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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
MOIXO0J0B K (opMupoBaHHUIO coepxaHus yueOHoro mnpenmera «buosiorus» cocraBuim:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ybTaToB O0y4eHHs U TPeOOBAHMN K YPOBHIO HOJATOTOBKM BBITYCKHHUKOB, TOJIOKEHUS 00
O0MMX LETSIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obuiero odbpazoBanusi B Poccuiickoit @enepanyiu, a Takxke MOJIOXKEHUS O crienuduke OUoIoruu,
e 3HAUYECHUU B TMO3HAHMM YXKUBOM MPHUPOABI MU 00ECIEYCHHH CYIIECTBOBAHHUS YEIOBEYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM TOJIOKEHUSM, OIIPEeIICHbl OCHOBHBIC (DYHKITHH IPOTPAMMBI I10
OuoJsioruu u €€ CTpyKTypa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUe O IeNax, 00 oluieil cTpareruu 00ydeHus,
BOCIIUTAHUS M Pa3BUTUS OOydYaroIIMXCs cpeAcTBaMu ydyeOHoro mnpeamera «buomorusy,
onpezaenseT 00s43aTeNIbHOE NPEAMETHOE COJIEp)KaHUE, €ro CTPYKTYpPY, paclpeleieHHue I10
paszenaM U TeMaM, PEKOMEHJYyEMYIO IOCJIEI0BaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JTIOTUKH 00pa30BaTeIbHOrO Mpollecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yYaroXCs.

B mporpamme 1O OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIbHOU I€ATEIbHOCTH/y4eOHBIX AEUCTBUN O0yYarOIINXCS 110
OCBOEGHHIO COJIepP KaHUs OMOIOTHYECKOr0 00pa3oBaHUsI.

B nporpamme no 6uonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIU30BaH IMPUHIIMII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYeMy B HEH MPOCMAaTpPHBAETCS
HalpaBJIEHHOCTh HAa Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHHUS, IIEHHOCTHBIX  OpPUEHTALMil  JIMYHOCTH, SKOJIOTUYECKOTO  MBIIIJICHMS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpy’Karouei
npupoHoii cpene. [losTomy HapsAy ¢ U3ydeHHEM OOIIEONOTOTUYECKUX TEOPUH, a TAKKE 3HAHUHN
O CTPOEHHUM >KMBBIX CHUCTEM PA3HOTO pPaHra M CYIIHOCTH OCHOBHBIX HPOTEKAIOMUX B HUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH yIe/IEHO BHUMAHNE UCIIOIb30BaHUIO TIOJTYYEHHBIX 3HAHUH
B TIOBCEJHEBHOW KHM3HM ISl PEHICHUS TNPHUKIAIHBIX 3a1ad, B TOM YHCJE: MPOQUIAKTUKA
HaCJIECTBEHHBIX  3a00JIeBaHUN  4YeNOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJbTUPOBAHUSA,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEIECHUS B OKpYKarollel NMPUpPOIHON cpese,
aHau3a BIMSHUSA XO3AHCTBEHHOHM JEATENBPHOCTH YEJNOBEKAa Ha COCTOSIHME MPHPOIHBIX H
HCKYCCTBEHHBIX JKOCHCTEM. YCHWJICHHE BHUMAaHHS K MPUKIAJTHOW HANPABICHHOCTH Y4eOHOTO
npenMera «buosorus» MpoAUKTOBAaHO HEOOXOIUMOCTHIO 00€CNeUeHUs YCIOBHUM Ui peuieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYecKOro o0pa3oBaHus, KOTOpas MpeArnoiaraet
¢dopmupoBaHHe y O00yYaromUXcs CIOCOOHOCTU anaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
oOecrieunBaeT (hopMupoBaHHE Yy OOy4alOIIMXCS NMPEACTaBIEHUI O HayyHOW KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHM3alil U OHBOJIIOLMU, CO3/MaéT YCIOBUSA JUIS: IO3HAHUS 3aKOHOB JKUBOHM MNPUPOIbI,
¢dbopMupoBaHus (YHKIIMOHAIBLHOW TIPaMOTHOCTH, HAaBBIKOB 37J0pOBOro M Oe3omacHoOro odpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, [IEHHOCTHOT'O OTHOIIEHHUS K )KMBOI MPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHne OWMOJIOTHS HWMEET TakXKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 337a4 CPEAHETO OOIIEro oOpa3oBaHMs, cColManu3anuu odyqaronuxcs. M3yuenue



Ouonorum ooecrneynBaeT ycIoBus s GOPMUPOBAHUS HHTEIUIEKTYalbHbIX, KOMMYHHKAIIMOHHBIX
U HMHQOPMAIIMOHHBIX HABBIKOB, JCTETHUYECKOW KYJIbTYpBl, CIIOCOOCTBYET HWHTETpalluu
OMOJIOTMYECKUX 3HAHMUM C MPEACTaBICHUAMHU U3 JPYrHX y4eOHBIX NPEIMETOB, B HaCTHOCTH,
¢busuky, xumun U reorpaduu. HazpanHble MonokeHus 0 MpegHa3HaYeHUH y4eOHOro MpeamMera
«buonorus» cocTaBMIId OCHOBY ISl OIIPECICHUS TOIXO0/I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €T0
COJIepKaHus, PEICTABICHHOTO B IPOTpaMMe 0 OHOJIOTHH.

OT160p conepxkanust yueOHoOro npenmera «buosnorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYarOIIUecs JOKHbI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble sl (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStoe
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCEIHEBHOM KHM3HU U MPAKTHYECKOU NesTeNbHOCTH. Oco00e MECTO B ATOW CHCTEME 3HAHUN
3aHUMAIOT d3JIEMEHTHl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpPHUEHTAIUSAX JIMYHOCTH, CIIOCOOCTBYIOIINX I'yMaHU3aIIMH OHMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro MaTrepuaja B MporpaMMe 10 OHOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
JKUBOM MPUPOJIbI, 0 €€ YPOBHEBOW OPraHU3aLlMU U 3BOJIOLMH. B COOTBETCTBUHU C 3TUM B CTPYKTYpE
y‘-Ie6HOFO nmpeamera «buonorusy BBIJCJICHBI CICAYIOIUEC COACPIKATCIIbHBIC JIMHUU! «buoiorus
KaK Hayka. MeTopl Hay4dHOTro Mo3HaHus», «KieTka kak Omosoruueckas cuctemay, «Opranusm
Kak Omonornyeckas cucreMay, «CucteMa U MHOrooOpas3ue OpraHM4ecKoro MUpay, « IBOJIOIHS
JKUBOU MTPUPOIBI», «IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

Leny um3ydenuss yuebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIAJCHHUE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAIBHOW OpraHU3allMi JKUBBIX CHCTEM
pasHOro paHra u npuoOpeTeHre YMEHHH HCI0JIb30BaTh 3T 3HAHUA JUISl TPAMOTHBIX JIeHCTBUH B
OTHOILIEHUH O0BEKTOB >KUBOI MPHUPOJIBI U PEIIEHUS pa3IMYHBIX KU3HEHHBIX MPOOIEM.

JlocTuxenue Lenu u3ydeHus ydeOHoro mnpeamera «buosorus» Ha 06a30BOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOINX 3a1au:

OCBOCHME 00YYaIOUIMMHUCS CUCTEMbI 3HaHUI 0 OMOJIOTHYECKUX TEOPHUSX, YICHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, TMpaBWJaX, CIYXKallUX OCHOBOM s (hOpPMHUPOBAHMS
NPEJICTABICHUA O €CTECTBEHHO-HAy4YHON KapTHHE MHpa, O METOJaX Hay4yHOTO IO3HaHUS,
CTPOCHUH, MHOFOO6paSI/II/I A OCOOEHHOCTSAX JKHUBBIX CHCTEM Pa3sHOIro YpOBHA OpraHU3aluu,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dopmupoBaHue y OO0y4arouXcs MO3HABATEIbHBIX, MHTEIIEKTYAJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH B Mpolecce aHaIKu3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHMH HAayYHBIX B3IJISJIOB,
UJEN U TIOJIXO/I0B K H3YYEHHIO )KMBBIX CUCTEM Pa3HOTO YPOBHS OPraHU3aLUU;

CTaHOBJIEHHE Y oOydvarommuxcs oOImeld KyabTypbl, (QYHKIHMOHAIbHON TI'pPaMOTHOCTH,
pa3BUTHE YMEHHU OOBSCHSATH U OIEHUBATH SBICHHUS OKPYXKAIOMIETO MUpPA JKUBOW MPHUPOABI Ha
OCHOBAHWH 3HAHUH U OIlbITa, MOJTYYCHHBIX IMTPU U3YUCHUH 6I/IOJ'IOFI/II/I;

dbopMupoBaHre y OOyYaroIIMXCS YMEHMH WLTIOCTPUPOBATh 3HAYCHHE OHMOJIOTHMYECKHUX
3HAaHUW B MPAKTUYECKOW JAESITEIBbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOIOT HiA;

BOCIIMTaHUE y6e)K)IéHHOCTI/I B BO3MOKHOCTH ITO3HAHHS YEIOBEKOM >KHBOM IIpUpoOakI,
HE00XO0UMOCTH OEpeKHOr0 OTHOIIEHUS K Hel, COOMIOEHUS STHUECKUX HOPM P MPOBEICHUU
OMOJIOTMYECKUX MCCIIEJOBAHUM;

OCO3HAaHHUEC LICHHOCTHU 6HO.HOI‘PI‘ICCKHX 3HAHUU AJI1 MOBBIIICHUS YPOBHA 9KOJIOTUUECKOM
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TIOBCEJIHEBHOW >KU3HU U OLECHKH
MOCJEICTBUIA CBOEU JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlnst u3ydenust Ouosioruy Ha 0a30BOM YPOBHE CPETHETO OOIIero 00pa30BaHUS OTBOJIUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

COAEPXAHUE OBYUYEHUS

10 KJIACC

Tema 1. Buosiorus kak Hayka.

buonorust xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMU
€CTCCTBCHHBIMU HayKaMu, (Quiocodueir, 3TUKOW, ICTETUKON W mpaBoM. Ponb Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucTemMa OMOJIOrHYeCKUX HayK.

MeTopl TO3HAHUS KUBOM PUPOIbI (HAOIIOJeHIE, SIKCIIEPUMEHT, OITUCAaHUEe, U3MEPEHHE,
KJaccu(puKanus, MOICTMPOBAHNE, CTATHCTUYECKAss 00pabOTKa JaHHBIX ).

JdemoHcTpaumMu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: «MeToIbI TO3HAHUS KUBOW PUPOIBD.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[Tpaktueckass padora Ne 1. «lcnonbp3oBaHWE pa3iIMYHBIX METOAOB IPU H3YYEHUU
OMOJOTUYECKIX OOBEKTOBY.

Tema 2. /KuBble cuCTEeMBbI M HX OPraHU3AIHA.

Kupble cucrembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIuuue >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpoiicTBa OmocucTeM M HX pazHooOpazue. YPOBHHM OpraHM3allUd  OMOCUCTEM:
MOJIEKYJISIPHBIMA,  KIJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIUUOHHO-BUIOBOM,
9KOCUCTEMHBIH (0MOTe01IeHOTHUECKUI ), ONOCHEPHBII.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKH KU3HU», «YPOBHM OpraHM3alMu KHBOH
IIPUPOJBI».

O6opynoBanue: mojaenb Moiekybl JJTHK.

Tema 3. XMMHYECKHI COCTAB U CTPOCHUE KJIETKH.

XHUMHUYECKUH COCTaB KIETKH. XHUMUYECKUE DJIEMEHTHI: MAKPOAIEMEHTBI, MUKPOIJIEMEHTHI.
Bona u MuHepanbHbIE BEILIECTBA.

