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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yuebHOMy mnpenmery "buosmorus" (manee - OuoONOrHs) HAa YpOBHE
cpennero oodmiero oOpazoBanus pa3padoTana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne
273-®3 «O6 obpazoBanuu B Poccuiickoit @eneparun»y, OI'OC COO, Konuenuuu
npenofaBaHus ydeOHoro mnpeamera «bHOJOTHS» M OCHOBHBIX MOJNOXKEHUH (eaepanbHON
paboueii mporpaMMbl BOCITUTAHHUS.

VYyeOunbiii mpenmer «buonorusi» yriyonénHoro ypoBHsi usydeHus (10—11 xmaccer)
ABIISICTCS OJHUM U3 KOMIIOHEHTOB IpeIMEeTHOH o0nactu «EcTecTBEHHO-HayuyHBIE MPEAMETHD).
CornacHo mnonoxenusim OI'OC COO mnpodunbHble y4yeOHblE NpPEeaMEThl, H3ydaeMmble Ha
yrIIyOJnEHHOM YpPOBHE, SIBISIOTCS CrIocoOOM AuddepeHnmanun o0yyeHus Ha ypOBHE CpPEIHEro
o0miero o0pa3oBaHMs M MPU3BAHBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIKM,
CpPEeAHUM OOLIMM, CpeIHUM NpPOQecCHOHATIBHBIM U BBICIIMM OOpazoBaHHeM. B To ke Bpems
KKIBIA U3 ATUX Y4EOHBIX NMPEAMETOB JOJIKEH ObITh OPUEHTUPOBAH Ha MPUOPUTETHOE PEIICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENIBHBIX U PAa3BUBAIOIIUX 33]ad, CBSI3aHHBIX C MpodopueHTanuein
oOydarolmuxcss ¥ CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 0O0JacTH HAy4yHOTo 3HaHUS,
CBSI3aHHOTO C OHOJOrHed, MEIMIMHOM, SKOJOrMeH, ICUXOJIOTHEH, CHOPTOM WM BOEHHBIM
TEJIOM.

[Iporpamma no yuebnomy npeamery "buonorus" naér npeacraBieHue o LEIH U 3a4a4ax
n3ydeHus yaueOHoro npeamera «bruonorus» Ha yriyOoi€HHOM ypOBHE, ONpeesseT 00s3aTeabHoe
(VHBapuaHTHOE) TNPEAMETHOE COAEpKAHHUE, €r0 CTPYKTYPHUPOBAaHUE IO pasfesiaM U TeMaw,
pacnpezesieHre o KiaccaM, peKOMEHIYeT MocIe0BaTeIbHOCTh U3YUeHHs Y4eOHOro MaTepraa
C Y4€TOM MEXIpEAMETHBIX M BHYTPUIPEAMETHBIX CBs3€i, JOrMKM Y4eOHOro Impolecca,
BO3pAacCTHBIX OCOOEHHOCTEH oOydwarommuxcs. B mporpamme mo OGMOJIOTUM pealvi30BaH MPUHLIUIT
IIPEEMCTBEHHOCTH C H3y4YE€HHEM OHOJOrMH Ha YpOBHE OCHOBHOIO O0IIEro oOpa3oBaHMA,
Omarofaps 4eMy IpOCMaTpHUBaeTCs  HAIMPaBICHHOCTb HA  MOCIEAYIOIlee  pPa3BUTHE
OMOJIOTUYECKUX 3HAHWW, OPUEHTHUPOBAHHBIX Ha (OpPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, KOJOTUYECKOTO MBIIIICHHS], TPEJICTABICHUA O 3I0pOBOM 00pase XKM3HH, Ha
BOCIUTaHHE OEpeHOro OTHOILEHUS K OKpYyXarolled NpupoJHoi cpene. B mporpamme mo
OMOJIOTHM TaKXe IOKa3aHbl BO3MOXXHOCTH ydeOHoro mpenmera «buonorus» B peanuzanuu
tpeboBanuit ®PI'OC COO K MmIaHUPYEeMBIM JMYHOCTHBIM, METANpPEIMETHBIM M IPEIMETHBIM
pe3ynbrataM oOydeHHs U B (OPMHUPOBAHMM OCHOBHBIX BHUAOB Y4eOHO-IIO3HABATEIbHON
NeSITEeIbHOCTH OO0YYaIOUIUXCS M0 OCBOCHMIO COJEp)KaHUS OHOJIOrMYecKoro oOpa3oBaHMs Ha
YPOBHE CpeTHEr0 00111ero 00pa3oBaHus.

VYuebnblil npeamer «buosnorus» Ha ypoBHE CpelHEro oouiero oopa3oBaHUs 3aBepIIAET
Ouonoruyeckoe 00pa3oBaHKe B IIKOJE U OPUEHTUPOBAH HAa PacCIHIMpEHUE U YIiTyOJieHne 3HaHUM
o0yyaroImuxcs O JKMBOM TMpHpOJie, OCHOBAaX MOJIGKYJApPHOH U KJIETOYHOW OHOJIOrUH,
SMOpHUOJIOTUN W OMOJOTUU Pa3BUTHS, T€HETHKHU, CEJIEKIIMH, OMOTEXHOJOTUH, 3BOJIIOIMOHHOTO
YUEHUS U 3KOJIOTUH.

Nzyuenue yueOHOro npeamera «buonorus» Ha yriayOiIeHHOM ypOBHE OPUEHTHPOBAHO HA
MOJrOTOBKY OOy4Yaromuxcs K MOCIEAyIoUeMy MHOJIY4YeHHI0 OHoJorudeckoro oOpa3oBaHUs B
By3ax U OpraHM3alMsaX CpeAHero npodeccHoHaIbHOro oopa3oBaHus. OCHOBY €ro CoJep>KaHus
COCTaBJIIET CHUCTEMa OMOJIOTMYECKMX 3HAaHUHM, MOJTYYEHHBIX MPU HM3YYEHUH OOYyUaIOIIMMUCS
COOTBETCTBYIOIIMX CHCTEMAaTHUYECKHX pa3/ieJoB OHOJOTMM HAa YpPOBHE OCHOBHOIO OOLIETO
obpazoBanus, B 10—11 kmaccax 3TH 3HaHUS MOJTYYarOT pa3BuTHE. Tak, pacIIMpeHbl U YIayOJeHbI
OMOJIOrMYecKre 3HAaHUS O PACTEHHSX, JKUBOTHBIX, Ipubax, OakTepHsiX, OpraHu3Me 4YeloBeKa,
O0IIMX 3aKOHOMEPHOCTSX KHM3HM, JOMOJHHUTEIbHO BKJIIOUEHBI OHMOJIOTHYECKHE CBEICHUS
MPUKIIATHOTO M TOMCKOBOTO XapaKTepa, KOTOpPhlE MOKHO HCIOJB30BaTh KaK OPUEHTHUPHI IS
nocienyoomero Beidopa npogeccuu. Bo3moxkHa Takke MHTErpanusi OMOJIOTMYECKUX 3HAHUHU C
COOTBETCTBYIOIIMMHU 3HAHUSIMU, TTOTYYEHHBIMU 00y4YaIOIIUMUCS MPU U3yUYEeHUU (DU3UKHU, XUMUH,
reorpaguu ¥ MaTeMaTHKH.



CtpykTypa mporpammbl mo ydeOHoMy mpeamery "buonorus" oTpaxkaeT CHCTEMHO-
YPOBHEBBII M 3BOJIOIMOHHBIM MOAXOABI K U3ydeHHIo Ouonornu. CorjacHO UM, H3ydyaroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJIS )KUBBIX CUCTEM PA3HOTO YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPTaHWYECKOro Mupa Ha 3emiie, COXpaHeHHs] OHOJIOrHYecKOoro pasHooOpasus
wiaHeTsl. Tak, B 10 Kkilacce HM3y4aroTCSi OCHOBBI MOJICKYJISAPHOM M KIETOYHOH OMOJIOTHH,
SMOpHUOJIOTUN U OWOJIOTUM PA3BUTHS, TEHETUKU U CEJEKIUU, OMOTEXHOJOTUU U CUHTETHYECKON
OMOJIOTHH, AKTYaTU3UPYIOTCS 3HAaHUS OOydYarolmMXcsi M0 OOTaHUKE, 300JI0THH, AHATOMHH,
¢dbusmonornn venoBeka. B 11 kimacce m3ydaroTcsi SBOJIOIMOHHOE YYEHHE, OCHOBBI DKOJOTUU U
ydeHue o 6uocdepe.

VYuebnbiii npenmer «buonorus» Tpu3BaH 00ECIEYUTh OCBOCHHE OO0YYaAIOIIMMUCS
OMOJIOTUYECKUX TEOpPUH W 3aKOHOB, MHJIEH, NPUHLIMIIOB M TNPaBWI, JISKAIIMX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAyYHOM KapTHUHBI MHpa, 3HAHUI O CTPOEHHH, MHOTOOOpasuu M
0COOEHHOCTSIX KIICTKH, OpraHu3Ma, MOIYJAUUN, OMOLEHO3a, KOCHCTEMBI, O BBLIAIOLINXCS
HAy4YHBIX JOCTHUKEHMSIX, COBPEMEHHBIX HCCIIEJJOBAHMSIX B OHOJOTMH, MPUKIATHBIX acleKTax
OMoJIOTMYeCKUX 3HAHWH. [[g pa3BUTHS W MOJJIEpKaHUS MHTepeca oO0ydaromuxcs K OHOIorun
HapsIly CO 3HAUUTENBbHBIM 00bEMOM TEOPETUUECKOT0 MaTepuaja B COJEP>KaHUU MPOTrPaMMBbI 110
OMOJIOTUHU TIPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJIEHMS W Pa3BUTUS TOW WJIM MHON
o0nacTu OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX M 3apyOekHBIX YUEHBIX B pelICHHE BaKHEHIINX
OMOJIOTUYECKUX U IKOJIOTHUECKUX MPOOIIEeM.

Llenb uzydenus yuebHoro npeamera «buonorus» Ha yriyOn€HHOM ypoBHE — OBJIaJIEHUE
00yYaroIUMHUCS 3HAHUSAMH O CTPYKTYpHO-(YHKIIMOHAJIBHONW OpraHU3alMd >KUBBIX CHCTEM
pa3HOro paHra M NpuoOpeTeHrue YMEHHU MCIOIb30BaTh 3TH 3HAHUS B (HOPMHUPOBAHUM MHTEpeca
K ompeaenéHHoi o0nacTu MpodecCHOHATBHON NeATEeIbHOCTH, CBSI3aHHOW ¢ OMOJIOTHEH, Wi K
BbIOOPY yueOHOr0 3aBe/ieHus AJis MPOJOHKEHHUS OMOJIOTHYECKOT0 00pa30BaHusl.

JlocTikeHue ey n3ydeHus: yueOHoro npeamera «buonorus» Ha yriyOoaéHHOM ypoBHE
o0ecrnieunBaeTcs pelieHrueM CIIeIYIOIMNX 3a1au:

OCBOCHME OOYyYalONIMMHUCS CHCTEMBbl OHMOJOrMYECKMX 3HaHUH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHIIEMIMIX, TMIOoTe3aX, 3aKOHaX, 3aKOHOMEPHOCTIX M IpaBUiaXx,
COCTaBISIIOLUIMX COBPEMEHHYIO E€CTECTBEHHO-HAY4YHYIO KapTHMHY MHpa; O CTpPOEHUH,
MHOT000pa3ui U OCOOEHHOCTAX OMOJIOTMYECKUX CHCTEM (KJIETKA, OPTaHU3M, MOMYJALUs, BUI,
OuoreoneHo3, Ouocdepa); 0 BBIJAIOIIUXCA OTKPHITUAX M COBPEMEHHBIX HCCIEIOBAaHUAX B
OuoJI0rHuy;

O3HAKOMJICHHE  OOydYaromMXcsi C  METOJaMH  TO3HaHUS  JKMBOM  IPUPOABL:
UCCIIEIOBATENIbCKUMU METOJaMH OMOJIOTMUECKUX HayK (MOJIEKYJISIPHOM M KJIETOYHOU OHUOJIOTHH,
SMOPHOJIOTUN ¥ OMOJIOTUU PA3BUTHUS, TCHETUKU M CEJIEKLNH, OMOTEXHOJIOTHH U CUHTETHYECKOU
OMOJNIOTHM,  MaJlCOHTOJIOTMH,  OJKOJOTMHM); METOJaMH  CaMOCTOSITEIbHOTO  IPOBEICHUS
OMOJIOTMYECKUX MCCIEOBAHUN B JIa0OpaTopuud M B TMpHpoJe (HAOIIOJCHHE, H3MEpeHHe,
9KCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaJIcHUE OOYYalOIMIMMUCS YMEHUSIMH: CaMOCTOSITEIbHO HaXOIHWTh, aHAJIW3UPOBATh U
HCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(OPMAILIKIO; TIOJIB30BaTHCSl OMOIOTUYECKOM TEPMUHOJIOTHEN U
CUMBOJIMKOM; YCTaHaBJIMBAaTh CBSI3b MEXAY pa3BUTHEM OHMOJIOTMM M COLHUAIIBHO-
SKOHOMHUYECKUMHU M HKOJIOTMYECKHMHU NpoOJieMaMU YelIOBEYECTBA; OLEHUBATh IOCIEICTBUS
CBOEH JIeATENbHOCTH IO OTHOLICHHIO K OKpY’KaIolled NpUPOAHOM cpene, COOCTBEHHOMY
3I0POBBI0O U 3/J0POBBI0  OKPYXKAIOLIMX JIIOJIel; OOOCHOBBIBAaTH M  COONIOAATH  MEpbI
npopUIaKTUKNA WH(PEKIUOHHBIX 3a00J€BaHUM, MpaBUiIa MOBEACHUS B MPHUPOJIE U 00ECTICUCHUS
0€30MacHOCTH COOCTBEHHOM JKM3HENEATENBHOCTH B UPE3BbIYaWHBIX CUTYyalUsSX MPUPOIHOTO U
TEXHOTEHHOT'O XapakTepa; XapaKTepu3oBaThb COBPEMEHHBbIE HAy4yHbIE OTKPBITUS B O0JIACTH
OuoJI0rHuY;

pa3BUTHE y 00yUaIONIMXCsl MHTEJUIEKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEN B Mpoliecce
3HaKOMCTBA C BBIJAIOIIMMHUCS OTKPHITHUSIMH M COBPEMEHHBIMU MCCJIEIOBAaHUSIMU B OHOJIOTHH,
pelaemMbpIMi €10 Mpo0JieMaMM, METOJI0JIOTHEeH OWOIOTHYECKOro HMCCIEI0BaHMs, MPOBEACHUS



HKCHEPUMEHTANbHBIX HCCJICJOBAHUM, pelleHus OMOJIOTMYECKUX 3a7ad, MOJETUPOBaHUS
OMOJIOrMYeCKUX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHHE y 0OyYalOMIMXCsl LIEHHOCTHOTO OTHOUICHHUS K KMBOI NMpHpoJIe B LIEJIOM H K
OTHENbHBIM €€ 00beKTaM U SBJICHUAM; (OpMHpOBaHHE SKOJIOTMUECKOM, TIe€HEeTHYeCKON
IPaMOTHOCTH, OOIIeH KyJbTyphl MOBEAEHUS B NPHUPOJE; MHTEIPALMH €CTECTBEHHO-HAYUYHBIX
3HAHUH;

npuoOpeTeHue 00yyaromuMucs KOMIIETEHTHOCTH B panroHaIbLHOM
MIPUPOIONONIB30BaHUU (COOMIOACHNE TTPABUJ MTOBEICHUS B IPUPOJIE, OXPaHbl BUJIOB, SKOCUCTEM,
ouocdepsl), COXpaHEHHUH COOCTBEHHOTO 3J0POBbS U 3/I0pOBbSl OKPYXAIOIIUX JHOJAEH
(cobmonenus Mep MPOPUITAKTUKHI 3a00JeBaHUH, obecrieueHne 0€30macHOCTH
KHU3HEJEATSTLHOCTH B UYPE3BBIYAWHBIX CUTYallUsAX MPHUPOTHOIO U TEXHOTCHHOTO XapakTepa) Ha
OCHOBE UCTOJIb30BaHUS OMOJIOTMYECKUX 3HAHUI U YMEHUI B OBCETHEBHON KU3HU;

CO3JlaHME YCJOBUM [UIs OCO3HAHHOTO BbIOOpa OOYYaIOMIMMUCS WHAMBHIYaTbHOMN
o0pa3oBaTeNbHOM TpPaeKTOpPUHU, CIOCOOCTBYIOIIEH MocienymomeMy MHpodecCHOHATIbHOMY
CaMOOIIPEJICICHUIO, B COOTBETCTBUU C HWHIWBUAYAIbHBIMH HHTEpECaMH M TMOTPEOHOCTIMU
pervoxa.

CBsI3b C PABOUYEN ITPOI'PAMMON BOCIIUTAHUS IHKOJIbI

Peanuzaius BocnUTaTeIbHOTO MOTEHIMANIA YPOKOB OMOJIOTUN (YPOUHOH AESTeNbHOCTH,
ayJUTOPHBIX 3aHATUH B paMKaXx MAaKCHUMaJbHO JIOMyCTUMOM  y4yeOHOW  Harpysku)
pelycMaTpUBaeT:

- MaKCHMaJbHOE MCIIOJIb30BAHUE BOCIHUTATEIbHBIX BO3MOKHOCTEH COJEPIKAHUS YPOKOB
Uis (OPMUPOBAHUS Y OOYHAIOIIUXCS POCCUHUCKUX TPATUIUOHHBIX TyXOBHO-HPaBCTBEHHBIX U
COLIMOKYJIBTYPHBIX ~ LIEHHOCTEH, POCCHUMCKOTO HCTOPUYECKOTO CO3HAHUS HA  OCHOBE
HCTOPUYECKOrO TMPOCBEIICHUS; MOJ00P COOTBETCTBYIOIIEIO COACpPKAHHUS YpPOKOB, 3aJaHMHiA,
BCIIOMOTATENIbHBIX MaTepUANIOB, MPOOJIEMHBIX CUTYAIMH Il 00CYXKIEHU];

- BKJIFOUEHHUE B COJIEpP’KaHUE YPOKOB II€JIEBbIX OPUEHTUPOB PE3yJbTAaTOB BOCIHUTAHUSA, UX
y4eT B ONIPEAEIEHUH BOCIIUTATENBHBIX 33/1a4 YPOKOB, 3aHATUMH;

- BBIOOp METOJIOB, METOAMK, TEXHOJIOTUN, OKA3bIBAIOUINX BOCHUTATEIHLHOE BO3/ICHCTBUE
Ha JINYHOCTh B COOTBETCTBUU C BOCIIMTATENIBHBIM HAEAJIOM, LENbI0 M 33JadyaMy BOCIMTAHUSA,
LIEJIEBBIMU OPHUEHTHpPAMHU PEe3yJIbTaTOB BOCIMTAHUS; PEaTU3allMI0 MPUOPUTETAa BOCIHUTAHUS B
yueOHOM esITebHOCTH;

- IpUBJIEUEHNE BHUMAHUS 00Yy4aIOUINXCs K IEHHOCTHOMY acCIeKTy M3y4aeMbIX Ha YPOKax
NPEIMETOB, SBJICHUH W COOBITUH, WHHUIMUPOBAHUE OOCYXJEHUH, BBICKAa3bIBAHHHM CBOETro
MHEHHS, BBIPAOOTKH CBOETO JUYHOCTHOTO OTHOLICHHS K H3yYaeMbIM COOBITHSM, SIBICHUSIM,
JUIaM;

- TpUMEHEHUWE WHTEPaKTHUBHBIX (opM yueOHON paboOThl — HHTEIEKTyaJIbHBIX,
CTUMYJIMPYIOIIMX IO3HABaTEJIbHYI0 MOTHBALMIO, WIPOBBIX METOJIUK, IJUCKYCCHM, IArOIIMX
BO3MOXXHOCTh MPUOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOIO JAMAJOra; TPYIMIOBOM paboThl,
KOTOpass YYMT CTPOUTH OTHOIICHHS M JIeHiCTBOBaTh B KOMaHJE, CIOCOOCTBYET DPa3BHUTHUIO
KPUTHYECKOTI'O MBIIIICHHUS,

- moOyxJeHue oOydaromMxcsi coOMoAaTh HOPMBI MOBEACHMS, MpaBHUia OOLICHHUS CO
CBEPCTHHKAMM U TEJAarormyeckuMu pabOTHUKAMH, COOTBETCTBYIOLIME YKJaay IIKOJbI,
YCTAHOBJICHHE U MOAJIEPKKY NT0OpOKenaTeIbHOM aTMochepsl;

- OpraHu3allii0 HAaCTaBHUYECTBA MOTHUBUPOBAHHBIX U JPYAUPOBAHHBIX OO0YYarOIIUXCS
Ha/l HEYCNEBAIOUIMMHU OJHOKJIACCHUKAaMHM, B TOM YHCIE C OCOOBIMH 0O0pa3oBaTeNbHBIMU
MOTPEOHOCTSAMH, JaloLIero OO0ydYarolUMCSl COLIMAIbHO 3HAYUMBIA OMNBIT COTPYJHUYECTBA U
B3alMHOI TOMOIIIY;

- MHUIMHPOBAHHE M TOJICPKKY HCCIEIOBATENBLCKON EeSTeNbHOCTH OO0YyYarouIuxcs,
IUIAHUPOBaHUE W BBINOJIHEHUE WHAMBHUIYaJbHBIX M TPYMIOBBIX IMPOEKTOB BOCIHMTATEIHLHON
HaIpPaBJIEHHOCTH.



Pe3ynbraThl eMHCTBA Y4eOHON M BOCIUTATEIBHOMN NEATEIIEHOCTH OTPAXKEHBI B pasJiene
paboueil mporpammel «JIMUHOCTHBIE pe3yNbTaThl U3yUYeHUs yueOHoro npeamera «buonorus» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHMs».

MECTO YYEBHOI'O TIPEAMETA «BUOJIOI'US» B YYEBHOM IIJIAHE
Ha ypoBHe cpennero oOmiero oOpazoBanus «buomorus» sBisieTcss 00s13aTeTbHBIM

y‘{e6HBIM npeamMeToM, KOTOpBIfI BXOJHUT B COCTaB HpeHMeTHOﬁ o0iactu ((ECTCCTBCHHOHay‘-IHBIe
npEeaAMCETBD).

Cpoxk ocBoenust paboueit mporpammsl: 10-11 kmaccsl, 2 rona
KonudecTBo yacoB B yueOHOM 1u1aHe Ha u3ydeHue npeamera (33-34 ydyeOHble Heenmn)

Kiacc KonuuectBo yacos B Heneno | KomndecTBo 4acoB B TOL
10 xnacc 3 102
11 xmacc 3 99
Bcero 201

OO0s3aTeNbHBIM yCIOBUEM TIPU O0YUYEHUH OMOJIOTHH Ha YIUIyOJNEHHOM YPOBHE SIBISIETCS
MpOBEeACHUE JAa0OpPAaTOPHBIX U TMpakTHUeckux pabor. Takke yudacthe OOydYarOmIMXcs B
BBITIOTHEHUH TPOCKTHBIX U  y4eOHO-HCCIIEOBATEIbCKUX paboT, TeMaTHKa KOTOPBIX
OTIPENIEIISIETCS yYYUTEJIEM Ha OCHOBE HWMEIOIIMXCA MAaTEepUaJIbHO-TEXHUYECKHX PECYpCOB U
MECTHBIX IPUPOJIHBIX YCIOBHIA.



COJEP)KAHUE OBYYEHUA
10 KJIACC

CopepxaHue IporpamMMmbl, BBIIEIEHHOE KYPCUBOM, HE BXOOUT B  IPOBEPKY
rocynapcTBeHHoU utorooit arrectauuu (I'MA).

Tema 1. Buosorus kak Hayka

CoBpemenHast Onosiorus — KOMIUIeKCHasi Hayka. Kpartkast ucropust pa3BUTHs OHMOJIOTHH.
buonorndeckue Hayku M HU3ydaemble MMU TNpoOneMbl. DyHIaMeHTaJIbHbIC, MPUKIAJAHBIE U
MOMCKOBBIE HAyYHBIE UCCIIEJOBAHMS B OMOJIOTHH.

3HayeHue OuoOJOrMM B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI
mupa. Ilpodeccun, cBsizanHbie ¢ Ouosnorueil. 3HaueHue OHMONOTMH B MPAKTHYECKOU
JEATEIBHOCTH  YEJIOBEKA: MEAMIMHE, CEJIbCKOM XO3SHCTBE, IPOMBIIUIEHHOCTH, OXpaHE
MIPUPOJIBI.

JdemoncTpanuu

[Toptpetsr: Apucrorens, Teodpact, K. Jluaneit, XK. b. Jlamapk, Y. apsun, Y. ['apseii,
I'. Mengens, B. 1. Bepuanckuii, W. 11. IlaBnos, . . Meunukos, H. 1. Basuios, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuue! 1 cxeMbl: «CBsi3b OMOJIOTHM C APYTUMH HaykKaMuy, «Cructema OMOIOTHYECKUX
HayK».

Tema 2. ’KuBble cucTeMbI U UX U3YUYEeHHUE

JKuBble cucTeMbl Kak npeaAMeT n3ydeHust Onosnoruu. CBONCTBA KUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, AMCKPETHOCTb U LEJIOCTHOCTb, CIOKHOCTb M YIHOPSAOYEHHOCTh
CTPYKTYpbI,  OTKPBITOCTh, = CAMOOpPraHHW3alUs, CaMOBOCIIPOM3BEICHHE, Pa3ApaKMMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3allid JKUBBIX CHUCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKaHEBBIM,
OpPraHU3MEHHBIN, MOIYJISIIMOHHO-BUIOBOM, 9KOCUCTEMHBIN (OuoreoneHOTHYECKUIT),
o6uocoepusiii. Ilponeccsl, npoucxoasmme B KUBbIX cucTeMax. OCHOBHBIE MPU3HAKH >KHUBOTO.
Kuznp kak opma cymiecTBoBaHusl Matepuu. Hayku, u3yuaromuye >kKMBble CUCTEMbI Ha Pa3HbIX
YPOBHSX OpraHU3alINH.

Wzydenue xuBbIX cucteM. MeTozpl Omosnoruueckoil Hayku. HabmioneHue, usmepenue,
JKCIIEPUMEHT, CHUCTeMaTh3alnus, MeTraaHanu3. lIoHsATHME O 3aBUCMMOM M HE3aBUCHMOM
nepemeHHoll. [lnanupoBanue skcnepumenta. [loctaHoBka M mposepka runore3. Hynesas
runore3a. [TonsTie BoIOOPKHU U €€ 10cTOBEpHOCTh. Pazdbpoc B Onosnornyeckux gaHHbIX. O1eHKa
JOCTOBEPHOCTH IOJyUYEHHBIX pe3ysbTaToB. [IpMunHBI MCKaXEHUsS PE3yJbTaTOB HKCIEPUMEHTA.
[lonsATHE CTATUCTUYECKOTO TECTA.

JdemoncTpanuu

Tabmupsl 1 cxeMbl: «OCHOBHbIE NpU3HAKU KU3HW», «bHonormueckue cucTemb»,
«CBoiicTBa )XKMBOW MaTEepUN», « Y pOBHU OpraHU3alluy KUBOM NpUpob», «CTpOoeHUE KUBOTHON
KIeTKkn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpraHOB  YEJIOBEYECKOTO  OpraHH3May,
«buoreonenosy, «buocdepar, «MeToAbl U3yUEHHUS )KUBOI IPUPOJIBD».

O6GopynoBanue: JnabopaTopHOe O00OpyAOBaHHWE JUIsI TPOBEACHHS  HAOIIOICHUMH,
U3MEPEHUI, SKCIIEPUMEHTOB.

IIpakTnyeckas padora «licnosp3oBaHuEe Pa3IMYHBIX METOJOB IPH M3YYECHHH KUBBIX
CUCTEM.

Tema 3. buosorust Kierku

Knerka — cTpyKTypHO-(QYHKIMOHAIbHAS €IMHULA )KUBOTO. VICTOPUS OTKPBITUS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. lllneiinen, P. Bupxos).
OCHOBHBIE TOJI0KEHUS COBPEMEHHON KIIETOYHOW TEOPUHU.

MeToapl MOJEKYJISIpHOM U KIETOUYHOM OHMOJOTHMU: MHKpPOCKOMNMS, Xpomarorpadus,
anekTpodope3, METOA  MEYeHbIX aToMoB, auddepeHunnansHoe  1EHTpUyTUpOBaHHE,



KyJIbTUBUPOBAHHUE KIETOK. M3yuenue pukcuposanHuix Kiemox. DIEKTPOHHAS MUKPOCKOIHS.
Kounghoxanvnasa muxpockonus. Bumanvhoe (npuscusnennoe) usyuerue Kiemox.

JdemoncTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuupl n cxembl: «CBETOBOW MHUKPOCKOIM», «JNEKTPOHHBIH MHKpPOCKOM», «lcTtopus
Pa3BUTHS METOJIOB MUKPOCKOITHUI.

ObopynoBaHHe: CBETOBOM MMKPOCKOI, MHUKPOIpENnapaThl pacTUTENbHbIX, )KUBOTHBIX U
OaKTepHaTbHBIX KIIETOK.

IIpakTnyeckass padora «/3yueHue MeTON0B KJIETOUHOM Omoiyoruu (Xxpomarorpadus,
anektpodopes, muddepennuranbaoe eHTpudyruposanue, [11[P)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKH

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YIBTPaMUKPOIJIEMEHTHI. Boga u e€ poiib
KaK pacTBOPHUTENS, peareHTa, ydaCcTHE B CTPYKTYPHUPOBAaHUM KIETKH, TEIUIOPETYJISALHNN.
MunepasnbHble BellecTBa KJIETKH, UX Onosiornyeckasi posib. Poib KaTHOHOB M aHHOHOB B KJIETKE.

Opranudeckue BellecTBa KJIETKU. bronornueckue nonuMepsl. benku. AMUHOKUCIOTHBIN
cocrtaB 0enkoB. CTpykTypbl OenkoBoi Mojekyibl. [lepBuuHas cTpykTypa Oenka, mentuiaHas
CBsi3b. BTOpuuHas, TpeTWyHas, 4eTBEpTUYHAs CTPYKTypbl. JleHaryparus. CBolicTBa OeNKOB.
Knaccudukanms 6enkoB. buonornueckue GpyHkimuu 6enkoB. [lpuonui.

VYrneBoasl. MoHOcaxapuipl, JUCaxapuabl, OJUrocaxapuabl U monucaxapuabl. OOmmii
IUIaH CTPOeHUsT U (U3MKO-XMMHYECKHE CBOMICTBa yrieBoAoB. buonornueckue ¢yHKIMN
YTJIEBOJIOB.

Jlununel.  'mapodunbHO-THIpOdOOHBIE  cBoMcTBa.  Kiaccudukauus — ITUNUIoB.
Tpurauuepusl, pochoaunuasl, BOCKU, cTepouisl. bruonorndyeckue ¢pynkunu aunuaos. OOmume
CBOMCTBa OHMOJOrMYECKMX MeMOpaH — TeKy4decTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIPOHUIIAEMOCTD.

Hyxneunnoseie kucnotel. JIHK u PHK. Ctpoenne HyknenHoBBIX KuciaoT. HykneoTusl.
[Mpuniun kommiuementapuoctu. IIpaBuno Yapradda. Crpykrypa AHK — aBoiiHas crmpans.
Mectonaxoxaenue u ouonorunueckue pynkuuu JJHK. Bunst PHK. ®ynkunn PHK B knetke.

Crpoenne Monekynsl AT®. Makposprudeckue cBsizu B mojiekysne AT®. buonornueckne
¢byakmmn  AT®. BoccraHoBineHHBIE TMEPEHOCUYHMKH, UX (QYHKIMU B KIeTKe. /Jpyeue
Hykneozuompugocghamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  ecenomuxu,
MPAHCKPURIMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouojorus: OHOXMMHUYECKHEe U OMO(pHU3NYECKHEe HCCIEeIOBaHMUs COCTaBa M
MIPOCTPAHCTBEHHON CTPYKTYypbl Ouomonekyn. Mooeruposanue cmpykmypsvl u  @yHKyui
Ouomonexyn u ux komniekcos. Komnviomepnwiil Ou3aun u OpeaHuyecKutl cunmes 6UOMoaexKy u
UX HEeNnPUPOOHBIX AHANO208.

JdemoncTpanuu

[Toptpersr: JI. Ilomunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, ®. Conrep,
C. [Ipy3unep.

Huarpammbl:  «Pacnpenenenne XUMHUYECKHX JJIEMEHTOB B HEKHBOM MPHUPOJIEH,
«Pacnipenenenne XuMUYECKUX JIEMEHTOB B )KUBOW IIPUPOJIEN.

Tabmuupr u cxembl: «llepuognueckas Tabnuia XUMHYECKUX AIeMEHTOBY, «CTpoeHHe
MOJICKYJIBl BOABI», «BemecTBa B cocTaBe oOpraHuzMoB», «CTpoeHHE MOJEKYJbl Oenkay,
«CTpyKTYyphl OETKOBOW MOJIEKYJbI», «CTpOCHHE MOJEKYN YIJIEBOJOB», «CTpOeHHE MOJICKYJ
mununoBy», «HykienHoBele KUCIOTB, «CTpoeHue MoieKyisl ATDy.

O6opynoBaHue: XuMU4ecKas ocyia 1 000py10BaHUE.

JlaGopaTopHas pa6ora «OOHapykeHue OEIKOB C OMOIIbI0 KAUeCTBEHHBIX PEAKLIUI.

JlaGopatopnas padora «lccnenoBaHnre HYKIEUHOBBIX KHUCIIOT, BBIJIEIEHHBIX U3 KIIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoeHne n pyHKIIUM KJIETKHU



Tumel KJIETOK: dyKapHOTHUEcKass M mpokapuoTudeckas. CTpyKTypHO-(QYHKINOHAIbHbIE
00pa3oBaHMs KICTKHU.

CrpoeHre mNpoOKApHOTHUECKOM KieTku. KieTouHas creHka OakTepuil Hu  apxew.
OcoOeHHOCTH CTpOEHUS TeTepoTpodHON M aBTOTPO(HON NMPOKApHOTUYECKUX KJIETOK. MecTo u
POJIb MPOKAPHOT B OMOLIEHO3aX.

Ctpoenue U pyHKIIMOHUPOBAaHUE dyKapHOTHUeCKON KieTku. [Ina3zmMarndeckas MeMOpaHa
(mnazmanemma). CrpykTypa MjiasMaThdeckod MeMmOpaHbl. TpaHCHOPT BelIECTB 4Yepe3
I1a3MaTHYecKyto MeMOpaHy: maccuBHBIM (mud¢y3us, obneruéHHas audQys3usi), aKTHUBHBIN
(mepBUYHBIA U BTOPUYHBINH aKkTUBHBIA TpaHcnopT). [lomynponunaemocts memOpanbl. PabGora
HaTPHUI-KaJTUEBOTO HacOCa. DHIOIMTO3: MUHOIUTO3, (haronuTos3. DKk3o1uTo3. Kierounas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHONW CTEHKH PaCTEHH, TPHOOB.

