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INOACHUTEJIbBHAS 3AIINCKA

[Tpu pa3zpaboTke mporpamMmbl MO OUOJIOTHMH TEOPETHUECKYIO OCHOBY JJISL ONPEAETICHUS MOAXO0I0B K
dbopMHpOBaHUIO COAEp)KaHUS yueOHOro mnpeamera «bUOIOTHS» COCTaBHIIM: KOHIIETITyaJbHbIC
nosioxeHuss @I'OC COO o B3auMOOOYCIIOBIICHHOCTH IIEJICH, COACpIKAHUS, PE3YJIbTaTOB 00yUYEHUS
U TpeOOBaHMI K YPOBHIO MOJTOTOBKH BBITYCKHUKOB, MOJIOKEHUS 00 OOMIMX LEISIX M MPUHLIUIAX,
XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHME CHCTEMbl CpeaHero ooOmero oOpa3oBaHUS B
Poccuiickoit @enepannu, a TakkKe MOJOKEHHS O crienupuke OMoIOTuy, e€ 3HaYeHUH B IMO3HAHUU
YKUBOM MPUPOJIBI U 00ECTIEYeHUH CYIIECTBOBAaHUS YesioBeyeckoro oodmectsa. CornacHO Ha3BaHHBIM
MIOJIOKEHUSM, OIpEe/IesIeHbl OCHOBHBIE (DYHKIIMH IPOTPAMMBI 110 OMOJIOTHU U €€ CTPYKTYypa.

[Iporpamma mo Ouonoruu Aa€tT TMpeACTaBlIeHUE O IEsIX, 00 oluieit crpaterun o0y4eHwus,
BOCIIUTAHUU

S W Pa3BUTHUsS OOydaromMXCsl CpeAcTBaMU ydeOHoro mpenmera «buonorus», ompenenser
00s13aTeNbHOE TPEIMETHOE COJIEPKAHUE, er0 CTPYKTYPY, paclpelesieHre 10 pas3JiesiaM U TeMaM,
PEKOMEHAYEMYIO TOCTIeIOBATEIBbHOCTh U3YyYEeHUsI y4eOHOro MaTepuaia Cy4éToM MEXIPEAMETHBIX
M BHYTPHIIPSOMETHBIX  CBSI3€H, JIOTHKM  00pa3oBaTeJIbHOTO  TpOLECcCa,  BO3PACTHBIX
0COOEHHOCTEHN 00yUaroImMuXCs.

B nmporpamMe 1o OMOJIOrMM TaKKe YYMTHIBAIOTCS TpeOOBaHUA K IJITAHUPYEMbBIM
JUYHOCTHBIM, METallpeIMETHBIM W TPEIMETHBIM pe3ynbTaraM oOyueHus B (OPMHUPOBAHUU
OCHOBHBIX BHUJIOB Y4€OHO-ITO3HABATEIHLHOU AEATEIHHOCTH/YUEOHBIX NEUCTBUN OOydYaIOmMUXCs IO
OCBOEGHHIO COJIepPIKaHUs OMOIOTHYECKOT0 00pa3oBaHUsI.

B nporpamme mo Ouonorum (10-11 xmaccel, 6a30BbIii ypOBEHB) peaTU30BaH MPHHIIMII
MIPEEMCTBEHHOCTH B M3y4Y€HMHM OWOJIOTMH, Oyiarojaps YeMy B HEM MpocMaTpUBaETCs
HANPaBIEHHOCTh HA pPa3BUTHE 3HAHUN, CBS3aHHBIX C (OPMUPOBAHHUEM €CTECTBEHHO-HAYYHOTO
MIPEICTABJICHHUH O 3TOPOBOM 00pa3e KU3HHU U OCPEKHBIM OTHOIIEHUEM K OKPYKAIOIIEH TPUPOTHOM
cpene. [ToaToMy Hapsiy ¢ U3ydeHHeM OOIIeOMOIOTMUECKUX TEOPHid, a TaKKe 3HAHUNW O CTPOCHUU
JKUBBIX CHCTEM pa3HOT0 paHTra M CYIIHOCTH OCHOBHBIX MPOTEKAIONMX B HHUX TPOIECCOB B
nporpaMMe MO OWOJOTMHM YAEJICHO BHUMAHUE WCIIOJIB30BAHUIO TIOJNYYEHHBIX 3HAaHUN B
MOBCEHEBHON JKM3HU JUIsI pEHIeHUsT TPHUKIAJAHBIX 3a7a4, B TOM 4YHCIE: TPOPUIAKTUKH
HACJIEICTBEHHBIX ~ 3a00JleBaHUN  YeJIOBEeKa,  MEAMKO-TEHETHMYECKOTO  KOHCYIbTHPOBAHUSA,
000CHOBAaHHUS JKOJIOTUYECKH 11eJeco00pa3HOro MOBEACHUS B OKpYKalolled MpUPOAHON cpene,
aHaJdM3a BIMSAHUS XO3SMCTBEHHOM JESATENbHOCTH 4YEJNIOBEKAa HA COCTOSHHE MPUPOJHBIX H
HMCKYCCTBEHHBIX OJKOCHUCTEM. YCHJICHHE BHUMAaHUS K TIPUKIQJHON HAMpaBIEHHOCTH Y4eOHOTO
npeaMmera «bUONOTHS» MPOAMKTOBAHO HEOOXOAMMOCTHIO OOECIeUYEHUs] YCIOBUW MJisi PEIICHUS
OJIHOM M3 aKTYyalbHBIX 33/1a4 IIKOJBHOTO OMOJOTHYECKOro 0oOpa3oBaHMsI, KOTOpas Mperoiaraet
dbopMHupoBaHHEe Yy OOYYAIONIMXCS CIOCOOHOCTH aJanTHPOBATHCS K HW3MEHEHUSM JHUHAMHUYHO
Pa3BUBAIOILIETOCS COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHE cpeaHero ooOuiero obpa3zoBaHMs 3aHUMaeT BaxHoe Mecto. OHa
oOecnieunBaeT (opmupoBaHHE Yy OOydYalOIIUXCS MPEACTABIEHUH O HAyyHOM KapTHHE MUpa,
pacupsieT 1 0000IIaeT 3HaHUS O >KUBOM Npupoje, e€ OTIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3alliil H DBOJIIOIUH, CO3aéT YCIOBUS JUIS: TO3HAHUS 3aKOHOB JKHBOW TPHUPOIHI,



dbopmupoBanus (GYHKIIMOHATHHOW TPaMOTHOCTH, HABBIKOB 3JI0pOBOTO W Oe3omacHoro oOpasa
’KHU3HU, SKOJIOTUYECKOT'O MBIIIJICHHS], IEHHOCTHOTO OTHOILIEHUS K KUBOM MIPUPOJIE U YETIOBEKY.

Bosbiioe 3HaueHne GMOI0rUs UMEET TaKKe AJIs PELICHUs] BOCIIUTATENbHbBIX U PA3BUBAOLINX
3aJad CcpeaHero oOmero oOpa3oBaHUS, COLHMANM3alMu oOydaroummxcs. M3ydenuwe Ouonoruu
o0ecrieuynBaeT yciaoBHA Ui  (OPMHUPOBAHUS HMHTEIIEKTYalbHbIX, KOMMYHMKAllUOHHBIX U
MH(POPMALIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIbTYphI, CIOCOOCTBYET MHTETPALlUU OMOJIOTHYECKUX
3HAHUM C NPEJCTAaBICHUAMHU U3 JAPYIMX YUEOHBIX NPEIMETOB, B YACTHOCTH, (U3MKH, XUMHUH U
reorpagun. Ha3BaHHbIE TOJIOKEHUS O TMpenHa3HAuYeHUM YydeOHoro mnpenmera «buomorus»
COCTaBWJIM OCHOBY JUIsl OIIPENIEJIEHUs TOAXO00B K 0TOOPY M CTPYKTYPUPOBAHUIO €r0 COJEpKAHUS,
IPEJCTAaBICHHOTO B IIPOrpamMmMe Mo OMOJIOTHH.

OTt60p conepxanus yueOHOTrO npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH C
MO3HIAN KYJIbTYPOCOOOPA3HOTO TOAX0JIa, B COOTBETCTBUH C KOTOPHIM OOYyYaroIIMecs: ITOJIKHBI
OCBOUTH 3HAHUS M YMEHUS, 3HAYMMBIC i1 (OPMHUPOBaHMSA OOIIEH KyIbTYpPbI, ONpEACISIIOIINe
aJICKBaTHOE IIOBEJICHUE 4YEIIOBEKa B OKPYXAroOIIeH NPUPOJHON cpelle, BOCTpEOOBaHHBIE B
MOBCEIHEBHON JKU3HU M TPAKTHYECKOH NesTebHOCTH. Oco00e MECTO B ITOW CHCTeME 3HAHUI
3aHUMAIOT DJIEMEHTBI COJICPKAHUsI, KOTOPBIC CIYXKaT OCHOBOM isi GOPMUPOBAHUS TIPEICTABICHUN
(6] COBpeMeHHOﬁ eCTeCTBCHHO-Hay‘-IHOI\/JI KapTUHC MHpa U HCHHOCTHBIX OPHUCHTAUHAX JIMYHOCTH,
CHOCOOCTBYIONIMX TYMaHU3alUU OUOJIOTHYECKOTro 00pa3oBaHusl.

CTpykTypupoBaHHE COJEpKaHUS y4yeOHOro Marepuana B MporpaMme MO OHOIOTHH
OCYIIECTBIICHO C y4Y€TOM MPHOPUTETHOTO 3HAUYECHUS 3HAHUKA 00 OTIUYUTEIBHBIX OCOOEHHOCTAX
JKUBOU IPUPOJIBI, O €€ YPOBHEBOW OPTaHM3aLMU U 3BOJIIOLMHU. B COOTBETCTBHM C 3TUM B CTPYKTYpE
yuebHoro npeameta «brogorusy BhIJCIEHBI CIEAYIOIINE COAepKaTeIbHbIe TMHUU: «bHuomorus Kak
Hayka. MeTonpl HaydyHOro Mmo3HaHus», «Kietka kak Omosormueckas cucrema», «OpraHu3m Kak
Ouosnoruueckasi cuctema», «Crucrema 1 MHOrooOpasue OpraHuyecKoro MUpa, « IBOIIOIUS KUBOI
IPUPOJIBD, «IKOCUCTEMBI U IMIPUCYIINE UM 3aKOHOMEPHOCTH.

Lenp u3ydyenuss yuyebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBIJIAJCHUE
00y4JarIMMHUCS 3HAHUSAMH O CTPYKTYpPHO-(YHKIIMOHATBHON OpraHU3alliy KUBBIX CHCTEM Pa3HOTO
paHra u nmpuoOpeTeHne YMEHUHN UCIIOJIb30BATh ATU 3HAHUS JJIsI TPAMOTHBIX JIEHCTBUN B OTHOIIICHUH
00BEKTOB )KMBOW MPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOIIEM.

Z[OCTI/I)KGHI/IG Oejii U3YyUCHUA yqeGHoro npeamMeTa «buonorus» Ha 0a30BOM YPOBHE
o0ecreynBaeTCs PEIICHUEM CIICAYIOINX 3a1a4:

OCBOCHHME OOYYAIOIIUMHCS CHUCTEMBbl 3HAHUNW O OHMOJIOTMUECKUX TEOpHUSX, YUYEHUSX, 3aKOHaX,
3aKOHOMEPHOCTSX, TUIIOTE3aX, MIPaBUIaX, CIyKaIIUX OCHOBOM JUisi (HOPMUPOBAHUS MIPEACTABICHUI
0 €CTECTBEHHO-HAYYHON KapTHHE MUpPA, O METO/IaX HAyYHOTO TO3HAHMsI, CTPOCHUH, MHOT000pa3uu
U OCOOEHHOCTSX JKMBBIX CHCTEM pPa3HOTO YPOBHS OpPTaHU3AINH, BBIJAIOIIUXCA OTKPBITHIX H
COBPEMEHHBIX UCCIIEJIOBAHUSIX B OMOJIOTHH;

(bOpMI/IpOBaHI/IC y o6yqafonmxc;1 MO3HABATCIIbHBIX, MHTCIUICKTYAJIbHBIX U TBOPYCCKUX

CIIOCOOHOCTEH B nmponecce aHajim3a AAaHHBIX O MYTAX pa3BUTHUA B OHoI0THHU HayYHBIX
B3IJ1s110B, et U II0JIX0I0OB K HU3YUCHUIO KUBBIX CUCTCM PA3HOTO YPOBHA OpraHU3alllU;

CTaHOBJIEHHE Yy OOyd4aromuxcst oOIeld KyibTypbl, (YHKIMOHAIBHOW TI'PaMOTHOCTH, pa3BUTHE
YMEHHH OOBACHATH W OLIEHUBATH SIBJICHHS OKPYXKAIOLIETO MHpa >KMBOW MPHUPOJAbI HA OCHOBAHUU
3HAHUH U OMBITA, OJTYYEHHBIX IIPH U3YYEHUH OMOJIOTHH;



dbopMupoBaHHEe Yy OOYYAONIMXCS YMEHHUM WJUTFOCTPHPOBATH 3HAYCHHE OWOJIOTHYCCKUX
3HaHUW B TMPAKTHUYECKOM JESATEIbHOCTH YeNOBEKa, pPa3BUTUU COBPEMEHHBIX MEIULHUHCKUX
TEXHOJIOTUI U arpoOHOTEXHOIOT HIA;

BOCIIUTAaHHUC y6e)KI[éHHOCTI/I B BO3MOKHOCTH IIO3HAHHUS YEIIOBEKOM JKHBOU IIpupoasl,
H606XOI[I/IMOCTI/I 6epe>KHoro OTHOLICHHUS K Heﬁ, CO6J'IIO,I[CHI/I5I OTUYCCKHUX HOPM IIPpU ITPOBEACHNUN

OMOJIOrHYECKUX HCCH@HOB&HHﬁ;

OCO3HAaHHE LIEHHOCTH OWOJIOTMYECKUX 3HAHUM JI TOBBIIMICHUS YPOBHS 3KOJOTHYECKON
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHHE TPUOOPETEHHBIX 3HAHUN Y YMCHHIA B TOBCETHEBHOM KU3HH JUIsI OIICHKH ITOCIIC/ICTBUI
CBOCH JIEATENFHOCTH 10 OTHOIICHUIO K OKpYXawomeld cpeae, COOCTBEHHOMY 3J0POBBIO,
000CHOBaHUE U COOJIIOICHHE Mep MTPOPUITAKTUKH 3a00JI€BaHUM.

