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MNOACHUTEJIBHASA 3AIINCKA

[lpu paspaboTke mporpamMmbl 1O OHOJOTHH TEOPETUYECKYIO OCHOBY JUIA
OmpejieNieHns TOAXO0I0B K (OPMHPOBAHUIO COJEp)KaHUA ydyeOHOro TmpeaMera
«buonorus»  coctaBwiM:  KoHUenTyaidbHble — nonoxenus ~PI'OC  COO o
B3aMMOOOYCIOBIIEHHOCTH IIEJIeH, COAEpKaHUsI, PE3yIbTaTOB 00y4eHUsI U TpeOOBaHUN K
YPOBHIO TOATOTOBKH BBITYCKHUKOB, IOJIOKEHHS OO0 OOMMX WEeNsIX M MPHHIHUIAX,
XapaKTEepPU3YIOIIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPEHEro 00111ero o0pa3oBaHus B
Poccuiickoit denepanuu, a Takke MOJIOKEHUS O creludpuke OMoIoruu, €€ 3Ha4YeHUU B
MO3HAHUU KXUBOM MPHUPOJABI U 00ECIIEUEHUN CYIIECTBOBAHMS YEIOBEYECKOTO OOIIECTBA.
CornacHO Ha3BaHHBIM IOJIOKEHUSIM, OMPEICNICHbl OCHOBHBIE (DYHKIIMU MPOTPAMMEI I10
OUOIOTHH U €€ CTPYKTYpA.

[IporpamMmma mo Ouosioruu Aa€T MPECTaBICHHE O IENsIX, 00 oOIIel cTpaTeruu
oOydeHUs, BOCIIMTAHUS W Pa3BUTHUA OOYUYAIOIIMXCS CPEICTBAMH Y4eOHOro mpeaMera
«buonorus», ompeznenser o0s3aTeNFHOEC TPEIMETHOE COACPIKAHUE, €r0 CTPYKTYPY,
pacmpe/enieHe o pasjiesiaM U TeMaM, PeKOMEHIyeMYI0 TTOCIIeIOBATEIbHOCTh U3yUEHUS
y4eOHOTO MaTepuaja ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKH
00pa3oBaTeIBHOTO MPOIlecca, BO3PACTHBIX OCOOCHHOCTEH 00yUarOIIUXCsl.

B mporpamme mo OWOJIOTMH TakXKe YYWUTHIBAIOTCS TPEOOBaHUS K IIAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM H TPEJAMETHBIM  pe3yiabTarTaM OOydYeHHs B
GbopMHUPOBaHUM OCHOBHBIX BHUJIOB Yy4€OHO-TIO3HABATEIHLHOW JESITEIIbHOCTH/yu4eOHBIX
JEUCTBHM 00YJarOIIUXCS IO OCBOSHUIO COJIEPIKAHUS OMOJIOTHYECKOT0 00pa30BaHuUs.

B mporpamme mo Ouonorumm (10-11 xkmaccel, 06a30BbI ypOBEHB) pealii30BaH
OPUHIIMI MPEEMCTBEHHOCTH B U3Y4YeHMM Ouonoruu, Ojarogaps uyeMy B Hel
IPOCMATPUBACTCS HANPABICHHOCTh HA PAa3BUTHE 3HAHMM, CBSI3aHHBIX C (OPMHPOBAHUEM
€CTeCTBEHHO-HAyYHOTO  MHPOBO33PCHUS, IEHHOCTHBIX  OpPHUEHTAMH  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIIICHHS, IPEJCTaBICHUI O 3I0pOBOM 00pase KU3HH U OepeKHbIM
OTHOIIIEHWEM K OKpyKaromed mnpupomHoi cpene. IloaTomMmy Hapsgy ¢ u3ydeHHEM
00111e0MOJIOTHYECKUX TEOPUH, a TaKKe 3HAHUM O CTPOEHUHM JKUBBIX CHUCTEM DPAa3HOTO
paHra W CYIOIHOCTH OCHOBHBIX IPOTEKAIINX B HHUX MPOIECCOB B IMPOrpaMMe IO
OMOJIOTUHN yJIeJIEHO BHUMAaHHME HCIOJB30BAHUIO MOJYYEHHBIX 3HAHUM B MOBCEIHEBHOM
KU3HU IS PEIICHUS] TPUKIIAIHBIX 3a/1a4, B TOM YHUCIIe: MPO(QUIAKTHKN HACIIEACTBEHHBIX
3a00JIeBaHMl YeNIOBeKa, MEIUKO-TEHETUYECKOT0 KOHCYJIbTHPOBAHUS, OOOCHOBaHUS
IKOJIOTUYECKH I1eJIeCO00pa3HOTO MOBEACHUS B OKPYKAIOIICH MPUPOIHOHN Cpe/ie, aHaIn3a
BIMSIHUS XO3SMCTBEHHOW JEATEIBHOCTH 4YEJIOBEKAa Ha COCTOSHHUE MPHPOJIHBIX U
UCKYCCTBEHHBIX JKOCHUCTEM. YCHICHHE BHHMAaHWS K TPUKIAJTHONH HAMPaBICHHOCTU
yuebHoro mpeamera «buonorus» NPOAMKTOBAHO HEOOXOIUMOCTHIO 00€cIeYeHUs
YCIIOBHM JUIsl PENICHHS OJHON M3 aKTyalbHBIX 3aJad IIKOJBHOTO OWOJIOTHYECKOTO
o0Opa3oBaHus, KOTOpas mpeamnojaraeT (OpMUPOBAHUE y OOYYArOMIMXCS CHOCOOHOCTH
aIaTITUPOBATHCS K M3MEHEHHUSM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHMsS 3aHUMAeT Ba)KHOE MECTO.
Omna oOecrieunBaeT (OpMHUpPOBAHUE y O0YUAIOIIMXCS MPEICTaBICHUI O HAYYHOU KapTHUHE



MUpa, paclIMpsieT U 000011aeT 3HAaHUS O KUBOU MPUPOAE, €€ OTIIMUUTEIbHBIX MPU3HAKAX
— YpOBHEBOW OpraHu3alli U HBOJIOIHMH, CO3AAaET YCIOBHS MJIsA: TMO3HAHHUS 3aKOHOB
XKUBON NpHpoabl, (GOpMHUPOBAHUS (PYHKIIMOHATIBHOW I'PAaMOTHOCTH, HaBBIKOB 3JI0POBOTO
u 0e30macHOro 0opasa *HU3HU, SKOJIOTUYECKOTO MBIIICHHUS, IICHHOCTHOTO OTHOIIEHUS K
JKUBOU IIPUPOJIE U YEIIOBEKY.

bonbiioe 3HaueHue OUONOTHS HMMEET TakKe Ui PEIIEHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3aJa4y CpeAHEro oO0miero oOpa3oBaHMs, COIUATM3ALMHN OO0YJaIOIUXCS.
Nzydyenue Ouosoruu obecrieurBaeT ycloBHUS Uil (GOPMHUPOBAHUS HHTEIUIEKTYalbHBIX,
KOMMYHHUKAallMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB, JSCTETUYECKOW KYJBTYHI,
CIIOCOOCTBYET HWHTErpalid OMOJOTUYECKUX 3HAHUN C MPEJCTABICHUSIMH W3 JAPYTUX
y4e€OHBIX MPEAMETOB, B YAaCTHOCTH, (U3UKU, XUMUM U reorpapuu. HazpanHble
MOJIOKEHUSI O TpeIHa3HaYeHUHN yueOHOoro mpenamMera «buonorusy coctaBuiiu OCHOBY IS
ONpeJeNIeHus TOJIXO0J0B K OTOOpY U CTPYKTYpPUPOBAaHHUIO €ro COAepKaHus,
MPEJICTaBICHHOTO B MPOTpaMMe 10 OMOJIOTHH.

Ot6op conepxanusi yueOHoro mnpenmera «buonorusi» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C TMO3MIMI KyIbTypOCOOOPA3HOTO MOJIX0J1a, B COOTBETCTBHUU C KOTOPHIM
oOydaromuecss JOKHBI OCBOWUTh 3HAaHUS M YMEHUS, 3HaUMMble A1 (OPMUPOBAHUS
oOmieit KynbTyphl, OMpPENEeNsSIoONIe aJeKBaTHOE MOBEJCHHUE YelIOBEKa B OKpYIKarole
OPUPOJHOM cpele, BOCTPEOOBAHHbIE B TOBCEJHEBHOM JKM3HU M MPAKTHYECKOU
nesitenbHOCTH. Ocoboe MecTo B ATOM CHUCTEME 3HAHWM 3aHUMAIOT AJIEMEHTHI
COJIEp)KaHMsI, KOTOpbIE CIy’)KaT OCHOBOM i (OpMHUpPOBaHUS NPEICTaBICHUN O
COBPEMEHHON €CTECTBEHHO-HAY4YHONH KAapTHHE MHpa M II€HHOCTHBIX OPHEHTALMAX
JMYHOCTH, CIIOCOOCTBYIOIIMX T'YMaHU3alUU OMOJIOTHYECKOTO 00pa3oBaHUsl.

CTpyKTypupOBaHHUE COJIEp)KaHUsI yueOHOro MaTepuaia B MporpaMme 1o OMoJIoruu
OCYIIIECTBIICHO C YYE€TOM MPHOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTJIMYUTEIbHBIX
OCOOCHHOCTSAX KUBOM TPUPONBI, O €€ YPOBHEBOW OpraHu3alvu W HBoIONUHA. B
COOTBETCTBUUM C O3TUM B CTPYKType yudeOHoro mnpenmera «buonorus» BblIeIEeHbI
CIEyIOLIME COJEpKaTelbHble JHMHUM: «buosorns kak Hayka. MeToabl Hay4HOIO
no3HaHus», «Knerka kak Ouonormueckas cucrema», «OpraHu3zM Kak OHoIOruyeckas
cucreMa», «Cucrema W MHOrooOpazue OpPraHHMYECKOro MHpay», «IBOJIOLUS KUBOU
IPUPOABI», « IKOCUCTEMBI U MPUCYILITUE UM 3aKOHOMEPHOCTH.

Lenp n3ydyenus yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIa/ICHUE
0o0y4JaIUMHCS 3HAHUSAMH O CTPYKTYPHO-(DYHKUIHMOHAJIBHOW OpTaHU3alli KUBBIX
CHUCTEM pAa3HOI0 paHra M NPUOOpETeHHEe YMEHUU HCIOIb30BaTh 3TH 3HAHUA IS
TPaMOTHBIX JEUCTBUI B OTHOIICHUU OOBEKTOB KHBOW MPUPOIBI M PEIICHUS PA3TUIHBIX
YKU3HEHHBIX MPOOIIEM.

JlocTmkenue 1enu u3ydeHus yaeoHoro npeamera «buonorus» Ha 6a30BoM ypoBHE
o0ecreynBaeTcs pelIeHUEM CIIEYIONINX 3a/1a4:

OCBOEHHE O0YYAIOIIUMUCS CUCTEMBI 3HAHUH O OMOJIOTMYECKUX TEOPHSX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTe3aX, MpaBWIaX, CIyXKallluX OCHOBOM s
(dbopMHUpOBaHHS TPEICTABICHUH O €CTECTBEHHO-HAYYHOM KapTHHE MHpPA, O METOAax
HAyYHOTO MO3HAHUS, CTPOCHUU, MHOTO00pa3uu U OCOOCHHOCTSIX )KUBBIX CUCTEM Pa3HOIO



YPOBHSI OpraHU3alliM, BBIAAIONIMXCS OTKPBITUSAX M COBPEMEHHBIX HCCJIEIOBAaHUAX B
OMOJIOTHH,

¢opMupoBaHue y OOydyarolMXCsl MO3HABATEIbHBIX, HWHTEIUIEKTYAIbHBIX U
TBOPUYECKHUX CMOCOOHOCTEN B MPOIECCE aHaNM3a JAaHHBIX O MYyTSIX Pa3BUTUS B OMOJOTUU
HAy4YHBIX B3IVISI0B, UAEH M MOJIXOJOB K HM3YUYEHHUIO KUBBIX CHUCTEM Pa3HOTO YpPOBHS
OpraHu3aluu;

CTaHOBJIEHUE y 00yYarommxcs o0mel KyiabTyphl, (PYHKINOHAIBHONW I'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATHh SBJICHUS OKPYXKAIOIIETO MHpa >KUBOU
IPHUPO/IBI HA OCHOBAaHUM 3HAHUU U OIBITA, TOJYYEHHBIX PU U3YUEHUU OUOJIOTHH;

dbopMupoBanre y oOy4arolmuxcss yYMEHUH  WUIIOCTPUPOBATH  3HAUYCHHE
OMOJOrMYECKMX 3HAaHWUW B TMPAKTHYECKOM JIEATEIbHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTHI U arpoOMOTEXHOIOTH;

BOCIUTaHHE YOEXKJAEHHOCTH B BO3MOKHOCTH IIO3HAHUS YEJIIOBEKOM JKHBOMU
MPUPOJIBI, HEOOXOIUMOCTH OEpPEKHOTO OTHOIICHUS K HEH, COOTIOICHUSI STUYECKIX HOPM
IIpU NPOBEJAECHUN OMOJIOTUYECKUX HCCIIEJOBaHUII;

OCO3HAHHME IICHHOCTH OWOJOTMYECKMX 3HAHWW JJIs TIOBBIINICHUS  YPOBHS
HKOJIOTMUECKON KYNbTYpPBL, 4711 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NPUMEHEHHE TPHOOPETEHHBIX 3HAHWA W YMEHUW B TOBCEJHEBHOM XU3HU IS
OLICHKU TMOCJEACTBUM CBOEH MAEATEIbHOCTH [0 OTHOIIEHUIO K OKpY’Kalolleh cpene,
cOOCTBEHHOMY  3/I0pOBBIO, OOOCHOBaHHME U COONIOJEHHE Mep MPOPHUIAKTUKU
3a00JIeBaHMI.

B cucreme cpennero obumiero obpazoBanust «buonorusy, uzyuyaemas Ha 06a30BOM
YpOBHE, SBISETCS 0O0s3aTENbHBIM y4yE€OHBIM MPEAMETOM, BXOJAIIMM B COCTaB
npeaIMeTHOM o0actu «EcTecTBeHHO-HAyYHBIE IPEAMETHD).

Jns uzydeHus: Omosiorud Ha 0a30BOM YpPOBHE CpEAHEro oO0Iero obpa3oBaHUs
otBoautcs 68 yacos: B 10 kiacce — 34 vaca (1 yac B Hegento), B 11 kimacce — 34 yaca (1
4yac B HEJENIO).



COJAEPKAHUE OBYYEHUA
10 KJTACC

Tema 1. buoJsiorusi kKak Hayka.

buonorust xkak Hayka. CBsA3b OHOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMH U
JIPYTUMH €CTECTBEHHBIMH HayKamu, ¢uinocoduel, STUKON, SCTETUKON U mpaBoM. Poib
Ouonoru B (OPMHUPOBAHMM COBPEMEHHOW Hay4yHOW KapTuHbl Mmupa. Cucrema
OMOJIOTHYECKUX HAYK.

MeToapl MO3HaHUS KUBOM MNPUPOAbl (HAOIIOJEHUE, SKCIIEPUMEHT, OIMCAHUE,
U3MepeHue, Kiaccuukaius, MoJIeJIMpoBaHre, CTaTUCTHUECKast 00paboTKa TaHHBIX).

JdeMoHcTpauum:

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

Tabnuue! u cxembl: «MeTObI MO3HAHUS KUBON IPUPOJIBI».

JlaGopaTopHble M MpaKTHYEeCKHEe PadoThI:

[TpakTnueckas padora Ne 1. «Mcnonb3oBaHue pa3aIuyHbBIX METOJOB MPU U3YUYEHUU
OMOIOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble CHCTEMBI M UX OPraHU3aIMs.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. OTiauydue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OmocucTeM M UX pa3HOOOpaswe. YPOBHH OpraHM3alliud OHOCHUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJAIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTreOleHOTHYECKH ), Onoc]epHBIi.

