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IMNOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mnporpamMmbl 1O OHOJIOTHM TEOPETUYECKYI0 OCHOBY JMJISi OMNpEICTICHHS
NOIXO0JM0B K (OpMHpOBaHUIO cojepxkaHus ydeOHoro mnpeamera «buomorus» cocraBuiIu:
koHuentyanbHble nojoxenus @I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJNEH, COIEpKaHMs,
pe3ynbTatoB 00ydeHUs M TpeOOBaHMM K YPOBHIO MOJATOTOBKH BBITYCKHHKOB, IOJIOKEHUS 00
0o0IMX IENsIX W MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmero obpaszoBanus B Poccuiickoit deneparium, a TakKe MOJOKEHHS O crienupuke OMOJIOTHH,
e€ 3HAYCHUWU B TIO3HAHHWH >XUBOW MPHUPOABI M OOECICUCHHH CYIIECTBOBAHUS YEIOBEUECKOTO
oOmiectBa. CorjaacHO Ha3BaHHBIM MOJIOKEHUSM, ONPEAETICHbl OCHOBHBIE (PYHKIIMU POTPAMMBI 10
O6uosioruu u e€ CTpyKkTypa.

[Tporpamma mo Guosioruu Aa€T MpenCcTaBICHUE O LENsxX, 00 00IIel cTpaTeruu 00y4YeHus,
BOCIIUTAHUS M PA3BUTHA, OOYUYAIOIIMXCS CpeAcTBaMH YydeOHOoro mpemmera «buomorusy,
onpezenseT o00s3aTeNIbHOE MPEIMETHOE COJEp)KaHHE, €ro CTPYKTYpY, paclpeaeiceHue Io
pa3zenaMm M TeMaM, PEKOMEHIYEMYIO IOCIeA0BaTeIbHOCTh M3YyUeHHsI Y4eOHOro MaTepHuaia C
y4ETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH 00pa30BaTeIbLHOrO Mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00Y4atOLTHXCSl.

B mporpamMe mno OHONOTMHM TakXe YYMTHIBAIOTCA TpeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM M MPEAMETHBIM pe3ylibTaTaM oO0ydeHuss B (OPMHUPOBAHHUU
OCHOBHBIX BUJIOB Y4€OHO-TTI03HABATEIbHOM JESTEILHOCTH YUEOHBIX JEHCTBHI, 00y4aromuxcs mno
OCBOCHHMIO COJIEPKaHMsI OMOJIOrMYECKOr0 00pa30BaHUsL.

B nmporpamme mo 6umonorum (10-11 kmaccel, 6a30BbIil YPOBEHB) peaii30BaH MPHHITUI
MPEEMCTBEHHOCTH B W3Y4YeHMH Ouonoruu, Omaromaps dYeMmy B HEH mIpocMaTpuUBaeTCs
HAIpPaBJIEHHOCTh HA Pa3BUTHUE 3HAHUI, CBSI3aHHBIX C (OPMHUPOBAHHUEM E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX  OpPUEHTAIMH  JIMYHOCTH, DKOJOTUYECKOTO  MBIIUICHUS,
NPEJCTaBICHU O 370pOBOM 00pa3e JKM3HM U OEpeXHBIM OTHOIIEHHEM K OKpYKarolen
npupoaHoii cpene. [loaTromy Hapsaay ¢ U3ydeHneM o01eOnOTOTHIECKUX TEOPUHA, a TAKKe 3HAHHUH
O CTPOCHHHM HUBBIX CHCTEM pa3HOTO paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HUX
MPOIIECCOB B MPOrpaMMe 0 OMOJIOTHH YIeJICHO BHUMAHUE UCIIOJIb30BAHUIO MTOJTYICHHBIX 3HAHUN
B TOBCEIHEBHOM JKM3HM [UIsl pElICHUs MNPHUKIATHBIX 3a7ad, B TOM 4HCIe: NpOopUIaKTHUKU
HACJICJICTBEHHBIX ~ 3a00JIeBaHUN  YENOBEKa, MEIUKO-TEHETHYECKOrO  KOHCYJIbTHPOBAHUS,
000CHOBaHHUS HKOJIOTUYECKHU 11€JIeCO00pa3HOro MOBEACHHUS B OKpYXKaloIlel MpUpPOAHOIl cpele,
aHaJIM3a BIMSIHHUSI XO3SHWCTBEHHOW NEATEIHHOCTH YENOBEKAa Ha COCTOSHUE NPUPOIHBIX U
HCKYCCTBEHHBIX AKOCHCTEM. YCHJICHHE BHUMaHHUS K MPUKIATHOW HANpPaBICHHOCTH y4e€OHOIO
npenMera «bUONIOTHSY MPOJAUKTOBAHO HEOOXOIUMOCTBIO OOECIICUCHHS YCIOBUHN ISl PEIleHUs
OJIHOI M3 aKTyallbHbIX 33/1a4 MIKOJBHOTO OMOJIOrHYecKOro o0pa3zoBaHus, KOTOpas Mpeanoaraer
dbopMupoBaHHE Y OOYYArOIIMXCS CIIOCOOHOCTH aJanTHPOBATHCS K W3MEHEHUSM JUHAMUYHO
Pa3BHUBAIOIIETOCS] COBPEMEHHOT'O MUPA.

Buonorust Ha ypoBHe cpeaHero o0Imiero odpa3oBaHUs 3aHMMaeT BaxxHoe MecTo. OHa
obecrieunBaeT (HOPMHUPOBAHHE y OOYYAIONMIMXCS TMPEJACTABICHUNH O HAYYHOW KapTUHE MUDa,
pacumpsieT 1 0000IIaeT 3HAHHS O KHUBOW MPUPOJE, €€ OTIMUYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alMl M OHBOJIIOLMH, CO3AAaET YCJIOBUS [UIs: TO3HAHWSA 3aKOHOB >KUBOW MPUPOJIBI,
dbopmupoBaHus (YHKIIMOHATHHOW TPAMOTHOCTH, HABBIKOB 30OPOBOTO M Oe30macHOro odpasa
YKU3HU, SKOJIOTUYECKOTO MBIIIJICHUS, IEHHOCTHOTO OTHOIICHHUS K KUBOI MPUPOJE U YETOBEKY.

Bonpmioe 3HaueHue OWONIOTHS WMEET TakKe [HJs PEIICHUS BOCHUTATEIBHBIX W
Pa3BUBAIOIIMX 33/1ay CpeHEro o0Iero oopa3oBaHus, cConuaau3anuu ooyyaromuxcs. M3yaenune
Omonoruy 00ecreynBacT yCIoBUs sl JOPMUPOBAHUS HHTEIUICKTYAITbHBIX, KOMMYHHUKAITHOHHBIX
U UHGOPMALMOHHBIX HABBIKOB, JCTETHYECKON KYyJIbTYpbl, CIIOCOOCTBYET MHTErpalliu
OMOJIOTUYECKUX 3HAHUN C TPEICTABICHUSMU M3 JPYrUX y4EOHBIX MPEIMETOB, B YaCTHOCTH,
¢busuky, xumun U reorpaduu. HazpanHble MonokeHHs 0 MpeJHa3HAYeHUH y4eOHOro mpeaMera
«buonorus» coCcTaBWIM OCHOBY ISl ONIPEICIICHHSI TOAXO0/I0B K 0TOOPY U CTPYKTYPUPOBAHUIO €r0
coJlepKaHusl, IPECTaBICHHOTO B IpOrpaMMe 10 OMOIOTHH.



OT160p conepxkanus yueObHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPa3HOTO MOAXO0/a, B COOTBETCTBUM C KOTOPHIM O0YyYaroIIUecs TOJIKHBI
OCBOHTH 3HAHMS M yMEHHs, 3HAUUMbIE Ui (OpMUPOBaHUS OOIIEH KyIbTYphl, ONpEACSIoNIne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpYKaIOIEH TNPUPOJHON cpere, BOCTpeOOBaHHBIE B
MOBCETHEBHOM KHM3HU U MPAKTUYECKON nesTenbHOCTH. Ocob0e MeCcTo B ATOW CHCTEME 3HAaHUUN
3aHUMAIOT 3JIEMEHTBl COJIEp’KaHus, KOTOphIE CIyKaT OCHOBOM g (QopMHUpOBaHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBECHHO-HAy4YHOW KapTUHE MHpPa M LEHHOCTHBIX
OPUEHTANMAX JTUIHOCTH, CTOCOOCTBYIOMINX TYMaHHU3AIIMN OMOJIOTHYECKOTO 00pa30BaHus.

CTpyKTypHpOBaHHE COJEpKaHHS Y4eOHOro MaTepuayjia B IporpamMme IO OHOJIOrHU
OCYIIIECTBJICHO C YYETOM NMPUOPUTETHOIO 3HAUEHUS 3HAHMM 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
JKUBOU IIPUPOJIBL, O €€ YPOBHEBON OPraHU3aLUU U 3BOJIIOLMH. B COOTBETCTBUU C 3TUM B CTPYKTYpE
yuebHoro npeamera «buonorus» BbIIEIEHBI CleAYIOUINe cofepxKaTelbHble TuHuu: «buonorus
Kak Hayka. MeTo/ipl HayduHOTro To3HaHusm», «Kierka kak Ouosnorndeckas cucrema», «Opranusm
Kak Ouoyiornyeckasi cucreMay, «Cucrtema U1 MHOrooOpa3ue OpraHudeckoro Mupa, « BOJIOLUs
YKUBOU NMPUPOABI», «IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTI».

Henp u3yuenuss yuebHoro mpeamera «buonorus» Ha 06a30BOM YpOBHE — OBJIAJICHHE
00y4aromMUMHUCS 3HAHUAMH O CTPYKTYPHO-(DYHKIIMOHAIBHOW OpPraHM3allUU >KUBBIX CHUCTEM
pPa3HOTO paHra v NpUoOpEeTeHHEe YMEHUN HCIIONIb30BaTh 3TH 3HAHUS JUIsl TPAMOTHBIX JIEUCTBUH B
OTHOIIEHUH OOBEKTOB KUBOI MPHUPOJIBI U PEIICHUS PAa3IHUHBIX KU3HEHHBIX IPOOIIEeM.

JlocTuxkenue 1uenu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE
o0ecreynBaeTcsl pelIeHUEM CIeyIOINX 3a/1a4:

OCBOEHHE OO0YYarOIMIMMHCS CUCTEMbl 3HAHUN O OHOJIOTUYECKUX TEOPHUSIX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpPaBUJIAX, CIY)KAIIMX OCHOBOH g (HhOpMUpPOBAHHS
NPEACTABICHUI O €CTECTBEHHO-HAYYHOM KApTHHE MHpa, O METOJaxX HAay4YHOIo IIO3HaHWI,
CTPOCHUHU, MHOT000pa3sMH M OCOOCHHOCTAX >XHBBIX CHCTEM PA3HOTO YPOBHS OpraHU3allHH,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBaHUSIX B OMOJIOTHY;

¢dopmupoBaHre y 0OydaOUIMXCS MO3HABATEIbHBIX, WHTEIUIEKTYAJIbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B Mpollecce aHalM3a JaHHBIX O MYTSAX Pa3BUTUS B OMOJIOTMH HAYYHBIX B3TJISOB,
U U NOIXO0J0B K U3YUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alUy;

CTAaHOBJICHHE Yy OOydJarommuxcsi oOmel KynbTyphl, (YHKIMOHAJILHON TPaMOTHOCTH,
pa3BUTHE YMEHHH OOBACHATH U OLICHUBATH SIBJICHUS OKPY)KAIOLIETO MHpa XKMBOH MPUPOJBI HA
OCHOBaHUU 3HAHUH U ONBITA, MOJYYCHHBIX PU U3y4YEHUU OUOJIOTHH;

dbopMupoBaHHE y OOydYaIOUUXCS YMEHUN HWILTIOCTPUPOBATH 3HAYCHUE OMOJOTHYECKHX
3HAHUM B MPAKTUYECKOW JEATEIBbHOCTH 4YEJIOBEKA, PAa3BUTUHU COBPEMEHHBIX MEIUIMHCKHX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

BOCIUTaHHE YOEKIEHHOCTH B BO3MOKHOCTH MO3HAHHS YEJIOBEKOM >XHUBON MPHUPOJIBI,
HE00X0IMMOCTH OEpEXHOT0 OTHOILICHUS K HEH, COOTIOACHUS STHUECKUX HOPM IIPH MPOBEICHUH
OMOJOTUYECKHUX UCCIIEJOBAHMUI;

OCO3HAHME LIEHHOCTH OMOJIOTMYECKUX 3HAHUM JJIs1 MOBBIIICHUS YPOBHS KOJIOTMYECKON
KYJIBTYPBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS,;

NpPUMEHEHHE NPUOOPETEHHBIX 3HAHUN M YMEHUH B TOBCEJIHEBHOW XHU3HH Ul OLIEHKU
MOCJIC/ICTBHM CBOEHW NEATEILHOCTH IO OTHOIICHHWIO K OKpY)Karolel cpene, coOOCTBEHHOMY
3JI0pOBbIO, 0OOCHOBAHHE U COOIIOICHUE Mep MPO(PUIAKTHKH 3a00I€BaHHH.

