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HHOACHUTEJIBHAA 3AIIMCKA

[Tpu pa3paboTke mporpaMmbl O OHOJIOTUU TEOPETUYECKYIO OCHOBY JUIS ONpEACICHHUS
MOIXO0J0B K (opMmupoBaHHUIO coepxaHus yueOHoro mnpenmera «buonorus» cocraBuiIn:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, COJEpKaHMA,
pe3ynbTaToB OOyueHHUsi U TpeOOBaHUN K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJOXKEHHUS 00
O0MMX LENSIX W MPUHIHUIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obuiero obpazoBanusi B Poccuiickoit @enepanyiu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAYCHWU B IMO3HAHWU >KUBOH MPHUPOIBI M OOECHEUCHHM CYIIECTBOBAHMS 4YEIOBEYECKOTO
obmiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIPE/IETICHbl OCHOBHbBIE (DYHKIUU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYypa.

[IporpamMma o 6uonoruu 1aéT NpeacTaBiIeHUe O 1eix, 00 olieil crpaterun oOydeHus,
BOCIIUTAaHUST M PA3BUTHS OOYyYalOIIUMXCA CpeICcTBAaMH Y4eOHOro mpeamera «buomorusy,
ompezenseT o0sg3aTeNbHOE MPEAMETHOE COJIEp:KaHUEe, €ro CTPYKTYpYy, paclpeleieHue Io
pa3zienaM M TeMaM, PEKOMEHAYEeMYIO IOCIEI0BATEIbHOCTh M3Y4eHHUs! y4yeOHOro marepuana c
Y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKU OOpa30BaTENBHOIO IMpollecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyJarOLIIXCS.

PaGouas mporpamma pazpaboTaHa B COOTBETCTBUH C JOKYMEHTaMH:

®enepanbHbiM  3akoHOM OT 29.12.2012 No 273-®3 «OO6 oOpazoBanuu B Poccuiickoi
®enepanun;

[TopsiAkOM OpraHu3aluy ¥ OCYHIECTBICHHS 00pa30BATENbHON JEATEIBHOCTH MO OCHOBHBIM
00111€00pa3oBaTeIbHBIM MPOrpaMMaM — 00pa30BaTEIbHBIM IpOrpaMMaM HavalbHOTO OOIIEro,
OCHOBHOT'O OOIIIETO U CPeTHET0 00IIeTro 00pa3oBaHMUs;

@denepallbHBIM  TOCYIApCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM CpPEAHEro  OOIero
oOpa3oBaHus, yTB. npuka3zoM MunoOpHayku Poccun ot 17.05.2012 Ne 413;

@OenepallbHBIM  TOCYIApCTBEHHBIM  00pa30BaTENbHBIM CTAaHIAPTOM CpPEAHEro  OOIero
oOpasoBanusi, yTB. IpukazoM MunoOpHayku Poccuu ot 12.08.2022 Ne 732;

@OenepalibHON  00pa30BaTENBbHOM MPOTrpaMMON CpeaHEro oO0IIero oOpa3oBaHUsA, YTB.
npukazom Munnpocsemienus Poccun ot 18.05.2023 Ne 371;

OcHoBHOW  0Opa3oBaTeslbHOM  MporpaMMoM  cpeiHero — obmero  oOpa3oBaHMs
MOY «COUI Ne76 umenu M.I'.T'anuikoroy, yTB. mpukazom ot 01.09.2023 Ne 319-o.

B nporpamMe mo OHOJOTMM TaKXe YUYUTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMBIM
JMYHOCTHBIM, METANpPEJIMETHBIM M TPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIbHOMN AeATeNIbHOCTH/y4eOHBIX AeHCcTBUI 00yJaromuxcs 1mo
OCBOEHUIO COJIEpPKaHUs OMOJIOTHYECKOr0 00pa30BaHUsI.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIil ypOBEHb) pealn30BaH MPHHIIUI
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojaps dYemMy B HEH MPOCMaTpHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX  OpPHEHTAIM  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
OpeJCTaBIeHUH O 370pOoBOM oOpa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npupogHoii cpene. IloaToMy Hapsgy ¢ w3ydeHHEM OOMEeOMOIOTHYECKUX TEOpHH, a TakKe
3HAaHUH O CTPOCHUHU KHUBBIX CUCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
IPOIIECCOB B TIPOTpaMMe IO OHWOJIOTUH yJeNeHO BHUMAaHHE WCIOJIh30BAHUIO MOTYYCHHBIX
3HaHUH B MOBCEAHEBHOM JKU3HU ISl PELLICHUs MPUKIAHBIX 3a/1a4, B TOM YHUCIIe: TPOPUIAKTUKA
HACIIC/ICTBEHHBIX ~ 3a00JICBaHWN  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS PKOJOTMUYECKH 1€IeCO00pa3HOro MOBEACHUS B OKpYKalolleld NMPUpPOIHON cpere,
aHaliM3a BIMSHUS XO3SHUCTBCHHOW JESATEIHLHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX |
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMS K MPUKIAJHOM HANpPaBICHHOCTH Y4eOHOro
npeamera «BHOTOTHS» MPOJUKTOBAHO HEOOXOIMMOCTBIO 00eCTieueH s YCIOBUN JUIS PEIICHUS
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro o0pa3oBaHus, KOTOpas MpeArnonaraer



dbopMupoBaHHE Yy OOYYAIOIIUXCS CIOCOOHOCTH aJalTHPOBAThCS K H3MEHEHHSM IMHAMHYHO
Pa3BUBAIOILIETOCS COBPEMEHHOTO MHUPA.

Buonorusi Ha ypoBHe cpeaHero o0miero odpa3oBaHus 3aHHMMaeT BaxxHoe MecTo. OHa
obOecrieunBaeT (GopMHUpOBaHUE y OOYydYalOUIUXCS MPEACTABICHUNH O HAyYHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOM MPUpPO/E, €€ OTIIMYUTENBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alyd M 3BOJIIOLMM, CO3AAET YCIOBHS JUIA: IO3HAHUS 3aKOHOB JKMBOW IPUPOJBI,
dbopMupoBaHus (YHKIIMOHATHHOW TPAaMOTHOCTH, HABBIKOB 37J0POBOrO M 0€30mMacHOro oOpasa
JKU3HH, 9KOJIOTMYECKOT0 MBIIUICHUS], IECHHOCTHOI'O OTHOILLIEHHUS K )KMBOM IPUPOJIE U YEIIOBEKY.

Bonbmoe 3HayeHne OWONOTHS WMEET TAaKXKe Uil PEUICHUS BOCHHUTATENBHBIX U
pa3BUBAIOIIMX 33/1a4 CpeHEro olIiero oopazoBanus, coryanuzanuu odyyaronmxes. M3yuenue
Ounonoruun obecrieynBaet yCIIOBUS JUISL (hopMupoBaHHUS MHTEJUICKTYaJIbHbIX,
KOMMYHUKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, ACTETUYECKON KYJIBTYpbI, CIOCOOCTBYET
WHTETpaIMi OUOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSMU U3 JIPYTHMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe M0JI0KEHUS O ITPpeIHA3HAYCHUH Y4eOHOTO
npeamera «bUONOTHS» COCTaBHIM OCHOBY Ui OMNpEIeNieHHs MOAXOAO0B K OTOOpy H
CTPYKTYPUPOBAHUIO €TO COAEPIKAHMUSI, ITPEJICTABICHHOIO B IPOrpaMMe 10 OMOJIOTHH.

OTt60p conmepkanus yueOHOTO Tpeamera «buomorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH
C MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O0YyYaIONIHeCs TOKHBI
OCBOWTH 3HAHUS M YMEHUS, 3HAUMMbIC 1Jis1 (OPMHUPOBAHUS OOIIECH KYJIbTYPHI, ONPEICISIONINE
aJIeKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKPYKaIOLel MNpUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUECKOU AesTelbHOCTH. Oco00€ MECTO B 3TOM cHUCTEMEe 3HAHUU
3aHUMAIOT d3JIEMEHTHl COJEp>KaHusi, KOTOphIe CIyXKaT OCHOBOM mans  (opmupoBaHus
IPEJICTaBICHU O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIOCOOCTBYIONINX I'YMaHU3AlUK OHOJIOTHYEeCKOro o0pa3oBaHusl.

CtpykTypupoBaHUE COJEpKaHUs Y4eOHOro MaTepuajlia B IMpPOrpaMMe IO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAUCHUS 3HAHUNA 00 OTIMYUTENBHBIX OCOOEHHOCTSIX
J)KUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHvM3aldd W 3BOJIOUMU. B COOTBETCTBMHM C 3THM B
CTPYKType y4deOHOro npeamera «bHONOrHs» BBIIEICHBI CIEAYIOIINE COJIepKaTelbHbIC TUHUM:
«buonorus kak Hayka. MeToabl HayqHOro no3HaHusm», «Kierka kak OMONOrMYecKkas CucTemMay,
«Opranu3m Kak Ouonoruyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHH4ecKoro Mupay,
«OBOJTIOLINS )KUBOH MPUPOABI», «DKOCUCTEMBI U MPUCYILITUE UM 3aKOHOMEPHOCTH.

lenp u3yuenuss yueOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
00yJaronMMucs 3HAHUAMH O CTPYKTYpHO-(YHKIIMOHAIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra u MpuoOpeTeHrne YMEHUI UCIONB30BaTh 9TU 3HAHMS JJIsi TPAMOTHBIX JIEHCTBHI B
OTHOIIIEHUU OOBEKTOB KMBOU MPUPOJIBI M PEIICHUS PA3TUUHBIX KHU3HEHHBIX MPOOJIEM.

JlocTuxkeHne 1enu u3ydeHus ydeOHoro mpenmera «buomorus» Ha 0a30BOM YpOBHE
oOecrieunBaeTcs pelIeHrueM CIeIYIOMUX 3a1au:

OCBOEHHE OOYYAIOIIMMHCS CUCTEMBbl 3HAHUN O OHONOTHYECKUX TEOPHUSIX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTEe3axX, MpaBUiIaX, CIYKaIIUX OCHOBOH Uil (pOpMUpPOBaHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KAapTUHE MHUpa, O METOAaX HAy4yHOIO MO3HAHUf,
CTPOEHUH, MHOT0OOpa3sMM U OCOOEHHOCTSX MHUBBIX CHCTEM pPAa3HOIO YPOBHS OpraHU3allvy,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHUH;

(dbopMupoBaHUe y OOydaroluXcs MO3HABATENIbHBIX, MHTEJUIEKTYalIbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B MpoIlecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJIeH ¥ TIOJIX0/I0B K U3yUEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIliu;

CTaHOBJIEHHE Yy OOydJarommxcs oOmed KynbTypbl, (YHKIIMOHATBFHOW TPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH W OIEHWBATH SIBIICHUS OKPYXKAIOIIErO0 MUpa XKUBOW MPUPOJBI Ha
OCHOBaHWU 3HAHUU U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

¢dbopMupoBaHUE y OOy4arOUIMXCSd YMEHUN WIUTIOCTPUPOBATH 3HAYEHHE OHMOJIOIMYECKUX
3HAHUW B MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa, PA3BUTHH COBPEMEHHBIX MEIULIMHCKUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;



BOCIIUTAHHE YOSKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS UYEIOBEKOM KHBOUW MPUPOIBI,
HE00X0IUMOCTH OEpeKHOT0 OTHOIIEHUS K Hel, COOMIOEHUS ITHUECKUX HOPM P MPOBEICHUU
OMOJIOrMYECKHUX MCCIICIOBAHUM;

OCO3HaHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU JIJIsl TOBBILICHHUS] YPOBHS SKOJIOTHUYECKON
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHUS,

MPUMEHEHHE MPUOOPETEHHBIX 3HAHUN M YMEHHIl B MOBCETHEBHOM >KU3HU JUIS OLCHKU
MOCJIEICTBUI CBOEH JEATENILHOCTH 10 OTHOIIGHHIO K OKpY)Kalollel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOJIOIEHUE Mep TPODHUIAKTHKY 3a00IeBaHUH.

