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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
NOIXO0J0B K (opmupoBaHHuIO coiepxaHus ydeOHoro mpenmera «buonorus» cocraBuiu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3yibTaToB OO0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
o0UIMX LEeNsIX M MPUHIMUIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHME CUCTEMBI CPEIHETO
obuiero oobpazoBanusi B Poccuiickoit @enepaiyiu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAUYEHUU B TMO3HAHUU KUBOM MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM TOJIOKEHUSM, OIIPEeIICHbl OCHOBHBIC (DYHKITHH IPOTPAMMBI I10
Ouosioruu u €€ CTPyKTypa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUE O IENIx, 00 oluieil cTpareruu 00ydeHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYalOIIMXCS CcpeAcTBaMu ydyeOHoro mnpeamera «buomnorusy,
onpezaenseT 00s43aTeNIbHOE NPEAMETHOE COJIEp)KaHUE, €ro CTPYKTYpPY, paclpeleieHHue I10
paszenaM U TeMaM, PEKOMEHJYEMYIO IOCJIEI0BAaTEIbHOCTh U3y4eHUsl y4eOHOro marepuana c
Y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTENIbHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yYaroXCs.

B nporpamme 1o OHONOrMM TaKkKe YUMTHIBAIOTCA TpeOOBaHUSA K IJIAHUPYEMbBIM
JUYHOCTHBIM, METANPEJIMETHBIM U MpPEIMETHbIM pe3yjbTaTaM 00ydeHHs B (OPMUPOBAHUU
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIHHON JI€ATEIbHOCTH/y4eOHBIX AEUCTBUN O0yUarOIIUXCS 110
OCBOEGHHIO COJIepP KaHUs OMOIOTHYECKOr0 00pa3oBaHUsI.

B nporpamme no 6uonorun (10—11 kiaccel, 0a30BbIl ypOBEHb) peaqn30BaH MPUHIUI
IIPEEMCTBEHHOCTH B HW3Y4YeHMHM Ouosioruu, Omarojgapss 4eMy B HEW HpocMaTpuBaeTCs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBSA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAlMM  JINYHOCTH, OKOJOTMYECKOIO  MBIIUIECHUS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoHoit cpene. [losTomy Hapsay ¢ U3ydeHHEM O0IIEOMOIOTUYECKUX TEOPUH, a TaKKe 3HAHUHN
O CTPOCHMM MHBBIX CHCTEM pPa3HOTO paHra M CYHIHOCTU OCHOBHBIX IPOTEKAIOIIUX B HHUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH YJIeIEHO BHUMAaHKE MCII0JIb30BAaHHIO OTYyYEHHBIX 3HAaHUN
B IOBCEIHEBHON JKM3HM JUIsl pEIIeHUs NPHUKIAJHBIX 337ad, B TOM YHCIE: NPOPUIAKTHKU
HaCJIECTBEHHBIX  3a00JIeBaHUN  4YeNOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJbTUPOBAHUSA,
000CHOBaHMS PKOJOTMUYECKH LEIeco00pa3HOro MOBEACHUS B OKpY)Kalollel MpUpOoAHOHl cpere,
aHaJIN3a BIMSHUS XO3AHCTBEHHOM [EATENbHOCTH YEJIOBEKAa HA COCTOSHUE NPUPOIHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJIEHHE BHMMAHMS K NPUKIAJAHON HANpPaBIE€HHOCTH Y4eOHOTrO
npenMera «buonorus» MpoAUKTOBaHO HEOOXOIUMOCThIO 00eCHedeHUs YCIOBHM ISl perieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYecKOro o0pa3oBaHus, KOTOpas MpeArnoiaraet
¢dopmupoBaHHe y O00yYaromUXcs CIOCOOHOCTU anaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMsI 3aHHMaeT BaxHoe Mecto. OHa
oOecrieunBaeT (popMupoBaHue y OOy4alOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacupsieT 1 00001aeT 3HaHUS O )KUBOI MPUpPoe, €€ OTIIMYUTEIbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHM3alil M OHBOJIIOLMU, CO3JaET YCJIOBUS [UIsS: TO3HAHUS 3aKOHOB JKHMBOM TNPHUPOJBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
YKU3HU, SKOJIOTUYECKOTO MBIIIJIEHHS], LIEHHOCTHOT'O OTHOILIEHUS K KUBOM IIPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHne OWMOJIOTHS HWMEET TakXKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO O0IIero oOpa3oBaHusl, colManu3anuu odyqarommxcs. U3yuenue



O1o0ruM 00ecreynBaeT yCIoBUS 7151 JOPMUPOBAHUS HHTEIUIEKTYaIbHbBIX, KOMMYHHUKAIIMOHHBIX
U HMHQOPMAIIMOHHBIX HABBIKOB, JCTETHUYECKOW KYJIbTYpBl, CIIOCOOCTBYET HWHTETpalluu
OMOJIOTMUYECKUX 3HAHUN C IMPEACTaBICHUAMHU U3 JPYTUX Y4eOHBIX IPEIMETOB, B YAaCTHOCTH,
buzuku, xumun U reorpaduu. HazpanHble MoNoKeHUs O MpeAHA3HAYEHUH y4eOHOTo mpeameTa
«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 OOYyYaIOLIUECs JAOKHbI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble sl (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStoe
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYXKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT d3JEMEHTHl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QOpMHUpPOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTMHE MHpa M LEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIINX T'yMaHU3AIMH OMOJIOTHYECKOT0 00pa3OBaHMsL.

CTpyKTypupOBaHHE COJepKaHWs y4yeOHOro MaTepuasia B TporpaMMe MO OHOIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIIMUUTENbHBIX OCOOEHHOCTSIX
JKUBOM MPUPOJIbI, O €€ YPOBHEBOM OPraHU3allMu U SBOJIIOLNH. B COOTBETCTBUU € 3TUM B CTPYKTYype
yuebHoro npeamera «buosorus» BbIIEIEHBI CIEAYIOUINE coAepkKaTelbHble JuHUU: «buonorus
KaK Hayka. MeToJibl Hay4yHOro rno3HaHus», «Kierka kak 6uonornyeckas cucremay, «OpraHusm
Kak Omonornyeckas cucreMay, «CucteMa U MHOrooOpas3ue OpraHM4ecKoro MUpay, « IBOJIOIHS
JKUBOU MTPUPOBI», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

[lenp m3ydenuss yuebOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIa/ICHHE
0o0y4JarIMMHUCS 3HAHUAMU O CTPYKTYPHO-QYHKLIHMOHAJIBHOM OpraHu3alliy >KMBBIX CHCTEM
pasHoOro paHra u npuoOpeTeHre YMEHH HCII0JIb30BaTh 3TU 3HAHUSA Ui TPaMOTHBIX JIeHCTBUI B
OTHOILIEHUH O0BEKTOB >KUBOI MPHUPOJIBI U PEIIEHUS pa3IMYHBIX KU3HEHHBIX MPOOIEM.

Joctuxenue nenu u3zydeHus ydeOHoro mnpeamera «buosorus» Ha 06a30BOM ypoOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOINX 3a1au:

OCBOCHME 00YYaIOLUIMMHUCS CUCTEMbI 3HaHUH 0 OMOJIOIrMUECKUX TEOPUSX, YUEHHX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, TMpaBWJaX, CIYXKallUX OCHOBOM s (hOpPMHUPOBAHMS
IPEJICTABICHUA O €CTECTBEHHO-HAY4YHON KapTHHE MHpa, O METOAaX HAy4YHOIO TI103HaHUf,
CTPOEHUH, MHOT0OOpa3sMM U OCOOEHHOCTSIX MBBIX CHCTEM Pa3HOIO YPOBHSI OpraHU3alluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTUH;

dopmupoBaHre y 00y4aromuXcs MO3HABATEIbHBIX, MHTEIIEKTYAJIbHBIX U TBOPYECKUX
CIOCOOHOCTEH B Mpollecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHMM HAayYHBIX B3IJISIJIOB,
ueH 1 MOIX00B K U3YYEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIiy;

CTaHOBJIEHHE Y oOydvarommuxcs oOImeld KyabTypbl, (QYHKIHMOHAIbHON TI'pPaMOTHOCTH,
pa3sBUTHE YMEHUU OOBSACHATH M OLEHHBATDH SIBICHHS OKPYXKAIOIIEr0 MUpa JKUBOM MPUPOABI Ha
OCHOBaHUU 3HAHUH U ONBITA, MOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHrue y OOyYarOIIMXCS YMEHMH WLIIOCTPUPOBATh 3HAYCHHE OHMOJIOTHMYECKHUX
3HAaHUW B MPAKTUYECKOW JAESITEIBbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTUI U arpoOMOTEXHOJIOTHIA;

BOCMHUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIIOBEKOM >KUBOW MPUPOJIBL,
HE00X0IUMOCTH OEpeKHOr0 OTHOIICHUS K Hel, COOMIOCHUS STHUECKUX HOPM TP MPOBEICHUU
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHME LEHHOCTH OMOJOTMYECKMX 3HAHUM JUIS MOBBIIICHUS YPOBHS 3KOJOIMYECKON
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE MPUOOPETEHHBIX 3HAHWUM M YMEHUH B MOBCEJAHEBHON YKMU3HHU IS OLCHKH
TIOCJICAICTBUI CBOEH JEATENHLHOCTH IO OTHOUICHHIO K OKpYXKalolied cpene, cOOCTBEHHOMY
3JI0pOBBI0, 00OCHOBAHHE U COONIOICHHE Mep MPO(PHIAKTUKY 32a00JICBaHHIA.

CBS3b C PABOYEM ITPOT'PAMMOM BOCITUTAHUSI IIKOJIBI

Peanu3amusi BOCOUTATENLHOTO TIOTEHIIMANA YPOKOB Ouosioruu (YpOUHOH JESATEIBHOCTH,
ayIUTOPHBIX 3aHATUH B paMKax MaKCHUMaJIbHO JIOMYCTUMOW  y4yeOHOW  Harpys3ku)
MpeayCMaTpUBAET:

- MaKCHMMaJIbHOE HCIIOJIb30BAHHE BOCIUTATEIBHBIX BO3MOXKHOCTEH COAEpM aHUS YPOKOB
Uisi GOPMUPOBAHUS Y OOYYAIOIIMXCS POCCUUCKHUX TPAIUIMOHHBIX JTYXOBHO-HPAaBCTBEHHBIX H
COLIMOKYJIBTYPHBIX ~ LIEHHOCTEH, POCCHICKOTO HCTOPUYECKOTO CO3HAHHUS HA  OCHOBE
HUCTOPUYECKOTO IPOCBEIICHUS; MOAO0P COOTBETCTBYIOMIETO COJCPIKAHHS YPOKOB, 3aJIaHUU,
BCIIOMOTaTeNbHBIX MaTepUaIoB, MPOOIEMHBIX CUTYAIUH A7 O0CYKICHHUIA,

- BKIIFOUCHUE B COJICP)KAHUE YPOKOB IIEJICBBIX OPHCHTUPOB PE3yIbTATOB BOCIIUTAHUS, HX
yUeT B ONpe/IeNICHUU BOCIIUTATENbHBIX 33/1a4 YPOKOB, 3aHSATHUH;

- BBIOOp METOJIOB, METOMK, TEXHOJIOTHA, OKA3hIBAIOIINX BOCIUTATEIHLHOE BO3JICHCTBUE
Ha JIMYHOCTh B COOTBETCTBUU C BOCIUTATENBHBIM HJ€aJOM, IEJIbI0 M 3a/ladaMH BOCIIUTAHUS,
[[EJICBBIMH OPUCHTHPAMHU PE3YJIbTATOB BOCIHUTAHUS; PEATU3AIUI0 NMPUOPUTETA BOCIUTAHUS B
yueOHOM NesTeNbHOCTH;

- IPUBJICUCHUE BHUMAHUS O0yUYaIONINXCS K [ICHHOCTHOMY aCIIeKTy H3y4aeMbIX Ha YPOKax
MPEIMETOB, SBIICHUHN U COOBITHI, NHUIIUUPOBAHUE OOCYKICHH, BHICKA3bIBAHUIN CBOETO MHEHUS,
BBIPA0OTKH CBOETO JIMYHOCTHOTO OTHOIIICHUS K U3y4aeMbIM COOBITHSIM, SIBJICHHUSIM, JIHIIAM;

- TpPUMEHEHHWE WHTEPaKTHUBHBIX (opM y4uyeOHOW pabOThl — HMHTEIUIEKTYaIbHbIX,
CTUMYJTUPYIONINX [MO3HABATCIILHYI0 MOTHBAIIMIO, HWTPOBBIX METOJWK, IUCKYCCHUMU, JAFOIIAX
BO3MOXXHOCTh MPUOOPECTH OMBIT BEACHHUS KOHCTPYKTUBHOTO [Majora; TpyHnmoBod padoThI,
KOTOpasi YYUT CTPOHUTH OTHOIICHWS W JCHCTBOBATH B KOMAaHJE, CIIOCOOCTBYET Pa3BUTHIO
KPUTHYECKOTO MBIIUICHHUS,

- noOyxaeHue oOydarommxcs coOJM0JaTh HOPMBI MOBEACHMSI, NMpaBuia OOIIEHUS CO
CBEPCTHUKAMH U TEJAarOrHuecCKUMU paOOTHHUKAMH, COOTBETCTBYIOIIME YKJIaAy IIKOJBI,
YCTaHOBJICHUE M MOJIEPKKY J0OpOKeIaTeIbHON aTMochepsr;

- OpraHu3aIMio0 HACTABHUYECTBa MOTUBUPOBAHHBIX U APYAUPOBAHHBIX 00YUAIOIINUXCS HAJl
HEYCTIEBAIOIUMH  OJIHOKJIACCHUKAMH, B TOM 4YHCJI€ C OCOOBIMH 00pa3oBaTelbHBIMU
NOTPEOHOCTSAMH, NAIOIIET0 OOYYaIOUIUMCS COLUATbHO 3HAYUMBIA OMBIT COTPYAHHYECTBA U
B3aMMHOM ITOMOIIIH,

- VHUIMHPOBAHHE M TOJACPKKY HCCIEIOBATEIHCKON MEATEIBHOCTH O0yYarolIuXcs,
TUTAHUPOBAHWE W BBHIMOJIHCHHE WHAMBUAYAIBHBIX W TPYIIOBBIX IPOSKTOB BOCIUTATEIBHON
HATPaBIEHHOCTH.

Pesynbrarhl equHCTBAa Y4eOHOW M BOCTIMTATEIIBHON NIEATEILHOCTH OTPAaKEHBI B pasjiese
paboueii mporpammbl «JIMYHOCTHBIE PE3YAbTAThl U3YUEHUSI YIEOHOTO MpeaMeTa «OHOJIOTHI) Ha
YPOBHE CpeHEro 001Iero o0pa3oBaHusy.

B cucreme cpennero oOmero obpazoBanus «buosorusy, nzydaemasi Ha 6a30BOM YpPOBHE,
SBIISIETCS  00sI3aTENbHBIM yUEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIaCTH
«EcTecTBeHHO-HaY4HBIE TPEIMETHI.