JleMoHCTpaunm:

Tabnuiel 1 cxembl: «OCHOBHBIE TIPU3HAKHU KU3HWY», « Y POBHU OpTraHU3AINU KUBOU
IPUPOABD».

O6opynoBanue: Mojienb Mosiekybl JIHK.

Tema 3. XuMu4ecKnii COCTAB M CTPOEHHE KJIETKH.

XUMUYECKUN COCTaB  KJIETKH. XHUMHYECKHE DJIEMEHTBI: MaKpOXJIEMEHTHI,
MUKpO3JieMeHThl. Bojia 1 MuHepanbHbIE BELIECTBA.

@OyHKIMU BOJIbI U MUHEPAIIbHBIX BELIECTB B KieTKe. [loanepxanue 0CMOTHYECKOTO
Oananca.

benku. CoctaB u crTpoeHHe O€lIKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHumble M 3aMEHMMblE AMMHOKHCIOTBHL. AMMHOKHCIOTHBIA COCTaB. YPOBHU
CTPYKTYpPBI OCIIKOBOW MOJICKYJIbI (TIEpBUYHAS, BTOpUYHAS, TPETUYHAS W YETBEPTUYHAS
CTPYKTypa). XuMudeckue cBoiicTBa 0enakoB. buonornueckue GpyHkuuu O0eiaKos.

depMeHTh — Ouonormueckne katanu3aTopbl. CTpoeHHe ¢(epMeHTa: aKTUBHBIN
HeHTp, cyOctpaTtHas cneuu@uuHocts. Kopepmentsl. Butamunbl. Otianuus pepMeHTOB
OT HEOPTraHUYECKUX KaTalIn3aTOPOB.

VYrneBonpl: MOHOcCaxapuabl (TIOKO3a, pub03a U J1€30KCUpuO03a), AnucCaxapHbl
(caxaposa, 1aKTO3a) U MoJMcaxapuabl (Kpaxmal, TIIMKOTeH, 1eJT0a03a). buogorunueckue
(GyHKINU yTIEBOAOB.



Jlunuaer: Tpurauuepuasl, hbochonunuabl, crepouasl. I uapodunbHO-TUIPOPOOHBIE
cBoiictBa. buonornyeckue ¢yHkiuu nunuaoB. CpaBHEHHE YTIIEBOAOB, OEIKOB U
JIMIHAJIOB KaK UCTOYHUKOB SHEPTHUH.

Hyxneunosbie kucnotel: JJHK u PHK. Hykieoruabpl — MOHOMEpBI HYKJIEMHOBBIX
kucnot. Crpoenne u ¢pynkuuu JJHK. Crpoenune u ¢pynkuuun PHK. Buasr PHK. ATO®:
CTpOEHUE U (PYHKIIHH.

[urtomorust — Hayka o kietke. Knerounast Teopust — npumep B3aUMOACHCTBUS HIIEH
U (aKkTOB B HAYYHOM MO3HAHUHU. MeTO/Ibl U3YUEeHUS KIETKH.

Knerka kak nenoctHas skuBas cucrema. OOLue NpHU3HAKU KIETOK: 3aMKHYTas
HapyxHas MeMmOpana, mojiekynbl JIHK kak renernueckwii ammapar, cucteMa CHHTE3a
Oenka.

Tunel KIETOK: 3yKapuoTHUecKass W mpokapuotudeckas. OcOOEHHOCTH CTPOEHUS
pokapuoTHueckoil kietku. Kimerounas crenka Oakrepuil. CTpoCHHE HYKapHOTHUECKOM
kJeTkd. OCHOBHBIC OTIIMYUS PACTUTEIHHON, )KUBOTHON U TPUOHOMN KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKA, TJIUKOKAJIHUKC, HUX
¢byakuuu. Ilnasmarudeckas memOpana, €€ cBoiicTBa W ¢GyHKImMH. lluTorurazma m eé
opranouasl. OmgHomeMOpanubsie opranouasl kierku: OIIC, ammapar [Nonbmxw,
mu3ocoMbl.  [lomyaBTOHOMHBIE  OpraHOMAbl  KJIETKH: MUTOXOHJIPUHU,  IUIACTHBL.
[IpoucxoxaeHue MUTOXOHAPUM U iacTull. Buasl miactua. HememOpaHHbIE OpraHOU b
KJIETKUA: PUOOCOMBI, KJIETOYHBIM IEHTpP, HEHTPHUOIH, PECHUYKH, XTYTUKH. DYHKIUU
OPraHoOMJIOB KIIETKU. BrirroueHus.

Anpo — perynaropHbld 1eHTp kieTku. CTpoeHue sjapa: saepHas 000J0uKa,
KapHoIia3mMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcopT BEIIECTB B KIIETKE.

JleMoHCTpaunm:

[Toptpersr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®@pankinn, K. M. bap.

Jwnarpammel: «PacnpeneineHue XMMHYECKUX 3JJIEMEHTOB B HEKHUBOW IMPUPOJIELY,
«Pacnpenenenne XuMHYECKUX SJIEMEHTOB B JKUBOW MPUPOIE».

Tabmuuet u  cxembl: «llepumommueckas Tabnuia XUMHUYECKHX JIIEMEHTOBY,
«CTtpoeHune MoJekyinbl Boabl», «buocunTes Oenkay, «CTpoeHHe MOJEKYJbl OeiKay,
«Ctpoenue pepmenrtar, «Hykinennossie kucinotel. JIHK», «Ctpoenne monexyiast ATy,
«CTpoeHME 3YKapUOTHYECKOW KIETKW», «CTpoeHne XKUBOTHON KieTkn», «CTpoeHue
pacTUTENbHON KIETKW», «CTpOECHHE MNPOKAPUOTHUYECKOM KIeTKn», «CTpoeHue sapa
KJIETKW», « YTIE€BOABD, «JIMIMIBD.

O6opynoBaHue: CBETOBOM  MHMKpOCKOI, 00OpyJoBaHHe JJsi  IPOBEIEHUS
HAOIIOICHNH, U3MEPEHUH, IKCIEPUMEHTOB, MUKPOIIPETIAPAThI PACTUTEIIBHBIX, JKUBOTHBIX
1 OaKkTepuaIbHBIX KIETOK.

JlaGopaTopHble M NpaKTHYECKHEe PadoThI:

JlaGopartopnas pabora Ne 1. «M3ydeHne KaTaJIuTUYECKOW aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuya3bl WK KaTajaasbl)».

Jlaboparopnas pabota Ne 2. «/3ydyeHue cTpoeHus: KIETOK PaCTeHHM, KUBOTHBIX U
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOMpPENapaTax u UX OMHCAHUE.



Tema 4. ) KusHenaeaTeIbHOCTh KJIETKH.

OOMeH BemiecTB, WJIM MeTa0oMu3M. ACCUMWIAIUSA (TUTACTHYECKUM OOMEH) W
TUCCUMWIIALIMS  (SHEpPreTUYeCKuid oOMEeH) — JBE CTOPOHBI E€IUHOTO Mpolecca
MeTtabonu3Ma. Pojb 3aKOHOB COXpaHEHHs] BEUIECTB W SHEPIMM B I[OHUMAaHUU
MeTaboIn3Ma.

Tunsl oOMeHa BemiecTB: aBTOTpOGHBIM U rerepoTpodHblid. Poiabs depmeHTOB B
0oOMeHe BEIIECTB U MPEBPAILEHUN SHEPTUH B KIIETKE.

®ortocunte3. CeroBast U TeMHOBas (a3bl porocunre3a. Peakuun ¢GorocuHTE3a.
OddexTuBHOCTh PoTOcuHTE3a. 3HaAUeHUE (HOTOCUHTE3A M KU3HU Ha 3emiie. Bnusinue
yCIIOBUM cpelbl Ha (OTOCHHTE3 M CHOCOOBI TOBBIIMICHUS €ro MPOJYKTUBHOCTH Y
KYJIbTYPHBIX PaCTCHHII.

XeMocuHTe3. XeMOCHUHTE3UpYIoIe 0akTepruu. 3HaYeHUE XeMOCHUHTEe3a JIJIsl KU3HU
Ha 3emuie.

DHepreTuueckuii 0OMEH B KieTKe. PaciienyeHue BEIIECTB, BBIACICHUE W
AKKyMYyJIUPOBAaHUE SHEPrUU B KIETKE. JTalbl JHEpPreTudeckoro oOMeHa. [nmkonus.
bpoxenue wu ero Buupl. KucnopomHoe oxuciaeHue, WM KIETOYHOE JIbIXaHUE.
OxucnutenbHoe pochopunupoBanre. IPPEKTUBHOCTh IHEPIrETHUECKOTO0 OOMEHA.

Peakiun matpudyHoro cuHTe3a. I'eHetmdeckas nHpopmanus u JJHK. Peanuzamms
reHeTuueckoi wuHpopManuu B KieTke. [‘eHeTMueckwii KOA UM €ro CBOWCTBA.
Tpanckpunuusa — matpuunblii cunte3 PHK. Tpancusius — OuocunTe3 Oenka. DTarmbl
TpaHcasauuu. KoaupoBanne aMuHoKucioT. Posib pubocom B OnocuHTe3e Oernka.

Heknerounsie ¢opmbl xu3Hu — BUpychl. Mctopusi otkpeitus BupycoB (/. W.
NBanosckuit). OCOOEHHOCTH CTPOEHUS M >KU3HEHHOTO IMKJIa BUpycoB. bakrepuodaru.
bosesHn pacreHui, JKUBOTHBIX W YEJIOBEKAa, BbI3BIBAEMBIE BHUpycaMH. Bupyc
umMMmyHo epunuta yenoseka (BUY) — BozOyaurens CIIM/la. OGpaTtHast TpaHCKpUILIUS,
peBeprasa u uHTerpasa. [IpodunakTiuka pacnpocTpaHeHus: BUPYCHBIX 3a00IeBaHUI.

JleMoHCTpaum:

[Toptpetsr: H. K. Konbuos, /1. 1. UBanoBckui, K. A. Tumupsses.

Tabmumpelt u cxembl: «Tunel mnutanus», «Mertabonusm», «MUTOXOHIPUSY,
«OHepreTuUeckuii  oOMeH», «Ximopormiact», «®Dorocunrte3n, «Crpoenune JIHK»,
«CTtpoenne M (yHKUMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «l eHeTH4YecKuil Komy,
«Bupyco», «bakrepuoparn», «Ctpoenne u xu3HeHHbIH 1wkn Bupyca CIIM/a,
Oaxtepuodara», «Pemnukarus JHK».

O6GopynoBanue: wMoaenu-anmnkauun «Ynasoenne JHK wu  Tpanckpunuusy»,
«buocunres 6enka», «CTpoeHHe KICTKH», Mojieab cTpykTyphl JIHK.

Tema S. PazMHoKeHHe U MHAMBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslil 1iuKi, Wian >KM3HEHHBIN UK kieTku. MaTepdasa u murtos. [Ipomeccsr,
nporekaromue B uHTepdasze. Permkanmss — peakmus marpuyHoro cunre3a JIHK.
CrtpoeHre XpoMOCOM. XPOMOCOMHBIN Ha0Op — KapuoTuil. JIUMIONAHBIA U TarIONIHBIN
XpPOMOCOMHBIE HaOopbl. Xpomatuiabl. [luToNOrMYecKre OCHOBBI PA3MHOXEHUS W
WHJMBU1yaIbHOTO Pa3BUTHUSI OPraHU3MOB.

[enenue knetku — muto3. Ctaguu muto3a. IIpoueccsl, npoucxoasmiye Ha pa3HbIX
CTaJIUsIX MUTO3a. BUOIOrHYeCKHl CMBICT MUTO3A.



[Tporpammupyemasi TuOeib KIETKH — allONTO3.

®opmbl pa3MHOXKEHHsSI OpPraHuM3MOB: Oecrojioe W TMosioBoe. Buasl Gecrnosioro
pa3MHOXXEHHMSI:  JIEJICHHE  HaJBOE, I[IOYKOBAaHME OJHO- W  MHOIOKJIETOYHBIX,
cropooOpa3oBaHHe, BereTaTUBHOE pa3MHOXkeHHe. VICKycCTBEHHOE KIOHHMPOBaHUE
OpPraHU3MOB, €70 3HAYEHHE JIJISl CEJIEKIIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTINYUS OT OECIoIOro.

Meiio3. Cragun Meio3a. Ilpouneccel, mnpoucxoisduue Ha CTagusx Menosa.
[ToBenenue xpomocom B Mmeio3e. Kpoccunrosep. buonormyeckuii cMbICI U 3Ha4€HUE
Meno3a.

['ametorene3 — mpoiiecc 00pa3oBaHMs MOJIOBBIX KJIETOK y >KMBOTHBIX. [lojoBble
JKeJe3bl: CEMEHHUKH M SIMYHUKU. OOpa3oBaHUE U Pa3BUTUE IOJIOBBIX KIETOK — I'aMeT
(cmepmaTo30u, SUIIEKIETKA) — cliepMaToreHe3 u oBoreHe3. OcoOEHHOCTH CTPOCHHS
SAMIEKIETOK U criepmMaTo3on1oB. OmnogorBopenue. [TapreHorenes.

WHauBuayanpHOE  pa3BUTHE (oHTOTEHE3). OMOpHOHAIBbHOE  pa3BHUTHE
(oMOpuorene3). Jrtanbl AMOPUOHAIBHOTO PA3BUTHSL Yy TO3BOHOYHBIX IKUBOTHBIX:
npoOJieHue, racTpyisiius, opraHorese3. IlocTaomOpuoHambHOE pa3BuTHE. THIBI
NOCTAMOPHOHAIBHOTO Pa3BUTHS: NpsIMOE, HenpsiMoe (IMuMHOYHOE). BnusiHue cpeasl Ha
pa3BUTHE OPTraHU3MOB, (PaKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC YPOICTBA.

Poct n pa3Butne pacrennii. OHTOT€HE3 HBETKOBOI'O PACTEHHS: CTPOCHUE CEMEHH,
CTaJu Pa3BUTHSL.

JdeMoHcTpauum:

Tabmuuet u  cxeMbl: «®DOpMBI  pa3MHOXKEHHS  OpPraHu3MoBy», «JlBoitHOe
OIJIOZIOTBOPEHUE Yy IIBETKOBBIX pacTeHui», «BereratnBHOe pa3MHOXKEHUE PACTEHHID,
«/lenenune xkierku 6axkTepuity, «CTpoeHUE MONOBBIX KIETOK», «CTpOeHHEe XPOMOCOMBIY,
«Knerounsii mukny, «Pemmukanus JJHK», «Murtosy, «Meito3y», «IIpsmoe u Henpsimoe
pa3zBuTHE», «l'aMeToreHes y MIIEKOIUTAIOMUX W 4enoBeka», «OCHOBHBIE CTaauU
OHTOTEHE3a.

Ob6opynoBanue: MHUKPOCKOTI, MUKpOIpenapaTsl «Cniepmaro3ousl
MJIEKOMHUTAIOIIETO», «SlinekneTka wiekonuratomero», «Kapruokunes B KieTkax
KOpeIlIKa JiyKa», MarHuTHas MoOJejb-anruiukanus «J/lenenue knetkw», moxaens JIHK,
MojieTb MeTada3HON XPOMOCOMBI.

JlaGopaTopHble M NpaKTHYeCKHe PadoThI:

JlaGopartopnas pabota Ne 3. «HaGmromenne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKpOIIpenapaTax».

Jlaboparopnast padora Ne 4. «M3ydueHrne CTpOCHHsI MOJOBBIX KIIETOK HAa TOTOBBIX
MUKpOTpernapaTax.

