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HHOACHUTEJIBHAA 3AIIMCKA

[Tpu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY IUISl ONpEAeSICHUs
NOJIX0/0B K (OPMHUPOBAHMIO COAEpKaHUS ydeOHoro mnpeamera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ybTaToB O0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKU BBITYCKHUKOB, TOJIOKEHUS 00
o0LIMX LEeNsIX M MPUHIHUINAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CUCTEMbI CPETHErO
obmiero obpazoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienu(uke OUOIOTHH,
e 3HAUYCHUU B TO3HAHMM XUBOW MPHUPOABI U OOECIEYEHHH CYIIECTBOBAHHS YEJIOBEYECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACTICHBI OCHOBHBIC (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma mo OGuonoruu AaéT MpEICTaBICHHUE O TEeNsIX, 00 o0mIeit cTpareruu 00ydeHus,
BOCIUTAHUS M Pa3BUTUS OOydYaroIIMXCS cpeAcTBaMu ydyeOHoro mnpeamera «buomnorusy,
orpenenseT 00sA3aTENbHOE MPEIMETHOE COJIEp)KaHHE, €ro CTPYKTYpYy, paclpelesieHue I10
pa3zenaM M TeMaM, PEKOMEHIYEeMYIO IMOCIIeOBATeIbHOCTh M3yYeHHUs y4eOHOro Marepuana C
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, JIOTMKA 00pa30BaTeNbHOTO IMpoLecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yYaroINXCs.

B mporpamme 10 OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpEJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/ydeOHBIX JeHCTBUI 00yJYaromuxcs 1Mo
OCBOEGHHIO COJIepP KaHUs OMOJIOTHYECKOro 00pa3oBaHUsI.

B nporpamme no 6uosorum (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIU30BaH IMPUHIIMII
MPEEeMCTBEHHOCTH B UW3Y4YeHUHU Ouosioruu, Onarogapss 4eMy B HEW MpocMaTpUBaeTCs
HAMpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOrO  MBIIUICHUS,
NPEJICTaBICHUA O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoi cpene. IloaTomy Hapsay ¢ M3ydyeHHEM OOLIEOMOIOTHYECKUX TEOpHH, a Takke
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAOIINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEIHEBHOM JKU3HU UIS PEIICHHsSI PUKJIAIHBIX 33734, B TOM YHCIE: MPO(QUIAKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMH  YEJOBEKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHHS PKOJIOTHUYECKH IEIeCO00Pa3HOTO MOBEICHUS B OKpYXKAIOMIeH MPUPOIHON cpere,
aHau3a BIMSHUSA XO3AHCTBEHHOHM JEATENBbHOCTH YEJNOBEKAa Ha COCTOSHUE MPHPOJIHBIX H
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHHS K MPUKIAJTHOW HANPABIECHHOCTH Y4eOHOTO
npeamera «bHOJIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTBIO 00ECHeUeHHs YCIOBUHM Ul pelieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJLHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpas MpeAroaraet
dopmupoBaHHe y 00yYaromUXcs CIOCOOHOCTH aAaNnTUPOBATbCS K HU3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHMMaeT BaxHoe Mmecto. OHa
oOecnieunBaeT (QopMUpOBaHHE y OOydYarOIIMXCS NPEICTABICHUNH O HAaydyHOM KapTHHE MUpA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoOE, €€ OTIIMYUTEIbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLWAHW, CO3Ma&T YCIOBHS UIS: TIO3HAHUS 3aKOHOB YXHBOW TPHPOJIBL,
(dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIC U YEIOBEKY.

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a71a4 CPEAHETO OOIIEro oOpa3oBaHus, cColManu3anuu odyqaronuxcs. M3yuenue
6uosorun oOecrieynBaeT YCIIOBHS Uit dbopmupoBaHus HUHTEIJIEKTyalbHBIX,
KOMMYHHUKAIIHOHHBIX M WH()OPMAIIMOHHBIX HABBIKOB, dCTETUYECKON KYIBTYPHI, CIIOCOOCTBYET
UHTETpaluy OMOJIOTHUECKUX 3HAHUHU C INPEJICTaBICHUSAMHM U3 JIPYTUX Y4YEOHBIX NPEIMETOB, B
YaCTHOCTH, PU3MKH, XUMHUH U reorpaduu. HazBanHble MoN0KEeHHs O MpeAHA3HAYEHUU y4eOHOT0o
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npenmera «buonorus» CcOCTaBUIM OCHOBY Ul ONPENENICHUs MOIXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanusi yaueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOIIUECs AOKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe JUIsl (POPMUPOBAHUS OOIICH KYJIbTYpHhI, ONpeaesIoe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM JKMU3HHU W MPAKTHYECKOU aesTelbHOCTH. Oco00€ MECTO B 3TOM CHCTEMEe 3HAHUUN
3aHMMAIOT DJIEMEHTBl COJIEPIKAHUs, KOTOphIE CIy)KaT OCHOBOM it  (QOpMHUpPOBaHUS
NPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYyHOW KapTHHE MHpa U IEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3AIUHA OMOJIOTHIECKOTO 00pa30BaHusl.

CTpyKTypHpOBaHHE COJEpXKaHUS y4yeOHOro Marepuaiga B IporpaMme Mo OuoJIoruu
OCYIIECTBJIEHO C Y4ETOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00 OTIIMUUTEIBHBIX OCOOCHHOCTSIX
JKUBOM TpUPOJIBI, O €€ YpOBHEBOIl OpraHM3aliil U HBOJIIOLMU. B COOTBETCTBUM C 3THUM B
CTPYKType yudebHoro mnpeamera «buonorus» BbIIEIEHBI CIEAYIONINE COACpP)KATEIbHbBIC JTUHUU:
«buonorus kak Hayka. MeToabl HAy4HOTrO Mo3HaHUsY, «KieTka kak OuoIoruyecKas CUCTEMay,
«Opraam3m Kak Ouosiormueckas cuctemay, «CucrteMa u MHOrooOpa3ue OpraHMYeCcKOro MUpay,
«OBOIIOLINS KUBOU MPUPOABI», «IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Leny u3ydenuss yuebHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE — OBJIAJCHHUE
OoOy4JaloIMMUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIIOJIb30BaTh 3TH 3HAHUS JUIsl TPAMOTHBIX JACHCTBUN B
OTHOIIEHUH 00BEKTOB KMBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
o0ecrneunBaeTcs pelieHrueM CIeAYIOIMUX 3a1au:

OCBOCHHE OOYYAIOIIMMHCS CHCTEMbl 3HAHUW O OHWOJOTHYCCKUX TEOPHUSX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBHJIaX, CIYXaIUX OCHOBOW Uit (opmMHupoBaHUS
MPE/CTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOEHUH, MHOTOOOpa3MH U OCOOCHHOCTSX KHBBIX CHCTEM Pa3HOTO YpPOBHS OpraHU3alNU,
BBIJIAIONTUXCSI OTKPBITUAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue y 0OOYyYaroOIIMXCs MO3HABATEIbHBIX, MHTEIJIEKTYalbHBIX W TBOPUYECKHUX
CITOCOOHOCTEN B MPOIECCE aHANIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJEeN ¥ MOJIX0/I0B K U3YUYEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aluu;

CTaHOBJIEHHME Yy OOydaromuxcsi oOmel KyabTyphl, (YHKIMOHAJIBHON TIpaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OLEHUBATH SBICHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUU 3HAHHWM U OMBITA, MMOJTYYECHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHrue Yy OOYYarOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYCHHE OMOIOTHYECKHUX
3HAHUW B TMPAKTHYECKON JEATETLHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUITUHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTUI;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOW MPUPOJIBI,
HEO00X0IUMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOICHHUS STHUECKUX HOPM MPHU MPOBEICHUU
OMOJIOTHYECKUX UCCIIEIOBAaHU;

OCO3HAaHHE IEHHOCTH OMOJOTHYECKUX 3HAHWMA JJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJBTYpPHI, 7151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MpPUMEHEHHE MPUOOPETEHHBIX 3HAHWNW M yMEHUW B TMOBCEIHEBHOW >KU3HU IS OIEHKU
MOCNEACTBUM CBOEH NEATENbHOCTH IO OTHOIIEHUIO K OKpYXKarollel cpele, COOCTBEHHOMY
3JI0pOBbI0, 000CHOBaHHE U COONTIOICHHE Mep MPO(PUITAKTUKH 3a00JIeBaHUN.

B cucreme cpennero oOmiero obpazoBanusi «buosorusy, nzydaemas Ha 0a30BOM ypOBHE,
SBIISIETCSL O0sI3aTENBHBIM Y4EOHBIM TPEIMETOM, BXOMISIIMM B COCTaB MPEIMETHOW 001acTh
«EcTecTBeHHO-HAYYHBIC TIPEIMETHI.

st u3ydenust Ouonoruu Ha 0a30BOM YpOBHE CpeTHEro o0Iero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE YYEBHOI'O ITIPE/IMETA
10 KUIIACC

Tema 1. buoJsiornsi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTHH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTECTBEHHBIMH HaykaMu, ¢uiocoduel, 3THKOH, 3CTeTUKOM U mpaBoMm. Ponb Ouosnoruu B
(bopMHpPOBaHNN COBPEMEHHON HAYy4YHOU KapTHHBI Mupa. CucreMa OMOIOTHYECKUX HaAYK.

Mertonbl I03HAHUS )KUBOW IPUPOABI (HAOII0IEHUE, SKCIIEPUMEHT, OIMCAHUE, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumMu:

IToprpersr: Y. {apsun, I'. Mennens, H. K. Konpuos, /Ix. Yorcon u @. Kpuk.