OyYHKIMK BOJABl W MHUHEpPAJbHBIX BellecTB B kierke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

Bbenku. CoctaB u crpoenue 6e1KoB. AMUHOKHCIOTE — MOHOMEpHI O6enkoB. HesameHnumbie
U 3aMEHHMbIE€ AMHHOKHUCIIOTHI. AMHUHOKHMCIOTHBIH COCTaB. YPOBHH CTPYKTYpHl O€IKOBOM
MOJIEKYNbl (TIepBUYHAsl, BTOPUYHAS, TPETUYHAs W YETBEPTUUHAS CTPYKTypa). XHUMHUYECKUE
cBoMcTBa 0enKoB. buonornyeckue GpyHKIU OEIKOB.

®epMmeHThl — OHojoruyeckue karaiau3aTopbl. CTpoeHue (epMeHTa: aKTHBHBIM ILIEHTD,
cyoctpatHas  crenuduuHocts. Kodepmentsl. Butamuubel.  Orminuust  (epMEHTOB  OT
HEOPraHWYECKHUX KaTalln3aToOpOB.



YrneBoabl: MOHOCaxapubl (TJIFOKO3a, prud03a 1 J1e30KCUprd03a), Aucaxapuasl (caxaposa,
JAKTO3a) W TMOJMCaxapuabl (KpaxMmas, TJIMKOTeH, MeJUToio3a). buomornyeckue QyHKIMUN
YTJIEBOJOB.

Jlunuaer:  Tpurmunepuabl, dochomunuabl, crepounbl. [ 'mapodribHO-THAPODHOOHBIE
cBoiictBa. buonornyeckue ¢ynkuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEJIKOB U JUMHAOB Kak
VCTOYHUKOB PHEPIUHU.

Hyxnennossie kucnorsl: IHK n PHK. Hykieornasl — MOHOMEpPBI HYKJIIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynknum JJHK. Crpoenne m ¢ynkumm PHK. Buger PHK. AT®: crpoenue u
GyHKIIHH.

[Muronoruss — Hayka o kiuerke. Kiierounas teopus — npUMep B3aUMOJCHCTBUS UACH U
(axTOB B HAYYHOM MO3HAHUU. METO/IbI U3YUEHUS KIICTKH.

Knerka kak nenoctHas xuBasi cuctema. OOmiye nNpu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
MemOpana, monekynsl JJHK kak renerudeckuii anmapar, cuCTeMa CHHTe3a Oenka.

Tumbl KIETOK: JyKapHOTHYeCKass © mpokapuornyeckas. (OCOOCHHOCTH CTpPOEHUS
npokapuotTuyeckoil kinetku. Kinerounas crenka 6akrepuil. CTpoeHHE SyKapuOTHUECKON KIIETKH.
OcHOBHBIE OTINYUS PACTUTEIHHON, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIIUH.
[na3zmatuueckass memOpana, e€ cBoiictBa W (GyHkumu. llutomnmasma u €€ OpraHoupsbl.
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHOMbI KJIETKUA: MUTOXOHJAPUH, IIacTuAbL. [IponcxoxaeHne MUTOXOHAPUN U mactul. Buabl
wiactug. HememOpaHHble OpPraHouAbl KIETKHA: PUOOCOMBI, KJIETOYHBIA LEHTpP, LEHTPUOIH,
pEeCHUYKH, KryTUKU. DyHKIMK OpraHOUI0B KIIETKU. BKitoueHus.

Anpo — perynsaTopHslil neHTp ki1eTku. CTpoeHue sajpa: saepHas o00j0uKa, KaproIiasma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcIIOpT BEIECTB B KIIETKE.

JdemoHcTpaumuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. IlIneinen, P. Bupxos, [Ix. Yorcon, O.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Juarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOW MIPUPOJIEN.

Tabmuuel u cxembl: «llepuogudeckass TabauIa XUMHUECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «bruocunTes Genka», «CTpoeHue Mojekyibl Oenka», «CTtpoeHue pepmeHTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHYECKON
KIeTkn», «CTpoeHue KUBOTHOW KiIeTKn», «CTpOCHHE pPACTUTEIbHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KileTKn», «CTpoeHue sapa KIETK», «Y TIIeBOJbD, «JIUmuas».

OOGopynoBaHue: CBETOBOH MHMKPOCKON, OOOpyHOBaHME AJs INPOBEJECHHUS HAOIIOJECHUI,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopHast pabota Ne 1. «M3ydyeHne KaTalUTUYECKOH aKTUBHOCTH (hepMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopuast padota Ne 2. «M3yueHue CTpOEHUS KIETOK pPACTCHHM, >KUBOTHBIX H
OaxTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENapaTax U UX OMUCAHHE».

Tema 4. 7KuzHenesiTeIbHOCTh KJIETKH.



OOmeH BemecTB, WIM MeTaboau3M. AccuMwisanus (TUTACTHYECKU  OOMEH) |
JTUCCUMIIIALINS (PHEPreTHUECKU 0OMEH) — IBe CTOPOHBI €IMHOTO Tpolecca Metabonusma. Poib
3aKOHOB COXPAaHEHUS BELIECTB U SHEPTUH B TOHUMAHUH MeTaboIM3Ma.

Tunbel oOMena BemiecTB: aBTOTpOdHBIN U rereporpodHsbid. Ponb pepmeHTOB B 00MEeHE
BELLECTB U ITPEBPAILICHUH SHEPTUU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el ¢dotocuHTe3a. Peakmum (oTocuHTe3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE (OTOCUHTE3a IS KU3HU Ha 3emiie. Biusiaue ycinoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMocHHTe3. XEeMOCHHTE3UpYIoIIue OakTepuu. 3HAUeHHE XEMOCHHTe3a JUIsl KU3HU Ha
3emie.

Ouepreruyecknii oOMeH B KJeTke. PaciieruieHue  BEIIECTB, BBIICICHHE U
aKKyMYJINPOBAHHE SHEPTUU B KJIETKE. DTallbl S3HepreTudeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OkKHCI€HHE, WIM  KJIETOYHOE JibixaHue. OKHUCIUTENIbHOE
dochopmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO OOMEHa.

Peakuuu wmarpuuHoro cunHte3a. ['enermueckass uHpopmanus u JHK. Peannsauus
TeHeTUYEeCKON HH(popMalKu B KieTke. ['eHeTuYecKuit KoJ U ero CBOMCTBa. TpaHCKpUIILIUS —
matpuuHblii cunte3 PHK. Tpancnsuus — 6uocunres Oenka. Jransl Tpanchsuuu. KonupoBanue
aMUHOKUCIIOT. Ponb pubocom B GuocuHTe3e Oelka.

Hexnerounsie popmbl )ku3HU — BUpYCHI. MicTopust oTkpbiTus BupycoB (. V. IBaHOBCKuiA).
Oco0eHHOCTH CTPOEHMSI M KU3HEHHOTO ILuKIa BUpPYycoB. baktepuodaru. bonesnu pacreHuid,
JKUBOTHBIX M 4YeJIOBEKa, BhI3bIBa€Mble BUpycamu. Bupyc nummyHnonedunura yenoseka (BUY) —
Bo30ymutens CIIM/la. OOpartHas TpaHCKpuIUs, peBepraza W HHTerpasa. lIpodmmakruka
pacrpocTpaHeHHsI BUPYCHBIX 3a00JICBaHHH.

JleMoHCTpanum:

[Toprpetsr: H. K. Konsnos, . 1. UBanosckuii, K. A. Tumupsizes.

Tabmuupt u  cxembl: «Tunel  nutanus», «Metabonuzm»,  «MUTOXOHAPHUIY,
«QHepreTuueckuii oomen», «Xmopormiact», «Dorocuntes», «Ctpoenue JHK», «Crpoenue u
¢yHkunoHMpOBaHUE  TeHa», «CuHTe3 Oenka», «leHernyeckuii kony», «Bupyce,
«bakrepnodarn», «Crtpoenune u ku3HeHHbIH 1uka Bupyca CIIWJla, OGaxtepuodaray,
«Permmukanus JJTHK».

O6GopynoBanue: moaenu-anmukanuu «Yasoenune JIHK u tpanckpunims», «buocunres
6enkay», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounslii 1k, wiv KU3HEHHBIM WK kieTtku. MHTepdaza m mwuros. Ilponeccst,
nporekaromue B uHTepdasze. Permmkanus — peakuust matpuuHoro cunteza JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. J[UTUIOMAHBIA M TaIUIOMIHBIA XPOMOCOMHBIE
Habopel. XpoMaTupl. LluTomoruueckne OCHOBBI Pa3MHOXKEHHMS M MHIWBUAYAJILHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenue knetkn — muto3. Ctaauu muto3a. [Iporeccel, mpoucxoasiire Ha pa3HbIX CTaIUAX
MuTO3a. brojgornveckuii cMpICi MUTO3a.

[Tporpammupyemasi ruOesb KIETKH — alonTo3.

@DopMBbI pa3MHOXKEHHS OPraHU3MOB: 0€CI0JI0e 1 MoJIoBoe. Buabl 0ecrooro pa3MHOKEHUS:
JIeJIeHWEe HaJlBOE, MOYKOBAaHHME OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BETETaTHUBHOE
pa3MHOeHHne. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaYEHHE IS CEIEKIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYHUS OT OECIOI0ro.



Meiio3. Craguum meito3a. Ilpoueccsl, npoucxonsime Ha craausx menosa. [loBemenne
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyeckuii CMbICI M 3HaYEHUE MEH03a.

["amerorenes — npouecc 00pa3oBaHus MOJIOBBIX KJIETOK Y >KMBOTHBIX. Ilosi0BBIE XKene3bl:
CEMEHHHUKHU M sSMYHUKH. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaro3oup,
AiilleKsIeTka) — crepmatoreHe3 U  oBoreHe3. (OCOOCHHOCTH CTPOCHHS SHIEKICTOK U
cnepmaro3onioB. OmionorBopenue. [laprenorenes.

WuauBuayanibHOe pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX KUBOTHBIX: JIpOOJIEHHE, TacTpyJsaius,
opranorenes. [loctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHATBHOIO PAa3BUTHS: MPSIMOE,
HenpsiMoe (IMYMHOYHOE). BiMsHHME cpelnbl Ha pa3BUTHE OPTaHU3MOB, (DAKTOPBI, CIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pazButne pacteHuil. OHTOreHe3 HBETKOBOIO PACTEHHUs: CTPOCHUE CEMEHH, CTaIuu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpMBI pa3MHOXKEHHS OPTaHU3MOBY, «/[BOITHOE OTIIONOTBOpEHUE Y
[[BETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE pacTeHUI, «Jlenenne KIeTku OakTepuii»,
«CTpoeHHEe TOJIOBBIX KIIETOK», «CTpoeHHe XpOoMOCOMbD», «KineTouHbli LMK, «Perukanus
JTHK», «Mutos», «Menos», «IIpssmoe u Henpsimoe pazBuTue», «l'aMmeToreHes y MIIEKOIUTAKOIUX
U 4eoBekay, «OCHOBHBIE CTaJAMU OHTOI'CHE3a.

O6opynoBaHue: MHKPOCKOI, MuUKporpenaparsl «CriepMaTo30UIbl MIEKOMUTAIOIIETOY,
«Sliiueknerka miekonuTaromero», «Kapuokunes B kjieTkax KOpelika JIyka», MarHUTHast MOJIeNb-
amumakanus «Jlenenue xkinerkuy, moaens JJHK, monens meradasHoii XpoMOCOMBL.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHas pabota Ne 3. «HabmrogeHne MuTo3a B KIETKaX KOHYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKPOIpENapaTax.