B cucreme cpennero obiero odpasoBanusi «buonorus», usyyaemass Ha 0a30BOM YpOBHE,
SBIIICTCS 00s3aTENBbHBIM YYCOHBIM TIPEAMETOM, BXOJSMIIMM B COCTaB MPEAMETHOH 0OJacTu

((ECTGCTBGHHO'HayLIHBIe MpCaAMCTBI».

Jiis u3yueHus: Ouosioruv Ha 6a30BOM YPOBHE CPETHET0 00IEero o0pa3oBaHMs OTBOIUTCS 68 4acoB:
B 10 kmacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34 yaca (1 gac B Heelno).

COJAEP/)KAHUE OBYYEHUA
10 KUIACC
Tema 1. Bnonorus kak Hayka.
buonorus kak Hayka. CBsi3b OMOJOTMM C OOIECTBEHHBIMH, TEXHMYECKHMHU U APYTUMHU
€CTeCTBEHHBIMH HayKaMmH, (uiocoduelt, 3TUKON, 3cTeTMKod U mnpaBoM. Ponb Ouonoruu B

(bopMHUPOBaHUH COBPEMEHHON HAy4YHOW KapTUHBI MuUpa. CucTemMa OMOJTOTUYECKUX HaAYK.

Meroapl TO3HAHUS KUBOW MPUPOJBI (HAOIIOACHUE, SKCIIEPUMEHT, OMUCAaHUE, U3MEpPEHHUE,
KJaccu(UKaIns, MOJICTUPOBAHKE, CTATUCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoncTpanum:
IMoptpetsl: Y. Japun, I'. Mennens, H. K. Konbuos, /[x. Yorcon n ®@. Kpuk.

Tabauiel 1 cxembl: «MeToIbl TO3HAHUS KUBOW TIPUPOIBI.

JlabGopaTropHble U NpaKkTUYecKue padoTbl:

[Ipaktuueckass paborta Ne 1. «lVcmonb30BaHHWE pa3MUYHBIX METOJOB TMPH HW3YYCHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALHA.



Kupbie cuctembl (OMOCHUCTEMBI) KaK MpeAMET HU3y4YeHHs Ouonoruu. OTiauume >KUBBIX
CHCTEM OT HEOPTaHUYECKON MPUPOJIBL.

CpoiicTBa OWocucTeM W HWX pa3HooOpaswe. YPOBHU OpraHu3allud  OHOCHCTEM:
MOJIEKYJISIPHBIN, KJICTOUHBIHN, TKaHEBBIH, OpraHu3MEHHBIM, MOIMYJISIUUOHHO-BUIOBOM,

9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumuu:

Tabnuuel u cxembl: «OCHOBHbIE IPU3HAKH KU3HI», «Y POBHU OpraHU3aLUH KUBOU
TIPUPOIBDY.

Ob6opynoBanue: moaens Mojiekyisl JJHK.

Tema 3. XumMnuecKkuii cOCTaB M CTPOEHUE KJIETKH.

XVMMHYECKUI COCTaB KJIETKH. XUMUYECKUE DJIEMEHTBI: MaKpO3JIEMEHTBI, MUKPOIJIEMEHTHI.
Boja n MuHepanbHbIE BEIIECTBA.

qDYHKIII/II/I BOObBI U MI/IHepaJH)HI)IX BCIICCTB B KIICTKCE. HOI[I[Cp)KaHI/IC OCMOTHYCCKOTI'O
OastaHca.

benxu. CocraB u ctpoeHne 0ekoB. AMHHOKHUCIIOTE — MOHOMEpHI OenkoB. Hesamenumbie n
3aMEHHMbIE AMUHOKHCIOThl. AMMHOKHUCIIOTHBIM COCTaB. YPOBHU CTPYKTYpPbI O€IKOBOI MOJIEKYIIBI
(mepBUYHasI, BTOPUYHAS, TPETUYHAS U YETBEPTUYHASI CTPYKTYpa). XUMUYECKHE CBOMCTBA OEIKOB.
buonorndeckne GpyHKIUN OEIKOB.

@depmeHThl — Ouojoruyeckue kartamuzaTopbl. CTpoeHue (epmeHTa: aKTUBHBIA LEHTP,
cyOctparHas cnenupuyHocTs. Kodpepmentsl. Butamunel. OTinuus GepMeHTOB OT

HCOPTraHNYCCKUX KaTaJInu3aTOPOB.

VYrneBoabl: MOHOCaxapu bl (TIOKO03a, pubo3a U Ae30kcupudo3a), Aucaxapusl (caxaposa,
JaKTO3a) M IoJMcaxapuabl (Kpaxmal, TJIMKOTeH, liejultoso3a). buonornueckue QyHKuuu
YIJIIEBOJIOB.

Jlunuasl:  TpuraMuepuasl, Qgochonunuael, crepouabl. ['mapodmibHO-rHAPO(HOOHBIE
cBoiicTBa. bromornveckne QyHKnuu mumuaoB. CpaBHEHHE YIIIEBOIOB, OCIKOB W JIMITUAOB Kak
UCTOYHUKOB DHEPTHUH.

Hyxneunosbie kucnotsl: JJHK n PHK. Hykneornael — MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢pynkuuu JJTHK. Crpoenue u ¢pynkunn PHK. Bunst PHK. AT®: crpoenue u ¢pyHkuuu.

I_II/ITOJ'IOFI/ISI — HayKa O KIJICTKC. Knerounas Teopusa — IMPUMEP B3aHMOHCﬁCTBHH Hﬂeﬁ u
q)aKTOB B HAYYHOM IIO3HAHUH. MeTOJIBI HU3YUCHUA KIICTKH.

Krnerka kak nenoctHas kuBas cuctema. OOIIMe NMpU3HAKU KJIETOK: 3aMKHYTas Hapy)KHas
meOpana, monekynsl JIHK kak renetuueckuit anmapar, cuctemMa CUHTE3a Oerka.



Tunsl  kiIeTOK: JSykapuoTHUecKass U mIpokapuotuyeckas. (OcCoOEHHOCTH CTPOEHUs
npokaproTuueckor kieTku. Kierounas crenka Oakrepuit. CTpoeHHE SYKapUOTHUYECKOW KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpHl KJIETOK — KIJIETOYHAs CTEHKA, TNIMKOKAIMUKC, UX (DYHKIIHH.
[Tna3matnueckass MmemOpana, e€ cBoicTBa M (QyHkuuu. Iluromnasma u €€ OpraHoM[IbI.
Onnomem6Opanubie opranounsl kierku: DIIC, ammapat I'onbmku, nuzocomsl. [lomyaBToHOMHBIE
OpPraHOM/Ibl KJIETKU: MUTOXOHJIpUH, IutacTHbl. [Iponcxoxaenne MUTOXOHApUM U miuactua. Buas
wiactua. HememOpaHHble OpraHoOHMIBI KIETKH: PHOOCOMBI, KJIETOYHBIA IIEHTpP, IEHTPHOJIH,
PECHUYKH, KIyTUKU. DyHKIUMHN OpraHoM10B KJIETKU. Brirouenus.

SAnpo — perynsTopHbli eHTp KieTku. CTpoeHue sijpa: saepHas 000J04YKa, KapuoIuiasma,
XPOMAaTHH, APHIIIKO. XPOMOCOMBI.

TpancnopT BeHIECTB B KIIETKE.
JdemoHcTpamum:

Hoptpetsr: A. Jlesenryk, P.I'yk, T.lIBann, M. lllneiinen, P.Bupxos, JIx. Yotcon,
®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Z!I/Ial"naMMLIZ «PacnpeﬂeneHI/Ie XHUMHYECKHUX JJIEMEHTOB B HEKHBOM IMpHUPOICH, «PacnpeneneHI/Ie
XUMHYSCKHX 3JIEMEHTOB B JKHBOM IIprUpoaCH.

Tabmuuer u cxemsl: «llepuoguyaeckass Tabnuma XUMHYECKHX JIIEMEHTOBY, «CTpoeHue
MOJIEKYJIbl BOJbI», «bruocunres Genka», «CTpoeHne Mojekyisl Oenka», «CTpoeHue ¢depMeHTay,
«Hyxkneunossie kucnotel. JJHK», «Ctpoenue monexkynbsr AT®», «CTpoeHne 3yKapuOTHUYECKOU
KieTkn», «CTpoeHue >KMBOTHOM KIEeTKW», «CTpOeHHME pacTUTENbHOW KIeTKn», «CTpoeHue
POKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKu», «Y TIIeBOJbD», «JIUmuasn.

OO0opyoBaHme: CBETOBOM MHUKPOCKOI, OO0OpyJdOBaHWE ISl TPOBEICHUS HAOIIOICHUM,
I/ISMepeHI/II\/’I, OKCIICPUMCHTOB, MHUKpOIIpPCHapaTrbl PACTUTCIIbHBIX, XHWBOTHBIX M 6aKT€pI/IaJ'II>HBIX
KIIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

JlaGoparopHass pabGora Nel. «lM3yueHne KaTaJIUTHUECKOW AaKTMBHOCTH (EpMEHTOB
(HarpuMepe aMuIIa3bl WM KaTajaasbl)y.

JlabopaTtopHas padota Ne 2. «/3yueHue CTpoeHUsI KIETOK PaCTeHUM, )KUBOTHBIX U OaKTepuid
moa MUKPOCKOIIOM Ha I'OTOBBIX MUKpOIIpEIIapaTax u ux OIMMCaHUuEC).

Tema 4. 'KuzHeaeaTeJJbHOCTh KJIETKH.

OOMeH BellecTB, WK METa0O0IU3M. ACCUMMIISINS (TJIACTUUECKUNA OOMEH) U JTUCCUMMIISALINS
(oHepreTuyeckuii OOMEH) — JIB€ CTOpPOHBI €AMHOrO Imporecca Meradonuzma. Ponb 3akoHOB
COXpaHEHHMsI BELIECTB ¥ SHEPTHH B TOHUMaHUU METa0O0IM3Ma.



Tuner oOMeHa BemiecTB: aBTOTpOo(HBIM M TereporpodHbIii. Poib ¢epMeHTOB B 0OMeHE
BEIIECTB M MPEBPAICHUH YHEPTHH B KIICTKE.

®dotocunte3. CperoBas u TemHOBas (a3bl  (QoTocuHTe3a. Peakimu (POTOCHHTE3A.
OddextuBHOCTh (hoTOCUHTE3a. 3HAUeHUE (DOTOCHMHTE3a NS KU3HU Ha 3emye. BiusHue ycrnoBuit
cpeibl Ha GOTOCHHTE3 U CITOCOOBI TIOBBIIICHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMOCHHTe3. XEMOCHHTE3MPYIOIIUe OakTepuu. 3HAYCHHE XEMOCHHTE3a IS KU3HU Ha
3emite.

DHepreTuyeckuii 0OMeH B KieTKe. Paciierienue BenecTs, BbIICICHUE U aKKyMYJIUPOBaHHE
SHEPruM B KIETKE. OTalbl JHEPreTudeckoro oOMmeHa. [ nmkonms. bpoxeHwe u ero BUIBL
KucnoponHoe okucieHue, Wi KieTouHoe Jbixanue. OxuciutenbHoe (HocoprimpoBaHUe.
O} PeKTUBHOCTD IHEPTrETHIESCKOTO OOMEHA.

Peaknium wmarpuuHoro cuHte3a. ['enermueckas wuHpopmanus u JHK. Peammzanus
reHeTu4eckol umHdopmanuu B kieTke. ['eHeTmueckuil kox M ero cpoiictBa. TpaHckpunus —
matpuuHblii cuHte3 PHK. Tpancnsauus — O6uocunte3 Oenka. Ortanbl Tpanciasuuu. KoauposaHue
aMUHOKUCIOT. Pob pubocom B GuocunTese Oernka.

Hexknerounsie Gpopmbl sxu3Hu — BUpychl. Mctopust oTkpsiTus Bupycos (/. U. iBanoBckuit).
OCOOCHHOCTH CTPOCHHSI W J>KM3HEHHOTO IUKJIa BHpYycoB. bakrepmodaru. bomesnu pactenui,
KMBOTHBIX M YEJIOBEKa, BbI3bIBaeMble BHpycamu. Bupyc mmmyHozpedunurta yenoseka (BUY) —
Bo30ymutens CIIM/la. OOparnHasi TpaHCKpHILMs, peBepTaza M UHTerpasa. Ilpoduiaktuka
pacrpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUM.

JdemoHcTpamum:

IMoptpetsr: H. K. Konsuos, /1. . Usanosckuii, K. A. Tumupsizes.

Tabuuim! u cxeMbl: « Tumsl HUATAHUS, «MeTabomu3my, «MwuToxoHApHUS»,
«OHepretrueckuii odMen», «Xnoportact», «Porocunres», «Ctpoenue [IHK», «Crtpoenue u

byHKIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «I eHetnueckuit Koy, «Bupyce», «baktepuodarny,
«Ctpoenue 1 xu3HeHHbIN 11K Bupyca CIIN/1a, 6aktepuodaray, «Pemmukarus JJTHK».

Ob6opynoBanue: moaenu-anminkanun «Yasoenue JIHK u Tpanckpunuusy», «buocunres
6enkay», «CTpoeHue KIeTKu», Moenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHEe H HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uka, WM KU3HEHHBIAW WK KieTku. MHTepdaza m muro3. Ilpomecchl,
nporekaronme B uHTepdaze. Pemnukanms — peaxuust matpuuyHoro cunrte3a [IHK. Crpoennue
XpOMOCOM. XPOMOCOMHBIM Habop — KapuoTun. JMMIOUIHBIM ¥ TalJOUTHBIA XPOMOCOMHBIE
Habopbl. Xpomatuabl. lluTomornyeckre OCHOBBI PAa3MHOKECHHS W WHAWBUIYaTBbHOTO Pa3BUTHS
OpraHu3MOB.

I[CJ'ICHI/IC KJICTKHU — MHUTO3. CTaIlI/II/I MUTO3a. Hpoueccm, MMPOUCXOAAIINEC HA PA3HBIX CTAAUAX
MHUTO3a. bronoruueckuii CMpICI MUTO34.

[Iporpammupyemasi rudesb KJIETKU — aloITo3.



