MYHHUIIMTTAJIBHOE BIO/KETHOE OBINEOBPA3OBATEJIBHOE YUYPEX/IEHUE
KIIMMOBCKAS CPEHSASA OBIIEOBPA3ZOBATEJIBHAS HIKOJIA Ne3

AHHOTaN U K padoueii nporpamme
yueOHOro npeamera «buosaorus»

Pabouas mporpamma yueOHoro npenmera «buonorus» (6a30Bblii ypoBEeHb) 00s13aTeIbHON MPeAMETHONH 00macTH
«EcTecTBeHHO-Hay4HBIC TPEAMETHI» SIBIISICTCS YacCTbIO OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMBI CPEJHETO OOIIEero
obpazosanus (OOIT COO) MBOY Kmumosckoit COI Ne3, pazpaborana B COOTBETCTBUM ¢ TyHKTOM 18.2.2 ®I'OC COO-
2012(c n3meHenusiMu)Ha ocHoBe I[IpumMepHOit paboueil mporpammel o Ouonoruu. Paboyas mporpamma mo y4eOHOMY
npenmery «buonorus» must 11 knacca mpuseneHa B coorBerctBue ¢ GOITI COO B yactu coaep:KaHus U TUTAHUPYEMBIX
pe3yNnbTaToB OCBOEHUS mporpammel Ha ypoBHe COO u peanusyercs 1 rox B 11 kmacce.

[pu peanuzanuu padoueil mporpaMMsl Mo ydyeOHOMY TIpeAMETY «BHOIOrHS» HCHONB3YIOTCS Y4eOHUKHU, BKIIOYEHHBIC B
[punoxxenne Ne2 OITY-2022 (mpuxa3 Munnpocsenienus: Poccun ot 21.09.2022 N 858):

1) [Maceunuk B.B. u np. buonorus (6a3oBsiii ypoBens). 11 kiace.

Y4eOHuK s 001eo0pa3oBaTenbHbIX opranuzanuii - M.: [Ipoceernienue

Pabouast mporpamma pa3paboTaHa y4yuTedeM OHOJIOTHMH IIKOJBI B COOTBETCTBUHU C [lookeHueM 0 paboumx
mporpaMMax M OIpeelisieT OpraHu3aliio 00pa30BaTeIbHOM ACATEIBHOCTH YYUTENS B IIKOJIE [0 IpeaMeTy «Bbruoorusy.
Pabouas mporpaMMa COIEPKUT CIETYIONINE CTPYKTYPHBIE 3JIEMEHTHI:

-TIENT M3YYCeHUS yueOHOro mpeaMera «buomorusy;

-MecTO y4eOHOro npeamera «buonorus» B y4eOHOM ILIAHE;

-coziep:kanne yaeOHoro npeamera «bruomorus»;

-TUTAHUPYEMBIE PEe3yIbTAThI (JTUIYHOCTHBIE, METAIIPEIMETHEIE U MPEIMETHBIC);

-TeMaTU4eCKOe IUIaHMPOBaHHE, CPOPMHUPOBAHHOE C y4éToM pabodel MporpaMMbl BOCIHUTAHHS U BO3MOKHOCTBIO
ucrons3oBanus DOP/IIOP.

Pabouast mporpamma obcyxaeHa Ha 3acemanmu [[IMO yuuTenell eCTeCTBEHHBIX NPEIMETOB IIKOJBI, IMPUHATA
perienreM menarorudeckoro copera (mpotokon Nel ot 21.08.2023r.), yrBepxkaeHa npukazoMm mo MbBOY KiaumoBckoit
COILL Ne3 Nel113-K ot 21.08.2023r. B kauectBe yactu conepxxanus OOIT COO

Ha ocHoBe manHO# nmporpammel yauteneMm paspadateiBacres KTII B coorBerctBum ¢ [lonoxkennem o KaJeHIapHO-
TEeMaTUYECKOM IIaHupoBaHuM 1o yueonomy mpeamery. KTII paccmarpuBaercs Ha 3acemanuu [IIMO u cormacyercs c
3amecturesnem no YBP.

Beinucka
U3 OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus

PABOYAJS ITPOI'PAMMA
yueOHoro npeamera «buoJsiorus»
s o0yqarommxces 11 kiaacca
(0a30BbIi YPOBEHbD)
cpok peaauszanum 1 rog

HOEJHU U3YYEHUS YYEBHOI'O IPEJMETA

[Ipu pazpaboTke nporpamMmsl 110 OHOJIOTUH TEOPETUUECKYIO OCHOBY JAJIS ONpeieNIeHNs MOAX0A0B K ()OPMUPOBAHHIO
cogepxaHusi ydeOHoro mpenmera «buomorus» cocraBuiaM: KOHLeNTyanbHble mnoioxeHuss DProOC COO o
B3aMMOOOYCIIOBIIEHHOCTH LeJed, CcoxepXaHus, pe3ylbTaToB oOOy4deHHs W TpeOOBaHMH K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB, TOJIOKEHHA 00 OOIIMX LEeNsAX M NPHHLUIAX, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI
cpenHero obuero oopasoBanus B Poccuiickoit denepanuy, a Takxke MOJIOKEHHUS O crienuduke OMONOruy, e€ 3Ha4YeHUH B
MO3HAHUM JKMBOW TNPUPOABI M OOECIEYeHHWH CYLIECTBOBAHUS 4YeloBedecKoro oodmectBa. COriaacHO Ha3BaHHBIM
MOJIOKEHUSIM, OIpEeeHbl OCHOBHBIE (DYHKIIMU MPOrPaMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma no Guosoruu Aa€T MpeacTaBiIeHue o LeNsix, 00 oduell cTpaTeruu 0OyueHHs, BOCIUTAHUS U PA3BUTHS
o0ydaromuxcst cpeacTBaMu yueOHoro npeameta «buonorus», onpenenser 00g3aTenbHOE NPEAMETHOE COAEep KaHUE, ero
CTPYKTYPY, pacrpeeseHre 1o pas3eiaM 1 TeMaM, pEKOMEHIyeMYIO TOCIIeI0BaTENbHOCTh H3YdeH s YaeOHOro MaTepuana
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C Y4YE€TOM MEKIPEIMETHBIX H BHYTPHUIIPEAMETHBIX CBSI3¢H, JIOTMKH O0pa30BaTENBLHOIO MPOIECCa, BO3PACTHBIX
oco0eHHOoCTel 00yJaromuxcsl.

B nporpamme mo OMONOrMY TakKe YUYUTHIBAIOTCS TPEOOBAHMSI K TUIAHUPYEMBIM JTMYHOCTHBIM, METAIPEAMETHBIM U
MPEIMETHBIM ~ pe3yibTaTaM  OOy4eHus B (OPMHPOBAHMHM  OCHOBHBIX  BHJIOB  y4eOHO-IIO3HABATEIBHOM
JeATebHOCTH/Yy9e0HbIX ACHCTBUI 00yUYaIOMINXCsl IO OCBOCHHIO COJIEpKaHUs OMOJIOrnYecKoro 00pa3oBaHuUsL.

B nmporpamme no 6uonorun (11 kmacc, 6a30BbIi ypoBeHb) peaqu30BaH MPUHLMII IPEEMCTBEHHOCTH B M3YUCHUH
Ouonorum, Onarogaps 4eMy B Hel MPOCMaTpUBAaETCsl HAIIPABICHHOCTh HAa Pa3BUTHE 3HAHHUH, CBA3AHHBIX C JOPMUPOBAHUEM
€CTCCTBCHHO-HAY4YHOI'O MHPOBO33pCHUA, HOEHHOCTHBIX OpI/IeHTaIlI/Iﬁ JIMYHOCTH, 3KOJIOTNYECKOI'0 MBIIJICHU A,
MPEICTABIICHUH O 3/I0POBOM 00pa3e KU3HU M OCpEeKHBIM OTHOIICHUEM K OKpYJKarollel mpupoaHoit cpene. [loatomy
HapAQy C HM3ydeHHEeM OOHIEOMOIIOTMYECKHX TEOPHH, a TakKKe 3HAHWH O CTPOCHHMH JKUBBIX CHCTEM pPa3HOrO paHra u
CYIIHOCTU OCHOBHBIX IMPOTCKAIOIIUX B HUX IMPOLECCOB B NPOrpamMme 1o OMOJIOTHH yACICHO BHUMAHUC HCIIOJIB30BAHUIO
MMOJTY4YCHHBIX 3HAHUU B HOBCGI[HGBHOﬁ JKU3HU JId PCHICHHA MPUKIAAHBIX 3aJ1a4, B TOM YHUCIC: HpO(I)I/IJ'IaKTI/IKI/I
HACIICICTBEHHBIX 3a00JICBAHUN YEIOBEKa, MEAWKO-TEHETHYEeCKOTO0 KOHCYIBTHPOBaHUS, OOOCHOBAHHUS JKOIOTHYECKH
1eNecoo0pa3Horo TMOBENEHHUS B OKPYXArolled NPUPOJHON Ccpele, aHalunM3a BIHSHUS XO3SHCTBEHHOW AeATeIbHOCTU
YCIIOBCKAa Ha COCTOAHUE NPUPOAHBIX U HCKYCCTBCHHBIX DKOCHCTEM. Ycunenne BHUMaHUS K HpHKJ’Ia}IHOﬁ HalpaBJICHHOCTU
yuebHoro mpeamera «bBHONOTHsS» MPOAMKTOBAHO HEOOXOJMMOCTHIO OOECIIEUECHUS] YCIOBHU ISl pPElIeHUs OJHOH H3
AKTyaJIbHBIX 3a/1a4 IIKOJBLHOIO OMOJIOrMYECKOro o0pa3oBaHMs, KOTOpas MpeanoiaraeT GopMUpPOBaHUE y O0YUaOLIHXCS
CHOCOGHOCTI/I AJMANTUPOBATHECA K USMCHCHUAM JTMHAMUYHO PAa3BUBAIOIICTIOCA COBPEMCHHOI'O MUpa.

Buonorust Ha ypoBHe cpenHero o0iiero oopazoBaHus 3aHIMaeT BaxkHoe Mecto. OHa obecrieunBaeT GOpMUPOBaHHE
y 00y4arommxcsi MPEACTaBICHUN O HAydyHOW KapTHHE MHpa, PacIIMpsieT W 0000Iaer 3HaHWS O YKHUBOW mpHpoje, eé
OTJIMYUTCIIbHBIX IPHU3HAKAX — ypOBHeBOﬁ OpraHuv3alnunu U 5BOJIFOIIHHU, COSI{aéT YCJIOBHA JJId: MO3HAHUSA 3aKOHOB JKUBOU
npupoabl, GopMupoBaHUS (DYHKIIHMOHAIBHOW T'PAMOTHOCTH, HABBIKOB 3JIOPOBOIO M Oe30macHoro obpasza IKH3HH,
9KOJIOTHYECCKOI'0 MBIIIVICHU A, ICHHOCTHOI'O OTHOIICHHUA K JKUBOH IIPUPOAC U YCIIOBEKY.

Bonpmoe 3nauenne OHOJIOrHAST MMEET TAKKE A PpeIICHUSA BOCIIMUTATCIBHBIX W Pa3sBUBAIOIINUX 3aJa4 CPEIHETO
ob1ero oOpa3oBaHus, CONMANM3AIH O0yJaromuxcs. M3ydeHue Onoioruu odbecreynBaeTr yciuoBus Uit GopMupoBaHus
HUHTCIJICKTYAJIbHbBIX, KOMMYHHKAlIMOHHBIX W I/IH(i)OpMaIII/IOHHI)IX HaBBIKOB, 3CTETUUECKON KYJIbTYPBHbI, CHOCO6CTByeT
WHTErpaIiy OMOJIOTHYECKUX 3HAHWH C MPEACTABICHUSIMU U3 PYTUX YUeOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMHUU
u reorpadun. Ha3BanHble TOJOKEHHS O TpeAHa3HaueHHH y4deOHOro mpeamera «bHONOTHS» COCTaBHIIM OCHOBY JUIS
OIIpeNIeNeH s TOX0A0B K 0TOOPY M CTPYKTYPHPOBAHHIO €TI0 COIEPIKAHIS, MIPEACTABICHHOTO B IPOrpaMMe 10 OHOJIOTHH.

OtOop conepxaHus ydeOHOro mnpeamera «buomorus» Ha 0a30BOM YpPOBHE OCYIISCTBIAEH € IO3MIIMH
KyJIBTYPOCOOOPA3HOr0 TOJX0/d, B COOTBETCTBHUH C KOTOPBHIM OOYYaroluecss JODKHBI OCBOUTH 3HAHHUS W YMCHWUS,
3HauYMMBbIe s (popMHpOBaHWS OOIIEH KYJIbTYpBI, ONpENeNIIonie aJeKBaTHOE MOBEJEHNE YeNOBeKa B OKpYKaromiei
TIPUPOITHON cpeze, BOCTPEOOBAHHBIC B TIOBCETHEBHON XU3HHW M MPAKTHUECKOW aesaTenbHOCTH. Ocoboe MecTo B ATOU
cucTeMe 3HAHWN 3aHUMAIOT 3JIEMEHTHI COJIePIKaHUs, KOTOPhIE CIY»XaT OCHOBOW Ui ()OPMUPOBAHHS MPEICTABICHUN O
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTWHE MHpPa W IIEHHOCTHBIX OpPHUEHTAIVSIX JWYHOCTH, CHOCOOCTBYIOIIHX
TYMaHHU3aIluH OMOJIOTHYECKOT0 00pa3oBaHUsI.

