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HOACHUTEJIBHAA 3AIIMCKA

[Ipu pazpaboTke mporpaMmbl O OMOJOTUU TEOPETUUYECKYIO OCHOBY IS OIpEaeSICHUs
MOAXO0/I0B K (DOPMHUPOBAHMIO COAEpNKaHUA Y4eOHOro mnpeamera «bHONOTHS» COCTABWIIU:
koHuenTyainbubie nosioxkeHus @I'OC COO o B3auM0o0OyCIOBICHHOCTH 1I€JICH, COIepKaAHUS,
pe3ynbTaToB 00y4eHHs U TPEOOBaHUM K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, MOJIOXKEHUS 00
o0lMX MLeasIX W MPUHIMIAX, XapaKTePU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oOmero o6OpazoBanusi B Poccuiickoit ®enepanuu, a TakXke IMOJIOXKEHUS O
cnenuduke Ouosoruu, €€ 3HAYEHHWM B T[O3HAHUM >KUBOM MPUPOALI U OOECreYeHUH
CYLIECTBOBAaHUS  uejoBedyeckoro ooOmectBa. CorjacHO Ha3BaHHBIM  IOJIOXKEHHUSM,
OTpeJieieHbl OCHOBHbIE (DYHKIIMH MPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mno Ouosoruu Aa€T MpeAcTaBieHHE O ILensXx, o0 oOmel cTpareruu
oOy4eHHMsI, BOCIUTAHUS W Pa3BUTUS OOYUYAIOIIMXCA CpPEACTBAMH Y4YeOHOro mpeaMera
«buonorus», omnpenenser o0s3aTeNIbHOE TNPEIMETHOE COAEpP)KAHUE, €ro CTPYKTYpY,
pacmpeneneHue Mo paszziesiaM U TeMaM, PEKOMEHIYEeMYIO IOCJIeI0BaTebHOCTh H3YyUYECHHUS
y4eOHOT0 MaTepHayia ¢ Y4ETOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JTOTUKHU
00pa3oBaTeIbLHOrO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yYatOIINXCS.

B mnporpamme mo OHONOrMM TakXe YYUTHIBAIOTCS TPEOOBaHUS K IUJIAHUPYEMBIM
JUYHOCTHBIM, METAINlPEAMETHBIM M MPEAMETHBIM pe3yibTaTaM 00y4deHUs B (OPMUPOBAHHUU
OCHOBHBIX  BHJIOB y4eOHO-TIO3HABATEIbHOM  JIEeATENbHOCTH/YUYeOHBIX  JeWCTBUM
00y4JaromuXxcs 1Mo OCBOCHUIO COJIEPKaHUsI OUOJIOrMYECKOT0 00pa3oBaHusI.

B nporpamme no 6uonoruun (10—11 xmaccel, 6a30BbId YPOBEHB) peaM30BaH MPUHITUII
NPEEeMCTBEHHOCTH B HW3Yy4YeHUM Ouosoruu, Onarojgapss 4emMy B Hell IpocMaTpuBaeTCs
HANPaBJICHHOCTh Ha pa3BUTHUE 3HAHUN, CBA3AHHBIX C (POPMUPOBAHUEM ECTECTBEHHO-
HAy4YHOTO MHPOBO33PEHUS, I[IEHHOCTHBIX OPUEHTALMI JUYHOCTH, HKOJOTHYECKOTO
MBIIIJICHUS, TPEICTABICHUNA O 370pOBOM o0Opa3ze >KM3HH M OEpekKHbIM OTHOILIEHHWEM K
OKpyXaromieid mnpupoaHoi cpene. [loaTomy Hapsay ¢ u3ydeHHEM OOIIEOHOJIOTHYECKUX
TEOPHil, a TAaK’KE€ 3HAHUI O CTPOEHUU >KUBBIX CUCTEM PA3HOr'0 PaHra U CYIIHOCTU OCHOBHBIX
MPOTEKAIONIMX B HUX IMPOIECCOB B TMporpaMMe MO OWOJOTHH YyIEJICHO BHUMAHHE
HCIIOJIb30BaHUIO MOJTYUYECHHBIX 3HAHUM B MOBCEIHEBHOU KU3HU JI PEUICHUS MPUKJIAIHBIX
3a/lay, B TOM YHCIE: MPO(IIAKTUKA HACIEICTBEHHBIX 3a00J€BAaHUN YEIOBEKAa, MEIUKO-
TEeHETUYECKOr0  KOHCYJIbTHUPOBAaHUS, OOOCHOBAHMSA JKOJOTUYECKH  LIE€JIeCO00pa3HOro
MOBEACHUA B OKpPYXAaKOUEW MPUPOJHOW Cpele, aHaiau3a BIHSHUA XO3SHMCTBEHHOU
NEATEeNIbHOCTU YeJI0BEKa Ha COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CHIICHHE
BHUMAaHMSI K TIPUKIJIATHON HAIMPaBICHHOCTH y4eOHOTO TpenMeTa «bromorusy mpoauKToBaHO
HEOOXOIMMOCThIO O00ECTICUCHHST YCJIOBHMA JUIsl PEIICHHWS OJHOW W3 aKTyaldbHBIX 3ajad
IIKOJIBHOTO OMOJIOTMYECKOr0 00pa3oBaHUs, KOTOpas mpesanoiaraet (OpPMHUPOBAHHE Y
0o0y4Jaromuxcs CIoCOOHOCTH aJaTUPOBATHCS K U3MEHEHUSAM JUHAMUYHO PAa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHpA.

buonorus Ha ypoBHE cpenHero oOuero oOpa3oBaHUs 3aHMMAEeT BakHOe MecTo. OHa
obOecnieunBaeT (popMupoBaHre y 00yYarOIMXCS MPEICTABICHUN O HAYYHOU KapTUHE MUDa,



pacuupsieT U 0000IIaeT 3HAHUS O JKUBOM NpHUpoje, €€ OTIUYUTENbHBIX MNpPHU3HAKAX —
YPOBHEBOW OpraHu3alliud M SBOJIOLUM, CO3[aET YCIOBUS JUIS: MO3HAHUS 3aKOHOB >KUBOM
npupoibl, (opMupoBaHus (HYHKIIMOHATIBHONW T'PaAaMOTHOCTH, HABBIKOB 3J0POBOTO H
Oe3omacHoro oOpasza »KU3HHU, SKOJOTHMYECKOrO MBIIUICHHS, IEHHOCTHOIO OTHOIIECHHS K
YKUBOW IIPUPOJE U YEIOBEKY.

Bonbioe 3HaueHune OWOJOTHUS HMEET TaKXKe [JIsi PEIICHUS BOCIUTATEIbHBIX U
pa3BUBAIONIUX 3aJlad CpeaHero oO0mero o0pa3oBaHUs, COIHUATU3ANNN O00YYaIOIINXCS.
N3yuenne Ouosioruu oOecreyuBaeT YCIOBHUS 71 (POPMHUPOBAHUS HHTEIIEKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥  WH()OPMAIIMOHHBIX  HABBIKOB, ACTETUYECKOM  KYJBTYPHI,
CrOCOOCTBYET MHTETPAIIMK OMOJOTUYECKUX 3HAHUH C TIPEACTABICHUAMH U3 JIPYTUX YUEOHBIX
IpeAMETOB, B YAaCTHOCTH, (U3UKH, XUMUU U Teorpaduu. Ha3BaHHBIE MOJOXKEHUS O
npeHa3HAuYCHUN Y4ueOHOTo mpeaMera «bHojorus» COCTaBWJIM OCHOBY ISl ONpeeieHUs
MOJIXO/I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €T0 COJICPIKAHUS, IPEICTABICHHOTO B MpOrpaMMe
o OMOJIOTHH.

OT60op conepxkanusi ydebHoro mpeamera «buosnorus» Ha 06a30BOM  ypOBHE
OCYIIECTBJIEH C TMO3UIUNA KYyJIbTYPOCOOOPA3HOTO MOJX0/Ia, B COOTBETCTBUU C KOTOPHIM
oOydJaroiuecs: JOJDKHBI OCBOUTH 3HAHUS M YMEHUS, 3HaUYMMBbIe U1 (OPMUPOBAHUS OOIIeH
KyJbTYPbI, ONPEACIISIIONINE aJICKBAaTHOE IMOBEJICHUE YEJIOBEKAa B OKPYXKAIOIICH MPUPOIHON
cpene, BOoCcTpeOOBaHHBIC B IMOBCEIHEBHOW JKM3HU U MPAKTHUECKOH aesiteabHOCTH. Ocoboe
MECTO B 3TOM CUCTEME 3HAHMI 3aHUMAIOT JIEMEHTBI COAEPKaHUs, KOTOPBIE CIIy’KAaT OCHOBOM
st GOPMHUPOBAHUS MPECTABICHUI O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHE MUpa U
[IEHHOCTHBIX OPHUEHTAIUSAX JUYHOCTH, CHOCOOCTBYIOUIMX TyMaHH3alUd OMOJIOTHYECKOTO
oOpa3oBaHUsI.

CtpykTypupoBaHUe cojaepkaHUs y4eOHOTo Marepuajia B IMporpamMme o OuoJIoTHd
OCYIIECTBICHO C YYETOM MPHOPUTETHOTO 3HAYCHHUS 3HAHUH OO0 OTIMYHUTENbHBIX
OCOOCHHOCTSX JKMBOM TIPUPOJBI, O €€ YpOBHEBOH OpraHW3alvd W DBOJONUU. B
COOTBETCTBHH C ITHUM B CTPYKType yueOHOro mpeamera «brosaorusy BbIACIECHBI CIEAYIOMINE
coaepkarenbHble TuHUM: «buosorus kak Hayka. MeToabl HAydHOrO MO3HaHus», «Kierka
Kak Oumoyornueckas cucremay, «OpraHusM Kak Ouosiormueckas cucreMa», «Cucrema u
MHOT000pa3re OpraHu4YeCKOTO MHpPa», «IBOIIONUS KUBOW MPUPOJIBI», «IKOCUCTEMBI U
MPUCYIINE UM 3aKOHOMEPHOCTH.

Lens uszydyenus ydeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJCHUE
OOyYarOMIMMHCS 3HAHUSMH O CTPYKTYpPHO-(DYHKIIMOHAJIBHON OpPraHHW3aIliU JKUBBIX CHCTEM
pa3HOro paHra U MNpUOOpPETeHHE YMEHHMI HCIOJIb30BaTh 3TH 3HAHUS [JI1 TPaMOTHBIX
JNEUCTBUII B OTHOILIEHHH OOBEKTOB KUBOW MPUPOJbI U PEIICHUS PA3IHYHBIX >KU3HEHHBIX
mpooIeMm.

JlocTikeHue 1enu u3ydeHus yuyeOHoro mpeamera «buosorusi» Ha 0a30BOM ypOBHE
o0ecreunBaeTCsl PEIICHHEM CIICTYIOIINX 33/1a4:

OCBOEHUE OOYYAIOIIMMHUCS CUCTEMbI 3HAHUI O OWUOJOTUYECKUX TEOPUSX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWIaX, CIyXKAIUX OCHOBOM 1711 (pOpMUPOBaHUS
MPEACTAaBICHUN O €CTECTBEHHO-HAYYHOW KApTUHE MHUpa, O METOJaX HAyYHOIro MO3HAHWUS,



CTPOCHHH, MHOTOOOpa3uu U OCOOEHHOCTSX >KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHHU3allvH,
BBIJIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX UCCIICIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y 00ydaronIuxcsl MO3HABATENIbHBIX, NHTEIUIEKTYaIbHbIX U TBOPUYECKUX
CIIOCOOHOCTEM B Mpollecce aHain3a JAHHBIX O MYTAX Pa3BUTHS B OMOJIOTUM HAyYHBIX
B3TJIS/IOB, UJIEW M MOJIXO/IOB K M3YUYEHHUIO KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3AIlUY;

CTaHOBJIEHHE Yy OOyuarmmxcs oOweld KylabTyphbl, (DYHKIIMOHAIBbHOH TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSICHSATH M OLICHUBATH SIBJICHUSI OKPYXKAIOIIEr0 MUpPa KUBOU MPUPOIBI
Ha OCHOBAaHMM 3HAHUU U OTBITA, TOJTYYEHHBIX MPU U3YYCHUU OUOJIOTHH;

dbopmupoBaHue y 00ydYarOIMXCsl YMEHUNU WUTIOCTPUPOBATH 3HAYCHUE OMOJIOTUYECKHUX
3HAHUW B MPAKTUUECKOW JEATEILHOCTH YEJOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHUH U arpoOHOTEXHOJIOTH;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEJIOBEKOM >KMBOM TPHUPOJIBI,
HEOOXOAUMOCTH OEpPEeKHOTO OTHOIIEHUS K HEW, COOJIIOJACHUS JTHYECKUX HOPM TIpH
IPOBEICHUN OMOJIOTUYECKUX UCCIICIOBAHUI;

OCO3HAHHUE IICHHOCTU OMOJIOTUYECKUX 3HAHUH JIJIs TIOBBIIIIEHUS YPOBHSI DKOJIOTUUECKOM
KYJIBTYPBHI, U151 HOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEeHHE PUOOPETEHHBIX 3HAHUN W YMEHUH B MOBCEIHEBHOW >KU3HU JIJISI OIEHKHU
MOCJICICTBUN CBOEH JEATEILHOCTH IO OTHOIICHHUIO K OKPYXKAaIIIeH cpene, COOCTBEHHOMY
3JI0POBBIO, 00OCHOBAHUE U COOIO/ICHUE Mep MPODUIAKTUKH 3a00JICBaHU.

