MynununansHoe 0ropKkeTHOe 001eodpazoBarenbHoe yupexkaenune «Cpenass oomeoopa3oBarenpHas mkoma Nel3
UMEHU
I'epost Coserckoro Coro3a U.b. Karynuna» r. bpsincka

Annomayus K padoueii npozpamme
yaeOHoro npeaMera «buomorus

PabGowas mporpamma yueOHoro mpeamera «buonorus» o00s3arenbHON  mpeaMeTHOH  o0nacTH
«EcTecTBeHHOHAYUYHBIC MPEIMEThI» pa3padoTaHa B cOOTBETCTBUH ¢ MyHKTOM 18.2.2 ®I'OC COO u peanmsyercs 2
roga, ¢ 10 mo 11 xiacc.

Pabouass mporpamma pas3paboTaHa TpyIIoil y4yuTesneid B COOTBETCTBUU C IIOJIOKEHHEM O paboumnx
porpamMMax M ONpeessieT OpraHu3aluio 00pa3oBaTeIbHON ASSATEILHOCTH YUUTENS B IIKOJIE MO ONpPEIeICHHOMY
y4eOHOMY IIPEIMETY.

Pabouas nmporpamma yuebnoro npenmera sisisiercs yactbio OOIT COO, onpenenstomei:

- COZIep KaHUE;

- IUTAHUPYEMBIE PE3yIbTaThl (JIMYHOCTHBIE, METANIPEIMETHBIE U TTPEIMETHBIC);

- TeMaTU4YecKoe IUTAHMPOBaHHE C YydyeToM pabouell MporpaMmbl BOCIUTAHUS U BO3MOXKHOCTBHIO
ucnojs3oBanus DOP/IIOP.

Pabouas mporpamma oOCy»KIeHa W TPHUHSITA PEIICHUEM METOAMYECKOro OOBEAMHEHUS U COTJIacoBaHa
3aMECTHUTENIEM JIMPEKTOpa 1Mo yueOHo-BocnuTaTenbHo padbore MBOY COIII Nel3
Hara: 29.08.2023



BBIIITNCKA

U3 OCHOBHOW 00pa3oBaTeIbHOMN MPOTpaMMbl

cpemHero oomiero oopa3oBaHus

MBOY «COLI Ne 13 umenu I'epos

Coserckoro Coroza 1.b. Katynuna» r. bpsiHcka,
yTBEPKAEHHOU npuka3zoMm oT «30» 08 2023 r. Ne264-A

PABOYAS ITPOI'PAMMA
no BUOJIOI'U
na 10-11 kiaaccos
(yriry0JieHHbIH YPOBEHbD)
(YypoBeHBb cpeaHero o01ero 00pa3oBaHuA)

Bpsanck, 2023 r.



HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma mno yyeOnomy npeamery "buonorus" (manee - OMOJOTHs) HA YPOBHE CPEIHETO OOIIETo
obpazoBanms st 10-11 kmacco (6a3zoBoro yposHsi) MBOY «COII Nel3 umenu ['epost Coserckoro Coro3za U.b.
Karynuna» ropoga bpsiHcka pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-@3 «O6
obpaszoBannu B Poccuiickoit ®eneparun», ®PI'OC COO, Konmenmuu mnpenogaBaHus ydeOHOTO MpeaMeTa
«buonorus» 1 OCHOBHBIX OJIOKEHUH (eiepaTbHON pabodel IporpaMMbl BOCITUTAHUS.

VYueoOnsiii nipeamer «buonorus» yrayonénnoro ypoBHs usyudeHus (10—11 kiaccel) sSBIsIETCS OIHHUM U3
KOMIIOHEHTOB IpeaMeTHO obnactu «EcTtecTBeHHO-Hay4Hble TpeaMeTsl». CormacHo monoxenusm @I'OC COO
npodunbHbie yueOHbIE MPEIMEThI, U3yyaeMble Ha yriyOJEHHOM ypOBHE, SBISIIOTCA ClIocoOooM auddepeHmanum
oOydeHUss Ha YpOBHE CpEIHEro oO0IIero oOpa3oBaHHUS ¥ TPU3BAHBI O00ECIIEYUTH MPEEMCTBEHHOCTh MEXITY
OCHOBHBIM OOIIMM, CPEIHUM OOIIUM, CpeIHUM MpPO(EecCHOHATBFHBIM U BBICHIMM oOpa3oBaHHeM. B To e Bpems
KXAbIM M3 OSTUX YYeOHBIX NPEIMETOB JIOJDKEH OBITh OpPHUEHTUPOBAH HAa MPHOPUTETHOE peEIIeHUEe
00pa3oBaTeNbHbIX, BOCIIUTATENBHBIX M Pa3BUBAIOIIMX 33/1a4, CBSI3aHHBIX C MpodopueHTanueil 00yJarommxcs u
CTHUMYJIMPOBAaHHEM HMHTEpeca K KOHKPETHOH OOJIaCTH HAYYHOTO 3HAHHs, CBS3aHHOTO C OMOJIOTHEW, MEAUIIMHON,
HKOJIOTHE, ICUXOJIOTHEN, CIOPTOM WJIM BOCHHBIM JIETIOM.

[IporpamMma no yueOHoMy npeamery "buonorus" naér npencraBiaeHue o LEIU U 3aJa4ax U3y4eHHs] y4eOHOro
npenMera «buonorus» Ha yrayOn€HHOM YpOBHE, oOmpeneiseT o00s3aTelbHOe (MHBAPHMAHTHOE) MPEIMETHOE
COJIep’KaHue, €ro CTPYKTYpUpOBaHHE II0 pa3jieiaM U TeMmaM, pacHpelesieHHe N0 KiaccaMm, PEKOMEHIYET
MOCIIE0BATEIBHOCTh M3YUYCHUS YUeOHOTO MaTepuasia ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBs3EH,
JIOTHKH y4eOHOTO Ipoliecca, BO3paCcTHBIX 0cOOeHHOCTEH o0yyaromuxcs. B mporpamme mo OMoIOTHU peaan3oBaH
MPUHIIMIT TPEEMCTBEHHOCTU C H3yYe€HUEM OHMOJOTMM Ha YpOBHE OCHOBHOIO 00IIero oOpas3oBaHus, Omaromaps
YeMy MPOCMaTPUBACTCS HAIIPABICHHOCTh Ha MOCIIEAYIONIEe pa3BUTHE OMOJIOTHUECKUX 3HAHUH, OpUEHTHPOBAHHBIX
Ha (opMHpOBaHHE ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHHS, SKOJOTHYECKOIO MBIIUICHUS, MPEICTaBICHUNA O
310pOoBOM oOpa3e JKM3HH, Ha BOCIUTaHHE OEpPEKHOr0 OTHOILIEHUS K OKpyXKarolled npupogHoi cpexae. B
nporpaMMe MO OWOJIOTMM TakXe IOKa3aHbl BO3MOXKHOCTM YydeOHoro mpeamera «buosnorus» B peanu3anuu
tpeboBanuit ®I'OC COO K MUIaHUPYEMBIM JMYHOCTHBIM, METANpPEIMETHBIM U TNPEIMETHBIM pe3ysbTaTaM
o0yuyeHus ¥ B (OPMHUPOBAHMU OCHOBHBIX BHJIOB YU€OHO-TIO3HABATENbHOW JEATEIBHOCTH OOYYaIOLIUXCS 10
OCBOCHHIO COJIEpKaHUsI OMOJIOTMYECKOTr0 00pa30BaHus Ha YPOBHE CPEHEr0 0011Iero 00pa3oBaHus.

VYuebublii npenmer «buonorus» Ha ypoBHE CpeAHEro o0Iero oOpa3oBaHusl 3aBeplIAeT OHOJOTMUYECKOE
o0Opa3oBaHM€ B LIKOJIE U OPUEHTUPOBAH HA pacIIMpPEHHE U yriyOJieHne 3HaHUHM 00y4aroIuxcs 0 AKUBOU MPUpPOJIE,
OCHOBAaxX MOJIEKYJISIPHON M KJIETOYHOH OHOIOrMu, SMOPHONIOTUU U OMOJOTMM pPa3BUTHS, T€HETUKHU, CEJIEKIINH,
OMOTEXHOJIOTHH, IBOJIIOLIMOHHOTO YUYEHUS U KOJIOTUH.

N3yuenne yueGHOro mnpeamera «buonorus» Ha YriyOJE€HHOM YPOBHE OpPHEHTHPOBAHO Ha MOJATOTOBKY
oOyyaroluxcs K MOoCIeayoeMy MOIyYeHHI0 OMOIOrHuecKoro oOpa3oBaHus B By3aX W OpraHU3alMsIX CPEIHEro
npodeccuoHambHOro o0pazoBaHus. OCHOBY €ro COJIEp:KaHUs COCTaBIS€T CHUCTEMa OMOJIOTMYECKMX 3HAHMH,
MOJIyYEHHBIX MpPH H3yYEeHUH OOYYaAIOIIUMUCS COOTBETCTBYIOIIMX CHCTEMAaTHYECKHX pa3fesioB OHOJOTMU Ha
YPOBHE OCHOBHOTO 0011ero oopazoBanus, B 10—11 kiaccax 3TH 3HaHUS MOJydYaroT pa3BuTHe. Tak, paclIUpeHbl U
yriyOseHbl OMOJIOTHYECKHE 3HAHUSI O PACTEHUSX, KUBOTHBIX, rpubax, OakTepHsXx, OpraHu3Me 4eJoBeKa, 00X
3aKOHOMEPHOCTSX XH3HH, JOMOJHUTEIBHO BKJIIOUEHBI OMOJIOTMUECKUE CBEACHUS IMPHUKIATHOTO U IOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJIb30BaTh KaK OPUEHTUPHI Ul MOCleayonero Bpidopa npopeccuu. Bozmoskna
TaKXe UHTEerpanus OMOJIOTHYECKUX 3HAHUHN C COOTBETCTBYIOIIMMH 3HAHUSAMHU, [TOJTy4YEHHBIMH 00Y4YaIOIIMMUCS TPU
W3yYeHUH (PU3UKH, XUMUH, TeoTpapuu 1 MaTEMaTHKH.

CrtpykTypa mnporpaMMbel 1o yudeOHOMy mpenmery "buomorus" oTpaxkaeT CHCTEMHOYPOBHEBBIH U
SBOJIIOLIMOHHBIM MOAXOAbI K H3ydeHuto Ouonoruu. COriacHO UM, H3Yy4alOTCs CBOWCTBA M 3aKOHOMEPHOCTH,
XapaKTepHbIE JUIsl JKMBBIX CHUCTEM PAa3HOIO YPOBHSI OpPraHM3AlMM, SBOJIOLUN OPraHMYECKOT0 MHUpa Ha 3eMIe,
COXpaHEHHUs OMOJOTrHYEeCKOro pasHooOpasus miaaHeTsl. Tak, B 10 kiacce M3y4aroTCsl OCHOBBI MOJIEKYJISIPHOU U
KJIETOYHOW OHMOJOTUHM, IMOPUOIOTUM ¥ OHOJOTHUH pa3BUTHS, TEHETHUKH W CEJICKIHMH, OHOTEXHOJOTHH U
CUHTETUYECKON OWOJIOTUH, aKTyalM3UpYIOTCS 3HaHUS oOOydarolmuxcs Mo OOTaHUKE, 300JI0TUH, AHATOMUH,
¢uznonorun yenoseka. B 11 kinacce u3ydarorcs 3BOIIOIMOHHOE YICHHE, OCHOBBI SKOJIOTHUH U yYeHHE 0 Orocdepe.

VYuebublii peamer «buonorus» mpusBaH 00eCHeYUTh OCBOCHHE OOYYAIOIIUMHUCS OWOIOTHYECKUX TEOpUN U
3aKOHOB, UJCH, MPUHIIMIIOB U MPaBWJI, JEKAIINX B OCHOBE COBPEMEHHOW €CTeCTBEHHO-HAyYHON KapTHHBI MUDA,
3HaHUI O CTPOCHUHU, MHOTOOOpa3uu U 0OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJISIHH, OHOIIEHO03a, SKOCUCTEMBI, O



BBIIAIOIIMXCSl HAYYHBIX JIOCTH)KEHUSX, COBPEMEHHBIX HCCIEIOBAaHHUSIX B OHOJOTMH, MPHUKIATHBIX acleKTax
Ouosiornyeckux 3HaHUU. [y pa3BUTUS M TMOAJCpPKAHUS HMHTEpeca OoOydaromuxcs K OHMOJIOTMH Hapsmy co
3HAYUTENBHBIM 00BEMOM TEOPETUYECKOT0 MaTepHalla B COACPKaHUHU MPOrpaMMbl 10 OHOJIOTHH HPEIyCMOTPEHO
3HaKOMCTBO C MCTOPHEH CTaHOBIICHHS U Pa3BUTHA TOH WJIM MHOM 001acTH OMOJIOTHH, BKIIAJJOM OTEYECTBEHHBIX U
3apyOexHBIX YUEHBIX B PEIICHUE BaKHEHIINX OMOIIOTMYECKUX U SKOJIOTHUYECKUX MPodIIeM.

Lesan u3ydyenust yueonoro npeamera «buosiorusp» Ha yriy0a1éHHOM ypOBHe — OBJaJIeHUE 00YYarOIUMUCS
3HAHUSAMHU O CTPYKTYPHO-(DYHKIIMOHAIBHON OpPraHM3all1 KUBBIX CUCTEM Pa3HOI0 paHra u NpuodpeTeHrne yMeHui
UCTOJNB30BaTh 3TH 3HaHMA B (OPMHUPOBAHMM HWHTEpEca K ONpeAeNEHHOM o0sactu mpodeccHoHAIbHOM
NesITeNIbHOCTH, CBSI3aHHOM C OMOJIOTHEH, WM K BBIOOPY yueOHOro 3aBeeHUs ISl MPOJOHKEHUST OMOIOrHYECKOTo
oOpa3oBaHMUs.

JlocTuxkenue 1enud u3ydeHus ydeOHoro npeamera «buosiorus» Ha yriayOnéHHOM ypoBHe oOecreurBaeTcs
pELIEHNEM CIIEAYOINX 3a4ay:

OCBOEHHE OOYYaIOUIUMUCS CHCTEMbl OWOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTHMYECKHUX TEOPHSIX,
KOHLENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U MpPaBUJIaX, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-
HAyYHYI0 KapTUHY MHpPA; O CTPOEHUU, MHOTOOOpa3sUU U OCOOCHHOCTSIX OMOJOTMYECKHUX CHUCTeM (KIIETKa,
OpraHu3M, TOMyJSIUs, BHJI, OuoreoneHo3, Ouocdepa); O BBHAAIOIMUXCA OTKPHITUAX M COBPEMEHHBIX
UCCIIEIOBAaHUIX B OMOJIOTUY;

O3HAaKOMJIEHHE O00y4YaroIMXCsi ¢ METOAAMM IO3HAHMS >KMBOW TNPUPOABI: HCCIEAO0BATEIbCKUMU METOJIaMU
OMOJIOrMYeCKUX HAayK (MOJEKYJISIPHOW M KJIETOUYHOW OMOJIOTHH, SMOPUOIIOTUN M OMOJIOTUU PA3BUTHUS, TE€HETUKU U
CEeNEKIMN, OWOTEXHOJIOTMH W  CHHTETHYECKOW  OWOJIOTHH, IAaJCOHTOJNIOTUH, OJKOJOTHH); METOAaMHU
CaMOCTOSITENIFHOTO TPOBEJCHUS OHOJOTMYECKHX HCCIENOBAaHUN B Jlabopatopuu M B NpHUpoje (HaOiroaeHue,
U3MEpEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBIIaJIcHHE OOYYaIOUIMMUCS YMEHHUSMU: CAMOCTOATEIbHO HAXOJWTh, AaHAIU3UPOBaTh M HCIOJIb30BaTh
OMOJIOTMYECKY0 WH(OPMAIIHIO; MOJIB30BATHCS OMOJOTUYSCKOW TEPMHHOJIOTHEH W CUMBOJIMKOW; yCTaHABIUBATh
CBS3b MEXIy pPa3BUTHEM OHOJOTUU U COLUAIBHO-DKOHOMHUYECKUMH U OSKOJOTHYECKHMMH MpobdieMamMu
YeJI0BEYECTBA; OLIEHUBAThH IOCIEICTBUS CBOEH AEATEIbHOCTH 10 OTHOLIEHHUIO K OKPY’KaloLeil MpUpoIHOil cpere,
COOCTBEHHOMY 3/I0POBBIO U 3/JOPOBBIO OKPY>KAIOLIMX JIFOJIeH; 0OOCHOBBIBATH M COOMIOIATh MEPhI MPO(UIAKTUKH
MH(EKIMOHHBIX 3a00JIeBaHU, NpaBuja MOBEAECHUS B MpUPOJE U obecreyeHus 0e30MacHOCTH COOCTBEHHOMN
KHU3HENIEATENbHOCTH B UYPE3BBIYAWHBIX CUTYAIMsIX MPUPOJHOTO M TEXHOI'CHHOIO XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayUHbI€ OTKPBITUS B 00JaCTH OMOJIOTUY;

pasBUTHE Yy OOYYaIOLIMXCS MHTEJUIEKTyaJbHBIX M TBOPUECKUX CIIOCOOHOCTEH B Mpollecce 3HAKOMCTBA C
BBIJIAIOIIMMHUCS OTKPHITUSIMH M COBPEMEHHBIMH HCCIICJIOBAaHUSIMH B OHMOJIOTHMH, pPElIaeMbIMH €10 TpolieMami,
METOAOJOTHeN OHOJIOrMYECKOr0 HCCIIEAOBAHUS, MPOBEIEHHUS HSKCIEPUMEHTANbHBIX HCCIIEIOBAHUHN, pelieHus
OMOJIOrMYECKHX 3aj1a4, MOJEIUPOBaHUS OMOJIOTUYECKUX 0OBEKTOB U MPOLIECCOB;

BOCIHUTaHHE y OOYyYalOIIMXCsSl LIEHHOCTHOI'O OTHOLIEHHS K >KMBOHM IMpHUpOJEe B LEJIOM U K OTACIbHBIM €€
o0BEKTaM M SIBICHUAM; (OPMHpPOBAHUE DSKOJOTUYECKOW, TE€HETHYECKOM TIPaMOTHOCTH, OOIIEH KyJIbTypbl
MOBEJICHUSI B IPUPO/IE; HHTETPALMU €CTECTBEHHO-HAYYHBIX 3HAHUM;

npuodpereHue OO0yYaroIMMHCS KOMIIETEHTHOCTH B pallOHAJIbHOM MPUPOJOINOIb30BaHUM (COONI0IeHNE
NPaBUJI TIOBEACHUS B MPUPOJE, OXPaHbl BUIOB, SKOCUCTEM, OMOC]EpHI), COXPAaHEHUH COOCTBEHHOTO 37I0POBbS U
3I0POBBSl OKPYKAIOIIUX JIFOAeH (cobmronenus Mmep npodruiakTuku 3abosneBaHui, oOecriedyeHue 0e30MacHOCTH
KHU3HENEATSNIPHOCTH B YPE3BBIYAMHBIX CUTYallUsX MPUPOJHOTO M TEXHOICHHOTO XapakTepa) Ha OCHOBE
WCIIOJTH30BaHUSI OMOJIOTHYECKUX 3HAHU U YMEHUH B TTIOBCETHEBHON KU3HU,

CO3JlaHME YCJIOBUIM NI OCO3HAHHOTO BbIOOpa OOy4YalOIMMMUCS WHAMBHIAYaJbHOM 0Opa3oBaTenbHON
TPaeKTOPUH, CIHOCOOCTBYIOLIEH MOCIeayomeMy MpodhecCHOHATFHOMY CaMOOIIPEAEIEHUIO, B COOTBETCTBUHU C
WH/IMBUyaIbHBIMA HHTEPECAMHU U MTOTPEOHOCTSAMHU PErHoHa.

OOmiee 4ymMCIIO YacoB, OTBEJACHHBIX HA H3Yy4YeHHE OWOJIOTMHM Ha YTIIyOJIEHHOM YpOBHE CpEIHEro OOIero
oOpazoBanusi, coctaBisier 204 yaca: B 10 kiacce — 102 vaca (3 gaca B Heneno), B 11 kmacce — 102 yaca (3 gyaca B
HEJIEIIO).

O1Oop oOpraHu3anMoOHHBIX (OPM, METOMOB M CPEICTB OOYy4YeHHs OHOJOTMH OCYILECTBIISIETCS C Y4ETOM
cHenu(pUKU ero coep>KaHus U HApaBICHHOCTU Ha MPOJIOJDKEHUE OMOJIOTMYECKOT0 00pa30BaHUs B OpraHU3aLUsAX
CpeaHero NpoQecCHOHAIBHOTO U BBICIIIETO 00pa30BaHusl.

OO0s3aTenbHBIM  YCIIOBHEM TIPH OOYy4YeHHMH OWOJIOTMM Ha YIiayOJIEHHOM YpOBHE SIBISICTCS MPOBEICHHE
7a0OpaTOPHBIX M TMPaKTUYECKUX paboT. Takke ydacThe OOyYaronIuXcsi B BBIMOJHEHUH TMPOEKTHBIX M Y4eOHO-



HCCIIEIOBATENbCKUX PabOT, TEMaTHKa KOTOPBIX OMpEeNesseTcsl YYUTeIeM Ha OCHOBE MMEIOLIUXCS MaTepuaibHO-
TEXHUYECKUX PECYPCOB M MECTHBIX IPUPOIHBIX yciaoBUi. Pabouas mporpamma opueHTrpoBana Ha YMK:

10 xmacc - buomorus: OOmias Ouomorus.. 10 kmacc: y4eOHHK: yriayOieHHblii ypoBenb / Ilaceunuk B. B.,
Kamenckuit A. A., Pyonos A. M. u ap. / Ilox pen. Ilaceunuka B. B — 4-e uzn., crepeotun. — M.: [Ipocsemenue,
2022-336¢.;

11 xnacc — buomnorus. 10-11 kmaccel: y4e0.ass 00meo0pa3oBaTeNbHEIX : YIUIyOJIeHHBINH ypoBeHb [laceunuk B. B.,
Kamenckmii A. A., PyonioB A. M. u np. / Ilon pen. Ilaceunuka B. B — 4-e u3n., crepeorun. — M.: [Ipocsenienue,
2022 - 320 c.

Pabouast mporpamMmma cooTBeTcTBYeT KajieHaapHoMmy ydeOHomy rpaduxky MBOY «COI Nel3 umenu ['epost
Cogserckoro Coroza U.b. Karyauna» ropoga bpsicka, paccuntana Ha 34 ydeOnbie Henenu B 11 u 10 xmacce u
COOTBETCTBYET OCOOCHHOCTSIM y4eOHOro IIaHa 00pa30BaTEeIbHON OpraHM3aliy, T7ie Ha U3yuyeHue OMojoruu (Ha
0a30BOM ypOBHE) OTBEACHO CIEIYIONIee KOJTMYECTBO YACOB:

[Tokazarenb/Kiaacchbl 10 kiace | 11 kiace
KonuyecTBo 4acoB 1o nporpamMmme 102 102
KoandecTBo 4acoB 1o y4eOHOMY IJIaHy ITKOJIBI 102 102
KonndyecTBO KOHTPOIBHBIX PaboT 2 2

Tematruueckue MIaHUPOBAHUS BKIIOYAIOT Yachl HA MPOBEICHUE TPOMEKYTOUHOM aTTeCTallH YYaIUXCS.

[TpoMexxyTodHas aTTeCTalMs YYalluXcsl MPOBOIUTCS B COOTBETCTBUM ¢ [lomoxennem o ¢GopMmax, MOpsIKe
TEKYIIEro KOHTPOJIS M MPOMEKYTOYHOU aTTecTallui 00y4datomuxcsl.

[Tpu ompeeneHny KOJTUIEeCTBA KOHTPOJIBHBIX, TPOBEPOUYHBIX, TUATHOCTHUECKUX PAbOT, BBHITIOJHSIEMBIX BCCMH
oOyJaroluMucs B Kiacce, yuTeHbl PekoMeHgaIuu ajst CUCTEMBI 00111ero 00pa3oBaHus 0 OCHOBHBIM MOJIX0AaM K
dbopMupoBaHHIO TpaduKa MPOBEICHUS OICHOYHBIX IMPOIEAyp B 00pa3oBaTeNbHBIX opraHu3anusx B 2021/2022
yuebHOoM rony (coBMecTHoe nmucbMo Munnpocsemenust Poccun Ne CK-228/03 ot 06.08.2021 r. u PocobpHanzopa
Ne 01-169/08-01 ot 06.08.2021 1.)

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTUUHA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yibTaTaM OCBOCHHUS OOYYAIOIIUMHUCS TPOrPaMM
CpeaHero o0miero 00pa3oBaHus: IMYHOCTHBIE, METAPEIMETHBIE U MPEAMETHEIE.

B cTpykType TUYHOCTHBIX pe3ylbTaTOB OCBOEHUS IMPOrpaMMBbI 110 OMOJIOTMH BBIAEIEHBI CIEAYIOLINE
COCTaBIISIIOIINE: OCO3HAHUE OOYYAIONIMMHUCS POCCUUCKONW TPakIaHCKON HICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIIPEAENIEHUIO, Haauuue momusayuu K OOy4eHHIO OHOJIOTHH,
yenenanpasienHoe paseumue BHYTPEHHUX YOESKICHHH JUYHOCTM HAa OCHOBE KIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKHUX TpaJuLUi pa3BUTUSL OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb 00YYarOIINXCS
PYKOBOJICTBOBATbCS B CBOEH JEATENBHOCTH IIEHHOCTHO-CMBICTIOBBIMU YCTaHOBKaMH, MIPUCYIIUMH CHCTEME
OHMOJIOrHYEeCKOro 00pa3oBaHus, Haluuue NpagoCcO3HAHUs SKOIOTHUECKON KYIbTYpPbl, CHOCOOHOCIMU CIMABUMb
[EJIU U CTPOUTH KU3HEHHBIC MJIaHBI.

JIngHOCTHEBIE PE3YIBTATEI OCBOCHUA MPOrpaMMBI IO ononoruu JOCTUTAKOTCA B €OIUHCTBEC y‘I@6HOI71 u
BOCTIMUTATEILHOU AESITENTFHOCTH B COOTBETCTBHUH C TPATUIIMOHHBIMU POCCHMCKHUMH COLMOKYJIBTYPHBIMH,
HCTOPUUYCCKUMHU U NYXOBHO-HPABCTBCHHBIMU LIECHHOCTAMU, ITPUHATBIMU B O6H.[€CTB€ InpaBujiaM 1 HOPpMaMH
MOBEJICHUS U CIIOCOOCTBYIOT MpOIlECCaM CaMOIIO3HAHUsS, CAMOBOCIIMTAHUS U CaMOPA3BUTHS, Pa3BUTHUS
BHYTpeHHeI\/'I MMO3WIUHU JIMYHOCTH, IMaTPUOTU3MA U YBAXKCHHA K 3aKOHY U IIPABOIMOPAIAKY, YCIIOBEKY Tpylda U
CTapuieMy IOKOJICHHUIO, B3aUMHOTO YBaXXEHUS, OEpPEKHOTO OTHOIICHHS K KyJIbTYPHOMY HACIEIUI0 U
TpaauLMsIM MHOTOHAIIMOHAIBHOTO Hapoja Poccuiickoi denepannu, MpUpoOEe U OKPYKAOLIEH Cpeie.

