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INOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
HOIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH, COJEpKaHUS,
pe3yibTaToB O0y4YeHHs U TPeOOBAHUH K YPOBHIO HOJATOTOBKM BBITYCKHUKOB, TOJIOKEHUS 00
O0MMX LEISIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmero obpazoBanus B Pocculickoit denepanun, a Takxe MOJIOKEHU O crienupuke OUOJIOrHH,
e 3HaYeHHWU B IO3HAHMM >KUBOM INPUPOJBI M OOECHEUEeHHM CYLIECTBOBaHMS 4YEJIOBEYECKOI'O
obmiectBa. CoriacHo Ha3BaHHBIM TOJIOKEHUSM, ONIPEIEIICHbl OCHOBHBIC (DYHKIHH IPOTPAMMBI I10
OuoJsioruu u €€ CTpyKTypa.

[Tporpamma no Guosoruu AaéT npeacTaBieHue o LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTaHUsI M pa3BUTUS oOydaroIuxcs cpeacTBamu ydeOHoro mnpenmera «buomorusy,
onpezaenseT 00s3aTeNIbHOE NPEAMETHOE COJIEpP)KAaHUE, €ro CTPYKTYpPY, paclpeleieHHue I10
paszenaM U TeMaM, PEKOMEHIYEMYIO IOCJIE0BATEIbHOCTh M3y4YEHHUs] y4eOHOro Marepuana c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeNIbHOTO IpolLecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroLIXCs.

B mporpamme 1O OHOJOTMHM Tak)Ke YYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3ynbraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOMN AeATeNbHOCTH/y4eOHBIX AeHCcTBUI 00yJaromuxcs mno
OCBOCHHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa30BaHMsL.

B nporpamme no 6umosorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHLIMII
IPEEMCTBEHHOCTH B HW3YyYeHUHM Ouosoruu, Onaromaps dYeMy B HEW MNPOCMAaTpUBACTCA
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, ILIEHHOCTHBIX  OpPUEHTALUH  JIMYHOCTH, 3SKOJIOTUYECKOTO0  MBIILICHHUS,
NpPEJICTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpy’Karouei
npupoaHoii cpese. [loaTomy Hapsay ¢ U3ydyeHUuEM 00111e0MOIOTHYECKUX TEOPH, a TaKKe 3HAHUN
O CTPOEHUM JKHMBBIX CHCTEM pA3HOTO pPaHTa M CYIIHOCTH OCHOBHBIX NPOTEKAOIIUX B HHUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH YIeJIEHO BHUMAHNE UCIIOIb30BaHUIO TIOJTYYEHHBIX 3HAHUH
B TIOBCEJHEBHOM KHM3HM Ui pEIICHUS MNPHUKIATHBIX 3aJad, B TOM 4HCJe: MPOQUIAKTUKU
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTUPOBAHHMS,
000CHOBaHHUS HKOJIOTHUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKarolled MpUpOIHOM cpele,
aHalM3a BIMSHUSA XO3AHCTBEHHOHM JEATENBbHOCTH YEJNOBEKAa Ha COCTOSHHUE MPHPOJIHBIX H
UCKYCCTBEHHBIX SKOCHCTEM. YCHUJIEHHE BHUMaHMs K NPUKIAJHOM HAMpPaBICHHOCTH Y4eOHOIo
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUeHHsI YCIOBUH UIs pEeIIeHUs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpas MpeAroaraet
dopmupoBaHHe y 00ydaromuXcs CIOCOOHOCTU afaNnTUPOBATbCS K HU3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOydYalOIIMXCS NPEICTABICHUNH O HAaydyHOM KapTHHE MUpA,
pacumpsieT 1 00001aeT 3HaHUA O )KUBOI MpUpoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3AaET YCIOBHS JUIA: TO3HAHUS 3aKOHOB YKMBOW TNPHPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe3omacHOro ooOpasa
KHU3HH, YKOJIOTHIECKOTO MBIIIUICHUS, [IEHHOCTHOTO OTHOIICHHUS K )KHBOH MPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHune OWONIOTHS HUMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeiHero oouiero oopa3oBaHusl, colpanu3anu odyJaromuxcs. M3ydenne



Ouosoruu odbecreyrBaeT ycaoBHs A JOPMUPOBAHUS HHTEIUIEKTYaIbHbBIX, KOMMYHUKAIIMOHHBIX
U HMH(QOPMAIIMOHHBIX HABBIKOB, JCTETHUYECKOM KYIbTYpBl, CIIOCOOCTBYET HWHTETpaluu
OMOJIOTMYECKUX 3HAHMUM C MPEACTaBICHUAMHU U3 JPYrHX y4eOHBIX NPEIMETOB, B HaCTHOCTH,
busuky, xumun U reorpaduu. HazpanHble MonokeHUs: 0 IpeJHa3HaYeHUH y4eOHOro MpeaMera
«buonorus» cocTaBUIIM OCHOBY ISl OIIPECICHUS TOIXO0/I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €T0
COJIepKaHus, IPEICTABICHHOTO B IPOTpaMMe 10 OHOJIOTHH.

OT160p conepxkanust yueOHOro npenmera «buosnorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOLIUECs AOKHbI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe JUIsl (POPMUPOBAHUS OOIIECH KYJIbTYpHhI, ONpeaestoe
a/ICKBaTHOE TIIOBEJCHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCEIHEBHOM KM3HU W MPAKTUYECKOU JesTeNbHOCTH. Oco00e MECTO B ATOW CHCTEME 3HAHUN
3aHUMAIOT 3JIEMEHTBl COJIEp’KaHusl, KOTOphIE CIyKaT OCHOBOM g  (QOopMHUpOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIINX I'yMaHU3AIH OMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypHpOBaHUE COJCpKAHUS y4eOHOro MaTrepwaja B MporpaMMe 10 OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMYUTEIBHBIX OCOOEHHOCTAX
JKUBOM IPUPOJIbI, O €€ YPOBHEBOW OPraHU3aLlMU U 3BOJIOLMH. B COOTBETCTBUU C 3TUM B CTPYKTYpE
y‘-Ie6HOFO nmpeamera «buonorusy BBIJCJICHBI CICAYIOIIUEC COACPIKATCIIbHBIC JIMHUU! «buoiorus
KaK Hayka. MeTopl HaydHOTro Mo3HaHus», «KieTka kak Omosiorudeckas cuctemay, «Opranusm
Kak Ouonornyeckas cucreMay, «CucteMa U MHOrooOpas3ue OpraHM4ecKoro Mupay, « BOJIOLHS
JKUBOU MTPUPOIBI», «IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

Lens wm3ydenust yueOHoro mnpenmera «buosiorusi» Ha 0a30BOM ypOBHE — OBJIAJICHUE
00y4JaromuMHUCs 3HAHUAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OPraHU3allMM IKHBBIX CHUCTEM
pa3HOro paHra v MpuoOpeTeHrne YMEHHUI UCIONB30BaTh 3TU 3HAHMS AJI TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH 00BEKTOB KUBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOJIEM.

JloctnxkeHue 1enu u3ydeHus ydeOHoro mnpeamera «buosorus» Ha 06a30BOM YpOBHE
oOecrnieunBaeTcs pelIeHrueM CIEeAYIOIUX 3a1au:

OCBOCHME 00YYaIOLUIMMHUCS CUCTEMbI 3HAHUH 0 OMOJIOTHUECKUX TEOPUSX, YIEHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIIOTe3aX, TMpaBWiaX, CIYXKallUX OCHOBOM i (hOPMHUPOBAHMS
IPEJICTAaBICHUH O €CTECTBEHHO-HAy4YHON KapTHHE MHpa, O METO/JAaX Hay4yHOTo IO3HaHUS,
CTPOEHUH, MHOTO0OOpa3sMM U OCOOEHHOCTSIX MHBBIX CHCTEM PAa3HOIO YpPOBHSI OpraHU3allly,
BBIIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

dopmupoBaHue y 0O0yd4aroImuxcs MO3HABaTEIbHBIX, MHTEIUIEKTYaJlbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTMH HAayYHBIX B3IJISJIOB,
UJEN U TIOJIXOI0B K U3YYEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OPraHU3ALUY;

CTaHOBJIEHHE Y oOydaromuxcs oOImeld KyJabTypbl, (QYHKIHMOHAIBHON TI'pPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OLEHHUBATH SBICHHUS OKPYXKAIOIIETO MHUpa >KUBOW MPHUPOJABI Ha
OCHOBAHWH 3HAHUH U OIlbITa, MMOJTYYCHHBIX ITPU U3YUCHUH 6I/IOJ'IOFI/II/I;

dbopMupoBaHre y OOyYarOIIMXCS YMEHMH WILTIOCTPUPOBATh 3HAYEHHE OHMOJIOTHMUECKHUX
3HAHUW B TPAKTUYECKOW JAESITEIBbHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOIOT HiA;

BOCIIMTaHUE y6e>K)IéHHOCTI/I B BO3MOKHOCTH ITO3HAHHS YEITOBEKOM >KHBOM IIpUPO kI,
HE00X0UMOCTH OEpeKHOr0 OTHOIIEHUS K Hel, COOMIOEHHUS ITHUECKUX HOPM NP MPOBEICHUU
OMOJIOTYECKUX MCCIIEJOBAHUM;

OCO3HaHME LEHHOCTH OMOJOTMYECKUX 3HAHUM JUIs MOBBILICHUS YPOBHS SKOJIOTHYECKOMH
KYJIBTYPBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE MPHOOPETEHHBIX 3HAHWH W YMEHWH B TIOBCEJIHEBHOW JKM3HM JUIS OLEHKH
MOCJEICTBUIM CBOEH JEATENILHOCTU IO OTHOIICHUIO K OKpY)KAaIoLeH cpene, COOCTBEHHOMY
3JI0pOBBI0, 00OCHOBAHHE U COOIIOZCHNE Mep MPOPUIAKTHKH 3a00JICBaHHA.