Jnis n3ydenus 6Monoruu Ha 6a30BOM YPOBHE CPEIHEro OOIIero oOpa3oBaHMs OTBOIAUTCS
68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

COAEP)XAHUE OBYUYEHUS

10 KJIACC



Tema 1. Buojsiorus kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTHH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CTeTUKOM U mpaBoMm. Ponb Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTuHbI Mupa. CucreMa OMOJIOrHYeCKUX HayK.

Metoap! o3HaHUA KUBOM MPUPOB! (HAOIIOAEHUE, SKCIIEPUMEHT, OIMCAaHUE, H3MEPEHHE,
KIJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

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

Tabmuubl 1 cxembl: «MeTOobl TO3HAHUS KUBOW IPUPOABDY.

JlabopaTopHblie U IpaKkTHYeCKHe PadoThI:

[Tpaktiueckass pabota Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOJOB MNpPHU HU3YYECHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 UX OPraHU3AIHSA.

XKuseie cucrembl (OMOCHCTEMBI) Kak MpeaMeT H3ydeHus: Omonornu. OTIHdYue >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiicTBa OumocucteM M HMX pazHooOpasue. YPOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHU3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
AKOCHUCTEMHBIH (OMOTE01eHOTUYECKHIA), OMOC(hHEPHBIA.

JdeMoHcTpanum:

Tabmuipel u cxembl: «OCHOBHBIE TPHU3HAKU IKU3HU», «YPOBHU OpPraHU3alUU >KUBOU
PUPOIBI».

O6opynoBanue: moaens Mosekynsl JJTHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KJICTKH.

XUMUYECKUH COCTAaB KJIETKH. XMUMUYECKHE SIIEMEHTBI: MAKPO3JIEMEHTBI, MUKPOIJIEMEHTHI.
Bojia 1 MuHepanbHbIE BEIIECTBA.

@yHKIMK BOJABI M MHUHEpPAJIbHBIX BewlecTB B KieTke. [loanepikaHue OCMOTHYECKOIO
Oananca.

benku. CocraB u ctpoeHune 0elKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE AMHMHOKHUCIOTHL. AMHHOKHUCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIEKYNbl (TIepBUYHAsl, BTOPUYHAs, TPETHYHAs W YETBEpTUYHAs CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OETKOB.

®epmeHThl — OHojoruyeckue karaiau3atopbl. CTpoeHue (epMeHTa: aKTHBHBIM ILIEHTp,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunpl. OTinuuss  QepMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aToOpPOB.

VYrneBoasl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30KCupr003a), AucaxapH bl (caxaposa,
JaKTO3a) W MoJucaxapuabl (Kpaxmal, TJUKOTeH, IeJultoio3a). buomornueckue ¢(yHKIMU
YIJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPOGDHOOHBIE
cBoiicTBa. buonornueckue ¢pynkuuu nunuaoB. CpaBHEHUE YIIIeBOJIOB, OEIKOB M JUIMHJIOB Kak
MCTOYHUKOB DHEPIUH.

Hyxnennoseie kucinotel: JIHK u PHK. HykneoTubl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynknum JJHK. Crpoenme m ¢dynkumm PHK. Buger PHK. AT®: crpoenue u
byHKINN.

[Tutonoruss — Hayka o kierke. KiierouHas Teopusi — mpUMep B3aUMOAECHCTBUS UAEH U
¢bakToOB B HAYYHOM MO3HAHUH. METO/Ibl U3yUEeHUSI KIETKH.



Knetka kak nenoctHas xuBasi cuctema. OOmiye npu3Haky KJIETOK: 3aMKHYTasi Hapy»KHas
memOpana, mosiekynbl JIHK kak reneTrueckuii anmapar, CuCTeMa CHHTEe3a OeKa.

Tumbl KIETOK: JyKapHOTHUECKass H mIpokapuoruyeckas. OCOOCHHOCTH CTPOSHHS
MPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIIBHON, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIC CTPYKTYpPhl KIETOK — KJICTOYHAS CTCHKA, TIMKOKAIMUKC, WX (YHKITUH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHkmmu. lluTomnmasmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['omabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHOUbI KJIETKA: MUTOXOHJPHH, IIAacTUABL. [IponcxoxaeHne MUTOXOHAPU 1 Tu1acTul. Bussl
wiactua. HememOpaHHBIE OpPraHOWABI KIETKUA: PHUOOCOMBI, KJIETOYHBIH IICHTP, IICHTPHOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUIOB KIETKH. BritoueHus.

SAnpo — perynsaTopHslif eHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEIIECTB B KIIETKE.

JdemoHcTpaumMu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. Illneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOJIEY,
«PacrnpeniesieHue XUMAYECKUX JIEMEHTOB B )KUBOU MIPUPOAE.

Tabmunel u cxembl: «[lepuonuyeckas Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJBI BOJbI», «buocunres 6enka», «CTpoeHne MoieKyibl 6enka», «Ctpoenue pepmeHTay,
«Hyxkneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®», «CTpoeHune 3yKapuoTHUECKOM
KieTkn», «CTpoeHue KUBOTHOW KIeTKn», «CTpOCHHE pPACTUTENbHOW KIeTKn», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/ipa KIETKN», «Y TIeBOAbY, «JIMnuasn».

OOopynoBaHHe: CBETOBOW MHUKPOCKOHN, 00OpydOBaHHE Ul IPOBEAEHHS HAOIIOACHHI,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIMPENApPaThl PACTHUTEIIbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 1. «M3ydyeHHe KaTanUTUYECKOH aKTUBHOCTH (DEpMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopnast padota Ne 2. «M3yueHue CTpoeHHUS KJIETOK pACTCHHUH, >XHUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. ACCUMWIANMS  (IJIaCTHUECKUH OOMEH) u
JTUCCUMMJIISANINS (SHEPTETHYECKUit 0OMEH) — JIBE€ CTOPOHBI €IMHOTO MpoIecca Mmetadonuszma. Poib
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIM3Ma.

Tunbr oOMeHa BeriecTB: aBTOTPO(HBIA U rereporpodHblif. Pons depmenToB B 0OMeHe
BEIIECTB U MIPEBPAIICHUHN YHEPTHUHU B KIIETKE.

®dotocunte3. CBeroBas u TemMHOBas (Ha3el (orocuHTe3a. Peaknuu ¢doTocuHTE3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE (HOTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIMIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMmocuHTe3. XEeMOCHHTE3UPYIOIe OakTepuu. 3HAUYeHHWE XEMOCHUHTE3a IS KU3HH Ha
3emute.

DHepretudyeckuii oOMeH B  KJeTKe. PacmienieHue BEMIeCTB, BBIJACICHUE U
AKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl d3HepreTndeckoro oomena. [ mukonus. bpoxkenue u



ero Buabl. KucinopogHoe OKHCIeHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCTh SHEPTETUIESCKOTO OOMEHA.

Peakumu wmarpuuHoro cuHrte3a. leHernyeckas wunpopmamms u JHK. Peammzanums
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblid cuate3 PHK. Tpancnsius — 6uocunTe3 Oenka. Dranbl Tpancasnuu. KogupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie popmbl )ku3HU — BUpYCHI. MicTopust oTkpbiTus BUpycoB (. V. IBaHOBCKUiA).
Oco0OeHHOCTH CTPOEHMSI M KU3HEHHOTO LuKIa BUpPYycoB. bakrepuocdaru. bonesnu pacrenui,
JKUBOTHBIX M 4Y€JIOBEKa, BhI3bIBaeMble BUpycaMu. Bupyc ummynonedunura yenoseka (BIUY) —
Bo30yautens CIIMJla. OOpaTtHas TpaHCKpUIIMs, peBepraza M HHTerpasa. IIpodunakruka
pacrpocTpaHeHHUs BUPYCHBIX 3a00JICBaHUH.

JdeMoHcTpanum:

IToptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer w cxembl:  «Tumbel  muTaHus», «Metabomu3m»,  «MHUTOXOHAPUNY,
«OHepreTuueckuii oomen», «Xnopormnacry, «Porocunres», «Crpoenue IHK», «Ctpoenue u
dbyHkmoHupoBanue reHa», «Cunre3 Oenka», «['eHermueckuid  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xku3HeHHbIH 1K Bupyca CIIM[la, Oaktepuodaray,
«Pemmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Moens cTpykTypsl JJHK.

Tema S. PazMHoOKeHM e M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1uKi, WM KU3HEHHBIM LUk kinetku. MHTepdasa u muto3. Ilpouecchl,
nporekaromue B uHTepdasze. Permmukanus — peakuust marpuunoro cunteza JHK. Crpoenue
XpOMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
HaOopel. XpoMaTuael. LluTtonoruyeckne OCHOBBI Pa3MHOXKEHHMSI M MHIAMBUAYAJILHOTO Pa3BUTHUSA
OpraHU3MOB.

Jenenune knetku — muto3. Ctaauu muto3a. [Iporeccel, mporucxoasiye Ha pa3HbIX CTaIUsIX
MUTO3a. brOIOrn4eckuii CMbICI MUTO3a.

[Tporpammupyemasi TuOesb KIETKH — aromnTo3.

@®opMBbl pa3MHOXKEHHS OPraHU3MOB: 0€CI0JI0e U 10JI0Boe. Buabl 0ecronoro pa3MHOKEHUS:
JIeIEHNE Ha/IBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BETETAaTHUBHOE
pa3MHOeHUe. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaYEHHE IS CEIEKIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECroI0ro.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxoismue Ha craausx menosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyecknii CMbICI M 3HaYEHUE MEN03a.

["ameTorenes — npotecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [10JI0BBIE Kene3bl:
CEeMEHHUKU M su4yHMKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTo30u,
AllleKsIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHHS SIHIEKIETOK U
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

WNunuBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpPUOHAJIbHOE pa3BUTHE (IMOPHOTEHE3).
Otansl AMOPHOHATBHOTO PAa3BUTHUS Yy TMO3BOHOYHBIX >KUBOTHBIX: JAPOOJIEHHE, TracTpyJIsAius,
opranorenes. [ToctamOpronanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: HPSIMOE,
HernpsiMoe (JIMYMHOYHOE). BiusHuMe cpeapl Ha pa3BUTHE OPraHu3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butne pacteHuii. OHTOreHe3 IBETKOBOIO PacTEHUsI: CTPOEHUE CEMEHH, CTAIUN
pa3BUTHSL.



JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OIIIOOTBOPEHHUE Y
I[BETKOBBIX PAaCTeHHI», «BereratuBHOE pa3MHOKEHUE pacTeHUI», «/lenenue kieTku GaKTepuiiy,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpO€HHE XpOMOCOMBD», «KieTouHbli LMK, «Permkanus
JHK», «Mutos», «Meiosy, «IIpsimoe u HenpsiMmoe pa3BUTHEY, «] 'aMeTOreHe3 y MIEKOTTUTAIOIIUX
U 4yesioBekay, «OCHOBHBIEC CTAJIMU OHTOTECHE3a.

OOGopyznoBaHue: MHKPOCKOI, MUKponpenaparbl «CrepMaTo30MAbl MIIEKOMHUTAIOLIETOY,
«Sineknerka miekonuTaromero», «Kapruokuses B KJIeTKax KOpeUIka JyKay, MarHUTHasE MOJIEIIb-
anmukanus «Jlenenne kinetkn», moaens JJHK, monens Merada3noit XpoMoCOMBI.

JlabopaTopHble 1 IpaKkTHYeCKHE PAdOThI:

Jlaboparopnas pabora Ne 3. «HabmogeHne MuTO3a B KIIETKAaX KOHYMKA KOPEITKA JIyKa Ha
TFOTOBBIX MUKPOIpEnapaTax.

Jlaboparopuas pabota Ne 4. «l3yueHue CTpOEHHS MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HaciieicTBeHHOCTbh M U3MEHYUBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHeruku. Mcrtopuss pasButus reHetuku. Ponbs nuronorun u
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKiIax poccHiCKUX U 3apyO0exKHBIX YUEHBIX B pa3BUTHE
reHeTuku. Meroapl TEeHETHKUA (THOPUIONOTUYECKUM, UHUTOTCHETHUYECKUN, MOJIEKYISIPHO-
reHetTudeckuii). OCHOBHBIC TeHETUYECKHE OHATHS. [ eHeTnYecKkas CUMBOJIMKA, UCTIOJIb3yeMas B
CXeMax CKpellUBaHuM.

3aKOHOMEPHOCTU  HAacJe[AOBaHUSl  IPU3HAKOB, ycTaHoBIeHHble [.  MeHnenem.
MonoruOpuaHO€e CKpelrBaHie. 3aKOH eIMHO-00pa3us ruOpuI0B repBoro nokojaeHus. [Ipasuino
JOMUHUPOBAHUS. 3aKOH pacHieruieHus Tpu3HakoB. [mmore3a uwctorhl ramer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHHE.

JuruOpunHoe CKpemMBaHWE. 3aKOH HE3aBHCHMOTO  HACIEIOBaHUS  IPHU3HAKOB.
[{uroreHeTnyeckue OCHOBBI JAUTUOPUAHOTO CKpENIMBAHUA. AHAIM3UPYIONIEE CKPEIIMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHUS ISl ONIPEIEIeHHs TEHOTUIIA OCOOU.

CuenneHHoe HaclneoBaHue Tmpu3HakoB. PaGora T. Moprana mo CIHEIUIECHHOMY
Hacje10BaHUIo TeHoB. HapyllieHue clenyieHnsi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpoMOCOMHasI TEOPHS HACIIEACTBEHHOCTH. | eHeTHYECKHEe KapThI.

I'eneruka nona. XpoMOCOMHOE OIpe/ieleHHe 1oja. AyTOCOMBI U TOJIOBbIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble OpraHu3Mbl. HacienoBaHue MNPU3HAKOB, CUEIUJIEHHBIX C
MOJIOM.

N3menunBOCTh. BUIbI N”3MEHUNBOCTH: HEHACIICICTBEHHAS M HACJIeACTBeHHAs. Postb cpesbl
B HEHACIEJCTBEHHONW W3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(PUKAIMOHHON HN3MEHUYHNBOCTH.
Bapuauvonnsiii psa v BapuanonHast kpupas. Hopma peakuuu npusHaka. KonnuecTBeHHble U
KaueCTBEHHBIC PU3HAKU U UX HOopMa peaknuu. CBoHCTBa MOAU(PUKAIIMOHHONW N3MEHYMBOCTH.

HacnencrtBennas, wivM reHOTUIIUYECKasi, W3MEHUYNBOCTh. KoMOMHAaTUBHAS MU3MEHYUBOCTD.
Meiio3 u moJIOBOM mpolecc — OCHOBa KOMOMHATHBHOM W3MEHYMBOCTU. MyTallMOHHas
M3MEHUYUBOCTh. Kiaccudukamus myTranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacTtoTa U
NPUYMHBI MyTalii. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIEICTBEHHOM
n3menurBocty H. M. BaBunosa.

BHesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHbIE METOJbl TE€HETUKH YeEJIOBEKa:
TeHEeaIOTUYECKUH, OJIM3HENOBbIN, IUTOTCHETUYECKUH, OMOXUMHUYECKHA, MOJEKYISIpPHO-
reHetudyecknid. COBpEMEHHOE OIpEeACNICHHE TEeHOTHUIIA: ITOJHON€HOMHOE CEKBEHHPOBAHME,



TEHOTHIUPOBaHKE, B TOM yucie ¢ nomombio I[T[P-anamm3a. HacnencrBenHsie 3aboseBaHus
YeloBeKa: TeHHBbIe OOJie3HH, OOJE3HM C HACJICACTBEHHOW  MPeapacoyioKeHHOCTHIO,
XpoMocoMHBIE Oone3Hu. ComaThdeckue ¥ TeHepaTHBHbIC MyTanuu. CTBOJOBBIE KIICTKH.
[TpunHUMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, TPOMUIAKTUKY U JICUEHUSI F€HETHYECKHUX
Oone3nel. MeauKO-rTeHeTUUECKOe KOHCYJIbTUPOBAHUE. 3HAUEHHE MEAUIIMHCKONW TEeHETHKU B
MPEIOTBPALICHUH U JICYCHUU TeHETUICCKIX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
PecoBckwnii, H. 1. BaBuios.

Tabmumel u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHKUE M €r0 IUTOTCHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro I[UTOTEHETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«duruOpuanoe ckpeuBanuey, «l{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3anmoaeiicTBue aJiebHbIX T€HOBY, «I eHeTHYeCKue KapThl pACTEHUM, d)KUBOTHBIX U
yenoBekay, «l'eHermka mosa», «3aKOHOMEPHOCTH HACIEAOBAHHS, CIEIJICHHOTO C IOJIOMY,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buabl wu3MeHumBOCTHY», «MoOaupuKammoHHas
U3MEHUYUBOCThY, «HacnenoBanue pesyc-akropay, «['eHeTnka rpymnm KpoBu», «MyTannoHHas
U3MEHYUBOCTbY.

OGopynoBanue: Mojenu-aniuimkanuun «MoHoruOpuaHoe ckpemuBaHuey, «HemnomHnoe
JOMHHHpOBaHHE», «/{urubpuanoe ckpemmBaHue», «llepekpecT XpomMocom», MHKPOCKON U
Mukpornpenapar «J{pozoduna» (Hopma, myranuu (Gopmbl KpbUIbEB U OKPACKU Tena), repdapuit
«"opox mOCEeBHOW».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopaTtopHnast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPUAHOTO U TUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaboparopHas pabota Ne 6. «3ydyeHre MOANPUKAIMOHHON H3MEHYUBOCTH, MIOCTPOCHHE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

Jlaboparopnas pabora Ne 7. «Anamu3 wmyranuil y Jpo3oduibl Ha TOTOBBIX
MUKpOIpenaparaxy.

[TpakTrueckas pabota Ne 2. «CocTaBineHue U aHAIH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiusi Kak Hayka W Ipoliecc. 3apokJIeHUe CeJeKInH U AoMecTukanus. Yuenne H. U.
BaBuiioBa 0 IeHTpax NPOUCXOXKIEHUS M MHOT000pas3us KYIbTYPHBIX pacTeHuid. LleHTpsl
MPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, IITAMM.

CoBpeMeHHBIE METOABI CENEeKIMU. MacCOBBI U MHIAUBUAYATbHBIN OTOOPHI B CENEKIIHMH
pacTeHu# U XUBOTHBIX. OI[EHKA dKCTepbepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — MHOPUIUHT.
Yucras muaus. CkpeniuBaHue YuCTIX TuHUN. ['eTeposuc, nin rubpuanas cuia. HepoacrsenHoe
CKpemuBaHue — ayTtopuauHr. OtmanéHHas ruOpuguzanus U e€ ycrexu. VICKycCTBEeHHBIN
MyTareHe3 W TONYYCHUE TMOJHUIUIONAOB. JIOCTHKEHUSI CEeNeKIUM PACTEHWUW, >XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHAs HWHXKEHEpUs. Talbl CO3JaHUs
pexomOunanTHOM JIHK u Tpancrennsix opranuszmoB. Kierounas wumxenepus. Kietounble
KyJlIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOXKEHHE pacTeHnid. KiloHupoBaHue BbICOKOIIPOTYKTHUBHBIX
CEIbCKOXO03SHUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mpodiemel. MO —
TeHETHUYECKH MOIU(DUIIUPOBAHHBIE OPTaHU3MEI.

JleMoHCTpauu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapneuenko, M. @. liBaHOB.



Tabmuubl m cxemsl: kapta «lleHTpbI NMPOUCXOXKIEHHS M MHOrooOpasusi KyJIbTYPHBIX
pacteHui», «llopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJabTYpHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paborer akagemumka M. @. HWeanoBay, «[lomummonaus», «OOBEKTHI
O6uotexHonorun», «Kierounele KylbTypbl U KJIOHMpOBaHUE», «KOHCTpyHpoBaHHE U IEpEeHOC
TEHOB, XpPOMOCOM.

Ob6opynoBanue: MYISDKH IUIOJOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pacrenuii, repdapuii «CeabCKOX035ICTBEHHBIEC PACTEHUS».

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

Okckypeuss «OCHOBHBIE METOJbl U JIOCTMIKEHHUS CEJEKLMU pacTeHU M >KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATEIbHBIA Y4acTOK, B TEIUIMYHOE
X035UCTBO, Ta00PATOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

[TpeanocelIky BOSHUKHOBEHUS 3BOIIOLIMOHHOM TEOPHUHU. DBOJIFOLIMOHHAS TEOPUS U €€ MECTO
B Ouosioruu. BiusiHue 3BOIIOIMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CaunerenbcTBa 3BoJoLuu. [lageoHTomornyeckue: nocie0BaTeaIbHOCTh MOSBICHUS BUI0B
B TIAJICOHTOJIOTHYECKOW JIETONHCH, TepexonHbie (opmbl. buoreorpaduyeckne: CXOACTBO U
paznuuue ¢ayH 1 Gpaop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTMYECKUE: CXOJICTBA M pa3iIMyus 3MOPHUOHOB PA3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHbIE, aHAJIOTUYHbIE, PYAUMEHTAapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonnonHas Teopus Y. JlapBuna. Ilpeamochuikd BO3HMKHOBEHMS JapBHHU3MA.
JIBuoKylye Cuibl ABOJIOUMM BUAOB 1O JlapBuHY (M30BITOYHOE pa3MHOXKEHHE TpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNes€HHas HW3MEHYMBOCTh, OOpb0a 3a CyIlecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunternyeckas Teopus 3Boonun (CTI) u e€ 0OCHOBHBIE TOJO0KEHHUS.

Muxkpososmtonus. [lonynsanuusa kak eIMHUIA BUAA U YBOJIIOLIUU.

JIBuoxyme cuiibl (akTopbl) 3BOJIOLMU BHJIOB B MHpupoje. MyTalmoHHBIN Mpolecc U
KOMOWHATUBHAsI U3MEHYMBOCTh. [lomynsaiionHbIe BOJIHEI U Apeiid reHoB. M3oms1us u Murparus.

EcrectBennblii oTO0p — Hampapistomuid ¢aktop 3Bomonund. DopMbl ecTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB Kak pe3yabTaT 3Bosonuu. [IpuMepsl npucrnocobnenuit
y OpraHu3MoB. ApoMop(h03bl U UIN0-3TATI TAIHH.

Bun wu BumooOpazoBanme. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpaguyeckoe, 3K0JI0rH4ecKoe.

MaxkposBomonus. PopMbl 3BONIONUH: (QHIIETHYECKas, JUBEPreHTHas, KOHBEpPreHTHas,
napanensHas. HeoGpatumMocTs 3BoONNN.

[Ipoucxoxaenue oT HEeCIMEeUUATU3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienuanu3anys. ATanTuBHas paIdaiysl.
JdemMoHcTpaumuu:

IToprpetsr: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
['exkenb, @. Miomnep, A. H. CeBepios.



Ta6muip! u cxeMbl: «Pa3BUTHE OPraHUYECcKOro MUpPa Ha 3emiiey, «3apoIbITTI TO3BOHOYHBIX
KHUBOTHBIX», «ApXxeonTepukcy», «Popmbl 60pHOBI 3a cymiecTBOBaHUE», «EcTecTBeHHBIN 0TOOPY,
«MHorooOpa3ue copToB pacTeHuil», «MHorooOpasue MOpoAa >XKHUBOTHBIX», «llomymsmumny,
«MyTaloHHas U3MEHUUBOCTbY, «ApoMopdo3sly, «Mauoananrtanumny, «O0mas aereHepanus»,
«/IBmwxymue cuibl sBoTIOIMKNY, «Kapra-cxema mapmpyra nyremectsust Y. Jlapsunay, «bopsda
3a CYLLECTBOBAHHEY, «IIpucnocobaeHHOCTH OpPraHU3MOBY, «["eorpaduueckoe
BU000pa30BaHue», « IKOJIOTUIECKOE BHI000pA30BAHUE).

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPAaCKU, HAOOP TIIO0B U
ceMsiH, Kosutekuus «[Ipumepbl 3alUTHRIX MPUCTOCOOTICHHUH Y )KUBOTHBIX», MoJieinb «OCHOBHBIE
HaIMpaBJICHUS 3BOIIONUNY, 00bEMHAs MOAeNb «CTpOEHHE TOJIOBHOTO MO3Ta TTO3BOHOYHBIX.

Buoreorpaduyeckas kapra wmwupa, KoOieKius «QDPOpMBI COXPAaHHOCTH HCKONAeMbIX
JKUBOTHBIX U PACTEHMI», MoJenb anunkanusa «llepekpéct xpoMocom», BiIaXHbIE Mpenaparsbl
«Pa3Butue Hacexkomoro», «Pa3BuTue mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTal# (POPMBI KPBUIHEB U OKPACKH TETA).

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

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

Jlaboparopnas pabota Ne 2. «OmnucaHue NPUCIIOCOOJIGHHOCTH OpraHu3sMa ©u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHe )KHU3HU Ha 3emuie.

JloHayuyHble MpEeACTABICHUS O 3apOXKACHUU KU3HU. HaydHble runoTe3sl BOSHUKHOBEHMS
JKU3HM Ha 3emuie: aOHoreHe3 M MaHCIepMus. XUMUYecKas 3BONIONUS. AOUOTEHHBIM CHUHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPraHUUYECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMHUUECKON
sBostoiny. HauanpHele Tansl 6uonornyeckoi spotonuu. ['unoresa PHK-mupa. ®opmupoBanue
MEMOpPaHHBIX CTPYKTYp M BO3HMKHOBEHHE NPOTOKJIETKU. IlepBble KIETKM MU HX 3BOJIIOLMAL.
DopMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PazButue xu3nn Ha 3emiie 1o spam u nepuogam. Karapxeii. Apxeickas u mpoTepo30icKas
apsl. [Taneo3oiickast 3pa u €€ nepuo/ipl: KeMOPHUIICKUHN, OPAOBUKCKUM, CUITYpUICKUH, 1€BOHCKHUH,
KaMEHHOYTOJIbHBIH, IIEPMCKUH.

Me3o30lickas 5pa U €€ NEepUoabl: TPUACOBBIN, IOPCKUM, MEIIOBO.

KaiiHo3oiickas 3pa U €€ nmeproibl: MaJeOreHOBbINA, HEOT€HOBBIN, aHTPOTIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M IeoJIoTHYecKuX IpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLMU
PacTUTENHLHOTO U )KUBOTHOTO MUpPa. ApoMopd03bl y pacTeHH U ’KUBOTHBIX. [losiBIeHue, paciBer
Y BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpakeHue 3BOJOUNUU. OCHOBHBIE CHCTEMAaTHYECKHe
TpYHIbl OPTaHU3MOB.

OBonronusl 4elnoBeKka. AHTpONOJIOrMs Kak Hayka. Pa3BuThe npencTaBIeHHH O
IIPOUCXOXKIECHNUN YesloBeKa. MeTo1bl U3yueHus: aHTpornorene3a. CxoAcTBa U pa3indMsl 4eIoBeKa
U )KUBOTHBIX. CUCTEMAaTUYECKOE MOJIOKEHHE YEJIOBEKA.

JBuwxymue cuibl  (paxTopel) aHTpomoreHesa. HaciencTBeHHass HM3MEHUHMBOCTh U
ecTecTBEeHHbIN 0TOOp. OOIIecTBeHHBIN 00pa3 *KU3HH, U3TOTOBJICHUE OPYIUM Tpy/aa, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJMM W BETBH 3BOJIIOIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UENOBEK yMeEIbIi,
UenoBek npsmoxondmuii, YenoBek HeanaepTanbckuid, YenoBek pasymubid. Haxoaku
HCKOIIaeMBIX OCTAaTKOB, BPEMs CYILECTBOBaHUS, 00JacTh pacnpocTpaHeHHs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHSL.



Yenoseueckne packl. OCHOBHBIC OONBIIHME PAChl: €BpOICOUIHAs (€BpasHiicKas), HErpo-
aBCcTpajiouJHasi  (PKBaTOpUAIbHAsA), MOHIOJOMJHAS  (a3MaTcKo-aMepukaHckas). YepTsl
IpUCIOCOOICHHOCTH MPEICTABUTENEH YETIOBEYECKUX pac K YCIOBHSAM CYIIECTBOBaHUS. EMMHCTBO
yenoBevyeckux pac. Kputuka pacuszma.

JdemoHcTpaumuu:

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

Tabmune! u cxembl: «Bo3nukHoBeHne COHEYHOU CUCTEMBI», «Pa3BUTHE OPraHHMYECKOTO
mupa», «PacrturenpHas kieTka», <«OKuBoTHas kieTtka», «lIpokapuoruueckas KieTkay,
«CoBpeMeHHasi CUCTeMa OpraHuyeckoro mupay», «CpaBHEHHE aHATOMHYECKHX YepT CTPOCHHS
YeJI0BEKa U YeIOBEKOOOpasHBIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHUYECKUX HAXOIO0K
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme mmoam», «JpeBHue moan», «llepBbie
COBpPEMEHHBIE JIION», «UenoBeuecKre pachl».

Ob6opynoBanue: wmynsiku «lIpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
MUATEKAHTPOIa, HeaHAepTaablla, KPOMaHbOHIIA), CICNKUA WM U300paKEHUSI KaMEHHBIX OpYyIUil
MEPBOOBITHOTO YelOBeKa (KaMHHU-YOIIEPhI, pyOnia, ckpedia), TeoXpOoHOJIOrHIecKasi TadJuIa,
KoJuteKus «®opMbl COXPaHHOCTH UCKOTIAEMBIX KUBOTHBIX M PACTCHHID.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Ipaktuueckas padora Ne 1. «/3yueHue ucCKkomaeMbIX OCTaTKOB PacTEeHUM U KMBOTHBIX B
KOJUICKITUSX ).

DKCcKypcusi «IBOJNIOIUS OPraHuYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIM WM
KpaeBeauecKuil My3eil).

