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MNOACHUTEJIBHAS 3AITIUCKA

[Ipu pa3paboTke TporpamMMbl MO OHOJIOTHHM TEOPETUUYECKYIO OCHOBY IS
OTIpEeNICICHNs] TIOJIXOJIOB K (OPMHUPOBAHUIO COJIEpKaHHsST Y4eOHOTO mMpeaMeTa
«buonorus» cocraBunm: KoHuentyajlbHble nonoxenus DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIe, COAEpKaHUs, pe3yJIbTaTOB OOyYEHHS U
TpeOOBaHU K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, ITOJIOKEHUSI 00 OOMIMX EISIX U
MPUHIHANAX, XapaKTEPHU3YIOIINX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmiero oOpaszoBanusi B Poccuiickoit @Penepanuu, a TakXKe IOJOXKEHUS O
cnenuduke 6MOI0ruM, €€ 3HAYEHUN B TTO3HAHUU KUBOUW MPUPOALI U 00ECIICUCHUH
CYILIECTBOBAaHUS 4eJioBedecKoro oomiectBa. CorjacHO Ha3BAaHHBIM I1OJIOKEHUSIM,
OIlpeiesIeHbl OCHOBHBIE (DYHKIIMM IIPOrpaMMBbl 110 OMOJIOTUM U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu Jaér TMpeACTaBICHHE O Lensax, o0 oOIen
crparerun oOOydYeHUs, BOCHUTAHWUS W Pa3BUTHS OOYYaIOIIMXCS CpEICTBAMU
yueOHOTO Tmpeamera «buonorus», omnpenensier o00sA3aTeabHOE NPEIMETHOE
COZlep’)KaHHWE, €ro CTPYKTypy, pachpeieiieHue IO pasaenaM ¢ TeMaM,
PEKOMEHIYEeMYIO TOCJIEIOBATEIIFHOCTh U3YyUYEHHSI YYEOHOT0 Marepuaia ¢ y4éToM
MEXIIPEIMETHBIX ¥ BHYTPUIPEAMETHBIX CBS3€H, JOTHKH 0Opa30BaTEIBLHOTO
MpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00yUJaroIUXCs.

B mporpamme mno OHOJIOTMM TaKXe€ YUYHMTHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METanpeIMETHBIM U IPEAMETHBIM pe3yJbTaTaM
o0yueHMss B (OpPMHUpPOBAHMM OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEJIbHOMN
JIeSITeIIbHOCTH/Y4EeOHBIX JICHCTBUM OOYYarOMMXCS IO OCBOSHHUIO COJICPIKAHUS
OHOJIOTMYECKOTO 00pa3oBaHMsI.

B nporpamme no 6muonorun (10—11 kiraccel, 6a30BbIN yPOBEHB) peaain30BaH
MPUHIAI TIPEEMCTBEHHOCTH B H3YYCHUU OWOJIOTHH, Onarojgaps 4YeMy B HEH
MMPOCMATPUBACTCS HAMPAaBIICHHOCTh HAa pa3BUTHE 3HAHUW, CBA3aHHBIX C
(hopmupoBaHueM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS, LIEHHOCTHBIX
OpHEHTALIMN JIUYHOCTH, SKOJIOTHYECKOT0 MBIIIJICHUS, MPEACTABICHUN O 3J0POBOM
oOpa3e Xu3HU U OEpeHBIM OTHOIIEHHEM K OKpPY KalolIeW MNPUPOIHON Cpele.
[ToaToMy Hapsiny ¢ U3yuyeHHEM OOILIEOMOJOTHYECKUX TEOPUN, a TaK)KE 3HAHUU O
CTPOEHHUHU KUBBIX CUCTEM Pa3HOI'0 paHra M CYLIHOCTH OCHOBHBIX IPOTEKAIOIINX B
HHUX TPOIIECCOB B MPOrpamMMe Mo OHOJIOTHH YASICHO BHHUMAaHHUE HCIOIb30BAHUIO
MOJIYYCHHBIX 3HAHWI B TTOBCETHEBHOM >XKWU3HHU JUJIS PEIICHUS TPUKIIAIHBIX 3a71a4, B
TOM 4YHCJe: TMPO(PUIAKTUKH HACJIEICTBEHHBIX 3a00JIEBaHUI YEIIOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHHS, 00OCHOBaHUS SKOJIOTHYECKH
[IEJIECOO0PA3HOr0 TOBEICHUS B OKpPYJ)KAIOIMIEW MPUPOIHON cpeae, aHaiu3a
BIIMSIHUSL XO3SMCTBEHHOMN JESITEIIbHOCTH YEJIOBEKa HAa COCTOSHUE MNPUPOIAHBIX U
HMCKYCCTBEHHBIX 9KOCUCTEM. Y CHJIEHUE BHUMAHMUS K MPUKIATHON HAIPaBJICHHOCTH
yuebHoro npeaMmera «buoiaorus» MpOAUKTOBAHO HEOOXOAMMOCTHIO OOECIICUSHUS

CtpaHunua 2 u3 33



YCIJIOBUH TSI PEIISHHST OJHOW M3 aKTyaJIbHBIX 337a4 IIKOJIBHOTO OHOJIOTHYECKOTO
oOpa3oBaHUs, KOTOpas IpexanoyaraetT (GopMupoBaHue Yy  OOy4arOIIUXCA
CIIOCOOHOCTH aJalTHPOBATHCS K M3MEHEHHSIM JIHHAMHUYHO Pa3BHBAIOIIETOCS
COBPEMEHHOTO MHpa.

buonoruss Ha ypoBHE cpemHero oOmero oOpa3oBaHHs 3aHUMAaeT BAXXHOE
Mecto. OHa oOecneunBaeT (OpMHUPOBAHHE y OOYYAIOMIMXCS IPEACTAaBICHUN O
HAay4YHOH KapTUHE MHpa, paclIMpsieT U 000OIaeT 3HaHUS O JKUBOM IpUpoje, eé
OTJIMYMUTEIbHBIX MPU3HAKaX — YPOBHEBOW OpraHU3allUd M 3BOJIIOLMH, CO34aET
YCJIOBUSI  JUIsl:  TIO3HAHWUS  3aKOHOB  JKMBOW  TIPUPOABI,  (POPMHPOBAHUS
(OYHKIIMOHATLHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0Oe3ormacHoro ooOpasa
JKH3HU, DKOJIOTHYECKOTO MBIIJICHUS, IEHHOCTHOTO OTHOIICHUS K KUBOM IIPUPO/IE
1 YEJIOBEKY.

Bonpmioe 3raueHne OMONOTHS IMEET TaKXKE JJIsI PEIICHUS BOCTTUTATEILHBIX U
pa3BUBaOIIUX 3a7ad  CcpegHero  obmiero  oOpa3oBaHUs,  COIUMAIN3AIAHA
oOyuaronuxcs. M3yyenne 6monorun obecrneyrnBaeT ycJIOBUS IS (POPMHUPOBAHUS
MHTEJIJICKTYaJIbHBIX, KOMMYHHUKAIIMOHHBIX M  HH(POPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYpPbI, CIIOCOOCTBYET HMHTETpPAIMU OMOJOTMYECKUX 3HAHUU C
MPEICTAaBICHUSIMU U3 APYTUX YUYEOHBIX IPEIMETOB, B UACTHOCTH, (DU3UKHU, XUMHUHU
u reorpadun. Ha3BaHHBIC MOJIOKEHHSI O TMpeAHA3HAYCHHH Y4YEOHOTO MpeaMeTa
«buomorus» cocraBUIM OCHOBY [JIsl OINpPENENICHUS MOAXOJI0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €T0 COJIEp)KaHWs, IPEJICTABICHHOTO B TMpPOrpaMMe IO
OMOJIOTHH.

Otbop conepkanusi yaeOHOro mpeaMera «buonorusp» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3WIHI KyJIbTypOCOOOPA3HOIO0 MOAXO0Ha, B COOTBETCTBHUH C
KOTOPHIM OOydYarolHUecs MOJDKHBI OCBOMTH 3HAHWUS M yMEHUS, 3HAYUMBbIC IS
(opmupoBaHusl OOIIEH KyJIbTYpPbl, ONPEACIAIONINE aJICKBATHOE IIOBEJCHHUE
YyeJIoBeKa B OKpYy’Karolled NMpupogHON cpejie, BOCTpeOOBaHHbBIE B MOBCEIHEBHOM
KU3HU U TPaKTHYEcKOM aesarenbHocTH. Ocoboe MECTO B 3TOMl cucTeMe 3HaHUH
3aHUMAIOT AJIEMEHTBI COJICpKaHUs, KOTOPBIC CITY)KaT OCHOBOU JJIsi (DOPMHUPOBAHHUS
MPEACTAaBICHUH O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHE MHUpa U
IICHHOCTHBIX  OpPHUEHTAIUAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHH3aIUH
OMOJIOTUYECKOT0 00pa30BaHUsL.

CTpyKTypupOBaHUE COJEpKaHUS yYEOHOrO Marepuajia B MPOTrpamMMe MO
OMOJIOTUM OCYMIECTBJICHO C YYETOM MPUOPUTETHOTO 3HAYCHHUS 3HAHUU 00
OTJIMYMUTEIBHBIX OCOOCHHOCTSAX KHUBOU MPHUPOABI, O €€ YPOBHEBOW OpraHU3alliu U
ABOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType ydeOHOro npeamera «buosorus»
BBIJICJICHBI CIIEAYIOIIUE COJiep KaTelibHble JIMHUM: «buonorus kak Hayka. Metonasl
Hay4yHOTo mno3HaHus», «KileTka kak Ouosiormyeckas cucreMa», «OpraHusMm Kak
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Oomonormueckass cucremay», «Cucrema W MHOTOOOpa3zve OPTaHUYECKOTO MHUPaY,
«DBOJOLHS KUBOU IPUPOIB», « IKOCUCTEMBI U MPUCYIIIHE UM 3aKOHOMEPHOCTH.

Lens m3yuenust ydueOHoro mpenmera «buomorus» Ha 06a30BOM ypOBHE —
OBIIaZIcHHE  OOyYalIIMMHUCS 3HAHUSIMH O  CTPYKTYPHO-(YHKIIMOHAITHHOU
OpraHM3ali JKUBBIX CHCTEM pPAa3HOr0 paHra ¢ NPUOOpPETEHHE YyMEHUU
HCTIOJB30BaTh 3TH 3HAHUS JUISI TPAMOTHBIX JEHCTBUII B OTHOIIEHHU OOBEKTOB
JKMBOU MPUPOJIBI U PEIISHUS PAa3INUHbIX )KU3HEHHBIX ITPOOJIEM.

JlocTmkeHue nenu usydeHus ydeOHoro mnpeamera «buosiorusi» Ha 6a3oBoM
YPOBHE 00eCTIeUnBACTCS PEIICHUEM CIISYIOIINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHUCS CUCTEMbl 3HAHHH O OMOJIOTHYECKHUX TEOPHUSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIIOTE3aX, MpaBWiIax, CIy>KaluX OCHOBOU
s (OPMUPOBAHUS TIPEACTABICHUNH O €CTECTBEHHO-HAyYHOW KapTHHE MHpPA, O
METOJaxX Hay4YHOTO IMO3HAHUs, CTPOCHUU, MHOTOOOPAa3nu U OCOOCHHOCTSIX >KHUBBIX
CHCTEM Pa3HOTO YPOBHSI OpPTaHU3AINHU, BBIIAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJIEIOBAaHUSIX B OMOJIOTHY;

¢bopMupoBaHue y OOYyYarOIIMXCS MO3HABATEJIbHBIX, WHTEIUICKTYAJIbHBIX H
TBOPYECKHUX CIIOCOOHOCTEHN B IMpOllECCe aHalau3a JaHHBIX O IYTSIX pPa3BUTHUS B
OMOJIOTMU HAy4HBIX B3IVISIZIOB, MJEM M MOAXOJOB K HU3YUEHHUIO JKMBBIX CHUCTEM
pPa3HOTO YPOBHS OpraHU3allHu;

CTaHOBJIECHWE Yy oOOydarommuxcss oOmeil KyJIbTypbl, (QYyHKIMOHAIBHOM
TPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSICHATH M OIICHUBATH SIBJICHUS OKPY KAFOIIETO
MHpa >KHBOM TIPUPOJBI HAa OCHOBAaHWU 3HAHWI W OMNBITA, MOJYYEHHBIX MPHU
W3y4YCeHUU OMOJIOTHH;

¢bopmupoBanne y oOOydJarOmMXCS YMEHHH WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKUX 3HAHUW B TMPAKTHYECKOW MEATEIBHOCTH 4YEIIOBEKAa, Pa3BUTHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUI U arpoOHOTEXHOJIOTHM;

BOCIIUTaHHUE YOEKIEHHOCTH B BO3MOYKHOCTH MO3HAHMSI YEJIOBEKOM >KHUBOU
MIPUPO/IbI, HEOOXOAUMOCTHU OEPEKHOTO OTHOILIECHUS K HEW, COOIIOIEHUS] STUYECKUX
HOPM TIPY MPOBEJICHUH OMOJIOTUYSCKUX MUCCIICIOBAHMIN;

OCO3HAaHUE IICHHOCTH OWOJIOTUYECKUX 3HAHWHA [JI1 TIOBBIIICHHUS YPOBHSI
AKOJIOTHYECKON KYJIBTYPBI, ISl (HOPMUPOBAHHS HAYYHOTO MHUPOBO33PCHUS;

MPUMEHEHUE NPUOOPETEHHBIX 3HAHUN U YMEHUU B MMOBCEAHEBHOU KU3HU 1A
OILICHKH TTOCJIEACTBUM CBOCH ACATEILHOCTH MO OTHOWICHUIO K OKPY KAIOMIEH cpene,
COOCTBEHHOMY 3J0pOBHIO, OOOCHOBAaHME U COOJIOACHHE Mep NPODUIAKTUKA
3a00JI€BaHUI.