B cucreme cpennero obmiero oopazoBanusi «buonorusy, u3ydaemasi Ha 6a30BOM YpOBHE,
ABIISIETCS 00s3aTENbHBIM Y4€OHBIM MPEIMETOM, BXOISIIMM B COCTaB IpeIMETHOW oOiactu
«EcTecTBEeHHO-HAYUHBIC TPEAMETHI.

Jliis u3yyeHus: 6uoa0ruu Ha 6a30BOM YpOBHE CpeHEro 001ero oopa3oBaHus OTBOAUTCS
68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 yac B Henenio).



COJAEP)KAHUE YYEBHOI'O ITPEJIMETA
10 KJIACC

Tema 1. Bnosnorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTUHM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKON, ICTETUKON U mpaBoM. Ponb Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CrucreMa OMOJIO0rHUYecKUX HayK.

MeTobl TO3HAHMS KUBOW MPUPOABI (HAOII0AeHNE, SKCIIEPUMEHT, OITMCaHNe, U3MEPEHHUE,
KJaccuukanus, MOJASITHMPOBAHUE, CTATUCTHYECKAss 00padOTKa JaHHBIX ).

JdeMoHcTpanum:

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

TaOmuie! u cxeMbl: «MeTo bl TO3HAHUS )KUBON TIPUPOJIBIY.

JlabGopaTopHble U IpaKTHYecKue padoThbl:

[Ipaktuyeckas pabora Ne 1. «Mcmonmp3oBaHHME pPAa3TUYHBIX METONOB MPH H3YYCHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA.

XKusble cuctembl (OnocucTeMbl) Kak MpeaMeT u3ydeHus Ouonoruu. OTiIMYMEe >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpoiictBa OumocucteM M HUX pazHooOpazue. YPOBHM OpraHu3alMu OHUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIMA,  TKAaHEBbIA, OPraHU3MEHHBIM,  MONYJSIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumu:

Tabmuupel 1 cxembl: «OCHOBHBIE NPHU3HAKU KU3HM», «YPOBHU OpPraHU3ALUU KHUBOH
PUPOJIBI».

Ob6opynoBanue: Moaens Moaekyinsl JJHK.

Tema 3. XumMHu4ecKHUii cocTaB U CTPOECHHE KJIETKH.

XUMUYECKUH  COCTaB  KJIETKH.  XHUMHYECKHE  OJJEMEHTBI:  MaKpOdIJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

OyHKIMM BOJIBI M MHUHEpAJIbHBIX BELIECTB B KieTke. llogaepxkaHue 0CMOTHYECKOTO
OanaHca.

benxu. Coctas u ctpoeHue 0enkoB. AMHUHOKHUCIIOTBI — MOHOMEpHI OenkoB. He3ameHumbie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIeKyJbl (TepBUYHAs, BTOPUYHAs, TPETHUYHAs M YETBEPTHUYHAs CTPYKTYpa). XHUMHYECKHE
cBoicTBa OenKkoB. buonornyeckue GyHKIMN OEITKOB.

depMmeHTHl — Ouonorudeckue karanuzatopbel. CTpoeHue (epMmeHTa: aKTUBHBIA LIEHTP,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbpl. OTinuuss  QepMEeHTOB  OT
HEOPraHMYECKUX KaTaJINn3aTOPOB.

VYrneBoabl: MoOHOcaxapuibl (TJIOKO3a, pubo3a U J€30KCcHpu0O03a), Aucaxapuibl
(caxapo3a, JlakTo3a) M MoJUcaxapuabl (Kpaxmal, IJIMKOT€H, LeJUIono3a). buonornueckue
(GyHKIINY YTIIEBO/IOB.

Jiumuapl:  Tpurnmuuepuasl, Gocomunuabl, crepoussl. [uapodmibHO-THIPOGOOHBIE
cBoiictBa. buonornyeckue ¢yHkiuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JUIHAOB Kak
VCTOYHUKOB DHEPIHH.

Hyxnennoseie kucnotsl: JIHK 1 PHK. HykieoTuasl — MOHOMEpBI HyKIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxunun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHIH.

[urtonorusa — Hayka o kierke. Kietounas Teopusi — npumep B3aUMOJCHCTBUS HIEH U
(GakTOB B HAYYHOM NO3HAHUHU. MeTO/Ibl U3yUEeHUSI KIETKH.

Knerka xak nenoctHas xuBas cuctema. O01ue Npru3Haky KJIETOK: 3aMKHYTasi Hapy»KHast
MemOpaHa, mosekyinsl JIHK kak reneruueckuii anmapar, cucremMa cuHTe3a Oeska.



Tumbl KJIeTOK: JSyKapuoTHYecKas U Tmpokapuotuueckas. OcoOEHHOCTH CTPOEHUs
MPOKAPUOTUUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs! CTEHKA, MIMKOKAIHUKC, WX (YHKIIHH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHkmuu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHouibl kietku: DIIC, anmapar ['omabmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHoujbl KJIETKU: MHUTOXOHAPUH, IMiaacTuibl. lIpomcxoxneHrne MUTOXOHAPUNH U IUIACTHUA.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA HEHTP, LIEHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIOB KIETKH. BritoueHusl.

Snpo — perynasTopHblid LeHTp kieTku. CTpoeHue sapa: saepHas 000104Ka, KapuoIruia3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeHIECTB B KIIETKE.

JdemMoHcTpanum:

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

Huarpammsbl:  «PacnpeneneHue XUMHUYECKUX O3JEMEHTOB B HEXHUBOM IPUPOJE»,
«PacrnpeniesieHe XMUMAYECKUX 3JIEMEHTOB B JKMBOM ITPUPOIEN.

Tabmumpr 1 cxemsl: «llepuoguueckas Tabnuia XUMUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHne hepmenTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuOTHYECKON
KieTkn», «CTpoeHue KHUBOTHOM KiIeTKn», «CTpOEHHE pacTUTENIbHON KiIeTku», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHUE s/ipa KIETKU», «Y TIeBOAb», «JIMnuasn».

OO6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpYyIOBaHUE JIS MPOBEACHUS HAOIIOJCHHM,
U3MEpPEHM, SKCIEPUMEHTOB, MUKPOIPENapaThl PACTUTEIBHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGoparopHble U NpaKTHYecKue padoThbl:

JlaboparopHast pabota Ne 1. «/3ydeHne KaTAIUTUYCCKOW aKTHMBHOCTH (EpMEHTOB (Ha
pUMepe aMHJIa3bl WM KaTanas3bl)y.

JlabopatopHass pabora Ne 2. «M3ydeHue cTpoeHUs KIETOK PACTEHHM, KUBOTHBIX H
OaKTepHii MoJI MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOmeHn BemiecTB, WM MeTaOOIM3M. AcCUMWISIMS (TJIACTUYECKH OOMEH) U
JUCCUMUIIALINS (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipoliecca Merabonausma. Poib
3aKOHOB COXPAHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH MeTa00Iu3Ma.

Tunel oOMeHa BemiecTB: aBTOTpodHBIN U reTrepoTpodHsbiii. Ponbs pepmeHToB B 00MeHe
BELIECTB U IIPEBPALICHUH DHEPTUU B KIIETKE.

®ortocunre3. CBeroBas u TemHOBas (a3el (QorocuHTe3a. Peakuum ¢oTocuHTesa.
O¢ddexTuBHOCTH (poTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A [l KU3HHU Ha 3emiie. BausHue ycinoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOJAYKTUBHOCTH Y KYJIBTYPHBIX pacTEHUI.

XeMocuHTe3. XeMOCHUHTe3Upyroe 6akTepuu. 3HaUeHHe XEMOCHHTe3a Ul KM3HU Ha
3emute.

OHepreTndeckuii oOMeH B  KieTke. PaciueruieHue  BeIIeCTB, BBIJACIECHHE U
aKKyMYJINPOBaHHE SHEPTUU B KJIETKE. DTarlbl S3HepreTndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okuciaeHWe, WIM  KIETOYHOE  JbIxaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peaknum wmarpuuHoro cuHte3a. [enermueckas wunpopmamms u JHK. Peanuzanus
reHeTUYecKoil uH@opMmaluu B KieTke. ['eHeTnueckuil koA U ero cBOMcCTBa. TpaHCKpUNLIUS —
matpuunblii cunTe3 PHK. Tpancnsmus — 6uocunres 6enka. Dtanbl TpaHcasuuu. KoaupoBanue
aMUHOKUCIOT. Poib pubocom B GuocuHTe3e Oernka.

Hexnerounsle ¢opmbel xku3Hu — BuUpycbl. Mcropust otkpeitusi Bupyco (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYcoB. bakrepunodaru. bonesnu



pacTeHHi, )KUBOTHBIX U YellOBEKa, BhI3bIBaeMble BUpycamMH. Bupyc nMMyHoaeduunTa yeaoBeka

(BUY) — Bozoymutenr CIIMJla. OOpatHas TpaHCKpPHUIIMSA, peBEepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpauuu:

[optpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuet  u cxembl: «Tumbl  nutanus», «Metabonusm», «MUTOXOHIPHSY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Ctrpoenue u
dbyHknmonupoBanue reHa», «Cunre3 Oenka», «l['eHernueckuir  konm», «Bupycb»,
«bakrepnodarn», «Crtpoenne wu xu3HeHHbld 1wk Bupyca CIIMJla, OGakrtepuodaray,
«Pemmukanms JJTHK».

Ob6opynoBanue: monenu-anmumkanuu «Y apoenne JIHK u tpanckpumnuus», «buocuares
oenkay, «CTpoeHue KIETKU», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHOKeHHe U MHANBHIYaJIbHOE Pa3BUTHE OPTraHU3MOB.

Kierounslii muki, wiM >KM3HEHHBIM LUK KiIeTkd. MHTepdasza m muto3. Ilpomeccsl,
npoTekaromue B uHTEpdasze. Permmukanus — peakuuss marpuyHoro cuntesa JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOUIHBIM XPOMOCOMHbBIE
HaOopbl. Xpomaruasl. LluTonornueckre OCHOBBI Pa3MHOXKEHHSI U UHIUBUAYAIbHOIO Pa3BUTHS
OpraHU3MOB.