TaGnuubl 1 cxembl: «MeTobl TO3HAHUS JKUBOW IPUPOABIY.

JlabopaTopHble 1 paKkTHYeCKHEe PadoThI:

[Tpaktuyeckas paboraNe 1. «Mcronp30BaHME pa3IUYHBIX METOJOB IIPU H3YHYEHUHU
OMOJIOrN4ECKUX 0OBEKTOB.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JXKuseie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT H3ydeHus: Ouonornu. OTIMYue >KUBBIX
CUCTEM OT HEOPTaHUYECKOU TPUPOJBI.

CpoiicTBa OuwocucTeM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OHUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBIH, OPraHU3MEHHBIM,  MONYJALHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTEOeHOTUYECKHIA), OMOC(hHEPHBIA.

JdeMoHcTpanum:

Tabmuublt u cxembl: «OCHOBHBIC TPU3HAKH KHU3HH», «YPOBHH OpraHU3alMU KHBOK
IIPUPOIBI».

O6opynoBanue: moaens Mosekynsl JJTHK.

Tema 3. XumMu4ecKkHii COCTaB U CTPOCHHE KJICTKH.

XHMMHMYECKMH  COCTaB  KIIETKH. XHAMHYECKHE  DIIEMEHTHI: MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHBIE BEILIECTBA.

@YHKIMK BOJABl M MHUHEpAJIbHBIX BellecTB B kieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0€IKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmble
U 3aMEHHMblEe AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (TIepBUYHAsl, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKINN OETKOB.

®epMeHThl — Ounosiornyeckue KaraiauzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIA LIEHTD,
cyoctpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Ormiuuuss  (epMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOpPOB.

VYrneBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30KCHupr003a), AucaxapH bl (caxaposa,
JAKTO3a) W TMOoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0I03a). buosorundeckue QyHKIUN
YIJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPOGDHOOHBIE
cBoiicTBa. buonornueckue ¢pynkuuu nunuaoB. CpaBHEHUE YIIIEBOJIOB, OEIKOB M JUMHIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJTHK n PHK. Hykneotuasl — MOHOMEpB! HYKJIIEMHOBBIX KUCIIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne u ¢dynxuuum PHK. Bunet PHK. AT®: ctpoenue u
byHKINN.

[{uronoruss — Hayka o kiuerke. Kiierounass Teopus — nmpuMep B3aWUMOJCHCTBHS UACH U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3yUEHHSI KIICTKH.



Knetka kak nenoctHas xuBasi cuctema. OOmiye npu3Haky KJIETOK: 3aMKHYTasi Hapy»KHas
memOpana, mosiekynbl JIHK kak reneTrnueckuii anmapar, CHCTeMa CHHTEe3a Oelka.

Tunbsl KIETOK: JyKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTudeckoi kiueTku. Kierounas crenka 6akrepuii. CTpoeHrnEe S5yKapHOTHYECKON KIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIIBHON, )KHUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TIMKOKAIMKC, UX (DYHKIIHH.
[TnasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmaszmMa u e€ OpraHOUIBL
OnnomemOpanubie opranonasl kietku: JIIC, anmapar ['onbmaxku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHJPHUH, IUIacTUlbl. [IpoucxokaeHue MUTOXOHIAPUM M IJIACTHU.
Bunast mitactun. HememOpanHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUHBINA LEHTP, LIEHTPUOJIH,
PECHUYKH, KIyTUKH. DYHKIIMY OPraHOMJIO0B KIETKU. BritoueHus.

SAnpo — peryasTopHblil HeHTp KiIeTkH. CTpoeHue aapa: saepHas 000I04Ka, Kapuora3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

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

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«Pacnpenenenre XuMUYECKUX AJIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuubr u cxemsl: «lleproamueckas TaONMIA XMUMHUYECKHX JJIEMEHTOBY», «CTpoeHue
MOJIEKYJBI BOJbI», «buocunres 6enka», «CTpoeHue MoieKkyibl 6enka», «Ctpoenue pepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenue monekynsl AT®», «CTpoeHne 3yKapuoTUIeCKOM
KJIeTkn», «CTpoeHue XKUBOTHOM KieTKn», «CTpOEHHE pPACTUTENIbHOW KIEeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y IIIeBOJbD», «JIUunuasn».

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYAOBaHME HJisi MPOBEACHUS HAOIIOICHHUIA,
U3MEpEHU, SKCIEPUMEHTOB, MUKPOIIpENapaThl PAaCTUTENbHBIX, JKUBOTHBIX M OaKTepHaJIbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopHast pabora Ne 1. «M3ydyeHne KaTaluTUYECKOH aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopHass pabora Ne 2. «M3y4yeHHe CTpOEHMS KIETOK pAacT€HHWH, *XMBOTHBIX MU
OaxTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U UX OMUCAHUEY.

Tema 4. JKuzHenesiTeIbHOCTb KJIETKH.

OOmeHn BemiecTB, WIM MeTa0OMu3M. AcCUMWISANMS  (IJIaCTUUECKUH OOMEH) u
JUCCUMUIIALIUSA (HEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO TMpoliecca MeTabonu3ma. Poib
3aKOHOB COXPaHEHHUs BEILECTB M SHEPTrUU B IOHUMaHUU MeTadon3Ma.

Tunbl o6MeHa BemiecTB: aBTOTPO(HBIA U rereporpodHbIif. Ponb depmeHTOoB B 0OMeHe
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBas ¢a3bl ¢orocuHTe3a. Peakuumu doTtocuHTesa.
D¢ dexTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a /IS KU3HU Ha 3emiie. Briusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCHHTE3UPYIOIUe OaKkTepuu. 3HAYeHHWE XEMOCHUHTE3a ISl JKM3HH Ha
3emue.

DHepreTuyeckuidi oOMEH B  KJeTKe. PacmieruieHwe  BEIeCTB,  BBIACICHHE U
aKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. JTanbl sHepreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopunupoBanre. IPPEKTUBHOCTh SHEPTETUIESCKOTO OOMEHa.

Peakuun wmarpuuHoro cunre3a. [eHetnueckas wunHpopmamus u JHK. Peanmzanus
TeHeTUYECKON HH(popMaIu B KieTke. [ eHeTuYecKuid KoJ U ero CBOMCTBa. TpaHCKpHUIIIHS —



MatpuuHblid cuate3 PHK. Tpancnsiusa — GuocunTe3 Oenka. Dranbl TpaHcasnuu. KogupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Heknerounsie QopMbl ku3HM — BHpPYCHL. Mcropuss oTkpeituss BupycoB (/1. U.
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IUKJIA BUPYCOB. bakreprnodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKA, BbI3bIBa€Mble BUpycaMu. Bupyc nMMyHoedunTa yeioBeka

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpHIIHS, peBEpTaza W HWHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIA.
JdemoHcTpaumnu:

IToptpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupszes.

Tabmumer u cxembl:  «Tumbl  muTaHus», «Metabomu3am»,  «MHUTOXOHAPHUNY,
«JHepreTnueckuii oomMen», «Xmopormiact», «Dorocuntes», «Ctpoenue JJHK», «Ctpoenue u
¢ynkunonupoBanue reHa», «CuHrte3 Oenmka», «leHermyeckwii  Kon», «Bupych,
«baktrepuodarn», «Ctpoenne u ku3HeHHbIM 1wk Bupyca CIIWa, Oakrepuodarayn,
«Pemmukanus JJTHK».

Ob6opynoBanue: monenu-anmukanuu «Y apoenue JJHK u tpanckpunumsy», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema S. PazMHoOKeHM e M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounelid 1uki, WiaM KU3HEHHBIM 1uki kinetku. MHTepdasa u murtos. Ilpouecchl,
nporekaromue B untepdasze. Permmukanus — peaknus marpuunoro cunteza JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapuOTHUIl. JMIIOWIHBIMA W TarIOWAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne xnerkn — muto3. Cramum mwurosa. IIpouecchl, mpoucxonsdiiye Ha pasHbIX
CTagusaX MUTO3a. BHojiornueckuii CMBICI MATO3A.

[Tporpammupyemasi rubesb KIETKH — allonTo3.

@®opMBl  pa3MHOXKEHMsSI OpraHW3MoOB: Oecrosioe U moyioBoe. Buapl  Oecnonoro
pPa3MHOXKEHUS: JIeJICHHe HaJBOE, MOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOKeHue. VCKycCTBEHHOE KIIOHHMPOBAaHHE OPraHU3MOB, €r0 3HAUEHUE JUIS
CEJIEKLIUH.

[TonoBO€E pa3MHOKEHUE, €TO OTIIMYUS OT OECIIONOrO.

Meito3. Cragun Mmenosa. IIpomecchl, npoucxoadmmue Ha cragusax meiosza. Ilosenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyecknii CMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBLIX KIETOK Y KMBOTHBIX. [losoBBIE Kenesbl:
CEMEHHHUKHU U sSMYHUKH. OOpa3oBaHHME W PAa3BUTHE IMOJOBBIX KIETOK — rameT (Crnepmaro3ouf,
AlLeKIeTka) — crepmaroreHe3 U oBoreHe3. (OcCOOEHHOCTH CTpPOEHHs SHIEKIETOK H
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WunuBuayansHoe pa3BUTHE (OHTOreHe3). OMOpUOHAJIbHOE pa3BUTHE (IMOPHOTEHE3).
Ortanbl SMOPUOHAIBHOTO PA3BUTHUSI y TIO3BOHOYHBIX KUBOTHBIX: JIpPOOJEHWE, TacTpyJIsIus,
oprarorenes. [loctomOproHanbHOEe pa3BUTHE. THIBI MOCTIMOPHOHATHHOTO PA3BUTHUS: TPSIMOE,
HenpsiMoe (IM4uHO4YHOe). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3zButue pacteHuii. OHTOreHe3 IIBETKOBOI'O PACTEHHS: CTPOECHUE CEMEHH, CTaAuu
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuiel U cxeMbl: «DOpMBI pa3MHOKEHHSI OPTaHU3MOBY, «/|BOITHOE OIIIOIOTBOPEHHUE Y
I[BETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pacTeHUil», «JleneHue KIeTKU
Oaktepuii», «CTpoeHUE TMONOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KIETOUHBIA ITUKI,
«Permmukanus JJHK», «Murtos», «Meno3y, «lIpsmoe u Henpsimoe pa3Butue», «l ameroreHes y
MJIEKOMUTAIOIINX U YeNIOBEKa», «OCHOBHBIE CTAIUN OHTOTEHE3AY.