B cucreme cpemgnero ooOmiero obOpasoBaHusi «buonorusi», usydaemas Ha 0a30BOM
yYpOBHE, SIBJISETCS 00s3aTENIbHBIM YYEOHBIM MPEAMETOM, BXOASIIMM B COCTaB MPEIMETHOM
obnactu «EcTecTBeHHO-HAyUHbIE IPEIMETHI.

Jnst uzydeHus: Ouojoruu Ha 0a30BOM YypOBHE cCpeaHero oodimiero o0pa3oBaHUS
orBoauTcs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Hegento), B 11 kinacce — 34 yaca (1 yac
B HEJICJIO).

COJEP XAHME OBYYEHUA

10 KIJACC

Tema 1. buoJiorusi Kak Hayka.

buonorus kak Hayka. CBsizb OM0IOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U JIPYTUMH
€CTECTBEHHBIMH HayKamu, (Guiocoduei, ITUKOW, ICTETUKON U mpaBoM. Ponb Guonornu B
dbopMHUpOBaHNYU COBPEMEHHOW HAYYHOW KapTUHBI Mupa. CuctemMa OMOIOTHYECKUX HAYK.

Metonpl TO3HaHUS JKUBOM MPUPOILI (HAOTIOJEHUE, OSKCIEPUMEHT, OIHUCAHUE,
MU3MepeHue, Kiaccudukaius, MOICIMPOBaHNE, CTATUCTUYECKAsE 00pabOTKa TaHHBIX).

JdemoncTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konsros, [x. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeToAbl MO3HAHUS KUBOU HPUPOIBI.

JlaGopaTopHblie U MPpaKTHYECKHE PA0OTHI:



[Ipaktuueckas pabora Ne 1. «Mcnonb3oBaHuEe pa3aM4HBIX METOJOB MPHU H3YYEHHH
OMOJIOrMYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl U X OPraHU3ALMS.

XKusble cuctembl (OMOCUCTEMBI) KaK MPEeAMET U3ydeHHsl Onosioruu. OTianuHe KUBBIX
CUCTEM OT HEOPTaHUYECKON MTPUPOJIBI.

CgoiicTBa OMOCHUCTEM U HX pa3HooOpa3zue. YPOBHU OpraHu3allid OUOCUCTEM:
MOJIEKYJIAPHBIN, KIETOYHbIA, TKAHEBbIA, OPraHU3MEHHBIM, MOMYIALMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOreoeHOTHYECKHIT), OnOChEepHBI.

JdeMoHcTpanum:

Tabnuupsl u cxeMbl: «OCHOBHBIE MPU3HAKU KU3HU», «YPOBHU OpPraHU3alUU >KUBOM
IPUPOIBIY.

O6opynoBanue: Mmojienb Mojekyisl JTHK.

Tema 3. XumMHn4YeCKHil COCTAB M CTPOCHHE KJICTKH.

XAMUYECKHA  COCTaB  KIETKM. XHMHUYECKHE  JJIEMEHTBI:  MaKpOAJIEMEHTHI,
MUKpO3JIEMEHTHI. Boa 1 MUHEpaibHbBIE BEILIECTBA.

@yHKIUHM BOAbl U MHUHEpAIbHBIX BelIeCTB B KieTke. Ilognep:kaHue OCMOTHYECKOTO
OayaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMHUHOKUCIOTBI — MOHOMEpHI OEJKOB.
He3ameHumble W 3aMEHHMMbIE AMHUHOKHUCIOTBHL. AMHWHOKHUCIIOTHBIM COCTaB. YPOBHU
CTPYKTYpbl O€TKOBOM MOJEKyNbl (MepBUYHAS, BTOPUYHAS, TPETUYHAs M YeTBEPTUUHAS
CTpYKTypa). XUMHUUYECKHE CBOMCTBa OenkoB. bruonornyeckue GyHkinu OEIKOB.

®epmeHTH — OuoNorndeckue kartanuzatopsl. CTpoeHue depMeHTa: aKTUBHBINA IIEHTD,
cyoctpatHas cnenuduyHoctb. Kodepmentsl. Burtamuubl. Otinuus (epMEeHTOB OT
HEOPraHMYECKUX KaTaIn3aTOPOB.

VYrneBoasl: MoHOcaxapuibsl (TNIOK03a, pubo3a W Ae30KcUpuO03a), JaUcaxapuibl
(caxapo3sa, JjakTO3a) U MOJMCaxXapubl (Kpaxmall, TJIUKOTEH, 1IeJUII0JI03a). buosornueckue
(GyHKIMM yTIEBOIOB.

Jlunuaer: Tpuraunepuasl, Gocdomunuapl, crepounbl. I uapodunsHO-TUAPOGOOHBIS
cBoiicTBa. buonornueckune Qynkiuu nunuaoB. CpaBHEHUE YTIIEBOJOB, OCIKOB M JUMHUIOB
KaK UCTOYHUKOB SHEPTHUU.

Hyxkneunossie xucnorsl: JIHK m PHK. Hykneotuael — MOHOMEPBI HYKIEMHOBBIX
kucnoT. Ctpoenne u ¢ynkuuun JJHK. Crpoenme m ¢ynxkumm PHK. Buger PHK. AT®:
CTpoeHue U QyHKITUH.

[utosorus — Hayka o kierke. Knerounas teopusi — nmpuMep B3aUMOJCHUCTBUS UIEH U
($akTOB B HAYYHOM MMO3HAHUH. METOAbl U3YUCHUS KIETKU.

Knerka kak uenoctHas >xuBas cucrema. OOIIMe MNPU3HAKA KIETOK: 3aMKHYTas
HapyxHas MemOpana, moJiekyibl JJHK kak renernueckuil amnmapar, cuctemMa CUHTe3a Oenka.

Tunsl KIETOK: 3yKapHOTHYeCKas W NpokapuoTudeckas. OCOOEHHOCTH CTpOEHUS
npokapuoTuiyeckod kietku. Kiierounas crtenHka Oaktepuil. CTpoeHUE >3yKapUOTHUYECKOU
KJIeTKU. OCHOBHbBIEC OTJIMYMS PACTUTEIBHOM, ’KUBOTHOUN U TPUOHOMN KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPHI KIETOK — KJIETOUYHAsI CTEHKA, TTTMKOKAINKC, UX (YHKIUU.
[Ina3zmaTuyeckass mMemOpana, e€ cBoiictBa u ¢yHkuuu. I{uTorazmMa u e€ OpraHoujbl.



OpnomemOpannble  opraHouasl  kierku: OIIC, ammapar [onbaxku,  JIM30COMBI.
[TonyaBTOHOMHBIE OpPraHOWABl KJIETKU: MHUTOXOHJpUM, IIacTuabl. IIpoucxoxaeHue
MUTOXOHJIpUM U mmactull. Bunsl miactun. HemeMOpaHHbIE OpraHOUIbI KIETKU: pUOOCOMBI,
KJIETOUHBIM LIEHTP, UEHTPUOJH, PECHUYKH, KIyTUKU. DYHKIUMHA OPraHOMJOB KIETKH.
Bxutouenus.

SAnpo — perynaropuslii neHTp kietku. CrTpoeHue sapa: saepHas 000J0uKa,
Kapuoruia3mMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KIETKE.

JdeMoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. lneiinen, P. Bupxos, /Ix. Yorcos,
@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUUYECKUX DJIEMEHTOB B HEXHUBOW MPUPOAE»,
«Pacrnipeenenne XuMUYECKUX 2JIEMEHTOB B KUBOW MIPUPOJIEN.

Tabnuuel u cxemsbl: «lleproguueckas TabIUIa XUMUYECKUX 3IEMEHTOBY, «CTpoeHue
MOJIEKYJIbl BOnbI», «buocunres Oenka», «CTpoeHue MoyeKkynbl Oenka», «CTpoeHue
dbepmenrtay, «Hykneunnoswsie kuciorel. JJHK», «Ctpoenune momnekynbr AT®y», «CtpoeHue
AYKAPUOTHUYECKON KIIETKH», «CTpOEHHE KUBOTHOM KIETKM», «CTpOeHME pacTUTEIbHOU
KIeTKn», «CTpoeHre IpOKapUOTHUECKON KIETKW», «CTpOCHHE A/1pa KIETKH», «YTIEBOIBD),
«JInmmanery.

O6opyoBaHue: CBETOBOM MUKPOCKON, 000pyJ0oBaHUE JUIsl TIPOBEICHUs HAOII0ICHUM,
U3MEPEHUHN,  DKCIIEPUMEHTOB,  MHUKpOIIPENapaTbl  pPAaCTUTENbHBIX, JKUBOTHBIX U
OaKTepHAIbHBIX KIETOK.

JlaGopaTopHble 1 MPaKTHYeCKHE PA0OTHI:

JIabopatopnas padota Ne 1. «M3yyeHue KaTaauTHYECKOW aKTUBHOCTH (PepMEHTOB (Ha
IpUMeEpE aMUJIa3bl UM KaTalas3bl)».

JlaGopatopHast pabora Ne 2. «M3yueHue CTpOEHHUS KIETOK PACTCHUM, KUBOTHBIX H
OaKkTepHii MoJ MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax U X OMHUCAHUEY.

Tema 4. ’KnuzneaeaTeJJbHOCTL KJIETKH.

O6MeH BemiecTB, WIM MeTabOMM3M. AccUMWIAINS (TUIACTHYECKHM OOMEH) |
TUCCUMUIIAINS (PHEPreTHYECKUT 0OMEH) — JIBe CTOPOHBI €IMHOTO IMporecca MeTabonu3ma.
Ponb 3ak0HOB coXpaHEeHUs BEIIECTB U YHEPTUU B MOHUMAHUU METa0O0IU3MA.

Tunsl oOMeHa BemecTB: aBTOTpOodHBIN U reTepoTpodHbIid. Ponb dhepmenTOB B 0OMeHe
BEIIECTB U PEBPALLICHUN SHEPTUH B KIIETKE.

dortocunTe3. CpetoBas m TeMHOBas (a3el (orocuHTesa. Peakmuu ¢orocuHTe3a.
DddexTuBHOCTh (oTOCHMHTE3a. 3HAUYeHHE (POTOCHHTE3a I KW3HUW Ha 3emuie. BiumsHue
YCIIOBHI cpebl Ha (DOTOCHHTE3 M CIIOCOOBI MOBHIIICHHS €70 IPOAYKTUBHOCTH Y KYJIBTYPHBIX
pacTeHUMN.

XeMOCHHTE3. XeMOCHHTE3UPYIONe OaKkTepruy. 3HAUCHHE XEMOCHHTEe3a ISl J)KH3HHU Ha
3emuie.

DHepreTuyeckuii 0OMeH B KieTke. PaciierieHue BEIIECTB, BBIJCICHUE U
aKKyMYJIUPOBAaHWE OHHEPIHMM B KJIETKE. OTambl JHEPreTuueckoro ooOmeHa. [nukomnus.



bpoxenne wu ero Buael. KuciaopogHoe OKHCIEHME, WM KIETOYHOE JbIXaHHE.
OxucnurensHoe GpochopunrpoBanue. IPpdheKTUBHOCTh IHEPTETUUECKOTO 0OMEHA.

Peakiiun matpuuHoro cunres3a. I'enernueckas uHpopmanus u JIHK. Peanuzanus
reHeTHYeCKOM MHPOpMaluU B KJIeTKe. |'eHeTnyecKkuid Kol U ero cBorictea. TpaHCKkpunuus —

matpuunbli cuHTte3 PHK. Tpancnsuums — OuocuHTe3 Oenka. OTanmbl TpPaHCISLUU.
Koauposanue amuHokucnoT. Posib pubocom B OuocuHTese Oelka.
Heknerounsle ¢opmbl xu3Hu — BHUpychl. Hcrtopus otkpbiTus BupycoB (. U.

NBanoBckwuit). OcoOEHHOCTH CTPOEHUSI M >KM3HEHHOrO IMKJIa BUpycoB. bakrepuodaru.
bone3nn pacreHuii, JKUBOTHBIX M  4YEJIOBEKA, BBI3BIBAEMBIE BHUpycaMH. Bupyc
ummyHosiepunrra yenoseka (BUY) — Bozoyautens CIIMJ{a. O6patHas TpaHCKpUIIuS,
peBeprasa u untTerpasa. [Ipodunakruka pacupocTpaHeHusi BUPYCHBIX 3a00JI€BaHU .

JdeMoHCcTpanum:

IToptpetsl: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsises.

Tabmumpt w  cxembl: «Tunbl mnaTanus», «Mertabonuzm», «MUTOXOHIPUSY,
«HepreTudeckuii oOMen», «Xioporact», «Dotocuntesy, «Ctpoenue JJTHK», «CtpoeHue
u (QyHkimonupoBaHue TreHa», «CuHTe3 Oenka», «l'eHernueckuit kom», «Bupyce»,
«baktepuodarn», «Crtpoenue u xu3HeHHbId 1wk Bupyca CIIW]la, Oaxrtepuodaray,
«Pennmukanmsa JTHK».

