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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke MporpaMMmsbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUIS OIpEACIICHUS
MOIXO0J0B K (opMupoBaHHUIO coepxaHus yueOHoro mpenmera «buosiorus» cocraBuim:
koHuenryanbHbie nonoxeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB O0ydeHUss U TPeOOBAHUN K YPOBHIO MOATOTOBKH BBHIMTYCKHHKOB, TOJOXEHHUS 00
o0UIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHME CUCTEMBI CPEIHETO
obuiero oopaszoBanusi B Poccuiickoit @enepanuiu, a Takxke MOJIOXKEHUS O crienuduke OUoIoruu,
e 3HAUYECHUU B TO3HAHUM KUBOW MPHUPOABI U 00ECIEeYeHHH CYIIECTBOBAHUS 4YEJIOBEUECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACICHB OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpA.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUE O IEeNIx, 00 oOuieil cTpareruu 00ydeHus,
BOCIIMUTAHUS M Pa3BUTUS OOYyYalOIIUXCS CcpeacTBamu y4yeOHoro mnpeamera «buomorusy,
onpezenseT 00s3aTeNIbHOE NPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpPY, paclpeleieHHue I10
paszenaM U TeMaM, PEKOMEHJIYEMYIO IOCJIEI0BAaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
yU4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, TOTUKM 00pa30BaTEeIHLHOTO Mpolecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIuXCs.

B mporpamme 10 OHONOTMHM Tak)Ke YUYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yinbraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIbHON IE€ATEIbHOCTH/y4eOHBIX AEHCTBHUI 00ydYaronmxcs mno
OCBOCHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa30BaHMUs.

B nporpamme no 6umosorun (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIM30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B HW3Y4YeHHHM Ouosioruu, Omarojgapss 4eMy B HEW NpocMaTpuBaeTcs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHUM, CBA3aHHBIX ¢ (POPMHUPOBAHHEM €CTECTBEHHO-HAYyYHOI'O
MHUpPOBO33PEHHUS, IIEHHOCTHBIX  OpPUEHTALMil  JIMYHOCTH, SKOJIOTUYECKOTO  MBIIIJICHHUS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoil cpene. IlosTomMy Hapsay c u3ydeHHEM OOIIEOMONIOrMYECKUX TEOpHH, a Takxke
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAOIINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAaHUI B OBCEAHEBHOM JKU3HU ISl PELICHUs NMPHUKIAIHBIX 3a/1a4, B TOM YUCIIe: TPOPUIAKTHKH
HACJIEICTBEHHBIX  3a00JieBaHUN  4YeloBeKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHUSA,
000CHOBaHHUS HKOJIOTUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKarollel MpUpOIHOIl cpene,
aHau3a BIMAHUSA XO3SHCTBEHHOM NEATEIBLHOCTH 4YEJIOBEKa Ha COCTOSIHUE NPUPOAHBIX U
UCKYCCTBEHHBIX SKOCHCTEM. YCHUJICHHE BHUMaHMA K NPUKIAJHOM HAINPaBICHHOCTH Y4e€OHOTO
npenMera «buosorus» MpoAUKTOBAaHO HEOOXOIUMOCTHIO 00€CTeYeHUs YCIOBHUM Ui pelieHus
OJIHOM M3 aKTyalIbHbIX 33/1a4 MIKOJBbHOTO OMOJIOrHYecKOro o0pa3zoBaHus, KOTOpasi Mpeanoaaraet
dopmupoBaHHEe y O0YYarOIUXCsS CIIOCOOHOCTH afanTUPOBATbCS K H3MEHEHUSM TUHAMUYHO
Pa3BUBAIOILIErOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
obecrieunBaeT (HOPMHUPOBAHHE y OOYYAIONIUXCS TPEACTABICHUN O HAayYHOW KapTHHE MHpA,
pacupsieT 1 00001IaeT 3HaHUA O )KUBOI NpUpoAe, €€ OTIIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLWHU, CO3MAaET YCIOBHS I TO3HAHUS 3aKOHOB YKMBOW TNPHPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
’KU3HU, SKOJIOTUYECKOT'O MBIIIICHHS, IEGHHOCTHOTO OTHOILIEHUS K KUBOU MPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHne OWMOJIOTHS HWMEET TakXKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeIHEro oouiero oopa3oBaHus, CoUanu3auu odyJaromuxcs. M3yyenne



Oouosioruun obecrieunBaeT YCIIOBHSI TUTSt dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HWH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpaIMi OWOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSMHU U3 JPYTHMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHbIe MMOJI0KEHUS O TPeIHA3HAYCHUH Y4eOHOT0
npenmera «buonorus» CcocTaBUIM OCHOBY JUIS ONpENENICHUs MOJIXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUM C KOTOPHIM O0y4YaroIIUecs JOJKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble sl (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStoe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM KM3HHU U MPaKTUUECKOU aesrenbHocTh. Oco00e MECTO B 3TOM cHUCTEeMe 3HAHUU
3aHUMAIOT d3JEMEHTHl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QOpMHUpPOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpPHEHTAIUAX JTUIHOCTH, CTIOCOOCTBYIONINX I'YMaHU3AIUHA OMOJIOTHIECKOT0 00pa30BaHU.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro MaTrepuaja B MporpaMMe 10 OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alid MU 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4deOHoro mnpeamera «buonorusy» BbIIEIEHBI CACAYIOIIME COACPIKATEIbHBIC JTUHUU:
«buonorust kak Hayka. MeToibl HAy4YHOTO TO3HaHUM», «KileTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«OBOTIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI U TPUCYILIUE UM 3aKOHOMEPHOCTH.

enp um3ydenus yuyebHoro mnpeamera «buomorus» Ha 06a30BOM YpOBHE — OBJIAJCHHUE
00yJaronMMucs 3HAHUAMH O CTPYKTYPHO-(YHKIIMOHAIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra U MpuoOpeTeHrne YMEHHUI UCIIONB30BaTh STU 3HAHUS TSl TPAMOTHBIX JIEHCTBUI B
OTHOIIEHUH 00BEKTOB KMUBOW IPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

Hoctmwxkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
obecreunBaeTcs peleHrueM CAeAYyIOIMMX 3a/1a4:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMBbl 3HAaHUN O OHOJOTHYECKHX TEOpUSIX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBUiax, CIyKallMX OCHOBON Il (OpMUpPOBaHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHH, MHOTOOOpPa3MU M OCOOCHHOCTSX MHBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dbopMupoBaHHe Yy OOYYarOMIMXCS MMO3HABATEIbHBIX, WHTEIICKTYalbHBIX W TBOPYECKHX
CITOCOOHOCTEN B MPOIECCE aHAIM3a JIAaHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3TJISAJIOB,
UJIeH ¥ TIOJIX0JI0B K U3YyUEHHUIO JKMBBIX CUCTEM Pa3HOTO YPOBHSI OPTaHHU3AIINN;

CTaHOBNIEHHE Yy OOydYaromuxcsi oOIed KyabTyphl, (YHKIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHU OOBSCHSATH U OIEHUBATH SBICHHUS OKPYXKAIOMIETO MUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHHWH U OMBITA, TTOJTYYCHHBIX TTPH U3YICHUH OUOJIOTHH;

dbopMupoBaHre y OOYYarONUXCS YMEHHUW WIUTIOCTPUPOBATh 3HAYCHUE OMOJIOTHYECKUX
3HAHUW B MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIUHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOJIOT HiA;

BOCMHUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIIOBEKOM >KUBOW MPUPOJIBL,
HE00X0UMOCTH OEpeKHOTO OTHOUICHHS K HEW, COOIOIEHUSI STUUECKUX HOPM MU MPOBEACHUU
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHE [EHHOCTU OMOJOTMYECKUX 3HAHWMA JJIsl TIOBBIIICHHUS YPOBHS KOJOTHYECKOU
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWM W YMEHUH B TIOBCEJIHEBHOW JKM3HU JUIS OIEHKH
MOCJEICTBUIA CBOEU JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosioruu Ha 0a30BOM YPOBHE CPETHEro 00IIero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

COAEPXAHUE OBYUYEHUS

10 KJIACC

Tema 1. Buosiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMONOTHMU C OOLIECTBEHHBIMHU, TEXHUYECKUMH U JAPYTUMU
€CTCCTBCHHBIMU HayKaMu, (QmIocoueir, 3TUKOW, ICTETUKON W mpaBoM. Ponb Ouonoruu B
(GopMHpPOBaHNN COBPEMEHHOW HAYYHOU KapTHHBI MUpa. CucTeMa OMOIOTUIECKUX HaYK.

MeTop1 TO3HAHUS KUBOM NPUPOIbI (HAOII0IeHIE, SIKCIIEPUMEHT, OITUCaHUEe, U3MEPEHHE,
KJaccu(pUKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsE 00pabOTKa TaHHBIX).

JdemMoHcTpaumMu:

[Toptpetsr: Y. apBun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabmuiel U cxeMbl: «MeTOoIbI TO3HAHUS )KUBOW TPUPOIBD.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[Tpaktueckast pabora Ne 1. «lcmonp3oBaHuE pa3iIMYHBIX METOJOB NPHU HU3YYEHUU
OMOJIOTNYECKNX OOBEKTOB.

Tema 2. /KuBble cuCTEeMbI M HX OPraHU3AIHA.

Kupbie cuctembl (OMOCHUCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. OTIUYHE >KUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPO/IBI.

CgoiicTBa OuocucTeM H HUX pa3HoOOpasue. YPOBHU OpraHu3alud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreoeHOTHYEeCKU ), OMOChEpHBIH.

JdemoHcTpaumnu:

Tabmuupel u cxembl: «OCHOBHBIE TMPHU3HAKU KU3HW», «YPOBHU OpraHU3alUU >KMBOU
PUPOIBI.

O6opynoBanue: moaens Monekynbsl JJHK.