Tema 3. Opranu3msl 4 OKpy:KawIAas cpeaa.

OKojorusi Kak Hayka. 3ajgadyd M pa3fenbl AKOJIOTMH. MeTOoabsl 3KOJOTMYECKHX
MCCIIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MyIIHAs,  IMOYBEHHas,
BHYTPHOPTaHU3MEHHAsI.

Oxonorudeckue (akropsl. Kimaccudukamus skomoruyeckux (akTOpoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOIOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AOuotnueckne  (QakTOpel:  CBET, TEMIIeparypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucniocoOneHust OpraHu3MoB K AeHcTBHIO a0MOTHYECKUX (akTopoB. bruoigornueckre puTMsl.

buotnueckne  ¢daktopel. Bumbl  OMOTHYECKHMX  B3aWMOJCHCTBUN:  KOHKYPEHIIHS,
XUIIHAYECTBO, CUMOMO3  ero ¢opMel. [lapazutusm, koomepaius, MyTyaln3M, KOMMEHCATH3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMeEHcCalu3M, HeHTpanu3M. 3HaueHHE OHUOTHUYECKUX
B3aUMOJICCTBUH TSI CYIIIECTBOBAHHUS OPTaHU3MOB B IPUPOTHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTHKUA monyasanud. OCHOBHBIE TOKa3aTeNy TOMYJISIHH:
YUCJIIEHHOCTh, IUIOTHOCTh, POXJa€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpanus. JuHamuka
YUCJIIEHHOCTHU MONYJISALHUU U €€ PETyIIsIIus.

JdemoHcTpaumnu:

[Toptpetsr: A. 'ym6ombpaT, K. @. Pynbe, O. ['ekkens.

Tabmuiel u cxeMmbl: kaprta «[Ipupogasie 3006 3emin», «Cpelbl 00UTaHUsS OPTAaHU3MOBY,
«Doronepuonuzmy, «llomynsauuny, «3aKOHOMEPHOCTH pPOCTAa YHUCICHHOCTH MOMYJISIUU
nHpy3opun-tydenpkny, «Ilumespie menmny.

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckre 0COOEHHOCTH PACTCHHI U3 Pa3HBIX MECT
0oOUTaHUSD.

JlaGopaTtopHnas pabota Ne 4. «BnusiHME cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJICYCay.



[Tpaktuueckas padota Ne 2. «IToAacUéT MIOTHOCTH MOMYJISAIMA PA3HBIX BUOB PACTCHUIN.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBafd,
IPOCTPaHCTBEHHas, Tpopuueckas (mumieBas). Buapl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Okonoruyeckne cuctembl (dkocucremsl). [loHsTHe 00 sKOocHcTeME M OHOreoleHO3e.
@YHKIMOHAIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: IMPOAYLIEHTBI, KOHCYMEHTBI, PpEIYyLEHTHI.
KpyroBopor BemecTB M MOTOK 3HEPrUM B dKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTeNd HKOCUCTEMbI: Ouomacca,
OPOAYKIMS. DKOJIOTMYEeCKHE MHMpaMHbl: HPOAYKIMM, UYUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALUs, pa3BuTue. CyKieccus.

[TpuponHble 3KOCHCTEMBL. OJKOCHUCTEMBI 03€p M peK. OJKOocHcTeMa XBOWHOTO WU
HIMPOKOJIUCTBEHHOT O JIeca.

AHTpONOIreHHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOO3KocucTeMbl. buosoruueckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd sKocucTteM. CoxpaHeHHEe OHOIOTHYECKOTO
pa3sHooOpa3us Ha 3emiie.

VYuenune B. U. Bepuaackoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa ouocdepst. XKusoe
BemecTBO M ero ¢Qynkmun. OcobenHoctn Ouochepsl Kak TIIOOATBHOM 3IKOCHUCTEMBI.
JluHamudeckoe paBHOBECHE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHMYECKHE LHMKIBI 3JI€MEHTOB (YyIriiepoaa, a3oTa).
3onanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Ouochepe 3emin. AHTpOIIOTeHHBIE U3MeHeHus B onocdepe. [modanbHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

CocyecTBoBaHuE NpUPOBI U YernoBeyecTBa. CoxpaHeHne OMOpa3HOOO0pa3Hs Kak OCHOBA
ycroifunBoctu Onochepsl. OCHOBa PaLlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpcaMH U MX
UCIOJIb30BaHue. JlocTuykeHus: OMOIOTMH U OXpaHa MPUPOIBL.

JdemoHcTpaumuu:

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

Tabmuupl u cxemsl: «llumebie nenu», «buoneHos: cocraB u cTpykTypa», «IIpupogHsie
coobmectBay, «llenn mnurtanus», «Okonoruueckas nupamuga», «buochepa u yenosek»,
«IKocucTeMa MHUPOKOJIUCTBEHHOTO JIEcay, « IKOCHCTEMA XBOMHOTO Jiecay, «buoiienos Bogoémay,
«ArpoueHos3», «lIpumMepHbIE aHTPONOreHHBIE BO3ACHCTBHS Ha MNpUPOAY», «Baxuelmmue
VCTOYHUKHU 3arpsi3HEHUs BO3JlyXa U TPYHTOBBIX Boa», «llouBa — BakHeWIIas cOCTaBIIAIOILAs
ouoctheprr», «DakTopel gerpajauuu  nouB»,  «llapHukoBBIE  APdexT»,  «DaKTOPHI
PaAMOaKTUBHOTO 3arps3HeHus1 Onochepnn», «O0mmas cTtpykrypa ouochepsn», «Pacnpoctpanenue
XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Omocheps», «KpyroBopor yriepona B O6uocheper,
«KpyroBopot a3ora B Ipupoe».

O06opynoBanue: Moaenb-anTuIKanus « Tumudaasie OOIIeHO3b», Tepbapuil «PacTuTensHbIe
coobmiecTBa», Koyekuuun «buorneHosy, «Bpeautenn BaKHEHIINX CEIbCKOXO3SHCTBEHHBIX
KyJIbTYp», TepOapuu M KOJUJIEKIUM pacTeHUH W >KUBOTHBIX, NpHUHAUIeKAIIME K pa3HbIM
HKOJIOTHUECKUM TpyImimam oxHoro Buaa, Kpacuas kuaura Poccuiickoit @enepanuu, n300pakeHHUs
OXPAaHSAEMBbIX BUJIOB PACTEHUH U )KUBOTHBIX.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI I10 BUOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUIA



Cormacao ®I'OC COQO, ycraHaBIMBaIOTCA TpeOOBaHUS K pPE3yJlbTaTaM OCBOCHHS
00yJarIUMUCS TIPOrpaMM CPETHETo 00IIero 00pa3oBaHus: THYHOCTHBIM, METAIPEIMETHBIM U
MNPpECAMCTHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType NMUYHOCTHBIX pE3yJIbTaTOB OCBOEHHMs IpenMera «buonorus» BblIEIEHBI
CIEyIOIIMNE  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCHUHCKOM  Tpa)kIaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CAMOPa3BUTHUIO, CAMOCTOSTEIIBHOCTH W CaMOONPEIEICHUIO,
HAJIMYMEe MOTHUBALMU K OOyYeHHUIO OHOIOTWH, IIeJICHANpaBIEHHOE pPAa3BUTHE BHYTPECHHHUX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJOTUYECKOT0 3HAHUS, TOTOBHOCTh U CLIOCOOHOCTH 00Y4aOIINXCsl PYKOBOACTBOBATHCS B CBOEH
JESTEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMU, MPUCYIIUMHU CHCTEME OHOJIOTHYECKOTrO
00pa3oBaHMsl, HAJIMYME SKOJOTUYECKOTO MPABOCO3HAHMSI, CIIOCOOHOCTHU CTaBUTh LIEJU U CTPOUTH
JKU3HEHHBIE IJIaHbl.

JlnyHOCTHBIE pe3ynbTaThl OCBOEHMS MpeameTra «buonorus» AOCTUrarTCs B €AUHCTBE
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMU U J1yXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOuiecTBe MpaBUJIaMH M HOPMaMH IOBEAECHHUS M CIIOCOOCTBYIOT IIpOLIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAaHUSA M CaMOPA3BUTHsI, PA3BUTHUSI BHYTPEHHEH MO3ULMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplIeMy IOKOJIEHHUIO, B3aUMHOI'O
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAclI€QUI0O W  TpaJulusaM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS y4eOHOTo npenMeTa «buonorus» TOMKHbBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYalOLIMXCSl PYKOBOJCTBOBATHCS CPOPMUPOBAHHOW BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHMEHTallMi, MO3UTUBHBIX BHYTPEHHHX
yOeXAeHUH, COOTBETCTBYIOUIMX TPAJAMLIMOHHBIM ILIEHHOCTSIM  pPOCCHIICKOro  oOIIecTBa,
pacIIupeHHe KU3HEHHOTO OIbITA U ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3AaLUU OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATENIBHOM 1E€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMM  00ydYarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO 00IIEeCTBa;

OCO3HAaHHE CBOMX KOHCTHUTYIIMOHHBIX IIpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIOPSAJIKA;

TOTOBHOCTb K COBMECTHOI TBOPUECKOH N1€ATEIbHOCTH MPHU CO3JIaHUHU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENIbHBIX 33124, BBIMOJIHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTh  ONpENeNATh COOCTBEHHYIO IO3MILHMIO [0 OTHOUICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHME YUUThIBaTh B CBOMX JEHCTBHSX  HEOOXOAMUMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUSA JIOJIEH ¢ pa3HBIMU YOKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAIbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINOJHEHUS Y4eOHBIX,
MO3HABATENIBHBIX W HCCIEIOBAaTEIbCKUX 3aJa4, YBAXXUTEJIBHOTO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB MPU O0CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CO/ICPIKAHMS,;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJOHTEPCKOU EATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:



c(hOpMUPOBAHHOCTh POCCUHUCKON TPAKIAHCKON UJICHTUYHOCTH, MTATPUOTU3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepel POIMHON, TrOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBO# A3bIK U KYJIBTYPY, IPOLIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIEIUIO U TAMATHUKAM PUPO/IbI, JOCTHIKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYJIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJIEHUE U Pa3BUTHE OMOJIOTHH,
MOHVMAHUS 3HAYeHUsT OWOJOTMHM B IO3HAHWW 3aKOHOB TIPUPOJbI, B JKU3HU YEIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTh K CIIY)KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELLIEHUS, ODUEHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOUIEHUE K CBOMM POJMUTEISAM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOT'O
MIPUHSTHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPAaAULHUSIMU HapoaoB Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHUA:

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMaHNE YMOITMOHAIBHOT'O BO3ICUCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIATH
KaueCcTBa TBOPYECKOM JINUHOCTH;

S5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

MOHUMAaHWE W pealin3aius 310pOBOro U 0e30MacHOro oopasza KU3HU (310pOBOE MUTAHUE,
coOI0fieHre TUTUEHHYECKHUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynspHas (Qu3Myeckass aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUECKOMY 3/I0POBBIO;

MOHMMAaHWE LEHHOCTU TPaBWJI HWHAMBUAYAJIBHOTO M KOJUIEKTUBHOIO 0€30IacHOro
MOBEJICHUS B CUTYAIUsX, YTPOXKAIOIIUX 3OPOBbIO U KU3HU JIIOACH;

OCO3HAaHHE TOCIEACTBUA M HENPHUATHS BPEIHBIX MPUBBIYCK (YHMOTPEOIEHUS ATKOTOJIA,
HapKOTHKOB, KYpEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYZY, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPYI0JI00HE;

TOTOBHOCTb K aKTUBHOM J€ATEIHHOCTH TEXHOJIOTMYECKON M COLIMANIbHON HAIPaBIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBIMIOJHATH TAKYIO EATEIbHOCTD;

UHTEpEC K pa3iuyHbIM cepam mMpodeccrnoHalbHON AesITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp OyayIieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCei
KU3HY;

7) IKOJIOrM4eCcKOro BOCIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CYILIECTBOBAHHS;



MOBBILICHHE YPOBHS SKOJOTMYECKON KYyJIbTYphl: MPHOOpETEHUE ONbITa IJIAHUPOBAHUS
IIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI JJIs1 OKPYKAIOILLEN CPEe/Ibl;

OCO3HAHME TTI00AIBHOTO XapaKTepa KOJOTHYECKUX MPoOIeM U IMyTel UX PeLICHHUs;

CIIOCOOHOCTH UCHOJIB30BaTh MpUOOpETaeMble MPU W3YUEHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHUU MNPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHUEM (COOII0IeHUE
IIPaBWJI TIOBEJEHUS B INPHUPOJE, HAIpPABICHHBIX HAa COXPAaHEHUE PABHOBECUS B JKOCUCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEINpUATUE JEHCTBHUM, NPUHOCAILIMX BpEN OKPYKAOUIEH NPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKUE IMOCIEACTBUS MPEITPUHUMAEMbIX
JIEUCTBUN U NIPEJOTBPALLATD UX;

HaJIMYUE PaA3BUTOIO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJbTYpbI, OIIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MIO3HABATEJIbHOW, KOMMYHMKAaTUBHOW M COLMAIbHOM IpaKTUKE, TOTOBHOCTHM K YYAacTHIO B
MPAKTUYECKOU IESITETBHOCTH AKOJOTMYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs HAyKM M  OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JAMalore KyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MTOJIUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE S3bIKOBOM M UNTATEJIbCKON KYJIBTYpPbI KaK CPEICTBA B3aUMOICHCTBUS
MEXIY JI0JIbMU U ITO3HAHUS MUDA;

MOHMMaHUEe crenupuKku OUMOJIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBIIUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MUpE Kak O €IMHCTBE MpPHUPOAbI, 4YeloBeKa M OO0IlecTBa, B IO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U peleHNH TPOOJIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXJIEHHOCTh B 3HAUMMOCTH OMOJIOTUMHU JUIsl COBPEMEHHOW LMBMIIM3ALMU: 0OecredyeHus
HOBOTO YpPOBHSI Pa3BUTHS MEIULIMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100aJbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexosia K yCTOWIMBOMY pa3BUTHIO, PALUOHATBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB )KU3HU;

3aMHTEPECOBAHHOCTD B MOJyYEHUU OMOJOTMYECKHX 3HAHUU B LIEJISAX MOBBIIMICHUS 00Ien
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOH TIpPAMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH O0y4Jarouuxcs, popMupyemMoi Npu U3y4eHun ONOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB ITO3HAHUS, MCIOJNb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4yaeMble 3HAHUS U1l aHaidu3a U OOBSICHEHHs SBIICHUUN
OKpY’KAloIIero MHUpa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JelaTh O00OCHOBAHHBIE
3aKJIFOYEHUsS Ha OCHOBE HAy4YHBIX (DAKTOB W MMEIOUIMXCS JAHHBIX C LEIbI0 IMOTyYEHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHMYECKUE 3HAHMS JJs pelieHus
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAIIMSIX;

OCO3HAHHE IIEHHOCTH HAayYHOH J€ATENbHOCTH, FTOTOBHOCTh OCYILECTBIATh NMPOEKTHYIO U
HCCJIE0OBATENBCKYIO AESITEIbHOCTh MHIMBUYalIbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHMIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUN IO OHOJOTUU B COOTBETCTBHUH C JKU3HEHHBIMU
NOTPeOHOCTAMH.