JlaGopatopnast pabota Ne 4. «/3ydyeHuwe CTpPOEHHsI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacieqcTBeHHOCTh H H3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcrtopus pasButus reHetuku. Ponbs nuronorun u
AMOPHOJIOTHN B CTAHOBJICHUHU T€HETHUKU. B pocCUMCKUX U 3apyOESKHBIX YUEHBIX B PA3BUTHE
reHeTuKku. MeToapl TEeHETHKU (THOPUIOJIOTMYECKHM, [MTOT€HETHYECKUH, MOJIEKYJISIPHO-
reHeTudyeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUSA. | eHeTnueckass CHMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpeluBaHUuM.

3aKOHOMEPHOCTH  HAacJelOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHaenem.
MonorubpuaHoe CKpemuBaHue. 3akKoH eIMHO00pa3usi THOPUAOB MEPBOTO MoKoJieHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. ['mmore3a uuctorel ramer. IlomHoe u
HEIOJIHOE JOMUHUPOBAHHE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOrO  HAcJelIOBAaHUS  MPU3HAKOB.
[{uTroreHeTn4ecKkue OCHOBBI JAUTUOPUAHOTO CKpEUIMBAaHMS. AHAIU3UPYIOIIEe CKpENIUBaHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIMBAHUS JJIsI ONIPEIeICHHUsI TEHOTUTIA OCOOU.

CuenneHHoe HaclegoBaHue mpu3HakoB. Pabora T. Moprana mno cCIremIeHHOMY
HacJIeJOBaHMIO TeHoB. Hapyienue cuenieHus reHoB B pe3ylbTaTe KPOCCUHIOBEpA.

XpoMOCOMHas TeOpUsl HACJIECTBEHHOCTH. | eHeTHueckue KapThl.

['enetuka nona. XpoMOCOMHOE OIpeAeNieHHE MoJjia. AYTOCOMBI M IOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHbie opraHu3Mbl. HacnemoBaHue NpPU3HAKOB, CIEIUICHHBIX C
MIOJIOM.



W3MeHunBOCTh. BUIbI N3MEHYMBOCTHU: HEHACIICCTBEHHAs U HAclIeACTBeHHasA. Ponb cpenpl
B HEHACJICJICTBEHHOW HW3MEHUYMBOCTU. XapaKTEPUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
BapuanvonHslil psa 1 BapuanvoHHas Kpusas. Hopma peakiuu npusHaka. KonuyecTBeHHbIE U
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAM(PUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBenHasl, Wiy reHOTUIMYECKasi, U3MEHUYMBOCTh. KOMOMHATHBHAs M3MEHUUBOCTb.
Meiio3 u MoNOBOM mpolecc — OCHOBA KOMOMHATMBHOM HM3MEHUMBOCTH. MyTallMOHHas
U3MeH4MBOCTh. Krnaccu¢ukamuss Myranuii: TeHHbIE, XPOMOCOMHBbIE, TeHOMHBIE. Yacrora u
OPUYMHBI MyTauuid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOIMYECKHX PsIIOB B HACIEICTBEHHOMN
n3menurBocty H. M. BaBunosga.

BuesinepHast Haca€1CTBEHHOCTh U N3MEHYUBOCTb.

I'eneruka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJIbI T'€HETHKU YEJIOBEKA:
IeHEaNOrnYecKui, OJIM3HELOBBIH, LMTOr€HETUYECKUH, OHMOXMMUYECKHH, MOJIEKYJSPHO-
reHeTuueckuii. COBpEMEHHOE OIPEIEICHUE TEHOTHIIA: IIOJHOT€HOMHOE CEKBEHHUPOBAHHUE,
TEHOTHIIUpPOBaHKHE, B TOM uyucie ¢ nomoinbto [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
yelloBeKa: TIeHHble Oosie3HH, OO0JIE3HM C  HAcleACTBEHHOM  IpelpacloiokKEHHOCTBIO,
XpoMocoMHble Oosie3Hu. Comaruyeckue W TreHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBI 370pOBOrO 00pa3a *KHU3HHU, JUATHOCTHKH, NPO(UIAKTUKY U JIEUCHHUS] T€HETUYECKUX
Oone3Hel. MeauKo-reHeTUUeCKoe KOHCYJIbTUPOBaHME. 3HAUCHHE MEAMIMHCKOW T'€HETUKU B
NPEOTBPALICHUN U JICYEHUHN TeHETUIECKUX 3a00JIeBaHU YeJI0BEKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckmii, H. Y. BaBuios.

Tabmuubl 1 cxembl: « MOHOTHOPHUHOE CKPEIIMBAHUE U €T0 HUTOTCHETHYECKask OCHOBAY,
«3aKOH pacIICIUIEHUs] M €ro IMTOICHETHYECKass OCHOBa», <«3aKOH YHCTOTHI TaMeT»,
«urnbpunHoe ckpeuBanuey», «LluTorornueckue OCHOBBI JUTHOPHUIHOTIO CKpEIIMBAaHUS,
«Meio3», «B3aumonecTBue aJlIeNbHBIX T€HOBY, «I eHeTnYecKne KapThl paCTeHUH, )KUBOTHBIX U
yenoBeka», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACIEI0BaHUS, CLEIUIEHHOTO C IOJIOMY,
«Kapuotunsl dYenoBeka U KHUBOTHBIX», «Buasl u3MeHunmBocTH», «MoanpukauoHHas
U3MEHYNBOCTbY», «HacnenoBanue pesyc-takropa», «l'eHeTHka rpynn KpoBu», «MyTalmoHHas
WU3MEHYUBOCTD).

Ob6opynoBanue: Monenu-anmiukauun «MoHoruOpuaHoe ckpemuBanue», «HenomaHoe
JOMUHUpOBaHuEe», «JlurnOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuUKponpenapat «Jpo3oduna» (Hopma, MyTauuu (GopMbl KPbUIEB U OKPACKH Telna), repoapuit
«I"opox mOCEeBHOW».

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopHast pabota Ne 5. «/3yueHue pe3ysbTaTOB MOHOTMOPUIHOTO U JAUTHOPUIHOTO
CKpEeLIMBaHUA y Ap030(HIIbl Ha TOTOBBIX MHKpOIpenapaTax.

JlaGopaTtopnast pabota Ne 6. «3yyeHne moauuKkanmOHHON N3MEHUYNBOCTH, TIOCTPOSHUE
BAPHALMOHHOTO Ps/1a U BAPUALIMOHHON KPUBOI».

JlaGopatopHass pabora Ne 7. «AHamu3 MyTauMid y Jpo30QHIbI Ha TOTOBBIX
MUKpOIIpenaparax,.

[TpaxTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuus Kak HayKa U IpoLecC. 3apoKIEHUE CENeKIUU U AoMecTukanus. Yuenue H. U.
BaBunoBa 0 meHTpax NPOMUCXOXKIEHUS W MHOrooOpasusi KyJIbTYpPHBIX pacTeHuid. LleHTpsI
IIPOUCXOXKACHNS JOMAIIHUX XUBOTHBIX. COpT, MOpoJa, ITaMM.



CoBpeMeHHBIE METOBI CENEKIIMU. MacCOBbI U MHAWBUAYAIbHBI OTOOPHI B CEIEKIIMH
pacteHuii 1 XuBOTHBIX. OIIEHKa dKCTephepa. BIN3KOPOICTBEHHOE CKPEIIUBAHUE — MHOPHUIUHT.
Uucras nuaus. CKkpelluBaHue YUCThIX JIMHUM. ['eTepo3uc, uinu rubpuaxas cuna. HepoactsenHoe
ckpemuBanue — ayrOpuaunr. OtganénHHas ruOpuguzanus U e€ ycnexu. VcKyccTBeHHBIN
MyTareHe3 " IMOJIyYeHUE IOJMIUIONAOB. JOCTHMKEHUS CENeKUMH PpAaCTEHUW, >XKUBOTHBIX U
MHKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['e€HHAs HWHXKEHEpHUs. ITalbl CO3JaHUs
pekomOunantHoit JIHK wm Tpancrennsix opranu3moB. Kierounas wumxeHepus. Kierodnsie
KyJlIbTypbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHHE pacTeHuid. KiloHupoBaHue BbICOKOIIPOIYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JTHUeCKHe mpodiembl. MO —
TeHETHYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MEI.

JleMoHCTpauu:

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

Tabmuel U cxembl: Kapta «L[eHTpBI MPOMCXOXKICHUS W MHOTOOOPa3us KYyJIbTYpPHBIX
pacrenuii», «llopoasl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuanzanus», «Pabotel akamemmka M. @. HBaHoBay, «llomummongus», «OOBEKTHI
ouorexHonorun», «Kinerounele KylnbTypbl U KIOHUpOBaHUE», «KOHCTpyHMpoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM.

OOGopynoBaHue: MYJSKU TUIOAOB W KOPHEIUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035IICTBEHHbIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypcusi «OCHOBHBIE METOJIbI U JOCTHMIKEHHUS CEJICKIIMU PACTEHMM W JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATEIHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KJIIACC

Tema 1. JBosronMOHHAsA OHOJIOTHS.

[TpennocsuIKy BOSHUKHOBEHHUS 3BOJTIOLMOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPUS U €€ MECTO
B Onosoruu. BivsHue 3BOIIOLMOHHON TEOPUH HA Pa3BUTUE OMOJIOTUU U APYTUX HayK.

CaunerenbcTBa 3BoJoLMU. [lageoHToIOrHYECKHE: TOCIEI0BATENbHOCTD MOSIBIIEHUS BU/I0B
B TaJICOHTOJIOTHYECKOW JIeTONHCH, mnepexoaHsle (opmbl. buoreorpaduueckue: cXoacTBo U
paznuuue ¢ayH 1 Gpaop MaTepUKOB U OCTPOBOB.

OMOpPHOIOTHYECKHEe: CXOJCTBA U pa3inuus SMOPHOHOB pPAa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AaHAJOTUYHbIE, PYIMMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMHUYECKHE: CXOJICTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomononHass Teopuss Y. [apBuna. [lpeanochuiky BO3HUKHOBEHHUS JapBUHH3MA.
JBukyiye Ccuwibl ABOMIONMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPaHUYEHHOCTH PECYpCOB, HeompenaenéHHas H3MEHYMBOCTb, OOphOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunreruyeckas teopus 3Bomonuu (CTI) u e€ ocHOBHBIE TIOJIOKEHUS.

Muxkpososmtonus. [Tomynsius Kak equHUIA BUIa U 3BOJTIOLUH.

JBmwxymume cuibl ((hakTophl) HBOJIOLUKM BUAOB B MpHpoJE. MyTallMOHHBINA Npolecc U
KOMOWHATUBHASI ©3MEHYMBOCTH. [lomynsiioHHbIe BOJHBI U Apeiid reHoB. M30ms1us u Murparus.



EcrecTBennbiii oTOOp — Hamparisiomuid (aktop s3Bosonuu. DOpMBI €CTECTBEHHOTO
otbopa.

[Tprcroco0IeHHOCTh OPraHU3MOB KaK pe3yiabTaT dBONoNuH. [IpuMepsl mpucnocooieHnit
y opranuzmMoB. ApoMop(h03bl U UIU0A AN TAIHH.

Bun u BumooOpazoBanue. Kputepuu Buma. OcHOBHble (OpMbl BUA00OpA30BaHUS:
reorpaguueckoe, IKOJIOrHIECKOE.

Makposomrorusi. @opMbl 3BOTIONUK: (UICTUYECKAs, NTUBEPTCHTHAs, KOHBEPreHTHas,
napasuienpHasi. HeoOpaTuMOoCTh 3BONIOIHH.

