AJIMUHUCTPALIAS TOPOJIA UPKYTCKA

KOMUTET 10 COITUAJILHOM ITIOJINTUKE U KYJIETYPE
JEITAPTAMEHT OBPA3OBAHIA

MVYHULIUITAJIBHOE BIO/DKETHOE OBIIIEOBPA3OBATEJIBHOE
YYPEXJEHUE ropona UPKYTCKA
CPEJHAA OBIIEOBPA3OBATEJIBHA S HHIKOJIA Ne 67

664013, . UpkyTck, yn. Akanemuka O6pasnosa, 23, ten/hakc 478019

PACCMOTPEHO Ha COIJTACOBAHO YTBEPX/IEHO
3acenanud MO [Ipotokon  3aMecTHUTENb JUPEKTOpa Hupextop MBOY r.
Ne 1 o1 02.09.2024 Pyk. o YBP Npxyrcka COL Ne 67
MO  Illecrax JLA. - _ A.B.Txauepa
ITpuxa3 Ne226 ot
02.09.2024r
r ™

AJOKYMEHT NOANMMCAH
3JIEKTPOHHOW NOAMUCHIO

Ceprudwvkar: 008C2622B9CS569rBSDIC77CD0260CAC2B1
Bnageney: MYHALMNANBHOE BICOXXETHCE OBLUEOBPAZOBATESIBHOE
YYPZKOEHME FOPOAA MPKYTCKA CPEAHAA OBLUEOBFAZOBATEIbHARA
LUKONA Ne 67

[feircteureren: ¢ 26.12.2023 po 20.03.2025

- J

PABOYAS ITPOTPAMMA
yueOHOoro npeamera «buosiorus 1is

obyuatrommmxcs 10-11 kmaccon

Wpxytck 2024 ¢



nicol


MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTpEJEICHUs] TMOAXO0J0B K (OPMHUPOBAHUIO COJAEPNKAHUSA YyueOHOTo Mpeamera
«buonorusi»  coctaBmwiM: KoHuentyaiapHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€, ColIepKaHus, pe3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIMX LIEAX U
NPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMblI CPEIHETO
oOmrero oopazoBanus B Poccuiickoit denepaiinu, a Takke MOJ0KEHUS 0 cieludpuke
Ouonoruu, €€ 3HAYEHWU B T[IO3HAHMHM JKUBOM MPUPOABI U OOECIEUYECHHH
CYILIIECTBOBAHMS Ue€JIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSIM,
OTpe/IeIeHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMma o 61os0TrUM 1AaET NPEACTABIECHUE O LENIX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U PAa3BUTHUS 00YUAIOLIUXCS CPEACTBAMHU YUEOHOT O MpeaMeTa
«buonorus», onpenenser o043aTENbHOE NPEAMETHOE COAEPKAHUE, ETO CTPYKTYDPY,
pacnpenesieHue 1Mo paszjiesiaM U TeMaM, PEKOMEHIYEMYIO MOCIeA0BaTeIbHOCTh
U3y4€HHUs Y4eOHOTrO MaTepuala ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM OOpa30BaTEIbHOrO MpOILECCa, BO3PACTHBIX OCOOEHHOCTEH
oOyyJarommxcs.

B nporpamMme no OMOI0THY TaK)Ke YUUTHIBAIOTCA TPEOOBAHUS K IIJIAHUPYEMBIM
JUYHOCTHBIM, METANpEeIMETHbIM M TMPEIMETHBIM pe3ysibTaraM OOy4YeHHUs B
(dbopMupoBaHUU OCHOBHBIX BHJIOB y4eOHO-1103HaBaTEIbHON
NeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYalOIIMXCS 10 OCBOCHHMIO COJCpIKAHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no Ouonoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3y4YE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTALUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, MPEACTABICHUN O 3J0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY Kalolled NpUpPOJHON cpeje.
[ToaTomMy Hapsily ¢ U3yd4eHHEM OOIEOMOJOTHYECKMX TEOPUid, a TaKKe 3HAHUH O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTMH YAEIEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcie: NPOoPUIAKTHUKU HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNlOoBEKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIBTUPOBAHUS, 000CHOBAHUS SKOJIOTMUYECKHU 11eJIeCO00pa3HOro
MOBEACHUS B OKPYXAIOUIEH NPUPOJHON Cpelle, aHAIM3a BIMSHUS XO3SIMCTBEHHOU
JeATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHHUMaHHMS K MPUKIAIHON HAMpaBICHHOCTH YYEOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTBIO O0ECTICUEeHHUs YCIOBUM JIJIsl peILICHUS



OJTHOM M3 aKTyaJIbHBIX 33Ja4 HIKOJIBHOTO OMOJIOTUYECKOTO 00pa30BaHusl, KOTOPas
npeanonaraet (GOpMUPOBAHHE y OOYYAIOMIMXCS CIHOCOOHOCTH aJanTHPOBATHCS K
VU3MEHEHHSIM JUHAMWYHO PA3BUBAOLIETOCS COBPEMEHHOIO MHUDA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYyHarOIIMXCS IPEICTaBICHUN O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, e
OTJINYMTENIbHBIX IMPHU3HAKAX — YPOBHEBOW OpPraHMU3alMM W 3BOJIOLHH, CO3MAET
yCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  NpuUpOAbl, (OPMUPOBAHHUSA
(YyHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0Oe30macHoOro oobpasa
YKU3HM, DKOJIOTMYECKOTO MBILUICHHS, IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
Y YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTHS UMEET TAKKE JIJIsl PeLICHHs] BOCTIUTATENbHBIX U
pa3BUBAaIOIIMX  3a/7ad  CpelHero  obmero  o0pa3oBaHWsA,  COLUAIM3ALMU
oOyuatonuxcs. M3yuenue 61oiaoruu o0ecreurnBaeT yciuoBus sl (GOpMUPOBAHUS
WUHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W  HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIBTYypbl, CIOCOOCTBYET HHTErpaluu OHOJOTMYECKUX 3HAHUU C
MPEACTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeJHA3HAYCHUM Y4eOHOro IpenMera
«buonorus» cocraBUIM OCHOBY Ul OINpEAENIEHUs MOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAHHUIO €T0 COJEPKAHUsA, MNPEACTABIEHHOIO B IPOTpaMMme IO
OHOJIOTUH.

OTt6op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOPa3HOTO MOAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHWUA M YMEHMs, 3HAYUMbIE IS
dbopmupoBaHusi 00IIEH KYyJIbTYphl, ONpPEACISIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKpY’Karolleld MPUPOJHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTHUeCKOoM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUMN
3aHHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIIyXaT OCHOBOM 111 (pOpMUPOBAHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3aluU
OMOJOTNYECKOr0 00pa30BaHUS.

CTpyKTypupoBaHHE cOAEpX aHUs Y4YEeOHOro Marepuajga B MPOrpaMMe IO
OMOJIOTMH OCYIIECTBICHO C YYETOM MPUOPUTETHOrO 3HAYEHHUS 3HAHUH 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHU3aluu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICTICHBI CIIEAYIOLINE COAEp KATEINbHbIE JIMHUK: «brosorus kak Hayka. MeTozsl
Hay4yHOro mno3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHu3m Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHu4ecKOro MHUpay,
«OBOJIIOLMS KUBOU MIPUPOJIBD»,  IKOCUCTEMBI U MPUCYILINE UM 3aKOHOMEPHOCTH.



Llenp m3ydenusi ydyeOHoro mpeamera «buosorus» Ha 06a30BOM YpPOBHE —
OBIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYypHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
WCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JIEUCTBUI B OTHOILIEHWU OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3TUYHBIX )KHU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YPOBHE 00E€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331a4:

OCBOCHHME OO0YYaIOIIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIyKaIlUX OCHOBOU
JUIst (pOPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAy4YHOTO TMO3HAHMS, CTPOSHUH, MHOTO00pa3uu U 0COOCHHOCTSIX KUBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHHU3AIIMH, BBIIAOIIMXCA OTKPBITUSIX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOy4YalOMIMXCSA IMO3HABATEIIbHBIX, MHTEIUICKTYyaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OWOJIOTMY HAyYHBIX B3IIIIOB, WACH M TOIXOJ0B K W3YUYCHHUIO KUBBIX CHCTEM
Pa3HOT0 YpOBHS OpraHu3aluy;

CTaHOBJICHHE Yy oOydJaroumxcss oOmeil KyJabTypbl, (YHKIIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHSATH U OIEHUBATDH SBJICHUS OKPY’KAIOIIETO
MUpa KUBOW TIPUPOJIBI HA OCHOBAHWH 3HAHUH U OTIBITA, TOTYUYEHHBIX TIPH U3YUCHUU
Onooruu;

dbopmupoBaHre y OOy4YalOMIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JEATEIHHOCTU YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUI;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUSI YEJIOBEKOM YKHBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOMIOICHUS dTHYECKUX
HOPM TIPU TIPOBEJICHUN OMOJIOTUYECKUX UCCIIEOBAaHUM;

OCO3HAHHWE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIMIECHUS YPOBHS
IKOJIOTUYECKOH KYIBTYPHI, A1 (POPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH AESATENBHOCTH M0 OTHOLIEHHUIO K OKPY’KAIOIIeH cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHWE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», usydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00S3aTENbHBIM Y4EOHBIM IMPEAMETOM, BXOIAIIUM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAYUHBIE TIPEIMETHI.

Jlst u3ydenusi Ouoaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 gac B HezEMIO).



COJAEPKAHUE OBYUYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, ITUKON, SCTETUKON U MPaBOM.
Ponb Ononoruun B popMUpOBaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HaYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCIIEPUMEHT, ONTMCAHMUE,
U3MepeHue, KilacCupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konenos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/1bl MO3HAHUS )KHUBOU MPUPOJIBI».

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB MPH
M3YUYCHUHU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

Kusble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus: ouosoruu. Oianyaue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIi OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINM, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpPauu:

Tabmuibl 1 cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKHUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKpPO3JIEeMEHThL. Bosia 1 MUHEpaibHbIE BELIECTBA.

OyHKIMM BOABI U MHUHEPAIBHBIX BelieCTB B kieTke. llommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl OCIKOBOW MOJEeKynbl (NEepBUYHAS, BTOPWUYHAS, TpPETUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
byHKUHUU OENKOB.



depmeHTHI — OnoJoTHuYecKue Katam3aTopel. CTpoeHne PepMeHTa: aKTHBHBIH
1eHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtamunbl. OTimuuns
(GhepMEHTOB OT HEOPTaHUYECKHUX KaTaJIU3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TIII0K03a, pru003a U 1€30KCUpr003a), Tucaxapu bl
(caxaposza, JlakTo3a) W mHoJucaxapuibsl (Kpaxman, TJIMKOTEH, IeJTI003a).
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUIOB KaK HCTOYHUKOB YHEPTHUU.

HyknennoBesie kwucinotel: JHK wu PHK. Hykineornasl — MoOHOMEpHI
Hyki1enHoBbIX kucnoT. Ctpoenne u ¢pynkiuu JHK. Ctpoenne u ¢pynxmun PHK.
Bunet PHK. AT®: ctpoenne u GpyHKIuH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOACHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUM. MeTObl N3YUYEHUS KIICTKH.

Kietka kak nenoctHas xuBas cucteMa. OO1Iye Npu3Haku KIETOK: 3aMKHYTast
HapykHas MmemOpana, Moiekynsl JIHK kak renernmdeckuil ammapar, cucrema
CUHTE3a OelnKa.

Tunel KJIETOK: DdyKapuoTUueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI TMPOKapHOTHYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIC OTJIMYMS PACTUTEIBHOM, >XKUBOTHOU H
rpUOHON KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYpPBI KIIETOK — KJIIETOYHAsl CTEHKA, IVIMKOKAJIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
nn30coMBbl.  [loyaBTOHOMHBIE OpPraHOWIbl KJIETKU: MUTOXOHIAPHUHU, TUIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJpUM u T1iactun. Bunel mactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QyHKIMHA OPraHOUI0B KJIETKU. BKirroueHus.

Anpo — perynaropHsiid HeHTp KieTku. CTpoeHue sanpa: siaepHas o0o0J0vKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KJIETKE.

