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HHOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma ygeGHOTO mpeamera «bronorus» cocraBieHa Ha OCHOBE CIIEIYIOIIUX
HOPMAaTHUBHO - IPABOBBIX JOKYMEHTOB:

o ®denepanpablii 3akoH oT 29.12.2012 Ne 273-®3 «O6 obpazoBanum B Poccuiickoit
Denepanumn»

e ®denepanbHbI TOCYJApCTBEHHBIN 00pa3oBaTeNbHBIA  CTaHJAPT CPEIHErO OOIIEro
oOpazoBanus (mpuka3 Ne 287 Munnpocsenieauns Poccun ot 31.05.2021 r.)

o @enepanbHas pabouasi IporpaMmma CpeIHero 001ero oopazoBaHus Mo OMOJIOTUN

e VYcraB MKOYVY «IlopoTHHKOBCKas COLI»

e OOII COO MKOY «IlopoTHUKOBCKasl COILI»

[Iporpamma mno yuebnomy mpeamety "buosorus" (nmanee - OWONOTHSI) HAa YPOBHE CPEIHETO
obmrero o6pazoBanus pazpadorana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 No 273-03 «O06
obOpazoBanun B Poccuiickoit ®enepanun», ®I'OC COO, Konnenmuu mnpenoaaBaHus y4eOHOTO
npenMera «bHoIorus» 1 OCHOBHBIX NOJIOKEHUH (enepaibHON paboyeil mporpaMmbl BOCIIUTAHHUSL.

VYueOuspiit npenmer «buonorus» yriayonénHoro ypoBHs usydeHus (10—11 kmaccel) siBisieTcs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHoW obnact «EcTecTBeHHO-HayuHble mpeaMeTsl». (CoriacHo
nosnoxkeHusiMm GI'OC COO npoduiibHble yueOHbIE TPEIMETHI, U3y4aeMble Ha YriayOJIEHHOM YpOBHE,
SBISIIOTCS  criocoOoMm  muddeperuanuu oOydeHus: Ha ypOBHE CpeaHero oOmiero oOpa3oBaHHs U
MpU3BaHbl 00ECNEYUTh MPEEMCTBEHHOCTh MEXKJIy OCHOBHBIM OOIIMM, CpPEeIHUM OOLIMM, CPEIHUM
npodeccoHabHBIM M BBICHIUM 00pa3oBaHUeM. B To jke BpeMst KaKIblif U3 3TUX y4eOHBIX MTPEIMETOB
JOJKeH ObITh OPUEHTUPOBAH HA NPUOPUTETHOE pelIeHHe O0O0pa30BaTENIbHBIX, BOCIUTATENIbHBIX H
pa3BHUBAIOIIMX 3a7a4, CBSI3aHHBIX ¢ MpodopreHTalei 00yJaromuxcs U CTUMYJINPOBAHUEM HMHTEpeca
K KOHKPETHOW OOJaCTH HAYYHOTO 3HAHUWA, CBS3aHHOTO C OHWOJIOTHEW, MEAHMIIMHOM, HSKOJIOTHEH,
TICUXOJIOTHEH, CIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yue6HOMY mpeamery "buosorus" maér mpeacraBlieHHEe O ILETH W 3aJadax
u3ydyeHus ydeOHoro mnpeamera «buosorus» Ha yriyOn€HHOM YpOBHE, OMpeleNseT o0s3aTeiabHoe
(MHBapMaHTHOE) NpPEIMETHOE COJAEp)KaHHWEe, €ro CTPYKTYpUpPOBaHHE MO pa3AeiaM M TeMawm,
pacnpeziefieHue Mo KiaccaMm, PeKOMEHIYeT IMOCJIeOBaTeIbHOCTh M3yYeHHs] y4eOHOro marepuana c
y4ETOM MEXIPEIMETHBIX M BHYTPHUIPEIMETHBIX CBSA3€H, JIOTUKM Y4eOHOTO Mpoliecca, BO3PACTHBIX
ocobeHHOCTel oOyuaronuxcsa. B mporpamme no 6MoJI0OTHU peain30BaH MPUHIUI IPEEMCTBEHHOCTH C
U3ydYeHHeM OHOJIOTMM Ha ypOBHE OCHOBHOrO oO0mero oOpa3oBaHus, Onarojaps uemy
MPOCMATPUBACTCS  HAMpaBICHHOCTh HA IMOCIEAYIOIIee pPa3BUTHE OHOJOTMYECKUX 3HAHUH,
OpUEHTHUPOBAaHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAyYHOTO MHUPOBO33PEHHUS, 3KOJOTHYECKOTO
MBIIILJICHHS, MPEACTABICHUI O 3I0pOBOM 00pa3e *KU3HH, Ha BOCIHTAHUE OEPEKHOTO OTHOIICHUS K
OKpy)Xarlleid mpupoaHoil cpene. B mporpamme mo OHOJOTHMM TakKe IMOKa3aHbI BO3MOXKHOCTHU
yuebHoro mpenmera «buonorus» B peammzammu TpeboBanuit PI'OC COO k mnIaHUpPyeMbIM
JTUYHOCTHBIM, METAalpeJIMETHBIM W TPEAMETHBIM pe3ynbTaTaM oO0ydyeHus u B (opMHPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-IT0O3HABATEIbHON JESATEIbHOCTH OOYYaIOUIMXCSl IO OCBOCHMIO COIEPIKaHUS
OMO0JIOTHYECKOT0 00pa30BaHMs Ha YPOBHE CpeJlHEero oo1iero 0opa3oBaHusl.

VYuebublii npeamer «buosnorus» Ha ypoBHE cpeaHero oOmiero o0pa3oBaHMs 3aBepIlaeT
Ouosornyeckoe oOpa3oBaHUE B INKOJIE W OPUEHTHPOBAH Ha pACIIMpEHHE U YriyOleHue 3HaHWM
oOyyaromuxcs 0 >KMBOM MPHUPOJIE, OCHOBAX MOJIEKYISPHON M KJIETOYHON OMOJIOTHH, SMOPHOIOTUU U
OMOJIOTUH Pa3BUTHS, TEHETUKH, CEIEKIINN, OMOTEXHOJIOTHUH, SBOJIOIMOHHOTO YUEHUS U SKOJIOTHH.

Nzyuenne yuebHoro mnpeamera «buomorus» Ha yriayOJIeHHOM YpOBHE OpPUEHTHPOBAHO Ha
MOJITOTOBKY OOyYaroImuxcs K MOCIeIyIoIEMY MOTydeHNI0 OMOJIOTHYECKOT0 00pa3oBaHMs B By3ax U



OpraHm3aIusaX CpeaHero mnpodeccruoHanbHoro obpasoBanusi. OCHOBY €ro COJEpIKaHUS COCTABIISET
cuctemMa OMOJOTMYECKUX 3HAHWW, TOJYYCHHBIX TMPU H3YyYCHHH OOYUYAIOUTUMUCS COOTBETCTBYIOIIMX
CHCTEMaTHUYECKHX pa3/eioB OMOJIOTUU HA YPOBHE OCHOBHOTO obmiero obpasosanus, B 10—11 xmaccax
9TH 3HAHUS TOJTYYArOT pa3BUTHE. Tak, pacIIUPEHbI U YIriyOJIeHbl OMOIOTHYeCKUE 3HAHUS O PACTEHUSIX,
KUBOTHBIX, Tpubax, OaKTepusx, OpraHu3Me 4YeJIOBEKa, OOMUX 3aKOHOMEPHOCTSIX JKH3HH,
JOTIOJIHUTEIBHO BKJIFOUEHBI OHOJIOTMUECKHE CBEIACHUS TMPHUKIATHOTO M TOUCKOBOIO XapakTepa,
KOTOPBIE MOKHO HMCIOJIB30BaTh KaK OPUEHTHUPHI IS MOCIeayromero Beioopa npodeccun. Bozmoxxna
TaKkKe WHTErpanusi OWOJOTMYECKUX 3HAHUW C COOTBETCTBYIOIIMMH 3HAHHSMH, IOJy4CHHBIMH
00yJaIONUMUCS TP U3YYECHUN (U3HKH, XUMUH, Teorpaguu 1 MaTCMaTHKH.

CrpykTypa nporpaMmmsl 1o yueoHomy npeamery "buosorus" orpaxkaeT CHCTEMHO-YPOBHEBBIN U
SBOJIIOIIMOHHBIN TOAXOAbI K wu3ydeHWto Ouonorun. CorjlacHO UM, H3Yy4alOTCS CBOWCTBA W
3aKOHOMEPHOCTH, XapaKTEepPHBIC IS JKUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHU3allid, 3BOJIIOIMH
OPraHWYECKOT0 MUpa Ha 3emiie, COXpaHEHUs] OMOJIOTHYECKOTO pa3HooOpasus riaHeThl. Tak, B 10
KJIacCe€ HW3Yy4aloTCsl OCHOBBI MOJIEKYJISPHOW W KJIETOYHOW OHOJIOTHH, SMOPHOJIOTMH W OHOJIOTUH
pPa3BHUTHS, TEHETUKHA W CEJICKIIMH, OMOTEXHOJIOTUU M CHHTETHYCCKOW OHOJIOTHH, aKTyaTH3UPYIOTCS
3HaHUS OOydYaronmuxcss Mo OOTaHWKE, 300JI0TMH, aHaTOMHH, (Pu3noioruu dermoBeka. B 11 kmacce
M3Yy4aroTCs JBOJIIOIMOHHOE yUY€HHE, OCHOBBI JKOJOTUM M y4eHHE O Omocdepe. YUeOHBIN mpeamer
«buonorus» mpuU3BaH 00ECTICUUTh OCBOCHHE OOYYAIOITUMHUCS OMOJIOTHYECKUX TEOPUHW W 3aKOHOB,
WJIeH, MPUHITAIIOB W TIPABHJI, JIEXKAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA,
3HAHUW O CTPOEHWH, MHOTOOOpa3Mu M OCOOCHHOCTSIX KJIETKH, OpPraHu3Ma, MOMYJISIuu, OMOIIeH03a,
9KOCUCTEMBI, O BBIJIAIONIUXCS HAYYHBIX JTOCTHIKEHUSAX, COBPEMEHHBIX HCCIEAOBAHHUIX B OHMOJIOTHH,
MPUKIAIHBIX AacTeKTaX OWOJIOTHYECKUX 3HaHWi. JIms pas3BuUTHS W TONJEP)KAaHHWS HHTEpeca
o0yJaromuxcsi K OHOJIOTMM Hapsy CO 3HAYMTEIBbHBIM OOBEMOM TEOPETUUYECKOTO MaTepHhalia B
COJIEpKaHUU TPOTPaMMBbI TIO OWOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C HCTOPHEH CTAaHOBJICHHS M
Pa3BUTHS TOW WM WHOW OOJACTH OHMOJOTHH, BKJIAIOM OTEYECTBEHHBIX U 3apyOCKHBIX YUEHBIX B
pereHne BaKHEHITUX OMOIOTHYECKUX U SKOJOTHUECKHUX TTPOOIeM.

Lens wm3yueHuss ydeOHoro mpemmera «buonorus» Ha yriayOa€HHOM ypOBHE — OBJIAJICHUE
00YyJarOIIMMHUCS 3HAHMSAMH O CTPYKTYPHO-(DYHKIIMOHAJIBLHOW OPraHu3ailiy XUBBIX CHUCTEM Pa3HOTO
paHra M TPHOOPETEHHE YMEHHH WCIOJb30BaTh OTH 3HAHUSA B (QOPMUPOBAHWUM HMHTEpeca K
onpeneaEHHo 00JacTH MPOPECCHOHAIIBHON NIEATEILHOCTH, CBSI3aHHON ¢ OMOJIOTHEH, I K BBIOOPY
y4eOHOT0 3aBe/ICHUS IS IPOJOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHus.

JlocTiwkenne 1enu wu3ydeHus ydeOHoro mnpenmera «buosorus» Ha yriyOJIEHHOM YpOBHE
obecrieunBaeTcs PEeIIeHUEM CIIEIYIOUIUX 3a/1a4:

OCBOEHHE OOYYArOIIMMHCS CHUCTEMBbI OHOJOTMYECKMX 3HAHUN: 00 OCHOBHBIX OHOJIOTHYECKHX
TEOPHUAX, KOHIICHIIUAX, THUIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTSX W IMpaBUJIaX, COCTaBJISIOIINX
COBPEMEHHYIO €CTeCTBEHHO-HAYUYHYI0 KapTHHY MHUpPA; O CTPOEHHH, MHOTOOOpa3uu M OCOOEHHOCTSIX
OMOJIOTMYECKUX cHucTeM (KJIeTKa, OpraHu3M, TMOMyJsalus, BHJI, OHOreoleHo3, Ouocdepa); o
BBIJIAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX UCCIICIOBAHUSIX B OHOJIOTHH;

03HAKOMJIEHHE OOYYaroMIMXCS C METOJaMH TMO3HAHHS >KUBOM MPUPOIBI: UCCIEIOBATEIHLCKUMU
METO/JaMU OMOJIOTMYECKUX HAYK (MOJEKYISIPHOM U KIETOYHON OMOIOTHH, SMOPUOJIOTHU U OUOJOTHH
pa3BUTHS, TEHETUKU M CENEeKIHHU, OUOTEXHOJIOTUM U CHUHTETUYECKOW OHMOJIOTHH, MaleOHTOIOTHH,
9KOJIOTHH); METOIAMU CAMOCTOSATEIBHOTO MPOBEICHUSI OMOJIOTHYECKIX UCCIEeI0OBAaHUN B TabopaTtopuun
U B ipupojie (HaOmroieHre, n3MepeHne, SKCIEPUMEHT, MOJICIIUPOBAHHUE);

OBJaJICHUE OOYYAIOIIMMHUCA YMEHHUSMHU: CaMOCTOSITENIbHO HAaxOJuTh, aHAIM3HPOBATH W
MCIOJIb30BaTh OHMOJOTHYECKYI0 HH(POPMAIUIO; TOJIB30BAThCA OWUOJIOTHUYECKON TEPMHHOJOTHEH U
CUMBOJIUKOMW; YCTAaHABIMBATH CBSI3b MEXY Pa3BUTHEM OHOJIOTUU M COIHAIBLHO-PKOHOMUYECKHUMH U



HKOJIOTUYECKUMHU TpoOJIeMaMu YeIOBEYECTBA; OIICHMBATH IOCIEIACTBUA CBOCH JEATEIBHOCTH I10
OTHOIIEHHIO K OKPYKAIOLIeH MPUPOJIHON cpesie, COOCTBEHHOMY 3JJ0POBBIO U 3I0POBBIO OKPYKAFOIINX
mrozieii; 000CHOBBIBATh M COOMIONATh MEphl MPO(MIAKTUKA WHGEKIIMOHHBIX 3a00JIeBaHUM, MpaBUiia
MOBEACHUS B TpUPOJE H oOOecreueHus OE30MacHOCTH COOCTBEHHOW IKM3HEACSITEIHLHOCTH B
Ype3BBIYAHBIX CUTYAIMSIX MPUPOJIHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepHU30BaTh COBPEMEHHbBIE
Hay4yHbl€ OTKPBITUS B 001acT OMOJIOTUY;

pa3BUTHE Yy OOYYAIOIIUXCS MHTEIUICKTYaJIbHBIX M TBOPYECKHUX CIOCOOHOCTEH B IIpoIliecce
3HaKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSIMH ¥ COBPEMEHHBIMH HCCICJOBAHUSMH B OHOJIOTHH,
pemaemMpIMi €10 MpoOJeMaMu, METOJOJOTHEeH OWOJIOTHYECKOTO HWCCIIEAOBAaHUS, MPOBEACHUS
OKCTIEPUMEHTAIBHBIX  HCCICJOBAHWHM,  pEHICHHs  OMOJOTMYECKMX  3a1ad,  MOJICITHPOBAHUS
OMOJIOTUYECKUX 0OBEKTOB U IIPOIIECCOB;

BOCIIMTaHUE y OOYyYaromMXCs IIEHHOCTHOTO OTHOIICHHWS K JKMBOW MpPHPOJE B IETIOM H K
OTIENBbHBIM €€ 00BeKTaM | SBICHHSIM; (DOPMUPOBAHHE HKOJIOTUIYECKOH, TEHETHIYECKOW TPaMOTHOCTH,
oOrIe KyJabTyphl MOBEACHUS B IPUPOJIE; MHTETPAIUN €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHne O0OyJYaIOMIMMHUCS KOMIIETEHTHOCTH B PAIlMOHAILHOM IPUPOJIOTIONH30BAHUH
(cobmrofienre TpaBUJl TIOBEACHUS B MPHUPOJE, OXPAaHBI BUJIOB, YKOCUCTEM, OHOChEphI), COXpaHEHUU
COOCTBEHHOTO 37I0POBBSI U 3JIOPOBBS OKPYXKAIOMIMX JroAel (coOmoaeHuss Mep NpodUIaKTHKU
3a0osieBaHMi, oOecneueHrne O€30MacHOCTH JKU3HENEATENbHOCTH B YPE3BBIYAMHBIX CUTYaLUsIX
MPUPOJTHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIOJBh30BAHUS OWOJOTHYECKUX 3HAHWHA W
YMEHHUH B MOBCETHEBHOM )KU3HH;

CO3JaHME  YCJIOBUH A7  OCO3HAHHOTO  BbIOOpa  OOyYarOIIMMHCS  HWHIUBUIYAJIbHOU
00pa3oBaTeIbHOM  TPACKTOPHH,  CIIOCOOCTBYIOIICH  MOCHEAyIOmEMY  IPO(ECCHOHATLHOMY
CaMOOIIPEeIeIICHNIO, B COOTBETCTBUMU C UHIMBUYaIbHBIMU HHTEpECaAaMH U MOTPEOHOCTSIMHU PETHOHA.

OO6miee 4KMCIIO YacoB, OTBEICHHBIX HA M3YYCHHE OMOJIOTMH Ha YIIIYOJICHHOM YPOBHE CPETHETO
obmero oopa3oBanus, coctaiser 204 gaca: B 10 xmacce — 102 gaca (3 gyaca B Hegento), B 11 kimacce —
102 gaca (3 vyaca B HeZeIIO).

O160p opraHu3alMOHHBIX (OPM, METOJIOB U CPEACTB 00yueHHUs OUMOJIOTHMH OCYIIECTBISIETCS C
y4€TOM CHeUM(PHUKUA €ro COJACpKAaHUS M HANPaBICHHOCTH Ha MPOJIOLKEHHE OHOJIOTHYECKOTro
oOpa3oBaHus B OpraHu3aIusaX CpeIHero npodeccuoHaIbHOTO u BBICILIETO
oOpazoBanusa.O0s3aTeNbHBIM YCIOBUEM IpU 00y4eHUU OMOJIOTMH Ha YrilyOJEHHOM YpOBHE SIBISIETCS
MpOBeJIeHUE JTa0OPATOPHBIX U MPaKTUYECKUX padoT. Takxke ydacTHe 0Oy4aromMXCs B BBINOJIHEHUU
MIPOEKTHBIX U Y4eOHO-HMCCIIE0BATENbCKUX PA0OT, TEMaTHKa KOTOPBIX OINpEAENseTcs Y4uTelIeM Ha
OCHOBE UMEIOINXCS MaTepUaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOTIHBIX YCIOBHIA.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA

JIMUYHOCTHALIE PE3VJIbTATBI
OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS OOYYaIOLIUMUCS MPOrpaMMm

cpeaHero o0riero o0pa3oBaHus: TUYHOCTHBIE, METAPEIMETHBIE U ITPEIMETHBIE.

B cTpykType NMYHOCTHBIX pPE3Yy/IbTaTOB OCBOEHHS MPOrpaMMbl 1O OHOJIOTHH BbIJIEIEHBI
CJIEAYIOIINE COCTABIISAIOLINE: OCO3HAHUE 00YYaIOLUMUCS POCCUIHCKOM TpakJaHCKON MJEHTUYHOCTH —
TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIIPEAEIECHUIO, Haluuue Momusayuu K
o0y4eHHI0 OMOJIOTHH, yeleHanpasieHHoe passumiue BHYTPEHHUX YOEKIECHUN JTMYHOCTH Ha OCHOBE
KJTIOUEBBIX LIEHHOCTEH U MCTOPUYECKUX TPAAULIUHN pa3BUTHS OUOJIOTHUECKOTO 3HAHUS, 20MOBHOCHb U
cnocobnocms 00YYaIOIIUXCS PYKOBOJICTBOBAThCS B CBOEH JEATEIBHOCTH II€HHOCTHO-CMBICIOBBIMU
YCTAaHOBKaMHM, IPHUCYLUIMMU CHUCTEME€ OHOJIOTUYECKOro O00pa3oBaHUs, Haluyue npagoco3HaAHUs
9KOJIOTUYECKOH KYIBTYpBl, CHOCOOHOCMU CMAUMb I€TIH U CTPOUTH KU3HEHHBIE IIJTaHbIL.



JIMYHOCTHBIE PE3YNbTaTHl OCBOCHHUS MPOTPaMMbl IO OWOJOTHH JOCTUTAIOTCS B EIWHCTBE
y4eOHOIl M BOCHHUTATENBHOM JEATENILHOCTH B COOTBETCTBHHM C TPAJAULIMOHHBIMU POCCHUCKUMHU
COIIMOKYJIBTYPHBIMH, HCTOPUUECKHUMHU M JIyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, TPUHSATHIMU B
oOmiecTBe MpaBUJIaMH W HOPMaMH TIOBEICHUS M CIIOCOOCTBYIOT TIIpoOIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUS U CaMOpa3BUTHUS, PA3BUTHA BHYTPEHHEW NO3UIUM JIMYHOCTH, MATPUOTHU3MA U
YBOXEHHMSI K 3aKOHY W IPABOIOPAJKY, YEJIOBEKY Tpyda W CTaplIeMy IOKOJEHHIO, B3aUMHOIO
YBa)KEHMsI, OEPEKHOTO OTHOLIEHUS K KYJbTYPHOMY HACJIEIUI0 M TPAAULMSIM MHOTOHAIMOHAIBHOI'O
Hapoja Poccuiickoit denepannu, IpUpOJIE U OKPYKAIOLIEH Cpee.