B cucreme cpennero oOmiero oOpasoBanusi «buosorusi», u3zydaemass Ha
0a30BOM YpOBHE, SIBJISIETCS OOSI3aTEIbHBIM YUYEOHBIM MNPEIMETOM, BXOISAIIUM B
cocTaB peaMeTHOMN obacTu «EcTeCTBEHHO-HAayUYHbIE TPEIMETHD.
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Jlitst u3ydenust OMooruu Ha 0a30BOM YPOBHE CpeJHEro 0o0IIero oopa3oBaHUs
orBoautcs 68 dacoB: B 10 kiacce — 34 yaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Heneno).

COAEP) KAHME OBYUYEHMUAA
10 KJIACC

Tema 1. Buosiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOIIECTBEHHBIMU, TEXHUUYECKUMH U
JIPYTMMHU €CTECTBEHHBIMU HayKamu, (puiaocoduei, STUKOM, SCTETUKOU U IPABOM.
Pons Ouosiorun B (QopMHUpOBaHMN COBPEMEHHOW HAy4yHOHl KapTHHBI MHpA.
Cucrema OMOIOTMYECKUX HAYK.

MeToabl MO3HAaHUS )KUBOM MTPpUPOABI (HAOIIOAEHUE, SKCIIEPUMEHT, ONMCAaHNE,
U3MepeHne, KiaccupuKanvs, MOJCIUPOBAHUE, CTaTUCTHYECKass 0OpaboTKa
JIAaHHBIX).

JleMoHcTpanuu:

IMoptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, [Ixx. Yorcon u @. Kpuk.

Tabmuiel 1 cxeMbl: «MeToAbI TIO3HAHUS YKUBOU TIPUPOIBD».

JlaGopaTopHble M NPpaKTH4YecKue padoTsbl:

IIpaktunueckass padora Ne 1. «Mcrnonp3oBaHHEe pa3IWyYHBIX METOJOB IPU
HM3y4YEeHUU OUOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble CHCTEMbI U UX OPraHU3ALMA.

’Kuble cucteMbl (OMOCUCTEMBI) KaK MPeAMET u3ydeHus ouonoruu. Otianyue
JKMBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIbI.

CBoiicTBa OMOCHCTEM U MX pa3HOOOpa3ue. Y POBHU OpPraHU3AIUA OMOCHCTEM:
MOJICKYJISIPHBIM, KJICTOYHBIM, TKAaHEBBIM, OpPTaHW3MEHHBIM, IIONMYJISILIUOHHO-
BHUJIOBOM, YKOCUCTEMHBIN (OMOTE€OIIEHOTUYECKHUIT ), OnoCc(hepHBIN.

JleMoHcTpanuu:

Tabnuiel 1 cxembl: «OCHOBHBIE MPU3HAKU KU3HU», «YPOBHU OpPraHU3AIUU
JKUBOU MIPUPOABD).

Ob6opynoBanue: Mmoaenb moJiekysisl JTHK.

Tema 3. XUMH4YECKHH COCTAaB M CTPOCHHUE KJICTKH.

XUMHUYECKUI COCTaB KJIETKH. XUMHUUYECKHE JJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpOdJIeMEeHThI. Boga 1 MUHepasibHbI€ BEIIECTBA.

@dyHKIMM BOABI W MHUHEpAJIBHBIX BemecTB B kierke. [lognep:kanue
OCMOTHYECKOTO OasaHca.

benku. CocraB u crpoeHue O€IKOB. AMUHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3ameHuMble 1 3aMEHUMBbIE aMUHOKHUCIIOTB. AMUHOKHCIOTHBIN COCTaB. Y pPOBHU
CTPYKTYpbl O€IKOBOW MOJIEKYJbl (IEpBUYHAs, BTOpPUYHAs, TpPETUYHAs U
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YeTBEPTHUYHAS CTPYKTypa). XHWMHUYECKHE CBOWCTBA OenkoB. buomorndeckue
dbyHKIIMH OEITKOB.

depmeHTHI — Owmonormueckwe KartanmmzaTtopel. CrtpoeHme (QepmeHTa:
aKTUBHBIM TIEHTp, cyOcTparHas crenuduaaoctb. KodepmeHntsl. ButamuHbI.
Otnnuus GepMEeHTOB OT HEOPTaHUYECKHX KaTaIu3aTOPOB.

VrneBoael: MoOHOcaxapuabl  (TJIOKO3a, pubo3a ©  Je30Kcupubdo3a),
nucaxapuabl  (caxapos3a, JIaKTo3a) HW  HoJucaxapuibl  (Kpaxmal, TJIMKOTEH,
LeJuIroJ103a). buonornueckue pyHKIUM yriieBOI0OB.

Jlunuaer:  Tpurnmuuepuasl, ¢ocdomunuasl, crepounbl. ['HapoduIEHO-
ruapodoOHble cBoicTBa. buonormueckue QyHkuuu aunuaoB. CpaBHEHHE
YIJIE€BOJIOB, OCJIKOB U JIUMHUJIOB KaK UICTOYHUKOB SHEPTUMU.

Hyxkneunosele kwncmorel: JHK wn PHK. Hykneornapr — wMoOHOMEpBI
HyKJIenHOBBIX KHCIOT. Ctpoenue u ¢pynknuu JJHK. Ctpoenne n pynkmnun PHK.
Bunet PHK. AT®: ctpoenue u GpyHKIIUH.

[{utonorus — Hayka o kiieTke. Kiierounas Teopust — npuMep B3aUMOJI€HCTBUSA
ujieil 1 pakToB B HAYYHOM MO3HAHUHU. METOAbI N3yUYEHHUS KIETKU.

Knerka kak wnenoctHass »xuBas cucrema. OOmme TIpU3HAKU KIIETOK:
3aMKHyTas Hapy»Hasi MeMOpana, MmoJiekysbl JIHK kak renernueckuil ammapar,
cucTeMa CUHTe3a Oelka.

Tunbl KJIETOK: »yKapHOTHYecKass U mnpokapuoTuueckas. (OcoOeHHOCTH
CTpoeHHus IpokapuoThudyeckoil kietku. Kierounasi crenka Oakrepuii. CTpoeHue
SYKaApUOTUYECKOU KJIETKU. OCHOBHBIC OTJIHYUS PACTUTEIHLHOM, >KUBOTHOW WU
TpUOHOI KIIETKHU.

IToBEepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIMKC, UX
¢byskmuu. I1nazmatndeckass memOpaHa, e€ cBoricTBa u pyHkunu. Llutormiazma u eé
opra"ouspl. OmHomeMOpaHHble opraHounbl kietku: OIIC, ammapar [ombmxwu,
nu3ocoMbl. [loslyaBTOHOMHBIE OpPraHOMAbl KJIETKH: MHUTOXOHIPUM, IUIACTUJIBL.
IIpoucxoxnenue MUTOXOHAPUNW U Iactuld. Buaesl nnactun. HememOpanHbIe
OpraHouJibl KJIETKH: pPUOOCOMBI, KJIIETOYHBIA LEHTpP, LEHTPUOJH, PECHUYKH,
KTYyTUKUA. QYHKIIUU OPraHOMI0B KJIeTKU. BKitoueHus.

Snpo — perynstopHbld 1eHTp kiaeTku. CTpoeHue sijipa: saepHas o0oJioyukKa,
KapHoIUIa3Ma, XpOMATHH, AAPBIIIKO. XPOMOCOMBI.

TpaHCHIOPT BELIECTB B KIIETKE.

JleMoHcTpanuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. lIBaun, M. Ulneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huarpammer:  «PacnpeneneHue XHUMHUYECKHUX DJIEMEHTOB B HEXHBOH
npupose», «PacnpeneneHne XuMHYECKUX 3JIEMEHTOB B )KMBOU PUPOIE».
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Tabmubr u cxembl: «llepuogndeckass TaOMHUIa XUMHYECKAX JJIEMEHTOBY,
«CTpoeHne MOJIEKyJIbl BOAbD», «bruocunTes 0enka», «CTpoeHrne MOJIEKYJIbI OeJIKay,
«Ctpoenue ¢epmentan, «Hykmeunnobeie kucinotel. JIHK», «CtpoeHrne MOIEKyIIbI
AT®D», «CtpoeHne 3yKapHOTUYECKOU KIETKN», «CTpOEHHE KUBOTHOWU KIIETKHY,
«CTpoeHre pacTUTeNbHON KIETKN», «CTpOoeHue MNPOKAPUOTHUECKOU KIIETKWY,
«CTpoeHue saapa KIETKN», « Y TIIeBOAbDY, «JIunuabn».

O6opynoBaHue: CBETOBOM MHKPOCKOMN, OOOpyIOBaHUE JJisi TIPOBEICHUS
HaOJII0JICHUM, HM3MEpPEHHUH, HKCIEPUMEHTOB, MHUKpOMNpenapaTbl pPacTUTEIIbHBIX,
’)KUBOTHBIX U OaKTepHUaTIbHBIX KICTOK.

JlaGopaTopHbIe M NPaKTUYeCKUue padoThl:

JlaGopatopHass paGora Ne 1. «/M3ydyeHue KaTaaIUTHYECKOH aKTHUBHOCTH
(bepMeHTOB (Ha MpUMeEpe aMUJIa3bl U KaTaJIa3hbl)».

JlaGopartopnass pabGora Ne 2. «lM3ydyeHHe CTpOEHHUsS KIETOK pPaCTCHUM,
J)KUBOTHBIX M OaKTepWi 1OJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpernapaTrax U HuX
OIMMCAHUEN.

Tema 4. ) KuzHeaesaTeJbHOCTh KJIECTKH.

OOMeH BemecTB, WM MeTaboaIu3M. ACCUMIIIANUS (MJIaCTHYSCKU OOMEH) U
JUCCUMUJIIAIUS (PHEpPreTHYeCcKuidi OoOMEH) — JBE CTOPOHBI E€IMHOrO Mpollecca
MeTabonr3ma. Pojb 3aKOHOB COXpaHEHHMsI BEUIECTB U JHEPIUU B ITOHUMaHUU
MeTabonau3Ma.

Tumnel oOMeHa BeniecTB: aBTOTPO(HBIN U reTepoTpodHbIiH. Poab depmeHTOB
B OOMEHE BEIIECTB U NPEBPAILICHUH YHEPTUHU B KIIETKE.

®ortocunre3. CBeroBass u TemHOBas (a3el  (QorocuHTe3a. Peaknum
dboTocuuTesa. DpPexkTuBHOCTE hoTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A IS KU3HU
Ha 3emute. Baustnue ycnoBuii cpenbl Ha OTOCHHTE3 M CHOCOOBI MOBBIIICHUS €r0
MNPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUU.

XemocHuHTe3. XeMOCUHTE3UpYyoNue OakTepuu. 3HAaUYCHUE XEMOCHUHTE3a ISt
YKU3HU Ha 3eMIIe.

DHepreTuyeckuii OOMeH B KJieTke. PacuiensieHue BellecTB, BbIICICHUE U
aKKyMYJIMDOBaHUE DSHEPruM B KIETKE. OTalbl 3JHEPreTUYECKOro oOMeHa.
I'mukonmu3s. Bpoxkenne m ero Buabl. KuciopogHoe OKHCIE€HHE, WM KJIETOYHOE
JIbIXaHUE. OxucnaurenbHOe dbochopumpoBanue. D¢dhHEeKTUBHOCTH
SHEPreTUYeCKOro 0OMeHa.

Peakimum wmartpuuHoro cuHTe3a. [eHernueckass wuHpopmarus u JIHK.
Peanuzanus renerndeckoil MHGOpMaUMU B KIETKE. | €HETHMYECKHMi KO U €ro
coiicTBa. Tpanckpurius — matpuudbiii cuaTe3 PHK. Tpauncisiiius — OnocunTes
Oenka. Otanbl TpaHcisinuu. KoaupoBanue amuHOKUCHOT. Ponb pubocom B
OuocuHTEe3€e OerKka.
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Heknerounsle ¢popMbl KU3HU — BUPYCHL. MlcTopust oTKpbITUs BupycoB (1. .
NBanoBckuit). OCOOEHHOCTH CTPOEHHSI M JKU3HEHHOIO 1IMKJIa BHPYCOB.
Bakrepnodarn. bone3snm pacTeHHi, XHWBOTHBIX W YEJIOBEKA, BHI3HIBACMBIC
BuUpycamu. Bupyc mmmyHnonedpurnura genoseka (BUUY) — Bo3Oyaurens CITM/a.

OOpartHast ~ TpaHCKpumnuMs, peBepraza u  wuHTerpasa. lIpodunakTrka
pacrpocTpaHeHUsI BUPYCHBIX 3200JICBaHHIA.
JleMoHCcTpanum:

[Toptpersr: H. K. Konbuos, /1. 1. UBanosckuii, K. A. Tumupszes.

Tabnuubl U cxembl: «Tumnbl muTanusy, «Metadoauzm», «MUTOXOHAPUS,
«IHepreTu4eckut oobmMen», «Xioporact»y, «Dorocunrtes», «Crpoenue JHK»,
«Ctpoenne u pyHKIIMOHUpOBaHUE reHay, «CuHte3 Oenka», «['eHeTHYeCKU KO,
«Bupyce», «bakrepuodarm», «Ctpoenune u xku3HeHHBINM mukia Bupyca CII/a,
o0aktepuodaray, «Perumkamus JTHK».

Ob6opynoBanue: momenu-antummkanuu «Y asoenue JIHK u Tpanckpunmmsy,
«buocunTtes 6enkay, «CTpoeHnue KISTKH», MOAeb CTpyKTyphl JIHK.

Tema 5. PasMHoOKeHNe U MHANBHAYAJIbHOE PAa3BUTHE OPTraHU3MOB.

