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HNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke HporpaMMbl MO OWOJOTUM TEOPETUUECKYIO OCHOBY JJISi OIpENEeNICHUs
NOIX0M0B K (DOPMHUPOBAHMIO COZEpKaHUS ydeOHoro mnpeamera «buosorus» CcOCTaBUIN:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB O0ydeHHUsi U TPeOOBAaHWU K YPOBHIO MOJATOTOBKH BBITYCKHUKOB, MOJIOXKEHHUS 00
O0IMMX LEeISIX M MPUHIHUIAX, XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUs O crienupuke OUOJIOruH,
e 3HaYeHHWU B IIO3HAHMU >KUBOH IPUPOJBI M OOECHEYEHMM CYIIECTBOBAHMS 4YEJIOBEYECKOIO
obmiectBa. CorylacHO Ha3BaHHBIM IIOJIOKEHUSM, ONPEACICHBl OCHOBHBIC (DYHKIIUU MPOTPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no Guosoruu AaéT MpeacTaBieHe O LesaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTaHUsI M pa3BUTUS oOyyaroIuxcs cpeacTBamu ydeOHoro mnpenmera «buomorus»,
orpenenser 005A3aTeNbHOE MPEIMETHOE COJEp)KaHHE, €ro CTPYKTYpYy, paclpelesieHue I10
pa3zienaM M TeMaM, PEKOMEHAYEeMYIO IOCIEI0BATEIbHOCTh M3Y4eHHUS y4yeOHOro marepuana c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€ll, IOTMKH 00pa30BaTeIbLHOrO IpolLecca,
BO3PACTHBIX OCOOCHHOCTEH 00y4aroLIXCs.

B mporpamme 1o OHONOTMHM Tak)Ke YUYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEJIMETHBIM M NPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB y4eOHO-II0O3HABATEIbHOMN AeATeIbHOCTH/y4eOHBIX AeHCcTBUI 00yyaromuxcs 1mno
OCBOCHHMIO COJIEpKaHMsI OMOJIOrMYECKOro 00pa30BaHMUsL.

B nporpamme no 6mosnoruu (10-11 kiaccol, 6a30Bblii YPOBeHb) peall30BaH MPUHIIMII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYeMy B HEH MPOCMaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, ILIEHHOCTHBIX OpPHUEHTALMi  JIMYHOCTH, HSKOJIOTUYECKOTO  MBIIIJICHHUS,
OpeICTaBIeHUH O 370poBOM oOpa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npupoaHoii cpene. IlosTomy Hapsay ¢ u3ydeHHEeM OOMIEOMOIOTHYECKUX TEOpHUH, a TaKKe
3HaHUH O CTPOCHHUH KUBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAOUINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAaHUH B MOBCEAHEBHOM JKU3HU Ul peLICHUs IPUKIAHBIX 3a/1a4, B TOM YUCIIe: TPOPUIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHWN  YENOBEKa, MEAWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHHMS,
000CHOBaHHUS HKOJIOTHUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKarolled MpHUpOIHOI cpele,
aHau3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YellOBeKa Ha COCTOSHUE NPUPOAHBIX U
UCKYCCTBEHHBIX SKOCHCTEM. YCWUJIEHHE BHUMaHMS K NPUKIAIHON HamnpaBIeHHOCTH Y4eOHOIo
npeamera «BHONOTHSY MPOJUKTOBAHO HEOOXOTMMOCTHIO O0ECTICUeHHs YCIOBUH Ui pEeIIeHUs
OJTHOW W3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOro 00pa3oBaHus, KOTOpask MpeAoiaraet
dopmupoBaHue y 00yYaroIUXcs CHOCOOHOCTH AAaNTHUPOBATbCd K M3MEHEHMSM JUHAMUYHO
Pa3BUBAIOIIETOCSI COBPEMEHHOI'O MHpa.

buonorust Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMs 3aHUMaeT BakHoe MmecTo. OHa
oOecrieunBaeT (QoOpMHUpOBaHUE y OOYydYalOIIUXCS MPEICTABICHUNH O HAy4yHOM KapTHHE MMHpa,
pacumpsieT 1 00001aeT 3HaHUS O KUBOM MpUpoe, €€ OTIIMYUTEIbHBIX PU3HAKaX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3MAaET YCIOBHS JJIA: TO3HAHUS 3aKOHOB KMBOW TNPHPOJIBI,
dbopmupoBanus (PYHKITMOHATBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe30macHOro ooOpasa
KH3HH, YKOJIOTHYECKOTO MBIIICHHS, IEHHOCTHOTO OTHOIICHUS K )KHBOW MPUPOJIC U YETIOBEKY.

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXkKe JUIs pEIIeHUs BOCHUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oouiero oopa3oBaHus, couanu3anu odyyaromuxcs. M3ydenne
Ounoaorun obecrieunBaeT YCIIOBHSA LTSt bopmupoBaHUs WHTEIJUICKTYaJIbHBIX,
KOMMYHHUKAIIHOHHBIX M HH()OPMAIIMOHHBIX HAaBBIKOB, 3CTETHYECKOW KYJIBTYpBI, CIOCOOCTBYET
UHTErpaluy OMOJIOTHUECKUX 3HAHUHU C IMPEJICTaBICHUSAMM U3 JIPYTUX Y4YEOHBIX NPEIMETOB, B
YaCcTHOCTH, (pU3MKH, XUMUHU U Teorpaduu. HazBaHHbBIE MON0OXKEHUS O MpeJHa3HAUCHUH Y4eOHOTO



npenmera «buonorus» CcOCTaBUIM OCHOBY Ul OIpENENIeHHs] MOAXOI0B K OTOOpy H
CTPYKTYPHUPOBAHUIO €TO COACPIKAHUS, TPEICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanust yaeOHOro TipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTypOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYaroUIecs: JOJKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble Uil (POPMUPOBAHUS OOIIECH KYJIbTYpHhI, ONpeaestoie
a/ICKBaTHOE TIIOBEJICHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCEHEBHOM KM3HU U MPAKTHUECKOU aesTenbHOCTH. Oco00e MECTO B 3TOM cUCTEMe 3HAHUMU
3aHUMAIOT 3JIEMEHTBl COJIEpP)KaHUs, KOTOphIE CIyKaT OCHOBOM g  (QOpMHUpPOBaHUS
MPEJCTAaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYyHOW KapTHHE MHpa U IEHHOCTHBIX
OPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIIUX T'yMaHU3AIMH OMOJIOTHYECKOT0 00pa30BaHMs.

CrpyKkTypupoBaHue coOJepKaHus y4yeOHOro MaTepuana B MporpaMMme Mo OHOJIOTHH
OCYIIECTBJICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSX
JKUBOM TpUPOJIBI, O €€ YypOBHEBOIl OpraHu3alMil U HBOJIOLMU. B COOTBETCTBUM C 3THUM B
CTpYKType yueOHOro npenmera «buosorus» BBIIEIEHBI CISAYIOIINE COIEpKAaTeIbHbIC JTUHHUM:
«buonorus kak Hayka. MeTosbl Hay4HOro no3HaHus», «KieTka kak Onosornyeckas CUCTEMay,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHH4ecKoro Mupay,
«OBOIIOLINS KUBOH MPUPOAB», «IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

[lenp m3ydenust yuebOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIQJICHUE
00yJalOIMUMHUCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOBb30BaTh 3TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW IPUPOJIBI U PEIICHUS PA3IIUYHBIX )KU3HEHHBIX MTPOOIIEM.

Joctuxenue nenu u3zydeHus ydeOHoro mnpenamera «buonorus» Ha 06a30BOM YpOBHE
o0ecrnieunBaeTcs PeIICHUEM CIIEAYIOINX 3a1au:

OCBOEHHE OOYYaIOIIMMUCA CHCTEMbl 3HAHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSIX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBWiIaX, CIYXKallMX OCHOBOH Uil (OpMUpPOBaHUS
MPEJICTABICHUI O €CTeCTBEHHO-HAy4YHOH KapTHHE MHUpa, O METOJaX HaydyHOTO IO3HaHUS,
CTPOEHUH, MHOT00Opa3sMu U OCOOEHHOCTSX MHUBBIX CHCTEM pPAa3HOIO YPOBHsSI OpraHu3alluy,
BBIJIAIONTUXCSI OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHrue y OOYYarOMIMXCS TMO3HABATENbHBIX, MHTEIUIEKTYaTbHBIX W TBOPUECKUX
CIIOCOOHOCTEH B Mpolecce aHanMu3a JaHHBIX O MyTsIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
ueH U MOIX00B K U3YYEHUIO KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aliY;

CTaHOBJIEHHWE Yy oOOydarommxcsi oOmeil KyabTyphl, (PYHKIHOHAJIBHONH TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATh U OIECHUBATH SBICHHUS OKPYKAIOIIETO MHpa >KUBON MPHUPOJABI Ha
OCHOBaHWU 3HAHUH U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dopMupoBaHUe Yy OOYYarOIIMXCS YMEHMH WIIIOCTPUPOBAaTh 3HAYEHHE OHOJIOTHYECKHX
3HAHUW B TMPAKTHYECKON JEATETbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUITMHCKHUX
TEXHOJIOTHI U arpoOUOTEXHOIOTUI;

BOCMHUTAaHUE YOEXKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM >KHUBOW MPUPOJIBL,
HE00X0IUMOCTH OEpeKHOr0 OTHOIIEHUS K HEl, COOTIOCHHS ATUUECKUX HOPM MpU MPOBEACHUN
OHMOJOTUYECKHUX UCCIIEJOBAHMI;

OCO3HAaHHE IEHHOCTU OMOJOTHYECKUX 3HAHWMA JIJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHNE TPHOOPETEHHBIX 3HAHWW M YMEHUW B TIOBCEJHEBHOM JKW3HH ISl OIEHKH
MOCNIEACTBUM CBOEH NEATENbHOCTH IO OTHOIIEHUIO K OKpYXKarollel cpene, COOCTBEHHOMY
3/10pOBbI0, 000OCHOBAHME U COOIIOZICHHE Mep NMPO(PUIAKTUKH 3a00JI€BaHUMA.