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUsI YyueOHOro mnpeamera «buojorus» mOKHBI OTpaxarb
TOTOBHOCTh M CHOCOOHOCTh OOy4alomMXCsl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpEHHEH
MO3ULMEN JINYHOCTH, CUCTEMOM LIEHHOCTHBIX OPHUEHTAIMi, MO3UTUBHBIX BHYTPEHHHUX YOE€XKIECHUH,
COOTBETCTBYIOIIMX TPAJAULUOHHBIM IIEHHOCTSIM POCCHMCKOrO OOIIECTBa, PACHIMPEHHUE >KU3HEHHOIO
OMbITa U ONBITA JIEATEIBHOCTH B IMPOIIECCE peaIn3alMy OCHOBHBIX HANpaBiICHHI BOCIHUTATEIbHOU
NeSITEIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpakaaHCKOro BOCIIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAXkJIAHCKON MO3UIUU OOy4aIOUIerocss Kak akTHBHOTO U OTBETCTBEHHOIO
YJIeHa POCCUICKOTO 00IIeCTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH, YBaXKEHHE 3aKOHA U IIPABOIIOPSIKA;

FOTOBHOCTb K COBMECTHOM TBOPUYECKON JAEATEIbHOCTH NPU CO3JAHUU Y4YEOHBIX IPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHbIX 33/1a4, BHIIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OIpeNesITh COOCTBEHHYIO MO3MIIMI0 MO OTHOIIEHUIO K SIBJICHUSM COBPEMEHHOM
JKU3HU U O0BACHATH €€;

YMEHHE YYUTHIBaThb B CBOMX JEHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOIO B3aMMOJECHCTBUS
JOJIeH ¢ pa3HbIMH YOEXKACHUSAMHU, KYJIbTYPHBIMU [IEHHOCTSIMU M COLIMAJIbHBIM TTOJI0KEHHEM;

FOTOBHOCTb K COTPYAHHYECTBY B TPOIIECCE COBMECTHOTO  BBIMOJIHEHUS  Y4EOHBIX,
[TO3HABATENBHBIX M HCCIENOBATEIbCKUX 33/1a4, YBAXKUTEIBHOIO OTHOILIEHUS K MHEHHIO OINIIOHEHTOB
IIpH 00CYK/IEHUHU CIIOPHBIX BOIPOCOB OMOJIOTHUECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMAHUTAPHOU U BOJOHTEPCKON IEATEIBHOCTH;

2) NIATPHOTHYECKOI0 BOCIIUTAHMS:

cOpPMUPOBAHHOCTh POCCUHCKOIN Tpa)kIaHCKONH HIACHTUYHOCTH, MATPUOTHU3MA, YBKEHHUA K
CBOEMY HapoJly, 4YyBCTBA OTBETCTBEHHOCTH Iiepe PonuHOMN, ropaocTu 3a cBOM Kpaii, cBoro Poauny,
CBOMH 5I3bIK U KYJBTYPY, IPOLLIOE U HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEIHUI0 M MaMATHUKAM HPHUPOAbI, JOCTUKEHUSIM
Poccuu B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKIIAJ, POCCUHCKUX YUEHBIX B CTAHOBJIGHHE U Pa3BUTHE OHUOJIOTHH,
MMOHUMAaHUs 3HaYeHHUs] OMOJIOTUU B MO3HAHUU 3aKOHOB MPHUPOJIbI, B )KU3HU YEJIOBEKa U COBPEMEHHOIO
0O0IIIeCTBA;

uaeiHass yoexJ1IEHHOCTh, TOTOBHOCTh K CIY)XeHHIO U 3ammuTe OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE AYXOBHBIX IEHHOCTEN POCCUIICKOTO HAapO/a;

Cc(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHUS;

CIOCOOHOCTh OIIEHHMBATh CUTYAIlMI0 U IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHPYACh Ha
MODPAJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOWYMBOTO OYAYILEro;



OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTENSM, CO3JAAHHI0 CEMbU HA OCHOBE OCO3HAHHOIO
MPUHATUSA LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPaAULMAMHU Hapoa0B Poccuu;

4) 3cTeTH4eCKOro BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOUYAsh ICTETHKY OBbITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOMIECTBEHHBIX OTHOIICHHIA,

MMOHMMAHKE YMOIIMOHAIBHOTO BO3CHCTBUS KUBOU MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HBIX BHJIaX MCKYCCTBA, CTPEMJICHHE MPOSBIIATH Ka4eCcTBA
TBOPUYECKOM JIMYHOCTH;

5) ¢usuyeckoro BocmuTaHusi, GOPMUPOBAHHUS KYJLTYPHI 3I0POBbSI U IMOIHOHAJIHHOTO
os1aromosyqus:

MOHMMAaHUE U pealn3alus 3J0pOBOro M 0Oe30MacHOro o0pasza >KU3HU (370pOBOE IMHTAHHE,
COOJIOZICHHE TUTHCHHYECKUX TIPAaBWJI M HOPM, COATaHCHPOBAHHBIA PEKHM 3aHATHH W OTJbIXa,
peryispHas pu3ndeckass akTHBHOCTB), OCPEKHOTO, OTBETCTBEHHOTO UM KOMIICTEHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 3710POBbIO;

MOHMMAaHKE [IEHHOCTH TPABWJI WHIAWBHUIYALHOTO M KOJUICKTHBHOTO O€30TIaCHOTO TOBEJICHUS B
CUTYAITUSX, YTPOIKAIONIUX 3I0POBBIO U )KH3HU JIIOJICH;

OCO3HAHWE TIOCICACTBHA W HENPHUATHS BPEIHBIX TPUBBIYCK (YIIOTPEOJICHHS aTKOTOJIS,
HapKOTHUKOB, KYpeHHs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIEHHOCTH MAacTePCTBA, TPYI0JIIO0HE;

TOTOBHOCTh K AKTUBHOM JESATEILHOCTH TEXHOJOTHYECKON W COIMAIBHOW HAIPaBICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IIJIAHUPOBATH U CAMOCTOSTEIHHO BBITOIHSTH TAaKylO AE€ATEIbHOCTD;

UHTEpPEC K pasnu4HbIM cdepaMm MNpodeccHOHANbHON eATeIbHOCTH, YMEHHE COBepIIaTh
OCO3HaHHBIN BEIOOD Oymymien npodeccun u peann3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPA30BaHMIO HA IPOTHKEHUH BCEH KU3HMU;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:

9KOJIOTHYECKU I1eJIecO000pa3HOe OTHOIIEHHWE K MPUPOJEe KAaK HMCTOYHHMKY JKU3HM Ha 3emIe,
OCHOBE €€ CyILIeCTBOBAHUS;

MOBBIIIEHUE YPOBHS OSKOJOTHMYECKOW KyJIbTYpbl: MPUOOpETeHHE OIbITa IUIAHUPOBAHUS
MTOCTYIIKOB U OLIEHKH WX BO3MOXHBIX MOCJEICTBUIN JJISl OKPYKaIOIIEH Cpebl;

OCO3HAaHHKE TTI00aIbHOTO XapaKTepa SKOJIOrHUYEeCKUX MPOOJIeM U IMyTei UX pelIeHHUs,;

CIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble NMPU W3YYEHUHU OUOJIOTMH 3HAHUSA M YMEHUs Mpu
peuieHud MpoOseM, CBSI3aHHBIX C pallMOHAIBHBIM IPUPOJOINOIb30BAHUEM (COOIIOJICHHE MPABUI
MOBEICHUS B MPUPOJIE, HAMPABICHHBIX HA COXpPaHEHHE PaBHOBECHS B HKOCHCTEMax, OXpaHy BHUJOB,
IKOCHUCTeM, Onochepsl);

AaKTUBHOE HEMpUATHE ACWCTBUA, MPUHOCAIIUX BpEI OKPYKAOIIEH MPUPOTHON cpene, yMEeHHe
MIPOTHO3UPOBATh HEOIATOMPUITHBIE IKOJIOTUYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX ACHCTBUMA U
MpeI0TBpAIaTh UX;

HaJIW4Yue Pa3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, OSKOJOTHYECKOH KyIbTypbl, OIBITa
JeSITENEHOCTH DKOJIOTUYECKOW HAIIPaBICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCSA UMY B TIO3HABATENHHOM,
KOMMYHHKATHBHOM U COIMAILHOM MpaKTHUKe, TOTOBHOCTH K YUaCTHIO B MPAKTUYECKOU AESITETbHOCTU
AKOJIOTHYECKO HAMpaBICHHOCTH;

8) HeHHOCTH HAYYHOr0 NNO3HAHUS:

c(hOPMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS
HayKH ¥ OOIIECTBEHHOH MPAaKTUKK, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYpP, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MecTa B MOJUKYITYPHOM MHPE;



COBEPILCHCTBOBAHUE S3BIKOBOM M YMTATENILCKOM KYJIBTYphl KaK CpPEICTBA B3aUMOICHCTBHUS
MEXAY JIFOJIbMU U TIO3HAHMSI MUPA;

NOHMMaHWe cnerudukr OWOJIOTUM KaK HayKd, OCO3HaHHs e€ poiu B (opMuUpOBaHHHU
PalMOHAIBbHOTO HAYYHOI'O MBILIUIEHHS, CO3JaHUM LIEJIOCTHOIO MPEJCTABIECHUS 00 OKPYKAIOILEM MUPE
KaK O €IUMHCTBE IPUPOJbl, YeJIOBEKa M OOLIECTBA, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEW U
pelieHny npodsieM COXpaHEHUsl IPUPOIHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHHU JIJIsl COBPEMEHHON ITUBHIIM3ALUH: 00eCIIeYeHUsI HOBOTO
YPOBHS DAa3BUTHS MEAULIMHBI, CO3/IaHUE TEPCIEKTHUBHBIX OHOTEXHOJOTHH, CHOCOOHBIX pemarhb
pecypcHble IpoOJIEMbl pa3BUTHUsI YEJIIOBEYECTBA, IIOMCKA IMyTed BbIXOJa M3 IJI00AJIbHBIX
9KOJIOTMYECKUX MpoOjeM U olecrieueHus mnepexofa K YCTOWYMBOMY Pa3BUTHIO, PallMOHAIbHOMY
WCI0JIb30BAHUIO TPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB XKHU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUHM OMOJOTMUECKUX 3HAHUW B LEJISAX MOBBIMIEHUs OOImen
KYJIbTYpbl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, KaK COCTaBHOM 4YacTu (PyHKIIMOHAJIBHOMN
IrPaMOTHOCTH O0y4aromuxcs, GopMHUpyeMoil Ipu U3y4yeHUU OUOJIOTHH;

MMOHMMAaHHE CYLU[HOCTH METOJIOB TO3HAaHHSA, MHCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH UCHOJIb30BaTh NOJydaeMble 3HAHUS TSl aHAJIN3a U OOBSICHEHUS SIBJICHUN OKPY)KAIOIIEeTo
MHpa U OPOUCXOISIINX B HEM H3MEHEHHH, yMEeHUE JAenaTh 000CHOBAaHHBIE 3aKIIOYEHHS] Ha OCHOBE
Hay4YHBIX ()aKTOB ¥ UMEIOIIMXCS JaHHBIX C IIeJIbIO MOJIy4YEHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENTbHO MCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUS IJIs pelieHus npoOieM B
peaNIbHBIX KU3HEHHBIX CUTYaIHsIX;

OCO3HAHME IIEHHOCTH HAy4YHOW JeATeIbHOCTH, TOTOBHOCTh OCYHIECTBIISITH HPOEKTHYIO U
HCCIIEIOBATENIBCKYIO ACATEIbHOCTh HHIUBUIYAIIBHO U B TPYIIIE;

TOTOBHOCTH M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHUIO U CaMOOOPa30BaHUIO, K aKTHBHOMY
MOJIy4EHUIO HOBBIX 3HaHUH 110 OMOJIOTMH B COOTBETCTBHHM C )KU3HEHHBIMU MMOTPEOHOCTAMHU.

METAIIPEAMETHBIE PE3VYJIbTAThI

MertanpeameTHble pe3yiabTaThl OCBOEHHUs ydeOHoro mpenmera «buonorus» BKIIOYAIOT:
3HauyuMble U1 (QOPMHUPOBAHHUS  MHUPOBO33PEHUS  OOYYAIOIIUXCS  MEXKIUCHUIUITMHAPHBIC
(MexTmpeMeTHbIE) O0IeHAYYHbIE MOHATHUS, OTPAXKAIOUIUE IEJIOCTHOCTh HAYYHOW KapTHUHBI MHpa U
crnenuguKy METOJO0B TMO3HAHMs, HCIOJb3YeMbIX B €CTECTBEHHBIX HayKaxX (BEIIeCTBO, JHEPrus,
SIBJICHUE, TPOIIeCC, CUCTeMa, HAyYHbIM (DaKT, MPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBAaHUE, HaONIO/IEHUEe, H3MEpPEeHHe, OJKCIEPUMEHT U JpYyrue); YyHHUBEpcalbHbIE Yy4eOHbIE
neicTBus (MO3HaBaTelbHbIE, KOMMYHHUKATUBHBIC, PETYISTUBHBIE), oOecreunBaroniue GopMrUpoBaHue
(GYHKIIMOHATBPHOW TpPaMOTHOCTHM M COLIMAJIbHOW KOMIIETEHIIMM OOY4alolIMXCs; CIOCOOHOCTD
oOyyaronuxcs HCIOJIb30BaTh OCBOCHHBIE MEKIUCIUIUIMHAPHBIC, MHPOBO33PCHUECKHUE 3HAHUA U
yHHUBEpCaIbHbIC y4yeOHbIE IEHCTBUS B TO3HABATEILHON U COI[MAILHON MPAKTUKE.

B pesynbrare nzydenusi OMOJIOTHN Ha YPOBHE CPEAHEr0 00IIero o0pa3oBaHus y 00ydaromerocs
OyayT cdopMUpOBaHBI TO3HABATENbHbIE YHUBEpCAIbHbIE Y4eOHBIE NEHCTBUS, KOMMYHUKATHUBHBIC
yHHUBEpCalIbHbIE YueOHbIe NEHCTBUS, PETYIATUBHbIE YHUBEPCAIbHbIC yUeOHbIE NEHCTBUS, COBMECTHAS
NEeSATENbHOCTb.

MertanpeaMeTHble pe3ysbTaThl OCBOSHHS IPOTPaMMBbI CpeJTHero oOmiero o0pa3oBaHusl JIOJKHBI
OTpaxarh:

OBiageHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH el CTBUSIMU:

1) 6a3oBble JIOrMYecKHe AeHCTBHSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATH U  aKTyalHM3UpOBaTh MpoOIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;



WCIO0JIb30BaTh MPH OCBOCHHM 3HAHWW MPHUEMBI JIOTUYECKOTO MBIIUICHUS (aHAlu3a, CHHTE3a,
cpaBHEHHUs, Kiaccuduraru, o00OIIeHNs), paCKPhIBATh CMBICT OHMOJIOTUYECKUX MOHATUH (BBLACTSATH
WX XapaKTepHbIC MPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTUMU MOHATHSIMU);

OTIPEICIIATH MENU JACSITeILHOCTH, 3a/1aBasi TapaMeTPhl U KPUTEPHH UX JIOCTIKEHUS, COOTHOCHTh
PE3YIbTAThI EATSIILHOCTH C ITOCTABIICHHBIMH IEJISIMH;

WCI0JIb30BaTh OMOJIOTUYECKHE MTOHITHS TSl OObSICHEHUS (DAKTOB U SBJICHUIA KUBOU MTPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, 10 AHAJIOTHH), BBISBIIATH
3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PACCMATPUBACMBIX SBJICHHSIX, (DOPMYIHPOBATH BBIBOJBI U
3aKJIFOUEHUS;

MPUMEHITh CXEMHO-MOJICIIbHBIC CPEACTBA IS TIPEICTABIICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIIIEHUNW B H3Yy4aeMbIX OHOJIOTHYECKHX OOBEKTaX, a TakKe MPOTUBOPEUU pa3HOro poa,
BBISIBJICHHBIX B Pa3JINYHBIX WH(OOPMAIMOHHBIX HCTOYHUKAX;

pa3pabaTheiBaTh IUIAH PEHICHHS MPOOJEMBbI ¢ YIETOM aHaIM3a WMEIONIUXCS MAaTepPHAIBHBIX H
HEMaTepPHAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICATEIHHOCTh, OIICHUBATh COOTBETCTBHE PE3yJIbTATOB IEJISAM,
OIICHUBATh PUCKH TIOCIICICTBUAN ACITSILHOCTH;

KOOPJIMHUPOBATH W  BBHINOJHATH padOTy B  YCIOBUSAX pPEaIbHOrO, BHPTYAITBHOTO W
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HEHHBIX TPOOJIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE AeHCTBHSA:

BIIQJICTh HAaBBIKAMH y4YeOHO-UCCIICIOBATEIILCKOM ¥ TMPOCKTHOW JIEATEIHHOCTH, HaBBIKAMH
paspeleHuss MmpoodsieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJOB
pelIeHUs MPAaKTUYECKHUX 3a]a4, IPUMEHEHHUIO Pa3IMYHBbIX METOJIOB IMO3HAHUS;

HCIOJIb30BAaTh Ppa3IMYHbIe BHJbI JESATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHHUA, €ro
MHTEPIpETALNH, TPEO0OPa30BAHUIO U MPUMEHEHHIO B YUEOHBIX CUTYallUSIX, B TOM YHCJE NPU CO3IaHUU
y4eOHBIX U COLUATBHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBIA THUIl MBIIUICHUS, BIAJE€Th HAYYHOH TEPMHUHOJOTHEH, KIIOYEeBBIMU
MOHATUSMH U METO/IaMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHbIE 33Jayd B OOpa30BAaTENbHOW JESATENBHOCTH U
KU3HEHHBIX CUTYaIHIX;

BBISIBIISITh IPUUMHHO-CIICJICTBEHHBIE CBSI3U U aKTyaJU3UPOBATh 3a7auy, BbIIBUTaTh THIIOTE3Y €€
pElIeHUs, HAaXOJUTh apryMEHTBI JUIs JI0Ka3aTelbCTBa CBOUX YTBEP)KICHHI, 3aJaBaTh MapameTphl U
KPUTEPUHU PEILICHUS;

aHAJIM3UPOBATh MOJYUYCHHBIC B XOJI€ PEUICHUS 3aJa4u Pe3yiIbTaThl, KpUTHUECKHA OLEHUBATh MX
JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh LI€JICHANPABICHHBIA TOMCK TIEpeHOoca CpPEeACTB W CIOCOOOB JIEHCTBUS B
poQecCHOHANBHYIO CPEy;

YMETb MEPEHOCUTH 3HAHUS B TIO3HABATEIbHYIO U MPAKTUYECKYIO0 00JACTH KU3HEIEATEIIbHOCTH;

yMeTb UHTETPUPOBATH 3HAHUSI U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJEH, TIPEIaraTh OPUTMHATIBHBIE TIOXOAbI ¥ PEUICHHS], CTABUTH MPOOIEMBI U
3aJ1a4u, JOMYCKAIOIINe allbTePHATUBHBIE PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B Pa3UYHBIX HCTOYHHUKAX WH(OpMAIUU (TEKCTE y4eOHOTO MOCoOus, HAyYHO-
MOMYJISIPHOM JTUTEpaType, OMOIOTUYECKUX CIOBAPSAX M CIPABOYHHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX,



B MlHTEpHEeTE), aHAIM3UPOBATh WH(POPMALIMIO PA3IUYHBIX BHJIOB U (JOPM MPEACTABICHHS, KPUTHUECKU
OLICHUBAThH €€ JTOCTOBEPHOCTh M HEMTPOTHBOPEUYNBOCTD;

¢dbopmynupoBaTh 3ampochl M MPHUMEHSATh pa3IMYHbIE METOJAbl IpU TIOMCKE U 0TOOpe
Ouonorndeckoi mHGopMaIul, HeOOXOIUMOM TSl BHITIOJTHEHUST yICOHBIX 33/1a4;

npuoOpeTaTh OMBIT  WCHOJB30BaHUA WHGOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
COBEPILIEHCTBOBATH KYJIBTYPY aKTUBHOTO MCIOJIB30BAHUS PA3TMYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO ~ BBHIOMpAaTh  ONTUMaNbHYIO  (opMy  mpencraBieHHss  OMOJIOTHYECKOM
nHpopManuu (CxeMbl, rpaduKu, TUarpaMMebl, TaOIHIbI, PUCYHKU U IPYTOe);

WCIIOJIb30BaTh HAYYHBIM SI3bIK B KA4eCTBE CpEACTBA MpH paboTe ¢ OUOJIOTHYECKOM
nHpoOpManMel: MPUMEHATh XWMUYECKHe, (U3NYeCKHe W MaTeMaTWYecKue 3HAaKH W CUMBOJIBI,
dbopmynbl, abOpeBUATypy, HOMEHKJIATypy, UCIOJb30BaTh H  MpeoOpa3oBhHIBATH  3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BJIQJICTh HABBIKAMH PACIO3HABAHUS M 3alIUTHI HH(DOpMaIuy, HHOPMAIIMOHHON 0€3011acHOCTH
JMYHOCTH.

OgJiaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBUAMU:

1) o6menue:

OCYIIECTBIISITh KOMMYHHKAIIMA BO BCeX cepax KHU3HHU, aKTHBHO y4acTBOBATh B JUAJIOTE WIIH
JMCKYCCHH TIO CYIIECTBY 00CYXIaeMoil TeMmbl (YMEHHE 3a/aBaTh BOIPOCHI, BBHICKA3bIBATh CYXICHUS
OTHOCHTEIIFHO BBITIOJHEHUS TIpeIIaraeMoi 3ajadyd, YYUTBIBATH HMHTEPECHl W COTIACOBAHHOCTH
MO3UIHIA APYTUX YIACTHUKOB TUAIIOTA WITH TUCKYCCHUH );

pacrio3HaBaTh HEBepOaJbHBIE CpEINCTBa OOIICHWS, MOHWMATh 3HAYEHUE COIMAIBHBIX 3HAKOB,
MPEANOCHIJIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHTYallMii, yMeTh CMsSTrdaTh KOH(DIUKTHI U BECTU
MIEPETOBOPHI;

BIIAJIETh Pa3IMYHBIMH CIIOCOOaMU OOIICHUS M B3aUMOJICHCTBUS, IOHUMATh HAMEPEHUS IPYTUX
JOJe, TMpOSIBIATh YBAXKHUTEIbHOE OTHOILIEHHE K COOeCeHHKY U B KOpPpEeKTHOH ¢dopme
(bopMynupOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCTOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl IeATeIbHOCTD:

MOHUMATh W HCIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHOW M WHAUBUAYAJIbHON pabOThl HpH
pelieHny OUoJIOTHYECKOi mpoOiieMbl, 000CHOBBIBATh HEOOXOUMOCTh MIPUMEHEHHUS TPYNIOBBIX (OpM
B3aUMO/ICHCTBUS MPU pelICHUH yueOHOM 3a/1auu;

BBIOMpATh TEMAaTUKYy M METOJbl COBMECTHBIX JEHCTBUIl C ydu€TOM OOIIMX HHTEPECOB H
BO3MOXHOCTEH Ka)/I0TO YjeHa KOJUIEKTHBA;

MIPUHUMATD 1IeTTH COBMECTHOM AESITeTbHOCTH, OPTraHU30BBIBATH U KOOPIAMHUPOBATH JEUCTBUS 110
e€ JOCTM)KCHMIO: COCTaBJIATh IUIaH JEMCTBHI, paclpedensiTh POJu ¢ y4ETOM MHEHUN YYaCTHHKOB,
00CYXKJaTh pe3ylbTaThl COBMECTHOM paboThI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAJa M Ka)XJOro y4acTHHKA KOMaHIbl B OOLIMH pe3ynbTaT 1o
pa3paboTaHHBIM KPUTEPUIM;

Ipe/ularaTb HOBBIE MPOEKTHI, OIEHWBATh MJIEM C TO3ULUM HOBM3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBIATh MO3UTUBHOE CTPATETHYECKOE MOBEACHUE B PA3IMYHBIX CUTYalUSX, MPOSBIATH
TBOPYECTBO M BOOOpakKeHUE, ObITh MHULIUATUBHBIM.