Knetouynplii UMK, WM SKA3HEHHBIM IUKI KIETKU. MHTepdasza m MHUTO3.
IIponteccrl, mporekaromue B uHTepdasze. Pemukanuss — peakuuss MaTpUUYHOTO
cunreza JIHK. Crpoenue xpomocoMmM. XpOMOCOMHBIM Ha0Op — KapHUOTHII.
JunnougHeli W TarIOUWAHBIA ~ XPOMOCOMHBIE  HAOOPHIL. XpoMaTuasbl.
[lutonornueckue OCHOBBI PA3MHOKEHUSI U  WHJIAUBUAYAILHOTO  Pa3BUTHS
OpraHU3MOB.

Henenne xinerku — muto3. Cranuu murtosa. I[Ipouecchl, Ipoucxoasiimne Ha
pa3HBIX CTAIUSIX MUTO3a. bUOJIOTHYECKUN CMBICIT MUTO3A.

ITporpammupyemasi rubenb KJIETKH — allonTo3.

DopMBI pa3MHOXKEHHUSI OPraHU3MOB: Oecrnosioe u mojoBoe. Buasl Gecrionoro
pa3MHO>KEHUsI: JI€JICHWE HaJABOE, IIOYKOBAaHUE OJIHO- W MHOTOKJIETOYHBIX,
cnopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. MICKycCTBEHHOE KIIOHMPOBAHUE
OpPraHU3MOB, €ro 3HaUYCHUE JJIsI CEJICKIIHH.

ITonoBoe pa3zMHOXKEHUE, €r0 OTIAUYUS OT OECIOIOrO.

Meiio3. Craguum Mmeio3za. Ilporieccrl, mpoucXoasiiue Ha CTaausx Meno3a.
IToBenenune xpomocom B meno3e. KpoccunroBep. buosorudeckuii cMmbICT U
3HAYCHHUE MEN03a.

I'ametorenes — mpormecc 0Opa3oBaHUs TIOJOBBIX KIIETOK Y J>KHBOTHBIX.
ITonoBeie >kxene3pl: CEMEHHHUKH W sSiMIHUKU. OOpa3oBaHHWE W Pa3BUTHE ITOJIOBBIX
KJIETOK — ramMeT (CIepMaTo30u, SHIIEKISeTKa) — CIEPMATOreHe3 U OBOTCHES3.
OCOOECHHOCTH CTPOCHUS SUIEKJIECTOK U CcrepMaTo3ouioB. OIUIOHOTBOPEHHE.
[TapTenorenes.
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WnnuBunyansHoe pa3BuTHE (OHTOTeHE3). OMOpPHOHAIBLHOE  pPa3BUTHE
(aMOpurorenes). DTanbl SMOPUOHAIIBHOTO PAa3BUTHS Yy MO3BOHOYHBIX >XUBOTHBIX:
npoOneHue, racTpyisinus, opraHorenes. [loctamOpuoHanmsHOE pa3BuTHE. THITBI
MMOCTAMOPHOHAIILHOTO Pa3BUTHS: TMPpsIMOE, HenpsiMmoe (JIMYnHOYHOe). BrmsiHME
cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIAEHHBIC
ypOACTBa.

Poct u pasButue pacteHuid. OHTOr€HE3 IBETKOBOT'O PACTECHUS: CTPOECHUE
CEMEHU, CTAAUU Pa3BUTHSA.

JleMmoHcTpanuu:

Tabmuupl u cxembl: «@POpPMBI pPa3sMHOXKEHUS OPraHu3MoOB», «JIBoiHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereratTuBHOe pa3MHOXECHUE
pactenuit», «J/leneHue knerku Oaktepuit», «CTpoeHHME MOJOBBIX KIIETOK»,
«Ctpoenue xpomocombl», «Knetounwi muki», «Perummkanus JHK», «Mwutos3y,
«Menosy, «lIpsimoe u HenpsaMoe pazBuTue», «l'ameTorenes y MICKONUTAIONINX U
yenoBeka», « OCHOBHBIE CTaJUN OHTOTEHE3A».

Ob6opynoBanue: MUKPOCKOTI, MUKpOIIpenapaThl «CnepmaTro3ouasl
MJICKOTIUTAIONIETO», «SilekneTka Miuekonurarouero», «Kapunokmnes B kieTkax
KOpEUIKa JyKa», MarHuTHas MOJEJb-alllInKauus «/lejenne KIeTKu», MOJEIb
JIHK, monens meTada3zHOM XPOMOCOMBI.

JlaGopaTopHbIe M NPaKTU4YeCKUue padoThl:

JlaGopatopHass pabora Ne 3. «HaOmroaeHue MHUTO3a B KIETKaX KOHYMKA
KOpEIlIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparax.

JlaGopatopHuass pabora Ne 4. «/M3ydyeHue CTpOCHHS TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIpenapaTax.

Tema 6. HacjieACTBEHHOCTb 1 U3MEHYNBOCTH OPraHU3MOB.

IIpenmer u 3agaum renetuku. Mcropus pa3Butus reHeTuku. Posbs nuronorun
1 >MOpPHUOJIOTUM B CTAHOBJICHUMM T€HETHUKU. BKiam pOCCHUHCKHX U 3apyOeKHBIX
yU4€HBIX B pa3BUTHE TEHETUKU. METOAbl TEHETUKH (THOPUIOIOTHUYECKUM,
LUUTOT€HETUYECKUM, MOJIEKYJISIpHO-TeHeTU4ecKuii). (OCHOBHBIE TI'€HETHUYECKHUE
noHATUs. ['eHeTnyeckasi CHMBOJIMKA, UCIIOJIb3yEMasi B CXeMaX CKPELIMBaHUH.

3aKOHOMEPHOCTH HACJeNIOBaHUsS MPU3HAKOB, ycTaHOBJIeHHbIe I'. Mennaenem.
MoHoruOpuIHOEe CKpEIIMBaHHE. 3aKOH EIWHOOOpa3usi THOPHUIIOB TEPBOTO
nokojeHusi. llpaBWio JOMUHUpOBaHUS. 3aKOH paCIHICIUICHUS TIPU3HAKOB.
I'mmotesa yncTotel ramet. [1oTHOE U HETTOJIHOE JOMUHUPOBAHUE.

JuruOpuaHoe  CKpemMBaHWE. 3aKOH  HE3aBUCHUMOTO  HACJICIOBaHUS
npusHakoB.  lluTtoreHeTnuyeckne  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHMUSI.
Ananuzupytonlee ckpennBanue. Mcnosib30BaHre aHATM3UPYIOLIETO CKPELIMBAHUS
JUUTST OTIpENCIICHUSI TEHOTHUIIa OCOOH.
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CueryieHHOe  HaclieloBaHue Inpu3HakoB. Pabora T. Moprana mno
CLEIJIECHHOMY HacCJIEIOBAaHUIO I'eHOB. Hapymenune cuerieHust TeHOB B pe3ysbTare
KPOCCHHIOBEPA.

XPpOMOCOMHAsI TEOPHsI HACJIEACTBEHHOCTH. | €eHETUUECKHNE KapThl.

I'eneruka nona. XpoMOCOMHOE ONpeleseHue nojga. AyTOCOMBI U IIOJIOBBIE
XpoMocoMmbl. ['omoramMeTHele U rerTeporamMeTHble OpraHu3Mbl. HacnenoBanue
MPU3HAKOB, CIEIUIEHHBIX C ITOJIOM.

N3meHunBOCTh. BUABI N3MEHUMBOCTH: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpenpl B HEHAcIEACTBEHHOM  M3MEHYHMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKATMOHHON M3MEHUYMBOCTU. BapualimoHHbIN psiq U BapyallMOHHAsT KPUBas.
Hopma peakunu npusHaka. KoimdecTBEHHbIE W KaUy€CTBEHHBIE IIPU3HAKH U HUX
HopMa peaknuu. CBoicTBa MOTU(PUKAITMOHHON N3MEHYNBOCTH.

HacnencTBennasi, WM TE€HOTUNHYECKAas, W3MEHUYMBOCTh. KomOmHaTHBHAS
M3MEHYUBOCTh. MeW03 © MONOBOW MpoIeccC — OCHOBA KOMOWHATHBHOU
W3MEHYMBOCTH. MyTallMoOHHass U3MEeHYNBOCTh. Kitaccudukarus myTanuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpUYMHBI MyTaliuii. MyTareHHble (aKTOphI.
3aKOH rOMOJIOTMYECKUX PsJIOB B HaciaeACTBEHHOUW n3menunBoctu H. 1. BaBuiiosa.

BHesnepHas HacJIeACTBEHHOCTh U U3MEHYNUBOCTb.

I'enetnka uyenoseka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T'€HETUKHU
YeJ0BEKa: IeHeaJOTHUYeCKUi, OJIM3HEIOBBIN, IIUTOTCHETHUYCCKUI, OMOXUMHUYECCKHH,
MOJIEKYJISPHO-TEHETUYECKH M. CoBpeMeHHOe omnpeneaeHue F€HOTHIIA:
IIOJTHOTEHOMHOE CEKBEHHPOBAaHWE, T€HOTUIIMPOBAHNUE, B TOM YHCJE C IOMOUIBIO
[MI1P-ananu3a. HaciaencTBeHHbIC 3a00JIeBaHUS 4YCJIOBEKAa: TI'CHHBIE OOJIC3HH,
0O0JIe3HM C HACIEACTBEHHOHN IPEIPACIIOI0KEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comaruueckue U TreHepaTuBHble MyTauuu. CTBOJOBbBIE KIETKHU. [IpuUHUMIIBI
300pOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPODUIIAKTUKU U JICUCHHUS] TEHETUUECKUX
O0one3Hell. MenuKo-reHeTHYeCKOoe KOHCYJILTHPOBaHHE. 3HAUCHUE MEIUIIMHCKOU
FeHETUKU B MPEAOTBPAIICHUN U JICUEHUU T'€HETHUECKUX 3a00IeBaHU YeI0BeKa.

JleMmoHcTpanuu:

IToptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepuxos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBusos.

Tabmuner u CXEMBI: «MoHorubpuHOE CKpEIIUBaHUE " ero
LUTOTEHETUYECKAasi OCHOBa», «3aKOH pACHICIUICHUSI U €ro IMUTOTre€HETHUYecKas
OCHOBa, «3aKkoH UCTOTBI ramMeT», «lurubpuaHoe CKpEIIUBaHUE»,
«uTonornyueckue OCHOBBI TUTUOPHUTHOTO CKpELIMBaHUI», «Meiiosy,

«B3anMonencTBue amenbHbIX TE€HOBY», «l eHeTuueckue KapThl PACTECHUH,
JKMBOTHBIX M 4eloBeka», «l'eHeTnka mosa», «3aKOHOMEPHOCTH HAaCJEIOBaHUs,
CLHEIUIEHHOIO ¢ IIoJIom», «KapuoTtumnel dyeloBeka M KHUBOTHBIX», «Buusl
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M3MEHYUBOCTH», «MoaudpukanmoHHas M3MEHYMBOCTH», «HaciegoBanue pesyc-
(dakTopay, «I'eHeTuka rpyni KpoBu», «MyTallMOHHAsE U3MEHYHUBOCTH.

OOGopynoBanue: MoAeTU-anIuIUKau «MOHOTHOPHUAHOE CKpEIIMBAHUEY,
«Henonnoe pomuHMpoBaHue», «urnbpuanoe ckpemmBanue», «llepekpéct
XpOMOCOM», MHUKPOCKOII M MHUKporpenapar «J/[po3odpmumna» (HOopma, MyTamuu
(bopMBI KPBUTHEB U OKPACKHU TeJia), repOapuii «I opoX MOCEeBHOMY.

JlaGopaTopHbIe M NPaKTH4YecKue padoThl:

Jlabopatopnast pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOIO HU
JUTHOPUIHOTO CKPELIMBaHUs Y APO30(UIbI HAa TOTOBBIX MUKpOIIpEnaparax.

JlaGopaTtopHas padota Ne 6. «M3yuenue moaupukalimoHHONH U3MEHYUBOCTH,
MOCTPOEHUE BapUALIMOHHOTO PsiJia U BApUAILIMOHHOW KPUBO.

JlaGopartopHast pabota Ne 7. «AHanu3 MyTanmui y Apo30(UiIbl HA TOTOBBIX
MUKpOIIpernapaTax».

IIpaktnueckass pabora Ne 2. «CocraBieHHE W aHAJIU3 POIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekuusi O pranu3smMoB. OCHOBBI O0MOTEXHOJIOTHH.

Cenexknist Kak HayKa M IPOLECC. 3apOXKJICHHUE CEIEKIMU U JIOMECTHUKALMA.
Yuenne H. U. BaBunoBa 0 1eHTpax TMPOUCXOXKIACHUS U MHOrooOpasus
KyJIbTYPHBIX pacTeHuil. L{eHTphl MPOMCXOXKIECHUS AOMAIIHUX XUBOTHBIX. CoOpT,
opo/ja, ITaMM.

CoBpeMeHHbIe METOAbl celeKUUU. MaccoBbId U MHAUBHUIYalbHBIA OTOOPHI B
CEeJeKIMM pacTeHUud U KUBOTHBIX. OleHka s3KcTepbepa. biau3kopojcTBeHHOE
ckpemmBanue — WHOpuauHT. Ymcrtas nuHUA. CKpelMBaHWE YHUCTHIX JIUHUU.
I'ereposuc, nnm rubpuanas cuia. HepojcTBeHHOE CKpelMBaHHE — ayTOPHIWHT.
Otnanénnas rubpuams3auuss u e€ ycrnexu. VCKyCCTBEHHBIM MyTareHes u
MOJIy4EHHUE IOJIMIUIOUIAOB. JIOCTMI)KEHHMSI CENEeKLMHU PpACTEHUM, »XUBOTHBIX U
MHUKPOOPraHU3MOB.

buorexHosorusa Kak oTpacip NPOU3BOACTBA. ['€HHass MHXKEeHepus. OTallbl
co3nanusi pekomObuHantHor JIHK wu Tpancrennsix opranusmoB. Kierounas
nHxeHepus. Kiertounsie KyJbTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHHUE PACTECHUH.
KnonupoBanue BBICOKONPOAYKTHUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPraHu3MOB.