CTpyKkTypupOBaHHE COAEpKaHHA YU4eOHOTO MaTepralia B IporpamMme o OHOJOTHH OCYIIECTBICHO C YYETOM
MIPUOPUTETHOTO 3HAYEHUS 3HAHUHN 00 OTIIMYUTEIBHBIX OCOOEHHOCTSIX KMBOM MPUPOABI, O €€ YPOBHEBOW OpTaHHU3AIHNN U
JBONIOLMK. B COOTBETCTBMHM € JTHM B CTpPyKType ydeOHOro mpeaMera «bHONOTHS» BBIIENEHBI CIEIYIOIINE
conepxaTenbHbIe THHUA: «bronorus kak Hayka. MeToabl HayqHOTro TTo3HaHUs», «KieTka kak OMojorndeckas CHCTEMa,
«Opranus3M Kak Ouoyormdeckas cucremay», «CHcreMa W MHOTooOpasne OpraHHYeCKOro MHpay, «IBOTIOMHS >KHBOU
MPUPOJIBD», « IKOCHCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTID.

Lenp nzydenus yueOHOro mipeamera «buosorus» Ha 6a30BOM YpOBHE — OBJAJICHHE O0yUYaIOMIMMHUCS 3HAHUSMHU O
CTPYKTYPHO-(YHKIIMOHATBHON OPTaHM3alH1 KUBBIX CUCTEM Pa3HOT0 paHra W MPUOOpeTeHne YMEHHUI UCIOIh30BaTh 3TH
3HAHUSA ISl TPAMOTHEIX JICHCTBHI B OTHOIIEHHH 00BHEKTOB JKUBOH ITPHPO/IBI U PEIISHHS] Pa3IMIHBIX KU3HEHHBIX TIPOOIeM.

JocTmkenue 1neny n3ydeHns yueOHOro mpeaMera «bromorus» Ha 0a30BOM ypOBHE 00ECHEUHBAETCSl pPelleHUEM
CIIEIYIOINX 3a1a4:

OCBOEHHE O0YUYAIOUIMMHUCS CHUCTEMBI 3HAHWH O OMOJOTHYECKHX TEOPHSX, YUCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX,
TUNOTe3aX, MpaBUiIaX, CIyXKaIIUX OCHOBOW JuIs (hOPMUPOBAHUS MTPECTABIEHUH O €CTECTBEHHO-HAYYHOW KapTHHE MUPA, O
METOoJ]aX HAYYHOTO MO3HAHUS, CTPOSHUH, MHOTO0Opa3ny U OCOOCHHOCTSX KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIlUH,
BBIIAFOIINXCA OTKPHITHAX M COBPEMEHHBIX UCCIIEIOBAHUAX B OMOIIOTHH;

(hopMupoBaHUE y 00yJarOMUXCs MO3HABATENbHBIX, HHTEJUIEKTYAIBHBIX U TBOPUYECKUX CIOCOOHOCTEH B Tporiecce
aHaJIM3a TAaHHBIX O MTYTSIX Pa3BUTHUS B OMOJIOTHN HAYYHBIX B3TJISIIOB, HICH 1 ITOIXOI0B K U3YYEHHUIO )KUBBIX CHCTEM PA3HOTO
YpOBHS OpTaHU3AIINY;

CTaHOBJICHUE y 00YYarOIIUXCsl OOIIEel KyJIbTyphl, PYHKIIMOHAILHON IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U
OLIEHUBATH SIBIICHUS OKPYXKAIOIIIEro MHUpa XXKUBOW MPUPOJIGI HA OCHOBAHWYU 3HAHWUHN M OIBITA, MOMYYSHHBIX MPU U3yYCHHH
OHOIIOT U Y,



(hopMupoBaHUEe y OOYYAIOIMUXCS YMEHUN WILTIOCTPUPOBATH 3HAYCHUE OMOJOTHMYECKUX 3HAHWN B MPAKTHUYECKOH
JSSITEIbHOCTH YCIIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTUH;

BOCIHUTaHUE YOSKIEHHOCTH B BO3MOXKHOCTU TIO3HAHUS YEIOBEKOM JKUBOW MPHUPOJIBI, HEOOXOIMMOCTH OEpeKHOr0
OTHOIIICHUS K HEel, COOJIIO/ICHNS 3TUYCCKUX HOPM IIPH MPOBEIACHUN OMOIOTMYECKUX UCCIICIOBAHUH;

OCO3HAHUE IICHHOCTH OWOJOTMYECKUX 3HAHWHA JUIS TIOBBIIICHUS YPOBHS 3KOJOTHMYECKOW KYJIBTYDHI, JUIS
(hopMUpPOBaHUS HAYYHOTO MUPOBO33PCHUS;

MPUMEHEHUE TPHOOPETEHHBIX 3HAHWA M yMEHUN B TIOBCEAHCBHOM JXWU3HU JUISl OLICHKU IIOCIIEACTBUN CBOCH
JSSITEILHOCTH 0 OTHOIICHUIO K OKPYJKAIoIIe cpeze, COOCTBEHHOMY 370POBBIO, OOOCHOBaHHE W COOJIOJCHHE MEp
npoUIaKTHKH 3a00JICBaHUH.

MECTO YYEBHOI'O ITPEJMETA B YYEBHOM IIJIAHE

B cucreme cpennero odmiero oopasosanus «buosorus», nyuaemas Ha 0a30BOM YPOBHE, SIBJISETCS 00s3aTeIbHBIM
y4eOHBIM MPEAMETOM, BXOJISIIMM B COCTaB MPEAMETHOM 00acTn «ECTECTBEHHO-HAYYHBIE TPEAMETHI».

s u3ydeHus Ouosioruu Ha 0a30BOM ypOBHE cpemHero o0iiero oopasoBanus orBoautcs B 11 knacce — 34 yvaca (1
4ac B HEMEIO).

COIAEPKAHHUE YUYEBHOI'O ITPEJIMETA
11 KUIACC

Tema 1. PazMHOKeHMe H MHAMBUAYAIbHOE Pa3BUTHE OPTaHU3MOB.

KiteTounbIit 1K, WA XKU3HEHHBIN UK KieTku. MHTepdaza u murto3. [Iporecchl, nporekawmnme B HHTEpdhase.
Permukammst — peakmust matpuuHoro cuHTesa JIHK. Ctpoenme xpomMocoM. XpOMOCOMHBIA Ha0Op — KapHOTHIL
JIMIIOMAHBIA M TamjoOWAHBIA XpPOMOCOMHBIE HabOopbl. XpomaTuibl. LuTONOrMYecKHe OCHOBBI Pa3MHOXKEHUS U
WHIAUWBUAYAJIBHOI'O pa3BUTHUA OPraHU3MOB.

Henenne xnerkn — muto3. Cragnu muto3a. [Iporecchl, mporcxosimye Ha pa3HbIX CTaAUAX MUTO3a. bronornyeckwii
CMBICII MUTO3A.

[Iporpammupyemast THOETH KIIETKH — arlonTo3.

@opMBI pa3MHOXKEHHSI OPraHM3MOB: O€crojoe W ToJjoBoe. Buapl Oecrmonoro pa3MHOXKEHHS: JEJICHHE HalBOE,
MMOYKOBaHHUE OJTHO- 1 MHOTOKJIETOYHBIX, CIOPOOOpa30BaHNe, BETETATUBHOE pa3MHOXKeHHE. MICKyCCTBEHHOE KIIOHHPOBaHHE
OpPTaHMU3MOB, €TO 3HAYEHHE JJISI CENIEKIUH.

[TonmoBoe pa3MHOXKEHHUE, ero OTINYNS OT OECIIONOTO.

Metio3. Cragum Meiioza. Ilporteccrl, mpoucxoismnme Ha craausax Meiosza. [loBemerme XpomocoM B Meio3e.
Kpoccunrosep. buonornueckuii cMbici U 3HaUEHUE MeH03a.

l'amerorenes — mporecc 00pa3oBaHUA MOJOBBIX KJIETOK Yy KHBOTHBIX. [10TIOBEIE JKele3bl: CEeMEHHUKN U SIMYHHUKH.
OOpa3oBaHue W Pa3BUTHE TOJOBBIX KIETOK — TraMeT (CIIepMaTO30WI, SHIIEKICTKA) — CIIEPMATOrCHE3 W OBOTCHE3.
Oco0OeHHOCTH CTPOCHHUS SHIIEKIIETOK U criepMaTo3ouoB. Omionorsopenue. [lapreHorenes.

WnnuBuayansHoe pa3BuTHe (OHTOreHe3). DMOpHOHATBFHOE pa3BuUTHE (3MOpHOreHes). OTambl 3MOPHOHAIBEHOTO
pPa3BHUTHS y MO3BOHOYHBIX JKABOTHBIX: IPOOJIEHHE, TacTpyismus, opranoreHe3. IloctamOpronansHOe pasBuTHe. THIst
TOCTIMOPHOHAIEHOTO PAa3BUTHS: TIPSAMOE, HETIPsAMOe (THIMHOYHOE). BiusH1e cpeasl Ha pa3BUTHE OpraHU3MOB, (DAKTOPHI,
CTIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIEC YPOICTBA.

Poct u pasButHe pacrernii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOSHNE CEMEHH, CTa TN Pa3BUTHSI.

JdemoHcTpanun:

Tabmumer 1 cxembl: «@OpMBI pa3MHOXKEHHSI OPTaHU3MOBY, «J{BOITHOE OIIIOZOTBOPEHHE Y IBETKOBBIX PACTEHHI,
«BereratuBHOE pa3MHOXEHHE pacTeHH», «/lemeHne kimerku Oakrtepuitn, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHme
xpoMocoMbl», «Kiuerounsld nukm», «Permmmkauus JTHK», «Mwuto3y, «Meio3», «lIpsMoe u HempsMoe pa3BUTHUEY,
«["amerorene3 y MIEKOITUTAIONINX U YellOBeKay, « OCHOBHBIC CTaTUH OHTOT'€HE3a.

O6opymoBanue:  MHKPOCKON,  MuKporpenapatel  «CriepMaTo30uapl  MIIEKOMUTAOMEro»,  <«SldmeKnerka
MJIEKOMTUTAloMIero», «KaproknHe3s B KJIETKaxX KOpelIKa JyKa», MarHUTHas MOJENb-alllInKaus «Jlenenue KIeTkmy,
monenb JIHK, moxens Merada3HoOi XpOMOCOMBL.

JlabopaTtopHble U MpakTHYecKHe PadoThI:

JlaGoparopHast pabora Ne 3. «HaOmromeHume wmmnTO3a B KJIETKaX KOHYMKA KOpEIIKa IIyKa Ha TOTOBBIX
MUKpOIIperapaTaxy.

JlaGoparopHas pabora Ne 4. «M3ydeHne cTpoeHuUs OJIOBBIX KJIETOK Ha TOTOBBIX MUKpPOMpenapaTaxy.

Tema 2. HacieACTBEHHOCTb U H3MEHYUBOCTh OPraHU3MOB.

[Ipenmer u 3amaum reHeTwku. Vcropusi pa3BUTHS T€HETHKH. POJb MUTONOTHHM W SMOPHOJOTHH B CTAHOBJICHUHU
reHeTuku. Bkmaj poccuiickux u 3apyOeKHBIX YUEHBIX B Pa3BUTHE T€HETHKU. MeToNIbl reHeTUKH (THOPHI0IOTHIECKUN,
LHUTOr€HETUYECKUH, MOJIeKyJsipHO-TeHeTndeckuid). OCHOBHBIE TeHeTHdeckue MOoHATHs. [eHernyeckas CHMBOJIMKA,
HCIOIb3yeMas B CXEMaX CKPEIINBAHNM.



3aKOHOMEPHOCTH HACTIEIOBAHUS IPU3HAKOB, ycTaHOBIeHHBIE [ Menaenem. MoHOrHOpHIHOE CKpelBaHUE. 3aKOH
eIMHOO00pa3usi THOPHUIOB MEpPBOro NokoyneHus. [IpaBuino noMuHUpOBaHMS. 3aKOH pacIleIUieHUs Mpu3HakoB. [ umoresa
quCTOTHI rameT. [loHOE U HEeMmoMHOE TOMUHUPOBAHUE.

JurnOpuaHoe ckpermBaHue. 3aKOH HE3aBUCHMOTO HACICIOBaHUS MPU3HAKOB. [[UTOreHETHYECKHE OCHOBBI
JUTUOPUTHOTO CKPEIIUBaHUs. AHAIM3HUPYIOIIEe CKpeluBaHue. VICronb30BaHNEe aHAIM3UPYIONMIETO CKPEIUBAHUS IS
OIpeIeIeHUs] TEHOTHIIA OCOOH.

CueruieHHOe HacnenoBaHue npu3HakoB. Padora T. MopraHa 1o CIICIIJICHHOMY HAacJe0BaHHIO TeHoB. HapyieHue
CIICTUICHUS TEHOB B PE3yJIbTaTE KPOCCHHTOBEPA.

XpoMOCcOMHasi TCOPHUS HACTIEICTBEHHOCTH. | eHEeTHUEeCKue KapThl.

lenernka mona. XpOMOCOMHOE OIpeAeNieHHE Iojia. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIE |
rereporaMeTHbIe OpraHu3Mbl. HacnmenoBanme Npru3HaKOB, CLHEIIICHHBIX C TIOJIOM.

M3MenunBocTh. Buabl M13MEHUMBOCTU: HEHACIEACTBEHHAs U HacleACTBEHHas. Ponb cpefpl B HEHACIEACTBEHHOU
W3MEHYMBOCTH. XapaKTepHCTHUKAa MOTU(PHUKAIMOHHOW HM3MEHYMBOCTH. BapHallMOHHBIN psii W BapuUalMOHHAS KpUBas.
Hopma peakiuun mnpusHaka. KonumdecTBeHHBbIE M KAa4yeCTBEHHBIE NIPU3HAKM M WX HopMa peakmuu. CBoicTBa
MO (UKAIIMOHHON H3MEHYHUBOCTH.