B cucreme cpennero obuiero oopasosanusi «buonorusy, usyyaemas Ha 6a30BOM ypOBHE,
ABIIIETCS 00s13aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB IpeIMETHOW oOiactu
«EcTecTBEeHHO-HayUYHBIE MTPEIMETHI.

Jnis n3yyenus 6Monoruu Ha 6a30BOM YPOBHE CPEIHEro oOIIero o0pa3oBaHMs OTBOIAUTCS
68 vacoB: B 10 kmacce — 34 yaca (1 gac B Henento), B 11 knacce — 34 vaca (1 gac B Hezento).



COILEPKXAHUE OBYYEHUSA
10 KJIACC
Tema 1. Buosiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH H JAPYTUMU
€CTeCTBEHHBIMU HayKaMu, (Quiocoduei, 3TUKON, 3CTeTUKOM u mpaBoMm. Ponb Ouonoruu B
(opMHpPOBaHNUN COBPEMEHHON HaYy4YHOU KapTHHBI Mupa. CucTeMa OMOJIOTHYECKUX HaYK.

MeToap!l o3HaHUS KUBOM MPUPOABI (HAOIIOAEHUE, SKCIIEPUMEHT, OIMCAaHNe, H3MEpEHHE,
KJ1accU(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

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

Tabmuubl 1 cxembl: «MeTOobI TO3HAHUS KUBOW IPUPOIBDY.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktnueckass pabora Ne 1. «lcmonp3oBaHUE pPa3IMYHBIX METOJOB NpPHU HU3YYEHUU
OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUSA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CHUCTEM OT HEOPTAHUYECKOU MPUPOJIBI.

CpolicTBa OumocucTeM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIMA,  TKAaHEBbIM, OPraHU3MEHHBI,  MONYJSIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdeMoHcTpanum:

Tabmuublt u cxembl: «OCHOBHBIC TPHU3HAKH KU3HU», «YPOBHH OpraHU3aIlUU KHUBOK
HPUPOJIBI».

Ob6opynosanue: moaens monekynnl JJHK.

Tema 3. XuMH4YeCKHil COCTAaB M CTPOEHHUE KJIETKH.

XHAMHMYECKUH  COCTaB  KIIETKH. XUMHYECKHUE  DJIIEMEHTHI: MaKpO3JIEMEHTHI,
MHUKpO3JI€MEHTHI. Bosla 1 MUHEpasbHbIE BEIlIECTBA.

@yHKIMM BOJABl U MUHEpPAIBHBIX BElIECTB B KieTke. [lomnepikaHue OCMOTHMYECKOIO
Oananca.

benku. CocraB u cTpoeHue 0eIK0B. AMUHOKHUCIOTEI — MOHOMEPHI OenkoB. HezameHnmble
U 3aMEHHUMbIE€ AMMHOKHCIOTHL. AMHHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYphl O€IKOBOM
MOJIeKyJbl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAs M YETBEPTHUYHAs CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buosnoruueckue GpyHKIN OENKOB.

®epMeHThl — Ouosiornyeckue kKaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbl. Otinuus  ¢(EepMEHTOB  OT
HEOPraHUYECKUX KaTaJINn3aTOPOB.

VYraeBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30Kcupu003a), AucaxapHibl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0I03a). buosorndeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodmibHO-rHAPOGOOHBIE
cBoiicTBa. buonornueckne QyHkuuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OENKOB M JUIHUIOB Kak
MCTOYHUKOB PHEPIHH.

Hyxneunnoseie kuciotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crtpoenne u ¢ynxuuun PHK. Bugst PHK. AT®: crpoenue u

byHKINN.



[{utomoruss — Hayka o kjeTke. KiietouHass Teopusi — mpuUMep B3aUMOJCUCTBUS WU U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHHS KIICTKH.

Knerka kak nenoctHas xuBasi cucrema. OOmIre Mpu3HaKM KIETOK: 3aMKHYTask Hapy>KHast
MeMOpana, mosekyibl JJHK kak renernueckumii ammapar, cucTeMa CHHTE3a Oeka.

Tunsel KIETOK: JyKapuoTHyeckas U mpokapuoTuueckas. OCOOCHHOCTH CTPOEHUs
pokapuoTnyeckoil kiueTku. Kinertounas crenka 6akrepuil. CTpoeHHE 3YKapuOTHUECKOHN KIIETKU.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPhl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIIHH.
[Inasmatuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
Onnomem6Opanubie opranouabl kietku: DIIC, anmapar Ionbmaku, iu3ocomsl. [lomyaBTOHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMiIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA M IJIACTHI.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA HEHTP, LIECHTPUOIIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMJIOB KIETKU. BritoueHusl.

SAnpo — perynsaTopHblil HeHTp kiIeTku. CTpoeHue sapa: siiepHas 000104Ka, Kapuoriazma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHUBOM MPHUPOAEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuubr u cxemsl: «lleproanueckas TaONMIAa XMUMHUYECKHX JJIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOAB», «bruocunTe3 Oenka», «CTpoeHue MoJeKyisl 0enka», «CTpoeHne GpepmMeHTay,
«Hyxkneunossie kucnotsl. JTHK», «Ctpoenune monekynsl AT®», «CTtpoeHne 3ykapuOTUYECKON
KJIeTKn», «CTpoeHue XKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENbHOU KIEeTKu», «CTpoeHue
MPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKu», «Y TIIeBOJbD», «JIUumuasn.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE HJisi TPOBEICHUS HAOIIOJCHUH,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTENbHBIX, )KMUBOTHBIX M OaKTEpUaTbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopnast pabora Ne 1. «/3ydeHue KaTaTUTHYECKOW aKTUBHOCTH (epMEHTOB (Ha
IpUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopHass pabora Ne 2. «M3ydeHHE CTpPOEHHUS KJIETOK DPACTEHWH, >KUBOTHBIX U
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOmeH BemiecTB, WIM MeTa0OMU3M. AcCCUMUIAIUS (TJIACTHYECKH OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpoliecca MeTaboau3ma. Ponb
3aKOHOB COXPAHEHUS BEUIECTB U SHEPTUU B TOHUMAHUHN METa0OIU3Ma.

Tumnber oOMena BemecTB: aBTOTpOodHBIN U reTepoTpodHbi. Pons pepmenToB B 00MeHE
BELIECTB U ITPEBPALIICHUH SHEPTUU B KIIETKE.

®otocunTe3. CBeroBas M TeMmHOBass ¢a3bl ¢orocuHTe3a. Peakiuu ¢dorocuHTE3a.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HaAUCHUE (POTOCHHTE3a JIJIs KU3HH Ha 3emiie. BriusHue ycioBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €70 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMmocuHTe3. XeMOCHHTe3upylolue Oakrepuu. 3HaUYCHHE XEMOCHHTe3a JIs JKU3HU Ha
3emue.



DHepreTuyecknii OoOMEH B  KJeTKe. PacmieruieHwe  BEIeCTB,  BBIACICHHE U
AKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl S3HepreTndeckoro oomena. ['nmukonus. bpoxkenue u
ero Buabl. KucinopogHoe OKuCI€HHE, WIM KJIETOYHOEe JibixaHue. OKHUCIUTENIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHbopmamus u JHK. Peamuzamus
TeHEeTUYeCKON MH(popMaMu B KieTKe. ['eHeTHUeCKUil KOJ M ero CBOWCTBa. TpaHCKpUMNIHS —
matpuunblii cuate3 PHK. Tpancmsamnus — 6unocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKUCIOT. Posb pubocom B GuocunTese Oernka.

Heknerounsie QopMbl ku3HM — BHpPYCHL. Mcropuss oTkpeiTuss BupycoB (/1. U.
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IUMKIIA BUPYcoB. baktepuodaru. bonesnn
pacTeHUl, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIC BUpYyCcaMu. Bupyc UMMyHOACPUITITA YETTOBEKA

(BUY) — Boszoymutens CIIM/la. OOpatHas TpaHCKPHUIIMSA, peBepTa3a W HHTErpasa.
[TpoduiakTrka pacpocTpaHEHUs] BUPYCHBIX 3a00JICBaHHIA.
JdemoHcTpaumuu:

IToptpersr: H. K. Konsnos, /I. . UBanosckui, K. A. Tumupsses.