O6GopynoBanue: Mojaenu-anmukamuu — «Ynapoenue JIHK w  Tpanckpumiusy,
«buocuntes 6enkay, «CTpoeHHe KIETKU», Moelb cTpykTypsl JIHK.

Tema 5. Pa3MHokeHHe M1 MHIUBUIAYAJTbHOE PA3BUTHE OPTaHU3MOB.

KieTounslii nuki, WM KU3HEHHBIM MK KiIeTku. MHaTepdaza u mutos. Ilpoueccsl,
npoTekaromue B uarepdase. Pemnmukanus — peakuus marpuunoro cuuteza JIHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIA HA0Op — KapUOTHM. [[UIITOMAHBIN U TaruIOWIHBIA XPOMOCOMHBIE
HaOopel. Xpomatuael. LluTonmornueckue OCHOBBI PAa3MHOKEHHS U HHIWBUYaJIbHOTO
Pa3BUTHUSA OPTaHU3MOB.

Jlenenue knetkn — mMuto3. Craaum muto3za. Ilporecchl, Mpoucxonsiiye Ha pa3HbIX
CTaJUsIX MUTO3a. BUOJIOrHYECKU CMBIC MUTO3A.

[Iporpammupyemasi rubenb KIETKH — aromnTo3.

dopMbl  pa3MHOKEHHS OPraHM3MOB: Oecrosioe u TojioBoe. Buasl 0Oecmosoro
pPasMHOXEHMS:  JEJICHWE  HAJBOE,  IIOYKOBAaHME  OJHO- WU  MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTMBHOE  pa3MHOXKEHHE. VICKycCTBEHHOE — KIOHMPOBAHHE
OPraHu3MOB, €r0 3HAYEHUE [T CEIEKIUU.

[TomoBoe pa3MHOXKEHHE, €TO OTINYUS OT OECTIOIOTO.

Meito3. Craguu meiiosa. IIporeccel, mpoucxoasdiiue Ha cTaausx menosa. [loBenenue
XpoMocoM B meno3e. KpoccuHroBep. buonornyecknili CMbIC M 3HAYCHUE ME03a.

'amerorene3 — mnporecc 00pa3oBaHUs MOJOBBIX KIETOK Yy KUBOTHBIX. [lojoBbie
KEJe3bl: CEMECHHUKM U sSuIHUKA. OOpa3oBaHWE W PA3BUTHE TOJOBBIX KIETOK — TaMeT
(cmepMato3ouj, SHIEKIETKA) — CcIepMaToreHe3 MU oBoreHe3. (OCOOEHHOCTH CTPOEHUS
SIMLIEKIIETOK U criepMaTo3ouioB. OmionorBopenue. [laprenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOreHe3). OMOpPHUOHAIBHOE pa3BUTHE (IMOPHUOTEHE3).
Otanbl SMOPUOHAIBHOTO PA3BUTHUSL y MO3BOHOUHBIX KUBOTHBIX: JIPOOJICHHE, racTpyJsius,



opra”orene3. IloctamOpuoHanpHOE pa3BUTHE. THUIBI NOCTIMOPUOHAIBHOIO Pa3BUTHS:
npsiMoe, HempsiMoe (JIMYMHOYHOE). BnusiHue cpenapl Ha pa3BUTHE OPraHu3MoOB, (PaKTOpHI,
CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOACTBA.

Poct u paszButme pacreHuii. OHTOre€HE3 IBETKOBOIO PACTEHMS: CTPOCHUE CEMEHH,
CTaJu¥ Pa3BUTHSL.

JdeMoHcTpanum:

Tabnuupl 1 cxembl: «POPMBI Pa3MHOKEHUSI OPraHU3MOBY, «J{BOWHOE OIIIOAOTBOPEHUE
y LBETKOBBIX pAaCTEHUI», «BereratuBHOE pa3MHOXEHHUE pPACTECHUM», «/leleHue KieTku
OakTepuit», «CTpoeHHE MOJIOBBIX KIETOK», «CTpOeHUE XPOMOCOMBI», «KIETOUHBIN LMK,
«Permmukanus JITHK», «Mutos», «Meito3y», «IIpssmoe u Henpsimoe pa3Butue», «l'amerorenes
y MIIEKONIUTAIOIINX U YeJI0BeKay, « OCHOBHBIE CTaAUN OHTOTEHE3a».

O6opynoBanue: MUKpOCKOI, MUKponpenaparbl «CrnepMaTo30U/ibl MIIEKOIIUTAIOIIET0Y,
«SIinekneTka MIEKONUTamIero», «KapuokuHes B KIETKax KOpElIKa JIyKa», MarHUTHas
Mojenb-anunkanus «Jlenenue kinetku», moaens JIHK, Mmoaens Metadaznoit XpoMOCOMBI.

JlaGopaTopHble 1 MPpaKTHYeCKHE PA0OTHI:

JIaGopatopnas pabora Ne 3. «Habnronenre MUTO3a B KJIETKaX KOHUMKA KOPEIIKA JIyKa
Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlaboparopHasi pabora Neo 4. «M3yueHuwe CTpoeHHUS TMOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpENnapaTaxy.

Tema 6. HacsieicTBeHHOCTH M H3MEHYNBOCTH OPTraHU3MOB.

IIpenmer m 3amaun reHetuku. Mcropus pasButus reHeTuku. Ponp nuronoruu u
SMOpPHUOJIOTUU B CTAaHOBIIGHMM TE€HETHKHU. Bkiaa poccuiickMX M 3apyOeKHBIX Y4YEHBIX B
pa3BUTHE TEHETUKH. MeToAsl TeHEeTUKH (TUOPUIOIOTUYECKU, IIMTOreHETHYECKUH,
MOJIEKYJISIDHO-TeHEeTUYeCKUi).  OCHOBHBIE  TE€HETHYECKHME  TMOHATHA. | eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIIUBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBAaHUS MPU3HAKOB, YyCTaHOBIEHHble [. MeHaenem.
MonorubpuaHoe CKpeluBaHuE. 3aKOH eIUHOooOpa3zus TUOPHIOB MEPBOTO MOKOJICHHUS.
[IpaBuiio HOMHHUpPOBaHUS. 3aKOH PACIICIUICHHS NPU3HAKOB. ['MIOTE3a YKMCTOTHI TaMeET.
ITonHOE 1 HENMONIHOE JOMUHHUPOBAHUE.

JurubpuaHoe CKpelMBaHHE. 3aKOH HE3aBHCHUMOIO HACJIEJOBaHMs IPU3HAKOB.
[{uToreHeTnyecKrue OCHOBBI AUTHOPUIHOTO CKPEIIMBAHUA. AHAIM3UPYIOIIEE CKPEIIUBAaHNUE.
Hcnonp30BaHue aHATU3UPYIONIETO CKPEIIUBAHUS [Tl ONIPEIeICHHs T€HOTUIIA OCOOU.

CuerienHoe HaclieqoBaHue mpu3HakoB. Pabora T. Moprana mno crerieHHOMY
HACJICJOBAaHUIO TeHOB. HapyleHne cruenieHus reHoB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPUS HACIEACTBEHHOCTH. | €eHETHUECKNE KapTBhl.

I'enetnka moma. XpOMOCOMHOE OIpEJeNeHHe 1ojla. AyTOCOMBI U IOJIOBBIE
XpoMOcOoMBI. ['omorameTHsle M reTeporaMeTHble OpraHu3Mbl. HacinenoBaHune NpU3HAKOB,
CLICIIJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHIbl M3MEHUYMBOCTH: HEHACIEICTBEHHAs W HacleACTBeHHas. Poib
CpelAbl B HEHACIEICTBEHHOM W3MEHUYMBOCTH. XapaKTepUCTUKA MOAUDUKALMOHHON
W3MEHUYMBOCTHA. BapmauvoHHBINA P M BapuanuoHHas KpuBas. HopMa peakunu npusHaxa.



KonndecTBeHHBIE W KAuYE€CTBEHHBbIE MNpPU3HAKM HW KX HopMma peakuuu. CBOICTBa
MOJU(DUKAIMOHHONW U3MEHUYHUBOCTH.

HacnencrtBennasd,  wWiM  TeHOTHIWYECKAs,  U3MEHYUBOCTD. KomOunaTtuBHas
M3MEHYMBOCTh. Meio3 M MOJOBOM MIpollecC — OCHOBA KOMOWHATMBHOM HM3MEHYMBOCTH.
MyTtanmonHnas u3MeHuYuBOCTh. Kiaccudukanus MyTanuii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. YacTtoTa u npuyuHbl MyTanuid. MyrtareHHbie GakTopbl. 3aKOH TOMOJIOTHYECKHUX
PAIOB B HaclieACTBEHHOW n3MeHunBoctu H. . BaBuiosa.

Buesnepnas HacieACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka udenoBeka. Kapumotun uenoBeka. OCHOBHBIE METOAbI T'€HETUKH YEJIOBEKA:
reHeaJoTUueCKui, OJU3HEIOBBIM, IUTOI€HETUYECKUH, OUOXUMUYECKUH, MOJEKYJISIPHO-
reHeTndeckuii. COBpEMEHHOE ONpPEJCICHUE T'E€HOTHUIIA: MOJHOT€HOMHOE CEKBEHHpPOBAaHUE,
TeHOTUIUPOBaHUE, B TOM uuciie ¢ nomoibto [111P-ananuza. HaciencrBenHbie 3a001eBaHUs
YyeJioBeKa: TeHHble O00Je3HH, O0O0JIe3HH C HACJEACTBEHHOW MPEApacloiOKEHHOCTHIO,
XpoMocoMHbIe Oosie3Hu. ComaTHYecKHe W TeHepaTuBHbIe MyTanuu. CTBOJIOBBIE KIIETKHU.
[Ipunnumel  310poBOoro  oOpasza JKW3HHU, JUATHOCTUKH, MPOMWIAKTAKH ¢ JICUCHUS
TeHEeTHYECKNX  Ooyie3He.  MeauKo-TeHEeTHYeCKOoe  KOHCYJbTHPOBAaHHE.  3HAYCHHUE
MEJUIIMHCKON TEeHETHKHW B TPEJOTBPAIICHUH U JICUCHUH TEeHETUYECKUX 3a00JieBaHUMN
YeJIoBeKa.

JdeMoHCcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuos.

Tabnuupr u cxembl: «MOHOTMOPHUIIHOE CKpEIIMBAHUE U €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH PACIIEIUICHHS U €r0 HUTOTE€HETUYECKAs] OCHOBAY, «3aKOH YHCTOTHI TaMET»,
«durubpugnoe ckpemmBanuey, «l{uronornyeckne OCHOBBI AUTHOPUIIHOTO CKPEIIMBAHUS,
«Meio3», «B3anMOIeNCTBUE aJUIeNIbHBIX TE€HOB», «l eHeTHdeckue KapThl PACTEHHU,
KUBOTHBIX U YeJOBeKa», «['eHeTuka noiay», «3aKOHOMEPHOCTH HACIEAOBAHHUS, CUEIIJIEHHOTO
¢ mnonom», «KapuoTumsl YegoBEKa U KUBOTHBIX», «Buasl H3MEHUHBOCTHY,
«MoaundukamonHas U3MEHUMBOCThY, «HacnenoBanue pesyc-dakropa», «['eHeTnka rpynm
KpOBW», «MyTallmoHHasi U3MEHYUBOCTbHY.

O6opynoBanue: Mojeau-anruiukanmuu «MoHOTruOpuIHOEe CKpemmBanuey, «HemomnHoe
JOMUHUpOBaHUE», «urnbpuaHoe ckpemunBanue», «llepekpéct xpoMocom», MUKPOCKON H
MuKkponpemnapat «Jlpo3odunay (Hopma, MyTaruu ¢GOpPMBI KPBUIBEB M OKPACKH Tela),
repbapuii «['opoX MoceBHOI.

JlaGopaTopHblie U MPaAKTHYECKHE PA0OTHI:

Jlaboparopnass pabora Ne 5. «M3yueHue pe3ylbTaTOB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIIMBAHUS Y APO30(HUIIBI HA TOTOBBIX MUKPOIIPENapaTaxy.

JlaGopatopnass pab6ota Ne 6. «3yueHne mMoau(PUKAIMOHHOW HM3MEHYUBOCTH,
MMOCTPOEHHUE BAPUALMOHHOTO PSiia U BAPUALIMOHHON KPUBOW.

Jlaboparopnass pabora Ne 7. «Ananu3 wmyrtauuii y Jpo3oduiibl Ha TOTOBBIX
MHKpOIIPENnapaTax».

[Ipaktuueckas padota Ne 2. «CocraBiieHHE U aHAU3 POJOCIOBHBIX YEIIOBEKA.

Tema 7. Cenexkuusi opranusMoB. OCHOBbI OMOTEXHOJIOTHH.



Cenexkuusi Kak HayKa U MPOLECC. 3apOKICHUE CEIEKIMU U JoMecTUKanua. Yuenue H.
. BaBuioBa 0 1eHTpax MPOUCXOXKJICHUS 1 MHOT00Opa3usi KylIbTypHBIX pacTeHuil. LleHTpsl
MPOUCXOXKAEHUS JOMAIIHUX )KUBOTHBIX. CopT, MopoAa, ITaMM.