JdeMoHCTpaUm:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIanu, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®pauknun, K. M. bap.

Jnarpammel: «PactipeiesieHne XuMUYECKUX DJIEMEHTOB B HEKUBOU IPUPOE,
«Pacmpenenenre XuMHUYECKHUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHre MOJIeKYJIbl BOJIbY, «brocuuTes 6enka», « CTpoeHue MOJIEKYJIbl OelKay,
«Ctpoenue ¢pepmenta», «Hykinennossie kuciotel. JIHK», «CTtpoeHue mMosekyJibl



AT®», «CtpoeHue 3yKapuOTHYECKOM KIETKW», «CTpOEHHE JKUBOTHOM KIIETKW,
«CTpoeHre pacTUTENbHON KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlabopaTtopHble U NpaKkTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqmuTUYECKONM AaKTUBHOCTU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopatopHass pabota No 2. «lM3ydyeHue CTpoeHHsS KIETOK pacTEHUMH,
KUBOTHBIX W OaKTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpernapaTax U HX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa0oJIu3M. AcCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB W HHEPruM B NOHUMAHUU
MeTabom3ma.

Tunsl oOMeHa BeliecTB: aBTOTPOGHBIN U reTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHe BEIIECTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®dortocunTe3. CBeroBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHMHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycioBuid cpeibl Ha (OTOCHMHTE3 U CHOCOOBI MOBBILIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMOCHHTE3. XEeMOCHUHTE3UPYIoIue OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE SHEPTUU B KJIETKE. DTalbl dHepreTuueckoro ooMeHa. ['nukomnus.
bpoxxenne u ero Buabl. KucCIOpOIHOE OKHUCIEHHME, WM KJIETOYHOE [bIXaHHUE.
OxucnurensHoe GocopunpoBanne. IPHEKTUBHOCTh FIHEPIETUIECKOTO OOMEHA.

Peakiun wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Mmatpuubli cuHTe3 PHK. Tpancnsuus — Guocuntes
Oenka. Otanbl TpaHciasauuu. KomupoBanue amuuokucnor. Pomnbs pubGocom B
OonocuHTe3e Oenka.

Hexkunerounsle ¢popMbl xu3HU — BUpYChl. Uctopust oTkpsiTus Bupycos (. W.
WBanoBckuit). OCOOGHHOCTH CTPOCHHUS ¥ SKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUY) — BozOymautens CIT/]a.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunakruka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaLuM:

[Toptpetsl: H. K. Konbios, [. U. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanus», «Metabomuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JHK»,
«Ctpoenure u (PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIeCKui Koy,
«Bupyco», «bakrepuodarn», «Ctpoenue u xku3HeHHbIM nuki Bupyca CIIN/a,
oaktepuodaray», «Permmukarus [JJHK».

Oo6opynoBanue: monaenu-anuinkanuu «Yasoenue IHK u Tpanckpunuusy,
«buocunTes 6enka», «CTpoeHue KIeTKu», Mmojeib cTpykTrypsl JJTHK.

Tema 5. PazmHOXkeHUe M HHAUBUAYATIbHOE PA3BUTHE OPraHU3MOB.

KieTouHbli UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u MuTos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIM ~ XPOMOCOMHBIE  HAOOpBL.  XPOMAaTHUJIBI.
[{utonoruueckue OCHOBBI PA3MHOXKEHHSI U  HWHIUBUAYAJIBHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craaum murtosza. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemasi TuOEIb KJIETKH — arlonTo3.

@dopMbI pa3MHOKEHHsI OPTraHU3MOB: Oecroyioe U mosioBoe. Bubl Oecrnonoro
Pa3MHOXKEHUS: JEJI€HUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. Ilpoueccsl, MpOUCXOAIIME HA CTagusAX Meio3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIIOrMYECKUN CMBICT H
3Ha4YEHUE Meno3a.

["'ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbIie xeje3bl: CEMEHHUKU U SUYHUKA. OOpa3oBaHHE W Pa3BUTHE MOJOBBIX
KJIETOK — TaMmeT (CIepMaTo30u, SIMIEKIETKa) — CHepMaTOoreHe3 M OBOTCHES.
Oco0OeHHOCTH CTpOeHUs SULEKIETOK M crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpHUOHAIBHOE  pPa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisius, opraHorene3. IloctomOpuoHanbHOE pasBuTHE. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TMPAMOE, HempsMoe (IMUYMHOYHOE). BrnusHue



Cpelbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE
YpPOACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE y ULBETKOBBIX pACTEHUI», «BeretaruBHOEC pa3MHOKECHUE
pacteHuit», «Jlenenne xknetku Oaktepuit», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nukin, «Pemnukanus JHK», «Mwutosy,
«Meio3y, «IIpsmoe u HenpsiMOe pa3BUTHE», «['aMeTOreHe3 y MIEKOIUTAIIUX U
yeaoBeKkay, « OCHOBHBIEC CTaIMM OHTOT'EHE3a.

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepmaTo30u bl
MJIEKOIIUTAIOLIETO», «SIHIeKIeTKa MIeKonuTaromero», «Kapuoknnes B KIETKax
KOpElIKa JIyKa», MarHuTHAas MOJIeNb-alIUInKauus «/lejeHue KIeTKu», MOJEIb
JIHK, Mmonenb MmetadazHoi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHEe PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHume muTO3a B KJIETKAaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopaTopHas pabora Ne 4. «M3ydeHuwe CTpOEHHS TMOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy».

Tema 6. HaciieAcTBeHHOCTh 1 U3MEHYHUBOCTH OPTaHU3MOB.

[Ipenmer u 3aaun reHeTuku. Vlctopus pa3BuTHs reHeTUKU. Poib nuroiaoruu
U OMOpPUOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKIam poCCHMCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
LIUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHEeTUUeCKuii). (OCHOBHBIE TI'€HETUYECKUE
noHsATUsA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTIONb3yEMasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTHU HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE . MeHaenem.
MonorubpuHoe CKpelMBaHHEe. 3aKOH €IMHO-00pa3us THOPHIOB IEPBOTO
nokoJieHus. [IpaBuiio JOMUHUPOBAHUS. 3aKOH PACIIECIIJICHNUS TPU3HAKOB. | nnmoresa
YUCTOTHI raMeT. [1oIHOEe M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHME. 3aKOH  HE3aBUCHUMOTO  HaCJEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupytolee ckpenmpanue. Vcrnoap30BaHne aHATM3UPYIOLIET0 CKPEIMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CuernyieHHOe HacneAoBaHue rnpu3HakoB. Padota T. Moprana no cuenjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapylieHne ClerieHns TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCcKue KapThl.



['enetuka mosia. XpoMOCOMHOE OmNpejesieHue mnoia. AyTOCOMBI U TMOJOBBIE
XpoMocoMbl. ['OoMoraMeTHole W TeTeporaMmeTHble opraHu3Mmbl. HacnegoBanue
MPU3HAKOB, CLIETUICHHBIX C MTOJIOM.

N3MeHYnBOCTh. BHIbl ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuun npusHaka. KojmuecTBEHHbIE M KAYECTBEHHBIC MPU3HAKU U UX
HOpMa peakiuu. CBOMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnenctBenHasi, wiM TeHOTHIMYECKas, W3MEHUYMBOCTh. KomOWHaTHBHAas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpollecC — OCHOBa KOMOMHATHUBHOMU
M3MEHYMBOCTUA. MyTarimoHHasi N3MEHUMBOCTh. Kitaccudukanus MyTanmii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpuYuHbI MyTanuil. MyTtareHuble (pakTopsl.
3aKOH rOMOJIOTHYECKUX PSAJOB B HacliencTBeHHOM n3meHunBoctd H. M. BaBuiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemeHHOE ONIPENICIICHHE Tr€HOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOUIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKAa: TeHHBIE OO0JE3HHU,
00JIe3HU C HACJIEJACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnyeckue M TreHepaTuBHbIE MyTanuud. CTBOJOBBIE KJIETKHU. [IpuHIUTIBI
3I0POBOT0 00pa3a *KU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUCHUS TEHETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumnos.

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 IIUTOTCHETUYECKasT
OCHOBA», «3aKOH PACIICTIJIEHUS U €r0 IUTON€HETUYECKAsi OCHOBA», «3aKOH YUCTOTHI
rameTy, «lurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpeIIMBaHusD», «Menosy, «B3auMoaecTBre aiebHbIX TEHOBY, «l eHeTHnYecKne
KapThl pacTEHUH, )KUBOTHBIX M YeJIOBEKa», «I eHeThka moijia», «3aKOHOMEPHOCTHU
HAaCJIEIOBaHUsI, CLUEIUICHHOTO ¢ TmosiomM», «KapuoTumbl 4yenoBeka M >KHMBOTHBIXY,
«Bunpl usmenuuBoct», «MoaudukanmonHas U3MEHUUBOCTHY, «HacnemoBanue
pesyc-daktopay, «I'eHeTuka rpyIn KpoBu», « MyTalluOHHAsI ”3BMEHYUBOCTHY.

O6opynoBanue: Mojaenu-amInKanun «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonmunoe momuHupoBanue», «Jurubpumnoe ckpemmBanuey, «llepexpéct
XPOMOCOM», MEKPOCKOII 1 MUKpoTipenapaTt «Jlpo3odunay (Hopma, MyTanuu GopmsI
KpBUIbEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».



JlabopaTtopHble U NpaKkTHYecKHe padoThI:

JlabopatopHas pabota Ne 5. «V3ydeHwe pe3ynbTaTOB MOHOTHOPHIHOTO U
JTUTUOPUTHOTO CKPEUIUBAHUS Y APO30(HIbI HA TOTOBBIX MUKPOIIpenapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3ydyenune MoanpUKaIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOID.

JlaGopaTtopHas pabora Ne 7. « AHamM3 MyTaluid y JIpo30(uiIbl Ha TOTOBBIX
MUKpOIpenapaTax».

[Ipaktuueckass pabora No 2. «CocTaBieHME U aHAIW3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HaykKa M Ipolecc. 3apOKICHUE CEIEKUUU U JTOMECTUKAIMS.
Yuenue H. U. BaBusoBa o ieHTpax MpoOUCXOKICHUS U MHOTOOOPa3us KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX 0K IEHNS] JOMAIIHUX )KUBOTHBIX. COpT, MOpOJa, IITaAMM.

CoBpeMeHHbIE METO/IbI celeKIuU. MaccoBblil U MHAUBUAYAIbHBIN OTOODHI B
CENEKIIMU pPACTEHUNM M KUBOTHBIX. OLIEHKa JKCTephepa. bIm3KopoacTBEHHOE
cKpeluBaHue — uWHOpuAMHT. Yucras nuHus. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnast rudbpuansanus u e€ ycnexu. MIckyccTBeHHbII MyTareHes u nojyyeHue
NOJIATIONIOB. JIOCTHKEHNS CENEKIIMA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak oOTpacib MPOU3BOACTBA. |'€HHAs HMHKXEHEpHUs. ITaIbl
co3ganusi pexomOuHantHoM JIHK wu Tpancrennsix opranusmoB. Kierounas
uHxeHepus. Kierounsle KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUN.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okoyoruueckne W dTtudeckue  mpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabnupl U cxeMbl: Kapta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «I[lopoasl ToMalHuX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pactenuity, «Otnanéunas ruopuanzanusy, «Padotsl akanemuka M. @. liBanoBay,
«Ilomumnongus», «OO0bekThl OWOTEexXHOMOTHMY, «KileTouHble KYyIbTYpHl H
KJIOHUpOBaHHeE», « KOHCTpyHnpoBaHUE U EPEHOC T€HOB, XPOMOCOM).

O06opynoBaHue: MYJISKH TUIOJ0B U KOPHEIIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTEHUS.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

Okckypeust «OCHOBHBIE METOABI M JOCTHXKEHUSI CENEKIUU PACTEHUUA U
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIINIO, IJIEMEHHYIO bepmy,



COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AWUCTBO, JabOpaTOpHIO
arpOyYHHMBEPCUTETA WM HAYYHOT'O LIEHTPA)».

