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[Tonnble pekBU3UTHI UcTOYHMKA: HecrtepoBa TaTbsiHa AJeKcaHIpOBHA, y4uTelb OMOJOIMU U
XUMHUU BBICHIEH KBaTM(UKAIMOHHOW Kateropuu. Pabowas mporpamma mo OWONOTHH JUIs
oOyuaromuxcst 10 knacca (yriyOneHHBIH ypoBeHb).- 1. Arupui, 2024.

AHHOTAaMs IpOorpaMMal:

Pabouas mnporpamma yuebHoro mpenmera «buonorus» (yriayOJieHHBI  YpOBEHbB)
coctaBiieHa Juig oOyuaromuxcss 10 kiacca Ha ocHoBe @enepanbHOTO TroCyIapCTBEHHOIO
00pa3oBaTeNbHOTO CTAaHApTa CPEIHEro OOIIero o0pa3oBaHUs, YTBEPXKICHHOTO IPUKA30M
MunoOpuayku Poccun ot 17 mas 2012 Ne 413 ¢ usmenenusimu ot 12 aprycra 2022 rona,
npuka3 Ne 732.

Pabouas mporpamma coorBercTByeT TpeboBaHusiM PI'OC k CTpyKType HpOrpaMm Io
y4eOHBIM MpeaMeTaM OCHOBHOM 00pa3oBaTeNbHOM MPOTPAMMBI CPEHETO OOIIEro 00pa3oBaHuUs.
[TporpamMa cocTaBieHa C HCHOJb30BAHMEM KOHCTPYKTOpa pabouMx IporpamMm Ha caiite
https://edso.ru/

[TporpaMMa COAEPXKUT MOSICHUTENIBHYIO 3alHUCKY, IJIAHUPYEMbIE pe3yJabTaTbl OCBOCHMS
yueOHOro TMpeaMeTa, coJep)kaHue Y4eOHOro mpeaMeTa, TEeMaTH4YeCKoe IUIAaHMPOBaHHE C
YKa3aHUEM KOJMYECTBA YacOB, OTBOJUMBIX Ha OCBOCHME KaXJOH TEMBI, IOYpPOYHOE
IUTAaHUPOBAHKE, ONHUCaHWE Y4eOHO-METOAMYECKOTO U MaTepUallbHO-TEXHUYECKOTO O0ecredeHUs
00pa3oBaTeNLHOTO MpoIiecca.

Pabouass mporpaMma peKOMEHIyeTCs YUWUTENISIM OMOJIOTHH, MPENOoJAIoIIUM IMpeAMET Ha
yriyoneHHoM ypoBHe o ®I'OC COO B 10 knacce.


https://edso.ru/

HHOACHUTEJIBHAA 3AIIMCKA

Pabouast mporpamMmma ydeO6HOro npenmera «buonorusy (yriyOlIeHHBIH YPOBEHB) COCTABIICHA Ha
OCHOBE:!

e ®denepandbHOr0 TrOCYJApPCTBEHHOTO 00pa30oBaTEeNIbHOIO CTaHAApTa CPEIHEro
o0uiero o0pa3oBaHus, yTBEPKAECHHOTO IpukazoM MuHoopHayku Poccun ot 17
masi 2012 No 413 ¢ mocnemaumu u3MeHeHussmu ot 12 aBrycra 2022 rona,
npukaz Ne 732 (3apeructpupoBaH MHHHUCTEPCTBOM FOCTUIIMU Poccuiickoi
Oeneparun 12 cenrsadps 2022 r., peructpaunonssiii N 70034).

o denepanpHON paboyeil mporpaMMbl  CpeaHero  odmero  odpazoBaHUs
«buonorusi» (yrmybnensuslii yposenb) 10-11 kmacc HMHCTUTYTa CTpaTeruu
pa3BuTHs oOpazoBaHms. — Mocksa, 2023, a Takke Ha OCHOBE (QenepaabHON
paboueil mporpaMMbl BOCHHTAHHUSA U C YYETOM KOHIICMIHUU MpEnoJaBaHUs
yuebHOoro mpenmera «buonorus» B 00pa3oBaTeNbHBIX  OpPraHMU3AIMIX
Poccuiickoit deneparumu.

JlanHasi mporpamma sBisieTcsl npuioxkenneM K OCHOBHOM 00pa3oBaTenbHOM Iporpamme
cpennero ob6mero obpazoBanus MbOY COIL n. Arupuni, yTBepKIeHHON MPUKAa30M JUPEKTOpA
mikosibl oT 30 aBrycra 2024r. Ne 364.

VYuebnublit mnpenmer «buonorus» yriayonéHHoro ypoBHs wusyudeHus (10-11 xmaccer)
ABIISICTCS OJHUM M3 KOMIIOHEHTOB NpeAMETHOW obsacTu «EcTecTBeHHO-Hay4HbIE MPEIMETHI».
Cornacio mnonoxenusim PI'OC COO mnpodunbHble y4deOHbIE NPEAMETHI, H3ydaeMmble Ha
yriIyOJnEHHOM YpOBHE, SIBIAIOTCA criocoOoM muddepeHnanun o0ydyeHHs Ha ypOBHE CPETHEro
oOuiero oOpa3oBaHUs W IpPU3BaHbl 00ECNEUYUTH MPEEMCTBEHHOCTh MEXKJIY OCHOBHBIM OOIIMM,
CpPeIHUM OOIIUM, CpPeIHHM TPO(ECCHOHATBLHBIM W BBICIIUM OOpa3oBaHueM. B To ke Bpems
KKl U3 3TUX Y4E€OHBIX MPEIMETOB JI0JKEH ObITh OPUEHTHPOBAH HA NMPUOPUTETHOE PELICHUE
o0pa30BaTeNbHbIX, BOCIIUTATENbHBIX W Pa3BUBAIOLIUX 3a/ay, CBS3aHHBIX C MpPOpopUEHTALUEN
o0yJaromuxcss U CTHUMYJUPOBAHHMEM HHTEpeca K KOHKPETHOH oO0JIaCTM Hay4yHOro 3HaHUs,
CBSI3aHHOT'O C OMOJIOTHEN, METUIIMHOM, SKOJIOTHEN, IICUXO0JIO0THel, CIIOPTOM HJIM BOEHHBIM JIETIOM.

[Iporpamma mo yuebHOoMy mpenmety "buosnorus" maér mpencTaBieHue O IENH U 3aJ1adax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriayOIEHHOM ypOBHE, ONpeesseT 00s3aTeabHoe
(MHBapHaHTHOE) MPEIMETHOE COJAEp)KaHUe, ero CTPYKTYpUpOBaHUE MO pasjesaM U TeMmaw,
pacrnpeziesieHue 1Mo KjiaccaM, peKOMEHAYeT MOoCIeA0BaTeIbHOCTh N3YUEeHHs yueOHOro MaTepuasa
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEJAMETHBIX CBs3€d, JIOTMKM Yy4eOHOro Ipoliecca,
BO3PACTHBIX 0coOeHHOCTel oOydwaromuxcs. B mporpamme mo OuMoJOruM peanu30BaH MPUHIIUI
NPEEMCTBEHHOCTH C H3yuye€HHEeM OHOJOrMM Ha YpPOBHE OCHOBHOTO oOIIero oOpa3oBaHUs,
Onmaromaps 4yeMy [pOCMaTpHUBAaeTCs  HAIlpPaBICHHOCTh Ha  MOCJEyIolllee  Pa3BUTHE
OMOJIOTHYECKUX 3HAHWM, OpPHUEHTUPOBAaHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS, IKOJOTHUECKOTO MBIIUICHUS, MPEJCTaBICHUNA O 3A0pOBOM 0Opas3e KHM3HM, Ha
BOCTIHTaHHE OEpPEKHOTO OTHOIIEHUS K OKpYXKAroIIeW NpUpOIHOW cpere. B mporpamme 1o
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHoro mnpeamera «buomorus» B peanu3anuu
tpeboBanuit ®I'OC COO Kk MMIaHUPYEMBIM JTHUYHOCTHBIM, METANpPEIMETHBIM U TPEIMETHBIM
pesyibTataM o0y4eHHs W B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHOM



JEATETLHOCTH OOYyYaIOIMUXCsA TI0 OCBOCHHUIO COJEp)KaHHUsl OHMOJOTrHYecKoro oOpa3oBaHHS Ha
YPOBHE CpeHEro 001ero oopa3oBaHusl.

Y4eOHblii npeamer «buosiorusi» Ha ypoOBHE CpPEAHET0 OO0IIero oOpa3oBaHUs 3aBepIIacT
Ouosnoruueckoe 00pa3oBaHUE B IIKOJE U OPUECHTHPOBAH Ha pacUIMpeHue U yriayOieHue 3HaHul
oOydJaromuxcsi O JKUBOM MpPHUpOJE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOW OuoJoruwu,
AMOpHONIOTHN M OWMOJIOTHH Pa3BUTHSI, TCHETUKH, CEIEKIMH, OMOTEXHOJOTHH, IBOJIOIMOHHOTO
YUEHHSI U DKOJIOTHH.

Uzyuenue yuebHoro npeamera «buonorus» Ha yriyOJeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJTOTOBKY OOYYalOIIUXCsl K IMOCIEAYIONEMY MOJYyYEeHHI0 OMOJOTHYEeCKOro OOpa3oBaHHUS B
By3aX U OpPraHU3alUsAX CPEeIHEro MpodeccuoHanbHOro odpazoBanus. OCHOBY €ro COAep:KaHUs
COCTaBJIIET CHUCTEMa OHMOJOTMYECKMX 3HAHMUHM, MOJYYCHHBIX IMPH H3YYCHHH OOYYaIOUIMMHUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/ieJIOB OHOJIOTMUM HAa YpPOBHE OCHOBHOIO OOIIETo
oOpa3zoBanus, B 10—11 kiaccax 3Tu 3HaHUS MOTY4YarOT pa3BUTUE. Tak, pacIIMpeHbl U YriayOIeHb
OMoyIoTHYEeCKHe 3HAHUSA O PACTEHHSX, XUBOTHBIX, TprOax, OakTepusx, OpraHU3ME YeJOBEKa,
Oo0LIMX 3aKOHOMEPHOCTSX JKHU3HM, JOINOJHUTEIBHO BKJIIOUYEHbl OHOJIOIMYECKUE CBEIACHUS
MPUKJIATHOTO M TOUCKOBOTO XapakTepa, KOTOpPhlE MOXKHO HCIOJB30BaTh KaK OPUEHTHPHI IS
MOCIEAYIOEro BeiOOpa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJIOTHYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAHHSIMH, ITOTYICHHBIMU 00YJaIOIIUMUCS TIPH U3y4EeHUU (DU3HKHU, XUMUH,
reorpaduy 1 MaTEMaTUKH.

Crpyktypa mnporpammbl 1o yueOHOMY mpenmMery "buonorus" otpaxkaer cHUCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIN MOAXOABI K H3yueHUto Ouonoruu. COriaacHO MM, HU3y4arOTCs
CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE ISl )KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHH3aIlHy,
HBOJIIOIMMA OPraHUYECKOTO MHpa Ha 3eMjie, COXpPaHEHHs OHOJIOTHYECKOTO pa3zHOoOpa3us
wianetsl. Tak, B 10 kimacce HW3y4yaloTCs OCHOBBI MOJIEKYISPHOW U KIETOYHOW OHONOTHH,
HMOPHUONIOTUN U OWOJIOTUH Pa3BUTHUS, TEHETHUKU U CEJCKIIUU, OMOTEXHOJIOTUU M CHUHTETHYECKON
OMOJIOTUM, aKTyalIM3UPYIOTCS 3HaHUS oOydaroumuxcs o OOTaHMKe, 300JI0TMH, aHaTOMUH,
¢busmnonorun venoseka. B 11 kiacce M3y4aroTcsi BOJIIOIMOHHOE YYE€HUE, OCHOBBI SKOJIOTUH U
yueHue o 6uocdepe.

VY4yeOubiii npeamer «buonorus» mnpu3BaH O00ECHEUYUTh OCBOCHHE OOYYAIOIIUMUCS
OMOJIOTUYECKUX TEOpHid W 3aKOHOB, WJEH, NPUHIMIIOB W TPaBWI, JISKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHON KapTHHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
0COOEHHOCTSIX KIJIETKH, OpraHu3Ma, IOIMyJISALUH, OUOLIEeH03a, 3KOCHUCTEMBI, O BBLAAIOIIUXCS
HAyYHBIX JOCTHIKCHHSIX, COBPEMEHHBIX HCCIIEJIOBAHUSX B OHOJOTHH, TMPUKIATHBIX aCIEKTax
Ounonornyeckux 3HaHWH. [ pa3BUTHS W TOIIEp)KaHUST WHTEpeca 0O0YJaroIUXCcss K OMOJIOTHH
HapsIy CO 3HAYUTEIHHBIM 00BEMOM TEOPETUIECKOTO MaTepralia B COJEPKAHUK IPOTPAMMBI 10
OMOJIOTUN TPETYCMOTPEHO 3HAKOMCTBO C HUCTOpPWEH CTAaHOBIEHHUS M Pa3BUTHS TOW WIM MHOMN
obnacTu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOeKHBIX YUEHBIX B PEIICHUE BAXKHEHIINX
OMOJOTUYECKHUX U KOJOTHYECKUX MPOOIIEM.

L]env uzydyenus: yuebHoro npenmera «buonorus» Ha yriyOnEHHOM YpOBHE — OBIIAJIEHUE
00y4JalmMMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIMOHAIBLHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOTO paHra W MPHOOpPETEHUE YMEHHI MCIOJB30BaTh 3TU 3HAHUS B (DOPMHUPOBAHHH WHTEpeca
K omnpenenéHHoi o0mactu mpoecCHOHATIbHON NEATebHOCTH, CBSI3aHHOW ¢ OWOJOTHeHd, W K
BBIOOPY YUEOHOTO 3aBEICHUS JIJIS1 TIPOIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHus.

