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®denepanpHas pabodas mporpamma Mo ydeOHoMy mpeamery «buosorus» (0a30BbIid
ypoBeHb) (peameTHast 0061acTh «EcTecTBEHHO-HAyUHBIE TPEIMETBI») (J1ajee COOTBETCTBEHHO —
nporpaMMa 1o OWONOTHH, OWOJIOTHS) BKIIOYAET TMOSICHUTENBHYIO 3aIllUCKy, COAEp)KaHue
00ydeHUs, TUTAHUPYEMBIC PE3YJIbTaThl OCBOCHHUS POTPAMMEI TI0 OMOJIOTHH.

[MosicHuTenpHast 3amupcka OTpa)kaeT OOIIMe IeNM M 33Ja4d W3Yy4eHUs OWOJIOTHH,
XapaKTePUCTUKY TMCUXOJIOTMUECKUX MPEANOCHUIOK K €€ M3y4eHHIO O0y4yaroUuIMMHCS, MECTO B
CTPYKType Yy4eOHOro IUIaHa, a TakKe IOAXOAbl K OTOOpY COJepXKaHUs, K ONpEeIesICHUIO
IUTAHUPYEMBIX PE3yJIbTaTOB.

Copepxanue 00y4eHUsS PacCKpbIBAe€T COJEpPKaTENbHbIE JIMHUU, KOTOPbIE MpEeJiararoTcs
JUIsL 0053aTEILHOTO N3YUEHHSI B K&XKIOM KJIacCe Ha YPOBHE CPEIHETO 001Iero 0Opa3oBaHusl.

[Tnaaupyemblie pe3yabTaThl OCBOSHUS IPOrPAMMBI 110 OMOJIOTHH BKIIOYAOT JTMYHOCTHEIE,
METanpeMETHBIE PE3yJabTaThl 32 BECh NEpUOA OOydYeHHS Ha YpPOBHE CpPEIHEro OOMIeTo
00pa3zoBaHus, a TAKKE MPEIMETHBIE JTOCTUKEHUS 00YUaIOIIErocs 3a KaXKIbli o1 00yUeHus.

IMosicHuTeEIbHAA 3aNIMCKA.

[Ipu pa3zpaboTke mporpaMMbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY JI ONpPEICICHUS
MOAXO0M0B K (opMmupoBaHHIO coiepxaHus yueOHoro mpenmera «buonorus» cocraBuiu:
koHentyanbHble mojoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH LEJeH, Coaep:KaHus,
pe3ysbTaToB OOyYeHUS W TPEeOOBAHWN K YPOBHIO TOITOTOBKH BBHITYCKHHKOB, TOJIOXKEHHUS 00
0o0IIMX TENSIX W MPUHIUIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmero obpaszoBanus B Poccuiickoit denepanuu, a Takxe MOJI0KEHUS O crienuduke OMOIornu,
e€ 3HaYeHWU B TO3HAHWM >KUBOM MPUPOJBI U OOECIEYEHUHU CYIIECTBOBAHHUS UYEIOBEYECKOTO
oOmiectBa. CorinacHO Ha3BaHHBIM TOJOKEHUSM OIpe/elIeHbl OCHOBHBIE ()YHKIIUH MPOTPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[IporpamMma o 6uonoruu 1aét MpeacTaBIeHUe O 1eNix, 00 olIIel crpaTteruun oOydeHus,
BOCIIUTAHUS M PAa3BUTUS OOYyYalOIIMUXCS CpeAcTBaMu ydeOHoro mpeamera «buonorusy,
ompezenseT o0s3aTeNbHOE TMPEAMETHOE COJIEp:KaHUEe, €ro CTPYKTYpPY, pachpeleieHue Io
paszienaM M TemaMm, PEKOMEHIYyEeMYI0 TOCIIeI0BAaTEIbHOCTh M3YUYEHUs Y4eOHOro maTepuaia ¢
Y4€TOM MEXMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKU OOpa30BaTEIbHOTO Mpoliecca,
BO3PACTHBIX OCOOEHHOCTEH oOydaromuxcs. B mporpamme 1mo OHWONOTHU TaKXKe YYUTHIBAKOTCS
TpeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM, METalpeAMETHBIM U TPEAMETHBIM pe3yJbTaTaM
oOydeHus B pOPMHUPOBAHUN OCHOBHBIX BHIOB y4EOHO-TIO3HABATENIBLHOMN JesITeNbHOCTH/Y4eOHBIX
JIENCTBUI 00YJarONIMXCsl IO OCBOCHUIO COIEPIKAHUS OMOIOTUYECKOTO 00pa30BaHusl.

B mporpamme mo Ouonorun (10-11 kmaccel, 6a30BbIl ypOBEHb) peaIM30BaH MPUHIIHIT
MPEeMCTBEHHOCTH B UW3Y4YeHHH Ouoyioruu, Omarojgapss 4YeMy B HEW MpOCMaTpUBAETCS
HaIpaBJIECHHOCTh HAa Pa3BUTHE 3HAHHWH, CBA3aHHBIX C (OPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PCHHUSI, IIEHHOCTHBIX OPUEHTAIMA  JUYHOCTH, HKOJOTHYECKOTO  MBIIIJICHUS,
IPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHBIM OTHOIIEHHEM K OKpy’Karouei
npupogHoii cpene. IlosTomy Hapsiay ¢ u3ydeHHEM OOIIEOMOJIOTHYECKUX TEOpHid, a TaKkKe
3HAHUN O CTPOCHUH KUBBIX CUCTEM PAa3HOTO PaHra U CYUIHOCTH OCHOBHBIX MPOTEKAIOLIUX B HUX
MPOIIECCOB B MporpaMMe MO OWOJOTMH YAEICHO BHUMAHUE HCIOJIb30BAHUIO MOJIYUYEHHBIX
3HaHWI B TTOBCETHEBHOM XKM3HU JJIS1 PEIICHUS MPUKIAJHBIX 33/1a4, B TOM YHCIe: TPOGUIaAKTUKA
HACJICICTBEHHBIX ~ 3a00JIeBaHUN  YeNOBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYJIbTHPOBAHUSA,
000CHOBaHHUS YKOJOTUYECKH 1ETIECO00Pa3HOTO TOBEACHHS B OKPYKAIOMEH TMPHUPOIHOU Cpene,
aHaJIM3a BIMSIHUS XO3AWCTBEHHOM [EATENbHOCTH YEJOBEKa Ha COCTOSIHHUE MPUPOTHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJIEHHE BHMMAHMS K MPUKIAJAHON HANpaBIEHHOCTH Yy4eOHOTrO
npeaMera «buonorus» MpoAUKTOBaHO HEOOXOJUMOCThIO 00ECHedeHUs YCIOBHM AJIs pelieHus



OJIHOI M3 aKTyalIbHbIX 33/1a4 MIKOJBLHOTO OMOJIOrHYecKOro o0pa3zoBaHus, KOTOpas Mpenoaaraet
dbopMupoBaHHE Yy OOYYAIOIIUXCS CIIOCOOHOCTH aJalTHPOBATHCS K H3MEHEHHSM JIHHAMHYHO
pa3BUBAIOILETOCS COBPEMEHHOT'O MUpA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUs 3aHUMaeT BaxkHOe MmecTo. OH
obecnieunBaeT (GoOpMHUpPOBaHHE y OOYYAIOMIUXCS TPEICTABICHUNA O HAyYHOW KapTHHE MHPA,
pacuupsieT 1 00001IaeT 3HaHUS O KUBOM MPHUPOJIE, €€ OTINYUTEIbHBIX IPU3HAKAX — YPOBHEBOU
OpraHu3alyd M 3BOJIIOLMH, CO3Ma€T YCIOBUS I IIO3HAHMS 3aKOHOB YKUBOM NIPUPOIBL,
dbopmupoBanus (GyHKIIMOHATIHLHOW TPAaMOTHOCTH, HAaBBIKOB 37J0pPOBOr0 M Oe30macHOro obpasa
JKU3HH, 9KOJIOTUYECKOT0 MBIIUICHHS], IECHHOCTHOI'O OTHOLLIEHHUS K )KMBOM IPUPOJIE U YEIIOBEKY.

Bonpmioe 3HaueHue OWONIOTHS WMEET TaKXKe [UIsl PEIICHUs BOCIHUTATEIbHBIX U
pa3BUBAIOIIMX 33]a4 CpelHero oouero o0pa3oBaHus, counannianuu odyyaromuxcs. M3yyenne
Ounonoruun obecrieynBaet YCIIOBUSI JUTSt (hopMupoBaHHUS MHTEJUICKTYaJIbHbIX,
KOMMYHHKAITIOHHBIX W HWH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
UHTETpay OUOJIOrMYECKUX 3HAHUN C MPEJCTABICHUSMU U3 JAPYTUX Y4YEOHBIX MPEAMETOB, B
YacTHOCTH, (PU3UKU, XUMUU U reorpadun. Ha3BaHHBIE TONOKEHUS O MpeJHA3HAYCHUN YIeOHOTO
npenmera «buonorus» CcoCTaBUIM OCHOBY JUIS ONpEIENICHUs MOIXOJ0B K OTOOpY U
CTPYKTYPUPOBAHUIO €TO COAEP KAHUS, TPEJICTABICHHOTO B IPOrpaMMe Mo OMOJIOTHH.

OTt60p conmepkanus yueOHOTO TpeameTa «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH
C TIO3HMIHUHI KyJIBTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBHU C KOTOPBIM O0YYArOIIUECS TOJIKHBI
OCBOMTH 3HAHUS M YMEHUS, 3HAUMMbIC i1 (OPMHUPOBAHUS OOIIEH KYJIbTYPHI, ONPEIACIISIONINE
MOBEJICHUE YeJIOBEKa B OKPYXKAIOIIEeH MPUPOIHON cpelie, BOCTpEOOBAHHBIE B IMOBCEIHEBHOMU
JKU3HU U TpaKkTU4YecKod nesTenbHOCTH. Ocoboe MEecTo B 3TOM CHUCTeMe 3HaHWM 3aHUMAloT
DIIEMEHTHI COJEPIKAHMsI, KOTOpbIE CIY>KaT OCHOBOHM i1 (OPMUPOBAHUSA TMPEACTABICHUN O
COBPEMEHHOI €CTECTBEHHO-HAYYHON KapTMHE MUpPa M LIEHHOCTHBIX OPHEHTALMUSAX JMYHOCTH,
CIOCOOCTBYIONIUX F'yMaHU3AIMKU OMOJIOTHYECKOT0 00pa3oBaHUsI.

CtpykTypupoBaHHe COJep>KaHUs y4eOHOro MaTepuana B MporpaMMe Mo OHOJIOTHUU
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00 OTIMUMUTEIBHBIX OCOOCHHOCTSIX
JKUBOW NPHUPOJBI, O €€ YPOBHEBOM OpraHM3alMyd M 3BOJIIOLNMU. B COOTBETCTBMM € 3THM B
CTpYKType ydeOHoro npenmera «buomnorus» BBIJIEIEHBI CIENYIOUINE COJIepKaTelbHbIE JTUHUU:
«buonorus kak Hayka. MeTo/bl Hay4HOro no3HaHus», «Kierka kak Onosoruyeckas CUCTEMay,
«Opranu3m kak Ouonornyeckas cuctemay, «CuctemMa U MHOroodpasue OpraHHYecKOro MUpay,
«OBOIIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH.

Ilenv usyuenusn yueonozo npeomema «buonozua» na 06azoeom ypoene — OBIaJECHUE
00y4JalImMMHUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIIMOHATBLHOM OpraHU3allii >KUBBIX CHCTEM
Pa3HOTO paHra W MPHUOOPETECHUE YMEHUIN MCTIOIB30BaTh ATU 3HAHUS JIJISi TPAMOTHBIX JIEHCTBUN B
OTHOIIIEHUU OOBEKTOB )KHBOW MPUPOJIBI M PEIIECHHUS PA3TUIHBIX KHU3HEHHBIX MPOOJIEM.