JIMYHOCTHBIE PE3YJbTATDBI

B cTpyKType JIMYHOCTHBIX PE3yJbTATOB OCBOCHUA IpeaMera «buonorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE O0YYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpEACIICHUIO, HaJlWU4yWe MOTHBAllMM K OOy4YeHHIO  OHOJIOTHH,
I[eJICHANPAaBJIICHHOE pPa3BUTHE BHYTPEHHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAAMIUN pPa3BUTUS OUOJOTHUYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYLIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHWs, HAIUYUE HSKOJOTUYECKOTO TMPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh 1I€JIA U CTPOUTD KUZHEHHBIC TUTAHBI.

JIM4HOCTHBIE pEe3yNbTaThl OCBOEHUS mpeamMeTra «buonorus» AOCTUTraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JIESITEIBHOCTH B COOTBETCTBUU C
TPAAUIMOHHBIMU POCCUMCKUMH COLMOKYJIBTYPHBIMUA, UCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IICHHOCTSMHM, IMPUHSATHIMA B OOIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIUTAHUS U
CaMOpA3BUTHUA, PpA3BUTUS BHYTPEHHEHM TMO3WLHUU JIMYHOCTH, NATPUOTHU3MA,
YBAXEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApILIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOTO OTHOIIEHUS K KYyJIbTYpPHOMY HACISIUI0 U
TPAAULHUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Npupoae U
OKpYXaroUIen cpeie.

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIIMCH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMH, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKICHUH, COOTBETCTBYIOIIHUX
TPAIUIIUOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOU JICSATEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOTro BOCIIMTAHUS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKU 00YYaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX IIPaB U 00513aHHOCTEH, YBaOKEHHE 3aKOHA
Y MIPaBOMOPSIKA;



TOTOBHOCTBH K COBMECTHOU TBOPUYECKOU NEATEILHOCTH MPHU CO3TaHUH YISOHBIX
MPOEKTOB, PEHICHUM YYEeOHBIX M TMO3HABATENbHBIX 3a/lady, BBHIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMHA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOIIIEHUS K MHEHHUIO OIMOHEHTOB MPHU OOCYXJCHUU CIOPHBIX BOMPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBa)XEHHUS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH Iepen Poaunou, ropaoctu
3a CBOM KpaH, cBOIO PoauHy, CBOM SI3BIK M KYJIBTYPY, NMPOIUIOE M HACTOSLIEE
MHOT'OHALIMOHAJIBHOrO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MaMSATHUKAM IPUPOJIbI,
JTOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHUBATh BKJIAJT POCCUHUCKUX YUYEHBIX B CTAaHOBJICHUE W
pa3BuUTHE OWOJOTWMH, TOHUMAHUS 3HA4YEeHHUs] OHUOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTHY,;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIErO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENISAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHMMAaHHUE YMOLMOHAIIBHOTO BO3JICUCTBHS KUBOU IPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPDQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMAHUE U peanu3aliusi 310poBOro U 6€301macHoro oopasa xu3Hu (310poBoe
NUTaHuE, COOJIIOIEHNE TUTHEHUYECKHUX MPAaBUII K1 HOPM, cOaTaHCUPOBAHHBINA PEKUM
3aHATHM W OTHObIXa, peryjsipHas (u3uyeckas aKkTUBHOCTB), OEpEeKHOro,
OTBETCTBEHHOI'0 M KOMIIETEHTHOTO OTHOIIEHHS K COOCTBEHHOMY (hU3MUECKOMY U
IICUXUYECKOMY 3/10POBBIO;

IIOHUMAHUE LEHHOCTH MPaBWI HHIMBHIYAJIbHOTO M  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHUE LIEHHOCTH MacTEPCTBA, TPYA0IIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO IESITEIIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON JEesTENIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  Pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3OBaHHIO U C€aMOOOpa3OBaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKH 11eJIecO00pa3HOE OTHOIIEHHUE K MPUPOJE KaK UICTOUHHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHHE OmbITa
IUIAHUPOBAHMS TIOCTYIKOB M OLIEHKM MX BO3MOJXHBIX ITOCIEICTBHMA IS
OKPYXarOUIEN CPeIbl;

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKUX MpoOJeM M MyTed HuX
pEelIeHHUS;

CHOCOOHOCTH UCTIOIB30BATh IPHUOOPETAEMBbIE MPU U3YUEHUH OMOTIOTHH 3HAHUS
M YMEHHS TpU peHIeHHH MpoOsieM, CBSA3aHHBIX C  palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHIIOB,
AKOCHUCTEM, OHOCchephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAILINX BPE OKPYKAIOLIECH MPUPOJHOU
cpene, yMeHHe IMPOrHO3UPOBAaTh HEOJIArONPHUSITHBIE 3KOJOTHUYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, YIKOJIOTUUECKON KYIbTYpHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTH K YYaCTUIO B IPAKTUYECKOMN NIEATETbHOCTH SKOJIOTUYECKOMN
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHKUE SI3BIKOBOM M YHUTATEIBCKOM KYJIbTYpbl KaK CpeACTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMU U TIO3HAHUSI MUDA;

MOHUMAaHUE CHenupuKu OWOJOTUM KaK HAyKd, OCO3HaHWUA €€ POl B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOl1lecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MPoOIeM
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHON ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaThb PECypCHble  MPOOJIEMbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BBIXOJIa U3 TI00ATBHBIX AKOJOTHUECKUX MPOOIeM U
obecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHHH OWMOJOTHYECKUX 3HAHMM B MEIAX
MOBBIIIIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHOH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IPU U3y4YEeHUU OUOJIOTHH;

MOHMMAHUE CYUIHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HaHWS [JIs aHajdu3a |
OOBSICHEHUS SIBJICHUM OKPYXKAIOIIETO MUpPa U MPOUCXOJAIINX B HEM H3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIIOUEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW ESATEIbHOCTH, TOTOBHOCTb OCYIIECTBIISTH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO AEATEIbHOCTh NHIAUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh W  CHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJOTUU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpeIMEeTHbIE pe3yIbTaThl OCBOCHHS y4eOHOTO MpeameTa «bHuomorus
BKJIFOYAIOT: 3HAYMMbIC IS (OPMHPOBAHUS MHPOBO33PEHUS OOYyYarOIIMXCS
MEXIUCITUIUTMHAPHBIC (MEXKIIPEAMETHBIC) OOIICHAYYHBIC MOHATHUS, OTPaXKaroIue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPTHS, SBJICHHE, IIPOIIECC,
CHUCTEMa, Hay4YHBIH (haKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCIICIOBaHKE, HAOIIOICHNE, H3MEPCHHUE, IKCIIEPUMEHT M JIPYTHX ), YHUBEPCATbHBIC
y4eOHbIE JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, DPETYJSITUBHBIC),
obecrieunBaromme GopmMupoBaHue GyHKIIMOHATHLHOW IPAMOTHOCTH M COIMAILHOMN
KOMITETCHIIUM ~ OOYYaIOIIMXCSA, CIOCOOHOCTh OOYYarOMIMXCS  HMCIOJb30BaTh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECCKUE 3HAHKUSA U YHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEIFHON M COIIMAIBHOM MPAKTHKE.

MeTtamnpenMeTHbBIE PE3yJIbTaThl OCBOCHHS TMPOTPAMMBI CPEIHETO OOIIETOo
00pa30BaHus JOJKHBI OTPaXKAaTh:

OBaanenne YHHBeEpPCATbHbIMH Y4eOHbIMU NMo3HABaTEeJIbHBIMH
AEUCTBUSIMM

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaIM3UpOBaTh  MpobJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TPH OCBOCHHHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TIOHATHH (BBIICTATh UX XapaKTEpHbBIE MPU3HAKH, YCTAHABIIMBATH
CBSI3H C IPYTUMH TTOHSATHSIMH );

OTIpENeNATh TETU JeATCILHOCTH, 3a7aBas TapaMeTpbl W KPUTEPUH HUX
JIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMH IIEIISMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS SISl 0ObsICHEHUS (PAKTOB M SIBJICHUM
YKWBOW MPUPOJBI;

CTPOUTH JIOTHUECKHE pPaCCYKIeHUS (MHIyKTUBHBIC, IEAYKTUBHBIC, TIO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH U TPOTHBOPEYHUS B pPacCMaTPUBAEMBIX
SBJIICHUSAX, (DOPMYJIMPOBATH BBIBOABI U 3aKIIIOUCHUS;

MPUMEHSTH CXEMHO-MOJICIIBHBIE CPEACTBA ISl TPEACTABJICHHS CYIIIECTBEHHBIX
CBS3€Hi W OTHOIIEHWH B M3y4aeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKkKe
MPOTUBOPEYHMI PA3HOTO POJa, BBIABICHHBIX B Pa3IUYHBIX HHPOPMAIMOHHBIX
MCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHaIbHBIX ¥ HEMAaTePHUATbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHMBATh COOTBETCTBHE PE3YJILTATOB
IEJIM, OLICHUBATh PUCKH TIOCIICACTBUIN ACATEIHHOCTH,



KOOPAMHHUPOBATH U BHIMOJIHATH paOOTY B YCIOBUSIX PEAbHOTO, BUPTYaIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIAJI€Th HABBIKAMH Y4EOHO-UCCIE0BATEIbCKON U MTPOESKTHOM ESITEIbHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY ITOMCKY METOJI0B PEUICHUS] IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJ/IOB MTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIE BHUJBI JACSITEIBHOCTH IO TMOJYyYEHHUIO HOBOTO
3HAHMS, €r0 HHTEPIpeTalH, MNPeoOpa3oBaHUI0O M TNPUMEHEHUI0 B YUYEOHBIX
CUTYaIUsX, B TOM YHUCIIC IPU CO3JaHUH YI€OHBIX U COIIMAIbHBIX TPOEKTOB;

(dbopMUpOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTb M (HOPMyIHpOBaTh COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHOU
TESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTyYMEHTHI JJIs J0Ka3aTeIbCTBAa CBOUX
YTBEPKACHUM, 3a]JaBaTh MapaMeTpPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATH LEJICHAINPaBICHHbII TMOUCK MEepeHOca CPEJACTB U CIOCOOOB
JEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

yMETh MEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M NPAKTHYECKYHO O00JIACTH
KU3HEIEATEeIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00acTei;

BBIIBUTaTh HOBBIE HJIEW, MpeularaTh OPUTHHAIbHBIE MOJAXOAbl M PELIEHHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JAOIMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMALMK (TEKCTE YU4EOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsiX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax daHHBIX, B VIHTepHeTe), aHaIU3UpPOBATh
UHGOPMAITHIO PA3IMIHBIX BUIOB U (POPM TIPECTaBICHUS, KPUTUYECKH OIEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(bopMyIIMpOBaTh 3alpOChl U MPUMEHATh Pa3IMYHbIE METOMAbI MPU MOUCKE U
otOope Omosornueckol nHGOpPMAIU, HEOOXOAUMOM NIl BBIMOJHEHUST YUeOHBIX
3ajay;



npUOOpETaTh OIBIT KCHOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTU, COBEPIIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOIb30BaHUS PA3TUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ounosiornyeckor nHGopMauu (CxeMbl, rpadUKd, TUarpaMMbl, TAOJIHIIbI, PUCYHKU U
Apyroe);

WCIIOJB30BaTh HAYYHBIM SI3bIK B KAyecTBE CpEACTBa mpu padbore cC
Ovonornyeckod HHPOpMaLUEH: MTPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKh W CUMBOJIBI, (HOpPMYJibl, abOpeBHAaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarIsAHOCTH;

BIAJCTh  HAaBBIKAMH  pAacloO3HAaBaHWS W 3aUTHl  WH)OpMAaIuH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYILIECTBIISITh KOMMYHHUKAIIMHU BO BCEeX cpepax >KU3HU, AaKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIU JUCKYCCHUU IO CYIIECTBY OOCYXKIaeMoil Tembl (yMEHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIBHO BBIIOJIHEHUS MpeasiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOaJibHbIE CpPEACTBA OOIIEHHUS, MOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTIOHUMATh
HaMEpPEHUS IPYTUX JIIOACH, MPOSBISITh YBAXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHHUS,

pPa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCHOJIb30BAHHEM
SA3BIKOBBIX CPEJICTB.