Henenue xierku — muto3. Cragum mutosa. IIpoueccsl, mpoucxonsduiye Ha pasHbIX
CTaAUsAX MUTO3a. BUOIOrMYecKuii CMbICII MUTO3A.

[IporpamMmmupyemast ru0esnb KIETKH — alonTo3.

@opMbl  pa3MHOXKEHHSI OpraHU3MOB: Oecmojioe U TMoyioBoe. Buasl  Oecronoro
pPa3MHOXEHHS: JeJIEHUEe HaJIBOE, MOYKOBAHHWE OJTHO- M MHOTOKJIETOYHBIX, CIIOpPOOOpa3OBaHHME,
BETre€TaTUBHOE pPa3MHOKEHUE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKIIUH.

[TonoBoe pa3MHOXKEHUE, €r0 OTJIIMYHUS OT OECIOIOrO.

Metio3. Craguu meitosa. [lporeccsl, nmpoucxosmnme Ha cTaausx Meiosa. [loBegenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIcia 1 3HaYEHUE MEH03a.

I'amerorenes — nponecc 00pa3zoBaHMs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BbIE *Kene3bl:
CEeMEHHUKU M su4HMKH. OOpa3oBaHUE M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTo30uj,
ANlIeKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHMS SMIEKIETOK U
cnepmaro3onioB. Omronorsopenue. [laprenorenes.

NunuBunyanpHOE€ pa3BUTHE (OHTOTEHE3). OMOPHOHANBHOE pa3BUTHE (IMOpPHUOTEHE3).
Otansl AMOPUOHAIBHOTO PA3BUTHUS Yy TMO3BOHOYHBIX >KUBOTHBIX: JAPOOJIEHHE, TracTpysIsAius,
opranoreses. [TocramOproHnanbHOe pa3BuTHe. THUNBI MOCTIMOPHOHAIBHOIO PA3BUTHS: HPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazsutue pacteHnii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH, CTalUN
pPa3BUTHSL.

JdemoHcTpanum:

Tabmuib! u cxembl: «@OpMBI pa3MHOKEHHSI OPTaHU3MOBY, «J[BOWHOE OIJIOIOTBOPEHHE Y
LIBETKOBBIX pacTeHui», «BereraTMBHOE pa3MHOKEHUE pacTeHMi», «JleneHue KIeTKu
OaxTtepuii», «CTpoeHHE TMOJNOBBIX KIETOK», «CTpoeHHE XpOMOCOMBD», «KIETOUHBINH UK,
«Pemmukanus JTHK», «Mwuto3», «Meio3», «IIpsmoe n Henpsimoe pa3BuTHe», «l'ameTOreHes y
MJIEKOTIMTAIONINX U YesoBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

ObopynoBaHue: MHUKPOCKOI, MHKpomnpenapaTsl «CriepMaTo30u/Ibl MIIEKOIHUTAOLIETOY,
«Sineknerka mitekonuraromero», «KapnokuHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHas
MoJenb-anmiankanus «/lenenue knetku», moaens JJHK, moaens meradazHoil XpOMOCOMBI.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

JIaGopartopnas pabota Ne 3. «HabmoeHre MUTO32a B KJIeTKaxX KOHUYMKA KOpEIlKa JTyKa Ha
TFOTOBBIX MUKpOIIpenapaTaxy.



JlaboparopHast pabora Ne 4. «M3ydeHuWe CTPOEHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MHKpOTpenapaTax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer m 3agaum reHeTuku. McTopusi pa3BUTUS TEHETUKU. Ponb HUTOJNOrMU H
AMOPHUOJIOTUY B CTAHOBJICHUH T€HETUKU. BKI1aq poCcCUICKUX U 3apyOeKHBIX YIEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TEeHETHKUA (THOPUIOJOTUYECKHM, IUTOTCHETHYECKUH, MOJIEKYIISIPHO-
reHeTudyeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTHYeckass CHMBOJIMKA, UCIIOJb3yeMasl B
CXEMax CKpEeIIMBaHUM.

3aKOHOMEPHOCTH  HACIEJOBaHUsl MPU3HAKOB, YycTaHoBIeHHble [.  MeHaenem.
MonHoruOpuaHOe CKpelMBaHue. 3aKOH eMHO-00pa3usi THOPUIOB TIEPBOTO NoKoyIeHus. [IpaBuiio
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwctorhl ramer. [lomHoe u
HETOJHOE JJOMUHUPOBAHHUE.

JuruOpugHoe CkKpelmMBaHUE. 3aKOH HE3aBUCHUMOTO  HAClIeJOBAaHUS IPU3HAKOB.
[{uToreHeTHYEeCKUE OCHOBBI JUTHOPUAHOTO CKPEIIMBAaHUSA. AHAIM3UPYIOIIEE CKPEIIMBaHUE.
Hcnonb3oBaHne aHATM3UPYIOLIETO CKPEIIMBAHUS 1JIs1 ONIPEIeTICHUs] TEHOTUIIA OCOOH.

CuerieHHOe HaclieoBaHue Tmpu3HakoB. PabGora T. Moprana 1o CIHEIUIEHHOMY
HAaCJIEIOBAHUIO I'eHOB. HapylieHne cuernieHns TeHOB B PE3YyJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOpUsI HACTEICTBEHHOCTH. [ eHeTHYeCKue KapThl.

['enetuka moma. XpoMOCOMHOE OTpEEICHHE 1Moja. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHbie OpraHu3Mbl. HacnemoBaHue NpU3HAKOB, CIEIUICHHBIX C
TOJIOM.

H3meHnunBocTh. Buapl M3MEHUMBOCTH: HEHACIEACTBCHHAs W HacICACTBEHHas. Poib
cpeapl B HEHACIEICTBEHHOH  M3MEHYMBOCTH.  XapaKTepUCTHKA  MOIU(PUKAIIMOHHON
W3MEHUYMUBOCTH. BapuammoHHbIl psij ¥ BapualnMoHHas KpuBas. Hopma peakuuu mnpusHaka.
KonuyecTBeHHbIE M KAueCTBEHHBbIE TNPHU3HAKM M WX Hopma peaknuu. CBoiicTBa
MOAU(PUKAITMOHHOW N3MEHYHBOCTH.

Hacnencreennas, iy reHOTHIUYECKAs, U3MEHUYNBOCTh. KoMOMHAaTHBHAS N3MEHYNBOCTD.
Meiio3 u TmONIOBOM mpolecc — OCHOBAa KOMOMHATHBHOM W3MEHYMBOCTU. MyTalnoHHAas
n3MeHYHBOCTh. Kitaccudukanus wmyranuii: reHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacTtoTa u
MPUYMHBI MyTaluil. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
n3menurnpocty H. Y. BaBunona.

BresnepHast HaClIeACTBEHHOCTh U U3MEHUYUBOCTb.

I'enetnka uenoBeka. Kapumorun demoBeka. OCHOBHBIE METOJBI TE€HETHKH YeEJIOBEKA:
TeHealoTHYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OHMOXUMHYECKHH, MOJEKYISIpPHO-
reHetudeckuii. CoBpeMEHHOE OIpe/eNIiCHHe TEeHOTHUIA: TOJHOTEHOMHOE CEKBEHHPOBAHHE,
TeHOTUIIUPOBaHUE, B ToM uucie ¢ nomoripio [II[P-ananusa. HacnenctBennsie 3a0oneBaHus
YeJOBEeKa: TeHHble Oone3Hd, OO0Je3HM C  HACJIEACTBEHHOM  IPEaApacIioioKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIETKH.
[TpuntUmEBl 3M10pOBOTO 00pa3a >KU3HU, JUATHOCTUKH, MPODUIAKTHKNA U JICYCHUSI TEHETUYECKUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYIbTUPOBAaHHE. 3HAYEHHE MEAUIIMHCKOW TEeHETHKU B
MIPEIOTBPAIEHUH U JICUCHUH TeHETHICCKUX 3a00JIEBaHMI YeTTOBEKaA.

JdemMoHcTpanum:

[Moptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Yersepuxos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.

Tabmuip! 1 cxeMbl: «MOHOTHOPUIHOE CKPEITMBAHKUE U €r0 IUTOTEHETUYECKAsi OCHOBAY,
«3aKOH pacHICIUIEHUs] M €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«/lurnbpunnoe ckpemmBanue», «lluTonorndeckne OCHOBBI JTUTHOPUIHOTO CKPEITUBAHUS,
«Mero3», «B3anmMoneicTBUE ajulelIbHBIX T'€HOBY, «['eHeTnueckrne KapThl paCTEHUM, JKUBOTHBIX
u 4denmoBekay, «l'eHeTmka momay, «3aKOHOMEPHOCTH HACJEIOBAaHMS, CIEINIEHHOTO C IOJIOM,
«KapuoTunsl uyenoBeka © IKUBOTHBIX», «Bumael wu3MeHuMBOCTHY», «MoaudukamoHHas



W3MEHUYUBOCTH», «HacnemnoBanue pesyc-dakropay, «['eHeTHKa Tpymnm KpoBu», «MyTamuoHHAs
U3MEHYUBOCTBY.

ObopynoBanue: Monenu-anIuiuKanuu «MoHoruOpuaHoe cKpemuBanue», «Hemomnoe
JOMHUHHpOBaHHE», «lurubpuanoe ckpemmBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu Gopmbl KPBUTEEB H OKPACKH TeNia), Tepoapuit
«I"opox moCeBHOW.

JlaGopaTopHble M IPaKTHYeCKUe padoThI:

JlaboparopHas pabota Ne 5. «3yuenue pe3yabTaTOB MOHOTUOPUIHOTO U AUTHOPUIHOTO
CKpEIIUBAHUS Y IPO30(HITBI HA TOTOBBIX MUKpPOIIPENapaTax.

JlaGopaTtopHas pabota Ne 6. «M3yyeHrne Moau(pUKAIIMOHHOW U3MEHYMBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaGopatopHass pabora Ne 7. «AHaM3 MyTanwid y JApo30oGHUIbI HA TOTOBBIX
MHUKpOIIpenaparaxy.

[IpakTuueckas pabora Ne 2. «CocTaBieHue 1 aHaIu3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cenexkuusi opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekius Kak Hayka v Ipouecc. 3apoxIeHue celeKunu U gomectukanusa. Yuenue H. 1.
BaBuioBa 0 1eHTpax NPOUCXOXKIEHUS W MHOrooOpaszusi KyJdbTYpHBIX pacTeHui. LleHTpsl
MIPOUCXO0KICHHS TOMAlTHUX )KUBOTHBIX. COpT, NOPOIa, ITAMM.

