 OOMEeHa —
MOArOTOBUTENBHBIN, OECKUCIOPOIHBIN (aHaIPOOHBIN),
KHCIIOPOAHBIN (a3p0oOHBIN); IIHKOIU3, OpOKeHue,
OunoJsiornueckoe okucieHue (apixanue), ki1 Kpeocea,
OKUCTUTEIBHOE (POCHOPUIUPOBAHKE, POTOHHBII
rpaaueHt, npotoHHas AT®-cuHTasa.

[lepeuncnsTh 0COOEHHOCTH SHEPTETUUECKOTO 0OMEHa
B KJIeTKe. ONHChIBATh ATAIBI JHEPT€TUYECKOTO
oOMeHa (ITOArOTOBUTEIBHBIN, OECKUCIOPOTHBIH,
KHCIIOPOJIHBIN) M CPAaBHUBATh UX MEXKY COOOM.
XapakTepr30oBaTh peakuy IIMKOJIN3a, OpoKeHUs,
KJIETOYHOTO JIbIXaHMs. Y CTaHaBIUBATh B3aUMOCBS3b
MEX/1y TJIMKOJIM30M, KJIETOYHBIM JbIXaHUEM U
cuHte30M MoJiekya AT®. CocTaBiisiTh ypaBHEHUS
OCHOBHBIX ATaloOB SHEPreTHUYECKOro 0OMeHa B KJIETKE.
PaccuntsiBaTh sHEpreTUUECKYIO 3(PPEKTUBHOCTD
[JIMKOJIN3a U OUOJIOTUYECKOTO OKHCICHUSI.

HasbiBaTh ucxoHbIe BelIecTBa, KOHEUHBIE TPOTYKTHI
U YCJIOBHUSI IPOTEKAHUSI PEAKIIUN SHEPTeTUYECKOTO
obmeHa. CpaBHUBATh SHEPTETUUECKYIO

3¢ (hEeKTUBHOCTH OECKHCIOPOAHOTO U KUCIOPOIHOTO
9TaroB KOHEYHbIE MPOAYKTHI U YCIOBUS MPOTEKAHUS
peaKLuii SHEPreTHIEeCKOro 0OMeHa 3HEpreTHYECKOro
oOMeHa.

JIP

Poccuiickas anexkTpoHHas MIKOJIA:
https://resh.edu.ru/
[Mu¢poBoii oOpa3oBaTeNbHbIN
kouTeHT: https://educont.ru/
MeaunaTteka MpoceeweHna

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

Tema «Hacsencreennast
HHpopMALUA U
peanu3anus eé B
KJIETKe)

PackpsiBaTh conepxaHue TEPMUHOB U MOHSATUI: TEH,
TE€HETUYECKUN KOJI, KOJAOH (TPUILIET), CTOI-KOIOHBI,
MaTpulla, MaTpUYHBIN CHHTE3, TpaHckpumnuus, PHK-
MOJIMMEPa3a, MPOMOTOP, CIUTAMCHHT, UHTPOH, SK30H.

Poccuiickas anekrpoHHas IIIKOJIA:
https://resh.edu.ru/
[Tudposoii 0Opa3oBaTeIbHBIN

koHTeHT:; https://educont.ru/
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7.1.

Peakunun marpruyHoro
CHHTE3a

XapakTepu30BaTh pEAKUUH MATPUYHOTO CUHTE3A,
CBOICTBA T€EHETUUECKOI'0 KOJIA.
OHI/ICBIBaTB STaIlbl TpaHCKpI/IHI_[I/II/I nu TpaHCJISIL[I/II/I;

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

yCTaHABJIMBAaTh B3aUMOCBSA3b MAaTPUYHBIX PEAKIIIL B
KJIETKE; CXEeMaTHUECKH H300pakaTh MaTPUIHBIC
peakuuy TPaHCKPUIILUKU U TPAHCIISALUH.

Pemats Onosornueckue 3ajaun Ha ONpeIeeHe
nocnenosarenpsHocTy Hykieotunos JJHK u MPHK,
IIPUMEHSSI 3HAHUS O PEAKIUAX MAaTPUYHOIO CUHTE3A,
TEHETUYECKOM KOJIE, IPUHIIMIIE KOMIUIEMEHTAPHOCTH
PackpsiBaTh cozepkaHuEe TEPMUHOB U ITIOHATHMN:
Tpancianus, antukoqod, TPHK, amunoammin-TPHK-
cuHTeTasa (Kojasa), mojupudocoma (MmomcomMa).
XapakTepru30BaTh CBOMCTBA FEHETUYECKOTO KOJA.
OnuceIBaTh 3TAbl TPAHCIALNUN U CXEMaTHYECKU
n300pakaTh MaTPUYHbBIE PEAKIIMH TPAHCIISAIIH.
PemaTh Ouonornyeckue 3ajjaun Ha OnpeieieHue
antukogoHoB TPHK, nmocnenoparensHoCTH
aMHHOKHUCIIOT B MOJIEKyJle Oeslka, IPUMEHss 3HaHUS O
peakuusax MaTPUYHOTO CUHTE3a, TEHETUYECKOM KOJIE,
IIPUHIINIIE KOMIUIEMEHTAPHOCTH.

Tect

Poccuiickas anexkTpoHHas MIKOJIA:
https://resh.edu.ru/
[Mu¢poBoii oOpa3oBaTeNbHbIN
koHTeHT: https://educont.ru/
Megmuateka lNpoceeweHunn

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

1.2.

Cunres Oenka

PackpriBath copepkaHue TEPMUHOB U IOHSTUI:
Tpancianus, antukood, TPHK, amunoammin-TPHK-
cuHTeTasa (Kojasa), mojupudocoma (moymcoma).
XapakTepru30BaTh CBOMCTBA T€HETHYECKOTO KOJA.
OnuceIBaTh Tanbl TPAHCISAIUN U CXEMAaTUYECKU
n300pakaTb MaTPUUHbIE PEAKLIUU TPAHCISIIH.
Pemats Ouonornueckue 3ajaun Ha OnpeieeHIe
anTukoaoHoB TPHK, nocnenoBarensHoCTH
AMUHOKHCIIOT B MOJIEKYJle Oeska, MPUMEHsIs 3HaHUS O
peaKIusIX MaTPUYHOTO CHHTE3a, TeHETUYECKOM KOJIE,
MPUHIINIIE KOMIUIEeMEHTAPHOCTH.

MeuTtansg
ast Kapra

Poccuiickas snexrponHas IIKOJIA:
https://resh.edu.ru/
[udposoii 06pazoBaTebHBIN
KoHTeHT: https://educont.ru/
Megunateka MpoceeweHna

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

7.3.

MexaHN3MBI
JKCIPECCUU T€HOB

PackpeiBaTh conepxaHie TEPMUHOB U IOHATHI:
OTIEpaTOp, ONIEPOH, CTPYKTYPHBIE TE€HBI, IPOMOTOP,
penpeccop. OnuchIBaTh CTPYKTYPY T'€HOMa
IPOKapUOT; XapaKTepu30BaTh paboTy
UHIYLHOETHFHOTO U penpeccrOebHOTO OTIepOHa.
Bb11eTh CTPYKTYPHYIO U PETYISATOPHBIE YacTH reHa

OYKapHuoT. CpaBHI/IBaTB IMPOLECCCHI SKCITPECCUN I'CHOB Y|

TECT

Poccuiickas anekTpoHHas IIIKOJIA:
https://resh.edu.ru/
[Tudposoii 0Opa3oBaTeIbHBIN
koHTeHT: https://educont.ru/
Mepauateka lNpoceeweHunn

https://media.prosv.ru/content/
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IPOKAPHOT U 3YKapHUOT. XapaKTepHU30BaTh THIOTE3Y
onepona (. XKaxo0, XK. Mano). OnuceiBath
MEXaHU3M TOJICPIKaHMsI KJICTOYHOTO TOME0CTa3a

7.4. | OCHOBBI BUPYCOJIOTHUHU. PackpsiBaTh conep:kaHuE TEPMUHOB U ITIOHATUMN: ITP Poccuiickast aeKTpoHHast IIKOJIA!
Wudopmarmonnas BUPYC, BUPHOH, CEPLICBHHA, KAaIICH]I, 00paTHast https://resh.edu.ru/
ouosorus TPaHCKPUIILIKS, PETPOBUPYCHI, OakTeprodar, BUpyc [Mu¢poBoii oOpa3oBaTeNbHbIN
[IpakTuyeckas pabora uMMyHoeunuta yenoseka (BUY), npupoano- KoHTeHT: https://educont.ru/
«Co3nanue Moaenu ouaroBble HH(EKINU. XapaKTeprU30BaTh BUPYCHI, Mepuateka MpocseLLeHns
BUPYCa» peTpoBUPYCH U OakTepuodaru Kak BHYyTPUKIETOUYHBIX https://media.prosv.ru/content/
[apa3uToB MIPOKAPUOT U dyKapHoT. M3nararsb
TUIOTE3bI IBOJIIOLMOHHOTO IIPOUCXOK/IEHUSI BUPYCOB.
OnuceiBaTh MEXaHU3M B3aUMOJEHUCTBUS BUpYyCca U
KJIETKY, HTHQEKIIMOHHBIN BUPYCHBIN IpoIieCC.
XapakTepru3oBaTh MEXaHU3Mbl BEPTUKAIbHON U
TOPU30HTAJIBHOM Mepeiauu BUPYCOB; 3a00JI€BaHUS
JKUBOTHBIX U PACTECHUH, BBI3BIBAEMBIC BUPYCAMU.
HasbiBath BupycHbI€ 3a0051€BaHUs, BCTpEYAIOLIUECS Y
YeJI0BeKa: IPUIII, KJIEHIeBOU dHIeaINT, TeNaTur,
COVID-19, CITN /1. Cobmronath mpaBuiia MOBEIACHUS
B OKPYXaIoIlleil IpUupOaHOI cpene, Mep
npo(UIAKTUKU PACTIPOCTPAHEHUSI BUPYCHBIX
3aboneBanuii (B Tom uncine BUY-undexmum).
8. Tema «/Ku3HeHHbIH PackpsiBath conepxaHne TEpPMUHOB U HOHATHIA: YCTHBIN | Poccuiickas sekTpoHHas IKOJIA:
HHUKJ KJIeTKI» KJICTOUHBIN LUK, UHTep(da3a. oIIpocC https://resh.edu.ru/
8.1. | )KusHEeHHBIN ITUKII [lepeunciisaTh NEpUOIbl ) KUBHEHHOT'O LIUKJIA KJIETKH udposoii 06pazoBaTeIbHBIN
KIICTKH Y XapaKTepU30BaTh NPOTEKAIOIINE B HUX MPOLIECCHI koHTeHT: https://educont.ru/
8.2. | MarpuuHbIlii CHHTE3 PackpeiBaTh cojiep:kaHUE€ TEPMUHOB U TTIOHSITHU: Menrans, [Menunareka [IpocBerienns
JTHK. XpomMocomsI peruukaius (peayIuimKanms), Has kapta [nttps://media.prosv.ru/content/

KOMIUIEMEHTapHOCTb, aHTUIIapaiuienbHoCcTh, JIHK-
roJmMepasa, TeJioMepa, peruKaluoHHas BUJIKA,
XpOMOCOMa, XPOMOCOMHBIN HAOOP, HYKJICOCOMBI,
CECTPUHCKHE XPOMATHU/Ibl, LIECHTPOMEPA, KAPUOTHII,
TarIOUHBIA U TUTUIOUIHBINH HA0Op XPOMOCOM,
TOMOJIOTUYHBIE XPOMOCOMBI, TTIOJIOBBIE XPOMOCOMBI.
XapaKkTepHu30BaTh CTPOCHUE XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB. [lepeuncnsaTs TpUHITUTIBI
perumkanuu JIHK 1 naBaTe um comepxarenbHyIO
XapaKTepucTuKy. OMUChIBaTh MEXaHU3M
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permukarnuu JIHK. CxemaTuueckn n3o0paxarhb
cTpoeHre MetadazHoi XPOMOCOMBI.

Paznmyats XpoMOCOMBI Ha MUKpOIIpenapaTax u
MUKpodoTorpadusx

8.3. | leneHue KIETKH — 2 PackpsiBaTh coziepkaHie TEPMUHOB U MOHSATHM: JIP Poccuiickas aneKTpoHHas IIKOJIa:
MuT03. JlabopaTtopHas MHUTO3, Ipodasa, metadasa, anadasa, Teiaodasa, https://resh.edu.ru/
pabota «Habmonenue KapHUOKHUHE3, [IUTOKUHE3, BEPETECHO JCIICHUS, [Mu¢poBoii oOpa3oBaTeNbHbIN
MUTO3a B KJIETKaX MmeTadazHasl IIIACTUHKA, O0pO3/1a JACIICHUSI. KoHTeHT: https://educont.ru/
KOHYMKA KOpEIIKa JIyKa [TepeuncnsaTh MocaeAO0BATENBLHOCTh CTAIUNA MUTO3a MeawaTeka MNpocselyeHus
(Ha TOTOBEIX M OIIMCBIBATH IMPOUCXOOAININEC HA HUX IIPOLECCHI. https://media.prosv.ru/content/
MUKpOMpenaparax)»
8.4. | Perymsamus xusHeHHoOrO | 1 PackpsIBaTh conepkaHMe TEPMUHOB U IIOHSATHMN: MenTainbh | Poccuiickast 3JIEKTpOHHAS
[HKJIA KJIETOK aronTo3, mpoaudepanus, nuddepeHInpOBKa. as kapta | HKoJa:
XapakTepu30BaTh PETYJISIIUI0 MUTOTHYECKOTO https://resh.edu.ru/
nukia kiaetku. OObSICHATh OMOJIOTHYECKUIN CMBICH udpoBoii 0bpasoBaTenbHbIi
3arporpaMMHPOBAHHON KIETOYHOH rubenm — xorTent: hitps://educont.ru/
aronTo3a. Y CTaHaBJIMBATh B3aUMOCBSI3b MEXKIY MeﬂHaTeKa_ Hpocsetuerins
FOMEOCTA30M KIICTOK 1 HX THOEILIO https://media.prosv.ru/content/
9. Tema: CTpoenne u 17 Poccuiickas snexTponHas ITKOJIA:
(YHKIIMH OPraHU3MOB https://resh.edu.ru/
9.1. | Opranusm kak enqunoe |1 PackpriBaTh coniepxkanre TEpMUHOB U TIOHSITHIA: TECT Llndposoii 0O6pazoBaTenbHbIN
1enoe OpraHu3M, OpraH, OpraHesuIbl, CHCTEMa OPTaHOB, koHTeHT: https://educont.ru/
anmapar, QyHKIIMOHAJIbHAsI CHCTEMA, TOMEOCTa3s. MegauaTteka MpocselyeHms
[TepeuncasaTe CTPYKTYpHO-(YHKINOHAIBHBIC YACTH https://media.prosv.ru/content/
OJTHOKJICTOYHBIX, KOJIOHUAJILHBIX, MHOTOKJIETOYHBIX
¥ MHOTOTKaHEBBIX OPraHU3MOB. XapaKTepru30BaTh
OCOOCHHOCTH CTPOCHHUS U KUZHEICATECIbHOCTH
OJTHOKJICTOYHBIX OPTaHU3MOB, KOJIOHHAJIBHBIX,
MHOTOKJICTOYHBIX 1 MHOTOTKaHEBBIX OPTaHU3MOB.
CpaBHHBaTh MEKIy COOOI OJHOKIIETOYHEIE,
KOJIOHHUAJIbHBIE, MHOTOKJICTOYHBIE U
MHOTOTKaHEBbIE OPTaHU3MBI
9.2. | Tkanu pacteHuit 1 PackpeiBaTh conepkaHrue TEPMUHOB U IIOHATUN: JIP Poccniickas anekTponHas IIKOJIA:

JIaGoparopHas paboTa
«M3ydeHne TkaHen
pacTeHun»

TKaHb, YMUAEPMUC, TPOOKa, KOPKa, JIyO, ApeBeCHHa,
JIpEBECUHHBIE BOJIOKHA, JTyOsIHbIE BOJIOKHA, COCY/IbI,
KaMEHHCTBIE KIJIETKH.

XapakTepu30BaTh TUIIbI PACTUTEIbHBIX TKAaHEH:
oOpa3oBaTenbHasi, TOKPOBHAsI, MPOBOIAIIAS,
OCHOBHasl, MEXaHNYECKasl; IEPEUUCTATD

https://resh.edu.ru/
[Tudposoii 0Opa3oBaTeIbHBIN
koHTeHT: https://educont.ru/
Mepguateka lNpoceeweHunn

https://media.prosv.ru/content/
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OCOOEHHOCTH UX CTPOCHHS U BBITIOIHSIEMBIC
dyHKIIAH

9.3 | TkaHM KUBOTHBIX U PackpeiBaTh conepkaHvue TEPMUHOB U IIOHSTUN: JIP Poccuiickast anekTpoHHas IIKOJIA:
YEeJI0BEKa. SIIUTEIINH, CEKPET, MBIIIICYHBIC BOJIOKHA, HEUPOH, https://resh.edu.ru/
JlaboparopHas paboTa Herporinsa. XapakTepu30BaTh TKaHU )KUBOTHBIX U [{udpoBoii 0OpazoBaTenbHBIN
«M3yuenue TkaHen YyeJIOBEKA: DIUTEIHAIBHAS, COEAUHUTENBHAS, koHTeHT: https://educont.ru/
KUBOTHBIX)» MBIIICYHAs!, HEPBHAS; IEPEUNCIIATh OCOOCHHOCTH MeawaTeka MpocselyeHus

HX CTPOCHHUA U BBIIIOJIHACMBIC (bYHKI_II/II/I https://media.prosv.ru/content/

9.4. | Opransl. CucreMsl PackpriBaTh cosiepkaHue TEpMUHOB U IOHSITUN: JIP Poccuiickas snekTpoHHast IIKOJIA!
opraHoB. JlaboparopHas opras, KOpeHb, o0er, BETOK, IO, CeMS, https://resh.edu.ru/
pabota «M3yuenue IIOJIOBBIE KEJIE3bI, ITOJIOBBIE IPOTOKH, [{npoBoii 0Opa3zoBaTeNbHBIN
OpraHoB IIBETKOBOTO KOITYJISITUBHBIE OPTaHbl, CHCTEMBI OPTaHOB. KoHTeHT: https://educont.ru/
pacTeHus» XapakTepu30BaTh BEreTaTUBHBIC U TEHEPATUBHBIC Mepuateka MNpocseLueHus

OpraHbl paCTeHHﬁ, COMaTH4YCCKUEC U PCIYJISITOPHBIC https://media.prosv.ru/content/
OpTraHbl )KUBOTHBIX; IEPEUNCIISTh OCOOEHHOCTH UX
CTPOCHHS U BBHITIOJHSIEMbIE (DYHKITUH.
VYcraHaBIMBaTh B3aUMOCBSI3H MEXITY CTPOCHUEM
OpraHOB U UX (QYHKIUSMH.
PaznuyaTe BUIBI TKaHEW, OPTAHBI U CUCTEMBI
OpraHoOB, B TOM YHCJIEC YeJIOBEKa, Ha
MHUKpOIIperapaTax, BJIaXHbIX Mpernaparax,
repOapusix u Mukpodotorpadusx, Tadbiauiax,
MOJCJISIX U MYJISDKaX
9.5. | Onopa Tena opraHu3MoB PackpsiBaTh coepkaHue TEPMHUHOB U TTOHSTHIA: MeHTaib | Poccuiickas snekTpoHHas IKOJIA:
OTIOPHBIC CUCTEMBI, 000JIOUKH KJIETKH, GUOprILIBI, | Has kapta| https://resh.edu.ru/

KapKac, Hapy>KHbBIM CKeJleT (XUTUHOBBIM MOKPOB),
TUJPOCTATUYECKUI CKEJIET, BHYTPEHHUN CKEJIeT,
KOCTH (JUIMHHBIE, KOPOTKHE, TIJIOCKUE), COSAUHECHUS
KOCTEi, HEeTOIBUKHBIE (IIBBI), OTYOABHKHBIE,
MOJBHXHBIE (CYyCTaBbl), OTAEIBI CKelleTa
MO3BOHOYHBIX )KUBOTHBIX: YEpeIl, OCEBON CKEJIeT
(MO3BOHOYHMK, TPyAHAs KJIETKa, XOpJa), rmosca
KOHEYHOCTEH, CBOOOTHBIE KOHEUHOCTH.
OnuceIBaTh HAPYKHBIH U BHYTPEHHHUH CKEJIEThI
’)KUBOTHBIX, CTPO€HHME U TUIIbI COEUHEHUS KOCTEM.
YcraHaBIMBaTh B3aUMOCBSI3U MEXAY CTPOCHUEM
OTMOPHBIX CHUCTEM M UX (DYHKIIUSIMU B OpTaHU3ME.

[{ndpoBoii 06pazoBaTenbHBIN
koHTeHT: https://educont.ru/
Mepauateka lNpoceeweHnA

https://media.prosv.ru/content/
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CpaBHMBATh CTPOEHUE ONOPHBIX CUCTEM PACTEHUH
Y )KUBOTHBIX.