CoBpeMeHHbIE METObI CeIEKIMU. MacCOBBIN U MHAUBUIYAIbHBIN OTOOPHI B CEICKIINU
pacteHuid © KUBOTHBIX. OlleHKa 3KCcTepbepa. bBIM3KOPOJCTBEHHOE CKpPEIIMBAHUE —
uHOpuauHr. Yucras nunug. CkpemiyBaHue YUCTHIX JUHUA. ['eTeposuc, wiu rubpuaHas
cuna. HepoactBeHHoe ckpemnuBanue — ayTtOpuauHr. OtnanéHHas rudpuauzanus u eé
ycnexu. MICKyCCTBEHHBId MYyTare€He3 W MOJYy4YeHUE MOJMUIUIONAOB. J{OCTHXKEHUS CENEeKIUU
pacTeHui, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonorus kak oTpaciib TPOU3BOACTBA. ['€HHAs WMHXKEHEpHUs. JTambl CO3JaAHUS
pekomOunanTHo JIHK u Tpancrennbix opranusmon. Kierounas wmHxkeHepus. KietouHbie
KYJbTYpHI. MUKpOKIOHAIBHOE Pa3MHOKEHUE pacTeHUH. KnonupoBanue
BBICOKOMPOIYKTHUBHBIX CEJIBCKOXO3SIMCTBEHHBIX OPraHU3MOB. DKOJOTMYECKUE U ATUUYECKUE
npoOaeMbl. [MO — reneTrndecku MOIUMUITUPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

IToptpetsr: H. Y. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. liBaHos.

Tabmunpl 1 cxembl: kapta «LIeHTpBI MPOUCXOXKACHUS WU MHOT00Opas3usi KYJIbTYPHBIX
pacteHuit», «llopoabl JgOMalIHUX JKUBOTHBIX», «CopTa KYJbTYpHBIX PacTCHUN,
«Otnanénnas rudbpunmzanus», «Pabotel akagemuka M. @. WBanoBay, «llomummonnusy»,
«OOBEKTHI OMOTEXHOJIOTUNY, «Knerounslie KYJIBTYpbI U KJIIOHUPOBAHHEY,
«KoHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJsIKHU TUIOZOB M KOPHEIIONOB TUKUX (DOPM U KYJIBTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX035IICTBEHHbBIE PACTEHUS.

JlaGopaTopHble U NpaKTUYeCKHe PadoThI:

Oxckypeusi « OCHOBHBIE METOJbI M JOCTHIKCHUS CEJICKIIMU PACTCHUN M JKMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIUIO, ITIEMEHHYIO (hepMy, COPTOUCTIBITATEIbHBIN YYaCTOK, B TEINTIUYHOE
XO03sIIICTBO, TAOOPATOPUIO AarPOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA).

11 KIJACC

Tema 1. JBoIIOLIMOHHAS OHOJIOTHS.

[IpeanochIKu BO3HUKHOBEHHUS SBOJIOIMOHHON TEOPUHU. DBOIIOLMOHHAS TEOpUS U €&
MecCTO B Oosoruu. BiausHue 3BONIOIMOHHON TEOPUU HA Pa3BUTHE OWMOJIOTHH U IPYTUX HAYK.

CBugerenscTBa 3BOIIONMHU. [laleOHTONOrHMYECKUE: TMOCIEA0BATEIBHOCTD MOSIBICHUS
BUJIOB B TMAJICOHTOJIOTMYECKON JIETOMUCH, Tepexonubie ¢opMmbl. buoreorpaduueckue:
CXOJCTBO | pasznuyue GpayH u (Iop MaTepuKoB U OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOJCTBA U Pa3INUUs SMOPHOHOB Pa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTHYHbIC, PYAUMEHTApPHBIE OPraHbl,
aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKHE: CXOJICTBO MEXAHU3MOB HACJIEJACTBEHHOCTU U
OCHOBHBIX METa0OJINYECKHUX ITyTEH Y BCEX OPraHU3MOB.

OpomouronHas teopuss Y. [lapeuna. [Ipeanocbuikn BO3HUKHOBEHMS JTapBUHHU3MA.
JIBKyIIME CHIIBI 3BOJIIONMU BUIOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHUE MpU



OrpaHUYEHHOCTU PECYPCOB, HEONpeneNEéHHas W3MEHYHMBOCTh, OOpbOa 3a CyIECTBOBAHME,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopust 3Boaounn (CTI) u e€ OCHOBHBIE MOT0XKEHHUS.

MuxkposBotorus. [Tonmynsiius kak e1MHUIA BUIa U SBOJIIOIUH.

JIBrkymiue cuibl (pakTophl) SBOJIOIMU BUJIOB B MpuUpoje. MyTallmoHHBIN mpoliecc u
KOMOMHATUBHAsI M3MEHUUBOCTh. llomynsiiiioHHBIE BOJHBI U apeid reHoB. M3omsuus u
MUTpaIus.

EctecTBeHHBI 0TOOp — HampaBisOmUi (pakTtop 3Boiouud. GopmMbl €CTECTBEHHOIO
otbopa.

[Ipucrnoco6sieHHOCT, ~ OpPraHU3MOB  Kak  pe3yabTaT  dBojwonuu.  [Ipumepsl
pUCTIOCOOJIEHUI Y Oprannu3MoB. ApoMopd 03kl U UINOAJATI TAIIUH.

Bun u BumooOpaszoBanue. Kputepunm Buga. OcHOBHbIE (POpMBI BHI000pA30BaAHMUS:
reorpagpuiyeckoe, 3K0JI0rnYecKoe.

MaxkposBostorusi. @opmbl dBoMIONUK: (DUIIETUUECKAs, TUBEPTCHTHAs!, KOHBEPTCHTHAS,
napasuienbHas. HeoOpaTuMocTh 3BONIOIUY.

[IpoucxoxxaeHne OT  HECHENUATM3UPOBAHHBIX  MpenakoB.  [Iporpeccupyromias
crienuanu3anus. AJanTUBHAS paTaaIiusl.

JdeMoHcTpanum:

IToptpersl: K. JIunnein, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, 3.
I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabnmuupr u cxembl: «Pa3BuTHe OpraHuyeckoro Mupa Ha 3emie», «3apOJbIliu
MO3BOHOYHBIX KUBOTHBIX», «ApxeonTepukc», «Dopmbl OOpbOBI 3a CYIIECTBOBAHUE,
«EcrecTtBeHHbIl  0TOOpP», «MHOroobpasmue copToB pacTteHuit», «MHoroobpasme mopoa
KUBOTHBIX»,  «llomymauuu»,  «MyTallMOHHAass ~ WU3MEHUYUBOCTH»,  «ApoMOpdO3bD»,
«Mnmoanmanramuny, «O0mas aerenepanusy», «JBuxyine cuibl 3Boronun», «Kapra-cxema
mapripyta myremiectsus Y. Jlapsunay, «boprba 3a cymiectBoBanue», «IIpucrnocodieHHOCTh
opranu3zMoBy, «['eorpadpudeckoe BuI000pa3zoBaHne, « IKOJIOTUYECKOE BUTO00PA30BAHUE).

O6opynoBaHue: KOJUICKIUMST HACEKOMBIX C PAa3IMYHBIMU THIIAMH OKpPAcKu, Habop
IUIOJIOB M CeMsH, KoJuleKius «l[Ipumepsl 3alIUTHBIX MPUCTIOCOONCHUN y KHUBOTHBIX,
Mozennb «OCHOBHBIE HAIPaBJICHHS HBOJIOIUNY», 00BEMHAA MOJenb «CTpOEHUE TOJIOBHOTO
MO3ra MO3BOHOYHBIX».

buoreorpadguueckas kapra Mupa, Kowiekmus «DopMbl COXPaHHOCTH HCKOMAEMBIX
KUBOTHBIX M pacTeHuit», monenp ammmkauus <«llepekpéct Xpomocom», BIIaXKHbBIE
npenapathl «Pa3BuTtne Hacekomoroy, «Pa3zutue nsarymkuy, Mukponpenapat «Jpozoduna»
(HOpMa, MmyTanuu (OPMbI KPHLIIBEB M OKPACKH TEJIA).

JlaGopaTopHblie U MPaKTHYECKHUE PA0OTHI:

Jlaboparopnas padbota Ne 1. «CpaBHEHHE BUIOB 110 MOP(POIOTHIECKOMY KPUTEPUIOY.

Jlaboparopnass pabora Ne 2. «OmnucaHue NPUCIOCOOJEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIbHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3em.ie.

JloHayuHble  TpPEACTaBICHHUS O  3apOXKACHUU  KW3HU. HayuyHble  THUHOTE3bI
BO3HUKHOBEHHUS >KMW3HUM Ha 3emje: a0uoreHe3 M MmaHcnepMusa. XUMHUYECKas 3BOIIOLHUS.



AOUOTEHHBIN CHHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPTraHUYECKUX. DKCIEPUMEHTAIbHOE
MOATBEPKACHUE XUMUYECKOM 3BoIONMU. HauanbHble 3Tambl OMOJOTHMYECKON HBOJIOLINH.
I'unoreza PHK-mupa. @®opmupoBanue MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE
npoTokiieTkd. llepBbie KieTkn U ux 3Botonus. POPMUPOBAHME OCHOBHBIX TPYII KUBBIX
OpPraHu3MOB.

Pasgutnie xu3Hum Ha 3emne no d3paM U nepuopaMm. Kartapxei. Apxelckas u
npotepo3oiickas pel. [lanmeo3oiickas 3pa u €€ mepuoibl: KeMOPUNUCKUN, OpPIOBUKCKHM,
CUJIyPUNCKUU, TE€BOHCKUM, KAMEHHOYT' OJIbHBIN, IIEPMCKUH.

Me3o301cKas 3pa U €€ NEPUOAbI: TPUACOBBIN, FOPCKUN, MEIIOBOM.

Kaiino3zoiickas 3pa u €€ nepuopl: NajJeoreHOBbIN, HEOT€HOBBIN, AaHTPOIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa U T€OJIOTUYECKUX MpoueccoB. OCHOBHBIEC 3Talbl 3BOJIOIUN
PaCTUTENLHOTO U KUBOTHOTO Mupa. Apomopdo3sl y pacTeHUN U KUBOTHBIX. [losiBieHuUeE,
pacuBeT U BBIMUPAHUE TPYMI KUBBIX OPraHU3MOB.

Cucrema  OpraHM4ecKOro Mupa Kak  OTpakeHue  dBOJaIUU.  (OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIbI OPraHU3MOB.

DBOJIIOLIMSL  YEJIOBEKA. AHTPOIOJIOTUMA Kak Hayka. Pa3BuTue mpeacTaBiICHUl O
MPOUCXOXKJACHUU dYeloBeka. MeToabl u3ydeHus aHTpororeHe3a. CXOAcTBa W pazinyus
YeJI0BeKa U KUBOTHBIX. CUCTEMATUYECKOE TTOJIOKEHUE YETTOBEKA.

JIBwxkymue cwibl (pakTopbl) aHTpomnoreHeza. HacnmencTtBeHHass W3MEHYMBOCTh U
€CTeCTBEHHBIM o0TOOp. OOIIecTBEHHBIM 00pa3 KU3HMU, H3TOTOBJICHHE OpYIUUA Tpyna,
MBIIICHUE, PEYb.

OCHOBHBIE CTaIUM M BETBU HBOJIIOLIMM YEJIOBEKA: aBCTPAJIONHUTEKH, UEI0BEK yMEIbIH,
Yenosexk mnpsamoxoasmni, YenoBek HeaHaepTaidbckui, YemoBexk pazymubid. Haxonku
MUCKOMAEMbIX OCTAaTKOB, BpeMs CYIIECTBOBaHMs, 00JIaCTb pPACIPOCTPaHEHHUS, OOBEM
rOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIH.

Yenoseueckue packl. OCHOBHBIE OOJBIINE paChl: €BPOICOUIHAS (€Bpa3uiickas), Herpo-
aBcTpaJioujiHasi (PKBaTOpUalibHasi), MOHTroOJOMAHAA (a3uMaTcKO-aMepukaHckas). YepTsl
PUCTIOCOOJIEHHOCTH TIPEACTABUTENICH YENOBEYECKUX pac K YCIOBUSM CYIIECTBOBAHUSA.
EnnncTBO yenoBeveckux pac. Kputuka pacusma.

JdemoncTpanum:

[Moptpetsi: @. Penn, JI. [lactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. lapBuH.

Tabmuiel W cxeMbl: «Bo3nmkHoBenne CoJiHEUHOM — cHCTeMbl», «Pa3BuTHe
OpraHu4ecKoro mupa», «PacturenbHas kinetkay, «KuBoTHasa kieTka», «IIpokapuornueckas
KJIeTKa», «COBpEMEHHAsl CUCTEMa OpraHnyecKoro Mupay», «CpaBHEHHME aHATOMUUYECKUX YepT
CTpOEHHUSI  dYeloBeKa H  YeJOBEKOOOpasHbIX  00e3bsiH»,  «OCHOBHBIE  MecTa
MAJICOHTOJIOTMYECKUX HAXOJOK MPEAKOB COBPEMEHHOIO 4YEJIOBEKa», «/[peBHenine moamn»,
«/IpeBHue moan», «llepBbie COBpeMEHHBIE TN, «Uen0BeUeCKrEe pach».