B cucreme cpennero obmiero oopasoBanus «buosnorus», nzydaemasi Ha 6a30BOM YpOBHE,
SIBIISICTCS  00sI3aTEIIbHBIM YYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBeHHO-HaY4HBIE TPEIMETHI.

Jlist u3ydenust Ouosoruu Ha 0a30BOM YpOBHE CPEIHEro o0IIero oopa3oBaHUsl OTBOIAUTCS
68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJAEP/KAHUE OBYYEHUA

10 KUIACC

Tema 1. Buosiorus kak Hayka.

buonorust xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (Quiocodueir, 3TUKOW, ICTETUKONM W mpaBoM. Ponb Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CucremMa OHOJIOTHYeCKUX HayK.

MeTo/1p1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SKCIIEPUMEHT, OMMCAaHUE, U3MEpPEHHE,
KJIaCCU(UKAIIUS, MOJISITUPOBAHKE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemoHcTpaumMu:

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

Tabmuis! 1 cxeMbl: «MeTo/IbI TO3HAHUS KUBON TPUPOIBI.

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

[Ipaktuueckas pabora Ne 1. «lcnonbp3oBaHue pa3iaMYHBIX METOJOB IpPU HU3YYEHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. /KuBble cuCTEeMBbI M KX OPraHU3AIHA.

Kupble cucrembl (OMOCHCTEMBI) Kak MpeAMeT Hu3ydeHHs Ouosioruu. OTIudMe >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OumocucteM M HUX pa3HooOpasue. YPOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KIJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSI{UOHHO-BUIOBOM,
9KOCUCTEMHBIH (0MOreo1IeHOTHYECKU ), ONOCEPHBIII.

JdemoHcTpaumuu:

Tabmuel u cxembl: «OCHOBHBIE TPHU3HAKUA KU3HW», «YPOBHU OpPTaHHU3aIMU >KUBOU
MPUPOBI.

O6opynoBanue: moaens Mosekynnl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHUYECKUN COCTAB KJIETKU. XUMUUYECKHUE FJIEMEHThI: MAKPOIJIEMEHThI, MUKPO3JIEMEHTHI.
Bojia u MuHepanbHbI€ BellleCTBA.

OyHKIIUM BOJIBI M MHUHEPAIBHBIX BemecTB B KieTke. [loaaep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHe OeNKOB. AMHUHOKHUCIIOTHI — MOHOMEpHI OenkoB. HezameHumbIe
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJIEKYJIbI (TIEpBUYHAS, BTOPHYHAS, TPETUYHAs M UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBolcTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.



®depmeHThl — OuoJornueckne Karamu3atopbl. CTpoeHHne ¢GepMeHTa: aKTUBHBIA IIEHTD,
cyocrpatHas  crenuduuHocts. Kodepmentsl. Butammubl.  Otianuus  (GepMeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYraeBoapl: MOHOCaxapusl (II0K03a, prubo3a U Je30kcupudo3a), 1ucaxapusl (caxaposa,
JAKTO3a) W MoJucaxapuibl (Kpaxmall, TIJIMKOIeH, LeJuloa03a). buonornueckue ¢yHKkuuu
YTJIEBOJOB.

Jlumuasl:  TpUraMuepunsl, Qochonununel, crepouasl. [uapodpmibHO-rHAPOGOOHBIE
cBoiicTBa. buonornueckue GpyHkuuu nunuaoB. CpaBHEHUE YIIIEBOJIOB, OEIKOB M JIMIMIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxnennossie kucnorsl: JIHK n PHK. Hykieotnasl — MOHOMEpPBI HYKJIIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuunu JIHK. Crpoenne m ¢ynxmuum PHK. Bugst PHK. AT®: crpoenue u
GyHKIIHH.

[utonmoruss — Hayka o kjeTke. KierouHas Teopusi — mpuMep B3aUMOJCUCTBUS UIEH U
(GakToOB B HAYYHOM NO3HAHUHU. MeTO bl U3yUEHUSI KIIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOme Mpu3HaKky KJIETOK: 3aMKHYTasi HapyKHast
memOpaHna, mosiekyinbl JIHK kak renernueckuil anmnapar, cucTeMa CUHTe3a Oelka.

Tumbl KJIETOK: JyKapHOTHUYecKass M mIpokapuoruyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTuyeckoil kiuetku. Knerounas crenka 6akrepuil. CTpoeHre 3yKapuOTHUECKON KIIETKH.
OcCHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOW U TPUOHOMN KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIHH.
[Tna3matnueckass memOpana, e€ cBoiictBa M (QyHkuuu. lluromyazMa u e€ OpraHoMJBL
OnnomemOpanubie opranouabl kietku: DIIC, anmapar [onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKH: MUTOXOHIPUH, ITacTUbl. [IporcxoxaeHrne MUTOXOHIPUH U m1acTua. Busl
wiactua. HemeMOpaHHbIE OpraHouAbl KJIETKH: PUOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPHONIH,
PECHUYKH, KTIYyTUKU. DyHKINN OPraHOUA0B KIETKU. BritoueHus.

Anpo — perynsaTopHslil neHTp ki1eTku. CTpoeHue sjpa: saepHas o0oj0uKa, KaproIriasma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcIIOpT BEIIECTB B KIIETKE.

JleMoHCTpanum:

[Toptpersr: A. JleBenryk, P. I'yk, T. llIBann, M. lneinen, P. Bupxos, /Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

[uarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenne XUMUYECKUX IIEMEHTOB B )KMBOW IIPUPOJIE».

Tabmunel u cxemsl: «llepuonuyeckas TabmuIa XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocuHTe3 6enkay, «CTpoeHne MoJIeKyibl Oenka», «CtpoeHue GpepMeHTa,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monexkynsl AT®», «CTpoeHne 3yKapuOTHYECKON
KIeTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpPOEHHE PpaCTUTENBHOM KIETKW», «CTpoeHue
MIPOKAPUOTUYECKON KileTKn», «CTpoeHue sapa KIETK», «Y TIeBOJbD, «JIUmuas».

OOGopynoBaHUe: CBETOBOW MHMKPOCKOI, OOOpYJIOBaHWE MJis TPOBEICHUS HAOIIOJCHUH,
U3MEpEeHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PacTUTENbHbBIX, KUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHUJIa3bl WIIM KaTalla3bl)».

JlaGopatopHast pabora Ne 2. «M3ydyeHHe CTpOEHMS KIETOK pAacTEHHH, *XMBOTHBIX MU
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.



Tema 4. /KuzHenesATeIbHOCTD KJIETKH.

OOMeH BeImiecTB, WIH METa0ONu3M. ACCUMWISAIMS (IJIACTHYECKUid OOMEH) U
JUCCUMIIALINS (PHEPreTUUECKUii 00MEH) — IBE CTOPOHBI €IMHOTO TIpoIiecca Metabonu3ma. Poib
3aKOHOB COXPAHEHUS BEUIECTB U YHEPTUU B MIOHUMAHUHU METa0O0IU3Ma.

Tunber oOMena BemiecTB: aBTOTPOGHBIN U rerepoTpodHsbid. Pons depmeHTOB B 00MEeHE
BELIECTB U IIPEBPALICHUH SHEPTUU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (as3el (oTocuHTe3a. Peakiuu QorocuHTE3A.
DddekTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a IJIs KU3HH Ha 3emiie. BiusHue yciaoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUH.

XemocuHTe3. XEMOCHUHTE3UPYIOIIUe OakTepuu. 3HAYE€HUE XEMOCHUHTE3a ISl JKM3HHM Ha
3emuite.

OHepretuyeckuii oOMeH B  KieTke. PacuiensieHue  BeIIECTB, BbIJCIEHUE U
aKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl sHepreTudyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHue, WIM  KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmpoBanre. DPPEKTUBHOCTh IHEPTETUICSCKOTO OOMEHA.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHpopmamus u JHK. Peamuzamus
TEeHeTUYECKON HH(popMaIKu B KieTke. ['eHeTuYecKuit KoJ U ero CBOMCTBa. TpaHCKpUILIUS —
matpuuHblii cunTe3 PHK. Tpancnsanus — Onocunres Oenka. Dtansl Tpancasuuu. Konuposanue
aMUHOKUCIIOT. Ponb pubocom B GuocuHTese Oelnka.

Hexnetounsie ¢popmbl ku3HU — BUPYCHL. McTopus oTkpbiTHs BupycoB (/1. U. iBaHOBCKwMil).
Oco0eHHOCTH CTPOEHMSI M KU3HEHHOTO ILuKIa BUpPYycoB. baktepuodaru. bonesnu pacrenui,
KUBOTHBIX M UYEJIOBEKA, BBI3BIBAaEMbIe BUpycaMu. Bupyc mmmyHonedunura yenoeka (BUY) —
Bo30ymutens CIIMJla. OOpaTtHas TpaHCKpUIIMs, peBepraza W HHTerpasa. Ilpodmmakruka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHHIA.

JdeMoHcTpanum:

[Toptpetsr: H. K. Konbuos, JI. . UBanosckuit, K. A. Tumupszes.

Tabmuupt w  cxembl: «Tunel  nutanus», «Metabonuzm»y,  «MUTOXOHIPUSIY,
«OHepreTuueckuii ooOMen», «Xmnopornacty, «Dotocuntes», «Ctpoenune JIHK», «Ctpoenue u
dbyHkMoHUpoBaHue reHa», «CuHre3 Oenmka», «l'eHetnueckuid  kom», «Bupychi»,
«baktepuodarn», «Ctpoenne u xku3HeHHBId 1wmka Bupyca CIINa, Oaxrepuodaray,
«Pemmukanus JJHK».

Ob6opynoBanue: monenu-anmuukanuu «Y apoenue JJHK u tpanckpunmmsy», «buocuntes
Oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema 5. PasMHoKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Kiietounblif UMK, WM KU3HEHHBIM 1ukan kinerku. MuTtepdasa u murto3. Ilpoueccsl,
nporekaromue B uHtepdaze. Permmukanus — peaknus marpuunoro cunteza JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBII Habop — KapuOTHI. JIUMIOMIHBIA M TaIUIOMJIHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS W MHIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Jenenne knerkn — muro3. Ctaauu muto3a. [Ipoueccsl, mporucxoasiue Ha pa3HbIX CTaUsAX
MuTO3a. bronaoruveckuii cMbpICi MUTO3a.