METAINPEIMETHBIE PE3YJIbTATHI



MertanpeaMeTHbIe pe3yNIbTaThl OCBOCHUS YUEOHOro mpeameTa «buoNorusy BKIIIOYAIOT:
3HAYNMBIC JJIA q)OpMI/IpOBaHI/ISI MI/IpOB033peHI/I$I 06yan01u1/1xcs1 MG)KI[I/ICL[I/IHJII/IHapHLIe
(MeXmpeaMeTHbIE) O0IIeHAyYHbIE TTOHITHS, OTPaXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crienruKy METOJIOB IMO3HAHUS, UCTIOIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHSI,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusi, MCCIEAOBaHNUEe, HAOIIOJIECHUE, U3MEPEHUE, SKCIICPUMEHT M JPYTHX), YHHUBEpCAJIbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJSITUBHBIE), 00CCIIEUNBAIOIINE
dbopmupoBanre (YHKIIMOHATBLHON T'PAMOTHOCTH M COLMAJIBHONH KOMIIETCHIIMH OO0YYaronuxcs,
CIIOCOOHOCTB 00yJarmuxcst HCII0IL30BaTh OCBOCHHBIE MEXIUCIUTIITUHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJbHbIE y4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOM U
COITMAIbHOM MPAKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOCHHS MPOrpaMMBI CpeJHEro oOmiero oodpazoBaHUs
TOJI’)KHBI OTpa)KaTI)Z

OByaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBbIe JJOrHYECKHE AeHCTBHS:

CaMOCTOSITENIbHO (POpPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HUCITIOJIB30BAThH HpI/I OCBOCHHNHN 3HaHI/II\/JI HpI/IéMBI JIOTHYCCKOT'O MBIIIJICHU S (aHaJII/I?,a, CHHTEC3a,
CpaBHEHHUS, KiIacCH(pUKALKMK, OOOOIIECHHUS), PACKPHIBATH CMBICT OHOJOTHYECKHX ITOHATHN
(BBLIENATH UX XapaKTepHbIEC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMOHSATUSIMU);

OTIPENIETIATh 1ENN JeATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUHU WX JIOCTHKEHUS,
COOTHOCUTH pC3y.]'IBTaTBI JACATCIIbHOCTH C ITIOCTAaBJICHHBIMU LICIIAMMU,

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUS UIsi OObACHEHUs (AKTOB U SIBICHUN KUBOU
MIPUPOIBL;

CTPOUTH JIOTHUECKUE PACCYXACHUS (MHIyKTUBHBIC, IETYKTUBHbIE, IO AHATIOTUH ), BBISBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUMS B paCCMaTPUBAEMBIX SIBICHUAX, (POPMYJIUPOBATH BBIBOABI U
3aKIIIOYEHUS

MPUMEHSATh CXEMHO-MO/JIEIbHBIE CPEACTBA AJIA MPEIACTABICHUS CYILIECTBEHHBIX CBA3EH U
OTHOIICHUH B M3y4aeMbIX OHMOIOTMYECKUX OOBEKTaX, a TaK)Ke MPOTUBOPEUUI Pa3HOTO poja,
BBISIBJICHHBIX B pasanme I/IH(bOpMaIII/IOHHBIX HCTOYHUKAX,

pa3zpabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIINXCS MaTEPHATbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEISM,
OIICHHUBATH pI/ICKI/I HOCHG}ICTBI/Iﬁ JACATCIIbHOCTH,

KOOPJMHUPOBAaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.

2) 6a30BbIe MCCIEA0BATEIbCKHE IeHCTBUS:

BIIAJICTh HABBIKAMHU Y4€OHO-HCCIIECOBATEIHCKON M MPOCKTHOM NEATEIbHOCTH, HAaBBIKAMH
pazpemieHusi mpobIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIHLHOMY IOUCKY METOJIOB
pemeHI/m HpaKTquCKHX 3ajJa4, HpI/IMeHeHI/IIO paBJII/I‘-IHI:IX MCTOAOB ITIO3HAHUAA,

WCIIOJIB30BaTh PA3JIMYHBIC BUIBI ACATEIHPHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €T0
WHTEPIPETAINH, MPEeoOpa3oBaHUI0 W MPUMEHEHHUIO B YYEOHBIX CHUTYyAIUSAX, B TOM YHCIIC MPHU
CO3JaHUHN y‘-Ie6HI>IX " COILIUAJIBbHBIX HpOCKTOB;



(opMHpOBATh HAYYHBIA THUIl MBIIUICHHS, BIAJETh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMU
MOHATUSMH U METOAAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7aud B OOpa30BaTEIbHON NEATEIHHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIaTh
TUIOTE3y €€ PELICHNUs, HAXOJUTh apIryMEHTBHI JUIS JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUH, 3a71aBaTh
napameTpsl ¥ KpUTEPUH PEIICHUS;

aHAJIM3UPOBATh [IOJyYEHHBIE B XO/1€ PEILICHUS 3a/1a41 Pe3yJIbTaThl, KPUTHUECKHU OLICHUBATh
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSIX;

JIaBaTh OLICHKY HOBBIM CUTYallUsM, OLEHHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh II€JICHANIPABICHHBIN IOMCK IEPEHOCa CPEICTB U CIIOCOOOB ICHCTBUS B
npo¢eCCHOHATILHYIO Cpeay;

yMeTh IEpPEeHOCUTh 3HAHHWA B  IIO3HABATEJIIbHYID M  IPAKTUYECKYI0  00JIacTH
KHU3HEIEATEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00J1aCTei;

BBIJIBUT'aTh HOBbIE HWJEH, NpeIJlaraTh OpPUTMHAJIbHBIE MOAXOAbI U PELICHUS, CTABUTh
npoOJIeMbl U 33Ja4uu, IOMyCKaroIUe aJbTepHATUBHbIE PELICHHUS.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBATLCS B PA3IUMYHBIX MCTOYHMKAX HMH(OpMaLUU (TEKCTe yueOHOro mocolus,
HAY4YHO-TIOMYJISIPHON JUTEpaType, OMOJOTMYECKUX CIOBapsIX U CIPAaBOYHHMKAX, KOMIIbIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh MH(MOPMALMIO pa3lIWYHbIX BHJIOB U (opM
NPEJICTaBICHUS, KPUTUIECKN OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

dbopMymHpoBaTh 3ampOChl M TMPHUMEHSATh PazIHMYHBIE METOJABI INPH IOHCKE U O0TOOpe
O6uonornyeckoi HHGopMaIK, He0OX0IMMOMN AJIs BHIIOJHEHUS y4eOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHMUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OpMYy TpEACTaBICHUS OUOJIOTHYECKOM
uHpopManuu (cxembl, rpaduKu, TUarpaMMsl, TaOIMILIbI, PUCYHKH U IPYToe);

UCIOJIb30BaTh HAy4HbBII S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OMOIOTHYEeCcKOM
uHpOpManrel: TPUMEHITh XUMHUYECKHe, (PU3MYeCKHe W MaTeMaTU4YeCKHe 3HAKW U CHMBOJIHI,
dbopmysbl, a0OpeBUaTypy, HOMEHKIATypy, HCIOJIb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HATIISAHOCTH;

BJAJ€Th HABBIKAMU PpACHO3HABAHUS M 3alIMThl WHGpOpMANUK, HH(OPMAIIMOHHON
0€30MacHOCTH JIUYHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYILECTBIISATh KOMMYHHKAIIUK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WINA JIUCKYCCHU TI0 CYIIECTBY OOCYXKIaeMOl TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BBHICKA3bIBATh
CYXJICHUS OTHOCHTEJIHHO BBIMIOJHEHUS TMIpeIUIaraéMoil 3a/Jadd, YYWUTHIBATH WHTEPECH U
COIJIACOBAHHOCTh MO3ULIUHI IPYTUX YUaCTHUKOB JUAIOTa UM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIC CpEICTBa OOLICHMs, TMOHUMATh 3HAUYEHHE COLMAIBbHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CUTYAlNi, yMETh CMArYaTh KOH(DIUKTH U
BECTH [1€PErOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMU OOILEHHUS M B3aMMOJACHCTBHS, MOHUMATh HAMEPEHUs
JPYTUX JIOACH, MPOSIBIATh YBAXKHUTEIHHOE OTHOIICHUE K COOCCEHUKY U B KOPPEKTHOH (opme
(opMynHpOBaTh CBOU BO3PAXKEHNUS;



pa3sBEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs 1esITeJIbHOCTh:

IOHUMAaTh M HMCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHON pabOThI IpU
peleHnH OMOIOTnYecKoi MpodsieMbl, 0OOCHOBBIBAaTh HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMOAEHCTBHS MPH PEeLICHUH y4eOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBHH € y4€TOM OOLIMX WMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BBIBaTL M KOOPIMHUPOBATH
JIEHCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACIIPEAEIIAT POJIA C Y4ETOM MHEHUH
Y4aCTHUKOB, OOCYXKIATh PE3yJIbTaThl COBMECTHOU PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAKJOr0 Y4aCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 Pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IIPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIIAATh TO3UTUBHOE CTPAaTETMYECKOE IIOBEIECHHWE B pPa3IUYHBIX CHUTyalusX,
HPOSIBJIATH TBOPUECTBO U BOOOpAKEHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJIbHBIMHU PeryIsTHBHBIMH 1eHCTBUSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJOrMYECKUE 3HAaHUS [UI BBIABICHHUS NpoOJIeM M HUX pELIeHHUs B
KU3HEHHBIX U YU€OHBIX CUTYalMsIX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI 1IEI€BbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K KMBOW MPHUPOJE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKpPYXKaIOIINX;

CaMOCTOSITENIbHO OCYILECTBIIATh TMO3HABATENbHYIO JESITEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBIE 3aJayll B OOpa30BATEIHHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IUJIAaH pelieHus NpoOiIeMbl ¢ Y4ETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMeTa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

Croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM APYAULIUU B Pa3HBIX 00JIaCTSIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAESTEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMBIX JEHCTBHIMA
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, HCIOIB30BATH MPUEMBI pedIieKCUU
JUISL OLIGHKU CUTYalllH, BBIOOpA BEPHOTO PEIICHMS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHIKEHUIO;

IIPUHUMATb MOTHBBI U ApIYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YNIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPHA aHAJIA3€E PE3YJIBTATOB AEATEIbHOCTH;



IpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;
pa3BHUBATh CIIOCOOHOCTh TOHMUMATh MUP C TTO3UIUH JIPYTOr0 YEeIIOBEKA.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT CrieluQuuecKue s yueOHoro npenmera «buoorus» HaydHbIE 3HAHHS, YMEHUS U
CHOCOOBl JIEMCTBUH 10 OCBOCHMIO, WHTEPIIPETAllMM H MNpeoOpa3oBaHUIO 3HAHUM, BHIBI
JEeSITEIbHOCTH 1O MOJYYECHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTYallUsX, @ TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYyallUsX, CBSI3aHHbIX ¢ Onosiorueil. B mporpamme
IpeMETHBIC PE3yNIbTaThl MPEACTABICHBI 10 roJjaM 00y4eHUsI.

[IpeameTHbIE pe3ybTAaThl OCBOEHUS yueOHOTO npeameTa «buonorus» ¢ 10 knacce 10KHBI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe M pOJU OMOJOrMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUN: )KU3Hb, KJIETKA,
opranusM, MeTabou3M (0OMEH BEIIECTB U MTPEBpAIEHUE YHEPTUH ), TOMEOCTa3 (CaMOPETyISIIHs ),
yYpOBHEBasi  OpraHM3alusi  KMBBIX  CHCTEM, CaMOBOCHpPOU3BENEHUE  (PEHnpOIYKIIMS),
HACJIE/ICTBEHHOCTb, U3MEHUYHUBOCTb, POCT U Pa3BUTHE;

yMEHUE u3jiaraTb OHOJOTHMYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEHTpajbHas JorMa MoJeKylspHol Ouosorun), 3akoHel (I. Mengens, T. Moprana, H. W.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKACHUSI KyIbTYpHBIX pacTteHuil H. U.
BaswuiioBa), onpenenars rpaHuLbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE Ba/leTh METOJaMHM Hay4YHOTO MO3HaHMSA B OMOJOrMU: HAOJIIOJICHHE M OINMCaHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIECHUH, OpraHu3alus M MPOBEJCHHE OHOJOTMYECKOTrO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAYyUHBIX HOHSITHMH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBObI HA OCHOBAHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHME BBIICISTh CYHIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK MPOKApPUOT U JyKapuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
IpeBpalleHus] YHEPruu B KIETKe, (OTOCHHTE3a, IMIIACTUYECKOr0 M IHEPreTHUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIIOJOTBOPEHHS, PA3MHOXKEHUSI, NHAUBUAYAIBHOIO Pa3BUTHUSA
opraHusma (OHTOI€He3);

yYMEHHME MPUMEHSATH MOJYyYEeHHbIE 3HaHUA N7 OOBSCHEHUS OMOJOTMYECKHUX MPOIECCOB U
SBJIGHUH, 1151 IPUHATUS MIPAKTUUYECKUX PEIEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 00ecieueHus
0€30MIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOUIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJIEHHSI B OKpYXaolleil NpUpoIHON cpene, MOHMMaHUE HEO0OXOIMMOCTH
WCIIOJIb30BAaHUsl JOCTUKEHUM COBPEMEHHON OMONIOrMM U OMOTEXHOJOTHH AJs PalMOHAIBHOTO
HPUPOONOIb30BAHNUS;

YMEHHUE pemaTh »3JIeMEHTapHble TI'eHeTHYEeCKHe 3aayd Ha MOHO- M JAMTHOpPHIHOE
CKpeIIMBaHKe, CLETUICHHOE HAaClIeI0BaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUI IpeJiCKa3aHMsl HacJIeZJ0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPATOpPHBIE M MPaKTHYECKUEe paboThl, COONIOAATh MpaBuia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;



