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MNOACHUTEJIbHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
NOIX0/0B K (OPMHUPOBAHMIO COZIEpKaHUs ydeOHOoro mpenmera «buonorus» cocraBWIn:
koHuenryanbHbie nonoxeHus OI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH, COJEpKAHUS,
pe3ynbTaToB OOyueHUss U TpeOOBaHUN K YPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
O0IMMX LENSIX W MPUHIHUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHETO
obmero obpazoBanusi B Poccuiickoit denepanun, a Takke MOJIOKEHUS O crienu(uke OUOIOTHH,
e 3HAUYEHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECHEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpPEIeICHbl OCHOBHbBIE (DYHKIIUU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma no 6uosioruu naéT MpecTaBiIeHUe O LENsAX, 00 001el cTpaTteruu o0y4eHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYarOIIMUXCS cpeAcTBaMu ydyeOHoro mnpeamera «buomnorusy,
ompezenseT o0sg3aTeNbHOE MPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpYy, pacmpeleieHue Io
paszenaM U TeMaM, PEKOMEHJYEMYIO IOCJIE0BAaTeIbHOCTh U3yUeHUsl y4eOHOro marepuania c
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBS3€H, JIOTHKH 00pa30BaTeIbHOTO TpOIecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yYaroMXCs.

B mnporpamme mo OHOJOTMM Tak)Ke YYUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANPEJMETHBIM M MPEAMETHBIM pe3ylibTaTaM O0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/y4eOHBIX JeHCTBUN 00yJYaromuxcs 1Mo
OCBOEGHUIO COJIEpP KaHUs OMOJIOTHYECKOr0 00pa3oBaHUsl.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIif ypOBEHb) peaqn30BaH MPUHIIUIL
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYeMy B HEH MPOCMAaTpPHBAETCS
HAIpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBSI3aHHBIX C (POPMHPOBAHHWEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IIEHHOCTHBIX  OpUEHTAIMH JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHHUS,
OpeJCTaBICHUH O 370pOBOM o0OOpa3e KHU3HM M OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npuponHoii cpene. IloaTomy Hapsigy ¢ w3ydeHHEM OOMEOMOIOTHYECKUX TEOpHH, a TakKe
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAOUINX B HUX
IPOIIECCOB B MpOrpaMMe MO OHOJOTMU YJEeNeHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYEHHBIX
3HaHWI B TOBCETHEBHOM KM3HU AJIsl PEIICHUs MPUKIAJHBIX 33/1a4, B TOM YHCIe: TPOGUIaKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHHUS HKOJIOTUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKarolled MpUpOIHON cpene,
aHaIM3a BIMSHUS XO3SHCTBEHHOM [EATETHHOCTH YENIOBEKAa Ha COCTOSHUE MPUPOTHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHHUMAHMS K MPUKIAJAHON HAMpPaBIEHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOIUMOCTBHIO 00€CTeUeHUs] YCIOBHU JUTsl PEIICHUs
OJTHOW M3 aKTyaJbHBIX 3a/1a4 ITKOJLHOTO OMOJOTHYECKOro 00pa30BaHus, KOTOpask MpeAroiaraet
dbopMupoBaHHE Yy OOYYAIOIIUXCS CIOCOOHOCTH aJalTHPOBAThCS K H3MEHEHHSIM JIUHAMHYHO
Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMs 3aHMMaeT BakHoe MecTo. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOydYalOIIUMXCS MPEICTABICHUNH O HAy4yHOM KapTHHE MHpa,
pacmupsieT 1 0000IIaeT 3HaHUS O JKUBOU MPUPOJE, €€ OTINIUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpTaHMW3aIllMyl W OHBOJIOLHU, CO3MaET YCIOBUSA JUISA: TO3HAHUS 33aKOHOB JKUBOW MPUPOJIBI,
dopMupoBanus (YHKIMOHATIHLHOW TIPaMOTHOCTH, HABBIKOB 37J0pOBOro M Oe3omacHOro obdpasa
KHU3HH, YKOJIOTHIECKOTO MBIIUICHUS, [IEHHOCTHOTO OTHOIICHHUS K )KUBOI MPHUPOJIE U YETIOBEKY.



bonbuioe 3Hadenwe OWONOrHsT HMMEET TaKkKe JJs pPEIIeHUS BOCHUTATENbHBIX U
Pa3BUBAIOIIMX 33]a4 CpelHEero ooduiero oopa3oBaHus, ConUanu3anuu odyJaromuxcs. M3ydenne
Ounonoruun obecrieunBaet YCIIOBUS JUISL (dhopMupoBaHHS WHTEJJIEKTYyAJIbHBIX,
KOMMYHHKAITUOHHBIX W HWH(QOPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
MHTETpaly OUOJIOrMYECKUX 3HAHUN C MPEICTABICHUSAMU U3 JAPYTUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHble MMOJI0KEHUS O MTpelHAa3HAYCHUH Y4eOHOTO
npenmera «buonorHs» COCTaBHIM OCHOBY JUIS ONPEICIICHUS TOIXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHHIO €TO COACPIKAHUS, TPEICTABICHHOTO B IPOrPaMMe 10 OHMOJIOTHH.

OTt60p conepkanusi yaueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYarOLIUecs JAOKHbI
OCBOUTH 3HAHUS W YMEHHS, 3HAYMMbIC ISl (POPMUPOBAHMS OOIICH KYJIBTYPHI, ONPECIISIONINe
aJICKBaTHOE TIOBEJICHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCEIHEBHOM KH3HU U MPAKTHYECKOH nesTenbHOocTH. Ocoboe MECTo B ATOM CHUCTeMe 3HAHUI
3aHUMAIOT O3JEMEHTHl COJIEpP)KaHUs, KOTOphIE CIyKaT OCHOBOM g  (QOpMHUpPOBaHUS
MPEJACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTMHE MHpPAa M ILEHHOCTHBIX
OpHEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIOIIMX T'YMaHU3AIUN OMOJIOTHYEeCKOro 00pa3oBaHUs.

CTpyKTypHpOBaHHE COJEpXKaHUS y4yeOHOro Marepuaina B MporpamMme Mo Ouosoruu
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTSIX
J)KMUBOM TPUPOABI, O €€ YPOBHEBOM OpraHu3aldd W 3BOJIOUMU. B COOTBETCTBMHM C 3THUM B
CTPYKType yudebHoro mnpeamera «buonorus» BbIIEIEHBI CIEAYIONINE COACpP)KATEIbHbBIC JTUHUU:
«buonorus kak Hayka. MeToabl HAyYHOTrO No3HaHUs», «KieTka kKak OuoIoruyeckas CUCTEMay,
«Opranu3m Kak Ouosoruyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«IBOIOLHUS KUBOU MPUPOIBI», «IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

[lenp m3ydenuss yueOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIQJICHHE
00y4JaroIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u MpuoOpeTeHrne YMEHHUI UCIOB30BaTh 9TU 3HAHMS ISl TPAMOTHBIX JIEHCTBH B
OTHOIIIEHUU OOBEKTOB KMBOU MPUPOJIBI M PEIICHUS PA3TUUHBIX KHU3HEHHBIX MPOOJIEM.

Joctuxenue nenu u3zydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE
obecrneunBaeTcs pelieHneM CIEeIYIOIMUX 3a1au:

OCBOEHHE OOYYaIOIIMMUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTAX, TUIOTE3aX, MpaBWjaX, CIyXKalluX OCHOBOW s (opMupoBaHUs
MPEJCTABICHUA O €CTECTBEHHO-HAYYHOM KApTHHE MHUpPa, O METOAaX HAy4YHOIrO ITO3HaHUS,
CTPOEHUH, MHOTOOOpa3HMH U OCOOCHHOCTSX KHMBBIX CHCTEM pPa3HOTO YPOBHS OpraHHU3allui,
BBIIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopmupoBaHre y OOYyYaroUUXCsl MO3HABATEIbHBIX, MHTEIJICKTYAIbHBIX M TBOPYECKUX
CIOCOOHOCTEH B MPOIECCE aHAIM3a JIAHHBIX O IMYTSAX Pa3BUTHSA B OMOJOTUM HAYYHBIX B3TJISAJIOB,
UJIEW U MOJXO0J0B K U3YUYECHUIO )KUBBIX CUCTEM PA3HOI0 YPOBHS OpraHU3aLNM;

CTaHOBJIEHHE Yy OOydYaromuxcsi oOIed KyabTyphl, (YHKIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHUW OOBSCHATH W OIEHWBATH SBJICHUSI OKPYXKAIOIIETO MHUpa >KUBOWU MPUPOABI HA
OCHOBAHUWU 3HAHHWH U OMBITA, TTOJTYYCHHBIX TTPU U3YICHUH OUOJIOTHH;

dbopMupoBaHHE Y OOYYArOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYEHHE OMOIOTHYECKHX
3HaHUM B NPAKTHUYECKOM JAEATEIBbHOCTH 4YEJIOBEKAa, PAa3BUTHUU COBPEMEHHBIX MEIMLMHCKUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;



BOCIIUTaHHE YOCKIAEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEIIOBEKOM >KHBOM IPHPOIHI,
HE00X0IMMOCTH OEpPEKHOTO OTHOUICHHUS K HEH, COOIOIEHUS AITUYECKUX HOPM IPU MPOBEACHUN
OMOJIOrMYECKHUX MCCIICIOBAHUM;

OCO3HAHHME LEHHOCTH OMOJOrMYECKHX 3HAHUM ISl TMOBBILICHUS YPOBHS SKOJIOTHYECKOMH
KYJBTYPBI, U5l POPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;

NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B IOBCEIHEBHOW JKWU3HU JUIS OICHKH
MOCJIEICTBUI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAaIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBI0, 00OCHOBAHHE U COOIOICHHE Mep MPOPHIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM ypOBHE,
SIBIISICTCS.  00SI3aTEIbHBIM yUEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC MTPEIMETHIY.

Jlist u3ydenust Ouosioruy Ha 6a30BOM YPOBHE CPETHETO OOIIero 0O0pa3oBaHUsI OTBOIUTCS
68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COILEPKAHUE OBYYEHMUSA 10 KIIACC

Tema 1. Buojsiorus kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMH H JIPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrucreMa OMOJOrHYeCKUX HayK.

MeTo/1p1 TO3HAHMS KUBOM NPUPOIbI (HAOIIOEHIE, SKCIIEPUMEHT, OIMCaHue, U3MEpEHHeE,
KJIacCU(UKAIIUsS, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

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

Tabmue! u cxeMbl: «MeTo/Ibl TO3HAHUS KUBON TPUPOIBI.