[uromnasma. I{urozomne. Llutockener. [IBmxkeHne uuroriazMbl. OpraHouibl KJIETKH.
OnHomeMOpaHHBIE OpraHOMbI KJIeTKH: 3HAomIa3mMarndeckas cetb (DIIC), ammapat [Nonbmxu,
JU30COMBI, UX CTpoeHHe W (YHKIUHU. B3anMoCBS3b OAHOMEMOpPAaHHBIX OPraHOUAOB KIIETKU.
CtpoeHue TpaHyJSIpHOTO peTukyinyma. Mexanusm uanpaénenus oOeirxkoe 6 IIIC. Cunres
pacTBopuMbIX  OenkoB. CuHHTE3  KJIETOYHBIX  MeMOpaH. [magkuii  (arpaHyJssipHBIi)
SHJIOMIa3MaTHYeCKHil peTukynyM. CekperopHas (yHKus anmapara [onbmxu. Moougurkayusa
benxoes 6 annapame I onvoacu. Copmuposka benxos ¢ annapame I onvodicu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kierounsiii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWIBl KJIETKH: MHUTOXOHIPUHU, IUIACTUIBL. [Ipoucxoodwcoenue
mumoxouopuii u naacmuo. Cumbuoecenes (K.C. Mepeosickosckuti, JI. Mapeynuc). CtpoeHune u
GYyHKIUM  MUTOXOHApUA M miactul. IlepBuuHble, BTOPUYHBIE M CJIOXKHBIE IJIACTHJIbI
(OTOCHHTE3UPYIOMIUX JYKAapUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIIACTBI ~ BBICHIMX
pacTeHui.

HememOpannblie opranou sl kietku CtpoeHne M QyHKIMM HEMeMOPaHHBIX OpPraHOUI0B
kietku. PubGocombl.  [lpomesicymounvie  ¢punamenmol. MukpodunaMeHTbl. AKmuHo8ble
Mukpoghunamenmol. MBPIILICUHBIE KICTKU. AKMUHOBblEe KOMNOHEHMbl HEMbIUEUHbIX KIEmOK.
Muxkpotpy6ouku. Krnertounsiit mentp. CTpoeHHe U JBWKEHHE KIYTUKOB M PECHHUYEK.
MuxkpoTpyOouku nuTorua3Mel. Llentpuons. benku, accoyuuposanHuvle ¢ MUKpoguiamenmamu u
muxpompyboukamu. Momophwie benxu.

SAnpo. O6onouka siapa, XpOMaTHH, KapuoIiazmMa, SAPBIIIKH, UX CTpOeHHE U (DYHKIHMH.
SnepHbiii 6enkoBbIil MaTpuKe. [IpocTpaHCTBEHHOE pacmlonoXeHHEe XpPOMOCOM B HMHTep(ha3HOM
aape. dyxpomamun u 2emepoxpomamut. benku XpoMaTHHAa — THCTOHBI. /[unamuxa s0epHoll
0001104KU 8 MUmose. HoepHuiil mpancnopm.

Knerounsle  BritoueHus. CpaBHUTENbHAs  XapaKTEPUCTHKA  KIETOK  JYKAapHOT
(pacTUTenbHOM, KUBOTHOM, TPUOHOI).

JdemoncTpanuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Maprymnuc.

Tabmuupl u cxembl: «CTpoeHHE SyKapHOTHYECKOH KieTkn», «CTpoeHue >KMBOTHOM
KIeTKW», «CTpOEHHUE pacTUTENbHON KIETKN», « CTpOEHUEe MUTOXOHIAPUW», «SAnpo», «CtpoeHue
IIPOKAPUOTUUYECKOMN KIIETKI.

OO6opyoBaHHe: CBETOBOM MHUKPOCKOI, MHMKpPOIpEnapaThl PacTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKpOTIpenaparbl OaKTepUalbHbIX KIETOK.

JlaboparopHasi padora «/I3ydeHne CTpOEHUS KIETOK Pa3IN4YHBIX OPraHU3MOB).

IIpakTyeckas padora «/3ydeHne CBONCTB KJIIETOYHONH MEMOpPaHbI».

JlaGopatopnas padora «lccnenoBanne mia3Moiin3a 1 JEMaa3Moiin3a B paCTUTEIbHBIX
KIIETKax».

IIpakTHyeckas padora «l3ydyeHne ABMKEHUS HUTOIMIIA3MbI B PACTUTENbHBIX KIETKAX».

Tema 6. O0MeH BelecTB M NpeBpPAaLCHHE JHEPTHH B KJIeTKe

AcCUMWISIIMSL U TUCCUMIIIALINS — JIBE CTOPOHBI MeTaboiau3ma. Turmbsl oOMeHa BEIIeCTB:
aBTOTpPOGHBIE W reTepoTpodHBId. YyacTHe KucCIopoja B  OOMEHHBIX — Ipolieccax.



OuHepreruyeckoe oOecrnieueHne KieTku: mpeBpaiieHne AT® B oOMeHHBIX THpolieccax.
depMeHTAaTUBHBIA XapakTep peaklui KJIETOYHOTro Merabosnu3ma. PepMeHThI, UX CTPOEHUE,
cBoiicTBa W MexaHu3M jedctBus. Kodepmentsl. Otianuus (pepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl M OEIKU-UHTUOUTOPHL.  3aBUCUMOCTH  CKOPOCTHU
(epMEHTAaTUBHBIX PEAKIINI OT pa3NUYHBIX (PAKTOPOB.

[lepBrUYHBII CHHTE3 OPraHUYECKUX BEIIECTB B KiIeTKe. DOTOCUHTE3. AHOKCUCEHHbIU U
oxcuzenuvlli  pomocunmes 'y oOaxmepuii. Ceemocobuparowjue nueMenmvl U NUSMEHMbl
peaxkyuonHoz2o yermpa. Ponb XjoporiacToB B mporecce ¢oTtocuHTe3a. CBeToBas U TEMHOBas
dazpl. @omoovixanue, Cs, Cyp. u CAM-munsvi ¢homocunmesa. IIpogyKTUBHOCTh (DOTOCUHTE3A.
Bnusinue pa3nuysabix GpakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XemocuHTe3.  Pa3zHooOpa3ue  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTPH(PHULIUPYIOLIHE
OakTepuu, xele300akTepun, cepoOaKTeprun, BOJOPOAHBIC OaKTepru. 3HAUCHUE XEMOCUHTE3A.

AmnaspoOHble opranu3mbsl. Buiel 6poskenus. [IpoxykTsl OpoxeHHs U UX UCHOJIb30BAHUE
4eloBeKOM. AHa3pOOHBIE MUKpPOOPraHM3MbI Kak OOBEKThl OMOTEXHOJOTMU W BO30YIUTENN
Ooe3Hei.

AdpoOHBIE OpPraHW3Mbl. JTambl dHEpPreTuyeckoro oobmena. [loATOTOBUTENBHBIN ATall.
['mukonu3 — 6€CKUCIOPOAHOE PaCIIEINICHHE TTIFOKO3bI.

buonornueckoe okuciaeHue, Wi KJIETOYHOE AbIXxaHHUE. Polb MUTOXOHIpUN B Mpolieccax
Oouonornueckoro okucieHus. Lluknuueckue peakumu. OkuciaurenbHoe (GochopuiupoBaHHe.
Onepeuss membpannozo epaouenma npomonos. Cunmes ATD: paboma npomomnnoti ATD-
cunma3zvl.  llpeumymiectBa a’poOHOro myTH OOMEHa BELIECTB Tepea  aHadPOOHBIM.
O} heKTHBHOCTH YPHEPTETHIECKOTO OOMEHA.

JdemoncTpanuu

[Toptpetsr: x. [Ipuctiou, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. DHrensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuubr 1 cxembl: «DPOTOCHHTE3», «IHEpreTHueckuii oOMen», «buocuHTE3 Oenkay,
«Ctpoenue pepMeHTay, «XEeMOCHHTE3Y.

O6opyoBaHHe: CBETOBOM MUKPOCKOM, 000pyAOBaHUE AJIi IPUTOTOBJICHHSI TOCTOSHHBIX
Y BPEMEHHBIX MUKPOIIPENapaToB.

Jlaboparopnasi paGora «/I3ydyeHHe KaTaJIUTHYECKOW AaKTUBHOCTH (epMeHTOB (Ha
MIpUMEpPE aMIIIAa3bl UM KAaTala3bl)».

Jlaboparopnasi padora «/3ydyeHue ¢GepMEHTATUBHOTO paCHISIUICHUS TMEPOKCHIA
BOJIOPOJa B PACTUTEIBHBIX U dKUBOTHBIX KJIETKaX).

JlabopaTropHnasi pabora «CpaBHeHHE TIPOIIECCOB (DOTOCHHTE3A U XEMOCHHTE3a».

JlaGopaTopHas pa6ora «CpaBHEHHE NPOLIECCOB OPOKEHUS U JABIXaHUS.

Tema 7. HacineacrBeHHasi MH(popMalus U peanu3anus eé B KJIeTKe

Peakuiun maTpuuHoro cuntesa. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanmzanus HacieacTBeHHOW wuHMopmarnuu. ['eHeTWyeckuii KOj, €ro CBOMCTBA.
Tpanckpuniusi — matpuunbiii cuate3 PHK. IlpuHumnel TpaHCKpUNUIKMU: KOMIUIEMEHTAPHOCTD,
aHTHUIAPAIIIENbHOCTh, aCUMMETPUUHOCTb. Co3spesanue mampuunvix PHK 6 aykapuomuueckoti
knemke. Hexooupyrowue PHK.

Tpancnsaaus u e€ stanbl. Yuactue tpancnoptHeix PHK B GunocunTese Oenka. YcioBus
6uocunresa Oenka. KogupoBanue amuHokuciaoT. Ponb pubocom B GrocuHTe3e Oenka.

Coepemennvie npeocmasgnenus o cmpoeruu 2enog. OpraHuzanusi reHoMa y MPOKapuoT 1
9YKapHOT. Perymisiuus akTUBHOCTH T'€HOB y mpokapuoT. ['umote3a omepona (P. XKako0, XK.
Mano). Monekynapuvle mexanusmvl 9Kcnpeccuu 2enog y oykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MPOIECCOB B KileTke. KieTouHblit romeocTas.

Bupycol — HeksieTouHble (OpMBI KU3HU U 00JIUraTHbele mapa3utbl. CTpoeHHe NPOCTHIX U
CIIO)KHBIX BHPYCOB, PETPOBUpPYCOB, Oakrtepuodaro. Kuzmennvii yuxn JHK-codeporcaujux
supycos, PHK-codepawcawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, pesepmasa,
unmezpasa.



Bupycuple 3a0oneBaHusi dYenoBeKka, KHBOTHBIX, pactenuit. CIINIA, COVID-19,
COLIMaJIbHbIE U MEIULIUHCKHE MTPOOIIEMBI.

buoungopmamuxa:  ummeepayus u amanuz  6orvwux  Maccusos  («bigdatay)
CMpYKmypuvlx — Ouonocuueckux oOaumvix. Hamomexmonocuu 6 oOuonocuu u Mmeouyume.
Ipoepammupyemvle pyukyuu 6eaxos. Cnocodwvl 00cmasku 1eKapcma.

JdemoHcTpanuun

[Moptpetsr: H. K. Konsuos, J[. Y. IBanoBckuii.

Tabmumber w  cxembl: «buocuHTe3 Oenka», «leHermyeckmii Kom», «BuUPyCHY,
«baxrepuoparmy.

IpakTnueckas padora «Co3aHre MO BUPYCa.

Tema 8. ’/Ku3HeHHbI HUKJ KJIETKHU

Knerounsii 1mukn, ero mepuonsl u peryisauus. Wutepdaza u muto3. OcobeHHOCTH
NpoIeccoB, MpoTekaroux B uutepdase. I[loaroroska kinetku k aenenuto. [Ipecunrernueckuit
(MOCTMUTOTHUYECKHI), CHUHTETUYECKHH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKUIN) MEepUOJIbI
uHTEpda3bl.

Matpuunsii  cunte3 JHK —  permmkanwa. Ilpunnuner  permmkannn — JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBIM  CHHTE3, AHTUIAPAUIEIbHOCTb. MexaHU3M
pemmukanun  JIHK.  Xpomocombl. Ctpoenue xpomocoMm. Temomepsl u  TeloMepasa.
XpOMOCOMHBIM HA0Op KIETKH — KapHOTHUM. JIMIUIOMAHBIA U TarloMJHBIA HaOOPBl XPOMOCOM.
I'omonornunsie xpomocomel. [10710BbIE XPOMOCOMBI.

Jlenenue knetku — mMuTo3. CTaguu MHUTO3a U INPOUCXOASAIINE B HUX Ipouecchl. THUIbI
muTo3a. Kapruoknnes n nutokunes. buonsoruueckoe 3HaueHNE MUTO3A.

Perynsuus MUTOTHYECKOTO LUKJIAa KJIETKH. [Iporpammupyemas kieToyHas TuOenp —
arorTo3.

Knerounoe s1po, XpoMOCOMBI, (hyHKIIMOHAIIbHAsI TCHOMUKA. Mexanusmvl npoaugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «L{ugpposasn xnemka» — buounpopmamuyeckue
MoOenu PYHKYUOHUPOBAHUS KIEMKU.

JdemoHcTpanuu

Tabmuuel 1 cxembl: «KU3HEHHBIN UK KIETKH», «MHTO3», «CTpoeHHEe XpPOMOCOM,
«Pemmukanms JITHK.

ObopynoBaHue: CBETOBOW MHMKPOCKOI, MHUKpompenapatsl: « MUTO3 B KJIETKax KOpeIIka
JTyKay.

JlaGopaTopHas padora «/3ydeHne XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTax».

JlaGopaTopnas padora «HaGmoneHne MuTo3a B KJI€TKax KOHYHMKA KOpellKa JIyka (Ha
TOTOBBIX MUKpPOIIpENapaTax ).

Tema 9. Ctpoenue u pyHKIIUM OPraHU3MOB

Buonornueckoe  paszHooOpasue  opraHu3mMoB.  OJHOKJIETOYHBIE, KOJIOHUAJbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHUS U KU3HEIEATEIILHOCTH OJTHOKJICTOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJTHOKJIETOYHbIE I'PUOBI, OHOKIIETOYHbIE BOJOPOCIH, Apyrue npoTucThl. KonoHuanbHble
OpPTraHU3MBI.

B3anMocCBA3b 4acTEl MHOTOKJIETOYHOI'O OPraHu3Ma. TKaHH, OPraHbl U CUCTEMBI OPTaHOB.
OpranusM Kak enquHoe nenoe. I'omeocras.

Tkanu pacreHuidl. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHAs, MOKPOBHAs,
NPOBOJIAIIAsA, OCHOBHAsA, MexaHuueckas. OCOOCHHOCTH CTpOEHHUs, QYHKIMHA U PACHOIOKECHHS
TKaHE! B OpraHax pacTEHUU.

TkaHM OKMBOTHBIX M  4YeEJNOBEKa. THNBI JKMBOTHBIX TKaHEH: AMIMUTEIUAJIbHAS,
COEUHUTENbHAsA, MbIlIeyHasi, HepBHAas. OCOOCHHOCTH CTpOeHUs, (PYHKUUNH U PaCIONOKEHHS
TKaHEW B opraHax »KMBOTHBIX U YEJIOBEKa.

Opransl. BerertaTuBHbIE W TE€HEpPAaTHWBHBIE OpraHbl pacTeHHd. OpraHsl U CUCTEMBI
OpraHoOB )XMBOTHBIX U 4yeaoBeka. DyHKIMN OPraHOB U CUCTEM OPraHOB.



Onopa Tena opranu3moB. Kapkac pacreHnidl. CkeneTsl OAHOKIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbII 1 BHyTpeHHUH ckeneT. CTpOoeHHe U TUIIBI COEAMHEHUS
KOCTEH.

JIBwxeHrne opraHu3MoB. JI[BW)KEHHE OIHOKJICTOYHBIX OpPraHU3MOB: aMEOOHIHOE,
KI'YTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOIOKJIETOYHBIX PACTCHUH: TPONU3MBlI M HACTHH.
JIBU>KeHHe MHOTOKJIETOYHBIX )KUBOTHBIX M YeJIOBEKa: MblllleyHas cucreMa. Pediekc. CkeneTHble
MBIILIIBI ¥ UX padoTa.

[Intanne oprann3moB. llornomenne BOAbI, YIJIEKUCIONO ra3a U MUHEPAJIbHBIX BEIIECTB
pacteHussMu. [luTaHue >KMBOTHBIX. BHYTPHUIIOJIOCTHOE M BHYTPHUKJICTOYHOE IUIICBAapCHUE.
[InTaHne NMO3BOHOYHBIX KMBOTHBIX. OTAENBI MUINEBAPUTEIBHOrO TpakTa. llumeBapurenbHble
xkenesbl. [InimeBapurenbHas cucTeMa 4eaoBeKa.

Heixanne opranu3moB. Jlpixanue pacteHwil. [lpixanue >XUBOTHBIX. [(uddys3us razom
yepe3 MOBEpXHOCTh KieTkU. KokHoe nbixanue. [lpixarenbHas mnoBepxHOcTh. JKabGepHoe u
JNEroyHoe JpIXaHue. JIpIXaHWe TO03BOHOYHBIX JKMBOTHBIX M 4YEJIOBEKA. OBOJIIOIMOHHOE
YCIIOKHEHUE CTPOCHUSA JIETKUX ITO3BOHOYHBIX JKMBOTHBIX. JIbIXaTelIbHAs CHUCTEMa YeIOBEKA.
MexaHu3M BEHTWISILUY JIETKUX y NTHUI] U MIIEKOTTMTAOMX. Perysanus npixanus. JpIxaTenbHble
00BEMBI.

TpaHcnopT BemIECTB y OPraHW3MOB. TpaHCIOPTHBIE CHCTEMBI pacTeHHMi. TpaHcmopT
BELIECTB Yy JKMBOTHBIX. KpoBeHocHas cucremMa u €€ opransl. KpoBeHOCHass cucTeMa
MO3BOHOYHBIX KHUBOTHBIX M uejoBeka. Cepjle, KpOBEHOCHbIE cocyAbl U KpoBb. Kpyru
KpOBOOOpAIIeHNsI.  DBOJIIOLIMOHHBIE  YCIOKHEHHS  CTPOCHHMS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX )KUBOTHBIX. PaboTa cepana u e€ perymisius.

Beinenenne y opranusMoB. Beinenenue y pacreHuil. BelneneHue 'y  JKMBOTHBIX.
CokparutenbHble Bakyoiu. Opransl BblaeneHus. QuibTpanus, Ccekpeuus H oOpaTHoe
BCAChIBaHUE KaK MEXaHU3MbI pabOThl OpraHoB BhlAeNeHHs. CBSA3b MOJOCTH Teda C KPOBEHOCHOM
Y BBIICIUTEIBHON CHUCTEMaMH. BplieneHrne y MO3BOHOYHBIX XMBOTHBIX M 4esoBeka. [loukm.
Crpoenue u GpyHKImoHUpoBaHHe HeppoHa. OOpa3zoBaHKE MOYH Y YeTIOBEKa.

3amuTa y OpraHu3MoB. 3allluTa Y OJHOKJIETOYHBIX OpraHu3moB. Cropbl OakTepuil u
LMCTBI IPOCTEUIINX. 3alIUTa Y MHOTOKJIETOUHbIX pacTeHuil. Kytukyna. CpencTsa naccuBHON u
XUMHUYECKOH 3auThl. DUTOHITUIBI.

3amuTa y MHOTIOKJIETOYHBIX >KMBOTHBIX. I[IOKpOBBI M MX NpOM3BOAHBIE. 3aIiurTa
opranu3dma otT Oose3Heil. MMmyHHas cuctema denoBeka. KieTouHblii M TyMoOpanbHBIN
UMMYHUTET. Bpox1€HHBII 1 proOpeTéHHbIN ciennpuyeckuii UMMyHHUTET. Teopus KIoHaIbHO-
cenexktuBHOro MMyHutera (I1. Dpnux, ®@. M. beprer, C. ToneraBa). BocnanutenbHple OTBETHI
opranu3MoB. Poiib BpOXKIEHHOTO MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHHH.

Pa3npaxkuMocTe M peryisiuus y OpraHu3MoB. Pa3apakmuMoOCTh y OJHOKIIETOYHBIX
opranu3MoB. Takcucel. PazgpaxuMocThs U peryisuus y pacTeHud. PocToBble BellecTBa U HX
3HAYEHHE.

HepBHas cuctema u peduiekTopHas peryisius y >KUBOTHBIX. HepBHas cucrema u eé
OTZEJbl. DBOJIIOIMOHHOE YCIIO)KHEHUE CTPOEHUS HEPBHOM CHCTEMBI y JKMBOTHBIX. OTaensl
TOJIOBHOT'O MO3ra TMO3BOHOYHBIX XHBOTHBIX. Pediekc n pedrnextopHas ayra. besycrnoBHble u
YCIIOBHBIC PEDIICKCHI.

I'yMopanbHas perynauus W 3HJIOKPHHHAs CHCTEMa JKMBOTHBIX M dYelloBeka. Keressl
SHIOKPUHHOM CHCTEMBI M HMX TOpPMOHBI. JleiicTBHE TOpMOHOB. B3anMOCBSI3p HEpPBHOW H
SHJIOKpUHHOM cucTeM. ['unoTtanamo-runodusapHas cuctema.

JdemoHcTpanuu

IToptper: U. I1. I1aBinos.

Tabmuipl u cxembl: «OJHOKJIETOUHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOAOPOCIN,
«bakrepun», «IIpocrelimme», «OpraHbl LBETKOBBIX pacTeHuil», «CucreMpl OpraHoB
MTO3BOHOYHBIX KMUBOTHBIX», «BHyTpeHHee cTpoeHne HacekoMbIx», «TkaHm pacTeHUi»,
«KopueBbie cucrtembr», «CrtpoeHue ctelns», «CTpoeHHe IHCTOBOM TIIACTHUHKWY», «TkaHu



KUBOTHBIX», «Ckener uvenoBekay, «llumeBapurenbHass cuctema», «KpoBeHOCHas cucremay,
«/lpixaTenpHass cucrtema», «HepBHas cucremay, «Koxa», «Mpimeynas cucremay,
«BpinenurensHas cucteMa», « DHIOKpPUHHAA cucTeMay, «CTpoeHne MbIeDy, «MMMyHUTETY,
«KumeyHomnonoctHele», «Cxema muTaHusl pacTeHUui», «KpOBEHOCHBIE CHCTEMbI IMO3BOHOUYHBIX
KHUBOTHBIX», «CTpoeHue ruips», «CTpoeHHE IUIaHApUW», «BHYyTpeHHEEe CTpOEHHE J0XKIEBOIO
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema msrymkw», «HepBHas cucrema
npecMmbikaomuxcs», «HepBHass cuctema nrtuny, «HepBHas cuctema MIIEKONMTAIOLIIUXY,
«HepBHas cuctema yenoBekay, «Pedaekcy.

ObopynoBaHue: CBETOBONH MHUKPOCKOI, MHUKPOIIpENnapaTbl OJHOKJICTOYHBIX OPraHU3MOB,
MUKpOIIpenapaTbl TKaHEeH, PaKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTTIOKOXKHX, JKUBbIE
9K3EMIUIAPBl KOMHATHBIX pacTeHUil, repdapuu pacTeHUH pa3HBIX OTJENIOB, BIAXHbBIC IpenapaThl
KUBOTHBIX, CKEJIEThl TO3BOHOYHBIX, KOJIJIEKIIUU OECIO3BOHOYHBIX )KHUBOTHBIX, CKEJIET YeJIOBEKa,
o0OpyJIOBaHUE Ui JIEMOHCTPAllMM TOYBEHHOTO W BO3JAYIIHOTO MHUTaHHUS pPACTCHHUH,
paciierieHusi Kpaxmaina U OelIKoB T1oj JeHCTBUEM (EpMEHTOB, 00OpyJIOBaHHE IUIs
JEMOHCTPALIMU OIIBITOB 10 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHBIX
JBUKEHUI, MOJIEH TOJIOBHOTO MO3Ta Pa3IUYHbIX KUBOTHBIX.

JlabopaTopHas padora «/3ydueHue TkaHEel pacTEHUI.

JlaGopatopnas padora «/3yueHne TkaHeil )KUBOTHBIX».

JlaGopaTopHas padora «/3ydueHne opraHoB IBETKOBOI'O PACTEHUS.

Tema 10. Pa3mHokeHHMe U pa3BUTHE OPrAaHU3MOB

@opMbI Pa3MHOKEHHUSI OPraHU3MOB: Oecroioe (BKJIIOYash BETreTaTUBHOE) U TIOJIOBOE.
Bunpl Gecrionoro pa3MHOXKEHHUS: MOYKOBAHUE, CIIOPYJISLUS, (parMeHTalts, KIOHUPOBAHHE.

[TonoBoe paszmuoxkenue. I[lonoBeie kieTku, Wi ramersl. Meio3. Craguun wmelo3sa.
[ToBenenne xpomocoMm B Menose. Kpoccunrosep. bruonornyecknii ¢cMbICH Me03a U IOJIOBOTO
npouecca. Melo3 1 ero MeCToO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpieBoe paszputrhe. ['ameroreHe3 y KMBOTHBIX. llomoBble — kene3bl.
OOpa3oBaHue W pa3BUTHE MOJOBBIX KIeTOK. CrmepmaroreHe3 u ooreHes. CTpoeHHE IMOJIOBBIX
KJIETOK.

Omio10TBOpEeHNE U SMOPUOHANIBHOE PAa3BUTHE JKUBOTHBIX. CIIOCOOBI OIUIOIOTBOPEHUS:
Hapy’KHOe€, BHyTpeHHee. [lapTreHorenes.

WnauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HAyKa O Pa3BUTUU
opraHusMoB. Mopghozenes — 00Ha uz enasuvix npooaem smopuonocuu. Konyenyus mopgoeernos
u mooenu mopgozeneza. Ctanuu >MOpHOreHe3a >KUBOTHBIX (Ha MpUMepe JATryIkn). Jpobinenue.
Tunsl apobnenus. [emepmunuposannoe u neoepmunuposannoe opodnenue. bnacmyna, munol
onacmyn. Oco6eHHOCTH APOOJICHUS MIIEKOMUTAIONIUX. 3apOJBIIIEBbIC JIUCTKU (TACTPYJISIMS).
3akilalka OpraHoB W TKaHEHW U3 3apoJbIIIEBBIX JINCTKOB. B3anmHOE BiIUsSHHE YacTeu
pasBUBAIOIIErOCs 3apojbliia (IMOpHOHANbHAs MHIYKIMA). 3akiajJka IUJIaHa CTPOCHHS
KUBOTHOTO KaKk pe3yJbTaT HEpapXWYeCKHX B3aMMOJEHCTBMM TeHOB. BimsHue Ha
SMOPHOHAIEHOE PAa3BUTHE PA3IMUHBIX (PAKTOPOB OKPYIKAIOIIEH CpeIbl.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanbHbli nepuoxa. I[lpsmMoe u Hempsmoe
pasButHe. PasButne ¢ Meramopdo3oM y O€CIO3BOHOUHBIX W IO3BOHOYHBIX JKHBOTHBIX.
buonoruueckoe 3HaueHHE MPSAMOTO U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPaHEHUE B MPHUPOJIE.
Tunsl pocta XUBOTHBIX. PaKTOpPbl pEryJsIIMM pocTa >KUBOTHBIX M uenoBeka. Cranuu
MOCTAMOPHUOHAIBHOTO DPAa3BUTHUSl Y JKMBOTHBIX M uesioBeka. [lepmosbl OHTOreHe3a dYesoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMUECKUE TPOLIECCHI.

PasmHoxenue u pasButue pacrenuid. ['amerodut u cnopodur. Melio3 B KUZHEHHOM
mukie pacreHuil. OOpas3oBaHue crop B Ipolecce Meio3a. [‘ameroreHes y pacTeHHil.
OmmogoTBOpeHUE W Pa3BUTHUE PACTUTENIBHBIX OpPraHuW3MoOB. JIBOWHOE OIUIOJIOTBOPEHHE Y
I[BETKOBBIX pacTeHni. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl PETYJISIUU OHTOT€HE3a Y PACTCHUM U KUBOTHBIX.

JdemoncTpanuu



[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuip! u cxembl: «BereraTuBHOE pazMHOKeHUEY, « TUIIBI OECIIONIOT0 pa3sMHOKEHUS,
«Pa3MHOXeHHE XxJIaMUJOMOHaAb», «Pa3MHOXkEHHE HBrieHbl», «Pa3MHOXEHHE THAPBDY,
«Meitozy, «Xpomocombl», «['amerorenes», «CTpoeHHE SUIEKICTKH U CIIEPMATO30HIa,
«OcHOBHBIE CTaiuM OHTOreHe3a», «lIpsimoe m Hempsmoe pas3BuTHe», «Pa3BuTHE Malickoro
Kyka», «Pazsutne capanum», «Pa3Butne narymkun», «/[BOMHOE OIIIOJOTBOPEHHE Y LIBETKOBBIX
pacteHuii», «CTpoeHHE CEMSH OAHOAOJIBHBIX M JBYJOJBHBIX PACTEHUIN», «KM3HEHHBIM LMKI
MOPCKOM  KamyCTbl», <OKWM3HEHHBIA LMK MXa», <OKW3HEHHBIA [MKI ManopOTHUKAY,
«OKWU3HEHHBIN IIUKI COCHBI».

O6opynoBaHHe:  CBETOBOM  MHUKpPOCKOI,  MHUKpoOIlpenapaTbl  SHLIEKIETOK U
CIIEPMATO30MI0B, MOAEINb « LMK pa3BUTHS JISTYILIKI.

JlaGopaTropnas pabGora «M3ydyeHue CTpPOEHMS TIOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTuueckasi padora «BrisBieHHE NMPU3HAKOB CXOACTBA 3apPOJBIINICH MO3BOHOYHBIX
KUBOTHBIX».

JlaGopatopnas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIIMX PACTCHUI.

Tema 11. I'eHeTHKa — HAYKa 0 HACJIEICTBEHHOCTH U U3MEHYHUBOCTH OPraHU3MOB

HcTtopust ctaHOBIEHUS W pa3BUTUS TeHETUKH Kak Hayku. PabGotel I'. Mengens, I'. ne
@puza, T. Moprana. Ponb oTeyecTBEHHBIX Y4YEHBIX B pa3BUTUM TreHeTuku. Paborsr H. K.
Konbrona, H. U. Basunosa, A. H. benosepckoro, I'. JI. Kapnieuenko, FO. A. ®ununuenko, H. B.
Tumodeesa-Pecosckoro.

OcHOBHbBIE TEHETHYECKHE TMOHSATUS U CUMBOJIBL. [ OMOJIOTHUHbBIE XPOMOCOMBI, aJuIeJIbHbIE
T€Hbl, AJbTEPHATUBHBIE IPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIA NPU3HAK, TOMO3MIOTA,
reTepo3uroTa, 4ucras JUHUS, TMOPHUAbI, TeHOTHN, (eHoTUrl. OCHOBHBIE METOJAbl T'€HETHKH:
rUOPUIOTIOTHYECKUH, TUTOIOTUYECKUHA, MOJEKYIISIPHO-T€HETHUECKHI.

JdemoHcTpanuu

[optpetsl: I'. Mennens, I'. ne ®pus, T. Moprasn, H. K. Konsros, H. 1. Basunos, A. H.
benozepcknii, I'. JI. Kaprieuenko, 0. A. ®unumaenko, H. B. Tumodeer-Pecorckmii.

Tabnuubl U cxembl: «MeTo/Ibl TEHETHKIY, « CXeMbI CKpEeIIUBaHUS.

JlabopaTropHnasi padora «/[po3odmia kak 00bEKT TCHETHUECKUX UCCIIEIOBAHU.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpemuBanue. llepBbiii 3akoH Menzaens — 3akoH eAMHOOOpa3us
ruOpuI0B MepBoro nokosieHus. IlpaBuno pomuHupoBaHus. BTopoit 3akoH Menzaens — 3akoH
pacierieHust npu3HakoB. LluTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpelinBanus. ['umnoresa
YHCTOTHI F'AMET.

AHanusupytoniee  ckpemuBaHue.  I[IpomMexxyTouHbId  XapakTep  HaclleJOBaHMS.
Pacmienyienne npu3HakoB NpU HETIOJHOM JOMUHUPOBaHUU.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHaenss — 3aKOH HE3aBUCHUMOTO
HaclleIoBaHMs MpU3HaKoB. LluTonornyeckre 0CHOBBI AUTHOPUIHOTO CKPELIUBAHNUS.

CueruieHHOe  HacjenoBaHwe mnpus3HakoB. Pabdoter T. Moprana. CrersieHHOe
HacJIEOBaHUE T€HOB, HApyIIEHUWE CLEIJICHUS MEXAYy TIeHaMu. XpOMOCOMHAs Teopus
HAaCJIEACTBEHHOCTH.

I'enernka nosna. XpoMOCOMHBIM MEXaHM3M OIPENETIEHUS 10JIa. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbIli M TreTeporaMeTHbI Moj. ['eHeTudeckas CTPyKTypa IOJOBBIX
xpomocoM. HacnenoBanue npru3HaKoB, CHEIVIEHHBIX € IIOJIOM.

I'enoTun kak menoctHas cuctema. [lneroTponuss — MHOKXECTBEHHOE JEWCTBUE TEHA.
MHOXeCTBEHHBI ayulenu3M. B3aumoneicTBue HeaIeNbHBIX I'eHOB. KoMIeMeHTapHOCTS.
Onucras. [Tomumepus.

I'enernueckuii KOHTpPOJIb pa3BUTUS PACTEHUH, >KMBOTHBIX M YEJIOBEKa, a TaKkKe
(GU3HONOrMYeCKUX TPOIECCOB, TMOBENEHHS W KOTHUTHUBHBIX (yHKkumid. [‘eHeTmueckue
MEXaHU3Mbl CUMOHOTeHe3a, MEXaHU3Mbl B3aUMOICUCTBUS «XO35IMH — MApa3sHT» U «XO35IMH —



MHUKpoOHOM». ['eHeTHUecKne aclieKThl KOHTPOJIS U M3MEHEHUS HacJe[CTBEHHONW MH(opMaIu B
ITOKOJIEHUSIX KJIETOK U OPTaHU3MOB.

JdemoncTpanuu

[Toptpetsr: I'. Mennens, T. Mopran.

Tabmuuel u cxemsl: «IlepBbrit u BTOpO# 3akoHBI Menaens», « Tpetuii 3akoH Menaemns»,
«AHanusupymollee ckpenBanne», «Hemonnoe noMruanpoBanney», «ClieINIEHHOE HACIEOBAaHUE
NIPU3HAKOB Yy Jpo3oduisy, «I eHeTnka nona», «Kapuotun yenoseka», «Kapuorun apo3oduisn,
«Kapuorun ntune», « MHOKECTBEHHBIN allIenn3M», « BzaumoaeiicTere reHoBY.

Ob6opynoBaHue: MOJIENb Ul JEMOHCTPAIUU 3aKOHOB €IMHO00pa3us rMOpUIOB MEPBOTO
MTOKOJIEHUSI W PACIICIICHUS] NMPU3HAKOB, MOJENb JUIsl JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJIEA0BaHUs NIPU3HAKOB, MOJENb JUIsl JEMOHCTPALMH CLEIJICHHOTO HACIEAOBaHUs IPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoIipenapat: «/{pozodunar.

IIpakTnyeckass padora «l3yueHue pe3ynbTaTOB MOHOTHOPHIIHOTO CKpPEUIMBAHUS Y
TPO30(PIITBD).

IIpakTnyeckass padora «lV3yueHue pe3yibTaTOB AUTHOPUIHOTO CKPEUIMBAHUSA Y
TPO30(HITBD).

Tema 13. 3aKkoHOMepPHOCTH U3MEHYHBOCTH

BzaumopeiictBue reHoruna u cpenbl npu (opMmupoBaHUM (peHoTuna. M3MeHunBOCTH
npusHakoB. KauecTBeHHble M KOJIMYECTBEHHBbIE NPU3HAKUM. Buasl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEACTBEHHAS.

