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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3zpaboTke mporpaMMbl MO OHOJOTHH TEOPETUUYECKYIO OCHOBY JI ONpPEICICHUS
NOJIX0/0B K (OPMHUPOBAHMIO COAEpKaHUS ydeOHOoro mnpeamera «buonorus» cocTaBUiIu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IICJICH, COACp)KaHUS,
pe3ynbTaToB OOyueHUss U TPEeOOBAHWU K YPOBHIO IMOJATOTOBKH BBIMTYCKHUKOB, IMOJIOKCHHS 00
o0LIMX LEeNsIX M MPUHIUIAX, XapaKTEePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmiero obpaszoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienu(uke OUOoIoTuH,
e 3HAUYECHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM IOJIOKEHUSM, OMPEACTICHb OCHOBHBIC (DYHKIIUU MPOrPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpa.

[IporpaMma mo Ouonoruu AaéT NPEACTABICHHE O LEesIX, 00 o0miel cTpareruu
oOyueHusi, BOCIHMTAHUSA U Pa3BUTUS OOyyaloOUIMXcs CpelcTBaMU y4eOHOro IpeaMera
«buonorus», onpenenser o00g3aTeNbHOE MNPEAMETHOE COAEpPXKAHUE, €ro CTPYKTYpY,
pacmpezelieHue Mo pasfelaM U TeMaM, PEeKOMEHAYEMYIO MOCJIeI0BaTEIbHOCTh H3YyUEHUs
y4eOHOTro Marepuana C y4E€TOM MEKIPEIMETHBIX M BHYTPHUIIPEJAMETHBIX CBS3EH, JIOTHKU
00pa30BaTeNpHOrO MPOIlecca, BO3PACTHBIX OCOOCHHOCTEH 00yUYarOIXCA.

B nporpamMe mo OHONOTMHM TakXe YYUTHIBAIOTCS TPEOOBAHUS K IUIAHUPYEMBIM
JTUYHOCTHBIM, METAlpPeIMETHBIM U TPEIMETHBIM pe3yibTaraM oOydeHus B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEILHOW AEATEIbHOCTH/y4eOHBIX NEHCTBUN O0YyYarommxcs
110 OCBOCHHIO COJIEPKAHUS OUOIOrMYECKOT0 00pa3oBaHMUs.

B nporpamme no 6monorun (10-11 xmaccel, 6a30BbIii ypOBEHb) pealn30BaH MPUHIIHIT
MIPEEeMCTBEHHOCTH B HW3Yy4YeHHHM Ouonoruu, Onaromaps dYeMmMy B HeEH MpocMaTpUBaeTCs
HAIpPaBJICHHOCTh HAa Pa3BUTHE 3HAHWM, CBSI3aHHBIX C (DOPMUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IEHHOCTHBIX OpPUEHTAIMA JMYHOCTH, SKOJOTMYECKOTO  MBIIUICHUS,
MPEJCTaBICHUNA O 3I0POBOM 00pa3e JKM3HM M OCpeKHBIM OTHOIIEHHEM K OKpYKaloen
npupoaHoit cpezae. Iloaromy Hapsany ¢ uzydeHueMm OOHIEOMONOTHMUECKUX TEOPHid, a TakKke
3HaHUH O CTPOCHHH KUBBIX CHCTEM Pa3HOTO PaHTa M CYIIHOCTH OCHOBHBIX NMPOTEKAIONINX B
HUX TPOLIECCOB B IIPOrpamMMe 1Mo OMOJIOTHH YAEIEeHO BHUMAHUE UCIOJIb30BAaHHUIO MOJTYyYEHHBIX
3HaHWUH B TIOBCETHEBHOM IKM3HH I pEIICHUS NPUKIAJHBIX 33a7ad, B TOM YHCIE:
npoQMIaKTUKA  HACJEJCTBEHHBIX  3a00JeBaHMN  4YeloBeKa,  MEJUKO-TeHETHYECKOTO
KOHCYJbTUPOBaHUS, OOOCHOBaHMSI  HKOJIOTMUECKH  II€JIeCOOOpa3HOr0  IOBEACHHUS B
OKpY>KaroIlel NMPUpPOJHON Cpeje, aHalIn3a BIMSHUS XO3SMCTBEHHOM NEATEIbHOCTH YeslOBeKa
Ha COCTOSIHHE MPHPOTHBIX M UCKYCCTBEHHBIX KOCHCTEM. Y CHIICHHE BHUMAHUS K TPUKIIaTHON
HamnpaBlIeHHOCTH YydeOHOro mpeamera «bHOJOTHs» MPOJUKTOBAHO HEOOXOAUMOCTBIO
oOecriedeHrsT YCIOBHHA Ui  peIIeHUs OJHOM W3 aKTyaJbHBIX 3a/a4  IIKOJIHOTO
OuoJIOrMYecKoro 0o0pa3oBaHUs, KOTOpas MpeanoyaraeT (GpopMHUpPOBaHHE Y OO0YyYaroUUXCs
CIIOCOOHOCTH /IalTUPOBATHCS K W3MEHEHHSM JWHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO
MUpa.

buonorus Ha ypoBHe cpennHero oOuiero o0pa3oBaHus 3aHMMaeT BakHoe mecto. OHa
obecrieunBaeT (HopMUpOBaHHE Yy OOYy4alOMIMXCsS MPEACTABICHUNH O HAy4YHOH KapTHHE MHpa,
pacmmpsieT W 0000IIaeT 3HAaHUS O KUBOH MPHPOJE, €€ OTIMYUTENFHBIX IpPHU3HAKAX —
YPOBHEBOI OpraHu3alMii M SBOJIIOLWHU, CO34aET YCIOBHS JJIs: MO3HAHUS 3aKOHOB >KUBOU
npupoasl, (HOpPMUPOBaHHS (QYHKIMOHATBHON TPAMOTHOCTH, HAaBBIKOB 3J0pPOBOTO H
6e30macHoOro obpasza *KHU3HHU, IKOJIOTHUECKOTO MBIIIICHHS, [IEHHOCTHOTO OTHOILIEHUS K KUBOU
MPUPOJIE U YETOBEKY.

Bonbmioe 3HayeHne OWONOTHS MMEET TAaKKe JUIS PELICHUS BOCHHUTATENbHBIX U
pPa3BUBAOIIMX 3a7a4d CpeAHEro oO0mero oOpa3oBaHMs, COIHATH3AIMNA  OOYJarOIINXCS.
W3yuenne Owuosoruu oOecrieuyuBaeT YCIOBUS [UIs (OPMHPOBAHUS HHTEIJIEKTYalbHBIX,
KOMMYHHUKAIIHOHHBIX W WH(POPMAIMOHHBIX HABBIKOB, CTETUYECKON KYJIBTYpPHI, CITIOCOOCTBYET
MHTETpaluy OMOJIOTUYECKUX 3HAHUU C MPEJCTAaBICHUSMHU U3 JPYTUX Y4eOHBIX NMPEIMETOB, B
YacTHOCTH, (pu3uku, XuMuu u reorpaduu. HazBaHHBIE MMONOKEHHUS O TNpeJHA3HAUCHUU



yuebHoro npeamera «brosorus» cOCTaBUIM OCHOBY ISl ONPEENICHHs MTOIX0/0B K 0TOOpY U
CTPYKTYPUPOBAHUIO €T0 COJIEPKaHU, IPEACTABICHHOr0 B IpOrpaMmMe o OHOJIOTHH.

Ot0op coxmepxkanust yuyeObHoro mpenmera «buomorusi» Ha 0a30BOM ypOBHE
OCYWIECTBJIEH € MO3MLUN KyJIbTYpOCOOOPAa3HOrO MOAXO0Ja, B COOTBETCTBHUM C KOTOPBIM
o0yyJaromuecs: J0JDKHBl OCBOMTH 3HAHHMS M YMEHHMS, 3Ha4MMble JUIsi (OpMHpOBaHUS OOIIeH
KYJIBTYpBI, OINpENeNAIoIUe aJeKBaTHOE IIOBEJICHHE YeJIOBEKa B OKpY)KAoLIeH NpUpPOIHON
cpene, BOocTpeOOBaHHBIC B IMOBCEAHEBHOW XU3HU W TPAKTHUECKOH nesrenpHOCTH. Ocoboe
MECTO B 3TOM CHUCTEME 3HaHMH 3aHUMAIOT JIEMEHTHI COAEPIKAaHUs, KOTOPbIE CIyXKaT OCHOBOU
s (popMUPOBaHUS NPEACTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHE MHpa M
LEHHOCTHBIX OPHUEHTALUAX JMYHOCTH, CIIOCOOCTBYIOIIMX TIyMaHH3alMU OUOJIOTHYECKOro
oOpa3oBaHUsI.

CTpykTypHpOoBaHHE COJEpXkKaHUA y4eOHOro marepuaiga B Mporpamme 1o OHOIOIMU
OCYIIECTBIICHO ¢ YU4ETOM MPUOPUTETHOTO 3HAUCHHS 3HAHUN 00 OTIMYUTEIBHBIX 0COOEHHOCTSIX
AKUBOM INPHUPOJBI, O €€ YpOBHEBOM OpraHM3allud M 3BOJIONMU. B cooTBeTCTBHU € 3TUM B
CTPYKType y4eOHOro npeamera «buoorusy BbIICICHBI CIEAYIONINE COAEePIKATENbHbIC TMNHHM:
«buonorus kak Hayka. MeTozbl HayyHOTr0 IO3HaHUAY, «KieTka kak OHoJIorn4eckas cucTeMay,
«Opranusm Kak Ouosiornyeckas cuctema», «CucreMa 1 MHOroo0pa3ue opraHuueckoro MUpa,
«OBOIONMS KUBOU MPUPOBI», « IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.

Lenp m3ydenus: yueOHoro mpenmera «buonorus» Ha 06a30BOM YpOBHE — OBJIaJICHHE
00y4aroIUMHUCS 3HAHUSMHU O CTPYKTYpHO-(DYHKI[MOHAJIBHOW OpraHu3allly >KUBBIX CHUCTEM
pPa3HOro paHra u NpuoOpeTeHrne YMEHHI MCIIOIb30BaTh 3TH 3HAHUS ISl TPAMOTHBIX JE€HCTBUIA
B OTHOILLIEHUH O0BEKTOB )KUBOM NMPHUPOJIb U PEIICHUS PAa3IMYHBIX KU3HEHHBIX POOIEM.

Hoctuxenue nenu usydeHus ydueOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
o0ecreynBaeTcs pelieHueM CIeIyoIuX 3a1au:

OCBOCHHE OOYYAIONIMMHUCS CHUCTEMBbl 3HAHUH O OMOJOTHUECKUX TEOPHUSIX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTe3aX, MpaBuiax, CIyXalluX OCHOBOH Juid (OpMHUPOBAHUS
IIPEJICTAaBICHUI O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX Hay4YHOIrO I[O3HAaHMS,
CTPOEHUHU, MHOI000pa3sMM U OCOOEHHOCTSAX JKMBBIX CHUCTEM pPAa3HOTO YPOBHsS OpraHU3aLUH,
BBIIAIOIINXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTUY;

¢dopmHpoBaHUE y 00YyJarOIUXCs MMO3HABATEIbHBIX, HHTEIUIEKTYaIbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B Ipoliecce aHalln3a JaHHBIX O MYTIX Pa3BUTHS B OMOJIOIMH HAyYHBIX B3IJISI/IOB,
UEHN U TOAXO0I0B K U3YUEHHIO KUBBIX CUCTEM Pa3HOI0 YPOBHS OpraHU3aluy;

CTaHOBJICHHE Y oOOydarolmuxcsi oOmel KyJbTypbl, (pPYHKIIMOHAJIBHONH TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSICHATH U OLIEHUBATH SIBIICHUS OKPY)KAIOILIETO MHpa KUBOU MPUPOJIbI HA
OCHOBaHUU 3HAHUH U ONBITA, MOTYYEHHBIX PU U3yUYEHUU OUOJIOTHH;

¢dbopmHpoBaHUEe y 00Y4aIOIUXCs YMEHUN WIIIOCTPUPOBATh 3HAYEHHE OMOIOIMYECKHX
3HAHUWA B MPaKTUYECKOW JEATENbHOCTH 4YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOEKIAEHHOCTH B BO3MOKHOCTH IO3HAaHUS YEJIOBEKOM >KMBOW MPHUPOADI,
HEOO0XOAUMOCTH OEpeXHOr0 OTHOIIEHUS K HeH, COOMIOJEeHHS S3TUYECKUX HOpPM IIpU
MIPOBEICHUH OMOJIOTUYECKUX UCCIIeI0BAaHUM;

OCO3HaHME LIEHHOCTH OMOJIOTUUECKUX 3HAHUMN JUIs MTOBBIIICHUS! YPOBHS 3KOJIOTMYECKOM
KYJIbTYpBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

IpUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHMH B MOBCETHEBHOM >KU3HU ISl OLIEHKU
MOCJIEACTBUI CBOEH MeATEeIbHOCTH MO OTHONIICHHIO K OKpY»Karoulel cpene, cOOCTBEHHOMY
3J10pOBbI0, 000CHOBaHME U COOIIOACHNE MeP NMPO(UITAKTUKH 3a00IeBaHUH.

B cucreme cpemnero obmero oGpa3oBanus «buonorus», u3ydaemas Ha 0a30BOM
YPOBHE, SBIsE€TCS 00s3aTeNbHBIM y4eOHBIM NPEAMETOM, BXOJSALIMM B COCTaB HPEAMETHOU
o0nactu «EcTecTBEeHHO-HayUHBIE TPEIMETHI.

Jns u3ydeHuss Ouojoruu Ha 0a30BOM YPOBHE CpeaHero oOIero ooOpa3oBaHus
orBoautcs 102 gaca: B 10 kiacce — 68 vaca (2 yac B Hezemo), B 11 kimacce — 34 gaca (1 gac B
HEJIEITIO).



COJAEP/KAHUE OBYYEHUA
10 KITIACC

Tema 1. Brnosnorus kak Hayka.

buonorus xak Hayka. CBsi3p OHOJIOrHH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U APYTUMU
€CTECTBCHHBIMU HayKaMu, (UIOCO(UEH, ITHKOW, ICTETUKOW M TpaBoM. Ponbs Ouonoruu B
(hopMUPOBaHUM COBPEMEHHOI Hay4yHOIl KapTUHBI MUpa. CucTeMa OMOJIOTHYECKUX HaYK.

MeTonsl TO3HAHUS JKUBOM MPUPOABl (HAOMIOACHHE, OJKCHEPUMEHT, OIHUCAHWHE,
u3MepeHue, kiaccupukaus, MoIeIUpoBaHIe, CTaTUCTUYECKas 00paboTKa JaHHBIX).

JdeMoHcTpanum:

optpetst: Y. Hdapun, I'. Mennens, H. K. Konbuos, J[xx. Yorcon nu ®@. Kpuk.

TaOnuie! u cxeMbl: «MeTobl TO3HAHUS )KUBOM IIPUPOIBD.

JlabGopaTopHble U NpaKTHYecKue padoThbl:

[MpakTuueckass padora Ne 1. «Mcmosb30BaHME pa3IMYHBIX METOJIOB TPH H3YYCHHH
OHOJIOrMYEeCKUX O0OBEKTOBY.

Tema 2. ’KuBble cucTeMbl M X OPraHU3aI U,

XKussie cuctemsl (OnocucTeMbl) Kak MpeAMeT u3ydeHus: Ouonorun. OTamdue KUBBIX
CUCTEM OT HEOPTAHUYECKOU IPUPOJIBI.

CpoiicTBa OmocHcTeM ¥ WX pa3HOOOpa3we. YPOBHU OpraHU3alMud OHOCHCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHBIM, TKAaHEBbIM, OPraHU3MEHHBIM, IOIYJIALMOHHO-BUIOBOM,
9KOCUCTEMHBIHN (OMOreoeHOTHUECKHIT ), OMOC(hEpHBII.