DKOJIOTMYECKHUE U OTUYECKHE 1poOJIEMBI. I'MO —  reHeruuecku
MOIH(UITUPOBAHHBIC OPTaHU3MBL.
JleMoHCTpanuu:

IToprpersr: H. 1. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBanoB.

Tabmunper U cxembl: KapTa «lleHTpbl NPOUCXOXKIEHHUST U MHOro0Opa3us
KyJIbTYPHBIX pacTeHuil», «llopoabl qoMamHux »XKUBOTHBIX», «CopTa KyJIbTypPHBIX
pactenuii», «OTnanéanas ruopuauzanus», «Padotel akagemuka M. @. IBanoBay,
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«[Momumnonusty, «OOBEKTBI OHOTEXHONOTHM», «KieToyHble KyJIbTyphl H
KJIOHUpOBaHUE», « KOHCTpyHpoOBaHUE M MEPEHOC TEHOB, XPOMOCOM)).

O06opynoBaHue: MYJISDKH TUIOIOB M KOPHETUIOIOB TUKUX (POPM U KYJIBTYPHBIX
COpTOB pacteHul, repoapnii «CenbCKOX03SIHCTBEHHBIC PACTCHHUSD.

JlaGopaTopHbIe M NIPaKTU4YecKue padoTshl:

Okckypcusi «OCHOBHBIE METOABI M JIOCTHUXKEHHUSI CEJIEKIIMU PACTEHUU U
JKUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIIHIO, IUIEMEHHYIO hepmy,
COPTOUCHBITATENIFHBIN  yY4acTOK, B TEIUIMYHOE XO3SIHCTBO, J1abOpaTOPHUIO
arpOyHUBEPCUTETA I HAYUYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. DBoT1IOLIMOHHAS OMOJIOT M.

IIpenmnochUlIkn BO3HUKHOBEHUS JBOJIIOIIMOHHOW TEOpHUH. OBOJIOIMOHHAS
Teopusi U €€ MEeCcTo B OWOJIOTWH. BimsiHME 3BOTIONMOHHONW TEOPUU HA Pa3BUTHE
OMOJIOTHHU U APYTHX HAYK.

CBHUACTENhCTBA HSBOMIONUH. [lalICOHTOIOTHYECKHE: TMOCIEI0BATEIIFHOCTh
MOSIBJICHUST BHUJOB B IMMAJCOHTOJIOTUYECKON JIETONHUCH, NEPEXOIHBbIE (POPMBIL.
Bbuoreorpaduueckue: cxoacTBo u paznuuue ¢payH u (piaop MaTepuKoB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOACTBA U Pas3IM4us 5SMOPHOHOB pPa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: T'OMOJIOTMYHbBIE, aHAJIOTUYHBIE,
pyAUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJICJCTBEHHOCTH W OCHOBHBIX META0OIWYECKHX ITyTeH y BcexX
OpPraHu3MOB.

OpomtoruonHast Teopus Y. JlapBunHa. IIpennochuiku BO3HUKHOBEHUS
MapBUHU3MA. J[BKymIMe CHIIBI SBOJIONMH BUAOB 10 JlapBuHy (HM30BITOYHOE
pa3MHOXKEHHE TIPU OTPAaHHUYCHHOCTH PECYpPCOB, HEONpeaenaEHHas W3MEHYUBOCTB,
O60pbOa 3a CyIecTBOBaHHUE, €CTECTBEHHBIH OTOOD).

Cunretnueckas Teopus 3Bosornu (CTD) u €€ OCHOBHBIC MOJIOKECHUS.

MukposBomonust. [lonmynsius Kkak eIMHALA BUJA U 9BOJIIOLIUH.

JBwwxymue cuibl (hakToOpbl) PBOJIOLUKA BUIOB B MpUpoe. MyTallmOHHBIN
Ipolecc U KOMOMHATHUBHAs M3MEHUYMBOCTh. [lomyssiiMOHHBIE BOJHBI U Apeld
reHoB. M307s1ust 1 MUTpanusi.

EctecTtBennbiii ot1Ob0p — Hampapisomuil ¢aktop 3Botonun. DopMmbl
€CTECTBEHHOI'0 0TOOpA.

[IpucnocoO6IeHHOCTh OpPraHU3MOB KaK pe3yJbTaT 3BOIIOUUH. llpumepsl
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(O3bl U HAN0ATATITAIIUH.

Bun wu BupooOpazoBanme. Kpurepuum Buma. OcHOBHbIE  (POpMBI
BUI000pa30BaHus: reorpapuueckoe, 3KOJIOrnIecKoe.
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MakposBomonus. PopMbl  3BOIIOUMU:  (UIETHYECKas, JUBEPreHTHas,
KOHBEpIreHTHas, napayienbHas. HeoOpaTuMocTh 3BOMIOMN.

IIpoucxoxaeHne OT HecHeUAIM3UPOBAaHHBIX MNpeakoB. [Iporpeccupyromas
cnenuanui3anusi. AanTUBHAs paguanusl.

JleMoHcTpanuu:

IToprpetsr: K. JIunnen, K. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkenb, ®. Mromanep, A. H. Ceseprios.

Tabnuubl u cxeMmsl: «Pa3BuTne oprannueckoro mupa Ha 3emie», «3apoJbIIIH

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  O60ppOBI  3a
cyuiecTtBoBaHue», «EctecTBeHHBIH 0TOOp», «MHOT000Opa3sue COPTOB PACTEHUI,
«MHuoroo0Opaszue opoJ, JKUBOTHBIX», «[lomynsaunm», «MyTtanuonHas

W3MEHYUBOCTHY», «ApoMopdossry, «Mmamoamantammm», «OOmas aereHepamus,
«/IBrmxymue cuiel sBomonun», «Kapra-cxema wmapmpyra nyrtemectsuas Y.
Hapsuna», «boppba 3a cymectBoBaHue», «lIprcmoco0I€eHHOCTh OpPraHU3MOBY,
«I"eorpaduueckoe BH1000pa3zoBaHue», « DKOJIOTHUECKOE BUA00OPA30BAHUE .

OOGopy/ioBaHHE: KOJUIEKIUS HACEKOMBIX C PAa3jIMYHBIMH THUIAMH OKpPACKH,
Habop IUIOJIOB M ceMsiH, Koyutekius «lIpumepsl 3alIMTHBIX MPUCIIOCOOJIEHUN Yy
KUBOTHBIX», Mojelb «OCHOBHBIE HAIlpaBJICHUS SBOIIOLMMN», OObEMHAas MOJAEIb
«CTpoeHHE roJI0BHOIO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Koekuus «DopMbl COXpaHHOCTHU
HCKOMAeMbIX JKHBOTHBIX MW pacTeHUu», Moaenp anmukauusa «llepekpéct
XpOMOCOM», BJIaxHble mnpenaparel «Pa3Butume Hacekomoro», «Pa3Burtne
JATYIIKW», MUKporipenapar «Jpo3oduna» (Hopma, mytamuu (pOpMBI KPBLIBEB H
OKpackH Teia).

JIabopaTopHbIe U IPaAKTHYeCKHe PadoThI:

Jlabopatopnast pabora Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHUYECKOMY
KPUTEPHUION.

Jlabopatopnast paborta Ne 2. «Onucanue NpuCHOCOOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBEeHNE U Pa3BUTHE )KU3HU Ha 3em.ie.

JloHay4yHBIE OpEACTaBICHUS O 3apOXKIACHHUM >KU3HU. HayuHble runoressl
BO3HUKHOBEHMSI JKM3HM Ha 3emie: aOHOreHe3 M MNaHCIepMHsA. XHUMHYecKas
sBOMIONMSA. AOWOTCHHBI CHHTE3 OPraHMYECKHX BEIIECTB M3 HEOPTraHHUYCCKHUX.
DKCIIEpUMEHTAIbHOE NOATBEPKACHUE XUMHUYECKOUN 3BoIrolMU. HadanbHble Tansl
ouonoruueckoi spomonuu. I'mnoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYpP M BO3HHMKHOBEHHME IIPOTOKJIETKH. [lepBble KIETKM M KX DBOIIOLMA.
DOpMHUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.
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PazButue xu3Hu Ha 3emiie mo spam U nepuogam. Karapxeil. Apxelickas u
nporepo3oiickast 3pel. [laneos3oiickas 3pa u €€ mnNepuosbl: KEMOPHUICKUH,
OPIOBUKCKHUU, CUITYPUHUCKHM, TEBOHCKHNI, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so30iickas 3pa 1 €€ nepruoabl: TPHACOBBIN, FOPCKUI, MEJTOBOU.

Kaiinozoiickass 3pa u €€ mNOepuolbl: NAJICOr€HOBbI, HEOINCHOBBIH,
aHTPOIOI€HOBBIN.

XapakTepuCcTHKa KJIMMaTa U I'eO0JIOTUYECKUX mpoueccoB. OCHOBHBIE 3Tallbl
SBOJIIOIIMU PACTUTEIBHOIO M JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUH U
’)KMBOTHBIX. [losiBIE€HUE, pacliBET U BBIMUPAHHUE I'PYIIT )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro MHpa Kak OTpakeHue 53Bodtouuu. OCHOBHBIE
CUCTEMaTUYECKHUE IPYMIbl OPraHU3MOB.

DBOJIOIUS YEJIOBEKA. AHTPOIIOJOTUS KaK Hayka. Pa3BuTue npesicTaBieHui o
MPOUCXOXKIACHUHU YeloBeKa. Meroasl u3ydeHus aHTpomnoreHesa. (CxojactBa u
pa3nyus 4enoBeKa U )KMBOTHBIX. CUCTEMATHYECKOE MOJIOKEHHUE YEIIOBEKaA.

JBrxyue CHIIBI (daxTopsI) aHTpPOIIOreHe3a. HacnencrBennas
W3MEHYUBOCTh W €CTECTBEHHBIM 0TOOp. OOmecTBeHHbIH 00pa3 >KU3HHU,
HU3IrOTOBJIEHUE OPYIHI TPyda, MBILIJICHUE, PEUb.

OCHOBHBIE CTalMU U BETBU 3BOJIIOIMH YEJIOBEKA: aBCTPAJIONUTEKHU, YeloBek
ymenbld, YenoBek nOpsaMoxonsmui, YenoBek HeaHAepTalbCKui, YenoBek
pasymHubiii. HaXxonku HCKOIaeMbIX OCTaTKOB, BpEMs CYILIECTBOBaHHs, OO0JACTh
pacnpocTpaHeHus, 00bEM roJIOBHOTO MO3ra, oopas KU3HU, OpYAHsl.

UenmoBeueckne packl. OcHOBHBIE  OONbBIIME  pachl:  €BPOICOUTHAS
(eBpaszmiickasi), HETPO-aBCTPATIOUTHAS (PxBaTtopualibHas), MOHTOJIOUJHAS
(a3marcko-amepukaHckasi)).  UepThl  NPHUCIOCOOJIIEHHOCTH  MPEACTaBUTENECH
YEeJIOBEYECKUX pac K YCJIOBHUSIM CYyLIECTBOBaHMsA. EJMHCTBO 4YeIOBEYECKHUX pac.
Kputuka pacuszma.

JleMoHCcTpanum:

[Toptpersr: @. Penn, JI. Ilactep, A. . Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuubl U cxembl: «Bo3nukHOBeHHe ConMHEUYHOUW cHUCTeMbl», «Pa3Butue
opranumueckoro wmupa», «PactutenpHas knerka», <«OKuBOTHas  KIJETKay,
«I[Ipokapuornueckas kierka», «CoBpeMEHHas CHCTEMa OpPraHUYECKOrO MHUpay,
«CpaBHEHHE aHATOMHYECKHMX HYEPT CTPOCHUSI UYEIOBEKA M YEIIOBEKOOOpPa3HBIX
00e3psiH», «OCHOBHBIE MECTa TAJCOHTOJOTHUYECKHX  HAXOJOK  IIPEIIKOB
COBPEMEHHOTO 4YelOBeKa», «JlpeBHenmme moam», «peBHue mroam», «llepsbie
COBPEMEHHBIE JTION», «HenoBeueckue pacbh).

Ob6opynoBaHue: MYJISIKHU «IIpoucxoxaenue YeJIOBEKa» (6roCTBI
aBCTPAJIONMUTEKA, IMUTEKAHTPOIla, HEaHJepTajblla, KPOMaHBOHIIA), CJIENKH WU
U300paKeHUs KaMEHHBIX OpYJIHH TepBOOBITHOIO 4YeJIOBeKa (KaMHHU-YOIIEpPHI,
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pyOmia, ckpebna), TE€OXpOHOJIOTHYECKass Ta0numa, KoJuieKius «DopMbl
COXPaHHOCTH MCKOMAEMBbIX KUBOTHBIX U PACTCHUI.

JlabopaTopHble U IPaAKTHYeCKHUe PpadoThI:

IIpakTueckas padora Ne 1. «M3ydyeHne MCKOMaeMbIX OCTAaTKOB PACTCHUU U
JKMBOTHBIX B KOJUICKIHSIX».

OKCKypcusi «IBOJIIOLMS OPraHUYECKOro MHpa Ha 3emiie» (B €CTEeCTBEHHO-
HAyYHBIN WM KpaeBeTUESCKUN My3ei).

Tema 3. OpranuzMsl U OKpPY:KawUIias cpeaa.

DKOJIOTHS KaK HayKa. 3aJlaud ¥ pa3Aesibl SKOJOTrUU. MeToabl SKOJIOTHUYECKHX
HcciieJOBaHUN. DKOJOTHYECKO€ MUPOBO33PEHHUE COBPEMEHHOTIO YeI0BEKa.