@®opMBI pa3MHOXKEHHUSI OPraHU3MOB: OECIIoyIoe M TI0JI0BOE. Buibl 6ecrooro pa3MHOKEHUS:
JIeNIeHHe HaJBOE, IMOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHME, BETETATUBHOE
pa3mHoxeHue. VICKycCTBEeHHOE KIIOHUPOBAHUE OPTaHM3MOB, €r0 3HAYCHUE IS CEIICKIIUH.

ITonoBoe Pa3MHOKCHHUEC, €0 OTIIMYUA OT OecIroJIoro.

Meiio3. Cragun wmeio3a. Ilporeccsl, mpoucxopsmme Ha cragusix Meios3a. [loBenenue
xpomocoMm B Meio3e. Kpoccunrosep. buonornueckuii CMbICI U 3HAaYEHUE MEi103a.

['ameTorenes — mporiecc 00pa3oBaHUs TMOJOBBIX KJIETOK Y JKUBOTHBIX. [10JIOBBIE JKene3bl:
CEMECHHUKM W siuyHUKUA. OOpa3oBaHWE M Pa3BUTHE TIOJOBBIX KIETOK — TaMeT (CriepMaTo30ui,
SUIEKIIeTKa) — crepMaroreHe3 #  oBoreHe3. (OCOOCHHOCTH CTPOCHHUS  SIHIIEKICTOK |
cnepmaro3onioB. OrmiogoTBopenue. [laprenorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). DMOPHUOHAIBHOE pa3BUTHE (AMOpHOTEHE3). DTarbl
YMOPHOHAIILHOTO PA3BUTHS Yy TO3BOHOYHBIX JKUBOTHBIX: APOOJICHHUE, TacTPYJISIUs, OPraHOTCHE3.
[TocToMOpuoOHaIbBHOE pa3BUTHE. THUIBI MOCTIMOPHOHATBHOTO PAa3BUTHUS: MPSIMOE, HENpSIMOe
(uumHoYHOE). BnusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (HAKTOPBI, CIIOCOOHBIE BBI3BIBATH
BPOXKAEHHBIE YPOJCTBA.

Poct u paszsurue pacteHuii. OHTOreHe3 LBETKOBOI'O PAacTEHUs: CTPOCHUE CEMEHH, CTaJuH
pa3BUTHA.

JdemoHcTpaumnu:

Tabnuuel u cxembl: «@opMbl Pa3MHOXKEHUSI OPraHU3MOBY», «JIBOIHOE OIIIOAOTBOpPEHHE Yy
LIBETKOBBIX pacTeHuil», «BereratuBHOE pa3MHOXEHHE pacTeHUi», «/leneHue kiueTku OakTepuii»,
«CTpoeHHE TOJOBBIX KIETOK», «CTpO€HHE XPOMOCOMBI», «KneTouHslli LHKI», «Permukanus
JHK», «Mwuto3», «Menos», «[Ipsamoe u HenpsMoe pa3BUTHEY, «['aMeTOreHe3 y MiIEKOMUTAOIINX U
4esi0BeKa», «OCHOBHBIE CTaJUM OHTOTEHE3A».

O6ODVI[OB8.HI/Iel MHKPOCKOII, MHUKPOIIpCHapaThbl «CnepMaT0301/1m>1 MIJICKOIIUTAIOMICT O,
((HﬁHCKHGTKa MIJICKOIIUTAKOIICTO», «KapI/IOKI/IHGS B KJICTKAax KOpCHIKa JIyKa», MarHuTHas1 MOJICIIb-
allllJIMKaI s ((J_ICJICHI/IC KJICTKKW», MOJACIIb I[HK, MOACIIb MeTa(l)a3H01>i XPOMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 3. «Habmronenne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTaxy.

JIaboparopHast pabota Ne 4. «M3ydeHne cTpoeHuUs MOJOBBIX KIETOK Ha TOTOBBIX

MHUKpOIpenaparax.

Tema 6. HacsiencTBeHHOCTH M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. Mcropusi pa3BuTHsT TeHETUKU. Poib MUTONOTMH U
HMOPHUOIIOTUN B CTAHOBJICHUU T€HETHKHU. BKIal poccHiiCKMX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHeTuku. MeTtonbl TeHeTUKH  (THOPUIOIOTUYECKHM, IUTOTCHETUYECKUM, MOJICKYJSPHO-

reHeTuyeckuit). OCHOBHbIE T'€HETUYECKUE MOHSTHUS. ['eHeThuyeckas CHMBOJIMKA, HMCHOJb3yemas B
CXeMax CKpeIlMBaHUM.



3aKOHOMEPHOCTH HacJIeOBaHUS MPU3HAKOB, YCTaHOBJICHHBIE I'. Mennenem.
MonorubpuaHoe CKpelmuBaHue. 3aKOH €IWHO00pa3usi TMOPHUIOB MepBoro mokosieHus. [IpaBuio
JOMHHHUPOBaHMsI. 3aKOH paclIeryieHus Mpu3HakoB. ['unore3a unctotel ramer. [loaHOe U HEMOIHOE
JTOMUHHUPOBAHHUE.

JurubpugHoe  ckpemuBaHue. 3aKOH  HE3aBUCUMOTO  HACIEJAOBAHUS  IPU3HAKOB.
[{uToreHeTyeckue OCHOBBI JUTHOPUIHOTO CKPEHIMBAHUA. AHAIM3UPYIOLIEE CKpELIMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHUS ISl ONIPEIeIeHHs TEHOTUIIA OCOOU.

CueruieHHOe  HacienmoBaHue Tmpu3HakoB. PaGora T.Moprana 1o  CIEIUICHHOMY
HacJIeJOBaHMIO T'eHOB. Hapyienue cueniaeHus reHoB B pe3ybTaTe KpOCCUHIOBEpPA.

XpoMOCOMHasi TEOpUS HACIEACTBEHHOCTH. | eHeTHYEeCKHe KapThl.
I'enetuka nona. XpoMOoCOMHOE ONpe/esIeHNE TT0J1a. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.

T'omoramerHsie u rereporaMeTHbIC OPraHru3Mhbl. Hacnenosanue IIPpU3HAKOB, CLCIUICHHBIX C
ITIOJIOM.

N3menunBOCTh. BHIbI N3MEHUNBOCTU: HEHACIICICTBEHHAS U HACJIeICTBEHHAs. Poib cpebl B
HEHACJIE/ICTBEHHON  M3MEHYMBOCTH.  XapaKTePUCTUKAa  MOJM(MUKAMOHHOW  HM3MEHYHMBOCTH.
BapuanuoHHblil psa M BapuanuoHHas kpusas. Hopma peakumm npusHaka. KoaudecTBeHHBIE U
KaueCTBEHHbIE IIPU3HAKU U UX HOpMa peakuuu. CBoNcTBAa MOAU(PUKALIMOHHON U3MEHYMBOCTH.

HaCJIGI[CTBeHHaﬁ, WK I'€HOTUIINYCCKasA, UBMCHUYMUBOCTD. KombOunarruBHass H3MEHYUBOCTE.

Meiio3 u 10JIOBOI Mpolecc — OCHOBAa KOMOMHATUBHOM H3MEHUMBOCTH. MyTalnnoHHAas
u3MeHunBOCTh. Kiaccudukanuss Myrauuid: TeHHbIE, XPOMOCOMHbBIE, TI'eHOMHblE. YacTroTra U
IpUYMHBl MyTaluuid. MyrareHHble (QakTopbl. 3aKOH TOMOJOTMYECKHMX PSAI0B B HACIEICTBEHHOMN
n3menunsocty H. . BaBuiosa.

BHCHI[epHaH HaCJICIACTBECHHOCTb U U3MCHYNBOCTD.

I'enernka uenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METO/IbI TE€HETHUKHU 4YEJIOBEKA:
reHeaNlornYecknii,  OJM3HELOBBIH,  IUTOrEHETHYECKUH, OHOXUMHUYECKUH,  MOJEKYJISpHO-
reHernyeckuil. CoOBpeMEHHOE OIpe/eleHe TEHOTUIIA: IOJHOTEHOMHOE CEKBEHHPOBAHME,
TreHOTUIIMpOBaHUe, B TOM uucie ¢ nomombio [II{P-ananu3a. HacnenctBenHsle 3a0oneBaHMA
YyeJioBeKa: FeHHbIEe 00J1€3HU, O0JIE3HH C HACJIEICTBEHHOW MPEApacoI0KEHHOCThIO, XPOMOCOMHbBIE
6one3nu. Comaruyeckue M reHeparuBHble MyTanuu. CTBOJIOBBbIE KJIETKU. [IpMHLIMIBI 310pOBOTO
o0Opa3a »U3HU, JUArHOCTUKH, NPOQWIAKTHUKU U JIEYEHHs] TEeHeTH4eckux Oosie3Heil. Menuko-
TFEHETUUYECKOE KOHCYJIBTUPOBAHME. 3HAYEHHE MEAMIMHCKOW T€HETUKM B NPEJOTBPALICHUM U
JICUEHUHU TeHEeTHYEeCKNX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpaumnu:

Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. UerBepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBuios.

Tabnuipl 1 cxembl: «MOHOTMOPUIHOE CKPEIIMBAHUE M €ro IIUTOreHETUYeCcKask OCHOBAY,
«3aKOH paclIeIIEHHUs ¥ €ro IIUTOreHeTHYEeCKasi OCHOBay, «3aKOH YMCTOTHI raMeTy, «/{urubpuaHoe
ckpemuBanue», «lluTomornueckue  OCHOBBI ~ AMTMOPUIHOTO  CKpelIuBaHUs»,  «Meio3y,
«B3aumozpeiicTBue aneNnbHbIX TeHOBY, «I eHeTHuecKue KapThl pacTeHUil, )KUBOTHBIX M YEJIOBEKaY,




«l'eneruka mnona», «3aKOHOMEPHOCTH HACIEAOBaHUSA, CIEIUIEHHOTO ¢ MoJoM», «KapuoTursl
YeloBeKa U JKMBOTHBIX», «Buuel wn3MeHUMBOCTH», «MoanduKalMOHHAsS W3MEHUUBOCTBY,
«Hacnenosanue pesyc-thakropay, «I'eHeTrKa rpyni KpoBu», «MyTallmoHHAsi HK3MEHUYUBOCTH.

O6opynoBanue: MoAeTU-anIuInKanuu ~ «MoHOTHOpHUIHOE — CKpemuBaHuey, «HemomHoe
JOMHUHHUpOBaHHE», «Jlurubpuanoe ckpeuBanuey, «llepekpéct XpomMocom», MHUKPOCKON U
Mukpornpenapar «Jpo3zodpuna» (Hopma, myranuu (GOpMbI KpPbUILEB M OKPACKH Tela), repOapuid
«I"opox MOCEeBHOW.

JlaboparopHble U NpaKkTHYecKue padoThbl:

Jlaboparopuasi pabota Ne 5. «M3ydyeHue pe3ylbTaTOB MOHOTHOPHIHOTO M JAUTHOPUIHOTO
CKpEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlabGopaTopHas pabdota Ne 6. «M3yueHne Moau(PUKAIMOHHON M3MEHYUBOCTH, MOCTPOCHHUE
BAPUALIMOHHOTO PSa U BAPUALIMOHHON KPUBOI».

Jlaboparopnasi pabora Ne7. «AHanmu3 Myrauuid y Jpo30uibl  HAa  TOTOBBIX
MHKpOIIpenapaTax».

[IpakTuueckas padota Ne 2. «CocraBieHue 1 aHaJIu3 POJAOCIOBHBIX YEIIOBEKa.
Tema 7. Cesiekunsi oprann3moB. OCHOBbI OMOTEXHOJIOTUH.

Cenexkuusi Kak Hayka M Ipolecc. 3apoKICHHE CEJIeKUUU U JomecTukanus. Yuenue H.
. BaBuioBa 0 IeHTpaXx NPOUCXOXKACHUS M MHOro0Opas3usi KyIbTYpHBIX pacTeHui. LleHTpbl
MIPOUCXOKICHHS IOMAITHUX JKUBOTHBIX. COpT, MOPO/Ia, IIITaMM.

CoBpeMeHHbIE METOJbl CeNEeKIUU. MaccoBbli U WMHIAUBUAYAIbHBIA OTOOpPHI B CENEKLUU
pacTeHuii U KUBOTHbIX. OlleHKa 3KcTepbepa. BInM3KopoICTBEHHOE CKpEIIMBAHWE — WHOPUIMHT.
Yucras nuaus. CKpelBaHue YMCTHIX JUHUH. ['ereposuc, mnn rubpuaHas cuna. HepoacrtBenHoe
CKpelyBaHue — ayropuauHr. Otnanénnas rudpuansanus u e€ ycnexu. FIckycCcTBEeHHbIN MyTareHes
Y TIOJIY4E€HHE MOJIUIIIIOUI0B. JIOCTHKEHUS CEIEKIIMY PACTEHUN, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust kak oOTpaciib INPOU3BOJACTBA. ['€HHas WH)KEHepHs. OTalbl CO3JaHus
pexomOunantHoit JIHK wu Tpancrennbix opranuzmoB. Knertounass wumkeHepus. Kierounble
KyJbTYpbl. MHUKpOKJIIOHAJIbHOE pa3MHOKE€HUE pacTeHHi. KiloHMpoBaHME BBICOKOIPOLYKTHUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJOTMYecCKHe U AThudeckue mnpoodsnembl. ['MO -
TFeHETUYECKU MOJAU(PHUINPOBAHHBIE OPTaHU3MBI.

JleMOHCTpalluH:

Hoprpersl: H. N. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. ®. I1BaHOB.

Tabmuiel 1 cxembl: KapTa «LleHTpbl NPOUCXOXKIEHUS WU MHOro00paszus KyJIbTYpPHBIX
pacteHuii», «lloposbl ToMalIHUX )KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHui», «OTaanéHHas

rubpuamzanus», «Pabotel akamemuka M. @. MBanoBay, «[lomummonaus», «OOBEKTHI
ouotexHonorun», «Kierouneie KynbTypel W KIOHUpOBaHHE», «KOHCTpyHpoBaHHME W TIEPEHOC
TE€HOB, XPOMOCOM.



O6opynoBaHue: MyJISDKA TUIOJIOB U KOPHEIJIOJNOB JIUKUX (OPM U KYJIbTYpHBIX COPTOB
pacteHui, repoapuii «CenbCKOX03SIMCTBEHHBIC PACTCHUSI.