Tema 3. XMMHUYECKHI COCTAB U CTPOCHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKH. XWUMUYECKUE  DIIEMEHTHI: MaKpPO3JIEMEHTHI,
MHUKpO3JIeMEHTh. BoJla 1 MUHEpallbHbIE BEILIECTBA.

OyHKIMM BOJBI M MHUHEpAIbHBIX BelEeCTB B KieTke. [logaepiaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHEe OEIKOB. AMHHOKHUCIIOTH — MOHOMEpPHI OenkoB. HezameHumbIe
U 3aMEHUMBIC AMHHOKHCIOTHL. AMHUHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpPhI OEIKOBOMU
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoicTBa OenKkoB. bruonornyeckue GpyHKIMM OEITKOB.

®depMmeHTBI — OmoJornueckne Karanuszatopbl. CTpoeHue (epMeHTa: aKTUBHBIA IICHTP,
cyoctpatHas  crenuduuHocts. Kodepmentsl. Burtammubel.  Otrianuus  (QepMeHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.



YrneBonabl: MOHOCaxapubl (TJIFOKO3a, puO03a 1 Ie30KCHpuO03a), Aucaxapuiasl (caxaposa,
JAKTO3a) W TMOJMCaxapuabl (KpaxMmas, TJIMKOTeH, MeJUToio3a). buomornyeckue QyHKIMUN
YTJIEBOJOB.

Jlunuaer:  Tpurmunepuabl, dochomunuabl, crepounbl. [ 'mapodribHO-THAPODHOOHBIE
cBoiictBa. buonornyeckue ¢ynkuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEJIKOB U JUMHAOB Kak
VCTOYHUKOB YHEPIHH.

Hyxnennossie kucnorsl: IHK n PHK. Hykieornasl — MOHOMEpPBI HYKJIIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkmuu JJHK. Crpoenune m ¢ynkmuum PHK. Bumert PHK. AT®: crpoenue u
GyHKIIHH.

[Muronoruss — Hayka o kiuerke. Kilerounas teopus — npUMep B3aUMOJCHCTBUS UACH U
(GakTOB B HAYYHOM NO3HAHUHU. MeTO bl U3yUEHUSI KIIETKH.

Knetka kak nenoctHas xuBasi cuctema. OOmiue nMpu3Haky KIETOK: 3aMKHYTasl HapysKHast
MemOpana, monekynsl JJHK kak renerudeckuii anmapar, cuCTeMa CHHTe3a Oenka.

Tumbl KIETOK: JyKapHOTHYECKass H mpokapuoruyeckas. (OCOOCHHOCTHM CTPOSHHS
npokapuotTuyeckoil kinetku. Kinerounas crenka 6akrepuil. CTpoeHHE SyKapuOTHUECKON KIIETKH.
OcCHOBHBIE OTINYUS PACTUTEIHHON, )KUBOTHOUW U TPUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIIUH.
[Tnazmatuueckass memOpana, e€ cBoiictBa W (QyHkiuu. LlurorazMa u e€ OpraHOHIBL
OnnomemOpanubie opranouasl kiaetku: DIIC, anmapar [onbmku, mu3ocomsl. [lomyaBToHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHJPHUH, IuIacTUibl. [IpoucxoxaeHne MHUTOXOHAPUN U IUIACTU.
Buas! mnactun. HememOpaHHbIE OpraHOM bl KJIETKH: pUOOCOMBI, KII€TOYHBIN LIEHTP, LIEHTPHOIIH,
pEeCHUYKH, KryTUKU. DyHKIIMK OpraHOUA0B KIIETKU. BKitoueHus.

Anpo — perynsTopHblil neHTp KiaeTku. CTpoeHue sijipa: aaepHas o00ji0ouKa, KaproIia3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcIIOpT BEIECTB B KIIETKE.

JdemoHcTpaumuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panxinn, K. M. bap.

Juarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOW MIPUPOJIEN.

Tabmumpl u cxemsl: «llepuogmdeckass TabaUIa XUMHUYECKHX JJIEMEHTOB», «CTpoeHHE
MOJIEKYJIBI BOAB», «buocunTes Oenka», «CTpoeHue MoJekysbl 0enka», «CTpoeHue GpepMeHTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monexynsl AT®», «CTpoeHne 3yKapuoTHUECKON
KieTkn», «CTpoeHue XKUBOTHOW KIeTKn», «CTpPOCHHE pPACTHTEIbHOW KIETKn», «CTpoeHue
MPOKAPUOTUYECKON KileTKn», «CTpoeHue sapa KIETK», «Y TIIeBOJbD, «JIUmuas».

OOGopynoBaHue: CBETOBOH MHMKPOCKON, OOOpylOBaHME AJs INPOBEJECHHUs HAOIIOJCHU,
U3MEpPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

Jlaboparopuast pabora Ne 1. «M3ydeHHe KaTaIUTUYECKOW aKTUBHOCTH (pepMeHTOB (Ha
MIpUMEpPE aMIJIa3bl UK KAaTalasbl)y.

JlaGopatopnass pa6ota Ne 2. «M3yueHue CTpOEHHUS KIETOK PACTCHHM, >KUBOTHBIX M
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTh KJIETKH.



OOmeH BemecTB, WIM MeTaboau3M. AccuMmisanus (TUTaCTHYECKUH  OOMEH) |
JUCCUMUJIISALINS (SHEPTeTUUECKU 0OMEH) — JIBE€ CTOPOHBI €IMHOIO Mpoliecca Mmetadbonusma. Posb
3aKOHOB COXPAaHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH METaboInu3Ma.

Tunbel oOMena BemiecTB: aBTOTpOdHBIN U rereporpodHsbid. Ponb pepmeHTOB B 00MEeHE
BEIIECTB U MPEBPALICHIUH SHEPTUHU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el ¢dotocuHTe3a. Peakmum (oTocuHTe3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE (OTOCUHTE3A IS KU3HU Ha 3emiie. BiusHue ycrnoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHHTe3. XEeMOCHHTE3UpYIoIIue OakTepuu. 3HAUeHHE XEMOCHHTe3a JUIsl KU3HU Ha
3emie.

OHepreTuyecknii oOMeH B KJeTke. PacmieruieHme  BEIIECTB, BBICICHHE U
AKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl sHepreTudeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmopoaHoe okucieHue, WIM KJIETOYHOe JbixaHue. OKHCIUTENbHOE
dochopmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO OOMEHa.

Peakuuu wmarpuuHoro cunHte3a. ['enermueckass unopmanus u JHK. Peanuzanwms
TeHeTUYeCKON HH(popMalKu B KieTke. ['eHeTuYecKuit KoJ U ero CBOMCTBa. TpaHCKPUIIUS —
matpuuHblii cunte3 PHK. Tpancnsuus — 6uocunres Oenka. Jrtansl Tpancnsuuu. KonupoBanue
aMUHOKUCIIOT. Ponb pubocom B GuocuHTe3e Oelka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropus otkpeitust BupycoB (. W.
WBanoBckuii). OcCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LKKIIa BUpycoB. baktepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIE BUpYycaMu. Bupyc uMMyHOAepUITNTa YeTOBEKA

(BUY) — Boszoymutens CIIMJla. OOpatHas TpaHCKpUIIMsA, peBepTa3a W HHTErpasa.
[IpodunakTrka pacripocTpaHeHUsI BUPYCHBIX 3a00JI€BaHUIM.
JleMoHCTpanum:

[Toprpetsr: H. K. Konbnos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmuupt u  cxembl: «Tunel  nutanus», «Metabonuzm»,  «MUTOXOHAPHUIY,
«QHepreTuueckuit oomen», «Xmopormiact», «Dotocuntes», «Ctpoenue JHK», «Ctrpoenue u
¢byHkunOHMpOBaHUE  TeHa», «CuHTe3 Oenka», «[eHeTnyeckuii kon»,  «Bupyco»,
«bakrepnodarn», «Crtpoenune u ku3HeHHbIH 1uka Bupyca CIIWJla, OGaxtepuodaray,
«Permmukanus JJTHK».

O6GopynoBanue: moaenu-ammukanuu «Yasoenune [IHK u tpanckpumnmusy», «buocunres
6enkay, «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHEe M HHAMBUAYAIbHOE PA3BUTHE OPraHU3MOB.

Knetounslii 1k, wiv KU3HEHHBIM WK kieTtku. MHTepdaza m mwuros. Ilponeccst,
nporekaromue B uHtepdasze. Permmukanus — peakuus marpuunoro cunteza JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. J[UTUIOMAHBIA M TaIUIOMIHBIA XPOMOCOMHBIE
Habopel. XpoMaTupl. LluTomoruueckne OCHOBBI Pa3MHOXKEHHMS M MHIWBUAYAJILHOTO Pa3BUTHUS
OpraHNU3MOB.

Henenne xnmerkn — muto3. Crammm mwurosa. [Ipomeccel, mpoucxondiue Ha pasHBIX
CTaJMsIX MUTO3a. BHOJIOrMYECKUi CMBICT MUTO3A.

[Tporpammupyemasi ruO€Ib KIETKH — aronTo3.

@opMBl  pa3MHOXKEHMSI OpPraHM3MOB: Oecrosioe U MoyioBoe. Buapl  Oecnonoro
Pa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEIre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHUE OPraHU3MOB, €0 3HAYEHUE IS
CEJICKLIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTIIMYUS OT OECIOI0rO.



Meiio3. Craguum meito3a. Ilpoueccsl, npoucxonsime Ha craausx menosa. [loBemenne
XpoMocoM B Mero3e. Kpoccunrosep. brosgornyeckuii CMbICI U 3HaYCHUE MEN03a.

