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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
HOIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUS ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuenryanbHbie nonoxeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3yibTaToB O0y4eHHss U TPeOOBaHMU K YPOBHIO MOJTOTOBKH BBITYCKHHUKOB, MOJOXEHUS 00
o0UIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHME CUCTEMBI CPEIHETO
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHU O criennpuke OUOJIOruH,
e 3HAaYeHWU B IIO3HAHMU S>KUBOM IpPUPOJBl M 00ECHEeUeHHM CYLIECTBOBaHMS 4YEJIOBEYECKOIO
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACICHB OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no Guosnoruu AaéT MnpejacTaBieHe O LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTaHUsI M Ppa3BUTUS OOyyaroIlIMXcs cpeacTBamMu ydyeOHoro mnpeamera «buosorus»,
onpezenseT 00s3aTeNIbHOE NPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpPY, paclpeleieHHue I10
paszenaM U TeMaM, PEKOMEHJIYEMYIO IOCJIEI0BAaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, JIOTUKH 00pa30BaTEeNIbHOrO Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroLIXCs.

B nporpamme 1o OHONOrMM TakKe YUMTHIBAIOTCA TpeOOBaHUSA K IJIAHUPYEMbBIM
JMYHOCTHBIM, METANPEJAMETHBIM U IPEIMETHBIM pe3ysibTaTaM O00ydyeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOMN AEATEIbHOCTH/y4eOHBIX NeHCTBUI 00yUaromuxcs no
OCBOCHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa30BaHMUs.

B nporpamme no 6umosorun (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIM30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B HW3Y4YeHHHM Ouosioruu, Omarojgapss 4eMy B HEW NpocMaTpuBaeTcs
HalpaBJIEHHOCTh Ha Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAlMM  JINYHOCTH, OKOJOTMYECKOIO  MBIIUIECHUS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoil cpene. IlosTomMy Hapsay c H3ydeHHEM OOIIEOMOJOTMYECKHX TEOPHM, a Takke
3HaHUH O CTPOEHUU KMBBIX CUCTEM PA3HOI'0 PaHra M CyIIHOCTH OCHOBHBIX IMPOTEKAOIIUX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HaHUH B OBCEAHEBHOM JKU3HU ISl PeLICHUs NMPHUKIAIHBIX 3a/1a4, B TOM 4HCie: MPO(UIaKTUKH
HACJIEICTBEHHBIX  3a00JieBaHUN  4YeloBeKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHUSA,
000CHOBaHHUS HKOJIOTUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKarollel MpUpOIHOIl cpene,
aHaJIN3a BIMSHMS XO3AHCTBEHHOM [EATEIbHOCTH YEJIOBEKAa HA COCTOSHUE NPUPOIHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMsS K MPUKIAJAHOM HANpPaBIEHHOCTH Y4eOHOTO
npenMera «buosorus» MpoAUKTOBAaHO HEOOXOIUMOCTHIO 00€CTeYeHUs YCIOBHUM Ui pelieHus
OJIHOM M3 aKTyalIbHbIX 33/1a4 MIKOJBbHOTO OMOJIOrHYecKOro o0pa3zoBaHus, KOTOpasi Mpeanoaaraet
¢dopmupoBaHHEe y 00yYaromUXcs CIIOCOOHOCTH afanTUPOBATHCS K M3MEHEHHAM TUHAMUYHO
Pa3BUBAIOILIErOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
oOecnieunBaeT (QoOpMHUpOBaHUE y OOydYalOIIUMXCs MPEICTABICHUNH O HAy4yHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MPUpPOE, €€ OTIIMYUTEIbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHM3alMl W OHBOJIIOLMH, CO34aéT YCIOBUA [UIA: IIO3HAHUS 3aKOHOB JKMBOH IPUPOABI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
’KM3HH, IKOJIOTHYECKOTO MBIIUIEHHS, IEHHOCTHOTO OTHOIIEHUS K )KUBOM IPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHne OWMOJIOTHS HWMEET TakXKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeIHEro oouiero oopa3oBaHus, CoUanu3auu odyJaromuxcs. M3yyenne