JlabopaTopHble U NpaKkTHYeCcKHe padoThI:

[Tpaktueckass pabora Ne 1. «lcnonbp3oBaHuE pa3iaMYHBIX METOJOB IpPU H3YYEHUU
OHOJOTHYECKIX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

XKuseie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT H3ydeHus: Omonornu. OTIMYue >KUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPO/IBI.

CpoiicTBa OumocucteM M HX pa3HooOpaszue. YPOBHU OpraHu3alud OUOCHCTEM:
MOJIEKYJIAPHBIM,  KJIETOYHBIA,  TKAHEBbIM, OpPraHW3MEHHBIM,  NOMYISLHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTE01eHOTUYECKHIA), OMOC(hHEPHBIA.

JdemMoHcTpaumMu:

Tabmupel u cxembl: «OCHOBHBIE MPHU3HAKU KU3HU», «YPOBHU OpPraHHU3aIUU >KUBOU
PUPOIBI.

O6opynoBanue: moaens Mosekyinsl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH ~ cOCTaB  KJIETKM.  XHMHUYECKHME  DJJEMEHTBI:  MaKpOdIJIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

@yYHKIMK BOJABl M MHUHEpPAJIbHBIX BellecTB B kierke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u ctpoeHune 0elIKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnmbIe
U 3aMEHHMble AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAs, TPETUYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBoMcTBa 0enKkoB. buonornyeckue GyHKIMN OEITKOB.

®epMmeHThl — OHojoruyeckue karaiausaTopbl. CTpoeHue (epMeHTa: aKTHBHBIM ILIEHTD,
cyOctpatHas crneuuduuHoctb. Kodepmentsl. Burtamunbl. OTiuuust  (QepMEeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aToOpPOB.

YrneBoabl: MOHOCaxapubl (TJIFOKO3a, prd03a 1 1e30KCUprd03a), Aucaxapuasl (caxaposa,
JaKTO3a) W MoJucaxapuabl (Kpaxmal, TJIUKOTeH, IeJultoio3a). buonornueckue ¢(yHKIMHM
YIJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPOGDHOOHBIE
cBoiictBa. buonornueckue ¢pynkiuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB U JIMIUAOB Kak
VCTOYHUKOB DHEPIHH.

Hyxneunossie kucnotsl: JJTHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIIEMHOBBIX KUCIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne n ¢dynxuum PHK. Buner PHK. AT®: ctpoenue u

GyHKIHIH.



[uronoruss — Hayka o kiuerke. Kiierounas teopus — nmpumep B3aUMOJCHCTBUS UACH U
(dakTOB B HAYYHOM MO3HAHUH. METO bl H3YUCHHSI KIICTKH.

Krnerka kak nenoctHas xuBasi cuctema. OOmue Mpu3HaKku KIETOK: 3aMKHYTasi HapyKHas
memOpana, mosiekyinbl JIHK kak reneTrueckuil anmapar, CHCTEMa CUHTE3a Oeka.

Tunbel KIETOK: JyKapuoTudeckas M mnpokapuotudeckas. OCOOCHHOCTH CTPOCHHUS
MIPOKApPUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhl KIETOK — KJICTOYHASs CTCHKA, TIMKOKAIWUKC, WX (YHKITUH.
[InasmaTtuueckas MemOpana, e€ cBoiWcTBa M (¢yHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpannbie opraHouibl kietku: DIIC, anmapar ['oabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHouibl KJIETKH: MHUTOXOHJPHUH, MacTuibl. [IpoucxoxaeHne MHUTOXOHAPUNA U TUIACTH/I.
Buner mactua. HememOpaHHbIe OpraHOWIBI KIIETKH: PUOOCOMBI, KIIETOYHBIHN IEHTP, [ICHTPHOJIH,
PECHUYKHU, KI'yTUKH. DyHKIIMY OPraHOMIOB KIETKU. BriatoueHusl.

SAnpo — perynsaTopHslif eHTp KiaeTku. CTpoeHue sapa: saepHas o0o0uka, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BenIecTB B KIETKE.

JdeMoHcTpanum:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOJIEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuner u cxembl: «llepuonuyeckas Tabmuia XUMHYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJICKYJIBI BOJIbI», «bruocuHTe3 Oenkay, «CTpoeHne MOIeKyibl 6enka», «Ctpoenue pepmeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl ATD», «CTtpoeHne 3ykapruoTHYECKON
KJeTkn», «CTpoeHue KUBOTHOM KIeTKW», «CTpOEHHE pPACTHTENbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/ipa KIETKN», «Y TIeBOAbY, «JIMmuasn.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIIPENapaThl PACTHUTENIbHBIX, KUBOTHBIX M OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

JlaGopaTopuast pabora Ne 1. «/3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)».

Jlaboparopuas pabota Ne 2. «M3yyeHHe CTpOEHHSI KJIETOK PACTEHUU, KUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U X OMHUCAHHE.

Tema 4. ’/KuzHeneaTeIbHOCTDH KJIETKM.

OO6meHn BemiecTB, WIM MeTa0OMU3M. ACCUMWISAIMS (IJIaCTUUECKU OOMEH) u
TUCCUMUIIALINS (DHEpreTuUecKuii 00OMeH) — IBe CTOPOHBI €IMHOTO Tpolecca MeTabonusma. Poib
3aKOHOB COXPAHEHHUS BEI[ECTB ¥ SHEPTUU B TOHUMAaHUU MeTaboImn3ma.

Tumner oOMena BerecTB: aBTOTpodHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEHE
BEIIIECTB U MIPEBPAIICHUHN YHEPTHUHU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (as3el ¢dotocuHTe3a. Peakimm (doTocuHTe3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE (POTOCHHTE3A AJIs KU3HU Ha 3eMie. BiusHue ycnoBuit
cpenbl Ha GOTOCUHTE3 U CTIOCOOBI MOBHITIICHUS €T0 MTPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.



XeMocHHTe3. XEeMOCHHTE3UpYIoIIue OakTepuu. 3HAUCHHE XEMOCHHTe3a [UIsl KU3HU Ha
3emue.

OHepreruyecknii oOMeH B  KieTke. PaciieruieHne  BEINECTB, BBICICHHE U
aKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. JTambl dHEpreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE JibIXxaHue. OKHUCIUTENIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FHEPTETHIESCKOTO OOMEHa.

Peakumu wmarpuuHoro cuHrte3a. ['enermueckas wunpopmamus u JHK. Peammuszaums
TeHEeTUYeCKON MH(popMalMu B KieTke. ['eHeTHUecKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
MatpuuHblii cuate3 PHK. Tpancusius — 6uocunTe3 Oenka. Drtamnbl TpaHcasanuu. Koauposanue
aMUHOKHUCIIOT. Ponb pubocom B GrocuHTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. HMcropusi otkpeitus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS U KU3HEHHOTO IIMKJIa BUpPYcoB. bakrepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIe BUpycaMu. Bupyc uMMyHOAepUIINTa YeTOBEKA

(BUY) — Bo30oymutens CIIMJla. OOpaTHas TpaHCKpHUIIMS, peBepTa3a U HWHTErpasa.
[TpodunakTrka pacnpocTpaHEHUS BUPYCHBIX 3a00ICBAHHIA.
JdemMoHcTpaumMu:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmuubt u  cxembl: «Tumbl  nuranus», «Mertabonusm»,  «MUTOXOHAPUSY,
«QHepreTrueckuii oomMen», «Ximoporact», «Dotocunres», «Ctpoenne IHK», «Ctpoenue u
¢yHKIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupycoi»,
«bakrepnoparn», «Crtpoenue u xku3HeHHbId nuka Bupyca CIIW[la, OGaxtepuodaray,
«Pemmukanmsa JJHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
6enka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHIMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1uki, uiaM KU3HEHHBIA MK kineTku. MuTtepdasza u muros3. I[Ipoueccsl,
nporekaromue B uHTepdasze. Permmukanus — peakuusst marpuunoro cunteza JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuOTHUIl. J[MIIOMIHBIMN W TarIOWAHBIA XPOMOCOMHBIE
Habopel. XpoMaTuapl. LluTonoruyeckne OCHOBBI Pa3MHOXKEHHMSI M MHAMBUAYAJILHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenne xnerkn — muto3. Craaguum muto3a. Ilpoiecchl, mpoucXonsiue Ha pa3HbIX
CTaugIX MUTO3a. bBromorndeckuii CMBICII MHTO3a.

[Tporpammupyemasi rudesb KJIETKH — allonTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MojioBoe. Buapl  Oecrnonoro
Pa3MHOXKEHHUS: JIeJICHHE HaJIBOE€, MOYKOBAHUE OJHO- MU MHOTOKJIETOYHBIX, CIOPOOOpa3oOBaHUE,
BETE€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJICKLIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIAMYUS OT OECroI0ro.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsmuye Ha craausx menosa. [loBemenne
XpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbICaT M 3HaYEHUE MEN03a.

["ameTorenes — npotecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [10JI0BBIE *Kene3bl:
CEeMEHHUKU M sSUYHMKH. OOpa3zoBaHHE M Pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo30ui,
AllleKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTPOEHHUS SHIEKIETOK H
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.



NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpUOTEHE3).
Otansl AMOPHOHATBHOTO PAa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: APOOJIGHUE, TacTPYJISIUA,
opranorenes. IlocTamMOpuonanbHOe pa3BuTHE. THIIBI TOCTAIMOPHOHAILHOTO Pa3BUTHS: MPSMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIC
BBI3bIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pazBute pacteHuil. OHTOreHe3 HBETKOBOIO PACTEHHUs: CTPOCHUE CEMEHH, CTaIuu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuie! u cxeMbl: «DopMbl pa3MHOKEHHSI OPraHU3MOBY, «/|BOITHOE OIIOIOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pacTeHUi», «lleieHne KIeTKu
OaxTtepuii», «CTpoeHue MOJNOBBIX KIETOK», «CTpoeHHE XpOMOCOMBI», «KIETOUHBINH LUK,
«Penmukanus THK», «Mwuto3», «Meios», «lIpsmoe u Henpsmoe pasButue», «l'amerorenes y
MJIEKOMUTAIOIINX U YeJIOBEKa», «OCHOBHBIE CTaIUN OHTOIEHE3A).

