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HHOACHUTEJBbHAA 3AIINCKA

[Ipu pazpaboTke mnporpamMMmbl 0 OHMOJIOTMH TEOPETUYECKYIO OCHOBY JJISi OMpEesieHuUs
NOJIX0/0B K (DOPMHUPOBAHMIO COZEpKaHusl ydeOHoro mnpenmera «buonorus» cocTaBuiIu:
koHenryanbHbeie mosioxkeHuss GI'OC COO o B3aMMOOOYCIOBIECHHOCTH IIEJICH, COJEp KaHMs,
pe3ynbTaToB O0ydeHUss U TPEOOBAHUU K YPOBHIO IMOATOTOBKH BBIMTYCKHUKOB, MOJIOKCHHS 00
o0LIMX HEeNsSIX M MPUHIMIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHHME CHUCTEMbI CPETHETO
obuiero odbpazoBanusi B Poccuiickoit @enepanuy, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAYCHWU B IMO3HAHWU >KUBOH MPUPOJBI M OOECIIEYCHHU CYIIECTBOBAHHUS UEIOBEYECKOTO
oOmiectBa. CorjaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpe/eleHbl OCHOBHBIE (DYHKIIMU MPOTpaMMBbl
1o OMOJIOTHU U €€ CTPYKTYpa.

[IporpamMma o 6uonoruu 1aét npeacTaBiIeHue O eNix, 00 o0uieil ctpaTerun 00y4eHus,
BOCIIUTAHHUS M PAa3BUTUS OOYYAIOIIMXCS CpeACTBaMH Yy4eOHOro mnpeamera «buomorusy,
ompezenseT o00sg3aTeIbHOE TMPEAMETHOE COJIEpKaHue, €ro CTPYKTYpYy, pacIlpeleieHHue 1o
paszenaM M TeMaM, PEKOMEHJYEMYIO IO0CIIE0BAaTEIbHOCTh U3YyUeHUsl y4eOHOro marepuania ¢
y4€TOM MEXIPEJAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKHA 00pa30BaTENIbHOIO IMpoliecca,
BO3PAaCTHBIX 0COOEHHOCTEN 00yUaroINXCS.

B mporpamMe mno OHONOTMM TakXe YYMTHIBAIOTCA TpeOOBaHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANPEJMETHBIM M MPEIAMETHBIM pe3ylibTaTaM Oo0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BH/IOB Y4€OHO-ITI03HABATEIHHON JI€ATEIbHOCTH/y4eOHBIX AEUCTBUN 00yYArOIIUXCS 110
OCBOEHUIO COJIEP>KaHUs OMOJIOTNYECKOro 00pa3oBaHUsl.

B mporpamme mo Ouonoruu (10-11 kiaccel, 6a30BbIi ypOBEHB) peaii30BaH MPHUHIIUII
IIPEEMCTBEHHOCTH B HW3Y4YeHUHM Ouosioruu, Omarojgapss 4eMy B HEW NpocMaTpuBaeTCs
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUSI, IIEHHOCTHBIX OPUEHTAIMK  JTUYHOCTH, OKOJOTHYECKOTO  MBIIIJICHUS,
MPEJICTAaBICHU O 3J0pOBOM 00paze XU3HU U OEpeKHbIM OTHOILICHHEM K OKpYXKaroulei
npuponHoil cpene. IlosTomMy Hapsiay ¢ u3ydeHHEM OOLIEOMONIOrMUECKUX TEOpUM, a TakkKe
3HAHWUH O CTPOEHUH KUBBIX CHCTEM PA3HOTO PaHTra U CYITHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
IPOLIECCOB B MIporpaMMe IO OWOJIOTMM YAENE€HO BHUMAaHHE MCIIOIb30BAHUIO MOTYyYEHHBIX
3HaHWH B TOBCETHEBHOM XKM3HU JJIs PEIICHUs MPUKIAAHBIX 3a/1a4, B TOM YKCie: TPOPUITAKTHKU
HACJIEICTBEHHBIX  3a00JIEBaHUN  4YENOBEKa, MEAMKO-TEHETHMYECKOI0  KOHCYJIbTUPOBAHUS,
000CHOBaHMS KOJOTMUYECKH 1€J1ecO00pa3HOro MOBEICHUS B OKpYJKarollel NMPUpPOIHON cpefe,
aHaJIM3a BIMSHUSL XO3ANMCTBEHHOM J€ATENIbHOCTH YEJIOBEKAa Ha COCTOSIHUE NPUPOTHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHHUMAHMS K MPUKIAJAHON HAMPaBIEHHOCTU Y4eOHOTO
npeaMera «bruosorus» MpoAUKTOBAaHO HEOOXOIUMOCTHIO 00ECIEUeHUs YCIOBHUM Ul peleHus
OJIHOM M3 aKTyallbHbIX 33/1a4 MIKOJHLHOTO OUOJIOTHYECKOT0 00pa3oBaHus, KOTOpasl MpeAroaaraet
dopMupoBaHHE Yy OOYyYaroIIMXCS CIIOCOOHOCTH aJalTHPOBATHCS K H3MEHEHUSM JUHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpeaHero obiiero oOpa3oBaHHs 3aHMMaeT BakHoe mecto. OHa
obecrieunBaeT (GoOpMUpPOBaHUE y OOYUYAIONIUXCS TPEACTABICHUNA O HAyYHOW KapTHHE MHPAa,
pacuupsieT 1 0000IaeT 3HaHUs O KUBOM MPUPOJE, €€ OTINYUTENbHBIX IPU3HAKAaX — YPOBHEBOM
OpTaHMW3aIlliil W OHBOJIOIHH, CO3MaET YCIOBHUS JUISA: TMO3HAHUS 3aKOHOB >KUBOW MPHUPOIBI,
¢dbopMupoBaHus (YHKIIMOHATIBLHOW TPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe30macHOro odpasa
JKU3HH, 9KOJIOTMUECKOT0 MBILIUICHHS], IEHHOCTHOTO OTHOILIEHHUS K )KMBOU MPUPOJIE U YEIIOBEKY.

bonbmioe 3HaueHue OWONIOTHS UMEET TaKKe JJs PpEHIeHUs BOCHHUTATEIbHBIX H
pa3BUBAIOIIMX 33]a4 CPEeHEro oouiero o0pa3oBaHus, coluann3aui odyyaromuxcs. M3ydenne
Ouonoruun o0ecrnieunBaer YCIIOBUS Ui hopmupoBaHus UHTEIUICKTYaIbHBIX,
KOMMYHHKAITUOHHBIX U MH(OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYIBTYpHI, CIIOCOOCTBYET
WHTETpai OMOJOTUYECKUX 3HAHUW C MPEACTABICHUSMU M3 JIPYIHX YYEOHBIX MPEAMETOB, B
9acTHOCTH, (pu3uku, Xumuu u reorpadun. Ha3BaHHBIC TONOKEHUS O TPETHA3HAYCHUH YI€OHOTO
npenmera «buonorus» CcoCTaBUIM OCHOBY Ul ONPEJENICHUs MOJIXOJ0B K OTOOpY U
CTPYKTYPUPOBAHUIO €TO COACPIKAHMUS, TIPEJICTABICHHOTO B IPOrpaMMe TI0 OMOJIOTHH.



OT10op conmepkanust yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH
C MO3UIMH KyJIbTYpOCOOOPA3HOT0 MOAX0/1a, B COOTBETCTBUHU C KOTOPHIM O0YyYaIOLIUECs TOKHBI
OCBOWTH 3HAHMS M YMEHHS, 3HAUYUMbIC 51 (POpMUpOBaHUS OOIIEH KyIbTYphI, ONpEACSIOIIne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKPYKaIoLel MNpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTHUUECKOU JesTesibHOCTH. Oco00e MECTO B 3TOM cHUCTEMEe 3HAHUU
3aHUMAIOT d3JIEMEHTHl COJEp’KaHusl, KOTOpbIE CIy>KaT OCHOBOM g  (QOopMUpPOBaHUS
IIPEJICTaBICHU O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHUEHTAIMIX JUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3AlUK OHOJIOrHYeCKOro o0pa3oBaHusl.

CrtpykTrypupoBaHHe cOJep>KaHUs y4eOHOro MmaTepuana B IporpaMMe IO OHOJOTUU
OCYILECTBIICHO C Y4ETOM MPHUOPUTETHOTO 3HAUCHHS 3HAHUN 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
JKUBOM TpUPOJBI, O €€ YypOBHEBOl OpraHu3ali U HBOJIOLUU. B COOTBETCTBHHM C ATHUM B
CTPYKType yueOHOro npenmera «bHoIOrus» BBIAECIEHBI CIEIYIONUE COJIEpKATEIbHbIC JIUHUU:
«buonorus kak Hayka. MeToabl Hay4HOTro Mo3HaHusm», «Kierka kak OMONIOrHYecKas CUCTEMay,
«OpranusMm Kak Ouosnoruyeckas cuctema», «CucreMa U MHOroo0Opasue OpraHu4eckoro MHpay,
«OBOITIOLINS KUBOH MPUPOABI», «IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

enp w3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE — OBIIAJICHHE
00y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIIMOHAIBHOM OpraHu3aliu >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUN UCIOJIb30BaTh ATU 3HAHUSA JJIs TPAMOTHBIX JIEUCTBHI B
OTHONIIEHUH 00BEKTOB KMBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TTPOOJIEM.

JlocTmwkenne menu u3ydeHus ydeOHoro mpenmera «buomorus» Ha 0a30BOM YpOBHE
obecrieunBaeTcs pelIeHrueM CIeIYIOIUX 3a1au:

OCBOEHHE O0YyYarolIMMHCS CUCTEMBl 3HAHUN O OHOJIOTMYECKUX TEOPUSIX, YUCHMSIX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBWJIaX, CIYXalllUX OCHOBOW i (hopMHpOBaHUS
IPEJICTAaBICHU O €CTECTBEHHO-HAy4YHON KapTUHE MHpa, O METOJAaX Hay4yHOIo I1O3HaHUS,
CTPOEHUH, MHOTOOOpa3sHMH U OCOOCHHOCTSX KHMBBIX CHCTEM PAa3HOIO YPOBHS OpraHHU3aluu,
BBIJIAFOIINXCS] OTKPBITUSX ¥ COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dbopMupoBaHue y oOy4aroluxcs MO3HABATENbHBIX, MHTEIUIEKTYAIbHBIX U TBOPUYECKHX
CIIOCOOHOCTEH B MpOILIECCEe aHAIM3a JaHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTMM HAyYHBIX B3IJISI/IOB,
UJeN ¥ MOJIX0/I0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aluu;

CTaHOBJICHHE Yy OOydJarommxcsi oOIel KyJIbTypbl, (YHKIHOHAJIbHOW TI'PAMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OICHUBATH SBICHUS OKPYKAIOIIETO MHpa >KUBON MPHUPOJABI Ha
OCHOBAHUWU 3HAHWM U ONBITA, TTOJYYCHHBIX TTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHHue y O0y4aroUMXcs yYMEHUN HIUTFOCTPUPOBATH 3HAYEHHE OMOJOTHMUYECKUX
3HAHUW B TPAKTUYECKOW MAESITEIbHOCTH YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTH;

BOCHUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHMS YEIOBEKOM KUBOM NPUPOJBL,
HE00X0IMMOCTH OEpPEeKHOTO0 OTHOUICHUS K HEel, COOMIOIEHUS AITUYECKUX HOPM TpHU MPOBEACHUU
OMOJOTrMYECKUX UCCIIEJOBAHMI;

OCO3HaHWE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU JIJIsl TIOBBIIICHHS YPOBHS HKOJOTHUECKOM
KYJIBTYPBI, U1l QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MIPUMEHEHHE MPHOOPETEHHBIX 3HAHWN M YMEHUN B TIOBCEIHEBHOM JKU3HH ISl OIEHKU
MOCNEACTBUM CBOEH NEATENbHOCTH IO OTHOIIEHUIO K OKpYXKarollel cpelre, COOCTBEHHOMY
3/10pOBbI0, 000OCHOBAHME U COOIIOICHNE Mep MPO(PUIAKTUKH 3a00JI€BaHUMA.

B cucteme cpennero obmero odpazoBanus «buosnorusy», nzydaemas Ha 6a30BOM ypOBHE,
SBIISIETCS 00S3aTENbHBIM YYEOHBIM TPEIMETOM, BXOISIIMM B COCTaB MPEIMETHOW o01acTu
«EcTecTBEHHO-HAyUYHBIE MTPEIMETHI.

Jliis u3yueHus: OMOJI0ruu Ha 6a30BOM YpPOBHE CpEeIHEro 00IIero oopa3oBaHus OTBOAUTCS
68 gacoB: B 10 kmacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJAEPKAHUE OBYYEHUA

10 KJIACC



Tema 1. Buosnorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTUHM C OOIIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKON, ICTETUKON W mpaBoMm. Ponb Ouonoruu B
(dbopMUpPOBaHUN COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CucreMa OMOJO0rHUYecKUX HayK.

Mertoabl MO3HAHUS )KUBOU MPUPO/IbI (HAOIIOIEHUE, SKCIIEPUMEHT, OIKCaHUE, U3MEPEHHUE,
KJaccuukanus, MOJETMPOBAHNUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX ).

JdemoHcTpaumu:

IMoprpetsl: Y. Jdapsun, I'. Mennens, H. K. Konbuos, /[x. Yorcon u ®@. Kpuk.

Tabauiel u cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBI.

JlaGopaTopHble M IpaKTHYeCKUe padoThI:

[Ipaktuueckass pabota Ne 1. «lcmonp3oBaHUE PA3NIUYHBIX METOJIOB IPH HU3YYEHUU
OMOJOTUYECKIX 0OBEKTOBY.

Tema 2. ’KuBble cUCTEMbI M UX OPraHU3AIUA.

XKussie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHHus Omonoruu. OTIMYHE >KUBBIX
CHCTEM OT HEOPraHUYECKON MPUPOJIBI.