JIngHOCTHEBIC PE3YJIbTAaTbl OCBOCHHUA y‘-IGGHOF O npeamMeTa «buonorus» JOJIKHBI OTPaKaTh T'OTOBHOCTb
U CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTpPEHHEH MO3HULIMEN JIMYHOCTH,
CHUCTEMOW LEHHOCTHBIX OpPUEHTALWH, TO3UTHBHBIX BHYTPEHHUX YOEKICHUH, COOTBETCTBYIOLIMX
TPaJIWLMOHHBIM [EHHOCTSM POCCHUHMCKOTO OOIECTBa, pAaCHIMPEHUE KUZHEHHOTO OIbITa U OIbITa
ACATCIIBHOCTH B IIPOLECCEC pCaindalliid OCHOBHBIX HaHpaBHCHI/If/'I BOCIIMTATECILHOU ACATCIIbHOCTH, B TOM
YHCIIe B YaCTH:



1) rpakaaHCcKOro BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh TPAXKIAAHCKON MO3HIIUKM 00YYAIOIIEroCs KaK aKTHBHOTO M OTBETCTBEHHOTO 4JICHA
poccuiickoro o0IecTBa;

OCO3HAHUE CBOUX KOHCTUTYIIMOHHBIX MTPaB U 003aHHOCTEH, YBOKCHUE 3aKOHA U TIPABOMOPSI/IKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKON NCSATEIBHOCTH MPH CO3MAHHHM YYCOHBIX MPOCKTOB, PEHICHUU
y4eOHBIX M [T03HABATEIbHBIX 3a/1a4, BBIMOJHCHUH OHOIOTHYECKUX IKCIICPUMEHTOB,;

CHOCOOHOCTh ONPEACIATh COOCTBEHHYIO MMO3UIIHIO [0 OTHOIICHHIO K SBJICHUSIM COBPEMEHHOMU JKU3HU
1 OOBICHATH €€;

YMEHHUE YYUTHIBATh B CBOUX JICHCTBHSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBUS JIFO/ICH C
Pa3HBIMU YOEKICHUSIMH, KyJIbTYPHBIMU LIEHHOCTSAMH U COIIMATBLHBIM TTOJIOKEHHUEM;

TFOTOBHOCTh K COTPYJHHYECTBY B MPOIECCE COBMECTHOIO BBIMOJHEHHS YUCOHBIX, MTO3HABATCIBHBIX U
UCCIIeI0BATEIbCKUX 3a/1a4, YBAXKHUTEILHOTO OTHOIICHHSI K MHEHHIO OTIOHEHTOB TPU 00CYKICHUN CIIOPHBIX
BOIPOCOB OHOJIOTHYECKOTO COJICPIKAHMS,

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOM JeITEILHOCTH;

2) NaTPHOTHYECKOT0 BOCTTUTAHUS:

c(OpMUPOBAHHOCTh POCCUHMCKON T'PakJaHCKON HIEHTHMYHOCTH, MATPUOTHU3MA, YBAXKEHUS K CBOEMY
HapoAdy, YyBCTBa OTBETCTBEHHOCTHU Iepea PoauHoii, ropaoctu 3a cBoi kpaid, cBoto PoauHy, cBOil S3bIK U
KyJbTYpY, IPOIJIOE U HACTOSIIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHNE K IPUPOJIHOMY HACJEIMI0 U NMaMATHUKAM IPUPOJIbL, JOCTHXKEeHUAM Poccun B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJOTUSX, TPY/IE;

CIIOCOOHOCTH OIICHUBATh BKJIAJ] POCCUMCKHX YUEHBIX B CTAHOBJICHHUE U Pa3BUTHE OMOJIOTUHU,TIOHUMAaHUS
3HaYeHUsI OMOJIOTUH B MIO3HAHUH 3aKOHOB ITPHPO/IBI, B )KU3HU YEJIOBEKa M COBPEMEHHOTO O0IIECTBA;

uzeiHas yOexXIEHHOCTh, TOTOBHOCTh K CHy>KeHHI0 M 3amure OteuecTBa, OTBETCTBEHHOCTD 32 €T0
Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHME JYXOBHBIX LEHHOCTEH pPOCCHIICKOro Hapona; c(hOpMUPOBAHHOCTh

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOT O IOBEACHUS;

CHOCOOHOCTh OLICHWBATh CUTYAlIMIO U IPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTUPYSACh HAMOPAJILHO-
HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

0CO3HaHME JINYHOT'O BKJIaJia B IOCTPOEHHE YCTOWYMBOTO Oy yIIero;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAMTENSAM, CO3/IaHUIO CEMBU HAa OCHOBE OCO3HAHHOI'O NPHUHSTHSA
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUH C TpaauLusiMH HapoaoB Poccnn;

4) 3¢TeTHYeCKOT0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOIIEHHWE K MHpPYy, BKJIIOYas OJCTETUKY ObITa, HAYYHOTO M TEXHUYECKOIO
TBOpPYECTBA, CIIOPTA, TPY/AA, OOIIECTBEHHBIX OTHOLICHUH;

MOHMMAHHE 3MOLMOHAJIEHOTO BO3/I€HCTBUS KUBOW IPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQ)KEHHIO B pa3HbIX BUJAX HCKYCCTBAa, CTPEMJICHHWE TIPOSIBIATH KauecTBa
TBOPYECKOI JTUYHOCTH;

5) ¢u3nyeckoro BocHHTaHHS, (OPMUPOBAHMS  KYJbTYPbl 3[0POBbSI MW
IMOLMOHAIBLHOIO 0JIArONoyYusi:

MMOHUMaHWE W peasin3allis 3JI0pPOBOro M 0€30MacHOro 00pas3a KU3HH (3J0POBOE MUTAHKE, COOIOCHUE
TUTUEHUYECKUX MPABUI M HOPM, COATaHCUPOBAHHBIN PEXHUM 3aHATUH M OT/AbIXa, pPeryisipHas (uznyeckas
AKTHBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUSI K COOCTBEHHOMY (PU3UUYECKOMY U
IICUXUUYECKOMY 3/I0POBBIO;

MOHMMAHHWE LEHHOCTU IMpaBWJI HMHIUWBUIYAJHbHOTO M KOJUIEKTUBHOTO O€30MacHOro IOBEICHHUS B
CUTYalUsAX, yTPOXKAIOIINX 30POBbIO U KU3HU JIIOJIEH;

OCO3HaHUE TOCJIEICTBUNH M HENPUSTHUS BPEIHBIX MPUBBIYEK (YMOTpeOIeHHs ajIKOroJis, HApKOTHUKOB,
KypEHHUs);

6) TPy10BOr0 BOCIIMTAHUS:

TOTOBHOCTD K TPY/y, OCO3HAHME LIEHHOCTH MacTepCTBa, TPYI0JII00HeE;

TOTOBHOCTb K aKTUBHOW JIEATENbHOCTH TEXHOJOTHMUYECKOW M COLMAIbHOW HAIPaBICHHOCTH, CIOCOOHOCTH
MHUIUUPOBATH, MJIAHUPOBATh U CAMOCTOSITENILHO BBIMOJIIHATH TaKylO JAEATEIbHOCTh; MHTEPEC K Pa3IUUYHBIM
chepam mpodeccHOHATBHON JeSTEeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp OyayIel npodeccuu



U PEaM30BBIBAaTh COOCTBEHHBIEC JKM3HEHHBIC IUIAHBI; TOTOBHOCTH M CIOCOOHOCTh K OOpa30BaHUIO U
caMo00pa30BaHUIO Ha MPOTSIKEHUH BCEU
JKU3HH;

7) 3K0JIOTHYeCKOro BOCITUTAHMSA:

9KOJIOTUYECKH 11eJIECO00pa3HOe OTHOIICHHWE K MPUPOJEC KaK MCTOYHUKY KU3HHM Ha 3eMJie,0CHOBE €&
CyIlIECTBOBAHUS;

HOBBIIIEHUE YPOBHS 3KOJIOIMYECKON KYJbTYpPbl: IPUOOPETEHUE OMbITA IJIAHUPOBAHUS MOCTYIKOB U
OLIEHKHM MX BO3MOYKHBIX MOCJIEICTBUHN I OKPYKatOIIEH Cpebl;

OCO3HAHME TIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOoOIeM M MyTed MX PELICHHS; CIIOCOOHOCTH

UCIIOJIb30BaTh NMPHOOpETaeMble MPU U3YUEHUN OUOJIOTHM 3HAHUS U YMEHMS
OpU pelIeHHH TPOoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM IPHPOJOIOIB30BAaHUEM (COOIIIOJICHHE TPaBHII
IIOBEJICHUs B INPUPOJE, HANpaBICHHBIX HAa COXPAHEHUE DABHOBECHUS B 3KOCHUCTEMAaX, OXPaHy BHJIOB,
IKOCHCTEM, Orochepsl);

AaKTUBHOE HEINpUATUE JCHCTBUIN, MPUHOCIIIUX BpPEI OKPY)KAIOLIEH HPUPOJHOM cpele, yMeHue
IIPOrHO3UPOBATh HEOJArONpUITHBIE HKOJIOIMUYECKHUE IIOCIEACTBUS IPEANPUHUMAEMBIX JEHCTBUH U
IpeoTBPALIATh UX;

HaJIMYUE PA3BUTOrO 3KOJIOTMYECKOI'O MBIIIJIEHUS, 3KOJOTUYECKONW KYJBbTYpPBhI, ONbITA AEATEIbHOCTU
HKOJIOTMYECKOM HaIlpaBJIEHHOCTH, YMEHHUS PYKOBOJICTBOBAaTHCS MU B II03HABATEJIbHOM, KOMMYHHUKATUBHON
U COLMANbHOM NpaKkTUKE, TOTOBHOCTH K YYacTUIO B IPAKTUYECKOH JEATEIBHOCTH 3KOJOIMYECKOU
HAIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTO0 MO3HAHMSI:

c(OpPMHPOBAHHOCTh MUPOBO33PEHHsI, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKH U
0OLIECTBEHHOMN MPaKTUKH, OCHOBAHHOT'O Ha JAHAJIOre KyJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa
B IOJIMKYJIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE SI3bIKOBOW M YMTATEJIbCKOM KYJBTYphl KaK CpEJICTBAa B3aUMOJEHCTBUS MEKIY
JIOIBMU U TIO3HAHUS MUDA;

NOHMMAaHKE ceNU(PUKN OMOJIOTUN KaK HAyKH, OCO3HAHUS €€ posid B (POPMUPOBAHUU PALIMOHAIBHOIO
HAYYHOTO MBIIIJICHNS, CO3JJaHUM LEJIOCTHOTO IMPEJACTaBICHHUS 00 OKpY’)KalolleM MHpe KaK O €IMHCTBE
IPUPOJIbI, YEJIOBEKa M O0OIeCTBa, B IMO3HAHUM TNPUPOJHBIX 3aKOHOMEPHOCTEH M peUIeHHH MpodieM
COXPAaHEHHUs IPUPOAHOIO PAaBHOBECHS;

yOEeXKIAEHHOCTh B 3HAYMMOCTH OHOJIOTUM [UIsl COBPEMEHHOM IMBMIIM3AMK: 00ECHEYeHHUs HOBOTO
YPOBHSI pa3BUTUSI MEAMLIUHBI, CO3/IaHHE MEPCIEKTUBHBIX OMOTEXHOJIOIMHA, CIOCOOHBIX pellaTh pecypCcHbIe
npo0JieMbl Pa3BUTHUSL YEJIOBEYECTBA, MOUCKA MyTEW BBIXOJA W3 TJI0OAIbHBIX 3KOJOTMYECKHX MHpoOieM u
o0ecrieyeHus nepexojia K ycTOMUMBOMY pa3BUTHUIO, PALlMOHATBHOMY HMCIIOIb30BaHUIO MPUPOIHBIX PECYPCOB
1 (GOPMUPOBAHNIO HOBBIX CTAaHJAPTOB KU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOIMYECKMX 3HAHMM B LIEJISX MOBBIMIEHUS OOIEH KyIbTypHl,
€CTECTBEHHO-HAyYHOW I'PaMOTHOCTH, KaK COCTaBHOM 4acTH (YHKIIMOHAIbHOU IPAMOTHOCTH O0YyYaromuxcs,
dopmupyeMoii pu N3yueHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IO3HAHHUS, HCIOJb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTHU
UCIIONIb30BaTh IMOJyyaeMble 3HAHMA Ul aHajiu3a U OOBSICHEHUS SBJICHUH OKPYXKAIOLIEro MHupa |
MPOUCXOSAIMINX B HEM U3MEHEHH, yMEHHE J1elaTh 000CHOBaHHbBIE 3aKIJIFOUEHUSI HA OCHOBE HAYYHBIX (PAKTOB
Y UMEIOIINXCS JAHHBIX C LEJIBIO MOIYYEHHS] IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS Ui pellieHus mpodiieM B
peabHbIX KU3HEHHBIX CUTYAIUAX;

OCO3HAHHWE IEHHOCTM HAyYHOM JEeATENbHOCTH, TOTOBHOCTb OCYILIECTBJIATH IPOEKTHYIO U
MCCIIEIOBATEILCKYIO AECSITEIbHOCTh MHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHHIO, K AKTUBHOMY
MOJYYEHHIO HOBBIX 3HaHUH 110 OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIMH.

METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpeamMeTHbIe Pe3yIbTaThl OCBOSHHS YI€OHOTO TpeaMeTa « BHONOT s BKITIOYAIOT: 3HAYMMBIE IS
(GbOopMUPOBAaHUS MHUPOBO33PECHUS OOYYAIOMIMXCS MEXKIUCIUIUTMHAPHBIC (MEXKIIPEIMETHBIE) OOIIeHayYHbIC
MOHSATHUS, OTPAXKAIOUIME IEJIOCTHOCTh HAYyYHOH KapTUHBI MHpa M CHenu(HUKy METOMOB TIO3HAHWUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHs, SIBJICHUE, MPOIECC, CUCTEMa, HAyUHBIH (akT,



NPUHINI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIeOBaHue, HAOII0JCHNEe, HW3MEpeHHe,
IKCIIEPUMEHT M JPyTue); YHHBEpCAIbHBbIC ydeOHbIC ICUCTBHS (IIO3HABATEIbHbIC, KOMMYHHUKAaTHBHEIC,
pEryJsTHBHBIE), OOecleYnBamIue Q(OpMHPOBaHUE (YHKIMOHATBHOW TPAMOTHOCTH W  COLMAIBHOM
KOMITCTCHIHH 00yYaIOUINXCS; CIIOCOOHOCTh 00yYaroUIUXCS UCIIOJIb30BATh OCBOCHHBIC
MEXKIUCIUIUTMHAPHBIC, MHPOBO33PCHYECKHE 3HAHWS W  YHUBEPCAIbHbIC y4YeOHbIC JICHCTBHS B
II0O3HABATEJILHON U COLIMAIIBHON ITPAKTHKE.

B pesynbrare m3yueHuss OMOJIOTMHM Ha YPOBHE CpeIHEro olmiero odpazoBaHus y 0OydYaromierocs
OyayT chopMuUpOBaHBl TIO3HABATEIFHBIC YHUBEPCAJIbHBIC YYEOHBIC JIEHCTBHS, KOMMYHUKATHBHBIC
YHUBEpCAJIbHBIC YYEOHbIC JCUCTBHS, PErYJISATUBHBIC YHHBEPCAIbHBIC YYCOHBIC ICHCTBHS, COBMECTHAs
JeSITeIIbHOCTb.

MeranpeMeTHbIE PE3yJIbTaThl OCBOCHHS IPOrPaMMBbl CPEIHEro OOINEro 0Opa3oBaHMs JIOJDKHBI
OTpaKaTh:

OgJaieHne YHUBEPCAJIBLHBIMH Y4€OHBIMH MO3HABATEIbHBIMU €HCTBUAMU:

1) 6a3oBbIe JOrHYeCKHeE e CTBUS:

CaMOCTOSITENILHO (JOPMYIIMPOBATH U aKTyaJIM3UPOBaTh MPoOJIeMy, pacCMaTpPUBAaTh €€ BCECTOPOHHE;

MCIIOJIH30BATh IPU OCBOCHUY 3HAHUN IPUEMBI JJOTHYECKOTO MBIIIJICHUS (aHAIM3a, CHHTE3a,CpaBHEHUS,
Kinaccuukanuu, o00OIIECHUS), PACKPBIBATh CMBICI OHMOJIOTHYECKUX TOHITHH (BBIACIATh MX XapaKTCPHbBIC
MPU3HAKH, YCTAHABIUBATH CBSI3U C IPYTHUMH MOHSITHIMU);

OTPENENATh IEJU JEATCIbHOCTH, 3a/aBas IapaMeTpbl U KPUTEPUH HUX JOCTHIKEHHUS, COOTHOCHUTH
pe3yabTaThl ACSITEIIBHOCTH C TIOCTABICHHBIMHU LIEIISIMU;

HCITOJIH30BaTh OMOJIOTMYECKUE TIOHATHS ISl O0OBsICHEHUS (DAKTOB U SBJICHUI KUBOK TTPUPO/IBI;

CTPOUTH JIOTUYECKHE pacCyXKIeHUs (MHAYKTHBHBIC, IEAYKTHBHBIC, 110 AaHAJIOTHH), BBIABISITH
3aKOHOMEPHOCTH U IIPOTUBOPEUUS B PACCMATPUBAEMBIX SIBIICHUSAX, (OPMYITUPOBATH BHIBOBI U 3AKITIOUCHUS;

MIPUMEHSATH CXEMHO-MOJIETILHBIE CPEJICTBA VISl IPEICTABIICHHS CYIIIECTBEHHBIX CBA3EH U OTHOIICHUM B
U3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTHUBOPEUUN PA3HOTO POA, BHISIBICHHBIX B PAa3TMUHBIX
WH()OPMAIMOHHBIX UCTOUHUKAX;

pa3pabaTeiBaTh TJIaH pENIEHUS MPOOJeMbl C Y4YETOM aHaiu3a HWMEIONIMXCS MaTepHalbHBIX H
HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB ILEJSM, OLIEHHBATh
PHICKH TIOCIIEJICTBUM JIEATETHHOCTH;

KOOPJMHHUPOBATh U BBHIMOIHITH PabOTy B YCIOBUAX PEATBbHOTO, BUPTYAIbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

pa3BUBATh KPEATHBHOE MBILIUICHHE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCJIEA0BATEILCKHE I CTBHA:

BJIAJICTh HaBbIKAMHU Y4€OHO-MCCIIEI0BATENLCKOM U MMPOCKTHOM JeATEIbHOCTH, HABBIKAMU PAa3PEIICHHS
mpo0JieM, CIOCOOHOCTHI0 U TOTOBHOCTBIO K CAMOCTOSITETFHOMY MOMCKY METOAOB PEIIECHUS MPAKTHYECKHX
3a/1a4, TPUMEHEHHUIO Pa3IMYHBIX METO/I0B MO3HAHUS;

HCIIOJIb30BaTh Pa3MYHbIE BUJIbI ACSITEIHHOCTH MO MOJYYEHUIO HOBOT'O 3HaHUS, €r0 MHTEPIpPETALINH,
npeoOpa30BaHUI0 W TMPUMEHEHHWIO B YYEOHBIX CHTYyalMsIX, B TOM YHCJI€ TPH CO3JaHUHU YUYEOHBIX U
COIIMAJIbHBIX MPOEKTOB;

dbopMHUpPOBaTh HAYYHBIN TUIT MBITIUICHHS, BJIaI€Th HAYYHON TEPMUHOJIOTHEH, KITIOUEBBIMU TIOHITHUSIMU
1 METOJIaMHU;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/ladyll B 0OpPA30BATEIBHON NEATEIHHOCTH M KU3HEHHBIX
CUTYaIusX;

BBISIBJIAITh TPUYMHHO-CIICJICTBEHHbIE CBSI3M W aKTyaJu3UpOBaTh 3aJady, BBIIBUTATh TUIIOTE3y €&
pemieHus, HaXOUTh apTYMEHTHI JIJIsl IOKA3aTeIbCTBA CBOUX YTBEP)KJICHHM, 3aJaBaThIIapaMeTPhl U KPUTEPUH
pELIeHUS;

aHAJM3UPOBATh TOJTYYEHHBIE B XOJE PEIICHHs 3aJa4dl Pe3yIbTaThl, KPUTHUYECKH OIICHUBATH WX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3BMEHEHUE B HOBBIX YCJIOBUSIX;

JIlaBaTh OIEHKY HOBBIM CUTYAIUsIM, OIICHUBATh TPHOOPETEHHBIN OIIBIT;

OCYIIECTBIISATh  IIEJICHANPABICHHBIA TOUCK TEpeHoca CPEeACTB M CHOCOOOB  JICHCTBUS B
poeCCHOHATIBHYIO Cpey;

YMETh MEPEHOCUTH 3HAHUS B MTO3HABATEIBHYIO U MTPAKTUYECKYIO 00IACTHKU3HEACITETLHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIaCTeH;



BBIIBUTaTh HOBBIE €U, MpeAsiaraTb OPUTMHAJIbHBIE MOAXOAbl U PEUICHUS, CTaBUTh MPOOJIEMbI U
3aJa4u, TOMYCKAIOIINE AIbTEPHATUBHBIC PEILICHHS.

3) padota c undopmamnueii:

OpPUEHTHPOBATHCSI B PA3JIMYHBIX HMCTOYHHMKAX WHpoOpManuu (TEKCTe y4eOHOro MmocoOwus, HaydHO-
HOMYJISIPHOM JUTEpaType, OMOJIOrMYECKUX CIIOBapsX M CHPAaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3axX NaHHBIX, B
WnTepuere), aHanmu3upoBaTh WHGOPMALMIO PA3TUYHBIX BHUIOB M (OPM MpPEICTaBICHHS, KPHUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUHBOCTH;

(dbopMyIIMpOBaTh 3aMPOChl U MPUMEHSATH PA3THMYHBIC METOIBI MPU MOUCKE W 0TOOpE OMOIIOTUYECKOM
uH(pOopMaluu, HeOOXOAUMOI /1JIsl BBIIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTraTh  ONBIT  HCIOJNB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIH30BAHUS PA3INYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYI0 (OpMy MpeacTaBIeHHS OMOJIOTHMYECKOW HH(POpMaLUu
(cxeMmsl, rpaduKH, THArpaMMbl, TaOIHUIIbI, PUCYHKH U JPYTOE);

UCTIOJIb30BaTh HAYYHBIM S3BIK B KaueCTBE CPENCTBA MpHU paboTe ¢ OMOIOrMYecKoil MHGOpMaIHen:
NPUMEHSTh XUMUYecKue, GU3MUecKue U MaTeMaTH4YeCKHUe 3HAaKHM U CUMBOIIBI, (opMyibl, abOpeBuatypy,
HOMEHKJIATypy, UCTIOIb30BaTh U MPE0OPa30BBIBATH 3HAKOBO- CHMBOJIMYECKUE CPENICTBA HATIISTHOCTH;

BJIQJICTh HaBBIKAMHM pACIO3HABaHHUS U 3allUThl HHPOpMAIUH, HWHGOPMAIMOHHON Oe30MacHOCTH
JMYHOCTH.

OBJIaIIEHI/Ie YuuBepCaJbHBIMU KOMMYHUKATUBHBIMU HeﬁCTBHHMH:

1) o0menue:

OCYILECTBIISITh KOMMYHHKAIlMM BO BceX cdepax >KM3HM, aKTUBHO Y4YacTBOBaTh B JHAJIOTE HIIU
JUCKYCCUHM IO CYLIeCTBY OOCyXk1aeMoi Tembl (YMEHHE 3a/laBaThb BOIPOCHI, BBICKAa3bIBATh CY)KICHHS
OTHOCHUTEJIBHO BBITNOJHEHUs IpEeIIaraéMoi 3aJadyd, y4YUTHIBATH MHTEPECHl M COTJIACOBAHHOCTH IO3ULIUN
JPYTUX YYaCTHUKOB JMAJI0ra WK AUCKYCCHUH);

pacnio3HaBaTh HeBepOajbHbIE CpEICTBAa OOIIEHUS, IMOHMMATh 3HAYEHHWE COIMAIBHBIX 3HAKOB,
IPEINOCHIIOK BOZHUKHOBEHUS! KOH(DIMKTHBIX CUTYallUid, YMETh CMATYaTh KOH(QIMKTHI HBECTU NIEPErOBOPHI;

BJIAJIETh PA3IMYHBIMH CHOCOOAMM OOIIEHHS M B3aUMOJEHCTBUS, NMOHMMATh HAMEpPEHUs IPYyrux
Jro/Ied, TPOSIBIIATh YBAXKUTEIbHOE OTHOILIEHHE K COOECeTHUKY M B KOPpPEKTHOU (opme (opMyIHpoBaTh
CBOM BO3paXCHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHUS C UCIIOJIB30BAHUEM S3BIKOBBIX CPEIICTB.

2) coBMeCTHAs 1eATeJIbHOCTD:

NOHMMATh U HCIOJB30BaTh NPEUMYIIECTBA KOMaHIHOW M WHIUBUAYaIbHOW paOOThl MpPH pEIICHUU
O6uosnornyeckoil  mpoOneMbl, OOOCHOBBIBaTH  HEOOXOAMMOCTb  MPUMEHEHHs] TPYHNOBBIX  (opM
B3aMMOJIEHCTBYS NPU pelIeHUH yueOHOM 3a1aui;

BBIOMPATh TEMATUKY U METObl COBMECTHBIX JECHCTBHUI C yU4ETOM OOIIMX UHTEPECOB U BO3MOXKHOCTEM
KQKJIOTO WICHA KOJIJIEKTHBA;

IIPUHUMATh L€ COBMECTHOU IEATEIbHOCTH, OPraHU30BBIBATHL U KOOPAMHUPOBATH JNEHCTBHUS IO €€
JTOCTHKEHHUIO: COCTaBJIATh IUIaH JAEUCTBUN, paclpenessTh pojid ¢ Y4ETOM MHEHHI y4acTHUKOB, 00CYXJ1aTh
pe3yJbTaThl COBMECTHON pabOTHI;

OLICHMBAaTh KaueCTBO CBOEro BKJIaJa M KaXJOT0 yYacTHHKA KOMaHIbl B OOUIMI pe3ynbTar Io
pa3pabOTaHHBIM KPUTEPUSIM;

IpeJIaraTb HOBBIE MPOEKTHI, OLIEHNBATh UJEU C NO3ULHUHA HOBU3HBI, OPUTHHAIIBHOCTH, MPAKTUYECKOU
3Ha4MMOCTH;

OCYILECTBIATh ITO3UTHUBHOE CTPATETMYECKOE IIOBEJICHWE B PA3JIMYHBIX CUTYyalUsaX, IPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUITUATHBHBIM.

OBj1aieHHe YHHBEPCAJIbHBIMH PEryJIsiITUBHBIMH 1€/iCTBUSIMH

1) camoopranuzanusi:

HUCIIOJIBb30BAaTh 6HOHOI‘I/I‘IGCKI/I6 3HAaHUA OJId BBIABIICHUA Hp06HeM U UX PCHICHHA B KHU3HCHHBLIX U
y4eOHBIX CUTYaIHsX;

BLI6I/IpaTB Ha OCHOBE GI/IOHOFI/ILICCKI/IX 3HaHUHU LECJICBBIC U CMBICJIIOBBIC YCTAHOBKH B CBOUX I[eﬁCTBHSIX
¥ IOCTYIKAX 0 OTHOIICHHIO K XUBOI PHPOJIE, CBOEMY 3[0POBBIO H 370POBBIO0 OKPYIKAIOIIINX;

CaMOCTOATCIIbBHO OCYHICCTBJIATL INMO3HABATCIBHYIO ACATCIIBHOCTL, BBISBJIATH HpOGHeMBI, CTaBUTh U
GopmyIHpoBaTh COOCTBEHHBIC 3a1a4K B 00pa30BATEIbHOMN ACATEIFHOCTH 1 )KU3HEHHBIX CUTYAIHsX;



CaMOCTOSITENIbHO COCTaBJATh IUIAH pEIIeHUs MpoOieMbl C Y4YETOM HMEIOLIUXCS PEecypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacuIMpsATh paMKH Y4€OHOTO IpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEIlICHHUE; OLIEHUBATh

IPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO MIMPOKOW 3PYAULIMU B Pa3HbIX 00JACTIX 3HAHHM,
MOCTOSTHHO TMOBBIMIATH CBOW 00pa30BaTeNbHBIN U KYJIBTYPHBIH YPOBCHbD.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTb, OLICHUBATh COOTBETCTBUE
pE3yIbTATOB LIEJISIM;

BIIQJICTh HABBIKAMH TIO3HABATENBHOW pEeQICKCUM KaK OCO3HAHUS COBEpIIACMBIX JEHCTBUH U
MBICITUTENIbHBIX POIECCOB, UX PE3YyJIbTATOB U OCHOBAHM, UCIIOJIL30BATh MPUEMBI PEIICKCHH ISl OLEHKU
CHUTYyaIlMH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PELICHUS 110 UX CHH)KEHHIO; IPUHUMATh

MOTHBBI U apIYMEHTHI APYTUX IIPU AHAIN3€E PE3YJIbTAaTOB ACATEIbHOCTH;

3) npuHsiTHE Ce0s1 U IPYIrUX:

IPUHUMATH ceOsl, TOHUMAsi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€ PE3YIbTATOB IEATEIbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPaBO APYTUX HA OIINUOKU;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TO3UIUH JPYTrOro YeJI0BeKa.

MHNPEJIMETHBIE PE3YJIBTATDBI

[IpenmMeTHbIE pe3yabTaThl OCBOEHUS COJEpKaHUs yuyeOHoro npeamera «buonorusp» Ha yriyOnéHHOM
YpPOBHE OpHEHTUPOBaHbI Ha obecredeHue MpopmibHOro oOyuyeHus oOyuwaromuxcs Ouonoruu. OnHu
BKITIOYAIOT: CHEHU(PHUECKUE /Ui OMOJIOTUN HAay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBHIA 110 OCBOCHUIO,
UHTEpIpeTallid U NMpeoOpa3oBaHUIO 3HAHUM, BBl JAEATEIBHOCTU IO IMOJYYCHHMIO HOBBIX 3HAHUH U HX
IPUMEHEHHI0O B DAa3IMYHBIX YYEOHbIX, a TaKKe€ B peaJbHbIX >KU3HEHHBIX cuUTyauusx. lIpeamerHsie
pE3yJIbTaThl MPEACTABIIECHBI 10 FO1aM U3Y4YECHHUS.