[IpoucxoxxaeHne  OT  HeCHEUMAIM3MPOBAHHBIX  HpeakoB.  IIporpeccupyromas
cnenuanusanus. AganTuBHas pajananus.
JleMoHCTpanum:

IToptpetsi: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBepuos.

TaGmuibt u cxembl: «Pa3BUTHE OPraHUYECKOT0 MUpa Ha 3eMiiey, «3apOAbIIIN MO3BOHOYHBIX
KUBOTHBIX», «ApXeonTepurcy, «@opmMbl 00pBOBI 3a CyliecTBOBaHUE», «ECTECTBEHHBINH OTOOPY,
«MHorooOpa3ue copToB pacTeHuit», «MHoroo0Opa3ue MOpoA >KHUBOTHBIX», «[lomymsumny,
«MyTalyoHHas U3MEHUUBOCTBY, «ApomMopdo3sly, «Maunoananranuny, «O0mas aereepamus»,
«/IBrxyiue cuibl 3Bomonuny, «Kapra-cxema mapmipyra nyremectsust Y. Jlapsuna», «bopbba
3a CYyILIECTBOBAHUEY, «IIpucnoco0iaeHHOCTH OpraHU3MOBY, «["eorpaduueckoe
BUJI000pa3oBaHuey», « IKOJIOTHYECKOe BUA000pa30BAHUE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPACKU, HAOOP MIIOI0B U
ceMsiH, Kosutekius «[IpuMepsl 3alIUTHBIX TPUCTIOCOOJICHUH Y )KUBOTHBIX», MOJIelb «OCHOBHBIE
HaIpaBJIEHUS 3BOJIOLUNY, 00bEMHAs MoJieNb «CTpOEeHUE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpaduyeckas kapta wMupa, Koekuus «DOpMBI COXPAHHOCTH HCKOIAE€MbIX
JKUBOTHBIX U PACTEHMI», Mojenb anmumkanus «llepekpéct xpoMocom», BiaXHbIE Mpenaparsl
«Pa3Butne Hacekomoro», «Pa3BuTme nArymku», Mukpompenapar «Jlposoduna» (HOpMma,
MyTaluu GOpMbI KPBUIHEB U OKPACKH TEJA).

JlabopaTopHbIe U NIpaKkTHYecKue padoThbI:

JlaboparopHuas pabota Ne 1. «CpaBHeHHEe BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

JlaGopatopHast pabora Ne 2. «OmmcaHue NPHUCTIOCOOJICHHOCTH OpraHu3dmMa u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KM3HU HA 3emJie.

JloHayuyHble TIpeACTABICHUS O 3apOXIACHUU XU3HU. HaydHble rumnore3sl BOZHUKHOBEHUS
KU3HM Ha 3emuie: abWOreHe3 W TaHCIEePMHUsA. XHUMHUYECKas JBOJIONUS. AOWOTEHHBIN CHHTE3
OpPraHWYECKHUX BEHIECTB U3 HEOPTAHMYECKUX. DKCIIEPUMEHTAIBHOE MOATBEPKICHUE XUMAYECKON
sBomtonnu. HauanbHele Tanbl Ouonorudeckoii spomrorun. [ unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYP U BO3HHMKHOBEHHE TMPOTOKIETKU. [lepBbie KIETKHM M WX DBOIIOLHA.
DopMHUpPOBaHNE OCHOBHBIX T'PYII KUBBIX OPTAaHU3MOB.

PazButue xu3HM Ha 3emiie 1o 3pam U nepuoaam. Karapxein. Apxenckas u mpoTepo30McKast
apel. [Taneo3olickast apa u €€ nepuoIsl: KEeMOPUNCKUN, OPAOBUKCKUHN, CUITYPUICKUH, TE€BOHCKHUH,
KaMEHHOYTOJIbHBIH, IIEPMCKUH.

Me3o30iickas spa 1 €€ MepruoIbl: TPHACOBBIN, FOPCKHI, MEITOBOM.

Kaiino3zolickas 3pa 1 €€ nmepHuo/ibl: MaJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KIMMara M TIeoJIOTMYEeCKUX mponeccoB. OCHOBHBIE 3Talbl 3BOJIOLUU
pPacTUTETHLHOTO U JKUBOTHOTO MHUpa. ApoMop(o3bl y pacTeHul 1 KUBOTHBIX. [losiBIEHNE, paciBeT
Y BBIMUPaHUE TPYII )KUBBIX OPraHU3MOB.



Cucrema OpraHM4ecKOro MHMpa Kak oTpa)keHue 3BooUnNA. OCHOBHBIE CUCTEMATHUYECKHE
TPyl OPraHU3MOB.

OBoironusi yenoBeKka. AHTpONOJOrus Kak Hayka. Pa3BuTue npeacTaBlIeHUH O
MIPOUCXO0KICHUH YesloBeKa. MeTo bl u3ydeHus: antponoreHe3a. Cxo/ICcTBa M pa3andMs 4eJlOoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHNE YEIIOBEKA.

HBwxymme cwibl  (pakTopbl) aHTpomoreHe3a. HacnencTBeHHas HM3MEHYMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIAUH Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJMM W BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UENOBEK yMeIbIi,
Yenosek mnpsamoxoxsammii, YemoBek HeaHaepranbckui, Yenoek pasymubiii.  Haxonku
HCKOIIaeMBIX OCTAaTKOB, BPEMs CYIECTBOBAaHUS, 00JacTh paclpocTpaHeHHs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOINEOHaHAas (eBpa3uiickas), Herpo-
aBcTpajioujiHas  (dKBaTOpuaidbHasg), MOHTOJOUIHAsA  (a3uaTCKO-aMepHKaHcKas). YUepTsl
IPUCTIOCOOIEHHOCTH IIPEJICTaBUTEIIEH YEIIOBEUECKUX PAC K YCIOBUSAM CylllecTBOBaHUS. EAMHCTBO
yesoBeueckux pac. Kputuka pacuzma.

JdeMoHcTpanum:

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

Tabmune! u cxembl: «Bo3aukHOBeHNEe COTHEYHON CUCTEMBI», «Pa3BUTHE OpraHUYECKOTro
mupay», «PactutenbHas kinerka», <«OKuBoTHas kieTtka», «lIpokapuoTuueckas KIieTKa»,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeJIoBEeKa U 4YeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MaJCOHTOJIOTMYECKUX HaXOJOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moan», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JTI0aN», «HemoBeueckue pach».

Ob6opynoBanue: Mmynsixku «lIporcxoxaenue denoBeka» (OIOCTBI aBCTpaJIONUTEKA,
MUTEKAaHTPOIa, HeaHJEepTalblla, KPOMaHbOHIIA), CIENKU WIM HM300paK€HUs] KaMEHHbBIX OpyIui
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiuia,
KoJuteKusa «@opMbl COXPaHHOCTH UCKOMIAEMBIX )KUBOTHBIX M PACTCHUID.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[TpakTrueckast padora Ne 1. «M3yyeHne nckonaeMbIX OCTaTKOB PaCTEHUH M KUBOTHBIX B
KOJUIEKLIASX .

OKcKypeus: «IBOJIIOLUS OPraHUYecKoro Mupa Ha 3emiie» (B eCTeCTBEHHO-Hay4HbIM WiIn
KpaeBequecKuil My3ei).

Tema 3. Opranusmbl U OKpY Kalolas cpeaa.

Okojyorusi Kak Hayka. 3ajadyd M pa3fenbl AIKOJOrMH. MeToAbl SKOJIOTHYEeCKHX
MCCIJIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMs  OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3AYIIHAs,  IOYBEHHas,
BHYTpUOpPraHU3MEHHas!.

Oxonorunueckue (akropel. Kimaccudukamus skomorndeckux (akTOpoB: aOMOTHYECKUE,
OMOTHUYECKUE U aHTPOIIOTeHHbIE. JlefCTBUE SKOIOTUYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGuoTtnueckue  (akTOpBl:  CBET, TeMIeparypa, BIaKHOCTb.  DOTONEPHOAU3M.
[TpucniocoOnenust opraHu3MoB K AeHcTBHIO a0noTHYeCKUX (akTopoB. bruojornueckre puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XHUIIHUYECTBO, CUMOM03 1 ero ¢opmel. [lapazutusm, kooneparus, MyTyajau3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHMYECTBO). AMEHCAIN3M, HEHTpanu3M. 3HaueHHEe OHMOTHYECKUX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIaHU3MOB B MPUPOAHBIX COOOIIECTBAX.



DKOJIOTUYECKHE XapaKTepUCTUKU MOMyssiuu. OCHOBHBIE MOKa3aTedd MOMYJSLIUU:
YHUCJIEHHOCTh, IUIOTHOCTb, POXIAa€MOCTb, CMEpPTHOCTb, MNPUPOCT, Murpamus. JuHammxa
YUCJIEHHOCTHU NOMYJIALUU U €€ peryIsiiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oasaT, K. @. Pynse, 3. ['ekkens.

Tabmuubl u cxemsl: kapta «I[Ipupoaasie 30ub1 3emau», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsanuny, «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH IOMYJISALUN
uHpy3opun-Tydenbkny», «llumessie nemm».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Jlaboparopuas padota Ne 3. «Mopdonorudeckre 0COOEHHOCTH PACTCHHI U3 PA3HBIX MECT
oOUTaAHUSY.

JlaboparopHas pabota Ne 4. «BrnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEyca.

[TpakTiueckas padota Ne 2. «[ToacuéTr MIOTHOCTH MOMYNIALUNA Pa3HbIX BUAOB PACTEHUN».

Tema 4. CooO1ecTBa U IK0JI0THYECKHE CHCTEMbI.

CoobmectBo  opranuzmMoB —  OuwomneHo3. CTpykTypsl  OuomeHo3a:  BHJIOBasd,
MPOCTPAHCTBEHHAs, Tpoduueckas (muiieBas). Bunbi-nomunantel. CBs3u B OHOLIEHO3E.

Dkonorudeckue cucreMbl (dkocuctemsbl). [lonste 00 3KocucTeMe W OHMOreOIEHO3E.
OyHKIMOHANBHBIE KOMIIOHEHTBI AIKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIYIEHTHI.
KpyroBopor BemecTB W MOTOK SHEPrUU B dKocucteme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie mnenu u cetd. OCHOBHBIE IIOKa3aTeld 3KOCHUCTEMBI: Ouomacca,
OPOAYKIHMsI. ODKOJOTHYECKHE MUPAMUAbL: MPOAYKIMU, YUCICHHOCTH, Onomacchl. CBoOMCTBa
HKOCUCTEM: YCTOMYMBOCTh, CAMOPETyJIALUs, pa3BuTue. CyKieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
HIMPOKOJIUCTBEHHOTO JIeCa.

AHTpONOreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOO3KocucTeMbl. buosnoruueckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiunBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepraackoro o 6uocepe. ['panutisl, coctas u cTpykTypa ouochepst. XKusoe
BemiectBO M ero (QyHkuuu. OcoOeHHOCTH Ouocdepbl Kak I100aJbHOM 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHMYECKHE LHMKIBI 3JI€MEHTOB (YyIJIepoaa, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emiin. AHTpONIOTeHHBIE U3MeHEHUs B Ouochepe. [modanbHbIe
HKOJIOTUYECKUE TTPOOIEMBI.

CocyecTBoBaHUE IPUPOBI U YenoBeyecTBa. CoxpaHeHHne OMOpa3HOOO0pa3Hs Kak OCHOBA
ycroifunBocTd Onocepsl. OCHOBA PallMOHATIBHOIO YIPABICHUs MPUPOIHBIMU PECYpCaMH U MX
UCIOJIb30BaHue. JlocTukeHus: OMONIOrUM U OXpaHa MPUPO/IBIL.