MoudukaoHHas U3MEeHUUBOCTh. Posib cpesibl B pOpMHUPOBAHUU MOJU(UKATMTOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbIl psii U BapuanmoHHast kpusas (B.
Horanncen). CBoiicTBa MOIU(PHUKAIIMOHHON H3MEHYHMBOCTH.

I'enoTunueckass n3MeHYMBOCTH. (CBOWCTBA TEHOTHUIMYECKOWM HW3MEHYMBOCTH. Busl
TeHOTUITNYECKON U3MEHYMBOCTH: KOMOMHATUBHAS, MyTaI[MOHHAS!.

KoMOnHaTiBHas M3MEHYMBOCTh. MeEi03 U TOJIOBOM MPOIECC — OCHOBa KOMOMHATHBHOM
M3MEHYMBOCTU. PosIb KOMOMHATHBHOM U3MEHYMBOCTH B CO3JJaHMM M€HETUYECKOTO pa3HO00pa3us
B IIpeJieJIax OJTHOTO BH/IA.

MyTanuonHass W3MEHYUBOCTb. Buabpl MyTanuii: I€HHBIE, XpPOMOCOMHBIC, T'€HOMHBIE.
CHnoHTaHHBIE W WHIYLUUPOBAHHBIE MYyTallMH. SIAepHBIE M LUTOILIa3MAaTHYECKUE MYyTalUU.
ComaTtnueckue W 1OJOBbIE MyTaluuu. lIpuumHBI BO3HMKHOBEHHUs MyTaluuid. MyTareHsl M HX
BIIMSIHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTallMOHHOIO Ipolecca. 3aKOH TOMOJOTHYECKHX
psgoB B HacneacTBeHHOM wu3MmeHunBocTdH (H.M. BaBuioB). BresnepHass W3MEHYHMBOCTh U
HAaCJIEACTBEHHOCTb.

Onueenemurxa u 3NUSEHOMUKA, POIb INULEHEMUYECKUX (AKMOpo8 6 HACIe008aHUU U
UBMEHYUBOCTNU (PEHOMUNUYECKUX NPUSHAKO8 ) OP2AHUZMOS.

JdemoncTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranucen, H. 1. Bapuios.

Tabmuupel u cxembl: «Buasl n3MeHuMBOCTH», «MOJUPHUKAIIMOHHAS HW3MEHUYMBOCTDHY,
«KomMOnHaTUBHAS  W3MEHUYHMBOCTDHY, «Metio3y, «OmIo10TBOPEHHEY, «I'eneTnueckme
3a00JIeBaHUs YeTI0BEKa», «BUabl MyTaluiiy.

O6opynoBaHue: >KHMBble M repOapHble IK3EMIUISIPbl KOMHATHBIX PACTEHHM, PHUCYHKH
(poTorpadun) KUBOTHBIX C Pa3TUUYHBIMU BUIAMU H3MEHYHBOCTH.

Jlaboparopnasi pab6ora «MccnenoBanue 3aKOHOMEPHOCTEH  MOIU(PUKAIMOHHOMN
n3MeH4nBOCTH. [locTpoeHre BaprallMOHHOIO psijia U BapUallMOHHOW KPUBOW».

IIpakTHyeckas padora «MyTtanuu y Apo30Quiibl (Ha TOTOBBIX MUKpPOIIPENapaTax)».

Tema 14. I'eHeTHKA Ye10BeKa

Kaprnotun uenoBexka. MexayHapo/Has Iporpamma HCCIEIOBaHUS T'€HOMA 4YeJIOBEKa.
MeToabl U3yueHHUs] TEHETUKU YeNIOBEeKa: T'eHeaJloTMYeCKUi, OJIM3HEIOBbIM, [IMTOreHEeTUYECKHA,
MONYJIALIMOHHO-CTATUCTUYECKUM, MOJIEKYJIIpHO-TeHeTnYecKnil. COBpPEMEHHOE OIpe/iesIeHNe
TCHOTHIIA: IIOJTHOTEHOMHOE CEKBEHUPOBAHUE, I€HOTUIIMPOBAHKWE, B TOM YHUCJIE C IIOMOLIBIO



[TL1P-ananu3a. HacnexcTBeHHbIEe 3a00JIeBaHUS uelOBEKa. ['€HHbIE M XPOMOCOMHBIE OO0JIe3HU
YeJIoBeKa. boJIe3HM ¢ HacleICTBEHHOW MpEeapacloOKEHHOCThIO. 3HAY€HUE MEIUIIMHCKON
TCHETUKU B TIPEAOTBPAIICHUM U JICYEHUM TEHETHYeCKuX 3aboiieBaHuil yenoBeka. Meauko-
reHeThyeckoe KoHCynbTHpoBaHue. CTBONOBbIE KiIETKH. [lOHSATHE «TEHETHYECKOTOo Tpy3ay.
OTHYECKUE aCTIEKThl UCCIIEAOBAaHHM B 00JIaCTH PEIaKTUPOBAHUS F'€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (pakTOpbl MOBBIIICHHONW YyBCTBUTEIBHOCTH YeNOBEKa K (hU3MUECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpY’KalIlleW cpeabl. ['eHernyeckas MpeapacronoKeHHOCTh
YEJIOBEKA K MaTOJIOTHSIM.

JdemoncTpanuu

Tabmunpl u cxemsl: «KapuoTtun yenoBeka», «MeToabl U3yUyeHUS] TEHETHUKU UYEJIOBEKay,
«['eneTnueckue 3a00JIeBaHUS YEIOBEKaY.

IIpakTnyeckas padora «CocTaBlICeHHE U aHATIU3 POJIOCIOBHOW.

Tema 15. Cesiekuusi OpraHu3MoB

JomMectukanuss U ceyeKuus. 3apoKJICHHE CEJICKUWH W JoMecTukanuu. Ydenue H. U.
Baguiosa o LleHTpax nporcxoxaeHus] 1 MHOrooOpa3us KyJIbTYPHBIX pacTeHHH. Ponb cenekunu
B CO3JaHMM COpPTOB pacTeHW H 1opoa KHUBOTHbIX. Copr, mnoponaa, ImMTaMM. 3aKOH
TOMOJIOTMYECKUX PAJOB B HacleACTBEHHOM m3MeHunBocTd H. M. BaBuiosa, ero 3HaueHue s
CEJIEKIIMOHHOM paboThlI.

Metoapl  celeKIMOHHOM  paboThl.  MCKycCTBEHHBIM  OTOOp:  MaccoBblii U
WHIUBUIYATbHBIA. JTambl KOMOWHAIMOHHOW CeJeKIuu. VIcrbITaHue NPOU3BOIUTENEH TI0
noroMcTBy. OTOOp MO TEHOTHIy € TOMOIIbIO OICHKH ()EHOTHIA MOTOMCTBA M OTOOp MO
TEHOTHITy ¢ ToMonIpto ananusa JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CeJNEeKIMOHHON paboTel. PagmannoHHbIM H
XUMHUYECKUH MyTareHe3 Kak MCTOYHMK MyTallMid Yy KyJbTypHbIX (OpM OpraHu3MOB.
Hcnonbp30BaHWE TEHOMHOTO pEIaKTUPOBAaHUS M MeToJoB pexkomOumHaHTHRIX JHK mns
MTOJIyYEHUS UCXOTHOTO MaTepuaa sl CEIeKINH.

[Honyuenne mnonumuionioB. BuyTpuBuaoBas rulOpuauzanus. binskopoacTBeHHOe
CKpelllMBaHue, WK WHOpUIuHT. HepoacTBeHHOE cKpemuBaHue, Wik ayTOpuauHr. ['eTeposuc u
ero mnpuuuHbl. Mcnonb3oBanue rerepo3uca B cenekiuu. OtganéHHas TuOpuaAM3aLus.
[Ipeononenne Oecraoausi MEXBHUAOBBIX T'HOpUAOB. JlOCTHMXKEHMSI CENeKIMW pacTeHUd u
KUBOTHBIX. «3€1EHAS PeBOIOYULY.

CoxpaHeHue M U3y4YEeHHE N€HETUYECKHX PECYpPCOB KYJIbTYPHBIX PACTEHHHW U UX JHUKUX
poauueit A co3/1aHUsl HOBBIX COPTOB M THOPUIOB CENbCKOXO3IHCTBEHHBIX KYIbTYp. M3yueHue,
coxpanenue u ynpasieHue 2eHemuyecKuMu pecypcami CeabCKOX03AUCMBEHHbIX U NPOMbICI06bIX
JHCUBOMHBIX 6 YEAX VIYYUEHU CYWeCmEYIoWux U cO30anus HO8blX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NPUMEHeHUeM CO8PEMEHHbIX Memo008 HAYUHbIX UCCIe008AHUL, NepedosbiX Uoel u
NepCneKmueHbIX MexXHON0UIL.

JdemoHcTpanuu

[oprpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. /1. Kapneuenko, I1. I1. Jlykssanenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

TaGmuiel 1 cxembl: «LleHTpbI MPOUCXOXKICHUS U MHOT000pa3Hs KyJIbTypHBIX pacTeHUID,
«3aKOH TOMOJIOTHYECKHX PSJIOB B HACJIEACTBEHHOM HM3MEHUYMBOCTH», «METONBI CENeKIn»,
«Otnanéunas rubpuauzanus», «MyTareHes».

JlaGopaTopnas padora «lI3ydyeHue copToB KyJlbTypHBIX PACTEHUN U MOPOJ JOMAIIHUX
KUBOTHBIX».

JlaGopaTropnas padora «/3yueHre METOAO0B CEJIEKIIUU PACTEHHIN.

IIpakTHyeckas padora «lIpuBuBKa pacTeHun».

Ikekypeust «OCHOBHBIE METO/BI U JIOCTHXKEHUS CEJeKIUU PACTeHUH M KMBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHLMIO, IUIEMEHHYI0 (epMy, COPTOHMCIBITATEIbHBIA YYacTOK, B TEIUIMYHOE
XO035I1CTBO, B J1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

Tema 16. BUOTeXHOJIOTUSI U CHHTeTHYeCKasi 0MO0JIOTHSA



OOBeKThI, HCIONIb3yeMble B OHMOTEXHOJIOTUH, — KIJIETOYHBIE M TKaHEBBIE KYIBTYpBHI,
MUKpPOOPTraHU3MbI, HUX XapaKTepUCTUKa. TpaauliMoHHass OHOTEXHOJIOTHs: XJieOomeyeHue,
MOJIyYeHHE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAenue. Mukpoobuonornueckuit cuares. OOBbEKThI
MUKpOOHOJIOTHYeCKUX TexHoJaorui. [IponsBoacTBo Oenka, aMUIHOKHCIOT U BUTAMHUHOB.

CozaHue TEXHONOTMM W HMHCTPYMEHTOB  LIEJICHANPABICHHOIO HM3MEHEHMS U
KOHCTPYHUPOBAHUSI TEHOMOB C L[€JIbI0 MOJIYYEHHs] OPTaHU3MOB U UX KOMIIOHEHTOB, COJEpPKAIIUX
HE BCTpeyaroIIuecs B MpUpoJie ONOCUHTETUYECKHE MYTH.

Kierounass vHxeHepus. Meroasl KyJabTypbl KJIETOK M TKAaHEW PaCTEHUN M >KMBOTHBIX.
Kpunobanku. Comarnueckass rubpuau3anuss M coMaTHUYeCKUil smOpuorenes. lcmonb3oBaHue
ralionJI0OB B CEJIEKUMU pACTeHMM. [lonyuenue mouokaoHanbHbIX anmumen. Hcnonvzosanue
MOHOKIOHANbHLIX U NOJUKIOHANbHBIX aHmumen 6 meouyute. VICKyCCTBEHHOE OIJIOZIOTBOPEHHE.
PekoHCTpykIMsa SIMIIEKIETOK W KJIOHUPOBAHHE JKUBOTHBIX. MeETOA TpaHCIUIAHTAUH sAEp
KIETOK. Texuonocuu 0300p06neHus, KyIbMUueUpOBAHUs U MUKPOKIOHANLHO2O DPA3MHONCEHUS
CeNbCKOXO03AUCTNEEHHBIX KYIbMYD.

XpoMOCOMHas U T€HHasl MH)XEHepusl. VICKyCCTBEHHBIN CHHTE3 T'€Ha U KOHCTPYHpPOBaHHE
pekomOuHanTHBIX JIHK. Cozoanue mpawnceennvix opeanuzmos. JIOCTHIKEHUS W TIEPCIICKTHUBBI
XpPOMOCOMHOW M TEHHOW HHXXCHEPUH. OKOJOTHYECKHE M DITUYECKHE MpoOIeMbl T€HHOU
WHXEHEePUH.

Meaumunackue  OmorexHonoruu. IloctreHomuas 1mdpoBas wmeaununa.  [II[P-
JIMarHocTuka. MeTaOoJOMHBIN aHaIW3, T€HOLIGHTPUUECKUN aHajdu3 IMpoTeoMa ueioBeKa s
OLIEHKH COCTOSIHHS €r0 310pOBbs. VcIiosib30BaHNEe CTBOJIOBBIX KIETOK. TapreTHas Tepanus paxa.
3D-6uounxeHepus Uil pa3pabOTKH (yHAAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3JIaHMsI KOMIUICKCHBIX TKaHEW COYeTaHHeM TEXHOJOIMi TPEXMEPHOro OHONPUHTHHIA M
ckaddonnuHra s penieHus 3a/1a4 NepCcoOHaTU3UPOBAHHON MEIULIUHBI.

Co3naHue BEKTOPHBIX BAaKIMH C IENIbI0 00ecreYeHnus: KOMOMHUPOBAHHOW 3alllUTBhl OT
Bo30ynuteneir OPBU, ycTaHoBneHue MOJEKyJIIpHBIX MeXaHu3MOB (yHKunoHupoBaHus PHK-
COJIep KAIMX BUPYCOB, BHI3BIBAIOIINX 0COOO0 OIMacHbIe 3a00JIeBaHMs YeIOBEKa U KUBOTHBIX.

JdemoHcTpanuu

Tabmuuel u  cxembl: «lcmonb3oBaHHE MHUKPOOPTaHU3MOB B MPOMBIIUICHHOM
MIPOU3BOACTBEY, «Kiterounas nunxeHepus», «I eHHass HHXXEHEPUSD.

JlaGopaTopHas padora «l3yueHre 00bEKTOB OMOTEXHOIOT M.

IIpakTnyeckas padora «IlomyyeHne MOJIOYHOKUCIIBIX IPOTYKTOBY.

IKcKypeust «bnoTexHoorus — BaKHEHIIas MPOU3BOAMTEIbHAS CHJIA COBPEMEHHOCTH
(Ha OMOTEXHOJIOTHUYECKOE MTPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxneHue U pa3BUTHE IBOJTIOIUOHHBIX MPEACTABJIEHUNA B OMOJIOTHI

OpomtonmonHadg teopust Y. JlapeuHa. Ilpennocelnky BO3HMKHOBEHMSI JAapBHHU3MA.
Kwn3Hp n HayuHas nesrenpsHOCTh Y. JlapBuHAa.

JBuwxymue cunbl sBomonuu  BugoB 1o Y. JlapBuHy (BbICOKas WHTEHCHUBHOCTH
Pa3MHOXXEHHS OpraHu3MOB, HACJIEJCTBEHHAass W3MEHYMBOCTb, Oophba 3a CyllecTBOBaHUE,
€CTEeCTBEHHBII U UCKYCCTBEHHBII 0TOOD).

Odopmnenne cunrerndyeckoid teopuu sBomounn (CTD). HeirpanbHas Teopus
sBostoni. CoOBpEeMEHHasi SBOJIIOLIMOHHAS OHOJOTHs. 3HAue€HUE OHBOJIOIHOHHOW TEOpUH B
(OpMUPOBAHUY €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdemoncTpanuu

[Toptpetsi: Apuctorens, K. Jlunnen, K. b. Jlamapk, 2. XK. Cent-Unep, K. Krosse, Y.
Hapsun, C. C. Yerepuxos, . U. llImansrayzen, Ix. Xonaeitn, J. K. benses.

Tabmuupl u cxembl: «Cuctema xuBoit npupozs! (o K. Jlunnero)», «JlecTHuna xKuBbIX
cymectB (mo Jlamapky)», «MexaHusm (opMupoBaHus NPUCIOCOOICHUH Yy pacTeHuidl u



KHUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nmytemectsus Y. Jlapsunay, «Haxoaku Y.
HNapBuna», «®Dopmbel O60ppOBI 3a cymiecTBoBaHue», «llopoasr romyGeit», «MuHoroobpasue
KyJIbTYpHBIX (hopM KamycTbl», «I1opoabl TOMAaIIHUX KUBOTHBIX», «Cxema 00pa30BaHUsl HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOUIEHHS ABMXKYIIUX CHJI 3BOJIOLMM», «OCHOBHBIE
MIOJIOKEHUS CUHTETUYECKOM TEOPHH IBOIIOLIUI.

Tema 2. MUKpPO03BOJIIOLUSA U €€ pe3yJIbTaThl

[omynauust Kak >JIeMEHTapHas eAMHUIA 3BOJMIOIMU. COBpEeMEHHBIE METOIBl OLIEHKU
TEHETHYECKOTO Pa3HOO0pas3ysl U CTPYKTYPHI MOMyJSIuid. Mi3MeHeHne reHo(hoH 1 TOMyJISIIHN KakK
3JIEMEHTApHOE 3BOJIOIIMOHHOE SIBJIEHUE. 3aKOH TreHeThdeckoro paBHoBecus JIx. Xapau, B.
Baitn6epra.

OneMeHTapHble (DAKTOpHl (IBMXKYIIME CHIIBI) SBOJIIOLMH. MyTallMOHHBIN mpolecc.
KombOunatuBHast u3mMeHUMBOCTh. [lpeil) reHoB — ciyyailHble HEHamnpaBiICHHbIE W3MEHEHUs
yacToT amyeneil B momymauusax. Dpdekt ocHoBarens. Ighgexm 6YymMuLIOUHO20 20PbIUIKA.
CHudcenue eenemuyecko2o pasHoobpaszus: npudunel u cireocmeus. llposasnenue s¢gpgexma
opeligha 2enoé 6 Oonvwux u manrelx nonyaAyuAx. Murpanun. M307sM0Ms  TOMYJISIMA:
reorpaduyeckas (IpocTpaHCTBEHHAs ), OMoIorudeckas (penpoayKTUBHAS).

EcrecTBeHHbIil 0TOOp — HampaBisoounmii ¢gaxtop 3Bomonnud. ®opMbl €CTECTBEHHOTO
otOopa: IBMXKYLIUH, CTaOWIM3UPYIOUINM, pa3peiBatrommii (qu3pyntuBHbI). [lonoBoit otGop.
Bo3HuKHOBEHUE 1 HBOJIOIUS COLIMATILHOTO TIOBECHHUS )KUBOTHBIX.

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK pe3yJIbTaT MHUKPO3BOJIONUU. BoO3HHMKHOBEHHE
npucnocoOiaeHuit y opranuzmMoB. Apomopdo3ssl u unuoaganrtamuu. [Ipumeps! npucrnocobaeHnit
y oOpraiusmoB: Mopdonoruueckue, GU3HOIOIHYECKHe, OMOXMMHUYECKHE, TOBEICHUYECKHE.
OTHOCHUTENBHOCTD MPUCTIOCOOTICHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u crpykrypa. BumooOpa3zoBaHue kak pe3ysbTaT MUKPOIBOJIOIHH.
M3onsauuss — ximroueBoil (akrop BumooOpazoBanus. Ilytm u cmocoObl BHI00Opa3oBaHUS:
ajutonaTpudeckoe  (reorpaduyeckoe), CHMMIATpUUecKoe (IKOJIOTHYECKOE), «MTHOBEHHOEC)
(monuruionn3anus, rudpuauzaus). JIuTeabHOCTbh SBOIOLIMOHHBIX MPOLIECCOB.

Mexann3mbl GOpMUPOBAHUS OUOJIOTUYECKOTO Pa3HOOOpa3usl.

Ponp  »BONOIMOHHON OHOJOrMH B pa3pabOTKe HAy4yHBIX METOJIOB COXpaHEHHUs
O6unopaszHooOpa3zus. MUKpOIBOMIONMS U KOABOJIOLHMS Mapa3UTOB M HMX X0351€B. MeXaHU3MbI
(dhopMUPOBaHUS YCTOWYUBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpanuun

optpersr: C. C. YeTBepukos, . Maiip.

Tabmuuer 1 cxembl: «MyTalmMoHHas HW3MEHYHBOCTH», «[lomymsimonHas cTpykTypa
Buga», «Cxema mposiBIeHHs 3akoHa Xapau—BaitOepra», «/IBuwxyliue CHIIBI 3BOJIOLUN,
«OKoyoruyeckass M30JIALMsA TOMyJSIIUA ceBaHCKOM Qopenny», «l'eorpaduueckas H30IALIUSL
JIMCTBEHHUIIBI CHOMPCKOM M JTMCTBEHHMIIBI TaypcKoi», «IlomysiiMoHHbIe BOJIHBI YUCIECHHOCTH
XUIIHUKOB M JKepTB», «(CxeMa MeWCTBUS €CTeCTBEHHOro oT0opa», «DopMbl OOpbOBI 3a
CYIIECTBOBaHHEY, «MHycTpuanbHbIi MEJIaHU3MY, «Kussie HCKOTIaeMBbIe»,
«ITokpoBHUTENBCTBEHHAsT OKpacka >XHMBOTHBIX», «lIpemympexnaromas okpacka >KXUBOTHBIXY,
«®Duznonoruueckue aganranun», «IIpucrnoco6iIeHHOCTh OPraHu3MOB U €€ OTHOCUTEIBHOCThY,
«Kpurepun Buna», «Bunel-nsoitnuku», «Crpykrypa BHzaa B mnpupoae», «CrocoObl
BuzooOpa3oBanusi», «l'eorpaduueckoe BUmooOpazoBaHue TPEX  BUIOB  JIAHABIIIEH,
«OKoyornyeckoe BUI000pa3oBaHuEe BHIOB cHUHUL, «[lomummounsl pacrenuit», «KamycTHo-
peleuHbIi rTHOpUI.

O6opynoBanue: repbapuu pacTeHUN, KOJJIEKIIMA HACEKOMBIX, dydesia MTHI] U 3BepeH ¢
IpUMEpaMu Pa3IUYHbIX MPHUCIIOCOOJICHHUM, Uydena NMTUI] U 3Bepeil pa3HbIX BHJIOB, repOapuu
pacTeHui OJIM3KHUX BHUJIOB, 00Pa30BABIIMXCS PA3IMYHBIMHU CIIOCOOAMHU.

JlaGopaTopHas padoTa «BpIsgBIeHIE H3MEHUYUBOCTH Yy 0COOEH OJTHOTO BUIA».

Jlaboparopuasi paGora «lIpucmocoOiieHusi OpraHu3MOB H WX OTHOCHTEJIbHAs
1eIeco00pa3HOCTY.



JlaGopaTopHas pa6ora «CpaBHeHHE BHJIOB 110 MOP(HOIIOTUUECKOMY KPUTEPUIO».

Tema 3. Makpo3BoIoLus U €€ pe3yJibTaThl

Metonel  u3ydyeHHs MakpodBoironuu. llaneoHTonormueckue METOIbl  M3Y4EHHS
sBostonnu. [lepexonueie popmbl 1 puIIOreHeTHUYECKHE PSAbl OPraHU3MOB.

Buoreorpaduyeckne meronsl u3yuyeHus sBomouuu. CpaBHeHue ¢aopsl U (ayHbI
MaTepuKOB U OCTPOBOB. broreorpaduueckue odmactu 3emiu. BUIbI-9HIEMHUKH U PETUKTHIL.

OMOPHOTIOTHUECKUE U CPABHUTEIBHO-MOP(HOIOTHUECKUE METOJIbl U3YyUCHHS BOJIOIUH.
I'eHeTnyeckue MeXaHU3MBI BOJIOLMU OHTOTE€HE3a U MOSBJICHHUS SBOJIIOIMOHHBIX HOBIIECTB.
I'oMostornuHble ¥ aHAJIOTMYHbIE OpraHbl. Py JuMeHTapHbIe OpraHbl U aTaBU3Mbl. MoJeKyIsipHO-
reHeTUYecKue, OHWOXMMHUYECKME M  MaTeMaTH4YeCKHEe METOAbl HM3yUeHHUS  HBOJIOLHUU.
I'omosnornynsie reHsl. COBpeMEHHBIE METOBI IIOCTPOCHUS (PUIIOTEHETUYECKHUX JIEPEBHEB.

XpPOMOCOMHBIE MyTaI[U{ U SBOJIIOLIMSI TEHOMOB.

OO0mue 3akoHOMepHOCTH (MpaBWiIAa) OBOMIONUH. [Ipunyun  cmeHvl  QYHKYuUU.
HeoOpatumocTs 3Bomtonnu. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMITOB 3BOJIOLUH.

JdemoncTpanuu

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mroiep, 3. ['ekkensb.

Tabnuiel 1 cxembl: «PUITOTEHETUYECKUN Psijl JIOLIA Ny, «APXEONTEePUKCy», «3Bepo3yOnie
amepb», «Creronedansy, «Punnodursy, «CeMeHHbIe ManopoTHUKW», «buoreorpaduueckue
30HBI 3emun», «Jlpelid koHTHHEHTOB», «PenmukThl», «HauanbHble cTaguu 3MOPHOHAIBHOTO
pa3BUTHS  TIO3BOHOYHBIX  JKMBOTHBIX», «[ OMOJOrMYHbIE ¥  aHaJOTHYHbIE OpraHb»,
«PynumeHTb», «ATaBU3MBI), «XpOMOCOMHBIE HAa0OpHI YelOBeKa W IMIMMIaH3e», «[IaBHBIE
HaIpaBJICHUS IBOJOLUNY, «O0IIHe 3aKOHOMEPHOCTH IBOJIIOLIUN.

OO6opynoBaHue: KOJJICKIMH, TepOapuH, MYJSHKM HCKOMAEMBIX OCTaTKOB OpPraHU3MOB,
MYJISDKM TOMOJIOTUYHBIX, AQHAJIOTMYHBIX, PYyJAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUICKIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue 1 pa3BuTHE KU3HU Ha 3emiie

HayuHble TUMOTe3bl MPOMCXOXKIEHUS XH3HM Ha 3emie. AOHOTeHe3 M MaHCIEePMHUS.
JloHayuHble TPEICTaBICHUS O 3apOKICHUU XU3HU (KpealuoHH3M). ['mmore3a MOCTOSIHHOTO
camo3apo>KJIeHUs KU3HU U €€ onposepkeHue onbitamu @. Penu, JI. Cnannannany, JI. I1actepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOJIOTHS.

OcHoBHbIE 3Tambl HeopraHuuyeckod sBomonuu. Ilnanerapnas (reosnoruueckas)
sBONIIOLIMSA. XHUMHYECKas DSBOJIOLUSA. AOHOTEeHHBIH CHHTE3 OpPraHUYECKUX BEHIECTB U3
Heoprannueckux. OmbiT C. Musutepa u I'. HOpu. OOpa3oBaHue MmoJMMepoB U3 MOHOMEPOB.
KoanepBarnas rumoreza A. M. Omapuna, rumore3a mnepBuyHoro OyiboHa JIx. XonneliHa,
reHetnyeckas runote3a I'. Mémnepa. Pubosumel (T. Uek) u runoresza «mupa PHK» V. I'nunGepra.
®opmupoBanue MeMOpaH 1 BOSHUKHOBEHHE MPOTOKIETKH.

Hcropus 3emmm u Mertonsl €€ wusydeHus. lckomaemble OpraHMUYECKHE OCTATKH.
I'eoxpononoruss u e€ wMeronsl. OTHOcuTeNbHAaE M a0COJIOTHAsT  TE€OXPOHOJIOTHS.
I'eoxpoHOIOrMUecKas MKaja: 30Hbl, Ipbl, IEPUOJIBL, FTIOXH.

HauanpHble 3Tansl opranudeckoi sBomonuu. [losBieHre 1 3BOIIOLUS MEPBBIX KIETOK.
OBomonust MeTabonau3Ma. Bo3HHKHOBeHHME mepBbIX 3KocucTeM. COBpEeMEHHbIE MUKpPOOHBIE
OMOIUIEHKM Kak aHajor mnepBbix Ha 3emiie coobmectB. Crtpomaronutsl. [IpokapuoTrsl u
9YKapHOTBHI.

[TpoucxoxaeHue sykapuoT (cUMOHOreHe3). DBOJIIOIIMOHHOE MPOUCXO0XKACHUE BHPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHM3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl HBOJIONHUM BHICIIUX pacTeHUH. OCHOBHBIE apoMOp(}O3bl PACTECHHIA.
Beixon pacrenuit Ha cymry. llosiBaeHume CHOpPOBBIX pPACTEHMI M 3aBOCBAHWE HMMU CYIIH.
Cemennble pacteHus. [IponcxoxaeHne NBETKOBBIX PACTEHUN.

OcHOBHBIE ATambl IBOJIOLUU KXUBOTHOrO Mupa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOsIBJICHHE COBPEMEHHBIX THUIOB. [lepBble XOpaAOBBIE



KUBOTHBIE. JKU3Hb B BOJIE. DBOMIOINHS MO3BOHOUHBIX. [Iponcxoxaenne ampuOuili 1 penTHIINN.
[Ipoucxoxaenne miexkonuTaromux W nTUll. [lpuHIUn kmodeBoro apomopdosa. OcBoeHue
0€CI03BOHOUYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTre xu3HM Ha 3emiie MO 3paM M MEPUOJAM: apXeW, MpOTEpO30H, Maleo30M,
Me3030H, KaitHOo30ii. O0IIas xapaKTepuCcTHKa KIIMMaTa 1 re0JIoTHYecKuX mporeccoB. [losiBienue
M pacIBET XapaKTePHBIX OPraHU3MOB. YTJeoOpa30BaHME: €r0 YCIOBHUS W BIMSHUE HA Ta30BBIN
coctaB aTMoc]ephl.

MaccoBble BRIMUpPAHHSI — HKOJIOTHYECKHUE KPU3UCHI MPONUIOTO. [IpHunHbI U CliencTBHs
MaccoBbIX BeIMHpaHHUil. COBpEMEHHBIH SKOJIOTHYECKH KpU3HC, ero ocoOeHHocTH. [Ipobiema
COXpaHeHHus 6rMopa3zHooOpas3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHnYecKkoro mMupa. [IpuHIuIb KIaccupUKaluu OpraHu3MOB.
OCHOBHBIE CUCTEMATHYECKUE TPYIIBI OPTraHU3MOB.

JdemoncTpanuu

[Toptpetsr: @. Penn, JI. Cnannmanuanwu, JI. [lacrep, Y. 1. Meunnkos, A. 1. Onapun, JIx.
Xonaeitn, I'. Mémnep, C. Muinep, I'. FOpu.

Tabmuibr u cxembl: «Cxema ombita @. Pequy, «Cxema omnbita JI. [Tactepa mo uzydeHuto
caMo3apokJieHus xku3Hm», «Cxema ombita C. Mumnepa, I'. FOpu», «3tanbl HeopraHudeckon
3BOJIIOIUNY, «['eoxpoHosornyeckas mkanay, «HaganpHble 3Tanbl OPraHUYECKON SBOJIOIUNY,
«Cxema oOpa3zoBaHus JYyKapuoT MyTéM cuMOMoreHe3a», «Cucrtema 3KHUBOW TPUPOJBIY,
«Ctpoenne BuUpyca», «Apomopdossl pacteHuit», «PurHOPUTEY, «OIHOKIETOYHBIC
BoZOpoCn», «MHOTrOKIeTOUHble BoOJgoOpociany, «Mxuy», «llanoporHuku», «l'onoceMeHHbIE
pacteHus», «OpraHpl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHS IKHBOTHOTO MHpPay,
«Apomopdo3sl KUBOTHBIX», «lIpocteitmuey, «Kumeunononoctueie», «llinockue yepBmy,
«YneHnucToHOTHEY, «PBIOBIY, «3eMHOBOJIHBICY, «ITpecMbikaromuecs», «IITrIe,
«Mnekonuraromue», «Pa3Buthe KU3HM B apxeuckoul dpe», «PasBurue KuU3HM B
MPOTEPO30MCKON 3pe», «Pa3BuThMe KHM3HM B MNATECO30MCKONM 3pe», «Pa3BuTrhe KU3HU B
Me3030McKoll ape», «Pa3BuTue KU3HM B KaWHO30HCKOM »3pey», «CoBpeMeHHas CcucTeMa
OPraHN4YeCcKOro MUpa.

O6opynoBanue: repOapud PacTeHUN pPA3TMYHBIX OTICNIOB, KOJJICKIUU HACEKOMBIX,
BIIQXKHBIC TpernapaThl KUBOTHBIX, PAKOBHUHBI MOJUTIOCKOB, KOJUICKIIMM WIJTIOKOXKHUX, CKEJICTHI
MMO3BOHOYHBIX JKMBOTHBIX, Yydella MTULl U 3BEped, KOJUIEKLIMHU OKAMEHEJIOCTEH, MOJIE3HbIX
HCKOITAeMBIX, MYJISDKH OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryaabnas jgabdoparopuasi padora «MogenupoBanue onsiToB Mumepa—tOpu mo
M3Y4YEHHUI0 a0MOTE€HHOTO CHHTE3a OPTaHUYECKUX COCTMHEHHUI B IIEPBUYHON aTMOChepe».

Jlaboparopnasi padora «l3yueHue W ONMCaHHWE HCKOMAEMBIX OCTAaTKOB JIPEBHUX
OpPraHu3MOBY.

IIpakTnyeckass padora «V3yueHue OCOOCHHOCTEH CTPOCHHMS pPACTEHHH pa3HbIX
OTJIETIOBY.

IIpakTuyeckas paGora «V3ydeHne OCOOCHHOCTEHl  CTPOEHHUS  MO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxaenue 4ejj0BeKa — aHTPONOreHe3

Paznensl v 3aaun aHTpONIOIOrUH. MeTOoIbl aHTPOIOJIOTHH.

CraHOBJIEHHE TPE/ICTABICHUN O MPOUCXOXKJICHUU 4YesIOBEKa. Penuruo3Hbie BO33pEHMUS.
CoBpeMeHHbIE HayYHbIE TEOPHUHU.

CxoAcTBO UenoBEKa C JKUBOTHBIMU. (CHCTEMaTHYECKOE TOJIOKEHHE 4elIOBeKa.
CBuaeTeNnbCTBA CXOJICTBA 4YEJIOBEKA C JKMBOTHBIMH: CPaBHUTEIHLHO-MOP(HOIOTHYECKUE,
AMOpHONIOTUYECKUE, (U3HOIOrO-OMOXUMHUUYECKUEe, TOBeAeHUecKne. OTINYus 4YelnoBeKa OT
KUBOTHBIX. [IpIMOXOK/IEHHE M KOMIUIEKC CBS3aHHBIX C HUM TNpPH3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Tra U BTOPOW CUTHAJIbHOU CUCTEMBI.

JBuwxyme  cuiabl  (pakTopel)  aHTpoNOreHe3a:  OHOJIOTMYECKHE,  COLHAJIbHBIE.
CooTHolieHrne OMOTOTHYECKHUX M COIUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.



OcHOBHBIE CTaIuU aHTpoIoreHe3a. PanHue yenoBekooOpa3Hble 00€3bsIHbI (IIPOKOHCYIIBI)
Y paHHUE TIOHTUBI — OOIIHE TPEIKH YEIIOBEKOOOPa3HbIX 00€3bsIH | JIIOCH. ABCTPATONUTEKN —
IBYHOTHE MpEAKH JroAei. YenoBek yMenblid, NepBble M3rOTOBIEHUS opyaui Tpyzaa. Uemosek
MPSIMOXOJSAIINIM 1 TepBbIN BBIXOJ Jitojel 3a mpeaensl Adpuku. Yenosek reinenboeprekuii —
001K MpeIoK HeaHIePTaIbCKOT0 YeJIOBeKa U YeJloBeKa pa3yMHOro. YelnoBeK HeaHJepTalbCKui
Kak BUJ JIIOJCA XOJIOJHOrO KiMMara. YemoBeK pa3yMHbIM COBPEMEHHOIO THIA, JEHUCOBCKHM
YeJIOBEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu A¢puku. [laneoreneTnka u najaeoreHOMHKA.