Oo6opynoBanue: Mymspku  «IIpoucxoxkmenune denmoBeka» (OIOCTHI aBCTPATOMUTEKA,
MATEKAaHTPOMa, HEaHJIEpTajblla, KPOMAHbOHIIA), CIECNKUA WIH H300paXEHUsS KaMEHHbBIX
opyauii MEePBOOBITHOTO YeJI0BeKa (KaMHH-YOIIIIEPHI, pyOua, ckpeOna),
reOXpPOHOJIOrMYecKasi Tabaua, KouieKuss «PopMbl COXPAaHHOCTU MCKOMAEMbIX YKUBOTHBIX
Y PaCTCHUIN.



JlabopaTopHbIe M IpaKTHYeCKHe padoThbI:

[TpakTtuueckast padota Ne 1. «/3yueHre UCKOMAEMbIX OCTATKOB PACTEHUU M KUBOTHBIX
B KOJUICKIIUSIXY.

DKCKypcusi «DBOJIIOIUSA OPTaHUYECKOro MHpa Ha 3emie» (B €CTEeCTBEHHO-HAYUYHBIN
WM KpaeBeAUYECKUI My3eil).

Tema 3. Oprann3Msbl 4 OKpYy:KaIinas cpeaa.

OKojoruss Kak Hayka. 3aJauyd W pa3fenbl dKOJIOTMU. MeTOoJbl 3KOJOTHMYECKHUX
UCCJIEeI0BaHUN. DKOJOTUUECKOE MUPOBO33PEHHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl  oOuTaHMs  OpPraHU3MOB:  BOJIHAs, HA3€MHO-BO3/YIHAs, T[OYBEHHAs,
BHYTPUOpPTaHU3MEHHas.

Oxonorudeckue pakropsl. Kiaccuduxanus sxonorndeckux GakTopoB: aOUOTHUYECKHUE,
OMOTHYECKHE U aHTPOMNOTeHHBIE. [[elicTBUE IKOIOrnUecKuX (PaKTOPOB Ha OPTaHU3MBL.

AbGuoTtuyeckue (akTtopel: CBeT, TemmepaTrypa, BiakHOCTh. Ddoronepuoansm.
[Ipucnoco6yiieHuss opraHu3MoOB K JEHCTBHIO aOUOTHYECKUX (akTopoB. buomornueckue
PUTMBI.

buotnueckue daktopel. Buapl OHMOTHYECKMX B3aUMOJEHCTBUIN: KOHKYPCHIIHS,
XUIIHUYECTBO, cuMOMo3 u ero dopmbel. [lapazutuzm, Koomepamusi, MYyTyaau3M,
KOMMEHCaIN3M (KBapTHUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIU3M, HEUTpaau3M. 3HaueHUe
OMOTHYECKUX  B3aUMOJICUCTBUN  JJIT  CYIIECTBOBAHUS OPraHU3MOB B  MPUPOIHBIX
CO0O0IIeCTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU Nomyasiuur. OCHOBHBIE MOKAa3aTENW MOIMYISLHHN:
YUCJIEHHOCTh, IIOTHOCTh, POYKIAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpauus. JnHamuka
YUCJIEHHOCTH MOMYJIALNYU U €€ PeryJsLusl.

JdeMoHcTpanum:

[Toptpetsl: A. I'ymGonbar, K. @. Pynse, O. ['ekkerns.

Tabmuuer u cxembl: kapta «lIpupogubie 30HBI 3emmu», «Cpenbl oOuUTaHUS
opraHu3MoBy», «@otonepuoauzmy, «llomynsnun», «3aKOHOMEPHOCTH POCTAa YHUCIEHHOCTH
nomyssuu nHGy30pun-Tydenbkny, «llummessie nemmy.

JlaGopaTopHble 1 MPaKTUYECKHE PAOOTHI:

JIabopatopnas padora Ne 3. «Mopdonorndeckne 0COOEHHOCTH PACTCHHM W3 Pa3HbBIX
MeCT OOUTaHU.

Jlabopatopnas padota Ne 4. «BrnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEyCay.

[Ipaktueckass pabora Ne 2. «llomcu€r NIOTHOCTHM NOMYJALMI pa3HBIX BHUAOB

PaCTEHHI.
Tema 4. Coob1iecTBa M 3KOJT0rMYECKHE CUCTEMBI.
CoobmiectBO  opraHu3sMoB — OuoneHo3. CTpykTypsl OHOLIEHO3a: BHUAOBafi,

MPOCTPaHCTBEHHAsI, Tpoduueckas (nuieBast). Bunbl-nomunantsl. CBsi3u B OMOLIEHO3E.
Dkosiornyeckne cuctembl (3kocucteMsbl). [loHaTHE 00 3KOCHCTEME M OMOTEOLIEHO3E.
QOYHKIHUOHAJIBHBIE KOMIIOHEHTBl 3KOCHUCTEMbBI: MPOJIYLUEHTbl, KOHCYMEHTBI, PEIyICHTHI.
KpyroBopoT BemecTB U MOTOK SHEPTUM B dKocucTeMe. Tpoduueckue (MUIIEBHIC) YPOBHU
skocuctembl. [lumeBsie nenu u ceru. OCHOBHBIE IMOKa3aTeIM 3KOCUCTEMBI: Ouomacca,



MPOAYKUHUSA. DKOJOTMYECKHE MUPAMUJbl: NPOAYKIIMH, YUCIEHHOCTH, OMomacchl. CBoOMCTBa
HKOCUCTEM: YCTOMUYUBOCTh, CAMOPEryJsiius, pa3putue. CyKieccus.

IIpuponHble 3KOCHUCTEMBI. JKOCHCTEMBI O03€p M pPEK. DKOCUCTEMA XBOWHOIO WU
IIMPOKOJIUCTBEHHOTO JIeca.

AHTpPOIIOreHHbIE 3KOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOO3KOCUCTEMBL. bruosornueckoe u
XO3SIIICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue  kak  ¢akrop  ycTtoumBOocTH  3kocucteM.  CoxpaHeHHE
OMOJIOrMYECKOT0 pa3HoOOpa3us Ha 3emle.

VYuenne B. . Bepnaackoro o 6uocepe. I'panuiipl, coctaB u cTpykTypa Ouocheps.
XKusoe BemectBo U ero GpyHknuu. OcobeHHOCTH OMocdepbl Kak T100aTbHON HKOCUCTEMBI.
JlunaMmuueckoe paBHOBeCHE U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemecTB U OMOreOXMMHUYECKHE LUKIBI 3JeMEHTOB (yriepoja, a3ora).
3oHanbHOCTH Onocdepnl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBo B Ouochepe 3emiau. AHTPOINOreHHbIE HW3MEHEHUsT B Ouocdepe.
['o6anbHbIE 2KOJIOTHYECKHE MPOOJIEMBI.

CocymiectBoBanue mnpupojbl U uyenoBedyecTBa. CoxpaHeHue Omopa3zHOOOpa3usi Kak
OCHOBa ycToiunBocTu Ouocdeprl. OCHOBa palMOHAIBHOIO YIPAaBICHUS MPUPOIHBIMU
pecypcamMu U uUX UCToiab30BaHue. JlocTikeHrs OMOJIOTHH U OXpaHa IPUPOIBI.

JdeMoHCcTpanum:

IToptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepnaackuid.

Tabmuupt u cxembl: «llumessle 1enu», «bUOIEHO3: COCTaB M CTPYKTYypay,
«IIpuponnbie coobmmecTBay, «llenu nutanusy», «xomoruueckas nupamuaa», «buocdepa u
YelioBeK», «IKOCHUCTeMa IIUPOKOJIUCTBEHHOIO Jiecay, «IDKOCHCTeMa XBOMHOTO Jiecay,
«buotnieno3 Bomoémayn, «ArporeHo3», «[IpuMmepHble aHTpONMOreHHbIE BO3JEHCTBUA Ha
pUpoOay», «BaxHenrne UCTOYHUKHU 3arpsi3HEHUs BO3/yXa M TPYHTOBBIX BOJ», «llouBa —
BaKHEWIIasi cocTapistomas ouochepor», «Dakrtopsl maerpaganuu MmouB», «llapHUKOBBIN
abdext», «DakTOpbl PaTUOAKTUBHOTO 3arpsisHeHHs Ouocheps», «OO0mas CTpyKTypa
ouocepr», «Pacmpoctpanenue xu3HH B Ouocdepe», «O30HOBBIN dKpaH Ouocheps»,
«KpyrosopoT yriepona B 0uochepe», «KpyroBopoT a3oTa B Ipupoie».

O6opynoBanue:  Mojenb-ammIukanus  «Tumuunele  OMOIEHO3BI»,  TepOapwuii
«PactutenpHple  cooOImecTBay», KouieKuu «buorneHo3y», «BpemuTenn BaKHEHUIINX
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOapuu M KOJUICKIIMM PACTEHUH | SKUBOTHBIX,
MpUHAAJIEKAINE K pPa3HbIM DJKOJOTMYECKHM TpymmaM OJHOTo BuAa, KpacHas KHHUTa
Poccuiickoit @enepanuu, n300pakeHUS OXPAHSIEMBIX BUOB PACTEHUN U KUBOTHBIX.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
B1OJIOT'N HA BA30OBOM YPOBHE CPEJIHEI'O OBUIEI'O OBPA3OBAHUA

Cornacho ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHUA K pe3yJibTaTaM OCBOCHHS
oOyJarolmuMHCcsi  TporpaMM  cpeaHero  oOmero  o0pa3oBaHMs:  JIMYHOCTHBIM,
METaNpPEAMETHBIM U MTPEIMETHBIM.



JIMUYHOCTHBIE PE3YJIbTATBI

B cTpykType JMYHOCTHBIX pE3YyJbTATOB OCBOEHUSA NpeaMeTa «buonorus» BbIAEICHBI
CIEAYIOIINE COCTABIISIONINE: OCO3HAaHUE OOYYAIOIUMUCS POCCUHCKOW TpakIaHCKOU
HUJIEHTUYHOCTA — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIILHOCTH U CaMOONPEICIICHUIO,
HaJu4Yue MOTHUBAIMU K OOYy4YeHHUIO OHMOJIOTHH, IeJCHAINPaBICHHOE Pa3BUTHE BHYTPEHHUX
yOeXKJIEHU JMYHOCTH HA OCHOBE KJIIOUEBBIX IIEHHOCTEM W HCTOPUYECKUX TPaIULIMMA
pa3BuTHA  OMOJOTUYECKOTO 3HAHMWS, TOTOBHOCTH M  CIHOCOOHOCTh  OOyYarolIuxcs
PYKOBOJICTBOBAaTbCS B CBOEM JICATENBHOCTH LIEHHOCTHO-CMBICIIOBBIMM YCTaHOBKAaMH,
OPUCYIIMMH  CHUCTEME  OHMOJIOTMYECKOTO0  OOpa3oBaHUs, HAJIMYUE  DKOJOTHYECKOTO
IPaBOCO3HAHMS, CTIOCOOHOCTU CTABUThH 1€ U CTPOUTH )KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE PE3yNbTAThl OCBOEHUS MNpeamera «buonorus» IOCTUTarOTCA B €IUHCTBE
y4eOHOW ¥ BOCIUTATEIbHOW JIESITEJIBHOCTM B COOTBETCTBHUM C  TPaAUIMOHHBIMU
POCCUMCKUMHU  COLIMOKYJIBTYPHBIMH, HUCTOPUYECKUMH U  JYXOBHO-HPABCTBEHHBIMHU
IIEHHOCTSIMH, MPUHATBIMH B OOIIECTBE MPAaBWJIAMU M HOPMaMH MOBEJACHUS U CIIOCOOCTBYIOT
IpoLIecCCaM CaMOIIO3HAHMS, CAMOBOCIIUTAHHWS W CaMOPAa3BUTHs, Pa3BUTUS BHYTPECHHEU
MO3ULHH JIMYHOCTHU, NATPUOTU3MA, YBAXKEHUS K 3aKOHY U IIPABOIIOPAMIKY, YEIOBEKY TpyAa U
CTaplieMy IOKOJICHUIO, B3aUMHOIO YBaXKCHHS, OCPEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY
HACJIEAWIO U TPAIULIMAM MHOTOHAIIMOHAIILHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEN Cpee.