B cucteme cpeanero obmiero oopazoBanus «buonorusy», nzydaemasi Ha 6a30BOM ypOBHE,
SABISETCS 00S3aTENbHBIM YYEOHBIM MHPEIMETOM, BXOAAIIMM B COCTaB IPEeIMETHOH 001acTi
«EcTecTBEeHHO-HAY4YHBIE IPEIMETHI.

Jast u3ydeHuss Omosiormm Ha 0a30BOM YpPOBHe CpegHero o0mero o0pa3oBaHUsA
orBoauTcs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henei0), B 11 kiaacce — 34 yaca (1 yac
B HeJleJ10).



COILEPKAHUE OBYUYEHUA

10 KJIACC
Tema 1. Bnosnorus kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTUH C OOLIECTBEHHBIMHU, TEXHUUYECKUMU U IPYTHUMHU
€CTeCTBEHHBIMH HaykKaMmu, (umocoduel, STHKOW, 3CTETUKOH W mpaBoM. Posb Ouomoruu B
dbopMHpPOBaHUK COBPEMEHHOW HAy4YHOH KapTHUHBI Mupa. CucTemMa OMOJOTUYECKUX HaYK.

MeTobl To3HAHMS KUBOW MPUPOABI (HAOII0AEHNE, SKCIEPUMEHT, ONMCaHUEe, H3MEPEHHE,
KJaccuukanus, MOJETMPOBaHNUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX ).

JdeMoHcTpanum:

Hoptpertst: Y. Hapsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon nu ®@. Kpuk.

Tabnuiret U cxeMbl: «MeTOoIbI TO3HAHUS JKUBOW TIPUPOIBI.

JlabGopaTopHble H MpaKkTH4YecKue padoTbi:

[Tpaktuyeckas pabota Ne 1. «Vcnonp3oBaHHWE pPA3IUYHBIX METOJOB MpPH H3YyYCHUU
OHOJOTHYECKIX OOBEKTOB.

Tema 2. ’KuBble cuCTEeMbI M UX OPraHHU3aIUA.

Kusbie cucrembl (6uocHcTeMBbl) Kak HpeAMeT u3ydyeHus Ouonoruu. OTIHYUE KHUBBIX
CHCTEM OT HEOPraHUYECKON MPUPOJIBI.

CpoiictBa OumocucteM U UX pa3HooOpasue. YPOBHM OpraHu3alUu OHOCHUCTEM:
MOJIEKYJISIPHBIM,  KJIETOYHBIM,  TKAHEBbIA,  OpPraHW3MEHHBIM,  MOMYISLIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTreoeHOTHYEeCKU), OMOC(hEpHBIH.

JdemoHcTpaumu:

Tabmuuel u cxembl: KOCHOBHbBIE TNPHU3HAKH JKU3HW», «YPOBHU OpraHU3allMU KHBON
HIPUPOIBD».

O6opynoBanue: Mmoaens Moiekyisl JJHK.

Tema 3. XumMHYeCKHil COCTAaB U CTPOCHHE KJICTKH.

XUMHYECKUH  COCTaB  KIETKM.  XHMMHYECKHE  DJIEMEHTBI:  MaKpOd3JEMEHTHI,
MHUKpO3JeMeHThl. Bojia 1 MuHepalibHbIE BEILIECTBA.

@yHKIMKA BOABI U MHUHEPAIBbHBIX BeEIIeCTB B KieTke. llommep:kaHue OCMOTHYECKOrO
Oananca.

benku. CoctaB u cTpoeHue 6e1K0B. AMUHOKHUCIOTHI — MOHOMEPHI 0eKkoB. HezameHumbIe
U 3aMEHHUMBIC AMHHOKHCIOTHL. AMHMHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpPBI OEIKOBOU
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W 4YETBEpTUYHAs CTPYKTypa). XUMHUECKHE
cBoiicTBa OenkoB. buonorudeckue GpyHKIUNU OEIKOB.

depMeHTH — OMosormueckue Katanu3atopbl. CTpoeHune (hepMeHTa: aKTHBHBIN IIEHTD,
cyocrpatHas  crnenuduuHocts. Kodepmentsl. Butammubl.  Otiauuus  pepMeHTOB  OT
HEOPraHWYECKHUX KaTaIn3aTOPOB.

YrneBoabl: MOHOCaXapu bl (TIII0K03a, pud03a U Ie30KCHpr003a), IucaxapuIsl (caxaposa,
JAKTO3a) W ToJucaxapuibl (KpaxMmaj, TJIMKOTEH, Ie/UIIoo3a). buonorndeckue GyHKIIHH
YIJIEBOJOB.

Jluruaer:  Tpurnmunepunbl, Qocdonunuasl, crepounbl. [ uapodrbHO-THAPOGOOHBIC
cBoiicTBa. buonorndeckue ¢yHkiuu aununoB. CpaBHEHUE YIIIEBOJOB, OCTKOB U JUMHUIOB KaK
VMCTOYHHKOB YHEPTUU.

Hyxneunnossie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkmun JIHK. Crpoenne m ¢ynkmum PHK. Bumer PHK. AT®: crpoenue u
byHKIMN.

[uTonorus — Hayka o kJjerke. KiierouHas Teopus — mpuMep B3aUMOJCUCTBUS UACH U
¢dakToOB B HAYYHOM MO3HAHUHU. MeTOIbI H3y4eHUS KIECTKH.

Krnerka kak nenoctHas xuBas cucrema. O01ue npu3Haky KIETOK: 3aMKHYTasi Hapy>KHas
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, cucTeMa CHHTe3a Oerka.



Tunbl KkIeTOK: SyKapuOTHYecKas U Tmpokapuorndeckas. OCOOEHHOCTH CTPOEHUS
MpoKapruoTHUecKor kiaeTku. Kietounas crenka 6akrepuii. CTpoeHHE SyKapUOTHIECKON KIICTKH.
OCHOBHBIE OTJIMYHS PACTUTEIIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAIHUKC, WX (YHKIIHH.
[Ina3maruveckas memOpana, e€ cBoicTBa W (QyHKuumu. LluTorurasma m e€ oOpraHoMAbL.
OnnomemOpannbie opranouibl kietku: JI1C, ammapar ['omsmxu, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHOUAbI KJIETKA: MUTOXOHPHUH, MIACTUABL. [Iponcxoxienne MUTOXOHAPUA U m1acTul. Bussl
wiactug. HememOpaHHble OpraHoufbl KIETKHA: PUOOCOMBI, KJIETOYHBIA LEHTpP, LEHTPHUOIH,
PECHUYKH, KTyTUKU. DYHKIIUN OpraHOUI0B KJIETKU. BKiltoueHus.

Anpo — perynsaTopHbIi IeHTp KieTku. CTpoeHue sapa: siaepHas 000JI09Ka, Kapuoriazma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcHOpT BEILIECTB B KJIETKE.

JdeMoHcTpanum:

[Moptpetsl: A. JleBenryk, P.T'yk, T.IlBann, M. lnelinen, P.Bupxos, [Ix. YoTcos,
®. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

J[lnarpammbl: «PacripeeeHue XUMHUYECKHX JJIEMEHTOB B HEXHUBOU  IPUPOAE»,
«PacrnpeneneHre XMMAYECKUX JIIEMEHTOB B )KUBOU MIPUPOAE.

Tabauiel 1 cxemsl: «llepuonuyeckas Tabaua XUMHUYECKUX 3JEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOJbI», «bruocunTe3 Oenkay, «CTpoeHrne MoJIeKybsl 6enka», «CTpoeHne GpepMeHTay,
«Hyxnennossie kucnotel. [JHK», «Ctpoenue monekynsl ATO», «CTpoeHne 3yKapuoTHYECKOM
KieTkn», «CTpoeHue KUBOTHOM KIeTKn», «CTpOeHHEe pacTUTENIbHOW KIeTKn», «CTpoeHue
MPOKAPUOTUUECKOHN KIIETKNY», «CTpOEHUE A/1pa KIETKH», «Y TIIEBOABDY, «JIMIUIb».

OO6opyioBaHME: CBETOBOM MHKPOCKOI, O0OpYAOBaHHE JUIs NPOBEACHHUS HAOIIOJCHU,
U3MEpPEHUi, SKCIEPUMEHTOB, MUKPOIIpENapaTbl PacTUTENbHBIX, )KUBOTHBIX U OaKTepHaNbHbBIX
KJIETOK.

JlabGopaTopHble U MpaKkTHYecKue padoTbi:

Jlaboparopuast padora Ne 1. «/3yueHue KaraaTuTHYECKOW aKTUBHOCTH ()EpPMEHTOB (Ha
pUMepe aMHJIa3bl WIIA KaTaiaas3bl)y.

JlaGopatopnass pabora Ne2. «M3ydeHue CTPOEHHUS KJIETOK PACTCHUH, >KUBOTHBIX H
OaxkTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U X OMUCAHHE).

Tema 4. FKuzneneaTeJLHOCTDh KJIETKH.

OOmen BemiecTB, wWIM MeTabOIM3M. AccuMumsanus (TUTAaCTUYECKU 0OMEH) U
JTUCCUMMJIIALINS (SHEPTETHYECKUH 0OMEH) — JIBE€ CTOPOHBI €IMHOTO MpoIecca MeTadonu3ma. Poib
3aKOHOB COXPaHEHHUSI BEIECTB ¥ SHEPTUU B TOHMMAaHUU MeTaboIm3Ma.

Tunbelr oOMeHa BemecTB: aBTOTPOGHBIN U rereporpodHbiii. Poins ¢pepmeHTOB B 00OMEeHE
BEIIECTB U MIPEBPAIICHUH SHEPTUHU B KIIETKE.

®dortocunre3. CBeroBas W TemHOBas (a3el ¢orocuHTe3a. Peakuumm ¢oTocuHTe3a.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE (POTOCHHTE3a IS KU3HU Ha 3emiie. BiusiHue ycnoBuid
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UPYIONe OakTepuu. 3HAUCHHE XEMOCWHTE3a IJI KU3HU Ha
3emuie.

DHepreTudyeckuii 0OMEH B KJIeTKe. PacuienieHue BeHIeCTB, BBIICICHHE U
aKKyMYJINPOBAHME SHEPTUU B KJIETKe. DTalbl d3HepreTudeckoro oomena. I'nukonus. bpoxxenue u
ero Buabl. KucmopomHoe OKHCIeHHE, WIM KIeToyHoe abixanue. OKUCIUTEThHOE
dbochopunupoBanue. DPPEKTUBHOCTh FIHEPTETUIESCKOTO OOMEHA.

Peaknum wmarpuunoro cunte3a. l'enernyeckas wundopmamus u JHK. Peammuszauums
reHeTu4ecKkoi mHpopmanuu B KiIeTKe. [ €eHeTHYEeCKU KOJ M €ro CBOWCTBA. TpaHCKPHUIIIIHS —
matpuunblii cuaTe3 PHK. Tpancnsanus — 6uocunres 6enka. Dtanbl Tpancasanuu. KonupoBanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3€e OeKa.

Hexnerounsle ¢opmbl ku3Hu — BHpychl. Mcropus otkpeitusi BupycoB (/.
. BanoBckuit). OcoOCHHOCTH CTPOCHHMSI W JKU3HEHHOTO IMKJIa BHpPYCOB. bakrtepuodaru.



Bonesnu pacteHuil, >)kWBOTHBIX M YEIIOBEKA, BhI3bIBacMble BUpycamu. Bupyc ummyHoneduimra
yenoBeka (BUY) — Bo3oymutens CIIMJla. OOpaTHas TpaHCKpUIIMS, peBepTa3a M WHTErpasa.
[IpodunakTrka pacnpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHUH.