OBOJIOIUS COBPEMEHHOro 4YesioBeKa. EcTecTBEHHBbIM OTOOp B MOMYJSIUSAX YEIOBEKA.
MyTanoHHbIH nporecc U noauMop¢usM. IlonysasiuoHHbIe BONHBL, Apeii( reHoB, MUTpALUS U
«3(hdexT ocHOBaTEN» B MOMYJISALUUAX COBPEMEHHOTO YeJIOBEKa.

Yenoseueckue pacel. [lonsatue o pace. bonbine pacel: eBponeounaHas (eBpa3uiickas),
aBCTpaJIo-HErpOUIHAsT (PKBATOpUANIbHAS), MOHTOJIOMHAS (a3MaTCKO-aMepuKaHCcKas). Bpems u
IyTU pAacCEeJICHHWs YeloBeKa Mo IuaHere. EQuHCTBO uenoBeueckux pac. HayuHnas
HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucnocoOieHHOCT, 4YejaoBeKa K  pa3HbIM  yCIIOBUSIM
OKpy>Katomiel cpensl. Biusnue reorpaduyeckoit cpeapl U npeiida reHoB Ha MOpP(}OJIOTHIO U
(U3HOJIOTHIO YeIOBEeKa.

MexXIUCUUIUIMHAPHBIE METOAbl B (U3UYECKO (OMOJIOrMuYecKoil) aHTPOMOJIOTHH.
DOBOJIONMOHHASA ~ AHTPOIOJIOTUS M TAJICOAHTPOIIOJIOTUS  YEJOBEUYECKHUX  MOMYJISIHMA.
buocounaneHble  WccleqoOBaHMA ~ NpUpPOAbI  yenoBeka.  MccienoBaHme — KO3BOJIOLUU
OMOJIOrMYECKOT0 ¥ COLUAIBHOIO B YEJIOBEKE.

JdemoncTpanuu

[Toptpetsr: Y. apBun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmuuel u  cxeMbl: «MeToJbl aHTpoOMoJIOTuu», «[0JOBHOW MO3r 4YeloBEKay,
«YenoBexkooOpa3Hble 00€3bsiHBI», «CKeNeT 4eloBeKa U CKeJeT IMMIaH3e», «PyaumeHTsl u
aTaBU3MbD», «JIBWKyIIME CHJIBI aHTPONOIE€HE3a», «OBOJIOIUOHHOE JPEBO YEIIOBEKAY,
«ABcTpasonurexk», «HemoBek ymenbli», «HenoBek mpaMOXoasmuiig, «J{eHUCOBCKUN YET0BEK
«Heanpepransup», «KpoMaHboHIB», «llpenkn denoBeka», «OTambl 3BONIOLNUM YEIOBEKAY,
«Pacspl yenoseka».

ObopynoBaHHe: MYJISKH OKaMEHEJIOCTEH, IPEAMETOB MaTepUaIbHOM KyJIbTYpHI IPEIKOB
YeloBeKa, penpoaykiuu (pororpaduu) KapTHH C MHQPOJIOTHUYCCKUMHU U OMOICHCKUMU
CIO’KETaMH TIPOUCXOKACHUS UelloBeKka, (poTorpaduu HaX0JA0K MCKOMAeMbIX OCTaTKOB YeJIOBEKa,
CKeJIeT YeJIoBeKa, MOJIeIb Yeperna 4elloBeKa M ueperna IIUMIaH3e, MOJENb KHCTH YellOBeKa U
KHCTHU IIMMIIaH3€, MOJIETIN TOPCA MIPEIKOB YEJIOBEKA.

Jlaboparopnasi paGora «/3ydyeHne OCOOCHHOCTEH CTPOCHHUS CKeJeTa 4YelIOBeKa,
CBSI3aHHBIX C IPSIMOXOXKIACHUEM.

IIpakTHyeckas padora «lI3ydeHne 3K0TOrHYECKUX aJanTalli YeIOBEKay.

Tema 6. DJxoimormss — Hayka O B3aHMOOTHOUIIEHHSIX OPraHU3MOB H
HAJOPraHU3MEHHbIX CHCTEM C OKpY Kalolled cpeaoi

3apoxaeHue M pasBuTHE dKojoruu B Tpydax A. ['ymGompara, K. @. Pymee, H. A.
CeseprioBa, . I'ekkens, A. Tencimu, B. H. Cykauésa. Paznenst u 3amaun sxonoruu. CBs3b
9KOJIOTHHU C APYTUMHU HayKaMH.

Metonas! skosnorun. IloneBsie HaOMOACHNUA. DKCIEPUMEHTHI B SKOJIOTMU: MPUPOJIHBIE U
nabopaTtopHble. MoJiepoBaHUe B 3KOJOTMU. MOHUTOPHUHI OKpY’KaloIlel Cpeabl: JOKaJIbHbIH,
PErHOHANILHBIN U TJI00AIBHBIH.

3HaueHUE SKOJOTUYECKUX 3HAHMM JUIsl YelIoBeKa. DKOJIOTMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBS3€M YeJIOBEYECTBA C MNpuUpoaod. POpMHpPOBaHME SKOJOTHYECKOW KYJIbTYpbl W
9KOJIOTMYECKOIM IPaMOTHOCTH HACEJICHUS.

JdemoHcTpanuu

[optpetsi: A. I'ymbonpar, K. ®@. Pynse, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.



Tabmuuel u cxemsl: «Paznensl skonorun», «Metoabl skosorun», «CxemMa MOHUTOPUHTA
OKpY>KaloIleH Cpeab».

JlaGopaTopHas padora «/3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUID.

Tema 7. Opranusmsl U cpeaa o0UTAHUSA

Okonorndyeckue (GakTopbl M 3aKOHOMEpHOCTH uX JeiictBua. Knaccudukanums
JKOJIOTMYECKUX  (akTopoB:  abumoThyeckue, OWOTHYECKHE, aHTpomnoreHHele.  OOmue
3aKOHOMEPHOCTHU JACHUCTBUS 3Koorndeckux paxtopos. [Ipasuno munumyma (K. [npenrens, HO.
JInbux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue GaxTopbl. CBET Kak 3KoJoruueckuil gpaxtop. [leiicTBue pa3HbIX y4yacTKOB
COJTHEYHOTO CHEKTpa Ha OpPraHU3Mbl. OJKOJOTHYECKHE TPYIIbl PAaCTeHUH W KUBOTHBIX IO
OTHOILEHUIO K cBeTy. CUrHasibHas poiib cBera. doTonepruoausM.

Temnepatypa kak 3kojiorndyeckuil Qaxrtop. [leiicTBue Temmeparypbl Ha OpPraHU3MBI.
ITolKuIOTEPMHBIE U TOMONOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BnaxHocTps kak sxonormdeckuii gaxrtop. [Ipucnocobnenuss pacTeHU K MOAIEP>KaHUIO
BojHOro OamaHca. Kiaccudukanms pacTeHMid 1O OTHOUIeHHIO K Boje. Ilpucnocobnenus
KUBOTHBIX K HU3MEHEHUIO BOJHOTO PEXKHUMA.

Cpenpl oOuTaHMs OPraHU3MOB: BOJHAs, HAa36€MHO-BO3IYIIHAs, IMOYBEHHAs, INIyOWHHAs
MOJIMOYBEHHAs, BHYTpPHOpPTraHu3MeHHas. DU3HKO-XMMHYECKHEe OCOOCHHOCTH CpeJl OOUTaHus
opranusmoB. [IpucnocoOseHns OpraHu3MoB K KU3HU B pa3HbIX cpejiax.

buonornueckue putmbl. BHemnue u BHyTpeHHHE pUTMBL. CyTOYHbIE U TOJUYHBIE
put™Mel. [Iprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHM KHU3HH.

Kuznennsle opmbl opranu3zMoB. [lonstre o xusHeHHON (popme. JKuzHeHHBIE (POPMBI
pacTeHMi: NepeBbs, KyCTapHUKHM, KyCTapHUYKH, MHOTOJETHHE TpaBbl, OJHOJETHHUE TPAaBBI.
XKuzHeHHble (QOPMBI KUBOTHBIX: THUAPOOUOHTHI, TE€OOMOHTHI, a’pOoOHOHTHL. (coOeHHOCTH
CTpoeHus 1 00pa3a KU3HH.

buotnueckue Qaxtopel. Bumpl OMOTHYECKMX  B3aUMOJEHCTBUI: KOHKYpPEHLHUS,
XUITHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, koonepauus, MyTyaan3M, KOMMEHCATU3M
(kBapTHpaHTCTBO,  HaxyieOHMYecTBO). Herpoduueckue  B3auMonelcTBUS  (TONHMYECKUE,
¢dopuueckue, ¢abpuueckue). 3HaueHHEe OMOTHYECKUX B3aUMOJCHCTBHUN Ui CYIIECTBOBAHUS
OpPraHu3MOB B cpesie oouTanus. [IpuHIUN KOHKYPEHTHOTO HCKITIOUEHHUS.

JdemoncTpanuu

Tabmuipl 1 cxeMbl: «IKkonorudeckue GakTopbl», «CBETOBON CHEKTP», « IKOTOTUUECKHE
IpYyNIbI )KUBOTHBIX 110 OTHOLLIEHUIO K CBETY», « T€NI0KpOBHBIE JKUBOTHBIE», «XOJIOAHOKPOBHBIE
KHUBOTHbIE», «DU3NOIOTHYECKUE aJanTallMd >KMBOTHBIX», «Cpeapl OOMTaHHUS OpPraHU3MOBY,
«buonornyeckue puT™MbD», « KuzneHHble GopMbI pacTeHUI», « K13HEHHBIE (POPMBI JKUBOTHBIX),
«OKOCHCTEMa IMUPOKOIMCTBEHHOTO Jeca», «DKOCHUCTEMa XBOMHOrO Jeca», «llemu nurtanusy,
«XumHnvectBoy, «Ilapazutuzmy, «Konkypenius», «Cumo1osy, «KoMmmeHcammzmy».

Ob6opynoBaHue: repbapuu pacTeHUH W JKUBOTHBIX, MPHUCIOCOOJEHHBIX K BIUSHUIO
pPa3NUYHBIX ~ 9KOJIOTMYECKUX  (AaKTOPOB, TIepOapuu  CBETOJNIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCJIMBBIX PAaCTEHUI, CBETOIIOOMBBIC, TEHENIOOMBbIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacteHusi, repOapud M KOJUICKLIMM TEIUJIOMIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOWYHMBBIX
pacTeHMid, uydena MNTULl M 3Beped, repOapuu pacTeHUH, OTHOCSIIUXCS K THUrpoduram,
KcepopuTaMm, Me30(pHUTaM, KOMHATHBIE pPACTEHUs JAaHHBIX TPYIIH, KOJUIEKIIMU KHBOTHBIX,
oOuTaIONINX B pa3HbIX cpefax, repOapuy M KOJUIEKIIMM PACTEHUN M KMBOTHBIX, 00JIaJaronnx
yepTaMd NPUCHOCOOICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUHM JKU3HHU, repbapuu u
KOJUIEKIIMM PACTEHUN W JKUBOTHBIX PAa3IMYHBIX >KU3HEHHBIX (DOPM, KOJUIEKIIMH KUBOTHBIX,
YUYaCTBYIOIIMX B pa3IMYHBIX OMOTHYECKUX B3aMMOICHCTBHSIX.

JlabopaTropHnasi padora «BrisiBiIeHHE TPUCTIOCOOJICHUI OPTaHU3MOB K BIIUSTHUIO CBETAY.

JlaGopaTtopnas pabora «BbIABICHHE TMPHUCIIOCOONCHUIH OPraHU3MOB K BIIHSHUIO
TEMIIEPaTypbI».



JlaGopaTopnass pabdora «AHATOMHUYECKHE OCOOCHHOCTH PACTEHHH W3 pPa3HBIX MECT
00OUTaAHUAY.

Tema 8. Iko/10rus1 BUAOB 1 NOMYJIAIMA

DKOJIOTHYECKUE XapaKTePUCTUKH momysamun. [lomynsmus kak Ouosiornueckasi cuctema.
Ponb HEomgHOpOgHOCTH cpenbl, (U3NYECKUX OaphepoB U OCOOEHHOCTEH OMOJOTMU BUIOB B
(hopMHUPOBaHUH MPOCTPAHCTBEHHOUW CTPYKTYPHI MOmyJisiuii. OCHOBHBIC MTOKA3aTEIH MO JISIITUH:
YUCJIEHHOCTh, IUIOTHOCTh, BO3pPAaCTHAs U IOJOBas CTPYKTYpa, POKIAAEMOCTb, MPHUPOCT, TEMI
pocTa, CMEPTHOCTh, MUTPALIHSL.

DKoJyioruueckasi CTpykTypa nonyiasinuu. OLeHKa YUCIEHHOCTU Momyssinuu. JluHamuka
MOMYJISIIUNA U €€ peryysinua. buotndeckuii moTeHnyan nonyiasiuui. MoaenmpoBaHue JUHAMUKA
nonyisauuu. KpuBbsle pocrta uuciaeHHocTH mnomynsiiuu. KpuBble BbDKHBaHMS. Perynsuus
YUCJICHHOCTU TOMYJISAIHUA: poib (AaKTOPOB, 3aBUCIIIUX W HE 3aBHCSIIMX OT IUIOTHOCTH.
DKOJOTHYeCKHe cTpaTeruu BUAOB (r- u K-ctparerun).

[Tonsitue 00 »sKOJOTMYECKOM HUIIE BUAa. Mectoobutanne. MHOTOMEpHass MOJENb
skosiornyeckor HUIM JIx.M. Xarunncona. Pasmepsl sxonornyeckoil Humu. [loreHuuansHas u
peanv30BaHHAs HUIIH.

Bun xak cucrema nomynsuuil. Apeanbl BUJIOB. Buabl M HMX KU3HEHHBIE CTpPATErHH.
OKoJornYecKre SKBUBAJICHTEL.

3aKOHOMEPHOCTH TMOBEJCHHUS W MHUIpaluid JKUBOTHBIX. buojormyeckue WHBa3UU
Yy>KEPOJIHBIX BUJIOB.

JdemoncTpanuu
[Toptper: Ix. Y. XaTunHCOH.
TaGnure! u CXEMBI: «IKOJIOTHUECKHE XapaKTePUCTUKU OIS,

«IIpocTpaHcTBeHHast CTpPyKTypa momyisiun», «Bo3pacTHele nUpaMuapl —MOMYJSILUNY,
«CKOpOCTh ~ 3aCEJIEHHsl IOBEPXHOCTM 3€MJIM pa3IM4YHbBIMU  OpraHm3smMamw», «Monenb
skoJsiornyeckor Humm Jx. M. XaTuyuHcoHay.

ObopynoBanue: repdapuu pacTeHHUH, KOJUIEKIIUN )KUBOTHBIX.

Jlaboparopnasi padora «IIpucrnocoOneHus ceMsiH paCTeHUN K pacCeICHUIOY.

Tema 9. Jxos10rust c0001mECTB. IKOJOTHIECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoieHo3 u ero crpykrypa. CBs3u MeXOy OpraHHU3MaMu B
OuoIeHo3e.

Okocuctema kKak oTkpbiTas cucrema (A. Jx. Tencnun). DyHKIHMOHANIbHBIE OJOKU
OpPraHU3MOB B JKOCHUCTEME: MPOAYLEHTbI, KOHCYMEHTHI, peAyleHTbl. Tpoduueckue ypOBHH.
Tpoduyeckue nenu u cetu. AGuoruyeckue O010kH 3kocucTeM. [10uBBI M HIIBI B 3KOCHCTEMAX.
KpyroBopoT BELECTB 1 MOTOK SHEPTUU B IKOCHCTEME.

OcHoOBHbIE TIOKa3aTeNM »SKOCUCTEMBbl. buomacca u HpoayKIUs. OKOJIOTHMYECKHe
MUPaMU/IbI YUCEI, OUOMACCHI  SHEPTHH.

Jlunamuka 9KOCUCIEM. Kamacmpoghuueckue nepecmpouxu. Dnykmyayuu.
HanpaBieHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBUUHBIE W BTOpPHYHBIC
CYKIIECCMM W MX TpPUYUHBL. AHTPOIOTE€HHbIE BO3JEHCTBUS Ha cykueccuu. KiumakcHoe
cooOmiectBo. bropasHooOpazue M HOJHOTa KPYroBOpPOTa BEIIECTB — OCHOBAa YCTOMYMBOCTH
COOOIIECTB.

[Ipupoanbie PKOCUCTEMBI. JKOcuUcmeMbl 03€p U pex. IKocucmemvl Mopel U OKeaHos.
Oxocucmemvl myHOp, 1ecos8, cmenetl, NyCmblHb.

AHTpPOIIOT€HHBIE  DKOCUCTEMBI. Arposkocuctema. ArponeHo3. Pasnmnums wmexny
aQHTPOIIOTeHHBIMU U MPUPOJHBIMU IKOCHCTEMaMHU.

Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'oposckas diopa u dayHna.
CuHanTponu3anuss TropoJckoi ¢ayHbl. buomornyeckoe M  XO3SHCTBEHHOE 3HAuYEHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAaHUS  OCHOBHBIX  B3aUMOJIEUCTBUN  OpPraHU3MOB B
aKocucTeMax. Ponb kackaonozo sghghexma u 6ud0s8-30upuxamopos (Kiouesvix 6udo8) 8



@yukyuonuposanuu  dxocucmem. llepeHOC HHEPrMM W  BEIIECTB MEXIY CMEKHBIMH
J9KOCHCTEMaMH. YCTOMYHMBOCTh OpPraHW3MOB, TNOMYJSLIMA M OKOCHCTEM B  YCIOBHAX
€CTECTBEHHBIX U AHTPOIIOTE€HHBIX BO3/IEHCTBU.

Mexanusmbl  6030elicmeus  3a2pA3HeHUll  pA3HLIX MUN08 HA  CYOOP2AHUSMEHHOM,
Op2AHUSMEHHOM, NONYIAYUOHHOM U  IKOCUCHEMHOM YPOGHAX, OCHOBbL IKONO2UHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmeusi. MeTooI0rusl MOHUTOPUHIAa €CTECTBEHHBIX U
AHTPOIIOT€HHBIX IKOCUCTEM.

JdemoHcTpanuu

[optper: A. Jlx. Tencau.

Tabmunps! u cxembl: «CTpyKTypa OMolIeHO03a», « IKOCHCTEMA HIMPOKOJIUCTBEHHOTO JIECay,
«9KocucTeMa XBOWHOro Jiecay, «DyHKIMOHAIBHBIE TPYNIbl OPraHU3MOB B HIKOCHUCTEMER,
«KpyroBopor BemecTB B 3kocucteme», «llemn mnuTaHus (macTOWIIHAS, AETPUTHAS)»,
«DKoJorHYecKas MUpaMua Yucen», « IKoJIorndeckas nupamuia OMoMacch», « DKOJOrHYECcKas
nupamuna sHeprum», «OOpazoBanue Oomnota», «llepBuunas cykueccus», «BoccranoBieHue
jeca Ioclie Toxapa», «IJKocucTema o3epa», «ArpoueHos», «KpyroBopor BelECTB M IOTOK
SHEPTHUH B arpoueHosey, «IIpumepsr ypooskocucTem».

Ob6opynoBanue: repoapu pacTeHUl, KOJUICKIUN HACEKOMBIX, dydesia NMTUI[ U 3BEpeH,
repOapuu KyJbTYPHBIX U JUKOPACTYIUX PACTEHUN, aKBAPUYM KaK MOJIEb SKOCUCTEMBI.

IIpakTyeckas padora «/3ydyeHue u onrcanue ypooIKOCHCTEMBDY.

Jlaboparopnasi padora «/3yueHne pazHOOOpa3usi MEJIKUX MOYBEHHBIX UJICHUCTOHOTUX
B Pa3HBIX YKOCUCTEMAX).

IKCKypeust «IKCKYpCcusi B TUIIMYHBIA OuoreolieHo3 (B 1yOpaBy, Oepe3HsK, €IbHHUK, Ha
CYXOZIOJIbHBIN WM MOWMEHHBIH JIyT, 03ep0, 00JI0TO)».

IKeKypeust «IKCKypcHsl B arpodKOCUCTEMY (Ha MOJIe WIN B TEIUIMYHOE XO3SIICTBO).

Tema 10. Buocdepa — rinodanbHasi IkocucTEMa

buocdepa — obmieruranerapruas 006os0uka 3eMIIH, T/I€ CYIIECTBYET WM CYIIECTBOBAIA
Ku3Hb. PazBuTue npencrasnenuit o ouocdepe B Tpyaax 3. 3tocca. Yuenue B. . Bepnanickoro o
6uocdepe. Obmactu 6uochepsl u e€ coctas. Kupoe BemecTBo 6uocdeps! ¥ ero PyHKINH.

3aKOHOMEPHOCTHU cyIiecTBoBaHUs Ouochepsl. OcobeHHOCTH Oruochepsl Kak rinodaabHOM
sKkocucTeMbl. Jl[MHamMuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOreoXuMHUYECKUE LUKIIBI (Yriepoa, a3ota). PUTMHUYHOCTS sBIEHHI B Guochepe.

3oHanbHOCTH 6Mochepsl. [lonsaTue 0 6rome. OcHOBHBIE OMOMBI CYIIN: TYH/pPa, XBOMHbBIE
Jeca, CMEIIaHHbIE U IIMPOKOJINCTBEHHBIE JIECa, CTENH, CAaBaHHBI, ITyCTHIHU, TPOIIMUYECKUE JIECa,
BbICOKOTOphs. Kimnmar, pacTuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CrpykTypa W (QYHKLIUS SJKUBBIX CHCTEM, OLIEHKAa HX PECypCHOro TOTEHIMaNa |
ounochepHbIX PYHKIMHA.

JdemoncTpanuu

[Toptpetsr: B. . Bepraackuii, J. 3rocc.

Tabmuuer u cxemsl: «I'eochepst 3emmn», «Kpyrosopor azota B npupoze», «Kpyrosopot
yriaepoaa B npupoae», «Kpyrosopot kucinoposaa B nmpupoae», «KpyroBopot Boabl B IpUPOIE,
«OcHoBHble OMOMBI cymm», «Kiumatnueckue mosca 3ewum», «TyHapa», «Taiiray,
«Cmemannbii  jec», «lllupokonuctBenubii jec», «Crenby», «CaBaHHay, «IlycTbiHS,
«Tponmyeckuii gec.

O6opynoBanue: repOapuul paCTEeHU Pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawOIIas cpeaa

DKOJIOTMYECKUE KPH3UChI W WX TpUYUHBL. BosnelicTBue denoBeka Ha Owocdepy.
3arpsi3HeHue BO3IyIIHOM cpenpl. OxpaHa Bo3gyxa. 3arpsi3HeHUE BOAHOM cpeabl. OxpaHa
BOJHBIX pecypcoB. Pa3pyiienne noussl. OxpaHa NOYBEHHBIX pecypcoB. M3MeHeHue kinumara.

AHTpPOIIOTEHHOE BO3JEHCTBUE HAa PACTUTENBHBIM M KUBOTHBIE Mup. OxpaHa
PaCTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHbIE MPUHIUIBI OXPaHbl NPUPObl. KpacHble KHUTH.



Oco60 oxpansiemble npupoanbie Tepputopuu (OOIIT). boranuueckue caapl U 300J0TUYECKUE
TTapKH.

OcHOBHBIE MIPUHITUIIBI YCTOWYMBOTO PA3BUTHUS YeIOBEUECTBA M MPHUPOJIbI. ParimonaipHOe
MIPUPOJIONIONB30BAaHUE M COXpaHEHHe OuoJorndyeckoro paszHooOpasus 3emnn. OO6mue
3aKOHOMEPHOCTH TTI00aTBHBIX YKOJIOTHUECKUX KPU3UCOB. OCOOCHHOCTH COBPEMEHHOTO KpH3Hca
1 €T0 BEPOSTHBIC TTOCIICICTBHSI.

Pa3BuTHe METOMOB MOHHUTOPHHTA PAa3BUTHS OMACHBIX TEXHOTCHHBIX MPOIECCOB.
Cucmemnvle ucciedosanusi nepexooa K pecypcocbepezaioweil U KOHKYPEHMOCNHOCOOHOU
sHepeemuxe. buonocuuecrkoe pasznoobpasue u duopecypcovl. Hayuonanvhvie ungopmayuonHvle
cucmemul, obecneyugarowue 00OCMyn K UHGOpMAYUU NO COCMOAHUIO OMOENbHbIX U008 U
akocucmem. OCHOB8bI dIKOpeabuIumayuy IKOCUcmem u cnocobo8 6opbOvL ¢ OBUONOBPEHCOCHUAMU.
Pexoncmpykyus MOpcKux u HA3eMHbBIX 9KOCUCTEM.

JdemoncTpanuu

Tabmumber u cxeMbl: «3arps3HeHHE aTMOchephl», «3arps3HEHHE THAPOCHEPHD»,
«3arpszaenue 1mouBb», «[lapHukoBeiii  3ddekr», «Ocobo oxpaHsSeMble MPUPOIHBIE
TEPPUTOPUN», «MOJICIIH YIIPABISIEMOTO MUAPAY.

Ob6opynoBanue: ¢ororpaduu OXpaHAEMBIX PACTEHHN W KUBOTHBIX KpacHoil KHHUTH
Poccuiickoit ®enepanuu, KpacHoil KHUTH pernoHa.



INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHMA IIPOI'PAMMBI 110
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHHS OO0YUYaIOIIUMHUCS
porpaMM cpeaHero o0miero 00pa3oBaHus: TUYHOCTHBIEC, METAIPEAMETHBIE U NIPEIMETHBIE.

B cTpykType TUYHOCTHBIX pe3ybTaTOB OCBOCHHUS MPOrPaMMbI IO OMOJIOTHUHU BbIAEICHBI
CIICAYIOIIME  COCTABIISIOLIME: OCO3HAHHE OOYyYalOIMIMMHUCS  POCCUHCKOW  TpakJaHCKON
UJACHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSTEILHOCTH U CAaMOONPEIENICHUIO,
Hanuuue momueéayuu K OOydeHHIO OWOJIOTHH, yeneHanpaeieHHoe pazeéumue BHYTPEHHUX
yOEKICHUIM JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYalOIIUXCS PYKOBOJACTBOBAThCS B
CBOGM  JEATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMHU ~ YCTAHOBKaMH, MPUCYLUIUMH  CHCTEME
OUOJIOTHYECKOTO  O0pa30BaHUs, Haluyue NpagoOCO3HAHUs  SKOJIOTMYECKOH  KYJbTYpHI,
CcnocobnoCcmu cmasumy UEIN U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHUS MPOTPAMMBI IO OHMOJIOTHH JIOCTUTAIOTCS B €MHCTBE
y4eOHOM M BOCIUTATENbHON JAEATEIbHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMU POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMHU U TyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMM, NPUHATBIMU B
oOmiecTBe MpaBUjaMH U HOPMaMH MOBEACHUS M CIIOCOOCTBYIOT IpOIEccCaM CaMOIIO3HaHUS,
CaMOBOCIIMTaHMsI U CaMOpAa3BUTHs, Pa3BUTHs BHYTPEHHEW MO3ZMLMHU JIMYHOCTH, MATPUOTU3MA U
YBaXXCHHsI K 3aKOHY M IPaBOMOPSAKY, YEJIOBEKY TpyJa U CTaplieMy IOKOJIEHHIO, B3aUMHOIO
yBaKEHHs, OEpEeKHOr0  OTHOWIEHHS K  KyJbTypHOMY  HAacleOUI0 U TPaaULUsiM
MHOTOHAIIMOHAJIBHOTO Hapojaa Poccuiickon denepannn, NpUPOIE U OKPYKAIOIIEH cpeie.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS yueOHOro npeamera «bronorus» T0MKHbBI OTpaxarhb
TOTOBHOCTh U CIIOCOOHOCTH O0YyYaroluxcs pyKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEU
MO3UIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHMEHTAlMii, ITO3UTUBHBIX BHYTPEHHHX
yOEXKIEHUM, COOTBETCTBYIOLUIMX TPAAMIMOHHBIM IIEHHOCTSIM  POCCHICKOro oOliecTBa,
paciIMpeHHe >KU3HEHHOTO OIbITa M ONIBITA ACSATEIBHOCTH B IPOLIECCE PEau3allid OCHOBHBIX
HaIpaBJICHUN BOCTIUTATEIBHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOTr0 BOCIIUTAHMS

c(OpPMUPOBAHHOCTh TPAKJAHCKOM TMO3MLMK OOyyarolerocss Kak aKTHMBHOIO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOr0 00IIeCTBa;

OCO3HAaHHE CBOMX KOHCTHUTYLMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KCHHE 3aKOHA U
IIPABOIIOPSAJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOM AESITEIbHOCTH MIPHU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U MMO3HABATEIbHbIX 3371ay, BHIIIOJHEHUH OMOJIOTHUECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIIMI0 TI0 OTHOIICHHWIO K SIBICHUSIM
COBPEMEHHOM KHU3HH U OOBICHATH €€;

YyMEHHE YYMUThIBaTh B CBOMUX JICUCTBUSAX HEOOXOJAUMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHS JIIOJIEH ¢ pa3HbIMU YOSKICHUAMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COLIMAIbHBIM
MOJIOXKEHUEM;

TOTOBHOCTh K COTPYJHMYECTBY B TIPOLIECCE COBMECTHOTO BBIMIOJHEHUS Y4YEOHBIX,
MO3HABATENIbHBIX M UCCIENOBATENbCKUX 3a/lady, YBAXKUTEJIBHOIO OTHOLIEHUS K MHEHHIO
OIMIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIPOCOB OUOJIOTUYECKOTO CO/ICPIKAHMS;

TOTOBHOCTh K TYMaHUTapHON M BOJOHTEPCKOM NEATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHICKOM TpakIaHCKOW UIEHTUYHOCTH, MaTPUOTH3MA, YBAKCHHS
K CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepea PoauHOM, ropaoctu 3a cBOM Kpail, CBOIO
Ponuny, cBOH S3BIK U KYJIBTYPY, IPOLLIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;



[ICHHOCTHOE OTHOIIEHHE K NPUPOJHOMY HACIEAUI0O U TaMATHUKaM MPUPOIHI,
nocTkeHusiM Poccrnn B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CHOCOOHOCTh OLEHHMBATh BKJAJ POCCHUICKMX YUYEHBIX B CTAaHOBJICHHE U pa3BUTHE
OMOJIOTHY, TOHUMaHUSI 3HAYCHHSI OMOJIOTHY B TIO3HAHUH 3aKOHOB TPUPOJIBI, B )KU3HH YEIIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uaeiiHas  yOeXIEHHOCTh, TOTOBHOCTH K CHyKeHH0 u  3ammure OTtedecTra,
OTBETCTBEHHOCTB 32 €ro Cyb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHME AYXOBHBIX LIEHHOCTEH POCCHIICKOTr0 Hapo/a;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHIECKOTO TIOBEJICHUS;

CHOCOOHOCTh OIICHHMBATh CUTYAIUIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYACH
Ha MOpPaJbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaJla B IOCTPOEHUE YCTONUMBOro Oy IyIIIero;

OTBETCTBEHHOE OTHOIICHWE K CBOWM pOJUTENSIM, CO3IaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATHUS LIEHHOCTEH CeMeHHOM KM3HM B COOTBETCTBHM C TPATUIMIMU HAPOIOB
Poccuu;

4) 3cTeTHYeCKOr0 BOCIMTAHUS

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIIOUYAs SCTETHKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMaHHE YMOIMOHAIBHOTO BO3JICHCTBUS JKUBOH MPUPOJIBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPDQKEHHUIO B Pa3sHBIX BUAAX MCKYCCTBA, CTPEMJICHHE MPOSIBIISATH
KadecTBa TBOPYECKOH JTMIHOCTH;

S) ¢usmyeckoro BocmHUTaHUS, (POPMHUPOBAHUS  KYJIbTYPbl 3A0POBbA M
IMOIHOHAIBLHOTO JIArOMOJIYYHsI:

NOHUMAaHME U peanu3alys 3J0pOBOro 1 0e30macHoro oopasa *HU3HH (310pOBOE MUTAHUE,
COOITIO/ICHNE TUTUEHNYECKUX TPABWII U HOPM, COATAaHCHPOBAHHBIN PEKUM 3aHSATHHA M OT/bIXA,
perynsipHas (U3MuUEcKash aKTUBHOCTH), OEpPEKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (PM3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO;

NOHUMaHWE IIEHHOCTH NpPaBWI HWHAMBUIYAJIbHOTO M KOJUJICKTUBHOTO 0€30IacHOro
MIOBEJICHHSI B CUTYAIIHSIX, YTPOXKAIOIINX 3I0POBBIO M KH3HH JIFOICH;

OCO3HAHME IOCIECACTBUI M HENPHUATHUS BPEAHBIX MPUBBIUEK (YIOTPEOICHHS alKOTroJs,
HapKOTHUKOB, KYpEeHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HaHUE IEHHOCTH MacTepCTBa, TPYA0II00HE;

TOTOBHOCTb K  AKTUBHOW  JIEATENBHOCTH  TEXHOJOTMUECKOM M  COLHaIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATh, TUIAHUPOBATH M CaMOCTOSITEIBHO BBITIOJIHSTH
TaKyIo JIeTeIbHOCTh;

UHTEpeC K pa3indHbIM chepaM mpodecCHOHANBHOW JIeATEIFHOCTH, YMEHUE COBEPIIATh
OCO3HaHHBIN BbIOOp Oyay1eil mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTh U CITIOCOOHOCTH K 00pa30BaHUIO M caMOOOpa30BaHHUIO HA MPOTSHKEHUU BCEH
KU3HU;

7) IKOJIOTHYeCKOr0 BOCIIMTAHMS:

9KOJIOTHYECKH 11€JIecO00pa3Hoe OTHOILIEHHE K NPUPOJE KaK UCTOUYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBaHMUS,

MOBBIILICHHE YPOBHS HKOJOTHUECKOW KYJIBTYpBl: MPUOOPETEHHE OIbITa IJIAHUPOBAHUS
MIOCTYTIKOB ¥ OI[CHKHM WX BO3MOJKHBIX TTOCIICACTBUHN JIJISI OKPYXKAFOIIEH CpeJibl;

0CO3HaHME TTI00AILHOTO XapaKTepa SKOJIOTHYECKUX MPo0IeM U MyTel UX pelieHus;

CIOCOOHOCTH UCIIONIB30BaTh MpHoOpeTaeMble TP N3YYCHUN OMOJIOTUH 3HAHUS I YMEHHUSI
IPU pEIICeHUH MpoOJieM, CBA3aHHBIX C PAMOHAIBHBIM IPUPOAONOIL30BAHUEM (COONIO/ICHHE
NpaBWI TOBEJCHHUS B TPHPOJIC, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHSI B JKOCHCTEMaX,
OXpaHy BUJOB, 3KOCUCTEM, Onochepsl);



AaKTUBHOE HEINpPUATHE ACHCTBUM, NPUHOCIIIMUX BpEI OKPYXKAIOUIEH NMPUPOAHON cpene,
yMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMUYECKUE IMOCIEIACTBUS MpPeIIpPUHUMAEMbIX
JNEUCTBUN U IIPEAOTBPAIATh UX;

HaJIMYUE Pa3BUTOrO SKOJOTMYECKOrO MBIIUICHHS, SKOJIOTMYECKON KYyJIbTYpbI, OIbITa
JESATEIBHOCTH  3KOJIOTUYECKOW  HAINpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MO3HABATEJIbHON, KOMMYHMKAaTHBHOW M COLMAJIbHOW IpaKkTUKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKOMN AEATEIbHOCTU IKOJIOTMYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(OPMHPOBAHHOCTE MHPOBO33PEHUs, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M  OOIIECTBEHHOM TMpPaKkTUKU, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJHUKYJIBTYPHOM MHUPE;

COBEpUICHCTBOBAHMWE  SI3BIKOBOM W YHUTATENbCKOM  KyJbTypbl Kak  CpelcTBa
B3aMMOJEHCTBYS MEKIY JTHOABMH U ITO3HAHUS MUPA;

NOHUMaHUEe crneuu(UuK OMOJOTUM KaK HayKd, OCO3HaHMs €€ poiau B (OPMUPOBAHUU
palMOHAIBLHOTO HAyYHOT'O MBIIIJICHHS, CO3AaHNHU LIEJIOCTHOTO MPEJCTABICHUS 00 OKpY’KalolieM
MUpEe KaK O €IWHCTBE TMpUPOAbI, 4YeloBeKa M OOIIecTBa, B MO3HAHUM MPHUPOJIHBIX
3aKOHOMEPHOCTEH M pelIeHHH POoOIeM COXpaHEHHs IPHUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAUMMOCTH OWOJIOTUHU AJII COBPEMEHHOM LMBUIN3alUU: 00eCIeUeHUs
HOBOT'O YPOBHS Pa3BUTHUSl MEIHUIIMHBI, CO3JJaHHE MEPCHEKTHBHBIX OMOTEXHOJOTHMMH, CIIOCOOHBIX
pelarth pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, TIOMCKA MyTeH BBIXOJA U3 II00aNbHbIX
HKOJIOTHUECKUX MpoOsIeM U obecreueHus epexoia K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATBHOMY
UCIOJIb30BAaHUIO MIPUPOIHBIX PECYPCOB U (HOPMUPOBAHHIO HOBBIX CTAHAAPTOB JKU3HU;

3aWHTEPECOBAHHOCTh B MOJTYYEHUU OMOJOTMYECKHX 3HAHUHN B IIEIISAX MOBBIMICHUS OO0IIei
KyJbTYpbl, €CT€CTBEHHO-Hay4YHON TIpaMOTHOCTH, KaK COCTaBHOM YacTh (YHKIHUOHAJIHHOU
IpaMOTHOCTH 00y4arouuxcs, popMupyemMoit pu u3ydeHun OUoIoTuH;

MOHMMAaHHE CYIIHOCTH METOJOB MO3HAHMS, HCIOJb3yeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIIOJIb30BaTh IMOJyyaeMble 3HAHHUs MU aHaluM3a M OOBSICHEHHs SBJICHUMN
OKpY’KaIoIIeT0 MHpa M NPOUCXOASAIIMX B HEM H3MEHEHUH, yMEeHHE JelaTb O0OOCHOBAHHBIE
3aKJIIOYCHUSI HAa OCHOBE HAyYHBIX (DAKTOB M HMEIOIIMXCS JaHHBIX C IeNBI0 TOJTy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIFHO HCIOJb30BaTh OHOJOTMYECKUE 3HAHMSA JUIS pEIICHUS
po0JieM B peasibHBIX KU3HEHHBIX CUTYaIHsIX;

OCO3HAaHHE LIEHHOCTU HAyYHOW JEATEIBHOCTH, TOTOBHOCTh OCYLIECTBIISITh NPOEKTHYIO U
HCCIIEIOBATENbCKYIO e TeIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEPHIBHOMY OOpa30BaHHIO U caMOOOpa30BaHUIO, K
aKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUN 1O OHOJOTMM B COOTBETCTBUU C JKU3HEHHBIMHU
NOTPEOHOCTAMH.

METAINPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro mpenMmera «buonorus» BKIIOYAIOT:
3HAYMMble I8 (OPMHUPOBAHUS MHUPOBO33PECHUS  OOYYAIOUIUXCA  MEXAUCIUILIMHAPHBIC
(MexIpeMeTHbIE) OOlIeHaAYYHbIE TOHATHS, OTPAXKAIOIINE LEIOCTHOCTh HAyYHOUM KapTUHBI MUpa
U crenu(uKy METOJI0B MMO3HAHMSI, UCIIOJb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIeCTBO, SHEPIHs,
SIBJICHUE, TPOIECC, CHUCTeMa, HAay4HbIM (akT, MPUHIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClIeIOBaHHe, HaOJII0JEHUE, W3MEPEHUE, SKCIEPUMEHT W JAPYTrHe); YHUBEpCalbHbIE
yueOHbIe JeHCTBUS (TMO3HAaBaTeIbHbIE, KOMMYHHUKATHUBHbBIC, PETYJIATUBHBIE), oOecreunBarone
¢dopmupoBaHre (YHKIIMOHATBHONW I'PAaMOTHOCTH M COLMAIbHONW KOMIETEHIIMH O00YYarolIuXCs;
CIOCOOHOCTh o0yuaromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUIUTMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHUBEpCAlbHble y4yeOHbIE ACWCTBUS B IO3HABATEIbHON W
COIMAJIbHOM MPAaKTHUKE.



B pesynbrate u3yueHuss OWONOTMM Ha YPOBHE CpeIHEro oO0miero ooOpazoBaHUs Y
oOyyarorierocss OyayT copMUpOBaHBI MMO3HABATEIIbHBIC YHHBEPCAJIbHBIE YUeOHBIC ICHCTBUA,
KOMMYHHKATHBHBIC YHUBEpCAbHbIC Y4YEOHbIE MACUCTBUS, PETYISITHUBHBIE YHHUBEpCAIbHBIC
y4eOHBIC JCHCTBUS, COBMECTHAS JIEATCITLHOCTD.

MeTtanpeaMeTHble pe3ybTaThl OCBOCHHUS MPOTPaMMbl CPEIHEro 00Iero odpa3oBaHUs
JOJKHBI OTPaXKaTh:

OBJ1ajieHHe YHUBEPCAJIbHBIMU YUeOHBIMU NMMO3HABATEIbHBIMU J1eHCTBHAMM:

1) 6a3oBble JJOrMUecKue AecTBUS:

CaMOCTOSITENIEHO (POPMYTHPOBATh M AaKTyalIM3UPOBATH MpoOIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJIb30BaTh MpPU OCBOCHMM 3HAHUW NPUEMBI JIOTUYECKOrO0 MBIIUICHHS (aHAlu3a,
CHUHTE3a, CpaBHEHMs, KiacCHU(pUKAIMU, OOOOIICHMs), PACKpPhIBATH CMBICT OHOJOTHYECKHUX
MOHATUH (BBIACIATH UX XapaKTEPHbIEC TPU3HAKH, YCTAHABIMUBATH CBSI3U C JIPYTUMHU MOHATUAMH);

OTIPENIETIATh eI JCATEIHHOCTH, 3aJaBas TMapaMeTpbl U KPUTEPUU HUX JOCTIKCHHUSI,
COOTHOCHUTB PE3YyJIbTATHI ACATEIBHOCTU C MOCTABICHHBIMHU LICIISIMH;

UCIIOJIb30BaTh OMOJIOTUYECKHE TOHATUS JUIsl OOBsICHEHHsS ()aKTOB W SBJICHUN KUBOMU
MIPUPO/IBL;

CTPOUTH JIOTHYECKUE paCCyXJeHUs (MHIYKTUBHBIC, JETyKTUBHBIC, 110 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOJIBI U 3aKJTIOUCHUS;

MPUMEHSATh CXEMHO-MOJIETIbHBIE CPEICTBA JJIs MPEACTaBICHUS CYIIECTBEHHBIX CBSI3EH U
OTHONIEHUW B W3Y4YaeMbIX OMOJOTHYECKUX OOBEKTAX, a TAKXKe MPOTUBOPEUMM pPa3HOTO PoOja,
BBISIBJICHHBIX B PA3JTUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh IUJIaH pEIICHHWs TpoONeMbl ¢ YYETOM aHaM3a HMEIOIIUXCS
MaTepualbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JEATEIHLHOCTH, OIEHWBATh COOTBETCTBHE PE3YyJIbTATOB IIEJISIM,
OLICHUBATh PUCKHU MOCIEICTBUI IESITEIbHOCTH;

KOOPJIMHUPOBATh W BBHINIOJHATH PAOOTy B YCIOBHUSAX pPEATbHOTO, BUPTYAIBHOTO |
KOMOMHHPOBAHHOT'O B3aUMOICHCTBUS;

pPa3BUBATh KPEATHBHOE MBIIIUICHUE TIPU PEIICHUH )KM3HEHHBIX MPOOJIEM.

2) 0a30BbIe HccIe0BaTeIbCKHE 1eCTBUS:

BJIAJICTh HaBBIKAMHU y4€OHO-MCCIICIOBATEILCKON U MIPOEKTHON JEATEIHHOCTH, HAaBBIKAMH
paspeleHust mpobdIeM, CIOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSITENIbHOMY TIOUCKY METO/OB
perieHus MPaKTUYECKUX 3aJ1a4, MIPUMEHEHHUIO Pa3TUYHBIX METO/IOB ITO3HAHMSI,;

UCIIOJIb30BaTh PA3JMYHbIE BUIBl JEATEIBHOCTH M0 MOJYYEHHIO HOBOIO 3HAHUS, €ro
WHTEPIPETAINH, MPeoOpa30BaHUI0 M MPUMEHEHUIO B YUYE€OHBIX CHUTyaIlMsAX, B TOM YHCJIE TPH
CO3/IaHUU YUEOHBIX U COIMATBHBIX POEKTOB;

(bopMHpPOBaTh HAYYHBIM THUIT MBIIIUJICHUS, BJIaJICTh HAYYHON TEPMHUHOJIOTHUEH, KITFOUEBBIMHI
MOHATUSAMU U METOJAMU;

CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIE 3aJla4l B 0Opa30BATEIBHOW NEATEILHOCTH H
KU3HEHHBIX CUTYaIMSIX;

BBISIBIIATh TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3M W aKTyaJU3UpPOBATh 3aJady, BBIJIBUTATh
TUNOTE3y €€ pEeILICHUs, HAXOAUTh apryMEHThl /Jis JI0Ka3aTeJbCTBA CBOUX YTBEPKJCHUU,
3a/1aBaTh MapaMeTPhbl U KPUTEPUH PEIICHUS;

aQHAJIM3UPOBATh TMOJYUYEHHbIE B XOJI€ pELICHUs 3aJauyd pe3yJbTaTbl, KPUTHUYECKHU
OIICHUBATH WX JIOCTOBEPHOCThH, MPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISATh IICJICHAMPABIICHHBIN TMMOUCK TEPEHOCa CPENICTB M CIIOCOOOB JIEUCTBUS B
poeCCUOHATIBHYIO CPELY;

yMETh TIEPEHOCHUTHh 3HAHUS B TO3HABaTEIbHYI0 M  MPAKTHYECKYH0  OO0JacTH
KU3HENIEATEIbHOCTH;



YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIIBUTaTh HOBBIE HJIEW, Ipeajaratb OpPUTMHAIbHBIE MMOJAXOJbl U PEIICHUs, CTaBUTh
poOJIeMbl U 33J1a4u, IOMyCKAIOIIKe allbTepHATUBHbIE PEILICHHS.

3) pabora c unopmaunmeii:

OPHEHTUPOBATHCS B Pa3IMYHBIX MCTOYHMKAX MH(popManuu (Tekcre yueOHOro mocoodus,
HAy4YHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTUYECKUX CIIOBApsIX U CIPABOYHUKAX, KOMIIbIOTEPHBIX
06a3ax maHHBIX, B VIHTepHeTe), aHAMU3UPOBaTh HH(POPMALMIO Pa3IUYHBIX BHJIOB U (opM
MIpeICTaBICHMS], KPUTUUECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HEIPOTUBOPEUNBOCTH;

(dbopMynHpOBaTh 3amMpockl M NMPUMEHATh pa3jIMYHbIC METOABI MpPU IOHCKE U OTOOpe
Ouooruueckoi HHPopMaIul, HeoOX0IMMOM JIJIsl BHIITOJIHEHUS yUEOHbIX 3a/1ay;

npuoOpeTaTh OMBIT HCIOJIb30BAaHHUS MH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHUH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHMSI PA3TUUYHbIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAaJbHYIO (OpMY MpPEACTaBICHUS OHOJIOTUYECKON
uHpopMaluu (cxemsl, rpaduKy, JuarpamMmbl, TaOJUIbI, PUCYHKHU U JIPYTOe);

UCIIOJIb30BaTh HAy4YHBIH $3bIK B KAauecTBE CpPEJCTBA NpU paboTe ¢ OMOJIOTHYECKOM
uHpopMaluen: MPUMEHITh XUMUYECKUe, (U3NYECKne W MaTeMaTH4eCKHe 3HAKU M CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYpYy, HCIONb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKHE CPEACTBA HAIJISITHOCTH;

BJIAJICTh HABBIKAMM pAcCllO3HABaHMWS U 3aIIUTHl MHPOpPMaLUH, HHPOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBy1ageHne yHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUSIMH:

1) oOmenue:

OCYILECTBIIATh KOMMYHHUKAIIMH BO BCeX c(epax *KU3HM, aKTUBHO Y4acTBOBAaTh B JIHAJIOTeE
WIM JUCKYCCUM TIO CYIIECTBY 00cCykJIaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BbICKA3bIBaTh
CYKICHMsSI OTHOCHTEIBHO BBINOJIHEHMS NpEUIaraéMoi 3aJaudd, Y4YUThIBATb HHTEPECH U
COTJIACOBAHHOCTD MO3UIUI IPYTUX YUaCTHUKOB JHAIOra WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOasbHbIE CpeACTBAa OOIIEHUS, MOHMMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYallUl, YMETh CMSr4aTh KOHQJIUKTHI U
BECTH IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIlOcOOaMM OOIIEHUS M B3aUMOJEWUCTBHUS, TIOHUMAaTh HaMepeHUs
APYTUX JIO/IEH, MPOSBIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECEIHUKY U B KOPPEKTHOU (hopme
(bopMyIIHPOBATH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO M3J1araTh CBOIO TOYKY 3PEHHUS C HCIIOJIIB30BAHMEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHas 1eSITeJIbHOCTD:

MOHUMATh U HMCIIOJIH30BaTh MPEUMYyIIeCTBAa KOMaHIHOW U MHJIMBUIYaJbHOU paboThl MpU
peleHn OHOIOTHYecKOl MpoOeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHUS TPYIIOBBIX
(dbopM B3aMMOEHCTBYSI TPU pelIeHUH yueOHO! 3a1auH;

BBIOMpPATh TEMATHKY M METOJbl COBMECTHBIX JEHCTBHH C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH KakJ10T0 4JieHa KOJUIEKTHBA;

INPUHUMATh LEIM COBMECTHOW JEATEIBHOCTH, OpPraHU30BBIBATH M KOOPJAWHUPOBATH
JNEUCTBUSA TO €€ JOCTHKEHHUIO: COCTAaBIATh IJIAH ACHCTBHUH, paclpelesiaThb POJM C y4ETOM
MHEHHUH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboTHI;

OILICHMBATh Kaue€CTBO CBOETO BKJIa/la U KAXKIOr0 YYaCTHHKA KOMaH/bl B OOIINNA pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBbIE MPOEKTHI, OLIEHUBATh WJEU C MO3ULUU HOBHU3HBI, OPUTHHAIBLHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBIISATh TO3UTHBHOE CTPAaTErMYECKOEe TIIOBEACHHE B pPAa3IMYHBIX CHTyalHUsX,
IPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

OBiageHne YHMBEPCAJIbHBIMHU PeryisiTHBHBIMU J1CTBUSIMH:

1) camoopranusanus:



UCIIOJIb30BaTh OMOJIOTMYECKHUE 3HAHMS JUISL BBIBICHUS NOpOOJIeM M UX pEIIeHHUs B
KU3HEHHBIX U YUeOHBIX CUTYaLUsX;

BBIOMPATh HA OCHOBE OMOJIOTUUECKUX 3HAHUH 1IeJIEBbIE U CMBICIIOBBIC YCTAHOBKU B CBOMX
JNEUCTBHAX M MOCTYNKAX 0 OTHOWICHHIO K JKMBOW NPHUPOJAE, CBOEMY 3J0POBBIO M 30POBBIO
OKPY’KaIOILHKX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MMO3HABATEIbHYIO NEATEIBHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh M (OpPMYyJIHUpOBaTH COOCTBEHHBIC 3aJaud B O0Opa30BaTENIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYALMIX;

CaMOCTOSITENIbHO COCTABJIATh IUIaH PELICHUs MPOOIEMBI C YIETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEIIOYTEHUIH;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmupsATh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JINYHBIX MPEAIOYTEHHUI;

JieNaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHHE;

OLICHUBATbH MTPUOOPETEHHBIN OTBIT;

crocoOCTBOBaTh (OPMHUPOBAHUIO W TPOSIBICHUIO INUPOKOM 3SPYAMLUH B Pa3HBIX
o0acTsax 3HaHUH, OCTOSHHO MOBBIIIATH CBOI 00pa30BaTeIbHBIN U KYJIbTYpPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYallHsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJILTATOB LIETISM;

BJIa/IETh HAaBbIKaMU MO3HABATENIbHON pe(IeKCUU KaKk OCO3HAHMSI COBEPILIaEMbIX ACHCTBUIA
Y MBICIIMTENBHBIX MPOIECCOB, UX PE3YIbTaTOB M OCHOBAHUI, UCIIOIB30BAaTh NMPUEMBI pedieKCHn
JUIS OIICHKHU CUTYaI[uH, BBIOOpa BEPHOTO pELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEIICHUS T10 UX CHUKECHUIO;

IIPUHUMATh MOTUBBI U ApTYMEHTBI JPYTUX IPU aHAIU3€ PE3YIbTAaTOB JIEATEIbHOCTH;

3) npuHsATHE ce0s1 M APYrUX:

NPUHUMATH ceOsl, MOHUMasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX IIPU aHAIU3€ PE3YIbTAaTOB IEATEIBHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTH IOHUMATh MUP C MO3UIUH JPYroro YeaoBeka.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmMeTHbIe pe3ynbTaThl OCBOCHUS cojepkKaHMs ydeOHoro mpeamera «buonorus» Ha
yrIIyOJnEHHOM YPOBHE OpUEHTHPOBAHBI Ha obecnieueHne npoguiabHOro o0yueHust 00yJaromuxcs
ouonoruy. OHM BKJIIOYAIOT: cHenuduyeckue s OUOJIOTUM Hay4yHble 3HAHUS, YMEHHUS U
Croco0bl JICMCTBUH 1O OCBOCHMIO, WHTEpHpETalMd W MNpeoOpa3oBaHUIO 3HAHUM, BHIBI
NeSITeIbHOCTH TI0 TOJYYEHHIO HOBBIX 3HAHUM M HUX MPUMEHEHHMIO B Pa3IMYHBIX y4eOHBIX, a
TaK)K€ B pEAJIbHBIX )KU3HEHHBIX cUTyalnusx. [IpeameTHble pe3ysbTaThl IPEICTaBIECHbI 110 T0J1aM
U3YyYEHHUS.

[IpenmetHble pe3ynbTaThl OCBOCHMs yuyeOHoro mnpeamera «buomorus» B 10 kKnacce
JOJKHBI OTPaXkaTh:

c(OpMHPOBAHHOCT 3HAHUI O MECTE M POJIU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(GOpMUPOBAHUN E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B IO3HAHWU 3aKOHOB MPUPOIBI U
peleHny mpodeM paroHaIbHOTO IPUPOAOIOIL30BAHNUS, O BKJIAIe POCCUHCKUX U 3apyOekKHBIX
Y4€HBIX B pa3BUTHE OUOJIOTHH;

BJIaJICHUE CUCTEMOM OHMOJOrMYecKHX 3HaHWH, KOTOpas BKJIIOYAET: OCHOBOIOJAraroline
OMoNorMYecKkre TEePMUHBI W TMOHATUS (KU3Hb, KJIETKa, OpraHW3M, MeTabojHu3M, TOMEOcTas,
CaMOpETYJISILINS, CAMOBOCIIPOU3BEACHNUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
Oouonoruueckue Teopuu (kierouHas Tteopuss T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHas Teopusl HacleAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o neHTpax
MHOT000pa3usi U MPOUCXONKACHUS KYJIbTYPHBIX PAacTEHHI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NIEPBOTO MOKOJIEHMSI, PaCLIEIUIEHUs], YUCTOTHI FaMeT, HE3aBUCUMOT0 HacyenoBanus I'. Mennens,



TOMOJIOTMYECKUX PSAIOB B HacileACTBEeHHOW wu3sMeHunBoctn H. W. Basunosa), npuHIumsI
(KOMILJIEMEHTapHOCTH);

BJIaJICHHME OCHOBHBIMU METOJIaMH HAY4YHOT'O TIO3HAHUS, UCIIOJIb3YEMBIX B OMOJIOTHMYECKHX
UCCIIEIOBaHMX KHUBBIX 00BEKTOB (OMHCAHNE, U3MEPEHHE, HAOI0IeHUE, SKCTIEPUMEHT);

YMEHHE BBIJIENSTh CYLIECTBEHHBIE ITPU3HAKU: BUPYCOB, KJIETOK NPOKApUOT U 3YKApPHUOT,
OJITHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie OakTepui, rpubOB, pacTeHUH,
KUBOTHBIX U UYE€JIOBEKA, CTPOEHUS OPraHOB U CUCTEM OPraHOB PAaCTEHMH, )KMBOTHBIX, YEIIOBEKA,
MIPOLIECCOB  JKU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHUH, >KUBOTHBIX U
YeJIoBeKa, OMOJOrMYECKUX MPOLIECCOB: 0OMEHa BellecTB (METa0O0IN3M), IPEBPALLCHUST SHEPTHH,
Opo’keHHusl, aBTOTPOPHOTO0 M TeTepOTPO(PHOro TUMOB NMUTAHMS, POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, MeH03a, TaMeTOreHe3a, SMOPHOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, PAa3MHOXKECHHUS,
WHAMBUAYAIbHOTO pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJIEHMCTBHSI TI'€HOB, TeTepo3uca,
HCKYCCTBEHHOT'O 0TOOPA;

YMEHHE YCTaHaBJIMBAaTh B3aWMOCBSI3M MEXKIY OpraHOMJIAMHU KJIETKH M UX (QYHKIHUSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH U UX (PYHKIHUSAMH, MEXy OpraHaMH U CUCTEMaMH OpPraHoOB y
pacTeHMid, >KMBOTHBIX U 4YeJlOBeKa M UX (QYHKIUSAMH, MEXIy CHUCTEMamMH OpPraHOB M UX
(GYHKIMAMHU, MEXIy dTanaMd OOMEHa BEIIECTB, ATAalaMH KIETOYHOTO LHUKIA U >KU3HEHHBIX
LUKJIOB OPraHu3MOB, OJTalaMH SMOPHUOHAIILHOTO pa3BUTHS, TEHOTUIIOM M (PEHOTHUIIOM,
¢deHoTHnoM u (hakTopamMu cpeibl OOUTaHHUS;

YMEHHE BBISBIATh OTIMYUTEIbHBIEC MPU3HAKU JKHUBBIX CHCTEM, B TOM YHCJE PACTCHHIA,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJb30BaTh COOTBETCTBYIOUINE apryMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO
Y CUMBOJIMKY JJIS1 JOKa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATHUYECKUX TPYTIIL;

yMEHHE pelniarb OWOJIOTMYECKHE 3a/layM, BBIABIATH MPUUYUHHO-CIIEACTBEHHBIE CBS3H
MEXIy HCCIEAyeMbIMU OMOJIOTHYECKUMHU MpOIecCaMH M SBICHHUSMHM, JAeTaTh BBIBOJBI U
MIPOTHO3bl HA OCHOBAHHH IOJIyY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIMOIHATH JTaOOpaTOPHBIE U MpPaKTUYeCKHe paboThl, cOOMI0aTh MpaBUiIa NpU
pabote ¢ y4eOHBIM U JIa0OPaTOPHBIM 00OPYA0BAHHUEM;

YMEHHME BBIABUIATh THIIOTE3bl, IPOBEPATh MX JKCIHEPUMEHTAIbHBIMU CpEICTBaMH,
bopMynupys Ledb UCCIe0BaHuUs, aHAIM3UPOBATh MTOJIyYeHHbIE Pe3yJIbTaThl U JIEJIaTh BBIBO/IBI,

YMEHHE Yy4acTBOBATh B y4eOHO-HMCCIEI0BAaTEIbCKONH paboTe Mo OMOJIOTHH, SKOJOTHH U
MEIUINHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAY4YHBIX OOLIECTB, U MyOJUYHO MPEICTaBIATh
MOJIyYeHHBIE Pe3YJIbTaThl HA YUYEHUYECKUX KOH(pEPEHIHIX;

YMEHHE OIIeHMBAaTh JSTHYECKHE acCHeKThl COBPEMEHHBIX HCCIIEOBaHUM B o0jacTu
OMOJIOTUM W MEIUIMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIJIOJJOTBOPEHHE, HAIpaBlIEHHOE
M3MEHEHHE TeHOMa U CO3/JaHie TPAHCTEHHBIX OPIaHU3MOB);

YMEHHUE OCYIIECTBIIATH OCO3HAHHBIN BbIOOp Oyayiiei nmpodeccnoHanbHOM AeATeNbHOCTH
B o0Omactu OWOJIOTHMH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHH, CEJIbCKOIO XO35HCTBa,
MUILEBOM TNPOMBIIUIEHHOCTH, YIIyOJIATh TO3HABAaTENbHBIA WHTEpEC, HaNpaBJICHHbIM Ha
OCO3HaHHBIM BBIOOP COOTBETCTBYIOUIEH TmpodeccMd U MPOJOJKEHHE OHOJIOrMYECKOTo
00pa3oBaHMsl B OpPraHU3aLUAX CPETHETO MPOPECCHOHATBFHOTO U BBICILIEI0 00pa30BaHMUA.

[IpenMeTHble pe3yabTaThl OCBOeHUs yueOHoro npenmera «buonorus» B 11 kaacce
JOJKHBI OTPayKaTh!

c(OpMUPOBAHHOCTH 3HAHUN O MECTE M POJIM OHMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B IMO3HAHHUU 3aKOHOB
MIPUPOJIbI U PEUICHUH HKOJIOTUYECKUX MPOOJIEM YeIOBEUeCTBa, a TaKkKe B PELICHUH BOIPOCOB
palMOHATIBHOTO TMPHUPOJIONONb30BaHUs, U B (OPMUPOBAHMM IICHHOCTHOTO OTHOLICHHUSA K
MpUpoJie, OOIIECTBY, YEIOBEKY, O BKJIAJEC POCCUMCKUX M 3apyOCKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHY;

yYMEHHE BJIaJIETh CUCTEMOM OMOJIOTMYECKUX 3HAHHM, KOTOpas BKIIIOYAET OINpeNeeHUs U
NOHMMaHHE CYIIHOCTH OCHOBOIOJAraloMuX OWOJIOTUYECKUX TEPMHMHOB U TOHATHHA (BUJ,



sKocucTema, Ouocdepa), Ouonormueckue Teopun (3BodronoHHas Tteopus Y. JlapBuHa,
CUHTeTHYecKass Teopusi sBomoonnu), yderus (A. H. CeeproBa — o myTsSX M HaIlpaBJICHUSAX
sBomony, B.U. BepHanckoro — o 6uocdepe), 3akoHsl (reHeTuueckoro pasHoecus Jx. Xapau
un B. BaiinGepra, 3aponpimeBoro cxonactsa K. M. baspa), npaBuna (Mmunumyma lO. Jlubuxa,
HKOJIOTUUECKOM MUpPaMUbl SHEPrun), runoressl (runoresza «mupa PHK» V. I'unGepra);

YMEHHE BJa/J€Th OCHOBHBIMH METOJaMH HAy4HOTO II03HAHUS, MCIOJIb3YEeMbIMH B
OMOJIOTUYECKUX HCCIEJOBAHUAX JKUBBIX OOBEKTOB M DJKOCHUCTEM (ONMHMCaHHE, H3MEpEeHHE,
HaOJI0/IeHUe, SKCIIEPUMEHT), CIIOCOOaMU BBISBJICHUS U OLIEHKH aHTPONOTE€HHBIX M3MEHEHUN B
IIPUPOJIE;

YMEHHE BBIJIENATh CYIIECTBEHHbIE NPU3HAKU: BUIOB, OHMOTEOIEHO30B, HKOCHUCTEM H
ouocdepsl, CTAOMIM3UPYIOIIETO, MABIKYLIETO W pa3pbIBAIOIIErO €CTECTBEHHOIO OTOOpa,
AJIJIONIaTPUYECKOr0 U CUMIATPUYECKOr0 BUA000pA30BaHUs, BIUSHUS JBUKYIIUX CHII 3BOJTIOLUU
Ha TeHO(OH]| MOMYJIALUHU, MTPUCITIOCOOICHHOCTH OPraHU3MOB K Cpejie OOMTaHUs, YepeToBaHUs
HaIpPaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BEIIECTB U OTOKA YHEPTHH B SKOCUCTEMAX;

YMEHHME YCTAaHABIMBAThb B3aUMOCBSI3M MEX]y IPOLECCAMU DSBOJIOLHUH, ABMKYLIMMH
CHJIaMU aHTPONOreHe3a, KOMIIOHEHTaMH Pa3IUYHbIX SKOCHUCTEM M MPHUCIOCOOJICHUSIMH K HHUM
OpPraHHU3MOB;

YMEHHE BBISBIATh OTJIMYUTENIbHbIE TMPU3HAKU HKUBBIX CHCTEM, MPUCIOCOOIIEHHOCTD
BUJOB K cpeae oOuTaHHs, aOMOTHUYECKUX M OHMOTHYECKUX KOMIIOHEHTOB JKOCUCTEM,
B3alMOCBS3€il OPraHW3MOB B COOOIIECTBaX, aHTPOMOTCHHBIX U3MEHEHHM B dKOCHCTEMaxX CBOEH
MECTHOCTH;

YMEHHE UCIOJb30BaTh COOTBETCTBYIOUINE apryMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO
U CHMBOJMKY JUIl JOKa3aTeJIbCTBA POJCTBA OPraHM3MOB DPAa3HBIX CHUCTEMATHUYECKHX TpYII,
B3alMOCBSI3M OpPraHU3MOB M Cpefbl OOMTaHUs, €AMHCTBA UYEJIOBEYECKUX pac, HEOOXOIUMOCTU
COXpaHEHHUsT MHOTooOpa3usi BUJOB M 3KOCHCTEM KaK YCJOBHUS COCYIIECTBOBAHHUS MPHUPOIBI U
YeJI0BEYECTBA;

YMEHHE pellaTh OHOJOTWYECKHE 3aJaud, BBIABISATH NPUUYUHHO-CIICACTBEHHBIE CBS3U
MEXIy HCCIEeIyeMbIMU OHOJOTHYECKUMH TPOIleCCAaMM M SIBJICHUSMHM, [€laTh BBIBOABI U
IIPOrHO3bl HA OCHOBAHMH ITOJIyYE€HHBIX PE3YJIbTATOB;

yYMEHHE BBIMOJIHATH Ja00paTOpHble U MpakTUYeckue padboThl, coO0IaTh MpaBuiIa Mpu
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0OBAHUEM;

YMEHHE BBIABUTAaTh THIIOTE3bl, MPOBEPATh MX OJKCIHEPUMEHTAIbHBIMU CpEICTBaMH,
bopMyIHpys LeNIb UCCIIEI0BaHNS, aHATTM3UPOBATh MOJyYCHHbIE Pe3yJIbTAaThl U 1e€aTh BIBOIbI;

YMEHHE y4acTBOBAaTh B YUEOHO-HCCIIEOBATEIBCKON paboTe MO OMOJIOTHH, SKOJOTUU U
MeIUIMHEe, MPOBOAUMON Ha 0a3ze HIKOJBHBIX HAYYHBIX OOIIECTB, W MyOJIMYHO IMPEICTABIATH
MOJTy4YEHHBIE PE3YJIbTAaThl HA YUEHUYECKUX KOH(EPEeHIIMSIX;

YMEHHME OLIEHUBAaTh THUIOTE3bl W TEOPUM O INPOUCXOKIECHUU KHU3HHU, 4YEJIOBEKA U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIOco0ax MPEeAOTBpAllleHUsl TI0OaTbHBIX
W3MEHEeHu# B buocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOp OyayIied mpodecCHOHABHON NeITeTbHOCTH
B o0macTh OWOJOTMM, OKOJOTHUH, NPUPOAONOIB30BAHUSA, MEAMLMHBI, OHOTEXHOJOTHH,
MICUXOJIOTHH, BETEPUHAPUU, CEIbCKOTO XO34WCTBA, MHILEBON NPOMBIIUIEHHOCTH, YIIyOJATh
MIO3HABATENIbHBIM HMHTEpeC, HAIpPaBICHHbI Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLICH
npodeccun M MPOJOJKEHHE OHOJOrHYecKoro oOpa3oBaHMs B OpraHU3alUsAX CpEIHEro
po¢eCCHOHATBHOTO U BBICIIET0 00pa30BaHMUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Nenni/m | HammenoBanue | KosimuecTBo 4acoB
pasgenoB u teM | Bcer | Konrposn | [IpakTuu | DiaexkTpoHHbIe (HudpoBbIe) JesiTeJIbHOCTD YUHMTEJIS €
NPOrpaMMblI 0 bHbIE ecKue o0pa3oBaTejibHbIE PeCypPChl Y4€TOM NMPOrpaMMblI
padoTsI padoTnbI BOCIIUTAHHUSA HIKOJIbI
1 buonorus xak 1 POIII 10 kmacc -yCTaHOBJICHUE
HayKa https://resh.edu.ru/subject/5/10/ JIOBEPUTEITBHBIX OTHOIICHHIA
MDIII 10 xmacce MEXK]y TIeIarOrM4eCcKiuM
https://uchebnik.mos.ru/catalogue? pabOTHUKOM U
aliases=lesson_template.video lesson.video&su | oOyuarouumucs,
bject program_ids=31937341,31937278,359094 | ciocoOCTBYIOMINX
77&class_level ids=10,11 MTO3UTUBHOMY BOCIIPHUSITHIO
2 Kusnbie 2 POII 10 kmace oOyyaronuMucs TpeboBaHUN 1
CHCTEMBI U UX https://resh.edu.ru/subject/5/10/ MPOChO IMeIarornYecKoro
U3y4YeHue MBI 10 kmace paboTHUKA, TPUBIICYCHUIO UX
https://uchebnik.mos.ru/catalogue? BHUMaHUs K 00CyX/1aeMoii Ha
aliases=lesson_template,video lesson.video&su | ypoke uHpopmaiuu,
bject program ids=31937341,31937278.359094 | akTUBM3al\K IO3HABATEILHOM
77&class level ids=10,11 JIeSITCIIbHOCTH;
3 Buonorus 2 PDIII 10 xnacc - T00yKAeHHE 00yJarOIIMXCS
KIICTKH https://resh.edu.ru/subject/5/10/ COOJTFOIaTh HA YPOKE
MBI 10 kinace 0OLIEeNPUHSATHIE HOPMBI
https://uchebnik.mos.ru/catalogue? HOBEICHHMS, TIPABUIIA OOLIEHHS
aliases=lesson_template.video lesson.video&su | €O CTapmIuMu
bject_program_ids=31937341,31937278.,359094 | (negarorn4ecKuMu
77&class level ids=10.11 paboTHUKaMU) U
4 Xumuyeckas 10 POII 10 kmacc CBEPCTHUKAMU
OpraHu3ays https://resh.edu.ru/subject/5/10/ (00y4arOIMMHUCS ), TPUHIIMIIBI
KIICTKH MDIII 10 xmace Y4IeOHOM TUCITUTUTNHBI U

https://uchebnik.mos.ru/catalogue?
aliases=lesson_template.video lesson.video&su
bject program ids=31937341.31937278.359094

CaMOOpPraHn3alm;
- IPUBJICHCHUC BHUMAHUA
o6yqa10m1/1xc;1 K ICHHOCTHOMY



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/10/

77&class level ids=10.11

Ctpoenue u

byHKIIUU
KJIETKH

POII 10 knacc
https://resh.edu.ru/subject/5/10/
MOI 10 knacc
https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video lesson,video&su
bject program ids=31937341,31937278.359094

77&class level ids=10.11

OOMeH BEIIECTB
Y TIpeBpallcHue
JHEpPruu B
KIJIETKE

POII 10 knace
https://resh.edu.ru/subject/5/10/
MDBII 10 knacc
https://uchebnik.mos.ru/catalogue?

aliases=lesson_template.video lesson.video&su

bject program_ids=31937341,31937278.359094
77&class level ids=10.11

Hacnencrsenna
s ”HPOpManus
U peanu3anus eé
B KJICTKE

POII 10 knacc

https://resh.edu.ru/subject/5/10/

MOSII 10 knacc
https://uchebnik.mos.ru/catalogue?
aliases=lesson template.video lesson.video&su
bject program ids=31937341,31937278.359094
77&class level ids=10,11

Ku3ueHHBbIH
UK KIETKU

POII 10 knace

https://resh.edu.ru/subject/5/10/

MBI 10 kmace
https://uchebnik.mos.ru/catalogue?
aliases=lesson_template.video_lesson,video&su
bject program ids=31937341,31937278.359094
77&class level ids=10,11

Crpoenue u

byHKIUHA
OpraHU3MOB

17

POII 10 knacc

https://resh.edu.ru/subject/5/10/

MOII 10 knacc
https://uchebnik.mos.ru/catalogue?
aliases=lesson template.video lesson,video&su

acITIeKTy M3y4aeMbIX Ha ypoKax
SIBIICHU, OpTaHU3aIHs UX
paboThI ¢ mOTy4aeMoi Ha
YPOKE COLMAIBHO 3HAYUMOM
uHpopmanuei
—MHHIAMPOBAHKE e
00CY>KJICHUSI, BRICKAa3bIBAHUS
00yJarouMMHUCs CBOETO
MHEHHUS 110 €€ MOBOLY,
BBIPAaOOTKH CBOETO K HEH
OTHOLICHHUS;

- UCTIOJIh30BAHNE
BOCIIUTATEIHLHBIX
BO3MOHOCTEN COAEPKAHUS
y4eOHOTo npeMeTa yepes
JIEMOHCTPAIHIO 00YYaIOIIUMCS
IIPUMEPOB OTBETCTBEHHOTO,
IPakIaHCKOTO TIOBEICHHUS,
MIPOSIBJICHUS YETIOBEKOIIO0US 1
0OpOCEePACYHOCTH, Yepe3
1o100p COOTBETCTBYIOIIUX
TEKCTOB JJIsl YTEHUSI, 37124 JIJIs
pereHus, TpoOIeMHBIX
CUTYyalui JJsi 00CYKICHHS B
KJacce;

- MPUMEHEHHE Ha YPOKe
MHTEPAKTUBHBIX (hOpM paboTHI
¢ 00y4JarOIIMMHCS:
WHTEIJICKTYalIbHBIX UTP,
CTUMYJTUPYIOIINX
MO3HABATENIbLHYIO0 MOTHBAIIHIO
00yyJaronuxcs; JUCKyCCHUH,
KOTOpBIE JAl0T 00y4JatouImMes
BO3MOKHOCTB TPHOOPECTH



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11

bject program ids=31937341.31937278.359094

77&class level ids=10.11

10 Pazmuoxenue u 8 POII 10 kmace

pa3BUTHE https://resh.edu.ru/subject/5/10/

OpraHU3MOB MDOIII 10 knace
https://uchebnik.mos.ru/catalogue?
aliases=lesson_template.video lesson.video&su
bject program_ids=31937341,31937278,359094
77&class level ids=10.11

11 I'enetnka — 2 POIII 10 kmacc

HayKa O https://resh.edu.ru/subject/5/10/

HacJeICTBEHHOC MDIII 10 xmacce

TH U https://uchebnik.mos.ru/catalogue?