CpoiicTBa OwocWcTeM W WX pasHooOpasue. YPOBHH OpraHM3alld OHOCHUCTEM:
MOJICKYJISIPHBIA, ~ KJIETOYHBIM,  TKAHEBbI,  OPraHU3MEHHBIM,  MOMYJSALMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTeOIeHOTHYECKHIA), OMOC(hHEPHBIA.

JdemoHcTpamum:

Tabnauiel u cxembl: «OCHOBHBIE TMPU3HAKU JKU3HW», «YPOBHU OpraHM3alMM >KUBOM
OPUPOIBDY.

O6opynosanue: Mmozaens Mosekyibsl JJHK.

Tema 3. XuMHu4ecKHii COCTaB U CTPOCHHE KJIECTKH.

XUMUYECKUH  COCTaB  KIETKM.  XHMHYECKHE  DJIEMEHTBI:  MaKpOd3JIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bosla 1 MUHEpaJIbHbBIE BEILIECTBA.

@OyHKIMM BOJbI M MUHEpaJbHBIX BelIeCTB B kieTke. [lojaep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue 6e1KoB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnumsbie
U 3aMEHHMble AMHHOKUCIOTHI. AMUHOKHMCIOTHBI COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAs, TPETUYHAs W YETBEPTHUYHAsA CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonornueckue GpyHKINN OETKOB.

@®epMeHTHl — OMoONOrMueckue Karanusatopbl. CTpoeHue (epMeHTa: aKTUBHBIN LIEHTD,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Ormiuuuss  (epMEHTOB  OT
HEOPraHMYECKUX KaTaJlu3aToOpPOB.

VYraeBoasl: MoHOcaxapuabl (IJIIOKO3a, pubo3a M J1e30KCUpu003a), aucaxapuiibl
(caxapo3a, JIakTO3a) W TMOJUcaxapuabl (Kpaxmaj, TJIMKOTeH, IeJUToa03a). buomorndeckue
(GyHKLIUU YTIIE€BO/IOB.

Jlununel: Tpuraunepuasl, Qochomunuael, crepounsl. ['mapodunsHO-rUAPOPOOHBIE
cBoiicTBa. buonornueckue GyHkuuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OCJIKOB U JIMIUJOB Kak
HMCTOYHUKOB SHEPIHH.

Hyxneunossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIIEMHOBBIX KHCIIOT.
Crpoenne u ¢yukiuu JJHK. Crpoenne u ¢dynxuuum PHK. Bunet PHK. AT®: ctpoenue u
byHKINN.

[uronorus — Hayka o kierke. KinerouHas teopust — mpumep B3aMOICHCTBUSA HUIEH U
(akTOB B HAYYHOM MO3HAHUU. METO/IbI U3yUEHHSI KIIETKH.

Knerka kak nenoctHas xuBas cuctema. O0mue Npu3HAKKM KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapar, cucteMa CUHTe3a Oeka.



Tumbl KJIeTOK: dSyKapuoTHUecKas U Tpokapuotudeckas. OcoOEHHOCTH CTPOSHHS
npoKapruoTuueckor kieTku. Knerounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KIJIETOYHAsl CTEHKA, TIIMKOKAIHMKC, UX (YHKIIUH.
[Tna3maTtudeckas MeMmOpana, e€ cBoiicTBa u (QyHkuuu. [luTomnazmMa u e€ OpraHoUbL
OnnomemOpannbie opranoubl kietku: DIIC, anmapar ['oabmxu, mu3ocomsl. [loayaBTOHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA U IIACTHI.
Bunel mnactun. HememOpaHHble OpraHOUAbl KJIETKU: pUOOCOMBI, KIIETOYHBINA EHTP, LIECHTPUOIIH,
PECHUYKH, KIyTUKH. DyHKIIMN OPraHOUI0B KJIETKH. BKitoueHus.

Snpo — peryasTopHbIii neHTp KieTku. CTpoeHue siapa: sjaepHas 000JI04Ka, Kapruoria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumu:

Hoptpetsr: A. Jlesenryk, P.I'yk, T.IlBann, M. lllneiinen, P. Bupxos, k. Yorcon,
®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Jlnarpammbl: «Pacnpenenenne XMMHYECKHX O3JEMEHTOB B  HEXHMBOW  IPUPOLE»,
«Pacnpenenenrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabauiel u cxemsl: «llepuoaudeckass TaOnaua XUMUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJBI BOJbD», «buocunres 6enka», «CTpoeHne MoieKyisl 6enka», «Ctpoenue GpepmeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl ATD», «CTtpoeHune 3ykapruoTHYECKON
KJIeTKN», «CTpoeHue KUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENbHOM KIEeTKu», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKN», «Y TIeBOAbIY, «JIUnuab.

OO6opyoBaHKe: CBETOBOM MHUKPOCKOI, 000pyAOBaHUE Ui MPOBEACHUS HAOIIOICHHIA,
U3MEpPEHU, SKCIEPUMEHTOB, MHUKPOIIpEnapaThl pPaCTUTENbHBIX, )KUBOTHBIX M OaKTepHUaIbHBIX
KJIETOK.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

JlaGoparopHas paborta Ne 1. «M3y4yeHne KaTanUTUYECKOW aKTUBHOCTU (pepMeHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JIaGoparopHast pabota Ne2. «3yueHue cTpoeHMsI KIETOK pAacTE€HHH, >KMBOTHBIX M
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’KuzHeneATeJIbHOCTH KJICTKH.

Ob6meHn BemiecTB, WM MeTabOIM3M. AccUMWISIIMS  (TUIACTHYECKUM OOMEH) U
TUCCUMUIIALINSA (PHEpreTuuecKuii 00OMeH) — IBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Ponb
3aKOHOB COXPaHEHUs BEIIECTB U SHEPTUH B TOHUMAHUHU METabOIU3MA.

Tunbel oOMeHa BemiecTB: aBTOTPO(HBIN U reTepoTpodHbIif. Ponbs hepmenToB B 0OMeHe
BEIIIECTB U MIPEBPAIICHUH YHEPTUU B KIIETKE.

®orocunte3. CBetoBas u TemMHOBass (¢a3bl (orocunreza. Peakumu doTocuHTE3A.
DddexTuBHOCTL (hoTOCHHTE3a. 3HAUCHNE (POTOCHHTE3A /IS KU3HU Ha 3emiie. Briusaue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIMIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3UpYIOInue OakTepun. 3HAYCHHE XEMOCHHTEe3a JJIs KU3HH Ha
3emute.

DHepreTudyeckuii oOMEH B  KieTke. PacmierieHne BemecTB, BBIJCICHHE U
AKKyMYJIMPOBAHHE YHEPTUU B KJIETKE. DTallbl SJHepreTndeckoro oomena. ['mukonus. bpoxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM ~KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopunupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakniun wmatpuunoro cuHTe3a. ['enermueckas wuHpopmamus u JHK. Peamuzamms
TeHeTUYeCKON MH(popMaIu B KieTke. ['eHeTuueckuii Ko M ero cBoWcTBa. TpaHCKpUIIUS —
maTpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Drtansl TpaHciasuuu. Konuposanue
aMHHOKHUCIOT. Ponb pubocom B OnocuHTe3e Oelnka.

Hexnerounsie ¢opmbr ku3Hu — BHpychl. Mcropusi oTkpeiTust BupycoB (/.
U. ViBanoBckuii). OCOOCHHOCTH CTPOEHUS W JKM3HEHHOTO IIMKIAa BHUPYCOB. baktepmodaru.
bone3nu pactenuii, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BHUpycamu. Bupyc nmMmyHoaeduura



yenoBeka (BUY) — Bo3Oynutens CIIM{a. OOpatHas TpaHCKpHUIIIUS, peBepTa3a U MHTErpasa.
[TpodunakTrka pacripocTpaHEeHUs BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanum:
Ioptpetst: H. K. Konsuos, /1. . Usanosckuii, K. A. Tumupszes.
Tabmuibl ¥ cxeMmbl: «THUIBI  IIHTaAHUSY, «Metabomuzm»,  «MUTOXOHIPUSY,

«OHepreTnueckuii ooMmen», «Ximopormiact», «Dorocuntes», «Ctpoenune IHK», «Ctpoenue u
¢ynkumonupoBanue reHa», «CuHTe3  Oenmka», «leHermyeckwii  Kon», «Bupyce,
«baktepuodarn», «Ctpoenne u ku3HeHHBId WK1 Bupyca CIIM/a, Oaktepuodaray,
«Pemmukanms JJHK».

Ob6opynoBanue: moaenu-ammnkanun «Y asoenune JITHK u tpanckpumnmusy, «buocunres
oenkay, «CTpoeHue KIETKH», Mosienb cTpykTypsl JJHK.

Tema 5. PasMHoOkeHNe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii muki, wiM >KM3HEHHBIM WK KieTkd. MHTepdaza m murtos. Ilporeccsr,
npoTekaromue B uHTEpdasze. Permmmkanms — peakuust marpuyHoro cunte3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMIHBIA M TarIOMIHBI XPOMOCOMHbBIE
HaOopbl. Xpomatusl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHSI U MHIUBUYaIbHOTO PAa3BUTHS
OpraHU3MOB.

Henenue xierku — muto3. Cragum mutosa. IIpoueccel, nmpoucxonasiue Ha pas3HbIX
CTaausAX MUTO3a. BUOIOrMYeCcKuii CMBICII MUTO3A.

[IporpamMmmupyemast ruOesp KJIETKU — aloITo3.

@opMbl  pa3MHOXKEHHS OpraHM3MOB: Oecmojioe U TMonoBoe. Buasl  6Gecrionoro
Pa3MHOXKEHHUS: JIEJIEHHE HAaJIBOE€, MOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMpPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKIIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.

Metios. Cramuu wmeitosza. [lpormeccsl, nmpoucxonsinme Ha cTagusx Menosa. [loBenpenue
XpoMocoM B Meiio3e. KpoccuHrosep. buonornyeckuii CMbIC U 3HAUEHUE MEH03a.

['amerorenes — nponecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y dKUBOTHBIX. [Tosi0BBIE JKene3bl:
CEMEHHHUKHU M sSMYHUKH. OOpa3oBaHHWE W Pa3BUTHE IMOJOBBIX KIETOK — ramer (CIepMaTo30u,
AWLIeKJIeTKa) — crepMaToreHes U oBoreHe3d. (OCOOEHHOCTHM CTpOEHHUS SHIEKIETOK U
cnepmaro3onioB. Omronorsopenue. [laprenorenes.

NunuBunyanpHOE€ pa3BUTHE (OHTOTEHE3). DOMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHOHATBHOTO PA3BUTHUS Y MMO3BOHOYHBIX KUBOTHBIX: JPOOJICHHE, TacTpyJsIus,
opranoretes. [ToctamOpruoHanbHOEe pa3BuTHE. THIBI MOCTIMOPHOHAIBHOIO PA3BUTHSL: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BrusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazsutne pacrennii. OHTOreHe3 IBETKOBOI'O PACTEHMSI: CTPOCHHE CEMEHU, CTaIuu
pa3BUTHS.

JdemMoHcTpanum:

Tabmauiel U cxeMbl: «DOpMBI pa3MHOXKEHHS OPTaHU3MOBY, «J[BOWHOE OIJIOIOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXKEHUE pacTeHui», «JlereHne KIeTku
Oaktepuit»y, «CTpoeHHE TIOJOBBIX KIETOK», «CTpoeHHne XpoMOCOMBI», «KIIeTOUHBIA UKD,
«Pemmukanus JTHK», «Mwuto3», «Meio3», «IIpsmoe n Henpsimoe pa3BuTHe», «l ameToreHes y
MJIEKOTIUTAIONIUX U YeloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opyioBaHMEe: MUKPOCKOI, MHUKponpenapaTtsl «CrepMaTo30Usl MIIEKOIHUTAOILIETO»,
«Sineknerka mitekonuraronero», «KapuoknHe3 B KJIETKax KOpElKa JyKa», MarHUTHas
Moieb-anrukanus «/lenenue knetkny», monens JJHK, Mogens meTadazHoit XpoMOCOMBI.

JlabGopaTropHble U IpaKkTHYecKue padoThbl:

JlaboparopHast pabota Ne 3. «HabmtoieHue MUTO3a B KJIeTKaX KOHYHKA KOpeIKa JTyKa Ha
TOTOBBIX MUKPOMpPENapaTax.

JlaboparopHass pabora Ne4. «M3yueHWe CTpOCHHS TOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenaparax.




Tema 6. HaciiencTBeHHOCTh M H3MEHYUBOCTH OPraHNU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropuss pa3BUTHS TeHETHKU. Poib muTosoruu u
SMOPHUOJIOTUY B CTAHOBJICHUH T€HETHKHU. BKIIa] pOCCHICKUX U 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeToabl TeHEeTUKH (TUOPHUIIOJIOTUYECKUH, UUTOTeHEeTUYECKUM, MOJEKYISIpHO-
reHetTudeckuii). OCHOBHbBIE T€HETUYECKHE OHATHUS. [ eHeTnYecKass CUMBOJIMKA, UCIIOJIb3yeMas B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACIENOBaHUs  IPU3HAKOB,  ycTaHOBJEHHble ['. Mennenem.
MonorubpuaHoe ckpenBaHue. 3aKOH eIMHO00pa3usi THOPUIOB TIEPBOTO MOKOIeHUs. [IpaBuio
JTOMUHUPOBaHUS. 3aKOH paculeluieHus npu3HakoB. ['mnore3a uyucrtorel ramer. IlonmHoe u
HEIOJIHOE JOMUHUPOBAHHE.

JlurubpugHoe CKpelmMBaHHe. 3aKOH HE3aBUCUMOTO  HAcCJeIOBaHUS  MPU3HAKOB.
[{uToreHEeTHYECKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAaHUSA. AHAIH3UPYIOIIEe CKPEIUBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIsl ONIPeIeIeHHsI TEHOTUIIA OCOOU.

CuenneHHoe HacinenoBaHue npusHakoB. PaGora T.Moprana 1o CHEIUIEHHOMY
Hacje10BaHMI0 TeHoB. Hapyllienue cuenyieHusi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpOoMOCOMHas TEOPHS HACIEICTBEHHOCTH. | eHeTHUEeCKHEe KapThI.