JdemoHcTpaumnu:

[Moptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «llumesbie nenu», «buorneHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmectBay, «llenn mnurtanus», «Okonoruueckas nupamuga», «buochepa u yenosek»,
«3JKocucTEMAa MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA XBOMHOIO Jiecay, «brorenos Bogoémay,
«ArpoueHos3», «lIpumepHble aHTPONOIeHHbIE BO3JMEHCTBHS Ha NpUPOAY», «Bakueiimue
UCTOYHUKU 3arps3HEHUs] BO3AyXa U TPYHTOBBIX BOI», «[louBa — BakHeWIIas COCTaBISIOIIAS
ouochepnr», «DakTopel gerpamanmuu  nouBy, «llapHukoBBI  ApdekT», «DakTophl



PaaMoOaKTUBHOTO 3arps3HeHus1 Onocdepnn», «O0mas cTpykrypa ouochepsn», «Pacnpoctpanenue
XKHU3HU B Omocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B Ouocheper,
«KpyroBopoT a3ota B mpupoe».

O6opynoBanue: Moieb-anminKanus « Tunuuaneie 6Mo1eH03bI», repOapuii «PacturenbHbie
coobmiecTBa», Koiekuuun «buorneHos3y, «Bpeautenn BaKHEHIIMX CEIbCKOXO35SHCTBEHHBIX
KyJIbTYp», TepOapuu ¥ KOJUICKIUH PACTeHHH W >KUBOTHBIX, NPHUHAUICKAINIME K pa3HbIM
AKOJIOTMYECKUM rpymnmnam oaHoro Buaa, Kpachas kaura Poccuiickoit Deneparuu, n300pakeHUs
OXpaHsIEeMbIX BUJIOB PACTEHUN U KUBOTHBIX.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOT'PAMMBI 110 BUOJIOTUN HA
BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O ObPA30OBAHU A

Cormacao ®I'OC COQO, ycraHaBIMBalOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeHero oo0Iero o0pa3oBaHus: JUYHOCTHBIM, METAMIPEIMETHBIM U
MIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B CTPYKTYPC JHUYHOCTHBIX PE3YJIbTATOB OCBOCHHA IPEAMCTA «buomorusy BBIJACJICHBI
CICMYIOIIME COCTaBIAIONIME: OCO3HAHHWE OOYYAIOIIUMHCS  POCCUMCKON  TIpakJaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIHLHOCTH U CAaMOOIpPEACNICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOIINXCS PYKOBOACTBOBATHCS B CBOCH
JESTEIbHOCTH 1I€HHOCTHO-CMBICTIOBBIMU YCTAaHOBKAMH, MPUCYIIUMHU CHCTEME OHOJIOTHYECKOTO
o0pa3oBaHus, HATUYNE YKOJIOTUYECKOTO MPAaBOCO3HAHMS, CTIOCOOHOCTH CTaBUTH LIETTU U CTPOUTH
JKU3HCHHBIC I1JIaHBI.

JIngHOCTHEBIE pE3yiabTaTbl OCBOCHUA IMPEAMCETA «buonorusa» JOCTUTAaKOTCA B CIAUHCTBC
yueOHOM M BOCTIHUTATEIHHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHHCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHATHIMU B
0011ecTBE MpaBWIAMH W HOPMaMH TOBEJEHUS M CIOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HaHUS,
CaMOBOCITMUTAaHUA W CaMOpPAa3BUTHUS, PA3BHUTUA BHYTpeHHefI Mno3uuuu JTMYHOCTH, IMMAaTpUOTU3MaA,
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBaXEHHS, OEpEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEQUI0 W  TPaJUIUsAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit denepanuu, Npupoae U OKPYKarollen cpee.

JlngHOCTHBIE Pe3yabTaThl OCBOCHHs Y4eOHOTro mpeameTra «bruosorus» MOKHBI OTpaxaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYHaIOIUXCsl PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTALMM, TMO3UTUBHBIX BHYTPEHHHX
yOXKIIEHU, COOTBETCTBYIOIIMX TPATUWIMOHHBIM IIEHHOCTSM POCCHUCKOTO  0O0IIecTBa,
paCIupC€HUC KHU3HCHHOI'O0 OIIbITa W OIBITa ACATCIbHOCTU B IPOLECCE pC€aln3allii OCHOBHBIX
HaIpaBJIe€HUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxIaHCKOTr0 BOCIMTAHUS

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TO3WIIMK  OOYdYalOImIeTOCs KaK AaKTUBHOTO |
OTBETCTBEHHOT'O YIEHA POCCUICKOTO 00IIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHA U
MIPABOIIOPSIKA;



TOTOBHOCTb K COBMECTHOI TBOPUYECKOH JEATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peneHnH y4yeOHBIX U MO3HABATEIbHBIX 33124, BBHIITOJHEHUN OMOJIOTHYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTh  ONpENeNiATh COOCTBEHHYIO IIO3MLHMIO [0 OTHOUICHHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YUYUTHIBAaTh B CBOMX JCMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSA JIIOJICH C pa3HBIMU YOKICHUSMU, KYJIbTYPHBIMU LIEHHOCTSIMH U COLMAIIbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B IIPOIECCE COBMECTHOIO BBINOJHEHHUS Y4eOHBIX,
MIO3HABATENIbHBIX W HCCIEIOBAaTEIbCKUX 33Ja4, YBAXUTEIBHOIO OTHOIICHHS K MHEHUIO
OTIIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO COICPIKAHMS,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKON IPaXKTAHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHHUS K
CBOEMY HAapoAy, 4yBCTBAa OTBETCTBEHHOCTH Inepel PoauHON, ropaoctu 3a CBOW Kpai, CBOIO
Ponuny, cBO# 3bIK U KYJIBTYPY, IPOLIIIOE M HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIEIUIO U TAMATHUKAM IPUPO/IbI, JOCTHIKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OUOJIOTHH,
NOHMMaHHUA 3HA4YCHUsT OWOJIOTMM B MO3HAHWW 3aKOHOB TIPUPOJABI, B JKM3HHM YEJOBEKAa U
COBPEMEHHOT0 00IIeCTBa;

uzeiHas yoexx IEHHOCTh, TOTOBHOCTb K CIIY’K€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HAaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOTO HAPOIa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELICHHS, ODUEHTUPYSCh Ha
MOpabHO-HPABCTBEHHbBIE HOPMBI U IIECHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaJ1a B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJUTEIISIM, CO3/IaHUIO0 CEMBbH Ha OCHOBE OCO3HAHHOIO
MIPUHSTHUS IEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULUSIMU HapoaoB Poccuu;

4) 3cTeTH4YeCKOr0 BOCTIMTAHUSA:

HCTETUYECKOE OTHOLIEHHWE K MHpY, BKIIIOYAsl 3CTETHKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIEHUH;

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACUCTBUS )KUBOM MPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@XEHHIO B pPa3HBIX BHUJAX HCKYCCTBA, CTPEMIIEHHE MPOSIBIATH
KauecTBa TBOPYECKON JIMUHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAIBLHOIO 0JIAronoJay4us:

MOHUMaHWE W pealn3aIus 310pOBOro U 0e30MacHOro 00pasa KU3HU (30pOBOE MUTAHUE,
COOJIIOJIEeHHE TUTMEHUYECKUX MPaBMII U HOPM, COATAaHCHPOBAHHBIA PEKUM 3aHATHH M OTABIXA,
peryisipHast  (u3MuecKash aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO
OTHOUICHUSI K COOCTBEHHOMY (DPU3MUECKOMY U NICUXHUECKOMY 3]I0POBBIO;

NMOHMMAaHWE IEHHOCTU TPaBUJ HMHAMBHUIYATbHOTO M KOJUIEKTUBHOTO O€30IacHOro
MIOBEJICHNUS B CUTYallUsX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJEH;

OCO3HAHHME MOCJIEICTBUM M HENPUATHS BPEAHBIX NPUBBIYCK (YMOTPEOJICHUS aKOroJs,
HapKOTUKOB, KypeHUs);



6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYZy, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPYA0I00HE;

TOTOBHOCTb K aKTUBHOM JEATEIHLHOCTH TEXHOJIOTMYECKON M COLIMAIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTH MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO JIEATEIbHOCTD;

UHTEpEC K pa3iuyHbiM chepam nmpodeccHoHATbHON AeATeIbHOCTH, YMEHHUE COBEpIIATh
OCO3HAHHEII BEIOOp Oyaymieii mpodeccuu U peann30BhIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCei
JKU3HHU;

7) 3KOJI0rH4eCcKOro BOCIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KaK MCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOPETEHHE OMbITa IUIAHUPOBAHUS
MIOCTYIKOB M OLIEHKU UX BO3MOXHBIX MOCIEACTBUN JUIsl OKPYXKArOLIEH Cpeibl;

OCO3HaHHUE I1100aJIbHOr0 XapaKTepa 3KOJOTMYECKUX MPOo0IIeM U IMyTel X pelleHus;

CIOCOOHOCTH MCIIOJIB30BaTh MpUOOpeTaeMble MpU U3yYeHUH OWOJIOTUU 3HAHUSI U YMEHMS
IpU pelIeHuU MNPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIONIE30BaHUEM (COOII0ICHUE
MpaBUJI MOBEICHUS B INPUPOJIC, HANPABJICHHBIX HAa COXPAHEHHE PABHOBECUSI B SKOCHUCTEMAX,
OXpaHy BUJIOB, 9KOCUCTEM, OHOChEpHI);

AKTUBHOE HEIPUSATHE JEHCTBUM, NMPHUHOCAIIUX BpEI OKPYXKAIOIICH MPUPOIHON cpeje,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKUE MOCIEACTBUS MPEeIIPUHUMAEMBIX
JIEMCTBUM U PEAOTBPALLATh UX;

HaJU4He PA3BUTOTO HKOJOTHYECKOTO MBIILICHUS, SKOJOTUYECKONW KYJIbTYphI, OIbITA
JEATETbHOCTH  SKOJOTUYECKOM HAMNpaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEJIbHONW, KOMMYHHMKAaTUBHOW M COLMAIbHOM MpaKTUKE, TOTOBHOCTH K YYAacTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTHUECKOW HAIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JAMalore KYyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIIEHCTBOBAHUE S3BIKOBOM M YNTATEIHCKON KYJIbTYphI KaK CPEICTBA B3aUMOICHCTBHS
MEXY JIOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUMONOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paIoOHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPEeICTaBIeHHs 00 OKpYyKaroleM
MHpE Kak O eIUHCTBE TMPHUPOABI, UEJIOBEKa M OOIIeCTBA, B TIIO3HAHWHM TPUPOTHBIX
3aKOHOMEPHOCTEH U pereHuH npo0eM coXpaHeHHs MPUPOJTHOTO PaBHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTMH AJIi COBPEMEHHOW IHMBWIM3AIMU: OOECTICUeHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3JAHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl Pa3BUTHS YEJIOBEUECTBA, MMOMCKA MyTel BbIXOAA U3 II100abHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecrieueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATBLHOMY
HCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTUYECKHX 3HAHWN B IIENISX TMOBBIIMICHUS OO0IIeH
KYJIbTypbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM 4YacTh (DYHKIIMOHATBHON
rPaMOTHOCTH O0y4aroumxcs, GopMUpyeMoil pu U3ydeHUr OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB IO3HAHMS, MCIOJb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4aeMble 3HAHUS IS aHaidn3a W OOBSICHEHHS SBICHUN
OKpYKAIoIIer0o MHUpa M MPOUCXOIAMIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE



3aKIIIOYCHUSI HAa OCHOBE HAYYHBIX (AKTOB M HWMEIOIIUXCS MaHHBIX C IIETbI0 ITOJy4eHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCTOJIh30BaTh OHMOJOTHMYECKHE 3HAHWS JJIs PEIICHUs
npo0JIeM B peabHbBIX KU3HCHHBIX CHTYaIlUsX;

OCO3HAHHE IICHHOCTH HAayYHOW JIEATEIIEHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh HHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEpHIBHOMY OOpPa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHWOJOTMHM B COOTBETCTBHH C >KW3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaThl OCBOEHHUS yuyeOHOro mnpeamera «buosorus» BKIIOUYAIOT:
3HaYMMble I8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA  MEXAUCHUIUIMHAPHBIE
(MeXnpeaMeTHbIe) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOINE LEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenr(uKy METOAOB MMO3HAHMS, HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHS,
SBJICHHE, IpOILeCcC, CHCTeMa, HAayuyHbId (DaKkT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0eHUe, U3MEpEHUe, HKCIEPUMEHT U JPYTUX), YHUBEpCaJIbHbIE
yueOHble JeHCTBUS (1I03HAaBAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00€CIEUHBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBHONW T'PAMOTHOCTH M COIMAIBHOW KOMIETEHIIMH OO0YYarolIuXcs,
CHOCOOHOCTh o0yyJarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCallbHble y4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHOM ITPAKTHKE.