JIMYHOCTHBIE pPE3yIbTaThl OCBOCHHS YyueOHOro mpeamera «buosorus» TOJDKHBI
OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTBH 00YYAIOITUXCSl PYKOBOJICTBOBATHCA C(HOPMUPOBAHHON
BHYTPEHHEN TMO3WIHUEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpPHEHTAlUM, IMO3UTUBHBIX
BHYTPEHHUX YOCXKJICHUN, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUCKOTO
o01ecTBa, pacIMPEeHUE )KU3HECHHOTO OTIBITA M OIBITA JEATEIBHOCTH B MPOIIECCE pealn3alliu
OCHOBHBIX HaIPaBJICHUN BOCTIUTATEIIBHOM JIEATEIILHOCTH, B TOM YUCJIC B YACTH:

1) rpakaaHCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOH TO3UIMH OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUMCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX TIpaB M O0O0S3aHHOCTEH, yBa)KeHHWE 3aKOHA M
MPaBONOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATCIBHOCTA TMPHU CO3JaHUH yYCOHBIX
MIPOCKTOB, pENICHWH YYCOHBIX W IT03HABATEIbHBIX 3aJ1ad, BBITOJTHCHUU OHOJIOTHYECKUX
AKCIEPUMEHTOB;

CITOCOOHOCTDh ONPEACNATh COOCTBEHHYIO IIO3HMIIMIO II0 OTHOIICHHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHE YYUTBIBATH B CBOMX JCHCTBHSAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIIOJIE C pa3HbIMU YOCXKICHUSMH, KYJIbTYPHBIMHU IIEHHOCTAMH H
COLIMAJILHBIM I10JI0KEHHUEM;



FOTOBHOCTh K COTPYIHHMYECTBY B IIPOIIECCE COBMECTHOI'O BBHIMIOJIHEHUS YYEOHBIX,
MO3HABATENBHBIX W HCCIEAOBATEIBCKUX 3a7a4, YBAXKUTEJIBHOIO OTHOLICHUS K MHEHUIO
OMIMOHEHTOB MIPU OOCYXICHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COJIEPKAHNUS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU JIEATEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh  POCCHUUCKOM  TPaXJAHCKOM  UJECHTUYHOCTH, TMATPUOTH3MA,
YBAKEHUS K CBOEMY HAapOJly, YyBCTBAa OTBETCTBEHHOCTH Mepen PonnHoi, ropaoctu 3a cBOU
Kpau, cBOX0 PoauHy, CBOM SA3BIK U KYJIBTYpPY, IIPOLIOE U HACTOSIIEE MHOTOHAIIMOHATIBLHOIO
Hapona Poccuu;

[IEHHOCTHOE OTHOUICHHE K NPUPOJHOMY HACIECAUI0 U TaMSITHUKAM MPUPOIBI,
JTOCTHKEeHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIQJ POCCHUMUCKUX YYEHBIX B CTAHOBJIICHHUE U Pa3BUTHE
OMOJIOTMY, TIOHUMAaHUsI 3HAUYCHHUS OWOJIOTMHM B TIO3HAHUM 3aKOHOB MPHUPOJBI, B KHU3HU
YeJIoBEeKa U COBPEMEHHOTO 00IIECTBa;

uaerHas yOeXJAEHHOCTh, TOTOBHOCTh K CIyXeHHO © 3ammure (OreuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyJb0Y;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHHUE TyXOBHBIX LIEHHOCTEW pOCCUICKOTO HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO TTOBE/ICHNUS,

CIIOCOOHOCTh ~ OIIEHMBATh CUTYallMI0 W TNPUHUMATh OCO3HAHHBIE  PEIIEHUSs,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOHYMBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOILIEHHUE K CBOUM DPOAMUTENSAM, CO3JaHUID CEMbU Ha OCHOBE
OCO3HAHHOTO IIPUHATUSA LEHHOCTEW CEMEWHOW >XU3HM B COOTBETCTBUM C TPAAULIUSIMU
HapozioB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIMTAHUSA:

ACTETHYECKOE OTHOIIIEHUE K MUPY, BKITIOUYAsl SCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYIa, OOIIECTBEHHBIX OTHOLICHUH;

IIOHMMAaHUE 3MOLMOHAJIBHOTO BO3EHUCTBUS )KUBOU IPUPOJBI U €€ LICHHOCTH;

FOTOBHOCTh K CAMOBBIPAXCHHUIO B PAa3HBIX BUAAX HCKYCCTBA, CTPEMIICHUE INPOSABIATH
Ka4eCTBA TBOPYECKOU JIMYHOCTH;

S5) ¢u3snyeckoro BocnuTaHHUsA, (opMHpPOBaAHUA KYJbTYPbl 3A0POBbS U
3MOIHUOHAJIBHOIO 0JIArONOJIyYHs:

MMOHMMAaHKEe M pealm3anus 3J0pOBOro W Oe3omacHoro obpasza JXKu3HH (30pOBOC
MUTaHKue, COOIIO/ICHNE TMTMEHUYECKUX TPAaBWI U HOPM, COAJTaHCUPOBAHHBIN PEXKUM 3aHATUM
W OTIbIXa, peryispHas (Qu3nyeckas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DM3MYECKOMY U TICUXUIECKOMY 3/I0POBBIO;

MMOHMMAaHHE I[IEHHOCTU NpaBUJ HWHAWBHUAYAIbHOTO W KOJUIEKTMBHOTO O€30MacHOro
MOBEJICHUS B CUTYalUSAX, YTPOKAKOMINX 310POBbIO U )KU3HU JTIOJIEH;

OCO3HAHUE MOCIEICTBUI U HENPUSITUS BPEAHBIX MPUBBIUEK (YIOTPEOICHUSI aJIKOTOJIS,
HapKOTUKOB, KYpEHUs);

6) TPy10BOr0 BOCIIUTAHMS



TOTOBHOCTB K TPYAy, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYA0JI00HE;

FOTOBHOCTh K aKTUBHOM  JIEATEIBHOCTH  TEXHOJIOTMYECKOW U  COIMAJIbHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, MIJIAHUPOBATh U CAMOCTOSTEIILHO BBITIOIHATh
TaKyI0 JEeSTEIbHOCTb;

MHTEpPEC K pa3InyHbIM cepaM NpoPecCuOHAIBHON NeATENbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIM BBIOOp Oynayiied mnpodeccuu U peanru30BBIBATH COOCTBEHHBIC >KU3HCHHBIC
TIJIaHBI;

TOTOBHOCTh U CITIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTIKEHUU BCEH
KU3HU;

7) 3K0JIOTHY€eCKOT0 BOCTIUTAHMS:

HKOJIOTHYECKHU 11eJ1IecO000pa3HOe OTHOILIEHHE K MPUPOJIe KaK HCTOYHUKY >KM3HU Ha
3emiie, OCHOBE €€ CyIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHS DKOJOTHUYECKOM KYJIbTYpPbl: MPUOOPETEHUE OMbITa MJIAHUPOBAHUS
MOCTYTKOB U OI[EHKU WX BO3MOXHBIX MOCIEICTBUH JJIsl OKPYIKAIOIICH CPe/Ibl;

OCO3HaHME II100aJIBLHOTO XapaKkTepa KOJIOTHUYECKUX MPOOJIeM U MyTel UX pelIeHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpETaeMble MPU HM3yUYEHWHW OHWOJOTMU 3HAHUA U
YMEHUS TPH PEIICHUU MPoOJIEM, CBSI3aHHBIX C PalMOHAJIBLHBIM IMPUPOIONOIE30BAHUEM
(cobmronenune mpaBuil MOBEACHUS B IPUPOJIE, HAMPABICHHBIX HA COXPAHEHHE PAaBHOBECHS B
HKOCUCTEMAX, OXPaHy BUOB, IKOCUCTEM, OMOChEpHI);

aKTUBHOE HENpUATHE JCUCTBUH, MPUHOCIIIMX BpPE] OKpYKAIOIIeH MpUpOIHON cpene,
yMeHHe IPOrHO3UPOBATh HEeOJIaronpusTHbIE HKOJIOTHYECKHE MOCIIE/ICTBUSA
NpeINpPUHUMAEMBIX TEHCTBUN U MPEA0TBpaIIaTh UX;

HAJIMYME Pa3BUTOTO JKOJOTMUECKOTO MBIIUICHUS, HKOJOTHYECKOM KYIbTYphI, OMbITA
JESTEIBHOCTA JKOJIOTMUECKOW HANpaBICHHOCTH, YMEHHUS pPYKOBOACTBOBAaTHCSA UMHU B
MTO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIbHOM MPAKTHUKE, TOTOBHOCTH K YYaCTHIO B
IPAKTUYECKON IeATeTbHOCTH SKOJIOTUUECKON HAIIPaBICHHOCTH;

8) neHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM | OOIIECTBEHHOM TMPAKTUKH, OCHOBAaHHOTO Ha JHAJIOTE KYJIBTYP,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHME  S3BIKOBOM U  YMUTATEIbCKOM  KYJIbTYpbl KaK CpEICTBa
B3aMMOJICUCTBUS MEXKY JIFOAbBMU U NMO3HAHUS MUDPA;

MOHUMaHUE crenuPUKA OMOJOTUM KaK HayKH, OCO3HaHUS €€ poiu B (pOpMUPOBAHHUU
pPaIMOHAILHOTO HAyYHOTO MBIIIUICHHUS, CO3/IaHWHM IIEJIOCTHOTO TMPEACTABICHHUS 00
OKpY)KalolleM MHpe KaK O €IMHCTBE MpPHUPOJbI, 4YelloBeKa M OO0IlecTBa, B IO3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOIIEM COXpaHEHUS TPUPOTHOTO PAaBHOBECHS ;

yOSKIEHHOCT, B 3HAYMMOCTH OWOJIOTMH JJII  COBPEMEHHOW  ITMBWIIM3AIINU:
oOecrieueHUsT HOBOTO ypPOBHS  Pa3BUTHS  MEAWIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX peliaTh PECYpCHbIE MPOOJEeMbl pPa3BUTHUSI YEJIOBEYECTBA,
MOUCKA MyTeH BBIXO/A U3 TJI00ATBHBIX KOJIOTUYECKUX MPoOJieM U oOecrieueHus nepexoaa K
YCTOMYMBOMY Pa3BUTHIO, PALMOHAIBLHOMY HCIIOJB30BAHUIO MPUPOAHBIX PECYpPCOB U
(hOpMUPOBAHUIO HOBBIX CTAHJIAPTOB KU3HH;



3aMHTEPECOBAHHOCTh B TOJYYEHUU OUOJOTMYECKUX 3HAHUA B LEIAX MOBBIIIEHUS
oOmieil  KyJabTypbl, €CTECTBEHHO-HAy4YHOM TPAMOTHOCTH, KaK COCTaBHOM  4YacTH
(YyHKIMOHAIBHON I'PaMOTHOCTH 00y4aromuxcs, GopMUPYyEMOM NpU NU3y4EeHUU OMOJIOTUN;

MOHUMAaHUE CYIIHOCTH METOJOB MO3HAHMS, WCIOJb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCHOJIb30BaTh IMOJYyYaeMble 3HAHUS ISl aHajdu3a M OOBSICHEHHS SBJICHHM
OKpPYXAIOILEro MUPA U MPOUCXOIAIIMNX B HEM M3MEHEHUH, YMEHHUE JieJaTh 00OCHOBAHHbIE
3aKJIIOYEHUS] HA OCHOBE HAy4YHBIX (PAKTOB M HMMEIOIIMXCS JAHHBIX C LEJbI0 MOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEJIbHO HCIIOJIB30BaTh OMOJIOTMYECKHE 3HAHUS JUISl PELIeHUs
npo0JieM B pealibHbIX KU3HEHHbBIX CUTYalUsX;

OCO3HAHME IIEHHOCTU HAYYHOM AESITeNIbHOCTH, TOTOBHOCTh OCYHIECTBIISATH MPOECKTHYIO
U UCCIIEJIOBATENbCKYIO AESATENbHOCTh HHIUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BAHMIO, K
AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHMI MO OMOJIOTMU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeIMeTHBIE PE3yIbTaThl OCBOCHUS Y4eOHOTo npeaMeTa « BHoIorusy BKITIOYAIOT:
3HauYMMBbIE I (OPMHUPOBAHHUS MHMPOBO33PEHUS OOYHAIOMIMXCA MEXAUCIUIUIMHAPHBIE
(MexmpeaMeTHbIe) OOIIEHAYYHbIE MOHSATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTHUHBI
MUpa U Crielu(PUKy METOIOB MMO3HAHUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
DHEprus, SBJIEHUE, TMPOIeCC, CHUCTEMA, Hay4yHbId ¢akT, TMPUHLMI, THUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHSsl, UCCIIeIOBaHNEe, HAOIIOIECHUE, U3MEPEHUE, IKCIIEPUMEHT U
IpyTuX), YyHHBEpCalbHbIE Yy4ueOHbIE JeWCTBUS (IMO3HABATENbHBIC, KOMMYHUKATHBHBIC,
peryJIsTHBHBIE), oOecreunBamonue G¢opMupoBanne (YHKIIMOHAIBLHONH TIpPaMOTHOCTH |
COITMATbHON KOMIIETCHIIMM OOYYaroIIuXCs, CIOCOOHOCTh OOYYaroImMXCs HCIOIb30BaTh
OCBOCHHBIE MEKIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHBIE YICOHbBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJIbHOM MPAKTHUKE.

MeranpenMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI CPEIHETO 001Iero oopa3oBaHus
JIOJIKHBI OTPAXKATh:

OBiajeHue yHUBEPCATbHBIMU Y4eOHBIMHU MO3HABATENIbHBIMU A€HCTBUAMM:

1) 6a30Bble JOrHYECKHE TeHCTBHS:

CaMOCTOSATEIHHO (HOPMYIUPOBATh M aKTYaTU3UPOBATH MPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOCHUM 3HAHWA TPUEMBI JIOTHUYECKOTO MBINUICHUS (aHaIn3a,
CUHTE3a, CpaBHEHUs, Kiaccuukaiuu, oOOOIICHHS), PACKPBIBATH CMBICT OHMOIOTHYECKUX
MOHATHH (BBIIETSATh WX XapaKTepHbIE TMPHU3HAKH, YCTAHABIWBATH CBS3M C JAPYTHUMH
MOHSATUSIMU );

OTIPEICISITh e JCATEIBPHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU MX JOCTHKCHUS,
COOTHOCHTH PE3yJbTaThI IEATCILHOCTH C MIOCTABICHHBIMHU IICIISIMH;



UCII0JIb30BaTh OMOJIOTMYECKHE TOHATHS ISl OOBACHEHHS (PAKTOB U SIBICHHUM >KHBOM
MIPUPOJIBL;

CTPOHUTH JIOTHUECKHE pACCYKICHHUS (MHAYKTUBHBIC, ICAYKTUBHBIC, IO aHAJIOTHN),
BBISIBIISITh ~ 3aKOHOMEPHOCTH W TPOTUBOPEUHUS B PAcCMATPUBACMBIX  SIBJICHUSX,
(GbopMynupOBaTH BHIBOBI U 3aKITIOUCHUS;

NPUMEHATh CXEMHO-MOJICTIbHBIC CPEACTBA JJISl MIPEICTABICHHS CYIIECTBEHHBIX CBS3EH
¥ OTHOIICHWU B W3y4aeMbIX OHMOJIIOTHYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUMU PA3HOTO
poJia, BBISIBICHHBIX B Pa3IUYHBIX HHPOPMAIIMOHHBIX HCTOYHHKAX;

pa3palaTbiBaTh IUIAH peEIICHHS TPoOJeMbl ¢ y4€TOM aHaliu3a HMEIOIIUXCS
MaTepUANBHBIX U HEMaTepUATBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JESATEIHHOCTD, OIEHUBATh COOTBETCTBUE PE3YJHTATOB IIEIISM,
OLIGHWBATh PUCKH MOCIEICTBUI 1eATEIHHOCTH;

KOOPJMHUPOBATh W BBINOJHATH pPabOTy B YCIOBHSIX PEANBbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBaTh KPEATHBHOE MBINIJICHHE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE eHCTBHA:

BIAJIETh HAaBBIKAMH Y4eOHO-WCCIIEAOBATEIbCKOM M TMPOCKTHOH JIESITEeIhHOCTH,
HaBBIKAMH pa3pelieHuss MpoOJieM, CIOCOOHOCThIO W TOTOBHOCTHIO K CaMOCTOSTEIHLHOMY
MIOWCKY METOJIOB pEIICHHUS TNPAKTHUYECKHUX 3a]a4, TPUMEHEHUIO pa3JIUYHBIX METOOB
MO3HAHUS;

UCIIOJIb30BaTh Pa3IUYHbIE BUABI ACSATEIBHOCTH MO TOJYYEHHUIO HOBOTO 3HAHUS, €r0
UHTEpIIpETalluy, IPeo0pPa30BaHUIO U MPUMEHEHHUIO B YYEOHBIX CUTYalUsSIX, B TOM YHCIIE TPU
CO37IaHUM YYEOHBIX U COIMATBHBIX IPOEKTOB;

dbopMuUpOBaTh HAay4YHBIA THI MBIIJIEHUS, BIAJE€Th HAYYHOM TEPMHHOJIOTHEH,
KJTIOYEBBIMU TIOHITUSIMU U METOJIaMH;

CTaBUTHh M (OPMYJIHUPOBATh COOCTBEHHBIC 3a/1aul B 00pa30BaTEIbHON JIEITCIHBHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TPUYMHHO-CIIC/ICTBEHHBIE CBS3M M aKTyaJlH3UpOBaTh 3ajady, BBIIIBUTaTh
TUMNOTE3y €€ pEeIIeHUs, HAXOIUTh apryMEHTHI [IJISl JI0KAa3aTEIbCTBA CBOMX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHAM3UPOBATh TOJYYCHHBIE B XOJIC€ PEIICHUS 3aJaud Pe3yNbTaThl, KPUTUUECKU
OIICHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATH HM3MEHEHNE B HOBBIX YCIIOBUSX;

JlaBaTh OIIEHKY HOBBIM CHUTYaIlUsM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIIATH I€JICHANIPABICHHBIN MMOUCK MEPEHOCa CPEACTB U CIOCOOOB ACHCTBUA B
poeCCHOHAIIBHYIO CPENY;

YMETh TIEPEHOCHTh 3HAHHWS B TIO3HABATEIBHYI0 W TMPAKTUYECKYIO OOJIacTH
KHU3HEACSITEIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJCH, TpeiaraTh OpPUTHHAIBHBIC TOIXOJbI W PEIICHUS, CTaBHUTH
MpOoOJIeMBI U 3a/1a49H, JOMYCKAIONINE aTbTCPHATUBHBIC PEIICHMS.

3) pabora ¢ uHpopManmeii:



OPUEHTHPOBATHLCS B PA3IMUHBIX UCTOYHUKAX UH(DOpManuu (TeKcTe yueOHOro mocoous,
HAay4YHO-TIOMYJSIPHOM  JuTepaType, OMOJOTMYECKUX  CJIOBapsiX W  CIPAaBOYHHKAX,
KOMITBIOTEPHBIX 0a3ax JTaHHBIX, B MHTepHeTe), aHaTu3upoBaTh MHPOPMAIIUIO PA3TUIHBIX
BUOB © (GOPM TIPEICTaBICHUS, KPUTHYECKH OICHWBATH €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUYHBOCTb;

dbopMyTHUpOBaTh 3aMpPOCHl M MPUMEHSITh Pa3IUYHbIE METOJbI MPU TMOUCKE U OTOOpE
Oouosiornduecko nHpopmaiu, HeOOXOAMMOM ISl BEITIOJIHEHUST yUeOHBIX 3a/1a4;

MPUOOPETATH OIBIT UCIIOIL30BaHUS MH()OPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEPIIEHCTBOBATH KYJIbTYPY aKTUBHOT'O UCIIOIB30BAHUS PA3TUIHBIX TTIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOUpATh ONTUMAJbHYIO (OpPMY TIPEACTaBICHUS] OUOIOTHYECKOM
uHpopMaIK (CXEMBbI, rpauKU, TUarpaMMbl, TAOJIUIbI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAYYHBIM SI3BIK B KA4e€CTBE CpEJCTBA MpU paboTe ¢ OHOJOTHYECKOM
UH(POPMAIMECH: TPUMCHITh XUMHYECKHUE, (PU3MUECKHE M MATEMaTHYCCKUE 3HAKU U CUMBOJTHI,
dbopmynbel, abO0peBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh U MNPeoOpa3oOBHIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATJISTHOCTH;

BJIQJICTh HABBIKAMHM pACIIO3HABAHHWS HM 3alIUThl WHGOpMAIMK, HWHOOPMAIMOHHON
0€301acCHOCTH JTUYHOCTH.

OByajgeHne YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH e HCTBUSIMH

1) o6omenue:

OCYIIECTBJISITh KOMMYHHUKAIIMM BO BCeX cdepax >KWU3HM, AKTUBHO YYacTBOBaTh B
JMajore WiM AUCKYCCHH IO CYIIECTBY OOCYKTaeMoil TeMbl (YyMEHHE 3aJaBaTh BOIPOCHI,
BBICKA3bIBATh CYXKJIEHHUS OTHOCUTEIHHO BBITIOJIHEHUS TMpeasiaraeMoil 3ajaud, Y4YUTHIBAThH
MHTEPECHI U COTIACOBAHHOCTD MO3ULIUNA IPYTUX YYACTHUKOB JUAJIOTra WK JUCKYCCUH);

pacno3HaBaTh HeBepOaJbHBIE CpPECTBA OOIIEHUS, TTOHUMATh 3HAYEHUE COLUATIbHBIX
3HAKOB, TIPEANOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYyalllii, yMeTh CMAT4aTh
KOH(IIUKTHI U BECTH MEPETOBOPHI;

BJIAJIETh PA3JIMYHBIMU CIIOCOOAMU OOIIECHUS M B3aUMOJCHCTBUS, TOHUMATh HAaMEPEHUS
IpYTUX JIOAEH, MPOSBISATh YBAXXUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOM
dbopme hopMyIHpPOBATH CBOM BO3PAKEHHS,

pPa3BEPHYTO M JIOTUYHO H3J1arath CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMAaTh W HWCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHAYATHHOW PaOOTHI
pU PEIICHUH OMOJIOTMYeCKOW MpoOIeMbl, 00OCHOBBIBATH HEOOXOAMMOCTHh TPUMEHEHUS
IpyNnoBbIX (HOPM B3aUMOCHCTBUS NP PEIICHUN yUeOHOU 3a1a4u;

BBIOWPATh TEMAaTUKy U METOIbI COBMECTHBIX NEHCTBUN C YUETOM OOIIUX MHTEPECOB H
BO3MOXHOCTEH Ka)KJIOTO WICHA KOJUICKTUBA,

MPUHUMATh 1€ COBMECTHOM JEATEIHHOCTH, OPTaHU30BHIBATH M KOOPAMHUPOBATH
JNEUCTBUS MO €€ NOCTHIKEHHUIO: COCTABJIATh IUIAH JICMCTBUMN, pacHpeleisiTh POJIU C YYETOM
MHEHUU y9aCTHHUKOB, 0OCYKJaTh pe3yJbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KA4YECTBO CBOETO BKJIAJa M KaXIOTO Y4YaCTHUKAa KOMaHIb B OOmUA
PE3yNIBTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;



Mpearatb HOBbIE MPOEKTHI, OLICHUBAThH UJIEU C MO3UIMHA HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh MO3UTUBHOE CTPATETUYECKOE IIOBEACHUE B pPaA3JIMYHBIX CUTyalUsX,
MPOSIBIISITh TBOPUYECTBO U BOOOpaKEHUE, OBITh UHUITUATUBHBIM.

OBJaieHNe YHUBEPCAJIbHBIMU PeryJSTUBHBIMU ACICTBUSIMH:

1) camoopranu3anusi:

WCIIOJIb30BaTh OWOJOTUYECKUE 3HAHUS ISl BBIABJICHUS MNPOOJIEM U UX PEIICHUs B
KU3HEHHBIX U YUYCOHBIX CUTYaIIUSIX;

BbIOMpATh HAa OCHOBE OMOJIOTMUECKUX 3HAHWH IEJIEBbIE€ M CMBICIOBBIE YCTAaHOBKH B
CBOMX JEHCTBUSAX W MOCTYIKax MO OTHOUIEHHUIO K KMBOM INPUPOAE, CBOEMY 3I0POBBIO U
310pOBbIO OKPY’KAIOIINX;

CaMOCTOSITEIIbHO OCYIIECTBIISITh TO3HABATENBHYIO JIE€ATE€IbHOCTb, BHIABISTH TPOOIEMBI,
CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 3aJjayd B 00pa30BaTEIbHOW JEATETbHOCTH H
KU3HECHHBIX CUTYyalUsIX;

CaMOCTOSITEJIbHO COCTAaBJSAITh IUJIaH pEUIeHUsT NpoOieMbl € YYETOM HMEIOIINXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEATIOUYTCHH;

JaBaTh OLICHKY HOBBIM CUTYallHsIM;

pacuIupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUIH;

JienaTh OCO3HAHHBIM BBHIOOpP, ApPryMEHTHpPOBAaTH €ro, OpaTb OTBETCTBEHHOCTH 3a
pelIeHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSABICHUIO IMIUPOKON HSPYAUIIMH B Pa3HBIX
00JacTsIX 3HaHUH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNIbHBINA U KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JECATEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YIbTATOB LEIISM;

BJIA/IETh HaBbIKAMU [O3HABATEIBHOW pEQIEKCUU KaK OCO3HAHUS COBEPIIAEMBbIX
JNEUCTBUA M MBICIUTENBHBIX IIPOLECCOB, HUX PE3yJbTATOB M OCHOBAHUMW, HCIIOIb30BATh
npuémbl pedIeKCUu ISl OLIEHKH CUTYaIluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOCBPEMEHHO ITPUHUMATh PELICHUS 10 UX CHUKEHHUIO;

[IPUHUMATh MOTUBBI U apPTYMEHTBI APYTUX IPU aHAJIU3€E PE3YIbTATOB ACATEIBbHOCTH,

3) mpuHsATHE Ce0sl M APYTrHUX:

MIPUHUMATH Ce0s1, MOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apPTYMEHTBI APYTUX MPHU aHAJIU3E PE3YIBTATOB ACATEIbHOCTH;

MPU3HABATh CBOE MPaBO M MPABO APYTUX HA OMIMOKH;

pa3BUBaTh CHOCOOHOCTh MOHUMATh MUP C MO3UIINH APYTOro 4eJIOBEKa.

HNPEAMETHBIE PE3YJIBTATBI

[Ipeamernbie pe3ynbTaThl ocBoeHusi nporpammbl COO mno Ouonoruu Ha 0a3o0BOM
YPOBHE BKJIIOYAIOT crienuduueckue sl yaeOHoro npeamera «buonorus» HayyHble 3HAHUS,
YMEHHUS U CIOCOOBbI JIEMCTBUN MO OCBOCHHIO, MHTEPNPETAMU U MPEOOPa30BAHUIO 3HAHUM,



BHUJIBl JIESITENBHOCTH IO MOJYYEHUIO HOBOI'O 3HAHUS U NPHUMEHEHUIO 3HAHUN B Pa3JIMYHBIX
y4eOHBIX CUTYalUsIX, a TAK)KE B pEaIbHBIX dKU3HEHHBIX CUTYallUsX, CBA3aHHBIX C OMOIOTHEN.
B nporpamme npeaMeTHbIE pe3yJIbTaThl MPEICTABIEHBI 110 TOJaM 00Yy4YEeHHUS.