Cpenbsl oOuTaHUs OPraHM3MOB: BOJIHAsl, HA3€MHO-BO3JlyIlIHAs, MMOYBEHHas,
BHYTPUOPraHW3MEHHas!.

Oxonorndeckue ¢axkropel. Knaccupukanmss >SKOTOTHYECKUX (PAaKTOPOB:
abuoTuyeckue, OWOTHYECKHE ¢ AaHTPOIOreHHble. JleliCTBHE HKOJIOTHYECKUX
(hakTOPOB HA OPTraHU3MBI.

Abuornueckue (akTopbl: CBET, TEMIEpaTypa, BlaxHOCTh. DoTonepuoausm.
[IpucniocobnieHuss  OpraHU3MOB K  JCUCTBUIO  aOUOTHYECKUX  (aKTOPOB.
buosiornueckue puTMBI.

buornueckue (akTopsbl. Bunpr OMOTHUYECKHUX B3aUMOJICUCTBUH:
KOHKYPEHILIUS, XUITHUYECTBO, CUMOMO3 U ero ¢opmel. Ilapasutusm, koomnepauus,
MyTyaJIu3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HaueHHEe OWOTHYECKUX B3aUMOJCUCTBUM JJIsI CYIIECTBOBAaHUS
OpPraHU3MOB B IIPUPOTHBIX COOOIIECTBAX.

OKOJIOTMYECKHE XapaKTepUCTUKU mnomnyssiuuu. OCHOBHBIE IOKa3aTesu
NONYJISALMU: YMCIEHHOCTh, IUIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[nHamuka 4MCIEHHOCTH HNOIYJISILUU U €€ peryssiusl.

JleMoHCcTpanum:

[TopTtpetsr: A. 'ym60abaT, K. ®@. Pynse, J. I'ekkens.

Tabmuupbl u cxembl: kapta «I[Ipupoansie 30HBI 3eMitn», «Cpeabl OOUTAHUS
opranmsMoB», «®otonepuoausm», «llonmynsauun», «3aKOHOMEPHOCTH pOCTa
YUCIICHHOCTH MOMYJISIIUU UHDY30pUH-TyhenbKm», «[Iumessie menm.

JlabopaTopHble U IPAKTHYeCKHe PadoThI:

Jlaboparopnas paborta Ne 3. «Mopdomorndeckne 0COOCHHOCTH PACTCHUN U3
pa3HBIX MECT OOUTAHUS.

JlaGopatopnast pa6ota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJeycay.

ITpakTuyeckas padora Ne 2. «Iloacd€T NIOTHOCTH MOMYJISIIUN pa3HBIX BUIOB
pacTeHu.

Tema 4. Coo011ecTBa M IKOJIOIHYECKHE CUCTEMBI.
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CoobmiecTBO opraHu3MoB — OuoreHo3. CTpyKTyphl OHOIIEHO3a: BHIOBAas,
MPOCTPAHCTBEHHAs1, Tpodwudeckas (mmmieBas). Bwunapl-momuHanTbel. CBsS3U B
OHmoIIEeHO3E.

Oxkosiorndeckue cuctembl (dkocuctemsbl). Ilonstme o006 »skocucreme u
ouoreoneHoze. @OYHKIHMOHAIBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBOopoT BEIIECTB U MOTOK HEPTUHU B IKOCUCTEME.
Tpoduyeckue (TUIIEBbIE) YPOBHM JKOcHUCTeMbl. IluieBble IemMd W CETH.
OcHOBHBIE TOKa3aTeNM SKOCHCTEMBI: OuoMacca, MPOAYKLIMS. ODKOJOTHYECKHe
NUpaMUIbl: TPOAYKIIMU, YHUCICHHOCTH, Ounomaccel. CBOHCTBA 3KOCHUCTEM:
YCTOMYUBOCTB, CaMOpeTyJsiiius, pa3Butue. CyKiieccusi.

[IpupoaHbIe SKOCHCTEMBI. DKOCHCTEMBI 03€p U PEK. DKOCHUCTEMa XBOWHOIO
WJIA IITUPOKOJIMCTBEHHOTO JIeCa.

AHTpOIIOTEHHBIE  YKOCHUCTEMBI.  ATPOIKOCHUCTEMBL.  YPOOIKOCUCTEMEL.
Buonornueckoe u X03s1HCTBEHHOE 3HAYEHHUE arpOIKOCHUCTEM B yPOOIKOCUCTEM.

buopasnooOpa3ue kak ¢akTop yCTOMUYMBOCTH 3KocucteM. CoxpaHeHue
OMOJIOrUYECKOro pa3HooOpas3us Ha 3emIie.

Vuenue B. W. Bepnanckoro o 6uocdepe. 'panuiipl, coctaB U CTpyKTypa
ouocdeprl. XKXupoe BemectBo U ero ¢GyHkuuu. OcobeHHOCTH OMOchephbl Kak
rI100alIbHOM AKOCUCTEMBI. JlMHaMHUueckoe paBHOBECHME M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoThI BemecTB U OMOTCOXMMHUYECKHUE HUKIIBI 2JIEMEHTOB (yTiiepoaa,
a30Ta). 30HATLHOCTh OMochepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoBedecTBO B Onocdepe 3emiti. AHTPOIIOTEHHBIE U3MEHEHHs B Onocdepe.
['moGanbHBIE SKOJIOTHYECKHUE TPOOTIESMEL.

Cocy1iecTBOBaHHE MIPUPOJIBI u YEeJIOBEYECTBA. Coxpanenue
O6mopa3zHooOpa3usi Kak OCHOBa yCTOWUMBOCTH Ouochepsl. OCHOBA pallMOHAIBLHOTO
yIpaBJIeHUsT TPUPOJHBIMU pecypcaMH U HMX HCHOJb30BaHUE. JlocTmxeHus
OMOJIOrMU U OXpaHa IPUPOIBI.

JleMmoHcTpanuu:

IMoptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuubr u cxemsl: «llumesple nenm», «bUOLIEHO3: cOCTaB U CTPYKTypay,
«[Ipupoansie coobmiecTBay, «llemn mmTaHUST», «IKOJTOTHYECKAS MHUPAMHUIIAY,
«buocdepa n genmoBek», «IKOCUCTEMA MIHUPOKOIUCTBEHHOTO JIeca», « DKOCHUCTEMA
XBOWMHOTO  Jeca», «buoueHo3 Bogoéma», «ArpoueHo3», «lIpumepHsbie
AHTPONIOT€HHBIE  BO3ICHMCTBHUSL HA NOPUPOAY», «BaxHenlme MCTOYHUKUA
3arpsi3HEHUs BO3/yXa M IPYHTOBBIX BOI», «llouBa — BakHeHIIas COCTaBIIAIOLIAS
ouocohepby, «DakTopbl nerpaganuu mouBy», «llapaukoBsiit a3gdext», «DakTopsl
paAMOaKTUBHOTO 3arpsi3HeHus1 Ouocdepby, «OOmas crpykrypa Ouochdepnl»,
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«Pacnipoctpanenue ku3HM B Omocdepe», «O30HOBBI »dKpaH OuOChEpsD,
«Kpyrosopot yriepona B 6mocdepe», «KpyroBopot azora B mpupoae».

OOGopynoBanue: MoAenb-anIuIMKanus « [unudHble OMOIEHO3bI», TepOapuil
«PactuTenbHBIE COOOIIECTBAaY, KOJUIEKIINN «buoneHnos3y, «Bpenurenn BaKHEHITTNX
CEIIbCKOXO3SINCTBEHHBIX ~ KYJBTYp», TepOapuM U KOJUIEKIIMU pPACTEeHUN U
JKMBOTHBIX, NPUHAJJIEKAIINE K Pa3HbIM JKOJIOIMYECKHMM IpynIiaM OJHOIO BHA,
Kpacnass kuura Poccuiickoit dDeneparuu, H300pakKe€HHUsST OXPAHSIEMBIX BHIOB
pAaCTEHUM U )KUBOTHBIX.

INDIAHUPYEMBIE  PE3VJIbTATBI OCBOEHUA  ITPOI'PAMMBI 11O
BNOJIOT N HA BA30BOM YPOBHE CPEJHET'O OBLIEI'O
OBPA30OBAHUA

Cornacio ®I'OC COO, ycraHaBIMBaIOTCA TpeOOBaHUS K pe3yJbTaraM
OCBOEHMSI OOydYaloLIUMHCS IpOrpaMM CpeAdHero oOuero oOpa3oBaHUS:
JIMYHOCTHBIM, METANIPEAMETHBIM U TIPEAMETHBIM.

JIMUHOCTHBIE PE3YJIBTATDI

B cTpykType JIUYHOCTHBIX PE3yJbTAaTOB OCBOCHUS TMpenmeTa «buomorus»
BBIJICJICHBI CIICAYIOIINE COCTABIISIONINE: OCO3HAHWE OOYYArOIIMMHUCS POCCUHCKOM
TpaXTaHCKOUW UJIEHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSATEIILHOCTHU
U CaMOONPEACICHUIO, HAJIWYAE MOTHBAlMM K OOYyYCHUIO  OWOJIOTHH,
[ICJICHANIPABJIICHHOE pPa3BUTHE BHYTPECHHUX YOCKICHUM JIMYHOCTA Ha OCHOBE
KJTIOUEBBIX IIEHHOCTEH W HMCTOPUYECKUX TPAIHUIINN pPa3BUTHSI OHOJOTHYECKOTO
3HAaHUS, TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIMXCsI PYKOBOJCTBOBATHCS B CBOEHU
JIESITEIbHOCTH  [IEHHOCTHO-CMBICIIOBBIMH ~ YCTaHOBKaAMHU, IPUCYIIUMH CHCTEME
OMOJIOTUYECKOTO  00pa30oBaHUs, HaJW4YUE HKOJIOTMYECKOr0 MPaBOCO3HAHMUS,
CIIOCOOHOCTH CTABHUTh LIEJIM U CTPOUTH )KU3HCHHBIC MJIaHBI.

JIuuHOCTHBIE pe3yibTaThl OCBOCHUsS mpeaMera «buomorus» gocTurarTcs B
€IMHCTBE Y4YEOHOW U BOCHUTATEJIBHON [ACSITEIbHOCTU B COOTBETCTBHUHU C
TPaJIUIIMOHHBIMU POCCUNCKUMU COLIMOKYJIBTYPHBIMHU, UCTOPUUECKUMH U JTyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMH, TPUHATHIMH B OOIIIECTBE TPaBHIaMHU W HOPMaMHU
MOBEJACHUS W CIIOCOOCTBYIOT MpOIlECCaM CaMOMO3HAHUS, CAMOBOCIUTAHHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEW TIO3ULMHU JIMYHOCTH, NAaTPUOTU3MA,
YBaXKEHHS K 3aKOHY U MPABOMOPSAKY, YEIOBEKY TpyJa U CTapIIeMy MMOKOJICHHIO,
B3aMMHOTO YBa)XXCHUsI, OEpPEKHOTO OTHONIICHUS K KYJIbTYpPHOMY HACJICIUIO U
TpaauIMsiM MHOTOHAIIMOHaJIbHOrO Hapoaa Poccuiickoit denepanuu, Npupoae u
OKpY Karollen cpeie.
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JInyHOCTHBIE pe3yabTaThl OCBOEHUS yuyeOHoro nipeamera «buonorus»
JIOJDKHBI OTPaYKaTh TOTOBHOCTH M CITOCOOHOCTHh 00YYarOIINXCSl PYKOBOJICTBOBATHCS
c(OpPMHUPOBAHHOW BHYTPECHHEHW TIO3WIMEH JIMYHOCTH, CUCTEMON IIEHHOCTHBIX
OpHMEHTAIlM{, TO3UTHMBHBIX BHYTPEHHHX  YyOEXKICHUN, COOTBETCTBYIOIINX
TPAAUIIMOHHBIM IIEHHOCTSM POCCHUICKOTO OOIIECTBa, PaCIIMPEHHE >KU3HEHHOTO
OIbITA U OMBITA JIEATEIBHOCTH B MPOLIECCE PEATM3allMd OCHOBHBIX HaIllpPaBJICHUU
BOCITMTATEIIBHON AESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:xaaHCKOro BOCIUTAHUSA:

c(pOpPMHUPOBAHHOCTD T'PAXKAAHCKON MO3UILIMHU 00YyUaIOIIErocsl Kak aKTUBHOT'O U
OTBETCTBEHHOT'O WJIEHA POCCUNUCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYLUHMOHHBIX MpaB M OOS3aHHOCTEH, YyBaK€HHUE
3aKOHA ¥ IPABONOPSIKA;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEHICHUN Y4eOHBIX M MO3HABATEIbHBIX 3a/7a4, BBINOJIHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTPEACTATh COOCTBEHHYIO IIO3HMIIMIO IO OTHOIIEHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE YUYUTHIBATh B CBOUX JEHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOCKICHUSAMU, KYJIHbTYPHBIMHU LIEHHOCTSIMU U
COLMAJIbHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJIEIOBATEILCKUX 3a/lad, YBAXKHUTEIHHOTO
OTHOWICHWS K MHEHHIO OIIMOHEHTOB TMPH OOCYXKJICHWH CIIOPHBIX BOMIPOCOB
OMOJIOTUYECKOTO COJICP>KAHHUS;

TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU AESITEIBHOCTH;

2) NIATPHOTHYECKOI0 BOCIIUTAHUA:

c(OpMHUPOBAHHOCTD POCCHUICKOM rpa)X1aHCKOU UIEHTUYHOCTH,
NIaTPUOTH3Ma, YBaXKECHHUsI K CBOEMY HapoOJy, 4YyBCTBa OTBETCTBEHHOCTH IIEpe]l
PonuHoii, ropmoctu 3a cBod Kpai, cBOO PoauHy, CBOM $S3BIK M KYJBTYpY,
MPOLLJIOE U HACTOSAIIEE MHOTOHALIMOHAJILHOTO Hapoa Poccuu;