OBiajjeHHe YHMBEPCAJIbHBIMH PeryJsiTAHBHBIMH J1I€iiCTBUAMM:

1) camoopranu3anus:

UCIOJb30BaTh OMOJIOTUYECKHE 3HAHUS JUIS BBISBJICHUS MPOOJIEM M X PELICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYAIIHSIX;



BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKUX 3HAHWH IEJIEBbIE M CMBICIOBBIE YCTAHOBKH B CBOHX
JNEUCTBUAX M IIOCTYNKAax [0 OTHOUIEHUIO K JXUBOM IIPUPOJE, CBOEMY 3IO0POBBIO U 3I0POBBIO
OKPYXKAIOIHUX;

CaMOCTOSITEJIBHO OCYILECTBIIAThH [103HABATEIbHYIO JESATEIILHOCTD, BBISIBIISITH IIPOOJIEMBI, CTABUTH
1 GOpMyIMpPOBaTH COOCTBEHHBIE 33/1a4H B 00pa30BaTeIbHON ACATEIBHOCTH M dKU3HEHHBIX CHUTYaIUsX;

CaAMOCTOSITEJIBHO COCTaBJIATh IUIAH pEIIeHUs NPOoOJIIEMBbl € Y4ETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEINOYTCHUH;

JIaBaTh OLICHKY HOBBIM CUTYaLlHsIM;

paciupsATh paMKH yueOHOTO MPEAMETa HAa OCHOBE JIMYHBIX MTPEANIOUYTEHUH;

JeTIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO IHIMPOKOM SPYAMLIMHM B Pa3HBIX 00JaCTSIX
3HAHMH, TOCTOSHHO MOBBIIATh CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHTYyallMsIM, BHOCHTb KOPPEKTHBBI B JESATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LEIISAM;

BJIaJIeTh HABbIKAMHU TO3HABATEIbHOUW peQieKCHH KaK OCO3HAHMS COBEpLIaeMbIX NEHCTBUM U
MBICJIUTENBHBIX MPOILIECCOB, UX PE3YAbTATOB M OCHOBAHMW, MCHOJIB30BaTh NpUEMBI pediexcuu amns
OIIEHKHU CUTYalllH, BEIOOPA BEPHOTO PEIICHNUS;

YMETh OLIEHUBATh PUCKH M CBOEBPEMEHHO ITPUHUMATh PEIICHMS 110 UX CHIXKEHUIO;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

3) npunsiTHE CeOS M APYTHX:

IIPUHUMATh ce0s, IOHUMasi CBOM HEAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX IPU aHAJIA3€E PE3yJbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP C NMO3ULMH APYrOro 4eJIOBEKa.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHble pe3yabTaThl OCBOEHMsI COJEp)KaHUs ydeOHoro mnpeamera «buosorus» Ha
yriyOJIEHHOM YpOBHE OpPHUEHTHpPOBaHBI Ha oOecriedeHue MpoPUIBLHOTO OOYyUeHHsI OOYJaroIIMXCs
Oonosnornu. OHM BKIIIOYAIOT: crienUpHUUecKue Al OMOJIOTMM HAay4yHblEe 3HAHUS, YMEHHUS M CIIOCOOBI
JNEUCTBUI 1O OCBOEHMIO, MHTEpPIpETAlM M IPeoOpa3OBaHUIO 3HAHUM, BHJbI JI€ATEJBHOCTU IIO
IIOJIydEHHUI0 HOBBIX 3HAHUH M UX IPUMEHEHHIO B DPA3IUYHBIX Y4eOHBIX, a TaKXKe B pealbHbIX
JKU3HEHHBIX cuTyanusax. [IpenmeTHble pe3ynbTaThl IPEACTaBICHBI 110 TOJaM U3yUYCHMUSL.

[IpenmeTHble pe3yabTaThl OCBOCHMs ydeOHoro mnpeamera «buosnorus» B 10 knacce NOMKHBI
OTpaxkarTb:

c(OPMHPOBAHHOCTh 3HAHMM O MecTe M pOJM OMOJOrMM B CUCTEME E€CTECTBEHHBIX HayK, B
(OpMUPOBAaHUM €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpA, B MO3HAHUM 3aKOHOB IPUPOJBI U PEILICHUU
npo0sieM palMOHAIBHOTO MPHUPOJIONONIB30BAaHMS, O BKJIAJE POCCHUICKMX M 3apyOeXHbIX YYEHBIX B
pa3BuTHE OMOJIOTHH;

BJIQJICHUE CUCTEMON OHOJIOTMYECKUX 3HAaHUHM, KOTOpas BKIIOYAeT: OCHOBOIIOJIATrAOIINe
OuoJIOTUYECKHEe TEPMHUHBI M TOHATHS (KHU3Hb, KIJIETKA, OpraHu3M, MeTadoJu3M, TOMeocTas,
CaMOpETyJISLIMs, CaMOBOCIPOU3BEIEHUE, HACIEACTBEHHOCTb, W3MEHUYMBOCTb, POCT W DPA3BUTHE),
ouonornyeckue teopun (kinerouynas teopust T. IlIBanna, M. Ilneiinena, P. Bupxoa, xpomocomHast
Teopusi HaciencTBeHHocTH T. Moprana), yuenust (H. M. BaBunoBa — o 1eHTpax MHOrooOpasus u
MIPOUCXOXKICHUST KYJIBTYPHBIX PAacTeHHI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB IEPBOIO IOKOJEHUS,



pacllenIeH s, YUCTOThl FaMeT, HE3aBUCUMOro HacienoBaHus I'. MeHens, roMOJIOTHYECKUX PSI0B B
HacneacTBeHHOM n3MenurnBoctu H. M. BaBuiioBa), mpuHIMIBI (KOMILJIEMEHTAPHOCTH);

BJIaJICHME OCHOBHBIMH METOJIAMH HAY4YHOTO TIIO3HAHMS, HCIOJB3YeMbIX B OHOJOTHYECKUX
MCCIIEIOBAaHUSX )KUBBIX O0BEKTOB (OMHCAaHUE, U3MEPEHNE, HAOIIOICHNE, SKCIIEPUMEHT);

YMEHHE BBIIEIATh CYIIECTBEHHbIE IPU3HAKU: BHUPYCOB, KIETOK MPOKAPHUOT U 3SyKapuoT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4HCiIe OakTepuid, TpuOOB, pacTeHUH,
XKUBOTHBIX M YEJIOBEKAa, CTPOCHHUS OpPraHOB U CHCTEM OpraHOB PACTEHMI, >KUBOTHBIX, UYEJIOBEKA,
IIPOLIECCOB JKU3HEIEATEIIbHOCTH, MPOTEKAIOIUX B OpraHU3Max pacTeHUM, JKUBOTHBIX M YEJIOBEKA,
OMOJIOTUYECKUX TPOIECCOB: OOMEHa BemIeCTB (MeTa0OJM3M), MPEBPAIICHUS SHEPTHH, OpOXKEHUS,
aBTOTPO(HOTO U TETEPOTPO(GHOTO THIIOB MHUTAHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio03a,
ramMeToreHesa, 3MOpHOreHes3a, MOCTIMOPHOHAIBHOIO Pa3BUTHSA, PA3MHOKEHUS, WHAMBUAYAJIBHOTO
pa3BUTHS OpraHu3Ma (OHTOr€He3a), B3aUMO/ICHCTBHSI T€HOB, FeTepo31ca, HICKYCCTBEHHOTO 0TO0Da;

YMEHHE YCTaHABJIMBAaTh B3aUMOCBS3M MEXKIY OpraHOMJaMH KIETKM M HUX (QYHKUHUIMH,
CTPOEHHEM KJIETOK pPa3HbIX TKaHEH M UX (QYHKIUSAMHU, MEXAy OpraHaMM M CUCTEMaMHU OPraHoB Yy
pPaCTeHHMIA, KUBOTHBIX M YEJIOBEKA W UX (YHKIMSIMH, MKy CHCTEMaMHU OPTaHOB M MX (DYHKIUSIMU,
MeXAy dTanamMu oOMEHa BEIIEeCTB, 3TallaMU KJIETOYHOIO IMKJIA M KU3HEHHBIX LUKIOB OPraHU3MOB,
sTanamMu 3MOPHOHAIIBHOTO DPA3BUTHS, TEHOTHIIOM U (EHOTUNOM, (EHOTUNIOM M (aKTopaMH Cpeibl
oOuTaHu;

YMEHHE BBISBIATh OTJIUYHUTEIbHBIC TPU3HAKH JKUBBIX CHCTEM, B TOM WYHCJIE pPACTEHHH,
KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE ApPryMEHThI, OHOJOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JIJIS I0Ka3aTeNbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUYECKHUX TPYIIIL;

yMEHHE peuiaTb OMOJOTMYeCKHE 33Jayd, BBISBISATH MPUYMHHO-CIEACTBEHHBIE CBSI3U MEXKIY
UCCIIETyeMbIMU OHOJIOTUYECKUMHU TpOlLlecCCaMU U SIBJICHUSIMH, JeNaTh BBIBOJbI W TPOTHO3BI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBITOJHATh Ja0OpaTOPHBIE U MPaKTUUECKHE padOThI, COOJIFOIATh TpaBUIa TIpU padoTe C
y4eOHBIM U J1a00OpaTOPHBIM 000PYIOBaHUEM;

YMEHHE BBIJIBUTATh TUIIOTE3bl, IPOBEPSTh UX SKCIIEPUMEHTAIBHBIMU CPECTBAMHU, (GOPMYIUPYS
L[eJIb UCCIIEI0BAHUS, aHATM3UPOBATh MOJIyYCHHBIE PE3YIbTAThl U JA€TaTh BHIBOIBL;

YMEHHE Y4acTBOBaTh B Yy4eOHO-HMCCIENIOBaTENbCKOW padoTe MO OHOJOTHH, SKOJIOTHH U
MEIUIIMHE, MPOBOAMMON Ha 0a3e WIKOJBHBIX HAayYHBIX OOIIECTB, U IYOJUYHO TPEACTABIATH
MOJIy4YE€HHBIE PE3YJIbTAaThl HA YYCHUUECKUX KOH(PEPEHIUSX;

YMEHHE OIICHMBATh STHYECKHE ACIEKThl COBPEMEHHBIX HCCIIEeOBaHUI B 001acTH OHOJOTHH U
MEIUIMHBI (KJIOHUPOBAHUE, MCKYCCTBEHHOE OIJIOJOTBOPEHHE, HANPABIEHHOE M3MEHEHHE I'eHOMa U
CO3]aHH€ TPAHCTECHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BhIOOP Oydymiei mpodeccHnoHaNIbHON [EesSTEIbHOCTH B
obnmacTu OHOJIOTHUH, MEIUIUHBL, OHMOTEXHOJOTMH, BETEPHUHAPUU, CEIBCKOTO XO3iCTBA, MUILEBON
MIPOMBIIIJIEHHOCTH, YIIIYONsTh IMO3HABATEIbHBIM HMHTEpEC, HAMpaBJICHHBI Ha OCO3HAHHBIM BBHIOOD
COOTBETCTBYIOLIEH mpodeccun U MpOAOIDKEHHE OHOJOrMYecKoro oOpa3oBaHUs B OpraHM3alusix
cpeaHero npo¢eccuoHaIbHOTO U BBICIIEr0 00pa3oBaHusl.

[IpenmeTHble pe3yabTaThl OCBOCHMs ydeOHoro mnpeamera «buosorus» B 11 Knacce NOMKHBI
OTpaxarh:

c(OPMHUPOBAHHOCTh 3HAHUM O MecTe M pojM OHOJOTHMM B CHCTEME €CTECTBEHHBIX HAayK, B
(hopMHUpPOBaHUH COBPEMEHHOHN €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA, B MO3HAHUU 3aKOHOB MPUPOJIBI U
pelIeHNH SKOJOTMYECKHX MpOoOJieM YeJOBEeYeCTBA, a TAaKXkKe B PELICHUH BOIPOCOB PallMOHAIBLHOTO



MIPUPOJIONIONL30BaHUS, W B (OPMUPOBAHUU IICHHOCTHOTO OTHOWICHHSI K TMPHPOJE, OOIIECTBY,
YeII0BEKY, O BKJIA/Ie POCCUUCKUX U 3apyOeKHBIX YIEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;

yMEHUE BIAJCTh CHUCTEMON OHOJOTWYECKUX 3HAHMM, KOTOpash BKJIIOYACT OIpEACNCHUS WU
MMOHMUMAHKE CYIIHOCTH OCHOBOIIOJIATAIOIIMX OMOJIOTHYECKUX TEPMUHOB U MOHSATUH (BUI, SKOCHUCTEMA,
ouoctepa), Omonormveckue teopun (3IBoronMoHHas Teopus Y. JlapBuHA, CHHTETHYECKAs TCOPHS
sBosroninn), yueHus (A. H. CeBeprioBa — o myTsx U HampasieHusx 3BoJironnu, B.M. Bepuanckoro — o
ouoctepe), 3akoHbl (TeHermuyeckoro paBHoBecus Jkx. Xapmu u B. BaitaOepra, 3apoppliieBoro
cxoactBa K. M. bapa), npaBuna (MuamMmyma FO. JIluOuxa, 3KOJOTHYECKOW MUPaMUJIbI 3HEPTHH),
runoTessl (runore3a «vmupa PHK» V. I'unbepra);

yMEHHE BJaJIeTh OCHOBHBIMH METOJAaMW HAY4YHOTO TIO3HAHUS, HCHIOJb3YEMbIMU B
OMOJIOTMUECKHUX MCCIIEIOBAHUSX KUBBIX OOBEKTOB U 9KOCHCTEM (OIMHUCAaHKE, U3MEpPEHNe, HaOII0ICHHE,
IKCMIEPUMEHT), ClIOCOOAMU BBISBIICHHS U OIICHKH aHTPOIIOTEHHBIX M3MEHEHHUH B TIPUPOJIC;

yYMEHHUE BBIJICIATh CYIIECTBEHHBIC MMPU3HAKU: BUJIOB, OMOTEOIIEHO30B, IKOCUCTEM U OHOC]EpHI,
CTaOMIM3UPYIOUIET0, ABMKYILIEIO M Pa3phIBAIOIIEr0 €CTECTBEHHOTO OTOOpa, ajlonaTpuuecKkoro u
CUMITaTPUYECKOTO BUI000pa30BaHMS, BIMSIHUS JABUKYIITUX CHJI SBOJIIOIMUA HAa T€HO(MOH]I MOMYJISINH,
MPUCTIOCOOJIEHHOCTH OPraHU3MOB K Cpele OOWTaHWs, 4YEepeIOBaHMs HANPABJICHUN 3BOJIIOIHH,
KPYTroBOpOTa BEMIECTB M TIOTOKA SHEPTHH B SKOCHCTEMaX;

YMEHHE YCTAaHABIMBATh B3aUMOCBSI3H MEXKIY IMPOIECCAMHU IBOJIONUU, JIBWKYIIAMH CHIAMHU
AHTPOTIOTeHE3a, KOMIIOHEHTAMHU Pa3TUIHBIX IKOCUCTEM U MIPUCTIOCOOICHUSIMU K HUM OPTraHHU3MOB;

YMEHHE BBISBISATh OTIMYUTEIbHBIC MPH3HAKU JKUBBIX CHCTEM, NPUCIOCOOJICHHOCTh BHJIOB K
cpene oOuTaHus, a0MOTHIECKUX M OMOTUYECKNX KOMIIOHEHTOB 9KOCHCTEM, B3aMMOCBSI3€1 OpPraHu3MOB
B COO0IIECTBAX, AHTPOMIOT€HHBIX U3MEHEHUH B SKOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME ApPryMEHThI, OHOJOTHYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIUKY Ul I0Ka3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX CUCTEMATHUYECKUX TPYIII, B3aUMOCBSI3U
OpraHM3MOB M cpeAbl OOUTaHMs, EIUHCTBA YEIOBEYECKUX pac, HEOOXOIUMOCTH COXpaHEHHS
MHOT000pa3usi BUAOB U IKOCUCTEM KaK YCIOBHUS COCYILIECTBOBAHUS IPUPOJIbI U YEIIOBEUECTBA;

yMEHHE pemiaTb OMOJOrMYecKHe 3aJayd, BBISBISATH MPUUMHHO-CICACTBEHHBIE CBSI3U MEXKIY
UCCIIETyeMbIMU OHOJIOTUYECKUMU TMPOLIECCAaMU U SIBJICHUSMHM, JI€aTh BBIBOJABI M IPOTHO3BI Ha
OCHOBAHUU MOJYYEHHBIX PE3YIbTATOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U MPaKTHUECKHe paboThl, cOOMIOAATh MpaBuia npu padboTe ¢
y4eOHBIM U JJa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJIBUTATh TUIIOTE3bl, IPOBEPSITh UX IKCIEPUMEHTAIbHBIMU CPEACTBAMH, HOPMYIUpPYs
1[eJTb UCCIIEI0BAHUs, aHATM3UPOBATh MOJIyYCHHBIC PE3YAbTAThl U A€TaTh BHIBOIBL;

YMEHHE Y4aCTBOBaTh B Y4eOHO-HMCCIENOBATENbCKOW padoTe MO OHOJOTHH, SKOJIOTHH U
MEJHIIMHE, MPOBOAMMON Ha 0a3e WIKOJIBHBIX HAayYHBIX OOIIECTB, U IMMYOJUYHO TPEACTABIATH
MOJIy4YE€HHBIEC PE3YIbTaThl HA YYCHUUECKUX KOH(PEPEHIIUSX;

YMEHHE OLIEHUBATh TMIIOTE3bl U TEOPHH O MPOUCXOKIACHUU KU3HH, YEIOBEKA M YEIOBEUECKUX
pac, o0 IpuYMHax, MOCIEACTBUAX U CIIOCO0aX MPeIoTBpaIleH s II100abHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYILECTBISTh OCO3HAaHHBIM BBIOOp Oyaymiel mpodeccHnoHaNbHON NesSTENbHOCTH B
obnmactu OWOJIOTHH, HKOJIOTHH, MPHUPOJOTIOIH30BAHUS, MEAUIIUHBI, OWOTEXHOJOTHH, TCHUXOJOTHH,
BETEPUHAPUH, CEIIbCKOTO XO3SICTBa, MHINEBON MPOMBIIUIEHHOCTH, YIIYONIATh TO3HABATEIbHBIN
WHTEpEC, HAIpPaBJICHHBI HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIECH MpPOGEcCHH U MPOJOHKEHHE
OMOJOTHYecKOro 0Opa3oBaHUs .



COJEP)KAHHME YYEBHOI'O ITIPEJIMETA

10 KJIACC

Tema 1. Buosnorus kak Hayka

CoBpeMeHHass OuoyoTHsI — KOMIUICKCHAas Hayka. KpaTkas wucTopusi pa3BuUTHS OHOJIOTHH.
Buonornyeckne Hayku W u3ydaemble UMM mpoOsembl. DyHIaMeHTaNbHbIe, TPUKIAJAHBIE U TOMCKOBBIC
Hay4yHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3nayeHne OWOJIOTUM B (OPMHUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpA.
[Ipodeccun, cBsizanHble ¢ OHosOTHEH. 3HAYCHHE OMOJNOTHN B MPAKTUYECKOW AEATEIBHOCTH YeJOBEKa:
MEUIINHE, CEIbCKOM X03SICTBE, IPOMBIIIJIEHHOCTH, OXpaHE IPUPO/IbL.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneir, XK. b. Jlamapk, Y. Hapsun, V. I'apsei, I
Mennens, B. U. Bepuanckuii, U. I1. [1aBnos, . 1. Meunuxos, H. 1. BaBunos, H. B. Tumodees-
Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuis! u cxembl: «CBsi3b OMOJIOTHH C JPYTUMHU HayKamMu», «CrcTeMa OMOJIOrMYecKUX HAYKY.

Tema 2. 7KuBble cucTeMbl 1 UX H3YUYeHHE

XKusble cuctembl Kak mnpeaMeT u3ydeHus Ouonoruu. CBOHCTBAa KUBBIX CHCTEM: €IUHCTBO
XMMHYECKOTO COCTaBa, AMCKPETHOCTb U IIEJIOCTHOCTh, CJIOKHOCTb U YHMOPSJIOYEHHOCTh CTPYKTYDBI,
OTKpPBITOCTh, CaMOOPraHU3allks, CaMOBOCIPOM3BEICHHE, Pa3IPaKUMOCTh, H3MEHUYHUBOCTb, POCT U
pa3BUTHE.

YPOBHU OpPraHU3aliy )KMBBIX CUCTEM: MOJIEKYISIPHBINM, KJIETOYHBIN, TKAHEBBIN, OPTaHU3MEHHBIM,
MOMYJISIIUOHHO-BU/IOBOM,  dKOCHUCTeMHBbIH  (OmoreomneHoTudeckuii), Ouochepusiii.  IIponeccsl,
MIPOUCXOJISIINE B JKUBBIX cucTeMax. OCHOBHbIE MPU3HAKHU KUBOTO. JKHU3HB Kak (popma CyIiecTBOBaHUS
Marepuun. Hayku, nzydaromnue >kMBble CHCTEMbI Ha Pa3HbIX YPOBHSIX OpPraHN3aluu.

N3yuenne >kMBBIX cuCTeM. MeTonel Ouojornueckod Hayku. HaOmroneHune, u3MepeHwue,
AKCIEPUMEHT, CUCTEeMaTu3alus, MeTaaHanu3. [loHdaTHe O 3aBUCUMON M HE3aBUCUMOW MEPEMEHHOM.
[InanupoBanue skcnepumenta. [locranoBka u mpoBepka runote3. HyneBas rumnorte3a. Ilonsitue
BHIOOpDKM W €€ JOCTOBEpPHOCTh. Pa30poc B Owosornueckux JgaHHBIX. OIEHKa TOCTOBEPHOCTH
MOJYYEHHBIX  pe3ynbTaroB. lIpHuMHBI  HCKaXE€HHsSI  pe3yabTaTOB  dKcrnepumeHTta. [lonsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpauuu

Tabmuipl u cxembl: «OCHOBHbIE MPU3HAKH >KU3HWY», «buonoruueckue cucrembl», «CBoilcTBa
JKUBOUM MaTepun», «YPOBHU OPraHU3alMK KUBOU MPUpOAbD, «CTpOEHUE )KMBOTHOM KIETKW», « TKaHU
AKUBOTHBIX», «CHCTEMbI OPraHOB YEJIOBEYECKOT0 opranusmay, «buoreonenosy, «buochepa», «MeToabl
W3Y4YEHUS KUBOU MIPUPOIBD».

Ob6opynoBanue: nabopaTopHOEe O0OpyIOBaHHE /AJsl TMPOBEACHUS HAONIONEHUN, H3MEpEeHUH,
JKCIIEPUMEHTOB.

IIpakTHyeckas padora «/cnonp30BaHue pa3IMUHBIX METOJOB MPU U3YUEHUH KUBBIX CUCTEM).

Tema 3. buosiorust KjieTkn

Knetka — cTpykTypHO-QpYHKIIMOHAIbHASA €IUHUIIA KUBOTO. McTOpHUs OTKpbITUS KieTKU. PaboThI
P. T'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos). OcHoBHbIE
IOJIO’KEHHSI COBPEMEHHOM KJIIETOYHOM TEOPHH.

MeToabl MOJIEKYISIPHON U KJIETOYHOM OMOJIOTUN: MUKPOCKOIIUS, XpoMaTorpadus, anekrpodopes,
METOJT MEUYEHBIX aToMOB, auddepeHLnanbHOe LEHTpU(YrupoBaHUe, KyJIbTUBHUPOBAaHHME KIIETOK.
Uszyuenue ¢huxcuposannvix Kiemox. INEKTPOHHAass MUKpockomnus. Kougoxanvhas muxpockonus.
Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JdeMoHcTpanuu

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



Tabmuuer u cxembl: «CBETOBON MHKPOCKOID), «IEKTPOHHBI MUKPOCKOM», «VlcTopust pa3BUTHS
METO0/I0B MUKPOCKOIIUI.

OOopynoBaHue: CBETOBOH MHUKPOCKOI, MHUKpONpENnapaTsl pacTUTENbHBIX, JKABOTHBIX U
OaKTepUaTbHBIX KIIETOK.

IIpakTuuyeckas padora «l3ydyeHne MeTONOB KIETOYHOW Owmosorun (xpomarorpadus,
anekrpodopes, muddepennuanpHoe neHTpudyrupoanue, [TLP)».

Tema 4. Xumnueckasi Opranu3anus KIeTKH

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- M YJIbTPAMUKPOIJIEMEHTHI. Bona u €€ ponp Kak
pacTBOpUTEN, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAHUU KJIETKH, TEIJIOpEeryasiuuud. MuHepanbHble
BEIIECTBA KJIETKH, UX Onosornyeckas posb. Posib KaTHOHOB ¥ aHUOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonornueckue noaumepsl. benku. AMUHOKUCIOTHBINA COCTaB
6enkxoB. CTpyKTyphl 0elKoBO# Mostekynbl. [lepBudnas cTpykTypa Oenka, menTuaHas cBsi3b. Bropuynasi,
TpeTUYHasi, YeTBEepTHUYHasi CTPYKTypbl. JleHaryparus. CpoiictBa OenkoB. Knaccudukanus Oenkos.
buonoruueckue pynkum 06enxoB. [Ipuonsi.

VYrneBoasl. MoHoOcaxapu/ipl, JucaxapHibl, OJUrocaxapujpl M mojucaxapujel. OOmwuil muaH
CTpOEHUS U (PU3MKO-XUMUYECKHE CBOMCTBA YIiIeBOJ0B. buonornueckue GyHKIMKN YriIeBOOB.