YMEHHE KPUTHYECKH OILICHWBATh M HHTEPIPETHPOBaTh HH(OpPMALHIO OHOJIOTHYECKOr0o
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJAOHAYUYHbIE 3HAHUS U3 Pa3jIMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOW MH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIeHUs, 00001as
Ouonornyeckyro HMHGOPMALMI0O M3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS yueOHOTO MpenamMeta «buonorus» ¢ 11 knacce 1onxKHbI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHHM O MECT€ M POJU OHOJOTHMHM B CHCTEME HAayYyHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNMCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Ounonoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHUE PAaCKPBIBATh COICP)KaHNEe OMOJOTHYECKUX TEPMUHOB U MTOHATHI: B, TIOMYJISIIHS,
reHO(OH], HBOJIONMS, MABIKYIIHME CHIIBI ((AKTOpPBI) OSBOJIOLWH, MPHUCIIOCOOICHHOCTD
OpraHW3MOB, BHJI000pa3oOBaHUE, JKOJOrHYecKkue (aKTOpbl, HSKOCUCTEMa, MPOAYICHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LIETIH MUTaHMs, SKOJOrH4ecKasi mupamMuaa, OuoreoeHos, ouocdepa;

yYMEHME Hu3araTb Ouonoruueckue Tteopuu (3BomrounoHHass Tteopust Y. JlapsuHna,
CUHTETHYECKasl TEOpUs SBOJIIOLIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiieBoro cxoacrsa K. M.
bapa, uepenoBanus riIaBHBIX HampaBieHuid u mytei sBomoruu A. H. CeBeproBa, ydeHus o
ouoctepe B. U. BepHanckoro), onpenensTs TpaHUIIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHME BJaJIeTh METOJAaMH HAay4yHOrO MO3HaHUS B OMOJIOTMU: HAOIIOAEHHWE M ONHMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus M MpOBEAEHHE OHOJIOrHYECKOro
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIyU€HHBIX DPE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHUE BBIIEIATH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB: BUJIOB,
HOMYJSALUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OIEHO30B U HKOCUCTEM,
O0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BHUJI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOIMYECKUX (aKTOPOB Ha
OpraHU3MBl, IIEPEHOCA BEUIECTB U MIOTOKA 3HEPTUU B 3KOCHCTEMAX, aHTPOIIOT€HHBIX U3MEHEHUH B
HKOCHUCTEMAxX CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHUX IMKIOB B
ouocdepe;

YMEHHE MPUMEHSATH MOJy4YEeHHbIE 3HAHUA N7l OOBSCHEHUS OMOJIOTMYECKUX MPOIIECCOB U
SIBIICHUH, JIJISI IPUHSTHS PAKTUIESCKUX PEIICHUH B MOBCETHEBHOMN YKU3HHU C IIETTBI0 00ECTICYCHUS
0€30MaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJEHUSI B OKpYXaoIlleil NpUpoIHON cpene, MOHMMaHUE HEOOXOIMMOCTH
UCIIOJIb30BaHUs JOCTUKEHUM COBpEMEHHOM ouonoruu IS paloHaIbHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/laud, COCTABIATh CXEMBbl IepeHoca
BEILECTB U SHEPTUH B IKOCHCTeMax (LIEMU MUTAHUS );

YMEHHE BBINOJIHATH JJAOOpAaTOpHbIE U MpaKTHYeCKHe padoThl, cOONI0OATh MpaBHiIa MPHU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

yYMEHUE KPUTHYECKH OLIEHUBATh M WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTrO
COJIepKaHUsA, BKIIIOYAIOUIYIO0 ICEBAOHAYYHbIE 3HAHWUSA W3 Pa3IMYHBIX HMCTOYHHUKOB (CpeicTBa
MaccoBOi WH(OpMaIMK, HAYYHO-TIONMYJSPHBIE MaTEpHaNIbl), pPacCMAaTpUBaTh TJIOOAIBbHBIC



9KOJIOTUYECKHE TTPOOIEMBbI COBPEMEHHOCTH, ()OPMHPOBATH IO OTHOIIIEHUIO K HUM COOCTBEHHYIO
MIO3HILIUIO;

YMEHHE CO3[aBaTh COOCTBEHHBbIC NHCbMEHHBIE M YCTHBIE COOOIIeHHUs, 0000Imas
OMOJIOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJbKHMX HCTOYHHMKOB, TIPaMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4yacoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Konrpoabnbsie IIpakrnyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypchl
bu6mmoreka [IOK
! buonoris kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M X OpraHU3aIus 1 bubmorexa LHOK
P . https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmorexa LHOK
P https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 IKu3HEACATENEHOCTS KISTKH 6 https://m.edsoo.ru/7f41¢c292
PasMHOXkeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnnorexka [JOK
5 5 1
OpraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 HN3BMEHYMBOCTD 3 15 bubmuorexa [JOK
OpTaHM3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edso0o.ru/7f41¢292
bu6mmoreka [IOK
8 P 1
SSEPBHOE BpeMi https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bubnmoreka [IOK
! IBOmOLHORKAs GroNOrHS o L https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHHE U PAa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OpraHu3MEL H OKpYHAIOLLas cpea > 1 https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo01miecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 https://m.edso.ru/7fA1ecT4
bubnuoreka [{OK
P 2
> C3EPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOT'PAMME



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




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

buonorus B
CHUCTEME HayK

Meroas! MO3HAHUS
JKUBOU ITPUPOJBI.
[IpakTnueckas
pabota Ne 1
«Mcnonp3oBanue
pa3INYHBIX
METO/I0B ITpU
W3y4EHUU

KoaunuecTBO 4acoB

Bce
IO

Kountp
0J1bHBI
e
padot
bl

pax
THYeC
KHe
padot
bl

0.5

Jara
U3YyYEeHUS

DJIeKTPOHHbIE

uudposbie
o0pa3oBaTejibHbIE

pecypchl

bubmuorexa [JOK

https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e632a

bubnmoreka [JOK

https://m.edso0.ru/863e6122

JleATeIbHOCTH YUUTEJIS ¢ Y4eTOM
padoueii mporpaMmbl
BOCHMTAHUSIONOJHUTEIbHASA
uHpopmanus

[ToOyxnenue o0yyaronmxcs
coOJIrOIaTh HA YPOKe
OOIICTIPUHATHIC HOPMBI IIOBECHHS,
IpaBuJia OOIICHHS CO CTAPIIMMH U
CBEPCTHHUKAMH, IPUHIIUITBI YIeOHOM
JTUCITUTUIMHBI 1 CAMOOPTaHU3aIH U;
BKITIOUEHUE B YPOK UTPOBBIX
MIPOTIEAYP C HENBIO TOJIeP KAHUS
MOTHBAIIMH 00YJAIOIINXCS K
MOJTyYEHUIO 3HAHUHN, HATAXKUBAHUIO
MO3UTHBHBIX MEXKINYHOCTHBIX
OTHOILIIEHUH B KJIacce;

[ToGyxxnenne obygaronuxcs
co0Jro1aTh Ha YpoKe
OOILENPUHATHIE HOPMBI TIOBEJICHHS,
npaBuiia OOMIEHUS CO CTAPIINMU
CBEpPCTHUKAMH, IPHHIUITEl y4eOHOH
JAUCHUIIIIMHBI U CaMOOpTaHru3alu U,
BKJIIOUEHUE B YPOK UI'POBBIX
MIPOIEYP C LENBIO MOAICPKAHUS



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122

OMOJIOTUYECKHIX MOTHBAIIMH 00YJAIOIINUXCS K
00BEKTOBY NOJTYYCHHUIO 3HAHUH, HAJIAXKMBAHUIO
MIO3UTUBHBIX MEXJIMYHOCTHBIX
OTHOIIICHHI B KJIacce;
PUMEHECHUE HA YPOKE
buonorudeckue WHTEPAKTUBHBIX POpPM pabOTHI ¢
CHUCTEMBI, bubnmoreka [JOK 00y4YarOIUMUCS: UHTEIICKTYaIbH

IMpOHECChl U UX
HN3YUCHUC

XUMHAYECKUH
COCTAaB KJIETKH.
Bonaun

MHUHCPAJIBbHBIC COJIN

benku. Cocras u
CTpoeHHue OeIKoB

DepMeHTBI —
OHOJOTHYeCKHe
KaTaJan3aTophlI.
JlaboparopHas
pabota Ne 1
«3yuenue
KaTaJTUTUYECKOMN

0.5

https://m.edso0o.ru/863e6564

bu6mmoreka [{OK
https://m.edsoo.ru/863e674e

bu6nmoreka [JOK
https://m.edsoo.ru/863e6b72

bu6nmoreka [JOK
https://m.edso0.ru/863e6b72

BIX UTP, CTUMYJIUPYIOLIUX
MO3HABATEJIbHYIO MOTHUBAIIHIO
oOyJaromuxcs;

IPUMCHCHHE Ha YPOKE
WHTEPaKTUBHBIX ()OPM pabOTHI C
00y4YarOIIMMUCS: UHTEIICKTYaIbH
BIX UTP, CTUMYJIUPYIOLIUX
MO03HABATEJIbHYIO MOTHUBAIIUIO
00yJaromuxcs;

[IpuBneueHne BHUMaHUS
00y4aronuxcs K IEHHOCTHOMY
ACTEeKTy M3y4aeMbIX Ha YpOKax
SIBIIGHUH, OpTaHU3alus UX pabOTHI C
MOJTy4aeMOM Ha YPOKE COI[MAJIbHO
3HaYMMOM HH(popMaLnei;

pUMEHEHHE Ha ypOKe
UHTEPaKTUBHBIX (POpM paboTHI C
00y4aroIUMUCS: UHTEIJIEKTyalbH
BIX UTDP, CTHMYJIUPYIOIIAX
MO3HABATEIHHYIO MOTHBAIIHIO
00yJaromuxcs;



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

AKTUBHOCTH
dbepmMeHTOB (Ha
npUMepe aMHIIa3bl
WM KaTalla3bl)»

10

VTIeBoabl.
JInmaer

Hyxnennoseie
KUCIOThL. AT®

HcTopus u metoasl
W3YYEHHUS KIETKU.
Knerounas reopus

Kinerka kax
[EJIOCTHAS KUBas
cucremMa

bubmuoreka [JOK
https://m.edso00.ru/863e6870

bu6mmoreka [{OK
https://m.edsoo.ru/863e6d5c

bu6nmoreka [JOK
https://m.edso0.ru/863e6e88

[IpuBneueHne BHUMaHUS
00y4aromuxcst K HEHHOCTHOMY
aCMEeKTy U3y4aeMbIX Ha ypOKax
SBJICHUH, Opranu3anus ux paboTsl ¢
MOJTy4aeMOM Ha yPOKE COLUATBHO
3HAYMMOU MH(OpPMAIIHEH;
NpUMEHEHHE Ha YPOKe
WHTEPaKTUBHBIX ()OPM pabOTHI C
00y4YarOIIMMUCS: UHTEIICKTYaIbH
BIX UTP, CTUMYJIUPYIOLIUX
MO03HABATEJIbHYIO MOTHUBAIIUIO
00yJaromuxcs;

[IpuBneueHne BHUMaHUS
00yJaroImuxcst K HEHHOCTHOMY
ACTEeKTy M3y4aeMbIX Ha YpOKax
SIBIIGHUH, OpTaHU3alus UX pabOTHI C
MOJTy4aeMOM Ha YPOKE COI[MAJIbHO
3HaYMMOM HH(popMaLnei;

NpUMEHEHHE Ha ypOKe
UHTEPaKTUBHBIX (POpM paboTHI C
00y4aroIUMUCS: UHTEIJIEKTYaJIbH
BIX UTDP, CTHMYJIUPYIOIIAX
MO3HABATEIHHYIO MOTHBAIIHIO
00yJaromuxcs;



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

11

12

13

14

Crpoenue
JyKapUOTHYECKON
KJICTKU.
JlaGopaTopHas
pabota Ne 2
«M3yyenue
CTPOCHUS KIIETOK
pacTeHui,
KUBOTHBIX, TpUOOB
u O6akTepuit moj
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOIIpenaparax
U UX OTHCAHUE»

OO0OMeH BelecTB
W MeTa00InU3M

dorocunTes.
XeMOCHHTE3

DHepreTu4ecKuit
oOMeH

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e6ff0
https://m.edso0.ru/863e716¢

bu6mmoreka [JOK
https://m.edso0.ru/863e766¢

bu6mmoreka [JOK
https://m.edso0.ru/863e7c98

bu6mmoreka [JOK
https://m.edsoo0.ru/863e7aae

[TpuBneueHre BHUMaHUS
00y4aromuxcst K HEHHOCTHOMY
aCIIeKTy M3y4aeMbIX Ha ypoKax
SIBJICHH, OpTaHU3aIMst uX paboThI ¢
MOJIy4aeMOM Ha YPOKE COL[MAJIbHO
3HaYUMOM HH(pOpMaLUel;

IpUMEHEHHE Ha YpOKe
WHTEPaKTUBHBIX ()OPM pabOTHI C
00y4aroIUMUCS: UHTEJIEKTYaJIbH
BIX UT'P, CTUMYJIUPYIOIIUX
MO3HABATEJIbLHYIO MOTHUBALIUIO
oOyJaromuxcs;

[IpuBnedyenue BHUMaHUS
00y4aroImuxcst K HEHHOCTHOMY
acIeKTy U3y4aeMbIX Ha ypoKax
SBJICHUH, OpraHu3aiys ux paboTsl ¢
MOJy4aeMOi Ha YPOKE COIMAIBbHO
3HaYUMOM HH(poOpMaLnei;
pUMEHEHHE Ha YpOKe
MHTEPaKTUBHBIX (POpM paboTHI C
00y4aroIUMUCS: UHTEIJIEKTYalbH



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae

BIX UTP, CTUMYJIUPYIOLIUX
MO03HABATCIIBHYIO MOTHBAIIMIO
00ydJaromuxcs;

JKW3HEHHBIN TIUKIT
KJIeTKU. [leneHue
KJIETKU. MUTO3.