Hocmuoicenue yenu usyuenusn yueonozo npeomema «buonozusn» na oazoeom ypoene
obecneuusaemcs peuwieHuem Cie0yIoumux 3a0au:

- OCBOGHHE OOYYAIOUIUMUCS CUCTEMbl 3HAHMA O OMOJOTHYECKUX TEOPHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBUIaX, CIYKallMX OCHOBOH Il (OpMUPOBaHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOW KApTUHE MHUpPAa, O METOJAaX HAy4YHOIro IO3HAHUS,
CTPOEHUH, MHOTOOOpa3MH U OCOOCHHOCTSX MKHBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3allvy,
BBIJIAIONITUXCSI OTKPBITUSAX U COBPEMEHHBIX MCCIICIOBAHUIX B OMOJIOTHH;

- ¢dopMupoBaHUEe y 00OydarOIIUXCsl O3HABATENbHBIX, HHTEIJICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B Mpolecce aHalM3a JaHHBIX O MYTSAX Pa3BUTHS B OMOJIOTMU HAYyYHBIX B3IJISI/IOB,
UJEN U MOJIXO0/I0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aluu;



- CTaHOBJICHHWE Yy OOydYaromuxcs OOIIeW KyabTypbl, (DYHKIIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSTH U OIEHUBATH SBICHUS OKPYXKAIOMIETO MUpa KUBOW MPUPOJBI HA
OCHOBAHUU 3HAHWM U ONBITA, MOJIYYCHHBIX MTPU U3YYCHUH OUOJIOTHH;

- ¢opMupoBaHUE y OOYUAIOMUXCSI YMEHUH MIUTIOCTPUPOBATH 3HAYCHUE OMOIOTHYCCKHUX
3HAHUW B MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOTHIA;

- BOCIUTaHHE YOEKIEHHOCTH B BO3MOKHOCTH IMO3HAHUSI YEJIOBEKOM >XHUBOM MPUPOIBI,
HEO00XO0UMOCTH OEpeKHOr0 OTHOIICHUS K Hel, COOMIOCHHUS STHUECKUX HOPM IPHU MPOBEICHUU
OHMOJIOTUYECKHUX UCCIIEJOBAHMIA;

- OCO3HaHHWE IIEHHOCTH OMOJIOTHYECKUX 3HAHUU JUTSI IOBBIIICHUST YPOBHS SKOJOTHYECKON
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHUS,

- IPUMEHEHUE NPUOOPETEHHBIX 3HAHUI M YMEHUI B ITOBCEIHEBHOM XU3HU AJIS OLICHKU
MOCNIEACTBUM CBOEH NEATENbHOCTU IO OTHOIIEHUIO K OKpYXarolled cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHKE U COOIIIOIeHNE Mep MPODUIAKTUKY 3a00JIeBaHUH.

B cucreme cpennero obuiero odpazoBanusi «buonorusy», usyyaemas Ha 6a30BOM YpOBHE,
ABIIIETCS 00s3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOISIIMM B COCTaB IMpeIMETHOW oOiactu
«EcTecTBEeHHO-HAYUYHBIE MTPEIMETHI.

OO1iee yuciio 4acoB, PEKOMEHJOBAHHBIX JJIsl U3ydeHMs] Ouosjoruu — 68 uacos: B 10
kiacce — 34 gacos (1 gac B Henento), B 11 kimacce — 34 yacos (1 yac B Henemto).

Conep:xanue o0yuyenus B 10 knacce.

Tema 1. Buonozusa kax nayka.

buonorus kak nayka. CBsi3b OMOJOTUHM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTeCTBEHHBIMU HayKaMu, Quiiocodueii, 3TUKON, ICTEeTHKOM U mpaBoMm. Ponbp Ouomoruu B
(dbopMUPOBaHNUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrcTeMa OMOJIOTHYEeCKUX HayK.

MeTo/1p1 TO3HAHUS )KUBOW IPUPOIbI (HAOIIOIEHUE, SKCIIEPUMEHT, OTMCaHNe, U3MEPEHHE,
KJaccu(UKaIus, MOJISTUPOBAHHE, CTATHCTUYECKass 00pabOTKa TaHHBIX).

JeMoHcTpanmu:

[Toptpetsr: Y. Japsun, I'. Mennens, H.K. Konbios, . Yorcon u ®@. Kpuk.

Tabnuibl u cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBIY.

JlabopaTopHbIe U MPAaKTUIECKUE PAOOTHI:

[Ipaktuueckass pabota Ne 1. «lcnonp3oBaHuE pa3TUYHBIX METOJOB MPH H3YYCHHUH
OMOJOTUYECKIX 0OBEKTOBY.

Tema 2. 7ZKuevie cucmempl u ux op2anu3ayusi.

XKusbie cuctempl (OMOCHCTEMBI) Kak HpeaMeT u3ydeHusi Omonoruu. OTiIMuYue >KUBBIX
CHCTEM OT HEOPTAHHUYECKOU MPUPOIBI.

CpoiictBa OwocucteM W UX pa3HoOOpa3ue. YPOBHU OpraHU3AIUU OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIA, OPraHU3MEHHBI,  MONYJSIIIMOHHO-BUIOBOM,
9KOCHCTEMHBIH (0MOTeo1eHOTHYECKU), ONOCEPHBII.

JleMoHcTpanuu:

Tabmuier 1 cxembl: «OCHOBHBIE TMPU3HAKH KU3HU», «YPOBHU OPraHU3AlMU >KUBOUN
PUPOIBI.

O6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. Xumuueckuii cocmag u cmpoenue Kiemku.

XHWMHMYECKUH  COCTaB  KIETKM.  XHMMHYECKHME  DJIEMEHThl:  MaKpO3JIEMEHTHI,
MUKpO3JIeMEeHThI. Bosla 1 MUHEpabHbIE BEIleCTBa.

OyHKIMM BOJbI M MHUHEpPAJbHBIX BELIECTB B KkieTke. llogaepkaHue OCMOTHUECKOTO



OanaHca.

benku. Cocta u ctpoenue 0enkoB. AMHHOKHCIIOTH — MOHOMEpHI OenkoB. Hesamennumsbie
U 3aMEHUMBbIE AMUHOKUCIOTHI. AMMHOKHCIOTHBI COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAs, TPETUYHAs U YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. bronornueckue GpyHKIUNU OCIKOB.

@depMmeHThl — Ouosoruueckue karanuzaropbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTP,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Omimuust  (epMEHTOB  OT
HEOPraHUYECKUX KaTaJINn3aTOPOB.

VrneBoasl: MoHoOcaxapuabl (IVIFOKO3a, pubo3a U J1e30Kcupub03a), JIucaxapuibl
(caxaposa, JlakTO3a) M MOJUcaxapuibl (Kpaxmal, TJIUKOreH, IeJTo03a). buonorunueckue
(GyHKIUU YTIIEBOOB.

Jlumuapr:  Tpurmuuepuasl, Gocomunuasl, crepounsl. [uapodmibHO-THIPOGDOOHBIE
cBoiicTBa. buonornueckne GyHkuuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OCIKOB M JIUIHIOB KaK
VCTOYHUKOB DHEPIUH.

Hyxkneunossie kucnotsl: JJHK n PHK. Hykieotuasl — MOHOMEpBI HYKIE€MHOBBIX KUCIIOT.
Crpoenue u ¢yukiun JJHK. Crpoenne u ¢dynkuuu PHK. Bunet PHK. AT®: ctpoenue u
byHKIHH.

[Muronorus — Hayka o kierke. KinerouHas teopus — nmpumep B3aMOICHCTBUSA HIEH U
(GakTOB B HAYYHOM IO3HAHUHU. MeTOo/1bl U3yUEHUSI KIIETKH.

Krnerka kak nenoctHas xuBas cuctema. OOLIMe NpU3HAKU KJIETOK: 3aMKHYTasi Hapy»KHasi
memOpana, mosiekynbl JIHK kak reneTrueckuii anmapar, CHCTeMa CHHTe3a Oenka.

Tunbel kiIeToK: 3ykapuoTHueckas U Impokapuotudeckas. OcoOEHHOCTH CTPOEHUS
npokapuoTuyeckoit kineTku. Kinerounas crenka 6akrepuil. CTpoeHne 3yKapHOTHUECKOM KIETKH.
OCHOBHBIE OTJIMYHS PACTUTEIBHOM, Y)KUBOTHOM U TPUOHOM KIIETKH.

IToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHas CTEHKA, INIMKOKAIMKC, UX (DYHKIHH.
[Tna3matnueckass memOpana, e€ cBoiictBa M (QyHKuuu. l[luToruiasma u e€ OpraHoujbL.
OnnomeMOpannblie opranouas! kinetku: JIIC, anmapat ['onbaxu, muzocoMmsl. IloayaBToHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHAPUH, MiuacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUNA M IJIACTHI.
Bunel nnactua. HememOpaHHble OpraHOU/Ibl KJIETKU: PUOOCOMBI, KIIETOUHBIN LIEHTP, LIEHTPHOJIH,
pEeCHUYKH, KryTUKU. DyHKIIMK OpraHOUA0B KIIETKU. BKitoueHus.

Snpo — peryasaTopHslii LeHTp Ki1eTku. CTpoeHue sapa: sjiepHas 000J04Ka, Kapuoria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIIECTB B KIIETKE.

JleMoHcTpanuu:

[Toprpetsr: A. JleBenryk, P.I'yk, T.IlIBann, M. lllneiinen, P. Bupxos, [[x. Yorcon,
@. Kpuk, M. Yunkunce, P. ®panxnun, K.M. bap.

Huarpammsbl: «PacnpeneneHre XUMHYECKHX JJIEMEHTOB B HEKHUBOM IMPHUPOIE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOU MTPUPOJIEN.

Tabmuuer u cxemsl: «llepuonnyeckas TabnuIa XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «bruocunTes Genka», «CTpoeHue Mojekyisl Oenka», «CTtpoeHue pepmenTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHUECKON
KIeTkn», «CTpoeHue XUBOTHOM KIETKM», «CTpOEHHE pacTUTENBbHON KieTkn», «CTpoeHue
MPOKAPUOTUYECKON KileTKn», «CTpoeHue sapa KIETKN», «Y TIIeBOJbD», «JIUmuasn.

OO6opymoBaHue: CBETOBOM MHMKPOCKOI, 00OpYyIOBaHWE IS NMPOBEACHHUS HAOIIOJICHHM,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTENbHBIX, )KMBOTHBIX M OaKTepUaIbHBIX
KIIETOK.



JlaGopaTopHbIe U PaKTUIECKHE PAOOTHI:

JlaboparopHast pabota Ne 1. «M3ydyeHHe KaTAIUTUYECKOW aKTUBHOCTU (pepMeHTOB (Ha
MIpUMEpe aMIJIa3bl UM KaTalasbl)».

Jlaboparopuast pabota Ne 2. «l3ydeHue CTpOeHHUs KIETOK PACTCHHH, >XUBOTHBIX H
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOTpENapaTax U UX OMUCAHUE.

Tema 4. 7ZKusneoeamenvrnocms Kiemku.

OO6men BemiecTB, WM MeTaboau3M. AccuMuiisanus (TUIaCTHYECKUH  OOMEH) W
JUCCUMIIIALINSA (PHEpreTuuecKuii 00OMeH) — IBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPAHEHUs BELIECTB U YHEPTUU B IOHUMaHUU MeTa0oIn3Ma.

Tunbr oOMeHa BemecTB: aBTOTPOGHBINA U reTepoTpodHbIif. Ponb dpepmenToB B 0OMeHe
BEILECTB U MPEBPAIICHUH SHEPTUU B KIIETKE.

dorocunaTe3. CmeroBas u TemHOBas (a3bl (orocuHreza. Peakumu ¢doTocuHTe3A.
DddextuBHOCT PoTOCHHTE3a. 3HAUECHUE (OTOCUHTE3A IS KU3HU Ha 3emiie. Biusiaue ycinoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTECHUI.

XeMocHuHTe3. XEeMOCHHTE3UPYIOIIHe OakTepuu. 3HAUEHUE XEMOCHHTE3a JUIS JKU3HHM Ha
3emuie.

DHepreTuyeckuii oOMeH B  KieTke. PaciierieHue BeIIECTB, BBIICICHHE U
AKKyMYJIMPOBAaHHUE SHEPTUH B KJIETKE. JTambl dHEpreTruieckoro oomena. ['nmukomms. bpoxenne u
ero Buabl. KucimopoaHoe OKHCIEHHE, WIM KJIETOYHOE JibixaHue. OKHUCIUTEIbHOE
dochopmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO OOMEHa.