HacnencrBenHasi, Wiy T€HOTHIIMYECKas, M3MEHYHMBOCTh. KOMOWMHATHBHAS HM3MEHUMBOCTh. MeEHO3 M IOJOBOM
MPOIECC — OCHOBA KOMOMHATHMBHON HM3MEHYMBOCTH. MyTallMOHHAs M3MEHYMBOCTh. Kiaccudukamus myTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIe. YacToTa W mpuuuHbBl MyTanmid. MyTareHHble ()aKTOphl. 3aKOH T'OMOJIOTMUECKHX PSIOB B
HaciencTtsenHou n3Menunsoctu H. M. BaBunosa.

BresnepHas HacaeICTBEHHOCTh M U3BMEHYUBOCTbD.

I'enernka wuyenoBeka. Kapuorum denoBeka. (OCHOBHBIE METOJBI TEHETUKH YEIOBEKA: T'€HEAJOTHYECKUH,
OJIN3HEIOBBIM, IUTOICHETHUYECKUH, OHOXMMHUYECKHH, MOJEKYIApHO-TeHeTHueckuii. COBpPEMEHHOE OINpENeCHUE
FEHOTHUIIA: TIOJIJHOTEHOMHOE CEKBEHUPOBAHUE, TE€HOTUIIMpOBaHME, B TOM uuciae ¢ nomombto [IIP-ananu3a.
HacnencrBennbie 3a007eBaHUsI YeNlOBEKa: TEHHBIE OOJIe3HH, OOJIE3HU C HACIEICTBEHHOW MPEApaciolokeHHOCTHIO,
XpoMocoMHbIe Ooe3Hn. CoMaTHUecKne W reHepaTuBHbIC MyTarud. CTBOJOBBIC KIIETKH. [IpuHIMITBE 3M0poBOTO 00pa3a
JKU3HU, JUArHOCTHKH, IPOPHIAKTUKHA M JICUCHUs IeHETHYECKUX Oosie3Hel. MeInKo-TeHeTHUeCKOe KOHCYIbTHPOBAHHE.
3HaueHHE MEAUIIMHCKON T'€HETUKY B MPEIOTBPAICHUH U JICUCHUH IeHETHYECKUX 3a00ICBaHNUI YETI0BEKA.

JdemoncTpanumn:

Ioptpersr: I'. Mennens, T. Mopras, I'. ae ®pus, C. C. Uersepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBuiios.

Tabmume! 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHKUE U €T0 IUTOTCHETHYECKast OCHOBAY, «3aKOH pacHIEIICHUS U
ero IUTOTeHETHYECKasi OCHOBa», «3aKOH YHCTOTHI ramer», «/lurubpumHoe ckpemuBanuey, «L{uTomormueckrne OCHOBBI
TUTHOPUIHOTO CKpEIIMBaHusDy, «Melo3y», «B3auMozaelcTBHe ajlIeIbHBIX TeHOBY», «[ eHEeTHMUeCKHe KapThl PacTCHUH,
KUBOTHBIX M 4elloBeKa», «['eHeTnka moia», «3aKOHOMEPHOCTH HACIEIOBAHUS, CIEIUICHHOTO C MmojoM», «KaproTums
YeloBeKa W IKUBOTHBIX», «Bunmel m3meHumBOCTHY, «MoauukannoHHAas HW3MEHYHWBOCTH», «HacmemoBanme pesyc-
(akTopay, «I'eHeTHKa TPy KpoBwm», «MyTalimoHHAas H3MEHUYUBOCTHY.

ObopynoBanue: MoOAeNH-amIuIuKaun  «MoHOTHOpUAHOE CcKpemmBaHue», «HermomHoe moMHHHUpOBaHUEY,
«durnbpuaHoe ckpenmBanuey, «llepekpéct xpomocomy, MUKPOCKON U MHUKporpenapart «/po3odunay (Hopma, MyTanuu
(hopMBI KPBITEEB M OKPACKHU TeNa), Tepoapuii «I opox IMOCEBHO».

JlabopaTopHble U MpaKkTHYECKHEe PadoOThI:

JlaboparopHast padora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO W JWUTHOPHIHOTO CKPEIIMBAHUSA Y
Ip030(HITEI HA TOTOBBIX MHUKPOITPENapaTaxy».

JlaGoparopHas padota Ne 6. «M3yueHne MOAN(PUKATMOHHOW U3MEHYNBOCTH, TIOCTPOSHNE BAPHALIMOHHOTO Psijia U
BapUALMOHHOW KPUBOWY.

JlabopartopHas padota Ne 7. «AHanmm3 MyTanuid y qpo30(HiIsl Ha TOTOBBIX MUKPOIIPEapaTaxy.

[IpakTudaeckas padora Ne 2. «CocTaBieHre 1 aHAJIN3 POJOCTOBHEIX YETOBEKA.

Tema 3. Cesnexkuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IpouLecc. 3apoKIeHUE celeKUuu U goMectukauus. Yuenue H. M. BaBuioBa o meHTpax
MIPOUCXOXKJICHHSI U MHOT000pa3us KyJIbTYPHBIX pacTeHui. LIeHTpBI MporCcX 0k IeHUs TOMAITHIX KUBOTHBIX. CopT, Iopoza,
LITaMM.

CoBpeMeHHbIE METOJBI CeNeKIn. MacCOBBI M WHAWBUYATbHBIA OTOOPHI B CENEKIIUN PACTEHWW U JKUBOTHBIX.
Omnenka skcrepbepa. brauskoponcTBeHHOe ckpernuBaHne — WHOpUAWHT. Yncras nuaus. CKpelMBaHUEe YHCTHIX JIMHUM.
I'ereposuc, mim rnbpuaHas cuna. HeponcrBenHoe ckpermuBanne — ayropuauar. OTaanéHHas THOpUIu3aIis U e€ yCIexm.
UckyccTBeHHBI MyTareHe3 M IMOJY4YEHHE MOMUIUIONIOB. JIOCTHKEHMsSI CENeKIUMU PACTEHUM, >KUBOTHBIX U
MHKPOOPTaHU3MOB.

buoTexHomorus kKak oTrpacib NpouW3BOACTBAa. |'eHHash WHXKeHepus. DTamnbl co3nanus pekomOuHanTHOH JIHK u
TpaHCTeHHBIX opraHu3MoB. Knerounas unxeHepus. Knerounsie KyabTypbl. MUKPOKIOHAJIBHOE Pa3MHOKEHUE PACTEHUN.
KiionupoBanre BBICOKOIPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB. DKOJOIMYECKUE W ITUYECKHE MPOOJIEMBI.
I'MO — renernueckd MOIU(HUIUPOBAHHBIE OPTAHU3MBI.



JemoHcTpanuu:

[Moptpersi: H. U. Basunos, U. B. Muuypum, I'. 1. Kapneuenko, M. @. HBanos.

Tabnuipr 1 cxembl: kapTa «lIeHTpBI TPOMCXOXKACHUS W MHOTrOOOpaswsi KyJIbTYPHBIX pacTeHwit», «llopoab
JIOMAIITHUX JKUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHuit», «OtnanéHnas ruOpumusanus», «Paborel akamemuka M. O.
Weanora», «l[lomumnonaus», «OObekThl  OuoTexHONOrum», «KierouyHele KyJabTyphl H  KIIOHHPOBaHUEY,
«KoHcTpynpoBaHue U IEPEHOC TEHOB, XPOMOCOM).

OOopynoBanue: MYJISDKA TUIOJIOB M KOPHEIUIONOB JMKUX (OpM M KyJIbTYPHBIX COPTOB pAacTeHHi, repOapuit
«CenbCKoX 03 HCTBEHHBIE PACTEHUSD.

JlabopaTopHble U MpaKTHYeCKHE PadoThI:

OKCKypcusa«OCHOBHBIE METOMBI U JOCTHIKCHHS CEIEKIIMHM PACTEHUU M KUBOTHBIX (HA CEJEKIMOHHYIO CTaHIIUIO,
TUIEMEHHYI0 (epMy, COPTOHMCIBITATENBHBIH yYacTOK, B TEIUIMYHOE XO3AHCTBO, JaOOpaTOpHIO arpOyHHUBEPCHTETAa HIIU
Hay49HOT'O IIEHTPA)».

Tema 4. JBoJIOIHOHHAA OHOJIOTHS.

[Ipennochuiky BOZHUKHOBEHHSI BOJIIOIIMOHHON TEOpUHU. DBOJIIOIIMOHHAS TEOPUS U €€ MeCTO B Ouosioruu. BiusiHue
SBOJIOIIMOHHOW TEOPUH Ha PA3BUTHE OMOJIOTHH U IPYTUX HAYK.

CaunerenscTBa 3BOMONNM. [laneoHTONOrMYeCKre: MOCIe0BaTEIbHOCTD TOSBIEHHS BH/IOB B MaJIEOHTOIOT HUECKOM
JIETONHUCH, TiepexoHbIe popMbl. broreorpaduueckue: cXoAcTBO U pazinune GpayH u (Iop MaTepUKOB U OCTPOBOB.

OMOPHOIIOTHYECKHE: CXOJCTBA M pa3ivuusi SMOpPUOHOB PAa3HBIX BHJOB IO3BOHOYHBIX. CpaBHHUTEIBHO-
AHATOMHUYECKHUEC. TOMOJIOTUYHBIC, aHAJIOTUYHBIC, PYAMMCEHTAPHBIC OpraHbl, aTaBU3MBbI. MOJ’IeKy.]'ISIpHO'6I/IOXI/IMI/I'-ICCKI/IGZ
CXOACTBO MEXaHNU3MOB HACJICACTBEHHOCTHU N OCHOBHBIX MeTa6OJ'II/I‘IeCKI/IX HYTCI\/II Y BCE€X OpraHU3MOB.

OpomtonnonHas Teopust Y. lapuna. [IpenmochliIiki BO3ZHUKHOBEHUS JapBUHU3MA. J[BIDKYIIME CHUIBI DBOJOIIHH
BHJI0B 110 JlapBHHY (M30BITOYHOE pAa3MHOMKEHHUE ITPH OTPAaHNYEHHOCTH PECYPCOB, HEOMPEAEIEHHAsI N3MEHYHBOCTH, OOpH0a
3a CyIIIECTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus sBomonuu (CTD) u e€ ocHOBHBIE TTOTOKEHHUS.

MuxkposBomtonud. [lomynsuus Kak eIMHUIA BUIA U SBOJIFOIIUH.

Jpwkymme cuibl ((GakTopbl) SBONIONUN BHJIOB B TpUpoje. MyTAllMOHHBIH MpOIecC W KOMOMHATHBHAS
W3MEHYMBOCTH. [lomynsnronHbie BOTHBI U Aperd reHoB. M3omsius 1 MUTparusl.

EctecTBeHHbBINH 0TOOP — HAIPABIAIONIHMKA (HAaKTOP IBOIOIUH. DOPMBI €CTECTBEHHOI'O 0TOOpA.

[MprcnocobIeHHOCT, OPraHW3MOB KaK pPe3yibTaT dBOMIONMH. [IpuMepsl MPHCIOCOONCHUNH Y OpraHW3MOB.
Apomopdh03bl 1 HAMOATANTTAIIHH.

Bun u BunooOpasoanue. Kpurepun Buna. OcHOBHBIC (POPMBI BHI000pa30BaHus: reorpapuieckoe, SKOIOrHIECKOeE.

MakposBomonusi.  Dopmbl  dBoNrONMK:  (DUIIETHYECKAs, JUBEPTECHTHAs, KOHBEPI'eHTHAs, IapajuielbHasl.
HeobpaTtnMocTh 3BOJTIONIHM.

[IpoucxoxmeHne OT HeCHEMAIW3UPOBAHHBIX TMpenkoB. llporpeccupyromas crenuanM3ands. AJanTHBHAS
paauanys.

JdemoHcTpanun:

IToptperst: K. JIuaneit, XK. b. Jlamapk, Y. Jlapsun, B. O. Kosanesckuii, K. M. bap, O. I'ekkens, . Mromrep, A. H.
CeBepI1oB.

Tabmumer 1 cxembl: «Pa3BUTHE OPraHMYECKOrOo MHUpa Ha 3emiey», «3apOoAbIlid ITO3BOHOYHBIX >KHBOTHBIX),
«Apxeorntepurcy, «Popmbl 00pBOBI 3a cymiecTBoBaHue», «EcTecTBeHHBIH 0TO0P», «MHOTr000pa3ne COpToB pacTeHUI,
«MHoroobpazue  moponm  KUBOTHBIX»,  «llomymsmmm»,  «MyTannoHHAasT  W3MEHUYHUBOCTE»,  «ApoMOpGO3BI»,
«Mmmoamanrtanumy, «O0mas aereHepanus», «JBrmkyiue cruiasl 3Boironnm», «Kapra-cxema Mapipyra myremiecTBust Y.
Hapeunay, «boppba 3a cymecTBoBaHue», «lIpucrocobneHHOCTh opraHn3MOBY, «I'eorpadudeckoe BUI000pa3OBaHUEY,
«DKOJIOTHIECKOEe BUI000Pa30BaHUE.