Jlunuget. T'uapodunbHo-ruaApodoOHBIe cBoMcTBa. Knaccudukanus nunumos. Tpurnumepusl,
dbochomunuapl, BOCKHM, cTepounbl. buonormueckue ¢yHkiuu aunuaoB. OOmue  cBOMCTBa
OMOJIOTMYeCcKUX MeMOpaH — TeKy4ecTh, CIIOCOOHOCTh K CaMO3aMbIKaHUIO, MTOJTYIPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JIHK u PHK. Crpoenune HyknenHoBbix kucinoT. Hykineornapl. [IpuHnmn
komruieMenTapHocTH. [Ipasuno Yapradda. Crpykrypa JJHK — nBoitnas cnimpans. MecToHaxoXACHUE U
ounonornueckue ¢pyakuu JJHK. Bugst PHK. ®ynkunn PHK B kieTke.

Crpoenne Monekynsl AT®. Makpospruueckue cBs3u B Mosekyne AT®. buosorundeckue
¢byaknun  AT®. BoccraHoBieHHbIE  TEPEeHOCUMKH, #X  (QyHKOMH B KIeTKe. /[pyeue
nykneosuompugocpamor (HT®). CexsenupoBanue JIHK. Memoowr eenomuxu, mpanckpunmomuxu,
NPOMeoOMUKU.

CtpykTypHas OuoJIOTHS: OHOXMMHUYECKHEe U OWodu3MUecKne WCCICAOBaHUS COCTaBa U
MIPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIeKyd. Modenuposanue cmpykmypsl u yHKyuti GUOMONEKYI U UX
Komniexkcog. KomnvromepHulll Ouzatin u opeaHuyeckuti cuHme3 OUOMONEKYT U UX HenpupoOoHbIX
aHanoz2os.

JdemoHcTpauuu

[Toptpetsr: JI. Ilonunr, Jx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®@panknun, ®. Courep, C.
[Ipy3unep.

Huarpammsbl: «Pacnpenenenre XUMHUYECKUX 3JIEMEHTOB B HEKMBOW INpupone», «Pacnpenenenue
XUMUYECKUX 3JIEMEHTOB B )KMBOU IPUPOJIEN.

Tabmuis! u cxemsl: «llepuoanyeckas TabnauIa XUMHUUYECKUX 3J€MEHTOBY», «CTpOeHHE MOJIEKYJIbI
BOJIbI», «BemiecTBa B cocTtaBe opraHu3MoBy, «CTpoeHue MoJeKkyabl Oenkay, «CTpyKTypbl OeIKoBOI
MOJIEKYJb», «CTpoeHue MOJEKyl YrieBoAoB», «CTpoeHHe MoJeKya JaunuaoBy, «HyknenHoBbie
KHUCIIOTBI, «CTpoeHne MoJekysbl ATOy.

O6opynoBaHue: XUMUYECKas IOCyJa U 000pyJ0BaHHUE.

JlabopaTopnasi pa6ora «O0HapyxeHre OETKOB C IOMOIIbIO KAU€CTBEHHBIX PEAKIIHID.

JlabopaTtopHasi pabGora «liccnenoBaHve HYKIEUHOBBIX KHCIOT, BBIJIECJIEHHBIX H3 KJIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenne u pyHKIMH KIETKH

Tunmbr  kieTok: »dykapuoTHuUeckas U nIpokapuotudeckas. CTpyKTypHO-(pPyHKIMOHAJIbHBIE
00pa3oBaHUS KIETKH.

Crpoenne mpokapuoTHueckoi kieTku. Kietounas crtenka Oakrtepuit u apxeil. OcobeHHOCTH
CTPOEHHUSI TeTepOTpOPHOI U aBTOTPO(HON NMPOKAPUOTHUECKUX KJIETOK. MecTo M pojb NMPOKApUOT B
OnoIIeHO3aX.



Crtpoennie ¥ (QYHKIMOHHPOBAHUE OJyKapuoTHUecKoW kieTku. Ilma3marmueckass memOpaHa
(mmazmanemma). CTpykTypa miaasMaTudeckoid MeMOpaHbl. TpaHCIOPT BEIIECTB Yepe3 MIa3MaTHUECKYIO
MeMOpaHy: maccuBHBIA (nuddy3us, obneruénnas nuddysus), aKTUBHBIA (MEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcropt). [lomymponunaemocts wmemOpanbl. Pabora HaTpwii-kaqueBOro Hacoca.
OHAOIMUTO3: MUHOLUTO3, (aromuro3. Ik3ouuTo3. Kiuerounas crtenka. CrpykTypa u (QYHKUUH
KJIETOUYHOM CTEHKU pacTeHUi, rpuoOoB.

Huronnazma. [uro3zons. Ilutockener. JIBmwxkenue uwuroruiazMbel. OpraHouabl  KIETKH.
OpHOMeMOpaHHBIC OPraHoWAbl KIETKW: JHuomtazmatudeckas cerb (OIIC), ammapatr [onbmxw,
JIM30COMBI, UX CTpOoeHHE U (QyHKIHMH. B3auMoCBs3b 0JHOMEMOpPAHHBIX OPraHOMJIOB KieTkH. CTpoeHue
TPaHYJSIPHOTO peTHKyayma. Mexanusm nanpaeénenus denxos ¢ IIIC. CUHTE3 pacTBOPUMBIX OEIKOB.
CuHre3 kinerouHblx MeMOpaH. [nmagkuii (arpaHyispHbIA) SHAOIUIA3MATHYECKUH  PETHUKYIYM.
Cexperopnast ¢ynkums anmapara [onpmku. Moougukayus Oerkoé 6 annapame 1 oaboxcu.
Copmuposka benxkos 6 annapame Ionvoxcu. TpaHcopT BellecTB B KieTke. Bakyonn pacTuTenbHbBIX
kietok. Knerounslit cok. Typrop.

[lonyaBTOHOMHBIE ~ OpraHoOuAbl  KJIETKH:  MWUTOXOHAPUM, IJIAcCTHibL.  [lpoucxoowcoenue
mumoxonopuui u naacmud. Cumouoeenes (K.C. Mepeoxcrosckuii, JI. Mapeynuc). Ctpoenue u QyHKIIUN
MUTOXOHJAPUN M miuacTuia. [lepBuuHble, BTOpPUYHBIE W CJOXKHBIE IUIACTUIBI (POTOCHHTE3UPYIOLIUX
3yKapuoT. XJIOPOIUIACThI, XPOMOIUIACTHI, JISMKOTIJIACThI BHICIIUX PACTECHUM.

HememOpannbie opranonpl kiieTku CTpoeHue U GyHKIMM HEMEMOpPaHHBIX OPraHOUIOB KJIETKH.
PuGocomsl. Ilpomesicymounvie uramenmer. MukpodunaMeHTbl. AKmuHosble MUKpOpuUiIamMenmbi.
MplleyHble KIETKU. AKMuHo8vle KOMHOHEHMbl HeMbluledHblx Kiemok. Mukporpybouku. KnetouHnsrit
ueHtp. CTpoeHue M JIBMKEHHE KT'YTHMKOB M PECHUYEK. MHKpOTpYOOUKH HUTOIUIa3Mbl. LleHTpuob.
benku, accoyuuposannvle ¢ mukpogunamenmamu u muxpompyboukamu. MomopHule 6enxu.

SAnpo. O6onouka siapa, XpoMaTHH, KapHOIlJIa3Ma, SIPIIIKH, UX CTpOeHHE U QYHKIUH. SnepHbIit
0enkoBbIi MaTpuKc. [IpocTpaHCTBEHHOE pacmoIokKeHHEe XPOMOCOM B HHTEp(ha3HOM sipe. Dyxpomamun
u eemepoxpomamun. benku XpoMaTuHa — TUCTOHBL. JJuHamuxa s0epHou 00010uKu 6 mumo3se. AoepHulil
Mpaucnopm.

Knerounsie BxmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK SYKApUOT (PacTUTEIbHOM,
YKUBOTHOM, TPUOHON).

JdemoHcTpauuu

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

Tabmumpl u cxeMbl: «CTpoeHHE SYKapUOTHUECKOW KIETKn», «CTpoeHue >KMBOTHOM KIIETKHY,
«CTpoeHue  pacTUTEIbHOW  KJIETKH», «CTpoeHHEe  MUTOXOHIpUW»,  «Anpo»,  «CTpoeHue
MIPOKAPUOTHUECKON KIETKI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOMNpENnaparbl pPacTUTENbHBIX, >KUBOTHBIX KIIETOK,
MUKpOTpenaparbl 6akTepHabHbIX KIETOK.

JlabopaTopHasi padora «3ydyeHne CTpOeHUs KJIETOK Pa3IMYHbIX OPTraHU3MOB).

IIpakTnyeckas padora «/3ydyeHue CBONCTB KIETOYHONH MEMOpaHBbI».

JlabopaTopuass pabora «lccrenmoBaHue IUIa3MONM3a W JIEIUIa3MOJIM3a B PACTUTENBHBIX
KIIETKax».

IIpakTnyeckas padora «/3ydyeHnue ABMKEHUS HUTOIIA3MbI B PACTUTENBHBIX KIETKaX).

Tema 6. O0MeH BelecTB U MPeBpPALICHUE JHEPTHHU B KJIETKe

AccuMmWISIMg U JUCCUMWIIALUS — JIBE€ CTOPOHBI MeTaboiu3ma. Tumbl OOMeHa BeIIECTB:
aBTOTpPOGHBIH M TeTepoTpoHBIM. YyacTue KHucaopoJa B OOMEHHBIX Ipolieccax. DHEpPreTHuecKoe
oOecrieuenne kietrku: mnpespainieHne AT® B oOMeHHbIX mporeccax. PEepMEHTATUBHBIA XapakTep
peakumii KIeToyHoro Merabosn3ma. DepMeHThl, MX CTPOEHHE, CBOWCTBA M MEXaHU3M JCUCTBUSL.
KogepmenTsl. OTinunst GpepMEeHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku-akTuBaToOphl U OEIKH-
MHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEakIMil OT pa3InYHbIX (GaKTOPOB.

IlepBUYHBI CHHTE3 OpPraHMYEeCKMX BeEUIECTB B KieTKe. DOTOCUHTE3. AHOKCUCEeHHbl U
oKcucennbvlll pomocunmes y 6axkmepui. Ceemocobupaiowjue nuemMeHmsl U NUSMeHmbl peaKyuoHHO20



yenmpa. Ponp xmopormactoB B mporecce ¢orocunTe3a. CBeToBas U TeMHOBas ¢as3bl. Domoodvixanue,
C3., C4- u CAM-munwvt pomocunmesa. IlponykTuBHOCTH (hoTOCHMHTE3a. BiinsiHMEe pa3nuvHbIX (aKTOPOB
Ha CKOpOCTh (poToCcHHTE3a. 3HaUeHNE (POTOCHHTE3A.

Xemocunte3. PazHooOpa3zue OpraHM3MOB-XEMOCHHTETUKOB: HUTpUUIUpYOIUE OakTepuH,
xKenez00aKkTepuu, cepoOaKTeprn, BOJIOPOIHbIEC OaKTepuu. 3HAUCHHE XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Bunel Opoxenus. I[IpogykTel OpoXeHMS M HMX HCHOJIb30BaHUE
94eJI0BEeKOM. AHa’pOOHBIE MUKPOOPTaHU3MBI KaK 00BEKTHI OMOTEXHOJIOTHH U BO30yIuTen 00Jie3HeH.

AdpoOHBIE OpraHu3Mbl. JTambl 3HepreTndeckoro ooMena. [loaroroBuTenbHbIi 3Tam. [ukomn3 —
OECKHCIIOPOIHOE PACIIETUICHHE TITFOKO3BI.

buonoruueckoe oxuciaeHHe, MM KIETOYHOE JAblxaHue. Poiab MUTOXOHIpHII B mpolieccax
ounonorumdeckoro okucienus. luknmmyaeckue peaknuu. OxucnutensHoe (pochopunupoBanue. Inepeus
Membpannoeo  epaduenma  npomownos. Cummez AT®@: paboma npomonnoti AT@-cunmaszol.
[IpeumymectBa a’poOHOro myTH oOMeHa BellecTB Iepell aHa’poOHbIM. O(PPEKTUBHOCTD
SHEPreTHYEcKOro oOMeHa.

JdeMoHcTpanuu

optpersr: JIx. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, II.
Murtuemnn, I'. A. 3aBap3uH.

Tabnmuupl u cxembl: «@OTOCHHTE3», «IHEpreTUUecKuii oOMen», «brocunres Oenka», «CTpoeHue
bepmeHTa», «XeMOCHHTE?Y.

O6opynoBaHue: CBETOBOM MHKpPOCKOIN, OOOpyIOBaHUE Ui MPUTOTOBICHHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopHasi paGora «/3ydeHHe KaTaqUTHUYECKOW aKTUBHOCTH (EpMEHTOB (Ha MpuMepe
aMUJIa3bl WM KaTaxas3bl)y.

JladopaTopHas padora «/3ydeHue (GpepMEHTATUBHOTO pACIICIICHUS MEPOKCHIa BOJIOpOJIa B
PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

JladopaTopHas pa6ora «CpaBHEHHE MMPOIIECCOB (POTOCHHTE3a K XEMOCHHTE3AY.

JladopaTopHas pa6ora «CpaBHEHHUE NMPOIIECCOB OPOKEHUS U IBIXaHUS.

Tema 7. HaciienctBeHHasi nHpopManus U peajau3anus eé B KJeTKe

Peakuuu marpuunoro cuHTesa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIMSIX MaTPUYHOTO CHHTE3A.
Peanuzarus HacneactBeHHoil wHMoOpMmaruu. ['eHeTHMdeckwil Koz, ero cBoWcTBa. TpaHCKpUNIHS —
Matpuunblii cunTe3 PHK. [IpuHUMOBI TpaHCKpUMNIMK: KOMIIEMEHTAPHOCTh, AHTHUIIAPAJLIEIbHOCTD,
acumMmeTpuuHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii kiemxe. Hexooupyrowue PHK.

Tpancmsamus u e€ srtanmbl. Yyactue TpancnopTHeix PHK B OmocuHTe3e Oenka. YciaoBus
onocuHTe3a O6enka. KoaupoBanue aMuHOKHCIIOT. Posib pubocom B GHocHHTE3Ee OernKa.

Coepemennvie npedcmasieHusi o cmpoeHuu 2cenog. OpraHusanys Te€HOMa y TNPOKApUOT U
JyKapuoT. Perynsmus akTUBHOCTH T€HOB y mpokapuoT. ['mmore3a omepona (P. XKakob, XK. Mano).
MonexynapHuvle mexaunusmvl dKCnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pezynsyuu pabomol
2enog. Perymnsius oOMeHHBIX MpoIieccoB B KieTke. Kiierounslili romeocras.

Bupycbl — HekneTouHble (GOpPMBI KU3HM M OONHMraTHeie mapa3utbl. CTpoeHHE NpPOCTBHIX U
CIIOXHBIX BHPYCOB, PETPOBHUPYCOB, OakrtepuodaroB. JKuszneunwvii yuxn /JHK-codepoicawux supycos,
PHK-cooepoicawux eupycos, baxmepuoghazos. Obpamnas mpancKkpunyus, pegepmasa, uHmezpasa.

BupycHbie 3a0onieBaHus uenoBeka, >kUBOTHBIX, pacteHuil. CIIN/, COVID-19, couuansHbie u
MEIULUHCKUE NPOOIIEMBI.

Buoungopmamuka: ummeepayus u aunaruz 6onvwux maccusos («bigdatay) cmpyxkmypuwix
buonoeuveckux OauHwvix. Hanomexuonoeuu 6 oOuonoeuu u meouyuwe. Illpoepammupyemvie @ynkyuu
oenkos. Cnocobvl 00cmasKu i1ekapcms.

JdeMoHcTpanuu

[Hoptpetsr: H. K. Konsnos, . U. iBanoBckMii.

Tabnuue! u cxemsl: «buocunres 6enkay», «I'eHeTnueckuit Koy, «Bupyce», «bakreprodarmy.

IIpakTnueckas padora «Co3aHue MOJEIN BUPYCay.



Tema 8. /Ku3HeHHBbIN HUKJ KJIETKH

Knerounslii muki, ero mepuoas! u perynsanus. Matepdaza u muro3. OCOOEHHOCTH MPOLIECCOB,
nporekaromux B uHTepdaze. IloaroroBka  kimeTkn K JeneHuto.  [IpecuHTeTHYECKUi
(HOCTMUTOTUYECKHUI), CHUHTETUYECKUH M  IOCTCUHTETUYECKMH  (IPEMUTOTHYECKUH)  IMEPHOIbI
uHTEep(ha3bl.

Marpuunsiii cunre3 JIHK — perumkanus. [IpuHnuns! permmkanuu JIHK: xoMIieMeHTapHOCTS,
ITIOJIYKOHCEPBATUBHBIM CHUHTE3, AHTUHAPAIUIENbHOCTh. Mexanusm pemmkanuu JHK. Xpomocomsl.
Crpoenue xpomocom. Temomepsl u TenoMepa3za. XpPOMOCOMHBIA HAaOOp KIETKH — KapUOTHII.
JIunIouTHBIN ¥ rarionAHBIA Ha0opbl XpoMocoM. ['oMooruynbie XpoMocoMbl. [10710BbIE XpPOMOCOMBI.

Henenue xnerku — muro3. CTaauu MUTO3a U NPOUCXOASIINE B HUX Ipolecchl. TUmbl MHUTO3A.
Kaprokunes n nutoknnes. buosiornueckoe 3Ha4yeHrE MUTO3A.

Perymsiiust MUTOTHYECKOTO LIMKIIA KIETKU. [IporpaMMmupyemas kjaeToyHas ruoesb — anomnTos.

Knerounoe sapo, XpoMOCOMBI, (QYHKLIHMOHaNbHasg TE€HOMHKA. Mexanusmovl npoaugepayuu,
oughgepenyuposxu, cmapenus u eudenu kiemox. «lL{ugpoeas rknemka» — oOuounHgopmamuyeckue
Mooenu hYHKYUOHUPOBAHUSL KIIEMKU.

JdeMoHcTpanuu

Tabmuubl u cxembl: <«OKW3HEHHBIM LUK KIETKH», «Muto3», «CTpoeHHE XpPOMOCOMY,
«Pemmukarus JTHK».

O6GopynoBaHue: CBETOBOM MUKPOCKOT, MUKpoTpenapaTsl: «MUTO3 B KJIIETKaX KOpEIIKa JTyKa.

JlaGoparopHas padora «/3yuyeHrne XpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlabopaTopHas paGora «HabGmonenne MuTo3a B KJIeTKaX KOHYMKA KOpEeUIKa JyKa (Ha TOTOBBIX
MUKpOTpenaparax)».

Tema 9. Ctpoenne u pyHKIMH OPraHU3MOB

buonoruueckoe pasznoobpazue opranu3mMoB. OJHOKIETOYHbIE, KOJOHHATbHBIE, MHOTOKJIETOUHbIE
OpraHU3MBlI.

Oco0OeHHOCTH CTPOEHUS U JKU3HENEATENbHOCTH OJHOKJIETOUHBIX opraHu3MoB. bakrepun, apxeu,
OJIHOKJIETOYHbIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, Jpyrue NpoTUCThl. KooHHaNbHBIE OpraHU3MBIL.

B3anmocCBsI3b 4YacTeil MHOTOKJIETOYHOTO OpraHu3ma. TKaHM, OpraHbl M CHUCTEMbl OPIraHOB.
Opranusm Kak enuHoe nenoe. ['omeocras.

Tkanu pacteHuii. TUIBI pPAcTUTENBHBIX TKaHEW: 0Opa3oBaTeNbHAs, MOKPOBHAsS, IMPOBOJISINAS,
OCHOBHasi, MexaHuyeckass. OcoOeHHOCTU CTpoeHHs, (YHKIMA M PacHOJIOKEHUS TKaHEeH B opraHax
pacTeHui.

TkaHM >XKMBOTHBIX M 4YeJIOBEKAa. THIBI KUBOTHBIX TKaHEH: SMUTEIHANIbHASA, COCIUHUTEIbHAS,
MbllieyHasi, HepBHas. OCOOEHHOCTH CTpOeHUs, (PYHKUMH M PACIOJIOKEHHS TKaHEH B oOpraHax
YKUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TIeHepaTHUBHbIE OpraHbl pacTeHuM. Opranbl U CHUCTEMBI OpPraHOB
KUBOTHBIX U yesnoBeka. OyHKIMKU OpraHOB U CUCTEM OPIaHOB.

Onopa Ttena opranusmMoB. Kapkac pacrtenuil. CkeneTrsl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIil 1 BHyTpeHHUN ckeneT. CTpOEHUE U TUIIbI COEAMHEHUS! KOCTEH.

JIBukeHre OpraHu3MoB. J[BIKEHHE OJIHOKJIETOYHBIX OPraHu3MOB: aMEOOUIHOE, KTYTUKOBOE,
pecHuyHoOE. J[BMKEHNE MHOTOKJIETOUHBIX PACTEHUI: TPONU3MBbI U HACTUH. J[BHKEHHE MHOTOKJIETOUYHBIX
KUBOTHBIX U YeJIOBEKa: MbllieuHas cuctema. Pednexc. CkeneTHbie MBIIIIBI U UX paboTa.

[Iuranue opranusmoB. llorjomieHue BOABI, YIJIEKUCIONO Tra3a M MHUHEpAJIbHBIX BELIECTB
pacteHussmMu. [IluTaHue *XUBOTHBIX. BHYTPUIIONOCTHOE M BHYTPUKIETOYHOE NuueBapeHue. lluranue
MMO3BOHOYHBIX JKMBOTHBIX. OTHenbl NUIIEBAPUTEIBHOTO TpakTa. [IMieBapuTenbHbIE KEJE3bI.
[IumeBapurenpHas cucTeMa 4eaoBeKa.

Jpixanue opraHu3moB. J[[pixanme pacrenuid. Jlpixanue >XuBOTHBIX. Juddysus razoB uepes
MOBEPXHOCTh KieTku. KoxkHoe aprxanue. JlpixarenpHas MOBEpXHOCTh. JKabepHoe u NErovyHoe JbIXaHUE.
JIpixaHue MO3BOHOYHBIX XUBOTHBIX M YeEJIOBEKAa. DBOJIIOIMOHHOE YCJIOKHEHHE CTPOCHUsS JETKUX



II03BOHOYHBIX KMBOTHBIX. J[pIXaTelbHas cUCTEMa 4eloBeKa. MexaHu3M BEHTWIALMH JIETKUX y NTULl U
MJIeKOTUTAMUX. Perymsamnus apixanus. JlprxarenpbHbie 00BEMBL

Tpa"cnopT BelEeCTB y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMBI PACTEHHUU. TpPaHCIOPT BELIECTB Y
*KUBOTHBIX. KpoBeHOCHas1 cucrema u e€ opranbl. KpoBeHOCHas cucTeMa IO3BOHOYHBIX KUBOTHBIX U
yenoBeka. Cepiie, KpPOBEHOCHBIE COCYAbl M KpoBb. Kpyrum KpoBooOparieHus. IBOJIOLMOHHBIC
YCIOXXHEHHUS CTPOCHUS KPOBEHOCHOW CHUCTEMbI ITO3BOHOYHBIX JKMBOTHBIX. Pabota cepama u eé
perynsanus.

Boigenenue y opranuzmoB. Boeijenenue y pactenuil. Boinenenue y uBoTHbIX. COKpaTUTENbHbBIE
Bakyosid. Opransl BblaeneHUs. DUIbTpauus, CEKpelus U 0O0paTHOE BCAaChIBAaHHE KAaK MEXaHU3MBI
paboTel opraHoB BbieneHUs. CBs3b IMMOJIOCTH Tela C KPOBEHOCHOW W BBIACIHTEIHHON CHCTEMaMHU.
Boigenenue y NO3BOHOYHBIX KUBOTHbIX U uenoBeka. llouku. CrtpoeHne u (PyHKIMOHMpPOBaHME
HeppoHa. OOpa3oBaHNE MOYH y YETIOBEKA.