[TpenmeTHBIE pe3ynbTaThl 0OCBOCHHS y4eOHOTO rpenmera «buomorus» B 10 knacce momKHBIOTpaxaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MecTe W pPOJM OHOJOTMM B CHCTEME €CTECTBEHHBIX HAayK, B
(OopMUpPOBaHUM €CTECTBEHHO-HAYYHON KapTHUHBI MHpA, B IO3HAHUHU 3aKOHOB IPUPOJIbI U PELICHUH IPOoOiieM
PaLMOHATIBHOTO MPUPO/IONIONIB30BaHMs, O BKJIa/le POCCUICKUX U 3apyOekHbIX YUEHBIX Bpa3BUTHE OUOJIOTHH;

BJIQJICHHE CHUCTEMOM  OMOJOTMYECKMX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraromye
Ouosornyeckne TePMUHBI U IOHATUS ()KU3Hb, KJIETKA, OPraHu3M, MeTa00JIM3M, FOMEOCTa3, CaMOperyJIsius,
CaMOBOCITPOM3BE/ICHNE, HACJIEICTBEHHOCTb, M3MEHYMBOCTb, POCT U pa3BUTHE), OMOJIOTUYECKHE TEOpUU
(xknerouynas teopust T. llIBanna, M. lllneiinena, P. BupxoBa, xpomocoMHas Teopusi HacieAacTBeHHOCTH T.
Moprana), yuenust (H. W. BaBunoBa — o neHTpax MHOrooOpasusi M IPOUCXOXKAECHUS KYJIbTYPHBIX
pacTeHuii), 3aKOHbI (€IMHOOOpPa3us MOTOMKOB IIE€PBOTO IOKOJIEHHUS, pACIICIUIEHUs, YUCTOTHI TaMeT,
HE3aBHCUMOT0 HacyenoBanus I'. MeHnzaens, roMOJIOrMYECKUX PSIOB B HAClIeNCTBEHHOW n3MeHunBoctu H. M.
Bagunosa), mpuHIUIBI (KOMIUIEMEHTAPHOCTH);

BJIQJICHHE OCHOBHBIMHM METOJaMH HAy4YHOI'O TIO3HAHUS, MCHOJIb3YeMbIX B OHOJIOTMYECKUX
UCCIIEIOBaHMSX KUBBIX 00BEKTOB (OMMCAHUE, U3MEPEHNE, HAOII0JeHUE, SKCTIEPHUMEHT);

YMEHHE BBIIEIATh CYIIECTBEHHbIE TMPU3HAKU: BHPYCOB, KIETOK MPOKAPUOT M  IYKApPHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, B TOM 4ucie OakTepuil, rpuOOB, pacTeHHUi, )KUBOTHBIX U
YEJIOBEKa, CTPOCHUS OpraHOB M CHUCTEM OpraHOB pAacTEHUW, >KMBOTHBIX, 4YEJIOBEKa, IIPOLIECCOB
KHU3HEIEATEIbHOCTH, MPOTEKAONMX B OpPraHU3Max pacTeHHUH, >KMBOTHBIX U 4YellOBeKa, OMOJOTHYECKUX
mpoIeccoB: oOMeHa BemecTB (MeTaboMn3M), TPEBPAIICHHUs] SHEPTHH, OpOXKEHHUs, aBTOTPO(HOTO U
reTepoTpopHOr0 THUIIOB MUTaHMSA, (OTOCHHTE3a M XEMOCHHTE3a, MMHTO3a, MeiHo3a, raMmeroreHesa,
SMOpHOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS, PA3MHOXKEHUS, MHIAMBHIYalIbHOIO Pa3BUTHS OpraHHU3Ma
(oHTOTEHE3a), B3aUMOICHCTBHSI T€HOB, I€TEPO3HCa, HCKYCCTBEHHOTO 0TOO0pA;

YMEHHE YCTaHaBJIMBAaTh B3aMMOCBSI3U MEXIYy OpPraHOMIAMU KIETKM U HUX (QYHKLUHAMH, CTPOECHUEM
KJIETOK Pa3HbIX TKAHEH M UX QYHKLUUAMH, MEKAY OpraHaMU U CUCTEMAMHU OPraHOB y PAacTEHUH, KUBOTHBIX
U 4YeJOBeKa W UX (PYHKIUSAMH, MEXIYy CHUCTEMaMH OPraHOB M UX (DYHKIHMSAMH, MEXIy dTanmamMu oOMeHa
BEILIECTB, ATallaMM KJIETOYHOrO IMKJIA U JKU3HEHHBIX LMKIOB OPraHU3MOB, 3TallaMU 3MOpPHOHAIBHOTO



Pa3BUTHSA, TECHOTUTIOM U (DEHOTUTIOM, ()EHOTUTIOM U (haKTOpaMH Cpelibl OOUTaHMUS,

YMEHHE BBIABIATH OTIMYUTENIbHBIE IPU3HAKU KUBBIX CUCTEM, B TOM YHUCIIE PACTEHUM, )KMBOTHBIX U
YEIJIOBEKA;

YMEHHUE UCIOJIb30BaTh COOTBETCTBYIOLIME apTyMEHThI, OMOJIOTNYECKYI0 TEPMUHOJIOIHIO U CUMBOJIUKY
JUIsl 1OKa3aTenbCTBa POJICTBA OPTaHU3MOB Pa3HbIX CUCTEMAaTUYECKUX IPYIII;

yMEHUE pemaTb OHOJOrMYeCKHe 3aJaud, BBIABIATh HPUUMHHO-CIEJICTBEHHBIE CBS3H MEXIY
UCCIIETyeMbIMH OHMOJIOTUYECKUMH TPOIIECCAMH M SIBICHUSMH, JIEJIaTh BHIBOABI M MPOTHO3Bl HA OCHOBAaHHUH
IIOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE U TpaKTHUecKue paboThbl, cOOM0IaTh NMpaBuiIa MpU paboTe ¢
y4eOHBIM 1 1a00pPaTOPHBIM 000PYI0BAHHUEM;

YMEHHUE BBIBUTaTh TMIIOTE3bI, IPOBEPSTh MX 3KCIEPHUMEHTAILHBIMU CPEACTBAMH, (GOPMYIHPYS IIeTb
MCCIICIOBAHMS, AaHAIIU3UPOBATh IOIYYCHHBIE PE3YJIbTATHI U J€JIaTh BBIBOJIBI,

YMEHHE Y4acTBOBaTh B Y4eOHO-HCCIIENIOBATEIbCKONW paboTe MO OMOJNIOTHH, SKOJIOTUH M MEIUIUHE,
IPOBOJUMOM Ha 0a3e IIKOJBHBIX HAyYHBIX OOLIECTB, U IyOJUYHO MPEACTABIATh MOIYUYECHHBIE PE3YIbTaThl
Ha YYEHUYECKUX KOH(PEPEHIIHIX;

YMEHHE OLICHMBATh 3TUYECKHUE AaCHEKThl COBPEMEHHBIX HCCIIEAOBaHMM B ob6jsacTu OHUOJIOTUM U
MEAMLMHBI (KJIOHUPOBAHUE, HCKYCCTBEHHOE OIUJIOJOTBOPEHHUE, HANpPABICHHOE HW3MEHEHHWE TIeHOMa U
CO3/I1aHHE TPAHCTEHHBIX OPIraHU3MOB);

YMEHHE OCYHIECTBIISTh OCO3HAHHBIN BbIOOp Oymymieil mpodeccHoHambHON IEATENIbHOCTH B O0JIACTH
6MoJI0OrnU, MEAULIMHBI, OMOTEXHOJOTUH, BETEPUHAPHUH, CEIBCKOI0 XO35HCTBA, MUIIEBON MPOMBIIUIEHHOCTH,
yIIIyOJsTh MO3HABATEIBHBIN HHTEPEC, HAIIPABICHHBIN Ha OCO3HAHHBIN BEIOOPCOOTBETCTBYIOLIEH Mpodeccuu
U IIPOJIOJDKEHHE OMOIOrnYeckoro o0pa3oBaHus B OpraHU3alusaX CPeAHEro Npo(eccuoHaNIbHOrO U BBICIIETO
o0OpazoBaHusl.

[TpenmerHble pe3ynbTaThl 0OCBOCHUS yueOHOro npenmera «buonorus» B 11 knacce nomKHbIOTpaXaTh:

c(OpMUPOBAHHOCTh 3HAHMM O MECT€ M pOJM OHMOJOTMM B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHPOBAHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHUpA, B MO3HAHUU 3aKOHOB MPUPOABI U
pPELIEHUH D3KOJOTMYECKMX MpoOJeM YelOoBeYecTBa, a TaKKe B PEIIEHWH BOIPOCOB PAlUOHAIBHOIO
HIPUPOIONOIb30BaHUA, U B (H)OPMUPOBAHUU IIEHHOCTHOTO OTHOUIEHHS K MPUPOJE, OOLIECTBY, YEIOBEKY, O
BKJIQJI€ POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE OMOJIOTHH,

YMEHHUE BIIAZIeTh CUCTEMOM OMOJOrMUECKUX 3HAHHUM, KOTOpas BKIIIOYAET OINpe/leIeHUs] U TIOHUMaHHe
CYLIHOCTH OCHOBOINOJArarmluxXx OHOJIOTHYECKUX TEPMHMHOB U MOHATUN (BHI, 3KOcHcTeMa, Ouocdepa),
Ouosornyeckue Teopuu (dBostorMoHHas Teopus Y. [lapBuHa, CHHTETHYECKAs TEOPHUS SBOJIOLMH), YUCHHUS
(A. H. CeBepuoBa — 0 nyTsx W HampaBieHusX sBomonuu, B.M. Bepnanckoro — o 6uocdepe), 3aK0oHbI
(remeruueckoro paBHoBecus J[x. Xapau u B. BaiinGepra, 3apoapimenoro cxonactsa K. M. bapa), npasuia
(muaumyma HO. JIubuxa, sKonoruueckod HUpaMuIbpl 3HEPruM), runoresbl (runmoresa «vupa PHK» V.
I'mnGepra);

YMEHHE BJIa/IeTh OCHOBHBIMH METOJIaMH HAay4YHOTO IMO3HAHUS, HCIOJIb3YEMBIMH B OHOJOTHYECKHX
UCCIIEIOBAaHUAX JKUBBIX OOBEKTOB M OJKOCHCTEM (ONMMCaHUe, M3MEpeHHe, HAOII0JCHHE, SKCIEPUMEHT),
croco6aMH BBISIBJICHUS U OLIEHKH aHTPOIIOT€HHBIX U3MEHEHHUI B IPUPOJIE;

YMEHHE BBIJCIATh CYIIECTBEHHBIE NPU3HAKU: BUIOB, OHMOIeOlEHO30B, PKOCUCTEM U OHOCHEpHI,
CTaOUITM3UPYIOIIEro, JBIKYIIETO U Pa3pbIBAIONIET0 €CTECTBEHHOTO OTOOpa, allIoNaTpUYecKoro |
CHUMIIaTPUYECKOTO BUAO000PA30BaHUs, BIUSHHS JBMXKYIIMX CHJ SBOJIIOUMH Ha TeHO(OHJ MOMYJSIHH,
MPUCTIOCOOTIEHHOCTH OPraHU3MOB K Cpejie 0OMTaHMs, YepeAOBaHUs HaIlPaBJICHUN 3BOJIOLUHU, KPYTOBOPOTA
BELIECTB U NIOTOKA PHEPTUH B 3KOCUCTEMAX;

YMEHUE YCTAaHaBIMBAaTh B3aUMOCBSI3M MEXKAYy NPOLECCaMU 3BOJIOLMHU, JBIXKYLUIUMU CHIIAMU
AHTPOIIOTeHE3a, KOMIIOHEHTAMH PA3JIMYHBIX SKOCUCTEM U MPUCITOCOOJIECHUSIMUA K HUM OPTaHU3MOB;

YMEHHUE BBISBIATH OTIMYHUTEIbHBIC TMPU3HAKH JKMBBIX CHUCTEM, IPHUCIIOCOOJEHHOCTh BUIOB K Cpefe
oOuTaHusi, aOMOTHYECKMX W OMOTUYECKUX KOMIIOHEHTOB DJKOCHCTEM, B3aMMOCBS3E€H OpPraHH3MOB B
COOOIIIECTBAX, AHTPOMOTEHHBIX U3MEHEHUN B SKOCHCTEMAaX CBOCH MECTHOCTH,

YMEHHE HCIIOIh30BaTh COOTBETCTBYIONINE apPTyMEHTHI, OMOJIOTHYECKYIO0 TEPMUHOJIIOTHIO U CHMBOJIUKY
JUISL TOKA3aTeNbCTBA POJCTBA OPTraHU3MOB PA3HBIX CHCTEMATHYECKUX TPYMI, B3aUMOCBS3U OPraHU3MOB U
cpensl OOWTaHUS, €IUHCTBA YEJIOBEUECKHX pac, HEOOXOIMMOCTH COXpPaHEHHUS MHOrooOpasvs BHUJIOB H
9KOCHUCTEM KaK yCJIOBHsSI COCYIIECTBOBAHUS ITPUPOIBI U YETIOBEUECTBA;

YMEHHE peliaTh OHOJOTHYECKHE 3a/layl, BBIABISATH NPUYUHHO-CICICTBEHHBIC CBS3U MEXIY



UCCIIElyeMbIMH OMOJIOTUYECKUMH IPOLIECCAaMH U SIBICHUSIMM, J1€J1aTh BBIBOJABI M IMPOTHO3bl HA OCHOBAaHHU
IIOJIyYEHHBIX PE3yJIbTATOB;

YMEHHUE BBINOJHATh JIAOOPAaTOpHbIE U NpakTHYecKue paboThl, cOOM0AaTh HpaBuiIa Ipu padboTe C
y4eOHBIM U JTA00PATOPHBIM 000PYI0BAHUEM;

YMEHHUE BbIIBUraTh TMIIOTE3bI, IPOBEPATh MX SKCIIEPUMEHTAIBHBIMU CPEICTBAMU, (OPMYIHUPYS LIETh
UCCIIEI0BAHMS, AaHAJIM3UPOBATH ITOJYYEHHBIE PE3YJIbTAThl U J1€JaTh BEIBOBL;

YMEHHE Y4YacTBOBaTb B Y4eOHO-HCCIIEI0BAaTEIbCKOW paboTe Mo OMOJIOIHH, 3KOJOIMH U MEAULUHE,
POBOIUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, M IyOJHMYHO MPEICTABIATH MOJTYUYCHHBIE PE3YIbTAThI
Ha YYEHUYECKUX KOH(PEPEHIHIX;

YMEHHUE OLICHUBATh THIIOTE3bl U TEOPUHU O IIPOUCXOKICHUH KU3HH, YEIIOBEKA U YEIIOBEUECKUX pac, O
IPUYMHAX, HOCIEICTBHIX U CIIOCO0axX MpeloTBpallleH s I100aJbHbIX H3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBJISATh OCO3HAHHBIM BHIOOp Oyayuiel mpodecCHOHaNbHON AEITeNbHOCTH B 0071aCTH
OMOJIOTHH, HKOJOTHH, MPUPOIONOJIB30BAHUS, MEIUIMHbI, OMOTEXHOJOIMH, ICUXOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO XO03S5CTBA, MHUIEBON MPOMBIIIICHHOCTH, YIIIyOJsTh MO3HABATEIbHBIN HHTEPEC, HAIPaBICHHBIN
Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH Hpodeccuu U MPOAOIDKEHHE OMOJIOTHYECKOro o0pa3oBaHUs B
OpTraHu3aIUAX CPEAHETO MPOPECCHOHATHFHOTO U BBICIIEr0 00pa30BaHMSL.

Opraﬂmauuﬂ l'[pOCKTHOﬁ H y'leﬁHO-I/ICCJIeHOBaTeHI)CKOﬁ AECATCJIBbHOCTH YYCHUKOB

n/n

Kaace IpumepHasi TeMaTHKa MPOEKTHO-NCCJIE0OBATEIbCKHX PadoT

10-11 | Apanranus OpraHU3MOB K YCIOBHSIM OKPYIKAIOIICH CPEIb.

Apxeiickas u IIporeposoiickas 3pbl ¢ TOUKH 3peHUst OHoJIora.

buonoruueckue MeTo 16l 00pbOBI ¢ BpEIUTENSIMU KOMHATHBIX PACTEHUH.
buorexHonorus - HaaeK bl U CBEPLICHUS

Bopnba co crapenuem B 21 Beke.

Bupycsl - HekieTouHble (POPMBI XKU3HU

Bupycs! - 6ena 21 Beka.

BiusiHue cTpeccoB Ha 3J0pOBBE YEIOBEKA

BimistHue TpaHCreHHOTrO KOpMa Ha pa3BUTHE PENPOAYKTUBHON CUCTEMBI MBIILIEH.
BnusiHue TpaHCOPTHOM 3arpsi3HEHHOCTH BO3/lyXa Ha 3MU(UTHBIC JTUIIAHHUKY HAIIEro
Kpasi.

BnusiHue GUTOHIMIHBIX pacTeHU Ha )KUBbIE OPraHU3MBI.

['MnoTe3bl 0 NPOUCX0XKIEHUH YETI0BEeKa

JIBMOKyLIME CUIIBI HBOJIIOLIMH

JIBmoky1iue cuisl sBoioliMK. bopb0a 3a cyiecTBoBaHue.

EcrecTBeHHbIE COOOIIECTBA KUBBIX OPraHU3MOB. BHOreoeHo3bI.

W3meHeHne ocTpoThI ciiyXa, B 3aBUCUMOCTH OT BO3pacTa U BIUSHUS (AaKTOPOB BHEIIHEN
CpEIBbL.

N3yyenue BU10BOro pazHoo0pas3usi MepBOIBETOB

W3ydenue BIUSHUS MPOTHBOAKAPULIUHON 00pabOTKHM Ha YUCIEHHOCTh U MHOT000Opa3ue
HA3eMHBIX OECIIO3BOHOYHBIX KUBOTHBIX.

N3y4yeHne noMalIHero paluoHa NUTaHUs CTAPLIEKIACCHUKOB C IIEJIBIO BBIBICHHS B HEM
TeHETUYECKU MOJIU(DULIMPOBAHHBIX UHIPEIUEHTOB.

N3y4enne conepkaHns KapoOTHHA B KOPMax AJIsl CEbCKOXO035HCTBEHHBIX )KUBOTHBIX.
NnauBuayanbHOE pa3BUTHE OPraHU3MOB, MJIM OHTOTEHE3

HckyccTBeHHBIE OpraHbl - IpobJeMa U MepPCIeKTUBEI.

Hcuesaronye BUIbI pacCTEHHI

HcuesnyBine BUIBI pACTCHUI.

MexaHu3Mbl GOPMUPOBAHUS YCTOMUMBOCTH K CHHTETUYECKUM U MPUPOIHBIM
aHTUOMOTHKAM y 0eIoro cTapUIOKOKKA.

MojHas oziex/1a v 370pOBbE

Hayunsie noctvkenus B.M. BepHaackoro

Hayunble 1 aTHUYecKHe TPOOIeMbl KITIOHUPOBAHMUS.




y LIKOJIbHHUKOB.
HoBble BakIIMHBI - HAZEXK/Ibl U CBEPILIECHUS
OrnpeziesieHre KpUTEPUEB YCIEITHOCTH 00yUYEHUS

pacTeHui.
Oren renetuku - I'perop Morann Menpens.

CYTOYHOMY XPOHOTHITY.
ITuTanue COBpPCMCHHBIX IMOJAPOCTKOB.

[TpropuTeTHl B IUTAHUH COBPEMEHHOM MOJIOICIKH.

[Monydenue Ouoraza u OMOKOMIIOCTA B YCIOBUSIX CEIBCKOM MECTHOCTH.
[TpuMeHeHHe JIeKapCTBEHHBIX PACTEHUI KUTEISIMU HAILIETO ITOCEIKa.
[Tpuons! - HOBBIE BO30YIUTENTHN OOJIE3HEH

[IpyuuHel HapylIEHWUS 3peHUs y 1eTen

[Tpo6aembl OnopazHo0Opa3us - COBPEMEHHBIE ACIIEKTHI.
[Tporecc aBoroIKM OGHOCHEPHI.

Pacsl, pacoBezieHre U pacu3m

CeprioBUTHOKIIETOUHAS AaHEMHUSI

CwMerianHble Opaku

Cwmemrannbie Opaxu. VcciieqoBaHuUs yUEHBIX.
CoBpeMeHHbIe B3IJIs/1bl HA IPUPOLY CTAPEHUS.
CoBpeMeHHEBIE MTPEICTABICHUS O TIPOUCXOKICHUH KU3HH
CTBOJIOBBIE KJIETKU M BBIPAIIMBAHUE OPTraHOB U TKAHEH.
CTpecchl ¥ CTPeCcCOyCTOHYMBOCTh OPraHU3Ma YeJI0BEKa.
Crapenue yenoseka. EcTb nu pemenne npoOiembr?

cucreMe MpoUIbHOro 00y4eHusl.
DBOJIOIMOHHBIE YUEHHUS

OBoutonust buochepsl
DBOJIIONNSA YETOBEKa - BOZMOXKHBIE PE3YJIbTATHL.

Hexkotopsie oco0eHHOCTH (PU3UIECKOTO Pa3BUTHS U TEMOJIMHAMHUYECKast (DYHKITUS cepiiia

OHpC,Z[eJ'IeHI/IC CTCIICHU ACTrpadaln IapKOBOT'O (bl/ITOI_IeHOSa IO COCTOAHUIO APEBCCHBIX

Onenka pabOTOCTIOCOOHOCTH HMIKOJIBHUKOB CTAPIINX KJIACCOB MO UX UHANBUAYAIBHOMY

HpI/IpOI[HO'O‘Ial"OBaH I/IH(1)CKI_II/I$I remopparundcckas Juxopaaka ¢ Ho4¢4YHbIM CUHAPOMOM.

YMcTBeHHast pab0OTOCTIOCOOHOCTh U (PU3MOIOTHYECKUE aanTal[iu CTapIIEKIaCCHUKOB K

@DaxTopsl, BAUSIOLINE Ha PA0OTOCIIOCOOHOCTh 1 YTOMJIEHHE B Y4EOHOM IMpoIiecce.
LleHTpbI MPOUCXOXKIEHUS KyIbTYPHBIX PACTEHUN U TIOMAIIHUX KUBOTHBIX.

CucreMa OLEHKH JOCTHKEHHMS IUIAHUPYEMbIX Pe3yJbTaTOB C NPUIOKEHHEM KPHUTEPHEB OLCHUBAHUSA
KKJIOTO BHIA pabOTHl 00YyYaromerocsi, MOJICKAIIMX OICHUBAHUIO (YCTHBIA OTBET, KOHTPOJbHas paboTa,

nabopaTopHas paboTa, TUKTaHT, TECT U Ip.)

Ne CnHCOK MTOTOBBIX IVIAHUPYEMBIX Pe3ya1bTATOB

Cnoco0 oneHkKH

1. | Kxkonimy 10 kmacca 00yJaromuiicss Hay49uTCS:

® BBIICTISATh CYIIECTBEHHBIE MPHU3HAKU OHOJOTHMYECKUX OOBEKTOB (KIETOK H
OpPraHU3MOB PAaCTeHHM, KUBOTHBIX, IPUOOB, OaKTEepUii) U MPOIECCOB, XapaKTEPHBIX
JUTSI )KUBBIX OPTaHH3MOB;

® APTYMEHTHPOBaTh, MPHUBOJIUTH JI0KA3aTENbCTBA POJICTBA PA3IUYHBIX TAKCOHOB
pacTeHui, KUBOTHBIX, TPHOOB U OaKkTepuii;

® APTYMEHTHPOBATh, IPUBOUTH JIOKA3AaTEIHCTBA PA3IMUNN PACTCHHM, )KUBOTHBIX,
rpu0OOB U OaKTepuii;

® OCYIIECTBIIATh  KJIACCH(UKAIMIO  OWOJOTHYECKUX  OOBEKTOB  (pacTeHHA,
JKUBOTHBIX, OakTepuii, TpMOOB) Ha OCHOBE ONpEICIICHUS WX MPUHAIJICIKHOCTH K
ONpeAeICHHON CHUCTEMaTUYECKOU IpyIIie;

® DacKpbIBaTh pOJIb OHOJIOTUM B MPAKTUYECKOW MAESITEIbHOCTH JIIOAEH; pPOJb

VYcrHbli 0I1poc,
KOHTpOJIbHAA
paborta,
nabopatopHas
paborta, TecT.




Pa3IMYHBIX OPTAaHU3MOB B J)KM3HHU YEJIOBEKA;

® O0BACHATH OOITHOCTH MPOMCXOXKACHHUS W IBOJIOIUN CHUCTEMATHYECKUX TPYIII
pacTeHUi 1 )KUBOTHBIX Ha MPUMEPAX COMOCTABICHUSI OMOJIOTMYECKUX 00BEKTOB;

® BEISIBIISITH TIPUMEPHI M PACKPBIBATH CYIIHOCTH IMPUCIIOCOOIEHHOCTH OPTaHM3MOB
K cpejic OOuTaHus;

® pPa3IMYaThIIO BHEIIHEMY BHJy, CX€MaM M OMUCAHUSM peallbHble OMOJIOTHYECKUE
OOBEKTBI WM WX H300paXEHUs, BBIIBIATH  OTIWYUTEIBHBIC  ITPU3HAKH
OMOJIOTHYECKUX 00BEKTOB;

® CpaBHUBATh OMOJIOTHYECKHUE OOBEKTHI (PAaCTeHHUs, KUBOTHBIE, OaKTepUu, TPHOBI),
MIPOIIECCHl KU3HENEATCILHOCTH; JCJIaTh BBIBOJABI M YMO3AKIIOYCHHS Ha OCHOBE
CpPaBHCHUS,

® YCTaHABIIMBATh B3aMMOCBSI3U MEXIy OCOOCHHOCTSIMH CTPOCHHUS M (PYHKITUSIMHU
KJIETOK U TKaHEH, OPraHOB U CHUCTEM OPTaHOB;

® ICTIOJIB30BAaTh METOJAbl OMONOTMYECKOW HayKd: HAOJII0AaTh M OIUCHIBATH
OMOJIOTUYECKHEe OOBEKTHI M TPOIECCHI; CTABUTH OWOJIOTMYECKUE DKCIEPUMEHTHI U
OOBSCHATH UX PE3YJbTATHL;

®3HATh U ApPTyMEHTHUPOBATh OCHOBHBIE MPaBUIIa MOBEACHUS B IPUPOJIE;

® AaHAJIM3UPOBATh U OIEHUBATH IMOCIICACTBUS ACATEIHHOCTH YEIOBEKA B MIPUPO/IE;

®OINMCHIBATh M HCIIOJIB30BaTh TPHUEMBl BBIPAIIUBAHUS UM  Pa3MHOKEHUS
KyJbTYPHBIX PACTEHUI U JOMAIIHUX KUBOTHBIX, YXOJa 32 HUMH;

3HaTh U COOIOATh IpaBuiIa padoThl B KaOMHETE OMOJIOTHU

® BBIJICIISATh CYIIECTBEHHBIC TPU3HAKH OWOJIOTMYECKUX OOBEKTOB (SKUBOTHBIX
KJIETOK W TKaHEH, OpraHoB M CHCTEM OpraHOB 4YEJIIOBEKa) W IIPOLIECCOB
KU3HEJCATCIIEHOCTH, XapaKTEPHBIX JIJISl OPraHu3Ma YeJIOBEKa;

® APTYMCHTHPOBATh, NPUBOAWTH JIOKA3aTEIbCTBA B3aMMOCBS3U 4YCIIOBEKA W
OKpYKaroIIei cpeibl, pOJICTBA YEeTIOBEKA C )KHBOTHBIMU;

® APTYMEHTHPOBaTh, MPUBOIAUTH JOKA3aTeNbCTBA OTIWYHA  dYeloBeKa OT
JKUBOTHBIX

® APTYMCHTHPOBATh, MPUBOJUTH JOKA3aTEIbCTBA HEOOXOIUMOCTH COOIIOACHHUS
Mep NpoHIaKTUKH 3a00JeBaHUM, TpaBMaTH3Ma, CTPECCOB, BPEAHBIX IPHUBBIUEK,
HApYIICHHUS OCaHKH, 3PCHHUS, CITyXa, NH()EKIIMOHHBIX ¥ MPOCTYIHBIX 3a00JICBaHU;

© 00BSICHATH IBOJIIONMIO BUAa YeIOBEeK pa3yMHBIM Ha MPUMEpPax COMOCTABJICHHUS
OMoJorn4Yecknx 00BEKTOB U IPYTHX MaTepUaIbHBIX apTeaKTOB;

® BBISIBJISITH TIPUMEPHI U TIOSCHATH MPOSIBIICHHE HACIEICTBEHHBIX 3a00JIeBaHMI Y
YeJIOBEKa, CYIIHOCTh IMPOIECCOB HACIICICTBEHHOCTH W W3MEHYHBOCTH, MPHUCYIICH
YeNIOBEKY;

® pa3IMyaTh MO BHEIIHEMY BUAY, CXeMaM U OTMHCAHHSIM pealbHbIe OMOJIOTHYECKHE
00BEKTHl (KJIETKH, TKAHU OpraHbl, CHUCTEMBl OPTaHOB) WU WX HU300paKEeHUS,
BBISBJISITH OTJIMYUTEIIBHBIC PU3HAKH OMOJIOTHYECKUX 0OBEKTOB;

® CPaBHMBATh OHWOJIOTHYECKHE OOBEKTHI (KJIETKU, TKAaHU, OPTaHbl, CHUCTEMBI
OpPTraHoOB), MPOLIECCHl >KU3HEACATETHLHOCTH (ITUTaHHE, JbIXaHHWe, OOMEH BEIIECTB,
BBIJICJICHHE U JIP.); IeJaTh BHIBOABI M YMO3AKITIOUCHHS HA OCHOBE CPAaBHCHHS,

® YCTaHABIIMBATh B3aMMOCBS3U MEXK]y OCOOCHHOCTSIMH CTPOCHHS M (DYHKIIHSIMH
KJIETOK M TKaHEW, OPTaHOB ¥ CHCTEM OpPTraHOB;

K koniy 11 knacca 00y4aromuicss HayuYuTCs:

® ICITOJIE30BAaTh METOJIBl OWOJIOTUYCCKOW HAayKd: HAOJII0AaTh W OIHCHIBATH
Ounonoruveckre OOBEKTHI W TMPOIECCHI; MPOBOIUTH HCCIEIOBAHUS C OPraHU3MOM
YEJIOBEeKa U OOBSCHSITH UX PE3YIIbTaThI,

®3HATh M apPTYMEHTHPOBATh OCHOBHBIC MPHHIIUIBI 3JI0POBOrO0 00pasza KWU3HH,
parroHaIbHON OpTaHU3AINK TPYIA U OTABIXA;

® AHATM3UPOBATH U OLIEHUBATH BIHSIHIE (DAKTOPOB PUCKA Ha 37J0POBBE UEITOBEKA,

® OTTMCHIBAThH U UCIOJIB30BATh MIPUEMBI OKa3aHHUS MTEPBOI TTOMOIITH;

®3HATh M COOJIONATh TpaBWja pabOThl B KaOWMHETE OWOJOTHU. BBIACIATH

VYcrHbIi oI1poc,
KOHTPOJIbHAS
pabora,
nabopaTopHas
pabora, Tecr.




CYIIECTBCHHBIC TPHU3HAKKM OHOJIOTMYECKHUX OOBEKTOB (BHIA, HKOCHUCTEMBI,
ounochepsl) U MPOIECCOB, XaPAKTEPHBIX JJII COOOIIECTB KUBBIX OPTAaHU3MOB;

® APTYMCHTHPOBATh, TMPUBOAWTH JIOKA3aTEIbCTBA HEOOXOJUMOCTH  3AIUTHI
OKpYKaroIlei cpenbl;

® APTyMEHTHPOBATh, IPUBOJIUTH JOKA3aTEIbCTBA 3aBUCUMOCTH 37J0POBbsI UeIOBEKa
OT COCTOSIHUS OKPY>KaIOIIEH Cpe/ibl;

® OCYILECTBIISATh  KIACCU(PUKAIMIO OHOJOTHMYECKUX OOBEKTOB Ha  OCHOBE
oTpesieNIeHUs] UX MPUHAICKHOCTH K OMPEICIICHHON CHCTEeMaTHYeCKON TPYTIIe;

® DaCKpBIBaTh pPOJIb OWOJOTUU B MPAKTUYCCKOW ACSITEIBLHOCTH JIFOJACH; POJb
Ouonoruueckux OOBEKTOB B TMPUPOJAE M JKU3HM 4YENOBEKa; 3HayeHHE
OMOJIOTHYECKOro pa3Ho00pa3us s coxpaHeHus ouochepsr;

® O0BSCHATH OOIIHOCTH TPOWCXOXKICHUS W HSBOJIIOIMH OPraHU3MOB Ha OCHOBE
COIIOCTaBJICHUS OCOOCHHOCTEH X CTPOCHUS U (PYHKIIMOHUPOBAHUS;

® 00BSACHATh MEXaHH3Mbl HACJIEICTBEHHOCTH U HM3MEHUYUBOCTH, BO3HMKHOBEHHUS
pUCIOCOOICHHOCTH, MPOIECC BUA000Pa30BaHUS;

® pa3JIMyaTh M0 BHEIIHEMY BUIY, CXEMaM U OITUCAHUSAM peabHbIe OMOJIOTUICCKIEC
O0OBEKTHl WJIM WX HM300paKEHUS, BBISABIAS  OTIWYUTENbHBIE  MPU3HAKU
OMOJIOTTYECKHUX 00BEKTOB;

® CpaBHMBATh OHWOJIOTUYECKUE OOBEKTHI, IMPOIECCHI; JeNaTh BBIBOABI H
YMO3aKJIIO4YeHHs] HA OCHOBE CPaBHEHUS,

® YCTaHABIIMBATh B3aHMMOCBS3U MEX]y OCOOCHHOCTSIMH CTPOCHHSI M (PYHKIMSIMH
OpPraHOB U CHCTEM OpPTaHOB;

® ICTIOJIB30BAaTh METOJAbl OMONOTMYECKOW HayKd: HAOJII0AaTh M OINUCHIBATH
OMOJIOTUYECKHEe OOBEKTHl M TPOIECCHI; CTABUTH OWOJIOTMYECKUE DKCIEPUMEHTHI U
OOBSCHATH UX PE3YJbTATHL;

®3HaTh M AapPryMEHTHUPOBAaTh OCHOBHBIE TIpaBUJia TOBEACHUS B TMPUPOJIE;
AHATM3UPOBATH M OIEHUBATH ITOCIIC/ICTBUS JACSITSILHOCTH YEIIOBEKA B IPHPOIC;

®ONHNCHIBATh W HCIIOJIB30BATh TPUEMBI BBIPAUBAHUS W  PA3MHOKCHHUS
KyJbTYPHBIX PACTEHUI U JIOMAIIIHUX KUBOTHBIX, YXOJa 32 HUMH B arpoIlleHO3aXx;

® HAaXOMUTh B Y4YeOHOH, HAyYHO-TIOMYJSpHOM nuTepatype, MHTepHeT-pecypcax
MH(pOpPMaLIMIO 0 )KMBOU MpHpoOe, OPOPMIIATH €€ B BUJE MUCbMEHHBIX COOOIICHMIH,
JOKJIaJI0B, pedeparTos;

® 3HATh U COOIIOAATH MpaBmiia pabOThl B KaOMHETE OMOJIOTHH.