JdemoHcTpaumnu:

Hoprpets: H. K. Konsuos, J. U. UBanosckuit, K. A. Tumupsizes.

Tabmumbl ~ w  cxembl: «Tunel  muTanus», «Metabomusm»,  «MHUTOXOHIPHUSY,
«DHepreTrueckuii 0OMen», «Xioporacty, «Dotocuntes», «Ctpoenune [IHK», «Ctpoenue u
dbyHKIMOHUpOBaHWE TeHa», «CuHTe3 Oenka», «[eHernueckwii kom», «Bupycsm,
«bakrepnodarn», «Ctpoenne wu xu3HeHHbld 1Kn Bupyca CIIMa, Oakrepuodaray,
«Pemmukanms JJHK».

Ob6opynoBanue: moaenu-anmnkanun «Y asoenue AHK u Tpanckpunuus», «buocuntes
oenkay, «CTpoeHHE KIETKU», MoJienb cTpykTypsl JJTHK.

Tema S. PasMHOKeHHEe M HHIMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounsnii muki, wiM >KM3HEHHBIM UK KieTku. MHTepdasza m muto3. Ilporeccsl,
npoTekaromue B uHTEepdasze. Pemmukanus — peakuus marpuyHoro cuntesa JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapuOTHUIl. J[MIUIOWTHBIA W TarUIOWIHBIA XPOMOCOMHBIC
HaOopbl. XpoMatuasl. L{uTonornueckne OCHOBBI Pa3MHOXKEHUS U WHIWBUIYaTbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenune knetku — muto3. Ctaguu muto3sa. [Ipouecchl, mporucxoasinye Ha pa3HbIX CTaIUAX
MHUTO3a. BHOIOrHYeCcKHii CMBICT MUTO3A.

[TporpamMmmupyemMast THOETH KJIETKU — alloNTOo3.

@opmbl  pa3MHOXKEHHS OpraHM3MoB: Oecmojioe U TMosioBoe. Buasl Oecnonoro
Pa3MHOXXCHHUS: JICJICHHE HAJIBO€, TTOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKIINH.

[TonoBoe pa3MHOXKEHUE, €r0 OTIIMYHUSA OT OECIOIOrO.

Metiio3. Craguu meitosza. [lporeccsl, npoucxondiue Ha cTagusx Menosa. [loBexpenue
xpomocoM B Meiio3e. Kpoccunrosep. buonornueckuii CMbICI U 3HaYE€HHUE MEH03a.

I'amerorenes — mporecc 00pa3oBaHUS MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BBIE JKEIE3BI:
CEMEHHHUKU U SMYHUKH. OOpa3oBaHME W PAa3BUTHE MOJOBBIX KIETOK — ramer (CIepMaTo30H,
SIIIEKJIeTKa) — crhepMaTtoreHe3 u  oBoreHe3. (OCOOEHHOCTH CTPOCHHUS SUIIEKIETOK |
criepmaro3ouoB. OmnogorBopenue. [laprenorenes.

NunuBuayanpHoe pa3BuTHE (OHTOTEHE3). DMOpHOHAIBHOE pPa3BUTHE (IMOPHOTEHE3).
Oranbl 3MOPHOHATIBHOTO PA3BUTHUSI Y IMO3BOHOYHBIX >KMBOTHBIX: JApPOOJIEHHE, TracTpyJsiLus,
opranorenes. [TocToMOproHaNbHOE pa3BUTHE. THIBI MOCTIMOPUOHATBFHOTO PA3BUTHS: MPSIMOE,
HemnpsiMoe (JIMYMHOYHOE). BiusiHMe cpeipl Ha pa3BUTHE OPraHu3MoOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pazButue pacrenunii. OHTOreHe3 BETKOBOTO PACTEHUSI: CTPOCHUE CEMEHU, CTAIUHU
pa3BUTHA.

JdemoHcTpaumu:

Tabnuiet u cxembl: «@OpMbI pa3MHOKEHHSI OPraHU3MOBY, «J{BOITHOE OIJIOJOTBOPEHHE Y
IIBETKOBBIX PAaCTCHUI», «BereTaTuBHOE pa3MHOKEHHUE pACTEHUNY, «JleIeHe KIETKH OaKTepuiiy,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpoeHHE XpOMOCOMBI», «KieTouHblid HUK, «Pemiukanus
JHK», «Mutos», «Meios», «IIpsimoe u HenpsiMmoe pazBUTHEY, «] 'aMeTOreHe3 y MIIEKOMUTAKIIUX
U yesioBekay, «OCHOBHBIE CTAJIUU OHTOTEHE3a.

O6opyaoBaHKe: MUKPOCKON, MHKpompenapaTsl «CrnepMaTo30uabl MIIEKOIHUTAOIIETO»,
«Slitueknerka miekonuTaroero», «Kapruokunes B KJIeTkax KOpPEIIKa JyKay, MarHuTHas MOJEJIb-
anmukanus «Jlenenne kiaetkn», moaens JTHK, moxens MmeradazHnoit XpoMOCOMEI.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

Jlaboparopnast pabota Ne 3. «Habmonenre MuTO3a B KJIIETKAaX KOHYMKA KOPEIIKa JyKa Ha
TOTOBBIX MUKPOIpETapaTax.




Jlaboparopnass pabora Ne 4. «M3ydyeHuwe CTpOCHHS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciieqcTBEHHOCTh M H3MEHYMBOCTH OPTaHU3MOB.

[Ipenmer u 3agaum reHetuku. FMcropus pasButus reHeTukd. Posib muronoruu u
SMOPHOJIOTHH B CTAHOBJICHUU I'€HETHUKH. BKIIam poCCHICKUX 1 3apyO0eKHBIX YIEHBIX B Pa3BUTHE
TeHETUKU. MeTonbl TEeHETUKH (THOPHUIOJIOTMYECKUH, I[MTOTCHETUYECKUH, MOJICKYISIPHO-
reHeTudeckuii). OCHOBHBIC TEHETUUECKHE TTOHATHA. | eHeTHuueckasi CHMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpeIlUBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBaHUsA  NPU3HAKOB,  yCTaHOBJEHHble  ['. Menaenem.
MoHorubpuaHoe CKpelBanue. 3aKoH eJMHO00pa3us THOPUAOB MEPBOro nokojaeHus. [Ipasuiio
JIOMAHUPOBAHUA. 3aKOH paclleruieHus npu3HakoB. ['mmore3a uyucToThl ramer. [lomHoe wu
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpugHoe CKpemMBaHUE. 3aKOH HE3aBUCHMMOTO  HACJICIOBAaHUS IPU3HAKOB.
[{uToreHeTn4eckre OCHOBBI JUTHOPUIHOTO CKpEIIMBAHHS. AHAIU3UPYIOIIEE CKpEIIMBAHHUE.
Hcrnonp30BaHNne aHATM3UPYIOMIETO CKPEIIMBAHUS JJI ONPEACIICHUS TEHOTHIIA 0OCOOH.

CueruienHoe HacnenoBaHue mnpu3HakoB. Pabora T.Moprana 1o CcHEMJICHHOMY
HacJIeIOBaHMIO reHOoB. HapyllieHue cueryieHust TeHOB B pe3yJibTaTe KPOCCUHIOBEpA.

XpOMOCOMHas TEOPUS HACIEACTBEHHOCTU. [ eHeTUUeCKre KapThl.

I'eneruka nona. XpoMOCOMHOE ONMPENEICHUE M0JIa. AYTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
l'omorameTHble W TeTeporaMmeTHble OpraHu3Mbl. HacliemoBaHue NPU3HAKOB, CHEIJICHHBIX C
TIOJIOM.

N3menunBocTh. Buibl ©13MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEICTBEHHAs. PoJib cpeibl
B HEHACIEJCTBEHHONW HW3MEHYHMBOCTH. XAapaKTEPUCTHKA MOAU(PUKAIMOHHOW HW3MEHUYMBOCTH.
Bapuanuonsslii psn v BapuanuonHas kpusass. Hopma peakiuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHBIC TTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYNBOCTH.

HacneacTBeHHas, WM TeHOTUIINYECKAst, K3AMEHUYNBOCTh. KOMOMHATHBHAS H3MEHUYHNBOCTb.
Meiio3 W T1OJOBOM TPOIECC — OCHOBAa KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTarmoHHas
U3MEHYUBOCTh. Kiaccudukanusi myranuid: TreHHbIe, XpPOMOCOMHBIC, T€HOMHBbIE. YacToTa u
NPUYHHBI MyTaluidi. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIIEICTBEHHOU
u3meHuuBocty H. V1. BaBuioga.

BuesnepHast HaclneACTBEHHOCTh U U3MEHUYHUBOCT.

I'enernka uenoBeka. Kapuorun uenoBeka. OCHOBHbIE METO/bl T'€HETHUKH YeEJIOBEKa:
TE€HEATOTHYCCKUM, OJIM3HEIOBBIM, IHUTOTCHETHYECKUH, OHOXUMUYECKUM, MOJICKYJISIPHO-
reHetudyeckuii. CoBpeMEHHOE OIpeAelieHHEe TEeHOTUIA: MOJHONEHOMHOE CEKBEHHUPOBAHME,
TEHOTHUIHUpPOBaHKWE, B ToM uucie ¢ nomomipio I[1I[P-anamm3a. HacnencrBenHsie 3aboseBaHus
YyelloBeKa: TeHHble Ooyie3HW, OOJIE3HHM C  HACIEACTBEHHOW  MPeapacrloiOKEHHOCTHIO,
XpoMocoMHBIe OosiesHu. ComaTudecKkue M TreHepaTHuBHbIE MyTanuu. CTBOJIOBBIE KIIETKH.
[MpuHIMTIBEL 3M10pOBOTO 00pa3a KU3HU, AUATHOCTUKH, MPOPHUIAKTHKH U JICUYCHHUS TeHETUIECKUX
Oose3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTHPOBAaHUE. 3HAYCHUE MEAUIIMHCKOW TCHETHKU B
MPEIOTBPALICHUH U JICUCHUU TeHETUIECKUX 3a00JIeBaHUI YEITOBEKA.

JdemoHcTpaumnu:

Hoprpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBuios.

Tabnuiel U cxeMbl: «MOHOTHOPHIHOE CKPEIIMBAHUE U €r0 IIUTOTCHETUYECKAs OCHOBAY,
«3aKOH pacUICIUICHUs] W €ro UIUTOr€HETHYECKas OCHOBa», «3aKOH YHUCTOTHI TaMmeTy,
«durunOpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPHUIHOTO CKPEIIMBAHUS,
«Meiio3y, «B3anMoieicTBUE aJlIEIbHBIX T€HOBY, «['€HeTHUeCKue KapThl PACTEHU, )KUBOTHBIX U
yenoBekay, «l'eHernka mosa», «3aKOHOMEPHOCTH HACIEIOBaHUS, CLEIUIEHHOTO C IOJIOMY,
«Kapuotunbel denmoBeKa W JKUBOTHBIX», «Buapsl wu3MeHumBOoCTHY», «MoaudukanuoHHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-dakropan, «['eHeTHKa Tpymm KpoBu», «MyTalioHHAs
W3MEHYHUBOCTD.




Ob6opynoBanue: Moaenu-amminkanuu «MoHOrHOpHAHOE CKpemuBaHuey», «HemomHoe
JOMHUHHUpOBaHHE», «/lurnbpuanoe ckpemBanue», «llepekpéct XpoMocom», MHKPOCKOI H
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu GopMbl KPbUIbEB U OKPACKU Tena), repdapuid
«I"opox moceBHOW.

JlabopaTopHble H IpaKTHYeCKHe Pad0ThI:

Jlabopartopnast pabota Ne 5. «M3yuenue pe3yabTaToB MOHOTHOPHUIHOTO U TUTHOPHUIHOTO
CKpEIIUBAHUS Y IPO30(HIIBI Ha TOTOBBIX MHKPOIPETIapaTaxy.

Jlabopartopnas padota Ne 6. «3yuenne MoaupUKaIIMOHHON N3MEHUYUBOCTH, TIOCTPOCHUE
BAapUALMOHHOTO Ps1a U BAPUALIMOHHON KPUBOI».

Jlaboparopnast pabora Ne7. «Amnanu3 wMyTamuid y Jpo30omiibl  HA  TOTOBBIX
MUKpOTIpenaparax.