CoBpeMeHHbIE METOJIbI CENeKIIUU. MacCOBBI U MHIMBUAYAIbHBIA OTOOPHI B CEICKIIUU
pacteHuid u kuBOTHBIX. OlIeHKa dKcTephepa. bIN3KOpPOACTBEHHOE CKpEIIUBaHUE — MHOPHUIMHT.
Uucrass nunug. CkpeumBaHue YHMCTHIX JUHUN. ['ereposuc, wiu rubpuaHas cuia.
Hepoacreennoe ckpemuBanue — aytopuaur. OtnanéHHas ruOpuauzanus U e€  YCHeXH.
N cKyCCTBEHHBIN MyTareHe3 M IOJYyYECHHE MOJIUILIOUIOB. JOCTMKEHHS CEJEKUMH PACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpacib MPOU3BOJCTBA. ['eHHAs WMH)KEHEpUsA. ITambl CO3JAAHUS
pexombunantHoit JIHK u Tpancrenneix opranuzmoB. Knetounas umxenepusi. Knetounsbie
KyJIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHME M JTudeckue mnpobiembl. MO -
TEHETUYECKU MOAU(PUIIUPOBAHHBIC OPTAHU3MBI.

JleMoHCTpanuu:

IToptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, M. @. 1BaHOB.

Tabnumel 1 cxembl: kapta «lleHTpBl MPOUCXOXKIACHHUS M MHOT000pa3usi KYIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNTHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuamzanusy, «Paboter akagemuka M. @. HWBanoBay, «llomummonaus», «OOBEKTHI
ouotexHonoruny, «Kierounsie KylIbTyphl U KJIOHHUpOBaHUE», «KOHCTpyunpoBaHUE U MEPEHOC
TEHOB, XpPOMOCOM.

OO6opynoBanue: MyJsSDKA TIJI0JIOB M KOPHEIUIONOB AUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IICTBEHHBIE PACTECHUS.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

Okckypcusi «OCHOBHBIE METONBI U JOCTHUKEHHS CEJIEKIIMU PACTEHUN M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035UCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoIOIIMOHHAS OMOJIOTHS.

[Ipennochuik BO3HMKHOBEHUSI SBOJIOIMOHHON TEOPHH. DBOJIONMOHHAS TEOpUS U €€
MeCTO B OMOJIOTHU. BiusiHIE YBOIOIIMOHHONM TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CaueTenbCcTBa JBOJMIONMM. IlaIeOHTONOTHYECKHE: TOCIEA0BATESILHOCTL TOSBIICHUS
BUJIOB B MaJICOHTOJIOTMUYECKON JIETOIHUCH, Tepexoanbie popMbl. buoreorpadudeckue: cxoacTBo
U paznnune GayH 1 Gpop MaTEPUKOB U OCTPOBOB.



DOMOPHOJIOTHYECKUE: CXOJACTBA U Pa3iuyusi SMOPUOHOB pa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOTWYHBIC, PYIUMEHTApHBIC OpPraHbI,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0O0JNYECKUX MTyTeH Y BCEX OPraHU3MOB.

OpomonmonHass Tteopus Y. JlapBuna. Ilpeanocbulku BO3HHMKHOBEHHUS JapBUHHU3MA.
JIBIOKyIlMe CHMJIBl  3BOJIIOLMU  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IpH
OTPaHUYEHHOCTH PECYpCoOB, HeompelenéHHas HW3MEHUYMBOCTh, OOprOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckast Teopus 3Bosonuu (CTO) u €€ 0OCHOBHBIE MOJIOKEHUS.

Muxkpossomtonus. [Tomynsanus kak eqMHULA BUIA U 3BOJIIOLUY.

JBmxkymue cuibl (pakTophbl) BOJIOIMKA BUIOB B Mpupoie. MyTallMOHHBIN TpoIece U
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BONHBI W Jpeid reHoB. M3omsauus u

MHUTpaLHSL.

EcrectBeHHbI 0TOOp — HampaBistoimuii Gpakrop 3BosoIUH. DOPMbI €CTECTBEHHOTO
otbopa.

[TpucocoOAeHHOCT, ~ OpPraHU3MOB ~ Kak  pe3yibTaT  3BOJIOIUH.  [IpuMmepsi

nprUcnoco0IeHNH Y OpraHu3MoB. ApoMOp(O3bI H UAHO-aJATAIIUH.

Bun u BupgooOpasoBanue. Kputepuu Buga. OcHOBHblE (DOpMBI BHI000pa30BaHUS:
reorpau4eckoe, IKOJIOTHIECKOE.

MakposBomronus. PopMel 3BomonuK: (UIIETHYECKas, IUBEPreHTHAs, KOHBEPreHTHas,
napasuiensHas. HeoOpatumMocTs 3BoOMIONUH.

[Ipoucxoxaenue  OT  HecHeUAIM3UPOBaHHBIX  mIpenkoB.  [Iporpeccupyromas
cricnuajan3anus. AIIaHTI/IBHaFI paguanus.
JdeMoHcTpamum:

[oprpersr: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap, D.
I'exkenb, @. Mromnep, A. H. CeBepuos.

Tabmuiplt 1 cxembl: «Pa3BuTue opraHudeckoro wmupa Ha 3emiie», «3apOJblln
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EctectBennbiii  oTOOpP», «MHOrooOpasue copToB pacTeHui», «MHoroobpasue Mopos
YKUBOTHBIXY, «[Tonynsumy, «MyTanuuoHHas U3MEHUYUBOCTbY, «ApomMopdo3bI»,
«Mmunoanantanuny, «OO0mmas aereHepaius», «JIBwkymue cuisl sBomonun», «Kapra-cxema
mapuipyta nyremectBus Y. Jlapsunay, «bopeba 3a cymectBoBaHue», «lIpucnoco6ieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe B11000pa3zoBaHue», « IKOJOTUIECKOE BUI000PA30BAHUEY.

OO6opynoBaHMe: KOJUIEKIUS HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPACKH, HAOOp IJI0JI0B
U ceMsH, Kosulekius «lIpuMepsl 3alIUTHBIX MNPUCHOCOOJEHUN Yy KMBOTHBIX», MOJENb
«OCHOBHbIE HalpaBJIEHUS 3BOJIOLUNY», 00BEMHas Mozaenb «CTpoeHue TOoJOBHOTO Mo3ra
MTO3BOHOYHBIX».

buoreorpaguyeckas kapra Mmupa, KojuleKuus «DopMbl COXPaHHOCTH HCKOMAeMbIX
JKUBOTHBIX W pacTeHHil», Moaensb anmiukanus «llepekpéct XxpomMocomy, BIaKHbIE IpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/Ipozodunay (HOpMa,
MyTaluu (GOpMbI KPbUIHEB U OKPACKH Tella).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(POIOTHUESCKOMY KPUTEPHION.

JlaGoparopnast pabora Ne 2. «OmnucaHue TPHUCIIOCOOJEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIJIbHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE H pa3BUTHE JKM3HH HA 3emJie.

JloHayuHbIe MIPEICTaBICHHS O 3apOXKIEHUH KU3HU. HaydHble rumoTe3sl BOZHUKHOBEHUS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHchepMus. XUMHUYecKas IBOJIONUS. AOMOTeHHBIH CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYeCKHX. OKCIEPUMEHTAIBbHOE  MOJITBEPXKJIEHUE
XUMHUYECKON 3BOMIONMHU. HadanpHble dTanel Ouonorunueckoit ssomoonuu. ['unoresa PHK-mupa.



dopmupoBaHrue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [IepBble KIETKH U UX
3BoItoLHs. POPMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPIraHU3MOB.

Pa3Butne xu3Hm Ha 3emse 1nmo 3pam U nepuojam. Karapxeil. Apxeiickas u
npotepo3oiickast 3pel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHIHCKUNA, OpPJOBUKCKHUH,
CUJIypUIHCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so30lickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

Kalino3oiickas 3pa 1 €€ nepuoipl: MaJI€OreHOBbIN, HEOT€HOBBIM, aHTPOIIOTE€HOBBIN.

XapakTepucTuKa KJIMMAaTa M T€O0JOTMYECKHUX IporeccoB. OCHOBHBIE 3Talbl 3BOJIIOLUU
pPacCTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud u KUBOTHBIX. [losiBieHwme,
pacuBeT U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

Cucrema OpraHM4eCcKOro Mupa Kak OTpakeHue 3BOTIONNH. OCHOBHBIE CHCTEMAaTUYECKHE
CPYIIIBI OPraHU3MOB.

DOBOJIIOLIMSL  YeNIOBEKAa. AHTpPONOJIOTHs Kak Hayka. Pa3Butue mnpeacrtaBieHuil o
MIPOUCXO0KICHUH YesloBeKa. MeTo bl u3yyeHus: antponorenes3a. CxoacTBa U pa3anyus YeloBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHUE YEJIOBEKA.

JBuwxymue cuibl  (pakTopbl) aHTpomoreHe3a. HacnencTBeHHas HW3MEHYUBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYIUN TpYAa, MBILUICHUE,
peub.

OcCHOBHBIE CTaJAMM ¥ BETBH HBOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, YETOBEK YMEbIi,
YenoBek npsaMmoxonasmuid, YenoBek HeaHaepraibckuii, YenoBek pasymublid. Haxonaku
MCKOIIAeMBbIX OCTaTKOB, BPEMs CYIIECTBOBaHUS, 00JacCTh pacrnpocTpaHeHus, 00bEM TOJOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHSL.

UYenoseueckne packl. OCHOBHBIE OOJIBIIME PACHl: €BPOIECOUIHAs (€Bpa3uiicKas), HErpo-
aBcTpajoujHas  (9KBaTOpUAbHAs), MOHTOJOWUAHAS  (a3MaTCKO-aMepukaHckas).  YepTsl
MPUCTIOCOOJICHHOCTH TPEJICTABUTENICH YEJOBEYECKUX pac K YCIOBUSIM CYIIECTBOBAHUSI.
EnuncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumu:

[Hoptpetsr: @. Penn, JI. Ilactep, A. . Onapusn, C. Muinep, I'. FOpu, Y. /lapBuH.

Tabnuup! u cxembl: «Bo3HukHoBeHne COTHEYHON CHCTEMBI», «Pa3BUTHE OpraHUYECKOTO
mupay», «PactutenbHas kinetka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHas CHCTeMa OpPraHUYeCKOTo Mupay, «CpaBHEHHUE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa U YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOIOTHYECKUX HAXOJIIOK
MPEKOB COBPEMEHHOIO0 4YeJoBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUeCKHre pach».

Ob6opynoBanne: Mymspku  «lIpoucxoxaenue denmoBeka» (OIOCTHI aBCTpaJIONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKA WIA U300pakeHHs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIOBEeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiauia,
KoJuIeKIUs «DOpMbI COXPaHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTEHHI.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

[IpakTuueckast pabora Ne 1. «M3y4yeHne NCKOMAaeMbIX OCTaTKOB PACTEHUI U KUBOTHBIX B
KOJUTEKLIUSX .

DKCKypcHsi «IBONIOLUS OPraHUYECKOro MHUpa Ha 3emiie» (B €CTECTBEHHO-HAayUYHbIA WU
KpaeBeIUECKUI My3€eil).

Tema 3. Opranu3mbl U OKpPY:KAKIIAs cpeaa.