[Tporpammupyemasi ruGesb KIETKH — alomnTo3.

@DopMBbI pa3MHOXKEHHS OPraHU3MOB: O0ECII0JI0e 1 M0JI0Boe. Buabl 0ecroioro pa3MHOKEHUS:
JiefieHre HaJlBOe, MOYKOBAHHWE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHE, BEreTaTHBHOE
pa3MHOKeHHe. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaYEHHE IS CEIEKIUH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIIMYHUS OT OECIONOrO.



Meiio3. Cragum wmeiiosza. I[lpoueccsl, npoucxonsdiue Ha cTaguax meirosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buosnornueckuii cMbIcia ¥ 3HaUEHUE Mei03a.

["amerorenes — npouecc 00pa3oBaHus MOJIOBBIX KJIETOK Y >KMBOTHBIX. Ilosi0BBIE Kene3bl:
CEMEHHHUKHU M sSMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaro3oup,
AiilleKsieTka) — crepmatoreHe3 U oBoreHe3. (OCOOCHHOCTH CTPOCHHS SIMIEKICTOK U
cnepmaro3onioB. OmionorBopenue. [laprenorenes.

WNunuBuayanpHoe pa3BuUTHE (OHTOTeHe3). OMOpUOHAIbHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl 3MOPHOHATBHOIO Pa3BUTHUS Y IMO3BOHOYHBIX MKUBOTHBIX: JIPOOJICHHE, TacTpyJALUs,
opranorenes. [loctamOpuoHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: IPSIMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zButne pacteHui. OHTOreHe3 BETKOBOIO PACTEHHUS: CTPOCHUE CEMEHM, CTaIUun
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubt u cxembl: «@OpMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIIIOJOTBOPEHHE Y
[[BETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI, «JleneHne KIeTku OakTepuii»,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpOoeHHE XpOMOCOMbD», «KieTouHbl LMK, «Perukanus
JHK», «Muto3», «Meno3», «lIpsamoe n Henpsimoe pa3BuTHe», «I ameToreHes y MiIeKOIHUTAIOIINX
U 4eoBekay, «OCHOBHBIE CTaJAMH OHTOI'CHE3a.

O6opynoBaHue: MHUKPOCKOI, MUKporpenaparsl «CrepMaTo30UIbl MIEKOMUTAIOIIETOY,
«Sliiueknerka miiekonuTaromero», «Kapuokunes B KjieTkax KOpelka JIyKa», MarHUTHasi MOJIEIb-
amumkanus «Jlenenue kinerku», moaens JJHK, monens merada3sHol XpOMOCOMBL.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuas pabota Ne 3. «HabmrogeHne MuTo3a B KIETKaX KOHYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKPOIIpENapaTax.

Jlabopatopnast pabota Ne 4. «/3ydeHuwe CTpPOEHHUS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax».

Tema 6. HacsieqcTBeHHOCTh H H3MEHYMBOCTH OPraHU3MOB.

IIpenmer u 3agaunm reHetuku. Mcropust pasBuTus reHeTuku. Ponb nurtonoruu u
HMOpHOJIOTHUN B CTAHOBJICHUU I'eHETHKHU. BKitag poccuiickux U 3apy0eKHbBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeToapl TEeHETUKH (TUOPUIOIIOTUYECKUI, LUTOT€HETUUYECKUH, MOJEKYISIpHO-
reHeTuuecknii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKasi CMUMBOJIMKA, UCIIONb3yeMasl B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HACJElOBaHUS  NPU3HAKOB, yCTaHOBJIEeHHble [.  MeHaenem.
Monoru0OpuaHoe CKpemrBaHie. 3aKOH eIMHO-00pa3us TuOpHUI0B MepBoro nokojaeHus. [Ipasuino
JOMMHHMPOBaHMsI. 3aKOH pAacIIEIUIEHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemuBaHMe. 3aKOH HE3aBUCHMOIO  HACJEIOBaHUS  IPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUS. AHAJIM3UPYIOLIEe CKpellMBaHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAHUS ISl OTIPE/IETICHUs TEHOTUIIA OCOOH.

CueruienHoe HacienoBaHue rmpusHakoB. PabGora T. Moprana mno cuemieHHOMY
HacJIeJOBaHMIO TeHoB. HapyieHnue cuenieHus reHoB B pe3ylibTaTe KPOCCUHIOBEpA.

XpOoMOCOMHas TeOpHsl HACJIEICTBEHHOCTH. | eHeTHueckne KapThl.

I'eneruka nosa. XpoMOCOMHOE ONpEAEIEHUE 10JIa. AyTOCOMBI U TOJOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HaciienoBaHue NPU3HAKOB, CLEIUIEHHBIX C
TOJIOM.



M3MeHunBOCTh. BUibI M”3MEHYMBOCTHU: HEHACIICACTBECHHAs U HACJIeACTBEHHAsA. Poib cpenpl
B HEHACJICJICTBEHHOW HW3MEHUYMBOCTU. XapaKTEPUCTUKAa MOJM(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuauvonsslii psa 1 BapuanvoHHas kpusas. Hopma peaknuu npusHaka. KonnuectBeHHble U
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBeHHast, Wiy reHOTUIMYECKasi, U3MEHUYMBOCTh. KOMOMHATHBHAS U3MEHUUBOCTb.
Meiio3 u 1ONOBOM mponecc — OCHOBA KOMOMHATMBHOW M3MEHUMBOCTH. MyTallOHHas
u3MeH4MBOCTh. Kiaccugukanuss MyTanmii: TeHHbIE, XpPOMOCOMHBIC, TeHOMHbIe. YacToTra u
OPUYMHBI MyTauuid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOIMYECKHX PsIIOB B HACIEICTBEHHOMN
n3meHurBocty H. M. BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'eneruka uenoBeka. Kapuorun uyenoBexka. OCHOBHbIE METOAbI TE€HETUKH YEJIOBEKA:
IeHEANOrnYecKUi, OJIM3HELOBBIN, LMTOr€HETUYECKUH, OHMOXMMUYECKHH, MOJIEKYJSIPHO-
reHeTnueckuii. COBpEMEHHOE OIPEIEICHUE TEHOTHIA: IIOJHOT€HOMHOE CEKBEHHUPOBAHHUE,
TEHOTHUIUpPOBaHKUE, B TOM yucie ¢ nomoinbio [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
yelloBeKa: TIeHHble Oosie3HH, OO0JIE3HM C  HAclIeACTBEHHOM  IpeIpaclookKEHHOCTHIO,
XpoMocoMHble Oosie3Hu. Comaruyeckue U TreHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBI 310POBOTO 00pa3a XHU3HHU, TUArHOCTUKHU, NMPO(PUIAKTUKN U JICUEHUS] TEeHETUYECKUX
Oone3Hel. MeauKO-reHeTUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMIIMHCKOM TE€HETHKU B
IPEIOTBPALICHUH U JICUEHUU T€HETUYECKUX 3a00JIeBaHUI YEIOBEKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuubl u cxembl: « MOHOTHOPUHOE CKPEUIMBAHUE U €r0 IUTOTCHETHYECKasi OCHOBAY,
«3aKOH pacIIeIUIEHUs] M €ro LUTOICHETUYECKas OCHOBa», <«3aKOH YHUCTOTHI TaMeT»,
«durnbpunHoe ckpeummBanue», «LluTonoruueckue OCHOBBI JUTMOPHUIHOIO CKpEIIMBAaHUS,
«Meio3», «B3aumonelicTBUE aJIIEIbHBIX T€HOBY, «I eHeTHYeCKHne KapThl pACTEHHUM, )KUBOTHBIX U
yenoBeka», «l'eHeTnka mojay, «3aKOHOMEPHOCTH HACJIEJI0BaHUS, CLEIUIEHHOTO C IIOJIOMY,
«Kapuotunsl 4YenoBeka U KHUBOTHBIX», «Buasl u3MeHunBocTn», «MoandukauoHHas
U3MEHYNBOCTbY», «HacnenoBanue pesyc-akropa», «I'eHeTHka rpymnn KpoBw», «MyTalnnoHHas
U3MEHYUBOCTbHY.

Ob6opynoBanue: Monenu-anmiukauun «MoHoruOpuaHoe ckpemuBanue», «HenomaHoe
JOMUHUpOBaHUEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKOI U
MuKponpenapat «Jpo3oduna» (Hopma, MmyTauuu (HopMbl KPbIJIEB U OKpPack Teja), repOapuit
«I"opox mOCEeBHOW».

JlabopaTopHble U NpaKkTHYeCcKUe PadoThI:

JlaGopatopHas pabota Ne 5. «/3yueHue pe3ysibTaTOB MOHOTMOPUAHOTO U JAUTHOPUIHOTO
CKpEeLIMBaHUA y Ap030(UiIbl Ha TOTOBBIX MUKpOIpenapaTax.

JlaGopaTtopnast pabota Ne 6. «3ydeHne MoaupuKanmOHHOW U3MEHYHMBOCTH, TTOCTPOCHUE
BApPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaGopatopHass pabora Ne 7. «AHamM3 MyTauMid y Jpo30QHIbl Ha TOTOBBIX
MUKpOIIpenaparax.

[TpaxkTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKay.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa U Ipouecc. 3apoKIEHUE CeleKIUu U noMectukanus. Yuyenue H. U.
BaBunoBa 0 meHTpax NPOMUCXOXKIEHUS M MHOrooOpasusi KyJIbTYpHBIX pacTeHuid. LleHTpsl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpOJa, IITaMM.