JdeMoHcTpamum:

Tabnuiel 1 cxeMbl: «OCHOBHBIE IPU3HAKU KU3HU», «YPOBHU OpraHU3alMU >KUBOU
MIPUPOJIBI».

O6opynosanue: Moaens Mosekyibsl JJHK.

Tema 3. XumMHuYecKHii cocTaB U CTPOEHHE KJIETKH.

XVWMHUYECKUH  €OCTaB  KJIETKHM. XHMMHMYECKHE  DJJEMEHTBI:  MaKpOXJIEMEHTHI,
MHUKpO3JIeMeHTHI. Bosia 1 MUHepanbHbIE BEIIECTBA.

@OyHKIMM BOJBI M MUHEpAJIbHBIX BEUIECTB B KieTke. [loanep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHHe O€NKOB. AMMHOKUCIOTHI — MOHOMEpHI OENKOB.
He3amenuMeble 1 3aMEHHMbBIE aMUHOKHCIIOTBI. AMUHOKHCIIOTHBIM COCTaB. Y POBHU CTPYKTYPBI
0enKOoBOM MOJEKy/Nbl (MepBUYHAs, BTOpUYHAs, TPETHYHAass M 4YEeTBEPTHYHAs CTPYKTYypa).
XuMmuyeckue cBoiicTBa 6enkoB. buonornueckne GyHKIUN OEIKOB.

®epMeHTHl — OuoJoruueckue karanuzatopbl. CTpoeHHe QepMeHTa: aKTHBHBIM LIEHTD,
cyoctpatHas cneuupuyHocth. Kodepmentsl. Buramuubpl. OTinumss  (epMeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOpPOB.

VYrneBoabl: MOHOcaxapuabl (IJIIOK0O3a, pubo3a U JAe30Kcupubo3a), AMcaxapuibl
(caxapo3a, JlakTo3a) M TOJHMcaxapuabl (Kpaxmaj, TIMKOTeH, IeJUlt0jo3a). buomorndeckue
(GYHKIIUY YTIIEBO/IOB.

Junuasl: TpurmMuepuasl, (ocoaunuasl, crepounsl. ['uapodunbHO-TUAPOPOOHEIE
cBoiicTBa. buonornyeckue pynkuuu munuaoB. CpaBHEHHE YITIEBOIOB, OCJIKOB U JIMIHIOB KaK
HCTOYHUKOB DHEPIHUH.

Hyxnennoseie xucnorsl: JJHK wm PHK. Hykneornnbsl — MOHOMEpPBI HYKJIEHMHOBBIX
kuciaot. Crpoenne u pynkuuu JJHK. Ctpoenne n pynxuu PHK. Buast PHK. AT®: ctpoenue
1 QyHKIUY.

urtonorusa — Hayka o kierke. Kierounas teopusi — npuMep B3aUMOJAEHCTBUS UIEH U
(hakTOB B HAyYHOM MTO3HAHUHU. MeTOo/1bl U3yUEHUS KIETKH.

Knerka kak wnenoctHas »wuBas cucrema. OOmMe MNpU3HAKK KIETOK: 3aMKHYTas
HapykHass MmemOpaHna, mosiekyibl JIHK kak remernueckuii anmapar, cucreMa cuHTe3a Oerka.



Tumel KJIETOK: JyKapuoTHYecKas W Tpokapuotudeckas. OCOOEHHOCTH CTpPOSHUS
MPOKapUOTHUECKONW KJeTkh. Kierounas crteHka Oaktepuii. CTpoeHHE HYKapHOTHUYECKOU
KJIeTKH. OCHOBHBIE OTIMYHS PACTUTEILHON, )KUBOTHOM 1 TPHOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAs! CTEHKA, ITMKOKAIHUKC, UX (YHKIIHH.
[Ina3maruueckass memOpana, e€ cBoicTBa M ¢yHKkumMu. lluromnmazma u e€ OpraHoOWBIL.
OnnomemOpannble  opraHoumabl  kietku:  OIIC, ammapar  ['oabmkw,  JIM30COMBI.
[TonyaBTOHOMHBIE  OpraHoOMIbl  KJIETKH: MUTOXOHJpHUH, IacTuabl. I[IpoucxoxaeHue
MUTOXOHJpUI U miactul. Buasl mmactun. HemeMmOpaHHbIE OpraHoOUIbI KIETKU: pUOOCOMBI,
KJICTOYHBIA LIEHTpP, UEHTPHUOIU, PECHUYKH, >KIyTHUKU. @DYHKIUU OpPraHoOUJIOB KIIETKH.
Bxitouenus.

SAnpo — perynsTopHblii 1eHTp kieTkd. CrpoeHue snapa: snaepHas 000J0dYKa,
KapuoIlIa3Ma, XpOMATHH, AAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumnu:

Hoptpetsr: A. Jlesenryk, P.['yk, T. IllIBann, M. llIneitnen, P. Bupxos, k. YorcoH,
®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

[{uarpammbl: «PacripefieieHie XUMHUYECKUX OJEMEHTOB B HEXKHBOW TMPUPOJECH,
«Pacnpenenenne XMuMUYECKUX 3JIEMEHTOB B JKUBOU MTPUPOIE».

Tabauier u cxembl: «lleproanueckas TabauIa XUMUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJBbl BOIbI», «buocunTted Oenka», «CtpoeHue Momekynsl Oenkay, «CTpoeHue
dbepmenrtay, «HykiennoBeie kucnotbl. JIHK», «Crtpoenue momnekynbsl AT®», «CtpoeHue
JYKapUOTHUECKOW KIETKN», «CTpOECHHE IKUBOTHOM KIETKW», «CTpoeHue pacTUTEIbHON
KJIeTKn», «CTpOoCHHE MPOKAPUOTHUYECKON KIETKW», «CTpoeHue spa KIETKU», «YTIIEBOIBI»,
«JInmmaey.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHHE ISl MPOBEACHUS HAOIIOICHUMH,
M3MEpEeHUi, SKCIIePUMEHTOB, MUKPOIPENapaTbl PaCTUTENbHbBIX, JKUBOTHBIX M OaKTepHalIbHBIX
KJIETOK.

JlaGoparopHble U NpaKTHYecKue padoThbl:

JlabopaTtopHas pabota Ne 1. «M3ydyeHue KaraauTUYECKONW aKTUBHOCTH (hepMEHTOB (Ha
MIpUMEPE aMUIIa3bl UM KaTalasbl)».

JlabopaTopHas pabota Ne 2. «l3ydyeHue CTpOEHHUS KJIETOK PACTCHHH, JKMBOTHBIX M
OakTepuil O] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpEnapaTax U UX OMHCAHUEY.

Tema 4. ZKu3HenessTeIbHOCTD KJIETKH.

O6men BemiecTB, WM MeTaOonu3M. AccuMuisuus (IUIacTUYECKUM OOMEH) u
JUCCUMMIIALUS (SHEPreTUYecKHii 0OMeH) — JIB€ CTOPOHBI €IMHOro Ipolecca MeTaboau3Ma.
Ponb 3aKk0HOB coXpaHEHHMsI BELLIECTB ¥ SHEPTUU B IOHUMAaHUU MeTaboIu3Ma.

Tumnbl oOMeHa BemiecTB: aBTOTpoQHbIN U retepoTpodHbIif. Poibs pepmenToB B 0OMeHe
BELIECTB U MPEBPAILLEHUH SJHEPTUU B KIIETKE.

dotocunte3. CBeroBas W TeMmMHOBas (a3bl ¢orocuHTe3a. Peakuuu QoTocuHTesa.
OddextuBHOCTh (hoTOCHMHTE3a. 3HadeHWEe (POTOCHMHTE3a I KM3HU Ha 3emie. BimsHue
yCJIOBUH cpebl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOJYKTUBHOCTU Y KYJIBTYPHBIX
pacTeHui.

XeMocuHTe3. XeMOCHHTE3UpyIole OakTepuu. 3HaueHne XEMOCUHTEe3a IS J)KU3HU Ha
3emue.

OHepreTnyeckuii oOMeH B KIeTKe. PaciiernyieHue BelIecTB, BbIIEICHHE U
aKKyMYJIMPOBAaHME SHEPTUHU B KJIETKE. JTambl 3HepreTndeckoro oomena. I'nukonus. bpoxxenue
n ero Buiapl. KucnopogHoe oxuciaeHwe, WM KIETOYHOE JbIxaHue. OKHUCINTENbHOE
dhochopmmpoBanre. DPPEKTUBHOCTh IHEPTETHIECKOTO OOMEHA.

Peakniuun matpuuHoro cuHrte3a. ['enermueckas uHdpopmauus u JHK. Peanuzaunums
reHeTH4YecKko nHpopMauu B kietke. ['eHeTnyeckuil Koa U ero cBoicTBa. TpaHCKpUNLIUS —
matpuunblii cunTe3 PHK. Tpancisiuusa — 6uocunres 6enka. dtansl Tpancisiiuuu. Konuposanue
aMUHOKHCIIOT. Ponb pubocom B OrocuHTEe3e Oernka.



Heknerounsle ¢opmbl ku3HM — BUpychl. McTtopus oTkpeiTusi BHpycoB (/1.
N. BanoBckuit). OCOOEHHOCTH CTPOEHUS WM KM3HEHHOTO IMKJIa BHPYCOB. baktepmodarm.
Bonesnu pactenuii, >)kUBOTHBIX U YEIIOBEKA, BhI3bIBAEMbIE BUpycaMu. Bupyc nmmyHonedunmra
yenoBeka (BUY) — Bo30oynutens CIINa. OOpaTHast TpaHCKpUIIUS, peBEpPTa3a U MUHTETpasa.
[Mpodunakrrka pacpocTpaHeHUs] BUPYCHBIX 3a00ICBaHUIA.

JdemoHcTpauuu:

Hoptpetsr: H. K. Konsuos, J. U. UBanosckuit, K. A. Tumupsizes.

Tabmuiet w0 cxembl: «Tunbl  nuTanus», «Metabomusm»,  «MUTOXOHIPHUSY,
«QHepreTuueckuii ooMen», «Xmopormiacty, «Dorocunres», «Ctpoenue [JHK», «Ctpoenue u
¢dbyHknuonupoBanue reHay, «Cunte3 Oenka», «['eHernueckuit komy», «Bupycsn,
«bakrepuoparn», «Ctpoenue u xku3HeHHbIH 1wk Bupyca CIIMIa, Oakrepuodaray,
«Penmukanus [JJTHK».

Ob6opynoBanue: mogenu-ammnkanun — «Yapoenne JHK  wu  TpaHckpumusy,
«buocunTtes 6enkay», «CtpoeHue KIeTkuy, Mojaenb cTpykTypsl JTHK.

Tema 5. Pa3MHoOKeHNe M HHAUBUAYAJIbHOE PA3BUTHE OPTraHNU3MOB.

Knerounblid nuki, WM SKU3HEHHBIA UK KieTkd. MHTepdasza m muro3. Ilpomeccsr,
npoTekaromue B uHTepdasze. Perummkauus — peakuus marpuyHoro cuntesa [IHK. Crpoenue
XpoMocoM. XpOMOCOMHBIN Ha0Op — KapuOTHUIl. [IMIUIOMAHBIA U TalyIONIHBI XpOMOCOMHBIE
Habopbl. XpoMaTuabl. [{uTomornueckue OCHOBBI Pa3MHOXKEHUS U UHAMBUIYAIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenune knerkn — muro3. Craaum mutosa. lIponeccsl, nmpoucxonsdiue Ha pas3HbIX
CcTagusIX MUTO3a. BHosoruueckuii CMBICI MATO3A.

[Iporpammupyemasi rudesb KJIETKU — aloITo3.

@opMBbl  pa3MHOXKEHHSI OpraHu3MoB: Oecmojoe W TojoBoe. Buuel Oecrnonoro
pa3sMHOXEHHUs: JeJICHHE Ha/BOE, MOYKOBAaHUE OJIHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE,
BEreTaTUBHOE pa3MHOKeHUe. VckyccTBEeHHOE KJIOHMPOBaHUE OPraHU3MOB, €r0 3Hau€HUe JJis
CEJIEKLINH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.

Meiio3. Craguun menosa. IIponeccsl, mpoucxondmue Ha craauax Mmenosa. I[losenenne
XpoMocoM B Meno3e. KpoccuHrosep. bronorndecknii CMbICH U 3Ha4EHHUE Me03a.

I'ameTorenes — mporuecc 00pa3oBaHUs TOJIOBBIX KJIETOK Y KHMBOTHBIX. IloioBble
JKeJle3bl: CEeMEHHUKM W suyHukd. OOpa3oBaHME U pa3BUTHE IOJOBBIX KJIETOK — TraMeT
(ciepmato3oun, siflekineTka) — crnepmaroreHe3 M oBoreHe3. OcoOEHHOCTH CTpPOEHHUs
SHUILIEKJIETOK U criepmaTto3ouaoB. Omiogorsopenue. Ilaprenorenes.

WNuauBuayanbHOe pa3BUTHE (OHTOreHe3). DOMOPHOHAIBHOE pa3BUTHE (3MOpUOTreHe3).
Ortanbel SMOPUOHAIBHOIO DPAa3BUTHUS y IMO3BOHOYHBIX JKUBOTHBIX: JIPOOJIEHHE, TacTpyJIsaius,
opranorenes. [loctamOproHanbHOE pa3BUTHE. THITBI TOCTIMOPHOHATIBHOTO PA3BUTHS: TIPSIMOE,
HenpsiMoe (JINYMHOYHOE). BiusiHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (aKTOphI, CIIOCOOHBIE
BBI3bIBaTh BPOXKIEHHBIE YPOACTBA.

Poct u pasButne pacteHuil. OHTOreHe3 IBETKOBOI'O PACTEHMS: CTPOCHUE CEMEHH,
CTaJlNU Pa3BUTHSL.

JdemoHcTpaumnu:

Tabnuiel u cxembl: «POPMBI Pa3MHOXKEHUSI OPIaHU3MOBY, «/IBOWHOE OIIOAOTBOPEHHE
y IBETKOBBIX pacTeHUi», «BereraTMBHOE pa3MHOXXEHHE pacTeHUiD», «JleneHue KieTku
6aktepuii», «CTpoeHHe MOJOBBIX KIETOK», «CTpoeHHE XpOMOCOMBI», «KIeTOuHBINH LUK,
«Penmukanus JJHK», «Muto3zy», «Melosy, «IIpsmoe u Henpsimoe pazButue», «l'amerorenes y
MJIEKONUTAIOIINX U YeNloBeKa», « OCHOBHBIE CTaJUN OHTOTEHE3A».

O6opyaoBaHKe: MUKPOCKON, MUKporpenapaTsl «CrepMaTo301 1kl MIEKOITUTAIOLIET 0%,
«SlilexneTka MIIEKONUTAIOLIETO», «KapHOKMHE3 B KIETKaX KOpELIKa JIyKa», MarHUTHas
Mojenb-anmiukanus «/lenenue knetkny», monens JJHK, Moxens meTadaznoit XpoMOCOMBI.

JlabopaTopHble U IPaKTHYeCKHe PadOThI:

JlabopaTtopHas pabora Ne 3. «HabGmtoneHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa
Ha TOTOBBIX MUKPOIIPENapaTaxy.




JlaboparopHast pabota Ne 4. «M3yueHWe CTPOCHHS TOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOIIpenaparax».

Tema 6. HaciieAcTBEHHOCTh U U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer w 3amaum reHetuku. Mcropuss pa3BUTHS T€HETHKHA. Poyb LHUTOJOTMH U
SMOPHOJIOTUM B CTAHOBIICHHHM TEHETHKW. BKJaj pOCCHMCKMX M 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETHKU. MeTonbl TEeHETHKH (THOpUI0JIOTMYECKUl, ITUTOT€HETUYECKUH,
MOJICKYJISpHO-TeHeTHUeCcKuii). OCHOBHBIC TEeHETUYECKHE MOHATHS. [ eHeTuueckas CUMBOJIMKA,
HCIOJIb3yeMasl B CXEMaX CKPEIUBAHUMN.

