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IHOACHUTEJIBHAA 3AIIUCKA

[Tpu pa3zpaboTke MporpaMmbl 10 OMOJIOTUU TEOPETUUYECKYIO0 OCHOBY ISl OTIPENIEICHUS MTOIX00B K
dbopMupoBaHHIO cojepxkaHus ydeOHoro mpenmera «buosorus» cocTaBWIM: KOHLENTYyaJbHbIE
nonoxenuss GI'OC COO o B3anMOOOYCIOBIECHHOCTH IEJICH, COJEpKaHUs, Pe3yJbTaTOB OOY4YCHHUS H
TpeOOBaHUN K YPOBHIO TOATOTOBKM BBITYCKHUKOB, TMOJOXEHUS 00 OOMMX LEIsIX M NPUHLHMIAX,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHHE CUCTEMBI cpelHero ofmero obpasoBanus B Poccuiickoit
@enepannu, a TakKe MOJOKEHUS O crienuduke ONoioruu, e€ 3HaYeHUH B MO3HAHUU JKUBOM MPUPOABI U
o0ecreueHnr CyILeCTBOBaHUSl 4yeloBeueckoro obOmectBa. (CorjiacHO Ha3BaHHBIM —TOJOXKEHHSIM,
OIpeJIesIeHbl OCHOBHBIE (DYHKITUH MPOTPAMMBI 10 OUOJIOTUH U €€ CTPYKTYpa.

[TporpamMma mo Guonoruu Ja€t mpeacTaBlIeHUe O Iendx, 00 o0mieit cTpareruu o0ydeHus, BOCITUTAHUS
U pa3BUTHs oOydaroluxcsi cpencTtBaMu ydeOHoro npeamera «buosorusi», ompenenser o0s3aTesbHOE
MpeIMETHOE COZepXkKaHHe, €ro CTPYKTYpY, paclpeiielieHue Mo paszjeiaM M TeMaM, PEeKOMEHAYEMYIO
MOCTIeIOBATEIbHOCTh U3yYeHHs Yy4eOHOTro MaTepualia ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3€, JJOTMKU 00pa30BaTEeIbHOTO MPOLECCa, BO3PACTHBIX 0COOEHHOCTEH 00yUYaIOIUXCSl.

B mporpamme mo OuoNOrMM TakKe YYUTBHIBAIOTCS TPeOOBaHUSA K IUIAHUPYEMBIM JHYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM pe3yibTaTaM oOyueHus B (OPMHUPOBAHMM OCHOBHBIX BHIOB y4eOHO-
MO3HABATENBHON  J1eATENbHOCTH/Y4eOHBIX JCHCTBHM OOYdYalOUIMXCS 1O OCBOGHHIO COJEpIKaHUs
OMOJIOTNYECKOTO 00pa30BaHUS.

B mnporpamme mno Owomormm (10-11 xmaccel, 0a30BBI  ypOBEHb) pEANTM30BaH MPUHITUI
MIPEEeMCTBEHHOCTH B U3y4eHUHU Ouosoruu, O6aarogaps yuemy B Heil mpocMaTpHUBaeTCs HanpaBiIeHHOCTh Ha
pa3BUTHE 3HAHUH, CBSI3aHHBIX C (DOPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS, [IEHHOCTHBIX
OpPHEHTAIM JIUMYHOCTH, KOJOTMYECKOTO MBIIUICHUS, MPEACTABICHUH O 310pOBOM 0OOpa3e >XKU3HU U
OCpe)KHBIM OTHOIIEHHWEM K OKpyXKawIled mnpupoaHou cpexae. [losTomy Hapsgy ¢ u3ydeHUEM
0011e0MO0IOTMYECKUX TEOPHid, a TaKKe 3HAHUI O CTPOEHUH >KUBBIX CHCTEM PAa3HOTO paHTa M CYIIHOCTH
OCHOBHBIX TMPOTEKAIOMIMX B HHUX MPOIECCOB B MpOorpaMMe IO OHOJOTUU YAEJICHO BHUMAaHHE
MCTOJIb30BAHUIO TOJTYYEHHBIX 3HAHUHN B MMOBCETHEBHOM JKU3HU JUISI PELICHHS MPUKIIAJHBIX 33/1a4, B TOM
yucae:  NPOQHUIAKTUKH  HACIEACTBEHHBIX  3a00JIeBaHMII  4YelOBEKa,  MEIUKO-TEHETHYECKOTO
KOHCYJbTUPOBaHUS, OOOCHOBAHMSI HKOJIOTUYECKH L€Jeco00pa3HOro TMOBEACHUS B OKpYXKarouieu
MIPUPOJHON cpeJie, aHaIu3a BIUSHUS X035ICTBEHHON JNESTEIIbHOCTH YeJI0BeKa Ha COCTOSIHUE MPUPOAHBIX
Y UCKYCCTBEHHBIX SKOCUCTEM. Y CHJICHHE BHUMAHU K MPUKJIaJHON HAPABIEHHOCTH Y4eOHOI0 IpeaMeTa
«buonorus» TPOAUKTOBAHO HEOOXOAMMOCTBIO OOECTeUeHUsl YCIOBHM Ui pEUICHWs OJHON U3
aKTyaJIbHBIX 3aJau IIKOJIHHOTO0 OMOJIOrHYECKOro 00pa3oBaHus, KOTOpas mpenoiaraet GopMUpOBaHUE Y
oOyyarolmuxcsi CIHOCOOHOCTH  aJanTHpPOBaThCs K  W3MEHEHUSM JMHAMUYHO  Pa3BHBAIONIETOCH
COBPEMEHHOT'0 MHpA.

Bbuonorus Ha ypoBHE cpefHero oduiero oopa3oBaHus 3aHUMAET BakHOe MecTo. OHa obecreunBaeT
dbopMupoBaHKE y OO0ydYaIOIIMXCS TPEICTABICHUNA O HAYyYHOW KapTHHE MHUpa, pacmupseT U o0oOmaer
3HaHUSA O KMBOW MpUpoJe, €€ OTIMYUTENbHBIX NMPHU3HAKaX — YPOBHEBOM OpraHU3alluud U 3BOJIOLHH,
CO3aT YCIIOBHMSI JJIs: TO3HAHUS 3aKOHOB JKMBOM MNpHponbl, (opMupoBaHus (YHKIHOHATHHON
IPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO U 0e30macHOro o0pa3za >KU3HU, HKOJOTHYECKOTO MBIIIICHHS,
LIEHHOCTHOT'O OTHOILIEHUS K )KHBOW MPHUPOJIE U YETOBEKY.

Bonbiioe 3HaueHre OMOIOTHUS UMEET TaKKe JUIsl pelIeHHs] BOCIIUTATEIbHBIX M Pa3BUBAIOIIUX 3334
cpeaHero obmero oOpa3oBaHus, colMaIM3aluu oOydaroumxcs. V3ydenue Ouonorun obOecreunBaeT
yCI0BUA JUIS (POPMHUPOBAHUS WHTEIUIEKTYaJbHBIX, KOMMYHUKALMOHHBIX U WH(OPMAIIMOHHBIX HABBIKOB,
ACTETUYECKON KYNbTYpPbI, CIIOCOOCTBYET MHTErpaliy OMOJIOTMYECKUX 3HAHUM C NpEACTAaBICHUSMHU U3
IPYTUX y4eOHBIX MPEIMETOB, B YAaCTHOCTH, (U3MKH, XUMUU U reorpaduu. HazBaHHbIe MOJIOXKEHUS O
npegHasHaueHUH ydeOHoro mpeamera «buonorus» cocTaBuiIM OCHOBY ISl ONpEeNieHHs! MOAXOIO0B K
0TOOpPY U CTPYKTYPHUPOBAHUIO €TI0 COAEPIKAHUS, IPEICTABICHHOTO B IPOrpaMMe Mo OHMOJIOTHH.

OT160p comepkanus yueOHoro npeamera «buonorus» Ha 6a30BOM YPOBHE OCYLIECTBIEH € O3ULUI
KYJIbTYPOCOOOPa3HOr0 MOJIX0/1a, B COOTBETCTBUU C KOTOPHIM O0y4aroniyecs: JOJXKHbl OCBOUTH 3HAHUS U



yYMEHHsI, 3HauYuMble A1 (GOPMUPOBAHUA OOLIEH KyNbTYpbl, ONpPEIENSIONINE aJeKBATHOE IOBEJIECHUE
YeJIOBEeKa B OKpPY’KaIolLIe MpUpOAHOM cpee, BOCTpEOOBaHHbBIE B MOBCETHEBHON KU3HU U MPAKTUYECKOM
nestenbHocTH. Oco00e MECTO B ATOW CHUCTEME 3HAHWM 3aHMMAIOT 3JEMEHTHI COICpPXKaHUS, KOTOpHIE
CIIy’)aT OCHOBOW il (DOPMUPOBAHUS TPEACTABICHUH O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHUHE
MUpa W IEHHOCTHBIX OPHEHTALMSX JIMYHOCTH, CIOCOOCTBYIOIIMX TyMaHHM3alMH OHOJIOTUYECKOTO
oOpa3oBaHUs.

CTpyKTypHrpoBaHHUE COACPKAHUS yUeOHOr0 MaTepuasa B MporpaMMe Mo OHOJIOTHH OCYIIECTBIICHO
C y4€TOM MPHUOPUTETHOIO 3HAUYEHHUS 3HAHUN 00 OTIMYUTEIBHBIX OCOOCHHOCTSX KUBOM IMPUPOJBI, O €€
YpOBHEBOI OpraHW3allid U 3BOJIONUU. B COOTBETCTBHM C 3TUM B CTPYKType y4eOHOro mpeaMera
«buoiorus» BbIIENEHBI CIEAYIOLIUE COAepKaTeIbHbIe TUHUU: «brosnorus kak Hayka. MeToipl Hay4YHOTO
no3HaHus», «Kierka kak Owonormdeckas cucrema», «OpraHu3M Kak OHOJOTHYECKas CHCTEMay,
«CucreMa u MHOrooOpaszue OpraHWYeCKOro MHUpPa», «IBOIIONUS XKUBOW TPHUPOABD», «IKOCHUCTEMBI U
MPHUCYIINE UM 3aKOHOMEPHOCTH.

lenp wu3yueHust yueOHoro mnpeamera «buomorus» Ha 0a30BOM ypOBHE — OBIaJICHUE
00y4aIOIUMUCS 3HAHUSAMHU O CTPYKTYPHO-(DYHKIIMOHATBHON OpTaHU3aIlNH KUBBIX CHCTEM Pa3HOTO paHTa
U IpuoOpeTeHne YMEHUI HCIOIb30BaTh 3T 3HAHUS JJI1 TPAMOTHBIX JEHCTBUIl B OTHOIIEHUU OOBHEKTOB
KUBOU MPUPOABI U PEHICHUS] PA3TIMYHbIX KU3HEHHBIX MPOOIIeM.

Joctuxkenne 1enu u3ydeHuss ydeOHoro mpeamera «buomorus» Ha 0a30BOM  ypOBHE
o0ecreynBaeTcs pelIeHUueM CIeIyIOIUX 3a/au:

OCBOEHHE OOYYaIOIIMMHUCA CHUCTEMbl 3HAHUH O OHMOJOTMYECKHX TEOpHUAX, YUCHMSIX, 3aKOHaX,
3aKOHOMEPHOCTSX, TUIOTe3aX, MpaBUiIax, CIAYXallUuX OCHOBOW s (opMHpOBaHHS MpeACTaBICHHUI O
€CTECTBCHHO-HAYYHOH KapTHHE MHUpPA, O METOJaX HAYYHOTO IO3HAHUS, CTPOSCHUH, MHOT000pa3uu H
O0COOCHHOCTSIX )KHBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3AlMU, BBIAAOIIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCIIEIOBaHUIX B OMOJIOTUY;

dbopMupoBaHue y OOy4aromMxcs [O3HABaTENbHBIX, WHTEUIEKTYaJIbHBIX H  TBOPYECKUX
CIOCOOHOCTEH B IMpoliecce aHaNIM3a JJaHHBIX O MyTSIX Pa3BUTHUS B OMOJIOTMHM HAYYHBIX B3IJISIOB, UICH U
MOAXOJ0B K U3YYEHHIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3allly;

CTaHOBJIEHHE Yy oOydarommxcsi oOmieil KyiabTypbl, (YHKIHMOHAJIBHONH TIPaAaMOTHOCTH, pa3BUTHE
YMEHHH OOBSICHATH U OLIEHUBATh SIBJICHHS OKPY>KAIOIEro MUpPA KUBOM MPUPOIbl HA OCHOBAHWHU 3HAHUU U
OTIBITA, MOJIYYEHHBIX MTPU U3yYEHUH OUOJIOTHH;

(dbopMupoBaHHE y 00YyYaIOUINXCS YMEHHA HMIUTFOCTPUPOBATH 3HAYCHHE OMOIIOTMYECKUX 3HAHHWHA B
MPAKTUYECKOW JIESITEIbHOCTH 4YEJIOBEKa, pPa3BUTHUU COBPEMEHHBIX MEIMIIMHCKUX TEXHOJOTUM U
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH [IO3HAHUS YEJIOBEKOM JKMBOH  MPHUPOBI,
HEO0OXOIUMOCTH OEpEeKHOT0 OTHOIICHHUS K HEeH, COONIOEHUS JTUYECKUX HOPM TpPH MPOBEICHUHN
OHOJIOTUYECKUX UCCICIOBAHMIA;

OCO3HaHHE 1IEHHOCTH OMOJIOTHYECKUX 3HAHWM AJIsl MOBBIIIEHUSI YPOBHS 3KOJIOTUYECKON KYJIbTYPBI,
1 GopMHUPOBaHUS HAYYHOT'O MUPOBO33PEHUS;

MIPUMEHEHHE TPHUOOPETEHHBIX 3HAHWN U YMEHUH B TIOBCEIHEBHOM JKU3HU JIJISl OLICHKH MTOCIIEICTBUI
CBOEH JIEATEIIbHOCTU 10 OTHOLICHUIO K OKpY)Kalolle cpene, COOCTBEHHOMY 3710pOBbIO0, 00OCHOBaHUE U
coOmoienne Mep nporIakTUKA 3a00I€BaHU.