JocTikenue e u3ydeHus: yueObnoro npeamera «buonorus» Ha yriryOnéHHOM ypoOBHE
o0ecreynBaeTcs peIeHueM CIeIyIOIUX 3a0ay:



OCBOCHME  OOYYAaIOIUMHUCS  CHUCTEMbl  OHMOJIOTMYECKMX 3HAHWH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpHUSIX, KOHLEMIMAX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U IpaBHIIaX,
COCTAaBIIIIOLINX  COBPEMEHHYIO E€CTECTBEHHO-HAY4YHYI0 KapTHUHY MHpa; O CTPOCHHH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJOTMYECKMX CHCTEeM (KJIETKA, OPraHu3M, MOMYJSALus, BHUI,
OuoreoreHo3, Ouocdepa); O BBIIAIOMIMXCA OTKPBITUSX M COBPEMEHHBIX HCCIIEIOBAaHUSIX B
OuoJjoruu;

O3HaKOMJICHHE  OOydJarmomuxcs €  METOAAMU  TO3HAHUS  KMBOH  TPUPOABI:
HCCJIEIOBATEILCKUMU METOAaMU OUOJIOTMYECKUX HAyK (MOJEKYJISpHOU U KIETOYHON Ouooruw,
SMOPUOJIOTHH U OMOJIOTHH PA3BUTHUS, TEHETUKU U CENEKLIUU, OMOTEXHOJIIOTUH U CUHTETUYECKOU
OuoNorMu, MaJeOHTOJOTMH, OKOJOTMM); METOJAaMH  CaMOCTOSITENIbHOTO  MPOBEICHUS
OMOJIOTUYECKUX HCCIEeIOBAaHUNA B J1adopaTopuu M B MpHpone (HaONoaeHHe, H3MEpeHHe,
JKCIIEPUMEHT, MOJICTTUPOBAHUE);

OBJIaJIcHHE OOYYAIOUIUMUCS YMEHHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAIM3UPOBATH U
UCTIOJIB30BaTh OMOJIOTUYECKYIO WH(POPMAIIHIO; TI0JIH30BATHCS OMOJIOTHIECKON TEPMHHOIOTHEH U
CHUMBOJIMKOW; YCTaHaBIMBATh CBSI3b MEXKAY pa3BUTHEM OHOJOTMM H  COLHUAIBHO-
SKOHOMHYECKUMHU M SKOJOTMYECKUMHU NpoOJieMaMH YeJIOBEYECTBA; OILEHUBATH IOCIEICTBUS
CBOCH JNEATENIbHOCTH [0 OTHOLIEHUIO K OKpYXKAarolled HPHUPOIHON cpene, COOCTBEHHOMY
3II0POBBI0 W 3JIOPOBBIO  OKPYKAIOIIMX JIIOAEH; OOOCHOBBIBATH M COOJIOJATh  MEpHI
npopMIaKTUKH WHPEKIMOHHBIX 3a00JIeBaHuUi, MpaBUa MOBEACHUS B MPUPOAE U 0OecreueHUs
0e30MacHOCTH COOCTBEHHOH >KU3HENEATEIbHOCTH B UPE3BBIUAWHBIX CUTYyAlUSX MPUPOIHOTO U
TEXHOTEHHOI'O XapaKkTepa; XapaKTepu3oBaTb COBPEMEHHbIE Hay4yHbIE OTKPBITUS B 00JacTu
OnoJIoruy;

pa3BUTHE y 00YYarOIIUXCsl MHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B TpoIiecce
3HAKOMCTBA C BBLIAIOLUIUMHCSA OTKPBITHUSAMU M COBPEMEHHBIMU HCCIEIOBaHUSIMU B OHOJIOTHH,
pelaeMbIMM €10 IpoOJeMaMy, METOJOJIOrHel OMOJIOTMYECKOro HCCe0BaHUs, MPOBEIACHUS
OKCTIEPUMEHTAIBHBIX HWCCIIEJIOBAHUMA, pemeHnss OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OHMOJIOTUYECKUX 00BEKTOB U TIPOIIECCOB;

BOCIIUTaHHE Y OOyYarolMXCsl IIEHHOCTHOTO OTHOIIEHUS K JKUBOM MPHUpPOJE B LIEJIOM U K
OTIENbHBIM €€ O00beKTaM U SBIEHUSAM; (OpPMUPOBAHME HKOJOTHUECKOM, TIeHEeTHYEeCKOH
TPaMOTHOCTH, OOIIEH KyJIbTYyphl IMOBEIEHHUS B TPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

npruoOpereHre 00yJaromuMHUC KOMIIETEHTHOCTH B PAallMOHAIIBHOM IPUPOIONOIb30BAHUI
(coOmrosenue mMpaBWJI TOBEJACHHUS B MPUPOJE, OXPaHbl BHUIOB, HKOCUCTEM, Ouochepsl),
COXpPaHEHUHU COOCTBEHHOI'O 37I0POBBbS U 3J0POBbSl OKPYXKAIOUIMX Jtojed (COOTIOAEHUS Mep
npoQMIakTUKH  3a0o0JieBaHUM,  oOecrmedeHre  O€30MaCHOCTH  JKU3HEAESATEIIbHOCTH B
Ype3BbIYANHBIX CUTYalUSX MPUPOJHOTO M TEXHOI'€HHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUN M YMEHUH B MIOBCETHEBHON KU3HU;

CO3/IaHWE YCIOBUH Ui OCO3HAaHHOTO BBIOOpa OOYYAIOIIMMHUCS WHIWBHIYaTbHON
o0pa3oBaTeNbHON TpPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienyromeMy HpohecCHOHATbHOMY
CaMOOIIPEJICIEHNIO, B COOTBETCTBUM C WHIWBUAYAJIbHBIMU HHTEpECAMU U MOTPEOHOCTAMHU
pEeruoHa.

OO0miee YKMCIIO 4YacoB, OTBEICHHBIX HA HM3ydyeHHWE OHMOJOTMHM Ha YriayOJEHHOM YpPOBHE
cpennero obmiero oOpasoBanms, coctaBisier 204 gaca: B 10 kmacce — 102 gaca (3 yaca B
Henento), B 11 kimacce — 102 gaca (3 yaca B HeZleno).

Ot6op oOpraHm3alMoOHHBIX (GOpM, METOJOB W CPEACTB OO0ydeHus OUOJIOTUH
OCYIIECTBIISIETCS ¢ YYETOM CHEUU(PHUKU €ro COJACp)KaHUS U HaNpaBICHHOCTH Ha MPOJOJIKEHHE
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OMOJIOTHYECKOT0 O0pa30oBaHUsS B OPTaHM3AIUAX CPEIHEro MPOPEeCcCHOHATHHOTO M BBICIIETO
o0OpazoBaHusl.

OO0s3aTeNbHBIM YCIIOBHEM IPpU OOYYEHHWH OWOJIOTHMHM Ha YIIyOJIEHHOM YpPOBHE SIBIISETCS
NPOBE/ICHUE JIA0OPATOPHBIX M MpakTHUecKux pabor. Tarke yuactue oOydarommxcs B
BBIIOJIHEHUH  TMPOSKTHBIX U y4eOHO-HCCIICJOBATEIILCKUX  paboOT, TeMaThKa KOTOPBIX
OTIpEeNeNIAeTCS YYHUTEJIEM Ha OCHOBE HWMEIOIIMXCS MaTepHAbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX IPUPOIHBIX YCIOBHUI.

BocnurareabHblii moTeHunas npeamera «buosorusn
TemaTnyeckoe MUIAHMPOBaHUE MO Y4eOHOMY mpenMery «bHOIOTHS» COCTaBICHO C YYETOM
paboueii mporpaMmbl BOCIIUTaHUS. BocnmuTaTenpHBIA MOTEHIMAN JAaHHOTO Y4eOHOTO MpeaMeTa
obOecrieunBacT peaan3alyio CICAYIONUX IEIeBBIX MPHOPUTETOB BOCIUTAHHUS OOYYarOIIUXCS
TUMHA3HUH:

e (QopmupoBaHHE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU;

® Ppa3BUTHUE LIECHHOCTHOI'O OTHOLIEHUS K MPUPOJE KaK UCTOYHUKY XKU3HHU Ha 3eMile, OCHOBE
CcaMoro ee CyIIECTBOBAHHS, HYXAAIOIICHCS B 3alUTE U IMOCTOSHHOM BHUMAHUHM CO
CTOPOHBI YEJIOBEKA;

® pa3BHUTHE Y 00YYAIOMIMXCS SKOJOTHYECKON KYIbTYphl, OEPEKHOTO OTHOIICHHS K POJAHOMN
3emiie, IPUPOIHBIM OorarcTBam Poccuu u Mmupa;

® [IOHMMaHUE BIUSHUS COLMAIIBHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOJAHOM
Y COLIMANIbHOU Cpebl;

e BOCIUTAaHWE YYBCTBA OTBETCTBEHHOCTH 3a COCTOSIHHE TMPUPOJHBIX PECYPCOB,
dbopMupoBaHHEe YMEHUII U HABBIKOB Pa3yMHOTO MPHUPOJOINONb30BAHUS, HETEPIUMOTO
OTHOILIEHHUS K IEUCTBUSAM, IPUHOCSIINUM BPE]l SKOJIOTUH;

e TIPHOOPETEHHE OIBITA YKOJIOTO-HAMIPABIECHHOM IE€ATEbHOCTH;

L] paSBI/ITI/Ie IIECHHOCTHOI'O OTHOIIICHUSA K 3I[0p0BI>IO KakK 3anory HOHFOﬁ 158 aKTI/IBHOI\/'I KU3HU
YCJIOBCKaA, €TI0 XOpOHICFO HaCTpOCHI/Iﬂ U OIITUMHUCTHUYHOTO B3IJIs1a HAa MI/Ip,

® Ppa3BUTHE LEHHOCTHOTO OTHOIICHHWS K 3HAaHUAM KaK HMHTEIUIEKTYaJbHOMY pECypcy,
obecreunBaroieMy  Oyayliee dYelnoBEeKa, KakK pe3yslbTaTy KpPOIMOTIMBOTO, HO
YBJIEKATEILHOTO Y4eOHOTO TPY/Ia.



COJEPKAHUE OBbYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KVYPCUBOM, HE BXOJUT B  IPOBEPKY
rocynapcTBeHHoU utoropoi arrecrauuu (I'MA).

Tema 1. buosiorus kak nayka (1 1ac)

CoBpemenHast 6uosorusi — KOMIUIEKCHasi Hayka. Kpatkas ucropus pa3BuUTHS OHOJIOTHU.
buonornueckue Hayku M u3ydaemble UMM mpoOiembl. DyHaameHTanbHbIC, MPUKIAIHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHNS B OMOJIOTUH.

3HayeHue OuojoruM B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. I[lpodeccun, cBszannpie ¢ Owuonorueil. 3HaueHue OWONOTMM B MPAKTHYECKON
JEATEIbHOCTH YEJIOBEKA: MEIUIIMHE, CEJIbCKOM XO3fMCTBE, IPOMBIIIJICHHOCTH, OXpaHe
TIPUPOIBI.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . MeunuxkoB, H. . Basunos, H. B.
Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuner u cxembl: «CBsI3b OHMOJIOTHUH C JPYTUMH Haykamu», «CrucreMa OMOJIOTHYECKIX
HayK».

Tema 2. /KuBble cucTeMbl 1 MX H3y4eHue (2 yaca)

JKuBbie cucteMbl Kak peaMeT uzydeHus oronorun. CBOWCTBA KUBBIX CUCTEM: €IMHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTb U LIE€JIOCTHOCTb, CIOKHOCTh U YHOPSAJOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOpPraHU3als, CaMOBOCIPOU3BEAECHUE, PaA3APAKUMOCTb,
U3MEHYMBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKABBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHBIMA, TKAHEBBIN,
OpraHNU3MEHHBIM, MONYJIILIHOHHO-BUIOBO, HKOCHUCTEMHBIN (ObnoreoneHOTUYECKUI),
ounoctepnsiid. [Iporeccsl, mpoucxoasmue B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKH KHUBOTO.
Kuznp kak opma cymiecTBoBaHUS MaTepuu. Hayku, uzydaromiye *HUBbIe CUCTEMBI HA Pa3HBIX
YPOBHSIX OpTraHU3aIUH.

N3yuenune xuBbIX cucteM. Meroabl Ouonornyeckod Hayku. HaOmrionmeHue, m3MepeHue,
AKCIIEPUMEHT, CHUCTeMaru3aiusi, wmeraaHanu3. lloHsTHEe O 3aBUCMMON M HE3aBUCUMOU
nepemeHHoil. IlmanupoBanue »skcnepumenta. [locraHoBka M mpoBepka rumote3. HyneBas
runore3a. [lonsTue BEIOOPKU U €€ 1ocTOBepHOCTh. Pazopoc B Ouonornueckux qaHHbIX. O1eHKa
JIOCTOBEPHOCTH MOJIYUEHHBIX pe3yslbTaToB. [IpUunHbI MCKaXXEHUS Pe3yJabTaTOB HKCIEPUMEHTA.
[ToHsiITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpan U

Tabmuuper 1 cxembl: «OCHOBHbIE TPU3HAKH JKU3HM», «bHOJOrHMYeckre cucrteMsly,
«CBoiicTBa )XKMBOW MaTepuu», «YpOBHU OpraHU3alUU KUBOU NpUpoibl», «CTpoeHne KUBOTHON
KiIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOrO0  OpraHu3May,
«buoreonenos», «buocdepay, «MeToabl U3ydeHHUS KUBOH PHUPOIBD».

OGopynoBanue: 1abopaTtopHOE 00OPYAOBAHUE JIJIsl TPOBEACHUS HAOIIOACHHH, U3MEPCHUH,
SKCHEPUMEHTOB.

IpakTuyeckass padora «/crnonb30BaHUE Pa3IUYHBIX METOJIOB MPU M3YYEHHH MKUBBIX
CUCTEM.



Tema 3. buoJiorus kjerku (2 yaca)

Knerka — cTpykTypHO-(YHKIHOHAIbHAS €IMHULIA JKUBOTO. VICTOpHS OTKPBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIIETOYHOUM TEOPHH.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUA, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aTroMoB, auddepeHnmanbHoe  HEHTpUYTHPOBAHHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHSL.
Kongoranvnas muxkpockonus. Bumanvnoe (npusicuznennoe) uzyuenue Kiemox.

JdemMoHcTpauMu

[Toptpetsr: P. I'yk, A. JleBenryk, T. l1IBann, M. llneiinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHSA METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIPENapaThl PACTUTEIbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IMpakTnyeckas padora «/3ydeHue METOIOB KIETOYHOH Omosioruu (xpomarorpadus,
anexkTpodopes, nuddepennnansHoe neHTpudyruposanue, [TLP)».

Tema 4. Xumuueckas oprannzauus kjiaetku (10 yacon)

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPOJIEMEHTHI. Boia u €€ ponb
KaK pacTBOPHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBaHUM KJIETKH, TEIUIOPETYJISLUU.
MuHepanbHble BEIIECTBA KIETKH, UX OHoorndeckas posb. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoi Mojekyinbl. IlepBuuHas cTpykTypa Oeika, MenTugHas
CBs3b. BTOpuuHas, TpeTuyHas, yeTBepTUYHAs CTPYKTyphl. [leHarypamus. CpoiicTBa OENKOB.
Knaccugukarus 6enkos. buonornueckue GyHkuu 6enkos. /lpuonut.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHIbl, OJUrOcaxapuibl M monucaxapujsl. OOmumi
IUIaH CTpPOEHUsT U (U3MKO-XMMHUYECKHE CBOICTBa YriieBoAoB. buonoruueckue QyHKuun
YTJIEBOJIOB.

Jlunuasl.  I'mapodmnbHo-rHapodoOHBIe  cBoifcTBa.  Knaccudukaums — aummios.
Tpurnunepunasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOIiCTBa OMOJOTMYECKMX MeMOpaH — TEKy4yecTb, CIOCOOHOCTh K CaMO3aMbIKaHMUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JIHK n PHK. Ctpoenune HykienHoBbIX KucioT. HykieoTuusl.
[Mpuniun kommnementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crupaib.
Mectonaxoxaenue u ouonornueckue ¢pyuknuu JJHK. Bunst PHK. ®ynknun PHK B kietke.

Ctpoenne monekynsl AT®. Makposprudyeckue cBa3u B moiiekysie AT®. buosiornueckue
¢ynkuun  AT®. BoccTaHoBIeHHBIE TMEPEHOCYUKH, UX (QYHKIMU B KiIeTke. /pyeue
HyKIeo3uompugocgamol (HTD,). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouojiorusi: OMOXMMHYECKHEe W OHOpU3NYECKUE HCCIEAOBAaHUSA COCTaBa U
INPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINIeKyl. Mooenupoganue cmpykmypvl u QyHKYui
buomonexkyn u ux komniekcos. KomnviomepHulii Ou3aun u opeanuieckui cunmes 6UOMONEKY U
UX HenpupoOHbIX AHALO206.

JeMoHCTpauMu

[Moptpertsr: JI. [Toaunr, Jx. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankinun, ©. Canrep, C.
IIpy3unep.



Huarpammbl:  «PacnpenesieHMe XUMHYECKHX JJIEMEHTOB B  HEXUBOW MPUPOJIEY,
«PacrnpeniesieHe XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanueckas TaONMIAa XMUMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYyJbl BOAbI», «BemecrBa B cocTaBe OpraHu3MoB», «CTpOeHHE MOJEKYIbl OelKay,
«CTpyKTYypbl O€nKOBOH MOJEKYNb», «CTpoeHHe MOJEKYJd yrieBoAoB», «CTpoeHHE MOJIEKYJ
aununoBy», «HykiienHoBble KUCIOTHIY, «CTpoeHHe MOJIEKYIbl ATD».

Ob6opynoBanue: XUMHUYECKas Mocy1a ¥ 000py10BaHHE.

JladopaTropnasi padora «OOHapyKkeHHE OCITKOB ¢ ITOMOIIBIO KaY€CTBEHHBIX PEAKITUI».

JlaGopaTopuas pabora «lccienoBaHne HYKJIEMHOBBIX KHUCIOT, BBIIEICHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u pyHkumnu kiaerku (8 yacos)

Tunbl KJIETOK: 3yKapHOTHUYecKas M Ipokapuorudeckas. CTpyKTYypHO-(YHKIHOHAJIbHbIC
00pa30BaHUs KJIETKH.

CtpoeHue mpoKapuoTHUECKOW KieTku. Kierounas creHka OakTepuii U apxeil.
OcoOeHHOCTH CTPOCHUs TeTepoTpoHOI U aBTOTPO(DHON MPOKAPHUOTHUYECKUX KIETOK. MecTo u
pOJIb MPOKAPHOT B OMOLIEHO3aX.