O6opynoBaHue: MHKPOCKOI, MuUKpompenaparsl «CrepMaTo30UIbl MIIEKOMUTAIOIIETOY,
«SlinexiieTka MIEKONUTarIero», «KapnokuHe3 B KJIETKaX KOpEIIKa JIyKa», MAarHUTHas
MoJenb-anmmInKanms «/lenenue knetkny, moaens JJHK, Mmogens meradazHoil XpOMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaboparopHas pabota Ne 3. «HabmrogeHne MuTo3a B KIETKaX KOHYMKA KOPEIKa JIyKa Ha
TFOTOBBIX MUKPOIIPENapaTax.

JlaGopatopnast pabora Ne 4. «/3ydyeHwe CTpPOEHHS TOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHetuku. Mcropuss pa3BuThs TreHETHMKH. Pojib OHUTOIOrMM M
HMOpHOJIOTHUN B CTAHOBJICHUU F'€HETHKHU. BKi1ag poCCHICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
TeHeTUKU. MeTobl TEeHEeTUKH (THUOPHUIONIOTUYECKUHM, UHUTOTEHETHYECKH, MOJIEKYIIpHO-
reHeTudyecknuil). OCHOBHbIE T€HETUYECKHE MOHATHUSA. | eHeTnueckass CHMBOJIMKA, UCIIOJIb3yeMasl B
CXEMax CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HAacJelOBaHUS  NPU3HAKOB, ycTaHOBJIEeHHble [. MeHnaenem.
MonorubpunHoe ckpelyBanue. 3akoH eAMHO000pa3usi ruOpu10B nepBoro nokoneHus. Ilpasuio
JTOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. ['mmore3a uucrtorel ramer. IlomHoe u
HEIOJIHOE JOMUHUPOBAHHME.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOrO  HACJEIOBAaHUS  MPU3HAKOB.
LluToreHeTHUeCKUe OCHOBBI JUTHMOPHUIHOIO CKpELIUMBaHMs. AHAJIM3UPYIOIIEe CKpelUBaHHE.
Vcnonb30BaHue aHAIM3UPYIOLIETO CKPEIMBAHU ISl ONPE/IeTIeHNs] TEHOTHUIIA OCOOH.

CuenneHHoe HacieoBaHue npusHakoB. PaGora T. Moprana mno cremieHHOMY
HacJeI0BaHUI0 TeHOB. HapyllieHue cluerieHns TeHOB B pe3yibTaTe KPOCCUHIOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. [ eHeTHYeCKHEe KapThI.

I'eneruka nona. XpoMOCOMHOE OIPENEICHUE 10Ja. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
I'omorameTHele W rereporaMeTHble opraHu3Mbl. HacnenoBaHume NPU3HAKOB, CIEIUIEHHBIX C
MTOJIOM.

W3meHunBOCTh. BUIbl I3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACJIeACTBEHHAsA. Ponb cpenbl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKANUOHHOW H3MEHUYHBOCTH.
BaprannonHbIi psg u BapuanvoHHas Kpuas. Hopma peakiuum npusnaka. KonuyecTBeHHbIE 1
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALIMOHHONW N3MEHYMBOCTH.



HacnenctBenHasi, iy reHoTUNUYecKasi, "3BMEHYMBOCTh. KoMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 u 1oNOBOM mpolecc — OCHOBA KOMOMHATMBHOM WM3MEHUMBOCTH. MyTallMOHHAas
M3MEHUYMBOCTh. Kiaccudukammsi myranuii: TeHHbIE, XpPOMOCOMHBIC, T€HOMHBIE. YacToTa u
MPUYMHBI MyTarii. MyTareHHble GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHOM
n3menurBocty H. M. BaBunosga.

BHesinepHas HacneCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T€HETHUKU YEJIOBEKA!
TeHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHHA, MOJEKYISIPHO-
reHetudyeckuid. COBpEeMEHHOE OIpEeAeNICHUE TE€HOTHUIIA: ITOJHON€HOMHOE CEKBEHHPOBAHME,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomomibto [1[[P-ananusa. HacnenctBenusie 3a0onieBaHus
YeJoBeKa: TeHHble O0oJie3HH, OOJEe3HHM C HACIEACTBEHHOW MPepacloiOkKEeHHOCTHIO,
XpoMocoMHble ©Oone3Hu. ComaTuueckue M TIeHepaTHBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHLIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKUA U JICUCHUS T€HETHUYECKUX
Oone3nell. MeauKo-TeHeTHUeCKOe KOHCYIbTHPOBAHME. 3HAYCHHE MEAMIIMHCKOM TeHETUKH B
NPEOTBPALICHUN U JICYEHUH TeHETUIECKUX 3a00JIeBaHHUI YeTI0BEKa.

JdemMoHcTpaumMu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBmiios.

Tabmumel 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHKUE M €T0 IUTOTCHETHYECKAsl OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro I[UTOTEHETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3auMopeiicTBrue ajuiebHBIX T€HOBY, «l eHeTnYecKkne KapThl pacCTEHUM, KUBOTHBIX
U yeloBeka», «l'eHeTuka mojay, «3aKOHOMEPHOCTH HAaCJIEIO0BaHUS, CLEIUIEHHOTO C IIOJIOMY,
«Kapuotunsl demoBeKa W JKUBOTHBIX», «Buasl wu3MeHunmBocTH», «MoaudukannoHHas
M3MEHUYUBOCTHY, «HacnenoBanue pesyc-dakxropay, «['eHeTnka rpymnm KpoBu», «MyTalnoHHAsS
U3MEHYUBOCTbY.

Ob6opynoBanue: Moaenu-anmiaukauun «MoHoruOpuaHoe ckpemuBaHue», «HenomaHoe
JOMHUHHUpOBaHHe», «/urubpuanoe ckpemmBanue», «llepekpé€cT Xpomocom», MHUKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, mytanuu HopMbl KPBUTEEB U OKPACKHU Telna), repdbapuit
«I"opox moCceBHOW».

JlabopaTopHble U NpakTHYeCKUE PadoThI:

JlaGopaTtopHnast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPUAHOTO U JTUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIIpENapaTax.

Jlaboparopuas padota Ne 6. «M3yyenre MoaU(PHUKAITMOHHON U3MEHUUBOCTH, ITOCTPOCHHE
BAPUALMOHHOTO PsI/1a ¥ BAPUALIMOHHON KPUBOI».

Jlaboparopnas pabora Ne 7. «AnHamu3 wyTtanuii y Jpo3oduiasl Ha TOTOBBIX
MUKpOIpenaparaxy.

[TpakTuueckas pabota Ne 2. «CocTaBineHue U aHAIH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexuusi KaKk HayKa ¥ MPOLECC. 3apOkKICHUE CEJICKINU U ToMecThkanus. Yuenue H. U.
BaBuiioBa 0 IeHTpax NPOUCXOXKIEHUS M MHOT000pa3us KYyIbTYPHBIX pacTeHuid. LleHTpsl
MPOUCXO0KICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/A, LITAMM.

CoBpeMeHHbIE METOBI CENeKIMU. MacCOBbI U MHAWBUAYAIBHBIN OTOOPHI B CENEKIIMH
pacTeHu# U XUBOTHBIX. OTieHKa dKCTephepa. bIu3KOpOoACTBEHHOE CKpEIIMBAaHNE — MHOPUIUHT.
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UYucras nuHusa. CkpemuBaHue 4YHUCTBIX JIMHUK. ['erepo3uc, wnu rubpugHas cuia.
HeponctBenHoe ckpemmBanne — ayrOpuauHr. OtmanéHHas ruOpugusanus W e€ YCHeXH.
NcKyCCTBEHHBI MYTAareHe3 M MOJYyYECHHE MOJUILIONIOB. J[OCTHXKEHUS CEJNEKLMU PaCTCHUM,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHoyorus Kak oTpaciib NPOU3BOJACTBA. ['€HHAs WHXKEHepHs. OTalbl CO3JAHMS
pekomOunantHoit JIHK wm Tpancrennsix opranu3moB. Kierounas wumxeHepus. Kierodnsie
KyJbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHuid. KiioHupoBaHue BBICOKONIPOIYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHUecKHe mpodiembl. MO —
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpamuu:

IToprpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. 1BaHoB.

Tabmuel U cxembl: Kapra «L[eHTpBl TPOMCXOXKICHUS W MHOTOOOpa3usi KyJbTYpPHBIX
pactenui», «llopoabl JOMaIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OTnanéHHas
rubpunn3amus», «Paborel akamemmka M. @. HBaHoBay, «llomummongus», «OOBEKTHI
ouorexHonorun», «Kierounsie KynbTypel U KJIOHHUpOBaHUE», «KOHCTpyHpoBaHME U TIEPEHOC
TE€HOB, XPOMOCOM.

O6opynoBaHue: MyJIsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035IICTBEHHbIE PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypcusi «OCHOBHBIE METOJIbI U JIOCTHUIXKEHUS CEJICKIMU PACTCHH W >KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIUYHOE
X035UCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO ILICHTPA)».

11 KJIACC

Tema 1. JBosonMoOHHAsA OHOJIOTHS.

[TpennocbuIKM BO3HMKHOBEHHS 3BOJIOLMOHHON TEOpUHU. DBOJIOLMOHHAS TEOpPUS U €€
MecTO B Orojoruu. BinsHue 3BOIIOIIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTHUX HAYK.

CBuzerenbcTBa 3Bomonuu. [laneoHTonornyeckue: MOCIEA0BaTENbHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJOIMUYECKOMN JIETONUCH, NepexoanHble (hopMbl. buoreorpadpuueckue: cxoacTBo
U paznuuue GayH u Gpop MaTepUKOB U OCTPOBOB.

OMOpPHOIOTMYECKHE: CXOJCTBA U pa3iuuus SMOPHOHOB DPAa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJOTUYHbIE, PYIUMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHE: CXOJICTBO MEXAHHW3MOB HACJEACTBEHHOCTH H
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBHHU3MA.
JBukyiye Ccwibl ABOMIONMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPaHUYEHHOCTH PECypcoB, HeompeAeNéHHas H3MEHUYMBOCTb, OOphOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus 3Bomonuu (CTI) u e€ ocHOBHBIE TTOJIOKEHUS.

Muxkpososmtonus. [Tomynsius Kak equHUIA BUAa U 3BOJTIOLUH.