Tema 6. HaciiencTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mctopus pa3zButus reHetuku. Poib murtonoruu u
SMOPHOJIOTHH B CTAaHOBJICHUH T€HETHKU. Bkiman poccuilckux M 3apyOeKHBIX YYEHBIX B
pa3BUTHE TEHETHKU. MeTOoAbl TEeHETUKH (TUOPUIONOTUYECKUM, IUTOT€HETHUECKH,
MOJIEKYJISIpHO-TeHeTUYeCKU). (OCHOBHBIE TI'€HETHYECKHE TOHATHs. [ eHeTudeckas
CHUMBOJIMKa, UCIOJIb3yeMasl B CX€MaxX CKpeLIMBaHUM.



3aKOHOMEPHOCTH HACJIEIOBaHMsI TPU3HAKOB, YCTaHOBJIEHHble . MeHnaenem.
MounorubpuaHoe ckpelmmBaHue. 3aKOH €IuHO0-00pa3usi THOPUIOB MEPBOTO MOKOJIEHUS.
[TpaBuiio JoMHHHMpPOBaHUA. 3aKOH pacIlEIUIEHUs] MPU3HAKOB. ['MIoTE3a YMCTOTHI raMerT.
[TonHOE ¥ HEMOJIHOE TOMUHHPOBAHHUE.

JuruOpuiHoe CcKpeluMBaHUE. 3aKOH HE3aBUCHMOIO HACIEAOBAHMS IPHU3HAKOB.
[{uToreHeTHUECKUE  OCHOBBI  JAWTMOPHUIIHOTO  CKpEHIMBaHUSA.  AHaIM3UpYIOIIEe
cKpemuBaHue. lcnosnb30BaHWE aHAMM3UPYIOIIETO CKPELIIMBAHMS I OIPEACIICHUS
TeHOTHUIIa 0COOH.

CuernieHHoe HacnefoBaHue npu3HakoB. Pabora T. Moprana mo cuenjieHHOMY
HacJeq0BaHUIO reHoB. Hapylienue crenieHus reHoB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOpHsI HACJIEACTBEHHOCTH. | e HETUUECKNE KapTHI.

'enetnka mnona. XpOMOCOMHOE OMNpeneNeHue IMona. AYTOCOMbI M THOJOBBIE
XpOMOCOMBI. ['oMOraMeTHsle U reTeporaMeTHble opranu3Msl. HacnenoBanue npusHakos,
CLEIJIEHHBIX C MOJIOM.

N3meHunBoCTh. BUbl N3MEHUNBOCTH: HEHACIEACTBCHHAS U HACIEACTBeHHAs. Pob
cpenbl B HEHACIEIACTBEHHOM WM3MEHYMBOCTH. XapaKTepUCTUKA MOJIU(DUKAIITMOHHON
W3MEHYMBOCTH. BapuanuoHHBI psAx W BapuannoHHas Kpusas. Hopma peakiuun
npu3Haka. KonnuecTBeHHbIE U KaU€CTBEHHBIE IPU3HAKU U UX HOpMa peakiuu. CBoiicTBa
MOIU(PUKATUNOHHON U3MEHUNUBOCTH.

HacnencrtBeHHass, wWiM TeHOTUIIUYECKas, WM3MEHYMBOCTh. KoMOWHATHUBHAs
M3MEHYUBOCTh. Mel03 M MOJ0BOW MpOLEcC — OCHOBa KOMOWHATUBHON M3MEHYHBOCTH.
MytanuonHass u3MeH4YMBOCTh. Kilaccuukaruss MyTanuii: TEHHbIE, XPOMOCOMHBIE,
reHoMHble. YacrtoTa W OpUYMHBI MyTauuid. MyrareHHble (axkTopbel. 3aKoH
TOMOJIOTMYECKUX PSIAOB B HaclieACTBEHHON n3MeHunBocty H. 1. BaBumnoga.

BresnepHas Hacne1CTBEHHOCTh U U3MEHUYUBOCTD.

I'eneruka yenoBeka. Kapuorumn yenoBeka. OCHOBHBIE METO/bI T€HETUKH YEJIOBEKA!
reHEeaJIOTUYeCKHil, OJIM3HEIOBBIN, IUTOTCHETUYECKUM, OMOXUMUUECKUN, MOJEKYIISIPHO-
TCHETUYCCKUM. CoBpeMeHHOe OIIPELICIICHUE TEHOTHIIA: IIOJIHOTEHOMHOE
CEKBCHUPOBAHHUE, T'E€HOTUIMPOBAHHWE, B TOM uuciae ¢ nomomplo [II{P-ananu3a.
HacnencrBennbie 3a001€BaHMs YeI0BEKA: T€HHBIE 00JIE3HH, OOJIC3HU C HACJIEICTBEHHOM
IPEeIPaclo0oKeHHOCThIO, XpOMOCOMHBIE Oosie3HH. ComaThyeckue M TI'eHepaTHBHbIE
mytarui. CTBOJIOBBIE KIETKH. [IpuHIMMBI 3710poBOro oOpasa KU3HHU, AMATHOCTHKH,
npoQUIaKTUKK M JICUEHUST TIeHETHYecKuX  Oosie3Hel. Menuko-reHeTHuecKoe
KOHCYJIbTUPOBAHHE. 3HAUEHUE MEIMLMHCKONW T'€HETUKHU B MPEJOTBPALIECHUU U JICUEHUU
TeHETUYECKHX 3a00JIeBaHMI YeTTOBEKa.

JleMoHCTpaLHu:

[Toptpetsl: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodeen-Pecosckui, H. 1. BaBuios.

Tabauupr U cxembl: «MOHOTHOPHIHOE CKpEIIMBAHHWE W €ro LUTOTCHETHYEeCKas
OCHOBa», «3aKOH pPacUICIUICHUS U €ro LUTOIC€HETUYECKas OCHOBA», «3aKOH YHMCTOTHI
ramet», «JurnbpuaHoe ckpemuBaHue», «lluTonornyeckue OCHOBBI JTUTHOPUIHOTO
CKpeluBaHusa», «Meiio3», «BzanMoaeiicTBre aluieIbHbIX T€HOBY, «I €HeTuUeCcKue KapThl
pacTeHMii, JKMBOTHBIX U  4ejoBeka», «l'eHeTnka 1moNa», «3aKOHOMEPHOCTHU
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HACJIEI0BaHus, CLEIUIEHHOTO C NOJIoM», «KapnoTumsl yenoBeka M KUBOTHBIX», «Buubl
U3MEHUYMBOCTH», «MoaupukanuonHas H3MeHUUBOCTb», «HacnemoBanue pesyc-
¢dakropa», «['eHeTnka rpynn KpoBu», « MyTallMOHHAs: U3MEHUMUBOCTBY.

O6opyznoBanue:  MoJenu-alNIuIMKanuu  «MOHOTHOpUAHOE  CKpeLIUBaHHEY,
«Henonnoe nomuHupoBanue», «lurnOpuanoe ckpemuBanuey, «llepekpéct xpomocomy,
MHUKPOCKOI U MHKpormpenapar «/pozopuna» (Hopma, Myrauuu (GopMbl KPBUIBEB U
OKpacku Tena), repdbapuii «I'opox moceBHOW».

JlaGopaTopHble M NpaKTHYeCKHe padoOThI:

Jlaboparopnass pabGota Ne 5. «3ydyeHue pe3ylbTaTOB MOHOTHOPUIIHOTO U
JUTUOPUAHOTO CKPELUBAHUS Y Ap030(UiIbl Ha TOTOBBIX MUKpPOIPENaparax.

JlaGoparopnast pabora Ne 6. «M3yueHue MoOAMPUKAITMOHHON H3MEHYUBOCTH,
IIOCTPOECHHE BAPUALIMOHHOTO psiZia U BAPUALIMOHHOW KPUBOI».

Jlaboparopnast pabora Ne 7. «AHanu3 MyTauuid y Jpo30(uibl Ha TOTOBBIX
MUKpOIpernapaTax».

[Ipaxktuueckas pabota Ne 2. «CocTaBieHre U aHAIU3 POJIOCTOBHBIX YEJIOBEKaAY.

Tema 7. Cenexkuusi opranu3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekius Kak HayKa M MPOLECC. 3aPOKICHUE CEICKINHA U TOMECTUKALUA. Y YCHHE
H. U. BaBuiioBa 0 1meHTpax NMPOUCXOXKACHUS U MHOT0OOpa3usi KyJIbTYPHBIX PaCTCHHH.
LleHTpbl IPOUCXOKACHUS TOMAIIHUX )KMBOTHBIX. COPT, MOpOa, ITaMM.

CoBpeMeHHBIE METOJbl CelIeKIMU. MaccoBbIii M HHAMBHUIYaJIbHBIH OTOOPHI B
CEJEKIMM pacTeHHM M JKUBOTHBIX. OneHka JKcTepbepa. bnm3kopoacTBeHHOE
ckpemmBanue — nHOpuaAMHT. Yucras nuHus. CkpenuBaHue 4YUCTHIX JuHUMA. ['eTeposuc,
wi rubpunHas cuna. HepoacTBeHHoe ckpemuBaHue — ayrOpuauHr. OtaanéHHas
rubpuauzamus U e€ ycnexu. McKkyccTBeHHBIM MyTareHe3 U MOJIy4eHHE IMOJMITIIONIOB.
JlocTrkeHus CeNeKIUN pacTeHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus Kak oTpacip Npou3BoACTBa. 'eHHas MH)KeHepus. DTalnbl CO31aHus
pexomOunantHod JIHK wu Tpancrennbix opranusmoB. Kierounass uHxkeHepHs.
Knerounsle KynbTypbl. MHUKpPOKIOHAJIBHOE pa3MHOKEHUE pacTeHuil. KioHupoBaHue
BBICOKOIIPOJIYKTUBHBIX ~ CEJIbCKOXO3SIICTBEHHBIX  OPraHMW3MOB. ODKOJOTUYECKHE U
stnyeckue npodnemsl. 'MO — reHeTnuecKu MOJUPHUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpamuu:

[Toprpetsr: H. Y. Basunos, 1. B. Muuypun, I'. /. Kapneuenko, M. @. lIBaHOB.

Tabnuupe! u cxembl: Kapta «LleHTpbl MPOUCX0XKACHUS U MHOTO00pa3us KyJIbTypPHBIX
pactenmit», «Ilopoasl AoMamHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTEHUI»,
«Otnanéunas rubpuauzanusy», «Padoter akanemuka M. @. MBanosay, «[lonummonamsy,
«O0bekThl  OuoTexHonorum»,  «KiaeTouHele  KyJabTyphl M KJIOHHUPOBAHHEY,
«KoHcTpyHpoBaHue U IEPEHOC '€HOB, XPOMOCOM.

O6opynoBaHue: MYJSDKM TUIOAOB M KOPHEIUIONOB JUKHX (POPM U KYJIBTYpPHBIX
COpPTOB pacTeHul, repoapuii «CenbcKkoX031CTBEHHbIE PACTEHUS».

JlabopaTopHble M NpaKTHYeCKHe PadoOThI:

Okckypenss «OCHOBHBIE METOJbI U JOCTUKEHHUS CEIEKLUUU PACTEHUM M KUBOTHBIX
(Ha CeNeKLMOHHYIO CTAHLHUIO, IUIEMEHHYI0 (epMy, COPTOMCIBITATEIbHBIM YYacTOK, B
TEIUIMYHOE X0341CTBO, JJA0OPATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOI'O LIEHTPA)».
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11 KJIACC

Tema 1. DBo1IOIHOHHAS OHOJIOTHS.

[Tpennochiku BOSHUKHOBEHUS HBOJIIOLIMOHHON TEOPUH. DBOJIIOLIMOHHASA TEOpUS U
e€ MecTto B Ouosiornu. BiusHuE SBONIOIMOHHONM TEOpPUM HAa pPa3BUTHE OUOJIIOTMH U
JIpYTUX HayK.

CBunerensctBa  3Bomtonuu.  IlazeoHrtosnornueckue: HOCJIEI0BATEIBLHOCTD
MOSIBJICHUS] BHJOB B  MAJCOHTOJIOTMUECKOW  JIETONMUCH, TEpPeXOaHble  (DOPMBL.
buoreorpaduueckue: cxoacTBo u paznuuue payH u Gpiop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTUYECKUE: CXOJICTBA U  pa3nuuus HSMOPHOHOB  pa3HBIX  BHUJIOB
NO3BOHOYHBIX.  CpaBHUTENbHO-aHATOMUYECKUE:  TOMOJIOTMUYHBIE,  AHAJIOTUYHbBIE,
pyIUMEHTapHbIE OpTaHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXMMHUYECKUE:  CXOJACTBO
MEXaHU3MOB HACJIEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTel Yy Bcex
OpraHU3MOB.

OpomononHas teopust Y. lapsuna. [Ipeanocsuiku BOZHHKHOBEHHUS JaApPBUHU3MA.
JIBukyiue cuiabl 3BOJIONMU BHAOB 1o J[lapBuHY (M30BITOUYHOE DPAa3MHOKEHHE MPHU
OTrpaHUYEHHOCTH PECYPCOB, HEONpPEIeIEHHAS] U3BMEHUYMBOCTh, 00pbh0a 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunretnueckas Teopus 3BooIuu (CTD) u €€ OCHOBHBIE TTOJIOKEHUS.

MuxkposBomtouus. [lonynsuus kak eIMHUIA BUIA U SBOJIIOLUU.

JBmxymiue cuibl ((hakToOpbl) IBOJIIOIMU BUIOB B MpUpojie. MyTallMOHHBIN MPOIECC
¥ KOMOMHATUBHAs U3MEHYMBOCTH. [lomynsuroHHbIe BONHBI U Apei¢ reHoB. M3omsamus u
MUTpaLy.

EctectBennslii  oTOOp — HampaBmsitomuii  ¢aktop aBomonun.  Dopmbl
€CTECTBEHHOT'0 0TOOpA.

[TprucrocobneHHOCT,  OpPraHU3MOB  KakK  pe3ylnbTaT dBoiouud. I[Ipumepsr
npUCocoOIeHU y opraHu3MoB. ApoMop(o3bl U UANO-AAANTALINH.

Bun u Bunoo6pazoBanne. Kpurepuu Buna. OcHoBHBIE (HOpMBI BHI000pa30BaHUS:
reorpaguueckoe, IKOJIOrH4ecKoe.

MakposBomtonusi.  Dopmbel  3BONIOIUM:  (uIeTHYEeCcKas,  JAMBEpPreHTHas,
KOHBEpIeHTHas, napasenbHas. HeobpaTuMocTh 3BOJIOLUN.

[TpoucxoxkaeHue OT HeCHeUaJIU3UPOBaHHBIX MpeakoB. [Iporpeccupyromas
cnenuanu3anus. AfanTuBHAs paaralysl.

JdeMoHcTpauum:

[Toprpetsr: K. JIunnen, XK. b. Jlamapk, Y. {apBun, B. O. Koanesckuii, K. M. bap,
3. I'ekkens, . Mromnep, A. H. Cesepiios.

Tabnmuupel U cxembl: «Pa3BUTHE OpPraHMYECKOro Mupa Ha 3emiie», «3apoJbIlIn
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukc», «Dopmbl O0pHObI 3a CYIIECTBOBAHHE,
«EctectBennslii oT60p», «MHOroobpasue copToB pacteHui», «MHoroodpasue mopon
KUBOTHBIXY», «[lomynsimuuy, «MyTauMoHHas U3MEHUYMBOCTB», «ApoMopdo3bl»,
«Umnoananranuny, «O0mas aerenepamusy, «JBmwkymme cuibl 3Bomonmm», «Kapra-
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cxema wMmapmpyra mnyrtemectsus Y. [lapBunay, «boprba 3a cymiecTBoBaHHE»,
«IIpucnoco0iaeHHOCTh OpraHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHKE,
«OKO0JIOTHUECKOE BUI000Pa30BAHHE.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C pa3IMYHBIMU THUIIAMHU OKpPACKH, HaOOp
IJI0OJIOB M CeMsiH, KoJulekuusi «lIpumepsl 3allUTHBIX MPUCTOCOOIECHUM Y KMBOTHBIXY,
Monenb «OCHOBHBIE HampaBlieHUs HSBOJIOLUKW», OOBEMHas wmojaenb «CTpoeHue
TOJIOBHOTO MO3ra IO3BOHOYHBIX».

buoreorpaduueckast kapra mupa, Kosuiekius «PopMbl COXPAaHHOCTH MCKOMAEMBIX
JKUBOTHBIX M pacTeHWit», mojaenb ammiukanus «llepekpéct XpoMocom», BIIaKHbBIE
npenapatel  «Pa3BuTue  Hacekomoro», «Pa3BuTue JATYIIKW», MHUKpOIpenapar
«/Ipozodunay» (Hopma, MyTanuu (pOpMbI KPbUIbEB U OKPACKH TENA).