Tabmuubt u  cxembl: «Tumbl  nuranus», «Mertabonusm»,  «MUTOXOHAPUSY,
«QHepreTuueckuil oomMen», «Xmoporutact», «Porocunres», «Ctpoenue [IHK», «Ctpoenue u
¢yHKIMOHMpOBaHME TeHa», «CuHre3 Oenka», «l'eHeTnueckuid  koa», «Bupyce»,
«bakrepnodarn», «Crpoenne wu >ku3HeHHbIH mwmka Bupyca CIIM/la, OGaxrepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: Monenu-anmukanuu «Yasoenue JJHK u tpanckpunims», «buocuntes
Oenka», «CTpoeHue KIeTKn», Mosiens cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1uki, uiaM >KU3HEHHBIH 1Mk kieTku. WuTtepdasza u muro3. I[Ipoueccsl,
npoTekaromue B uHTepdasze. Permmmkanus — peakuns marpuyHoro cunte3a JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapHOTHUIl. JMIMIOMIHBIMA W TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuael. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJbHOTO PAa3BUTHUS
OpraHU3MOB.

[lenenne xnetkn — muro3. Cramgum muto3a. I[Ipoueccel, Nmpoucxonslive Ha pa3HBIX
CTagusaX MUTO3a. Brojornueckuii CMEICI MATO3A.

[TporpamMmmupyemasi ru0esb KIETKH — allonTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MoyioBoe. Buapl  Oecrnonoro
pPasMHOXKEHUs: JeJICHHE HaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIOpOOOpa3oBaHue,
BETE€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHWE OPraHU3MOB, €r0 3HAYEHUE IS
CEJIEKLIAH.

[TonoBoe pa3MHOXeHHE, €ro OTIAMYUS OT OECIoI0ro.

Meito3. Cranun Mmenosa. IIpomeccsl, nmpoucxoadmmue Ha cragusx menosa. IloBeneHune
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyecknii cMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losioBBIE Kene3bl:
CEeMEHHUKU M suyHHKH. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTo30u,
AWIEKIeTka) — crepmaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTPOSHHs SAHIEKIETOK H
criepmaro3ongoB. OmnogorBopenue. [laprenorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BuUTHE (dMOpHOTeHe3).
Otansl AMOPHOHATBHOTO PAa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHHE, TracTpysLus,
opranorenes. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTH: MPSMOE,



HemnpsiMoe (JIMYMHOYHOE). BiusHuMe cpeipl Ha pa3BUTHE OPraHu3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHM, CTalNuU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OII0JOTBOPEHHE Y
LBETKOBBIX pacTeHUi», «BereraTuBHOE pPa3MHOXEHUE pPACTCHUN», «lleleHne KIETKU
OaxTepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KJIETOUHBINH UK,
«Permmukanus JJHK», «Mutoszy», «Meiosy, «lIpsmoe u Henpsimoe pa3BUTHE», «I'amMeTorenes y
MJIEKONUTAIOIINX U YeNI0BeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

O0opynoBaHue: MHUKPOCKOI, MHUKpornpenaparbl «CrepMaTo30U]ibl MIIEKOIUTAIOLIET0Y,
«Sineknerka miekonutaromero», «KapuokuHe3 B KJIETKax KOpelKa JyKa», MarHUTHas
Mojenb-anukamnus «Jlenenue knetkn», monens JIHK, Mmoaens metadazHoit XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlabopaTtopnast pabora Ne 3. «HaOmroieHne MUTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIpENnapaTax.

Jlaboparopnas pabota Ne 4. «l3yueHue CTpOEHHS IOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. lMcrtopus pasButus reHetuku. Ponb nutosoruu u
SMOPHUOJIOTHH B CTAHOBJICHUH T'€HETUKU. BKitag pocCUicKUX U 3apyO0eKHBIX YUEHBIX B Pa3BUTHE
F€HETUKU. MeToJbl TEeHETUKH (TUOPUI0JIOTUYECKUH, LUTOT€HETUUYECKUM, MOJIEKYJISIpHO-
reHeTuyeckuit). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTnyeckass CHMBOJIMKA, UCIOIb3yeMasl B
CXeMax CKpellUBaHuM.

3aKOHOMEPHOCTU  HAacJEeAOBaHWS  INPU3HAKOB, yCTaHOBIeHHble [.  MeHaenem.
MonoruOpuaHO€e CKpelrBaHue. 3aKOH eIMHO-00pa3us rTuOpHUI0B epBoro nokojaeHus. [Ipasuino
JOMMHHUPOBaHMs. 3aKOH paclleIuieHus Mpu3HakoB. ['mmoresa uuctorel ramer. IlomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpuiHoe  CKpeuMBaHuWEe. 3aKOH  HE3aBUCHMMOIO  HACJEJOBAaHUS  MPHU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpEllMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBaHMSI JIIsl ONIPEIETIeHHsI TEHOTHUIIa OCOOM.

CueruileHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cLEIUIEHHOMY
HacJIeJOBaHMIO r'eHoB. Hapyienue cuenneHus reHoB B pe3ynbTaTe KpOCCHUHIOBEpa.

XpoMOCOMHas TeOpUsl HACJIECTBEHHOCTH. | eHeTHuecKrne KapThl.

I'enetnka nosa. XpoMOCOMHOE OIpEAEIICHHE N0JIa. AyTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble OpraHu3Mbl. HacnegoBaHue NPU3HAKOB, CIEIUIEHHBIX C
IOJIOM.

N3meHunBOCTh. BUibl ”3MEHUMBOCTHU: HEHACIIECTBEHHAs M HacleACTBeHHas. Ponb cpeabl
B HEHACJIEJICTBEHHOW W3MEHYMBOCTU. XapaKTepUCTHKAa MOJU(PUKAIUOHHOW H3MEHUYMBOCTH.
Bapuauvonssiii psn v BapuanrionHast kpupas. Hopma peakiuu npusnaka. KonuuecTBeHHble U
KaueCTBEHHbBIE TIPU3HAKU U UX HOpMa peakiuu. CBoHCTBa MOAUPUKAIIMOHHONW N3MEHYMBOCTH.

HacnencTBenHas, iy reHoTUNUYeCcKasi, "3MEHUYMBOCTh. KoMOMHATHBHAs M3MEHYUBOCTD.
Meiio3 u moNIOBOM mTpolecc — OCHOBAa KOMOMHATUBHOM HW3MEHUYMBOCTH. MyTalnMoHHas
M3MEHUYUBOCTh. Kiaccudukamus myTranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacToTa u
MPUYMHBI MyTaliii. MyTarenHbsle GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
m3menunBocty H. . BaBuiosa.



BHesinepHas HacneqCTBEHHOCTh U U3MEHUYNUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKU YEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYCCKUH, OMOXUMHUYECKHA, MOJEKYISIPHO-
reHetudyecknuid. COBpEMEHHOE OIpeAesIeHHe TEeHOTHUIIA: IIOJIHOTEHOMHOE CEKBEHUPOBAHME,
TEeHOTUIIMPOBaHUE, B TOM uucie ¢ nomomibto I1I[P-ananusa. HacnenctBenusie 3a0onieBaHust
YelOBeKa: TeHHBbIE OoJie3HH, OOJE3HM C HACJIEICTBEHHOW TMPEeapacroyioKeHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaThueckue ¥ TeHepaTHBHbIE MyTaluu. CTBOJOBBIE KIICTKH.
[TpunHuMIIBI 370pOBOTO 00pa3a >KU3HH, TUArHOCTUKU, MPOMUIAKTUKUA U JICUEHUS T€HETHUYECKUX
Oone3nel. MeauKO-TeHETHUECKOE KOHCYJIbTUPOBAHHUE. 3HAYCHHE MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPALICHUH U JICYCHUU TeHETUICCKIX 3a00JIeBaHUI YeTIOBEKa.

JleMoHCTpanum:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pu3, C. C. Yerepukos, H. B. Tumodeen-
PecoBckwnii, H. 1. BaBuiios.

Tabmuiel u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHKUE M €r0 IUTOTCHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro I[UTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpuanoe ckpeumBanuey, «lluTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHUS,
«Meito3», «B3zauMozeiicTBrue ajuieNbHbIX T€HOBY, «l €éHeTnyeckue KapTbl pacTEHUM, KUBOTHBIX
u 4denoBekay, «['eHeTuka mosa», «3aKOHOMEPHOCTH HACJEIOBAHMS, CLEIJIEHHOTO C IOJOM,
«KapuoTunsl dYenoBeka W IKHBOTHBIX», «Buubl wu3MeHunBOCTHY», «MoaudukanmonHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-axropay, «['eHeTnka rpymnm Kpou», «MyTalnnoHHas
U3MEHYUBOCTbY.

OGopynoBanue: Mojenu-anuimkanuun «MoHoruOpuaHoe ckpemuBaHuey, «HemnomHnoe
JOMHHHPOBaHHE», «/lurubpumHoe ckpermmBanue», «llepekpecT XpomMocomM», MHKPOCKOI H
Mukpornpenapar «/Ipo3oduna» (Hopma, mytanuu HopMbl KPbUIEEB U OKPACKHU Telna), repbapuit
«"opox mOCEeBHOW».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopaTtopHnast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPUAHOTO U JTUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKPOITPENapaTaxy.

JlaboparopHas pabota Ne 6. «M3yuenre Moau(PUKAITMOHHON U3MEHUYUBOCTH, MTOCTPOCHUE
BApHALIMOHHOTO Psia U BAPUALIMOHHON KPUBOW».

Jlabopatopnast paborta No 7. «Awnanm3 wmyrauuid y Apo30duiIbl Ha TOTOBBIX
MUKpOIpenaparaxy.

[TpakTuueckas pabota Ne 2. «CocTaBneHue 1 aHaau3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

CenekIusi Kak Hayka W Ipoliecc. 3apokJIeHUe CeJeKInH U AoMecTukanus. Yuenne H. U.
BaBunoBa 0 mEHTpax MNPOUCXOXKICHUS W MHOroo0pa3us KyIbTYpHBIX pacTeHui. LleHTpbl
MIPOUCXO0KICHUS TOMAITHUX )KUBOTHBIX. COpT, MOPO/A, ITAMM.