3aKOHOMEPHOCTH  HACJIEIOBaHUS  NPU3HAKOB, ycTaHOBJIeHHbie [. Menaenem.
MoHoruOpuaHOe CKpenBaHue. 3aKOH eIWHOOOpa3usi THOPUIOB TMEPBOTO TOKOJEHUS.
[IpaBuino noMuHUpOBaHMS. 3aKOH paACIICIUICHUS MPU3HAKOB. [MIOTE3a YHUCTOTHI TaMeET.
[TonHOE ¥ HEMOJIHOE JOMUHHUPOBAHUE.

JluruOpugHoe CKpenuBaHue. 3aKOH HE3aBHCHMOTO HACJICJIOBAHHS IPU3HAKOB.
[utoreneTnueckue OCHOBBI JAUTHOPUIAHOIO CKpPEUIMBAHMS. AHAIM3UPYIOIIEE CKPEIIMBAHUE.
Hcnonbs30Banre aHATM3UPYIOMIETO CKPEIIMBAHUS I ONPEACIICHUS TE€HOTHIIA OCOOH.

CuemnieHHoe HaciiefoBaHue mpu3HakoB. Pabora T.Moprana no cuemieHHOMY
HacjeA0BaHUIO reHoB. HapylieHue clienyieHus TeHOB B pe3yJibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. [ eHeTuUeCcKre KapThl.

I'enetnka mosna. XpoOMOCOMHOE OIpeAesieHue 1ona. AyTOCOMbI U IOJIOBBIE
XpoMocoMbl. ['omMorameTHble W TeTeporaMmeTHble OpraHu3Mbl. HaciemoBaHue NpPU3HAKOB,
CLICTIJICHHBIX C IIOJIOM.

H3menunBocTh. Buabl M3MEHUMBOCTHU: HEHACJICJACTBEHHAs M HacjeJCTBeHHas. Poib
Cpenbl B HEHACICJACTBEHHOW HM3MEHUYMBOCTH.  XapaKTEPUCTHKA  MOJU(PUKAIMOHHON
W3MEHUYMBOCTU. BapualnmoHHbI psa W BapuanMoHHas kpuas. Hopma peakuuu npusHaka.
KonuuecTBeHHBbIE W  KA4yeCTBEHHBbIE TMPU3HAKKM W HUX Hopma peakuuu. CBoiicTBa
MOIU(DUKAITIOHHON H3MEHUUBOCTH.

HacnencrBennas, 15 R)0%1 FeHOTHIINYECKas, HM3MCHUYHUBOCTb. KomOunaTtuBHas
M3MEHYUBOCTb. Melo3 M TMO0JIOBOI Mpoliecc — OCHOBAa KOMOWHATUBHOM HM3MEHUHMBOCTH.
MyTtannoHHas U3MEHUMBOCTh. Kiaccudukaius MyTaluii: reHHbIe, XpPOMOCOMHEBIE, TECHOMHBIE.
Yactora u npuuyuHbl MyTanuii. MytareHdsie (akTopbl. 3aKOH TOMOJIOTHUYECKUX PSIOB B
HacjieacTBeHHOM n3MeHunBocty H. M. BaBunosa.

BresnepHast HaclneACTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uenoseka. Kapuotun uenoBeka. OCHOBHBIE METO/Abl N€HETUKH YEIOBEKA:
TeHEATOTUYECKUN, OJIM3HEIOBBIM, IUTOTCHETUYECKHH, OHOXMMHYECKUH, MOJIEKYISpPHO-
reHeTuyeckuid. COBpEMEHHOE ONpEeNEIeHUE TEeHOTHUIIA: TOJTHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTUNHPOBaHKUE, B ToM uwmciie ¢ nmomombio [1[[P-ananu3a. HacnencTtBennsie 3a0oseBaHus
YelnoBeKa: TeHHble Oone3Hu, OONe3HM ¢ HACIEACTBEHHOW MpPeIpacloiioKeHHOCTHIO,
XpoMocoMmHbIe OoJie3Hn. CoMaThyeckue W reHepaTHuBHbIE MyTaluu. CTBOJIOBBIE KIIETKHU.
[TpuHIMIBI 310pOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPOPHUIAKTUKH U JICYCHUS] T€HETHIECKHIX
Oone3Hel. MeanKo-TeHEeTUUeCKOe KOHCYJIbTHPOBAHUE. 3HAYCHHE MEIUIIMHCKOW TCHETHKU B
MPEIOTBPALICHUH U JICYEHUH TeHETUIECKUX 3a00JIeBaHUI YeTTOBEKa.

JdemoHcTpaumnu:

Hoptpetst: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckwnit, H. 1. BaBuios.

Tabnauiel u cxeMbl: «MOHOTHOPHIHOE CKpPEUIMBAHUE M €ro IUTOreHETUYEeCKas
OCHOBa», «3aKOH pACIICIUICHUS U €r0 IUTON€HETUYECKass OCHOBAY», «3aKOH YHUCTOTHI TaMeT»,
«durubpunnoe ckpemuBanuey», «lluTomoruyecknue OCHOBBI TUTHOPUIHOTO CKPEIIMBAHUS,
«Meiio3», «B3aumonelicTBue aJlIeIbHBIX T€HOBY, «I '€HeTHYecKre KapThl PaCTEHUH, )KUBOTHBIX
u 4yenoBekay, «['eHeTuka nomna», «3aKOHOMEPHOCTH HACIEAOBAHUS, CLEIIEHHOTO C MOJOMY,
«Kapuotunsl 4YenoBeKa W JKUBOTHBIX», «Bumabl wu3aMeHunBOCTH», «MoauduxarmoHHas
M3MEHUYUBOCTHY», «HacnenoBanue pesyc-hakropa», « eHeTHuka rpymnm KpoBuy», «MyTaroHHas
U3MEHYHUBOCTHY.




O6opynoBanue: MoAenU-anmInKanun «MoHOTHOpuIHOE CKpemuBanuey», «HemomHoe
JOMUHUpOBaHUEe», «JurubpunHoe ckpeuBanue», «llepekpéct Xpomocom», MHUKPOCKOI U
MuKpomnpenapar «Jlpo3oduna» (Hopma, myTaruu GOpMbI KPBUTEEB U OKPACKHU TeJa), repOapuid
«I"opox moceBHOI.

JlaGopaTopHble M IPaKTHYeCKUe PadoThI:

JlaGopaTopHnas pabora NeS5. «M3ydyeHwe pe3yabTaTOB MOHOTHOPHIIHOTO |
JTUTHOPHUTHOTO CKPEIIUBAHUS Y APO30(IIBI Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlaGopaTopHnass pabora Ne6. «l3ydenue MoAMPUKAITMOHHOW HM3MEHYMBOCTH,
IMOCTPOEHUE BapUALMOHHOIO PSAIa U BApUALIMOHHOW KPUBOW.

JlaGopaTopHnas pabora Ne7. «AHanu3 wMyTanmuid y JApo30riibl Ha TOTOBBIX
MHUKpOIIpenaparax.

[IpakTuueckas pabora Ne 2. «CocraBiieHue 1 aHaJIN3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiexniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa U MPOIECC. 3apOXKICHUE CEJICKIIMU U AoMecTuKanus. Yuenue H.
. BaBuioBa 0 LEeHTpax MPOUCXOXKICHHUS U MHOTOOOpas3usi KyJIbTypHBIX pacTeHuil. LleHTpsl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, TOPO/A, ITAMM.

CoBpeMeHHbIE METO/IbI CeNIeKIIMU. MacCOBBI ¥ UHAUBUAYAIBHBIH OTOOPHI B CEIEKIIUU
pacteHuid u KUBOTHBIX. OIleHKAa OKCTepbepa. bIM3KOPOJICTBEHHOE CKpEIIMBaHUE —
uHOpuuHT. Yucras nunusa. CkpenuBaHue YUCTBIX JTUHUH. ['eTepo3uc, uiu rudpuaHas cuia.
HeponcrBennoe ckpemmuBanue — ayropuauHr. OtmanéHHas tuOpumusanus U e€ YCIeXH.
HckyccTBeHHBIM MyTareHe3 U MOJIy4eHHE MOJUIIONAOB. J[OCTHXKEHMS CeleKUUU pacTEHUH,
KUBOTHBIX U MUKPOOPTAHU3MOB.

buorexHonorus kak orpacib IPOU3BOACTBA. ['€HHAas HMH)KEHEpUs. OTalbl CO3/1aHUS
pexomOunanTHOW JIHK m Tpancrennsix opranm3moB. Kierounas wmxkenepus. Kietounbie
KYJIbTYpBI. MUuKpOKIIOHaIBHOE Pa3MHOKEHUE pacTeHui. KiionupoBanue
BBICOKOIIPOJIYKTUBHBIX CEITbCKOXO3SIMICTBEHHBIX OPraHU3MOB. JKOJIOTHUECKHE U ITHYECKUE
npo6iembl. [MO — renerndyeckut MOAUGUIIMPOBAHHBIE OPTAaHU3MBIL.

JeMoHcTpanmu:

Hoptpetsl: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. l1BaHoB.

Tabmunbl 1 cxembl: KapTa «LleHTpBl TMPOUCXOXKIEHUS W MHOT000pa3us KYJIbTYpPHBIX
pacteHui», «I[loposibl JOMAIIHUX KUBOTHBIX», «COpTa KYJbTYPHBIX pacTeHUN», «OTaanéHHas
rubpunmzamus», «Pabotel akamemuka M. @. UBanoBay, «llomummonmgus», «OOBEKTHI
ouorexHonorun», «Kierounsie KyabTyphsl U KIOHUPOBaHUEY», «KOHCTpyHpOBaHUE U TIEPEHOC
TE€HOB, XPOMOCOM).

O6opyaoBaHKe: MYJISDKU TJI0JIOB U KOPHETIJIONOB AUKUX (OPM U KYIBTYPHBIX COPTOB
pactenuit, repbapuii «CellbCKOX03SIIICTBEHHBIE PACTEHUS.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Oxckypeusi «OCHOBHBIE METOJIBI U JTOCTHXKCHHS CEJICKIIMUA PACTEHUW U KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, MJIEMEHHYIO (epMy, COPTOUCIBITATENbHBIN yJ4acTOK, B TEIJTUYHOE
X035HCTBO, Ta0OPATOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoIOIMOHHASI OMOJIOTHS.

[Ipennockuikn BO3HUKHOBEHHS 3BOJIIOLIMOHHOW TEOPUHU. DBOJIIOIMOHHAS TEOpUA U €€
MeCTO B OMoJoTuU. BiusiHIE HBONIOIIMOHHONM TEOPUU Ha pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CBHETEIBECTBA JBOJIIONUH. IlaleOHTOIOrHYECKHE: IOCIIENOBATEILHOCTh ITOSBICHUS
BUJIOB B TMAaJCOHTOJOTUYECKOW JeTOMHUCH, TepexoaHbie ¢opmbl. buoreorpaduueckue:
CXOJICTBO U paznuuue (hayH u (haop MaTepuKOB U OCTPOBOB.

DOMOpPHOIOTHYECKHE: CXOJCTBA M PA3IUYUS SMOPHOHOB Pa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJIOTUYHbIC, PYIMMEHTApPHbIE OpPTraHbl,



aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKHE: CXOJCTBO MEXAaHHW3MOB HACJICACTBEHHOCTH U
OCHOBHBIX META0OJINYECKUX MTyTeH Y BCEX OPraHU3MOB.

OpomtormonHass teopuss Y. Jlapeuna. IIpennocbulku BO3HUKHOBEHHUS JApBHHU3MA.
JIBIKyILIIE CHJIBl SBOJIIOLMU BUAOB 10 JlapBuHy (M30BITOUHOE pa3sMHOXKEHUE IIpU
OTPaHUYEHHOCTH PECYpPCOB, HEOIpeaesnéHHass H3MEHUYMBOCTh, OOpb0a 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus Bosonnu (CTO) u €€ OCHOBHBIE MOJIOKEHUS.

Muxkpossomronus. [Tomynsanus kak eqMHULA BUIA U 3BOJIIOLUY.

JBxyue cuibl ((hakTopbl) IBOJIIOIMH BUJOB B pUpoze. MyTanMOHHBIN mpolecc u
KOMOMHATHBHAs HM3MEHUYUBOCThb. [lomynsAunuoHHble BOJMHBI M Apeil¢ reHoB. M3omsauus u
MUTpaLusl.

EcrecTBeHHbI 0TOOp — Hampasisromuil gaktop 3Bosonnu. GopMbl €CTECTBEHHOTO
otoopa.

[IpucnocoOaeHHOCTh ~ OpraHM3MOB  Kak  pe3yiapTar  3Bojrouuu.  [Ipumepsl
MPUCTIOCOOTICHUN Y OPraHu3MOB. ApoMOp(O3bI H UANO0AAANI TAIUH.

Bun u BupooGpaszoBanue. Kpurepuu Buga. OcHOBHBIE (BOpPMBI BHJI000pa30BaHMUSA:
reorpaguuecKoe, SKOJIOTHIECKOe.

Makpospostonyst. PopMbl IBOIIOLUM: (HUIIETHYECKas], TUBEPreHTHasl, KOHBEPIeHTHas,
napauenbHas. HeoOpaTuMocTs 3BOTIOIHN.

IIpoucxoxkaenue OT  HeCHEUUAIM3UPOBAaHHBIX  Ipenkos.  [Iporpeccupyromas
crenuanu3anysa. AganTuBHas pajuanus.

JdeMmoHcTpanum:

Hoptpertsr: K. Jlunne#, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap,
3. I'exkenb, @. Mrosiep, A. H. CeBepuos.

Tabnuiel 1 cxembl: «Pa3BuTHe opraHMYeckoro wmupa Ha 3emie», «3apoJbllln
MIO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukcy, «PopMmbl OOpbOBl 3a CyLIECTBOBAHHEY,
«EcrecTBeHHBII 0TOOpPY», «MHOTOOOpa3ue COPTOB pacTeHuil», «MHoroodpasue mOpoO.
KUBOTHBIX), «ITonmynsauny, «MyTtanuoHHas MU3MEHUYUBOCTbY, «ApomMopdo3bI»,
«Umunoananramuny», «O0mas aerenepanus», «JBuxyiue cuibl 3Boionun», «Kapra-cxema
Mmapuipyta mytemectsus Y. Jlapsunay, «bopsba 3a cymectBoBanue», «IlpucrnocobieHHOCTD
opranusmoBy, «I'eorpaduueckoe B11000pa3oBaHue», « IKOJIOTHUECKOE BU00OPa30BAHUEY.

OO6opyioBaHME: KOJJIEKIMSI HACEKOMBIX C PA3IUYHBIMM THUIIAMH OKpacku, Habop
IJIOJIOB U CeMsH, KoJuleKus «[Ipumephl 3alIUTHBIX TPUCIIOCOOIEHUN Y KUBOTHBIX», MOJEIb
«OCHOBHBIE HaIpaBJIEHUs HBOJIOLMM», 00bEMHas Mojenb «CTpoeHHe TOJIOBHOTO MO3ra
MTO3BOHOYHBIX .

buoreorpaguyeckas kapra Mupa, Koyuiekuus «PopMbl COXPaHHOCTH MCKONAeMbIX
KUBOTHBIX U pacTeHMil», Moaenb anmukaius «llepekpéct xpoMocom», BiIakHbIE MTpenapaThl
«Pa3zButue Hacekomoro», «Pa3BuTue IATYIIKW», MHUKpomnpenapaT «Jlpozoduna» (HOpMa,
MyTaluu GOpMbI KPbUILEB U OKPACKH TeJIa).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHuas padota Ne 1. «CpaBHEeHHE BHAOB 10 MOP(OIOTHIECKOMY KPUTEPHUION.

JlaGoparopnast pabota Ne?2. «Omnmcanue MNPUCIIOCOOJEHHOCTH OpraHu3Ma U eé
OTHOCHUTENILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE 'KU3HHU HA 3eMuie.