JlaGopaTopHble M MpaKTHYeCKHe padoThI:

JlaGoparopnass pabora Ne 1. «CpaBHeHHE BHIOB 10 MOP(OIOTHIECKOMY
KPUTEPHUION.

JlaGoparopnast pabora Ne 2. «OmnucaHue MNPUCTIOCOOJICHHOCTH OpraHu3Ma M eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHHE M pa3BUTHE KM3HH Ha 3emuie.

JloHayuHble TIpEACTaBICHUS O 3apOXICHUU KW3HU. HaydHble TUIIOTE3bI
BO3HUKHOBEHHMSI KM3HHM Ha 3emiie: a0MoreHe3 W MaHchepMus. XUMHUYECKas SBOJIOLUS.
AOUOTEHHBIN CHHTE3 OPTaHUYECKUX BEIECTB U3 HEOPTaHMYECKHX. JKCIIEPUMEHTAIBHOE
NOJTBEPKICHUE XUMUYECKOM 3Boonnu. HauanbHble 3Tanbl OMOIOrH4eCKON 3BOTIOLNH.
['umoreza PHK-mupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE
MPOTOKJIETKH. [IepBbie KIeTKH U X 3BOJIONHS. DOPMUPOBAHUE OCHOBHBIX TPYIII KUBBIX
OpraHU3MOB.

Pasurtne xu3Hm Ha 3emiue mo spaMm M nepuonam. Kartapxen. Apxeinckas u
nporepo3oiickas 3pel. [lameo3olickas 3pa u e€ mepuoabl: KeMOPUMCKUN, OPIOBUKCKUM,
CUJIypUNCKUH, 1€BOHCKHI, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o030¥icKast 3pa U €€ Nepruobl: TPUACOBBIN, FOPCKUI, MEJIOBOU.

Kaiino3zoiickas apa u €€ nmepuo/ipl: MajseoreHOBbI, HEOT€HOBBIM, aHTPONOTCHOBBIN.

XapakTepuCcTHKa KJIMMaTa M Te0oJIOrHYecKuX ImpoieccoB. OCHOBHBIE 3Tarbl
ABOJIIOLIMM PACTUTENILHOTO M KMBOTHOTO MHUpa. ApoMOp(o3bl y paCTEHUI U KUBOTHBIX.
[TosiBneHue, pacuBET U BBIMUPAHKUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKoro MHupa Kak oOTpaxkeHue HBomonuu. OCHOBHbIE
CHUCTEMATHYECKHUE TPYIIIBI OPraHU3MOB.

DBOJIIOIUSL 4Y€JIOBEKa. AHTpPOIOJIOrvs Kak Hayka. Pa3Buthe mnpejactaBieHUd o
MPOUCXOXKICHUH uYeJoBeKa. MeTopl u3ydeHus: aHTpornorene3a. CXoicTBa M pa3inyus
4eJI0BEKa U )KUBOTHBIX. CUCTEMATHUYECKOE TI0JI0)KEHHUE YEJIOBEKA.

JIBmxymue cuibl (pakTtopbl) aHTpororene3a. HacnencrBeHHass M3MEHUMBOCTh U
ecTecTBEHHBI 0TOOp. OOlEecTBeHHBIN 00pa3 KU3HH, W3TOTOBIEHHUE OpPYAHUN Tpyna,
MBIIIJICHUE, PEYb.

OcCHOBHbIE CTaguu W BETBH SBOJIOLMHM YENOBEKAa: aBCTPAJONUTEKH, YenoBek
yMenbii, YemoBek mnpsMoxonsdimui, YenoBek HeaHAEPTalbCKUM, YEIOBEK pa3yMHBIN.
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Haxoaky McKoOmaeMbIX OCTAaTKOB, BpeMs CYIIECTBOBAaHMS, O0JIACTh PACIpPOCTpaHEHUS,
00BEM TOJIOBHOT'O MO3Ta, 00pa3 KU3HU, OPYIHS.

Yenoseueckne pacbl. OCHOBHbIE OOJBIIME pachl: €BpoNEOH]HAs (€Bpa3uiickasi),
HEerpo-aBcTpajouHasi (PKBaTOpUaabHasi), MOHIOJOMAHAA (Aa3MATCKO-aMEpPUKaHCKas).
YepThl NpPUCHIOCOONIEHHOCTH IMPEACTABUTENEH YEOBEYECKUX pPaC K  YCIOBUSAM
cymecrBoBaHusa. EquncTBo yenoseueckux pac. Kpurtuka pacusma.

JdeMoHcTpauum:

[TopTpetsr: @. Penn, JI. [Tactep, A. 1. Onapun, C. Muiep, I'. FOpu, Y. JlapBuH.

Tabmuuer u  cxembl: «Bo3nukHoBenue CollHEeUHOH cHcTeMBl», «PasButne
OpraHWYEeCKOro  MHUpay, «PactuTenpHas  KJIETKay, «KuBoTHass  KJIETKa»,
«[Ipokapuornueckass kierka», «CoBpeMEHHass CHUCTEMa OpPraHMYECKOro MHpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHS YEIIOBEKA U YEIIOBEKOOOPA3HBIX 00E3bSIHY,
«OCHOBHBIE MECTa MaJICOHTOJIOTMYECKUX HAaXOJIOK MPEIKOB COBPEMEHHOIO YEJIOBEKay,
«/peBueitmne mroau», «JpeBHue moam», «llepBble  COBpEMEHHBIE  JIIOAMN,
«YenoBeueckre pachbh».

O6opynoBanue: Mmyisku «IIpoucxoxaenue denoBeka» (OIOCTBI aBCTPAIIONMUTEKA,
NUTEKAaHTPOIla, HEaHJepTaliblia, KPOMAHbOHLIA), CIENKU WJIA HU300pa)K€HUs KaMEHHBIX
opyauMii  TEpBOOBITHOIO  4YeloBeKa  (KaMHU-YOIIEphl,  pybuna,  ckpebna),
FEOXPOHOJIOTHYECKass Tabnuua, KojuleKuus «POopMbl COXPAaHHOCTH HCKOMAeMBIX
YKUBOTHBIX U PACTEHUI».

JlaGopaTopHble M NpakTHYeCKHe PadoThI:

[Tpaktudeckass pabora Ne 1. «/3ydyeHue HCKOMAEMBIX OCTATKOB PACTEHUN U
KUBOTHBIX B KOJIJIEKLIHASIX).

DKCKypcusi «IBOJIOLUS OPraHUYeCKOro MuUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBII
WJIU KpaeBeIueCcKuil my3en).

Tema 3. Opranu3mbl 1 OKPYKAKOIIAA cpeaa.

DKojorusi Kak Hayka. 3aJaud W pas3fesibl dKOJIOTMU. MeToabl 3KOJIOrMYeCcKHX
UCCJIEIOBAaHUI. DKOJIOTrMY€CKOE€ MUPOBO33PEHUE COBPEMEHHOTI'O YETIOBEKA.

Cpenpl o0OuTaHMs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3AYLIHAs, [OYBEHHas,
BHYTPHUOPTraHU3MEHHAs.

Okonoruueckue  ¢akropsl.  Knaccudukamuss — skoioruyeckux  (hakTopos:
abnotuyeckue, OMOTHYECKUE U aHTPONOTeHHBIE. J[efiCTBIE IKOIOTHYECKUX (DaKTOPOB Ha
OpraHU3MBlI.

AbGunornueckue (QakTOpbl: CBET, TeMIeparypa, BIAKHOCTb. DOTOMEPUOTU3M.
[TpucniocobneHust OpraHu3MoB K JEHCTBUIO aOMOTHUYECKUX (akTopoB. buonormueckue
PUTMBI.

bruotnueckue Qaxtopsl. Buapl OMOTHUECKHMX B3aUMOJCHCTBHI: KOHKYpPEHIUS,
XUIIIHUYECTBO, cUMOMO3 U ero Qopmel. [lapazutusm, Koomepauus, MyTyajau3M,
KOMMEHCAJIN3M  (KBapTHUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIN3M, HEUTPaU3M.
3HaueHue OMOTUYECKUX B3aUMOJCHCTBUN JJi1 CYIIECTBOBAHMS OPraHU3MOB B
HOPUPOJTHBIX COOOIIECTBAX.
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DKOJOTUYECKUE XAPAKTEPUCTUKU NOMysiui. OCHOBHBIE MMOKA3aTeN MOMYJISIUU:
YHCIEHHOCTb, MJIOTHOCTh, POKIa€MOCTh, CMEPTHOCTb, MPUPOCT, MUTparus. JuHamuka
YUCICHHOCTH MOMYJISIUH U €€ PeryIIsIus.

JleMoHCcTpaUHu:

[Toptpetsl: A. I'ym60apaT, K. ®@. Pynbe, O. ['ekkens.

Tabnmuuelr u cxembl: kapta «lIpupomubie 30HBI 3emin», «Cpenbl oOWUTaHUS
opranu3moBy»,  «®Dotonepuonuzmy»,  «llomymsamum»,  «3aKOHOMEPHOCTH  pocTa
YUCIEHHOCTH MONYJAUUU UHDY30pun-Tydenbkuny, «[IumeBsie nemnmy.

JlaGopaTopHble M MpaKTHYeCKHe PadoThI:

JlaGopatopnass pa6ota Ne 3. «Mopdomorudueckue OCOOEHHOCTH pacTeHUN U3
Pa3HBIX MECT OOUTAHUS.

Jlaboparopnast pabora No 4. «BnusiHue cBeTa Ha pPOCT U PaA3BUTHE YEPEHKOB

KoJIeycay.
[Tpaktuueckass pa6ora Ne 2. «[logcuéT MIOTHOCTH MOMYJSUUNA pPa3HBIX BHJIOB
pacTeHUN».
Tema 4. CoolurecTBa ¥ IK0JOTHYECKHE CHCTEMBI.
CooOmiectBo opraHu3mMoB — OuoneHo3. CTpykTypbl OHOLEHO3a: BHIOBas,

MpOCTpPaHCTBEHHAs, Tpouueckas (muieBas). Buasl-nomuHanTsl. CBsi3u B OMOLIEHO3E.

DKoJIoTHYEeCKue CUCTeMbl  (9kocucTembl). [lomsitue 00 dKocucremMe W
ouoreorieno3e.  DyHKIMOHANBHBIE  KOMIIOHEHTBHI ~ SKOCHUCTEMBI:  TPOIYIIECHTHI,
KOHCYMEHTHI, peayleHTbl. KpyroBopoT BemecTB W MOTOK SHEPTHU B DKOCHUCTEME.
Tpoduueckne (muieBbie) YpoBHU 3KocHcTeMbl. IlumieBpie menmu u cetn. OCHOBHBIE
MOKa3aTeM dAKOCHUCTEMBI: OHoMacca, MNPOAYKIUSA. IKOJOTUYECKHE MMUPAMUJIBL:
OPOAYKIUN, YHCIEHHOCTH, Ouomaccel. (CBOHCTBA 9JKOCHCTEM: YCTOWYHBOCTb,
camoperyJisiuus, pazsutue. Cykueccusl.

[IpupoHble 3KOCUCTEMBL. DKOCUCTEMBI 03€p M PEK. DKOCUCTEMa XBOMHOTO WIIH
HIMPOKOJIMCTBEHHOIO JIeca.

AHTpPOIIOTeHHbIE 3KOCHUCTEMBI. ATPOIKOCUCTEMBI. YpO603KOCUCTEMBI.
buonorunueckoe n X03s1iICTBEHHOE 3HAUYEHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak (QakTtop ycToiumBocTHM dKOocucteM. CoxpaHeHue
OMOoJIOTMUECKOTo pazHooOpasus Ha 3emiie.

Yuenne B. U. Bepnagckoro o Ouocdepe. ['panurisl, coctaB M CTPyKTypa
ouocdepsl. XKupoe BemiectBo u ero ¢pyHkuun. OcobeHHoCcTH 6rocdepsl Kak rio0aabHOM
sKocHUCTeMBl. J[MHaMrueckoe paBHOBeCcHE U 0OpaTHas CBs3b B buochepe.

KpyroBopoTsl BemecTB W OHOT€OXMMHYECKHE IUKIbI AJIEMEHTOB (Yriiepoja,
azora). 3oHanbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeyectBo B Omochepe 3emmm. AHTpOTNOreHHBIE H3MEHEHHS B Ouocdepe.
['moGasibHBIE SKOJIOTHYECKUE TTPOOTIEMBI.

CocymecTBOBaHUE TIPHUPOIBI U denoBedecTBa. CoxpaHeHUe OHOpazHOOOpa3us Kak
OCHOBa yCTOMYMBOCTH Onocepbl. OCHOBAa paIlMOHAIBHOTO YIPaBICHUS TPUPOIHBIMU
pecypcamu M BX UCHoNib30BaHue. JloCTHKEHNUST OMOJIOTHHU B OXpaHa MPUPOJIbIL.

JleMoHCcTpaUHu:

[Toprpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.
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Tabmuupr u cxembl: «[lumesBbie nenu», «bHOLIEHO3: cOCTaB M CTPYKTYpay,
«IIpuponusie coobiecTBay, «Llenu mutanus», « Jkojgorudyeckas nupamuaay», «buochepa
U YeJIOBEK», «DKOCUCTEMA HIMPOKOIMCTBEHHOTO JIeca», « IKOCUCTEMA XBOMHOIO JIECay,
«buoneHno3 Bomoéma», «ArpoueHos», «lIpuMepHble aHTPONOreHHbIE BO3IECHCTBUS Ha
IpUpoay», «BaykHeWIre NCTOYHNUKH 3arpsi3HEHUS BO3/lyXa M IPYHTOBBIX BOA», «IlouBa
— BaxHeHWmas coctaBismomas ouocheprr», «DakTopel  Aerpajaldd  MOYBY,
«[TapHukoBbIil 3QpekT», «DakTophl paAMOAKTUBHOTO 3arps3HeHus onochepsn», «O0mas
cTpykTypa Ouocdeps», «Pacrnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIA IKpaH
ounocdeps», «Kpyrooport yrieponaa B 6uocdepe», «KpyroBopor azora B mpupoe».