LICHHOCTHOE OTHOIIEHWE K NPUPOJHOMY HACIEAUIO U NaMATHUKAM MPUPOIBIL,
JoCTHXKEeHUsIM Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYE;

CIIOCOOHOCTH OLIEHWBATHh BKJIAJ POCCHMCKHMX YUYEHBIX B CTAaHOBJICHHUE U
pa3BuTHe OWOJOTHH, TOHHMAHUS 3HAYCHUS OWOJIOTUM B IO3HAHWHM 3aKOHOB
MIPUPOJIBI, B )KU3HHU YEJIOBEKA M COBPEMEHHOTO OOIIIEeCTBa;

ujeitHas yOexI€HHOCTh, F'OTOBHOCTh K CIyXEHHIO M 3amure OredecTsa,
OTBETCTBEHHOCTH 3a €ro cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE TYXOBHBIX LIEHHOCTEN POCCUMCKOrO HApPOa;
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c(OpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, TUYECKOTO IMOBEACHUSI;

CIOCOOHOCTh OIICHWBATh CUTYAIlMI0O M TPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUCHTUPYSICh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JINYHOTO BKJIAJ/Ia B TOCTPOSCHUE YCTOUIHUBOTO OYIYIIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTENISAM, CO3/IaHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O IIPUHSATUS LEHHOCTEM CEMEWHOU JKU3HU B COOTBETCTBUU C
TpaauuusiMu HapoaoB Poccuu;

4) 3CTETUYECKOI0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYas ICTETUKY ObITa, HAY4YHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHUMAaHNE SMOIIMOHAILHOTO BO3JICHCTBUS )KUBOU MPUPOABI U €€ 1IEHHOCTH;

TOTOBHOCTh K CaMOBBIPaXXEHHIO B Pa3HbIX BHUJAX HCKYCCTBa, CTPEMJICHHE
MPOSBIISITH KAYECTBA TBOPUECKOUN JTUYHOCTH;

5) ¢dusuueckoro BocnuTaHusi, GOPMHUPOBAHUS KYJIbTYPbl 310POBbSl U
3MOLHMOHAJIBLHOIO 0JIATONMOJIYYHS:

IMOHMMAaHWE W pealn3alus 3JI0pOBOrO M Oe30MmacHoro obpasza KU3HU
(3mopoBOo€  MUTaHHWE, COOJIOJICHUE TUTHCHUYECKUX TIpaBUI H  HOPM,
cOaJlaHCUPOBAHHBIM PEXKUM 3aHSATUW W OTHAbIXa, peryjspHas ¢dunueckas
aKTUBHOCTh), OEpEKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (DM3UUYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

MOHUMAaHUE I1IEHHOCTU TIPaBWJI HUHAUBUIAYAIBHOTO U  KOJUIEKTUBHOTO
0e30ITaCHOTO TTOBEJICHUS B CUTYAIUSIX, YTPOXKAKOIIHNX 3J0POBBIO U YKU3HU JIFOJICH;

OCO3HAHHME TOCJICACTBUN M HEIPHUSATHS BPEIHBIX MPUBBIYCK (YyHOTpPEOICHUS
aJIKOT'OJIsI, HAPKOTHUKOB, KypPEHUS);

6) TPY10BOIr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/ly, OCO3HAHUE IIEHHOCTU MacCTEePCTBA, TPYA0IIO0HUE;

TOTOBHOCTh K AaKTUBHOMU J€SITEIHLHOCTH TEXHOJOTHYECKOHM U COIMUAJILHON
HAIIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATh, TNIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJTHSATH TAKYIO IESITEIBHOCTb;

UHTEpPEC K pa3audHbIM cepaMm npodecCUoOHATbHON NEATEIFHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOpP Oyaymield mnpodeccu W Pealn30BBIBATH
COOCTBEHHBIE )KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHIO W CaMOOOpa30BaHUIO Ha
MNPOTSHKEHUH BCEU KU3HU;

7) 3K0JIOTNYEeCKOr0 BOCTIUTAHUA:

AKOJIOTUYECKH IeJIECO00pa3HOe OTHOIICHHWE K MPHUPOJIE KaK HCTOYHHUKY
’KU3HU Ha 3eMJIe, OCHOBE €€ CyIlIECTBOBAHUS;
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MOBBIIIEHUE YPOBHS HKOJIOTMYECKOW KYyJIbTYphl: NIPUOOPETEHHE ONbITa
IUIAHUPOBAHUSL TIOCTYNKOB M OLEHKM HMX BO3MOXHBIX NOCIEACTBUH s
OKpYKaroleh Cpebl;

OCO3HAaHHUE TII00ATBPHOTO XapaKTepa IKOJOTHMYECKUX MPOOJIeM M myTed HuX
peieHus;

CIOCOOHOCTh HCIIOJIb30BaTh MNpHOOpETaeMble TPU H3YUYCHUH OHOJIOTHU
3HaHUST W YMEHHUSI MNpPU pPeHIeHUU INpPoO0JeM, CBI3aHHBIX C palMOHAJIbHBIM
IIPUPOJIONOIB30BaHUEM  (COOJNIOEHHE  MpaBWJI  MOBEAEHUS B  HPUPOIE,
HAIlpaBJICHHBIX Ha COXpPAaHEHHE pPAaBHOBECHS B DJKOCHCTEMaX, OXpaHy BHJIOB,
AKOCHUCTEM, Ouochepsl);

aKTUBHOE HENpUSATHE JACUCTBUM, NOPUHOCIAIIUX Bpel  OKpyKarolien
MIPUPOTHON Cpesie, YMEHHE NPOTHO3UPOBATH HEOJIAronmpusATHBIC 3KOJIOTHUYECKHUE
MOCJIEJICTBUS NIPEANIPUHUMAEMBIX JEUCTBUI U IPEAOTBpALLATh UX;

HAJIM4YME PAa3BUTOIO 3KOJOTMYECKOTO MBILIUIEHHS, SKOJIOTHYECKON KYJIbTYpBbI,
OIbITa JIeSITETbHOCTH 9KOJIOTUYECKOMN HAIpaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCsI MMH B IIO3HABATEJIIbHOM, KOMMYHHMKATUBHOW U COLHUAIBHOU
IIPAKTHUKE, TOTOBHOCTHU K YYACTHUIO B NIPAKTUYECKOU JIEATEIBHOCTH YKOJIOTHYECKOU
HAIIpABJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(pOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHW W OOIIECTBEHHOW IPAKTHKH, OCHOBAaHHOTO Ha JIUAJIOTE
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEpPIIICHCTBOBAHUE SI3bIKOBOM M YHUTATEIbCKOM KyJIbTYphl KaK CpEACTBa
B3aUMOJICUCTBUS MEXKAY JIOAbMHU U MMO3HAHUS MUPA;

MMOHUMaHWE chnenuuKu OHOJIOTMH KaK HayKH, OCO3HaHUS €€ poju B
(opMupOBaHUM PALMOHAIBHOTO HAYYHOI'O MBIIUJICHUS, CO3JaHUU IEJIOCTHOTO
MPEICTaBICHUSI 00 OKpYXalollleM MHpPE KaK O €IUHCTBE IMPUPOJIbI, YEJIOBEKa U
o0uiecTBa, B IIO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEM M pelleHuu MpodiiemM
COXpaHEHUs MPUPOIHOTO PABHOBECHS;

yOeXXIEHHOCTh B 3HAYMMOCTH OWMOJIOTHMU JIsi COBPEMEHHOW IIMBUIIM3ALIMU:
oOecrnieuyeHUsT HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX pemaTh pPEeCypCcHbIE  MPOOJIIEMBI  Pa3BUTHSA
YeJIOBEYECTBA, ITOMCKA MMyTEeH BBIXOJa U3 TIIO0ATBHBIX SKOJIOTHYSCKUX MPOoOIeM U
obecrnieuyeHUsT  mepexojla K  YCTOWYMBOMY  Pa3BUTHIO,  PAUHOHAIBHOMY
HCTIOIB30BAHUIO TPUPOJHBIX PECYpPCOB W (POPMUPOBAHHIO HOBBIX CTaHIAPTOB
JKU3HU;

3aMHTEPECOBAHHOCTh B IIOJyYEHUH OWOJIOTUYECKUX 3HAHUH B LEIIX
MOBBIIIEHUsI OOIIEN KYyJbTYpbl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
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COCTaBHOHM YacTH (PYHKIIMOHAIBLHOW I'PaMOTHOCTH OOydYarommuxcs, (popMupyemMoi
MIpHU U3y4YEHUH OMOJIOTHUY,

IIOHMMAaHNE CYIIHOCTH METOJIOB MO3HAHMs, UCIOJb3yEMbBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTHM WCIOJB30BaTh IIOJIydaeMble 3HAHWUS JUIsi aHaau3a |
OOBSCHEHUS SIBJICHUU OKPY>KAOIIETO MHUpPa M MPOUCXOIAIINX B HEM HM3MEHEHHH,
yMEHHE JejaTh OOOCHOBAHHBIE 3aKJIIOUYEHUS HAa OCHOBE HAay4HBIX (DaKTOB U
MMEIOIIUXCS TaHHBIX C LEJIbIO MTOJIyYEHHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJb30BaTh OMOJIOTMYECKUE 3HAHUS IS
peuieHus mpo0OJieM B peajbHbIX )KU3HEHHBIX CUTYaIIUsX;

OCO3HAHHUE LEHHOCTHM HAYYHOMW JE€ATEJIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEN0BATENBCKYIO AESITEIbHOCTh NHANBUIYaJIbHO U B IPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTH K  HENpPEpbIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNIO, K AKTUBHOMY IIOJIYYCHUIO HOBBIX 3HAHUU MO OWOJIOTHH B
COOTBETCTBHH C )KU3HEHHBIMH TOTPEOHOCTAMU.

METAINIPEAMETHBIE PE3YJIBTATDI

MeTanpeaMeTHbIE pe3yiabTaThl OCBOCHHUS y4deOHOTOo mpeamera «buoiorus»
BKJIFOYAIOT: 3HAYUMbIE i1  (POPMHUPOBAHUS MHUPOBO33PCHUS OOYyUYaArOMIMXCA
MEXIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIE) OOIIEHAYYHBIC TIOHSTHS, OTPaKAIOIINE
LIEJIOCTHOCTh HAy4YHOW KapTHHBI MHpa W CHEUU(PUKY METOAO0B IMO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPrus, sIBJICHUE, MPOIIeCC,
cucteMa, Hay4yHbIH (hakT, MPUHIUIN, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,

WCCIIeIOBaHUE,  HAONIOJCHHWE, W3MEPEHHE, OKCIECPUMEHT W JIPYTHX),
YHHUBEpCaJbHble y4eOHbIC JAcHCTBHS (TO3HABaTEIbHBIE, KOMMYHUKATHBHBIC,
pEryIsiTUBHBIE), o0ecrneynBaroIne dbopmupoBanue (yHKIIMOHATBEHOMN
TPAaMOTHOCTH ¥  COIMAJIIBHOM KOMIETCHIUH OOYy4YaloIIuXcsi, CIIOCOOHOCTH
00yJaronuxcs HMCTIOIB30BaTh OCBOCHHBIE MEXIUCIUTUTHHAPHBIE,

MHPOBO33pEHUYECKHE 3HAHUS W yHUBEpPCAIIbHBbIC Yy4YeOHBbIE JCUCTBUS B
IO3HABATEIbHOM U COLIMAJILHOU MPAKTHUKE.

MeranpeMeTHBIE pe3yabTaThl OCBOCHHUS MPOTPaMMbl CpPEIHETO OOIIero
00pa3oBaHUsI JOJKHBI OTPAXKATh:

OBiaagenue YHUBEPCATbHBIMHA y4eOHbIMH NMO3HABATEJIbHBIMH
e CTBUAMMY

1) 6a3oBble JornyecKue JeMcCTBUs:

CaMOCTOSITETbHO  (OpPMYJIMPOBAaTH HM  aKTyaJIM3upoOBaTh  IpoOJeMy,
paccMmatpuBaTh €€ BCECTOPOHHE;

HCIIOJIb30BaTh TNPU OCBOCHUW 3HAHUW NPUEMBI JIOTHYECKOTO MBIIIICHUS
(aHanu3a, CMHTE3a, CPaBHEHUS, KiIacCU(PUKAIINN, 000OIIEHHUS ), PACKPHIBATH CMBICIT
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OMOJIOTHYECKUX TTOHATHU (BBIJICIIATh UX XapaKTepPHbIC NMPU3HAKW, YCTAHABJIHUBATh
CBSI3H C JIPYTUMH TTOHSATHUSIMH );

OTIPEACIISITh IIEJIM  JCSITEILHOCTH, 3aj7laBasi IapaMeTpbl W KPUTSPHUU WX
JIOCTH)KEHUSI, COOTHOCHUTD PE3yIbTaThI ICATEIBHOCTH C TTOCTABICHHBIMU TEIISIMHU;

HCITOJIb30BaTh OMOJIOTHYECKHUE MOHITUS TSI OOBSICHEHUs (DAKTOB U SIBJICHUU
JKUBOM ITPUPOIBIL;

CTPOUTH JIOTUYECKHE pacCyXKICHHUs (MHIYKTHUBHBIC, JE€HyKTHUBHBIC, IIO
aHAJIOTHH), BBIABIISITH 3aKOHOMEPHOCTH M MNPOTUBOPEYHS B pacCMaTpUBAEMBbIX
SIBJICHUSIX, (POPMYJIUPOBATH BBIBOJIBI M 3aKJITIOUCHHUS;

MIPUMCHSITH CXEMHO-MO/JICTIbHBIC Cpe/CTBa JUTST MpEACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHHN B M3yYaeMbIX OHMOJIOTHYECCKUX OOBEKTax, a
TaK)K€  IPOTHBOPEYMI  pa3HOrO  poja,  BBISIBJICHHBIX B Pa3IMYHBIX
WHOOPMAITMOHHBIX UCTOYHUKAX

pa3pabaTbeiBaTh IUIAaH PEIICHUs] MPOOJIEMBI ¢ YYETOM aHaIM3a WMEKOIIUXCS
MaTepHUAIbHBIX 1 HEMATEPUAIILHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JIESTEIbHOCTh, OIIEHUBATh COOTBETCTBHUE PE3YJIHTATOB
LIEJISIM, OLICHUBATh PUCKH TTOCJIE/ICTBUN AEATEIIHLHOCTH;

KOOPAUHUPOBATH H  BBINOJHATH pabOTy B  YCIOBHUAX  PEAIBHOTO,
BUPTYaJIbBHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BHUBaTh KPECAaTUBHOE MBIIUICHUE MIPU PEIICHUH KU3HESHHBIX MPOOJICM.