Pabouas npoepamma cocmaenena c yuemom yenegvix npuopumemos Ilpoepammer socnumanus MbEOY
coll Ne 13 umenu I'eposs Cosemckozo Corwsza U.B. Kamynuna 2. bpancka, a umenHo:

1- cdopmHpoBaTh OTHOILIEHHE K CEMbE KaK ITIABHOW OIMOpE B )KU3HHU YEIOBEKA M HCTOYHUKY €0 CHACThS;

2- c(hopMHUPOBATh OTHOUICHHE K TPYAy KaK OCHOBHOMY CIIOCOOY TOCTH)KEHUS KHU3HEHHOTO OJIarOmoy st
YeJIOBEeKa, 3aJOry €ro YCIHEIHOro Mpo(ecCHOHAIBHOTO CaMOONpEAETICHUs W OLIYLIEHUS YBEPEHHOCTH B
3aBTpAIIHEM JHE;

3- chopMupoBaTh OTHOLIEHHE K cBoeMy OTteuecTBy, cBoei Manoi u Oosbmioi Poaumbe kak MecTy, B
KOTOpPOM YEJIOBEK BBIPOC U IMO3HAJ NEPBbIE PaJlOCTH U HEyJadyH, KOTOpas 3aBellaHa eMy MpeaKaMH U KOTOPYIO
HY>KHO o0eperars;

4- chopMupoBaTh OTHOILIEHHE K TMPUPOJE KaK HCTOYHUKY >KU3HM Ha 3emiie, OCHOBE CaMoOro ee
CYLLECTBOBAHMSI, HY>KJJAIOLIEICS B 3aIIUTE ¥ IIOCTOSIHHOM BHUMAHUU CO CTOPOHBI YEJIOBEKA,

5- copMupoOBaTh OTHOIIEHHWE K MHUPY KaK IJIABHOMY IMPHUHIUITY YEJIOBEUECKOro OOMICKUTHS, YCIOBUIO
KpEenKou Jpy>KObl, HaJa)KUBAaHUs OTHOLIEHUH C KoJuleraMu mo pabote B OyIylIeM W CO3/aHUs OJaronpHsITHOTO
MUKPOKJIUMATa B CBOCH COOCTBEHHOM CEMBE;

6- copMHpOBATH OTHOILIEHUE K 3HAHMIM KaK MHTEJUICKTYyaJIbHOMY pecypcy, obecreunBaronieMy oyayIiee
YesioBeKa, Kak pe3ysibTaTy KPONOTIMBOr0, HO YBJIEKATEIbHOIO YUeOHOr0 TPy Aa;

7- copMHpOBaTH OTHOILICHHE K KYJIbType KaK TYXOBHOMY OOrarcTBy OOIIECTBA M Ba)KHOMY YCJIOBHUIO
OLIYIIEHUSI YEJIIOBEKOM MOJHOTHI MPOKUBAEMON KU3HU, KOTOPOE NAIOT €My YTEHHUe, My3blKa, UCKYCCTBO, TeaTp,
TBOPUYECKOE CAMOBBIPAXKECHUE;




8- cdopmMupoBaTh OTHOIICHHE K 3/I0POBBIO KaK 3aJIOTy JOJTOM W aKTUBHOM >KM3HU YeNOBEKa, €ro
XOPpOIIIETO HACTPOEHUSI ONTUMUCTUYHOTO B3TJIsi]a HA MUD;

9- chopmupoBaTh OTHOIIEHHE K OKPY’KAIOLIUM JIFOJSIM Kak O€3yCJIOBHOM M aOCOJMIOTHOM IEHHOCTH, Kak
PaBHOIMPABHBIM CONHMANBHBIM TAPTHEPAM, C KOTOPBIMH HEOOXOJMMO BBICTPAMBATH JOOPOKEIATEIBHBIE U
B3aMMOIIO/IJICP’KMBAIOIINE OTHOILICHUS, AIOLIME YeJIOBEKY PaJoCTh OOIIEHUS U MO3BOJISIIOIINE U30erarh 4yBCTBA
OJIMHOYECTBA;

10- copmupoBaTh OTHOIIEHHE K CaMUM ce0e Kak X03s5€BaM CBOEH CyIbObl, CaMOOMPEICISIIOIINMCS U
caMOpeaTU3YIOLIMMCS JTUYHOCTSIM, OTBEYAIOIIUM 32 CBOE COOCTBEHHOE Oy TyIiee.

COJAEPKAHUE YYEBHOI'O IPEIMETA «BUOJOT'USA»
10 KJIACC

CognepxaHue NIpOrpaMMbl, BBIIEICHHOE KVpPCU60M, HE BXOIUT B IPOBEPKY TOCYAAPCTBEHHOU

utorosou arrecranuu (['MA).
Tema 1. buosorusi Kak Hayka

CoBpemenHass Ouonorusi — KOMIUIEKCHas Hayka. KpaTkas wucropus pa3BUTHS OHOJIOTHH.
buonornyeckue Hayku M u3ydaemble uMHU NpoOieMbl. DyHIaMeHTalbHbIE, NMPUKIAAHBIE M IOMCKOBBIE
Hay4YHbIE UCCIIEIOBAaHUS B OMOJIOTHH.

3HayeHue Ouonorud B (POPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHUHBI MHpA.
[Ipodeccun, cpsizanHble ¢ Ouonorueil. 3HaueHUE OMOJOTMU B IPAKTHUECKON [EATEIbHOCTH YeJIOBEKa:
MEAMLMHE, CEIbCKOM X031 CTBE, IPOMBILIEHHOCTH, OXPaHE IPUPOBI.

JdeMoHcTpanuu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [Japsun, V. I'apseii, I'. Mennens,
B. U. Bepnanckwii, U. I1. I1aBnos, . 1. Meunukos, H. . Baswios, H. B. Tumodees- Pecockuii, J[x.
Yorcon, ®@. Kpuk, 1. K. benses.

Tabmuub! 1 cxembl: «CBS3b OMOJIOTHH C APYTUMH HayKamMmn», «CucTeMa OMOJIOTHYECKUX HAYKY.

Tema 2. 7)KuBble cucTeMbI H UX H3Y4YeHHUE

Kupble cuctembl Kak mpeaMeT u3ydeHus Ouonoruu. CBOICTBa JKHMBBIX CHCTEM: €IMHCTBO
XMMHYECKOTO COCTaBa, IHUCKPETHOCTh M ILEJIOCTHOCTb, CIOKHOCTb M YIOPSIOYEHHOCTb CTPYKTYPBHI,
OTKPBITOCTh, CAMOOPTaHU3aIsl, CAMOBOCIIPOU3BEICHUE, PA3PAKUMOCTh, U3BMEHUYHUBOCTb, POCT U pa3BUTHE.

YPOBHM OpraHM3alMy *XHUBBIX CHCTEM: MOJEKYJSPHBIM, KIETOYHBIN, TKAaHEBBIN, OPIraHU3MEHHBIM,
MONYJIALIMOHHO-BUIOBOI, 9KOCHCTEMHBIN (OnoreoneHOTUYECKUI), ouocgepHbIil. IIpoueccsl,
NPOMCXOJAIINE B JKUBBIX cucTeMax. OCHOBHbIE NMPU3HAKM KHUBOro. JKU3HB Kak (opma CyIIeCTBOBAHHUS
matepuu. Hayku, n3ydaromue K1Bble CUCTEMBI Ha PAa3HBIX YPOBHSAX OpraHU3alLlUu.

N3yuenue xuBbIX cucteM. Metoabl 6uonorndyeckoit Hayku. HabmoneHue, n3mepenune, S3KCIepuMEHT,
cucreMarusanus, MmeraaHanu3. lloHstue o 3aBuCMMON M He3aBUCHMMOM nepemeHHoOW. [lmaHumpoBanue
skcnepuMmenTta. IlocraHoBka u mpoBepka rumote3. HyneBas rumnoresa. I[lonstue BbIOOpKM H €€
J0CTOBEpHOCTh. Pa3bpoc B Ouonornueckux AaHHbIX. ONEHKa JOCTOBEPHOCTH MOJYYEHHBIX pPE3yJIbTaTOB.
[IpnunHbI MCKa)KEHUS PE3YJIBTATOB dKCIIEpUMEHTA. [I0OHATHE CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuubl u cxembl: «OCHOBHbIE NPHU3HAKH >KU3HW», «DBHOJOTMYECKHE CUCTEMBIY,
«CBolicTBa KMBOW MaTEpUN», «YPOBHH OPTraHU3ALMH KUBOU MPUPOABD), «CTPOCHHE HKUBOTHOU KIIETKN,
«Tkanu )knBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOTO OpraHn3Ma», «brnoreoneHos»,

«buocdepay, «MeToabl U3yUeHHUs )KUBOH IPUPOABI.

OGopynoBanue: sabopatropHOe OO0OpYyJAOBaHHWE Il TPOBEACHUS HAOMIOJIEHUN, W3MEpPEHUH,
JKCIIEPUMEHTOB.

IIpakTuyeckas padora «/crnonb3oBaHWe pPa3TUYHBIX METOAOB MPU HU3YYEHHH >KUBBIXCHCTEM.

Tema 3. BuoJiorus KjaeTku




Knerka — cTpykrypHO-(yHKIIMOHANbHAs eAMHUIA >kUBOTO. Mcropus oTkpbiTHa KieTku. PabGoter P.
I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. BupxoB). OcHOBHBIE TOJIOKEHUS
COBPEMEHHOM KIIETOYHON TEOPHUHU.

Metonbl MOJIEKYJIIPHON M KJIETOYHOM OMOJIOTMU: MMKpPOCKOIUS, Xpomarorpadus, 3naexTpodopes,
METO/I MEUEHBIX aToMOB, Iu(depeHInaTbHoe eHTPU(yTrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK. M3yueHue
Qukcuposannvix  Kiemok. IEKTpOHHas Mukpockonus. Kowugokanvnas mukpockonus. Bumanvhoe
(npudsicusHenHoe) usyvenue Kiemox.

JdemoHcTpanuu

[Toprpetsr: P. I'yk, A. JleBenryk, T. IIBann, M. I1lnelinen, P. Bupxos, K. M. bap.

Tabmumpl u cxembl: «CBETOBOW MHUKPOCKOI», «IJICKTPOHHBIM MHUKpPOCKOM», «VcTopus pa3BUTHS
METOJI0B MUKPOCKOIII.

OO6opynoBaHMe: CBETOBOH MHKPOCKOI, MHKpPONpEnapaThl pacCTUTENbHBIX, )KUBOTHBIX M OaKTepHAIbHBIX
KJICTOK.

IIpakTnueckass padora «l3ydeHue MeTOJOB KJIETOYHOM Ouosoruu (Xxpomatorpadus, 3JIeKTpodopes,
muddepeHnmanbaoe neHTpudyruposanue, [1LIP)».

Tema 4. XumMuyeckasi OpraHu3amnus KJIeTKH

XWMHUYECKUN COCTaB KJIETKH. Makpo-, MUKpO- U YyJIbTPaMHKpOdJeMeHThl. Boma m e€ poiap Kak
pacTBOpUTEIIS, peareHTa, ydacTHE B CTPYKTYPUPOBAaHUM KIIETKH, TEIUIOPETYJIALUN.
MuHepanpHble BelIECTBa KJIETKH, UX Ouonoruyeckas poisib. Pojab KAaTHOHOB M AHUOHOB B KIIETKE.
Opranuyeckue BellecTBa KIETKU. buosnoruueckue nosumepsl. benku. AMHUHOKHCIOTHBIA COCTaB OEJIKOB.
CrtpykTyphl OenkoBoil Mosekynbl. [lepBuunas cTpykTypa Oenka, nenTHAHAsA CBA3b. BTOopuuHas, TpeTudHas,
YyeTBepTUYHAs CTPYKTYyphl. JleHaTypauus. CBolcTBa O€JIKOB.

Knaccudukanus 6enxoB. brnonornueckue pyHkimum 6eaKoB. /Ipuonsi.

VYraeBoasl. MoHOCaxapu/ibl, AUCaxapyu/bl, OJIMrocaxapusl U noaucaxapuabl. OOMIMN M1aH CTPOSHUS U
(GU3UKO-XMMHYECKHE CBOMCTBA YTIEBOAOB. bronornueckue GyHKIMH yTIEBOIOB.

Jlunuasl.  I'mapodunsHO-TUApOodOOHBIE cBocTBa. Kitaccudukanms nunupos. Tpuriauuepunsl,
dbochomunuapl, Bocku, crepounbl. buomornueckue (yHkiuu aunuaoB. OOIIMe CBOMCTBA OMOIOTHYECKUX
MeMOpaH — TeKy4eCTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO, IOTYIPOHUIIAEMOCTb.

Hyxneunossie kucnorel. JJHK u PHK. Crpoenne nykinenmHoBbix kuciaoT. Hykneoruasl. [IpuHimn
kommiemeHtapaoctu. Ilpasuno Yapradda. Crpykrypa JJHK — nBoiinas cnupans. MecToHaxoxIeHHE U
ouonornueckue ¢pynkuuu JJHK. Bugst PHK. ®ynkiuu PHK B knetke.

Crpoenne Monekynsl AT®. Makpospruueckue cBsizu B Mosiekysne AT®. buonornyeckue QpyHKuIuu
AT®. BoccraHoBiieHHBIE TIEPEHOCUYUKU, MX (PYHKIUU B KIETKE. /[pyeue Hykneosuompugocpamor (HTD).
CexsenupoBanue [IHK. Memoowi eenomuxu, mpanckpunmomuxu, npomeomuxu.

CrpykTypHass Ouojiorus: OHOXUMHYECKHMEe M  Ouopu3NYECKHWEe HUCCIEJOBaHUS COCTaBa W
IPOCTPAHCTBEHHON CTPYKTYpbl Ouomosiekyn. Moodenupoganue cmpykmypbl U QYHKYuti OUOMONEKYL U UX
Komniekcos. KomnvromepHulil Ouzatin u opeanuyecKuti cCunmes OUOMONEKY U UXHENPUPOOHLIX AHANO208.

JdemMoHcTpanuu

[Toptpertsr: JI. [Tonunr, k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, ®@. Conrep, C.I1py3unep.

[uarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B HEKHUBOM IIPUPOIE»,
«Pacnipenenenue XuMUYECKIX JIEMEHTOB B KUBOU MPUPOIE».

Tabmuubl n cxemsl: «llepuoanueckass TabmUIA XMMHUYECKHX DJIEMEHTOB», «CTpoeHHE MOJIEKYJIBI
BO/bI», «BemlecTBa B cocraBe opraHu3MoB», «CTpoeHHE MOJEKYJbI Oenkay,

«CTpyKTYpbl O€lIKOBOM MOJEKYIb», «CTpOoeHHE MOJEKYJ YIJIeBOA0OB», «CTpOoeHHE MOJEKYJ JIUIUAO0BY,
«HyxiienHoBbIe KUCIOTH, «CTpoeHne MoeKyJbl ATO.

Ob6opynoBaHue: XUMUYECKas OCy1a U 000pyA0BaHHE.

JladopaTopnasi padora «O0HapyKeHHE OCIIKOB C MTOMOIIBIO KAYECTBEHHBIX PEAKIIHI.

JlabopaTopnas padora «VccnenoBaHue HyKJIEMHOBBIX KHCIIOT, BBIIEICHHBIX U3 KJIETOK pa3iIMYHBIX
OpPTaHHU3MOB.

Tema 5. CTpoenne n pyHKIHMH KJICTKH

Tunbl K1eToK: yKapuoTHYecKass U mpokapuoTuueckas. CTpyKTypHO-(QYHKIHOHAIbHbIE 00pa30BaHUs
KJIETKH.

Crtpoenune npokapuoTudeckoil kinetku. Kinetounas crenka 6aktepuit u apxeil. OCOOEHHOCTH CTPOCHHS
reTepoTpoHO 1 aBTOTPO(HOM MPOKAPUOTUYECKHUX KIETOK. MECTO U pojib MPOKAPHOT B OMOLIEHO3aX.

Ctpoenne W  (PyHKIIMOHMpOBAHHWE JSyKapUOTHYECKOW  KieTku. [lmasmarmueckas MeMmOpaHa



(mmazmanemma). CTpykTypa IUTa3MaTHUeCKOH MeMOpaHbl. TpaHCHOPT BEHIECTB uepe3 IUIa3MaTHYECKYIO
MeMOpaHy: mnaccuBHbIA (muddys3us, obOmery€éHHas auddys3us), aKTHUBHBIA (TEPBUYHBIA W BTOPUYHBIN
aKkTUBHBIA Tpancnopt). [TomynponurniaeMocts MeMOpanbl. PaboTa HaTpuii-KalMeBOro Hacoca. DHIOLUTO3:
NUHOLUTO3, daronuTo3. DKx3o01uTo3. Kierounas crenka. CTpykTypa ¥ GyHKIIMH KIETOYHON CTEHKH pPaCcTeHHIH,
rpuooB.

[urommazma.  [urozonmb.  [utockener.  JIBuxenue  umromiazMbl.  OpraHoujibl  KJIIETKH.
OnHOMeMOpaHHbIC OPTaHOUBI KIIETKU: dHomIa3Matudeckas cethb (DI1C), anmmapar ['onbmpku, TU30COMBI, UX
cTpoeHne M (GyHKUuUU. B3auMOCBs3b OJHOMEMOpAaHHBIX OPraHoMA0B KieTku. CTpoeHHe TpaHyJSIPHOTO
petukyinyma. Mexanusm Hanpasienus oderkog ¢ IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CHHTE3 KJICTOYHBIX
MeMOpaH. ['nmagkuii (arpaHyispHbII) dHAOIUIaA3MATHUECKUN peTukyiayM. CekpeTopHas (QyHKUMs ammapara
TFonmbxu. Mooughuxkayus 6enxkos 6 annapame [ onvoxcu. Copmuposka bOenkoe 6 annapame I onavodxcu.
TpancnopT BelecTBB KieTke. Bakyonu pactutenbHbIx KieTok. Knetounsiii cok. Typrop.

[ToyaBTOHOMHBIE OPTaHOWABI KJIETKU: MHUTOXOHIPHH, TUIACTHIBL. [Ipoucxodxcoenue MumoxoHopuil u
nracmuod. Cumbdbuocenes (K.C. Mepeockoscxuii, JI. Mapeynuc). CtpoeHue u (QPYHKIIMH MUTOXOHAPHUHA W
wiactua. [lepBudHbIe, BTOPHYHBIC M CIOXKHBIE IJIACTUIBI (POTOCHHTE3UPYIOIINX SyKapuoT. XJIIOPOILIACTHI,
XPOMOILIACTHI, JIEHKOIUIACTHI BBICHIMXPACTCHUIA.

HememOpannbie opranounsl kietkn CtpoeHHe W (YHKIMA HEMEMOpPaHHBIX OpPTaHOMIOB KIIETKH.
PuGocomel.  Ilpomesicymounvie  punamenmol. MukpopuiaMeHTbl. AKMuHoO8ble  MUKPODULIAMEHMbL.
MpliieyHble KIETKU. AKMuHO8ble KOMNOHEHMbl HembluleuHblx Kiemox. MukporpyOouku. KineTouHslit LeHTp.
CtpoeHue M [BUXKEHHE KIYTUKOB M pECHUYEK. MHUKpOTpyOOUYkHM nMTOIuia3mbel. LleHTpuons. benxu,
aAccoyuupoBanmvie ¢ MUKpOGUIaMeHmamu u Muxpompyooukamu. MomopHvle 6enxu.

SAnpo. OGonouka siApa, XpOMAaTHH, KapuoIUIa3Ma, SPBIIIKUA, UX CTPOCHHE U (PYHKIHH. SIIepHBIHA
0enKoBBIi MaTpHuKC. [IpOCTpaHCTBEHHOE PACIONOKEHHE XPOMOCOM B MHTEp(a3HOM siape. DyxpomamuH u
eemepoxpomamun. benku XpomMaTuHa — TUCTOHBL. /J[uHamuxa s0epHou 000104KU 6 mumo3ze. HOoepwwiil
MpPAHCnopm.

Knetounsie BrmtoueHus. CpaBHUTENbHAas XapaKTEPUCTUKA KIETOK JSyKapHOT (pacTUTENbHOM,
KUBOTHOM, TPUOHON).

JdemoHcTpanuu

[Toptpetsr: K.C. MepexxoBckuit, JI. Mapryinuc.

Tabmuel u  cxembl: «CTpOEHHE SYKApHOTHYECKOW KIeTKW», «CTpoeHHe 3KUBOTHOM KIETKHY,
«CTpoeHue pacTUTENBHON KIeTKn», «CTpoeHHne MHUTOXOHApPHW», «Smpoy, «CTpoeHHe MpOKapuOTHYECKOM
KIIETKI.

OO0opymoBaHHe: CBETOBOM MHKPOCKON, MHKpONpEnapaTsl pPacTHTENbHBIX, JKUBOTHBIX KIIETOK,
MUKpOTIpenapaThl 0aKTepHalbHbIX KIETOK.

JlabopaTopnasi paGora «/3yueHne CTpoeHHs KJIETOK pa3IuYHbIX OPIaHU3MOBY.

IIpakTnyeckas padora «/3ydyeHue cBOMCTB KJIETOUHON MEMOPAHBD».

JlabopaTopnasi paGora «lVccnenoBanue niaa3Mon3a U Je1a3MOIn3a B PAaCTUTENBbHBIX KIETKaxX».

IIpakTuyeckas padora «/I3yueHue NBIKEHUS [IUTOIUIA3MbI B PACTUTEIBHBIX KIETKaX.

Tema 6. OGMeH BellecTB H MPeBpaleHne YHEPTUH B KJIeTKe

AcCCUMUIISIIIAS U AUCCUMUJISIMS — JIB€ CTOPOHBI MeTaboau3Ma. Turibl 0OMeHa BEIIeCTB: aBTOTPOGHBIIH
U TeTepoTpOodHBIA. YdYacTHe KHCIOpoAa B OOMEHHBIX Mpolieccax. JHepreTuyeckoe ooecrneueHue KIeTKH:
npespamieane AT® B o00MeHHbIX TporieccaX. DEpMEHTATUBHBIM XapakTep peaKIHil KJIETOYHOTO
MeTtabonmu3ma. @DepMeHThl, HMX CTPOEHHE, CBOMCTBA W MexaHu3M jedctBusa. Kodepmentsl. OTnnums
(GEepMEHTOB OT HEOPraHWYEeCKUX KaTaau3aTopoB. benku-akTHBATOpBl M OCNKU-MHTUOUTOPHI. 3aBUCHMOCTH
CKOpPOCTH (PepPMEHTATUBHBIX PEAKIIHIA OT PA3IMIHBIX (haKTOPOB.

IlepBUUHBI CHHTE3 OpraHM4ecKuX BewlecTB B KieTke. DoTocuHTe3. AHOKCUCEHMbIU U OKCUSEHHbIU
Gdomocunmes y oaxmeputi. Ceéemocobuparowue nuemMeHmvl U NUSMeHmbl peaKkyuoHHo2o yeumpa. Poib
XJIOPOIIACTOB B mpouecce (orocuntesza. CBetoBas u TeMHOBas (Qas3pl. Pomoodvixanue, C3-, C4- u CAM-
munvl  pomocunmesa. IlpoXykTHBHOCTb (OTOCHHTE3a. BiusHue pasauyHbIX (AKTOPOB Ha CKOPOCTh
dbotocunTe3a. 3HaUeHnE (POTOCHUHTERA.

XemocuHTe3.  Pa3zHooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPUPHUIMPYIOLIHE  OakTepuw,
Kene300aKTepun, CepoOaKTeprH, BOIOPOIHBIE OaKkTeprn. 3HAUEHUE XEMOCHHTE3A.

AHaspobHble opranu3mbl. Bunpl 6poxenus. [IpoaykTbl OpoxeHHsI U MX HCIOIb30BAaHHE UYEIOBEKOM.
AHa3poOHBIE MUKPOOPTraHU3MbI KaK 00BEKTHl OMOTEXHOIOTUU U BO30YIUTEIN OONE3HE.

AspoOHBIE OpraHu3MBbl. JTallbl dHEPTreTUYEcKoro oOMeHa. [loAroToBHTENBHBIN HTaIl.



I'mukonu3 — 6eCKUCIOPOIHOE PACHICTIIICHHUE TITIOKO3HI.

buonoruueckoe okucieHHe, WIM KIETOYHOE JbIxaHue. Poilb MUTOXOHIpHM B mpoleccax
Oouonorndyeckoro okuciaeHus. Lluknuueckue peakiuu. OkucauTenbHoe QochopunupoBanue. IHepeus
Membpannoco epaduenma npomoros. Cunmes ATD: paboma npomonnoti AT®- cunmaszwvl. Ilpeumyiectsa
a’poOHOTO yTH 0OMEHA BEIIECTB Mepel aHadpOoOHBIM. DY (HEKTHBHOCTh YHEPTETHUECKOTO OOMEHA.

JdemoHcTpanuu

[Toprpersr: [Ix. Ipuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, II. Mutuenn, I'. A.
3aBap3uH.

Tabmuner u cxeMbl: «DoTocuHTE3», «IHEpreTudeckuii oOMen», «buocuHTe3 Oenkay,

«Ctpoenue pepmeHTa», « XEMOCHUHTE3Y.

OO6opyoBaHHe: CBETOBOM MHKPOCKOI, 00OPYIOBAaHME JJIsi MPUTOTOBJICHHUS TOCTOSHHBIX U BPEMEHHBIX
MUKpOIIpEnapaToB.

JlaGopaTopHas padora «/3ydyeHue KaTaIMTHYECKOW aKTUBHOCTU (PEPMEHTOB (HA MPHMEPE aMHJIA3bI
WM KaTallasbl)».

JladbopaTtopnasi pab6ora «l3yuenue (QepMEHTAaTUBHOTO pacCUICIUICHUs TEPOKCHUJIa BOAOPOaa B
pPaCTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

JladopaTopnasi padora «CpaBHeHHUE IPOIECCOB (POTOCUHTE3A U XEMOCHHTE3a».

JlabopaTopnasi padora «CpaBHEHHE MTPOLIECCOB OPOKEHHUS U IBIXAHUSY.

Tema 7. HaciencrBennass nngopManus U peaju3anus eé B KIeTKe

Peakuuu matpuunoro cuute3a. [IpyHIMI KOMIJIEMEHTApPHOCTH B PEAKIMSIX MATPHUYHOTO CHUHTE3a.
Peanuzanus HacieacTBeHHOW nHpoOpManyy. ['eHETHYECKH KOJI, er0 CBOMCTBA. TPaHCKPHIIINS — MATPHYHBIN
cunte3 PHK. IlpuHUUIIBI TPaHCKPUIILIKUU: KOMIUIEMEHTApPHOCTh, AHTUIAPAIUIENBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuueckou knemke. Hexooupyrowue PHK.

Tpancmsanus u e€ sranpl. Yuactue tpancnopTtHeix PHK B OmocuHTe3e Oenka. YcimoBus OMocuHTE3a
oenka. KogupoBanue amuHoKuciI0T. Posb pubocoM B OnocuHTe3e Oelka.

Coepemenuvie npedcmagienus o cmpoeHuu 2ceHos. OpraHu3als TeHOMa Yy MPOKapUOT M IYKApPHOT.
Perynsmusi aktuBHOCTH TeHOB y mpokapuot. ['mmore3a omepona (. XKaxob, XK. Mano). Monexkyrapmvie
MexXauuzmvl dKCnpeccuu 2eHos y aykapuom. Ponv xpomamuna 6 pezynsyuu padbomel 2eHos. Perymsmus
0OMEHHBIX MpoIieccoB B KieTke. KieTounslit romeocTas.

Bupycbl — Heknerounblie GOpMBI KU3HH M OOIMraTHbIe mapa3uThl. CTPOCHHE MPOCTHIX U CIIOKHBIX
BHUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusnennviii yuxa JHK-cooepocawux eupycos, PHK-cooeporcawjux
supycos, bakmepuogazos. Obpamuas mpancKpunyus, pesepmasd, UHmezpasd.

BupycHeie 3a0oneBanusi 4YenoBeka, >KMBOTHBIX, pactermid. CIIMJ], COVID-19, coumanbHble U
MEeIUIIUHCKIE TPOOIEMBI.

buoungpopmamuka: ummeepayus u ananuz Oorvwux maccueos («bigdata») cmpykmypHvix
buonocuyeckux oaumvix. Hanomexuonoeuu 6 o6uonocuu u meouyuwe. Ilpoepammupyemvle @yHKkyuu 6exos.
Cnocobwi 0ocmasku 1exapcms.

JdemMoHcTpanuu

[Toptpetsi: H. K. Konbuos, /. . UBaHOBCKUIA.

Tabmumet u cxembl: «buocuHTe3 Oenka», «l'eHeTmueckwii kom», «Bupycem,
«bakrepuodarm».

IIpakTyeckas padora «Co3aaHne MOJEIN BUPYCay.

Tema 8. /Ku3HeHHBIH IUKJI KJIETKH

Knerounslii numki, ero mepuonsl u peryimsiuus. Mutepdaza 1 muto3. OcoOEHHOCTH MPOLECCOB,
nporekaromux B uHTepdasze. [loaroroBka kietku K aeneHuto. [IpecuHTernyeckuit (MOCTMUTOTUYECKHUI),
CHUHTETHUYECKUH M MOCTCUHTETUYECKUN (IPEMUTOTUYECKHIT) IeprO/Ibl HHTEP(A3HI.

Marpuunsii cuates JHK — perumkanumsa. [lpuHnmnser perumkanum [IHK: kommieMeHTapHOCTS,
IIOJIyKOHCEPBAaTUBHBIN CUHTE3, aHTUINIapajuieabHOCTh. Mexannsm pemmukannu JJHK. Xpomocomsl. Ctpoenue
xpoMocoMm. TeroMmepsl 1 TeoMepasa. XpOMOCOMHBIMHAOOP KIETKH — KapUOTHUIL. [[UTIIIONTHBIN ¥ TaruiON THBINA
HaOopBI XxpoMocoM. ['oMosiornunbie XpoMOocoMBIL. [10710BbIE XpOMOCOMBI.