B cucteme cpeagnero ob6mero oobpazoBanus «buosorusy, nzydaemas Ha 6a30BOM YpOBHE, SIBIISIETCS
00s13aTeNTbHBIM YI€OHBIM MPEAMETOM, BXOSIIUM B COCTAB MPEAMETHOM 00macTu «EcTecTBeHHO-HAYYHBIE
MIPEAMETHIY.

Jlnst m3ydenus: 6nosoruu Ha 6a30BOM YPOBHE CpelHEero o0Iero oopazoBanus oTBoautces 68 yacos: B 10
kiacce — 34 gaca (1 gac B Henemio), B 11 kimacce — 34 vaca (1 gac B Henedio).



COJAEP/KAHUE OBYYEHUA
10 KJTACC

Tema 1. buonorusi kak Hayka.buomorums kak Hayka. CBsi3p OMONOrMH C OOIIECTBEHHBIMH,
TEXHUYECKMMHU M APYTUMH €CTECTBEHHBIMH HayKaMmu, (puiocoduelt, STUKOH, S3CTeTUKOI u npaBoM. Poib
Ouosioruu B pOpMHUPOBAHUH COBPEMEHHON HayuyHOW KapTHHBI Mupa. Cucrema OMOJIOTHYECKUX HayK.

Metoabl MO3HAaHUS JKUBOM MNpUponabl (HAOIIOAEHUE, SKCIIEPUMEHT, OIMCaHUE, H3MEpEHHUE,
KJaccu(uKanus, MOICIMPOBAHUE, CTATUCTUYECKAsk 00pabOTKa TaHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon nu ®@. Kpuxk.

Tabmuip! 1 cxembl: «MeToabl TO3HAHUS )KUBOW TTPUPOIBI.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

[TpakTuyeckas padoraNe 1. «/crnonb30Banue pa3nuYHBIX METOAOB MPH U3YYECHHH OMOJIOTUYECKUX
O00BEKTOBY.

Tema 2. )KuBble cucteMbl M uX opraHu3auus.)KuBbie cuctemMbl (OMOCHUCTEMBI) KaK MPEAMET
n3ydeHus Ouonoruu. OTIN4Yne )KUBBIX CUCTEM OT HEOPTaHUYECKOM MPUPOIBL.

CpoiicTBa OuocucTeM M UX pa3HOOOpa3ue. YPOBHU OpraHU3allMd OMOCHCTEM: MOJICKYISPHBIH,

KJIETOYHBIHN, TKaHEBHIH, OpraHU3MEHHBIH, MOIYJISIUHOHHO-BUA0BO, 3KOCHCTEMHBIH
(6roreoneHOTUYECKH I ), OMOC(EPHBIH.
JdemoHcTpanmuu:

TaGnuue! u cxembl: «OCHOBHBIE TPU3HAKH KU3HIY, «Y POBHH OpTaHU3ALUHU KUBOU MIPUPOIBDY.

Ob6opynoBanue: Mmoaens Monekyibl JJHK.

Tema 3. XumMmnuyeckuii cOCTaB U CTPOCHHE KJIETKHM. XUMUYECKUN COCTAB KJIETKH. XUMHUYECKHE
3JIEMEHTBI: MAKPOAJIEMEHThI, MUKPO3JIEMEHTHI. Boia 1 MUHEpaIbHbIE BEIIECTBA.

@OyHKIIMHN BOABI 1 MUHEPAJIbHBIX BEIIECTB B KieTke. [lognep:xkanue ocMoTHueckoro 6anaHca.

benku. CocraB u crpoeHue OenkoB. AMHHOKHCIOTBI — MOHOMephl OenkoB. HezameHumble u
3aMEHUMBIC AMHHOKHCIOTHI. AMWHOKHUCIOTHBIM COCTaB. YPOBHH CTPYKTYPBI OCJIKOBOW MOJIEKYJIBI
(mepBuYHasi, BTOpWUYHAs, TPETUYHAs U 4YETBEPTUYHAS CTPYKTypa). XHUMUYECKHE CBONCTBA OEJIKOB.
buonornueckue pyHKINN OEIKOB.

depMeHTHI — OHooruyeckue karaau3aTopsl. CTpoeHue ¢pepMeHTa: aKTUBHBIN IIEHTp, cyOcTpaTHas
cnenuduuHocTsb. Kodpepmentsl. Butamunsl. OTnnyns ¢epMeHTOB OT HEOPTaHUYECKUX KaTaau3aToOpPOB.

VYreBobl: MOHOCaXapuasl (TIIFOKO3a, pru003a U Ie30KCUprd03a), Iucaxapu bl (caxaposa, JaKTo3a)
U TIOJIMCaxapu bl (Kpaxmall, IIIMKOTeH, 1eJuIi0103a). bruonornyeckue GyHKIIMH YTII€eBOAOB.

Jlunuael: Tpurauuepuasl, Qochonunuapl, crepouabl. ['mapodunbHO-rUAPOGOOHBIE CBOICTBA.
buonoruueckue ¢yHkiun aununoB. CpaBHEHUE YIJIEBOJIOB, OCJNKOB M JHMMIHAOB KaK HCTOYHHUKOB
SHEPTHUH.

Hyxneunosbie kucnortel: JJHK u PHK. Hyxneotuasl — MOHOMEpPHI HYKJIEMHOBBIX KHCIOT.
Crpoenue u pynkuun JIHK. Crpoenue u ¢pynkunu PHK. Buast PHK. AT®: crpoenue u pyHKIMH.

[utonorus — Hayka o kjeTke. Kietounas Teopus — mpumep B3aUMOJACHCTBUS HACH U (aKTOB B
Hay4HOM [TO3HAHUHU. MeTObl H3yUEHNUs KIETKU.

Knerka kak menoctHas >kuBas cucreMa. OOmMe MpHU3HAKK KIETOK: 3aMKHYTas HapyKHas
memOpana, monekynsl JJHK kak renernueckuii anmapar, cuctemMa CUHTE3a Oelka.

Tunel  KJIETOK:  dykKapuoTHueckas M mpokapuoruueckas.  OCOOEHHOCTH  CTpPOEHUs
npokapuoTHuecko kieTku. Kiterounass crtenka Oaktepuii. CTpoeHHE JYKapUOTHYECKOW KIIETKH.
OCHOBHBIE OTJIMYHS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpBhl KIETOK — KIJIETOYHAas CTEHKAa, TJIUKOKAINKC, WX (YHKIUH.
[Tnasmarndeckass memOpana, e€ cBoiictBa U PpyHkiuu. [{uTomnasma u e€ opranouasl. OmHOMEMOpaHHBIE
opranounbl kietku: OIIC, anmmapar ['onbmxu, au3ocoMbl. [lonyaBTOHOMHBIE OPraHOMIBI KIIETKH:
MUTOXOHAPHH, T1acTuabl. [Ipoucxoxaenne MUTOXOHAPUM 1 miaactua. Buasl mmactun. HememOpanubie



OpPraHoubl KJIETKH: PHUOOCOMBI, KIIETOYHBIA IEHTP, MEHTPUOIH, PECHUYKH, KTyTUKH. QDYHKIHUH
OpraHOMJIOB KJIETKHU. BKiltoueHus.

Anpo — perynsaTtopHbld LeHTp kieTku. CTpoeHue smpa: saepHas o00004Yka, KapHoIlia3ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, /Ix. Yorcon, ®@. Kpuk, M.
Yunkunc, P. ®panxnun, K. M. bap.

Juarpammsel: «PacripeneneHne XMMUYECKUX AJIEMEHTOB B HEXKMBOW MNpUpoJe», «Pacnpenenenue
XUMHUYECKUX HJIEMEHTOB B KMBOU MPUPOIEH.

Tabnuuer u cxembl: «llepuonuyeckas Tabnuila XUMUYECKUX AJIEMEHTOBY, «CTpOEHHE MOJIEKYJIbI
BoAb», «buocunTes Oenka», «CTpoeHue Monekyiabl Oenka», «CtpoeHue Qepmentay, «HykinenHoBbie
kucnotel. JIHK», «Crpoenne monexynsl AT®», «CtpoeHne 3ykapuoTHUECKON KIETKU», «CTpoeHue
XKUBOTHON KIETKN», «CTpoeHHE pacTUTENbHOU KIIETKH», «CTpoeHHue NPOKAPUOTUYECKON KIIETKNY,
«CTpoeHue siapa KIETKN», «Y TIeBOABDY, «JIumuabn.

O6opymoBaHHe: CBETOBOM MHUKPOCKOI, 000pYy0BaHUE /Ui TTPOBEICHMS HAOIIOICHUN, N3MEPEHUH,
HKCIIEPUMEHTOB, MUKPOIIpENapaThl PACTUTENbHBIX, d)KUBOTHBIX U OaKTepUaIbHBIX KIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaGopatopnas pabora Ne 1. «/3yueHne KaTaluTUYECKOH aKTUBHOCTU (EpMEHTOB (Ha MpUMepe
amMmIIa3bl WIK KaTajaasbl)y.

Jlaboparopnast pabota Ne 2. «/3ydeHne CTpOSHUSI KJIETOK PACTEHUMU, KUBOTHBIX W OaKTEpUi 1O
MHUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUE.

Tema 4. KusHemeATeJbHOCTh KJIeTKH.OOMEH BEIIECTB, WIHM META00IM3M. ACCHUMUIIAINS
(TutacTrueckuii 0OMeH) U AUCCUMUWIAIUS (SHEPreTHUYEeCKUi 0OMEH) — JIB€ CTOPOHBI €IMHOTO Tpoliecca
MeTabonu3ma. Poib 3aKOHOB coXpaHEHUs BEIIECTB U HYHEPTHH B TOHUMaHUHN METa0O0Iu3Ma.

Tumnbl oOMeHa BemiecTB: aBTOTPOQHBIN U reTepoTpodHbIif. Ponb pepMeHTOB B 0OMEHE BEIIeCTB U
MIPEBPAIICHUH YHEPTUU B KIIETKE.

®dortocunTte3. CBetoBast U TeMHOBas (a3bl hoTocuHTe3a. Peakiuu porocunTeza. DhHeKTHBHOCTH
dboTocuHTe3a. 3HaueHue POTOCHHTE3a IS KU3HHU Ha 3emiie. BinusiHue yciaoBuit cpensl Ha (OTOCUHTE3 U
CHIOCOOBI TOBBIIICHUS €r0 TPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUI.

XeMocuHTe3. XeMOCHHTE3UpYoe 0aKTepuu. 3HaUCHHE XeMOCHHTE3a /ISl )KU3HU Ha 3eMIIe.

DHepreTudeckuii oOMeH B KieTke. PaciiersieHne BelIecTB, BBIACICHHE W aKKyMYJIHpPOBaHHE
SHEPTUH B KJIETKE. DTalbl dHEpreTudeckoro ooMena. ['mukonu3. bpoxenue u ero Bunbl. Kucmopognoe
OKHCIICHHe, WM KJeTouHoe apixaHue. OxucnutensHoe QocopmimpoBanue. IPPEeKTUBHOCTD
SHEPreTHIEeCKOro oOMeHa.

Peakniun marpuuHoro cuHTe3a. I'eHetnueckas mHdopmanus u JIHK. Peanuzanust renernueckoi
nHpopManuu B KieTke. [ eHeTHYeCKHd KOl ¥ ero CBOMCTBa. TpaHCKpuIus — MaTpuuHbiii cuaTe3 PHK.
Tpaucmsiius — OuocunTe3 Oenka. Jrtambl TpaHcusuuud. KomupoBanue amMUHOKHCIOT. Ponbs pubocom B
O6uocuHTe3e Oenka.

Hexnerounsie dhopmbr xu3au — BUpYChl. Mcropus oTkpeitusi BupycoB (Jl. M. VBaHOBCKwMI).
Oc00EHHOCTH CTPOCHHS U ) KU3HEHHOTO IUKJIa BUPYCOB. bakTeprodaru. bone3nun pactennii, )kUBOTHBIX U
YeJIOBEKa, BhI3bIBaEMble BHUpycaMu. Bupyc ummyHnoneduimra yenoseka (B1UY) — Bo3doyaurens CITNa.
OOpaTHast TpaHCKpUIIUS, peBepTaza W WHTerpaza. l[IpoduirakThka pacnpoOCTPaHEHUS BHPYCHBIX
3a00JIeBaHUH.

JdemoHcTpanmnu:

IToprpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmuier u cxembl: «Tunel mutanus», «Metabonu3zm», «MUTOXOHIPHSY, «IHEPTreTUICCKHIA
obmeny, «Xmoporacty, «Dorocuntes», «Ctpoenune JIHK», «CtpoeHne u QyHKIIMOHMPOBAHHUE TEHAY,
«Cunre3 Oenkay, «['eHeTndyeckuii koa», «Bupyce», «bakrepuodarn», «CTpoeHUE W KU3HEHHBIN ITUKII
Bupyca CIIN/1a, 6aktepuodaray, «Pemmukarus JHK».



O6opynoBanue: monenu-anmiankauu «Yasoenue JIHK u tpanckpunuumsy», «buocunres Oenkay,
«CTpoeHue KIeTKn», Mofenb cTpykTypbl JJHK.