W3MEHYUBOCTH aliases=lesson template.video lesson.video&su

OpraHU3MOB bject program ids=31937341,31937278.359094
77&class_level ids=10,11

12 3aKOHOMEPHOCT 10 POUI 10 xnace

u https://resh.edu.ru/subject/5/10/

HACJIEJICTBEHHOC MBI 10 kmace

TH https://uchebnik.mos.ru/catalogue?
aliases=lesson_template.video_lesson,video&su
bject program ids=31937341,31937278.359094
77&class level ids=10.11

13 3aKOHOMEPHOCT 6 POUI 10 xnace
Y U3MEHYHUBOCTH https://resh.edu.ru/subject/5/10/
MBI 10 kmacc
https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video_lesson,video&su
bject program ids=31937341,31937278.359094
77&class level ids=10.11
14 I'enernka 3 PO 10 kmacc
YeloBeKa https://resh.edu.ru/subject/5/10/

MBI 10 knace
https://uchebnik.mos.ru/catalogue?

OTIBIT BEJICHUS
KOHCTPYKTUBHOTO

Jajora; rpymnrnoBoi paboThl
WM paboThl B apax, KOTOPbIE
ydaT KOMaHIHOH paboTte 1
B3aMMOJICICTBHIO C IPYTUMU
JETHMU;

- BKJIIOUEHHE B YPOK UTPOBBIX
POLEAYP, KOTOPIE OMOTAIOT
MOJIIEP’KATh MOTHUBALIUIO
o0yyJaromuxcs K MoJy4YeHHIO
3HAHWM, HalaKUBAHUIO
MO3UTUBHBIX MEKITUIHOCTHBIX
OTHOIICHHUH B KJjIacce,
MOMOTAIOT YCTaHOBIICHHUIO
JI0OpO’KeaTeTbHON
aTMocdepsl BO BpeMsl YPOKa;

- opranm3anus medcra
MOTHBHPOBAHHBIX H
SPYAUPOBAHHBIX
o0yJaronuxcs HaJ uX
HEYCIEeBAIOIIUMU
OJTHOKJIACCHUKAMH, JAFOIIETO
VM COLIMAJIbHO 3HAYUMBII
OTIBIT COTPYAHHYECTBA U
B3aMHOM ITOMOIIIY;

- HHULIUUPOBAHUE U
MOJJIEPIKKA
HCCIIE0BATENLCKOMN
JESITEIbBHOCTH 00yYaroIuxcs B
pamMKax peanu3aii UMU
WHAUBUAYAIbHbBIX U
IPYMIOBBIX
HCCIIeIOBATEeNbCKUX TPOEKTOB,



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11

aliases=lesson_template.video lesson.video&su | 4To JacT 00y4arommmcst

bject program ids=31937341,31937278.359094 | BO3MOKHOCTH MPUOOPECTH

77&class level ids=10.11 HABBIKM CAMOCTOSITETTLHOTO
15 Cenexkuus 4 POIII 10 kmacc peLIeHus] TEOPETUYECKON

OpPTaHU3MOB https://resh.edu.ru/subject/5/10/ po0OJIeMbl, TeHEPUPOBAHUS U
MDBHI 10 kimace odopmIIeHHs COOCTBEHHBIX
https://uchebnik.mos.ru/catalogue? UJCH, yBOXKUTEIHHOTO
aliases=lesson_template.video lesson.video&su | OTHOLIEHHS K 4y KHM HJIEAM,
bject program_ids=31937341,31937278.359094 | odopmieHHBIM B paboTax
77&class level ids=10,11 JIPYTUX UCCIIeIoBaTENEH,

16 buotexnonorus 5 POUI 10 knace HaBBIK MTyOJIMYHOTO

u https://resh.edu.ru/subject/5/10/ BBICTYTUICHHUSI TIEPE/T

CHHTETHYECKAS MDIII 10 knace ayIMTOpHeEN,

OHoJIorus https://uchebnik.mos.ru/catalogue? apryMEHTUPOBAHUS U
aliases=lesson_template,video_lesson,video&su | OTCTauBaHUsS CBOEH TOUKH
bject program ids=31937341.31937278.359094 | 3peHus.
77&class level ids=10.11

OBUIEE KOJIMYECTBO 102
YACOB I10

ITPOTPAMME



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11

TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
Nen/m | HaumenoBanue | KosimuecTBo yacoB DJieKTpoHHbIe (Hu(ppoBbie) | JlesiTeIbHOCTH YYUTEs C Y4eTOM
pa3nesioB 1 TeM | Bcero | Koutpousn | IlpakTudeck | o6pa3oBaTteiibHbIe pecypchl | IPOrpaMMbl BOCIMTAHUS HIKOJIbI
NMPOrpamMmbl ble padoThl | e padoThl
1 3apokaeHUE U 4 POIII 11 knace -YCTaHOBJICHUE JOBEPUTEIbHBIX
pasBuTHE https://resh.edu.ru/subject/ OTHOIICHUI MEXTy
SBOJIFOLIMOHHBIX 5/11/ MeIarorn4eckuM pabOTHUKOM U
IpeJICTaBICHUM MDOIII 11 knace 00y4arouMucs, ClocoOCTBYIOIINX
B OMOJIOTUHI https://uchebnik.mos.ru/ MO3UTUBHOMY BOCIIPUSATHIO
catalogue? oOyuarommMucs TpeOOBaHUN U
aliases=lesson_template,vide | mpocs0 meaaroruyeckoro
o_lesson,video&subject_prog | paboTHHKA, TPUBJICYCHUIO UX
ram_ids=31937341,3193727 | BHUMaHUs K 00CyX1aeMOI Ha ypoke
8,35909477&class level ids | ma(pOpMaINK, aKTHBU3AIIH
=10.11 MMO3HABATEILHOMN AeITENbLHOCTH;
2 MukposBoTIOIN 14 POHI 11 kmace - MOOY>KJIeHHEe 00YUaIOIUXCS
aueé https://resh.edu.ru/subject/ coOI0AaTh HA YPOKE
pe3yabTaThl S/11/ OOIIETIPUHSATHIE HOPMBI TIOBEICHMUSI,
MDOIII 11 knace npaBuia OOLIEHUs CO CTAPIIUMU
https://uchebnik.mos.ru/ (memarornueckuMu pabOTHUKAMH) U
catalogue? CBEpCTHUKAMH (00yJaroImuMucs),
aliases=lesson_template.vide | NPUHLMIIEI y4eOHOH TUCLUIUIMHBI U
o_lesson.video&subject prog | camoopraHusanuu,
ram_ids=31937341,3193727 | - NpuUBICYECHNE BHUMAHUA
8.35909477&class_level ids | oOyuaromuxcst K LEHHOCTHOMY
=10.11 aCMEeKTy U3y4aeMbIX Ha YpPOKax
3 Makpo3Boironu 6 POII 11 kmace SBJICHUH, OpraHu3anus ux paboTsl ¢
AU eé https://resh.edu.ru/subject/ NOJTy4aeMOM Ha yPOKE COLUAILHO
pe3yJIbTaThl 511/ 3HauYUMOM nH(popmManuen
MBI 11 xnacc —HMHULIMUPOBAHUE €€ 00CYXKICHUS,
https://uchebnik.mos.ru/ BBICKA3bIBAHUS 00YUYaIOIUMUCS
catalogue? CBOET0 MHEHUS 10 €€ TTOBOAY,
aliases=lesson_template,vide | BEIpaOOTKH CBOETO K HEH



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

o_lesson.video&subject_prog
ram_ids=31937341,3193727
8.35909477&class_level ids
=10.11

[Tpoucxoxaenu
€ Y pa3BUTHUE
JKU3HU Ha 3eMiie

15

POII 11 knace
https://resh.edu.ru/subject/
511/

MDII 11 xmacc

https://uchebnik.mos.ru/

catalogue?
aliases=lesson_template,vide

o_lesson,video&subject prog
ram_ids=31937341,3193727

8.35909477&class_level ids

=10.11

[IpoucxoxaeHu
¢ YyeJioBeKa —
AHTPOIOTECHE3

10

POII 11 kmacc
https://resh.edu.ru/subject/
SN/

MBI 11 knace
https://uchebnik.mos.ru/
catalogue?
aliases=lesson_template,vide
o_lesson.video&subject prog
ram_ids=31937341,3193727
8.35909477&class_level ids
=10.11

DKoHIorus —
HayKa o
B3aMMOOTHOIIIEH
USIX OPTaHU3MOB
u

POII 11 knacc
https://resh.edu.ru/subject/
511/

MDII 11 xmacc

https://uchebnik.mos.ru/

aliases=lesson_template.vide

HaJI0praHU3MEeH catalogue?
HBIX CUCTEM C
OKpYKaroIiei

o_lesson.video&subject prog

OTHOIIICHHS,
- MCIOJIb30BAHNE BOCTIUTATEIbHBIX
BO3MOKHOCTEH COJEpKaAHUA
y4eOHOTr0 MpeameTa yepes
JIEMOHCTPAIMIO 00YYaIOIIMCS
IIPUMEPOB OTBETCTBEHHOTO,
IPaXXIaHCKOTO MTOBECHMS,
MPOSIBIICHUS YEJIOBEKOIIO0US U
n00poCepIeYHOCTH, Yepe3 moa00p
COOTBETCTBYIOIINX TEKCTOB IS
YTEHUs, 3a]1a4 IS

pelieHus, IpoOJIEeMHBIX CUTYalUil
IUTst 00CYK/ICHUS B KIIACCE;

- IPUMEHEHHE Ha YPOKE
MHTEPAKTUBHBIX ()OpM pabOTHI C
00yJaroTUMUCS:
WHTEIJICKTYabHBIX U,
CTUMYJTUPYIOIINX
MO3HABATEJbHYIO MOTHBAIIUIO
00ydJaronuxcs; JUCKYCCHUH,
KOTOpBIE AT 00yYaIoIINMCs
BO3MOXKHOCTh MPUOOPECTH OMBIT
BEJICHUSI KOHCTPYKTUBHOTO
JTIaJIoTa; rpyNIoBoi paboThl WK
paboThI B apax, KOTOpbIE ydaT
KOMaHJTHOH paboTe 1
B3aUMO/JICHCTBHIO C IPYTUMH
JIEThbMU;

- BKJIIOYEHHE B YPOK UTPOBBIX
IpoLeayp, KOTOPbIE TOMOTAOT
HOJ/IeP’KaTh MOTHBALIHIO
00y4aromuxcst K MOTy4eHHIO
3HAHUH, HalaKUBaHUIO
MO3UTUBHBIX MEKJIMYHOCTHBIX



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11

cpenoi

ram_ids=31937341,3193727
8.35909477&class_level ids
=10.11

OpraHusMsbl 1
cpena oOuTaHus

POIII 11 xmacc
https://resh.edu.ru/subject/
511/

MBI 11 kmace
https://uchebnik.mos.ru/
catalogue?
aliases=lesson_template,vide
o_lesson.video&subject prog
ram_ids=31937341.3193727
8.35909477&class_level ids
=10.11

DKonorus
BUJIOB U
MOMYJISNAN

POII 11 knace
https://resh.edu.ru/subject/
511/

MDII 11 xmacc

https://uchebnik.mos.ru/
catalogue?

aliases=lesson_template.vide
o_lesson,video&subject_prog

ram ids=31937341.3193727
8,.35909477&class level ids
=10,11

DKonorus
COOOIIIECTB.
DKOoJIOTHYECKHUE
CUCTEMBI

12

POIII 11 xnmacc
https://resh.edu.ru/subject/
511/

MOI 11 knacc
https://uchebnik.mos.ru/

catalogue?
aliases=lesson_template,vide

o_lesson.video&subject prog
ram_ids=31937341,3193727

OTHOIIIEHHH B KJ1acce, TOMOTraroT
YCTaHOBJICHHIO 100pOKeIaTeNbHOM
aTMocdepsl BO BpeMsl YPOKa,

- opranm3anus medcra
MOTHUBUPOBAHHBIX U
SPYAUPOBAHHBIX O0YUaAOLIUXCS

HaJ UX HEYCIEBAIOIINMHU
OJIHOKJIACCHUKAaMHU, JAIOLIET0 UM
COLMAIIBHO 3HAYUMBIU OIIBIT
COTPYIHUYECTBA U B3aUMHOM
MOMOIIIY;

- UTHUIIMMPOBAHKE U MOJAEPIKKA
HCCJIEI0BATENbCKOM IeATETbHOCTH
00y4aroluxcsi B paMKax peann3aiiu
MMU UHJUBUIYAIbHBIX U TPYIIIOBBIX
HCCJIEI0BATENBCKUX IPOEKTOB, YTO
JAcT 00yJaromuMes

BO3MOXKHOCTh MPUOOPECTH HABBIKU
CaMOCTOSITEJIBHOTO pelIeHUs
TEOPETHUECKOU MPOOIIEMBI,
TeHepUPOBAHUS U 0OPOPMIICHUS
COOCTBEHHBIX UJIEH, YBaXKUTEIHHOTO
OTHOILIEHUS K Uy KUM UACSIM,

0o OpMIIEHHBIM B paboTax Apyrux
HCCIIeIoBaTeIeH,

HaBBIK MyOJIMYHOTO BBICTYTIJICHUS
nepes ay JuTOpUEH,
apryMEHTHUPOBAHUS U OTCTAMBAHUS
CBOEH TOYKH 3pPECHUSL.



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11

8.35909477&class_level ids
=10.11

10

buocdepa —
rjio0agpHas
DKOCHUCTEMA

POII 11 knace
https://resh.edu.ru/subject/
511/

MDII 11 xmacc

https://uchebnik.mos.ru/
catalogue?

aliases=lesson_template.vide
o_lesson,video&subject prog

ram_ids=31937341,3193727
8.35909477&class_level ids
=10.11

11

YenoBek u
OKpYyXKarolas
cpena

POIII 11 kmacc
https://resh.edu.ru/subject/
SN/

MBI 11 knace
https://uchebnik.mos.ru/
catalogue?
aliases=lesson_template,vide
o_lesson,video&subject prog
ram_ids=31937341.,3193727
8.35909477&class_level ids
=10.11

OBILIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

99



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11

ITOYPOYHOE IIJIAHUPOBAHUE
10 KVIIACC

KoaunuyecTBO 4acoB

Kont
Tema ypoka Beer om,ml,)l IpakTn JieKkTpoHHbIE HU(POBHIE 00pa3zoBaTeIbHbIE
o e YyecKue PeCypcChbl
pador | paboThI
bl
1. OO6mas 6uomnorusi. VYpoxk "buosorus - Hayka 0 xKUBOU npupojae"
buonornueckue Hayku 1 (PDII)
https://resh.edu.ru/subject/lesson/3827/start/1189
40/
2. buonoruueckue VYpoxk "Hauano opranuueckoi 3Boaronun"
CUCTEMBI U IPOLECCHI. 1 (MD1)
https://uchebnik.mos.ru/material view/atomic_o
bjects/11002477?menuReferrer=catalogue
3. OcHoBHbIE CBOCTBa VYpok "Opranu3zaiys 6M0JIOrHYECKUX CUCTEM.
KHU3HU. YPOBHH PaznooOpa3ue 6MONIOrMuecKux CUCTEM U
OpraHM3aliM KUBOU 1 npoueccos" (MOI)
MaTepHH https://uchebnik.mos.ru/material view/atomic_o
bjects/9774728?menuReferrer=catalogue
4. Meronsl VYpoxk "lluronorus — Hayka o kierke. Knerounas
OMOJIOTHYECKUX Teopust. HememOpaHHbIe OpraHou bl KJIeTKH"
HCCIIEI0BAaHUN 1 (POLI)
https://resh.edu.ru/subject/lesson/5383/start/1533
71/
5. HUcropus uzyuenus Buneo "McTopus 1 MeTO/IbI U3yUEHUS KIETKH.
kietku. Knerounas CospemenHas kierounas Teopus” (MOII)
1 . . . .
Teopust https://uchebnik.mos.ru/material view/atomic o
bjects/11841855?menuReferrer=catalogue
6. Jlabopartopnas pabora
gziTSIEIe) _]?:II——IIZII; " Ypok "XI/IMI/I‘I.CCKI/II\/JI CcoCTaB KJ"IGTKI/‘I" (MSH.[)
KUBOTHON KIOTKH B CBeTe 1 1 h‘Ftps://uchebmk.mos.m/materlaliwew/atomlcio
. bjects/7410824?menuReferrer=catalogue
OCHOBHBIX ITOJIOXKEHUH
KJIETOYHOUN TEOPHH.
7. MouneKyysipHbII VYpok "MunepaibHble BEIIECTBA U UX POJIb B
YPOBEHbB KHM3HH U €T0 1 xKu3HenesTenpHocTy kietku" (MOL)
0COOEHHOCTH https://uchebnik.mos.ru/material view/atomic o
bjects/7525709?menuReferrer=catalogue
8. XuMHueckuit cocTaB VYpok "Oprannyeckue BemiecTa. benku.
KJIETKH 1 3nauenue OenkoB" (MOII)
https://uchebnik.mos.ru/material view/atomic_o
bjects/7433826?menuReferrer=catalogue
9. benku. Ctpoenue u VYpoxk "®ynkuuu 6enkos" (MIIII)
OHoNIOrHYeCcKoe 3HAYCHHE 1 https://uchebnik.mos.ru/material view/atomic_o

bjects/7503404?menuReferrer=catalogue

10.JIaboparopHas pabora
No2 «BrisiBnenue
aKTUBHOCTH (pepMeHTa

Ypok "Heopranuueckue coeTMHEHHS KICTKH.
YrieBoas! ¥ TUNUABL. Perynspabie u
Heperysspabie onononumepsr” (POII)




KaTajia3bD»

https://resh.edu.ru/subject/lesson/5397/start/2838
70/

11. benku u ux 3Ha4YeHUE

Ypok "Opranndeckue BemecTa: OCIKH |
HYKJIEMHOBBIE KUCIIOTHI, U UX 3HaueHue. ATD"
(POILIL)
https://resh.edu.ru/subject/lesson/3840/start/1630
96/

12.VYrmeBoas! ¥ JTUOU G

Ypox "JIunmuaer" (MOII)

https://uchebnik.mos.ru/material view/atomic o
bjects/9841042?menuReferrer=catalogue

13. HyknennoBblie
kucnotel. CTpoeHue u
byskmn JIHK

VYpok "Crpoenue u pynkuuu ATO" (MDIIII)

https://uchebnik.mos.ru/material view/atomic o
bjects/7503300?menuReferrer=catalogue

14.Ctpoenne u pyHKIHH
PHK

VYpoxk "Uctopus cTaHOBIEHUS U Pa3BUTHS
reHetuku" (MOILII)
https://uchebnik.mos.ru/material view/atomic o
bjects/10810360?menuReferrer=catalogue

15.3Hauenne B KIETKE
ATOD

VYpox "LuTtonorust, Mmetoasl nuronoruu. Kinerka
- CTPYKTYpHas U (yHKLUMOHAIbHAS AUHULIA
opranusma. Poip KJI€TOYHON TEOpHH B
CTaHOBJIEHUU COBPEMEHHOMN
€CTeCTBEHHOHay4YyHOU KapTuHbI Mupa" (MOLI)

https://uchebnik.mos.ru/material view/atomic_o
bjects/7433913?menuReferrer=catalogue

16.11poBepounas pabora
«XHMMHUUYECKHI COCTaB
KJICTKI

Buneo "KneTka kak 11eJ10CTHAS KUBasi CUCTEMA.
OO6mre mpu3HaKku KJIeToK. THITBI KIeTOK"
(MDIII)

https://uchebnik.mos.ru/material view/atomic_o
bjects/11841871?menuReferrer=catalogue

17.1luTonorusa — Hayka o
kineTke. OCHOBHEIE
TIOJIOKEHUS KIICTOYHOM
TEOPUHU

Ypok "Crpoenune kinetku. Kiierounas
MemOpana" (MOIII)
https://uchebnik.mos.ru/material_view/atomic_o
bjects/7503322?menuReferrer=catalogue

18. CtpoeHue kineTok
9YKapHOT

VYpoxk "[lna3maruueckas memOpana" (MOIII)

https://uchebnik.mos.ru/material view/lesson_te
mplates/2169803 ?menuReferrer=catalogue

19.Jlaboparopnas pabora
Ne 3 « HabGmronenue
IUIa3MOJn3a U
JETUTa3MOJIN3a B KIIETKAX
SMHJIEPMHUCA JTyKa»

VYpok "MemOpaHHbIe OpraHOU bl KIETKH. Spo.
[Tpokapuots! u aykapuotsl" (POLL)
https://resh.edu.ru/subject/lesson/3847/start/8616
/

20.Crpoenue u QpyHKIHH
MeMOpaHbI

VYpok " Knerounas crenka. Jlabopatopnas
pabota "M3y4yeHue miazMonn3a u AeTia3mMolin3a
B pactutenbHoi kiaeTke"" (MOII)

https://uchebnik.mos.ru/material view/atomic o
bjects/9883449?menuReferrer=catalogue

21.CrpykTypa U GyHKIUH
MeMOpaHHBIX OPTraHOHI0B

VYpox "Crpoenue u GyHKIUN HEMEMOPAHHBIX
opranouoB kinetku" (MOII)

https://uchebnik.mos.ru/material view/atomic_o
bjects/9940898?menuReferrer=catalogue




22. 5 npo, cTpoeHue u
byHKIHSA

Ypox "Aapo" (MIL)
https://uchebnik.mos.ru/material_view/atomic_o
bjects/9955370?menuReferrer=catalogue

23. XpoMOCOMBI, UX
CTPYKTypa ¥ QyHKIIMA

VYpok "KneTku npokapuoT u 3yKapHuor.
OCHOBHBIE YaCTH U OPraHOU[IbI KJIETKH, UX
ctpoenue u pyHkun. CTpoeHne U GpyHKIUHN
xpomocom" (MDIII)

https://uchebnik.mos.ru/material view/atomic o
bjects/7433992?menuReferrer=catalogue

24.Ctpykrypa v PyHKITUH
HEMEeMOpPaHHBIX
OpPTaHOH/IOB

Ypoxk "Crpoenne u pynakmuun ATO" (MIIII)

https://uchebnik.mos.ru/material view/atomic_o
bjects/7503300?menuR eferrer=catalogue

25.Crpoenue TpuOHON
KJIETKU

VYpok «Crpoenne kinetku» (MILL)

https://uchebnik.mos.ru/material _view/atomic_o
bjects/8542464?menuReferrer=catalogue

26.Tunoressl 0
MIPOUCXOKACHUN
3YKAPUOTUYECKOU KIETKH

VYpox "depmentst" (MIIL)
https://uchebnik.mos.ru/material view/atomic o
bjects/10008877?menuReferrer=catalogue

27.CTpoeHHE KIETKU
MPOKAPUOT

Ypox «MHoroo6paszue kietok. Kierku
npokapuo» (MOIII)

https://uchebnik.mos.ru/material view/atomic o
bjects/7774112?menuReferrer=catalogue

28.Bupychl — HEKJIeTOUHAas
dhopma KU3HH

Ypok "Heknetounsie GopMbl )KU3HU — BUPYCHI"
(MDI)

https://uchebnik.mos.ru/material view/atomic_o
bjects/10426216?menuReferrer=catalogue

29.060061mmeHne M0 TEME
"Crpoenue kinetrku"

Buneo "OT )XMBOTHOTO K YEJIOBEKY- IYTh
Bupyca" (MDIL)
https://uchebnik.mos.ru/material_view/atomic_o
bjects/7721459?menuReferrer=catalogue

30.KontponpsHas pabora
o teme "CrpoeHue
KJIETKH"

VYpok "ObecrneueHue KIeToK SHepruen
BCJIE/ICTBUE OKUCIIEHUS OPTraHUYECKHUX BEIIECTB.
Nmukomuz" (ML)

https://uchebnik.mos.ru/material view/atomic o
bjects/10040979?menuR eferrer=catalogue

31.Pabora Hajg omuOKamu.
OOMEH BEIECTB B KIIETKE

Buneo "AccuMuisnug U JUCCUMUIAIUSA — ABE
CTOPOHBI €IMHOTO TIpoIiecca MeTaboIu3Ma.
Tunsl oOMeHa BemiecTB. Poib pepmeHTOB B
obmene Bemect" (MOIII)

https://uchebnik.mos.ru/material view/atomic_o
bjects/11848746?menuReferrer=catalogue

32. ®orocunTte3. XUMU3M
npoiiecca

VYpox "AcCuMUIISAIUSA U JUCCUMUTISIINS — JBE
cToponbl oOmMeHa BemecT" (MOIII)

https://uchebnik.mos.ru/material view/atomic o
bjects/994082 1 ?menuReferrer=catalogue

33.3HaueHue B Npupojie
dboTocuHTE3a

Ypox "ABrorpodHoe nutanue. Porocunres"”
(MDBII)

https://uchebnik.mos.ru/material view/atomic_o
bjects/7541788?menuReferrer=catalogue



https://uchebnik.mos.ru/material_view/atomic_objects/7774112?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7774112?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8542464?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8542464?menuReferrer=catalogue

34. XeMOCHHTES

Vpok "Xemocunte3" (MILL)
https://uchebnik.mos.ru/material_view/lesson_te
mplates/1978303?menuReferrer=catalogue

35.DHepreTuyeckuit
0OMEH B KJIETKE

VYpok "Oneprernueckuii oomen" (MOILI)
https://uchebnik.mos.ru/material view/atomic_o
bjects/7547318?menuReferrer=catalogue

36.buocunres Oenka

Ypok "buocunres 6enkoB. Tpancnsuus"
(MDII)

https://uchebnik.mos.ru/material view/atomic o
bjects/10288933 ?menuReferrer=catalogue

37.Ponb ¢pepMeHTOB B

VYpok "®epments" (M)

OHMOJIOTHYE CKIX https://uchebnik.mos.ru/material view/atomic o
poLeccax. bjects/10008877?menuReferrer=catalogue

38.Pemenue 3ama4 o
TEME

VYpox "Perynsuusi TpaHCKPUIILIMU U
tpancsiuu" (M)
https://uchebnik.mos.ru/material view/atomic o
bjects/10274242?menuReferrer=catalogue

39.Pemenune 3aa4 1o
TEME

40.bpoxxeHue U JpIXaHue

VYpox "ObmeH BemiecTB: (POTOCHHTE3 U
ounonoruyeckoe okuciaeHue. (I TMKoIN3 1 UK
Kpe6ca)" (POII)
https://resh.edu.ru/subject/lesson/3917/start/4677
7/

41.00001IeHne 1Mo TeEMe
«buoxumuueckue
HpOHeCCI)I B KJICTKE»

42.KonrtponpHasi pabora
«buoxumMmnueckue
TIPOIIECCHI B KIIETKE)

VYpok "buoTtexHonorus Kak oTpaciib
npomeinuieHHOCTH." (MOII)

https://uchebnik.mos.ru/material view/atomic o
bjects/10409804?menuReferrer=catalogue

43.Pabora HaJ OMIMOKaMU.
Knetounsrii ik

VYpoxk "Xuznennslit nukn kiaetku" (MOL)

https://uchebnik.mos.ru/material _view/atomic_o
bjects/7540723?menuReferrer=catalogue

44. MaTpu4HbIil CUHTE3
JIHK

Ypok "Marpuunsriii cuare3 JJTHK" (MOII)

https://uchebnik.mos.ru/material view/atomic_o
bjects/11135515?menuReferrer=catalogue

45. Jlenenue KICTKHU:
MHTO3

Vpoxk "Jlenenue knetku. KieTouHbIid UK.
MuTto3 u Meiio3. OOpa3zoBaHUE MOJTOBBIX KIETOK
y )KUBOTHBIX 1 pacTenuid" (POLL)
https://resh.edu.ru/subject/lesson/3927/start/1058
95/

46.Mwuto3. JlaGopaTtopHas
pabora Ne 4
«MccnenoBanue ¢a3
MHUTO32»

Buneo "KieTka kak 11eJ10CTHAS )KUBasi CUCTEMA.
OO6me npu3Haku KJIeToK. TUrbl KieTok"
(MDBIII)

https://uchebnik.mos.ru/material view/atomic_o
bjects/11841871?menuReferrer=catalogue

47.Metios -
PEAYKIIMOHHOE JIeTIEHUE

VYpok " Xpomocombl. XpOMOCOMHBIH Habop
kietku. JlaboparopHas pabota "M3yueHue
XPOMOCOM Ha FOTOBBIX MUKpompenaparax""
(MDB1I)
https://uchebnik.mos.ru/material_view/atomic_o
bjects/10223303?menuReferrer=catalogue



https://uchebnik.mos.ru/material_view/atomic_objects/10008877?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10008877?menuReferrer=catalogue

48.CpaBHUTEIbHAS
XapaKTePUCTHKA
npoueccos. Pemenue
OMOJOTUYECKHX 3a/1a4

Ypok «Meiio3. 3nauenue meiroza» (ML)

https://uchebnik.mos.ru/material view/lesson_te
mplates/2115848?menuReferrer=catalogue

49 Pemenue
OHUOJIOTMYECKUX 3a70a4

Ypoxk "JlabopaTopnast pabota "OcobeHHOCTH
CTPOCHUS PACTECHUHN Pa3TUIHBIX MECT
oburanms"" (MOII)

https://uchebnik.mos.ru/material view/atomic o
bjects/11296119?menuReferrer=catalogue

50.0000111€H1E IO TEME
«KW3HEeHHbIN UK
KIIETKHU

VYpoxk "KiieTkr B MHOTOKJIETOUHOM OpraHu3MeE.
Txanu u opranst" (MOI)
https://uchebnik.mos.ru/material_view/atomic_o
bjects/10304547?menuReferrer=catalogue

51.0Opranusm kak eauHoe
enoe

VYpok "Opranusm eanHOe 1eToe.
KuznenestenbHocTh opranuzma’ (MOIII)

https://uchebnik.mos.ru/material view/atomic o
bjects/7524761?menuReferrer=catalogue

52. Tkanu. MHorooGpasue
TKaHEH PaCTEHUI U
YKUBOTHBIX

VYpoxk "KiileTkr B MHOTOKJIETOUHOM OpraHu3Me.
Tkanu u opransl." (MOLII)
https://uchebnik.mos.ru/material view/atomic_o
bjects/10297776?menuReferrer=catalogue

53.Omopa Tena
OpraHU3MOB

VYpox "Onopa Tena u IBUKEHUE OpPraHu3MoB."
(MDII)

https://uchebnik.mos.ru/material view/atomic o
bjects/10288090?menuR eferrer=catalogue

54. JIBukeHue OpraHu3MOB

VYpoxk "Onopa Tena u JBUKEHUE OPraHU3MOB"
(MDI)

https://uchebnik.mos.ru/material view/atomic_o
bjects/10304477?menuReferrer=catalogue

55.1lntanne OpraHu3MoB

VYpoxk "[Ilutanvie u 1pIXxaHWe OPraHU3MOB. "
(M3III)
https://uchebnik.mos.ru/material_view/atomic_o
bjects/10281663?menuReferrer=catalogue

56. JIpixaHue opraHu3MOB

VYpok "llutanue u apixanue opraausmoB. Yacte
2" (MBI)

https://uchebnik.mos.ru/material_view/atomic_o
bjects/10279756?menuReferrer=catalogue

57. TpancnopT BELIECTB y
OpraHu3MOB

58.Boinenenue y
OpraHWU3MOB

VYpox " TpaHncnopT U BBIJICTICHHE Y OPTaHU3MOB.
" (MDL)

https://uchebnik.mos.ru/material view/atomic o
bjects/10400329?menuReferrer=catalogue

59.3amura y opraHu3zmMoB

VYpoxk "TpaHcnoOpT U BbIJEIEHHUE Y OPTAaHU3MOB.
Yacrs 2" (MDI)
https://uchebnik.mos.ru/material view/atomic o
bjects/10409723?menuReferrer=catalogue

60. PazapaxxumocTs u
perynsinust GyHKIMMA

Yok «Pa3pakuMoCTh U PETyJsus y
opranusmoB.» (MOLI)

https://uchebnik.mos.ru/material view/atomic_o
bjects/10452998?menuReferrer=catalogue

61. DopMbl pa3MHOXKEHHUS

VYpok "becnonoe 1 Noj0Boe pa3MHOKEHUE.



https://uchebnik.mos.ru/material_view/atomic_objects/10452998?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10452998?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2115848?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2115848?menuReferrer=catalogue

OpraHnu3mMoB

JKv3HeHHbIE IMKIIBI pa3HBIX TPy OPraHu3MoB"
(POLI)
https://resh.edu.ru/subject/lesson/5359/start/2709
99/

62.1'ameToreHes y
KUBOTHBIX. OCOOCHHOCTU
CTPOEHHE MOJOBBIX KJIETOK

Ypok «I"ameTorenes y »uBOTHBIX» (MOIII)

https://uchebnik.mos.ru/material view/atomic o
bjects/10304642?menuReferrer=catalogue

63.Pa3ButHe M0JI0BEIX
KJIETOK Y PaCTCHUM

64. O1mI010TBOPEHHUE.
Oco0eHHOCTH TIpolecca

VYpok «Pa3BuTre nojaoBbIX KIETOK U
OITO0OTBOPEHUE Y pacTeHuin»y (MOII)

https://uchebnik.mos.ru/material view/lesson_te
mplates/2063490?menuReferrer=catalogue

65.OMOpHoOHaTBEHOE
pa3BuTHE

Ypok «OHTOTreHe3. DMOPHOHAIBHOE Pa3BUTHE
opranusma.» (POII)
https://resh.edu.ru/subject/lesson/5630/start/1329
20/

66.PocT u pa3Butue
KHUBOTHBIX

VYpok "Poct u pa3Butue opranuzmon" (MOILI)

https://uchebnik.mos.ru/material view/atomic_o
bjects/7490396?menuReferrer=catalogue

67.Poct u pa3zButue
pacTeHuit

VYpox " [ToctrambOpuonansHoe pazsurue. [Ipsimoe
pazsutue" (MOII)

https://uchebnik.mos.ru/material view/atomic o
bjects/10456490?menuReferrer=catalogue

68. )Kn3HeHHbIe TUKIbI
KUBBIX OPTAaHU3MOB

Ypok "T"amerorenes y xuBoTHbIX" (ML)
https://uchebnik.mos.ru/material_view/atomic_o
bjects/10304642?menuReferrer=catalogue

69. Pemienune
OUOJIOTMYECKUX 3a1a4 10
TEME

Ypok «Meitoz» (MDIII)

https://uchebnik.mos.ru/material view/lesson_te
mplates/1976992?menuReferrer=catalogue

70.KontponbHast pabora
teme "Oprann3MeHHbII
YPOBEHb JKU3HH"

Ypok «YpOBHU OpraHu3aluy KUBON MaTEPUID)
(MBII)

https://uchebnik.mos.ru/material view/atomic_o
bjects/7503435?menuReferrer=catalogue

71.Pabora Hax ommOkamu.
I'eneruka. Mcropus
n3ydyenus. I. Mennens

VYpok "I'enernyeckas nHpopmanus eé
peanusauus B kKietke. ['ed. 'enHom. Peakuuu
MaTpuyHoro cunrtesa" (POLI)
https://resh.edu.ru/subject/lesson/5352/start/2957
80/

72.HaciaencTBEHHOCTD —
OCHOBHOE€ ITOHSTHE
T€HETUKHU

VYpok "Pa3BuTHE OJOBBIX KJIETOK U
oruiofgoTBopeHue y pacrenuid”" (MOILLI)
https://uchebnik.mos.ru/material view/atomic o
bjects/10400458?menuReferrer=catalogue

73.MoHorubpuaHoe
CKpEIIMBaHUE.