MpUMEHEHHUE Ha YPOKE

JlaGopaTopHas WHTEPaKTUBHBIX ()OPM pabOTHI C
15 pabora Ne 3 05 bubnmoreka [JOK 00y4aroIUMUCS: UHTEIICKTYaIbH
«Habmronenune ' https://m.edsoo.ru/863e7dc4 BIX UTP, CTUMYJIMPYIOLIUX
MUTO3a B KJIETKax MO03HABATEJIbHYIO MOTHUBAIIHIO
KOHYMKA KOpeIIKa oOyuaromuxcs;
JyKa Ha TOTOBBIX
MHUKpOIpenapaTax»
[IpuBneueHne BHUMaHUS
buocunTes 6enka. 00y4aromuxcs K IeCHHOCTHOMY
16 Peakius bubmuoreka [JOK aCIIEKTy M3Y4YaeMbIX Ha YPOKax
MaTpPU4HOTO https://m.eds00.ru/863e796e SBJIEHUH, OpraHu3anus ux padboTsl ¢
CUHTE3a M0JTy4aeMOM Ha ypOKe COLUAIbHO
3HAYMMON UH(POpPMAIIHEI;
NpUMEHEHHE Ha ypOKe
MHTEPAaKTUBHBIX (POPM pabOTHI ¢
17 Tpancmsims — bub6nuorexa [IOK 00y4aroIUMUCS: UHTEJIEKTYaJIbH
OuocuHTe3 Oenka https://m.edsoo.ru/863e796e BIX UTP, CTUMYJIUPYIOLIUX
MO03HABATEJIbHYI0 MOTHUBAIIUIO
o0OyJaromuxcs;
[TpuBnedyeHne BHUMaHUS
Hexkierounsie
18 DOPMEL KH3HH — bubmuorexa [IOK o0y4aromuxcs K IeHHOCTHOMY

BHUPYCHI

https://m.edsoo.ru/863e7540

aCIEKTYy U3Y4aeMbIX Ha ypOKax
SBJIEHUH, OpraHu3anus ux paboTsl ¢



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

II0JIy4a€MOM Ha ypOKE COLUAIBHO
3HAYMMOU MH(OpPMAIIHEH;

IIPUMEHEHHUE Ha YpOKe
MHTEPAKTUBHBIX (hOpM paboTHI C

Dopmbl bubnnoreka [JOK
00yYaromUMUCS: MHTEIJICKTYaJIbH
19 Pa3MHOXCHHUS https://m.eds00.ru/863e81b6 I D, CTHMVITH X
OPraHM3MOB https://m.edso0.ru/863e831e P, CTHMyIHpYIOTl
MO03HABATEJIbHYIO0 MOTHUBAILIUIO
oOyJaromuxcs;
[TpuBnedyenne BHUMaHUS
00y4aromuxcs K IeHHOCTHOMY
N bubnmoreka [JOK aCIIEKTy M3Y4YaeMbIX HA YPOKax
20 Meiios g
https://m.edso0.ru/863e7f4a SIBJICHUH, OpTaHU3alis Ux paboThI ¢
MOJTy4aeMOM Ha yPOKE COLUATBHO
3HAYMMOU MH(OpPMAIIHECH;
O6pa3zoBanue u
pa3BUTHE MOJIOBBIX
KJIETOK. IpUMEHEHHE Ha YpOKe
OnonoTBOpeHuE. UHTEPaKTUBHBIX (POpM paboTHI C
21 JlaboparopHas 05 bubnunoreka [JOK 00yYarOIMMUCS: UHTEIIEKTYaTbH
pabota Ne 4 ' https://m.eds00.ru/863e81b6 BIX UT'P, CTUMYJIUPYIOLIUX
«3yuenue NI03HABATEIbHYIO MOTHBALIUIO
CTPOEHHUS MOJIOBBIX oOyJaromuxcs;
KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax»
[IpuBneueHne BHUMaHUS
NunuBunyansHOE
29 a3 . bubnmoreka [JOK o0y4aromuxcs K IeHHOCTHOMY
BUTH
P https://m.eds00.ru/863e8436 aCIIeKTy U3y4aeMbIX Ha ypOKax
OpPTraHu3MOB

SBJIEHUH, OpraHu3anus ux paboTsl ¢



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436

II0JIy4a€MOM Ha ypOKE COLUAIBHO
3HAYMMOW MH(OpPMAIIHEH;

I'enernka — Hayka
0

bubmuoreka [JOK

INPUMCHEHHE Ha YPOKe
MHTEPaKTUBHBIX (OPM paboThI C
00yYaromUMUCS: MHTEIJICKTYaJIbH

23
HACJIEACTBEHHOCTH https://m.eds00.ru/863e86f2 BIX UI'P, CTUMYJIMPYIOLIUX
U U3MEHYUBOCTH II03HABATEJILHYIO MOTHUBALIUIO
00ydJaromuxcs;
[IpuBneuenne BHUMaHUS
3aKOHOMEPHOCTH
00yyaromuxcs K IeHHOCTHOMY
HaCJIEJJOBAHUS Eu6 10K
nonroTexa aCIEKTy M3y4aeMbIX Ha ypOKax
24 MIPU3HAKOB. }i yi yp
https://m.eds00.ru/863e8878 SIBJICHUH, OpTaHU3alis Ux paboThI ¢
MonorubpuaHoe _
H0JIy4aeMOM Ha YpOKEe COLUAIBHO
CKpelLI1BaHNe . .
3HaYMMOI MH(pOpMaIHEi;
Jurubpunnoe IPUMEHEHUE Ha YPOKE
CKpELIMBaHHUE. MHTEPAKTUBHBIX (POPM pabOTHI ¢
o5 3aKkoH bubnuotexa [JOK 00yYarOIMMUCS: UHTEIIEKTYaTbH
HE3aBUCUMOTI'O https://m.edso0.ru/863e89a4 BIX UI'P, CTUMYJIMPYIOLIUX
HaCJIEJOBAHMUS NI03HABATEJIbHYI0 MOTHBALIMIO
IIPU3HAKOB o0yyaromuxcs;
CueruieHHoe
HacJIeJOBaHHE
IIPUMEHEHHE Ha YPOKE
IIPU3HAKOB.
UHTEPaKTUBHBIX (POpM paboTHI C
JlaGopatopHas
26 6oma No 5 05 bubnmoreka [JOK 00y4JarOIUMUCS: UHTEIJICKTyalbH
abora Ne .
P https://m.eds00.ru/863e8c60 BIX UI'DP, CTUMYJIUPYIOLIHUX
«3yuenue
[M03HABATEIbHYI0 MOTUBALIUIO
pe3yNbTaToB

MOHOTHOPHUIHOTO U
JTUTHOPUTHOTO

00yJaromuxcs;



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

CKpEIIUBAHUS Y
Jpo30¢ Ul HA
TOTOBBIX
MUKpOIpenapaTax»

I'eneTuka nomna.

HpI/IBJ'Ie‘ICHI/Ie BHUMAHUA
00y4aromuxcst K HEHHOCTHOMY

HacnenoBanue
bubnmoreka [JOK aCIEeKTYy M3y4aeMbIX Ha ypoKax
27 MIPU3HAKOB, .
https://m.eds00.ru/863e8c60 SIBJICHHH, OpTaHU3aIus UX pabOThI ¢
CLIETIJICHHBIX C .
H0JIy4aeMOM Ha YpOKEe COLUAIBHO
HOJIOM . .
3HaYMMOI MH(pOpMaIHEi;
M3MeHYnBOCTS.
HenacnencrsenHas
U3MEHYUBOCTb.
JlaGopaTopHas
IpUMEHEHHE Ha YpOKe
pabota Ne 6. P P
- MHTEPAKTUBHBIX POpPM pabOTHI ¢
3y4eHHe
7 . bub6nuorexa [IOK 00y4aroIUMUCS: UHTEIJIEKTYalbH
28 MO (PUKAITHOHHON 0.5
https://m.edso0.ru/863e8efe BIX UT'P, CTUMYJIMPYIOIIUX
U3MEHYHBOCTH,
NI03HABATEIBHYIO MOTHBAIIUIO
MOCTPOEHUE
0o0yyJaromumxcs;
BapHUaIllMOHHOTO
psna u
BapUaLlMOHHON
KpHUBOW»
HacnencrBennas [IpuBnedyenne BHUMaHUS
U3MEHYUBOCTb. 00yJaromuxcs K HEHHOCTHOMY
29 JlaGopatopHas 05 bubnnoreka [JOK acCIIeKTy U3y4aeMbIX Ha ypOKax
pabota Ne 7. ' https://m.edsoo.ru/863e8efe SIBJICHU, OpraHu3aiys ux paboTsl ¢

«AHanu3 MmyTanui
y 1po30¢huIIel HA

II0JIy4a€MOM Ha ypOKE COLUAIBHO
3HauYUMOM HH(popMaLuei;



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

TOTOBBIX
MUKpOIIpenaparax»

IIPUMEHEHHUE Ha YpOKe
MHTEPAKTUBHBIX (hOpM paboTHI C

bubmmorexa [IOK 00yYaromUMUCS: MHTEIJICKTYaJIbH
30 I'enetuka uenoseka
https://m.eds00.ru/863e8d78 BIX UI'P, CTUMYJIMPYIOLIUX
II03HABATEJILHYIO MOTUBALIUIO
o0yyJaromuxcs;
Pe3epBHbIil ypok. [IpuBneyeHne BHUMaHUS
O6006menne o 00y4aromuxcst K IEHHOCTHOMY
31 TeMe aCIEKTy M3y4aeMbIX Ha ypOKax
«Hacnencrsennoct SIBJICHUM, OpraHu3aius ux paboTsl ¢
b U U3MEHYUBOCTb H0JIy4aeMOM Ha YpOKEe COLUAIBHO
OpPIraHU3MOBY 3HaYMMOI MH(pOpMaIHEi;
IPUMEHEHUE Ha YPOKE
MHTEPAKTUBHBIX (POPM pabOTHI ¢
32 Ceneknus Kak bubnuotexa [JOK 00yYarOIMMUCS: UHTEIIEKTYaTbH
HayKa U IIpolLece https://m.eds00.ru/863e9214 BIX UI'P, CTUMYJIMPYIOLIUX
NI03HABATEJIbHYI0 MOTHBALIMIO
o0y4aromuxcs;
[IpuBneuenne BHUMaHUS
Metonel n 00yJaromuxcs K HEHHOCTHOMY
33 JOCTYIKEHUS bubnnorexa [JOK acCIIeKTy U3y4aeMbIX Ha YpOKax
CEJICKLIUU paCTECHUN https://m.eds00.ru/863e9214 SIBJICHU, OpraHu3aiys ux paboTsl ¢
1 )KMBOTHBIX II0JIy4a€MOM Ha ypOKE COLUAIBHO
3HaYUMOM HH(poOpMaLnei;
buorexHonorus kak IIPUMEHEHHE Ha YPOKE
34 0Tpacib Bubnmorexa LIOK MHTEPaKTUBHBIX (POpM paboTHI C
https://m.eds00.ru/863e9336
IIPOU3BOJICTBA 00y4aroIUMUCS: UHTEIJIEKTYaJIbH



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

BIX UTP, CTUMYJIUPYIOIIUX
MO03HABATCIIBHYIO MOTHBAIIMIO
00ydJaromuxcs;

OBIIEE KOJIMYECTBO
YACOB 10
[TPOTPAMME

34




11 KJIACC

Ne
n/
n

Tema ypoka

OBOIIONUS U
METOJIBI €€
W3y4YEHUs

KoaunuecTBO 4acoB

Bcer
0

KonTpoibH
ble paboThI

IIpakTHyeck
ue padoTsbl

Jlara
H3yUeH
us

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubnnoreka IIOK
https://m.edsoo.ru/863ea
20e

JeATeJbHOCTD YYUTEJIA ¢
yueToM padoueit
NPOrpaMMBblI
BOCHUTAHUA/ONOIHUTEID
Has MHGopManus

[ToOyxneHue
oOyyJaronuxcsi co00/1aTh
Ha YpOKe OO PUHSTHIE
HOPMBI ITOBEICHHSI,
npaBuiia OOLIEHUS CO
CTapUINMU U
CBEPCTHUKAMH, IPUHIIHUIIBI
y4eOHOW TUCIHUILTUHBI U
camMoOpraHu3ally u;
BKIIIOUEHUE B YPOK
UTPOBBIX TPOIIETYp C
EINBI0 TIOJIePIKaHUS
MOTHBAIIUH 00YYAIOIINUXCS
K MOJIYYEHUIO 3HAHUM,
HAJTKUBAHUIO MTO3UTHUBHBIX
MEKITMIHOCTHBIX
OTHOIIICHUH B KIIacce;

Hcropus
pa3BUTHUs
MpECTaBICHUN
00 3BOJIOINU

bu6nuoreka [IOK
https://m.edso00.ru/863e9

570

[ToGyxnenune
oOyJaronuxcsi coOI01aTh
Ha ypOKe OOILIeTpUHSTHIE
HOPMBI TIOBE/ICHUS,
npaBuiIa OOIIEHUs CO



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570

CTapUIUMU H
CBEPCTHUKAMH, IPUHIIUIIBI
y4eOHOW TUCIUILIUHBI U
camoopraHu3sally u;
BKJIIOUEHUE B YPOK
UTPOBBIX MPOIIEIYP C
EJBIO TIOJIePIKAHUS
MOTHBAIIMH 00YJarOIIUXCS
K MOJIYYEHUIO 3HAHUM,
HATAKUBAHUIO MTO3UTUBHBIX
MEKITMYHOCTHBIX
OTHOIICHUH B KJIacce;

MUuKpO3BOTIOIHUS 1

[Homynsauus kax
JJIEMEHTapHas
€IMHUIIA BUJA U
IBOJIIOLIMH.
JlaGopaTopHas
paborta Ne 1
«CpaBHeHue
BUJIOB 110
Mopdonoruuecko
MY KPUTEPHIO»

0.5

bubnnoreka IIOK
https://m.edso0.ru/863e9
cle

bu6mmoreka [IOK
https://m.edso0.ru/863e9
9c6

IPUMCHCHHE HA YPOKE
MHTEPAaKTUBHBIX (popM
paboThI ¢ 00yYaAIOITUMHUCS:
UHTEIJICKTYaIbH BbIX UTD,
CTUMYJTHPYIOIINX
MO03HABATEIbHYIO
MOTHBAIIMIO O0YYArOIINXCS;

[IpuBnedyeHue BHUMaHUSA
oOyJaromuxcs K
[IEHHOCTHOMY aCIIeKTy
U3y4aeMbIX Ha ypoKax
SIBTICHHI, OpTaHU3AIHS UX
paboTHI ¢ TOTyyaeMon Ha
YpPOKE COIHaIbHO
3HaYMMOM HH(pOpMaLnel;



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6

JIBIOKyIIIME CHUITBI

MpPUMEHEHHUE HA YPOKE
UHTEPAaKTUBHBIX (popm

Bubnuoreka LIOK paboThI ¢ OOYJAFOIITUMUCS
(a;meMeHTapHbIe
b ) https://m.eds00.ru/863e9 = HWHTEIIEKTYaJbH BIX UTP,
aKTOPBI
P da4 CTHMYJIMPYIOIIHX
IBOJIIOIIH
MO03HABATEIILHYIO
MOTHUBAIMIO 00YYaIOIINXCS;
[TpuBneueHre BHUMAHHS
oOyJaromuxcs K
. IICHHOCTHOMY aCIIeKTy
EcrecTBeHHBIN bubnnoreka IIOK
M3y9aeMbIX Ha ypOKaxX
0TOOp U €ro https://m.eds00.ru/863e9 .
SIBJICHUW, OPTaHU3AIHS UX
bopmbl edo .
paboThI ¢ IOTyyaeMon Ha
YpOKE COLUaIbHO
3HAYMMON MH(OpPMAIIHEH;
Pe3ynbTaTe!
IBOJTIOIIHH:
MPUCTIOCOOTIEHHO
CTh OPTaHU3MOB U PUMCHCHHE Ha YPOKE
BHUI000pa3oBaHue WHTEPAaKTUBHBIX (popm
. JlaboparopHas bubmuorexa [JOK paboThI ¢ 00yYAIOITIUMHUCS:
pabota Ne 2 0.5 https://m.eds00.ru/863e9 = HMHTEIIEKTYyallbH bIX UTP,
«Onucanue fde CTHMYJIUPYIOIHX
MPHUCTIOCOOTIEHHO MO3HABATEIbHYIO