ObopynoBaHue: KOJUIEKIIMSI HACEKOMBIX C Pa3THUYHBIMH THUTIAMH OKpAacKd, HaOOp TUIONOB M CEMSH, KOJIJIEKITUS
«[IpuMepsI 3aIUTHBIX MPUCTIOCOOIEHUH Y )KUBOTHBIX», MOIeTh « OCHOBHBIC HAIIPABICHUS 3BOIIOLUNY», 00bEMHAS MOJIEITH
«CTpoeHue TOIOBHOT'0 MO3Ta TTO3BOHOYHBIX).

buoreorpaduyeckas kapra Mupa, KoJuteknus « DopMbl COXpaHHOCTH NCKOITAEMBIX JKUBOTHBIX M PACTEHHIT», MOJIENb
armumkanus  «llepekpéct xpomocom», BiaxkHBIE Tpenapatbl «Pa3BuTne Hacekomoro», «Pa3BUTHE ISATYIIKHY,
MUKporipernapat «Jpo3oduna» (HopMa, MyTariu (pOpMbI KPBLUTEEB U OKPACKH Tema).

JlabopaTtopHble U MpakTHYeCKHe PadoThI:

JlaGoparopnas padora Ne 1. «CpaBHEHHE BHJIOB 110 MOP(OIOTHYECKOMY KPUTEPHIOY.

JlaGoparopHas padorta Ne 2. «OnucaHue MPUCIIOCOOIEHHOCTH OPraHU3Ma U €€ OTHOCHUTEIIEHOTO XapaKTepay.

Tema S. Bo3HnkHOBeHMe H pa3BUTHE KU3HU Ha 3emuie.

JloHayuyHble TPEACTaBICHHUS O 3apOXKAECHWU >KU3HHM. HaydHble IMIOTE3bl BO3HUKHOBEHHUS KM3HM Ha 3eMie:
abuoreHe3 W maHcrepMus. XUMHYECKast 3BOMIONUS. AOMOTEHHbBI CHHTE3 OpPraHMYECKUX BELIECTB U3 HEOPraHUYECKHUX.
OKcHepruMeHTalbHOE TOATBEPKACHUE XMMUYECKOH 3BomonuK. HavanpHble 3Tansl Ononornyeckoi ssomonun. ['umoresa
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PHK-mupa. ®opmupoBanre MeMOpaHHBIX CTPYKTYp U BOSHUKHOBEHHE NMPOTOKJIETKU. [lepBble KIETKM M MX 3BOIIOLUS.
®opMHpPOBaHHE OCHOBHBIX TPYIIM KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emiie mo 3pam u nepuoaam. Karapxeii. Apxeiickas u npotepo3oiickas »psl. [laneo3oiickas 3pa
U e€ TIeproabl: KeMOPHUICKHIA, OPJJOBUKCKUI, CUITYPUIICKUH, IEBOHCKHH, KAMEHHOYTOJbHBIH, TEPMCKHH.

Me3o30licKast 3pa U €€ IEpUOJIbl: TPUACOBBIHI, FOPCKUI, METIOBOM.

Kaiinozolickas spa 1 e€ neproapl: MaaeoreHOBbId, HEOT€HOBBIH, aHTPOIIOT€HOBBIMN.

XapakTepuCcTHKa KIuMaTa ¥ TeoIOrMYeCcKUX MporeccoB. OCHOBHBIE 3TAIlbI ABOIIOIUHN PACTUTENBLHOTO U dKUBOTHOTO
Mupa. ApoMopdo3sl y pacTeHU# U KUBOTHBIX. [losiBIIeHHE, paclBET U BBIMUPAHHUE TPYIII KHUBBIX OPTaHH3MOB.

Cucrema opraHM4ecKOro Mupa Kak oTpakeHue 3BOoIuH. OCHOBHBIE CUCTEMAaTHYECKHE TPYIIIbI OPTaHU3MOB.

OBosonyA YenoBeka. AHTPOIOMOTUS Kak HayKa. Pa3BuTue mpeacTaBiIeHni 0 MPOUCXOXKICHUH YenoBeka. MeTosbl
M3ydeHus aHTpororeHesa. CXoAcTBa U pa3niMs YedoBeKa U KUBOTHBIX. CHcTeMaTHUeCKOe MOJI0KEHNE YeTOBeKa.

Hewkymme cunbl (pakropsl) aHTpororeHeza. HacnmencTBeHHass HM3MEHUMBOCTH M €CTECTBEHHBIH OTOOp.
OO1ecTBeHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUil TPyla, MBIIUICHHUE, PEUb.

OcHOBHBIE CTaJIMM U BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek ymenblil, YenoBek MpsSMOXOAIINMT,
UenoBek HeaHaepTanbckuii, YemoBek pa3ymHbId. Haxomku HMCKOMAaeMBIX OCTAaTKOB, BPEMs CYIIIECTBOBaHUS, O0JIACTH
pacnpocTtpaHeHusi, 00bEM TOJIOBHOIO MO3Ta, 00pa3 KHU3HHU, OPYIHsL.

UenoBeueckue pacel. OcCHOBHBIE OONBIIME pachl: €BponeouaHas (eBpas3uiickasl), HErpo-aBCTpaJOHIHAs
(3kBaTOpHMANibHAs), MOHTOJOWIHAs  (a3MaTCKO-aMepuKaHCKas). YepTbl  MPUCIOCOOJICHHOCTH  MPEIACTaBUTEICH
YeJI0BEYECKUX pac K YCIOBHUAM cyliecTBoBaHMs. EqunHcTBO YenoBeueckux pac. Kputnka pacuzma.

JdemoncTpanumn:

[Toptpersi: @. Penn, JI. IMactep, A. W. Omapun, C. Muiep, I'. FOpwu, Y. JlapBus.

Tabmumpt u cxembl: «Bo3ankaOBeHHEe COMHEYHON CHCTEMBI», «Pa3BUTHE OpraHMYECKOro Mupa», «PactutenbHas
Kierkay, <«KuBoTHas xkierka», «llpokapmormueckas xieTkay, «CoBpeMEHHas CHCTeMa OpPTaHWYEeCKOro MHUpay,
«CpaBHEHHE aHATOMHYECKHMX 4YEpT CTPOEHHS 4UeIOBEKa W 4YeNOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MeCTa
MAJICOHTOJIOTMYECKUX HAXOJOK MPENKOB COBPEMEHHOIO YeNOBeKay, «/IpeBHeliiue moan», «JpesHue ntoan», «lleppbie
COBpEMEHHBIE JIIO», «1enoBeuecKkre paco.

Ob6opynoBanue: myisiku «[IporcxoxieHre yenopekay (OI0CThI aBCTPANIONUTEKA, MMTEKAHTPOIIa, HeaH epTaiblia,
KpPOMaHBOHIIA), CIICTIKH WM W300paKCHUS KaMEHHBIX OpYIWi TEpBOOBITHOrO dYeNOBEKa (KaMHH-YOIIIEPH, pyowmia,
CKpeOua), TeOXpOHOJIOrHIecKas TabIuIa, KoeKus «PopMbl COXpaHHOCTH MCKOMIAEMBIX JKUBOTHBIX M PACTCHHI».

JlaGopaTopHble M MpaKTHYeCKHe PadOThI:

[Ipaktrueckas padora Ne 1. «M3ydeHNE NCKOMAEMBIX OCTaTKOB PACTEHHUH M JKUBOTHBIX B KOJUICKITHSIX).

OKCKypcHs « IBOIIONUS OPTaHUYECKOTO MHUpa Ha 3emiie» (B €CTECTBEHHO-HAYIHBIN MM KPaeBETICCKUN My3eii).

Tema 6. Opranu3Msbl 4 OKpy:Kaias cpeaa.

OKonorug Kak HayKa. 3aladd W paslelbl SKOJOTHH. MeTombl HKOMOTHYECKHX HCCIIEJOBAHUNA. DKOIOTHYECKOe
MHPOBO33pPEHHE COBPEMEHHOT'O YEIOBEKA.

Cpensl oOUTaHWS OPTaHU3MOB: BOJHAS, HA3eMHO-BO3/TyIIIHAS, TIOYBEHHAS, BHYTPHOPTaHU3MEHHAS.

Oxonorudyeckne ¢aktopel. Kimaccmdukamuss HSKoJIOTHYECKHX (DaKkTOpoB: aOMOTHYECKHE, OHOTHYECKHE |
aHTpOIOreHHbIe. JleficTBIe FKOIOrndecKiX (haKTOpOB Ha OPTaHU3MBI.

Abuorndeckne (aKTOpPHL: CBET, TeMIepaTypa, BIaxHOCTh. DoromepuomamsMm. llpucnocolneHns opraHu3MOB K
NECTBHUIO a0MOTHIECKHX (PaKTOpOB. bronormdeckue puTMBL.

buotnueckue dakropsl. Buasl OGHOTHYECKHX B3aWMOIEHCTBHIA: KOHKYPEHIIHS, XUIIHUYECTBO, CHMOHMO3 U €ro
¢opmer. [lapazutusMm, koomeparusi, MyTyalu3M, KOMMEHCAlIH3M (KBapTHPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIHN3M,
HeliTpanu3M. 3HadueHre OMOTHIECKUX B3aUMOEHCTBUN IS CYIIIECTBOBAHUS OPTAHU3MOB B MIPUPOIHBIX COOOIIECTBAX.

OKOJIIOTHYECKUE XapaKTEePUCTHKU monyisinur. OCHOBHBIC IMOKa3aTeNyd MOMYJSINHN: YHCISHHOCTh, IUIOTHOCTH,
POXIaeMOCTh, CMEPTHOCTB, IIPUPOCT, MUTpaIws. JnHaMUKa YHCICHHOCTH TOMYIISINN U €€ PEryIIsIIsL.

JdemoncTpannm:

[optpetsi: A. I'ymbonsar, K. @. Pynbe, 3. ['ekkens.

Tabmumpr u cxemsl: kapta «lIpuponusie 30HB 3emum», «Cpefpl OOUTaHUS OPraHU3MOBY, «DOTOIMEPHOIUIMY,
«[lomymnsinmny», «3aKOHOMEPHOCTH POCTa YHCICHHOCTH TOMYJISIIUU HHPY30puHu-Typenbkny, «llutesie memmy.

JlabopaTopHble U MpakTHYeCKHe PadoThI:

JlaGopartopnas padora Ne 3. «Mopdonorudaeckre 0COOEHHOCTH PACTEHUH U3 Pa3HBIX MECT OOUTAHUSY.

JlaGoparopHas padorta Ne 4. «BnusiHuE cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[Ipaktnueckas padora Ne 2. «Ilogcuér mIOTHOCTH MOIMYJISIIMKA PA3HBIX BUJOB PACTEHUID.

Tema 7. Coo0uiecTBa U 3K0JIOTHYECKHE CHCTEMBI.

CoobmiectBo opranu3MoB — OuoneHo3. CTpyKTypbl OMOLIEHO3a: BHAOBAas, MPOCTPAHCTBEHHAs, TpoduuecKas
(nmumeBas). Bugpl-nomuHanThl. CBSI3M B OUOIIEHO3E.

Okonoruyeckue cucteMbl (dkocuctembl). llonstue o0 »skocucreme u OuoreoneHoze. DOyHKUHMOHATbHBIE
KOMIIOHEHTBI 3KOCUCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBHI, peyLleHThl. KpyroBOpOT BENIECTB M MOTOK SHEPTUHU B IKOCUCTEME.
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Tpoduueckue (muiieBbie) ypoBHU 3KocHcTeMbl. [IumeBrsie nenu u cet. OCHOBHBIC MTOKa3aTeNd HKOCUCTEMBI: OroMacca,
MPONYKIHA. DKOJOrMYecKre MUpaMUIbl: MPOAYKIHH, YUCIEHHOCTH, Onomacchl. CBOMCTBa IKOCHCTEM: YCTOWYHBOCTS,
camoperynsanus, passurue. Cykueccus.

[Ipuponusie 3x0cucTEMBI. DKOCUCTEMBI 03€P U peK. DKOCHCTEMA XBOHHOIO MIIM LIMPOKOIMCTBEHHOTO JIeca.

AHTPONOTeHHBIE YKOCHCTEMBI. ATPOIKOCUCTEMBL. Y pOOIKOCHCTEMBI. bronornyeckoe u X03sIiCTBEHHOE 3HAYCHUE
arpodKOCHCTEM U yPOOIKOCHUCTEM.

BuopaznooOpasue kak GaxTop ycToHUnBOCTH 3KocucTeM. CoxpaHeHne OHOIOTHYECKOro pa3HooOpas3ust Ha 3emiie.

VYuenune B. U. Bepuaackoro o 6uocdepe. ['panmiipl, coctaB U cTpykrypa Omocdepsl. JKnuBoe BemecTBO U €ro
¢yskiun. OcodbeHHocTH OMOCcdephl Kak TII00ANTbHON SKOCHCTEeMBI. Jl[MHAMHUYeCKOe paBHOBECHE W OOpaTHas CBS3b B
ouochepe.

KpyroBopoThl BeIeCTB M OMOr€OXMMHUYECKHE ITUKIBI 3JEMEHTOB (Yriepoaa, a3ora). 30HAJIBHOCTE OUOCHEpHI.
OcHOBHBIE OMOMBI CYIIIH.

UenoBeuectBo B Ouochepe 3emiid. AHTpPONOreHHbIC HM3MEHEHUs B Ouocdepe. [1oOanbHBIE IKOJOTHYECKUE
MPOOIIEMBI.

CocymectBoBanne mnpupoabl U yenoBedecTBa. CoxpaHeHHe OHOpa3HOOOpas3usi Kak OCHOBa YCTOWYHBOCTH
6nochepbl. OcHOBA PallMOHAILHOTO YIPABJICHUS IPUPOJHBIMHA PECYPCAMHU U UX UCTIONB30BaHUE. JJocTmkeHus: Gnonoruu
U OXpaHa IPUPOJBL.