OO6opynoBaHue: MHKPOCKOI, MUKpompemnaparbl «CrepMaTo30UAbl MIICKOHUTAIOIIETOY,
«Siueknerka muiekonuTarouiero», «KapuokuHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHas
Mozenb-anmukamnus «Jlenenue knetkn», monens JIHK, Mmoaens metadazHoit XpOMOCOMBI.

JlabopaTopHble 1 IpakTHYeCKHE PA0OThI:

JlaGopaTtopnas pabora Ne 3. «HaOmroieHne MUTO3a B KJIETKAaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOMpEapaTax.

JlaGopaTopnass pabora Ne 4. «/3ydeHwe CTPOCHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HaciiencTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropuss pa3BuThs TreHETHMKH. Posib OHUTONOrMM U
SMOPHOJIOTHH B CTAHOBJICHUW I€HETUKH. BKIIal pOCCHICKUX U 3apyOSKHBIX YUEHBIX B Pa3BUTHE
reHeTuku. Meroabsl TeHeTHKHA (THOPUIOJOTUYECKUM, LUTOr€HETHUYECKUN, MOJIEKYISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHE TOHATHS. [ eHeTHYeCKass CUMBOJIMKA, UCTIOJIb3yeMas B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTU  HAcJeAOBaHUsl  IPU3HAKOB, ycTaHoBIeHHble [.  MeHnenem.
MoHorudpuaHOe CKpeIrBanue. 3aKoH eMHO-00pa3usi TMOPUIOB MepBOTO MOKoJeHwHs. [IpaBuio
JIOMUHUPOBAHUA. 3aKOH paclleyieHus Mpu3HakoB. [umore3a uucToThl ramer. l[losHoe u
HETIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe  CKpemyBaHuWe. 3aKOH  HE3aBHCHUMOTO  HACJICIOBAaHHUS  MPU3HAKOB.
[{uTOoreHEeTHYEeCKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUS. AHAIU3UPYIONIEE CKPEIIUBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIUBAHUS ISl ONIPEIeIeHHs] TEHOTUIIA OCOOU.

CuenneHHoe HacieoBaHue mpusHakoB. PaGora T. Moprana 1o cuENIEHHOMY
Hacje10BaHUI0 TeHoB. Hapyllienue cuenyieHnsi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPHS HACIEICTBEHHOCTHU. [ eHeTuUeCKre KapThl.

I'enetnka nosa. XpoMOCOMHOE OIpEAeNIeHHE 1oJia. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3Mbl. HacnemoBaHue NpPU3HAKOB, CUEIUICHHBIX C
IIOJIOM.

N3MeHunBOCTh. BUbl N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAs. POk cpeabl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKAIUOHHOW H3MEHYHBOCTH.
Bapuanvonsslii psa u BapuanuoHHas kpusas. Hopma peakunn npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHBIE IPU3HAKU U UX HOopMa peaknuu. CBoicTBa MOAU(PUKAIIMOHHONW N3MEHYMBOCTH.

HacnencrBennas, WM TeHOTHIIMYECKAs, H3MECHUYNBOCTE. KoMOMHATUBHAS M3MEHYUBOCTD.
Meiio3 u TmONOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTallMlOHHAs
n3MeHYHBOCTh. Kiaccudukanus wmyrtanuii: reHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacTroTa u
MPUYMHBI MyTaluil. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
m3menunBoctr H. 1. BaBuiosa.

BuesinepHas HacneACTBEHHOCTh U U3BMEHUHUBOCTb.

I'enetnka uyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJbl T€HETHMKH YEJIOBEKA:
TreHealoTUYeCKui, OJIM3HENOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHA, MOJEKYISIpPHO-
reHetndeckuii. COBPEMEHHOE OIpPEJEICHUE T€HOTHUIIA: IOJHON€HOMHOE CEKBEHHUPOBAHMUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomormipio [1[[P-ananusa. HacnenctBenHsie 3a0oneBaHus
YeJOBEeKa: TeHHbIe Oone3Hu, OO0NEe3HM C  HACIEACTBEHHOM  MPEApacIonoKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue ¥ TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIIETKH.
[TpuntMmBEI 3M10pOBOTO O00pa3a >KU3HU, JUATHOCTUKH, MPOMDUIAKTHKNA U JICUCHUS TEeHETHUECKUX
Oone3neil. MeauKO-TeHETHUECKOE KOHCYIbTUPOBAHME. 3HAYCHHE MEAMIIMHCKOW TEeHETHKU B
MPEIOTBPAIEHUH U JICUCHUH TeHETHICCKUX 3a00JICBaHMI YeTTOBEKaA.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B. Tumocdees-
Pecosckuii, H. 1. BaBuios.



Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKpPEHIMBAHUE M €r0 UTOTeHETHYECKas OCHOBAY,
«3aKoH pacIIeIIEeHUs] M €ro IMTOI€HETUYECKass OCHOBa», «3aKOH UHUCTOTHI TraMeT»,
«durubpuanoe ckpeuBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHUSI,
«Mero3», «B3anmMoneicTBUE allIeNIbHBIX T'€HOBY, «I €HeTHnYecKrue KapThl pACTEHUM, JKUBOTHBIX
u 4yenoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTH HACJIEAOBAHMS, CLEIUIEHHOTO C IIOJIOMY,
«KapuoTunsl uYenoBeka W IKHBOTHBIX», «Buael wu3MeHumBOCTHY», «MoOaudukamoHHas
U3MEHYUBOCTbY, «HacnenoBanue pesyc-axropay, «['eHeTnka rpymnm KpoBu», «MyTannoHHas
M3MEHUYUBOCTbY.

Ob6opynoBanue: Monenu-anmiukauun «MoHoruOpuaHoe ckpemuBanue», «HemnomaHoe
JOMUHUpOBaHUE», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
Mukpornpenapar «J{po3oduna» (Hopma, myranuu Gopmbl KpbUILEB U OKPACKU Tena), repdapuit
«I"opox moceBHOW».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuas pabota Ne 5. «M3ydeHne pe3yabTaTOB MOHOTUOPUHOTO U AUTHOPUITHOTO
CKpEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

Jlaboparopuas padota Ne 6. «M3ydeHre MOAUPUKAITMOHHON H3MEHYHBOCTH, IIOCTPOCHHE
BApUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaGopatopnass pabora Ne 7. «AHamM3 MyTanmmid Yy JIpo30QHIBI Ha TOTOBBIX
MUKpOIIpenaparax.

[Tpaktudeckas padora Ne 2. «CocTaBieHHE U aHAIHU3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesexkuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak Hayka W Ipoliecc. 3apokJIeHUe CeJeKInH U AoMectukanus. Yuenne H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXICHUS U MHOrooOpaszus KyJIbTYpHBIX pacTeHui. LleHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, HOpPOJa, LITAMM.

CoBpeMeHHbBIE METOJbI CeJIeKIUU. MacCoBBlii U WHIAMBUAYAIbHBIA OTOOPHI B CENEKLUU
pacTeHuii U xKUBOTHBIX. OlleHKa 3KcTepbepa. bIu3KkopoIcTBEHHOE CKpelUBaHUe — UHOPUAMHT.
Uucras nuHusA. CkpemuBaHMe YHUCTBHIX JWHUK. ['erepo3uc, wnm TrUOpUIHAS CHIIA.
HepoactBennoe ckpemmuBanue — ayrOpuaunr. OtnanénHas rubpuamzanus U e€ yCIexw.
HckycCTBEHHBII MyTareHe3 M IOJTY4YEHHE IOJIMILIONIOB. J[OCTHIKEHHS CENEeKIUU PACTEHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

bruorexHonoruss Kak OTpacib NPOM3BOACTBA. ['€HHas WH)KEHEpHUs. OTalbl CO3JaHUA
pexomOunantHoil JIHK u Tpancrennsix opranusmoB. Knerounas wunxenepus. Kierounsie
KyJIbTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOXKEHUE pacTeHHi. KiloHMpoBaHKME BBICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiaemsl. MO -
TFeHEeTUYECKU MOJAU(PHUIMPOBAHHBIE OPTaHU3MBI.

JeMoHCcTpamuu:

[Toprpetsr: H. U. Basunos, U. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHoB.

Tabmupel u cxeMmbl: Kapra «LIeHTpbl MPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pacteHui», «llopoabl JOMaIHUX XKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas
rubpunmzarus», «Paboter akamemmka M. @. MHWsanoBay, «l[lomumionnus», «OOBEKTHI
O6uotexHomorun», «Kiaerounele KylabTyphl M KJIOHHpOBaHHE», «KOHCTpyHpoBaHHE U TEpeHOC
TEHOB, XpPOMOCOM.