Henenue knerku — muto3. Craguum MHTO3a U TNPOMCXONAIIME B HHUX Ipolecchl. THMbl MUTO3a.
Kapunoxunes u nurokunes. buonoruueckoe 3HaueHHE MUTO3A.

Perynsus MUTOTHYECKOTO LIMKIIA KIETKHU. [Iporpammupyemas KieTouHasi rTuoesb — aronTos.



Knerounoe sipo, XpoMocombl, (YHKIMOHAJTbHAash TEHOMHUKA. Mexanusmol  nponugepayuu,
ougppepenyuposxu, cmapenus u euderu kiemok. «lL{ugposas wnemka» — OuouHgpopmamuueckue mooenu
DYHKYUOHUPOBAHUS KNEMKU.

JdemoHcTpanuu

Tabmunel 1 cxembl: «OKU3HEHHBIA UK KICTKW», «MuTO3», «CTPOCHHE XPOMOCOMY,
«Penmmukanms JTHK».

O6opyoBaHME: CBETOBOM MUKPOCKOII, MUKpoNpenaparsl: « MUTO3 B KJI€TKaX KOPEILIKa JTyKay.

JlaGopaTtopHas padora «/3yyeHrne XpoMOCOM Ha TOTOBBIX MUKpOIMpenapaTax».

JlaGopaTtopnas pabGora «HaOmogeHune MuTO3a B KJIETKaxX KOHYMKA KOpEIIKa JyKa (Ha TOTOBBIX
MUKpOIIpenaparax)y.

Tema 9. Ctpoenne u pyHKIUH OPraHU3MOB

buonoruueckoe pazHooOpasue opranu3smoB. OJHOKIETOUHBIE, KOJOHUAIbHBIC, MHOTOKIJIETOYHBIC
OpraHU3MBI.

OcoOeHHOCTH CTPOCHHSI W >KU3HENEATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxew,
OJIHOKJIETOYHbIE TPUOBI, OHOKIJIETOYHBIE BOAOPOCIH, JPyrHe NPOTUCTHI. KOJIOHNaIbHBIE OPTaHU3MBI.

B3anMocBs3b yacTeld MHOTOKJIETOYHOTO OpraHu3ma. TKaHu, OpraHbl U CUCTEMbI OPraHOB.

Opranusm kak eguHoe 1enoe. ['omeocras.

Tkanu pacrenuil. TUrnbl pacTUTENBHBIX TKaHEH: 00pa3oBaTeNbHast, TOKPOBHAs, POBOAAIIAS, OCHOBHAS,
MexaHuyeckass. OCOOEHHOCTH CTPOEeHMs, (PyHKLNI U pacnoyioKEeHUs TKaHE! B OpraHax pacTeHUI.

TKaHU )KUBOTHBIX U Y€JIOBEKa. THUIBI )KUBOTHBIX TKaHEH: SNUTEINAIbHAS, COEIMHUTENbHAS, MbILLICYHAS,
HepBHasi. OcOOEHHOCTH CTPOeHHS, DYHKIMN M PACIIOIOKEHUS TKAaHEH B OpraHax >KUBOTHBIX M YeJIOBEKa.

Oprassl. BereratuBHble U reHepaTUBHbBIE OpraHbl pacTeHuid. OpraHbl U CUCTEMbI OPTAHOB KUBOTHBIX U
yenoBeka. OyHKIMU OPraHoOB U CUCTEM OpPraHOB.

Onopa Tena oprann3moB. Kapkac pactenuii. CkeneTbl 0OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX )KUBOTHBIX.
HapyxHbliii u BHyTpeHHUI ckeneT. CTpoeHue U TUIbI COEAUHEHUS KOCTEH.

JIBikeHue opraHu3MmoB. JIBMKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOMIHOE, JKIYTHKOBOE,
pecHuuYHOe. J[BM)KEHHME MHOTOKJETOYHBIX PACTEHUN: TPONMM3MBI M HACTHUU. [[BMKEHHE MHOTOKJIETOYHBIX
KUBOTHBIX U YeJIOBEKa: MbllleyHast cucrema. Peduexc. CkeneTHbIeMBIIIIBI M UX paboTa.

IIntanne opranu3MoB. Ilormomenue BOAbI, YIIEKUCIOrO ra3a ¥ MUHEPAIBHBIX BEHIECTB PACTCHUSIMHU.
[TuTanne XUBOTHBIX. BHYTpHUIIONIOCTHOE M BHYTPHUKIETOYHOE mNHILeBapeHHe. lluTaHne NO3BOHOYHBIX
AKUBOTHBIX. OTAENbl NuuieBapuTeabHoro Tpakra. [lumeBapurenbHble xenesbl. [IuieBaputensHas cucreMa
YeJI0BeKa.

Heixanue opranu3moB. [lpixanue pacteHuil. Jlpixanue xuBOTHBIX. [Juddy3us razoB uyepes
NOBEpXHOCTh KJeTkH. KokHoe npixaHue. JlpixaTenbHas moBepxHOCTh. KabGepHoe M JIErodyHoe JIbIXaHHE.
JlpixaHre TO03BOHOYHBIX JKMBOTHBIX U YEJIOBEKAa. OBOJIOIMOHHOE YCIOXHEHHE CTPOEHHS JETKUX
MO3BOHOYHBIX JKUBOTHBIX. JlpIXaTenbHasi cUCTeMa ueloBeKa. MeXaHW3M BEHTWISILIMU JIETKUX Yy MTHI U
MilekonuTaromux. Perymsamnus npixanus. J(prxarenbHble 00bEMBI.

TpaHcropT BeHIECTB y OpraHuM3MOB. TpaHCIOPTHBIE CHCTEMBI pacTeHuM. TpaHCHOpPT BEIIECTB Yy
KUBOTHBIX. KpoBeHOCHas cuctema u e€ opransl. KpoBeHOCHas cucTeMa NO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA.
Cepaiie, KpOBEHOCHBIE COCYIbI M KpoBb. Kpyru kpoBooOpareHus.

OBOJIIOIMOHHBIE YCIOKHEHHSI CTPOEHUSI KPOBEHOCHOW CHUCTEMbI ITO3BOHOYHBIX KUBOTHBIX. PaboTta cepana u
€€ peryJsnus.

Beinenenne y opraHn3moB. Beinenenue y pacreHuil. BeiaeneHune y KMBOTHBIX. COKpAaTHTEIBHBIE
Bakyosd. Oprasbl BblieneHus. OuibTpanus, ceKpeuus U o0paTHOE BCAachIBaHHE KaK MEXaHU3MbI PaOOTHI
OpraHoB BbleJIeHUS. CBS3b MOJIOCTA TE€Ja C KPOBEHOCHOW M BBIICIHUTEIBHON cUCTEMaMH. BeiaeneHue y
MO3BOHOYHBIX XHMBOTHBIX M dyenoBeka. [louku. CtpoeHue u ¢yHKuHOHHpOBaHHEe HedpoHa. OOpazoBaHHe
MOYH y YEJIOBEKA.

3ammra y OpraHm3MOB. 3allUTa y OJHOKIJIETOYHBIX OpraHu3MoB. Cropel OakTepuil M IHCTHI
MPOCTEUIINX. 3alluTa y MHOTOKIETOYHbIX pacTeHuidl. KyTtukyma. CpeactBa macCUBHOM W XMMHUYECKOM
3auThl. QUTOHLUIBL.

3ammuTa y MHOTOKJIETOYHBIX JKHBOTHBIX. [IOKPOBBI M MX MPOU3BOIHBIE. 3allUTa OPraHM3MaoT 00JIe3HEH.
NmmyHHas cucteMa yenoBeka. KieTouHbl ¥ TyMOpajdbHBIH UMMYHUTET. Bposxa€HHBIN U mpuoOpeTEHHBIN
crenuuaeckuit UMMYHHUTET. Teopus KIOHaIbHO- ceiekTuBHoro nmmynurera (I1. Dpnux, @. M. bepuer, C.
Tonerasa). BocnanuTenbHble OTBETHI OPraHU3MOB. PoJib BpOXKAEHHOTO UMMYHUTETA B PA3BUTHUH CUCTEMHBIX
3a00JIeBaHUH.



PazgpaxxumocTte M peryssiiusi 'y OpraHu3MoB. Pa3zipakuMoCTb y OJIHOKJIETOYHBIX OpPraHHU3MOB.
Takcuchl. Pa3apaxkuMOCTh U peryJisiius y pacteHuid. POCTOBbIE BelecTBa U MX 3HAYCHUE.

HepBHas cuctema u peduieKTopHas peryisnus Yy >KMBOTHBIX. HepBHas cucrema u €€ OTIENbI
OBOJIIOIIMOHHOE YCJIO)KHEHHE CTPOCHHsSI HEPBHOM CHUCTEMbl y KUBOTHBIX. OTHENnbl TOJIOBHOIO MO3ra
MO3BOHOYHBIX JKUBOTHBIX. Pediiekc u pedekropras nyra. bezycrnoBHbie U ycIOBHBIC Pe(IICKCHI.

['ymopasibHast peryssilivs U SHAOKPUHHAs CHUCTEMa XUBOTHBIX U 4esoBeka. JKene3bl 3HAOKPHUHHOU
CHUCTEMBI U UX FOPMOHBI. J[elicTBE TOPMOHOB. B3auMOCBS3b HEPBHOM U 3HIOKPUHHOM cucteM. ['unoramamo-
runoduzapHas cucrema.

JdeMoHcTpanuu

[Toptper: W. I1. [1aBnos.

Tabmuier 1 cxembl: «OIHOKIETOYHBIE BOJIOPOCIN», «MHOTOKIETOUYHBIE BOJOPOCINY,
«baktepun», «lIpocreiimmey», «Opranbl LBETKOBBIX pacTeHU», «CHUCTEMBI OPraHOB IO3BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee CTpOeHHE HACEKOMBIX», «TKaHM pacTeCHUN»,

«KopueBbie cucremb», «Ctpoenue credinsn», «CTpoeHHE IUCTOBOM IIACTUHKN», «TKaHU >KHUBOTHBIXY,
«Ckener uenoBekay, «llumeBaputenbHas cucreMa», «KpoBeHOCHas cucTreMay,

«/lpixarenpHast cuctema», «HepBHas cucrema», «Koxa», «MpbluiedHass cucremay,
«BpiaenurensHas cucreMa», « QHIAOKpUHHAs cuctemay, «CtpoeHue MbImib, « IMMyHUTETY,
«Kumeynononoctusie», «Cxema NUTaHUS pacTeHUiD», «KpoBEHOCHBIE CUCTEMBbI TO3BOHOYHBIX KHUBOTHBIXY,
«Crpoenue runpei», «CTpoeHue miaHnapuny», « BHyTpeHHee cTpoeHue J0KIeBOro uepBs», «HepBHas cucrema
pbi6», «HepBHas cucrema mnsarymku», «HepBHas cucrema mnpecmblkamomuxcs», — «HepBHas — cuctema
ntuiy, «HepBHas cucTeMa MIIEKOMUTAIOIINUXY,

«HepBHas cucrema yenoBekay, «Peduexcy.

OOopynoBaHue:  CBETOBOM  MHUKPOCKOI,  MHKpOIIpenaparbl  OJHOKJIETOYHBIX  OPraHU3MOB,
MUKpOIIpenaparbl TKaHEeW, paKOBUHbBI MOJUIFOCKOB, KOJUIEKIIMN HACEKOMBIX, UTJIOKOXKUX, XKUBBIE HK3EMILISAPbI
KOMHATHBIX PACTCHHM, repOapuy pacTeHUH pa3HBIX OTAEIOB, BJIAXKHBIC IMPEMapaThl KUBOTHBIX, CKEJICTHI
MO3BOHOYHBIX, KOJUIEKITH O0E€CIIO3BOHOYHBIX KUBOTHBIX, CKEIIET YeTI0BeKa, 000pyI0BaHHE AJIs IEMOHCTPAIIUU
MOYBEHHOTO W BO3YIIHOTO TMWUTAaHUS PACTEHUM, pacIICIUIEHUS Kpaxmaia W O€IKOB MO JACHCTBHUEM
dbepMeHTOB, 000pYyIOBaHHME U AEMOHCTPALMU OIBITOB MO HU3MEPEHUIO J>KU3HEHHON EMKOCTH JETKHX,
MEXaHU3Ma JbIXaTeIbHBIX JIBWKEHUU, MOJEIUTOJIOBHOTO MO3Ta Pa3INYHBIX KUBOTHBIX.

JlabopaTopnasi paGora «/3yueHnue TkaHel pacteHuii». JlaboparopHasi padora

«3yyenune TkaHeil KXUBOTHBIX». JlabopaTtophnasi padora «l/3yueHue opraHoB

1BETKOBOro pacteHus». Tema 10. Pa3MHoOkKeHHe 1 pa3BUTHE OPraHU3MOB

®opMBbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrojoe (BKJIIOYasi BEreTaTUBHOE) U MOJI0BOE. Bubl Oecronoro
Pa3MHOKEHHUS: TOYKOBAaHUE, CIIOPYIISIIHS, PparMeHTalus, KIOHUPOBAHHE.

[TonoBoe pasmuHoxkenue. [lonoBwie kieTku, Wi rameTsl. Meiio3. Craguu wMmeiosa. I[loBenenue
xpoMocoM B Meino3e. Kpoccunrosep. buonornueckuii cMbici Meiio3a M MOJIOBOTO Iporecca. Melo3 u ero
MECTO B )KH3HEHHOM IIUKJIE OPTaHNU3MOB.

[TpenzapossimieBoe pazputhe. ['ameToreHe3 y >KkuBOTHBIX. [TomoBeie xene3bl. OOpa3oBaHUE U pa3BUTHE
MOJIOBBIX KiIeTOK. CriepmaTorenes u oorenes3. CTpoeHue MOJIOBBIX KJIETOK.

Omiog0TBOpeHHEe W AYMOPUOHANBFHOE pa3BUTHE KUBOTHBIX. CIOCOOBI OIUIOAOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa O Pa3BUTUU OPTaHU3MOB.
Mopgoecenez — oona uz enasnvix npobdiem smopuonocuu. Konyenyus mopgoecernos umooenu mopghozenesa.
Craquun oSMOpuoreHe3a IKUBOTHBIX (Ha mpumepe Jjsarymku). JpoOnenwe. Tumbsl  apoOreHUs.
Jlemepmunuposannoe u Hedepmunuposannoe OpobaeHue. brnacmyna, munvi 6nacmyn. OcoOeHHOCTH
IpoONieHUsT MIIEKOMHUTAIOIMNUX. 3apOJbIIIIeBble JHUCTKH (TacTpyisiius). 3akiaJka OpraHOB W TKaHEW U3
3apOJBIIIEBBIX JIUCTKOB. B3amMHOE BIMSHHE dYacTedl pa3BUBAIOIIETOCS 3apoipimia (dIMOpHOHATBHAS
WHAYKIHS). 3akiaJKa MIaHa CTPOCHHS )KHBOTHOTO KaK pPE3yNbTaT UEPapXUUECKUX B3aUMOJICHCTBUI TEHOB.
Bnusinue Ha SMOpHOHAIBHOE pa3BUTHE PA3IMYHBIX (PaKTOPOB OKPY KAIOIIEH CPEJIbI.

Poct u pazutue x*uBoTHBIX. [locTamMOpronansHbiil nepuon. [psimoe u Henpsmoe passutue. PazBurue
¢ MeraMmop(o3oM y Oecro3BOHOYHBIX M MO3BOHOYHBIX XMUBOTHBIX. bHOOrHYecKkoe 3HaYeHHE MPSIMOro U
HEMPSIMOTO Pa3BUTHUSA, UX PAaCIPOCTpaHEHUE B mpupojae. Tumsl pocta ;kMBOTHBIX. DAKTOPHI PETyIsUU pOCTa
KUBOTHBIX M 4yenoBeka. CTaguu MOCTAIMOPHMOHATBHOTO Pa3BUTHUSI Yy KUBOTHBIX W 4enoBeka. llepmonbl
OHTOTeHe3a uenoBeka. CTapeHue U CMepTh KaK OMOJIOTHYECKHE MPOIIECCHI.

Pa3zmuoxxenue u pazputue pacteHuid. ['amerodut u ciopodur. Melio3 B )KU3HEHHOM ITUKJIC PACTCHHH.



ObpazoBanue cmnop B rmporecce Meio3a. ['amerorenes y pacrenuil. OIIOJOTBOpEHHE U pa3BUTHE
pacTUTEIBHBIX OpraHU3MOB. JIBOWHOE OTUIOJOTBOPEHUE y IBETKOBBIX pacTeHHil. OOpa3oBaHHE U pa3BUTHE
CEMEHU.

MexaHu3Mbl PETyJISIUU OHTOI€HE3a Y PACTEHUI U JKUBOTHBIX.

JdeMoHcTpanuu

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

Tabmuubl u cxembl: «BereraTuBHOe pasMHOKeHUE», « TUITBI 6€CrOIOr0 pa3MHOKEHH,
«Pa3MHOXEHHE XJIaMUAOMOHAIbD», «Pa3MHOXeHHe 53BIIIeHb», «Pa3MHOXEHUE THUAPBDY,
«Meito3», «Xpomocombl», «l'amerorenes», «CTpoeHue SHULEKIETKH U CIIEPMATO30UIa»,
«OcCHOBHBIE CTaIUK OHTOreHe3a», «[IpsMoe u HenpsiMoe pa3zBuTHe», «Pa3BuTHE MaliCKOTO XKyKay,
«Pa3zButne capanum», «PaszButHe JArymkn», «JIBOMHOE OILIONOTBOPEHUE Yy LIBETKOBBIX PAaCTEHUN»,
«CtpoeHre CeMsH OJHOMOJBHBIX W JBYJIOJbHBIX pacTeHUN», <« KM3HEHHBI LUKI MOPCKOW KAaIlyCThD»,
«Ku3HEHHBIN IUKIT MXa», « KU3HEHHBIN LIUKJI TAIOPOTHUKAY, « KM3HEHHBIMLIUKI COCHBI».

O6opynoBaHue: CBETOBOII MUKPOCKOI, MUKPOMpPENnapathl sIMIEKIETOK U CIiepMaTo30u0B, Moaenb « ki

Pa3BUTHS JIATYLIKI.

JladbopaTtopHass pabGora «l3yueHue CTpPOEHHMS TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTHyeckas padora «BbisBieHNE IPU3HAKOB CXO/ICTBA 3aPOBIIIEH TO3BOHOUYHBIX)KUBOTHBIX).

JladopaTopnas padora «CTpoeHre OpraHOB pa3MHOKEHHSI BBICITUX PACTEHUI».

Tema 11. I'eneTnka — HAyKa 0 HACJIEACTBEHHOCTH H H3MEHYHBOCTH OPTaHU3MOB

HcTopust cTaHOBJIEHUS U pa3BUTUSI TEHETUKU Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa,T. Moprana.
Ponb oteuectBenHbIX yu€HbIX B paszButuu renetuku. Pabotst H. K. Kombmosa, H. U. BaBunosa, A. H.
Benosepckoro, I'. JI. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeera- Pecosckoro.

OCHOBHBIE TE€HETHUUYECKHE MOHATHS M CHMBOJIBI. [ OMOJIOTMUHBIE XPOMOCOMBI, AJUIEJIbHBIE T'EHBI,
aJIbTEPHATUBHBIC MPU3HAKW, JOMUHAHTHBIA M PELIECCUBHBIM MPU3HAK, TOMO3UTOTa, T€TEPO3Ur0Ta, YUCTas
JUHUS, THOPUABI, TeHOTHUII, PeHOTUT. OCHOBHBIE METOIbI TEHETUKH: THOPUAOIOTHUECKHUM, ITUTOIOTHUECKUA,
MOJIEKYJIIPHO-TEHETUYECKU.

JdemMoHcTpanuu

[Toptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsuios, H. 1. BaBuiios, A. H.beno3zepckuii,

I'. . Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodees-PecoBckuii.
Tabmuupl u cxembl: «MeToabl reHeTuKn», «Cxembl ckpeniuBanus». JlabopaTopuasa padora
«/Ipo3ouna xak 00BEeKT reHeTHuecKux wuccienoBanui». Tema 12. 3akoHoMepHOCTH

HACJICACTBEHHOCTH
MonorubpungHoe ckpemuBanue. [lepBbiii 3akoH MeHens — 3aKOH eIuHO00pa3ust THOPUAOB MEPBOTO
nokoJienus. [lpaBuino pomuHupoBanus. Bropol 3akoH Mengenss — 3aKOH pacUICIUICHHUS] MPU3HAKOB.

[{uTonmornyeckue OCHOBBI MOHOTHOPUAHOTO CKpeluBanus. [ MmoTe3a 4iucTOTh TaMerT.

AHanmu3upymoiiee  CKpeniuBaHue. [IpoMexkyTOUHBI  XapakTep  HacIeAOBaHUS.
Pacuiennenue npu3HakoB MPU HEMOJIHOM JIOMUHUPOBAHUMU.

JHurnbpumnoe ckpeniuBanue. TpeTuit 3akoH MeHaens — 3aKOH HE3aBHUCHUMOTO HAaCJEeIOBaHUS
npu3HakoB. [luTonorudeckre OCHOBBI TUTHOPUIHOTO CKpPEIIBAHHUS.

CueruienHoe HacienoBanue mpu3zHakoB. Paboter T. Moprana. CuemsieHHOE HacleJoBaHUE TEHOB,
HapylLIEHUE CLETUIEHUS MEXKly FTeHaMU. XPOMOCOMHAasl TEOPHUsI HACJIEICTBEHHOCTH.

I'enernka mona. XpoOMOCOMHBIM MEXAaHU3M ONPEACIICHUS IM0Ja. AyTOCOMBI U TMOJOBBIE XPOMOCOMBI.
l'omorameTHbIi M rereporaMeTHnli MoJ. ['eHeTHyeckas CTpPYKTypa MOJIOBBIX XpoMocoM. HacnenoBanue
MPU3HAKOB, CUEIUICHHBIX C TTOJIOM.

I'enoTun kak nenoctHas cucrema. [lnerorponus — MHOKECTBEHHOE JIEMCTBUE reHa. MHOKECTBEHHBIN
ajutenusM. B3anmonelicTBre HealenbHbIX TeHOB. KommuiemenTapHocTh. Onuctas. [lonmnmepns.

['eHeTHYEeCKUIT KOHTPOIb PA3BUTHUS PACTEHUH, KUBOTHBIX M YENOBEKa, a Takke (hU3HOJOTHYECKHX
MIPOIIECCOB, TMOBEICHHUS M KOTHUTHUBHBIX (YHKIMH. |'€HeTHUecKrue MeXaHM3Mbl CHMOMOTEHEe3a, MEXaHU3MBbI
B3aMMOJICHCTBHS «XO3SMH — IMApa3uT» M «XO3SIMH — MHUKpoOOHOM». ['eHeTHueckue acmeKThl KOHTPOIS U
W3MEHEHUS HACJICICTBEHHOW HH(POPMAIIMH B TIOKOJICHUSAX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

[Toptpetsi: I'. Menaens, T. Mopras.

Tabmuubl u cxemsl: «IlepBblil 1 BTOpoil 3akoHbl Mennens», «Tpetuit 3akoH MeHaens»,
«AHanu3upytolee ckpenBanuey, «Hemnoanoe nomuanpoBanuey, «ClIETUIEHHOE HACIEIOBAHUE MPU3HAKOB Y



npozopuisly, «I eHeTrka nonay, «Kapuotun yenoBekay, «Kapuorumn apo30puibn,
«Kapuotun nruiis, «MHOKECTBEHHBIN ajuienn3my, «B3auMoaericTBue reHoBY.

Ob6opynoBaHue: MOJeNb Ul JEMOHCTPAIMK 3aKOHOB €IMHO00pa3us THOPHUIOB MEPBOIO MOKOJICHUS U
pacIIeIIeHUs] TPU3HAKOB, MOJENb Uil JEMOHCTPAllMM 3aKOHA HE3aBHUCHUMOTO HACJIEIOBAHMS IPHU3HAKOB,
MOJIeJb Ul IEMOHCTPALMU CLEIJIEHHOIO HACJIEI0BaHUs IPU3HAKOB, CBETOBOM MUKPOCKOI, MUKPOIIpenapar:
«JIpo3odumnay.

IIpakTnyeckas padora «/I3yyeHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y APO30(UIIBD).

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaToB TUTHOPUIHOTO CKPEIIMBAHUS Y TPO30(DUITBD».

Tema 13. 3aKoHOMepHOCTH U3MEHYHUBOCTH

BsaumopeiictBue reHotruna u cpeabl npu ¢dopMupoBaHuu ¢GeHotuna. VM3MeHYMBOCTH NPU3HAKOB.
KauecTBeHHbIE U KONMUYECTBEHHBIEC IPU3HAKU. BUbl N3MEHUMBOCTH: HEHACIIECTBEHHAS U HACIIEICTBEHHAS.

MonudukanronHas n3aMeH4uBocTh. Posb cpepl B GopMUpOBaHUM MOAU(PUKAIMOHHON W3MEHYUBOCTH.
Hopma peakuuu npusnaka. Bapuanuonnsiii psigx u BapuarmonHas kpuas (B. Horanncen). CpoiicTBa
MOIU(PUKAITMOHHOM U3MEHUHUBOCTH.

['enoTunuueckass U3MEHYUBOCTh. CBOMCTBA T€HOTHIIMYECKON M3MEHYMBOCTH. BUABI T€HOTUIIHYECKON
M3MEHYUBOCTU: KOMOMHATUBHASI, MyTallHOHHASI.

Kom06unatuBHast ©3MEHUUBOCTh. Me03 U 10JIOBOM Mpoliecc — 0CHOBa KOMOMHATUBHON M3MEHUMBOCTH.
Ponb koMOMHATHBHOM N3MEHYMBOCTH B CO3JaHUH F€HETUYECKOTO pa3HO0Opa3us B mpeesiax 0OJAHOTrO BUA.

MyTanmonHasi ©3MEHYMBOCTh. BUIbI MyTaluii: T€HHbIE, XPOMOCOMHBIC, TeHOMHbIC. CIIOHTAaHHBIE U
WHIYLUPOBAHHbIE MyTallMM. SnepHble M LUTOIUIa3MaThueckue MyTauud. CoMaTHYecKHe M IOJIOBbIE
MyTanuu. [I[pUuunuHbl BOSHUKHOBEHUS] MyTanuid. MyTareHsl U UX BJIMSHUE HAa OPraHU3MbI. 3aKOHOMEPHOCTHU
MYTalMOHHOTO Mpoliecca. 3aKOH TOMOJIOTUYECKUX PSJIOB B HacleAcTBeHHON nu3meHunBocT (H.M. BaBuios).
BuesinepHast ©13MEHUMBOCTb M HACIIEICTBEHHOCTb.

Onucenemuxa u dNUSEHOMUKA, POJb dNUSEHEMUYECKUX (hakxmopos 6 HACIeO008aHUU U UZMEHYUBOCTNU
Genomunuyeckux npusHaKos y OpeaHu3Mos.

JdemoHcTpauuu

IToptpersr: I'. ne @pus, B. Moranncen, H. 1. Baunos.

Tabmumel 1 cxembl: «Bunbl u3MeHuMBOCTHY, «MoOAH(PHUKAIIMOHHAS W3MEHUUBOCTHY,
«KomOnHaTuBHAas M3MEHUYUBOCTHY, «Meio3», «OmnonorBopeHue», «l eHeTrnueckue 3a00JI€BaHMS YETOBEKAY,
«Buasl MmyTanuny.

OO6opyoBaHue: XKUBble M repOapHble 3K3EMIUISIPbl KOMHATHBIX pacTeHHM, pucyHkH (¢doTorpadun)
JKUBOTHBIX C Pa3IUYHbIMUA BUJIaMH U3MEHYUBOCTH.

JladopaTtopnasi pabGora «lccienoBanne 3aKOHOMEPHOCTEH MOAMGPUKAIIMOHHOW HW3MEHUYHUBOCTH.
[TocTpoeHre BapuallmOHHOTO Psiia U BApUALIMOHHON KPUBOI.

IIpakTuyeckas padora «MyTanuu y 1po30(uisl (Ha TOTOBBIX MUKpOIpENnaparTax ).

Tema 14. I'eneTuka 4esoBeka

Kapuotun wuenoeka. MexayHapoaHas MNporpaMma HCCI€AOBaHHUS TE€HOMA 4YeloBeKa. MeTobl
U3YYCHHUS TEHETUKH YeNOBeKAa: TeHEAJIOTMYeCKHid, ONM3HEIOBBIA, IIMTOTCHETUYECKHH, MOMYyISIUOHHO-
CTaTUCTUYECKHN, MOJIEKYJIApHO-TeHeTHYeCKUil. COBPEMEHHOE OIpEAEIEHHEe T'€HOTHUINA: IOJHOT€HOMHOE
CEKBEHHUPOBAHKE, TCHOTUITUPOBAHUE, B TOM uncle ¢ momolnbio [111P-ananusa. Hacnencrennsie 3a001eBanus
yeloBeka. [ eHHble M XpPOMOCOMHBIE  OOJe3HHM  4ejoBeKa. boile3HM ¢ HaclneACTBEHHOH
MPEAPACIIONOKEHHOCTHI0. 3HAaYE€HNE MEIUIIMHCKON T€HEeTUKHU B MPEAOTBPALEHUN U JICUEHUU T€HETUYECKHUX
3a0oyieBaHUl  yenoBeKa. MenuKo-TeHeTHYeckoe KOHCylbTHpoBaHue. CTBoyoBble KieTkH. [loHsaTue
«TEHETHYECKOTO Tpy3a». OTHYECKHE AacHeKThl HMCCIEIOBaHWMN B 0O0JACTH pENaKTUPOBAHHS TEHOMA H
CTBOJIOBBIX KJIETOK.

['enetnyeckue (akTOPHI TMOBBIIIEHHON YYBCTBUTEIHHOCTH YENOBEKA K (PH3UYECKOMY U XUMHUYECKOMY
3arpsiI3HEHUI0 OKpYyXKatoliel cpenpl. ['eHeTnueckas mpeapacnoioKeHHOCTh YeTOBeKa K MaTOJOTUSIM.

JdemMoHcTpanuu

Tabmunpl u cxemsl: «Kapuotun denoBeka», «MeToabl U3yYeHHUS] TEHETUKH YEIOBEKay,
«"eHeTrueckue 3a00ICBaAHUS YEIOBEKAY.

IpakTnyeckas padbora «CocTaBiieHHE U aHAIU3 POJIOCTOBHOM.