["amerorenes — npouecc 00pa3oBaHus MOJIOBBIX KJIETOK Y >KMBOTHBIX. Ilosi0BBIE Kene3bl:
CEMEHHUKU U siMYHMKH. OOpa3zoBaHME M pa3BUTHE IOJOBBIX KJIETOK — raMmer (crepMaTo3ouf,
AHLEKIeTKa) — crepmaroreHe3 u oBoreHed. (OcCOOEHHOCTH CTpPOCHMsI SAHLEKIETOK MU
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

WNunuBuayansHoe pa3BuTHE (OHTOTeHe3). DMOpPHOHATIBHOE pa3BHTHE (IMOpUOTEHE3).
Oranbl AMOPUOHAIBHOTO PAa3BUTHS Yy IO3BOHOYHBIX JKMBOTHBIX: ApPOOJIEHUE, TracTpyJisiLus,
opranoreses. IloctamOpruoHansHOe pa3BuTHE. THIBI NOCTAIMOPHOHAIBHOIO Pa3BUTH: IPAMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHM, CTalUU
pa3BUTUS.

JdemoHcTpaumuu:

Tabmuubt u cxembl: «@OpMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIIIOOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHHE pacTeHui», «/lenenne kineTku
Oakrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIleTOYHBIH LUK,
«Penmukanus ITHK», «Muto3», «Meios», «lIpsamoe u HenpsiMoe pa3Butue», «l'amerorenes y
MJIEKONUTAIOIIUX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MUKpPOCKON, MHKpomnpenaparbl «CrepMaTo30ubl MIIEKOMUTAIOLIET0Y,
«litnexnerka Miekonurampomero», «KapnoknHe3 B KIE€TKax KOpellka JyKa», MarHUTHas
Mojienb-anmiukanus «/lenenue kinetkny», monens JJHK, Monens metadaznoit XxpoMOCOMBI.

JlabopaTopHble U NpakTHYeCKHe PadoThI:

JlaGopatopHnas pabota Ne 3. «HabnroeHne MUTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

JlaGopatopnast pabota Ne 4. «/3ydeHuwe CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacieqcTBeHHOCTh H H3MEHYMBOCTH OPraHU3MOB.

IIpenmer n 3agaunm reHeTuku. Mcropus pasBuTus reHeTuku. Ponb muTtonoruu u
SMOpHOJIOTHN B CTAHOBJICHUU F'€HETHKHU. BKi1ag poCcCHICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHEeTUKH (TUOPHUIIOIOTUYECKUHM, LHUTOT€HEeTHYECKUM, MOJIEKYIIpHO-
reHeTuueckuii). OCHOBHbIE T€HETUUECKUE MOHATHUSA. [ eHeTHuecKas CHMBOJIMKA, UCIIOIb3yeMasl B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HAacJelOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHaenem.
MonorubpuaHoe CKpemuBaHue. 3akKoH eIMHO00pa3usi THOPUAOB MIEPBOTO MokoJieHus. [IpaBuio
JOMMHHMPOBaHMs. 3aKOH pAacLIEIUIEHUs MpU3HAKoB. ['mmore3a uuctorel ramer. IlomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOrO  HAcJelIOBAaHUS  MPU3HAKOB.
[{uToreHeTHyeckne OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAIN3UPYIOLIEE CKpellMBaHUE.
Hcnonb30BaHue aHAMM3UPYIOLIETO CKPEIIUBAHMS IS OTIPE/ICICHUS TEHOTUIIA OCOOH.

CueruienHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno cueIIEHHOMY
HaCJIEJOBaHMIO T'eHOB. Hapymenue cuenieHus reHoB B pe3ynbTaTe KpOCCHHIOBEpa.

XpOMOCOMHas TEOpUS HACIEACTBEHHOCTH. | eHETUUeCKHEe KapThl.

I'eneruka nona. XpoMOCOMHOE OIpENEICHUE M0J1a. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbE OpraHu3Mbl. HacienoBaHue HPU3HAKOB, CLEIJIEHHBIX C
IIOJIOM.



W3MeHunBOCTh. BUIbI N3MEHYMBOCTHU: HEHACIICCTBEHHAs U HAclIeACTBeHHasA. Ponb cpenpl
B HEHACJICJICTBEHHOW HW3MEHYMBOCTU. XapaKTEPUCTUKA MOJU(PHUKAIMOHHONW H3MEHYHBOCTH.
BapuanvonHslil psa 1 BapuanvoHHas Kpusas. Hopma peakiuu npusHaka. KonuyecTBeHHbIE U
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBenHasl, Wiy reHOTUIMYECKas, U3MEHUMBOCTh. KOMOMHATHBHAS M3MEHUUBOCTD.
Meiio3 u MoNOBOM mpolecc — OCHOBA KOMOMHATMBHOM HM3MEHUMBOCTH. MyTallMOHHas
u3MeH4MBOCTh. Kiaccugukanuss MyTanuii: TeHHbIE, XpPOMOCOMHBIC, TeHOMHbIe. YacToTra U
OPUYMHBI MyTauuid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOIMYECKHX PsIIOB B HACIEICTBEHHOMN
n3menurBocty H. M. BaBunosa.

BresnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METO/bl T€HETHUKU YeEJIOBEKa:
IeHEaNOrnYecKui, OJIM3HELOBBIH, LMTOT€HETUYECKUH, OMOXMMUYECKHH, MOJIEKYJISPHO-
reHeTuueckuii. COBpEMEHHOE OIPENEICHUE TE€HOTHIA: IIOJHOT€HOMHOE CEKBEHMPOBAHHUE,
TEHOTHIIUpPOBaHKHE, B TOM uyucie ¢ nomoinbto [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
yelloBeKa: TIeHHble Oosie3HH, OO0JIE3HM C  HAcleACTBEHHOM  IpeIpacloyokKEHHOCTHIO,
XpoMocoMHble Oosie3Hu. Comaruyeckue W TreHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBI 370pOBOr0O 00pa3a *KHU3HHU, JUATHOCTHKHU, NMPO(UIAKTUKY U JIEUCHHUs] T€HETUYECKUX
Oone3Hell. MeauKO-TeHeTUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMIIMHCKONW T€HETHUKU B
NPEOTBPALICHUN U JICYEHUHN TeHETUIECKUX 3a00JIeBaHU YeJI0BEKa.

JdeMoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuup!l 1 cxeMbl: «MOHOTHOPUAHOE CKpPEIIMBAHUE M €r0 UTOT€HETHYEeCKass OCHOBay,
«3aKOH pacIICIUIEHUs] M €ro IMTOICHETHYECKass OCHOBa», <«3aKOH YHCTOTHI TaMeT»,
«lurnbpunHoe ckpeuuBanue», «L{uTomoruueckue OCHOBBI JAUTHOPHUIHOIO CKPEILIMBAHUS»,
«Meiio3», «B3auMoaeicTBre auIeNbHBIX TEHOBY, «l eHeTnYecKkne KapThl paCTEHUMN, KUBOTHBIX
U yelnoBeKa», «l'eHeTuka mojay, «3aKOHOMEPHOCTH HAacCJeIOBaHUS, CLUEIUIEHHOTO C IOJIOMY,
«Kapuotunsl dYenoBeka M KUBOTHBIX», «Buasl wn3MmeHunBocTw», «MoaudukanroHHas
U3MEHYNBOCTbY», «HacnenoBanue pesyc-takropa», «l'eHeTHka rpynn KpoBu», «MyTalmoHHas
U3MEHYUBOCTBY.

Ob6opynoBanue: Monenu-anmiukauun «MoHoruOpuaHoe ckpemmBanue», «HemnomaHoe
JOMUHUpOBaHuEe», «JuruOpugHoe ckpeunBanuey», «llepekpéct XpoMocom», MHKPOCKON H
MUKponpenapat «Jpo3oduna» (Hopma, MyTauuu (GopMbl KPbUIBEB U OKPACKH Tena), repoapuit
«I"opox mOCEeBHOW».

JlaGopaTopHble U NpaKkTH4YecKre padoThi:

JlaGopatopHast pabota Ne 5. «/3yueHue pe3ysbTaTOB MOHOTMOPUIHOTO U JAUTHOPUIHOTO
CKpEeILIMBaHUA y Jp030(HIIbl Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlaGopaTtopnast pabota Ne 6. «3yyeHne moauuKkanmOHHON N3MEHUYNBOCTH, TIOCTPOSHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaGopatopnass pabora Ne 7. «AHamM3 MyTanmuid Yy Jpo30QHIbI Ha TOTOBBIX
MUKpOIIpenaparax.

[Tpaktuueckas padota Ne 2. «CocTaBlieHHE U aHAJIU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesekuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa U Ipouecc. 3apoKIEHUE CeNeKIUU U goMecTukanus. Yuyenue H. U.
BaBunoBa 0 meHTpax NPOMUCXOXKIEHUS W MHOrooOpasusi KyJIbTYpPHBIX pacTeHuid. LleHTpsI
IIPOUCXOXKACHNS JOMAIIHUX XUBOTHBIX. COpT, IOpoJa, ITaMM.



CoBpeMeHHBIE METOBI CENEKIIMU. MacCOBbI U MHAWBUAYAIbHBI OTOOPHI B CEIEKIIMH
pacteHuii 1 XuBOTHBIX. OIIEHKa dKCTephepa. BIN3KOPOICTBEHHOE CKPEIIUBAHUE — MHOPHUIUHT.
Uucras nuaus. CkpenyBaHWEe YWCTBIX JuHHA. [erepo3uc, wiM THOpUAHAS —CHIA.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéuHas ruOpuauzanmuss M e€ ycrexwu.
HcKkyccTBeHHBIM MyTareHe3 W IMOJIYy4YEHUE MOJUIUIONJI0B. JIOCTHIKEHHMs CEJEeKUUU PACTEHUH,
J)KUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonoruss kak orpacib NPOU3BOJACTBA. [e€HHas HHXKEHEpHUs. OTambl CO3JaHUA
pekomOunantHoit JIHK wm Tpancrennsix opranu3moB. Kierounas wumxeHepus. Kierodnsie
KyJlIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JTHYecKHe mpodiembl. MO —
TeHETHUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MEI.