9.6. | IBmxeHue OpraHu3MOB PackpeiBaTh conepkaHvue TEPMUHOB U IIOHSTUN: MeHnTans | Poccniickast aiekTpoHHas IIKOJIA:
JIBIDKCHHE, IBUTATCIIbHBIC OPTaHeILIb, IBHKEHUE | Has KapTta| https://resh.edu.ru/
npocrermmx (aMEOOUIHOE, )KTYTHKOBOE, [{udpoBoii 0OpazoBaTenbHBIN
PECHUYHOE), IBIKCHUE PACTCHUHN (TPOITU3MEI, koHTeHT: https://educont.ru/
HACTHH), MBITIICYHBIC CHCTEMBI (COKPATUTEIIbHBIC MeawaTeka MpocselyeHus
BOJIOKOHIIA, KO)KHO-MYCKYHBHBIﬁ MCIIIOK, https://media.prosv.ru/content/
CKEeJIETHAsi MyCKyJaTypa), CKeJIETHasI MBIIIIIa
(MBITIIEYHOE BOJIOKHO, MUO(GUOpHILIA), BHICIITNE
JIBUTATEIBHBIC IICHTPHI, pa00Ta MBIIIIL]

(nBUTaTENIBHAS, COMATHUECKAs ), MBIIIICYHOE
yTOMJICHHE. XapaKTepru30BaTh BUJIBI IBUKCHUSI
OJTHOKJICTOYHBIX 1 MHOTOKJICTOYHBIX OPTaHU3MOB.
OnuceIBaTh CKEJIETHBIC MBIIIIIBI U UX PadoTYy.
YcraHaBIMBATh B3aUMOCBS3b MEXIY CTPOCHUEM
OTIOPHBIX CHCTEM M JIB)KCHUSIMH OPTaHU3MOB

9.7. | [luTanue opraHU3MOB PackpriBaTh conepxaHue TEpPMUHOB U TTOHSTHIA: MenTans | Poccniickas anektpoHHas IIKOJIA:
[UTaHKE, TUIIEBApPCHUE, TUIIICBAPUTEIbHbBIC Has kapra| https://resh.edu.ru/

BaKyOJIY, KUIIIEYHAs MOJIOCTh, MUILIEBAPUTEIbHAS [{ndpoBoii 06pazoBaTenbHBIN
TpyOKa, MUIIIEeBaAPUTEIBHBIN TPAKT, kouTeHT: https://educont.ru/
MUIIEBAPUTEIIbHBIE KEJe3bl, MUIIIEBAPUTEIbHbIC Mepuateka MNpocseLueHus
cOokH. XapaKTepu30BaTh MUTAHUE KUBOTHBIX; https://media.prosv.ru/content/
BHYTPUIOJIOCTHOE Y BHYTPUKIIETOYHOE

nuiieBapenue. Paznuyate Ha H300pakeHUSX

(cxemax, TabIUIAX, MYJISIKAX ) OTICIIBI

MUIIEBAPUTEILHOTO TPAKTA U MUIIEBAPUTEIBHYIO

CHCTEMY 4YeJIOBeKa. Y CTaHaBIMBATh B3aUMOCBSI3U

MEKJ1y CTPOCHHEM OPraHOB MUIIEBAPEHUS

9.8. | Ipixanue opraHu3MoB PackpsiBaTh conep)kaHie TEPMUHOB U MOHSTHM: MeHnTanb | Poccuiickas snekTponHas IIKOJIA:
nbixanue, Tuddy3usi, KOXKHOE JTbIXaHUE, OPTraHbl Has kapra| https://resh.edu.ru/

JIbIXaHUs, IbIXaTEJIbHBIE IBUKEHUS, AbIXaTEIbHbIN
LIEHTp, TETOYHbIE 00BEMBI, KU3HEHHAsE EMKOCTh
NErkux. XapakTepu30BaTh JAbIXaHUE PACTCHUM;
JIBIXaHUE )KUBOTHBIX U yesioBeka. ONUCHIBATH
3BOJIFOLIMOHHOE YCJI0KHEHUE CTPOCHMUS JIETKUX
MO3BOHOYHBIX KUBOTHBIX. Pa3nuuars Ha
M300pakeHUsAX (CxeMmax, TabIuIax, MyasKax)
JIBIXaTEeIbHYI0 CUCTEMY YesioBeKka. ONMChIBATh

[{ndpoBoii 06pazoBaTebHBIN
koHTeHT: https://educont.ru/
Mepauateka lNpoceeweHuA

https://media.prosv.ru/content/
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MEXaHM3M BEHTHIAINH JIETKUX Y MITUI] U
MJICKOITUTAIONINX. Y CTAHABIMBATH B3aUMOCBS3U
MEXy CTPOSHHUEM OPTaHOB JBIXaHUS U UX
(GYHKUMSIMU B OpraHU3MeE

9.9. | Tpancnopt BewiecTB y PackpeiBaTh conepkaHue TEPMUHOB U IOHSITUN: MenTans | Poccniickasi anekTpoHHas IIKOJIA:
OpPraHU3MOB TPAHCTIOPT BEIIECTB, TPAHCIIOPT Y PACTCHUH, Has kapta| https://resh.edu.ru/

KPOBEHOCHAs CUCTEMa )XUBOTHBIX, KPOBb, ILIa3Ma, [{1poBoii 0Opa3zoBaTeNbHBbIN
(hOpMEHHBIC 3JIEMEHTBI, KPOBOOOPAIIICHHE, KPYTH koHTeHT: https://educont.ru/
KpPOBOOOpAILICHUSI, CEPJICUHBIN 1TUKII, MegwnaTteka lNpocseLleHnn
numdooOparenne, tumda, TUMpaTUIECKUe https://media.prosv.ru/content/
coCy/ibl, TMM(paTUIECKUE y3JIbl, BHYyTPESHHSS Cpea
opraHu3Ma. XapaKTepHu30BaTh TPAHCIIOPT BEIIECTB
y pacTeHHi U 0€CITO3BOHOYHBIX KUBOTHBIX.
OnuceIBaTh KPOBEHOCHYIO CHCTEMY KHBOTHBIX H
yesoBeka. PasznuyaTe Ha n300pakeHusx (cxemax,
Ta0IUIaX, MYJISDKax) KPOBEHOCHYIO
TMM$aTHUIECKYI0 CHCTEMY YeIOBEeKa.
VYcraHaBNIMBaTh B3aUMOCBSI3H MEXITY CTPOCHUEM
OpraHoOB KpOBOOOpAICHUS U X (PyHKIUSIMH B
OpraHu3Me.

9. 10 | Beinenenue y PackpriBath coziepkaHnre TEpMUHOB U TTOHSITHHA: MenTanb | Poccuiickas siekTponHas IIIKOJIA:

OpraHu3MOB BBIJICIICHUE, TYTTAIlUsI, INCTOIAJ, COKpaTUTEIbHbIC | Has Kaprta| https://resh.edu.ru/

BAKYyOJIM, U3BUTHIC KAHAJIBIIbI, 3BE3/TUAThIEC KIETKH, [{udpoBoii 0OpazoBaTeNbHBIM
BBIJICJIUTEIIbHBIC TPYOOUKH, MATBITUTHEBBI COCY IbI, koHTeHT: https://educont.ru/
MMOYKH, MOYETOYHUK, MOYEBOU ITy3bIPb, HEPPOH, Mepuateka MpocseLueHus
Moya. XapaKTepI/ISOBaTB IIPpOLECC BBIACICHUS Y https://media.prosv.ru/content/
pacTeHui U >KUBOTHBIX.
Paznuuath Ha n300pakeHHAX (cxemax, Tabuiax,
MyJIsPKax) BBIJICTUTEIBHYIO CUCTEMY YeJIOBEKa.
OnuceiBaTh MeXaHU3M (YHKIIMOHUPOBAHUS
HedpoHa; mporecc 0Opa3oBaHUS MOYH.
VYcranaBnuBaTh B3aUMOCBS3U MEXAY CTPOCHUEM
OpPraHoOB BBIJICNICHUS U UX (PYHKIIUSIMU B OpPraHU3Me

9.11. | 3amuTa y OpraHu3MoB PackpsiBaTh cofepkaHie TEPMUHOB U MIOHSTHMA: MeHnTanb | Poccuiickas snektponHas IIKOJIA:
KaricyJia, SHAO0CIIOpa, IMCTa, KyTHKYJIa, CpeicTBa | Has kapra| https://resh.edu.ru/

MMacCCUBHOM 3alllUThI, CPCACTBA XUMHUYECKOU
3alllUThI, KOKHBIC TIOKPOBbLI, UMMYHUTECT, UMMYHHAaA
CHUCTEMA, AaHTUI'CH, aHTHUTCIIO.

L1dpoBoii 0Opa3oBaTeIbHBIN
KoHTeHT: https://educont.ru/
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XapakTepu30BaTh BUBI 3AIIUTHl Y OJJTHOKJIETOUYHBIX
¥ MHOTOKJICTOYHBIX OPTaHU3MOB.

OnuceIBaTh CTPOCHHUE KOKHBIX TOKPOBOB U MX
Npon3BOHBIX. PaznuuaTe Ha M300paKeHUsIX
(cxemax, Tabnauuax, MyJiskax) Opranbl HUMMYHHOU
CHCTEMBI YeJIOBEKa. Y CTaHaBIMBATHh B3AMMOCBS3U
MEXy CTPOSHHEM OpPraHOB 3aIHUTHI U UX
(GYHKIHSIMU B OPTaHU3MeE

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

9 .12.

Paznpaxumocts u
perymanus y
OpraHnu3MoB

PackpriBaTh conepkaHue TEPMUHOB U IOHSITUN:
pa3apaKuMoCTh, PETYJISALUS, TAKCUCHI, POCTOBBIE
BEIlIECTBA (AyKCHHBI), HEpBHAs CUCTEMA,
pednexTopHas peryisius, pediekc, pediaekropHas
Jyra, epeaHuil MO3T, IIPOMEKYTOUYHBIN MO3T,
CpeAHHUN MO3T, MO3KEUYOK, MPOJOJATOBATHII MO3T,
BEreTaTUBHAsl HEPBHAs CUCTEMA, TyMOpalIbHast
perynsiuys, TOPMOHBIL, SHIOKPUHHAS CUCTEMA,
rurnoTrajiamo-runodusapHas CucTema.
XapaKTepHu30BaTh pa3IpaXUMOCTh y
OJHOKJIETOYHBIX OPTAaHU3MOB U pPePICKTOPHYIO
PETYISILNIO ¥ )KUBOTHBIX. PaznnyaTte Ha
M300paKeHUAX (CXeMax, TabauIax, MyJIsiKax)
HEPBHYIO CUCTEMY U €€ OTAEJbI; OT/IENbI TOJIOBHOTO
MO3ra IM03BOHOYHBIX )KUBOTHBIX. ONUCHIBATH
TYMOPJIBHYIO PETYJSLUIO Y dKUBOTHBIX.
PaznmuyaTte Ha n300pakeHusx (cxemax, Tabiuiax,
MYyJISPKax) SHJIOKPUHHYIO CUCTEMY )KUBOTHBIX U
yesioBeka. Ha3pIBaTh xkese3bl S HTOKPUHHOMN
CHCTEMBI YeJIOBEKa U BhIpadaThIBa€MbIe UMU
ropMoHbl. ONKUCHIBaTh 1E€HCTBUE TOPMOHOB.
YcraHaBIMBaTh B3aUMOCBSI3U MEXAY CTPOCHUEM
OpPraHOB HEPBHOW M SHJIOKPUHHOW CUCTEM U UX
(GYHKIUSIMU B OpTaHHU3ME.

XapakTepHu30BaTh SBOJIIOLIIHOHHOE YCIIOKHEHNE
CTPOEHHUsI HEPBHOM CHUCTEMBI Y JKMBOTHBIX.

MenTain
Has KapTa

Poccuiickas anexkTpoHHas MIKOJIA:

https://resh.edu.ru/
[{ndpoBoii 0Opa3zoBaTeNbHBIN
kouTeHT: https://educont.ru/
MeaunaTteka MpoceeweHna

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

10

Tema: PazmHo:xeHHE U
pa3BUTHE OPraHU3MOB.

10.1

@DopMBbl pa3MHOKEHHUS
OpraHU3MOB

PackpriBaTh cosiepxkaHre TEpMUHOB U OHSITUM:
pa3MHOXKEHUE, IPOCTOE JIeJICHUE, TOYKOBAaHUE,
CIIOPYJISALUSI, BETETATUBHOE PA3MHOXXEHHUE,
(dbparMeHTaIusi, KJIOHUPOBaHUE, TAMETHI,
criepMaTo30u/i (CriepMuil), SIeKIeTKa, 3uroTa,

MenTain
Has KapTa

Poccuiickas anekrpoHHas IIIKOJIA:

https://resh.edu.ru/
[{1dpoBoii 0Opa3zoBaTENbHBIM
koHTeHT: https://educont.ru/
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KOHBIoTaIus. [lepeuncisiTh 0cCOOCHHOCTH
0EeCII0JIOTO U MTOJIOBOTO Pa3MHOXKEHHS OPTaHU3MOB.
XapakTepu30BaTh CYIIHOCTh U (hOPMBI O€CTI0IOTO
Pa3MHOXCHUSI OPTaHU3MOB; OHOJIOTHUYECKOE
3HaYCHHE OECIIONIOr0 Pa3MHOKCHHS.

Pa3znuuate criopy Kak ClieHaJIM3UPOBAHHYIO
KJIETKY, IIpeJHa3Ha4YeHHYIO JUIsl O€CIOJIoro
Pa3MHOKEHUS, U CIIOPbI OaKTEepHUil.

OOBSCHATH TPEUMYILIECTBA MOJIOBOT'O
pa3MHOXeHus Haja 6ecnionbiM. PackpbiBaTh poib
KJIOHUPOBAHM B CCIICKINN U CCIILCKOM XO3SIHUCTBE.

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

10.2

[TonoBoe pa3MHOKEHHE.
Meiios

PackpeiBaTh cosiepkaHve TEpMUHOB U IOHSITUN:
M€i103, OMBaJICHTHI, KPOCCUHTOBEP, MHTEPKUHES,
HE3aBHCUMOE paclpeeiIeHne; KPOCCUHTOBED.
Paznuuath Ha n300pakeHUsIX (cxemax, Tabiauuax) u
MHUKpOIpernaparax 3pejble MOJIOBbIE KIETKU
MJIEKOTIMTAIOIINX U OPraHbl Pa3MHOXKEHUS BBICIIINX
pacteHuii. PackpbpiBaTh CyIIIHOCTh M€HO03a,
XapaKTEepU30BaTh €ro OTJAEJIbHBIEC CTaNUM.
OmnpenenaTs MECTO ME03a B KU3HEHHBIX ITUKIIAX
pa3auYHbBIX Opranu3MoB. OOBICHATH
OMOIOTUYECKHIT CMBICTT KPOCCUHTOBEPA, OMKUCHIBATH
ero mexanu3m. CpaBHUBATh ME03 C MUTO30M;
pa3auyaTh OTJAEJIbHbIE UX CTAIUU HA
MHKpOMpernaparax 1 H300pakeHusx (cxemax,
tabnuiax). PackpbiBaTh 3BOIIOLIMOHHOE 3HAYEHHE
I10JIOBOI'O Pa3MHOXKEHUSI OPTAaHU3MOB

MenTain
Has KapTa

Poccuiickas anexkTpoHHas MIKOJIA:

https://resh.edu.ru/
[{ndpoBoii 0Opa3zoBaTeNbHBIM
kouTeHT: https://educont.ru/
MeaunaTteka MpoceeweHna

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

10.3.

I'amertorenes.
O6pazoBanue u
pa3BUTHE TOJIOBBIX
kieTok. JlabopaTtopHas
pabota «3yuenue
CTPOEHHS TOJIOBBIX
KJICTOK Ha TOTOBBIX
MHKpOIpenaparax»

P ACKpbIBATb COACPIKAHNUC TCPMHUHOB U HOHSITHH:
TraMC€TOI'CHE3, CIICPMATOICHE3, OOI'CHEC3, CCMCHHHKU,
SAUYHUKH, CIICPMATOI'OHUH, CIICPMATOLUTHI,
ClriepMaTuabl, ClriICpMaToO30UaAbl, OOI'OHUHU, OOLUTHI,
IMOJIAPHBIC TCIIbILIA, HﬁHeKJ’IeTKa, aKpocoMa.
HepeqnchTL CTaluU IraMETOTCHEC3a Y ) KUBOTHBIX.
OnuceIBaTh nponecc raMeToreHe3a u €ro nNCpuoahl,
CTPOCHHUC IMMOJIOBBIX KJICTOK. Pazanuare
0COOCHHOCTH CIICPMATOICHE3a U OOT'CHEC3a.
OnuceIBaTh IpoLeCCbl OCCMCHCHUA U
OIINIOAOTBOPCHU S, PA3HBIC BAPUAHTDBI
IMapTCHOI'CHC34a.

JIP

Poccuiickas snexTponHas IIIKOJIA:

https://resh.edu.ru/
[{ndpoBoii 06pazoBaTebHbBIN
koHTeHT: https://educont.ru/
Mepauateka lNpoceeweHnA
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10.4.

NunuBunyanbHoE
pa3BUTHE OPraHU3MOB —
OHTOI'EHE3

PackpeiBaTh conepkaHue TEPMUHOB U IIOHSTUMN:
OTUIOJIOTBOPEHHE, 3Ur0Ta, OJ1acCTOMEp, aKPOCOMHAs
peaKius, IpOHYKJIEYyC, TIAPTEHOT€HES,
sMOpuoreHes, ApodaeHue, 61acTyia, MopyJa,
racrpyJia, HelpyJa, OpraHOreHes3, SKToAepMa,
Me30/1epMa, SHTOIepMa, IIeJIOM, HepBHAs TpyOKa,
XopJa, KulieuHas Tpyoka. Onpenensitsb
SMOpHUOHAJIBHBIN NIEPUO]T PA3BUTHSL OpraHU3Ma U
OTHMCHIBATh OCHOBHBIE 3aKOHOMEPHOCTH JIPOOIICHUS
— 00pa3oBaHK€ OJTHOCIOWHOTO 3apO/IblIIia —
01acTyJIbl; 3aBUCUMOCTD X0/a APOOJIEHUS OT
KOJIMYECTBA YKEJITKA B SINLIEKIIETKE; racTPyIALUIO U
opraHoree3. O0BSACHTH dTanbl AU PEPEHIUPOBKHY]
TKaHel, 00pa30BaHUsl OPTaHOB U CUCTEM OpPraHOB.
XapakTepu3oBaTh PEryJISIIAI0 SMOPHOHAIBHOTO
pa3BUTHS; IETEPMUHAIIUIO U SMOPHUOHAIBHYIO
WMHJIYKIMIO; TEHETUYECKUH KOHTPOJIb Pa3BUTHS.
OO60CHOBBIBATH BPEIHOE BO3/ICHCTBUE TAOAYHOTO
JIbIMa M QJIKOTOJIs1 Ha X0J1 SMOPHOHAIBHOTO U
IIOCTAMOPHUOHAIIBHOTO Pa3BUTHSI OpraHu3Ma
YeJI0BEeKa

MenTain
Has KapTa

Poccuiickas anexkTpoHHas IKOJIA:

https://resh.edu.ru/
LudpoBoii 0Opa3oBaTeIbHBIN
kouTeHT: https://educont.ru/
Megmuateka lNpoceeweHunn

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

10.5. | Poct u pa3Butue PackpriBath cozepikaHre TEpMUHOB U TIOHSITHMA: [P Poccwuiickas anekTponHas ITKOJIA:
KUBOTHBIX. OHTOTrEHE3, MOCTAIMOPHUOHAIILHOE Pa3BUTHE, https://resh.edu.ru/
[MpakTrueckas padoTa Metamop(do3, TUIUHKA, POCT, CTApEHUE, CMEPTh. [{1dppoBoit 0OpazoBaTenbHbII
«BblsiBIeHUE TIPU3HAKOB XapakTepHu30BaTh IMTOCTIMOPHOHAIBHBIN MTEPHOJT koHTeHT: https://educont.ru/
CXOJICTBA 3apOIbIIIIei pa3BUTHS OPTaHU3Ma M €r0 OCHOBHBIC (POPMBI. MeawaTeka MNpocseLeHus
MO3BOHOYHBIX XapaKkTepu30BaTh MPSIMOE PA3BUTHE U €T0 https://media.prosv.ru/content/
KHBOTHBIX)» nepuoel. Mi3narath coaep:kaHue TEOpU CTapeHHs

oprauu3MoB. OOBSICHITH OMOTIOTHYECKUIN CMBICIT
pa3BHTHsI ¢ MeTaMOp(o30M
10.6. | PasmHOXeHHUE 1 PackpbIBaTh comepkaHre TEPMUHOB U TIOHSITHIA: JIP Poccuiickast 57eKTpoHHas IIIKOJIA:

pa3BUTHE PACTEHU.
JIaGoparopHas paboTa
«CTtpoeHue opraHoB
Pa3sMHOXEHHS BBICIINX
pacTeHun»

rametour, cnopouT, aHTEPUINH, APXETOHHUH,
3apOCTOK, METAcIopa, 3apOAbIIIEBbIM MEIIOK,
CHHEPTUJIbl, aHTUIIObI, MUKPOCTIOPA, MBUIBI[EBOE
3€pHO, IBOMHOE OIJIOAOTBOPEHHUE, POCT,
MepucTeMa, KaMOui, Ieproibl OHTOT€HEe3a
LIBETKOBBIX pacTE€HUN. XapaKTepru30oBaTh

0CO0OEHHOCTH OECTIOJIOT0 U MOJIOBOTO PA3MHOKEHHUS

https://resh.edu.ru/
[ludpoBoii 0Opa3oBaTeIbHBIN
koHTeHT: https://educont.ru/
Mepauateka lNpoceeweHuA

https://media.prosv.ru/content/
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[IBETKOBBIX pacTeHU. BBIensaTh 0cOOCHHOCTH
MPOTEKAaHUs TaMETOT€HE3a Y IBETKOBBIX PACTEHUM.
OnuceIBaTh MPOLIECC IBOMHOTO OILIOJIOTBOPEHUS Y
IIBETKOBBIX PACTCHUIN U OOBSICHSITH €0
MPEUMYILECTBA IO CPABHEHUIO C OIIOJIOTBOPEHUEM
Y CHOPOBBIX U TOJIOCEMEHHBIX

11. | Tema «I'eHeTnka — 2 PackpeiBaTh conepkaHue TEPMUHOB U IOHSITUN: Poccuiickas 3neKTpoHHast IIKOJIA!
HayKa o reHeTHKa, I'eH. https://resh.edu.ru/
HACJIENICTBEHHOCTH 1 JlemoHCTpUpOBaTh 3HAHUSI UCTOPUU [{1poBoii 0Opa3zoBaTeNbHBbIN
H3MEHIHBOCTH BO3HUKHOBEHMSI T€HETHKH. kontent: https://educont.ru/
OpraHu3MOB» XapakTepu30BaTh OCHOBHBIE ATAllbl Pa3BUTHS MegwnaTteka lNpocseLeHnn

11.1 | Mcropus cranosnemms m 1 TCHCTHKU KaK HAYKH. YCTHBIN  |https://media.prosv.ru/content/
Pa3BUTHS TEHETUKU KaK ompoc
HAyK{

11.2. | OcHoBHBIC TIOHsATHS 11 | 1 PackpeiBaTh cosiepkaHre TEpMUHOB U IOHSITUN: JIP Poccuiickast o5eKTpoHHast IIIKOJIA:
CHUMBOJIBI T€HETUKH HACJIEACTBEHHOCTD, HACIIENOBAHNE, N3MEHUYNBOCTD, https://resh.edu.ru/
JlaGoparopHas paboTa FeHOTHUII, (EHOTUI, TEHOM, JIOKYC, XPOMOCOMBI, [{ndpoBoii 0Opa3zoBaTeNbHBIM
«Jlpo3oduia Kak aJuTeNIbHBIC TEHBI (aJIJIEIH), allbTePHATHBHBIC koHTeHT: https://educont.ru/
00BEKT FeHEeTUYECKUX MIPU3HAKH, TOMO3UTOTA, TETEPO3UTOTA, MeawaTeka MpocselleHns
HUCCIIEIOBAHUID) JIOMUHAHTHBIN MPU3HAK, PELIECCUBHBIN MPU3HAK, https://media.prosv.ru/content/

YHCTasl JIUHUS, THOPUIBL.
[Tonp30BaThHCSI TEHETUYECKON TEPMHUHOJIOTHEN U
CHMBOJIMKOM JJIsI 3aIMCH CXEM CKPEIIMBaHUS

12. Tema «3akonomepnoctu | 10 PackpeiBath conepxaHre TEpMUHOB U HOHSITUM: [P Poccuiickast aneKTpoHHast IIKOJIA!
HaCJIeACTBEHHOCTH) MOHOTHOPHHOE CKPEIIMBAaHUE, YUCTOTA T'aMeT, https://resh.edu.ru/

12.1 | 3akoHOMEpPHOCTH 2 JIOMUHHUPOBAHUE, pACUICIIEHUE ITPU3HAKOB. [{ndpoBoii 06pazoBaTenbHBIN
HaCJIeIOBaHUS OnuckiBath onbITh I'. MeHaemns 1no u3y4eHuro koHTeHT: https://educont.ru/
MIPU3HAKOB. HaCJIeI0BaHUs OHON Mapbl MPU3HAKOB Y TOpOXa Mepuateka MpocseLLeHus
Mounorubpuanoe noceBHorO. [IprBOAUTH GOPMYITUPOBKHU MIEPBOTO U https://media.prosv.ru/content/
CKpeIllMBaHHE BTOpOro 3akoHOB ['. MeHnens (3akoHa
[IpakTnueckas pabota €IMHO00pa3usi TMOPUIOB MEPBOTO MOKOJIEHUS,

«3yuyeHue pe3ynpTaToB 3aKOH pACHICIJICHUs IPU3HAKOB) U OOBSACHATH UX

MOHOTHOPUIHOTO LUTOJIOTHYECKHE OCHOBBI. COCTABIISITH CXEMBI

CKpELIUBaHUS Y MOHOTHOPHUIHOTO CKpEeIllMBaHUs U pelaTh

IPpO30(PUITBD» TFeHEeTUYEeCKHE 3aJJayl Ha MOHOTHOpUIHOE
CKpeIllMBaHHE.