Tema 5. PazMHOKeHMe W HMHAMBHAYAJbHOE Pa3BUTHE OPraHM3MOB.KJIETOUYHBIN LUK, WA
KU3HEHHBIA UK KieTku. MHTepdaza u muto3. [Iporeccel, mporekatomue B nHTepdasze. Perumkarms —
peakiust marpuyHoro cuHte3a JIHK. Crpoenme xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHII.
JIUTUIONAHBI W TalJIOWJHBIA XPOMOCOMHBIE HAaOOpbl. XpoMaTupl. l[luTonormueckre OCHOBBI
Pa3MHOKEHHUS U UHIUBUIYaIbHOTO PA3BUTHS OPIraHU3MOB.

Henenne knerkn — muto3. Cramgum murto3a. Ilpomecchl, mpoucxonsfniye Ha pas3HbIX CTAIUAX
MHTO3a. BHOJIOrHYECKUI CMBICT MUTO3A.

[TporpamMmmupyemMast THOEIH KJISTKU — alloNTO3.

®opMbl pa3MHOXKEHHSI OpPraHM3MOB: Oecrojoe M mojioBoe. Buuapl 6ecrnonoro pa3MHOXKEHHUS:
JieliecHue HaJBO€, TIOYKOBaHME OJHO- M MHOTOKJIETOYHBIX, CIIOpooOpa3oBaHHe, BEreTaTUBHOE
pa3MmHokeHue. IcKycCcTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €T0 3HAYEHUE J1JIs1 CEJICKIIUH.

[TooBoe pa3MHOKEHUE, €T0 OTJIMYHUS OT OECTIOIOrO.

Meiio3. Cranuu meito3a. [Iporiecchl, mpoucxoasdiuye Ha cTaauax Meiosa. [loBeaenne xpomocom B
Meiioze. Kpoccunrosep. buonoruueckuii CMbICI M 3HAYEHHUE MEN03a.

'amerorenes — mporecc oOpa3oBaHMsI MOJOBBIX KIETOK Yy KUBOTHBIX. [lonoBble jkene3bl:
CEMEHHHKH U simaHuKH. OO0pa3oBaHre U pa3BUTHE MOJIOBBIX KIETOK — TaMeT (CIIepMaTO30U/I, SIUIIEKIIeTKA)
— cmepmaroreHe3 u oBorene3. (OCOOCHHOCTHM CTPOEHHUS SUIEKIETOK U  CIEPMAaTO30HIOB.
OmnonotBopenue. [TapreHorenes.

NunuBuayanpHOE pa3BUTHE (OHTOreHE3). DOMOpHOHAIBLHOE pa3BHUTHE (IMOpUOTEHE3). OTarbl
SMOpPHUOHALHOTO PAa3BUTHUS y TMO3BOHOYHBIX JKMBOTHBIX: JIPOOJICHHME, TaCTPYJISIHs, OpPraHOTCHE3.
[ToctomMOpHoHaNbHOE pa3BUTHE. TUNBI  MOCTIMOPHOHATBHOTO  PA3BUTHS: MPSAMOE, HEMPSMOE
(mmumHOYHOE). BriustHME cpenibl Ha pa3BUTHE OPTraHU3MOB, (DaKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pasButue pacrenuii. OHTOreHe3 I[BETKOBOI'O pACTEHHUs: CTPOEHHUE CEMEHH, CTaJluu
pPa3BUTHSL.

JdemoHcTpaumnu:

Tabmumbel u cxembl: «@DOpMBI pPa3MHOXKEHHS OPraHU3MOBY», «J|BOWHOE OIJIOJOTBOPEHUE Y
IIBETKOBBIX pacTeHuil», «BererarnBHOe pa3MHOXXEHHE pacTeHuil», «JleneHue KieTku OakTepuiiy,
«CTpoeHHE MOJOBBIX KJIETOK», «CTpoeHue XpomocoMmbly, «Knetounbrii mukimy», «Pemmukanus JHK»,
«Muto3», «Meno3y, «IIpsMoe u HenpsaMoe pa3BUTHEY», «['aMeToreHe3 y MIEKOMUTAIONIUX U YETIOBEKay,
«OCHOBHBIE CTaIUN OHTOTECHE3a.

O6opynoBanme:  MHKPOCKOMN,  Mukpompenapatel  «CrepMaTo30uJbl  MIIEKOIMHUTAIOIIETOY,
«Sineknerka muiekonuTaromiero», «KapuokuHe3 B KiIeTKax KOpeUIKAa JyKa», MarHUTHas MOJEIb-
anmukanus «Jlenenne kinetkny», moaens JJHK, moxens Meradaznoit XxpoMoCOMEI.

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

Jlaboparopnas padora Ne 3. «HabmroieHne MuTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHUKpOIpenaparax.

Jlaboparopnast pabora Ne 4. «/3ydyeHWe CTpOEHHUSI TIOJIOBBIX KIJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax».

Tema 6. HaciieACTBEHHOCTb M HM3MEHYMBOCTb OpraHu3moB.lIlpeamer W 3agaun TIeHETHKHU.
Hctopusi pa3BuTHs TeHETHKH. PONb IUTONOTUM W AMOPUOJIOTMM B CTAHOBJICHWU TEHETUKU. Bkiana
POCCHUHCKHMX U 3apyOeXHBIX YUEHBIX B pa3BUTHE TNeHETHMKU. MeToapl reHeTHKH (TUOPHI0IOTHYECKUH,
[IUTOTCHETHYECKUH, MOJICKYJSIPHO-TeHeTHUeCKHui). OCHOBHBIE T€HETHYECKHE MOHATHA. | eHeTHyeckas
CUMBOJIMKA, UCIIOJIb3YyEMasi B CXEMaX CKpEIIMBAHUN.

3aKOHOMEPHOCTH HACJIEZIOBAaHUS TNPHU3HAKOB, ycTaHoBIeHHble [. Mennenem. MonoruGpumgHoe
CKpelllMBaHue. 3aKOH eIuHO0-00pa3us ruOpuaoB nepBoro nokosieHus. [IpaBmio noMuHupoBaHus. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctorel ramer. [1oHOE M HEMOIHOE JOMUHUPOBAHME.



JluruOpumHoe cKpemrBanre. 3aKOH HE3aBUCUMOTO HACJeIOBaHUs MPU3HAKOB. LluTorenernyeckue
OCHOBBI ~ JUTHOPUAHOTO  CKpelMBaHUSA.  AHaTu3Wpymollee  CKpemmBaHue.  Vcmonbp3oBaHue
aHAJIM3UPYIOIIETO CKPEIIUBaHUS 7S ONpeIeJIeHHsI TeHOTUIIa OCOOH.

CueruieHHOe HacienoBaHue Tpu3HakoB. PabGora T. Moprana mo CIETUICHHOMY HacCJI€JIOBaHHIO
reHoB. HapyIenue ciienieHus TeHOB B pe3yJbTaTe KPOCCUHTOBEpA.

XpOMOCOMHas TEOPUS HACIEACTBEHHOCTU. [ eHeTUUeCKrEe KapThl.

l'eneruka moma. XpoMOCOMHOE OMNpeAesieHUEe TMoJia. AYTOCOMBI M TOJOBBIE XPOMOCOMBI.
['omorameTHbIe U reTeporaMeTHble Opraau3Msl. HacnenoBanve npru3HakoB, CUEIJIEHHBIX € TOJIOM.

N3menunBocTh. BuIbl M3MEHUMBOCTHU: HEHACJIEICTBEHHAass W HacjieAcTBeHHas. Poib cpenbl B
HEHACIIECTBEHHON U3MEHYUBOCTH. XapakTepucTuka MOTU(PHUKAITMOHHON U3MEHYHUBOCTH.
BapuanuoHsslii psan W BapuanMoHHas KpuBas. Hopma peakiuum mnpuszHaka. KoiaumdyecTBeHHBIE U
KauecTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(UKAIIMOHHOW N3MEHYUBOCTH.

HacnencreenHnasi, Wiy TeHOTUIMYECKAsl, H3MEHYMBOCTh. KOMOMHATHBHAS M3MEHUYUBOCTh. Meiio3 u
MOJIOBOM MPOILIECC — OCHOBA KOMOWHATUBHON M3MEHYMBOCTH. MyTalMOHHAs W3MEHYHUBOCTb.
Knaccudukanmss Mytaruii: TeHHbIE, XPOMOCOMHBIC, T€HOMHBIC. YacToTa W TNPUYUHBI MYTAIHi.
Mytarennple (HakTOpbl. 3aKOH TOMOJIOTHYECKHX PSJIOB B HACIEACTBEHHOW wu3MeH4YnBocTH H. M.
Basuunosa.

BuesigepHast HacIeICTBEHHOCTb U U3MEHYHBOCTbD.

I'enetuka 4yenoBeka. Kapuorun uyenoBeka. (OCHOBHBIE METOAbl T'€HETUKH  YEJIOBEKa:
TCHEATOTHYCCKUN, OJIM3HEIOBBIM, NUTOTCHETHYECKUN, OMOXUMUYECKHMA, MOJICKYJISPHO-TEHETUUECKHI.
CoBpeMEHHOE OIpeeIeHNe TeHOTUNA: MOJHOT€HOMHOE CEKBEHHPOBAaHWE, T€HOTUIIMPOBAaHUE, B TOM
yucie ¢ nomombio [11[P-ananu3a. HacnenctBennsie 3a001eBaHUs YeI0BEKA: TeHHbIE 00JIe3HU, O0JIE3HH C
HACJICJICTBEHHOW MPEAPacONOKEHHOCThIO, XPOMOCOMHEIE Oosie3HH. ComMaTuyecKkue W TeHepaTUBHBIC
mytauuu. CTBOJOBBIE KJIETKU. [IpuHIUOBI 310pOBOro 00pasza >KW3HH, TUATHOCTHKHU, MPOPUIAKTUKU U
JICYCHUS] TEHEeTUYECKUX Oosie3Hel. MeInKOo-reHETHIeCKOe KOHCYJIbTUPOBAHKE. 3HAUCHUE MEIUIIMHCKON
TeHETUKH B MPEAOTBPAIICHUH U JICYCHUH TeHETUUECKUX 3a00JIeBaHHI YEeIIOBEKA.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeer-Pecorckuii,
H. 1. BaBuiios.

Tabmuier 1 cxembl: «MOHOTHOPHIHOE CKpEIIMBAHWE U €r0 ITUTOTCHETHYECKasi OCHOBAY, «3aKOH
paciierieHusi M €ro IMTOTEHETHYeCKas OCHOBa», «3aKOH YHCTOTHI rameT», «J/lurubpumaHoe
cKkpentuBanuey, «lluTomornueckrue OCHOBBI TUTHOPHUIHOTO CKpeIuBaHusy, «Meto3y, «B3aumoaeiicteue
QJUIETIbHBIX T€HOB», «l'€HeThueckne KapThl PACTEHMI, JKMBOTHBIX W 4eloBeKa», «l'eHeTmka momay,
«3aKOHOMEPHOCTH HAacCJIeIOBaHUsI, CIEIUICHHOTO0 C MoJoM», «KapuoTumbl 4YenoBeKa M >KHUBOTHBIXY,
«Bunpl w3MeHUMBOCTHY», «MoauduKalmoHHas W3MEHUYMBOCTHY, «HacnemoBanue pesyc-gakropay,
«I'eneruka rpynn KpoBu», «MyTallMOHHAsE U3MEHYUBOCTBY.

Ob6opynoBanue:  Mojenu-anmvkaun — «MoHoruOpuaHoe — ckpeumuBaHue»,  «Hemomnoe
JOMUHUpOBaHUE», «Jlurubpumnoe ckpemmBanue», «llepekpéct XpoMOCOM», MHKPOCKON |
MUKponpenapatr «/Ipozodunay (Hopma, MyTaruu GopMbl KPBUIBEB U OKpackH Tena), repbapuii «I'opox
ITOCEBHOMN».

JlaGopaTopHble H MpaKkTHYecKue padboThbi:

JlaGopatopnass pabora Ne 5. «M3ydeHue pe3yiabTaTOB MOHOTHOPUAHOTO W JUTHOPUIHOTO
CKpEIIMBaHUS Y IPO30(UIBI HA TOTOBBIX MUKpPOIIpENapaTax.

Jlaboparopnast pabora Ne 6. «lM3ydenne wmoauuKaMOHHON WM3MEHYMBOCTH, ITOCTPOCHHE
BapHAIMOHHOIO Ps/ia U BApUAIIUOHHOU KPUBOW.

JlaGopatopnas pabora Ne 7. «AHanu3 MyTaluii y qpo30(uiIsl Ha TOTOBBIX MUKPOIIPENapaTaxy.

[TpakTuueckas pabota Ne 2. «CocraBiieHHE U aHATTU3 POJOCTIOBHBIX YEIOBEKAY.

Tema 7. Cenexkuusi opranu3smMoB. OcHOBbI 0MOTeXHOJIOrHMU.CeNeKIUsa KaK HayKa W MpoIliecc.
3apokIeHue celeknuu W gomectukanus. Yuenue H. M. BaBumoBa o0 1EHTpax NPOUCXOXKICHUS U



MHOT000pa3usi KyJIbTYPHBIX pacTeHUui. LIeHTphI MpONCXOXKIEeHNUS JOMAIIHUX XUBOTHBIX. CopT, mopoa,
ITaMM.