3amura y OpraHu3MoB. 3allUTa y OJHOKJIETOUHBIX OpraHu3moB. CrHopbl OakTepuil M LUCTHI
MpocTeNMX. 3aluuTa y MHOTOKIETOUHbIX pacTeHui. Kyrukyna. CpeacTBa nmacCUBHONW M XUMHYECKOMN
3amuThl. OUTOHIMIBL.

3amuTra y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M MX NpOM3BOJAHBIE. 3alllTa OpraHu3Ma OT
6onesneit. IMmMmyHHast cucrema yenoBeka. KieTouHbI M ryMOpajbHBI UMMYHHUTET. BpoxI€HHBIN U
NpHOOPETEHHBIN criennruyecKuii UMMYHUTET. Teopus KIOHaJIbHO-celeKTHBHOTO ummyHuteTta (II.
Opmux, ®. M. Bbepner, C. ToneraBa). BocnamurensHble OTBETHI OpraHu3MoB. Poib BpoXIEHHOTO
MMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHU.

PasgpaxkuMocTe U perymsnus y opraHu3MoB. Pa3npa)xuMocTh y OJHOKIIETOYHBIX OPraHU3MOB.
Takcucel. Pa3npaxuMoCTh M peryisuus y pacTeHHil. POCTOBBIE BElECTBA U UX 3HAYECHUE.

HepBHas cuctema u pedextopHas perynsiuust y >KUBOTHbIX. HepBHas cuctema u e€ OTHenbl.
OBOJIIOIIMOHHOE YCJIO)KHEHHE CTPOECHMSI HEPBHOM CHUCTEMBI y KUBOTHBIX. OTAENbl TOJOBHOTO MO3ra
II03BOHOYHBIX JKUBOTHBIX. Pedexc u pedaexropnas ayra. bezycnoBHble u ycoBHbIE pe(IEKCHI.

I'ymopanbHas perymnsuvs ¥ SHIOKPHUHHAS CUCTEMA KUBOTHBIX U 4esloBeKa. JKene3bl 3 HIOKpUHHON
CUCTEMBl M HUX TOPMOHBI. JlelicTBHE TOpMOHOB. B3aMMOCBSI3b HEPBHOM M SHIOKPUHHOW CHCTEM.
I'nnoranamo-runodusapHas cucrema.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuupl u  cxembl: «OIHOKJIETOYHBIE BOJOPOCIM», «MHOTOKIETOUHBIE BOJOPOCIHN»,
«bakrepun», «lIpocreiimue», «OpraHbl IBETKOBBIX pacTeHUN», «CHUCTEMBI OPraHOB IO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee CTpoeHHE HaceKoMbIx», «TkaHu pacreHuin», «KopHEBbIE CHCTEMBI»,
«Crpoenue crebnsa», «CTpoeHue JMCTOBOM IUIACTHHKM», «TKaHU >KUBOTHBIX», «CKelleT 4eloBeKay,
«[InmeBapurenpHas cucreMa», «KpoBeHocHas cucrema», «/IpixarenpHas cucrema», «HepBHas
cucrema», «Koxa», «Mpleynas cucrema», «BplnenurenpHas cucteMa», « JHIOKPHUHHAS CHCTEMay,
«Ctpoenue Mbiune», «Mmmynuter», «Kumednonosoctuelie», «Cxema IIMTaHUS PacTEHUN»,
«KpoBeHOCHBIE CHCTEMBI INO3BOHOYHBIX JXKHUBOTHBIX», «CTpoeHue ruapel», «CTpoeHue IIaHapumn»,
«BHyTpeHHee cTpoeHue H0keBoro yepBsa», «HepBHas cuctema poid», «HepBHast cuctema JSATyHIKNY,
«HepBHas cucrema mnpecMmblkaomuxcs», «HepBrHas cucrema nTuny, «HepsHas cucrema
MIIeKonuTaoIux», «HepBHas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHMe: CBETOBOM MHKPOCKOIN, MHUKpOIpEnaparsl OJHOKJIETOYHBIX OPraHU3MOB,
MHUKpOIpENnapaTrsbl TKAHEW, PAaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, WIJIOKOXKHUX, JKHUBBIE
9K3EMIUIAPhl KOMHATHBIX pAacTeHUil, repOapuu pacTeHWH pas3HBIX OTIENIOB, BIIAXHBIC MpenapaThl
KHUBOTHBIX, CKEJEThl IO3BOHOYHBIX, KOJUIEKIUH OECHO3BOHOYHBIX J>KMBOTHBIX, CKEJEeT YeJIOBeKa,
o0OpyJOBaHUE Ul JIEMOHCTPAIlMM MOYBEHHOTO W BO3JYIIHOTO IMUTaHMUSA PACTEHUH, paclLIeneHus
Kpaxmajia M OenkoB Moj JelcTBueM (epMEeHTOB, 00OpyAOBaHUE Ul JEMOHCTpAalMU OMNBITOB IO
U3MEPEHUIO KU3HEHHON EMKOCTH JETKMX, MEXaHM3Ma JbIXaTeNbHBIX ABM)KCHHM, MOJAEIN T'OJOBHOTO
MO3ra pa3Iu4HbIX KUBOTHBIX.

JlabopaTopHasi pa6ora «/3ydeHne TKaHEH paCTEHUI».



JladopaTopHas padora «/3yueHue TkaHel )KUBOTHBIX).

JlabopaTopHasi pabora «/3ydeHne opraHoB LIBETKOBOI'O PAaCTEHUS».

Tema 10. Pa3mHoeHHe M pa3BUTHE OPraHU3MOB

@DopMBI  pa3MHOKEHHSI OPTaHU3MOB: Oecrojioe (BKJIIOYas BETETATHBHOE) W IOJIOBOE. Bubl
0ecroJyIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIISALUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[TonoBoe pasmuoxenue. IlomoBeie kineTku, win ramersl. Meio3. Craauu meio3a. [loBenenue
XpoMocoM B Meno3e. KpoccuHrosep. bruonorndyeckuii ¢CMbICI Mel03a U MOJIOBOTO Ipouecca. Melo3 u
€ro MECTO B )KM3HEHHOM IIUKJIE OPraHU3MOB.

[IpenzaponpieBoe pazsutue. ['amerorene3 y >kuBOTHBIX. [lonoBbie xene3bl. OOpa3zoBaHue U
pa3BUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpoeHHUE MOJIOBbIX KIETOK.

Omo0TBOpEHHE W HAMOpPUOHATBHOE PpPa3BUTHE IKUBOTHBIX. (CHOCOOBI  OIJIOJOTBOPEHHUS:
Hapy)XHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOe pa3BUTHE OpPraHU3MOB (OHTOreHe3). OMOpHOJIOTHUS — HayKa O pa3BUTHH
opranu3moB. Mopgoeene3z — oona uz enasuvlx npobdrem smobpuonocuu. Konyenyus mopgocenos u
mooenu mopghoceneza. Craquu dSMOpUOTEHE3a )KUBOTHBIX (Ha mpuMepe Jsarymku). Jpobnenue. Turmsl
npoOneHus. /[lemepmunuposannoe u Hedepmunuposannoe Opodnenue. bnacmyna, munvr onracmyn.
OcoOeHHOCTH ApOOIEHUS MIIEKOMUTAIOMIMX. 3apOAbIIIEBbIe JTUCTKHU (racTpyssilus). 3akiaaKa OpraHoB
U TKaHEeHd M3 3apoJIbIIIEBbIX JHMCTKOB. B3auMHOe BIMsSHUE YacTell pa3BUBAIOLIETOCS 3apojpliia
(oMOpHoOHanIbHAsT UHAYKUUS). 3aKiajka IJlaHa CTPOEHHUS >KMBOTHOTO KaK pe3ylbTaT HepapXUUeCKHX
B3aMMOJICHCTBUN T€HOB. BiusiHIE Ha SMOpHOHATBLHOE PA3BUTHE PA3NTUYHBIX (PAKTOPOB OKPYKAIOIICH
Cpebl.

Poct u pasButne xuBoTHbIX. [locTamOpuoHanbHbil nepuos. [Ipsmoe u HempsiMoe pa3BUTHE.
Pa3Butne ¢ meramopdo3oM y 0ecrio3BOHOUHBIX U TTO3BOHOYHBIX KUBOTHBIX. bruosornyeckoe 3HaueHHe
MPSIMOTO U HENPSIMOTO Pa3BUTHS, UX pacnpocTpaHeHHe B mpupojie. Tumbl pocta >KMBOTHBIX. DaKTOPHI
pPErylslMu poCTa >KUBOTHBIX M 4yenoBeka. CTaauu MOCTIMOPUOHAIBHOTO PAa3BUTHUS Y KUBOTHBIX U
yenoBeka. [lepropl oHTOreHe3a yenoBeka. CTapeHre U cMepTh Kak OMOJIOTHYECKHE MPOLIECCHI.

PasmHoxkeHne u pasButue pacteHuil. ['amerodur m cmopodur. Meito3 B KU3HEHHOM ITHKIIE
pactenuii. OOpa3oBaHue CIOp B Tpoliecce Meiosa. ['amerorene3 y pacteHuid. OImIogoTBOpPEHHE H
pa3BUTHE PACTUTENBHBIX OpPraHu3MoOB. [[BOMHOE OIUIOJIOTBOPEHHE Yy LBETKOBBIX PACTEHHH.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryysaii OHTOIEHE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpauuu

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

Tabmupslr u  cxembl: «BereratuBHOE pa3sMHOKEHHE», «THIBI 0ECrosoro pa3MHOKEHU,
«Pa3MHOX€EHHE XJIaMUJIOMOHAb», «Pa3MHOXEHUE 3BIUIEHB», «Pa3MHOXeHue Tuape», «Menosy,
«XpoMocombl», «['amerorenes», «CTpoeHHE SAHWLEKIETKM M crepmaTo3ouaa», «OCHOBHBIE CTaauu
oHTOreHesa», «lIpsmoe u Hempsimoe pasButue», «Pa3zBuTHe MalCKOro xyka», «Pa3BuTue capaHumy,
«Pa3Bute mnArymku», «/[BoliHOE OIUIOAOTBOPEHUE Y LBETKOBBIX pacTeHui», «CTpoeHue cemsiH
OJIHOJIOJIbHBIX U JIBYJOJIBHBIX PAaCTeHUI», « KU3HEHHBIN UK MOPCKOW KalyCTh», «KM3HEHHBIN LUK
Mxay, «Ku3HEHHBIN LUK MaNIOPOTHUKAY, «KU3HEHHBIA LUKII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenapaThl SHIEKIECTOK M CIHEPMaTO30HJIOB,
MoJenb «L{UKIT pa3BUTHUS JATYIIKIY.

JlabopaTopHasi pa6ora «/3ydeHne cTpOEHHUS NOJOBBIX KJIETOK HAa TOTOBBIX MUKPOIIPENapaTax».

IIpakTnueckas paGora «BpIsIBIEHHE TPU3HAKOB CXOJCTBA 3apOABIIIEH IT03BOHOYHBIX
YKUBOTHBIX».

JlabopaTopHasi pa6ora «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICILIUX PACTEHUI».

Tema 11. I'eneTnka — HayKa 0 HACJIEACTBEHHOCTH M H3MEHYHUBOCTH OPraHU3MOB

HcTopust cTaHOBJIEHUS W Pa3BUTUS T€HETHKH Kak Hayku. Pabotel I'. Mengens, I'. ne ®pusa, T.
Moprana. Ponb oredecTBeHHbIX y4€HbIX B pa3BuTuu reHeTukd. Padorer H. K. Kombmosa, H. W.



BasuioBa, A. H. benoszepckoro, I'. JI. Kapmeuenko, 0. A. ®ummmuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbBIE I'€HETHUYECKNE MOHATUS U CUMBOJIbL. | OMOJOTMYHBIE XPOMOCOMBI, AJlJI€JIbHBIE T'€HBI,
aIbTEPHATUBHBIC MPHU3HAKH, JIOMUHAHTHBIA M PELECCUBHBIM MPU3HAK, TOMO3WIOTa, TE€TEPO3UTrO0Ta,
qucTas JIMHUS, TUOpUIbI, reHoTur, (GeHotun. OCHOBHBIE METOIbI T'€HETUKH: THOPHIO0IOTHYSCKUH,
LIATOJIOTUYECKUN, MOJIEKYJIIPHO-TEHETUUECKU .

JdeMoHcTpanuu

[Hoptpersr: I Mennens, I'. ne ®pus, T. Mopran, H. K. Kossuos, H. U. Basunos, A. H.
benozepckuii, I'. JI. Kapneuenko, 1O0. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabmuie! U cxeMbl: «MeTOIbI TeHETHKNY, «CXEMbI CKPEITUBAHUS.

JlaGopaTopHasi padota «/[po3oduina kak 00BEKT TeHETUICCKUX UCCIICIOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Momnorubpuanoe ckpemuBanue. [lepBeiii 3akoH MeHnenss — 3aKOH e€AMHO0Opa3us THOPHUIOB
nepBoro mnokoJjieHus. IIpaBwio nomuHupoBaHus. Btopoil 3akoH Menpaenss — 3aKOH paclICIUICHUS
npu3HakoB. LluTonoruueckre 0CHOBbI MOHOTHOPUIHOTO CKpeluBaHus. ['unore3a 4MCcTOTh raMerT.

AHanmusupyroliee ckpenmBanue. [IpoMexyTOUHBIM XapakTep HaciaenoBaHus. Pacuieruienue
MIPU3HAKOB TIPH HETIOJTHOM JIOMUHHUPOBAHUHU.

Jurubpuanoe ckpemmuBanue. Tperuid 3akoH MeHaens — 3aKOH HE3aBUCUMOTO HACJIEIOBAHUS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIMBAHUSI.

CueruieHHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CrieruieHHOE HaclieJOBaHHE T€HOB,
HapylIeHUEe CUEIUICHUS MeXAY TeHaMHU. XpOMOCOMHAasi TEOPHS HACTIEACTBEHHOCTH.

I'enetnka mosia. XpPOMOCOMHBIM MEXaHWU3M ONpPEAENCHUs I0J1a. AYTOCOMBI M IOJIOBbBIE
XpOMOCOMBI. ['OMOraMeTHBIN M TeTeporaMeTHbIN MoJI. ['eHeTnyeckass CTPYKTypa MOJOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CIEMIEHHBIX C ITOJIOM.

l'enotun kak wenoctHas cucrema. Ilielorpornuss — MHOKECTBEHHOE JCHCTBHE TEHa.
MHOKeCTBEHHBIN ayienu3M. B3anmonaeiicTBUe HeayuleabHbIX T'eHOB. KoMIuieMeHTapHOCTh. DNnucTas.
[Tonmumepusi.

['eHeT4eCKUit KOHTPOJIb PA3BUTHS PACTEHUH, )KUBOTHBIX M YEJIOBEKA, a TAKKE (PU3HOJIOTUUECKHUX
MPOIIECCOB, TOBEJEHUS W KOTHUTHUBHBIX (QyHKIMH. [eHeTHyeckne MexaHU3Mbl CHUMOHOTEHE3a,
MEXaHU3MbI B3aUMOJCHCTBHUS «XO3IMH — MAPa3UT» U «XO035UH — MUKPOOHOMY. [ eHETHYEeCKHEe acTIeKThI
KOHTPOJISI © U3MEHEHHS HAaCIeACTBEHHON MH(GOPMAIIMK B TIOKOJICHHUSIX KJIETOK U OPraHU3MOB.

JdemoHcTpauuu

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

Tabmuupr u cxembl: «llepBpiii U BTOpO# 3akoHbI Menuens», «Tperuit 3akoH MeHaens»,
«AHanmm3upyoiee ckpemmuBanue», «Hemomnoe moMuHHMpoBaHue», «CIETUICHHOE HAcle0BaHUE
MPU3HAKOB y aApo3oduiby, «l'eHernka momna», «Kapumotun dyenoBeka», «Kapwotunm npo3oduis»,
«Kapuotun ntuip», « MHOKECTBEHHBIN aJien3M», «B3auMoaeiicTBre TEHOBY.

O6opynoBanue: Mojenb Ui JEMOHCTPAllMd 3aKOHOB €AMHOOOpa3usi THOPHAOB IEPBOTO
MOKOJICHUST M pPaCHICTUICHWs TPU3HAKOB, MOJCIb JUIS JEMOHCTpAIlMM 3aKOHAa HE3aBUCHMOTO
HacjeAOBaHUs IPU3HAKOB, MOJCIb I JEMOHCTPAIMH CIEIJICHHOTO HACJICJIOBaHHUS IPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoTipenapar: «Jlpo3oduia.

IIpakTnueckass padGora «l3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO  CKpEUIMBaHUS Y
IPpO30(UITBD.

IIpakTnyeckas padora «/3ydeHnue pe3yabTaToB JUTHOPUIHOTO CKPEIIUBAHUS Y JPO30(QUIBD».

Tema 13. 3akoHOMepPHOCTH H3MEHYHBOCTH

BsaumoneiictBue reHotumna u cpeasl npu hopMupoBanuu GpeHotumna. I3MeHYnBOCTh MTPU3HAKOB.
KauecTBeHHBIE M KOJMYECTBEHHbIE NpPU3HAKK. BuUIbl HM3MEHUYMBOCTH: HEHACIEACTBEHHAs U
HacJIeICTBEHHAas.



MoudukanuoHHas W3MEHYMBOCTb. Poib cpeapl B (QopMHUpOBaHMHM  MOJIU(PHKAITMOHHON
n3meHunBoctd. Hopma peaknum npusHaka. BapuanuoHHbII psig ¥ BapuanuvoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAITMOHHON H3MEHYHBOCTH.

I'enoTunnyeckas  U3MEHYMBOCTHL. (CBONCTBA TI'€HOTUIIMYECKOH  M3MEHYMBOCTH. Buasl
TeHOTHITMYECKON M3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTallUOHHAS.

KoMOuHaTiBHAasT HM3MEHYMBOCTh. Mel03 ¥ TMOJIOBOM TMpomecc — OCHOBA KOMOWHATHUBHOM
M3MEHYMBOCTH. PoJb KOMOWHATHBHOW HM3MEHYMBOCTH B CO3J@HHHM T'€HETHYECKOTO pPa3sHOOOpasusi B
Ipezesax OJHOro BUAA.

MyranuoHHasi U3MEHUUBOCTb. Buibl MyTanuii: reHHbIe, XpOMOCOMHBIE, FTeHOMHbIE. CIIOHTaHHbIE
U MHAYLUPOBAaHHBIE MyTalUU. fIepHble U LUTOIUIa3MaTuyeckue Myranuu. ComaTuyeckue U MojoBble
Myrauuu. IlpuyuHBl BO3HMKHOBEHUS MyTauuid. MyTareHbl M UX BIUSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTU MYTAllMOHHOTO Ipoliecca. 3aKOH TOMOJIOTMYECKUX PsJIOB B HAcleACTBEHHOMN
n3menunBocty (H.U. BaBunoB). BHesnepHas ©3MEHUMBOCTh M HACIEACTBEHHOCTb.

Onucenemuka U SNULEHOMUKA, POTb  DNUSEHEMUYECKUX (DAKmopos 6 HACIe008aHUUu U
USBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOE V) OP2AHUZMOS.

JdeMoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuer u  cxembl: «Buagsl  u3MmeHuuBocTH», «Moau@UKaMOHHAs  W3MEHYUBOCTDHY,
«KomOnHaTHBHAasT W3MEHYHMBOCTHY, «Meio3», «OmrogoTBopenuey», «leHernyeckue 3a00IeBaHUS
4yenoBeKay, «Buasl MmyTamuiny.

O6opynoBaHue: JKHBble U repOapHble SK3EMIUIAPbl KOMHATHBIX PAcTeHHM, pPUCYHKH
(dboTorpadun) >KUBOTHBIX C Pa3IMUYHBIMU BUJAMU U3MEHYUBOCTH.

JladopaTopHas pa6ora «VccriemoBanne 3aKOHOMEPHOCTEH MOAU(PUKAIIMOHHONW M3MEHYHUBOCTH.
[TocTpoeHnne BapHalMOHHOTO PsiAa U BAPUALIMOHHON KPUBOM».

IIpakTHyeckasi padora «Mytamuu y 1po30¢huibsl (Ha TOTOBBIX MUKpPOIIpENaparax)y.

Tema 14. I'eHeTHKA YeJi0BeKa

Kapuotun yenoBexka. MexayHapoaHass mporpaMMa HMCCIIEIOBaHUSA T'€HOMa 4YesoBeka. MeTobl
M3YYEHUS TeHETUKH 4YeJOBeKa: 'eHEaJOTrn4YecKuil, OJU3HEOBBINA, IUTOTEHETUUYECKUN, TOMYIALHOHHO-
CTATUCTUYECKUI, MOJIEKYJIIpHO-TeHETHYeCKU. COBPEMEHHOE OINPEAEIEHNE T'€HOTUIIA: TOJTHOTEHOMHOE
CEKBEHHpPOBAHHE, TE€HOTHUIIMPOBaHWE, B TOM uyucie ¢ nomombto [II[P-anammu3a. HacnencTtBeHHbIe
3a0o0sieBaHMs ueloBeKa. ['eHHbIe W XpOMOCOMHbIE 0OJie3HH 4YeloBeka. boiesHu ¢ HaciencTBEHHOM
MPEAPACIIOIOKEHHOCTIO. 3HAYEHWE MEAMIIMHCKOM TE€HETUKH B MPEJOTBPAILCHUH U JICYEHUU
reHeTUYEeCKUX 3a00JeBaHuil yenoBeka. Mennko-reHeTndeckoe KoHCylnbTupoBaHue. CTBOJIOBbIE KIIETKH.
[loHsiTHE «T€HETUYECKOTo Trpy3a». DTHUECKHE ACHEKThl HMCCIEJA0BaHUN B 00NacTH peJaKkTUPOBaHUS
IF€HOMA U CTBOJIOBBIX KIJIETOK.

I'enetnyeckue (akTopbl MOBBIMIEHHOW YYBCTBUTEIBHOCTH 4YellOBEKa K (U3UYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKarlled cpeabl. ['eHeTnueckas mpeapacnoyioKEHHOCTh YEIOBeKa K
MaTOJIOTUSIM.

JdeMoHcTpanun

Tabmumper u  cxembl: «Kapuotun dyenoBeka», «MeTonbl HU3Y4YEHHS TEHETUKU UEIOBEKay,
«['eneTnueckue 3a00€BaHUs YETIOBEKAY.

IIpakTHyeckas padora «CocTaBieHHE U aHATIU3 POJIOCIOBHOM.

Tema 15. Cesiekuusi OpraHu3MoB

JlomecTukanus U cenekuus. 3apoxkaeHue celekuun 1 qoMectukannu. Yuenue H. 1. BaBumosa o
LleHnTpax MpOUCXOKIEHUS U MHOT00Opa3usl KyJabTYPHBIX pacTeHUi. Pojb cenekiuu B co3JaHuU COPTOB
pacteHMid W 1opoxd KMBOTHBIX. CopT, mnopoja, IUTaMM. 3aKOH TOMOJIOTMUECKHX PSIOB B
HacneacTBeHHoU n3meHunBocty H. 1. BaBuiosa, ero 3HaueHue JUist CeleKInOHHOM padoThI.

Mertoab! ceneKMOHHOM paboThl. MIcKycCTBEHHBINH OTOOP: MAcCOBBIM M MHIMBUAYATIbHBINA. JTambl
KOMOMHAIIMOHHON cesieKuuu. VcrplTanue mpou3BOAUTENEeH Mo MOTOMCTBY. OTOOp MO TE€HOTUIY C
MIOMOIIIBIO OLIEHKU (PEHOTHUIA TOTOMCTBA M OTOOP MO TeHOTUITY ¢ omoibio ananuza JJTHK.



HckyccTBeHHBIN MyTareHe3 Kak METOJI CEJICKIIMOHHOM paboThl. PajvaliMOHHBIN U XUMUYECKUN
MyTareHe3 Kak HCTOYHMK MYTallMil y KyJIbTypHBIX (GopMm opranuzMoB. Vcmonp3oBaHUE T€HOMHOTO
penakTUpoBaHUs W MeToa0B pexoMmOuMHaHTHBIX JIHK s momydeHuss MCXOTHOTO MaTepuana Jyis
CEJICKIUU.