JlemoHcTpauu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmuel U cxembl: Kapta «L[eHTpBI MPOMCXOXKICHUS W MHOTOOOPa3us KYyJIbTYpPHBIX
pacrenuii», «llopoapl TOManTHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHuit», «OTaanéHHas
rubpuanzanus», «Pabotel akamemmka M. @. HBaHoBay, «llomummongus», «OOBEKTHI
ouorexHonorun», «Kinerounele KylnbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
TE€HOB, XPOMOCOM.

OOGopynoBaHue: MYJISKU IUIOAOB W KOPHEIUIOAOB AUKUX (OPM M KYJIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035IICTBEHHbIE PACTCHUS.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Oxckypcusi «OCHOBHBIE METOJIbI M JIOCTHIKEHHUS CEJICKIIMUM PAacCTeHUM W KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATENIHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, 1a00paTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KJIIACC

Tema 1. DBosoIMOHHASA OHOJIOTHS.

[TpennochlIKu BO3HMKHOBEHHUS JBOJIOLMOHHON TEOpUHU. DBOIIOLMOHHAS TEOpHS U €&
MeCTO B OMOJIOTHU. BiusHIe SBONIOIIMOHHONM TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBUIETENHCTBA ABOJIONHMH. [lalCOHTOIOTHYECKUE: TOCIEIOBATEILHOCT  MOSIBICHUS
BUJIOB B TaJICOHTOJIOTMYECKOHN JIETOITUCH, TIepeXxoaHbIe (hopMbl. broreorpaduueckue: cxoacTBO
U paznuune GayH u Grop MaTEPUKOB U OCTPOBOB.

DOMOPHOJIOTHYECKHE: CXOJACTBA U Pa3NU4Us dMOPHOHOB PAa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTEIBPHO-aHATOMUYECKHE: TOMOJIOTHUHBIC, AaHAJOTWYHBIC, PYyJAMEHTApHBIC OpTaHbI,
aTaBU3Mbl. MOJIEKYIIIPHO-OMOXUMHUYECKHE: CXOJICTBO MEXAaHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OIMUYECKUX MTyTeH Y BCEX OPraHU3MOB.

OpomrormonHas teopus Y. JlapBuHa. [lpeAamochbulk BO3HUKHOBEHUS JapBUHU3MA.
JIBOKyIe  CHJIBI  DBOJIIOIMHM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKCHHE TIpH
OTPaHUYEHHOCTH PECYpCOB, HEONpenesnéHHas W3MEHYMBOCTh, Oopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3oy (CTO) u €€ 0CHOBHbBIE MOJIOKEHUS.

Muxkpososmtonus. [Tonynsius Kak equHUIA BUIAa U 3BOJTIOIUH.

JBwxkymme cuibl (PpakTopsl) SBOJTIONMHM BUIOB B MpUpoJe. MyTallmoOHHBIA TIpolecce U
KOMOWHATUBHAS W3MEHUYUBOCTh. [lomynsioHHBIE BOJHBI U Apedd reHoB. M3omsauus u
MUTpAIHs.



EcrecTBennbiii oTOOp — Hamparisitonuii (aktop sBomonur. DopMbBI €CTECTBEHHOTO
otbopa.

[Tprcroco0IeHHOCTh OPraHU3MOB KaK pe3yiabTaT dBONoNuH. [IpuMepsl mpucnocooieHnit
y opranuzmMoB. ApoMop¢h03bl U U0 AN TAIIUH.

Bun u BumooOpazoBanue. Kputepuu Buma. OcHOBHble (OpMbl BUA00OpA30BaHUS:
reorpapuuecKoe, IKOJIOTHIECKOE.

MaxkposBomrornus. PopMbl 3BOJIOLUH: (puieTHYecKas, JAWBEPreHTHAs, KOHBEPTEHTHAs,
napasuienpHasi. HeoOpaTuMOoCTh 3BONIOIHH.

[IpoucxoxaeHnne  OT  HECMNEUUATU3UPOBAHHBIX  IMPEIKOB. [Iporpeccupytomias
crnenuanan3anus. AI[aHTI/IBHaSI paguanus.
JdemMoHcTpaumMu:

[Hoprpetsr: K. JIunnen, XK. b. Jlamapk, Y. [dapsun, B. O. Koanesckuii, K. M. bap, D.
I'exkenb, @. Mromnep, A. H. CeBepuos.

Tabmuner w cxembl: «Pa3BuTHE OpraHMYeckoro Mupa Ha 3emie», «3apoJIbIin
MO3BOHOYHBIX JKMBOTHBIX», «ApxeonTtepukc», «Dopmbl OOpbObI 32 CyIIECTBOBAHUEY,
«EcrecTBeHHbIll  0TOOp», «MHOrooOpasue COpTOB pacTeHuit», «MHorooOpa3ue mOpoJI
JKUBOTHBIX», «[lonmynsum», «MyTanuoHHas U3MEHUYUBOCTBY, «ApoMOp(O3bD»,
«Mmunoanantanun», «OO0mas aereHepanus», «JIBwkymue cunsl sBomonnn», «Kapra-cxema
mapupyra nyremectsus Y. Jlapsuna», «boppba 3a cyuiectBoBaHue», «lIpucrnocodieHHOCTD
opranu3MoBy, «I'eorpaduueckoe BunooOpa3zoBaHuey, « IKOJIOTHIECKOE BUI000Pa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TIOI0B U
ceMsiH, Kosutekius «[IpuMepsl 3alIUTHBIX TPUCTIOCOOJICHUH Y )KUBOTHBIX», MOJIEelb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOEeHHE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpaduyeckas kapra wMupa, Koiekuus «@DPOpMbI COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTEHMI», Mojenb anmumkanus «llepekpéct xpoMocom», BiaXHbIE Mpenaparsl
«Pa3Butne HacekoMoroy», «Pa3BuTue mATYmIKH», MHKporpernapaT «Jlpo3oduna» (HOpMa,
MyTaluu GOpMbI KPBUIHEB U OKPACKH TEJA).

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaboparopHuas pabota Ne 1. «CpaBHeHHEe BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

JlaGopaTopnast pabGora Ne 2. «OmnmcaHue TPHUCTOCOOJCHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KM3HU HA 3emJie.

JloHay4HbIe MpeaCTaBIeHU O 3apOKICHUM XKU3HUA. HayuHble TUIIOTE3bl BO3SHUKHOBEHHUS
KU3HM Ha 3emuie: abWOreHe3 W TaHCIEePMHUsA. XHUMHUYECKas JBOJIONUS. AOWOTEHHBIN CHHTE3
OpPraHMYECKHX  BEHIECTB W3  HEOPraHMYECKHX. OKCIHEPUMEHTAIBHOE  MOATBEPKICHUE
XUMHUYECKON IBOMIOIMKU. HauanpHble dTansl Ouonorunyeckoit sBomonuu. ['unoreza PHK-mupa.
dopmupoBaHrue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
sBOJIOIMA. POPMUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPTaHU3MOB.

PasButme >xu3Hm Ha 3emsie 1o dpam u  nepuonaMm. Karapxeil. ApxeWckas H
npoTepo3oiickas 3pbl. llameo3oiickas spa u e€ mNepHOAbl: KEMOPHUICKHA, OpIOBHUKCKHUH,
CUJIypUNCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so3olickas 3pa 1 €€ Nepruoibl: TPUACOBBIN, FOPCKUM, MEIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepuo/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KIMMara M reoJIOTMYecKuX mporieccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pPacCTUTENHHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuidl W KUBOTHBIX. [losiBieHwmE,
pacuBeT U BBIMUPAHUE IPYII )KUBBIX OPTraHU3MOB.



Cucrema OpraHMYECKOro Mupa Kak oTpa)keHue 3BoJfolud. OCHOBHBIE CHCTEMAaTUYECKUe
TPYIIIIBI OPTraHU3MOB.

OBoironusi yenoBeKka. AHTpONOJOrus Kak Hayka. Pa3BuTue npeacTaBlIeHUH O
MIPOUCXOXKICHUHU YesloBeKa. MeTo bl H3yueHus: anTpornoreHesza. Cxo/icTBa U pa3inyusl 4eJIoBeKa
U )KUBOTHBIX. CUCTEMAaTUYECKOE MOJIOKEHHE YEeJIOBEKA.

HBwxynme cuibl  (pakTopbl) aHTpomoreHe3a. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIAUH Tpy/aa, MBIILICHHE,
pedb.

OcHOBHBIE CTaJUU U BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAJONUTEKH, UelIOBEeK yMeblii,
Yenosek mnpsmoxoasamuii, YemoBek HeaHIepTalbCkui, YenoBek pasymHbld. Haxonku
HCKOITAaeMBIX OCTAaTKOB, BPEMs CYIIECTBOBaHUS, 00JacTh paclpocTpaHeHHs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

Yenoseueckue packl. OCHOBHBIE OOJBIINE pachl: €BPONEOUAHAs (E€Bpasuiickas), HErpo-
aBcTpajioujiHas  (dKBaTOpuaibHasg), MOHTOJOUIHAsA  (a3uaTCKO-aMepuKaHckas). YUepTsl
IPUCIIOCOOJIEHHOCTH IMPEACTaBUTENEH YENOBEYECKMX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: @. Penu, JI. ITactep, A. W. Onapun, C. Munep, I'. FOpu, Y. /lapBuH.

Tabmuner u cxembl: «Bo3aukHoBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHHUYECKOTO
mupa», «PacturenpHas kieTka», <« OKuBoTHas kieTtka», «lIpokapuoruueckas KieTkay,
«CoBpeMeHHasl cHUCTeMa OpPraHU4ecKoro Mupay», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOECHUS
YyeJloBeKa U 4YelIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJEOHTOJOTMYECKHX HAXOJIO0K
MPEKOB COBPEMEHHOIO 4YeNoBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UelIoBeUeCKHne pach».