Tema 15. Cennekuusi OpraHusMoB

JoMecTukanusi U celekius. 3apoXKICHUE CEJIeKUMH W JoMectukanuu. Ydyenue H. M. BaBunoBa o
[leHTpax TPOMCXOXKACHUS U MHOTOOOpa3us KyJIbTypHBIX pacTeHUd. Ponb celeknuu B CO3JaHHH COPTOB
pacteHuii 1 mopoj KUBOTHbIX. CopT, mopoaa, MTaMM. 3aKOH TOMOJIOTUYECKHUX PSAIOB B HACJIEIACTBEHHOMN



u3menunBoctu H. V. BaBuiioBa, ero 3HaueHue 1715 CENEKIIMOHHON PabOTHI.

Metonapl cenekImoHHOM pPaboThl. McKyccTBeHHBIM OTOOP: MAacCOBBIM M WHIWBHAYaJIbHBIA. DTaIbl
KOMOMHAIIMOHHOMW ceneknuu. VcrpiTanue mpousBoauTeneil mo motoMcTBy. OTOOp MO T€HOTUITY C MOMOIIBIO
OLICHKH (peHOTHUIIa TOTOMCTBA U 0OTOOp MO FeHOTUITY ¢ oMolbio ananuza/JHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJl CEJICKIIMOHHOW paboThl. PaguianiMoHHBIA W XUMHYECKUH
MyTareHe3 KakK HCTOYHUK MYyTaluil y KyJIbTypHBIX ¢GopM opranu3moB. Mcmonb30BaHHE€ T€HOMHOTO
PEAaKTUPOBAHUS U METOAOB peKoMOMHAHTHBIX JIHK 1151 OITydeHUSCXOTHOTO MaTepHralia JJisi CEICKITHH.

[Tomyuyenue nonuruionoB. BHyTpuBuaoBas rubpuauzanus. Bau3kopoacTBEHHOE CKpelIMBaHUE, WU
uHOpuaHT. HepocTBeHHOE CKpelMBaHue, Wik ayTOpuauHT. ['eTepo3uc u ero mpuyuHbl. Vcrnonbp3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rubpuauszanus. [Ipeomonenue Oecriogusi MEXBHUIIOBBIX THOPHIIOB.
JlocTuxKeHMs CENEKLUUN PACTEHUI U JKUBOTHBIX. «3€1E€HAs Pesontoyus».

CoxpaHeHue M U3yYE€HHE T'€HETMYECKUX PECypCOB KYJBTYPHBIX PACTEHHH M UX JUKUX POAUYEH IS
CO3JIaHMsI HOBBIX COPTOB M TMOPHUIOB CEIbCKOXO3SHUCTBEHHBIX KYJIbTYp. M3yueHue, coxpanenue u ynpagieHue
2eHeMUYEeCKUMU Pecypcamu CenbCKOXO03AUCMEEHHbIX U NPOMBICIOBbIX JICUBOMHBIX 6 YENAX VIYYUleHUs
CYWecmsyowux U co30anusl HOBbIX NOPOO, NUHUL U KPOCCOB8, 8 MOM YUCNe C NPUMEHEHUEM COBPEMEHHbIX
Memo008 HaAYUHbIX UCCTIe008AHULL, NEePedo8blX Udell U NePCNeKMUBHBIX MEeXHON02UI.

JdeMoHcTpanuu

[loprpetrsr: H. Y. BaBunos, 1. B. Muuypun, I'. . Kapneuenko, II. I1. Jlykpauenko, b. JI. Acraypos,
bopnoyr, /1. K. benses.

Tabmuiel 1 cxeMbl: «LIeHTpBI TPOUCXOXKIAECHUS U MHOTO00pa3us KyJbTYpPHBIX PACTEHUN»,

«3aKOH TOMOJIOTHYECKHUX PSIOB B HACJIEACTBEHHON H3MEHUYMBOCTH», «METOABI CEJICKIIUNY,
«Otnanénnas rubpunuzanus», «MyTareHes».

JladopaTopHasi padora «/3yueHue cOpTOB KyJIbTYpPHBIX PACTEHUU U MOPOJ JOMAITHUX>KABOTHBIX).

JlabopaTopHasi padora «/3yueHue METO/10B CEIEKLIUHU PACTEHUIN».

IIpakTyeckas padora «IIpuBrBKa pacTeHUI».

Ikekypeusi «OCHOBHBIC METO/IBI U IOCTHXKEHUS CEJIEKIIMU PACTCHHUI M UBOTHBIX (Ha CENEKIIMOHHYIO
CTaHIIMIO, TUIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA y4acTOK, B TEIUIMYHOE XO3SMCTBO, B JIAOOPATOPHIO
arpOyHUBEPCHUTETA WM HAYYHOTO IICHTPA)».

Tema 16. BuoTeXHOJIOrUsI M CHHTETHYECKASI OUOJIOTHS

OOBeKTHI, UCTIONB3yEMbIE B OMOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBbIE KYIbTYpPbl, MUKPOOPTaHU3MBI,
WX XapakTEepUCTHKA. TpaauiuoHHAs OWOTEXHOJIOTHS: XJIeOOMeUeHrue, TMOJyUYeHHE KHUCIOMOJIOYHBIX
NPOAYKTOB, BHHOJAenue. MukpoOuonornyeckuii cuHTe3. OOBEKTHI MHUKPOOHMOIOTHYECKUX TEXHOJOTHH.
[TpousBojicTBO O€NiKa, aMUHOKUCIIOT U BUTAMUHOB.

Co3anne TEXHOJIOTUN U MHCTPYMEHTOB 1EJIEHANPABICHHOTO U3MEHEHHSI 1 KOHCTPYUPOBAaHUS T€HOMOB
C UEIBI0 TMOJYYEHUS OPraHM3MOB W HMX KOMIIOHEHTOB, COJEpKAlIMX HE BCTPEYAIOIIHMECS B MPUPOAE
OMOCHHTETHYECKHE MYTH.

Knerounas mnxeHepusi. Metoasl KyJabTyphbl KJIETOK W TKaHEW pacTeHMH U >KUBOTHBIX. KpmoOaHKH.
ComaTnueckass TUOpUIU3alldsg U COMATUYECKUU HMOpuoreHe3. lcmonb30BaHHE TalIONIOB B CEIEKIIUH
pacrenuid. [lonyuenue MoHOKNOHANbHLIX anmumen. Hcnonb3osanue MOHOKIOHANbHLIX U NOJUKIOHATbHBIX
anmumen 6 meouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHHE. PEKOHCTPYKIMS SIHIEKICTOK U KIOHHUPOBAHUE
KUBOTHBIX. METO/J TpaHCIUIAHTAUU SJep KIETOK. TexHonocuu 0300poeieHus, KyIbMUSUpOBaHus U
MUKPOKTOHATLHO20 PAZMHOINCEHUS CEeNbCKOXO3AUCNBEHHBIX KYAbMYP.

XpOMOCOMHAasi M Te€HHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 Te€Ha M KOHCTPYHpPOBaHHUE
pexomOuHanTHBIX JIHK. Coz0anue mpanceennvix opeanuzmos. JIocTHXEHUS U IEPCIIEKTUBBI XPOMOCOMHON U
TeHHOW MH)XCHEPUH. DKOJIOTHIECKUE U ATHIECKHE TTPOOIEMbI T€HHON WHKEHEPHH.

Menunuackue  O6uorexnonoruu. IloctreHomHas  uudpoBas  meaunuua.  [IIP-guarnoctuka.
MeTa0o0JIOMHBIN aHaW3, TEHOIEHTPUYECKUN aHAIM3 MPOTeOMa YeJIOBeKa [JIsi OICHKA COCTOSHHS €Tro
310poBbs. Mcronbp30BaHue CTBOJIOBBIX KJIeTOK. TapretHas tepanus paka. 3D-OnonHkeHepHsi Ui pa3padoTKu
(GbyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUH, CO3/JaHUS KOMIUIEKCHBIX TKaHEH coueTaHueM
TEXHOJOTHI TPEXMEPHOTO OMONPUHTHHTAa W cKapomauHra sl pelIeHUs 3a4ad MepCOHATM3UPOBAHHON
MEULUHBI.

Coznanue BEKTOPHBIX BaKIMH C IEJbI0 00ecrevYeHuss KOMOMHUPOBAHHOW 3aIllUThI OT BO30yauTenei
OPBU, ycraHoBiIeHHWE MOJEKYJSIPHBIX MexXaHu3MoB (yHkiuonunpoBanus PHK- comepkammx Bupycos,
BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUS YETIOBEKA U )KUBOTHBIX.



JdemMoHcTpanuu
Tabmupt u cxembl:  «lcnonp30BaHWE  MHUKPOOPraHM3MOB B MPOMBIIIICHHOM
pou3BOACTBEY», «Kierounas unxenepus», «['eHHass HHKEHEPUS».
JladopaTopnasi padora «/3yueHne o0beKTOB OMOTEXHOIOTHUI.
IIpakTuyeckas padora «llomydueHre MOTOYHOKUCITBIX TIPOTYKTOBY.
Jkekypeusi  «buorexHonorus — BakHeWas MPOU3BOJAMTENbHAs CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE IIPOU3BOICTBO)».

11 KJIIACC

Tema 1. 3apo:kaenue u pa3BUTHE 3BOJTIONUOHHBIX NMPEICTABJICHUI B 0M0J10THH

OpomonnonHas teopus Y. [lapBuna. IIpennoceliku BO3HUKHOBEHMs JapBHHU3MA. JKU3Hb M HaydHas
nearenbHocTh Y. JlapBuHa.

JBwxymue cuiasl 3Bosouuud BUAoB 1o Y. JlapBuHy (BbICOKas MHTEHCHBHOCTb Pa3MHOMKCHMS
OpraHM3MOB, HAclE€ACTBEHHAss U3MEHYMBOCTh, OOpPH0A 3a CYIIECTBOBAHHE, €CTECTBEHHBIM U MCKYCCTBEHHBIN
otbop).

Odopmnenune cunrernueckord Teopun dBomonuu (CTD). HelTtpanbHas Teopusi SBOJIOLMH.
CoBpeMeHHas HBOJIOLUOHHAs OMOJI0TrHs. 3HaUeHUE BOJIIOLMOHHON T€OpUU B (POPMHUPOBAHUU €CTECTBEHHO-
Hay4HOU KapTHUHBI MUDA.

JdeMoHcTpanun

[Toptpertsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. K. Cenr-Unep, XK. Kroswe, Y. dapsun, C. C.
Yersepukos, 1. U. llImansrayzen, Jx. Xongeitn, . K. benses.

Tabmuubr u cxembl: «Cucrema xuBoit pupoasl (mo K. Jlunuer)», «JlecTHHUIA KUBBIX CyIIECTB (IO
Jlamapky)», «Mexanu3m (OpMHUPOBAHUS IPUCTOCOOJIEHUH Y pacTeHUH U >kuBOTHBIX (1o Jlamapky)», «Kapra-
cxema mapupyta nmyrewmectBus Y. Japsunay, «Haxonku Y. {apBunay,

«Dopmbl 60pBOBI 3a cymiecTBoBaHUE», «Iloposl romybeit», «MHOroodpasue KylbTypHBIX (OPM KaryCThbD»,

«ITopoapl goMamHMX KUBOTHBIX», «Cxema oOpa3zoBanusi HOBBIX BUIOB (o Y. JlapBuny)», «Cxema

COOTHOILLIEHUS ABIKYIIMX CHJI DBOJIIOLUNY», « OCHOBHBIE IIOJIOKEHUSI CHUHTETUUECKON TEOPUH IBOJIIOLIUNY.
Tema 2. Mukpo3BoIOUMSA U €€ pe3yJIbTAThI

[Tomynsmus Kak 3Ja€eMEHTapHas eAVHMIA dBONIONUH. COBPEMEHHBIE METOJBI OLIEHKH NE€HETHYECKOIO
pazHooOpa3usi W CTPYKTypbl nomyisnuil. M3meHeHune reHodOHAAa NOMYJSIIMM Kak 3JE€MEHTapHOE
IBOJIIOLMOHHOE SIBJICHUE. 3aKOH reHeTndeckoro paBHoBecus Jx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOpbl (ABUKYIIHUE CUIIBI) 3BOJONMHU. MyTanmoHHbI mnporecc. KomOunatupHast
U3MEHUUBOCTh. [[peiid reHoB — cilydaiiHble HEHANpaBJCHHbIE M3MEHEHHs 4YacTOT ajulejie B MOMYJIALMSX.
Dddext ocHoBatens. Ipgexkm Oymouiiounozo copaviwka. CHUdCEHUE 2eHEeMUYecKo20 pPA3HO00pa3UsL:
npuuunvl u cneocmeus. Ilpossnenue s¢pgpexma Opetigpa cenoe 6 bonvuwiux u manvlx nonyasayusax. Murpauun.
W3onsmus nonynsuuii: reorpaduyeckas (IpocTpaHCTBEHHAas ), Onosiornyeckas (pernpo yKTUBHAS).

EcrectBeHHblif 0TOOp — Hampaistromuii ¢akTop dBooLUU. DOpMBI €CTECTBEHHOTO OTOOpA:
JIBUKYIIUHN, CTaOWIM3MpYIOLWUH, paspbiBatomiuil (au3pynTuBHbIi). [lonoBoit oTOop. Bo3HukHOBeHHE U
SBOJIIOLMS COLIUAJIBHOTO TIOBEIEHUS KUBOTHBIX.

[Tprcnioco0IeHHOCTh OPTaHU3MOB KaK pe3ysibTaT MUKPO3BOIIONUU. BO3HUKHOBEHHE MPHUCTIOCOOIEHUI
y opraHuzMoB. Apomopdo3bl U uauoamanrtanuu. Ilpumepsl npuUcHOcOONIEHHUN Yy OpraHHU3MOB:
Mophosioruyeckue, ¢buznonoruyeckue, OMOXMMHYECKHE, MOBE/IEHYECKUE. OTHOCHUTENBHOCTh
IpUCIOCOOICHHOCTH OPTraHU3MOB.

Bun, ero kputepun u crpykrypa. BumoobpazoBaHue Kak pe3yibTaT MHKPOIBOJIONMH. M3omsauus —
KII04eBOil  ¢axkTop BHIooOpazoBanusa. Ilytm u  cmocoObl  BHAOOOpa30BaHUS:  aJIONATPUUECKOE
(reorpaduueckoe), cUMIATPUUECKOe (IKOJIOTUYECKOE), «MTHOBEHHOE» (TIOJUIUIONAN3AIINS, THOPUAN3AIN).
JUIMTEbHOCTD ABOIIOLIMOHHBIX ITPOLIECCOB.

Mexanu3mbl GOpMHPOBAHUS OMOJIOTUUECKOTO PAa3HOOOpa3usl.

Posb 3BOMIOLIMOHHONM OMONIOTMH B pa3pabOTKEe HAYYHBIX METOJOB COXpaHEeHHs OmopazHOOOpasusl.
MUKpPO3BOIIONMS M KO3BOMIOLMS MAapa3uTOB M UX X0351€B. MexaHu3Mbl (DOPMUPOBAHUS yCTOMUMBOCTU K
AHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpanuu
IToptpetsr: C. C. YerBepukos, 3. Maiip.
TabGnuupl 1 cxembl: «MyTallMOHHAs U3MEHUUBOCThY, «llomysAIoHHas CTPyKTypa BUAAY,



«Cxema mposiBieHHs 3akoHa Xapau—BaiinOepra», «JIBIXKyIIde CHIBI  3BOJIIOLUN,
«OKOJIOTHYECKash M30JALMS MOMyJsILUi ceBaHCKON Qopenn», «['eorpaduueckas M30SA1Ms JTHMCTBEHHUIIBI
CHOMPCKON W JMCTBEHHHIBI AAaypcKoily, «llomyssiroHHbIE BOJHBI YHCICHHOCTH XWIIHUKOB M JKEPTBY,
«Cxema JeHCTBUS €CTECTBEHHOI0 0TO0pay, «DopMbl O0PHOBI 3a CYLIECTBOBAaHUEY, «MHnycTpuanbHbIil
MEJIAHU3MY, «OKuBble HCKOIIaEMBbIE»,

«IIOKpOBUTENBCTBEHHAs OKpacka »XHUBOTHBIX», «lIpemympexnaromas oOkpacka >KHBOTHBIX,
«Duznonoruueckue agantanumn», «IIpucrnocobIeHHOCTh OPraHU3MOB U €€ OTHOCHTEIHHOCTDY,

«Kpurepun Buga», «Buabl-nBoiiHukn», «CTpykTypa BHJa B mIpupozae», «CrnocoObl BHI000pa3oBaHU»,
«l'eorpaduueckoe  BUmOOOpazoBaHWE TPEX  BHUIOB  JIAHABIIICH,

«DKOJIOTHUECKOE BMJI000pa3oBaHKME BUIOB cuUHUL, «llomumionasl pactenuit», «KamycTHoO- peaeuHbli
THOpHID).

OO6opynoBaHue: repdapuy pacTeHHUM, KOJJIEKIIMM HAaCEKOMBIX, 4dydesa NTHUI[ U 3Bepeil ¢ mpuMepamu
pa3IMYHBIX MPUCTIOCOOJICHUH, Yydena NTUIl U 3Bepeil pa3HBIX BHJIOB, repOapuu pacTeHuil OJIM3KHX BUIOB,
00pa30BaBUIMXCS Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopnasi padora «BrisBiieHHE H3MEHYMBOCTH Y 0COOEH OHOTO BUIAY.

JlaGopatopHnas padora «IIpucnocoOneHus opraHu3MOB U UX OTHOCUTEIIbHAS 11€JIECO00Pa3HOCTDY.

JlaGopaTopnas pa6ora «CpaBHEHHE BUOB IO MOP(OIOTHYECKOMY KPUTEPUIOY.

Tema 3. Makpo3Bo.ionus 4 eé pe3yabTaTbl

MeTto1bl n3ydeHust Makpo3BotoLuu. [laneoHTonornueckne MeTo bl U3y4eHUs SBOJIIOLUH.
ITepexonnbie GopMbl U HUIOrEeHETHUECKUE PSAIBI OPTAHU3MOB.

buoreorpaduueckne meronsl u3ydeHus sBomonud. CpaBHenue ¢uopsl U QayHbl MaTEpPUKOB U
ocTpoBoB. buoreorpapuueckue obnactu 3emiu. Buabl-sHAEMUKN U PETUKTHI.

OMOPHOTIOTHYECKUE U CPABHUTEIHHO-MOP(OIOTUIECKHE METOIbI N3yUeHUs IBOMOIUH. | eHeTnueckue
MEXAHNU3MBI SBOJIIOLIMM OHTOIE€HE3a U MOSBICHMSI 3BOJIIOLMOHHBIX HOBIIECTB. | OMOJIOrMYHbIE U aHAJIOTUYHbIE
opranel. PynuMmeHTapHbIE OpraHbl W aTraBU3Mbl. MOJEKYJSIpHO- TEHETHYECKHE, OHOXMMHUYECKHE U
MaTEMaTUYECKUE METOJbl U3YUYEHHUs HBOJMIOLMU. ['oMonornunbie reHbl. COBpEMEHHBIE METOMBI MMOCTPOCHUS
(UIOreHeTHYECKUX JIEPEBHEB.

XPOMOCOMHBIE MYTALIUX U HBOJIIOLINS TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TMpaBwiia) dBOJMOUMH. [Ipunyun  cmeHvl  QYHKYULL.
HeoGpatumocTs sBomtonuu. AnanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB HBOIIOIHH.

JdemMoHcTpauuu

[Toptpetsr: K. M. Bap, A. O. Koanesckuii, ®. Mromnep, O. I'ekkens.

Tabmunpl U cxembl: «DUIOTEHETUUECKUN DSl JIOMIAIN», «APXEONTEPUKC», «3BEpO3yOble SIIEph»,
«Crerouegans», «PuHMOPUTH, «CeMeHHbIe TAOPOTHUKMY», «buoreorpadguueckue 30Hb1 3eMian», «peiid
KOHTHUHEHTOB», «Penuktbl», «HauanbHble cTaauu SMOPUOHAIBHOTO Pa3BUTHS MO3BOHOYHBIX KHUBOTHBIXY,
«I"OMOJIOrMYHbIE U AHATIOTUYHBIE OpraHb», «PyTMMEHTBI»,

«ATaBU3MBDY, «XpPOMOCOMHBIE HAOOpPHI 4YEJIOBEKAa M IIMMIIaH3e», «[J1aBHbIE HaNpaBiIEHUS ABOJIOLUNY,
«O01re 3aKOHOMEPHOCTH 3BOJIOIUN.

O6opynoBaHue: KOJJIGKIUHU, TepOapuu, MYJSDKM MCKOMAeMbIX OCTATKOB OPraHU3MOB, MYJISKH

TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYIUMEHTaPHBIX OPraHOB U aTaBU3MOB, KOJIJIEKLIUN HACEKOMBIX.
Tema 4. IlpoucxoxaeHue U pa3sBUTHE )KU3HHM HA 3emJie

Hayunble rumore3bl NpOUCXOXKIEHHsS >KU3HUM Ha 3emie. AOHoreHes M mnaHcrnepmus. JloHaydHbIe
MPEJICTaBICHUSI O 3apOXKJICHUH KU3HU (KpeallmoHn3M). ['unores3a mocTosSHHOTO caM03apOKICHUS KU3HU U €€
ornpoepskenue onbitamu @. Peau, JI. Cnamnanuanm, JI. [Tactrepa. [IporcxoxaeHne >Ku3Hu U acTpOOHOIIOTHSL.

OcHoBHbIE ATanbl HeopraHuueckoi sBoonnu. [InanerapHas (reosoruyeckas) BOIOLUS. XUMUYECKast
9BOJIOIUSA. AOMOTEHHBIN CUHTE3 OPraHMYeCcKuX BelecTB U3 Heopranndeckux. OnsiT C. Muniepa u I'. FOpu.
OO6pa3zoBanue moimMepoB U3 MoHoMepoB. KoarepBaTtHas rumore3a A. M. Omapuna, runore3a MepBUYHOTO
Oynwpona Jxx. XonzaeiHa, renetndeckas runote3a ['. Mémnepa. Pubosumsr (T. Yek) u runotesa «mupa PHK»
V. I'mnGepra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHHE IMPOTOKJICTKH.

Hctopus 3emsn u Metoasl €€ usyudeHus. Vckonaemple opraHndeckue ocTaTku. I'eoXpoHonorus u eé
MeTozbl. OTHOCUTENbHAs U a0COJIIOTHAS T€OXPOHOJIOrHs. ['e0XpoHOI0rHuecKas 1IKana: 0HbI, 3pbl, IEPHOABI,
AIOXH.

HavanpHble 3Tanbel opraHudeckoi sBosronuu. IlosBieHHMe M 3BOMIONMSA NEPBBIX KIETOK. DBOIIOLUSA
Mmetabonu3mMa. Bo3HHMKHOBEeHHE MepBbIX 3KocucTeM. CoBpeMeHHbIE MUKpPOOHBIE OWOMIEHKH Kak aHajor
nepBbIX Ha 3emiie coobmecTB. CTpoMaTonuThl. [IpokapruoThl U DyKapHOTHI.



[Tpoucxoxaenue  dykapuoT  (CUMOMOTEHE3).  DBONIOIMOHHOE  IMPOUCXOXKICHHE  BUPYCOB.
[IpoucxoxkneHre MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HHKHOBEHHME OCHOBHBIX TIpPYyHI MHOTOKJIETOYHBIX
OpraHU3MOB.

OCHOBHBIE ATaIlbl SBOJIIOLNUH BBICIIMX pacTeHuii. OcHOBHBIE apoMop(h03bl pacTeHuid. Bbxo pacTenmii
Ha cyuly. [losiBneHue cropoBbIX pacTeHUl U 3aBoeBaHHE UMU cymH. CeMeHHbIe pacTeHus. [Iporcxoxaenue
LIBETKOBBIX PACTCHUM.

OCHOBHBIE 3Tarbl YBOJIOIUH KUBOTHOTO MUpa. OCHOBHBIE apoMOp(}03bI )KUBOTHBIX. BeHackas ¢ayHa.
KemOpuiickuil B3pbIB — MOSIBICHHE COBPEMEHHBIX THMOB. IlepBble XOp/oBbIe >KUBOTHBIEC. JKHU3HBH B BOJE.
OBoumonusi Mo3BOHOYHBIX. [Ipoucxoxxaenune ampubmii u pentunuil. [IpoucxoxaeHne MIEKONUTAIOMNX U
ntull. [Ipunnun xmodeBoro apomopdosa. OcBoeHHe OECIO3BOHOUYHBIMH U MO3BOHOYHBIMU JKUBOTHBIMU
CyIIH.

PazBuTue xu3Hu Ha 3eMJiie 1O 3paM U MEePUOJIaM: apXeu, MpPOTEepO30id, MaIC030i, ME30301, KalHO30M.
OOmass xapakTepuCTHKa KJIMMara M TIeOoJOrM4eckux mporeccoB. llosBieHne M pacuBeT XapaKTEpPHBIX
OpraHu3MOB. YTIIe0Opa30BaHUE: €ro YCIOBUS U BIUSHUE HA ra30BbIi COCTaB aTMOCHEPHI.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KPHU3UCHI mpouuioro. [IpuymMHBI M CIENCTBUS MacCOBBIX
BbIMHpaHuil. COBpPEeMEHHBIN JKOJIIOTUYECKUH Kpu3uc, ero ocobeHHoctu. Ilpobrmema coxpaHeHus
O6ropa3zHooOpasus Ha 3emiie.

CoBpeMeHHasi cucTeMa OpraHuueckoro mupa. [IpuHIUNBl KiIaccuuKauym OopraHu3MOB.

OcHOBHBIE CHCTEMaTUYECKHE IPYIIIBI OPraHU3MOB.
JdeMoHcTpanun

[Toptpetsr: @. Penu, JI. Cnamnanuanu, JI. [Tacrep, Y. . Meunukos, A. W. Onapun, [Ix.
Xonpeiin, I'. Ménnep, C. Mumnnep, I'. FOpu.

Tabmuer u cxembl: «Cxema ombita @. Pemm», «Cxema ombita JI. Ilactepa mo u3ydeHHro
caM03apoKJIeHus Xu3Hm», «Cxema onbita C. Mumepa, I'. FOpu», «Otansl HEOpraHUYECKON 3BOIIOLUNY,
«I'eoxpoHosiornyeckas mkaina», «HadanpHble 3Tanbl OPraHUYECKOW 3BOJIIOLIMMNY,

«Cxema o0pazoBaHUs dyKapuoT MyTéM cuMOuoreHesa», «Cucrema x)uBOW mpupons», «CTpoeHue BUpycay,
«Apomopdo3sl  pacteHuil», «PunnopuTe», «OIHOKIETOUHBIE BOJOPOCIN,

«MHoroknerounsle Boaopocnn», «Mxu», «llanopoTHukn», «l'010CEMEHHBIE pPACTEHUS,

«Opranbl IIBETKOBBIX pacTeHU», «(CxeMa pa3BUTUS KUBOTHOTO MHUPA», «APOMOP(O3bI KUBOTHBIXY,
«IIpocreiimmey, «Kumeunononaoctusie», «llnockue yepBu», «UiIeHUCTOHOTHEY,

«Pp10BIY), «3emHOBONHBIEY, «lIpecmbikatomuecs», «IItumpy, «Mnekonurawommue», «Pa3BuTHe XU3HU B
apXeuckou spe», «Pa3BuTHe XU3HM B IIPOTEPO30MCKOM 3pe», «Pa3BuUTHE JXKU3HU B MAJICO30MCKOHN 3pey,
«Pa3BuTHE XU3HU B ME3030HCKOU 3pe», «Pa3Butue xKU3HU B KaHO30MCKOM 3pe», «COBpeMEHHas cucTeMa
OpPTraHUYECKOTO0 MUPay.

OOGopynoBanue: repObapuu pacTeHHM Pa3IUYHBIX OT/EJIOB, KOJUJIEKIIMM HACEKOMBIX, BIIaYKHBIE
npenaparbl KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJIJIEKIIMM UTJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX JKUBOTHBIX,
yyyesia MNTUILl U 3Beped, KOJUIEKIIMM OKaMEHEJOCTEH, IOJIE3HBIX HCKONAeMbIX, MYJISDKM OpraHMYeCKHX
OCTaTKOB OPraHU3MOB.

BupryaabHas Ja0opatopHas padora «Mogaenuposanue onbslToB Muiuiepa—tOpr 1o m3ydeHuro
abMOreHHOTr0 CMHTE3a OPraHMYECKUX COSAMHEHUH B IEpBUUHOM aTMochepe».

JlaGoparopHas padora «/3yueHne u onucaHne UCKOMAEMbIX OCTATKOB JIPEBHUX OPTraHU3MOB).

IIpakTHyeckas padora «3yueHne ocOOEHHOCTEH CTPOEHHs pacTeHU pa3HbIX oTaenoB». IIpakTnyeckas

pabora «l3yueHue OCOOCHHOCTEW CTPOCHHS IMO3BOHOUYHBIX XUBOTHBIX». Tema 5. Ilpoucxoxkaenue

YyeJI0BeKa — AaHTPOIIOIeHe3

Paznensl u 3a1aun aHTpoOIoONOruu. MeTobl aHTPOTIOIOTHH.

CraHOBJIEHME NIPEACTABIEHUN O IPOUCXOXKICHUU 4YEJIOBEKAa. PelnuruosHele BO33pEHHUS.
CoBpeMeHHbIE Hay4YHbIE TEOPHH.

CxozcTBO UenoBeKa ¢ JKUBOTHBIMU. CHCTEMaTHYECKOE NOJI0KEHNE YenoBeKa. CBUIETENBCTBA CXOCTBA
YyelloBeKa C  JKUBOTHBIMHM:  CpPaBHHUTEIbHO-MOp(OJIOTMYECKHe,  AMOpUOJIOTHUYECKUe,  (DU3HOI0ro-
OnoxuMuueckue, MnoBeneHuYeckne. OTIMYMs 4YenoBeKa OT JKUBOTHBIX. [IpSAMOXOXKAEHHWE M KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOM CUTHAJIBHON CUCTEMBI.

Hewxymme cwibl  (pakTopbl) aHTpomoreHesa: Ouonormdeckue, couuainbHbie. COOTHONICHUE
OMOJIOTHYECKUX U COIMATBHBIX (DaKTOPOB B aHTPOIIOTCHESE.

OcCHOBHBIE CTaJUM aHTpororeHe3a. PaHHue yenoBekooOpasHble 00€3bsiHbI (IIPOKOHCYJIBI) M PaHHUE
MOHTUABl — OOILIUE MPEeIKH 4YeIOBEKOOOpPa3HBIX 00€3bsiH M JIoJeH. ABCTPAIONUTEKH — JABYHOTHE MPEIKU



mojen. YenoBek yMelbli, IIepBble U3rOTOBICHU OPyAUlN Tpyaa. YenoBek NpsSMOXOIAIIUN U IIEPBbIA BBIXO
monen 3a mpeaenbl AQpuku. UYenoBek reinenb0eprckuii — o0muid MpeIoK HEeaHIepTaIbCKOTO YellOBEeKa U
YeJI0BeKa pa3zyMHOro. UenoBek HeaHIepTalIbCKUM KaK BHUJL JIFOACH XOJOJHOIO Kiaumara. YeloBeK pa3yMHbIN
COBPEMEHHOT0 THIa, IEHUCOBCKUII YeIOBEK, OCBOEHHUE KOHTUHEHTOB 3a rnpeneinamu Adpuku. [laneoreneruka
Y MaJIEOTEHOMHUKA.