2) coBMecCTHasl IesiTeJIbHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1auH;

BBIOMPATh TEMATHKy W METOJbl COBMECTHBIX NEUCTBHM C y4&€TOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO UjieHa KOJIJICKTUBRA;

NPUHUMATh  IIEJIM  COBMECTHOM  JEATENbHOCTH, OpPTraHU30BHIBATH WU
KOOPJMHHUPOBATH JICUCTBUSA II0 €€ JOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensiaTh poiau ¢ Y4€TOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboTHI;



OLIEHMBATh KaYECTBO CBOETO BKJIaJa U KaXJI0T0 YYaCTHUKA KOMaH/Ibl B OOIINIA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npejJiaraTb HOBBIE IIPOEKTHI, OLEHHBATh UJEU C TO3UIUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATErMYECKOE TIOBEACHHUE B PAa3JIUYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKEeHNE, OBITh MHUIINATHBHBIM.

OBJaieHne YHMBEPCATbHBIMH PEryJSITUBHBIMU AeHCTBUSIMM:

1) camoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHUWS JUIsl BBISIBICHUA NpoOJIeM U UX
pelIeHus B )KU3HEHHBIX U YUYCOHBIX CUTYaIUAX;

BBIOMpAaTh HAa OCHOBE OMOJIOTMUECKUX 3HAHUW LEJIEBBIE M CMBICIOBBIE
YCT@HOBKHM B CBOMX JCHCTBHSIX M MOCTYINKAaX MO OTHOUIEHUIO K KUBOUW MpPHUPOJE,
CBOEMY 370POBBIO U 3I0POBBI0 OKPYKAOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIIATH MMO3HABATEIbHYIO JI€SITEIbHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3a/laud B 00pa30oBaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOATENILHO COCTABJIATH IIJIAH PEMICHUS] TPOOIIEMBI C YUETOM UMEKOLTUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

pacuMpsATh paMK{ y4eOHOTO TIpeAMEeTa Ha OCHOBE JIUYHBIX MPEANOYTCHUM;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb 32
peuieHue;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW DSPYAHUINH B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalUsIM, BHOCHUTh KOPPEKTHBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peQueKCMH Kak  OCO3HAHMS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTEIBHBIX TMPOLIECCOB, HX pPE3yJbTaTOB U
OCHOBAHHM, MCIOJb30BaTh MPUEMBI PEQIICKCUU [JI OIEHKU CUTYalluH, BhIOOpa
BEPHOT'O PEILECHUS;

yMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 MX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYTMX NpPU aHalIu3e pe3yJbTaToB
JEATEIIbHOCTH;

3) npuHsATHE CeOsI M IPYIrUX:

MPUHUMATh Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTarhl OCBOeHHS mnporpammbel COO mo Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yaeOHoro npeamera «buomorus»
HAy4YHBIC 3HAHUA, YMEHHUS U CHOCOOBI IEHCTBUI MO OCBOEHHUIO, HHTEPIPETALUU H
npeoOpa30BaHUI0 3HAHUM, BUJBI JAESITEIBHOCTU IO MOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUN B Pa3jMYHBIX YUEOHBIX CHUTYallUsX, & TAKKE B PEaTbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbie
pe3ynbTaThl MPEACTABICHBI IO T0J1aM 00YUYEHUSI.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAKATh:

Cc(pOpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYUHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPa M HAYYHOI'O MHPOBO33PEHHS, O BKIJIAJI€ POCCUUCKHX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBATh COJEpKaHUE OUOJOIMYECKUX TEPMUHOB WU TOHSITHUM:
KU3Hb, KJIETKA, OPraHu3M, METa00I1M3M (0OMEH BEIIECTB U PEBPAILIEHUE YHEPTUN),
romMeocTtas (CamMoperyJisiius), YpOBHEBasi OpraHu3alusi JKUBBIX  CHUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIMS ), HACIECTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJIOTUYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas J0TMa MOJEKyJsapHOH Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 eHTpax MHOrooOpasus H
MPOUCXOKIEHHUS KyJIbTYpHbIX pacTeHuid H. 1. BaBuiosa), onpenensats rpaHUIbl UX
MPUMEHUMOCTH K KUBBIM CUCTEMaM,;

YMEHHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTMH: HAOMIOJAEHUE U
OMMCAHHUE MKUBBIX CHUCTEM, NPOLECCOB M SBJICHUI, OpraHu3alus U IMPOBEACHHE
OMOJIOTMUYECKOT0 SKCIIEPUMEHTA, BBIIBUYKEHUE TUIOTE3bI, BBISIBJICHHE 3aBUCUMOCTH
MEXIY HWCCIEAYEMbIMU BEIUYMHAMU, OOBSCHEHHWE TOJYYCHHBIX PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUN U 3aKOHOB, YMEHHE JI€NaTh BHIBOJIbI
HA OCHOBAHMH TMOJTYUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJENATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
HYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIECTB M NPEBpAIICHUs SHEPIUU B KIETKe, (DOTOCHMHTE3A,



IUTACTUYECKOTO M JHEPreTMYecKOro oOMEeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIbHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
MPOLIECCOB U SIBJICHUM, NIl TMPUHSITHUS MPAKTUYECKUX PEIICHUM B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbSA
OKPY>KaIOIIUX JIIO/IeH, COOIIOIEHUS] HOPM IPaMOTHOTO MOBEJACHHS B OKPY KaIOIIeH
OPUPOIAHON cpejie, MOHUMaHUE HEOOXOJIMMOCTH HCIOJIb30BAHUS JTOCTUKEHUN
COBPEMEHHOW  OWoOJOorMM U OMOTEXHOJOTMH i PalMOHAJIBLHOTO
PUPOOTIOIH30BAHNUS;

YMEHHE pelaTh »JJIEMEHTAapHble TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPUIHOE CKpEIMBAaHUE, CLEIJICHHOE HacJeI0BaHUE, COCTaBISATh CXEMBI
MOHOTHOPHU/IHOTO CKPEIIMBAHUS JJIsl MpPEICKa3aHMUsl HAcJEAOBaHUS NPU3HAKOB Y
OpPraHH3MOB;

YMEHHUE BBINOJIHATh JTA0OPAaTOPHBIE M IpPaKTUYECKHE padOThl, COOMIOAThH
npasuiia npu padboTe ¢ yueOHbIM U J1a00paTOpHBIM 000pPYAOBAHHUEM;

yMEHHE KPUTHUYECKH OIEHUBAaTh U HWHTEPIPETHPOBATH HHEGOPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAHUSA, BKIIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MaccoBOW MH(pOpMaLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCICNIOBAaHUII B OHOJIOTHH,
MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMS,
00001ass 6noornuecKyr0 HHGOPMAIMIO U3 HECKOJIbKUX HMCTOYHUKOB, TPAMOTHO
MCITIOJIb30BATh MOHATUIHBIN armapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM ungppoBbIe
Ne n/m P Konrpoabnbsie IIpakTHyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 b 2 .
HONOTHA Kak fiayka 05 https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
2 XK 1
HBBIC CHCTEMBL H X Oprafiisatii https://m.edsoo.ru/7f41c292
. bubnuorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 httos://m.edsoo.ru/7fA1c292
bu6mmoreka [IOK
4 XK 6
VSHEACHTEIRHOCTD [UICTRI https://m.edsoo.ru/7f41c292
5 PasMHOXEHUE U MTHAMBUAYAIBHOE Pa3BUTHE 5 1 bubnnoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
6 HacnenctBeHHOCTh M1 N3BMEHYNMBOCTD 8 15 bubmuoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmoreka [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢c292
bu6mmorekxa [IOK
8 P 1
CIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
ara un¢poBbIe
Ne n/m Tema ypoka Kontposbubie IIpakTnueckue A p
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bubnuoreka [{OK
1 buonorus B cucreme Hayk 1 4.09 https://m.eds00.ru/863e612:
https://m.eds00.ru/863e632;
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
5 [TpakTuueckast padorta Ne 1 1 05 11.09 bubnnorexa [JOK
«Mcnonp30BaHKe pa3IMYHBIX METOJIOB MPU ' https://m.eds00.ru/863e612.
W3YYEHUN OMOJIOTUUECKUX 0OBEKTOBY
3 buonornyeckue cuctemsl, MpOLECCH U UX 1 18.09 bubmuoreka [IOK
U3y4yeHue https://m.eds00.ru/863e656:
4 XuMHu4eckui coctaB kieTku. Bomga u 1 26.09 bubnnorexa [JOK
MHHEPAIBHBIE COJIA https://m.eds00.ru/863e674
2.10 bubnuoreka [{OK
b . 1
> eaicH. COCTAB i CTPOCHHE Geilko https://m.eds00.ru/863e6b7.
®epMeHThl — OMOJIOTHYECKHE
karanuzaTtopsl. JlabopaTopHas padota Ne 1
6 «3yyeHune KaTaauTHIeCKON aKTUBHOCTH 1 0.5 9.10 bubmmorexa [JOK
M ' https://m.eds00.ru/863e6b7:
dbepMeHTOB (Ha MpUMepe aMUIIa3bl UITH
KaTasasbl)»
16.10 but6mmorexa [IOK
7 v I 1
HICBOBL SHITHARL https://m.eds00.ru/863e687!
8 Hyxnennossle kucnotel. ATO 1 23.10 Bubmmorexa [IOK

https://m.edso0.ru/863e6d5¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

I/ICTOpI/ISI U MCTOAbI U3YUYCHHA KIICTKU.

13.10

bubnunorexa LIOK

9
Knerounas teopus https://m.edsoo.ru/863e6e8:
10 KiteTka xak megocTHas )XuBas CUCTeEMa 20.10
CrpoeHue 3yKapuoTUYECKON KIIETKH.
JlaboparopHuas pabota Ne 2 «M3yueHue
CTPOCHUS KJICTOK PACTCHHH, J)KUBOTHBIX bubnmorexa LHOK
11 P 5 5 Ii ’ ’ 0.5 21.10 https://m.eds00.ru/863e6ff0
TPHDOB 1 DAKTCPHI HOA MUKPOCKOTIOM Ha https://m.eds00.ru/863e716
TOTOBBIX MUKpOTIpErapaTax U ux
OIIMCAaHHUE»
4.12 bubnunoreka LIOK
12 o 0
(JOMEH BEILIECTS HIIH META00HIM https://m.eds00.ru/863e766
11.12 bubnuoreka [{OK
13 o . X
OTOCHHTES. ACMOCHITTES https://m.eds00.ru/863e7c9
. 18.12 bu6nmorexa LIOK
14
DHepretieckiii oOmeH https://m.edso00.ru/863e7aat
JKu3HeHHBIN MK KISTKU. [{eneHue
kieTku. Muros. JlabopatopHas pabora Ne 3
15 «HaOmronenre MUTO3a B KJIETKaX KOHUYUKA 0.5 25.12 bubnuorexa [TOK
' https://m.edso00.ru/863e7dc:
KOpEIITKa JTyKa Ha TOTOBBIX
MUKpOIIpEnapaTax»
16 buocunTes 6enka. Peakuus MaTpuaHOTO 15.01 bubmuorexa [{OK
CHUHTE3a https://m.eds00.ru/863e796
22.01 bubmuoreka [{OK
17 T —
panciL — bHocunTes benka https://m.eds00.ru/863e796
18 Hexknerounslie ¢hopMbl )KU3HU — BUPYChI 29.01 bubmmorexa [JOK

https://m.edso00.ru/863e754



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

bubnunoreka LIOK

19 DopMBI PA3MHOKEHUS OPraHU3MOB 5.02 https://m.edsoo.ru/863e81b
https://m.edsoo.ru/863e831
. 12.02 bubnnorexa [{OK

20 Meiios https://m.edsoo.ru/863e7f4e
OO6pa3oBaHue 1 pa3BUTHE MOJOBBIX KIETOK.

21 OmnonorBopenue. JlabopaTopHast pabora Ne 05 19.02 bubmmoreka [JOK
4 «M3ydeHne cTpoeHus MOJIOBBIX KJIETOK Ha https://m.edsoo.ru/863e81b
TOTOBBIX MUKpOIIpEnapaTax»

26.02 bubnuorexa [{OK

22 WuauBuayanbHOE pa3BUTHE OPraHU3MOB https://m.edsoo.ru/863¢843

23 'eneTnka — Hayka 0 HaCJIEICTBEHHOCTH U 4.03 bubmmoreka [JOK
U3MEHYUBOCTH https://m.edsoo.ru/863e86f:

24 3aKOHOMEPHOCTH HACJIEAOBAHUS 11.03 bubnnorexa [JOK
MPU3HAKOB. MOHOTHOPHUIHOE CKPEIIUBaHUE https://m.eds00.ru/863e887:

25 JurubpunHoe ckpeniuBaHue. 3aKoH 18.03 bubmuoreka [IOK
HE3aBHCUMOI'0 HAaCJIeI0BaHUs IPU3HAKOB https://m.eds00.ru/863e89a:
CuenneHHoe HaclieJOBaHUE TPU3HAKOB.