JlabGoparopHble H NpaKkTUYecKue padoThbl:
Okckypcust «OCHOBHBIE METOJIbI U JOCTH)KCHUS CEJIEKIIMM PACcTeHUH W JKMBOTHBIX (Ha

CEJICKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (epMy, COpPTOMCHBITATEIbHBIN Yy4YacTOK, B TEIUIMYHOE
X035IUCTBO, 1a00PAaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBOJTIOLHUOHHAA OUOJIOTHA.

[Ipennocslkyu BOSHUKHOBEHHUS SBOIIOLUOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPUS U €€ MECTO
B Onosoruu. BivsHue 3BOIIOLMOHHON TEOPUH HA Pa3BUTUE OMOJIOTUU U IPYTUX HaAyK.

CBHZ[@T@JII)CTB& 3BOIIONNH. []aleOHTOIOrHYeCKHE: TOCIIEA0BATCIIFHOCT IIOSBIICHNUS BUIOB
B ITAJICOHTOJIOTMYSCKOM JICTOIIUCH, IICPEXOAHBIC (1)0pr1. BﬂoreorpaQ)quCKHe: CXO0ACTBOHU

paznuuue ¢ayH u GI0op MATEPUKOB U OCTPOBOB.

OMOpPHOIOTHYECKHE: CXOJACTBA M PA3JIMYMsl SMOPHMOHOB pa3HBIX BUAOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTHMYHBIE, PYIUMEHTapHbIE  OPraHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXMMHUECKHE: CXOJCTBO MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX
MeTa0O0IMUECKUX MyTel y BCEX OpraHU3MOB.

OpomonmonHass  teopuss Y. JlapBunHa. Ilpennochbulku BO3HHMKHOBEHHUS JIapBUHU3MA.
JIBroKyIIe CUITbI 3BOJIOLMHU BUJIOB 0 J{apBUHY (M30BITOUHOE Pa3MHOKEHUE TP OTPAHUYEHHOCTH
pecypcoB, HeolpeeIEHHast U3MEHYMBOCTh, OOpb0a 3a CyIECTBOBAHUE, ECTECTBEHHBIN 0TOOD).

Cunternyeckas teopus sBostorun (CTI) u e€ 0CHOBHBIE OJIOKEHHUS.

MI/IKpOBBOJ'[IOIII/IfL HOHYJ'ISIIH/ISI KakK €IuHu1a BUJaa U 5BOJIFOIIMH.

JBuwxymue cuiibl ((pakTophl) SBONIONUM BUAOB B Ipupojae. MyTallMOHHBIA Ipolecc U
KOMOWHATHBHAsI U3MEHUUBOCTH. [lonynsnnoHHbIe BOJHBI U ipelid renoB. M3omsauus 1 Murparus.

EcrecTBeHHBII 0TOOp — HampaBisitouuii (Gakrop sBoioiur. DopMBI  €CTECTBEHHOTO
otbopa.

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK pe3yibTaT 3BoJoNuU. [Ipumepsl mpucmocoOaeHu y
opranu3mMoB. ApoMop(o3bl U UINOATANTAIIH.

Bun " BUJI000pa3oBaHueE. Kpurepun BH/JIA. OcHoBHbIE bopMbI
BU000pa30BaHus: Teorpaduyeckoe, IKOJIOTHIECKOe.



MaxkpoosBomronust. Popmbl  3BOMIOLUHU:  (DUIIETHYECKAsl, IMBEPreHTHAs, KOHBEPTEHTHAs,
napaniensHas. HeoGpatumocTs 3Bosonuy.

[Ipoucxoxaenue oT HEeCHeINaIN3UPOBAHHBIX MIPEJIKOB. [Iporpeccupytomas
crienuanu3anus. AanTuBHas padanus.

JdeMoHcTpanum:

Hoptpetsl: K. JIunnen, XK. b.Jlamapk, Y. dapsun, B. O. Koanesckuii, K. M. bap,
9. I'exkenb, @. Mrosep, A. H. CeBeprios.

TaOnuie! u cxembl: «Pa3BUTHE OPraHMUECKOTO MUPA Ha 3eMiIe», «3apOJIbIIIN T03BOHOUYHBIX
KHUBOTHBIX», «Apxeonrtepukc», «DopMbl 00pbObI 3a cyliecTBoBaHUEY, «EcTecTBeHHBIH 0TOOPY,
«MHorooOpa3ue copToB pacTeHHil», «MHoroobpasue mopox KHUBOTHBIX», «llomymsum»,
«MyTanMoHHasi M3MEHYMBOCTBY, «Apomopdo3bl», «numoamanranumy, «OOmas aereHeparus»,
«/IBmwxymue cuibl sBomonuny, «Kapra-cxema mapupyra mytemectBus Y. Jlapsunay, «boprba 3a
cyuiectBoBaHuey», «lIpucrnocobieHHOCTh OpraHu3MoBy, «l'eorpaduueckoe BHI000pa30BaHUE»,
«OKO0JIOTMYECKOE BH1000pa30BaHUE.

O6opynoBaHue: KOJUIEKIUSI HACEKOMBIX C Pa3IM4YHbIMU THUIIAMH OKpPacKH, HaOOp IUIOAOB U
ceMsiH, koJutekiusi «lIpumepbl 3alIUTHBIX NPUCIOCOOJIEHUM Y JKUBOTHBIX», MOJEIb«OCHOBHBIE
HalpaBJICHUs 3BOIIOLUNY, 00bEMHAs MOzeNb «CTpOeHHE FOJIO0BHOTO MO3Ia TO3BOHOUHBIX.

buoreorpaduueckas kapra wmwupa, KoiuteKuus «@DOpMBI COXPAaHHOCTH HCKOIAEMBIX
JKUBOTHBIX M PacTeHUi», Mojenb amminkanusa «llepekpéct xpoMmocom», BIIaKHBIE IIperapaThl
«Pa3Butne Hacekomoroy, «Pa3BuTHe JATyIIKn», MUKponpenapat «Jpo3oduna» (Hopma, MyTanuu
(OpMBI KpPbUIbEB U OKPACKH TEJIA).

JlaGopaTopHble ¥ IpaKTHYeCKUEe padoThI:
JlaGoparopHas padota Ne 1. «CpaBHeHUE BUIOB 110 MOPPOJIOTUIECKOMY KPUTEPHUIO».

JIaGopatopHass pabora Ne?2. «Omnucanue mpHUCIIOCOOJEHHOCTH oOpraHuzMa M eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe H pa3BUTHE KM3HU HA 3emJie.

JloHay4yHble NPEACTABIECHUS O 3apOKJICHHMM XW3HHM. HaydHble rumore3sl BOZHHUKHOBEHUS
KHU3HM Ha 3emie: abuoreHe3 W MaHCIEpMus. XHUMHUYecKas 5BONIOLMSA. AOHWOTEHHBI CHHTE3
OPTraHWYECKHUX BEIIECTB M3 HEOPraHWYECKHX. DKCHEPUMEHTAIBHOE IMOATBEPXKACHUE XMUMHUYECKON
sBostonK. HavanbHble 3Tanbl 6uonornyeckoit sBomtonuu. ['unoresa PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYp M BO3HHKHOBEHHE IPOTOKJIETKH. [lepBhle KIETKM M HMX 3BOJIOLUS.
DopMHUPOBAHHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xxu3nu Ha 3emuie mo spam u nepuojam. Karapxei. Apxelickas u npoTepo3oiickas
apel. Tlaneo3zoiickas spa u e€ mepuobl: KeMOPHIICKUIN, OPJOBUKCKUHN, CUITYPUUCKHH, TEBOHCKHIA,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.



Me3so30lickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, FOPCKU, MEJIOBOM.
Kalino3oiickas 3pa 1 €€ nepuoibl: MaJI€OreHOBbI, HEOT€HOBbIN, aHTPOIIOI€HOBBI.
XapakTepucTuka KJIiMMaTta U T€0J0THYECKUX MpoiieccoB. OCHOBHBIE 3TAIbl 3BOIIOLUN

pPacTUTENILHOTO M KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil U >kuBOTHBIX. [losiBneHwue,
pacuBeT U BBIMUPaHUE TPYILI )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpakeHHe 3BOIONUU. OCHOBHBIE CHCTEMATHUYECKUE
TPyIIbl OPTaHU3MOB.

OBOJIIOLMS ~ YeloBeKa.  AHTpPONOJIOTMS  Kak  Hayka. Pa3BuTHE  TpeICTaBICHUH
ONPOUCXOXK/ICHUU YeloBeKa. MeTobl u3yueHus antponorenesa. CxoJICTBa U pa3iMyuvs YeJIOBEKa U
SKUBOTHBIX. CHCTEMaTUYECKOE [TOJI0KEHUE YETIOBEKA.

JBwxyue cuibl  (¢dakTopel) aHTponoreHe3a. HacnencTBeHHas HW3MEHYHMBOCTh U
ecTecTBEeHHbIH 0TOOp. OOIecTBeHHbI 00pa3 >KU3HU, U3TOTOBJICHUE OPYAUN Tpyna, MBIIIJICHHUE,
peub.

OcHOBHBIE CTauu W BCTBHU DBOJIONMU 4YCJIOBCKA: aBCTPAJIONUTCKHU, YenoBek YMGHLIﬁ,
Yenosek npsamoxosaimui, Yenosek HeanaepTaibckuid, Yenosek pasymubiil. Haxonku nckonaeMbix
OCTaTKOB, BpPEMs CYLIECTBOBAHMsI, O0JACTh PACIpOCTpaHEHUs, OOBEM TOJIOBHOTO Mo3ra, oOpa3
KU3HU, OPYIHSL.

Yenoeueckue packl. OCHOBHBIE OOJIBLINE PACKI: €BpPOIICOUIHAS (eBpa3nuiicKas), Herpo-

aBcTpaJiouJiHasi (’KBaTOpHajbHAas), MOHIOJOWJHAs (a3MaTcKo-aMepukaHckas). UYepTbl
IpUCIIOCOOICHHOCTH MpPEACTaBUTENEH Yel0BEYECKUX Pac K YCIOBHSIM CYILECTBOBaHUS. EMTUHCTBO
yenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumu:

Hoptpetsr: @. Pean, JI. Tlactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBuH.

Tabnuib! u cxembl: «Bo3ankHOBeHne CoTHEUHOM cUCTeMbl», «Pa3BuTre opraHnuecKkoro

Mupay, «PacturenpHas kieTka», <«OKuBoTHas kietkay, «lIpokapuoTuueckas KieTkay,
«CoBpemMeHHas CcHUCTeMa OpraHUYecKoro mupay, «CpaBHEHHE aHATOMHUYECKHX YEpPT CTPOCHHS
YeloBeKa W YeNOBEKOOOPa3HBIX 00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOIOTHYECKUX HAaXOJI0K
MPEIKOB COBPEMEHHOIO 4YeJoBeKay», «JlpeBHeimme mmogn», «lpeBuue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UelloBeUecKHre pachi.

O6ODVZ[OB8.HI/I€2 MYIJISKU ((HpOI/ICXO)K,Z[CHI/Ie YCJIOBCKa» (GIOCTLI ABCTPAJIOIIUTCKA,

MUTEKaHTPOIa, HEaHJepTaliblla, KPOMAaHBOHIA), CJIENKH WM H300paKEHUS KaMEHHBIX
OpyIHil TEepBOOBITHOTO YeloBeKa (KaMHU-4ONIephl, pyOmia, ckpebiia), reoXpOHOJIIOTHYecKast
Tabnuua, KoyeKus «PopMbl COXPaHHOCTH UCKOMAEMbIX JKUBOTHBIX U PACTEHUI».

JlaGopaTopHble U pPaKTHYeCKUE PadoThI:



[TpakTrueckas padota Ne 1. «/M3yueHne MCKOIMAEMBIX OCTATKOB PACTEHUM W KUBOTHBIX B
KOJUTEKILIHSX.

DKcKypeusi «DBOJNIONUS OPraHMYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIH HIIH
KpaeBeauecKuil My3eil).

Tema 3. Opranu3msl 4 OKpy:KawIAs cpeaa.

Okojoruss Kak Hayka. 3ajadyd M pa3fesibl  dKOJIOTMH. MeToAbl 3KOJOTMYECKHX
UCCIIeJ0BaHUN. DKOJIOTNYECKOe MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOWTaHHUS  OPTraHU3MOB: BOJHAsl,  HA3€MHO-BO3JYIIHAs,  IIOYBEHHas,
BHYTPHUOpPraHU3MEHHas!.

Okonoruueckue (axtopsl. Knaccudukanusa skonoruyeckux ¢GakTopoB: abHOTHYECKHE,
OMOTHYECKUE U aHTPOINOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

Abunotnyeckue GakTophl: CBET, TEMIIepaTypa, BIaXXHOCTh. DOTOMEPHOIU3M.

[IpucnocoOnenust opraHu3MoOB K JelcTBHIO abuotuyeckux ¢GakrtopoB. buonormueckue
PHUTMBIL.

buotnueckne  QakTopel. Buasl  OMOTHYECKMX  B3aMMOJCHCTBHI:  KOHKYPCHIIWS,
XUITHUYECTBO, cMMOMO03 U ero ¢opmbl. [lapazutusm, xoomepanus, MyTyalu3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HAaxJICOHMYECTBO). AMEHCANM3M, HeUTpanu3sMm. 3HadeHHe OUOTHUYECKUX
B3aUMOJICUCTBUH JJIsI CYIIIECTBOBAHUSI OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTHKU monmyisaiuu. (OCHOBHBIC TIOKa3aTeNd  MOMYJISIUU:
YUCIEHHOCTh, TUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTh, MPHUPOCT, Murpamus. [uHammuka
YUCIICHHOCTH MOMYJISIITAK U €€ PeryJIsIusl.

JdemoHcTpaumu:

Hoptpetsr: A. I'ymbonsar, K. @. Pynse, 3. ['exkensb.

Tabauier u cxemsl: kKapta «[Ipuponusie 30HbI 3emun», «Cpeapl 0OUTaHUS OPTAaHH3MOBY,

«Dotonepuoguzmy», «llomynauum», «3aKOHOMEPHOCTH POCTAa YUCICHHOCTH  MOMYJISLUU
UHY30pUn-TYpebkn», «[Iuiessie nemnm».

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlaboparopHuast pabota Ne 3. «Mopdonornueckrne 0cCOOEHHOCTH PACTCHHI M3 Pa3HBIX MECT
oduTaHus.