I'enetnka nomna. XpoMOoCOMHOE OIpEAeNeHe 1Moja. AyTOCOMbI U TOJIOBBIE XPOMOCOMBI.
['omorameTHsie M rereporaMeTHbie opraHu3mbl. HacnmemoBaHue TpPU3HAKOB, CIEIUICHHBIX C
MIOJIOM.

N3menunBocTh. Buapl M3MEHUMBOCTU: HEHACJECACTBEHHAss M HacleACTBeHHas. Ponb
Cpeapl B HEHACJIEICTBEHHOM  HM3MEHYMBOCTH.  XapaKTepUCTUKA  MOAU(PUKAIMOHHON
W3MEHYMBOCTH. BapuanvoHHbId psii M BapuanMoHHAas kpuBas. Hopma peakumu mnpusHaka.
KonuuecTBeHHblE M KAaueCTBEHHbIE TNPU3HAKM W UX Hopma peakuuu. CBoiicTBa
MOAU(PUKAITMOHHON U3MEHUYUBOCTH.

Hacnencreennasi, wim reHOTUNIHYECKasi, U3MEHUMBOCTh. KoMOMHATHBHAS N3MEHUYUBOCTb.
Meiio3 u MoNOBOM mporecc — OCHOBA KOMOMHATMBHOM WM3MEHUMBOCTH. MyTallMOHHas
M3MEHYUBOCTh. Kimaccudukamus myranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
NPUYHHBI MyTaluid. MyTtareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKUX DPSZIOB B HACIEICTBEHHOU
n3menunsocty H. M. BaBuiosa.

BuesigepHast HacIeICTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka uenoBeka. Kapuorun uenmoBeka. OCHOBHBIE METO/bl T'€HETUKH YEJIOBEKa:
T€HEATOTUYECKUN, OJIM3HEIOBBIM, IUTOTCHETUYECKHH, OWOXMMHYECKUH, MOJEKYISIPHO-
reHeTuyeckuid. COBpPEMEHHOE ONpeNesieHue T€HOTHUIA: IOJHOT€HOMHOECEKBEHUPOBAHUE,
TEHOTHUIUPOBaHKUE, B TOM uyucie ¢ nomoipio [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
YyeloBeKa: TeHHbIe OoNie3HH, OONEe3HW C HACIEACTBEHHOM  MpeapacroyioKeHHOCTHIO,
XpoMocoMHBIE OoisiesHu. ComaTudeckue © TreHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPOMUIAKTUKUA U JICUCHUS T€HETHUECKUX
Oose3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTHPOBAaHUE. 3HAUCHWE MEIUITMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUIECKIX 3a00JIeBaHUI YeTIOBeKa.

JdemoHcTpaumnu:

Hoprpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBuios.

Tabauirel U cxembl: «MOHOTHOPHUIHOE CKPEIIMBAHKUE U €r0 IIUTOTCHETHYEeCKasi OCHOBAY,
«3aKOH pacUICIUICHUs] W €ro UUTOr€HETUYeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckne OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHS,
«Meiio3», «B3auMoaeicTBre auIebHBIX TE€HOBY, «l eHeTnYeckne KapThl paCTEHUMN, KUBOTHBIX
u 4denoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTH HACJIEIOBAHMS, CLEIJIEHHOTO C IOJIOM,
«Kapuotunbel denmoBeka W JKUBOTHBIX», «Buapl w3MeHumBOoCTHY», «MomuduxarmoHHas
U3MEHUYUBOCTHY, «HacnemnoBanue pesyc-gakxropayn, «['eHeTHKa Tpymnn KpoBu», «MyTanroHHas
U3MEHYUBOCTb.

O6opynoBanue: MoAenu-anmInkanun «MOHOTHOpUAHOE CKpemuBaHuey, «HemomHoe
JOMHUHHUpOBaHHE», «lurubpuanoe ckpenuBanue», «llepekpéct xpomMocom», MHKPOCKON U




Mukpornpenapar «JIpozoduna» (Hopma, myranuu HopMbl KPBUTEEB U OKPACKHU Tela), repdbapuit
«I"opox moCeBHOW.

JlaGopaTopHble M IpaKTHYeCKUe padoThI:

JlaGoparopHas padota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUTHOTO
CKpEIIUBAHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaGopaTtopHas padota Ne 6. «M3ydeHne MoaupUKAIIMOHHON U3MEHYMBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlabopatopHas pabora Ne7. «AHaM3 MyTanmwii y JApo30GuiIbl Ha TOTOBBIX
MUKpOIpenaparax.

[TpakTuyeckas padora Ne 2. «CocTaBiieHHE U aHATN3 POIOCIOBHBIX YEJIOBEKaY.

Tema 7. Cesiexniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka M Ipolecc. 3apoKJI€HUE CEIeKUUU U aAoMecTukanus. Ydenue H.
W. BaBuioBa 0 LIEHTpax MPOUCXOXKACHUS U MHOro0Opa3usi KyJabTypHBIX pacTteHuil. LleHTpsl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpPOJa, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIIMU. MacCOBBI M MHAUBHUIYAIbHBIH OTOOPBI B CEIEKIIUU
pacTeHuil U KUBOTHBIX. OlleHKa 3KCTepbepa. biIn3kopoicTBEHHOE CKpelMBaHUE — UHOPUIAMHT.
UYucras nuHusa. CkpemuBaHMe YHUCTBIX JIMHUK. ['erepo3uc, wnam ruOpugHas Cuia.
HeponctBenHoe ckpemmBanne — ayrOpuauHr. OtmanéHHas ruOpuausanus U e YCIeXH.
HckyccTBeHHBIM MyTareHe3 W IMOJIY4YEHUE MOJMUILUIONJ0B. JIOCTUIKEHHUS CEJIeKIUU PacTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss Kak OTpacib MPOU3BOJCTBA. ['€HHAas MH)KEHepusa. OTalbl CO3JAHMS
pexomOunantHoit JIHK u Tpancrennsix opranusmoB. Kiierounas umxenepus. Knetounsie
KyJIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHui. KiloHupoBaHue BbICOKOIPOTYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTMYECKHME M 3Tudeckue mnpodiaemsl. MO —
FeHETUYECKU MOIU(DUIIUPOBAHHBIE OPTaHU3MBI.

JlemMoHCTpanuu:

Hoptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. I1BaHoB.

Tabauiel 1 cxembl: kapTa «LIeHTpBl TPOUCXOXKAEHUS U MHOrooOpasusi KyJIbTYpPHBIX
pacteHui», «lloponbl TOMaIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHUi», «OTaanéHHas
rubpunmzamus», «Pabotrel akamemuka M. @. MBanoBay, «llomummongus», «OOBEKTHI
ounorexHonorun», «Kierounele KynbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U TEPEHOC
TEHOB, XpPOMOCOM.

O6opyaoBaHKe: MYJISDKU TIJIOJIOB M KOPHEIJIONOB JAUKUX (POPM M KYIbTYpHBIX COPTOB
pactenuii, repbapuii «CelbCKOX035IICTBEHHbIE PACTECHUSY.

JlabopaTopHble H IPaKTHYeCKHE PadoThI:

Okckypcust «OCHOBHBIE METO/bI M JOCTH)KEHUS CEJEKIMU PAcTeHUN W KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (hepMy, COPTOMCHBITATENbHBIN y4acTOK, B TEIUIMYHOE
X035HCTBO, Ta00PATOPHIO arPOYHUBEPCUTETA UITH HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBo/IIOIIMOHHASL OMOJIOTHS.

[Ipennockik BO3HMKHOBEHUS SBOJIOIMOHHON TEOPHH. DBOJIOIMOHHAS TEOpUS U €€
MeCTO B OMoJOTHH. BiinsiHIE YBOMOIIMOHHON TEOPUHU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CaujeTenbcTBa HBOJIONMM. IlaleOHTONOTHYECKHE: TOCIEI0BATEILHOCTE TOSBIICHUS
BUJIOB B MaJICOHTOJIOTUYECKON JIETOIHMCH, Tepexoanble popMbl. buoreorpadudeckue: cxoacTBo
U paznuune GayH u Gpop MaTEPUKOB U OCTPOBOB.

DOMOpHONIOTHYECKHEe: CXOACTBA U Pa3iuuus dMOPHOHOB Pa3HBIX BHUIOB IMO3BOHOYHBIX.
CpaBHUTEIIPHO-AHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJOTHYHbIC, PYAUMEHTAPHBIC OPTaHbI,
aTaBU3MBI. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAHW3MOB HACIEACTBEHHOCTH U
OCHOBHBIX METAa0OJMYECKHUX MYyTeH Y BCEX OPraHU3MOB.



OpomonmonHass teopus Y. JlapBuna. Ilpennocbulku BO3HHMKHOBEHHUS JapBHUHHU3MA.
JIBIOKyIMe CHMJIBl  9BOJIIOLMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCoB, HeompeleNnEHHas H3MEHYUMBOCTh, OOpnr0a 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckast reopus 3Bosmonuu (CTO) u e€ 0oCHOBHBIE TIOJI0KEHUS.

Muxkpossomtonus. [Tomynsanus kak equHULa BUIA U 3BOJIIOLUY.

JBmkymue cuibl (pakTophl) IBOJIONHUKA BUJOB B MpHUpoae. MyTallmOHHBIN mporece U
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BONHBI W Jpeid reHoB. M3omsauus u
MUTIpaLysl.

EcrecTBeHHBII 0TOOp — Hampabisiomui (akTop 3BOIIONUH. DOPMBI €CTECTBEHHOTO
otbopa.

[IpucnocoOIeHHOCTh ~ OpPraHU3MOB  KakK  pe3yibTaT  dBoiouud.  [Ipumepsl
npUcnoco0IeHn y OpraHu3MoB. ApoMop(o3bl U UAH0AAANITALIUH.

Bun u BupooOpasoBanue. Kpurepuu Buga. OcHOBHBIE (OpMBI BUA000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.

Maxkpoasomtonus. @opMbl 3BONMIONUM: (pHUIIeTHYECKas,, TUBEPreHTHasi, KOHBEPIeHTHas,
napaiensHas. HeoGpatumocTs 3BooLMN.

[IpoucxoxaeHnue  OT  HecHEIMAJM3UpPOBaHHBIX  IpeakoB.  IIporpeccupyromias
cnenuanu3anys. AnanTuBHas paauanys.

JdemoHcTpaumnu:

[optpetsl: K. JIunne#, XK. b. Jlamapk, Y. Hdapsun, B. O. Komanesckuii, K. M. bap,
9. I'exkenb, @. Mrosnep, A. H. CeBeprios.

Tabmuuel u  cxembl: «Pa3BuTHe OpraHMyeckoro Mupa Ha 3emie», «3apoJbILIH
MIO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy», «@PopmMbpl OOpbObI 3a CyLIECTBOBAHUEY,
«EctecTtBenHblit  0TOOp», «MHOroobpazue copTroB pacteHuil», «MHoroo0Opasue mnoposa
JKUBOTHBIX ), «[lomymsumy, «MyranuoHHas U3MEHYUBOCTBY, «ApomMopdo3bI»,
«Monoanantanumn», «OO0mas nereHepauus», «JBHxKylue cuiibl 3BodrOLMM», «Kapra-cxema
mapuipyra nyremectsus Y. Jlapsuna», «boprba 3a cymiectBoBanue», «lIpucrnoco0neHHOCTh
OpraHu3MoBy, «I eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHIECKOE BUI000pa30BAHUE.

O6opynoBaHKe: KOJUIEKIUSI HACEKOMBIX C PAa3IMYHBIMU TUIIAMH OKpacku, HabOp IJI0JI0B
U ceMsH, Koiekuus «l[IpuMepsl B3alIMTHBIX MPUCIOCOOIEHUH Yy KMBOTHBIX», MOJEIb
«OCHOBHBIE HaNpPaBIICHUS D3BOJIOLUN», O00bEMHass Mojaenb «CTpoeHHE TOJIOBHOTO MO3ra
MIO3BOHOYHBIX».

buoreorpaguueckas kapra Mupa, Koyekuus «DopMbl COXpaHHOCTH MCKOIAeMBbIX
JKUBOTHBIX M pacTeHMi», Mozaenp ammukanusa «llepekpéct XxpomMocom», BiIaKHbIE MpeNapaTsl
«Pa3Butue Hacekomoro», «Pa3BuTme msrymku», MukKpornpenapar «/pozoduna» (HOpMa,
MyTalu (GOpMbI KPBIIILEB U OKPACKHU TENa).

JlaGopaTopHble U IpaKTHYeCKUEe padoThI:

JIaGoparophas pabota Ne 1. «CpaBHeHue BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

JlaboparopHast pabora Ne?2. «OmnucaHue TPHUCIIOCOOJICHHOCTH OpraHu3Ma H  eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHHE M pa3BUTHE 'KU3HHU HA 3eMuie.

JloHay4HbIe MPENCTABIEHUS O 3apOKIAECHUN KU3HU. HayuHble rumnore3bl BOSBHUKHOBEHUS
KU3HM Ha 3emuie: aOWOTreHe3 W TaHCIEePMHUs. XHUMHUUYECKasl dBOJIONHS. AOWMOTEHHBIH CHUHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE  MOATBEPKICHUE
XUMHYECKOW 3BoJroniK. Haganpabie sTambl Ouonorndeckoi spomtonmu. ['unoreza PHK-mupa.
dopmupoBaHrue MEMOPAHHBIX CTPYKTYP M BOSHHUKHOBEHHE MPOTOKIETKHU. [IepBble KIETKH U UX
sBOJIOIMA. POPMUPOBAHNE OCHOBHBIX TPYIIT AKUBBIX OPTAHU3MOB.

PasButue xu3Hum Ha 3emsie mo 3pam U nepuogam. Karapxeil. Apxeiickas u
npotepo3oiickast 3pel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHHCKUMA, OpPIOBUKCKHUH,
CUJIypUNCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so30lickast 3pa U €€ MepuoJIbl: TPUACOBBIN, FOPCKUM, METOBOM.