Ob6opynoBanue: wmynsixku «[IpoucxoxaeHue denoBeka» (OIOCTHI aBCTpPAJONUTEKA,
MUTEKAaHTPOIa, HEaHAEepTalblla, KPOMaHbOHIIA), CIENKHA WIN N300pakeHHUs KaMEHHBIX OpyIuil
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiuia,
KoJuIeKIUsA «DOpMbI COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHUII.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[Mpaktuueckas padora Ne 1. «/3ydeHue uckomaeMbIX OCTaTKOB PAaCTEHHUI M KUBOTHBIX B
KOJUTEKLIUSX .

DKCKypcHsi «IBOJIIOIUS OPraHMYECKOro MHpa Ha 3emie» (B €CTeCTBEHHO-HAyUYHBIN WU
KpaeBeAUECKUN My3€eil).

Tema 3. Opranusmbl U OKpY Kalolas cpeaa.

Okojyorusi Kak Hayka. 3ajadyd M pa3fenbl AIKOJOrMH. MeToAbl SKOJIOTHYEeCKHX
MCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MyIIHAs,  IMOYBEHHAs,
BHYTPHOPTaHU3MEHHAs.

Oxonorunueckue (akropel. Kimaccudukamus skomorndeckux (akTOpoB: aOMOTHYECKUE,
OMOTHUYECKUE U aHTPOIMOTreHHbIC. J[elicTBHE IKOIIOTUYECKUX (PAKTOPOB HA OPTAaHU3MBI.

AlOuotnueckue  (QakTOpel:  CBET, TEMIIEpPaTypa, BIAKHOCTh. DOTOMEPUOAU3M.
[TpucniocoOnenust OpraHu3MoB K AeHCTBHIO a0NOTHUECKUX (paKkTOpoB. buosoruvyeckue puTMsl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XUIIHAYECTBO, CUMOMO3 u ero ¢opMel. [lapazutusm, koomeparus, MyTyaliu3M, KOMMEHCATH3M
(KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIM3M, HEUTpaiu3M. 3HaueHUEe OMOTHYECKUX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIaHU3MOB B MPUPOAHBIX COOOIIECTBAX.



OKOJIOTUYECKHE XapaKTepUCTUKU MOomyisiiuu. OCHOBHBIE MOKa3aTead MOMYJSLIUU:
YHUCJIEHHOCTh, IUIOTHOCTb, POXIAa€MOCTb, CMEpPTHOCTb, MNPUPOCT, Murpamus. JuHammxa
YUCJIEHHOCTHU NOMYJIALMU U €€ perysiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oasaT, K. @. Pynse, 3. ['ekkens.

Tabmuubt u cxemsl: kapta «I[Ipupoaasie 30Hb1 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«®Dotonepuoguzmy», «llomymsnun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
uHpy3opun-Tydenbkny, «llumessie nenmu.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHUI U3 PAa3HBIX MECT
oOUTaHUSY.

JlaboparopHas pabota Ne 4. «BrnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTiueckas pabota Ne 2. «[IoacuéT MIOTHOCTH MOMYJSIIUIA Pa3HbIX BUOB PACTCHUI.

Tema 4. CooO1ecTBa U IK0JI0THYECKHE CHCTEMbI.

CoobmecTBo  opranuzmMoB —  OuwoneHo3. CTpykTypsl — OuoleHo3a:  BHOBaf,
MPOCTPAHCTBEHHAs, Tpoduueckas (muiieBas). Bunbi-nomunantel. CBs3u B OHOLIEHO3E.

Dkonoruyeckue cucreMbl (dkocucteMsbl). [loHsTHE 00 »KOCHCTEeMEe U OHOTEOICHO3E.
OyHKIMOHANBHBIE KOMIIOHEHTBI AIKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIYIEHTHI.
KpyroBopor BemecTB W MOTOK PHEPIUU B IKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie mnenu u cetu. OCHOBHBIE IOKa3aTeld 3KOCHUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJOTMYECKHE NHpaMHJIbl: HPOJYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOPETyJIaLus, pazButue. Cykieccus.

[TpuponHbie 3KOCHCTEMBL. OJKOCHCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpONOreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOO3KocucTeMbl. buonoruueckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiunBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYEeCKOTO
pa3zHooOpasus Ha 3emiie.

VYuenune B. U. Bepnanckoro o 6uocdepe. I'panuiisl, coctaB u CTpyKTypa OHOChEpHI.
Kupoe BemectBo U ero ¢QyHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI0O0ATBbHOM 3KOCHCTEMBI.
JunamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHMOr€OXMMHMYECKHE LMKIBI 3JIEMEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH OuOCchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiin. AHTpONIOTeHHBIE U3MeHEHUs B Ouochepe. [modanbHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHUE IPUPOBI U YenoBeyecTBa. CoxpaHeHHne OMOpa3HOOO0pa3Hs Kak OCHOBA
ycroifunBoctu Onochepsl. OcHOBa PallMOHATIBLHOIO YIPABIEHHS MPUPOTHBIMU pECypcaMu U UX
UCIOJIb30BaHue. JlocTukeHus: OMONIOrUM U OXpaHa MPUPO/IBIL.

JdemoHcTpaumnu:

[Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmunetr u cxemsbl: «[lumessie menuy», «bUOIEHO3: cOCcTaB U CTPYKTypa», «[IpupoaHbie
coobmectBa», «lemu mnuranus», «Okonoruueckas nupamuga», «buocdhepa u uyenoek»,
«JKocucTeMa IMMPOKOJMCTBEHHOTO Jieca», «IKOCHCTEMa XBOWHOro Jeca», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINOTE€HHBbIE BO3JAEHCTBUS HA IPUPOLYY,
«BaxHelmue UCTOYHHUKHU 3arpsi3HEHMS BO3JyXa U IPYHTOBBIX BOA», «llouBa — BakHelInas
cocTapisitomnas ouochepnr», «DakTophl Aerpagaanuu mousy, «IlapaukoBelil 23GdhexT», «DakTopbl



PaIMOaKTUBHOTO 3arps3HeHust Onocdepnn», «O0mas cTtpykrypa ouochepsi», «Pacpoctpanenue
XKHU3HU B Omnocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B Ouochepe»,
«KpyroBopoT a3ota B mpupoe».

ObopynoBaHue: MO/IeJIb-aNIINKALHS] «Tunuunsle OMOILIEHO3bD», rep6apuii
«PactutenbHble  coobmiecTBa»,  koiulekuuu — «buomenos», «Bpenurtenum — BakHEMIIMX
CENIbCKOXO3SHCTBEHHBIX ~KYIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl ¥  KUBOTHBIX,
IIPUHAIeKALME K pa3HbIM 3KOJIOTMYECKUM IpynIiaM ogHoro Buaa, KpacHas kuura Poccuiickon
Denepanun, N300pakeHNsI OXpaHIEMbIX BUI0B PACTEHUI U KUBOTHBIX.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI I10 BUOJIOIT'MHU HA
BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O ObPA30OBAHU A

Cornacho ®I'OC COO, ycraHaBnuBaroTCsi TpeOOBaHUSA K pe3ylbTaTaM OCBOEHUS
00y4aroIKUMUCs MPOrpaMM CpeHero oouiero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pe3yJIbTaTOB OCBOCHHS INpeaMera «buonorus» BbIIEIEHBI
CIEyIOIIME  COCTABJIAIOIIME: OCO3HAaHHME OOYYaroIIMMUCA  POCCUHCKON  Ipa)JIaHCKON
WJCHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEACIICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJeHANPaBICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXACHUI JTMYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEH M MCTOPHUYECKHUX TPAJULIUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
cBOEH JACATCIIBHOCTHU IOEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, MMpUuCymumMunu CHUCTEMC
OMOJIOTUYECKOTO 00pa30BaHUs, HaJIMYMe SKOJOTMUYECKOTO MPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTh LIEJIA U CTPOUTD )KU3HECHHBIC IIAHBI.

JImuaOCTHBIC pE3yiabTaTbl OCBOCHUA MPEAMCTA «brnonorusy JOCTUI'alOTCA B CAHUHCTBC
y‘IC6HOI\/'I M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COLMOKYJIBTYPHBIMU, UCTOPUUYECKUMH U AYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, IPUHITHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHU TOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUA W CaMOpPa3BUTHUSA, Pa3BHUTUA BHYTpeHHeﬁ MOo3nIUu JINYHOCTH, IMMAaTpUOTU3MaA,
YBaXXEHMS K 3aKOHY M IPABOMIOPSAIKY, YEIOBEKY TPyJAa M CTApUIEMY ITOKOJIEHHUIO, B3aUMHOI'O
YBOXKEHHS, OEpPEeKHOT0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0O W  TPaJUIUsAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAKOLIEN Cpele.