[Tpaktrueckas padota Ne 2. «CocTaBlICHHE W aHAJIN3 POJAOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiexkniusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa M MPOLECC. 3apOXKICHUE CEJEKIMU U JIoMecTuKamus. Yuenue H.
M. BaBmiioBa 0 IieHTpax MPOMCXOXKACHUS W MHOTOOOpaswsi KyJIbTYPHBIX pacTeHui. LleHTpsI
MPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, TOPOAA, LITAMM.

CoBpeMeHHBIE METOJIbI CeNeKIIMU. MacCOBBIM M WHIWBHUAYATBHBIM OTOOPHI B CENEKIIMH
pacTeHuii U KUBOTHBIX. OTleHKa dKCTepbepa. BIM3KOpOJACTBEHHOE CKpEITMBAHUE — UHOPHUIMHT.
Yucras muaus. CKpenmBaHue YUCThIX THHUHN. ['eTeposuc, nim rudbpuanas cuia. HepoacrBennoe
ckpemBanue — ayTOpunuar. OtrganéHHas ruOpuamzanus M e€ ycrexu. VICKyCCTBEHHBIH
MyTareHe3 M IMOJyYeHUE IMOJMIUIONAOB. JIOCTMKEHUS CENEKIMM pPAaCTeHHUH, JKUBOTHBIX H
MUKPOOPTaHU3MOB.

buoTtexHonorusa kak oTpacib NPOU3BOACTBA. ['€HHAs WHXKEHEpUs. ODTamnbl CO3JIaHUS
pexombunantHoi JIHK u Ttpancrenneix opranu3moB. Kierounas umxenepus. Kietounble
KyJlIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHnid. KiloHupoBaHue BBICOKOIPOAYKTHUBHBIX
CENIbCKOXO3SHUCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHEe U 3Tudeckue mnpodiembl. MO —
FeHEeTUYECKH MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCcTpanuu:

IMoptpetsl: H. . BaBusnos, U. B. Muuypun, I'. /[. Kapneuenko, M. ®@. IBaHOB.

Tabnuiel u cxembl: kKapTa «LIeHTpBI MPOUCXOXKACHHUS W MHOT000pa3us KyJIbTYPHBIX
pactenuit», «llopoabl TOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHUi», «OTnanéHHas
rubpuam3amus», «Paboter akamemuka M. @. UBanoBa», «llomummounus», «OOBEKTHI
ouorexHonorun», «Kinerounsle KylabTypbl U KJIOHUpOBaHUE», «KOHCTpyupoBaHHE U TEPEHOC
T€HOB, XpPOMOCOM.

O6opyaoBaHKe: MYJISDKU IJI0JIOB U KOPHEIJIONOB AUKUX (OPM U KYJIBTYPHBIX COPTOB
pactenwii, repoapuii «CenbCKOX03sUCTBEHHBIC PACTEHUSY.

JlaGopaTropHble U MpaKkTH4YecKue padoTbi:

Okckypcusi «OCHOBHBIE METOJABI U JOCTHIKCHHS CENIEKIIUA PACTCHHMH W KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIM y4acTOK, B TEIUIMYHOE
X035UCTBO, TA00PATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. DBo/nrONMOHHAsA 0HOJIOTHS.

[Ipennocsliki BO3HUKHOBEHHS 3BOJIOLMOHHON TEOpUHU. DBOJIIOLIMOHHAS TEOpUs U €€
MecTO B OMoj0ruy. BiusHue 3BONIOIIMOHHON TEOPUH Ha pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CupnerenbctBa 3BoyoLMU. [lasieoHTONIOrMYECKHE: MOCIIENOBATEILHOCTD IOSIBICHUS
BUJIOB B [1AJIEOHTOJIOTMYECKOH JIeTONMCH, TepexoHbie hopMbl. bruoreorpaduueckne: cXoaCcTBO U
paznuune hayH u GJIop MaTepUKOB U OCTPOBOB.



DOMOPHOJIOTHYECKUE: CXOACTBA U Pa3iIuyusl dMOPHOHOB pa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, aAHAJIOTWYHBIC, PYIMMEHTapHbIC OpPraHbl,
aTaBU3MBbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHU3MOB HACIEJACTBEHHOCTH H
OCHOBHBIX METa0O0JNYECKUX MTyTEH Y BCEX OPraHU3MOB.

OpomonmonHass Tteopust Y. JlapBuHa. Ilpennochliku BO3HMKHOBEHMSI JapBUHU3MA.
JIBIOKyIIME CHMJIBI  3BOJIIOLMU BUAOB 1O JlapBuHY (M30BITOYHOE pa3sMHOXKEHHE IpU
OTPaHUYEHHOCTH PECypcoB, HeompenenéHHas HW3MEHUYMBOCTb, OOphOa 3a CyllecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3osmonuu (CTO) u e€ 0oCHOBHBIE TIOJIOKEHUS.

MuxkposBomronus. [lomynsanusa kak eIMHULA BUAA U DBOJIIOLUN.

JBmwxyue cuibl ((pakTopsl) SBOJMIOLKMU BHIOB B MpHpoje. MyTallMOHHBIN Mpolecc U
KOMOMHATUBHAs U3MEHYMBOCTb. [lonmynsaioHHbIe BOJIHEI U Apeiid reHoB. M3omsamus u Murpars.

EcrecTBeHHbIl 0TOOp — Hampapistromuil (akrtop 3Boitoruu. DOpMbI €CTECTBEHHOTO
otbopa.

[TprucnocoOaeHHOCTh OPraHU3MOB KakK pe3ybTat 3BoJronuH. [Ipumeps! npucnocobiaeHuit
y OpraHu3MoB. ApoMop(03bl U UINOAJANITALIIH.

Bun u BupmooOpasoBanue. Kputepum Bunma. OcHoBHblE (OpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.

MaxkposBosonust. PopMbl IBOIIONUM: (pueTHyeckas, AUBEPreHTHas, KOHBEPTreHTHAs,
napaniensHas. HeoGpatumocTs 3Bomonuu.

[IpoucxoxkaeHue  OT  HECHEUUAIM3UPOBAaHHBIX  mpeakoB.  [Iporpeccupyromas
crenuanu3anus. AranTUBHas pagualys.
JdeMoHcTpanum:

[Moptpertst: K. JIunnen, XK. b. Jlamapk, Y. Hdapsun, B. O. Kopanesckuii, K. M. bap,
3. I'ekkenb, @. Mrounep, A. H. Ceseprios.

Tabmumpl  u  cxewmbl: «Pa3BUTHE OpPraHUYECKOTO MHUpa Ha 3emie», «3apobIIn
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CYyIIECTBOBAHUEY,
«EctectBenHbii  0TOOpP», «MHOrooOpaswe COpTOB pacTeHuit», «MHoroodpasue Mmopos
KUBOTHBIXY, «[Tonynsum, «MyTanuoHHas U3MEHYUBOCTHY, «ApomMopdo3bI»,
«Mmmnoananranun», «OO0mas aereHepanus», «J[Bwkymme cuibl 3Bomtonuny, «Kaprta-cxema
mapiipyra nyremectBus Y. Jlapsuna», «boprba 3a cymectBoBanue», «lIpucnocoOieHHOCT
opranu3mMoBy, «I eorpadudeckoe BuI000pa3zoBaHuE», « IKOJIOTHIECKOE BHI000pa30BAHUE).

O6opynoBaHue: KOJUIEKITHS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH, HA0OP TIO/IOB U
ceMsiH, Kosutekuus «[IpuMepsl 3alUTHBIX TPUCTIOCOOIEHUN Y KUBOTHBIX», MOJIeNb «OCHOBHbBIE
HaIMpaBJICHUS 3BOIIOINNY», 00bEMHAs MozieNb «CTpOEHUE TOJIOBHOTO MO3Ta MO3BOHOUHBIX.

buoreorpaduueckass kapra mupa, KoiieKuus «@PoOpMbl COXPAHHOCTH HCKOMAeMbIX
JKUBOTHBIX U PACTCHUI», MOJenb amuivkanus «llepexkpéct XpoMocom», BIIayKHBIE IIperapaTsl
«Pa3Butne Hacekomoro», «Pa3BuTme mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPBUTHEB H OKPACKH TEIa).

JlaGopaTopHble U MpaKkTH4ecKue padoTbi:

JlaGopatopnas padora Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

Jlaboparopnast pabora Ne2. «Ommcanue TPUCIOCOOICHHOCTH OpraHu3mMa U eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe H pa3BUTHE )KM3HU HA 3emJie.

JloHay4yHbI€ NIPEACTABICHUS O 3apOXKACHUU KU3HU. HayuHbple runoTe3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: abMOreHe3 W MaHChepMus. XUMHUYecKas 3BONOnMA. AOHMOTCHHBIM CHHTE3
OpPraHWYECKHUX BELIECTB U3 HEOPTAHMYECKUX. DKCIIEPUMEHTAIbHOE MOATBEPKICHIE XUMUUECKOU
sBomtonny. HauanbHeie sTamnsl Ononorndeckoii aBomtonuu. [ unmoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYP U BO3HHMKHOBEHHE MPOTOKJIETKU. [lepBble KIETKM U HX HBOJIOLHUAL.
®opMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.



Pa3BuTHe )xu3HM Ha 3eMiie 1o 3pam u nepuogam. Katapxeil. Apxeiickas u nporepo3onckast
apsl. [1aneo3oiickas 3pa u e€ mepuoabl: KeMOPUNUCKUH, OPJIOBUKCKUH, CHUTYPUICKHMA, IEBOHCKHH,
KAMEHHOYT OJIBHBIH, IIEPMCKU.

Me3so30lickas 3pa U €€ MepUoJIbl: TPUACOBBIN, FOPCKUM, METOBOM.

KaiiHo30iicKas 3pa u €€ nepro/pl: ajgeoreHOBbIN, HEOT€HOBBINH, aHTPOIIOTEHOBBIH.

XapakTepucTruKa KJIMMAaTa M T€OJOTMYECKHX MporeccoB. OCHOBHBIE ATallbl HBOJIIOLUU
PacTUTENILHOTO M )KMBOTHOT'O MUpa. ApoMop( 036l Y pacTeHHH U KUBOTHBIX. [l0siBIeHKE, paciBeT
Y BBIMUPaHUE TPYII KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak OTpa)keHUE BOMIOIUU. OCHOBHBIE CUCTEMATUUECKUE
TPYIIIBI OPraHU3MOB.

OBomronusl  4yenoBeKa. AHTpOIOJIOTHS Kak Hayka. Pa3Butue mnpeacraBieHud o
IIPOUCXO0KICHUH YesloBeKa. MeToibl u3yueHus antponorenes3a. CxoAcTBa U pazinyus 4eloBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YETIOBEKA.

JBwxkymue cuiabl (pakTopsl) aHTpororeHeza. HacneacTBeHHas W3MEHYMBOCTh U
ecTecTBEeHHBbIH 0TOOp. OOIIecCTBeHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUil TPyla, MBILICHHE,
peysb.

OCHOBHBIE CTaJMM U BETBHU SBOJIOLMHU YEJIOBEKA: aBCTPAJIONUTEKH, UENOBEK yMEIbIi,
UYenoek mnpsmoxondmmii, YenoBek HeaHaepTainbckuid, YenoBexk pasymubiii. Haxonku
HCKOIIaeMBIX OCTAaTKOB, BPEMsl CYIIECTBOBAHHUS, 00JaCTh pacHpoCTpaHeHUsi, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSI.

YenoBeueckne pacsl. OCHOBHbIE OOJIBIINE pachl: €BpoINeouIHas (eBpa3uiickasi), Herpo-
aBcTpajioniHass  (dPKBaTOpUaibHAsI), MOHTOJOMIHAs  (a3MaTCKO-aMepHKaHCcKas).  YUepTsl
pUCIocOo0ICHHOCTH MPEICTABUTENEH YETOBEUECKUX pac K YCIOBHIM CyllecTBOBaHUsA. EnUHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[Moptpetst: @. Penu, JI. [Tactep, A. . Onapun, C. Muuiep, I'. FOpu, Y. lapBuH.

Tabauiet u cxeMbl: «Bo3HukHOBeHHE COTHEYHON CUCTEMBI», «Pa3BUTHE OpraHUYeCcKOro
mupay», «PactutenbHas kinerka», <«KuBoTHas kiuetka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasl CUCTEMAa OPraHUYECKOro MHpa», «CpaBHEHUE aHATOMUYECKUX UYEPT CTPOEHUS
YyelloBeKa U UYeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJICOHTOJIOTMYECKUX HaXOJOK
IIPEAKOB COBPEMEHHOIO 4elloBeKay», «/lpeBHeimne moau», «/IpesHue moau», «llepsbie
COBPEMEHHBIE JIIOIN», «HUeloBeuecKne pach».