KaiiHo30iicKkas apa u €€ nepuo/pl: NajaeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOTEHOBBI.

XapakTepucTUKa KIMMAaTa U IeOJOTHYEeCKHX IpoueccoB. OCHOBHBIE 3TaIlbl 3BOJIOLNU
pPacTUTENFHOTO M XKHUBOTHOTO MHpa. ApomMopdo3bl y pacTeHHil U >KMBOTHBIX. [losiBienue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak OTpakeHue 3BOIIOIMH. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIbI OPraHU3MOB.

OBonronus  4enoBeKa. AHTpONOJOrMs Kak Hayka. Pas3BuTue mnpeacraBieHUl o
IIPOUCXOXKICHNUN YelloBeKa. MeTobl M3yd4eHUs aHTpornorenesa. CXoAcTBa U pa3jinyus 4e0BeKa
1 )KMBOTHBIX. CHCTEMATUYECKOE MTOJIOKEHHUE YEIIOBEKA.

JBwxynme cuibl (pakTopsl) aHTpomoreHesa. HacneacTBeHHass W3MEHYMBOCTh U
ecTecTBEeHHbIN 0TOOp. OO1IecTBEHHBIN 00pa3 KU3HU, U3TOTOBJIEHUE OPYIAUM Tpyaa, MBIIJICHHUE,
peusb.

OCHOBHBIE CTaZMM U BETBU JBOJIIOLMM YEJIOBEKA: ABCTPAJIONUTEKU, UEIOBEK yMEIbl,
Yenosek mnpaMmoxoasdmuii, YenoBek HeaHaepTalbckui, YenoBek pasymsblid. Haxonku
UCKOIIaeMbIX OCTAaTKOB, BPEMs CYILECTBOBAaHUS, 00JacTh pacnpocTpaHeHUs, 00bEM TOJIOBHOIO
M03ra, 00pa3 KU3HH, OPYIHUS.

YenoBeueckue pacsl. OCHOBHbIE OOJIBIIME pachl: €BpolieouHas (eBpa3uiickas), HErpo-
aBcTpajioujiHas  (dKBaTOopuaiabHasg), MOHTOJOUIHAsA  (a3uaTCKO-aMepuKaHckas). YepTsl
OPUCHOCOOJICHHOCTH NPEACTAaBUTENEeH UelOBEYEeCKUX pac K YCIOBUSAM CYIIECTBOBAHMS.
EnuncTBo yenosedyeckux pac. Kpuruka pacusma.

JdemoHcTpamum:

Hoptpetsr: @. Pean, JI. Tlactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBun.

Tabnuue! u cxembl: «Bo3nukHoBeHne CoNHEYHOH cucTeMbl», «Pa3BUTHE OPraHUYECKOro
mupa», «PacturenbHas knetka», <« KuBorHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHasi CUCTEMAa OPraHU4YecKOoro mMupa», «CpaBHEHHE AHATOMHYECKHMX YEPT CTPOCHMS
YeJIOBEKa U YEeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa NAJIEOHTOJOTMYECKUX HAXOJ0K
IIPEIKOB COBPEMEHHOIO 4ejoBeka», «JlpeBHeimme moan», «/pesrue mronn», «llepBbie
COBPEMEHHBIE JIIOIN», «HUeroBeueckne pacoi».

Ob6opynoBanue: Myspkn — «[IpoucxoxaeHrne venoBeka» (OIOCTBI  aBCTpPaAJIONMTEKA,
MUTEKaHTPOIa, HeaHAEepTallblla, KPOMAaHbOHIIA), CIACHKU WM MU300pakeHUsT KaMEHHBIX OpYIUil
NEepBOOBITHOTO YeNoBeKa (KaMHHM-4OMNIepsl, pyOuia, ckpebia), reoXpoHoioruyeckas tadbiauia,
KoJuteK1us «®opMbl COXPaHHOCTH UCKOMIAEMBIX KUBOTHBIX M PACTEHUID.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[IpakTnueckast pabora Ne 1. «M3ydueHre UCKOMAEMbIX OCTATKOB PACTEHUIN U JKUBOTHBIX B
KOJUIEKLIASAX .

DKcKypcust «IBOJIOLNS OPraHMYECKOro MUpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHbIN WIIN
KpaeBeuecKuil My3ei).

Tema 3. Opranusmbl 4 OKpY KaloLIas cpeaa.

OKkojorusi Kak Hayka. 3ajadyd W pas3fenabl dKOJIOTMH. MeToapl SKOJIOIMYECKHX
HCCJIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOMTaHUST ~ OpPraHM3MOB:  BOJHas,  Ha3eMHO-BO3JYyIIHAas, IOYBEHHas,
BHYTPUOpraHU3MEHHasl.

Okonorndeckue (akropel. Krnaccudukanus skonorndeckux (akTopoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTpOINOoreHHble. JlelicTBrEe IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGuornueckue  (akToOpel:  CBET, TeMIeparypa, BIaKHOCTb. DOToNepHoaAn3M.
[TpucniocoOnenust opraHu3MoB K JAeicTBHIO adnoTHuecKrux GpakTopoB. bruongornueckre puTMsl.

buornueckne Qakropel. Buasl OMOTMYECKMX ~ B3aMMOJICHCTBMIA: KOHKYpEHLHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepanus, MyTyajiu3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIN3M, HEHUTpanu3M. 3HaueHHe OMOTHYECKHUX
B3aUMOJICHCTBUH AJIS CYIIECTBOBAHUS OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.



DKOJIOTUYECKHE XapaKTePUCTUKU Tonyasiuuu. OCHOBHBIC IOKA3aTeNN MOIMYJISIHH:
YHUCIIEHHOCTb, IUIOTHOCTh, POXIAA€MOCTb, CMEPTHOCTb, NPUPOCT, MUrpanus. JuHaMuka
YHUCICHHOCTHU TOMYJISIIAU U €€ PETYIISIIIHAL.

JdemoHcTpaumu:

Hoptpertst: A. 'ymbonsar, K. @. Pynse, 3. ['ekkens.

Tabauiel u cxemsl: kapta «lIpuponnsie 30Hb1 3eminy, «Cpeabl OOUTaHUSI OPIaHU3MOBY,
«Doronepuogusm», «llomymsauuny, «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH TMOMYJISIHA
uHpy3opun-Tydenbkn», «llumesbie nenm».

JlaboparopHble H NpaKkTHYecKue padoThbl:

Jlaboparopuast pabota Ne 3. «Mopdomorndeckue OCOOCHHOCTH PACTCHHA W3 Pa3HBIX
MECT OOUTAHUS.

JIaGoparopnas padota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCa.

[Tpaktrueckas padota Ne 2. «IToacd€T MIOTHOCTH MOMYJISAIMN pa3HBIX BUIOB PACTCHUI.

Tema 4. Coo01iecTBa U IKOJI0rHYEeCKHEe CHCTEMBbI.

CoobmectBo  opraHuzmMoB —  OuoneHo3. CTpykTypbl — OHOLIEHO3a:  BHIOBafd,
pOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunsl-noMmuHanThel. CBsi3M B OMOIIEHO3E.

Okonorndyeckue cuctembl (3kocucteMmsl). ITonatue o0 skocucreme M OHOreoleHose.
QOyHKIIMOHAIBHBIE KOMIIOHEHTHI ~3IKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopot BemiecTB M MOTOK 3HEPrUUM B 3KocucTeme. Tpoduueckue (MUIIEBHIE) YPOBHU
skocucteMbl. [lumeBbie nenu u cetd. OCHOBHBIE IIOKAa3aTeNM SKOCUCTEMBI: OHoMacca,
OPOAYKIMS. DKOJIOTMYEeCKHe MHpaMHJIbl: HPOJYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPEryJILusl, pazButue. CyKieccus.

[Ipupoanble 3KOCHCTEMBI. DKOCHCTEMBI 03Ep M peK. DKOocHCTeMa XBOHHOIO WM
LIMPOKOJINCTBEHHOTO JIEca.

AHTpOINOreHHbIE 3KOCUCTEMBL. ATrpo3KocucTeMbl. YpOo3KkocucTeMbl. buonoruueckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpazue kak pakrop ycTolHduBOCTH 3KocucTeM. CoxpaHeHHe OMOJIOrnYecKoro
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuibl, coctaB U CTpyKTypa OuOCheEpHI.
Kupoe BemectBo U ero ¢QyHkiuu. OcobeHHOCTH Ouocdepbl Kak II00aTbHOM 3KOCHUCTEMBI.
JluHamMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Ouochepe.

KpyroBopotsl BemecTB ¥ OHOr€OXMMHYECKHE IMKJIBI 3JIEMEHTOB (YIJIepojia, a30Ta).
3oHanbHOCTH Onochepsl. OCHOBHbBIE OMOMBI CYIITH.

UenoseuectBo B Ouochepe 3emun. AHTPONOTEHHBbIE UW3MEHEHUss B Ouocdepe.
['moGanbHbIe SKOJIOTHUECKUE TPOOIIEMBI.

CocyuiectBoBaHMe NpuUpoJsl M 4yenoBeuecTBa. CoxpaHeHue OMopazHOOOpasusi Kak
OCHOBa ycroiuuBocTH Ouocepbl. OCHOBAa PpAIMOHAIBHOTO YIPaBJIEHUS IMPHPOIHBIMU
pecypcaMu U UX UCIoNb30BaHueE. JlOCTHKEeHNs OMOJIOTUU U OXpaHa MPUPOIbIL.

JdemMoHcTpanum:

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

Tabnuue! u cxemsl: «Ilumessle nenny», «bruonenos: coctas u crpykrypay, «IIpupoaHsie
coobmectBay, «llenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u yenosek»,
«DKOCUCTEMa IIUPOKOJUCTBEHHOIO Jiecay, «IKOCHCTEMa XBOMHOro Jjeca», «buoreHnos
BoIoéMay, «ArpoueHo3», «lIpuMepHble aHTPONOreHHBIE BO3JEHCTBUS Ha MPUPOIY»,
«BaxkHeillme MCTOYHMKHM 3arpsi3HEHHs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeilmas
cocTapisitomas ouochepnn», «DakTophl Aerpaganuu mouBy, «IlapaukoBelil 23GdhexT», «DakTopbl
PaMOaKTUBHOTO 3arps3HeHus: ouocdeprl», «O0mmas cTpykrypa ouocheps», «Pacnpocrpanenue
xu3HN B Onoceper», «O30HOBBIN dkpan Ouochepsr», «KpyroBopor yriepoma B Omocdepe»,
«KpyroBopoT a3ota B mpupoe».

O00pyIOBaHUE: MOJIEIb-AIIIIINKALIHS «Tunuunaele OHOLIEHO3BI, repOapuit
«PacturenpHbple  coobmiecTBa», Kowiekuuu — «buoneHo3», «Bpemurenwm — BaKHEHIIMX
CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapud U KOJJIEKIMM PpAacCTeHUH U  KUBOTHBIX,




IIPUHAUIEKAIIME K Pa3HBIM AKOJIOTMUECKUM Ipynnam ogHoro Buaa, Kpacnas kaura Poccuiickoit
Denepanun, N300pakeHNsI OXpaHIEMbIX BUI0B PACTEHUI U KUBOTHBIX.

IIVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'U
HA BA30BOM YPOBHE CPEJHEI'O OBILIIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBauBalOTCS TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS
00y4JaIUMHUCS TIPOTpaMM CPeHEro 00Iero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JAMYHOCTHBIX PE3YyJIbTATOB OCBOEHHS IpeaMera «buonorus» BbIAECIEHBI
CIEIyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA POCCUHCKON  Tpa)IaHCKOMN
UJEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIPEICICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, IEJCHANPABICHHOE pPAa3BUTHE BHYTPEHHHX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIIOUYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaloOUIMXCS PYKOBOJACTBOBATHCS B
cBOCH JACATCIIbHOCTHU IOEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MMpucCymumMunu CUCTEMC
OMOJIOTUYECKOTO0 00pa30BaHUs, HaJM4Me SKOJIOTHYECKOro IPaBOCO3HAHUSA, CIIOCOOHOCTHU
CTaBUTD LCJIM U CTPOUTD )KU3HCHHBIC ITJIaHbI.