JloHay4yHble€  NPEICTABICHUS O  3apOXACHUM KU3HU. HayuHble  TIuUIoTe3bl
BO3HUKHOBEHHUS >KM3HM Ha 3emse: aOuoreHe3 M MaHCIepMHs. XHUMHYECKash HBOJIIOLIMSL.
AOHOTEeHHBII CHHTE3 OpraHMYECKUX BEIIECTB M3 HEOPraHWYECKUX. ODKCIEPHUMEHTAIbHOE
MOATBEP)K/IEHNE XUMHUYECKON »sBomonuu. HauanbHble 3Tanbl OHMOJIOrMYECKON HBOJIOLUU.
l'unoreza PHK-mupa. ®opmupoBaHne MeMOpaHHBIX CTPYKTYp M BO3HMKHOBEHHE
MpOTOKJIETKU. [lepBble KIIETKM M HMX »BoOLUsA. DOPMHUPOBAHME OCHOBHBIX TPYII KMBBIX
OpraHU3MOB.



PasButne xm3Hum Ha 3emsie 1o 3pam U nepuoaaM. Karapxel. Apxelickag u
npotepo3oiickas 3pel. [lanmeo3oiickas spa u €€ mepHOIbl: KEMOPHUHCKHM, OpPIOBUKCKHIA,
CUJIypUHCKUH, I€BOHCKUHI, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3so30lickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

Kalino3oiickast 3pa 1 €€ nepro/ibl: MajJIeOreHOBbIMA, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KjIuMaTa U reojIoTM4ecKuX npoueccoB. OCHOBHBIE 3Talbl 3BOJIIOLHUH
PaCTHTENBLHOTO M XUBOTHOTO MUpa. ApomMopho3bl y pacTeHud M KUBOTHBIX. [losiBeHME,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema  OpraHM4ecKOro MHUpa Kak  oOTpaxeHue dBojouur. OCHOBHBIC
CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

DBOJIIOLIMS  YeNIOBEKa. AHTPOINOJOrvMs Kak Hayka. Pa3Buthe mnpeincraBieHUd o
MIPOUCXOXKACHUM YejaoBeKa. MeTtonpl u3ydeHHst aHTpomnoreHe3a. CXOACTBA M pas3iinyus
YeJIoBeKa U )KMBOTHBIX. CHCTEMAaTUUECKOE MOJIOKEHUE YeJIOBEKa.

HBwxymue cuibl (dakTopbl) aHTpomnoreHe3a. HacnencTBeHHass HM3MEHUHMBOCTh U
ecTecTBeHHbI 0TOOp. OOIIeCTBeHHBI 00pa3 JKW3HW, W3TOTOBJICHUE OpPYAHH Tpyna,
MBIIUICHUE, PEYb.

OcCHOBHBIE CTaJM ¥ BETBH 3BOJIIOIIUU YEJIOBEKA: aBCTPAIONUTEKH, YETOBEK YMEbIi,
UYenosek mnpsaMoxonsamui, YenoBek HeaHaepranbckuil, YenoBek pasymublid. Haxonku
MCKOIIAEMBIX OCTATKOB, BPEMsI CYIIIECTBOBAHMSI, 001aCTh pacIpoCcTpaHeHHs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KHU3HU, OPYIHSL.

UYenoeueckue pacsl. OCHOBHBIE OOJIBIIIKME pAChl: €BpOINICONIHAS (€Bpa3UiiCKasi), HETPO-
aBCTpajoujHas (9KBaTOpHallbHAasl), MOHTOJOMAHAs (a3MaTcKo-aMepukaHckas). YepTsl
MPUCIIOCOOJICHHOCTH TPEACTABUTEICH YEOBEYECKUX pac K YCIOBUSM CYNICCTBOBAHHS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumu:

Hoptpetsr: @. Pean, JI. ITactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Tabmuiel M cxeMmbl: «BosauknoBenue  CojHeuHOll — cHcTeMbl»,  «PasButue
opraHuyeckoro mmpa», «PacrurenbHas kinerkay, «KuBoTHas kinetkay», «lIpokapumornueckas
KieTkay, «COBpeMEHHasi CUCTEMa OPraHWYECKOro mMupa», «CpaBHEHHE aHATOMUYECKHUX 4YEPT
CTPOCHHS YellOBEKa M YeIOBEKOOOPa3HBIX 00€3bsH», «OCHOBHBIC MECTa MallCOHTOIOTHUECKUX
HAaXOJOK TMpPEJIKOB COBPEMEHHOTO 4YeloBeKay, «JlpeBHeimue moany», «JpeBHue roan»,
«IlepBbie COBpEMEHHBIE JIIOAN», «UeI0BEeUEeCKHE pachy.

Ob6opynoBanue: Myisku — «lIpoucxoxnenue dyenoBeka» (OIOCTBI aBCTPAJIONUTEKA,
MUTEKaHTPOIa, HeaHAepTallblia, KPOMaHbOHIIA), CIETIKU UITH W300paKeHHUsI KAMEHHBIX Opyauit
MEepBOOBITHOTO YeNIOBEKa (KaMHHU-YOMTIEPHI, pyOuiia, ckpediia), TeOXpOHOJIOTHYECKasi TabIuIIa,
KoJuIeKIUs «@OpMbI COXPaHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTCHUII.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

[TpakTuueckas pabora Ne 1. «M3yueHne UCKOMAEMbIX OCTaTKOB PACTEHUH U KUBOTHBIX
B KOJUIEKIIHSIX).

DKCKypcus «IBOIIOLNS OPraHUIECKOTo MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBINA WM
KpaeBeIueCKHil My3eil).

Tema 3. Opranusmbl 4 OKpY KaoLIas cpeaa.

OKojorusi Kak Hayka. 3ajadud W pas3fenabl dKOJIOrMM. MeTolbl 3KOJIOTMY4ECKHX
UCCIIEIOBaHUM. DKOJIOTHYECKOe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKaA.

Cpensl  oOuTaHMsI  OpraHM3MOB:  BOJHAs, HAa3eMHO-BO3IYIIHAs, IOYBEHHasd,
BHYTPUOpPraHU3MEHHasl.

Okonorndeckue ¢axtopsl. Knaccudukanus skoigornyeckux GpakTopoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTpoNoreHHble. JleficTBre 3KoIornyeckux (pakTopoB Ha OPraHU3MBI.

AbGunotnueckue  (QaxkTOpbl: CBET, TeMIleparypa, BIaKHOCTh. DoTonepuoIu3M.
[IpucnocoOneHust OpraHu3MoB K JeicTBHIO a0NOTHYECKUX (paKkTOpoB. bruosornueckue puTMbl.

buornueckue ¢aktopsl. Buapl OHOTHYECKHMX B3aUMOJCHCTBUIN: KOHKYpPEHIIMS,
XHUIHUYECTBO, CUMOMO03 U ero ¢opmel. [TapazutusMm, koonepanys, MyTyanu3mM, KOMMEHCAIU3M
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(KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAINM3M, HeWTpanu3M. 3HaueHHe OMOTHYECKHX
B3aMMOJICHCTBUII 17151 CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XApaKTEPUCTUKH NOoMyasauud. OCHOBHBIE IOKA3aTENW IOMYJISALUM:
YUCJIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, NPUPOCT, Murpauus. JnHamuka
YHUCJIEHHOCTH MOMYJISILIMY U €€ PeryJsiiusl.

JdemoHcTpauuu:

Hoptpertst: A. 'ymbonbar, K. @. Pynse, 3. I'ekkens.

Tabauiel  u cxewmbl: kapta «IIpuponnbie 30Hbl  3emun», «Cpenbl oOUTaHUSA
opranusmoBy», «®otonepuoauzm», «llonmynauuny», «3aKOHOMEPHOCTH POCTa YHMCIEHHOCTU
nonyisiiuu uHy3zopun-rydenskuy, «llumessie nenm».

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlaGopaTtopHas pabora Ne 3. «Mopdonornueckre 0COOCHHOCTH PACTEHUN W3 Pa3HBIX
MeCT OOUTaHUS.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEyca.

[Ipaktuyeckas pabora Ne2. «lloacuér IUIOTHOCTH TOMYJSIHMA PpPa3HBIX BHJOB
pacTeHuin».

Tema 4. CooO1ecTBa U IKOJI0rHYECKHE CUCTEMBI.

CoobmiectBo  opraHu3smMoB — Ouoneno3. CrpykTypsl OuoneHos3a: BHJOBaf,
MPOCTpaHCTBEHHAs, Tpoduueckas (numieBas). Bunbl-noMmuHanTel. CBsi3u B OHOLIEHO3E.

Okosornyeckue cuctembl (3kocucreMsl). IlonsTue 06 skocucTteme M OMOreoLeHo3e.
OyHKIIMOHAIBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: TPOJYIEHTHI, KOHCYMEHTBHI, PEIYICHTHI.
KpyroBopot BemecTB M MOTOK 3HEPruM B sKocucteme. Tpoduueckue (IHILEBbIE) YPOBHU
skocuctembl. [lumeBbie menmu u cetn. OCHOBHBIE TIOKa3aTelIM AKOCHCTEMBI: Omomacca,
OPOAYKIMSA. DKOJIOTMYECKHE MUPAMUIbLI: MPOAYKIMH, YUCIEHHOCTH, Omomacchl. CBoiicTBa
HKOCHUCTEM: YCTOHUMBOCTD, CAMOpETYIisiLus, pazButue. CyKieccusl.

[Ipupoanble 3KOCHCTEMBI. DKOCHCTEMBI 03€p M peK. DKochcTeMa XBOMHOro wWin
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpONOTreHHbIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOOIKocHcTeMbI. broioruueckoe u
XO03SICTBEHHOE 3HAUYEHHUE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue  kak  Qakrop  yctoWumBocTM  3KocucteM.  CoxpaHeHue
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. I'paHulipl, coctaB U CTpyKTypa OHOChEpHI.
XKusoe BemectBo u ero ¢yHkuuu. OcobeHHocTH OHochephl Kak I100aTbHOM 3KOCHUCTEMBI.
JluHamMu4eckoe paBHOBECHE U 0OpaTHast CBA3b B Orocdepe.

KpyroBopoThl BemecTB U OMOT€OXMMHUYECKHE LUKIIBI JIEMEHTOB (yriiepoja, a3oTa).
3oHanbHOCTh Orochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBo B Oumocdepe 3emin. AHTpONOreHHbIE H3MEHEHHMs B Ouocdepe.
I'moGasibHBIE HKOJIOTHUECKUE TPOOIIEMBI.

CocymecTBoBaHue TpUPOAbI W dYenoBedecTBa. CoxpaHeHue OmopazHOOOpa3us Kak
OCHOBa YCTOWYMBOCTH Ouocdeprl. OCHOBAa PpAIMOHAIBHOTO YIPABICHHUS MNPUPOIAHBIMU
pecypcamu u UX UCTOIb30BaHue. JlOCTIKEHMsI OMOJIOTHH ¥ OXpaHa MIPUPOIHI.

JdemMoHcTpanum:

[Moptpetst: A. JIx. Tencau, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuer  u  cxemsl: «[Iumessle nenu», «buoleHO3: cocTaB W CTPYKTypay,
«IIpuponnsie coobmectBay, «llemn nmutanus», «IKojmoruyeckas nupamunay, «buochepa u
YeJoBeK», «IJKOCHCTeMa IIUPOKOJUCTBEHHOIO Jeca», «IKOCHCTeMa XBOWHOTO Jecay,
«buonieno3 Bomoémay», «ArporeHo3», «l[IpuMepHBIE aHTpPONOTEHHBIE BO3ACHUCTBUS Ha
npupoay», «BaxHelre MCTOUHUKU 3arps3HEHUs BO3JlyXa W TPYHTOBBIX Boa», «IlouBa —
BaKHelIas cocTapistonas Ouochepsr», «DakTopsl nerpagauuu mouBy», «llapHUKOBBIN
apdexT», «DPakTOpsl PaJIMOAKTUBHOTO 3arpsisHeHus Ouocdepb», «OOmas CTpyKTypa
ouocdepnl», «Pacmpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIH 3KpaH Ouocheps»,
«KpyroBopot yriepona B 6uochepe», «KpyroBopor azora B mpupoae».
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O06opyioBaHue: MOJEIb-ANTIITHKAIHS «Tunuunele OMOIICHO3BI», repbapuii
«PactutenpHble  cooOmiecTBay, KoyuleKuu — «buoreHo3», «BpemuTenn — BakHEHIIMX
CEIIbCKOXO3SUCTBEHHBIX KYIBTYp», TepOapuu M KOJJICKIMU PACTEHUW H KUBOTHBIX,
NpUHAJIeKAIMe K pa3HbIM SKOJIOTMYECKUM TIpynmam ojaHoro Buaa, Kpachas kHura
Poccuiickoit @enepanuu, n300pakeHus: OXpaHsIEMbIX BUIOB PACTCHUN U KHUBOTHBIX.

[INIAHUPYEMBIE PE3VJIBTATHI OCBOEHUA [TPOI'PAMMBI 1o
BUOJIOI'M HA BA30OBOM YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycranaBnuBaroTcs TpeOOBaHMS K pe3yJbTaTaM OCBOCHUS
00y4aroImuMHUCs POTPaMM CPEAHEro o0Iiero oOpa3oBaHUs: JTUUYHOCTHBIM, METAIPEIMETHBIM
Y IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType IMYHOCTHBIX pe3y/lbTaTOB OCBOEHUs IpenmMera «buonorus» BblaeIEHBI
CIIEAYIOIIME COCTaBJSIOIIME: OCO3HAHHE OO0YYalOUMMMCA POCCUICKONW  Ipa)IaHCKOH
UJEHTUYHOCTH — FOTOBHOCTU K CaMOpPa3BUTHIO, CAMOCTOSITEIbBHOCTH W CAMOOIPEIENICHUIO,
HJIMYMEe MOTHUBALMU K OOyueHHIO OMOJIOrMH, IIeJICHANPaBIEHHOE DPAa3BUTHE BHYTPEHHUX
yOeXIeHUH JTMYHOCTH Ha OCHOBE KJIFOUEBBIX EHHOCTEW M MCTOPUYECKUX TPATUIINN Pa3BUTHS
OMOJIOTMYECKOTO 3HAHUs, TOTOBHOCTh U CIHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBAThCS B
CBOCH  JIEATENbHOCTH IICHHOCTHO-CMBICIOBBIMU  YCTAaHOBKAMM, IPUCYLUIUMH  CHCTEME
OMOJIOTMYECKOr0 00pa30BaHus, HAJIWYME 53KOJOIMYECKOro IPaBOCO3HAHUSA, CIIOCOOHOCTU
CTaBUTb LIEJIU U CTPOUTH )KU3HEHHbIE TJIAHBI.

JINYHOCTHBIE PE3yNbTaThl OCBOEHUS Ipeamera «buosorus» NOCTUrarTcs B €JUHCTBE
y4eOHOH U BOCIIUTATEIBHOHN JIEATEILHOCTH B COOTBETCTBUU C TPAAUIMOHHBIMH POCCUHCKUMHU
COLIMOKYJIBTYPHBIMHU, UCTOPUUECKUMH U JyXOBHO-HPABCTBEHHBIMHU IIECHHOCTSIMH, IPUHATHIMU B
o0IIecTBe MpaBWJIaMH M HOPMaMHU TOBEJICHHS U CIOCOOCTBYIOT IMPOIECCAM CaMOIIO3HAHMS,
CaMOBOCIIUTaHMS U CaMOpPa3BUTHs, Pa3BUTHs BHYTPEHHEH MO3ULMM JTUYHOCTH, NATPUOTU3MA,
YBaXXEHMSI K 3aKOHY U MPaBOIOPSIKY, YEJIOBEKY TPyAa U CTApIIEMy MOKOJIEHUIO, B3aUMHOIO
YBaO)KEHHs, OEpEeKHOro  OTHOWIEHMS K  KYJbTYpHOMY  HAclelui0 U TPagulMsIM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoint denepannu, Npupoae U OKPYKarolen cpeie.