Crpoenne n (QyHKIIMOHMPOBAHUE dYKapHOTHUECKOM kieTku. IlnazmaTuueckas memOpaHa
(mna3manemma). CTpykTypa Iula3MaTuueckodl MeMmOpaHbl. TpaHCIIOPT BELIECTB 4epes3
IUTa3MaTHYECKyI0 MeMOpaHy: MacCuBHBIN (muddysus, oOmerduéHHas nudQysus), aKTHBHBINA
(mepBUYHBIA U BTOPUYHBIN akTUBHBIA TpaHcnopt). ITomynponumaemocts MeMOpanbl. PabGora
HaTpUil-KaJIMeBOro Hacoca. DHAOIMUTO3: MUHOLUTO3, parounTo3. Dk30uuTo3. Kierounas creHka.
Crpykrypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHUil, rpuOoB.

[urornazma. Ilutozonms. [lutockener. [IBmkenue mutorasmbl. OpraHoOWIbl KIIETKH.
OnHomeMOpaHHbIE OpraHOUABI KIeTKH: sHaomnazmaruyeckas cetb (DIIC), anmapat [Nombkw,
JU30COMBI, UX CTpOeHHE U (QYHKUUHU. B3aMMOCBS3b OJHOMEMOpaHHBIX OPTaHOWUJOB KIIETKH.
CrtpoeHue rpaHylsIpHOTO peTukyinyma. Mexanusm wuanpasenenus oOenkos 6 OIIIC. Cunres
pacTBopuMbIX  OenkoB. CuHTE3  KIETOYHBIX  MeMOpaH. [mankuii  (arpaHymsipHBIN)
sHJI0MIa3MaTHYeckuil petukynyMm. CekperopHast (yHkuMs anmapara [ombmaxu. Moougukayus
benxoe 6 annapame I onvoxcu. Copmuposxa benxog 6 annapame I onv0oxcu. TpaHCHIOPT BELIECTB
B KJIeTKe. Bakyonu pacturenbHbIX KieToK. Kiterounslit cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOMJIBI KJIETKH: MUTOXOHIPHUH, IJIACTUIBL. [Ipoucxooicoenue
mumoxouopuui u niacmuod. Cumbdbuocenez (K.C. Mepeockosckuii, JI. Mapeynuc). CTpoeHue u
GyHKIMUM MHUTOXOHIpUH U miactuj. [lepBUuHBIE, BTOPUYHBIE U CIIOXKHBIE IUIACTHJIBI
(OTOCUHTE3UPYIOUINX JYKapHOT. XJIOPOIUIACTBhl, XPOMOIUIACTBI, JIEUKOILJIACTHI  BBICIIUX
pacTeHuil.

HememOpannbie opranouzs! kieTkd CTtpoeHue M (GyHKIHH HEMEMOPaHHBIX OPraHOMIOB
kiaetku. PuGocombl.  IIpomedsxcymounvie  ¢hunamenmsi. MUKpOOUIAMEHTBL. AKmuHo8bie
Muxkpogunramenmol. MpllIEUHBbIE KIETKU. AKMUHOBbIEe KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
Muxkpotpybouku. Knerounsiii nentp. CrpoeHHe U JBHKEHHE KIYTUKOB U PECHHUYEK.
MuxkpotpyOouku nutoriasmsl. Llentpuons. benku, accoyuupogannvie ¢ MUKpoguiameHmamu u
Mukpompybouxkamu. Momopnvie 6eaxu.

SAnpo. OOonouka sapa, XpOMaTHH, KapUOIUIa3Ma, SIAPBIIMIKH, UX CTPOEHHE U (DYHKIMH.
SAnepHbiii 6enKoBBIA MaTpUKC. [IpOCTpaHCTBEHHOE PACIOIOKEHHUE XPOMOCOM B HHTEp(azHOM
aape. dyxpomamun u 2emepoxpomamut. Belkun XpomMaTHHa — THCTOHBI. /JuHamuxa s0epHoll
obonouku 6 mumose. A0epuwviti mpancnopm.



Knerounsle  BkitoueHus.  CpaBHMTENbHas  XapakTEPUCTUKA  KIETOK  DYKApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JleMoOHCTpaL U

[Toptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmumpl 1 cxembl: «CTpOEHHE DSYKAPUOTHYECKOW KIETKH», «CTpOeHHE IKUBOTHOM
KIIeTKN», «CTpOeHUE pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHIpUN», «SAapoy, «CtpoeHue
IIPOKAPUOTUYECKOMN KIIETKI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIIPENapaTbl PacTUTENbHBIX, JKUBOTHBIX
KJIETOK, MUKPOIIpenaparbl 0aKTepUalIbHbIX KJIETOK.

JlabopaTopnasi paGora «l3yueHue cTpoeHUs KIETOK pa3IMuHbIX OPIraHU3MOBY.

IIpakTnyeckas padora «/3ydyeHue CBONCTB KJICTOYHONH MEMOpPaHBI».

JlaGopaTopuas paGora «/ccnenoBanue IasmMoiu3a U JemIa3Mojn3a B PaCTUTENbHBIX
KJIETKax».

IIpakTnyeckas padora «3yueHue IBUKEHUS UTOIJIA3Mbl B PACTUTEIbHBIX KIETKaX».

Tema 6. O0MeH BellecTB M NpeBpallleHNe JHEPTUN B KJeTKe (9 yacoB)

AccUMMIAIMS UM JUCCUMWIALUS — JIB€ CTOPOHBI MeTabosn3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPOGHBI M reTepoTpoHBIA. YyacTue Kuciopoga B OOMEHHBIX — Ipolieccax.
OHepreruyeckoe obOecrneueHue kierku: npespaimieHue ATdD B  0oOMEHHBIX Ipoleccax.
@epMeHTaTUBHBIM XapakTep peaklUMuid KIETOYHOro Merabonu3zMa. DepMeHThl, UX CTPOECHHE,
cBoiicTBa W MexaHu3M jaedctBus. Kodepmentsl. OtTianuus (GepMEHTOB OT HEOPraHUYECKHX
KaTain3atopoB.  beiku-akTuBatoppl W OEIKU-MHTHOUTOPBL.  3aBUCHUMOCTb  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIMI OT pa3INnYHBIX (PAKTOPOB.

IlepBUYHBII CHUHTE3 OPraHWYECKHX BEHIECTB B KieTKe. POTOCHMHTE3. AHOKCUSEHHbIU U
oKcucennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHmMbl
peakyuonHozo yenmpa. Ponb xjopormiactoB B mpouecce (¢orocuHTe3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs. u CAM-munvt pomocunmesa. IIpoqyKTUBHOCTh (DOTOCHHTE3A.
BnusiHue pa3nuyHbIx GaKkTOpoB Ha CKOPOCTh (OTOCHUHTE3A. 3HAUeHHE (POTOCUHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIHPYIOIINE
OakTepuH, xKeae300aKTepuu, cepodbaKkTepun, BOJOPOIHbIE OaKTepuu. 3HaUeHHE XEMOCUHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl Opoxxenus. [IpoaykTsl OpoXkKeHUS U MX HCIIOJIb30BaHHE
YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTHMH W BO30YIUTENH
00J1e3HEeH.

AdpoOHBIE OpraHM3Mbl. OTambl >HEPreTHuecKkoro obmeHa. IloaroToBUTENbHBIA ITarl.
['mukonm3 — 6eCKUCIOPOAHOE PACIICTINIEHUE TITFOKO3bI.

buonoruueckoe okucieHue, Wik KIETOYHOE JbIXaHue. Pojib MUTOXOHApPUI B mpolieccax
O6uonornyeckoro okucieHus. Lluxnmdeckue peakuuu. OxuciaurenbHoe (GochopuiimpoBaHHE.
Ouepeus membpanHoz2o epaduerma npomonos. Cumwmes ATD: paboma npomomnuou ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpel  aHadPOOHBIM.
D hHEeKTUBHOCTH YPHEPTETUIECKOTO OOMEHA.

JleMoHCTpanun

IToprpetsr: k. Ilpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DOTOCHHTE3», «IHEPreTUUYeCKuid oOMeH», «buocuHTe3 Oemkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MHUKPOCKOII, 000pPYJIOBaHUE JIJIsl IPUTOTOBJICHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.
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Jladoparopnasi paGora «/3ydeHHe KaTaTUTUYECKON aKTHBHOCTH (GEepMEeHTOB (Ha
IpUMeEpE aMHJIa3bl WK KaTanasbl)».

JlaGopaTtopnas pabora «/3yueHue (HEepMEHTATHBHOTO pacCUICIUICHUS MNEPOKCHIA
BOJZIOPO/Ia B PACTUTEIIbHBIX U JKUBOTHBIX KJIETKaX).

JladopaTopnasi padora «CpaBHeHHE TIPOLIECCOB (DOTOCHHTE3A U XEMOCHHTE3a.

JlaGopaTopnasi pa6ora «CpaBHEHUE MPOIIECCOB OPOKCHUS U ABIXAHUS.

Tema 7. Hacieacreennass nHgopManus 1 peaausanus eé B kjerke (9 yacos)

Peaknun marpuyHoro cuHresa. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUYHOTO
cuHTe3a. Peanmsanms HaciaeacTBeHHOM uWH(opMmanuu. ['eHeTHYeckwil KOJ, €ro CBOWCTBA.
Tpanckpunuusa — marpuusblii cuHTe3 PHK. IIpuHUUMIIBI TpaHCKPUIIIMK: KOMIUIEMEHTAPHOCTb,
AHTUIAPaLIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
knremxke. Hexooupyrowue PHK.

Tpancusmus u e€ sranbl. Yyactue TpancnoptHeix PHK B GmocunTese Oenka. YcioBus
ouocunTe3a 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocuHTE3€e OemKa.

Coepemennvie npedcmasnenus o cmpoeruu cenos. OpraHuzanus reHoMa y MpoKapuoT U
JyKapuoT. Perynsiusi akTUBHOCTH T'eHOB y mpokapuoT. ['mmoreza omepona (®. XKakob, XK.
Mano). Monekynapuvle mexaHusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MPOLECCOB B KiieTke. KiieTouHblii romeocTas.

Bupycel — HeksieTouHbIe (OPMBI JKU3HU U OOMraTHbie napa3uthl. CTpOeHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHUPYCOB, OaktepuodaroB. Kuzuenuwiii yuxn J[HK-codeporcawux
supycos, PHK-codepaicawux eupycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasa,
unmezpasa.

BupycHbie 3a0oieBaHus 4enoBeka, KHBOTHBIX, pactennid. CIIMJ], COVID-19,
COLMANIbHBIE U METUIIMHCKHE TPOOIEMBI.

buoungpopmamuxa: unmeepayus u ananuz 6onvuux maccugog («bigdatar) cmpyxmypHuix
buonoeuueckux OanHvix. Hanomexmonocuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@dynxyuu denxos. Cnocobvl 0ocmasKu 1eKapcms.

JleMoHCTpanuu

[Toprpetsr: H. K. Konsnos, /. 1. IBaHOBCKMiA.

Tabmuupt u  cxembl: «buocuHTe3 Oenkay, «l'eHeTmueckuit Koa», «Bupycsm,
«baxrepuodarm».

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. J/KuzHeHHbIH IUKJ KJIETKH (6 4acoB)

Knerounsii muki, ero mepuoasl u perymsnus. Mutepdaza m muto3. OcoOEHHOCTH
mporieccoB, mpoTekaronux B uHTepdasze. [loaroroska kietku k aeneHuro. [IpecuHTeTHYECKU
(TTOCTMUTOTUYECKUI), CUHTETUYECKMA W TOCTCHUHTETHUYECKUH (IIPEMUTOTHUYECKUN) TMEePHOAbI
UHTEpda3bl.

Matpuunsiii  cunte3 JHK —  permmmkanms.  Ilpunnuner  perummkamuu — JJHK:
KOMIUIEMEHTApHOCTh,  MOJYKOHCEpBATUBHBIN  CHHTE3, AaHTHUIAPAJLIEIbHOCTh. MexaHu3M
perumkanuu  JIHK.  Xpomocombl. Crtpoenne xpomocom. Temomepbl u — Termomepasa.
XpOMOCOMHBIM HA0Op KIETKH — KapuOTUN. JMIIOMAHBIN W TaluIOMIHBIA HAOOPBI XPOMOCOM.
["'omonornynbie XpoMocoMel. [1010BBIE XPOMOCOMBI.

Henenune kierkn — muto3. Cragum MHUTO3a M MPOUCXOIAIIME B HUX IMPOLECCHL. THIIBI
muTo3a. Kaprnokunes u nurokunes. buojgornueckoe 3Ha4eHHE MUTO3A.

Perynauus MUTOTHYECKOTO IMKJIA KIETKH. [Iporpammmupyemasi KieTo4Has rubenp —
aromnTo3.
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Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemkay» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmuupl u cxembl: «Ku3HEHHBIH LUK KIETKW», «Muto3», «CTpoeHue XpomMocomy,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOIN, MHUKpompenapaThl: «MHUTO3 B KJIETKAaX KOpEIIKa
JTyKay.

JlaGopaTropHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTax.

JlabopaTopnas pa6ora «HaOnroneHne MuTo3a B KIETKaX KOHUMKA KOpEIIKa Jyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenne u pynkuuun opranuzmosn (17 yacos)

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHAIBHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUZHEAESITEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUCThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBs3b 9acTe MHOIOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEW: o0Opa3oBaTeNbHAs, MOKPOBHAs,
MPOBOJINIAs, OCHOBHAsA, MexaHnueckas. OcoOEHHOCTH CTPOEHHUS, (DYHKIMA U PACTIOTIOKEHUS
TKaHEN B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4Ye€JOBeKa. THUNBI JKUBOTHBIX TKaHEW: JIUTEIHAIbHA,
COEMHUTENbHASA, MbllleuHas, HepBHasA. OCOOCHHOCTH CTpPOEHUs, (PYHKIMHA M PaCHOJIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprassl. BereratuBHbie U reHEepaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPTaHOB
YKUBOTHBIX U 4yenoBeka. DyHKIIMK OpraHOB U CUCTEM OPTaHOB.

Omnopa Tenma opranusmoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykKHbIIl U BHyTpeHHMI ckeneT. CTpoeHHe U TUIIbl COEAMHEHUS
KOCTEH.

JBmwkeHue opraHu3MoB. JI[BM)KEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHTHOE,
KTYTUKOBO€, pECHUYHOe. J[IBM)K€HHE MHOTOKJIETOYHBIX PpACTEHUH: TpPOMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M U€JIOBEKA: MbIlIeuHas cucreMa. Pednexc. CkeneTHbie
MBIIIIIBI U UX padoTa.

[Tutanue opranusmoB. IloriomieHre Bojabl, YIIEKUCIOrO ra3a 1 MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luTtaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHUE.
[luraHne TO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTENBHOTO TpakTa. llumieBapuTenbHbIe
xene3bl. [IumeBapurenbHas cucreMa 4eoBeKa.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB yepe3
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxarenbHas MoBepXHOCTh. JKabepHoe u JErodHoe
IbIxaHue. JIpIxaHue TO3BOHOYHBIX »UBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHMs JETKUX II03BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cHuCTeMa 4YeloBeka. MexaHu3m
BEHTWISILIMM JIETKUX Y NTUI] U MIIeKonUTaomux. Perynsanus apixanus. JlpixareabHble 00bEMBI.

Tpa"cnopr BeleCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepane, KpPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru
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KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
II03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasnus.