JlabopaTtopHas padota Ne 5 «M3yuenue
26 pe3yJIbTaTOB MOHOTHMOPUIHOTO U 0.5 1.04 bubmorera LOK
https://m.eds00.ru/863e8c6!
JTUTHOPHUIHOTO CKPEIUBAHUS Y JPO30(DUITBI
Ha TOTOBBIX MUKPOTpEnapaTax»

97 I'enernka mona. HacnegoBanue npu3HaKoB, 8.04 bubnuotexa [JOK
CIICTVICHHBIX C IOJIOM https://m.edso0.ru/863e8c6l
HN3menuuBocth. HenacnencrseHnas

28 W3MEHYHBOCTH. JIJabopaTopHast pabota Ne 6. 05 15.04 bubmmnorexa [JOK

N3yuenne moauuKamoOHHON
W3MEHYHBOCTH, IIOCTPOCHHE

https://m.edso0.ru/863e8efe



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

BapHUAILMOHHOTO Psijia U BapUALIUOHHOMN
KpUBON»

HacnencrsenHas N3MEHUYHUBOCTD.

29 JlaboparopHuas pabota Ne 7. « AHanu3 1 05 22.04 bubnmnoreka HOK
MYTaIi y Tpo30QHIbI Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MUKpOTIpEnapaTax»

30 I'eneTnka yenoBeka 1 29.04 bubmorexa [JOK

https://m.edsoo.ru/863e8d7:
PesepBHeIil ypok. O600IICHHE TTO TeMe
31 «HacnencTBeHHOCTh 1 HK3MEHUYUBOCTH 1 6.05
OpPTaHU3MOBY
13.05 bubnnorexa [JOK
32 C 1
CAICKIIL KAk Hayxa 1 fiponece https://m.eds00.ru/863e921.

33 Metoapl ¥ JOCTHIKEHUSI CENEKIINU PACTEHUM 1 20.05 bubnnorexa [JOK
1 )KMBOTHBIX https://m.eds00.ru/863e921.

34 broTexHoI0rHs Kak 0Tpacilb MPOU3BOJICTBA 1 25.01 bubmmorexa [JOK

https://m.eds00.ru/863e933
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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AJIMUHUCTPALIAS TOPOJIA UPKYTCKA

KOMUTET 10 COITUAJILHOM ITIOJINTUKE U KYJIETYPE
JEITAPTAMEHT OBPA3OBAHIA

MVYHULIUITAJIBHOE BIO/DKETHOE OBIIIEOBPA3OBATEJIBHOE
YYPEXJEHUE ropona UPKYTCKA
CPEJHAA OBIIEOBPA3OBATEJIBHA S HHIKOJIA Ne 67

664013, . UpkyTck, yn. Akanemuka O6pasnosa, 23, ten/hakc 478019

PACCMOTPEHO COIJTACOBAHO YTBEPX/IEHO
Ha 3acenannn MO 3amecTuTeNb JUPEKTOpa Hupextop MBOY r.
[Ipotokon Ne 1 ot o YBP Npkyrcka COL Ne 67
30.08.2023 A.B.TkauyeBa
Pyk. MO  Illecrak JI.A. Ipuka3 Ne272-2 ot
01.09.2023
PABOYAS ITPOT'PAMMA

yueOHoro npeamera «buosiorus»

s obyuarommmxes 11 kiaccos

Hpxkytck 2023r



MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTpEJEICHUs] TMOAXO0J0B K (OPMHUPOBAHUIO COJAEPNKAHUSA YyueOHOTo Mpeamera
«buonorusi»  coctaBmwiM: KoHuentyaiapHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€, ColIepKaHus, pe3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIMX LIEAX U
NPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMblI CPEIHETO
oOmrero oopazoBanus B Poccuiickoit denepaiinu, a Takke MOJ0KEHUS 0 cieludpuke
Ouonoruu, €€ 3HAYEHWU B T[IO3HAHMHM JKUBOM MPUPOABI U OOECIEUYECHHH
CYILIIECTBOBAHMS Ue€JIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSIM,
OTpe/IeIeHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMma o 61os0TrUM 1AaET NPEACTABIECHUE O LENIX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U PAa3BUTHUS 00YUAIOLIUXCS CPEACTBAMHU YUEOHOT O MpeaMeTa
«buonorus», onpenenser o043aTENbHOE NPEAMETHOE COAEPKAHUE, ETO CTPYKTYDPY,
pacnpenesieHue 1Mo paszjiesiaM U TeMaM, PEKOMEHIYEMYIO MOCIeA0BaTeIbHOCTh
U3y4€HHUs Y4eOHOTrO MaTepuala ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM OOpa30BaTEIbHOrO MpOILECCa, BO3PACTHBIX OCOOEHHOCTEH
oOyyJarommxcs.

B nporpamMme no OMOI0THY TaK)Ke YUUTHIBAIOTCA TPEOOBAHUS K IIJIAHUPYEMBIM
JUYHOCTHBIM, METANpEeIMETHbIM M TMPEIMETHBIM pe3ysibTaraM OOy4YeHHUs B
(dbopMupoBaHUU OCHOBHBIX BHJIOB y4eOHO-1103HaBaTEIbHON
NeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYalOIIMXCS 10 OCBOCHHMIO COJCpIKAHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no Ouonoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3y4YE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTALUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, MPEACTABICHUN O 3J0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY Kalolled NpUpPOJHON cpeje.
[ToaTomMy Hapsily ¢ U3yd4eHHEM OOIEOMOJOTHYECKMX TEOPUid, a TaKKe 3HAHUH O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTMH YAEIEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcie: NPOoPUIAKTHUKU HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNlOoBEKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIBTUPOBAHUS, 000CHOBAHUS SKOJIOTMUYECKHU 11eJIeCO00pa3HOro
MOBEACHUS B OKPYXAIOUIEH NPUPOJHON Cpelle, aHAIM3a BIMSHUS XO3SIMCTBEHHOU
JeATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHHUMaHHMS K MPUKIAIHON HAMpaBICHHOCTH YYEOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTBIO O0ECTICUEeHHUs YCIOBUM JIJIsl peILICHUS



OJTHOM M3 aKTyaJIbHBIX 33Ja4 HIKOJIBHOTO OMOJIOTUYECKOTO 00pa30BaHusl, KOTOPas
npeanonaraet (GOpMUPOBAHHE y OOYYAIOMIMXCS CIHOCOOHOCTH aJanTHPOBATHCS K
VU3MEHEHHSIM JUHAMWYHO PA3BUBAOLIETOCS COBPEMEHHOIO MHUDA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYyHarOIIMXCS IPEICTaBICHUN O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, e
OTJINYMTENIbHBIX IMPHU3HAKAX — YPOBHEBOW OpPraHMU3alMM W 3BOJIOLHH, CO3MAET
yCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  NpuUpOAbl, (OPMUPOBAHHUSA
(YyHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0Oe30macHoOro oobpasa
YKU3HM, DKOJIOTMYECKOTO MBILUICHHS, IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
Y YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTHS UMEET TAKKE JIJIsl PeLICHHs] BOCTIUTATENbHBIX U
pa3BUBAaIOIIMX  3a/7ad  CpelHero  obmero  o0pa3oBaHWsA,  COLUAIM3ALMU
oOyuatonuxcs. M3yuenue 61oiaoruu o0ecreurnBaeT yciuoBus sl (GOpMUPOBAHUS
WUHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W  HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIBTYypbl, CIOCOOCTBYET HHTErpaluu OHOJOTMYECKUX 3HAHUU C
MPEACTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeJHA3HAYCHUM Y4eOHOro IpenMera
«buonorus» cocraBUIM OCHOBY Ul OINpEAENIEHUs MOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAHHUIO €T0 COJEPKAHUsA, MNPEACTABIEHHOIO B IPOTpaMMme IO
OHOJIOTUH.

OTt6op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOPa3HOTO MOAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHWUA M YMEHMs, 3HAYUMbIE IS
dbopmupoBaHusi 00IIEH KYyJIbTYphl, ONpPEACISIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKpY’Karolleld MPUPOJHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTHUeCKOoM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUMN
3aHHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIIyXaT OCHOBOM 111 (pOpMUPOBAHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3aluU
OMOJOTNYECKOr0 00pa30BaHUS.

CTpyKTypupoBaHHE cOAEpX aHUs Y4YEeOHOro Marepuajga B MPOrpaMMe IO
OMOJIOTMH OCYIIECTBICHO C YYETOM MPUOPUTETHOrO 3HAYEHHUS 3HAHUH 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHU3aluu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICTICHBI CIIEAYIOLINE COAEp KATEINbHbIE JIMHUK: «brosorus kak Hayka. MeTozsl
Hay4yHOro mno3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHu3m Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHu4ecKOro MHUpay,
«OBOJIIOLMS KUBOU MIPUPOJIBD»,  IKOCUCTEMBI U MPUCYILINE UM 3aKOHOMEPHOCTH.



Llenp m3ydenusi ydyeOHoro mpeamera «buosorus» Ha 06a30BOM YpPOBHE —
OBIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYypHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
WCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JIEUCTBUI B OTHOILIEHWU OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3TUYHBIX )KHU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YPOBHE 00E€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331a4:

OCBOCHHME OO0YYaIOIIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIyKaIlUX OCHOBOU
JUIst (pOPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAy4YHOTO TMO3HAHMS, CTPOSHUH, MHOTO00pa3uu U 0COOCHHOCTSIX KUBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHHU3AIIMH, BBIIAOIIMXCA OTKPBITUSIX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOy4YalOMIMXCSA IMO3HABATEIIbHBIX, MHTEIUICKTYyaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OWOJIOTMY HAyYHBIX B3IIIIOB, WACH M TOIXOJ0B K W3YUYCHHUIO KUBBIX CHCTEM
Pa3HOT0 YpOBHS OpraHu3aluy;

CTaHOBJICHHE Yy oOydJaroumxcss oOmeil KyJabTypbl, (YHKIIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHSATH U OIEHUBATDH SBJICHUS OKPY’KAIOIIETO
MUpa KUBOW TIPUPOJIBI HA OCHOBAHWH 3HAHUH U OTIBITA, TOTYUYEHHBIX TIPH U3YUCHUU
Onooruu;

dbopmupoBaHre y OOy4YalOMIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JEATEIHHOCTU YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUI;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUSI YEJIOBEKOM YKHBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOMIOICHUS dTHYECKUX
HOPM TIPU TIPOBEJICHUN OMOJIOTUYECKUX UCCIIEOBAaHUM;

OCO3HAHHWE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIMIECHUS YPOBHS
IKOJIOTUYECKOH KYIBTYPHI, A1 (POPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHHUIO K OKPY’KaIOIIel cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHWE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», usydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00S3aTENbHBIM Y4EOHBIM IMPEAMETOM, BXOIAIIUM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAYUHBIE TIPEIMETHI.

Jlist m3ydenusi OMoJI0ruu Ha 6a30BOM YPOBHE CPEHETO OOIIero 00pa3oBaHus
orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 gac B HezEMIO).



COJAEPKAHUE OBYUYEHUA

11 KIIACC

Tema 1. DBoIIOLIHOHHASE OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. DBOJIIOIMOHHAS
Teopust U €€ MecTO B OHOJOrMU. BiusiHuEe 3BONIONMOHHONW TEOPUM HA PA3BUTHE
OHOJIOTMU U APYTUX HAYK.