CoBpeMeHHBIE METO/bI CEeNEeKITMU. MacCOBBIM M MHANBUAYaTbHBINH OTOOPHI B CEJICKITMN PACTECHUN U
KHUBOTHBIX. OneHKa 3KcTepbepa. bim3kopoacTBeHHOE CKpeuMBaHUE — UHOpuAMHT. Yucras TuHUS.
CkpenuBanue 4ucThix nuHUU. ['erepo3uc, mnm rubpuaHas cuia. HepoacTBeHHOe CKpelMBaHHUE —
ayropuaunr. OtganéHHas ruOpuam3amus M e€ ycrmexu. VICKyCCTBEHHBIM MyTareHe3 M TOJy4eHHue
MTOJIMIIOUIOB. JIOCTHKEHUS CENeKIINN PACTEHUH, J)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonorus Kak oOTpaciab NPOU3BOACTBA. ['€HHas WHXEHEpUA. OTalbl  CO3JaHUS
pexombunantHoit JIHK u TpancreHHbsix opranm3moB. Kierouynas mHxeHepus. KineTodHble KyIbTYpHI.
MuKkpoKIIOHaIBHOE pa3MHOKEHHE pacTeHuM. KnonupoBanue BBICOKOITPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTaHU3MOB. JKOJOTHYECKHE W ITHYeckue mpoosieMbl. MO — reHeTHdecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHcTpanuu:

IToprpersr: H. N. Basunos, U. B. Muuypum, I'. JI. Kapneuenko, M. @. VBaHOB.

Tabmuipl U cxembl: kKapTa «LIeHTpbI MPOUCXOXKIACHUS U MHOT0OOpa3usi KyJIbTYPHBIX PaCTCHHII»,
«[Topoapl mOMamIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHHil», «OTaanéHHas rudpuau3anus»,
«Pabotel axkagemmka M. ®. MBanoBay, «llomumiongus», «OOBEKTHl OHOTEXHOIOTHHY», «KileTOUYHEIE
KYJIbTYpbI U KJIOHUpOBaHUE», «KOHCTpynpoBaHue 1 MEPEHOC TEHOB, XPOMOCOM.

O6opynoBanue: MYJSKH TUIOZIOB M KOPHEIIJIONOB AUKUX (OPM U KYIbTYPHBIX COPTOB PACTCHUH,
repOapuii «CenbCKOX03UCTBEHHBIC PACTCHUS.

JlaGopaTopHble U MpaKkTH4YecKue padoTbi:

OKcKypcusi«OCHOBHBIE METOABl W JOCTHKCHHSI CENEKIUM PACTeHWH W IKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIUIO, TNIEMEHHYIO (hepMy, COPTOUCTIBITATEIbHBIA YYaCTOK, B TEILUTUYHOE XO3SHCTBO,
71a00paTOPUIO arPOYHUBEPCHUTETA MIIM HAYIHOTO IIEHTPA).

11 KJIACC

Tema 1. JBoawunonHast Omosorus.lIpennochIKM BO3HUKHOBEHHS! SBOJIIOIMOHHOW TEOPHH.
DOBONIOIMOHHAsA Teopus U €€ MecTo B OuoyioTWd. BiusHue 3BOJIOLMOHHONW TEOpUU Ha pa3BUTHE
OMOJIOTUH U JPYTUX HaYK.

CupnerenbcTBa sBoytonMU. llaseoHTONOrMYECKHE: MOCIENOBATEIBLHOCTh MOSIBICHUS BUIOB B
MaJIEOHTOJIOTUYECKOM JIeTonHCH, Tiepexoanbie (hopMbl. buoreorpadudeckue: cXoacTBO U paznuyue GpayH
1 (hJIOp MaTEepUKOB B OCTPOBOB.

DOMOpHOJIOTHUECKUE: CXOJCTBA M  pa3nuyus HMOPHOHOB pa3HBIX BHJIOB IT03BOHOYHBIX.
CpaBHUTEIBHO-AHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOIMYHbIE, PYJUMEHTApHbIE OpraHbl, aTaBU3MBI.
MonekynsipHO-OMOXUMUYECKHE:  CXOJCTBO  MEXaHHW3MOB  HACIEACTBEHHOCTM U OCHOBHBIX
MeTaboIMUecKUX MyTel y BCceX OpraHu3MOB.

OpomonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HMKHOBEHMS AapBUHU3MA. JIBMKymiue
CHJIBI 3BOJIOIMHM BUAOB MO JlapBuHy (M30BITOYHOE pPa3sMHOXKEHHE INPH OTPAHUYCHHOCTH PECYpPCOB,
HeomnpeaenéHHas U3MEHYMBOCTh, 00ph0a 3a CyIEeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus sBostonnn (CTI) u e€ OCHOBHBIE TTOJIOKEHUS.

Muxkposomtonus. [lonynsanus kak eIMHUIA BUAA U DBOJIIOLIUN.

JBmwxyume cuwibl ((pakTopbl) HBOJIONUM BUAOB B IpHpoje. MyTallMOHHBIA Mporecc |
KOMOMHaTUBHAsI U3MEHUYMBOCTH. [lonmymnsimonHble BOJIHBI U Apeii¢ reHoB. M3omnauus u murpanus.

EcrecTBenHbIit 0TOOP — HanpaBistomuid GpaxTop 3Bomonud. POpMBI €CTECTBEHHOT'O 0TOOpA.

[TpucnocoOIeHHOCTh OPraHM3MOB Kak pe3yiabTaT 3Boiouuu. [IpuMepsl npucrnocoOneHuit y
Opranu3MoB. ApoMoOp(O3bl U UAHO-aJANTAILIUH.

Buna u Bunoo6pazoanue. Kpurepuu Buga. OcHoBHBIE (POpMBI BUI000pa30oBaHus: reorpaduaeckoe,
9KOJIOTHYECKOE.



MakposBomroniust.  Dopmbl  3BomonMU:  QuUIETHYECKas, JAWBEPreHTHas, KOHBEPreHTHas,
napaenbHas. HeoOpaTuMocTh 3BOTIOIHH.

[IpoucxoxaeHne oOT HeCHEeMUAIN3NPOBAaHHBIX MpeakoB. [Iporpeccupyromas crnenuanu3anus.
AnlanTuBHAs paauanus.

JdeMoHcTpanum:

IToprpersr: K. JIunneit, XK. b. Jlamapk, Y. [lapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, O©.
Miromnep, A. H. CeBepriios.

Tabmumbel m cxembl: «Pa3BuTHE OpraHMueckoro Mupa Ha 3emie», «3apOoMbIIIH IMO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «@Popmbl O0pbObl 3a cymiecTBOBaHHME», «EcTecTBeHHBINH 0TOOPY,
«MHorooOpa3ue cOpTOoB  pacTeHuil», «MHoroobpasue mOpoJx  JKUBOTHBIX»,  «llomymsaumny,
«MyTanMoHHass HM3MEHUYHUBOCTH», «ApoMopdo3b», «aunoamanramum»y, «OOmas aereHepamus»,
«/IBmwxymme cunbl sBomonmny, «Kapra-cxema mapmpyra myremectBusi Y. JlapBuna», «bopnba 3a
cymectBoBanue», «lIpucnocobiaeHHOCTs  opraHu3moBy», «leorpaduyeckoe  BuI000pa3oOBaHUEY,
«KOJOTHYECKOE BUA000PA30BAHUEN.

O6opynoBaHue: KOJUIEKIHSI HACEKOMBIX C PA3IMYHBIMU THUIIAMH OKPAacKu, Ha0Op IJIOIOB U CEMSH,
kosutekuust «[IpuMepsl 3alIUTHBIX MPUCTOCOOIEHUH Yy KUBOTHBIX», MoJenb «OCHOBHbIE HANpaBICHUS
ABOJIIOLIMNY, 00bEMHAs MOieTb «CTpOEHHE FOJIOBHOTO MO3Ta MMO3BOHOYHBIX Y.

buoreorpaduueckas kapta mupa, KowieKuus «DPopMbl COXPAaHHOCTH HCKOMAEMBIX JKUBOTHBIX U
pacteHui», wmojnens ammnukanus «llepekpéct xpomocom», BiaxHble npenaparsl  «Pa3zButue
HacekoMmoroy, «Pa3Butue Jsarymku», Mukponpenapar «/po3zodpuna» (Hopma, Myrauuu (GopMbl KpPbUIHEB
Y OKPacKH TeJa).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

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

Jlaboparopnast pa6ora Ne 2. «Omnucanue MPUCIIOCOOIEHHOCTH OpraHU3Ma M €€ OTHOCHTEIBHOTO
XapaxkTepay.

Tema 2. Bo3HUKHOBeHHEe M pa3BUTHe KU3HM Ha 3emule.J[oHayuyHble NPEACTABICHUS O
3apOX/IEHUM KU3HU. HayuHble THIIOTE3bl BO3HUKHOBEHUS KM3HU Ha 3emiie: abuoreHe3 M MaHCIEPMHUSL.
Xumudeckass 93BOJIONUSA. AOHOT€HHBIM CHHTE3 OpPraHMYEeCKUX BEIIECTB U3 HEOPraHMYECKHUX.
DKCHEPUMEHTATBHOE TOATBEP)KICHUE XWMHUUYECKOW »HBOMIONMHA. HawyanpHble STanbl OHOJOTHYECKOU
somoruu. ['mmoresa PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp H BO3HHUKHOBEHHE
pOoTOKIETKH. [IepBrle KiIeTKH U UX 3BOIIOLNS. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.

PazButue xxu3nu Ha 3emsie 1o spaM u nepuoaam. Karapxeil. Apxeiickas U mpoTepO30KCKas 3pbl.
[Taneo3oiickass 3pa u e€ mepuonmbl: KEMOPUHCKHM, OPAOBUKCKHM, CHIIYPUHUCKUN, JEBOHCKHM,
KaMEHHOYTOJIHBIN, IEPMCKHMN.

Me3so30iickas 3pa U €€ IepUoAbl: TPHACOBBIN, IOPCKUH, MEJIIOBOM.

Kalino3zoiickas 3pa u e€ nepuoapl: MaJeoreHOBbI, HEOT€HOBBIN, aHTPOIIOT€HOBBIN.

XapakTepucTuka KiauMaTa M TEeOJIOTMYECKHX IMporeccoB. (OCHOBHBIE JTalbl HSBOJIOLUHU
pPacTUTENILHOTO M JKUBOTHOTO MHpa. ApoMop¢o3bl y pacTeHUN W KHUBOTHBIX. [losiBIeHuUe, pacuBer u
BBIMUpaHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHUpa Kak OTpa)k€Hue 3BOIIOUHMH. OCHOBHBIE CUCTEMATUYECKUE TPYIIbI
OpraHU3MOB.

OBonronus 4yenoBeka. AHTPONOJOrUs Kak Hayka. Pa3BuTue npeacTtaBieHUN O NPOUCXOKICHUM
gyenoBeka. MeToapl HM3ydeHus aHTpornoreHe3a. CXoAcTBa M pPa3IMuusl 4YEJIOBEKa M JKUBOTHBIX.
CucremMaT4ecKoe MOJI0KEHHUE YEIOBEKa.

JBuwxymue cuibl (dakTopbl) aHTpororeHeza. HacnencTBeHHas M3MEHUYMBOCTh M €CTECTBEHHBIN
ot6op. OO1IeCTBEHHBIN 00pa3 KU3HU, U3TOTOBICHHE OPYIUil TpYyAa, MBIIITICHHE, PEUb.

OCHOBHBIE CTaJMM U BETBHU 3BOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek ymenbld, YenoBek
npAMOXOJAInid, YenoBek HeaHaepTalbCckuil, YenoBek pazyMHbld. Haxogkum HCKOMaemMbIX OCTaTKOB,
BpeMsI CYIIECTBOBaHUS, 00JIaCTh pacpoCcTpaHeHHUs, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSI.



UYenoBeueckne packl. OCHOBHBIE OOJNIBIIME pachkl: €BpOTEOWHas (eBpasuiickas), Herpo-
aBCTpaJIONIHAs (3xBaTOpHANIbHAA), MOHTOJIOUIHAS (a3maTcko-aMepHUKaHCKas). UYeptsl
MPUCTIOCOOJICHHOCTH TPEJCTaBUTENEH YEIOBEUEeCKHX pac K YCIOBUSAM CYIIECTBOBaHUS. EIMHCTBO
yenoBeveckux pac. Kputuka pacuszma.

JeMoHcTpanum:

IToprpersr: @. Penu, JI. ITactep, A. 1. Onapun, C. Mumep, I'. FOpu, Y. /lapsus.

Tabmumpr u cxeMbl: «Bo3HukHOBeHHEe COMHEYHOUM CHUCTEMBI», «Pa3BHTHE OpPraHWYECKOro MHUpPay,
«PacturenbHas kierka», «KuBotHas kietka», «[Ipokapmoruueckas kieTka», «CoBpeMeHHasi cHCTeMa
OpPraHUYECcCKOTo MHpay», «CpaBHEHHWE AaHATOMUYECKHX YEPT CTPOSHHUS YEIOBEeKa M UYeJIOBEKOOOPa3HBIX
00e3bstH», «OCHOBHBIE MeECTa IaJICOHTOJIOTMUECKUX HAXOJOK TIPEIKOB COBPEMEHHOTO YEIIOBEKay,
«/lpeBHeriue moan», «Ipesuue moany», «IlepBbie COBpeMEHHBIE JIIOAN», «HenoBeueckue pacoi.

Ob6opynosanue: Mynsku «l[Ipoucxoxxaenue yenoBeka» (OIOCThI aBCTPAONMUTEKa, MUTEKAHTPOIIA,
HeaH/IepTaliblla, KPOMAaHbOHIIA), CICTIKH WU U300paKeHUsT KaMEHHBIX OpYyIUi TEpBOOBITHOTO YeIOBEKa
(kaMHU-UOTIEpHI, pyOMIa, Ckpebdiia), reoOXpOHOIOTUYECKass TabmuIa, KOJIeKIus «DopMbl COXpaHHOCTH
MCKOMAEMbIX )KUBOTHBIX M PACTCHHII».

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

[Ipaktrueckas padora Ne 1. «/3yueHHWe HCKOIMAEMBIX OCTATKOB PACTEHWH W KUBOTHBIX B
KOJUICKLIUSX .