JBmwxkyume cuibl ((hakTopbl) HBOJIONUHM BUAOB B NMpHpoJe. MyTallMOHHBIM mpolecc U
KOMOMHATUBHAs HM3MEHYUBOCTh. [lomynsiuoHHble BOJHBI W Jpeiid renoB. M3zomsamus u
MUTpaIus.
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EcrectBeHHbIli 0TOOp — HampaBisiomui (Gaktop 3BoJONUHA. POPMBI €CTECTBEHHOTO
otbopa.

[Tpucnoco0IeHHOCTh OPraHU3MOB KaK pe3yJbTaT dBOJIOIUH. [IpuMepsl pUCOCOOIeHU
y opranu3MoB. ApoMop(h 036l ¥ U0 AT TAIIHH.

Bun u BumooOpazoBanue. Kputepum Buma. OcHOBHbIe (OpMBI BHI000pa30BaHUS:
reorpa)u4ecKoe, IKOJIOrHUECKOE.

MakposBomrorusi. @opMbl 3BOTIONUK: (UICTUYECKAs, NTUBEPTCHTHAs, KOHBEPreHTHas,
napasuienbHas. HeoOpaTuMocTh 3BOIOLUY.

[TpoucxoxneHue oT HEeCIeUATM3UPOBAHHBIX MIPEAKOB. [Iporpeccupyromas
crienManu3anys. AxanTuBHas paadaiusl.
JdemoHcTpaumuu:

[Toprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromep, A. H. CeBepuos.

Tabmuubl u cxembl: «Pa3BuTue OpraHudeckoro mupa Ha 3emie», «3apo/blIlin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «@PopMbl OOprObI 3a CYyLIECTBOBaHHUEY,
«EcrecTBeHHbli  0TOOp», «MHOrooOpa3ue copToB pacTteHmit», «MHOroodpasue mopoj
JKUBOTHBIX», «[lonmynmsaunumy, «MyTtannoHHas MU3MEHYMBOCTDY, «ApomMopdo3bI»,
«Mnnoanantanumny», «OO0mas nereHepanusy», «JBrkyiye cuiibl 3Bodronun», «Kapra-cxema
mapmipyra myremectBus Y. Jlapsunay, «boppba 3a cymectBoBanue», «lIpucmoco6ieHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bum000pazoBaHme», « IKOJIOTHISCKOE BUI000pa30BAHUE).

Ob6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3JINYHbIMU TUIIAMH OKPACKH, HAOOP IJI0JI0B U
ceMsiH, KoJutekuus «lIpumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJielib «OCHOBHBIE
HaIpaBJIEHUS 3BOJIOLUNY, 00bEMHAs MoJieNb «CTpOEHUE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpapuyeckas kapra wmupa, Koiekuus «@PopMbl COXPaHHOCTH HCKOIAEMBbIX
JKUBOTHBIX U pacTeHHi», Mozenb anmmkanusa «llepekpéct Xxpomocom», BIaKHbIE Ipenaparsl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/Ipozodunay (HOpMa,
MyTaluuu (GOpMbI KPbUIbEB U OKPACKH TEJA).

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaGopatopHas padota Ne 1. «CpaBHeHuUe BUIOB 110 MOP(}OIOTHIECKOMY KPUTEPHION.

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

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU Ha 3emJie.

JloHay4HBIE IIPEICTaBICHUS O 3apOXKACHHUU >KM3HU. HaydHble rumore3bl BOSHUKHOBEHUS
KHU3HM Ha 3emiie: a0MOreHe3 W MaHCHepMus. XUMHUYecKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYEeCKHX. OKCIEPUMEHTAIBHOE  MOJATBEPXKJIECHUE
XUMUYECKOW 3BoJronnK. HavdanbHable 3Tanbl Ononorudeckoit sBomtonuu. ['unoreza PHK-mupa.
dopMHUpOBaHUE MEMOpPAHHBIX CTPYKTYP M BO3HUKHOBEHHE MPOTOKIETKU. [IepBble KIETKH U MX
3BOJIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

Pasutme >xu3Hm Ha 3emsie 1o dpam u  nepuonaMm. Karapxeil. ApxeWckas H
npoTepo3oiickas dpel. [lanmeos3oiickas spa u €€ TEpPHOIbl: KEMOPHHCKHUMA, OpPIOBUKCKHM,
CUJIypUHCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so30iicKas opa 1 €€ IepUOAbl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

Kaiino3zolickas 3pa v €€ nmepHuo/ibl: MaJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.
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XapakTepucThKa KiIMMaTa M TEOJIOTHYECKUX MpolieccoB. OCHOBHBIE ATallbl ABOJIOIUU
pPacTUTENBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud W KUBOTHBIX. [losBieHme,
pacuBeT U BHIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oTpaxeHue 3BOoNUUA. OCHOBHBIE CUCTEMATUYECKUE
rpyMNIbl OPraHU3MOB.

OBOJIOLMS  4YEJIOBEKAa. AHTpPOINOJOTHS Kak Hayka. Pa3BuThe mpencTaBieHUd O
MPOUCXOKICHUH YesloBeKa. MeTo bl u3ydeHus: antponorene3a. Cxo/ICTBa M pa3Indus YelioBeKa
1 )KUBOTHBIX. CHCTEMAaTHYECKOE TTOJI0KCHUE YEIIOBEKA.

Hewxkymme cunbl  (akTopbl) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYMBOCTH M
ecTecTBeHHBINH 0TOOp. OOImecTBeHHBIM 00pa3 >KMU3HU, H3TOTOBJICHUE OPYIUNA TPyAa, MBIILICHUE,
peub.

OCHOBHBIE CTaJIMM U BETBH JBOJIIOIMH YEJIOBEKA: ABCTPAJIONMHUTEKH, UEIOBEK yMEIbIH,
UYenosexk npsmoxondammii, YenoBek HeaHaepranbckui, YenoBexk pasyMmHbld. Haxonku
MCKOMAeMbIX OCTAaTKOB, BPEeMsl CYILIECTBOBAHUS, 00JIACTh PacCHpOCTPaHEHHUs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

UYenoseueckue packl. OCHOBHBIC OOJBIINME pachl: €BpOTCOUIHAS (eBpa3HiicKasi), HETpo-
aBcTpajionsiHass  (dKBaTOpUajbHAs), MOHTOJOMJIHAs  (a3MaTCKO-aMepHKaHCKas).  UepTsl
MPUCTIOCOOJICHHOCTH TPEJCTaBUTENEH YeNOBEYECKHMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnuncTBo uenoBeuyeckux pac. Kpuruka pacusma.

JdemMoHcTpaumMu:

[Hoptpetsr: @. Penn, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBun.

Tabmuupl 1 cxembl: «Bo3nukHoBeHHE COTHEYHON CHCTEeMBI», «Pa3BUTHE OpraHMYEecKOro
mupa», «PacturenbHas kierka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas CHCTeMa OpPraHUYecKOro Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa M 4elOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTHYECKHX HAXOJI0K
MPEAKOB COBPEMEHHOIO 4elloBeKay», «JlpeBHeimne mogu», «/peBHue moam», «llepBbie
COBpPEMEHHBIE JII0IN», «UeloBeYecKre pachi.

O6GopynoBanue: wmymnsixku — «[Ipoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAIONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKA WIK M300pakeHHUs KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOMIMEPhl, pyOuia, ckpebdia), TeoXpoHoJIorndeckasl Tabnuia,
KOJUTEKINs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[TpakTiueckast padota Ne 1. «/3ydeHre MCKOMAEMBIX OCTATKOB PACTCHHM W )KMBOTHBIX B
KOJITIEKITUSX .

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIN WU
KpaeBeIUECKU My3€eil).

Tema 3. Oprann3msl 4 OKpPY:KaKIIAs cpeaa.

DOKOJIOTMSl Kak Hayka. 3aJadyd M paslelbl SKOJOTUM. MeToabl 3KOJIOTMYEeCKUX
MCCIIeI0BaHMH. DKOJOTHIECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl  oOWTaHMs ~ OpPraHWU3MOB:  BOAHAs,  HA3eMHO-BO3AYITHAs,  IOYBEHHAas,
BHYTPUOPraHU3MEHHas!.

Oxonorudeckue ¢akrtopbl. Knaccudukarus skomormueckux (pakTopoB: abHOTHYECKHE,
OMOTHYECKHUE M aHTPOINOTECHHBIE. J[efiCTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.
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AbGuortnueckue  (akTopel:  CBET, TeMIeparypa, BIaKHOCTb.  DOTONEPHOAU3M.
[TpucnocoOneHns OpraHu3MoB K JEHCTBHIO aOMOTHYECKHX (haKTOPOB. bruogornyeckmue puTMel.

buotnueckne  ¢akropbl. Buapl OMOTHYECKHMX  B3aWMOJCWUCTBHUN:  KOHKYPCHIIHS,
XHUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, Koomnepamus, MyTyaJin3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HaXJeOHUYECTBO). AMEHCAIN3M, HEHTpanu3M. 3HaueHHe OUMOTHYECKHUX
B3aUMOJICHCTBUH AJIS CYIIECTBOBAHUS OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKH MOmyasinud. OCHOBHBIE TIOKA3aTeIH MOIYJISALUU:
YHUCICHHOCTh, IUIOTHOCTb, POXAA€MOCTh, CMEpPTHOCTb, NPHUPOCT, Murpanus. JluHamuka
YHCJICHHOCTH NOMYJISLMU U €€ PEeryIsIus.

JdemoHcTpaumMu:

[Toptpetsr: A. I'ymGoabaT, K. @. Pynbe, O. 'ekkens.

Tabmuubt u cxemsl: kaprta «[Ipupoaasie 30HbI 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Doronepuoausm», «llomynsauuu», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH IOMYJISALUU
uHOy30pun-Tyhenbkn», «Ilumessie nemnm».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

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

JlaGopatopHas pabota Ne 4. «BiusiHUe cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEyCay.

[TpakTiaeckas padorta Ne 2. «[ToacU€T TUIOTHOCTH TOMYJISAIUNA Pa3HBIX BUAOB PACTCHUI».

Tema 4. CooO1ecTBa U IKOJI0THYECKHE CHCTEMbI.