O6opynoBanue: Mojelb-anIuIMKanus «TunuuHble  OUOLIEHO3B», Trepbapuit
«PactutenbHbie cooOiiecTBay, KoyUiekiuu «buonenosy», «Bpeautenu BaxHEHIINX
CEJIbCKOXO3MCTBEHHBIX KYIBTYyp», TepOapuu M KOJUIEKIIMM PACTEHUH M >KUBOTHBIX,
IIPUHAUICKAINAE K Pa3sHbIM DKOJIOTMYECKUM TIpyIIiaM OAHOro Bunaa, Kpachas kHura
Poccutickoit denepannm, n300pakeHUsI OXpaHIEMbBIX BUIOB PAaCTCHUHN U )KMBOTHBIX.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA I[TPOI'PAMMEBI 110 BMOJIOT'MA
HA BA30BOM YPOBHE CPEJAHEI'O OBIIIEI'O ObPA3OBAHNMA

Cornacao ®I'OC COO, ycraHaBiauBarlTCsa TpeOOBaHUSI K pe3yjbTaTaM OCBOCHHS
0o0ydJarolmuMucss  MpPOrpaMM  CpedHero  olmiero  oOpa3oBaHUA:  JTUYHOCTHBIM,
MeETaIrpeIMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B cTpykType JMYHOCTHBIX pE3yIbTAaTOB OCBOCHMS mpeamera «buomorus»
BBIJICJICHBI  CIEAYIOIINE COCTABISIONINE: OCO3HAHHE OOYYArOIMMUCS POCCHICKOMN
rPAKIAHCKOM MIAEHTUYHOCTH — TOTOBHOCTHM K CaMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH H
CaMOOTIpeICNICHUIO, HAIMYUEe MOTHBAMM K OOy4YeHHIO OMOJIOTHH, LEJIEeHANpPaBICHHOE
pa3BUTHE BHYTPEHHHUX YOEXKJEHUH JIMYHOCTHM HA OCHOBE KIIOYEBBIX ILIEHHOCTEH H
UCTOPUUYECKUX TPAAULIUI Pa3BUTHA OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh U CLIOCOOHOCTD
0o0y4JarIuxcsi PYKOBOJCTBOBAThCS B CBOEH JEATEIBHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAaMH, MPHUCYIIMMU CHCTEME OHOJOTHMYECKOTO 00pa3oBaHMs, HaJIWYHE
HKOJIOTMYECKOT0 MPABOCO3HAHMS, CIIOCOOHOCTU CTaBUThH 1IEJIM U CTPOUTH >KU3HEHHbIE
IUUIaHBL.

JInyHOCTHBIE pE3yNbTaThl OCBOCHMS mpeaMmera «buosorus» agocTUraroTCs B
eIMHCTBE y4eOHOW U BOCIUTATEIHHOM JAEATEIHHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMHU
POCCUHCKMMHU  COLUMOKYJIBTYPHBIMH, HMCTOPUYECKMMU U JIYXOBHO-HPABCTBEHHBIMU
LEHHOCTSAMHM, TPHUHATBIMM B OOILIECTBE MpaBWJIaMU M HOPMaMH IIOBEIEHUA U
CIOCOOCTBYIOT MpoOIleccaM CaMOIIO3HAaHUS, CAMOBOCIIUTAHUS U CaMOPa3BUTHS, Pa3BUTHUS
BHYTPEHHEH IO3ULMM JIMYHOCTH, NATPUOTU3MA, YBAXKEHUs K 3aKOHY M IIPABOIOPSIKY,
4eJIOBEKY TPy/a U CTaplleMy MOKOJEHHUIO, B3AUMHOIO YBaXEHHS, 0EpEKHOT0 OTHOLICHUS
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K KyJbTYPHOMY HacIE€AUI0 U TPaJuLMsIM MHOTOHAallMOHAJIBHOrO Hapoja Poccuiickoi
denepannu, MIPUPOAE U OKPYXKAIOLIEH cpefe.

JlnyHOCTHBIE pPE3yNbTaThl OCBOCHUSI yueOHOro mnpeamera «buoIOTHS» TOMKHBI
OoTpaxkaTb  TOTOBHOCTb M  CIIOCOOHOCTh  OOY4YalOIIUXCS  PYKOBOJCTBOBATHCS
chopMUPOBAaHHON  BHYTPEHHEH  MO3UIMENH  JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOEKIEHHUI, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
LEHHOCTSAM POCCHUMCKOro OOIIECTBA, pACIIMPEHUE JKU3HEHHOIO OMNbITa M OMNbITa
JEATEIbHOCTH B IPOLECCE pEealM3aldd OCHOBHBIX HalpaBIC€HUN BOCIUTATEIbHON
JIEATENBHOCTH, B TOM YHCJIE B YACTHU:

1) rpakIaHCKOT0 BOCIIUTAHMS:

c(OpMHUPOBAHHOCTh TPAXKAAHCKOM MO3ULIUU OOy4arolerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUICKOTO 00IIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOSI3aHHOCTEH, YBa)KEHHUE 3aKOHA
MIPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOM ACSTETBHOCTH MPU CO3JAHUU YUEOHBIX
MPOEKTOB, pelICHNH Y4eOHBIX U MO3HABATENbHBIX 3aJ]a4, BHIMOJHEHUN OHMOJIIOTHMYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEENATh COOCTBEHHYIO MO3UIMIO IO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HHU U OOBSICHATH €€;

yMEHHE YYUTHIBAaTh B CBOUX JEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOJCH C pa3HbIMU YOEKICHUSIMHU, KYJIbTYPHBIMU LIEHHOCTAMH U
COLIMAJIBHBIM TI0JIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIIECCE COBMECTHOTO BBIMOTHEHUS YYCOHBIX,
II03HABATEJIBHBIX U HMCCIENOBATEIbCKUX 337a4, YBAXXUTEIBHOIO OTHOIIEHUS K MHEHUIO
OMIOHEHTOB MPHU 00CYkKAEHUU CITIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COAEPKAHUS;

TOTOBHOCTbH K TYMAHUTAPHOW U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) NIaTPMOTHYECKOr0 BOCIIUTAHMSA:

c(OpMHUPOBAHHOCTh POCCUUCKON T'PAKIAHCKON WICHTHYHOCTH, MATPUOTU3MA,
YBAKEHUSI K CBOEMY HapoOJay, YyBCTBAa OTBETCTBEHHOCTH mepen PommnHoil, ropgoctu 3a
CBOM Kpail, cBOW PoauHy, CBOM $3BIK M KYJIBTYpy, IPOLUIOE M HACTOsSLIEE
MHOT'OHAIIMOHAJIBHOTO Hapoxaa Poccuu;

LIEHHOCTHOE OTHOILICHUE K MNPUPOJHOMY HACIEIWI0 W IAMSATHHKAM [PUPOIBI,
JTIOCTHKEHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHUBAThH BKJIAJ] POCCHUHCKUX Y4YEHBIX B CTAHOBJICHHE U PA3BUTHE
OMONIOrUY, TOHUMAHUS 3HAYCHHUS OMOJOTUU B TIO3HAHWHM 3aKOHOB TMPHUPOJIBI, B KH3HU
4eJI0BEeKa U COBPEMEHHOI'0 00IIECTBa;

ujeiiHas yOekKIEHHOCTh, TOTOBHOCTh K CIy)KeHHI0 u 3amute OTtedecTsa,
OTBETCTBEHHOCTH 3a €ro CyAbOy;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHHUE JYXOBHBIX LIEHHOCTEH POCCUICKOTO HApOaa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHHUS,;

CIIOCOOHOCTh  OIIEHMBATh CHUTYAllMI0 W MNPUHUMATh OCO3HAHHBIE pEUICHMUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;
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OCO3HAHHWE JUYHOTO BKJIJIa B MIOCTPOCHUE YCTOMYHUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POAMUTENSAM, CO3IaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TPHUHATUSA LEHHOCTEH CEMEWHOMN JKM3HH B COOTBETCTBHM C TPAIULUSIMH
HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYas JCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHUMH;

MMOHUMAaHKE SMOIIMOHATIBLHOTO BO3/IEUCTBUSI )KUBOW MPUPOIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPD@XEHUIO B Pa3HbIX BHJAX HCKYCCTBA, CTpPEMIJICHUE
MPOSIBIISITH KA4€CTBA TBOPUECKOM JTMYHOCTH;

5) ¢u3nyeckoro BocnuTaHMs, (OPMHUPOBAHUSA KYJbTYPbl 310POBbS U
IMOIMOHAJIBHOTO 0JIATrOMOJYYHs:

MOHUMAHUE W pean3alus 3J0pOBOTO M Oe30macHOro obpasza KU3HH (30POBOE
MUTaHUe, COOJIIOJICHHE TUTHCHUYCCKUX TMPAaBHUI W HOPM, COAIAaHCHPOBAHHBIM PEKHM
3aHSATUN U OTAbIXA, pEryisipHas puanueckas aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIICTEHTHOTO OTHOIICHUS K COOCTBEHHOMY (PH3UYECKOMY H IICHXHYCCKOMY
3I0POBBIO;

MOHUMAaHHUE IIEHHOCTH TMPaBWJI WHIWBHIYAJIbHOTO W KOJUICKTUBHOTO 0€30TacHOTO
MOBEJICHUS B CUTYaIIUSIX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOCH;

OCO3HAHHWE TIOCIICICTBUH M HENPHUATHS BPEIHBIX MPHUBBIYCK (YIOTPeOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KypeHus);

6) TPya10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPY/y, OCO3HaHHE [IEHHOCTH MacTEePCTBa, TPYI0II00uE;

FOTOBHOCTh K AKTUBHOW JIESTEIILHOCTH TEXHOJOTMYECKOWM UM  COLMAIbHOU
HaIpPaBJIEHHOCTH, CHOCOOHOCTh HWHUIMHUPOBATH, IUIAHUPOBATH M CaMOCTOSTEIBHO
BBITIOJIHATH TaKYyI0 AEATEIbHOCTD;

WHTEpPEC K pasIuyHbiM cdepam NpodecCUOHATBFHON NeATeNbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBINM BBIOOP Oymymier nmpodeccuu W peaau3oBBIBaTh COOCTBEHHBIE
JKU3HCHHBIC TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHHUIO W CaMOOOPa30BaHUIO Ha MPOTSHKCHUH
BCEH KU3HU,

7) 3K0JI0rM4€eCKOro BOCIIMTAHUSA

AKOJIOTUYECKH IIEJIeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK UCTOUYHHMKY KU3HHM Ha
3emiie, OCHOBE €€ CyILIeCTBOBAHUS;

MOBBIINICHUE  YPOBHS  DKOJIOTMYECKOW  KYJIBTYphI: TPUOOpPETEHHE  OIbITa
MJIAHUPOBAHUS MOCTYIKOB M OIEHKH WX BO3MOKHBIX TOCJICICTBHH JUISI OKPYKArOIIeh
Cpebl;

OCO3HAHHUE TI00ATBLHOTO XapaKTepa IKOJIOTHIECKUX MPOOJIeM U MyTeH UX PEIICHHUS;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpETaeMble NPU U3yYECHUH OMOJOTHUU 3HAHUS U
YMEHHUS TPU PEIICHUH TPOOJIeM, CBA3AHHBIX C pPallMOHATBHBIM MPHUPOIONOIH30BaHUEM
(cobmroieHre mpaBuil MOBEICHUS B IPUPO/JIE, HAITPABIECHHBIX HA COXPaHEHUE PaBHOBECHS
B DKOCHCTEMaX, OXpaHy BHJIOB, SKOCUCTEM, Orochepsl);
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AKTUBHOE HEMPUSITUE JIEUCTBUM, MPUHOCAIIMX BpEJ OKpPY)KAIOWIEH MHPUPOIHOU
cpene, yMEHHE TIPOTHO3UPOBATh HEOJATOMPHUSATHBIE SKOJOTHYECKHE IOCIIECICTBUS
MPEAIPUHUMAEMBIX JEUCTBUNA U NPEAOTBPALIATh UX;

HaJIMYWE PA3BUTOTO HKOJOTMYECKOTO MBIIIICHHUS, 3KOJOTHYECKON KYJIbTYpHI,
OMBITA JCSITEIBHOCTH HKOJOTUYECKOW HAMPABICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS
MMM B TO3HABaTEIbHOW, KOMMYHHMKATHBHOW M COIIMAJIbHOW MPAKTHKE, TOTOBHOCTH K
YYaCTHIO B MPAKTUYECKOHN ACATEILHOCTH YKOJIOTHYECKON HAMIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAayKH M OOIIECTBEHHOW IPaKTHKH, OCHOBAaHHOTO Ha JHAloOre KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE S3BIKOBOM M YHUTATEIIbCKOW KYJIbTYPhl KakK CpeACTBa
B3aUMOJICHCTBUSI MEXY JIFOJbMU U MMO3HAHUS MUPA;

MOHUMaHHUE crnenupUuKd OWOJOTMH KaK HayKd, OCO3HaHUs €€ polih B
GbopMHUPOBAaHUU  PAIMOHATIBLHOTO HAYYHOTO  MBINUICHHUS, CO3JaHUU  LEITOCTHOTO
MpeACTaBICHUS 00 OKPYXKaIOIIEeM MUPE KaK O eIWHCTBE MPUPOIBI, YEIOBEKa M OOIIECTBA,
B TIO3HAHWHM TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHUH TMPpoOJieM COXpaHECHHS
MIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTMM JUIsi COBPEMEHHOW IMBUJIM3AIINH:
oOecrieueHHs HOBOT'O yPOBHS Pa3BUTHS MEAMIIMHBI, CO3JaHHWE TIEPCICKTUBHBIX
OMOTEXHOJOTUH, CIOCOOHBIX pelaTh PECypCHbIE MPOOJIEMbl Pa3BUTUS YEIOBEUYECTBA,
MOMCKAa TYTeH BBIXOJAa M3 TJIOOATBHBIX DSKOJOTHYECKUX IMpobdiieM | oOecredeHHs
nepexojia K yCTOWYMBOMY pPa3BUTHIO, PAIMOHAILHOMY HCIIOIB30BAHUIO MPUPOIHBIX
pecypcoB U (pOpMHUPOBAHHUIO HOBBIX CTAHIAPTOB KU3HH,

3aMHTEPECOBAHHOCTh B TMOJIYYCHUU OMOJOTHMUECKUX 3HAHUU B LEJSAX TMOBBIIICHUS
oOmel KyJabTyphl, €CTECTBEHHO-HaYYHOM TIpaMOTHOCTH, KaK COCTAaBHOW 4YacTH
(GYyHKIMOHANIBHOM TpaMOTHOCTH  OOydaroluxcsi, (QopMUpyeMOM TpU  HU3YyYEHUH
OuoJIoruu;

MOHUMAHUE CYIIHOCTH METOJOB TIO3HAHUS, HCIOJB3YEMbIX B ECTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh TOJy9acMble 3HAHUS JJIsS aHaln3a M OOBICHEHHS
SBJICHUN OKPYXKAIOIIETO MHUpa W MPOUCXOJAIIMX B HEM H3MEHEHUM, yMEHUE JeiaTh
000CHOBaHHBIC 3aKIIOYEHUS HAa OCHOBE HAyYHBIX (DaKTOB M UMEIONIUXCS JaHHBIX C
[EJIBI0 MOJTYyYEHUsI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSTENFHO MCIIOIb30BaTh OMOJIOTUYECKUE 3HAHUS JIJIST PEIICHUS
npo0JieM B pEaTbHBIX JKU3HEHHBIX CUTYAIUSX;

OCO3HAaHWE IICHHOCTH HAy4YHOW JIEeATEIbHOCTH, TOTOBHOCTh OCYIIECTBIIAThH
MPOEKTHYIO U UCCIEI0BATEIBCKYIO IESITEIbHOCTh MHAUBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHHUIO U CaMOOOPa30BaHHUIO,
K aKTUBHOMY TIOJTyYE€HHUIO HOBBIX 3HAaHWUU MO OMOJIOTMH B COOTBETCTBUH C KU3HEHHBIMU
NOTPEOHOCTSAMHU.

METAINIPEJIMETHBIE PE3YJIbTATDBI
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MeranpeameTHble pe3ysbTaThl OCBOEHUA YydyeOHoro mpeamera «buonorus»
BKJIIOYAIOT:  3HAYMMble Uil  (OPMUPOBAHUS  MHUPOBO33PEHHS]  OOyUYaIOIIUXCS
MEXTUCHUIIMHAPHBIE  (MEXIpEAMETHBIE) OOIIEHAYYHbIE TOHSTHUS, OTpaKarolue
[EJIOCTHOCTh HAYYHOM KapTUHBI MUpa U CHEU(PUKY METOJOB MO3HAHUS, UCIIOIb3YEMBbIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPrus, SIBJICHHE, MPOIECC, CUCTEMa, HAyUHBIN
dbakT, TPUHIMI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIeI0BaHue,
HaOJII0/IeHNE, U3BMEPEHHE, SKCIIEPUMEHT U JIPYTUX), YHUBEpPCAJIbHbIE yUeOHbIE JEHCTBUS

(mo3HaBaTenbHEbIE, KOMMYHUKaTUBHBIE, PETYISITUBHBIE), obecrieynBarolme
dbopmupoBaHue (PyHKIMOHATBHOM TPAMOTHOCTH M  COLMAIBbHOW  KOMIIETCHIIMU
oOyJaromuxcs, CIIOCOOHOCTH oOy4arommxcs HCIIOJIb30BATh OCBOCHHBIE

MEXIUCUUIIIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W YyHHUBEpPCAJbHbIE Yy4yeOHbIE
JeMCTBHA B O3HABATEILHON U COIMANIBHOM MPaKTHKE.