[IpenmeTHble pe3ynabTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» é 10 knacce
JOJKHBI OTPaKaTh:

c(OpMHPOBAHHOCTh 3HAHUM O MECTE M POJM OMOJIOTMM B CUCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B POPMUPOBAHMU COBPEMEHHOM €CTECTBEHHO-HAyYHON KapTHHBI MUpa
U HAYYHOTO MMPOBO33PEHHUS, O BKIJIAJIE€ POCCUHUCKHX M 3apyOEKHBIX YUYEHBIX-OMOJOTOB B
pa3BUTHE OUOJIOTMH, (PYHKIIMOHAIBLHON I'PaMOTHOCTH YeJIOBEKa IJIsl PEIECHUS >KU3HEHHBIX
3a/1ay;

YMEHHE pacKpbIBaTh COJEpKaHWE OHOJOTMYECKUX TEPMHUHOB W TOHATHUN: KHU3Hb,
KJIETKa, OpraHuM3M, MeTaboiau3M (OOMEH BEIECTB U MpEBpallleHUE SHEPruu), roMeocTas
(camoperynsiuusi), YpOBHEBas OpraHu3alMsl >KUBBIX CHUCTEM, CaMOBOCIPOM3BEJACHHE
(penpolyK1usi), HaCJAeACTBEHHOCTb, U3MEHUYUBOCTb, POCT U PA3BUTHUE;

yMEHHE H3Jaratb OUOJIOTHYEeCKHe TEopuu (KJIETOYHAas, XPOMOCOMHAs, MyTallMOHHAs,
[EHTpalibHasl J0rMa MOJEKyJIspHOM Ouonorum), 3akonsl (I'. Mengens, T. Moprana, H. .
BaBuniosa) u ydenus (0 LEHTpax MHOT00Opa3us U MPOUCXOXKACHHS KYJIbTYPHBIX PACTCHHM
H. . BaBunoga), onpeaensaTb rpaHUIlbl UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BJIaJIETh METOJJaM1 HayYHOI'O MO3HAHUsSI B OMOJIOTUU: HAOIIOICHHE U OTMCAHHE
KUBBIX CHCTEM, IPOLIECCOB U SIBJICHUM, OpraHu3alus U IPOBEJEHHE OMOIOrMYECcKOro
DKCIIEPUMEHTA, BBIJBUKEHUE TUIIOTE3bl, BBIBICHUE 3aBUCUMOCTH MEXIY HCCIIETyEMBbIMU
BEJIMYMHAMU, 00BSICHEHUE TOJIYYEHHBIX PE3YJIbTATOB, UCIOJb30BAHHBIX HAYyYHBIX MOHSATUH,
TEOpUI U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJBI HA OCHOBAaHUU IOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIIEISTH CYILIECTBEHHBIE ITPU3HAKU BUPYCOB, KJIETOK ITPOKAPHUOT U 3yKapHoT,
OJTHOKJIETOYHBIX W MHOTOKJIETOUYHBIX OPraHU3MOB, OCOOEHHOCTH IpOLIECCOB: OOMEHa
BEIIECTB U IMpEBpaAlleHHUs] DSHEPrUM B KIeTKe, (OTOCUHTE3a, IUIACTUUECKOIO U
HHEPreTUYECKOro 0OMeHa, XeMOCHUHTE3a, MUT03a, ME103a, OII0I0TBOPEHMSI, pa3MHOKEHUS,
WHJIUBUYaTILHOTO Pa3BUTHUSI OpraHu3Ma (OHTOTE€HE3);

yYMEHHE NPUMEHATh NOJyUYEeHHbIE 3HaHUS U1 OOBACHEHUS OMOJIOIMYECKUX MPOLIECCOB
U SBIICHUM, U1 IPUHATHA INPAKTUYECKUX PELICHUH B IOBCEIHEBHOW XU3HM C LEJIBIO
oOecnieueHus: OE30MACHOCTH CBOETO 370pPOBbS U 3[0POBbSl  OKPYXKAIOIIUX JIIOJEH,
COOJIIO/IEHNSI HOPM TPAaMOTHOTO TOBEJEHHUS B OKPY’KaIOLIEH MPUPOJHON cpejie, TOHUMaHUe
HEOOXOIMMOCTH HCIIOb30BaHUS JOCTHUKEHUNW COBPEMEHHON OMOJOTUM M OMOTEXHOJIOTHIMA
JUISL PALIMOHAIBHOTO IIPUPOIOIIONIB30BAHUS;

YMEHHUE pellaTh 3JEMEHTapHble I€HETUYECKHE 3aJaud Ha MOHO- M JUTMOpHIIHOE
CKpEIlMBaHUE, CLEIUICHHOE HACJIEJAOBAaHHE, COCTaBIATH CXEMbl MOHOTHOPUIHOTO
CKpEIMBAHUA IS IPEACKA3aHNs HACIEIOBAHUS IIPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINTOJIHATH JA0OPATOPHBIE U MPAKTUYECKUE pabOThI, COONIIOAATH ITpaBuiIa IIPU
paboTe ¢ yueOHBIM U J1aOOPaTOPHBIM 000PY/I0BAHHUEM;

YMEHUE KPUTUYECKH OLIEHMBATh U MHTEPIPETHUPOBATH MHPOPMALHMIO OMOJIOTHYECKOTrO
coJlep KaHMsl, BKIIOYAIOU[YIO IICEBJOHAYYHbIE 3HAHMS U3 PA3JIMYHBIX UCTOYHUKOB (CpelcTBa



MaccoBOoil MH(pOpPMANUU, HAY4YHO-TIOMYJSPHbIE  MAaTEpHalibl), 3TUYECKHE  ACIEKThI
COBPEMEHHBIX HCCIIEJOBAaHUN B OMOJIOTUH, MEIULIUHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaThb COOCTBEHHbIE NHCbMEHHBIE W YCTHBIE COOOUIEHHs, 00001Ias
Ononornyeckyro MHQPOPMALMI0 M3 HECKOJBKUX HCTOYHHKOB, TIPAMOTHO HCIOIb30BATh
MOHATUIHBIN anmapaT OMOJOTUH.

[IpenmeTHble pe3ynabTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUM O MECTE M POJH OMOJIOTMM B CUCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B POPMUPOBAHMU COBPEMEHHOM €CTECTBEHHO-HAYyYHON KapTHHBI MUpa
U HAy4HOrO MHPOBO33PEHUS, O BKIIAJE POCCHUICKUX MU 3apyOeKHBbIX Y4EHBIX-OHOIOTOB B
pa3BuTHE OWOJIOTHH, (PYHKIIMOHAIBLHON I'PaMOTHOCTH YeJIOBEKa JJIsi PEIEeHUs >KU3HEHHBIX
3azay;

YMEHHE PACKPBIBATh COJEpkKAHUE OUOJOTMYECKUX TEPMUHOB U TMOHATUN: BUJ,
NomyJsinusi, TEeHO(OHJ, OBOJIOUMUSA,  JBWXKYyIIME CWiIbl  ((aKTOpbl)  3BOJIOLNH,
NPUCIIOCOOJIGHHOCTh ~ OPraHuW3MOB,  BHJI000pa3oOBaHHE,  JKOJOTHYECKHE  (DAKTOPBHI,
HKOCUCTEMA, NPOAYLEHTb, KOHCYMEHTBI, PEAYLEHTHI, LENU MUTAHUSA, DSKOJOTHYECKas
nupamua, OMoreoleHos, ornocdepa;

yMEHHE u3JlaraTh OuoJioTHuecKkre Teopuu (dBomonMoHHas Teopus Y. [lapBuHa,
CUHTETHYECKasi TEOPHUsS DBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apOBIIIEBOIO CXOJICTBA
K. M. bapa, uepenoBanusi riaBHbIX HampaBieHuid u nyteu 3Bomtonuu A. H. Cesepiiosa,
yueHus o 6uocdepe B. U. Bepnaackoro), onpenensiTh rpaHUilbl KX TPUMEHUMOCTH K KUBBIM
cUCTEMaM;

yMEHHE BJIaJIETh METOJJaM{ HayYHOT'O MO3HAHUSI B OMOJIOTUU: HAOIIOICHHE U OTMCAHHE
KUBBIX CHCTEM, NpPOIECCOB M SIBICHUMN, OpraHu3alis U MPOBEJEHUE OHOJIOTHYECKOTO
HKCIIEPUMEHTA, BBIJIBUKEHUE TUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYUHAMH, OOBSICHEHUE TIOMYYEHHBIX PE3YJIbTATOB, UCIIOIB30BAHHBIX HAYYHBIX MOHSTHIA,
TEOpUI U 3aKOHOB, YMEHUE JIeNIaTh BHIBOJIBI HA OCHOBAHUH MOJYUYEHHBIX PE3YIbTaTOB;

YMEHHE BBIIEISATh CYIIECTBEHHBIE NMPU3HAKUA CTPOCHUS OUOJIOTHYECKUX OOBEKTOB:
BUJIOB, MOMYJIAIHHI, MTPOAYIIEHTOB, KOHCYMEHTOB, PEYIIEHTOB, OMOTE€OIIEHO30B 1 SKOCUCTEM,
OCOOCHHOCTH MPOIIECCOB: HACJIEJCTBEHHOW HM3MEHYMBOCTH, €CTECTBEHHOIO O0TOOpa,
BUI000pa30BaHuUs, MPUCTIOCOOJICHHOCTH OPTraHU3MOB, JEHCTBHUS HKOJIOTHYECKUX (PAKTOPOB
Ha OpraHu3MBbl, IEPEHOCA BEIIECTB M IIOTOKA 3HEPrMU B 3KOCHCTEMAX, AHTPONOTECHHBIX
M3MEHEHUHN B 3KOCHUCTEMaX CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB U OMOr€OXUMHUYECKUX
LUKJIOB B Onocdepe;

YMEHHUE NPHUMEHATh NOJYYEHHbIE 3HaHUS JJIs1 OOBICHEHHsI OMOJIOrMYECKUX MPOLIECCOB
U SIBJICHWH, JUIsl NPUHATHS NPAKTUYECKUX PEHICHWI B MOBCEJIHEBHOW XU3HHU C LEJBIO
oOecnieueHusi OE30MACHOCTH CBOETO 370pPOBbS U 3[0POBBSl  OKPYXKAIOIIUX JIIOJEH,
COOJIIOJIEHUSI HOPM I'PaMOTHOT'O MOBEAECHUS B OKPY’KAOLIEH MPUPOJHON cpejie, MOHUMaHHe
HEO0OXOIMMOCTH MCIOJIB30BAHMS TOCTHXKEHUI COBPEMEHHON OMOJIOTMH ISl pallMOHAIBHOIO
PUPOAOIIOIB30BAHNUS;

YMEHHUE PellaTh 3JIE€MEHTapHbIE OMOJIOTMYECKUE 3a/1a4, COCTABIIATh CXEMbI NIEPEHOCA
BEILIECTB M YHEPTUU B IKOCUCTEMAX (LIEMU MUTaHU);



YMEHHUE BBINONHATH Ja00OPAaTOPHbIE U MPAaKTHUYECKUE pabOThl, COOJI0IaTh MpaBUiia IpH
paboTe ¢ yu4eOHBIM U JTaOOPAaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTUYECKH OLIEHMBATh U MHTEPIPETUPOBATH MHPOPMALUIO OMOJIOTHYECKOTO
coJlep KaHMsl, BKIIOYAIOU[YIO IICEBJAOHAYYHbIE 3HAHMS U3 PA3JIMYHBIX UICTOYHUKOB (CpelcTBa
MaccoBOW HH(OpMAIMKU, HAYYHO-TIOMYJISIPHBIE MaTepualbl), paccMaTpuBaTh TrI00aIbHBIC
HKOJIOTHYECKUE MpOOJEMbl COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOLIEHUIO K HHUM
COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO03[aBaTb COOCTBEHHbIE NHCbMEHHBIE W YCTHBIE COOOIIEHHS, 00001Ias
OMOJOrnYecKyr0o HMHPOPMALMI0 M3 HECKOJBKHUX HWCTOYHMKOB, TIPAMOTHO HCIOJIb30BaTh
NOHSITUMHBIN anmnapaTt OUOJIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 1 :
MONOTHA Kak Hayxa 05 https://m.edso0.ru/7f41c292
bu6moreka [IOK
2 K 2 1
MBBIE CHETEMBI I X Opranisatius https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
3 X i 8 1
MMHYECKHI COCTaB M CTPOEHUE KIIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6 1
HSHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 Pa3zmHOXeHUE M UHAMBUYAJIbHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 1 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1
CSCPBEHOC BpAMA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292

11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIFOIIMOHHAS ONOJIOT U 9 1 1 bubnmorexa LOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 1 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 1
PratHsMbl H OKpYRAIONas cpeia https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ SKOJIOTHUECKAE CHCTEMBI 9 1 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 3 2.5
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