Beinenenune y opranu3moB. Belnenenue y pacTeHui. BeineneHue |y KUBOTHBIX.
Cokpatutenbubie Bakyonau. Opranbl BbiieneHus. PuibTpanus, cekpeuuss U oOpaTHOE
BCAChIBAaHHE KaK MEXaHU3MbI pabOThl OPraHoB BbiAeNneHusA. CBs3b MOJOCTU Tejla ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM cuUCTeMaMu. BpineneHre y mo3BOHOYHBIX XMBOTHBIX U uejoBeka. [loukw.
Crpoenue u ¢pyHkunonupoBanue Heppona. OO6pa3zoBaHne MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTBI TPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBbIX pacTeHuil. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1UThl. ODUTOHIUIBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOAHBIC. 3allIMTa OpraHu3Ma
or Oone3neil. MMmyHHas cucrema uenoBeka. KileTOUHBII W TyMOpalbHBII WMMYHHUTET.
Bpoxnéuuslii u  mpHOOpeTéHHBI  cnenuuueckuii UMMYyHUTET. Teopus KJIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®. M. Bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3mMoB. Poib BpoXKIEHHOTO UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazapaxxuMocTe M perynsuus y OpraHu3MoB. PazipakumMocTb y OJIHOKJIETOYHBIX
opranu3moB. Takcucel. PazgpaxkxumMocts U peryssiuus y pacTeHuil. PocToBble BElECTBA U HX
3HauEHUE.

HepBrast cucrema u pediexTopHas peryisius y >KUBOTHBIX. HepBHas cucrema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOXKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KUBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pedrexc u pednexkropnas ayra. bezycrnoBHbie u
YCJIOBHBIE PE(IIEKCHI.

['ymopanbHasi perymsiiusi ¥ SHIOKpUHHAs CUCTEMa >XUBOTHBIX M 4yesioBeka. JKenessl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpPMOHOB. B3auMOCBsA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCTH,
«bakrepun», «lIpocreiimue», «Opranbl LBETKOBBIX pacTeHHil», «CHCTEMBI OpPraHOB
MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKoMbIX», «TKaHU pacTeHHiD»,
«KopueBwie cuctembr», «CtpoeHue cTednsa», «CTpoeHHE IHMCTOBOM IIIACTUHKMY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cuctemay,
«/prxarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass CcUCTEMay,
«BeinenurenbHas cucremay», « JHIOKpPUHHAA cucteMay, «CTpoeHre MbIUby, «MMyHUTETY,
«KumeynononoctHeie», «CxeMa MUTaHUs pacTeHUu», «KpoBeHOCHbIE CHCTEMBI TO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHE JO0KIEBOI0
yepBs», «HepBHas cucrema poid», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMbikatomuxcsi», «HepBuast cuctema ntuny, «HepBHas cuctema MIIEKONMTAIOMINXY,
«HepBHas cuctema yenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsbl TKaHEeH, paKOBUHBI MOJITIOCKOB, KOJJIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, JKHUBbBIC
9K3EMIUIAPhl KOMHATHBIX PacTeHHH, TepOapuu pacTeHUN pa3HbIX OTAENIOB, BJIaKHbIE IIperapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opymoBaHue Jis JEMOHCTpPAllMU TOYBEHHOTO U BO3AYIIHOTO THUTAHWS PACTCHHIA,
pacuieryieHus Kpaxmaina M OelkoB ToJ JeiicTBueM (epMEeHTOB, OOOpYIOBaHUE IS
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JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHbIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHUIN.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MmHoKeHHe 1 pa3BUTHE OPraHu3MoB (8 4acoB)

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyoe (BKJII0Yasi BEreTaTUBHOE) U 110JIOBOE. Buibl
0ecroI0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHHUE.

ITonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meio3. Cranguu Meiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 'y JKUBOTHbIX. IloyioBble — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CrepMaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

Om1og0TBOpEHHE M AMOPUOHAIIBHOE Pa3BUTHE XKMBOTHBIX. CIOCOOBI OIUIOAOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTreHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunupoganuoe opodrenue. brnacmyna, munol
onacmyn. OcoOeHHOCTH APOONIEHUsT MIEKOMUTAIOIMIUX. 3apOJIbIINIEBbIe JUCTKH (TACTPYIISALINS).
3aknajKka OpPraHOB W TKaHeW W3 3apOJBIIIEBBIX JHUCTKOB. B3anMmHOe BiHMsSHUE YacTel
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUlaHa CTPOCHUS
JKUBOTHOTO KakK pe3ynbTaT HepapXWUYeCKHX B3aMMOJEWCTBUM reHoB. BimsHue Ha
AMOpPHOHANIEHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButue xuBoTHbIX. [locTamOpuoHanbHbll nepuon. Ilpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHUE MPSIMOrO M HENPSAMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunel pocta >KUBOTHBIX. DakTOpbl PETYISIMM POCTa KUBOTHBIX U yenoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHe TPOLECCHI.

PasmHoxxeHue u pasButue pacrenuil. ['amerodur u crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue crmop B Iporecce Meio3a. ['ameroreHes y pacTeHH.
OImIog0TBOPEHNE H Pa3BUTHE PACTUTENBHBIX OpPraHu3MOB. JIBOWHOE OIJIOJAOTBOPEHHUE Y
[[BETKOBBIX pacTeHuii. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI PEryIsIMU OHTOTE€HE3a Y PACTEHHUM U )KUBOTHBIX.

JleMoHCTpan U

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunel u cxembl: «BereraTuBHOEe pazMHOKeHUE», «TUIBI OECTIONOro pa3sMHOXKEHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHE SULEKIETKH M CIEPMATO30HUAa»,
«OcHoBHBIE cTaauu OHTOreHe3a», «lIpsiMoe u Hempsmoe pa3BUTHE», «Pa3BUTHE MalCKOro
Kykayn, «Pa3Butue capanum», «Pa3Butue narymkn», «/[BoliHOe OMIOAOTBOPEHUE Y IIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYIOJBHBIX pacTeHUN», «KHU3HEHHBIN UK
MOpPCKOM  KamycTel», <«OKu3HeHHbII wnuKI Mxa», <«KHU3HEHHBIH LUK [AnOPOTHHUKAY,
«KU3HEHHEIN IUKJI COCHED.
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OO6opynoBaHHe: CBETOBOW MHUKPOCKOI, MUKPOIIPENapaThl SUIICKIECTOK U CIIEPMaTO30U/IOB,
Mojienb «L{uKI1 pa3BUTHS JIATYLIKN».

JlabopaTtopnass pabora «l3yuyeHue CTpOEHMsI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BblsBIeHHE NPU3HAKOB CXOJCTBA 3apOABIIIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHuEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. 'eHeTHKa — HAYKA O HACJIEICTBEHHOCTH M M3MEHUYMBOCTH OPraHuU3MOB (2
yaca)

HcTtopusi cTaHOBJIEHMSI U pa3BUTHS I€HETUKM Kak Hayku. Pabotel I. Menpens, I'. ne
@®puza, T. Moprana. Pomnb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTHU TreHeTuku. Paborsr H. K.
Konbmona, H. 1. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbBIE T€HETUYECKUE MOHITHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJlIE€IbHbIE
IeHbl, aJIbTEPHATUBHbIE NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA IMPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JWHUSA, THOpUAbI, TeHOTun, (eHotun. OCHOBHBIE METOIbl T€HETHKHU:
TUOPUAO0IOTHYECKHM, TUTOIOTUYECKHUI, MOJNIEKYISIPHO-TE€HETUIECKHIA.

JleMoOHCTpaLuu

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuie! u cxeMbl: «MeToIbI TeHETUKIY, «CXEMbI CKPEITUBAHUSY.

JlabopaTopnas padora «/Ipo3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAaHUN».

Tema 12. 3akoHoMepHocTH HacieqcTBeHHOCTH (10 yacoB)

Monorubpunnoe ckpeumBanue. IlepBblii 3akoH MeHaens — 3aKoH €AMHOOOpasus
ruOpusioB nepBoro mnokojeHus. IIpaBuno gomuHupoBanHus. Bropoil 3akoH MeHjens — 3aKkoH
paciernieHus npu3HakoB. L{uTonornueckre 0CHOBBI MOHOTHUOPHIHOTO CKpellMBaHus. [ unoresa
YUCTOTHI FaMeT.

AHamusupyromiee  ckpemnBaHue.  [IpoMexyToOuHBI ~ XapakTep  HacJIEZJOBAHHS.
Pacmiennienue npu3HakoB MIPU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBanue. Tperudt 3akoH MeHaens — 3aKkOH HE3aBUCHUMOTO
HacJIeJOBaHMsI MPU3HAKOB. LluToI0rN4Yeckrie OCHOBBI IUTHOPUIHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CuerieHHOe HacleJ0BaHue
T€HOB, HAapYIIEHNE CLETUIEHNS MEXy TeHaMU. XpOMOCOMHasl TEOpHUsl HACJIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXAHU3M OIPEIENICHUS I0jJa. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI Moj. ['eHeTmdeckas CTPYKTypa IIOJOBBIX
xpomocoM. HacnenoBanne npru3HaKoB, CHEIJIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lnefiorponusi — MHOMKECTBEHHOE JIECHCTBHE TI€HA.
MHOKeCTBEHHBI aJlieNu3M. B3auMojencTBue HeaUIeNbHBIX T€HOB. KOMIUIEMEHTApHOCTD.
Onwucra3s. [Tonmnmepus.

['eneTnyeckuil KOHTPOJb PA3BUTHUS PACTEHUM, JKMBOTHBIX M 4YEJIOBEKa, a TaKxKe
(U3MOTOTHUECKUX TPOIIECCOB, TOBEJACHMS W KOTHUTHUBHBIX (QyHKIMHA. [eHeTnueckue
MEeXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aHMOJCHCTBHUS «XO3SMH — Mapa3uT» U «XO3SIMH —
MuKpoOrnom». ['eHeTHuecKre acreKTbl KOHTPOJIS U U3MEHEHUs HacjeICTBEHHON nHpopMaluu B
MIOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpanuu

[Toptpetsi: I'. Menaens, T. Mopras.
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Tabmumpl u cxemsl: «I[lepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHumemns»,
«Ananuzupymoliee ckpeumBanuey, «Hemnonnoe noMmunupoBanuey, «CLeIIeHHOE HACIeJOBaHUE
MPHU3HAKOB y Apo30duiby, « eHeTnka nonay, «Kapuorun yenoekay, «Kapruotun apo30Quiiby,
«Kapuorun ntuisl», « MHOXKECTBEHHBIN ajiean3M», «B3anMoaencTerue reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTpPAllMU 3aKOHOB €IUHO00pasusi rHOpPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUS] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBHUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJIsl IEMOHCTPALUK CLEIIECHHOTO HACJIe0BaHUs ITPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «/3ydyeHue pe3yiabTaTOB MOHOTUOPUIHOTO CKPEIIMBAaHUS Y
JIPO30(UITBD».

IIpakTuyeckass padora «l3ydyeHue pe3yapbTaTOB AUTHOPUIHOTO CKpPEUIMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH (6 YacoB)

BsanmopnelictBie reHotuna u cpeapl npu (GopMupoBaHHHM (eHOoTHNa. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TPHU3HAKK. BuUIbl  M3MEHYHMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHYUBOCTb. Ponb cpeasl B (opMUpoBaHMHM MOIUGMUKAIIMOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

I'enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bunbl
TeHOTUITUYECKONW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHas M13MEHUYMBOCTh. Melo03 U MOJIOBOM MPOIECC — OCHOBA KOMOWHATHUBHOMN
W3MEHYUBOCTH. POJIb KOMOMHATHUBHON U3MEHUYMBOCTU B CO3JJaHUU T€HETUYECKOTO PA3HOOOpa3us
B [Ipe/ieJiax OJIHOTO BH/IA.

MyrtalimonHass W3MEHYMBOCTb. BHIBl MyTaluid: TE€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE M IUTOILIA3MATHYECKHUE MYTAIlUH.
Comarnueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTareHel U UX
BIIMSIHME HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJIOTHYECKUX
psnoB B HacneacTBeHHOW wu3MeHunBocTH (H.M. BaBuioB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, DPOJb INULEHEeMUYECKUX (PaKkmopo8 6 HACIe008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoOHCTpanun

IToptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmumpl u cxembl: «Bunmbl m3meHunBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meito3y»,  «OminogorBopenue»,  «l[ eHeTHdyeckue
3a00JIeBaHUS YeIIOBEKay, «BUIbl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHbIE SK3EMIUISIPhl KOMHATHBIX PACTEHUM, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi padora «MccnemoBaHue 3aKOHOMEPHOCTEH  MoOAU(UKAIIMOHHOMA
n3MeH4UBOCTH. [IocTpoeHre BapHallMOHHOIO psifia U BApUALIMOHHON KPUBOW.

IIpakTuyeckasi pa6ora «Mytamnuu y 1po30Q sl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eHeTuka 4yeaoBeka (3 yaca)

Kapuotun uenoBexka. MexayHapoaHasi MporpaMma HUCCJIEJIOBAHHMS T'E€HOMa YEJIOBEKa.
MeTobl U3Y4YEeHUS TEHETUKH YETIOBEKAa: TeHEAIOTMUECKU, ONMM3HEIOBBIN, [MTOTCHETHUYECKHA,
MONYJISALUOHHO-CTAaTUCTUYECKUH, MOJIEKYIsIpHO-reHeTnueckuii. COBpPEMEHHOE OIpenesieHne
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TE€HOTHIA: IOJITHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHciie ¢ momoubto [1IP-
aHanu3a. HacnencrBennsie 3a001eBanus 4eI0BeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
bone3nn ¢ HacneaCTBEHHOM MNPeapacnoioKEHHOCTbIO. 3HAUYCHHE MEAUIIMHCKOW T€HETHUKH B
NPEIOTBPALICHUN M JICUCHUU TeHETUYECKUX 3a00JieBaHUM 4YesloBeKka. MeauKo-TeHEeTHYecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETHUECKOro Ipy3a». DTHUECKUE aCIIEKThI
WCCJICIOBAaHM B 00JIACTH PEAAKTUPOBAHUS TCHOMA M CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKAa K (PU3UYECKOMY U
XMMUYECKOMY 3arpsA3HEHUI0 OKpYXKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay», «MeTOIbI M3ydeHUS TCHETHKH YEIIOBEKAY,
«["eneTnueckue 3a001€BaHUS YEITOBEKAY.

IpakTnyeckas padora «CocTaBieHHUE U aHATIU3 POJOCIOBHOMN.

Tema 15. Cenexuusi opranuzmos (4 yaca)

JomecTukanust M CeJleKIus. 3apoXACHUE CEJICKIMU W JgoMmecTtukauuu. Yuyenue H. W.
Bapunosa o Llentpax mpoucxoxaeHusi 1 MHOrooOpasusi KyJabTYpHBIX pacTeHuil. Ponb cenexiuu
B CO3/aHMM COPTOB pacTeHUM U mnopoa KuUBOTHbIX. Copr, mopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcieACTBEHHON m3MeHunBocty H. WM. BaBuiioBa, ero 3HaueHue miist
CEJIEKIIMOHHOM paboTHI.

MeTtopl ceneknoHHOM paboThl. MckyccTBeHHBIN 0TOOpP: MacCOBbIN U MHIUBUYaTbHBIN.
Otanbl KOMOWHAIIMOHHON cenekiuu. VcnbiTanue mpou3BOAUTENEH MO MOTOMCTBY. OTOOp Mo
TEHOTHITY C MIOMOIIBIO OIEHKH (PeHOTHIA TOTOMCTBA U OTOOP IO T€HOTHUITY C TTIOMOIIbIO aHAIN3a
JHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJl CENeKIHOHHOW paloTel. PamuanoHHbBIl U
XUMHUYECKH MyTareHe3 KaK MCTOYHMK MYyTallMid y KYyJIbTypHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHMUS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJTYYEHHS UCXOAHOTO MaTepralia sl CEEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBuzoBas ruOpuauzanus. bBIU3KOpoaCTBEHHOE
CKpelMBaHue, Wi UHOpUAUHT. HepoJacTBeHHOE CKpelrBaHue, Wil ayTOpuauHT. ['eTepo3uc u
ero mpuyuHbel. Mcnonp3oBaHue rerepo3rca B cenekiuu. OTmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecruioausi MEXKBHIAOBBIX THOPUIOB. JlOCTMIKEHHS CEJNEKIIMM pACcTeHUH H
KUBOTHBIX. «3€1EHAs peOOYULY.

CoxpaHeHHE U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHM W HX JAMKUX
poauuei sl CO3/IaHMsI HOBBIX COPTOB U TMOPHIOB CEIbCKOXO3SICTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu cenbCKOX03AUCEEHHbIX U NPOMbICIO0BbIX
HCUBOMHBIX 8 YENAX VIYYULeHUS CYUWeCMBYIOWUX U CO30aHUS HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMEeHeHUeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aHUL, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. . Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsnenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuipe! 1 cxembl: «L{eHTpbI MPOUCXOKICHHUS U MHOT000pa3us KyJbTYpHBIX pacTCHHUID,
«3aKOH TOMOJIOTHYECKHMX PSJOB B HACJIEACTBEHHONM HM3MEHUYMBOCTH», «METOIbl CEIeKLUN»,
«Otnanéunas rubpuanzanus», «MyTtareses».