MertanpenMeTHble  pe3yJbTaTbl OCBOEHHUS IPOTrpaMMbl  CPEJHEro  OOILEero
00pa30BaHus JOJKHBI OTPaXaTh:

OgyageHne yHUBEpPCAJbLHBIMH Y4eOHBIMH N03HABATEIbHBIMU 1 CTBUAMMU:

1) 6a3oBble JOTHYECKHE e CTBHA:

CaMOCTOATENBHO (HOPMYIUPOBATH U AKTyaIM3UPOBATH MPOOJIEMY, paccMaTpUBaTh
e€ BCECTOPOHHE;

UCIIOJIb30BATh MPU OCBOCHUM 3HAHUN MPHUEMBI JOTUYECKOTO MBILIUICHUS (aHaIu3a,
CUHTE3a, CpaBHEHMsI, Kiaccu(ukanuu, o000IIeHNs), paCKPhIBaTh CMBICI OMOJIOTHYECKUX
NOHATHM (BBIAECNATh HMX XapaKTepHble NpPU3HAKW, YCTAHABIMBATH CBSI3U C JIPYTUMHU
MOHSATUSAMM);

ONpEENATh 1NN eATEeIbHOCTH, 3a/1aBasi MapaMeTphbl U KPUTEPUU UX TOCTHIKEHUS,
COOTHOCHUTD PE3YNbTATHI AESATEIBHOCTH C ITIOCTABICHHBIMU LIEJISIMU;

MCIIOJIb30BAaTh OMOJIOTMYECKUE MOHATHUS AJ11 0ObSICHEHUS (PAKTOB U SIBJICHUH KUBON
PUPOJIBI;

CTPOUTH JIOTUYECKHUE PACCYXACHUs (MHIYKTHUBHBIC, AENYKTUBHBIE, 110 aHAJIOTHUH),
BBISBIATh 3aKOHOMEPHOCTH M TNPOTHUBOPEYUS B  PacCMAaTPUBAEMBIX  SIBJICHHUSX,
(bopMynHUpOBaTh BBIBOJIbI U 3aKIHOUYECHHUS;

IPUMEHITh CXEMHO-MOJENbHBIE CPEJICTBA U1 IPEICTABICHUS CYLIECTBEHHBIX
CBsA3€H M OTHOLIEHUI B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTaX, a TaKKe MPOTUBOPEUUI
Pa3HOTO pojia, BHIABICHHBIX B PA3JIUYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTbiBaTh IUIAaH pELICHHS MpoOJeMbl C YYETOM aHalu3a HMEIOIINXCS
MaTepUaJIbHBIX U HEMATEPUATILHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTb, OLIEHUBATH COOTBETCTBUE pE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKHU TOCTEACTBUI 1€ATEIbHOCTH;

KOOPJAWHUPOBATh M BBIMOJHATH PadOTy B YCIOBHUSIX PEabHOTO, BUPTYAIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE MPU PEIICHNUN KU3HEHHBIX ITPOOIIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE TeiiCTBUS:
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BJAJIeTh HABbIKAMH Yy4eOHO-MCCIEA0BAaTEIIbCKOM U TNPOEKTHOM JeSTeIbHOCTH,
HaBBIKAMU pa3peleHusi npolieM, CHOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOMCKY METOJOB DPEIICHHUS MPAaKTHUECKUX 3a]ad, NPUMEHEHHIO Pa3IU4HbIX METOJ0B
NO3HAHMUS;

UCIIOJIb30BATh Pa3JINYHbIE BUBI IEATEIBHOCTH 10 MMOJTYYEHUIO HOBOI'O 3HAHUS, €ro
UHTEpIpeTaly, IpeoOpa3oBaHUIO U MPUMEHEHHUIO B Y4eOHBIX CUTYallUsAX, B TOM YHCIIE
IIPY CO3/IaHUU YIEOHBIX M COIIMATBHBIX MPOEKTOB;

(dopMHUpOBaTh Hay4YHBIH THI MBIIUICHUS, BIAJETh HAYyYHOM TEPMUHOJIOTUEH,
KITFOYEBBIMU TOHSATHSIMHI U METOJIaMH;

CTaBUTh U  (opMynMpoBaTh COOCTBEHHbIE 3ajadyd B  00Opa3oBaTelIbHOMN
NeSITENFHOCTH M KU3HEHHBIX CUTYaIUsX;

BBISIBJIATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3ajaydy, BbIIBUraTh
TUNOTE3y €€ peleHus, HaXOAUTh ApIYMEHThI JJIsl JOKa3aTeIbCTBA CBOUX YTBEPKACHUIA,
3aJ]aBaTh MapaMeTpbl U KPUTEPUHU PELLICHHUS;

AQHAIM3UPOBATH TOJYUYEHHbIE B XOJE PEIICHMS 3a/aydl Pe3yJbTAThl, KPUTUUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHSX;

JIaBaTh OIICHKY HOBBIM CHTYAIIHsIM, OIICHUBATh PUOOPETEHHBIN OTIBIT;,

OCYILIECTBIISITh LIE€JICHAIIPABIEHHBINA TOUCK MEpEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS
B PO eCCUOHATBHYIO CPEY;

yMETh TIEePEHOCUTh 3HAHUs B IIO3HABATEIBHYI0 M MPAKTHYECKYI0 OO0JIACTH
KU3ZHEJEATENbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTei;

BBIJIBUTaTh HOBBIC UJIEH, TIPE/IaraTh OpUTHHAIBHBIE TIOJIXO/IbI ¥ PEUICHMS, CTABUTh
npoOJIeMBbl U 33/1a4H, JOMYCKAIOIINE albTePHATUBHBIEC PEILICHHS.

3) pabdora ¢ unopmanueii:

OPUEHTHUPOBATHCA B PA3IUYHBIX HCTOYHHMKAX HH(OpManuu (Tekcre y4eOHOro
nocoOusi, Hay4HO-TIOMYJISIPHOM JIUTEpaType, OMOJOTHYECKUX CIOBAPAX U CIIPABOYHHUKAX,
KOMITBIOTEpHBIX 0a3ax JaHHbIX, B IHTepHETe), aHaTU3UpOBaTh HHPOPMALMIO PA3TUUHBIX
BUJIOB U (opM mpencTaBieHUs, KPUTUYECKHM OLEHMBAaTh €€ JIOCTOBEPHOCTb U
HEMPOTUBOPEYUBOCTD;

dbopMynHupoBaTh 3alPOCHl U MPUMEHATH PA3JIUYHBIE METOJIbI IIPH MOUCKE U OTOOpE
Ononornyeckor HHGOpMAIMH, HEOOXOAUMOI JIIsl BHITOTHEHHS YIeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  WCIOJNB30BAHUS  MHPOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYpy AaKTUBHOTO HCIIOJIb30BAHUS PA3INYHBIX
MOUCKOBBIX CHCTEM;

CaMOCTOSTEIBHO BBHIOMPATh ONTUMANBHYIO (OPMY MpECTaBICHHS OUOIOrHYeCKOn
uHpopmanmu (cxeMsbl, TpaduKy, TMarpaMMbl, TAOJIHIIbI, PUCYHKU U JIPYToe);

UCIIOJIb30BAaTh HAYYHBIN SI3bIK B KaUECTBE CPEJICTBA MpPH paboTe ¢ OMOIIOTHYECKOM
uHpopMalMel: TPUMEHSATh XUMHYECKHE, (U3MYECKHE W MaTeMaTHYeCKhe 3HAKd U
CUMBOJIBI, POpMYIIbI, a00peBUATYPY, HOMEHKIIATYpPY, UCIOJIb30BaTh U MPEeoOpa30BbIBATH
3HAKOBO-CUMBOJINYECKHE CPEICTBA HATIISIAHOCTH;

BJIaJIeTh HAaBbIKAMHU PACIO3HABAHUSA M 3alUThl MH(YOpPMALUU, WUH(OPMALMOHHOM
0€30MMaCHOCTH JINYHOCTH.
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OBiaeHHe yHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHY J1€/iCTBUSAIMM:

1) o0meHue:

OCYIIECTBIIATh KOMMYHHKAIIUM BO BceX cdepax >KXU3HHU, aKTHBHO y4acTBOBAThb B
JUAJIore WM JUCKYCCHU IO CYIIECTBY OOCYKJ1aeMOil TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI,
BBICKA3bIBATh CYXKJACHUSI OTHOCUTENILHO BBINOJHEHUS MpeJjiaraeMon 3aauu, YIYUThIBaTh
MHTEPECHI M COTJIACOBAHHOCTD MO3UILIUN JPYTUX YUaCTHUKOB JUAJIOTa WK JUCKYCCHH);

pacro3HaBaTh  HeBepOajdbHBIE  CpeJICTBa  OOIICHUs, MOHUMATh 3HAUYCHHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHMSI KOH(IMKTHBIX CUTYallUi, YMETh
CMATYaTh KOH(DIJIUKTHI U BECTU NIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIOCOOaMH OOIIEHHUS W B3aUMOJCHCTBUS, TOHUMATh
HaMEpEHHUs JPYTuX JIOJACH, MPOSBIATh YBAXKUTEIbHOE OTHOIIECHHUE K COOECEIHUKY U B
KOppEeKTHOH (hopme HopMyTUpOBATH CBOU BO3PAKEHHUS,

Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOIO TOUYKY 3PEHUSI C UCTIOJIb30BAHUEM SI3bIKOBBIX
CPEHCTB.

2) COBMECTHAS 1eATeJIbHOCTh:

MOHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMaHTHOW W UHIMBUIYAIbHON PabOTHI
MIPU PEIICHUH OMOJOTUYECKOM MpOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh MTPUMEHEHHUS
IPYNNOBBIX (OPM B3aMMOJIEHCTBUS MIPH PEIICHUH Y4eOHOM 3a1a4u;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEUCTBHI C yUETOM OOIINX HHTEPECOB
Y BO3MOKHOCTEN KaXKJI0T0 YiI€Ha KOJUIEKTUBA;

MPUHUMATD [IEJTH COBMECTHOM ACSATEIbHOCTH, OPTraHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBUS O €€ JOCTUKEHUIO: COCTABIIATH IJIaH JIEUCTBUM, pACIPENEIATH POJIU C YUETOM
MHEHHUM YY4aCTHUKOB, OOCYX/IaTh pe3yJbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KAuyeCTBO CBOETO BKJIAJla M KAXKJOTO YJYaCTHHKA KOMAHIbI B OOIMIUI
pe3yabTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh  HOBBIE  MPOEKThI, OIEHMBATh WJEW C T[O3UIMU HOBH3HBI,
OPUTMHAIILHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIIATH MMO3UTUBHOE CTPATETMYECKOE MOBEACHUE B PA3JIMUHBIX CUTYaLUSX,
MPOSIBJISITH TBOPUECTBO M BOOOpakeHUE, ObITh MHUITMATUBHBIM.

OgBjajieHHe YHUBEPCAJIBLHBIMH PEryJATUBHBIMH J1€ICTBUSIMH:

1) camoopranu3amnusi:

WCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JJISl BBISABICHUS MPOOJIEM U UX PEIICHUS B
JKU3HEHHBIX U YY€OHBIX CUTYaIMIX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU IIEJIEBBIE U CMBICJIOBBIC YCTAHOBKH B
CBOUX JICCTBUSAX M MOCTYIKaxX MO OTHOILICHUIO K dUBOW MPUPOJE, CBOEMY 370POBbIO U
3/I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEIbHO ~ OCYILIECTBIISITh  [O3HABATEIbHYIO JICSITEIBHOCTD, BBIABIISITH
npoOJeMbl, CTaBUTh U (OPMYIUpPOBaTH COOCTBEHHBIE 3aJaud B 0OOpa30oBaTelbHOU
JIEATENIbHOCTU U KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEILHO COCTaBJATh IUIAH PEIICHUs] TMPOOJIEMBbI C YYETOM HMEIOIIUXCS
pEeCypCcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsITh pAaMKHA Y4€OHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEAIOUYTCHUII;

21



JieNlaTh OCO3HAHHBIM BHIOOpP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTb 3a
pelIeHuE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (POPMUPOBAHUIO U IPOSBICHUIO HIMPOKOW 3PYIUIMH B Pa3HBIX
o0nacTsIX 3HAaHUW, IOCTOSIHHO TOBBIIIATh CBOM OOpa30BaTENbHBIA U KYJbTYPHBIN
YPOBEHB.

2) CaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTyallUsM, BHOCHUTb KOPPEKTHBBI B JI€ATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISM;

BJaJIeTh HaBBIKAMM I103HABATEJIIbHOM pe(pIeKCHMH KaK OCO3HAHUS COBEpPILIAEMbIX
JIEMCTBUM M MBICIUTENIBHBIX IIPOLIECCOB, UX PE3YyJbTATOB M OCHOBAHMM, MCIOJIb30BATh
npuéMbl pedIieKCUu AJIsl OLIEHKU CUTYaIlH, BIOOpa BEPHOT'O PEIICHHUS;

YMETbh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKEHUIO;

OPUHMMATh MOTHMBBI M apryMEHThl JpYI'MX TIpH aHaJINW3€ pPe3yJIbTaToOB
NEATEIbHOCTH;

3) npuHsATHE CeOsl M IPYTrUX:

NPUHUMATDH ce0s1, TOHUMAsi CBOM HEJAOCTATKU U JJOCTOMHCTBA;

IPUHMMATh MOTHMBBI M apryMEHThl JpYI'MX TIpH aHaJIW3€ pe3yJIbTaToOB
NEATEIbHOCTH;

NpPU3HABATH CBOE MPABO U MPABO IPYIUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH JPYTOro YeIOBEKa.

INNPEAMETHBIE PE3YJIBTATbBI

[TpenmeTtHbie pe3ynbrathl ocBoeHUs nporpammbl COO mo Ouonoruu Ha 6a30BOM
YpOBHE BKIIIOUAOT crenuduueckue s ydeOHOoro mpeamera «buonorus» HaydHBIC
3HaHHUS, YMEHUS W CHOCOOBl JEHCTBUH 1O OCBOEHUIO, WHTEPIpETAluu U
peoOpa30OBaHUIO 3HAHWM, BHJBI JICATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUSA U
NPUMEHEHHUIO 3HAHWM B Pa3IMYHBIX YYEOHBIX CHUTyallUsiX, a TaKkKe B peajbHBIX
JKU3HCHHBIX CHUTYallUsX, CBS3aHHBIX ¢ Owosiorweil. B mporpamme mnpeaMeTHbIE
pe3yNbTaThl MPECTABICHBI TI0 TOJaM 00 YUEHHUS.