JIndHOCTHBIE PE3yNbTaThl OCBOEHUS mpeamera «bHOJOrus» AOCTUTAIOTCS B €IMHCTBE
y‘Ie6HOﬁ A BOCIUTATEIbHOMN ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCI/IfICKHMH
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU U JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
0011ecCTBE TpPaBWJIAMH W HOPMaMHU TOBEJEHUS M CIOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS,
CaMOBOCIUTAHUSA M CaMOPA3BUTHSI, PA3BUTHUSI BHYTPEHHEW MO3UILIMM JIMYHOCTH, MAaTPUOTHU3MA,
YBaXXEHUSI K 3aKOHY M IPABONOPAAKY, YEIOBEKY Tpyda U CTapIIEMy IIOKOJIEHHWIO, B3aMMHOI'O
YBaXKEHHs, OEpPEe)KHOTO  OTHOIICHHUS K  KyJAbTYpHOMY  HACIEOUI0O U  TPaJulUsAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIM4HOCTHBIE Pe3yIbTaThl OCBOEHUS yueOHOTOo npeaMeTa «buonorusy JoMKHBI OTpakKaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYalOIUXCSl PYKOBOACTBOBATHCS CPOPMUPOBAHHON BHYTpPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAllUid, TO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM  POCCHUHCKOro  OOIIecTBa,
pacHIMpeHNne KU3HEHHOTO OMNbITa U ONbITa JAEITEIbHOCTU B MPOLECCE pealu3alii OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCHHUTATEIBHOMN ACATCIIbHOCTH, B TOM YHCJIC B YaCTHU:

1) rpa:KIaHCKOro BOCIIMTAHMS:

COPMUPOBAHHOCTh TPAXKIAHCKOH TMO3MIMHM OOydarolmerocs Kak aKTHBHOTO |
OTBETCTBEHHOTO WIEHA POCCHICKOTO 00IIEeCTBa;

OCO3HAaHHE CBOMX KOHCTHUTYIMOHHBIX IpaB W O0O0sS3aHHOCTEH, yBa)XCHUE 3aKOHA H
NPaBOIOPSIIKA;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOH JIESATEIBHOCTH MPH CO3JaHUHU YUEOHBIX MPOEKTOB,
pelieHur yueOHBIX U MO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUN OMOJOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH  OIPEACTSTh COOCTBEHHYIO TO3HIMIO TI0 OTHOUICHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U O0BSCHSITH €€;

YMEHHE YYUTHIBATh B CBOMX JCHCTBHSIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJICH C pa3HbIMH YOKICHHUSIMH, KYJIbTYPHBIMH [IECHHOCTSIMH U COIMATbHBIM
HIOJI0)KEHHEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOIECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX,
NO3HABATEIbHBIX M HCCICIOBAaTENCKUX 33/1a4, YBAXHUTEIHLHOTO OTHOIICHHS K MHEHHIO
OIIIIOHEHTOB MPH 00CYKICHHHU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COMICPIKAHHS;



TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSI:

Cc(OPMHUPOBAHHOCTb POCCUHCKON TPa’KAAHCKON MAEHTUYHOCTH, NATPUOTU3MA, YBAKEHMUSI
K CBOEMY Hapojy, 4YyBCTBa OTBETCTBEHHOCTH Iiepe] PonMHOMN, TOpAOCTH 3a CBOM Kpau, CBOXO
Ponuny, cBOH SI3bIK U KYJIBTYpPY, IPOLIUIOE U HACTOSIILEE MHOTOHALIMOHAIBHOT0 Hapoa Poccun;

LIEHHOCTHOE OTHOLIEHWE K IPUPOJHOMY HACIEAUI0 M MaMSITHUKaM [PUPOJBL,
JnocTkeHusM Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUICKMX YYEHBIX B CTaHOBJICHHE M Ppa3BUTHE
Ouosornu, MOHUMaHUs 3HAYCHHs OMOJIOTMH B TIO3HAHUH 3aKOHOB MPHUPOJIBL, B )KU3HU YEJIOBEKa U
COBPEMEHHOI'0 00IIEeCTBA;

uneiHas  yOeXJAEHHOCTh, TOTOBHOCTh K CIyXeHHI0 © 3amuTe (OredecTsa,
OTBETCTBEHHOCTbH 32 €r0 Cy/1b0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

OCO3HAHME JYXOBHBIX ICHHOCTEN POCCUIICKOr0 HApPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIHIO U TIPUHUMATH OCO3HAHHBIC PEIICHHSI, OPUCHTHPYSIChH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOUIEHUWE K CBOUM pPOJUTENSIM, CO3/IaHMI0 CEMbUM HA OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccun;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

OCTECTUYCCKOC OTHOIICHUEC K MHPY, BKJIIOYasA 53CTCTHUKY 6I)IT3,, HAay4YHOT'O U TEXHHUYCCKOI'O
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOLIECHHIA;

IIOHUMAaHHUEC OMOIIMOHAJIBHOT'O BO3I[CI>’ICTBH$I JKUBOU npupoasl 1 eé IOEHHOCTH,

TOTOBHOCTh K CaMOBBIP@KCHUIO B Pa3HBIX BHIAaX HCKYCCTBA, CTPEMJICHHUE MPOSBIIATH
KavecTBa TBOPYECKOM JTMUHOCTH;

5) pusnueckoro  BocnUTaHUsl, (OPMHPOBAHMS  KYJbTYPbl  3I0POBbSI M
IMOLUMOHAIBLHOI0 GJIArONOJIy4usi:

MMOHMMAaHUE U pealih3als 3JJ0pOBOro U 0e30macHoro odpasa Ku3HU (3710pOBOE MUTAHUE,
coOIOZIeHNe TUTUEHUYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpPEeKXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HMUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

IMOHUMAaHWEC M[CHHOCTU IMpPaBUJI HWHIAUBUAYAJIBHOIO W KOJIJICKTHUBHOI'O 0e30macHOro
MOBE/ICHUS B CUTYaIIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JTIOCH;

OCO3HaHUE TOCJIEJCTBUI U HENPUITHUSI BPEIHBIX MPUBBIUEK (YMOTPEeOJIEHHUS alKOTOJIs,
HApPKOTHUKOB, KYPEHUS);

6) TPY/A0BOTO BOCIUTAHUS

TOTOBHOCTb K TPY/Y, OCO3HaHHE IIEHHOCTH MaCTepPCTBa, TPyAOI00ue;

TOTOBHOCTb K  AKTUBHOW  JIEATETBHOCTH  TEXHOJOTMYECKOW U COLMAJIBHOMN
HaITpaBJICHHOCTH, CIOCOOHOCTD HHULIUHUPOBATH, IJIAHUPOBATH U CAMOCTOSATCIIBHO BBLIINIOJHATD
TaKylo JesTeIbHOCTh;

UMHTEpEC K paznudHbIM chepam mpodeccrnoHalbHON NesATeNbHOCTH, YMEHUE COBEPILIATh
0CO3HAHHBII BEIOOp OyayIeit mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIaHBI;

TOTOBHOCTh U CITIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BAHUIO HA MPOTSKEHUU BCel
KH3HU;

7) 3K0JI0rHYecKOro BOCIIMTAHHSA:



HKOJIOTHYECKH 11€JIec000pa3HOe OTHOIIEHHE K MPUPO/IE KaK HCTOUHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHUS;

MIOBBILIEHUE YPOBHS KOJIOTMYECKOM KYJIbTYPbI: NMPUOOPETEHUE OIbITa IUIAHWPOBAHMS
ITOCTYIKOB M OLIEHKU UX BO3MOHBIX MOCIEACTBUN JUIsl OKPYXKAIOLIEH Cpeibl;

OCO3HAHME TTI00AILHOTO XapaKTepa 3KOJIOTMYECKUX Mpo0IeM U IyTel UX PelIeHus;

CIOCOOHOCTH MCIOJIB30BATh MIPHUOOPETaeMble MPU U3YyYCHUH OMOJIOTHH 3HAHUS U YMEHHUS
IpU pPEHICHUH MpOoOJieM, CBS3aHHBIX C paIlMOHAIBHBIM IMPHPOJIONONB30BaHIEM (CcOoOII0AeHNE
IpaBUJI MOBEICHUS B INPUPOJIEC, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHUSI B JKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Onochephl);

AKTHUBHOE HEINpUATHE ACUCTBUM, NMPHUHOCAIIUX BPEI OKPYXKAIOLIEH IPUPOLHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUYECKUE MOCIEACTBHUS MPeIIpPUHUMAEMBbIX
JIEHCTBUN U NIPEJOTBPALLATD UX;

HaJU4he Pa3BUTOIO SKOJOTMYECKOI'O MBIIUICHUS, 3KOJIOTMYECKON KYJIbTYphl, OIBITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJICTBOBATbCSI HMHU B
[IO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IPAaKTUKE, TOTOBHOCTHM K YYAacTHIO B
MPAKTUYECKOM IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOTI'0 TIO3HAHUS

C(OPMHUPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE  A3BIKOBOM M  YMUTATEICKOM  KYJIBTYpbl Kak  CpeICcTBa
B3aMMOJEHCTBHS MEKIY JTHOAbMU U TO3HAHUS MUPA;

MOHWMaHHE CIEeMU(PUKN OMOJOTUM KaK HAyKH, OCO3HaHUS e€ poyid B (OPMHPOBAHUHU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTaBICHUs 00 OKpYKarolleM
MUpE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M OO0IlecTBa, B IO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH M peleHUH Ipo0IeM COXpaHeHHs! TPUPOTHOIO PABHOBECHS;

yOEKAEHHOCTh B 3HAYMMOCTU OHMOJIOTMH Ul COBPEMEHHOM LIMBUIN3ALMN: 00€CTIEUeHUS
HOBOT'O YPOBHS pa3BUTHsI MEAMIIMHBI, CO3[JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemarh pecypcHble MpoOaemMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 I100aJIbHBIX
HKOJIOTHUECKUX Mpo0sieM u oOecrieueHust mepexosia K yCTOHYMBOMY pa3BUTHIO, PALMOHAIBHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHUH B LIEJSAX MOBBILICHUs 00MIei
KYJIbTYpPbI, €CT€CTBEHHO-HAy4YHOH TI'PAMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIIMOHAIbHON
IPaMOTHOCTH O0y4JaroLuxcs, GopMupyeMoit pu U3y4eHnu ONOJIOTHH;

IIOHUMAaHHE CYHIHOCTH METOJOB IO3HAHHWs, MCIOJb3yEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHUS M aHalIW3a M OOBACHEHHs SBJICHUMN
OKpYKAIOIIero MUpa M NPOUCXOAIMIMX B HEM H3MEHEHUH, yMEHUE JieraTb OOOCHOBAHHBIE
3aKJIIOYEHHUsT Ha OCHOBE HAy4YHbIX (DAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJXY4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CAMOCTOSITENIBHO HCIOJBb30BaTh OHOJIOrMYECKHE 3HAHUS JUI PELICHHS
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIMSIX;

OCO3HaHUE LIEHHOCTH HAYYHOU AEATEIIBHOCTU, TOTOBHOCTh OCYIIECTBIATH IPOCKTHYIO U
HCCIIEI0BATENBCKYIO IESITENIbHOCTh HHIMBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIOCOOHOCTh K HENPEPHIBHOMY OOpa3oBaHHIO M €aMOOOpa30BaHUIO, K
AKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAaHUN 1O OHOJOTMUM B COOTBETCTBUU C >KU3HEHHBIMU
NOTPeOHOCTAMM.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeameTHble pe3ynbTaThl OCBOCHUsI yueOHOro mpenMera «buonorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS  MHPOBO33PEHHUS OOYYAIOMUXCA  MEKAUCUUIUIMHAPHBIC
(MeXnpeaMeTHbIE) O0IIeHaAYYHbIE TTOHATHS, OTPAXKAIOIIKE HEJIOCTHOCTh HAYYHOU KapTUHBI MUpa



U crienu(rKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHS,
SIBIICHHE, TpOIecC, CHCTeMa, HAYYHBIA (DaKT, MPHHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsi, UCCIEAOBaHUEe, HAOIIOJIEHUE, U3MEPEHHUE, SKCIICPUMEHT M JPYTHX), YHHUBEpCAIbHBIC
yueOHbIe JeicTBUs (TI03HABATENIbHbIC, KOMMYHUKATUBHBIC, PETYIISTUBHBIC), 00ECIICUNBAIOIINE
dbopMupoBaHre (QPYHKIIMOHAIBHONH TPAMOTHOCTH U COIHMAIBHOW KOMIIETCHIIMMOOYYAIOIINXCS,
CHOCOOHOCTh o0yJaroImuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXTUCIUTUTHHAPHEIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEpCAIbHBIC YydYeOHBIC JCUCTBHS B IIO3HABATEIHHOU U
COLIMAIbHOM TIPAKTHKE.

MertarnpeaMeTHbIe pe3ysIbTaThl OCBOCHUS MPOTPaMMBI CPEIHEro O0Iero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OsJiajieHNe YHUBEPCAIbHBIMH Y4eOHBIMH NIO3HABATEbHBIMH AeiiCTBUSIMH:

1) 6a3oBble JJOrHYeCcKHeE eHCTBHS:

CaMOCTOSITENILHO (OPMYJIMPOBATh M AKTyalIM3HpPOBaTh MpoOIeMy, paccMaTrpuBaTh e
BCECTOPOHHE;

UCIOJb30BaTh INPU OCBOEGHUM 3HAHUM NPUEMBI JIOTMYECKOTO MBINUICHUS (aHalu3a,
CHHTE3a, CpaBHEHHMS, KIACCU(PHUKAIMHA, OOOOIIEHUsS), PaCKPBHIBaTh CMBICT OHOJOTHYECKUX
HOHATHUH (BBIIENIATh UX XapaKTEPHbIC IPU3HAKH, YCTAHABJINBATh CBSI3U C APYTUMHU ITOHITUSIMH);

ONpEeAENATh LeNU JeATEIbHOCTH, 3ajaBasl MapamMeTpbl U KPUTEPUM HMX JOCTH)KEHUS,
COOTHOCHTD PE3YJIbTaThl AE€ATEIbHOCTU C IOCTABJICHHBIMU LEJISIMU;

HCIIOJIb30BaTh OMOJIOTMYECKUE TOHATUSA JUIsl OOBsICHEHUS] (AKTOB U SIBJICHUM >KUBOM
HIPUPOIbI;

CTPOUTb JIOTUYECKUE PACCYXKJIEHUS (MHAYKTUBHBIE, JEAYKTUBHBIEC, IO aHAJOIHH),
BBISBJISATH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBAEMbIX SIBICHUAX, (OPMYIUPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IPUMEHATh CXEMHO-MOJIEIbHbBIE CPEJICTBA JUISl NIPE/ICTABICHUS CYILECTBEHHBIX CBSA3EH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTAX, a TAKXKE MPOTUBOPEUUM pPa3HOTO PoOJa,
BBISIBIICHHBIX B PA3JIMYHBIX MHPOPMALIMOHHBIX UCTOYHHUKAX;

pazpabareiBaTh IJIaH peHIeHHs MpoOJeMbl C  Y4€TOM aHajlu3a MMEIOIIUXCS
MaTepUaIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTb, OLIEHHBATh COOTBETCTBHE PE3YJIbTATOB IIEJISM,
OLICHUBATh PUCKH MOCIEICTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBAaTh U BBINOJIHATH pPAOOTYy B YCIOBUSAX pPEAbHOTO, BUPTYaJbHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX ITPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUA:

BIIa/IETh HaBBIKAMH Y4eOHO-MCCIIEI0BATENBCKON U MPOESKTHON eATeIbHOCTH, HaBBIKAMU
paspernieHus: mpooyieM, CIOCOOHOCTBI0O U TOTOBHOCTHIO K CAMOCTOSATEILHOMY TMOUCKY METOJIOB
pelIeHus MPAKTUYECKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIIONB30BaTh DPA3JIUYHBIC BHUIBI JEATEIHLHOCTH IO TOJYYEHHWIO HOBOTO 3HAHMS, €Tr0
MHTEPIIPETAIINU, TPEOOPA30BAHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTYallUSIX, B TOM YHUCIE TPH
CO3/ITaHUHU YU4EOHBIX U COITHATBHBIX TTPOEKTOB;

(hopMHUPOBATh HAYYHBIN TUIT MBIIIIJICHHS, BIAJAETh HAYYHON TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHSTHSIMHA W METOJIaMU;

CTaBUTHh M (POPMYIHPOBATH COOCTBEHHBIE 33aJaud B OOpa30BaTENbHON AEATEIHLHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBJISITH TPUYUHHO-CIICJCTBEHHBIC CBS3M M AaKTyadU3WpOBaTh 3a/ady, BBIIBUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOAUTh apPTyMEHTHI IS JIOKAa3aTeIhCTBA CBOWX YTBEPXKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAJIM3UPOBATh TMOJYyYEHHbIE B XOJAE pEUIeHHs 3a7aud pe3yJabTaThl, KPUTUYECKU
OIICHUBATbH UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAI[UsM, OLIEHUBATh MPUOOPETEHHDIH OIBIT;



OCYHICCTBJIATDH HeHeHaHpaBHeHHBIfI IMOUCK MHEpCHOCa CpCACTB U CHOC060B HeﬁCTBHH B
poeCCHOHAIBHYIO CPEy;

YMCTb MEPCHOCUTDH 3HAHUA B IMO3HABATCIIbHYIO n IMPAKTUYCCKYIO 06J'IaCTI/I
KHU3HEICATECILHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIC WJCH, NpPEUIaraTh OPUTHHAIBHBIC IMOAXOJbl M PEIICHHs, CTABUThH
pOOJIEMBI H 33124, JTOMYCKAIOIINE albTePHATUBHBIC PEIICHUS.