Peaknum wmarpuunoro cuute3a. [enHermueckas wuHpopmamus u JHK. Peammzanms
TeHeTUYEeCKON HH(popMalKu B KieTke. ['eHeTuYecKuit KoA U ero CBOMCTBa. TpaHCKpUILIUS —
matpuuHblii cuaTe3 PHK. Tpancnsius — 6uocunres Oenka. Jrtansl TpaHcnsiuu. KonupoBanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTe3e Oernka.

Heknerounsie  ¢opMbl  KU3HM —  BUPYChL.  VcTopust  OTKpBITHS ~ BHPYCOB
([1.11. BanoBckuit). OcoOOEHHOCTH CTPOEHUS U KM3HEHHBIH LUK BUpPYcOB. bakrepuodaru.
Bonesnu pactenuit, )KUBOTHBIX M YEJIOBEKA, BhI3bIBAEMbIC BUpycaMu. Bupyc ummyHoneduimra
yenoBeka (BUY) — Bo3Ooymutens CIIMJla. OOpaTHas TpaHCKpHMIHS, peBepTa3a U WHTErpasa.
[IpodunakTrka pacripocTpaHeHUsI BUPYCHBIX 3a00JI€BaHUIN.

JeMoHcTpanmu:

IToprpetsr: H.K. Konbnos, /[.1. MBanosckuii, K.A. Tumupsses.

Tabmumet  u cxembl: «Tumbl  mutanus», «Merabonusm», «MUTOXOHIPUS,
«OHepreTuueckuii 0OMen», «Xmnopornacty, «Dotocunres», «Ctpoenne JHK», «Ctpoenue u
dbyHKIMOHUpOBaHue TeHa», «CuHre3 Oenmka», «[‘eHeTmueckuid  kom», «Bupych»,
«baktepuodarn», «Ctpoenne u ku3HeHHBIA 1wk Bupyca CIIW[a, Oaktepuodaray,
«Pemmukanms JJHK».

Ob6opynoBanue: moaenu-anmmaukanuu «Y asoenune JJHK u tpanckpunmms», «buocunres
Oenka», «CTpoeHue KIeTKn», Mosienb cTpykTypsl JJHK.

Tema 5. Pasmuosicenue u unousudyaibHoe pazgumue Op2anu3moe.

Krnerounslii nuki, WM >KU3HEHHBIM WK Kietku. MHTepdaza u mmros. Ilporeccsr,
nporekaromue B uHTepdaze. Pemmmkamus — peakuust matpuunoro cuHte3da JJHK. Crpoenue
XpoMOcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. J[UTUIOMAHBIA M TaIIOMIHBIA XPOMOCOMHBIE
Habopbl. XpomaTuapl. [luTomornueckre OCHOBBI Pa3MHOXKEHHUSI M WHIWBHIYAIHHOTO Pa3BUTHS
OpraHU3MOB.

Henenue kinetkn — muto3. Cragum murtosa. [Ipouecchl, MpoUCXOAsIIME Ha Pa3HBIX
CTaAUsAX MUTO3a. BUOIOrMYecKuil CMBICII MUTO3A.



[IporpamMmmupyemas rubesnb KJIETKH — allonTo3.

@dopMBI  pa3MHOXKCHHSI OpPraHM3MOB: Oecrojioe ¥ TMoJIoBoe. Buasl  6Gecroyioro
pPa3MHOXKEHUS: JCIIEHUE HAaJIBOE, MOYKOBAHUE OJHO M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHE,
BEre€TaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KJIOHUpPOBAaHWE OPraHU3MOB, €0 3HAYEHUE s
CEJICKIUU.

[TonoBoe pa3MHOXKEHUE, €r0 OTIIMYHUS OT OECIOIOrO.

Meito3. Cranuu Mmeiiosa. IIpoueccel, mpoucxoasmue Ha craausx Mmeiosa. [loBenenue
xpomocoMm B Meio3e. Kpoccunrosep. buosnornueckuii cMbIC M 3HaYEHUE ME03a.

I'amerorenes — nporecc 00pa3zoBaHus MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BbIE *Kerne3bl:
CEMCHHHUKHU W sudHuKH. OOpa3oBaHHWE W PA3BUTHE IMOJOBBIX KIETOK — ramer (CIepMaTo30U,
SHUIIEKIIETKa) — crhepMatoreHe3 U ooreHe3. (OCOOCHHOCTH CTPOCHUS SHIEKICTOK U
cnepmaTto3onioB. OmiogorBopenue. [laprenorenes.

NunuBunyanbHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHANBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHOHATIBHOIO Pa3BUTHUA Y MO3BOHOYHBIX KHBOTHBIX: JIpOOJIEHHE, TacTpyssaius,
opranorenes. [ToctamOpuoHanbHOe pa3BuUTHE. THUIBI MOCTIMOPHOHATBHOIO PA3BUTHS: MPSMOE,
HenpsiMoe (IMYuHO4YHOE). BiusHue cpelnbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pa3Butne pacrenuii. OHTOreHE3 IBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH, CTaIUU
pa3BUTHA.

JeMoHcTpanuu:

Tabmuis! u cxembl: «@opMbl pa3MHOKEHUST OPraHU3MOBY, «/|BOMHOE OIIOOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOEe pa3MHOXEHUE pacTeHHil», «JleneHne KIeTKu
Oaktepuii», «CTpoeHUE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIETOUHBIN UK,
«Pemmukanua JTHK», «Mwutos», «Meio3», «lIpsamoe n Henpsimoe pa3ButHe», «l'ameToreHes y
MJIEKOMUTAIOIINX U YeTI0BeKa», «OCHOBHBIE CTAIUN OHTOTEHE3A.

O6opynoBaHue: MHUKPOCKON, MHKpompenaparsl «CrepMaTo30HIbl MIEKOMUTAIOIIETOY,
«Sinexnerka milekonuraroniero», «KapuoknHe3 B KJIETKax KOpellka JIyKa», MarHUTHas
Moaenb-anrukamnus «Jlenenue knetku», monens JJHK, Mmoaens metadazHoit XpoMOCOMBL.

JlabopaTopHbIe U MPaKTUIECKUE PAOOTHI:

JlabopaTtopHas pabdota Ne 3. «HaOmroieHne MuTO3a B KJIETKaX KOHYMKA KOPEIKa JIyka Ha
TOTOBBIX MUKPOMpENapaTax.

JlaboparopHass pabora Ne4. «M3yueHHe CTpOEHHUS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. Hacneocmeennocmo u usmMeH4u80CHb OP2AHUZMOE.

IIpenmer m 3agaum reHeTruku. HMcTopus pa3BuUTHS TEHETUKU. Poip LHUTOJNIOTMU U
AMOPHOJIOTUN B CTAHOBJICHUH T€HETUKU. BKIag poccHiicKuX U 3apyOEKHBIX YUEHBIX B PA3BUTHE
reHeTUKH. MeToasl TEeHETHKHA (THOPUIOJOTUYECKHM, IUTOTCHETHYECKUH, MOJIEKYISIPHO-
reHeTudecknii). OCHOBHBIC T€HETUUYECKHE TTOHATHUS. | eHeTHYecKass CHMBOJIMKA, UCTIOb3yeMasl B
CXeMax CKpeluBaHuM.

3aKOHOMEPHOCTH  HACNEJOBaHUs  MPU3HAKOB,  ycTaHOBIeHHble [. Mennenem.
MonorubpuaHoe cKpelrBanmue. 3aKoH eAHHO-00pa3us THOPUI0B epBOTo NMokoaeHwus. [IpaBuio
JTOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. ['mmore3a uucrtorel ramer. [lomHoe wu
HETOJTHOE JOMUHUPOBAHHE.

JlurubpunHoe CcKpelmMBaHHE. 3aKOH HE3aBUCHMOTO  HAcJleIOBaHUS MPU3HAKOB.
[{uToreHeTYeCKHe OCHOBBI TUTHMOPHUIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEe CKpeIlBaHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIMBAHMS ISl ONIPEIeIeHHsI TEHOTUIIA OCOOU.



CueruieHHOE HacleqoBaHWe mpu3HakoB. Pabora T. Moprana 1o cHEIUIEHHOMY
HacJe10BaHuI0 TeHoB. HapylieHue ciernienusi TeHOB B pe3yJibTaTe KPOCCUHTOBEpa.

XpoMOCOMHas TEOpUSl HACIEACTBEHHOCTH. | eHeTHYeCKrue KapThl.

I'enetuka nmona. XpoMOCOMHOE OIpeeieHUE 1Mojaa. AYTOCOMbBI U TTOJIOBBIE XPOMOCOMBI.
['omorameTHsie M rereporaMeTHbie oOpraHu3Mbl. HacnegoBaHue HPU3HAKOB, CIEIUICHHBIX C
MIOJIOM.

N3menunBoCTh. Buapl M3MEHUYMBOCTHU: HEHACIEACTBEHHAss M HACIEACTBEHHas. Poib
Cpeapl B HEHACJHEICTBEHHON  M3MEHYMBOCTH.  XapaKTEepUCTUKa  MOAU(PUKAIMOHHON
M3MEHYMBOCTH. BapuanvoHHBIA psii U BapuauMoHHas KpuBass. Hopma peakuumu mnpusHaxa.
KonuuecTBeHHbIE M KaueCTBEHHbIE TNPH3HAKM M WX HopMa peakuuu. ColicTBa
MOIU(DUKATTMOHHON U3MEHUHNBOCTH.

HacnencreenHasi, i reHOTHITMYECKAs, ©3MEHUYUBOCTh. KOMOWHATHUBHAS N3MEHUYUBOCTbD.
Meiio3 u 1oNOBOM mpoLecc — OCHOBA KOMOMHATHMBHOW M3MEHUMBOCTH. MyTallMOHHas
u3MeHYuBOCTh. Kiaccudukanus myranuii: reHHblE, XpOMOCOMHBIE, TeHOMHbIE. YacToTa u
NPUYMHBL MyTaluil. MyTtarennble GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
n3meHunoct H.M. BaBuioga.

BuesaepHast HaCI€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetnka uenoBeka. Kapmorun uenmoBeka. OCHOBHBIE METOJbI TE€HETHUKH YeEJIOBEKa:
TCHCAJIOTUICCKUH, OJIM3HEIOBBIN, ITUTOTCHCTUYCCKUH, OMOXUMHYECKHHA, MOJCKYJISIPHO-
reHetudyeckuii. CoBpeMEHHOE OIpeACNICHUEe TEeHOTHUIIA: TOJHOTCHOMHOE CEKBEHHPOBAHMUE,
TEHOTHUIIUPOBaHKHE, B TOM uyucie ¢ nomoipto [1[P-ananmuza. HacnencrBennsie 3aboseBaHus
YyeloBeKa: TeHHble OoNie3HH, OONE3HH C HACIEACTBEHHOH  MpPeapacioyioKeHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaTuueckue M TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIIETKU.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPOMUIAKTUKUA U JICUCHUS T€HETHUYECKUX
Oone3nell. MeauKo-TeHEeTHYeCKOe KOHCYIbTHPOBAaHME. 3HAYCHHE MEAUIIMHCKOW TEHETUKH B
MPEIOTBPALICHUH U JICUEHUU TeHETHYECKIX 3a00JIeBaHUH YeIOBeKa.

JeMoHcTpanmu:

[Moptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. YerBepukos, H.B. Tumodees-
Pecosckmii, H.W. BaBuios.

Tabnuupl u cxeMbl: «MOHOTUOPUAHOE CKPEITUBAHUE U €T0 IIUTOTEHETUYECKasi OCHOBAY,
«3aKOH pacuIeIUIeHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durunbpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHS,
«Mero3», «B3anmMonencTBue ajlieNIbHbIX I'€HOBY, «I €eHeThnUecKue KapThl paCTEHUMN, )KUBOTHBIX
u 4denoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEJAOBAHMS, CLEIUIEHHOTO C IOJIOMY,
«Kapuotunel demoBeka W JKUBOTHBIX», «Buapsl wu3MeHumBOoCcTHY», «MoaudukanmoHHas
U3MEHYHBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTHKa Tpynmn KpoBu», «MyTarmoHHas
U3MEHYHBOCTHY.