DKoJoTHsl KaK Hayka. 3aJadyd W pa3liesibl JIKOJOTHU. MEeTombl 3IKOJIOTHYECKUX
UCCIE0BAHUHI. DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpensl  oOuTaHWs  OpPraHW3MOB:  BOJIHAs, HA3€MHO-BO3NYIIHAs,  IIOYBEHHAS,
BHYTPUOPraHU3MEHHasI.

Oxonornueckue (axropel. Knaccudukanust sxonorudeckux (GpaxTopoB: aOMOTHUYECKUE,
OMOTHYECKUE U aHTPOIOTreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTAaHU3MBL.



AbGuornueckue  (aKTOppl:  CBET, TeMIeparypa, BIAKHOCTb. @DOTONEPUOAU3M.
[TpucnocoOneHns opraHu3MoB K J€HCTBUIO aOMOTUYECKHUX (paKTOPOB. bruonoruueckue puTMsl.

buotnueckne Qakropel. Bumbl OHOTHYECKHMX  B3aUMOJCHCTBUN: KOHKYPEHIIHS,
XHIHUYECTBO, cUMOM03 U ero ¢opmel. Ilapazutusm, koomnepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAIM3M, HEHTpanu3M. 3HauYeHHEe OHOTUYECKHUX
B3aUMOJICHCTBUI AJIS CYILIECTBOBAHUS OPraHU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTEpUCTUKU Nomyasauud. OCHOBHbIE IIOKA3aTENU IOMYJISIIUU:
YHUCIIEHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, IIPUPOCT, MuUrpauusd. JluHamuka
YHUCJIEHHOCTHU NOMYJIALUU U €€ peryIsiiusl.

JdemoHcTpauuu:

[Moptpetsl: A. 'ymbonear, K. @. Pynse, 3. I'ekkens.

Tabnuue! u cxemsl: kapta «lIpupoansie 30HbI 3eMiny», «Cpelibl 0OUTaHUSI OPraHU3MOBY,
«®Dotonepuoguzmy», «llomymsamun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
UHY30pUn-TyQesbkn», «[luiessie nemnm».

JlabopaTopHble H IpaKTHYeCKHe padoThI:

JIaGoparopnas pabora Ne 3. «Mopdosnornyeckue 0COOEHHOCTH PAaCTEHUN M3 Pa3HbIX
MECT OOUTAHUS.

JIaGoparophas pabota Ne 4. «BnusHue cBera Ha pOCT U Pa3BUTUE YEPEHKOB KOJIEYCa.

[IpaxTuueckas padora Ne 2. «Iloacuér mIoTHOCTH NOMYJIALUNA pa3HbIX BUIOB PACTEHUN».

Tema 4. Coo01mecTBa M YKOJOTHYECKHE CHCTEMBI.

CooOmiectBo  opraHuzMoB —  OuoneHo3. CTpykTypbl OuolneHO3a:  BUAOBAs,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTsl. CBsi3u B OHMOLIEHO3E.

Okonornyeckue cuctembl (dkocuctemsl). [lonarne 00 skocucremMe U OHOreoreHo3e.
QOYHKIMOHAIBHBIE KOMIIOHEHTBl JKOCHCTEMBI: IPOAYLICHTBI, KOHCYMEHTBI, PEAYLEHTHI.
KpyroBopor BemiecTB M HOTOK 3HEPrMM B 3KocucTeMe. Tpoduueckue (MHILEBHIE) YpPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTeld 3KOCUCTEMBI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE MUpPaMHAbL: TMPOMYKIUH, YHUCIEHHOCTH, Ouomaccel. CBolicTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOPETYJIALMsl, pazButue. CyKieccus.

[IpupoaHble SKOCHUCTEMBI. DKOCHUCTEMBI 03€p M peK. ODKOCHUCTEMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOo3KkocucTeMbl. buonornyeckoe u
XO035ICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak GakTop ycToWunBOCTH KOCUCTEM. CoXpaHEeHHE OMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB u CTpykTypa Ouocdepsl.
Xusoe BemectBo U ero QgyHkuuu. OcoGeHHOCTH Ouochepbl Kak TiI00aqbHOW IKOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemiecTB U OMOT€OXMMHUYECKHE LMKIBI 3JIEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuectBO B Ouocdepe 3emin. AHTPONOTeHHblE U3MEHEHHMs B Ouocdepe.
['moGasbHBIEC HKOJTOTHYECKHUE TTPOOTIEMBI.

CocymecTBoBaHue npupoAbl U dYenoBedecTBa. CoxpaHeHue OMOpazHOOOpasusi Kak
OCHOBa ycroiunBocTH Ouocdepsl. OcCHOBa pPalMOHAIBHOIO YIPaBJIECHUS MPUPOAHBIMU
pecypcamu U UX UCHoib30BaHue. JlOCTHXKEHHsI OMOJIOTHH U OXpaHa MIPUPOIBL.

JdemoHcTpauuu:

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

Tabmuis! u cxemsl: «llumieBsie nenu», «brUoIeHO3: cocTaB U CTpyKTypay, «IIpupoansie
coobmiectBa», «llemn mnuTaHus», «OKoJoruMueckas mnupamuaa», «buocdepa u YemoBexy,
«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jieca», «IDKOCHCTEMa XBOWHOro Jseca», «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHBIE BO3JEHCTBUS HA IPUPOLYY,
«BaxxHelmme MCTOYHMKHU 3arpsi3HEHMS BO3JyXa W TPYHTOBBIX BOI», «llouBa — BakHelmas



cocrasisonas ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHUKoOBEIi 3P dexT», «PakTophI
PaaMOaKTUBHOTO 3arps3HeHust Onocdepnn», «O0mmas cTtpykrypa ouochepsn», «Pacmpoctpanenue
XKHU3HU B Omocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B Ouocheper,
«KpyroBopot azota B mpupoe».

ObopynoBanue: MoJenb-anmIuKanust ~ «Tunuunele  OMOLEHO3B»,  repOapHii
«PactutenpHble  cooOmiecTBay, Koutekuumn — «buoneno3»,  «BpeaumTenum — BakHEHWIIHX
CENIbCKOXO3SMCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl ¥  KUBOTHBIX,
NpUHAUIeKAIINE K Pa3HBIM 9KOJIOTHYECKUM IpynnaM ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, N300pakeHNsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'U HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

Cormacao ®I'OC COO, ycraHaBauBalOTCS TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00yJarIUMUCS TIPOrpaMM CPeTHEro 00IIero 00pa3oBaHus: JTMYHOCTHBIM, METAIIPEIMETHBIM U
PEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOCHHS Ipeamera «buoyiorus» BbIIEIEHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)IaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CaMOCTOATEIBHOCTH U CaMOOIPEIEIICHUIO,
HaJIMYUE MOTHBAIMM K OOy4YeHHIO OHWOJIOTHH, LEJCHANPABICHHOE pPAa3BUTHUE BHYTPEHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOr0 3HaHUS, TOTOBHOCTb M CIIOCOOHOCTH OOY4YaroIIUXCsl PYKOBOACTBOBATHCS B
CBOEH  JCATENBHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, IPUCYLIUMHU  CUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTH LIEJIN U CTPOUTH KU3HECHHBIC IIJIAHBI.

JInyHOCTHBIE pe3yibTaThl OCBOEHUs NpenMera «buoyorus» JOCTUTarTCs B €IUHCTBE
yueOHOW M BOCIUTATENbHON JEATEIBbHOCTU B COOTBETCTBUU C TPAAMLIMOHHBIMU POCCUHCKUMU
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIECHHOCTSAMM, IPUHATHIMHA B
oOuiecTBe MpaBUJIaMH UM HOPMaMH IOBEAECHHUS M CIIOCOOCTBYIOT IIpoLlEcCaM CaMOIIO3HAHUSA,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHSI, PA3BUTHUSI BHYTPEHHEH MO3WULIMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXXEHUs K 3aKOHY U IIPABOIIOPSJKY, YEIOBEKY TpyZa U CTaplIeMy ITOKOJIEHHUIO, B3aUMHOI'O
YBaXEHUS, OEpPEeKHOr0  OTHOIIGHUS K  KyJAbTypHOMY  HACJIEOUI0O U  TPaAHIHIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIn4uHOCTHBIE Pe3ybTaThl OCBOCHUS yUeOHOrO npeaMera «buonorus» T0KHBI OTPakKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPUEHTalWW, TO3UTUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
pPaCIIMPEHHUE KU3HEHHOI'O OIBITa U OIBbITA AEATEIBHOCTU B IPOLECCE Pealu3alid OCHOBHBIX
HaIpaBJI€HUN BOCIHUTATEILHON EATEIbHOCTH, KOTOPHIE OTpPaKEeHBI B paboueil mporpamme
BOCIIUTaHUA B paszeie «lleneBble OpUEHTUPHI PE3YIbTaTOB BOCIIUTAHUSD) .

1) rpa:kIaHCKOro BOCIMTAHMS:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM MO3MIMU  OOydarolerocs Kak akKTUBHOIO H
OTBETCTBEHHOT'O YJIeHa POCCUHCKOI0 OOIIECTBa;

OCO3HaHME CBOUX KOHCTMTYLIMOHHBIX NpaB U O0OsS3aHHOCTEH, YBa)K€HUE 3aKOHA MU
IIPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH 1€ATENLHOCTH MPH CO3JJaHUU y4EOHBIX MPOEKTOB,
pelieHny yueOHbIX U T03HABATENIbHBIX 3a/1a4, BHIITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3MLHUIO 110 OTHOIIEHUIO K SIBJICHUSAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE YUYUTBIBaTh B CBOMX JEHCTBHUSAX HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU YOEXKIEHUSMHU, KYJbTYPHBIMA EHHOCTSAMU U COLUAIBHBIM
IIOJIOKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B IIPOILECCE COBMECTHOIO BBINOJIHEHUS Y4YEOHBIX,
[IO3HABATEIIBHBIX U HCCIIEIOBATEIbCKUX 3aJa4, YBAXUTEIBHOIO OTHOLICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHUYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMSA:



c(hOPMUPOBAHHOCTH POCCUHUCKOMN TPasKJAHCKOW MACHTUYHOCTH, MATPHUOTU3MA, YBAKCHUS
K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH mepen PoauHON, ropaocTu 3a CBOM Kpaid, CBOIO
Ponuny, cBoii A3BIK U KyJIBTYpPY, MPOIILJIOE U HACTOAIEE MHOTOHALIMOHATILHOTO Hapoja Poccuu;

LIECHHOCTHOE OTHOUIEHWE K MPUPOJAHOMY HACIEAUI0 W MaMITHUKAaM IPUPOJIBI,
JIocTKeHusIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OILIGHHMBATh BKJIAJl POCCUHCKUX YYEHBIX B CTAaHOBIIGHUE U Pa3BUTHUE
OMOJIOrMH, TOHUMAaHUSI 3HAYEHUSI OMOJIOTUH B MIO3HAHUU 3aKOHOB MPUPO/IbL, B dKU3HU YEIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uneiiHas  yOexXAEHHOCTh, TOTOBHOCTh K CIyXeHHIO u 3amuTe (OredecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOIa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHS;