3) padora ¢ ungopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOUYHMKAX MH(MopMaiuu (Tekcre yuyeOHOro mocodus,
HAYYHO-TIOMYJISIPHON JIUTEPAType, OMOJOTHUECKUX CIIOBApSAX M CIIPABOYHHUKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBATh HH(POPMALUIO PA3IUYHBIX BHIOB U (OpM
NPEJICTaBJICHUS, KPUTUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMIPOTUBOPECYHBOCTb;

(dbopMynHpOBaTh 3ampochl M MPUMEHSTH PaA3IMYHBIE METOABI MpPHU TOUCKE U OTOOpe
Ouosornyeckoit nHMGOpMaIK, HEOOXOIUMOH JIJISl BHITIOJTHEHUS YYeOHBIX 3a/1a4;

MPUOOPETaTh OMBIT HCIOIB30BAHUS WH(OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHMUS PA3JIUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTHMAJIBHYIO (OPMY TPEACTABICHUS OWOIOTHIECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpamMmbl, TAOIUIIbI, PUCYHKHU U IPYTOe);

WCTIOJIB30BAaTh HAYYHBIA S3BIK B KAueCTBE CPEIACTBA HpHU pPabOTe ¢ OHMOIOTHYECKOMH
uHpOpMaILIUE: TPUMEHITh XUMHUYECKHE, (DU3MYECKHEe M MAaTeMAaTUYEeCKUE 3HAKH U CHUMBOJIBI,
dopmyiel, abOpeBHUATypy, HOMEHKIATYPY, HCIIONB30BaTh M MPEOOpPa30OBBIBATH 3HAKOBO-
CHUMBOJIMYECKUE CPEJICTBA HATIISTHOCTH;

BIIQJICTh HABBIKAMU pPACIO3HABAHWMSI H 3alIUThl HWHQOpMarwu, WHOOPMAIMOHHON
0€30MaCHOCTH JTMYHOCTH.

OBJ1ajieHNe YHUBEPCATLHBIMH KOMMYHHKATHBHBIMH J€iiCTBHSIMH:

1) oboenue:

OCYILIECTBIISITh KOMMYHHUKAIIMU BO BCeX cepax KHM3HHU, aAKTUBHO YYacTBOBATh B THAJIOTE
WM JIUCKYCCHH TI0 CYIIECTBY OOCYXIaeMOi TeMbl (YMEHHE 3a/1aBaTh BOIMPOCHI, BBICKA3BIBATH
CYXKJCHHMsS OTHOCHTEIIPHO BBINIOJIHEHUSI TMpeiaraeMoil 3aJa4d, YYUTbIBaTh WHTEPECHl U
COTJIACOBAHHOCTD MO3ULIUHI APYTUX YUaCTHUKOB JHANIOTa WIN JUCKYCCUN);

pacro3HaBaTh HeBepOalbHbIE CpPEICTBA OOIICHHsS, MOHMMATh 3HAYCHHE COLMATBHBIX
3HAKOB, NPCANOCBIJIOK BO3SHUKHOBCHUSA KOH(l)J'II/IKTHI)IX CI/ITyaHI/II\/’I, YMCTb CMATYATDh KOH(i)J'II/IKTI)I n
BECTH MIEPETOBOPBL;

BJIAZICTE Pa3JIMYHBIMHA cnocobamu O6HIGHI/I$[ n B3aPIMOI[eI>iCTBHfI, IIOHUMAaTb HaMCPCHUA
JPYTUX JIOJICH, MPOSIBIATh YBXKUTEIBHOE OTHOIICHHE K COOCCEIHUKY M B KOPPEKTHOU (opme
(OpMyITMPOBATH CBOM BO3PAKCHUS,

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK TOYKY 3PCHHUSI C HCIIOJIB30BAHUEM SI3BIKOBBIX
CPEZICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIUBUYaIbHON pabOTHI MpH
pelieHny OMOJI0rHYecKol pobieMbl, 000CHOBBIBATH HEOOXOJUMOCTh TPUMEHEHHUS TPYMIOBBIX
¢dbopM B3aMOAEUCTBUS MIPH pellICHUH y4eOHOM 3a1auu;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX JEUCTBUU C Y4ETOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)kJIOT0 UJI€Ha KOJUIEKTHBA,

MPUHUMATh L€ COBMECTHOW JEeSATEJbHOCTH, OPraHU30BbIBaTH M KOOPAWHHUPOBATH
JOEUCTBUS MO €€ JOCTH)KEHMIO: COCTaBIAThH IUIAH JEWCTBUMN, paclpenciiaTh pojid € Y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHON pabOThI;

OLIEHUBATh KaueCTBO CBOETO BKJIA/1a M KAXJIOTO YYaCTHUKA KOMaH/Ibl B OOIIUIT pe3yabTar
10 Pa3pabOTaHHBIM KPUTEPHSIM;

IpesiaraTb HOBBIE IIPOEKTHI, OLIEHUBATh WJEU C MO3ULUN HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;



OCYHICCTBIIAATL MO3UTHBHOC CTPATCTUYCCKOC IIOBCACHHUC B PAa3JIMYHBIX CHUTYyallUgX,
IMPOSBJIATE TBOPUYECTBO U B006pa}KCHI/Ie, OBITh WHUIUATUBHBIM.

Ogy1ajeHNe YHMBEPCAJIBHBIMH Pery/JisiTHBHBIMU /1efiCTBUAMM:

1) camoopraHu3anus:

WCIOJIBb30BAaTh OMOJIOTMYECKHUE 3HAHUS ISl BBIABICHUS NPOOJIEM M UX pEIIeHUs B
KU3HEHHBIX M YUEOHBIX CUTYalUsX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeJIEBbIE U CMBICJIOBBIC YCTAHOBKU B CBOUX
JEHUCTBUAX M IOCTYIKAaX I10 OTHOIICHHUIO K >KMBOW IPHUPOAE, CBOEMY 3IO0POBBIO U 310POBBIO
OKPYXKarOIINX;

CaMOCTOSITENIbHO OCYILECTBIISATh IMO3HABATEIbHYIO AEATEIBHOCTD, BBIBISTH MPOOIEMBI,
CTaBUTb U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4l B O0Opa30BATEIbHOW JESITEIBHOCTH U
JKU3HEHHBIX CUTYaLUIX;

CaMOCTOSITEJILHO COCTaBJISITh IUIAH PELIEHUs IPOOIEMbI C yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paciupsaTh paMKHU y4eOHOTro NpeaAMeTa Ha OCHOBE JIMYHBIX NPEANIOYTEHUN;

JiesIaTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO ILIMPOKOW HPYIUIMH B Pa3HbIX
00JacTsX 3HaHUM, IOCTOSIHHO OBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OLCHKY HOBBIM CHUTYAallMsIM, BHOCHTh KOPPEKTHBBI B JESATEIbHOCTh, OLICHHBATDH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIa/ICTh HABBIKAMH [O3HABATEIBHON Pe(ICKCUH KaK OCO3HAHUSI COBEPIIACMBIX ACHCTBUIA
N MBICJIMTCIIbHBIX MMPOLECCOB, UX PE3YJIIBTATOB U OCHOBaHI/II\/JI, HCIIOJIB30BAaTh HpI/IéMI)I pe(i)ﬂeKCI/II/I
JUISl OLICHKH CHTYaIllH, BHIOOpA BEPHOTO PELICHUS;

YMETb OLICHUBATDb PUCKU U CBOCBPEMCHHO IMPUHUMATDL PCHICHUSA 110 UX CHUKCHUTO,

NPUHUMATh MOTUBBI M PTYMEHTBI IPYTUX NPU aHAIIU3€ PE3yIIbTaTOB JIESATEIbHOCTH;

3) npuHsITHE CeOsI U APYTHX:

MIPUHUMATD ce0sl, TOHMMasi CBOU HEJOCTAaTKU U JJOCTOUHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI IPYTUX IIPHU aHAIMU3€E PE3YNIbTaTOB AEATEIbHOCTH;
IIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OLIMOKHY;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JAPYroro 4eJ0BeKa.

NPEJMETHBIE PE3YJIbTATbBI

[IpenmertHsie pe3ynbTaThl ocBoeHus nporpammbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue A yueOHoro npeamera «buonorusy) HaydyHble 3HaHUS, YMEHUS U
CrocoObl  JIEHCTBUH 1O OCBOCHMIO, HMHTEPIPETAUNHN TNPEOOpa3OBAaHUIO 3HAHHWM, BH[bI
JESTEIbHOCTH MO TIOJYyYEHUI0 HOBOTO 3HAHWSA M MPUMEHEHUIO 3HAaHUW B Pa3jIMYHbIX Y4eOHBIX
CUTyallUsX, a TaKKe B PEAIbHbIX >KU3HEHHBIX CUTYaIUsX, CBS3aHHbIX C Ouomoruei. B
porpaMMe IpeIMEeTHbIE Pe3yIbTaThl IPEACTABIEHBI 110 TOAaM 00yUYEeHHUS.

[IpenmerHbie  pe3ynbTaThl OCBOeHUs yueOHoro mpenmera «buonorus» ¢ 10
KJlacce I0JKHBI OTPaXaTh:

C()OPMHUPOBAHHOCTh 3HAHUH O MECTE U PONMU OMOJOIMHM B CHCTEME HAy4YHOTO 3HAHMS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U



HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON TPAMOTHOCTH YeJIOBEKa JJIsl PEeIIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKPBIBATh COJEPKAHUE OMOJIOrMYECKIX TEPMUHOB M TMOHSATHUN: KU3Hb, KIETKA,
opraHu3M, Merabosm3M (0OMEH BEIIeCTB W IPEBpAIICHHE DHEPTrUH), TOMEOCTa3
(camoperynsiiusi), ypOBHEBasi  OpraHH3alMs KUBBIX  CHUCTEM, CaMOBOCIIPOU3BEICHUE
(penpoaykuusi), HacJIeACTBEHHOCTh, K3MEHUYUBOCTh, POCT U PAa3BUTHE;

yMEHHUE u3jaraTb OWOJIOTHYECKHE TeOpHM (KIETOYHAs, XPOMOCOMHAs, MYyTallMOHHas,
IEeHTpaJbHas JIorMa MOJEKyIsipHOW Ouosorun), 3akoHbl (I'. Mengens, T. Moprana, H.
W. BaBuiosa) u yueHus (0 HeHTpax MHOI000pasus U MPOUCXOXKICHUS KyIbTYPHBIX pacTenuii H.
W. BaBuinosa), onpeAessTh IPaHULIbl X TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

YMEHHE BJIaJIETh METOAaMH HAYYHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJCHHE U OMHCAHUE
KHUBBIX CHCTEM, TIIPOLIECCOB M SIBICHUH, OpraHu3alus M MpOBeIeHHE OUOJIOTHIECKOTO
9KCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYUYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSITHIA,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBO/IbI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHUE BBLICTATH CYHNIECTBEHHBIC NMPHU3HAKK BUPYCOB, KJIETOK MPOKAPHOT U JYKAPHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHA BEIIECTB U
NPEBpAICHUs] SHEPTUN B KIETKE, (OTOCHHTE3a, MIACTUYECKOTO M IHEPreTHUECKOro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIJIOJOTBOPEHUS, PA3MHOKEHUS, WHIUBUAYAIBHOTO Pa3BUTHUS
opranusma (OHTOTEHE3);

yYMEHHE MPUMEHSTH MOMyYeHHbIC 3HAHUS AJIs1 OOBSICHEHHUSI OMOJIOTHYECKUX TPOIECCOB U
SIBIICHUM, JIJISl IPUHSATHS PAKTUYECKUX PEIICHUH B MOBCETHEBHOMN KU3HHU C IIETBI0 00ECTICYCHUS
0€30MacHOCTH CBOEr0 3JI0POBbS U 370POBbS OKPYKAIOLIUX JIOJEH, COOMIOIEHUSI HOPM
TPaMOTHOTO TIOBEJICHHUSI B OKPYXKAIOWIEH NPUPOIHON Ccpeae, MOHMMaHUe HEO0OXOIMMOCTH
UCIIOJIb30BaHUsl JOCTUKEHUI COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH ISl palMOHAIBHOTO
HPUPOONIOIB30BAHNUS;

YMEHHME pelIaTh 3JEMEHTapHble TE€HETHYECKHE 3aJauyd Ha MOHO- U JUTHOpHUIIHOE
CKpeIIMBaHKe, CIICTUICHHOE HACIIe0BAaHHE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUIs IpeJICKa3aHMsl HaclleJ0BaHUs! IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH Ja00paTOpHbIE U MpaKTUYeckue paboThl, cOOI0IaTh MpaBuiIa MpH
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000y I0BaHUEM;

YMEHHE KPUTHYECKH OICHWBATh M WHTEPIPETHPOBATH MH(MOPMAIHIO OHOIOTHYECKOTO
COJIepKaHusl, BKJIIOYAOLIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 Pa3lMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW WH(pOpPMAIMH, HAYYHO-TIONYJISIPHBIE MaTepUalIbl), ITHYECKHE aCMEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

yMEHHE co37aBaTb COOCTBEHHbIE IHCHbMEHHBIE M YCTHBIE COOOIEHHUs, 00001as
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHKOB, TPAaMOTHO HCIOJIb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.