Oouosioruun obecrieunBaeT YCIIOBHSI TUTSt dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HWH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpaIMi OWOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSMHU U3 JPYTHMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHbIe MMOJI0KEHUS O IPeIHA3HAYCHUH Y4E€OHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY JUIS ONpENENICHUs MOJIXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOIO MOAX0/a, B COOTBETCTBUM C KOTOPHIM O0y4YarOIIUecs JOJKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble sl (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStoe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM KM3HU U MPaKTUUECKOU naesrenbHocTh. Oco00e MECTO B 3TOM cHUCTEeMe 3HAHUU
3aHUMAIOT d3JEMEHTHl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QOpMHUpPOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpPHEHTAIUAX JTUIHOCTH, CIIOCOOCTBYIONINX I'YMaHU3AIUHA OMOJIOTHIECKOT0 00pa30BaHUsI.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro MaTrepuaja B MporpaMMe 10 OHOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alid MU 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4deOHoro npeamera «buonorusy BbIIEIEHBI CACAYIOIIME COACPKATEIbHBIC JTUHUU:
«buonorust kak Hayka. MeToibl HAy4YHOTO TO3HaHUM», «KileTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOBD», «IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

enp um3ydenus yuyebHoro mnpeamera «buomorus» Ha 06a30BOM YpOBHE — OBJIAJCHHUE
00yJaronMMucs 3HAHUAMH O CTPYKTYPHO-(YHKIIMOHAIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra v MpuoOpeTeHrne YMEHHI UCTIONB30BaTh STU 3HAHUS TSl TPAMOTHBIX JIEHCTBUI B
OTHOIIEHUH 00BEKTOB KMUBOW IPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

Hoctmwxkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
obecreunBaeTcs peleHrueM CAeAYyIOIMMX 3a/1a4:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMBbl 3HAaHUKH O OHOJOTHYECKHX TEOpUSAX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBUiax, CIyKallMX OCHOBON Il (OpMUpPOBaHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHH, MHOTOOOpPa3MU M OCOOCHHOCTSX MHBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dbopMupoBaHHe Yy OOYYarOMIMXCS MMO3HABATEIbHBIX, WHTEIICKTYalbHBIX W TBOPYECKHX
CITOCOOHOCTEN B MPOIECCE aHAIM3a JIAaHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3TJISAJIOB,
UJIeH ¥ TIOJIX0JI0B K U3YyUEHHUIO JKMBBIX CHCTEM Pa3HOTO YPOBHSI OPTaHHU3AIINN;

CTaHOBNIEHHE Yy OOydYaromuxcsi oOIed KyabTyphl, (YHKIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHU OOBSCHSATH U OIEHUBATH SBICHHUS OKPYXKAIOMIETO MUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHHWH U OMBITA, TTOJTYYCHHBIX TTPH U3YICHUH OUOJIOTHH;

dbopMupoBaHre y OOYYarONUXCS YMEHHUW WIUTIOCTPUPOBATh 3HAYCHUE OMOJIOTHYECKUX
3HAHUW B MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOJIOT HiA;

BOCMHUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIIOBEKOM >KUBOW MPUPOJIBL,
HE00X0IUMOCTH OEpeKHOTO OTHOUICHUSI K HEW, COOMIOICHUS] STUYECKUX HOPM MpHU MPOBEICHUN
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHE [EHHOCTU OMOJOTMYECKUX 3HAHWMA JJIsl TIOBBIIICHHUS YPOBHS KOJOTHYECKOU
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWM W YMEHUH B TIOBCEJHEBHOW JKM3HU [UIS OIEHKH
MOCJEICTBUIA CBOEU JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

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

Jlist u3ydenust Ouosioruu Ha 0a30BOM YPOBHE CPETHEro 00IIero oopa3oBaHUsl OTBOAUTCS
102 gaca: B 10 kmacce — 34 yaca (1 gac B Hemento), B 11 kmacce — 34 yaca (1 yac B Henmemo).



COJAEP)KAHUE OBYYEHUSA
10 KUIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CcTeTHKOM u mpaBoMm. Ponbp Ouonoruu B
(opMHpPOBaHNN COBPEMEHHON HAYy4YHOU KapTHHBI Mupa. CucreMa OMOIOTHIECKUX HAYK.

Metoapl o3HaHUS KUBOM MPUPOB! (HAOIIOAEHUE, SIKCIIEPUMEHT, OIMCAaHUEe, H3MEPEHHE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

IToprpersr: Y. {apeun, I'. Mennens, H. K. Konpuos, [x. Yorcon u @. Kpuk.

Tabmuibl 1 cxembl: «MeTOobl TO3HAHUS KUBOW IPUPOIBD.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktueckass pabota Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOJOB MNpPHU HU3YUYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIHA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBIL.