12.2 | AHanusupyromee 1 PackpriBaTh copepkaHre TEPMUHOB U TOHSATHMNA: MeHTanp | Poccniickas sneKTpoHHast IIKOJA:
CKpeLIBaHHE. aHAJM3HPYIOIIEee CKPEIIMBAHNE, HETIOJIHOE Has kapTa| https://resh.edu.ru/
Henonnoe JIOMUHUPOBAHUE, KOJJOMUHHpOBaHue. COCTaBIATh [udpoBoii 0Opa3oBaTeNbHBIN

JOMHUHHUPOBAHUC

CXCMbI aHAJIMBUPYIOIICTIO CKPCIIMBAHNWA U pCIIATh

koHTeHT: https://educont.ru/
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TCHCTHUYCCKUC 3aJa4 Ha aHAJIU3UPYIOUICC
CKpPCIIUMBAHUEC U HCITOJITHOC NOMHUHHUPOBAHUC

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

12.3 | JuruGpuanoe PackpsiBaTh coziepkaHu€ TEPMUHOB U MIOHATHM: 1P Poccuiickasi 3neKTpoHHas IIKOJIa:
CKpEeLIBaHHE. JTUTHOPHUIHOE CKpeIIMBaHue, (PEHOTUITMYESCKUMA https://resh.edu.ru/
[TpakTdeckas pabora panukan. OnuceiBaTh onbITh ['. Menaens mo [{udpoBoii 0OpazoBaTenbHBIN
«M3ydenue pe3yapTaToB M3YUYEHHUIO HACJIeIOBAHUS JBYX Map MPU3HAKOB y KoHTeHT: https://educont.ru/
JTUTHOPUIHOTO ropoxa noceBHoro. [IpuBoauTh GopMyIHpOBKY MeawaTeka MNpocselyeHus
CKpCIIMBAHUA Y TPETHETO 3aKOHAa I'. Meunens (3aKOHa https://media.prosv.ru/content/
IPp030(QHITBD) HE3aBUCHUMOTO HACIICIOBAHUSI IPU3HAKOB) U

OOBSICHSITB €T0 IUTOJIOTHICCKUE OCHOBBL.
[IpuMeHATP MaTEMaTHYECKUN paCYET C TOMOIIBIO
(EHOTUTIMYECKOTO paiuKajia U METoIa
MIEPEMHOKEHUST BEPOATHOCTEH BaPHAHTOB
pacHieryieH!s MPU3HAKOB Y IIOTOMKOB 110 ()EHOTHITY)
1 reHoTuIry. COCTaBJISITh CXEMBI TUTHOPUITHOTO
CKpEIMBAHUS U PEIIaTh TCHETHYCCKHUE 3a]]aUi Ha
JIMTHOPHTHOE CKPEIIMBAHNUE.

12..4 | CuemieHHOE PackpriBath coziepikaHre TEpMUHOB U TTOHSITHMA: Pemenmne | Poccuiickas snekrponnas IIKOJIA:
HacJIeIOBaHNUe CLIETIJICHHOE HACJCAOBaHNE, HAPYIIICHHUS CIECTUICHHMS | 3a/1a4 https://resh.edu.ru/
MIPU3HAKOB. T€HOB, KPOCCUHTOBEP, PEKOMOHWHAITUS TCHOB, [{ndpoBoii 06pazoBaTenbHBIN
XpOMOCOMHAsT TEOPHS TCHETUYCCKHUE KapThl, MOpranuia. [IpuBoauTh kouTeHT: https://educont.ru/
HACJICJICTBEHHOCTH. dbopMyITMpOBKH 3aKOHOB MopraHa (3aKoHa MeawaTeka MpocseLyeHus

CLICIIJICHHOI'O HACJI€aA0OBaHUI I'€HOB U 3aKOHAa https://media.prosv.ru/content/
HapYIICHHS CIEIUICHUS My TeHAMU) U

OOBSICHSITh UX ITATOJIOTUIECKUE OCHOBBI.

[TepedyncisaTh OCHOBHBIE TTOJIOKEHUSI XPOMOCOMHOM

TEOPHUH HACJICJICTBEHHOCTH. Pelarh reHeTH4YecKue

3a/1a4M Ha CIICTUICHHOE HACJICIOBAHUE TCHOB U

HapYIICHHUE CICIUICHUS MKy TeHaAMU

12.5. | I'eneruka nona PackpsiBaTh cojiepikaHie TEPMHUHOB U TTOHSTHIA: MeHTaib | Poccuiickas siekTpoHHas IIKOJIA:

ayTOCOMBI, TI0JIOBBIC XPOMOCOMBI, TOMOTaMeTHbBINM | Hast kapta| https://resh.edu.ru/

1oJ1, FeTepOFaMeTHblf/i moa. OOBSICHATH
XpOMOCOMHBIﬁ MCXaHU3M OIPCACIICHU T10JIa Y
OpPraHu3MoOB. HpI/IBO,I[I/ITB NpUMCEpPbl HACJICJOBAHUA
IMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM.

CoCTaBIISITh CXEMBI CKpCIIIMBAHUS U PCIIATH
TCHCTHYCCKUC 3a/la4 Ha HACJICAOBAHUC ITPU3HAKOB,

CHOCIIJICHHBIX C ITOJIOM. HpI/IBOI[I/ITL MMPpUMCPBI

LludpoBoii 0Opa3oBaTeIbHBIN
koHTeHT: https://educont.ru/
Mepauateka lNpoceeweHunA

https://media.prosv.ru/content/
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TEHEeTHYECKUX 3a00JeBaHNN U 1e)EKTOB Y
OPTraHU3MOB, CBSI3aHHBIX C TTOJIOBBIMHU
XPOMOCOMaMHM.

12.6. | I'eHoTHN Kak 1en0CcTHAs PackpeiBaTh conepkaHue TEPMUHOB U IIOHSTUMN: Pemenue | Poccniickast anekrporHas IIKOJIA:

cucreMa MHOECTBEHHOE JICHCTBUE T'eHa (TUICHOTPOIIHS), 3a/1a4 https://resh.edu.ru/
KOMIUIEMEHTAapHOCTb, 3IIUCTA3, [IOJIUMEPU. [{1poBoii 0Opa3zoBaTeNbHBbIH
Onpenensite GOPMBI B3aMMOIECHCTBUS AJICIBHBIX U KoHTeHT: https://educont.ru/
HeaJUICJIbHBIX T€HOB. [IpUBOIUTE IIPUMEPHI Megauarteka MpocseLeHus
HHCﬁOTpOHHOFO neycTBUsA reHoB. Pemars https://media.prosv.ru/content/
TCHETHYECKHE 3a/1a41 Ha B3aUMO/ICHCTBUE
HEaJJICIIbHBIX TCHOB

13. Tema «3akoHoMepHOCTH PackpeiBaTh cosiepkaHve TEpMUHOB U IOHSITUN: YCTHBIN | Poceniickast a1eKkTpoHHas IIKOJIA:
HU3MEHYMBOCTHY W3MEHYMBOCTD, HEHACIIC/ICTBEHHAS H3MEHYHUBOCTh, | OMPOC https://resh.edu.ru/

13.1 | MI3meHYMBOCTH HACJIEACTBEHHAass U3MEHYUBOCTh. CpaBHUBATh [{ndpoBoii 0Opa3zoBaTeNbHBIM
MIPHU3HAKOB. Bujipl HEHACJIEJCTBEHHYIO H3MEHYMBOCTD C koHTeHT: https://educont.ru/
U3MEHYMBOCTH HACJIe/ICTBEHHOM. [IpUBOIUTE TTPHUMEPHI MeawaTeka MNpocselyeHus

Ka4CCTBCHHBIX U KOJIMYCCTBCHHBIX IIPU3HAKOB https://media.prosv.ru/content/
OpraHU3MOB, TIPOSIBIICHUN Yy OPTaHU3MOB

HEHACJIEACTBEHHON U HACIEACTBECHHON

M3MEHYMBOCTH.

13.2. | MoaudukanrnoHHast PackpriBaTh cosiepxkanre TEpMUHOB U TIOHSITHIA: JIP Poccwuiickas aekTponHas TKOJIA:
U3MEHYNBOCTb. Moau(pUKAIMOHHAs, WK (DEHOTHITHYECKAs, https://resh.edu.ru/
JIaboparopHas padboTa W3MEHYMBOCTh, BAPUAHTA, BAPUAITUOHHBIA PSIII, LludpoBoii 0O6pa3oBaTEIbHBIN
«UccnenoBanue BapHallMOHHAs KPUBasi, HOpMa PeaKIiy MpU3HaKa, koHTeHT: https://educont.ru/
3aKOHOMEPHOCTEH MoauduKauu. XapakTepu3oBaTh CBOMCTBA MeawaTeka MNpocseleHus
MO IM(UKAITTOHHO N MOAU(GUKAITMOHHON N3MEeHYMBOCTH. [Toka3bIBaTh https://media.prosv.ru/content/
W3MEHYHUBOCTH. POJIb YCIIOBHUIA BHEIIHEH Cpe/ibl B Pa3BUTHH
[Toctpoenue MOAU(MUKAITMOHHON U3MEHYMBOCTH Y OPTraHU3MOB.

BapHALIMOHHOTO psijia U CTpouTh BapHallMOHHBIC PSJIBI U TpaQUK KPUBOU
BapHALIMOHHOM KPUBOWY HOPMBI PEAKIIUU TPU3HAKOB Y PA3IUIHBIX
OpraHU3MOB.

13.3. | FeHOoTHTIMUECKAS PackpsiBaTh cojiepikaHie TEPMHUHOB U TTOHSTHIA: TECT Poccuifckas 3mekTponHas IITKOJIA:
N3MEHYUBOCTb. KOMOMHATUBHAS U3MEHUYUBOCTbh, MyTallMOHHAS https://resh.edu.ru/
KomOunaTiBHas W3MEHYMBOCTh, KOMOWHAIUHU, MYy TaIlUH. [l1dppoBoit 0OpazoBaTenbHBII
M3MEHYHUBOCTb XapakTepu30BaTh CBOMCTBA FT€HOTUITNYECKOU KoHTeHT: https://educont.ru/

n3MeHUYMBOCTU. OIHMCHIBATh MEMO03 U II0JI0BOMU
MMpOLECC KaK OCHOBY IIPOSABJICHUA Y OPTaHU3MOB
KOMOWHATUBHOI U3MEHUYUBOCTH.

Mepauateka lNpoceeweHuA
https://media.prosv.ru/content/
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[Toka3piBaTh Ha KOHKPETHBIX IPUMEPAX POJIb
KOMOMHATUBHON U3MEHYMBOCTH B CO3/1aHUU
TFE€HETUYECKOI0 pa3Ho00pa3usi OPraHu3MoOB B
npenenax ogHoro suaa. CpaBHUBATH
FEHOTUITMYECKYI0 U3MEHYUBOCTD C
MOAN(UKAITMOHHOM

13.4. | MyranmonHas PackpeiBaTh conepkaHue TEPMUHOB U IOHSITUN: I1p Poccuiickast anekTpoHHas IKOJIA:
U3MEHUYUBOCTb. MYTaIllH, XPOMOCOMHBIE TIEPECTPONKHU https://resh.edu.ru/
3aKOHOMEPHOCTH (abeppaiuu), NOJUILIIOUANS, AaHEYTUIOUIUS, MyTaHT, [{udpoBoii 0OpazoBaTenbHBIN
MYTaI[OHHOTO. MyTareHsl. [IpuBoNTE MPUMeEpH MyTaIIHA, KoHTeHT: https://educont.ru/
[IpakTnueckas pabora BCTPEUAIOLIUXCS Y Pa3HbIX OPraHU3MOB. Mepuateka MNpocseLueHus
«Myramuu y KiaccuduiupoBaTh MyTalluu M0 pa3HbIM OCHOBAHUSIM. https://media.prosv.ru/content/
npo3o¢uisl (Ha Paznnuath Ha M300paxeHusX (cxemax, TabauIax)

TOTOBBIX TeHHbBIC MyTaIlMH, XPOMOCOMHBIE TIEPECTPONKHN pa3HBIX

MUKpOTMpernaparax)» BUJIOB: JIEJICINH, TYIUIUKAIUK, TPAaHCIOKAIUH,
MHBEPCUU; TeHOMHBIE MyTanui. CpaBHUBATH MEKIY
co00i1 MyTallMM pa3HbIX BUIOB. XapaKTepru30BaTh
CBOMCTBAa MYTallTHIOHHOW M3MEHYMBOCTH.
HasbiBaTh mpUUMHBI MyTallui, BBISBISTh HCTOUHUKU
(baKTOpOB-MyTareHOB B OKpYXalollei cpene
(kocBeHHO). [TpuBoUTE POPMYTUPOBKY 3aKOHA
TOMOJIOTHUECKUX PSAZOB M HACJIEICTBEHHOM
n3MmenunBocT H. V. BaBunoBa 1 060CHOBBIBATH €ro
BHAUEHUE JJIsl IPAKTUKH CEJILCKOTO X0341CTBa

14. Tema «[eHeTHKA PacKkpbIBaTh COEPKAHNE TEPMUHOB M ITIOHSITHIA: I1P Poccuiickas >1eKTpoHHas IIKOJIA:
YeJI0BEeKa» CCKBEHMPOBAHHE, KapTa XPOMOCOMBI, MPOOAH, https://resh.edu.ru/

141 TeHeTHKa YeIOBEKA. HACJICACTBCHHBIC Oose3Hu (MOHOFCHHLIC, ITOJIMTCHHBIC, HH(l)pOBOﬁ O6pa30BaTeHBHBII>i

MeToasl MEAUITUHCKOM
TeHETHKHU.
[IpakTrueckas paboTa
«CocraBiieHHe U aHAJIN3
POIOCIIOBHOW

TEHHbIE, XPOMOCOMHBIE), MEIMKO-TeHETHYECKOe
KOHCYJIbTHPOBAHHE, JOPOIOBas THarHOCTHKA,
aMHHUOIIEHTE3. [lepeduncinsaTb 0COOEHHOCTH H3ydeHHUs
TEHETUKH YEITOBEeKa M METO.Ibl MEIUIIMHCKOM I'eHETHUKH.
IXapaKkTeprn30BaTh METO/IbI H3YUCHHUS TCHETHKHU YeTIOBEKa
(reHeaorn4ecKkuii, OJM3HEeOBBIN, IUTOTeH eTHYECKHH,
MOJICKYJIIPHO-T€HETUYECKHH, IOy ISIIINOHHO-
cratuctuyeckuil). OMMChIBaTh LENH, 3a/1a491 U JOCTHKECHUS
MEXTyHapOIHOW TporpaMMsbl «I eHOM JenmoBeKay.
Paznmmyath Ha H300paXkeHHUSIX (CxeMax, TabJIMIaxX) KapThl
XpoMocoM (TeHeTnueckue, Gu3ndecKue, CUKBEHCOBBIE).
OnuchIBaTh METOABI COBPEMEHHOTO OIpEeIeHNs] TeHOTUIIa
OpraHu3Ma: MOJHOr€HOMHOE CEKBEHHUPOBAHUE,

'CHOTUIIMPOBAHNEC, B TOM YHUCJIC C TIOMOIILIO HL[P-aHam/Ba.

koHTeHT: https://educont.ru/
Mepauateka lNpoceeweHnA
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IXapaKkTepru30BaTh HACISACTBEHHBIC 3a00IEBaAHNS YETOBEKA
1 3a001€BaHuUs ¢ HACIEICTBEHHON
[peapacmoa0oKeHHOCThI0. CpaBHUBATH TEHHBIE,
XPOMOCOMHBIE OOJIC3HU YEIOBEKa U OOJIC3HU C
HACJICACTBEHHOW MPEIPacooKEHHOCTHIO.
yCTaHaBHI/IBaTB B3aUMOCBS3b MC)KZ[y HaCJICACTBECHHbBIMU
3a00JIEBAHUSIMU YEI0BEKA U UX T€HETHYECKON OCHOBOM.
(OOOCHOBBIBATE 3HAYEHUE MEIUKO-T€HETHYECKOT O
KOHCYJ'II)TI/IpOBaHI/ISI B HpeI[OTBpaHleHI/II/I U JICHCHUU
HACIIEACTBEHHBIX 3a00I€BaHHIl YETOBEKA.

15. Tema «Cenexknus PackpsiBaTh conepkaHne OCHOBHBIX ITOHATHM: JIP Poccuiickas >1exTpoHHas IIIKOJIA:
OpraHu3MOB)» CEJICKIIMS, IOMECTHKAIIHS, IPUMUTHBHAS CEJICKIIHS, https://resh.edu.ru/

15.1. | OcHOBHEBIE TOHATHS KOMOWHATUBHAS CEJIEKIIUS, COPT, IIITAMM. [{udpoBoii 06pazoBaTenbHBIN
CCJICKIIHH. IlepeuncnsiTh OCHOBHBIC TAIBI PA3BUTHS CEICKITUH koHTeHT: https://educont.ru/
JlabopaTtopHnast pabota KakK MpoIecca U HayKu. XapaKTepu30BaTh Meauateka MNpocseLeHns
«3yuenue copToB conepxkanne yuenus H. 1. Basuiioa o LlenTpax https://media.prosv.ru/content/
KYJIbTYpPHBIX PACTEHUHN MMPOUCXOXKIECHHSI U MHOTO00pa3usi KyJIbTYPHBIX
Y ITOPOJ JOMAITHUX pactenuii. [loka3siBate LleHTpBI NpOUCXOXKIACHUS U
JKUBOTHBIX) MHOTO000pa3usi KyJIbTYPHBIX pacTeHu u LleHTphI

JIOMECTHUKAIIMU IOMAIITHUX KUBOTHBIX HA KapTe
MUpPa, CBSI3bIBATh UX MECTOIOJIOKEHUE C OYaramMmu
BO3HUKHOBEHHUS IPEBHEUIINX IMBUIIA3AIHIA.
CpaBHUBATh COPT, ITOPOJY, ITAMM C BUAAMU-
ponndamu. OOGOCHOBBIBATh 3HAUCHHUE 3aKOHA
TOMOJIOTHYECKHUX PSJIOB B HACIEICTBEHHOM
n3MenunBoctd H. Y. BaBuiioBa 1 ceJIEKIIMOHHOU
pab6oTel. OnMChIBaTh MEPCIEKTUBBI JJOMECTHUKAITUH
Y CO3/JaHME HOBBIX COPTOB KYJIbTYPHBIX PACTCHHUMH,
MOPpOJi AOMAIIIHUX KUBOTHBIX U IITAMMOB
MHUKPOOPIaHHU3MOB.

15.2 | MeToasl ceaeKIMOHHON PackpsiBaTh congeprkaHue TEPMUHOB U MOHSITHIH: IIP u JIP | Poccwmiickas snekTponHas IIIKOJIA:

pabotbl. CoxpaHeHue,
U3y4eHHEe U
HCMOJIb30BaHUE
TeHETUYECKUX PECYpPCOB
JlaGoparopHas paboTa

«3yueHnne MeTo0B
CEJIEKIIMU PACTEHUIN»

HCKYCCTBEHHBIH 0TOOp, IPOU3BOIUTENH, SKCTEPHED,
OJIM3KOPOICTBEHHOE CKpEeIllUBaHUE, UIN
MHOPUAMHT, HEPOACTBEHHOE CKPEIIUBAHUE, NN
ayTOPUJIMHT, YHCTas JIUHUS, TeTepo3uc (rudpugHas
cuja), T’eHOMHOE pelaKTUPOBaHUE, UCKYCCTBEHHBIM
MyTareHes, (paKTopbl-MyTareHbl, MOJUIIIONIbI,
oTnanéHHasi THOpUIU3aIusl, CEKBEHUPOBAHHUE.
XapakTepu30BaTh OCHOBHBIE METO/IbI CEIEKIIUU

paCTeHI/Iﬁ M )KUBOTHBIX! I/ICKyCCTBCHHI:Jﬁ OT60p u

https://resh.edu.ru/
[lndpoBoii 0Opa3oBaTeIbHBIN
koHTeHT: https://educont.ru/
Mepauateka lNpoceeweHunn

https://media.prosv.ru/content/
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[IpakTuyeckas pabora
«IIpuBUBKa pacTeHUN».

rubpuansannto. CpaBHUBATh MaCCOBBIM
MCKYCCTBEHHBII OTOOp C MHAUBHUIYATIbHBIM,
II0Ka3bIBaTh MX 3HAYEHME JJISI CEJIEKLIUU
KyJIbTYPHBIX PACTEHUI U IOMAIIIHUX )KUBOTHBIX.
[IpuBOAUTH KOHKPETHBIE IPUMEPHI OTIAIEHHOMN
ruOpuausanuu B cenaekuuu. OnuceBath onbIt I, J1.
Kapnieuenko 1o npeogosieHut0 6ecriogus
MEKBUJIOBBIX THOpUI0B. Paznuuars Ha
M300pakeHUAX (CcXemax, TabIMIax) y OTAeJIbHbIX
MIpEeJICTaBUTENIEN KOHKPETHOI'O COPTa U MOPO/IbI
XO3SICTBEHHO LIEHHBIE NTPU3HAKU, HEOOXOUMBbIE
YEJIOBEKY. XapaKTeprU30BaTh POJIb CEJEKIIUHU B
00ecTieYyeHUH MPOTOBOIBCTBEHHON O€30MaCHOCTH
yesoBeuecTBa. [I[pUBOINUTH KOHKPETHBIE IPUMEPHI
JIOCTUKEHUH CEJEKIUU KYJIbTYPHBIX PACTEHUN U
JIOMAaIIIHUX )KUBOTHBIX B Poccun

16 Tema «buoTexnosorus u PackpeiBaTh cosiepkaHre TEpMUHOB U IOHSITUN: JIP Poccuiickast aeKTpoHHast IITKOJIA:
CHHTETHYECKasi OUOTEXHOJIOTHSI, TPATUIIMOHHAST OMOTEXHOJIOTHS, https://resh.edu.ru/
Ouosiorus) MHUKPOOHOJIOTHYSCKUN CUHTE3, [{ndpoBoii 06pazoBaTenbHBIN

16.1. | buoTexHoMOTHs KaK MHKPOOHOIOTHYECKAS] TEXHOJIOTHSI. kouTeHT: https://educont.ru/
HayKa M OTpacjb [TepeuncnsiTe HanpaBiIeHUsT OMOTEXHOJIOTUH; TIETN MegamaTeka MpocseLyeHns
IIPOU3BOACTBA Y 3aJ]a4M, CTOSIINE Tepe] OMOTEXHOIOTHEH. https://media.prosv.ru/content/
JlabopatopHast pabora XapakTepu3oBaTh 0OBEKTHI, HCTIOJIBE3yEMBIC B
«13yuenne 00beKTOB OMOTEXHOIOTHHU, — KII€TOYHBIE Y TKAHEBBIC
OHOTEXHOIOTHID). KyJbTYPbl, MUKPOOpPraHu3mbl. OTIUCHIBATH
IIpakTuveckas pabora OCHOBHBIC METOJIbI TPATUIIMOHHON OMOTEXHOJIOTHU
«Ilomyuenne Y TOCTHIKEHUSI MUKPOOHOIOTHYECKONW TEXHOJIOTHH.