Vpok "I'eneruka. MeTo bl FT€HETUKH.
I'enernyeckas Tepmunonorus" (MOILI)

https://uchebnik.mos.ru/material view/atomic_o
bjects/8764839?menuReferrer=catalogue

74.Pemienue
AJIEMEHTapHBIX
TeHEeTUYECKUX 3a1ad

Buneo "Odopmienue 3am1ad mo reneTuke"
(MDI)

https://uchebnik.mos.ru/material view/atomic_o
bjects/8979229?menuReferrer=catalogue

75.HemonHoe

Ypok "Monorubpuanoe ckpemuBanue. [lepBbrii



https://uchebnik.mos.ru/material_view/atomic_objects/7503435?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7503435?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1976992?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1976992?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10456490?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10456490?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2063490?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2063490?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10304642?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10304642?menuReferrer=catalogue

JOMWHHUPOBAHUE.
Konomunupoanue

Y BTOpOM 3aKoH Mennens. ['eHeTnueckas
cuMBoJIMKa U TepmuHonorus” (POL)
https://resh.edu.ru/subject/lesson/5386/start/3010
65/

76. JurnbpuaHoe
CKpeIIMBaHUE

Ypok "Monorubpuanoe ckpemubanue” (MOII)

https://uchebnik.mos.ru/material view/atomic o
bjects/7854335?menuReferrer=catalogue

77.Pemenune
TCHECTHUUYCCKUX 3a1a4

VYpok "AmnnenbHble TeHbl. AHATU3UPYIOIIEE
ckpemuBanue" (MOILII)
https://uchebnik.mos.ru/material_view/atomic_o
bjects/10806430?menuReferrer=catalogue

78.3akoH Moprana.
CueruieHHOE
HacJIeJOBaHUE

VYpoxk «/lurnbpunnoe ckpemuBanue. TpeTuii
3akoH Menaens.» (POILI)
https://resh.edu.ru/subject/lesson/4725/start/1079
47/

79.Pemienue
TEHETHUYECKUX 3a0a4

Ypoxk "Iurnbpugnoe ckpemmBanue” (MOII)

https://uchebnik.mos.ru/material view/atomic_o
bjects/9391251?menuReferrer=catalogue

80.I'eneTuka moina

VYpok «CrerieHHoe HacleJ0BaHUE TEHOB.»
(PBII)
https://resh.edu.ru/subject/lesson/4755/start/1188
28/

81.Pemenue
FeHETUYECKUX 321034

VYpok "XpoMocomHast Teopus
HacaeacreHHoctu" (MOIII)

https://uchebnik.mos.ru/material view/lesson_te
mplates/1093407?menuReferrer=catalogue

82.1T'enom uenoBeka.
MeTtoap! n3yueHus
TeHETHKH YeIOBEKA

Vpok "I'eneruka nona. Hacnenosanue,
cueruieHHoe ¢ nosiom" (MOII)

https://uchebnik.mos.ru/material view/atomic_o
bjects/10873320?menuReferrer=catalogue

83.HacnencreeHusie
OO0JIE3HU YEJIOBEKA

VYpok "I'enotun u cpena. Henacneacreennas
n3MeHunBocTh" (MOIII)

https://uchebnik.mos.ru/material view/atomic o
bjects/9472943 ?menuReferrer=catalogue

84. I3MeHYNBOCTD
MPU3HAKOB OpraHu3Ma

VYpok "I'eneruka. MeTo 1l T€HETUKH.
['eneTnueckas TEpMHUHOJIOTUS U CUMBOJIMKA"
(MDII)
https://uchebnik.mos.ru/material_view/lesson_te
mplates/2014302?menuReferrer=catalogue

85. MonuukannoHHas
H3MEHYUBOCTE.
JIaboparopHast paGota Ne
5 «CratucTuyeckue
3aKOHOMEPHOCTH
MOIU(PUKATUOHHOMN
W3MEHYHUBOCTH

VYpok "OcHOBHbIE 3aKOHOMEPHOCTHU
U3MEHYMBOCTU: MOJU(PHUKAIIMOHHAS,
KoMOMHaTHBHAs U MyTanoHHas" (POILI)
https://resh.edu.ru/subject/lesson/5387/start/1743
5/

86.'eHoTnnnueckasa
U3MEHUYUBOCTh

Ypok "MoaudpukanruoHHas ©3MEHYHBOCTE"
(MD1)

https://uchebnik.mos.ru/material view/atomic_o
bjects/10452922 ?menuReferrer=catalogue




87.MyTareHsl u Ux
BIIUSTHUC HA KUBBIC
OpTraHU3MBbI

Buneo "Bapuanuonssiii psa 1 BapHalliOHHAs
kpuBas. Hopma peakunm npusHaxa.
[Tpaktuyeckas padora «M3yuenue
MOAU(UKAITMOHHONW U3MEHYHBOCTH, IIOCTPOCHHE
BApUALIMOHHOTO Psi/Ia U BapUALIMOHHOMN
KpuBoit»" (MOILI)
https://uchebnik.mos.ru/material view/atomic_o
bjects/11841799?menuReferrer=catalogue

&8.000011IEHHE IO TEME
«l'eHeTnKa — Hayka o
HACJIEACTBEHHOCTH U
M3MEHYUBOCTH
OpPraHU3MOB)

Buneo "I'eHoTHIIMUECKast N3MEHUYNBOCTb.
I'ennbie myTaruun" (M3L)
https://uchebnik.mos.ru/material_view/atomic_o
bjects/10959114?menuReferrer=catalogue

89. KontponbHas pabota
TeMe «l eHeTnka — Hayka o
HACJIEACTBEHHOCTU U
U3MEHYUBOCTH
OpPTraHHU3MOB»

VYpok "Myrannonsas usmeHunsocts" (M3OIL)
https://uchebnik.mos.ru/material_view/atomic_o
bjects/10874489?menuReferrer=catalogue

90.Pabora Hax ommOKaMu.
Cenexknys 1 e€ 3a1a4u.
H.W. BaBusnos

VYpok "Cenekuus Kak mpouecc 1 Kak Hayka'
(MDB1)

https://uchebnik.mos.ru/material _view/atomic_o
bjects/10710481?menuReferrer=catalogue

91.MeTonbl CEIEKIINU
pacTeHuit

Ypok «OcHOBBI cenekiun. JloMecTuKanus B
cenexkuuu. Meroapl cenexuum» (MOIII)

https://uchebnik.mos.ru/material view/atomic o
bjects/8412877?menuReferrer=catalogue

92.MeToabl CeneKIun
SKUBOTHBIX

Ypoxk «Jloctmxenus cenexkuuu B Poccuu.
Cenexuus xuBoTHbIX" (MOILI)

https://uchebnik.mos.ru/material view/atomic_o
bjects/10822900?menuReferrer=catalogue

93.MeToabl CEeNeKIINA
MHUKPOOPTaHHU3MOB

VYpok «/loctuxkenns cenexkiuu B Poccun.
Cenexiusi pacTeHUN 1 MUKPOOPTaHU3MOBY
(MDII)

https://uchebnik.mos.ru/material view/atomic_o
bjects/10844445?menuReferrer=catalogue

94. locTrxeHUs
COBPEMEHHOM CEEKIUU

VYpoxk "I'eneruka u cenexuus" (POLI)
https://resh.edu.ru/subject/lesson/3861/start/2957
51/

95. buorexuonorus

VYpok "buotexHonorus, e€ HanpaBICHUS U
nepcnektussl.” (MOIL)

https://uchebnik.mos.ru/material view/atomic o
bjects/8839150?menuReferrer=catalogue

96. Kitetounas TeXHOJIOTUA
Y MHOKCHEPHSI

97. XpoMocoMHas u
reHHAasi HHXEHepus

VYpok "['ennas unxenepus" (MOL)

https://uchebnik.mos.ru/material view/lesson te
mplates/1962389?menuReferrer=catalogue

98.00001EeHnE 110 TEME
«CenexIust OpraHu3MOB)

Vpox "Jloctuxenus cenexuuu B Poccun.
Cenexmus pactennii" (MOIII)

https://uchebnik.mos.ru/material view/atomic_o
bjects/10844092?menuReferrer=catalogue
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99.Pentenne 3amau
HOBBIILIEHHON CIIOKHOCTH

VYpok "OBomtonmonHas teopus Y. lapsuna.
CunreTtnueckas Teopus sBosroruu’ (MOIII)

0 CEJIEKIIUU ! https://uchebnik.mos.ru/material view/atomic_o
bjects/7544136?menuReferrer=catalogue

100. Pemenue 3amau VYpok "buotexHonorusi, €€ HanpaBJICHU U

MOBBIIIEHHOW CIIOKHOCTHU 1 nepcnektussl." (MOI)

IO IIUTOJIOTHH https://uchebnik.mos.ru/material view/atomic_o
bjects/8839150?menuReferrer=catalogue

101. Pemienue 3anau VYpok "buotexHonorus Kak oTpacib

MOBBIIIEHHON CIIOXKHOCTH 1 npomslueHHocTy." (MOLI)

10 TEHETUKE https://uchebnik.mos.ru/material view/atomic_o

102. MtoroBelii ypok 1 bjects/10409796?menuReferrer=catalogue

OBUIEE KOJIMYECTBO

YACOB I10 102

[TPOTPAMME




INOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KoauvecTBo yacos
Koutpo DJIeKTpOHHbIE TH(POBbIE
Nen Tema ypoxa Bcero JIbHBIC HpaKanec 06pa30BaTeJ'll>HbIe pecypcehl
KHe padoThl
padoThI
Ypok «Bo3HUKHOBEHHE U pa3BUTHE
1. OBOJIIOLIMOHHAS 1 3BOJIIOIMOHHBIX ujeiy (POII)
teopus Y. Japsuna https://resh.edu.ru/subject/lesson/5393/st
art/131997/
5 JBHOKY IIHE CHTBI E;paolljl <)<Z[0Ka3aTenLCTBa SBOJIFOLIMI)
?:EIEEHH BUJIOB 110 1. ! https://resh.edu.ru/subject/lesson/5391/st
PBHIIY art/301036/
3. Boprba 3a VYpok "HUckycctBeHHblit otOop" (MOLL)
CYII[ECTBOBaHUE, 1 https://uchebnik.mos.ru/material view/at
€CTECTBCHHBIN U omic_objects/107120117?
UCKYCCTBEHHBIN 0TOOD menuReferrer=catalogue
VYpok "OBomonronHas Teopus Y.
apBrHa. CHHTETHYECKAs TEOPUS
4, q)OpMHPOBaHHe i (EHOHHH,, (MDII) p
ggg;}esnl;{;cxon reopun ! https://uchebnik.mos.ru/material view/at
H omic_objects/7544136?
menuReferrer=catalogue
VYpok "MukpoaBosmonys.
5. Y BunoobpazoBanwue. [lomymsamuns — .
dJIEMEHTapHAs €IMHUIA SBOJIOIMH
SBOJFOIIMOHHOTO TPOIIecca: 1 (MDIIT)
xl:ip g;:((,)n:suﬁ: " https://uchebnik.mos.ru/material view/at
posBoIoN omic_objects/9729790?
menuReferrer=catalogue
Ypok «Bua. Kputepuu Buna.
el B o (P
P FIHHTL https://resh.edu.ru/subject/lesson/4949/st
IBOJIIOIAN art/
7. 3aKkoH
TEHETITHECKOTO Ypok «MexaHU3MbI 3BOTFOLIMOHHOTO
paBHOBeCHs Jx. Xapau, B. nporeccay (PII)
Baiinepra. Jlaboparopuas ! 0.5 https://resh.edu.ru/subject/lesson/5388/st
pabora «BrisiBICHHE art/17609/
M3MEHYHMBOCTH y 0co0ei =
OJIHOTO BHJIA»
Ypoxk "®akropsl sBomorun"” (M3IIII)
8. OnemMeHTapHbIE 1 https://uchebnik.mos.ru/material view/at
(hakTOpBI SBONTIOLINN omic_objects/9492588?
menuReferrer=catalogue
VYpox "Jlpeiid reHoB kak GpakTop
9. Oddexr sBoronuu” (MOLI)
ocHoBatens. D ekt 1 https://uchebnik.mos.ru/material view/le
OYTBIIOYHOTO TOPJIBIIIKA sson_templates/1929358?
menuReferrer=catalogue
Ypok "BunoobpazoBanue — pe3yiabTaT
10.  Murpanuu. MUKpPO3BOIIONUH. M30ms1us u
MBonsuuu nomyasuii: 1 Brunoo6pazoanue” (MOLL)
reorpadudeckas, https://uchebnik.mos.ru/material view/at
OuooruyecKas omic_objects/11319817?

menuReferrer=catalogue
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https://resh.edu.ru/subject/lesson/5393/start/131997/
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11. EcrectBeHHbII
0TOOp — HAMPABJISIOLIHA
(hakTOpP IBOJTIOINH

VYpok "®opMBbl ecTeCTBEHHOT0 0TOOpa B
normryssiiun” (PO
https://resh.edu.ru/subject/lesson/5389/st
art/107051/

Buneo "ITonoBoit ot6op" (ML)
https://uchebnik.mos.ru/material view/at

12. Tonosoit ot6op omic_objects/8478858?
menuReferrer=catalogue

13. IIpucnocobernoc

Th OPraHU3MOB KaK Ypok "lIprucnocoOiaeHHOCTD - pe3ynbTaT

iizgsgsgnmunn. JeicTBUS (pakTOPOB IBOJIIOLHUH.

JaBopatopHas paGota 0.5 Bunoob6pazosanue” (P.QIH)

«Msyuente apomopho3oB https://resh.edu.ru/subject/lesson/5390/st
. art/295809/

U M0 IANTaIUH Y

pacTeHHU ¥ KUBOTHBIX»

14. [Ipumepst

MPUCTIOCOOJICHU Y

OpTaHN3MOB:

MopotorHecKuc, VYpoxk "llpucniocobieHHoCTh

(hU3HOJIOTHYECKHE, "

OMOXMMUYECCKHUEC OPTAHH3MOB. .(MBLU) . .
HOBEICHUECKHE ’ 0.5 http.s://ughebnlk.mos.ru/mater1a1_v1ew/at
' omic_objects/11086557?

JlaGopatopnas paboTa —
menuReferrer=catalogue
«IIpucmocobnenus
OpPraHU3MOB U UX
OTHOCHTEIbHAS
11e71€CO00Pa3HOCTEY
15. Bun, ero kpurepuu
U CTPYKTYpA.
VYpok "Bua. Kpurepuu suma" (MOII)
Jlaoparopuias padora 0.5 https://uchebnik.mos.ru/material view/at

«CpaBHEeHHE BUIOB IO
MOpP(OJIOTHIECKOMY
KPUTEPHUIO»

16. CtpykTypa BUIa

omic_objects/10875893?
menuReferrer=catalogue

Ypok "BungoobpasoBaHne — pe3ynbTaT

17.  Bupmoobpa3oBaHue MukposBotorun” (MOLII)
KaK pe3yJibTar https://uchebnik.mos.ru/material view/le
MHUKPOIBOJTFOITIH sson_templates/1970557?
menuReferrer=catalogue
Vpok "UMmmynurer. UcTOpus OTKpBITUIL.
18. Cpsi3b Yacts 3" (MOLL)
MHUKPO3BOJIIOLINU U https://uchebnik.mos.ru/material view/at
SMHUAEMHUOJIOTHH omic_objects/10917450?
menuReferrer=catalogue
VYpok "ITaneoHToNorn4yeckue MeToabl
19. MakpoaBoironus. "
ITaneontonoruueckue MSYHCHHA SBOJIIOIIHH (MBH_I? .
METO/Ibl U3yUEHUS mlw
omic_objects/11012270?
9BOJFOLIUN
menuReferrer=catalogue
VYpoxk "buoreorpabhudeckne METOIbI
20. Buoreorpaguuecku n3yuenus 3omonunn." (MOLI)
€ METO/IbI U3yUeHUs https://uchebnik.mos.ru/material view/at
3BOJIIOLIUU omic_objects/11407674?
menuReferrer=catalogue
21. OMOPHOTIOTHIECKU VYpok "CpaBHUTEITHHO-

€ ¥ CPaBHUTEIHHO-
MOP(HOJIOTHYECKHE METO/IBI

MOP(OIOTHIECKUE U
SMOPHOJIOTHYECKHE METOIbI U3yUCHHUS
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H3Yy4YCHUS 3BOJTIOLUN

spomoruu”" (MOI)

https://uchebnik.mos.ru/material view/at
omic_objects/11034945?

menuReferrer=catalogue

22. MonekynsapHo-
T€HETUYECKHUE,
OMoXuMHUYECKHE U
MaTeMaTHYeCKUe METO/bI
N3YUYCHHS 3BOJTIOLUN

VYpok "I'eneTndeckue u
MaTeMaTHYCCKUE METOJIbI U3y UCHHUS
sBorortuu” (MOII)
https://uchebnik.mos.ru/material view/at
omic_objects/11031797?
menuReferrer=catalogue

VYpok "OO0mmue 3aKOHOMEPHOCTH

23. OO6mue (mpaBuina ) sBomonmu." (MOI)
3aKOHOMEPHOCTH https://uchebnik.mos.ru/material view/at
3BOJIIOIIUU omic_objects/10884897?
menuReferrer=catalogue
Ypok "Aporenes. BoisiBnenue
24. AJlanTuBHaA apoMop(030B y pacTeHHUN U
panuanus. >KuBOTHBIX." (MOL)

HepaBHOMEPHOCTB TEMIIOB
IBOJIIOLNHU

https://uchebnik.mos.ru/material view/at
omic_objects/11834088?

menuReferrer=catalogue

25. Hayusnsle runoressl
MIPOUCXOXKJICHMS )KU3HU Ha
3emie

VYpok "['unore3sl MpOUCXOKACHUS
sku3Hu Ha 3emute” (MOI)

https://uchebnik.mos.ru/material view/at
omic_objects/9355460?

menuReferrer=catalogue

26. Honayunsie
NPE/ICTABICHUS O
3apOXKIACHUN KU3HH

VYpok "Pa3Butue npeacraBieHuil o
BO3HUKHOBeHMH ku3HU" (POI)
https://resh.edu.ru/subject/lesson/3874/st
art/301094/

Ypok «ITanbl pa3BUTHUS KU3HU HA

e sy @b

SBOJTIOLIH https://resh.edu.ru/subject/lesson/3885/st
art/270127/
Ypok "I'nnoTre3sl MPOUCX0XKACHUS

28. I'unoTessl »ku3HM Ha 3emute” (MOII)

3apOXKICHUS KU3HU.
Hcropust 3eMian 1 METOIBI
€€ U3ydcHUsL.
JlabopatopHas paboTa
«3yueHue 1 onucaHue
HCKOIAaeMbIX OCTaTKOB
JPEBHUX OPTraHU3MOBY

0.5

https://uchebnik.mos.ru/material view/le
sson_templates/2075285?

menuReferrer=catalogue
VYpok "Ucropus 3emnu u MeToAbI €&
m3yuenus" (MOLL)

https://uchebnik.mos.ru/material view/at
omic_objects/11012250?

menuReferrer=catalogue

29. HauvanbHble sTamns!
OpraH1yY€ecKoi IBOJIIOLUN

Ypok "Hauano opranuueckoi
sBosrortun." (MOIII)

https://uchebnik.mos.ru/material view/at
omic_objects/11002425?

menuReferrer=catalogue

30. OBOIIOLUS
JyKapuoT

VYpok " Havano oprannueckoi
sBororty. Yacts 2" (MOI)

https://uchebnik.mos.ru/material view/at
omic_objects/11002477?

menuReferrer=catalogue

31. OCHOBHBIE 3TaITBI
9BOJIIOIIUN PACTUTEIBLHOTO
mupa. [Ipakrnueckas
pabora «M3ydenue

0.5

Ypok "OCHOBHBIE 3Tallbl pa3BUTHUS
pactutenbpHoro Mupa" (MOIII)

https://uchebnik.mos.ru/material view/at
omic_objects/11304104?
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0CcOOEHHOCTEH CTPOCHHUS
pacTeHui pa3HbIX
OT/ICJIOBY

menuReferrer=catalogue

32. OCHOBHBIE dTAIIbI
3BOJIIOLMH )KUBOTHOIO
MHpa

Ypok "OCHOBHBIE ATAIbl pa3BUTHS
xuBOoTHOTO Mupa." (MOLL)
https://uchebnik.mos.ru/material view/at
omic_objects/11304148?
menuReferrer=catalogue

33, DBOJIIOLUSI
JKUBOTHBIX. [IpakTudeckast

Ypok "DBOIOIHS OPTaHHIECKOTO MUpAa.
Apomopdossl xkuBoTHEIX" (MILL)

pabora «3yuyenune 0.5 https://uchebnik.mos.ru/material view/at
0COOEHHOCTEH CTPOCHHS omic_objects/9807459?
MO3BOHOYHBIX JKUBOTHBIX)» menuReferrer=catalogue
Ypok "Pa3BuTHe JXU3HU B ME3030HCKYIO
34. PasBuTune xu3HM Ha apy" (MOL)
3emJie 1o 3paM U https://uchebnik.mos.ru/material view/at
neproiaM omic_objects/11429505?
menuReferrer=catalogue
35 MaCCOBLIE Ypok "Hpe)lzlocmmm BOZHUKHOBEHHS
BBIMHPaHUS — JIAPBHIIEMA (M3Hl) . .
https://uchebnik.mos.ru/material view/at
DKOJOTHHACCKHE KPHSHCLT omic_objects/113039572
fpotIIoro menuReferrer=catalogue
VYpoxk "[IpucmocobieHre OpraHu3MoB K
36, Coppemenmbiii gfliﬁglﬁlo)alconomqemnx (baxTopoB u.
Zigiii)%i?}fgg;{pmm’ http.s://ughebnik.mos.ru/material_view/at
omic_objects/8488097?
menuReferrer=catalogue
Ypok "Cucrema opranndeckon
npupoasl Kapna Jluanes" (MOLL)
37. CoBpemMeHHas https://uchebnik.mos.ru/material view/le
crcTeMa OPraHUYECKOro sson_templates/1948835?
npouuioro. OCHOBHEIE menuReferrer=catalogue
CUCTEMATHUYECKHUE TPYIIIIbI Ypoxk "MHoroo0pasue opraHn4ecKoro
OpTraHU3MOB mupa. [Ipuaiume cucrematuku” (POII)
https://resh.edu.ru/subject/lesson/5395/st
art/107347/
VYpok "AHTpormonorus — HayKa o
yenoBeke. CTaHOBJICHUE MIPEACTABICHUN
38. KoHTponbsHas o mpoucxoxaeHnn yenoseka" (MOLII)
pabota «DBomonus» https://uchebnik.mos.ru/material view/at
omic_objects/11295813?
menuReferrer=catalogue
39. Pabora nan VYpok "bnnxaiiiue "poacTseHHUKN"
OMIKOKaMH. YeNoBeKa CpeJiv )KHBOTHBIX. JTaIlbI
AHTpOTIONOIAA — HayKa 0 sBotonnu npumaros” (POILI)
HCIOBCKE. Pa3BUHTHe https://resh.edu.ru/subject/lesson/4951/st
NpEeACTaBICHHIA O art/290181/
NPOHUCXOKICHUU YEIOBEeKa
40. Mecto uenoBeka B
CHCTEME OPraHHYECKOTO Bitieo "BO3HHKHOBEHHE
Mmupa. JJabopaTopHas "
pabota «H3ydcHue TPAMOXO3K/ICHUS y YeNOBeKa '(MB_I_U)
0.5 https://uchebnik.mos.ru/material _view/at

0cOOEHHOCTEH CTPOCHHUS
CKeJIeTa YellOBeKa,
CBS3aHHBIX C
TPSIMOXOXKJICHUEM)

omic_objects/8512884?
menuReferrer=catalogue
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41. JIBrOKyIIIe CHITBI
aHTPOTIOreHEe3a

VYpoxk "CoBpeMEHHBIE IPEACTABICHUS O
MIPOUCXOKICHUN YEIOBEKa. DBOJIIOLHS
yenoBeka (aHTpomnorenes). JABmwkymue
cwibl anTponoreresa." (MOILI)
https://uchebnik.mos.ru/material view/at
omic_objects/7434470?
menuReferrer=catalogue

42. CooTHol1lIeH1E
OMOJIOrHYECKUX U
COIMANTLHBIX (PAaKTOPOB B
AHTPOIIOTEHE3E

VYpok "JIBrKyIIIHE CHUITBI
aHTponorenes3a. Pacel uenoBeka, ux
MIPOUCXOXKCHIE U €INHCTBO. YeIoBeK -
omoconunanpHOE cymiectso." (MOLL)

https://uchebnik.mos.ru/material view/at
omic_objects/7434488?

menuReferrer=catalogue

43. OCHOBHBIE CTagUU
aHTPOTIOreHEe3a

VYpok "Ortanbl anTponoreHesa. Pacel
YeIIoBeKa, NX IMPOUCXOKACHNE U
eanHCTBO. YenoBek - OnoconuanbHoe
cymecto" (MOILI)
https://uchebnik.mos.ru/material view/at
omic_objects/9444614?
menuReferrer=catalogue

44. ITaneoreneruka u
[MaJIEOr€HOMHUKA

Buneo "I'enetnka — Hayka o
HACJICJICTBEHHOCTH ¥ U3MEHYMBOCTH.
Hctopust cTaHOBJIEHUS U PA3BUTHSI
reHeTukd. Meronpl reHetuku’ (MOILI)
https://uchebnik.mos.ru/material view/at
omic_objects/11843815?
menuReferrer=catalogue

45. OBOIIOLIS
COBPEMEHHOT'O YeJIOBEKa

Vpoxk "llosiBeHne yemoBeka pa3yMHOTO.
®daxkTopsl dBONIFOIINH YeoBeka" (POII)
https://resh.edu.ru/subject/lesson/3906/st
art/283994/

46. YenoBeueckue
pachl. [IpakTiueckas

VYpoxk "Uenoseueckue pacel. Ponb
M30JISIMY B (JOPMUPOBAHUHU PACOBBIX
npuzHakos" (MOLL)

Ezggzilz;lgzg?an;amauuﬁ 0.5 https://uchebnik.mos.ru/material view/le
sson_templates/2063644?
YETI0BEKAY —
menuReferrer=catalogue
VYpok " AHTPOIIOJIOTHS — HAyKa O
47, Mexmcmummmap yenoBeke. CTaHOBIICHUE TIPEJICTABIICHUI
HBIE METOJIBL 0 MPONCXOKICHUH yenoBeka' -(MS'H_I)
AHTPOIIOJIOTHH http's://uqhebmk.mos.ru/matenal_vlew/at
omic_objects/11295813?
menuReferrer=catalogue
VYpox "OpranusM 1 oOKpyxKaromias cpena.
48. 3apoxxaeHue u Okonorunueckue axropsr” (POLL)
Pa3BUTHE SKOJIOTHH https://resh.edu.ru/subject/lesson/5392/st
art/8378/
s M oo 011
«HI3yeHue METO0B 0.5 http's://ughebmk.mos.ru/materlal_wew/at
’ omic_objects/10832268?
IKOJIOTHUECKUX =
N menuReferrer=catalogue
UCCIIeIOBAHUIN
VYpok "Meroas! skonorun. Yactp 2"
50. 3HaueHmne (MD11I)

JKOJIOTHYCCKUX 3HAHUH
JJIA YCJIOBCKA

https://uchebnik.mos.ru/material view/at
omic_objects/10832391?

menuReferrer=catalogue
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51. OKOJIOTUYECKUE
(dakTopbel. AGHOoTHYECKHE
(hbakropsl. CBeT Kak
HKOIIOTUIECKHA (HaKkTop.