CBugerenscTBa dBOJOLMU. [laneoHTONMOTHYECKHE: TMOCIENOBATEIBbHOCTD
MOSIBJICHUS BHUJIOB B MaJICOHTOJIOTMYECKOW JICTOMMCH, TEPEXOJHbIe (OPMBI.
buoreorpadudeckue: cxoacTBo 1 pazinnune payH u Gaop MaTeprUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMsl SMOPHOHOB pa3HBIX BHUIOB
II03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TI'OMOJIOTUYHBIC, AHAJIOTUYHBIE,
pyJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METAa0OJIMYECKUX MyTeH y Bcex
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IlpeanochUlkM BO3HUKHOBEHHUS
JapBUHM3MaA. J[BWKyIIME CHUJIBI 3BOJIOUMU BUJIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXKEHHE IPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEEiIEHHAass W3MEHYMBOCT,
O0opb0a 3a CyIleCTBOBAaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosouu (CTI) u €€ OCHOBHBIE MOJOKEHHUS.

Muxkpossosonus. [lomynsnus kak eAMHUIA BUAA U SBOJIIOLUU.

JBrokymme cuibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupoje. MyTallMOHHbIN
Ipolecc M KOMOMHATHBHAs WM3MEHUYUBOCTb. llomynsnnoHHBIE BOJHBI U JApend
reHoB. M30y1us 1 MUrpanusi.

EcrtecTBeHHbIII 0TOOp — HampaBisiomuii Qakrop 3Bomouud. DPopMbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCTh OpPraHU3MOB Kak pe3ynbTar 3Boitonuu. Ilpumeps
MPUCTIOCOOJICHN y OpraHu3MOB. ApoMoph03bl U UIUO-a AN TAI|H.

Bun wu  BumooOpazoBanue. Kputepunm Buma. OcHOBHblE  (OpPMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCcKoe.

Makpossomonust.  PopMbl  3BOTIOLUMU:  (UIETUYECKAs, JAUBEPreHTHasd,
KOHBEpreHTHasl, napaienbHas. HeoOpaTuMocTh 3BOMIOIUH.

[IpoucxoxieHrue OT HecleuUaTu3upOBaHHBIX MpeakoB. [Iporpeccupyromas
cnenuanu3anusa. AJanTuBHas pagualus.

JdeMoHCTpanuu:

[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M.
bap, 3. I'ekkenb, . Mromep, A. H. Ceep1ios.



Tabnunps! 1 cxembl: «Pa3BuTre opraHMuecKoro Mupa Ha 3emiie», «3apoIbIiu

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Dopmbl  OOprOBI 32
cyllecTBOBaHHE», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pacTEHUI»,
«MHorooOpasue  mopoa  KUBOTHbIX»,  «[lomymsmuw»,  «MyTtannoHHas

U3MEHUYHUBOCTH», «Apomopdo3by, «Unumoamantaumm», «OO0IIas aereHepauus,
«/IBmKymme cunsl dBomoonum», «Kapra-cxema wapmpyra nyrtemectsus Y.
Jlapsunay, «bopbba 3a cymectBoBaHue», «IIpucrmocoOIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuEey», « IKOJIOTMUYECKOE BUI000pa30BaAHHE .

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOAOB U ceMsiH, Kosuiekius «[IpuMepsl 3alIMTHBIX MPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJIeNb «OCHOBHBIC HAMpPABICHHS HBOJIIOLHUN», 0OBEMHAS MOJEINb
«CTpoeHre rOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduyeckas kapra wmupa, KoJuleKiusg «DOpMBI COXPAHHOCTH
HCKOMAEMbIX JKMBOTHBIX H pacTeHWil», wojenp ammmkauus «llepekpéct
XpOMOCOMY, BIIAKHBIEC IIpernapartsl «PazButre HacekoMoro», «Pazpurtue JISTymkmy,
MuKponpenapar «/[pozoduiia» (Hopma, MyTauuu GopMbI KpbUIbEB U OKPACKH TENA).

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlabopaTtopHas pabdora Ne 1. «CpaBHeHue BUAOB MO MOPGOIOTHUYECKOMY
KPUTEPUIO».

JlaGoparopHas padota Ne 2. «Onucanue npucnoco0IEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHayuHble TpPEACTaBICHUS O 3apOXKJICHHM XW3HU. HayuHble rumnoressl
BO3HMKHOBEHHUS JKM3HM Ha 3emje: a0uoreHe3 M TaHCIepMus. XUMHYECKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCHEPUMEHTATIBHOE TTOATBEPKACHUE XUMUUECKOW IBOMIOIMA. HavanbHble 3Tamsb
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHUE MPOTOKJIETKH. llepBble KIETKM W HX 3SBOJIOIUSL.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Paseutne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeickas u
npotepo3oiickas dpbl. l[laneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPIOBUKCKHH, CUITyPUHNCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUU.

Me3so030iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo3zoiickags »3pa ®W €€ mNepuoAbl: MaJCOT€HOBbIM, HEOTE€HOBBIN,
AHTPOMIOTE€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJOornYecKux mpoiieccoB. OCHOBHBIE JTallbl
HBOJIIOIIUU PACTUTEIILHOTO M >KHBOTHOTO MHpa. Apomop}o3bl y pacTeHHl u
KUBOTHBIX. [T0osiBJIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYecKOro Mupa Kak OTpaxeHue 3BooUHH. (OCHOBHBIE
CUCTEMATUYECKUE TPYNIbl OPraHU3MOB.

DBOJIOLHNA YeT0BEKAa. AHTPONOJIOTHS Kak Hayka. PazButue npeactaBieHui o
MPOUCXOKJICHUH YelloBeKa. Meroasl Hu3ydyeHusi aHTponoreHesa. CxolcrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyiue cuibl (pakTopbl) anTponorene3a. HacineacTBeHHass U3MEHUUBOCTh
U ecTeCTBeHHbIN 0TOOp. OOmIeCTBEHHBIH 00pa3 KU3HU, M3TOTOBJICHUE OpYAUN
TpyZAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTA/IUM U BETBU ABOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMmenbid, YenoBek mnpsaMoxonsuui, YenoBek HeaHACPTAIbCKUN, YenoBek
pazymHblii. Haxonku uCKOmaembIX OCTaTKOB, BpPEMSl CYIIECTBOBAaHHSA, 00IacTb
pacmnpocTpaHeHHsl, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPY AU

Yenoeueckre pacbl. OCHOBHblE  OOJbIIME  pachl:  €BPONEOUIHAs
(eBpaszmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpUalbHasi),  MOHTOJIOMAHAS
(a3maTcko-aMepuKkaHckas).  UepTbl  NMPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBHUSM CYIIECTBOBaHMS. EIMHCTBO 4YenoBEYECKUX pac.
Kpurtuka pacusma.

JlemoHncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
apBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHme ConaHEUHON cuUCTeMbl», «Pa3BuTue
opraHuyeckoro wmupa», «PacturenbHas KieTka», <«KuUBOTHas  KJIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OPraHUYECKOr0 MHpPay,
«CpaBHEHHE aHATOMHUYECKMX YEpPT CTPOCHMSI YEJIOBEKa U YETOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa TNAJICOHTOJOIMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eEJIOBEKa», «JlpeBHenmme monm», «lpeBHue monm», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE pachhy.

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue  venmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblld, KPOMAaHbOHLA), CIENKH WIH
M300paKE€HUsI KaMEHHBIX OpYAWM NEepBOOBITHOTO YEJIOBEKa (KaMHH-UYOIMIIEPHI,
pyoumsa, ckpebna), TreoXpoHOJoruueckas TaOnuIa, KoJuiekuus «Dopmbl
COXPAHHOCTHU UCKOMAEMbIX )KUBOTHBIX M PACTCHUID.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[IpakTudeckas padbora Ne 1. «M3ydyeHue UCKOMaeMbIX OCTATKOB PAaCTEHUU U
YKUBOTHBIX B KOJIICKIIUSX).

DKCKypcust «IBOJIIOIUSL OPraHUYeCcKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WIN KPaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYysKaoias cpeaa.



DKOJIOrHs KaKk HayKa. 3aJa4yd ¥ pa3aenbl 3KOJOTHA. MeTOoabl 3KOJIOTMYECKUX
UCCJIEIOBAHUNI. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTtnyeckue, OWOTHYECKHME M AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

AOGuoTnueckue (akTopel: CBET, TeMIlepaTypa, BIakHOCTh. DoTonepruoansM.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosiornueckue puTMsl.

buotnueckue ¢paktopsl. Buibl OHOTHYECKUX B3aMMOJCHCTBHIIM: KOHKYPEHIINS,
XHUIIHAYECTBO, cuMOM03 u ero ¢opmel. [lapazutusMm, koomepanus, MyTyalusM,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAINU3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKHMX B3aMMOJCHCTBHM [JIs1 CYLIECTBOBaHHUS OPraHHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyysauud. (OCHOBHBIE IOKa3aTeian
NOMYJISIUMU: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT,
MUrpanys. J[MmHaMuKa YACIEHHOCTH MOITYJISILUU U €€ PEryJIsaius.

JlemoHcTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuubl u cxemsl: Kapta «IIpupoansie 30HbI 3emum», «Cpenbl oOUTaHUA
opranuzmoBy», «®otonepuoausm», «llomymaunm», «3aKOHOMEPHOCTH poOCTa
YHCJIEHHOCTHU NOMYJISIUU HHPY30pun-Ty penbkmny», «[lumessie nenm».

JlaGopaTopHblie 1 NpakTHYeCKHE PadoThI:

JlabGoparopHas pabota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PacTEHUN U3
pPa3HbIX MECT OOMTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktuueckas padbota Ne 2. «Iloncyér nI0THOCTH NOMYJSLUNA Pa3HbIX BUIOB
pacTeHU.

Tema 4. CooOmiecTBa ¥ 3K0JIOIHYECKHE CUCTEMBbI.

CooOmiecTBO opranu3mMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPAaHCTBEHHAsI, Tpoduueckas (mumieBas). Buasl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkonornueckre cuctembl (3kocucteMsbl). [loHsaTne 00 »skocucTemMe W
ouoreoneHoze. DOyHKIMOHATBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEHIECTB M NOTOK 3HEPIHUHU B IKOCUCTEME.
Tpoduyeckue (muieBbie) ypoBHU 3KocucTeMbI. [IuiieBble nenu u cetu. OCHOBHbBIE
MOKa3aTelid KOCUCTEMbI: OHOMacca, MPOAYKIUS. ODKOJIOTMYECKHUE MHPAMMIIbI:



OPOAYKIMH, YHCICHHOCTH, Ouomacchl. CBOICTBa HSKOCHUCTEM: YCTONYHUBOCTH,
camoperyJisinus, pazsutre. CyKueccus.

[IpupogHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP M pEK. DKOCHCTEMA XBOMHOIO
WJIU IIUPOKOJIUCTBEHHOTO JIEca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornueckoe u X035 HCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak Qakrop ycrowumBoctu dKocucteM. CoxpaHeHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. ['panuripl, coctaB U CTPyKTypa
ouocheprl. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMochepbl Kak
rI100aNbHOM 3KOCHCTEMBI. JlMHAMUYEecKoe paBHOBECHE U OOpaTHas CBsA3b B
onocdepe.

KpyroBopotsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yTIepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONOTeHHbIE U3MEHEHHUS B Orocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyuiecTBoBaHM€e NPUPOBI U yesoBeuecTBa. CoxpaHeHne OMopa3zHooOpasus
KaK OCHOBa ycroiumBocTH Ouocgepbl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
MPUPOIHBIMU PECYPCAMU U UX UCIONb30BaHue. JlocTHkeHus: OMOJIOTUN U OXpaHa
MPUPOJIBI.

JlemoHcTpanum:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuubl u cxemsl: «[lumessie nenu», «bHUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHUYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIUPOKOIMCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3s Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOITOIE€HHBIE BO3ACHUCTBUS Ha IPUPOAY», « BakHENIINE UCTOYHUKHU 3arPSI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas cocTamistonias ouochepon,
«®aktopel  gerpagauumu  nouB»,  «llapHukoBelii  3pdekT»,  «DakTOpHI
pPaJOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mass crpykrypa Ouocheps»,
«Pacnipoctpanenue xku3Hu B Ouochepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yriepozaa B Ouocdepe», «Kpyropopot azoTa B IpUpoae».