CoBpeMeHHBIE METOBI CENEKIIUU. MacCOBBIM M MHAWUBUIYATbHBI OTOOPHI B CEJICKITUU
pacteHuii u XuBOTHBIX. OIIEHKa dKCTephepa. BIN3KOPOICTBEHHOE CKPEIIUBAHUE — MHOPHUIMHT.
Yucras nuaus. CkpeniuBaHue YuCThIX JuHUM. ['eTeposuc, niu rudbpuanas cuia. Hepoacrsennoe
ckpemuBanue — ayrOpuaunr. OtganéHHas rubpunmzanus u e€ ycrexu. VcKycCTBEeHHBIN
MyTareHe3 M IMOJIYyYeHUE IOJUILUIONAOB. JIOCTHMKEHUS CEeNeKUUH PpACTEHUW, MXUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['e€HHAs HWHXKEHEpHUs. ITalbl CO3JaHUs
pekomOunantHoi JIHK wu Tpancrennsix opranu3moB. Kierounass umkenepus. Kierodnsie
KyJIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHnid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JITHYecKue mpodiembl. MO —
TeHETHYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MEI.

JeMoHCTpamuu:

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

Tabmuel U cxembl: Kapta «L[eHTpBI MPOWCXOXKICHUS W MHOTOOOPa3us KYyJIbTYpPHBIX
pactenuit», «llopoapl TOMaNIHUX XKUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OTnanéHHas
rubpuauzanus», «Pabotel akamemmka M. @. HBanoBay, «llomumionnus», «OOBEKTHI
ouorexHonorun», «Kinerounele KynbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U TEPEHOC
TE€HOB, XPOMOCOM).

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

JlaGopaTopHble U NpaKTHYecKue padoThbl:

Oxckypcusi «OCHOBHBIE METOJbI U JIOCTHKEHHUS CEJICKIIMHM PACTeHUM M >KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATEIHLHBIM y4acTOK, B TEIUIMYHOE
X035UCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYUYHOTO LICHTPA)».

11 KJIACC

Tema 1. DBosOIMOHHASA OHOJIOTHS.

[IpeanocbuIKM BO3HUKHOBEHUS SBOTIOLIMOHHON TEOPUU. DBOJIIOIIMOHHAS TEOPHUSI U €€ MECTO
B Onosoruu. BiusHue 3BOTIONMOHHON TEOPUH HA Pa3BUTUE OUOJNIOTUU U APYTUX HAYK.

CsunerenbcTBa 3BosoLMU. [ageoHToIOrHYECKHE: TOCIEI0BATENLHOCTD OSIBIIEHUS BU/I0B
B MAJIEOHTOJOTUYECKONW JIETONHUCH, INepexoiHble ¢opMmbl. buoreorpaduueckue: cXoicTBo u
paznuuune dayH u GIop MAaTEPUKOB M OCTPOBOB.

DOMOpPHOJIOTHYECKHE: CXOJICTBA U pa3ivdus SMOPHOHOB Pa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTMYHbIE, aHAJIOTUYHbIE, PYIMMEHTAapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomononHass Teopust Y. J[lapBuna. [lpeanochuiku BO3HUKHOBEHHUS JapBUHHU3MA.
JBuokymye Ccuibl HBOJMIOUMM  BUAOB 1O JlapBuHY (M30BITOYHOE pa3MHOXKEHHE MIpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeNesnEéHHas W3MEHYMBOCTh, Oopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrerudeckas teopus sBomorun (CTD) u e€ ocHOBHBIE TTOJOKEHUSI.

Muxkpososmtonus. [Tonynsius Kak equHUIA BU1a U 3BOJTIOLUH.

JIBuxymire cuibl (pakTopbl) 3BOJIOLMU BHIOB B MHpupoje. MyTallmoHHBIN Mpolecc U
KOMOHMHATHUBHASI U3MEHYNBOCTD. [[oMynsinoHHbIE BOTHBI U Apeiid reHoB. M3omsauus u Murparus.



EcrecTBennbiii oTOOp — Hamparmisiomuid (aktop sBomonur. PopMbBI €CTECTBEHHOTO
otbopa.

[Tprcroco0IeHHOCTh OPraHU3MOB KaK Pe3yiabTaT dBONIONHH. [IpruMepsl mpucnocoOneHnii
y opranuzmMoB. ApoMoph03bl ¥ UIN0-aJaNTaLINH.

Bun u BumooOpazoBanue. Kputepuum Buma. OcHOBHble (OpMbl BUA00Opa30BaHUS:
reorpagpuueckoe, IKOJIOrHIECKOE.

MaxposBomrornus. PopMbl 3BONIOLNUH: (puieTHYecKas, JAWBEPreHTHAs, KOHBEPTEHTHAs,
napasuienpHas. HeoOpaTuMOCTh 3BOMIOIHH.

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

IToptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap, O.
I'exxens, @. Mrouiep, A. H. CeBepios.

Tabmuubt u cxembl: «Pa3BUTHE OPraHUYECKOTO MHpa Ha 3emiie», «3apoAbIIy MO3BOHOYHBIX
KUBOTHBIX», «ApXeonTepukcy», «Popmbl 60pHOBI 3a cymiecTBOBaHUE», «EcTecTBEeHHBIN 0TOODY,
«MHorooOpa3ue copToB pacTeHuit», «MHorooOpa3ue MOpoA >KHUBOTHBIX», «[lomymsumy,
«MyTalyoHHas U3MEHUUBOCTHY, «ApomMopdo3sly, «Mauoanantamumny, «O0mas gereHepanus»,
«/IBrxyiue cuibl 3Boaonuny, «Kapra-cxema mapmipyra nyremectsust Y. Jlapsuna», «bopb0a
3a CYyILIECTBOBAHUEY, «IIpucnoco0iaeHHOCTh OpPraHU3MOBY, «["eorpaduueckoe
BUJI000pa3oBaHuey, « IKOJIOTHYECKOe BUA000pa30BaAHUE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TIIOA0B U
ceMsiH, Kosutekuust «IIpumepbl 3alUTHRIX PUCTIOCOOIEHUH Y )KMBOTHBIX», M0oJielnb «OCHOBHBIE
HaIpaBJIEHUS 3BOJIOLUNY, 00bEMHAs MoJieNb «CTpOEHUE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpaduyeckas kapra wmupa, Komiekuus «@DPoOpMbl COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTEHMI», MoJenb anmunkanusa «llepekpéct xpoMocom», BiIaXHbIE Mpenaparsbl
«Pa3zBuTne Hacekomoro», «Pa3BuTue mATYmIKW», MHKporpernapaT «Jlpo3zoduna» (HOpMa,
MyTaluuu (OpMbI KPbUILEB U OKPACKH TEJIa).

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopaTopnast pabora Ne 2. «OmnmcaHue NPHUCTIOCOOJICHHOCTH OpraHu3dmMa u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHME M pa3BUTHE KMU3HU Ha 3emJie.

JloHay4HBIE NIPEICTABICHUs O 3apOXKACHUU XKU3HU. HaydHble rumore3bl BOSHUKHOBEHUS
KU3HU Ha 3emJyie: abuoreHe3 M TaHCIepMHUs. XUMHUYeCKas DBOJIOINUS. AOHOTEeHHBIN CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUYECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUUECKON
sBosrony. HaganbHble sTanel 6nosnorudeckoit spomonuu. ['unoresa PHK-mupa. @opmuposanue
MEMOpPaHHBIX CTPYKTYp M BO3HMKHOBEHHE NPOTOKJIETKU. IlepBble KIETKM M HX 3BOJIIOLMAL
®opMUpOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PazButue xu3HM Ha 3emiie 1o 3pam U nepuoaam. Karapxen. Apxenckas u mpoTepo3onckas
apel. [Taneo3olickast apa u €€ meproIbl: KeMOPUICKUH, OPOBUKCKUM, CUITYPUICKUH, T€BOHCKHUH,
KaMEHHOYTOJIbHBIH, IIEPMCKUM.

Me3o30iickast apa 1 €€ MepruoIbl: TPHACOBBIN, IOPCKHI, MEITOBOM.

KaiiHo3olickas 3pa U €€ nmepro/ibl: MaJeOreHOBbINA, HEOT€HOBBIN, aHTPOTIOT€HOBBI.

XapakTepucTUKa KJIMMaTa M Ie0JIOTMYECKUX IpolueccoB. OCHOBHBIE 3Talbl IBOJIIOLUU
PacTUTENBLHOTO U )KUBOTHOTO MUpPa. ApoMopdo3bl y pacTeHH 1 )KUBOTHBIX. [losiBIeHue, paciBer
Y BBIMUpAHUE TPYII )KUBBIX OPTaHU3MOB.



Cucrema OpraHM4ecKOro MHpa Kak OTpakeHHe HBONIOLUMU. OCHOBHBIE CHCTEMATHYECKUE
TPYIIIIbI OPTaHU3MOB.

OBojironusl yenoBeKka. AHTpONOJIOrus Kak Hayka. Pa3BuTue npeacTaBlIeHUH O
MIPOUCXO0KICHUH YesloBeKa. MeTo bl u3yueHus: antponoreHe3a. Cxo/CcTBa U pa3andMs 4eJloBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHNE YEIIOBEKA.

HBwxymme cuisl  (pakTopsl) aHTpororeHesa. HaciencTBeHHas HM3MEHYMBOCTh U
ecTecTBEeHHBIH 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIAUH Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJIMM U BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeIbIi,
Yenosek npsaAMmoxondmui, YenoBek HeaHaepranbckui, YenoBek pasymHbld.  Haxonku
HCKOIIaeMBIX OCTAaTKOB, BPEMs CYIECTBOBaHUS, 00JacTh paclpocTpaHeHHs, 00bEM TOJOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOIEOHAHas (eBpa3uiicKasi), Herpo-
aBcTpajiouJiHas  (9KBaTOpUaAIbHAsA), MOHIOJOMJHAs  (a3MarcKo-aMepukaHckas).  YepTsl
IPUCTIOCOOTIEHHOCTH IIPEJICTAaBUTEIIEH YEIIOBEUECKUX PAC K YCIOBUSAM CylllecTBOBaHUS. EnMHCTBO
yesoBeueckux pac. Kputuka pacuzma.