JIMyHOCTHBIE pE3yNbTaThl OCBOEHHUS yuyeOHoro mnpeamera «buonorus» mAOIKHBI
OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh OOYyYaroIMXcs PYKOBOJCTBOBAThCS CHOPMUPOBAHHOMN
BHYTPEHHEH IIO3MLUEH JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTALNUH, ITO3UTUBHBIX
BHYTPEHHUX YOEXJEHHI, COOTBETCTBYIOUIMX TPAJWLUOHHBIM LEHHOCTSAM POCCUHCKOIO
o0111ecTBa, pacluIMpeHre KU3HEHHOTO OIBITAa M ONbITa JESITEIbHOCTH B MPOLECCE peann3aluu
OCHOBHBIX HampaBJI€eHUI BOCIIUTATENbHOMN J1€ATEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpakaaHCcKOro BOCIMTAHUS:

chOPMUPOBAHHOCTh TPAXKAAHCKOW TO3MIMM OOydYaromerocs Kak akKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHIICKOTO OOIIECTBa;

OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX MpaB M OO0S3aHHOCTEW, yBa)K€HHE 3aKOHA U
IIPaBOIIOPALIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTH TMPHU CO3JaHUU Yy4EOHBIX
IMPOCKTOB, PCIICHHUU y‘-Ie6HI)IX 1 IIO3HAaBaTCIbHBIX 3a4a4, BbIIIOJITHCHUHN OMOJIOTHYECKUX
IKCIIEPHUMEHTOB;

CIIOCOOHOCTh  OTPEACNIATh COOCTBEHHYIO TO3HUIIMIO IO OTHOIICHHWIO K SBICHUSAM
COBPEMEHHOM KU3HU U OOBSICHITH €€;

YMCHUEC YUUTEIBATDH B CBOUX HeﬁCTBHﬂX HCO6XO}II/IMOCTI) KOHCTPYKTUBHOI'O
B3aMMOJICHCTBUS JIIOAEH C pasHbIMH yOEXKJACHUSAMH, KyJIbTYpHBIMU IIEHHOCTSIMU U
COIIMAJIbBHBIM ITOJIOXKECHUEM,

TOTOBHOCTh K COTPYIHHUYECTBY B IMPOLIECCE COBMECTHOTO BBIMOJHEHUS YYEOHBIX,
MO3HABATENBHBIX W WCCIENOBATEIbCKUX 33Jad, YBAXXUTEIHHOTO OTHONICHHWS K MHEHHUIO
OTIITOHEHTOB MPH 00CYKICHUN CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO CONCPIKAHNUS,
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TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH;

2) MAaTPHOTHYECKOTO BOCTIUTAHUS:

cOPMUPOBAHHOCTh ~ POCCHMCKOW  TPa)XJTaHCKOW UACHTUYHOCTH, MMATPUOTHU3MA,
YBOKEHUS K CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepen PoaumHOM, TOpaoCTH 3a CBOM
Kpai, cBOX0 Poauny, CBOM S3BIK U KYJBTYPY, IIPOLJIOE M HACTOSIIEE MHOIOHALIMOHAJIBLHOTO
Hapopa Poccuu;

LIECHHOCTHOE OTHOIIEHUWE K MPUPOJHOMY HACIEIUI0O U MAMSITHUKAM TMPUPOJIBI,
JNOCTHKEeHHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCHMCKHX YYEHBIX B CTAHOBJICHHE M Pa3BUTHE
OMOJIOTUH, TOHUMaHKs 3HAaYeHUs OMOJIOTUU B MTO3HAHUH 3aKOHOB MPUPOJBI, B )KU3HU YEJIOBEKa
U COBPEMEHHOT'0 O0IIECTBa;

uneitHas  yOexaAE€HHOCTb, TOTOBHOCTh K CHOyXeHuto u 3amute OredecTsa,
OTBETCTBEHHOCTb 3a €ro CYAb0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHHUS,

CIIOCOOHOCTh ~ OIIGHWBATh CHTYAallMI0O © [PUHUMATh OCO3HAHHBIC  PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJ1a B IOCTPOEHUE YCTOMUMBOTO OYyAYIIETO;

OTBETCTBEHHOE OTHOUIEHHWE K CBOUM POJUTENSM, CO3JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHS IIEHHOCTEH CeMEHHOMN KU3HU B COOTBETCTBHH C TPAIUIUSIMUA HAPOIOB
Poccuu;

4) 3¢TeTHYEeCKOr0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYasi 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUI;

[MOHMMAaHHE SMOLMOHAIIBHOTO BO3ACMCTBUS AKUBOM IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BUJAX HUCKYCCTBA, CTPEMJICHUE IPOSBISATH
KauyecTBa TBOPUYECKOM JIMYHOCTH;

5) pusnueckoro BocnUTaHHSA, (OPMHUPOBAHMA  KYJbTYPbl  310pPOBb M
IMOIHOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMaHHWE W pealu3anus 370pOBOTO U 0Oe3omacHOro olpasa >KWU3HH (370pOBOE
MUTaHUEe, COOI0/IEHUE TUTHEHUYECKUX TIPABUI U HOPM, COaTaHCHUPOBAHHBINA PEXKUM 3aHITHH U
OTHbIXa, peryispHas ¢u3nyeckas aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO U
KOMITETEHTHOT'O OTHOIICHHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHMMAHUE IIEHHOCTH TPAaBWJI HHIWBHUAYAIHHOTO M KOJJIEKTUBHOTO O€301acHOro
MOBEJICHUS B CUTYalUsIX, YTPOKAOIINX 3J0POBbIO U )KU3HU JIOCH;

OCO3HAHUE TOCJIEICTBUI U HENPUATUS BPEAHBIX MPHUBBIUEK (YIMOTPEeOIECHUS aJIKOTOJIS,
HapKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIIMTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

FOTOBHOCTh K AaKTUBHOM  JEATEIbHOCTH TEXHOJOTMYECKOW W  COUMAIBbHOU
HaMpaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMHPOBATh, TUIAHUPOBATh U CAMOCTOSITEILHO BBIMOJHATH
TaKyIo JESITEIIbHOCTD;

WHTEpPEC K pa3indHbIM chepaM MpodeCcCHOHATBHON AeATeIbHOCTH, YMEHHE COBEPIATh
OCO3HAHHBIN BRIOOP OymyIiei mpodeccun u peaaTn30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH Beel
KU3HH;

7) 3K0JI0rHYecKOro BOCIIMTAHUSA:

AKOJIOTUYECKH II€JI€CO00pa3HOE OTHOIICHHE K TPHPOJAEC KaK HCTOYHUKY JKM3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS;

TIOBBIIICHUE YPOBHS AKOJOTHYECKON KYJIbTYPHI: TPHOOPETEHUE OMBITA TUTAHUPOBAHHMS
MOCTYTIKOB M OLICHKU UX BO3MOXKHBIX MOCJIEICTBUN JIJIs1 OKPYXKAIOLIEN Cpebl;

OCO3HaHHUE TN100aIbHOr0 XapaKkTepa dKOJOTHYECKUX MPOoOieM U MyTeil UX pelIeHHUs;
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CMOCOOHOCTh HMCHOJB30BaTh IMPHOOpPETaeMble NPU H3YYEHUH OHOJOTMH 3HAHUSA U
YMEHHUS IpH pEIIEHUH NpoOJeM, CBA3AHHBIX C PALUOHAIBHBIM IPUPOAONOIb30BAHUEM
(cobmroneHue mpaBWIl TIOBEACHUS B NMPUPOJE, HANPABICHHBIX Ha COXPAaHEHHE PABHOBECHUS B
AKOCHUCTEMaX, OXpaHy BHJIOB, SKOCHCTEM, OMOChEpHl);

AKTUBHOE HEIPUATUE ACUCTBUM, NPUHOCALIUX Bpel OKPYKAIOLICH NPUPOIHOM Cpene,
yYMEHHUE IIPOrHO3UPOBaTh HEOIArONPHUATHBIE 3KOJIOIMUYECKUE TOCIEACTBUS IPEANPUHUMAEMBIX
JEUCTBUN U NIPEAOTBPALLATh UX;

HQJINYME PA3BUTOrO HKOJOIMUECKOrO MBIIIJICHHS, SKOJIOIMYECKOM KYJIbTYphl, OIBITA
JESATEIbHOCTH  JKOJOIMYECKOM HANpaBJIE€HHOCTH, YMEHHS pPYKOBOACTBOBATbCSA HMHU B
[I03HABATEIbHOM, KOMMYHUKAaTUBHONM W COLIMAIBbHON NpPAaKTUKE, TOTOBHOCTHM K YYacTHIO B
IIPaKTUYECKON JAESITEIbHOCTH IKOJIOTMUECKOI HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOTO MIO3HAHMS:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS,, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHs HAyKM U OOLIECTBEHHOW NPAaKTUKM, OCHOBAaHHOI'O Ha JHAJOre KYyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B TIOJIUKYIBTYPHOM MHUPE;

COBEPLICHCTBOBAHME  SA3BIKOBOM M  YMTATENIbCKOM  KyJIbTYpbl Kak CpeacTBa
B3alMOJICHCTBUS MEXKIY JTIOAbMU U ITO3HAHUS MHUPA;

IOHMMaHKe creunu(puKkd OUOJOrMM KaK HAyKH, OCO3HaHMs €€ poiu B (popMupoBaHUU
palMOHAJIBbHOIO  HAYYHOI'O  MBIIUIEHUS, CO3JaHMM  IIEJIOCTHOIO  IpEACTaBiICHUs 00
OKpY’KaroIlleM MHUpe KaK O eJMHCTBE IPUPO/bI, YesloBeKa U 00IIEeCTBa, B TO3HAHUU MIPUPOHBIX
3aKOHOMEPHOCTEH U peleHuu NpobdieM COXpaHEeHUsI IPUPOIHOTO PaBHOBECHS;

yOeKIEHHOCTh B  3HAYMMOCTH OMOJIOTMM JUISI  COBPEMEHHOM  LMBHIM3ALMU:
oOecriedeHrss HOBOTO  yPOBHS  pa3BUTHS ~ MEOUIMHBI, CO3JAaHHE  IEPCIEKTHBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX pellaTh PECYPCHbIE MPOOJIEMbl PA3BUTHS YeJIOBEUECTBA, IMOMCKA
MyTell BBIXOJa M3 TJ00ATBHBIX HYKOJIOTMYECKHUX Npo0ieM U oOecredyeHus Iepexona K
YCTOMYMBOMY Ppa3BUTHIO, PpALMOHAIBHOMY MCIIOJNBb30BAaHUIO HPUPOAHBIX PECYPCOB U
(OpMUPOBAHMIO HOBBIX CTaH/IAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B MOJYYEHHU OHMOJOIMYECKMX 3HAaHUM B IENAX MOBBIILICHHS
oOmiel  KyJabTypbl, €CTECTBEHHO-HAy4YHOHM  TIpaMOTHOCTH, KakK COCTaBHOM  4acTu
(GYHKIMOHATIBHON IPaMOTHOCTH O0yJaromuxcs, GopMUpyeMol Py U3y4YEeHUH OMOJIOTUY;

MMOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHHUS, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIIOJIb30BaTh IMOJydyaeMble 3HAaHUS U1 aHaiuu3a M OOBSICHEHUS SBICHUN
OKpPY’KAIOILIEro MUpa M MPOUCXOJAIIMX B HEM H3MEHEHUI, yMEHHE JenaTb 0OOCHOBAHHbBIE
3aKJIIOYEHHs] Ha OCHOBE HAyYHBIX (AKTOB M MMEIOLIUXCS JAaHHBIX C IENbI0 MOJy4YEeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIIbHO HCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS Ul PELIeHUs
po0JIeM B peasIbHBIX KU3HEHHBIX CUTYalHsIX;

OCO3HAaHHE LIEHHOCTH HAYYHOH JEATEIBHOCTH, TOTOBHOCTb OCYILECTBIIATh IPOEKTHYIO
1 UCCIIEZIOBATEIbCKYIO IEATEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HENPEphIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
aKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHUW MO OWOJOTMH B COOTBETCTBHHM C >KU3HEHHBIMHU
NOTPeOHOCTSAMHU.

METANPEIMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3ysbTaThl OCBOEHUS yueOHOro npeameTa «buonorusy» BKIIOYAIOT:
3HaYMMble JUIE  (OPMHUPOBAHUS MHPOBO33PEHHUS OOYYAIOUMXCA MEXKIUCHUIIIMHAPHbIE
(MexmpenMeTHbIe) OOlLIeHAYYHbIE MOHSTHS, OTpa)karollhe LEJOCTHOCTh HAYYHOH KapTHHbI
MHUpa U CHEIU(PUKY METOJOB MO3HAHMS, UCIOIb3YyEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
SHEprus, sIBJICHUE, IPOLECC, CUCTEMa, HAYYHbIN (aKT, TPUHILMUII, TUIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOpHs, UCCIeNIOBaHUe, HaONIOJCHHE, W3MEpPEHHEe, OSKCIEPUMEHT U JIPYIHX),
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YHHUBEpCAIbHBIC Y4eOHBIC NEHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHEIC),
obOecrieunBarone  GopMHpoBaHHE  (DPYHKIIMOHAIBHOW TPAaMOTHOCTH H  COIMAIBLHOMN
KOMITETEHITMM  OOyJaloluXcsl, CIIOCOOHOCTh OOYYalOMIMXCS HCIOJNBb30BaTh OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MUPOBO33PEHUYECKIE 3HAHUSA U YHUBEpCAJIbHbIE y4eOHbIE NEHCTBUS B
II03HABATEJILHON U COLMAIBHOW ITPAKTHKE.

MertanpeameTHble pe3yabTaThl OCBOCHHS MPOTpaMMbl CPEAHET0 00IIero o0pa3oBaHUs
JIOJKHBI OTPAXKATh:

OBiajeHne YHMBEPCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JJOrHYeCKHUe TeHCTBUS:

CaMOCTOSITENILHO (OPMYJIHPOBATh U aKTyaJIU3UPOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOCHUU 3HAHUM MPHUEMBI JIOTUYECKOTO MBINUICHHS (aHalIu3a,
CUHTE3a, CpaBHCHWS, KIacCH(PHUKAIUU, OO0OOIIEHUs), PACKPHIBATH CMBICI OHOJIOTHYESCKHX
MOHATHM (BBLACNATh HX XapaKTepHble NPHU3HAKH, YCTAHABIMBATh CBSA3M C JPYTUMHU
MOHATHUSIMU);

OTIpEACTATh LENU JEATEIbHOCTH, 3ajaBasi MmapaMeTpbl U KPUTEPHUH UX JOCTHXKECHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C TOCTABICHHBIMH IICJISIMHU;

UCIOJIb30BaTh OMOJIOTHYECKUE TMOHATUSA ISl 0OBsiICHEHHs ()aKTOB W SIBICHUUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKHE pacCykaAeHUs (MHAYKTUBHBIC, IEINYKTUBHBIC, IO aHAJIOTHH),
BBISIBJISTH 3aKOHOMEPHOCTH U TIPOTHBOPEYHUS B PACCMATPUBACMEBIX SBICHHUSIX, (OPMYIUPOBATH
BBIBOJIbI M 3aKJIFOYCHUS,

MIPUMEHATHh CXEMHO-MOJIETIbHBIE CPEJICTBA JIJISl IPEICTABIICHUSI CYIIIECTBEHHBIX CBS3EH 1
OTHOIICHUN B U3y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a TaKKe MPOTHUBOPEUM pa3HOTo poja,
BBISIBJICHHBIX B PA3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pazpabareiBaTh IJIaH pEIICHHs NOpoOiieMbl ¢ Yy4ETOM aHaluM3a HMEIoIUXCcs
MaTepuaIbHBIX U HEMAaTEPUATHHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B AESATENbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM,
OIICHUBATh PUCKHU MOCJIEICTBHUI I€ITEIbHOCTH;

KOOPJIUHUPOBATh W BBIMONHATH PabOTy B YCIOBHUSX pEATbHOTO, BHUPTYaJbHOTO H
KOMOWHHMPOBAHHOTO B3aUMO/ICHUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEUICHUH KU3ZHEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE el CTBHS:

BNIQJIETh HAaBBIKAMU  Y4eOHO-MCCIEIOBATENbCKOM M  TMPOEKTHOW JIeATEIBHOCTH,
HaBbIKAMHU pa3pelieHus IpobiieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY
MOMCKY METO/JOB pEUIEHUs TMPAaKTHUECKUX 3a/Jay, NPUMEHEHUIO pa3IMYHbIX METOJ0B
TTO3HAHMS;

WCIIOb30BaTh PAa3jIMYHbIE BUIbI JEATEIBHOCTH IO MOJYYEHHUIO HOBOIO 3HAHMS, €ro
WHTEpIpeTaIi, Tpeo0pa3oBaHni0 U MPUMEHEHHIO B YUYEOHBIX CHTYAIUsAX, B TOM YHCIIE MPHU
CO3/IaHUU YYEOHBIX U COIHAIBHBIX TIPOEKTOB;

dbopMUpOBaTh HAyYHBIA THI MBIIUICHHS, BIAJACTh HAYYHOM TEPMHUHOJIOTHEM,
KIIFOUEBBIMH MMOHSATUSIMHU H METO/IaMU;

CTaBUTHb U (POPMYJIIMPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIbHON JEATEIHHOCTH U
KU3HEHHBIX CUTYaIIHsIX;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIE CBS3M M aKTyaIM3WPOBATh 3ajJady, BBIJIBUTATH
TUIIOTE3y €€ pEeIICHUs, HaXOAUTh apryMEHThl AJid JI0Ka3aTelNbCTBA CBOUX YTBEPKICHUU,
3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

AQHAIM3UPOBATh TMOJYYEHHBIE B XOJ€ PELICHUS 3aJaud pPe3yJbTaThl, KPUTUUYECKU
OIICHUBATh WX JIOCTOBEPHOCTh, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLEHKY HOBBIM CHTYAIIUsM, OIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIIATH LIEJCHANPABICHHbBIN MOUCK MEPEHOca CPEJCTB U CIOCOOOB AEHCTBUS B
npodecCHOHATEHYIO CPEey;
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YMETh TIEPEHOCUTh 3HAHHS B TIO3HABATENBHYIO M MPAKTHYECKYl0 00JacTu
KU3ZHENEATEIBHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUTaTb HOBBIE WMJEH, IPENIararb OPUTMHAIBHBIC MOAXOABl M PELICHUS, CTaBUTh
npoOJIeMBI U 3a[1a4H, IOIYCKAIOIINE allbTepHATUBHBIE PELICHHUS.

3) pabora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3JIIMYHBIX UCTOYHUKAX WH(POPMALUHU (TEKCTe y4eOHOro mocoous,
HAy4YHO-TIOMYJISIPHOM  JUTeparype,  OWOJIOTMYECKUMX  CIOBapsAX U CHPAaBOYHHKAX,
KOMIIBIOTEPHBIX 0a3ax MaHHbIX, B HMHTepHeTe), aHaIM3UpoBaTh HH(POPMALHUIO PAZTHUHBIX
BUJOB W (QOpM TMpEICTaBICHUS, KPUTHUYECKH OLEHUBaTh €€ JOCTOBEPHOCTh U
HEMPOTHUBOPEUUBOCTb;

(GbopMyIHMpoBaTh 3alpPOChl U MPUMEHATH PA3UYHbIE METOJbI MPH IMOHCKE U 0TOOpe
Onoorndeckoi nHGOopMaIuu, HEOOXOIUMOH JIJIS BBIITOJIHEHUS yU4eOHBIX 3a/1a4;

MpHOOpPETaTh OMBIT UCHOIB30BAHUS HH(DOPMAILIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEPIIECHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMpaTh ONTUMAIbHYIO (OPMYy MpPEICTaBICHHUS OHOJIOTHYECKON
nHpopManuu (cxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYTOe);

UCIIOJIb30BaTh HAYYHBIA SA3BIK B KayecTBE CPEACTBAa MpU paboTe ¢ OMOJOTHYECKOU
nHbOpMaNKel: TPUMEHITh XUMHUECKUE, (PU3UUECKUEe M MaTeMaTHYeCKHe 3HAKH M CHMBOJIBI,
dbopMynbl, abOpeBUATypy, HOMEHKIATypy, HCHOJb30BaTh M MPeoOpa3oOBbIBaTh 3HAKOBO-
CHMBOJIMYECKHE CPECTBA HATJISITHOCTH;

BIIa/IeTh HABBIKAMH pACHO3HABaHUS M 3alluThl WHGOpManuu, HHYOPMALMOHHOU
0€30MaCHOCTH JTMYHOCTH.

OBi1ajieHNe YHUBEPCATLHBIMH KOMMYHHKATHBHBIMH J€iiCTBHSIMH:

1) oOmenmne:

OCYILECTBIISATh KOMMYHHKAIIMH BO BceX c(epax >KWU3HH, AKTUBHO Y4YacTBOBaTh B
JIMAIIOTe WJIM JIUCKYCCHH IO CYINECTBY OOCYKmIaeMoi TeMbl (YMEHHE 3ajaBaTh BOIPOCHI,
BBICKA3bIBATh CYXCHUS OTHOCHTEIIBHO BBINOJHCHUS Mpe/iaracMoi 3aJadd, YYUTHIBAThH
MHTEPECHI U COTJIACOBAHHOCTH MO3ULIUN APYTUX YYACTHUKOB JUAJIOTA WIH JUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIC CPEJCTBA OOLICHHS, MOHMMATh 3HAYCHHUE COIMAIBHBIX
3HAKOB, NPCANOCBIIOK BOSHUKHOBCHHA KOH(l)J'II/IKTHI)IX CHTyaIIHfI, YMETb CMATYATh KOH(l)J'H/IKTI)I
U BECTH M1EPETOBOPHI;

BJIAZACTH pa3JIMUHBIMU crocoboamu 06HIeHI/I$I n B3aHMO}IeI>iCTBPI§I, IMOHUMAaThb HAMCPCHU A
APYTUX JIOJCH, MPOSBISTH YBAKUTEIBHOE OTHOIICHUE K COOCCEHUKY U B KOPPEKTHOU (hopme
(bOpMyITHpPOBATH CBOM BO3PAKCHUS;

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOK TOYKY 3PEHHUS C HMCIOJIb30BAaHHEM SI3bIKOBBIX
CPEZICTB.

2) COBMeCTHAsI 1esiITeJIbHOCTh:

MMOHUMAaTh U MCIIOJIb30BAaTh MPEUMYILECTBa KOMAaHIHON W MHAUBUAYAJIbHON pabOTHI
IpU peleHUH OHOJIOrHuYeckord mpobaeMbl, OOOCHOBBIBATH HEOOXOAMMOCTh HPUMEHEHHS
IPYNNOBBIX (POPM B3aUMOJIEHCTBUS IIPU PEIIEHNH Y4eOHOH 3a1auu;

BBIOMPATh TEMAaTUKy U METObl COBMECTHBIX JACUCTBUI ¢ yu€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN KaKJI0TO 4JIEHA KOJUIEKTUBA,

IIPUHUMATh LEIH COBMECTHOHM JEATENbHOCTH, OPraHU30BBIBATH W KOOPAWHUPOBATH
JIEUCTBUA MO €€ JNOCTHKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH, pACOpPENENsiTh PO C Yy4ETOM
MHEHHMH y4aCTHUKOB, 00CYKAaTh Pe3yIbTaThl COBMECTHOH paboThI;

OLICHMBAaTh KayecTBO CBOETO BKJAJa W KaXJOr0 Yy4YaCTHHKAa KOMAaHIbl B OOIIMH
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;
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npeajaratb HOBbIC MPOCKTHI, OUCHUBATL UJICHU C MO3UIIMU HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHICCTBIIATL IMMO3UTHUBHOC CTPATCITHUCCKOC IMOBCACHHUC B PA3JIMYHBIX CHUTYyallUAgX,
MIPOSBIISATH TBOPUYECTBO U BOOOpaXKEeHHE, ObITh MHUIIUATUBHBIM.

OgyajeHne YHMBEPCAJIBHBIMHU PeryJisiTHBHBIMY 1efiCTBUAMM:

1) camoopraHu3anus:

WCMOJIb30BaTh OHOJOTMYECKHE 3HAHUS Ui BBIIBICHUS NPOOJEeM M MX pEIICHUs B
AKU3HEHHBIX M YU4EOHBIX CUTYyalLlUsX;

BBIOMPATh HAa OCHOBE OHMOJIOIMYECKHX 3HAHWU IEJIEBbIE M CMBICIOBBIC YCTAaHOBKH B
CBOMX JCHCTBHAX M IOCTYIIKAaXx II0O OTHOLICHUIO K JKMBOM NPUPOJE, CBOEMY 3I0POBBIO U
310POBBIO OKPYKAIOIINX;

CaMOCTOSITEJILHO OCYIIECTBIISITh 103HABATEIbHYIO JESTEIbHOCTb, BBISBISATH IPOOJIEMBI,
CTaBUTh U (OPMYJIHMPOBAaTH COOCTBEHHBIE 3a/Ja4d B 0Opa30BATENbHON NEATENBHOCTH W
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH pELIEHUs MpoOjeMbl € Y4YETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANIOYTEHUH;

JIaBaTh OLEHKY HOBBIM CUTYaLlHsIM;

paclMpATh paMKU Y4eOHOI0 IPEMETa Ha OCHOBE JIMUHBIX NPEATNIOYTEHUI;

JieNlaTh  OCO3HAaHHBIM BBIOOP, apryMeHTHpOBaTh €ro, OpaTh OTBETCTBEHHOCTh 3a
pelIeHue;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOcOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO HIMPOKOM 3PYAMIMU B Pa3HBIX
00JIacTSIX 3HAHUH, TOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLCHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JICATEIBHOCTD, OLCHUBATh
COOTBETCTBHUE PE3yJIbTATOB LEIISIM;

BJIAJICTh HAaBBIKAMU IIO3HABATENbHOW pe(IeKCHH KaK OCO3HAHHS COBEpPIIAEMBIX
I[eI\/'ICTBI/II\/'I ¥ MBICJIMTCJIIBHBIX IMMPOLECCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ, HUCIIOJIB30BaTh HpI/IéMBI
pedaexcuu U OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PEIICHNUS;

YMETb OLICHUBATDh PUCKH Y CBOCBPEMCHHO MPUHUMATD PCHICHUA 110 UX CHUIKCHUIO,

NPUHUMATh MOTUBBI M PTYMEHTHI IPYTUX TIPU aHAITU3€ PE3yIIbTaToOB JIESTEIbHOCTH;

3) npuHsiTHE CeOsl M APYTHUX:

MPUHUMATD ce0sl, TIOHMUMasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTUX IIPHU aHAINU3€E PE3YNIbTaTOB AEATEIbHOCTH;
IIPU3HABATH CBOE MPAaBO U MPABO JPYTUX Ha OMIMOKHY;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMU APYroro 4eJoBeKa.

HNPEIMETHBIE PE3YJBbTATHBI

[IpenmerHbie pe3ynbTaThl ocBoeHus mporpamMMbl COO mo Ouonoruu Ha 06a30BOM
YPOBHE BKJIIOHYAIOT crienuduueckue Juist yyeOHoro npeamera «buonorusy HaydHble 3HAHUS,
YMEHUSA u CrocoObl JIEHCTBUN o OCBOCHHIO, HMHTEpIIpETauu
U TpeoOpa3oBaHUIO 3HAHWH, BUABI JEATEIBHOCTH IO TMOJYYEHHIO HOBOIO 3HAaHUS H
MPUMEHEHUIO 3HAHUN B PA3JIMYHBIX YUYEOHBIX CHUTYalHsX, a TaKKe B peajbHBIX >KU3HEHHBIX
CUTYyallUsX, CBSI3aHHBIX ¢ Ouosorueil. B mporpamme mpeamMeTHble pe3yabTaThl MPeICTaBIeHbI
0 rojiaM o0y4YeHusl.
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[IpenmerHbie  pe3ynbTaThl OCBOCHHMS ydyeOHoro mpeamera «buonorus» ¢ 10
KJlacce JOJKHBI OTPaXaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MECT€ M POJHM OMOJIOTMU B CHCTEME HAYyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ((OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHUpa U
HAyYHOTO MHPOBO33PEHHs, O BKJIAJ€ POCCUHCKUX U 3apyOCKHBIX YYEHBIX-OMOJIOTOB B
pa3BuTHE OHOJOrMH, (YHKLIHMOHAJIBHOM TI'PAMOTHOCTH YeJIOBEKa JJIsl PEIIEHUS >KU3HEHHBIX
3ajad;

YMEHHE pPAacCKpbIBaTh COJAEp)KaHHE OHOJIOTMYECKUX TEPMHUHOB U TOHITUN: KU3Hb,
KJIETKa, OpraHu3M, MeTabonn3M (OOMEH BEIIECTB M MPEBpPAIICHHWE HHEPIUH), TOMEOCTa3
(camoperynsuusi), ypOBHEBas OpraHu3alMs JKHUBBIX CHCTEM, CaMOBOCIIPOM3BEICHUE
(penpoayKuus), HacJI€CTBEHHOCTh, U3MEHYMBOCTD, POCT U Pa3BUTHE;

yYMEHUE H3jararb OMOJOrMYecKHe TEOpUH (KJIETOYHas, XpOMOCOMHas, MyTallMOHHas,
LEHTpaJIbHAsl J0rMa MOJIEKYJIsipHOH Owuonoruu), 3akonsl (I'. Mennmens, T.Moprana, H.
W. BaBunoBa) 1 y4eHus (0 LEHTpax MHOrooOpa3us U NPOUCXOXKAECHUS KyJIbTYpHBIX PACTCHUN
H. U. BaBuiioBa), onpeenstb rpaHULIbl UX IPUMEHUMOCTHU K KUBBIM CHUCTEMAM;

YMEHHUE BJIaJeTh METOJJaMH HAYYHOr'O IMO3HAHMs B OMOJIOTHH: HAOJII0IEHUE U ONUCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB W SIBIICHUH, OpraHW3amus H TPOBEICHHE OHOJOTHYECKOTO
HKCHEPUMEHTA, BBIABM)KEHHE TMIIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXAY HCCIEeTyeMbIMU
BEJIMYMHAMHU, OOBSACHEHUE IOJIYYEHHBIX pPE3YJbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX IOHSTHUH,
TEOPHil U 3aKOHOB, YMEHHE JIeJIaTh BHIBOIbl HA OCHOBAHUH ITOJyYEHHBIX PE3YJIbTAaTOB;

YMEHHE BbIICIATH CYIIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB
W TIPEBpAILEHHs SHEPTUH B KJIETKe, (POTOCHHTE3a, IUTACTUIECKOTO M SHEPreTHYECKOro oOMeHa,
XeMOCHHTE3a, MUTO3a, MeH03a, OIJIOJOTBOPEHHS, Pa3MHOXKEHUS, UHAUBUIYAILHOTO PAa3BUTHUS
opraHu3ma (OHTOTEHE3);

YMEHHUE NMPUMEHATh NOJIY4YE€HHbIE 3HAHUS JUIsl OOBSICHEHUsT OMOJIOTHYECKUX MPOLIECCOB
U SIBICHUW, JUIS TPHUHIATHS NPAKTUUYECKUX PEUIEHUH B IOBCEJHEBHOM >KM3HU C IIEJIBIO
obecrieyeHns: 0€30MaCHOCTU CBOETO 3JJ0POBbS M 37J0POBbsl OKPYXKAIOIIUX JIIOJICH, COOMI0eHUS
HOPM I'PaMOTHOIO MOBEACHUS B OKPY)Karollel NPUPOAHON cpejie, HOHUMaHue He00X0IMMOCTH
UCIOJIb30BAHUS TOCTHKEHUN COBPEMEHHON OMOJIOTUM U OMOTEXHOJOTHH Ui PallMOHAIBHOTO
MPUPOIONOIB30BaAHUS;

YMEHHUE pellaTh 3JIEMEHTAapHbIe T€HETHYEeCKHE 3aJaud Ha MOHO- U JUTHOpHAHOE
CKpEIlMBaHME, CILEMJIEHHOE  HaclleJJOBaHHE, COCTaBISATb CXEMbl  MOHOTMOPHIHOTO
CKPEILMBAHUS JUIs NIPEACKa3aHUs HACIEA0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIIOJIHATh JA0OPATOPHbIE U MPAKTUYECKUE paboThl, cOOJII0IaTh MpaBuia Mpu
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000pPYIOBAHUEM;

yYMEHHE KPUTHYECKH OLIEHWBATh M MHTEPIPETUPOBATH MHPOPMAIMIO OHMOJIOTHYECKOTO
COJIep KaHuUs, BKJIIOYAIOUIYIO TCEBJIOHAYYHbIE 3HAHUS M3 Pa3IMUHBIX MCTOYHUKOB (CpelCTBa
MaccoBOW MH(OpPMaLIMU, HAYYHO-TIOMYJIIPHBIE MAaTEPHUAJIbl), STUYECKUE aCIIEKThl COBPEMEHHBIX
UCCIIeIOBaHHI B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

yMEHHE CO37aBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOMICHHS, 0000mas
OMOJIOTMYECKYI0 HMH(OpPMAIMI0 M3 HECKOJBKMX HCTOYHHUKOB, TI'PAaMOTHO HCIOJIb30BaTh
MOHSATUMHBIN anmapaT OUOJIOTHH.