ObopynoBaHue: MYJISDKU IUIOJOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenui, repoapuii «CenbCKOX03sICTBEHHBIE PACTEHUS.

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

Okckypcusi«OCHOBHbIE METOAbl M JOCTHKEHMS CENEKLUHUU PACTeHUH W KUBOTHBIX (Ha
CEJIEKIMOHHYIO CTAHLMIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
X035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC



Tema 1. IBosnronMOHHAsA OHOJIOTHS.

[TpennocbuIKu BO3HMKHOBEHHS 3BOJIOLMOHHOM TEOpUHU. ODBOJIOLMOHHAS TEOpUS U €€
MecTO B OMoj0ruu. BiusHue 3BONIOLMOHHOM TeOpHH Ha pa3BUTHE OUOJIOTMU U IPYTHUX HayK.

CBuzerenbcTBa 3Bomtonuu. [laneoHTosornyeckue: MNOCIEA0BATENbHOCTh IOSIBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETONUCH, NIepexo/iHble (opMbl. bruoreorpaduueckue: cxoacTBo
U paznuuue GpayH u Gop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHUECKUE: CXOJCTBA M pa3Myusl 3MOPHOHOB PA3HBIX BHUJOB I103BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: T[OMOJIOTMUYHBIE, AHAJIOTMYHBIE, PYIAMMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXAHHU3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTEH Y BCEX OPTaHU3MOB.

OpomonunonHas teopus Y. JlapBuna. Ilpeamochuiky BO3HMKHOBEHMs JapBHHU3MA.
JIBIOKyle CHibl  SBOJIIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IIPH
OTrPaHUYEHHOCTH PECYpCOB, HeonpeenéHHas HW3MEHYMBOCTb, OoprOa 3a CyllecTBOBaHME,
€CTECTBEHHBINA OTOOD).

Cunternyeckas Teopust 3Boonuu (CTI) u e€ 0OCHOBHBIE OJIOKEHHUS.

Muxkposomtonus. [lonynanusa kak elMHUIA BUAA U IBOJIIOLUU.

JBmwxyume cuiibl ((hakTopbl) 3BOJIIOLUM BUAOB B NpHpoJe. MyTallMOHHBIM mpoluecc U
KOMOMHATHBHAsE W3MEHYUBOCTh. [lomymsiivoHHBIE BOJIHBI U Apedd reHoB. M3zonduusa u
MUTpaLys.

EcrectBennblii oTO00p — HampaBistomuid ¢aktop sBomonnd. DopMbel eCTECTBEHHOTO
otbopa.

[Tprcnioco0neHHOCTh OPraHU3MOB KaK pe3yibTaT 3Bostouuu. [lpumeps! npucrnocodiennit
y Opranu3mMoB. ApoMop(h03bl U UIMO0-aAATI TALIUH.

Bun wu BumooOpazoBanme. Kpurtepuu Buma. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHueCcKoe.

Makposomtonusi. @opMbl 3BOMIONUU: (QUIETHYECKas,, JUBEPreHTHas, KOHBEpreHTHas,
napaniensHas. HeoGpatumocTs 3BomoNNY.

[IpoucxoxaeHne  OT  HECMEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
crienuanu3anys. AfanTuBHas paadaiusl.
JdemoHcTpaumuu:

IToprpersr: K. JIunnen, XK. b. Jlamapk, Y. [dapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkensb, @. Mromnep, A. H. CeBepiios.

Tabmuubl u cxembl: «Pa3BUTHE OpPraHMYecKoro wmupa Ha 3emiey», «3apoblIlu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «@PopMbl OOprOBI 3a CyIIECTBOBaHHUEY,
«EctectBenHbIit  0TOOp», «MHOroobpazue copToB pacTteHuity, «MHoroo0Opasue mnoposa
YKUBOTHBIX», «[Tonmynsuum, «MyTtannoHHas W3MEHUYUBOCTbHY, «ApoMOp(O3bD»,
«Manoanantanumny», «OO0mas nereHepanusy», «JBwxymme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectsus Y. lapsuna», «bopwba 3a cymiectBoBaHue», «IIpucrnoco0i1eHHOCTh
OpraHu3MoBy, «l eorpaduyeckoe Bu1000pa3oBaHue», « IKOJIOTHIECKOE BUI000pa30BAHUE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPAacKH, HAOOp TIIO0B U
ceMsiH, KoJuteKuus «lIpumepsl 3alIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MoJieNb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJeNb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

Buoreorpaduyeckas kapra wmwupa, KoOeKius «@DOpMBI COXPAaHHOCTH HCKOMAeMbIX
’KUBOTHBIX U pacTeHMiD», Mojenb anrmaukaius «llepexkpéct xpomocom», BlaxHbIE MpenapaThbl
«Pa3Butne Hacekomoro», «Pa3BuTHe MNATYIIKM», MHUKporpenapar «/Ipozodunay (HOpMa,
MyTaluuu (OpMbI KPbUIHEB U OKPACKU TEJa).

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaGopaTtopnast pabota Ne 1. «CpaBHEeHHE BUAOB MO0 MOP(OJIOTHIECKOMY KPUTEPHIOY.

JlaGopatopHass pabota Ne 2. «OnucaHue NPUCTIOCOONIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEIIBHOTO XapaKTepay.



Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3eMuie.

JonayuyHble MpEeACTABICHUS O 3apOXIACHUU XKW3HU. HaydHble rumnoTe3bl BOSHUKHOBEHHS
KU3HM Ha 3emuie: abHoreHe3 M IMaHCIepMHs. XUMUYecKas 3BONIONUS. AOWOTEHHBIM CHUHTE3
OpPraHMYECKUX  BEIIECTB M3  HEOPraHMYECKUX. OKCIEPUMEHTAIIbHOE  MOATBEPKICHUE
XUMUYECKOW 3BoJtonK. HavanbHble 3Tanbl Ononorudyeckoit sBostonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHUE MPOTOKIETKHU. [IepBhIe KIETKH W UX
3BoItOLUSL. DOPMUPOBAHNE OCHOBHBIX I'PYIII XKUBBIX OPIraHU3MOB.

Pazgutue xu3Hum Ha 3emie mno spaMm U nepuomam. Karapxel. Apxelckas u
npotepo3oiickas 3pel. [laneo3oiickas spa U €€ NEPHOIbI: KEMOPHHCKUNA, OpPIOBUKCKHH,
CUJIypUHCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so3olickas 3pa 1 €€ nepruoibl: TPUACOBbIN, FOPCKUA, MEJIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajeoreHOBbI, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KiIuMara M IeoJIOTMUECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
PACTHTEILHOTO M XHBOTHOTO MHpa. ApomMopdo3bl y pacTeHH W JKUBOTHBIX. l[losBieHme,
pacuBeT U BBIMUPAHUE TPYII )KUBbIX OPraHU3MOB.

Cucrtema OpraHM4ecKOro MHpa Kak oTpa)keHue 3Boonud. OCHOBHBIE CHCTEMATHUYECKUE
TPYIIIBI OPraHU3MOB.

OBOJIIOIMSL  YeJIOBeKa. AHTPOIOJOrMs Kak Hayka. Pa3Buthe mpeacTaBiIeHH O
MIPOUCXO0KICHUH YesloBeKa. MeTo1bl u3ydeHus: antponoreHe3a. Cxo/ICTBa U pa3anuus 4elloBeKa
1 KUBOTHBIX. CHCTEMAaTUUECKOE TTOJIOKEHUE YEIIOBEKA.

JBuwxymme cunbl  (pakTopsl) aHTpomorenesa. HacnencTBeHHass HW3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOp. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYIUN TpyZa, MBILUICHUE,
peub.

OCHOBHBIE CTaJIMM U BETBH JBOJIIOIMH YEJIOBEKA: ABCTPAJIONMHUTEKH, UEIOBEK yMEIbIH,
YenoBek mnpaMmoxonasmuid, YenoBek HeaHaepranbckui, Yenoek pasymubid. Haxonku
MCKOIIAeMBbIX OCTaTKOB, BpeMsl CYIIIECTBOBAHUS, 00JaCTh PacCIpOCTpaHEHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KU3HH, OPYAHSL.

UYenoseueckune packl. OCHOBHBIE OOJBIIINE pachl: €BpOINEOUIHAs (€Bpa3uiicKas), HETpo-
aBcTpanoujHas  (9KBaTOpUAlbHAas), MOHTOJOWIHAS  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TIPEJICTABUTENICH YEJTOBEYECKUX pac K YCIOBHUSIM CYIIECTBOBAHUSI.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. 1. Onapusn, C. Mumiep, I'. Opu, Y. /lapsus.

Tabmuupl u cxembl: «Bo3uukHoBeHue COTHEYHON cHUCTEeMbI», «Pa3BUTHE OpraHUYecKoro
mupay», «PactutenbHas kinetka», <«COKuBoTHas kieTtka», «lIpokapuoTuueckas KIieTKa»,
«CoBpeMeHHasi CUCTeMa OpPraHHUYecKoro mMupay», «CpaBHEHHE aHATOMHYECKUX YEepPT CTPOCHHS
YeloBeKa M 4elOoBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO0 4YeloBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UelIoBeuecKHre pach.

O6GopynoBanue: wmymsiku  «[IpoucxoxaeHne dyemnoBeka» (OFOCTBI  aBCTPAJIOTIUTEKA,
MUTEKAaHTPOMa, HEaHAEepTalblla, KPOMAaHbOHIIA), CIENKA WIK U300pakeHHUs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIOBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebiia), reoXpoHoJIoTHYecKas: TabauIa,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHII.