ObopynoBanue: MojenH-ammvkauu «MoHOruOpHuIHOe cKpemuBaHuey, «HemomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBaHue», «llepekp€cT XpomMocom», MHKPOCKON U
Mukpornpenapar «J/Ipozoduna» (Hopma, mytanuu GopMbl KPBUTEEB U OKPACKHU Telna), repbapuit
«I"'opox moceBHOW».

JIaGopaTopHble U MTPaKTUIECKHE PaOOTHI:

JlabopaTtopHas pa6ota Ne 5. «3yuenue pe3yabTaToOB MOHOTUOPUIHOTO U JUTHOPHUTHOTO
CKpEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpENnapaTax.

JlabopaTtopHas padota Ne 6. «M3yyeHne MmoaupuKarMOHHONW U3MEHYMBOCTH, TIOCTPOCHUE
BApUAIIMOHHOTIO PAJIa ¥ BApUAIMOHHOU KPUBOI.



JlaGopatopHnass pabora Ne7. «AHanmm3 wmytanmuii 'y Apo30oHIbI Ha TOTOBBIX
MUKpOIIpenaparaxy.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHATIHM3 POIOCIOBHBIX YEIOBEKaY.

Tema 7. Cenexyusn opzanuzmos. Ocroevt 6UOMEXHOI0ZUU.

Cenexkuusi Kak HayKka M IIpoLECC. 3apOKICHHUE CEJIEKIMM M JOMECTHKauus. Y4eHue
H./. BaBmiioBa 0 IeHTpax MPOMCXOXKACHUS W MHOTOOOpa3usi KyJbTYPHBIX pacTeHuid. LleHTpsI
MIPOUCXO0KICHHS IOMAlIHUX )KUBOTHBIX. COpT, NOPOIa, LITAMM.

CoBpeMeHHbIE METO/IbI CeNIeKIIMU. MacCOBBI M MHAUBHUYAIbHBIH OTOOPHI B CEIEKIUU
pacteHuil u kuBOTHBIX. OlIeHKa 3KcTephepa. bIN3KOpoACTBEHHOE CKpEIIMBaHUE — MHOPUAMHT.
Uucras nuaus. CkpemmBaHWe YWCTBIX JMHWNA. [erepo3uwc, wnum TUOpHIHAs CHIIA.
Hepoxacreennoe ckpemmBanue — ayrOpuauar. OtpanénHas ruOpuamsanmuss U €€ yCIexH.
N cKyCCTBEHHBI MyTareHe3 M IOJYyYECHHE MOJIUILIOUIOB. JOCTMKEHHS CEJEKUMH PACTEHU,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpacib MPOU3BOJCTBA. ['€HHAas HMH)KEHepUs. OTalbl CO3JAHUS
pexombunantHot JIHK wu Tpancrennsix opranusmoB. Kiierounas wumxenepusi. KnetouHsie
KyJlIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHMEe M JTudeckue mnpobirembl. MO -
FeHETUYECKU MOAN(PUIIUPOBAHHBIC OPTAHU3MBI.

JeMoHcTpanuu:

IToptpersr: H.W. Basuiios, 1.B. Muuypus, I'./[. Kapnieuenko, M.®. I1BaHoB.

Tabmuubl U cxembl: Kapta «lLleHTpB TPOUCXOXKIEHUS M MHOTO00pa3usi KyJIbTYPHBIX
pactenuit», «llopoabl JOMaIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OtnanéHHas
rubpuamzamusy, «Paborer  akagemuka M.O. MBanoBa», «llomummonausy, «OOBEKTHI
ounorexHonorun», «Kinerounele KylnbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M TEPEHOC
TEHOB, XpPOMOCOM.

O6opynoBaHue: MYISDKU TUIOJOB U KOPHEIUIONOB AUKUX (DOPM U KYJIBTYPHBIX COPTOB
pactenuii, repbapuii «CelbCKOX035HCTBEHHbIE PACTEHUS .

JlabopaTopHbIe U MPaKTUIECKUE PAOOTHI:

Oxckypeusi «OCHOBHBIE METOJBI U JIOCTHXKCHHS CEJICKIIMH PACTeHU M JKMBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATENHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, Ta00PaTOPHIO arpOYHUBEPCUTETA WIIM HAYUYHOTO IIEHTPA)».

Coaep:xanue o0yuenus B 11 kiacce.

Tema 1. Isonroyuonnas ouonozus.

[IpeanochIki BO3HUKHOBEHHUS SBOJIOLMOHHON TEOpPHH. DBOJIIOIMOHHAS TEOpUS U €€
MecTO B Ononoruu. BriisiHrE 3BOIOIIMOHHON TEOPUHU HA Pa3BUTHE OWOJIOTHH U IPYTUX HaAYK.

CunerenbcTBa HBoOLMU. [laieoHTONOrHYECKHE: MOCIIE0BATEILHOCTD TOSIBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOM JIETOIHMCH, Mepexoanble ¢popMbl. buoreorpaduyeckue: cxoacTBo
U paznuune GayH u Gpop MaTEpPUKOB U OCTPOBOB.

DOMOpHOTOTHYECKHe: CXOACTBA M Pa3inuvs dMOPHOHOB Pa3HBIX BHUIOB MO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTMYHbIE, pPYAMMEHTapHbIE OpraHbl,
aTaBU3MbI. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIIEJCTBEHHOCTH U
OCHOBHBIX METa0OIMUECKUX MTyTEeH Y BCEX OPraHU3MOB.

OpomononHass Teopuss Y. JlapBuHa. IIpennnoceuiku BO3HUMKHOBEHHs JapBUHU3MA.
JBuokyiye Ccuwibl ABOMIOLMM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TMpU
OTPaHUYEHHOCTH PECYpCOB, HEOMpenesnéHHas W3MEHYMBOCTh, Oopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN OTOOD).



Cunrernueckas Teopus 3Boonun (CTD) u e€ 0oCHOBHBIE MOJIOKECHHS.

Muxkpossomntonus. [lonyanys kak eIMHALIA BUAA U DBOIIOLNH.

JIBxyme cuiibl ((akTopbl) SBOJIOLMU BHJIOB B IpUpoje. MyTallMOHHBIA mporece U
KOMOWHATHBHAsT HM3MEHYMBOCTh. [lomynsiuonHble BONHBI W Jpeld reHoB. M3omsamus u

MUTpaIus.

EcrecTBeHHBII 0TOOp — HampabJsFOIIUK (akTop ABOJIIOIMH. DOPMBI €CTECTBEHHOTO
otbopa.

[IpucrocoOJeHHOCTh ~ OPraHWU3MOB  KaK  pe3yibTaT  dBoionuu.  [Ipumepsl

MPUCTIOCOOICHUI Y OpraHu3MoB. ApoMoph03bl U UANO-aAANTALUH.

Bun u BugooOpasoBanue. Kputepun Buga. OcHoOBHbIE (DOpMBI BHI000pa30BaHUS:
reorpagpuueckoe, IKOJIOrHIECKOE.

MaxkpoosBosronust. @opMbl BONIONUK: (pueTuyeckas, AUBEPreHTHAs, KOHBEPTrEeHTHAs,
napajuienpHasi. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxnenue oT HeCMeUalIu3uPOBAHHBIX MPEKOB. [Iporpeccupyromas
crienain3amnus. AJanTUBHAS padalus.
JlemoHcTparuu:

[oprpersr: K. JIunneit, XK.b. Jlamapk, Y. lapsun, B.O. Kosanesckuii, K.M. bap,
9. I'exkensb, @. Mromep, A.H. CeBepiios.

Tabmuipl u  cxembl: «Pa3BuTue opraHMdeckoro wmupa Ha 3emiie», «3apOoJblln
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «@DopMbl OOprOBI 32 CYyIIECTBOBAHHEY,
«EcrecTBeHnblii  0TOOp», «MHOrooOpasue copToB pacTteHui», «MHOroodpasue mopos
YKUBOTHBIX», «[Tonynsumy, «MyTtannoHHas U3MEHYUBOCTDY, «ApoMOp(O3bD»,
«Unnoanantanumny, «OO0mas aereHepauus», «JBrkymue cuibl 3Bomonun», «Kapra-cxema
mapuipyra nyremectsus Y. Jlapsuna», «boprba 3a cymiectBoBaHue», «lIpucmnocoO0neHHOCTh
opranu3MoBy, «I'eorpaduueckoe BumooOpazoBaHue», «IKOIOTUYECKOE BUI000PA3OBAHKE).

O6opynoBaHue: KOJIEKINUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKU, Ha0Op IJI0JI0B
U cemsH, Koyuekuus «[Ipumepsl 3alUTHBIX TPHUCIOCOOJICHHN Y JKUBOTHBIX», MOJIEIh
«OCHOBHBIE HAIpaBIIEHUS JBOJIOLUUN», 00bEMHas Monaenb «CTpoeHHE TOJIOBHOTO MO3Tra
MTO3BOHOYHBIX ).

buoreorpaduueckass kapra wmupa, Komiekius «DoOpMbl COXPaAaHHOCTH HCKOIIAeMbIX
JKUBOTHBIX U PACTeHMI», Mojenb anmumkanusa «llepekpéct xpoMocom», BIaXHbIE Mpenaparsl
«Pa3BuTne Hacekomoro», «Pa3BuTHe nATymKu», MHUKporpenapat «/lpozoduna» (HOpMma,
MyTaluu (OPMBI KPbUIHEB U OKPACKU TETa).

JIaGopaTopHble U MTPaKTUIECKHE PaObOTHI:

JlabopaTtopHnas padota Ne 1. «CpaBHEeHHE BHAOB 110 MOP(OIOTHIESCKOMY KPUTEPHUIOY.

JlabopatopHass pabota Ne?2. «Omnmcanwe TPHUCTOCOOJCHHOCTH OpraHu3Ma © eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3nuknogenue u pazeumue Hcu3Hu Ha 3eme.

JloHayuyHble MIpEACTaBICHUS O 3apOXkKACHUM XKU3HU. HayuHble runore3sl BOSHUKHOBEHUS
KU3HM Ha 3emuie: aOMoreHe3 W MaHCIepMHs. XUMHUYecKas JBONIONUS. AOWOTEHHBIM CHHTE3
OpPraHMYECKUX  BEIIECTB W3 HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE  MOATBEPKICHUE
XUMHUYECKON 3BoMIONMKU. HauanpHble Tansl Ouonorunyeckoit sBomonuu. ['unoreza PHK-mupa.
®dopmupoBaHUe MEOpPAaHHBIX CTPYKTYP M BO3SHUKHOBEHHE MPOTOKICTKH. [lepBBie KIETKH M HX
sBomonHs. POpMUPOBAHKE OCHOBHBIX T'PYIII KUBBIX OPTraHU3MOB.

Pazputne xu3Hu Ha 3emie mno spaM U nepuomaM. Karapxed. Apxelckas u
npotepo3oiickas dpel. [laneos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPIOBUKCKHUH,



CUJTYPUICKHUH, J€BOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iickas 3pa 1 €€ IepuoIbl: TPUACOBBIN, OPCKHM, MEJIOBOM.

Kaiino3oiickas 3pa 1 €€ nepuo/apl: MaJeOreHOBbIA, HEOT€HOBbIN, aHTPOIIOI€HOBBIH.

XapakTepucTuka KJIMMaTa M TeOJOTHYECKHX MporieccoB. OCHOBHBIE ATalbl 3BOJIIOIUU
pPacCTUTEIBHOTO W >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHud u KUBOTHBIX. [losiBieHwme,
paclBeT U BEHIMUPAHUE TPYIII KUBBIX OPTraHU3MOB.

Cucrema opraHM4ecKOro MHUpa Kak oTpaxkeHue 3BooIuU. OCHOBHbBIE CUCTEMAaTUYECKUE
TPYIIbl OPTaHU3MOB.

OBOJIIOLIMS  4YeJIOBEKAa. AHTpPONOJIOTHs Kak Hayka. PasBurue mnpencrtaBieHUd o
MIPOUCXOKICHUH YesloBeKa. MeTo bl u3ydeHus: antpornorene3a. CxoJ/IcTBa M pa3Inydus 4eJioBeKa
1 KUBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHUE YEJIOBEKa.