O6opynoBanue: Mojenb-anmukanus «Tunudabie OMOIIEHO3bI», TepOapwii
«PacTtutenbHble coob1IecTBaY, KoJUieKuun «buotieHosy, «Bpenutenn BaxHEHIIMX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», FepOapuu 1 KOJUIEKIUHA PACTECHUIN U dKUBOTHBIX,
MPUHAJJICKAIIUE K PA3HBIM SKOJIOTHUECKUM TpyIam oJHOro Buaa, KpacHast kuura
Poccuiickoit ®enepanun, H300paKEHUS OXpaHSIEMBIX BHJOB pAcTEHUN U
YKUBOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBILIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBaMBaKOTCd TpPeOOBaHUS K peE3yJibTaTaMm
OCBOGHMs  OOyyalolmMMHUCSA TNpOrpaMM cCpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA IpeaMeTra «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE O0YYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONPEACIICHUIO, HalU4yMe MOTHUBAIlMM K OOy4YeHHIO  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH [IEHHOCTHO-CMBICJTOBBIMM  YCTaHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pEe3ynbTaThl OCBOEHUS mpeamMeTra «buonorus» ROCTUTraroTCs B
€UHCTBE YYEOHOM U BOCHHUTATENBHOW JESITEIBHOCTH B COOTBETCTBUM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIIeCCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpA3BUTHUSA, PpA3BUTUA BHYTPEHHEW TMO3WIMU JIMYHOCTH, NATPUOTHU3MA,
YBAXXEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApLIEMY IMOKOJICHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOIO OTHOIIEHUS K KYyJIbTYpPHOMY HACISIUI0 U
TPAAULUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY’KaroIIEn Cpee.

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIIMCH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIECHUH, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITAa M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCIUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00yYarOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S3aHHOCTEH, YBAXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOH JI€SITEIIbHOCTH MPHU CO3JJaHUU YUEOHBIX
MIPOCKTOB, pEIICHUHW Y4eOHBIX M TO3HABATCIBHBIX 3a/a4, BBITOJIHECHUHU
OMOJIOTMYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHE YUYUTHIBaTh B CBOMX JACHCTBUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMHU YOCKIECHUSIMU, KYJIbTYPHBIMH IICHHOCTSIMU U
COIIMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHECHHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJICNOBATEIbCKUX 3a7a4, YBAKHUTEILHOTO
OTHOIIICHHS K MHEHHUIO OIIMIOHEHTOB IpU OOCYKJICHHH CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOW MEHTUYHOCTH, TAaTPUOTU3MA,
YBa)XEHHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO PoOjuHY, CBOW S3bIK M KYJbTYpPYy, IPOIUIOE U HACTOSIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILIEHUE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM TPUPO/IBI,
JIOCTIXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCHHUCKUX YUYEHBIX B CTAaHOBJICHHE H
pa3BuUTHE OWOJOTHHM, TOHMMAaHUS 3HAYCHHS OHOJIOTHM B TIO3HAHUH 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY)KeHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauKusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYJAa, OOIIECTBEHHBIX OTHOIIIECHU;



MOHMMAHUE YMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBON IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHAAX HMCKYCCTBa, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOLMOHAJIBLHOIO 0JIaronoJIy4Yns:

MOHMMAaHUE U peann3aliys 310pOBOro 1 6€30MmacHOro o0pas3a KU3HHU (310pOBOE
MUTaHKUE, COOJIIOCHNE TUTUEHUYECKUX MPABUII U HOPM, COQTAaHCUPOBAHHBIN PEXKUM
3aHATHM W OTHObIXa, perysipHas (Qusuyeckas akTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJI HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEJCHUS B CUTYAIUsAX, YTPOXKAIOIIUX 3/IOPOBBIO U KU3HU JIIOJICH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0JIIO0UE;

FOTOBHOCTh K AKTHUBHOM JEATEIBHOCTA TEXHOJOTMYECKOM M COLMAIBHOMN
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UMHTEpPEC K pa3IM4HbIM cepaM MpoPecCUOHATIBHON JeATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp OyAymed mnpodeccun MW Peanru30BbIBATh
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJNbTYphl: MPUOOPETEHUE OIbITa
MJJAHUPOBAHUSI TIOCTYNIKOB U OIEHKHM WX BO3MOXHBIX TOCJHEACTBUNA ISt
OKPYXarOUIEH CPEIbL;

OCO3HaHUE TJI00AILHOTO XapaKTepa JKOJIOTMYECKUX MpoOJieM U MyTed ux
pelieHus;

CIIOCOOHOCTH UCIIOJIB30BATh MPUOOPETAEMBIE TTPU NU3YUECHUU OMOJIOTHH 3HAHUS
M yYMEHUS TNpU PEIICHUH MpoOJieM, CBSI3aHHBIX C  paldOHAJbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHUJIOB,
AKOCHUCTEM, OrOCchephl);



aKTMBHOE HENPUATHE ACHUCTBUM, IPUHOCAILNX BPE OKPYKAIOIIEW IPUPOTHON
cpene, yMEHHE MPOTHO3UPOBATh HEOJIArOMPHUSITHBIE 3KOJOTHUYECKHE MOCIEACTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4KUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS, YKOJIOTMYECKON KYJIBTYpBI,
OIbITa NEeATEIbHOCTH JKOJIOTHYECKOM HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMH B ITO3HABATEJIBHOM, KOMMYHHMKAaTHBHOM M COLMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTHUYECKOMN EATEIBHOCTH IKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUAJore
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXIY JIOAbMU U IO3HAHUS MUPA;

MOHMMaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJid B
(GOpMHpPOBAaHUU PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
NpPEACTaBICHUST 00 OKpPYXalolleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeJIOBEKa U
o0miecTBa, B IMO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH M pEeUIeHHH MpodiieM
COXpPAaHEHMs IIPUPOIHOIO PAaBHOBECHS,

yOEKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PEeCcypCHble  NpoOJIeMbl  Pa3BUTHUSA
4eJI0BEYECTBA, MIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOoOsieM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY  pa3BUTHIO,  palllOHAJIbLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OWOJOIMYECKHX 3HAaHUU B LENAX
NOBBILICHUSI O0IIEH KyJbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IPU U3yYECHUU OMOJIOTHH;

ITOHMMAHUE CYHIHOCTH METOJOB ITO3HAHMS, UCTOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaeMble 3HaHMs MJI1 aHajuu3a U
OOBSICHEHHSI SIBICHUIN OKPYXAlOIIer0o MUpPa M MPOUCXOASIIMX B HEM HU3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMsS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BAaTh OWOJIOTMYECKHE 3HAHUS I
peleHust npo6JieM B peabHBIX )KU3HEHHBIX CUTYAIIUAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AESTEIbHOCTh NHANBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHUIO H
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHUIO HOBBIX 3HAHUM IO OWOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHS yueOHoro npeamera «buonorus»
BKJIIOYAIOT: 3HAYUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyUaAIOLINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKArOLUe
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHEHU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHBIM (DaKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUX ), YHUBEPCAIbHbBIE
yueOHble JEeHCTBUA (IIO3HABATENIbHbIE, KOMMYHHKATUBHBIE, DPETYJISTUBHBIE),
obecneunBaromye GopMupoBaHue QyHKIMOHAIBHON IPaMOTHOCTU M COLIMAIBHON
KOMIETEHIIMM ~ OOYyYaroluxcs, CHOCOOHOCTh OOy4YaroIUXCsl HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAKTHKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOrPaMMbl CPEIHETO OOIIEro
0o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU N03HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

CaMOCTOATENbHO  (QOpMYyJNHpPOBaTH U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NPHU OCBOCHHM 3HAHMM NPUEMBI JIOTMYECKOIO MBIIIJICHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAETATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTHMH MTOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHXKEHHSI, COOTHOCUTD PE3YJIBTATHI ACATENBHOCTH C TOCTABICHHBIMU LIEISIMU;

UCI0JIb30BaTh OMOJIOTUYECKUE MOHATHUS I 00bsICHEHUS (DAKTOB U SBJICHUM
YKWBOW MPUPOJBI;

CTPOUTH JIOTHYECKHE pPACCYKIEHUs (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYHMS B PaccMaTpPHUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEACTBA JUIsl TPEACTABICHUS CYIIECTBEHHBIX
CBA3€ M OTHOLIEHWH B M3y4YaeMbIX OHOJIOTMYECKHMX OOBEKTaxX, a TaKxKe
OPOTUBOPEUHMI PA3HOrO POJAA, BBIABICHHBIX B pPa3jMYHBIX HH()OPMAIMOHHBIX
VCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUsA MPOOJEMbl ¢ YYETOM aHaIn3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHHUPOBATH U BBIIOJIHATH paO0OTY B YCIOBUSX PEAILHOTO, BUPTYaJIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIA/I€Th HaBbIKaMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY ITOMCKY METOJ0B PEUICHUS] IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpPIpeTaluy, MPeoOpa3oBaHUI0 U NPUMEHEHUI0 B YUYEOHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(bopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYyIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHSX;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI JJIs J0Ka3aTeIbCTBAa CBOMX
YTBEP>KJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJyYEHHbIE B XOJE PEIICHHMsS 3aJadd pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAINIPABICHHBIM MOUCK IMEpeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

yMETh MEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTHYECKYHO 00JACTH
KU3HEIEATEeIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, Mpeylaratb OPUTMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 337a4H, I0MYyCKAIOIINE albTepHATUBHBIC PEILICHUS.

3) pabora ¢ uHpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIMK (TEKCTE YU4EOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsixX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax [aHHBIX, B VIHTepHeTe), aHaIM3UpPOBATH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



bopMyIUPOBATh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METObI MPU TIOUCKE H
otOope Omosornueckol WHGOPMAITUH, HEOOXOAUMOW ISl BBIMTOTHEHUS yUeOHBIX
3az1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMANBbHYIO  (OpMy  TIPEICTaBIICHUS
ounosiornyeckor nHGopMaIuK (CXeMbl, rpadUKU, TUArPaMMbl, TAOTUIbI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe cC
Owonornyecko HWHPOPMANMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTEeMaTU4YeCKUe 3HAaKU W CHUMBOJBI, (OPMYJIBI, abOpeBHAaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJIsAHOCTH;

BJIQJICTh ~ HAaBbIKAMU  pAClO3HABAaHWUS W 3alUTBl  WHMOpPMAaLNH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJaeHne yHHBEePCAIbHBIMIA KOMMYHHMKATHBHBIMM JI€/iCTBUSIMU:

1) o0mmenne:

OCYHIECTBJISATH KOMMYHHUKAIIMK BO BeeX chepax KU3HU, aKTUBHO y4aCcTBOBATh
B JIMAJIOT€ WJIU JUCKYCCHUU IO CYIIECTBY OOCYXIaeMoil Tembl (yMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJICHHS OTHOCUTEIBHO BBIMIOJHEHUS MpeajiaraeMoin
3a/1a4d, YYUTHIBATh MHTEPECHI U COTIACOBAHHOCTH IMO3HUIMN APYrUX YYACTHUKOB
JIaJiora Wik JUCKYCCHH);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOINEHMs, TOHMMATh 3HAYCHUE
COIIMATILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETh CMSITYATh KOH(DJIMKTHI U BECTU MEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUs IPYTUX JIIOJIeH, MPOSBIISATh YBAXKUTEIHHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHUS;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHUSI C KCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUILYAIHHOU
paboThI MpH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYIIIOBBIX (DOPM B3aUMOJICHCTBUS TIPHU PEIICHUU YUeOHOU 3a1auH;

BBIOMPATh TEMAaTHKy W METOJbl COBMECTHBIX JEUCTBHM C y4&€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN KaXKJI0T0 YJIeHA KOJIJIEKTUBA;

NPUHUMATh 1€  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ IOCTHKEHUIO: COCTABIATH IUIAH JCHCTBUM,



pacmpenenartb pojid ¢ Y4€TOM MHEHHM Y4YaCTHHKOB, OOCYXJIaThb pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXk/I0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIONIb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYalUSIX;

BBHIOMpAaTh HAa OCHOBE OHOJIOTMYECKMX 3HAHWUM IIEJIEBbIE M CMBICIOBBIE
YCTaHOBKM B CBOMX AEHCTBHSX M MOCTYIKAaxX MO OTHOUIEHUIO K KUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa30BaTEIbHOM
JEATEIIbBHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOATEIILHO COCTABJISITH IIJIaH PEIICHHUS] TPOOJIEMBI C YUETOM UMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacHIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHUI;

JienaTh OCO3HAHHBIN BEIOOD, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUN, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTENbHBIN H
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JICHUCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3yJIbTATOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OIIEHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NPU aHaIU3€ pe3yJbTaToOB
NEeSATEIbHOCTH;



3) npuHsTHE ceds M IPYTruX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTOro YeIOBEKa.