2) 6a30BbIe HCCJIEI0OBATEIbLCKHE JIelicTBHA:

BJIAJICTh HaBBIKAMH YU€OHO-HCCIICOBATEILCKON U MPOSKTHON AESITCIIHHOCTH,
HaBBIKAMHM  pa3pemieHusi MpoOJeM, CIIOCOOHOCTBIO HM  TOTOBHOCTHIO K
CaMOCTOSATEIIFHOMY TOUCKY METOJOB PEIICHUS MPAKTHISCKUX 3aJ1a4, IPUMEHECHUTO
pa3IMYHBIX METOJIOB TTO3HAHUS,

HCIIOJIb30BaTh PA3JIMYHbIE BHUJIBI JICSATEIBHOCTH II0 TMOJYYEHUIO HOBOTO
3HAHUS, €ro HWHTepHpeTalud, MMPeoOpa3OBaHUI0O U MNPHUMEHEHHIO B Y4YeOHBIX
CUTYaIUsIX, B TOM YHUCJIE MPHU CO3/IaHUU YUEOHBIX U COIIUATBHBIX TIPOEKTOB;

dhopMupoOBaTh HAYYHBIM THIT MBIIUICHUS, BJIAJIETh HAYYHOH TEPMHUHOIOTHEH,
KJIFOUYEBBIMU NOHSATUSIMHU U METOJAMM;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3ajladyd B 0O0pa30BaTEIbHOU
JIESITCIIbHOCTH U )KU3HCHHBIX CUTYAIHASX;

BBISIBJIATH TIPUYUHHO-CJICJICTBEHHBIC CBS3HM W aKTyaJIM3UpOBATh 3ajady,
BBIIBUTATh THUIOTE3y €€ pEIIeHUsl, HaXOOWUTh apTyMEHTHI IS JIOKA3aTeIbCTBA
CBOUX YTBEPIKJICHHH, 3a/1aBaTh ITapaMeTPbl U KPUTESPUU PEIICHUS;

aHAJIM3UPOBATh IIOJIyUEHHBIE B XOJE PEHICHUs 3aJadyd pe3yiIbTaThl,
KPUTHYECKH OLIEHUBATh MUX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OIICHKY HOBBIM CUTYAaIlUsIM, OIICHUBAThH MPHUOOPETEHHBIN OIBIT;
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OCYIIIECTBIISITh 1I€JICHANPABICHHBIN MOUCK TEPEeHOCa CPEICTB U CIIOCOOOB
JIECTBUS B MPO(ECCHOHAITBHYIO CPENY;

YMETh TNEPEHOCUTH 3HAHUS B ITO3HABATEIFHYIO M TPAKTHYECKYIO OOJIacTH
JKU3HEACSITEIIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTe;

BBIIBUTaTh HOBBIE HJEU, NpejlaraTh OPUTMHAJIbHBIE MOJXOMAbl M PELICHUs,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOITYCKAIOIINE aJIbTEPHATUBHBIE PEIICHHUS.

3) paGora c unpopmanuei:

OPUCHTHUPOBATHCS B PA3JIMYHBIX UCTOUYHUKAX MHPOpMaIuu (TeKcTe yueOHOTO
mocoOusi, HAyYHO-TIOMYJISIPHOW JIMTEpaType, OHOJOTHUECKHX CJIOBapsix W
CIIpaBOYHHUKAX, KOMIBIOTEPHBIX 0a3axX NaHHBIX, B VHTEpHETE), aHAIM3UPOBATH
MHGOPMALHIO PA3JIUYHBIX BUJOB U (POPM IIPEICTABICHUS, KPUTUUECKH OIICHUBATH
€€ IOCTOBEPHOCTh M HEMPOTUBOPEUYNBOCTb;

(hopMynupoBaTh 3aMpoChkl U MPUMEHSITH Pa3IMYHbIE METOJbBI MPHU MOUCKE H
oTOope Ouosiorndeckoii MHGOpMalnK, HEOOXOIUMOU JIJISI BBITIOJIHEHHS! YUESOHBIX
3a7ay;

puoOpeTaTh OMNbBIT HCHOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUM, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOI'O HCIOJIB30BAHUS PAa3JINUHBIX
ITOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpAaTh  ONTUMAIBHYHO  (OopMy  TpeacTaBIICHUS
Oomonormuecko mHpopManuu (Cxemsbl, Tpauku, TuarpaMmsbl, TaOJIHIBI, PUCYHKHU
H Ipyroe);

HMCTIOIB30BaTh HAYYHBIM S3BIK B KadeCTBE CpeacTBa mpw padore C
Omonormuecko WHGPOpPMAIMEH: TPUMEHITh XUMHYECKHe, (U3NYECKUe U
MaTeMaTU4YeCKUe 3HaKM U CHUMBOJIBI, (opMylibl, abOpeBHaTypy, HOMEHKIIATYpY,
HCHOJB30BaTh M NPeoOpa3oBBIBAaTh  3HAKOBO-CHMBOJIMYECKHE  CPEJICTBA
HATJISITHOCTH;

BJIaJIeTh ~ HaBbIKAMM  paclo3HaBaHMs M 3allUThl  MH(pOpPMalUH,
nHOPMaIIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiageHne YyHUBEPCAJTbHBIMUA KOMMYHUKATUBHBIMHY 1€l CTBUSIMHU:

1) oOmienue:

OCYIIECTBIISITh KOMMYHHKAIIMM BO BCEX chepax KU3HHU, aKTUBHO YU4aCTBOBATh
B JIMAJIOTE€ MWW JHUCKYCCHHM MO CYIIECTBY OOCYKITaeMoul TeMbl (YMEHHE 3aJaBaTh
BOMIPOCHI, BBICKA3bIBATh CYXICHUS OTHOCHUTEIIFHO BBITIOJHEHHS MpejIaraeMoun
3a7jaui, YYUTHIBATh MHTEPECHI M COTIACOBAHHOCTHh MO3UIHI APYTHUX yYaCTHHUKOB
JIMaJiora Uil JUCKYCCHUH);

pacro3HaBaTh HeEBepOaJibHbIE CpeJcTBa OOIIEHUs, NOHMMAaTh 3HAYCHHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMS KOH(MJIMKTHBIX CHUTYyalUH,
YMETh CMSITYaTh KOH(PJIUKTHI U BECTH MEPETOBOPHI;
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BJIAJIETh PA3JIUYHBIMU CHOCOOAMH OOIIEHUS U B3aUMOJICHCTBUS, NOHUMATh
HaMEpPEHUs IPYTUX JTIOAEH, NPOSBIISITh YBAXXUTEIbHOE OTHOIIEHHE K COOECETHUKY
Y B KOPPEKTHOH opMe GOpMyYyITHPOBATH CBOU BO3PAKCHUS,

pa3BEPHYTO W JOTHYHO H3JIarath CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHUEM
SI3IKOBBIX CPEJICTB.

2) COBMeCTHAA 1eITeJIbHOCTh:

MOHUMATh W UCTIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUIYaJTbHOU
paboThI pHU pelIeHnN OMOJIOTHYECKON MPoOIEeMbl, 00OOCHOBBIBATH HEOOXOIMMOCTh
MIPUMEHEHHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBYSI IIPU PEIICHUU YYSOHOM 3a1a4u;

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX ACHCTBHH C y4E€TOM OOImIMX
WHTEPECOB U BO3MOKHOCTEH Ka)XXKJ0Ir0 YJeHa KOJJICKTHBA;

NPUHUMATh L€ COBMECTHOM  JEeATEJIbHOCTH, OpPraHU30BBIBATH U
KOOPJAUHUPOBATh JCUCTBUS MO €€ NOCTUKCHUIO: COCTABIATH IUIAH JCHUCTBHHU,
pacrpenensitb poiM C y4YETOM MHEHHWM YYAaCTHHKOB, OOCYXIaTh pPe3yiabTaThl
COBMECTHOM pabOThI;

OlLICHWBAaTh KadyeCTBO CBOETO BKJAJla W KaXXJOT0 Y4YaCTHHKAa KOMAH]IbI B
0o0ImMi pe3ynbTaT Mo pa3padbOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE MPOEKTHI, OIEHUBATh HIACH C TMO3UIMU HOBHU3HBHI,
OPUTHHAIBHOCTH, MPAKTUUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh TNO3UTHBHOE CTPATETMYECKOE TMOBEACHUE B Pa3IMUHBIX
CHUTYalHsIX, TIPOSIBIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITHATHBHBIM.

OBiaieHNe YHUBEPCAJIbHBIMH PeryJsiTUBHBIMHU 1€ CTBUSIMMU:

1) camoopranu3zaumus:

HCTIOJIb30BaTh OWOJIOTUYECKUE 3HAHMS JJIs BBISIBICHHUS TIPOOIEM H WX
peuIeHus B )KU3HEHHBIX U YUYEOHBIX CUTYAIUsIX;

BHIOMpATh HAa OCHOBE OWMOJOTMYECKHMX 3HAHUH I1IEJICBbIE M CMBICIIOBBIC
YCTAaHOBKHM B CBOHUX JCHCTBUSX W TOCTYIKAaX MO OTHOIIEHHUIO K YKHUBOUW MPUPOIE,
CBOEMY 3JI0POBBIO U 3JOPOBBIO OKPY>KAIOIINX;

CaMOCTOSATENIBHO OCYIIECTBIISITh TMO3HABATEIILHYIO JEATEIIbHOCTb, BBISBIISITH
MpoOJIEMBbI, CTaBUTh U (POPMYyIUPOBATH COOCTBEHHBIC 3aJaul B 00pa3oBaTeIbHOM
JIeSITeIIbHOCTH Y )KU3HEHHBIX CUTYAIUSIX;

CaMOCTOATEJIBHO COCTaBJISITh IUIAH pEHIeHUs TMpoldieMbl ¢  y4ETOM
MMEIOIIUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M MIPEATIOYTCHHH;

JIaBaTh OLICHKY HOBBIM CHUTYAaIlUsIM;

pacmupsTh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEAIOUYTCHUM;

JienaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a peIICHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;
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CIOCOOCTBOBATh (POPMUPOBAHUIO M TIPOSBICHUIO IIUPOKOW JPYyIUIUUA B
pa3HBIX OO0JIACTSIX 3HAHWM, IMOCTOSHHO TIOBBIIATH CBOH OOpa3oBaTENbHBIA H
KyJIbTYPHBIH yPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYyalUsiIM, BHOCUTb KOPPEKTHUBBI B AEITEIBHOCTb,
OLICHMBAaTh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIaJICTh  HABBIKAMM  IIO3HABATEJIIbHOW  pediieKCMH  KaK  OCO3HAaHUs
COBEpIIAEMBIX JEUCTBHUH M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3yJbTaTOB H
OCHOBaHMH, HCIIOJB30BaTh MPUEMBI pedJIEKCUM ISl OLIEHKU CUTyallluu, BbIOOpa
BEPHOTO PEILICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PEIIEHUs MO HX
CHWIKEHHUIO;

NIPUHUMAaTh MOTHMBBI M apryMEHTbl APYrMX IIpU aHaJiu3€ pe3yJIbTaTOB
JIeSITEIbHOCTH;

3) npuHsiTHE ce0s M APYIrUX:

IIPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTAaTKH U JOCTOWHCTBA;

IIPUHUMAaTh MOTHMBBI M apryMEHThl APYIMX IIpU aHaJMu3€ pe3yJIbTaTOB
JIeSITEIIBHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYrMX HaA OLIMOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMAaTh MUP C MO3UILIMU APYTOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[Ipenmernbie pe3ynbTaThl OcBoeHUsi mporpamMmbl COO mno Ouosiorud Ha
0a30BOM ypOBHE BKJIIOYAIOT crieuuduueckue 1 yuyeOHoro npeamera «buosmoruspy
Hay4HbI€ 3HAHUs, YMEHHUS U CIIOCOOBI JEMCTBUI MO OCBOCHHUIO, MHTEPIPETALUN U
npeoOpa30BaHUIO 3HAHWM, BUABI NESTEIHLHOCTH 1O MOJYYEHUIO HOBOTO 3HAHUS U
MIPUMEHEHHIO 3HAHUW B PA3JIMYHBIX yYEOHBIX CHUTYAIUsIX, a TaKKE€ B PEATBHBIX
JKH3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C Owoisiorneil. B mporpamme npeamMeTHbIe
pe3yabTaThl IIPEICTABICHBI 110 TOJ1aM O0yYEHHUS.