CTH opraHmMa 158
eé
OTHOCHUTEJIBHOTO
XapaxkTepa

MOTHBAIMIO 00YJarOIINXCS;



https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde

Hanpasnenus u

bu6nuoreka [IOK

[IpuBneueHne BHUMAHUS
0o0ydJaromuxcs K
IIEHHOCTHOMY aCIeKTy
M3y4aeMbIX Ha ypoKax

8 MyTH https://m.eds00.ru/863e9 .
SIBJICHHM, OPTaHU3aIUs UX
MaKpOdBOIOLINHN cle .
paboThI ¢ TOTy4yaeMol Ha
YpOKE COLUaIbHO
3HAUYUMOW HH(pOpMaLTHEH;
MPUMEHEHUE Ha YPOKe
WHTEPaKTUBHBIX (HOPM
a0O0TBI C OOYJAIOIIIUMHUCS:
Heo6patumocTs P i
9 WHTEIICKTYaIbH BIX U,
9BOJIIOIUN
CTUMYJTHPYIOIIHX
M03HABATEIIBHYIO
MOTHBAIIMIO O0YYArOIINXCS;
IPUMCHCHHE HA YPOKE
MHTEPAKTUBHBIX POpM
Hcropus xxu3Hn P $op
paboThI ¢ OOYJAFOIITUMUCS:
Ha 3emIie u
10 . WHTEIJICKTYaIbH BIX UTP,
METO/IBI €€
CTUMYJTHPYIOIINX
U3YYCHUS
MO03HABATEIbHYIO
MOTHBAIIMIO O0YYArOIINXCS;
[TpuBneueHne BHUMaHUS
0o0ydJaromuxcs K
I'unoTtessl bu6nuoreka [IOK
[IEHHOCTHOMY aCHeKTy
11 IIPOUCXOXKACHHUS https://m.edsoo.ru/863ea

SKA3HU Ha 3emiie

5ab

U3y4aeMbIX Ha YpOKax
SIBIICHUM, OpraHu3aIus Ux
paboThI ¢ moJTy4aeMoi Ha



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6

YPOKE COLUaIbHO
3HAYMMOW MH(OpPMAIIHEH;

Pa3zButue xu3Hu

bu6nuoreka [IOK

NpUMEHEHHE Ha YpOKe
MHTEPAKTUBHBIX (HOpPM
paboThI ¢ 00YUAIOIITUMUCS:

12 Ha 3emuie 10 3pam 1 https://m.edsoo.ru/863ea =~ HMHTEILIEKTYaJIbH BIX UIP,
U Iepuoaam 6be CTUMYJIHPYIOIINX
MO3HABATEJIbHYIO
MOTHBAIIMIO O0YYarOIINXCS;
OCHOBHBIE 3Tallbl
9BOJIIOLIMU
PacCTUTENTBHOTO U [IpuBneueHne BHUMaHUS
KUBOTHOT'O MUDA. oOyJaromuxcs K
[IpakTuueckas [EHHOCTHOMY aCHEKTy
bubnnoreka IIOK
pabota Ne 1 U3y4aceMbIX Ha ypOKax
13 1 0.5 https://m.edso0.ru/863ea .
«3yuenue 8he SIBJICHU, OpraHU3alMsl UX
HCKONAeMbIX paboTHI ¢ IOTyyaeMol Ha
OCTaTKOB YpOKE COLUaIbHO
pacTeHui u 3HaYUMOM HH(pOpMaLnel;
KHUBOTHBIX B
KOJIJIEKIHSIX »
IPUMEHEHNE Ha YPOKe
UHTEPAKTHBHBIX (OPM
CoBpemeHHast P $op
Bbubanoreka IJOK paboThI ¢ OOYHAIOIITUMUCS
cucTema
14 1 https://m.edsoo.ru/863ea =~ HMHTEIIEKTYaJIbH BIX UTP,
OpPraHUYECKOTO
48e CTUMYJIUPYIOIINX
MUpa
II03HABATEIIbHYIO

MOTHUBAIIUIO o6yqarom1/1xc;1;



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e

MpPUMEHEHHUE HA YPOKE
UHTEPAaKTUBHBIX (popm

OBOIIOLUS bu6nuoreka [JOK paboThI ¢ OOYJAFOIITUMUCS
15 YeJIoBeKa https://m.edsoo.ru/863ea =~ HMHTEIIEKTYaJIbH bIX UIP,
(a"TpOMIOTEHE3) c2c CTUMYJIUPYIOITUX
MO03HABATEIILHYIO
MOTHBAIIHIO O0YYArOIIHXCS;
[TpuBreyeHrie BHUMAaHUS
oOyJaromuxcs K
[EHHOCTHOMY aCHeKTy
Jimiymie cutbt bubmmorexa HOK M3y9aeMbIX Ha ypOKax
16 (paxropsr) https://m.edsoo.ru/863ea .
SIBJICHUW, OPTaHU3AIHS UX
aHTPOIIOreHe3a da4 .
paboTHI C OJTy4aeMon Ha
YpOKE COLUaIbHO
3HAYMMON MH(OpPMAIIHEH;
IPUMCHCHHE HA YPOKE
WHTEPAKTUBHBIX (hopM
OcHOBHBIE P dop
paboThI ¢ OOYJAFOIITUMUCS:
CTauu
17 WHTEJUIEKTYaJIbH bIX UTD,
IBOJTIOIIAH
CTUMYJTHPYIOIINX
YeloBeKa ylpy
MO03HABATEIbHYIO
MOTHBAIIMIO O0YYArOIINXCS;
PUMCHCHHE Ha YPOKE
Yenoseueckue UHTEPAaKTUBHBIX (POpM
pacel u bubmoreka IIOK paboThI ¢ 00YUYAIOIITUMUCS:
18 MIPUPOIHBIE https://m.eds00.ru/863ea = MHTEIJIEKTYAJbH bIX UTD,
ajarTaiunu ea2 CTUMYJIHPYIOLINX
YeloBeKa MO3HABATEIIbHYIO

MOTHBAIINIO 00YJarOIIINXCS;



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

Pe3epBHbIil ypok.
O06001eHue 1o

[IpuBneueHne BHUMAHUS
0o0ydJaromuxcs K
IIEHHOCTHOMY aCIeKTy

19 TeMe M3y4aeMbIX Ha ypoKax
«Bo3HHUKHOBEHME SIBJICHUH, OpraHu3alus ux
U pa3BUTHE paboThI ¢ TOTy4yaeMol Ha
KU3HHU Ha 3eMJIe» YPOKE COLUAIBHO
3HAUYUMOW HH(pOpMaLTHEH;
PUMEHEHUE Ha YPOKe
UHTEPAKTUBHBIX (popm
A KOTOMIA KAK paboThI ¢ OOYHAOIITUMUCS
20 WUHTEJUIEKTYaJIbH bIX UTD,
Hayka CTUMYJTHPYIOIIHX
M03HABATEIIBHYIO
MOTHBAIIMIO O0YYArOIINXCS;
IPUMCHCHHE HA YPOKE
MHTEPAaKTUBHBIX (PopM
Cpenst oouTanus bubnuoreka LIOK paboThI ¢ OOYJAFOIITUMUCS:
21 1 DKOJIOTHYECKHE https://m.eds00.ru/863ea = WHTEIIEKTYaJIbH bIX UID,
(bakTopbI fec CTUMYJTHPYIOIINX
MO03HABATEIbHYIO
MOTHBAIIMIO O0YYArOIINXCS;
AOuoTnueckue
[TpuBneueHne BHUMaHUS
(bakTopsbI.
o0ydJaronuxcs K
JlaGopaTopHas bubmuoreka [JOK
22 pabota Ne 3. 0.5 https://m.edso00.ru/863eb HEHHOCTHOMY ACTIErTy
Mopihororieck 108 M3y4aeMbIX Ha ypoKax

e 0COOEHHOCTH
pacTeHuit u3

SIBIICHUM, OpraHu3aIus UxX
paboThI ¢ moy4aeMoi Ha



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e

pa3HbIX MECT

YPOKE COIHATBHO

oOUTaHHS. 3HAYMMOW MH(OpPMAIIHEH;
JlaGopaTopHas
paborta Ne 4.,
«BnusHue cBera
Ha poCT U
pa3BuTHE
YEPEHKOB
KoJeyca»
MPUMEHEHUE Ha YPOKe
MHTEPAaKTUBHBIX (popM
bubnnoreka [HOK paboThl ¢ 00yUYaIOLIUMUCS:
23 buormeciite https://m.eds00.ru/863eb =~ HMHTEIIEKTYaIbH BIX UTP,
daxcropk! 348 CTUMYJTAPYIOIIIX
MO3HABATEIIbHYIO
MOTHBAIIMIO O0YYArOIINXCS;
DKOJIOTHYECKUE
XapaKTePUCTHKH [IpuBnedyenne BHUMaHUS
MOMYJISILIUH. oOyuaromuxcst K
[IpakTuueckas LIEHHOCTHOMY aCIEKTy
24 pabota Ne 2 05 U3y4aeMbIX Ha ypOKax
«IlTopcuér ' SIBJIEHUM, OpraHu3anus ux
IUIOTHOCTH paboThI ¢ MoTy4YaeMol Ha
TOMYJISIITHH YPOKE COLUaIbHO
pa3HBIX BUIOB 3HauYUMOM HHpopMaLnei;
pacTeHuin»
CoobmrecTBa bu6mmoreka [JOK IIPUMEHEHUE HA YPOKe
25 OpraHu3MOB — https://m.eds00.ru/863eb =~ HWHTEpPaKTUBHBIX HOpPM
OnoreHo3 46a paboThI ¢ 00YYAFOIIUMHUCS:



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

MHTEJJIEKTYaJIbH bIX UID,
CTUMYJIUPYIOLIUX
II03HABATEJIbHYIO
MOTHBAIIMIO O0YYarOIINXCS;

HpI/IBJ'Ie‘ICHI/Ie BHUMAHUA
o0yJaromuxcs K
IICHHOCTHOMY aCIHeKTy

DKOJIOTHYECKHE bu6nuoreka [IOK
M3y4aeMbIX Ha ypoKax
26 CUCTEMBI https://m.edso00.ru/863eb .
SIBIICHUN, OPTaHU3AIHS UX
(3KOCHCTEMBI) 46a .
paboThI ¢ MoTyyaeMon Ha
YpPOKE COLUaIbHO
3HaYMMOU MH(OpPMAIHEIi;
OcHoOBHbIE
MPUMEHEHUE Ha YPOKe
MOKa3aTeu
UHTEPAKTUBHBIX (popm
KOCUCTEMBI.
bubimoreka [JOK paboThI ¢ 00yUYaIOLUTUMUCS:
DKOJIOTHYECKUE
27 https:/m.eds00.ru/863eb =~ MHTEIUIEKTYAIbH BIX UTD,
MTUPAMH/IBI. 5fa
N ofa CTUMYJTHPYIOIITHX
CgoiicTBa yJIHpyto
MO03HABATEIIBHYIO
IKOCHCTEM.
MOTHBAIIUIO O0YUYaIOIIHUXCS,;
Cyxkueccus
PUMCHCHHE Ha YPOKE
UHTEPAaKTUBHBIX (POpM
a00ThI C O0yUYarOIIIMMHUCS:
[IpupoaHbie P i
28 WHTEJUIEKTYaJIbH bIX UTD,
KOCHCTEMBI
CTUMYJTHPYIOIIHX
MO3HABATEIIbHYIO
MOTHBAIIMIO O0yYarOIINXCS;
29 AHTpPOIOTrE€HHbIE [IpuBneyeHne BHUMaHUS
9KOCHCTEMBI 00yJaromuxcst K



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

[ICHHOCTHOMY aCIIeKTy
U3y4aeMbIX Ha YpOKax
SIBJICHUH, OpraHU3aIHs UX
paboTHI C oITy4aeMoii Ha
YPOKE COIHATBHO
3HaYMMOH MH(pOpMAIIHEH;

PUMEHEHHE Ha YPOKe
MHTEPAaKTUBHBIX (popm

buochepa —
bubimoreka [JOK paboThI ¢ 00yYaAIOITUMHUCS:
riobanpHas
30 https://m.eds00.ru/863eb = HWHTEIUIEKTyalbH bIX UIP,
KOCHUCTEMA b5e
boe CTHUMYJIUPYIOIIAX
3emin yaupy
MI03HABATEIBHYIO
MOTHUBAIMIO 00YJaIOIINXCS;
[IpuBnedyenue BHUMaHUA
oOyJaromuxcs K
[IEHHOCTHOMY acCIIeKTy
3aKOHOMEPHOCTHU Bu6nmorexa [IOK
U3y4aeMbIX Ha YpOKax
31 CYIIECTBOBaHHS https://m.eds00.ru/863eb .
SIBTICHUIA, OpTaHU3aIHs UX
ouochepsl d16 N
paboTHI ¢ IOTyyaeMon Ha
ypOKe COLlMaIbHO
3HaYMMOH MH(pOpMaIei;
pUMEHEHHE Ha YPOKe
UHTEPAaKTUBHBIX (POopM
a00ThI ¢ 00YUYaIOIIUMUCH:
YenoseuecTBo B p i
32 MHTEJUIEKTYaJIbH BIX U,

ouochepe 3emnu

CTUMYJIUPYIOIINX
II03HABATEIIbHYIO
MOTHUBAIMIO 00YYaIOIINXCS;



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16

[IpuBneueHne BHUMAHUS
0o0ydJaromuxcs K
IIEHHOCTHOMY aCIeKTy

Cocy1iecTBOBaHU bu6nuoreka [IOK
M3y4aeMbIX Ha ypoKax
33 € IPUPOABI U 1 https://m.edso00.ru/863eb .
SIBJICHUH, OpraHu3alus ux
YeJI0BEYECTBA ale .
paboThI ¢ moy4aeMoit Ha
YpOKe COMaIbHO
3HaYMMOH MH(OpMAIIHEH;
. MPUMEHEHUE Ha YPOKe
PesepBHbIit ypoK. P P
UHTEPAKTUBHBIX (popm
O06006111EH1E
paboThI ¢ OOYHAOIITUMUCS
TEMBI
34 1 WHTEJUIEKTYaJIbH bIX UID,
«Coo0miecTBa u
CTHUMYJIUPYIOIIAX
HKOJIOTUYECKUE
NI03HABATEIbHYIO
CHCTEMBI»
MOTHBAIIMIO O0YYArOIINXCS;
OBUIEE
KOJIMYECTBO
34 2.5
YACOB I1O0

I[TPOT'PAMME



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

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* buosnorus, 10 knacc/ [Naceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue /Ilox pen.
[Taceunuka B.B., Aximonepnoe obmiectBo «M3narensctBo «lIpocBemenue»

* buonorus. O6mas 6uonorus, 11 knacc/ CuBornazos B.1., Aradonosa 1.b., 3axapora
E.T., O6mmecTBO ¢ orpaHMYeHHOI OTBETCTBEHHOCTHIO «[{PODAY; AKiimonepHoe o011ecTBO
«M3narensctBo «lIpocBemienue»

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

. «Enunas xomrekius [Hudpposbix O6paszosarensubix Pecypcosy (http://school-
collection.edu.ru/).

. https://resh.edu.ru/subject/5/

. http://ebio.ru/ - DnexrponHbIit yueOHUK «BHOTOTHS.

. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue knerok

. http://biokhimija.ru/lekcii-po-biohimii.html - Guoxumus

. http://evolution2.narod.ru/index.htm - sosorst

. http://nrc.edu.ru/est/r4/ - Guonoruueckas KapTuHa MUpPa

. http://planete-zemlya.ru/ - Tnanera 3emis

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