INPEAMETHBIE PE3YJIbTATBI

[IpeameTHble pe3ynbTarhl OCcBOeHHS nporpammbel COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueOHoro npenmera «buonorus
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 10 OCBOCHUIO, UHTEPIIPETAIIUU U
npeoOpa30BaHUI0 3HAHUM, BUBI JACSITEIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHMS U
NPUMEHEHHUIO 3HAHUM B Pa3IMUYHBIX y4EeOHBIX CUTYaIlUsAX, a TaKKE€ B PEaTbHBIX
JKU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouosorued. B mporpamme mpeameTHbie
Pe3yJbTaThl IPEACTABICHBI IO roJIaM 00yUYEHUSI.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro mpeamera «buosorus» ¢ 11
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCThH 3HAHUWA O MECTE U POJIKM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTUHBl MHpa W HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUHCKUX WU
3apyOEKHBIX y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTUMH, (PYHKIUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUs KU3HEHHBIX 3a/a4;

YMEHUE PACKPBIBATH COAECPKaHNE OMOJOTUYECKUX TEPMUHOB U MOHSATUM: BU/,
MOMYJISALKS, TeHOMOH, DBOJIONHMS, ABUXKYIIME CUIbl ((aKTOPhI) SBOJIOIHH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BUI000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
HPKOCUCTEMA, MPOAYLEHTbI, KOHCYMEHTbI, PEAYyLUEHTbl, LENu MUTaHU,
AKOJIOTHYECKas MUupaMuaa, OuoreoreHos, ouocdepa;

yMEHHE Wu3j1araTh OHOJOTMYECKHEe TEOpUHM (SBOMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETUYECKass TEOpHUs DBOJIOIMH), 3aKOHbBI U 3aKOHOMEPHOCTHU
(3apogasimeBoro cxonactBa K. M. bopa, uepenoBanusi riaBHBIX HalpaBiIeHUN U
nyteit sBomoruu A. H. CeepiioBa, yuenusi o ouochepe B. M. Bepnanckoro),
OTIPECISITh TPAHUIIBI UX TTPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHE BJaJleTh METOJaMHU HAYYHOI'O MO3HAHUA B OMOJIOTUU: HAOIOIEHUE U
ONMCAHHME YKUBBIX CHCTEM, NPOLIECCOB M SBJICHWI, OpraHu3alus U IMPOBEICHHE
OMOJOTMYECKOT0 YKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYEeMbIMU BEIMYMHAMHU, OOBSICHEHHE IMOJYYEHHBIX pE3yJIbTaTOB,
MCIIOJIb30BAHHBIX HAYUYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BHIBOJIbI
HA OCHOBAHHH TMMOJTYUYEHHBIX PE3YJIhTATOB;



YMEHHE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJIOTUYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB,
OMOreoleHO30B M DJKOCHUCTEM, OCOOEHHOCTH IMPOLIECCOB: HACIEACTBEHHOMN
W3MEHYMBOCTH, €CTECTBEHHOTO O0TOOpa, BUI000pa30oBaHUs, MPHUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHoca
BEIIECTB M TIOTOKAa JHEPTMH B DKOCHCTEMaX, AHTPONOTCHHBIX H3MEHEHUN B
HKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB M OHMOr€OXUMHYECKUX
IIUKJIOB B Onocdepe;

yMEHHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS s OOBSCHEHUS OMOJIOTHYECKUX
MPOLIECCOB U SIBJICHUM, IJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
XKU3HH C LEJbl0 o0ecredeHus: Oe30MaCHOCTH CBOEr0 3J0pOBbS M 340POBBSA
OKPY>KaIOIIUX JIIO/IeH, COOIIOIEHUS] HOPM TPaMOTHOTO MOBEJCHUS B OKPY KaIOIIe
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOJIb30BAHNUS;

YMEHHE pelaTh dJIeMEHTapHble OMOJOTHMYECKUE 3a7aud, COCTABIATH CXEMBI
MepeHoca BEIIECTB U DHEPTUH B IKOCHUCTEMaxX (LIETH MUTaHUsA);

YMEHHUE BBINOJIHATh JTA0OPAaTOPHBIE M TpPaKTUYECKHUe padOThl, COOMIOATH
npaBuia npu padbote ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

yMEHUE KPUTHUYECKH OICHUBATh M HWHTEPIPETUPOBATh HUHGOOPMAIUIO
OMOJIOTHUECKOTO  COJIEP)KaHUsA, BKIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CPEACTBA MAacCOBOW MH(GOpPMAIIMU, HAYYHO-TIOMYJISIPHbIC
MaTepuaibl),  paccMaTpUBaTh  IJ00aJIbHBIE  HDKOJOTHYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3ULIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHbIE M YCTHBIE COOOLICHMS,
000011as1 OMOJIOTHYECKYI0 UH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE
11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakTHyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnuoreka [IOK
1 1
IBOMOUHOHHAS OHOTOTHS o https://m.edsoo.ru/7f41cc74
9 Bo3HMKHOBEHUME U Pa3BUTHE )KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
1
3 Opranu3Mbl 1 OKpYsKaromias cpea 5 https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
4
Coo01miecTBa M 9KOJOTHIESCKHAE CHCTEMBI 9 https://m.edsoo.ru/7fA1ecTA
bubmmoteka IIOK
P 2
> C3EPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOT'PAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
ara un¢poBbIe
Ne n/m Tema ypoka Kontposbubie IIpakTHnueckue A p
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
1 DBOJIIOLHS U METOJIBI €€ U3y4YECHHS 1 4.09 bubnnorexa [IOK
https://m.edsoo.ru/863ea20
9 HcTopust pa3BuTHS MpeACTaBICHUN 00 1 11.09 bubnnorexa [JOK
9BOJIIOLIAA https://m.eds00.ru/863e957!
18.09 bubnnorexa [JOK
3 M 1
HKpOIBOIONHA https://m.edsoo.ru/863e9c1
[Tomynsius Kak dIeMeHTapHasi eIUHUIA
4 BHJIa ¥ HBONMIoNMU. JlabopaTtopHas pabora 1 05 26.09 bubnnorexa [JOK
Ne 1 «CpaBHenue BUIOB 110 ' https://m.eds00.ru/863e99ct
MOP(}OITOTHIeCKOMY KPUTEPHIO)
5 JIBmoKyIue cuibl (dNeMeHTapHbIe (pakTopsh) 1 2.10 bubnnorexa [JOK
9BOJIIOLAA https://m.edsoo.ru/863e9da:
. 9.10 but6mmoreka [IOK
6 E 0 1
CTCCTBCHHBIH OTOOP H €O popMe! https://m.edsoo.ru/863e9ed(
PesynbTaThl 3BOMIONNN:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
7 BHU000pa3oBanue. JlabopaTopHas padora 1 05 16.10 bubnmnorexa [JOK

Ne 2 «Onmcanue npucrocoOIeHHOCTH
OpraHu3Ma H €€ OTHOCUTEIbHOIO
XapakTepa»

https://m.edso0.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

23.10 bubnuorexa [JOK
8 H
AUPABIICHI 1 IyTH MAKPOIBOIIOMNH https://m.edsoo.ru/863e9c1
9 HeoOpaTtumocTs 3BoOIIONNN 13.10
10 WcTopus xu3Hu Ha 3emiie U METObI €€ 20.10
U3Y4YCHHS
11 ['unoTe3sl MPOUCXOKIACHUS KU3HU Ha 27.10 bubmmoreka [JOK
3emiie https://m.edsoo.ru/863eabat
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 4.12 bubnuoreka [{OK
repuoam https://m.edso00.ru/863ea6b:
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTUTENBHOTO U KUBOTHOTO MHpA. 5 By 10K
111 noInoTeKa
13 IT 0 o] «M 0.5
pakriieckas pabora Ne I « 3¥qune https://m.edso0.ru/863ea8h
HCKOITAeMBIX OCTATKOB PACTCHHUM U
YKUBOTHBIX B KOJIJICKIIHSIX)
14 CoBpeMeHHast cuctemMa OpraHu4eckoro 18.12 bubnnorexa [JOK
MHupa https://m.eds00.ru/863ea48k
2512 bu6mmoteka IIOK
15
DBOJIOIMS YeJoBeKa (aHTPOMOTeHe3) https://m.edsoo.ru/863eac2:
16 JIBmokytue cuibl (paKkTopsl) 15.01 bubnuotexa [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead4:
17 OCHOBHBIE CTaIUN IBOIIOINA YEJIOBEKA 22.01
18 UenoBeyeckue pachl U MPUPOTHBIE 2001 bubnuotexa [JOK
ajarnTalyy 4yeiaoBeKa https://m.edsoo.ru/863eaeaz
PeseprubIil ypok. O6001IEHHE TIO TEME
19 «BO3HUKHOBEHWE U Pa3BUTHE KU3HU Ha 5.02

3emie»



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

12.02

20 DKOoJIOTHs KaK HayKa
Cpenbl 0OUTaHMS U SKOJIOTHYECKUE 19.02 bubmmoreka [JOK
21 '
(bakTopbl https://m.edsoo.ru/863eafec
Abuotnueckue pakropsl. JlaboparopHas
pabota Ne 3. «Mopddonoruueckue
99 0COOCHHOCTH PACTEHHI U3 Pa3HBIX MECT 05 26.02 bubmmoreka [JOK
obutanus». JlaboparopHas padora Ne 4. ' https://m.edso00.ru/863eb10
«BnusiHMe cBeTa Ha POCT U pa3BUTHE
YepEeHKOB KOJIeyca»
4.03 bubnunoreka LIOK
23 b
HOTHHCCKHE (akTOpb! https://m.eds00.ru/863eb34:
DKOJIOTUYECKHE XapaKTePUCTUKU
24 nomynsaun. [Ipaktudeckas padora Ne 2 0.5 11.03
«IToacu€r MIOTHOCTH MOMYJIALMI Pa3HbIX '
BUJIOB paCTEHHIN»
18.03 bubmmoteka IIOK
25 —
Coobumectsa opraHsMOB — GHOLCHO3 https://m.eds00.ru/863eb46:
1.04 bubmuoreka [IOK
26 €]
KOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI) https://m.edsoo.ru/863ebA6
OcHOBHBIE TIOKA3aTEeNN IKOCUCTEMBI.
27 Dxonorunueckue nupamuabl. CBoiicTBa 8.04 bubmmorexa [JOK
PaMHIBL. https://m.edsoo.ru/863eb5fe
skocucteM. Cykieccust
28 [Ipupoanbie 3KOCHCTEMBI 15.04
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 22.04
30 buocdepa — rnobdanpHas 3KocHcTEMA 20.04 bubnmoreka [JOK

3emin

https://m.edso0.ru/863ebb5



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYLIECTBOBAHHUS 1 6.05 Bbu6muoteka [JOK
ouocdepsl https://m.edsoo.ru/863ebd1!

32 UYenoseuecTBo B Onochepe 3eMiaun 1 13.05

33 CocymiecTBoBaHUE TPUPOIBI U 1 20.05 bubmmoreka [JOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebals

34 PeszepBHblil ypok. O6001IEHNE TEMBI 1 2501
«Coo0111ecTBa U HKOJIOTUYECKUE CUCTEMBI)

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5



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