CIOCOOHOCTH OLIEHUBATh CUTYALIUIO U MPUHHUMATh OCO3HAHHBIEC PELICHHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMYMBOTO OYAYIIIETo;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTENSAM, CO3/JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O MPUHATHS LIEHHOCTEH CEMENHOM KU3HU B COOTBETCTBUU C TPAJULUSIMH HApOJIOB
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAsl 3CTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHMMAaHUE SMOIMOHAIIBHOTO BO3JACHCTBUS KUBON IPUPOABI U €€ IIEHHOCTH;

TFOTOBHOCTh K CAMOBBIPDQKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE IPOSBIATH
KaueCcTBa TBOPYECKOM JIMYHOCTH;

5) d¢wusuveckoro BocnuTaHUus, (GOPMHUPOBAHMA  KYJbBTYPbl 310POBbS M
IMOLMOHAJIBLHOIO 0JIArOnoJIy4us:

MMOHUMAaHKE U peau3alys 3I0pOBOro U 6e30macHoro odpasa »KuU3HU (310pOBOE MUTAHUE,
COOJTII0ICHNE TUTUEHUYECKUX TPAaBUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHN U OTIHIXA,
perynspHas (Qu3nyeckas aKTHBHOCTH), OEpeKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE [IEHHOCTH TMPaBWJI WHIUBUAYATbHOTO U KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HaHUE TOCIEJCTBUI U HENPUSTUS BPEIHBIX NMPUBBIUEK (YHNOTPEOIEHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTH MAaCcTEPCTBA, TPYI0JIIO0HE;

FOTOBHOCTh K  AKTUBHOM  JESATENBHOCTH  TEXHOJOTMYECKOM M COLMAIbHOMN
HaIpaBJIEHHOCTH, CIIOCOOHOCTh WHHUIIMMPOBATH, IJIAHUPOBATh M CAMOCTOSITEIHLHO BBIMOJIHATH
TaKylo J1eATeJIbHOCTb;

WHTEPEC K pa3nuHbIM cepaM MpodecCHOHATBHON ACSITEIHPHOCTH, YMEHHE COBEPIIATH
OCO3HAHHBII BBIOOp Oyaymieii mpodeccruu U peanr30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;

TOTOBHOCTh U CIIOCOOHOCTh K O0pa30BaHUIO U caMOOOpa30BAaHUIO HA MPOTSKEHUH BCEH
KU3HHU;

7) 3K0JI0rM4eCKOr0 BOCIIMTAHMS:

9KOJIOTHUYECKH 11eTIECO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOYHHKY KU3HH Ha 3emiie,
OCHOBE €€ CyIIIeCTBOBAHUS;

TIOBBIIIICHUE YPOBHS JKOJIOTUYECKOW KYIbTYPHI: MPHOOpPETEHHE OMbITA MIIAHUPOBAHUS
MOCTYIIKOB M OLICHKH WX BO3MOXKHBIX TIOCIICJICTBUN TSI OKPYKAIOIIEH CPEJIbl;

OCO3HaHUe TT00aTbHOT0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel X pelIeHHS;



CIOCOOHOCTH UCIIOJIb30BaTh MPUOOpETaeMble NPU N3YUYEHUH OUOJIOTUH 3HAHUS U YMEHUS
IPU pEIIeHUuH MpoOsieM, CBA3aHHBIX C PalMOHAJIBHBIM MPUPOAONOJIb30BaHUEM (COOIIOCHHE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTUBHOE HEIPUATUE ACUCTBUM, NPUHOCAIIUX BpEI OKpPYXKaloLeHd IPUPOAHOU cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOIMYECKHE IOCIEACTBUS NPEANPUHUMAEMBIX
JIEHCTBUN U NIPENOTBPALLATD UX;

HQJINYME DPA3BUTOIO 3KOJIOTMYECKOIO MBIIIICHUs], HKOJOTMYECKOM KyJbTyphl, OIbITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMH B
[IO3HABATEJILHOM, KOMMYHUKAaTUBHOM M COLMAIbHOM NpakTUKE, T'OTOBHOCTHM K Y4YacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUYECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA

c(OPMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOW IpPAKTUKM, OCHOBAaHHOI'O Ha JHUajore KyljbTyp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHHE  SA3BIKOBOW M  UYHUTATEIbCKOW  KYJIbTYphl Kak  CpeJCTBa
B3aMMOJICHCTBUS MEXKY JTIOAbMH U [TO3HAHUS MUPA;

NIOHMMaHHe creuupUKd OMOJIOTHU KAaK HayKd, OCO3HaHHs €€ poiud B (pOPMHUPOBAHUHU
PaLMOHAJILHOTO HAyYHOTO MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIOILEeM
MHUpe KaKk O €IUHCTBE INPUPOAbI, YelOBeKa U oOOIIecTBAa, B IO3HAHUM MPUPOAHBIX
3aKOHOMEPHOCTEH U pEIICHUH TPOOIEM COXPaHEHHs MPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTHH JJIs1 COBPEMEHHON LIMBUIM3ALMU: O0eCTIeYeHUs
HOBOT'O YpOBHSI Pa3BUTHS MEIULUHBI, CO3JAHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pelarb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA IyTeH BBIX0Ja U3 IN100aIbHbBIX
HKOJIOTMYECKUX NPOOIJIeM U oOecreueHus nepexoa K yCTOWYMBOMY Pa3BUTHIO, PallMOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (YOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUHM OMOJOTMYECKUX 3HAHUM B IIEJIAX MOBBIILIEHUS 001IeH
KYJBTYpbl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTAaBHOW YacTH ()YyHKIIMOHAJIBHOM
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMOil Ipu U3y4eHUU OUOJIOTHH;

[IOHMMAaHHUE CYIIIHOCTH METOJOB IO3HAHMS, HMCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS JUIS aHaiu3a U OOBSICHEHMS SBJICHUUN
OKPY’KaIOIIer0 MHpa M HPOMCXOJAIIMX B HEM HU3MEHEHHMH, yMEHue jenaTb OOOCHOBAHHBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCSA JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS [UISl PELICHUS
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHHE LIEHHOCTU HAYYHOW JEeSTeIbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
HCCIIEOBATEIBCKYIO ACSITENIbHOCTh HHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIHOCOOHOCTh K HEMPEPhIBHOMY OOpa30oBaHHI0 M CamM0O00pa3oBaHUIO, K
AKTUBHOMY TIIOJIYYEHHIO HOBBIX 3HAaHMM MO OHOJOIMH B COOTBETCTBHM C >KM3HEHHBIMH
MOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIe pe3ynbTaThl OCBOCHHS yueOHOTro mpenMera «bruosorusy BKIIOYAIOT:
3HaUUMbIe Ui (OPMHPOBAHMUSI MHPOBO33PEHUS  OOYJAIOUMIUXCS  MEXAUCITUTUTMHAPHBIC
(MeXMmpeIMeTHBIE) OOIIEHAYYHBIE TIOHATHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienUKy METOJIOB IMO3HAHUS, UCTIOIh3YEMBIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, SHEPIHs,
SBIIGHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (akKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopHsi, WCCIeIOBaHNEe, HAONIOJCHUE, M3MEpPEHNe, IKCIEPUMEHT U JPYTuX), YHUBEpPCAIbHBIE
yueOHbIe JeiCcTBUS (MO3HABaTeIbHbIC, KOMMYHUKATHBHBIC, PETYISTHUBHBIC), 00ECIICUNBAIOIINE
dbopmupoBanre (YHKIIMOHATHLHON TPAMOTHOCTH W COLMAIBHON KOMIIETCHIIMH OO0YJaronuxcs,



CIOCOOHOCTh o0yyJaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE YydeOHbIe AEMCTBHS B IO3HABATEILHOW U
COLIMAJIbHON IIPAKTHKE.

MertanpeameTHble pe3ysbTaThl OCBOCHHUS MPOTpaMMbl CPEIHEro 00Iero odpa3oBaHUS
JIOJKHBI OTPaXKaTh:

OBiajeHne YHMBEPCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbIe JJOrHYecKHe el CTBHSA:

CaMOCTOSITENIbHO (DOPMYJIMPOBaTh M aKTyaJIU3UpPOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOEGHUU 3HAHUI MNPUEMBI JIOTMUECKOTO MBIIUICHUS (aHanu3a,
CHHTE3a, CpaBHEHHUA, KIACCU(PHUKAIMH, OOOOIIEHHs), PACKPhIBATh CMBICT OHOJIOTMYECKHX
MOHSTHN (BBLIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBS3U C APYTUMU MOHITUSIMH);

OTIpPENIeNIATh LIEIH JEATeNbHOCTH, 33/aBas IMapaMeTpbl U KPUTEPUH HUX JIOCTHIKEHUS,
COOTHOCHUTD PE3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LIETSMU;

UCTOJIb30BAaTh OMOJIOTUYECKUE TMOHATUS IS OObSCHEHHS (AKTOB M SBICHHHA >KUBOU
IPUPOJIBI;

CTPOUTBH JIOTUYECKHE PACCYXJCHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, II0 AaHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOIBI M 3aKJIFOUCHHS,

MIPUMEHSITh CXEMHO-MOJIETIbHBIE CPE/ICTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIICHUN B M3y4YaeMbIX OHMOJOTUYECKUX OOBEKTaX, a TAKKe MPOTUBOPEUMM Pa3HOTO PoOja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabarbiBaTh IUIaH pEIIEHUS MPOOJeMBbl C y4ETOM aHalIM3a HUMEIOIIUXCS
MaTepUaIbHBIX U HEMaTEePUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JEATENBHOCTb, OICHUBATH COOTBETCTBUE PE3YJIHTATOB IIEIISIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJWHUPOBATh M BBIOJHATE PabOTy B YCIOBUSIX pEATBbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBaATh KPEATHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BBIe HCCIIEI0BATEIBCKHIE AeHCTBHUS:

BJIQJIETh HABBIKAMH y4eOHO-MCCIIEOBATENLCKOW U MPOEKTHON JIEATEIIbHOCTH, HaBBIKAMU
paspernieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHus MPaKTHYECKUX 3aj1ad, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB NO3HAHUS;

UCIOJb30BaTh Pa3IMYHbIe BUABI JESITEIbHOCTH IO IMOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpPETAINH, PEOOPA30BAHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYalHsAX, B TOM YHUCIE TPU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX POEKTOB;

(dbopMHpOBATh HAYYHBIN TUI MBIIUICHHS, BIaJIeTh HAYYHON TEPMHHOJIOTHEH, KITIOYEBBIMH
HOHATUSMH U METO/IaMU;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJa4l B 00pa30BATENbHON JCATEIHHOCTH U
KU3HEHHBIX CUTYaLlUsX;

BBISIBIISITh  TIPUYMHHO-CIICJICTBEHHBIC CBSI3M W aKTYaIM3MPOBATh 3a7ady, BBIIBUTATh
TUMOTe3y €€ pelleHHs, HaXOAWUTh AapryMEHThl Ul J0Ka3aTeNbCTBA CBOMX YTBEPXKICHM,
3a71aBaTh MapaMeTPhl U KPUTEPUHN PEIICHUS;

aHAJM3UPOBATh IIOJIyYEHHBIE B XOJ€ pELICHHUs 3a/aud pe3yibTaThl, KPUTUYECKH
OILIEHUBATh UX IOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIH OMBIT;

OCYIIECTBIISITH IIeJICHANPABICHHBIA MONUCK MEPEHOCa CPENCTB M CIIOCOOOB NIEHCTBHS B
po¢eCCHOHATIBLHYIO Cpeay;

YMETh TEPEHOCHTh 3HAaHWUS B I[IO3HABATEIbHYID W MPAKTHYECKYI0 00JacTu
KHU3HENIEATEIHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00IacTei;



BBIIBUTaTh HOBBIC WJCH, MpPEUIaraTh OPUTHHAIbHBIC MOAXOIBl M PpEIICHUs, CTaBUTh
npoOJIeMBl U 33Ja4H, TOMyCKarOIUe aIbTEPHATUBHBIEC PELLICHHUS.