MeranpenmeTHble pe3ysbTaThl OCBOEHUS IMPOTPaMMBbl CpEIHEro oOIero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

Osgi1aieHHe YHHBEPCAJIbLHBIMH Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMU:

1) 6a30BbIe JJOrHYECKHE [eiiCTBHSI:

CaMOCTOSITENIbHO (POpMYJIMpOBaTh U aKTyaJU3UpOBaTh NpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh MPH OCBOSHUH 3HAHUN MPUEMBI JIOTHUECKOTO MBIIIICHUS (aHaIM3a, CHHTE3a,
CpaBHEHMs, Kiaccu(uKaluy, OOOOIIEHHUs), PAaCKpbIBaThb CMBICH OHMOJIOTMYECKUX TOHATHUI
(BBLIENATH UX XapaKTepHbIE MPU3HAKH, YCTAaHABIMBATH CBSI3U C IPYTUMH MOHITUIMHU);

ONpeAeNsaTh LEIN JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHM HX JOCTHUKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTAaBICHHBIMU LIENSMU;

UCITOJIb30BaTh OMOJIOTHUECKUE MOHATUS AN OOBsACHEHHS (AKTOB W SBICHUH KHUBOMH
PUPOJIBI;

CTPOUTH JOTHUECKUE PACCYXACHUS (MHIYKTUBHBIE, IEAYKTUBHBIE, TI0 AHAJIOTUH ), BBIABIISATH
3aKOHOMEPHOCTH U MPOTHUBOPEUUS] B pacCMaTPUBAEMBIX SIBICHUSX, (DOPMYIMPOBATH BBHIBOJBI U
3aKJIF0YEHHS;

PUMEHSTh CXEMHO-MOJIENbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUYHI pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH PELICHUs MPOOJIeMBbI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUATbHBIX
U HEMaTepUaAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATENbHOCTh, OLICHUBAaTb COOTBETCTBHE PE3YJIbTATOB LIEISIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIBHOCTH;



KOOPJAMHHUPOBATh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYalbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJIEICTBUS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHS:

BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AEsITeNbHOCTH, HaBbIKAMU
paspenieHus: mpoodieM, ClOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METO/I0B
pelIeHUs] IPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BAaTh PAa3jMyYHbIe BUJABI JCSITEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAlMY, MPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUM YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

dbopMUPOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTENbHON NEATEIHHOCTH U
JKU3HECHHBIX CUTYaITUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3HpPOBATh 3ajJady, BBIJBUTATh
TUIOTE3Y €€ peleHus, HAXOIUTh apTrYMEHTHI JJIs 1I0Ka3aTelIbCTBA CBOUX YTBEPKICHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

AQHAIM3UPOBATH MOJIYUYEHHBIE B X0JI€ PEIICHUS 3a/1a4H PE3YJIbTaThl, KPUTUUECKU OLIEHUBAThH
UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KHU3HENIEeATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC WJCH, MPEJIaratb OPUTHHAIBHBIC IMOIXOABI W PEIICHHS, CTAaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMaIuu (TEKCTe ydeOHOro mocodus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTUYECKUX CIIOBApsSIX U CIIPaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIW3UPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
NpeJCTaBICHUs, KpUTUUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

(dbopMynHpoBaTh 3ampOChl M MPUMEHATh Pa3IM4YHble METOJbl IMpH IOMCKE U oTOOope
Ouosornueckoi nHpopMaIuu, HeOOXOAMUMOM JIJIsl BBITIOJHEHUSI YIeOHBIX 33714,

nproOpeTaTh ONBIT KCHOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIH,
COBEpIIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIH30BAHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpMYy TNpEACTaBICHUS OHOJIOTUYECKON
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTroe);

WCIIOJIh30BaTh HAyYHBIN S3bIK B KA4eCTBE CPENCTBA TpH padboTe C OWOIOTHYECKOM
uH(popMaIiel: MPUMEHITh XUMUYECKUue, PU3NYECKUe U MaTeMaTHUeCKUe 3HAaKU U CHMBOJIHI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1aieHHe YHUBEPCAJIBLHBIMH KOMMYHHUKATHBHBIMH J€HCTBUSIMU:

1) o6menne:



OCYILECTBIIATh KOMMYHHMKAIIUK BO BCceX cepax >KM3HM, aKTUBHO y4acTBOBaTh B JUAJIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoOil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBHICKA3bIBATh
CYKIECHHUSI OTHOCUTEJIbHO BBINOJHEHMSI NpEUlaracMod 3aJauyd, Y4YUThIBaTb HWHTEPECHl U
COIVIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JMAJIOra WIM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBbIE CpEICTBA OOLIEHMs, MOHMMATh 3HAUYEHHE COLMAJIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallui, YMETh CMATYATh KOH(PIUKTHI U
BECTH I1EPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMU OOILEHHUS M B3aUMOJEHCTBMS, MOHMUMATh HaMEpPEHUs
JPYrux JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs IeITeILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOTHI IpU
pemeHny OGMoIoruYecKor mpo0IeMbl, 000CHOBBIBATH HEOOXOJMMOCTh MPUMEHEHHS TPYITOBBIX
¢dbopM B3aMMOAEUCTBUS NPH peLLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yuy€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 4ieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJIAWHUPOBATH
JEHCTBUA 110 €€ TOCTUKEHUIO: COCTaBJIATh IIJIaH JEUCTBUM, pacIIpeeNsiTh PO ¢ Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHON PaOOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBBIE IIPOEKTHI, OLIEHWBATh WAEHU C IMO3WULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHWE B pPAa3IMUHBIX CHUTYyalUsX,
HPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS 7S BBIABIEHUS NpPOOJEM M HUX pELIeHHs B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYNKAaX IO OTHOLIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 30POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO NESTEIbHOCTh, BBIABISATH MPOOJIEMBI,
CTaBUTh U (QOPMYIUPOBAaTH COOCTBEHHBIE 33/Ja4l B 00pa30BaTENbHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (POPMUPOBAHHIO M MPOSIBICHUIO IIMPOKOM SPYIULIMH B Pa3HBIX 00JIACTIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHHUSI COBEPIIAEMBIX JICHCTBHIA
Y MBICITUTENIbHBIX MPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA, UCIIOJIb30BATh MPUEMBI pedIeKCUU
JUTSL OLICHKU CUTYaI[H, BBIOOpA BEPHOTO PEIICHMUS,;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTHUBBI U apT'YMEHTBI IPYTUX [PU AHAIU3E PE3YJIbTATOB JIECSITEIbHOCTH;

3) npuHATHE CeOs1 U APYrUX:

MPUHUMATH ceOsl, TOHNMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U apT'YMEHTBI IPYTUX MPU aHAJIA3E PE3YIIBTATOB JIESITEILHOCTH;

MpPU3HABAaTh CBOE MPABO U MPaBO JIPYTUX Ha OLIUOKU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH IPYTOro YeIoBeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHsie pe3ynbraThl ocBoeHUs nporpaMMbl COO mo Gmonorun Ha 6a30BOM YpOBHE
BKJIIOYAIOT creruduueckue s yueOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
crocoObl JeMCTBUH IO OCBOCHMIO, HHTEpIpETallMM W NIpeoOpa3oBaHUIO 3HAHWM, BUIbI
JESITeTPHOCTH TI0 MOJyYSeHHIO HOBOTO 3HAHHS M NMPUMEHEHHIO 3HAHWW B PAa3NIUYHBIX y4eOHBIX
CUTYaIlHsX, & TAK)KE B PEATbHBIX )KU3HEHHBIX CUTYallUsX, CBI3aHHBIX C Onosorueil. B mporpamme
IpeIMETHBIE Pe3yJIbTaThl IPEACTABICHBI 10 FoaM 00y4eHus.

[TpenmeTtHble pe3yabTaThl 0OCBOCHUS yueOHOTo npenmeta «buonorus» é 10 knacce 10IKHbI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HaYYHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PacCKphIBaTh COJEPKaHHE OMOJIOTMYECKHX TEPMHHOB M TOHSITHMN: )KU3Hb, KIETKA,
opranusM, MeTabo113M (0OMeH BELECTB U MPEeBpalleHNe SJHEPTUH ), TOMEOCTa3 (CaMOperysnus),
YPOBHEBas ~ OpraHU3alUsl  JKUBBIX  CHUCTEM, CaMOBOCIpPOM3BEAEHHE  (PEmpOayKIus),
HaCJIe/ICTBEHHOCTh, N3MEHUYHUBOCTb, POCT U Pa3BUTHE;

YMEHHME H3j1araTb OMOJOTMYECKHEe TEOpHM (KJIETOYHas, XPOMOCOMHAasi, MyTalllOHHas,
LEHTpajbHas JorMa MoJeKyJspHoW Ouonorun), 3akoHbel (I. Menpgens, T. Moprana, H. H.
Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOXKICHUS KyIbTypHBIX pacteHuit H. U.
Baguosa), onpenensaTh rpaHUIBI UX TPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

yYMEHHE BJaJIeTh METOJAaMH HAay4yHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOJEHHWE M OMHCAHUE
KMBBIX CHCTEM, TIPOLIECCOB W SIBIICHHWH, OpraHMW3alus W TMPOBEACHHE OHOIOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEAYEMBbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJyYeHHBIX PE3YyJIbTAaTOB, HCIIOJBb30BAaHHBIX HAYYHBIX MOHSATHA,
TEOPH U 3aKOHOB, YMEHHE JIeJIaTh BBHIBOBI HA OCHOBAaHHH TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJENATH CYNIECTBEHHBIC MPHU3HAKH BUPYCOB, KIETOK MPOKAPHOT M JYKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOLIECCOB: OOMEHA BEIIECTB U
NPEBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XeMOCHHTE3a, MHUTO03a, MeH03a, OIUIOIOTBOPEHUS, Pa3MHOXKECHHUS, WHIUBUAYATLHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);



YMEHUE NPUMEHSATh MOIy4YEHHbIE 3HAHUS IJI1 OOBACHEHHs OMOJOIMUYECKHX IMPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELLIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECIeUeHUs
0€30MaCHOCTH CBOEr0 3JI0pPOBbS U 3J0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOEHUS HOpPM
IPaMOTHOTO IOBEJIEHHUSI B OKPYXAaloLIeH NpUPOIHONW cpele, NMOHMMaHHE HEOOXOIUMOCTH
UCIIOJIb30BAaHUS JIOCTUKEHUH COBPEMEHHOW OMOJIOTMU M OMOTEXHOJIOTHH Ul pallOHAIBHOIO
IPUPOIONOIB30BaAHUS;