JBwkymme cuibl  (pakTophl) aHTpomoreHe3a. HacnencTBeHHas W3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpyAa, MBILUICHUE,
pedb.

OcHOBHbBIE CTalMM W BETBU SBOJIIOIMH YEIOBEKA: aBCTPATIOMUTEKH, UeTOBEeK yMebl,
UYenosexk npsmoxondammii, YenoBek HeaHaepranbckui, YenoBexk pasyMmHblid. Haxonku
MCKOMAeMbIX OCTATKOB, BPEeMsI CYIIECTBOBaHHS, 00JACTh paclpoCTpaHEHUs, 00bEM TOJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUS.

UYenoseueckue pacel. OCHOBHBIE OOJIBIIIME PACHl: €BPOICOUIHAs (€Bpa3uiicKas), HETrpo-
aBcTpajionsiHas  (dKBaTOpuaiabHasg), MOHTOJOUIHAs  (a3uaTCKO-aMepuKaHckas). YepTsl
IPUCIIOCOOJIEHHOCTH IMPEACTaBUTENEH YENOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma.

JleMoHCTpanuu:

[Toptpetsr: @. Penu, JI. ITacrep, A.H. Onapun, C. Musnep, I'. FOpu, Y. lapBuH.

Tabnuiet u cxemsl: «Bo3HukHOBeHHEe CONHEYHON CUCTEMBI», «Pa3BUTHE OPraHUUECKOTO
mupa», «PacturenpHas kneTka», <«OKuBoTHas kieTka», «lIpokapuoTnueckas KieTkay,
«CoBpeMeHHas cHUCTeMa OpPraHUYeCKOro Mupay, «CpaBHEHHE aHATOMHUYECKHUX YEepPT CTPOEHUS
YyeJloBEeKa U 4YelIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTMYECKHX HAXOJIO0K
MPEKOB COBPEMEHHOIO 4YeloBeKay», «JlpeBHeilmme moan», «JlpeBHue moam», «llepBbie
COBpPEMEHHBIE JTI0N», «UenoBeueckre pach».

Ob6opynoBanue: wmymspku  «l[IpoucxoxaeHune uenoBeka» (OIOCTBI aBCTPAJONUTEKA,
MUTEKAaHTPOMa, HeaHAEepTalblla, KPOMaHbOHIIA), CIENKHA WIM M300pakKeHHs KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIMIMEphI, pyOuia, ckpebdia), TeoXpoHoJIorndeckasl Tabnuia,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTEHHI.

JlaGopaTopHbIe U TIPAKTUIECKHE PAOOTHI:

[TpakTrueckas padbora Ne 1. «/3ydeHne nCKOMaeMbIX OCTaTKOB PACTEHU M KUBOTHBIX B
KOJUTEKLIHASX .

DKCKypcusi «IBOJIOLNS OPraHUYECKOro MHUpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHbBIN HIIN
KpaeBeAUECKU My3eil).

Tema 3. Opzanuszmul u oKpyscarouias cpeoa.

DKoJIOTHSl KaK Hayka. 3aJauyd W pas3liefbl SKOJOTMH. MEeTOobl 3KOJIOTHYECKUX
UCCIIE0BAHUHI. DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenst  oOuTaHWS  OpPraHW3MOB:  BOJIHAs, HA3€MHO-BO3NYIIHAs, IIOYBCHHAS,
BHYTpHUOpPraHU3MEHHasl.

Oxonornueckue (axropel. Knaccudukanusi sxomorndeckux (GpakTopoB: aOMOTHYECKHE,
OMOTHMYECKUE U aHTPOIOreHHbIe. J[elicTBHE IKOIOTHYECKUX (PAaKTOPOB HA OPraHU3MBI.



AbGuoTtnueckue  (GakTopbl:  CBET, TEMIEpaTypa, BIAKHOCTb. DOTONEPHOAU3M.
[TpucnocoOneHus OpraHu3MoB K JEHCTBHIO aONOTHYECKHX (haKTOPOB. bruonornyeckme puTMel.

buotnueckne Qakropel. Bumbl OHOTHYECKMX  B3aUMOJICHCTBUN: KOHKYPCHIIUS,
XHUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomeparus, MyTyajaTu3M, KOMMEHCATU3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAINM3M, HEHUTpanu3M. 3HaueHHE OHOTHYECKUX
B3aUMOJICHCTBUI AJIS CYIIECTBOBAHUS OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKU nonyasiuud. OCHOBHBIE I10Ka3aTesd IOIMYJISALMU:
YHCJIEHHOCTb, IUIOTHOCTb, POKIAAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpauus. JluHamuka
YHCJICHHOCTH HOMYJISLMU U €€ PEeryJIsIus.

JeMoHcTpanuu:

[optpetsr: A. 'ymbonpar, K.®. Pynse, D. ['ekkens.

Tabnuubl u cxemsl: kapta «lIpupoansie 30Hb1 3eminy», «Cpeabl 0OUTaHUS OPTAHU3MOBY,
«®Dotonepuoguzmy», «llomymsmumn», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH MONYJISLUU
uHOy30pun-Tyhenbkn», «Ilumessie nemnm».

JIaGopaTopHble U MpaKTUYECKUEe pabOThI:

JIaGoparopnas pabora Ne 3. «Mopdonoruueckue OCOOEHHOCTH PACTEHMH U3 Pa3HbIX
MeCT OOUTaHUAN.

JIaGoparophas padota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCa.

[Tpaktuueckas padota Ne 5. «[loacu€t mIOTHOCTH MOMYJALMN pa3HBIX BUIOB PACTCHUI.

Tema 4. Coobwecmea u 3Kk0102uvecKue CucHeMmbl.

CoobmectBo  opranuzmMoB —  Owuomeno3. CTpykTypel — OHOLIEHO3a:  BHIOBa,
IPOCTpaHCTBEHHas, Tpouueckas (mumeBast). Bunpl-noMmuHanTsl. CBsi3u B OHMOLIEHO3E.

Okonorndyeckue cuctembl (3kocucteMsl). ITonatue 00 skocucTemMe U OHOreoleHo3e.
@YHKIMOHAIBHBIE KOMIIOHEHTBl DKOCHCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBI, PENYLICHTHI.
KpyroBopot BemecTB M MOTOK 3HEPIUU B 3KocucTeme. Tpoduyeckue (MUIIEBHIE) YPOBHU
skocucteMbl. IlumeBble nenu u cetd. OCHOBHBIE IOKa3aTeNd 3KOCHCTEMBI: OHoMacca,
OPOAYKIMS. OKOJOTMYECKHE MNUpaMUAbl: MPOAYKLNHU, YUCIEHHOCTH, Ouomaccel. CBolicTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOpPEryJiaLus, pa3Butue. CyKieccus.

[IpupoaHble SKOCHUCTEMBI. DKOCHUCTEMBI 03€p M peK. ODKOCHUCTEMa XBOWHOTO WU
IIMPOKOJINCTBEHHOTO JIEca.

AHTpOINOTreHHbIE 3KOCUCTEMBL. ATpOIKOCHCTEMBI. YpOo3kocucteMbl. buonornueckoe u
XO035ICTBEHHOE 3HAUEHHE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (pakrop ycToluuBoCcTH 3KocucTeM. CoxpaHeHHe OHOIOTHYECKOTO
pasHooOpa3us Ha 3emiie.

VYuenne B.U. Bepnaackoro o Ouocdepe. I'panuripl, coctaB u CTpyKTypa Ouocdepsl.
Kupoe BemectBo u ero ¢yHkuu. OcoOEHHOCTH Ouocdepbl Kak INI0OATbHON 3KOCHCTEMBI.
JunamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotbl BemiecTB MU OMOr€OXMMHUYECKHE ITMKJIBI 3JEMEHTOB (yrjepoja, a3oTa).
3oHanbHOCTH OuOCchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Ouocdepe 3emin. AHTPONOreHHblE U3MEHeHHss B Ouocdepe.
['moGanbHbIE SKOJIOTHUECKUE TPOOIIEMBI.

CocymecTBoBaHue TpupoAbl U dYenoBedecTBa. CoxpaHeHue OMOpazHOOOpasusi Kak
OCHOBa ycroiunBocTH Ouocdepsl. OcCHOBa pPAalMOHAIBHOIO YIPaBJICHUS MPUPOJAHBIMU
pecypcamMu U UX UCHoib30BaHue. JloCTHKEHMsI OMOJIOTMH U OXpaHa MIPUPOIbI.

JeMoHcTpanuu:

[Toptpetsr: A /1. Tencnu, B.H. Cykaués, B.. Bepuanckuii.



Tabmuubr u cxembl: «llumeBbie nenu», «buoneHo3: coctaB U CTpykTypay, «lIpupomnsie
coobOmectBay, «llemu mnuTanusy, «OKoNormueckas mupamunay, «buochepa M YEIOBEK»,
«JKocHUCTeMa LIMPOKOJIIMUCTBEHHOTO Jieca», «IJKOCHCTeMa XBOWHOro Jjecay, «buonenos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINIOTEHHbIE BO3JEHCTBUS HA IPUPOLYY,
«BaxHelmme UCTOYHMKU 3arpsi3HEHMS BO3JyXa U IPYHTOBBIX BOI», «lloyBa — BakHenInas
cocrapisitoias ouocheps», «DakTopsl gerpagaunn nousy, «I[lapaukossiii 3¢ dexT», «PakTopbl
pPaZMoaKkTUBHOTO 3arpsa3HeHust Onocdeps», «O0mas ctpykTypa 6uocheps», «Pacnpoctpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpaH Omochepr», «KpyroBopor yriaepoma B Ouocdepe»,
«KpyroBopot azora B mpupoae».

ObopynoBanue: MoJenb-anmuKanust  «Tunuunaele  OMOLEHO3B»,  repOapHii
«PacturenpHbple  cooOmiecTBa», Kowiekuuu — «buoneHo3», «Bpemurenw — BaKHEHIIHX
CCJIbCKOXO3SUCTBEHHBIX  KYJIBbTYp», TepOapud ¥ KOJUICKIIMM pPACTEHUH U IKUBOTHBIX,
IIPUHAJIeKAIME K Pa3HbIM dKOJOTMYECKUM IpymiaM oaHoro Buja, KpacHas knura Poccuiickon
®Denepalinu, U300paKEHUS OXPAHIEMbIX BUJIOB PACTCHHUM U KUBOTHBIX.

IlnannpyemMsble pe3y/ibTaThl OCBOCHHUS POrpaMMbl 10 0M010ruH (0230BbIN
YPOBEHb) Ha YPOBHE CpeHero 001ero o0pa3zoBaHmsl.

Cormacho @I'OC COO ycraHaBIuBalOTCS TpeOOBaHUS K pe3yiabTaTaM OCBOEHUS
00yJarIUMHUCS TIPOTPaMM CPEIHEro 00IIero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
MIPEAMETHBIM.

B cTpykType JMYHOCTHBIX pe3yJbTAaTOB OCBOCHHS MpeameTa «bHoNIOTHs» BBIIEICHBI
CIIEyIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIIPEJECIEHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXACHUI JTUYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPATUIUN pa3BUTHUS
OMOJIOTUYECKOTO 3HaHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOUIMXCs PYKOBOJACTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMH  yCTAaHOBKaMH, NPHUCYUIUMHU  CUCTEME
OMOJOrMYEecKOro O00pa30BaHUs, HaJMYME OSKOJIOIMYECKOro IPaBOCO3HAHHUSA, CIIOCOOHOCTH
CTaBUTH 11€JIM U CTPOUTD KU3HCHHBIC TIJIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS MpenMeTra «bHOOTHs» TOCTHUTAIOTCS B €IMHCTBE
y4eOHOM M BOCHUTATEIHHOU NEATEILHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMHU POCCUUCKUMU
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMHM, IPUHITHIMHA B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHHUS M CIOCOOCTBYIOT MpOIleccaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHSI, PA3BUTHUSI BHYTPEHHEH MO3WULIMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBOXEHHUsA, OCpeXKHOTO  OTHONMICHHWS K  KYJIbTYPHOMY  HACICAWI0 H  TPAJULHIM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKArOLIEN cpee.