[IpenmeTHBIE pe3yabTaThl OCBOCHUs ydeOHOTO mpeameTa «buonorus» ¢ 10 knacce
JTOJIKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHMK O MECT€ W POJIM OHOJOTUU B CHCTEME HAyYHOTO
3HaHHUS €CTECTBEHHBIX HAayK, B (OPMHPOBAHWU COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBI MHpPAa ¥ HAYYHOTO MHPOBO33PCHHUS, O BKJIAJEC POCCUHCKHX M 3apyOeIKHBIX
Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKITMOHATHLHOW IPaMOTHOCTH YeJIOBEKa JIJIst
peIICHMSI )KU3HCHHBIX 3a71a4;

YMEHHE PaCKpBIBATh COJIEPKaHUE OMOJIOTUYECKUX TEPMUHOB W TIOHSTHIA: >KU3Hb,
KJIETKa, OpraHu3M, MeTa0on3M (0OMEH BEIECTB W MPEBpalleHUe DHEPTUH), TOMEOCTa3
(camoperynsnusi), yYpOBHEBasi OpTraHU3AlMsl >XKUBBIX CHCTEM, CAaMOBOCIIPOU3BEICHHE
(penpoayKius), HaCIEACTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHUE;
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yMEHHE u3JlaraTb  OHOJIOTWYECKHWE  Teopu  (KJIeToYyHas, XPOMOCOMHasi,
MyTallMOHHAs, [IEHTpaJIbHAas JI0TMa MOJIEKYJIsipHOU Ouonorun), 3akoHsl (I'. Mennens, T.
Moprana, H. . BaBunoBa) u ydeHus (0 LIEHTpaXx MHOrooOpasus M IPOUCXOKICHHS
KynbTypHbIX pactenuit H. M. BaBunoBa), onpenensTs IpaHUllbl UX TPUMEHUMOCTH K
YKUBBIM CHCTEMaM;

yMEHHE BIIAJIETh METOJaMU HAy4YHOTO TO3HAHMsS B OWOJIOTMH: HAONIOACHUE U
OMHMCAHUE JKUBBIX CHUCTEM, TIPOIECCOB U SBIICHWW, OpraHW3alus ¥ TPOBEICHUE
OMOJIOTMYECKOTO HKCMEPUMEHTA, BBIJIBIJKEHHUE THUIIOTE3bl, BBISBICHHE 3aBUCUMOCTH
MEXIY HCCIEAyeMBIMH BEIMYMHAMHU, OOBSICHCHHE IMIOJYYCHHBIX  PE3YJIBTATOB,
UCIOJIb30BAHHBIX HAyUYHBIX MOHSATUN, TEOpUH M 3aKOHOB, YMEHHUE JIeJaTh BHIBOJBI Ha
OCHOBAHHH TOJTYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE NPHU3HAKU BHUPYCOB, KIETOK MPOKAPHOT U
IYKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH TPOIIECCOB:
oOMeHa BeIeCTB U TMPEBpAIICHUs PHEPrHH B KIETKe, (POTOCHHTE3a, TIACTUYECKOTO U
PHEPTeTUYECKOT0 OOMEHa, XEeMOCHHTe3a, MHUTO03a, Melo3a, OIUIOJOTBOPEHUS,
Pa3MHOXKEHHUsI, UHIUBUTYaIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTEHE3);

YMEHHE TPUMEHATh TIOJYYCHHBIC 3HAHWS I OOBSICHCHHS OWOJOTHYECKHX
MIPOIIECCOB U SIBIICHUH, JJI PUHATHUS MPAKTUYECKUX PEIICHUHN B MIOBCETHEBHOM )XKU3HU C
1enpio odecnedeHus: 6€30MacHOCTH CBOETO 3J0POBbS M 37I0POBbsI OKPYKAIOIINX JTFO/ICH,
cOONIOZICHUST HOPM TPaMOTHOTO TOBEJEHUS B OKpYXKaromled MNpUpoIHON cpene,
NOHUMaHNe HEOOXOJMMOCTH HCIIOJIb30BAaHUS JOCTIDKEHHH COBPEMEHHOW OHWONOTHH U
OMOTEXHOIOTUH JIsl PAIIHOHATIBHOTO MPUPOIOTIOIB30BAHUS;

YMEHHE pelaTh JJIEMEHTapHbIe TeHETHYECKUE 3a/Ja4yl Ha MOHO- M TUTHOPHUIHOE
CKpElIMBaHUE, CILEIJICHHOE HACJIeIOBAaHUE, COCTABJIATh CXEMbl MOHOTHOPHIHOTO
CKpeIMBaHU ISl IpEeACKa3aHus HaCIeIOBaHUsI IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOIHITH JIA0OPATOPHBIE M MPaKTUYECKUe paboThl, COOIIOIATh TIPaBHUIIa
pu paboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYIOBAHUEM;

yMEHHE  KPUTHYECKH  OICHMBAaTh M  HMHTEPIPETUPOBATH  HH(POPMAIUIO
OMOJIOTUYECKOTO COJEpKaHMsI, BKIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS M3 Pa3TUIHBIX
HUCTOYHUKOB (CpeJcTBa MaccoBOW HMH(OpPMAIMK, HAYYHO-TIOMYJSIPHBIE MAaTEPHAIIbI),
OTHYECKHE AaCMEeKThl COBPEMEHHBIX HWCCJCIOBaHWW B  OWOJIOTMM, MEIUIIMHE,
OMOTEXHOJIOTHH;

yMEHHE CO03/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE U YCTHBIE COOOIICHUsS, 00001Ias
OMOOTUYECKYI0 MH(POPMAIIUI0 U3 HECKOJIbKHUX HCTOYHUKOB, T'PAMOTHO HCIIOJIH30BATh
NOHATUHHBIN anmapaT OMOJIOTHH.

[IpenmeTHBIE pe3yabTaThl OCBOCHUS yueOHOTO Tipeamera «buonorus» ¢ 11 knacce
JTOJIKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHHWA O MECT€ M POJU OHOJOTHH B CHCTEME HAay4YHOTO
3HaHHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpPAa M HAy4YHOTO MHPOBO33PCHHUS, O BKJIAQJEC POCCUHUCKUX M 3apyOeKHBIX
Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJOTHH, (PYHKIIMOHATHLHOW IPaMOTHOCTH YeJIOBEKa JIJIst
pelIeHUs )KU3HEHHBIX 3a/a4;
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YMEHHE pacKphIBaTh COAEpk aHUE OUOJIOTMYECKUX TEPMUHOB M TOHSTUH: BUJ,
NOMYJSIMS, TEeHOQOHA, SBOMIONUS, JABWXKYIIME CHIbl  (QakTopbl) 9SBOJIOLUH,
IPUCIIOCOOJIEHHOCTh ~ OPraHM3MOB, BHJ000pa3oBaHUE, HKOJIOIMYECKHE  (aKTOPBHI,
HKOCHCTEMA, MPOAYIEHThI, KOHCYMEHTBI, PEIYLEHThI, IENu MUTaHUs, SKOJIOrHYecKas
nupamujia, OMoreoreHos, ouocdepa;

yMEHHE Hu3JiaraTh OuoJiorHueckre Teopuu (dBoirounoHHas teopus Y. JlapBuHa,
CUHTETHUYECKasi TEOpUsl DBOJIIOIMHU), 3aKOHBl U 3aKOHOMEPHOCTH (3apOJIbIIIEBOTO
cxoactBa K. M. bapa, dyepenoBanus riiaBHBIX HalpaBjieHUW U myTed sBoonuu A. H.
CesepuioBa, yuenus o Ouochepe B. UW. Bepnaackoro), ompenenstb TpaHULBI HUX
NPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHUE BIJIAJIETh METOJAMU HAyYHOTO IIO3HAHMS B OWOJIOTWU: HAONIOJCHHE U
OMHMCAHHUE JKUBBIX CHUCTEM, TIPOIECCOB U SBIICHUN, OpraHU3alus M TPOBEICHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIJIBIDKCHUE THUIIOTE3bl, BBISIBJICHHWE 3aBHCUMOCTH
MEXAY HCCIEAyeMbIMHU BEJIMYMHAMHU, OOBSICHEHHE TMOJYYCHHBIX PE3YJIbTATOB,
WCIIOJIb30BAaHHBIX HAYYHBIX TOHSITUH, TEOPUH M 3aKOHOB, YMEHHE JeJiaTh BHIBOABI Ha
OCHOBAHUH TOJIYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBIJICTSATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUSI OMOJOTHUUECKUX OOBEKTOB:
BUJIOB, TOMYJSIMI, TPOAYIEHTOB, KOHCYMEHTOB, pEIYyIIEHTOB, OHOTEOIICHO30B U
HKOCUCTEM, OCOOCHHOCTH MPOLIECCOB: HACIEACTBEHHOW M3MEHYMBOCTH, €CTECTBEHHOI'O
ot0opa, BUI000pa30BaHUs, TPUCTIOCOOJIEHHOCTH OPTaHU3MOB, JEHCTBUS IKOJIOTUUECKUX
(GakTOpOB Ha OpraHU3Mbl, MEPEHOCAa BEIIECTB U TOTOKA JHEPTUUM B IKOCHUCTEMAX,
AHTPOIIOT€HHBIX U3MEHEHHUI B YKOCHUCTEMAaxX CBOEW MECTHOCTH, KPYrOBOPOTA BEIIECTB U
OMOre0OXMMHUYECKUX ITUKIIOB B Ouocdepe;

yMEHHE TMPUMEHSATh TIONyUYEHHbIE 3HAHHUS [JJIs OOBSICHEHHS OWOJIOTHYeCKHX
MIPOIIECCOB U SBJICHUM, JJISI IPUHATHUS MPAKTUYECKUX PEIICHUI B MOBCEIHEBHOMN KU3HU C
1enpio odecriedyeHus: 0€30MacCHOCTH CBOETO 370POBbsS M 310POBbsI OKPYKAIOLIUX JIIOJIEH,
cOOJIOJIEHUS HOPM TpPaMOTHOTO TMOBEJIEHHS B OKpYyXKarolled MNpupogHOu cpene,
MOHNMAaHHE HEOOXOIMMOCTH HCIIOIH30BAHUS JOCTIKEHUN COBPEMEHHOM OUONIOTHH st
PalMOHANILHOTO PUPOIONIOIB30BAHNUS;

yMEHHE peniaTh JJIEMEHTapHbIe OHOJIOTUYECKHUE 3a/layd, COCTaBISITH CXEMbI
MepeHoca BEIIECTB U SHEPTHH B IKOCUCTEMaX (1[eMU MUTaHUs ),

YMEHHE BBITOIHSITH JIA0OPATOPHBIE M MPAKTUYECKUE paboThI, COOII0IATh TIPaBHIIa
pu paboTe ¢ yueOHBIM U TabOpaTOPHBIM 000PYIOBAHUEM;

yMEHHE  KPUTHYECKH  OICHMBAaTh M  HMHTEPIPETUPOBATH  HH(POPMAIUIO
OMOJIOTUUECKOT0 COJIepKaHUs, BKIIOYAIOLIYIO ICEBJAOHAYYHbIE 3HAHUS W3 Pa3IMYHBIX
HUCTOYHHKOB (CpelcTBa MaccoBOWM WHGOpPMAIMK, HAaYYHO-TIOMYJSPHBIE MaTepHUabl),
paccMaTpuBaTh TIIOOATBHBIE YKOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (hOpMHUpPOBATH
M0 OTHONIEHHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOIIEHHUs, 0000mmas
OnosornuecKkyro MH(pOpMalUI0 U3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO HCIIOJIH30BaTh
NOHATUIHBIN anmapaTr OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnuecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m IpOrpaMMEI Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 0BPA30BATEILHBIC
padoThI padoThI pecypes
bubnunoreka LIOK
1 buonorus kax nayka 2 0.5 https://m.edso0.ru/7f41c292
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 Bubmiorexa LIOK
https://m.edso00.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 buGmuorexa LIOK
https://m.edso0.ru/7f41c292
bubmuoreka [{OK
4 IKM3HEAEATENLHOCTS KICTKH 6 https://m.edso00.ru/7f41c292
5 PazMHOkeHUE 1 MTHANBUAYATbHOE pa3BUTHE 5 1 bubnuoreka [{OK
OpraHu3MOB https://m.edso0.ru/7f41c292
HaciaencTBeHHOCTh U U3MEHUYHUBOCTD bubmmoreka IIOK
6 8 1.5 .
OpraHu3MOB https://m.edso0.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bub6nmorexa LIOK
OMOTEXHOJIOTHHU https://m.eds00.ru/7f41c292
bubnmorexa LIOK
8 Peseparoe spems 1 https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/m S — Beero KOﬁHTpOJ‘IbHLIe H%aKanecKne 0BPA30BATEILHBIC
padoThbI padoTbI pecypesi
bub6nmoreka [IOK
. IBOMOIMORHAT GHoNOrus 9 1 https://m.edsoo.ru/7f41cc74
5 Bo3HMKHOBEHUE U pa3BUTHE )KU3HU HA 9 05 bubnnorexa [JOK
3emiie ' https://m.edsoo.ru/7f4lcc74
3 Opranu3Mel B OKpyXKaromas cpeaa 5 1 bubmnorexa LIOK
y https://m.edsoo.ru/7f41cc74
4 Coo01mecTBa ¥ SKOJIOTUYECKHE CUCTEMBI 9 Bubmuorexa LIOK
https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
S Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
Ne Tema ypoka K II Hara upposbie
/o Yp Beero OHTPOJILHBIE PaKTHYecKue W3yueHusI nugp
padoThbI padoTbI o0pa3oBaTe/ibHbIE
pecypcsbl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
I1 6ota Ne 1
2 cnomsosarne pameex ) 05 Bu6miotera LIOK
' https://m.eds00.ru/863e6122
METOJIOB MPU U3YUYECHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buosiornueckue cucremsl, MPOUECCHI 1 bubnnoreka [JOK
U MX U3y4EHHUE https://m.eds00.ru/863e6564
4 XuMHu4yecKkui coctaB KjaeTku. Bona u 1 bubmuorexa [JOK
MHHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
bu6mmoreka [JOK
5 benku. CoctaB u cTpoeHue OeIKOB 1 https://m.eds0o.ru/863e6b72
®epMeHTHl — OMOJIOTHYECKHE
Karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue 1 05 bubnuoreka [IOK
KaTaJTUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WJTU KaTajasbl)»
bubmuorexa [JOK
! YTIeBOpL. Jiumuet 1 https://m.eds00.ru/863e6870
bubmuorexa [JOK
8 Hykneurosbie kucnotel. AT® 1 https://m.eds00.ru/863e6d5c
9 HcTopus 1 METOABI U3y4EHUs 1 bub6nuorexa [IOK
kieTku. Knerounas treopus https://m.eds00.ru/863e6e88
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KieTka xak nenoctHas KuBas

10
cucreMa
CTpoeHue 2yKapuOTHYECKOMN KIIETKHU.
JlaboparopHuas pabota Ne 2
«M3y4yeHne cTpoeHus KIETOK bubnunoreka [HOK
11 pacTeHuil, KUBOTHBIX, TPHOOB H 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpENapaTax u ux
OTIMCAHUEC»
bubmuorexa [JOK
12 Obmen BemecTs nn MeTado3M https://m.eds00.ru/863e766¢
bu6mmorexa [IOK
13 PorocurTes. XemocuHTes https://m.edso00.ru/863e7c98
. bubmuoreka [JOK
14 OHepreTHiecKuid 0OMeH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{enenue
.M .
15 Kzg?;l: No I;i?lflagj’;l}ioiflff 11\{/121‘/120321 B 0.5 bubmorexa LIOK
p - 5 ' https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 buocunTes Oenka. Peakius bu6mmoreka [JOK
MaTpUYHOI'0 CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [JOK
17 Tpancyinus — GuocwnTes benka https://m.eds00.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — bubmuorexa [IOK
BUPYCHI https://m.eds00.ru/863e7540
bubmuorexa [JOK
19 @opMBbl pa3MHOKEHHUSI OPraHU3MOB https://m.edso00.ru/863e81b6
https://m.edso0o.ru/863e831e
N bu6mmorexa [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
21 OO0pa3oBaHue U pa3BUTHE MOJIOBBIX 05 bubnmuotexa [JOK

KJIeTOK. OMI0A0TBOPEHHUE.

https://m.edso00.ru/863e81h6
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https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
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JlaboparopHuas pabota Ne 4
«M3yueHne CTpOCHHUS MOJIOBBIX
KJICTOK Ha I'OTOBBIX
MHKpOIIperapaTax»

NHnuBuyanpbHOE pa3BUTHE

bubmuoreka [JOK

22 OPraHu3MOB https://m.edso00.ru/863e8436

23 I'enetuka — Hayka o bubnnoreka [HOK
HACJIEACTBEHHOCTH U N3MEHYNBOCTHU https://m.edso00.ru/863e86f2
3aKOHOMEPHOCTH HACJIEIOBAHUS

24 1| 1/13Ha1<01§ Monoru6 I/II[ HOE bubmorexa LIOK

p ) pHL https://m.eds00.ru/863e8878
CKpEIIMBaHHE

UTHOPHUIHOE CKpeluBaHue. 3aKOH

25 ile?,aBI/I}ZI/Ii[/IOFO H&EHI: OBaHUS bubmnorexa LIOK
A https://m.edsoo.ru/863e89a4

MIPU3HAKOB
CueruieHHOe HAcJIeI0BaHUE
npu3HakoB. JlaboparopHas paboTa

26 No 5 «M3yuenue pe3ynbpTaToB 05 bubnmnorexa [JOK
MOHOTUOPUAHOTO U AUTHOPHUIHOTO ' https://m.eds00.ru/863e8c60
CKpeIIMBaHUs Y Ap0o30(HIIbI HA
TOTOBBIX MUKpOIIpenapaTax»

27 I'enetuka nona. Hacnenosanne bu6mmoreka [IOK
MPU3HAKOB, CIEIJIEHHBIX C TTOJIOM https://m.edsoo.ru/863e8c60
H3menunBocTs. HenacneacteenHas
M3MEeHUYUBOCTh. JlabopaTopHas
pabota Ne 6. 3ydenue bubnmoreka [JOK

28 - 0.5 _

MOIU(DUKAITMOHHON U3MEHUYHUBOCTH, https://m.edso0.ru/863e8efe
MOCTPOEHNE BApUAIIMOHHOTO Psijia U

BapUALIMOHHON KPUBOI»

HacnencTBenHast ”3BMEHYUBOCTD.