CoBpeMeHHBIE METOBI CENeKIMU. MacCoBBI U MHAWBUAYAIBHBIN OTOOPHI B CENEKIIMHU
pacTeHui U XUBOTHBIX. OI[EHKA dKCTepbepa. bIn3KopoACTBEHHOE CKpEIIMBaHUE — MHOPUIUHT.
Yucras nuausa. CkpemuBaHWe YUCTBHIX JMHUW. [ereposuc, wiam TUOpHAHAs CcuUIa.
HeponctBenHoe ckpemmBanue — ayrOpuauHr. OtmanéHHas rulOpugusanvs W e€ YCHeXH.
N cKyCCTBEHHBIN MyTareHe3 W MOJyYEeHHE MOJIUIIOUIO0B. JOCTHMIKEHHSI CENeKUUH PacTEHU,
KUBOTHBIX 1 MUKPOOPTAaHHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. [ €HHas HHXKEHEpHUs. OTamlbl CO3/IaHUA
pexombunantHoit JIHK u Tpancrenneix opranusmoB. Kierounas wumxenepus. Knetounsie
KyIbTypbl. MUKPOKJIOHATIEHOE pa3MHOXKEHHE pacTeHnid. KiioHupoBaHue BBICOKOIIPOTYKTUBHBIX



CEIbCKOXO03SHUCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mpodiemel. MO —
TeHETHYECKU MOIU(DUIIUPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. liBaHoB.

Tabmupel u cxeMmbl: kapra «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHuii», «llopoapl TOMaIIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Knerounele KynbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MYISDKH IUIOIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03SIIICTBEHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHXKEHUS CEJeKIMU PACTeHHMH M KUBOTHBIX (Ha
CEJICKIMOHHYIO CTAHLMIO, MJIEMEHHYIO (epMy, COPTOHCIBITATEIbHBIA Y4acTOK, B TEIUIMYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».



11 KUIIACC

Tema 1. DBosronoHHAsA OHOJIOTHS.

[TpennnocbuIKu BO3HMKHOBEHHS 3BOJIOLMOHHON TEOpUHU. OBOJIOLUOHHAS TEOpHUS U €€
MecTO B OM0JI0ruu. BiusHue 3BOIIOLIMOHHOM TeOpHH Ha pa3BUTHE OMOJIOTHM U IPYTUX HAYyK.

CBuzerenbcrBa 3Bomonuu. [laneoHTosornyeckue: MOCIEI0BaTENbHOCTh IOSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETOIMCH, TIepexoaHbie (opMbl. bruoreorpaduueckue: cxoacTBoO
U paznuuue GpayH u Gpiop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA M pa3ivyus SMOPHOHOB pa3HBIX BHJIOB [03BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJOTUYHbIC, PYIUMEHTApHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0O0JINYECKUX MTyTeH Y BCEX OPraHU3MOB.

OpomonmonHas teopus Y. JlapBuna. Ilpeamnocbulku BO3HMKHOBEHMSI JapBUHU3MA.
JBmkyme Cuibl  OBOJMIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HeompelenéHHas HW3MEHUYMBOCTh, OOprOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrernyeckas Teopus 3Boonun (CTI) u €€ OCHOBHBIE OJIOKEHHUS.

Muxkpospomtonus. [lonynsanusa kak eMHULA BUAA U IBOJIIOLIUU.

JBmwxymme cuibl ((hakToOphl) HBOJIONUN BUAOB B MPHPOJE. MyTallMOHHBIA MPOLECC U
KOMOMHATUBHAs M3MEHUYMBOCThb. IlomynsnuoHHble BONHBI U Jpeld reHoB. M3omsauus u
MUTIpanus.

EcrectBennblii 0oTOOp — Hampaistomuid ¢aktop 3Bomonnd. DopMbel eCTECTBEHHOTO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB KakK pe3ysbTaT 3Bojtonuu. Ilpumepsl npucnocoOneHnit
y OpraHu3mMoB. ApoMop(h03bl U UIMO0-aAATI TALIUH.

Bun u BumooOpazoBanue. Kputepuum Buaa. OcHOBHblE (QOpMBI BUI000pa30BaHUSA:
reorpauyeckoe, 3K0JI0rHuecKoe.

Makposomtonusi. @opMbl 3BoIIOLUU: (UIETUYECKas, [UBEPreHTHAas, KOHBEpreHTHas,
napamniensHas. HeoGpatumocTs 3BoOINY.

[IpoucxoxaeHne  OT  HECHEUUATU3UPOBAHHBIX  IPEIKOB. [Iporpeccupyromas
cricnuajan3anus. A}IaHTI/IBHaﬂ paguanus.
JdemoHcTpaumnu:

IToprpersr: K. JIunnen, XK. b. Jlamapk, Y. [Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mronnep, A. H. CeBepuos.

Tabmunel u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey, «3apoJblin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «@PopMbl OOprOBI 3a CyIIECTBOBaHHUEY,
«EctectBeHHbIit  0TOOp», «MHOroobpazue copToB pacTteHuily, «MHorooOpasue Mnopos
KUBOTHBIX», «[lonmynsauumny, «MyTtannoHHas N3MEHUUBOCTbY, «Apomopdo3bI»,
«MUnnoanantanumny, «O0mas aereHepauus», «JBrkymue cuiibl 3Bomonun», «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsuna», «boppba 3a cymectBoBanue», «lIpucnocodieHHOCTH
OpraHu3MoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHIECKOE BUI000pa30BAHUE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMHU TUIIAMH OKPAacKH, HAOOp MI0A0B U
ceMsiH, Kosutekuus «[Ipumepsl 3alUTHRIX MPUCTIOCOOIEHUH Y KUBOTHBIX», MOJieNb «OCHOBHbBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJeNb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

Buoreorpaduyeckas kapra wmwupa, KoOeKius «@DOpMbI COXPAaHHOCTH HCKOMAeMbIX
JKUBOTHBIX U pacTeHHi», MozAenb anmukanusa «llepekpéct XxpomMocomy, BIaKHBIE Ipenaparhbl



«Pa3Butue Hacekomoro», «Pa3BuTme mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPBUTHEB U OKPACKH TEJIA).

JlabopaTopHble 1 IpaKkTHYeCKHEe PAdOThI:

JlaboparopHnas padota Ne 1. «CpaBHeHre BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

JlaGopatopnass pabGora Ne 2. «OmnmcaHue NTPHUCIOCOOJIECHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HnkHOBeHMe U pa3BUTHE KU3HU Ha 3emJie.

JloHayuHble MpEACTABICHUS O 3apOXKIACHUU KU3HU. HayuHble rumnoTe3bl BOSHUKHOBEHMS
JKU3HM Ha 3emuie: aOHoreHe3 M MaHCIepMus. XuUMUYecKas 3BONIONUS. AOUOTEHHBIM CHUHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE  IOATBEPXKJIECHUE
XUMHUYECKOW 3BoIOIMKU. HauanpHble Tanel Ouonorunyeckoit sBomonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
3BoItOLHS. DOPMUPOBAHNE OCHOBHBIX IPYIII )KUBBIX OPraHU3MOB.

Pazgutue xu3Hnum Ha 3emie mno s3pamM U nepuoaaMm. Karapxeil. Apxeiickas u
nporepo3oiickast 9pel. [laneos3oiickas spa u €€ NEPHOIbI: KEMOPHICKUNA, OpPIOBUKCKHUH,
CUJIypUNCKUH, I€BOHCKUH, KAMEHHOYT OJIbHBIM, IEPMCKHIA.

Me3so3olickas 3pa 1 €€ nepruojibl: TPUACOBbIN, OPCKUA, MEJIOBOM.

Kaiino3olickas 3pa u €€ nepHuo/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M IeoJIoTMYecKuX IpoueccoB. OCHOBHBIE ATalbl HBOJIOLUU
pPacTUTEIBLHOTO W >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHud Hu KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYII )KUBbIX OPraHU3MOB.

Cucrema opraHMuecKOro Mupa Kak OTpa)keHue 3BOJIOLHUU. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIIBI OPTaHU3MOB.

OBOJIIOIIMSL  4YEJOBEKa. AHTpONOJOrus Kak Hayka. Pa3Buthe mpeacraBieHHil o
MIPOUCXO0KICHUH YesloBeKa. MeTo bl u3ydeHus: antponorene3a. CxoACTBa U pa3jinyus YelOBeKa
Y )KMBOTHBIX. CUCTEMAaTUYECKOE MOJIOKEHHUE YEeJIOBEKA.

JBuwxymue cuibl  ((paxkTopel) aHTpomoreHesa. HacnencTBeHHass H3MEHUMBOCTh U
ecTecTBEeHHbIN 0TOOp. OOIIecTBeHHBIN 00pa3 *KU3HH, U3TOTOBJIEHUE OPYAUM Tpy/a, MBIIIJICHHUE,
peub.

OcHOBHBIE CTagUU M BETBHM HBOJIIOLIMM YEJIOBEKAa: aBCTPAJIONUTEKH, Uel0BEK yMeblid,
Yenosek mnpsmoxoasamuii, YemoBek HeaHIepTalbCKui, YenoBek pasymHbld. Haxonku
MCKOMAeMbIX OCTATKOB, BpPeMsl CYIIECTBOBaHUS, 00JIACTh paclpoOCTpaHEHHsS, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUS.