[Tomy4yenue monuruioni0B. BHyTpruBHIOBas TrOpuan3anus. bIM3kopoICTBEHHOE CKpeLIMBaHHUE,
wii UHOpuauHT. HepoacTBeHHOE CKpellMBaHUe, WIM ayTOpUAMHT. ['eTepo3uc M ero NpUYHHBL
Hcnons3oBanue rerepo3uca B cenekuud. OtmanéHnas tubpuamsanus. llpeomonenue Oecruroauns
MEXBUJOBBIX THOPUAOB. JIOCTHKEHNS CENEKIIUN PACTEHUN U )KUBOTHBIX. «3€1EHAS peBOIOYULY.

CoxpaHeHHE M U3y4yEHUE T'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUH M UX JUKHUX POJIUYeH
JUIS CO3/IaHUSI HOBBIX COPTOB M T'MOpPUJOB CEJIbCKOXO3SHCTBEHHBIX KYJIBTYp. M3yuenue, coxpanenue u
Ynpaegnenue 2eHemudecKuMuU pecypcamul CelbCKOX03AUCMBEHHbIX U NPOMBICIOBbIX HCUBOMHBIX 8 YENaX
VAVUUWEHUS. CYUWeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, JTUHUL U KPOCCO8, 8 MOM YUCe C NPUMEHeHUeM
COBPEMEHHBIX MEMOO08 HAYYHBIX UCCAEeO08ANHUL, NEPe008bIX UOel U NePCNeKMUBHBIX MEXHON02U.

JdeMoHcTpauuu

[Toptpersr: H. M. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykpauenko, b. JI
Acraypos, H. bopnoyr, /I. K. bensies.

Tabnuis! u cxembl: «LIeHTpBI TPOUCXOXKIEHUS U MHOTOOOPa3Hsl KyJbTYpPHBIX PACTEHUN», «3aKOH
TOMOJIOTUYECKUX PSJOB B HACJIEACTBEHHOM W3MEHUMBOCTW», «MeTtonapl cenekuumn», «OTaanéHHas
rudpuanszanusy, «MyrareHesy.

JlabopaTopHasi padora «l3ydeHue COpPTOB KyJIBTYpPHBIX pPAcCTEHUHM M TOPOJ JOMAIIHUX
YKUBOTHBIX).

JlaGoparopHas padora «/3yueHne METOJ0B CEJIEKIIMU PACTEHHIN.

IIpakTHyeckas padora «[IpuBHBKa pacTeHUIN».

Ikcekypenust «OCHOBHBIE METOJbl M JOCTHIKEHHSI CEJIeKIUU PACTeHUH U JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYIO (epMy, COPTOMCHBITATENbHBIA Y4YacCTOK, B TEIJIMYHOE
XO035IICTBO, B 1a00OPaTOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. buorexHo0rust 1 CHHTETHYECKAs OMOJI0T U

OObeKThl, HCMONb3yeMble B OHOTEXHOJOTMH, — KJIETOYHbIE M TKaHEBbIE KYIbTYpHI,
MUKpPOOPIraHU3Mbl, MX XapaKTepucTuka. TpaaunnoHHas OMOTEXHOJIOTHsA: XJeOoledeHue, MOoJydeHHe
KHCIIOMOJIOYHBIX MPOJYKTOB, BUHOJIETIHE. MuxkpoOuosiornyeckuit CUHTE3. OObeKThI

MHKPOOHOJIOrHYECKUX TexHOoJIOoTui. [Ipon3BoACTBO O€Ka, aMUHOKHUCIOT ¥ BATAMUHOB.

Co3gaHue TEXHOJIOTMA M MHCTPYMEHTOB IIEJICHAIIPaBICHHOTO M3MEHEHUS M KOHCTPYHPOBAHUS
F€HOMOB C LIEJIbIO MOJYYeHUS OPraHu3MOB M HMX KOMIIOHEHTOB, COJAEp’KAIlMX HE BCTPEHAIOLIHUECS B
MPUPOJIe OMOCHHTETUYECKHE MTYTH.

Knerounass wumxeHepus. MeToabl KyJbTypbl KJIETOK W TKaHEWM pPacTEHUM U IKUBOTHBIX.
Kpuobanku. Comarnueckass THOpUIU3AIMS U COMAaTUUECKUH dMOproreHes. Vcmnonp3oBaHue ramion10B
B CEJEKUMM pacTeHui. [lonyuenue MoHOKIOHANbHLIX anmumen. Hcnonv3osanue MOHOKIOHANbHBIX U
NOIUKIIOHANbHBIX — aHmumen 6 Mmeoduyune. VICKyCCTBEHHOE OIUIOJIOTBOpEHHE. PeKoHCTpyKIus
SIMIEKJIETOK M KJIOHUPOBaHWE >KMBOTHBIX. MeTOoa TpaHCIUIAHTAMK SACp KIETOK. TexHonocuu
0300p0GIIeHUsl, KVIbMUBUPOBAHUSL U  MUKPOKIOHANbHO20 —PA3ZMHONCEHUS  CeNbCKOXO3AUCBEHHbIX
KYIbmyp.

XpoMOCOMHAsi U TeHHas WHKeHepus. VICKyCcCTBEHHBIM CHUHTE3 I'€Ha M KOHCTPYHPOBAHUE
pexomOunantHbeix JIHK. Cozoanue mpanceennvix opeanusmos. JIOCTHXKEHHS W TEPCHEKTUBBI
XPOMOCOMHOM Y T€HHOM MH)KEHEPUU. DKOJIOTHUECKUE U ITUYECKUE TPOOIEeMbl TeHHON MH)KEHEPHH.

Menuuunckue OuotexHonoruu. IloctrenomHas mudpoBas wmeaununa. [ILP-auarHoctuka.
MeTaboOMHBIN aHANNU3, TEHOIICHTPUYECKHI aHAIM3 MPOTEOMa YeJOBEeKa IS OIEHKU COCTOSHUSI €ro
310poBbs. lcrnonb3oBaHUE CTBOJNOBBIX KieTOK. TapreTHass Tepamust paka. 3D-OmoumxeHepus mmis
pa3paboTku (pyHIaMEHTAIBHBIX OCHOB MEIUIIMHCKHX TEXHOJOTHH, CO3JaHUS KOMIUIEKCHBIX TKaHEeH
COUETaHMEM TEXHOJIOTUNA TpEXMEPHOrOo OuompuHTHUHTa © ckadOJIUHTA JUIsl pElIeHUs 3aaad
MEPCOHATU3UPOBAHHON MEIUIIUHBI.



Co3naHue BEKTOPHBIX BAakKIMH C IEJIbI0 OOecreyeHuss KOMOMHUPOBAHHOM 3aIllMTBI  OT
Bo30yauteneit OPBU, ycraHOBieHHE MOJEKYISPHBIX MeXaHW3MOB (QyHkuuoHupoBanus PHK-
COJIepKAIUX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OIMAacHbIe 3a00J€BaHMsI YETIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabmuuer u cxemsl: «lcmonp30BaHue MHKPOOPraHM3MOB B IPOMBIIICHHOM IPOM3BOJICTBEY,
«Kinerounas nHxeHepus», «I eHHast HUHKCHEPUIY.

JlaGopaTopHasi padora «/3ydeHre 00bEKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «llosyueHrne MOJOUYHOKHUCIIBIX IPOTYKTOBY.

Ikcekypenst «buoTexHONOrMs — BaxHeHIIas NPOU3BOJUTENbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xkneHue U pa3BUTHE IBOJTIOIHOHHBIX MPeACTABJIEHUI B OMOJIOTHH

OpomonmonHas teopust Y. JlapBuna. [lpeanochbuiku BO3HMKHOBEHMs AapBuHU3MA. Ku3Hb U
Hay4dHas nearenbHocTh Y. /{apBuHa.

JBukymue cuibl 3Botonuu BUIOB mo Y. JlapBuHYy (BbICOKAass MHTEHCHUBHOCTb Pa3MHOXKEHHS
OpraHM3MOB, HAacJ€JCTBEHHAas HW3MEHYMBOCTb, Oopb0a 3a CYIIECTBOBaHHME, €CTECTBEHHBIH W
HCKYCCTBEHHBIN OTOOD).

Odopmnenune cuntetnueckoi teopun sBoiounu (CTDI). HelTpanbHas Teopus 3BOJIOLUU.
CoBpemeHHasi 3BOJIIOLIMOHHAsT OHOJOrUs. 3HAYEHHE OSBOJIIOLUMOHHOW Teopud B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUDA.

JdeMoHcTpauuu

[Toptpetsi: Apucrotens, K. JIlunnet, XK. b. Jlamapk, 9. XK. Cent-Unep, XK. Kroswe, Y. lapsun, C.
C. Yersepukos, U. U. llImaneraysen, /. Xonnein, /. K. benses.

Tabmuupl u cxembl: «Crucrema xuBoit nmpuposl (mo K. Jlunuer)y, «JlecTHUIIa KUBBIX CYIIECTB
(mo Jlamapky)», «Mexanusm GOPMHUPOBAHHS TPUCIIOCOONICHUA y pAcTeHUH M JKUBOTHBIX (T10
Jlamapky)», «Kapra-cxema mapmpyra nyremectsust U. Jlapsuna», «Haxonku Y. JlapBunay, «Dopmbr
00peOBI 3a cymiecTBoBaHue», «llopoapl romybeit», «MHOTOOOpa3ue KymbTypHBIX (OPM KaIyCThI»,
«ITopoapl momamnrHUX >KHUBOTHBIX», «Cxema oOpa3zoBanms HOBBIX BUAOB (1o Y. JlapBuny)», «Cxema
COOTHOUIIEHUSl JBMXKYIIMX CHJI 3BOJIOUUM», «OCHOBHBIE TIOJOKEHHMS CHUHTETHUYECKOW TEOpUU
3BOJIIOLIMY.

Tema 2. MUKpo3BOJIIOIMS U €€ pe3yJabTaThbl

[lonmynAumss kak »d>JaeMeHTapHas eauHuna HBoiatouud. COBpEMEHHBIE METOJbl  OLEHKH
TEHEeTUYECKOTO pa3HooOpa3us W CTPYKTypbl mnonyisuuil. l3MeHnenue reHodoHIa NOMyNIALUU Kak
AJIEMEHTapPHOE YBOJIIONMOHHOE SBJICHUE. 3aKOH reHeTndeckoro paBHoBecus [x. Xapmau, B. BaitnOepra.

DOnemeHTapHble  (PakTOpbl  (ABWXKYIIME  CHUJIBI)  JBOJIOUMU. MYyTalMOHHBIA  TpoIliecc.
KoMOunaTtuBHas u3MeHUYMBOCTH. J[peil) reHoB — ciyuaiiHble HEHANpaBJICHHbIE W3MEHEHHUS YacTOT
annened B momynasuusax. OQPQexT ocHoBaTend. Iggexm Oymuiiounoco 2opaviuwika. CHudiceHue
2EHeMUYecKko20 pasnoobpazus: npudunvl u cieocmeus. Illposisnenue sppexma Opetigha eenos 6
oonbuwux U manrelx  nonyaayusax.  Mwurpauuu.  M3omaunus  momynasuuii:  reorpaduveckast
(mpocTpaHCcTBeHHAas ), OMOJIOrHUecKast (PenpoayKTUBHAS).

EcrectBennslii oT100p — Hampasisomuil ¢gakrop sBomonuud. PopMbl €CTECTBEHHOTO OTOOpA:
JBIDKYLIUH, CTaOMIIN3UPYIOIINH, pa3pbiBatoi (qu3pynTuBHbIN). [lomgoBoit oT6op. BozHukHOBEHUE 1
IBOJIIOLIMS COLIUAJIBHOTO ITOBEJEHUS )KUBOTHBIX.

[IpucnocoOaeHHOCTh  OPraHU3MOB — KaK  pe3ylbTaT  MUKPOIBOJIIOLMH.  Bo3HUKHOBEHHE
npucnocobaeHnii 'y opranu3MoB. Apomopdo3sl U uauoanantanuu. [IpuMepsl mpucnocoOneHuit y
OpPraHU3MOB: MOp(OJIOrHYEecKue, ¢bu3noIOrNUecKue, OnoXuMHUYECKUeE, MIOBE/IEHYECKHUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIECHHOCTH OPraHU3MOB.



Bun, ero kputepun u ctpykrypa. BunooOpazoBanue Kak pe3yiabTaT MUKpO3Boonnu. V3omsius
— KJII0YeBOW ¢akTtop BuUAoOoOpazoBaHus. [lyTm M cmocoObl BHI00OpA30BaHUsS: aJUIONATPUUYECKOE
(reorpaduueckoe),  CUMIATPUYECKOE  (DKOJIOTMUYECKOE),  «MTHOBEHHOE»  (MOJUIUIOWAN3AIHS,
ruOpuau3ans). JIuTenbHOCTh YBOTIOIMOHHBIX POIECCOB.

Mexanu3msbl (GOpMUPOBAHUS OUOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOIIMOHHON OMOJIOTHH B pa3pab0TKEe HAYYHBIX METOJIOB COXpaHEHHsI OMOPa3HOOOpasHsl.
MuKkpo3BOIIOIMS U KOIBOJIIOLUS TAPA3UTOB U UX X035€B. MexaHu3Mbl (GOpMUPOBAHMS YCTOMYMBOCTHU K
AHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdeMoHcTpanuu

[Hoptpetsi: C. C. YerBepukos, 2. Maiip.

Tabmuuer m cxemsl: «MyTanMoOHHasE W3MEHYHMBOCTBY», «llomymsnuoHHas CTPYKTypa BHIa»,
«CxeMa nposiBieHHUs 3akoHa Xapau—BaitnOepray, «JIBuxKyiiue cuiibl 3BONIOLMUN», «IKOJOTHYECKaAs
W30S TOMYJSIUKM ceBaHCKOU Qopenny, «l'eorpadguueckas M30JALMS JTUCTBEHHUIIBI CUOUPCKON U
JUCTBEHHUIBI JTAypCKoi», «llomynsiroHHbBIe BOJHBI YHCICHHOCTH XHUIIHHUKOB M JKepTB», «Cxema
NEUCTBUSL €CTECTBEHHOIOo 0TOopa», «®Popmbl OOppOBbI 3a cymiecTBoBaHHMe», «MHIycTpHalbHbIN
METaHU3M, «OKuBbie HCKOTIaeMBbIE», «[TokpoBuTENHCTBEHHAS OKpacka KUBOTHBIXY,
«[Ipenynpexnaromas Okpacka >KMBOTHBIX», «®Pusnonoruueckue aganrauun», «lIpucrnocobieHHOCTH
OpraHu3MOB M €€ OTHOCUTENbHOCTHY, «Kpurepuu Buma», «Bunpl-nBoliHukm», «CTpyKkTypa BUAa B
npupose», «CrnocoOsl BumooOpa3zoBanus», «leorpaduueckoe BHIO0Opa3oBaHWe TPEX BHJIOB
JaHAbIIIeH», «DKOJIOTMYECKOe BHJ000pa3oBaHuE BHJIOB CUHUIY, «llomumionasl pacTeHHi»,
«KanycTHo-peneuHbli THOpUID.

Ob6opynoBanue: repbapuy pacTeHHH, KOJJIEKIMHM HACEKOMBIX, uydella NOTHI[ U 3Bepel ¢
MpUMepaMu Pa3IMYHBIX MPUCHOCOOJICHNH, Yyyena NTHIl U 3Bepel pa3HbIX BUAOB, TepOapuu pacTeHuit
OJM3KUX BUJOB, 00pa30BaBLINXCS Pa3IMUHBIMU CIIOCOOAMH.

JladopaTopHas pa6ora «BrisiBIeHNE N3MEHUYMBOCTH Y 0COOCH OTHOTO BUAY.

JladbopaTtopnas  pab6ora  «lIpucmocoOneHuss  OpraHu3MOB M HX  OTHOCHTEIIbHAS
11eTIECO00Pa3HOCTHY.

JladopaTopHas pa6ora «CpaBHEHHE BUJIOB TT0 MOP(OTIOTHUECKOMY KPUTEPHUION.

Tema 3. MakposBoJionus U eé pe3yabTaThbl

MeTtonpl u3ydeHUsT MakpodsBoOIMH. [lameoHTONOrHMYecKne METOAbl W3YYEHHS HBOJIIOLMH.
[Tepexonubie popmbl U GUIOTEHETUYECKUE PSJIBI OPTraHU3MOB.

buoreorpaduueckue meroapl uzydeHus spoitonuu. CpaBHeHue ¢Guiopbl U (ayHbl MAaTepUKOB U
octpoBoB. buoreorpadpuyeckue odnactu 3emian. Bunpl-sHIEMUKY U PETUKTHL.

DOMOpHUOJIOTHYECKHE U CPaBHUTEIBHO-MOP(HOJIIOTUYECKHE METOJbl M3Y4YEHHS DBOJIOLHUU.
'enernyeckue MeXaHU3Mbl SBOJIOIMM OHTOI€HE3a W TOSABJIEHUS OSBOJIOIHUOHHBIX HOBILIECTB.
['omonornunbple ¥ aHAJOTHMYHBIE OpraHbl. PynumeHTapHble oOpraHbl M aTaBU3MbBL. MOJIEKYISIpHO-
reHeTUYeCKHue, OMOXUMHUYECKHE U MATeMAaTHUYECKHE METOJbl W3YYEHHUS HBOJIONHMH. | OMOJOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI TOCTPOCHUS (PUIIOTCHETUYECKUX JEPEBbEB.

XPOMOCOMHBIE MYTAIIMH U SBOJIIOLHS TEHOMOB.

OO0mue 3aKOHOMEpPHOCTU (MpaBuia) 3BoJOUUU. [Ipunyun cmewnsvt @yuxkyuti. HeobpaTumocTtsb
ABOJIIONMH. AflanTUBHAs pafuanus. HepaBHOMEpPHOCTh TEMIIOB SBOJIIOLIHH.

JdeMoHcTpanun

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosep, 3. I'ekkens.

Tabmuupel u cxembl: «DUIOTEHETUUYECKUN psAA  JIOMWAAW», «ApPXEONTEpUKC», «3Bepo3yOble
amepel», «Crerouedansy, «Punnoputs», «CeMeHHbIE ManopoTHUKWY», «buoreorpaduyeckue 30HBI
3emmn», «/peii¢p koHTHHEHTOB», «PenukTh», «HauanpHble cTaguM SMOPUOHAIBHOTO PA3BUTHUS
MIO3BOHOYHBIX UBOTHBIX», «['OMOJIOTHYHbBIE U aHAJIOTUYHbIE OpPTraHbl», «PyIUMEHTH», «ATaBU3MBI,
«XpOMOCOMHBIE HabOpbl YeloBeKa W IIMMIaH3e», «[JIaBHBbIE HampaBiieHUs 3BoJOLUN», «OO6mue
3aKOHOMEPHOCTH 3BOJIIOLIUI.



O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYISDKH HCKOMAeMbIX OCTAaTKOB OPraHU3MOB, MYJISDKH
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB U ATABU3MOB, KOJUICKIIUH HACEKOMBIX.

Tema 4. [Ipoucxoxnenue U pa3BuTHe KU3HU HA 3eMJie

HayuHble rumoTe3sl MPOUCXOXKICHUS KU3HU Ha 3emiie. AOuorene3 u nmancnepmus. [JoHaydHbie
MPEACTABJICHUS O 3apOXKJECHUU >KU3HU (KpealoHu3M). ['umore3a MOCTOSHHOTO CamMO3apOKICHUs
XKU3HU U e€ onposepxenue onbitamu @. Penu, JI. Cnannanuany, JI. [lactepa. Ilpoucxoxaenue xu3Hu
¥ acTpOOHOIIOTHSL.

OcHOBHBIE J3Tambl HEOpraHudyeckod HBosonuu. I[lnanerapHasi (TeoJOrHYecKasi) 3BOJIOIUS.
XuMu4deckasi 3BOJIIONMSA. AOMOTEHHBI CHHTE3 OPraHMYeCKHX BemiecTB U3 Heopranumdeckux. OmbiT C.
Mumnepa u I'. IOpu. OO6pazoBanue mnoaumepoB u3 MoHoMepoB. Koamepmathas rumorteza A. .
OnapuHa, runoreza nepBuuyHoro OynboHa JIx. XonpaeiliHa, reHermdeckass rumnoteza [. Mémnepa.
Pu6o3umer (T. Yek) u runotesza «mupa PHK» V. I'mnbepra. DopmupoBanne MeMOpaH U BOSHUKHOBEHHE
MPOTOKJIETKH.

Ucropus 3emau u Metopl €€ uzydenus. Vckomaempie opraHu4eckue ocTaTku. [ eoXpoHoIorus u
e€ Meroapl. OTHOCUTENBHAS U a0COIOTHASI TEOXPOHOJIOTH. [ €0OXpOHOJIOTHYECKasl IIKaIa: 0HBI, 3PbI,
MEPUOJIbI, ATTOXH.

HauanpHbie 5Tambl opraHWyeckod »HBOMIONUHU. [losiBIeHHME W DBOJIOIUS TEPBBIX KIETOK.
OBodronus Merabonms3Ma. Bo3HukHoBeHuE nepBbIx 3kocucTeM. CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKH
Kak aHaJIor TepBbIX Ha 3emutie coodmiecTB. CTpoMaTouThl. [IpoKaprOTHI U SyKapHOTHI.

[Ipoucxoxnenne »sykapuoT (cuMmOuoreHes). OBOJIOLUMOHHOE TPOUCXOKJICHHE BHUPYCOB.
[TpoucxoxaeHne MHOTOKJIETOUYHBIX OPraHU3MOB. BO3HMKHOBEHHWE OCHOBHBIX T'PYIIT MHOTOKJIETOYHBIX
OpraHU3MOB.

OcHOBHBIE ATambl 3BOJIOLUUU BbICIIUX pacTeHHid. OcHOBHbIE apomMop¢o3bl pacTeHuil. Bbrxon
pactenuil Ha cymry. [losiBieHue copoBBIX pacTEHHIl U 3aBO€BaHHE MMM CylH. CEeMEHHbIE PacTEHUS.
[IpoucxoxaeHrne HBETKOBBIX PACTEHHIA.

OcHOBHBIE 3Tambl ABOJIOLMU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(]o3bl KUBOTHBIX. BeHackas
(dayna. KemOpuiickuii B3pbIB — MMOSBJIICHHE COBPEMEHHBIX THTOB. [IepBbie XOpmoBbIe )KUBOTHBIC. KHU3HB
B BOJE. OBOJIONMSA TMO3BOHOYHBIX. [Ipoumcxoxknenne amduobuii u pentunumit. [Ipoucxosxnenue
miekonuraomux u nrtul. IlpuHoun kimoueBoro apomopdoza. OcBoeHue OECO3BOHOUYHBIMH U
[T03BOHOYHBIMH KMBOTHBIMH CYIIU.

Pa3zputre xu3HM Ha 3emiie MO 3paM W MEPUOJAM: apXxeil, MPOTEpPO30H, MaAIe030i, Me3030i,
KaiiHO30HM. OOmas xapakTepuCTHKa KiIMMaTra M TeoJIoTUYecKuX mnpoiieccoB. I[losiBiaeHne u pacuBeT
XapaKTEepPHBIX OPTaHU3MOB. YTJeoOpa3oBaHUE: €ro YCIOBUS U BIMSHUE Ha Fa30BbIi COCTaB aTMOCHEPHI.

MaccoBble BBIMUPAHUS — SKOJIOTUYECKUE KPU3HUCHI MPONUIOTo. [IpuuuHbl 1 clieACTBUSI MaCCOBBIX
BbIMUpaHUi. COBpPEMEHHBIN SKOJOTUYECKHH KpU3HUC, ero ocoOeHHocTH. [Ipobimema coxpaHeHUs
OropazHooOpa3us Ha 3emle.