CoobmectBo  opranuzmMoB —  OuoueHo3. CTpykTypsl  OuolieHO3a:  BMJOBaf,
IPOCTpaHCTBEHHas!, Tpopuueckas (rnumiesas). Buapl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Okonoruyeckue cucreMbl (3kocuctemsl). Ilonstne 00 3kocucreMe U OMOreolEHO3E.
OyHKIIMOHANBHBIE KOMIIOHEHTBI AJKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIYIEHTHI.
KpyroBopot BemecTB M MOTOK SHEPruuM B 3Kocucteme. Tpoduueckue (MMILEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeNMd 3KOCHUCTEMBI: OHOMacca,
OPOAYKIMS. OKOJOTMYECKHE MHUpaMUAbL: MPOAYKIMHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOPEryJIaLus, pazButue. Cykieccus.

[TpupoaHble 3KOCHCTEMBI. ODKOCHCTEMBI 03€p M pEeK. DKOCHUCTeMa XBOHHOIO WU
HIMPOKOJIUCTBEHHOT O JIECa.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3kocucTemsl. buonornyeckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak ¢aktop ycroiunBocTd sKocucteM. CoxpaHeHHe OMOIOTHYECKOro
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB U CTpyKTypa OHochepsl.
Kupoe BemectBo U ero ¢QyHkuu. OcoOEHHOCTH OuOcdepbl Kak INI0OATbHOM 3KOCHCTEMBI.
JluHamMuueckoe paBHOBecHe U oOpaTHas cBs3b B OHochepe.

KpyroBopotsl BemecTB M OHOr€OXMMHMYECKHE LMKIBI 3JI€MEHTOB (Yyriiepoaa, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiin. AHTpONIOTCHHBIE U3MeHEHUs B Ouochepe. [modanbHbIe
HKOJIOTHUECKUE MPOOIIEMBI.

CocymecTBoBaHue IpUpObl U yenoBeuecTBa. CoxpaHeHne OMopa3HOOOpa3Hs Kak OCHOBA
ycroitunBocTi Onochepsl. OcHOBAa PallMOHATIBHOTO YIPABICHUS MPUPOIHBIMH PECYPCAaMH U MX
UCIOJIb30BaHue. JlocTukeHust OMONIOrUM U OXpaHa MPUPO/IBIL.
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JdemoHcTpaumuu:

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

Tabmuubl u cxemsl: «llumeBbie nenn», «bUOIEHO3: cocTaB U CTPYKTypa», «I[IpupogHsie
coobmiectBay, «llemn mnuraHusY», «OKoJOrHMUecKas mnupamuaa», «buocdepa u YemoBexy,
«DJKOocuCTeMa IIUPOKOJUCTBEHHOro Jiecay, «ODKOcUCTeMa XBOHHOro jeca», «buoueHos
BOJOEMay», «ArponeHo3», «lIpuMepHble aHTPONOreHHbIE BO3JCUCTBUS HAa HPUPOLY»,
«BaxHelmme UCTOYHMKHU 3arpsi3HEHMS BO3JyXa U I'PYHTOBBIX BOI», «lloyBa — BakHelInas
cocraisitonas ouocheps», «PakTopsl Aerpaganuu nouBy, «[lapHukoBsii d3Q ey, «DakTopbl
PaMOaKTUBHOIO 3arpsi3sHeHus 6uocdepsd», «O0mas crpykrypa ouocdepsl», «PacnpoctpaneHue
)KU3HU B Omocdepe», «O30HOBBIN dkpaH Omochepr», «KpyroBopor yriepoga B Ouochepey,
«KpyroBopot a3zora B mpupoie».

O6opynoBaHue: MO/IEIb-aNIIMKaLUs «Tunuynsie OMOIICHO3BI», repbapuii
«PactutensHble  coobmiecTBa»,  koylekuuu — «buomenos», «BpexuTenn — BakHeHIINX
CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMH pacTeHUl U  KHUBOTHBIX,
IIPUHAJIeKALME K pa3HbIM 3KOJIOTMYECKUM IpynaM ogHoro Buaa, KpacHas kaura Poccuiickoin
®denepanuu, H300paKeHUS OXPAHIEMbIX BUJIOB PACTEHUM U KUBOTHBIX.
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INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'U
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIETO OBPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBmuBalOTCsl TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
00yJarIUMHUCS TIPOTpaMM CPeHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B CTPYKTYPC JMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPEAMCTA «buomxorusy BbIJICIICHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAHWE OOYYaIOIMIMMHUCS  POCCUHCKOW  TpakJaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEAETICHUIO,
HaIM4YUE MOTHBAIMM K OOy4YeHHIO OWOJIOrHH, LIeJICHANpPaBICHHOE pa3BUTHE BHYTPEHHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOYYaromIMXCs PYKOBOICTBOBATHCS B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMH  yYCTaHOBKAMHU, TPUCYIIUMHU  CHCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTH LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIngHocTHBIE pE3yiabTaTbl OCBOCHUA IMPEAMCTA «buonorusa» JOCTUTaKOTCA B CIAUHCTBC
yueOHOM M BOCIUTATENBHON NEATEIHHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCHHCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU U JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
o0miecTBe TpaBWIaMH W HOPMAaMHU TOBEICHHS M CIIOCOOCTBYIOT IPOIECCAM CaMOITO3HAHHMA,
CaMOBOCIIUTAHUA W CaMOpPAa3BUTHUS, PA3BHUTUA BHYTpeHHCﬁ MMo3nuun JIMYHOCTHU, ITaTPUOTHU3MA,
YBa)XCHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TPyJa U CTapIIeMy MOKOJIEHHUIO, B3aUMHOTO
YBaXEHUS, OEpPEeKHOTr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0O W  TPaJUulUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIngHoCTHEBIE PE3YIbTATBI OCBOCHUSA y‘~I€6HOFO nmpeameTa «bnoorusy JOJDKHBI OTpaXaTb
TOTOBHOCTh M CHOCOOHOCTH OOyYaroluXcsi pyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIUEH JIMYHOCTH, CHCTEMON II€HHOCTHBIX OpPUEHTAIMil, TO3UTHUBHBIX BHYTPEHHUX
yOXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
PACIIMPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTH B IPOLECCE pCain3allii OCHOBHBIX
HAIpPaBIEHUHN BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCcKOro BOCIMTAHMSA:

C(OPMHUPOBAHHOCTh ~ TPAXKAAHCKOM TO3MIMK  OOYYaIOMIeTrocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTRA;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOSA3aHHOCTEH, yBakK€HHWE 3aKOHa U
MIPABOIOPAJIKA;

TOTOBHOCTHL K COBMECTHOU TBOp‘lGCKOfI ACATCIIBHOCTH IIPpHU CO3JaHUU y‘-I€6HBIX ITPOCKTOB,
pPEIICHUN y‘—Ie6HBIX U I1I03HABAaTCJIbHBIX 3a/1a4, BBIITIOJIHEHN OMOIOrMYECKUX SKCIICPUMCHTOB,

CIOCOOHOCTh  OTNpENeNATh COOCTBEHHYIO IO3MIMIO 110 OTHOUICHHWIO K SIBJICHUSM
COBPEMEHHOM KHU3HHU U OOBACHSATH €€;

YMCHUC YUYUTBIBATH B CBOUX )IefICTBHHX HeO6XO}II/IMOCTL KOHCTPYKTUBHOI'O
BSaI/IMO,ZIeI\/’ICTBHH J'HO)ICfI C pa3sHbIMHA Y6e)I(HeHI/I$IMI/I, KYJIBTYPHBIMHU LEHHOCTAMU U COLIMATIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4EOHBIX,
MMO3HABATCIbHBIX W HCCICAOBATCIBCKUX 3ada4d, YBaXUTCJIIBHOTO OTHOLICHUA K MHCHHUIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOIO COJIEPIKAHUS;
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TOTOBHOCTh K T'YMaHUTAapPHOU U BOJOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOLIIOE U HACTOSLIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWIO M IAMITHUKAM IPUPOJIBI,
JIocTXKeHusIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIGHUE W pPa3BUTHE
OMOJ0TUY, TOHUMAaHUS 3HAYE€HUs OMOJIOTUH B TIO3HAHUM 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

ujciHas yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyans0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUSI, ’THUYECKOTO TIOBEICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POJUTENISIM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUI;

MOHUMaHUE AMOIIMOHAIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIATh
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocnUTAHHS, (POPMHPOBAHUSL  KYJIbTYPbl 310POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIY M :

MOHMMAaHHE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (340pOBOE MUTAHUE,
COOJII0ICHNE TUTUEHUYECKUX TPAaBUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIHIXA,
perynsipHasi (u3UYECKas aKTUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HMUECKOMY U TICUXHUECKOMY 3JI0POBEBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUWE TOCJIEICTBUI M HENMPHUSATUS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS aTKOTOJIs,
HAapKOTUKOB, KYpEeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYY, OCO3HAHUE IIEHHOCTH MacTEPCTBa, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSTENHHO  BBITIONHATH  TaKYIO
JIeATEbHOCTb;

WHTEpPEC K Pa3IudHbIM cepaMm TmpodecCHOHATBHON NeATeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HaAHHBII BEIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHBI;
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TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHHUIO U CaMOOOpPA30BaHUIO HA MPOTSHKEHUU BCeil
JKU3HU,

7) 3K0JIOTHYEeCKOTr0 BOCTIUTAHUSA:

IKOJIOTHUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBaHHSI;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOKHBIX ITOCIEACTBHUM JJISI OKPYKAOLIEN CPEIbI;

OCO3HaHHUE TTI00aTBLHOrO XapaKTepa 3KOJOTHISCKUX MPOOJIeM U IMyTel MX PelIcHUS;

CIIOCOOHOCTH UCMOJIB30BaTh MpUOOpETaeMble MPU W3YUEHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHUU MNPoOJeM, CBA3aHHBIX C PALMOHAIBHBIM IMPUPOAOIOJIB30BAHUEM (COOIIOACHNE
MPaBWJI IOBEACHUSA B NPUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECUSA B JKOCUCTEMAX,
OXpaHy BUOB, YKOCHCTEeM, Orochepsl);

AKTHUBHOE HEINpUSATUE JEHCTBHUM, NPUHOCAILIMX BpEl OKPYKAIOLIEH MPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HYKOJIOTMUYECKUE TMOCIEICTBUS MPeaNpPUHIMAEMbIX
JICMCTBUN U NIPENOTBPALLATh UX;

HaJIMYME PA3BUTOrO JKOJOTMYECKOTO MBIIUICHHS, JKOJOTMYECKOM KYJIbTYPhI, OIbITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IpaKTUKE, FOTOBHOCTU K YYacTHUIO B
MPAKTUYECKOM IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAyKM M  OOIIECTBEHHOW MpPAaKTUKHW, OCHOBAHHOTO Ha JAMalore KYyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHME SI3bIKOBOW M UATATENBCKOW KYJIBTYpPbI KaK CPEJICTBA B3aUMOICHCTBUS
MEKy JIFOJIbMHU U TTIO3HAHUS MUPA;