UYenoseueckue packl. OCHOBHBIE OOJBIINE pachl: €BpoONeouIHas (€Bpa3uiickas), HETrpo-
aBcTpajionjiHas  (9KBaTOpUAIbHAsA), MOHIOJOMJHAs  (a3MaTcKo-aMepukaHckas).  YepTsl
MPUCTIOCOOJICHHOCTH TPEICTaBUTENe YeNOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumnu:

[Toptpetsr: @. Penu, JI. ITactep, A. . Onapun, C. Musnnep, I'. FOpu, Y. JlapuH.

Tabmuiel 1 cxembl: «Bo3nukHoBeHue ColHEYHON CUCTeMbI», «Pa3BUTHE OpraHMYECKOTO
mupay», «PactutenbHas kinetka», <«OKuBoTHas kietka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHasi CUCTeMa OpraHmdyeckoro mMupay», «CpaBHEHHE aHATOMHYECKHMX YEepT CTPOCHHS
YyeJloBeKa U 4YelIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJOTMYECKUX HAaXOJOK
MPEAKOB COBPEMEHHOrO 4elloBeKay», «/lpeBHeimne moan», «J/lpeBHue moaun», «llepBbie
COBPEMEHHBIE JII0IN», «UelI0BeUeCKHre pach.



O6GopynoBanue: wmysiku — «[Ipoucxoxaenue dYenoBeka» (OFOCTBI  aBCTPAIONUTEKA,
MUTEKAaHTPOMa, HEAHAEePTaIblla, KPOMAHbOHIIA), CICNKH WM U300paKeHHs] KAMEHHBIX OpYyIUi
MEepPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIEPHI, pyOuia, ckpebdia), TeoXpoHOJIOrHIecKas TabluIa,
KoJuteKuus «®opMbl COXPaHHOCTH UCKOMIAEMBIX KUBOTHBIX M PACTCHHID.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[TpakTaeckast padota Ne 1. «M3y4ueHHne UCKOMAEMBIX OCTATKOB PACTCHUH U KUBOTHBIX B
KOJUIEKLIASAX .

DKCcKypcusi «IBOJIOIUS OpraHuYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIM WM
KpaeBEeIUECKUI MY3€Hl).

Tema 3. OpranusMsbl U OKpYyKaloLas cpeaa.

OKOJIOTHSl Kak Hayka. 3ajJadyd M pas3/ielibl dKOJOTMH. METOJbl HKOJIOTHYECKUX
UCCJIEIOBAaHUM. DKOJIOTHYECKOEe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeapl  oOuTaHMs ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3IylLIHas, I[OYBEHHas,
BHYTPUOpraHU3MEHHas!.

Oxkonorudeckue ¢akropbl. Knaccudukarus skomormueckux (akTopoB: abHOTHYECKHE,
OMOTHUYECKUE U aHTPOIOreHHbIe. J[elicTBHE IKOJIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AlOuotuueckue  (QaxkToOphpl:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOneHns OpraHu3MoOB K IEHCTBHIO aOMOTHYECKHX (paKTOPOB. bromornyeckme puTMel.

buotndeckne  Qaktopel. Bumbl OHMOTHYECKHMX  B3aUMOJCWCTBHNA:  KOHKYPCHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyalin3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeEHcCAIU3M, HeHTpanu3M. 3HaueHHue OUOTHUYECKUX
B3aMMOJIEHCTBUIM [l CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU MNOMyisiiuu. OCHOBHBIE IOKA3aTelad MOMYJSLUU:
YHCIEHHOCTh, IJIOTHOCTb, POXKAa€MOCTh, CMEpPTHOCTb, MPUPOCT, Murpanus. JuHammuka
YHCICHHOCTHU MOMYJIALUU U €€ PeryIIsiiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ymGonbaT, K. @. Pynbe, O. ['ekkens.

TabGmuupl n cxemsl: kapta «IIpupogHsie 30HbI 3eman», «Cpensl OOUTaHUS OPTaHU3MOBY,
«®Dotonepuoguzm», «llomymsanun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
uHpy30pun-Tyenbkny», «llumessie nenmu».

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopHas pabora Ne 3. «Mopdonoruyeckrie 0COOEHHOCTH PacTEHUH U3 pa3HBIX MECT
oOUTaHUY.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEyCa.

[Tpaktuueckas padota Ne 2. «[loAcU€T MIOTHOCTH MOMYJISAIUN PA3HBIX BUOB PACTCHUI.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opraHuzmMoB —  OuoueHo3. CTpykTypsl  OuolieHO3a:  BMJOBaf,
MPOCTPAHCTBEHHAs, Tpopuueckas (numieBasi). Bunpi-nomunantel. CBs3u B OHOLIEHO3E.

Okosnorudeckre cucreMbl (3kocuctemsl). [lonste 006 sKkocucTeMe M OUOreOlEHO3E.
@YHKIMOHAIbHBIE KOMIIOHEHTBl JKOCHCTEMBI: IPOJIYLEHTHI, KOHCYMEHTBI, PpEAYLEHTHI.
KpyroBopot BemecTB M MOTOK 3HEPrUU B dKocucTeme. Tpoduyeckue (MUIIEBHIE) YPOBHU
skocuctembl. [lumeBbie nenu u ceTd. OCHOBHBIE ITOKa3aTelM SKOCUCTEMBI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE MUpaMUAbL: MPOAYKIUHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
IKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHNS, pa3BuTue. CyKIeccus.

ITpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKOCHCTEMA XBOWHOTO WIN
HIMPOKOJINCTBEHHOTO JIiEca.



AHTpPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOOIKOocHCTeMBbl. buonorndyeckoe u
XO03s5ICTBEHHOE 3HAUEHHE arPOIKOCUCTEM H YPOOIKOCUCTEM.

Buopasznoobpasue kak (akrop ycroitunBoctu skocucreM. CoxpaHeHHe OMOIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

Yuenue B. WM. Bepnaackoro o Ouocdepe. ['panuiibl, coctaB U CTpyKTypa Omochepsl.
XKusoe BemectBo u ero Qgynkuuu. OcoOeHHOCTH OHOC(Epbl Kak TI00aNbHOW IKOCHCTEMBI.
JluHamudeckoe paBHOBECUE B 0OpaTHas CBsi3b B Ouocdepe.

KpyroBopoTsl BemiecTB U OHMOr€OXMMHYECKHE ILMKIBI AJIEMEHTOB (YIiiepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onochepe 3emian. AHTPOIIOTeHHBIE H3MeHeHus B Onocdepe. ['modanbHbIe
HKOJIOTHYECKUE MPOOIIEMBI.

CocymiecTBoBaHH€E NMPUPOJBI U UeraoBeuecTBa. CoxpaneHue 6MopazHo0Opas3usi Kak OCHOBA
ycroiunBocTu 6uocdepsl. OCHOBA pallMOHANIBHOIO YIPaBJICHUs MPUPOIHBIMU pPeCcypcaMu U UX
UCIOJIb30BaHue. JlocTuykeHus: OMOIOrUM U OXpaHa IPUPOJIBIL.

JdemMoHcTpaumMu:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmunel u cxemsbl: «[lumessie nenuy», «bUOIEHO3: cOcTaB U CTPYKTypay», «lIpupoaHbie
coobmiectBay, «llemn mnuraHusAY, «OKoJOrMUecKas mnupamuaa», «buocdepa u dYemoBek»,
«9KocUCTeMa IIMPOKOJUCTBEHHOIO Jeca», «JKOocUcTeMa XBOMHOro iseca», «buoleHos
BooéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTeHHbIE BO3JIEHCTBUS HA MIPUPOIYY,
«BaxHelme MCTOYHMKHU 3arps3HEHHs] BO3JlyXa U TPYHTOBBIX Boa», «[louBa — BaxHeimias
cocraisromas ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHukoBeIi d3QdexT», «DakTophl
PaZnoaKTHBHOTO 3arpsi3HeHus Onocdeps», «Obmas cTpykrypa 6uocheps», «Pacrnpoctpanenue
*Ku3HU B Ounocdepe», «O30HOBBIN 3KkpaH Ouocheps», «KpyroBopor yriepona B 6uochepe»,
«KpyroBopot azora B mpupoie».