DKCKypcusi «DBOJIOIUS OpPraHMYEeCKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIM WIIH
KpaeBeIueCKHil My3eil).

Tema 3. OpranusMbl U OKPYKaIAs CPpeaa.JKOJIOrUs Kak HayKa. 3a1auu U pa3feibl IKOJOTHH.
MeToabl SKOJIOTUYECKUX UCCIIEI0BAHUM. DKOIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YETIOBEKA.

Cpenpl 0OUTaHMS OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/IYIIIHASL, TOYBEHHAs, BHYTPHOPTaHU3MECHHAS.

Oxonornueckue  (akropel. Kimaccudukammss  skomoruyeckux — (GakTOpoB:  aOMOTHYECKHE,
OMoTHYECKHe U aHTponoreHHbIe. JlefcTBrEe IKOIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

Abunornueckue (hakToOpbl: CBET, TemIeparypa, BiaxHocTb. dotonepuomusm. Ilpucnocobnenus
OpPraHU3MOB K JICUCTBUIO a0MOTHYeCKuX (pakTopoB. buonorudeckue puTmel.

buotnueckue dakroppl. Buasl OHMOTHYECKMX B3aMMOJCUCTBUI: KOHKYPEHIIHMS, XWUITHUYECTBO,
cuM6uo3 u ero Qopmel. [lapasuTusm, Koorepaius, MyTyalu3M, KOMMEHCaIU3M (KBapTHUPAHCTBO,
HAXJICOHNYECTBO). AMEHCAIU3M, HEUTpalu3M. 3HAaYeHHEe OWOTHMYECKHX B3aUMOJCWUCTBUN U
CYIIECTBOBAHHSI OPTaHU3MOB B TIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKU Monyasiuuu. OCHOBHBIE MOKa3aTeNX MOMYJSALUN: YUCICHHOCTD,
IJIOTHOCTb, POXKAAEMOCTh, CMEPTHOCTb, MIPUPOCT, MUTpaLUs. [IMHAMIKA YHCIEHHOCTH MOMYJISIIUN U €€
perymusus.

JdemMoHcTpanum:

[Toptpetsr: A. I'ymbonsar, K. @. Pynse, O. ['ekkensb.

Tabmumber u cxembl: kapta «lIpupomubie 30HBI 3emum», «Cpensl OOWTaHHUS OPTaHU3MOBY,
«Dotonepuoauzmy, «llomynsanuny, «3aKOHOMEPHOCTH POCTa YHCICHHOCTH TMOMYISAIUA HHQY30pUU-
Typenbkny, «[IuieBbie memnmy.

JlaGopaTopHble H MpaKkTHYecKue padoThbi:

Jlaboparopnast pabora Ne 3. «Mopdomornueckne OCOOCHHOCTH PACTEHHH W3 Pa3HBIX MECT
OOUTaAHUS.

JlaGopatopnas pabora Ne 4. «BriusiHue CBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTrueckas padota Ne 2. «IToacu€T MIOTHOCTH MOMYJISAIMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. CooOmiecTBa W JKoJOruvYeckne cucTeMbl.COOOIIECTBO OpPraHW3MOB — OHOIIEHO3.
CtpykTypbl OHMOILIEHO3a: BHIIOBasi, NMPOCTPAHCTBEHHAs, Tpodudeckas (TuIeBas). BuIbI-TOMUHAHTHI.
Casi3u B OHOIIEHO3E.

DKOJIOTHYECKUE CUCTeMBbl (9kocucTtembl). IloHsATHE 00 dJKOCHMCTEME U OHOTeOoIeHO3e.
OyHKIMOHATbHBIE KOMIOHEHTHI KOCHCTEMBI: MPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Kpyrosopor
BEIIECTB M TOTOK SHEPruu B dKocucteme. Tpoduueckue (MUIIEBBIC) YPOBHU IKOCHCTEMBI. [luieBbie



nenu u cetd. OCHOBHBIE MOKA3aTeIN 3KOCUCTEMBI: OMomMacca, MPOAYKIHs. DKOJIOTMYECKUE MUPAMUIBL:
MPOAYKIIUH, YUCICHHOCTH, OMoMacchl. CBOMCTBA 9KOCUCTEM: YCTOMUMBOCTD, CAMOPETYIISLIUS, Pa3BUTHE.
Cykueccus.

[IpupogHbie  AKOCHUCTEMBI. JKOCHCTEMBI 03P W PpeK. ODKOCHUCTEMa XBOWMHOIO  WJIM
LIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOTIOTEHHBIE ~ 3KOCHUCTEMBL.  ATPOPKOCHUCTEMBI.  YpOoskocucTembl. buomormueckoe u
X035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak Qakrtop ycToHuMBOCTH dKocucteM. CoxpaHeHHe OHOJOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuipsl, cocraB u crpykrypa Ouocheps. JKupoe
BemecTBO U ero ¢GpyHkiuu. OcoOeHHOCTH Omocdepsl Kak TIOO0AIbHOW 3KOCHCTEMBI. J[MHaMmueckoe
paBHOBecHe U 00paTHas CBs3b B Onocdepe.

KpyroBopoThl BemecTB U OMOr€OXUMHUYECKUE IIMKIIBI 3JIEMEHTOB (Yriepoja, a3ora). 30HaJIbHOCTh
ounochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBo B Ouochepe 3emmn. AHTpONOTeHHBbIE H3MeHEeHUs B Ouocdepe. [mobanpHBIC
9KOJIOTUYECKHUE MTPOOIIEMBI.

CocyuiectBoBaHMe MpUpoAbl U uenoBeuecTBa. CoxpaHeHue OuopasHOOOpa3usi Kak OCHOBA
ycroiunBocTi Omochepsl. OCHOBa pAaMOHATBHOTO YIPaBICHHUS TMPUPOAHBIMU pecypcaMd W HX
ucnoib3oBanue. JlocTikeHus: OMOJIOTHH U OXpaHa MPUPOIBL.

JdemoHcTpanuu:

[Toptpetsr: A. JIx. Tencau, B. H. Cykaués, B. . Bepnaackuii.

Tabmumer u cxemsl: «[lumessie menu», «bUOIEHO3: COCTaB W CTPYKTypa», «lIpupomHsie
coobmiecTBay, «llenmu mutaHusy, «JKomorudeckas nupamugay, «buocdepa u denoBek», «IKocUcTEMA
IIMPOKOJIUCTBEHHOTO Jieca», «IDKOCHUCTEMA XBOWHOrO Jeca», «buoreHo3 Bomoémay, «ATpoleHO03»,
«IIpuMepHbIE aHTPOMOrEHHBIE BO3ACHCTBUS Ha MNPUPOAY», «BakHelllne HCTOYHUKH 3arpsi3HEHUS
BO3/lyXa U TPYHTOBBIX BOIY», «[louBa — BaskHeHIIas cocTaBisiomas ouocheps», «DakTophl Jerpagaiim
nouBy», «llapHukoBblii 3¢ dexT», «DaKTOpbl PagTUOAKTUBHOTO 3arps3HeHHs Ouocdeps», «OOmas
cTpykTypa Ouocdeps», «PacmpoctpaneHue xu3Hu B Ouochepe», «O30HOBBIA dKpaH Onochepb»,
«KpyroBopot yriepoaa B 6uocdepe», «kKpyroBopot a3zota B Ipupoae.

O6opynoBanue: MoJenb-anmiauKkanus «Tunuaneie OHOIEHO3BI», TepOapuil «PacTUTENbHBIC
cooOmiecTBay, Koyuiekiuu «buoreHos», «BpenuTtenu BakHEHIINX CEIbCKOXO3SIWCTBEHHBIX KYIBTYPY,
repOapuu M KOJUIEKIIMM PACTEHUN UM KUBOTHBIX, MPUHAIJIEKAIINE K Pa3HbIM 3KOJOTHYECKUM TIpynnam
onnoro Buna, Kpacnas kaura Poccuiickoit deneparuu, n3o0pakeHus: OXpaHsIeMbIX BHIOB PacCTCHUN U
KUBOTHBIX.



IVDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTHUN HA BA30OBOM
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUMA

Cornacao ®I'OC COOQO, ycranaBiauBaioTcs TpeOOBaHHS K pe3yJabTaTaM OCBOCHHUS OOYdYaIOUIMMHUCS
IIpOrpamMM CpeHero o0IIero 00pa3oBaHus: JHYHOCTHBIM, METAIIPEIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JMYHOCTHBIX pe3yJIbTaTOB OCBOEHUS IpeaMmeTra «buosorus» BbIIEIEHBI CIEIYIOIINE
COCTABIISIIOLINE: OCO3HAHUE OOYYAIOUMMHCA POCCHICKON Tpa’kJaHCKONH HIEHTHYHOCTH — TOTOBHOCTHU K
CaMOPAa3BUTHUIO, CAMOCTOSATEIIBHOCTU U CaMOOIPENENIEHUI0, HAIMYMEe MOTHUBALMU K OOy4eHHIO OMOJIOTHUH,
LIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHHH JMYHOCTH HAa OCHOBE KJIIOYEBBIX IIEHHOCTEH H
UCTOPUYECKUX TPATULMNA Pa3BUTHS OMOJIOTUYECKOTO 3HAHMS, TOTOBHOCTh M CIIOCOOHOCTH O0YYaroImuxcs
PYKOBOJICTBOBAThCS B CBOEH EATEIbHOCTU IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, IPUCYILMMHU CUCTEME
OMOJIOrNYEeCKOro 00pa30BaHMsl, HATMYME SKOJIOTMYECKOTO MPAaBOCO3HAHMSI, CIOCOOHOCTU CTaBUTh LIENH U
CTPOMTb KU3HECHHBIC IIAHBI.

JIMuHOCTHBIE pe3yNbTaThl OCBOCHHUs Ipeamera «bHomorus» IOoCTUTaloTCs B €IMHCTBE Y4E€OHOH H
BOCIIMTATEIbHOW JEATEIBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMH POCCUMCKHUMH COLMOKYJIbTYpPHBIMH,
UCTOPUUYECKMMH U JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMH, IHPHUHATBIMH B OOILECTBE MpaBWIaMH H
HOpMaMM MOBEJICHMSI U CIIOCOOCTBYIOT IpPOLIECCAM CaMOIIO3HAHMSA, CAMOBOCHHUTAHUS M CaMOpa3BUTHS,
pa3BUTHS BHYTPEHHEW MO3UIMH JIMYHOCTHU, IATPUOTU3MA, YBAXKEHUS K 3aKOHY U MPABONOPAIKY, UETIOBEKY
TpyZAa U CTaplIieMy MOKOJIEHHUIO, B3AUMHOI'O YBa)KE€HUsI, OEPEKHOI0 OTHOICHHS K KYJbTYPHOMY HACIIEIHIO
Y TPaauLIMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoi denepannu, Npupojie U OKPYKarollei cpee.

JInuHOCTHBIE pe3ynbTaThl OCBOEHUS yueOHoro mnpeaMera «buosorus» JOKHBI OTpaXKaTh
TOTOBHOCTb U CIIOCOOHOCTH OOYYaIOIIMXCSl PYKOBOJICTBOBATHCS CPOPMUPOBAHHOW BHYTPEHHEH MO3UINeH
JMYHOCTH, CUCTEMOH IIEHHOCTHBIX OPUEHTAIUN, ITO3UTUBHBIX BHYTPEHHUX YOEXKICHUH, COOTBETCTBYIOIINX
TPAJULMOHHBIM LEHHOCTSAM POCCHUICKOro 0OILIecTBa, pPACHIMPEHHE JKU3HEHHOIO OIbITa U OINbITa
JESATEIIBHOCTH B IPOLECCE pealn3allii OCHOBHBIX HAIIPABJICHUN BOCIMTATEIBHOU ACATEIBHOCTH, B TOM
YlCJIE B YaCTH:

1)rpasxkaaHckoro BOCMTAHUS:

C(POPMHUPOBAHHOCTh TPAKJAHCKOM MO3MLUU OOYYaIOLIErocss Kak aKTUBHOIO M OTBETCTBEHHOIO
YJIeHa POCCUICKOro O0IeCTBa;

OCO3HAHME CBOMX KOHCTHTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBaXKEHUE 3aKOHA U ITPABOMOPSIKA,

TOTOBHOCTb K COBMECTHOI TBOPYECKOH NEATETBHOCTH MPU CO3JAHUH y4EOHBIX NMPOEKTOB, PELICHUN
yueOHBIX U M03HABATEIbHBIX 3a/1a4, BBIIIOJHEHUH OMOJIIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ONPEAEIIATh COOCTBEHHYIO MO3ULHMIO 110 OTHOLIEHUIO K SIBIICHUSM COBPEMEHHOM KU3HU
U OOBSACHATH e€;

YMEHHUE YYUTHIBATh B CBOUX JIEHCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUS JIIOCH
C pa3HbIMHU YOEKACHUSAMH, KYIbTYPHBIMHU [IEHHOCTSMH M COLIUATBHBIM I1OJIOKEHHEM;

TOTOBHOCTb K COTPYIHUYECTBY B IPOLIECCE COBMECTHOI'O BBIIOJIHEHHS Y4eOHBIX, T03HABATEIbHBIX U
UCCIIEIOBATENIbCKUX 3aJad, YB)KUTEIBHOTO OTHOIIEHUS K MHEHHUIO OIIOHEHTOB IpU OOCYXIEHUH
CIIOPHBIX BONPOCOB OMOJIOTHYECKOTO COACPKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