[IpenmetHble  pe3ynbTaThl  OCBOEHHUS  ydeOHoro mnpenmera «buonorus» ¢ 11
Kaacce NO0IKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTe U PONU OMOJOTMM B CHCTEME HAyYHOTO 3HAHHS
€CTeCTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTWHBI MHpa U
HAYYHOTO MHUPOBO33PEHUs, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
ononornu, PyHKIIMOHAITEHOM TPAMOTHOCTH YeJIOBEKa TS PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJAEp)KaHUE OWOJOTHYECKUX TEPMHMHOB U TOHSATHH: BHJ,
nomynsitivsi,  TeHOQOHI,  SBONIONMS,  ABWXKYIIME  CWiIbl  ((hakTopbl)  HBOJIOLMNH,
IpUCIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, SKOJIOTHYECKHE (DAKTOPBI, IKOCUCTEMA,
NPOJAYIICHTHI, KOHCYMEHTBI, PpEAYICHTHI, IENH MUTAHWs, OKOJOTWYeCKas MUpaMuaa,
6uoreoreHo3, onochepa;

yYMEHUE u3jaraTb Owuojorudyeckue Teopuu (3BoironoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPHUsl HBOJIOIHMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apoblmieBoro cxozactsa K.



M. bapa, yepenoBaHus INIaBHbIX HanpasiieHu# U nyrei sBomonuu A. H. CeBepriosa, yueHus o
6uochepe B. U. BepHazckoro), onpenensTe rpaHULbI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIIQJIETh METOAAMU HAYYHOTO MO3HAHHS B OMOJOTHH: HAOIIOACHUE M OMHCAHUE
KHUBBIX CHCTEM, IpPOLIECCOB M SIBIICHHM, OpraHuM3alus U IPOBEACHHE OHOIOIMYECKOIro
HKCIIEPUMEHTA, BBIIB)KEHUE TIMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIETyEMbIMU
BEJIMYMHAMHU, OOBSCHEHHE IOJIyYE€HHBIX PE3Yy/IbTAaTOB, HMCIIOJIB30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBO/bl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIE IPU3HAKU CTPOEHUS OMOJIOTMYECKMX OOBEKTOB:
BUJIOB, MOMYJSALUHI, MPOJYLEHTOB, KOHCYMEHTOB, PEIyLEHTOB, OMOIr€OLEHO30B U IKOCUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOJEHHOCTH OPraHU3MOB, JEHCTBHSI SKOJIOIMYECKUX (PaKTOPOB Ha
OpraHM3MBbl, IEPEHOCA BEIIECTB U MTOTOKA YHEPIHMH B 3KOCUCTEMAX, aHTPOIOTEHHBIX U3MEHEHUN
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOoBOpPOTa BELIECTB M OHOr€OXMMHYECKHUX LUKIOB B
ounochepe;

YMEHUE NPUMEHATH MOJIy4YeHHbIE 3HAHUA 711 OOBSICHEHUS! OMOJIOTMYECKUX IPOLIECCOB U
SBJICHUH, /1151 IPUHATUS IPAKTUUECKUX PELIECHUI B OBCEHEBHON KU3HU C 1I€JIbI0 00ecrieueHus
0€30IIaCHOCTH CBOETO 37I0POBbS U 3/I0pOBbSl OKPY)KAIOLIUX JIIOJIeH, COONIIOJEHUSI HOpPM
rPaMOTHOI'O IOBEACHMUSI B OKpYXKalolled MNPUPOAHON cpele, NOHMMaHHE HeoOXOIUMOCTU
UCIIOJIb30BaHUS JOCTHKEHUH COBpPEMEHHOM Ouosorun IS panroHaIbLHOTO
IPUPO/IONOIB30BAHUS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJIOrMYecKHe 3a/lauM, COCTaBJIATh CXEMbI IepeHoca
BELIECTB U SHEPTUU B 3KOocucTeMax (L[ENH MUTaHUs);

YMEHHUE BBINOJIHATH Ja0OpaTOpHbIE U MpPAaKTUYECKHE paboThl, COONIIOIaTh MpaBUiIa MPU
pabote ¢ yueOHBIM 1 1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHUE KPUTHUYECKH OLIEHMBAaTh U HMHTEPIPETUPOBaTh HH(POpPMALMIO OHOIOTHYECKOrO
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBoW HMH(pOpMalMU, HAayYHO-IIOMYJSPHbIE MaTepuallbl), paccMaTpuBaTh IJI0OAJIbHBIE
HKOJIOTMYECKHE NMPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH O OTHOILIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

yMEHHE CcO3/7aBaTh COOCTBEHHBbIC THMCHMEHHBIE M YCTHBIE COOOIIEHHUsA, 00001mas
Ouonornyeckyro HMHGOpPMAlMI0O M3 HECKOJbKMX HCTOYHHUKOB, TIPAaMOTHO HCIHOJIb30BaTh
NOHSTUMHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne || HammeHoBaHHe pa3esioB U TEM MIPOTPAMMBbI ‘ KosnuectBo yacos ‘ DiekTpoHHbIe (UPPOBBIC) 0Opa3oBaTEIbHbIC
n/n Beero||  KountposbHbie I[IpakTHuecKue PeCypChI
paboThI paboThI
|1 ||Bnon0rm{ KaK HayKa H 2 H H 0.5 HBI/I6JII/IOT€K21 LIOK https://m.edsoo.ru/7f41¢c292 |
|2 ”}KI/IBHC CHCTEMBI U MX OpraHH3aIus H 1 H H HBI/IﬁJ‘II/IOTeKa LIOK https://m.edsoo.ru/7f41c292 |
|3 ||XI/IMI/IquKHI71 COCTaB M CTPOCHUE KJICTKU H 8 H H 1 HBI/IﬁJ‘II/IOTeKa LIOK https://m.edsoo.ru/7f41c292 |
|4 ||}KH3Hez[e;ITeJILHOCTL KJIETKU H 6 H H HBI/IﬁJ‘II/IOTeKa LIOK https://m.edsoo.ru/7f41¢c292 |
5 Pa3sMHOKEHHE U HHIUBUIYaIbHOE PA3BUTHE 5 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41¢c292
OpraHu3MOB
6 HacnaencTBeHHOCT U U3MEHUYUBOCTH 8 15 bu6nuoreka LIOK https://m.edsoo.ru/7f41¢292
OpraHu3MOB
7 Cenexiust opraniu3mMoB. OCHOBBI 3 bubnunorexa LIOK https://m.edsoo.ru/7f41c292
OMOTEXHOIOTHH
8 ||Peseperoe Bpems 1 [ |Bu6morexa LIOK https:/m.eds00.ru/7f41c292 |
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
[TPOTPAMME
11 KJIACC
No HanmMenoBanwue paznenoB u TemM ‘ KonnuecTBo uacos ‘ DnekTpoHHbIe (¢ POBHIE) 00pa30BaTEILHBIE
n/n [porpaMMel Bcero|  KonrtposbHbie [TpakTryeckue pecypebt
paboThI paboTsI
i [PBomorHonHas Guonorns | 9 | | 1 [Bu6mioTexa LIOK https:/m.edsoo.ru/7f41cc74 |
2 Bo03HUKHOBEHHE U Pa3BUTHE )KU3HU HA 9 0.5 bubnunoteka [IOK https://m.edsoo.ru/7f41cc74
3emie
|3 HOpI‘aHI/BMBI U OKpY)Karolas cpena H 5 H H 1 HEI/I6JII/IOTCK8. LIOK https://m.edsoo.ru/7f41cc74 |
4 |CooGmmectsa 1 sxonormueckue cucremsr || 9 || I [Bu6miorexa LIOK https:/m.edsoo.ru/7f41cc74 |
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Ne HauMeHOBaHKE Pa3IeoB H TEM | KonuuecTBo 4acoB | Dnexrponmsie (udpossic) 06pasoBaTeIbHbI
n/m HPOrpaMMbl Bcero|  KoHTtposbHbie [IpakTHyecKue PeCYpCBI
paboThI paboThI
5 |[Peseprroe Bpems I [ [Bumorexa IIOK hitps://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 2.5
I[IPOI'PAMME



https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

No Tema ypoxka KonnuectBo yacos ‘ Hara DneKkTpoHHBIE IU(PPOBBIE 00pa30BaTEIBLHBIE PECYPCHI
n/n Beero|| Konrponbnsie | [Ipaktuueckue | 13YICHAA
paboThI paboThI
1 |[buosorus B cucteme HayK 1 bubnnorexka HOK
https://m.edso0.ru/863e6122https://m.edso0.ru/863e632a
2 |[MeTo/pI IO3HAHUS KUBOM ITPUPO/IBL. 1 0.5 bubmmoreka L{TOK https://m.edso00.ru/863e6122
[IpakTuueckas padorta Ne 1
«Vcnonp30BaHne Pa3IMYHBIX METOJIOB
[IPU U3YYSHUH OMOJIOTUYECKUX
O0OBEKTOBY
3 |[buoJOrHUeCcKUe CUCTEMBI, TPOIECChI U 1 bubimoreka LIOK https://m.edsoo.ru/863e6564
UX U3yueHHe
4 | XuMHUeCKU cocTaB KIeTKH. Boga u 1 bubaunoreka I{OK https://m.edsoo.ru/863e674e
MUHEpAIbHBIE COJH
|5 ”BGJ'IKI/I. CoctaB u cTpoeHHe OeKOB H 1 H H H HBI/I6J'II/IOTeKa LIOK https://m.edso0.ru/863e6b72
6 ||PepmeHTH — OMOJIOrHUECKUE 1 0.5 bubmmorexa LIOK https://m.edsoo.ru/863e6b72
katanuzaTopsl. JlabopaTtopHast pabota
Ne 1 «3yueHune KaTaIuTHIECKON
AKTUBHOCTH (PEPMEHTOB (Ha MpUMeEpe
aMHJIa3bl WA KaTaJla3bl)»
|7 HYFJ'ICBOI[LI. JIunuaet H H H H HBI/I6JII/IOTeKa IIOK https://m.edso0.ru/863e6870
|8 ”HyKJ'IeI/IHOBBIe Kuca0Tel. ATO H H H H HBI/I6J'II/IOTeKa HOK https://m.edsoo.ru/863e6d5c
9 |Hctopus u METOIBI M3yUCHUS KICTKH. bubmunoteka [IOK https://m.edsoo.ru/863e6e88
Knerounas teopus
|1O HKneTKa KaK IeJIOCTHAs JKUBasi cUCTEMa H H H H H
11 ||CTpoenue 3yKapuOTHYECKON KIIETKH. 0.5 bu6muoreka [JOK
JlaGopaTopnas pabora Ne 2 «M3yuenue https://m.edso0.ru/863e6ffOhttps://m.edso0.ru/863e716¢
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No Tema ypoxka KonnuectBo yacos ‘ Hara DneKkTpoHHBIE IU(PPOBBIE 00pa30BaTEIbLHBIE PECYPCHI
n/m Bcero| Kourponsnsie || [IpakTnueckue || 13Y1CHIA
paboThI paboThI
CTPOCHUS KJIIETOK PACTCHUH, KHUBOTHBIX,
rpu0OB 1 OaKTEepUi 101 MUKPOCKOIIOM
Ha TOTOBBIX MUKPOIIpENaparax u ux
OITUCAHUE»
|12 ”OGMeH BEIIIECTB WM METa00JIN3M H 1 H H H HEI/IGHI/IOTeKa HOK https://m.edso00.ru/863e766¢
|13 ”q)OTOCI/IHTGS. XeMocuHTE3 H 1 H H H HEI/IGHI/IOTeKa OK https://m.eds00.ru/863e7c98
|14 ”3HepreTquCKHﬁ oOMeH H 1 H H H HEI/IGHI/IOTeKa LIOK https://m.edsoo.ru/863e7aae
15 |PKusHeHHBIN UK KIeTKH. JleneHue 1 0.5 bu6mmoreka LIOK https://m.edsoo.ru/863e7dc4
KJIeTKH. Muto3. JIaboparopnas pabora
Ne 3 «HaOmroneHne MUTO3a B KIIETKAX
KOHYHMKA KOPEIKa JIyKa Ha TOTOBBIX
MHKpOIIpenapaTax»
16 ||buocunres 6enka. Peakuus marpuunoro|| 1 bu6mmoreka LIOK https://m.edsoo.ru/863e796e
CHHTE3a
|17 ”TpchnﬂumI — OumocuHTe3 Oerka H H H H HBI/I6J'II/IOTCKa LIOK https://m.edso0.ru/863e796e
18 |Heknerounsie popMBbl )KU3HU — bubnuorexa LIOK https://m.edsoo.ru/863e7540
BUPYCHI
19 ||®opmbl pa3MHOKEHUS OPTaHU3MOB 1 bu6mmoreka [JOK
https://m.edso00.ru/863e81b6https://m.edsoo.ru/863e831e
20 [Meiios | | | | |Bumorexa IIOK hitps://m.eds0o.ru/863e7f4a
21 ||O0Opa3oBaHKe ¥ Pa3BUTHE MOJIOBBIX 0.5 bubnunoteka [IOK https://m.edsoo.ru/863e81b6
KJ1eTOK. OII010TBOPEHHE.
JlabopaTopnast pabota Ne 4 «3yuenune
CTPOCHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax»»
22 |MuauBuyansHoe passuTie opranmsmos| 1 | I I |B6mioTexa LIOK https:/m.edsoo.ru/863e8436
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/o

Tema ypoxka

KommyectBo gyacos

‘ [ara

Bcero

KonTposnbhbie
paboTsI

[IpakTnueckue
paboTsI

W3y4YCHUS

DJeKTpoHHBIE IM(POBBIE 00pa30BaTEIbHBIE PECYPCHI

23

I'enernka — Hayka o
HAaCJEACTBEHHOCTH U U3MEHYUBOCTH

bubmmoteka L{TOK https://m.edso0.ru/863e86f2

24

3aKOHOMEPHOCTU HACTIEAOBaHUS
MPU3HAKOB. MOHOTHOpUIHOE
CKpeIUBaHNE

bubmmoreka L{TOK https://m.edso0.ru/863e8878

25

JurnbpuHoe ckpermmBanye. 3aKOH
HE3aBHCUMOTO HACIIEIOBAHUS
MIPU3HAKOB

bubimoreka LIOK https://m.edsoo.ru/863e89a4

26

Jlaboparopnas padota Ne 5 «M3yuenue
pe3yIbTaTOB MOHOTHOPHUIHOTO U
OUTUOPUTHOTO CKPEUIUBAHUS Y
JPO30(HITBI HA TOTOBBIX
MUKpOTpernaparax»»

CHGHHGHHOG HacCJICJOBAHUC IIPHU3HAKOB.

