MyHununajgbHoe aBTOHOMHOe 00111e00pa3oBaTe/IbHOE YUpeKIeHne
rumHa3us Ne 55 um. E.I'. Bépcrkunoii r. Tomcka

CornacoBaHo Y TBepxKIaeHO
[legarornueckuii coBeT «1» centsaops 2023 1.
[TpoTtokon Ne 1 npuka3 Ne 381/0

oT «30» aBrycra 2023 r. JlupeKkTop rUMHa3UMU

E.}O. YepemHbix

PABOYASA ITIPOI'PAMMA YUYEBHOI'O IPEIMETA
yuyeOHoro npeamera «buoJsiorusi. bazoBblii ypoBeHb»
(a1 cpeaHero ypoBHsi 00pa3oBaHusl)

s odyqarommxces 10 — 11 kiaaccon

KomanuectBo yacoB B Hezenro: 1
KomuuectBo yacos 3a rox: 34
OO11ee KOJIMYECTBO YacOB 3a MEepHoJ] 00yueHus: 68

CocraBuTeins:

I'onuaposa Tarbssna HukonaesHa
yuuTeNnb OMOJIOTUN

BBICILIEH KaTErOpUH

2023 - 2024 y4eOHbIii rog
r. Tomck



MNOACHUTEJIBHASA 3AIIMCKA
Pabouas nporpamma mno «buomorum 10-11 kiacc» cocraBieHa B COOTBETCTBUU CO
CIIEIYIOIIUMHU JJOKYMEHTaMU:

1. @enepanbubiii 3akoH oT 29.12.2012 Ne 273-@3 «O6 ob6pazoBanuu B Poccuiickoit
denepanum.
2. ITpuka3 Munnpocseuenus Poccun «O06 yrBepkieHHH (heiepaibHOro rocyjapCTBEHHOTO

00pa3zoBaTeNbHOIO CTaHIapTa CpeaHero ooIero oopasopanus» ot 17 mas 2012 r. Ne 413 (B pen.
[Tpukaza Munnpocsemenus Poccun ot 12.08.2022 Ne 732)

3. [Tpukaz MunnpocBemenust Poccum ot 23.11.2022 Ne 1014 «O06 yTBep)aeHUU
benepanbHON 00pa30BATEIBLHON MPOTPAMMEBI CPEIHETO OOIIETO 00Pa30BaAHUSY.

4. ITocTtanoBnenue I'J1TaBHOrO roCylapCTBEHHOrO CaHUTapHOro Bpada Poccuiickoin
Qeneparun ot 28.09.2020 Ne 28 «O6 yrBepxkaenuu canutapubix npasun CIT 2.4.3648-20
«CaHUTapHO-3MUIEMHOJIOTHYEeCKHe TPeOOBaHUS K OpraHu3alUsM BOCIHUTAaHUS U OOy4YeHUS,
OT/bIXa M O03JI0pOBJICHUs neTedl u moyoaexkun» (Bmecte ¢ «CII 2.4.3648-20. CanutapHbie
MpaBuia...»).

5. [TocranoBnenne [J1aBHOrO TOCYIapCTBEHHOTO CaHUTapHOro Bpauya Poccuiickoi
Oeneparun ot 28 saBapst 2021 1. Ne 2 «O0 yTBepkaeHHN cCaHUTApHBIX TpaBwil 1 HopM CanlluH
1.2.3685-21 «I'urneHndeckrue HOPMATUBHI U TPEOOBAHUS K 00ECIICUEHUIO O€30MAaCHOCTH U (MIIN)
0E3BpEIHOCTH IS YeJI0BeKa (PaKTOPOB CPEbl OOMTAHUS.

6. Ilonmoxxenue o paboueit mporpamme MAOY rumuazuu No55 um. E.I'.Bépctkunoii r. Tomcka.
7. VYueOusiit mman COO MAOQOY rumnazuu Ne55 um. E.I'.Bépctkunoii r. Tomcka.

8. Kanenmapusriii yueOnsiii rpaduk MAOY rumnaazuu Ne55 um. E.I'.Bépctkunoii Ha 2023 -
2024 yueOHbIi TO.

[Tporpamma no yue6Homy npeamery "buonorus” (ganee - 6M070rHUs) Ha YPOBHE CPEIHETO
obmrero obpazoBanus pa3padorana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«O0 ob6pazoBanuu B Poccuiickoit ®enepaunn», ®PI'OC COO; Paboueil mporpaMMbl CpeHETO
obmero obOpa3zoBanus 1o Ouomormu ans 10-11 kiaccoB 00pazoBaTeNbHBIX OpraHU3aIUi.
bazoBelif ypoBeHb (000peHa perienuem denepanbHOro yu4eOHO-METOAUYECKOTO 00BENHEHHS
no obmeMmy oOpa3oBaHu0, TpoTokon 7/22 ot 29.09.2022 r); Konueniuu mnpenogaBaHus
yuebHoro npeamera «bruonorus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOi pabodeil mporpamMmbl
BOCTIUTaHMS.

[Tpu pa3paboTke mporpaMMmsbl MO OMOJOTMHM TEOPETHUECKYIO OCHOBY JUISL OIpeNeNIeHUs
MOJIX0/I0B K (OPMHUPOBAHMIO COZIEpKaHUS ydeOHoro mpenmera «buomorus» cocTaBwiu:
koHuentyanbHbie nonoxenus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJIEH, COJEpKAHUS,
pe3yibTaToB O0y4YeHHs W TPeOOBAHUH K YPOBHIO HOJTOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00
O0IMMX LENSIX M MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBl CPEIHEro
obmero obpaszoBanus B Poccuiickoit denepanuu, a TakkKe MOJTOKEHUS O crienuduke O1oIoruu,
e€ 3HAaYCHWW B TMO3HAHWH >KUBOH TMPHPOIBI M OOECTICUYCHHH CYIIECTBOBAHHS YEIOBEYECKOTO
oOmiectBa. CorylacCHO Ha3BaHHBIM ITOJIOKEHUSM, OIpeesieHbl OCHOBHBIE (DYHKIIMH MPOTPaMMBbl
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Gmosioruu 1aéT MpecTaBieHrue O 1emsix, 00 001mel cTpateruu o0y4eHus,
BOCIIUTAaHHUSI W PA3BUTHS OOYYArOIIUXCS CPEICTBAMH Y4eOHOro mpenmera «buomorusy,
onpenenser 00sA3aTeNIbHOE MPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpPY, paclpejieieHue o
pa3zenaM M TeMaM, PEKOMEHAYEeMYIO IOCIeN0BAaTeIbHOCTh M3Y4EHHUS y4yeOHOro marepuana c



Y4ETOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKU 0Opa30BaTENbHOIO IMpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroUIIXCsl.

B mnporpamme mo OWONIOTMM TakKe YYHTHIBAIOTCS TPEOOBAaHUSA K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM M MpPEeIMETHBIM pe3ylibTaTaM o0y4deHUs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-II03HABATEIbHON J1€ATEIbHOCTH/y4eOHbIX NeUCTBUN 00yYarOMIUXCs 110
OCBOCHHIO COJICPYKAHUS OMOIOTHMYECKOr0 00pa3oBaHMs.

B nporpamme mo Omonoruu (10—11 kiaccel, 6a30BbIii ypOBEHB) PEaTU30BaH MPUHIIMIT
IIPEEeMCTBEHHOCTH B HW3Y4YeHUHU Ouosiorud, Omarojgapss 4eMy B HEW MpocMaTpuBaeTcs
HAIPaBJIEHHOCTh HA Pa3BUTHE 3HAHMI, CBA3AHHBIX C ()OPMUPOBAHUEM ECTECTBEHHO - HAYYHOIO
MHPOBO33PEHHUSI, LEHHOCTHBIX OPHUEHTALMH  JUYHOCTH, OSKOJOTUYECKOTO  MBIILICHUS,
OpPEICTaBICHUNH O 370pPOBOM OO0pa3e KM3HM M OCpeXHbIM OTHOIIEHHEM K OKpYXaromei
npupoaHoil cpene. IlosTomy Hapsay c u3ydeHHeM OOLIEOMONIOIMYECKUX TEOpUM, a TaKkKe
3HAHUU O CTPOCHHH >KHUBBIX CHCTEM PA3HOTO PaHra M CYUTHOCTH OCHOBHBIX IPOTEKAIOIIUX B HUX
IIPOLIECCOB B IIpOrpaMMe II0 OWOJIOTMM YAEJIEHO BHUMAaHHUE MCIIOIb30BAHUIO IOJYyYEHHBIX
3HAHWI B TIOBCETHEBHOM KM3HU IS PEIICHUS MPUKJIAJIHBIX 33/1a4, B TOM YHCJIE: TPODUIaAKTUKA
HACJICICTBEHHBIX ~ 3a00JIeBaHUN  4YeNOBEKa, MEIMKO-TEHETHYEeCKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHHUS HKOJIOTUYECKHU IIeIeCO00pa3HOro MOBEJACHHS B OKPYXKAloIIe MPUPOIHOI cpele,
aHaJn3a BIMSHUS XO3AWCTBEHHOM JESITEIPHOCTH YEJIOBEKa HAa COCTOSHHUE NPUPOAHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIATHON HAIMPaBICHHOCTH y4eOHOTO
npeaMera «buoNOTHs» MPOAUKTOBAHO HEOOXOTUMOCTHIO 00ECreUeHUs YCIOBHM Ui peuIeHHs
OJIHOM M3 aKTyallbHbIX 33/1a4 MIKOJIFHOTO OMOJIOTHYECKOro 00pa3oBaHus, KOTOpas Mpernoiaraet
dbopMupOBaHHE Yy OOYYAIOIIMXCS CIIOCOOHOCTH aNalTHPOBATHCS K H3MCHCHHSM JIHHAMHYHO
Pa3BHUBAIOIIETOCS] COBPEMEHHOI'O MUpA.

B cootBercTBUU C (enepanbHBIMU TPEOOBAHUSAMH [0 OpPraHU3alUUd OOy4YeHUSs, 3aJaHHBIMHU
OI'OC wu Ilpumepnoit paboueil mporpaMMoil BOCIUTaHUS, B paMKax JaHHOW MPOTPaMMBbI
YUHUTENIb B XOJ€ OpraHu3alid YPOKOB M BHEYPOUHBIX 3aHATUN peaTu3yeT CIEAYIOIINE BUIbI
JesTeNnbHOCTH ¢ yuétoM [IporpaMMbl BociUTaHUS:

» YCTaHaBIMBaeT [IOBEPHUTENbHBIC OTHOIICHHS MEXKAY YYHTEIEeM M OOyYaroIIMMHCS,
CHOCOOCTBYIOUIMX MO3UTUBHOMY BOCTIPUATHIO YYalIUMUCS TpeOOBAHUIN U TPOCHO yUUTES;

» IloOyxmaer oOywarommxcs coOnogaTh Ha YpoKe OOIIENPUHATHIE HOPMBI TTOBEICHHS,
mpaBuiia OOIIEHHSI CO CTApIIUMHU (YUUTENSIMU) U CBEPCTHUKAMU (00YJarOIIUMHUCS );

» IloanepkuBaeT B IETCKOM KOJUIEKTHBE JICJIOBYIO, IPYKeTtoOHyt0 aTMochepy;

» Wnunuupyer oOydarommxcsi K OOCYKIIEHHIO, BHICKa3bIBAHHUIO CBOETO MHEHHS, BBIPAOOTKE
CBOETO OTHOIIECHHS IO MOBOY TOIYYaeMOi Ha YPOKE COI[HATbHO 3HAYNMOW WH(POPMAIINH;

» CTpoUT BOCIUTATENBHYIO JEATENFHOCTh C YYETOM KYJIBTYPHBIX pasiUudil  JeTeid,
MI0JIOBO3PACTHBIX M MHANBUAYAIBHBIX OCOOCHHOCTEH;

» IlpuBnexaer BHUMaHHE OOYYAIONIMXCS K IIEHHOCTHOMY aclleKTy HW3yYaeMbIX Ha YpOKe
SBJICHUH, IOHATHN, TIPUMEPOB;

» AHaIM3HpYeT peaqbHOe COCTOSHUE JIeN B y4eOHOM Kilacce/TpyIiIe;

» HaxonuT IIEHHOCTHBIH acleKT y4eOHOro 3HaHus W WHPOpMaIuu, O00eCrevnBaTh €ro
MOHMMaHKEe 00yUYaIOLUMUCS;

» llpuBnexaer BHUMaHHWe oOy4aromuxcs K oOcykmaeMoil Ha ypoke wuH(popMaium,
aKTUBU3UPOBATH MTO3HABATEIBHYIO JIEATEIFHOCTh 00YJaIOIIXCS;

» IloOyxaaer coOnroaTh Ha ypoKe MPUHIUIIBI YI€OHOM AUCIMIUIMHBI M CAMOOPTaHU3aIH;

» CoTpyiHUWYaeT ¢ APYIMMH TEJarorndecKuMi pabOTHUKAMU W JIPYTUMH CHEHUAIUCTaMH B
peLIeHUH BOCTIUTATEIbHBIX 33j1ay;



» Co3maér B y4eOHBIX Tpymmax (Kjgacce, KpyKKe, CeKIIMH M T.I.) Pa3HOBO3PACTHBIC JIETCKO-
B3pOCJIBIE OOLTHOCTH 00YYaIOUINXCS;

» YnpasiseT yueOHbIMU TPYIIIAMH C IEJIbI0 BOBJICUCHHUS 00YUarOIIUXCs B ITPOIECC O0yUCHHS U
BOCTIMTAHUS, MOTUBHPYSI UX yICOHYIO-TTO3HABATEIIbHYIO JICATEIHLHOCTS;

» OpraHu30BBIBACT IKCKYPCUH, ITOXO/IbI U KCIICIUIINN H T.I1.;

» 3amuinaeT JAOCTOMHCTBO M HHTEPEChl OOYYarOIIUXCs, IMOMOraTh JETSAM, OKa3aBIIUMCS B
KOH(JIMKTHOW CUTYallUu;

» OnupaeTcss Ha JKA3HEGHHBIA ONBIT OOYYalONUXCs YYETOM BOCIHHMTATEIBHBIX 0a30BbIX
HauuoHaNbHBIX HeHHocTel (BHLI);

» OnupaeTcst Ha )KU3HCHHBIN OIBIT 00YYarOIIUXCSI, TPUBO/S JCHCTBEHHBIC MPUMEPHI, 00pa3bI,
MeTapopsl — U3 OJUZKUX UM KHUT, (DUITBMOB, MYJIbTUKOB, KOMIBIOTEPHBIX UTD;

» Bricka3bpiBaeT CBOIl MHTEpeC K YBICYCHHUSM, MeEYTaM, >XH3HCHHBIM IUIaHAM, TpoOiemMam

JeTei/00yyaronuxcs B KOHTEKCTE CoAepKaHus y4eOHOTO MpeaMeTa;

[TpuBnekaeT BHUMaHuE O0yUYaIOLIUXCS K TyMaHUTapHBIM MpobiieMaM 00I11ecTBa;

BocnutsiBaeT y 00y4aromuxcsi 9yBCTBO YBAKECHHSI K )KU3HH IPYTHX JIIOACH U )KU3HU BOOOIIIE;

Pa3BuBaeT y 00y4aromuxcs No3HaBaTeNbHYI0 aKTUBHOCTh, CAMOCTOSATEIbHOCTh, HHUIIMATUBY,

TBOPUYECKHE CIIOCOOHOCTH;

» ®opmupyeT y 00y4aroIuxcs KyJIbTypy 3I0pOBOTO M O€30M1aCHOTO 00pa3a )KU3HU;

» OOmaercs ¢ oOydvarouumucs (B JIUaiore), NMpHU3HABaTh WX JIOCTOMHCTBA, TMOHUMATh WU
MPUHUMATH UX;

» Peanmuzyer Ha ypokax MOTHMBHUPYIOIIMH MOTEHIMAl IOMOpA, pa3pspKaTh HANPSHKEHHYIO
00CTaHOBKY B KJ1acce;

» OmnmpaeTcsi Ha [IEHHOCTHBIC OPUCHTHPHI OOYJAFOIIUXCS C YIETOM BOCITHTATEIBHBIX 0a30BBIX
HanuoHanbHBIX 1eHHocTedt (BHLL);

» OmnmpaeTcsi Ha >KU3HCHHBIH OIBIT OOYYaroMIMXCs, yYTOYHSSI YTO OHU YHTAIOT, YTO OHU
CIIYIIAIOT, BO YTO OHU UTPAIOT, O YEM TOBOPSIT HA TIEPEMEHaX, O UEM YaTATCS B CETHX;

» AKIEHTHpYEeT BHUMaHWE OOyJaromMXCs Ha HPABCTBEHHBIX TNPOOJIeMaxX, CBS3aHHBIX C
HAyYHBIMHA OTKPBITUSIMU, H3y4aeMbIMU Ha YPOKE;

» Ilomoraer oOydJaronMHCS B3TJIIHYTh Ha YY9€OHBIH MaTepuall CKBO3b MPU3MY YEJIOBEYECKON
[IEHHOCTH;

» YuuThIBaeT KYyJIbTYpPHBIC pa3IudM OOYUYAIONIUXCS, ITOJIOBO3PACTHBIC W WHIMBHUIYAJIbHBIC
OCOOCHHOCTH JIETEH;

» ®opmupyeT y 00y4aromMUXCsl TPAKIAHCKYIO IMO3UIIMIO, CIIOCOOHOCTh K TPYAY U JKU3HU B
YCIIOBUSX COBPEMEHHOT'O MUDA;

» Mognenupyer Ha ypOKe CHTyallud JUis BbIOOpa TOCTYNMKa OOydarouuMucs (TEKCTHI,
uHporpaduka, BUJIEO U JIp.);

» Co3naét JOBEPUTENBHBIN ICHXOJOTHYECKUI KIIMMAT B KJIacce BO BPEMsl YpOKa.

YV V V

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPEIMETA «buoJiorusi»

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHUMaeT BaxHoe Mmecto. OHa
oOecrieunBaeT (popMupoBaHUe Yy OOYYalOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacuupsieT 1 00001IaeT 3HaHUS O KUBOM MPHUPOJE, €€ OTINYUTENbHBIX IPU3HAKAX — YPOBHEBOM
OpraHM3alMl U OHBOJIIOLMU, CO3/MaéT YCIOBUSA UIA: IO3HAHUS 3aKOHOB >KUBOM MPUPOIBI,
¢dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M 0Oe3omacHoro obpasa
YKU3HU, DKOJIOTUYECKOTO MBIIIJIEHUS, IEHHOCTHOI'O OTHOILIEHHUS K KUBOM IPUPOJAE U YETIOBEKY.



bonbmioe 3HadeHwe OWONOrHsT HMMEET TakKe JJs pPElIeHUS BOCMUTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeIHEro oouiero oopa3oBaHus, COUaNU3auu odyJaromuxcs. M3ydyenne
Ounonoruun obecrieynBaet YCIIOBUSI JUTSt dbopMupoBaHus HWHTEJUICKTYaJIbHBIX,
KOMMYHUKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, ACTETUYECKOM KYJIbTYpbI, CIOCOOCTBYET
MHTETpaly OUOJIOrMYECKUX 3HAHUI C MPEJCTABICHUSMHU U3 JIPYIHMX Y4eOHBIX MPEIMETOB, B
qacTHOCTH, (pu3uku, xumun u reorpaduu. HasBaHHBIC MONOKEHUS 0 IPEIHA3HAYCHUH Y4eOHOTO
npenmera «buoNOTHs» COCTaBHIM OCHOBY JUIS ONPEICIICHUS TOIXOJOB K OTOOpY U
CTPYKTYPUPOBAHUIO €TO COAEPKAHUS, TPEJICTABICHHOIO B IpOrpaMMe Mo OMOJIOTHH.

OTt60p conepkanusi yaueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE OCYIIECTBIIEH C
MO3UIUI KYJIBTYpPOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUU C KOTOPHIM OOydaromIuecs: JOKHBI
OCBOUTH 3HAHUS U YMCHHS, 3HAYMMBbIE TSI (POPMUPOBAHUS OOIICH KYIbTYPHI, OMPEACISIONIIE
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalolllel MNpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCEIHEBHOM KH3HU U MPAKTHUECKON nesTenbHOCTH. Ocoboe MecTo B 3TOW cucTeMe 3HaHUN
3aHMMAIOT DJIEMEHTBHl COJICPIKAaHHUs, KOTOphIE CIy>)KaT OCHOBOM s  (OpMHUpPOBaHUS
MPEACTABICHU O COBPEMEHHOW €CTeCTBEHHO - HAyYHOM KapTHHE MHpa U IEHHOCTHBIX
OpHEHTAIUIX JUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3alUKA OHMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COJEpXKaHUS y4yeOHOro Marepuana B MporpamMme Mo Ouoyoruu
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00 OTIMUUTEIBHBIX OCOOCHHOCTAX
J)KUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHvM3aldd W 3BOJIOLMU. B COOTBETCTBMHM C 3THM B
CTpYKType ydeOHoro npeamera «bHonorus» BbIIEICHBI CISAYIOUIUE COAEpKaTeIbHbIe JTMHUU:
«buonorus kak Hayka. MeToabl HAy4HOTO Mo3HaHUs, «KieTka kak OMoIoTHYecKas CUCTEMa,
«Opraam3m Kak Ouosiormueckas cucremay, «CucteMa u MHOrooOpa3ue OpraHMYeCKOro MUpay,
«IBOIOLUS KUBOU MPUPOBD», «IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus ydeOHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE — OBIJICHHE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3T 3HAHUS JJI1 TPAMOTHBIX JICHCTBUN B
OTHOIIIEHUU OOBEKTOB KMBOU MPUPOJIBI M PEIICHUS PA3TUUHBIX KU3HEHHBIX MPOOJIEM.

JlocTxkeHne 1enu u3ydeHus ydeOHoro mpenmera «buomorus» Ha 06a30BOM YpOBHE
obecrieunBaeTcs peleHrneM CIeIyIOMUX 3a1au:

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMbl 3HAHUW O OMOJOTUYECKUX TEOPHSIX, YUEHUSX,
3aKOHAaX, 3aKOHOMEPHOCTAX, TUIOTE3aX, MpaBWiaX, CIYXKalluX OCHOBOW s (opMupoBaHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KApTUHE MHUpa, O METOAaX HAy4yHOTO MO3HAHUf,
CTPOEHUH, MHOTOOOpa3HMH U OCOOCHHOCTSX MKHBBIX CHCTEM pPAa3HOTO YPOBHS OpraHU3allNU,
BBIJIAIONTUXCSI OTKPBITUAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

dbopmupoBaHre y OOYyYarOUMXCsl MO3HABATEIbHBIX, MHTEIUICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B Mpolecce aHanu3a JaHHBIX O MyTsIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJEN U MOJIX0/I0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aluu;

CTaHOBJIEHHE Yy OOydaromuxcsi oOumel KyabTyphl, (YHKIMOHAJIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH M OIEHWBATH SIBIICHUS OKPYXKAIOIIETO0 MUpa KUBOW MPUPOJBI Ha
OCHOBaHWU 3HAHUU U OMBITA, MOTYYCHHBIX PU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHUe Yy OOYYArOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYCHHE OMOIOTHYECKUX
3HAHWN B MPAKTHYECKOW JEATETHPHOCTH 4YEIOBEKAa, PAa3BUTHU COBPEMEHHBIX MEIUITMHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCTIIUTaHHE YOEXKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIOBEKOM >XHBOW MPHUPOJIBI,
HEO00XO0IUMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOICHHS STHUECKUX HOPM MPHU MPOBEICHUU
OMOJIOTMYECKUX UCCIIEIOBAaHUM;



OCO3HAHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHWM JUJIsl TOBBIIICHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYpPBI, U1l POPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;

NPUMEHEHHE TPHOOPETEHHBIX 3HAHUI M YMEHUH B TOBCEJIHEBHOW JKMU3HU JUIS OLECHKH
MOCNEACTBUIM CBOEH NEATeNbHOCTH IO OTHOIICHUIO K OKpYXaroled cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHUE U COOJIOIEHUE Mep TPODHUIAKTHKY 3a001eBaHU.

MECTO YYEBHOI'O IIPEJMETA «buojgorus» B YHEBHOM IIJIAHE

B cucreme cpennero obmiero oopasoBanus «buonorusy, nsydaemast Ha 6a30BOM ypOBHE,
SIBJIICTCSL 00S3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOSIIMM B COCTaB IPEIMETHOW 00jacTh
«EcTecTBEHHO - HAYYHBIC TIPEIMETHD».

Jlnst u3ydenust OMosioruy Ha 0a30BOM YPOBHE CPEIHETO OOIIero 00pa3oBaHUsS OTBOJIUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 yac B Henento).

COJIEPKAHUE OBYYEHUSA

10 KJIACC

Tema 1. Buosiorus kak Hayka.

buonorust xak Hayka. CBsi3b OHMOJOTHMU C OOLIECTBEHHBIMH, TEXHUYECKHUMH H IPYTUMU
€CTCCTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOH, ICTETUKONM W mpaBoM. Ponb Ouonoruu B
(OopMHUPOBAHNUY COBPEMEHHOM Hay4yHOU KapTuHBI Mupa. CucremMa OMOJI0rH4ecKUX HayK.

MeTtop1 TO3HAHUS KUBOM NpUPObI (HAOII0IeHIE, SIKCIIEPUMEHT, ONTUCaHUEe, U3MEPEHHE,
KJ1accu(UKalus, MOJICTUPOBaHHE, CTATUCTUYECKass 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

[Toptpetsr: Y. dapsun, I'. Mennens, H. K. Konpsuos, Ix. Yorcon u @. Kpuk.

Tabmu1el U cxeMbl: «MeTOo bl TO3HAHUS KUBOW TPUPOIBI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[Tpaktueckass padora Ne 1. «lcmonbp3oBaHUE pa3iIMYHBIX METOAOB IPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. /KuBble cuCTEeMBbI M NX OPraHU3AIHA.

JXKusele cucrembl (6MOCHCTEMBI) Kak MpeaMeT H3ydeHus Ouonoruu. OTIMuYUe >KUBBIX
CHUCTEM OT HEOPTAHUYECKOU IPUPOJIBI.

CgoiicTBa OuocucTeM H HUX pa3HooOpa3ue. YPOBHU OpraHu3alui  OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KIJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYEeCKH), OMoChepHBI.

JdemoHcTpaumuu:

Tabmuupel u cxembl: «OCHOBHBIE TMPHU3HAKU KU3HW», «YPOBHU OpPraHU3alUU >KMBOU
PUPOIBI.

Ob6opynosanue: moaens Monekynbl JJHK.

Tema 3. XMMHYECKHI COCTAB M CTPOCHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKHU. XHUMUYECKUE BJIEMEHTBHI: MAaKpOSJIEMEHTHI,
MUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHBIE BEILIECTBA.

@yHKIMM BOJABl U MUHEpPAJIbHBIX BEIIECTB B KieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.



benku. CoctaB u crpoeHue 0€IKOB. AMHUHOKHCIOTH — MOHOMEpPHI OenkoB. HezameHumbIe
U 3aMEHHUMbIC AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJIEKYNbl (TIepBUYHAsl, BTOPUYHAs, TPETUYHAs U YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoMcTBa 0enKOB. buonornyeckue GpyHKIMU OCIIKOB.

®epmeHThl — OHojoruyeckue karaiausaropbl. CTpoeHue (epMeHTa: aKTUBHBIM LIEHT,
cyocrparHas  cnenuduuHocts. Kodepmentsl. Butamuubel.  Omimuust  (EepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpoB.

VYraeBopl: MOHOCaXapusl (II0K03a, pubo3a 1 Je30Kcupubdo03a), 1ucaxapusl (caxaposa,
JAKTO3a) W IoJucaxapuabl (Kpaxmall, TIJIMKOIeH, LeJuloa03a). buonornueckue ¢yHkuuu
YTJIEBOJOB.

Jlumuasl:  TpUraMuepunsl, Qochonunuael, crepouasl. [uapodmibHO-THAPOGHOOHBIE
cBoiicTBa. buonornueckue QpyHkuuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OENKOB U JIMIHMIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxnennossie kucnorsl: JIHK n PHK. Hykieornasl — MOHOMEpPBI HYKJIIEMHOBBIX KHCIIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne m ¢ynxuuum PHK. Bunet PHK. AT®: ctpoenue u
GbyHKIHH.

[MuTonoruss — Hayka o kierke. KilerouHas Teopusi — npuMep B3aUMOACHCTBUS UAEH U
(GakTOB B HAYy4YHOM NO3HAHUHU. MeTO bl U3yUEHUSI KIIETKH.

Knerka kak nenoctHas xuBast cucrema. OOmye Mpu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
memOpaHna, mosiekyibl JIHK kak reneTnueckuil anmnapat, CuCTeMa CUHTe3a Oelka.

Tumbl KJIETOK: »JyKapHOTHYecKass M mIpokapuoTuyeckas. OCOOEHHOCTH CTpPOEHHUs
npokapuoTuyeckoil kiuetku. Knerounas crenka 6akrepuil. CTpoeHre 3yKapuOTHUECKON KIIETKU.
OcHOBHBIE OTINYUS PACTUTEIBHOMN, )KUBOTHOM U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIHH.
[InasmaTtuueckas MemOpaHa, e€ cBoiWcTBa M (QyHkuuu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpanubie opranouabl kietku: JIIC, anmapar ["onbmxu, mm3ocomsl. [lomyaBroHOMHBIE
OpraHouAbl KJIETKH: MHUTOXOHJPHUH, IUIACTUIbL. IIpoucxoxkaeHMe MHUTOXOHAPUN U IUIACTHL.
Buas! nnactun. HememOpaHHbIE OpraHOM bl KJIETKH: pUOOCOMBI, KJIETOUHBIN LIEHTp, IEHTPHOIIH,
PECHUYKH, KTYyTUKU. DyHKINN OpraHOUAOB KIETKU. BKitoueHus.

Anpo — perynsaTopHslil neHTp ki1eTku. CTpoeHue aapa: saepHas o0oj0uKa, KaproIruiasma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIIECTB B KIIETKE.

JleMoHCTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

[uarpammsl:  «PacmpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLEN.

Tabmumpl u cxemsl: «llepuoamdeckass TabmuIla XUMHUYECKHX JJIEMEHTOB», «CTpoeHHE
MOJIEKYJIBI BOJbD», «buocunres 6enka», «CTpoeHne Moiekyisl O6enka», «CtpoeHue pepmeHTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHUECKON
KieTkn», «CTpoeHne XUBOTHOM KIETKW», «CTpOeHue pacTUTENbHOW KieTKW», «CTpoeHue
MIPOKAPUOTHYECKON KIIETKN», «CTPOCHHE s/Ipa KIETKH», «Y TIeBOABY, «JIMnuasn.

OOGopynoBaHHe: CBETOBOW MHKPOCKOI, OOOpYyJAOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
U3MEpPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, )KUBOTHBIX M OaKTEpUATbHBIX
KJIETOK.

JlaGopaTopHble U NpakTH4YecKre padoThbi:



JlaGopatopnast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (pepMEeHTOB (Ha
pUMepe aMIJIA3bl WIIA KaTamas3bl)y.

Jlaboparopuass pabora Ne 2. «M3ydeHWe CTPOCHHS KJIETOK PACTCHUMU, KHUBOTHBIX U
OaxTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U X OMUCAHHE.

Tema 4. ' KuznenessTeJLHOCTDL KJIECTKH.

OOMeH BemiecTB, WIM METa0oMu3M. ACCUMWIISAIUS  (TUIACTUYECKHA OOMEH) U
JUCCUMUJIISALINS (SHEPreTUUeCKUil 0OMEH) — JIBE€ CTOPOHBI €IMHOIO Mpolecca Mmetadbonusma. Posb
3aKOHOB COXPAaHEHUs BEUIECTB U YHEPTUU B IOHUMaHUU MeTadoIn3Ma.

Tunbel oOMena BemiecTB: aBTOTpOdHBIN U rereporpodHsbid. Pons pepmeHTOB B 00MEeHE
BEILECTB U MPEBPAIICHUH SHEPTUU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el ¢dorocuHTe3a. Peakmmm (oTocuHTE3A.
DddexkTuBHOCTL (hoTOCHHTE3a. 3HAUYCHUE (POTOCHHTE3A JJIs )KU3HU Ha 3emute. BimsiHue ycmoBuid
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUI.

XeMocHHTe3. XEMOCHHTE3UPYIOIIUe OaKTepuu. 3HAUYCHWE XEMOCHHTE3a JUIS KU3HU Ha
3emuite.

OHepretuyeckuii oOMeH B  KieTke. PaciiersieHne  BEIIECTB, BBIACICHUE U
AKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl s3HepreTudeckoro oomena. ['nukonus. bpoxkenue u
ero Buabl. KucimopoaHoe OKHCIEHHE, WIM KJIETOYHOE JbixaHue. OKHUCIUTEIbHOE
dochopmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO OOMEHa.

Peakiun marpuuyHoro cuHTe3a. [enermueckas wuHpopmamus u JHK. Peamuzamus
TeHeTUYEeCKON HH(popMalKu B KieTke. ['eHeTHuYecKuit KoJ U ero CBOMCTBa. TpaHCKpUILIUS —
matpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Jrtansl TpaHcasuuu. Konuposanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTe3e Oerka.

Heknerounsie ¢opmbl ku3HM — BUpychl. HWcropus oTkpeiTus BupycoB (. U.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKJIa BUpYcoB. baktepuodaru. bonesnu
pacTeHuid, >KMBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIC BUpYycaMu. Bupyc nMMmyHoaedunTa 4emoBeKa

(BUY) — Bozoymurens CIIM[la. OOpatHas TpaHCKpUIIUsA, peBepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHHIA.
JleMoHCTpanum:

IToptpetsr: H. K. Konbuos, /1. . Usanosckui, K. A. Tumupszes.

Tabmuupt u  cxembl: «Tunel  nutanus», «Metabonuzm»,  «MUTOXOHAPHUIY,
«OHepreTrueckuii 0oOMen», «Xmnopormnacty, «Dotocunres», «Ctpoenue [JHK», «Ctpoenue u
dbyHkMOHUpoBaHue reHa», «CuHre3 Oemka», «l['eHermueckuid  konm», «Bupyce»,
«bakrepuodarn», «Ctpoenne u ku3HeHHBId 1wk Bupyca CIIW[a, Oaxrepuodaray,
«Permmukanus JJTHK».

Ob6opynoBanue: monenu-anmuukanuu «Y apoenue JJHK u tpanckpunmmsy, «buocunres
Oenka», «CTpoeHue KIeTKn», Mojienb cTpykTypsl JJHK.

Tema 5. PazMHOKeHHe M HHAMBUHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounslii 1uki, wiM KU3HEHHBIM WK kieTtku. MuHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHTepdasze. Permmukarnus — peakmus marpuunoro cunteza JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. J[UTUIOMAHBIA M TaIIOMIHBIA XPOMOCOMHBIE
Habopbl. XpomaTtuapl. [luTomornueckre OCHOBBI Pa3MHOKEHUS M WHIWBHIYAIHHOTO Pa3BUTHS
OpraHu3MOB.

Henenne xnetkn — muto3. Cramuum mwurosa. Ilponeccel, mpoucxonsiyue Ha pa3HBIX
CTaJusIX MUTO3a. BHOJIOrMYECKUI CMBICT MUTO3A.

[Iporpammupyemasi TuOenpb KJIETKH — aromnTo3.



@opMBl  pa3MHOXKEHMsI OpPraHW3MoOB: Oecrosioe U MoyioBoe. Buapl  Oecnonoro
pPasMHOXKEHUS: JeNICHHE HAJBOE, MOYKOBAHUE OIHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHuE,
BEreTaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €0 3HAUYEHUE JUIS
CEJIEKLIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTJIMYUS OT OECIIONOrO.

Meiio3. Craguu meiosza. [lporeccsl, mpoucxonsmiue Ha craausx meiosza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. brosgornyeckuii CMbICI M 3HaYEHUE MEH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losioBBIE Kenesbl:
CEMEHHHUKHU M sSM4HUKH. OOpa3oBaHUE W Pa3BUTHE IOJOBBIX KIETOK — ramer (CHepMaTo30H,
AWLEKIeTKa) — crepmaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTpPOCHHs SAUIEKIETOK H
cnepmaro3onioB. Omionorsopenue. [laprenorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX KHBOTHBIX: JIpOOJIEHHE, TacTpyssaius,
opranorenes. IloctamMOpuonanpHOe pa3BuTHE. THIIBI TOCTIMOPUOHAIHLHOTO Pa3BUTHS: IPIMOE,
HenpsiMoe (JTMYMHOYHOE). BriusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIIOCOOHBIE
BBI3bIBATH BPOXKJAEHHBIE YPOICTBA.

Poct u pa3zButne pacteHuil. OHTOreHe3 BETKOBOIO PAaCTEHHUs: CTPOCHHE CEMEHU, CTaAUN
pa3BUTHSL.

JdemoHcTpaumMu:

Tabmuiel u cxeMbl: «@OpMBI pa3MHOXKEHHUS OPTaHU3MOBY, «/[BOHHOE OMIIONOTBOpEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOEe pa3MHOXEHUE pacTeHHil», «JleneHne KIeTKu
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHue XpoMOCOMbI», «KIIeTOUHBIA UKD,
«Penmukanus IHK», «Muto3», «Meinosy», «IIpsamoe u Henpsmoe pasBUTHE», «l'ameToreHes y
MJIEKOMUTAIOIINX U YeJI0BeKa», «OCHOBHBIE CTAIUN OHTOIE€HE3A.

O6opynoBaHue: MHKPOCKOI, MuUKporpenaparsl «CrepMaTo30UIbl MIEKOMUTAIOIIETOY,
«SlinexiieTka MIEKONUTAarIero», «KapuokuHe3 B KIETKaX KOpEIIKa JIyKa», MAarHUTHas
Mojienb-anmiaukanus «/lenenne knetkny», monens JJHK, Monens meTadaznoit XpoMOCOMBI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 3. «HabnmroeHre MUTO3a B KJIETKAaX KOHYMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTax».

JlaGopatopnast pabota Ne 4. «/3ydyeHuwe CTpPOEHHsI TOJIOBBIX KIJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HacsieqcTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. Mcropusi pa3BuThs TeHETHMKH. Poib UHUTOIOTMM U
HSMOpHOJIOTHN B CTAHOBJICHUU F€HETHKHU. BKilag pocCHCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
TreHeTUKU. MeToabl TeHEeTHUKH (TMOpUAO0NIOrMYecKUi, LUTOTeHETHYECKUH, MOJEKYISPHO-
reHeTuueckuii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKasi CMUMBOJIMKA, UCTIOIb3yeMas B
CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HAacJelOBaHUS  NPU3HAKOB, ycTaHOBiIeHHble [.  MeHaenem.
MoHorubpuaHoe ckpeluBaHue. 3aKoH eInHO-00pa3us ruOpuI0B repBoro nokosieHus. [Ipasuio
JOMMHHMPOBaHMs. 3aKOH pacIlEIUIeHHs Ipu3HakoB. ['mmnore3a uyucroTel raMer. llomHoe u
HEMNOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemmuBaHME. 3aKOH  HE3aBUCHMOrO  HAcCJElIOBaHUS  MPU3HAKOB.
LluToreHeTHUeCKUEe OCHOBBI JUTHOPHUIHOTO CKpEIIUBaHMs. AHAIM3UPYIOIIEEe CKpEIUBaHHE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS ISl OTIPE/IeTICHUs] TEHOTHUIIA OCOOH.



CueruieHHOe HacienoBaHue mnpu3HakoB. Pabora T. Moprana mno cHemieHHOMY
Hacje10BaHuI0 TeHoB. HapylieHue clernienusi TeHOB B pe3yibTaTe KPOCCUHTOBEpA.

XpoMOCOMHast TEOpHS HACIEACTBEHHOCTH. [ eHeTHUeCKre KapThl.

I'eneruka mosia. XpoMOCOMHOE OIpEEIeHUE oda. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
['omorameTHble W reTeporameTHbie OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CIEIJICHHBIX C
IIOJIOM.

N3menunBoCTh. BUIbl ”3MEHUHMBOCTU: HEHACIIEICTBEHHAS U HAcCJeACTBeHHAas. Poib cpebl
B HEHACIEJCTBEHHONW HW3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(PUKAIMOHHON H3MEHUYHBOCTH.
Bapuanuonsslii psinx u BapuanMoHHas kpuBad. Hopma peakuuu npusHaka. KoauuecTBeHHbIE U
KaueCTBEHHBIC MIPU3HAKU M UX HOpMa peakuuu. CBoHCTBAa MOIUPUKANIMOHHONW N3MEHYHUBOCTH.

Hacnencreennasi, WM reHOTUIINYECKAsl, M3MEHYMBOCTh. KOMOMHATHBHAS M3MEHUYHMBOCTD.
Meiio3 W T1OJOBOM TPOIECC — OCHOBA KOMOWHATHBHOW W3MEHUMBOCTH. MyTarmoHHas
U3MeHYMBOCTh. Kiaccudukaius MyTanuii: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIC. YacTroTa u
MPUYMHBI MyTarii. MyTtareHHbie GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHOM
n3menunBocty H. . BaBumoga.

BuesinepHast HacIeACTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka uyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJbl T€HETHMKH YEJIOBEKA:
TE€HEATOTUYECKUN, OJIM3HEIOBbIM, UUTOTCHETHYECKUN, OMOXMMUYECKUNU, MOJIEKYISIPHO-
reHetudyeckuii. CoBpeMEHHOE OIpe/eNICHUEe TEeHOTHUIIA: TIOJHOTCHOMHOE CEKBEHHPOBAHMUE,
TEHOTHIIMPOBaHKE, B TOM 4ucie ¢ nomompio IT[[P-anamm3a. HacnencrBenHbie 3a00s1eBaHUs
YelloBeKa: TIeHHble OoJyie3HH, OOJIE3HM C  HACJICJACTBEHHOM  IPEApacIioNoKEHHOCTHIO,
XpoMocoMHBIe Ooisie3Hu. ComaTtudeckue © TreHepaTuBHbie MyTaluu. CTBOJOBBIC KIIETKH.
[TpuHIHMITEI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPODUIAKTUKA U JICUCHUS TCHETHUCCKUX
Oone3nell. MeauKo-reHEeTHUeCKOe KOHCYIbTUPOBAaHME. 3HAYCHHE MEAMIIMHCKOM T€HETUKH B
MPEAOTBPAICHUH U JICUCHUH T'€HETHICCKUX 3a00JICBaHHUI YeIOBEKaA.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBuios.

Tabmuiel 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHKUE M €r0 IUTOTEHETHYECKasi OCHOBAY,
«3aKOH pacHICTUICHHS M €ro I[UTOT€HEeTUYECKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«/lurnbpunnoe ckpemuBanue», «lluTonorndeckue OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS,
«Merno3», «B3anmMonencTBue ajlieNIbHbIX I'€HOBY, «I €HeTnuecKkue KapThl paCTEHUMN, )KUBOTHBIX
u 4yenoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJOMY,
«Kapuotunsl demoBeKa W JKUBOTHBIX», «Buasl wu3MeHumBocTH», «MoaudukanmoHHas
U3MEeHYHBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTHKa Tpynmn KpoBu», «MyTarmoHHas
H3MEHYHUBOCTE.

O6opynoBanue: Monaenu-anmiaukanun «MoHoruOpuaHOe CcKpemmBaHue», «HemomHoe
TOMUHUpOBaHUeY, «Jlurnbpumnoe ckpemuBanuey, «llepekpéct XpomMocoM», MHUKPOCKON U
Mukpornpenapat «J/{po3oduna» (Hopma, myrauuu GopMbl KPhUILEB U OKpPAacKu Telna), repbapuil
«I"opox moceBHOW».

JlabopaTopHbIe U NIpaKkTHYeCKHe padoThI:

JlaGopaTtopnast pabota Ne 5. «3ydeHue pe3yabTaToB MOHOTUOPUIHOTO U JTUTHOPUTHOTO
CKpeIIMBaHUsl Y APO30(HIIBI Ha TOTOBBIX MUKPOIIpETapaTaxy.

JlaboparopHas padota Ne 6. «M3yuenre Moau(PUKAITMOHHON U3MEHUYUBOCTH, TOCTPOCHUE
BApUALIMOHHOTO Psi/1a ¥ BAPUALIUOHHON KPUBOM».



JlaGopatopnass pabora Ne 7. «AwHanum3 wMyranmid y JApo30duiIbl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTuaeckas padota Ne 2. «CocTaBieHUe U aHAIH3 POJAOCITOBHBIX YEIIOBEKaY.

Tema 7. Cesiekuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi KaKk HayKa U MpOIECcC. 3apOoXKICHUE CEJIEKIUHU U ToMecTukamus. Yuyenue H. M.
BaBmiioBa 0 I[EHTpax NPOUCXOXKIEHUS M MHOT000pas3wsl KYIbTYPHBIX pacTeHuid. LleHTpsl
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IITaMM.

CoBpeMeHHbIE METOJbI CeleKIUU. MaccoBblii U WHIAMBUAYAIbHBI OTOOPHI B CENEKLUU
pacteHuil u kuBOTHBIX. OlleHKa 3KCTepbepa. bIu3KopoIcTBEHHOE CKpeluBaHue — MHOPUIAMHT.
Uucras nuHus. CkpenmBaHWe YWCTBIX JMHWNA. [erepo3wc, wnum TUOpHIHAs CHIIA.
HeponctBenHoe ckpemmBanue — ayrOpumuHr. OtmanéHHas ruOpugusanus W e€ YCHeXH.
HcKkyccTBeHHBIM MyTareHe3 W IOJIy4YeHUE MOIUIUIONIOB. JIOCTMKEHUS CENeKLMHM pPACTEHH,
JKUBOTHBIX U MUKPOOPTIaHU3MOB.

buorexHonoruss kak oTpacib NpPOU3BOJACTBA. ['e€HHAs HWHXKEHEpHUs. ITalbl CO3JaHUs
pexomOunantHoil JIHK u Tpancrennsix opranunsmoB. Kiierounas wunxenepus. Knetounsle
KyJIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHui. KiloHnpoBaHue BBICOKONPOAYKTHBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHME M JTudeckue mnpobiembl. MO -
FeHETUYECKU MOAN(PUIIUPOBAHHBIC OPTAHU3MBI.

JemoHcTpanuu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmuiel u cxembl: kapta «LIeHTpbl MPOMCXOXKIEHUS M MHOT000pasusi KyJIbTYpPHBIX
pacrenuii», «llopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuam3anmus», «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounele KylnbTypbl U KIOHUpOBaHUE», «KOHCTpyupoBaHHE U TEPEHOC
TE€HOB, XPOMOCOM).

OO6opynoBaHue: MYJSKU TUIOAOB W KOPHEIUIOAOB JUKHUX (OPM U KYJbTYPHBIX COPTOB
pacrenui, repOapuit «CenbCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTIDKEHHUS CENEKIUU PACTEHUH U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TIEMEHHYIO (epMy, COPTOUCIBITATENHHBIM y4acTOK, B TEIUTMYHOE
X035ICTBO, 1a00paTOPUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBoJIIOLIMOHHAS 0MOJIOTHSI.

[TpennochbuIKu BO3HUKHOBEHHUS JBOJIOIMOHHON TEOpPUHU. DBOIIOLMOHHAS TEOpHS U €&
MeCTO B OMOJIOTHU. BiusiH1E SBONIOIIMOHHONM TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBHUIETENBCTBA DBOJIOIMH. IlaJeoHTONOrHYecKre: TOCIIEN0BATENHHOCTE IOSIBJICHUS
BHJIOB B ITAJICOHTOJIOTHYECKOM JICTOIMCH, IepeXoaHble GopMbl. broreorpadudeckue: cxoacTBo
U paznuune GayH u Grop MaTEPUKOB U OCTPOBOB.

DOMOPHOIOTHYECKHE: CXOJCTBA U Pa3ivyuus SMOPHOHOB Pa3HBIX BUIOB IMO3BOHOYHBIX.
CpaBHI/ITeJ'H)HO-aHaTOMI/I'—IeCKI/IeI TOMOJIOTUYHBIC, aHaJIOTNYHBIC, pYJII/IMeHTapHI)Ie OpFaHBI,
aTaBU3MBI. MOJ'IeKy.]'IHpHO-6I/IOXI/IMI/I'-IGCKI/IeZ CXOACTBO MCXAHU3MOB HACJIICACTBCHHOCTH WU
OCHOBHBIX METa0OIMUYECKUX IMyTEeH Y BCEX OPraHU3MOB.

OpomrormonHas teopus Y. JlapBuHa. [IpeAmnochUikM BO3HUKHOBEHHS JIapBHHU3MA.
JBukyiye Ccuwibl ABOMIOLMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpHU



OTrPaHUYEHHOCTH PECYpCOB, HEONpelenéHHas HW3MEHYMBOCTb, OOppOa 3a CyIIECTBOBAHHUE,
€CTECTBEHHBIN 0TOODP).

Cunrernueckas teopus 3Bosonuu (CTO) u e€ 0oCHOBHBIE TIOJI0KEHUS.

Muxkpossoronus. [lomynsanus kak eIMHULA BUAA U SBOJIIOLIUY.

JBmwxyume cuiibl ((hakTopbl) 3BOJIIOLUM BUAOB B NpHpoJe. MyTallMOHHBIM mpouecc U
KOMOWHATHBHAsE HM3MEHYMBOCTh. [lomynsiuonHble BONHBI W Jpeid reHoB. M3omsuus u
MUT ALy

EcrectBeHHbIif 0TOOp — Hampaistomuil ¢aktop 3Bosmonuu. PopMbl €CTeCTBEHHOIO
otbopa.

[Tprucnoco0aeHHOCTh OPraHU3MOB KaK pe3ysbTaT dBoJtoiun. [Ipumepsl npucnocoOieHnit
y Opranu3mMoB. ApoMop(h 036l U UANO0-3TATITAIHH.

Bun u Bunoo6pazoBanue. Kputepuu Buma. OcHoBHble (DOpMBI BUA00OPa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.

MakposBomrorusi. PopMbl 3BOMIOLUU: (puieTUYEeCKas, AWBEPreHTHAs, KOHBEPTEHTHAs,
napajuienapHasi. HeoOpaTuMocTh 3BOMTIOIMH.

[IpoucxoxaeHue  OT  HECNEUHUATU3UPOBAHHBIX  IPEIKOB. [Iporpeccupytormias
crienuanu3anus. AJanTuBHAs paJaualus.
JdemoHcTpaumuu:

[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBepuos.

Tabmuubl u cxembl: «Pa3BuTue OpraHudeckoro mupa Ha 3emie», «3apojbliln
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «Dopmbel OOppOBI 3a  CyIIECTBOBAHHUEY,
«EcrecTBenHblii  0TOOp», «MHOrooOpasue copToB pacTteHuity, «MHOroodpasue mopos
KUBOTHBIXY, «[Tonynsauumny, «MyTanuoHHas U3MEHYUBOCTbY, «ApomMopdo3bI»,
«Mnnoanantanuumny», «OO0mas nereHepauus», «JBHxyliue cuiibl 3BodonuM», «Kapra-cxema
mapmipyra myremectsus Y. Jlapsuna», «boppba 3a cymectBoBaHue», «lIpucmoco6ieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe Bunoo0OpazoBaHue», « IKOJIOTUIECKOE BUI00OPAa30BAHUEY.

Ob6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3JINYHBIMU TUIIAMH OKPackH, HabOp MJI0A0B U
ceMsiH, KoJutekuus «[Ipumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJieNlb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOEeHHE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpapuyeckas kapra Mupa, Kouiekuus «@PoOpMbl COXPaHHOCTH MCKOIAaEMBbIX
JKUBOTHBIX M pacTeHUi», Moaenb ammmmkanusa «llepekpéct XxpomMocom», BIIaKHBIE Ipenaparbl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MHUKporpenapar «/Ipozodunay (HOpMa,
MyTaluuu (OpMbI KPbUIbEB U OKPACKH TEJA).

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCTIOCOOJIEHHOCTH OpraHu3Ma Hu €
OTHOCHUTEIJIbHOTO XapaKkTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE KU3HU Ha 3emiie.

JloHayuHbIE TIPECTaBICHUS O 3apOXKACHUU KM3HU. HaydHble rumore3bl BOSHUKHOBEHHS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHchepMus. XUMHUYecKas IBOJIONUS. AOHOTeHHBIH CHHTE3
OpraHMYECKHUX  BEIIeCTB M3  HEOPraHWYeCKHX. OKCIEPUMEHTAIBbHOE  MOJATBEPXKJIECHUE
XUMUYECKOW 3BoJronny. HavdanbHable 3Tanbl Ononorudeckoit sBomtonuu. ['unoreza PHK-mupa.
dopmupoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HHUKHOBEHHUE NMPOTOKIETKHU. [lepBble KIETKH U UX
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.



Pazsutne xu3Hum Ha 3emsie 1o Hpam M nepuodam. Karapxed. Apxeickas u
npoTtepo3oiickas 3pel. llameo3oiickas spa U e€ mNEepHOABl: KEMOPHICKHH, OpPIOBUKCKHIA,
CUJIypUHCKUH, I€BOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3so3olickas 3pa 1 €€ epruojibl: TPUACOBbIN, IOPCKUA, MEJIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepuo/ibl: ajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa M IeoJIOTMYECKUX IpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUHU
pPacCTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud u KUBOTHBIX. [losBieHwme,
pacuBeT U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OoTpa)keHue 3BOOLUU. OCHOBHBIE CHCTEMAaTUYECKHE
TPYIIIIBI OPTraHU3MOB.

OBoironusl yelnoBeka. AHTpoOmojoruss Kak Hayka. Pa3BuTue npeacTaBI€HUH O
MIPOUCXO0KICHUH YesloBeKa. MeTo bl u3ydeHus: antponorenes3a. CxoAcTBa U pa3anyus YelIoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHUE YEIIOBEKA.

Jsuwxymme cunbl  (pakTopel) aHTpomorenesa. HacnencTBeHHass HW3MEHUHMBOCTh U
ecTecTBEHHBIN 0TOOp. OOIIecTBEHHBIN 00pa3 KU3HH, H3TOTOBJICHUE OPYIUI TPy, MBIILICHHE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAIONUTEKH, UEIOBEK yMeElblil,
Yenosek mnpsmoxoasamuii, YemoBek HeaHaepTranbckui, YenoBek pasymsblid. Haxonku
HCKOITAaeMBIX OCTAaTKOB, BPEMs CYIECTBOBAHHS, 00JACTh paclpOCTpaHEHUs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BPOIEOHaHAas (eBpa3uiickas), HEerpo-
aBcTpajionsiHas  (dKBaTOpuaiabHAasg), MOHTOJOUIHAs  (a3uaTCKO-aMepuKaHckas). YUepTsl
IPUCTIOCOOJIEHHOCTH TMPEJCTAaBUTENEH YENOBEYECKMX pac K YCIOBUSAM CYIECTBOBaHUS.
EnuncTBO uenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: @. Penu, JI. ITactep, A. W. Onapun, C. Munep, I'. FOpu, Y. /lapBuH.

Tabmuupl u cxembl: «Bo3uukHoBeHHe CONMHEYHON cUCTEMBI», «Pa3BUTHE OpraHUYecKoro
mupay», «PactutenbHas kinetka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHasl cucTeMa OpraHu4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YyeJloBeKa U 4YelIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJIEOHTOJOTUYECKHX HAXOJI0K
MPEKOB COBPEMEHHOIO 4YeNoBeKa», «J/IpeBHeimme moam», «J/IpeBHue moan», «llepsbie
COBPEMEHHBIE JII0IN», «UelIoBeUeCKHne pach».

Ob6opynoBanue: wmynsiku «[IpoucxoxaeHne denoBeka» (OIOCTHI  aBCTPAJIONUTEKA,
MUATEKAHTPOIa, HeaHAepTaablla, KPOMAHBOHIIA), CJICTKH WM W300paKeHHUS] KAMEHHBIX OpYyIui
MEepBOOBITHOTO YeJIOBEeKa (KaMHHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiauia,
KoJuIeKIUs «DOpMbI COXPaHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTEHHI.

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

[Tpaktuueckas padora Ne 1. «/3ydeHne ucKomaeMbIX OCTaTKOB PACTCHHI M KUBOTHBIX B
KOJUTEKIIHSX .

DKCKypcusi «IBOJIIOIUS OPraHMYECKOro MHpa Ha 3emie» (B €CTeCTBEHHO-HAyUYHBIN WU
KpaeBeAUECKU My3€eil).

Tema 3. Opranusmbl U OKpY Kalolas cpeaa.

Okojorusi Kak Hayka. 3afadyd M pa3fesbl dKOJOrMH. MeToAbl SKOJIOTHYEeCKHX
UCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOT'O UEJIOBEKA.

Cpenpl  oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MYIIHAs, IMOYBEHHas,
BHYTPHOPTaHU3MEHHAsI.



Oxonorunueckue (akropsl. Kmaccudukamus skomorndeckux (akTOpOB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. JleiCTBUE SKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AOuotnueckue  (QaKTOpel:  CBET, TEMIIEpPAaTypa, BIAKHOCTh. DOTOMEPUOAU3M.
[TpucnocoOnenust OpraHu3MoB K AeHCTBHIO a0uOoTHUYECKUX (akTopoB. bronornueckre puTMbl.

buotnueckue  Qaxtopel. Buumbl OMOTHYECKMX  B3aUMOJICHCTBUIH:  KOHKYpPEHLHS,
XHUIIHUYECTBO, CUMOM03 1 ero ¢opmel. [lapasutusm, kooneparus, MyTyalin3M, KOMMEHCAIN3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAIN3M, HEHUTpanu3M. 3HaueHHEe OHUOTHYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOJAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU mnomyisinuu. (OCHOBHBIE MOKAa3aTeNH TOMYJSINU:
YHUCICHHOCTh, IUIOTHOCTb, POXAA€MOCTh, CMEPTHOCTb, NPHUPOCT, Murpanus. JuHamuka
YHUCICHHOCTH TOMYJISIIAU U €€ PETYIISIIHA.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynse, 3. ['ekkens.

Tabmuupl u cxemsl: kapta «l[Ipupoausie 30ub1 3emuny, «Cpensl 00UTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsanuny, «3aKOHOMEPHOCTH pPOCTa YHUCICHHOCTH IOMYJISLUN
uHpy30pun-Tyhenbkny», «llumessie nemm».

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Jlaboparopuas padota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHUI U3 PAa3HBIX MECT
oOUTaAHUSY.

JlaboparopHas pabota Ne 4. «BrnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYyCa.

[TpakTuueckas padota Ne 2. «[Toacuér IIOTHOCTH MOMYNIALUNA Pa3HBIX BUAOB PACTEHUN».

Tema 4. CooO1ecTBa U IKOJI0THYECKHE CHCTEMbl.

CoobmectBo  opranuzmMoB —  OuomneHo3. CTpykTypsl — OuoleHo3a:  BHJOBaf,
MPOCTPAaHCTBEHHAs, Tpoduueckas (muiieBas). Bunbi-nomunantel. CBs3u B OHOLIEHO3E.

Dkonoruyeckue cucreMbl (dkocuctemsbl). [lonstne 00 3KkocucTeMe W OUOTeOlEHO3E.
OyHKIMOHANBHbIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPrUM B 3KocucTeme. Tpoduueckue (MUIIEBbIE) YPOBHU
skocuctembl. IlumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeNd 3KOCHCTEMBI: OHoMacca,
OPOAYKIMS. DKOJOTHYECKHE MHpaMHJIbl: HPOJYKIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
HKOCUCTEM: YCTOMYUBOCTh, CAMOPETYIIAIHs, pa3BuTre. CyKieccus.

[IpuponHble 3KOCHCTEMBL. OJKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOTO JIEca.

AHTpONOIreHHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOO3KocUCTeMBl. buonoruueckoe u
XO03sICTBEHHOE 3HAUEHHE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

buopasznoobpasue kak (akTop ycTounBocTH dKocucteM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U cTpykrypa Ouocdepsl.
Kupoe BemectBo u ero ¢QyHkuu. OcoOEHHOCTH Ouocdepbl Kak INI0O0ATbHOM 3KOCHUCTEMBI.
Junamuueckoe paBHOBeCHEe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopotsl BemecTB M OHOreOXMMHYECKHE LMKIBI 3JI€MEHTOB (YIriiepoaa, a3oTa).
3oHanbHOCTH OuOCchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiin. AHTpONIOTEHHBIE U3MeHEeHUs B Ouocdepe. [modanbHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocymecTBoBaHue IpUpobl U yenopeuecTBa. CoxpaHeHHe OMOpa3HOOOpa3Hs Kak OCHOBA
ycroifunBoctu Onocepsl. OCHOBa PallMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpCaMH U MX
UCIOJIb30BaHue. JlocTukeHus: OMOIOrUM U OXpaHa MPUPO/IBIL.



JdemoHcTpaumuu:

[Toprpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxemsl: «llumeBsie nenu», «buoreHo3: coctaB u cTpykTypa», «lIpupoaHsie
coobuiectBa», «llemn mnuraHusy, «OKoJoruueckas mnupamuaa», «buocdepa u yenoBex»,
«OKOCHCTEMA IIHMPOKOJUCTBEHHOIO Jeca», «IKOCUCTEMAa XBOMHOro Jjieca», «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOIIOT€HHbIE BO3JIEHCTBUS HA IPUPOLYY,
«BaxHelmme UCTOYHMKU 3arpsi3HEHMS BO3JyXa U I'PYHTOBBIX BOI», «lloyBa — BakHelInas
coctapisoLas ouocheps», «PakTopsl Aerpaganuu nousy, «I[lapHukoBeli 3¢ hexT», «PakTopbl
PalMOaKTUBHOIO 3arpsi3HeHus 6uocdeprl», «O0mas cTpykrypa ouocdeps», «Pacrnpoctpanenue
XKHU3HU B Omocdepe», «O30HOBBIN 3Kkpan Ouocheps», «KpyroBopor yriepona B Ouocheper,
«Kpyrosopor azora B mpupoae».

ObopynoBaHue: MOJIEb-aNIINKALUs «Tunnynsle OMOILIEHO3bD», rep6apuii
«PacturensHble  coobmiecTBa»,  koiuiekuuu — «buomenos», «Bpeaurenu — BakHeHIIMX
CENIbCKOXO3SHCTBEHHBIX ~KYJIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl ¥  KUBOTHBIX,
IIPUHAJIeKALME K pa3HbIM 3KOJIOTMYECKUM IpynaM ogHoro Buaa, KpacHas kaura Poccuiickoin
Denepanun, H300pakeHHsI OXpaHIEMbIX BUI0B PaCTEHUH U KUBOTHBIX.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA TMPOT'PAMMBLI 110 BUOJIOI'MU
HA BA30BOM YPOBHE CPEJJHET'O OBLIIET'O OBPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBnuBarTCs TpeOOBaHUSA K pe3ylbTaTaM OCBOEHUS
00y4aroIyUMUCs MPOrpaMM CpeHero oouiero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B CTPYKTYPC JHUYHOCTHBIX PE3YJIbTATOB OCBOCHHA IPEAMCTA «buomxorusy BbIJICIJICHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYalOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH W CaMOOIPEIECIEHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IIeJCHANpPaBICHHOE pPa3BUTHE BHYTPEHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATULUN pa3BUTHUS
OMOJIOTMYECKOTO0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  yCTAaHOBKaMH, NPHUCYUIUMU  CUCTEME
OMOJIOTUYECKOTO 00pa30BaHUs, HaJMYKWe SKOJOTMUYECKOTO MPaBOCO3HAHUS, CIOCOOHOCTH
CTaBUTHb LCJIN U CTPOUTD )KU3HCHHBIC IJIAHBI.

JImuaOCTHEBIC pE3yiabTaTbl OCBOCHUSA IMMPEAMCETA «bnomorus» JOCTUTAKOTCA B C€IUHCTBC
yueOHOM W BOCTIHUTATENHHON AEATETbHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHHCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMHM, IPUHITHIMHA B
001IecTBe TMpaBWIAMH W HOPMaMH TOBEIECHUS M CIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHUS,
CaMOBOCITMTAaHUA W CaMOpPa3BUTHUSA, Pa3BHUTHUA BHYTpeHHeI\/II mo3nguu JIMYHOCTH, IMAaTpUOTU3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBOXKEHHS, OEpPEeKHOT0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0O U  TPaJUIUsAM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, NpUpoae U OKPYKarolen cpene.

JImuaOCTHEBIE PE3YIbTAaTbl OCBOCHUSA yqe6Horo npeamera «buoorus AOJIDKHBI OTpaXXaTb
TOTOBHOCTh M CIOCOOHOCTH OOYUaIOIIUXCSI PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JUMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpHEHTAlUW, TO3UTHUBHBIX BHYTPEHHUX
yOXIIEHU, COOTBETCTBYIOIIMX TPAJWIMOHHBIM IIEHHOCTAM POCCHUMCKOTO  OOIIECTBa,



pacuiMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOILIECCE PeaTu3allid OCHOBHBIX
HAIpPaBJICHUIN BOCIIUTATENIBHOMN A€ATEIbHOCTH, B TOM YHUCJIE B YACTH:
1) rpa:kIaHCKOro BOCIIMTAHMA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMH  O0yYaromierocss Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOI0 O0OIIECTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IIpaB M OOSA3aHHOCTEH, yBa)kK€HHE 3aKOHA U
IIPABOIIOPSJIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOH JIEATEIBHOCTH MPHU CO3JaHUU YUEOHBIX MPOEKTOB,
peleHnr y4yeOHbIX U TO3HABATENIbHBIX 33/1a4, BBIIOJHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTH  OMNpPEACNSATh COOCTBEHHYIO TMO3HUIMI0 IO OTHOILIEHUIO K SIBJIICHUSM
COBPEMEHHOM KHU3HH U OOBACHSATH €€;

YMEHHE  YYUTHIBAaTh B CBOMX JCHCTBHSX  HEOOXOAMUMOCTH  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIOJEH ¢ pasHbIMU YOEXKACHUAMHU, KYJIbTYPHBIMH LIEHHOCTSIMH U COLIMATIbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIIOJHEHUS Y4€OHBIX,
MO3HABATENIbHBIX M UCCIEIOBATEIbCKUX 33Ja4, YBAXXUTEIHHOTO OTHOLICHUS K MHEHHIO
OTIOHEHTOB MPH O0CYXJACHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COACPIKAHMUS,

TFOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM EATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKON IPpaXKTAHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHHS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepea PoauHO#, ropaoctu 3a cBOM Kpail, CBOIO
Ponuny, cBO# S3bIK U KYJIBTYPY, IPOLIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHME K TNPUPOJHOMY HACIEAMI0 U NaMSATHUKAM IPUPOJBI,
JIocTkeHUsIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUUCKHX YYEHBIX B CTAHOBJIICHHWE M pa3BUTHE
O1oJ0ruM, MOHUMaHUs 3Ha4€HUs1 OMOJIOTUH B IO3HAHUM 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uaenHas yoex1€HHOCTh, TOTOBHOCTB K CIIyXeHHUI0 U 3amuTte OTreyecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HApPO/a;

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CHOCOOHOCTh OLIEHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSIChH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJa/la B IOCTPOEHUE YCTOMUMBOIO OYAYyLIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTEISAM, CO3JaHHIO CEMBUM Ha OCHOBE
OCO3HAHHOTO IPHUHSTHS LIEHHOCTEW CEMEWHOM >KM3HU B COOTBETCTBUU C TPAJWLUSMU HapOJOB
Poccuwn;

4) 3¢TeTUYECKOT0 BOCIIUTAHUS

ACTETUYECKOE OTHOLIEHHWE K MHpY, BKIIIOYasl 3CTETHKY ObITa, HAYYHOTO UM TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOIICHUH;

MOHMMAaHNE YMOLIMOHAILHOTO BO3EUCTBUS KUBOUM MPUPOABI U €€ LIEHHOCTH;

TFOTOBHOCTh K CAaMOBBIPQXEHHIO B pPa3HBIX BHUJAX HCKYCCTBA, CTPEMIIEHHE MPOSIBIATH
KauecTBa TBOPYECKOMN JINUYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAIBLHOIO 0JIAronoJay4usi:



MOHUMaHWE W pealn3aius 30pOBOro U 0€30MacHOro 00pasa KU3HU (30pOBOE MUTAHUE,
COONIOZICHHE TUTUEHUYECKHUX TMPAaBWI M HOPM, COAIAaHCUPOBAHHBIN PEXUM 3aHATHI U OTHABIXA,
perynspHas (QuU3MYECKash AaKTHUBHOCTH), OEPEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOUICHUS K COOCTBEHHOMY (DPU3HMUECKOMY U NICUXHUECKOMY 3]I0POBBIO;

MOHMMAaHWE UEHHOCTU TPaBUJI HWHAMBUIYAJBHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3/JOPOBbIO U KU3HU JTIOJCH;

OCO3HAHHE TOCIEACTBUA M HENPHUATHS BPEIHBIX MPHUBBIYCK (YHMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTB K TPY/Y, OCO3HAHKE IIEHHOCTH MacTepPCTBA, TPYIOTIO0HE;

TOTOBHOCTb K aKTUBHOM JIESATEIHLHOCTH TEXHOJIOTMYECKON U COLMAIbHON HAPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBAaTh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKylo
NESITEIIbHOCTD;

HWHTEpEC K pa3uyHbiM chepam mpodeccHOHATBLHON AESITeTbHOCTH, YMEHHE COBEPINATh
OCO3HAHHBII BEIOOp Oyaymieii mpodeccruu U peaTn30BbIBaTh COOCTBEHHBIC )KU3HCHHBIC IIAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpa30BAaHUIO Ha MPOTSIKEHUH BCen
KU3HU;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKU LIETIECO00pa3HOE OTHOIICHUE K MPUPOIEC KaK MCTOUYHUKY KU3HHU Ha 3emile,
OCHOBE €€ CYIIeCTBOBAHUS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyNIbTYphI: MPHOOPETEHHE OMNbITAa IUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX TOCIEICTBUN JIsl OKPYKAIOLIEH CPe/Ibl;

OCO3HAHUE TJIO0ABHOTO XapaKkTepa KOJIOTHYECKUX MPOOJIeM U MyTeH X PEIICHHUS;

CIIOCOOHOCTH MCMOJB30BaTh MPUOOpPETaeMble PU W3YYEHUH OUMOJIOTUU 3HAHUS U YMEHUS
IpU pElIeHUU MPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHNEM (COOII0IeHUE
MpaBWJI MOBEICHUSI B MPHUPOJIC, HANPABJICHHBIX HA COXPAHEHHE PABHOBECUSI B JKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Onocdepsl);

AKTHUBHOE HEMpUATUE JEUCTBUI, MPUHOCSIIIMX BpPEI OKpYKarolled NPUPOJHON cpere,
YMEHHE MPOTHO3UPOBATH HEOIAroNpUSTHBIE YKOJIOTHMUECKHUE MOCIEACTBUS MPeINPHHUMAEMbIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJU4He Pa3BUTOTO IKOJOTHYECKOTO MBINIJIEHUS, JKOJOTUYECKON KYJIBTYPhI, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOW HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI HMH B
MO3HABATENIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU IESITETBHOCTH IKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW TMPAKTUKH, OCHOBAaHHOTO HA JMAJoOre KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M UNTATEIHCKON KYJIBTYpPhI KaK CPEJICTBA B3aUMOICHCTBHS
MEXIY JI0JIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe CrenupUKU OUONOTHM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaIMOHAIPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUH IIEIOCTHOTO MPECTaBICHUS 00 OKpYKaroIeM
MHpE Kak O €IWHCTBE TNPHUPOABI, YEIOBEKa U OOIIECTBA, B TMMO3HAHWHM MPUPOTHBIX
3aKOHOMEPHOCTEH M pelIeHnH MpodieM COXpaHEHUsI IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMH JJIi COBPEMEHHOMN IMBHIM3ALNU: O0ECTICUeHUS
HOBOTO YpPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHUE MEPCINEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX



pemate pecypcHble mpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA IyTEH BBIXOJA M3 TII00AIBHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PAIHOHATBHOMY
UCTIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB M (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTH B MOJYYCHHH OMOJIOTHYECKHUX 3HAHUM B LENIAX IMOBBIMICHHUS OOIIeH
KyJIbTYpPBI, €CTECTBEHHO-HAy4YHOW T'PaMOTHOCTH, KaK COCTABHOM dYacTH (YHKIMOHAIHHOM
IpaMOTHOCTH 00y4Jarouuxcs, GopMUpyeMoi pu U3y4eHUH ONOJIOTHH;

NOHMMaHHE CYHIIHOCTH METOOB IO3HAHHUS, HCIIOJIB3YEeMbIX B ECTECTBEHHBIX HAYyKax,
CIIOCOOHOCTH HCIIONIb30BaTh IIOJIydaeMble 3HAHUS Uil aHanM3a W OOBSICHEHUS SBJICHUH
OKPYXXAIOLIET0 MHUpAa M MPOUCXOAAIINX B HEM H3MEHEHHH, yMEHHE JejaTh 00OCHOBaHHBIC
3aKJIIOYCHHS Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOUIMXCS [aHHBIX C IENbI0 TOJXY4YEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OWOJIOTHYECKHE 3HAHUS JUIS PEUICHUS
npo0JIeM B pEeabHBIX KH3HEHHBIX CHTYaIHSIX;

OCO3HAHME IICHHOCTU HAyYHOW JAEATEIIbHOCTH, TOTOBHOCTb OCYIIECTBISTH MPOEKTHYIO H
UCCIIEIOBATEIBCKYIO JeSITEIbHOCTh HHANBHYAIBHO H B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHUIO M CcaMOOOpa30OBaHUIO, K
AaKTMBHOMY TIIOJIYYCHHIO HOBBIX 3HAaHMHA MO OHOJOTMM B COOTBETCTBHH C JKH3HEHHBIMH
NOTPEOHOCTSMU.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpeameTHble pe3ysibTaTbl OCBOEHHUsS yuyeOHOro mpeamera «buOJOrus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHS OOYYAIOMIMXCS  MEKIUCIUIUTMHAPHBIC
(MeXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenr(ruKy METOAOB MO3HAHMS, HUCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHME, NpOIlecC, CHUCTeMa, HAay4HbId (DaKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCleloBaHue, HaONI0/eHUe, U3MEpEeHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeiCTBUS (I03HAaBaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTHUBHBIE), 00ECIEUNBAOIINE
dbopmupoBanre (YHKIIMOHATBLHON TPAMOTHOCTH U COLMAJIBHONW KOMIETCHIIMM O0YYaromuxcs,
CHOCOOHOCTh o0yyJarommuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCHUIIIIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHBepCalbHble y4yeOHbIe JEHCTBHS B IIO3HABATEIbHOM U
COLIMAIbHON NPAKTHKE.

MertanpeamMeTHble pe3ysbTaThl OCBOEHHUS IMPOrpaMMbl CPEIHEro ooOIero odpa3oBaHUs
JOJIKHBI OTPaXKaTh:

Osi1aieHHe YHHBEPCAJIbLHBIMH Y4eOHBIMHU NO3HABATEIbHBIMH JCeHCTBUIMU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUIEHUS (aHamu3a,
CHUHTE3a, CpaBHEHUs, Kiaccudukauu, 0000IIEeHHUs), PacKpbIBaTh CMBICT OHMOJIOTHYECKUX
MOHATUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAaHABIUBATh CBSI3U C APYTUMU TOHATHUSMU);

ONpEACIATh LENN JEATENbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUHU HX JOCTHKECHHS,
COOTHOCHTB PE3YJIbTaThl ACITEILHOCTH C IIOCTABICHHBIMU LIENSIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSITHUSI JUIsl 0ObsACHEHUs (AKTOB M SIBICHUN >KUBOU

MIPUPOJIBL;



CTPOMUTH JIOTUYECKHE PpACCYXJEHUS (MHAYKTHBHbBIE, JIEIyKTHBHbBIE, II0 aHAJIOIHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUSI B pacCMaTpUBACMBIX SIBICHUAX, (POpMyTUpoOBaTh
BBIBOIBI M 3aKJIFOUCHHS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJCTABICHHs CYLIECTBEHHBIX CBA3EH U
OTHOILEHUH B M3y4aeMbIX OMOJIOIMYECKMX OOBEKTaX, a TAK)Ke MPOTUBOPEYMH Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(POPMALIMOHHBIX HCTOYHHUKAX;

pa3padaThIBaTh IUJIAH PELICHUs MPOOJIEMBI ¢ YYETOM aHaIM3a UMEIOIIMXCS MaTEepUATbHBIX
U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBAaTh COOTBETCTBHE PE3YJbTaTOB LEIISM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJAMHUPOBATh W BBIIOJHATH pPabdOTy B YCIOBUSX pPEaTbHOrO, BHUPTYAJIBHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBAaTh KPEaTHMBHOE MBILIUIEHUE TP PEILICHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIa/IETh HaBBIKAMM y4€OHO-UCCIIEOBATEIbCKON U MPOEKTHOM AESITENbHOCTH, HaBbIKAMU
paspernieHus npoodsieM, COCOOHOCThIO U FOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METO/I0B
pelLIeHHs] PAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B IIO3HAHUS;

UCIOJIb30BaTh pPa3jMuYHbIE BBl JACSITEIBHOCTH [0 IOJIyYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIpPETANNH, MPEOOPaA30BaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYyallUsX, B TOM YHCIE MPH
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THUIl MBIIIJICHHS, BIAJECTh HAYYHOW TEPMHHOJIOTHEH, KIIHOUEBBIMU
TOHATUSIMH U METOAAMHU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOpPa30BAaTEIBHOW NEATEIBHOCTH U
KU3HEHHbIX CUTYaLUsX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajjady, BBIJBUIATh
TUIOTE3y €€ pelIeHMs, HaXOOuUThb AapryMEHThl JUIsl JI0Ka3aTeIbCTBA CBOMX YTBEPIKJICHUH,
3aJaBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;

aHaJTM3UpPOBaTh IOJyYEHHbIE B XOJ€ pELICHHUs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYaIlUsIM, OLEHHUBATH PUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISATh LEJICHAIIPABICHHBIM MOUCK MEpeHoca CPeACTB U CIIOCOOOB JIEHCTBUS B
npodeCCHOHATIBLHYIO Cpeay;

yMeTh NEepEeHOCUTh 3HaHWA B  IIO3HABATENBbHYI0 M  MPAKTHYECKYI0  00IacTH
KU3HEJECATENbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTaTh HOBBIE MWJEM, MNpEeJlaraTb OpPUTMHAIbHBIE MOJXOJAbl M PEUICHUS, CTaBUTh
npoOIeMbl U 33Ja4u, JIOMyCKaroIue ajJbTepHATUBHbIE PELICHHUS.

3) pa6oTa c undopmanueii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAaX HH(OpManuu (TeKCcTe yuyeOHOro mocolus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMITBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIM3UPOBaTh HH(POPMALMIO pa3IMYHBIX BHIOB U (GOpM
MPEJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHblE METOAbI NpPU IOHCKE M OTOOpe
O6uonornyeckoit HHGopMaIK, He0OXOIUMOH /IS BHITIOJIHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHIH,
COBEpUICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PA3IUNYHBIX TOMCKOBBIX CHCTEM;



CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAIbHYIO (GOpPMY TMpEACTaBICHUS OHWOJIOTHYECKOM
uHpopManuu (CXxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYToe);

UCTOJIb30BAaTh HAYYHBIN S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHOIOTHYECKOM
uH(popMalel: MPUMEHITh XUMUYeCcKue, GU3NYECKue U MaTeMaTHUeCKUe 3HaKh U CHMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKIATYpY, HCIONb30BaTh M MPEoOpa3OBHIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISAIHOCTH;

BJAJCTh HABBIKAMU PACHO3HABAHUS M 3alIMThl WHpOpMANMU, HHGOPMAIIMOHHON
0e30MacHOCTH JTUYHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMU J1€HCTBUAMM:

1) o6menne:

OCYILECTBIISITh KOMMYHHMKAIIMK BO BCceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIM JUCKYCCHUU TIO CYIIECTBY 00cCykaeMoil TeMbl (yMEHHE 3a7aBaTh BOIPOCHI, BBICKA3bIBATh
CY)KJICHHUSI OTHOCHUTEJIbHO BBINOJHEHUsl INpeaIaraéMoyd 3aJadyd, Y4YHUTbIBaTb WHTEPECHl U
COIIACOBAHHOCTH MO3ULUHI APYTUX YYaCTHUKOB JUAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CPEACTBA OOIICHHS, MOHUMATh 3HAYCHHUE COIMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DJIUKTHBIX CUTYallul, yMETh CMAT4aTh KOH(PIUKTHI U
BECTHU [1EPETOBOPBHI;

BJIAQJIETh PA3JIMYHBIMU CIIOcOOaMU OOIIEHHS M B3aUMOJCHCTBHS, MMOHUMATh HaMEpPEHUs
JPYTUX JIOACH, TPOSIBIISATh YBAKHUTEIHHOE OTHOIICHHE K COOECEHUKY U B KOPPEKTHOH (opme
bopMyIUpOBaTH CBOM BO3PAKECHHUS;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOKO TOUKY 3pPEHHUSl C HCIOJb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOTHI IpU
pelieHnr OMOJIOTHYeCKON MpoOeMbl, 000CHOBBIBATH HEOOXOIUMOCTh IPUMEHEHUS TPYIIOBBIX
(dbopM B3aMMOJEUCTBYSI IPU pELIEHUH YUeOHOM! 3a/1auH;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4yé€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHMU30BBIBaTH M KOOPIMHUPOBATH
JIEUCTBUA MO €€ IOOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBHUH, PaCIpENENATh POJIM C y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/IbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJla U KAXJIOTO YYaCTHHKA KOMaHJbl B OOLIMI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETMYECKOE TIOBEJEHUE B PA3IMUHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJbLHBIMHU PeryasTHBHBIMH 1€ CTBUSIMU:

1) camoopranu3amnus:

UCTOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ul BBIABICHHUA NpoOJIeM M HUX pEUIeHHUs B
KU3HEHHBIX M YUE€OHBIX CUTYallUsX;

BbIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUII 1[EIeBbIe U CMBICIIOBbIE YCTAHOBKH B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K >KMBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKpPYXKarOIIHX;



CaMOCTOSITEJIbHO OCYILECTBJIATh TO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYyITUPOBaTH COOCTBEHHBIC 3aJauyd B 00pa30BaTENIbHON JAEATEIHHOCTH U
KU3HEHHBIX CUTYallHAX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PELIeHUs MpoOIeMbl ¢ Y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U ITPEIIOYTEHUH;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

pacuMpsATh paMKH Y4eOHOTO IIpeMETa Ha OCHOBE JIMUHBIX MPENNOYTCHUN;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTh 3a PELLICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCcOOCTBOBATh (HOPMUPOBAHHIO M TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTAX
3HaHMUN, IOCTOSTHHO NOBBILIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LIETSIM;

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTEJIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, HCIOIB30BATh MIPUEMBI pedIIeKCHH
JUIsl OLIEHKU CUTYalllu, BBIOOpA BEPHOTO peIleHMS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS 10 UX CHIKCHHIO;

NPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX [P aHAJTN3E PE3yJIbTAaTOB JAEATEIbHOCTH;

3) npunsiTHE ce4sl M APYIHUX:

IpUHUMATh ce0sl, TOHMUMAsl CBOM HEJOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTUBBI U pT'YMEHTHI JPYTUX [P aHAJTU3E PE3yNIbTAaTOB JACATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO APYTUX Ha OMINOKH;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C IMO3ULMU APYrOro 4eIOBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[TpenmeTHbIe pe3ynabTaThl ocBoeHus mporpaMMbl COO mno 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAOT CrieluUecKue sl yaeOHoro npenmera «Bbuosorusy HaydHbIe 3HAHHS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JeSTeIbHOCTH TI0 MOJYYEHUIO HOBOTO 3HAHUS M NMPUMEHEHMIO 3HAHUI B Pa3lMYHbIX Y4eOHBIX
CUTyallHsX, a TaKKe B PEAIbHBIX J>KU3HEHHBIX CHUTYalWsIX, CBS3aHHBIX C Owuojorueid. B
porpaMMe TpeAMETHBIE Pe3YJIbTaThl MPEICTABICHBI MO ToJaM 00yUeHHS.