Juunocmuule pesynomamol 0ceoenus yueonozo npeomema «buonozus» oonicuvl
ompasicamp  20MO6HOCMb U CHOCOOHOCMb  00YUAIOWUXCA  PYKOBOOCHIB08AMbCA
chopmuposannoii euympennei no3uyuei 1IUYHOCMu, CUCHEMONl YeHHOCHHbIX OpUeHmauuil,
NO3UMUGHBIX GHYMPEHHUX YOeIHcOeHUll, COOMEEMCMEYIOUUX MPAOUUUOHHBIM UEHHOCHAM
POCCUiicK020 00uiecmea, pacuiupenue JHCU3HEeHHO020 ONbIMa U ONbima O0eAmeabHOCHmU 6
npouecce peanu3zauuu OCHOGHBHIX HANPAGIEHUN 60CHUMAMENbHOU OeAmeabHOCHU, 6 MOM
yucne 6 vacmu:

1) rpaxIaHCKOTO BOCITUTAHHSL:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3ULUK OOy4aroumlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOT0 OOIIECTBa;



OCO3HAaHHE CBOMX KOHCTHUTYIIMOHHBIX IpaB M O0OS3aHHOCTEH, yBa)XCHHE 3aKOHA H
IPaBOMOPSIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH IEATEILHOCTH MPH CO3JJaHUN y4eOHBIX MPOEKTOB,
peneHnH y4yeOHBIX U MO3HABATENbHBIX 33124, BBITIOJHEHUN OMOJIOTHYECKUX KCIIEPUMEHTOB;

CIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3UIUIO 110 OTHOIICHHIO K SIBICHUSIM
COBPEMEHHOM KHU3HU U OOBSACHSTH €€;

YMEHHE YYUTHIBAaTh B CBOMX JICHCTBUSX HEOOXOJMMOCTh  KOHCTPYKTHBHOI'O
B3aUMO/ICHCTBHUS JIIOICH C pa3HBIMH yOEKACHUSIMH, KYJIbTYPHBIMU LIEHHOCTSAMH U COLMAILHBIM
HOJI0)KEHHEM;

TOTOBHOCTb K COTPYAHHMYECTBY B TIIPOLIECCE COBMECTHOTO BBINMOJHEHUS Y4YeOHBIX,
MO3HABATENBHBIX M HCCIEIOBATEIbCKUX 33134, YBKUTEIHBHOE OTHOIICHHE K MHEHHUIO
OTIIIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO CO/ICPIKAHMS,

TOTOBHOCTH K TYMaHHUTApHOU U BOJIOHTEPCKOM EATETHHOCTH;

2) NaTpUOTUYECKOTO BOCIIUTAHUSL:

cOpPMHUPOBAHHOCTH POCCUICKOI T'pa’kAaHCKON MACHTHYHOCTH, MATPUOTH3MA, YBAKCHUS
K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH mepen PomuHoOl, ropmoctu 3a cBoil Kpai, CBOIO
Ponuny, cBOH S3bIK M KYJIBTYPY, IPOLLIOE M HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIGHHWE K MPHUPOJHOMY HACIEAWI0O U TaMATHUKAM [PHPOJIBI,
JOoCTIKeHUsIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIOCOOHOCTh OLEHHWBATh BKJAJ POCCHHCKHX YYEHBIX B CTAHOBJICHHE M pa3BUTHE
Ouosornu, MOHNMaHUe 3HAYCHHUS OMOJIOTHH B TIO3HAHUH 3aKOHOB MPHUPOJIBL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 O0IIECTBa;

uaelHas yOeXAEHHOCTb, TOTOBHOCTh K CcHyXkeHHi0o OTedecTBY M €ro 3alluTe,
OTBETCTBEHHOCTbH 3a €ro CyJb0Y;

3) IyXOBHO-HPaBCTBEHHOTO BOCITUTAHUSL:

OCO3HaHME AYXOBHBIX LIEHHOCTEH POCCHIICKOr0 Hapo/a;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO ITOBE/ICHUS;

CTIIOCOOHOCTH OIICHWBATH CUTYAIMIO U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSICH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIJIa B MOCTPOSHHE YCTOWYMUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM PpOJUTENSM, CO3JaHHI0 CEMbM Ha OCHOBE
OCO3HAHHOT'O MPUHATHS LIEHHOCTEH CeMeHHON KHU3HU B COOTBETCTBHM C TPATULMSIMU HApOJ0B
Poccuu;

4) 3CTETUYECKOTO BOCTIUTAHHUSI:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIFOYAs ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Ia, OOMECTBEHHBIX OTHOIICHHUH;

MTOHWMaHKE YMOITMOHAITBHOTO BO3JICHCTBHUS )KUBOH MTPUPOJIHI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPDOKEHHIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJICHHE IIPOSIBIISTH
Ka4yecTBa TBOPUECKOW JTMYHOCTH;

5) pusuyeckoro BocuTaHMs:

MOHMMaHME U peanu3alys 3JJ0pOBOro u 6€30macHoro oopasa *H3HH (310pOBOE MUTAHUE,
COOJTIIOJIEeHHEe TUTHMEHUYECKUX MPaBWJI M HOPM, cOalaHCUPOBAHHBIA PEXUM 3aHATHUH M OTIbIXA,
perynsipHasi (u3muUeckas aKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOUIEHUS K COOCTBEHHOMY (PU3NYECKOMY U TICUXUIECKOMY 3JI0POBBIO;

NOHMUMAHUE [EHHOCTH MpPaBWI HWHIMUBHIYAIFHOTO M KOJUIGKTUBHOTO O€30MacHOTO
MOBE/ICHUSI B CUTYAIMSIX, YTPOKAIOIINX 37I0POBBIO U JKU3HU JIFOJICH;



OCO3HaHUE IOCJIEJCTBUI U HENMPUITHE BPEIHBIX MPHUBBIUEK (YMOTPEeOJIEHHUS aIKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

6) TpyI0BOTO BOCITUTAHUS:

TOTOBHOCTB K TPYJly, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYIOIIO0HE;

FOTOBHOCTh K  AQKTUBHOM  JEATENIBHOCTM  TEXHOJIOTMUYECKOHM U COLMaIbHOU
HAIPaBIEHHOCTH, CIOCOOHOCTh WHULMUPOBATH, IJIAHUPOBATH U CAMOCTOSTEIBHO BBIIOJIHATH
TaKylo J1€ATeJIbHOCTb;

HMHTEpEC K pa3nu4HbIM chepam mpodeccruoHalIbHON e TeIbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBII BBIOOp OyayIeii mpodeccuu u peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IIJIaHbI;

TOTOBHOCTh U CHOCOOHOCTh K 00Pa30BaHUIO M CaMOOOPA30BAHUIO HA MPOTHKEHUH BCEH
YKU3HU;

7) 9KOJIOTHYECKOTO BOCIIUTAHUSI:

9KOJIOTMUYECKHU 11€JIECO00pa3HOE OTHOIIECHUE K MPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CYIIECTBOBaHUS;

MOBBILICHUE YPOBHS IKOJIOTUYECKOW KYIbTYPBl: MPUOOpPETEHHE ONbITa IIAHUPOBAHUS
MIOCTYIKOB M OLIEHKU UX BO3MOXHBIX MOCIEACTBUN JUIsl OKPYKArOLIEH Cpeibl;

OCO3HaHUe T00aTbHOr0 XapaKkTepa KOJOTHYECKUX MPOoOJIeM U MyTeil UX pelIeHHUs;

CIIOCOOHOCTH UCIIOJIB30BaTh MPpHOOpeTaeMble TIPU W3YUYEHUH OUOJIOTUH 3HAHHUS H YMEHHS
IpU pEIIEHUU NPOOJEM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOAOIOJIB30BaHUEM (COOII0IEHUE
IIpaBWJI TOBEJIEHUS B INPHUPOJE, HAIpPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHOC(hEpHI);

AKTUBHOE HEIpUSATUE ACHCTBUM, MPUHOCALIMX BpEJ OKpYXaroled NpUPOAHOU cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUsATHBIE SKOJIOTHYECKHE MOCIEACTBHS MPEANPUHUMAEMbIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJIMYUE PA3BUTOrO SKOJIOIMYECKOIO MBILIUIEHMS], SKOJIOTMYECKON KYJBTYpBI, OIbITa
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBbHOM MpakTHUKE, TOTOBHOCTUM K Y4YacTHIO B
MPAKTUYECKOU IESITETbHOCTH IKOJIOTMYECKOW HAMPABIEHHOCTH;

8) LIEHHOCTH HAyYHOTO MO3HAHMUSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW TPAKTUKH, OCHOBAHHOIO Ha JUaiore KyjbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUDE;

COBEpLICHCTBOBAHNUE  A3BIKOBOM W  YHUTATEIbCKOM  KYJBTYpbl KaKk  CpEICTBa
B3aMMOJEHCTBUS MEXKIY JTIOAbMH U TO3HAHUS MUPA;

MOHMMaHNUEe crneuu(PUKd OUMOJIOTUM KaK HayKd, OCO3HaHHe €€ poju B (OpMUPOBAHUU
paloOHaIbHOIO HAYYHOT'O MBIIUIEHHUS, CO3/JaHUU LIEJIOCTHOTO MPeCTaBIeHHsI 00 OKpYyKaroleM
MUpE Kak O €IMHCTBE MpHUPOAbI, dYeloBeKa U o0O0IlecTBa, B TO3HAHUM MPHUPOJIHBIX
3aKOHOMEPHOCTEH U peleHuH npo0eM coXpaHeHHs MPUPOJHOTO PaBHOBECHS,

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTHH U COBPEMEHHOM LIMBMIIM3ALUU: 00eCTeueHuUs
HOBOT'O YPOBHS pa3BUTHsI MEIMIIMHBI, CO3JaHUS MEPCHEKTHUBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX
peuath pecypcHble IpoOIeMbl pa3BUTHs YEIOBEUECTBA, TIOMCKA MyTeH BbIXO/a U3 II00aIbHBIX
HKOJIOTHYECKUX Mpo0sieM U obecrieueHus nepexoia K yCTOWYMBOMY pa3BUTHIO, PAIMOHATBHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIYYCHUH OMOJOTMYECKUX 3HAHUUM B LENSIX MOBBIIIEHUS 001Ien
KYJIbTypbl, €CTECTBEHHO-HAy4YHONW TpPaMOTHOCTH KaK COCTaBHOM dYacTH (DYHKIIMOHAIBbHON
TPaMOTHOCTH 00yJaronuxcs, GopMUPYEMOM MPU U3YICHUU OMOJIOTHH;



MMOHMMAaHHUE CYIIHOCTH METOJOB MO3HAHMS, HCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTh HCHOJIB30BATh IOJNydaeMble 3HAHUS JUIS aHalu3a U OOBSCHEHHS SBJICHUUN
OKpPY)KAaIOIIET0 MHpa M NPOHCXOIAMMX B HEM HM3MEHEHUH, yMEHHE JenaTh 0OOCHOBaHHbBIE
3aKJIIOYCHHS Ha OCHOBE HAY4YHBIX (DAKTOB M MMEIOUIMXCS [aHHBIX C IENbI0 TOJXY4YEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUSA ISl PELICHUS
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAIIHSIX;

OCO3HaHHE IIEHHOCTU HAYYHOU JESTeIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
HCCJIEIOBATENbCKYIO ACSITEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHHIO M €aMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAaHUU 110 OHOJOTUU B COOTBETCTBHH C JKU3HCHHBIMHU
NOTPEOHOCTSAMU.