JdemoncTpanumn:

[optpersi: A. JIx. Tencnu, B. H. Cykauég, B. U. Bepraackuii.

Tabnuuer u cxembl: «llumepble nenmny», «bruoneHos: coctaB U cTpykTypay, «IIpupoansie coobmectBay, «llenu
MUTaHus», «OJKojJorndeckas nupamuga», «buochepa u dyenoBek», «IKOocHCTEMAa UIMPOKOIMCTBEHHOTO JiEcay,
«KxocucTemMa XBOWHOTrO Jeca», «buormenos Bomoémay, «ArporeHos», «lIpumepHbIe aHTPONOTEeHHBIE BO3/JICHCTBUS Ha
HpUpPOaY», «Ba)kHellre UICTOYHUKH 3arpsi3HEHUST BO3/lyXa U IPYHTOBBIX BOI», «IlouBa — BaykHeHIIas cOCTaBIAOIIAsS
ouochepbr», «DakTophl Jerpamanyu mousy, «llapHUKOBBIH dPdekT», «DakTopsl PaJIUOAKTHBHOTO 3arpsi3HEHUS
ounocdepn», «O0MIas crpykrypa ouochepsi», «Pacmnpocrpanenue xu3Hu B ouochepe», «O30HOBBINA dKpaH OHOCHEphI,
«Kpyroopot yrnepona B 6uochepe», «Kpyropopor azora B mpupoje».

Ob6opynoBanue: Mojenb-aniumkanus «TUIIWYHbIE OWOIEHO3bI», Tepbapuii  «PacTUTenbHBIE COOOIIECTBAY,
KOJUTEKITUH «broreHo3», « Bpenurenn BaKHEUIITUX CETbCKOXO03SHCTBEHHBIX KYJIBTYpP», TepOapii U KOJUTCKITNH PaCTCHUMA
U )KMBOTHBIX, MPUHAJIEKAITUE K Pa3HBIM SKOJIOTHYECKUM IpyIinam oaHoro Buja, Kpacnas kaura Poccuiickoii @ enepanuu,
M300paXKeHUsT OXPAHSIEMBIX BHJIOB PACTCHUH U )KUBOTHBIX.

MJIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA TPOI'PAMMBI 11O BUOJIOT'MU HA BA3OBOM
YPOBHE CPEJHEI'O OBIIET'O OBPA30OBAHUSA
Cormmacao ®I'OC COO, ycraHaBIMBAIOTCS TpeOOBaHUSA K PE3yabTaTaM OCBOCHUS OOYJAIONTUMHUCS IPOrPaMM
cpemHero ooIiero o0pa3oBaHus: IMYHOCTHBIM, METAITPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType TUYHOCTHBIX pe3yabTaTOB OCBOCHUS mpenMeTa «bHomorus» BeIIENeHb] CIEAYIONIe COCTABIISIOMINE:
OCO3HaHHE OOYJAIOMMMHUCA POCCHICKOW TPaKJAHCKOH HWIAGHTUYHOCTH — TOTOBHOCTH K  CaMOpPa3BUTHIO,
CaMOCTOSITEIBHOCTH M CaMOOTPEeNICHHIO, HATHIUE MOTHUBAIMU K OOYYEHHIO OMONOTrHH, IIeJICHAIIPABIEHHOE Pa3BUTHE
BHYTPEHHHX YOEXKIEHUN JUYHOCTH Ha OCHOBE KIFOUEBBIX IIEHHOCTEH W WCTOPUYECKUX TPATUIMA pPa3BUTHA
OMOJIOTMYECKOTO 3HAaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOMIMXCS PYKOBOJICTBOBATHCS B CBOCH JAESTEIHHOCTH
[IEHHOCTHO-CMBICIIOBBIMH yCTAaHOBKaMH, IPUCYITUMH CHCTEME OHMOJIOTHYECKOTr0 00pa30BaHMsI, HATMINE SKOIOTHIECKOTO
MIPaBOCO3HAHMS, CHOCOOHOCTH CTaBUTh ST M CTPOUTH KU3HEHHBIE TIIAHBI.

JImaHOCTHBIE pe3ynbTaThl OCBOCHUS MpenMeTa «bHooTHshy JOCTUTAIOTCS B €MHCTBE YI€OHON W BOCTIMTATEIIBHOM
NEeSITETPHOCTH B COOTBETCTBHUHU C TPAJAUIMOHHBIMH POCCHUCKHMHE COIHMOKYIBTYPHBIMH, HUCTOPUYECKHUMU W JAYXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, IPHHATHIMEI B OOIIECTBE MPABUJIAMH I HOPMaMH TOBEACHHUS U CIIOCOOCTBYIOT IpOIleccam
CaMOIIO3HAHWS, CAMOBOCIIHTAHHUS M CAMOPA3BUTHS, Pa3BUTHS BHYTPEHHEN O3HUIINH JIHYHOCTH, MATPUOTH3MA, YBAKEHUS K
3aKOHY W TIPABOIOPSJIKY, YE€JIOBEKY TPyJla M CTaplieMy MOKOJIEHHWI0, B3AaMMHOTO YBa)KEHHS, OEPEKHOTO OTHOIICHUS K
KyJIbTYPHOMY HaCIIEWIO U TPAJUIUSM MHOTOHAIIMOHAIIEHOTO Hapoaa Poccuiickoit denepanuu, mpupoae 1 OKpyxKaromien
cpexne.

JIudHOCTHBIE pe3yNbTaThl OCBOSHHS y4eOHOro mpenMmera «bHONOrHs» IOMKHBI OTpa)XaTh TOTOBHOCTh H
CHOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH IIO3UIUEH JIMYHOCTH, CHCTEMOM
IIEHHOCTHBIX OpPWEHTAIUi, TMO3UTHBHBIX BHYTPEHHHX YOEXKICHWN, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IEHHOCTIM
POCCHIICKOT0 O0IIEeCTBa, PACIIMPEHUE KU3HEHHOTO OIBITA U ONBITA JESITENbHOCTH B MPOLECCE PEeaTM3allid OCHOBHBIX
HaIlpaBJICHUI BOCIUTATENbHOU AESITENbHOCTH, B TOM YUCIIE B YaCTHU:

1)rpaxaanckoro BOCHMTAHUSA:



c(OpPMUPOBAHHOCTH TPAKAAHCKON TO3UIMH 00YYaIOLIETOCs KaK aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCHICKOTO
oO1ecTBa;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX IIPaB M 0053aHHOCTEH, yBasKeHHE 3aKOHA U TIPaBOIOPSIIKa;

TOTOBHOCTb K COBMECTHOH TBOPYECKOW NESATEIBHOCTH NMPH CO3JAHUM YUEOHBIX MPOEKTOB, PELICHUH Yy4EOHBIX H
MO3HABaTENbHBIX 3a]1a4, BEITOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTB OIPENeNsTh COOCTBEHHYIO MO3UIUIO TI0 OTHOIICHHUIO K SIBJICHUSIM COBPEMEHHOW JKU3HHU U OOBSICHATH
e€;

YMCHUEC YUYUTHIBATH B CBOUX HCﬁCTBHHX H€O6XOI[I/IMOCTIJ KOHCTPYKTUBHOI'O B33HMO[I€I710TBI/I$I J'IIOZ[GI‘/'I C pasHbIMU
y6e)K)Z[eHI/I51MI/I, KYJIBbTYPHBIMH HCHHOCTAMU U COUHUAJILHBIM ITOJIOKCHUCM

TOTOBHOCTHL K COTPYAHHMYCCTBY B IMPOLECCEC COBMECTHOI'O BBLIIIOJIHCHUS Y'-I€6HI>IX, IIO3HABATCIBbHBIX H
HUCCICA0OBATCIIbCKUX 3a/ia4, YBAKUTCIBHOI'O OTHOHICHUA K MHCHUIO OIIIIOHCHTOB IIPpU O6Cy)KZ[€HI/II/I CIIOPHBIX BOIIPOCOB
OMOJIOTHUYECKOTO COJICPKAHMUS;

FOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKON JIESATEIBHOCTH;

2) NaTPMOTHYECKOr0 BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTH POCCUHCKON TPaXKIaHCKON UICHTUYHOCTH, TATPHOTHU3MA, YBAXKEHHsI K CBOEMY Hapo.ly, YyBCTBa
OTBETCTBEHHOCTH Tiepen PoJiMHOM, rop/I0CTH 3a CBOM Kpai, CBOIO PonnHy, CBOM SI3bIK U KYJIBTYPY, MPOILIOE U HACTOSLIEE
MHOI'OHAllMOHAIBHOr0 Hapoaa Poccny;

HEHHOCTHOC OTHOUICHHME K IMPUPOJIHOMY HACICAWIO W HNaMATHUKaAM HNPUPOJAbI, JOCTUKCHHUAM Poccun B HaykKe,
HCKYCCTBE, CIIOPTE, TEXHOIOTHIX, TPYIE;

CHOCO6HOCTB OLICHHUBATh BKJIaJ pOCCHP'ICKHX yT{éHBIX B CTAHOBJICHUEC U Pa3BUTHEC 6I/IOJIOI‘I/II/I, IIOHUMAaHUs 3HAYCHUA
OMONOTMH B TIO3HAHUU 3aKOHOB IIPUPO/IBI, B )KH3HHU YENIOBEKA U COBPEMEHHOI'O O0IIECTBA;

uzeiiHas yoexxIEHHOCTh, TOTOBHOCTh K CIY)KEHHIO | 3amuTe OTeuecTBa, OTBETCTBEHHOCT 3a €ro CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSA:

OCO3HAHME JIyXOBHBIX IIEHHOCTEW pOCCUICKOT0 Hapoaa;

c(hOpMHUPOBAaHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHIECKOT'0 TTOBEICHIS;

CHOCO6HOCTB OLICHMUBATh CHUTyallUI0 W TPHUHHUMATb OCO3HAHHBLIC PCIICHUA, OPUCHTHUPYACH Ha MOpPAJIbHO-
HPAaBCTBCHHBIC HOPMbI U ICHHOCTHU,

OCO3HAHUE JTUYHOTO BKJIAJIA B IIOCTPOEHUE YCTOWIHBOTO OYIYIIIEero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POAMTEINSAM, CO3JaHUIO0 CEMBH Ha OCHOBE OCO3HAHHOTO MPHUHSITHS IIEHHOCTEH
CEMEWHOM KM3HU B COOTBETCTBUU C TPaJUIIUSIMU Hapo10B Poccuu;

4) 5cTeTHY€eCKOT0 BOCTIMTAHHUS:

3CTETUIECKOE OTHOIIEHNE K MUPY, BKIIIOYas 3CTETUKY OBITa, HAYYHOT'O ¥ TEXHUYECKOT O TBOPYECTBA, CIIOPTA, TPYAA,
OO0IIIeCTBEHHBIX OTHOIICHUH;

[IOHUMaHUE 3MOLHOHAIBHOIO BO3JECHCTBUS KUBOI NPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHIO B Pa3HBIX BHUJAaX HCKYCCTBA, CTPEMJICHHE IMPOSIBIATH KAa4eCTBA TBOPUYECKOW
JTUYHOCTH;

5) ¢pusuyeckoro BocnuTaHus, POPMUPOBAHUS KYJAbTYPhI 310POBbS U 3MOLUOHAIBHOI0 0JIAT OOy YMSI:

TMOHUMAaHWe W pealn3aIs 37J0pOBOr0 W 0OE30IacHOro obOpasza JKU3HH (3M0pOBOE TIHUTaHWE, COOJIOIEHUE
TUTHEHUYECKUX MPABWI U HOPM, cOaTaHCHPOBAHHBIA PEKHUM 3aHSITUN M OTIBIXA, PEeryJsipHas (Gu3udeckas aKkTHBHOCTH),
OepeXHOT0, OTBETCTBEHHOT'0 U KOMITIETEHTHOTO OTHOIIEHHS K COOCTBEHHOMY (PH3MYECKOMY U TICHXHYECKOMY 3/I0POBBIO;

MMOHMMaHWEe IIEHHOCTH MpaBWJl WHIUBUAYAIBHOTO W KOJUIEKTHBHOTO OE30MacHOrO TOBEISHHS B CHUTYaIUsX,
YTPOXKAIOMIHX 3JOPOBBIO U KU3HU JOJICH;

OCO3HAHUE MTOCIIEACTBAN U HEMIPHUATHS BPEIHBIX MPUBBIUEK (YIOTpEOIeHNS aIKOroisl, HAPKOTHKOB, KypeHHs);

6) TPyAOBOI0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYy, OCO3HAHUE IIEHHOCTH MaCTEPCTBA, TPYAOIIO0HE;

TOTOBHOCTh K AKTHBHOW [EATEIHHOCTH TEXHOJNOTHYECKOH H COLMAJbHON HAMpPaBIEHHOCTH, CHOCOOHOCTH
WHUIUAPOBATh, TUTAHUPOBATH H CAMOCTOSTEIHHO BBHITIONHSITH TAKYIO IEITETFHOCT;

WHTEpeC K pPa3NIuyHbIM cdepam MpodheCCHOHANBHON NeATeNFHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOD
Oyaytiel mpodeccuu U peaan30BhIBATH COOCTBEHHBIE )KM3HEHHEIE TIJIaHEbI;

TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHHIO U caMO0OPa30BaAHHIO HA TIPOTSDKEHUH BCEH KHU3HM,

7) 3K0JI0rHYeCKOT0 BOCIIUTAHMS:

JKOIIOTUYECKH IIeJIeco00pa3HOe OTHOIIEHHWE K TPHUPOJE KaK WCTOYHWKY JKU3HM Ha 3emiie, OCHOBe e&
CYIIECTBOBAHUS;

TIOBBIIIIEHNE YPOBHSA JKOJOTHYECKON KyIbTYphl: MPHOOpPETEHHE ONbITA TUIAHUPOBAHMS TOCTYIIKOB W OLIEHKH WX
BO3MOKHBIX TIOCJIECTBUI JIs1 OKPY>KAIOIIEH Cpenbl;

0CO3HAHUE MI00aTHLHOr0 XapaKTepa IKOJOTHUECKUX MPOOIIeM U IyTel UX pelieHus;



CIOCOOHOCTB MCTOJIB30BaTh MPUOOpETaeMble IPU W3YUYCHUH OMOJIOTHH 3HAHHUS M YMEHUS MPH PEeLIeHUHU MpolJem,
CBSI3aHHBIX C pPalMOHAJBHBIM MPHUPOAONOIB30BaHIEM (COOIIOIEHHE MPaBUII MMOBEACHUS B MPHUPOJE, HAMPABICHHBIX Ha
COXpaHEHHE PaBHOBECHUS B 9KOCHCTEMaX, OXpaHy BUIOB, SKOCUCTEM, OHOC]EPHI);

AKTHUBHOE HEMPHSTHE JeWCTBUI, MPUHOCIIINX BPEA OKpYXKalollell MPUPOAHON Cpele, YMEHHE MPOTrHO3HPOBATH
HeOMaronpusATHBIE SKOJIOrHYECKU e TIOCIEACTBHS IPEANPUHIMAEMbIX ASHCTBUN U MIPEAOTBpAILATh UX;

HaJIW4YHE Pa3BUTOTO SKOJIOTHUECKOT'0 MBIIIICHUS, SKOJIOTHYECKOH KYJIBTYpPBI, ONbITa AEATENbHOCTH SKOJIOTHYECKOI
HaTpaBICHHOCTH, YMEHHUSI PYKOBOACTBOBATHCSI MMU B IO3HABATENHHOH, KOMMYHUKATUBHOW M COLIMAJIbHOW IpaKTHKE,
TOTOBHOCTH K YYaCTHIO B PAKTHUYECKOH JEATEbHOCTH DKOJIOTHYECKOH HalPaBIEHHOCTH;

8) HeHHOCTH HAYYHOTO0 MO3HAHMSL:

c(OPMHUPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Da3BUTHUSI HAayKd U
O0IIIECTBEHHON NPAKTHUKH, OCHOBAHHOI'O Ha JHaliore KYyJbTYp, CIHOCOOCTBYIOIIErO OCO3HAHUIO CBOETO MeCTa B
MOJHUKYJIETYPHOM MHUDPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATENLCKOW KYNBTYPBl KaK CpPElCTBa B3aUMOACHCTBHUS MEXKIY JIOAbMH H
MO3HAHUS MUPA;

MMOHMMaHWE CHelU(PUKU OMONOTMK KaK HAyKH, OCO3HAHUS €€ pojv B (JOPMHPOBAHUU PAIIMOHAIBHOTO HAYYHOTO
MBIIJICHUS, CO3IaHWUHU IEIOCTHOTO TMPEJACTABICHUSI 00 OKpYXKAIOIIEM MHUpE KaK O eIUHCTBE MPHUPOABI, YeIOBEKa H
o01ecTBa, B MO3HAHWH MPUPOJIHBIX 32aKOHOMEPHOCTEH 1 PellieHHH Po0JIeM COXpaHEeHHsI IPUPOJIHOTO PAaBHOBECHS;

yOSKIEHHOCTh B 3HAYMMOCTH OMOJIOTHHU IS COBPEMEHHOW ITUBHIIM3AIMU: 00ecIiedeH sl HOBOT'O YPOBHS Pa3BUTHSI
MEIWIMHBI, CO3JaHWE TMEpPCIEKTUBHBIX OHOTEXHOJOTMH, CIOCOOHBIX pelmarh pecypcHble TMpoOJIeMbl pa3BUTHS
YelIoBeYeCcTBa, OMCKA ITyTeH BBIXOJIA U3 TII00ATBHBIX AKOJIOTHIECKUX MpobiieM 1 obecrieueH s mepexoia K yCTOHIUBOMY
Pa3BUTHIO, pallIOHATILHOMY HCITOJIb30BAHUIO IPUPOHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTAH/IAPTOB KH3HH,

3aWHTEPECOBAHHOCTH B MMONYYCHUHN OMOJOrHYECKUX 3HAHUHN B IIENISX IMOBBIICHUS O0IIEeH KYIbTyphl, €CTECTBEHHO-
Hay4YHOW TPaMOTHOCTH, KaK COCTaBHOM dYacTH (DYHKIIMOHAIBHOM TI'paMOTHOCTH OOydwarommxcs, (popmupyemoi mpu
M3y4YeHUH OMOJIOTHH;

MOHUMAaHHE CYITHOCTH METOJIOB MO3HAHUS, UCIIONB3YEMbBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIB30BaTh
nojydaeMble 3HAHUS JUIs aHAN3a U OOBSICHEHHS SIBJICHHH OKPY)KalolIero MUpa M MPOUCXOJSAIINX B HEM HM3MEHEHUH,
yYMEHUE JienaTh 000CHOBAaHHbBIE 3aKIIFOUCHHS] HA OCHOBE HAYYHBIX (DAKTOB M MMEFOIIMXCS JaHHBIX C IENBIO MONYYeHH s
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENTFHO HCIIONb30BATh OWONIOTHYECKHWE 3HAHHS IS pelieHus] MpoOJieM B peallbHbIX
KU3HEHHBIX CUTYaIlNAX;

OCO3HaHHWE IIEHHOCTH HAyYHOW [EATETbHOCTH, TOTOBHOCTH OCYIIECTBIISITH MPOEKTHYIO U HCCIENOBATEIhCKYIO
JeSITeIbHOCTh MHANBUIYATbHO U B TPYIIIIE;

TOTOBHOCTbH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHUIO U CAMOOOPa30BaHUIO, K AKTUBHOMY TOJIYIE€HUIO HOBBIX
3HAaHWUU IO OMOJIOTUH B COOTBETCTBUH C KU3HEHHBIMU MMOTPEOHOCTSIMH.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3ylbTaThl OCBOEHHUS y4deOHOro mpeaMera «buolorus» BKIIOYAIOT: 3HAYMMBIE IS
(hopMUpOBaHUS MHPOBO33PEHHS] OOYJAOIMIUXCA MEXIUCIUILUIMHAPHBIE (MEXIPEIMETHBIE) OOIIeHaydHBIE TOHSATHS,
OTpa’KaroIie EIOCTHOCTh HAYIHOW KapTHHBI MHpa U CHEeNHU(HUKY METOIOB MO3HAHWS, HCIOIb3YEMbBIX B €CTECTBEHHBIX
HayKax (BeIIecTBO, YHEPTHsI, SBJICHUE, MIPOIECC, CICTEMa, HAyYHBIA (akT, IPUHITUII, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
TEOpHsi, HWCCIeNOoBaHNe, HAONIOJeHUE, W3MEpEHWEe, DSKCIIEPUMEHT W JpPYTuX), YHUBEpCANbHBIE y4eOHBIE IeHCTBUA
(mo3HaBaTeNnbHBIE, KOMMYHHKATHBHBIC, pEryIsSTHBHBIC), oOecneumBaromme QopMHpOBaHWE (YHKIIMOHAIBHOMW
TPaMOTHOCTA W COIIMAIIHOW KOMIIETEHIIMH OOYYaloIInuXCa, CIHOCOOHOCTh OOYYArOIIMXCSI HCIOIB30BaTh OCBOCHHBIC
MEXKTUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHWS W YHUBEpCaJbHbIE Y4YeOHBIC MIEHCTBUS B TIO3HABATENHFHOW U
COLIMAJIBHON IPAKTHKE.

MeranpeaMeTHbIe Pe3yIbTaThl OCBOSHHUS IIPOrPaMMBbI CPETHEr0 00IIIero 00pa3oBaHUs JOIKHEI OTPAXKATh:

OBiaieHHe YHUBEPCAJBHBIMH Y4eOHBIMH MO3HABATEIbHBIMH JeHCTBUSMH:

1)6a3oBble JJoruyeckue JaeicTBus:

CaMOCTOATENBHO (OPMYITHPOBATh U aKTyalTU3UPOBATh MPOOJIEMY, PAaCCMATPHBATH €€ BCECTOPOHHE;

WCIIONBb30BaTh IPH OCBOSHWHM 3HAHWUU TPHEMBI JIOTMYECKOTO MBINUICHUs (aHanm3a, CHHTE3a, CpPaBHEHHUA,
KIJIacCU(UKAIUK, 0000IIEHHs), paCKPHIBATh CMBICI OMOJOTMYECKHUX TMOHATHH (BBIIENSATh WX XapaKTEepHBIE IPH3HAKH,
YCTaHaBIIMBATh CBS3U C JIPYTUMH TOHSATHUSIMH );

OIIpENeNATh LENH JeITeTbHOCTH, 3a7aBas MapaMeTpbl W KPUTEPUU X AOCTIIKEHHs, COOTHOCHUTH PE3YIIbTaThI
JESITETbHOCTH C ITOCTABIICHHBIMU IIEISIMH,

WCIOJIB30BAaTh OMOIOTHYECKUE OHATHA 1151 OOBSICHEHUS (PaKTOB M SIBJICHUH dKHBOH IIPUPOABI;

CTPOUTH JIOTUYECKUE PACCYXKIEHHUS (MHAYKTHBHBIC, NEAYKTHBHBIE, TI0 aHAJIOTHH), BBISIBIISATH 3aKOHOMEPHOCTH H
MPOTHBOPEYHS B paCCMaTPUBAEMBIX SIBIICHHUAX, (YOPMYJINPOBATH BBHIBO/BI U 3aKIFOUCHUS;



MPUMEHSATH CXEMHO-MOJICTTBbHBIC CPEICTBA IS MTPEJCTABIICHUS CYIIECTBEHHBIX CBS3¢H M OTHOIICHUH B M3y4aeMbIX
OMoornyecknx OO0BEKTaX, a TaKkKe MPOTUBOPEUYHI pA3HOTO pPoOJa, BBISBICHHBIX B Pa3IMYHBIX HH(POPMAIMOHHBIX
HCTOYHHKAX;

pa3pabaThiBaTh IIAH pEIICHUS MPOOJIeMBI C YYETOM aHainM3a WMEIOIIMXCS MaTepPUANBbHBIX U HEMAaTePUAIBHBIX
pecypcos;

BHOCHTHh KOPPEKTHUBBI B JCATEILHOCTh, OICHHBATh COOTBETCTBUE PE3yJIbTATOB LEJISIM, OICHUBATH PHUCKU
MOCTIEICTBUN JCATEIBHOCTH;

KOOPIMHHUPOBAaTh M BBIIONHATH pabOTy B YCIOBHAX peajbHOr0, BHUPTYAIBHOTO U KOMOMHHPOBAHHOTO
B3aUMO/ICHCTBUS;

Ppa3BUBATh KPEATUBHOC MBIIIIJICHUEC ITPU PCIICHUHN KU3HCHHBIX HpO6J1€M.

2)0a30BbIe HCCIeI0BATEIbCKHE el CTBHS:

BJIaJC€Th HaBbIKaMHN y‘-Ie6HO-HCCJIeI[OBaTeHLCKOI71 u HpOCKTHOﬁ ACATCIIbHOCTH, HaBbIKAMH PA3PCIICHUSA HpO6J]CM,
CIOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSTEIBLHOMY IOMCKY METOJIOB PEIICHHS MPAKTUYSCKUX 3ajia4, NMPUMEHCHHIO
Pa3iIMYHbIX METOJOB ITO3HAHM,

HCIIOJIB30BaTh Ppas3jIMYHbIC BUABI JCATCIBHOCTH 110 IOJYYCHUIO HOBOIo 3HaHHA, €ro MHHTCPIPCTALUU,
Hpe06pa30BaH1/I}0 1 IPUMCHCHHUIO B y‘Ie6HBIX CUTYyaluAax, B TOM YUCJIC IIPpU CO3JaHUU y‘-[e6HBIX 1 COUMAJIBHBIX ITPOCKTOB,

q)OpMHpOBaTB Hay‘IHLIﬁ THIT MBIIIJICHUA, BJIaJCTh Hay‘[HOﬁ TepMI/IHOIIOFI/Ief/‘I, KIIFOYCBBIMHU ITIOHATHUAMU U METOJJaMU;

CTaBUTH U (HOPMYJIUPOBATH COOCTBEHHBIC 3a[a4i B 00Pa30BaTEILHON JEITEILHOCTH M KU3HEHHBIX CUTYaIUAX;

BBIABJIATHE NPUYNUHHO-CIICACTBEHHELIC CBA3U U aKTYyaJIM3UPOBATh 3aJa4y, BBIIBUTATh T'UIIOTE3Y eé peuicHus, HaXO0AUTh
apryMeHTHI JUIs JI0Ka3aTelnbCTBA CBOMX YTBEPKJIECHUN, 3a1aBaTh IapaMETPbl U KPUTEPUHU PELLECHUS;

AHAJIM3HUPOBATL IMOJTYYCHHBIC B XOJAC PCHICHUA 3aJadu PE3YJIbTaThbl, KPUTHYCCKU OILICHMBATH UX NOCTOBCPHOCTD,
IIPOrHO3UPOBATH USMEHCHUE B HOBBIX YCJIOBUSX,

naBaThb OLUCHKY HOBBIM CUTYyallUsAM, OLICHUBATH HpI/IO6peTéHHI)II71 OIIBIT,

OCYIIECTBIIATH IIeJIeHANPABICHHBIN IIOMCK IEPEHOCA CPEJICTB U CIIOCOOO0B JICUCTBHS B TPOPECCHOHAILHYIO CPELY;

YMETh NEPEHOCUTH 3HAHWA B ITIO3HABATCIIBHYIO U IIPAKTUYCCKYIO O6_HaCTI/I KHU3HECOACATCIBHOCTH,

YMETh HHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIaCTel;

BBIJIBUTaTb HOBBLIC HJCHU, IpEAjlaraTb OPUTMHAIBHBIC IMOAXOAblI W PEHICHUA, CTaBUTH HpO6HeMBI n 3aaa4u,
JOITyCKAIOIINE aIbTePHATUBHBIEC PELICHHUS.