MOJIOHOKHCJIBIX OO60CHOBBIBATh 3HAYCHHUE OMOTEXHOJIOTHH JJIs
HPOAYKTOB. CEJIbCKOXO3SIMCTBEHHOI'O MPOU3BOCTBA.

16.2 | OcHOBHBIEC HAIIPABIICHUS] PackpsiBaTh cozep)kaHre TEPMUHOB U MOHSTHMA: MeHnTanb | Poccuiickas snektponHas IIKOJIA:
CUHTCTHYCCKOM KJICTOYHAS UH)KCHEPHsI, KJICTOYHAs TEXHOJIOTHS, Has kapra| https://resh.edu.ru/
Oouosoruu METO/I KyJIbTYpPbl KIETOK U TKaHEH, [{ndpoBoii 0Opa3zoBaTeNbHBIM

TOTUIIOTCHTHOCTD, INIFOPUIIOTCHTHOCTH, CTBOJIOBBIC
KJICTKHW, MUKPOKJIOHAJIbBHOC Pa3MHOKCHHUC
paCTeHHﬁ, COMaTHYCCKasa FI/I6pI/I,I[I/I3aL[I/I$I,
rarjaouabl, FPI6pI/II[OMI:I, MOHOKJIOHAJIBHBIC U
INOJMKIIOHAJBHBIC aHTUTCJIA, METOQ
TPpaHCIJIAHTAIUU ACP, KIOHUPOBAHUC.

koHTeHT: https://educont.ru/
Mepauateka lNpoceeweHuA

https://media.prosv.ru/content/
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XapakTepu30BaTh OCHOBHbBIE HAIIPABJICHUS
CHUHTETHUYeCKOl Omonoruu. OnMuchBaTh HA
KOHKPETHBIX IIPUMEPAX METObI KIETOYHOU
WHKEHEPUU.IPUBOJIUTH IIPUMEPHI UCITOJIb30BAHUS
MOHOKJIOHAJIbHBIX U MOJUKJIOHAJIIBHBIX AHTUTET B
MmeaunuHe. O1eHUBaTh 3HAYCHUE CUHTETUUECKOMN
OUOJIOTUU TSI CEJILCKOTO XO3SMCTBA U MEIUITUHBI.

16.3 | XpomocomHas u rernas | 1 PackpriBaTh conepkaHue TEPMUHOB U IOHSITUN: YCTHBIM | Poceniickast a1eKkTpoHHas IIKOJIA:
WHXKCHEPHSI TeHHAsl HH)KCHEPUSl, PECTPUKIIMOHHBIC orpoc https://resh.edu.ru/

SHJIOHYKJIEa3hl (PECTPUKTA3HI), JIMTIKUE KOHITHI, [{udpoBoii 06pazoBaTenbHBIN
IJIa3MH/IBI, PECTPHUKIIHS, TUTHPOBAHHUE, koHTeHT: https://educont.ru/
Tpancdopmalus, CKpUHUHT, TPAHCTE€HHBIE MegwnaTteka lNpocseLleHnn
(rereTyecKku MOIU(PUITUPOBAHHBIE) OPTAaHU3MBI. https://media.prosv.ru/content/
OnuchIBaTh METOABI PEMPOTYKTUBHOTO U
TEPaANeBTUYECKOTO KIIOHUPOBAHUSI, KIIECTOYHBIC
TEXHOJIOTHHU U CITOCOOBI TeHETUYECKON MHKECHEPHUH.
XapakTepu30oBaTh JOCTKEHHSI TCHHOU
nHxeHepuu. OIEHUBATH SKOJTOTHIECKHUE U
ATUYECKUE MPOOJIEMbI KIIOHUPOBAHUS U CO3/IaHUS
TPaHCT€HHBIX OPTaHU3MOB, IEPCIIEKTUBBI PA3BUTHS
XPOMOCOMHOW U TEHHOW MH)KEHEPHHU.

16.4 | Memuumuckue 1 PackpriBath coziepikaHre TEpMUHOB U TTOHSITHMA: MeHTaib | Poccuiickas snekTponHas IIIKOJIA!

OMOTEXHOJIOTUH MEIUIMHCKAsT OMOTEXHOJIOTHSI, META00JOMHBII Has kapra| https://resh.edu.ru/
aHaJu3, TCHOLICHTPUYECKU I aHaJIU3, [{ndpoBoii 06pazoBaTeNbHBIN
IIePCOHATM3UPOBAHHAS MEUIIMHA, pEreHepaTHBHAS koHTeHT: https://educont.ru/
MeIUIMHA. XapaKTepu30BaTh METO/IbI Mepuateka MpocseLueHus
MeTa00JIOMHOIO U TCHOLCHTPUYCCKOT'O aHAJIN34a, https://media.prosv.ru/content/
HCIOJIb30BaHUE CTBOJIOBBIX KJeTOK; ITI[P-
JIUArHOCTHUKY; TAPTETHYIO TEPANHIO paKa.
Pesep 1
Hroro yacos 102 19 |11
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TemaTnyeckoe MIaHUPOBAHUE MO NpeaMeTy «OnoJorus» 11 kiace

Ne HaumeHoBaHnue KoauvecTBO 4acos OcHOBHBIE BUBI eI TEJIbHOCTH Buaei m | DiekTpoHHBIE (M POBLIE)
n/n pa3aesioB U TeM Beer] Kon | J1a6 | Ipa (dopmbl o0pa3oBaTeJibHbIE pecypchl
NMPorpamMmMbl o po | opar| xktu MPOBEPK
JBH | OPH | yecK u
pic | Ble |He
pab | pad |pab
OTHI | OTHI | OTHI
1 |Tema «3apoxnenue u 4 PackpriBaTh conepkaHue TEPMUHOB U IIOHSITHIA: YerHbii | Poceniickast 31eKTpOHHAs IIKOJIA:
pa3BUTHE IBOJTIOIMOHHDIX KpearmoHn3M, BU, CHCTEMaTHKa, OMHAPHAS HOMEHKIIATypPa, [0Ipoc https://resh.edu.ru/
NnpeacTaBJIeHui B WCKYCCTBEHHAs cucTeMa Kilaccu (KA OPraHU3MOB, Ludporoit 0OpazoBaTeIbHBIH
OHOJIOTHU» HCTOPUUECKHIM METOJ, JapBHHNU3M. XapaKTepru30BaTh KOHTEHT: hitps://educont.ru/
1.1. |[9BomtormonHas teopus Y. | 1 B3TIISAIBI ApucToTrens, Omienoxina, Jlykpernus Kapa, [x. Menmateka [IpocBenieHus

ITapsuna Pest Ha pasBuTHE XUBOH mpupoabl. OennBaTth BKiag K. https://media.prosv.ru/content/
JlunHest B pa3BuThe Onosoru. CpaBHUBATH B3TIIS/IHI HA BUJT
u sBosonuto K. Jlunnes, K. b. Jlamapka u Y. /JapBuna.

KpuTHueckn oleHnBaTh KPEAIIMOHUCTCKHIE B3TIISBI Ha
PKUBYIO TIpupony. [lepedncnsaTs KyIbTypHO-UCTOPHYECKUE H
€CTECTBEHHO-HAayYHBIC TIPEAIIOCHIIKH TOSBIICHH
ABOMIOIIMOHHON Teopun Y. JlapBuHa.
OnuchIBaTh POJIb UCTOPUYECKOTO METO/IA.
31araTh CyIIHOCTb 3BOIOIIMOHHON Teopuu Y. JlapBuHa.
HaswiBaTh ocHOBHBIC (hakTel Onorpaduun Y. JlapBuHa u
STambl CO3/TAaHUS FIM YBOIIOLIMOHHON TEOPHH.
1.2. [IBmxKyImiye cuibl 2 PackpbiBaTh cofiepkaHUE TEPMUHOB U TTOHSITHI: TeCT Poccuiickast 3JIeKTpOHHAs LIKOJa:

SBONIOIUHN BUIOB 110 Y. HACJICCTBEHHOCTh, M3MEHYMBOCTh, UCKYCCTBEHHBIH 0TOOD, https://resh.edu.ru/

JlapBuHYy Oopb0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN 0TOOp. M3maraTsh
cymrHocTh yuenus Y. JlapuHa 00 HCKycCTBEHHOM OTOOpE. [ poBoit oOpa3zoBaTeTbHBIN
XapakTepu30BaTh ABHXKYIIUE CUIIbI SBOIIOIHY BUIOB IO koHTeHT: https://educont.ru/
lapBuny.

[IprMeHsATh 3HaHUS O ABIKYIIUX CHJIaX 3BONIOINA BUOB Menuateka IpocBemenns
no JlapBuHy 111 00BACHEHUS] MHOTOOOpAa3Hs BUIOB, TOPOJT https://media.prosv.ru/content/
TOMAITHUX )KUBOTHBIX U COPTOB KYJIBTYPHBIX PACTEHHH.

1.3. |®opmupoBanue 1 PackpbIBaTh Coiep)KaHHE TEPMUHOB M TIOHSATHN: TapBUHU3M,OLEH0UHE! [POCCHITCKast SIEKTPOHHAS IIIKOJIA:

CHHTETHYECKON TEOPUH MyTaIliH, MyTAI[MOHHBII PoIECC. i et https://resh.edu.ru/

PBOITIOIIAN OOBSCHATH IPUINHBI KPU3KCA JAPBUHU3MA. [{ndbpoBoit oOpa3zoBaTenbHBIN
(O0OCHOBBIBATH 3aKOHOMEPHOCTh TpaHC(OpMaIuu KOHTEHT: https://educont.ru/
mapBUHM3MAa B CHHTETHYECKYIO Teoputo sBoirounu (CTI). Menuateka [Ipocsemenus
Wznarate ocHoBHBIE ostoxkeHust CTO. https://media.prosv.ru/content/
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OuenuBats Brian I'. [le ®pusa, C. C. YUerBepukona, U. U.
[[Imanbraysena, . K. bensesa B oopmupoanue CTD.
OnenuBath 3HaucHre CTD B (hopMUpOBaHUM COBpEMEHHON
CCTECTBEHHO-HAYYHOW KapTHHBI MHpa

2.  |[Tema «MuxkpodBoJronus | 14 PackpbiBaTh cofep:kaHue TEPMUHOB U TIOHATHI: JIP Poccuiickast 3J1eKTpOHHAs IKOa:
U eé pe3yabTaTb» MHUKPOIBOJTIOIHS, MAKPOIBOJIOIHS, MyTAIMH, TOMYJISAIIHS, https://resh.edu.ru/
2.1. [DTarmbl PBOIIOIHOHHOIO 3 KOMOWHAIIUU TEHOB, TCHO(OH/I, JIEMEHTaPHOE [{upoBoii oOpa3zoBaTeabHBIN
[porecca: MUKPOIBOJIOLIUS PBOJTIOLIMOHHOE SIBJICHUE. XapaKTepU30BaTh KOHTEHT: https://educont.ru/
1 MAKPOIBOJIIOLIHSL. MUKPOIBOJIIOIUIO KaK 3Tall MOSBJICHUS IPUCIIOCOOTICHHI 1 Menuarteka [IpocBenieHus
[omymsmus — BHI000pa30BaHus. XapaKTePU30BaTh MOMYIIAIIHIO KaK https://media.prosv.ru/content/
hieMeHTapHask eIUHUIA PIIeMEHTapHYI0 eIMHUILY 3Booun. [lepeuncnsas
hBomouu. JlabopatopHas [IPU3HAKU HJICAIbHOM MOMYJISAINN U O0BICHATH YCIOBHUS
paGora «BhIBIEHNE BBITIOJTHEHUS 3aK0Ha Xapan—Baiin6epra.
M3MEHYMBOCTH y 0cobeit [IprUMEHSATh UMEIOIMECS 3HAHUS JIJIs1 O0bSICHEHMSI IPUYNH
0JTHOTO BHJIA» M3MEHYMBOCTU y 0c00€H OTHOTO BUJIA.
2.2. [Onemenrapublie pakropsl | 3 PackpbIBaTh coepaHiue TEPMUHOB M TIOHSITHIA: Poccuiickast 371€KTpOHHAS LIKOJIA:
DBOJIFOLIUHT MYTAIIMOHHBIH TIPOIlecC, KOMOMHATHBHAS H3MEHYMBOCTh,  [MenTainsH |https://resh.edu.ru/
[OITYJISIIMOHHBIC BOJIHBI, Ipei() TeHOB, MUTPALIUH, ast kapta |[ludpoBoii 00pa3oBaTeNbHbII
M30JSIIHS, Teorpadudeckas (IPOCTPAaHCTBEHHAS) U3OISIIHS, KOHTEHT: https://educont.ru/
Oroornyeckas (penpoayKTHBHAS) U30JIALUS, dPHEKT Menmateka [IpocBernenus
ocHoBaTens, 5h(HexT OYTHIIOUHOrO TOPIIBIIIKA. https://media.prosv.ru/content/
XapaKTepu30BaTh dJIeMEHTapHBIC (DAKTOPHI (IBHKYIIHE
crel) aBomonun. OnennuBath Bkiaag C. C. Uersepukosa, .
Maiipa B pa3BUTHE 3BOJIOIMOHHOTO YUECHHUS.
OOBACHATH TPUIMHBI HEHATIPABIIEHHOTO IEHCTBUS
3JIeMEHTApHBIX IBOITIOIMOHHBIX (pakTopoB. [IpuMeHsTh
MMEIOIINeCs 3HAHUS O IBIKYIINX CHIIAX IBOIIOIUH JUIA
00BSICHEHUS TIPUYNH pa3Hoo0pa3us TeHo(OHIa TOMyIISIHA
OJTHOTO BHJIA.
2.3. |EcrecTBeHHBII 0TOOp — 2 PackpbiBaTh conepkaHie TEPMUHOB U TOHSITHIN: TECT Poccuiickas anekTpoHHas MIKOIA:

HaIPaBISIONINI (pakTop
HBOJIOIHH

€CTECTBEHHBI 0TOOD, IBUKYIIHHA OTOOD,
CTaOMIM3UPYIOMNN 0TOOD, pa3phIBAOIIHI OTOOpP, TTOTOBOM
oTOOp. XapakTepru30BaTh €CTECTBEHHBIH OTOOpP KaK
BIDKYIIYIO M HAIPABJISIFOLLYIO CHITY 3BOJIIOLIUH, €0
dhopmbl. Paznmuyate ¢opMBI ecTecTBEHHOr0 0TOOpa B
MONYJISIUMAX, IPUBOAUTE IPUMEPHI 1CHCTBUS B OIS LIUSAX
(hopm ecrecTBEHHOr0 0TOOpa. OOBSACHATH MPEATIOCHUIKH U151
efCTBHSI MBIKYIIEH U cTaOmM3upyomei gopm
ecTecTBeHHOro 0T00pa. CpaBHUBATH (POPMBI €CTECTBEHHOTO
0TOOpA, enaTh BEIBOJBI Ha OCHOBE cpaBHeHUs. [IpuMeHaTs
MMEIOLIeCs: 3HAHUSI O €CTECTBEHHOM 0TOOpE IS
00BACHEHHNS IPOLIECCOB, MPOUCXOSIINX B MOMYJISLUIX
BUJIOB OPTaHHU3MOB.

https://resh.edu.ru/

udposoit oOpa3zoBaTeabHBIN
KoHTeHT: hittps://educont.ru/
Menuateka [IpoceeleHus
https://media.prosv.ru/content/



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

2.4. | [IpucnocobaeHHOCTD coJiepskaHue TEPMHUHA TPUCTIOCOOIEHHOCTh OPraHU3MOB JIP
OpraHM3MOB Kak (amanrans), apoMmopdo3, HanoaAanTamusl.
pe3ynbTaT [IprBOANTH KOHKPETHBIE MPUMEPBI IPUCTIOCOOTIEHUH
MHUKPO3BOIIOLIH. opranu3mMoB (Mopdonorudeckue, pU3noIOrHIecKue,
JlabopaTopnas pabora OroxuMuyeckue, nmopeaeHueckre). OObSICHITh MEXaHHU3M
«[Ipucnocobnenus BO3SHHKHOBEHUS TIPUCTIOCOOJICHUH Y OpraHU3MOB.
OpPraHU3MOB U UX [TpuBoaMTH IpHMEpPHI apoMOp(H030B U HIUOATATITAIINN Y
OTHOCHTENbHAs [pacTeHHii U )KUBOTHBIX. OOBICHATE PO apoMOp(}h030B B
1enecoo0pa3HoOCTh. OCBOCHWU OpraHW3MaMH HOBBIX Cpell OOUTaHMsL.
JlaGopaTopHas pabora OOBSACHATH POJIb UIAMOAAAITAIINIA B TPUCIIOCOOICHUH
«Uzyuenne apomop o308 OpPraHU3MOB K KOHKPETHBIM YCIIOBHSM CPEIIbI.
W UIMOAJaNTalui y /loka3pIBaTh OTHOCUTEIBHBIN XapakTep
pacTeHHid U KUBOTHBIX) PYCIOCOOIEHHOCTH W IPUBOJUTH IPUMEPHI
OTHOCHUTEIBLHOCTH aJlallTalui.
2.5 [Bup, ero kpurepuu u PackpriBaTh coepkaHue TEPMUHOB U IIOHSITHIL: BUJ, JIP Poccuiickas anexkTpoHHasl IKoNa:
cTpykrypa. JlaboparopHas KPUTEPUHU BHIA, TIOTUMOP(PH3M, BUIbI-IBOMHUKH, apea, https://resh.edu.ru/
pabota «CpaBHEHHE BUIOB SKOJIOrryecKasi HUIIA, MOMYNIANNS, BUAOBOW KapHUOTHII, [Tudpopoit 0Opa3oBaTeIbHbIH
10 MOP(OIIOTHYECKOMY KOCMOITOJIUTBI, SHJEMHUKH, TTOIBU/IbI, SKOTHIIBL. koHTeHT: https://educont.ru/
KPUTEPULO» XapakTepru3oBaTh KpUTEpUH BHIA (MOP(HOIOrHYECKHIA, Menuareka IIpoceelenus
reHEeTHYECKH, ONOXMMHUYIECKHH, TeorpaduIecKuid, https://media.prosv.ru/content/
PKOJTOTHICCKUH, OMOXUMUICCKIH ).
OOBsICHATE HEOOXOAUMOCTb UCIIONb30BaHUsI BCEH
COBOKYITHOCTH KPUTEPHUEB JJIS ONPEIEIIEHUS] BUIOBOH
MPUHAIEKHOCTH OpraHu3Ma. llepedncnsaTe OCHOBHBIE
BHYTPUBUIOBbIE TPyNMUPOBKH. OOBSICHITH MPUIUHBI
CYIIIECTBOBAHUS MOHO- ¥ TIOJTUTHITHYECKAX BHIOB.
CpaBHUBATH BHJBI 110 MOP(OIOTHIECKOMY KPUTEPHIO
2.6. |BumooOpa3oBaHHe Kak PackpbiBaTh cofiepkaHUE TEPMUHOB U TTOHSITHI: MenTanbH | Poccuiickas aiekTpoHHas 1IKoja:
pe3yabTart BHI000pa3oBaHue, N3OSN, KODBOIIOLHS. as kapra | https://resh.edu.ru/
MUKpPO3BOMOLMH. CBA3b XapakTepu3oBaTh BHI000pa30BaHUE KaK PE3yabTaT Hudposoi 00pa3oBaTeNbHEIH
MHKPOSBOIIOIIAN U MUKpO3BOMOA. OOBSCHATH POITb U3OISALIUN B KoHTeHT: https://educont.ru/
PITHUAEMUOIOTHT 00pa30BaHNY HOBBIX BUJIOB. XapaKTePU30BaTh PA3IINYHBIE MenunaTeka [Ipoceemenus|
CIIOCOOBI BUI000pa30BaHus (aJIOMATPHYECKOE, https://media.prosv.ru/content/
cumnaTpuieckoe). [[puBoauTh KOHKpPETHBIE TPAMEPHI
BUJI0B, 00Pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMH.
[IpuMeHsATh 3HaHUS CIIOCOOOB BHI000pa30BaHUS IS
00BSICHEHUS TPUYUH MHOTOOOpa3Hsi BUJIOB.
OOBSACHSATH BOSHUKHOBEHHE YCTOWYHMBOCTH ITATOT€HOB K
AHTHONOTHKAM
3. [Tema «Maxkpo3Boronus PackpriBaTh copepikaHue TEPMUHOB U OHSITHIA: OueHounbl| Poccuiickas 31eKTpOHHAs LIKOMA:
U eé pe3yabTaThbD) MakposBouTIoLS ((UiIorenes), mepexoaHsie GopMBI, i1 ucT https://resh.edu.ru/

(1)I/IJ'IOFCHCTI/I‘{CCKI/IG pAAbL, ITAJICOHTOJIOTI .

Ludpoaoit 00pazoBaTeNbHBIN
KOHTEHT: https://educont.ru/
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3.1. [MakposBoIOLHsL. XapaKTepru30BaTh MaKpOIBOIIONHIO KaK HAABUAOBYIO Menuareka [TpocBemenust
[laneonTonornyeckue PBOJIIOLHMIO 00pa30BaHMs KPYITHBIX TAKCOHOMHYECKUX https://media.prosv.ru/content/
METO/bI U3y4CHHS enuHul. OOBSCHATH 3HAYCHUE MTaJICOHTOIOTMYECKUX
BOJIOLIMH VCCTIeOBaHU [T OMy4YeHHs (DaKTOB BONIOLUN

opranu3moB. [I[pHBoAUTE MPUMEPHI OPraHU3MOB,
OTHOCSIIIMXCSL K TIEPEXOJHBIM (popmam.

HazbiBaTh rpynmbl OpraHu3MoB, Jjsl KOTOPBIX
BOCCTaHOBIICHBI (PHIIOTCHETHYECKUE PSIBL.