Ob6opynoBanue: Myispku — «[Ipoucxoxkaenne demoBeka» (OIOCTBI  aBCTPAJIONMUTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMaHbOHIIA), CIECNKU WM U300pa)KeHHs] KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeNoBeKa (KaMHH-4ONIepsl, pyOmia, ckpebia), reoXpoHoJIoruyeckas tabiauia,
KoJuteKus «@OopMbI COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHUII.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

[Tpaktrueckas pabora Ne 1. «M3ydeHHEe NCKOMAEMBIX OCTATKOB PACTEHUM M KUBOTHBIX B
KOJUIEKLIASAX .

DKCKypcusi «DBOIONNS OPTaHUIECKOr0 MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBINH WU
KpaeBeAUECKU My3eil).

Tema 3. Opranu3mbl 4 OKpPY:KAKIIAs cpeaa.

DKOJIOTHsl Kak HaykKa. 3aJadyd M pasliesibl 3KOJOTMU. MeTonbl 3KOJIOTHYECKUX
UCCJICIOBAHMI. DKOJIOTUIECKOE MUPOBO33PEHHUE COBPEMEHHOTO YEIOBEKA.

Cpenpl  oOuTaHMs  OpPraHU3MOB:  BOJAHAs,  HA3eMHO-BO3JAYIIHAs,  IOYBEHHas,
BHYTPHUOpPTaHU3MEHHASI.

Oxonornueckue (axroprel. Kinaccudukanmsi skogorndeckux (GakTopoB: aOMOTHYECKHE,
OMOTHYECKUE B aHTPOIOTeHHBIC. J[elicTBHE HKOIOTHUECKUX (PaKTOPOB HA OPTraHU3MBI.

Abunotnyeckue  (QaxkTophl:  CBET, TEMIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocobneHnst OpraHu3MOoB K ICHCTBHIO a0MOTHUECKUX (hakTopoB. bruomornuecknue puTMsl.



buotnueckne Qakropbl. Buapl OHMOTHYECKHUX  B3aUMOJCUCTBUN: KOHKYPCHIIHS,
XHUIIHUYECTBO, cUMOMO03 U ero ¢opMmsbl. [lapazutusm, koomnepanus, MyTyaliu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCANIM3M, HEUTpaidu3M. 3HaueHHe OHOTHYECKHX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEPUCTHKU mnonyasauuu. OCHOBHBIE MOKAa3aTeNu MOMYJISALHH:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, Murpauud. JluHamuka
YUCJICHHOCTH MOMYJISALNHI U €€ perysius.

JdemoHcTpaumnu:

Hoprpetst: A. I'ym6onsar, K. @. Pynwe, D. ['ekkens.

Tabnuibl u cxemsl: kapta «lIpupomHbie 30HBI 3eMan», «Cpenbl 0OMTaHUS OPTaHU3MOBY,
«Doronepuoauzmy, «llonmymsuuuy», «3aKOHOMEPHOCTH POCTA YHUCICHHOCTH MOMYJSLUU
uHpy3opun-Tydenprny, «llumesbie nenmy.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

Jlaboparopnas pabota Ne 3. «Mopdosornueckre 0COOEHHOCTH PACTCHHH U3 Pa3HBIX MECT
0o0UTaHUSD.

Jlaboparopnas pabota Ne 4. «BrnusiHEE CBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTruyeckas padora Ne 2. «[1oxc4€Tr IIIOTHOCTH MOMYIISAIMA Pa3HBIX BUJOB PACTCHHI.

Tema 4. Coo0miecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobOmectBo  opranu3mMoB —  Owomneno3. CTpykTypbl  OuoIlleHO3a:  BHIOBaf,
pOCTpaHCTBEHHas, Tpopuueckas (rmumieBas). Bunsl-nomuHanTel. CBs3M B OHOIIEHO3E.

DKoJIoTHYeCKHEe CHCTeMBbl (dKocucTembl). [loHsTHE 00 SKOcHCTeMEe W OHMOTEeOIeHO3E.
OYHKIMOHATBHBIE KOMIIOHEHTBI OKOCHCTEMBI: TPOAYIICHTHI, KOHCYMEHTBHI, pPEIYIECHTHI.
KpyroBopoT BemecTB W IMOTOK JHEPrUM B IdKocucTteMe. Tpodudeckue (MHUIIEBBIE) ypPOBHHU
skocuctembl. [lumeBbie nenu u cetu. OCHOBHBIE TIIOKa3aTeNyd HKOCUCTEMBI: OMomacca,
OPOAYKIMsI. OKOJOTUYECKHE NUpAaMUAbI: MPOAYKIUHU, YUCICHHOCTH, Ouomaccel. CBoicTBa
HKOCHUCTEM: YCTOMUUBOCTh, CAMOpETyIIsiLus, pazButue. CyKieccus.

[IpupogHbie 3KOCHUCTEMBI. DKOCHUCTEMBI 03Ep M pPEK. ODKOCHUCTEMAa XBOWHOTO WU
MIMPOKOJIUCTBEHHOTO JIECa.

AHTpOTIOTEHHBIE DKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOOIKOocHCTeMbl. bruonorndyeckoe u
XO03s5ICTBEHHOE 3HAUYEHHE arpOIKOCHCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak GakTop ycToMunBOCTH dKOcHucTeM. CoXpaHEHHE OMOJIOTMYECKOTO
pa3HooOpa3us Ha 3emiie.

VYuenue B. U. Bepranckoro o omocdepe. I'panuiibl, coctaB u CTpyKTypa Ouocdepsl.
XKusoe BemectBo U ero QyHkuuu. OcoOeHHOCTH OHOc(hepbl Kak TI00aTbHONW IKOCHCTEMBI.
JlunaMmuueckoe paBHOBecHEe U 0OpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemiecTB U OMOT€OXMMHUYECKHE ITMKIBI AJIEMEHTOB (yIJIepoia, a3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIH.

YenoseuecTBo B Ouocdepe 3emin. AHTponoreHHbIe u3MeHeHwusI B Onocdepe. [1odansHbIe
9KOJIOTUUYECKHE MPOOIJICMBI.

CocymecTBoBaHuE MPUPOIBI M YenoBeyecTBa. CoxpaHeHne OnopazHooOpa3usi Kak OCHOBA
ycroiunBocTu 6uocepsl. OCHOBA pallMOHANIBHOTO YIPaBICHUs MPUPOJHBIMU pecypcaMu U UX
UCTIONIb30BaHue. JlocTiKeHUsT OMOIOTHH U OXpaHa MIPUPOIBI.

JdemoHcTpaumnu:

Ioprpersl: A. /Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuid.

Tabmumpl u cxemsl: «llumessie nenmn», «buomeHo3: coctaB u cTpykTypay, «lIpupoaHbie
coobOmectBay, «llemu mnuTanus», «IKomormueckas nupamuga», «buochepa u yenoBeKy,
«KocucTeMa MIMPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA XBOMHOTO Jiecay, «broieHo3 Bogoémay,
«ArpoueHo3», «llpumepHblE aHTPOIOT€HHbIE BO3JACHCTBUS Ha NpUpoly», «Baxneimue
WCTOYHUKHU 3arpsi3HEHUs BO3JlyXa U TPYHTOBBIX BOA», «llouyBa — BakHeMIas cocTaBIsOILas
ouocheprr», «®Daktopsl ngerpaganuu  nouB», «llapHukoBeiii  3ddexr», «DakTOphI
paaumoaKkTUBHOTO 3arpsizHeHus ouochepri», «O0mas ctpykrypa onochepo», «Pacnpoctpanenue




KHU3HU B Onocdepe», «O30HOBBIN 3KkpaH Omocheps», «KpyroBopoT yriepoma B Guocheper,
«KpyroBopot azora B mpupoe».

Ob6opyioBaHMe: MOJEIb-ANTIITHKAIHS «Tunuunele OMOIICHO3bI», repoapuii
«PactutenpHbie  cooOmiecTBay, Kouiekuuu — «buoneHo3y», «BpeauTennm — BakKHEHIIHMX
CENIbCKOXO3SHCTBEHHBIX ~KYJIBTYp», TIepOapuu ¥ KOJUIGKIMM pACTeHUH U  KHUBOTHBIX,
MPUHAJICKAINUE K Pa3HBIM SKOJIOTMYECKUM Tpymnam ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, n300pakeHUs] OXpaHIEMbIX BUI0B PACTEHUH U KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
BHOJIOI'MN HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Cormacao ®I'OC COO, ycraHaBIMBalOTCS TpeOOBaHUA K pe3yJbTaTaM OCBOCHHS
00y4JarIUMHUCS TIPOrPpaMM CPETHETo 00IIero 00pa3oBaHus: TUYHOCTHBIM, METAIIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B crpykType JIUYHOCTHBIX pe3yabTaTOB OCBOCHHS mpeameTra «buonorus» BblAeNeHBI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYYaIOUIMMHCA  POCCHHMCKON  Ipa)kJIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIHLHOCTH M CAMOOIPEAENICHUIO,
HaJIMYMe MOTHMBALMU K OOYYEHHIO OHOJOTMHM, LEJICHANPABICHHOEC PpAa3BUTHUE BHYTPEHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KIIIOUEBBIX LIEHHOCTEH M UCTOPHUYECKHX TPAAULUN pa3BUTUA
OMOJIOTMYECKOr0 3HaHUS, TOTOBHOCTB U CIIOCOOHOCTH 00YYalOIUXCs pyKOBOICTBOBATHCS B CBOCH
JESTEIbBHOCTH 1IEHHOCTHO-CMBICIIOBBIMM YCTAHOBKAMU, MPUCYHIUMH CHCTEME OHOJIOrHYEeCKOro
00pa30BaHus, HATMUUE YKOJOTHUECKOTO NMPABOCO3HAHUSA, CIOCOOHOCTH CTaBUTH LIEJIU U CTPOHUTH
YKU3HEHHBIE IJIaHbl.

JInuHOCTHBIE pe3ybTaThl OCBOCHHUs NpenMeTa «bHONOrus» AOCTHraloTcsi B €IUHCTBE
yueOHOM M BOCTIHUTATEIbHON AEATEIbHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCUHCKUMHU
COLMOKYIbTYPHBIMU, UCTOPUYECKHUMH U TyXOBHO-HPABCTBEHHBIMHU IEHHOCTSIMU, NTPUHSATHIMU B
oOmiecTBe MpaBUJIaMH UM HOPMaMu MOBEACHUSI M CHOCOOCTBYIOT MpoOLiecCaM CaMOIIO3HAHUA,
CaMOBOCIIUTaHHSI M CaMOPA3BUTHUS, PAa3BUTUSI BHYTPEHHEH MO3MIMU JHMYHOCTH, MMAaTPHUOTH3MA,
YBa)XEHUSI K 3aKOHY M IPaBOMOPSAKY, YEJIOBEKY Tpyla U CTapuieMy MOKOJIEHHIO, B3aUMHOIO
yBKEHUs, OCEpE)KHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HAcleIui0 W TPaaulysIM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit denepanuu, NpUpoae U OKPY-KarolIen cpee.