C(OPMHUPOBAHHOCTb POCCHUMCKON I'pa)kTaHCKOW MIEHTUYHOCTH, MATPUOTU3MA, YBAKEHUSI K CBOEMY
HapoJlly, 4yBCTBA OTBETCTBEHHOCTH Iiepe PonuHOM, ropaoctu 3a ¢BOM Kpai, CBOXO PonauHy, CBOM SA3BIK U
KYJIbTYpY, IPOIIJIOE U HACTOSLIEE MHOTOHAIIMOHATILHOIO Hapoja Poccny;

LIEHHOCTHOE OTHOLICHHE K NMPUPOAHOMY HACJIECIUIO U IaMATHUKAM MPUPOABI, JOCTHREHUSIM Poccun
B HayKe, HCKYCCTBE, CIIOPTE, TEXHOIOTHX, TPYIE;



CIIOCOOHOCTh OIIEHUBATh BKJIAQJ POCCHICKUX YUYEHBIX B CTAHOBJICHHE W pa3BUTHE OWOJIOTHH,
MOHUMAaHMs 3HAYeHHUs] OMOJIOTMM B TMO3HAHMM 3aKOHOB MPHUPOJBI, B JKU3HHM 4YEJIOBEKAa U COBPEMEHHOIO
00I11eCTBA;

ujeitHas yoexkIEHHOCTh, TOTOBHOCTh K CIYXEHHIO M 3amuTte OTedecTBa, OTBETCTBEHHOCTh 3a €r0
cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHME AYXOBHBIX IEHHOCTEH POCCUICKOr0 HAPOa;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH Ha
MOPAJIBHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUHUBOIO OYIyIIETro;

OTBETCTBEHHOE OTHOLIEHHWE K CBOMM POJUTENSIM, CO3JaHUI0O CEMbHM HAa OCHOBE OCO3HAaHHOTO
MPUHATUSA LEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUHU C TpaauLMAMU HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOILIEHNE K MUPY, BKJIIOYAst 3CTETUKY ObITa, HAYYHOT'O U TEXHHUYECKOTO TBOPYECTBa,
CropTa, Tpy/a, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMaHNE SMOLIMOHAIIBHOTO BO3AEHCTBUS KUBOW NPUPOBI U €€ HEHHOCTH;

TFOTOBHOCTh K CAMOBBIPDQXEHHUIO B Pa3HBIX BHMJAX HCKYCCTBAa, CTPEMIICHHE MPOSIBIATh KadecTBa
TBOPUYECKOUN JTUYHOCTH;

5) ¢usnueckoro BocHUTAHHSA, (POPMHMPOBAHHMA KYJBTYPbl 310POBbSI M 3MOIHOHAJIBLHOIO
Os1aromosty4us:

MMOHMMAaHWE W peaju3anusl 3I0poBOro M 0Oe30MmacHoro obpa3a KU3HHM (370pOBOE TUTAHUE,
coOJII0ICHNE TUTHEHUYECKUX MPAaBHII U HOPM, cOaTaHCUPOBaHHBINA PEXXHUM 3aHATUH U OTAbIXA, pEryisipHas
¢du3nuecKas akTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY
(bU3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

MOHMMAaHWE [EHHOCTH MpPaBWJI MHIMBUIYaJbHOTO M KOJUIEKTMBHOIO 0O€30MacHOro TOBEJIEHUS B
CUTYaLUSX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHWE TIOCTIEACTBUI U HEMPUATHS BPEIAHBIX MPUBBIUEK (YIIOTPEOJICHUS aTKOTOJIS, HAPKOTUKOB,
KYpEHHUs);

6) Tpy10BOr0 BOCIMTAHMS:

TOTOBHOCTD K TPYAY, OCO3HaHKE [IEHHOCTH MacTepCTBa, TPY10JI00ue;

FOTOBHOCTh K AaKTUBHOM JESATEIBHOCTH TEXHOJOTMYECKOM U COLMAIbHOM HalpaBJICHHOCTH,
CHOCOOHOCTH HHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITEIILHO BBITIOHSTH TAKYIO IS TEITLHOCTD;

MHTEPEC K Pa3IMuHBIM cepaM MpodeccuoHANTbHON NeSTEIbHOCTH, YMEHUE COBEpIIaTh OCO3HAHHBIM
BBIOOp OyyIiel mpodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00OPa30BaHUIO i CaMOOOPA30BAHUIO HA MIPOTSHKEHUH BCEH KU3HU;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

HKOJIOTMUYECKH 11eJIeco00pa3Hoe OTHOLIEHUE K MPUPO/Ie KaK UCTOUYHUKY KU3HU Ha 3emiie, OCHOBE €€
CYyILIECTBOBAHUS;

MOBBILIEHUE YPOBHS KOJIOTMUYECKON KYIbTYphl: MPUOOPETEHNE OMbITa MJIAHUPOBAHUS TIOCTYIKOB U
OLICHKH X BO3MOXHBIX IIOCJICICTBUN JIJI1 OKPYXKAIOILEH CPEMBL;

OCO3HaHUeE TTI00aTHHOr0 XapaKTepa IKOJOTHISCKUX MPOOJIeM U IyTel UX PelIeHus;

CIOCOOHOCTh HCIIONIB30BAaTh MpPHOOpEeTaeMble NMpPU U3YYEHUU OWMOJOTHMM 3HAHUS W YMEHUS MpU
pelieHnrd MpoOsieM, CBA3aHHBIX C PAlMOHAIBHBIM IPUPOAOIOJIB30BAHUEM (COONMIOACHHUE TMPaBUII
MOBEJICHUSI B MPUPOJE, HAMPABICHHBIX HAa COXPAaHEHHE PABHOBECHUS B SKOCHUCTEMAaX, OXpaHy BHJIOB,
sKocuCcTeM, Orochepsl);

AKTUBHOE HEMpUATHE ACHUCTBUM, MPUHOCSIIIMX BpEI OKPYXKAIOIIEH MPUPOJHON Ccpene, yMEHHE
MPOrHO3UPOBATh HEOJAroNpHUATHBIE SKOJIOTMYECKHE TOCIEeICTBUS MPEANPUHUMAEMBIX NEHCTBUN U
MpeAOTBPAIIATh UX;



HAJIMYHE Pa3BUTOrO HKOJOTHYECKOTO MBIIIJICHUS, YKOJIOTHYECKON KYyJIbTYpPbI, ONbITA ACATEIbHOCTH
HKOJIOTMUECKOM  HAaIllpaBIEHHOCTH, yMEHHUS  pPYKOBOJICTBOBAaThCS MMM B  IIO3HABaTeNbHOIA,
KOMMYHHMKAaTUBHOM M COIIMAIbHOM MpaKkTHKe, TOTOBHOCTU K YYacTUIO B MPAKTHUYECKOH AESITETbHOCTU
HKOJIOTUYECKOI HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOIIECTBEHHON MPAaKTUKH, OCHOBAHHOI'O Ha JMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MeCTa B MOJIHUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHHE SI3IKOBOM M YMTATENBCKOM KYIbTYpHl Kak CPEICTBA B3aUMOJCHCTBUA MEXKIY
JIIOJIbMU U TIO3HAHUS MUPA;

MOHUMaHUe crienupuKU OMOJIOTUU KaK HayKH, OCO3HaHUS €€ posid B (GOPMUPOBAHUH PAILIIOHATBHOTO
HAYYHOTO MBILIUICHUS, CO3JIaHUM IIEJIOCTHOTO IPEICTaBICHUS 00 OKPYXKAIOIIEM MHpE KaK O E€IUHCTBE
OpUPOJBI, YelloBeKa W OOIIECTBAa, B IMO3HAHMM MPUPOAHBIX 3aKOHOMEPHOCTEH W peleHuH Mpodiem
COXPaHEHHUS MIPUPOJHOTO PAaBHOBECHS;

yOeXKAEHHOCTh, B 3HAUMMOCTH OHOJIOTUU JJIi COBPEMEHHOM IMBHJIM3AIMH: O00ECIeYeHHs] HOBOTO
YPOBHSI Pa3BUTHS MEIUIMHBI, CO3/IaHHE TEPCIEKTHUBHBIX OMOTEXHOIOTUH, CHIOCOOHBIX pelaTh PeCypCHbIE
poOJIeMbl pa3BUTHUS UEIOBEUECTBA, NOUCKA MYyTEH BBIXO/AA M3 TI00ANBHBIX IKOJIOTHYECKUX MPOOIeM U
o0ecrieueHus IMepexoJa K YCTOWYMBOMY pa3BUTHIO, PAlMOHAIBHOMY HCHOJIb30BAHUIO MPHUPOIHBIX
pecypcoB U (OpMUPOBAHUIO HOBBIX CTAaHAAPTOB JKU3HU;

3aWHTEPECOBAHHOCTH B TOJTYYEHUU OMOJIOIMYECKHX 3HAHUHN B IIESAX MOBBIMICHUS OOIIEH KYIbTYpHI,
€CTECTBEHHO-HAyYHOW TIPaMOTHOCTH, KaK COCTaBHOW 4acTh  (PYHKIMOHAIBHOM TIPaMOTHOCTH
oOy4Jaroruxcs, GOpMHUPYEMOU MPU U3yUEHUU OMOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIOJb30BaTh TOJy4aeMble 3HAHMS Ui aHajdu3a U OOBSICHEHUS SBICHHHA OKpPYKAIOIIEr0 MHpa H
IPOUCXOJAIIMX B HEM H3MEHEHUH, YMEHHE JAelaTb OOOCHOBAaHHBIC 3aKJIIOUEHHS Ha OCHOBE HAy4YHBIX
(haKkTOB ¥ UMEIOIIMXCS JAHHBIX C IIEJIBIO MOIYYEHUSI JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJB30BaTh OMOJOTHYECKHE 3HAHUS UIA pEelIeHHs] MpodiieM B
peabHBIX KU3HEHHBIX CUTYallUsX;

OCO3HaHME IEHHOCTH HAayYyHOW JESTEIbHOCTH, TOTOBHOCTb OCYIIECTBIIATH MPOCKTHYIO U
HCCIIEIOBATENbCKYIO ACSITEIbHOCTh UHIUBUYaIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO, K aKTHUBHOMY
MOJTyYCHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBHUH C )KM3HEHHBIMU MOTPEOHOCTSIMH.

METAINIPEJMETHBIE PE3YJIbTATDBI

MertanpeameTHble pe3yibTaThl OCBOCHHS yueOHOro npeamera «buojorus» BKIIOYAIOT: 3HAUYMMBIE
st GOpMHUpPOBAaHUS  MHUPOBO33PEHUS  OOYYAIONIUXCS  MEKIUCHHUIUIMHAPHBIE  (MEXKIIPEIMETHBIC)
OOIIICHAYYHBIE TIOHSTHS, OTPAXAIONIME IIETOCTHOCTh HAYYHOH KapTHUHBI MUPA U CIEeUU(UKY METOIIOB
MO3HAHUS, HCIOJIb3yeMbIX B E€CTECTBEHHBIX HayKaX (BEIIEeCTBO, SHEPrus, SBICHHE, MPOIECC, CHUCTEMA,
Hay4yHbI (DaKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCieloBaHuE, HAOIIOJCHHE,
U3MEpEeHUe, DSKCIEpPUMEHT U JApPYrux), YyHUBEpcajdbHble YydeOHble JeHCTBUS (IO3HABaTeNIbHEIE,
KOMMYHUKATUBHBIE, PETYIISTUBHBIE), oOecreunBarone GopMupoBanre GyHKIIMOHATBHON IPaMOTHOCTH U
COLIMATIbHOW KOMIIETEHIIMU OOydYaromuXcsi, CIOCOOHOCTh OOYyYaIOUINXCS HKCIONIb30BaTh OCBOCHHBIC
MEXIUCHUIUTMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS W YHUBEpCalbHbIC Yy4eOHBIE JCHCTBHS B
MO3HABATEJILHON U COIMAIbHON MPAKTHUKE.

MertanpeameTHble pe3yibTaTbl OCBOCHMSI MPOrPaMMbl CpPEeIHEro OOIIero 00pa30BaHUS JIOJKHBI
OTpaXkaTh:

OByaieHne YHMBEPCAIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMY 1€HCTBUSIMU:

1)0a30Bble JornyecKue JeCTBHU:

CaMOCTOSITENTbHO (POPMYITUPOBAThH U aKTyaIH3UPOBATh IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;



UCIOJIb30BaTh TPU OCBOCHUM 3HAHUN MPHEMBI JIOTUYECKOTO MBIIUICHUs (aHanW3a, CUHTE3a,
CpaBHEHUs, KJIacCHU(PUKAIMKM, 0000IIEHUS), PACKPHIBATh CMBICI OWOJOTHYECKUX MOHATHUH (BBIACIATH HX
XapaKTepHble MPU3HAKHU, YCTAaHABIMBATH CBSI3U C IPYTUMHU MOHSATHUSAMH);

OTIpPEACTATh MENU NEATEIbHOCTH, 3aaBasi MmapaMeTpbl U KPUTEPUU UX JOCTHUIKEHHS, COOTHOCHTH
PE3YNBTATHI JEATEILHOCTH C MOCTABIEHHBIMH LIETISIMU;

UCIOJIb30BaTh OMOJOTHYECKHE MOHATHS 17151 O0BsICHEHHsI (PAKTOB U SBJICHUI KUBON MPUPOIBL;

CTPOUTH JIOTUYECKHE pacCyKACHHUs (MHIYKTHBHBIC, JEAyKTHBHBbIC, MO aHAJIOTMH), BBIABIATH
3aKOHOMEPHOCTH ¥ TPOTUBOPEUUST B PACCMATPUBAEMBIX SIBICHHSIX, (HOPMYIHPOBATh BBIBOIABI U
3aKJTFOYCHUS;