CpaBHHMBATH MPOLIECCHl MAKPOIBOIIOIMH U MUKPOIBOJIIOLIUT

3.2 |Buoreorpaduueckue PackpeiBaTh conep:kaHue TEPMUHOB U IIOHSTHIA: TECT Poccuiickas aneKkTpoHHasl IIKONa:
METO/TbI M3yUCHUS Ouoreorpadusi, SH1eMUKH, peTUKThl. OOOCHOBBIBATH https://resh.edu.ru/

PBOJIIOLIUU 3HayeHue Ororeorpaduu Ut N3yIeHUS IBOIOIUN Ludporoit 00pa3oBaTeNbHBIH
opranu3moB. I[lepeuncars Ouoreorpaduueckue 06IacTu KOHTEHT: https://educont.ru/
3eMIIn ¥ OOBSICHATH IPAYUHBI UX BBIJICTICHHUS. Menuareka [MpocBemienvst
CpasuuBaTh Gopy u (ayHy MaTEPUKOB M OCTPOBOB, https://media.prosv.ru/content/
[pACTEHHsI U )KHBOTHBIX Pa3HBIX OMOreorpaguueckux
obnacteit. [[pUBOANTE MPUMEPHI PETUKTOBBIX OPTaHU3MOB,

BUJIOB-IHAEMHUKOB. OOBSICHATH PUYUHBI COXPaHEHUS BUJIOB
PHJIEMHKOB U (OKHUBBIX HCKOIAEMBIX).
3.3. [OMOpuonornyeckue u PackpriBaTh coepKkaHUE TEPMUHOB U IIOHSITHIA: YerHpii | Poccuiickast 31eKTpOHHAs IIKOJIA:

CpaBHUTEIBHO-
MOP(OTOTHIECKIE METOTBI
M3yUYCHHS YBOIIOIINN

PMOpHOITOrHst, MOPQOIOTHs, TOMOJOTUYHBIC U aHATOTUIHBIC
OpraHbl, pyJMMEHTHI, ATABH3MbI, OHOXUMHYECKAS
roMoIorusi. XapakTepru3oBaTh IMOPHOIOTHIECKHE,
CpaBHUTEIBHO-MOP(OIOrHIECKUE, MOJIEKYISIPHO-
FeHEeTUYeCKHe, OMOXNMUYECKHEe, MAaTEMaTUIECKIE METOIbI
3ydeHus >Boorui. OOBICHITH 3HaYeHHE IMOPHOIOT HH,
CpPaBHHUTEIBHON MOP()OIIOTHH, MOJEKYIISIPHONW TeHETHKH,
oroxuMuy OMOMH(MOPMATHKH TSI U3YIEHHUS SBOIIOIIUI
opranu3moB. OnennBath BKiIaa A. O. KoBaneBckoro B
Pa3BHUTHE SBONMONMOHHOTO yaeHus. OMuckBaTh
TEeHETUIECKHE MEXaHU3MbI BONIOINH OHTOTE€HE3a U
[TOSIBJICHUS YBOJIOIMOHHBIX HOBIIIECTB.

[[prBOIUTH TPIMEPHI ATABU3MOB U PYAMMEHTAPHBIX
OpPTaHOB Y PAa3IUYHBIX OPTAHU3MOB U OOBSICHATH TPUUYMHEI
WX MosiBiieHUs. [[pUBOMMTE IpUMEPHI TOMOJIOTUYHBIX H
AHAJIOTMYHBIX OpraHoB. CpaBHUBATH CTPOCHUE OPTAHOB y
OpPTaHU3MOB Pa3HBIX CHCTEMAaTHYECKHUX TPYIIIL.
[IpuBOIUTH TPUMEPHI OMOXMMHYECKON U TEHHOU
romomnoruu. O1ieHnBaTh 3HaYeHUEe OMOMH(DOPMATHKH s

M3YUCHUSL 3aKOHOMepHOCTCfI OBOJIFOIIUH.

oITpocC

https://resh.edu.ru/
Hudporoii 06pazoBaTeabHBII
KoHTeHT: https://educont.ru/
Menuateka [IpocBenieHus
https://media.prosv.ru/content/
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3.4.| O0mre 3aKOHOMEPHOCTH | 2 PackpbIBaTh copepKaHie TEPMUHOB M IOHSTHIA: CMEHA Onenounsl| Poccuiickas 3mekTpoHHast IIKOMa:
SBOJIOLMH (yHKLIUI OpraHoB, HEOOPaTUMOCTH SBOJIOIMH, aJalITUBHAS [ JIUCT https://resh.edu.ru/
[paauanys, HepaBHOMEPHOCTh TEMIIOB BOJIOLINH, Ludporoit 0Opa3oBaTeIbHbIHI
uepe0BaHUE TIIaBHBIX HATIPABIICHHUIA YBOJIOIUH, koHTeHT: https://educont.ru/
AHaTU3MPOBATh NPUYMHBI YepPEIOBAHUS TTIABHBIX Menuarteka [IpocBenienus
HAIPaBJICHUH BOMOLNH. [IpHBOIUTE PUMEpPBI https://media.prosv.ru/content/
MIPOUCXOXK/ICHUSI OPTaHU3MOB OT HECTICIIUAIN3UPOBAHHBIX
MPEIKOB ¥ UX MIPOTPECCHPYIONICH CTIeUAT3AIHH.
OOBSCHATH TPUYMHBI HEPABHOMEPHOCTH TEMITOB 3BOJIIOIUH.
[TpuBOIMTH IPUMEPHI AAANITHBHON Palalliil y OPTaHU3MOB.
OOBSICHATH TPUUMHBI HEOOPATUMOCTH 3BOJIIOIIUH.
4. | Tema «IIpoucxoxaenne |15 PackpebiBath copiep:kaHue TEPMUHOB U TIOHSITHI: YcerHbiil | Poccuiickas 3J1€eKTpOHHAS IIKOJIA:
W pa3BUTHE KU3HH HA KpeallMOHU3M, BUTAJIN3M, TTAHCTIEpMHsI, a0HOTeHe3. orpoc https://resh.edu.ru/
3emuie» M3narate HaydHbIE TUIIOTE3bl U TEOPUU IIPOUCXOKICHUS Ludporoit 0OpazoBaTeIbHbIHI
4.1.[Curnore3sl BOSHUKHOBEHUS | 2 »ku3HK Ha 3emute. OuenuBarh Bkiaaa . Penu, JI. koHTeHT: https://educont.ru/
PKU3HH Ha 3emiie Cnamnanrnany, JI. [lactepa B hopMupoBaHre HAyIHBIX Menmateka [IpocBenieHus
B3TJISAIOB HA MPOMCXOXKICHUE )KIU3HA Ha 3eMIIe. https://media.prosv.ru/content/
[epeuncnsaTe craauu pa3BUTHS KHU3HU HA 3eMIle, COTJIACHO
TeopHH OMOII0D.
4.2 |OcHOBHBIE 3TaIBI 2 PackpriBaTh conepxaHue TEPMUHOB U IOHSITHIA: MenTans | Poccuiickas 31eKTpoHHAs IKOJIA:
HEOpraHMYECKOM Te0JIOTHYECKAst DBOJIOIHS, XUMHYECKast DBOJIOIHS, Has kapra| https://resh.edu.ru/
PBOJTIOIIUN a0MOreHHBIN CHHTE3, IEPBUYHAS aTMOCcdepa, udposoit 0Opa3oBaTeIbHBIN
KOAIlepBaTHBIC KAILIIH, PUOO3UMBI, TPOOUOHTHI. koHTeHT: https://educont.ru/
XapakTepu3oBaTh OCHOBHBIE 3Tallbl XUMUYECKOU Menuateka [IpocBeneHus
sBosronMK. HaszsIBaTh XMMHUYECKHUM COCTAB TIEPBUYHOMN https://media.prosv.ru/content/
atMocdepsl 3emiu. OreanBath Bitan C. Mumepa, I
Opwu, T. Yeka, Y. I'nnbepra B hopMupoBaHUE HAYIHBIX
B3TJIS/IOB HA MPOUCXOXKICHHE KU3HU Ha 3eMIIe.
OnuceiBaTh yCIOBUS, HEOOXOIMMBIE IJIsT aOHMOTEHHOT O
CHHTE3a OpraHNYecKuX coequHeHnid. [IpuBoanTh mprMepsl
MOJIEKYII, Y KOTOPBIX BOHHUKIIM MPOIIECCH TEHETHIECKOTO
KOIUPOBaHUS U (DepMEHTATUBHAS aKTHBHOCTb.
O0G0OCHOBEIBATH HEBO3MOXKHOCTH TIOBTOPHOTO
BO3HUKHOBEHUS KXU3HU HA 3eMJIe.
4.3.| Uctopus 3emsn u Meronsl | 1 PackpeiBaTh conepxaHne TEPMUHOB M TTOHSATHIA: JIP Poccuiickas anexkTpoHHas IKoIa:

€€ U3y4eHHs.
JlaGoparopHas pabora
«M3yuenne u onucaHue
HCKOIAaeMbIX OCTATKOB
JPEBHUX OPTraHU3MOBY.

TeOXpPOHONIOTHA (OTHOCHTENIbHAS, a0COMOTHA),
OKaMEHENOCTH, METOJIbI TEOXPOHOJIOTHH,
TEOXPOHONIOTHYECKAs IIKAA: DOHBI, SPbI, TEPHOJIBI, STIOXH.
XapakTepu3oBaTh METOJIbI U3YYCHUS UCTOPUH 3EMITH.
[lepeuuncnars pa3aenbl Te0OXPOHOIOTHIECKOM MIKATIBI.
OneHnBaTh 3HAYCHHE UCKOITAEMBIX OCTATKOB JUTSI H3yYECHUS
HCTOPHUY pa3BHUTUS XU3HH Ha 3emite. OOBSACHATH XapakTep
pacnpezieNieHrsi HCKOMaeMbIX OCTATKOB B 3eMHOH KOpe.

https://resh.edu.ru/
Hudposoii oOpa3zoBaTenbHBINH
KkoHTeHT: https://educont.ru/
Menuateka [IpocBeleHus
https://media.prosv.ru/content/
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CpaBHI/IBaTL METOBI a0COIIOTHOH U OTHOCHUTEIILHOM
TCOXPOHOJIOIUH.

4.4.| HauanpHbIe 3TaIbI PackpeiBaTh conepxaHne TEPMUHOB U TTOHITHIA: Menrans | Poccuiickas anekTpoHHas MIKoa:
OpraHNYEecKOi SBOTIOLIH «MOCTIEHUH YHUBEPCAILHBINA OOLIHI TTPETOK, Has kapra| https://resh.edu.ru/
OJTHOKJIETOYHBIE OPTaHU3MBI, IPOKAPUOTHL, 3YKAPUOTHI, Ludporoit 0Opa3oBaTeIbHbIH
cuMOuoreHe3. XapakTepru3oBaTh Ha4a IbHBIC dTaIlbl koHTeHT: https://educont.ru/
OpraHu4eckoi 3Bontounu. 1 IpuBoANTE TPUMEPHI Menuateka [IpocBenieHus
apOMOp(bO3OB NEPBBIX OJHOKJICTOYHBIX OPTaHHU3MOB. https://media.prosv.ru/content/
XapakTepu30BaTh OCHOBHBIE MIOJIOXKEHHS U JOKa3aTeIbCTBA
TUIOTe3bl cUMONOrene3a. Jloka3pBaTh MOTYaBTOHOMHOCTh
MUTOXOHAPHUH U MJIACTU, UX MPOUCXOXKJIEHUE OT
MIPOKAaPHUOTHYECKUX KJIETOK. /lenaTh BBIBOJBI O 3HAYEHUU
BO3HUKHOBEHHUS (DOTOCHHTE3a, (HOPMUPOBAHUS SApa JIJIs
JANbHEHNIIIEro pa3BUTHS KU3HU Ha 3eMIIe.
XapakTepru30BaTh THIIOTE3BI MPOUCXOXKICHHUS] BUPYCOB.
4.5.| OBomonus SyKapuoT PackpriBaTh conepxaHue TEPMUHOB U IOHSITHIA: MenTans | Poccuiickas 3jIeKTpOHHAs LIKOJIA!
HPOKAPUOTHI, 3YKAPUOThI, MHOTOKJICTOYHOCTb, Hast kapra| https://resh.edu.ru/
ClieMaIn3alus KIETOK, BUPYChl. XapaKTepru30BaTh udposoit oOpa3oBaTeabHBIN
HPOUCXOKICHUE MHOTOKJICTOYHBIX OPraHU3MOB. koHTeHT: https://educont.ru/
CpaBHUBaTh OCOOCHHOCTH JyKAPUOTUIECKUX U Menuateka IpocBemnienns
MIPOKAPUOTHYECKUX OpraHu3MoB. Ha3pIBaTh OCHOBHBIE https://media.prosv.ru/content/
apoMop( 036l IYKApUOT M OIICHUBATh UX 3HAUCHHE JUIS
JTATbHENTIIEr0 Pa3BUTHS KU3HU.
4.6.| OcHOBHBIE 3TallbI PackprbiBath copiep:kaHue TEPMUHOB U TIOHSITHI: [P Poccuiickast 351eKTpOoHHAs MIKOA:
SBOJIOIMH PACTUTEITLHOTO BOJOPOCIIH, PUHHO(DHUTEI, MXH, TAIIOPOTHUKOOOPa3HEIE, https://resh.edu.ru/
mupa. IlpakTudeckas CEMEHHBIE MarOPOTHUKH, TOJIOCEMEHHBIE, Hudporoii 06pazoBaTeaLHBII
pabora «/3y4yeHue ITOKPBITOCEMEHHBIE, OECITON0E TIOKOIEHHE (CITOPOGhHT), koHTeHT: https://educont.ru/
0COOCHHOCTEH CTPOCHUS oJI0BOE TIOKONeHne (ramero¢ur). IlepedncnsaTe OCHOBHBIC Menmateka [IpocBeneHus
pacTeHuil pa3HbIX 3Tarnbl 3BOJIONMHU pacTUTENbHOr0 Mupa. Ha3piBaTh https://media.prosv.ru/content/
OTJETIOBY OCHOBHBIE apoMOP(O3bI PACTEHHUI U OLIEHUBATH UX
HBONIOIMOHHOE 3HaueHne. CpaBHUBATh OCOOCHHOCTH
CTPOEHUS PacTeHUIl pa3HbBIX OTAEIIOB.
4.7.| OCHOBHBIE ATAITBI PackpriBaTh comep:kaHue TEPMUHOB U OHSITHIA: MenTansH | Poccniickast 31eKTpOHHAs LIKOJA:
SBOJIIOLIUH KUBOTHOI'O MpocTeiIe, MIACTUHYATHIC, KUIICYHOMOIOCTHBIE, ast kapta | https://resh.edu.ru/

mupa. [Ipakrndeckas
pabora «/3y4yeHue
0COOEHHOCTEH CTpOeHUs
MTO3BOHOYHBIX YKUBOTHBIX»

IIJIOCKUEC YCPBU, YWICHUCTOHOI'UC, pBI6BI, 3€MHOBO/IHEBIC,
MMPECMBIKAOIIUECH, ITULIBI, MIICKOIIUTAOIIUEC, SKTOACPMA,
OHTOACPMA, ME30JCpMa, IBYCTOPOHHASA CUMMCTPU,
TCIJIOKPOBHOCTD. HepeLII/ICJ'IHTB OCHOBHBIC 3TaIlbl
9BOJIFOHUHU JXUBOTHOI'O MHUpaA. Ha3wiBaTh OCHOBHEIE
npeaaarrTanuu, CITIOCOOCTBOBABIIINE BbIXOAY KMBOTHBIX Ha
Cymry. OL[GHI/IBaTB 3HAYUYCHHC pA3BUTUSA HepBHOﬁ CUCTEMbI
JJIA HpI/ICHOCO6HCHI/I${ JKMBOTHBIX K YCJIIOBUSIM

udposoii oOpa3zoBaTeabHBIN
koHTeHT: https://educont.ru/
Menuateka [IpocBeleHus
https://media.prosv.ru/content/
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okpyxaromieit cpenbl. OOBICHITh TPUYUHBI
3BOJTIOLIMOHHOTO PACI[BETa HACEKOMBIX, KOCTHBIX PBIO,
MITUL, MJICKOMTUTAIOIINX.

4.8.

PasButue xu3nu Ha 3emiie

PackpeiBaTh conepxaHue TEPMUHOB U MTOHATHNA: apxei,
apxe0aKTepHuH, IIMaHO0aKTEPHUH, IPOTEPO3OH, MAIEO30H,
KeMOpUH, OPIOBUK, CHITYp, IEBOH, KapOOH, IiepMb, [1aHres,
Teruc, TpunoOUTHI, pUHUOMUTHI, PAKOCKOPITHOHEI,
NaHIWPHBIE PHIOBI, KOTHIIO3aBpBI, ME3030H, | OH/IBaHa,
JlaBpa3us, Tpuac, ropa, Mejl, XBOWHbIE, THHKTOBBIE,
CaroBHUKOBBIE, OETIEMHUTHI, AMMOHUTEI, TUHO3aBPHI,
apXEONTEPUKC, TOKPHITOCEMEHHBIE, KAWHO30M, MMAJIEOTEH,
HEOT'€H, aHTPOIIOT'€H, MAaCCOBOE BEIMHPAHHUE.
XapakTepu3oBaTh pa3BUTHE KU3HU Ha 3eMIIe IO ApaM U
nepuosaM. Y CTaHaBJIMBATh 3aBUCHMOCTh MEXIY
Te0JIOrMYECKUMHU TPOLIecCaMy, U3MEHEHHSIMH KJIMMaTa u
MpoIIECCaMHU B KUBOM MIPUPO/IE.

OOBACHATH TPUIMHBI PACIIBETa CUCTEMATHIECKUX TPYII
OpPTaHU3MOB B PA3INYHBIE SPBI U IEPUOIBI.
AHanM3UpPOBaTh MPUYUHBI U CIEICTBUS MACCOBBIX
BbIMHUpaHuil. Ha3piBaTh OCHOBHBIE apOMOP( O3Bl PacCTEHU I
Y )KUBOTHBIX. [I[pHBOANTE TIPHUMEPHI MIEPEXOIHBIX HOpM
OpPraHu3MoB. AHaIM3UPOBATH MTYTH PEIICHUS TTPOOIEMBI
coXpaHeHHs1 OMopa3Ho0Opasus Ha 3emiie

Jlornueck
asa
Lernouka

Poccuiickas 35eKTpoHHAas mKona:

https://resh.edu.ru/

[udposoii oOpa3zoBaTeabHBIN

koHTeHT: https://educont.ru/
Menuateka [IpocBenienus

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

4.9.

CoBpeMeHHas CUCTEMA
OpPraHUYEcKOro MHpa

PackpriBath comepikaHue TEPMUHOB U TIOHATHIA: OaKTEepHH,
apxew, BBICIIINE PACTeHNs, 3eEHBIE BOJIOPOCIH, OarpsiHKH,
Oypble BOJOPOCIH, MOXOBH/IHBIE, TATIOPOTHHKOBHTHBIE,
XBOIIEBUIHEIE, TUTAYHOBHTHBIE, TOJIOCEMEHHBIE,
ITOKPBITOCEMEHHBIE, POTUCTHI, KAIIIEYHOIIOIOCTHBIE,
IIJIOCKK € YEePBH, KPYTIIbIE YePBH, KOIbYATHIE YEPBH,
YIEHUCTOHOTHE, MOJUTFOCKH, UTIIOKOXKHE, XOP/IOBEIE,
TpUOBL, JINITAWHUKH, BUPYCHI. XapaKTepHU30BaTh
COBPEMEHHYIO CHCTEMY OpraHMYeCKOT0 MHUpPa; Ha3bIBaTh
OCHOBHBIE CHCTEMaTHIECKHE TPYIIITBI OPTaHU3MOB.
OOBACHATH TPUHITUIBI KIacCU(UKAIIUN OPTaHIN3MOB.
[lepeuncnars OCHOBHBIE IPU3HAKH MTPOKAPHOT, PACTEHUH,
JKUBOTHBIX, TPHOOB, KPAaCHBIX U OYPBIX BOIOPOCIEH.
[IpuBOIUTH TPUMEPHI MTPECTABUTENEH OCHOBHBIX
CHUCTEMAaTUYeCKUX TPy OPTaHU3MOB.

MenTainb
Has
Kapra.

Poccuiickast 351eKTpOHHAs MIKOA:

https://resh.edu.ru/

Hudporoii 06pazoBaTeabHBII

koHTeHT: https://educont.ru/
Menuateka [IpocBenieHus

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

Tema «IIpoucxoxaenne
YeJIOBeKa —
AHTPONOTeHe3»
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5.1.| AaTpononorus — HayKa o PackpeiBaTh conepxaHie TEPMUHOB U TTOHSITHIA: VYerusiit | Poccuiickas anekTpoHHas MIKOMa:
YeloBeKe AHTPOIOJIOTUs1, MOP(OJIOTHsI, aHTPOIIOTeHE3, oIpoc https://resh.edu.ru/
AHTPOINOMETPUS, PEKOHCTPYKIINSL, apXEOTIOTHs, Lndporoit 0Opa3oBaTeIbHbIHI
sTHorpadus. Ha3eiBaTh pa3iensl v 3a1a4u aHTPOIIOIOT HH. koHTeHT: https://educont.ru/
XapakTepu3oBaTh METO/IbI aHTPOIOJIOIMH U CPABHUBATH MX Menuateka IIpocsemienus
MKy co00ii. BBIZEsATh BOITPOCH! IBOJIOIUY YEIOBEKA, https://media.prosv.ru/content/
UCCllelyeMble TIPY MTOMOILM PA3INYHBIX METO0B
5.2.| Pa3Burue npeacraBieHnit PackpriBath conep:xaHue TEpPMUHOB U IIOHSTHIA: TECT Poccuiickas aneKkTpoHHasl IKONa:
0 TIPOUCXOXKICHUT aHTpOIIOreHHAas Teopus, TpyAoBas Teopus, Homo sapiens. https://resh.edu.ru/
YeJI0BEKa OnenuBath Bkiajg Y. [lapBruHa B pa3BUTHE NpeENCTaBIECHUN Ludporoit 0OpazoBaTeIbHbIHI
0 TIPOHMCXOXK/ICHUH YelloBeKa. ApPryMEHTHPOBAHHO KoHTeHT: https://educont.ru/
KPUTHKOBATH PETUTHO3HBIE TIPEACTABIECHUS O Menuateka [IpocBemienus
MPOMUCXOKACHNH YEIOBEKa C MO3UIIMHU €CTECTBEHHBIX HAYK. https://media.prosv.ru/content/
XapakTepu30BaTh HAYUYHbIE TEOPUH MTPOUCXOXKICHHUS
YeJI0BeKa.
5.3.| Mecro 4enoBeka B PackpbITh conep:xaHue TEPMUHOB U MOHATHN: pyIuMeHThl | JIP Poccuiickas anexkTpoHHas IKona:
CHCTEME OPTaHUYECKOr0 y 4eoBeKa, aTaBU3Mbl Y YelIOBEKA, MPIMOXOXKICHHE, https://resh.edu.ru/
mupa. JlabopaTtopHas BTOpasi CHTHaJIbHAs cuctema. OnpenensiTsh udposoit oOpa3oBaTeabHBIN
pabora «M3ydeHne CHCTEMATHIECKOE TIOIOKEHIE YETTOBEKA B OPTaHMYECKOM koHTeHT: https://educont.ru/
0COOCHHOCTEH CTPOCHUS Mupe. BBISIBIISATE 4epThl CXOICTBA U Pa3JIMuMs YeIoBeKa U Menuateka [IpocBenieHus
CKeJIeTa 4YeJIOBEKa, JKUBOTHBIX. XapaKTEpU30BaTh CBUJIETEIHCTBA CXO/ICTBA https://media.prosv.ru/content/
CBSI3aHHBIX C YeJoBeKa M KMBOTHBIX (CpaBHUTEIBHO-MOpPdoIorniaeckue,
TIPSMOX 0K ICHH €M)» AMOPHOIOTHIECKIE, (PU3HOIOT0-OMOXUMUYIECKHE,
noseaeH4eckue). [IpuBoauTh npuMepsl aTaBU3MOB U
PYAUMEHTOB y yenoBeka. OnuChIBaTh MPU3HAKY YENOBEKa,
chopMHpOBaBIIIHECS B CBS3U C APEBECHBIM 00pa30M KU3HH
MIPEKOB U MPSIMOXOXICHUEM. BBIABIATh IPUYHHEI
0COOEHHOCTEH CTPOCHNUS Yepera YeIoBeKa [0 CPAaBHEHUIO C
YeIIOBEKOOOPa3HBIMH 00C3bIHAMH.
CpaBHUBaTh OPYIUNHYIO ACSITEIBHOCTh YEJIOBEKA U
JKUBOTHBIX. CpaBHUBATh 0COOEHHOCTH BBICIIEH HEPBHOM
JIESITENbHOCTH YEJIOBEKA U KHBOTHBIX
5.4.| JIpmwKkytue cribl PackpriBaTh comep:kaHue TEPMUHOB U OHSITHIA: MenTans | Poccuiickast 3eKTpoHHAs MIKOJIA!
(akTopsl) aHTpOMOreHe3a HACJICICTBEHHAS U3MEHYHBOCTh, €CTECTBEHHBIH 0TOOP, Has kapTa| https://resh.edu.ru/
OpyIuiiHas AEATENBbHOCTD, TPYIIIOBOE COTPYAHUUYECTBO, Lndposoit oOpa3oBaTeIbHbIHN
ob1ieHue, peub. XapakTepu30BaTh JBHKYIIUE CHITBI koHTeHT: https://educont.ru/
aHTpOIIOreHe3a: OMOJIOTNYECKUE U COLTMANIbHBIC Menunateka IIpocsemenus
5.5.| OcHoBHBIE cTaIUH PackpriBath comepkaHue TEPMUHOB U OHSITHIA: TECT https://media.prosv.ru/content/

AHTPOIIOI'CHE3a

aBCTpalonuTeK, Yenosek ymenslil, HenoBek
npsMoxoaimui, Yenosek refiaensoeprckuii, Yenoek
HEaHJIepTaIbCKUM, KPOMaHbOHELl, IEHUCOBCKUI YETIOBEK,
UenoBek pa3yMHbI COBPEMEHHOIO TUIIA, MAJEOr €HETHKA.
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XapakTepu3oBaTh OCHOBHBIE CTaJUX AHTPOIOTEHE3a.
BrIsBIATE NPOrpECCUBHBIE YEPTHI, MTOSBUBLLIUECS Y
MPEAKOB YEI0BEKA Ha Pa3HBIX CTaAMSIX AaHTPOIIOI€HE3A.
IIpuBonuThs IPUMEPHI MPEACTABUTENIE OCHOBHBIX CTaIUi
AHTPOMNOre€HE3a: ONUCHIBATh UX aHTPOIIOMETPUUECKUE
JlaHHbBIE, 00pa3 )KU3HU U OPYIUS TPY/Ia.