MOHMMaHUEe crenupuKu OMONIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
palMoOHAIBFHOTO HAYYHOTO MBITIUICHHUS], CO3/IJAHUHU TIEJIOCTHOTO TMPEICTABICHUS 00 OKPYXKaIOIIeM
MHpE Kak O €IUHCTBE TNPHUPOABI, YEIOBEKa U OOIIECTBA, B TMIO3HAHUHM MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodieM COXpaHEeHUsl TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OUOJIOTMH AJII COBPEMEHHOW ITMBMIIM3AIMH: 00eCTeYeHUs
HOBOTO YpPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHHE MEPCIEKTHUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemiaTh pecypcHbI€ MpOOJIeMbl Pa3BUTUSI YEJIOBEUYECTBA, MOUCKA MyTEH BBIXO/A U3 TII00ATBHBIX
HKOJIOTMUYECKUX TPOOJIeM U oOecreueHus nepexoia K yCTOHYMBOMY Pa3BUTHIO, PallMOHAIEHOMY
MCIIOJIb30BAHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTD B TMOJIYYCHUH OMOJIOTMUECKUX 3HAHWUU B IESAX MOBBIIIEHUS OOIICH
KYJIbTypbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTh (DYHKIIMOHATBHON
TPaMOTHOCTH O0ydaroumxcs, GopMUpyeMOil Mpy N3yu4eHUH OUOJIOTHH;

IIOHUMaHUE CYLIHOCTH METOAOB IIO3HAHUs, HMCIIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CITOCOOHOCTH HCIOJIb30BaTh MOJy4yaeMble 3HAaHWUS [UIS aHalW3a W OOBSICHEHUS SBICHUUN
OKPY’KAIOIIET0 MHUpa W MPOUCXOIANIMX B HEM HM3MEHEHUW, YMEHHE JeinaTh OO0OOCHOBAHHBIC
3aKJIIOYEHHUS HA OCHOBE HAy4HbIX (DAaKTOB W HMEIOIIMXCS JAaHHBIX C MEJbI0 TONy4eHUs
JIOCTOBEPHBIX BBIBOJOB;

CITOCOOHOCTh CaMOCTOSITEIPHO HCIOJb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsI PEIICHHS
po0JIeM B peasIbHBIX )KU3HEHHBIX CUTYAIUAX;
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OCO3HAHME IICHHOCTU HAayYHOW JIEATEIBHOCTH, TOTOBHOCTh OCYILIECTBIISATH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh HHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUI0 U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAaHUU 10 OHOJOTUU B COOTBETCTBHH C JKU3HCHHBIMU
MOTPEOHOCTSMH.

METANPEAMETHBIE PE3YJIbTATHBI

MeranpeaMeTHbIe pe3yNIbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJOTHsS» BKIIOYAIOT:
3HaUMMBIC JUIS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUTMHAPHBIC
(MeXTpeaMeTHbIE) O0IeHAyYHbIE TIOHSTHS, OTPAXKAIOUTUE IIEJTOCTHOCTh HAYYHON KapTUHBI MUpa
U crienupruKy METOJIOB IMO3HAHUS, UCIIOIh3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs,
SIBIICHUE, TPOIECC, CHCTEMa, HAyYHBIM (aKT, MPUHIIMIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopHsi, UCCIEAOBaHNEe, HAOIIOJICHUE, W3MEpPEHUE, SKCIICPUMEHT M JPYTHX), YHHUBEPCAIbHBIC
yueOHbIe JeicTBUS (TMO3HABaTeIbHbIE, KOMMYHUKATHUBHBIC, PETYISTHUBHBIEC), 00ECIEUHUBAIOIINE
dbopMupoBaHre (QPYHKIIMOHAIBHON T'PaMOTHOCTH U COIMAIbHOM KOMIETEHLUH O0YyYaroIuxcs,
CIIOCOOHOCTH o0ydJaronmxcs HCIIOIL30BATh OCBOCHHEIC MEXIUCIUTIIINHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YYeOHBIC ICHCTBHS B IIO3HABATCIHHOW U
COITMAIbHOM MPAKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMbl CPETHEro o01ero odpazoBaHUs
JIOJKHBI OTPAXKATh:

OBRJ1ajieHHe YHHBEPCAJbHBIMU YU€OHBIMHU MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BAaTh TPU OCBOCHHMHM 3HAHUN MPUEMBI JIOTHYSCKOTO MBINUICHHS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUs1), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSTH (BBLIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATE CBS3H C APYTUMU MOHITHIMH);

OTIPE/ICIIATh TEIM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHTH PE3yJIbTaThl JICITCILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKUE TOHSATHUS Ui OOBsACHEHUs (AKTOB M SBICHUN KUBOM
MPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKJCHHUS (MHIyKTHUBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIBI U 3aKJTIOUCHUS,

MPUMEHSTh CXEMHO-MO/JICIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBSI3EH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUYHMM PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaTeIBaTh TUIAH PEIICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepUAIbHBIX
¥ HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JIATCIBHOCTh, OICHUBATH COOTBETCTBHE PE3YJIBTATOB IMEISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBINOIHATH pPadOTy B YCJIOBHSIX pPEaTbHOT0, BHUPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
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2) 6a30BbIe HCCJIEA0BATEILCKHE TeHCTBHS:

BJIa/IETh HABBIKAMM y4€OHO-MCCIIEOBATEIbCKON U MPOEKTHOW AEATEIbHOCTH, HaBbIKAMU
paspenieHus: nmpoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aa4, IPUMEHEHUIO Pa3IMUHbIX METO/0OB IT03HAHUS;

UCIOJIb30BaTh PA3JIUYHblE BUJBl AEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalyy, Npeodpa3oBaHUI0 U IMPUMEHEHHIO B YYEOHBIX CUTyallUsAX, B TOM YHUCIE MpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYUHBIA THII MBIIUICHHS, BIAJETh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMHU
HOHATUSAMH U METOAAMU;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3aJjaud B OOpPa30BATENbHOW JEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3HpPOBATh 3ajJady, BBIIBUTATh
TUNoTe3y €€ pelleHHs, HaXOAWTh AapryMEeHThl [yl [JOKa3aTelbCTBA CBOUX YTBEP)KICHHI,
3aJlaBaTh NapaMeTpbl U KPUTEPUU PELICHUS;

QHIM3UPOBATh TIOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsM, OLIEHUBATh IPUOOPETEHHBIHN ONBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MMOMCK IMEPEHOCa CPEACTB U CIIOCOOOB JEeHCTBUS B
poeCCHOHANIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKyl0  oOJsiactu
KHU3HEIEATEIILHOCTH;

YMETh MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE WJEH, MNpPEJIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
po0JIeMBbI U 3a/1a4H, JOMYCKAIOLINe aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nnpopmanmeii:

OpPUEHTHUPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMaIu (TEKCTe ydeOHOro mocodwus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIW3UPOBaTh HHGOPMALMIO DPAJIMYHBIX BHUIOB U (QOpM
Npe/CTaBICHUs, KpUTUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(dbopMynMpoBaTh 3ampoCchl M TNPUMEHATh DPA3IUYHBIE METOABI NPHU TMOUCKE M 0TOOpe
Ounonoruueckoi nHpopMaIuu, HE0OX0AUMOM /71 BBIIIOJIHEHUS YUEOHbIX 33/1a4;

nproOpeTaTh ONBIT KCHOJIB30BAHUSA HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCHOJIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (GOpMYy NpeACTaBICHUS OHOIOTHYECKOH
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIIbI, PUCYHKH U JIPYTroe);

WCIIOJIh30BaTh HAyYHBINM S3bIK B KA4eCTBE CPENCTBA TpH paboTe C OHUOIOTHYECKOM
uHpopMaLreil: TPUMEHITh XUMHUYECKHe, (PU3NYeCKHe M MaTeMaTU4eCKHe 3HAKHM U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQJIeTh HABbIKAMHU pACMO3HABaHUS U 3alIMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJ1ajieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1) obenne:
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OCYILECTBIIATh KOMMYHHKAIIUK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBaTh B JUAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoOil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBHICKA3bIBATh
CYKIEHHUSI OTHOCUTEJIbHO BBIIOJHEHMSI IIpe/UlaraéMoi 3ajJaud, YYMTbIBaTb MHTEPECHl U
COIIACOBAHHOCTD MO3ULIUHI APYTUX YYaCTHUKOB JHAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHbIE CpEJICTBA OOLIEHMs, MOHMUMATh 3HAUYEHHE COLUAJIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYAIUi, yMETh CMAryaTh KOH(MIUKTH U
BECTH I1IEPErOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHS M B3aWMOJICHCTBHSA, MOHHUMATh HaMEPEHUS
JpYTuX JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMynHpOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHMSI C HCIOJB30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAs IeITeILHOCTD:

IOHUMAaTh M MCIIOJIb30BaTh INPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaIbHONH pabOThl IpU
pemeHnu OGMoIoruYecKor Mpo0IeMbl, 000CHOBBIBATh HEOOXOJMMOCTh MPUMEHEHHS TPYITOBBIX
¢dbopM B3aMMOEUCTBYS IPU pELICHUH YyueOHO! 3a/1auH;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJAMHUPOBATH
JICUCTBUS IO €€ JOCTHKEHHUIO: COCTABJIATH ILIAH JEHCTBHM, pPACIPENENSATh POJIM C YYETOM
MHEHHUH Y4aCTHUKOB, 00CYKAaTh PE3y/IbTaThl COBMECTHOMH paboThl;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPATETMYECKOE TIOBEJEHUE B pPA3IMUHBIX CHUTYyalMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OsiaieHHe YHMBEPCAJIbHBIMHU PeryIsTHBHBIMH 1eHCTBUSIMU:

1) camoopranu3amms:

UCIMOJIb30BaTh OMOJOrMYECKHe 3HAaHUS Ui BBIABICHHMS NpoOJeM M HUX pELIeHHs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI 1[EI€BbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYIKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 30POBBIO
OKpPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIC 3a7aud B OOpa30BATEIBHOW JEATEITHHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PelIeHUs MpoOIeMbl ¢ YIETOM HMMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEINOUTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

pacuIMpsATh paMKH Y4eOHOI0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;
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croco0CTBOBaTh (POPMUPOBAHUIO M MPOSIBIIEHUIO HIMPOKOM IPYIULMH B Pa3HBIX 00JaCTAX
3HaHMUN, IOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B [EATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIAJICTh HaBBIKAMU I103HABATEJIbHON peduIeKCHN KaK OCO3HAHUS COBEPIIAEMBbIX JeHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHIKEHUIO;

IIPUHUMATH MOTHUBBI U apIYMEHTBI JPYTUX IIPHU aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

IPUHUMATH ceOsl, TIOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATb MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;

IpU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YeJI0BeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buosorus» HaydHble 3HaHUS, YMEHUS U
CIocoObl JEMCTBUII 1O OCBOECHMIO, HMHTEPHpPETAMUd U MIPeoOpa3OBaHUI0 3HAHWM, BHUJbI
JESTEIbBHOCTH MO MOJYyYEHUI0 HOBOTO 3HAHMS M NMPUMEHEHMIO 3HAHUN B Pa3IMUHBIX Y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosyoruei. B
nporpaMMe IpeAMEeTHbIE Pe3yJIbTaThl IPEACTaBIEHbI 10 roJaM 00yueHHUs..

[IpenMeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJIKHBI OTpaX<aTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMM B CHCTEME HAyYyHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeLLeHUS )KU3HEHHbIX 3a/1a4;

YMEHME pacKpbIBaTh COJIEpP)KaHNE OMOJOTMYECKUX TEPMUHOB U MOHSATUMN: )KU3Hb, KJIETKA,
opraHusM, Merabonu3M (0OOMEH BeImeCTB M  MpEeBpalleHUue DHEPruu), TIoMeocTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KHBBIX  CHUCTEM, CaMOBOCIHPOM3BEIECHUE
(penpoaykuusi), HacJI€ACTBEHHOCTh, H3MEHYUBOCTh, POCT U PA3BUTHE;

YMEHHME H3j1araTh OMOJOTMYECKHEe TEOpHH (KJIETOYHas, XpPOMOCOMHas, MyTalllOHHas,
[EHTpaJlbHasl JIoTMa MOJeKyJsipHOoW Ouonorum), 3akonsl (I. Mennensa, T. Moprana, H. W.
BaBuiosa) u yuenus (o neHTpax MHOI00Opasus U MPOMCXOXKACHUS KyIbTYpHbIX pactenuid H. 1.
Bagunosa), onpeaensaTs rpaHULbl UX TPUMEHUMOCTH K )KUBBIM CHCTEMAM;

yYMEHHE BJaJIeTh METOJAaMH HAay4yHOTO MMO3HaHUS B OMOJIOTMU: HAOIIOJEHHWE M OMHCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SBIECHUH, OpraHu3alys M MPOBEJCHHE OHOJOTHYECKOrO
DKCIIEPUMEHTA, BBIIBW)KCHHE TUIIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXKIY HCCIENYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX PpEe3yJIbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHATHUH,
TEOPHIl ¥ 3aKOHOB, YMEHHE JI€JIaTh BBIBOBI HA OCHOBAaHUY NOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIIEIATh CYLICCTBEHHbIE NPU3HAKUA BUPYCOB, KJIETOK IIPOKAPUOT U DYKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOLIECCOB: OOMEHA BEIIECTB U
IpeBpalleHys] YHEPruu B KIIETKe, (POTOCHHTE3a, IMIACTUYECKOIO0 M IHEPreTUYecKoro oOMeHa,
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XEMOCHHTE3a, MUTO03a, MeW03a, OILIOJ0OTBOPEHUS, PAa3MHOKEHHUSI, UHIUBUAYATbHOIO Pa3BUTHUS
opraHusma (OHTOT€HE3);

YMEHUE TPUMEHSTH MOJIy4Ye€HHbIC 3HAHUS Ui OOBSCHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELLIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECTIeUeHUs
0€30MacHOCTH CBOETO 3JI0POBbS U 370POBbSl OKPYKAIOIIUX JIIOJIEH, COONIIOJIEHUS HOPM
rPaMOTHOTO TMOBEACHHUS B OKpYKaloIIed MPUPOAHON cpele, NOHMMaHHE HeOoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
IPUPOIONOIB30BAHUS;

YMEHHME pelllaTh »JJIEMEHTapHble TE€HEeTHYECKHe 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHUE, CIEIIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPHUIHOTO CKPELMBaHUS
JUIsl TIpe/IcKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PadOThI, COONIIOMATh MpaBHia TPU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OILICHHBATh W HHTEPIPETHUPOBATh HH(OpMAIMIO OHMOIOTHYECKOTO
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOW MH(pOpPMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHAIIbl), STUYECKHE ACMIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHUCHMEHHBIE M YCTHBIE COOOIICHHs, 0000IIas
Ouonornyeckyro WHGPOPMANHMI0O W3 HECKOJIBKMX HWCTOYHHMKOB, TPAMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaT OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTe W POJIM OWOJIOTMM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI MUpa U
Hay4YHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, GyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIsl pellieHHs] dKU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATh CO/IEpKaHUE OMOJIOTUYECKUX TEPMUHOB U MOHATHI: BUJ, TOMYJISIINS,
reHooHA, SBONIONMS, JBWXKYIIUME CHIBl ((aKTOpbl) H3BOJIOLUHU, TMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUA000pa30BaHHE, SKOJOTHYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeJyLIEHTHI, LIEN1 MUTaH!s, SKOJIoruyeckas nupaMua, ouoreoueHos, ouocgepa;

YMEHME Wu3araTb Owuonoruueckue Tteopuu (3BomrounoHHass Tteopus Y. JlapsuHna,
CHHTETUYECKAasi TEOPHs SBOJIIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, uepenoBaHus INIaBHBIX HampasieHud u myted ssomonuu A. H. Cesepuosa, yueHus o
6uochepe B. U. BepHasickoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHME BJa/IeTh METOJAaMH HAay4yHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOJAEHHWE M ONHCAHUE
KHUBBIX CHCTEM, IIPOLIECCOB U SBJICHUW, OpraHu3alus M MpPOBEAEHHE OHOJIOrHYEeCcKOro
DKCIIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJyUYEHHBIX PE3YyJIbTAaTOB, HCIIOJB30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUi U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJTYYEHHBIX PE3Y/IbTATOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJIOTMYECKHX O0BEKTOB: BUJIOB,
HOMYJSAUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OIEHO30B U HKOCUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOM  HM3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BHUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTHYECKUX (PaKTOPOB Ha
OpraHU3MBbl, IEpPEHOCA BEIIECTB M MOTOKA YHEPIHH B 3KOCHCTEMAX, aHTPOIIOI€HHBIX N3MEHEHUI
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B 3KOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHUYECKHUX LHUKIOB B
ounocdepe;

yYMEHUE NPUMEHSTH MOJTYy4YCHHBIC 3HAHUSA Ui OOBSCHEHUs OMOJOTHMYECKUX IMPOIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELLIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECTIeUeHUs
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/10pOBbSl OKPYXKAIOLIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO IOBEJIEHHUsI B OKpYXarollell NpuUpoAHONl cpene, MOHMMaHUE HEOOXOIUMOCTH
UCTIOJIb30BaHUS JOCTHIKEHUH COBPEMEHHOM ouonoruu Uit panroHaIHLHOTO
IPUPOONOIB30BAHNUS;

YMEHHUE pellaTh 3JIEeMEHTapHble OMOJOrMYECKHE 3aJlaud, COCTABIATh CXEMbl IepeHoca
BEILIECTB U SHEPIUU B SKOCUCTeMax (LIeNy MUTaHUs);

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M MPAKTHYECKHE Pa0OThI, COONIONATh MpaBHiia TpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYI0OBaHHUEM;

yYMEHUE KPUTMYECKH OLIEHUBaThb U HHTEPIPETHPOBATH HH(OpMAIUIO OHOIOTMYECKOro
COJIepKAaHUs, BKJIIOYAOLIYIO ICEBJAOHAYYHbIE 3HAHUSA U3 Pa3IMYHbIX HMCTOYHHUKOB (CpEICTBa
MaccoBOi WH(pOpPMANWK, HAYYHO-TIOMYJSPHbIE MaTepuallbl), pPacCMaTpPUBATh TJI0OAIBHBIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH O OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3ULIHUIO;

yMEHHE CO3/aBaThb COOCTBEHHbIE NMCbMEHHBIE U YCTHbIE COOOIIeHUs, 00o0Imas
Ouonornyeckyro WHGPOPMANHMI0O W3 HECKOJIBKHX HCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaT OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHME 10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne ni/m P Konrpoasnbsie IIpakruyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypchl
bubnunoreka LIOK
b 2 .
HONOTHA Kak fiayka 05 https://m.edso0o.ru/7f41c292
JKuBble cucTeMBbl U UX OpraHu3anus 1 bubmorexa LIOK
p t https://m.edso0o.ru/7f41c292
XVMUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa LIOK
P https://m.edso0o.ru/7f41c292
KuzHenesTenbHOCTh KIETKU 6 bubmmorexa [JOK
A https://m.edso0o.ru/7f41c292
PasMHOXeHUE 1 MTHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTh M K3MEHUYMBOCTh 3 15 bubmmotexa [IOK
OpTraHM3MOB ' https://m.eds00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bu6nmorexa LIOK
OMOTEXHOJIOTUHU https://m.edso00.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4
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11 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne ni/m P Konrpoabnsie IIpakruuyeckue (upp )
NMpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
bubnunoreka LIOK
1 IBOONKOHHAL OHONOTHA o L https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubnnorexa [JOK
3emute ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OpraHu3MbL 1 OKpYKaiOWas cpeia > . https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4
CooO1iecTBa 1 HKOJIOTMYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 0 2.5
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MNOYPOYHOE INIVNTAHUPOBAHMUE 10 KJIACC

27

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThI padoTshI
pecypcsl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast padorta Ne 1
2 «Hcnonb3oBaHue pa3aIMuHbIX 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e6122
METO/IOB IPU U3YYCHUHU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornueckne cuctemsl, IPOLECCHI 1 bubnmnorexa [JOK
U UX U3Y4YEHHE https://m.eds00.ru/863e6564
4 XUMHYECKHNHU cOCcTaB KIeTKU. Boma u 1 bu6mmorexa [IOK
MUHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
bu6mmoreka [IOK
5 benku. Coctas u ctpoeHue 0enKoB 1 https://m.edso0.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue 1 05 bubnnoreka [JOK
KaTaJTUTUYECKON aKTUBHOCTHU https://m.edso00.ru/863e6b72
dbepMeHTOB (Ha IpUMepe aMHIIa3bl
WJIH KaTamasbl)»
7 Yraesoapl. JInnuas 1 bubmuotexa [JOK
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https://m.edso00.ru/863e6870