JIM4HOCTHBIE Pe3ybTaThl OCBOCHHS Y4eOHOTO npeamera «bruomorus» MOMKHBI OTpaXkaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYarOIMUXCs PYKOBOJCTBOBATHCS CHOPMHUPOBAHHONW BHYTPEHHEH
nosnuneﬁ JIMYHOCTH, CUCTEMOH IEHHOCTHBIX OpI/IeHTaHI/II\/’I, MMO3UTHUBHBIX BHYTPCHHUX
yOeXACHH, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIeCTBa,
paclIMpEHNE KU3HEHHOIO OIbITa U OMNbBITA JESITEIBHOCTH B IPOLIECCE PEATU3ALUU OCHOBHBIX
HaIlpaBJICHUI BOCIIUTATEIbHOM E€ATEIHOCTH, B TOM YUCJIE B YACTH:

1) rpakaaHCKOro BOCIIUTAHUS:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OOYydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX MpaB M OOA3aHHOCTEH, yBakeHHWE 3aKOHa U
MIPaBONOPSJIKA;



TOTOBHOCTb K COBMECTHOM TBOPUYECKOH NIE€ATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peIICHUN y‘IC6HBIX U II03HaBaTCJIbHBIX 3aJa4, BBIIIOJIHCHUN 6I/IOHOFI/I‘-IGCKI/IX 9KCIICPUMCHTOB,

CIIOCOOHOCTh  OMNPEACNSATh COOCTBEHHYIO TMO3UIMI0O 10 OTHOIICHHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YUUTHIBATh B CBOMX JECUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
BSaHMOHeﬁCTBHH HIOI[Gﬁ C pa3sHbIMU y6e)KZ[eHI/I$IMI/I, KYJbTYPHBIMU LCHHOCTAMHU U COLIMAJIbHBIM
MIOJIOKECHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TPOIECCE COBMECTHOIO BBIIIOJHEHUS YUeOHBIX,
MO3HABATENIbHBIX M HUCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEIHHOIO OTHOLICHUS K MHEHHIO
OTIIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO COICPIKAHMS,

TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKON IPaXKTAHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PonMHON, ropAaocTH 3a CBOM Kpai, CBOXO
Ponuny, cBO SI3BIK M KYJIBTYPY, IIPOILIOE U HACTOSIIIEE MHOIOHAIIMOHAIILHOTO Hapo1a Poccuu;

[IEHHOCTHOE OTHOULICHHE K NPUPOJHOMY HACIEAMI0 U TNaMSATHUKAM IMPUPOJBL,
JIocTkeHUsIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIOCOOHOCTh OIICHMBATh BKJIAJ POCCHICKHX YYEHBIX B CTAHOBJICHHWE W Pa3BHUTHE
6I/IOJIOFI/II/I, MOHUMAaHU 3HAaYE€HUSI OMOJIOTUHY B [IO3HAHUN 3aKOHOB IIpUPOJbI, B )XKU3HU YCIIOBCKA U
COBPEMEHHOT0 00IIeCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTh K CITYEeHMIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyans0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

0CO3HaHME AYXOBHBIX LIEHHOCTEH POCCHIICKOT0 Hapo/a;

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, STUYECKOT'O TIOBEJICHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHbIE PEIIECHUs, OPUEHTUPYIChH
Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH,

0CO3HaHME JIMYHOT'O BKJIaJ1a B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

OTBETCTBEHHOE OTHOIIEHWE K CBOMM pOJUTENSIM, CO3JAaHHI0 CEMbHM Ha OCHOBE
OCO3HAHHOI'O IMPUHATHUA IIGHHOCTCI\/JI CEMENHON JXKU3HU B COOTBETCTBUHU C TpaauuusaMnu HaApoOaOB
Poccuwn;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOLIEHHWE K MHpY, BKIIIOYasl ACTETHUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIICHUH;

MMOHUMaHUE SMOIMOHAJIBHOTO BO3JICHCTBHS )KUBOM MPUPOBI U €€ LICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMIIEHUE MPOSBIATH
KauecTBa TBOPYECKON JIMUHOCTH;

5) ¢usuyeckoro BOCHUTAHHMSA, (POPMHPOBAHUSA  KYJAbTYPbl 310POBbS M
IMOLMOHAJIBLHOTO 0JIAroOnoJay4us:

MOHMMAaHME U peanu3alys 3710poBoro u 0e3omacHoro odpasa *HU3HH (30pOBOE MUTAHUE,
COOJIIO/ICHHE TUTUEHUYECKUX MPABWII M HOPM, COATaHCHPOBAHHBIA PEKUM 3aHATHH M OTABIXA,
perynspHas (Qu3nyeckass aKTHUBHOCTb), OEpeKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOUICHUSI K COOCTBEHHOMY (DU3MUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

NMOHUMAHHUEC HNCHHOCTU IIPaBUJI HWHAUBHUAYAJIBHOTO W KOJUICKTUBHOI'O 6€3OHaCHOFO
MIOBEJCHUS B CUTyalUsX, YTPOXKAIOIIUX 300POBBIO U JKU3HU JIIOCH;



OCO3HaHME MOCIEICTBUM M HENPUATHS BPEAHBIX NPUBBIUEK (YHOTpeOIEeHUs aJKOIOoJsl,
HapKOTHUKOB, KYPEHHUS);

6) TPY/10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10JI00HE;

TFOTOBHOCTb K aKTUBHOM JEATEIbHOCTH TEXHOJOTMUECKON U COLIMAIbHON HAIIPaBJIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBaTh, IUIAHUPOBATb U CaMOCTOSTEIbHO  BBINOJHATH  TaKylO
JESITENIbHOCTD;

UHTEpEC K Pa3IU4HbIM chepaM MpodhecCHOHAIBHONW NEeATEIbHOCTH, YMEHHUE COBEpILATh
0CO3HaHHBII BbIOOP OyayILel npodeccuu U peaan30BbIBaTh COOCTBEHHbIE XKU3HEHHBIE IIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOPA30BAaHHMIO HA MPOTSIKEHUU BCEH
YKU3HU;

7) 3K0JIOrHYeCKOIr0 BOCIIMTAHUS:

9KOJIOTHYECKHU 11eJ1ecO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK MCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CyIlIECTBOBAHU;

MOBBILICHUE YPOBHS SKOJOTMYECKOW KYyJbTYphl: MPHUOOPETEHUE ONbITa IUIAHUPOBAHUS
HOCTYIKOB M OILIEHKH UX BO3MOJKHBIX ITOCIIEACTBUH ISl OKPYKAIOLIEH Cpelibl;

0CO3HaHME INI00AIBHOrO XapakTepa 3KOJ0rMYECKUX Ipo0seM U IMyTel UX pelIeHus;

CIIOCOOHOCTH UCHOJb30BaTh MpUOOpeTaeMble MpU U3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUs
IpU pEIIEHUU NpoOJIEM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOAOIOJIB30BaHUEM (COOIIIO/IEHNE
IpaBUJ MOBEICHMS B INPHUPOJIE, HANPABICHHBIX HAa COXpPAHEHUE PABHOBECHsI B 3KOCHCTEMaX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

aKTUBHOE HENpUsTHE JEHCTBUIM, NMPUHOCSIIMX Bpel OKpY’Karolled MpUpPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE SKOJIOTMUYECKHE MOCIEICTBUS MpeaNpUHIMAEMbIX
JIEMCTBUN U NPEJOTBPALLATD UX;

HaJIUYME PA3BUTOrO HKOJOTUYECKOTO MBIIUIEHUS, JKOJOTHYECKOM KYJBTYpBI, OIBITa
JESATEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHON, KOMMYHUKATHUBHOM M COLMAIbHOM IpakTUKE, TOTOBHOCTH K YYacTUIO B
IIPAKTUYECKON AESATEIbHOCTU IKOJIOTMUECKOM HAIIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW MpPaKTUKH, OCHOBAHHOTO Ha JAMajore KyJIbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE SI3bIKOBOM M UNTATENIbCKON KYJIBTYpPhI KaK CPEICTBA B3aUMOICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUEe crenupuKku OUOJIOTUM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
palMOHAIBHOIO HayYHOTI'O MBIIIICHHUS, CO3/1aHUHU LEJIOCTHOTO MPECTABICHUs 00 OKpYy’KaroIieM
MHUpE KaKk O €JIMHCTBE NpPUPOABI, YelIOBeKa U 0oOIecTBa, B TMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pereHuH npo0eM coXpaHeHHs MPUPOJTHOTO PaBHOBECHS,;

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBHIM3ALMU: OOECTieueHus
HOBOT'O YPOBHS pa3BUTHsI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTHUH, CITOCOOHBIX
pemarb pecypcHble MpoOIeMbl Pa3BUTHSI YEIOBEUECTBA, MIOMCKA IyTeH BBIXO0JA U3 III00AIbHBIX
9KOJIOTUYECKUX MPoOsIeM U obecredyeHus nepexoaa K ycTOHNYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
UCIIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB M (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYCHUU OMOIOTMYECKUX 3HAHWN B LIEJSIX MOBBIMICHUS OO0IIei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YHKIIMOHAJIBLHOU
TPaMOTHOCTH 00yJaronuxcs, GoOpMUPYEMOM NMPU U3YIECHUN OMOJIOTHH;



NOHMMaHHUE CYIIHOCTH METOJOB IO3HAHWs, HCIIOJIb3YeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh TIONy4aeMble 3HAHUS JUIS aHaiun3a W OOBSICHCHHS SBICHUUN
OKPYKAIOIIET0 MHUpPAa W MPOUCXOIAIIMX B HEM HW3MEHEHUH, YMCHHE JellaTh O0OOCHOBAHHBIE
3aKIIOYCHUSI HAa OCHOBE HAYYHBIX (AKTOB M HWMEIOIIUXCS JaHHBIX C IIEJbI0 IOJy4eHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISL pEIIeHUS
po0JIeM B PEaTbHBIX )KH3HEHHBIX CHTYAIIHSIX;

OCO3HAHME IICHHOCTU HAayYHOW JIEATEIEHOCTH, TOTOBHOCTh OCYIIECTBIISITH NMPOCKTHYIO U
UCCIIEIOBATEIIBCKYIO JeSITEIbHOCTh HHIAMBHIYaTbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HENPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAaHWUH IO OWOJIIOTMM B COOTBETCTBUU C IKHU3HCHHBIMU
MOTPEOHOCTSIMU.