O6opynoBaHue: MO/Ieb-aNIIuKaLUs «Tunuynsle OHMOLIEHO3BD», repbapuii
«PactutenpHbie  cooOmiecTBay, Koulekuuu — «buonieHos», «BpeguTtenu — BakHEHIIHMX
CEJIbCKOXO3SUCTBEHHBIX ~ KYJIbTYp», TepOapuu ¥ KOJUICKIIMM pPACTEHUH U SKUBOTHBIX,
MpUHAJISKAIINE K Pa3HBIM SKOJIOTMYECKUM TpynnaM ogHoro Buaa, KpacHas kaura Poccutickoit
Deneparum, N300pakeHNs] OXPaHSIEMbIX BUIOB PaCTEHUH U KHUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOITPAMMDBI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K PeE3yJbTaTaM OCBOCHHS
00y4aroIUMHUCS IPOrpaMM CpeHero o01ero o0pa3oBaHus: JUUYHOCTHBIM, METANIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JHMYHOCTHBIX pPE3yJIbTaTOB OCBOCHHs IpenMera «bHOJIOTHs» BBIIEICHBI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH M CAMOOIIPEAEIIECHUIO,
HaJIMYMe MOTHUBALMU K OOyYeHHUIO0 OMOJIOIruH, IeJeHalpaBlIeHHOE pPAa3BUTHE BHYTPEHHUX
yOeXIeHUH JIMYHOCTH HAa OCHOBE KJIKOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJAULUN Pa3BUTUSA
OMOJIOTMYECKOr0 3HaHUS, FOTOBHOCTb M CIIOCOOHOCTH OOYYarolIUXCsl PYKOBOJCTBOBATHCS B
CBOEM  JEATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, IPUCYLUIUMH  CHUCTEME
Ouosornyeckoro oOpa30BaHMs, HaJIMYUE SKOJOTMYECKOr0 IPAaBOCO3HAHMS, CIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTD )KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE pE3yabTaThl OCBOCHUs Npeamera «buonorusi» nocTUraroTcs B €AUHCTBE
yueOHOW M BOCIUTATENbHOM JEATEIbHOCTU B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUHCKUMU
COLIMOKYJIbTYPHBIMHM, UICTOPUYECKUMH U JTyXOBHO-HPAaBCTBEHHBIMM LICHHOCTSIMH, IPUHATHIMHU B
o0miecTBe MpaBWJIaMH M HOPMAaMU HOBEJCHHMS M CIHOCOOCTBYIOT IpPOLECCaM CaMOIIO3HAHMUS,
CaMOBOCITUTaHUSI U CaMOPAa3BUTHs, Pa3BUTHsI BHYTPEHHEW MO3ULMM JIMYHOCTH, NATPUOTH3MA,
YBa)XEHUsI K 3aKOHY U IPaBOIOPSIKY, YEJIOBEKY TpPyJda U CTAapIIEMy IOKOJEHHUIO, B3aUMHOTO
yBaKEHUs, OEpEe)KHOr0  OTHOIIEHUS K  KYJIbTYPHOMY  HACI€OUI0 M TPagULMIM
MHOT'OHALIMOHAJIBHOTO Hapoaa Poccuiickon denepannu, NpUpoIe U OKPYKarOLLIEH Cpee.

JInuHOCTHBIE pe3yNbTaThl OCBOEHMS yueOHOro npeaMera «buoaorus» JOMKHBI OTpaXKkaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOIIUXCsl pyKOBOJCTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEN
MO3UIUEN JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpPHMEHTAlUi, IIO3UTUBHBIX BHYTPEHHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHHCKOTO  OOIIEeCTBa,
paciIMpeHue >KU3HEHHOI'O OIbITa M ONbITA AESITENbHOCTH B IPOILIECCE PEeATM3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATENbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHMS:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLMK  OOydaromerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WIEHAa POCCUIICKOro 00I1IeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
IIPABOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIbHOCTH NMPU CO3JaHUU YYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENbHBIX 33124, BBIMOJIHEHUN OMOJOTMYECKUX SKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPEACNSATh COOCTBEHHYIO TO3HMIIMI0 TIO OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YUYUTBIBaTh B  CBOMX JICHCTBHSX HEOOXOJUMOCTb  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUSA JTI0JIeH ¢ pa3HBIMU YOKIACHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAJIbHBIM
MOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINIOJHEHHUS Y4eOHBIX,
MIO3HABATEJIbBHBIX M HCCIEINOBATEIbCKUX 3aJa4, YBAKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO COIEPIKAHMS;



TFOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU IEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HAapoAy, 4yBCTBAa OTBETCTBEHHOCTHM Iepel PonuHON, TopAaocTH 3a CBOM Kpail, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJAHOMY HACIEIUI0 M MaMSITHUKAM TPUPOJIBI,
JToCTHXeHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBIIEHME M pa3BUTHE
OHMOJI0TUH, TOHUMAaHUS 3HaYeHUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

ujciHas yOe:KIEHHOCTh, TOTOBHOCTb K CIIY’KEHHUIO U 3ammuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HApOa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAI[MI0 M MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHUE JIMYHOTO BKJa/la B IOCTPOEHUE YCTOMUNBOIO OYAYyLIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/IaHHUI0O CEMbHM HAa OCHOBE
OCO3HAHHOT'O MPUHATHS LIEHHOCTEH CEMENHOMN KU3HU B COOTBETCTBUU C TPAJULIUSAMHU HAPOJOB
Poccumn;

4) 3cTeTMYECKOr0 BOCTIMTAHUS:

ACTETHYECKOE OTHOIICHWE K MHUPY, BKJIFOYAs 3CTETUKY ObITA, HAYYHOTO YU TEXHHYECKOTO
TBOPUYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHUIA;

MMOHUMaHUE AMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHHE MPOSIBIATH
KauecTBa TBOPYECKOM JIMYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHMSA  KYJBTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIArONOJIYYH s :

MOHUMaHWE W pealin3alus 3I0pOBOro U 0e30MacHOro 00pasa >KU3HU (370pOBOE MHUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATHN U OTIHIXA,
perynspHas (Qu3WYeckas aKTHUBHOCTb), OEPEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U TICUXHUECKOMY 3JI0POBBIO;

MOHUMAaHWE I1IEHHOCTH TpaBWJI WHAMBUIYAIBHOTO M KOJUIEKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAaHHE TOCIEACTBUA M HEMPHUATHS BPEIHBIX MPUBBIYCK (YMOTPEONEHUS ATKOTOJIA,
HAapKOTUKOB, KypeHUs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPY/Y, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPY10I00ue;

TOTOBHOCTb K aKTUBHOM JESATEIHHOCTH TEXHOJIOTMYECKON M COLMAbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIbHO — BBIMOJHATH  TaKyHO
NIeSTeTbHOCTB;

MHTEpEC K pa3inyHbIM chepam npodheccHoHaTbHON AeATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp OyayIieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIAHbL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpPA30BAaHUIO HA MPOTSIKEHUH Bcel
KU3HY;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTUYECKHU 11e71eCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK MCTOYHMKY JKU3HU Ha 3eMile,
OCHOBE €€ CYLIECTBOBAHHS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKOW KYJIbTYphl: IPUOOpPETEHHE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

0CO3HaHME INI00AIBHOrO XapakTepa 3KOJI0IMYECKUX Ipo0iIeM U MyTel UX peleHUs;

CHOCOOHOCTh HCIIOJIB30BATh MPHOOpPETaeMbIe IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAJIBHBIM IMPHPOJONONB30BaHIEM (CcOOI0AeHNE
IpaBUJI MOBEJCHUs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCHCTEM, Onochephl);

AKTHUBHOE HEIPUATUE JEHUCTBHUM, IPHUHOCAIIMUX BpeI OKPYKAIOLICH IPUPOIHOM cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIEACTBHS MPEANPHHUMACMbIX
JICUCTBUI U MPEIOTBPAILLATH HX;

HAJIMYME PA3BUTOrO HKOJOTHYECKOTO MBILIUICHUS, SKOJOTUYECKOH KyJIbTYphl, OIBITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
[I03HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHON IpakTHUKE, TOTOBHOCTHM K Y4YacTHIO B
IPAaKTUYECKOH J1eATeIbHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHHUA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HayKd M  OOILNECTBEHHOM MpAaKTUKHM, OCHOBAHHOTO Ha JHAJOTe KYJbTYD,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIbTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3BIKOBON M UNTATEIbCKON KYJIbTYPBI KaK CPEeICTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpe KaKk O €IUHCTBE NPUPOABI, YeIOBEeKa U OOLecTBa, B IMO3HAHWU HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnu NpoodieM COXpaHEeHUsl IPUPOIHOTO paBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIeueHus
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pelatb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA MyTeH BBIX0JIAa U3 III00aIbHBIX
HKOJIOTMYECKUX MPOoOJIeM U oOecreueHus nepexoaa K yCTONdYMBOMY Pa3BUTHIO, PAllUOHATILHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aUHTEPECOBAHHOCTh B MOJYYEHUH OMOJOIMYECKMX 3HAHMM B LIEJISAX MOBBIMIEHUS OOIIei
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (yHKIHOHAJIbHON
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMOil pu U3y4eHUU OUOJIOTHH;

MOHMMAHHE CYIIHOCTH METOJIOB MO3HAHUS, MCIOIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIBb30BaTh IMOJydaeMble 3HAHHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN
OKpPY’KAIOIIero MHpa M MNPOMCXOIAIIMX B HEM H3MEHEHHH, yMEHHe JenaTh 0OOCHOBAaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB,;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl peIleHHs
npo0JeM B peabHbIX KU3HEHHBIX CUTYalLUsX;

OCO3HaHHE IIEHHOCTH Hay4YHOH NeATeNIbHOCTH, TOTOBHOCTh OCYILECTBISATH NMPOECKTHYIO U
HCCJIEIOBATEIbCKYIO ASITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYY€HUIO HOBBIX 3HAHMHA IO OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeamMeTHble pe3yNbTaThl OCBOCHHUs y4eOHOro mpeamera «bBHOJIOTHS» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXnpeaIMeTHbIe) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAYYHBIM ()aKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCleOBaHUEe, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHHUBEpCajbHbIC
yueOHbIe JeicTBUS (TMO3HAaBaTeIbHbIe, KOMMYHUKATUBHbBIC, PETYISTUBHBIC), 00ECIEUNBAOIINE
dbopMupoBanre (PYHKIIMOHAIBHON T'PAMOTHOCTH W COIMAIBLHOW KOMIIETCHIIMU OOYYaroIIUXCs,
CIIOCOOHOCTh o0yJaromuxcst HCII0JIb30BaTh OCBOCHHBIC MEXIUCIUTUTNHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHBbIC JAEWCTBUS B I103HABATEIbHOH U
COLIMATILHOM MTPaKTHKE.