CpaBHHUBATh MPEACTABUTENECH OCHOBHBIX CTaIUN
AHTPOIIOTE€HE3A.

5.6.| DBomonus PackpriBath conep:xaHue TEpPMUHOB U IIOHSTHIA: VYerubiii | Poceniickast a1eKTpOHHAS MIKOJIA:
COBPEMEHHOTO MYTaIlMOHHBIHA MpoLIecc, TOMUMOP(PHU3M, TOMYISIIUOHHBIE | OMPOC https://resh.edu.ru/

YeJIoBeKa BOJIHBI, Jipeiid reHoB, Murparus, «3GdeKT OCHOBaTEIS. Ludposoit oOpazoBaTeIbHBIN
XapakTepu3oBaTh POJib €CTECTBEHHOTO 0TOOpA B KoHTeHT: https://educont.ru/
HOMYJISIHUSX COBPEMEHHOT'0 YeIOBEKa. Menunateka IIpocBerieHus
Or1ieHUBATE POJIb MYTAIIMOHHOTO TIPOIIECCa, https://media.prosv.ru/content/
HOMYJISILIMOHHBIX BOJIH, Jipeiia reHoB, MUTpalny,
«(hdexra ocHOBATESN» B IBOJIIOLUU OMYJISALIUAN
COBPEMEHHOT0 YeioBeKa. [IpuBOUTh pUMeEphl (PaKTOPOB,
CIOCOOHBIX BBI3BATH MOIMYJISIIIMOHHBIC BOJHBI B 3BOJIOIINN
COBPEMEHHOT0 YeJIOBEKa

5.7.| YenmoBeueckue pachl. PackpriBaTh conep:xaHue TEPMUHOB U IIOHATHIL: paca, Mentans | Poccuiickas 3j1eKTpOHHAs HIKOJIA!
MexXIMCIUTLTHHAPHEIC pacorenes, pacusM, COUAIBLHBIN TapBUHHI3M. Has kapra| https://resh.edu.ru/

METO/Ibl aHTPOMOJIOTHUH. XapakTepu30BaTh MPU3HAKK OOJIBIIMX PAC YEIOBEKA: udposoit 0Opa3oBaTeIbHBIN
[Mpaktudeckas pabora €BPOIIEOHTHOM (€Bpa3HiiCKOi ), aBCTPAIIO-HETP O THOMN koHTeHT: https://educont.ru/
«M3yuenne (?KBaTOPHAIIBHOI ), MOHTOJIONTHOM (a3MaTCKO- Menmateka [IpocBenenus
9KOJOTHYECKHX aAMEPUKAHCKOM). BEISBIISTS IPUYHNHBI BOSHUKHOBEHHS https://media.prosv.ru/content/
aJlanTanyii yemoBeKay 9enoBeYecKuX pac. [IpuBOIUTE MpUMeEpHI alan THBHBIX

MIPU3HAKOB Y MTPEICTaBUTENEH YEeITOBEUECKUX pac.

[TpuBOANTH CBUCTENBCTBA SAMHCTBA TPOUCXOXKICHH

genoBedeckux pac. COmoCTaBiIATh aIal THBHBIC THITBI

J0JEeH ¢ pacoBbIMU NpU3HAKaMHU. JIOKa3bIBaTh HAYUHYIO

HECOCTOSITEINBHOCTh PAaCH3Ma.

6. | Tema «Jxojorusi — HayKa o PackpriBath conepkaHuEe TEPMUHOB U TIOHATHI: S3KOJIOTHS, | TECT Poccniickas 31eKTpoHHas MIKOJIA:
B3aUMOOTHOIICHUAX AyTIKOJIOTHUsI, CHHIKOJIOTHSI, SKOJIOTHSI COOOIIESCTB U https://resh.edu.ru/
OpraHusMoB u HKOCHCTEM, SKOJIOTHSI BHJIOB U MOMYJISIIHIA. [Tudpooit 0O6pazoBaTeIbHbIMI
Ha0praHUIMEHHBLIX XapaKTepu30BaTh OCHOBHBIE STAIBI 3aPOKICHUS U KOHTEHT: https://educont.ru/
CHCTEM C OKpYKarowLei
cpeoii» Pa3BUTHS YKOJIOTHH KaK HayKu. [IpuBOIUTE MpUMeEphI MemfIaTeKa_ [TpocBenieHus

00BEKTOB U3yueHHs dKojoruu. Ha3plBaTh OCHOBHBIC https://media.prosv.ru/content/

6.1 | 3apoxnenue u pa3BUTHE

OKOJIOIrnHn

3ala4u, CTOAIIUNC P y‘léHBIMI/I-C)KOJ'IOFaMH.
VcraHaBIMBaTh B3aMMOCBSI3b SKOJIOTHU C ApyrumMu
HayKaMUu
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6.2 | MeTobl SKOJIOTHH. PackpriBath cogepkaHue TEPMUHOB U MOHATUM: TIosieBbie | JIP Poccuiickast 35eKTpoHHas WKona:
3HayeHne SKOTOTHYECKUX HaOJIOIeHNS], MOHUTOPUHT OKPYKaIOIIECH Cpelbl, https://resh.edu.ru/
3HaHU JUIs YelloBeKa MOZICTTMPOBAHHUE, SKCIIEPUMEHT, IPOTHO3UPOBAHNE. Ludporoit 0Opa3oBaTeIbHbIHI
JlaGoparopHas pabora XapakTepu30BaTh METOJIbI SKOJIOTHH. koHTeHT: https://educont.ru/
«M3yueHre MeTo10B [TpuBOIUTH PUMEPHI TTOJCBBIX HAOIIOICHUH B SKOJIOTUU. Menuareka [IpocBenienus
9KOJIOTHYECKUX BBISIBIIATE 0COOEHHOCTH MOHUTOPUHTA OKPY KAOIIeH https://media.prosv.ru/content/
HCCIIEIOBaHUI Cpeabl KaKk METO/Ia SKOJIOTHYECKUX HCCIIEIOBAHUH.
OO00CHOBBIBAThH 3HAYCHUE HKCIIEPUMEHTOB B
IKOJIOTHUYECKHX HccienoBanuax. CpaBHUBATH
nabopaTopHble U IPUPOAHBIC IKCIIEPUMEHTHI KaK METOJIBI
IKOJIOTHUYECKHUX HccienaoBanmid. OlieHNBaTh 3HAUCHNE
MPOTHO3WPOBAHHS KAK METO/[a SKOJIOIMYECKHX
uccnenoBannii. O0OOCHOBBIBATH HEOOXOJJIMOCTh
9KOJIOTHYECKHUX 3HAHUH JUII COBPEMEHHOT0 YeJIOBeKa
7. | Tema «Opranu3mbl u PackpebiBath cojiep:kaHue TEPMUHOB U TIOHSITHI: YcrHbiil | Poccuiickas 3J1€eKTpOHHAS IIKOJIA:
cpeaa o0uTaAHUSA» 9KOJIOTHYECKH (haKTOp, OMOJOTHUECKUI ONITHMYM, o1poc https://resh.edu.ru/
7.1 | Dxonormueckue GakTopsI OrpaHUYMBAIOIINE (JIMMUTHPYIOIINIT) (aKTop. [Tudpopoit 0Opa3oBaTeIbHbIH
KnaccudurmpoBats skogoruueckne GakTopsl Mo pa3HbIM koHTeHT: https://educont.ru/
OCHOBaHUSM. XapaKTepr30BaTh OOIIHE 3aKOHOMEPHOCTH Menuarexa IIpocBemenus
JIEWCTBHUS DKOIOrHIecKuX (pakTopoB. OOOCHOBHIBATE https://media.prosv.ru/content/
JleiicTBHE 3aKOHAa ONTUMYMa M 3aKOHA OTPaHUYUBAIOIIETO
(akropa. [IpuBOIUTE IPUMEPBI: HILTIOCTPUPYIOIIHE
JleiicTBHE TIpaBUila MUHUIMYMa, OTPaHUIUBAOIIETO
(akTopa, IBpHONOHTHBIX U CTEHOOMOHTHBIX OPTaHU3MOB.
7.2.| AbuoTruueckue PackpbiBaTh copiepkaHre TEPMUHOB U TIOHSITUIA: CBET, JIP Poccuiickas anexkTpoHHas IKona:
¢daxropbl. CBeT Kak (ororepruoausM. XapaKTepru3oBaTh AEHCTBHE CBETA KaK https://resh.edu.ru/
AKOJIOTUICCKHII JKoorudeckoro gakropa. CpaBHHBATE ACHCTBHE Pa3HbIX Hudporoii 06pazoBaTeaLHBII
dbaxrop. Y4aCTKOB COJTHEYHOTO CIIEKTPa Ha OPraHM3MBL. koHTeHT: https://educont.ru/
JlaGopaTopHas BBIABISITE OCOOCHHOCTH CTPOCHHS M JKU3HENCATCILHOCTH Menuateka IIpocBenieHus
pabora «BbisBrieHUE pacTeHHi pa3HbIX SKOJOTHYECKHUX TPYIII MO OTHOIICHUIO K https://media.prosv.ru/content/
MIPUCIIOCOOICHUI CBeTy (CBeTONMOONBEIE, TEHETIOONBBIC, TEHEBBIHOCIUBEIE).

OpraHu3MoOB K
BJIMAHHUIO CBETA»

[IpuBonuTH IPUMEPHI PACTEHUH Pa3HBIX HKOIOTHYECKUX
TPYIII IO OTHOIIEHHIO K CBETY. BBIABIATE 0COOEHHOCTH
CTPOEHHMSI U )KU3HEACSITEIbHOCTH )KUBOTHBIX Pa3HbIX
9KOJIOTMYECKUX TPYIII IO OTHOLIEHHIO K CBETY (IHEBHBIE,
cyMepeuHble, HouHbIe). [IpuBOIUTH pUMEPHI JKUBOTHBIX
Pa3HBIX SKOJIOTMYECKUX IPYII IO OTHOLIEHHUIO K CBETY.
O060cHOBBIBaTh 3HaUeHUE (HOTONEPHUOAU3MA B KUZHH
OPraHU3MOB U VIS IPAKTHKH CEITbCKOTO XO03sIHCTRA.
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7.3.| Abuotnueckue GpakTopsl. PackpbiBaTh copepkaHie TEPMUHOB U TIOHSTHIA: JIP Poccuiickas sneKTpoHHAas IKOMA:
TemmepaTypa Kak TeMIlepaTypa, MOWKUIOTEPMHBIE (XO0JI0AHOKPOBHEIE), https://resh.edu.ru/
9KOJIOTHYECKHU (HaKTOop. roMoioTepMHbIe (TEMIIOKPOBHBIC) OPraHU3MBI, aHAON 03, Ludporoit 0Opa3oBaTeIbHbIHI
JlaGoparopHas pabora 3BPUTEPMHBIC OPTAaHU3MBI, CTCHOTEPMHBIC OPTaHU3MBI, koHTeHT: https://educont.ru/
«BbisiBCHHE TEepMOpEryisiuys. XapakTepu30BaTh JeHCTBHIE Menuareka [IpocBenienus
MPHUCIIOCOOICHU TeMIIepaTypbl Ha OpTaHU3Mbl. BBISBIATE 0cOOEHHOCTH https://media.prosv.ru/content/
OpPraHU3MOB K BIMSHHIO CTPOCHHSI U YKU3HEACATEIbHOCTH TTOMKHUIOTEPMHBIX
TeMIIEpaTypbl» (XOJOAHOKPOBHBIX) 1 TOMOHOTEPMHBIX (TEIIOKPOBHBIX)
KUBOTHBIX. [[pHBOANTE MPUMEpPHI MOWKHUIOTEPMHBIX
(XOJOAHOKPOBHBIX) 1 TOMOHOTEPMHBIX (TEIIOKPOBHBIX)
JKUBOTHBIX. BBISBISTE OCOOEHHOCTH CTPOCHUS
KHU3HEJEATEILHOCTH TEIIOTIOONBBIX, 3MMOCTOMKHUX,
MOpPO30yCTOMYMBBIX PACTEHUU.
[TpuBOAMTH IPUMEPHI TETUIONIOOUBBIX, 3MMOCTOUKHX,
MOpPO30yCTOMYMBBIX PACTEHUU.
[TpuBOIUTH IPUMEPBI IBPUTEPMHBIX M CTECHOTEPMHBIX
OpPraHU3MOB.
7.4.| Abuotndeckue GpaKTopsl. PackpriBaTh conepxaHue TEPMUHOB U IIOHSITHIA: JIP Poccuiickas anexkTpoHHas IKona:
BrnaxxHocTh Kak BJI&KHOCTb, TUAPODUTHI, TUTPOPHUTHI, ME3OPUTEHI, https://resh.edu.ru/
9KOJIOTUYECKHH (PaKTOp KCcepOo(UTHI, )KUBOTHBIC: BOJHbBIE, MIOJYBOIHbIC, HA3EMHbIC. udposoit 0Opa3zoBaTeIbHBIN
JlaboparopHas paboTa XapakTepru3oBaTh JAEHCTBHE BIAKHOCTH KakK koHTeHT: https://educont.ru/
«AHaTOMHYECKUE 9KOJIOTMUYECKOro (akTopa. BeIBisATE 0COOEHHOCTH Menuareka IIpocsenenus
0COOCHHOCTH pacCTCHHI U3 CTPOEHMS U JKU3HENEATEIBHOCTH PACTEHUI pa3HBIX https://media.prosv.ru/content/
Pa3HbBIX MECT OOMUTAHUDY 9KOJIOTMUYECKUX I'PYIII 110 OTHOIIEHHIO K BOJIE.
[IpuBonuTH NpUMeEPHI PACTECHUH pa3HBIX IKOIOTHUECKUX
IPyYIII IO OTHOIIEHMIO K BoJle. BBIsIBIATE aHaTOMHUYECKHE U
(hU3NOTTOTHIECKUE TIPHUCTIOCOOIEHHUS KUBOTHBIX K
HM3MEHEHUIO BOAHOr0 pexuma. [IlpuBoaute npumepst
BOJIHBIX, IOITYBOAHBIX M HA3€MHBIX JKUBOTHBIX
7.5.| Cpenst obuTanus PackpriBath conepxaHie TEpMUHA «Cpea OONTAHUS. VYerawiii | Poccuiickast aeKTpoHHAS MIKOJA:
OpraHu3MOB XapakTepu3oBaTh 0COOCHHOCTH BOJTHOW, HA3EMHO- orpoc https://resh.edu.ru/

BO3AYIIHOH, TOYBEHHOM, TITyOMHHO TTOIIOYBEHHON 1
BHYTPHUOPTaHU3MEHHOU cpex ooutanusi. CpaBHUBATh
(hM3UKO-XMMUYECKUE YCTIOBHSI PA3HBIX Cpell OOUTaHMUSL.
BbISIBIIATE UuepThl NPUCTIOCOOIEHHOCTH OPTaHU3MOB K
OOUTaHWIO B BOJHOMN, HA3€MHO-BO3 IyIITHON, TIOYBEHHOMH,
BHYTPHUOPTaHW3MEHHON cpenax oOUTaHusI.

[IpuBOIMTH IPUMEPHI OPTAHU3MOB, OOUTAIOIIUX B PA3HBIX
cpenax

Hudposoit oOpa3zoBaTeabHBIN
KoHTeHT: hittps://educont.ru/
Menauateka [IpocBemenus
https://media.prosv.ru/content/
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7.6 | Bronmornyeckue puTMBI PackpoiBaTh copepskaHue TOHATHS «OHOIOTHIECKUE MenTains | Poccuiickas 37eKTpoHHAS HIKOJA!
PUTMBID». XapaKTepu30BaTh OCOOCHHOCTH BHEIHHX, Has kapra| https://resh.edu.ru/
BHYTPCHHHX, CYTOUHBIX ¥ TOAMYHBIX OMOJIOTHUECKUX Ludporoit 0Opa3oBaTeIbHbIHI
put™OB. [IpuBOIUTE IpUMEPHI POSBICHUS KoHTeHT: https://educont.ru/
OMONOrMYECKUX PUTMOB Y Pa3HBIX OPraHU3MOB. Menuareka [IpocBenienus
BBISIBIISATE UepThl IPUCTIOCOOIEHHOCTH OPTaHU3MOB K https://media.prosv.ru/content/
CE30HHBIM U3MECHEHHUSIM YCIIOBUH YKHU3HU.
OnuchIBaTh CE30HHBIE SIBJICHUS B )KU3HH OPTaHH3MOB,
pacupocTpaHEHHBIX B CBOEH MECTHOCTH.

7.7 | Kuznenusie popMsI PackpbiBaTh copepskaHue OHATHS «GKU3HEHHAs popmMa TECT Poccuiickas 3nekTpoHHas HIKoja:

OpraHHu3MOB opraHu3May. BbISBISATE 0COOCHHOCTH CTPOCHHS U https://resh.edu.ru/
KU3HEJEATEIbHOCTH PACTEHHH Pa3HBIX KU3HEHHBIX (hopM. Ludporoit 0OpazoBaTeIbHbIH
[TpuBOANTH IPUMEpPHI PACTEHHI Pa3HbBIX KU3HEHHBIX (OpM. KoHTeHT: https://educont.ru/
BbISBISTE OCOOCHHOCTH CTPOCHHMSI M KU3HEIEATEIbHOCTH Menuareka [IpocBenienus
JKMBOTHBIX Pa3HbIX KU3HEHHBIX (popMm. [IpuBoUTH https://media.prosv.ru/content/
HPUMEPBI KUBOTHBIX Pa3HbIX KH3HEHHBIX HOopM

7.8.| Buornueckue axkropsi PackpriBaTh conepxaHue TEPMUHOB U IIOHSITHIA: MenTans | Poccuiickas 351eKTpOHHAs LIKOJIA!

KOHKYPEHIIHSI, XHUITHUYECTBO, MTAPA3UTH3M, MyTYallu3M, Hast kapra| https://resh.edu.ru/
KOMMEHCAJIN3M, HeTpo(HuIecKre B3aNMOACHCTBHSI. [Tudpopoit 0Opa3oBaTeIbHbIH
XapakTepu30BaTh BUJIbI OMOTHYECKUX B3aUMOJICHCTBHIA. KoHTeHT: https://educont.ru/
OOBSACHATH CYITHOCTh KOHKYPEHIINH, XUIITHIYECTBA, Mennateka IIpocBermenns
mapasuTH3Ma, MyTyaln3Ma, KOMMEHCaIH3Ma. https://media.prosv.ru/content/
[MpuBOANTH IPUMEPHI OPTAaHU3MOB, YYaCTBYIOIINX B
OMOTHYECKUX B3aMMOJCHCTBUSAX Pa3HBIX TUIIOB.
OueHnBaTh 3HAUCHNE OMOTHYECKUX B3aUMOJICHCTBHI IS
CYIECTBOBAHUS OPTaHU3MOB B Cpeie OOMTaHMS.
O060CHOBBIBATH JICHCTBHE MPUHIIAIIA KOHKYPEHTHOT'O
WCKJTIOYCHHSI.