B npouecce oocmuodicenuna nuuHOCMHBIX PE3YTbMAMOE 0CE0EHUSA O00YUAIOUUMUCA
npozpammel no 0uoa02uU HA YPOGHE CPEeOHe20 00ujeco 00pazoeanus y o00y4arOuiuxcs
COBEPUIEHCMBYEMCA IMOUYUOHAIbHBLIL UHMELIEKM, RPEOn0Na2aruiuil chopmuposaHHoOCmb:

- CaMOCO3HaHHS, BKIIOYAIOIIETO CIOCOOHOCTh TMOHMMATh CBOE HSMOIMOHAIBHOE
COCTOSTHUE, BHUJETh HAIpPaBJIICHUS pPAa3BUTHS COOCTBEHHOH SMOIMOHANBHON cdephl, ObITh
YBEpEHHBIM B ce0e;

- CaMOpEryJupOBaHHUs,  BKIIOYAIOLIETO  CAMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOLMOHAIBHBIM
W3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITh OTKPBITHIM HOBOMY;,

- BHYTpEHHEH MOTHBAallMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHHUIO LIeTTH U yCIeXy,
ONTUMM3M, UHUITMATUBHOCTh, YMEHHUE IWCTBOBATH, HICXO/IS U3 CBOMX BO3MOKHOCTEH;

- OMMATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIBHOE COCTOSIHUE JIPYTHX,
VUUTHIBAaTh €r0 TMpPH OCYIIECTBICHUH KOMMYHHKAIIUU, CIIOCOOHOCTh K COUYYBCTBUIO U
COTIEPEKUBAHUIO;

- CONHAJBHBIX HABBIKOB, BKIIIOYAIONIUX CIOCOOHOCTh BBICTpAaMBATh OTHOIICHHS C
JIPYTHMH JIFOJIbMU, 3a00THUTHCS, IPOSIBJIATH HHTEPEC M pa3peniaTh KOH(IUKTHL.

MertanpeameTHble pe3ynbTaThl OCBOCHUsI yueOHOro mnpenmMera «buonorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHPOBO33PEHHS  OOYUYAIOMIMXCS  MEKIUCIHUILTHHAPHBIE
(MeXTpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crienu(UKy METO/IOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBIIEHUE, TPOIECC, CHCTeMa, HAy4YHbIM (akT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeOBaHUe, HAOMIOJEeHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHHUBEpCaIbHBIC
yueOHbIe JeiCcTBUS (TMO3HaBaTeIbHbIe, KOMMYHUKATUBHbIE, PETYISTHUBHBIE), 00ECIEUNBAOIINE
dbopmupoBanre (YHKIIMOHATHLHONH TPAMOTHOCTH U COIMAIBHOW KOMIIETCHIIUH OOYYaroIINXCs,
CIIOCOOHOCTh oOyuaromuxcst HCIIOJIb30BaTh OCBOEHHbIE MEXIUCITUTIITHHAPHBIE,
MHUpPOBO33PEHYECKHE 3HAHHWS W YHHBEpCAJbHbIC Yy4YeOHBIC NEHCTBHSI B TIO3HABATEILHOW U
COLIMATILHOM TTPaKTHKE.

Memanpeomemnvle  pe3yibmamvl  0C60€HUA  NPOPAMMBL  CPEOHe20  00u4eo
00pa3zoeanusn 00NHCHLL OMPANCAMb:

Osnadenue ynugepcanbHoiMu y4eOHbIMU NOZHABAMENIbHBIMU 0CUICHBUAMU:

1) 6a3oBbIe JIOTHYECKHE JCHCTBUSA:

CaMOCTOSITENIbHO (DOPMYJIMPOBaTh M aKTyaJIM3UpPOBaTh MpoOJjeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh IPU OCBOEGHUU 3HAHUN MNPUEMBI JIOTMYECKOrO MBIIUICHHS (aHalIu3a,



CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PaCKphIBaTh CMBICT OHOJOTHUYECKHUX
MOHSITHI (BBIIEISATH HX XapaKTEPHBIC MPU3HAKH, YCTAHABIUBATE CBSI3U C IPYTUMU TIOHATUSIMU );

OTIpENIeNIATh LIEIH JEATeNbHOCTH, 33/JaBas IMapaMeTpbl U KPUTEPUH HUX JIOCTHIKEHUS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTHU C MOCTABJICHHBIMHU IEIISIMU;

UCTOJIb30BAaTh OMOJIOTUYECKUE MOHATUS IS OObSICHEHUS (AaKTOB W SIBJICHHUU KHBON
PUPOJIBI;

CTPOUTH JIOTUYECKUE pACCYXIEHUs (MHAYKTUBHBIC, NEAYKTUBHbIC, MO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMAaTPUBAEMBIX SIBICHUSIX, (GOPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

MPUMEHATh CXEMHO-MOJICIBHBIE CPEJICTBA JUISl MPEICTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOILICHWIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKe MPOTUBOPEUYMU Pa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIAaH pEIIEHUS MpOoOJeMBbl C y4ETOM aHalIM3a HUMEIOIIUXCS
MaTepuaibHBIX U HEMaTEepUaIbHBIX PECYpPCOB;

BHOCUTH KOPPEKTHUBBI B JESITENbHOCTb, OLIEHUBATH COOTBETCTBHE PE3YyJIbTATOB IIEIISIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIUHUPOBATh W BBINOIHATH pPabOTy B YCIOBHSX pEANIbHOrO, BUPTYAIbHOTO H
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHUBATh KPEATUBHOE MBINIJICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOIIEM;

2) 0a30BbIC UCCIICIOBATEIbCKUE ICHCTBHUSA:

BJIJICTh HABBIKAMU y4eOHO-MCCIIEOBATENLCKOW U MPOEKTHON JEATEIIEHOCTH, HAaBBIKAMU
pazpetieHus mpobsiem, 001aaTh CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB PEICHUs] MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3TUYHBIX METO/IOB TIO3HAHMUS,

UCIOJIb30BaTh Pa3NUYHbIE BHUJBI ACSITENLHOCTH MO TOJYYEHUIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAINU, TPEOOPa30BaHUI0 U MPUMEHEHUIO B YUEOHBIX CHUTYaIUSX, B TOM 4YHCIE MpPU
CO3aHUU YUEOHBIX U COITMAIBHBIX TPOEKTOB;

(hopMHPOBATh HAYYHBIM THIT MBIIIJICHHS, BIAJCTh HAYIHOW TEPMUHOJIOTUEH, KITFOUEBBIMU
MOHSTHSIMHA W METOJIaMU;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJa4l B 00pa30BATENHbHON JCATEIHHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISBJISTh TPUYUHHO-CIECCTBEHHBIE CBS3M W AaKTyalU3UpOBaTh 3aJauyy, BBIABUTATh
TUNoTe3y €€ pelleHHs, HaXOAUTh AapryMEHTHhI IS JIOKa3aTelbCTBAa CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAIIM3MPOBATh TONYYEHHBIE B XOJAE peUICHHs 3aJadyd pPe3ylbTaThl, KPUTHUYECKU
OILIEHUBATh UX IOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAITUsM, OICHUBAThH MPHOOPETEHHBIHN OIBIT;

OCYIIECTBIISITH IIeJICHANPABICHHBI MONUCK MEPEHOCa CPENCTB M CIIOCOOOB NIEHCTBHS B
poeCCHOHAIBHYIO CPENY;

yMeTb TIEPEHOCHTHh 3HAaHWA B T[IO3HABATENBHYI0O M MPAKTHYECKyl0 o0yacTu
KU3HEEATEILHOCTH;

yMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE WJAEH, Mpeaiaratb OpPUTHHAIbHBIC MOAXOABI W PEIICHHUs, CTaBUTh
npoOJIeMBI B 33]1a9H, JTOITYCKAIOIINeE abTePHATHBHEIC PEIICHHS,

3) pabota ¢ uHpOpManUEi:

OPHUEHTHUPOBATHCA B PA3NIMYHBIX MCTOYHHMKAX MH(OpMaIuu (TeKcTe ydeOHOro mocobus,
HAyYHO-TIOMYJISIPHOM JHUTeparype, OMOJIOTUYECKUX CIIOBapAX M CIPABOYHHKAX, KOMITBIOTEPHBIX



0a3zax maHHBIX, B MHTepHETE), aHANM3UPOBATh HH(POPMAIHMIO PA3JIMYHBIX BHIOB U (opM
IIPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYMBOCTD;

(dbopMyIHMpOBaTh 3ampochl M MPUMEHSTH Pa3IMYHBIE METOABI MpPHU TOUCKE U OTOOpe
O6uonornyeckoit nHGopMaIK, HeOOXOIUMOH /7S BHITIOJTHEHUS YYEOHBIX 3a/1a4;

MpUOOPETaTh OMBIT HCIOJB30BAaHUS WH(DOPMANMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAIBHYIO (QOpMY IMpeacTaBiICHUS OHOIOrHYeCcKOi
nHpopmanuu (cxemsl, TpaduKy, AHArpaMMBbl, TaOIUIIBI, PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAy4YHBIA $I3bIK B KAaueCTBE CpPEIACTBA MpU paboTe ¢ OHOIOrHYecKOn
uH(poOpMaIiel: MPUMEHITh XUMUYECKUE, (PU3NYECKUE U MaTEeMaTHYeCKHE 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKJIATYpy, HCIIOIB30BaTh W TNPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH;

BIIQJICTh HABBIKAMU pACIO3HABAaHWS W 3aIIUThl HHpOpMamwu, WHOOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

Osnadenue yHUBEPCANbHLIMU KOMMYHUKAMUBHBIMU OCHUCH GUAMU:

1) obmienue:

OCYIIIECTBISITh KOMMYHHKAIIMU BO BCeX cpepax KU3HU, aKTUBHO y4aCTBOBATh B JAMAJTIOTE
WINA JIUCKYCCHU TIO CYIIECTBY OOCY)XKTaeMOi TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BHICKA3bIBATh
CYXKIECHHSI OTHOCUTEJIbHO BBINOJHEHMSI NpeJylaraeMoi 3aJayd, Y4YWUTHIBaTb HWHTEPEChl U
COIIACOBAHHOCTD MO3ULIUHI APYTUX YYaCTHUKOB JMAJIOra WIN JUCKYCCUN);

pacrno3HaBaThb HEBEpOaJbHbIE CpEACTBA OOILIEHHS, MOHMMATh 3HAUEHUE COLUAIbHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYAllul, yMETh CMAT4aTh KOH(IUKTHI U
BECTH IIEPETOBOPHI;

BIIQJIETh PA3IMYHBIMHU CIIOCOOAMH OOIIEHUS U B3aMMOJEUCTBHUS, TOHUMATh HaMEpEHUs
JIPYTHUX JIOACH, MPOSBIATh YBAKUTEIHHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (hopme
bopMyITUpOBaTH CBOM BO3PAXKECHHUS;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAaHHEM S3BIKOBBIX
CPEJICTB;

2) cOBMECTHasl €SI TEIbHOCTD:

MMOHMMATh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ MHIMBHUIYATHHOU pabOTHI MpH
pelieHnr OMOJIOTHYeCKON MpobieMbl, 000CHOBHIBATH HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOIECHCTBHSI P pELICHUH yueOHOM 3a/1auH;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX JNEUCTBUN C Y4ETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJJ0T0 4JeHa KOJIEKTUBA;

MPUHUMATh LEJIM COBMECTHOW JI€ATENbHOCTH, OPraHU30BBIBATb M KOOPJIWHUPOBATH
JNIEUCTBUA MO €€ JOCTUKEHHIO: COCTAaBIAThH IUIAH JAEHCTBHUH, pPaCIpelesiaTh PO C y4ETOM
MHEHHUI Y4aCTHHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHON pabOThI;

OLIEHMBATh KaueCTBO CBOETO BKJIAJIa U KaXKJAOI0 YYaCTHHKA KOMaH/Ibl B OOIIMM pe3ysbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE MPOEKTHI, OLICHUBATh MJEU C MO3ULMU HOBU3HBI, OPUTHHAIBLHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

OCYHIECTBJISATh MO3UTUBHOE CTPATETHMYECKOE IMOBEAECHUE B Pa3IUYHBIX CHUTYalMsX,
MIPOSIBIIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUITHATHBHBIM.