MaTpUIHOTO CUHTE3a

bu6mmoreka [IOK
8 Hyxnensossie kucnotst. AT® https://m.edsoo.ru/863e6d5c
9 Uctopus u MmeToabl U3ydeHUs bubnunoreka [HOK
kietku. Knetounas teopus https://m.edso00.ru/863e6e88
10 KieTka kak menocTHas xKuBast
crucrema
CtpoeHune 3yKapuoTUYECKOM KIIETKH.
JlabopaTtopHnas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHUM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso00.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c¢c
TOTOBBIX MUKpOTIpErapaTax u ux
OTIMCaHUEe»
bu6mmorexa [IOK
12 OOMeH BelecTB Wiu METa00JIN3M https://m.edsoo.ru/863e766¢
bu6mmoreka [JOK
13 Porocumres. XemocuHTes https://m.eds00.ru/863e7c98
. bubmuoreka [JOK
14 JuepreTeckuii 0omen https://m.edso0.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kjeTku. Muro3. JlaboparopHas Butmorexa LOK
15 pabota Ne 3 «HaOmoeHue MuTO32a B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpEnapaTax»
16 Buocunres 6enka. Peakmus bu6nmoreka [JOK

https://m.eds00.ru/863e796e
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bu6mmoreka [IOK
17 Tpascasnus — Guocnres benka https://m.edso00.ru/863e796e
18 Hexierounsie popmMbI )KU3HU — bubnnorexka HOK
BHUPYCHI https://m.eds00.ru/863e7540
bubmuorexa [JOK
19 DopMBI PA3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
N bubnuorexa [JOK
20 Meitos https://m.edso0o.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OII0I0TBOPEHHE.
21 JlaboparopHas pabota Ne 4 05 bubnuorexa [JOK
«3ydyeHne cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTpenaparax»»
99 WNHauBuayanbHOE pa3BUTHE bubnnorexka [JOK
OpraHu3MOB https://m.eds00.ru/863e8436
93 I'enetuka — Hayka o bubnuoreka [IOK
HACJIEACTBEHHOCTH U N3MEHYUBOCTHU https://m.edso00.ru/863e86f2
3aKOHOMEPHOCTH HACJIEIOBAHUS
24 npu3HaKoB. MoHOTHOpUAHOE bubmmorexa LIOK
P ' prA https://m.edso00.ru/863e8878
CKpEITUBaHNE
UTHOPHUIHOE CKpEIUBaHue. 3aKOH
25 i[eSaBI/II():I/I?/IOTO HaI?:HL: OBaHUS bubmmorexa LIOK
s https://m.edso0.ru/863e89a4
MPU3HAKOB
26 CueruieHHOe Hace0BaHNE 05 bubmuotexa [JOK

npu3HakoB. JlabopaTopHas pabora

https://m.edso00.ru/863e8c60




No 5 «M3yuenue pe3ynbTaToB
MOHOTHOPHUIHOTO M TUTHOPUTHOTO
CKpeLIUBaHMs Y Ap0o30(HIIbI Ha
TOTOBBIX MUKpPOIIpenapaTax»

I'enetuka nmoma. Hacienosanue

30

bubmuoreka [JOK

27
MIPU3HAKOB, CIEIIJIEHHBIX C MIOJIOM https://m.eds00.ru/863e8c60
H3menunBocTs. Henacneacteennas
M3MEHYMBOCTb. JlabopaTopHas
pabota Ne 6. U3yuenue bubnuorexa [JOK
28 - 0.5
MOAU(UKAITMOHHONW U3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BapHALIMOHHOTO Psijia U
BapUAIMOHHON KPUBOI»
HacnencrBennast "3MEHYMBOCTb.
JlaGopaTtopHnas pab6ota Ne 7. bubnuoteka [JOK
29 . 0.5
«AHanu3 MyTanuil y 1po3o¢puisl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»
bu6mmoreka [IOK
30 ['enetnka yenoBeka
https://m.eds00.ru/863e8d78
Peseprubiit ypok. O60011eHIE TIO
31 TeMe «HaciaeqcTBEHHOCTD U
M3MEHYMBOCTh OPraHU3MOB)
32 Cenekius Kak HayKa M TIpoIiecc bubmorexa HOK
1 A pott https://m.eds00.ru/863e9214
MeToabs! 1 JOCTHKEHUS CEJIEKITNN bu6mmorexa [IOK
33 .
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHnonorus kak orpacib bubnuorexa [IOK

MIPOU3BOJICTBA

https://m.eds00.ru/863e9336




OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

3 4
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11 KUIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThI padoTshI
pecypcsl
1 DBOJIIOLHS U METOJIbI €€ U3yUEHUS 1 bubamorexa LOK
https://m.edso00.ru/863ea20e
5 Hcropus pa3Buths NpeacTaBIeHUN 1 bubnuoreka [IOK
00 3BOTIOINN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 MukpooBosionHs . https://m.edso0.ru/863e9cle
[Tomynsamus Kak 3ieMeHTapHas
eIMHUIA BUJIA U DBOJIIOIIH.
4 HI;60pI;T0pHiﬂ pabota ;9 1 1 0.5 Bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHUIOH
5 JIBroKymiye cuibl (3JeMEeHTapHbIe 1 bubnuoreka [IOK
(haKTOpHI) SBOTIOLIUU https://m.edsoo.ru/863e9da4
N bubmuorexa [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.eds00.ru/863e9ed0
Pe3ynbratel 3BOMIOIMY:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 05 bubnmnoreka [JOK
paborta Ne 2 «Onucanue https://m.edso0o.ru/863e9fde
MPUCITOCOOJIEHHOCTH OpPTaHU3Ma U e€
OTHOCHUTEILHOTO XapaKTepa»




Hanpasnenus u mytu

33

bubmuoreka [JOK

8 MAaKpO3BOJIFOLIMHI https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BoOIIONNN
10 Wcropus xu3Hu Ha 3emile U METO/bI
e€ U3y4yeHus
1 ['uroressl MpOUCXO0XKACHUS )KU3HU bubnuorexa [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo spam 1 bubnnoreka [JOK
IepuoIam https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTUTENHHOTO U KUBOTHOTO MHpA.
[IpaxTnueckas padora Ne 1 bubnuorexa [IOK
13 0.5
«M3y4eHne HCKOIaeMBbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pPaCTeHHIA U )KUBOTHBIX B
KOJUIEKIIHSX»
14 CoBpeMeHHas cucrema bubnmnoreka [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
bu6nmoreka [JOK
15 DBOJIOIMS YeJIoBeKa (aHTPOMOreHe3) https://m.edsoo.ru/863eac2c
16 JBrxyuye cuibl ((hakTopsl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHEBIE CTaJINH 3BOITIOIIIH
4eloBeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIE bubnmoreka [JOK
ajarTaluy YeJoBeKa https://m.edsoo.ru/863eaea?2
19 PezepHblil ypok. O60011€HIE 110




TeMe «BO3HMKHOBEHHE U Pa3BUTHE
JKA3HU Ha 3eMIie)

34

20 DKOoJIOTHs Kak HayKa
Cpenpl 00uTaHUS U YKOJIOTHIECKHE bu6mmoreka [IOK
21
(bakTopbl https://m.edsoo.ru/863eafec
AbGuoTtndeckue HakTophbI.
Jlaboparopnas pabota Ne 3.
«Mopdonoruyeckre 0COOCHHOCTH
22 aCTeHMI U3 Pa3HbIX MECT 0.5 bubmmorexa [JOK
P P ' https://m.edsoo.ru/863eb10e
obutanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJICYyCa)
bubmuorexa [JOK
23 buortnueckue daxro
MOTHHECKHE (aKTOPE! https://m.edso00.ru/863eb348
DKOJOTUYECKHE XapaKTePUCTUKU
nonyisiuu. [Ipaktuueckast padbora
24 Ne 2 «I[TomcyéT IIOTHOCTH 0.5
TIOMYJISIIIAIA Pa3HbBIX BUJIOB
pacTeHuin»
o5 Coo0riecTBa OpraHu3MOB — bubnnoreka [JOK
OMoIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnnoreka [JOK
(3x0CcHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKa3aTeIN IKOCHCTEMBI.
bu6mmoreka [IOK
27 DKOJIOTHYECKUE TUPAMUJIBI.

CaoiictBa skocucteM. Cykueccus

https://m.edsoo.ru/863eb5fa
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28 [IpupoiHbIE S5KOCUCTEMBI 1

29 AHTpPOIIOT€HHbIE SKOCUCTEMBI 1

30 buocdepa — rnobanpHas 1 bubnunoreka HOK
JKOCHUCTEMA 3eMIIU https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnmoreka [JOK
ouocdepsl https://m.edso00.ru/863ebd16

32 YenosedecTBo B Onocdepe 3emiu 1

33 CocyniecTBoBaHHE IPUPOIBI U 1 bubnnorexa [HOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHEIit ypok. O6001ICHAE TEMBI

34 «Coo01IecTBa 1 HKOJIOTUIECKUE 1
CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 0 95

[NPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

Buonorus. 10 knace. O6uiast 6monorus. YueOHuk. ba3oBbiil ypoBeHb
Jluaus YMK: buonorus. Counn H.U. (10-11) (ba3oBbtit)
Astop: Cusornazos B.U.,Araponosa I.b.,3axaposa E.T.

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

Metoanueckoe nocobue «Tpenaxkep "Obnako 3Hanuit". buomorus, 10 knacc (6a30BbIi
YPOBEHB)»

Metoauueckoe nocobue «Tpenaxep "O6mako 3nanuii". buonorus, 11 kmnacce (6a30BbIit
YPOBEHB)»

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
OO6pa3zoBatenbHbIi oHNalH-cepBuc «O0mako 3HaHU» https://o0nako-3uannii.pd/
bubmmoreka IIOK https://m.edsoo.ru
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 460837604057956529703830632163952415623550190553
Brnageney Muwenkoea Eneda HukonaegHa

OedcTerTened C19.10.2023 no 18.10.2024



http://www.tcpdf.org

		2023-11-05T11:07:52+0500