8. | Tema «9KoJy10rusi BUI0OB PackpriBath conep:kaHue MOHATUS «IOMYJIALIHS. TepmuHo | Poccuiickast 3J1eKTpOHHAs IIKOJIa:
| NOMyJIsInMii» OneHuBaTh 3HaU€HNE HEOAHOPOJHOCTH CPEABI, noruyeck | https://resh.edu.ru/

8.1 | Dxomoruueckue (hnsmueckux 6apbepoB ¥ OCOOSHHOCTEW OMOIOTUH BHJIOB B | U Hudposoit oOpa3zoBaTeabHBIN
XapaKTePUCTUKU (hopMHPOBAaHUM IPOCTPAHCTBEHHON CTPYKTYPbI JMKTaHT | KOHTeHT: https://educont.ru/
NONYJISIUUN nonmyyAuui. [TpuBoANTE TpUMEpPHI NOMYIISALUN pa3HbBIX Menauateka [IpocBemenus

BUJIOB PACTCHUI U JKUBOTHBIX. XapaKTepU30BaTh OCHOBHBIC https://media.prosv.ru/content/
9KOJIOTMYECKU e TTOKA3aTeH OMYJISIIMN: YUCICHHOCTb,

IUIOTHOCTB, BO3PACTHAS M TIOJIOBasi CTPYKTYpa,

POXIaeMOCTh, IIPHPOCT, TEMI POCTA, CMEPTHOCTD,

MHT AL,

8.2.| DKonoruueckas CTpyKTypa| PackpsiBaTh coneprkaHie TEPMUHOB U IMOHATHI: TMHAMUKA | YCTHBIN | Poccuiickas a1eKTpoHHast MIKoa:
nomyssinuy. JJuHamuka MOIYJISIIMK, OMOTHYECKHUH MOTEHIINAN ONMYJISIIKHN, KPUBBIE | OTIPOC https://resh.edu.ru/

NONYJIALUU U €€
peryasnus

BBDKMBaHHUSA, (PaKTOPBI CMEPTHOCTH, EMKOCTH CpEIbI.
OOBSCHATH 32aKOHOMEPHOCTH pa3MeIeHUsT 0co0er

Ludposoii oOpa3oBaTeIbHbIHN
KOHTeHT: https://educont.ru/
Menauatexka [IpocBemeHus
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MOMYJISIIUY Ha 3aHUMaeMol Tepputopun. OleHUBATh
OMOTHYECKUH TTOTEHIIMAJ TIOMYJISIIUN pa3HBIX OPTaHU3MOB.
AHanu3upoBaTh KPUBBIC POCTA YUCICHHOCTHU MOMYJISIITUU U
KpUBbIC BEDKUBaHUsL. OOOCHOBBIBATH TPUYUHBI
CICP)KUBAHUS OMOTHYECKOTO IMOTSHIIMANA POCTa U
MIPUYMHBI BCIBIIEK POYKIAEMOCTH Y OTAEIbHBIX
opranu3moB. [lepeuncisite GakTOpbl CMEPTHOCTH,
PETYJIHUPYIOUINE YUCIEHHOCTD MOMYJISALUUN pacTeHUN 1
>KUBOTHBIX. OMIUCHIBATH KOJIOTHYECKUE CTPATETHU BUJIOB

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

8.3 | Dxomornyeckas HUIIA 3 PackpsiBath conep:kaHue TEPMUHOB U IIOHSTHIA: JIP Poccuiickast aneKkTpoHHas 1IKoa:
Buja JJaGoparopHas 9KOJIOTMYECKas HUIIIA, BUI, apeasl, MHBa3Msl. https://resh.edu.ru/
pabora «IIpucnocobienus XapakTepu30BaTh MHOTOMEPHYIO MOZEIb KOOI MYECKOU Ludporoit 0OpazoBaTeIbHbIH
CeMsIH pacTeHUH K auim Jx. Y. Xarunncona. [IpuBomuTh npumMeps KoHTeHT: https://educont.ru/
pacceneHuo» JKOJIOrMYECKUX HUII Pa3HbIX BUJIOB PACTEHUN U Menuarexka IIpocsemenus
JKMBOTHBIX. BBISBIIATE OTJIMYNE DKOJIOTHYECKOM HUIIY BUIA| https://media.prosv.ru/content/
oT ero Mecrooburtanwus. I'padudecku n3o0paxath
MHOT'OMEPHYIO MOACIIb SKOJIOTUYECKON HUIIIN IJIA pa3HbIX
BUIOB. BrisgBiagTH TIPUYNHBI pa3jmq1/n71 B pasMeEpax
JKOJIOrMYECKOW HUILN y Pa3HbIX BUJOB PACTEHHN U
JKNBOTHBIX. AHaJH/ISI/IPOBaTB MIPUYXHBI U TTOCJICACTBUA
CMEHBI IKOJIOTMYECKOW HUIIH
9. | Tema «9konorus 12 PackpbiBaTh conepxaHie TEPMUHOB U MIOHSATHIA: OMOIEHO3, | YCTHBIN | Poccuiickast 3jeKTpoHHAS MIKOJIA:
C000IIeCTB. 6uororn. XapakTepru30BaTh OUOIEHO3 M €r0 CTPYKTYPHI: oIpoc https://resh.edu.ru/
JKoJ0ruIecKue BUJIOBYIO, IPOCTPAHCTBEHHYIO, TPOPHUECKYIO. udposoit 0Opa3oBaTeIbHBIN
CHCTEMbD> [NepeunciaTs v MPUBOIUTH IPUMEPHI CBSI3EH MEXKTY koHTeHT: https://educont.ru/
9.1 | CoobmecTBO Opranu3MoB | 1 OpraHu3MaMy B OMOILICHO3E. Menunateka IIpocBemnienns
— OuoIIeHO3 https://media.prosv.ru/content/
9.2.| Dxocucrema 2 PackpbiBath cofiep:kaHue TEPMUHOB U TTIOHSITHI: Menrans | Poccuiickas 3JeKTpOHHAs IIKOJIA:
9KOCHCTEMA, MPOIYIICHTBI, KOHCYMEHTBI, PEIYIEHTBI, Has https://resh.edu.ru/
Tpodudeckne ypoBHH, Tpodhuueckue (TUIIEBbIE) [EeMH U KapTa. udposoit oOpa3zoBaTeabHBIN

cer. Ha3pIBaTh CTPyKTYpHBIE KOMITOHEHTHI YKOCHCTEMBI.
XapaxkTepu3oBaTh QYHKIIH U TPHBOIUTH IPHMEPHI
OpraHn3MOB B 9KOCHCTEME Ha OCHOBE HMEIOLINXCS 3HAHUI
0 pacTeHusx, rpudax, 6aKTepHUIx M )KUBOTHBIX.
OnwuceiBaTh KPyroBOpoT BEIIECTB U HOTOK SHEPTUH B
skocucreme. OOBSICHATH POJIb OPIraHU3MOB B
OMOJIOrNYECKOM KPYTOBOPOTE BEIIECTB M ITOTOKE YHEPT HH.
[TpuBOANTH IPUMEPHI OPTaHU3MOB, 3aHUMAIOIINX pa3HbIC
ypoBHHU Tporyeckux nupamul. COCTaBISTh CXEMbI
MepeHoca BEIIeCTBa ¥ SHEPTHH B HKOCHCTEMax (Lenu
nuTanus). CpaBHUBATh NACTOUIIHBIE U IETPUTHBIC LN
MU TAHMSI.

KOHTeHT: https://educont.ru/
Menauateka [IpocBemenus
https://media.prosv.ru/content/
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9.3.| Dxonoruueckue PackpbiBaTh copepkaHie TEPMUHOB U TIOHSTHIA: Tepmuno | Poccuiickast 37eKTpoHHAS IIKOJA!
MUPAMUJIBI OPOIyKIHUs, OnoMacca, IKOIOTHIECKas MUPaMU/a. aoruyeck | https://resh.edu.ru/
XapaKTepu30BaTh MIPaBUIA KOIOTMYECKUX MUPAMU ui Ludporoit 0Opa3oBaTeIbHbIHI
yuces, OuoMaccel U 3HEPrun. OOBACHATH IPUINHBI IUKTAHT | KOHTeHT: https://educont.ru/
pa3nuuuii B IPOAYKTHBHOCTH Y Pa3HBIX SKOCHUCTEM. Menuateka Ilpocsemienus
[TpuBOIUTH IPUMEPBI MPAKTUUECKOTO MPUMEHEHHU I TPABHIT https://media.prosv.ru/content/
sKonoruueckux nmupamui. CpaBHUBATH OMoMaccy U
MPOAYKIHNIO SKOCHCTEM CcyIlld 1 MHpOBOro okeaHa
9.4.| Uzmenenus coodIecTB — PackpriBath conep:xaHue TEpPMUHOB U IIOHSTHIA: TECT Poccuiickas aneKkTpoHHasl IIKoNa:
CYKIIECCUU CYKIIeCCHs, KIIMMAKCHOE COOOIIECTBO, CYKIIECCHUOHHBIN https://resh.edu.ru/
pal. XapakTepru3oBaTh CYKLIECCUU: IEPBUYHBIC U Ludporoit 0OpazoBaTeIbHbIH
BTOPUYHBIE, TPUBOJUTH UX TIPUMEPHI M HA3bIBATH PHUYMHBI KoHTeHT: https://educont.ru/
cMeHbI coobmiecTB. CpaBHUBATH BpEMEHHBIC H KOPEHHBIC Menuareka [IpocBemnienus
OMOreoIeHO3bI Ha KOHKPETHBIX IPUMEPax CBOCH https://media.prosv.ru/content/
MECTHOCTH. MOJIENTUpPOBATh PE3yJIbTaThI MPOIEcCca CMEHBI
OHMOTeoIeH030B MO BIMSHNEM aHTPONOTe€HHOro (pakTopa.
9.5. | [IpupoaHbIe SKOCHCTEMBI PackpriBaTh conepxaHue TEPMUHOB U IIOHSITHIA: MenTans | Poccuiickas 351eKTpOHHAs LIKOJIA!
(UTOIUTAHKTOH, 300IUIAHKTOH, SIPYCHOCTb. Hast kapra| https://resh.edu.ru/
XapakTepu3oBaTh IPUPOHBIE IKOCUCTEMBI, X OCHOBHbBIE udposoit oOpa3oBaTeabHBIN
KOMITOHEHTHI (Ha IIpuMepe 03epa, XBOWHOTO U KoHTeHT: https://educont.ru/
IITUPOKOIMCTBEHHOTO Jieca). OOBSCHATH IPUIHHBI Menmateka [IpocBenienus
pas3IMYHON OMOMACCHI TIPOIYIIEHTOB U KOHCYMEHTOB B https://media.prosv.ru/content/
IPUPOAHBIX 3KocucTeMax. CocTaBiIATh MaCTOUIIHBIE U
JETPUTHBIE LIENH NUTAHUS IPUPOIHBIX IKOCHCTEM.
[IpuBonuTH NpUMEPHI OPraHU3MOB, BXOSIUX B COCTaB
(hUTOIUTAHKTOHA, 300IJTAHKTOHA, OSHTOCA.
OGOCHOBBIBATE POITH SIPYCHOCTH B JKM3HU HA3EMHBIX
skocucteM. CpaBHHBATH OMOMACCY ¥ MPOIYKIIUIO BOIHBIX
1 Ha3€MHBIX 9KOCUCTEM
9.6.| AHTpOTIOTEHHBIC PackpriBaTh conep:kaHue TEPMUHOB U OHSITHIA: VYerubiii | Poccniickast 31€KTpOHHAS LIKOJIA:
9KOCUCTEMBI arpo’KoCHCTEMa, arpoleH03, MOHOKYJIBTYpa orpoc https://resh.edu.ru/
(arpo’KOCHCTEMBI) XapakTepru30BaTh OCHOBHBIE KOMIIOHEHTHI udposoii oOpa3zoBaTeabHBINH
arposKocUcTeMbl. [IpUBOANTEL TPHUMEPBI ATPOIKOCHUCTEM. koHTeHT: https://educont.ru/
CocTaBisATh LENU MTUTAHUS arpoLIEHO3a. Menuateka [IpocBenienus
O0OCHOBBIBATH MPUYUHBI HU3KOW YCTOMYNBOCTH https://media.prosv.ru/content/
arposkocucreM. CpaBHUBAThH arpO3KOCUCTEMBI U
NPUPOIHBIE 3KOCUCTEMBI. XapaKTEepU30BaTh POJIb YEIOBEKa
B COXPaHEHHH YCTOWYMBOCTH arpo3KOCHCTEM
9.7 | YpGoskocucTemsl. PackpeiBaTh conepxkaHue TEPMUHOB M MTOHSATHIA: JIP u IIP | Poccuiickasi 31€KTpOHHAs LIKOJIA:

IpakTuyeckas padora
«3yuenue U onucaHue
YPOOIKOCHCTEMBI».

ypOo3KocHcTeMa, CHHAHTPOIIU3ALMsL, TOpoAcKas (iopa,
ropoackasi ¢payHa, JKOMOHUTOPUHT. XapaKTepu30BaTh
OCHOBHBIE KOMITOHEHTHI YPOOIKOCHCTEM.

https://resh.edu.ru/
Ludposoii oOpa3oBaTeIbHbIHN
KOHTeHT: https://educont.ru/
Menauatexka [IpocBemeHus
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JlaGoparopHas pabora
«UzyueHue pazHooOpa3us
MEJTKHUX MTOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX

OnuceiBaTh OUOJIOTUYECKOE M XO3SIICTBEHHOE 3HAUYCHUE
ypboskocucreM. [IpuBOANTE TPUMEPHI U OIICHUBATH
COCTOsTHHE YPOOIKOCHCTEM CBOCH MECTHOCTH.
BrIsSBISTE OCOOCHHOCTH TOPOACKOM (DI1ophI U (hayHEI,

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

IKOCHCTEMAX) CpaBHUBaTh YPOOIKOCHCTEMBI M TPUPOIHBIC IKOCUCTEMBI
OKOMOHUTOPUHT
10. | Tema «buocepa — PackpriBaTh conepkaHue TEPMUHOB M MOHATHIA: Orocdepa,| YCTHbIN | Poccuiickast 37eKTpOHHAS LIKOJIA:
rJI00aJIbHAA JKUBOE BEIIIECTBO, KOCHOE BEIIECTBO, OMOKOCHOE BEIIECTBO,| OMPOC https://resh.edu.ru/
JIKOCHCTEMA» OuorenHoe BemiecTo. [IpuBOANTE POPMYIUPOBKU Ludporoit 0Opa3oBaTeIbHbIHI
10. | Buocdepa. Ctpykrypa u OCHOBHBIX TONIOKeHul ydenus B. M. Bepnaackoro o KOHTEHT: hitps://educont.ru/
1 | cocraB Ouochepst ouochepe. Xapakrepu3oBarh o0actu ouochepsl U UX Menuateka [IpocBemieHust
COCTaB, Ha3bIBaTh 00JIACTH PACIIPOCTPAHECHHUS KUBOTO https://media.prosv.ru/content/
BCIIIECTBA B O6OJIO‘IK3X 3eMIIi U BBISIBIISITh IIPUYXHEBI €ro
pasnuyuHoro pacnpezaeneHus. [lepedncnsats GyHKIUN
JKUBOT'O BellecTBa Ouocdeps! (razoBasi, OKUCIUTENBHO-
BOCCTAaHOBUTCIIbHAA, KOHIICHTPAIlMOHHA,
ouoxumudeckas). [IpuBoauTEs IpUMEPHI TIPeoOpa3yIoIIEero
BO3CHCTBHUS KHBOIO BElllecTBa Ha Ouochepy.
AHamu3upOBaTh U OIEHUBATH OMOJIOTHIECKYIO
WH(POPMAITHIO O TII00AITBHBIX YKOJIOTHYECKUX MTPodIeMax
orochepbl, MoTy4aeMyro U3 Pa3HbIX HCTOYHHUKOB.
10. | BakoHOMEpPHOCTH PackprbiBath copiep:kaHue TEPMUHOB U TIOHSITHI: Menrans | Poccuiickas 3J€KTpOHHAS IIKOJIA:
2 | cymecTBOBaHUS riobanbHas DKOCHCTEMA, THHAMUYECKOE PaBHOBECHE, Has kapra| https://resh.edu.ru/
ouochepnr. KpyroBopoTsr KPYTOBOPOTHI BEIIECTB, OMOTCOXUMUYIECKUE ITUKITEI. udposoit 0Opa3oBaTeIbHBIN
BEIIIECTB XapakTepru3oBaTh 0COOCHHOCTH GHOChEPHI Kak koHTeHT: https://educont.ru/
ro0agpHOM IKOocHCTeMBI. OmpenensTe QyHKITUI0 Menmateka [IpocBemenus
ouocdepsl B 0becriedeHur OHOreHHOr0 KPYyroBopoTa https://media.prosv.ru/content/
BEIIIECTB HA IUIaHeTe. XapaKTepu30BaTh OCHOBHEIC
KpPYTOBOPOTHI: BOJIBI, yTiaepoya, azota. CpaBHUBATH
0COOCHHOCTH KPYroOBOPOTa PA3IUYHBIX BEIIECTB.
OrieHUBAaTh 3HAYECHHE KPYTOBOPOTA BEISCTB JIIs
CYIIIeCTBOBaHUS XU3HU Ha 3emiie. OOBACHATH POIb
OpPraHu3MOB B OMOJIOrMYECKOM KPYrOBOPOTE BEIIECTR.
BrisBnsaTh THAMIYECKOE paBHOBECHE OHOC(epHI.
10. | BonanbHOCTH OHOChEpHI. PackpbiBaTh cojiep)kaHie TEPMUHOB U TIOHSATHIA: OMOMBI, | MeHTanb | Poccuiickast 3eKTpOHHAS [IKOJIA:
3 | OcHOBHBIE OMOMBI CYIIH. TyHZpa, XBOIHBIE Jieca, CMEILIaHHbIE JIeca, Has kapTa| https://resh.edu.ru/

YcroitunBocTh 6rocdepsl

HIIMPOKOJHUCTBCHHBIC JIECa, CTCIIN, CABAHHLI, ITYCTBIHU,
TPOIMUYCCKUC JICCA, BBICOKOI'OPbSI.
[loka3eIiBaTh Ha KapTeC U XapaKTCPpHU30BaATb OCHOBHBIC OHOMBI
CyILH. CpaBHI/IBaTL 0COOEHHOCTHU KiuMarta, 1Imo4sB,
[PACTUTCIBHOI'O U JKUBOTHOI'O MUPA PA3HBIX O61OMOB cyumm

3eMuin. BeISBISTH IPUYHMHEI 30HATBHOCTH B Onocdepe

udposoii oOpa3zoBaTenbHBINH
KoHTeHT: https://educont.ru/
Menuateka [IpocBelenus
https://media.prosv.ru/content/
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11.

Tema «HeoBek u
OKPY:Kaouas cpeaa

11.

Bo3nelicTBue yeaoBeka Ha

ouochepy

PackpbIBaTh copepKaHHe TEPMUHOB M TIOHSATHIA:
aTMocdepa, BelIeCTBa-3arPSI3HUTENHN, TAPHUKOBBIH

3¢ (heKT, «030HOBAS BIPAY», «KUCIOTHBIC TOXKIH,
ruapocdepa, 3BTpodUKaIys BOTOEMOB, TOYBA, SPO3HSI
[I0YB, MTECTHUITH/IBI, SKOJIOTHUECKHH KPH3HC.
AHaMM3MPOBaTh aHTPOIIOTeHHBIE (DaKTOPBI BO3/ICHCTBUS Ha
ouocdepy (poib YelioBeKa B MPUPOJIC) HA Pa3HBIX dTANax
Pa3BHUTHSI YEIOBEUECKOr0O 00IIecTBa. XapaKTepu30BaTh
r7100aJTbHBIC YKOJIOTHYECKUE TPOOIIEMbI; OCHOBHBIC
HUCTOYHHKH aTMOC(EPHBIX 3arPS3HEHUI; SKOIOTHUECKIE
npoOJieMBbl, CBSI3aHHBIE C YBETHYEHUEM TPAHCIIOPTa B
KPYIHBIX TOPO/Iax; SBTPOMUKAIHIO BOTOEMOB;
IMOCIICACTBYUA 3arpsA3HCHUA BOA XUMUYCCKUMU BCIICCTBAMMU
BO3/ICHCTBHUE YeJIOBEKA HA MOYBEHHBII TTOKPOB.
ApryMeHTHPOBATh 3HAYCHHE SKOJTOTHIECKIX 3HAHUH B
pelIeHIH BOITpOca O MOJIeP)KaHHN YCTOWYHBOCTH
onochepsl.

Menrans
Has KapTa

Poccuiickast 35eKTpoHHas WKona:
https://resh.edu.ru/

Ludporoit 0Opa3oBaTeIbHbIHI
koHTeHT: https://educont.ru/
Megmuateka lNpoceeweHunn

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

11.

AHTpOIOTeHHOE
BO3J/IECTBUE HA
pacTUTENbHBIN U
JKUBOTHBIM Mup. OXpaHa
MIPUPOJIBI

PackpriBaTh conepxaHue TEPMUHOB U OHSITHIA:
COKpalleHne Onopa3Hoodpasusi, 0XpaHa IPHPOJIBI, 0cO00
oxpansemsbie ipupoaabie Tepputopun (OOIIT),
0OTaHWYECKUN call, 300JIOTMIECKII TapK.
XapakTepu3oBaTh IJIAHETAPHYIO POJIb PACTEHUU U
JKUBOTHBIX. [ [pUBOIUTE TIpUMEPHI IPSMOTO M KOCBEHHOTO
BO3/ICICTBUS YEJIOBEKA HA PACTUTENIBHBIN U )KMBOTHBIN
MHUp. XapaKTepU30BaTh NPUHIIUIIEI «BceMupHo# cTpaTteruu
OXpaHbI IPUPOABD. IlepedncisTe 0COOEHHOCTH Pa3TNIHBIX|
OOIIT. Ipuomuts mpumepsl OOIIT, pacmonokeHHBIX B
cBoel MecTHOCTH. Jloka3bIiBaTh Ha IpUMEpPaX OMAacHOCTh
COKpAIIeH!s OMOJIOTHYECKOTO pa3HO00pa3ust 3eMITH.
[IpuBOIUTH IPUMEPHI PEIKUX W MAJIOYHCICHHBIX BUJIOB
pacTeHuil 1 JKUBOTHBIX CBOEH MECTHOCTH, 3aHECEHHBIX B
Kpacusle kauru pernonoB u Kpacnyro kaury PO

TECT

Poccuiickast 35ieKTpOoHHAas MIKOA:
https://resh.edu.ru/

udposoit oOpa3oBaTeabHBIN
KoHTeHT: https://educont.ru/
Menuareka [IpocBenieHus
https://media.prosv.ru/content/

11.

PammonansHoe
MIPUPOJIOTIONBE30BAHUE H
YCTOHYHBOE pa3BUTHE

PackpriBaTh comep:kaHue TEPMUHOB U OHSITHIA:
panroHaIbHOE IPUPOIOIIOIB30BAHUE, YCTONYNBOE
pa3BUTHE, IPUPOAHBIE PECYPCHI, SKOJIOIMYECKUH CIIe.
XapakTepru30BaTh OCHOBHBIE IPUHLMIIBI YCTOMYMBOTO
Ppa3BUTHSA YeIOBEYECTBA U NpHUpoAsl. ONUCHIBATh
HencyepraemMble U ucuepraeMble IPUPOIHBIE PECYPCHI,
NOAYEPKUBasi OTHOCUTEIBHOCTh HEUCUEPIIAEMOCTH
MIPUPOIHBIX PECYPCOB; XapaKTEPHU30BaTh IIPOLECCH X
BO3HUKHOBEHUS U YCIOBUS CPEbl, IPUBOIAIINE K UX

(hopMHUPOBAHUIO.

KP

Poccuiickas anexkTpoHHasl IKONa:
https://resh.edu.ru/

udposoii oOpa3zoBaTeabHBIN
koHTeHT: https://educont.ru/
Menuateka [IpocBeleHus
https://media.prosv.ru/content/
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P ACKpPbIBATh HpO6JIeMLI panMoOHaJILHOI'O

IMPUPOAOIIOJIB30BaAHUA U HAXOAUTh IMMYTU UX PCILICHUS.