JInuHOCTHBIE PE3yNIbTaThl OCBOCHHS YyueOHOro npeamera «buosorusy» TomKHbBI OTpaxarhb
TOTOBHOCTb M CITOCOOHOCTh OOYyYaroIMXCs PYKOBOJICTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEH
NO3ULIMEH JMYHOCTH, CHCTEMOH ILIEHHOCTHBIX OpHEHTAllMil, TO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAMIMOHHBIM IIEHHOCTSIM POCCHUHCKOro  0OIIecTBa,
pacumpeHue KU3HEHHOTO OIBbITa M OMbITa JIEATENLHOCTH B MPOLECCe peau3alliil OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIBHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIIUTAHUSA:

C(OPMHPOBAHHOCTh TPAKIAAHCKON MO3UIMH OOYYaroIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO O0IIeCTBa;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX MpPaB W OO0S3aHHOCTCH, yBaKCHHE 3aKOHA U
NPaBOTIOPSIIIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH JEATEIbHOCTH IPU CO3/IaHUH YUYEOHBIX IPOEKTOB,
pelIeHNH yU4eOHBIX U MO3HABATEIBHBIX 33]1a4, BHITIOJTHEHUN OMOJIOTHYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OMpPENENsITh COOCTBEHHYIO TIIO3HMIIMIO [0 OTHOIIECHUIO K SIBICHUSM
COBPEMEHHOM KHU3HH U OOBSICHATH €€;



YMEHHE YUUTBIBaTh B CBOMX JICHCTBHSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIIOJIEH C Pa3HbIMU YOSKICHUSAMHU, KYJIbTYPHBIMU LIEHHOCTSMU M COLIMAIbHBIM
IIOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHMYECTBY B TIIPOLIECCE COBMECTHOI'O BBINOJIHEHUS Y4EOHBIX,
[IO3HABATEIIBHBIX M HCCIIENOBATEIbCKUX 3aJay, YBaXXUTEIbHOTO OTHOLICHUS K MHEHUIO
OIITOHEHTOB MPU 00CYXAEHUU CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU E€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTHh POCCUICKOMN TpakTaHCKON MIEHTUYHOCTH, MaTPUOTH3MA, YBOKCHHS
K CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoauHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYPY, IPOIJIOE U HACTOSIIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K NPHUPOJHOMY HACIEOUI0 W NaMATHUKaM IPHUPOJIBI,
JOCTH>KEHUSM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUICKMX YYEHBIX B CTAaHOBJICHHE U pa3BHUTHE
OMOJI0TUY, TOHUMAaHUS 3HAY€HUs OMOJIOTUY B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOTO O0IIeCTBa;

ujeitHas yoex 1IEHHOCTb, TOTOBHOCTb K CITY>KEHUIO U 3amure OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyap0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IEHHOCTEH POCCUICKOT0 HAPOa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OILICHMBATh CHTYAIIUIO M MMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOpaﬂbHO-HpaBCTBeHHBIe HOpMBI U OCHHOCTH,

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBCHHOC OTHOIICHHUEC K CBOUM pO,Z[I/ITeJIHM, CO3JaHUKO CEMbU Ha OCHOBC
OCO3HAHHOTO MPHUHATUS IIEHHOCTEH CEMEHHOMN XU3HH B COOTBETCTBUU C TPAJUIMSIMHU HApPOJIOB
Poccuu;

4) 3cTeTUYEeCKOro BOCIUTAHMSI:

ACTETHYECKOE OTHOIICHUE K MHPY, BKJIIOYAs ICTCTHKY ObITA, HAYYHOTO M TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

MTOHMMAHHUE YMOIIMOHAIIBHOTO BO3CHCTBHSI )KUBOM MPUPOIBI U €€ IIEHHOCTH;

TFOTOBHOCTb K CaMOBBIPA)KCHUIO B Pa3HbIX BHUJAAX HCKYCCTBA, CTPCMIICHUC IIPOABJIATH
Ka4yeCcTBa TBOPYECKOW JIMUHOCTH;

5) puznyeckoro  BOCHHUTAHUA, (OPMHMPOBAHUA  KYJBTYPbI  3I0pPOBbS U
IMOLUMOHAIBLHOTO 0JIArOMOJTyqusi:

MMOHUMAaHUE W pealin3alus 3J0pOBOTO U O6e30macHOro odpasa XKU3HU (3J0pOBOE MTUTAHUE,
COONIOZICHHE TUTUECHUYECKHUX MPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perymsipHasi ¢u3MyYecKas AaKTUBHOCTb), OEpPEKHOIO, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIIEHHS K COOCTBEHHOMY (PH3UUECKOMY U IICUXHUYECKOMY 3/I0POBBIO;

MOHMMAaHWE LIEHHOCTH TMpPaBWJI HHIWBUIYAJTbHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYaIIUAX, YTPOXKAIOIINX 30POBBIO M KU3HU JIO/ICH;

OCO3HaHUE IOCJIEACTBUI U HENMPUSITHSI BPEIHBIX NPUBbIUEK (YHOTPEOJICHUS aIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHHSA:
TOTOBHOCTB K TPYZly, OCO3HaHHE IEHHOCTH MacTepCTBa, TPYIOI00HE;



FOTOBHOCTh K  AaKTUBHOM  JEATEIBHOCTHM  TEXHOJOTMYECKOM W COLHMAIBHOMN
HAIpPaBJIEHHOCTH, CHOCOOHOCTh MHUIIMHUPOBATH, IUIAHUPOBATh U CAMOCTOSITENIbHO BBINOJHATH
TaKyI0 JIeSITeIbHOCTD;

MHTEpEC K paziuyHbIM cepam npodeccuoHaNbHON NIEeATENbHOCTH, YMEHHE COBEPIIATH
OCO3HAHHBIHN BBIOOp OyayIIei nmpodeccuu U peaaTn30BbIBATh COOCTBEHHBIE )KU3HCHHBIE TUIAHBI,

TOTOBHOCTh M CTIIOCOOHOCTHh K OOpa30BaHUIO M CaMOOOPa30BaHUIO HAa MPOTSHKCHUH BCEH
KU3HU;

7) 3K0JI0rM4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 1eJIeco00pa3Hoe OTHOIIEHHE K IPUPOE KaK UCTOUHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS IKOJIIOTHYECKOW KYIbTYPBI: MPHOOPETEHUE OMBITA TUIAHUPOBAHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH Cpebl;

OCO3HaHUeE TTI00aTHHOr0 XapaKTepa IKOJOTHISCKUX MPOOJIeM U ITyTel UX PelIeHUs;

CIOCOOHOCTH MCIOJIL30BaTh MPUOOPETaeMble PU U3y4YEeHUU OMOJIOTHUHU 3HAHUSA U YMEHUS
IpHU PEIIeHUH TPOOJEM, CBSI3aHHBIX C PAMOHAIBHBIM MPUPOJONOIB30BAHUEM (COONIOICHUE
IpaBUJI MOBENECHMS B MPUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B 3KOCHUCTEMAX,
OXpaHy BUJIOB, 9KOCUCTEM, OHochepsl);

AKTUBHOE HENpPUATUE NEHCTBUM, MPUHOCAIIMUX BPEI OKPYKAlOLIEW MPUPOJHOM Cpere,
YMEHHE MPOTHO3UPOBATH HEOIArONMPUSATHBIC SKOJIOTHYECKHUE IMOCIEICTBUS MPEANPUHIMACMBIX
JIEUCTBUN U MPEIOTBPAILATH UX;

HaJU4Yhe PA3BUTOrO SKOJOTUYECKOTO MBILIUICHUS, HKOJOTUYECKOM KYJIbTYphI, OIbITa
JIEATEIbHOCTH  JKOJOTMYECKOM HAaNpaBIEHHOCTH, YMEHHMS pPYKOBOJCTBOBATbCA HMH B
[I03HABATEJIbHOM, KOMMYHUKATUBHOM M COLHUAIBHOM IPAKTUKE, TOTOBHOCTU K YYACTHIO B
MPaKTUYECKON JEATEIbHOCTH 3KOJIOTMYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd ¥ OOIIECTBEHHOH TMPAKTUKH, OCHOBAHHOTO Ha JUAJIOTE KYIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM U YUNTATEIbCKON KYJIBTYpPbI KaK CPECTBA B3AUMOICHCTBU
MEXIY JI0JIbMH U ITIO3HAHUS MUDAa;

MOHMMaHHE crenu(pUKN OMOIOTUM KaK HAyKH, OCO3HaHUS e posid B (OPMHPOBAHUU
PaAlMOHATILHOTO HAYYHOTO MBIIUICHHUSI, CO3/IaHUHU 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKarolleM
MUpEe Kak O eIWHCTBE TMPHUPOABI, 4YelOBeKa H OOIIecCTBa, B TMO3HAHUH MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelieHuu NpodIeM COXpaHeHUsI IPUPOTHOTO PaBHOBECHS;

yOKAEHHOCTh B 3HAYMMOCTH OMOJIOTHH TSI COBPEMEHHOM IUBIIIM3AINNA: 00ECTICUCHHUS
HOBOT'O YpPOBHSI Pa3BUTHUSl MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pemath pecypcHbie MpoOIeMbl Pa3BUTHS YEIIOBEUECTBA, TOUCKA MMyTEeH BBIXOJA U3 TI00ATBHBIX
9KOJIOTHYECKHX Mpo0sieM U o0ecrieueHus nepexoa K yCTOMUMBOMY Pa3BUTHIO, PALIMOHAIBHOMY
UCTIOJIb30BAaHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUN OMOJIOTUYECKUX 3HAHUM B LIEJSX MOBBIIMICHUS OOIIei
KYJBTYpBl, €CTECTBEHHO-HAyYHOH TPaMOTHOCTH, KaK COCTABHOW YacTH (PyHKIIMOHAIBHOM
TPaMOTHOCTH 00yJaronuxcs, poOpMUPYEMON MPU U3YICHUN OMOJIOTUH;

MMOHMMAHUE CYUIHOCTH METOAOB IMO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJydyaeMble 3HAHUS [Js aHajdu3a W OOBSCHEHUS SIBICHUMN
OKPYXAIOIIET0O MHUpPAa M MPOUCXOIANINX B HEM H3MEHEHHI, YMEHHE JelaTh OO0OCHOBAaHHBIC
3aKJIIOUYEHUsI HAa OCHOBE HAy4dHbIX ()aKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 MOJy4yeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BAaTh OWOJIOTMYECKUE 3HAHMS MJISl pelleHus
po0JieM B PeabHBIX )KH3HEHHBIX CUTYAIIHSIX;

OCO3HaHUE LEHHOCTH HAayYHOH JESATENbHOCTH, TOTOBHOCTh OCYILECTBIIATh IPOECKTHYIO U
MCCIIEI0BATENbCKYIO ACSITENbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M CHOCOOHOCTh K HEIMPEPHIBHOMY OOpa30BaHHIO M caMooOpa3oBaHUIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUH 1O OHWOJOTHH B COOTBETCTBUH C IKH3HCHHBIMH
NOTPEOHOCTAMH.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3ynbTaThl OCBOCHHs yueOHOro rnpeamera «bHoiorusy BKIIIOYAIOT:
3HaUMMBbIE Ui (DOPMHPOBAHUST MHPOBO33PEHUS  OOYYAIOUIMXCS  MEXKIUCHUTITMHAPHBIC
(MeXnpeIMeTHbIE) OOIIeHayYHbIE TTOHATHS, OTPAXKAIOIIKE [[ETOCTHOCTh HAyYHOW KapTUHBI MUpa
U crienu(rKy METO/IOB IMO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, SHEPTHUS,
SBJIEHUE, TPOIECC, CHUCTEMa, Hay4dHbI (akT, MPUHIUIN, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHsi, UCCIeAOBaHUEe, HAOIIOIEHUE, U3MEPEHUE, SKCIICPUMEHT M JPYTHX), YHUBEPCAIbHBIC
ydeOHble JeHCTBUS (ITO3HABaTEIbHbIC, KOMMYHUKATUBHBIC, PETYISITUBHBIE), 00ECIICUYNBAIOIINE
dbopMupoBaHre (QPYHKIMOHATBHONH T'PAMOTHOCTH U COIMAIBHON KOMIETCHIIMU OO0YYaroIIMXcC,
CIIOCOOHOCTh oOyuaromuxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUIITNHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAlIbHBIC Yy4eOHBIC ACHCTBHS B IO3HABATEIBLHOW U
COLMAJIbHOM MPAKTHUKE.