JlaGopaTopHble U NpaKkTUYecKue padoThbl:

[TpakTuueckast padota Ne 1. «3ydeHrne MCKOMAEMBIX OCTATKOB PACTCHHH U )KMBOTHBIX B
KOJUTCKITHSX ).

DKCKypcusi «IBOJIIOIUS OPraHUYECKOro MHpa Ha 3emie» (B €CTeCTBEHHO-HAyUYHBIN WU
KpaeBeIUECKHI My3€eil).

Tema 3. Oprann3msl 4 OKpPY:KaKIIAs cpeaa.
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OKoJorusi Kak Hayka. 3aJadyd W paslesibl AKOJOrMu. MeToAbl HSKOJIOTHYECKUX
UCCIIEIOBaHHUNA. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMs  OpPraHU3MOB:  BOJHAs,  HA3€MHO-BO3AYILHAs,  IIOYBEHHas,
BHYTPUOPTaHU3MEHHAsI.

Okonoruyeckue (axropsl. Kiaccudukanus skonornyeckux (GakTopoB: aOHOTHUYECKHE,
OMOTHYECKUE U AaHTPOIIOTEHHBIE. J[eiCTBUE SKOJIOTHYECKUX (PAaKTOPOB Ha OPTaHU3MBI.

AbGuornueckue  (akTophl:  CBET, TeMIeparypa, BIaKHOCTb.  DOTONEpPHOAU3M.
[TpucnocoOneHus OpraHu3MoB K JEHCTBUIO aONOTHYECKHX (haKTOPOB. bruojgornueckmue puTMel.

buornueckue ¢dakropel. Buapl OnOTHYECKMX  B3aMMOJEHCTBHMIN:  KOHKYpEHLUS,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, kooneparus, MyTyajau3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJeOHUYECTBO). AMEHCAINM3M, HEHUTpanu3M. 3HaueHHe OUMOTHYECKHUX
B3aUMOJICHCTBUI JJIS1 CYIIECTBOBAHUS OPTaHMU3MOB B IPUPOHBIX COOOIIECTBAX.

OKOJIOTMYEeCKHE XapaKTepUCTUKH Momyasiuud. OCHOBHBIE IIOKa3aTelad MOIMYJIALUU:
YHCJICHHOCTh, IUIOTHOCTh, POKIAEMOCTh, CMEpPTHOCTb, NPUPOCT, Murpanus. JIuHamuka
YHUCICHHOCTU MOMYJISLMU U €€ PErysIus.

JdemMoHcTpaumMu:

[Toptpertsi: A. I'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmuubt u cxemsl: kaprta «[Ipupoaasie 30HbI 3emim», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Doronepuoausm», «llomynsanuu», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH IOMYJISALUU
uHQpy3opun-Tydenbkn», «llumessie nenu».

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHUI U3 Pa3HBIX MECT
oOUTaHUY.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB KOJIEYyCa.

[Tpaktuyeckas padora Ne 2. «IToacuéTr mIoTHOCTH MONYISIIMKA Pa3HBIX BUAOB PACTEHUI.

Tema 4. Coo01mecTBa M IK0JIOTHYeCKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoueHo3. CTpykTypsl  OuolieHo3a:  BMJOBaf,
IPOCTPAHCTBEHHAs, Tpopuueckas (nmuuieBasi). Bunpi-nomunantel. CBsa3u B OMOLIEHO3E.

Okonoruyeckue cuctembl (9kocuctemsl). [loHsTHe 00 sKOCHCTEME M OHOreoleHO3e.
OyHKIIMOHATIBHBIE KOMIIOHEHTBI AJKOCHUCTEMBI: MPOAYIECHTHI, KOHCYMEHTBI, PEIYICHTHI.
KpyroBopot BemecTB M MOTOK 3HEPrUuM B 3Kocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE TITOKa3aTeNM SKOCHCTEMBI: Omomacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpaMHJbl: HPOAYKIMH, YHUCIEHHOCTH, Ouomacchl. CBoiicTBa
HKOCUCTEM: YCTOMYUBOCTh, CAMOPETYIIAIHS, pa3BuTre. CyKieccusi.

[TpupoaHble 3KOCHCTEMBI. DKOCHCTEMBI 03€p M peK. ODKOCHUCTeMa XBONHOIO WU
HMIMPOKOJIMCTBEHHOT O JIECa.

AHTpONOreHHbIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOoskocucTeMsl. buonornueckoe u
XO03SIMCTBEHHOE 3HAUEHHE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

Buopaznoobpasue kak (akrtop ycroitunBoctu skocucreM. CoxpaHeHHEe OMOIOTHYECKOTrO
pa3Ho0Opa3us Ha 3emIe.

VYuenue B. U. Bepnaackoro o 6muocdepe. I'panuibl, coctaB U CTpykTypa Ouochepsl.
Kupoe BemectBo U ero ¢yHKIuH. OCOOEHHOCTH OuOChepbl Kak INI00ATbHON 3KOCHCTEMBI.
JluHamMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Onochepe.

KpyroBopotbl BemecTB M OHMOTEOXMMHYECKHE IHKIBI AJIEMEHTOB (yIriiepoaa, a3oTa).
3oHanbHOCTH OuOchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emin. AHTpONOTeHHBIE M3MeHeHUs B Onochepe. [modabHbIe
HKOJIOTHYECKUE MPOOIIEMBI.

CocymiecTBoBaHNE IPUPOBI U YenmoBedecTBa. CoxpaHeHHEe OMOPa3HOOOpa3Hs Kak OCHOBA
ycroitunBocty Onochepsl. OCHOBA PallMOHATIBHOIO YIPABICHUS MPUPOIAHBIMHU PECYpCaMH U MX
ucnonb3oBaHue. JlocTHKeHHsI OMOJIOTHU M OXpaHa IPUPOIbI.
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JdemoHcTpaumuu:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

TabGmuupl u cxemsl: «llumesle nenu», «buoneHos: cocraB u cTpykTypa», «IlpupogHsie
coobmiectBay, «llemn mnuraHus», «IKoJOrHMUecKas mnupamuaa», «buocdepa U UeNOBEK»,
«DJKOocuCTeMa IIUPOKOJUCTBEHHOr0 Jiecay, «ODKOCHCTeMa XBOHHOro jeca», «buoueHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINIOT€HHbIE BO3JEHCTBUS HA IPUPOLYY,
«BaxkHeime MCTOYHMKM 3arpsi3HEHUs BO3/AyXa M IPYHTOBBIX BOi», «llouBa — BakHeimas
cocrasisronas ouocheps», «PakTopsl Aerpaganuu nouBy, «I[lapHuKoBeIi AP herTy, «DaKTOPbI
PaMOaKTUBHOIO 3arps3HeHus ouocdeprl», «O0mas cTpykrypa ouocheps», «Pacnpocrpanenne
XKHU3HU B Omocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B Ouocheper,
«KpyroBopot a3ota B mpupoae».

O6opynoBaHue: MO/IEIb-aNIIINKALUs «Tunuynele OMOIICHO3BI», repbapmii
«PactutensHble  coobmiecTBa»,  Koiulekuuu — «buomenos», «Bpenurtenun — BakHEMIIMX
CENIbCKOXO3SUCTBEHHBIX ~KYIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl W  KUBOTHBIX,
IPUHAAISKAIINE K pa3HbIM 3KOJOIMUYECKUM IpymmnaM oxHoro Buja, Kpacnas kaura Poccuiickoit
Denepanuy, N300paxeHUs OXPaHsEMBIX BUJIOB pacreHuit u KUBOTHBIX.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA

Cormacao ®I'OC COQO, ycraHaBiIMBalOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOTpaMM CpeaHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JNMYHOCTHBIX pE3yJIbTaTOB OCBOEHHUs mpeamera «buoyiorus» BblIEICHBI
CIICAYIOIIME  COCTAaBIIAIONIINE: OCO3HAaHWE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIPEAENIECHUIO,
HAIMYUE MOTHBAIMM K OOY4YEHHWIO OWOJIOTHH, IIEJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXAeHHUI JIMYHOCTU Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS B
CBOCM  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTaHOBKAaMH, MPUCYHIUMH  CHUCTEME
OMOJIOTMYEeCKOr0 00pa30BaHUs, HAIUYUE SKOJIOTHYECKOTO0 MPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH 1IEJIU ¥ CTPOUTD )KU3HEHHbBIC TUIAHBI.

JluuHoCTHBIE pe3ynbTaThl OCBOCHMS TpeameTa «buoyiorus» MOCTUTaloTCs B €IMHCTBE
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUUECKUMH U TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMH, IPUHITHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu MOBEACHUS M CIIOCOOCTBYIOT MpOIlECcCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHS, PA3BUTHUsSI BHYTPEHHEH MO3UIIMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXECHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TPyAa U CTaplIeMy IOKOJECHUIO, B3aUMHOIO
yBaXXEHHUsA, OEpeKHOr0  OTHOMICHHMS K  KYJbTYpHOMY  HACJIE€IUI0 W  TPATUIHUAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoii deneparuu, Npupoe U OKpyKarolen cpee.