JdeMoHcTpanum:

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

Tabmumer 1 cxembl: «Bo3nukHOBeHNe COTHEYHON CHUCTEMBI», «Pa3BUTHE OPraHHYECKOTO
mupay», «PactutenbHas kinerka», <«OKuBoTHas kieTtka», «lIpokapuoruueckas KieTKan,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeJIoBEKa U YeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa IMAJIEOHTOJOTMYECKUX HaXO0/0K
MPEJKOB COBPEMEHHOIO 4YeNOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeI0BeUeCKHre pach».

O6opynoBanue: wmynsiku —«lIpoucxoxaeHue uenoBeka» (OIOCTHI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CJIENKU WIM U300paKeHHUs] KaMEHHBIX OpyJIui
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJiornueckas Tabnuia,
KoJuIeKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

[Tpaktuueckas padora Ne 1. «/3yueHue MCKOmaeMbIX OCTATKOB PacCTEeHUMN M KMBOTHBIX B
KOJUIEKLIASAX .

DKCKypcusi «IBONIOIUS OPraHUYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIM WM
KpaeBequecKuil My3ei).

Tema 3. Opranu3msl 4 OKpY:KawIAas cpeaa.

Okojorusi Kak Hayka. 3ajgadyd M pas3fesbl AKOJIOTMH. MeETOoabpl 3KOJOTHYeCcKHX
MCCJIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3AyIIHAs,  IMOYBEHHas,
BHYTpUOpPraHU3MEHHasl.

Oxonorunueckue (akropel. Kimaccudukamus skomorndeckux (akTOpoB: aOMOTHYECKUE,
OMOTHUYECKHE U aHTPOIIOTeHHbIE. JleHCTBUE IKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGuoTtnueckue  (aKTOpBl:  CBET, TeMIeparypa, BIaKHOCTb.  DOTONEPHOAU3M.
[TpucniocoOnenust opraHu3MoB K JAecTBHIO a0noTHYeCKUX (akTopoB. bruojornueckre puTMsl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aWMOJCHCTBUN:  KOHKYPEHITHS,
XHUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomneparus, MyTyaau3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAINM3M, HEHUTpanu3M. 3HaueHHe OHOTHYECKHUX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOIAHBIX COOOIIECTBAX.



DKOJIOTUYECKHE XapaKTEepUCTUKU MOmyisiuu. OCHOBHBIE [OKa3aTead MOMYJSIUU:
YHUCICHHOCTh, IUIOTHOCTb, POXAA€MOCTh, CMEpPTHOCTb, NPUPOCT, Murpanus. JluHamuka
YUCJIEHHOCTHU NOMYJIALNUU U €€ peryIsiiusl.

JdemMoHcTpaumuu:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynse, 3. ['ekkens.

Tabmuuet u cxemsl: kapta «l[Ipupoausie 30ub1 3emin», «Cpeasl 0OOUTaHUS OPTaHU3MOB,
«Doronepuogusm», «llomymsanuny, «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH IOMYJISALUU
uHpy3opun-Tydenbkny», «llumesbie nenm».

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckre 0COOEHHOCTH PACTCHHIA U3 Pa3HBIX MECT
oOUTAHUSY.

JlaboparopHas pabota Ne 4. «BnusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEyca.

[Tpaktrueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA Pa3HBIX BUOB PACTCHHI.

Tema 4. Coo01ecTBa U 3K0JI0THYEeCKHE CHCTEMbl.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuomeHo3a:  BHIOBaf,
MPOCTPAaHCTBEHHAs, Tpoduueckas (muiieBas). Bunbl-nomunantel. CBs3u B OHOLIEHO3E.

Dkomnorudeckue cucreMbl (dkocuctemsbl). [lonstre 00 3KkocucTeMe W OHMOreOlEHO3E.
OyHKIMOHANBHBIE KOMIIOHEHTBI AJKOCHUCTEMBI: MPOIYIEHTbI, KOHCYMEHTBHI, pPEIYICHTHI.
KpyroBopor BemecTB W TOTOK PHEPrUU B dKocucTeme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKa3aTedd 3KOCUCTEMBI: Ouomacca,
OPOAYKIHMsI. DKOJOTHYECKHE MUPaMHAbL: TMPOMYKIUH, YHUCIEHHOCTH, Ouomaccel. CBolcCTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOPEryJIALusl, pazButue. Cykieccus.

[IpuponHble 3KOCHCTEMBL. OJKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOT€HHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YpOOIKOocuCTeMBbl. buonornyeckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpaszue kak (akTop ycroiunmBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocepe. ['panutisl, coctas u cTpykTypa ouochepst. XKusoe
BemiectBO M ero (QyHkuuu. OcobeHHOCTH Ouocdepbl Kak TIJI00aIbHOM 3KOCHCTEMBI.
Junamuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOT€OXMMHMYECKHE LHMKIBI 3JIEMEHTOB (yIJIepoaa, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emiin. AHTpONOTeHHBIE U3MeHEHUs B Onocdepe. [mobanpHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHNE IPUPOBI U YernoBeyecTBa. CoxpaHeHHne OMOpa3HOOOpa3Hs Kak OCHOBA
ycroifunBocty Onocepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS NPUPOIAHBIMU PECYpcaMH U MX
UCIOJIb30BaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOIbI.

JdemoHcTpaumnu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «llumesie nenu», «buoreHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmectBay, «llenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u yenoBek»,
«3JKocucTEMa MUPOKOIUCTBEHHOTO JIEcay, « IKOCUCTEMA XBOMHOTO Jiecay, «broieHo3 Bogoéma,
«ArpoueHos3», «lIpumepHble aHTPONOreHHbIE BO3JEHCTBHS Ha NpUpoay», «Baxkueiimue
UCTOYHUKH 3arpsA3HEHUsl BO3AyXa U I'PYHTOBBIX BOJ», «[louBa — BakHeWIIas COCTaBIAIOIIAs
ouocthepnr», «DakTopel gerpajaunu  nouB», «llapHuUKOBBI  APdexT», «DaKTOpbHI



PaaMOaKTUBHOTO 3arps3HeHUs Ouocheps», «O0Imas cTpykrypa ouochepsn», «Pacnpoctpanenue
XKHU3HU B Ounocdepe», «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriepona B OGuocheper,
«KpyroBopot a3ora B pupoie».

O6opynoBanue: Mojieb-anminKanus « Tunuanbie OMoLeHO3b1y, repOapuii «PacturenbHbie
coobmiecTBa», Koiekuuu «buoneHosy, «Bpeautenn BaXKHEHIIUX CEIbCKOXO3SHCTBEHHBIX
KyJIbTyp», TepOapuu ¥ KOJUICKIUH pACTeHHH W >KUBOTHBIX, NPHUHAUICKAIIME K pa3HbIM
HKOJIOTMYECKUM Tpynnam ogHoro Buaa, Kpacuas kuura Poccuiickoit deneparmu, n300pakeHus
OXpaHsIEeMbIX BUJIOB PACTEHUN U KUBOTHBIX.

IINIAHMPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOI'PAMMBI 110 BUOJIOT M HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUIA

Cormacao ®I'OC COO, ycraHaBIMBaIOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00yJarouMMucs MporpaMM CpeHEro oOIIero 0opa3oBaHus: JTUYHOCTHBIM, METANIPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B CTPYKTYPC JHUYHOCTHBIX PE3YJIbTATOB OCBOCHHA IMPEAMCTA «buomorusy BbICIICHBI
CIICAYIOIIME COCTABIIAIONINE: OCO3HAaHWE OOYYaAIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJIEHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIPEIEICHHUIO,
HaJIMYMe MOTHUBALMU K OOyYeHHUIO0 OMOJIOIWH, IieJIeHANpaBIeHHOE pPAa3BUTHE BHYTPEHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIIOUYEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJOrN4YECKOro 3HaHUsl, TOTOBHOCTh U CLIOCOOHOCTh 00Y4aIOIINXCsl PYKOBOACTBOBATHCS B CBOEH
JEeSITeIbHOCTH LIEHHOCTHO-CMBICJIOBBIMM YCTAHOBKaMM, HPUCYIIMMHU CHCTEME OMOJIOrMYECKOro
00pa30oBaHus, HATMYUE SKOJOTMUYECKOTO MMPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh 1IENTH U CTPOUTh
JKU3HCHHBIC ITJIaHBbI.

JImuaoCTHBIC pE3yiabTaTbl OCBOCHUA IMPEAMETA «bnonorusy JOCTUT'AalOTCA B CIAHWHCTBEC
y4eOHOIl W BOCHUTATENbHOM JEsITeIbHOCTH B COOTBETCTBUM C TPATULMOHHBIMH POCCHUHCKUMU
COLMOKY/IbTYPHBIMU, UCTOPUYECKMMHU U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, MIPUHSATHIMU B
oOImIecTBe TpaBWIaMH UM HOPMAaMH TOBEICHHS M CIOCOOCTBYIOT IMpOIECCaM CaMOIIO3HAHHMS,
CaMOBOCIIUTAaHUA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHef/'I Mno3uuuu JIMYHOCTH, IMMATPpUOTU3MaA,
YBaKEHHs K 3aKOHY M IPABONOPSJIKY, YEIOBEKY TPy/Aa M CTaplieMy IOKOJEHHIO, B3aUMHOI'O
yBa)KEHMs, OEpe)KHOr0  OTHOIIEHUS K  KYJIbTYPHOMY  HACI€IUI0 M TpaJulUsIM
MHOT'OHAIMOHAIbHOTO HapoJa Poccuiickoit denepanuu, npupoie 1 OKpyKarolen cpene.