[IpenmeTHble  pe3ynbTaThl OCBOeHMS ydyeOHoro mnpenmera «buonorus» ¢ 11
KJlacce NOJKHBI OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MECT€ U POJM OMOJIOTMH B CHCTEME HAYyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MUpa U
HAyYHOTO MHPOBO33PEHHs, O BKJIAJ€ POCCUHCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3zButrue OHOJOTUH, (YHKIMOHAIBHOW IPaMOTHOCTH YeNOBEKa Ul PEIICHUs >KU3HEHHBIX
3ajay;

YMEHHE pacKpbIBaTh COJEp>KaHUE OHOJIOTMYECKMX TEPMHUHOB M TIOHATHUN: BHI,
NOMyNSAUs, TeHO(QOHJ,  SBOJIOLMUSA,  JBWXKYyIIHME  cuiabl  ((PakTOpbl)  IBOJIOLUH,
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MPUCIIOCOOJICHHOCTh OPraHU3MOB, BU000pa30BaHUE, HKOJIOTHUECKUE (DAKTOPHI, SKOCHCTEMA,
MPOJAYLEHThl, KOHCYMEHTBI, PEIyLEHThl, IEeNu MHUTaHUs, OSKOJOTHYecKass MHupamuiaa,
OuoreoreHos, ouochepa;

yMEHHE Wu3jaraTth Ouojorudyeckue TeopuH (dBomronoHHas Tteopus Y. JlapBuHa,
CUHTETUYECKasl TEOpUs IBOJIIOLINN), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxoacrsa K.
M. bapa, yepennoBanus riaaBHbIX HampaBieHU U myteit sBoonuu A. H. CeBeprioBa, yueHHs 0O
6uocdepe B. . BepHasckoro), onpenensrs TpaHULbl UX TPUMEHUMOCTH K KHBBIM CHUCTEMAaM;

YMEHHE BJIaJIeTh METOJJaMU HAyYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOCHUE U ONTUCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SIBICHUH, OpraHu3anus M TPOBEACHHE OHOJOTHMYECKOTO
SKCIIEPUMEHTA, BBIIBI)KEHUE THUIIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXIY HCCIEeIyeMbIMU
BEIMYMHAMHU, OOBSICHEHHE MOJYYCHHBIX PE3yJIbTATOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBIACHATh CYIIECTBCHHbIC IMPHU3HAKH CTPOCHHS OHOJIOTMYECKHUX OOBEKTOB:
BUJIOB, TOMYJISALUN, MPOTYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOr€OIEHO30B U IKOCHCTEM,
0COOEHHOCTH  TPOILIECCOB:  HACIEICTBEHHOM HM3MEHUMBOCTH, ECTECTBEHHOTO OTOOpa,
BUJI000pa30BaHUs, IPUCIIOCOOJIEHHOCTH OPTraHU3MOB, JIEHCTBUS IKOJIOTUYECKUX (PAKTOPOB Ha
OpraHM3Mbl, II€PEHOCAa BEILIECTB W IIOTOKAa OJHEPIMM B HSKOCHUCTEMAX, AHTPONOTE€HHBIX
W3MEHEHUH B JKOCHUCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U OMOTCOXUMHUYECKHX
IUKIIOB B Onocdepe;

yYMEHHE MPUMEHSTh MOJTYYCHHbIC 3HAHUS AJ1 O0BSCHEHUS OMONOTHYECKUX MPOIECCOB
W SBICHWW, JUIS TPUHATHS TNPAKTHUYECKUX PEIICHUH B IOBCETHEBHOM JXH3HH C IEIBIO
obecrnieueHrs 6€30MacCHOCTH CBOETO 3[I0OPOBBS U 37IOPOBBSI OKPYKAIOUINX JIIOJIeH, COOMI0ICHUS
HOPM I'PaMOTHOIO MTOBEACHUS B OKPYKarollel MPUPOAHON cpejie, IOHUMaHue He00X0IMMOCTH
HCIIOJIb30BaHUS JOCTUKCHHM COBpEMEHHOM OHoI0THH TUISE palroHaIbHOTO
MIPUPOIONOIB30BAHUS;

YMEHHE pelIaTh dJeMEHTapHble OMOJIIOTUYECKUE 3a/la4M, COCTABIATH CXEMBI MepeHOoca
BEILIECTB U SHEPTHH B DKOCHCTeMax (11U MUTAHUS );

YMEHHE BBIMOIHATH Ja00paTOpHbIE U MpaKTU4Yeckue padoThl, COOII0IATh MpaBuiia Mpu
paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYOBaHHUEM;

yMEHHUE KPUTUYECKH OLIEHMBATh M MHTEPIPETUPOBATh MHPOPMALUIO OHOJIOrMYECKOTO
COJIepKaHusl, BKIIIOYAIOUIYIO TICEBIOHAYYHBIE 3HAHUS W3 Pa3IMYHBIX HCTOUYHUKOB (CpEICTBa
MaccoBoi HHQOpPMAINK, HAYYHO-TIOMYJSIpHBIE MaTepuaibl), paccMaTpUBaTh TIJI0OATbHBIE
9KOJIOTMUECKHE MpOOJEMBbl COBPEMEHHOCTH, (OopMHpOBaTH IO OTHOUIEHHIO K HUM
COOCTBEHHYIO MO3HUIIUIO;

yMEHHE CO37aBaTh COOCTBEHHBbIC NHUCHMEHHBIE M YCTHBIE COOOIICHHS, 0000Ias
OMOJIOTUYECKYI0 HMH(DOPMAIIMI0 M3 HECKOJIbKMX HCTOYHUKOB, TI'PAMOTHO HCIOJIb30BaTh
MOHATUMHBIN anmapaT OUOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m IporpaMmb1 Beero KOﬁHTpO.HbeIe H[%aKTH'ICCKHe 06PA30BATEILHBIC
padoThI padoThI pecypch

bubmuoreka [{OK
. brosorus kax Hayka 2 05 https://m.edsoo.ru/7f41c292

2 JKuBbie cucTeMbl U UX OpraHU3aUs 2 bubanoreka [JOK
https://m.edso00.ru/7f41c292

. bubmuoreka [{OK
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 23 1 https://m.eds00.ru/7f41c292

bubnunoreka LIOK
4 PKH3HENeATELHOCTS KIIeTIH 6 https://m.edso0o.ru/7f41c292

5 PasMHOXeHUE M MTHAMBUAYATIBbHOE Pa3BUTHE 7 1 bubmmnoreka HOK
OpraHU3MOB https://m.edso0.ru/7f41c292

6 HacnencTtBeHHOCTE M U3MEHYMBOCTh 21 15 bubnmorexa LIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292

7 Ceneknust opranu3mMoB. OCHOBBI 5 bubmuoreka [IOK
OMOTEXHOJIOTHUHI https://m.eds00.ru/7f41c292

bubmmoreka IIOK
8 Peseprioe ppews 2 https://m.edso00.ru/7f41c292

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 0 4
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11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/m OpOrpaMMbE Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 06pPa3oBaTEIbHbIE
padoTbI padoThbI pecypesr
bubnunorexa LIOK
1 IBOJIOUHOHHAS bHOOTHA 22 4 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 17 05 Bu6mmoteka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mel ¥ OKpyKarolas cpeia 9 1 bubmiorexa LIOK
https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo01ecTBa ¥ SKOJTOTUYECKUE CUCTEMBI 18 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
S Peseparoe spems 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 0 2.5
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koau4decTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgpoBbie
n Tema ypoka
n/n yp Bcero K06H TPOJIBHBIE H%aKTquCKHe H3yueHusi oOpa3zoBaTejbHbIE
padoThI padoThI pecypesI
bubmuorexa [JOK
1 buoiiorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Mertobl MO3HAHMS JKHBOU IMPUPOIBI.
IIpaxTuyeckas padora Ne 1
2 «ﬁCHOHLSOBaHI/II)e a3JIMYHBIX METONOB 1 0.5 bubumorexa [JOK
p ' https://m.eds00.ru/863e6122
P U3YICHUH OMOJIOTUICCKUX
00BLEKTOBY
bronornyeckue cucreMsl OTanyue
3 SKUBBIX CUCTEM OT HEOPTaHUYECKOH 1 bubmiorexa HOK
p https://m.edsoo.ru/863e6564
IPUPOJIBIL.
YpoBHU OpraHU3aIuu OUOCHCTEM:
MOJIEKYJISIPHBIN, KIIETOYHBIH,
4 TKAHEBBII, OPraHU3MEHHBIN, 1
MOMYJISIIIMOHHO-BUIOBOM,
3KOCHUCTEMHBIN
(OuoreonieHoTHYECKUIT), OHOChHEPHBIN.
XUMHYECKHH COCTaB KIIETKH.
5 XUMHYECKHE DIIEMEHTEL: 1 bubmioreka LJOK
) https://m.edsoo.ru/863e674e
MaKpOAJIEMEHTHI, MUKPOAJIEMEHTHI.
Bona u MuHepanbHbIE BEllecTBa.
6 OYHKIMY BOJBI 1 MUHEPATHHBIX 1
BelecTB B kieTke. [loanepxanue
OCMOTHYECKOr0 Oajtamnca.
7 Jlunmuel. buonornueckue GyHKIUN 1
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aunuaoB. CpaBHEHHE YTJICBOJIOB,
OEJIKOB M JIMIUIOB KaK UCTOYHUKOB
SHEPTHUH.

YrieBosbl. buonorundeckue GyHKIUHA

bubmuorexa [JOK

8 YTJIEBOJOB. https://m.eds00.ru/863e6870
9 buonornueckune GpyHKIMN OCIIKOB.
10 Benku. CocTaB u crpoeHne 6eIKoB Eggs?ﬁr?]?:ci%groug%%bn
11 DepMeHThI — OMOJIOTUIECKHEC bubnnoreka [JOK
KaTaJn3aTophl. https://m.edso00.ru/863e6b72
Jlaboparopnas pabota Ne 1.
12 «M3y4yeHne KaTaTuTH4eCKON
AKTUBHOCTH (pepMEHTOB (Ha MpUMepe
aMuUJIa3bl WM KaTajasbl)».
) bu6mmorexa [IOK
13 Hyxnennossie kucnorsr: [JHK u PHK. https://m.eds00.ru/863e6d5¢
14 AT®: ctpoenune u PyHKITUH.
Hexknerounsie opMbl KU3HU —
BUpYCHI. IcTOpUS OTKPBITHS BUPYCOB
15 (M. Y. UanoBckuit). OcobeHHOCTH
CTPOEHUS M KU3HEHHOTO IHKJIa
BHUPYCOB.
bakrepuodaru. bonesnu pactenuit,
16 JKUBOTHBIX U YEIIOBEKA, BHI3bIBAEMBIC
BUpycamu. Bupyc ummyHoaedumnmra
YeJioBeKa.
17 O06o0menre MaTepuaia 1mo TeMe:
"XHUMHUECKUI COCTaB KIETKU".
18 Kretka kak menoctHas xuBas
cucTema.
19 u bu6mmoreka [IOK
CTOpHUSI U METOJIbI U3YyUEHUS KIETKHU.

https://m.eds00.ru/863e6e88
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Knerounas teopus

20

[{uTonorust — Hayka o KJIETKe.
Knerounas teopus — npumep
B3aUMOJICHCTBUS UJeH U (PaKTOB B
Hay4YHOM MO3HAHUHU. MeTo b
W3Y4YEHUS KIICTKH.

21

22

CrpoeHue 3yKapuoTUYECKON KIIETKH.

JlabGopaTtopHnas padota Ne 2
«M3y4eHue cTpoeHHsI KIETOK
pacTeHui, KUBOTHBIX, TPUOOB 1
OaKTepHii Mol MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpEaparax u ux
OIHACAHHE»

bu6mmorexa [IOK

https://m.edso00.ru/863e6ff0

https://m.edsoo.ru/863e716¢

23

24

SAnpo — peryasTOpHBINA HEHTP KIETKU.
Crtpoenue sigpa: siiepHas 000J104Ka,
KapuoIia3Ma, XpOMaTHH, SIIPBIIIKO.
XPpOMOCOMBI.

OnHoMeMOpaHHbIE OPraHOU/IbI
kierku: DI1C, anmapar [Nonsmxwy,
JU30COMBI.

25

HOJ'IyaBTOHOMHBIe OpTraHOUAbI KIICTKU:
MHUTOXOHAPHWH, IIIACTUABI.
HeMeM6paHHHe OpTraHOUAbI KJICTKH.

26

OcoOeHHOCTH CTPOEHUS
MPOKAPUOTUYECKOMN KIIETKH.
Krnerounas crenka 6akrepuii.

27

28

O06001IeHrne MaTeprana 1o TeMe:
"CtpoeHnue KIeTku'.

OO0OMeH BeIIeCTB MM META00IN3M

bu6mmorexa [IOK

https://m.eds00.ru/863e766¢

29
30

DHepreTudyeckuii 0OMeH B KIIETKE.

dorocuaTe3. XEMOCHUHTES

bubmuorexa [JOK
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Buocunres 0enka. Peakuus

https://m.edsoo.ru/863e7c98
bubmuoreka [JOK

31 MaTpUYHOTO CUHTE3a https://m.edso00.ru/863e796e
bubmuoreka [JOK
32 Tpascasuus — Guocunres benka https://m.eds00.ru/863e796e
33 O06001IeHre MaTepuaia 1o TeMe:
"Ku3HeneaTeNbHOCTD KIIETKU'.
JKu3HeHHbIN MK KIeTKU. [lenenue
KJIeTKH. Muto3. JlabopaTopHas pabota
34 Ne 3 «Ha6nronenue MII;TO?.E B KJIIZ:TKaX 0.5 bubnmorexa LIOK
- ' https://m.edsoo.ru/863e7dc4
KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpEnapaTax»
bu6mmorexa [IOK
35 @opMBI PA3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0o.ru/863e831e
. bu6mmoreka [JOK
36 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJTOBBIX
37 kieTok. JJaboparopHas pabora Ne 4 05 bubnnoreka [JOK
«/3y4ueHne CTpOEeHHS MOJOBBIX KIETOK ' https://m.eds00.ru/863e81b6
Ha TOTOBBIX MUKpOTpEnaparax»
38 OmnonorBopenue. [lapreHorenes.
39 WunuBuayansHOe pa3BUTHE bubnuoreka [IOK
OpraHu3MoOB https://m.eds00.ru/863e8436
40 O06001IeHne MaTepuana 1o TeMe:
"Jlenenue KIeTKu".
a1 I'enetnka — Hayka o bubnnoreka [JOK
HACJIEACTBEHHOCTH U N3MEHYNUBOCTHU https://m.edso00.ru/863e86f2
3
p | e s Busmorea 101
p ) pHa https://m.eds00.ru/863e8878
CKpEIINBAHHE
43 AHanm3upyloiee CKpenuBaHue.
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Mcnonb30BaHre aHAIU3HPYOIIETO
CKPEIIUBAHUS JJISI ONIPEICITICHUS
TeHOTHIIa OCOOH.