JIaGoparopHas pabota Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJICYCa.
[TpakTuyeckas padora Ne 2. «[1oac4€r IIIOTHOCTH MOMYJISAIMHA Pa3HBIX BUIOB PACTCHUN».

Tema 4. Coo011ecTBa M DKOJOrHYeCKHe CUCTEMbI.



CoobOmectBo  opranusmMoB  —  OuoneHo3.  CTpykTypel ~ OWOIleHO3a:  BHUIOBAas,
MPOCTPaHCTBEHHAs, Tpoduueckas (ruieBas). Buapl-qomuHaHThL. CBsI3M B OMOIIEHO3E.

DKOJIOTHYECKUE CUCTEMBI (SKOCI/ICTCMBI). ITonsatue 06 sKoCUCTEME U 6I/IOFCOHCHO36.

@OyHKIMOHAIBHBIE KOMIIOHEHTbl 3KOCHUCTEMBI: IPOJYLEHTbI, KOHCYMEHTBI, PEIYLICHTBHI.
KpyroBopor BemectB W TOTOK JHEPrud B 3Kocucteme. Tpoduyeckune (MUILEBBIE) YPOBHU
skocucremsl. ITuiessle nenu u cetu. OCHOBHBIE NTOKA3aTENN SKOCUCTEMBI: OMoMacca, MPOIyKIIHUs.
DKOJIOTUYECKHE TUPAMUIBI: MPOAYKIUH, YHCICHHOCTH, Ouomacchl. CBOWCTBA 3KOCHUCTEM:
YCTOMUYMBOCTB, caMoperyiisus, pazsutue. Cykueccus.

[Ipupoanbie 3KOCHCTEMBL. DKOCHCTEMBI 03€p M peK. DKOCHCTeMa XBOWHOTO WU
HIMPOKOJINCTBEHHOTO JiEca.

AHTPOIOTEHHBIE AKOCHCTEMBI. ATPOIKOCHCTEMBI. YPOOIKOCUCTEMBI. buonoruyeckoe u
X03HCTBEHHOE 3HAYCHUE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasnooOpasue kak (pakTop ycTOHYMBOCTH 3KocucTeM. COXpaHCHHE OMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepranckoro o 6uocdepe. I'panutipl, cocraB u ctpykrypa ouochepst. XKusoe
BeIIecTBO U ero GpyHkuuu. OcobeHHocTH 6Hocdepsl Kak ri1o0anbHOM 3kocucTeMsl. luHaMudeckoe
paBHOBecHe U oOpaTHast CBsI3b B Orocgepe.

KpyroBopotsl BemecTB W OWOTCOXMMHUYECKHE IHKIBI JJIEMEHTOB (yIyiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3eMian. AHTpONOreHHbIe H3MeHeHus: B Onocdepe. ['mobanbHbIe
HKOJIOTMYECKUE TTPOOIIEMBI.

CocymecTBoBaHHE MPUPOIBI U yenoBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3usi Kak OCHOBA
ycroiunBocTu Onocdepbl. OCHOBa PallMOHAIBHOTO YIPABIEHUS NMPUPOAHBIMU pecypcamMu U HX
ucnosib3oBaHue. JloCTHKEHHs OMOJIOTUN M OXpaHa IPUPOIbI.

JdemoncTpanum:
Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunel u  cxembl: «IIumessie nenu», «buoreHo3: coctaB W CTpyKTypay, «lIpupoansie
coobOmectBay, «llemn mnuTaHuA», <«OKomOTrMYecKas mnupamuaa», «buocdepa u UYeTOBEK»,
«3JKocucTeMa MUPOKOIUCTBEHHOTO Jiecay, «IKOCUCTEMA XBOMHOIO Jiecay, «bHOIIEHO3 BOIOEMAY,
«ArporeHo3», «[I[pumepHbIe aHTPONIOT€HHbBIE BO3ICHCTBHS HA IPUPOAY», «BakHel1ne uCTOYHUKH
3arpsi3HEHHUST BO3JyXa M TPYHTOBBIX BOJ», «l[louBa — BakHeWImas cocrTaBisitonias Ouocheps,
«®Daktopsl nerpaganuu mousy, «llapHukoBeril a3hdexT», «DakTopsl PaTUOAKTUBHOTO 3arpsi3HEHUS
ouocheps», «OOmas crTpykrypa Oumocdeps», «Pacmnpoctpanenne xu3Hu B Ouochepey,
«O30HOBBIN dKkpaH Ouochepsr», «KpyroBopor yriepoma B Ouochepe», «KpyroBopor azora B
TIPUPOJIEN.

ObopynoBanue: Moaenb-antIuKanus « Tunuaabie OMOIIEHO3b», TepOapuii «PacTurensHbIe
cooOmecTBa», Kkoyuiekiuu  «buoreHo3», «Bpenutenu  BaKHEUINXCETHCKOXO03SHCTBEHHBIX



KyJIbTyp», TepOapuM M KOJUIEKIMH pPACTEHHH W JKUBOTHBIX, TNPUHAUICKAIUE K pa3HbIM
9KOJIOTUYECKHM Tpynmnam oaHoro Buaa, Kpacnas xuura Poccuiickoit deneparuu, n3o0pakeHus
OXpPaHACMBIX BUIOB paCTeHI/Iﬁ U ) KUBOTHBIX.

ITNIAHMPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTUN HA

BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

Cormacno ®I'OC COO, ycraHaBiIuBalOTCS TpeOOBaHUS K pe3ysbTaTaM OCBOCHUS
00yJaloUIMMHUCS TPOTPaMM CpEIHEero OoO0mero oOpa3oBaHUS: JMYHOCTHBIM, METANPEIMETHBIM H
MNPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B cTpyKType NMYHOCTHBIX PE3yJIbTATOB OCBOCHHMS IpeaMeTa «buosiorusy BbIAEIEHbI CIAEAYIOIINE
COCTABJISIIOIIME: OCO3HAHME OOYUYAIOIMIMMHUCS POCCHHCKON T'PaKJAHCKOM HACHTUYHOCTH —
FOTOBHOCTU K CaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOONPEIEICHUIO, HATMYUE MOTHUBALUU K
00y4YeHUI0 OMOJIOTHUH, TIEJICHANPABIICHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHUMN JIMYHOCTH HAa OCHOBE
KITFOYEBBIX IIEHHOCTEH M UCTOPUUECKUX TPAJAMIIUN Pa3BUTHS OMOJIOTMUYECKOTO 3HAHUS, TOTOBHOCTh
U CIIOCOOHOCTH 00YYaromMXcsi PyKOBOJICTBOBATHCS B CBOEH JEATEIILHOCTH LIEHHOCTHO-

CMBICJIOBBIMU  YCTAHOBKaMM, MNPUCYHIUMH CUCTEMC OHOJIOTrHYECKOI0 06pa3OBaHI/I$I, HaJIM4YHue
9KOJIOTMYCCKOro NpaBOCO3HAHM, CIIOCOOHOCTH CTaBHUTh EJI U CTPOUTD )KU3HCHHBIC IIJIAHBI.

JInuaoCcTHBIC PE3YIbTATBl OCBOCHUSA IMPEAMCTA «bnonorus JOCTHUI'alOTCA B €AHUHCTBEC yqe60171 n
BOCIIUTATEIbHOM  JCATEIBHOCTH B COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCHUMCKUMU
COOHOKYJIbTYPHBIMH, HUCTOPUYCCKUMHU W AYXOBHO-HPABCTBCHHBIMU HCHHOCTAMH, HNPUHATBIMHU B
oOmiecTBe MpaBWJIaMM U HOPMaMu TIOBEJIEHUS M CIIOCOOCTBYIOT MpoIleccaM CaMOIIO3HAHUS,
CaMOBOCITUTAaHUSA W CaMOpPAa3BUTHA, Pa3BUTHUA BHyTpeHHeﬁ MMO3MHUKU JIMYHOCTHU, IMMATPHUOTHU3MA,
YBAKECHUS K 3aKOHY U IIPABOIOPSJKY, YEJIOBEKY TpPyJda M CTApPLIEMY ITOKOJEHHUIO, B3aUMHOIO
YBAXXCHMU, 6epe>1<H0r0 OTHOILICHUA K KYJIBbTYPHOMY HACJICAWIO U TPpaAUIIUAM MHOIOHAIITMOHAJIBHOI'O
Hapoza Poccuiickoi denepannn, NpUpOAE U OKPYKAIOLIEH cpelie.

JIn4HOCTHEIE pe3yiibTaTbl OCBOCHU yqe6Hor O IpcaAMECTa «buoa0rus» MOIKHBI OTpaxaTb

TOTOBHOCTh U CIIOCOOHOCTh  OOYYaroIIMXCS PYKOBOJACTBOBATHCS  CPOPMUPOBAHHOM
BHYTPEHHEN NO3ULIMEN JTUYHOCTH, CUCTEMOM LIEHHOCTHBIX OPHEHTAllMM, O3UTUBHBIX BHYTPEHHUX
yOexAeHH, COOTBETCTBYIOIIUX TPAJAULIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIeCTBa, paclIupeHne
JKU3HEHHOT'O OIIbITa U ONbITA ACSITEIBHOCTH B IPOLIECCE PEATU3AaLUU OCHOBHBIX HallpaBICHUM
BOCIIUTATEIbHOMN EATEIBHOCTH, B TOM YHCJIE B YaCTH:



1) rpaKIaHCKOr0 BOCIIUTAHMS:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOM  TO3WIMH  OOYYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOT0 O0OIIECTBa;

OCO3HaHME CBOMX KOHCTHTYLIMOHHBIX IIpaB U OOS3aHHOCTEH, YBa)KEHHE 3aKOHAa U
IIPABOIIOPSJIKA;

TFOTOBHOCTbh K COBMECTHOM TBOPUYECKOH IEATEIBHOCTH IPH CO3JaHUM Y4EOHBIX IPOEKTOB,
peneHnH y4yeOHBIX ¥ MO3HABATENbHBIX 33124, BBHIMOJIHEHUN OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ ONPENENATh COOCTBEHHYIO TIO3UIMIO [0 OTHOIICHWIO K  SIBICHUSIM
COBPEMEHHOM KU3HU U O0BSICHSATH €€;

YMCHHUC YUHUTBIBATb B CBOUX HeﬁCTBHHX HCO6XOI[I/IMOCTL KOHCTPYKTHUBHOT'O BSaHMOﬂeﬁCTBHH
JIIO[[GfI C pa3sHbIMHA y6e)KIIeHI/I$IMI/I, KYJIbTYPHBIMH HCHHOCTAMHA U COLIUAJIBHBIM ITOJIOKCHUEM

TOTOBHOCTHL K COTPYAHHUUYCCTBY B IPOHECCEC COBMCCTHOI'O BBIIIOJHCHUSA y‘-Ie6HBIX,
IMMO3HABATCJIbHBIX U UCCIICAOBATCIIbCKUX 3a/lad, YBAXKUTCIIbHOTO OTHOIICHHA K MHCHHUIO OIIIIOHCHTOB

IIpu O6CY)KI[CHI/II/I CIIOPHBIX BOIIPOCOB 0MO0JI0IMYECKOTO COACPIKAHUSA;

T'OTOBHOCTD K FYMaHHTapHOﬁ n BOHOHTépCKOﬁ ACATCIIBbHOCTH,

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:
c(OpPMHUPOBAHHOCTh POCCUICKOM TpakIaHCKON MIACHTHUYHOCTHU, MAaTPUOTH3MA, YBAKEHUS K
CBOEMY HapOJly, 4YyBCTBA OTBETCTBEHHOCTH Iepesl PonHoM, ropaocTu 3a cBo Kpai, cBoro Ponuny,

CBOH SI3BIK U KYJIbTYpPY, IPOIJIOC U HACTOAIICC MHOTOHAIITMOHAJIBHOI'O HApOJda POCCI/II/I;

LIECHHOCTHOE OTHOLIEHUE K IMPUPOJIHOMY HACIEAUIO U MAMATHUKAM IIPUPOJBI, TOCTUKEHUSAM
Poccum B Hayke, HCKYyCCTBE, CITIOPTE, TEXHOJIOTUAX, TPY/IIE;

CIIOCOOHOCTH OIEHMBATh BKJIAJI POCCUHUCKUX YUEHBIX B CTAHOBIICHHE U PAa3BUTHE OMOJIOTHH,
NMOHUMAaHWs 3HaueHWs OWOJOTMM B TIO3HAHWHM 3aKOHOB TIPUPOJBI, B JKU3HU 4YEJIOBEKa U

COBPCMECHHOTI'O O6H_ICCTB8.;

ujeitHas yoe:KIEHHOCTh, TOTOBHOCTh K CIIY)KEHUIO M 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS
OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCHIICKOTO HAPO/Ia;
c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACH Ha



MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI M [ICHHOCTH;
OCO3HAHHUE JIMYHOTO BKJIAa B IOCTPOCHHUE YCTOMYHUBOTO OYAyIIEro;
OTBETCTBEHHOE OTHOIICHHE K CBOUM POJHUTEIISIM, CO3[[AHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
HPUHATHS [IEHHOCTEH CEMENHO )KU3HM B COOTBETCTBUM C TPAJUIUAME HapogoBPoccuu;
4) 3¢TeTHYEeCKOr0 BOCIIMTAHUS:

JCTETUYECKOE OTHOUIEHWE K MHPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOI'O U TEXHUYECKOI'O
TBOPYECTBA, CIIOPTA, TPY/a, OOIECTBEHHBIX OTHOLICHUH;

IIOHUMAaHHE SMOIIMOHAJIBHOI'O BO3IICI7[CTBPI$I JKMBOM npupoabl 1 eé OCHHOCTH,

TOTOBHOCTb K CAMOBBIPpAXKCHUIO B PA3HBIX BHUAAX HCKYCCTB4, CTPEMIICHUC IIPOABIIATH
KadeCTBa TBOp‘ICCKOﬁ JIMYHOCTH,

5) ¢pusuueckoro BOCHUTAHUS, ¢opmupoBaHus KYJbTYPbI 310POBbSI U
IMOLUMOHAIBLHOIO 0JIArONOJIyYns:

IIOHMMaHKUE U peau3alys 3J0pOBOro M 0e30macHoro odpasza KU3HU (30POBOE NMUTAHUE,
coOI0ZIeHNe TUTMEHWYECKUX MpaBWJl U HOpPM, cOATaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXA,
peryisipHas pu3nueckas akTUBHOCTB), O€pPEKHOT0, OTBETCTBEHHOI'O Y KOMIIETEHTHOT'O OTHOIICHHUS

K COOCTBEHHOMY (PH3HUECKOMY U ICUXMUYECKOMY 3/10pPOBBIO;

IMOHUMAaHWEC NCHHOCTU MpaBUJl HWHAUBUAYAJIBHOTO W  KOJUJICKTUBHOI'O 0e30macHOro
MOBCACHUS B CUTYyAlIUAX, YTPOKAOIINX 3T0POBBIO U JKU3HU J'IIOI[GI\/'I;

OCO3HAHUE MOCIEACTBUN U HCIIPUATHSA BPCAHBIX ITPUBBIYCK (yr[OTpe6J'IeHI/ISI AJIKOI'OJIs,

HapKOTHUKOB, KypeHusl);

6) TPy10BOr0 BOCIIMTAHUSI:
TOTOBHOCTbH K TPY/Y, OCO3HAHUE [ICHHOCTH MacTepCTBa, TPYAOI00uE;

TOTOBHOCTh K aKTHBHOM JCATCIIbHOCTH TEXHOJIOTHYSCKOU U COHI/I&J’IBHOﬁ HaITpaBJICHHOCTH,
CIIOCOOHOCTH WHUIIUHUPOBATD, IINIAHUPOBATH U CAMOCTOATCIIBHO BBITIOJIHATE TAKYHO JCATCIIBHOCTD,

WHTEpEC K pa3iudHbIM cdepaMm NpodeCCHOHATBHOW AeATeIhHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTnu30BbhIBaTh COOCTBEHHBIEC JKU3HEHHBIE TIAHBI;

TOTBHOCTh M CIHOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUU BCel
KU3HU;



7) 3KOJIOTHYECKOTO BOCTIUTAHUSI:

HKOJIOTUYECKHU 11eJIeCO00pa3HOe OTHOLICHHE K MPHPOJE KaK MCTOYHMUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBaHUS;

MOBBILIEHUE YPOBHS SKOJIOTMUECKOM KYIbTYphl: IPUOOPETEHUE ObITA MNIAHUPOBAHUS
MIOCTYIIKOB ¥ OLEHKH WX BO3MOXHBIX MOCJEICTBUMN JJII OKPYXKAIOIIEH Cpeibl;
OCO3HAHME TTI00ATIHOTO XapaKTepa 3KOJIOTMYECKUX MPoOIeM U IyTel UX PeLICHuUs;

CIIOCOOHOCTh HMCTOJIB30BaTh MPUOOpPETaeMbIe TPU W3YYCHUU OWOJOTUU 3HAHUS U YMEHUS
NP pEelIeHUuH NpoOJeM, CBS3aHHBIX C pPalMOHAIBHBIM IPUPOJIOTIOIB30BaHUEM (COOIIOICHNE
MIPABUII TTOBEICHUS B TIPUPO/IC, HAMPABICHHBIX HA COXPAaHEHHE PABHOBECHS B SKOCUCTEMAX, OXPAHY
BHJIOB, DKOCUCTEM, Orochepsr);

AKTUBHOE HENPUATHE JEHUCTBUM, INPUHOCALIMX BpPEI OKPYKAIOLIEH NPUPOAHON cpene,
yYMEHHUE IPOrHO3UPOBaTh HEOJAronpUsTHbIE HKOJOTHMYECKUE IOCICACTBUS IPeIIPUHUMAEMbIX
JIEHCTBUM U NPEJOTBPALLATD UX;

HaJIMYUEC Pa3sBUTOr0 OSKOJOTMYCCKOTO MBIIIJICHUS, 9KOJIOTHYCCKOU KYyJbTYpPBbI, OIIbITa
ACATCIIbHOCTH JKOJIOTHYECKON HaIIpaBJICHHOCTH, YMCHUA PYKOBOACTBOBATLCA nMHn B
H03HaBaTeJH)HOI71, KOMMYHHKaTHBHOﬁ n COHI/IEUII)HOI;'I IMPAKTHUKE, TOTOBHOCTU K YYaCTHUIO B
HpaKTI/I‘ICCKOﬁ JACATCIIbHOCTH 9KOJIOTHYECKON HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOTr'0 MO3HAHUS

c(hOpPMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH ¥ OOIIECTBEHHON MPAaKTHUKH, OCHOBAHHOTO HA JHalore KyJIbTyp, CHOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUPE;

COBEPILIECHCTBOBAHUE SI3BIKOBOM M YMTATENIBCKOW KYJIBTYPBI KaK CPEJICTBA B3aMMOJEHCTBHS
MEXY JI0JbMHU U ITIO3HAHWS MUDA;

MOHMMaHHe cnenuduku OMONOTUM KaKk HAayKH, OCO3HaHUS €€ poiu B (OPMHPOBAHUHU
PalMOHAILHOIO HAayYHOI'O MBIIUIEHUS, CO3/IaHUM LIEJIOCTHOTO IPEACTaBIEHUS 00 OKpYKaroLleMm
MHpE KaK O €IMHCTBE MPUPObI, UeIOBEKa U 00IECTBa, B TO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH
U peLIeHUH MPOo0JIeM COXpaHEeHUsI IPUPOJHOIO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTHHU JJII COBPEMEHHOM NMBHIM3ALMU: 0OECTeYeHuss HOBOTO
YPOBHSI Pa3BUTHUSI MEAMIIMHBI, CO3JaHME MEPCHEKTUBHBIX OWOTEXHOJIOTUH, CIIOCOOHBIX pellaTh
pecypcHble TpOOJEeMbl Ppa3BUTHS 4YEJIOBEYECTBA, IIOMCKAa TMyTeH BBIXOAA W3 TJI0OAJIBHBIX
HKOJIOTMYECKUX MPpoOJeM H obecreueHusl mepexojia K yCTOHYMBOMY pPa3BUTHIO, PAllMOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTh B TMOJYYEHUU OMOJIOTMYECKMX 3HAHHMHA B LIEJSX MOBBIMIEHUS OOIIEei
KYJIbTYpbl, €CT€CTBEHHO-HAYyYHOH TPaMOTHOCTH, KaK COCTAaBHOM YacTH (YHKIIMOHAIbHON
IpPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMon pu U3y4eHur OUOJIOTHH;

IIOHMMAHUE  CYLIIHOCTH  METOJOB  IO3HAHMS, MCIIOJB3YEMBIX B  E€CTECTBEHHBIX
HAyKaX,CIIOCOOHOCTH HCIIOIBh30BaTh IMOTyYaeMble 3HAHUS [JIs aHalu3a U OOBSICHEHUS SBICHUIN
OKPY)KAIOIIET0 MHUPAa M TPOUCXONAIMMX B HEM HW3MEHEHWW, yMEHHE JellaTb OOOCHOBAaHHBIC



3aKJIFOYCHUA Ha OCHOBC HAYYHBIX (baKTOB U HUMCIOIUXCA HAaHHBIX C ICJIbIO TOJYUCHUA
JOCTOBCPHBIX BBIBOJAOB,

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIIOJb30BaTh OWOJOrMYECKHE 3HAHUS IJi1 pEeHICHUsA
HpO6JICM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

OCO3HAaHUEC ILICHHOCTH HaquOﬁ ACATCIIbBHOCTH, T'OTOBHOCTb OCYIICCTBJIATL IPOCKTHYHO U
HCCICO0BATCIIBCKYIO ACATCIIBHOCTD HHAWBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CIHOCOOHOCTh K HENPEPhIBHOMY OOpa30BaHMIO U €aMOOOpa3OBaHUIO, K
AKTUBHOMY IIOJYYEHHMIO HOBBIX 3HaHUM 1O OHOJOIMM B COOTBETCTBUM C >KU3HEHHBIMHU
OTPEOHOCTSAMMU.

METAINIPEJMETHBIE PE3YJIBTATDBI

MeTtanpeameTHbie pe3yibTaThl OCBOEHHUS y4eOHOro mnpeamera «buoyiorus» BKIIOYAIOT:
3HAUYUMBIC I (OPMHUPOBAHUS  MHPOBO33PCHHSI  OOYYAIOMIUXCS — MEXKIUCIUTUITMHAPHBIC
(MeXmpeaIMeTHbIE) 00IlIeHayUYHbIe TTOHATHS, OTPAKAIOILIUE LIEJIOCTHOCTh HAYYHON KapTHUHBI MUpa U
cnenupuKy METOJOB TO3HAHMS, HCIONb3yeMbIX B E€CTECTBEHHBIX HayKax (BEIECTBO, SHEPTus,
SIBIICHUE, TIPOIIECC, CUCTEMA, HAyIHBIN (DAKT, MPUHIUT, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UCClIeIOBaHNe, HAOIO/IEHHEe, M3MEPEHHEe, IKCIEPUMEHT U JAPYruX), YHHUBEpCalIbHbIC y4ueOHbIE

neiictBus  (IO3HABaTelbHbIE,  KOMMYHHUKAaTHBHBIE,  PETYJISTUBHbBIE), o0ecrnieunBaroIye
dopmupoBaHne (QYHKIIMOHAIBHOW T'PaMOTHOCTH M COLMAJIBHOM KOMIIETEHIMM OO0YyYaroluxcs,
CIIOCOOHOCTh oOyuarommxcs HCII0JIb30BATh OCBOEHHBIE MEXIUCHUIIIMHAPHBIE,

MHUpPOBO33PEHUYECKHE 3HAHWS M YHHBepCcaJbHble YueOHble JeWCTBUS B TIO3HABAaTENbHOW U
COLIMAIbHON ITPAKTHKE.

MerarnpeMeTHBIE Pe3yIbTaThl OCBOCHHS TMPOTPAMMBI CPEIHEro OOIIero o0pa3oBaHUsI
JIOJDKHBI OTPaKaTh:
OBJ1ajieHNe YHHBEPCATbLHBIMH Y4eOHBIMH MO3HABATEILHBIMH JI€HCTBHSIMHM:

1) 6a3oBbIe JJOrMYecKUe JeHCTBHUS:

CaMOCTOSITENIbHO ()OPMYJIMPOBATh M AKTyaJU3UpOBaTh IpoOJieMy, paccMaTpuBaTh e¢
BCECTOPOHHE;

MCIOJIb30BaTh MPU OCBOEHUH 3HAHUM MPUEMBI JJOTUYECKOTO MBIIUICHUS (aHalu3a, CUHTE3a,
CpaBHEHMs, Kiaccu(uKkanuy, O0O0O0OIIeHUs1), pPACKPBIBATh CMBICH OWOJIOTUYECKUX TOHITUH
(BBLIENATH UX XapaKTepHbIE MPU3HAKH, YCTAaHABINBATH CBSI3U C IPYTUMU IMOHSATUSAMU);

OMpEACIIATL LCIU ACATCIbHOCTHU, 3adaBasd IHapaMETpbl W KPUTECPHUU HUX HJOCTHIKCHUA,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIAMU;



UCIIOJIb30BaTh ~ OMOJIOTUYECKUE TOHATHS A OOBsICHEHHS (PaKkTOB U SBICHUI
KUBOUTIPUPOIBI;

CTPOUTH JIOTHUECKUE PACCYXKIEHUS (MHIYKTUBHBIE, IEAYKTUBHbBIE, TI0 aHAJIOTUN), BBISBIATh
3aKOHOMEPHOCTH W TPOTUBOPEYHs B PACCMATPUBAEMBIX SBICHUSX, (POPMYIHUPOBATH BBIBOJABI U
3aKJIFOYEHUS;

IIPUMEHATh CXEMHO-MOJEJbHBIE CPEICTBA JJI IIPEICTABICHUS CYILIECTBEHHBIX CBA3CH M
OTHOILICHWH B M3Yy4aeMBbIX OHOJOTMYECKMX OOBEKTaX, a TaKKe MPOTUBOPEYM pazHOrO poja,

BBISIBJICHHBIX B pa3JIMYHBIX I/IHq)OpMaI_II/IOHHBIX HUCTOYHHUKAX,

pa3pabatbIBaTh IUIaH PEHICHUs MPOOJIEeMBbl ¢ YIETOM aHAIM3a UMEIOLIUXCS MaTepHANIbHBIX U
HeMaTepualbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTUBBI B JACATCIBHOCTH, OLCHHUBATH COOTBETCTBUC PEC3YJIbTAaTOB LECIISAM,
OLCHUBATb PUCKHU MOCJIEICTBUI JACATCIIBHOCTH,

KOOPJIMHUPOBAaTh M BBINOJHATH pabOTy B YCJIOBHMSIX pPEAJbHOrO, BUPTYalIbHOIO U
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

Pa3BHUBATb KPCATUBHOC MBIIJICHUC ITPU PCIICHUHU JKHU3HCHHBIX HpO6H€M.