JImuaoCTHBIC PE3YIbTAaTbl OCBOCHUS yqe6H0ro npeamMera «buomorus AOJDKHBI OTpaXaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHPOBAHHOW BHYTPEHHEH
NO3ULIMEH JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAIMi, TO3UTHUBHBIX BHYTPEHHHUX
yOeXJIeHUI, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOTO  OOILEeCTBa,
paCIupC€HUC KU3HCHHOI'O0 OIIbITa W OIbITa ACATCIBbHOCTU B IPOLECCE pCaln3allii OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCIIATATEIBHOMN ACATCIIBHOCTH, B TOM YHUCJIC B YaCTH:

1) rpa’aaHcKOro BOCIMTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM TMO3MLIMK  OOydaromerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOTO O0IIEeCTBa;

OCO3HAHHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB U O6$ISaHHOCTeI\/'I, YBAXXCHHUEC 3aKOHA U
IPaBOMOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATEIBHOCTH MPU CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnH y4eOHBIX M IMO3HABATEIbHBIX 33124, BBIMOJIHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTh  OTNpENeNiATh COOCTBEHHYIO IIO3MLHMIO [0 OTHOUICHUIO K SIBICHUSM
COBPEMEHHOM KHU3HU U OOBACHSATH €€;

YMEHUE  YUUTBIBaTh B  CBOMX JIEHCTBUSX  HEOOXOAUMOCTb  KOHCTPYKTHBHOI'O
B3aUMO/JICHCTBUSA JIIOJICH C pa3HBIMU YOKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLMAIIbHBIM
II0JIO)KEHUEM;

TFOTOBHOCTb K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJHEHUS Y4EOHBIX,
IIO3HABATEJIBHBIX M HUCCIEINOBATEIbCKUX 3aJa4, YBAXKUTECJIBHOIO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO COICPIKAHMS;

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

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTb POCCUMCKOM IPaXk1aHCKOM NICHTUYHOCTH, MATPUOTU3MA, YBAKEHUSI K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PonMHON, TOpAoCTH 3a CBOM Kpai, CBOXO
Ponuny, cBO# S3bIK U KYJIBTYPY, IPOLIIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHUE K IIPUPOJHOMY HACJIEUIO U ITAMSITHUKAM IPUPOJIbL, TOCTHKEHUAM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pa3BUTHE OUOJIOTHH,
NOHMMaHHUS 3HA4YCHUs1 OWOJIOTMM B MO3HAHWU 3aKOHOB TIPUPOJABI, B JKM3HHM YeEJIOBEKAa U
COBPEMEHHOI'0 00LIEeCTBa;

uzelHas yoex1EHHOCTh, TOTOBHOCTh K CIIy»KEHHIO U 3aiute OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

OCO3HAaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOTO HApOa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOT'O TIOBEJCHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTUPYSICh Ha
MOpabHO-HPABCTBEHHbBIE HOPMBI U IIECHHOCTH;

0CO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MPUHSATHUS EHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPAAULIUSIMU HapoaoB Poccuu;

4) 3cTeTH4YeCKOro BOCTIMTAHUSA:

JCTETUYECKOE OTHOLICHHE K MHUPY, BKJIIOUYas 3CTETUKY ObITa, HAYYHOIO U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIEHUH;

MOHMMAaHKE YMOLIMOHAJILHOTO BO3/1EUCTBUS AKUBOU MPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXKEHHMIO B Pa3HbIX BHUJAX MCKYCCTBA, CTPEMJIEHUE IMPOSBIIATH
KauecTBa TBOPYECKOMN JINYHOCTH;

S5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAJIBLHOIO 0JIAroOnoay4us:

MOHUMaHWE W pealin3aius 3I0pOBOro U 0€30MacHOro 00pasa KM3HM (310POBOE MUTAHUE,
COOJIIOJIEHHE TUTHEHUYECKUX MPaBWII U HOPM, COAJTAaHCHPOBAHHBIA PEKUM 3aHATHH M OTABIXA,
peryisipHas (u3nueckas aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO
OTHOLICHUSI K COOCTBEHHOMY (DPU3HUECKOMY U IICUXHUECKOMY 3]I0POBBIO;

MOHMMAaHWE UEHHOCTH NPAaBWJI UHAMBUAYAIBHOTO U KOJUJIEKTUBHOIO 0O€30IacHOro
MIOBEJICHNUS B CUTYaLUsAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJEH;

OCO3HAHHME MOCJIEICTBUM M HENPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJIEHUS aKOroJs,
HapKOTHUKOB, KYpEHHUS);



6) TPy10BOT0 BOCTIUTAHUSA:

TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0JIt00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTMYECKON M COLIMAIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTH MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJHATH TAKYIO EATEIbHOCTb;

MHTEpEC K pa3iuyHbiM chepam npodheccHoHaTbHON AeATeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp OyayIieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO HA MPOTSHKECHUH BCeU
JKU3HU;

7) IKOJIOrH4eCKOro BOCIIMTAHMS:

AKOJIOTHMUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K IPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYLIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOPETEHUE OMNBITAa IUIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOHBIX MOCIEACTBUN JUIs1 OKPYXKAIOLIEH CpeIbl;

OCO3HAHUE TJIO0AIBHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U IMyTel UX peleHus;

CIOCOOHOCTH MCIIOJIb30BaTh MpUOOpeTaeMble MpU U3yYeHUH OWOJIOTUU 3HAHMS U YMEHUS
IpU pelIeHuU MNPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHNEM (COOII0IeHUE
MpaBUJl MOBEICHUS B IMPUPOJIEC, HANPABICHHBIX HA COXPAaHEHHE PABHOBECHS B JKOCHUCTEMaX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEMPUSATHE JIEUCTBUM, NMPHUHOCAIIUX BpEI OKPYXKAIOIIEH MPUPOIHON cpeje,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKUE MOCIEACTBHS MpPeIIPUHUMAEMBIX
JEMCTBUM U MPEAOTBPALLATh UX;

HaJU4He Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYphI, OIbITa
JEATETbHOCTH  SKOJOTUYECKOM HANpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IpPaKTUKE, TOTOBHOCTHM K YYAacTHIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJOTHUECKONW HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKM M  OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JAMalore KYyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYIBTYPHOM MUPE;

COBEPIIIEHCTBOBAHUE S3BIKOBOM M YNTATEIHCKON KYJIBTYPhI KaK CPEJICTBA B3aUMOICHCTBUS
MEXY JIOJIbMU U TIO3HAHUS MUDA;

MOHMMaHHEe crenupuKu OUONIOTMM KaK HAayKd, OCO3HaHUA €€ poiau B (OPMUPOBAHUU
paIoOHaIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JIJaHUU LIEJIOCTHOTO MPEeICTaBIeHHs 00 OKpYyKaroIeM
MUpE Kak O EeJUHCTBE NPHUPOJIbI, YEIOBEKa U OOIIECTBA, B IIO3HAHUM TPHUPOTHBIX
3aKOHOMEPHOCTEU U PEIICHUH MPOOJIeM COXpaHEHUSI PUPOTHOTO PAaBHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMH AJII COBPEMEHHOW IMBHIM3AIMU: OOECTIeUeHus
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHHUE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemarh pecypcHbie MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA ITyTEH BBIXOJIa U3 TI100aTbHBIX
AKOJIOTUYECKHUX MPOOJIEM U 00eCTICUCHHS Mepexo/ia K YCTOMUYMBOMY Pa3BUTHIO, PAllUOHATFHOMY
MCTIOJIb30BAHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJyUYEHUU OMOJOTHYECKHX 3HAHWUU B IIENSX TOBBIIMICHUS OO0IIeiH
KYJIbTypbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM 4YacTh (DYHKIIMOHAIBHON
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMoil pu U3ydeHuu OUOJIOTHH;

MMOHUMAaHUE CYIIHOCTH METOJOB IO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4aeMmble 3HAHUS IS aHain3a WU OOBSICHEHHs SBICHUN
OKPY’KAIOIIET0 MHUpa M TMPOUCXOIANMX B HEM HM3MEHEHMH, yMEHHE Jenarh OOOCHOBAaHHBIC



3aKIIOYCHUSI HAa OCHOBE HAYYHBIX (AaKTOB M HWMEIOMIMXCS MAHHBIX C IENBI0 TIONTyYeHH s
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCTOJIh30BaTh OHMOJOTHYECKHE 3HAHWS JJIs PEIICHUs
npo0JIeM B peabHbBIX KU3HCHHBIX CHTYaIUsX;

OCO3HAHME IICHHOCTH HAayYHOW JIEATEIIEHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIMBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEpHIBHOMY OOPa30BaHUIO U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHOJIOTMM B COOTBETCTBHHM C >KH3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenmeTHble pe3ysbTaThl OCBOEHHs ydyeOHOro mnpeamera «buosorus» BKIIOUAKOT:
3HaYMMble I8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA  MEXAUCHUILUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenr(uKy METOAOB MO3HAHMS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHHE, IpPOIeCcC, CHCTeMa, HayuyHbld (DaKkT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0eHUe, U3MEpEeHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCAJIbHbIE
yueOHble JeiCcTBUS (103HABAaTEIbHbIE, KOMMYHUKATUBHbIC, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (YHKIMOHAIBHONW T'PAMOTHOCTH M COIMAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CHOCOOHOCTh o0yyJaromuxcs UCIOJb30BaTh OCBOCHHbIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCallbHble y4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

MertanpeamMeTHble pe3ysibTaThl OCBOEHHUS IMPOTPAMMBbI CPEIHEro o0Iero o0pa3oBaHUS
JIOJKHBI OTPakaTh:

OBiageHne yHHBEPCAJTBHBIMH Y4¢OHBIMH IO3HABATEIbHBIMH JCHCTBUSIMH:

1) 6a3oBbI€E JJOrHUECKHE AeHCTBHUA:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh NMPH OCBOSHUM 3HAHUH MPUEMBI JIOTHUECKOTO MBILICHH (aHaI13a, CHHTE3a,
CpaBHEHHUA, KJIacCU(PUKAMKU, OOOOIIEHHUS), PACKPBIBATH CMBICT OHOJOTHMYECKUX TOHATUN
(BBLIENATH UX XapaKTepHbIE IPU3HAKU, YCTAaHABIMBATH CBSI3U C IPYTUMHU ITOHSATUSAMU);

ONpEACIATh LEIN JAEATEIbHOCTH, 3aJaBas INapaMeTpbl U KPUTEPUM MX JOCTUKEHMUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSATHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
HPUPOJIBI;

CTPOUTBH JIOTHUECKUE PACCYXKJIEHUS (MHIYKTUBHBIE, e TyKTUBHBIE, [10 aHAJIOTHH ), BHISIBIIATH
3aKOHOMEPHOCTH U NMPOTHUBOPEUUS B pacCMaTPUBAEMBIX SIBICHUSAX, (DOPMYIMPOBATH BHIBOJBI U
3aKIJIIOUEHUS;

INPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3EeH U
OTHOILIEHUHA B M3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaxX, a TaKXKe MPOTUBOPEUMH Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX MH(POPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH pEHICHHs TPOOJIEMbI C YUETOM aHalIM3a UMEIOIIMXCS MaTepHalIbHbBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISM,
OLICHMBATh PUCKU MOCIEACTBUN JEATEIBHOCTH;



KOOPJAMHUPOBAaTh M BBINOJHATH pPabOTy B YCIOBUSX pPEaJbHOTO, BUPTYAIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MIPH PEIICHUH )KU3HEHHBIX POOIIEM.