Osnadenue yHusepcanbHblMu pe2yiamueHbIMU 0eiCMEUAMU:
1) camoopranu3arus:
UCIOJIb30BaTh OHOJIOTUYECKHE 3HAHUS Ui BBIABICHUS MNPOOJIEeM U HX pEUICHUS B



’KU3HEHHBIX U YUeOHBIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH IeJIEBBIC U CMBICIIOBBIC YCTAHOBKU B CBOUX
JEHCTBUAX M IMOCTYIKAaX 10 OTHOIIEHUIO K >KMBOW IMPHUPOJAE, CBOEMY 3J0POBBIO U 30POBBIO
OKpYXKaroIIHX;

CaMOCTOSITENIFHO OCYILECTBIISATh MO3HABATEIbHYIO ACATEIbHOCTD, BBIBIATH MPOOJIEMBI,
CTaBUTh U (GOPMYyIUPOBAaTH COOCTBEHHBIE 33Jauyud B 00pa30BaTENIbHON JAEATEIbHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENILHO COCTAaBJIATH IJIaH PELIEeHUs] IPOOJIEMBI ¢ YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIOYTECHU;

JlaBaTh OLIEHKY HOBBIM CHTYallUsM;

pacimpsATh paMK1 y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEATNOYTEHHIA;

JieNaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLIEHUBATh MIPHOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (HOPMUPOBAHUIO U TPOSBICHUIO IIMPOKOW SPYIAUIMH B Pa3HBIX
00JacTsIX 3HaHUH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTeIbHBINA U KYyIbTYpPHBIH YPOBEHB;

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallMsM, BHOCHUTH KOPPEKTHBBI B JEATEIHHOCThH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIJICTh HaBBIKAMH MTO3HABATEIBHOMN PEQIIEKCHU KaK OCO3HAHUS COBEPILIAEMBIX JeHCTBUI
Y MBICIIUTENIbHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, UCIIOJIb30BATH MPUEMBI peIeKCUn
JUISL OLICHKU CUTYaI[H, BIOOpAa BEPHOTO PELICHMUS;

OLICHUBATh PUCKHU M CBOEBPEMEHHO MPUHUMATh PEUICHHS 110 UX CHUKECHHUIO;

MPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX MIPU aHAIHU3E PE3yNbTaTOB A€ATEIbHOCTH;

3) npuHATHA ceOs U IPYTUX

IPUHUMATD ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U pTYMEHTHI IPYTHX MIPH aHAIHU3E PE3yNbTaTOB ACITEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIINOKY;

pa3BHUBaTh CIIOCOOHOCTh OHUMATh MUP € O3UIMH JPYTOro YeIOBeKa.

[IpenMeTHbie pe3ynbTaThl ocBoeHus nporpammsl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue A yueOHoro npeamera «buonorusy) HaydHble 3HAHUS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, WHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWH, BUIBI
JeSITeIbHOCTH 1O MOJIyYEHHIO HOBOTO 3HAHUS M NMPUMEHEHMIO 3HAHWH B Pa3IUYHBIX y4eOHBIX
CUTyallMsX, a TakKe B pEalbHBIX KU3HEHHBIX CHUTYalMsX, CBA3aHHBIX ¢ Ouomnorueil. B
porpaMMe IpeaAMETHbIE Pe3yJIbTaThl MPEACTaBIEHBI M0 roJaM 00yUeHHs.

Ilpeomemmnoie pesynomameul 0ceoenun yueonozo npeomema «buonocus» ¢ 10 knacce
00ICHBL OMPAdCAmp:

- ¢(OpMHUPOBAHHOCTh 3HAHMM O MECTE€ U pOJiM OMOJIOTUM B CHCTEME HAy4YHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAYYHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, pyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PelIeHUs ’KU3HEHHBIX 3a/1a4;

- YMEHHE pAaCKpbIBaTh COJEp)KaHUE OWONOTMYECKUX TEPMUHOB W TOHSATHI: >KU3HB,
KJIeTKa, OpraHu3M, MeTabonu3M (OOMEH BeELIeCTB U IpeBpallleHHe DHEPruu), IOMeocTa3s
(camoperynsinusi), yYpOBHEBas  OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEICHHUE
(penpoaykuusi), HaCJIeACTBEHHOCTh, HK3MEHUYUBOCTh, POCT U Pa3BUTHE;

- YMEHHE H3jaraTh OMOJIOrMYecKue Teopuu (KJIETOYHas, XpOMOCOMHAs, MyTallMOHHAas,
IEeHTpaJbHAsl JOorMa MOJEKyJsipHOW Owuosoruu), 3akonbl (I'. Menmens, T.Moprana,



H.W. BaBuioBa) u yueHus (0 MEHTpax MHOTO0Opa3usl U MPOUCXOKICHUS KyJIbTYPHBIX PACTEHUIN
H.NM. BaBuiosa), onpenensTh rpaHULbl UX TPUMEHUMOCTH K JKHBBIM CHCTEMaM;

- YMEHHE BJIIETh METOJaMU HayYHOTO MTO3HAHUA B OMOJIOTHH: HAOIIOICHHE U ONHCAaHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alys M MPOBEJCHHE OHOJOTHYECKOTO
OKCIIEPUMEHTA, BBIJABIDKEHHE THUIIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HUCCIECAYEMBbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX PpE3YJIbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX IMOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

- YMEHHE BBLICIATH CYHUIECTBEHHbIE MPU3HAKH BHUPYCOB, KIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, TIACTHYECKOTO U SHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MEH03a, OIUIOJOTBOPEHUs, Pa3MHOKCHUS, HHIUBUAYAJILHOTO PAa3BUTHUS
opranusma (OHTOTEHE3);

- YMEHHE PUMEHSTD NOJTYYCHHBIC 3HAHUS [T OOBSICHEHUSI OMOJIOTUIECKUX MTPOLIECCOB
SIBIICHUH, 7151 IPUHATUS MIPAKTUUYECKUX PEIICHUI B TOBCETHEBHOM JKU3HHU C L[EIbI0 00ecreueHus
0€30MacHOCTH CBOETO 3/I0POBbS U 370POBBSl OKPYKAIOIIUX JIOJIEH, COONIOIEHUS HOPM
rPaMOTHOTO TMOBEACHHS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HEOoOXOIUMOCTU
UCIIOJIb30BaHUsl JOCTUKECHUM COBPEMEHHON OMONOTMHM U OMOTEXHOJOTUH Ji PalOHAIBHOTO
PUPOONIOIB30BAHNUS;

- YMEHHE pelaTh 3JEMEHTapHble TEHETHYECKHE 3aJadyd Ha MOHO- W JAUTHOpHIHOE
CKpEeIIMBaHKe, CIETUICHHOE HACJIEOBAaHHE, COCTABIATH CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUTS TIpEJICKa3aHMsI HAaClIe0BAaHMS IPU3HAKOB Y OPTraHU3MOB;

- YMEHHE BBINOJIHATH Ja0OpaTOPHBIE U MPAKTUYECKUE pabOThI, COONIOAATh PaBUiIa MPU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

- YMEHHE KPUTHYECKU OLICHWBATh U MHTEPHPETHPOBATH MH(OPMAIHIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOLIYIO ICEBJAOHAYYHbIE 3HAHMUSA U3 Pa3IMYHBIX HMCTOYHHMKOB (CpeACTBa
MaccoBOW HMH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepHalibl), STUYECKHE aCHEKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJIOTUY, MEAUIINHE, OMOTEXHOJIOTHH;

- YMEHHE CcO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIICHHS, 00001mas
Onoyornyeckyro WHGPOPMANMI0O W3 HECKOJIBKUX HCTOYHHMKOB, TPAaMOTHO HCIOJIBh30BATh
MOHSTUMHBIN anmapaT OMOJIOTHH.

Ilpeomemmnvie pesynomamol oceoenusn yuedonozo npeomema «buonozua» ¢ 11 knacce
00J1)ICHBL OMPAIHCAMb:

- c(OPMHUPOBAHHOCTh 3HAHUN O MeCTe€ M POJIM OMOJIOTMM B CUCTEME HAayYHOTO 3HAHMS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKIIAJIE POCCUICKIX U 3apyOeKHBIX YUEHBIX-ONOJIOTOB B pa3BUTHE
Oononornu, PyHKIIMOHAIEHOM TPAaMOTHOCTH YeJIOBEeKa TS PEIICHUS )KU3HEHHBIX 3a/1a4;

- yYMEHHE pacKpbIBaTh COJIEpKaHWE OWOJOTHUECKUX TEPMHUHOB W TIOHSITHHA: BHII,
NOMmyJsitivsi,  TeHOQOH,  SBONIONMS,  ABWXKYyIIHE  cuibl  ((pakTopbl)  3BOJIOLUH,
IpUCIOCOOJICHHOCTh OPraHMW3MOB, BHJI000pa30BaHUE, SKOJIOTMYEcKHe (DaKTOpPbI, HKOCUCTEMA,
OPOAYLEHThl, KOHCYMEHTBI, pEIYLEHTbl, IEeNH MUTaHUsA, DSKOJOrWyeckas MUPaMUAA,
6uoreoreHo3, onocgepa;

- yMEHHE u3NaraTh OHOJOrMyeckue Teopuu (dBosoumoHHas Teopuss Y. JlapBuHa,
CHHTETHYECKasi TEOPHs DBOJIONUH), 3aKOHBl M 3aKOHOMEPHOCTH (3apOJBIIIEBOTO CXOJCTBA
K.M. bapa, uyepenoBanus riaBHbIX HanpasieHui u myteit spomonun A.H. CeBeprioBa, yueHHs 0O
ouochepe B.M. BepHaackoro), onpeaensiTh TpaHUIIBl KX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

- YMEHHUE BIIaJIeTh METOAaMH HAyYHOI'O MO3HAHUS B OMOJIOTHH: HAOIIOJCHUE U ONMCAaHUE



KMBBIX CHUCTEM, IIPOLECCOB WU SBJIEHHUH, OpraHM3alus U MpPOBEACHUE OHOJIOrMYECKOro
OKCIIEPUMEHTA, BBIABIKEHHE THUIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXIY HCCIEIyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYUYEHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSITHIA,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BBIBOABI HA OCHOBAaHUHU TOJIYYEHHBIX PE3yIbTaTOB;

- YMEHHE BBIIENATH CYIIECTBEHHBIC MPU3HAKH CTPOCHUS OMOJOTHYECKUX OOBEKTOB:
BUJIOB, MOMYJSALUHI, NPOIYLEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OMOT€OLIEHO30B M 3KOCUCTEM,
OCOOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOHM  M3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpA,
BU000pa30BaHusl, MPUCIIOCOOJEHHOCTH OPraHU3MOB, JIEHCTBHS SKOJIOTMYECKUX (aKTOPOB Ha
OpraHU3MBl, IEPEHOCA BEILECTB U MTOTOKA SHEPIHMH B 9KOCHCTEMAax, aHTPOIIOT€HHBIX U3MEHEHUI
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOBOpPOTa BEIIECTB M OHOTC€OXMMHUYECKHUX LHUKIOB B
ouochepe;

- YMEHHE PUMEHSATD NOJTYYECHHBIC 3HAHUS IS OOBSICHEHUSI OMOJIOTUYECKUX MTPOLIECCOB
SIBIICHUM, /ISl IPUHSATHS IPAKTUYECKUX PEIICHUI B MOBCETHEBHOM KU3HHU C IIEITIBI0 00eCTICYeHUS
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYKAIOLIUX JIOJEH, COOMIONEHUST HOPM
IPaMOTHOTO IMOBEJEHHUs B OKpYXawolleil NpUponHON cpele, MOHMMaHUE HEOOXOIMMOCTH
UCIIOJIb30BaHUS JOCTHXKEHUH COBPEMEHHOM 6uosiorun Ui panMoHaIbLHOTO
HIPUPOONOIb30BAHNUS;

- YMEHHE pemaTh 3JeMEHTapHbIe OMOJOTMYECKHE 3a/1a4M, COCTABIATH CXEMBI IEpeHoca
BELIECTB U SHEPTUU B 3KOcHUcTeMax (LENH MUTaHuUs:);

- YMEHUE BBIMOJIHATH JTAOOPATOPHBIE U MPAKTHUYECKUE PaOOTHI, COOMI0AATh MPpaBHUia MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

- YMEHHE KPUTHUYECKU OLICHMBATh U MHTEPHPETHPOBATH MH(OPMAIMIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHWUA W3 Pa3lIMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBoi HMHGOpMalMM, HAayYHO-TIOMYJSPHbIE MaTepualbl), paccMaTpUBaTh TIJI0OAIbHBIE
HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3HILIUIO;

- YMEHHE CcO3/1aBaTh COOCTBEHHBIE IMHCHbMEHHBIE M YCTHBIE COOOIICHHS, 00001as
Ononornyeckyro WHGPOPMAIMIO W3 HECKOJIBKMX HCTOYHUKOB, TPAMOTHO HCIOJB30BaTh
MOHSTUMHBIN anmnapaT OMOJIOTHH.
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