2) 6a30BbIe HCCIEA0BATEIbCKHIE el CTBHA:

BJIaZACTH HABBIKaAMH y‘Ie6HO-I/ICCJ'I€I[OBaT€J'II>CKOI\/JI nu HpOCKTHOfI JACATCIIbHOCTHU, HaBbIKaAMU
pazpeiieHusi Mpo0ieM, CIOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSATEIBHOMY TOHMCKY METO/IOB
pGHIeHI/Ifl HpaKTI/I‘ICCKI/IX 3aja4, HpI/IMeHCHI/IIO pa?,J'II/ILIHI)IX METOJ0B ITIO3HAHUAI,

HNCITIOJIB30BaAThH pa3J'II/ILIHI)Ie BHUIObBI JOCATCIBHOCTU II0 HOHy‘IGHI/IIO HOBOI'O 3HaHUA, €ro
UHTEPIIPETAllMU, MPEOOPa30BAHUI0 U MPUMEHEHHUIO B YYE€OHBIX CHUTYyallUsIX, B TOM 4YHCIE MPHU

CO3JJaHNuHN y‘~I€6HI:vIX " COLUAJIbHBIX ITPOCKTOB,

(hopMHUpPOBATh HAYYHBIM THUI MBIIUICHHS, BJIaJ€Th HAYYHOW TEPMUHOJIOTHEH, KIFOUEBBHIMU
MOHATUSAMU U METOJAMMU;

CTaBUTb U Q)OpMYJ'II/IpOBaTL COOCTBEHHBIC 3aaa4u B O6pa3OBaTeJ'ILHOI71 JACATCIIBHOCTHU U

KU3HHHBIX CUTYyaluAX;

BBIABJIATH MPUYWHHO-CIICACTBCHHBIC CBA3H U aKTYAJIU3UPOBATH 3a/1avy, BbIJIBUT'ATh THITIOTE3Y
eé peuICHud, HAaXOAUTh apryMCHTBI JIS JOKa3aTCJIbCTBA CBOUX YTBCp)KﬂCHHﬁ, 3a1aBaThb NapaMeTpPhbL

Y KPUTEPHUU PELICHNUS;

AHAJIIM3UPOBATDh MOJTYYCHHBIC B XOAC PCIICHUA 3aaa4u pE3yJIbTaThl, KPUTHYCCKNOLUCHNBATH
X TJOCTOBCPHOCTH, IIPOrHO3UPOBATE USMCHCHUEC B HOBBIX YCIIOBUAX,

JAaBaTb OLICHKY HOBBIM CUTYyallUAM, OLICHHUBATH HpI/IO6peTéHHI)II\/’I OIIBIT,



OCYIIECTBIISITh IIJICHANIPABICHHBIN IMOMCK IEPEeHOCa CPEACTB U CIIOCOOOB JCHCTBUS B
poeCCHOHABHYIO CpPENY;

YMETH NNIEPCHOCUTH 3HAHHM B ITO3HABATCIIbHYIO U ITPAKTUYCCKYIO obnactu
KU3HCACATCIIBHOCTH,
YMETHb UHTCTPHUPOBATH 3HAHUS U3 PA3HBIX ITPEAMCTHBIX O6J'IaCTCI71;

BbIJIBUT'aTb HOBBIC HACH, MpcAjiaraTb OPUIMHAJIBHBIC MOAXOAbI W PCUICHUA, CTaBUTb
HpOGJ’IGMBI 1 3a71a4i, JOITYCKAIHE aJIbTCPHATUBHBIC PCIICHU .

3) padora ¢ nunopmanmeii:

OPUCHTUPOBAThCS B PA3JIUYHBIX HCTOYHHMKAX WHQPOpMAaNuu (TEKcTe ydeOHOro mnocoOwus,
HAYYHO-TIOMYJISIPHON JHTEepaType, OMOJIOTMYECKUX CIIOBapSX M CHPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax JaHHBIX, B VHTepHeTe), aHaIM3UpOBaTh WHOOPMAIMIO pA3IMYHBIX BHIOB H

q)OpMHpeIlCTaBJIeHI/IH, KPUTHYCCKU OLICHUBATDH eé JOCTOBCPHOCTDb U HEIIPOTHUBOPCUNBOCTD,

(dbopMyIMpoBaTh 3ampochl W TPHUMEHSATH pPa3IMYHBIC METOJBI TMPU TIOMCKE H OTOOpe
Ounonoruueckoi nHGoOpMaIuu, HEOOXOAUMOM /7S BBIIOJIHEHUS YUEOHbBIX 3a/1a4;

HpI/IO6pCTaTB OIIBIT MCITIOJIb30BAaHUA I/IH(bOpMaI_[I/IOHHO'KOMMYHI/IKaTI/IBHBIX TGXHOHOFHﬁ,
COBCPUICHCTBOBATH KYJIbTYPY aKTUBHOI'O UCIIOJIB30BAHUA PA3JIMYHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh ONTUMAIbHYIO (GOpMYy MpEJICTaBICHHUS OHOJOTMYECKOU
uHpopManuu (Cxembl, rpaduKu, TUarpaMMsl, TaOJIMIIbI, PUCYHKH U APYToe);

HCIIOJIb30BaTh Hay“IHLII\/’I SA3BIK B KadeCTBC CPCACTBA IIpU pa60Te ¢ OMOJIOTHYECKOM
HHq)OpMaHHeﬁZ MNPUMCHATH XUMHWYCCKHUC, CI)I/I3I/I"ICCKI/I6 N MaTEMAaTHYCCKHEC 3HAKU U CUMBOJIBI,

dbopMynbl, abOpeBUaTypy, HOMEHKIATypy, HCIOJIb30BaTh M MPEOOpPa3OBHIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEICTBA HATJISTHOCTH;

BJIaJIETh HABBIKAMM pAcHO3HaBaHUS U  3alUThl HMH(pOpManuu, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJjiajieHHe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH J1eCTBHSAME:
1) o6menmue:

OCYHICCTBJIAT KOMMYHUKAIIUNU BO BCECX C(I)Can JKU3HH, aKTHUBHO Y4YaCTBOBAaThb B AHUAJIOIC
WM JUCKYCCHU 110 CYHICCTBY o6cy>1<)1aeM0171 TCMBI (}/MCHI/IC 3aaBaTb BOIIPOCHI, BBICKA3bIBATb
CYXKACHUA OTHOCHUTCIIBHO  BBIIIOJIHCHUS npe)maraeMoﬁ 3aaa4yd, Y4YMTbIBAaTb HWHTCPECHI U
COTJIaCOBAaHHOCTh ITO3UIUM APYyrux yd4aCTHUKOB AHUAJIOTa UJIN ,Z[I/ICKYCCI/II/I);



pacro3HaBaTh HEBEpOAIbHBIE CPEJCTBA OOIIEHMSI, TOHUMATh 3HAUE€HHE COLUAIbHBIX3HAKOB,
HPEANOCHIIOK BO3HUKHOBEHUS! KOH(IMKTHBIX CHTyallUd, yMETb CMsr4aTbh KOH(DJIMKTBI U BECTU
IIEPETOBOPBI;

BIIQJICTh PA3IMYHBIMU CIIOCOOaMU OOIICHWS W B3aWMOJCHCTBHS, MOHMMATh HaMEpPEHUs
OpYTUX JIOJeH, TMPOSBIATh YBXKUTEIHHOE OTHOLIEHHE K COOECeHMKY M B KOPpPEKTHOH (opme

(bopMyITHUPOBATH CBOM BO3PAKCHHUS;

pPa3BEPHYTO W JIOTMYHO H3Jaratb CBOIO TOYKY 3PEHHUSI C HUCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMeCTHAs /IeSITeIbHOCTD:
[IOHUMAaTh M HUCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIUBUAYAJIBHONH pabOThHl Mpu
peleHn OMoJI0rudeckoi mnpoOaeMbl, 0OOCHOBBIBATE HEOOXOAMMOCTh MPUMEHEHUs IPYIIOBBIX

¢dbopM B3aMOACHCTBUS MPH PEIICHUH Y4eOHOH 3a1auu;

BBIOMPATh TEMAaTUKy M METOIbl COBMECTHBIX JEHCTBUH C y4€TOM OOLIMX HHTEPECOB H
BO3MOYKHOCTEH Ka)KIOr'0 YIe€Ha KOJUIEKTUBA;

IPUHUMATh 1EJIM COBMECTHOM JEATEIbHOCTH, OPTraHU30BBIBAaTH W KOOPJAUHUPOBATH
JIEUCTBUSA 10 €€ NOCTUKEHUIO: COCTABIIATH IUIaH JEUCTBUM, PaCIPEAEIISATh PO ¢ YUYETOM MHEHUU

YYaCTHHKOB, 00CYX/IaTh pe3ybTaThl COBMECTHOU PabOTHI;

OIICHUBATH KAYCCTBO CBOCTO BKJIaAa U KAXKJIO0I0 y4aCTHUKA KOMaH/Ibl B O6HII/II71 pE3YIbTAT IO
p83pa6OTaHHI>IM KPUTCPUIM,

npejjaraTe HOBBIE IPOEKTHI, OLIEHUMBATh HMAEU C IO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHICCTBJIATL IO3HUTHUBHOC CTPATCrHMYCCKOC TIOBCACHUC B pPa3JIMYHBIX CUTyalUAgX,
MMPOSBJIATE TBOPYECTBO U B006pa)K€HI/I€, OLITH WHUIIMATHBHBIM.

OBJ1aieHNe YHUBEPCATBLHBIMH PEryJIATHUBHBIMY J1€fiCTBHAMU:
1) camoopranu3anus:

HCIIOIL30BaTh OMOJIOTMYSCKUE 3HAHUS JJIs1  BBISABJICHHUA npo6neM H UX pCHICHUA B
JKHN3HCHHBIX U y‘IC6HLIX CUTYyalUsIX;



BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM LIEEBbIE U CMBICIIOBbIE YCTAHOBKU B CBOMX
JNEHCTBUSIX M TIOCTYNKax MO OTHOLIEHUIO K >KMBOW TNPHUPOIE, CBOEMY 3JI0POBBIO M 310POBBIO
OKPY>KaIOIIIHUX;

CaMOCTOSITENIHO OCYIIECTBIISTh IO3HABATENBHYIO JIEATEIIHOCTh, BBIABISATH HPOOJIEMBI,
CTaBUTh U GOPMYIUPOBATH COOCTBEHHbIE 3a/1a4l B 00Pa30BATEIbHOM ACSITEIbHOCTH U HKU3HEHHBIX

CUTyalUsIX,

CaMOCTOSITENIHO COCTABJIATH IUIAH PEIICHUs IPOOJIeMbl ¢ YU4ETOM HMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIOYTECHUH;

JaBaTh OLEHKY HOBBIM CUTYaLUsM;

pacImpsATh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JIeJ1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOcOOCTBOBaTh (POPMUPOBAHUIO M MPOSIBICHUIO IIMPOKOM 3pYIUIIMU B Pa3HbIX 00JacTsX
3HaHUN, IOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

AaBaTb OLICHKY HOBBLIM CHUTYyalUsM, BHOCHUTb KOPPCKTHBBI B JCATCIBHOCTH, OLICHUBATH
COOTBETCTBUC PC3YJIbTATOB LECIIAM,

BJIaJICTh HaBbIKaMU IMO3HABATEIIFHOM pe(i)J'IGKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX I[GﬁCTBHfIH
MBICJIMTCJIIBHBIX ITPOLECCOB, UX PE3YJIbTATOB U OCHOBaHHfI, HCIIOJIB30BaTh HpI/IéMI)I pe(i)J'IGKCI/II/I JUIA
OLICHKHU CUTYyalluu, BBI60pa BCPHOI'O PCUICHU;

YMETh OLICHUBATHL PUCKU U CBOCBPEMCHHO IIPUHUMATDL PCHICHUA 110 UX CHUIKCHUTO,

MNPpUHHUMATh MOTHBBI U apTYMCHTBI APYTUX IPpHU aHAJIN3C PE3YJIbTATOB ACATCIBHOCTH,

3) npuHsTHE CEOSI M IPYTHX:

MIPUHUMATD ce0sl, TOHMUMasi CBOM HEJOCTaTKU M JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IPU aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;
MPU3HABATH CBOE MPaABO U MPABO JPYTUX Ha OMIMOKY;

Ppa3BUBATb CIIOCOOHOCTH ITOHUMATh MUD C MO3UIUHN APYTrOoro 4CjIOBCKaA.



IMPEAMETHBIE PE3YJIBTATDBI

[TpeamerHbie pe3ynbraThl ocBoeHUs iporpamMmMbl COO o 6ronoruu Ha 6a30BOM YpOBHE
BKIIIOYAIOT CHeUpUIecKue s yaeOHOro nmpeamera «buonorusy» HayqdHbIe 3HAHUS, YMEHUS 1
CHOCOOBI ACUCTBUH 110 OCBOCHUIO, HHTEPIPETAIHH

U TIpeoOpa30BaHUIO 3HAHUH, BUIBI JICITEILHOCTH 110 MTOJYYEHUIO HOBOTO 3HAHUS U TPUMECHECHHUIO
3HAHWH B Pa3JINYHBIX YIEOHBIX CUTYaIUSIX, @ TAKXKE B PEabHBIX KU3HCHHBIX CHTYAIUsX,
CBSI3aHHBIX ¢ OMojorueii. B mporpamme npeaMeTHbIe pe3ybTaThl IPEICTABICHBI 110 TOJ1aM
00yJeHwusI.

[IpenMeTHBIC pe3yabTaThl OCBOCHUS YUeOHOTO npeamera «buonorusi» ¢ 10 knacce NOTKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUKA O MECTE W POJM OHOJIOTMH B CHUCTEME HAyYHOTO 3HAHHS
€CTECTBEHHbIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAayYHOTO MHPOBO33PEHMSI, O BKJIAJE POCCUNUCKUX M 3apyOEKHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE
Ounosnoruu, PyHKIHOHAIBHON TPaMOTHOCTH YEJIOBEKa JIs PEIICHUs )KU3HEHHBIX 33/1a4;

YMEHHUE pacKpbIBaTh COJIepKaHHE OMOJIOTMYECKUX TEPMMHOB M IMOHATHI: >KU3Hb, KIIETKA,
OpraHusM, MeTabonu3M (0OMEH BELIECTB U MpPEBpallleHHe SHEPIHH), TOMeocTas (CaMOoperyssius),
yYpOBHEBasi  OpraHM3alMs  JKUBBIX  CHCTEM,  CaMOBOCIpPOM3BEJIEHHE  (pEenpoayKius),
HaCJIECTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE;

yMEHHE u3JaraTb OMOJIOTMYECKHE TEOpUH (KJIETOYHas, XPOMOCOMHAs, MYTalMOHHasi,
LEHTpaJbHas JorMa MOJIEKYJsipHOil Ouonorum), 3akoHel (I'. Mengens, T.Moprana, H.
W. BaBunosa) u yyeHus (0 LEHTPAax MHOrooOpasusi U MPOUCXOXKIEHHS KyIbTYpHBIX pacTeHuid H.
U. BaBuiosa), onpenensiTh FpaHUIbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMCHHUEC BJIaJCTh METOJaMH HAYYHOI'O IO3HAHHA B OMOJIOTUH: H36J'IIO)IeHI/Ie N OIIHCAaHUC
JKHUBBIX CUCTEM, ITPOLECCCOB U SIBJ'IGHI/If/i, opranu3anus U IMMPOBCACHUEC OMOJIOrHYECKOI0

OKCIICPUMCHTA, BBIABHUIKXCHUC T'HMIIOTC3bI, BBIABJICHUC 3aBUCUMOCTH MEKAY HCCICAYCMbIMU
BCIIMYHMHAMU, 00BsICHEHHE MOJIYYCHHBIX PE3YJIbTATOB, UCIIOJIb30BAHHBIX HAYUYHBIX HOHﬂTHﬁ, TCOpI/Iﬁ
M 3aKOHOB, YMCHHE J1€JIaTh BbIBOJbI HA OCHOBAHHWHU ITOJIYYCHHBIX PE3YJIbTATOB,