DBOJIOIUS COBPEMEHHOTO uesoBeka. EcTecTBeHHbIN 0TOOp B MOMYNALMSX 4YeloBeka. MyTaluOHHbII
nporecc u noaumopdusm. [lomynsuonHsie BOIHBI, Apeii( reHOB, MUTpanus U
«3(pdexT ocHOBaTENA» B MOMYJISAIMAX COBPEMEHHOTO YEIOBEKA.

UYenoseueckue packl. [lonsarue o pace. bonbiime pacel: eBporeoujHas (eBpa3uiickas), aBCTpalo-
HerpoujHas (PKBaTOpUalbHAsl), MOHTOJIOMJHAsA (a3WaTCKO-aMEepUKaHCKas). Bpemss u myTu pacceneHUs
yeloBeka 1o IiaHere. EnuHCcTBO uenoBeueckux pac. HayuHass HecOCTOATENBHOCTh  pacu3Ma.
[Tpucnoco0IeHHOCTh YeloBeKa K pa3HbIM YCIOBUSM OKpY:Karoliel cpeabl. BiusiHue reorpaduueckoil cpenbl
u nipeiiha reHoB Ha MOP(OIOTHIO U (PUIUOTIOTHIO YETTOBEKA.

MexaucuuruinHapHable MeToAbl B (Qu3ndeckoil (OMONIOrMyYecKoil) aHTPOMOJIOTHUHU. ODBOJIOLMOHHAS
AQHTPOIIOJIOTUS U TAJICOAHTPOIIOJIOTHsl YEJIOBEUECKUX MOMYJIsAMil. buoconuanbHble UCCIeOBaHUS IPUPOIbI
yenoBeka. MccienoBanue KOBOMIOIUH OMOIOTUYECKOTO U COLIMATLHOTO B UEIOBEKE.

JdeMoHcTpanuu
[Toptpetsi: Y. lapBun, JI. Jluku, A. A. Porunckuii, M. M. I'epacumos.
Tabmuubpl u  cxembl: «MeETOAbl AHTPONOJIOTHH», «['OJIOBHOW MO3T  YEJIOBEKay,
«YenoBexkooOpa3Hble  00e3bsAHB), «CKeleT 4YeloBeKa M CKeleT IIUMIaH3e», «PynuMeHTsl u
aTaBU3MbI»,«/IBIXKyILIHE CWJIBI aHTPOIIOreHe3a», «DBOJIOLMOHHOE JpPEBO YEJIOBEKay,
«ABcTpasionuTek», «HenoBek ymenbli», «HenoBek npaMoXoAsauuiy, «J{eHUCOBCKUN YeI0BEK»
«Heanpepranbipl», «KpomanboHIb», «lIpeaku uenoBeka», «ITambl 3BOJIIOLUU YEIOBEKa»,
«Packl yenoBekay.

O6opynoBaHue: MyJISKM OKAMEHEJIOCTEH, MPEIMETOB MaTepHalIbHOM KyJIbTYpbl NMPEIKOB UEIOBEKA,
penponykiuu (doTtorpadun) KapTUH ¢ MHUQPOJOTUYECKUMH U OUOIEHCKUMU CIOXKETaMH MPOUCXOXKICHUS
yeloBeka, (ororpaguu HaXOJOK HCKONAEMbIX OCTATKOB YEJOBEKa, CKEJEeT 4YeJoBeKa, MOJENb yeperna
YeJloBEKa M 4Yepena HIMMIIaH3€, MOJEIb KHCTH YeJIOBEKa M KHCTH IIMMIIAH3€, MOJEIHM TOpca NPEIKOB
YeJIoBeKa.

JlaGopaTtopnas pabora «M3yueHue oOCOOEHHOCTEH CTPOEHMs CKeJeTa 4YeJIOBEKa, CBA3aHHBIX C
IPSIMOXOXKACHUEM.

IIpakTyeckas padora «l3yueHne SKOJI0rM4EeCKUX aJanTalui YeI0BEKay.

Tema 6. IKo0JIOrUsl — HAYKA 0 B3aMMOOTHOIIEHUSIX OPraHM3MOB U HAJ0PTraHU3MEHHBIX CHCTEM €
OKPpYKaLIel cpeaoi

3apoxaeHue U pa3BuTHE dKojoruu B Tpynax A. I'ymbonsara, K. ®@. Pynee, H. A. Cesepuona, O.
I'exkens, A. Tercnu, B. H. Cykauésa. Paznens! u 3anaun 3xonoruu. CBs3b 3KOJOTUU C IPYTMMH HayKaMHU.

Metonbl 3xonoruu. IloneBrie HaOMOIEHNSA. DKCIEPUMEHTHI B 3KOJIOTHUU: IPUPOJIHBIE U JIaOOpaTOPHBIE.
MopnenupoBanue B DKOJOTMH. MOHUTOPUHI OKpY’KalOLIEH Cpenbl: JIOKAIbHBIM, PETHMOHAIBHBIM U
IJ100aTbHBIH.

3HaueHUe 3KOJOTNYECKUX 3HAHMM JUIS YelIoBeKa. DKOJIOTMYECKOE MUPOBO33PEHHE KaK OCHOBA CBA3EH
yenoBedyecTBa ¢ mnpuponoil. dopMupoBaHHE SKOJIOTHMYECKON KYJIbTYpbl M 3KOJOTMYECKOH T'PaMOTHOCTH
HaCEJICHUS.

JdemMoHcTpanuu

[Toptpetsr: A. I'ymbonbar, K. @. Pynee, H. A. Ceseprios, O. ['ekkenb, A. Tencnu, B. H.Cykaués.

Tabmumpl u cxembl: «Pasznensl skoiorun», «Metoapl skonorum», «CxemMa MOHUTOPHUHTA OKpPYKaroeh
CpeIbD».

JlaGopaTropnas padora «/3yyeHrne MeToJ0B SKOJIOTHYECKUX UCCIETOBAHMIN.

Tema 7. Opranu3msbl U cpea OOMTAHUS

Okonoruyeckue (GakToppl W 3aKOHOMEpHOCTH uX JeiictBus. Kiaccudukamuss 3KOIOTHYECKUX
¢dakTopoB: abmoTmueckue, OHOTHUECKHE, aHTpororeHHele. OOmMe 3aKOHOMEPHOCTH  JICHCTBHS
skojornueckux (aktopoB. IIpaBuno wmuammyma (K. IHnpenrens, [O. Jlubux). TomepaHTHOCTH.
OBpUONOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Aobuotndeckue (akTopbl. CBET Kak 3KOJIOTHYeCKui (hakTop. JleCTBHE pa3HBIX y4aCTKOB COJTHEYHOTO
CIEKTpa Ha OpraHM3Mbl. OKOJOTMYECKHE TpPYINIbl PAaCTEHUH W JKMBOTHBIX II0 OTHOLIEHHIO K CBETY.
CurnanbsHas poib cBeta. Doronepuoausm.



Temmeparypa kak skojoruueckuii pakrop. JlelicTBue TemMreparypsl Ha opraHu3msl. [lolikunorepMHbie
Y TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

Bnaxnocte kak skonoruyeckuit Qaxrop. IIpucnocoOnenHuss pacTteHHid K MOAJEPKAHUIO BOJIHOTO
Oananca. Knaccudukanus pacteHuid 1Mo OTHOIICHHIO K Boje. [IpucnocoOnieHusi )KUBOTHBIX K U3MEHEHUIO
BOJIHOTO PEXUMA.

Cpenpl oOUTaHUsA OPraHU3MOB: BOJHAs, HA3€MHO-BO3/yIlIHAsA, [TOYBEHHAs, TTyOMHHAs MOJMOYBEHHAs,
BHYTpHOpraHu3MeHHasi. OU3NKO-XUMHUYECKHEe 0COOEHHOCTH cpeji oOuTaHus opraHuszMoB. lIpucnocoGienus
OpPraHU3MOB K KM3HHU B Pa3HbIX Cpelax.

buonoruueckue putmbl. Buennue u BHyTpeHHUE pUTMbl. CyTOUHBIE U TOIUYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPraHM3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HU.

XKuznennsie popmbl opranu3moB. [lonstue o xu3HeHHoW ¢dopme. XKuzHeHHbIE (HOPMBI pacTEHUI:
JEpeBbsl, KYyCTapHUKU, KYCTAPHUUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpaBbl. JKu3HEHHbIE (HOPMBI
KUBOTHBIX: THAPOOHOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HU.

buotnueckue dakropbl. Bunbl 6MOTHYECKHX B3aUMOACUCTBUN: KOHKYPEHIUS, XUIIIHUYECTBO, CUMOHNO03
u ero ¢opmsl. [lapazutusm, Koonepays, MyTyalIn3M, KOMMEHCATH3M (KBapTUPAHTCTBO, HAXJIEOHUYECTBO).
Herpoduueckue B3aumonelictBus (tommueckue, ¢opudeckue, ¢dadpuyeckue). 3HaUYCHUE OMOTHUUYECKUX
B3aMMOJEHCTBUIM [ CYILIECTBOBaHMS OpPraHU3MOB B cpenae obOutanus. I[IpuHIUMD KOHKYpPEHTHOTrO
WCKIIFOUCHHUS.

JdeMoHcTpanuu

Tabmuipel U cxeMbl: «JKojorudeckre (GakTopbl», «CBETOBOHM CIEKTpP», «IKOJIOTHYECKHE TPYIIIbI
JKUBOTHBIX 110 OTHOIIEHHIO K CBETY», «TemIOKpOBHbIE >KUBOTHBIE», «XOJIOJHOKPOBHBIE >KUBOTHBIEY,
«Du3NoIoruvecKre aianTaul >KUBOTHBIX», «Cpeapl oOUTaHUS OpPraHU3MOBY,

«buonornyeckue putMe», « Ku3HeHHBIE (HOPMBI pacTeHUNY, « Kn3HEHHBIE (POPMBI JKUBOTHBIX),
«JKOCHUCTEMA LIMPOKOIUCTBEHHOTO Jecay, «DKOCHUCTEMAa XBOMHOro Jieca», «llemu nmutaHusy,
«XumHuvectBoy, «Ilapazutuzm», «Konkypenuus», «Cumomos», « KommeHcanuzmy.

Ob6opynoBanue: repOapuu pacTeHUH U KUBOTHBIX, MPUCIOCOOJIEHHBIX K BIUSHHUIO Pa3IHYHBIX
9KOJIOTMYECKUX (DaKTOpOB, repOapuu CBETONIOOMBBIX, TEHENIOOMBBIX M TEHEBBIHOCIUBBIX PACTEHMI,
CBETONIOOMBBIE, TEHENMOOMBbIE UM TEHEBBIHOCIHMBBIE KOMHATHBIE pAacTeHMs, TepOdapud U  KOJJIEKIUU
TEIUIOMIOOUBBIX, 3UMOCTOMKHUX, MOPO30YCTOMYMBBIX PACTEHMI, UyUesia NTHUIl U 3Bepei, repdapuu pacTeHUH,
OTHOCALIMXCS K rurpoduram, kcepoduram, Me30pUTaM, KOMHATHbIE PACTEHUS JAHHBIX TPYIIH, KOJUIEKIIUU
KUBOTHBIX, OOMTAIOUINX B Pa3HbIX Cpelax, repOapuu M KOJJIEKIUU PAaCTeHUH U >KUBOTHBIX, O0JIaJaroIInx
YyepTaMy NPUCTOCOOTIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBHMH KM3HHU, repOapuil U KOJUIEKIIMU PAacTeHUM
U OKUBOTHBIX pA3JIUYHBIX JKU3HEHHBIX (POPM, KOJUIEKIUH >KMBOTHBIX, YYacTBYIOIIMX B Pa3IUYHBIX
OMOTHUYECKUX B3aUMOJICHCTBHUSAX.

JladbopaTopnasi padora «BrisiBieHue npucrnocoOaeHu OpraHu3MOB K BIIMSIHUIO CBETA.

JlaGopaTopHas pabora «BplsiBieHHE MPUCTIOCOOICHUN OPraHU3MOB K BIUSHUIO TEMIIEPATYPBI».

JlabopaTopHasi padoTa «AHATOMHYECKHE OCOOCHHOCTH PACTEHUM U3 PA3HBIX MECT OOUTAHUS.

Tema 8. Jkos0rus BUAOB U MOMYJISIIUIA

DKOJIOTUYECKHE XapaKTepucTuku mnomyisnuu. [lomynsuuss kak Ouonoruyeckas cucrema. Poib
HEOJTHOPOJHOCTH Cpelbl, (PU3NYecCKuX OaphepoB M OCOOCHHOCTEW OMONOTHH BUIOB B (POPMHUPOBAHUU
MPOCTPAHCTBEHHOM CTPYKTYphl momyisiuuid. OCHOBHbIE MOKAa3aTeNM MOMYJSLIUU: YUCIEHHOCTh, TUIOTHOCTD,
BO3pacTHas U M0JIOBAs CTPYKTYpa, POKIAEMOCTh, IPUPOCT, TEMIIPOCTA, CMEPTHOCTb, MUTPALIUS.

Dkojoruyeckasi CTpyKTypa nomyisiiuu. O1eHKa YuCIeHHOCTH Nonysinuy. JInHaMuKka nomy iy U e
perynauus. buotnuecknuil moTeHMan nomyaauud. MozaenupoBaHue TMHaAMUKK nomyssanuu. Kpusble pocra
YHUCIIEHHOCTH monynauuu. Kpusble BbDKMBaHMS. Perynsiius 4MCIEHHOCTH MOIMYJALUN: posib (aKTOpOB,
3aBUCSIIUX M HE 3aBUCSIIUX OT IIOTHOCTH. DKOJIOTHYECKUe cTparerun BuIoB (I- u K-ctparerun).

[Tonsitue 00 sKoyMOorMYeckoi HUIIE BuAa. MectooOuTanue. MHoOromMepHass MOJAENIb JKOJOTHUYECKOU
Hu J[x. M. XarunHcona. Pa3mepsl sxonorndeckoi Humu. [ToTeHmanpHas U peain30BaHHasl HUILIH.

Bun xkak cucrema mnomymnsuuii. Apeanbl BUAOB. BuUIbl M MX >KU3HEHHBIE CTPATETHH.
DKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MTOBEJCHUS U MUTPAIUil )KUBOTHBIX. bHOJIOrMYecKkne NHBa3uM 4yKEPOIHBIX BUJIOB.

JdemMoHcTpanuu

[Toptper: . Y. XaTunHCOH.

TabGmuubl U cXeMbl: «DKOJIOTMYECKHE XapaKTePUCTUKU MOMyJsiun», «[IpocTpancTBeHHast CTpyKTypa
nonyysauun», «Bo3pactHele nwpamuael  nomyssnuu», «CKOpPOCTh  3aceleHus IOBEPXHOCTH  3eMIIU



pa3IMYHBIMU OpraHu3mMamm», «Moaeinb 3xonorndeckoit Humu Jx. M. XarunHcoHay.
O6opynoBanue: repdapun pacTeHUM, KOJUIEKIUH )KUBOTHBIX.
JlaGopaTopHnas padora «IIpucnocoGnenust ceMsH pacTeHUI K pacCeCHUION.
Tema 9. IKko0J10rus cO00IIECTB. IKOJIOTrHIECKHE CHCTEMBI.

CoobmmecTBa oprann3MoB. brorienos u ero ctpykrypa. CBsI3U MeXy OpraHu3MaMy B OMOIICHO3E.

OxocuctemMa Kak OTKpbiTas cuctema (A. k. Tenciu). DyHKIMOHAIbHBIE OJIOKHM OpPraHU3MOB B
HKOCUCTEME: TMPOIYLEHTHI, KOHCYMEHTHI, peaylueHTsl. Tpoduueckue ypoBHU. Tpoduueckue memnu u CeTH.
Abuotnueckue 610ku 3xocucteM. [1ouBbl u Uikl B 3kocuctemMax. KpyroBopoT BemiecTB U MOTOK SHEPTUU B
IKOCHUCTEME.

OcHoBHBIE TOKa3aTeau SKOCHUCTeMbl. buomacca W MpoayKius. DKOJOTHYECKHE MHUPaMUIbl YHCET,
OMOMacChl U PHEPTHH.

Junamuxa  sxocucmem.  Kamacmpoguueckue  nepecmpotiku.  @Daykmyayuu.  HanpapiieHHBIC
3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKIeccuu. llepBHUUHBIE M BTOPUYHBIE CYKLIECCHM M HMX MPUYUHBIL.
AHTpPOIIOTEHHBbIE BO3JEHCTBUSL Ha cykieccud. KinumakcHoe cooOuiectBo. buopasHooOpazue u moiHOTa
KpyroBOpOTa BELIECTB — OCHOBA YCTOMYHMBOCTH COOOLIECTB.

[TpupoaHbIe SKOCUCTEMBI. DKOCUCEeMbl 036p U peK. DKocucmembl Mopeli U OKeaHos.
Ixocucmemvl MyHOp, 1eco8, cmenet, NyCmvlHb.

AHTpPOIIOTEHHBIE 3KOCHUCTEMBL. ATpOIKOCUCTeMa. ArpoleHo03. Paznuuus MexIy aHTPONOTeHHBIMH U
IPUPOIHBIMU 3KOCHUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. [oponackas ¢uopa u  dayHa.
CuHaHTpONM3aUs TOPOJACKOW (hayHbl. bBHOJOrHMUecKoe M XO3SIICTBEHHOE 3HAUYEHHE arpodKOCHCTEM U
ypOO3KOCHUCTEM.

3aKkoHOMEpHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJEHCTBUII OpraHu3MoOB B 3KocucreMax. Poib
KACKaoHo2o 3@gexma u 6udo6-30upuxamopos (Kiouevlx 6uo08) 6 HYHKYUOHUPOBAHUU IKOCUCMEM.
[lepenoc 3HepruM M BEIIECTB MEXAY CMEKHBIMH 3KOCHCTEMaMH. Y CTOMYMBOCTh OPraHW3MOB, HNOMYJISIIUNA 1
9KOCHUCTEM B YCJIOBUSX €CTECTBEHHBIX U aHTPOIIOI€HHBIX BO3/IEHCTBUI.

Mexanuzmbl  8030eticmeus 3a2psA3HEHULl PA3HLIX MUNO08 HA CYOOP2AHUSMEHHOM, OpP2AHUSMEHHOM,
NONYNAYUOHHOM U IKOCUCTEMHOM YPOBHAX, OCHOBbL IKOI02UYECKO2O0 HOPMUPOBAHUSL AHMPONO2EHHO20
6030eticmausi. MeToa0a0Tusl MOHUTOPUHTA €CTECTBEHHBIX M AHTPOIIOT€HHBIX IKOCHCTEM.

JdemMoHcTpanuu

IToptper: A. JIx. Tencnn.

Tabmuubl u cxemsl: «CTpyKTypa OnoleHo3a», « IKocucTeMa IMUPOKOJIMCTBEHHOTO JIECay,
«9JKocucTeMa XBOWHOTO Jjeca», «PYyHKIUOHAJIbHBIE TPYIIbl OPraHU3MOB B HKOCHCTEMER,
«KpyroBopor BemiecTB B 9Kocucteme», «llemum mnwuraHus (macTOMIHAS, JETPUTHAS)Y,
«OJKoyoruueckas nupamua 4yucemn», «IKoJoruyeckas nupamupga Onomacch», «IKOJOruueckas mupamuja
sHeprum», «OOpa3oBanue Oonortay, «llepBuuHas cykueccus», «BoccraHoBieHHe seca mocie MHoXapay,
«9JKkocucTemMa 03epa», «ArponeHos», «KpyroBopoT BemecTB U MOTOK IHEPrHH B arporeHose», «llpumepst
ypOOIKOCUCTEM.

OGopynoBanue: TepOapuy pacTeHHWM, KOJUICKIIMM HACEKOMBIX, uUydella MTUIl U 3Bepeu, repdbapuu
KyJbTYPHBIX U JUKOPACTYIIUX PACTEHUH, aKBAPHUYM KaK MOJIENIb YKOCHUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onrcanne ypo03KOCHUCTEMBI.

JlaGopaTtopnas pabora «l3yueHue pa3zHOOOpa3usi MEIKUX MOYBEHHBIX UYJICHUCTOHOTUX B Pa3HBIX
IKOCUCTEMAX).

IKCKypeusi «IOKCKYpCHsl B THIHUHBIA OuoreoneHo3 (B AyOpaBy, Oepe3HsK, eNbHUK, Ha CYXOJOJIbHBII
WJIM TTIOMMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKCKypeust «IKCKYpCHsl B arpodKoCcHCcTeMY (Ha 110JI€ MITH B TETNIMYHOE X03SHCTBO)».

Tema 10. Buocdepa — riodanpHasi IKocHcTEMA

buocdepa — obOmennanerapHas oOojouka 3emild, IA€ CYHIECTBYET WJIM CYIIECTBOBajla >KU3Hb.
PazButne npeacrasieHuit o oumochepe B Tpyaax 3. 3tocca. Yuenue B. . Bepnaackoro oduochepe. O6nactu
6uocdeps! u e€ coctas. JXKuBoe BemecTBo 6uocheps! U ero QyHKIHH.

3aKOHOMEPHOCTH cyliecTBoBaHusl Onocdeppl. OcobeHHOCTH OMocdephl Kak TI100aTbHON IKOCUCTEMBI.
Jlunamudeckoe paBHOBecHe B O6uocdepe. KpyroBopoTsl BemiecTB U OHOreOXMMUYECKHE IHUKIbI (Yriepona,
aszora). PutmuuHoCTh siBieHU B Onocdepe.

3onaneHOCTh Ouochepnl. IlonsTe o Omome. OcHOBHBIE OHMOMBI CyIIM: TYHIpa, XBOMHBIE Jieca,
CMEIlIaHHble W IIWPOKOJUCTBEHHBIC Jieca, CTENH, CaBaHHBI, MYCTHIHU, TPOMUYECKHE JIeCa, BBICOKOTOPbSI.



KnuMmar, pacTuTenbHBIA U )KUBOTHBIA MuUp OMOMOB Ccymn.CTpyKTypa U QyHKIUS )KUBBIX CUCTEM, OIICHKA UX
peCcypCcHOro MoTeHuana 1 OMocPepHbIX PYHKITUH.
JdemMoHcTpanuu

[TopTpetsi: B. U. Bepnaackuii, 3. 3tocc.

Tabmuubl u cxemsl: «['eocdeprr 3emmnu», «Kpyrosopor azora B mpupoje», «Kpyrosopor yriepoaa B
npupoae», «KpyroBopor kuciopoga B npupozie», «KpyroBopor Boabl B Ipupoae»,

«OcHoBHbIe OUOMBI cymny, «Knumartuueckue mnosica 3emnn», «TyHapa», «Taitra», «CmemanHbiid Jiecy,
«IupokonucTBEeHHBIN Jiecy, «Crenby, «CaBanHay, «IlycThiHsay, « Tponuueckuit gecy.
O6opynoBanue: repOapun pacTeHU pa3HbIX OMOMOB, KOJUICKITH KUBOTHBIX.
Tema 11. YesioBek U OKpykaw0IIAs cpeaa

DKOJIOTMYeCKHe KPU3UChl M MX TNpUYMHBL. Bo3gelicTBHe yenmoBeka Ha Ouocdepy. 3arps3HeHue
BO3AYIIHOW cpenbl. OXpaHa Bo3/yxa. 3arpsi3HEHHWE BOJHOU cpenbl. OXpaHa BOJHBIX pecypcoB. PaspyiieHnne
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHenue knumara.

AHTpPONOreHHOE BO3ACMCTBUE HA pPACTUTEIbHBIN U )KUBOTHBIN MUp. OXpaHa pacTUTEIbHOTON KUBOTHOTO
mupa. OCHOBHBIE TPUHIUIBLI OXpaHbl Tpuponbl. KpacHeie kHurH. Oc0o00 OXpaHSIEMbIC MPUPOIHBIC
tepputopuu (OOIIT). botannueckue caabl U 300JI0THUECKHUE TAPKH.

OCHOBHbBIE TPUHIMIBI YCTOWYMBOTO Ppa3BUTHSA 4YEJIOBEUECTBA U MPUPOABL.  ParmoHalibHOE
MPUPOJIONIONB30BAaHUE U COXpaHEHHE OMOJIOTUYECKOro paszHooOpazus 3emuu. OOmME 3aKOHOMEPHOCTH
rJI00ANBHBIX JKOJIOTUYECKUX KpPU3UCOB. (OCOOCHHOCTH COBPEMEHHOTO KpH3HCAa M €ro BEpOsSTHBIC
MOCJIE/ICTBHSI.

Pa3BuTHe METOZOB MOHUTOPMHIA pa3BUTHSA OMNACHBIX TEXHOTEHHBIX mpoueccoB. Cucmemmusie
uccnedosanus nepexooa K pecypcocbepezarowjell U KOHKYPEHmMOCnocoOHou sHepeemuxe. buonoeuueckoe
pasznoobpaszue u oduopecypcvl. Hayuonanvnvle ungopmayuonnvle cucmemvl, odecneuusarowjue 0OCMyn K
uHgopmayuu nNo COCMoAHUI0 OMOENbHLIX 6U008 U 3Kxocucmem. OCHOB8bI dKOpeaburumayuu dKocucmem u
cnoco606 6opbOBL ¢ buonospedcoenusMU. PekoncmpyKyus MOPCKUX U HA3eMHBIX IKOCUCTEM.

JdemMoHcTpanuu

Tabmuubpl u  cxeMmbl: «3arpsisHeHHe atMochepbl», «3arps3HEHHE TUIPOCPEpPH,

«3arpsizHeHue nouBby, «IlapHuKOBBIN 3 hekT», «Ocobo oxpaHseMble MPUPOTHBIC TEPPUTOPUNY,

«Mogenu ynpasisieMoro MUpay.
ObopynoBanue: Gororpaduu oxpaHsieMbIX pacTeHHH M KUBOTHBIX KpacHoil kuuru Poccuiickoit denepanyn,
KpacHoli kHuru peruosa.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KonauyecrBo 4yacos DJIeKTPOHHbBIE
Ne
MpakTnu (uudgposbie)
n/n HaunmenoBaHnue pa3esioB u TeM | Bcero ' KoHTpoJibHBI
ecKue o0pa3oBaTe/bHbIE
NporpamMmbl epadoThI
padoThI pecypcesl

1 buonorus kak Hayka
2 JKuviBble cucTeMBbl U UX U3yUEHUE 2 1
3 buosorust kieTkn
4 XuMHuuecKasi OpraHu3alus KIeTKu 10 2
5 Crpoenue 1 QyHKIIMU KIETKH 8
6 OOMeH BelecTB U MpeBpalleHue 9 4

SHEPTUH B KJICTKE
7 HacnencrBennas nadopmanus u 9

peanusanus €€ B KIETKE

JKU3HEHHBIN UK KIETKU 6 1

Crtpoenue u PyHKITUH OpraHU3MOB 17
10 Pa3mHoOXeHME 1 pa3BUTHE 8

OpTaHU3MOB




11 I'enerrka — Hayka o 5 1
HACJICJICTBEHHOCTH U H3MEHYHBOCTH
OpPraHu3MOB
12 3aKOHOMEPHOCTH HACJICACTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH U3MEHUNBOCTH 6 2
14 I'eneruka yenoBeka 3 1
15 Cenexuusi OpraHu3MoB 4 3
16 BbuoTexHonorus u CHHTETHYSCKas 4 1 1
OuoJIoTHs
17 PezepBHOE Bpems 1 1
OBILIEE KOJIMYECTBO YACOB I1O 102 3 29
I[TPOI'PAMME
11 KUIACC
KosmmuecTBo yacoB DJIeKTPOHHbIE
Nen/m, HauMeHOBaHHe pa3/iesioB U TeM B Koutpoasunie [TIpakTuueck (uppossre)
NpoOrpamMmel cero 6 6 00pasoBaTe/bH
padoThl nepadoThl
blepecypchl
1 3apoxaCHUE U PA3BUTHE 4
IBOJTIOIIMOHHBIX
MPECTaBICHUN B
OnoIoruN
2 Mukpo3Botonus 1 €€ pe3yiabTaThl 14 2
3 Makpo3Boitonus U €€ pe3yJbTaThbl 6
[TpoucxoxneHne u pa3BUTHE )KU3HU 15 15
Ha 3emiie
5 ITponcxoxaeHne 4enoBeKa — 10 1
AHTPOIIOTEHE3
DKomnorusi — Hayka o
6 B3aMMOOTHOIICHHSIX 3 0.5
OpPTaHU3MOB H
HAJIOPTaHU3MEHHBIX CUCTEM C
OKPYXaroIIel Cpenom
7 Opranu3mesl 1 cpefa OOUTaHus 9 1.5
8 DKOJIOTHS BUAOB U MOMYJISLINMA 9 0.5
9 DKOJOTHUs COOOIIECTB. 12 0.5
OKOJOTHYECKHUE CUCTEMBI
10 buocdepa — rimobanpHas skocucTeMa
11 YenoBek 1 OKpyXkarolias cpesia
12 PeszepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I1O 102 0 7.5
[TPOI'PAMME




KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoaudecTBO 4acoB

Jara
Kontpo
Ne Pe Ilpak m3yyenus
n/n Tema ypoka Beero Habﬁlf)l:m THYECKH DJIeKTPOHHbIE
P e padoThI uuppossie
oOpa3oBaTejibHbIE
pecypchbl
1 bHOIOrHA KaK KOMILICKCHAS HayKa 1 1 https://resh.edu.ru/subject/les
1 KaK 9aCTbCOBPEMEHHOTO son/3827/
o01ecTna
https://www.youtube.com/wa
2 DKuBble cucTeEMBI U UX CBOMCTBA 1 tch?v=SoHkTau2BUw
list=PLgqU6VDVRpuoiTLeXc
IBiRZ2J0h2BgbhjUJindex=1
pp=iAQB
3 |YpoBHeBas opraHu3aIus KUBbIX 1
CUCTEM
15! .
4 CTOPHA OTKPBITHA 1 H3YHCHI 1 https://resh.edu.ru/subject/les
kietku.Kierounas reopust son/5383/
MeTtoasl MOJIEKYJIIPHON U
KIIETOUHOMN GHOMIOIMIAL https://www.youtube.com/wa
5 [MpaxTrueckas pabora «3ydenne 1 1 ch?V:GZTOZVLZVLA_\
METONOB KJIETOYHON OMOJIOTHHA |IS'F:PLqU6VDVIRpu.0|TLeXC
mddepeHranbHOe pp=iAQB
uentpudyruposanue, [1LP)»
https://www.youtube.com/wa
6 XuMudeckuil cocTaB KIIETKHA 1 tch2v=15IV-fy1KLc
list=PLqU6VDVRpuoiTLeXc
IBiRZ2J0h2BgbjUJ
index=6 pp=iAQB
7 MUHEPATEHEIE BEILIECTBA KACTKH, 1 hitps://resh.edu.ru/subject/les
UXOHMOIOrHYecKas poib son/5397/
https://resh.edu.ru/subject/les
Oprannyeckue BEUIeCTBa KIETKU
son/3840/
— Oenku. JIabopatopHas pabora 1 1 BT