METANPEIAMETHBIE PE3YJIBbTATHI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS y4eOHOro mpeamera «BHOJOrus» BKIIOYAIOT:
3HaYuMble g (OPMHUPOBAHHMS MHPOBO33PEHHS  OOYYAIOIIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXTpeaIMeTHbIE) OOIIeHAYYHbIE TTOHSTHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOUM KapTUHBI MUpa
U crienu(rKy METOJIOB ITO3HAHUS, HCIIOJIb3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAyYHBIM ()aKT, MPUHIIMIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, MCCIeOBaHUe, HAOIIOJAeHNE, W3MEpPEHUE, SKCIEPUMEHT U IPYTHX), YHUBEpCaIbHBbIC
yueOHbIe JeicTBUS (MO3HABaTeIbHbIe, KOMMYHUKATHUBHBIC, PETYIATHUBHBIC), 00ECIEUNBAIOIINE
dbopmupoBanne (YHKIIMOHATHLHON TPAMOTHOCTH M COLMAIBHON KOMIIETEHIIMH OO0YyJarouuxcs,
CIOCOOHOCTh 00yJaronmxcst WCII0JIh30BaTh OCBOCHHBIE MEXTMCIUTUTHHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBbIE AEWCTBUS B IIO3HABATEIHHOU U
COLIMATILHOM MTPaKTHKE.

MeranpeameTHbie pe3ysbTaThl OCBOCHUSI MPOTPaMMBI CPEIHEro 001Iero o0pa3oBaHUs
JTIOJKHBI OTpaXaTh:

OBi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JOTHYECKHUE TeHCTBUS:

CaMOCTOSTENIbHO (OPMYJIHUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHHS (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 0000IIeHUs1), PaCKPhIBATh CMBICT OHOJIOTHYECKHX
MOHSTHH (BBIICATH HX XapaKTEPHbIC MPU3HAKK, YCTAHABIIUBATE CBSA3H C JAPYTUMHU TOHITHSIMH);

OTIPENIETIATh 1ENN JeATeTbHOCTH, 3a/aBas TMapaMmMeTpbl W KPUTEPUU WX JTOCTHKEHUS,
COOTHOCHUTH PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIETISIMU;

UCIIONIb30BaTh OMOJIOTHUECKHUE TOHSTHUS Ui OOBsACHEHUS (AKTOB M SBICHUN >KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE paCCyKIeHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJTFOUCHUS,

IPUMEHSTh CXEMHO-MOJIEbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TakKe MPOTHUBOPEUHIl pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;



pa3palaThIBaTh IUIaH peHIeHHs] TPOOJIEMbI C YUETOM aHAIN3a UMEIOIIUXCSI MaTepUaTbHBIX
¥ HEMaTepHAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JEATEIbHOCTb, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB LEISM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHHUPOBATh M BBIIOJHATH pPabOTy B YCJIOBHUSX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE NP PEIICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE IeHCTBHS:

BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEOBATENFCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
paspenieHus: npodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOUCKY METOIOB
pelIeHus MPaKTHYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOAO0B IIO3HAHUS;

UCIIONIb30BaTh PAa3jMuYHbIE BHUABI ACSITENBHOCTH IO IMOJIYYEHHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YUEOHBIX M COIIMATIBHBIX TIPOCKTOB;

(dbopMUPOBATh HAYYHBIA THI MBIIIICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTENbHON NEATEIHHOCTH U
JKU3HEHHBIX CUTYaITUsX;

BBISIBJISITh TIPUYMHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJIM3MpPOBATh 3aj7ady, BBIJABUTATH
TUNoTe3y €€ pelleHus, HaXxOAUTh AapryMEHTHhl IS JO0Ka3aTelbCTBA CBOMX YTBEPXKIACHUU,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHATM3UPOBATh IIOJNyYEHHBIE B XOJ€ pEIIEHHWs 3aJadd pPe3ylbTaThl, KPUTHYECKU
OILIEHUBATh UX JJOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT,

OCYILIECTBIIATh II€JICHANPABICHHBIN MOMCK IMEpPEeHOca CPEACTB U CIOCOOOB JeHCTBUS B
POoECCHOHANIBHYIO CPENY;

yMETh TIEPEHOCUTHh 3HAHWS B TO3HABATEIBHYID M  MPAaKTHYECKyI0  00JacTu
KU3HEEATENIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC WJCH, IpEIJaratb OPUTHHAIBHBIC TOIXOABI W PEIICHHS, CTABHTh
po0JIeMBI U 3a/1a4H, JOMYCKAIOUINe aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nngopManmeii:

OpUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HMH(poOpManuu (TeKcTe yueOHOro mocodus,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOJOTHUECKUX CIOBapsSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIW3UpPOBaTh HHGOPMALMIO DPA3JIMYHBIX BUIOB U (QOpPM
IpeJCTaBICHUs, KpPUTUUECKU OLIEHUBATh €€ JI0CTOBEPHOCTh M HETPOTHUBOPEUHBOCTH;

dbopMynUpoBaTh 3ampoCchl W TPUMEHATH pa3jMYHbIE METOABI TpPU TOHCKE U OTOOpe
Ouosiornueckoi nHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOJHEHUSI YIeOHBIX 33714,

nproOpeTaTh ONBIT KCHOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpIIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIH30BAHUS PA3TNYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpPMY TPEACTABICHUS OHOJIOTHYECKOM
uHpopmaruu (cxemsl, TpaduKu, AHarpaMMbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

HCIIOJIb30BaTh HAy4YHBIM $3bIK B KauecTBE CpeACTBa MpH paboTe C OMOJOTHYEecKOu
uH(popMaliel: MPUMEHITh XUMUYECKUE, QU3NUYECKUE W MaTeMaTHYeCKHE 3HAKU U CHUMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKIATYpPY, HCIONB30BaTh M MPEOOpPa3OBHIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAJISITHOCTH;



BJIQ/IETh HABbIKAMHU pACMO3HABaHUS M 3alUThl HMHpoOpManuu, HHOOPMALMOHHON
0€30MacHOCTH JINYHOCTH.

OBiaieHUe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU /1€CTBUSAMM:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCeX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAiore
WIH JUCKYCCUU TIO CYIIECTBY 0OCYyXIaeMoil TeMbl (YMEHHE 3a7aBaTh BOIMPOCHI, BHICKA3BIBATH
CY)KJIGHUSI OTHOCHUTEIIbHO BBINOJHEHUsI TIpeajaraeMou 3ajay, Y4UThIBaTh HHTEPEChl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa WA JUCKYCCUN);

pacro3HaBaTh HeBepOaJbHBIE CpEICTBAa OOIICHMsS, MOHMMATh 3HAYEHHE COIMAIbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUSI KOH(DIIMKTHBIX CUTYAllUi, YMETh CMTYaTh KOH(QIUKTHI U
BECTHU IEPETOBOPHI;

BJIQJIETh PA3NUYHBIMU CIIOCOOAMU OOIEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
IPYTHUX JIOACH, MPOSBIATh YBOXKUTEIHLHOE OTHOIICHHE K COOECeHUKY U B KOPPEKTHOH (opme
(GhOopMyIMpPOBATh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C MCIOJIB30BAHHEM SI3BIKOBBIX
CPENCTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHMMATh ¥ UCIOJh30BaTh MPEHMYIICCTBA KOMAHJIHON W MHIUBUAYATbHOUW paObOTHI IpU
pemeHnn OMOoIOrnYecKoi mpoOIeMbl, 000CHOBBIBATh HEOOXOJMMOCTh MPUMEHEHHS TPYITOBBIX
dbopM B3aMMOCHCTBYSI IPU pELICHUH YyueOHOM 3a/1auH;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHI C yu€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T0 YjieHA KOJIEKTUBA;

NPUHUMATh [€TM COBMECTHOM JIESTENIbHOCTH, OPraHW30BBIBATH M KOOPJAWHHUPOBATH
JEUCTBUA IO €€ INOCTUKEHUIO: COCTABIATH IUIAH JCHCTBUM, PACIpPENENATh POJU C YyU4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHOM paboThI;

OIICHUBATh KaueCTBO CBOETO BKJIAJA M KaXXJIOTO y4YaCTHHKA KOMaH/bl B OOIIMI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPHUSIM;

npeasiaraTh HOBbIE NPOEKTHI, OLIEHUBATh HJAEU C MO3UIUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMUECKOE TOBEJACHUE B PA3IMYHBIX CHUTYaIUsX,
MIPOSIBIISTH TBOPUECTBO M BOOOPaKEHHE, OBITh MHUITUATHBHBIM.

OByaieHHe YHHBEPCAJbHBIMH PEryJsiTHBHBIMU J1eHCTBUAMM:

1) camoopranu3anus:

WCIIOJIh30BaTh OMOJIOTMUECKHE 3HAHUS IS BBISIBJICHUS TPOOJIEM M HMX pEIICHHS B
KU3HCHHBIX M YICOHBIX CUTYaIIHSIX;

BBIOMpATh HA OCHOBE OMOJOTHYECKHX 3HAHHH IEJIEBBIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUSIX M TOCTYNKAaX MO OTHOIICHHWIO K >KMBOM HPHUPOJIE, CBOEMY 3J0POBBIO U 30POBBIO
OKPY KaIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISATH IMMO3HABATEIBHYIO JESITEIBHOCTD, BBISBIATH MPOOJIEMEI,
CTaBUTh U (OPMYyIUPOBaTH COOCTBEHHBIC 3aJauyd B 00pa30BaTEIILHON JAEATEIBHOCTH U
JKU3HEHHBIX CUTYalLMSIX;

CaMOCTOSITENIbHO COCTABJISITH IJIaH PelIeHusl MpoOaeMbl C YIETOM HMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MIPEIMOYTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;



OLIEHUBATb IPUOOPETEHHBIN OIBIT;

CHocoO0CTBOBATh (HOPMUPOBAHHIO U TIPOSIBICHUIO MIMPOKOHN SPYIUIIMH B PA3HBIX 00JACTAX
3HaHMUN, IOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTHUBBI B JESATCIBHOCTb, OLICHUBAThH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
U MBICJIUTEJIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, NCIOIb30BATh MPUEMBI pedIieKCuu
JUIsl OLIEHKU CUTYalluH, BIOOpA BEPHOT'O PELLCHMS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKCHHUIO;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;

3) npunsiTHe cedsl M APYIHUX:

IpUHUMATh ce0sl, TOHMUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;

IpU3HaBaTh CBOE NIPABO U IPABO APYTUX HA OIINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmeTHbie pe3ynapTaThl ocBoeHus: nporpammbel COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JESTEIbHOCTH MO MOJYyYEHUI0 HOBOTO 3HAHMS M NMPUMEHEHMIO 3HAHUU B Pa3IMYHBIX Y4eOHBIX
CUTyallusiX, a TaKK€ B pPEAJbHBIX JKU3HEHHBIX CHUTyallUsIX, CBS3aHHbIX ¢ Ouojorueil. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTaBIEHBI [0 roJjaM 00yueHHs.