3) paGora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B Pa3IMYHbIX MCTOYHHMKAX MH(pOpMaMM (TeKcTe yd4eOHOro mocoous,
HAYYHO-TIOMYJIIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsX M CIPAaBOYHHMKAX, KOMITBIOTEPHBIX
0a3ax [aHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh HH(POPMALMIO pa3lIWYHBIX BHJIOB U (HopM
NPECTaBICHUS, KPUTUUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

(GbopMynMpoBaTh 3alpochl M HPUMEHSTh pa3iIM4YHbIE METOABI IIPU IOUCKE U OTOOpe
O6uonornyeckoit nHGopMaIK, HeOOXOIUMOH /7S BHITIOJTHEHUS YIEOHBIX 3a/1a4;

IpUOOpETaTh ONbIT UCIOJIb30BAaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOIHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3TUYHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAJbHYIO (OpPMY MpeAcTaBIe€HUs OUOJOTHYECKOM
uHpopManuu (CXxeMbl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYToe);

UCIOJIb30BaTh HAYYHBIH S3bIK B KauyecTBE CpPEACTBAa IpU paboTe ¢ OMOIOrHYecKoi
uHpopManrell: TPUMEHITh XUMHUYECKUE, (PU3MUECKHEe M MaTeMaTUYeCKHe 3HAKH M CHMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh W IMPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HATIISTHOCTH;

BJaJleTh HAaBbIKAMM pAacllO3HaBaHMS U 3aIIUTHl MHPOpPMALUHU, HH(GOPMALMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBHSIMU:

1) oOmenmne:

OCYILIECTBIIATh KOMMYHHUKAIIMH BO BCEX c(epax *KM3HM, aKTUBHO y4acTBOBAaThb B JHAJIOTe
WINA JIUCKYCCUU TI0 CYIIECTBY OOCY)XKIaeMOil TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUs Ipe/UlaraéMoil 3aJayd, YYWUTHIBAaTh HHTEPECHl U
COTJIACOBAHHOCTH TIO3UIIUH IPYTUX YIaCTHUKOB JIMAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJibHble CpeACcTBa OOIIEHUS, NMOHMMATh 3HAUYEHUE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IMKTHBIX CHUTYallUi, YMETh CMATYAaTh KOH(IUKTHI U
BECTH [1€PETOBOPHI;

BJIAJIETh PA3IMYHBIMHU CITOCOOaMU OOIIEHHSI W B3aUMOCHCTBUS, TIOHUMATh HAMEPEHUS
JpYTuX JOAEH, NPOSIBIATh YBaXHUTEIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyITHpOBaTH CBOW BO3PAKECHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3pPEHMsI C MCIIOJIB30BAaHMEM S3bIKOBBIX
CpPEICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTD:

MMOHUMATh W HMCIIOB30BaTh MPEUMYIIECTBA KOMAaHJAHON W MHIUBHUIYaIbHON pabOTHI MpH
peleHn OMONIOTNYEeCKOl MpoOiieMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOAEMCTBUSI IPH PELIEHUH yueOHOW 3aauu;

BbIOMPATh TEMaTHKy M METOJbl COBMECTHBIX JAEHCTBHM C y4€TOM OOIIMX HHTEPECOB M
BO3MOXXHOCTEH Ka)X/I0TO YIeHA KOJUIEKTHBA;

IPUHUMATh LEJIM COBMECTHON JeATeNIbHOCTH, OPraHHU30BBIBATH U KOOPIAMHHUPOBATh
JIEUCTBUA MO €€ JOCTHKEHUIO: COCTAaBIATh IUIAH JACHCTBUM, pACHPENENSITh POIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OILIEHUBATh KAYECTBO CBOETO BKJIA/Ia M KAXKIOTO YYaCTHUKA KOMAaH/IbI B OOIINIT pe3yabTar
10 pa3paboOTaHHBIM KPUTEPHSIM;

npeJuIarath HOBBIE MPOEKTHI, ONEHUBATh WJICH C MO3WIMH HOBH3HBI, OPUTHHAIHHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITH TMMO3UTHBHOE CTPATETUYECKOE TMOBEJICHHE B pAa3IMYHBIX CHUTYaIHsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

Ogiaenne yHUBEPCAIBLHBIMH PeryJssTHBHBIMU 1€ CTBUSAMU:

1) camoopranm3amnus:



UCIIOJIb30BAaTh OWOJOTMYECKUE 3HAHUS U BBIABICHUS IMPOOJIEM W HMX PEIICHUS B
)KU3HCHHBIX M YYCOHBIX CHTYAIIHAX;

BBIOMpATh HA OCHOBE OMOJIOTHYECKUX 3HAHUH LIEJICBBIE U CMBICIOBBIC YCTAHOBKU B CBOMX
JEUCTBUSIX M MOCTYIKaX I10 OTHOLICHHIO K JKUBOH MPUPOJIE, CBOEMY 37I0POBBIO M 3I0POBBIO
OKPYXAIOLIHX;

CaMOCTOSITENIbHO OCYLICCTBIISTh [MO3HABATEIILHYIO JCSATENbHOCTh, BBIBISTH IPOOICMBI,
CTaBUTh W (OPMYJIHPOBaTh COOCTBEHHBIC 3aJa4d B 0O0pa30BaTECIbHOH JCATEILHOCTH |
’KU3HCHHBIX CUTYaLUsIX;

CaMOCTOSITENIHO COCTABIIATH IIJIaH PEIICHUS IPOOJIEMBI ¢ YIETOM NMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHU;

J1aBaTh OLICHKY HOBBIM CHTYaIlHsIM;

PACIIUPSATH paMKH Y4eOHOTO IMPeAMeTa Ha OCHOBE JIMYHBIX MTPEAIIOYTCHHUH;

Je7aTh OCO3HAHHBINA BBIOOD, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEILICHHE;

OLICHUBATH ITPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO IIMPOKOW OJPYIUIMH B Pa3HBIX
00nacTsIX 3HaHHUH, MOCTOSIHHO MOBBIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLCHKY HOBBIM CHUTYallHsM, BHOCHTh KOPPEKTHBBI B JICSTEIbHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJIa/ICTh HABBIKAMH [IO3HABATEIBHON peICKCUH KaK OCO3HAHUSI COBEPIIACMBIX ACHCTBUIA
Y MBICIMTENBHBIX MPOIECCOB, X PE3YJILTATOB M OCHOBAHUH, HCIOIB30BATh MPUEMBI Pe(IICKCUH
ISl OLICHKH CHTYalluH, BIOOpA BEPHOTO PEILICHUS;

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO IIPUHUMATD PEIICHHS M0 MX CHIKCHHIO;

HNPUHAMATh MOTHBBI U apI'yMEHTHI APYTUX IIPH aHAIU3E PE3YJIbTATOB JCATCIbHOCTH;

3) npuHsATHE ceds U IPYTHUX:

HOPUHUMATH ce0s1, HOHUMasi CBOM HEOCTATKH U JOCTOMHCTBA,

NPUHUMATh MOTUBBI M aPTYMEHTBI IPYTUX NPU aHAIIU3E PE3yJIbTaTOB JICSITCIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO APYTUX Ha OIIUOKHY;

pa3BHBATh CIIOCOOHOCTHh TOHUMATh MUP C MO3MIIUH JPYroro YeI0BeKa.

MNPEJIMETHBIE PE3YJBbTATHBI

IIpenmetHsle pe3ynabTaThl ocBoeHus mporpammbl COO o Ouonorun Ha 6a30BOM ypOBHE
BKITIOYAIOT CrielHuUYecKue Uisi y9eOHOTro mpenmeTa «bruoorusy HaydHble 3HAHHS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWH, BUAbBI
JeSITEILHOCTH TI0 TTOJTyYSeHHIO HOBOTO 3HAHHS M NMPUMEHEHHIO 3HAHWW B Pa3NIMYHBIX y4eOHBIX
CUTyallUsiX, a TaKKe B pEAIbHBIX >KU3HEHHBIX CHUTYallMsX, CBS3aHHBIX ¢ Ouosorueil. B
porpaMMe TpeAMETHBIE Pe3yJIbTaThl MPEICTABICHBI MO ToJaM 00ydeHHS.