3) pa6ora ¢ undopmanmeii:

OPHCHTHPOBATLCSI B PA3lIMYHBIX HCTOYHUKAX HH(pOpMANWU (TEKCTe y4eOHOro IMOocoOwWs, HAyYHO-TIOMYJISPHOMI
muTepaType, OMOIOTHYECKUX CIIOBAPSAX W CIIPAaBOYHHKAX, KOMIBIOTEPHBIX 0a3axX JaHHBIX, B IHTepHETE), aHATM3UPOBATh
vH(OpMaIUIo pa3NUYHBIX BHAOB W (GOpPM TPENCTABIEHHS, KPUTUYECKH OIEHWBATh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUYHUBOCTE;

(hopMymHpOBaTh 3aMPOCHl U IPUMEHSTH Pa3IMYHBIC METOJBI IIPH MTOMCKE U 0TOOpe OMoIormaeckoil HH(MOpMAIIHH,
HEOOXOANMOI1 1715l BBIMOTHEHNS y9eOHbIX 3a/1ad;

MpUOOpeTaTh OMBIT HCIONB30BaHUS HMH()OPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTHH, COBEPIIEHCTBOBATH
KYJIbTYPY aKTHBHOT'O HCIIOJIb30BAHUS PA3TNIHBIX TTIONCKOBBIX CHCTEM;

CaMOCTOSATENBHO BRIOMPATH ONITHMAIBHYIO (pOpMy TIpencTaBieHns Onomornaeckoi mHpopManuu (CXeMbl, TpaduKy,
JiarpaMMBbl, TaOIUIII, PUCYHKH U APYToe);

WCIIONB30BaTh HAYYHBIN SI3BIK B KaUeCTBE CpEACTBA IPH paboTe ¢ Omomorndeckoil nHGOpMaIuel: MpUMEHSTh
XUMHYECKHe, (PN3nUecKre U MaTeMaTHIeCKIe 3HAKH M CHMBOJIBI, (OPMYIIbI, aO0peBHaTypy, HOMEHKIATYPY, HCIIOIb30BaTh
1 Tipeo0pa3oBEIBATh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA HATIIATHOCTH;

BIIAJICTh HABBIKAMH PACIIO3HABAHUS U 3alTUTHI HH(POpMAINH, HH()OPMAITMOHHONW 0e30MaCHOCTH JTMYHOCTH.

OBiafieHue YHUBEPCAIBLHBIMH KOMMYHHUKATHBHBIMH JI€HCTBUSIMH:

1)o0menue:

OCYIIIECTBIATh KOMMYHHKAIIMA BO BceX c(epax >XMU3HU, aKTUBHO y4acTBOBATH B JHANIOTE WM IUCKYCCHH IIO
CYIIECTBY OOCYyXmaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3BIBATH CYXKICHHUS OTHOCHTEIHHO BBHITIONHEHUS
TpeyIaraeMoi 3aa9u, YIUTHIBATh HHTEPECHI U COrJIACOBAHHOCTD TIO3HUIINNA IPYTHX YIACTHUKOB IMAJIOTa WK TUCKYCCHH ),

pacno3HaBaTh HeBepOalbHBIE CpPEACTBAa OOINEHUS, NMOHWMATh 3HAYEHHWE COIHMANBHBIX 3HAKOB, HPEATIOCHIIOK
BO3HUKHOBEHHS KOH(QIMKTHBIX CUTYyaIlUi, YMETh CMSTUaTh KOH(DIUKTHI U BECTH TIEPETOBOPHI,

BIIAJIETh Pa3IMYHBIMU CIIOCOOaMH OOIIEHVS U B3aMMOJIEHCTBUS, TOHUMATh HAMEPEHUS IPYTUX JIOAEH, IPOSBIATH
YBaXXHUTEIHHOE OTHOIIIEHNE K COOECETHUKY B B KOPpeKTHOU (hopMe POopMyITHpPOBATH CBOH BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOYKY 3PEHMS C UCTIOIH30BAHUEM SI3BIKOBBIX CPEJICTB.

2)coBMeCTHAA 1eATEIbHOCTD:

MMOHMMATh U UCIIOJIB30BATh NMPEUMYIIECTBA KOMAHIHOW W WHAWBHIyaIbHOW PaOOTHI TIPH PellieHHH OHMOIOTYeCKOM
po0JieMbl, 00OCHOBEIBATh HEOOXOIUMOCTh MPUMEHEHHUS TPYIIIOBLIX (DOPM B3aUMOJCHUCTBUS MPH PEIICHUH Y4eOHOU
3a/1a4u;
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BBIOMpATh TEMATHKY M METOIbI COBMECTHBIX JISHCTBHM C Y4ETOM OOIIMX WHTEPECOB M BOSMOXKHOCTEH Ka)KI0T0
YJieHa KOJJIEKTHUBA;

NIPUHUMATH 1IEJTH COBMECTHOM NIEeSTENHHOCTH, OPTaHU30BHIBATh U KOOPJIUHUPOBATH NCHCTBUA MO €€ JOCTUKEHUIO:
COCTaBIISITh TUIAH JCHUCTBHUHU, PAacIpeAcisiTh oM C y4ETOM MHEHUH YYaCTHUKOB, OOCYXJATh Pe3yNbTaThl COBMECTHOU
paboTsr;

OLICHMBATh KA4YeCTBO CBOETO BKJIaJa M KaKIOr0 y4aCTHWKAa KOMaHAbI B OOIMIMH pe3yibTaT MO pa3padOTaHHBIM
KpUTEPUSIM;

MpeaaraTh HOBBIE MPOEKTHI, OIEHUBATH UJICH C MIO3UIIMA HOBU3HBI, OPUTHUHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIIATh TMO3UTHBHOE CTPAaTErHYECKOe IOBEJCHHE B PA3NUYHBIX CHUTYalUsX, NMPOSABIATH TBOPYECTBO U
BOOOpaKeHHE, OBITh HHULIUATHBHBIM.

OBJjaeHue YHUBEPCAJbHBIMH PEryJISSTUBHBIMU AeHCTBUSIMU:

1)camoopranu3zanus:

HCIIONb30BaTh OHMOJIOTMYECKHE 3HAHUS JUISL BBISBJICHHMS MPOOJIEM W HMX PEUICHHUS B JKU3HCHHBIX U YUEOHBIX
CUTYaIMsIX;

BBIOMpPATh Ha OCHOBE OMOJIOTHYECKIX 3HAHUH IIEJIEBbIC U CMBICIIOBBIE YCTAHOBKU B CBOUX JICHCTBUSIX U MIOCTYIKAX
10 OTHOIIEHUIO K KUBOU MPUPOIE, CBOEMY 3A0POBBIO U 3JIOPOBBIO OKPY)KAIOIINX;

CaMOCTOSTEILHO OCYIIECTBIIATH MO3HABATEIBHYIO JIESITENbHOCTD, BBISBISTH MPOOJIEMBL, CTABUTH H (POPMYITHPOBATH
COOCTBEHHEBIE 3a]]aud B 00pa30BaTENbHON JAESTENFHOCTH U )KU3HEHHBIX CUTYAIHSIX;

CaMOCTOSATEIILHO COCTaBJATh IJIAH PEIIeHUsT MpoOieMbl € YYETOM HMMEIOIMXCS PECypcoB, COOCTBEHHBIX
BO3MOHOCTEH U MPENNIOYTEHUN;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM;

pacmupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPE/IIOYTEHHIA;

JIeNIaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATH IPUOOPETEHHBINA OIIBIT;

Croco0CTBOBaTh (YOPMHUPOBAHHUIO U TIPOSBICHUIO IIMPOKOH DPYIHIIMK B Pa3HBIX 0ONACTSIX 3HAHWM, IMTOCTOSIHHO
MOBBIIIATH CBOI 00pa30oBaTeIbHBIA U KYJIbTYPHBIH YPOBEHb.

2)caMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JESITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LETSIM;

BIIQJICTh HABBIKAMH ITO3HABATEIBHON pPE(IIEKCHM KaK OCO3HAHHS COBEPUIAEMBIX JCHCTBUHA WM MBICIHTEN bHBIX
MPOIIECCOB, UX PE3yJAbTATOB U OCHOBAHWI, UCIIONB30BATh MPUEMBI pedIeKCHU ISl OIIEHKH CUTYaIluH, BEIOOpa BEPHOTO
pelLieHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PEIIEHUS 10 UX CHUXKECHHUIO;

[PUHUMATh MOTHUBBI U apTyMEHTHI APYTUX IIPH aHAJIU3€ PE3YyIbTaTOB IEATEIbHOCTH;

3)npunnaTue ceds U APYrux:

MIPUHUMATH ce0sl, TOHMMasi CBOM HEAOCTATKH M JOCTOWHCTBA;

[NPUHUMATh MOTHBBI U apPTYMEHTHI APYTUX IPU aHATIU3E PE3YJIbTATOB ACATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPaBO IPYTUX HA OIINOKH;

pPa3BHUBATh CIIOCOOHOCTH TIOHUMATh MHP C TTO3UIIMH IPYTOTr0 YEIOBEKa.

HNPEIMETHBIE PE3YJIbTATbBI

[Ipenmernpie pe3ynabTaThl ocBoeHHs mnporpaMmMmel COO 1o Owomornn Ha 0a30BOM YpPOBHE BKIIFOYAIOT
cnequduyueckue g yueOHoro npenmera «buonorus» HaydHble 3HAHHS, YMEHHUS M CIIOCOOBI AEHCTBUIN IO OCBOGHHMIO,
HWHTEpIPETaly U IPpeoOpa30BaHUIO 3HAHUM, BUBI JEATEIbHOCTH 110 IOJyYEHUIO HOBOTO 3HAHUS M IPUMEHEHUIO 3HAaHUN
B Pa3JIMYHBIX YU€OHBIX CHUTYyalLlUsX, a TAKXKE B peajbHbIX )KU3HEHHBIX CUTYalLlUsX, CBSI3aHHbIX C Ouosnoruei. B mporpamMme
MPEAMETHBIE PE3YNbTaThl IPEICTABICHBI 110 FOAAM O0YYEHHUSL.

[IpenmerHbIe pe3ynbTaThl OCBOECHUS yaeOHOro mpeameTa «buomnorusi» ¢ 11 Knacce NOMKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTh 3HAHUI O MECT€ M POJIM OHOJIOTUM B CHCTEME HAyYHOrO 3HAHMs €CTECTBEHHBIX HAyK, B
(hOpMHUPOBAaHMH COBPEMEHHOIN €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPa U HAYYHOIO MUPOBO33PEHHS, O BKJIaJA€ POCCUHCKUX
U 3apyOeXHBIX YUEHBIX-OMOJIOTOB B PA3BUTHE OHOJIOTHH, (QYHKIHOHAIBHOM I'PAMOTHOCTH YEJIOBEKa MJISl PELICHHS
XKHU3HEHHBIX 3a]1a4;

YMEHHUE PacKphIBaTh COJEPIKaHUE OMONOTMYECKHX TEPMUHOB M MOHSATHH: J)KU3HB, KJIETKA, OPIraHU3M, METa00IN3M
(oOMeH BelIeCTB M IpPEBpalLICHHE SHEPTUH), TOMEOCTa3 (CaMOperyysilus), YpoBHEBas OpraHU3alus >KUBBIX CHUCTEM,
CaMOBOCTIPOM3BECHUE (PENPOAYKINS), HACIEACTBEHHOCTh, N3MEHUYNBOCTh, POCT U PA3BUTHE;

yMeHHE u3JaraTb OHOJIOTMYECKHE Teopuu (KJIETOYHAas, XPOMOCOMHAs, MYTAalMOHHAs, LEHTpaJbHas I0rMa
MoJteKysipHol O6uonorun), 3akonbl (I. Mennens, T. Moprana, H. 1. BaBuiosa) u ydenus (o neHTpax MHOrooOpas3ust u
MPOUCXOKICHUS KyIbTypHBIX pactenuii H. V. BaBuiosa), onpenensTs rpaHuLbl HX IPUMEHUMOCTH K KUBBIM CHCTEMAM;
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yMEHHE BJaleTh METOJaMH HAyYHOTO MTO3HAHUS B OMOJIOTHH: HAOIOEHUE U OMICAaHUE KUBBIX CHCTEM, POLIECCOB
W SIBICHUH, OpraHu3alMs M TPOBEACHHE OHOJOTHYECKOro SKCHEPUMEHTa, BBIIBI)KEHHE THIIOTE3bl, BBISABICHHE
3aBHCUMOCTH MEXAY HCCIEIYyEMBbIMH BeJIMUYMHAMH, OOBSCHEHUE MOMYYEHHBIX Pe3yJbTaTOB, UCIONb30BaHHBIX HAYYHBIX
MOHATHI, TEOPHH 1 3aKOHOB, YMEHHE /IeNaTh BBIBOJBI HA OCHOBAHUH MOYYCHHBIX PE3YNIbTaTOB;

yYMEHHE BBIICNATh CYIIECTBEHHBbIC NPU3HAKK BHUPYCOB, KJIETOK IMPOKApUOT W JYKApUOT, OJHOKIETOUHBIX H
MHOTOKJIETOYHBIX OPTraHM3MOB, OCOOCHHOCTH TMPOLECCOB: OOMEHA BEIECTB M NPEBPALICHUS SHEPTUU B KIETKE,
¢doToCcHMHTE3a, TIACTUYECKOTO U DJHEPreTHUecKoro oOMeHa, XEeMOCHHTe3a, MHUTO3a, Melo3a, OIJIOAOTBOPEHHUS,
Pa3MHOKEHUS, HHAUBUAYaJIbHOTO Pa3BUTHUS OpraHNU3Ma (OHTOTeHE3);