MeTtanpeaMeTHble PE3yNIbTaThl OCBOCHHUS MPOTPaMMBI CPEIHEr0o 00Iero oOpa3oBaHUS
JOJIKHBI OTPAXKATh:

OBi1aieHNe YHMBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMY 1€HCTBUSIMU:

1) 6a3oBble JJOTHUYECKHE AeHCTBUSI:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M AKTyaIM3HpPOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIIOJIb30BATh IIPpU OCBOCHUU 3HAaHUUI HpI/IéMI:I JIOTUYCCKOI'O MBIIIJIICHUA (aHanma,
CHHTE3a, CpaBHEHMS, KiacCH(pUKaAIMU, OOOOIICHMS), paCKpbIBaTh CMBICT OHOJOTHUYECKHX
NOHATHUH (BBIIENIATH UX XapaKTEPHbBIC IPU3HAKH, YCTAHABINBATH CBSI3U C APYTUMH MTOHITHSIMH );

OTpeAENATh LEeNH JEeATeNIbHOCTH, 3ajaBasl MapamMeTpbl M KPUTEPUH HUX JOCTHXKEHUS,
COOTHOCHUTD PC3YJIbTAThI ACATCIIBHOCTU C IOCTABJICHHBIMU LICIISIMU

UCIOJIb30BaTh OMOJIOTUYECKUE TOHATUS sl OOBsICHEHHS ()aKTOB U SBJICHUH KUBOM
HPUPOIBL,

CTPOUTH JIOTUYECKHE pACCYXIeHUs (MHAYKTUBHBIC, NEAYKTUBHBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PacCMaTpUBAEMBIX SBICHHSX, (HOPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

MNPUMCHATE CXCMHO-MO/JICJIIBHBIC CPCACTBA AJId NPCACTABJICHUA CYHICCTBCHHBIX CBsI3el U
OTHONIICHUI B M3y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a TakKe MPOTHBOPEUUI pa3zHOro poja,
BBISAIBJICHHBIX B pa3JIMYHBIX HH(bOpMaI_[I/IOHHBIX HCTOYHHUKAX,

pa3pabaThIBaTh IJIaH PEIICHUS TPOOJIEMBI C YUETOM aHaIN3a UMEIOIINXCS MaTepUaIbHbBIX
Y HEMAaTEPHUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B JESATEIbHOCTb, OLICHUBATH COOTBETCTBHE PE3YJIbTATOB LENSIM,
OLICHUBATbL PUCKU HOCJ’IGI[CTBI/Iﬁ ACATCIIbHOCTH,

KOOPJIUHUPOBATh U BBIIOJHATH pabOTy B YCIOBHSX pEANbHOrO, BUPTYAIbHOIO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX TPOo0sieM.=

2) 0a30Bble HCCeN0BaATEIbCKUE el CTBUS:

BJIa/IETh HAaBbIKAMHU Y4eOHO-HCCIIeI0BATEIbCKON U MPOEKTHOU AESITeTbHOCTH, HABBIKAMU
paspernieHus mpodieM, CTOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEILHOMY TIOMCKY METOJOB
pelIeHUs MPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MTO3HAHNUS;

HCIIOJIb30BATh PA3JIMYHBIC BHUABI ACATCIIBHOCTH II0 IMOJIYYCHHUIO HOBOI'O 3HAHUA, C€ro
UHTEPIIPETAllNY, TPEOOPa30BaHUI0 U MPUMEHEHHIO B y4EOHBIX CHUTYyalMsX, B TOM YHCJE MpU
CO3JaHuun y‘-I€6HI>IX " CONUAJIBHBIX ITPOCKTOB,

(GbopMHPOBATh HayUHBIH TUII MBIIIJICHUS, BIAJIETh HAYYHOH TEPMUHOJIOTHUEHN, KIIOYEBBIMU
IOHATHUAMHU U MCTOJaMHU,



CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3aJlayll B 00pa30BaTEIbHOU ACSITENHLHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISBJISITH TIPUYUHHO-CIICJICTBEHHBIC CBS3U W aKTyalM3MpPOBATh 3ajady, BBIIBUTATH
TUIO0TE3Y €€ pelleHus, HAXOIUTh apIryMEHTHI Ul J0Ka3aTelIbCTBAa CBOUX YTBEPKIEHUM, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

aHAJIM3UPOBATh IMOJyYEHHBIE B XOJE pELICHHUS 3aJaud pPe3yNbTaTbl, KPUTHUYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, TPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBUSX;

NaBaTh OLEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBIATH IIeJICHANpPAaBICHHBIA MOUCK IEPeHoca CPEeICTB U CHOCOOOB JCHUCTBUS B
poeCCHOHATBHYIO CPENy;

yMETh T[EPEHOCUTh 3HAaHUS B T[IO3HABATEIbHYD U  MPAKTHYECKYl0  o0jacTu
KU3HEJCATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00acTei;

BBIIBUTATh HOBbIE WUJEW, MpeasiaraTb OpPUTMHAJIbHBIE MOJAXOAbl U PEUICHHs, CTaBHUTh
npoOJIeMbl U 33aJ1auu, TOMyCKAIOIIUE aJbTEePHATUBHBIEC PELICHHUS.

3) padora ¢ ungopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOUHHKAX MH(popMaiuu (Tekcre yueOHOro mocoodus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsIX U CIPaBOYHUKAX, KOMIbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh WHGOPMALMIO PA3IMYHBIX BUAOB U (Gopm
MPEJICTaBICHUSI, KPUTUUECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HEIPOTUBOPEUNBOCTD;

(dbopMynIHMpOBaTh 3ampochl M NPUMEHSTHh pPa3IUYHBIE METOJbI NPH IOUCKE U OTOOpE
Ouosornueckoi HHpOpMaIuK, HeOOXOUMOH JIJIs1 BEITIOJTHEHHS YIEOHBIX 3a]1a4;

NpUOOpETaTh OMBIT UCIOJIB30BaHUS WHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM,
COBEpIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMY TNpPEACTaBICHUS OHOJIOTHYECKON
nHpopmanuu (cxemsl, TpaduKku, TUarpaMMbl, TaOJIUIBI, PUCYHKH U JIPYTOE);

UCTOJb30BAaTh HAYYHBIH $3bIK B KAauecTBE CPEICTBA MpH paboTe C OMOJIOrHMYECKOU
uH(popMaliel: NPUMEHITh XUMUYECKue, (U3NYecKue U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBL,
dbopmynel, abOpeBUATypy, HOMEHKJIATYPY, WCIOIb30BaTh M MPEoOPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BIIQJICTh HABBIKAMU pPACIO3HABAHWS H 3alUTHl HHPOpMAIUH, HHOOPMAIIMOHHOMI
0€30MacHOCTH JIUYHOCTH.

OBiajieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU 1€ CTBUSIMH:

1) oOmenue:

OCYILECTBIATH KOMMYHHUKAIIMHN BO BCeX c(hepax *KHU3HH, aKTUBHO y4acTBOBATh B THAJIOTE
WIM JUCKYCCUU TIO CYIIECTBY 00CYX/IaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMpeaiaraeMoil 3agayd, YYUTHIBATb MHTEPECHl U
COTJIACOBAHHOCTb MO3ULIUN APYTUX YYACTHUKOB JUAJIOTA WM TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHbIE CpeACTBAa OOIICHHWS, MOHMUMATh 3HAYEHUE COIMATIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(MDIUKTHBIX CUTYallui, yMETh CMSr4aTh KOH(QIHUKTHI U
BECTH MIEPETOBOPHI;

BJIQJIETh Pa3IMUYHBIMHM CIIOCOOAMH OOILEHUS U B3aWMOJAEWUCTBUS, MOHUMATh HAMEPEHUS
JPYTUX JIOACH, IPOSIBIATh YBAXHUTEIHHOE OTHOLICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIUpOBaTh CBOM BO3PAXKEHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY 3pPEHHs C HCIIOJIb30BAaHHEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHasl 1eSITeJIbHOCTD:

MOHUMATh U UCMOJIb30BaTh MPEUMYLIECTBA KOMaHIHOM W MHAWBHUIYaJbHON pabOThl pH
pemeHn 6MoJI0rnYeckoi mpo0aeMbl, 000CHOBBIBATH HEOOXOJUMOCTh MIPUMEHEHHS TPYIIOBBIX
dbopM B3aUMOJICHCTBUS MPHU PEIICHUH YICOHOW 3a/1a4u;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX ICHCTBUH ¢ y4ETOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kKJI0T0 YjeHa KOJUIEKTHBA;



IIPUHUMATh LE€JIM COBMECTHOM J€ATENbHOCTH, OPraHW30BbIBaTH U KOOPAMHHPOBATH
JIEUCTBUSA 10 €€ IOCTUKEHUIO: COCTABIISITh TUIaH IEUCTBUM, pacipeaeisiTh POJIU C Y4ETOM MHEHUH
YYaCTHHUKOB, O0CYXJaTh pe3yIbTaThbl COBMECTHOW PabOTHI;

OLICHHMBATh KaueCTBO CBOETO BKJa/la M KaXKIOr0 YYaCTHHKA KOMaH]Ibl B OOIIMM pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

MpeaJiaraTb HOBBIE IPOEKTHI, OIIEHUBATh WJEU C MO3WLHMHM HOBHU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKOU 3HAYUMOCTH;

OCYHIECTBJIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEJIEHHE B pAa3JIMYHBIX CUTYyalUsX,
IPOSIBJIATH TBOPYECTBO U BOOOpAKEHHE, ObITh HMHUIIMATUBHBIM.

OBjaieHHe YHUBEPCAJIbHBIMYU PeryJsiITHBHBIMU ACHCTBUAMM:

1) camoopranm3anus:

UCIIOJIb30BaTh OMOJOTUYECKUE 3HAaHUS JUIsl BBIABICHUS MpPOOJEeM M HMX pEIIeHUs B
KU3HEHHBIX M YU€OHBIX CUTYaIHsIX;

BBIOMpATh HAa OCHOBE OMOJIOrMYECKUX 3HAHUH IEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEHCTBUAX M IMOCTYIKaX IO OTHOLIEHUIO K JXMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 3/I0POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh IMO3HABATEIbHYIO ACATEIbHOCTD, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJaydl B OO0Opa30BATEIBHOM JCSITCIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTAaBJIATH IJIaH PElIeHUs] POOJIEMBI C YIETOM UMEIOUINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPENNOYTCHUN;

JaBaTh OLEHKY HOBBIM CUTYalHsIM;

pacuMpsATh paMK1 y4eOHOTO IPeIMETa Ha OCHOBE JIMYHBIX MPEANOUTECHUH;

JieJIaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIoco0CTBOBATH (DOPMUPOBAHUIO U TIPOSIBICHHUIO IIIMPOKOW IPYAUIIUU B Pa3HBIX 00JIaCTIX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBINA U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B AESITEIHLHOCTb, OILICHUBATDH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIa/IETh HABbIKaMU MO3HABATENbHOM peIeKCUU KaKk OCO3HAHMS COBEPILIAEMBIX ACHCTBUIA
1 MBICIIUTCIIBHBIX MPOLIECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ, HUCITIOJb30BAThH HpI/IéMBI pe(b.HGKCI/II/I
JUTSL OLICHKU CUTYaIluH, BBIOOpA BEPHOTO PEUICHHUS;

YMCTb OLICHUBATDL PUCKHU U CBOCBPCMCHHO IIPUHUMATDL PCHICHUSA 110 UX CHUXKCHUTO,

MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yNIbTaTOB AEITEIbHOCTH;

3) npuHsTHE Ce0s1 M APYIrUX:

MNpUHUMATh CG6$I, IIOHHUMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNIbTaTOB AEITEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO APYTUX HA OLUIHOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH JIPYrOro YeloBeKa.

ITPEAMETHBIE PE3YJ/IbTATDBI

[IpeameTHbIe pe3ynbTaThl ocBoeHUs nmporpamMmmbl COO mo 6uonoruu Ha 6a30BOM YPOBHE
BKJIIOYAIOT crieruduueckue A ydeOHoro npenmera «buonorusy HayyHble 3HAHUS, YMEHUS U
CIIOCOOBI NeUcTBUHI o OCBOCHHIO, HWHTEpIpETaIuU
n HpGO6p&30BaHI/IIO 3H3.HPII>1, BUIBI ACATCIILHOCTHU IO MOJTYYCHUIO HOBOI'O 3HAHUA U TPUMCHCHUTIO
3HaHUW B Pa3IMYHBIX YYEOHBIX CUTYyallUiX, a TAaKKe B PEANbHBIX J>KU3HEHHBIX CHUTYallHsX,
CBSI3aHHBIX ¢ Ouosiorueil. B mporpamMe mnpeaMeTHbIe pe3yibTaThl MPEACTaBIECHBI MO TOAaM
00yJeHUsI.