JIM9HOCTHBIE Pe3yNIbTaThl OCBOCHHSI YIeOHOTO mpeaMera «BHoIorus» MOKHBI OTPaXkaTh
TOTOBHOCTh M CHOCOOHOCTH OOYHaIOIIUXCsl PyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOeXACHU, COOTBETCTBYIONIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacumpeHe >KM3HEHHOTO OMbITa M OMNbITA JEATEILHOCTH B IMPOIECCE peaTu3alii OCHOBHBIX
HaIPaBIIEHU BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:
1)rpa:xnaHckoro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO 00IIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOS3aHHOCTEH, yBakKeHHE 3aKOHA U
MIPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
pelieHun yueOHbIX U MTO3HABATENbHBIX 3a71a4, BHITTOJIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3HMIIMIO MO OTHOIIEGHUIO K SBIICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YUYUTHIBATh B CBOMX JECWCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOKIECHUSAMH, KyJbTYPHBIMU IIEHHOCTSIMUA U COIHAIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBITIOJHEHUS YUYEOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlay, YBAXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTITOHEHTOB MPHU 00CYKACHUHU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONECPKAHUS;

TOTOBHOCTb K T'YMaHUTApPHOU U BOJIOHTEPCKOM J1€ATETbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTH POCCHICKOM IPpaXKTAHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHHUS K
CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTHM Iepel PonMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOM A3BIK U KyJIbTYpPY, MPOIILJIOE U HACTOAILEE MHOTOHALIMOHATIBLHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOUIEHHE K TPUPOJHOMY HACIEAMI0 U TaMSATHUKAM MPUPOIBL,
JoCTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IE;



CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBIIEHME M pa3BUTHE
Ouosoruu, MOHUMaHUs 3HAUYCHHsI OMOJIOTHH B TO3HAHUU 3aKOHOB MPUPO/IBI, B KH3HH YeJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTh K CITYEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUIICKOT0 HApOIa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OLICHHBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUHUBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOJUTESIM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHSTUS LIEHHOCTeH CeMEWHOI XM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOUICHHWE K MHpY, BKIIOYAs CTETHKY ObITAa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMaHHUE YMOIMOHAIBHOTO BO3CHCTBUS KUBOU MPHUPOJIBI M €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMIICHUE IMPOSBIATH
Ka4eCcTBa TBOPUECKOM JTMYHOCTH;

5) ¢usuyeckoro BOCHUTAHHMS, (POPMHPOBAHUS  KYJIbTYPbI 3I0POBbSI M
IMOIUOHAIBLHOTO 0J1arONOJIy Husi:

MOHMMAaHUE U peajn3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJIIO/ICHNE TUTHEHUYECKUX TPABWII M HOPM, COATAaHCHPOBAHHBIA PEKUM 3aHSATHH M OTABIXA,
perynsapHas (Qu3nyeckas aKTHBHOCTb), OEpEKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UYECKOMY H IMICUXUYECKOMY 3/I0POBEIO;

NOHUMaHWE IIeHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOIO 0O€30M1aCHOTO
MIOBEJICHHS B CUTYAIIUSX, YTPOKAIOIINX 3/I0OPOBBIO U )KU3HHU JIFOJICH;

OCO3HAHME MOCIEJICTBUM M HEMPUATHS BPEAHBIX NpPUBbIUEK (YHOTpeOJEHUs aJKOTOoJ,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYZly, OCO3HaHHE IEHHOCTH MacTepPCTBa, TPYIOIIOOHE;

TOTOBHOCTb K aKTUBHOMW JEATEIbHOCTH TEXHOJOTHUECKON U COLIMAIbHON HAIIPaBIEHHOCTH,
CIOCOOHOCTh ~ MHHUIIMUPOBATH, IUIAHUPOBATb W  CAMOCTOSITENBHO  BBINIOJHATH — TaKyko
NesITebHOCTD;

MHTEpEC K PA3NUYHBIM chepaM MpodhecCHOHAIBHOW NEATENbHOCTH, YMEHHE COBEPIIATh
0CO3HaHHBII BEIOOp OyayIelt mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE MIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00Opa3oBaHHUIO U CaMOOOpPA30BAaHMIO HAa MPOTSHKEHUHU BCEH
KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHUECKH 11eJIecO00pa3Hoe OTHOILEHHE K MPUPOe KaK UCTOUHUKY KH3HH Ha 3emie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJIOTMYECKON KYIbTYphl: MPUOOpETEeHHE OIbITa IIAHWPOBAHUS
MIOCTYITKOB ¥ OIICHKHM WX BO3MOJKHBIX ITOCIIEJICTBUH JIUTsI OKPY>KAIOIIEH CPEIbI;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTMYECKUX Mpo0eM U IMyTel UX pelieHus;

CIOCOOHOCTH HCIIOJIF30BaTh MPHOOpPETaeMbIe TIPY U3YUEHUH OMOJIOTHU 3HAHWS W yMEHUS
OpU pEIIeHUH MpoOJieM, CBSA3aHHBIX C palMOHAJBHBIM IPUPOAONOIL30BaHUEM (COOIIOCHHE
NpaBUJI TOBEJCHHUS B TPHPOJIC, HANPABICHHBIX HAa COXPAHEHHUE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);
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AKTUBHOE HEMPUITHE NCUCTBUI, MPUHOCAIIUX BPEH OKPYXKAIOIIEH MNPHUPOJHON cpene,
YMEHHUE TMPOTHO3HPOBATH HEOIArONPHUATHBIE SKOJIOTMYECKHE IMOCIEACTBUS MPEANPUHUMACMBIX
JICUCTBUI U MPEIOTBPAILATH HX;

HaJIMYUE Pa3BUTOIO HKOJOTUYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYyJIbTYphl, OIbBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHA pYyKOBOJACTBOBATbCSI HMH B
IIO3HABATEJIbHONW, KOMMYHMKAaTUBHOW M COLHMAJIBHOM IIPAKTHKE, TNOTOBHOCTH K YYacTHIO B
IIPAKTUYECKON AEATEIbHOCTU IKOJIOTHYECKOM HAIIPABJIECHHOCTH;

8) neHHOCTH HAYYHOI'0 IO3HAHMA:

c(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKM M  OOLIECTBEHHOM IpPaKkTUKH, OCHOBAHHOIO Ha JUAIOIE€ KYJIbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UATATEIBCKON KYJIBTYPBI KaK CPEICTBA B3AUMOIECHCTBH
MEXy JIFOJIbMU U MIO3HAHUS MUDA;

NOHMMAaHUE creuupuKU OUOJIOTMM KaK HAayKd, OCO3HaHUSA €€ poiau B (POPMUPOBAHHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTaBICHUs 00 OKpyKarolleM
MUpPE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEHN M pellieHUH IPOoOIeM COXPaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMH Ul COBPEMEHHOW IMBUIIM3ALMU: 00eCreYeHUs
HOBOI'O YPOBHS pa3BUTHsI MEIAMLIMHBI, CO3JaHHE NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, MOUCKA IMYTEH BBIX0/a U3 TI00ATBHBIX
9KOJIOTUYECKUX Mpo0seM U obecrieueHus nepexoaa K yCTOMUMBOMY Pa3BUTHIO, pallUOHAILHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKUX 3HAHMW B LIEJSX MOBBIMIEHUS 0O0Iei
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHOM TIpPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIHOHAIbHOU
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoi npu U3y4eHuu OnoIoruu;

MOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHUS JJIs aHalIW3a M OOBACHEHHs SBJICHUMN
OKpYXKaloIIero MUpa M MPOUCXOIAIIMX B HEM H3MEHEHMH, YMEHHE JejlaTb O0OCHOBaHHbBIE
3aKJIIOYEHHUsST Ha OCHOBE HAy4YHbIX (PAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJIY4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUISL peIleHUs
po0JieM B peaIbHBIX )KM3HEHHBIX CUTYAlIMSIX;

OCO3HAHHE IICHHOCTH HAayYHOH NEATENbHOCTH, TOTOBHOCTH OCYILECTBIATh MPOEKTHYIO U
HCCIJIEIOBATEIBCKYIO AESITEIbHOCTh NHAUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEepHIBHOMY OOPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAaHUN MO OHOJOTMM B COOTBETCTBHUM C >KM3HEHHBIMU
NOTPEOHOCTAMM.

METANPEAMETHBIE PE3YJIbTATHI

MertarnpeMeTHbIe pe3ylbTaThl OCBOEGHHUS yueOHOro mnpeamera «buonmorusy BKIIOUYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHMPOBO33PEHHSI OOYYAIOMIMXCS  MEXKIUCIHUIUIMHAPHBIE
(MexXmpeMeTHbIE) 00LIeHayUYHbIe IOHATHUS, OTPAXKAIOLIHE LEIOCTHOCTh HAyYHON KapTUHBI MUpa
U crienu(uKy METO/I0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHS,
SBJICHUE, TpOIeCcC, CHCTeMa, HAayuyHbId (DaKkT, MPUHIUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCleoBaHUe, HAOIIOJeHNE, W3MEpPEHUE, SKCIEPUMEHT U JPYTuX), YHUBEpCAJIbHBIE
yueOHble NeiicTBUs (MO3HaBaTeNbHbIE, KOMMYHUKATUBHBIC, PErYJIATUBHBIE), 00eCIeunBaloye
dbopmupoBanrne (YHKIIMOHATHLHON TPAMOTHOCTH W COLMAIBHON KOMIIETCHIIMH OO0YyJaronuxcs,
CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJbHble YyueOHBbIE JEMCTBHUS B I103HABATEIBHOW U
COLIMAJILHOW ITPaKTHKE.
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MetanpeameTHble pe3yabTaThl OCBOCHHS MPOrpaMMBbl CpeJHEro oOmiero oopazoBaHUS
JIOJDKHBI OTPaXKaTh:

OBi1aieHHe YHUBEPCAJbLHBIMU Y4eOHbIMHU NO3HABATEIbHBIMH A€l CTBUSIMMU:

1)0a30Bble JIOTHYECKHUE JIeiicTBUS:

CaMOCTOSITENIbHO (POPMYJTIMpPOBaTh U aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalu3a,
CHHTE3a, CpaBHEHHMA, KIACCU(PHUKAIMM, OOOOIIEHHs), PACKPHIBATh CMBICT OHOJIOIMYECKHX
MOHTUN (BBIIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU MOHITUSIMHU);