YMCHHUE BBIACTIATH CYIICCTBCHHLIC IPU3HAKKW BHUPYCOB, KIJIIETOK MNPOKAPHUOT MU IJYKAPHOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH TPOIECCOB: OOMEHA BEIIECTB U
MIPEeBpAICHAs] SHEPTUH B KIETKe, (DOTOCHHTE3a, IUIACTHYECKOTO0 W HIHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO03a, Mei03a, OIUIOJOTBOPEHUS, PA3MHOKECHHS, WHIUBUIYaTbHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);



YMEHHUE TPUMEHSTH MOJyYeHHBIC 3HAHUS IS OOBSCHEHUS OMOJIOTMYECKHX MPOIECCOB M
SBJICHUM, Ul NPUHATUS NPAKTUYECKUX PELICHUH B MOBCEIHEBHOM XHM3HM C LIEIbI0 OOecreyeHus
0€30IaCHOCTH CBOETO 3/I0POBBS U 3/J0POBbSI OKPYKAIOIIUX JIFOAEH, COOII0IEHH HOPM I'PaMOTHOTO
IOBEJCHUS B OKpYXawlledl NpUpoJHON cpele, MOHMMaHHE HEOOXOIUMOCTH HCIOJIb30BAHUS
JOCTHKCHU N COBPEMEHHOM Ouosoruu u OMOTEXHOJIOTUI 1S paLMOHAIBHOTO
IIPUPOIONOJIB30BAHNUS;

YMCHHUEC peuiaTtb OSJCMCHTApHbIC TI'CHCTHUYCCKUC 3ada4ud Ha MOHO- H ,Z[I/IFI/I6pI/II[HOG
CKpCIIMBAaHUC, CUCINICHHOC HACJICAOBAHNUEC, COCTABIIATH CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIUMBaHUA IJId
NpEacCKasaHus HaCJICAO0BaHUA IMIPU3HAKOB Y OpraHu3MOB;,

YMEHHE BBIMOJIHSTH JIAOOpATOPHBIE U TIPAKTHYECKUE pabOThI, COOJIIOIATh ITPaBUIIa
pupadoTe ¢ y4eOHbIM U Ja00PATOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHUYECKH OLEHUBATh W HMHTEPIPETUPOBATh HH(GOPMAIMIO OHOIOTUYECKOTO
COJIep’KaHus, BKIIIOUAIOLIYIO TICEBJOHAYYHbIE 3HAHMS W3 PA3JIUYHBIX HCTOYHHMKOB (CpelcTBa
MaccoBOW HMH(OpMAINK, HAYYHO-TIOMYJSPHBIE MAaTEpUaibl), STHYECKUE ACTEKTHl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

yMEHHE CO3[aBaTh COOCTBEHHbIC IHCbMEHHbIE W YCTHbIE COOOIIEHUs, 0000Imas
OMOJIOrMYEeCKYI0O HH(DOPMAIIUIO U3 HECKOJILKAX UCTOYHHUKOB, IPAMOTHO MCIOJIb30BaTh MOHATHHHBIN
anmapar OMOJIOTHH.

pe3ysbTaThl OCBOEHUS yueOHOoro npeamera «buonorus» ¢ 11 knacce NOIKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJIOTUU B CUCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OPMHMPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHpa M Hay4HOIO
MHUPOBO33PEHUS, O BKJIaJl€ POCCUMCKUX M 3apyO€KHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE OHMOJIOTHH,
(YHKLIMOHATIBHON IPaMOTHOCTH Y€JIOBEKa /IS peIlIeHUs )KU3HEHHBIX 3a/1ay;

YMEHHE PacKpbIBaTh COJIepKaHWE OMOJOTUYECKHX TEPMHHOB W TOHITHIA: BUJI, TIOMYIISIINS,
reHO(OH/I, SBOIONHMSI, TBUXKYIIHE CUITBI ((DaKTOPHI) IBOJIOIUH, MPUCTIOCOOIEHHOCTh OPTaHU3MOB,
BH1000pa30BaHKE, IKOJIOTHIYECKUE (PAKTOPHI, SKOCUCTEMA, MMPOAYIIEHTHI, KOHCYMEHTBI, PEIYIICHTHI,
[[ENU MMUTAHUs, YKOJIOTHYecKas MupaMuaa, OuoreoneHos, onocdepa;

yMEHHE WH3/laratb OHOJOrHYeckne TeopuH (dBoitonuoHHass Teopuss Y. JlapBuHa,
CUHTETHYECKass TEOpHs SBOJIIOIMH), 3aKOHBl M 3aKOHOMEPHOCTH (3apojbliieBoro cxojcrsa K.
M. bapa, 4yepenoBaHus riaaBHbBIX HanpasieHuidl u nyred ssomonuu A. H. CeBeproBa, yueHus o
ouocdepe B. U. Bepranckoro), onpeaensaTh rpaHUIbl ©X TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMCHHUEC BJIaJACTh MCTOJaMHW HAYYHOI'O IMO3HAHHA B OMOJIOTHH: Ha6J'IIOJIeHI/Ie n OINMCAaHUC
JKHUBBIX CHCTEM, IIPOLECCOB H SIBJ'IGHI/II\/’I, opraHuzanvss MW IIPOBCIACHUC OHOJIOrHYECKOI0



SKCIICPUMCHTA, BBIABUXXCHUC THUIOTC3bI, BBIIBJICHUC 3daBUCUMOCTU MCKAY HUCCICAYCMbIMU
BCJIIMYUHAMU, O0OBSICHCHHE MOJIYYCHHBIX PE3YJIbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX HOHHTI/Iﬁ, TCOpI/Iﬁ
M 3aKOHOB, YMCHUEC J1CJIaTh BBIBOJbI HA OCHOBAHHWHU ITOJIYYCHHBIX PE3YJIbTATOB,

YMEHUE BBIACTATH CYIIECTBEHHBIC IPU3HAKH CTPOCHUSI OMOJIOTUIECKUX OOBEKTOB:

BUJIOB, IMOMYJSAUH, TPOIYLEHTOB, KOHCYMEHTOB, pEIYyLEHTOB, OHOreoeHO30B U
9KOCUCTEM, OCOOEHHOCTH MPOLIECCOB: HACIEACTBEHHOW W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa,
BU000pa30BaHusl, MPHUCIIOCOOICHHOCTH OPraHU3MOB, ICHCTBUS HKOJOTHYECKUX (aKTOPOB Ha
OpraHM3MbI, IEPEHOCA BEIIECTB M MTOTOKA YHEPTUH B IKOCHUCTEMAxX, aHTPOIIOTCHHBIX U3MEHEHUI B
HKOCHUCTEMAX CBOCH MECTHOCTH, KPYTrOBOPOTA BEIIECTB U OMOr€OXUMHUYECKUX LIUKIIOB B Onocdepe;

YMCHHUC NPUMCHATD IMOJIYUYCHHLIC 3HAHUS I 00BSICHEHHS] OMOJIOTHYCCKHUX IMponeccoB u

SIBJICHUM, JUIS TPUHATHS IPAKTHYCCKUX PEIICHUH B ITOBCEIHEBHOM JKHU3HH C IICIIBIO
obecrieueHns

0€30MaCHOCTH CBOETO 30POBbS M 3I0POBbSI OKPYKAIOLIUX JIIOJCH, COOMIOAEHUS HOPM

I'PaMOTHOI'O IIOBCIACHHA B 0pr>KaI-0H.[eﬁ HpHpO,Z[HOﬁ cpeac, IIOHHMMAaHucC HCO6XOI[I/IMOCTI/I
HCIIOJIb30BaHUA IIOCTI/I)KCHI/Iﬁ COBpeMeHHOf/’I ounoioruu JJIg paliliOHAaJIbHOT'O IPHUPOA0IIOJIb30BAHU A,

YMCHHC pCIIaTh 3JICMCHTAPHBIC OMOJIOrUYECKHE 3aJlauu, COCTABJIATh CXEMbI IICPCHOCA
BCHICCTBU DHCPIUU B DKOCUCTCMAX (I_IGHI/I HI/ITaHI/IH);

YMEHHUE BBINOJIHATH J1TAOOpaTOpHBbIE M MPaKTUUYECKHue paboThl, COONIOAaTh MpaBUiia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMCHHUEC KPUTUYICCKHU OLCHUBATH U UHTCPIIPETUPOBATH I/IH(I)OpMaI_[I/IIO OMOJIOTHYECKOTO

OJIep’KaHus, BKIIIOUYAIOLIYIO IICEB/IOHAYYHBIE 3HAHUS U3 PA3JINYHbIX UCTOUYHUKOB (CpEICTBa
MaccoBOW HMH(OpMaIUKM, HAYYHO-NIOMYJISIPHBIE MaTepHualbl), paccMaTpuBaTh IJ00aJIbHBIE
HKOJIOTMYECKHE TIPOOJIEMbI COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO

TTO3UIINIO; YMEHUE CO3/]aBaTh COOCTBEHHBIE MUCHMEHHBIE W YCTHBIC COOOIIEHHUs, 0000Ias
OMOJOTUYECKYI0 HH(OPMAIMI0 W3 HECKOIbKMX HWCTOYHUKOB, TPAMOTHO HCIOJIB30BaTh IMOHSATHIHBIA ammapar
OMOJIOTHH.

TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
Ne  HaummeHoBaHMeE pa3felioB U TEM KonnuecTtBo yacos OnexktpoHHbIe (1U(POBBIE) 00P
1/ IIPOrpaMMEI Bcero  KontponpHbie [IpakTuueckue

paboThI paboThI



Neo  HammeHnoBaHue pa3zienoB U TEM
n/n IIPOrpaMMbI

1  buonorus kak Hayka

2  JKusble cucTreMsl U UX
OpraHu3aIus

3  XHUMHYECKHH COCTaB M CTPOCHHUE
KJICTKU

4 KusnenesTeILbHOCTD KIETKU

5  Pa3smHoOXeHHE U

VHUBUYAIIbHOE PA3BUTHE
OpraHu3MoOB

6  HacneacrBeHHOCTE U
M3MEHYMBOCTH OPTaHU3MOB

7 Cenexuusi opranu3zMoB. OCHOBBI
OHMOTEXHOJIOTHH

8  PeseprHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

11 KJIACC
Ne HanmeHoBaHue pa3fenos U TeM
/o IIPOrpaMMBbl

DBOIOUOHHAS OMOIOT U

Bo3HukHOBEHME U pa3BUTHE
JKM3HHU Ha 3emiie

3 OpranusMebl ¥ OKpyXKaromias
cpena

4 Coo011ecTBa U DKOJIOTHYECKUE
CHUCTEMBI

5 PesepBHOE BpeMms

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

Bcero

1
34

Bcero

34

paboThI
0
0

KonunuecTBo yacos
KonTponbsusie [IpakTrueckue

paboThI
0.5
0

KonuuectBo uacoB

KontponbsHbie
paboThI

1
1

IIpakTueckue
paboThI

1
0.5

25

OnekTpoHHBIe (IU(PPOBEIE) 0OP

bubmmotexa I{OK https://m.edsoo.ru/7f4
bu6mmoteka L{OK https://m.edsoo.ru/7f4

bubmmoreka [TOK https://m.edsoo.ru/7f4
bu6mmotexa I{OK https://m.edsoo.ru/7f4
bubmmoteka L{OK https://m.edsoo.ru/7f4
bubmmotexa I{OK https://m.edsoo.ru/7f4
bubmuorexa LIOK https://m.edsoo.ru/7f4

bubmmoteka I{TOK https://m.edsoo.ru/7f4

OnexTpoHHbIE (ITUPPC

bubmmoteka [{OK https://m.edsoo.ru/7f4
bubmmotexa I{OK https://m.edsoo.ru/7f4

bubmuotexa LIOK https://m.edsoo.ru/7f4
bubmmoteka I{TOK https://m.edsoo.ru/7f4

bubnuotexa LIOK https://m.edsoo.ru/7f4

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVIAA YYEHUKA

Bri6epute yueOHbIe MaTepHabl

* buonorwus, 10 xknacc/ [Tonomapésa M.H., Kopuunosa O.A., Jlomununa T.E.; mox pemxaxiueit

[Tonomapéoii M.H., O61iecTBO ¢ orpaHUueHHON OTBETCTBEHHOCTHIO M3 1aTenbCcKkuil IIEHTp

«BEHTAHA-I'PA®»; Akimoneproe oobmiectBo «M3aatenbetBo «IIpocBenienney


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
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

* buonorus, 11 knacc/ [Tornomapésa N.H., Kopuunosa O.A., Jloumnuna T.E.; mox penakuueit
[Tonomapépoii M.H., O6miecTBO ¢ orpaHMueHHON OTBETCTBEHHOCTHIO M31aTeIbCKuil IICHTP

«BEHTAHA-T'PA®»; AkunonepHoe obmectBo «M3narensctBo «IIpocemenue»

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

1. ITonomapesa U.H., Kopuunosa O.A., Cumonosa JI.B. - buosnorus. 10 kinacc. Metoanueckoe
nocobue.- M., Benrana - I'pad, 2019;

2. ITonomapesa 1.H., Kopuunosa O.A., Cumonosa JI.B. - buosnorus. 11 kinacc. Metoandeckoe
nocobue.-M., Benrana - I'pad, 2019.

3. [Tonomapera 1.H. buonorus. 10 knacc. Pabouas terpaab. — M.; «Benrtana-I'pady.

4. ITonomapesa U.H. buomnorus. 11 knacc. Pabouas rerpans. — M.; «Benrana-I'pad».

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

1. «Enunas xomteknus Ludpossix O6pa3zoBatenbHbix Pecypcoy (http://school-collection.edu.ru/).
2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexrponHsbIi yueOHUK «broMOTHS.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue kierok

5. http://biokhimija.ru/lekcii-po-biohimii.html - Gmoxumus

6. http://evolution2.narod.ru/index.htm - sBosrorust

7. http:/Inrc.edu.ru/est/r4/ - Guosoruueckast KapTHHA MHPa

8. http://planete-zemlya.ru/ - Tlnanera 3emis

9. http://ecologysite.narod.ru/index.html - sxomorus

10. http://bio-nica.narod.ru/index.html - 6uonuka
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