MIPUMEHSTh CXEMHO-MOJIENIbHBIE CPEACTBA AJISl IPEACTABICHUS CYIIECTBEHHBIX CBSI3€H U OTHOIICHHI
B M3Y4YaeMbIX OMOJIOTUYECKUX 00BEKTAX, a TAK)KE IPOTUBOPEUH Pa3HOTO PO/, BBISIBICHHBIX B Pa3IMUHbIX
MH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabareiBaTh IUIAH pEHICHUS MPOOJIeMbl ¢ YYETOM aHalnM3a HUMEIOMINXCS MaTepUANBHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

BHOCUTbH KOPPEKTUBBI B JESITENbHOCTb, OLIEHUBAaTh COOTBETCTBHE PE3YyJbTAaTOB IIEJSM, OLIEHUBATH
PUCKU TIOCTIEACTBHIA e TELHOCTH;

KOOPJIMHUPOBATH U BBIIIOJIHATH PabOTy B YCIOBUSAX PeaTbHOT0, BUPTYATHHOTO U KOMOMHHPOBAHHOTO
B3aMMOJEHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2)0a30Bble HCCIeA0BATEIbCKHE IeHCTBHS:

BIIQJICTh HABBIKAMU  Y4EOHO-HCCIECOBATEIILCKOW H  MPOCKTHOW  JEATENbHOCTH, HaBBIKAMH
paszpelieHus: IpodsieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOHMCKY METOJOB PEIICHUS
MPAKTUYECKUX 3314, IPUMEHEHHUIO Pa3IMYHbIX METOJOB ITO3HAHUS;

MCIOJIb30BaTh Pa3IUYHbIC BUBI IEATEIHHOCTH O TIOJYYSHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETAIIIH,
npeoOpa3oBaHUI0 W TPUMEHEHHI0 B Y4YEOHBIX CHUTYyallUsX, B TOM YHUCIIC TPU CO3JAaHUU Y4YEOHBIX U
COLIMAJIbHBIX MPOEKTOB;

dbopMUpOBaTh HAYYHBI THUN MBIIUICHHUS, BIAJETh HAyYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU
MOHATHSIMU M METOJIaMU;

CTaBUTHh M (HOPMYITUPOBATH COOCTBEHHBIC 3a7aud B 00pa30BATEIBHON ACSITEILHOCTH U KU3HEHHBIX
CUTYaIUsIX;

BBISIBJISITh NMPUYMHHO-CIIECTBEHHBIE CBA3M M aKTyaJU3WpOBaTh 3a/ady, BbIIBUraThb TUIOTE3Y €€
pellleHrs, HaXOOUTh apTyMEHTHI /s JOKa3aTeNbCTBA CBOUX YTBEPKICHUMN, 3a/laBaTh MapaMmeTphl H
KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATh MOJyYEHHBIE B XOJE pEHICHMs 3a7aud pe3yJbTaThl, KPUTUYECKU OIIEHMBATh HX
JOCTOBEPHOCTbH, POTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIATh IIEJICHANIPABICHHBIM TIOMCK TMEePeHOCa CPEACTB W CHOCOOOB  JIEWCTBUS B
po¢eCCHOHANIBHYIO CPEY;

YMETh NMEPEHOCUTh 3HAHUSA B ITO3HABATENIbHYIO U MPAKTHUECKYIO 001aCTH KU3ZHEACSATEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00JacTel;

BBIIBUTATh HOBBIC HJEU, TpeiaraTh OPUTHHAIbHBIC TIOIXOJbI U PEIICHUS, CTABUTh MPOOJIEMBI H
3a/1a4d, JOMYCKAIOIUE allbTePHATUBHBIE PEIICHMSI.

3) pabora ¢ ungopmanmeii:

OPHUEHTHPOBATHCS B Pa3WYHBIX HCTOYHHUKAX HMH(opManuu (TeKcTe ydeOHOTO MOCOoOus, Hay4dHO-
MOMYJSIPHOM JHUTEepaType, OMOJIOTHYECKUX CIOBAPSAX U CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B
WuTepHere), aHanu3upoBaTh WHGOPMALUIO PA3IMYHBIX BHUIOB W (OpPM MpeACTaBIEHUS, KPUTHUECKU
OLIEHUBATH €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

(GbopMynHpOBaTh 3aMpPOChl U MPUMEHATH Pa3IUYHbIE METOABI IIPU MOUCKE U O0TOOpE OMOJIOTrHYEeCKON
nH(popManuy, HeOOXOAMMOH /ISl BBIMIOTHEHHS YI€OHBIX 3a71a4;



npuoOpeTraTh  OMBIT  HWCIOJB30BaHUS  HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOATENIbHO BBHIOMPATh ONTHMAIBHYIO (OpMY TPEACTABICHHUS OMOJOTHYECKOM HH(POPMAIHHI
(cxeMbl, TpaduKy, TUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTOe);

UCTOJIb30BAaTh HAyYHBIN A3BIK B KaYeCTBE CPEJICTBA MpH paboTe ¢ OHoioruyeckoi MHGOpMaIMe:
MIPUMEHATh XUMUYECKHE, (PU3NIECKHEe U MaTEeMaTHYECKUE 3HAKW M CHUMBOJIBI, OopMyIbl, abOpeBUarypy,
HOMEHKJIATypY, UCII0JIb30BaTh U MIPE00pPa30BbIBATH 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATIISTHOCTH;

BIIQJICTh HABBIKAMHU PACIIO3HABAHUS W 3aIlUTHl HHPOpMAIK, WH(OOPMAIMOHHONW OE30MacCHOCTH
JTUYHOCTH.

OBnageHne yHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMHU 1€l CTBUSIMMU:

1)o01menue:

OCYIIIECTBIISITh KOMMYHHUKAIIMM BO BCceX cdepax XU3HU, aKTHUBHO YYacTBOBAaTh B JHAIIOTE HIIU
IUCKYCCHM TIO CYIIECTBY OOCYXIaeMoW TeMbl (yYMEHHME 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh CYKICHHS
OTHOCHUTENIHO BBIMIOJIHEHUS MpejiaraeMoil 3aay, YYUTHIBaTh MHTEPEChl U COTJIACOBAHHOCTH MO3UILIUN
IPYTUX YYACTHUKOB JIMAJIOra WU TUCKYCCHH);

pacmo3HaBaTh HeBepOaldbHBIE CpEACTBa OOIICHHS, MOHMMATh 3HAUYEHUE COIMAIBHBIX 3HAKOB,
MPEANOChUIOK BO3HUKHOBEHHSI KOH(IMKTHBIX CHUTyalluid, yMETh CMAr4aTh KOH(MIUKTHI U BECTH
MIEPETOBOPHL;

BJIQJIETh PA3JIMYHBIMU crOoco0aMu OOIIEHHS M B3aUMOJCIHCTBHS, MOHMMATh HaMEpPEHUs JPYrux
JIOCH, MPOSBIATh YBAXHUTEIHHOE OTHOIIEHHE K COOECEAHMKY U B KOPpPEKTHOH (opme GpopMmynnpoBaTh
CBOU BO3PaXKCHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB.

2)coBMeCTHAsI 1eATEeIbHOCTD:

MMOHUMATh ¥ UCIOJB30BaTh MPEUMYIIECTBA KOMAHJAHONH W MHIUBUIYaTbHOW paOOTHI IPHU pPEIICHUH
Ouosiornyeckoif  mpoOieMbl, O0OOCHOBBIBATH HEOOXOAMMOCTh TPUMEHEHHUS TPYINOBBIX  (opm
B3aUMOJICHCTBUS TIPHU PEIICHUN YIeOHOM 3a1a4H;

BbIOMpaTh TEMAaTUKYy UM METOJbl COBMECTHBIX JEHCTBUH C Yy4€ToM OOIIMX HWHTEPECOB H
BO3MOKHOCTEH Ka)KA0T0 WiIeHA KOJUIEKTHUBA;

MPUHUMATH [ETH COBMECTHOW JESTEIBHOCTH, OPraHN30BBIBATh U KOOPAUHUPOBATH JACUCTBUSA IO €
JOCTUKEHHIO: COCTABIIATH IUIaH JIEHCTBUH, paclpelesTh POJId ¢ YIETOM MHEHHUI y4aCTHUKOB, 00CYXIaTh
pe3yNbTaThl COBMECTHON PabOTHI;

OIICHWBATh Ka4eCTBO CBOErO BKJIAJa M KaXJOro YYacTHHKA KOMAaHABI B OOMIMIA pe3yiabTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

mpenjaraTb HOBbIE TMPOEKTHI, OLEHUBATh WUAEH C TO3UIUM HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETMYECKOE TIOBEICHHWE B PA3IMYHBIX CHUTYAIUSAX, MPOSIBIATH
TBOPUYECTBO U BOOOpaKeHUE, OBITh MHUIIUATUBHBIM.

OBiajeHne YHMBePCAJIbHBIMH PeryJ/siTUBHBIMU AeiiCTBUSIMM:

1)camoopranuszanms:

HCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JUIS BBIABICHHUS MPOOJIEM M UX pEIICHUS B JKU3HEHHBIX U
Y4eOHBIX CUTYAIUSIX;

BBIOMpATh HA OCHOBE OMOJIOTMUECKUX 3HAHUH IIEJIEBBIC H CMBICIIOBBIC YCTAHOBKH B CBOMX JIEHCTBUSX
Y TIOCTYTIKAaX [0 OTHOILIEHUIO K KUBOM MPUPOJIE, CBOEMY 3/I0POBBIO U 3I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITENTbHO OCYLIECTBIISITh MMO3HABATENbHYIO NESTEIbHOCTD, BBISBIATH MPOOJIEMBbI, CTaBUTHh U
(dbopMynupoBaTh COOCTBEHHBIE 33/1a4U B 00Pa30BATEIBHOM NESTEIBHOCTH U KU3HEHHBIX CHTYAIIHIX;

CaMOCTOSITENIPHO COCTaBJATh IUIAH pEUICHUs MpoOJieMbl € Y4ETOM HMEIOIIUXCS PECypCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIMOYTCHHI;

JlaBaTh OLEHKY HOBBIM CUTYAI[UsIM;

pacIupsaTh paMKH Y9€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEIIOYTCHHIA,

JieNaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;



OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMUPOBAHUIO U MPOSBICHUIO MIMPOKOM 3pyIUIIMU B Pa3HbIX 00JACTIX 3HAHMIA,
MTOCTOSTHHO TTOBBIIIIATh CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIA YPOBCHB.

2)CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBHI B I€ATEIbHOCTD, OLICHUBATh COOTBETCTBHE
pEe3yIbTATOB LIEIISIM;

BJIa/IETh HAaBBIKAMU TI103HABATEJIbHOW pe(IeKCUU KaK OCO3HAHUS COBEpIIAEMBIX ACUCTBUM H
MBICIMTEIBHBIX MIPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, UCIIOJIB30BATh MPUEMBI pe(ICKCHH IS OLICHKH
CHUTYyalllH, BHIOOPA BEPHOTO PEIICHHS;

YMETh OLIEHUBATh PUCKH M CBOEBPEMEHHO IIPUHUMATH PEUIEHUS IO UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPU AHATU3€E PE3yIbTAaTOB ACSITEIbHOCTH;

3)npunsaTHe ce0s M APYrHUX:

MPUHUMATD ce0sl, TOHUMAsi CBOM HEJOCTATKH U JTOCTOMHCTBA;

MIPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX MPU AHATIU3€E PE3YyIbTaTOB ACSITEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX Ha OIMIMOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C TIO3UIUH JPYroro YeloBeKa.

INPEIMETHBIE PE3YJIbTATbHI

[IpeameTHbIe pe3ynbTaThl ocBoeHUs nmporpaMmbl COO no 6uosoruu Ha 6a30BOM YPOBHE BKIIFOYAIOT
cnenuduuecke A yueOHoro npeaMera «buonorusy HaydHble 3HaHUS, YMEHHUS U CIIOCOOBI ACHCTBUIN MO
OCBOCHHIO, MHTEPIpETAllMd U TMPeoOpa30BaHMIO 3HAHWHM, BHJBI JCSATEIBHOCTH IO IMOJYYCHHIO HOBOTO
3HAaHUS ¥ TPUMEHEHHUIO 3HAHUH B PA3JIMYHBIX yYEOHBIX CUTYAIMsIX, a TAK)KE B PEabHBIX JKU3HEHHBIX
CUTyalusiX, CBA3aHHBIX ¢ Ouoiorueil. B mporpamMMe mpeameTHble pe3ysabTaThl MPEACTABICHbI M0 rojiaM
oOy4eHHUSI.