44

JurubpuaHoe cKpemmuBaHue. 3aKoH
HE3aBHCHUMOT'0 HacJI€AOBaHHUS
MIPU3HAKOB

bu6mmoreka [IOK
https://m.edsoo.ru/863e89a4

45
46

Pemenne reaeTnyeckux 3aaad.

XpOMOCOMHasI TEOPUS
HACJIEICTBEHHOCTH.

47

48
49

CuenueHHoe HaclleJOBaHHUE
npu3HakoB. JJaboparopuas pabora No
5 «M3y4yeHue pe3ysbTaToB
MOHOTHOPUAHOTO U IUTHOPUAHOTO
CKpEeLMBaHUA y Jp030(UiIbl Ha
TFOTOBBIX MUKpOIIpenapaTax»

I'eneTrnka nona. Hacinenosanue
MIPU3HAKOB, CUEIJIEHHBIX C TTOJIOM

Pemrenue reneTudeckux 3aad.

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863e8c60

bu6mmoreka [IOK
https://m.edso00.ru/863e8c60

50

o1

52

HN3menunBocth. HeHacnencTBeHHas
N3MCHYHNBOCTD.

JlaGopaTtopnast pabota No 6.
«M3yuenne Moan(UKalnOHHOM
M3MEHYUBOCTH, IOCTPOEHUE
BapHallMOHHOTO psifia U BapUallMOHHOM
KPHBOW».

Hacnencrsennas n3MeHYHBOCTE.

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

bu6mmorexa [IOK
https://m.edsoo.ru/863e8efe

53

MyTanoHHast U3MEHYHBOCTb.
Knaccudukanus myranuii: TeHHbIE,
XPOMOCOMHBIE, TEHOMHBIE.
JlaGopaTtopHnast pabota Ne 7. «Ananus
MYTalui y Jpo30(uisl Ha TOTOBBIX

0.5
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MuKpornpenaparax». [ Ippunnsl
MyTanuii. MyrareHHble paKTOpBHI.

54 KoMOunaTuBHast N3MEHYHUBOCTD.
3aKOH TOMOJIOTHYECKUX PSIIOB B
55 HacJeACTBCHHOM n3mMeHunBocty H. H.
Basuiona.
56 O06o01enrne Marepuaa 1mo TeMe:
"U3MeHuYHnBOCTL".
57 I'eneruka dyenmoBeka Brommozexa [IOK
https://m.eds00.ru/863e8d78
[TpakTuueckast paborta No 2.
58 «CocTaBieHue U aHaJIu3 POAOCIOBHbIX
YeJIOBEKAY.
59 Hacnencrsennnle 3a001eBaHus
YyeJIoBeKa:
3HaueHne MEIUIIMHCKON I€HETUKHU B
60 MpEeA0TBPALIEHUH U JICUEHUH
reHEeTHYECKUX 3a00JIeBaHUI YeI0BeKa.
O0o0mIeHNE IO TeMe
61 «HacmencTBeHHOCTh ¥ H3BMEHYNBOCTD
OpPTaHU3MOBY
62 Cenekius Kak HayKa U TpoIecc bubmorexa LIOK
https://m.edso0.ru/863e9214
63 MeTO)ILIVI/I JIOCTHIKEHHMS CEIEKITUU
pacTeHUH.
64 MeToabl 1 OCTHKEHUS CEJIEKIIUU bu6mmorexa [IOK
JKUBOTHBIX https://m.edso0.ru/863e9214
65 buoTrexHomorus Kak oTpacib bubnmnoreka [JOK
NPOU3BOACTBA https://m.edso00.ru/863e9336
66 O6o00611eHne MaTepuaa mno

teme:"CeneKIius OpraHu3MoB.
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OcHOBBI OHOTEXHOIOTAN".

67 PesepBHOE Bpems 1
68 PesepBHOE BpeMms 1
OBUIEE KOJIMYECTBO YACOB I10 68 55

[NPOT'PAMME
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11 KIIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne ni/m Tema Ypoka KOHTpOJ]])H[,[e HpaKTI/]quKl/]e IlaTa 06pa30BaTeJ1Ll-Ible
Bcero U3y4YeHus
padoThbI padoThbI pecypcbl
1 DBOJIIOIUS U METOJIbI €€ U3YUYECHHS 1 Bubmoreka HOK
https://m.edsoo.ru/863ea20e
2 Hcropust pa3BUTHS IPEACTABICHHUH 00 1
HBOJIIOLIUU
3 OpomonuonHas teopus XK. —b. Jlamapka 1
4 IIepBrie pyccKue 3BOTIOIMOHUCTHI. 1
5 [Tpenmnocbuiku BOSHUKHOBEHUS yueHust Y. 1
HapBuHa.
6 Yapip3 J[apBUH 1 OCHOBHBIE ITOJIOKEHUS 1 bubnuorexa [IOK
€ro TCOpHUH. https://m.edso0.ru/863e9570
bubnuoreka [IOK
! Bu. Kpurepuu sua. . https://m.edsoo.ru/863e9cle
8 Jlaboparopnast pabota «Omnucanue Buaa 1 bubnnorexa [JOK
110 MOP(OJIOTHUECKOMY KPUTEPHUIO». https://m.edsoo.ru/863e9cle
[Tomynsimust Kak IeMeHTapHas eJuHUIA
9 BHJIa U HBOIOIMU. JlabopaTtopHas paboTa 1 05 bubnnorexa [JOK
«CpaBHEHUE BUJIOB T10 ' https://m.edsoo.ru/863e99c6
MOP(}OIOTHUECKOMY KPUTEPHIO)
10 Jasoparopman pacors <Brammennc ) BuGmorera LIOK
paTopras p N https://m.edso0.ru/863e99c6
M3MEHYUBOCTH Yy 0COO€H OJTHOTO BHIa».
11 W3menenust reHooHIa MOMYJIALUH. 1
12 JIBIoKyIIIMe CHITBI 3BONTIOLIMU: 60pbOa 3a 1
CyllecTBOBaHME U €€ (HOPMBI.
13 JIBIOKYIIIME CUITBI DBOJTIOLIMU: 1

€CTECTBEHHbIN 0TOOp U ero hopmbl
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14

H3onupyronime MexaHu3Mbl.

bu6nmorexa [IOK
15 Bunoo6pazoBanre. MUKpPOIBOIIOIHS. https://m.edso0.ru/863e9dad
Pe3ynpTarhl 3BOIOLMN: bubmmoreka [JOK
16 0.5 .
pUCIOCOOJICHHOCTh OPTaHU3MOB. https://m.edsoo.ru/863e9fde
JlaboparopHas pabota «Onucanue
17 MIPUCIIOCOOJICHHOCTH OpTaHu3Ma U €&
OTHOCHUTEIIEHOTO XapaKTepar»
18 HampapiieHust 1 myTH MaKpOIBOJIFOIHH bubmnorexa [IOK
P yr p B https://m.edsoo.ru/863e9cle
JlaboparopHas pabota «3ydenue
apoMop(}030B U UIHOATANITAIUHN Y
19 pacTeHU U )KUBOTHBIX)
20 Heob6parumocTh 3BOTIONHAH
21 Pe3ynbratrhl 3BOMIOIUN.
22 O06o00611eHNE 110 TEME «DBOJIIOIIUOHHAS
OHOIOTHUS»
Hcropust xu3HU Ha 3eMiie U METOIbI €€ bubnmnorexa [JOK
23 :
U3Yy4EHHUs https://m.eds00.ru/863e9ed0
B3rasapl, rtumoTessl ¥ TEOPUU O bubmuoreka [JOK
24 .
MPOUCXO0XKICHUU KU3HU. https://m.edso0.ru/863ea5a6
o5 CoBpeMeHHbIE MPECTABIECHUS O
MIPOUCXOXKICHUH KU3HU.
26 PazButue xxu3HU Ha 3emiie IO 3paMm. bubnuotexa [JOK
Karapxen. https://m.edsoo.ru/863ea6be
27 Pa3BuTune *)u3HM Ha 3eMiie 1o Fpam.
Apxelickasi 1 TpOTEPO30ICKasl.
28 Pa3BuTHe Xu3HM Ha 3eMJIe 10 dpam.
ITaneo3oiickas 3pa u €€ nepruoabl.
29 PazButue xxu3HU Ha 3eMIie IO 3paMm.
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Me3zo3olickas 3pa u €€ Mepuo/ibl.

PazButue xxu3HU Ha 3emIie 1O 3paMm.

30 . . "
Kaiino3zoiickas apa u e€ nepuo/sl.
OcCHOBHBIE 3TaIlbl 3BOJIIOIUU
PacTUTENILHOTO U )KUBOTHOTO MHUPA.
31 [IpakTuueckas padota «3ydeHue 0.5 BH6J?HOTeKa LOK
N https://m.edso0.ru/863ea8bc
HCKOIIaeMBIX OCTATKOB PAaCTEHUH U
YKUBOTHBIX B KOJUICKIIHSIX)»
32 CoBpeMeHHas cucTeMa OpraHu4ecKoro bubmmoreka [JOK
Mupa https://m.edsoo.ru/863ea48e
33 O06o6mienne o TeMe «Bo3HUKHOBEHHE U
pa3BUTHE )KU3HU HA 3eMIIey.
34 [TonoxeHue yenoBeka B CCTEME
OpPraHUYeCKOTO MHpA.
35 JlokazaTenbcTBa MPOUCXOKIACHUS Bbu6moteka [JOK
YEJI0BEKA OT )KUBOTHBIX. https://m.edsoo.ru/863eac2c
36 JIBuoxymiye cuibl (pakTopsl) bubmuoteka [IOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
37 OCHOBHBIE CTaJI1H IBOJIIOLUH YeJIOBEKa
38 UYenoBeueckue packl ¥ MPUPOIHBIC bubnnorexa [JOK
ajanTaluy 4eJIoBeKa https://m.edsoo.ru/863eaea2
39 O6o06menue no Teme «IIpoucxoxaeHue
YeII0BEeKa»
40 DKOJIOTHUs KaK HayKa
a1 Cpenpl OOUTaHUS U SKOJIOTHUECKHE bubnmoreka [JOK
(baxTopsl https://m.edsoo.ru/863eafec
Abuotnueckue (axropsl. JlaboparopHas
pabora «Mopdomornueckue
42 0COOCHHOCTH PACTEHHI U3 PA3HBIX MECT 05 bubnuotexa [JOK

obutanusy. JlabopatopHas pabora
«BnusHHE cBeTa HAa POCT U pa3BUTHE
YEepEHKOB KOJIEyCay

https://m.edsoo0.ru/863eb10e
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buotnyeckue (hakTOopHI. Bust
OMOTHYECKUX B3aWMO/ICVICTBHIA:

bubnunorexa LIOK

43 KOHKYPEHIIUS, XUITHHYECTBO, CHMOHMO3 H https://m.edso00.ru/863eb348
ero Gpopmsl.
buotnyeckue (hakTOopBHI. Buast
OMOTHYECKUX B3aWMO/ICVCTBHIA:
44 napasuTH3M, Koomepanus, MyTyalu3M,
KOMMEHCAIIU3M (KBapTHPAHCTBO,
HaxJICOHUYECTBO). AMEHCAIHM3M,
45 MecTtooOHUTaHKE B SKOJOTUUSCKHUE HUIIIH.
DKOJIOTHYECKHUE XapaKTePUCTHKU
16 nomymsiunu.  [Ipaktudeckas ~ pabora 05
«IToACYET MIOTHOCTH MOMYJISLIMI Pa3HbIX
BUJIOB PACTCHHII»
47. JvHamuKka nonyJsnuu
48 O606menne o Teme «OpraHu3Mbl U
OKpYKarollas cpenia»
bubnnorexa [JOK
49 CooOrmiecTBa OpraHu3MOB — OHOIIEHO3 https://m.e dSO(])_.[ru 1363eb46a
50 CtpykTypa cooOIiecTBa.
51 B3aumocBs3b Opranu3MoB B cOOOIIECTBaxX
52 DKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI) EH@?HOTeKa HOK
ttps://m.edsoo.ru/863eb46a
53 KpyroBopoT BemecTB u MOTOK YHEPTHH B
HKOCUCTEME.
54 CBolicTBa DKOCUCTEM: YCTOWYUBOCTb, bubmuoreka [JOK
CaMOpETyJISIIUs, Pa3BUTHE. https://m.edsoo.ru/863eb5fa
55 CBoliCcTBa DKOCUCTEM: CYKLIECCHSI.
56 DKONOTUYECKHE MUPAMUJIBI: POAYKIIUH,
YHUCJIIEHHOCTH, OMOMACCHI.
57 [Ipupoanslie 3x0cHCTEMBI

32



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

58 AHTpPOIIOT€HHBIE IKOCUCTEMBI 1

59 0000mmenue 1o reme «CooOriecTsa u 1
IKOJIOTHYECKUE CHCTEMB»

B.U. B .
60 lzlq:;l{pl;l eBI COCTaip;I{ ?:HCK(I):TO 0a61/100(bepe 1 Bubmorexa I[OK
Pamiua!, TPYXTYP https://m.edsoo.ru/863ebb5e
ounochepsl.
KpyroBopots! BelecTs u
61 OMOreOXMMHUYECKHE UKIIBI JIEMEHTOB 1
(yrmepona, a3ora).

62 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubnnorexa [JOK
ouochepsl https://m.edsoo.ru/863ebd16
YenoseuecTBO B Onocdepe 3emiu.

63 1
AHTpPOIIOTeHHBIC U3MCHEHHS B Onocdepe.

64 ['moGasbHBIC PKOJIOTHYECKUE TPOOIEMBI. 1
CocyiiecTBoBaHHE MPUPOABI U

65 yenoBeuecTBa. CoxpaHeHue 1 bubmmorexa [JOK
Ouopa3zHo0Opa3usi Kak OCHOBA https://m.edsoo.ru/863ebale
ycToiunBocTH Ouochepsl.

OcHoBa palMoHaIBLHOTO YIIPaBICHUS

66 MPUPOTHBIMH PECYypCaMH B UX 1
ucnoip3oBanue. Jloctikenus duonoruu
¥ OXpaHa IPHUPOJIBI.

67-68 PesepBHEIH ypOK. 2

OBIIEE KOJIMYECTBO YACOB I1O 68 25

[TPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

e buonorus, 10 knace/ [Naceunuk B.B., Mocksa "«M3narensctBo «IIpocBermenuey

METOIUYECKHE MATEPUAJIbBI U1 YUUTEJIA

baryeB A.C., I'ynenkoBa M.A., EneneBckuit A.I'. buonorus. bonbioit cipaBoYHUK 1J1s1
IIKOJILHUKOB U TIOCTYMAMIUX B BY3bl. — M.: JIpoda,
2011

Bbonrosa U. B. Coopauk 3aaau o O61elt 6MOJI0THH IS MOCTYMAKNIUX B BY3bl. — M.: «OHUKC
21Bex» «Mup u obpazoBanuey, 20123 Koznosa

Kyumenko B.C. buonorus B Tabnumax 6-11 kmaccel. CripaBounoe mocodue. — M.: [Ipoda,

2010

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
* www.bio.lseptember.ru — razera «buonorus» - mpuioxkeHue K «1 ceHTIops»;

* www.bio.nature.ru — Hay4YHbI€ HOBOCTU OMOJIOTHUH;

* www.edios.ru — DHU0¢ — EHTP IUCTAHIIMOHHOTO 00pa30BaHuUs;

* www.km.ru/education - yueOHbIe MaTepHaibl U ciioBapH Ha caiite «Kupumt u Medoanit
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