YMEHHUE pemaTh 3JIeMEHTapHbleé TeHETHYEeCKHe 33Jayd Ha MOHO- M JAUTHOpPHIHOE
CKpeLIMBaHMeE, CLEIUICHHOE HaclleIOBaHUE, COCTABIISITh CXEMbl MOHOIMOPHUHOIO CKPEIMBAHUS
JUI IpeJiCKa3aHusl HaclleZJ0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM U JIA0OPATOPHBIM 000PYAOBAHHUEM;

yYMEHUE KPUTHYECKH OLIEHUBaThb U HHTEPHPETHPOBATH HH(OPMAIMIO OHOIOTHYECKOrO
COJIepKaHUs, BKJIIOYAIOLIYIO ICEBAOHAYYHbIE 3HAHMUSA W3 Pa3lIMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpPMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHAIIbl), STUYECKHE ACTIEKTHI COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

yYMEHHUE CcO3[aBaTb COOCTBEHHbIE IIMCbMEHHBbIE M YCTHBIE COOOIIeHus, o0o0mas
Ouonornyeckyro HMHGOpPMALMIO M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[TpenmMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOTO0 npenmMera «buonorus» ¢ 11 knacce 1OnKHbI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe U POJM OUOJOTMH B CHUCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOT'O MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa [l PEeLIeHUs KU3HEHHbIX 3a7ay;

YMEHHUE pPacKpbIBaTh CO/Iep)KaHUue OMOJOTMUECKUX TEPMUHOB U MOHATHUI: BUJI, TOMYJISIIINS,
reHooHA, SBONIONMS, JBWXKYIIUME CHIBl ((aKTOpbl) H3BOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpraHM3MOB, BHJ000pa3OBaHUE, JKOJOrHYecKHe (HaKTOpbl, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHThI, LIeNH MUTaHUs, SKOJIorHyecKas nupaMusa, ouoreoueHos, ouocgepa;

yMEHUEe Wu3/arate Ouosnorndeckue Teopuu (3BomonMoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPUS SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiiieBoro cxoactea K. M.
bapa, uepenoBaHus riaBHBIX HampaBieHuid U nyred ssomonuu A. H. Cesepuosa, ydyeHus o
6uocdepe B. U. BepHasickoro), onpenensiTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE Ba/leTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHE U ONMHCAHUE
KHUBBIX CHCTEM, IIPOLIECCOB U SBJICHUN, OpraHu3alus M MPOBEIEHHE OHOJIOTrHYECKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJyYEHHBIX DPE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU IIOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE MPU3HAKU CTPOCHUS OMOJIOTMYECKHX O0BEKTOB: BUJIOB,
NOMYJSIIMM, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHOre€OlleHO30B M 3KOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  HM3MEHYMBOCTH, €CTECTBEHHOIOo  OTOOpa,
BU000pa30BaHus, MPHUCIIOCOOIEHHOCTH OPraHU3MOB, JAEUCTBHUS KOJOTMYECKHX (DaKTOPOB Ha
OpraHU3MBI, IIEpPEHOCA BEUIECTB U MOTOKA 3HEPTUU B 3KOCHCTEMAX, aHTPOIIOT€HHBIX U3MEHEHUH B
HKOCHCTEMax CBOEM MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOreOXMMHMYECKHX IMKJIOB B
ouocdepe;

YMEHUE TPUMEHSTH MOJy4YE€HHbIC 3HAHUS Ul OOBSCHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBJICHUM, JJIs1 IPUHATHS NPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM )KU3HHU C LI€IbI0 00ECIIeUeHUs



0€30MacHOCTH CBOETO 3JI0POBbS U 37I0POBbSl OKPYKAIOIIUX JIIOJIEH, COOJIIOIEHUS HOPM
IPaMOTHOTO TMOBEJICHHUSI B OKPYXaoIlell NPUPOAHON cpene, MOHMMAaHHWE HEOOXOIUMOCTH
UCIIOJIb30BaHUs JOCTUKEHUM COBPEMEHHOMU ouonoruu Ui paloHaIbHOrO
MPUPOIONOIB30BAHUS;

YMEHHE pellaTh d3JeMEHTapHble OMOJOTMYECKHe 33a/Jayd, COCTaBJIATh CXEMBI IMepeHoca
BELIECTB U SHEPTUU B 3KOcUcTeMaxX (LENU MUTaHUs);

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE U MPAaKTUYECKHUE PabOThI, COOMIONATh MpaBWiia IpU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OILICHHBATh M HHTEPIPETHPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOW WH(pOpPMALKK, HAYYHO-TIOMYJSPHbIE MaTepualibl), paccMaTpUBaTh TIJIOOAIBHBIC
9KOJIOTHYECKHE MPOOIEMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/aBaTh COOCTBEHHBIC NHCBMEHHBIE M YCTHBIE COOOMIeHHs, 0000Imas
Ouonornyeckyro HMHQPOPMANHMI0O H3 HECKOJBKMX HCTOYHHKOB, TPAaMOTHO HCIOJb30BATh
MOHSATUHHBIN anmapat OUOJIOTHH.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
No | Haumenopanme KosmuecTBo yacos JJIeKTPOHHbIE
(undposbie)
n/ | pa3jgeioB u TeM Bcer | Kourpoabn | IIpakruyeck
oOpa3oBaTeJibHbIE
n nporpaMmMsl 0 ble padoThI ue padboThbl
pecypcsbl
EHONOMIS KAk bubmuorexa [JOK
1 HavKa 2 0.5 https://m.edsoo.ru/7f41c
4 292
JKuBble cucTembl bu6mmoreka [IOK
2 17870'¢ 1 https://m.edsoo.ru/7f41c
OpraHu3anus 292
XAMUYSCKUT bu6mmoreka [IOK
3 COCTaB H 8 1 https://m.edsoo.ru/7f41c
CTPOEHHUE KIIETKU 292
KuszaenesrenpHO bubmmorexa [OK
4 g 6 https://m.edsoo.ru/7f41c
CTb KJIICTKHN
292
P
a3MHo>i<e;{;e I:e bubmuorexa [JOK
HWHIWBY, bH
5 AUBHLY 5 1 https://m.edsoo.ru/7f41c
pazBUTHE
292
OpPraHu3MOB
H
. :ICHGHCTBGHHOCT bu6mmoreka [JOK
6 8 1.5 https://m.edsoo.ru/7f41c
N3MCHYNBOCTH
292
OpraHU3MOB



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

OCGH;KH;MO bubmuoreka [JOK
TraHU3MOB.
7 P 3 https://m.edsoo.ru/7f41c
OcHOBEBI
292
OMOTCXHOJIOTHHU
bubmuoreka [JOK
8 PesepBHOE Bpems 1 https://m.edsoo.ru/7f41c
292
OBLIEE
KOJIMYECTBO
YACOBIIO 34 0 4
I[TPOIT'PAMME
11 KJIACC
N HaumenoBan | KosmuecTBo yacoB DJIeKTPOHHbIE
" | uWe pa3mesioB H (uudpoBbIe)
n/ Bcer | KoHTpoibH IIpakTHYeck
TeM o0pa3oBaTejibHbIE
I 0 ble padoThI ue padboThbl
NMPorpamMmbl pecypcsbl
N BOIOLIOHHA bu6mmoreka [IOK
1 1 14 1 https://m.edsoo.ru/7f41cc
s1 OMOJIOT S
74
B
HS;HH;I;?/IBTZIL bu6mmoreka [IOK
2 P 12 0.5 https://m.edsoo.ru/7f41cc
JKU3HHU Ha
74
3emie
Opranu3mMsl 1 bubnuotexa [JOK
3 OKpY’Karomiast 1 https://m.edsoo.ru/7f41cc
cpena 74
CooOmiecTBa u bubmuorexa [JOK
4 9KOJIOTUICCKU https://m.edsoo.ru/7f41cc
€ CUCTEMBI 74
OBUIEE
KOJIMYECTBO
YACOBIIO 34 0 25
I[TPOIT'PAMME

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC

Tema ypoka

KoJsnuyecTBo yacoB
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DJIEKTPOHHbBIE

Jl:;') Bcer | KoHTpoubH IIpakTHyeck | HU(PPOBLIE
. 0 ble padoThI ue padoThbl oOpa3oBaTe/ibHbIE
pecypchl
bubnunorexa LIOK
BrONOrHs B https://m.edso0.ru/863e6
CHUCTEME HayK L 122
https://m.edso0.ru/863e6
32a
MeTtonasl
IMO3HAHUS )KUBOU
MIPUPOJIBIL.
[Ipaktrueckas
pabora Ne 1 bubnnoreka [JOK
«Hcronb3oBanue 1 0.5 https://m.edso0.ru/863e6
Pa3INYHBIX 122
METOIOB MpHU
W3y4YEHUU
OMOJIOTMYECKHUX
00BEKTOBY
]j;d:)fe(;;;qewne bubmmoteka IIOK
’ 1 https://m.edsoo0.ru/863e6
MPOIIECCHI U UX 564
U3y4yeHue
XUMUYECKUHN
COCTaB KJIETKH. bubmuorexa [IOK
Boma u 1 https://m.edso0.ru/863e6
MUHEpaJIbHbIE f4e
COJIN
bubmmoteka IIOK
bemat. Cocras 1 https://m.edso0.ru/863e6
CTpOoeHHUe OEKOB
b72
DepMeHTBI —
OMOJIOTHYECKHUE
KaTaJIn3aTOpPHI.
JlabopaTopHas bubnuotexa [JOK
pabota Ne | 1 0.5 https://m.edso0.ru/863e6
«3yuenne b72
KaTaJuTHYeCKOM
AKTUBHOCTH

¢bepmeHTOB (Ha



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

npumepe
aMHJIa3bl UJIN

KaTaJia3bl)»
VEIeBOLLL bubnunoreka LIOK
7 T BII[ ’ https://m.edso0.ru/863e6
8 870
HVKICHHOBLLE bu6nmoreka [IOK
8 y https://m.eds00.ru/863e6
KUuciHoTel. ATO
dsc
Uctopus n
II::TOS;;;I bu6nmoreka [IOK
9 & https://m.edsoo.ru/863e6
KJIETKH.
€88
Knerounas
TeopHUs
Kierka xax
10 LIEJIOCTHAS KUBAst
cHhcTEMA
Crpoenue
9YKapuOTHYECKO
U KJIETKH.
Jlaboparopuast
pabota Ne 2
5!
ZT goy;e;; Ie<J'I€TOK bubmorexa HOK
apT it https://m.eds00.ru/863e6
1 >P;<I/ICB:THLD,< 05 110
’ https://m.edsoo.ru/863e7
rpuboB 1
. 16¢
OakTepuii Mo
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOTIpernapara
X U UX
OIMCAaHUE»
but6mmoreka [IOK
006
12 MEH Betiects https://m.edso00.ru/863e7
i MeTaboIn3M
66¢
POTOCHITES bubmuoreka [{OK
13 ' https://m.edsoo.ru/863e7
XeMocHUHTE3

c98



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98

bubnunoreka LIOK

14 HepreTieckii https://m.edsoo.ru/863e7
oOMeH
aae
KuzHeHHbIH
LUK KJIICTKH.
Jlenenue KieTKu.
Murto3.
JlaGopaTopHas
paborta Ne 3 bubmuorexa [IOK
15 «Habmonenne 0.5 https://m.edsoo0.ru/863e7
MHTO32a B dc4
KJICTKaX KOHYMKa
KOpEIKa JTyKa Ha
TOTOBBIX
MUKpOTIpernapara
X»
buocuntes
Genka, Pearius bubnuorexa [{OK
16 https://m.edsoo.ru/863e7
MaTPUYHOTO
96e
CUHTE3a
Tpancss — bubnunoreka LIOK
17 https://m.edsoo.ru/863e7
OmocuHTe3 OenKa
96e
Heknerounslie bubnmorexa LIOK
18 (OpMBI KHU3HU — https://m.edsoo.ru/863e7
BHUPYCHI 540
bubnmorexa LIOK
®opmbl https://m.edsoo.ru/863e8
19 Pa3MHOKEHHUS 1b6
OpraHU3MOB https://m.edso0.ru/863e8
3le
bubnmorexa LIOK
20 Meiio3 https://m.edsoo.ru/863e7
f4a
ObpazoBanue u
pa3BuTHE
MTOJIOBBIX KJIETOK.
OmnozoTsopere bubnmoreka [JOK
21 0.5 https://m.edsoo.ru/863e8
. JJabopaTopHas 1b6
paborta Ne 4 -
«3yueHne