IIpenmeTHble pe3ynbTaThl OCBOEHHUs ydyeOHoro npeamera «buomnorus» ¢ 10 knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe U PONU OMOJOTMH B CHCTEME HAyYHOTO 3HAHMS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ononornu, PyHKIIMOHAIEHOM TPAaMOTHOCTH YeJIOBEeKa [T PEIIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKpbIBaTh COJIepKaHUE OMOJIOrMYECKHX TEPMUHOB U MOHATUN: KU3Hb, KIETKA,
opranu3M, Merabosm3M (0OMEH BENIECTB W TPEBpAIlCHHE JHEPTUH), TOMEOCTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KHBBIX  CHCTEM, CaMOBOCIHPOM3BEICHUE
(pemipoaykiusi), HaCIEACTBEHHOCTh, K3MEHUHNBOCTh, POCT U PA3BHUTHE,;

yMEHHUE u3jiaraTb OWOJOTHYECKHE TeOpUH (KJIETOYHAas, XpPOMOCOMHas, MYyTallMOHHasi,
LEeHTpajbHas JorMa MOJeKyJIspHod Ouonorun), 3akoHbel (I. Mennens, T. Moprana, H. H.
Baguiosa) u yueHus (0 LeHTpax MHOT00Opa3us M MPOUCXOXKJICHUS KyIbTYpHBIX pacteHuit H. U.
BasuiioBa), onpenensTb TpaHHIIbI UX TPAMEHUMOCTH K JKUBBIM CHCTEMaM;



YMEHHE BIIAJICTh METOJaMH HAyYHOTO TMO3HAHMS B OMOJIOTHH: HAOIIOJCHUE U OMUCAHUE
KHUBBIX CHCTEM, IIPOLECCOB U SBJICHUN, OpraHU3alusi U TMPOBEACHHE OHUOJIOIMYECKOTO
AKCIIEPUMEHTA, BBIJIBHJKEHHE THUIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXKJY HCCIEAYEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pE3yJIbTaTOB, HCIIOJIb30BAHHBIX HAyYHBIX IOHSATHUH,
TEOPH 1 3aKOHOB, YMEHHE JIeJIaTh BHIBO/IbI HA OCHOBAaHUU TOJIYUCHHBIX PE3YyJIbTaTOB;

YMEHHE BBIICATh CYIIECTBEHHbIC NMPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U DYKAPHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHU3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHA BEIIECTB U
IpeBpalleHus] YHEPruu B KIETKe, (POTOCHHTE3a, MIIACTUYECKOI0 M IHEPreTHuYeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, ME03a, OIJIOJ0TBOPEHUS, PA3MHOKEHUS, UHAUBUYAIbHOTO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHE TPUMEHSTH MONyYEeHHBIC 3HAHUS JJI1 OOBSICHCHHS] OMOJIOTHYECKUX TIPOIECCOB U
SIBIICHUH, /1151 IPUHATUS MPAKTUUYECKUX PELICHUI B MOBCETHEBHOM KU3HHU C IENIbIO 00ecTieueHust
0€30IIaCHOCTH CBOETO 370POBbS U 3/I0POBbSl OKPYKAIOIIUX JIIOJIEH, COOMIONEHUS HOPM
rPaMOTHOTO TMOBEACHHUS B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHWE HEoOXOIUMOCTU
WCIIOJIb30BaHUsl JOCTHKCHUI COBPEMEHHON OHMOJIOTMH M OMOTEXHOJOTHH IS palrOHAIBHOTO
MPUPOIONOIB30BAHUS;

yMEHHE peliaTh SJEMEHTAapHBIE TEHETHYECKHE 3aJlayd Ha MOHO- WM AUTHOPUIHOE
CKpEIlMBaHKE, CIEIUIEHHOE HACIEI0BaHNE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIUBAHUS
JUTSL TIpeJICKa3aHusl HaCIeJOBaHUs TPU3HAKOB Yy OPTaHU3MOB;

YMEHHE BBIMOIHATH J1a00paTOpHbIE U MpakTU4Yeckue padoThl, cOOMI0IaTh MpaBMiia MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBAaHHUEM;

YMEHHE KPUTHUYECKH OIICHMBATh W HHTEPIPETUPOBATH MHPOPMAIUIO OUOIOTHYECKOTO
COJIEpXKaHUsl, BKJIIOYAIONIYIO TICEBJOHAaYYHbIC 3HAHUA M3 PA3IMYHBIX HCTOYHUKOB (CpEACTBa
MaccoBOW MH(}OpMaLNK, HAYYHO-TIONYJSPHBIE MaTEepHUalbl), ITHUECKUE ACIIEKThl COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHBbIE MHCbMEHHBIE W YCTHBIE COOOIeHus, 0000mas
OMOJIOTUYECKYI0 HWH(POPMAIMI0 W3 HECKOJBKHUX WCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpenMeTrHble pe3ynbTaThl OCBOEHUs yueOHoro mnpenmera «buonorus» ¢ 11 knacce
JOJIKHBI OTPaXKaTh:

c(hOPMHUPOBAHHOCTh 3HAHMK O MECTE€ M POJU OUOJOTHU B CHCTEME HAYyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAay4YHOT'O MHUPOBO33PEHUs, O BKJIAJIE€ POCCUNUCKHUX U 3apYOCIKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Ounonoruu, PyHKIIMOHAIBHON TPaMOTHOCTH YeJIOBEKa /ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHUE pAaCKphIBaTh COJCpKAHWE OWUOJOTUYECKUX TEPMHUHOB U TIOHATUMA: BH]I,
NOMyNsiiusi,  TeHOMOHI,  SBONIONMS,  ABWKYyIIHE  cuibl  ((akTopbl)  IBOJIOLUH,
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB, BHUA000pa30BaHUE, IKOJOTHYECKHE (AKTOPBI, IKOCHCTEMA,
MNPOAYLIEHThl, KOHCYMEHTBI, pEAYLEHThl, UENU MHUTAHMUS, DJKOJOTMYecKas MHpaMHJa,
O6uoreoreHo3, bnocdepa;

yMEHHME Wu3jaraTh Ouojorudeckue Teopuu (dBomronmoHHas Teopus Y. [lapBuHa,
CHHTETHUYECKAsi TEOPHS SBOJIOINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposimeBoro cxoacTea K. M.
bopa, uepenoBanus riaBHBIX HampaBieHud u myted sBomounu A. H. CeBeproBa, yueHus o
ouocdepe B. . Bepranckoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHE BIIAJeTh METOJaMH HAy4YHOTO MO3HAHHS B OMOJOTHH: HAOMIOIEHHE U OMUCAHHE
KUBBIX CHCTEM, TIPOLIECCOB W SIBJICHUH, OpraHu3aius W TMPOBEJACHUE OUOIOTHYECKOTO
HKCIIEPUMEHTA, BBIJIBHDKEHHE THUIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIY HCCIEIYEMbIMU
BETMYMHAMU, OOBSCHEHHE TMOTYYEHHBIX PE3YJIhTAaTOB, HCIIOJIH30BAHHBIX HAYYHBIX TOHSATHH,
TEOPHil ¥ 3aKOHOB, YMEHHE JIeJIaTh BHIBOJIbI HA OCHOBAaHUU MOJIYUEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIICTATh CYIIECTBEHHBIC NPHU3HAKH CTPOCHHS OHOJIOTMYECKUX OOBEKTOB:
BUJIOB, TOMYIALUNA, MPOIYIIEHTOB, KOHCYMEHTOB, PEAYIICHTOB, OMOTEOIIEHO30B M IKOCHUCTEM,
OCOOCHHOCTH  NPOIECCOB:  HACJEACTBEHHONM  M3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,



BU000pa30BaHus, MPUCIIOCOOICHHOCTH OPTaHU3MOB, JEHCTBHS SKOJIOTMYECKUX (PAaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEILECTB U MTOTOKA SHEPIMH B IKOCUCTEMAX, aHTPOIIOT€HHBIX U3MEHEHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB W OMOTCOXMMHYECKHX ILIHMKIOB B
ouocdepe;

YMEHHUE MPUMEHSATH MOJyYCHHbIC 3HAaHUS JUI O0OBSICHEHUS! OMOJIOTMYECKUX MPOLIECCOB U
SBJICHUH, JIS1 IPUHATHS IPAKTUYECKUX PEIICHUI B IOBCETHEBHOM KU3HHU C LIE€JIbI0 00ecreueHus
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0POBBSl OKPYXKAIOIIUX JIIOJEH, COONMIOACHUS HOPM
IPaMOTHOTO IOBEJEHHUsI B OKpYXawolleil NpUpOIHON cpele, MOHMMaHUE HEOOXOIUMOCTH
UCTIOJIb30BaHUS JOCTHIKEHHIH COBPEMEHHOM ouonoruu Uit panroHaIBLHOTO
HIPUPOONOIb30BAHNUS;

YMEHHUE pelIaTh JJIeMEHTapHble OMOJIOTHYECKHE 3a/1aud, COCTABIATh CXEMbI IepeHoca
BEIIIECTB M SHEPIUU B SKOCUCTEMaX (LleMH MUTAHUA);

YMEHHUE BBIMOIHATH Ja0OpaTOpHbIE M MPAKTUYECKHE paboTHl, COONI0IATh MpaBUiIa MPU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

yYMEHUE KPUTHUYECKH OIICHWBATh W HMHTEPIPETUPOBATH MH(POPMALUIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOLIYIO0 IICEBIAOHAYYHbIE 3HAHMS W3 Pa3IMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOi WH(pOpPMAIKHK, HAYYHO-TIOMYJSIPHBIE MaTepuallbl), pPacCMaTpPUBATh TJI0OAIBLHBIC
9KOJIOTHYECKHE MTPOOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
TIO3HIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ INHMCBbMEHHBIE M YCTHBIE COOOILEHUs, 0000Imas
Ouonornyeckyro WHQPOPMAIMI0O W3 HECKOJIBKMX HCTOYHHMKOB, TPAaMOTHO HCIOJB30BATh
MOHSTUMHBINA arnmapar OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE BUOJIOI'USA

10 KUIACC
Paspennl, TeMbl KoimuecTBo DJIeKTpOHHbIe (LM (ppoBbIE)
aKajgeMHYecKuX o0pa3oBaTejbHbIe pecypchl
4acoB
HaumenoBanue pa3zena — KOJIUYECTBO 4aCOB
HanmeHoBaHMe TeMbl KoumnuectBo
4acoB
buonorus xak Hayka 2 bubmorexa LIOK
https://m.edso0.ru/7f41c292
’KuBbie cucTEMEBI U HX 1 bu6nuoreka [IOK
OpraHu3anus https://m.edso0.ru/7f41c292
XUMHYECKUH COCTaB i CTPOCHUE 8 bubmuorexa [HOK
KJIETKH https://m.edsoo.ru/7f41c292
KuznenesaTenbHOCTh KISTKU 6 bubmorexa LIOK
https://m.edso0o.ru/7f41c292
Pa3zMuoxeHue 1 HHAMBUAYATHLHOE 5 bubnmnoreka HOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
HacnencrBeHHOCTh M 8 bubmuorexa [JOK
HW3MEHYUBOCTH OPTaHU3MOB https://m.edsoo.ru/7f41c292
Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnoreka HOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢c292
PesepBHOE Bpems 1 bubmnorexa LIOK
https://m.edso00.ru/7f41c292
OBIIEE KOJINYECTBO 34
YACOB 10 ITPOI'PAMME

TEMATHUYECKOE INTAHUPOBAHHUE BUOJIOI'UA

11 KIIACC
Pa3pnennl, TeMbl KosmuectBo DJIeKTpOHHbIe (LM (pPpOBHIE)
aKaJeMHUYeCKUX o0pa3oBaTe/ibHbIE PeCypChl
4acoB
HaumenoBanme pasjena — KOJIMYECTBO YacOB
HaumeHoBaHue TeMbI KoaunuecTBO
4acoB
DBOIIOIMOHHAST OMOJIOTHUS 9 brbanorexa LIOK
https://m.edsoo.ru/7f41cc74
Bo3HuKHOBEHME U pa3BUTHE 9 bu6muoreka [JOK
JKW3HU Ha 3emMJie https://m.edsoo.ru/7f41cc74
Opranu3Mbl 1 OKpYKaroIas cpeia 5 bubmaorexa LIOK
https://m.edsoo.ru/7f41cc74
Coo0recTBa B 9KOJIOTHYSCKHE 9 bubmmorexa [JOK
CHCTEMBI https://m.edsoo.ru/7f41cc74
PeszepBHoe Bpemst 2 bubmorexa LJOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO 34
YACOB 11O ITPOTPAMME
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