[IpenmerHble pe3ynbTaThl OCBOCHHMs ydyeOHoro mnpeamera «buonorus» 6 10 knacce ROIKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE U PO OMOJIOTUU B CHUCTEME HAYYHOI'O 3HAHUS €CTECTBEHHBIX
HayK, B JOPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KapTHHBI MHUPa U HayYHOTO MUPOBO33PEHUS,
O BKJIAJ€ POCCUHCKHX M 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTHH, (DYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl peIIeHHs )KU3HEHHBIX 3a71ay;

YMEHHE PAacKpbIBaTh CO/EpKaHUE OUOJIOrMYECKUX TEPMUHOB U MOHATUMN: KU3Hb, KJIETKAa, OPraHu3M,
MeTabomm3M (OOMEH BEIIECTB W TMpEBpalllecHUE HHEPTruu), TOMEOCTa3 (caMmoperyssius), ypOBHEBas
OpraHu3aIysl )KUBBIX CUCTEM, CAMOBOCIIPOU3BECHHE (PENpPOAYKIHS), HACIEACTBEHHOCTh, H3MEHYUBOCTb,
POCT U pa3BUTHE;

yYMEHHE U3Jarath OMOJIOTUYECKHE TEOpUHU (KJIETOYHAs, XpOMOCOMHAs, MyTallMOHHAs, [IEHTpaIbHasI
JoTMa MOJIeKyJsipHOU Omosiorun), 3akonsl (I. Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o
[IEHTpaxX MHOT000pa3us U MPOUCXOKJICHUS KyIbTypHBIX pactenuil H. M. BaBunosa), onpenensTs TpaHULIbI
UX MPUMEHUMOCTH K KHBBIM CUCTEMaM;

yMEHHE BJaJ€Th METOJaMH Hay4yHOTO IO3HaHUS B OMOJIOTWHU: HAOJIOJEHHE U ONMUCAHHE >KUBBIX
CHCTEM, ITPOLIECCOB U SIBJICHU, OpraHU3aIysl U MPoBeieHne OMOIOTHYECKOro IKCIIEPUMEHTA, BBIIBI)KEHNE
TUIOTE3bl, BBIABICHUE 3aBHCUMOCTH MEXIy HCCIEAYEMBIMU BEIMYMHAMH, OOBSICHEHHE MOJYyUYEHHBIX
pe3yabTaTOB, WCIOJb30BAHHBIX HAYYHBIX IOHATUH, TEOPHH W 3aKOHOB, YMEHHUE JIeNaTh BBIBOJBI Ha
OCHOBAHHUU TIOJTYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICNATH CYIIECTBEHHbIE TPU3HAKKH BUPYCOB, KIETOK MPOKAPUOT U OIYKApHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH TMpOLIECCOB: OOMEHa BELIECTB U
MIpEeBpAaILECHHsI SHEPTUH B KJIETKE, (OTOCHHTE3a, IUTACTHYECKOT0 U SHEPTeTHYECKOT0 OOMEHa, XeMOCHHTE3a,
MHUTO33a, MEH03a, OTUIOIOTBOPEHUS, Pa3MHOXKECHHUS, HHIUBUAYaJIbHOTO Pa3BUTHS OpraHU3Ma (OHTOTEHE3);

yMEHHE NPUMEHATH MOJYYeHHbIEC 3HAHUS JJI1 OObSICHEHUS OUOJIOIMYECKUX MPOLIECCOB U SBIICHUM,
JUIS TIPUHATUS TPAKTUYECKUX PEUICHH B MOBCEAHEBHOW JKM3HU C IIeNIbl0 olecredeHus 0e30MmacHOCTH
CBOETO 3/I0POBbS M 3/I0POBBSl OKPYXKAIOIIMX JIIOJEH, COOJIOAEHUS HOPM TI'PaMOTHOTO TIIOBEICHUS B



OKpY>KaloIlel MpUpoJHOH cpesie, MOHUMaHNe HEOOXOJMMOCTH UCIIOIb30BAHUS JOCTHXKEHUI COBpEMEHHON
OHMOJI0TMHM U OMOTEXHOJIOTHI 711 palliOHAILHOTO MPUPOOIOIb30BAHMUS;

yYMEHHE pelllaTh 3JIEMEHTapHble IeHeTHMYeCKHe 3aJaud Ha MOHO- M JIUTHOpPHAHOE CKpeUIMBaHUE,
CIICTIJICHHOE HAClIeIOBaHUE, COCTABISATH CXEMbl MOHOTHOPHIIHOTO CKPEUIMBAHMUSA IS TPEACKa3aHUs
HacJleI0BaHMsI IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIMOJIHATH JTAOOPATOPHBIE W TMPaKTHYECKUE paboThl, COOMIOAATh MpaBujia Mpu padore ¢
y4eOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHUYECKU OLIEHUBATh U MHTEPIPETUPOBATh MHPOPMALINIO OMOIOTHYECKOTO COMEpKaHMS,
BKJIIOYAIOIYIO TICEBJJOHAYYHBIC 3HAHUS M3 Pa3IMYHBIX HMCTOUYHUKOB (CpPEICTBA MacCOBOM HMH(OpMaIuy,
HAy4YHO-TIOMYJISIPHBIE MaTepHalibl), 3TUYECKUE AaCMEKThl COBPEMEHHBIX HCCIEIOBaHUN B OHOJIOTHH,
MeAUINHE, OMOTEXHOJIOTHH;

YMEHHE CO031aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOLICHMs, 0000mas OHOIOrHYECcKYIO
MH(OPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HUCIOIH30BAaTh OHATHIHBIN anmapaT OHOJIOTHH.

[IpeameTHBIe pe3ynbTaThl OCBOCHHS YydeOHoOro mnpenmera «buomorus» 6 11 Kaacce ITOJKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHUW O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B ()OPMHPOBAHUN COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTUHBI MUpa U HAYYHOTO MHPOBO33PEHUS,
0 BKJIAQJIc POCCHUUCKUX W 3apyOeKHBIX Yy4EHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH, (DYHKIIMOHAIBHON
IPaMOTHOCTH 4YeJI0BeKa JIJIsl pelIeHHs )KU3HEHHBIX 3a]1aY;

YMEHHE paCKpbIBaTh COJACpXKaHWE OWOJOTHYECKUX TEPMUHOB M TOHATUI: BHJ, MOIYJISAIUS,
TeHO(OH], 3BOJIONMS, JBUXKYIIHE CHIBI ((aKTOpPbI) HBOJIOLUH, NPHUCIOCOOIEHHOCTh OPraHU3MOB,
BHUJI000pa30BaHue, IKOJIOrHUecKrue (PaKTOphl, SKOCUCTEMA, MPOAYIIEHTbI, KOHCYMEHThI, PEeAYyLEHTHI, LIENH
MATAHUSI, SKOJIOTUYECKAsl MUpaMKIa, OuoreoreHo3, onocdepa;

YMEHHE H3jaratb OHOJOrMyYeckue TeopuH (dBoironoHHass Teopus Y. [lapBuHa, cHHTeTHYeCKas
TEOpHs SBOJIIOLMH), 3aKOHBI M 3aKOHOMEpHOCTH (3apojsimieBoro cxonctBa K. M. bapa, uepenoBanus
TJIaBHBIX HampaBiieHnd u myten sBomonuu A. H. CeseprioBa, yuenus o 6uochepe B. 1. Bepuanckoro),
OTIpECIISATh TPAHUIIBI UX TPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMEHHUE BIJIeTh METOJaMH HAay4YHOTO IO3HAHUS B OMOJIOTMU: HAOIIOJACHUWE U ONHCAHUE KHUBBIX
CHCTEM, MPOLIECCOB U SIBICHUI, OpraHu3anus 1 MPOBeAeHNE OMOIIOTHYECKOTO SKCIIEPUMEHTA, BBIIBUKCHHE
TUIOTE3bl, BBIABIEHUE 3aBHCUMOCTH MEXIY HCCIEAYEMBIMU BEIMYMHAMH, OOBSICHEHHE MOJYUYEHHBIX
pEe3yNbTaTOB, HCIOJIb30BAHHBIX HAyYHBIX MOHATHUN, TEOPHM U 3aKOHOB, YMEHHE J€laTh BBIBOJABI Ha
OCHOBAHHUU TIOJTYYEHHBIX PE3yIbTAaTOB;

YMEHHE BBIACIATh CYIIECTBEHHBIC TPU3HAKA CTPOCHUS OMOJIOTMYECKUX OOBEKTOB: BHJIOB,
MOMYJISILIUM, MPOIYLIEHTOB, KOHCYMEHTOB, PEIYyLEHTOB, OHOTeOlIEHO30B M SKOCUCTEM, OCOOEHHOCTHU
MPOLIECCOB: HACJIECTBEHHOM  M3MEHYMBOCTH,  €CTECTBEHHOro  oT0Oopa,  BHUI000pa30BaHUA,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB, IEHCTBHS SKOJIOTHYECKUX (PaKTOPOB HAa OPraHU3MBI, IEPEHOCA BELIECTB
¥ TIOTOKA SHEPrHMM B HKOCHCTEMAax, AHTPONOTCHHBIX H3MEHEHHH B HKOCHUCTEMax CBOCH MECTHOCTH,
KpYTroBOpOTa BEIIECTB U OMOTCOXUMUYECKHX ITUKIIOB B Onocdepe;

yMEHHE NPUMEHATH MOJY4YCHHbIC 3HAHUS JJI1 OObSICHEHUS OUMOJIOIMYECKUX MPOLIECCOB U SBIICHUM,
JUI TIPUHATUS TPAKTUYECKUX PEUICHH B MOBCEAHEBHOM JKM3HU C IIeNIbl0 olecredeHus 0e30MmacHOCTH
CBOETO 3/I0POBbS M 3/I0POBBSl OKPYXKAIOIIMX JIIOJEH, COOJIOAEHUS HOPM TI'PaMOTHOTO TIIOBEICHHUS B
OKpY>KaloIiel MpUpoJHOH cpesie, MOHUMaHNe HEOOXOJMMOCTH UCIIOIb30BAHUS JOCTHXKEHUI COBpEMEHHON
OMOJIOTHH JIJIsl pAllMOHATILHOTO MPUPOA0NOIE30BAHNUS;

yYMEHHE pellaTh 3JIeMEHTapHble OMOJIOrMYecKHe 3a/layM, COCTABISATh CXEMbI MEPEeHOCa BELIECTB U
SHEPIUu B 3KOCUCTEeMax (IeTy MUTaHUs);

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE M MpaKTHYECKUuEe paboThl, COOMIOAAaTh MpaBuia MpH padboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYIO0BaHUEM;

YMEHHE KPUTUYECKU OLIEHUBATh U MHTEPIPETUPOBATH HH(POPMAIUIO0 OMOIOTHUECKOTO COepKaHus,
BKJIIOYAIOIYIO TICEBJJOHAYYHBIEC 3HAHUS M3 Pa3IMYHBIX HMCTOUYHUKOB (CpPEICTBA MacCOBOM HH(OpMaIuy,



HAyYHO-TIOMYJISIpHBIE  MaTepHajibl),  paccMaTpuUBaTh  TJOOAJbHBIE  HKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, OPMHUPOBATH 110 OTHOUICHUIO K HUM COOCTBEHHYIO ITO3UIIUIO;

yMEHHE CO371aBaTh COOCTBEHHBIC MHUCHMEHHBIC W YCTHBIE COOOIIEHHs, 0000Iass OHOJIOTHYECKYIO
I/IH(bOpMaI_[I/IIO N3 HCCKOJIbBKUX UCTOYHUKOB, 'PAMOTHO HCII0JIb30BATh HOHATUHHBIN arrapar 6HOHOI‘I/II/I.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmeHoBaHMe pa3ie/ioB U TeM KosinyecTBo yacos DJIeKTpOHHbIe (LM (ppoBbIE)
n/m | MporpamMmei Bcero  Kontpoawbubie IIpakTtnueckme 00pa3oBaTejbHbIE PecypChl
padoThI padoTbI
1 Buonorus xak Hayka 2 0.5 bubmuoteka L{OK https://m.edsoo.ru/7f41¢c292
2 JKuBble ccTeMBbl M MX OpraHU3aIys 1 bubmuoteka L{OK https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUN COCTAB U CTPOCHHUE KIETKU 8 0.5 1 bubmuoteka L{OK https://m.edsoo.ru/7f41¢292
4 JKusHenesaTeabHOCTh KICTKU 6 bu6munoteka LIOK https://m.edsoo.ru/7f41¢292
5 PasMHOXeHUE U KBy TbHOE 5 1 but6mmoreka [IOK https://m.edsoo.ru/7f41¢292
pa3BUTHE OPTaHU3MOB
6 HacnencTBeHHOCT, 1 M3MEHIMBOCTE 8 1.5 bu6munoteka LIOK https://m.edsoo.ru/7f41¢292
OPTraHU3MOB
7 Cenexiys Opranu3MOoB. OCHOBEI 3 but6mmoreka IIOK https://m.edsoo.ru/7f41¢292
OMOTEXHOIOTHH
8 PesepBHOE Bpems 1 1 bubnmoreka [{OK https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I1O0 34 15 4
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11 KJIACC
No KoanyecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM daekTpoHHbIe (UU(pPOBbHIE)
n/n Konrpoabnsie  IIpakruyeckue
NMpOrpaMMmblI Bcero odpa3oBaTejbHbIE pecypchl
padoTbI padoThI
1 DBONIOLMOHHASA OUOIOTHS 9 0.5 1 bu6munoteka LIOK https://m.edsoo.ru/7f41cc74
B
2 OSHHKHOBEHHC 1 pAsBUTHE HHIHHI Ha 9 0.5 bu6munoteka LIOK https://m.edsoo.ru/7f41cc74
3emuie
3 Opranu3Mbl 1 OKpYKaroIas cpeaa 1 bubnuoteka [{OK https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa U 3KOJIOTHYECKHUE CHCTEMBI bu6munoteka LIOK https://m.edsoo.ru/7f41cc74
5 PesepBHOe Bpems 1 bubnuoteka [{OK https://m.edsoo.ru/7f41cc74
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YYEBHO-METOJMUYECKOE OBECHEYEHHME OBPA3OBATEJBHOIO
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JJ151 YYUEHUKA

buonorus, 11 kmacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6ro A.M. u npyrue /Iloxg
pen. [laceunnka B.B., Akunoneproe o6mectBo «M3narensctBo «IIpocBemenne»
buonorus,10 knacc/ Ilaceunnk B.B., Kamenckuit A.A., Pyonios A.M. u ap/ Ilox pen.

[Taceunuka B.B., MU3narensctBo "IIpocBenienue", 2023 roa

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Enunoe conepsxanne obmero oopazoBanus https://edsoo.ru/metodicheskie-materialy/

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH
HUHTEPHET

bu6nmmoteka 11OB https://urok.apkpro.ru/

PEII https://resh.edu.ru/

NuTtepuerypoxkhttps://interneturok.ru/?utm_source=yandexutm medium=cpcutm_campai
gn=45730935 utm_content=4102358341 utm_term=uHTEpHET

Buneo-ypox https://videouroki.net/
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