JlaGopaTtopnast pabota No 7. bubnmoreka [JOK

29 - 0.5 _

«AHanu3 MyTanuil y 1po3o¢puiisl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKPOTIpETapaTax»
30 I'eneTnka yenoBeka bu6mmorexa [{OK
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PesepBHbIii ypok. O6001IeHHE 11O

https://m.edsoo.ru/863e8d78

31 teme «HacneacTBeHHOCTD U 1
W3MEHYHBOCTH OPTaHU3MOB)
32 CernekIus Kak HayKa M TIpo1ece 1 EH@_IHOTeKa HOK
ttps://m.edso0.ru/863e9214
33 MeTobl U JOCTUKEHUSI CEIICKIINHI 1 bubmuoreka [JOK
pPacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buotexHosorus kak orpacib 1 bubnnoreka [JOK
MIPOU3BOJCTBA https://m.edso00.ru/863e9336
OBILIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
[
Jl:;_n Tema ypoka Beero KonrTpoabsubie IIpakTuueckue 5:;:%“” gg[?al;(();]::enbnme
padoThbI padoTbI pecypebi
1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 BH6J_IHOTeKa LOK
https://m.edso0.ru/863ea20e
2 Hcropus pa3ButTus npeacTaBieHUR 1 bubnnoreka [JOK
00 3BONTIONINU https://m.eds00.ru/863e9570
3 Muikpoosomows . E@fﬁﬁﬁfﬁﬁgmegcm
[Tomymsimus Kak ieMeHTapHas
eAMHUIA BUJA U DBOJIIOINH.
4 JlabGopaTopHas padora Ne 1 1 0.5 Egggﬁﬁfg&%gﬁgweggw
«CpaBHEHUE BUJIOB 10
MOp(}OTOrHIeCKOMY KPUTEPHIO»
5 JIBrKyIMe CUitbl (3J1€eMEHTapHBIE 1 bubnunoreka [JOK
(hakTOpbI) SBONIOIHIH https://m.edso0o.ru/863e9da4
6 EctectBennbIit 0TO0p U ero Ghopmbl 1 Eggsj?lpllr?:;;gglléwe% 40
Pe3ynbTaTh! 3BONMIOLMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 05 bubnunorexa [JOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MPUCITOCOOJIEHHOCTH OpTaHU3Ma U e€
OTHOCHUTEIILHOTO XapaKTepar»
8 Hamnpasnenus u nytu 1 bubnnoreka [JOK
MAaKpO3BOJIKOLIMU https://m.edsoo.ru/863e9cle
9 HeoOpaTumocTs 3BOITIONNN 1
10 Ucropwus sxu3uu Ha 3emiie 1 METOIbI 1

e€ U3y4eHus

31



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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11 I'unoressl NPOUCXOKIACHUS KUZHH bubnuoreka [IOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMie Mo 3pam u bubnmoreka [JOK
nepuoaam https.//m.edso0.ru/863ea6be
OCHOBHBIE 3Tallbl 3BOJIIOLUU
PacCTUTENTBHOTO U KUBOTHOTO MHpA.
13 [TpakTuyeckas padora Ne | 05 bubnuoreka [IOK
«M3yueHne UCKOIaeMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8bc
pPaCTCHHIA U KUBOTHBIX B
KOJUICKIIUSX
14 CoBpemeHHas cuctema bubnnorexa [HOK
OpPraHn4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIONHS YeJIOBEKa (aHTPOTIOTEHE3) BH6J_IHOTeKa LOK
https://m.edso0.ru/863eac2c
16 JIBmoxymiue cuibl (paKTopsl) bubnuorexa [JOK
AHTPOIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YeJI0BeKa
18 UYenoBeueckue packl ¥ MPUPOIHBIE bubnmnorexa [JOK
aJlanTaluy 4YeJI0BeKa https://m.edso00.ru/863eaea2
PesepBHrlil ypok. O60011IeHHE 10
19 TeMe «BO3HHUKHOBEHUE U pa3BUTHE
KHU3HHU Ha 3emiie»
20 DKoJ0rus Kak HayKa
21 Cpenpl 0OUTaHUS U SKOJIOTUYECKHE bubnnoreka [JOK
(bakTopsl https://m.edsoo.ru/863eafec
AOGuoTtndeckue HakTophI.
JlaGopatopnas pabora Ne 3.
29 «Mopdonorudeckne 0COOCHHOCTH 05 bubnuorexa [JOK

pacTeHui U3 pa3HbIX MECT
oburtanusy. JlabopatopHas pabora
Ne 4. «BnusiHMe cBeTa HAa pOCT U

https://m.edso0.ru/863eb10e
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https://m.edsoo.ru/863ead44
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pa3BUTHE YEPEHKOB KOJICYCa»

bubmuoreka [JOK
23 buotnacckne paxropet 1 https://m.edso00.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKU
nomyssiun. [Ipakruyeckas padora
24 Ne 2 «[ToncyéTt INIOTHOCTH 1 0.5
TOMYJISIIIAKA Pa3HbIX BUJIOB
pacTeHui»
o5 Coo0b1iecTBa OpraHu3MoOB — 1 bubnnorexa [HOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
2% DKOJIOTUYECKHE CUCTEMBI 1 bubmuorexa [JOK
(9KOCUCTEMBI) https://m.edso00.ru/863eb46a
| o e o | Busmorea 101
. DAMIIB!. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocuctem. Cykueccus
28 IIpuponHbIE SKOCUCTEMBI 1
29 AHTpONOreHHbIE IKOCUCTEMBI 1
30 buocdepa — rinobanpHas 1 bubnuoreka [IOK
9KOCUCTEMA 3EMIIN https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnuoteka [JOK
ouochepsl https://m.eds00.ru/863ebd16
32 YenosedecTBo B Onochepe 3emin 1
33 CocymiecTBoBaHUE TTPUPOIBI U 1 bubnunoreka [JOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O600111€HIE TEMBI
34 «Co00111eCTBA U DKOJIOTHYECKUE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 25

[NPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLHECCA

OBA3ATEJBbHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

1. buomnorus, 10 xnace/ Kamenckuit A.A., Kacnepckas E.K., CuBornazos B.U., AknimonepHoe
obmectBo «M3natenscTBO «lIpocBemnieHue»

2. buonorus, 11 xnacc/ Kamenckuii A.A., Kacniepckas E.K., CuBoriazos B.U., AknuonepHoe
obmectBo «M3natenscTBO «IIpocBemieHue»

METOJUYECKHUE MATEPHUAJIBI 1JI51 YUYUTEJIA

1. A.IO.Honnera. A.B.Topranos. buonorus B cxemax u tabmmmnax 9KCMO Mocksa. 2012 r

2. T'. W. Jlepuep. buonorus. Ionnslii cipaBounuk it noarotoBku K E I' D. M. Actpens 2012
r

3. Toroumcs k EI'D. O6mas 6uonorus M [poda 2012 r

EI'D 2022 r. buonorus. M. Actpens 2022r

5. EI'D. Obuas 6uonorus. KourposnbHble n3mepurenbHbie MaTepuaisl M IIpocBerienue
2023r.

6. N.P. MyxamemxkanoB. Mactepckas yuurtens « TecTsl, 3a4eTsl, Onunonpock 10-11 kmace»
M «BAKO» 2007 r.

7. OO6mas ouonorus: Yueonuk / [Tox pen. Koncrantunosa B.M.. - M.: Academia, 2018. - 704
C.

8. Boponmnos, H.H. buonorus. O6mas 6uonorus. 10-11 kmaccer: YueOHUK s

&

o0mieo0pa3oBarenbHbIX Yupexaenuii: bazossiit yposens / H.H. Boponios. - M.: IIpocs.,
2022. - 304 c.

9. Heiima-Cruonunkas, M.A. OOmias u caHuTapHasi MUKpOOHOJIOTHSI ¢ TEXHUKON
MHUKPOOHMOJIOTHYECKUX HccieoBaHuil: YueOHoe nocodue / M.A. Jleitma-Cruonunkas. -
CII6.: Jlans, 2022. - 588 c.

10. 3axapos, B.b. Pabouas TeTpaas mo obmieit 6uomoruu: 10-11 knace: k: Yuebnuky B.B.
3axapona, A.I'. Mycradpuna, B.U. CuBornazosa, H.M. Uepnogoii "O6mias 6uonorus. 10-11
kiacc" / B.b. 3axapos, E.T. 3axaposa, A.Jl. Kynaes, B.1. CuBornazos. - M.: Dk3ameH, 2. -
157 c.

11. T A JloBkoga. [ToaroroBka x onummnuaaam mo ouonoruu 8-11 kmaccos. M Aiipuc-tipecc
2011

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. www.informika.ru - snexrponnsiii yueouuk "bruomorus” (sep. 2.0 - 2000) u3 nukia
"O6yuatoniye SHIUKIONEeTUN". - YueOHbIN Kypc, KOHTpoJIbHBIE Bonpockl. (Kak
MoJIb30BaThCsA - cM. "[Tomorp".)

2. www.college.ru - pazaen "OtkpsiToro koyemxka" mo buonoruu. YueOuuk, moaenu, On-
line Tectsl, yautento.

3. www.skeletos.zharko.ru - "Onopro-aBurarensHas cucrema yenoBeka'. OOpa3oBaTebHbIIH
caift mo npeamery buonorus, kypc Uenosek. Ctpoenue ckenera. MpimeyHas cuctema. Kak
9710 paboTaer. [IpunoxeHus: 2 CKeNEeTHBIX SHIMKIONEIUH; Ul YUUTENS - YPOKH,
1abopaTopHbIe, 6 TECTOB C OTBETAMH.
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10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

www.biodan.narod.ru - "buo/lan" - bronorus ot Jlausl. HoBocTr 1 006306l 110 OHOJIOTHH,
skonorun. [Ipobaemsl u Teopun. EcTh TeMaTHUECKHE BBITYCKH, oTOTaNIepen, Ouorpadun
BEJIMKUX YYEHBIX, CIIEIICIIOBAPb.

www.bio.1september.ru - s yuureneii "S uny Ha ypok buonoruu". Crareu no: boranuke,
3oonornn, buonornu - Yenosek, O0miei OM0I0THH, DKOJIOTHH.

www.bio.1september.ru - rasera "buosorus"

www.kozlenkoa.narod.ru - Oror caiit Kosnenko A.I'. - mpemnogaBatens 1 ist
npenoaaBartenei, sl TeX, KTO YUUTCS caM U YUUT APYTUX; OYHO U AUCTAHIIMOHHO,
OHOJIOTUH, XUMUH, TPYTUM MIPEAMETaM - C MOMOIIBI0 KOMITbloTepa U IHTepHeT.
WWW.NsSu.ru buosorus B Bonpocax 1 OTBETax - y4€HbIe HOBOCUOMPCKOIo AKaIeMIopoKa
OTBEYAIOT HAa BOIIPOCHI CTAPIIEKIACCHUKOB.

www.websib.ru - paszaen "buonorus" HoBocubupckoii oopazoBarenbHoi cetu. [Togbopka
MaTepHaJIOB U CCBUIOK (IIPOrPaMMBbI, IPOEKTHI, MATEPHAJIBl Y YPOKY, A0UTYPUCHTY).
www.nrc.edu.ru - "buosorndeckas KapTuHa Mupa' - pa3jien JEKTPOHHOTO Y4eOHUKa
"KoHuenmum coBpeMeHHOro ecrecTBo3Hanus". KoHuenuum npoucxoxx1eHust )KU3Hu 1
teopuu 3Bomtouuu. (Ilepexox mo ccobuike BHU3Y "Jlanee...".)

www.floranimal.ru - "FLORANIMAL - pacrenus u skuBoTHBIC" Kak SHIUKIIOMEHS.
(O6bem nHpOpManuu Brevyariser.) BeiopaTs OykBY, OTKPOETCS CTpaHUIA C ABYMS
00JbIIMMU KOJIOHKaMU Ha3BaHuii: Pactenus u J)KuBotHble. BeiOupaem no Ha3zBaHuio -
OTKPBIBAETCS onKcanue u (HoTo.

www.filin.vn.ua - "®uuH" - WuTFOCTpUpPOBaHHAS SHIUKIIONE IS KUBOTHBIX. K
CO’KaJICHHUIO HE BCe pa3zelbl roToBbl. Onucanus u pororpadum.

www.nasekomie.h10.ru "HacexoMmblie" O HacEKOMBIX JIs IIKOJIBHUKOB - OIIMCAHUE
OCHOBHBIX BUJIOB, PUCYHKH.

www.invertebrates.geoman.ru Hacekomsie. [Tomyssipaas kaura Akumymkunaa M. ¢
MHOYECTBOM LIBETHBIX PUCYHKOB U (oTOrpaduii.

www.bird.geoman.ru Itumer. [Monynspuas kaura Axkumymikuaa .M. ¢ MHOXecTBOM
L[BETHBIX PUCYHKOB U (hoTorpaduii.

www.animal.geoman.ru Mup xuBoTHbIX. [TonynsipHast kuura Axkumymikuaa U.U. ¢
MHOKECTBOM IIBETHBIX PUCYHKOB U (poTOrpaduii.

fish.geoman.ru Pei0b1. MmrocTpupoBaHHas SHIUKIONEAUS PhIO.

www.plant.geoman.ru - XKu3ub pactenuii. 3aHuMaTeNnbHO 0 OoTaHuke. bakrepun.
JlexapcTBEHHbIE pacTEHHUSL.

www.livt.net - snexTpoHHas WILTIOCTpUpPOBaHHAs SHIMKIIoNeAus "JKuBble cymiecTsa'.
Knaccudukanus u pororpaduu 6e3 Tekcra.

www.nature.ok.ru - Pegkue u ucuesaromue >xuBotabie Poccun. Onucanus v rojgoca
PEIKHUX KUBOTHBIX.

www.bril2002.narod.ru - bromorus as mkonsHUKOB. Kpatkast nrdopm. 1Mo paszaenam:
O6mas 6uonorus, boranuka, 3oomnorus, Yenosexk.

www.festival.1september.ru - dectuBans nenarorndeckux uneit "OTKpbITHIA ypok" 2006 -
2007. Paznen "lIpenonaBanue 6uoaoruun"

www.charles-darwin.narod.ru - Yapns3 JlapBun: onorpadus u KHUTH.
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