OTIpeNeNATh WENN ACATENbHOCTH, 33JaBas MapaMeTpbl U KPUTEPHUH WX JIOCTHKCHUS,
COOTHOCHUTD PE3yJIbTaThl AEITEIbHOCTHU C MOCTABICHHBIMU IIETISIMU;

UCTIOJIb30BaTh OMOJIOTHYECKUE MOHATUS sl OOBSICHEHHS (AKTOB W SIBICHUH KUBOMH
PUPOJIBI;

CTPOWUTH JIOTUYECKHE pAcCyXIEHUs (MHAYKTHBHBIC, ICIyKTHBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (POPMYIHUPOBATH
BBIBOJIBI M 3aKJTFOYCHUS,

MPUMEHSTh CXEMHO-MOJIEIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIIICHUNA B M3y4YaeMbIX OHMOJOTHYECKUX OOBEKTaX, a TAKKe MPOTUBOPEUYMM PAa3HOTO PoOja,
BBISIBJICHHBIX B PA3JIMYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI ¢ YIETOM aHaJIM3a UMEIOIINXCS MaTEPUAITbHBIX
U HeMaTepUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBHI B JESTEIBHOCTH, OICHWBATh COOTBETCTBHE PE3YJIbTATOB LEISM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPAMHUPOBATh W BBIIOJHATH pPAa0OTy B YCIOBUSX pPEAJbHOTO, BHUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBaTh KPEaTHBHOE MBIIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
2)0a30Bble UCCIE0BATEIbLCKHE IeHCTBUA:

BJIAJICTh HaBBIKAMHU YUEOHO-HMCCIIEIOBATENBCKONH W MPOEKTHOW NEATENLHOCTH, HaBBIKAMHU
paspelnieHus: mpoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHus MPaKTHYECKUX 3aj1ad, MPUMEHEHHUIO Pa3IMYHBIX METOJI0B TO3HAHUS;

UCIIONB30BAaTh PA3MuYHbIE BHUABI ACSITENBHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHUA, €ro
UHTEPIpETANHU, MPEOOPaA30BAHUI0 W MPUMEHEHHIO B YUEOHBIX CHUTYallHsSX, B TOM YHUCIE TPU
CO3aHUH YUEOHBIX U COIIMAIbHBIX TPOEKTOB;

(dbopMUPOBATh HAYYHBIA THI MBIIIICHUS, BIAJCTh HAYIHOW TCPMUHOJIOTHEH, KITFOUCBBIMU
MOHSTUSIMHA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATENbHOW JACSITEIBHOCTA U
JKU3HEHHBIX CUTYaIUsX;

BBISBJISITh TPUIMHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJIM3MpPOBaTh 3ajady, BBIJABUTATH
TUMNOTe3y €€ pelleHHs, HaXxOJUTh AapTyMEHTHI IS JIOKa3aTelbCTBA CBOHMX YTBEPXKICHUU,
3a71aBaTh MapaMeTPhl U KPUTEPUHN PEIICHUS;

aHAIM3UPOBATh TIONyYEHHBIE B XOJ€ pEUIeHHS 3adaud pPe3yiabTaThl, KPUTHUYECKU
OIIEHUBATh UX IOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIIBIT,

OCYIIECTBIISITh 1EJICHAIIPABICHHBIN MOUCK MEpeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
po¢eCCHOHATILHYIO Cpeay;

yMETh TIEPEHOCUTHh 3HAHWS B TIO3HABATEIBHYID M  MPAKTHYECKYI0  00IacTH
KHU3HENIEATEIIHOCTH;

YMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001aCTeH;

BBIIBUTATh HOBBIC WJEH, MpEAjiaraTb OPUTHHAIBHBIE MOJAXOABl U pEUICHHS, CTaBUTh
po0JIeMbl U 3a/1a4H, JOMYCKAIOUINe aJbTePHATUBHBIE PEIICHNUS.
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3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMYHBIX MCTOUYHUKAX HH(pOpMaAMH (TEKCTe Y4eOHOro Mmocoous,
HAyYHO-TIOMYJISIPHOM JUTEepaType, OMOIOTUYECKUX CIIOBApsSX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBAaTh HH(POPMALMIO Pa3IUYHBIX BHIOB U (HopM
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYHBOCTb;

dopMynHupoBaTh 3ampOCHl M MPHUMEHSATh Pa3IMYHBIE METOJAbI MPH IOHCKE U O0TOOpe
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM J1JIs BBIIIOJIHEHUS YUEOHbBIX 3a/1a4;

npuoOpeTaTh ONBIT KCHOJIB30BAHUSA HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHUS PA3INYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY TIPEACTABICHUS OHOJIOTHYECKOM
uHpopmanuu (cxemsl, Tpaduku, AHarpaMMsbl, TaOJIUIIBI, PUCYHKH U JPYTOe€);

UCTIOJIb30BAaTh HAYYHBIN $3bIK B KAauecTBE CpEACTBAa IMpH paboTe ¢ OHMOIOTHYECKOM
uH(popMalMel: MPUMEHITh XUMUYeckue, PU3NYeCKue U MaTeMaTHUeCKUe 3HaKu U CHMBOJIBI,
dbopMyiel, abOpeBUaTypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIAJ€Th HABBIKAMU PACIO3HABAHUS H 3alMTHl WHpOpMANKU, HHOOPMAITHOHHON
0€30MacHOCTH JTUYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1)oomenue:

OCYIIECTBIISITh KOMMYHHKAIIMK BO BCeX cepax >KM3HM, aKTHBHO y4acTBOBATh B TUAJIOTE
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BHICKA3bIBAThH
CYXKIECHHUS OTHOCUTEJIbHO BBIIIOJHEHHS IIpe/laraeMoi 3ajaud, YYWUTbIBaTb HHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTA WIIA JUCKYCCUN);

pacrio3HaBaTh HEBEpOAJbHBIC CPEACTBA OOLICHHs, MOHUMATh 3HAYEHUE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(MIUKTHBIX CUTYallUi, yMETh CMSTYaTh KOH(MIUKTHI U
BECTH MEPErOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHS M B3aUMOJICHCTBUSA, MOHMMATh HaMEpPEHUs
JIPYTUX JIOAEH, MPOSBIATh YBAXKUTEILHOE OTHOLIEHHE K COOECeIHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3pPEHUS C MCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2)coBMecTHasA AeTeJIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pelieHny OMOoJ0THYecKOr MpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBIX
(dbopM B3aMOAEUCTBUS NPH pelIeHNH y4eOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBHH ¢ y4€TOM OOIIMX WHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 4JIeHa KOJUIEKTUBA,;

NPUHUMATh LEIM COBMECTHOM JESTEeIbHOCTH, OPTraHW30BBIBaTH M KOOPJIWHUPOBATH
JecTBUSL MO €€ JOCTMXKEHHUIO: COCTaBJIATH IJIaH JEHCTBHMM, paclpenesiaTh poiIu ¢ y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLINI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

Ipe/ylaraTb HOBBIE MPOEKTHI, OIEHUBATH WMJEH C MO3MIMU HOBU3HBI, OPUTHHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISATh IMO3UTHBHOE CTPATETHUECKOE TIOBEIACHHWE B PA3IUYHBIX CHUTYaIMsX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJiajieHNe YHUBEPCAJIbLHBIMH PeryIsTHBHBIMM A€l CTBHSIMU:

1)camoopranu3anus:

UCIMOJIb30BaTh OMOJIOTMYECKHE 3HAHUS Ul BBIABICHHS NpoOJIeM M HUX pEUIeHHUs B
’KU3HEHHBIX U YU€OHBIX CUTYaIUsIX;
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BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUI LIEIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IMOCTYIKAaX 10 OTHOLIEHUIO K >KUBOW IMPHUPOJE, CBOEMY 3/10POBBIO M 30POBBIO
OKPYXKaIOIINX;

CaMOCTOSITENIBHO OCYILLECTBIISTh IMO3HABATEIbHYIO JESATEIBHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTb U (OPMYJIHUPOBaTh COOCTBEHHBIE 3aJa4d B O0Opa30BATENbHOW JESITEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENILHO COCTABJIATH IUIAH PeLIeHUs IPoOIeMbl ¢ Y4ETOM MMEIOLIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANIOYTCHUN;

JieN1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTb 3a PELICHUE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO U IPOSIBICHUIO IIMPOKOM PYIULMH B Pa3HBIX 00JaCTIX
3HaHUN, TOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIM YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAESITEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIAJICTh HABBIKAMU ITO3HABATEIHLHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICJIUTEJIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIB30BATh MPUEMBI pedIieKCUU
JUISL OLICHKU CUTYaI[H, BIOOpa BEPHOTO PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHIKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

3)npuHsATHE CeOs1 M APYIUX:

IPUHUMATH ce0sl, IOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YJIbTATOB AEATEIbHOCTH;

IpHU3HaBaTh CBOE NIPABO U MPABO APYTUX HA OIINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro 4eI0BeKa.

INMPEAMETHBIE PE3YJIBTATHBI

[TpenmerHble pe3ynbTaThl ocBoeHUs nporpaMMbl COO mo 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue g yueOHoro npenmera «buonorus» HaydHble 3HAHUS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JESATEIbBHOCTH MO MOJYyYEHUI0 HOBOTO 3HAHMS M NMPUMEHEHMIO 3HAHWU B Pa3IMUHBIX Y4eOHBIX
CUTyallUsiX, a TaKKe B PEAIbHBIX >KU3HEHHBIX CHUTYallMsX, CBS3aHHBIX C Ouosorueil. B
porpaMMe IpeaMEeTHbIE PE3YyIbTaThl IPEICTABIEHBI 110 TOAaM 00YUYEeHHUS.