2) 0a30BLIE HCCIeI0BaTeILCKHE JelicTBHA:

BJIa/IETh HABBIKAMH y4€OHO-MCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
paspernieHust nmpoodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
peLIeHHs MPAKTUYECKHUX 33124, TPUMEHEHHIO Pa3IMYHbIX METOAO0B IIO3HAHUS;

UCIIOJIb30BaTh PAa3jMuYHbIE BHUABI JACSITEILHOCTH IO MOJYYEHHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, TPEOOpa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHUHOJIOTHUEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33Jaud B 0OpA30BATEIBbHON NEATEIBHOCTH U
KU3HEHHBIX CHTYaLUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3HpPOBATh 3aj]ady, BBIJBUTATh
TUIOTE3Y €€ pelleHus, HAXOIUTh apryMEHTHI Ui J0Ka3aTelIbCTBAa CBOMX YTBEPKJIEHU, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AQHAIM3UPOBATH MOJTYUYEHHBIE B X0/I€ PEIICHUS 3a/1a4M PE3YJIbTaThl, KPUTUUECKU OLIEHUBAThH
UX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABIICHHBIM MMOUCK MEpPEeHOoca CPEACTB M CIIOCOOOB JIEHCTBUS B
PO ECCHOHAIBHYIO CPENY;

yMETh TEPEHOCUTh 3HAHMWA B TIO3HABATENBHYI0 M  IPAKTHYECKyl0  o00jacTu
KU3HEJEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE HWJEH, NpEIJIaraTh OPUTHHAIBHBIC TOIXOIbl M PEIICHHS, CTaBHUTh
po0JIEMBI U 3a/1a4M, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nnpopmanmeii:

OpPUEHTHPOBAThCS B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMaIuu (TEKCTe ydeOHOro mocodwus,
HAyYHO-MIOMYJISIPHOM JHUTeparype, OMOJIOTHYECKUX CIIOBApsAX M CIPABOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIW3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BHUIOB U (QOpM
IpEe/CTaBICHUs, KpUTUUECKU OLIEHUBATh €€ JOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

(dopMynMpoBaTh 3ampoChl M TMPUMEHATh pa3IMYHbIE METO/bl NMPH IOMCKE U OTOOpe
Ouosiornueckoi MHpopMauu, He0OXOTUMOM /1JIsl BHITIOJIHEHHS YIEOHBIX 3a/1a4;

nproOpeTaTh ONBIT KCHOJIB30BAHUA HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (OpMYy NpEeACTaBICHUS OHOIOrHMYECKOH
uH(popmManuu (cxemsl, rpaduKy, JuarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTroe);

WCIIOJIh30BaTh HAy4YHBIM S3bIK B KA4eCTBE CpEJCTBA TpH padboTe C OHUOIOTHYECKOM
uHpopMaLuel: TpUMEHATh XUMHUYECKHe, (PU3NYecKHe U MaTeMaTU4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKJIATypy, HCIOJIb30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIAJIETh HABBIKAMU PACIO3HABAHUS W 3allUTHl WHpOpMaNnW, HHOOPMAIIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJ1ajieHNe YHHBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBUAMU:

1) o01menue:



OCYILIECTBIATh KOMMYHHUKALIUK BO BCEX cepax *KU3HH, aKTUBHO y4acCTBOBATH B JIMAJIOTe
WIN JIMCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYKJEHHSI OTHOCUTEJIbHO BBINOJHEHMSI NpeylaraéMoi 3aJaud, Y4YWUThIBaTb HHTEPECHl U
COIVIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JJMAJIOra MU TUCKYCCUH);

pacrio3HaBaTh HeBepOalbHbIE CpEICTBA OOLIEHMs, MOHMMATh 3HAUYEHHE COLMAJIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYATh KOH(IUKTHI U
BECTH IIEPErOBOPHI;

BJIAJCTh PA3JIMYHBIMU CIIOCOOAMU OOIIEHHS U B3aUMOJEHCTBMS, IOHUMATh HAMEPEHUs
JpYyrux JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CpPEICTB.

2) coBMecCTHAas IesATeJIbHOCTh:

MIOHMMATh M MCIOJb30BaTh MPEUMYIIECTBA KOMaHAHON U MHIUMBUIYaIbHOW pabOThI IpU
pemeHn OMOIOTUYECKON MPOOIIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh PUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOAEUCTBUS NPH peLLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUN ¢ yduy€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 4ieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPIAWHUPOBATH
NecTBUS 10 €€ JOCTHXKEHUIO: COCTABIIATh IUIaH JeHCTBUH, pacpeesiTh POIM C yYETOM MHEHHH
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

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

Ipe/laratb HOBBIE INPOEKTHI, OLEHWBATh WUJEH C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE IOBEICHHWE B pA3JIUYHBIX CHUTYalUsX,
HPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiiaieHne YHHBEPCAIbHBIMH PeryJsiTUBHBIMU J1eHCTBUSAMM:

1) camoopranusanusi:

HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIECHUS NpoOJeM M HUX pelIeHHs B
KU3HEHHBIX M YUE€OHBIX CUTYaIIHsIX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIEJIeBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 30POBBIO
OKpYXKaroIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 33/Ja4d B 0Opa30BaTENbHOW JEATEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHHI;

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

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCcOOCTBOBATh (POPMUPOBAHHIO U MPOSIBICHUIO IMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00Pa30BaTeNIbHBINA U KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:



JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTh, OLICHHBATh
COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(ICKCHU KaK OCO3HAHUS COBEPIAEMbIX JCHCTBUN
Y MBICITUTENIBHBIX MPOILIECCOB, UX PE3Y/IbTATOB U OCHOBAHMIA, UCIIOJIB30BATh MPUEMBI pedIeKCUn
JUTSL OLICHKU CUTYaI[H, BBIOOpa BEPHOTO PEIICHMUS,

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHUS 10 UX CHIKEHHIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€ PE3YJIbTATOB JIESITEIbHOCTH;

3) npuHsiTHE CeOsl U APYruX:

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPaBO JPYTUX Ha OLIUOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOr0 YeJIOBEKA.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHsie pe3ynbraThl ocBoeHUs porpaMMbl COO mo Gmonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
crocoObl JeMCTBUH IO OCBOCHMIO, HHTEpIpETallMM W IpeoOpa3oBaHUIO 3HAaHUM, BHJIbI
JESITeTLHOCTH TI0 MOJIyYSeHHIO HOBOTO 3HAHHS M NMPUMEHEHHIO 3HAHWW B PAa3NIUYHBIX y4eOHBIX
CUTYAaIlHsX, 8 TAK)KE B PEATbHBIX )KU3HEHHBIX CUTYallUsIX, CBI3aHHBIX C Onosorueii. B mporpamme
IpeIMETHBIE PE3yJIbTaThl IPEACTABIEHBI 110 roJjaM 00yueHHs..

[IpenmerHble pe3yabTaThl 0OCBOCHUS yueOHOro npenmeta «buonorus» ¢ 10 knacce 10KHbI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHUA O MECT€ W POJU OHOJOTHMH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUs, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Oononornu, PyHKIIMOHAIEHOM TPAaMOTHOCTH YEJIOBEKa [T PEeIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PacCKpHIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHHOB W TOHITHN: )KU3Hb, KIETKA,
OpraHu3sM, MeTaboau3M (0OMEH BEILECTB U MTpeBpallleHUe YIHEPTUH ), TOME0CTa3 (CaMOperyJsaius),
YpOBHEBas  OpraHU3alMsl  JKUBBIX  CHUCTEM, CaMOBOCHIpPOM3BEAEHHE  (PEmpOayKIus),
HACJIEICTBEHHOCTh, N3MEHYUBOCTb, POCT U Pa3BHUTHE;

yMEHHE Wu3Jaratb OWOJOTHYECKHE TEOpUu (KJIETOYHAs, XPOMOCOMHAs, MYyTallHOHHAs,
LEHTpaJlbHas JI0TMa MOJeKyIspHoi Ouoinorun), 3akoHsl (I. Mennens, T. Moprana, H. W.
BaBuiosa) u yuenus (o eHTpax MHOI00Opasus U MPOMCXOXKACHUS KyIbTYpHbIX pactenuid H. U.
Baguiosa), onpenensTh rpaHUIBI KX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BIaJIeTh METOJaMH HAYYHOTO MO3HAHMS B OMOJOTHMU: HAOIIOJEHHE W OIMCAHHE
KHUBBIX CHCTEM, TPOLIECCOB M SBIEHUHM, OpraHu3alys M MPOBEJCHHE OHOJOTHMYECKOrO
HKCIIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHUMOCTH MEXIY HCCIEAYEMBbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYUYECHHBIX DPE3YJIbTAaTOB, HCIIOJB30BAaHHBIX HAYYHBIX TMOHSTHIA,
TEOPH U 3aKOHOB, YMEHHE JIeJIaTh BHIBOBI HA OCHOBAaHHH TIOJTYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBIJCNATH CYLIECTBEHHBIE MPHU3HAKH BUPYCOB, KJIETOK MPOKAPUOT M IYKApHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOCHHOCTHU IMPOLIECCOB: 0OMEHa BEIECTB U
NPEBpaIeHHs] YHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOTO M HHEPreTHIECKOro OOMeHa,
XEMOCHHTE3a, MHUTO03a, MeH03a, OTUIOOTBOPEHUS, Pa3MHOXKECHHUS, WHIUBUAYATLHOTO Pa3BUTHS
opranusma (OHTOI€He3);