[IpenmerHble pe3yabTaThl OCBOEHMs YydeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJIKHBI OTpaX<aTh:

c(OpMUPOBAHHOCTh 3HAHUI O MeCTe W POJM OWOJIOTMM B CUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HaYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEeKa JIJIsl PelleHUs )KU3HEHHbIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIEpPKaHWE OMOJOTHYECKHX TEPMUHOB U MOHATUM: KHU3HB, KJIETKa,
opranusM, Merabonu3sM (0OMEH BeImeCTB M  MpPEBpalleHUEe DHEPruu), TOMeocTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KHBBIX  CHCTEM, CaMOBOCIPOHM3BEICHUE
(penpoaykuus), HacJIeACTBEHHOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE;

YMEHHME H3JaraTb OHOJOTHYECKHE TEOpHH (KJIETOYHas, XpPOMOCOMHasi, MyTalllOHHas,
[EHTpaJibHasl JIoTMa MOJeKyJsipHOi Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
Baguiosa) u yueHus (0 LeHTpax MHOT00Opa3us U MPOUCXOXKICHNUS KyIbTypHBIX pacTeHuit H. U.
Bagunosa), onpeaensTs rpaHUIbl UX TPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHUE BIa/leTh METOJaMHM HAy4HOrO NMO3HAHUS B OMOJIOTMU: HAOJIIOJEHUE U ONHCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SBIECHUH, OpraHu3alys M MPOBEACHHE OHOJOTHYECKOTO
DKCIIEPUMEHTA, BBIIBW)KCHHE THIIOTE3bl, BBISABICHUE 3aBUCUMOCTH MEXKIY HCCIEAYEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYE€HHBIX DPE3YJIbTaTOB, MCIIOJIB30BAaHHBIX HAYYHBIX MOHATHH,
TEOpUH U 3aKOHOB, YMEHHE JICJIaTh BBIBOJbI HA OCHOBAHUU TOJIYyYCHHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATh CYLICCTBEHHBIC IPU3HAKU BUPYCOB, KJIETOK IMPOKAPHUOT U JYKApHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHa BEIECTB U



IPEBpAILCHHs] SHEPTUU B KIIETKE, (POTOCHHTE3a, MJIACTUYECKOIO M HHEPreTHUecKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, Pa3MHOXKEHMSI, NHIUBUAYAIbHOIO Pa3BUTUS
opraHusma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SBJICHUM, JIS1 IPUHATHS IPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM )KU3HHU C LI€IbI0 00eCIIeYeHus
0€30MIaCHOCTH CBOETO 3[0POBbS M 3J0POBBS OKPYXKAIOIIUX JIOACH, COOMIOACHUS HOPM
IPaMOTHOTO TOBEJEHHUS B OKPYXKAIOWIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCIIOJIb30BAaHUS JIOCTUKEHUH COBPEMEHHOW OMOJIOTMU M OMOTEXHOJIOTHH Ul pallOHAIBHOIO
HPUPOONOIb30BAHNUS;

YMEHHUE pemaTh »3JIeMEHTapHbleé TeHETHYEeCKHE 3aJadyd Ha MOHO- W JAUTHOpPHIHOE
CKpEeIIMBaHKe, CIEIUICHHOE HACJIE0BAaHHE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUIs IpeJicKa3aHusl HaclleZJ0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPAaTOPHbIE M MpPaKTUUYECKUue paboThl, COONIIOAATh MpaBUia MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0OBAaHHUEM;

yYMEHHE KPUTHYECKH OIICHHWBATh M WHTEPHPETHPOBATH HH(OPMAIMIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHMUA W3 Pa3IMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOW HMH(pOpMaIMK, HAYYHO-TIONYJISIPHBIE MaTepUallbl), STUYECKHE ACIEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOMIeHHs, 0000Imas
Ouonornyeckyro HMHGOpPMALMIO M3 HECKOIbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOEHMsI yueOHoOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYyHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apyOEeKHBIX yUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeLLeHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE pPacKpbIBaTh CO/Iep)KaHUe OMOJIOTMUECKUX TEPMUHOB U MOHATHUI: BUJI, TOMYJISIIINS,
reHO(OH[, JBOJIOLMS, JBIXKYIIME CHJIbl ((AKTOpPhI) SBOJIIOLMH, MPUCIIOCOOIEHHOCTb
OpraHM3MOB, BHJ000pa3OBaHUE, »JKOJOrMYeckHe (HaKTOpbl, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEAYLICHTHI, IIENU MUTAHUs, YKOJIOTHIYEeCKas MupaMuia, OnoreomneHos, ounocdepa;

yMEHUEe Wu3iarate Ouonorndeckue Teopuu (dBomonMoHHas Teopus Y. lapBuHa,
CHUHTETHYECKasl TEOPHUs SBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsiieBoro cxonacraa K. M.
bapa, yepenoBaHus rnaBHbIX HampaBiaeHud u nyted sBomounu A. H. CeBepuosa, ydeHus o
ouocdepe B. 1. Bepranckoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yYMEHHUE Ba/IeTh METOJaMH HAy4YHOTO MO3HAHHS B OMOJOTrWU: HAOJIOJCHHE M OIMCAHHE
KHUBBIX CHCTEM, TIpPOLIECCOB M SBIECHUHM, OpraHu3alys M IPOBEJCHHE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXIY HCCIETyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE NOJYyYEHHBIX PpEe3yNbTaTOB, HCIOJb30BAHHBIX HAYUHBIX MOHSTHMH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBObl HA OCHOBAHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJOTHUECKUX 00BEKTOB: BUJIOB,
HOMYJSALUM, TNPOAYLEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OIEHO30B U HKOCHCTEM,
OCOOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  HM3MEHUMBOCTH, €CTECTBEHHOIOo  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTraHU3MOB, JEHCTBHS 3KOJIOTMYECKHX (DaKTOPOB Ha
OpraHM3MBl, IEPEHOCA BEIIECTB U MTOTOKA YHEPIMH B 3KOCUCTEMAX, AHTPOIIOI€HHBIX N3MEHEHUI



B DKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOpOTa BEIIECTB M OMOr€OXMMHMYECKHUX ILIHMKIOB B
ounocdepe;

YMEHUE TPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBIICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C LENbI0 00ecTieueHust
0€30MacHOCTH CBOETO 3JI0POBbS U 3J0POBbSl OKPYKAIOIIUX JIFOJIEH, COOJIIOIEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOWIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCTIOJIb30BaHUS JOCTHKEHHIH COBPEMEHHOM ouonoruu Uit panroHaIHLHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pellaTh 3JeMEHTapHble OMOJOTMYecKHe 3aJaud, COCTaBISATh CXEMbI IepeHoca
BELIECTB U SHEPTUU B 3KOcUcTEMAaX (LIENU MUTaHUA);

YMEHHUE BBIOIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHia TPU
paboTte ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OILIEHUBATh W HHTEPIPETHUPOBATH HH(OpMAINIO OHOIOTUYECKOTO
COJIepKaHUs, BKIIOYAIONIYIO0 IICEBAOHAYYHbIC 3HAHWUSA W3 PAa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOi WH(pOpPMANWHK, HAYYHO-TIOMYJSIPHbIE MaTepuallbl), pPacCMaTpPUBATh TJIOOAIBHBIC
9KOJIOTHYECKHE MPOOIEMbI COBPEMEHHOCTH, (hOPMUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOMIeHHs, 0000Imas
Ouonornyeckyro HMHGPOPMANKI0O W3 HECKOJIBKHX HWCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHUe pa3aeioB U TeM nudpoBbIe
Ne n/m P Kontpoabnbie | IpakTuueckue (upp )
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
bubnunoreka LIOK
L bronorns kax Hayka 2 0 05 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 JKuBbIC cHCTEMBI U X OpPraHU3aIUs 1 1 0 https://m.edsoo.ru/7f41c292
. bubnnorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 0 1 https://m.edsoo.ru/7f41c292
bubmuoreka [{OK
4 KuzHenesreabHOCTb KJIETKH 6 1 0.5 https://m.edsoo.ru/7f41c292
5 PasmHOXeHUE 1 HHANBUAYAIBHOE pa3BUTHE 5 0 05 bubnnorexa [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh M K3MEHUYMBOCTh 3 0 15 bubmmoteka IIOK
OpPraHU3MOB ' https://m.eds00.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 1 0 bubnnorexa [JOK
OMOTEXHOJIOTUHU https://m.edso0o.ru/7f41¢c292
bubnmorexa LIOK
8 Pesepeiioe Bpens L 0 0 https://m.edso00.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 4
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11 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3aejioB U TeM nudpoBbIe
Ne n/m P Kontpoabnbie | IpakTuueckue (upp )
NPOrpamMMblI Bcero o0pa3oBarTejibHbIE
padoThI padoThI
pecypchl
bu6nmoreka [IOK
1 IBOIMIOLKOHHAS GHONOTHA 9 1 1 https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUE U pa3BUTUE KU3HU HA 9 1 05 bubnnorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OpraHu3MbL 1 OKpYKaiOWas cpeia > 0 05 https://m.edsoo.ru/7f41cc74
bubnuoreka [IOK
4 1 .
Coo011ecTBa U YKOJIOTHYECKUE CHCTEMBI 9 0.5 https://m.edsoo.ru/7fA1cc7A
bubnunoreka LIOK
P 2
> C3CPBHOC BpeMi 0 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2.5
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