IIpeameTHble pe3yibTaThl OCBOeHMsI yueOHoro mpeamera «buosnorus» ¢ 10
KJlacce NOJKHbI OTPaKaTh:

c(OpPMHUPOBAHHOCTh 3HAHUN O MECTE M POJIM OMOJOTMH B CUCTEME HAYYHOTO
3HAHUS ECTECTBEHHBIX HayK, B (POPMHUPOBAHUHU COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KapTUHBI MHPA U HAYYHOIO MHPOBO33PEHMS, O BKIANE POCCUWCKHUX M
3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHMH, (YHKIIMOHATHLHOU
TPaMOTHOCTH 4Y€JIOBEKA ISl PELICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbhIBaTh COJIEp)KaHHE OHOJIOTMYECKHUX TEPMHHOB W ITOHSTHIA:
KM3Hb, KJIETKa, OpraHu3M, MeTa0oiau3M (OOMEH BeIIeCTB U IIPEBpalleHHE
SHEPTuM), ToMeocTas (camMoperyJsilusa), ypoBHEBAas OpraHU3aIUs KUBBIX CHUCTEM,
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CaMOBOCHPOU3BEIEHHUE (PENPOIYKIIHS), HACIEACTBEHHOCTb, N3MEHUYMBOCTh, POCT U
pa3BUTHE;

YMEHHUE W3JIaraTh OWOJOTHYECKHE TeopuH (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, IEHTpajbHas JI0rMa MOJEKYyIsIpHOW Oumomnorum), 3akoHbl (.
Mennens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpa3usi u
MPOUCXOXKIACHUS KYyJIbTYpHBIX pacTeHuid H. V. BaBuinoBa), onpenensiTh TpaHUIIBI
UX IPUMEHHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHHUE BJIAJIETh METOJaMM Hay4YHOI'O MO3HAHUS B OMOJIOTMU: HAOJIIOAECHUE U
OIMHMCAHUE XKUBBIX CHUCTEM, IMPOIECCOB U SIBICHUW, OpraHU3allvsl U TPOBEICHHUE
OHOJIOTUYECKOTO SKCIEPUMEHTA, BBIABU)KEHUE  THUIIOTE3HI, BBISIBJICHUE
3aBUCUMOCTH MEXAY HCCIEAYEMbIMU BEIWYUHAMU, OOBSICHEHHE IOJYyUYEHHBIX
pe3yJIbTaTOB, MCIOJb30BAHHBIX HAYUYHBIX IOHSATHUN, TEOPUH U 3aKOHOB, YMEHHUE
JienaTh BbIBOJIbI HA OCHOBAHUM IOJIyYEHHBIX PE3YJIbTATOB;

YMEHHME BBIACIATH CYIIECTBEHHBIE NMPU3HAKU BHUPYCOB, KJIETOK MPOKAPUOT U
J9YKapuoOT, OIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHW3MOB, OCOOEHHOCTH
MpOLIECCOB: OOMEHa BEIIECTB M MPEBPAIIECHHUSI dHEPIUU B KIIETKE, (POTOCHHTE3a,
IJIACTUYECKOTO W JSHEPIreTHYEeCKOro OOMEHa, XEMOCHHTEe3a, MHTO3a, Meio3a,
OIUIOJOTBOPEHUSI, Pa3sMHOXKEHMSA, WHIUBUIAYAIBHOTO PpPa3BUTHUS  OpraHU3Ma
(oHTOTCHE3);

YMEHHUE MPUMEHSITh MOJIYyYECHHbIE 3HAHUS JJIsI OOBSICHEHUS OMOJIOTUYECKHUX
MPOLECCOB U SIBJICHUH, JUISI TPUHSATHUS MPAKTUYECKUX PELUIEHUN B MOBCEIHEBHOMU
JKM3HH C LENbI0 oOecredeHusi Oe30IIaCHOCTH CBOErO 3J10pOBbS U 310POBbSA
OKPY>KaIOIINX JII0JICH, COOIIONEHNUSI HOPM I'PaMOTHOTO MOBEACHHS B OKPY KAIOMICH
MPUPOTHON cpeAe, MOHMMaHHE HEOOXOIMMOCTH HWCIOJIb30BaHUS JTOCTHKCHUN
COBPEMEHHOM ouomorun u OMOTEXHOIOTHH JUTSL PaLMOHAIBHOTO
IIPUPOJOIIOIb30BaAHMS;

YMEHHME pellaTh »>JIEMEHTAPHbIE TI'€HETUYECKHME 3aJa4d Ha MOHO- H
JTUTUOPUIHOE CKpEUIMBAaHUE, CIEIJIEHHOE HAacCJEeI0BaHUE, COCTAaBIISTh CXEMBI
MOHOTUOPUIHOTO CKpPEIIMBaHUS I MpPEJCKa3aHUsl HACJIeIOBAaHUS MPU3HAKOB Y
OpraHu3MOB;

YMEHHUE BBITIOJHATH JIA0OpaTOpPHBIE M MpPaKTUYECKHE pPalOTHI, COOJIIOIATh
npaBwWia Ipu padboTte ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTUYECKH OIEHWBAaTh MW HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO COJIEp>KaHMs, BKIIOYAIONIYIO IICEBAOHAYYHbIE 3HAHHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOM MH(OpMAILINU, HAYYHO-TIOMYJISIPHbBIE
MaTepuaibl), TUYECKUE AacCIleKThl COBPEMEHHBIX HCCJIEJOBAHUNA B OHOJIOTHU,
MeIULIMHE, OMOTEXHOJIOTUH;
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YMEHHE CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE W YCTHBIE COOOIICHHS,
000011ass OMOJIOTHYSCKYI0O WH(GOPMAITUIO M3 HECKOJIBKHX HWCTOYHHUKOB, TPAaMOTHO
HCTIOJI30BaTh MOHSATHHHBIN anmapat OMOJIOTHH.

IIpenmeTHbIe pe3yNbTaThl OCBOCHUS ydeOHOro mpenmera «buonorus» ¢ 11
Kaacce NOMKHBI OTPaXKaTh:

c(popMHUPOBAHHOCTHh 3HAHUI O MECTE U POJIM OHMOJIOTUM B CUCTEME HAYyYHOTO
3HAHUSI ECTECTBEHHBIX HayK, B (OpMHUpPOBAaHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOH KapTHHBI MUpa M HAyYHOTO MHPOBO33PEHUS, O BKJIAJIE POCCUHCKHUX U
3apyOeXHbIX YUYEHBIX-OMOJOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHATIBHOU
rPaMOTHOCTH YEJI0BEKA JJIsl PEIICHUsI )KU3HEHHBIX 3a]1a4;

YMEHHE PacKpbhIBaTh COJIEp)KaHHE OHOJIOTMYECKUX TEPMHUHOB W TIOHSTHIA:
BUJ, TOMYJISINS, TEHO(POH, IBOJIOLHS, ABIKYIINE CHIBI ((DaKTOPHI) IBOJIFOINH,
MIPHUCITOCOOJICHHOCTh OPTraHW3MOB, BHUIO0O0OpPAa30BaHHE, YKOJOTHUECKHE (HAKTOPHI,
DKOCHUCTEMa, TMPOMYIEHTHI, KOHCYMEHTHI, pPEOyLEHTbl, IEeNu IHUTAHUS,
AKOJIOTUYECKAs MupamMuaa, OnoreoneHos, uochepa;

YyMEHHUE u3JIaraTb OHOJIOTMYECKHE TEOpUU (PBOIIOIMOHHAs Teopus Y.
JlapBruHa, CUHTETHYECKasi TEOpHsl DBOJIOIMU), 3aKOHbBI W 3aKOHOMEPHOCTHU
(3apoasimeBoro cxoxactea K. M. Bbospa, uepenoBanusi I1aBHBIX HamnpaBJICHUM U
nytei sBomouuu A. H. CeBepuoBa, yuenusi o 6uochepe B. M. Bepnaackoro),
OIpEeeNsATh TPAHUIIBI UX PUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJaMH HAayYHOT'O MO3HAHHS B OMOJIOTUH: HAOIIOACHUE U
OIMMCAaHUE XUBBIX CHCTEM, MPOIECCOB W SBICHUI, OpPTaHU3aIUs W IPOBEICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTAa,  BBIABMIKCHHUE  THIIOTE3bl,  BBIABICHHUC
3aBUCHUMOCTH MEXIY HCCIEAYEMBbIMH BEIMYMHAMH, OOBSICHECHHE MOIYyYEHHBIX
pe3yabTaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX ITOHSITHUM, TEOPUH M 3aKOHOB, yYMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICIATh CYILIECTBEHHbIE IPU3HAKU CTPOEHUSI OHMOJIOTUYECKUX
OOBEKTOB: BHUJOB, NONYJIALUNA, HOPOAYLEHTOB, KOHCYMEHTOB, pEIYyLEHTOB,
OMOreoleHO30B M DKOCHCTEM, OCOOCHHOCTH MPOIECCOB: HACJICACTBEHHOMH
W3MEHYMBOCTH, €CTECTBEHHOr0 OTOOpa, BUA00O0pa30BaHUs, MPUCHOCOOIEHHOCTH
OpPraHW3MOB, JICUCTBUS DSKOJOTHYECKHX (HAaKTOPOB HA OPraHU3MBI, IEepeHoca
BEIIECTB M IIOTOKAa DSHEPrUH B DKOCHCTEMAaxX, AaHTPOIIOTCHHBIX HW3MEHCHUU B
PKOCHCTEMaxX CBOEH MECTHOCTH, KPYTrOBOPOTa BEIISCTB M OHOTCOXMMHYSCKHUX
LUKJIOB B Omocdepe;

YMEHUE MPUMEHATH MOJIYyYEHHBIE 3HAHUS JUISI OOBSICHEHUS] OMOJIOTMYECKHX
MIPOLECCOB U SIBJIICHUM, JJIsI NPUHATHS NMPAKTUYECKUX PEUIEHUM B MOBCEIHEBHOM
)KM3HU C LeNbl0 oOecreueHusi Oe30MacHOCTH CBOETO 3/I0pOBbS U 3/I0POBBSA
OKpY>KaIoIIMX JII0JIeH, COOII0IEHHUs] HOPM I'PaMOTHOT'O OBEACHUS B OKpY Karolei
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MPUPOJHON cpeAe, MOHMMaHHE HEOOXOIMMOCTH HWCIOJIb30BaHUS JTOCTHKCHUN
COBPEMEHHOUW OMOJIOTUH TSI PAIMOHAIIBHOTO TTPHUPOIONIOIH30BAHMS;

YMEHHE pemiaTh JIEMEHTAPHBIC OMOJIOTHYECKHE 3aJa4H, COCTABISTH CXEMBI
MepeHoca BEMIECTB U PHEPTUU B SKOCUCTEMax (1€ MUTaHUA);

YMEHHUE BBIMIOJHATH JIAOOpaTOpHbIE M MpaKTUUEeCKHEe paloThl, COOIIOAATh
MpaBujia mpu padoTe ¢ yueOHBIM U JIA00OPATOPHBIM 000PYIOBAHUEM;

YMEHHUE KPUTHYECKH OLIEHHMBAaTh M HHTEPIPETHPOBATH HHGPOPMALUIO
OMOJIOTMYECKOTO  COJIEp’)KaHMs, BKJIIOYAIONIYIO IICEBJOHAy4YHbIE 3HAHUS U3
pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOM MH(MOpMAIMU, HAyIHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTh  TJI00AJbHBIE  JKOJOTHYECKHE  IPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3HIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIICHHS,
0000mass OMOJIOTHYSCKYI0O WH(GOPMAITUIO U3 HECKOJIBKHX WCTOYHHUKOB, TPAMOTHO
HCTIOIB30BaTh MOHATHHHBIN anmapat OMOJIOTHH.
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TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC
KoaudecTBO 4YacoB DJIeKTPOHHbIE
HaunMeHnoBaHue pa3iejioB M TeM uudpoBbie
Ne n/m P Kontpoabnubie | IIpakTuueckn (muchp )
MporpaMmal Bceero o0pa3oBaTeJibHbIE
padoThI e padoTbI
pecypchl
butnuoreka [JOK
1 b 2 .
MOJIOTHA KaK Hayka 0.5 https://m.edsoo.ru/7141¢c292
2 JKuBbIe cuCTEMBI M X OpraHu3aIys 1 Buomorexa [IOK
P 1 https://m.edsoo.ru/7f41¢292
3 XHUMHUYECKHI COCTaB U CTPOECHUE KIETKH 8 1 bubmorexa [TOK
p https://m.edsoo.ru/7f41¢c292
Bbubnuoreka [IOK
4 FKu3HENISATENLHOCTE KIICTKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3sMmHOXeHne U HHAUBUAYAJIBHOE Pa3BUTHE 5 1 Bu6nuoreka IIOK
OpTraHUu3MOB https://m.edsoo.ru/7f41c292
6 HaciaencrBeHHOCTE U H3MEHYHBOCTD 3 15 Bubnuoreka [IOK
OpPraHU3MOB ) https://m.edsoo.ru/7f41¢292
7 Cenexuusi opranu3mMoB. OCHOBBI 3 Bbu6mmoreka LIOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢c292
Bubnuoreka [JOK
P 1
8 C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBILIEE KOJIMYECTBO HACOB IIO ITPOTPAMME 34 0 4
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11 KJIACC

Koan4yecrBo yacos DJIeKTPOHHbIE
HaunMmeHoBaHHe pa3iesioB M TEM nnppoBbie
Ne /i P KoHTpoJbHBI IIpakTH4eckue (wnbp )
NpOrpaMmbI Bcero o0pa3oBaTe/ibHbIE
e paboThbl padoThI
pecypcsl
Bbutnuoreka [JOK
! DBOONHOHHAS GHONOTH 9 I https://m.edsoo.ru/7f41cc74
5 BoO3HUKHOBEHHE U pa3BUTHE )KU3HU Ha 9 05 Bbu6mmorexa LIOK
3emie ) https://m.edsoo.ru/7f41cc74
3 Opraau3Mbel 1 OKpY’KaroIas cpeaa 5 1 bubmorexa LIOK
P Py m pea https://m.edsoo.ru/7f41cc74
Bubnuoreka IJOK
4 Coo011ecTBa U 9KOJIOTHUYECKHUE CUCTEMBI 9 httns://m.edsoo.r/7f41cc74
Bbutnuoreka [JOK
> PesepaHoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO HACOB IIO ITPOTPAMME 34 0 2.5
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