JlabopaTopnas padora «/3ydeHne cCOPTOB KyJbTYpHBIX PaCTEHMH M MOPOJ JOMAIIHUX
KUBOTHBIX).
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JlaGoparopHas padora «/3yueHre METOI0B CENEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

IKekypensi «OCHOBHBIE METO/BI U JOCTHXKCHMS CEJIEKIIUM PACTeHUI M JKMBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO03sIMCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo/0rusi 1 CUHTeTHYecKasi OuoJiorus (4 yaca)

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTUH, — KJIETOYHBIE M TKAHEBBIE KYJIbTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepUcTHKa. TpaauiuoHHas OUOTEXHOJIOTUA: XJeOoleueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorndeckuii cuate3. O0bEeKThI
MUKpOOHosIornyeckux TexHosaoruil. [IpousBoacTso Oenka, aMUHOKMCIOT U BUTAMUHOB.

CoznlaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUS T€HOMOB C LIEJIbIO MTOJIYYE€HUsl OPIraHU3MOB U UX KOMIIOHEHTOB, COAEPKAIINUX
HE BCTpEYarolluecs B NpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas nHxeHepus. MeToabl KylbTypbl KJIETOK M TKaHEH PAaCTEHUM WM KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus W comatudeckuii smOpuoreHe3. Vcmonbp3oBaHue
ralIOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHAnbHLIX anmumen. Flcnonvzosarnue
MOHOKNIOHANbHBIX U NONUKIOHANbHBIX aHmumen 6 meouyune. VICKyCCTBEHHOE OIJIOZIOTBOPEHHE.
PexoHCTpyKIMs SIMLEKIETOK M KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3MHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHast U IeHHas uHXkeHepus. VICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTPYHUPOBAHHUE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTrkeHuss U NEpCHEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTHUYECKHE M OSTHYECKHE Npo0JieMbl TI'e€HHOU
UHXECHEPUHU.

Menununackue ouorexnonoruu. [Tocrrenomuas mudposas menununa. [1I[P-1uarnoctuka.
MeTab010MHBIN aHaNM3, TEHOLIEHTPUYECKUI aHAIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KII€TOK. TapretHass Tepanus paka. 3D-
OvonH)xeHepusi A pa3paboTku  (PyHIAMEHTaJIbHBIX OCHOB MEIUIMHCKUX TEXHOJOIHUH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH Cco4YeTaHWeM TEXHOJOIMi TPEXMEpPHOro OMONpPUHTHHIa |
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BaKLUMH C LEJIbI0 oOecredeHus: KOMOMHMPOBAHHOW 3alllUThl OT
B030ynuteneit OPBU, ycraHoBiieHHEe MOJIEKYJISPHBIX MeXaHu3MOB (yHKumonupoBanus PHK-
COJIepKalX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OMacHbIe 3a00J1€BaHMs YeIOBEKa U )KUBOTHBIX.

JleMoOHCTpaLun

Tabmunpr u  cxembl:  «lcrnonb3oBaHME  MHUKPOOPIaHM3MOB B MPOMBINIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepusn», «I'eHHas HHKEHEPUsI».

JlaGopaTopHas pa6ora «/3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNOrus — BayKHeIas Npou3BOIUTENbHASI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO)».

PesepBHoe Bpems (1 1ac)
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYarOIIUMUCS
pOTpaMM CPeAHEro o0IIero 00pa3oBaHus: JUYHOCTHBIC, METAPEAMETHBIC U ITPEIMETHEIC.

B cTpyKkType JTUYHOCTHBIX Pe3yJlbTaTOB OCBOCHUS MPOTrpamMMbl MO OUOJOTHH BbIIEICHBI
CIEyIOIINE  COCTABIAIOIIME: OCO3HAHME OOYYAIOIIMMHUCA  POCCUHCKOM  Tpa)IaHCKON
UJICHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIPEACICHHUIO,
Hanuyue momueéayuu K OOY4CHUIO OHWOJIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXACHUI JTMYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIUIUN pPa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYaIOIIUXCSl PYKOBOJACTBOBATHCSA B
CBOCH  JCATCILHOCTH  IICHHOCTHO-CMBICIIOBBIMH ~ YCTaHOBKAMH, TPUCYITUMH  CHCTEME
Ouonornyeckoro  oOpa3oBaHUSs, Haauyue NPABOCO3HAHUA ~ DKOJOTHUECKOW  KYIBTYPHI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH JKU3HEHHBIE MJIaHBI.

JInaHOCTHBIE pPe3yabTaThl OCBOCHUS MPOTPaMMbl 10 OMOJOTUHM JOCTUTAIOTCA B €IUHCTBE
y4eOHOM W BOCIHUTATEIHHON JESATEILHOCTH B COOTBETCTBHH C TPAIUIIMOHHBIMH POCCHUHCKHMU
COIIMOKYJIbTYPHBIMH, UCTOPHYSCKUMH M JTYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMU, IPHHATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMu MOBEACHUA M CIIOCOOCTBYIOT MpOIleccaM CaMOIMO3HAHUS,
CaMOBOCITUTAaHUS U CaMOPAa3BUTHsI, Pa3BUTHS BHYTPEHHEH MO3UIMH JIUYHOCTH, MATPUOTH3MA U
YBOKEHHS K 3aKOHY M IPABOMOPSIKY, YEIOBEKY TPy/Aa M CTapuieMy IOKOJICHHIO, B3aUMHOTO
VBOXKCHHS, OCPEe)KHOTO  OTHOIICHUS K  KYJAbTYPHOMY  HACIICIUI0O W TPAIUIUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoint @enepanuu, Npupoae U OKPYKarollIen cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOTro npeamera «bromorus» JOMKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpPHEHTAIMi, TO3UTHBHBIX BHYTPEHHUX
yOeXJACHU, COOTBETCTBYIOUIMX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacuiipeHre KU3HEHHOTO OIbITa U OMNbITa AESITENFHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HAIPaBJICHUH BOCIIUTATEIFHOMN JICITEIFHOCTH, B TOM YHCJIC B YACTH:

1) rpa:kIaHCKOro BOCHMTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3WUIMU  OOYyYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHAa POCCUIICKOro 00IIeCTBa;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)KEHHWE 3aKOHA U
MIPaBOTIOPSIIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JaHUU YUEOHBIX MPOCKTOB,
peleHnr y4eOHbBIX U MTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TO3HMIIMI0 TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM JKU3HU U O0BSICHSATH €€

YMEHHE YYUTHIBATh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTH  KOHCTPYKTHBHOIO
B3aMIMOJICHCTBHS JIOJIEH ¢ pa3HBIMU yOCKICHUSIMH, KYJIbTYPHBIMH IEHHOCTSIMH U COLUATHHBIM
MOJIOXKEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBHINIOJHEHHUS Y4eOHBIX,
MO3HABATENBHBIX M UCCIEAOBATEIbCKUX 33Ja4, YBAXUTECIHHOTO OTHOILICHUS K MHEHHIO
OTIIIOHEHTOB MPH 00CYXJICHUH CIIOPHBIX BOMPOCOB OMOJIIOTHYECKOTO COACPIKAHMUS,

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;
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2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKON IPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepe]] PonmHOMN, ropmoctu 3a CBOM Kpai, CBOIO
Ponuny, cBO# SI3bIK U KYJIBTYPY, MIPOLLIOE U HACTOsIIIIEe MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUIEHHE K NPUPOJHOMY HACIHEAMI0 U NaMSATHUKAM MPUPOIBL,
JIoCTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHICKUX Y4YEHBIX B CTAHOBJIIEHHE U Pa3BUTHE
OHMOJI0TUH, TOHUMAaHKS 3Ha4€HUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHas yOe:KIEHHOCTh, TOTOBHOCTbH K CIIY’KCHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHHE AYXOBHBIX LIEHHOCTEH POCCUIICKOT0 HapoIa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccumn;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOYAs ICTETUKY ObITA, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MMOHUMaHUE SMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPO/BI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMJIEHUE MPOSBIATH
KauecTBa TBOPUYECKOM JIMYHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNEe TUTUEHUYECKUX TPaBUJI U HOPM, COaJaHCHPOBAHHBIM PEXKUM 3aHITHH U OTIbIXA,
peryispHas ¢u3MYEcKas aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBbIO M )KU3HU JTFOCH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS ATKOTOJIS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPy, OCO3HaHHE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTbH K aKTUBHOM JIEATEIHHOCTH TEXHOJIOTHYECKON M COIMATLHOM HAIPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;

UHTEpEC K pa3iuyHbIM chepam mpodeccuoHanbHON AeITeIbHOCTH, YMEHHE COBEpPILIATh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTnu30BbIBaTh COOCTBEHHBIE )KM3HCHHBIE TUTAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOPA30BAHUIO HA MPOTSIKEHUH BCel
KU3HHU;

7) IKOJIOrM4€eCcKOro BOCIIMTAHMS:
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9KOJIOTUYECKHU I11e71eCO00pa3HOe OTHOIIEHUE K IMIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKOW KYJIbTYphl: IPUOOpPETEHHE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

0CO3HaHME INI00AIBHOIO XapaKTepa 3KOJI0rMYECKUX Ipo0sieM U IyTel UX peLIeHus;

CHOCOOHOCTh HCIIOJIb30BaTh MPHOOpETaeMble IPU U3YUYECHUH OMOJIOTMU 3HAHHS U yMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAJIBHBIM IMPHPOJONONB30BaHIEM (CcOOI0AeHNE
IpaBUJ MOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE JEUCTBUM, NPUHOCIIIMX BpEI OKPYXKAlOLIEH INPUPOJHOM cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIEACTBHS MPEANPHHUMACMbIX
JecTBUH M IPEeOTBpaIlaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHMYECKOTO MBILIUICHUS, IKOJOTHYECKOW KYyJBTYpbl, OIbITa
JESITEIBHOCTH  DKOJIOTUYECKOM  HamlpaBJICHHOCTH, YMEHHUS PpPYKOBOJCTBOBATbCSI HMHU B
MIO3HABATEIbHOW, KOMMYHUKATHBHOH W COLMAIBHOW TPAKTHKE, TOTOBHOCTH K YYacTHIO B
IPAaKTUYECKOH J1eATeIbHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUSI HAayKd M  OOILNECTBEHHOM IpPAaKTUKHM, OCHOBAHHOTO Ha JHAlOTe KYJbTYD,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIbTYPHOM MUDE;

COBEPILEHCTBOBAHUE A3BIKOBOW U UUTATEIBCKON KYJIbTYPhl KaK CPEJCTBA B3aUMOAECHCTBUS
MEXY JIFOJIbMU | TTO3HAHUS MHPA;

NOHMMaHUE crenupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpe KaK O €IUHCTBE NPUPOAbI, YelOBeKa U OOIIecTBAa, B IO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHn NpooieM COXpaHEeHUs! IPUPOTHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIeueHus
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pewaTh pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBA, IOUCKA MyTeH BbIX0/a U3 TI00aTbHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecrieueHus nepexoaa K yCTON4YMBOMY Pa3BUTHIO, PAllUOHATILHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHWM B LIEJSIX MOBBIIMICHUs OOIIeH
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TI'paMOTHOCTH, KaK COCTaBHOH YacTH (YyHKIHOHAJIHHON
rPaMOTHOCTHU o0y4arouxcs, GopMUpyeMoil pu U3ydyeHUn OUOJIOTHH;

MOHMMAHUE CYIIHOCTH METOJIOB IO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJydyaeMble 3HAHUS Ul aHaiu3a M OOBSICHEHUS SBICHUN
OKpPY’KAIOIIero MHpa M NPOMCXOIAIIMX B HEM H3MEHEHHH, yMEHHe JelaTh OOOCHOBAaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCHOJIb30BAaTh OMOJIOTMYECKHE 3HAaHUS IS pelIeHUs
po6JeM B peaibHbBIX KU3HEHHBIX CUTYalLUsX;

OCO3HaHME IIEHHOCTU HAayYHOW JEATEIbHOCTH, FOTOBHOCTb OCYLIECTBISATH HMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBUYAIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpPa30BaHUIO M CaMOOOpa3OBaHHIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHMH IO OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.
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METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yNbTaThl OCBOCHHUs y4eOHOro mpeamera «bBHOJIOTHS» BKIIOYAIOT:
3HaUUMbIe JUIsI  (OPMHPOBAHMSI MHUPOBO33PEHUS OOYYAIOMUXCA  MEKIUCIUTIHHAPHBIC
(MeXTpeaMeTHbIE) O0IIeHAyYHbIE TIOHITHS, OTPaXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPHUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, MCCIIECIOBaHNUEe, HAONIOJCHUE, M3MEpPEHUEe, DKCIIEPUMEHT U JIPyrue); YHHUBEPCAIbHBIC
ydeOHbIe JeHCTBUA (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJIATHBHBIC), 00CCIICUMBAIONINE
dbopMupoBanre (PyHKIIMOHAIBHON TPAMOTHOCTH M COLMATbHOW KOMIIETEHIIUH OOYydYaromuXcs,
CIIOCOOHOCTH o0y4Jaronmxcs HCII0IL30BaTh OCBOCHHBIE MEXIUCIUTIITUHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIC JAEWCTBHUS B I103HABATEIbHOH U
COITMAIbHOM MPAKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YpOBHE CPEIHEro OO0mero oOpa3oBaHWs Yy
oOygaromerocss Oyayr chopMupoBaHBI TO3HABATEIbHBIC YHUBEPCAIBHBIC YUeOHBIC NEHCTBUSA,
KOMMYHHUKATHBHbIE YHUBEpCajbHble Y4e€OHBIE JEWUCTBHUS, PETyIATUBHBIE YHUBEPCAIbHbBIE
yueOHbIe AeMCTBUSI, COBMECTHASI I TEIBHOCTD.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOTPaMMBI CPEIHETro 00Iero oOpa3oBaHUs
JIOJKHBI OTPAXKATh:

OBgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHY A€ CTBUIMMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BAaTh TPU OCBOCHHHM 3HAHWUH MPHUEMBI JIOTHYECKOTO MBINUICHHUS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 000OIIeHHUs), PaCKPbIBaTh CMBICT OHOJIOTHYECKUX
MOHSTUN (BBIIEATh UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATh CBSI3U C APYTUMU TOHATHUSMU );

OTIPEICIIATh TEIM JEATEIBbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUHU WX JOCTHKCHUS,
COOTHOCHTH PE3yJIbTaThl JICITCILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIONIb30BaTh OMOJIOTHYECKUE TOHSTHUS Uil OObsACHEHUs (AKTOB M SBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTMYECKUE PACCYKJCHHUS (MHIYKTHBHBIC, JICIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PaCCMATPUBAEMBIX SBICHUSIX, (POPMYIHPOBATH
BBIBOJIBI U 3aKJIIOUCHUS,

MPUMEHSTh CXEMHO-MOJICbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUMMA PAa3HOTO PoOja,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh TUIAH PEHICHHs TPOOJIEMBI C YUETOM aHAIIM3a UMEIOIINXCS MaTepHAbHBIX
U HEMaTEepPUATBbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIILHOCTh, OIEHUBATH COOTBETCTBUE PE3yJIbTATOB IICIISIM,
OIICHUBATh PUCKH IMTOCIICACTBHUI JIESITSIBHOCTH;

KOOPJIMHHUPOBATh M BBINONHATH pPabOTy B YCIOBHSIX pPEaTbHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pPa3BUBATh KPEaTUBHOE MBIIIUICHUE MTPH PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:
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BJIQ/IETh HABBIKAMHM y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
paspenieHust npoosieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METO/I0B
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

HCIOJIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B YU4E€OHBIX CUTYaIUSX, B TOM 4YHCIE MHpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0OpA30BaTEIbHON NEATEIBHOCTH U
KU3HEHHBIX CHUTYallUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M AKTyalM3UpOBAaTh 3ajady, BBIJBUTATh
TUNoTe3y €€ pelleHHs, HaXOAuUTh AapryMEHThl [UIs JIOKa3aTelbCTBAa CBOMX YTBEPIKJICHUH,
3aJ]aBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh IOJIYYEHHBbIE B XOJE€ pEUICHMs 3aJauyd pe3yibTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTHh 3HAHUS B  I[IO3HABATEJIbHYI0O U  IPAKTUYECKyl0  oOsactu
KU3HEEATENIbHOCTH;

yYMETh UHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE HWJEH, NpEUIaraTh OPUTHHAIBHBIE TOJIXOAbI W PEUICHUs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLINE aJIbTEPHATUBHBIE PEIICHMUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HH(poOpMaluM (TEKCTe yueOHOro mocoOwus,
HAyYHO-TIOMYJISIPHOM JHUTEpaTrype, OMOJIOTHYECKUX CIIOBApsAX M CHPABOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3MpOBaThb HH(GOPMALMIO PA3JIMYHBIX BUIOB U (HOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(bopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOJbI INpPH IOMCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpeTaTh OMBIT HCHOJB30BaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMaNbHYIO (OpMYy TNpEACTaBICHUS OHOIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JuarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIh30BaTh HAy4YHBINM S3bIK B KA4eCTBE CpENCTBA TpH padboTe C OHUOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISITHOCTH;

BJIQ/IeTh HABbIKAMHU pAcCloO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALUMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIUN BO BCeX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAJlOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeJylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAaHHOCTD MO3UILUHN APYTUX YUaCTHUKOB JHANIOTa WIN JUCKYCCHN);
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pacrio3HaBaTh HeBEepOalbHBIE CPEICTBA OOLIEHMs, MOHUMAaTh 3HAYEHUE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPHI;

BJIAJI€Th PA3JIUYHBIMU CIIOCOOAMU OOILEHHUS M B3aUMOJEHCTBHS, MOHHUMATh HAMEPEHUs
JPYTuX JOAEH, NPOSIBIATh YBAXKUTEIbHOE OTHOIIEHUE K COOECEJHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM S3BbIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
peleHn OMONIOTUYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh MIPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PEeLLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NCHCTBUH ¢ y4y€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4iIeHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JI€ATEIbHOCTH, OPIaHU30BBIBaTH M KOOPJIMHUPOBATH
JNEUCTBUS 1O €€ JOCTHXKEHMIO: COCTaBIAThH IUIAH JEWCTBUM, paclpenciiATh pOJd € Y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJ0r0 Y4aCTHHKA KOMaHJbl B OOLIUI pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C NO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh TMO3UTUBHOE CTPATETMUYECKOE TIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
MPOSBIISATH TBOPYECTBO U BOOOpaKEHHE, ObITH MHUITUATUBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKHWE 3HAHUS JJIs BBIABIEHUS NpPoOJEeM M HUX pelIeHUus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIeBbIe M CMBICIIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO M 3J0pPOBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B 00pa30BaTEIbHOW JESITEIbHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTCHUH;

JIeJIaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CHoCcoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JACATEIbHOCTH, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;
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BJIa/IETh HaBBIKAMH MMO3HABATEIbHON peIeKCUu KaK OCO3HAHUSI COBEPILAEMbIX JEUCTBUN
U MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, HCIOIB30BATH MPHUEMBI peIIeKCUH
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NpUHUMATD ce0sl, TOHMMAast CBOM HEJIOCTATKU U JIOCTOMHCTBA,;

MPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB IEATEIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHble pe3ysbTaThl OCBOEHHUS COJAEp)KaHMs yueOHoro mpenmera «buosorus» Ha
yriyOoJIEHHOM YPOBHE OPUEHTHPOBAHBI HA 00ecriedeHre MPOoPUIHLHOTO 00y4eHHsT 00yUYaroIUuXCs
Oouonornu. OHM BKIIOYAIOT: creUu(UYEcKUue sl OHOJOTMM HAy4YHbIE 3HAHHS, YMEHUS U
crocoObl JeMCTBUH IO OCBOCHMIO, HHTEpPIpETalMM W HpeoOpa3oBaHUIO 3HAHUM, BHJIBI
NeSTEIbHOCTH MO IOJyYEHUIO HOBBIX 3HAHUM W HMX NPUMEHEHUIO B PA3JIMYHbIX Y4eOHBIX, a
TaK)K€ B peaJIbHbIX )KU3HEHHBIX cUTyauusax. [IpeamerHble pe3yapTaThl NPEACTaBIEHbI 10 roJlaM
U3YYEHHUS.

[IpenmerHble pe3yabTaThl OCBOEGHHs ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUM O MECTE W POJIM OMOJIOTMU B CHUCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B IIO3HAHUU 3aKOHOB MPUPOABI U
pelIeHny nmpodieM paloHaIbHOIO IPUPOIOTIOIB30BaHMS, O BKJIAZ€ POCCUHCKHUX U 3apyOeKHbBIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIOYAET: OCHOBONOJAraroline
OMOJOTrMYECKHEe TEPMHUHBI U TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboiHu3M, IOMEocTas,
CaMOpEeTyJISILMsL, CaMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTh, N3MEHYNBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kinetouyHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yaenus (H. 1. BaBunoBa — o neaTpax
MHOT000pa3usi U MPOUCXOXKACHUS KYIbTYPHBIX PAaCTeHMi), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MEPBOro MOKOJIEHHUS, pacIICTJICHHUs, YUCTOTHl FraMeT, He3aBUCUMOro HacneaoBanus . Mennens,
TOMOJIOTHYECKUX PSJI0OB B HAacleACTBeHHOM wu3aMeHumBocth H. M. BaBwmiioBa), nmpuHUIMIBI
(KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAY4YHOI'O MO3HAHUS, UCTIOJIb3YEMbIX B OMOJIOTMYECKUX
HCCJIEIOBAHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHUE, HAOII0JeHIE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBbIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKAPHUOT U IYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucie OakTepuil, rpuOOB, pacTeHHIA,
’KMUBOTHBIX M Y€JIOBEKA, CTPOCHHS] OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA,
IPOLIECCOB JKU3HEAEATENbHOCTH, NPOTEKAIOIUX B OPraHU3Max pacTeHUM, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa00IM3M), IPEBPAILCHUS SHEPTHH,
Opo>keHHsI, aBTOTPO(PHOr0 M TeTepoTpOo(HOro TUIIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOPHOreHe3a, MOCTAIMOPHUOHAIBHOTO PA3BUTHS, PAa3MHOKEHHUS,
UHIMBUYAJIbHOTO Pa3BUTHUs OpraHu3Ma (OHTOre€He3a), B3aUMOJICHCTBUSA T'€HOB, IeTepo3Hca,
UCKYCCTBEHHOT'O 0TOODA;
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YMEHHE YCTAHABJIMBATh B3aUMOCBS3H MEXIY OPTraHOWIAMH KJICTKH ¥ WX (DYHKIHSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKAaHEH M UX (QYHKUIUSMH, MKy OpraHaMyd U CUCTEMaMH OpPTraHOB Y
pacTeHUid, >KMBOTHBIX M 4YEIIOBEKa M MX (QYHKIHSIMH, MEXKIy CHCTEeMaMHU OPraHOB U HX
GYHKIMSAMHU, MEXKIy dTallaMd OOMEHa BEIIECTB, dTAallaMU KJIETOYHOTO IMKJIA M KHU3HCHHBIX
[UKJIOB OPTraHU3MOB, J3TalaMH ASMOPHUOHAIBHOTO PAa3BUTHS, TEHOTUIIOM U (PEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

YMEHHE BBISIBJISITH OTIUYHUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIC PACTCHHMH,
KUBOTHBIX U Y€JIOBEKA;

YMEHHUE HCIOJIh30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIIIL;

YMEHHUE pelaTh OWOJIOTHYECKHE 3a/a4M, BBISABISATh NPUYUHHO-CICICTBEHHBIC CBSI3U
MEXJy HUCCIEAYEMbIMH OHMOJIOTHYECKUMH TPOIIECCAaMH W SIBIICHHSIMH, J€JaTh BBIBOJBI U
IIPOTHO3bI HA OCHOBAHHUH MOJYYCHHBIX PE3YJIbTaTOB;

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIOIATh MpaBHia TPU
pabote ¢ y4eOHBIM U Ta00paTOPHBIM 000PYIOBAHHEM;

YMEHHUE BBIJIBUTaTh THUIOTE3bI, TMPOBEPATh HX OKCIEPUMEHTAIBHBIMU CPEICTBAMH,
bopMyIHpys el UCCIICIOBAHNS, AHATM3UPOBATh OJYUYCHHBIC PE3YJIbTAThI U JIEJIaTh BHIBOJIBI,

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIHEe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOMIECTB, W IyOJUYHO MPEACTABIATH
MOJIyYCHHBIC PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIHUIX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUI B o0nactu
OWosornu W MenWIUHBI (KJIOHWPOBAaHHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBIEHHOE
M3MEHEHHEe TeHOMa M CO3/1aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHalbHON 1EATEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEpUHAPUH, CEIbCKOTO X03HCTBA, MUIIEBOM
NPOMBIIIICHHOCTH, YIIyOJATh TIO3HABAaTENbHBI HMHTEPEC, HANpPaBICHHBIM HAa OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH TMpodeccud W TPOJOJDKEHHWE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpraHu3alUsIX CPEeAHEro NPOoPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.
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TEMATHYECKOE IINTAHUPOBAHME 10 KJIACC

Ne

KoauuecTBO 4acoB

HaumeHoBaHue pa3/iesioB U TeM NPOTrPaAMMBbI np JuaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTebHbIE PeCYPChI
n/n Bcero KP
JIP
1 Brosorus Kax Hayka 1 resh.edu.ru/subject/5/10/
bubnmoreka [{OK https://m.edsoo.ru/7f41c292
2 JKuBBIE CUCTEMBI M MX M3YYEHHE 2 0,5 resh.edu.ru/subject/5/10/
bu6mmoreka LIOK https://m.edsoo.ru/7f41c292
3 BMONOrHs KIIETKIL ) 1 https://resh.edu.ru/subject/5/10/
bubmuoreka IIOK https://m.edsoo.ru/7f41c292
4 XuMHUYecKasi OpraHu3aIus KJICTKA 10 1 resh.edu.ru/subject/5/10/
bubmuoreka I{OK https://m.edsoo.ru/7f41c292
5 Crpoetite i hysKImH KIeTKH g 3 resh.edu.ru/subject/5/10/
bubmuoreka L{OK https://m.edsoo.ru/7f41c292
6 OOMeH BeIIECTB U IPEBPAICHHE YHEPTUHU B 9 1 resh.edu.ru/subject/5/10/
KJIETKE bubnuoteka LIOK https://m.edsoo.ru/7f41c292
; HacnencreeHnHast nHboOpMaIus U pearn3aius 9 05 resh.edu.ru/subject/5/10/
e€ B KJIETKe bubnuoteka LIOK https://m.edsoo.ru/7f41c292
8 K u3HeHHBIH AR KICTKN 6 1 resh.edu.ru/subject/5/10/
bubmuoreka LIOK https://m.edsoo.ru/7f41¢c292
resh.edu.ru/subject/5/10/
o CTPOCHHE 1 (pyHKILHH OPraHH3MOB 17 15 bubnmmoteka LI(J)K https://m.edsoo.ru/7f41¢c292
10 Pa3mHoOXkeHue u pa3BUTHE OPraHU3MOB 8 1.5 resh.edu.ru/subject/s/10/
bubnmoreka [{OK https://m.edsoo.ru/7f41c292
11 I'enetuka — Hayka O HaCIEJACTBEHHOCTH U 5 0.5 resh.edu.ru/subject/5/10/
U3MEHYHUBOCTH OPraHU3MOB bubnuoreka LIOK https://m.edsoo.ru/7f41c292
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 resh.edu.ru/subject/s/10/

bu6mmoreka LIOK https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

13 3aKOHOMEPHOCTH U3MCHUYUBOCTH 6 1 resh.edu.ru/subject/s/10/
bubnmoreka [{OK https://m.edsoo.ru/7f41c292
resh.edu.ru/subject/5/10/
14 Teteriica enosexa 3 05 bubnmoreka H(J)K https://m.edso0.ru/7f41c292
15 S 4 1 resh.edu.ru/subject/5/10/
bu6mmoreka LIOK https://m.edsoo.ru/7f41c292
16 BHOTEXHOIOrHMS U CHHTETHYECKAsE OHOJIOTHsI 4 resh.edu.ru/subject/s/10/
bubnmoreka [{OK https://m.edsoo.ru/7f41c292
17 PezepBHOE BpeMms 1
15
OO0uree KOJMYECTBO YaCOB M0 POrpamMme 102 :;[‘Ic:il:)
JIP20)
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

IMoypounoe mianupoBanue, 10 kiacc (yriyoaeHHblii ypoBenn) 2024/2025 yueoubiii roj

Jara 0P, 1OP Mpume
KoauuecTBo yacoB H3ydYeHHUs yaHue
HN;'JH Tema ypoka - . o
, JIaH aKT
Bcero KP JIP
BBoaurni bu6mmoreka [JOK
HHCTpyKTax 1o Th. https://m.eds00.ru/863e6122
Buosiorus xak https://m.edso00.ru/863e632a
1 KOMILICKCHAs HayKa 1 https://resh.edu.ru/subject/|
¥ KAK YacTh esson/3827/main/118944/
COBPEMEHHOTO
oOmiecTBa
bubmuoreka [JOK
5 JKusbie cucTeMbl 1 1 https://m.eds00.ru/863e6564
HUX CBOWCTBA https://infourok.ru/videourok
112
YpoBHeBas
3 OpraHH3aIys 1
JKUBBIX CHCTEM
https://resh.edu.ru/subject/|
Hcropus oTkpsITHA esson/5383/start/153371/
4 U U3Yy4YEHUs KIETKU. 1 bubnuorexa [JOK
Knerounas teopus https://m.eds00.ru/863e6e8
8
Mertobt bu6mmoteka [IOK
MOJIEKYJISIPHOM U https://m.eds00.ru/863e6122
KJIETOYHOM https://content.edsoo.ru/lab
OUOJIOTHH. [item/75/
IIpakTHyeckas
paGora Ne 1.
N3yuenue MeTon0B
5 KJICTOYHOU 1 0.5
Oomonorun
(xpomarorpadus,
anexTpodopes,
Qg depeHIraIbLHO
e
LHEHTPUPYTUPOBAHU
e, [11IP)
6 XUMUYCCKUIT 1 bu6mmoreka [JOK
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://resh.edu.ru/subject/lesson/3827/main/118944/
https://resh.edu.ru/subject/lesson/3827/main/118944/
https://m.edsoo.ru/863e6564
https://infourok.ru/videouroki/12
https://infourok.ru/videouroki/12
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6122
https://content.edsoo.ru/lab/item/75/
https://content.edsoo.ru/lab/item/75/

COCTaB KJICTKH

MunepasibHbIe
BEIIECTBA KJIETKH,

https://m.eds00.ru/863e674
€

bu6mmoreka [JOK
https://m.edso0.ru/863e674
e

7 B T ——— https://resh.edu.ru/subject/I
esson/5397/start/270098/
pOJIb
Opranuueckue bubmmorexa [IOK
BEIIECTBA KIETKHU https://m.edso0.ru/863e6b7
— OeJIKH. 2
JlaGopaTopuas https://content.edsoo.ru/la
8 padora Ne 1. 0.5 b/item/72/
OOHapyxeHue
OCJIKOB C IIOMOII[IO
KaueCTBCHHBIX
peakuuii
CaoiicTBa, https://resh.edu.ru/subject/|
9 KJIaCCH(UKALHSA U esson/3840/main/163100/
byHKIIIN OEITKOB
https://infourok.ru/videouro
ki/31
Opranunueckue bubnuotexa [JOK
10 BEIECTBA KIETKHU https://m.eds00.ru/863e687
— YTIIEBOIBI 0
https://content.edsoo.ru/la
b/item/23/
https://infourok.ru/videouro
ki/32
Oprannueckue bubmuotexa [JOK
11 BEIIECTBA KIIETKH https://m.edsoo.ru/863e687
— JTATIAJTBI 0
https://content.edsoo.ru/la
b/item/23/
Hyxnennosbie bubmuorexa [IOK
kuciotsl. [JHK u https://m.edso00.ru/863e6d5
PHK. c
JlaGopaTopuas https://content.edsoo.ru/la
12 paGora Ne 2. 0.5 b/item/70/
Uccnenosanue
HYKJICMHOBBIX
KHUCJIOT,