CoBpemeHHass cucTemMa opraHudeckoro wmupa. [IpuHIMIBI KiIacCUpUKAUU OpPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpanun

[Toptpersr: ®@. Pemu, JI. Cnamnannanu, JI. ITactep, M. . MeunukoB, A. U. Onapun, [[x.
Xonpeiin, I'. Ménnep, C. Muinep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita @. Pemu», «Cxema ombita JI. Ilactepa mo usyueHuro
caMo3apokJeHus ku3Hu», «Cxema omnbita C. Mwumepa, I'. HOpwu», «Drtanbl HeopraHuyeckon
3BOJIIOLUNY, «I'eoxpoHosornueckas mkania», «HavanbHble 3Tanbl OpraHM4eckoil »Bosronuny, «Cxema
oOpa3oBaHUs dyKapuoOT MyTEM cuMOuoreHesza», «Cucrema >KUBOW TpuUponbl», «CTpoeHHE BUPYCay,
«Apomop¢o3sl  pacteHuit», «PuHHOPUTBH), «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE
BoJIOpocHny, «Mxu», «l[lanopoTHukny, «l'onocemMeHHble pacTeHus», «Opraibl IBETKOBBIX PACTEHUII,
«CxeMa  pa3BUTHsS  JKMBOTHOTO  MHpa»,  «ApoMopdosbl  KUBOTHBIX»,  «[Ipocreiimmey,
«Kumeynononoctusie», «l[lmockue depBu», «UneHuctonorue», «PvIOB», «3eMHOBOTHBIEY,
«IIpecmpikaromuecsy», «lItuupy», «Mnekonuraromue», «Pa3BuTue KU3HM B apXeUCKOW dpey,



«Pa3BuTHE KU3HU B IPOTEPO30MCKOMU 3pen, «Pa3BUTHE )KU3HU B NTAJIEO30UCKOM dpe», «Pa3BuUTHE KU3HU
B M€3030MCKOM 3pe», «Pa3BuTHe )XU3HU B KallHO30MCKON 3pe», «CoBpeMeHHasi CUCTEMa OPraHuYeCKOro
MUpay.

Ob6opynoBanue: repOapuu PaCTEHUH PA3TUYHBIX OTHEIOB, KOJUJICKIUM HACEKOMBIX, BJIAXKHBIC
IpenapaTshl JKUBOTHBIX, PAKOBMHBI MOJUIFOCKOB, KOJUIEKLUU WIJIOKOXKMX, CKEJIEThl IO3BOHOYHBIX
KUBOTHBIX, 4ydesla NTULl U 3BEped, KOJUIEKUUU OKAaMEHEJIOCTEH, IOJIE3HBIX HMCKOINAEMBIX, MYJISKHU
OpraHMYECKHUX OCTATKOB OPraHHU3MOB.

Bupryaiabnas Jaboparopnas padora «MojenupoBanue onbiToB Musuiepa—tOpu 1o usydeHuro
aOMOTEHHOT0 CHHTE3a OPraHMYECKUX COCAMHEHUI B IEPBUYHON aTMocheper.

JlabopaTopHas pa6ora «/3ydeHue u orrMcanne UCKOMAEMbIX OCTaTKOB JPEBHUX OPTaHU3MOBY.

IIpakTuyeckas padora «/3ydeHne ocoOEHHOCTEH CTPOCHUS PACTECHUN PA3HBIX OTAEIIOBY.

IIpakTnueckas padora «/3yueHue ocoOEHHOCTEN CTPOCHUSI TO3BOHOYHBIX KMBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTpONOJI0TUU. MeTOo/1bI aHTPOIIOJIOTUH.

CraHOBJI€eHHE TPEJCTaBICHUA O MPOUCXOXKJEHUU ueloBeKa. PeaurnosHele BO33peHUS.
CoBpeMeHHbIE HAyYHbIE TEOPHUH.

CxoacTBO uenoBeKa € KUBOTHBIMU. CHCTeMaTHUYECKOE MOJIoKEeHHE denoBeka. CBUIETEIbCTBA
CXOJICTBA YEJIOBEKA C KUBOTHBIMHU: CPABHUTEIHLHO-MOP(OJIOrHUecKre, SMOprooruueckue, Gprusnonoro-
ouoxumuueckue, nopeaeHuyeckue. OTINYMS 4elnoBeKa OT >KMBOTHBIX. [IpsMoOXokIeHue U KOMILUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOrO MO3ra U BTOPOIl CUTHAJIbHOM CHCTEMBI.

JBuxymue cuibl (QakTophl) aHTpoNoreHe3a: Ouojormyeckue, couuanbHble. COOTHOILIEHUE
OMOJIOTUYECKHX U COIMATBHBIX (DaKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CcTauM aHTpororeHesa. PaHHue yenoBekooOpa3Hble 00€3bsHBI (MPOKOHCYIBI) U
paHHUE MOHTH/IBI — OOIIME MPEAKH YeT0BEKOOOPa3HbIX 00€3bsH U JIt0/Iel. ABCTPATIONUTEKN — ABYHOTHE
npeaku moae. YenoBek ymenblil, mepBble U3rOTOBJICHUS OpYAUN Tpyaa. YemoBek MpSMOXOISIINN 1
MEepBBIA  BBIXOJA JIOACH 3a mpeaensl Adpuku. YenoBek reimenbOeprckuii — OO MPemIoK
HEAHJCPTAIbCKOTO YEJIOBEKAa M YeJIOBEKa pa3yMHOro. YenoBeK HEaHAECPTANbCKUUA KakK BHJ JIIOJEH
XOJIOAHOTO KiauMara. YenoBeK pa3syMHBI COBPEMEHHOIO THIIA, JEHUCOBCKHMI 4YEIOBEK, OCBOCHUE
KOHTHMHEHTOB 3a npenenamu Adpuku. [laneoreneruka u najieoreHOMHKA.

DOBOJIIOIMST  COBPEMEHHOTO 4eJloBeKa. ECTeCTBEHHBI OTOOpP B TOMYISIIIUSAX YEIOBEKa.
Myranuonnsiii nporecc u noiaumopdusm. IlonmynsuunoHHbIE BOJHBIL, Jpeiid TeHOB, MuUrpauus u
«3(hdexT ocHOBaTENA» B MOMYJISAUIX COBPEMEHHOT'O YEJIOBEKA.

UYenoseueckue pacol. [lonstue o pace. bonbiine pacel: eBporeouanas (eBpasuiickas), aBcTpaio-
HerpouaHas (9KBaTopHUajabHas), MOHIOJOUHAs (a3uaTCKO-aMepuKaHCKas). BpeMs u myTu pacceneHus
yelnoBeka no IiaHeTe. EauHCTBO dYenoBeueckux pac. HaydHas HeCOCTOSTENBHOCTh pacusMa.
[IpucnocobaeHHOCTh YeloBeKa K pa3HbIM YCIOBUSM OKpYyXkaroliei cpeapl. BiusHue reorpaduueckoit
cpensl U apeiida reHoB Ha MOPGOJIOTHIO U (PU3HOJIOTHIO YeTOBEKa.

MeXIMCIUTUTMHAPHBIE METObI B (PM3MUECKOM (OMOIOrHYECcKOil) aHTPOTIOIOT K. DBOIIOLIUMOHHAS
AQHTPOMOJIOTHA W NAJCOAHTPONOJOTHs YEeNOBEUYECKHX NOoNyasuuid. buoconuanbHble HCClIEIOBaHUS
MIPUPO/IbI YeoBeka. MccnenoBanue K03BOIIOUN OMOJIOTUYECKOTO U COIIMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanun

IToptpetsr: Y. Jlapun, JI. JIukn, A. d. Poruackuii, M. M. I'epacumos.

Tabmuuer u  cxembl:  «MeToasl  aHTpomosiorum»,  «['OJOBHOM  MO3r  YeloBeKay,
«YenosekooOpa3Hble 00e3bsHbI, «CKeNeT YeloBeKa U CKeJET MMMITaH3e», «PyanMeHThl U aTaBU3MBbI»,
«/IBmKyliue cuibl aHTPONIOTEHE3a», «IBOJIOLMOHHOE JPEBO YEJIOBEKA», «ABCTpalIONUTEK», «HenoBek
yMenbliny, «HenoBek npsaMoxoaauuiny, «Jleancosckuii uenoBexk» «Heanaepranbub», «KpoMaHbOHILIBI,
«IIpenku uenoBeka», «ITambl BOJIOLMH YEJIOBEKay», «Packl uenoBekay.

OO6opynoBaHue: MyISDKHM OKaMEHEJIOCTeH, MpeaIMeTOB MaTepHajbHOM KyIbTYpbl MPEIKOB
yenoBeka, pernponaykuuu (dororpaduu) KapTUH ¢ MHUGPOJOTUYECKUMU U OHONEHCKUMH CHOKETaMHu
MIPOUCXOXKICHUS YeJoBeKa, (oTorpaduu HaXoJIOK MCKOMAeMbIX OCTATKOB YEJIOBEKa, CKEJIeT YeJIOBEKa,



MOJIeNIb Yeperna 4YeoBeKa M Yepera MIMMIAaH3€, MOJIENb KUCTH YEJIOBeKa M KHCTH IIMMIAH3€, MOJIEIH
TOpca IMPEJKOB YEIOBEKA.

JlaGopatopHas padora «/3yueHne oCOOCHHOCTEH CTPOEHHUS CKelleTa 4YelOBEeKa, CBA3aHHBIX C
MPSIMOXOKICHUEM).

IIpakTnuyeckas padora «/3ydeHne SKOJIOTHUSCKUX ATANTAIHIA YEITOBEKAY.

Tema 6. JKkojiorusi — HaAyKa 0 B3aMMOOTHOILIEHHAX OPraHU3MOB M HAJAOPraHU3MEHHBIX
CHCTEM C OKpY Karolei cpenoi

3aposkieHne U pa3BuTHE 3KoJioruu B Tpynax A. I'ymGomsara, K. @. Pymee, H. A. CeBepriosa, 3.
I'exkens, A. Tencnu, B. H. CykxauéBa. Paznensl u 3amaun skosioruu. CBsA3b 3KOJOTHM C JIPYTHMMHU
HayKaMH.

Metonpl skonoruu. [loneBble HaOMOAEHMS. OKCHEPUMEHTHl B 3KOJOTMM: MPUPOAHBIE U
nabopatopuble. MojenupoBaHue B JKOJIOTHHA. MOHHTOPHUHI OKpYKAIOIIEH Cpenbl: JIOKaJbHBIH,
pEruoHANIbHBIN U TJI00ATBHBIH.

3HaueHue HKOJIOTMUECKUX 3HAHUM JJIs 4eloBeKa. DKOJOTMYeCKOe€ MHPOBO33PEHHE KAaK OCHOBA
CBSI3€M YenoBeuecTBa C MNpUpPOAO. DOPMUPOBAHHE SKOJIOTMYECKOW KYJIbTYPhl U OSKOJOTMYECKOU
IPaMOTHOCTH HACEJICHUSI.

JdeMoHcTpauuu

[Toptpetsl: A. I'ymGonbar, K. @. Pynbe, H. A. Cesepuos, O. I'ekkenb, A. Tenciu, B. H.
Cykaués.

Tabmuubr u cxembl: «Pa3genbr sxonorum», «Metombl 3KojoTHm», «CXeMa MOHHUTOPHHTA
OKpYKarOILIEH Cpesibl».

JlaGoparopHas padora «/3yueHne MeTOJ0B HKOJIOTHUYECKUX UCCIETOBAHUIN.

Tema 7. Opranusmsl U cpeaa oOMTaAHUSA

DxoJyiorndeckre (HakToOpbl W 3aKOHOMEPHOCTH WX AecTBUA. Kiaccudukarus SKOJOTHYECKUX
(dakTopoB: abuoTHyeckue, OMOTHYECKHE, aHTpormoreHHeie. OOmMe 3aKOHOMEPHOCTH JEHCTBUSA
skojornueckux (aktopos. IIpaBwio muammyma (K. Hmpenrens, 0. JIubux). TomepaHTHOCTB.
OBpHOUOHTHBIC M CTCHOOMOHTHBIC OPTaHU3MBI.

AbGuotndeckue (aktopbl. CBeT Kak dKojormdeckuid (aktop. JleiicTBHE pa3HBIX YYacTKOB
COJIHEYHOTO CIIEKTpa Ha OPTaHU3Mbl. JKOJOTHYECKHUE IPYIIbl PACTEHUM U )KUBOTHBIX MO OTHOLIECHUIO K
ceery. CurnanpHas poib cBeta. Dotonepuoausm.

Temnepatypa kak skojorudeckuii ¢axrtop. JlelicTBue Temmeparyppl Ha OpraHU3MBI.
[o¥ikunoTepMHbIE 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPraHU3MBI.

Brnaxnocth kak sxosiorndyeckuil dakrop. [Ipucnocobnenust pacTeHU K MOIAEpKAHUIO BOJIHOTO
O6ananca. Kiaccudukanus pacreHuid 1Mo OTHOHIEHHIO K Boje. llpucrnocoGiieHuss KUBOTHBIX K
M3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHusi OpPraHU3MOB: BOJHAs, HA3eMHO-BO3YIIHAs, TOYBEHHAs, TJIyOMHHAs
MOANOYBEHHAs, BHyTpuOpraHuaMeHHas. DU3HKO-XUMUYECKHE OCOOEHHOCTH cpel  oOuTaHus
opranu3moB. [Ipucnoco0iaeHust OpraHu3MoB K KHU3HU B Pa3HBIX CpPeliax.

buonoruueckue putmbl. BHemHue u BHyTpeHHUE pPUTMBI. CyTOYHBIE M TOAMYHBIE PUTMBI.
[Iprcnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUHN JKU3HH.

XKuznennsie popmbl opranuzmMoB. [lonatue o xxuzHeHHo# dopme. XKuzHeHHbIE HOPMBI pACTCHHI:
JiepeBbsi, KyCTapHUKH, KYCTapHHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHHE TpaBbl. JKu3HeHHBIE (DOPMBI
KUBOTHBIX: TUAPOOHUOHTHI, T€OOUOHTHI, a3pOOHOHTEI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckue ¢akropbl. Bumpl OMOTHUECKHUX B3aMMOJCHCTBHI: KOHKYPEHIIUS, XHUIIHUYECTBO,
cum6Ouo3 u ero ¢opmbl. [lapazutusm, koomepaius, MyTyalau3M, KOMMEHCaIH3M (KBapTUPAHTCTBO,
HaxJeOHnuecTBo). HeTpodudeckue B3ammoneiicTBus (Tomuyeckue, Gopuyeckue, (adpuueckue).
3HaueHne OHMOTHYECKMX B3aUMOJEHCTBUIN Ui CYIIECTBOBAHUS OPraHU3MOB B cpele OOWUTaHUS.
[TpyHIMT KOHKYPEHTHOTO UCKITIOUYEHHS.

JdeMoHcTpanuu



Tabmuier 1 cxeMbl: «JKkoJorudeckue (HakTopbl», «CBETOBON CIEKTPY, « IKOJIOTUIECCKHE TPYIIITHI
KUBOTHBIX IO OTHOIICHUIO K CBETY», «TEIIOKpPOBHBIE MKUBOTHBIE», «XOJOJIHOKPOBHBIE >KMBOTHBIEY,
«DU3HONOTUYECKHE aJIaNTallii JKUBOTHBIX», «Cpempl oOuTaHUs OpraHuzMoB», «buonormdeckue
putMb», <«KusHennele (opMbel pacTeHuit», <«Ku3HeHHBIE (OPMBI KMBOTHBIX», «IJKOCHCTEMA
HIIMPOKOJIMCTBEHHOIO Jiecay, «IDKOCHUCTEMa XBOWMHOro Jeca», «llemum nutanusy, «XUIIHUYECTBOY,
«[Tapazutuzmy», «Koukypenuus», «Cumomosy, «KommeHcamuzm.

ObopynoBanue: repOapuu pacTeHU M KMBOTHBIX, MPHUCIOCOOJICHHBIX K BJIMSHUIO Pa3IMYHBIX
IKOJIOTHYECKUX (DAKTOPOB, TepOAPUU CBETOIIOOMBBIX, TCHEIIOOMBBIX M TEHEBBIHOCIHMBBIX PACTECHUH,
CBETOJIFOOMBEIC, TCHETIOOMBBIC W TCHEBBIHOCIMBBIC KOMHATHBIC PACTEHHUS, TepOapuy MW KOJUICKIIHH
TEIUTIOIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOHYMBBIX PpACTEHHH, 4ydela MNTUI] M 3Bepeil, repdapuun
pacTeHMIA, OTHOCSIIUXCA K rurpodutam, Kcepodurtam, mMe3o(puTaM, KOMHATHBIC PACTCHUS JTaHHBIX
TPYNI, KOJJICKIIMH KUBOTHBIX, OOMTAIONIMX B Pa3HBIX Cpeaax, repbapuu M KOJUICKIIMU paCTEHUN U
JKUBOTHBIX, OOJIaIalOIUX YEepPTaMHU TMPUCIIOCOOTEHHOCTH K CE30HHBIM W3MEHEHHUSIM YCIIOBHH KU3HH,
repOapuu M KOJUJIEKIIMA PACTEHUN M KUBOTHBIX PA3TMYHBIX KU3HEHHBIX (OPM, KOJUICKIIUU KUBOTHBIX,
YYaCTBYIOIIUX B PA3JTMYHBIX OMOTHYECKUX B3aMMO/IEHCTBUSIX.

JlabopaTopHas pa6ora «BrisiBIeHNE TPUCTIOCOOICHHI OPraHU3MOB K BIIMSIHUIO CBETAY.

JladopaTopHas pa6ora «BpisiBIeHHe TPUCTIOCOOICHHI OPraHU3MOB K BIMSHUIO TEMIIEPATYPhD».

JlabopaTopHas paboTra «AHaATOMHYECKHE OCOOCHHOCTH PACTEHUN W3 PAa3HBIX MECT OOUTAHUSY.

Tema 8. JKko0J10rus1 BUAOB M NOMYJIALMIA

DKOJIOTHYECKHE XapaKTepUCTHKU momyisiuu. [lomymsamus kak Ouosnoruwyeckas cuctema. Porb
HEOHOPOJHOCTU Cpelibl, pu3nueckux OaphepoB W 0COOCHHOCTEH OMOJOTHH BUAOB B (DOPMUPOBAHUHN
MPOCTPAHCTBEHHOW CTPYKTyphl Tomyisiiiuii. OCHOBHBIE TIOKa3aTeNd TMOMYJSIUNA: YHUCIECHHOCTD,
IJIOTHOCTh, BO3pacTHasi M TIOJIOBasi CTPYKTYpPa, POKIAEMOCThb, MPHUPOCT, TEMIT POCTa, CMEPTHOCTH,
MHUT Al

OkoJslornyeckass CTpykTypa mnomyainud. OIleHKa YHCIEHHOCTH Nomyisuuu. J(nHammuka
MOMyJSALMM U €€ peryiasuusa. buoThueckuil moTeHuuan nomnyasauud. MopennpoBaHue AUHAMUKH
nonyasauu. Kpuble pocta unciaeHHOCTH nomynsiuud. KpuBble BbDKMBaHUA. Perynsnus 4ucieHHOCTH
MOMYJSIIUM: pob (PAKTOPOB, 3aBUCAIINX U HE 3aBUCAIIMX OT IJIOTHOCTH. DKOJIOTMYECKUE CTpaTeruu
BuI0B (I- u K-cTpaTerum).

[Tonsatne 00 oKojJorWuUeckoW HumIe BUga. MecTtooOutanue. MHOTOMepHas MOJEIb
skosiornyeckot Humu Jk.M. XartumHcoHna. Pa3smepsl skosjornudeckoidl Huimu. lloTeHuuanbHas u
peann30BaHHAS HUILIH.

Bun xak cucrema nomynsuuid. Apeansl BUAOB. BuAapl M HMX JKU3HEHHBIE CTpaTETrHH.
DKOJIOTMYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTHU MMOBEACHUS W MUIPALMNA KUBOTHBIX. bHOJIOrMYecKne MHBA3UHU UYKEPOIHBIX
BHJIOB.

JdeMoHcTpanun

IToptper: Jdx. Y. XaTunuHCOH.

Tabmuiel U cxembl: «JKOJOTHYECKHE XapaKTepUCTUKH nomymsiuuny», «lIpocTpancTBeHHas
CTPYKTypa momyisinun», «Bo3pactHble nupamuapl nomyisiuny, «CKOpOCTh 3acelieHrs MOBEPXHOCTH
3eMJIu pa3IMYHbIMKM OpraHu3MaMu», «Moaenb 3xonorudecko Humu Jx. M. XarauHcoHay.

O6opynoBanue: repOapuu pacTeHUM, KOJIJICKIIUHU KUBOTHBIX.

JlabopaTopnas padora «I[IpucnocobneHust ceMsiH paCTeHH K pacCeeHUIO.

Tema 9. Iko0J10THA CO00IIECTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buoiienos u ero crpykrypa. CBsizu MeXa1y OpraHu3MaMu B OMOIIEHO3E.

Dkocucrema Kak oTkpbiTast cucreMa (A. J[x. Tencnu). OyHKIIMOHANTBHBIE OIOKU OPraHU3MOB B
AKOCUCTEME: MPOIYIEHThI, KOHCYMEHTHI, pelayleHThl. Tpodudeckue ypoBHH. Tpodudeckue nemnu u
ceTn. Abnotuyeckue O10kH skocucTeM. [1ouBbI U Wbl B 3KOCHCcTeMax. KpyroBopoT BeUIECTB U MOTOK
SHEPTUU B SKOCUCTEME.



OcHoBHBbIE [TOKa3aTeNM 3KocucTeMbl. buomacca u npoaykuus. DKOJOrH4ecKre MUpaMubl YUCel,
Oromacchl U PHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @aykmyayuu. HanpaBneHHble
3aKOHOMEPHBIE CMEHBI COOO0IIECTB — CyKllecCUU. IlepBUUHbIE U BTOPUYHBIE CYKIIECCUU U UX MIPUYMHBI.
AHTpoOTIOTeHHBIE BO3JIeiiCTBUS Ha cykueccun. KimmakcHoe coobuiectBo. bruopaznoobpasue u noiaHoTa
KpyroBOpPOTa BEILLECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHble SKOCUCTEMBI. JKocucmemvl 03€p U pek. IKOCUCmeMbl MOpeli U OKeaHos.
Orocucmemvl myHop, 1eco8, cmeneti, NyCmvlHb.

AHTpOIIOT€HHbIE SKOCHUCTEMBI. Arposkocuctema. Arpo1eHo3. Paznuuus MEKITY
AHTPOTIOTEHHBIMHU U TIPUPOTHBIMU YKOCHCTEMAaMHU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOodskocucteM. [opoxackas ¢mopa u ¢ayna.
CuHaHTpOnUM3anus TopoAckoi (ayHbl. bruonornueckoe M X03HCTBEHHOE 3HAUYEHUE arpOdIKOCHCTEM M
ypOOdIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHMUS OCHOBHBIX B3aHMMOJEHCTBHI OpraHU3MOB B 3KocucTeMax. Posb
KackaoHno2o sggexma u 8u008-30upuramopos (Kiouesvlx 8U008) 8 (YHKYUOHUPOBAHUU IKOCUCTIEM.
[lepeHoc sHepruM U BELIECTB MEXKIY CMEXKHBIMU DJKOCHCTEMaMH. YCTOWYUBOCTH OPraHU3MOB,
MOMYJISIIUM U SKOCUCTEM B YCIIOBHUSAX €CTECTBEHHBIX U aHTPOIOTEHHBIX BO3ACHCTBUM.

Mexanuzmbl 6030elicmsus 3a2psA3HeHUll PA3ZHLIX MUNO08 HA CYOOPSAHUSMEHHOM, OP2AHUSMEHHOM,
NONYNAYUOHHOM U IKOCUCTEMHOM YPOBHAX, OCHOBblL IKOJIO2UHECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
8030eticmaus. MeTo0J10Tusi MOHUTOPUHTA €CTECTBEHHBIX U aHTPOMOT€HHBIX 3KOCHCTEM.