[IpenMeTrHbie  pe3ynabTaThl OCBOCHUS ydeOHOro mpeamera «buonorus» ¢ 10
KJlacce TOJKHBI OTPaXkaTh:

c(hOpPMHUPOBAHHOCTh 3HAHWNA O MECTE M POJIM OUOJIOTMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAHMU COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCHIMCKHIX M 3apyOeKHBIX yUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeLIECHUS )KU3HEHHbBIX 3a/1a4;

YMEHHE PacKphIBaTh COJIEpPIKaHNE OMOIOTUYECKUX TEPMUHOB U MOHSATHI: )KU3Hb, KIIETKA,
OpraHu3M, MeTabo0Jin3M (0OMEH BEIIEeCTB U MPEBpaIleHne YHEPTUH ), TOMEOCTa3 (CaMOPETYIISAIIHS),
YpOBHEBAsi  OpraHW3alusi  KUBBIX  CHCTEM, CaMOBOCIIPOU3BEACHHE  (PETPOIYKIIHs),
HACJIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U PAa3BUTHUE;

YMEHHE Uu3Jarath OWOJIOTMYECKHE TeopuH (KJIETOYHAs, XPOMOCOMHAas, MYyTallHOHHAs,
IEHTpaJbHAsl JIOTMa MOJEKysipHOW Owmonorum), 3akoHbl (I'. Mengens, T.Moprana, H.
. BaBunosa) u yueHus (0 [eHTpax MHOT00Opa3us U MPOUCXOXKACHUS KYITbTYpPHBIX pacTeHui H.
U. BaBuiosa), onpeneisTh TpaHUIbl UX TPUMEHUMOCTH K )KMBBIM CHCTEMAaM;

YMEHHE BJIAJIETh METOJaMH HAYYHOTO MO3HAHUS B OMOJOTUU: HAOIIOJCHUE U OMUCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUM, OpraHu3alnus M MpOBEAeHHE OHOJOTHYECKOro
OKCIIEPUMEHTA, BBIIBIDKCHUE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJMYyYEHHBIX PpEe3ylbTaTOB, HCIOIb30BAHHBIX HAYyUHBIX MOHSITHIA,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBHIBOJIBI HA OCHOBAHUHU MOJYYEHHBIX PE3Yy/IhTATOB;

YMEHHE BBIACIATh CYIIECTBEHHbIE NMPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U 3yKapUOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHH3MOB, OCOOCHHOCTH MPOIECCOB: 0OMEHa BEIIECTB U
IpeBpalleHys] YHEPruu B KIETKe, (OTOCHHTE3a, IIACTUYECKOrO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MEH03a, OIUIOJOTBOPEHUS, PAa3MHOXKCHUS, UHIUBUIYaTbHOTO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSTH MMOJyUYCHHbIC 3HAHUS ISl OOBSICHEHUSI OMOJIOTMYECKUX MPOIIECCOB H
SBJICHUH, 17151 IPUHATHS MPAKTUUYECKUX PELIeHUI B TOBCETHEBHOM JKU3HHU C LENbI0 O0ecrieueHus
0E30MacHOCTH CBOETO 3JIOPOBbS U 370POBBSl OKPYKAIOIIUX JFOJIEH, COONIIOEHUS HOPM
rPaMOTHOTO TOBEACHHUS B OKpYXKarolled NPUPOAHONH cpele, MOHMMaHHE HeO0OXOIUMOCTH
UCIIONIb30BaHUsI JOCTHKCHU COBPEMEHHOW OHMOJOTHMH M OMOTEXHOJOTHUH IJI PaIllOHATBHOTO
MPUPOIONOIB30BAHUS;

YMEHHE peliaTh JJIEMEHTapHbIE TEHETHYEeCKHE 3ajJadd Ha MOHO- U JTUTHOPHIHOE
CKpEIlMBaHUE, CIETUIEHHOE HACJEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPHUIHOTO CKPEIIUBAHUS
JUTSL TIpE/ICKa3aHus HaclleJOBaHUS TPU3HAKOB y OPTaHU3MOB;

YMEHHE BBINOJHATH JTaOOPAaTOpHBIE U MpaKTUYeCKHue paboThl, COONIOAATh MpaBUia MpU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBaHHEM;

YMEHHE KPUTUYECKH OLEHUBAaTh M WHTEPIPETHPOBATh MH(POpPMALMIO OMOIOTHYECKOTO
COJIepKaHMsl, BKIIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3 PA3IUYHBIX HMCTOYHUKOB (CpelcTBa
MaccoBOM HMH(OpMalMK, HaAyYHO-TIONMYJSPHbIE MaTEepHUalibl), ITUUECKUE ACTIEKThl COBPEMEHHBIX
WCCJICIOBAaHHI B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO037aBaThb COOCTBEHHBIC THCHMEHHBIE W YCTHBIE COOOIICHHS, 0000mas
OMONOTHYECKYI0 HMH(POPMAIUI0O W3 HECKOJIbKUX HCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH.

[TpenMeTHBIC pe3yabTaThl OCBOCHUS yueOHOTO mpenamera «bromorus

¢ 11 Knacce NOMXHBI OTPAKATh:

c(hOpPMUPOBAHHOCTh 3HAHWNA O MECTE W POJIM OUOJIOTMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAHMU COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCHIMCKHUX M 3apyOeKHBIX yUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeLICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHE PACKPHIBATh COIePKaHNE OUOIOTMUECKUX TEPMUHOB U TIOHSATUHN: BT, TIOMYJISIIHS,
reHoOH, DSBOJIONHMS, MABWXKYHME CUIbl ((PakTopbl) DBONIOIUH, MPUCITOCOOICHHOCTD
OpPTaHW3MOB, BHJ000pa3oBaHHE, OSKOJOTHYECKHE (AKTOPBI, OSKOCHUCTEMa, MPOAYIEHTHI,
KOHCYMEHTBI, PEIyLICHTHI, LIeTIH MMUTaHUs, SKOJOrHYecKas nupamuaa, ouoreoreHos, ouocdepa;



yYMEHHE u3NaraTh Ouosoruyeckue Teopuu (dBotononHas Tteopus Y. [lapBuHa,
CUHTETHYECKas TEOpHs HBOJIIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojbliieBoro cxojacrtsa K.
M. bapa, yepenoBaHus INIaBHbIX HampasiieHU U nytei spomonuu A. H. CeBepuosa, yueHus o
6uoctepe B. U. Bepnanckoro), onpeaensiTe TpaHUIbI UX IPUMEHHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHUE BJIAJIeTh METOJaMH HAayYHOTO MO3HAHUS B OMOJIOTMU: HAOMIO/IEHHE U OIMCaHHe
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUM, OpraHu3alnus ¢ MpOBeAeHHE OHOJIOTHYECKOr0o
HKCIIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISIBICHUE 3aBUCHMOCTH MEXIY MCCIETyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJNYyYEHHBIX PpEe3ylbTaTOB, HCIOJb30BAHHBIX HAYyUHBIX MHOHSITHIA,
TEOPH U 3aKOHOB, YMEHHE J€IaTh BHIBOJIbI HA OCHOBAHHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIACNATH CYIIECTBEHHBIE TPU3HAKU CTPOCHUS OMOJIOrMYECKUX 0OBbEKTOB: BUJIOB,
HOMYJSIUM, TNPOJYIEHTOB, KOHCYMEHTOB, pPEAYIEHTOB, OHOTCOIEHO30B U HKOCUCTEM,
OCOOCHHOCTH  IPOIECCOB:  HACIEACTBEHHONM  HM3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BU000pa30BaHus, NMPUCIIOCOOIECHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOTMYECKHX (DaKTOPOB Ha
OpraHU3MBI, TIEpEeHOCa BEUIECTB U IOTOKA SHEPTHH B IKOCHCTEMAX, aHTPOIOTEHHBIX U3MEHEHHH B
HKOCHUCTEMAax CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB M OHWOT€OXMMHMYECKHX LHUKIOB B
ouocdepe;

YMEHHUE NMPUMEHATH MOIy4YeHHBIC 3HAHUS AT OOBSICHEHUsI OMOIOTHYECKUX MPOLIECCOB U
SIBJICHUH, 1151 IPUHATUS MIPAKTUUYECKUX PELIeHUI B TOBCETHEBHOM JKU3HHU C LENbI0 O0ecrieueHus
0€30MIaCHOCTH CBOETO 3[0POBbS W 3J0POBBS OKPYXKAIOIIUX JIIOAEH, COOIMIOACHUS HOPM
rPaMOTHOTO TOBEACHHUS B OKpYXKarolled NPUPOAHONH cpele, MOHMMaHHE HeO0OXOIUMOCTH
UCTIOJIb30BaHUS JOCTHKEHHH COBPEMEHHOM Ouosoruu TUIst panroHaIbLHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pelaTh 3JeMEHTapHble OMOJOTMYECKHE 33aJa4yH, COCTABIATH CXEMBI MEpPEeHOCca
BEIIIECTB 1 SHEPTHUH B SKOCHCTeMax (11U MUTAHMUS);

YMEHHUE BBINOIHATH JIAOOPAaTOPHBIE U MPAKTHYECKUE PadOTHI, COOMIOAATH MpaBUiia MpH
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHYECKH OILEHHMBATh M WHTEPIPETHPOBATH MH(POpMAIUIO OHOJIOTHYECKOTO
COJlep’KaHusl, BKIJIIOYAIOLIYIO IICEBJAOHAYYHbIE 3HAHUS W3 PA3IUYHBIX HMCTOYHUKOB (CpelncTBa
MaccoBOW WH(pOpPMALKMK, HAYYHO-TIOMYJSPHbIE MaTepUalibl), paccMaTpUBaTh TIJI0OAIbHBIC
9KOJIOTUYECKHE TTPOOJIEMBI COBPEMEHHOCTH, (D)OPMHPOBATH TTO OTHOIIEHHUIO K HUM COOCTBEHHYIO
MO3HILIUIO;

yMEHHE Cco37aBaTh COOCTBEHHBIC TMCBMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias
Ouonornyeckyro HMHGOpPMAIMIO M3 HECKOJIBKHUX HCTOYHMKOB, TI'PAaMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HaunmenoBanue pasiejioB u TeM ‘ KoJjuuecTBo yacos |
n/n nporpamMMbl Bceero| Koutpoabnbie |[IpakTuyeckue
padoThI padoThI
‘1 HBI/IOJ‘IOFI/IH KakK HayKa H 2 H 0 H 0.5 |
‘2 H}KI/IBHe CHUCTEMBI U UX OpraHu3aus H 1 H 0 H 0 |
‘3 HXI/IMquCKI/Iﬁ COCTaB U CTPOCHHE KIIETKH H 8 H 0 H 1 |
‘4 H)KI/ISHG,Z[G}ITG.HBHOCTB KJIETKHU H 6 ” 0 ” 0 |
5 Pa3sMHOXEHUE U MTHAWBUIYAIBHOE PA3BUTHE 5 0 1
OpraHU3MOB
6 HaciencTBeHHOCTE U N3MEHUYUBOCTD 8 0 1.5
OpraHU3MOB




Ne HanmeHoBaHMe pa3jeioB U TeM KonugectBo yacos
n/n NporpamMmpel Bcero| Konrpoabusie |IIpakruyeckue
padoThI padoThI
7 Cenexkuust oprann3MoB. OCHOBBI 3 0 0
OMOTEXHOJIOTUHU
‘8 HPGSGpBHOG BpEMSs H 1 H 0 H 0
OBUIEE KOJIMYECTBO YACOB IT1O 34 0 4
I[TPOT'PAMME
11 KUIACC
Ne i/m HanMeHoBaHue pa3fesioB M TeM POrpaMMBbI ‘ KoauuyecTBo yacos ‘
Bcero KoHTpoJbHbIe IIpakTnyeckue
padoTsI padoThI
‘1 H3BOJIIOI_II/IOHHa$I ouoIoTHUs H 9 H 0 H 1 ‘
‘2 HBO3HI/IKHOBCHI/IC Y pa3BUTHE KU3HU Ha 3eMile H 9 H 0 H 0.5 ‘
‘3 HOpI‘aHI/I3MBI U OKpYXKaroIas cpesia H 5 H 0 H 1 ‘
‘4 HCOOGLLIeCTBa U DKOJIOTHYECKUE CUCTEMBI H 9 H 0 H 0 ‘
5 |PesepBHoE Bpems 2 | 0 I 0 |
OBUIEE KOJIMYECTBO YACOB IT1O 34 0 25
I[TPOT'PAMME

YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* buonorus, 10 knacce/ benses JI.K., boponun I1.M., Apmvmui .M. u apyrue; moa pegakuuen
bensera JI.K., Apmmimmia I'.M., Akunonepnoe o6mectBo «M3narensctBo «IIpocsemienue»

* buonorus, 11 xknacce/ benses JI.K., bopoaun I1.M., Apmvmui .M. u apyrue; moa peaakuuei
bensena JI.K., Apmmimmia I'.M., Akunonepnoe o6mectBo «M3narensctBo «IIpocseienue»

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://fipi.ru/ege/demoversii-specifikacii-kodifikatory

https://bio-ege.sdamgia.ru/

https://onlinetestpad.com/ru/tests/biology/11class