BBIACIICHHBIX U3
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https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://content.edsoo.ru/lab/item/72/
https://content.edsoo.ru/lab/item/72/
https://resh.edu.ru/subject/lesson/3840/main/163100/
https://resh.edu.ru/subject/lesson/3840/main/163100/
https://infourok.ru/videouroki/31
https://infourok.ru/videouroki/31
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://infourok.ru/videouroki/32
https://infourok.ru/videouroki/32
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://content.edsoo.ru/lab/item/70/
https://content.edsoo.ru/lab/item/70/

13

KJICTOK Pa3IUYHBIX
OpPraHu3MOB
Crpoenue u
¢byakuu ATO.
Apyrue
Hykieozuarpudocd
atsl (HT®)

bu6mmoreka [JOK
https://m.edsoo.ru/863e6e8
8

14

CexBeHUpOBaHKE
JHK. Metoibt
T€HOMUKH,
TPAHCKPUIITOMUKH,
MIPOTEOMUKHU

https://www.youtube.com/
watch?v=7f5n96Em6UI&t=
26s

15

16

17

18

Metonsl
CTPYKTYPHOU
OMOJIOTHH

Tumnsl KJIETOK.
[Ipokapuoruyeckas
KJIeTKa

Crpoenue
9yKapuOTHYECKON
KJIETKH.
IIpakTHyeckas
paGora Ne 2.
N3ydenue cBorcTB
KJIETOYHOU
MeMOpaHBbI

[ToBepXHOCTHBIM
anmapart KJIeTKH.
JlabopaTopHas
pabora Ne 3.
Uccnenosanme
1a3Moin3a u
JIeTIIa3MOJIH3a B
pPacCTUTETBHBIX
KJIETKax

0.5

https://biomolecula.ru/arti
cles/metody-v-kartinkakh-

strukturnaia-biologiia

https://resh.edu.ru/subject/I

esson/3847/main/8620/

bubmuoreka [JOK
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716
c

19

OnnomemMOpaHHbBIC
OpraHoubl KJIETKH.
IIpakTHyeckas
paGora Ne 3.
N3yuenue
JIBYOKEHUS
LUTOILIa3MBbI B

0.5

https://resh.edu.ru/subject/|

esson/3847/start/8616/
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https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://www.youtube.com/watch?v=7f5n96Em6UI&t=26s
https://www.youtube.com/watch?v=7f5n96Em6UI&t=26s
https://www.youtube.com/watch?v=7f5n96Em6UI&t=26s
https://biomolecula.ru/articles/metody-v-kartinkakh-strukturnaia-biologiia
https://biomolecula.ru/articles/metody-v-kartinkakh-strukturnaia-biologiia
https://biomolecula.ru/articles/metody-v-kartinkakh-strukturnaia-biologiia
https://resh.edu.ru/subject/lesson/3847/main/8620/
https://resh.edu.ru/subject/lesson/3847/main/8620/
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/

PACTUTCIIbHBIX

KJIETKax
https://resh.edu.ru/subject/|
esson/3847/start/8616/
I[TosTyaBTOHOMHBIE https://resh.edu.ru/subject/|
OpraHOM/IbI KIETKH: esson/3847/main/8620/
20 1 0.5
MUTOXOH/JIPUH, bu6mmoreka [JOK
IUIACTUIBL. https://content.edsoo.ru/lab
[item/2/
HeMeM6DaHHbIC https://resh.edu.ru/subject/|
21 P 1 esson/5383/start/153371/
OpraHOW/IbI KJIETKH
https://resh.edu.ru/subject/
Crpoenue u lesson/3847/start/8616/
22 1 .
byHKIUY sapa https://resh.edu.ru/subject
/lesson/3847/main/8620/
CpaBHuTenbHas https://infourok.ru/videouro
XapaKTEePUCTHKA ki/5
KJIETOK 9YKapHOT. bubnuorexa [JOK
https://content.edsoo.ru/la
J
23 adopartopHasi 1 0.5 —
pabora Ne 4. b/item/19/
N3yuenue ctpoeHus
KJIETOK Pa3JInYHBIX
OpraHU3MOB
AccuMumAnus u bubnmuoreka [JOK
JTUCCUMUIALINSI — https://m.edso00.ru/863e766
JIB€ CTOPOHBI c
MeTa0O0TI3MA. https://content.edsoo.ru/la
Tunel o6MeHa b/item/65/
BEIIIECTB.
24 JlabopaTopnas 1 05
paGora Ne S.
N3yuenue
KaTAJIMTUYECKON
AKTHBHOCTH
dhepmeHTOB (Ha
MIPUMEPE aMIJIa3hI
WJTU KaTajasbl)
DepMEHTaTUBHBIN bubnuorexa [IOK
25 XapakTep peakuui 1 0.5 https://content.edsoo.ru/la

KJIECTOYHOI'O

b/item/65/
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https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://content.edsoo.ru/lab/item/2/
https://content.edsoo.ru/lab/item/2/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://infourok.ru/videouroki/5
https://infourok.ru/videouroki/5
https://content.edsoo.ru/lab/item/19/
https://content.edsoo.ru/lab/item/19/
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://content.edsoo.ru/lab/item/65/
https://content.edsoo.ru/lab/item/65/
https://content.edsoo.ru/lab/item/65/
https://content.edsoo.ru/lab/item/65/

MeTaboIM3Ma.
JlabopaTopHas
padora Ne 6.
Nzyuenue
(hepMEeHTaTUBHOTO
paciierieHusI
MEPOKCHU/IA
BOJIOpOJa B
pPacTUTENBHBIX U
KUBOTHBIX KJIETKaX

BCHKI/I-aKTI/IBaTOPBI

26 u OenKu-
WHTHOUTOPHI
. bubmuorexa [JOK
27 ABTOTPOQHbITt THI https://m.edsocI)J.: ru/863e7c9
oOMeHa BEIeCTB g
https://resh.edu.ru/subject/
lesson/3917/main/46781/
bubmuoreka [JOK
28 dorocuHTE3 https://m.edsoo.ru/863e7c9
8
https://content.edsoo.ru/la
b/item/1/
XEMOCHUHTE3.
JlabopaTopHas bubnmnoreka [JOK
paGora Ne 7. https://m.eds00.ru/863e7c9
29 CpaBHeHHe 0.5 8
MIPOIIECCOB
dboTocuHTE3a U
XEMOCHHTE3a
AHas’poOHbIE bubmuorexa [IOK
opranu3mMsl. Buzsl https://content.edsoo.ru/la
OpOXKEeHUSI. b/item/17/
JlabopaTopnas https://content.edsoo.ru/la
30 padora Ne 8. 0,5 b/item/18/
CpaBHeHme
MIPOIIECCOB
OpO’KeHUs U
TBIXaHUS
AdpoOHBIE https://resh.edu.ru/subject/
OpPTaHW3MBI. DTaIbl lesson/3917/main/46781/
31 SHEPTreTUYECKOTO bu6morexa IIOK
06MeHa https://m.edso0.ru/863e7aae
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https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://resh.edu.ru/subject/lesson/3917/main/46781/
https://resh.edu.ru/subject/lesson/3917/main/46781/
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://content.edsoo.ru/lab/item/1/
https://content.edsoo.ru/lab/item/1/
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://content.edsoo.ru/lab/item/17/
https://content.edsoo.ru/lab/item/17/
https://content.edsoo.ru/lab/item/18/
https://content.edsoo.ru/lab/item/18/
https://resh.edu.ru/subject/lesson/3917/main/46781/
https://resh.edu.ru/subject/lesson/3917/main/46781/
https://m.edsoo.ru/863e7aae
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33

OHeprus
MeMOpaHHOTO
rpagueHTa
npoToHOB. CUHTE3
AT®: pabora
npoTtoHHON AT®-
CUHTA3bI

Peaknuu
MaTpPUIHOTO
CHHTE3a

bu6mmoreka [JOK
https://m.edso0.ru/863e796
e

34

Tpanckpunuus —
MaTpUYHBIA CHHTE3
PHK

bubmuoreka [JOK
https://m.edso00.ru/863e796
e

35

36

37

38

39

Tpancnsauus u eé
STaIbl

Konuposanue
aAMHUHOKHUCIIOT. Poib
pudocom B
OuocuHTese OenKa

Opranuzanus
reHoma y
MPOKApHOT U
3yKapuoT
MonexkyisapHbie
MEXaHU3MBI
9KCIIPECCUU T'€HOB Y
yKapHoT

Bupycer —
BHEKJIETOUHBIE
(bOpMBI )KU3HU U
o0HUraTHbIC
Mapa3uThl.
IIpakTuyeckasn
pabora Ne 4,
Cosmanue Moaenn
BHpYCa

0.5

bubmuoreka [JOK
https://m.edso00.ru/863e796
e

https://resh.edu.ru/subject/I

esson/5352/main/295784/

https://resh.edu.ru/subject/I

esson/5352/main/295784/

bu6mmoreka [IOK
https://m.edso0.ru/863e754
0

40

Bupycheie
3a00JieBaHUA
YEJIOBEKa,
YKUBOTHBIX,
pacTeHui



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://resh.edu.ru/subject/lesson/5352/main/295784/
https://resh.edu.ru/subject/lesson/5352/main/295784/
https://resh.edu.ru/subject/lesson/5352/main/295784/
https://resh.edu.ru/subject/lesson/5352/main/295784/
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540

HanorexHonornu B

41 OMOJIOTHH U
MEIHUIIHE
https://resh.edu.ru/subject/
T —— lesson/3927/main/105899/
42 bu6mmoreka [JOK
et https://m.edso0.ru/863e7dc
4
43 MatpuuHblli CUHTE3
JIHK
XPpOMOCOMBEI. bubnmoreka [JOK
JlabopaTopHas https://m.edsoo.ru/863e7dc
pa6ora Ne 9. 4
44 W3yueHue 0.5 https://content.edsoo.ru/la
XpPOMOCOM Ha b/item/71/
TOTOBBIX
MHKpOIIpernapaTax
Jenenue KiIeTku — https://resh.edu.ru/subject/
45 MUTO3 lesson/3927/main/105899/
Tunbl KICTOK. bubmuoreka [JOK
Kapuokunes u https://content.edsoo.ru/l
LIUTOKUHES. ab/item/68/
JlaGopaTopHas
46 padora Ne 10. 05
Habmonenue
MHUTO3a B KJIETKaX
KOHYHKA KOpeIIKa
JyKa (Ha TOTOBBIX
MUKpOIpernaparax)
Perynsauus
47 YKU3HEHHOTO ITUKJIa
KIJIETOK
bu6mmorekxa [JOK
48 Opraria kax https://m.eds00.ru/863e754
€IMHOE 11eJT0e 0
TkaHu pacTeHui.
JlaGopaTopHas
49 padora Ne 11. 0.5
N3yuenne Tkanen
pacTeHui
50 TkaHU )KUBOTHBIX U 05 Bubnunoteka LLOK

YCIOBCKa.

https://content.edsoo.ru/la
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https://resh.edu.ru/subject/lesson/3927/main/105899/
https://resh.edu.ru/subject/lesson/3927/main/105899/
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://content.edsoo.ru/lab/item/71/
https://content.edsoo.ru/lab/item/71/
https://resh.edu.ru/subject/lesson/3927/main/105899/
https://resh.edu.ru/subject/lesson/3927/main/105899/
https://content.edsoo.ru/lab/item/68/
https://content.edsoo.ru/lab/item/68/
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://content.edsoo.ru/lab/item/24/

JlabopaTopHas
padora Ne 12.
N3yuenue tkanen
KUBOTHBIX

b/item/24/

Opraunbl. Cuctembl

Bubnnoteka LOK

OpraHoB. https://content.edsoo.ru/la
JlaGopaTopnas b/item/15/

51 padora Ne 13. 0.5
N3yuenue opranon
IIBETKOBOT'O
pacTeHus

Bubnunoteka LOK
59 Omnopa tena https://content.edsoo.ru/la
OpraHu3MOB b/item/22/
JBr>xenue Bubnnoteka LLOK
53 OpraHu3MoOB https://m.edsoo.ru/7f41888
6
https://resh.edu.ru/subject/
5/8/
o4 Tirartue https://uchebnik.mos.ru/cat
OpraHu3MoOB
alogue?aliases=lesson_templ
ate,video lesson,video&subj
ect program ids=31937341
Bubnunoteka LLOK
https://m.edsoo.ru/7f41aa8c
Huranue https://resh.edu.ru/subject/
IMO3BOHOYHEIX 5/9/
55 JKUBOTHBIX.
[nmeBapuTenbHas https://uchebnik.mos.ru/cat
crcTeMA YeTOBEeKa alogue?aliases=lesson _templ
ate,video lesson,video&subj
ect program ids=31937341
Jpixanue Bubnuoteka LLOK
56 OpraHu3MOB https://m.edsoo.ru/7f41aa8c
https://resh.edu.ru/subject/
Jpixanue 5/9/

57 ITO3BOHOYHBIX https://uchebnik.mos.ru/cat
JKUBOTHBIX U alogue?aliases=lesson_templ
H1CJIOBCKA ate,video lesson,video&subj

ect program ids=31937341

58 Tpancnopr
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https://content.edsoo.ru/lab/item/24/
https://content.edsoo.ru/lab/item/15/
https://content.edsoo.ru/lab/item/15/
https://content.edsoo.ru/lab/item/22/
https://content.edsoo.ru/lab/item/22/
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://resh.edu.ru/subject/5/8/
https://resh.edu.ru/subject/5/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341
https://m.edsoo.ru/7f41aa8c
https://resh.edu.ru/subject/5/9/
https://resh.edu.ru/subject/5/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341
https://m.edsoo.ru/7f41aa8c
https://resh.edu.ru/subject/5/9/
https://resh.edu.ru/subject/5/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341

BEILIECTB Y

OpraHu3MOB
KpoBenocHast Bubnunoteka LIOK
cucTemMa https://content.edsoo.ru/la
59 [M03BOHOYHBIX b/item/25/
JKHBOTHBIX B
YyeoBeKa
Brinenenue y Bubnunoteka LIOK
00 OpraHu3MoOB https://m.edsoo.ru/7f41aa8c
https://resh.edu.ru/subject/
5/9/
61 Sauura y https://uchebnik.mos.ru/cat
OpraHU3MOB :
alogue?aliases=lesson templ
ate,video lesson,video&subj
ect program ids=31937341
62 NMmmyHHas cucrema
yesoBeKa
Paznpaxumocts
63 peryisnus y
OpraHU3MOB
I'ymopanbHas
perynsiuus u
64 SHIOKPUHHAS
cHcTeMa >KUBOTHBIX
U YeJIOBEKa
https://resh.edu.ru/subject/
lesson/5359/main/271003/
Dopmel bub6nuorexa [IOK
65 Pa3MHOXKEHUS https://m.edso0o.ru/863e81b
OpraHu3MOB 6
https://m.eds00.ru/863e831
e
66 ITonoBoe
Pa3MHOKEHHE
https://resh.edu.ru/subject/
. lesson/3927/main/105899/
67 Meiios bubnmnoreka [JOK
https://m.edso0.ru/863e7f4a
I'ameTorenes. bubnmorexa LIOK
68 O6pasoanue 1 05 https://m.eds00.ru/863e81b

Pa3BUTHUC ITOJIOBBIX

6
https://content.edsoo.ru/la
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https://content.edsoo.ru/lab/item/25/
https://content.edsoo.ru/lab/item/25/
https://m.edsoo.ru/7f41aa8c
https://resh.edu.ru/subject/5/9/
https://resh.edu.ru/subject/5/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341
https://resh.edu.ru/subject/lesson/5359/main/271003/
https://resh.edu.ru/subject/lesson/5359/main/271003/
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://resh.edu.ru/subject/lesson/3927/main/105899/
https://resh.edu.ru/subject/lesson/3927/main/105899/
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://content.edsoo.ru/lab/item/73/