PesepBHOE Bpems 8

Htoro uacos 102

KAJIEHJAPHO -TEMATHYECKOE IINTAHUPOBAHUE

ITo omosioruum 10 kiaace

IIpunoxenue

Ne Tema ypoxka Kosmuect | Buabl u (popMbl KOHTPOJISI Jara npoBeaeHus
BO 4aCOB
n/
n
Tema 1. Buosorust Kak HayKa 14
1 | BBoaHbIi HHCTpYKTaXK. brosorus kak 1 YCTHbIN onpoc
KOMIUIEKCHAsl HayKa U KaK 4acTh
COBPEMEHHOTO OO0IIeCTBa.
Tema 2. ’)KuBble CHCTEMbI U HX OPraHU3aIUsA 2y
2 | )KuBble cuCTEMBI U UX CBOWCTBA. 1 Jlornueckas eno4ka
3 | YpoBHEeBas OpraHu3alys )KUBbIX CHCTEM. 1 MpakTnyeckasn pabora
[IpakTiueckas padora Nel
«HMcnonp30BaHuE Pa3IMYHbIX METOJIOB IPU
W3YUYEHUU KUBBIX CUCTEM).
Tema 3. Tema «buoJsiorust KJIeTKm» 24
4 | Mcropust OTKPBITUS U U3YYCHHS KIICTKH. 1 Tect
Knerounas teopus
5 | MeTo1bl MOJIEKYJISIPHOM U KJIIETOYHOU 1

6uonoruu. [IpakTuueckas padora Ne2

[IpakTnyeckas pabora




«M3ydeHne MeToI0B KJIIETOUHON OMOJIOTUH
(xpomaTtorpadus, aneKTpodopes,
maddepennnanbHoe HeHTpUPYrHpOBaHHUE,
[11IP)»

Tema 4. Xumnueckasi Opranu3anus KIeTKH. 104
6,7 | Xumuueckuii cocTaB KieTku. Boya u 2 Tecr
MHHEpAJIbHBIE BEIIECTBA.
8,9 | Oprannueckue BemecTBa KIETKHA — OCIJIKH. 2 Jlaboparopuas paboTa
JlabopaTtopHnast pabota Nel «OGHapyx eHue
OEJIKOB € IOMOIIIbIO KAUE€CTBEHHBIX PEAKIINID)
10 | Opranunveckue BelecTBa KJICTKU — YIIICBO/IbI. 1 Omnpoc
11 | Oprannyeckue BeIIeCTBa KIETKH — JATTHIBI 1 3auer
12, | HyknennoBbie KuciaoThl. CTpoeHUE U PYHKIIUU 3 Jlaboparophast pabora
13, «HccenenoBanye HYKIEMHOBBIX
JHK, PHK, AT® A y
14 KHCJIOT, BBIJIEICHHBIX U3 KJIETOK
Pa3IMYHBIX OPTAHU3MOB)
15 | MeTobl CTPYKTYPHOUH OHOJIOTHH. 1 3ager
Tema 5 «CTpoeHue 1 yHKIUM KIETKH» 8u.
16 | Tuns! knetok. [IpokapuoTHUECKast KIeTKa 1 Tecr
17, | Crpoenue s3yKapHOTHYECKOU KIISTKH. 2 P
18 | IloBepxHOCTHBIN anmapat kieTku. [IpakTudeckas
pabota «l3yueHre CBOMCTB KIIETOUHON
MeMOpaHbD)
19, | Hurorasma u e€ opranouasl. [IpakTudeckast 2 JIP
20 pa60Ta «I/ISY‘IGHHG JBHXXCHUS TUTOIIJIa3Mbl B
pacTUTENbHBIX KileTKax». JlabopaTopHas paboTa
«HCCJ’ICZ{OB&HHG IJ1a3MOJIn3a»
21 | HemeMOpaHHBIC OPTaHOM/IbI KIICTKU 1 Menranbnas kapra
22 | Crpoenue u QpyHKIUH sipa 1

VYceTHBIT Oo1Ipoc




23 | CpaBHHTEIIbHAS XaPAKTEPUCTHUKA KIETOK 1 JIP
sykapuoT. JlabopaTopHas pabora
«M3y4ueHne cTpOCHHUS KIIETOK Pa3InIHBIX
OpPraHU3MOBY
Tema 6. Tema «O0MeH BelllecTB U NMPeBpallleHHe YHEPTUH B KJIeTKe» 94,
24, | OOMeH BeliecTB — MeTabomu3M. JlabopaTopHas 3 JIP
25, | pabora «/3ydeHne KaTaIuTHIECKOM
26 | akTuBHOCTH (pepMEHTOB (Ha IIPHUMEpPE aMHUJIA3hI
WM Karanasbl)y». JlabopaTtopnas pabota
«M3yueHne GpepMEHTATHBHOTO PACIICTIIICHUS
MEPOKCHJIA BOJIOPOIA B PACTUTEIHHBIX H
KUBOTHBIX KIIETKAX)
27, | ABrorpodHslii THIT 0OMeHa BemecTB. @oTocuHTE3 2 MenranbHnas kapra
28
29. | ABroTpodHBIif THIT OOMEHA BENIECTB. XEMOCHHTE3 1 IIpoexT
30, | DHepreTHUYECKHIT 0OMEH — AUCCUMIIIALIHS. 3 JIP
31, | JTaGoparopHas pabora «CpaBHEHHE TIPOLECCOB
32 | GposKeHHs U JBIXaHHSD
Tema 7 «HacaencrBeHHasi HHpopManus ¥ peaju3anus 94
eé B KJIeTKe»
33, | Peakiuu MaTpHYHOIO CHHTE3a 2 Mentanpnas kapra
34
35, | Cunres Oenka 2 3auer
36
37, | MexaHH3MBbI SKCIIPECCHU T€HOB 2 Tecr
38
39, | OcHoBbI Bupycosoruu. MHbDopMarmoHHas 3 Ip
40, | Guonorus. IpakTnueckas padora «Co3nanue
41 | monenu Bupyca»
Tema 8. «?Ku3zHeHHBII UK KICTKN» 6u4.
42 | )Ku3sHEHHBIN UK KIETKH 1 VcTHBIi onpoc




43, | Marpuunsrii cuate3 JJHK. Xpomocomsl. 2 JIp
44 | JlabopaTopnas padora «M3yuenue XpoMOCOM
Ha FOTOBBIX MUKPOTIpENaparaxy»
45, | llenenue kinetku — Muto3. JlaboparopHast 2 Yerupiii onpoc u JIP
46 | pabota «HabmroaeHe MUTO3a B KIIETKAX
KOHYHMKA KOPEIIKa JIyKa (Ha TOTOBBIX
MUKpOIMpenaparax)»
47 | Perynsiys )KU3HEHHOTO [IMKJIA KJICTOK. 1 KP
Tema 9. CTpoenue u pyHKIMH OPraHU3MOB. 174.
48. | Opranu3M Kak eIMHOE IIeJI0e 1 VcTHBIH onpoc
48 | Txanu pacrenuii. JJaboparopHas padota 1 JIp
«M3ydeHne TKaHEeH pacTEeHUIN
50. | TkaHu )KUBOTHBIX U YejaoBeka. JlabopaTopHas 1 JIp
pabora «M3yueHne TKaHeil )KUBOTHBIX»
51 | Opranbl. Cuctemsl opranoB. JJabopaTopHas 1 JIP
pabota «M3y4yeHue opraHoB IBETKOBOTO
pacTeHus»
52. | Omopa Tesia OpraHu3MOB. 1 YcTHBII ompoc
53. | JIBW>KeHHE OPraHU3MOB 1 Tect
94, | [luTaHue opraHU3MOB 2 MeHTanbHas Kapra
55
56, | JIpIxaHue OpraHu3MOB 2 Mentanpnas kapra
57
58, | TpaHCHOPT BEILIECTB Y OPraHU3MOB 2 MenTanbHas kapra
59
60. | BeigeneHne y opraHiu3MOB 1 Tecr
61, | BamuTa y OpraHu3MoB 2 MeHTanbHas KapTa

62




63, | Pa3npaXxuMOCTh U PEryJsiliys y OpPraHu3MOB 2 Menranbuas kapra
64
Tema 10. Pa3mHoKeHHe U pa3BUTHE OPraHU3MOB. 8u.
65. | dopMbI pa3MHOKEHHS OPTaHU3MOB. 1 YcrHblii onpoc
66, | [TosmoBoe pazmMHOXKeHHE. Metio3 2 MenranbHas Kapra
67
68. | 'ameTorenes. OOpa3oBaHuE U Pa3BUTHE 1 JIp
MOJIOBBIX KJIeTOK. JlabopaTopHast pabota
«M3ydenue cTpOeHHS MOJIOBBIX KJICTOK Ha
TOTOBBIX MHKpOIIpEapaTax»
69, | MunuBHIyaibHOE pa3BUTHE OPraHU3MOB — 2 MeHTasnbHas KapTa
70 | onTorenes
71. | POCT 1 pa3BUTHE KUBOTHBIX 1 YcrHblii onpoc
72. | Pa3MHOXKEHHE U pa3BUTHE PACTCHUH. 1 JIP
Jlaboparopnas pabora «CTpoeHHE OpraHOB
Pa3MHOXKEHUS BBICIINX PACTCHHID)
Tema 11. «I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U 24
M3MEHYHBOCTH OPraHHU3MOB»
73. | cTopust CTAHOBJICHUS ¥ Pa3BUTHS TCHETUKU 1 YerHblit onpoc
KaK HayK{
74. | OCHOBHBIC TIOHSITUSI K CUMBOJIBI TCHETHUKH. 1 JIp
JlaGopaTtopHnas padorta «JIlpo3oduiia kak
00BEKT F€HETUYCCKUX UCCIICIOBAHUI
Tema 12 «3aKOHOMEPHOCTH HACJIEACTBEHHOCTI 104.
75, | 3aKOHOMEPHOCTH HACJIEIOBAHUS ITPU3HAKOB. 2 1P
76 | MoHornOpuaHoe ckpentiBanue. [lpakrnueckas
pabota «3yuenne pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEeNTBaHUs Y APO30(DHITBD)
77 | Ananmmsupyromiee ckpemuBanue. Henomxoe 1 Tecr

AOMHUHHPOBAHHUC.




78, | TurnOpuaHoe ckpeuruBanue. [Ipakrudeckast 2 Menranbuas kapra
79 | pabora «/3ydeHue pe3yabTaToB
JUTHOPUTHOTO CKPEITUBAHUS Y APO30PIIIBI
80, | CueruieHHOE HAcJIeIOBaHUE TIPU3HAKOB 2 Mentanenas kapra
81 | XpomocoMHas TeOpHs HACIIEACTBEHHOCTH
82 | 'emeTHnKa 110J1a 1 MenTanbHas kaprta
83. | T'eHOTHI KaK LEJOCTHAS CUCTEMA. 2 MeHTanbHas KapTa
Tema 13. «3aKOHOMEPHOCTH U3MEHYHBOCTH)) 6u.
84. | I3MeHYHBOCTD MTPHU3HAKOB. BHIBI H3MEHUHBOCTH 1 VerHblit onpoc
85, | MoaubukannoHHas Hu3MEHYMBOCTH JlabopaTopHas 2 JIP
86 | pabora «MccremoBanrue 3aKOHOMEPHOCTEH
Moau(pUKAMOHHON m3MeHInBOCTH. [locTpoeHne
BApUALMOHHOIO PsAa U BAPUALIMOHHOW KPUBOW»
87. | I'enoTHHUECKast H3MEHUYNBOCTL. KoMOMHaTHBHAS 1 JuKTaHT
HW3MEHYHBOCTh
88, | MyTrannoHHass U3MEHYMBOCTh. 3AKOHOMEPHOCTH 2 1P
89 | MyTaMOHHOTO MpoIecca. DIMUTCHETHKA.
[IpakTudeckas padora «MyTtauuu y Apo30oduisl (Ha
TOTOBBIX MHKPOITPENapaTax)»
Tema 14. «I'eHeTHKA YeJIOBEKA 3u.
90, | I'eHeTHKa yenoBeKa. MeToIpl MEAUIIUHCKOMN 3 JIP
91, | reneruxu. [IpakTuyeckas padora
92 | «CocTaBneHne 1 aHAIH3 POIOCTOBHOI»
Tema 15. «Cejieknusi OpranHu3MoB) 44.
93. | OcHOBHbIE MOHATHS cenekiun. JlabopaTopHas 1 JIP
pabota «/3yueHne copToB KyabTypPHBIX
pacTeHuii ¥ MOpoJ1 JOMAITHUX )KMBOTHBIX)
94, | MeTombl ceeKIMoHHO# paboTel. CoxpaHeHue, 3 JIP
95, | u3yueHMe U MCIONIB30BAHKUE TEHETUYECKHX
96 | pecypcos. JlaGopatopHas pa6ota «13yueHne
METO/IOB CelleKInu pacTeHui» [IpakTiudeckas
pabota «IIpuBHBKa pacTeHU.
Tema 16. «BHOTEXHOJIOTHA M CHHTETHYECKAS 4u.

onoJiorus»




97. | BHOTEXHOJIOTHSI KaK HayKa U OTPaciib 1 JIP, 1P
npousBojicTBa. JlabopaTopHas padora
«M3ydenne 00beKTOB OMOTEXHOJIOTHIY.
[Ipaktuyeckas padora «I[lomyuenue
MOJIOYHOKHCJIBIX TIPOJYKTOB.
98. | OCHOBHbBIC HAIIPABJICHUS] CAHTETHYCCKOM 1 YcrHblii onpoc
onosorny.
99.. | XpoMocOoMHasl ¥ TEHHASI HHKCHEPUS 1 KP
100 | MenummHCKHE GUOTEXHOJIOTUHU 1 TECT
PesepBHOE Bpems 1
Hroro 102




KAJIEHJAPHO -TEMATHYECKOE IINTAHUPOBAHUE

ITo 6mosiorum 11 kiacc

Ne Tema ypoka KoanuecTBo Bupael 1 popMBI KOHTPOJIA [dara nposeneHus
n/n 4acoB
Tema 1. «3aposxkaeHue U pa3BUTHE IBOJTIONAOHHBIX
npeacTaBjieHuil B 0M0JI0TrHm) 4y,
1 | BBoaHBII HHCTPYKTaX. DBOIIOIMOHHAS TEOPHUS 1 VYerHbli onpoc
Y. JlapBuHa.
2,3 | JIBmKyipe CHIIBI DBOIIOIMH BHIOB 2 Jlornyeckas 1enoyka
no Y. Jlapuny
4 | ®opmMupoBaHNE CHHTETHYECKONW TEOPUH 1 Tect
3BOITIOLIAN
Tema 2. «MUKPO3BOIIONMSA H €€ Pe3yabTaThD» 14u.
5, | DTamsl >BOIIOMKOHHOIO IIPOIEcca: 3 JIP
6, | MMKPODBOJIIOIHSA M MAKPOIBOJIIOLHUS.
7 | Homynsiiust — sneMeHTapHas eaMHuIa
spomonuu JlabopatopHas padora «BreIgBicHHE
HU3MEHUYMBOCTH y 0c00€i 0IHOro BUAa»
8,9, | DnemenTapHbie HaKTOPhI IBOIIOLHH 3 Tecr
10
11, | EcrecTBeHHBIN 0TOOp — HAIIPABJISIOIIHK (GakTop 2 KP
12 | ’BoOIIOLIMHM
13, | IIpucroco0neHHOCTh OPraHu3MOB Kak 2 JIP
14 | pe3ynpTaT MuUKpO3BONoLUH. JlaGopaTtopHast
pabota «lIprcnocobneHnst opraHu3MOB U UX
OTHOCHTENbHAA 11e71eCO00Pa3HOCTY.
Jlaboparopnas pabora «3yuenue
apoMop¢030B ¥ HAHOAANTALNNA Yy PACTEHUH U
XKHBOTHBIX»
15, | Bun, ero xpurepun u cTpykrypa. JlabopaTtopHas 2 JIP
16 | pabGora «CpaBHEHHE BHIOB 110
MOP(OIOrHIECKOMY KPUTEPHIO»

IIpuioxenue



17, | Bunoobpa3oBaHue Kak pe3yabTat 2 OneHoYHBIH TUCT
18 | mukposBomonun. CBsi3b MUKPOIBOIIOLUH U
AU IEMUAOJIOTHH
Tema 3. «Makpo3BoaonHs U €€ pe3yabTaThD» 6u4.
19. | MakposBosmonus. [lameoHTonornueckue 1 Tecr
METO/IbI U3Y4EHHsI SBOJIOIHH.
20. | buoreorpaduyeckue METOABI U3ydEHHUSI 1 MenranpHas KapTa
SBOJIOIHH.
21, | DOMOpHONOTHYECKHE U CPAaBHUTEILHO- 2 YceTHbIH orpoc
22 | MopdororndecKkue MeTOIbl N3yUeHUS
SBOJIOIIHY.
23, | OO1re 3aKOHOMEPHOCTH BOJIIOLIHH. 2 KP
24
Tema 4. «IIpoucxo:kaeHune U pa3BUTHE KU3ZHU HA 154.
3emuie»
25, | T'unore3sl BO3HUKHOBEHHUS )XU3HU HA 3eMiie 2 O11eHOYHBINA JUCT
26
27, | OcHOBHBIE ATAITbI HEOPTAHUIECKON IBONIOIINH. 2 MeHnTanpHas KapTa
28. | BupryansHas mabopaTopHas pabota
«MogenupoBanue onsIToB Muiiepa—tOpu mmo
M3Y4EeHUI0 a0MOT€HHOr0 CHHTE3a OPTaHUIECKHUX
COCTMHEHUH B IEPBUIHON aTMOCchepe»
29. | Ucropus 3emin 1 MeTOp! €€ N3ydIeHusI. 1 JIP
JlabopartopHas pabota «/3ydeHue n onncanne
HCKOITAeMBIX OCTATKOB JIPEBHUX OPTaHU3MOB)
30. | HavampHbIe 3TaIbl OPraHUYECKON SBOIIOIHH. 1 YcTHBIH orpoc
31. | OBomronms sykapuor. [IpakTrueckast paborta 1 I1P
«M3yueHre 0coOEHHOCTEH CTPOCHUS paCcTeHHIA
Pa3HBIX OTAEIOBY»
32. | OCHOBHBIE ATAIBI IBOJIOINH PACTUTEIHEHOTO 1 Tect
MUpa.
33, | OCHOBHBIE ATalbl IBOJIOIUH KUBOTHOTO MHUPA. 2 T1P
34. | IIpakTudeckas padora «3ydenue

0CcO0EHHOCTEH CTPOCHU IMMO3BOHOYHBIX
KHUBOTHBIX»




35, | PasBuTHe xn3HU Ha 3eMIie. 3 MeHTanbHas KapTa
36,
37
38, | CoBpeMeHHast cucTeMa OpraHuvYecKoro MUpa. 2 MeHTanbHas KapTa
39
Tema 5. «IIpoucxoxaenue yejaoBeka — 10u
aHTPOIOTeHe3»
40. | AHTPONONIOTHS — HAyKa O YEIOBEKE 1 VYceTHbIH ompoc
41. | Pa3BuTue npencTaBiIeHUit 0 MPOUCXOKICHUN 1 MenTanbpHas KapTa
YeroBeKa.
42. | MecTo 4enoBeKa B CHCTEME OPTaHUIECKOTr0 1 JIP.
mupa. JlabopaTtopnas padora «M3yueHue
0COOCHHOCTEH CTPOECHUS CKeJIeTa YellOBeKa,
CBA3aHHBIX C ITPAMOXOXICHUEM)
43, | JBwkyme cuibl (pakTopbl) aHTPOIOIeHE3a 2 MenTanpHas KapTa
44
45, | OCHOBHBIE CTAIUN AHTPOIIOTCHE3A. 2 MenTanpHas KapTa
46
47. | DOBOMIONHS COBPEMEHHOTO YEIIOBEKA 1
48, | Yenopeueckue pachl. MeKIUCIUIIMHAPHBIC 2 I1P
49. | meronbl anTpomnojoruu. IIpakTudeckas pabora
«3y4eHne SKOJIOrMYECKUX aJanTaui
YEIOBEKa.
Tema 6. «IKo0rusa — HAyKa 0 B3aMMOOTHOIIEHHAX 3y,
OPraHu3MoOB H HAJI0PraHM3MEeHHbIX CHCTEM C
OKpYyxkawouieii cpeaoii»
50. | 3apokaeHne U pa3BUTHE YKOJIOTHH. 1 YcTHBIH orpoc
51, | Meronpl 3KooruH. 3HaYEHHUE YKOIOTHICCKHX 2 JIP
52 | 3HaHuil i yenoseka. JlabopaTopHas padora
«M3yueHne METo10B 3KOJIOIrMYECKUX
HCCIIeI0BaHUI»
Tema 7. «OpranusmsI 1 cpea O0UTAHUSS» 9y,
53. | DOxonoruueckue GakTOpBI. 1 VYceTHBIl onpoc
54. | Abuornueckue pakropsl. CBeT Kak 1 JIP

sKojoruyeckuit paxrop. JlabopaTopHas padora




«BoIsiBICHHE HpHCHOCO6HGHI/II>'I OpraHu3MoB K
BIIMAHHIO CBCTA).

55. | Abuornueckue ¢akropsl. TemmepaTypa Kak 1 JIP
akonorndeckuii pakrop. JlabopatopHas padbora
«BbIsiBIEHHE TPUCTIOCOOTICHUN OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».
56. | Aouoruueckue (akTophl. BiaxXHOCTh Kak 1 JIP
skonoruueckuit aktop. JlabopatopHas padora
«AHaTOMUYECKHE OCOOCHHOCTH PacTCHUH M3
Pa3HBIX MECT OOMTAHMSI.
57. | Cpenbl obuTaHusI OPraHA3MOB. 1 Tect
58. | buonornyeckue puTMEI. 1 VYerHbli onpoc
59. | JKusHenusie (hopMbI OPraHU3MOB 1 Jlormgeckas enoydka
60, | buornueckue GakTOpEHI. 2 KP
61
Tema 8. «IkoJ10TUsA BUAOB U MOMYJISIMII» 9y,
62, | Dxonmoruyueckre XapaKTepPUCTHKH MOIYJISIIHH. 3 MeHTanpHas Kapra
63,
64.
65, | Dkosoruueckas CTpyKTypa MOMYJISIHH. 3 MenTanbpHas Kaprta
66, | JInHamMHKa OMYJISNINN U €€ PeryJsus
67.
68, | Dkosoruyeckas Hulia Buaa. JlabopaTopHas 3 JIP
69, | pabora «IIpucrnocoOIeHHs CEMSH PaCTCHHI K
70. | pacceneHuIo».
Tema 9. «Ikoa0rus coodIECTB. IKOJOTHUECKHIE 12y
CHCTEMBbI»
71. | CooOriecTBO OpraHU3MOB — OHOIIEHO3 1 Tect
72, | Dxocucrema. 2 MeHTansHas KapTa
73.
74, | Dxonoruyeckue MUpamMuIbL. 2 MeHnTaneHas kapTa
75
76 | M3MeHeHus1 COOOIECTB — CYKIIECCHH. 1 Tect
77, | llpupoaHble SKOCUCTEMBI. 2 MeHnTanpHas KapTa

78




79. | AHTpoOmOreHHbIE SKOCUCTEMBI 1 VYeTHbIl ompoc
(arposKOCHUCTEMBI)
80, | YpboskocucTeMbl. DKOMOHUTOPHUHT. 3 JIP
81, | Ilpaxruyeckas padora «M3ydeHue u onucanue
82 | ypOosKocucTeMBD».
JlabopaTtopHas pabota «/3yuenue
pa3Ho00pa3us MEKUX TOYBCHHBIX
YWICHHUCTOHOI'MX B PA3HBIX S3KOCUCTEMAX)
Tema 10. «buocepa — riiodajabHasA IKOCHCTEMA» 6u.
83, | buocdepa. Ctpykrypa u cocraB Ouocgepbl 2 MeHTanpHas KapTa
84.
85, | 3aKOHOMEpPHOCTH CYIIECTBOBaHUS OUOChHEpHI. 2 MeHTanbHas KapTa
86 | KpyroBopoTs! BemecTs
87, | 3onanbHOCTL OMOCchepsl. OCHOBHBIE OMOMBI 2 MeHTanpHas KapTa
88. | cymm. YcroitunBocTh OuOChepHI.
Tema 11. «Yesi0BeK M OKPY:KAIOIIAsI CPeEIA» 6u4.
89, | BoznaeiicTBre yenoBeka Ha Orochepy 2 MeHTanbHas KapTa
90.
91, | AHTpPOMOIeHHOE BO3ICHCTBHE HAa PACTUTEIbHBIN 2 KP
02. | v xxuBOTHBIN Mup. OXpaHa MPUPOJIEI
93, | PanmonansHOE IPUPOIOIIOIB30BAHNE H 2 MenTanbpHas Kaprta
94, | ycTOHM4MBOE pa3BUTHE.
PesepeHOE BpeMs 8
Uroro 102