0.5

bubimoreka LIOK https://m.edsoo.ru/863e8c60

27

T'enetuka nona. Hacneqosanue
MIPU3HAKOB, CIIETUIEHHBIX C I0JIOM

bubmmoteka LIOK https://m.edsoo.ru/863e8c60

28

W3menunBocts. Henacnencreennas
M3MEHYMBOCTH. JIJabopaTopHast pabota
Ne 6. U3ydenue MoanukamoHHOM
W3MEHYHUBOCTH, TIOCTPOCHUE
BapHUaILlMOHHOTO PsiJia U BApHALMOHHOM
KpHBOW»

0.5

bubnunoteka [{OK https://m.edsoo.ru/863e8efe

29

HacnencrBenHass "3BMEHYMBOCTb.
Jlaboparopnas pabota Ne 7. «AHanu3
MyTalui y 1po30(UIIbl Ha TOTOBBIX
MHUKpOTpernaparax»

0.5

bub6muoreka IOK https://m.edsoo.ru/863e8efe

130

”FGHGTI/IKa 4eI0BeKa

-

|Bu6miorexa LIOK https:/m.edsoo.ru/863e8d78
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No Tema ypoxka KonmuectBo yacos ‘ [ara DneKkTpoHHBIE IU(PPOBBIE 00pa30BaTEIbLHBIE PECYPCHI
n/m Bcero| Kourponsnsie || [IpakTnueckue || 13Y1CHIA
paboThI paboThI
31 ||Pe3epBHeIil ypok. O000IICHHE IO TEME 1
«HacneacTBEHHOCTS U U3MEHYNBOCTD
OpPTraHU3MOBY
|32 ”CGJ'IGKI_II/I}I KaK HayKa M MPOLIECC 1 H H ’BI/I6J'II/IOT6K3. IHOK https://m.edso00.ru/863e9214
33 |[MeTonbl ¥ JOCTUKEHUS CEJIEKIIUU 1 bu6mmoreka LIOK https://m.edsoo.ru/863e9214
pacTEHUN U KUBOTHBIX
34 ||BruoTexHOJIOr s KaK OTPaciib 1 bubmmoreka LIOK https://m.edsoo.ru/863e9336
pou3BojicTBa. [Ipon3BoacTBa
Camapckoii obactu
OBLIEE KOJIMYECTBO YACOB I10 34 0 4
I[TPOTPAMME
11 KJIACC

Ne Tema ypoka KonngectBo yacos ‘ Hara DJeKTpOHHBIE LIU(PPOBbIE
/I Beero| Kontposbhsie || [paktiueckue || 13YICHAS o0Opa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
1 |[9Bomronus ¥ METOABI €€ U3yUeHUS 1 bubnuotexa [JOK
https://m.edsoo.ru/863ea20e
2 ||cropus pa3BUTHS NPEACTABICHUN 00 YBOIIONIUT 1 bubnnorexka [JOK
https://m.eds00.ru/863e9570
3 ||MHKPO3BOIIOIHS 1 bubnuoreka [IOK
https://m.edso0.ru/863e9cle
4 |[Tomynsmus Kak dJIeMEHTapHask €UHUIIA BUJIA U DBOJTFOIUH. 1 0.5 bu6mmorexa [IOK
JlaGopatopHas pabota Ne 1 «CpaBHeHHE BUI0B 110 https://m.eds00.ru/863e99c6
MOP(}OIOrHUECKOMY KPUTEPHIO
|5 HI[BI/DKymHe CHJIBI (37IEMEHTapHbIE (DaKTOPHI) BOTIOLUU H 1 H H H HBI/I6JII/IOTeKa [HOK
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No Tema ypoka ‘ KonnuectBo yacoB ‘ Hara DNeKTpOHHBIC IU(PPOBHIE
n/m Beero| Kontponsasre || [paktiueckue || A13Y4eHHs o0pa3oBaTeNnbHbIE PECyPChHI
paboThI paboThI
L I I [ [ |Ihttps://m.edsoo.ru/863e9da4
6 |[EctecTBeHHBI 0TOOP U ero GopmbI 1 bubmuorexa [JOK
https://m.edso0.ru/863e9ed0
7 ||Pe3ynbTaThl 3BOJIIOLUU: IPUCIIOCOOIEHHOCTh OPraHU3MOB U 1 0.5 bubnnorexa [HJOK
BupooOpazoBanue. JlaboparopHas padora Ne 2 «Onucanue https://m.edso0.ru/863e9fde
pUCIOCOOJICHHOCTH OpraHu3Ma U €€ OTHOCHTEIHHOTO
XapakTepa
8 |[HampaBnenus u myTu MakpO3BOIIOIUU 1 bubnnoreka [JOK
https://m.edso0.ru/863e9cle
|9 HH606paTI/IMOCTB ABOJTIOIIUN H H H H H
|1O HI/ICTOpI/IH KHM3HU Ha 3eMJie U METO/Ibl €€ N3YUYEHUS H H H H H
11 |'unore3sl MPOUCXOKACHUS )KU3HU Ha 3emJie bubnuoreka [IOK
https://m.edsoo.ru/863ea5a6
12 |[Pa3BuTHE %HM3HU Ha 3eMIIe TI0 3paM U epuoiam 1 bubnuoreka [IOK
https://m.edsoo.ru/863ea6be
13 ||OcHOBHBIE TANBI YBOIIOIHH PACTUTEIHHOTO H KHBOTHOTO 1 0.5 bubnnorexka [JOK
mupa. [IpakTrueckas padora Ne 1 «3yyeHne nckomaemMpIx https://m.edsoo.ru/863ea8bc
OCTaTKOB PAaCTEHUH M )KUBOTHBIX B KOJUICKIIHSIX
14 ||CoBpemeHHas cucTeMa OpraHUYecKoro Mupa 1 bubnnorexka [HOK
https://m.edsoo.ru/863ea48e
15 |[9Bomrorus yenoBeka (aHTPOIIOTeHES) 1 bubnmuorexa [JOK
https://m.edsoo.ru/863eac2c
16 ||IBmxymue cuibl (pakTOpbl) aHTPOIIOreHe3a 1 bubnuorexa [IOK

https://m.edsoo.ru/863ead44

|17 HOCHOBHBIe CTaJWH DBOJIIOIMH YeJIOBEKa

|

|

|

|

|18 quHOBe‘-IeCKI/IC pacsl ¥ IPUPOJHBIE AAANTALUN YETIOBEKA

HBI/I6JII/IOTeKa HOK



https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44

No Tema ypoka KonnuectBo yacoB ‘ Hara DNeKTpOHHBIC IU(PPOBHIE
n/m Beero| Kontponsasre || [paktiueckue || A13Y4eHHs o0pa3oBaTeNnbHbIE PECyPChHI
paboThI paboThI
L I I | [ |Inttps://m.edsoo.ru/863eaea2
19 |[Pe3epBHbIii ypok. O600mIeHNE 110 TeMe «BO3HUKHOBEHHE U 1
pa3BUTHE KU3HU Ha 3eMIIe»
|20 H3KOJIOFI/I$I KaK HayKa H H H H H
21 ||Cpensr oOuTaHHs U SKOIOTUYECKHE (DAKTOPBI bubnnorexa [HOK
https://m.edsoo.ru/863eafec
22 ||Abuotnueckue akropsl. JlaboparopHas padora Ne 3. 1 0.5 bubmmoreka [IOK
«Mopdomoruueckne 0COOCHHOCTH PACTCHHI U3 PAa3HBIX MECT https://m.edso0.ru/863eb10e
obutanusy. JlaboparopHas padota Ne 4. «BnusHue cBera Ha
POCT M pa3BUTHE YEPCHKOB KOJICYCa»
23 |buotnyeckue pakTopsl 1 bubnuoreka [IOK
https://m.edso00.ru/863eb348
24 | Dkonornyeckne XapakTepUCTUKU oy siud. [IpakTudeckas 1 0.5
pabota Ne 2 «IToacyér mIOTHOCTH MOMYJIALUI pa3HbIX BUJIOB
pacTeHUN»
25 ||Coob1recTBa OPraHu3MOB — OHOIIEHO3 1 bubnmnorexa [JOK
https://m.edsoo.ru/863eb46a
26 ||9konornyeckue CUCTEMBI (IKOCUCTEMBI) 1 bubnnorexka [JOK
https://m.edso00.ru/863eb46a
27 ||(OcHOBHEBIE TTOKA3aTEIN YKOCUCTEMBI. DKOJIOTHUECKUE 1 bu6mmoreka [JOK
nupamuipl. CBoiicTBa sKocucTeM. CyKIieccust https://m.edso0.ru/863eb5fa
|28 HHpI/IpOI[HLIC HKOCHCTEMBI H 1 H H H H
|29 HAHTponoreHHHe 9KOCHCTEMBI H 1 H H H H
30 ||buocdepa — rmobanbHas 3xKocucTeMa 3eMiIn 1 bubnuorexa [IOK
https://m.edsoo.ru/863ebb5e
|31 H3aKOHOMepHOCTI/I CYILIECTBOBaHMs OHOChEpHI H 1 H H H HBH6J1H0TeKa LHOK



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

No Tema ypoka ‘ KonnuectBo yacoB ‘ Hara DNeKTpOHHBIC IU(PPOBHIE

/1 Beero| Kontponsasre || [paktiueckue || A13Y4eHHs o0pa3oBaTeNnbHbIE PECyPChHI
paboThI paboThI

L I I I [ |nttps://m.edsoo.ru/863ebd16
|32 HLIeJIOBequTBo B Onocdepe 3emiun H 1 H H H H

33 ||CocymiecTBOBaHME IPUPOJIBI U YETIOBEYECTBA 1 bu6mmoreka [IOK

https://m.edsoo.ru/863ebale
34 |[Pe3epBHbIii ypok. O600meHne TeMbl «Coo0miecTBa u 1
PKOJIOTUYECKHUE CHCTEMbD)

|OBILIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 34 | 0 [ 25 [



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI 111 YYHEHUKA

buonorus: O6mas 6uonorusi. 10-11 xmaccel: yueonuk / A. A. Kamenckuii , E. A. Kpukcynos, B.
B. [Taceunuk. — 2 — e 3. , crepeorun. — M. : JIpoda.

METOAUYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

buonorus. 11 knacc : moypounsle miansl o yueOHuky A. A. Kamenckoro, E. A. KpukcyHoBa,
B. B. Ilaceunuka /aBT. — coct. I'. B. Uepenaukoa. — Bonrorpar .

buonorus. 10 knacc: noypounsle minansl o yueonukam B. K [llymuoro, I'. M. Ipimmiuna, A. O.
Pysunckoro, B. b. 3axapoga, C. I'. MamonTtosa, H. 1. Conuna. [IpodmibHbIi ypoBEHB /aBT. —
coct. O. JI. Bamenko. — Bosrorpan.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1) http://school-collection.edu.ru. Eaunas komaekmus mudpoBsix 00pa3oBaTe/ibHBIX PECYPCOB.
2) http://fcior.edu.ru. @enepaibHbIi HEHTP HHOOPMAIIMOHHO-00PA30BATEIBHBIX PECYPCOB.

3) http://bio.1september.ru. ['azera «buonorusy» uznareabckoro noma Ileproe ceHTAOPS.

4) http://www.eco.nw.ru. BHEIIKOIbHAST YKOJIOTHSL.

5) http://www.sbio.info. Hayuno-o0pa3oBatenbhbiii TpoekT "Bcest 6uomorus".

6) http://www.darwin.museum.ru. ['ocyzapcTBerHsiii [JlapBuHOBCKHIT My3€il.

7) http://www.zin.ru/museum/. 3oonoruyeckuii my3eii B Cankr-IlerepOypre.

8) http://www.mgsun.ru/. MockoBcKasi TOpOJICKasi CTaHIIHS IOHBIX HATYpaJIUCTOB.

9) http://www.paleo.ru/museum/. Ilaneontonoruueckuit myseit PAH.

10) http://www.anatomus.ru/. AHaTOMHS YeJTOBEKa B MILTIOCTPALIUSIX.

11) http://www.greeninfo.ru/. DHIMKIIONE NS paCTEHUH.

12) http://www.theanimalworld.ru/. )KuBoTHsie

13) http://www.ekazoo.ru/. Caiit3oonapka B ExarepunOypre.

14) https://npsamluka.ruto CaiiT HanmoHanbHOTO Napka "Camapckas yka'.

15) https://m.edsoo.ru. bubnunorexa LJOK.
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