VYpok "Okonoruueckue pakTopsl”
(MD11I)

https://uchebnik.mos.ru/material view/at
omic_objects/9467601?

menuReferrer=catalogue

JlaGopatopnas paboTa 0.5 VYpok "BnusiHEE 0CHOBHBIX
«BrrsBICHHE a0MOTHUECKUX (PAKTOPOB HA JKUBHIC
MIPHUCTIOCOOICHUIA opranm3mel. Ceet." (MOIII)
OpTaHU3MOB K BIISTHHIO https://uchebnik.mos.ru/material view/at
CBETa» omic_objects/11482042?
menuReferrer=catalogue
52. Abuotnueckue
¢axTopsl. Temmepatypa VYpoxk "BrnusHue oCHOBHBIX
KaK dKOJIOTHICCKHIA abmotnueckux (haKTOPOB HA KUBEHIE
(haxTop. JlabopaTopHas 05 opranu3mel. Temmeparypa." (MOIII)
pabora «BrisiBneHue ' https://uchebnik.mos.ru/material view/at
NpPUCTIOCOOICHUIH omic_objects/114844427
OpPTraHU3MOB K BIHSTHHUIO menuReferrer=catalogue
TEMIIePaTypPbD»
53. AOnoTnueckue "
VYpok "BrnusHre 0CHOBHBIX
(axTopsl. BnaxxHOCTh Kak
. abrnotnveckux (PaKTOPOB HA )KUBBIC
9KOJIOTHYECKHUN (HaKToP. "
opraau3msl. Biaxunocts" (MOL)
JlaGopatopHas paboTa 0.5

«AHaTOMHAYECKHE
0COOCHHOCTHU PAaCTEHUH U3
pasHBIX MECT OOUTAHH»

https://uchebnik.mos.ru/material view/at

omic_objects/11220639?
menuReferrer=catalogue

54. Cpensl oouTanmst
OpraHu3MOB

Ypoxk "Cpena oouranus. BogHas cpena
oburanms" (MOILI)
https://uchebnik.mos.ru/material view/at

omic_objects/11050821?
menuReferrer=catalogue

55. Bbrnonornyeckue
PpUTMBI

VYpok "buonoruueckne puTMsl.
[IpucriocobieHuss OpraHu3MOB K
CE30HHBIM M3MEHEHHSIM YCIOBHH
cpensr" (MOILI)
https://uchebnik.mos.ru/material view/at
omic_objects/11509021?
menuReferrer=catalogue

56. JKusuenusoie
(hopMBI OpraHU3MOB

Ypox "XKuznenusie GopMeI
opraam3moB" (MOILII)

https://uchebnik.mos.ru/material view/at
omic_objects/11133957?

menuReferrer=catalogue

VYpok "buotnueckue B3auMoIeHCTBHUS.
Konkypenmusa" (ML)

57. buoTtnueckue . . .
(baxTopbI https://uchebnik.mos.ru/material view/at
P omic_objects/11154483?
menuReferrer=catalogue
58. 3HaueHue " .
61O THIECKIX VYpok "buotnueckue B3auMOIeHCTBUSI.
e Awmencanusm. Hetitpanuzm" (MOILI)
A A https://uchebnik.mos.ru/material view/at
CYILIECTBOBaHHMS =

OpPTraHHU3MOB B Cpe/Ie
oOnTaHus

omic_objects/11172796?
menuReferrer=catalogue

59. OKOJIOTHYECKUE
XapaKTEPUCTUKHU
MOMYJISIIUN

Ypok "DKoIOrnyecKue XapakTepUCTUKU
nomysinun " (MOL)
https://uchebnik.mos.ru/material view/at
omic_objects/11193816?
menuReferrer=catalogue
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60. OCHOBHEBIE
MOKa3aTeNy TOMyJIISIUH:
YHUCJIIEHHOCTD, IIJIOTHOCTb,
BO3pacTHAas U MOJOBast

CTPYKTypa

Ypok "OcHOBHBIE TOKA3aTENN
skocucteM" (MDOIII)

https://uchebnik.mos.ru/material view/at
omic_objects/11319450?

menuReferrer=catalogue

61. OcHOBHEBIE
IIOKa3aTCIIn HOHy.HSI]_H/II/I:
POXIaeMOCTh, TPUPOCT,
TEMI pOCTa, CMEPTHOCT,
MHTPaLAN

Ypok "OcHOBHBIE TOKA3aTENN
skocucteM" (MDOIII)

https://uchebnik.mos.ru/material view/at
omic_objects/11319450?

menuReferrer=catalogue

Ypok "Dkonorndeckas CTpyKTypa
nomysanuu." (MOIII)
https://uchebnik.mos.ru/material view/at
omic_objects/11196085?
menuReferrer=catalogue

62. DKoJIoruueckas
CTPYKTYypa MOIMYJISAIUH

Ypok "OCHOBHBIE TTOKa3aTeIH
skocucteM" (MOI)
https://uchebnik.mos.ru/material view/at
omic_objects/11319450?
menuReferrer=catalogue

VYpok "Okonorndeckas CTpykTypa
nomyssnuun." (MOIII)

https://uchebnik.mos.ru/material _view/at
omic_objects/11196085?

menuReferrer=catalogue

VYpoxk "luHamuka MomyJsiiuu U eé
perymauus" (MOIL)
https://uchebnik.mos.ru/material view/at
omic_objects/11205568?
menuReferrer=catalogue

63. JnHamMuka
MOIYJISIUU U €€
perynsuus

64. Kpusslie pocra
YHCIICHHOCTH IOy JISLIHH.
KpuBble BEKUBaHUS

Ypok "OcHOBHBIE OKA3aTENN
skocucteM" (MOII)

https://uchebnik.mos.ru/material view/at
omic_objects/11319450?

menuReferrer=catalogue

VYpok "Okonorudeckas CTpykTypa
nomyssiud." (MOLL)
https://uchebnik.mos.ru/material view/at
omic_objects/11196085?
menuReferrer=catalogue

VYpok "luHamuKka MOmyJisiiuu U €€
perymanus” (MOIL)
https://uchebnik.mos.ru/material view/at
omic_objects/11205568?

menSReferrer=catalogue
Vpok "JlnHamMuKa NOMyJIAUY U e€

perymsuusa” (MOII)
https://uchebnik.mos.ru/material _view/at
omic_objects/11205568?
menuReferrer=catalogue

Ypok "Oxonorunyeckas Huia Buga"
(MDBII)
https://uchebnik.mos.ru/material view/at

omic_objects/11296092?
menuReferrer=catalogue

65. DKoJIoruyecKas
Huma suaa. Jlaboparopuas
pabota «IIpucnocobaeHus
CEMSH pacTeHUH K
pacceIeHHuIO»

0.5

VYpok "/luHamMKKa NOMyJISILMU U €€
perymanusa” (MOL)
https://uchebnik.mos.ru/material view/at

omic_objects/11205568?
menuReferrer=catalogue
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Ypok "Oxonoruyeckas Huia Buga"
(M3BI)
https://uchebnik.mos.ru/material view/at
omic_objects/11296092?
menuReferrer=catalogue

Vpok "B3arMOOTHOIIEHUS HOMYJISILIUI
pa3HbIX BUAOB B dkocucteme" (MOIII)
https://uchebnik.mos.ru/material view/at
omic_objects/8729177?
menuReferrer=catalogue

66. Bun xak cucrema
MOy JIALUI
67. 3aKOHOMEPHOCTH

MNOBCACHUA U Mnrpaunﬁ
JKHUBOTHBIX

VYpok "JlnHaMuKa MOIyJIALHY U €€
perymauusa" (MOIL)
https://uchebnik.mos.ru/material view/at

omic_objects/11205568?
menuReferrer=catalogue

Ypok "Oxonoruyeckas Huia Buga"
(MD3II)
https://uchebnik.mos.ru/material _view/at
omic_objects/11296092?
menuReferrer=catalogue

VYpok "B3auMOOTHOIIEHHS TOMYJIALNAN
pa3HbIX BUIOB B 3kocucteme" (MOLL)

https://uchebnik.mos.ru/material view/at
omic_objects/8729177?

menuReferrer=catalogue

Buneo "Tumnsl pa3BuTHs )KUBOTHBIX"
(MDIII)
https://uchebnik.mos.ru/material view/at
omic_objects/8442897?
menuReferrer=catalogue

68. Coo011ecTBO
OpraHu3MoB — OHOIICHO3

VYpok "CoobuiecTBa OpraHu3MOB.
Buonenos. " (MDIII)
https://uchebnik.mos.ru/material view/at
omic_objects/11299769?
menuReferrer=catalogue

69. DKocucTeMa Kak
OTKpBITast CUCTEMA

VYpoxk "Coo0iecTBa 1 3KOCUCTEMBI"
(POIII)
https://resh.edu.ru/subject/lesson/5501/st
art/119075/

70. Kpyrosoport
BEIIECTB U TIOTOK 3HEPTUU
B KOCHCTEME

VYpok "KpyroBopot BemiecTs B
skocucteme" (MOLI)

https://uchebnik.mos.ru/material view/at
omic_objects/8893449?

menuReferrer=catalogue

71. OcHOBHEIE
[MOKa3aTeNN 3KOCUCTEMBI

VYpok "CBoiicTBa U pa3BUTHE
skocuctem" (POII)
https://resh.edu.ru/subject/lesson/4953/st
art/105422/

VYpok "DKrocucTemMa. DKOJIOTHICCKIEC
rmpamuaer” (MOIII)

Zi aMHSI;IOHOFH%CKHe https://uchebnik.mos.ru/material view/at
paMiz omic_objects/11365812?
menuReferrer=catalogue
Ypok "Cmens! coobmects. Cykueccun"
73. N3menenus (ML)

C000IIeCTB — CYKIIECCHU

https://uchebnik.mos.ru/material view/at
omic_objects/11360197?

menuReferrer=catalogue

74. IIpuponansie

Ypok "Dkocuctema" (MIIII)
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SKOCUCTEMBI. DKOCUCTEMbI
03€ep U peK. DKOCUCTEMBI
MOpEHN U OKEaHOB

https://uchebnik.mos.ru/material view/at

omic_objects/11313755?
menuReferrer=catalogue

75. ITpuponnsie
IKOCHUCTEMBI. DKOCHCTEMBI
TYHJp, JIECOB, CTENEH,
MTyCTHIHD

Ypok "Okocucrema. Yactp 2" (MOILI)

https://uchebnik.mos.ru/material _view/at
omic_objects/11387773?

menuReferrer=catalogue

76. AHTpPOIIOT€HHbIE
9KOCHCTEMBI

Ypok "AHTpONOreHHbIE S KOCUCTEMBI"
(MDIII)
https://uchebnik.mos.ru/material _view/at
omic_objects/11365364?
menuReferrer=catalogue

77. YpO03KOCHUCTEMEL.
IpakTuveckas padboTa
«3ydeHnue u onucanue
ypOOIKOCUCTEMBI»

0.5

Ypok "AHTpONOreHHbIE YKOCUCTEMBI"
(M3I)
https://uchebnik.mos.ru/material _view/at
omic_objects/11365364?
menuReferrer=catalogue

Ypok "B3anMOOTHOIIEHHS TOMYJISILUN
pa3HbIX BUIOB B 3kocucteme" (MOLL)
https://uchebnik.mos.ru/material view/at
omic_objects/8729177?
menuReferrer=catalogue

78. 3aKOHOMEPHOCTH
(hopMHUpOBaHUS OCHOBHBIX
B3aUMOJICHCTBUH
OpPTraHHU3MOB B
9KOCHCTEMaX

Ypok "AHTPOTIOTeHHBIC SKOCUCTEMBI"
(MDBI)
https://uchebnik.mos.ru/material view/at
omic_objects/11365364?
menuReferrer=catalogue

VYpoxk "B3aumooTHOIIEHNS TOMyIALUN
pasHbBIX BUIOB B dkocucTeme" (MOIII)
https://uchebnik.mos.ru/material view/at
omic_objects/8729177?
menuReferrer=catalogue

Ypoxk "3arps3HeHne BO3AYITHOW CPEIbI.
Oxpana Bo3ayxa. 3arps3HeHUE BOTHOU
cpenbl. OXpaHa BOAHBIX pecypcoB"
(M3BI)
https://uchebnik.mos.ru/material view/at
omic_objects/11932606?
menuReferrer=catalogue

79. MexaHu3MBI
BO3JICHCTBUS 3arpsi3HEHUN
pa3HBIX THIIOB Ha
cyOOpraHN3MEeHHOM,
OpTaHU3MEHHOM,
MOTYJISITHOHHOM 1
9KOCHCTEMHOM YPOBHSIX

80. Buochepa —
oOmienaHeTapHast
00010uKa 3eMiTH

Ypok "AHTpONOreHHbIE SKOCUCTEMBI"
(MDI1I)
https://uchebnik.mos.ru/material view/at
omic_objects/11365364?
menuReferrer=catalogue

VYpok "B3anMOOTHOIICHUS TOITYJISITTHI
pa3HbIX BUAOB B 3kocucteme" (MOIII)
https://uchebnik.mos.ru/material view/at
omic_objects/8729177?
menuReferrer=catalogue

VYpok "3arps3HeHue BO3AyIIHON CpeIbl.
OxpaHa Bo3yxa. 3arpsi3HeHHEe BOJHOU
cpenbl. OXpaHa BOJHBIX peCcypcoB"
(MDBI)
https://uchebnik.mos.ru/material view/at

omic_objects/11932606?
menuReferrer=catalogue

VYpok "CocraB u ¢pyHkuun o6rnocdepst”
(PDIII)
https://resh.edu.ru/subject/lesson/5394/st
art/119104/
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81. VYuenue B. U.
Bepnanckoro o 6uocdepe

VYpok "Yuenue o 6uochepe. Coctas u
cTpykTypa ouocheps”" (MIIL)
https://uchebnik.mos.ru/material view/at
omic_objects/7855578?
menuReferrer=catalogue

82. 3aKOHOMEpPHOCTH
CyIIIeCTBOBAaHUS OHMOC(ephl

VYpok "Yuenue o 6uochepe. Coctas u
cTpykTypa ouocheps" (MILL)
https://uchebnik.mos.ru/material view/le
sson_templates/1775498?
menuReferrer=catalogue

83. KpyroBopotsl
BEILECTB U
OHMOT€OXUMHYECKHUE ITUKIIBI

VYpoxk "KpyroBopor XuMHueCKUX
aneMeHTOB B Onocdepe" (MOILL)
https://uchebnik.mos.ru/material_view/le
sson_templates/1792365?
menuReferrer=catalogue

84. 30HaIBHOCTh
ourochepbl. OCHOBHBIE
OHOMBI CyIIIU

VYpoxk "OcHoBHBIE OrOMBI 3eMin"
(M3BI)
https://uchebnik.mos.ru/material view/at
omic_objects/11912625?
menuReferrer=catalogue

85. YV CcTOMYUBOCTD
orocdepsl

VYpoxk "Poib yenoseka B Ouocdepe.
['mo0asbHBIE aHTPOTIOTEHHBIE
n3MeHeHus B onocdepe. [IpobdieMsr
ycToiunBoro passurusa" (MOIL)
https://uchebnik.mos.ru/material view/at
omic_objects/9354626?
menuReferrer=catalogue

86. OKOJIOTHYECKUE
KPU3UCHI U X TPUIHHEI

Ypok "Posb uenoseka B buocdepe.
I'moGanbHBIE aHTPOIIOTEHHBIE
n3MeHeHus B Onocdepe. [Ipodmemsbr
ycToiunBoro passutus’ (MOLL)

https://uchebnik.mos.ru/material view/at
omic_objects/7855641?

menuReferrer=catalogue

87. BosnetictBue
yeloBeKa Ha ouochepy

VYpoxk "Uenosek u 6uochepa" (POL)

https://resh.edu.ru/subject/lesson/5499/st
art/295898/

88. AHTpOTIIOTEeHHOE
BO3JICHCTBUE HA
PACTUTENBHBIN U
>KUBOTHBIM MU

Ypoxk "['mobanbHbIE SKOJIOTHIECKIE
npobiemsr" (POLL)

https://resh.edu.ru/subject/lesson/3896/st
art/17493/

89. OxpaHa npupozsl

VYpok "3arpsizsHeHHne BO3AYIIHON CPEbI.
Oxpana Bo3yxa. 3arps3HeHUE BOTHOU
cpenbl. OxpaHa BOJHBIX PECYPCOB."
(MD3I)
https://uchebnik.mos.ru/material view/at
omic_objects/11932606?
menuReferrer=catalogue

90. OcCHOBHEBIE
MPHUHIUTIBI yCTOHYHUBOTO
Pa3BUTHS Y€JI0BEYCCTBA U
TIPUPOIBI

Ypok "Posb uenoseka B buocdepe.
I'moGanbHBIC aHTPOIIOTCHHBIC
m3MeHeHus B onocdepe. [IpodbmeMbr
ycToiunBoro paszsurusa" (MOIL)
https://uchebnik.mos.ru/material view/at
omic_objects/7855641?
menuReferrer=catalogue

91. PammonansHoe
IIPUPOIOIIOIL30BAHUE U
coxXpaHeHHne

VYpok "3apoxacHIE U pa3BUTHE
skostorun" (MOI)

https://uchebnik.mos.ru/material view/at
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OHMOJIOTHYECKOTO
pasHooOpazus 3emiin

omic_objects/10966959?
menuReferrer=catalogue

92. O06001meHune 1o
Teme « MUKpO3BOJIIOLHUA U
€€ pe3yapTaTb»

Ypoxk "O000IIeHHEe U CHCTEMaTH3AIHS
3HaHu# o Teme "DBomonua"" (MOILI)
https://uchebnik.mos.ru/material_view/le
sson_templates/1959017?
menuReferrer=catalogue

93. O060061eHue 1Mo
TeMme «Maxkpo3BoJIIOLUA U
€€ pe3ynbpTaThD)

VYpoxk "O0o0IIeHHEe U cHCTEMaTH3AIHS
3HaHu# o Teme "DBomonua"" (MOILI)

https://uchebnik.mos.ru/material view/le
sson_templates/1959017?

menuReferrer=catalogue
VYpok "I'unoresbl NPOUCXOXKACHUS
sku3Hu Ha 3emute” (MOI)

https://uchebnik.mos.ru/material view/le

sson_templates/2075285?
menuReferrer=catalogue

94. O0001IEeHME 110
Tteme «IIpoucxoxaenue u
pa3BHUTHE )KU3HU Ha
3emne»

Vpok "O6o01eHne u cCucTeMaTu3aIus
3HaHu# no Teme "OBomonua"" (MOILI)

https://uchebnik.mos.ru/material view/le

sson_templates/1959017?
menuReferrer=catalogue

VYpoxk "I'unoTe3sl MponucxoxIeHUs
*wu3HN Ha 3emure” (MOIII)
https://uchebnik.mos.ru/material view/le
sson_templates/2075285?
menuReferrer=catalogue

VYpok "CoBpeMeHHBIE TIPEICTABICHUS O
MPOUCXOXKICHUN YEIOBEKA. IBOIOIHSI
yenoBeka (aHTponoreHes). JBrmkyiue
cwbl aaTpororedesa” (MOI)
https://uchebnik.mos.ru/material view/at
omic_objects/9351376?
menuReferrer=catalogue

95. O0001IEeHME 110
teme «IIpoucxoxaeHne
YEJIOBEKA — AHTPOTIOTCHE3)»

96. Hrorosasa
KOHTpOJIbHAs paboTa

VYpoxk "O000IIeHre U cUCTeMaTH3AIHS
3HaHui o Teme "DBororwa"" (MBII)

https://uchebnik.mos.ru/material view/le
sson_templates/1959017?

menuReferrer=catalogue

VYpok "'unoTe3s! MPOUCXOKICHUS
u3Hu Ha 3emie” (MOILL)
https://uchebnik.mos.ru/material view/le
sson_templates/2075285?
menuReferrer=catalogue

Ypok "CoBpeMeHHbIE NPEACTABICHUS O
MPOUCXOXKICHUN YETOBEKA. JBOIOIHSI
yenoBeka (aHTpomnorenes). JABmwkymue
cuibl anTpornoredesa” (MOI)
https://uchebnik.mos.ru/material view/at
omic_objects/9351376?
menuReferrer=catalogue

VYpox "3apoxieHne U pa3BUTHE
skonoruu” (MOIII)
https://uchebnik.mos.ru/material view/at
omic_objects/10966959?
menuReferrer=catalogue

97. PaGora Hazg
omuOkamMu. O6o0meHue
10 TEMC «3KOHOI‘I/I$I —

VYpoxk "O0o00IIeHHEe U cHCTEMAaTH3AIHS
3HaHWH 110 TeMaM: "OpraHu3Mbl 1
okpyxatomas cpena”, "buochepa""
(MDBII)



https://uchebnik.mos.ru/material_view/atomic_objects/10966959?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10966959?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10966959?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9351376?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9351376?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9351376?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2075285?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2075285?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2075285?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1959017?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1959017?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1959017?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9351376?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9351376?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9351376?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2075285?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2075285?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2075285?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1959017?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1959017?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1959017?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2075285?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2075285?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2075285?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1959017?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1959017?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1959017?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1959017?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1959017?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1959017?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10966959?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10966959?menuReferrer=catalogue

HayKa O

B3aMMOOTHOIIEHHSIX https://uchebnik.mos.ru/material view/at
OpPTaHN3MOBY, omic objects/8951717?
«Opranu3msl 1 cpesa menuReferrer=catalogue
oOuTaHus»

VYpoxk "OKosornyeckue XxapakTepHuCTUKU
98. O0001IEeHME 110 nomyssinun” (MOL)
TeMe «DKOJIOTHSI BUJIOB U 1 https://uchebnik.mos.ru/material view/at
TOMYJISIIAR omic_objects/11193816?

menuReferrer=catalogue
VYpok "Yuenue o 6uoctepe. Coctas u

99. O6001meHnue 1mo cTpykTypa ouocheps" (MILL)
teme «brocdepa — 1 https://uchebnik.mos.ru/material view/at
I00aIbHast SKOCHCTEMAY omic_objects/7855578?
menuReferrer=catalogue
OBIIEE KOJIMYECTBO 7.5
YACOB I10 9 2
I[MTPOI'PAMME

Hopmbl onennBanus yueoHoro npeamera «buosorus»

OueHkKa yCTHOTO OTBeTa y4alluXcs:

OtrMeTKa «5» cTaBUTCS B ciay4dae: 3HaHUS, MOHUMAHUS, TITyOWMHBI YCBOCHHS OOYYarOIIUMCS
BCEro 00BEMa MPOTPAMMHOTO MaTepHayia. YMEHHUS BBIICIATH TJIABHBIC TOJIOKCHHUS B HM3yYCHHOM
Marepuaie, Ha OCHOBaHMU (PAKTOB W TPUMEPOB 0000IIaTh, JeiaTh BBIBOJABI, YCTAHABJIMBATH
MEXIMpPEAMETHbBIE M BHYTPUIIPEJMETHBIE CBSI3M, TBOPUYECKH NPHUMEHSET IIOJyuYeHHbIE 3HaHUSA B
HE3HaKOMOM cutyanu. OTCyTCTBHE OMMOOK M HETOYETOB MPU BOCIIPOU3BEICHUH H3yYEHHOTO MaTepuraa,
IPU YCTHBIX OTBETaX YCTPaHEHUE OTIEIbHBIX HETOYHOCTEH C MOMOIIBIO JIOMOJHUTEIBHBIX BOIPOCOB
YUHTEIIS, COOJIIOICHHUE KYJIbTYPhI YCTHOUW peyH.

OTtMmeTKka «4» cTaBUTCS B cJydyae: 3HaHHS BCEr0 M3yUYE€HHOTO MPOTrPaMMHOI0 MaTepuaia. ¥ MeHui
BBIJIETISITH TJIaBHBIE MOJIOKEHUS B U3YUEHHOM MaTepuaje, Ha OCHOBaHUM ()aKTOB U MPUMEPOB 00001IaTh,
JIeNaTh BBIBOJBI, YCTAaHABIMBATh BHYTPHUIPEIMETHBIE CBS3H, MNPUMEHSITh TMOJTYy4YEHHBbIE 3HAHUS Ha
npakTuke. He3nauurtenbHble (HerpyObie) OIIMOKM M HENOUYETHI MPU BOCIPOU3BEACHUU H3YYEHHOI'O
MaTepuaina, COOI0JeHIEe OCHOBHBIX MPABUI KYJIbTYPhl YCTHON peyu.

OtrMmerka «3» cTaBUTCS B ciydyae: 3HaHHMA W YCBOGHHE MaTepuana Ha YPOBHE MHUHHUMAIbHBIX
TpeOOBaHUI MporpamMmbl, 3aTPyJHEHHE IPH CAMOCTOATEIHLHOM BOCHPOU3BEICHUU, HEOOXOJUMOCTH
HE3HAYUTENFHOM TOMOIIM TMpernojaBaTeNia. YMeHHe padoTaTb Ha YpOBHE BOCIPOU3BEACHHUS,
3aTpyIHEHUs] TPU OTBETaX Ha BHJIOM3MEHEHHBIE BOMpochl. Hammuue rpyOol OMMOKH, HECKOIBKUX
HerpyObIX NP BOCHPOM3BEICHUU M3YyYEHHOTO MaTepHhalia, He3HAYUTEIbHOE HECOOII0JCHHE OCHOBHBIX
MpaBUJI KyJIbTYPhI YCTHOM peyu.

OTMeTka «2» CcTaBUTCA B CJy4dae: 3HAaHUA M YCBOGHHME MaTepHalla HAa YpPOBHE HUXKE
MUHUMAJIBHBIX TpPeOOBAaHUN TPOTPaMMBI, OTJIEIbHBIC TPEJACTABICHUS 00 W3YYCHHOM MaTepuale.
OtcyTcTBHE YMEHHI paboTaTh HA YPOBHE BOCIIPOU3BEICHUS, 3aTPYJHEHHS TIPU OTBETaX HA CTaHIAPTHBIC
BONPOCHL. Hayimume HeCKOJIBKUX TPpyOBIX OMIMOOK, OOJIBIIOTr0 YWCiIa HEerpyObIX MpPH BOCHPOU3BEICHUU
W3YYCHHOTO MaTepuaia, 3HAYUTEeIIbHOE HECOOI0IEHUE OCHOBHBIX MPABUJ KYJIbTYpPhl YCTHOW PEUH.


https://uchebnik.mos.ru/material_view/atomic_objects/7855578?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7855578?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7855578?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11193816?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11193816?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11193816?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8951717?menuReferrer=catalogue
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OueHka BbINOJHEHUS MPAKTHYECKHUX (J1a00paTOPHBIX) padoT:

OTMeTKa «5» CTAaBUTCH, €CJIU YYCHHUK: ITPABUIBHO ONPCACINII LCIIb OIbITA; BBIITOJIHUII pa60Ty B
MOJTHOM 00BeMe ¢ COOMI0ACHHEM HEOOXOIMMON MOCIeI0BATEILHOCTH MIPOBEICHHUS OIBITOB U U3MEpPEHUN;
CaMOCTOSITENIbHO M PAllMOHAIBHO BbIOpasl M MOATOTOBUJ JI ONbITa HEOOXoauMoe 00OpyloBaHHE, BCeE
OTBITHl TIPOBEN B YCIOBUSX M PEXHMAaX, OOECHEUYMBAIOIIMX TOTYyYEHUE pe3yJIbTaTOB U BBHIBOJIOB C
HauOOoIbIIEeH TOYHOCTHIO; HAYYHO IPAMOTHO, JIOTHYHO onucai HaOIoeHus 1 cOopMYITUPOBal BHIBOJIBI U3
ombITa. B mpeacraBneHHOM OTYeTe MPaBWIIBHO U aKKypaTHO BBIMOJHUI BCE 3alKCH, TaOJNHIIbI, PUCYHKH,
rpaduku, BEIYUCICHUS U CJIENal BBIBOJIBI; MPOSIBIISIET OPraHU3allMOHHO-TPYAOBbIE YMEHUS (MTOAEP>KUBAET
YUCTOTY pabodyero MecTa W TOPSJAOK Ha CTOJIe, SKOHOMHO HCIONB3YET pPACXOJHBIE MaTepHallbl);
9KCIIEPUMEHT OCYIIECTBIISIET MO IJIaHy C YUY€TOM TEXHHKHU 0€30MacHOCTH U MPaBHII PabOTHI C MaTepHaiaMu
U 000pyIOBaHHEM.

OTMeTKa «4» CTaBHUTCs, €CIIN y‘-IeHI/IKZ CTaBHUTCA, €CIIU y‘-IeHI/IK BBIITOJIHUJI TpGGOBaHI/ISI K OIICHKC
"5", HO: OTIBIT IPOBOJIUI B YCIOBUAX, HE 00ECIICUNBAIOIINX JOCTATOYHON TOYHOCTH U3MEPEHUN;
WM OBLIO IOMYIIEHO JIBa-TPH HEJAO0UYETa; UK He 0oJiee OHON HErpyOoi OMMOKH W OAHOTO HEJI0YeTa, WIH

AKCHEPUMEHT MPOBEJICH HE MOJHOCTHIO; WIM B ONMUCAHUW HAOIIOJCHUH M3 OMbBITA JOMYCTUI HETOYHOCTH,
BBIBOJIBI CJIEJIaJl HEMOJTHBIE.

OtMmeTKa «3» CTAaBUTCS, €CJIM YYEHUK: MPABUIHHO OMPEAETUI ENb OMbITa; pabOTy BBHIMOTHSET
NpaBWIBHO HE MEHEE YeM HAIOJIOBHHY, OJHAKO OOBEM BBHIMOJIHEHHOW YacTW TaKOB, YTO ITO3BOJISET
MOJTyYUTh MPABUIbHBIC PE3YJIBTATHI U BHIBOJIBI [0 OCHOBHBIM, MPUHIUITHAIBHO BaXKHBIM 33/la4aM paloThI;
Wi 1oadop 00opymoBaHMs, OOBEKTOB, MAaTEPHAJOB, a TakkKe padOThl MO Hayally OIbITa MPOBET C
MOMOIIBIO YUHUTENIS; HIIM B XOJI€ MPOBEACHUS OTbITA U U3MEPEHUN ObUTH JOMYIIEHBI OMMOKYA B OMUCAHUH
HaOJIr0/IeHUH, POPMYJIMPOBAHUK BBIBOJIOB; OIIBIT MPOBOAMIICS B HEPAIIHOHAIBHBIX YCJIOBHUSX, YTO MIPHUBEIIO
K TOJYYEHUIO DPE3yJIbTaTOB C OOJNbIIEH MOTPEIIHOCTBIO; WJIM B OTUéTe OBUIM JOMYLICHBI B OOIIeH
CIIOKHOCTH HE Ooliee NBYyX OIMOOK (B 3amUCAX €IWHUIl, U3MEPEHHUSX, B BBIYHCICHHSIX, TpaduKax,
Ta6HI/II_IaX, cxXemax, u T.I[.) HC NPUHOHUIIAATIBHOI'O JJIA HaHHOﬁ paGOTBI XapakKTepa, HO IOBJIHABIIMX Ha
pe3yJbTaT BBIOJHEHUS; JAOMYyCKaeT rpyOyr OmMOKYy B XOA€ OJKCIepUMeHTa (B OOBSICHEHUH, B
odopmiieHHHd padOThl, B COONIOACHUU MPABWJI TEXHUKH O€30MAaCHOCTH NpHU paboTe ¢ MaTepHalaMH U
000pyI0BaHUEM ), KOTOPAsi UCTIPABIIAETCS 110 TPEOOBAHUIO YUUTEIS.

OTMeTKa «2» CTABHUTCSH, €CJIM YUYEHHK: HE ONPENEIAI CAMOCTOATEIBHO LENb OIBITA; BHITOIHIII
paboTy He MOJIHOCTHIO, HE OJATOTOBMII HYXKHOE 000pyAOBaHHE U 0OBEM BBITIOJTHEHHOW 4acTH paboThl HE
MMO3BOJCT CACIATh MpPaBUIIBHBIX BbBIBOAOB, WM OIIbITbI, HW3MCPCHU, BBIYHUCICHUA, Ha6J'IIO)IeHI/I$[
MPOU3BOAMIIMCEL HCIIPABUJIIBHO, WM B XOIC pa6OTI)I U B OTUCTC O6Hap}I)KI/IJ'II/ICI> B COBOKYIIHOCTHU BC€
HEJI0OCTaTKH, OTMEUCHHBIE B TPEOOBAHUAX K OIIEHKE «3»; MomycKaeT ABe (1 Oosee) rpyObie ONTHOKU B X0/
IKCIIEPUMEHTa, B OOBSICHEHUH, B OopMiIeHnH paboThl, B COONIOJICHMH MPAaBMUI TEXHUKH O€30TacHOCTH
npu paboTe ¢ BeIeCTBAMU W OOOpPYJOBaHUEM, KOTOPHIE HE MOXKET HCIPABUTh Jake MO TPeOOBaHUIO
YUYUTEIA.



OueHka caMoCTOATEIbHBIX MHCbMEHHBIX H KOHTPOJIBHBIX PadoT:
OTMmeTKa «5» CTAaBUTCS, €CJIM YYeHUK: BBITOJHWI paboTy 6e3 OmMO0K M HET0YETOB; AOMYCTHII
He 0oJiee OIHOrO HeJoYeTa.
OtmeTKa «4» CTaBHTCH, €CJIM YYEHMK: BBITIOJIHUI pabOTy IMOJHOCTHIO, HO JOIYCTHI He Ooyiee OHOU
HerpyOoil omOKH U OJTHOTO HEl0UeTa; WK He Ooiee IBYX HEJ0UYETOB.
OtmeTKa «3» CTABUTCS, €CJIM YYeHHK MPABUIHHO BBHIIOIHHUI HE MeHee 2/3 paboT WM JOMyCTHI
He Oosee NIBYyX rpyObIX OIIMOOK; WU He Oosiee oAHOM TpyOoil M ogHOW HerpyOoi OIMOKU M OJIHOTO
HEI0YeTa; WM He 0oJiee NBYX-TpeX HerpyObIX OMMOOK; WU OJTHOM HETpyOOil OMMOKHU U TPEX HEJ0YETOB;
WIN TIPY OTCYTCTBUHM OIIMOOK, HO NPH HATMYUH YEThIPEX-ISATH HEJ0YETOB.
OTMeTKa «2» CTABHTCH, €CJAM YYEHHMK: JIOMYyCTHJI YHCIO OMHMOOK M HEJIOYETOB MPEBOCXOSIICE
HOpMY, IIpM KOTOPOHl MOKET OBITh BBICTABIEHA OLEHKA «3»; WIM €CIIM NPAaBHJIBHO BBIOJHWI MEHEe
MOJIOBUHBI PaOOTHI.

Kputepun BbicTaB/IeHUs] OLIEHOK 32 MPOBEPOYHbIe U KOHTPOJbHbIE TECThI:

TecTbl, cocTosIIIME U3 TSATH BOMPOCOB MOXKHO HCHOJIB30BaTh MOCIE M3YUYCHHS Ka)XIOTO MaTepuana
(ypoka). Tect u3 10—15 BOnmpocoB HCHONB3yeTCs s mepuoandeckoro kontpoissa. Tect u3 20 — 30
BOIPOCOB HEOOXOIMMO HCIIOIB30BATh JJISI UTOTOBOTO KOHTPOJIS.

[Ipu TectupoBaHuu Bce BepHble OTBeThl Oepytcs 3a 100%, Torma oTMeTKa BBICTAaBISETCS B
COOTBETCTBUM C TAOJIUIICH:

IIpoueHTt BBITIOJIHCHUS OtMeTKa

3aJaHusl

95% u Gonee OTJIUYHO

75-94%% XOPOIII0

50-74%% yJIOBJICTBOPUTEILHO
menee 50% HEYIOBJIETBOPUTEIILHO




	Отметка «4» ставится в случае: Знания всего изученного программного материала. Умений выделять главные положения в изученном материале, на основании фактов и примеров обобщать, делать выводы, устанавливать внутрипредметные связи, применять полученные знания на практике. Незначительные (негрубые) ошибки и недочёты при воспроизведении изученного материала, соблюдение основных правил культуры устной речи.
	Отметка «2» ставится в случае: Знания и усвоение материала на уровне ниже минимальных требований программы, отдельные представления об изученном материале. Отсутствие умений работать на уровне воспроизведения, затруднения при ответах на стандартные вопросы. Наличие нескольких грубых ошибок, большого числа негрубых при воспроизведении изученного материала, значительное несоблюдение основных правил культуры устной речи.
	Оценка выполнения практических (лабораторных) работ:
	Отметка «5» ставится, если ученик: правильно определил цель опыта; выполнил работу в полном объеме с соблюдением необходимой последовательности проведения опытов и измерений; самостоятельно и рационально выбрал и подготовил для опыта необходимое оборудование, все опыты провел в условиях и режимах, обеспечивающих получение результатов и выводов с наибольшей точностью; научно грамотно, логично описал наблюдения и сформулировал выводы из опыта. В представленном отчете правильно и аккуратно выполнил все записи, таблицы, рисунки, графики, вычисления и сделал выводы; проявляет организационно-трудовые умения (поддерживает чистоту рабочего места и порядок на столе, экономно использует расходные материалы); эксперимент осуществляет по плану с учетом техники безопасности и правил работы с материалами и оборудованием.
	Отметка «3» ставится, если ученик: правильно определил цель опыта; работу выполняет правильно не менее чем наполовину, однако объём выполненной части таков, что позволяет получить правильные результаты и выводы по основным, принципиально важным задачам работы; или подбор оборудования, объектов, материалов, а также работы по началу опыта провел с помощью учителя; или в ходе проведения опыта и измерений были допущены ошибки в описании наблюдений, формулировании выводов; опыт проводился в нерациональных условиях, что привело к получению результатов с большей погрешностью; или в отчёте были допущены в общей сложности не более двух ошибок (в записях единиц, измерениях, в вычислениях, графиках, таблицах, схемах, и т.д.) не принципиального для данной работы характера, но повлиявших на результат выполнения; допускает грубую ошибку в ходе эксперимента (в объяснении, в оформлении работы, в соблюдении правил техники безопасности при работе с материалами и оборудованием), которая исправляется по требованию учителя.
	Отметка «2» ставится, если ученик: не определил самостоятельно цель опыта; выполнил работу не полностью, не подготовил нужное оборудование и объем выполненной части работы не позволяет сделать правильных выводов; или опыты, измерения, вычисления, наблюдения производились неправильно; или в ходе работы и в отчете обнаружились в совокупности все недостатки, отмеченные в требованиях к оценке «3»; допускает две (и более) грубые ошибки в ходе эксперимента, в объяснении, в оформлении работы, в соблюдении правил техники безопасности при работе с веществами и оборудованием, которые не может исправить даже по требованию учителя.
	Отметка «4» ставится, если ученик: выполнил работу полностью, но допустил не более одной негрубой ошибки и одного недочета; или не более двух недочетов.
	Отметка «3» ставится, если ученик правильно выполнил не менее 2/3 работ или допустил не более двух грубых ошибок; или не более одной грубой и одной негрубой ошибки и одного недочета; или не более двух-трех негрубых ошибок; или одной негрубой ошибки и трех недочетов; или при отсутствии ошибок, но при наличии четырех-пяти недочетов.
	Отметка «2» ставится, если ученик: допустил число ошибок и недочетов превосходящее норму, при которой может быть выставлена оценка «3»; или если правильно выполнил менее половины работы.
	Критерии выставления оценок за проверочные и контрольные тесты:

