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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpEACIICHUS
NoIX0J0B K (opmupoBaHuio coiepxaHus ydeOHoro mnpeamera «buonorus» cocraBuiu:
koHuenryaibHbie nonoxkeHus OI'OC COO o B3auMOOOYCIIOBJIEHHOCTH IIEJIEH, COJEpKAHUA,
pe3yabTaToB OO0y4YeHHS W TPeOOBAHMN K YPOBHIO HOJATOTOBKU BBIITYCKHHKOB, TOJIOKEHHUS 00
O0IMMX LENSIX M MPUHIUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHHUE CHCTEMBI CPEIHETO
obuiero odbpaszoBanusi B Poccuiickoit @enepanuu, a Takxke MOJIOXKEHUS O crienuduke OUoIorumy,
e 3HAUYECHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEJIOBEYECKOTO
obmiectBa. CoryiacHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACTICHBl OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUE O IENIx, 00 o0uieil crparerun 00y4eHus,
BOCIIUTAHUS M PAa3BUTUS O0OydYaromMXCs cpeacTBaMu ydeOHoro rmpenmera «buonorusy,
onpezenser o00sA3aTeNbHOE NPEAMETHOE COJIEpPKaHUE, €ro CTPYKTYpYy, pacupeleleHHue I0
paszenaM U TeMaM, PEKOMEHyEMYIO MOCJIEI0BAaTEIIbHOCTh U3y4YEHUs y4eOHOro marepuana c
y4E€TOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, TOTUKH 00pa30BaTENIbHOIO IMpoIiecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yUaroINXCS.

B mporpamme 1o OHONOTMHM Tak)Ke YYUTHIBAIOTCS TPEOOBaHHS K IJIAHUPYEMBIM
JMYHOCTHBIM, METANpPEJIMETHBIM M MPEIMETHBIM pe3yibTaTaM oOydeHus B (HOpMUPOBAHHH
OCHOBHBIX BH/IOB Y4eOHO-TI03HABATEIbHON I€ATEIbHOCTH/yUeOHBIX AEMCTBUI 00yUYaOUXCcs M0
OCBOEGHUIO COJIepP KaHUs OMOJIOTHYECKOr0 00pa3oBaHUsl.

B mporpamme mo 6umonorun (10—11 xmaccel, 06a30BbIi ypOBEHb) peaM30BaH MPUHIUII
NPEEMCTBEHHOCTH B HW3yYeHUHM Ouojormw, Oiarojapss dYeMy B HEH MPOCMAaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAyYHOTO
MHUpPOBO33PEHUS, IIEHHOCTHBIX  OpPHEHTALMil  JIMYHOCTH, HKOJIOTHYECKOTO  MBIIUICHUS,
NPEJICTAaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHEM K OKpYKaroen
npupoaHoil cpene. IlosToMy Hapsay c u3ydeHHEM OOLIEOMONIOrMYECKUX TEOpUM, a TakKkKe
3HAHUH O CTPOCHUHU KHUBBIX CUCTEM Pa3HOTO paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOLINX B HUX
IpPOIIECCOB B MpPOrpaMMe MO OHOJOTMU YJEIEHO BHHUMAaHHE HCIOJIb30BAHUIO MOTYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS PUKIAHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIBTUPOBAHHS,
000CHOBaHMS PKOJOTMUYECKH LeIeco00pa3HOro MOBEACHUS B OKpPY>Karolled MpUpOAHOM cpene,
aHau3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YEJIOBeKa Ha COCTOSIHUE HPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. Y CHJIICHHE BHUMAaHHSA K TPUKIAJHOW HAINPAaBICHHOCTH Y4eOHOTO
npenMera «buosorus» MpoaAUKTOBaHO HEOOXOIUMOCTHIO OOECTIeUeHHs YCIIOBUM ISl pelieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYEeCKOro 00pa3oBaHus, KOTOpas Mpernoiaraet
dopmupoBaHHe y OOYyYarOIUXCs CIIOCOOHOCTH afaNnTUPOBATbCS K M3MEHEHHUAM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMs 3aHMMaeT BakHoe MecTo. OHa
oOecrieunBaeT (popMupoBaHue Yy OOydalOIIMXCsS MPEACTaBICHUH O HAayyHOW KapTHHE MHDA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoOe, €€ OTIIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLWHU, CO3Ma€T YCIOBHS MJIS: TO3HAHUS 3aKOHOB JKHBOW TPHUPOJIBI,
¢dopMupoBanusg (YyHKIUMOHAJIBLHOW TPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe3omacHOro obpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY .

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIEero o0pa3oBaHus, COIMAIM3AIMN oOydJarommxcs. M3yuenue



Ounoaorun o0OecnieunBaer yCIIOBUS Ui (dhopMupoBaHUs MHTEIJICKTYaJbHBIX,
KOMMYHHKAIIMOHHBIX H I/IH(I)OpMaLII/IOHHI:IX HaBBIKOB, 3CTETUUCCKOU KYJbTYPHI, CHOCOGCTByGT
UHTETpalui OMOJIOTHYECKUX 3HAHUHM C TMPEICTABICHUSAMH W3 JPYTUX Y4YEOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe MOJI0KEHUS O MTpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» cocraBUiIM OCHOBY Ul ONpENENCHUS MOAXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHMUS, IPEICTABICHHOTO B MPOrPaMMe 1O OHMOJIOTHH.

OT160p conepxkanus yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYarolIuecs JOKHbI
OCBOUTH 3HAHUS U yMEHHS, 3HaUUMBbIe ISl (POPMUPOBAHUS OOIIECH KYJIbTYpbI, ONpEIesonne
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpY’KAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTelibHOCTH. Oco00e MECTO B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJIEp’KaHus, KOTOphIE CIyKaT OCHOBOM g (QOpMHUpOBaHUS
MPEJCTaBICHU O COBPEMEHHON eCTECTBEHHO-HAyYHOW KapTUHE MHpa U IEHHOCTHBIX
OPUEHTALMAX JTUIYHOCTH, CTOCOOCTBYIOIMINUX TYMaHU3AIIMK OMOJIOTMYECKOTO0 00pa30BaHus.

CTpyKTYypUpOBaHUE COJCpXKaHUS Yd4eOHOro MaTepuaja B TporpamMmme o OHOJIOTHUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUU 00 OTIMYUTENBHBIX OCOOEHHOCTSIX
JKUBOM TPUPOJIBI, O €€ YpPOBHEBON OpraHu3alMiid U HBOJIONHMHU. B COOTBETCTBUM C 3THUM B
CTPYKType y4eOHOTo mnpeamera «BbHONOrHs» BBIIEICHBI CISAYIONINE COACpIKATEIbHBIC JINHUU:
«buonorusa kak HayKa. MGTOIH)I HAay4YHOI'O ITO3HAHUA, «Krnerka xak Ouojornyeckas CucreMay,
«Opranu3m kak Ouosoruyeckas cuctema», «Cuctema U MHOrooOpasue OpraHMuecKOro MUpay,
«OBOJIOLHUS )KUBOU MPUPOBD, « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Leny u3ydyenuss yueOHoro mnpeamera «buosorus»» Ha 06a30BOM ypOBHE — OBJIAJCHHUE
00yJaromuMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OpraHU3allMi JKUBBIX CHUCTEM
pa3HOro paHra u MpuoOpeTeHne YMEHUN UCIOIB30BaTh 9TU 3HAHMSI ISl TPAMOTHBIX JCHCTBHI B
OTHOIIEHUH 0OBEKTOB )KMBOW MPUPOJIBI U PEIICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buomorus» Ha 0a30BOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYOMNX 3aay:

OCBOEHHE OOYYalIIUMUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUYCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBWIaX, CIY>KalIMX OCHOBOW Uisi (OpMHUpPOBaHUS
HpeI[CTaBJ'IeHI/Iﬁ (6] eCTeCTBeHHO-HaquOﬁ KapTuHC MHpa, O MCTOAAX HAYYHOI'O I1I0O3HAHMHA,
CTPOEHUH, MHOT0OOpa3sMM U OCOOEHHOCTSIX MBBIX CHCTEM pa3HOrO YPOBHsS OpraHu3alluy,
BBIIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

dbopMupoBaHue y OOYyYaroIIMXCsl MMO3HABATEIbHBIX, MHTEIUIEKTYadbHBIX W TBOPYECKHX
CIIOCOOHOCTEH B Mpolecce aHaINM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTMH HAayYHBIX B3IJISIOB,
UJEN U TIOJIXO/I0B K U3YyYEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OPraHU3aLUY;

CTaHOBJIEHHE Yy OOydJaromuxcsi oOIe KyIbTyphl, (YHKIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OLEHUBATH SBIICHUS OKPYXKAIOLIETO MUpA >KMBOW MPUPOIBI HA
OCHOBAHWU 3HAHUU U OIlbITa, MMOJTYYCHHBIX ITPU U3YUCHUU 6I/IOJ'IOI‘I/II/I;

dbopMupoBaHKEe y OOYyYarONIUXCS YMEHUW WIUTIOCTPUPOBATh 3HAYCHUE OMOJIOTHYECKUX
3HAHUW B MPAKTUYECKOM JEATETbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEAUILIMHCKUX
TEXHOJIOTHI U arpoOHOTEXHOIOTHIA;

BOCIIMTaHUE y6e}K)IéHHOCTI/I B BO3MOXKHOCTH IIO3HAHHUS YEJIOBEKOM >KUBOH IIpUPOALI,
HEO0OXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEW, COOIOACHUS STUYECKUX HOPM IPHU MPOBEICHUN
OMOJIOTUYECKHUX UCCIICIOBAHMIA,

OCO3HaHHE IEHHOCTU OMOJNOTUYECKUX 3HAHWM JIJIsl TIOBBIIMICHHUS YPOBHS SKOJOTHYECKON
KYJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMCHUH B TIOBCEJIHEBHOW JKWU3HU JUIS OIEHKH
MOCNIEACTBHI CBOEH NEATENHHOCTH IO OTHOIICHWIO K OKpYXKAlomlel cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOoUIIaKTHKH 3a00JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosnorus», nyyaemas Ha 6a30BOM YpOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yUEOHBIM TIPEJAMETOM, BXOJISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBeHHO-HAYYHBIC TPEAMETHIY.

Jis u3yuenus 6uonoruu Ha 6a30BOM YpOBHE CPEIHEro OOIIero 00pa3oBaHMs OTBOIUTCS
68 yacoB: B 10 kimacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEPKXAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMONOTHMHM C OOIIECTBEHHBIMH, TEXHHUYECKUMH U JIPYTUMH
€CTECTBEHHBIMM HayKamH, ¢uiocopueil, 3THUKOH, 3cTeTMKOW U mnpaBoM. Poab Ouosorun B
(GbopMHpPOBaHUN COBPEMEHHON Hay4HOH KapTHHbBI MUpa. CuctemMa OMOJIOTMYECKUX HayK.

MeTtoapl TO3HaHMS KUBOW IPUPOJbI (HAOIIOAEHHE, SKCIEPUMEHT, ONHMCAHUE, U3MEPEHUE,
KJaccu(uKanus, MOICTTMPOBAHNE, CTATUCTUYECKAs: 00pabOTKa JaHHBIX).

JdemoHcTpauuu:

[Hoptpetsr: Y. Hapeun, I'. Menaens, H. K. Konbuos, . Yorcon u @. Kpuk.

TaOmuis! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBOM IPUPOIBD».

JlaGopaTopHble U IpaKTHYeCKHEe PadoThI:

[Ipaktnyeckas pabora Ne 1. «Mcronp3oBaHME pa3IMYHBIX METOAOB IPH H3YUYEHUHU
OHOJIOTHYECKHX O0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3ALMA.

JXussie cucteMsl (OMOCUCTEMBI) KaK IPEAMET U3ydeHus: ononoruu. OTIn4re KHUBBIX CHCTEM
OT HEOPraHUYECKOHN MPUPOBI.

CpoiictBa OuocucteM UM HMX pa3HooOpazue. YpPOBHM OpraHu3aluu  OUMOCHUCTEM:

MOJIEKYJIIPHBIN, KJICTOYHBIH, TKAHCBBIH, OpraHU3MEHHBIH, MOMYJISIUUOHHO-BUI0BOM,
HKOCHUCTEMHBIH (OMOTE0eHOTHIECKHA), OMOC(HEPHBIH.

JdemoncTpanum:

Tabmuiet u cxembl: «OCHOBHBIE TPU3HAKH >KU3HM», «YPOBHU OpraHU3AIMH KUBOU
MPUPOJIBD».

Ob6opynoBanue: moaens mosiekynbsl JJTHK.

Tema 3. XumMHu4ecKHii cocTaB U CTPOEHHE KJIETKH.

XUMHUECKUH COCTaB KJIETKH. XUMHUECKUE 3JIEMEHTBI: MAaKpO3JIEMEHThl, MUKPOAJIEMEHTHI.
Bona u MuHepanbHbIe BEleCTBA.

@OyHKIUN BOABI 1 MUHEPAJILHBIX BEIIECTB B KieTke. [loqaep:kanue ocMoTHIeCKOro OanaHca.

benku. CoctaB u crpoeHue 0enkoB. AMHUHOKHCIOTE — MOHOMEPHI OenkoB. HesameHnMsble u
3aMEHUMbIE AMUHOKHUCIOThl. AMHUHOKUCIIOTHBIM cOCTaB. YPOBHM CTPYKTYPhl OEIKOBON MOJEKYJIbI
(mepBUYHAasi, BTOPUYHAs, TPETUYHAs U YETBEPTUYHASA CTPYKTypa). XUMHUECKUE CBOMCTBa OEJKOB.
buonoruueckue GpyHKIMN OETKOB.

®epMeHThl — Ouojormueckue kartanuszatopbl. CTpoeHue ¢GepMeHTa: aKTHBHBIA LEHTP,
cyoctpatHas  crnemuduuHocte.  Kodepmentsl.  Butamunsl.  Omimuus  ¢epMeHTOB  OT
HEOPraHMYECKUX KaTaln3aTOpPOB.

VYrneBonpl: MOHOcaxapubl (TJIFOK0O3a, pubo3a M JIe30KcHpu003a), aucaxapuiibl (caxaposa,
JaKTO3a) M IoJMcaxapuibl (Kpaxmal, TIJIMKOTeH, Ie/ulono3a). buonoruueckue QyHKIMH
YTJIEBOJIOB.

Jlumuasl:  Tpurauuepunasl,  ¢ochomunuab,, crepounsl.  'mapoduiabHO-rHIAPOdOOHBIE
cBoiicTBa. buonornueckue ¢yHkuuu nunuaoB. CpaBHEHHE YTJIeBOJIOB, OEJNKOB M JIMIKJOB Kak
WCTOYHHUKOB DHEPTUH.



Hyxnennosbsie kucnorel: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u Gpynkiun JJHK. Crpoenue u ¢pynkunn PHK. Bunet PHK. AT®: crpoenue u ¢pyHKuuu.

[{utonorus — Hayka o kietke. Kietounas teopust — npuMep B3auMOAENHCTBHS uiel U (pakToB
B HAyYHOM II03HaHUU. MeTO/bI U3y4eHUs KICTKH.

Krnerka kak nenoctHas kuBas cucrema. OOliue NMpU3HAKKU KIETOK: 3aMKHYTasl Hapy>KHas
MemOpana, monekynsl JJHK kak reHeTnueckuii anmapar, cucteMa CHHTE3a Oemka.

Tunel  kieTok: Jykapuotmdeckas U npokapuorudeckas. (OcOOEHHOCTH  CTPOCHMS
MpoKapruoTHUecKkor KieTku. Kierounas crenka Oakrepuil. CTpoeHHE SYKapUOTHYECKOW KIIETKH.
OCHOBHbBIE OTJIMYHS PACTUTEIIBHON, )KUBOTHOM U TPHOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBl KJIETOK — KJIETOYHAsl CTEHKA, TIIMKOKAJIUKC, UX (YHKIUH.
IIna3maruueckass MmemOpana, e€ cBoiicTBa M (QyHkuuu. IluromnasmMa u €€ OpraHou[bl.
OnnomemOpanHble opranouisl kietku: OIIC, anmapar 'ombaku, nuzocomsl. IlomyaBToHOMHBIE
OpraHoubl KJIETKU: MUTOXOHAPUH, IutacTuabl. [Ipoucxoxnenne MUTOXOHAPUN U miacTul. Bums
mwiactug. HememOpaHHble OpraHouabl KJIETKH: PUOOCOMBI, KIJIETOUHBIM LIEHTP, LEHTPUOIH,
PECHUYKH, KIyTUKU. DyHKIINN OPraHOUAOB KIETKU. BKitoueHus.

Snpo — perynasaTopHblil neHTp KieTku. CTpoeHue sjpa: sjaepHas 000j0YKa, KapHoIUIa3Ma,
XpOMAaTHH, SJPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIIETKE.

JdeMmoHcTpanum:

[Hoptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Ulneitnen, P. Bupxos, k. Yorcon, O.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Muarpammsbl:  «PacnpeneneHue  XMMHYECKMX  JJIEMEHTOB B HEXKHMBOM  IIPUPOIE,
«PacnipeneneHne XuMUYECKUX IEMEHTOB B )KHUBOM IIPUPOJIEN.

Tabmuuplr u cxemsl: «llepmoguueckas TaOnMuIa XMMHUYECKUX D3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOAbI, «buocunres Genka», «CTtpoeHne Moiekyibl Oenka», «CtpoeHue (epmeHTay,
«Hyxkneunossle kuciotel. JIHK», «Crpoenne monekynbsl AT®», «CtpoeHune 3yKapHOTHYECKON
KIeTkn», «CTpoeHue >KHUBOTHOM KieTkw», «CTpoeHHe pacTUTENbHOW KIeTKn», «CTpoeHue
IIPOKAPUOTHUYECKOM KIETKW», « CTPOEHHE spa KIETKN», « Y TIEBOABDY, «JIMIuab».

OGopynoBaHue: CBETOBOM MMKPOCKON, OOOpyJOBaHME JJs IPOBEJCHUS HaOJIIOJCHUH,
U3MEpEeHUll, SKCIIEPUMEHTOB, MHKpPOIpENnapaTbl pPaCTUTENbHBIX, >KUBOTHBIX U OaKTepUAIbHBIX
KJIETOK.

JlabopaTopHble H IPaKTHYeCKHEe PadoThI:

JIaGoparopHast pabora Ne 1. «V3yyeHMe KaTalUTHYECKOM AaKTUBHOCTU ()epMEHTOB (Ha
MpUMepe aMHJIa3bl WM KaTanas3bl).

JlabopaTtopHas padota Ne 2. «M3yueHue cTpoeHus KJIETOK pACTEHUH, )KUBOTHBIX U OaKTepuid
10/ MUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIPENapaTax v X OMUCAHUEN.

Tema 4. ZKu3HeaeATeJIbHOCTD KJIECTKH.

OOMeH BellecTB, WM MEeTa00IN3M. ACCUMMIIALUS (TJIACTHYECKU OOMEH) U JUCCUMMIIALUS
(oHepretuyeckuii OOMEH) — JIB€ CTOPOHBI €AMHOrO Iporecca Meradbonuzma. Ponb 3akoHOB
COXpaHEeHHUs BEIIECTB M YHEPTMH B TOHUMAHUU MEeTa0oI13Ma.

Tunbl oOMmeHa BemiecTB: aBTOTPOGHBIH M TereporpodHbiid. Ponb ¢depmeHTOB B 00MeHe
BELIECTB U MPEBPALIEHUH SHEPTUHU B KIIETKE.



@dorocunate3. CBeroBas u TemHOBas (a3l QorocuHTe3a. Peakumum QoTOCHHTE3A.
OddexTuBHOCTE hoTOCHHTE3a. 3HAUeHUE (HOTOCHHTE3a Il KU3HU HA 3emiie. BiusHue ycrnoBuit
cpenbl Ha GOTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMmocuHTe3. XeMOCHHTe3Uupymlnue OakTepuu. 3HAYCHHE XEMOCHMHTEe3a JJIs >KM3HU Ha
3emie.

DHepreTryeckuii 0OMeH B KieTKe. Paciieniennue BemecTs, BoIACICHIE U aKKyMYyJIHPOBaHHUE
SHEPruM B KIETKE. OTambl 3HEepreruyeckoro oOmeHa. [mukomus. bpoxeHwe u ero BUIBL
Kucnoponnoe oxucinenue, Wik KiIeToyHoe JbixaHue. OxuciautensHoe ¢ocdopuiinpoBaHue.
O PeKTUBHOCTD IHEPTETHUECKOTO OOMEHA.

Peaknum martpuynoro cuute3a. ['enermueckas wundopmamus wu  JHK. Peanuzamus
reHeTHYeCKO WH(opManuu B KiIeTKe. ['€HeTHYeCKMi KOJI M €ro CBOWCTBA. TpaHCKpUIIIUS —
matpuuHblii cuHte3 PHK. Tpancnsuus — O6uocunTe3 Oenka. Dranel Tpanciasaiuu. KoaupoBanwue
aMHHOKHUCIIOT. Ponk pubocom B OnocuHTe3e Oernka.

Hexnerounsie ¢popmbl xu3HU — BUPYCHL. McTtopust oTkpbeiTHs Bupyco (. 1. ViBaHOBCKMIA).
Oco0OeHHOCTH CTpPOEHHUsT W JKU3HEHHOro IMKiIa BHUpycoB. bakrepuodaru. bone3nu pacrenuii,
KUBOTHBIX U YEJIOBEKa, BbI3bIBacMble BUpycamu. Bupyc mmmyHoneduinurta yenoBeka (BUY) —
Bo30yaurens CIIMJla. OOparHass TpaHCKpHILHMS, peBepTaza M HHTerpasa. llpodumaktuka
pacnpocTpaHEeHHUs] BUPYCHBIX 3a00JI€BaHUIl.

JdeMmoHcTpanum:

[Toptpetsr: H. K. Konsuos, 1. . UBanoBckuii, K. A. Tumupszes.

Tabnuupl u cxembl: « Tunel nutanus», «Merabonuzm», «MUTOXOHAPUD», « DIHEPTETUUECKUN
obmen», «Xmopormiacty, «Dorocuntesyn, «Ctpoenne JIHK», «CtpoeHrne u (QpyHKIHOHUpOBaHUE
reHa», «Cunre3 Oenka», «['eHermueckuit kom», «Bupyce», «baktepumodarm», «CrtpoeHue u
*u3HeHHbIH 1uk Bupyca CIIN/1a, 6aktepuodara», «Pernukarus JJHK».

Ob6opynoBanue: Monenu-anmiaukanuu «Ynsoenne JHK u Tpanckpunuus», «buocunres
oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJTHK.

Tema 5. PasMHo:KeHue U MHANBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounblif 1uKI, WMAM JKU3HEHHBIM LMK KieTku. WHTtepdaza m mwuro3. Ilpoueccsl,
npotekatomue B uHTepdasze. Perummkanums — peakums MmatpuuHoro cunteza JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN Ha0Op — KapuoTUN. JIUIUIOMIHBIM W TalJIOUJIHBIA XPOMOCOMHBIE
Habopbl. Xpomaruael. lluTonornueckre OCHOBBI Pa3MHOXKEHHUS M WHAMBHUIYAJIBHOTO Pa3BUTHS
OpPraHHU3MOB.

Henenune knetkun — Muto3. Crtaguu murosa. IIponeccsl, nmporucxoadiue Ha pa3HbIX CTAIUAX
MHTO3a. broIOrnueckuii CMbICIT MUTO3A.

[IporpamMmmupyemas rudenb KJIeTKH — alomnTo3.

®opMbl pa3MHOXKEHHS OPraHU3MOB: Oecrosioe U mojoBoe. Bupl 6ecronoro pa3MHOXKEHUS:
JIeNIeHHe HaJBOE, IOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHME, BETeTaTUBHOE
pa3MHO)eHHe. VICKycCTBEHHOE KIIOHHPOBAaHNE OPTraHU3MOB, €T0 3HAYEHUE JIJIS CEIEKIIHNH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.

Meiio3. Cramum wmeioza. IIponecchl, mpoucxonsuiye Ha cragusax Menosa. [loBeneHue
XpomocoM B Mero3e. KpoccnHrosep. buonornyeckuii CMbIC U 3HAUEHUE MEHO03a.

l'amerorenes — mponecc oOpa3oBaHUs IMOJIOBBIX KJIETOK Y >KUBOTHBIX. llojioBBIE >Kene3bl:
CEMEHHMKU U sn4yHHKU. OOpa3oBaHUE U DPA3BUTHE IOJOBBIX KJIETOK — TaMeT (CIepMaTo30HI,



AWLIEKIIeTKa) — coepMaroreHe3 U oBoreHe3. (OcCOOEHHOCTH CTpOEHHMS  SIMLEKIETOK U
cnepmaro3on1oB. OmnonorBopenue. [laprenorenes.

NunuBuayansHOE pa3BuTHE (OHTOTeHE3). DMOPHOHAIBHOE pa3BUTHE (AMOpHOTreHe3). DTarbl
SMOPUOHAIILHOTO Pa3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX: JAPOOJIEHHE, TacTPYJsusi, OPraHOTeHEs.
[ToctamOproHansHOE pa3BUTHE. THOBI TOCTIMOPUOHATIBHOTO PA3BUTHUS: TPSMOE, HEMPsMOe
(mmunHOYHOE). BnmsHue cpensl HAa pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3HIBATH
BpPOX/IEHHBIE YPOJCTBA.

Poct n pa3zButne pacrenuii. OHTOreHe3 I[BETKOBOI'O PAaCTEHHUs: CTPOEHUE CEMEHH, CTaJIuu
pa3BUTHS.

JdemoHcTpaumuu:

Tabmumpr u cxembl: «DopMbl pa3MHOXKEHUS OPraHU3MOBY», «JIBOHHOE OIJIOJOTBOpPEHHE Y
[BETKOBBIX pacTeHui», «BeretaTuBHOE pa3sMHOXKEHHE pacTeHUI», «JleJeHue KIeTKu OakTepuiiy,
«CTpoeHHe NOJOBBIX KIETOK», «CTpoeHHe XpoMOcOMbl», «KieTrouHbli LUk, «Perumkanus
JHK», «Muto3», «Meios3», «IIpsmoe u HenpsMoe pasBUTHE», «]'aMeTOreHe3 y MIIEKOIUTAIOIUX U
4yesnoBekay, « OCHOBHBIE CTaJIMM OHTOI'€HE3a».

O6opynoBaHue: MHUKPOCKOI, MHKporpenapaTsl «CrepMaTo30Uabl  MIIEKOMUTAIOLIET0»,
«Sineknerka miekonurarouero», «Kapnoknnes B kieTkax KOpelKa JIyKa», MarHUTHAas MOJEIb-
ammumkanus «Jlenenue kierkm», moaens JJHK, monens Merada3sHoii XpOMOCOMBEL.

JlaGopaTopHble U NpaKTH4YecKne padoThbi:

JlaboparopHasi pabora Ne 3. «HaGnrogenne MuTo3a B KIETKaX KOHYHMKA KOpEIIKa JIyKa Ha
rOTOBBIX MUKpOIIpenapaTax».

Jlabopatopnas pabora Ne 4. «M3yueHue CTPOCHHS TOJOBBIX KIETOK HA TOTOBBIX
MHUKpOIIpenaparax».

Tema 6. HacsiencTBeHHOCTh M H3MEHYHBOCTH OPTraHU3MOB.

IIpenmMer u 3agaun reHetuku. Mcropus pas3BuTHd TeHETHMKH. Poib muTOonoruu M
SMOpHUOJIOTUH B CTAHOBJIEHUU TeHETHKHU. Bxian poccuiickux v 3apyOeXHbBIX yUEHBIX B pa3BUTHE
IFeHETUKH. MeToabl TEeHETUKH (TMOPUIOJOTHYECKHM, LMTOT€HETUYECKHUM, MOJEeKYJIsIpHO-
reHetnyeckuii). OCHOBHbIE T€HETUYECKHE MOHATUA. ['eHeTHueckass CUMBOJIMKA, UCHOJIb3yeMas B
CXEMax CKpELIMBaHUM.

3aKOHOMEpPHOCTH  HacleIOBaHWsl  INpPHU3HAKOB,  ycTaHoBieHHble .  Mennenem.
MonoruOpuaHoe CKpelrBaHue. 3aKOH €IMHO00pa3usi TuOpHUIOB mepBoro mokosieHus. [IpaBuio
JOMHUHHPOBAaHUA. 3aKOH pacIleIUIeHHs Tpu3HakoB. I 'unore3a unctorsl ramer. [lonHoe u HemoiaHoe
JOMHUHHPOBAHHUE.

JurubpunHoe  cKpeliuBaHuWe. 3aKOH  HE3aBUCUMOTO  HAcleJOBAaHMSI  IPU3HAKOB.
[{uToreHeTMueckre OCHOBBI JUTHOPUAHOIO CKpellMBaHUSA. AHAJIM3MPYIOIIEe CKpEIIUBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS [T OTIPE/IETICHUSI TEHOTUIIA OCOOH.

CueruieHHoe  HacieZoBaHWe Tmpu3HakoB. PabGora T. Moprana 10 CLEIUIEHHOMY
HacJleJoBaHHIO TeHoB. HapyieHnue cuensieHus reHoB B pe3yibTaTe KPOCCUHIOBEpa.

XpOMOCOMHasi TEOpUS HACIIECTBEHHOCTH. | eHeTHuecKre KapThl.

I'enernka mona. XpOMOCOMHOE OIpEAENEHUE MOoja. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
I'oMorameTHbI€ M reTeporaMeTHbIE OpraHu3Mbl. HacnenoBanne npu3sHaKkoB, CHEIIIEHHBIX C TIOJIOM.

N3menunBocTh. Bubl n3MeHYMBOCTH: HEHACNIEACTBEHHAsI U HacleACTBeHHas. Poib cpesbl B
HEHACJIEJICTBEHHOW  HM3MEHYMBOCTH.  XapaKTepUCTHUKAa  MOAM(PHUKAIMOHHON  HW3MEHUYUBOCTH.



BapunauvoHHbI psin M BapuanuoHHas Kpuad. Hopma peakuuu npusHaka. KoaudecTBeHHbIE U
KaueCTBEHHBIC IPU3HAKU U X HOpMa peaknuu. CBOHCTBa MOAM(PUKAIMOHHON N3MEHIHBOCTH.

HacnencrBennasi, wium TeHOTHNHMYECKas, M3MEHYMBOCTh. KOMOMHATHBHAs W3MEHYUBOCTbD.
Meiio3 ¥ TMOJOBOM mMpolecC — OCHOBa KOMOMHATUBHOM W3MEHYMBOCTU. MyTalmoHHAs
W3MEHUYUBOCTh. Kitaccuukamuss MyTanuii: TEHHBIE, XPOMOCOMHBIC, TeHOMHBIE. YactoTta u
MPUYMHB MyTanuii. MyTareHHble (aKkTOpbl. 3aKOH TOMOJIOTHYECKHX DPSIOB B HACIEACTBCHHON
n3menunBocty H. . BaBunosa.

BresinepHas HaciieICTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka wuyenoBeka. Kapuorun uenoBeka. (OCHOBHbIE METOAbI TEHETHKUA 4YEJIOBEKa:
FCHEATOTUYECKUM,  OJIM3HEUOBBIM,  IIUTOTEHETUYECKUM,  OMOXUMHYECKHH,  MOJEKYJISPHO-
reHeTuyeckuid. COBpPEMEHHOE OIpEACIICHHE TIE€HOTHUIIA: IIOJHOTEHOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIUpOBaHUEe, B ToM uucie ¢ nomomipto [I[[P-ananuza. HacneactBennble 3a0osieBaHUs
YeJIOBeKa: TCHHBIE 00JIe3HU, 0OJIE3HH C HACIICICTBEHHOW MPEIPACIIONIOKCHHOCTBIO, XPOMOCOMHBIE
0one3nu. ComaTnyeckue M TreHepaTuBHbIE MyTaruu. CTBOJIOBBIC KIIETKU. [IpHHIUIIBI 310pOBOTO
oOpa3a XHW3HHU, AUATHOCTUKH, MPOPHUIAKTUKH M JI€UYEHUs TeHETHUeCKux Oose3Hell. Menuko-
F€HETUYECKOE KOHCYJbTUPOBAHUE. 3HAUYEHHUE MEIULMHCKOM TE€HETUKH B MPEIOTBPAILCHUU U
JICYCHUU TCHETUYCCKUX 3a00JIeBaHUI YEIIOBEKA.

JdemoHcTpaumnu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®puz, C. C. YerBepukos, H. B. Tumodees-
Pecosckuit, H. 1. BaBuinos.

Tabmuubl u cxembl: « MOHOTHOPUIHOE CKPEIIMBAHHE M €r0 IMTOTEHETUYECKash OCHOBaY,
«3aKOH PACIICIUICHUS W €T0 IUTOTCHETHYECKass OCHOBA», «3aKOH YHUCTOTHI TaMeT», «urubpumanoe
ckpemuBaHue», «lluTomornyeckue  OCHOBBI ~ JUTHOPUAHOTO  CKpemuBaHUs», «Meito3»,
«B3anmoelicTBiE alIeNbHBIX T€HOBY», «['€HeTHUeCKre KapThl PACTEHH, )KUBOTHBIX U YEIIOBEKAY,
«l'enetnka mona», «3aKOHOMEPHOCTH HACIEAOBAHUS, CUEIUIEHHOrO C mojom», «KapuoTumsl
YeJIOoBeKa W OJKUBOTHBIX», «Buubl wu3MeHUMBOCTH», «MoauduKkanMoHHas HW3MEHYHUBOCTHY,
«HacnenoBanue pesyc-paktopay, «['eHeTHKa rpymi KpoBu», « MyTalimoHHasi U3MEHUUBOCTH.

O6opynoBanue: MoAenu-anmiIukanuu «MoHoruOpuaHoe ckpemuBaHue», «HemomHoe
JOMUHUpOBaHUEY», «Jlurnbpuanoe ckpemuBanue», «llepekpéct XpoMocoM», MHUKpPOCKON U
Mukponpenapar «J/lpozodpuna» (Hopma, MyTanuu (GopMbl KpbUIBEB U OKpAaCKM Tena), repoapuid
«I"'opox moceBHOW».

JlabopaTopHble H IPaKTHYeCKHEe PadoThI:

JlaboparopHasi pa6ora Ne 5. «V3yueHue pe3ylnbTaTOB MOHOTHOPUAHOTO U JUTHOPUIHOTO
CKpeNIUBaHus Y APO030(HIIbI Ha TOTOBBIX MUKPOIIPETIapaTax.

JlabopaTtopHas pabora Ne 6. «M3yueHne MoauUKAITMOHHOW W3MEHYMBOCTH, MOCTPOEHUE
BApUALIMOHHOTO Psiia U BApUALIMOHHON KPUBO».

Jlaboparopnass pabGora Ne 7. «AHanu3 MyTauuid y JApo30QuIbl HAa TOTOBBIX
MHUKpOTIpenapaTaxy.

[TpakTrueckas padota Ne 2. «CocTaBiieHHE W aHAJIN3 POJAOCIOBHBIX YEITOBEKa.

Tema 7. Cesexkunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa M MPOLECC. 3apOKJICHUE CeleKIMH U JomecTukauus. Yuenue H. WM.
BaBuioBa 0 1eHTpax TPOUCXOXKIEHUS M MHOTO0Opa3usi KyJbTypHBIX pacTeHuil. LleHTpsI
MPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COPT, TTOpOIa, IITAMM.



CoBpeMEHHBIE METONBI CeJeKIUU. MacCoBBId M WHIMBUAYATbHBIH OTOOPHI B CEIEKIIUU
pactenmii M KUBOTHBIX. OIIEHKa dKCTEphbepa. BIU3KOPOJICTBEHHOE CKpEIIMBAaHWUE — WHOPHJIMHT.
Uucras nuaus. CkpenuBaHue YMCTHIX JIMHHUK. ['erepo3uc, niam rubpunHas cuia. HepoactBeHHOE
CKpellrBaHue — ayropuauar. Otaanénnas rudpunusanus u e€ ycrnexu. MckyccTBeHHbII MyTarenes
Y TIOJTyYEHUE TOJUIIONI0B. JIOCTHXKEHHUS CENEKIIMU PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexnosnoruss Kak oOTpaciib MPOU3BOJACTBA. ['€HHAas WHXKEHEepUs. ITambl CO3JAaHUS
pekomOunantHoi JIHK wu Tpancrennnix opranusmoB. Kierounas wumxkeHepus. KieTounbie
KYyJbTypbl. MHUKPOKJIOHAIBHOE pPa3MHOXKEHUE pacTeHui. KioHMpoBaHHE BBICOKONPOAYKTHUBHBIX
CEeNIbCKOXO3SIICTBEHHBIX OpPraHM3MOB. OKOJOTMYECKHEe U J3THYeckue mnpodinemel. MO —
TCHETUYECKU MOJU(UIIMPOBAHHBIC OPTaHU3MBI.

JeMoHcTpanuu:

[optpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. 1. Kapneuenko, M. @. 1IBaHOB.

Tabmuubl u cxembl: Kapta «LIeHTpbI NPOUCXOXKACHUS M MHOTO00pa3usi KYyJbTYPHBIX
pactenuit», «llopoabl mOMalIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuit», «OtnanéHHas
rubpunuzamusy, «Pabotel akamemumka M. @. MHWeanoBay, «l[lomumnongus», «OOBEKTHI
ouotexHonorun», «KierouHnele KyJIbTypbl M KJIOHHpOBaHHE», «KoHCTpyupoBaHuWe W MEpPEeHOC
TE€HOB, XPOMOCOM.

ObopynoBanue: MYJSDKA IUIOJOB M KOPHEIUIONOB ITUKUX (DOPM M KYJIBTypHBIX COpPTOB
pactenuii, repoapuit «CenbCKOX035HCTBEHHBIC PACTEHUS.

JlaGopaTopHble H NpaKTH4YecKne padoThbi:

Okckypcusi «OCHOBHBIE METOIBI M JIOCTHIKCHHS CEJICKIIMA PACTEHUW W KUBOTHBIX (HA
CCJICKIIMOHHYIO CTaHIUIO, IICMCHHYI0 ()epMy, COPTOHCIBITATCILHBIN yYacTOK, B TEILNTUYHOE
XO035IIICTBO, JTa0OPATOPHUIO arPOYHUBEPCUTETA MIIM HAYUYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBosronuOHHAsA OHOJIOTHSI.

[IpennocslIku BOZHUKHOBEHUS 3BOJIIOLMOHHON TEOPHUU. DBOJIOLMOHHAS TEOPHUS U €€ MECTO
B Ouosioruu. BiusiHue 5BOIOIMOHHON TEOPUH HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CaunerenbcTBa 3BoOLMU. [laneonTonornyeckue: nocieoBaTeIbHOCTh MOSBICHUS BUJIOB B
MaJIEOHTOJIOTUYECKOMN JIETONHCH, TepexoaHble hopMbl. bruoreorpapuyeckue: cXoaCTBO U pa3inyuue
¢bayH 1 pop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTMUECKUE: CXOJCTBA W pPa3Iuuus SMOPHOHOB pa3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTEIIbPHO-AaHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTM4YHble, pYJIUMEHTapHble OpraHbl,
aTaBU3Mbl. MOJIEKYISIpPHO-OMOXUMHUYECKUE: CXOJCTBO MEXaHU3MOB HACIEACTBEHHOCTH U OCHOBHBIX
METa0OJIMYECKUX MyTel Y BCEX OPraHU3MOB.

OpomonmonHass  teopuss Y. Jlapsuna. Ilpeanoceliku BO3HMKHOBEHMS JapBHHH3MA.
JIBMOKyIIIME CUITBI 3BOJIOLUHU BUIOB 10 JlapBuHY (M30BITOYHOE pa3MHOKEHHE NTPH OTPAHUYEHHOCTH
pecypcoB, HeomnpeaenEéHHas 3MEHYUBOCTh, 00pb0a 3a CyIeCTBOBaHHE, ECTECTBEHHBIN 0TOOD).

Cunretnueckas Teopus sBosmonnu (CTO) u €€ 0OCHOBHBIE MOJIOKEHUS.

Muxkposontonus. [Tomynsanus kak eIMHUIA BUAA U IBOJIIOLIUN.

JBuwxkymie cuibl ((pakTopbl) SBOJIOLMHU BHUJOB B INpupoje. MyTalMOHHBIA Hpolecc U
KOMOMHaTUBHAsI U3MEHUMBOCTb. [lonmysiimoHHbIe BOJIHBI U Apeiid reHoB. M3onsauus u Murpamus.

EcrecTBenHbIi 0TOOp — HanpaBisromuil pakrop 3BoronHH. OPMBI €CTECTBEHHOT'O 0TOOpA.
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[TprucnocoOIeHHOCTh OPraHU3MOB KaK pe3yJbTaT 3BOJOLUH. [Ipumeps! mpucnocobaeHuin y
Opranu3MoB. ApoMOp(O3bl U UAHOAIANTALINH.

Bun wu BupooOpazoBanue. Kpurepun Buna. OcHOBHbIE (OpMBI  BUA00OPAa30BaHUS:
reorpaguueckoe, 3K0JI0rHYecKoe.

MaxkposBomronust. Popmbl  3BOMOLMH:  (DUIIETHYECKasi, AMBEPIeHTHAs, KOHBEPreHTHas,
napaiensHas. HeoOpaTuMocTh 3BOTIONHUY.

IIponcxoxaeHne OT HECTIELMAIU3UPOBAHHBIX IPpeaKoB. [Iporpeccupyromas cnenuanins3anys.
AnanTuBHas paauanys.

JdemoHcTpaumnu:

Iloprpersr: K. Jlunne#t, XK. b. Jlamapk, Y. Hdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkxens, @. Mromiep, A. H. CeBeprios.

Tabnuuel u cxemsl: «Pa3BuTHE OpraHMYECKOro Mupa Ha 3emiiey, «3apobIlIi NO3BOHOUYHBIX
KHUBOTHBIX», «ApXxeonTepukc», «PopMbl OOpbOBI 3a cymecTBoBaHUE», «EcTecTBeHHBIH OTOOPY,
«MHoroobpa3ue COpTOB pacTeHHii», «MHorooOpasue mOpoJa KHUBOTHBIX», «[lomysiumy,
«MyTanmoHHas HM3MEHYMBOCTB», «Apomopdosb», «Manoananrtauum», «OOmas aereHepanusy,
«/IBmxyiue cuibl 3Bosronny», «Kapra-cxema mapuipyra nyremectsus Y. /lapsuna», «bopnba 3a
cymiectBoBaHue», «IIpucrocoOIeHHOCTh OpraHu3MoBy, «leorpaduueckoe BHI000pa30BaHUEY,
«DKO0JIOTUYECKOE BH1000pa30BaHUE.

OO6opynoBaHMe: KOJUIEKLUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHM OKpAcKu, HaOOp IJIOJO0B U
ceMsH, Koyuiekius «lIpumepsl 3alUTHBIX MPUCIOCOOIEHUN y JKUBOTHBIX», MoJelb «OCHOBHbIE
HaIpaBJIEHUs IBOJIIOLIUNY», 00bEMHas MoJieb « CTPOEHHE IOJIOBHOI'O MO3Ia TO3BOHOUYHBIX).

buoreorpaguueckas kapTa Mupa, KoJuieKIus «PopMbl COXpPaHHOCTH UCKOMAEMbIX KUBOTHBIX
U pacTeHHil», Mmonenb anmmkanus «llepexkpéct xpoMmocom», BiakHble npenapartbl «Pa3sutue
HacekoMoroy», «Pa3zButme nArymku», mMukponpenapat «po3opuna» (Hopma, MyTauuu (opMbl
KPBLIJIbEB U OKPACKU TEJa).

JlaGopaTopHble U PaKTHYeCKHE PadOThI:

JlabopaTtopHnas padota Ne 1. «CpaBHeHHE BUAOB 10 MOP(POIOTHUECKOMY KPUTEPHIOY.

Jlabopatopnass pabGora Ne 2. «OmnucaHue NPUCTOCOOJIEHHOCTH OpraHuaMa u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE )KU3HU Ha 3emJie.

JloHayuHble TPEICTABICHUS O 3apOXKJIE€HUM KU3HU. HayuHble runore3sl BO3ZHMKHOBEHHUS
KHU3HM Ha 3emye: aOuoreHe3 M MaHcHepMHs. XHUMHUYEcKas 3BOJIOLUS. AOHOTeHHBIM CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHWYECKUX. DKCIIEPUMEHTAIBHOE MOATBEPKACHUE XMMHUYECKON
sBosoniu. HawanbHble sTanbl 6uosnorndeckoit somonuu. ['unoreza PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTyp U BO3HUKHOBEHHE IPOTOKJIETKH. [lepBble KIETKM W HUX HBOJIOLHUA.
DOopMHUPOBAHUE OCHOBHBIX IPYIII KUBBIX OPraHU3MOB.

Pa3BuTHe xu3HM Ha 3emiie 1o 3pam u nepuojam. Karapxeil. Apxelickas U mpoTepo3oicKas
apbl. [laneozoiickas spa u e€ nepuonpl: KeMOPHICKUI, OPAOBUKCKUHN, CHITYpPUMCKHM, T€BOHCKUM,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30iicKkas 3pa U €€ epruoabl: TPUACOBBIN, OPCKU, MEJIOBOM.

KaiiHo30licKast 5pa u €€ nepro/pl: ajJeoreHOBbIN, HEOT€HOBBIH, aHTPOIIOTEHOBBIN.

XapakTepucTuKka KiIMMaTa M TEOJIOTHYECKHMX NponeccoB. OCHOBHBIE 3Talbl 3HBOJIIOLUHU
PacTUTEIBHOTO U KUBOTHOTO MUpa. ApoMop(do3bl y pacTeHui U )kUBOTHBIX. [losiBIeHMe, pacBeT U
BBIMHPAHUE TPYII KUBBIX OPIraHU3MOB.
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Cucrema OpraHMYECKOro MHUpa Kak OTpakeHHEe HBOIOLMHU. OCHOBHBIE CUCTEMATHUUYECKUE
TPYIIIIBI OPraHU3MOB.

OBOJIIOLIMSL  4YeJOBEKa. AHTpPOIOJIOrMS Kak Hayka. Pa3BuTue mpenctaBieHUd O
MIPOUCXOXKACHUH YeloBeKa. MeToabl u3ydeHus antpornoreHe3a. CXoAcTBa M pa3inyusl 4eJ0BeKa U
AKUBOTHBIX. CHCTEMATHUYECKOE MOJI0KEHUE YEIOBEKaA.

HBwxkyme cunbl  (pakTopbl) aHTpomoreHe3a. HacneAacTBeHHAass HM3MEHYHMBOCTh |
ecTecTBeHHbIN 0TOop. OOmecTBeHHBIH 00pa3 *U3HU, U3TOTOBJICHHUE OPYAHMM Tpyla, MBILIUICHUE,
peysb.

OcCHOBHbBIE CTaJMM M BETBU HBOJIIOLMM YEJIOBEKA: ABCTPAIONUTEKH, YE€IOBEK YyMEIbIi,
Yenosek npsmoxondmui, Yenosek HeanaepTanbCkuii, Henosek pazymHblii. Haxonku nckomaemsIx
OCTaTKOB, BpeMsl CYIIECTBOBAaHHMsS, OOJACTh pPacCHpOCTpaHEHHUs, 00BEM TOJOBHOTO MoO3ra, o0Opa3
KU3HU, OPY U

YenoBedeckne packl. OCHOBHBIC OOJBIIME pachkl: eBpomneougHas (eBpas3wiicKas), HErpo-
aBcTpajiongHas  (dPKBaTOpUANbHAA), MOHTOJIOUTHAS (a3uarcko-aMepuKaHCKas). UepTsl
MPHUCTIOCOOJICHHOCTH MPEICTaBUTENEH YeIOBEYECKIX pac K YCJIOBUSAM CyllecTBOBaHUs. EAMHCTBO
yesnoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumnu:

[Moptpetsr: @. Pean, JI. Ilactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBun.

Tabnumpr u cxembl: «Bo3HukHOBeHune ConHEYHOW cuCTeMbl», «Pa3BUTHE OpPraHHMYECKOTO
mupa», «PacturenpHas kietka», <«OKuBoTHass kierka», «lIpokapuornueckas  KieTkay,
«CoBpemMeHHasi CHCTEMa OpraHHYecKoro mupa», «CpaBHEHHME aHATOMHYECKHX YEpPT CTPOEHUS
YeJoBeKa W YeJOBEKOOOPa3HBIX 00e3bsiH», «OCHOBHBIE MeCTa IMaJCOHTOJIOIMYECKHX HaXOJIOK
MPEAKOB COBPEMEHHOIO 4enoBeKa», «/[peBHelimme moan», «lpeBHue moam», «llepsbie
COBPEMEHHBIE JI0/IN», «YeroBeYecKue paco».

O6opynoBanne: Mmymspku — «lIpoucxoxknenue denoBeka»  (OFOCTBI  aBCTPANIONMTEKA,
MATEKAHTPOIa, HEeaHJAepTalblla, KPOMAaHbOHIIA), CIEMKH WM H300paKeHUs KaMEHHBIX OpYIuid
MEepPBOOBITHOTO 4YeJOBEeKa (KaMHH-UONMEphl, pyOuia, ckpebiia), T€OXpOHOJOTHYECKas TaliuIa,
KoJuIeKIUs «P@OpMbI COXPaHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTEHUIN.

JlabopaTopHbie H IPaKTHYeCKHe PadoThI:

[Tpaktuueckas pabora Ne 1. «M3yueHHe MCKOMAeMbIX OCTAaTKOB PACTEHUU W >KUBOTHBIX B
KOJUIEKIIMSIX).

DKCKypcusi «IBOJIIONHS OPTaHUYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIA WIIH
KpaeBeI4ecKuil My3ei).

Tema 3. Opranusmbl 4 OKpYy Karolias cpejaa.

DKOJIOrHs KaK HayKa. 3a/ladyd M pa3/aeiibl SKOJIOTUU. MeToabl SKOJOTUYECKUX HCCIIeIOBaHUM.
DKOJIOTrM4eCKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpi oOuTaHus OpraHU3MOB: BOJHAS, Ha3eMHO-BO3/1yIlIHAS, MOYBEHHAs,
BHYTPHUOpPTaHU3MEHHASI.

Oxonornueckue (daktoprel. Krnaccudukarus skojgorndeckux (akTopoB: aOWOTHYECKHUE,
OMOTUYECKHE U aHTPONOreHHbIe. J{eficTBHE IKOMOTHYecKuX (PAKTOPOB HAa OPTaHU3MBI.

AbGuotnyeckue  (akTOppl:  CBET,  TEMIeparypa,  BIAKHOCTh.  DOTOMEPUOAU3M.
[IpucnocoOneHust OpraHu3MoB K JeicTBUIO abuoTHYecKuX (akTopoB. buonornyeckue puTMsl.

buotnueckue daktopsl. Buasl OMOTHYECKUX B3aMMOICHCTBHI: KOHKYPEHITUS, XUIITHUYECTBO,
cumbuo3 u ero ¢opmel. [lapasutusm, koomeparus, MyTyaau3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
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HaxXJICOHNYECTBO). AMEHCAIHM3M, HEUTpaM3M. 3HAUYCHHE OMOTHYECKUX B3aUMOJCUCTBUN IS
CYIIECTBOBAHUS OPTaHU3MOB B IIPHPOTHBIX COOOIIECTBAX.

OKOJIOTMYECKUE  XAPAKTepUCTUKU momyiasiuuud. (OCHOBHBIE IOKAa3aTeNW  MOIMYJISLUU:
YUCJIIEHHOCTh, IUJIOTHOCTh, POXKIAEMOCTb, CMEpPTHOCTb, HPHUPOCT, Murpauusa. JluHamuka
YUCJIEHHOCTHU MOIYJISIMU U €€ peryJisiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymbonbar, K. @. Pynse, O. ['ekkensb.

Tabmumsr u cxemsl: kapta «[Ipupoansie 30HbI 3emun», «Cpenbl 0OUTaHUS OPraHU3MOBY,
«Dotonepuoguzm», «llomynauun», «3aKOHOMEPHOCTM POCTAa  UYUCIEHHOCTH  IONYJISALUU
uHOpy30pun-Tyhenbkm», «llumessie menm.

JlabopaTopHble U NpaKTH4YecKue padoThbi:

Jlaboparopnas pabora Ne 3. «Mopdonoruueckrue 0cOOEHHOCTH PACTEHUN M3 Pa3HBIX MECT
OOUTaAHUS.

JIaGoparopnas padota Ne 4. «BnusiHuEe cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCay.

[Tpaktuueckas pabota Ne 2. «Iloacuér mIOTHOCTH NOMYJISILIMIA Pa3HBIX BUJOB PACTCHUI».

Tema 4. Coo01ecTBa M YKOJOTHYECKHE CHCTEMBI.

Coo011ecTBO Opranu3MoB — 6uoreHo3. CTpyKTypbl OMOIIEH03a: BUI0BAasI, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuuieBas). Bunpl-noMmuHanTel. CBsi3u B OHOLIEHO3E.

DKkojoruveckre cucreMbl (9kocuctemsl). lloHstue 00 skocuctemMe U OHOreoIeHO3e.
QOYHKUMOHAIbHBIE  KOMIIOHEHTBl  3KOCHUCTEMbI:  IPOAYLEHTbl, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopoTr BemecTB M MOTOK JHEPIUU B IKocucTeme. Tpoduueckue (MUIIEBBIE) YPOBHHU
skocuctembl. [lumessie nenu u cetu. OCHOBHBIE MTOKA3aTENN SKOCHCTEMBI: OMoMacca, PO yKIIHS.
DKOJIOTHYEeCKHE MUPaMUAbL: MPOXYKIHMM, YHCICHHOCTH, Ouomaccel. CBOMCTBa 3KOCHCTEM:
YCTOMYMBOCTB, CAMOPETYJIALHns, pasButue. Cykueccus.

[IpyponHble 3KOCHUCTEMBI. ODKOCHUCTEMBI 03€p M pPEK. OKOCHCTEMA XBOMHOIO WIH
LIMPOKOJINCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE 3KOCHCTEMBI. ATpO3KOCUCTEMBL. YpOoskocuctemsl. buonormdeckoe u
X03HCTBEHHOE 3HAUCHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopa3znoobpasue kak (akrop ycToWdMBOCTH 3KocucTeM. CoxpaHeHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emIie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panniibl, coctaB u crpykrypa ouocdepst. XKusoe
BellecTBO U ero pyHkuuu. OcobeHHocTH 6rocdepsl Kak ri1odanbHOM 3kocucTeMsl. JluHaMudyeckoe
paBHOBecHe U 0OpaTHas CBs3b B OHocdepe.

KpyroBopoTsl BemiectB M OHMOreOXMMHUYECKHE LHKIbI 3JEMEHTOB (yrjiepoja, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Omocdepe 3emnn. AHTponoreHHble u3MeHeHus: B Ouocdepe. ['modansHbIe
HKOJIOTHYECKUE TTPOOIEMBI.

CocymecTBoBaHMe NpUpOAbl U yenoBedecTBa. CoxpaHeHHe OmMopazHOOOpa3usi Kak OCHOBA
ycToiunBocTU Ouocdepsl. OCHOBa pallMOHAIBHOIO YIPAaBJICHUS HMPUPOIHBIMHU PECypcaMu M UX
ucnosib3oBanue. JlocTikeHst OMOJIOTHH M OXpaHa IPUPOIBL.

JdemoHcTpaumnu:

[Toptpetsr: A. JIx. Tencnm, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuusr 1 cxemsl: «[lumessie nenu», «buoneHos: cocraB u cTpykrypa», «llpupoaHbie
coobmiectBay, «llenn mnuTaHua», «IKomorudeckas mnupamuga», «buocdepa u yermoBex»,
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«IKocHcTeMa MIUPOKOJIMCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOTO Jiecay, «buoreHo3 Bogoémay,
«ArpoueHosy, «IIpuMepHble aHTPONIOreHHbIE BO3AECUCTBUS HAa IPUPOAY», «BaxkHelline NICTOYHUKI
3arpsA3HEHUs] BO3/lyXa M TPYHTOBBIX BoI», «llouBa — BakHeHuas cocraBisomas Ouochepb»,
«®PaxTopsl rerpaganuu nousy, «llapuukossiil 3¢ ek, «PakTOpsl pailOAKTUBHOTO 3arpsA3HEHUS
ouocheprr», «OOmas crpykrypa Ouoctheps», «Pacmpocrpanenne xu3Hu B Ouochepe»,
«O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriaepoma B Ouochepe», «Kpyrosopor azora B
IIPUPOALY.

OO6opynoBanue: Mojenb-anmukanus « TunuuHsle OMOLEHO3bl», repbapuil «PacTurenbHble
coobmiecTBay, KoJulekimu «buorneHo3», «BpemuTenn BaKHEHIIMX CEIbCKOXO3SHCTBEHHBIX
KyJIbTyp», TepOapuul M KOJUIGKIMHM pACTEHUH M JKUBOTHBIX, NPUHAUICKAIIUE K pa3HbIM
HKOJIOTUYECKUM TpylnaMm oaHoro Buaa, Kpachas kuura Poccuiickoit ®enepauuu, u3o0paxeHus
OXPaHSEMbIX BUJIOB PACTEHUI U KUBOTHBIX.

[VNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOIPAMMBI 110 BUOJIOTUU HA
bA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUMA

Cormacho ®I'OC COO, ycraHaBiuMBaKOTCS TpeOOBaHMA K pe3yJlbTaTaM OCBOEHHS
00yYaroImuMHUCs MPOrpaMM CPEIHEro OO0Iero oOpa3oBaHMA: JMYHOCTHBIM, METANPEIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbHI

B CTPYKTYpPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUA IIPCAMETA «buonorusay BBIJICJICHBI
CJIEYIOIIHE COCTABISIONINE: 0OCO3HAHNE 00YUYAIOUTUMUCS POCCUMCKON MPpaXKIaHCKOW MICHTUYHOCTH
— TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIICHUIO, HAJTUYUe MOTUBALIUU K
00y4eHHUI0 OMOJIOTHH, IeJIEHANIPABIEHHOE Pa3BUTHE BHYTPEHHUX yOEXKIACHUI JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX HCHHOCTGI\/'I U UCTOPUYICCKUX Tpa)munﬁ PasBUTUA OHMOJIOTMYECKOr0 3HaHUuA, TOTOBHOCTbH
U CIOCOOHOCTh OOYYaromIMXCsl PYKOBOJICTBOBATHCSI B CBOEH JEATETLHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, NPUCYIIMMHU CHUCTEME OHOJIIOTMYECKOTO OOpa30BaHMs, HaIHUUE
HKOJIOTHYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh LIETTN M CTPOUTH )KMU3HEHHBIE TUTAHBI.

JImaHOCTHEBIE pPE3YJIbTaTbl OCBOCHHA MPEAMCTA «brnonorus JOCTUT'AalOTCA B CJIHUHCTBC
yqe6H01‘/'1 M BOCITUTATEIBLHOM ACATCIIBHOCTH B COOTBCTCTBHU C TpaJUIIHUOHHBIMH pOCCI/IfICKHMH
COLIMOKYJIbTYPHBIMH, UCTOPUYECKMMH U JYXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSMH, MPUHSATHIMU B
o0miecTBe MpaBWJIaMU W HOPMaMu TIOBEJEHUS M CIIOCOOCTBYIOT MpoOIleccaM CaMOIIO3HAHUSA,
CaMOBOCIIUTaAaHUA W CaMOPAa3BUTHA, Pa3BUTUA BHYTpeHHefI MO3WIUMKU JIUYHOCTHU, IAaTPpHUOTHU3MA,
YB&OKEHHUS K 3aKOHY M IIPABOIOPSAKY, YEIOBEKYy TpPyJa M CTapLIEMy IIOKOJEHUIO, B3aHMHOIO
yBa)KEHHUS, OEPEIKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAMIO U TPATUIUSM MHOTOHAIIMOHATHHOTO
Hapoza Poccuiickoi denepannu, NpUpoae U OKPYKAKOLIEH cpee.

JImaHOCTHEIE PE3YIBbTATEI OCBOCHUA yqe6H0ro nmpeameTa «brnonorusy JOJIDKHBI OTpaXaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaronIuxcsi pyKOBOJCTBOBATHCS CHOPMHPOBAHHOW BHYTPEHHEH
MO3UIMEN TNYHOCTH, CHCTEMOM IIEHHOCTHBIX OPUEHTAIUN, TO3UTHBHBIX BHYTPEHHUX yOCKICHMUIA,
COOTBETCTBYIOIIUX TPAIUIIMOHHBIM [IEHHOCTSM POCCHICKOTO 00IIecTBa, pacuIMpeHne >KU3HEHHOTO
OIlbITa WM OIbITA ACATCIBHOCTH B IIPOLUCCCE pCain3aliil OCHOBHBIX HaHpaBHeHI/Iﬁ BOCIIATATENHEHON
JCATCIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOro BOCIIUTAHUS:
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c(OPMHPOBAHHOCTh  TPAXKAAHCKOM  MO3MIMU  OOydaromerocs Kak  aKTUBHOTO |
OTBETCTBEHHOT'0 YJI€HA POCCUNCKOI0 OOLIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX MIpaB U OOsA3aHHOCTEH, YBa)XK€HHE 3aKOHA U
MIPABOIIOPSIIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW NEATEILHOCTU MPU CO3JaHUHM y4E€OHBIX MPOEKTOB,
pelIeHnr yU4eOHBIX U MMO3HABATEIIBHBIX 33]1a4, BBHITIOJTHEHUH OMOJIOTHICCKUX YKCIIEPHUMEHTOB;

CIOCOOHOCTH OIpPEAEATh COOCTBEHHYIO MO3UIIMIO 110 OTHOIICHUIO K SIBJICHHUSIM COBPEMEHHOMN
KHU3HU U OOBSICHATD €€;

YMEHHE yUUTHIBATh B CBOMX JICUCTBUAX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aWMOICHCTBUS
TOJIEH ¢ pa3HbIMH YOSKICHHUSIMHE, KYJIbTYPHBIMU IICHHOCTSIMHU M COITUATBHBIM MTOJI0KCHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOI'O BBIMOJHEHHUS Yy4eOHBIX,
MO3HABATENBHBIX U UCCIIEOBATENLCKUX 3a/a4, YBAKUTEIHHOTO OTHOIIEHUS K MHEHHIO ONIITOHEHTOB
IIpU 00CYX/I€HUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOI0 COJIEPKAHUS;

TOTOBHOCTbH K TYMaHUTAPHOU U BOJOHTEPCKOM JIEATEIbHOCTH;

2) IATPUOTHUYECKOT0 BOCTIMTAHMS

c(OPMHUPOBAHHOCTh POCCHICKON TpaskJaHCKON HACHTUYHOCTH, MATPUOTHU3MA, YBAXKEHHUS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH Tepel PoanHoM, ropnoctu 3a cBor Kpai, cBoro Poauny,
CBOM A3BIK U KYJIBTYPY, IPOIJIOE U HACTOSAIIEE MHOTOHAI[MOHAIbHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEAHIO M MAMATHUKAM MPUPOJBI, JOCTHKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIOPTE, TEXHOJIOTHUSIX, TPYAE;

CTIIOCOOHOCTh OIEHMBATH BKJIAJl POCCHICKHUX YYEHBIX B CTAHOBIICHHE U Pa3BUTHE OMOJIOTHH,
MMOHUMAHUS 3HAYeHUs OWOJOTUM B TIO3HAHUM 3aKOHOB TMIPUPOJbLI, B JKU3HU 4YEJIOBEKA H
COBPEMEHHOT0 00IIIeCTBa;

ujeitHas yoe:xxI€HHOCTh, TOTOBHOCTh K CITY»XEHHIO U 3amute OTedecTBa, OTBETCTBEHHOCTh 32
€ro cyanoy;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IECHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUECKOTO MTOBEICHUS;

CIIOCOOHOCTH OILIEHHMBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIICHMs], OPUCHTUPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOIO OYyyIIEro;

OTBETCTBEHHOE OTHOILIEHHUE K CBOMM POJUTENSAM, CO3JaHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO
MIPUHATUS LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU € TPaJAULIMAMU Hapoa0B Poccuu;

4) 3cTeTUYECKOT0 BOCTIUTAHMSL:

ACTETUYECKOE OTHOILIEHUE K MHpPY, BKJIIOYAs ACTETUKY ObITa, HAYYHOIO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHUIA;

MMOHMMAaHKE SMOIMOHAIIBHOTO BO3JAECHCTBUS AKUBOK IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHUIO B pa3HBIX BHJIAX HCKYCCTBa, CTPEMJICHHE TMPOSBISATH
KauyecTBa TBOPUYECKON JTMUHOCTH;

5) ¢pu3nueckoro BocnuTaHus, POPMHUPOBAHUSA KYJIbTYPbI 310POBbSI U 3MOLMOHAJILHOI0
Os1aromosty4us:

MMOHMMAaHUE W peain3alius 37J0pOBOTO M 0e30macHOro obpasza KU3HH (30pOBOE MUTAHHE,
COOJI0/ICHNE TUTHEHUYECKUX TPAaBWJI U HOPM, COAJaHCUPOBAHHBIM PEXUM 3aHITHH M OTIbIXA,
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peryinsipHasi pu3nuecKasi akTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOT'O ¥ KOMIIETEHTHOTO OTHOIICHHUS
K COOCTBEHHOMY (PU3NYECKOMY U IICUXHMYECKOMY 3/10POBBIO;

[IOHMMaHKE LIEHHOCTH IPaBUJI MHIUBUYyaJIbHOIO U KOJUIEKTUBHOI'O O€3011aCHOIO MOBEICHMS
B CUTYallUsIX, YTPOXKAIOIIUX 30POBBIO U KHU3HU JHOJIEH;

OCO3HAaHUE IIOCIEACTBUA W HENPUATUS BPEAHBIX MPHUBBIUEK (YNOTPEOJIEHUS aIKOrOJId,
HapKOTHUKOB, KYpEeHUS);

6) TPya10BOr0 BOCIMTAHMSA:

TOTOBHOCTb K TPY/y, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10JI00HE;

TOTOBHOCTh K AQKTUBHOHM J€ATEIBHOCTH TEXHOJOIMYECKOM M COLMAaJIbHOM HaIlpaBJIEHHOCTH,
CIOCOOHOCTh MHUIIMMPOBATH, INITAHUPOBATH M CAMOCTOATEIBHO BBIIOJIHSATH TAKYIO 1S TEIbHOCTD;

HMHTEpEC K pa3iMyHbIM cdepaM NpodecCHOHANbHON NeATeNbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIHM BEIOOp Oyay1el npodeccuu U peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpA30BAHMIO HA TPOTHKEHHH BCEH
KU3HU;

7) 3K0JIOrHYeCKOr0 BOCIIUTAHMSA:

9KOJIOTUYECKHU 11eJ1eco00pa3HOe OTHOLIEHHE K MPHUPOJE KaK MCTOYHHMKY XH3HM Ha 3emie,
OCHOBE €€ CYILIECTBOBaHMS,

MOBBILLIEHUE YPOBHSA HKOJIOTMYECKON KYJIbTYphl: HPHOOPETEHHE OIbITa IUIAHUPOBAHMS
MIOCTYTIKOB M OLICHKH UX BO3MOJKHBIX ITOCIICACTBUM JJIs1 OKpY Karollel cpe/ibl;

OCO3HaHME ITI00AJILHOTO XapaKTepa SKOJIOTHYECKUX MpoOIeM U IyTel UX pelieHus;

CIOCOOHOCTH MCIIONIb30BATh MPHOOPETaEMBbIC TP M3YYCHUU OMOJIOTHH 3HAHUS U YMEHHS TIPH
pelieHnn npoOseM, CBSI3aHHBIX C PAalMOHAIBHBIM IPUPOJIONOIb30BAaHUEM (COOJIIOIEHUE ITPaBUII
MIOBE/ICHUS B IIPUPOJIE, HAIIPABJIICHHBIX HA COXPAHEHUE PAaBHOBECHSI B DKOCUCTEMAX, OXpaHy BUOB,
HKOCUCTEM, OHOChEpHI);

aKTUBHOE HETIPUATHE IEHCTBUM, IPUHOCSILIUX Bpe OKPYIKaAIOILIEN IPUPOJHON cpenie, YMEHUE
MIPOrHO3UPOBATh HEOJIArOMPUATHBIE SKOJIOTHYECKHUE MOCIEACTBUS NPEIIPUHUMAEMbIX NEHCTBUI U
MPeOTBPALATh UX;

HaJIM4UE€ PAa3BUTOrO DSKOJOTMYECKOIO MBIIUIEHHS, OSKOJIOTMYECKOM KYJBTYpbI, OIIbITA
JESATEIBHOCTH ~ DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHsS  pPYKOBOJACTBOBAaTbCS HMH B
MI03HABATEIbHON, KOMMYHUKATHBHOM M COLMAJIbHOM NPAKTHKE, TOTOBHOCTM K YYacTHIO B
MIPAKTHYECKON IEATEIbHOCTH 3KOJIOIMYECKON HAIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKu U OOLIECTBEHHOM IPAKTHUKH, OCHOBAHHOTO Ha JHUalore KyJbTyp, CIHOCOOCTBYIOILIETO
OCO3HAHHUIO CBOEr0 MECTa B MOJIUKYJIBTYPHOM MHUDE;

COBEpIICHCTBOBAHUE SI3bIKOBOM M YMTATEIBCKOM KYJBTYpBI KaK CPEACTBA B3aUMOJEHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUSI MUPAa;

MOHUMaHWE cHenuuUKd OUOJOTUM KaK HayKH, OCO3HaHus €€ poiu B (HOpPMHUPOBAHHUU
paIMOHAIBbHOTO HAYYHOT'O MBILIUICHHUS, CO3JaHUM LEJIOCTHOrO MPEICTABICHUS 00 OKpYXKaroliem
MHUpE KaK O €IMHCTBE MPUPOJIbI, YeIOBEKa U 00IIeCTBa, B TOZHAHUHU MPUPOIHBIX 3aKOHOMEPHOCTEN
U pelIeHUH MPo0JieM COXpaHEHUs PUPOJIHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYUMOCTU OHWOJIOTUH JUIS COBPEMEHHOM HUBUIIM3ALMU: OOecreueHus
HOBOTO YpPOBHSI DPa3BUTHS MEIULMHBI, CO3JJaHUE TEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemarbh pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEYECTBA, MOMCKA MyTeH BhIXOJa M3 INI0OATBHBIX
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HKOJIOTHYECKUX IMPoOJieM M oOecreueHus mepexoja K YCTOHYMBOMY DPa3BHTHIO, PALMOHAIBHOMY
MCTOJIB30BAHUIO MPUPOJHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IOJYYECHUH OMOJIOTMYECKUX 3HAHWK B IENSAX TOBBIICHHUS OOIICH
KyJIBTYPbl, €CTECTBEHHO-HAYYHOM TIPAMOTHOCTH, KaK COCTaBHOM 4YacTH (YHKIHOHAJIHHOM
IpPaMOTHOCTH 00y4Jarouuxcs, GopMupyemMoit mpu u3ydeHun ONoIoTHH;

MOHMMAaHHE CYIIHOCTH METOJOB TIIO3HAaHUS, HCIOJB3YEMBbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOJIB30BAaTh IIOJydaeMble 3HAHMS JJIs aHauW3a M OOBSCHEHUS SIBICHHUIN
OKPYXXAIOLIETO MHUPAa M MPOUCXOMAMINX B HEM H3MEHEHUWH, yMEHHE JelaTh OOOCHOBaHHBIC
3aKJIIOYCHUST HA OCHOBE HAy4HbIX (DaKTOB U HUMEIOIIMXCA JaHHBIX C LEJIbI0 IOJy4EHUS
JTOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSTEIILHO HCIIOIb30BAaTh OMOJIOTHYECKHIE 3HAHUS JUISl PEIICHHs TpooIeM
B peasIbHBIX )KU3HEHHBIX CUTYAIHAX;

OCO3HAHME IIEHHOCTH HAYYHOH JIESTEeIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH IMPOCKTHYIO H
MCCIIEIOBATENBCKYIO EATENFHOCTh HHINBUIYaIbHO U B TPYTIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K HENPEPHIBHOMY OOpa3OBaHHIO M CaMOOOpa3OBaHHIO, K
aKTHMBHOMY TIOJYYEHHIO HOBBIX 3HAaHMH 10 OHOJIOTHM B COOTBETCTBHU C >KW3HCHHBIMHU
noTPeOHOCTAMHU.

METAINIPEJMETHBIE PE3YJIbTATHI

MerarnpeqMeTHble pPe3yibTaThl OCBOGHUS Y4eOHOro mnpeaMera «bHOJOrHs») BKIIOYAIOT:
3HaYMMble  JUII  (OPMHMPOBAHUS  MHUPOBO33PEHUS  OOYHAIOMIMXCS  MEXAMCLUUIUIMHAPHBIE
(MeXIpeIMeTHbIE) 00IIeHay YHbIe TOHITHS, OTPaKAIOILUE LEJIOCTHOCTh HAYYHON KapTHUHBI MUpa U
cHelu(puKy METOJOB TO3HAHUS, HCIIOJIIb3YEMbIX B €CTECTBEHHBIX HayKax (BELECTBO, SHEPrus,
SBJICHHE, IIPOIIECC, CUCTeMa, HayuHbIH (DaKT, MPUHIUI, TUIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
ucclieloBaHue, HaOMIo/leHUe, M3MEpeHue, SKCIEPUMEHT U JIpYT'HX), YHHUBEpCallbHble Yy4yeOHbIE

NENUCTBUSA (mo3HaBaTeIbHBIE, KOMMYHHKaTUBHBIE, pEryJsSTUBHBIE), oOecrneynBaromnye
¢dbopMupoBaHue (QYHKIHMOHAIBHOW TpPaMOTHOCTH M COLMAJIBHOW KOMIIETEHLHUH OO0yYarouuxcs,
CIOCOOHOCTh o0yyarommuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIITINHAPHBIE,

MHUpPOBO33pDEHUYECKHE 3HAHWS M YHUBEpCalbHble YydeOHbIE JECWCTBUS B I03HABAaTENBHOW U
COLIMAJIBHOM ITPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOEHHUS MPOrpaMMbl CpPEJHEro o0O0Iero o0pa3oBaHUS
JOJKHBI OTPaKaTh:

OByageHne YHMBEPCAJIbHBIMH Y4¢OHBIMH NI03HABATEAbHBIMH 1CHCTBUSIMU:

1) 6a3oBbIe JIOrHYeCKHE eCTBHUSA:

CaMOCTOSITENIbHO  (POPMYJIMpPOBaTh M aKTyalIM3UpOBaTh MpodJeMy, paccMaTpuBarh €€
BCECTOPOHHE;

WCIIOJIb30BaTh NPH OCBOEHUM 3HAHUN NMPHUEMBI JJOTUYECKOIO MBIIUIEHUS (aHa/IM3a, CUHTE3a,
CpaBHEHHUs, KiIacCUpUKAIHMK, OOOOIIEHUS), pPaCKpPhIBaTh CMBICT OHOJOTUYECKHX TOHATHN
(BBLOENATH WX XapaKTepHble MPU3HAKH, YCTaHABIUBATh CBSI3U C IPYTUMU HOHATUAMH);

ONpEAENATh ILENN JAEATEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU HX JIOCTHIKEHUS,
COOTHOCHUTB PE3YJIbTaThl IE€ATEIBHOCTH C IIOCTaBICHHBIMH LIEISAMU;

UCIOJIb30BaTh OWOJIOTUYECKUE TMOHATHS Ui OOBSCHEHHs (aKTOB M SBICHUN KUBOM
MIPUPOJIBI;
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CTPOUTH JIOTUYECKHE pacCyKIeHUs (MHAYKTHBHBIC, NEIyKTHUBHBIC, 10 aHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH U TPOTHUBOPEUYHSI B PACCMATPHUBAEMBIX SIBICHUSX, (OPMYJIHPOBATH BBIBOJABI U
3aKJIIOYCHUS;

IIPUMEHATh CXEMHO-MOJIEJIbHBIE CPEJCTBA Ul IPEACTaBICHUS CYIIECTBEHHBIX CBsI3€H U
OTHOIICHUHA B H3y4aeMBIX OHOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUMH paszHOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabaTrbIBaTh IUIaH PELIEHUs NPOOIEMbl ¢ YUETOM aHAJIN3a UMEIOIUXC MaTepUaIbHbIX U
HeMaTepHUaJIbHbIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIIHOCTh, OIEHHBATH COOTBETCTBUE pE3yJILTATOB IIEIIsM,
OLIEHUBATh PHCKH MOCIIEICTBUH NeSTEILHOCTH;

KOOPAMHUPOBaTb M BBIIOJHATH pPabdOTy B YCIOBHUAX pEAIbHOTO, BHUPTYaJbHOIO U
KOMOHMHUPOBAaHHOI'O B3aUMOJECHCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE TPU PEIICHUH KU3HEHHBIX POOIeM.

2) 6a30BbIe HCCIET0BATEILCKHE TElCTBUS:

BJaJIeTh HABbIKAMU Y4YeOHO-MCCIIE0BATEIbCKOW M IPOEKTHOM JeATeNbHOCTH, HaBbIKAMHU
paspelieHuss mpobieM, CIOCOOHOCTBIO M T'OTOBHOCTBIO K CAMOCTOSITEIBHOMY IIOMCKY METOZOB
peleHusI MPaKTHYECKUX 3a1a4, IPUMEHEHHIO Pa3IMYHbIX METOAOB TIO3HAHUS;

WCIOJIb30BaTh PA3JIMYHbIE BUABl JACSITEIBHOCTH II0 IOJIYYEHHIO HOBOIO 3HAHMS, €ro
MHTEpIpeTaluy, NpeoOpa3oBaHUI0 M NPUMEHEHHI0 B Y4YEOHBIX CHUTyallMsX, B TOM 4YHCIE MpHU
CO3JIaHMM Y4EOHBIX U COLIMAIBbHBIX IPOEKTOB;

(dbopMHpOBATh HAYYHBIA THUIT MBIIUICHUS, BIAJETh HAYYHOH TEPMHUHOJOTHEH, KIIOYEBBHIMH
MOHATUSIMH U METOIAMU;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BATENbHOM JEATENBHOCTH H
KU3HEHHBIX CUTYyallUsX;

BBISIBJIATh IPUUUHHO-CIIEICTBEHHBIE CBSA3M M aKTyaJIM3UpOBaTh 33/a4y, BBIIBUTaTh TUIIOTE3Y
e€ pemeHus, HaXOAUTh apTYMEHTHI JIJIS JIOKa3aTelIbCTBA CBOMX YTBEPIKIICHUH, 3a/1aBaTh MapaMeTphl
Y KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh MOJIyYEHHBIE B XOJI€ PEIICHUS 33aJaud pe3yjbTaThl, KPUTUUECKH OLIEHUBATh
UX JJOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHTYAIlHsIM, OLEHHBATh IPUOOPETEHHBIH OIBIT;

OCYIIECTBIIATh lIE€JICHANPABICHHBI IOUCK IEpPEeHOCa CPEIACTB U CIOCOOOB JEHCTBUS B
poheCCUOHATIBHYIO CPELY;

yMeTh  TEpPEeHOCUTb 3HAaHUS B  [IO3HABATEIbHYID M  IPaKTHYECKyl0  001acTu
KHU3HEESATEIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHMUS U3 Pa3HBIX MPEJIMETHBIX 001acTeil;

BBIIBUTaTh HOBBIE MJIEH, NpeIJIaraTh OpPUTHHAIbHbIE IOJXOAbl M pPELIEHHs, CTaBUTh
npoOJIeMbl U 33Ja4u, JIOMyCKAlOII1e albTepHATUBHBIEC PELICHHUS.

3) padora c unopmanmei:

OPUEHTHPOBATLCS B PAa3IMUHBIX HCTOYHUKAX HHPOpMAIUHM (TeKcTe ydeOHOro mnocoous,
HAYYHO-TIONYJISIPHONW JUTEepaTrype, OMOJIOTHYECKUX CIIOBapsAX M CIPaBOYHHMKAX, KOMIIbIOTEPHBIX
06a3ax JnaHHBIX, B VIHTepHeTe), aHaIM3UpPOBaTh HWHPOPMALMIO PA3TUYHBIX BHIOB U (HOpM
MPECTaBICHNS, KPUTUICCKH OIICHUBATH €€ IOCTOBEPHOCTh M HEMPOTHBOPEYHBOCT;

(dbopMyIHpOBaTh 3ampoChl W TPUMEHSTH pa3jIMYHble METOABI TpPH TOHCKE U 0TOOpe
Ouosiornyeckoil nupopmay, HeOOXOUMOH /7S BHITTOJTHEHUS Y4eOHBIX 3a1a4;
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npuoOpeTaTs OMBIT HCIOJb30BaHUS HMH(DOPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHIH,
COBEpPIIEHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIIOJIb30BAHMSI PA3JINYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTUMAJbHYIO (QOpMY IpPEACTABICHHUsS OHMOJIOTMYECKOM
nHpopMmanuu (cxembl, TpauKku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTOE);

WCIOJb30BaTh HAYYHBIM S3bIK B KauecTBE CpPEACTBA NHpU paboTe ¢ OHOIOTHYECKOMH
uHboOpManKell: NMPUMEHATh XHMHUYECKHe, (pU3nyeckrue M MareMaTHYecKHe 3HAKU U CHMBOJIBL,
dbopmynbl, abOpeBHaTypy, HOMEHKIATypy, MWCIHOJIb30BaThb U IPeoOpa3oOBbIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HAIJISIIHOCTH;

BJAJIeTh HAaBbIKAMHM  pAcllO3HABaHMA W  3AIIUTHl  MHPOpPMaUWU, HHGOPMAIIMOHHON
0€30MaCHOCTH JTMYHOCTH.

OnJaieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBHSIMU:

1) o0menmne:

OCYIIECTBIISATh KOMMYHHKAIIMHU BO BCEX c(hepax KU3HM, aKTUBHO y4aCTBOBATh B IMAJIOTe WU
JMCKYCCHH TI0 CYIIECTBY 00CYKIaeMoii TeMbI (YMEHHE 33J]aBaTh BOIPOCHI, BHICKA3bIBATH CYKICHUS
OTHOCHUTEJIBHO BBINIOJIHEHUS TMpeAjaraeMoi 3a/laud, YYWUThIBaTh HMHTEPEChl U COIJIAaCOBAaHHOCTb
NO3ULMK APYTUX YYACTHUKOB JIMAJIOTa WU TUCKYCCUH);

pacro3HaBaTh HEeBepOATbHBIE CPEICTBA OOLICHUS, IIOHMMATh 3HAUYEHHE COLMAIBHBIX 3HAKOB,
MPENOCHIIIOK BO3HUKHOBEHUS! KOH(MDIMKTHBIX CHTYalllid, YMETh CMATYaTh KOH(IMKTBI U BECTH
[IEPEroBOPHI;

BJAJIeTh PAa3IUYHBIMU cIOcOOaMu OOIIEHUS M B3aMMOJAEUCTBUS, MOHMUMATh HaMEpPEHUs
JOPYTUX JIIOAEH, MPOSBIATh YBaXKUTEIbHOE OTHOLIEHHE K COOECETHUKY M B KOPPEKTHOU (opme
(bopMyIHpPOBATH CBOU BO3PAKCHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs JIeITeIbHOCTD:

MOHMMaTh M HUCMOJb30BaTh MPEUMYIIECTBA KOMaHAHON M WHAMBHUIYalbHOH paboTHI MpHU
pelieHnn Ouosorudyeckoi MmpoOieMbl, 0OOCHOBBIBaTh HEOOXOAMMOCTh MPUMEHEHUS TIPYMHIOBBIX
(¢bopM B3aMMOJEHCTBYS PU pEeLIEHUH yueOHO! 3a1auH;

BbIOMPATh TEMAaTHKy M METO/bl COBMECTHBIX JAEHUCTBHM C yu€TOM OOLIMX HMHTEPECOB M
BO3MO>KHOCTEHN Ka)KJI0T0 4JI€Ha KOJUIEKTHUBA;

MPUHUMATD 1€ COBMECTHOW J1€ATEIbHOCTH, OPTaHU30BbIBATH U KOOPAUHUPOBATDH JEUCTBUS
o €€ JOCTHKEHUIO: COCTABJIATh IUIAH JEWCTBUM, pacHpenessiTb pOiau ¢ YYETOM MHEHHU
YUYaCTHHUKOB, 00CY>XJ1aTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIA/la U KaKIOr0 yYaCTHHKA KOMaHbl B OOIIUI pe3ynbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OIEHMBATh HJEU C IO3ULUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIATh NO3UTUBHOE CTPATETHYECKOE TIOBEJICHUE B PA3IMUHBIX CUTYalUsAX, IPOSBISATD
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

OBiageHne YHMBePCAJIbHBIMHU Pery/siTHBHBIMU /1fiCTBUAMM:

1) camoopranm3amnus:

UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUSA ISl BBIABICHHS MTPOOJIEM U UX PELICHUS B )KU3HEHHBIX
1 Y4eOHBIX CUTYaIUsX;
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BBIOMPATh Ha OCHOBE OMOJOTMYECKHX 3HAHWU IIEJICBBIC M CMBICIOBBIC YCTAaHOBKH B CBOUX
JNEUCTBUAX M IIOCTYIIKaX II0 OTHOLIEHUIO K >KMBOM IPUPOJE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY KarOIINX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh II03HABATENIbHYIO JI€ATEIHOCTb, BBIABIATH IPOOJIEMBI,
CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIEC 337a4l B 00PA30BATEIbHOM NESITEIBHOCTH M KU3HEHHBIX
CUTyalUsX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIIEHUs NPoOJeMbl C YYETOM HMEIOIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U IIPEIIOYTEHUN;

JIaBaTh OLEHKY HOBBIM CUTYaLMsIM;

pacupsATh paMKu y4eOHOTO IpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CTIOCOOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HIMPOKON 3PYIUIIMKA B Pa3HBIX OOJIACTIX
3HaHWi, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIA YPOBEHD.

2) CaMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YyJIbTATOB LIEISIM;

BJIa/IETh HAaBBIKAMU I[MO3HABATEJIbHON PEeQIIEKCUM KaK OCO3HAHUS COBEPILIAEMBIX ACHCTBUH U
MBICIMTENbHBIX NPOLIECCOB, X PE3YJIbTaTOB U OCHOBaHMM, HCIOIB30BATh NMPUEMBI pedIeKCUu i
OLIEHKU CUTYalllH, BBIOOpA BEPHOT'O PELLICHMUS;

YMETbh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPH aHAJIU3€E PE3yJIbTaTOB ACITCIBHOCTH;

3) npuHsiTHE CeOsl U APYTHX:

IIPUHUMATD ce0s, TOHUMast CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTHX IIPU aHAJINU3€E PE3yJIbTATOB ACSITEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOr0 YEJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmetrHbie pe3ynbTaThl ocBoeHUs mnporpammbel COO mo 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crienududeckue s yueOHoro mpenmera «buomorusy HaydHble 3HAHUS, YMEHUS U
CIOCOOBl  JIEHCTBHM 1O OCBOGHHIO, HMHTEPIPETAUN U TNPEoOpa3oBaHMIO 3HAHUM, BUIbBI
JESITeIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS W NPUMEHEHUIO 3HAHUH B Pa3UYHBIX Y4eOHBIX
CUTYyallHsX, a TAK)KE B PEaJbHBIX KU3HEHHBIX CHTYaIlsX, CBA3aHHBIX ¢ Ononorueil. B mporpamme
MPEIMETHBIC PE3YIIbTaThl IPECTABIICHEI 110 TOJIaM 00yYeHUSI.

[IpenmeTtHble pe3ynbTaThl OCBOCHUsI yueOHoro nmpeamera «buonorus» ¢ 10 knacce nomKHbBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHWUH O MECT€ W pPOJM OHWOJOTMHM B CHUCTEME HAyYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B ()OPMHUPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAYYHOW KApTHUHBI MHUpa U
HAYYHOT'O MHMPOBO33PEHHsI, O BKJIAZE POCCHMCKUX M 3apyOEeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosiornu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHNs KU3HEHHBIX 33/1a4;

YMEHHE PacKphIBaTh COACp)KaHWE OMOIOTMYECKHX TEPMUHOB W TOHSATHI: KH3Hb, KIETKa,
opraHusM, MeTaboaM3M (0OMEH BEIIECTB U MPEBpaIeHUE YHEPTUH), TOMEOCTa3 (CaMOperyJsius),
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YpOBHEBas  OpraHM3alMsl  JKUBBIX  CHUCTEM, CaMOBOCIPOU3BEEHUE  (PENpPOAYKLHUS),
HACJIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U PA3BUTHUE;

yMEHHE u3Naratb OWOJIOTMYeCKHWe Teopuu (KJIETOUHAs, XPOMOCOMHAas, MYyTallMOHHa,
LIEHTpaJbHasl JIorMa MOJEKYJsIpHOW Owmosnoruu), 3akoHbl (I. Mennens, T. Moprana, H. W.
BaguioBa) u ydenus (0 IeHTpax MHOTOOOpa3Hsi U MPOUCXOKACHUS KyJIbTypHBIX pactenuid H. 1.
Bagsusioa), onpenensiTe rpaHUIlbl KX MPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

yMEHHE BIAJETh METOJaMH HAay4YHOrO IO3HaHUS B OHOJOTMU: HAOJIOJEHHE U OINUCaHHE
KUBBIX CHCTEM, IIPOLIECCOB U SBJCHHM, OpraHu3alus W MPOBEIEHHE OHOJIOrHYECKOTro
9KCIIEPUMEHTA, BBIIBM)KCHUE THUIIOTE3bl, BBIABJIECHUE 3aBUCHUMOCTH MEXAY HCCIELyEMbIMU
BEJIMYMHAMU, OOBSICHEHHE MTOTYYSHHBIX PE3YIbTATOB, UCIIOIH30BAHHBIX HAYUHBIX MOHSATHHA, TEOPUN
Y 3aKOHOB, YMEHHE JIe1aTh BHIBO/IBI HA OCHOBAHUU MOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIACIATh CYIIECTBEHHbIC MPHU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT M IYKaAPHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHHW3MOB, OCOOCHHOCTH MPOILIECCOB: OOMEHA BELIECTB U
MpEeBpalleHus] SHEPIuH B KJETKe, (OTOCHHTE3a, IIACTUYECKOTO M HIHEPreTHYeCKOro OoOMEHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIUIOAOTBOPEHHUS, PA3MHOKEHUS, WHAWBHUAYaIbHOTO Pa3BUTHUS
opraHusma (OHTOTEHE3);

YMEHHE TPUMEHSTH MOJYYCHHBIC 3HAHUS ISl OOBSCHEHHS OHMOJOTMYECKHX ITPOLIECCOB U
SIBJIGHUH, Ul MPUHATUS NPAKTUUYECKUX PEIIECHUIN B MOBCEJHEBHOW JKU3HU C 1I€JIbIO OOECreueHus
0€30MacHOCTH CBOETO 3[I0POBbS U 3JI0POBbSI OKPYKAIOIIUX JIOACH, COOMIOIEHNs HOPM TPaMOTHOTO
MOBE/ICHUA B OKpYXarolled NPHUPOJHON cpele, MOHUMAHUE HEOOXOIMMOCTH HCIOIB30BaHUS
JOCTHKEHUU COBPEMEHHOMN ouonoruu u OMOTEXHOIOTUI T pPaLMOHAIBHOTO
MIPUPOIONOJIB30BAHUS;

yMEHHE pellaTh »JJIEMEHTapHble TeHeTHMYeCKHWe 3aJayd Ha MOHO- U JUTHOpHAHOE
CKpeIllMBaHUe, CIIETNIEHHOE HACIeIOBAHUE, COCTABISTh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHHUS JITIS
MpeACKa3aHus HacJleI0BaHUs PU3HAKOB Y OPraHU3MOB;

yYMEHHE BBINOJHATh JIaOOpaTOpPHBIE M MpaKTUYECKHEe padoThl, cOOIOAaTh MpaBWiia HpH
pabote ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OIICHHBATh W HWHTEPIPETUPOBATh HWH(GOPMAIUI0 OHOJIOTHYECKOTO
COJIEp>KaHusl, BKIIOYAIOIIYIO TICEBIIOHAYYHBIE 3HAHWS W3 PA3TUYHBIX HCTOYHUKOB (CpeicTBa
MaccoBOW HMHQOpMAIMK, HAYYHO-TIOMYJISIPHbIE MaTepuabl), 3TUYECKHUE AaCIEKThl COBPEMEHHBIX
HCCJICIOBAHUN B OMOJIOTUH, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE co37aBaTb COOCTBEHHbIE IMCbMEHHbIE U YCTHBIE COOOIIEHUs, 00001as
OMOJIOTMYECKYI0 HHPOPMAIIHIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO MCIOJIb30BaTh MOHSATHIHBIN
anmapar OUOJIOTHH.

[IpeameTHBIE pe3yabTaThl OCBOEHUs yueOHOrO npeameta «buonorus» ¢ 11 Knacce nOMKHBI
OTpaxaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MecTe W pPoJM OHMOJOTMM B CHUCTEME HAy4YHOTO 3HAHMS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAy4YHOH KapTUHBI MHUpa U
HAay4YHOTO MHPOBO33PEHMS, O BKJIAJ€ POCCUHUCKHUX M 3apyOEKHBIX yUEHBIX-OMOJOrOB B pa3BUTHE
ouonoruu, GyHKIMOHAILHON rPaMOTHOCTH YETIOBEeKa JIJIsl PElIeHH )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COJACpKAHHE OMOJOTUYECKHX TEPMUHOB U TOHATUN: BUJ, TOIMYJISIIHS,
reHO(OHI, IBOJIOIHUSA, ABMXKYIIHE CUITBI ((DaKTOPHI) SBOJIOIHH, MPUCTIOCOOIEHHOCTh OPTraHU3MOB,
BHUJI000pa30BaHue, FIKOJIOrHUECKHe (PaKTOPhl, SKOCUCTEMA, IPOAYIIEHTbI, KOHCYMEHTBI, peAYLIEHTHI,
[[EeNU MUTAHUS, YKOJIOTUYEeCKas mIupaMua, OMoreoneHos, obuocdepa;

21



yMEHUE H3Jlaratb Ouonormueckue Teopuu (3BodronuoHHas Teopus Y. JlapBuHa,
CUHTETHUYECKas TEOPHUs HBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAbliieBoro cxoacrsa K. M.
bapa, yepenoBanusi riaBHbIX HampaBieHuit u myTted sBomouuu A. H. CeBeprioBa, ydeHHs O
6uocdepe B. U. BepHazackoro), onpeneisTh rpaHULIbBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIAZETh METOAAMU HAYYHOTO TO3HAHUS B OWOJIOTMM: HAOJIIOJCHHE U OIMUCAHUE
KHUBBIX CHCTEM, TIIPOLIECCOB W SBJICHUH, OpraHU3alus U TPOBEICHHE OHOJIOTUYECKOTO
SKCIIEPUMEHTA, BBIIBM)KCHHE THUIIOTE3bl, BBIBICHUE 3aBHUCUMOCTH MEXIy HCCIEIyEeMbIMU
BEJIMYUHAMU, O0BSICHEHHUE MOYYSHHBIX PE3YJIbTaTOB, UCIIOIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPHI
1 3aKOHOB, YMEHHE JIe1aTh BHIBO/IbI HA OCHOBAHUH IOJyYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBIJICNATh CYIIECTBEHHBIC NMPHU3HAKU CTPOCHUS OMOIOrMYecKHX OOBEKTOB: BHJIOB,
MOMYJISIHH, MPOIyIIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOTe0IIEHO30B U AIKOCHCTEM, OCOOCHHOCTH
MPOLIECCOB:  HACIEACTBEHHONM HM3MEHYHMBOCTH, €CTECTBEHHOrO OTOOpa, BHUI000pa30BaHUA,
MIPUCIIOCOOJIEHHOCTH OPraHU3MOB, ACHCTBUS HKOJIOTHYECKUX (PAaKTOPOB HA OPraHMU3MBI, IIEpeHOca
BELIECTB M MOTOKA HPHEPrUM B HKOCHCTEMAX, aHTPOIIOI€HHBIX M3MEHEHHMH B 3KOCHUCTEMaX CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOTC€OXMMHUYECKUX IIUKIOB B Onocdepe;

YMEHHE MPUMEHSTh MOJIYYCHHbIE 3HAHUS i1 OOBACHEHHUS OHOJOTMYECKHX IPOIECCOB U
SIBJIGHUH, Ul MPUHATHS NPAKTUUYECKUX PEIICHUIN B MOBCEIHEBHOW JKHU3HU C 1I€JIbI0 OOECreueHus
0€30MaCHOCTH CBOETO 3/I0POBbS M 3J0POBBSI OKPYKAIOIIUX JIIOJCH, COOTI0IEHIS] HOPM TPAaMOTHOTO
MOBE/ICHUA B OKpYXarolled NPHUPOJHON cpele, MOHUMAHUE HEOOXOIMMOCTH HCIOIb30BaHUS
JOCTUKEHHUHM COBPEMEHHOM OUOJIOrUH IS PAIllHOHATBHOTO TPUPOIOTIOIL30BAHUS;

YMEHHE pellaTh 3JIeMEHTapHble OHOJOrMYECKHE 3a/ladM, COCTaBIATH CXEMbl IEpeHoca
BELIECTB U SHEPTUU B dKocHcTeMax (LeNH MUTaHus);

YMEHHUE BBINOJHATh JIAOOpPATOpHbIE M MNpPaKTUYECKHe paboThl, COOMIOAATH MpaBWiia NpPHU
paboTe ¢ yueOHbIM U 1a00paTOpPHBIM 000pYI0BAHUEM;

yYMEHUE KPUTHUYECKH OIIEHWBAaTh W MHTEPIPETUPOBATh HHGPOPMALHIO OHOIOTHYECKOro
COJIep’KaHus, BKJIOYAIOUIYIO IICEBJIOHAYYHbIE 3HAHUS W3 PpaA3IUYHBIX HCTOYHUKOB (CpeicTBa
MaccoBoW uWH(pOpPMAIUK, HAYYHO-TIOMYJISIPHBIE MaTepHalibl), pacCMaTpuUBaTh TJI00ATbHBIC
HKOJIOTHYECKUE MPOOIEMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULUIO;

YyMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOUIeHMs, 00001mas
OMOJIOTMYECKY0 MHPOPMAILIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIOJIb30BATh MOHATHIHBIN
anmapaTt OMOJOTHH.

TEMATHYECKOE INIAHUPOBAHUE

10 KJIACC
KoJsmmuyecTBO yacos DJIeKTPOHHbIE
Ne HaunmeHnoBanme pa3aesioB 1 TeM (mudposbie)
n/n NMPOrpamMMsl Bcero KP P o0pa3oBaTeJibHbIE
pecypcsbl
! brooris kax ayka 2 05 ﬁﬁgﬁ/ﬁiﬁiﬁﬁﬁnmngz
2 JKvBbl€ CUCTEMBI U UX OpraHu3aLus 1 bubmorexa [IOK
https://m.edso00.ru/7f41c292
3 XUMHUUECKHUI COCTaB U CTPOEHUE 8 1 bubanoreka [IOK
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

KIETKH https://m.edsoo.ru/7f41¢292

bu6nmoreka IJOK
4 KusneneareIbHOCTE KIIETKHA 6 1 https://m.e dS(I)_E).ru 17§416292

5 Pa3zmHOX€eHME M UHAMBUIYATIbHOE 5 1 buomuoreka LIOK
pa3BUTUE OPraHU3MOB https://m.edso0.ru/7f41¢c292

6 HacnencrBeHHOCTE ¥ N3MEHUYUBOCTD 8 15 buomuoteka LIOK
OpPraHKU3MOB https://m.edso0.ru/7f41¢292

v Cenekuust opranu3mMoB. OCHOBBI 3 1 bubnmnoreka [IOK
OMOTEXHOIIOTHH https://m.edsoo.ru/7f41¢292

8 PesepBHoe Bpems 1 bubmorexa LHOK
https://m.edsoo.ru/7f41¢292

OBIIEE KOJIMYECTBO HACOB I10 34 2 4

[NPOT'PAMME

11 KJIACC
KoumnuecTBO yacos JJ1IeKTPOHHbIE
Ne HaumeHoBaHMe pa3aesioB U TeM (uudposBbie)
n/m | NpPorpamMMmsl Bcero| KP TIIP  oOpa3oBaTejibHbIE
pecypcsl
bubmmorexa [IOK
! IBOIMOUHONHAA OHOTIOTHS % ! https://m.edsg).ru/?f41c074
5 Bo3HukHOBeHHE U pa3BUTHE KU3HU HA 9 1 05 Bubmuorexa [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 OpraHu3Msl 1 OKpy’Karolias cpena 5 1 EH6H_HOTeKa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa M 9KOJIOTMYECKUE CUCTEMBI 9 1 ﬁggg%%:%g?{fﬂ fA1cc74
) PesepBHOe Bpems 2 bubmorexa LHOK
https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I1O 34 5 25

[TPOI'PAMME
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YYEHUKA

* buonorus, 10 knace/ [Naceunuk B.B., Kamenckuit A.A., Py6uos A.M. u
npyrue /Ilox pexn. Ilaceunnka B.B., Aknimoneproe obmectBo «M3naTenbcTBo
«ITpocBemenue»

* buosnorus, 11 xnacc/ Ilaceunuk B.B., Kamenckuit A.A., Pyonios A.M. u
npyrue /Ilox pen. Ilaceunuka B.B., Aknroneproe o6mectBo «M3natenbcTBo
«ITpocsenieHue»

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

[Iporpamma: IIporpamma o Ouosioruu AJisg 001e00pa3oBaTeIbHBIX KO
(c6opuuk buonorus. Paboune nporpammsl. [IpeamerHast TMHUS y4eOHUKOB
«JIunawmst sxxu3aN». 10—11 Kimaccer: yue6. mocodue aiis 001eo0pa3oBaTeIbHBIX.
opranm3anuii: 6a3oBelii yposens / B. B. Ilaceunuk, I'. . [lIBenios, T. M.
EdumoBa. — M. : [IpocBemnienue

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI CETHU
UHTEPHET

1.JlabGoparopusrit mpakTukyM bruosorust 6-11 kinace (yueOHOE 37IEKTPOHHOE
uznanue), Peciybnukanckuii MynpTuMeana neHtp Mocksa. PecyOnukanckuit
MYJIbTUMEINA [IEHTP

2.0Onektponnas oubnuoreka. [Ipocsemenne. Mynstumeanitnoe yuebnoe
nocobue M Ilpoceemenne MEJIA

3.2igoc-enTp AucTaHiroHHoro oopaszosanus WWW. Km. ru /education

4. bonbmas suuukioneaus Kupumia u Medoaus (3ekTpoHHOE yueOHOE
W3/IaHHE)

5. Anpeca caiitoB B lIHTEpHETE

http://edu.1c.ru

WWW.SOM.Si0.ru

eanHas KoJuleKius nudpoBsix 0Opa3oBaTenbHbIX pecypcos: http://schoolcollection.edu.ru/.
www.bio.1september. ru — I'azera «buonorus» «IlepBoe ceHTIOP»;
WWWw.hature.ru - HayuHble HOBOCTH OMOJIOTHH;

www.herba.msu.ru - 6oranndeckuii cepsep MI'Y;

WWW.MNr.gov.ru - caift ¢ rocyaapcTBeHHoM nHpopmanueit MunucrepcTaa
IIPUPOJHBIX pecypcoB PD;

www.nrc.edu.ru/est/r4/ - Buonorudeckasi KapTuHa MHUpPa

24



[pomuTo, MPOHYMEPOBAHO U CKPEILIEOo

[eYaThio \ PIfLING G G2t ) TTVCTOB
7 |,\ 60 5., Ko f7ecobucey
WG 17 D77 eeefidie 0. %
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