[IpenmerHble pe3yabTaTbl OCBOEGHUs ydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTHMM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOpPMHpPOBAHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uosnoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIs PEIIeHUs )KU3HEHHBIX 33/1a4;

YMEHHUE PacKphIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHITUN: )KU3Hb, KIETKA,
opranu3M, Mera0osm3M (OOMEH BEIIECTB M NPEBpAIlCHHE JHEPTUH), TOMEOCTa3
(camoperynsinusi), ypOBHEBasi  OpraHM3alMsl JKHBBIX  CHCTEM, CaMOBOCIPOHM3BEICHHE
(penpoayKuusi), HacJIeACTBEHHOCTh, K3MEHUYUBOCTh, POCT U PA3BUTHE;

yMEHHuE u3jaraTb OWOJOTHMYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEeHTpajbHas JorMa MOJeKyJspHoW Ouonorun), 3akoHbel (I. Menpens, T. Moprana, H. W.
Baguiosa) u yueHus (0 LeHTpax MHOT00Opa3us M MPOUCXOKICHUS KyIbTypHBIX pacteHuit H. 1.
BagunoBa), onpeaensTs rpaHULbl UX TPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yMEHHUE Ba/IleTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJCHHWE U ONMHCAHUE
KMBBIX CHUCTEM, IIPOLIECCOB MU SIBIICHUM, OpraHM3alys M IPOBEJEHHE OHOJOTrHYECKOro
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SKCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYUYEHHBIX PE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSTHIA,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBObI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTATOB;

YMEHME BBIICIATh CYLIECTBEHHBIE NPU3HAKM BUPYCOB, KJIETOK MPOKAPHOT U 3YKapHUOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
NPEBpAIlCHUsT SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M HHEPreTHUecKOoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIUIOJOTBOPEHUS, PA3MHOKECHHUSI, UHIUBUAYAIBHOTO Pa3BUTHUS
opraHusma (OHTOTEHE3);

YMEHHE MPUMEHSATH MOJTY4YCHHbIC 3HAHUA JJIS 00BSCHEHUS OMOJOTMYECKUX MPOILIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELLIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECIeUeHUs
0€30MacHOCTH CBOETO 3JI0POBbS U 3[0POBBSl OKPYKAIOIIUX JIIOJIEH, COOJIIOIEHUS HOPM
IPaMOTHOTO TOBEJEHHUS B OKPYXAIOWIEH NPUPONHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
MCIIOJIb30BaHUsl JOCTHKECHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH JJs palrOHAIBHOTO
IPUPOIONOIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TEeHEeTHYECKHe 3aJaydl Ha MOHO- U JUTHOPUAHOE
CKpEeIIMBaHKe, CIEIUICHHOE HACIEO0BAaHHE, COCTABIATH CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUTSL TIpEe/ICKa3aHus Hacle0BaHUs TPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COOMOIATh MpaBwWia IpU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

yMEHHE KPUTHYECKH OILICHWBATh M WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIONIYIO TICEBJOHAYYHBIE 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpENCTBa
MaccoBOW MH(pOpPMAIMH, HAYYHO-TIONYJISIPHBIE MaTepUaIIbl), STUYECKHE aCIIEKThI COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOMIeHHs, 0000Imas
OMOJIOTHYECKYI0O HMH(POPMAIMI0 U3 HECKOJBKMX HMCTOYHHUKOB, T'PaMOTHO HCIOJIb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.

[IpenmerHble pe3ynbTaTbl OCBOEHMs ydeOHoro mnpeamera «buonorus» ¢ 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHUM O MeCTe M POJU OMOJOTMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MHpa U
HaYYHOTO MHUPOBO33PEHUS, O BKJIa/I€ POCCUICKUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeILEHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE pPacKpbIBaTh CO/Iep)KaHUue OMOJIOTMUECKUX TEPMUHOB U MOHATHUI: BUJI, TOMYJISIIINS,
reHooHA, SBONIONMS, JBUXKYHIME CHUIbl ((aKTOpbl) HSBOJIOLUHU, IMPUCIOCOOIEHHOCTh
OpPraHu3MOB, BHUA000pa30OBaHME, SKOJOTHYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEIYLIeHTHI, LIeTIH MMUTaHUs, SKOJIOrHYecKas nupamuaa, ouoreoneHos, onocdepa;

yMEHUE WH3/arate Ouosorndyeckue Teopuu (dBomonuoHHas Teopus Y. JlapBuHa,
CHHTETHUYECKAsi TEOPHS SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, uepenoBanus ri1aBHbIX HampaBieHM M nyted 3Bomonuu A. H. CeBeprosa, ydyeHus o
ouocdepe B. 1. Bepranckoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yMEHHUE BIa/leTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJEHHWE U ONMHCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJICHUN, OpraHU3aluss U TMPOBEACHHE OHOJIOIMYECKOTO
DKCIIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIYyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE NOJYyYEHHBIX PpEe3ylbTaTOB, HCIOJIb30BAHHBIX HAYUHBIX MOHSITUH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBObl HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJOTMYECKHX O0BEKTOB: BUJIOB,
HOMYJSAUA, TMPOJIYIEHTOB, KOHCYMEHTOB, pPEIyLIEHTOB, OHOTreOlEHO30B U HIKOCHUCTEM,
OCOOEHHOCTH  NPOIECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOIMYECKHX (DaKTOPOB Ha
OpraHU3MBI, IEPEHOCA BEIIECTB U MOTOKA YHEPTHH B SKOCUCTEMaX, aHTPOIIOT€HHBIX U3MEHEHUN
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B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMYECKHX IPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO O0ECTIeueHus
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYXKAIOLIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOWIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOMU onosoruu Ui palnKoHAIBLHOIO
[IPUPOIOIOIB30BAHUS;

YMEHHUE pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/lauM, COCTaBJIATh CXEMbl IEpeHoca
BELIECTB U SHEPTUU B 3KOcUcTEMaxX (LENU MUTaHUsA);

YMEHHUE BBIOJHATH JIAOOPAaTOPHBIE M MPaKTUUYECKUEe paboThl, COONIOAATh MpaBuia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHUE KPUTHYECKH OLIEHMBAaThb M HHTEPIPETUPOBATh MHPOPMALUIO OHOJIOIMYECKOrO
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBo HMHGOpMalMM, Hay4yHO-IOMYJSPHbIE MaTepualibl), paccMaTpuBaTh IJI0OAJIbHBIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIICHHIO K HUM COOCTBEHHYIO
HO3ULIHUIO;

YMEHHE CO3/aBaTh COOCTBEHHBIC NHCBMEHHBIE M YCTHBIE COOOMIeHHs, 0000Imas
Ouosnornyeckyro HMHGOpPMALMIO M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmmmuecTBo yacos DJIeKTPOHHBIE
HaumenoBanue
Ne O —— Konrpoanr IIpakrtu  (uudposbie)
n/n HPOrPAMMEI Bcero  HbIe yeckue o0pa3oBaTe/ibHbIE
padoTbI pa6oTbl  pecypchl
bu6mmoreka [JOK
1 buonorns kax Hayka 2 0 0.5 https://m.edso00.ru/7f41c292
2 JKuBbIE CHCTEMBI U UX 1 0 0 bu6mmoreka [IOK
OpraHu3aIus https://m.edso0.ru/7f41c292
3 XUMHWYECKUN COCTaB U 8 0 1 bu6mmoreka [IOK
CTpOEHHE KIETKU https://m.edsoo.ru/7f41c292
4 KuzneneaTenbHOCTD 6 0 0 bu6mmoreka [JOK
KJIETKH https://m.edso0.ru/7f41c292
T By HOC 5 0 p  bubmorexa HOK
JIBUILY https://m.edso0.ru/7f41c292
pa3BHUTHE OPTAHU3MOB
N it 8 0 15  bubmiorexa [IOK
3Me oc ' https://m.edso0.ru/7f41c292
OpPTaHH3MOB
7 Cenexkuusi OpraHu3MoB. 0 0 bubnuorexa [JOK
OCHOBEI OMOTEXHOIOTHH https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
8 Pesepsroe Bpems 2 0 0 https://m.edsoo0.ru/7f41¢c292
OBILIEE KOJIMYECTBO 34 0 4
YACOB I10 [TPOT'PAMME
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https://m.edsoo.ru/7f41c292

11 KJIACC

KoaundecTBo uacoB DJIeKTPOHHBIE
HaumenoBanue
Ne A31e/10B 1 TeM Kourpoar IIpakru | (uudposbie)
wn P Bcero  HbIe YyecKHe oGpa3oBaTe/bHbIE
NMPOrpaMmblI
padoThbI padoTbI pecypchl
1 OBOJIIOLIMOHHAS 9 0 1 bu6mmoreka [IOK
OMOJIOr U https://m.edsoo.ru/7f41cc74
2 B;;BHHHTI;IZO;:;i; o 9 0 0.5  bubmuorexa HOK
p ' https://m.edsoo.ru/7f41cc74
3emie
3 Opranu3mMsl 1 5 0 1 bubnuorexa [JOK
OKpYy>Xarolas cpejia https://m.edsoo.ru/7f41cc74
4 aclfofolfli:zi;e 9 0 o  bubmiorexa HOK
https://m.edsoo.ru/7f41cc74
CUCTEMBI
bu6mmoreka [IOK
5 Pesepsroe Bpems 2 0 0 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO 34 0 25
YACOB I10 [TPOTPAMME '
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