KJIETOK.
JlabopaTopHas
padora Ne 14.
N3ydenue ctpoeHus
IIOJIOBBIX KJIETOK Ha

b/item/73/

TOTOBBIX
MHKpOIpenaparax
NuauBunyansHoe bu6mmoreka [JOK
pazBUTHE https://m.eds00.ru/863e843
09 OpraHu3MOB — 6
OHTOI'CHE3
https://resh.edu.ru/subject
/lesson/5630/main/132924
3akJiajika OpraHoB !
. Bubnnoteka LOK
70 1 TRAneH 13 https://m.edsoo.ru/863df6
3aPOBIICERIX 06 YpoK "TKaHu 1 opraHbl.
JIMCTKOB Cuctembl opraHos" (P3LU)
https://resh.edu.ru/subject
[lesson/2459/start/
Pocr u passurue https://resh.edu.ru/subject
JKUBOTHBIX. /lesson/5385/main/119868
JlaGoparopuasn /
padora Ne 15.
71 Brisasinenue 05
MIPU3HAKOB
CXOJICTBA
3apoAbllen
MO3BOHOYHBIX
JKMBOTHBIX
Pasmuoxenue u Bubnunoteka LLOK
pa3BUTHE PACTECHUI. https://m.edsoo.ru/863d43
JlaGopaTopuas 14
72 paGora Ne 16. 0.5
CrpoeHne opraHos
Pa3MHOKEHHUSI
BBICIIMX PAaCTEHUN
Hcropus https://resh.edu.ru/subject/
23 CTAHORBJICHUS U lesson/5386/main/74574/
Pa3BUTHSI TCHETUKH bu6miorexa [HOK
KaK HayKH https://m.eds00.ru/863e8612
74 OCHOBHBIE TTIOHITHSA 05 https://resh.edu.ru/subject/
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https://content.edsoo.ru/lab/item/73/
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://resh.edu.ru/subject/lesson/5630/main/132924/
https://resh.edu.ru/subject/lesson/5630/main/132924/
https://resh.edu.ru/subject/lesson/5630/main/132924/
https://m.edsoo.ru/863df606
https://m.edsoo.ru/863df606
https://resh.edu.ru/subject/lesson/2459/start/
https://resh.edu.ru/subject/lesson/2459/start/
https://m.edsoo.ru/863d4314
https://m.edsoo.ru/863d4314
https://resh.edu.ru/subject/lesson/5386/main/74574/
https://resh.edu.ru/subject/lesson/5386/main/74574/
https://m.edsoo.ru/863e86f2
https://resh.edu.ru/subject/lesson/5386/main/74574/

75

76

Y CUMBOJTBI
TCHETHUKH.
JlabopaTopHas
padora Nel7.
Jpozodura kak
00BEKT
TeHETUYECKUX
HCCIIEIOBAHUI

3aKOHOMEPHOCTH
HACJIeTOBaHU
MIPU3HAKOB.
MonorubpumaHoe
CKpEILMBAHHUE.
IIpakTuyeckas
pabora Ne 5.
N3yuenne
pe3yNbTaToB
MOHOTHOPHUIHOTO
CKpEIIUBAHUS Y
JPO30(UITBI

[uTosmornyeckue
OCHOBBI
MOHOTUOPUIAHOTO
CKpEeLIBaHUs

0.5

lesson/5386/main/74574/

https://resh.edu.ru/subject/|

esson/5386/main/74574/

bubmuoreka [JOK
https://m.edsoo.ru/863e887
8

bu6mmoreka [IOK
https://content.edsoo.ru/la

b/item/74/

77

AHanuzupyrouiee
CKpEIIIMBaHUE.
Hemnonnoe
JOMUHHUPOBaHUE

78

79

JurubpugHoe
CKpelIuBaHue.
IIpakTuyeckas
paGora Ne 6.
N3yuenue
pe3yIabTaTOB
TUTUOPUTHOTO
CKpEITUBaHUS Y
TPO30(HITHI
I[uTonormyeckue
OCHOBBI
TUTUOPUTHOTO
CKpEIIMBaHUS

0.5

https://resh.edu.ru/subject
/lesson/4725/main/10795
1/

bubmuorexa [JOK

https://m.eds00.ru/863e89a
4

80

CueruieHHoe

bubmuoreka [JOK
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https://resh.edu.ru/subject/lesson/5386/main/74574/
https://resh.edu.ru/subject/lesson/5386/main/74574/
https://resh.edu.ru/subject/lesson/5386/main/74574/
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://content.edsoo.ru/lab/item/74/
https://content.edsoo.ru/lab/item/74/
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4

HacJeJ0BaHUE https://m.eds00.ru/863e8c6
NPU3HAKOB 0
XpomocoMHast https://resh.edu.ru/subject/
81 Teopus lesson/4755/main/118832/
HAaCJEeJICTBEHHOCTH
https://resh.edu.ru/subject/
lesson/4755/main/118832/
82 ['eneruka momna bubnmoreka [JOK
https://m.eds00.ru/863e8c6
0
83 I'enoTun kak
LIEJIOCTHAS CUCTEMA
I'eneTnueckuit
KOHTPOJIb Pa3BUTHUS
84 pacteHuii,
JKUBOTHBIX U
YyeJioBeKa
HM3MeHYHBOCTh
85 MIPU3HAKOB. BUbI
W3MEHUYUBOCTH
https://resh.edu.ru/subject/
MoudukanroHHas lesson/5387/main/17439/
86 U3MEHYNBOCTH bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe
BaprannoHHbIH psin bubnuorexa [JOK
U BapualMOHHAas https://content.edsoo.ru/la
KpHuBasd. b/item/77/
JlabopaTopHas
padora Ne 18.
Uccnenosanue
87 3aKOHOMEPHOCTEM ) 05
MoAN(GUKAITHOHHON
U3MEHYHMBOCTH.
[Toctpoenue
BApUALIMOHHOTO
psna u
BApUALIMOHHON
KpHUBOU
I'enotunuueckas https://resh.edu.ru/subject/
M3MEHUYHUBOCT. lesson/5387/main/17439/
88 Kom0OunaruBHas bubmmorexa [IOK
U3MEHYHBOCTE https://m.edsoo.ru/863e8efe
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https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://resh.edu.ru/subject/lesson/4755/main/118832/
https://resh.edu.ru/subject/lesson/4755/main/118832/
https://resh.edu.ru/subject/lesson/4755/main/118832/
https://resh.edu.ru/subject/lesson/4755/main/118832/
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://resh.edu.ru/subject/lesson/5387/main/17439/
https://resh.edu.ru/subject/lesson/5387/main/17439/
https://m.edsoo.ru/863e8efe
https://content.edsoo.ru/lab/item/77/
https://content.edsoo.ru/lab/item/77/
https://resh.edu.ru/subject/lesson/5387/main/17439/
https://resh.edu.ru/subject/lesson/5387/main/17439/
https://m.edsoo.ru/863e8efe

MyranuonHas https://resh.edu.ru/subject/
W3MEHYUBOCTb. lesson/5387/main/17439/
IIpakTHyeckas
89 padora Ne 7. 05
MyTtauuu y
npo3odubl (Ha
TOTOBBIX
MHUKpOIIpernaparax)
3aKOHOMEPHOCTH
MYTallMOHHOTO
90 mporiecca.
ONUreHEeTUKA U
SIUTCHOMHKA
https://resh.edu.ru/subject/|
I'eneruka esson/3653/main/47183/
HeIIoBeKa. https://infourok.ru/videourok
IIpakTuyeckas i/28
91 pa6ora Ne 8. 0.5 o
CocraBneHue u bubnnoreka 1IOK
aHATH3 https://m.edso00.ru/863e8d7
POAOCIOBHOM 8
https://content.edsoo.ru/la
b/item/74/
Metonasl https://infourok.ru/videouro
92 METUIIMHCKON ki/28
TCHETHKHU
3HaueHune https://infourok.ru/videouro
MEIUIIMHCKOM ki/28
T€HETHUKH B
93 MpeAOTBPALICHUHU U
JICYCHUH
TCHETHYECKUX
3a00JIeBaHUH
gyejoBeKa
OCHOBHBIE TIOHSATHS bubmuorexa [JOK
CEJIEKIIUH. https://m.edsoo.ru/863e921
JlaGoparopuasn 4
04 paGora Ne 19, 05 https://content.edsoo.ru/la

N3ydenue coptoB
KYJIbTYPHBIX
pacTeHu U IOpOL
JOMaLTHUX

b/item/76/
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https://resh.edu.ru/subject/lesson/5387/main/17439/
https://resh.edu.ru/subject/lesson/5387/main/17439/
https://resh.edu.ru/subject/lesson/3653/main/47183/
https://resh.edu.ru/subject/lesson/3653/main/47183/
https://infourok.ru/videouroki/28
https://infourok.ru/videouroki/28
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://infourok.ru/videouroki/28
https://infourok.ru/videouroki/28
https://infourok.ru/videouroki/28
https://infourok.ru/videouroki/28
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://content.edsoo.ru/lab/item/76/
https://content.edsoo.ru/lab/item/76/

KHUBOTHBIX

https://resh.edu.ru/subject/

Meronsl :
R — lesson/3861/main/106016/
5 bubmuoreka [JOK
PADOTEL https://m.edsoo.ru/863e921
95 JlabopaTopHasi 0.5 4
padota Ne 20. https://content.edsoo.ru/la
N3yuenue MeTo10B b/item/76/
CEJICKLIUN PAaCTCHUN
JocTtixenus bubnmoreka [JOK
CEJICKLIUN PACTCHUI https://content.edsoo.ru/la
M )KUBOTHBIX. b/item/76/
96 IpakTuyeckas 0,5
padora Ne 9,
IIpuBuBKa
pacTeHui
Coxpanenue,
U3Yy4YEHUE U
97 HCIIOJIL30BaHUE
TeHETHYECKUX
pecypcoB
Buorexuonoruga kak https://resh.edu.ru/subject/
HayKa ¥ OTPaciib lesson/3861/main/106016/
IPOU3BOLCTEA. bubnuorexa [JOK
o8 IMpakTHYecKas 05 gttps.//m.edsoo.ru/863e933
paGora Ne 10. ' =
https://content.edsoo.ru/la
N3yuenne .
b/item/76/
00BEKTOB
OHMOTEXHOJIOTHH
OCHOBHEBIE
99 HaIpaBJICHUS
CHUHTETHUECKOH
ouooruu
https://yandex.ru/video/pr
XpOMOCOMHas U ,
100 eview/6211486617684414
TeHHas HHKEHEPUs
446
Memunuackue
101 A
OHMOTEXHOJIOTHHI
Hmozosasn
102 KOHMPONbHAsA
paboma
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https://resh.edu.ru/subject/lesson/3861/main/106016/
https://resh.edu.ru/subject/lesson/3861/main/106016/
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://content.edsoo.ru/lab/item/76/
https://content.edsoo.ru/lab/item/76/
https://content.edsoo.ru/lab/item/76/
https://content.edsoo.ru/lab/item/76/
https://resh.edu.ru/subject/lesson/3861/main/106016/
https://resh.edu.ru/subject/lesson/3861/main/106016/
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://content.edsoo.ru/lab/item/76/
https://content.edsoo.ru/lab/item/76/

O01ee KOJINYECTBO
4YacoB Mo NporpaMmme

102

11P10
JIP20
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YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA3OBATEJBHOIO
MMPOIIECCA

Obsizamenbhble Y4eOHble Mamepuaibl Oisl VYeHUKA.
1. Tlaceunuk B.B., Kamenckwuii A.A., PyoroB A.M. u ap. /Ilox pen. [Taceunuka
B.B.//buonorus. Yranyonennsiit ypoBenb. M.: - [IpocBemienue, 2019
2. buonorwus, 10 knacc/ Beicorkast JI.B., Jpmvmui .M., PyBunckuii A.O. u apyrue;
non pepakuueit lllymuoro B.K., pimmmumna .M., AkiioHepHOE 00IIEeCTBO
«M3narenbcTBO «IIpocBenienuey.

Memoouueckue mamepuansl 01 yuumes.:

1. ®omuna T. T. buonorus. Meroauueckue pekomenaanuu. 10—11 kimaccsl.
VYrany6nenusiit ypoBens - M., «IIpocsemienue»

2. e I'M., Cabnuna O.B., Beicoukas JI.B., bopoaun I1.M. Buosnorus.
[Ipaktuxym. 10-11 xnaccel - M., AO «M3parensctBo «IIpocBemenuey

3. E.H. lempsinkoB, A.H. Co6oneB. COopHUK 3a1a4 U ynpaxHaenuit. buomorus. 10-11
Kiacc. Yrinyonenuslii ypoBeHb. — M.: [IpocBemenue, 2018r.

4. Teneruka: 10-11 kmaccer: yuebnoe nmocooue/coct. Ky3pmun 1.B. — M:
[Ipocsemenue, 2021.

5. IlpakTuueckas U MOJEKyJIsIpHas T€HETUKa JJI1 HAaUMHAIUX: 8-9 Kiaccel: yueOHoe
nocobue 111 obmeodpazoBatTenbHbix opranuzanuil/F0.C. Aynsuenko, H.P.
barrynun. — M.: IlpocBemenue, 2021.

HM@DOGble 06Da30861m€]lebl€ pecypcesl U pecypcesl cemu HHmepHem.'
1.51Knacc https://www.yaklass.
2. ®okchopn https://foxford.ru
3. Pemry BIIP https://vpr.sdamgia.ru/
4. udoypok Buaeo infourok.ru https:/iu.ru/video-lessons?klass
5. POUI https://resh.edu.ru/
6. https://interneturok.ru/lesson/biology/
7. https://edsoo.ru/

Pecypcor no (bODMHDOGClHHiO d)VHKI/ﬂ/lOHaJleOIZ cpamomnocmu.

e http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/ -
CCTECT BCHHO-HayLIHaH T paMOTHOCTB
e https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-

gramotnosti

Obopyoosanue u npubopoi.

1. VueOHo-mpakTHYECKOE U yueOHO-TabopaTOpHOE 000PYI0BaHNE, B TOM YHCIIE KOMIUIEKT
HATypaJIbHBIX OOBEKTOB, MOJENH, NPUOOPHl M WHCTPYMEHTHI I TPOBEICHHS
JIEMOHCTPAIMI ¥ MPAKTHYECKUX 3aHATHH, IKCKYPCHOHHOE 000PYI0BAaHHUE;
CTeHbI [T TOCTOSIHHBIX M BPEMEHHBIX YKCIO3UIINH;
3. Kowmmiekt TexHnueckux v HHGOPMallMOHHO-KOMMYHUKATUBHBIX CPEACTB O0YUECHHUS:

e ammapaTypa Ui 3alIUCcei U BOCIIPOU3BEACHNUS ayJHO- U BUJCOMH(POPMALINY;

® KOMITBIOTED;

® MYyJIbTUMENA IIPOEKTOP;

N
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® UHTEPAKTUBHAS JIOCKa;
® KOJUICKLUS MeIua pPEeCcypcoB, B TOM YHCIE AJIEKTPOHHBIC yYEOHUKH, DICKTPOHHBIC
MPUIIOKEHUS K ydeOHUKaM, 00ydarolye mporpamMmel;
e BXx0J B MHTEpHET;
4. KoMIUIEKTBI EYaTHBIX JEMOHCTPAIMOHHBIX TOCOOMH (Ta0MULIbI, TPAaHCTIAPAHTHL,
HOPTPETHl BBIIAIOUIMXCS YYEHBIX-OMOJIOrOB) MO BCEM pasjesiaM LIKOJIbHOU
OHOJIOTHH;
KoMIuIeKT 3KpaHHO-3BYKOBBIX MIOCOOWH U CIAIOB;
6. bubmuorexa y4eOHOW, IPOrpaMMHO-METOJIUYECKOH, Y4eOHO-METOAMYECKOM,
CHPaBOYHO-UH(POPMALIMOHHON U HAYYIHO-TIOMYJIAPHON JINTEPATYPHI;
7. Kaproreka c 3amaHusMd AN MHAMBUIYAJBbHOTO OOYYEeHMs, OpraHU3aluu
CaMOCTOSITENIbHBIX paboT 00yUYaIOMIMXCs, TPOBEACHUS KOHTPOJIBHBIX padoT.

o

Harnsanele nocodus:

1. Kowmriekt MukpornpenaparoB «O01mas OHoaorus».
2. Kowmmiekt tabmur o 6monoruu «O0mas OHomorus.
3. KowmmakTt-nuck «Ypoku 6uonorun KuM» (O6miast 6uonorus) 10 - 11 knacc.

45