«O06Hapy>xeHHe 6eIKOB ¢
IIOMOIIBIO KAUECTBCHHBIX
peakuuiny

https://www.youtube.com/wa
tch?v=IKstGzYECKOQ
list=PLgU6VDVRpuoiTLeXc

IBiRZ2J0h2BgbjuUJ
index=7 pp=iAQB



https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3827/
https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/5383/
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/5397/

https://www.youtube.com/wa

9 CsoticTBa, Knaccuduxarys u tch?2v=1KstGzYECKO
ymKumy Genkon list=PLqUBVDVRpuoi TLeXc
IBiRZ2J0h2BqbjuJ index=7
pp=iAQB
https://resh.edu.ru/subject/les
10 Opranuyeckue BelecTBa KIETKH son/3840/

— yrieBomBI https://www.youtube.com/wa
tch?v=nQkH60AzrIw
list=PLqU6VDVRpuoiTLeXc
IBiRZ2J0h2BgbjuUJ
index=9 pp=iAQB
https://resh.edu.ru/subject/les

1| o son/3840/
praHUYeCcKue BEIEeCTBA KIETKU

MM https://www.youtube.com/wa
tch?v=hfwgRQTpYb Y
list=PLqU6VDVRpuoiTLeXc
IBiRZ2J0h2BgbjUJ
index=10 pp=iAQB

Hyxneunossie kucnotsl. JJHK u

12 PHK. Jlabopatopnas padora https://resh.edu.ru/subject/les

«HccnenoBanne HyKJIEMHOBBIX son/3840/

KHCJIOT, BBIJIEJICHHBIX U3 KJIETOK

Pa3IUYHbIX OPraHU3MOBY

13 Crpoerne u pynicunn ATO. https://resh.edu.ru/subject/les

Hpyruenykneo3uarpudocdarot son/3840/

(HT®D) S

14 Cexsennposanue JIHK. Metoist l: g;gili/mg)%wzbsfcomlwa

T€HOMUKH, TPAHCKPUIITOMUKH, A

HPOTCOMHIH list=PLqU6VDVRpuoiTLeXc
IBiRZ2J0h2BgbjUJindex=11
pp=iAQB

MeTto/1bl CTPYKTYpHON OHOIOTHH

15 CamocrosarenbHas padora Ne 1

"XUMHUECKUICOCTaB

KJIeTKU"(TecT)

16 | TwuIsl KIETOK. https://resh.edu.ru/subject/les

[IpokaproTHuecKas KieTka son/1587/

17 CrtpoeHune syKapuoTHUECKON

knetki. [TpakTiyeckas paboTa https://resh.edu.ru/subject/les

«3y4eHune CBOMCTBKIETOYHOU son/1588/

MeMOpaHbD»

18 IToBepXHOCTHBIN anmapar KIETKH
19 HememOpaHHBIE OpTraHOMIBI

KIJIICTKH



https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/1587/
https://resh.edu.ru/subject/lesson/1587/
https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/1588/

20

[ToryaBTOHOMHBIE OPTaHOUIBI
KJIETKW: MUTOXOHJIPHH,
actuel. JlabopaTopHas pabota

((I/ICCJ'IC,I[OBaHI/IC IJ1a3MOJIn3a 1
JACIIIa3MOJI3a B

PACTUTCIIBHBIX KJIICTKAX»

https://resh.edu.ru/subject/les
son/3847/

21

Crpoenue u pyHKIMH sapa

22

OnHOMEMOpaHHBIC OPTaHOMIbI
kietku. [Ipakruyeckas pabora
«3yueHune ABUKEHUS
LUTOIUIa3MbI B PACTUTEIIbHBIX
KJIETKaX»

23

CpaBHUTEIIbHAS XapaKTEPUCTUKA
KJIETOK dyKapuoT. JlabopaTtopHas
pabora «3yyenuectpoenus
KJIETOK Pa3JIMIHBIX OPTaHU3MOB)
CamocrostenpHas pabora Ne 2
"Crpoenue u

GYHKIIUM OPraHOMIOB KJIETKH"

24

ACCI/IMI/IJ'HIHI/I?[ U JUCCUMMIIAIINA
— JIBE CTOPOHBIMETAa00IM3MA.
Tumsl o0OMeHa BEIECTB.

JlaGopaTopHas pabora
«3yuenue

KaTaJTUTHYECKON aKTUBHOCTH
dbepMeHTOB (HarmpuMepe aMuIa3bl
WJIM KaTaJlasbl)»

https://resh.edu.ru/subject/les
son/2486/

25

DepMEHTAaTUBHBIN XapakTep
peakuii KJIETOYHOTO
metabonu3ma. JlaboparopHas
pabota

«M3y4yeHne pepMEeHTaTUBHOTO
pacuIerIeHUSIEpOKCH 1A
BOJIOPOJIa B PACTUTENBHBIX H
KUBOTHBIX KJIETKaX»

26

benku-akTuBaTOpHI M OEIKNU-
UHTUOUTOPBI

27

ABTOTpOGHBIH THII 0OMEHa
BEIIECTB

28

dorocunTes

https://resh.edu.ru/subject/les
son/3917/

29

XemocuHnres. JlaboparopHas
pabota «CpaBHEHHETIPOIIECCOB
(oTOCHHTE3a U XEMOCHHTE3a»

30

AHa’poOHbBIE OpraHU3MbI. Buibt
OpOXKEHUSI.

JlaGopaTtopHas pabora
«CpaBHEHHE IPOLIECCOB
OpO>KEHHUS U IBIXaHUSD)



https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/2486/
https://resh.edu.ru/subject/lesson/2486/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/

AdpoOHBIE OPraHU3MBI. DTaIlbl

31 https://resh.edu.ru/subject/les
HHEPreTHYEeCKOrooOMeHa son/3917/
32 DHeprust MeMOpaHHOTO
rpaaueHTa npoToHoB. CUHTE3
AT®: pabora mporonHoit ATD-
CHHTA3bl
33 Peakiiuu MaTpuyHOro CMHTE3a
34 TpaHCKpHIIIUS — MaTPUYHBIA https://resh.edu.ru/subject/les
cunte3 PHK son/5352/
35 Tpancnsiuus u e€ Tarbl https://resh.edu.ru/subject/les
son/3917/
36 E;ffi ;Ziiﬁ;l%ﬁiiﬁgj; https://resh.edu.ru/subject/les
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https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
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Bupychsie 3a00neBaHus

40 . https://resh.edu.ru/subject/les
YeII0BEKa, )KUBOTHBIX,pACTEHUN son/3939/
41 HanotexHonoruu B OMOJIOTHH
METUITIHE
42 JKW3HEHHBIN HUKIT KIETKU https://resh.edu.ru/subject/les
son/3927/
43 Matpuunslii cunte3 JJHK
https://www.youtube.com/wa
44 Xpomocomsl. JlabopaTopHas tch2v=-KTF5eSIdJA
pabora «3ydeHnexpoMocoM Ha list=PLqU6VDVRpUoiTLeXc
TOTOBBIX MUKPOIIpemapaTax» IBiRZ2J0h2BabjUJ index=13
pp=iAQB
45 Jlenenue KIETKH — MHTO3 https://resh.edu.ru/subject/les
son/3927/
Tuner knetok. Kaprokunes u
16 nuTokuHe3. JlaboparopHas
pabora «Habmoienre MuTO3a B
KJIETKaX KOHYMKA KOPEeIKa JTyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»
https://www.youtube.com/wa
47 Perynaipm >1<H3HeHHor06uMKJ;? . tch?v=bgGhE50XcL W
f;ii‘;ia,f’mpomﬂa" pabota 72 list=PLqU6VDVRpuoi TLeXc
IBiRZ2J0h2BgbjUJindex=12
pp=iAQB
48 Opranusm Kak eIMHOE 1eJI0e https://resh.edu.ru/subject/les
son/6770/
49 Txanu pactenuii. JlTaboparopHas
paborta
«3y4yeHue TkaHel paCTCHUIN
50 TxaHM )KUBOTHBIX M YEJIOBEKa.
JlabopaTtopnasipabota «3ydenue
TKaHEN )KMBOTHBIX)
Opransbl. CucTeMbl OPraHoB.
51 JlaGopatopHasipabota «M3ydyeHue
OpTaHOB I[BETKOBOTO
paCTCHHSD)
52 Onopa Tena opraHu3MoB
53 JIBI>KeHNE OpraHu3MOB https://resh.edu.ru/subject/les
son/6769/
54 IIntanne opraHu3MoB
55 [TuTanme MO3BOHOYHBIX
JKUBOTHBIX. [InmieBapuTebHas
cUCTeMa YelioBeKa
56 JlpIxaHue opraHu3mMoB https://resh.edu.ru/subject/les
son/6759/
57 JIpIxaHue MO3BOHOYHBIX

JKHBOTHBIX M YCJIOBCKA
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https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
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https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
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https://resh.edu.ru/subject/les

58 TpaHCIOpT BEMIECTB y son/2489/

OpraHn3MOB https://resh.edu.ru/subject/les
son/6760/
https://resh.edu.ru/subject/les
son/6761/

59 Kpopenocias crcrema https://resh.edu.ru/subject/les

IIO3BOHOYHBIX )KUBOTHBIXU Son/1581/

YelloBeKa

60 Beinenenue y opranu3MoB https://resh.edu.ru/subject/les
son/2217/
61 3amuTa y OpraHu3MoB https://resh.edu.ru/subject/les
son/1580/
62 NMMyHHas cucTeMa 4enoBeKa
63 PaznpaxkxumocTs 1 perynsuus y
OpPra’Hu3MoB
64 T'ymopanbiias pery. s u https://resh.edu.ru/subject/les
SHAOKPHUHHAACUCTEMA )KUBOTHBIX Son/2458/
U YyeJloBeKa
65 DOpMBI pa3MHOKEHHUS https://resh.edu.ru/subject/les
OpraHUu3MOB son/5359/
66 [TooBoE pazMHOKEHUE
67 Meiio3 https://resh.edu.ru/subject/les
son/3927/
["amerorenes. OOpa3zoBaHue u
68 Pa3BUTHE MOJIOBBIXKIIETOK.

JlaGopartopHas paboTa

«M3y4yeHune cTpoeHUs MOJIOBBIX

KJICTOK Ha I'OTOBBIX

MHUKpOIpenapaTax»

69 Unanennyarbioe passutie https://resh.edu.ru/subject/les

OpPraHU3MOB —OHTOTCHE3 son/5630/

20 3akiajika OpraHoB M TKaHEH H3 https://resh.edu.ru/subject/les
3apO/IBIIIIEBBIXJTUCTKOB son/5630/
https://resh.edu.ru/subject/les
son/5385/
Poct u pa3BuTHE )KUBOTHBIX.
1 JlaGopaTopHasipaboTta

«BbIsiBICHHE TIPU3HAKOB

CXOJICTBA

3apOJIbIIEN TO3BOHOYHBIX

JKUBOTHBIX)»

PasMHOkeHue U pa3BuTHE

pacrenuii. JlabopaTopHas pabora ]

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

«CTpoeHue opraHon
PA3SMHOXKCHU A BBICIUX
pactenuit» JKU3HEHHBICITUKIIBI
pacrenuii. CamocrosTenbHas

son/5359/



https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/1581/
https://resh.edu.ru/subject/lesson/1581/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/2458/
https://resh.edu.ru/subject/lesson/2458/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/5359/

pabota Ne

4"Pa3MHOXEHHE U Pa3BUTHE
OpraHu3moB"

73

Hcrtopus cranoBieHus u
Pa3BUTHS TCHETUKU KaKHAYKU

74

OCHOBHBIE IMOHSITUS U CUMBOJIEI
reHetuku. Jlaboparopuas pabota
«JIpozoduna kak 00BEKT
TEHETHYECKUX UCCIICIOBAHMIN

75

3aKOHOMEPHOCTH HACIEAOBAHUS
NpU3HAKOB. MOHOTHOpUIHOE
ckpemnBanue. [IpakTuueckas
pabota "M3yueHue pe3ynbTaToB
MOHOTUOPHUAHOTO CKpEIUBaHUS
y apo3obuis"

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

son/5386/

76

I_[I/ITOJ'IOFI/I‘-ICCKI/IG OCHOBBI
MOHOFI/I6pI/IZIHOFOCKpGIIII/IBaHI/ISI

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

son/5386/

77

AHanu3upyolee CKpeluuBaHue.
HenonnoenomuHupoBanue

78

JuruOpuHoe CKpeIuBaHue.
[IpakTuyeckas padora
«M3y4yeHue pe3ybTaToB
JTUTHOPUTHOTO
CKPEIIMBAHUS Y APO30(DUITBI

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

son/4725/

79

[uTomornyeckre OCHOBBI
JTUTHOPUTHOTO CKPEITUBAHUS.
Pemenne 3amay 1mo reHEeTHKE

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

son/4725/

80

CuenneHHoe HacIe10BaHue
IIPU3HAKOB

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

son/4755/

81

XpOMOCOMHaH TCOpUA
HaCJICACTBCHHOCTH

82

I'eneTuka nona

83

I'enoTun kak enocTHas cucTemMa

84

I'eneTn4ecKkuii KOHTPOJIb
Pa3BUTHS PACTCHUI,)KUBOTHBIX U
yenaoBeka Pemrenne 3a1ad 1mo
TeHETHKE.

85

N3MeHunBOCTE TPU3HAKOB. Busl
U3MEHYUBOCTH

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

son/5387/

86

MoaudukanroHHas
N3MEHYUBOCTD

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

son/5387/
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87

Bapuaunonsslii psag u
BapuallMOHHAs KpUBasl.
JlaboparopHnas pabota
«HccnenoBanne
3aKOHOMEPHOCTEM
MOIU(PUKAITIOHHOM
n3meHunBoCTH. [locTpoeHue
BApUALIMOHHOTO

psia U BapUALMOHHOW KPUBOW»

88

I'eHOTHIIMUECKAss N3MEHUYMBOCTb.
KoMOnHaTHBHAs N3MEHYHUBOCTH

https://resh.edu.ru/subject/les
son/5387/

89

MyTanmonHasi U3MEHYUBOCTb.
IIpakTrueckas

pabota «MyTanuu y 1po30QHIIbI
(Ha rOTOBBIXMHKpOIIpENapaTax)»

https://resh.edu.ru/subject/les
son/5387/

90

3aKOHOMepHOCTI/I MYTAallUOHHOI'O
HpOHGCC&.SHI/IFeHCTI/IKa u
SIIUMI'CHOMHUKA

91

I'eHeTHKA YeIOBEKA.
[IpakTuueckas pabora
«CocTaBlicHHE B aHAJIA3
POAOCIOBHOM»

https://resh.edu.ru/subject/less
on/3653/

92

MeTtoapl METUIIMHCKON T€EHETUKHA

https://resh.edu.ru/subject/less
on/3653/

93

3HaueHne MeaUIIHHCKOMI
TEeHETUKU B MPEJOTBPAIICHUN U
JIEYCHUH T€HETUYECKHUX
3a00J1eBaHNM YeJIOBEKa.
camocTosTeNbHas paboTa

Ne 5 "T'eneruka"

94

OCHOBHBIE TIOHATHS CENEKITUH.
JlaGopatopHas

pabota «/3yueHnue copToB
KYJbTYPHBIX PACTEHUN U MOPOJ
JIOMAIIHUX KUBOTHBIX»

https://resh.edu.ru/subject/les
son/3861/

95

Mertob! ceneknoHHOM padoThI.
JlaGoparopHasipabota «M3yuenue
METOJI0B CEJIEKLNN

pacTeHu»

https://resh.edu.ru/subject/les
son/3861/

96

JloCTHKEeHMS CENIEKIIUU PAaCTEHUN
1 kUBOTHBIX. I IpakTHyeckas
pabota «IIpuBHBKa pacTeHHI»

https://resh.edu.ru/subject/les
son/3861/

97

CoxpaHeHue, U3y4YeHUE U
UCTIOJIb30BaHUETCHETHUECKIX
pecypcoB

98

broTrexHoiorus kax HayKa 1
OTpPACIIb IPON3BO/ICTBA.
[TpakTiueckas pabota

https://resh.edu.ru/subject/les
son/3939/
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«3yuenue
00BEKTOB OMOTEXHOJIOT U

99

OcCHOBHBIC
HarpaBJICHUs
CUHTCTUYCCKOMN
OHOJIOrun

100

XpOMOCOMHas ¥ TeHHast
UHKEHEPUs

101

Meaunumackue
OHMOTEXHOJIOTHH
Kontponbraspadora Ne 2
"I"'eneTuka u cenexmus"”

102

Pe3epBHbIil ypoK.
[ToBTOpenwue, 0600mEeHNE,
CHCTEMAaTH3aIus 3HaHUH
Hrorosas padora 3akypc 10
ejacca

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

11 KJIACC

Ne
n/no

Tema ypoka

KoJsnuyecTBo 4acoB

Bcero

Kontpo IlpakTny
JbHbIE ¢CKue
padoTnl | PaGOTHI

JlaTa
U3YyYEeHUsS

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTebHbIEPECYPChI

OomtonnonHas Teopus Y.
JlapBuHa

JIBHoKyIIIME CHIIBI DBOJIOLIUU
Bua0B 1o Y. JlapBuny

Boprba 3a cymectBoBanue,
€CTECTBEHHBIN U UCKYCCTBEHHBIN
otbop

PopMHUpPOBAHNE CUHTETUYECKON
TEOPUH IBOIIOLUHU

DTarnbl 3BOJIIOIMOHHOTO MpoIlecca:
MHKPOIBOJIIONUA U
MaKpOIBOJTOITHSI

HOHYJ'ISII_[I/IH — DJICMCHTapHasd
CAHHUIA 9BOJOINH

3aKOH TeHETHYECKOT0 PABHOBECHS
JIx. Xapau, B. Baita6epra.
JIaGoparopHas paboTa
«BrIsBIICHNE H3MEHUYHUBOCTH Y
oco0eil 0IHOTOBH 1A

0.5




OneMeHTapHbIE (PAKTOPHI
HBOJIIOLINU

D¢ ekt ocHoBarens. IpdexT
OyTBUIOYHOT'O TOPJIBIIIKA

10

Murpauuu. U3onsuun
MOMYJISAIMI: reorpaduaeckas,
OHOJIOTHYECKAS

11

EcrecTBennbIii oT00p —
HAMPaBIISIOMUN HaKTOP
SBOJIIOLIMU

12

[TonoBoit oT60p

13

[TpucnocobiaeHHOCTH
OpPraHU3MOB KaK pe3yJbTaT
MHUKPO3BOJIOIUH.
JlaGopaTopHas pabota
«M3y4enune apomopho30B 1
WIMO0aJaNTali ypacTeHU! 1
KUBOTHBIX)»

0.5

14

[Ipumeps! npucnocodaeHui
y OpraHU3MOB:
Moponoruueckue,
bu3noIornUecKue,
OHMOXUMHUYECKUE,
MOBEJICHUECKUE.
JIaboparopHasipaboTa
«[IpucrocobneHwst
OpPraHU3MOB U MX
OTHOCHUTEJIbHAS
11e7IECO00PA3ZHOCTHY

0.5

15

Bun, ero kputepuu u CTpykTypa.
JlabopaTtopHas pabota
«CpaBHEHHEBHUIOB 10
MOP(OJIOTHUECKOMY KPUTEPHIOH

0.5

16

CrpykTypa BHz1a

17

Bunoob6pazoBanue kak pe3yinbTaT
MHUKPOIBOJIOIIUU

18

CBs13b MUKPO3BOJIIOLIMH U
SIUAEMHOJIOTHH

19

MakposBonronus.
ITameoHTOIOrNYECKIE METOIBI
W3YUYEHHUS SBOJIIOIIUU

20

buoreorpaduueckue meToan
M3YUYEHUS YBOJTIOIIUN

21

OMOPHOJIOTHYECKUE 1
CpaBHUTEIHHO-
MOP(OJIOTHIECKHE
METO ILIN3yYeHUS
IBOJTIOIIH

22

MonexkynsapHo-
TEeHETUYECKUE,
OMOXHMHYECKHE U
MaTEMaTHYECKUEMETO/IbI
W3YYEeHHUsI 3BOJIOLUU




23

OO1u11e 3aKOHOMEPHOCTH
IBOJTIOLIMU

24

AnantuBHas paguanus.
HepaBHOMepHOCTH TEMIIOB
JBOJIOLHUHU

25

Hayunble runoressl
MIPOUCXOXKACHUS )KU3HU Ha 3eMIie

26

JloHayuHble IpeACTaBICHUSA O
3apOKICHHUH )KU3HU

27

OcCHOBHBIE 3Tanbl
HEOPraHWYECKOM 3BOJIIOLUHU

28

I'unoressl 3apoKAECHUS KU3HU

29

WcTopus 3emnu u metozsl e€
n3yuenus. Jlaboparopnas pabora
«M3ydyenue u onucanue
HCKOMAEMbIX OCTaTKOB JPEBHUX
OpPTaHU3MOBY

0.5

30

HavanbHele 3Tansl OpraHnyecKou
9BOJIIOLIMH

31

9BOJ’IIOI_II/I$[ JYKapUuoT

32

OcHOBHBIE 3TaIlbl HBOJIIOLIMU
pacTUTENBHOTO MUDA.
[IpakTnueckas

pabota «M3yuenune
0COOEHHOCTEH CTpOCHUS
pacTeHUI Pa3HBIXOTAECIOBY

0.5

33

OCHOBHBIE 3TaIIbI 9BOJJIIOIIMH
JKUBOTHOI'O MHpa

34

DBOJIOIIHS )KUBOTHBIX.
[IpakTuueckas pabota
«M3yyeHneoco0eHHOCTE M
CTPOEHHSI TO3BOHOYHBIX
KUBOTHBIX)

0.5

35

PasBurie xu3Hu Ha 3eMiie 110
9paM U mepuojaM

36

MaccoBble BBIMHUpaHUS —
9KOJIOTMYECKHE KPU3UCHI
IIPOLIOTO

37

CoBpeMeHHBIN IKOJIOTHIECKUT
KPHU3HUC, €ro 0COOEHHOCTH

38

CoBpeMeHHas cuctema
OPTaHUYECKOTO MPOIILIIOTO

39

OcHOBHBIE cHCTEMaTHYECKHE
IpYIIIbl OPTraHU3MOB

40

AHTpONOJIOTHSI — HayKa O
YEJIOBEKE

41

PazButue npeacrasinenuii o
MPOUCXO0KJICHUHU YEIOBEKA

42

Mecto yenoBeka B
CUCTEME OPTaHUYECKOTO
mupa. JlabopaTopHas
pabota «M3yuenue

0.5




0COOEHHOCTEH CTpOeHUS
CKeJIeTa YeJIOBeKa,
CBSI3aHHBIX C
MPSIMOXOXKICHHEM)

43

JIBHoKyILIME CHIIBI aHTPOIIOTEHE3A

44

CooTHo1ICHNE
OMOJIOTHYECKUX U
COIMATILHBIX
(hakTOpOB B
AHTPOIIOTeHE3e

45

OcHOBHBIE cTaAUU
aHTpOIIOreHe3a

46

Ilanmeoreneruka u
[IaJIeOreHOMHUKA

47

9BOJ’II-OI_[I/I5[ COBpPEMEHHOTI'O
YCJIO0BCKAa

48

YenoBeueckue pacsl.
[IpakTuueckas padota «3yuenune
9KOJIOTMYECKUXaaNTalun
4EIIOBEKa»

0.5

49

MG)KI[I/ICIII/IHJII/IHapHI)IG METOABbI
AHTPOIIOJIOTHr

50

3apokaeHNe U pa3BUTHE
9KOJIOTUU

51

MeTo/161 9KOJIOTHH.
JlaboparopHast pabora
«H3yueHne MeTo10B
9KOJIOTHYECKUX HUCCIICTOBAHMI

0.5

52

3HayeHnE IKOJIOTUIECKUX 3HAHNI
IS YEJI0BEKA

53

Dkosoruueckue GakTopbl

54

Aoluotndeckue daxktopsl. CBerT
KaK 9KOJIOTUYECKUI PakTop.
JlabopaTopHas pabora
«BrIsBIEHUE TPUCTIOCOOTIEHU T
OpPTraHHU3MOB K

BIIUSIHUIO CBETa»

0.5

55

AOuoTnueckue (hakTopHI.
Temneparypa Kak
9KOJIOTUYECKUM dbakrop.
JlabGopaTopHas paborta
«BbIsABIEHUE
MPUCIIOCOOTIECHUHN
OpraHu3MOB K  BIUSHHUIO
TEMITEPATyPhI»

0.5

56

AobuoTtnueckue GpakTopbl.
Bita)xHOCTB Kak 3KOJIOTrHYEeCKUN
¢axrop. JlabopaTtopHas paboTa
«AHaTOMUYECKHE OCOOCHHOCTH
pacTeHuil u3pa3HbIX MECT
oOuTaHUS

0.5

57

Cpensl 0OuTaHusI OPraHU3MOB

58

buonornueckue puTMbl




59

JKuznenusie popMbI OpraHu3MOB

60

buotnueckue dpakTops

61

3HaueHne OMOTHYECKUX
B3aUMOJACUCTBUN JUIA
CYIIECTBOBAHUSOPTaHNU3MOB B
cpelie oOuTaHus

62

DKOJIOTrM4eCKHE XapaKTePUCTUKHI
HOMYJIALUU

63

OcHOBHBIE [TOKa3aTeH
MOMYJISALMK: YUCICHHOCTbD,
IJIOTHOCTb,BO3pACTHAS U
MI0JIOBAs CTPYKTYpa

64

OcHOBHBIE [TOKa3aTeIH
MOMYJISILIUK: POKIAEMOCTb,
MIPUPOCT, TEMIPOCTA,
CMEPTHOCTh, MUTPAIIUHU

65

DKoJIoTHYecKasi CTpyKTypa
TOMYJISLIUU

66

JlvHamuKa nomyJsisaiuu u eé
peryJsiuus

67

KpI/IBLIe pocCTa YNCJICHHOCTH
IOITYJISAIIH. KpI/IBI)IG BbDKUWBAaHU

68

DKoyiornyeckas HUIIA BUIA.
JlaboparopHast pabora
«[IpucnocodneHusiceMsH
pacTEHUH K pacCEJICHUIO)

0.5

69

Bun xak cucrema nomyJisaiuin

70

3aKOHOMEPHOCTHU TTOBEJICHUS U
Mnrpauni/i JKUBOTHBIX

71

Coo011ecTBO OpraHu3MoB —
OHOIIEHO3

72

DKocucrema Kak OTKpbITasd
cucremMa

73

KpyroBoport BemecTs 1 oTok
JHEPTHUU B DKOCUCTEME

74

OCHOBHBIE TTI0Ka3aTeIn
3KOCUCTEMBI

75

OKOJIOTUYECKHE mrupaMuabl

76

3menenus cooOrecTs —
CYKIIECCHH

77

[IpupoiHBIE S5KOCUCTEMBI.
DKOCHCTEMBI 03€p U PEK.
DKOCHCTEMBI MOPEIN OKEAHOB

78

[IpupoIHBIE SKOCUCTEMBL.
DKOCUCTEMBI TYHP, JIECOB,
CTeneH, MyCThIHb

79

AHTpOl'IOl"eHHI)Ie OKOCHUCTEMBI

80

YpO0o3KOCHCTEMBI.
[IpakTnueckas pabora
«M3ydeHue u onucanue
ypOOIKOCHCTEMBI»

0.5




81

3akoHOMEPHOCTH (HOPMHUPOBAHMS
OCHOBHBIX B3aUMOJIEHCTBUN
OpraHU3MOB B 9KOCUCTEMAX

82

MexaHN3MBI
BO3/ICUCTBUA
3arpsI3HEHUI
pPa3HBIX THIIOB Ha
cyOopranu3MeHH
oM,
OpraHU3MEHHOM,
MOy JISIIHOHHOM
H DKOCHCTEMHOM
YPOBHSIX

83

buocdepa — obmerianerapHas
o0osouka 3emin

84

VYuenne B. U. Bepnajackoro o
ouocdepe

85

3aKOHOMEPHOCTH CYIIECTBOBAHUS
onocdepsl

86

prr OBOPOTHI BEIICCTB U
OHMOTr€OXUMHYECKHE UKJIIBI

87

3oHanbHOCTH OHoCcheps.
OcHOBHBIE OMOMBI CYIIIN

88

YcroitunBocTh 6uocheps

89

DKOJIOTM4YECKHE KPU3HUCHI U UX
IPUYHHBI

90

BosneiicTBue uenoBeka Ha
ouochepy

91

AHTpPOIIOT€HHOE BO3/EICTBHE HA
PaCTUTENBHBIN U JKUBOTHBIN MU

92

OxpaHa npupozs!

93

OcCHOBHBIE IPUHIUIIBI
YCTOMUYUBOTO Pa3BUTHS
YeJI0BEYECTBA HITPHPOIBI

94

PanunonansHOE
MIPUPOJIOTIONBE30BAHUE U
COXpaHeHHe OUOIOTHYECKOTO
pazHooOpa3us 3emiu

95

O06o00uieHne no reMe
«MuxkposBoronys 1 €€
pe3yNIbTaTh»

96

O0600111eHIE IO TEME
«MakposBoJironus u €€
PE3YNBTATHD)

97

O000111eHIE IO TEME
«ITpoucxoxieHre U pa3BUTHE
KU3HU Ha 3eMiie»

98

O0001IeHNE 10 TEME
«IIpoucxoxaeHne YyernoBeKa —
AHTPOTIOTCHE3Y

99

O06001IeHME 10 TEME
«OKOJIOTHS — HayKa O
B3aMMOOTHONIEHUSIX




OpraHnu3MoB»

100 | OO6oO6meHue Mo TeMe 1
«OpraHu3msl ¥ cpeia OOUTaHHD
101 | OO6ob6meHHue Mo TeMe « IKOJIOTHUs 1
BH/IOB M TIOITYJISILIHIA
102 | O6o6menue nmo Teme «buochepa 1
— rio0ajibHast SKOCHCTEMa
OBIIEE KOJIMYECTBO YACOB I10 102 7.5

I[TPOTPAMME