MeranpeameTHbie pe3ysbTaTbl OCBOCHUSI MPOTPAMMBI CPEIHETO OO0IIEro 0Opa3oBaHUs
JIOJKHBI OTPAXKATh:

OBRJ1ajieHHe YHHBEPCAJbHBIMU YUeOHBIMHU MO3HABATEIbHBIMHY e CTBUSIMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOCHHHM 3HAHWW TNPUEMBI JIOTHYECKOTO MBIIIICHUS (aHAIN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUs), PaCKPbIBaTh CMBICI OHOJIOTHYECKUX
MOHTU (BBIIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATh CBSI3U C APYTUMU MOHATUSMU);

OTIPECIIATh IEIN JEATEIBHOCTH, 3ajaBas MapaMeTpbl W KPUTEPHUH WX JTOCTHIKCHHUS,
COOTHOCHTH PE3yJIbTaThl JICITCILHOCTH C IIOCTABICHHBIMU IEIISIMU;

UCIIONIb30BaTh OMOJIOTHUECKUE TOHSTHS ISl OObsACHEHUs (AKTOB M SBICHUN KUBOU
MPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIyKTHBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTh CXEMHO-MOJIEIbHBIE CPEACTBA JUIS MPEACTaBICHHs CYIIECTBEHHBIX CBS3eH U
OTHOIIIEHUN B M3y4aeMbIX OHMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUMM pPa3HOTO poja,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh TUIAH PEHICHUs TPOOIEMBI C YUETOM aHAllM3a UMEIOIINXCS MaTepHalbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIbTATOB IICIISIM,
OIICHUBATh PUCKH TOCIICICTBUN JACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBINOIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHHUE ITPU PENICHUH KKU3HESHHBIX TIPOOJIeM.

2) 6a30BbIe MCCJIEA0BATEIbCKHE TeHCTBHUS:

BJIQJIETh HABBIKAMH y4€OHO-UCCIIEOBATETHCKON U MPOEKTHOW AESITeNbHOCTH, HaBBIKAMU
pazpetieHusi mpodIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY IMOHCKY METOJIOB
peIIeHUs TPAKTUICCKHUX 3aj1a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHbIC BHJBI JCSITEILHOCTH I10 TOJIYYCHUIO HOBOTO 3HAHUSA, €0
WHTEPIIPETAIMH, TTPEOOPA30BAHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYalMsIX, B TOM YHUCIE MPHU
CO3IaHUH YUCOHBIX U COIIMAIBHBIX TPOEKTOB;



(opMHpOBATh HAYYHBIA THUIl MBIIIJICHHS, BIAJECTh HAYYHOW TEPMHUHOJIOTHEH, KIIHOYEBBIMU
MOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a/1aud B 00pa30BaTENbHON NEATEIHHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIATh
TUMOTe3y €€ pelieHHs, HAXOAWTh AapryMEHThl JUIA JOKa3aTelIbCTBA CBOUX YTBEPIKICHHH,
3aJaBaTh MapaMeTPbl U KPUTEPUHU PEIICHUS;

aHAJIM3UPOBaTh IIOJYYEHHbIE B XOJE pELICHHUs 3aJaud pe3yJbTaTbl, KPUTHUECKH
OLIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsSM, OLIEHHUBATh IPUOOPETEHHBIN OMBIT;

OCYILECTBIISATh II€JICHANIPABICHHBIN TMOMCK IMEPEHOCa CPEACTB M CIIOCOOOB ICWCTBUS B
po¢eCCHOHATIBHYIO Cpeay;

yMeTh NEpEeHOCUTh 3HAHHWA B  IIO3HABATENbHYIO M  IPaKTHYECKyl0  00aacTu
KHU3HEICATEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUT'aTh HOBbIE WJEM, HNpPEJIaraTb OpPUTMHAIbHBIE IOJXOJAbl U PEUICHUS, CTaBUTh
npoOJIeMbl U 33Ja4u, JIOMyCKaloIue aJbTepHATUBHbIE PELLICHHUS.

3) padora ¢ unopmaunmeii:

OpUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HH(OpMaLUU (TEKCTe yuyeOHOro mocolus,
HAY4YHO-TIOMYJISIPHON JHUTepaType, OMOJOTMUECKUX CIOBapsX M CIPaBOYHMKAX, KOMIIBIOTEPHBIX
06a3ax naHHbIX, B VIHTepHeTe), aHAIM3UPOBaTh HHGPOPMALMIO Pa3IMYHBIX BHUAOB U (HopMm
NPECTaBJICHUS, KPUTUIECKU OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTHBOPEYHBOCTb;

(dopMynHpoBaTh 3ampOCHl M MPHUMEHSATh Pa3IMYHBIE METOJABI NPH IOHCKE W OTOOpe
O6uonornyeckoit MHGopMaIK, He0OX0IUMOH /7S BHIIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUSA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAbHYIO (OpPMY MPEACTABICHUS OHOJOTUYECKOU
uHpopManuu (cxembl, rpaduKu, TuarpaMMsbl, TaOJIUIIbI, PUCYHKH U APYTOe);

UCMOJIb30BaTh HAy4HBI S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OMOIOTHYECKOMH
uHpOpManuel: TPUMEHITh XUMHUYECKHe, (PU3MYeCKHe W MaTeMaTU4YeCKUe 3HAKW U CHUMBOJIBI,
dbopmyrbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJaJe€Th HABBIKAMU PpACIO3HABaHUS M 3allMThl WHGpOpMaNKU, HH(OPMAIIMOHHON
0€30MacHOCTH JIUYHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYILECTBIISATh KOMMYHHKAIIUU BO BceX cepax >KU3HU, aKTUBHO Y4acTBOBATh B JIHAJIOTE
WINA JUCKYCCHU TI0 CYIIECTBY OOCYXKTaeMOi TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BHICKA3bIBATh
CYXJICHUS OTHOCHTENFHO BBITIOJHEHUS TMIpeIyIaraeMoil 3aJadd, YYWUTHIBATH WHTEPECH U
COIJIACOBAHHOCTh MO3ULUH IPYTUX YYaCTHUKOB JMAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHbIE CpEICTBA OOILIEHMs, MOHUMATh 3HAUYEHUE COLMATBbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUSI KOH(PIUKTHBIX CUTYAIHI, YMETh CMSATYaTh KOHMIUKTH U
BECTH MIEPETOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMHU OOIIEHHS M B3aUMOJICHCTBHSA, MOHUMATh HaMEpPEHUs
JPYTUX JOAEH, NPOSIBIATh YBAXHUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(GopMynHpOBaTh CBOU BO3PAXKEHNUS;

pa3sBEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pEHHS C HUCIOJIB30BAHHEM SI3BIKOBBIX
CpPEICTB.



2) coBMeCTHAs 1eITeILHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIAMBUAYaIbHOW paboTHl mpu
peueHn OMOIOTUYECKOH MPOoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX ICHCTBUH ¢ yd4y€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 4JeHa KOJUIEKTHBA;

OPUHUMATh IEJIM COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATh W KOOPIHMHHUPOBATH
JefcTBUs MO €€ JOCTM)KEHHUIO: COCTaBNIATh IUIaH JEMCTBUHM, pacnpeneisaTh poJid € y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOM paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXKJIOTO yYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeUlaraTb HOBBIE INPOEKTHI, OLEHWBATh WJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh MTO3UTHBHOE CTPATETHUECKOE TIOBEACHHWE B PA3IUYHBIX CHUTYaIHsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

1) camoopranu3amusi:

UCTIOJIB30BaTh OMOJOTMYECKHE 3HAHUS [UIA BBIABICHHA NpoOJIeM M HUX pEUICHHS B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUM LIEJEBbIC U CMBICIOBbIE YCTAHOBKHM B CBOMX
JNEUCTBUAX M IMOCTYNKAaX IO OTHOIIEHHIO K KMBOH IPUPOJE, CBOEMY 3/10pPOBBIO U 370POBBIO
OKPYKaIOINX;

CaMOCTOSITENIFHO OCYILECTBIIATh TO3HABATENBHYIO AEATEIBHOCTD, BBIABISTH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBbIE 33/Ja4M B 00pa30BaTEIbHON JEATENBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeAMETa Ha OCHOBE JIMUHBIX MPEANOYTEHUH];

JieNiaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3a PEUICHHE;

OILICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMUPOBAHHIO U MPOSIBICHUIO IMPOKOM PYIUIMH B Pa3HBIX 00JaCTIX
3HaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYallHsIM, BHOCHTH KOPPEKTHBHI B JIEATEILHOCTH, OIICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIETSIM;

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON pedieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
¥ MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, HCITOIB30BaTh MPUEMBI peIeKCHA
JUTSL OTIGHKY CUTYalllH, BHIOOPA BEPHOTO PEIICHIS,

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO NPUHUMATh PELICHHUS 110 UX CHIKEHHUIO;

IPUHUMATh MOTUBBI U apI'yMEHTHI JPYTUX MPU aHATIU3E Pe3yJIbTaTOB JEATEIbHOCTH;

3) npuHsATHE CeOs1 U IPYTrUX:

PUHUMATH ce0s1, TOHUMast CBOM HEJIOCTATKU U IOCTOMHCTBA,;

NPUHUMATh MOTUBBI U apI'YMEHTHI JPYTUX MIPU aHATIU3E Pe3yJIbTaTOB JEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaABO JAPYTUX Ha OMINOKHY;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MHP C MO3ULMU APYrOro 4eI0BeKa.



IMPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHsie pe3ynbraThl ocBoeHUs: nporpaMMbl COO mo 6uonorun Ha 6a30BOM ypOBHE
BKJIIOYAIOT creruduueckue 1 yueOHoro npeamera «buosnorus» HaydHble 3HAHMS, YMEHUS U
crocoObl JEeMCTBUH IO OCBOCHMIO, HHTEpIpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUAbBI
JEeSITeILHOCTH TI0 MOJIyYEHHIO HOBOTO 3HAHUS M NMPUMEHEHHIO 3HAHUHM B PAa3JIMYHBIX Y4EOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX >KU3HEHHBIX CHUTYAlMsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe IpeAMETHbIE Pe3yJIbTaThl IPEACTaBIEHBI 110 roJamM 00yUeHHUsL.

[IpenmerHble pe3yabTaTbhl OCBOEHHs YydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JIOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHHM O MECT€ U POJU OMOJOTHMHM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAY4YHOTO MUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeXHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpBIBATh COJEpKaHHE OMOJIOrMYECKMX TEPMHHOB M IOHITUN: )KU3Hb, KIETKA,
opranusM, Merabosu3M (0OMEH BEIIECTB U  NIPEBpAlllEHHEe HSHEPruM), TOMEeoCcTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs  JKHUBBIX  CHUCTEM, CaMOBOCIPOM3BEACHUE
(penpoyKuus), HaCIeCTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHUE;

yMEHHE Wu3JaraTh OWOJOTHYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAs, MyTAaIlMOHHAs,
LEHTpajJbHas JorMa MOJeKyJsipHoW Ouosorun), 3akoHsl (I. Mennensa, T. Moprana, H. W.
BaBuiosa) u yuenus (o LeHTpax MHOIooOpasusi U MPOMCXOXKACHUS KyIbTYpHbIX pactenuid H. U.
BaBuioBa), onpenenats rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMHM HAyYHOTO MO3HAHWS B OMOJIOTWMHU: HAOIIOJACHWE W ONMHCAHUE
KHUBBIX CHCTEM, TIPOIIECCOB W SBJIICHWH, OpraHu3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBM)KEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyYE€HHBIX pPE3YyJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHMH,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BHIBOABI HA OCHOBAHHUH MOJTYYCHHBIX PE3yJbTaTOB;

YMEHHUE BBIJENATH CYINIECTBEHHBIC MPHU3HAKH BUPYCOB, KIETOK MPOKAPHOT M JYKAPHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEIECTB U
IPEBpAICHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOTO M IHEPreTHYecKoro oOMeHa,
XeMOCHHTE3a, MHTO03a, MEH03a, OIUIOOTBOPEHUsS, PAa3MHOKCHHUS, HHIUBUAYAIFHOTO PAa3BUTHUS
opranu3ma (OHTOTEHE3);

yYMEHUE NPUMEHSTH MOJTy4YE€HHbIE 3HaHUS Ui OOBSCHEHUs OMOJOTMYECKHX IMPOLECCOB U
SIBJICHUH, JIS1 IPUHATHSA NPAKTUYECKUX PEIICHUI B TOBCETHEBHOM XKHU3HH C EJIbI0 00eCTIeUeHH S
0€30MTaCHOCTH CBOETO 37I0POBbS W 3/IOPOBBSl OKPYKAIOIIUX JIFOJIEH, COONIONEHUS HOPM
TPaMOTHOTO TIOBEJICHHSI B OKPYXAMOIIEH NPUPOMHOW cpeae, MOHMMaHUue HEO0OXOIMMOCTH
UCIIOJIb30BAaHUS JIOCTHKEHUN COBPEMEHHOW OHMOJIOTMH M OMOTEXHOJIOTHH JUIsl panvoHaIbHOIO
PUPOIONIOIB30BAHNUS;

YMEHHE pemaTh JJIeMEHTapHble TeHETWYeCKHe 3aJadyll Ha MOHO- W JAUTHOPHIHOE
CKpEeIIMBaHKe, CIICTUICHHOE HACIIEJ0OBAaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUIS IpeJICKa3aHMsl HaclleZI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOPHBIE U TMpPaKTHYEeCKHe paboThl, COOMIONATh MpaBWiia IpU
paboTte ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

yYMEHHE KPUTHUYECKH OIICHWBATh M WHTEPIPETHPOBATH HH(OPMAIMIO OHOJIOTHYECKOTO
COJIepKaHUs, BKIIOYAOLIYIO ICEBAOHAYYHbIE 3HAHWUA W3 Pa3IMYHBIX HCTOYHHUKOB (CpeicTBa
MaccoBOW HMH(pOpMAINH, HAYYHO-TIONYJISIPHBIE MaTepHallbl), STUYECKHE ACMEKThl COBPEMEHHBIX
UCCIICIOBaHUN B OMOJIOTMH, MEAULIMHE, OMOTEXHOIOTUH;



YMEHHE CO3/1aBaTh COOCTBEHHBIE IHCHbMEHHBIE M YCTHBIE COOOIICHUS, 0000IIas
Ouonornyeckyro HMHGPOpPMALMI0O W3 HECKOJIBKMX HCTOYHHUKOB, TPAaMOTHO HCHOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenmerHble pe3yabTaThl OCBOEHHs YydeOHoro mnpeamera «buonorus» 6 11 knacce
JIOJKHBI OTPaXkaTh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ M POJU OMOJOTHMHM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAY4YHOT'O MUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uosornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa JUIs PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacCKphIBaTh CO/IePKaHUEe OMOJIOTHUECKUX TEPMUHOB U IOHSATHI: BUJI, TIOMYJISIIHS,
reHO(OH], HBOJIONMS, MABIKYIIHE CHIbI ((aKTOpPBI) SBOJIOLUH, MPHUCIOCOOICHHOCTD
OpPraHU3MOB, BHUA000pa30BaHME, OSKOJIOTHYECKHE (AKTOPBI, HKOCHUCTEMA, HPOAYLECHTHI,
KOHCYMEHTBI, PeYLEHTHI, LIeNH MUTaHUs, SKoJoruyeckas nupaMmua, ouoreoueHos, ouocgepa;

yMEHME Hu3araTb Owuosnoruueckue teopuu (dBoarounoHHass Tteopuss Y. JlapBuna,
CUHTETHYECKasl TEOpUs IBOJIIOLIMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apoasliieBoro cxoactea K. M.
bapa, uepenoBaHus riaBHBIX HampaBiieHUH u myted sBomronuu A. H. CeBepriosa, yueHHs O
6uochepe B. U. BepHasckoro), onpenensTe rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIAJIeTh METOJaMH HAyYHOTO MO3HAHWS B OMOJIOTWMHU: HAOIIOJACHWE W ONMHCAHUE
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUW, OpraHu3alus M HPOBEACHUE OHOJIOrH4ECKOro
SKCHEPUMEHTa, BBIIBM)KCHUE THUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXIY HCCIEAyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX DPE3YJIbTaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHMH,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BbIBO/bl HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIETATH CYIIECTBEHHbIE IPU3HAKU CTPOCHUS OMOJIOTMYECKUX OOBEKTOB: BUJIOB,
HOMYJSALUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OLEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BHUJI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JNEHCTBUS HKOJIOIMYECKUX (aKTOpOB Ha
OpraHM3MBbl, IEPEHOCA BEIIECTB U MOTOKA YHEPTUH B SKOCHCTEMAX, aHTPOIOT€HHBIX U3MEHEHUN
B JKOCHCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOr€OXMMHYECKHUX LHUKIOB B
ouocdepe;

YMEHHME MPUMEHSATH MOJY4YECHHbIE 3HAHUS 711 OOBSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
ABJICHUH, 1151 IPUHATUS NPAKTUUECKUX PEIIEHUI B IOBCETHEBHOM KU3HHU C LENIbI0 O0ecTieueHus
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIOJIeH, COOMIONEHUSI HOPM
IPaMOTHOTO TMOBEJEHHUs B OKpYXamlleil NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTH
MCIIOJIb30BaHUs JOCTUKEHHUH COBpEMEHHOM ouonoruu IS paloHaIbHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOrMYECKHE 3aJlaud, COCTABIATh CXEMBbI IepeHoca
BEIIIECTB M YHEPTUU B SKOCUCTEMaX (I[eNH MUTaHUs);

YMEHHE BBINOJIHATH JTAOOPATOpHBIE M IpaKTHUecKue paboThl, coOI0AaTh MpaBuia Mpu
paboTe ¢ yueOHBIM U J1abOpaTOPHBIM 000PYIOBaHHUEM;

yYMEHUE KPUTHYECKH OLIEHUBAThb M WHTEPHPETHPOBATH HH(OPMAIMIO OHOJIOTHYECKOTO
COJIepKaHUs, BKIIOYAOLIYIO0 ICEBAOHAYYHbIE 3HAHMUA W3 Pa3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW WH(OpMaIMK, HAYYHO-TIOMYJSPHBIE MaTEpHaNIbl), pPacCMAaTPUBATh TJIOOAIbHBIC
HKOJIOTMYECKHE NMPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHUE CO3/aBaTh COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHHUs, 0000Imas
Ouosnornyeckyro HMHQPOpPMALMIO M3 HECKOIBKMX HCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.