YMEHHE MPUMEHATH MOJy4YEeHHbIE 3HAHUA JUJIs1 OOBSCHEHUS OMOJOTHYECKHX MPOIECCOB U
SIBIICHUH, 111 IPUHATHS IPAKTUYECKUX PEIICHUI B TTOBCETHEBHOM KU3HHU C IENbI0 00ECTICUeHUs
0€30MaCHOCTH CBOErO 3JI0pPOBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOIEHUS HOpPM
rPaMOTHOTO TMOBEACHUSI B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHe HeOoOXOIUMOCTU
WCIOJIb30BAaHUsl JOCTUKEHUM COBPEMEHHON OMONIOrMM U OMOTEXHOJOTHH AJisi PallMOHAIBHOTO
IPUPOIONOIB30BaAHUS;

YMEHHUE pelaTh »3JIeMEHTapHbleé T'eHETHYEeCKHe 33Jayd Ha MOHO- M JAUTHOpPHIHOE
CKpeIlllMBaHKE, CIETIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUISl TIpeJICKa3aHusl HACJIeJOBAaHUsI IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIOIHATH JIAOOPATOPHBIE M MPAKTHYECKUE PadOThl, COONIIOIATh MpaBHia MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHHE KPUTHYECKH OILIEHWBATh M HHTEPIPETHUPOBATh HH(OpPMALNIO OHOJIOTHYECKOrO
COJIep’KaHusl, BKIIIOYAIOIIYIO TICEBJOHAYUYHbIE 3HAHUS U3 Pa3jIMYHbIX HCTOYHUKOB (CpelacTBa
MaccoBOW MH(pOpPMAIMH, HAYYHO-TIONYJISIPHBIE MaTepUaIIbl), STUYECKHE ACIIEKTHl COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIeHHs, 00001as
OMOJIOTHYECKYI0 HH(POpPMAIMI0 M3 HECKOJBKMX HMCTOYHHUKOB, TPAaMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHoro npeamera «buonorus» ¢ 11 Knacce n0IXKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJH OMOJIOTHHM B CHUCTEME HAyYHOTO 3HAHUSA
€CTeCTBEHHBIX HayK, B (DOPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HayYHOT'O MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ounosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHE PaCKPBIBATh CO/CPKAHUE OMOTIOTUYECKUX TEPMUHOB U MOHSATHI: BUJ, TOMYJISIIHS,
reHooHd, SBONIONMS, JBWXKYIIME CHIBl ((aKTOpbl) 3BOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpraHM3MOB, BHJ000pa3oBaHUE, JKOJOrMYecKHe (AaKTOPbl, HSKOCHUCTEMAa, MPOAYLEHTHI,
KOHCYMEHTBI, PEYLEHTHI, e MUTaHNs, SKOJIOTrHUecKas mupaMua, OuoreomneHos, ouochepa;

yMEHUEe Wu3aratb Ouonorndeckue Teopuu (3BomonuoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHs SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApbiiieBoro cxoacrea K. M.
bapa, uepenoBaHus riaBHbIX HampaBieHuid u myted spomonuu A. H. CeBeproBa, ydeHus o
6uocdepe B. U. BepHasckoro), onpenensTe rpaHHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIa/leTh METOJaMM Hay4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHWE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUW, OpraHu3alus M MpOBEAEHHE OHOJIOrHYEeCKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyYEHHBIX DPE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHM,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEATh CYIIECTBEHHbIE TPU3HAKU CTPOCHUSI OMOJIOTMYECKUX OOBEKTOB: BUIIOB,
NOMYJSIIMM, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYLEHTOB, OHOreOlleHO30B M 3KOCHUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO0  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBUS 3KOJOTMYECKHX (DaKTOpOB Ha
OpraHU3MBl, IIEpEeHOCA BEUIECTB U MOTOKA 3HEPTUU B 3KOCHCTEMAX, aHTPOIIOT€HHBIX U3MEHEHUH B
9KOCUCTEMAaX CBOEH MECTHOCTH, KPYroBOpPOTa BEUIECTB U OHOr€OXMMHYECKHX LHKIOB B
ouocdepe;

yYMEHUE NPUMEHSTH MOJTy4YE€HHbIE 3HAHUS I OOBSCHEHUs OMOJIOTHUECKUX INPOLECCOB U
SIBJIGHUH, 1151 IPUHATUS MIPAKTUUYECKUX PELEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHust



0€30MacHOCTH CBOEro 3JI0POBbS U 370POBbSl OKPYXKAIOUIUX JIIOJEH, COOMIOJEHUS HOPM
rPaMOTHOTO TOBEACHHSI B OKpPYXKAIOIIeW NPUPOAHONH Cpelne, TMOHMMaHWe HEOoOXOIUMOCTH
HCIIOJIb30BaAHUS JTOCTHXKEHUM COBPEMEHHOM ouonoruu JUTSt palMoOHAIBHOTO
MPUPOIONOIB30BaAHUS;

YMEHHE pellaTh 3JeMEHTapHble OMOJOTMYEecKHe 3a/Jayd, COCTaBJATh CXEMBI IMepeHoca
BEILECTB U SHEPTUH B IKOCHCTEMaxX (LIEMU MUTAHUS );

YMEHHE BBIOJHATH JTAOOPATOPHBIE U MPAKTHYECKHE PabOThI, COONOIATh MpaBHUIIa MPH
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHUYECKH OILIEHWBATh M HHTEPIPETHPOBATh HH(OpPMALNIO OHOJIOTHYECKOro
COJIepXaHusl, BKJIIOYAIOLIYIO TICEBJOHAaYYHbIC 3HAHUA M3 PA3IMYHBIX HCTOYHUKOB (CpEeACTBa
MaccoBoi HWH(OPMALMK, HAYYHO-TIOMYJSIPHBIE MAaTEepUaIbl), paccMaTpUBaTh TII0OATHHBIC
9KOJIOTHYECKHE MPOOIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/1aBaTh COOCTBCHHBIE NHCHMEHHBIE W YCTHBIC COOOIICHHS, 0000IIas
OMOJIOTUYECKYI0O HMH(POPMAIUI0 W3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
MOHATUHHBIN anmapat OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 buonorus kak Hayka 2 0.5 Bubmiorexa LIOK
https://m.edsoo.ru/7f41¢292
2 JKuBbIE CUCTEMBI U UX OpPraHU3aLUs 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41¢292
. bubanoreka LIOK
3 XHWMHMYECKUH COCTAB U CTPOCHUE KIIETKH 8 1 1 https://m.edsoo.ru/7f41c292
4 KusHeneareapbHOCTh KIETKHA 6 bubmorexa [TOK
https://m.edsoo.ru/7f41¢292
5 PasMHOXEeHNE 1 MTHAMBUAYAIbHOE 5 | bubnnoreka [JOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTh M1 UBMEHYMBOCTD g 1 L5 bubnuotexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 Peseparioe Bpems 1 ! https://m.edsoo.ru/7f41¢292
OBULIEE KOJIMYECTBO YACOB I10 34 3 4

[TPOI'PAMME
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11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne /i Konrpoubusie IIpakruueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 ] 0 9 1 1
BOTIOIHMOHHAT DHOMOTIA https://m.edsoo.ru/7{41cc74
5 BO3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubnnorexa [JOK
3emie ) https://m.edsoo.ru/7{41cc74
3 OpraausMel 4 OK aromas cpena 5 1 bubmorexa [OK
p PYRATOTIA CPEA https://m.edsoo.ru/7{41cc74
4 Co00111eCTBa ¥ SKOJIOTMYECKUE CUCTEMBL 9 1 bubmorexa [IOK
B https://m.edsoo.ru/7{41cc74
bu6mmoreka [IOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
BIIEE KOJIMYECTBO YACOB IT
OBIII O CTBO €O © 34 12 2.5

I[TPOT'PAMME
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YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MMPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI /151 VUEHUKA

* buonorus. O6mas 6uonorus, 10 knacc/ CuBornazos B.1., Aradonosa 1.b., 3axaposa E.T.,
OO011IeCTBO ¢ OrpaHMUYECHHON OTBETCTBEHHOCTHIO «JIPODAY»; AKIIMOHEpHOE OOIIECTBO
«3marensctBO «lIpocBemenune»

* buosorus. O6mas 6uonorus, 11 kmacc/ CuBornazos B.U., Aradonosa 1.b., 3axaposa E.T.,
OO011eCTBO ¢ OrpaHMYECHHON OTBETCTBEHHOCTHIO «[[PODAY»; AKIIMOHEpHOE 0OIIECTBO

«M3parenbcTBO ((HpOCBeH_IeHI/Ie»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

MeTtoauueckue IocoOus I YIUTECIS; JUIAKTUYCCKUE MAaTCpUalibl I YPOKOB.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. Poccuiickast 3IeKTpOHHAS IIKOJIa

2. http://school-collection.edu.ru/).«Eaunas xomnexus Llupposbix O6pa3oBaTenbHbIX
Pecypcos»

3. http://www.fcior.edu.ru/

4. www.bio.lseptember.ru — razera «buonorus»

5. www.bio.nature.ru — Hay4YHbI€ HOBOCTH OMOJIOTUH

6. www.edios.ru — Dii10c — HEHTp AUCTAHLHOHHOTO 00pa30BaHUs

7. www.km.ru/education - yqueOHble MaTepHalibl U cioBapH Ha caiite «Kupun u Medoauii»
8. http://video.edu-lib.net — yueOHbie QpriIbMbI

9. I0Ty6