[IpenmerHble pe3yibTaThl OCBOeHHMs yueOHoro mnpeamera «buonorus» B 10 kiacce
JIOJKHBI OTPakaTh:

c(OPMHUPOBAHHOCTh 3HAHWA O MECT€ W POJU OHOJOTHMH B CHCTEME HAay4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa [l PEeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh COJEPKaHHE OMOJIOTMYECKHX TEPMHHOB U TOHITHMN: )KU3Hb, KIECTKA,
opranu3M, Merabosm3M (OOMEH BEIIECTB W NIPEBpAIlCHHE JHEPTUH), TOMEOCTa3
(camoperynsinusi), ypOBHEBash  OpraHM3alMsl KHUBBIX  CHCTEM, CaMOBOCIIPOM3BEICHUE
(penpoyK1Ms), HaCIeCTBEHHOCTh, UI3MEHYMBOCTh, POCT U PA3BUTHUE;

yMEHHE Wu3Jarath OWOJIOTHYECKHE TEOpuu (KJIETOYHAs, XPOMOCOMHAs, MYyTAaIllHOHHAs,
LEeHTpajbHas JorMa MOJeKyJIspHod Ouonorun), 3akoHbel (I. Mennens, T. Moprana, H. H.



BapuioBa) u yuenus (0 eHTpax MHOT0oOpasus U MPOUCXOXKICHUS KyIbTypHbIX pactenuid H. 1.
BasuiioBa), onpenenars rpaHuLibl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHUE BIaJeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMU: HAOIIOJACHUE U ONMHCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBJIECHUH, OpraHu3alus M IPOBEIEHHE OUOJIOTHYECKOro
JKCIIEPUMEHTA, BBIABM)KCHHE TUIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXAY HUCCIEIYEMBIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJYUYECHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSITHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbl HA OCHOBAHUU IIOJYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIECIATh CYHICCTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IPOKAapUOT U JYKapHuoOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEILECTB U
NPEBpaIlCHUsT SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOTO M HHEPreTHUECKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, M€H03a, OILIOJOTBOPEHHS], PA3MHOXKEHUSI, NHAUBUAYAIBHOIO Pa3BUTUS
opraHu3ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HaHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIEHUI B IOBCEHEBHON KU3HHU C 1IEJIbIO OOECTIeUeH s
0€30MacCHOCTH CBOEr0 3JI0pPOBbS U 37J0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpPM
IPaMOTHOTO IOBEJEHHUsI B OKpYXawolleil NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTU
UCIIOJIb30BAaHUS JIOCTHKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Ul pallOHAIBHOIO
HPUPOIONOIB30BaAHUS;

YMEHHME peIllaTh »3JIEMEHTapHble TIE€HEeTMYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpeLIMBaHKE, CLEIUICHHOE HaclleI0BaHHE, COCTABIATh CXEMbl MOHOTHOPUIHOIO CKPEIIMBAHUS
JUIsl TIpEICKa3aHusl HaclIeA0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIONATh MpaBWia TpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHUE KPUTHYECKH OLIEHUBaThb U HHTEPHPETHPOBATH HMH(OPMAIMIO OHOJIOTHYECKOro
COJIepKaHUs, BKJIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHMUA W3 Pa3lIMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIONYJISIPHBIE MaTepUAIIbl), ITUYECKHE ACTIEKTHI COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJI0TUY, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001as
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHUKOB, TPAaMOTHO HCIHOJIb30BaTh
MOHSTUMHBIN anmnapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHsS yuyeOHoro mnpeamera «buomorus» B 11 Kjacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B (D)OpPMHpPOBaAHHH COBPEMEHHOIH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PelIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/Iep)KaHUue OMOJIOTMUECKUX TEPMUHOB U MOHATHI: BUJI, TOMYJISIIINSA,
reHooH, SBONIONMS, JBUWXKYIIHME CHIBI ((aKTOpbl) H3BOJIOLUHU, MPUCIOCOOIEHHOCTD
OpraHU3MOB, BHJ000pa3oBaHuE, JKOJOrM4eckue (aKTOpbl, HSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeYLEHTHI, LIENH MUTaH!s, SKOJornyeckas mupaMuaa, ouoreoueHos, onocgepa;

yMEHUE WH3/aratb Ouonorndyeckue TeopuH (3BojronuoHHass Teopus Y. JlapBuHa,
CHHTETHUYECKAasi TEOPHS SBOJIOINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiieBoro cxoactea K. M.
bapa, yepenoBaHus rnaBHbIX HampaBiaeHud u nyted sBomounu A. H. CeBepuosa, ydeHus o
6uocdepe B. U. Bepnasckoro), onpenensiTe rpaHHUIIbI X TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yMEHHUE BIa/IleTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJCHUE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUH, OpraHu3alus ¢ MpOBEAeHHE OHOJIOrHYEeCKOro



SKCHEPUMEHTA, BBIJBM)KEHUE TUIOTE3bl, BBIIBIECHUE 3aBUCHUMOCTH MEXIy HCCIIE]yEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIYUYEHHBIX PE3YyJIbTAaTOB, HCIIOJb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BHIBOABI HA OCHOBAaHUHU TOJIYYEHHBIX PE3yIbTaTOB;

YMEHUE BBIIEISATH CYIIECTBEHHbIE IPU3HAKH CTPOEHUS OMOJOrMUECKUX OOBEKTOB: BUJIOB,
HOMYJSALUM, TNPOJYLEHTOB, KOHCYMEHTOB, pEAYLIEHTOB, OHOI€OLEHO30B U HIKOCHUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpA,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHU3MOB, JEHCTBHS SKOJIOTHYECKUX (PAaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEILECTB U MTOTOKA SHEPrUM B 3KOCHCTEMAax, aHTPOIIOT€HHbIX U3MEHEHUI
B 3KOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHYECKHUX LUKIOB B
ouocdepe;

YMEHUE NPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSCHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBJICHUH, JJIs1 IPUHATHUSA IPAKTUYECKUX PELICHUH B IOBCEIHEBHOM XKU3HU C LIEJIbI0 00eCIeUeHU S
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYXKAIOLIUX JIOJEH, COOMIONEHUsI HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOWIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCTIOJIb30BaHUS JOCTIKEHHH COBPEMEHHOM onosoruu ULt panroHaIHLHOTO
HIPUPOONOIb30BAHNUS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJOrMYECKHE 3aJlaud, COCTABIATh CXEMbl IepeHoca
BELIECTB U SHEPTUU B 3KOcHUcTeMax (LN MUTaHuUsA);

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThI, COONIOMATh MpaBHia TPU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 00OPYIOBAHHUEM;

yYMEHUE KPUTHYECKH OLIEHUBAaThb U HHTEPHPETHPOBATH HMH(OPMAIMIO OMOJIOTHYECKOro
COJIepKaHUs, BKIIIOYAONIYIO0 IICEBJAOHAYYHbIC 3HAHWUSA W3 PAa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOi WH(pOpPMANWK, HAYYHO-TIOMYJSIPHBIE MaTephallbl), pPacCMaTpPUBATh TIJI0OAIBLHBIC
9KOJIOTHYECKHE MTPOOJIEeMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO
HO3UILIHUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IIMCHbMEHHBIE U YCTHbIE COOOILEHHUs, 00001as
Ononornyeckyro WHGPOPMANHMI0O W3 HECKOJIBKHX HWCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrposbnsie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
1 buonorus xak Hayka 0.5 bubmnorexa LIOK
https://m.edsoo.ru/7f41¢c292
2 JKuBbie cucTeMbl M X OpraHu3aIus brbmmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XHWMHMYECKUHI COCTAB U CTPOCHUE KIIETKH 1 1 Bubmmorexa IOK
https://m.edsoo.ru/7f41c292
4 KusznenesaTenbHOCTh KIETKU bubmoreia LIOK
https://m.edsoo.ru/7f41¢c292
5 Pa3zmHOXeHME M MHIUBUIYAIBHOE PA3BUTHE 1 bubmuoreka [IOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh U UIBMEHUUBOCTh 1 15 bubnuoreka [{OK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI bubnmnoreka [JOK
OMOTEXHOIOTHH https://m.edsoo.ru/7f41c292
8 PesepBHOE BpeMms bubnmorexa LOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 34 2 4
IMPOT'PAMME
11 KJIACC
Ne i/ HaumeHoBaHue pa3ie/ioB U TeM KonunuyectBo 4yacos DJIeKTPOHHbIE
NporpamMmalI Bcero Konrpoabnsie IIpakruueckne  (uuppoBbie)



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

padoThbI padoTbI o0pa3oBaTte/ibHbIE
pecypcbl
bubmmoreka [JOK
1 BOIOIHOHHAA GHONOTHS o 1 1 https://m.edsci.ru/7f410074
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubmuorexa [JOK
3emite https://m.edsoo.ru/7f41cc74
3 Opranu3Msbl U OKpyXkarolas cpeaa 5 1 bubmrorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo01iecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 bubnroreia LIOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB 110 34 5 95

ITPOI'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

1. buomnorus. 10 knacc: YueOHUK 1151 00111€00pa30oBaTeIbHBIX OpraHU3alnii: 0a30BbIN
ypoBens/ ox pea. B.B. Ilaceunuka.- 2-e uza. - M.: IIpocsemenue, 2020. - 223c.: win. - (JIuaus
JKU3HH).

2. buomnorus. 11 knacc: YueOHUK 1151 00111€00pa3oBaTeIbHBIX OpraHU3alnii; 0a30BbIN
ypoBens/ ox pea. B.B. Ilaceunuka.- 3-e uza. - M.: IIpocBemenue, 2021.- 272 c.: wn. - (JIuaus
JKU3HHM).

METOAUYECKHUE MATEPUAJIBI IS YUUTEJIA

1. Kupunenko A.A. buonorus. 10-11 k. ITororoBka Kk BCepOCCUNUCKUM MPOBEPOYHBIM
pabotam: yueOHo-meToanueckoe nocodue/ A.A. Kupunenko. — Pocros u//1: Jlernon, 2019. —
112 c.

2. Kupunenko A.A. buonorusa. EI'3-2022. Tematuueckuil TpeHuHr. Bee TUIbl 3aqaHuii:
yuebHoe nocobue/ A.A. Kupunenko. — Poctos v//1: Jleruon, 2022. — 384 c.

3. Jlepuep I'.'W. EI'D 2023. buonorus: coopHuk 3ananuii: 600 3ananuii ¢ orBeramu/ I'.1.
Jlepuep. — Mocksa: Okemo, 2023. — 256 c.

4. CunromnH A.A. Pemenue 3aga4 no reHetuke/ A.A. CUHIOIUH. — 2-€ u3a. — M.:

JlaGopatopus 3Hanuii, 2021. — 153 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

1. bubmuoreka [1OK https://m.edsoo.ru/

2. Www.bio.nature.ru - Hay4HbIe HOBOCTH OHOJIOTHH

3. http://ebio.ru/ - snexTpoHHBIH yueOHUK «BHOTOTHS»

4. https://reshu-ege-oge.com/ege biologiya.html

5. https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege



https://m.edsoo.ru/00ad9cb2
http://www.bio.nature.ru/
http://ebio.ru/
https://reshu-ege-oge.com/ege_biologiya.html
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
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