JdeMoHcTpanuu

[Toptper: A. Ix. Tencmu.

Tabmuber u cxembl: «CTpykTypa OuOLEHO3a», «IKOCHUCTEMa IIMPOKOJMCTBEHHOTO JIecay,
«9KOocHCTEMA XBOMHOTIO Jieca», «DyHKIIMOHAIBbHBIE TPYIIIBI OPraHU3MOB B dKocucTeMey, «Kpyrosopor
BEILIECTB B 3Kocucremey, «llemu nutanus (macrOuInHasi, JETpUTHAs)», «IKOJOrMyecKas NUpaMuaa
gucen», «OKoJoruyeckas mnupamMuaa Ouomaccel», «JKOJOrMYeckas MHpaMuia DHEPTUn»,
«ObpazoBanue Oomnorta», «llepBuuHas cykneccus», «BoccraHoBiieHHE Jeca TMOCIE TOXapay,
«DJxocucTeMa o03epa», «ATporeHo3», «KpyroBopoT BelIeCTB M IMOTOK SHEPrUHM B arpoleHO3e»,
«IIpumepsl ypOOIKOCHCTEM.

O6opynoBanue: TepOapuyl pacTCHHM, KOJJIEKIIMA HACEKOMBIX, Uydelia MTHI] U 3BEpeH, repoapun
KYJIBTYPHBIX U JUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJIENIb SKOCHUCTEMBI.

IIpakTHyeckasi padora «3yueHue u onucanue ypoo3KOCHCTEMBIY.

JladopaTopHasi paGora «l/3ydeHue pa3zHOOOpa3Wsi MEJIKHUX TOYBCHHBIX WICHHCTOHOTHX B
Pa3HBIX IKOCUCTEMAX).

IKeKypeusi «OKCKypcUsi B THIUYHBIA OworeornieHo3 (B ayOpaBy, Oepe3HSK, CIbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKypeus «IKCKypCUs B arposKoCUCTeMY (Ha MOJIe WK B TEINIMYHOE X035 CTBO )».

Tema 10. buocdepa — riodanbHas IKocucTeMa

buocdepa — obmeranerapuas 0601049ka 3emiid, T CYIIECTBYET WM CYLIECTBOBANA YKU3Hb.
Pa3Butne npencrasnenuit o 6uochepe B Tpyaax J. 3wocca. Yuenue B. . Bepnaackoro o 6uocdepe.
Ob6nactu 6uocdeps! u e€ cocran. JKuBoe BemecTBo OMocdepsl U ero HyHKIHUH.

3aKOHOMEPHOCTH cyiiecTBoBaHusa Ouochepsl. OcobeHHocTH Ouocdepsl Kak TI0OaNbHON
sKocucTeMsl. JlMHaMuueckoe paBHoBecHe B Omocepe. KpyroBopoTsl BemecTB U OHOTr€OXHMMHUYECKHE
UKIBI (YriiepoJia, a30Ta). PUTMHUHOCTH siBIIeHUH B buocdepe.

3onanbHOCTh Onocepsl. TlonsaTe o 6uome. OcHOBHbIE OMOMBI CYIIM: TyHJApa, XBOWHBIE Jeca,
CMEIIIaHHbIE U HIHPOKOJIMCTBEHHBIE JIeca, CTEMH, CABAHHBI, TyCThIHU, TPOIIMUECKUE JIECa, BHICOKOTOPbSL.
Knumat, pacTUTeNnbHBIN U )KUBOTHBIM MUP OMOMOB CYIIIH.

CrpykTypa U (YHKIHMS KUBBIX CHCTEM, OILIEHKAa UX PECYpPCHOrO MOTeHIHMada u OuochepHbIX
GbyHKIUH.

JdeMoHcTpanuu



[Toptpetsl: B. . Bepnanckuii, 3. 3rocc.

Tabmuuer um cxembl: «l'eocdeprr 3emmm», «Kpyroopor azora B mpuponae», «KpyroBopot
yriaepoaa B npupone», «KpyroBopor kuciopozna B mnpupone», «KpyroBopoT Boibl B INPHUPOJAE»,
«OcHOBHBIE OUOMBI cymny, «Knmumaruaeckue nosica 3emuny, « Tyaapay, «Taiiray, «CMemanHbIN Jecy,
«lupokonucTBeHHbI Jecy, «Ctenby, «CaBanHay, «IlycTeiasay, « Tponuueckuii iecy.

O6opynoBanue: repdapuu pacTeHU Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBek U OKpYykaloumasi cpeaa

DKOJIOTHYECKHE KPU3UCBHl U WX NpuuuHbL. Bo3zneiicTBue uyenoBeka Ha Ouocdepy. 3arps3HeHHe
BO3JyIIHON cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHUEe BOJHOM cpeapl. OxpaHa BOJHBIX PECYpPCOB.
Pa3pymenue nousbl. OxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHue Kiumara.

AHTpPOIIOT€HHOE BO3/EHUCTBHE HA PACTUTENbHBIA U KMBOTHBIM Mup. OXpaHa pacTUTEIBHOTO U
KHUBOTHOTO MHUpa. OCHOBHBIE TPUHIMIEI OXpaHbl mpuponabl. Kpacueie kHuru. Oco0o oxpaHseMbIe
npupoanbie Teppuropun (OOIIT). borannueckue cajpl ¥ 300JI0TMYECKUE TAPKHU.

OcCHOBHBIE NPUHIUIIBI YCTOMYMBOIO pa3BUTHUS UEJIOBEUECTBA M MpHUpojabl. PannoHanbHOE
MIPUPO/IOIOJIL30BAHNE U COXpaHEHHE OMOJIOTHYECKOTo pa3sHooOpasus 3emun. OOume 3aKOHOMEPHOCTH
IJI00ATBHBIX 3KOJOIMYECKUX Kpu3HcOB. OCOOEHHOCTHM COBPEMEHHOTO KpU3HMCAa M €r0 BEpOSITHBIE
MOCJIEICTBUSL.

Pa3BuTHe METOJOB MOHHMTOpHMHIA pPa3BUTHUS ONACHBIX TEXHOTEHHBIX IpoueccoB. Cucmemmubie
uccnedosanus nepexooa K pecypcocoepezarowjeli U KOHKYPeHmocnocobHou snepeemuxe. buonozuueckoe
pasHoobpasue u buopecypcwi. Hayuonanouvie ungopmayuontnvle cucmemsl, obecnevugaroujue 00cmyn
K UHgopmayuu no cocmoanuio omoenvhvix 81008 u dkocucmem. OCHO8bl IKOpeadUIUMayuy IKOCUCmem
U cnocov6os 60pvobL ¢ buonospexcoeHusMU. Pekoncmpykyus Mopckux u Ha3eMHbiX IKOCUCTEM.

JdeMoHcTpanuu

Tabmuupl U cxembl: «3arps3HEHHE aTMOCQeEpb», «3arps3HeHUEe THAPOCPEpb», «3arps3HEHUE
nouBel», «llapaukoBbIil 3ddekr», «Ocobo oxpaHseMble TPUPOIHBIE TeppUTOpUnN», «Moaenu
YIPABISIEMOTO MUAPA».

O6opynoBanue: ¢otorpaduu OXpaHsIEMbIX pacTeHU W KUBOTHBIX KpacHol kHuru Poccuiickoii
Oenepanun, KpacHol KHUTH peruoHa.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUJIACC
Tema KonuuectBo | DnexkTpoHHBIE Pabouas rporpamma
4acoB (mudpoBeie) BOCITUTAHUS
00pa3oBaTesibHbIC
pecypesl
buostorus kak Hayka 1 bubmmnoreka IOK | Coznanue OJaronpUsITHBIX
JKuBbIe CUCTEMBI M UX https://m.edsoo.ru/ | ycnoBui
H3yueHHe 2 7§41c292 a1 mpuoGpeTeHNs
[ ——— 5 Brbnnorexa [IOK | [KOJbHUKaMH OITBITA
_ OCYIIIECTBJICHHS COILMAILHO-
XuMHUUecKasi OpraHu3arus https://m.edsoo.ru/ ;
10 3HAYUMBIX JIEJ:
KIICTKI 1141292 ® OIBIT JIeN,  HampaBJICHHBIX
Crpoenune u pyHKIMH 8 bubmoreka IIOK Ha 3a00Ty O CBOEH CeMBbe,
KJIETKH POIHBIX U OJIM3KHX;
OOMEH BEIIECTB U https://m.edso0.ru/ | e TpymOBOIi OIBIT;
IpEBpaIleHHE SHEPTHHU B 9 7f41c292 ® OIIBIT e,  HaIpaBJICHHBIX
KIJIICTKC Ha I10JIb3Y CBOEMY POIHOMY
HacnencrBennas bubmuoreka LIOK | cemy, cTpaHe B [e/NOM, OIBIT
UHpOPMAIIHS U peaTH3allusl 9 https://m.edsoo.ru/ JeATeTTbHOTO BBIPKEHHS
eé B KJIIeTKe 7f41c292 COOCTBEHHON TpakTaHCKOU
HO3HUIINN;
. bubimoreka [IOK ®  OMBIT MPUPOIOOXPAHHBIX
JKM3HEHHBIH UK KITETKH 6 https://m.edsoo.ru/ | ner;
7f41¢c292 ° ONBIT pa3penIeHus
BO3HHUKAFOIIHX KOH(IMKTHBIX
Crpoenue u GyHKITUN 17 bubmorexa IOK | cpyryanmii B mxone, noma wim Ha
OpraHH3MOB https://m.eds00.ru/ | ynume;
7141c292 ® OITBIT CaMOCTOSITEIIEHOTO
pUOOpETCHMUS HOBBIX 3HaHHH,
Pa3MHOXEHHNE U Pa3BUTHE 8 BI’I6H_H0TeKa LHOK HgOBezI[)eHH;I HayuHbIX
OpraHH3MOB https://m.edsoo.ru/ HCCIIeIOBAHHI,
1f41c292 o OIBIT TPOCKTHOMN
I'eneruka — Hayka o bubmorexa LOK JESTETBHOCTH;
HACJICICTBEHHOCTH U 2 e  ONBIT  W3ydCHWS, 3ALUTHI
W3MEHYMBOCTH OPraHU3MOB "
3aKOHOMEPHOCTH 10 https://m.edso0.ru/ | BoccraHoBiIEHUS KYJIbTYPHOTO
HACJIEICTBEHHOCTH 741¢292 HAacJeaus 4el0BeYeCTBa,  OIBIT
CO3MaHusi  COOCTBEHHBIX
3aKOHOMEPHOCTH 6 Bubnuorexa IIOK IPOU3BEICHHN Ky/IbTYphl, OMbIT
U3MEHYMBOCTH https://m.edsoo.ru/ TBOPYECKOTO CaMOBBIPaYKEHHS;
7f41c292 * OTIBIT BEJICHUS
Bubnuoreka [JOK | 3A0pOBOro 00pasa K13HH U 3a00TbI
I'eHeTHKa YeoBeKa 3 https://m.edsoo.ru/ | © 3MOPOBbE APYIUX JIFOMIEH;
7f41c292 . OMBIT  OKAa3aHUS  MOMOIIH
Cenekuusi OpraHu3MoB 4 bubnmnoreka [[OK | OKpYXaroLNM;
BuortexHomorus 1 A https://m.edsoo.ru/ | ® OMBIT CaMOIIO3HAHHSI u
CHHTETHYECKast OMOJIOTHs 7141292 camoatamsa
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 102

YACOB 110
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| IPOTPAMME

11 KJIACC
Tema KonuuectBo | DnekTpoHHBIE Pabouas rporpamma
4acoB (tmdpoBeIe) BOCITUTAHUS
00pa3oBaTesibHbIC
peCypChI
3apok/ieHue U pa3BUTHE bubnnorexa [IOK Coznanue OJaronpUsITHBIX
3BOJIOIMOHHBIX 4 YCIIOBHUI
IIPEACTABICHUN B JUIsL TIPHOOpeTeHUs
T IIKOJIbHUKAMH OTIbITA
MUKpPO3BOIIOLHS U €& https:/m.edsoo.ru/7f4 | OCYMCCTBICHIA COMMATEHO"
14 3HAYUMBIX JIEIT:
PE3yIbTATHI _ 1c292 ® OMBIT JieNl, HaIpaBJICHHBIX
MakpoBOOLHs 1 €8 6 bubmiorexa [IOK Ha 3a60Ty O CBOGil CceMbe,
pe3yJIbTaThl POJHBIX U OJTU3KUX;
HpOI/ICXO)K)IeHI/Ie u https://m.edsoo.ru/7f4 ° pr110B0171 OIIBIT;
Pa3BUTHC ) XU3HU HA 15 M ® OIIBIT JeJI, HalpaBJICHHBIX
3emie Ha MOJTB3Y CBOEMY
[Ipoucxoxaenue bubmuoreka LIOK POIHOMY
H1CJIOBEKA — 10 celly, CTpaHe B IIECJIOM, OIIBIT
AHTPOTIOTCHE3 JESATEITLHOTO BBIPKEHUS
DKOJIOTHS — HAyKa O https://m.edsoo.ru/7f4 | cobcTBeHHOM IPaKIaHCKOM
B3aHMOOTHOIIEHHUSIX 1c292 TIO3HUIINH,
OPraHU3MOB U 3 o . OMBIT  MPHUPOJIOOXPAHHBIX
HaJOPraHU3MEHHBIX AeTL,
. o OTIBIT pa3perieHus
CHCTEM C OKpY)Karolen
. BO3HUKAIOIINX KOH(IUKTHBIX
cpeaon CUTyaWii B INKONE, J0OMa WM
o bubnuoreka [IOK Ha YIINLIE;
PPaHHsMBL i cpelia 9 https://m.edsoo.ru/7f4 ’
OGUTAHNS * OTIBIT CaMOCTOSITENIFHOTO
1¢292 npuoOpeTeHus HOBBIX
DKOJIOTHS BUIOB U 9 Bubmuoreka ITOK ;IziiggéBa?{i%BeﬂeHHﬂ HayqHBIX
Tonysmit flwtctgg.z//m.edsoo.ru/7f4 . o H’poeKTHoﬁ
= NeSITeIbHOCTH;
ODKoJIOrHs COOOLIECTB. bu6mmoreka [JOK [ OIIBIT M3Yy4YCHHS, 3allUThI
Oxonoruyeckue 12 https://m.edso0.ru/74 u
CUCTEMBbI 1c292 BOCCTaHOBJICHUS KyJbTYpHOTO
HACIIeJMs YEIIOBEUECTBa,  OIBIT
Buocdepa — rnodanbHas bubmotexa LIOK CO3JaHus COOCTBEHHBIX
3KOCHCTEMA 6 https://m.eds00.ru/7f4 | mpoussenenmii KymbTYpBI, OMBIT
1c292 TBOPYECKOTO CAMOBBIPAYKECHHS;
YenoBek u OKpYy:Karomas 6 bubmmnoreka HOK ® OIIBIT BEACHUA
cpena 3I0pOBOTO 00Opa3a JKHM3HH U
PesepBHOE BpeMs 8 2ttps://m.edsoo.ru/7f4 3a60TE,I 0 370pOBbE JIPYTUX
c292 JIIOJIEH ;
OBIIEE . ONBIT OKa3aHWUs TOMOIIU
KOJIMYECTBO 102 OKPY>KAIOILIUM;
YACOB 11O ® OIbIT CaMOIIO3HaHHUS U
[TPOI'PAMME caMOaHaan3a
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MATEPUAJIBHO TEXHUYECKOE OBECIIEYEHHUE



MATEPUAJIBHO- |HaumenoBanue KommuecrBo
TEXHUYECKOE
OBECINEYEHUE
Ne 804 or 06.09.2022
OcHoBHOE 000pyIOBaHHE
2.2. Crout ¢ sImuKaMu JJTs XpaHEeHUs1/TyMO0i 1
2.3. Kpecio oducHoe 1
2.4. Hlkad s xpaHeHus: y4eOHbIX TOCOOU 2
2.5. Jlocka npoOkoBasi/J{ocka MarHUTHO-MapKepHast 1
2.6. Cucrema (ycTpoiCTBO) JUIsl 3aTEMHEHUSI OKOH 1
TexHuueckue cpeacTna
2.7. CereBoil GuIbTp 1
2.8. JlokyMeHT-Kamepa 1
2.9. MHOroQyHKIMOHAIBHOE YCTPOMCTBO/PUHTEP 1
2.10. WHTepakTUBHBIN IPOrpaMMHO-aNNapaTHbId KOMIUIEKC 1
MOOWJIbHBIN WITH
CTaIMOHAPHBIH (TIpoTpaMMHOE 00ecIieueHue,
MIPOEKTOP,KPEIJICHHE B KOMILICKTE)
2.11. KommneroTep yuutens ¢ nepudepueit/Hoyroyk 1
(TMIIEH3MOHHOE MTPOTPAMMHOE 00ECTICUECHHE,
00pa3zoBaTeNbHBI KOHTEHT U
CHCTEMa 3alllUThl OT BPEJIOHOCHOUW HH(OpPMAIINH,
nporpaMMHOe obecrieueHue s udpoBoit 1abopaTopun,
C BO3MOXXHOCTBIOOHJIAH- OTIpOCca)
DJEeKTPOHHBIE CPENICTBA OOyUCHHUS
2.12. MynbTUMETMITHOE COTIPOBOXKACHHE K YPOKaM OHOJIOTHH S5- 24
9 kyacchl
2.13. KommnekT yueOHbIX BI1€0(UIBMOB 10 OUOJIOTHH:
Teno yenoseka 4
O06e3bsHbI 1
OxpaHa pupo Il 4
Cenekuus 1
DKojorus 3
TalHbI TPUPOIBI 1
JleMOHCTpaIIMOHHBIC YIeOHO-HAJISHBIC TI0COOHs
2.14, CrnoBapwu, ClpaBOYHUKH, YHITUKIOTEANS 110 OHOJIOTHI 15
2.15. Cron ydeHHMUEeCKUH, peryinupyeMblid IO BBICOTE 8
2.16. Cryn ydeHH4ecKui TOBOPOTHBIH, PEryITHPYEeMbIi MO BHICOTE 16
2.16.7. | KoMIUIEKT BJIa)KHBIX MPEIapaToB 10
2.16.8. | KommiekT repbapues 4
2.16.10 | [IudppoBoit MUKPOCKOT C KaMepOi 14
2.16.17 | buHokoib 9
2.16.31 | Hudposas naboparopus 2
2.16.32 | MukpocKom ¢ MOACTBETKOM 5
2.16.35 | Jlyma 4
2.16.36 | [IpenmeTHoE CTEKIO 50
2.16.37 | IlokpoBHOE CTEKIIO 50
2.16.53. | Kommuiekt Moeneii-anminKanii JeMOHCTPAlMOHHbBII 1
2.16.54. | KoMIuekT aHaTOMUUYECKUX MOJIENIeH JEMOHCTPAIIMOHHBIH 1




2.16.55.

Habop nasicoHTOIOTHYECKIX MYIISKEH

1
2.16.56. | KoMmuekT 60TaHUYECKIX MOJICNIeH IEMOHCTPAITMOHHBIN 1
2.16.57. | KoMIIIIEKT 300JI0THYECKUX MOJIEJICH JEMOHCTPAIMOHHBIN 1
2.16.58. | KoMriekT MyJishKeit IeMOHCTPAIMOHHBIH 1
2.16.59 | Ckenert uemoBeka 2
2.16.60 | Topc genoBeka 1
2.16.62 | KOMIUIEKT CKEJIETOB Pa3IMYHBIX )KUBOTHBIX 4




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
INPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

* buonorus, 10 knacce/ [laceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue; moj
penakuueii [Taceunnka B.B., AkimonepHoe o6mectBo «M3narensctBo «IIpocBemieHue»

* bruonorus, 11 knacce/ I[laceunuk B.B., Kamenckuii A.A., Py6nioB A.M. u npyrue; moz
penaxuueii [Taceunuka B.B., Akiimonepnoe obmectBo «M3aarensctBo «IIpocsemienue

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

Buosorus. 10 knace : yaeOHUK /17151 0011€00pa30BaTEeIbHBIX YUPEKACHUH : YIITyOIEHHBIH
ypoBeHb / [B.B. Ilaceunuk u ap.] ; mox pen. B.B. [laceunuka. — 2-¢ u3a. — M. :
[Ipoceemenue, 2020. — 336 c. : un. — (JIuaus xu3Hm).

buonorus. 11 kiacc : yaeOHuUK i 00111€00pa30BaTENbHbBIX YUPEKICHUN : yriyOnE€HHbI A
ypoBeHb / [B.B. Ilaceunuk u ap.] ; mox pen. B.B. [laceunuka. — 2-¢ u3a. — M. :
[Ipoceemenue, 2020. — 320 c. : un. — (JIuaus xu3Hm).

buonorus. Iloypounsie pazpadotku. 10-11 xiiaccel : yuebHO€e mocodue st
00111€00pa30BaTENBHBIX YUPEKACHUH : yrayonénubiit yposenb / B.B. [Taceunuk, I'.T.
IBenoB, T.M. Epumosa ; nox pen. B.B. Ilaceunuka. — M. : IIpocsemenue, 2017. — 267 c. —
(JIuHus KU3HU).

buonorus. Paboune nporpammel. [Ipenmernas mmuus yaeOHUKOB «JIunus xu3am». 10-11
KJIacCHI : yd4eOHOe mocooue jist 00111e00pa30BaTeIbHBIX YUPEIKICHUH © YTITyOIEHHBIN
yposens / B.B. ITaceunux, I'.I". llIsernos, T.M. Edumosa ; mox pen. B.B. [Taceunuka. — M. :
[Ipocsemenue, 2017. — 202 c. : uin.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.

2.

o

«Enmunas xoynexnus [udporsix O0pazoBaTenbHbIX PecypcoB» (Habop muppoBBIX peCypcoB K
yueOnukam nmauu B.B. ITaceunuka) (http://school-collection.edu.ru/).
http://bio.1september.ru/urok/ -Marepuansl K ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX CO3/1aH
caiT, ObLIH OIyOJIMKOBaHBI B Ta3ete "buonorus". ABropamu caiita npojenana 0ospimasi padbota
M0 CUCTEMAaTU3UPOBAHMIO IA3€THBIX CTATEH ¢ yYETOM IIKOJIBHOW y4eOHOU MPOTPaMMBI 10
npeamety "buonorusa".

http://ebio.ru/ - DnexrpouHusiii yueoHuk «buosorus». ConepXuT Bce pas/esibl OHOJIOTHH:
OOTaHMKY, 300JIOTHIO, aHATOMUIO ¥ (DU3HOJIOTHIO YEIOBEKa, OCHOBBI IMTOJIOT MU U T€HETUKH,
IBOJIIOIUOHHYIO TEOPHIO M IKOJIOTHIO. MOXET ObITh PEKOMEHIOBAH yYalTUMCSI JUIsI
CaMOCTOSITEIILHOW PAOOTHI.

http://djvu-inf.narod.ru/ - anexTponHas GubIHOTEKA

http://biology.ru/index.php - Caiit sBisiercst IHTepHeT — Bepcueii yueOHOTO Kypca Ha
KoMmnakT-aucke "OtkpeiTast buonorus"



https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1697367525936959&usg=AOvVaw0-zijkvlqqCYBP6FNy3X0r
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&source=editors&ust=1697367525937162&usg=AOvVaw1eOhC4TZBljBc74ZpbvXWX
https://www.google.com/url?q=http://ebio.ru/&sa=D&source=editors&ust=1697367525937383&usg=AOvVaw0ft2hGULdo59r-ZNDhfU5E
https://www.google.com/url?q=http://djvu-inf.narod.ru/&sa=D&source=editors&ust=1697367525937587&usg=AOvVaw1YS-Je-LV7_H9tf1RY4bTU
https://www.google.com/url?q=http://biology.ru/index.php&sa=D&source=editors&ust=1697367525937771&usg=AOvVaw1udsbuSp46YLS3esOsGV6s
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