CTPOCHUS



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
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https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6

ITIOJIOBBIX KJICTOK
Ha IOTOBBIX

MUKpOIIpenapara
X»
NunuBuayansHO Bu6muotexa [JOK
22 ¢ pa3BUTHE https://m.edso0.ru/863e8
OpPTraHU3MOB 436
I'enernka —
HayKa o Bbu6mumotexa [JOK
23 HACJICICTBEHHOCT https://m.edso0.ru/863e8
UH 6f2
W3MEHYHUBOCTH
3aKOHOMEPHOCTH
HaCJICOBaHUS bubnunoreka LIOK
24 MIPU3HAKOB. https://m.edso0.ru/863e8
Monorubpuanoe 878
CKpeLIBaHNe
Jurnbpugxoe
;I:li zI;HBaHHe' bubaunorexa [IOK
25 https://m.edso0.ru/863e8
HE3aBUCHMOTI'0 9a4
Haclle10BaHUs
MIPU3HAKOB
CuennenHoe
Haclle/IOBaHHE
MIPU3HAKOB.
JlaGopatopHas
pabora Ne 5
«Msynerine bubmuoteka [IOK
26 PeSyIETaToR 0.5 https://m.edsoo.ru/863e8
MOHOTHOPHUIHOTO c60
Y TUTHOPUTHOTO -
CKpEUIMBAHUS Y
Ipo30( Ui HA
TOTOBBIX
MUKpOITpernapara
X»
I'eneTuka momna.
HacnegoBanue bubnunorexa LIOK
27 MIPU3HAKOB, https://m.edsoo0.ru/863e8

CICIIICHHBIX C
I10JIOM

c60



https://m.edsoo.ru/863e8436
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https://m.edsoo.ru/863e86f2
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https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
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28

M3MeHYHBOCTb.
HenacnencTteeHH
as
H3MEHYNBOCTb.
JlaGopaTopHas
paborta Ne 6.
N3yuenue

Mo (pUKAITIOHH
on
H3MCHYHBOCTH,
MMOCTPOCHUE
BapUaIIMOHHOTO
psana u
BapHUalMOHHON
KPUBOI»

0.5

bu6nunorexa LIOK
https://m.eds00.ru/863e8
efe

29

Hacnencreennas
W3MEHUYUBOCTb.
JlaGopaTtopHas
pabora Ne 7.
«Ananus
MyTauuu y
npo3oduisl Ha
TOTOBBIX
MUKpOITpenapara
X»

0.5

bubnuoreka [{OK
https://m.eds00.ru/863e8
efe

30

T'enetuka
geJI0BEKa

bubmmoteka IIOK
https://m.eds00.ru/863e8
d78

31

PesepBHbIii ypOK.
O0600mmenue no
TEME
«HacmencTBeHHO
CThb U
H3MCHYHUBOCTD
OpraHUu3MOB»

32

Cenekius Kak
HayKa 1 MPoIiecc

but6mmorekxa [IOK
https://m.eds00.ru/863e9
214

33

Metonabl
IOCTHKEHUS
CeJIEKIINU

but6mmoreka [IOK
https://m.eds00.ru/863e9
214
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pacTeHuit u
YKUBOTHBIX
buorexnonorus bu6nmoreka [IOK
34 KaK 0Tpaciib 1 https://m.edsoo0.ru/863e9
MIPOU3BOJICTBA 336
OO011ee KOJIMYECTBO 34 0 4
YacoB 10 MPOTpaMMe
11 KJIACC
No KoanuyecTBo yacos DJIeKTPOHHbBIE
; uudpoBbie
n/ | Tema ypoka Beer | Konrpoabn | IIpakruueck
o0pa3oBarte/ibHbIE
n 0 ble paboThl ue padboThbl
pecypcsl
OBOJIIOLHS U bubnunorexka LIOK
1 METO/IbI €€ 1 https://m.edsoo.ru/863ea
U3YYCHUS 20e
n
:STOPHH bubnnorexa [JOK
BUTHS
2 E S 1 https://m.edsoo.ru/863e
bed 9570
00 2BOTIOIINH
bu6nunorexa LIOK
3 MUKPO3BOITFOIIHSI 1 https://m.edso0.ru/863e
9cle
[Tomymanus kak
AIIeMEHTapHast
eIMHUIIA BUJIA U
?IB; 631010:1;1:.%5[ bubanoreka [JOK
4 paTop 1 0.5 https://m.edsoo.ru/863e
pabota Ne 1
99c6
«CpaBHeHue
BHJIOB I10
MOpP(OJIOTHUECKO
MY KPUTEPHIO)
gijﬁ:ize ;;2“ Bu6miorexa [JOK
5 daxrops) P 1 https://m.edsoo.ru/863e
P 9da4
ABOJTFOITAN



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
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https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
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EcrecTBeHHbIN bubnunoreka LIOK
6 0TOOp U ero https://m.edsoo.ru/863e
bopmbl 9ed0
Pe3ynbrarsl
IBOJTIOIIHH:
IpUCIOCOOICHHO
CTh OPTaHU3MOB U
BUI000pa30BaHuUe
. JJabopaTopHas bubnuorexa [IOK
7 pabota Ne 2 0.5 https://m.edsoo.ru/863e
«Omnucanue 9fde
IpUCIOCcO0JICHHO
CTH OpraHu3Ma u
eé
OTHOCHUTEIIEHOTO
XapakTepa
Hampasnenus u Bbu6mmoteka [JOK
8 nyTH https://m.edsoo.ru/863e
MaKpO3BOITIOIHH 9cle
9 Heobpartumocts
IBOJTIOIIAN
Uctopus xu3znu
10 Ha 3emiie I/I
METOJIBI €€
U3YYEHUS
I'unotessl bubnmorexa LIOK
11 IPOUCXOXKIACHUS https://m.edsoo.ru/863ea
’KU3HU Ha 3emiie 5a6
PazBuTne x)u3uu bubmmoteka IIOK
12 Ha 3eMIe 110 3pam https://m.edsoo.ru/863ea
U TIeproam 6be
OCHOBHBIE ITaIbI
IBOJTFOIIHH
PacTUTEIHLHOTO U
?{EZEI:SE:KIZEP& bubnuoreka [IOK
13 0.5 https://m.edsoo.ru/863ea
pabota Ne 1 8bhe
«M3yuenune T
HCKOTIaEMBIX
OCTaTKOB

pacTeHuil u



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc

KHUBOTHBIX B

KOJUTCKIIUSIX )
Cospemertas bubnuorexa [{OK
14 cuetema https://m.edsoo.ru/863ea
OpPraHUYECKOT0
48e
MUpa
OBOIIONHUA bu6nmoreka [IOK
15 YeIoBeKa https://m.edsoo.ru/863ea
(aaTpOTIOTrEHE3) c2c
JBYoKyIMe CHIIbI bu6nmoreka [IOK
16 (daxropsr) https://m.edsoo.ru/863ea
aHTPOITOreHe3a d44
OcHOBHBIE
17 cTauu
SBOJIIOLIHH
YeJioBeKa
YenoBedeckue
pacel U bubnnorexa [JOK
18 OPUPOIHBIE https://m.edsoo.ru/863ea
aJanTanuu ea2
YeJioBeKa
PesepBHBIil ypOK.
O06o0meHue mo
19 TeMe
«Bo3HHUKHOBEHUE
U pa3BUTHE
JKU3HU Ha 3eMIiey
20 DKOJIOTHS KaK
HayKa
Cpenpl oouTanus bubnuoreka [IOK
21 1 DKOJIOTHYCCKUE https://m.edsoo.ru/863ea
(baxTopsl fec
Aobnotnueckue
(bakTopsI.
JlaboparopHas
pabota Ne 3. bubnuotexa [OK
22 «Mopdoonoruuec 0.5 https://m.edsoo.ru/863e

KHE 0COOCHHOCTH
pacTeHuu u3
Pa3HBIX MECT
o0ouTaHUIY.

b10e



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e

JlaGopatopHas
pabota Ne 4.
«Bnusane cBera
Ha POCT U
pa3BUTHE
YEPEHKOB
KoJIeyca»

23

buotnueckue
(bakTopsI

bu6nmmoreka [IOK
https://m.edsoo.ru/863e
b348

24

DKOJIOTHYECKUE
XapaKTEePUCTUKHU
MONYJISALIHH.
[IpakTuueckas
pabota Ne 2
«lloxcuér
IUIOTHOCTH
MOMYJISIUANA
pa3HBIX BUJOB
pacTeHuin»

0.5

25

Coo0miecTBa
OpPraHu3MOB —
OHOILIEHO3

bubnunoreka LIOK
https://m.edso0.ru/863e
b46a

26

DJKOJIOTHYECKHUE
CUCTEMEI
(3KOCHCTEMBI)

bubnmorexa LIOK
https://m.edso0.ru/863e
b46a

27

OcHOBHBIC
MOKa3aTeNIn
9KOCHCTEMBI.
DKOIOTHYECKHUE
MTUPAMHU/IBI.
CBolicTBa
9KOCHCTEM.
Cyxkueccus

bubnmorexa LIOK
https://m.edso0.ru/863e
b5fa

28

[Ipuponusie
3KOCHCTEMBI

29

AHTpOl'IOF CHHBIC
9KOCHCTCMBI

30

buochepa —
raobanabHas
HKOCHCTEMA
3emnn

bubnunorexa LIOK
https://m.edso0.ru/863e
bb5e



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e

3aKOHOMEPHOCTHU bubnmoreka [JOK
31 CYIIIECTBOBAHHMS 1 https://m.edsoo.ru/863e
ourochepsr bd16
32 YenoBeuecTBo B 1
ounochepe 3emnn
Cocy1iiecTBoOBaHU but6mmoreka [IOK
33 € MPUPOJIBI U 1 https://m.edsoo.ru/863e
YeJ0BeYecTBa bale
Pe3epBHBIit ypOK.
0O0001menue
TEMBI
34 «Coo0miecTBa L
IKOJIOTHYECKUC
CUCTEMBD»
OBILEE
KOJIMYECTBO
YACOB I1O 34 0 25
[TPOTPAMME

YYEBHO-METO/IUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JIJISI VUEHUKA

* buonorus, 10 knace/ [Taceunuk B.B., Kamenckuit A.A., Py6rios A.M. u npyrue /Tlox pen.
[Taceunuka B.B., Akironeproe o6imiectBo «M3narensctBo «lIpocBemenne»
* buonorus, 10 knacc/ Kamenckuii A.A., Kacnepckas E.K., CuBornazos B.U., AkiimonepHoe

O6H_ICCTBO «31aTenbpCTBO ((HpOCBeIJ_IeHI/IC»

METOAUYECKHUE MATEPHAJIBI VI YYUTEJIA

Metoauueckoe rmocooue

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET


https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

http://bio.1september.ru
http://college.ru/biologiya/
http://www.eco.nw.ru
http://www.sbio.info

http://www.darwin.museum.ru
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