YMCHUEC NNPUMCHATH IMOJIYUCHHBIC 3HAHUA IJIA 06’5HCHCHI/I§I 6I/IOHOFI/ILICCKI/IX IMpouecCoB U HBHCHHﬁ, JJI IPUHATUSA
MPAaKTUYECKUX pEIICHUH B TIOBCEJHEBHOW KHM3HM C LEIbI0 OOecreueHns: 0e30MacHOCTH CBOETO 3I0POBBS U 3/I0POBbS
OKPYXKAIOIINX JIOJIEH, COONIIOJIeHNsI HOPM TPaMOTHOTO TIOBEACHHS B OKPYXKAIoOIIeH NPHUPOJHON cpene, TMOHUMaHHE
HEOOXOAMMOCTH HCIIOJb30BaHUS JIOCTHXKCHHH COBPEMEHHOW OWOJIOTMM W OWOTEXHOJIOTUH Ui PallMOHAJILHOTO
MPHUPOAOTIONB30BAHHUS;

yMEHHE pelIaTh 3JIeMEHTAapHbIE T'eHEeTHYeCKWe 3aJayd Ha MOHO- W JUTHOPUAHOE CKpEIIMBaHHE, CIEIICHHOE
HACIIeIOBaHNE, COCTAaBJIATH CXEMBl MOHOTMOPWIHOTO CKPEIIMBAHUWS ISl TPENCKa3aHHWs HACJIENOBAHUS TPU3HAKOB Y
OpTraHU3MOB;

yMEHHE BBIOJHSTh Ja0OpaTOpPHBIE W TpakTHUecKue paboThl, cOON0JaTh MpaBHia MPH padoTe ¢ y4eOHBIM H
nabopaTopHBIM 000pYI0BaHUEM;

yMEHHE KPUTUYESCKH OIIEHUBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO OHOIOTHYECKOT0 COJIEPKAHMS, BKITIOYAIOIITYIO
TICEB/IOHAYYHBIE 3HAHMUS U3 PA3JIMYHBIX HCTOYHUKOB (CpPEICTBa MaCCOBON MH(POPMAIIUK, HAYYHO-TIOMYJISIPHBIC MATEPHATIBI ),
OTUYCCKHE aCIICKThl COBPEMCHHBIX I/ICCJ'IGILOBaHI/Iﬁ B 6HOJ’IOI‘I/II/I, MCIUIINHE, 6I/IOTCXHOJIOI‘I/II/I;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC TMCbMEHHBIE M YCTHBIE COOOIIEHHSs, 00001Ias OHONOrHYECcKy0 HH(HOPMAIIHIO U3
HECKOJIBKMX UCTOYHUKOB, 'PaMOTHO UCIIOJIB30BaTh MOHITHHHBIN arrapar OMOJIOrNH.

[IpeamerHbie pe3ynbTaThl OCBOeHHsI yueOHoro npenmeta «buonorus» 6 11 kiacce NOMKHBI OTPAXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJIM OHOJIOTMH B CHCTEME HAYYHOTO 3HAHWS ECTECTBEHHBIX HAaYK, B
(hopMUpPOBaHUHN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHPa W HAYyYHOTO MHPOBO33PEHUS, O BKIIA/Ie POCCUHCKUX
W 3apyOeXKHBIX YUYEHBIX-OMOJIOTOB B DPa3BHUTHE OHOJNOTHH, (QYHKIIMOHAIBHOM TPAMOTHOCTH YEIIOBEKa JJISl PEIICHHUS
KU3HEHHBIX 33]1a4;

YMEHUE PACKPBIBaTh COAEP!KAHUE OMOJIOrMYECKAX TEPMHHOB W MOHSTHIA: BUJI, IOMYJISAINHUsS, TeHO(OH I, SBOIONNS,
JIBHOKYIIHE CUITBI ((haKTOPhI) SBOJIIOIIUH, IIPUCIIOCOOICHHOCTh OPraHM3MOB, BHI000pa30BaHUEe, SKOIOTHYCCKHE (haKTOPHI,
9KOCUCTEMA, TPOTYIIEHTHI, KOHCYMEHTHI, PEAYIICHTBI, IIEMH MUTAHUS, DKOJIOTHIEcKas MMpaMuIa, OHOreoreHo3, ornocdepa;

YMEHUE U3JaraTh OMOJIOrnIecKre Teopruu (IBOIoIHOHHAs Teopus Y. JlapBruHa, CHHTETHYECKAs! TEOPUs 3BOIIOIINN ),
3aKOHBI M 3aKOHOMEPHOCTH (3apozsIieBoro cxoctsa K. M. bapa, uepemoBaHus TiIaBHBIX HAIIPaBICHUH U ITyTEH 3BOJIONNH
A. H. CeseprioBa, yuenus o onochepe B. U. Bepraackoro), onpeaensaTs TPaHUIIBI UX IPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHUE BIIaICTh METOIaMH HAYYHOTO ITO3HAHUS B OMOIOTUU: HAOIIOICHUE U OMMCAHUE KHUBBIX CHCTEM, MPOIECCOB
W SIBIICHUW, OpTraHW3alus H MPOBEACHUE OWONOTHYECKOrO SKCIEPUMEHTa, BBIIBHIKCHUE THIIOTE3bl, BBISBICHHUC
3aBHCUMOCTH MEXIY HCCICIYyEMbIMHI BEJIMYUHAMH, O0BSICHEHUE MONYYEHHBIX Pe3yJbTaTOB, UCIONb30BAaHHBIX HAYYHBIX
MOHSATHI, TEOPHIA U 3aKOHOB, YMEHHE JICNIATh BHIBOJIBI HA OCHOBAHWH MOMYYCHHBIX PE3YJIHTATOB;

YMEHUE BBIIENATh CYNICCTBCHHBIC TPU3HAKU CTPOCHUS OWONOTMYECKUX OOBEKTOB: BHUJOB, IOMYJISIIHA,
MPOJYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHMOTrCOIEHO30B M IKOCHCTEM, OCOOCHHOCTH IPOIECCOB: HACIEACTBEHHOU
W3MEHYMBOCTH, €CTECTBEHHOTO 0TOOpPA, BUI000pa30BaHUS, MPUCIIOCOOICHHOCTH OPraHU3MOB, JISUCTBHS SKOJIOTHYECKUX
(akTOpOB Ha OpraHM3MBI, TEpPeHOCa BEIMIECTB M IMOTOKA DHEPTUM B IKOCHCTEMAax, AHTPOIOICHHBIX W3MCHEHHH B
HKOCUCTEMAX CBOCH MECTHOCTH, KPYrOBOPOTA BEIIECTB M OMOreOXMMUYESCKUX ITUKIOB B OHOCcdepe;

YMEHUE MPUMEHSTh TONyYeHHBIC 3HAHUS JJIs1 O0BSICHEHHSI OMOJIOTMYECKUX MPOIIECCOB U SBJICHUM, JJISI TPUHSITHS
MPAKTUISCKUX PEIICHUHA B TIOBCCIHEBHOW KHM3HH C IEIbIO OOECTeueHHs 0E30MacHOCTH CBOETO 3I0POBbS U 3JI0POBbS
OKPYXarOIUX JFOJCH, COONIIOJICHUST HOPM TPaMOTHOTO TIOBEACHHS B OKPYXAIOIICH NPHUPOJHON cpele, MOHUMaHHE
HEOOXOJJMMOCTH MCIIONb30BAHUS JIOCTHKCHUI COBPEMEHHOM OUONOTUY JUTSl PAIMOHATLHOTO MPHPOJIONOIBE30BaAHHUS;

YMEHHUE peliath 3JIeMEHTApHbIE OMONOrMYECKHE 3a/1a4yl, COCTABJISATh CXEMbI MEPEHOCAa BEIIECTB W JHEPIUU B
9KOCHCTeMaX (IICIH ITUTaHus);

YMEHUE BBIMOIHATH J1A00OpPAaTOPHBIE M MPAKTHYECKHE pabOThl, COONIOMATh MpaBWia MpH padore ¢ y4yeOHBIM U
1ab0paTOPHBIM 000PYIOBAaHUEM;

YMEHUE KPUTHUYECKU OI[CHUBATh ¥ MHTEPIPETUPOBATH HHPOPMAIHIO OHOJOTHYECKOT0 COCPIKAHUS, BKIFOYAIOIIYTO
TICEBIOHAYYHbIE 3HAHUS U3 PA3TUYHBIX ICTOYHHUKOB (CPECTBA MACCOBOM MH(POPMAIMH, HAYYHO-TTOMYJISIPHBIC MATEPHAIIBI ),
paccMaTpuBaTh TIOOATBHBIE JKOJIOTHYECKUE MPOOJIEMBI COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHONICHUIO K HHUM
COOCTBEHHYIO TIO3HIIHIO;

yMEHHE CO31aBaTh COOCTBEHHBIE TMCbMEHHBIE U YCTHBIE COOOIIEHHUsI, 00001asi OMOTOrHuecKylo HH(OPMALIUIO U3
HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIIOJIb30BaTh MOHATUIHBIN anmnapat OHOJIOTHH.

TEMATUYECKOE IJIAHUPOBAHUE
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Pabouas mporpamma no yueoHomy npeamery «bunosiorus» paspadorana ¢ yuérom padoueil mporpaMMsbl

BOCIIUTAHMA, YTO OTPA’KEHO B JIMYHOCTHBIX IVIAHMPYEMBIX pe3yJbTaTax U o0ecniednBaeT peaaTu3anmnio
WHBapHAHTHBIX MoayJaeii (MM) nporpaMMel «Ypo4yHas 1esiTeJIbHOCTbY.

11 KUIIACC
KonuuectBo wacos ONeKTpOHHbBIC
No HaumenoBanue pazaenoB (dpoBsie)
/1 U TEM MPOrPaMMBI Bcero Kp I obpasoBarenbHble | [Iporpamma BOCIIHTaHUS
P pecypcesl
bubnmoreka UM «Ypounas
Pazmuoxenue u
HOK eI TeJIbHOCThY
1 MHAMBHYaTIbHOC 3 https://m.edsoo.ru
pa3BHUTHE OPraHU3MOB 174 1 c 07.4 ' Opranu3amusi  HPEIMETHBIX
Ea6 00pa30BaTENbHBIX  COOBITHIA
HacnenctBeHHOCTS 1 HOIJEHOTeKa (Hampumep, HPEAMETHBIX
2 H3MEHUMBOCTE 5 1 1 Ihltt o-//m.edsoo.fu He/enb y4eOHBIX JTUCITUILINH,
OpraHH3MOB /7f2-1.CC7.4 : 00bEMHSFOIIIX yuebHO
MPOCTPAHCTRO: YPOKH,
bubnuoreka BHEYPOUYHBIE 3aHSITHS,
3 Cenexuust opraHU3MOB. 2 HOK TEMAaTUYECKUE IIEPEMEHBI,
OCHOBBI OMOTEXHOJIOTHU https://m.eds00.ru | urper, COpPEBHOBAHUS,
[7t41cc74 KOHKYPCBI, MacTep-Kiacchl M
Bubnroreka T.A.) U1 OOydaroUuxcs ¢
HEIBI0 a3BUTHS
4 OBOITIOIMOHHAS 8 1 1 LIOK. 5 p v
ouomnorus https://m.edsoo.ru | TO3HABATCILHON M TBOPYECKOM
/7f41ccT74 aKTUBHOCTH, WHUIUATUBHOCTH
B Pa3MTYHBIX chepax
Bo3HukHOBeHUE U EHO(SIJEHOTGM MPEIMETHOM  JIEeSTENbHOCTH,
5 pa3BUTHE )KU3HU Ha 3 hitps://m.edsoo.ru | PACKPBITHS TBOPYECKHUX
3emite 174 1'CC7'4 : CITOCOOHOCTEN 00YJATOIINXCS C
G pasHbIMH  00pa30BaTENbHBIMU
MOJIMOTCKA HOTPEOHOCTAMHU u
6 OpraHu3Mel 1 7 1 HOK_ WHIUBHIyaIbHBIMA
OKpy>KaroIasi cpema ?;}Zi// n7’1.46dsoo.ru BO3MOKHOCTSIMU.
cC
buGmmoreka
7 Coo0riecTBa 1 4 1 1IOK
IKOJIOTHUECKUE CHCTEMBI https://m.edso00.ru
[Tf41cc74
buGmmoreka
8 O6o0maroniee 2 1HOK
MOBTOPEHUE https://m.edso00.ru
[Tf41cc74
OBHIEE KOJIMYECTBO 34 3 3
YACOB I10 [TPOTPAMME
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