CpolicTBa OumocucTeM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM,  OPraHM3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JleMoHCTpanum:

Tabmuupel u cxembl: «OCHOBHbIE NPHU3HAKU KU3HW», «YPOBHU OpraHU3alUU >KUBOU
IPUPOJIBI».

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XumMu4ecKkuii cOCTaB U CTPOCHHE KJICTKH.

XUMUYECKUH  COCTaB  KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpODBJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpalbHbIE BEIIECTBA.

@yHKIMM BOJABl M MHUHEpPAIBHBIX BewlecTB B KieTke. [loanepikaHne OCMOTHYECKOIO
Oananca.

benku. CocraB u cTpoeHne 0eIK0B. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmble
U 3aMEHHMbl€ AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€NKOBOI
MOJIeKyJbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs M YETBEPTUYHAS CTPYKTYpa). XHUMHYECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OETKOB.

®epMeHThl — Ouoniornyeckue KaraiauzaTopbl. CTpoeHHe (GepMeHTa: aKTHBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunbpl. OTinuuss  QepMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYrneBoasl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30KCupr003a), AucaxapH bl (caxaposa,
JAKTO3a) W TMOoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiicTBa. buonornueckue ¢pynkuuu aunuaoB. CpaBHEHUE YIIIEBOJIOB, OCIKOB M JUMHIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotunbl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkunu JJHK. Crpoenne u ¢ynxunun PHK. Bugst PHK. AT®: crpoenue u

byHKINN.



[{utonmoruss — Hayka o kjeTke. KietouHass Teopusi — mpuMep B3aUMOJCUCTBUS UIEH U
(aKTOB B HAYYHOM MO3HAHUU. METO/IbI U3YUEHHSI KIICTKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie nmpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
MeMOpana, mosekyibl JJHK kak renernueckuii anmapar, cucteMa CUHTe3a Oerka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTudeckoi kieTku. Kierounas crenka 6akrepuii. CTpoeHHE 5yKapHOTHUYECKON KIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (QYHKIUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmaszmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ['onbmaku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMiaacTuibl. IIpomcxoxneHne MHUTOXOHIPUM M IUIACTHA.
Bunaet mnactun. HememOpaHHbIe OpraHOUABI KJIETKU: PUOOCOMBI, KIIETOYHBINA [IEHTP, HEHTPUOIIH,
PECHUYKHU, KI'yTUKH. DYyHKIIMY OPraHOMI0B KJIETKU. BriatoueHusl.

SAnpo — perynsaTopHslil neHTp Ki1eTku. CTpoeHue saapa: saepHas o0o0j0uKa, KaproIiasma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHcTpanum:

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

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHBOM MPHUPOAEY,
«Pacnipenenenne XUMUYECKUX IEMEHTOB B )KMBOW IIPUPOIIE».

Tabmunel u cxembl: «llepuonuyeckas Tabmuia XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTe3 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monexkynsl AT®», «CTpoeHne 3yKapuOTHYECKON
KIeTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpPOEHHE PpacTUTENBHOM KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y TIIeBOJbD, «JIUmuas».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJIOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
U3MEpPEeHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl pacTUTENbHBIX, KUBOTHBIX M OaKTepHaIbHbBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopHasi pabora Ne 2. «M3ydeHHe CTpOEHMS KIETOK pAaCTEHHH, *XMBOTHBIX MU
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’KuzHeaesiTeJIbHOCTh KJIETKHU

OOMeH BemiecTB, WIH MeTa0ONu3M. ACCUMWISAIMS (IIaCTHYECKUd OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHUS BEUIECTB U SHEPTUU B IOHUMAHUHU METa0OIU3Ma.

Tumnbel oOMena BeriecTB: aBTOTPOGHBIN U TeTepoTpodHbi. Ponb depmeHTOB B 0OMEeHE
BELIECTB U ITPEBPALLICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass ¢a3bl ¢orocunTe3a. Peakiuu ¢orocuHTesa.
DddexkTuBHOCTL (hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a IS KU3HH Ha 3emiie. Biusaue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHHTe3. XEMOCHHTE3UPYIOINe OaKTepuu. 3HAYCHHE XEMOCHHTE3a ISl KU3HU Ha
3emie.



DHepreTuyeckuidi OoOMEH B  KJeTKe. PacmieruieHwe  BEIIeCTB,  BBbIACICHHE U
AKKyMYJIMPOBAHHE SHEPTUHU B KJIETKE. DTaIlbl YJHEPreTHIecKoro ooMeHa. I mukonms. bpoxxenue u
ero Buabl. KucinopoaHoe OKuCI€HHE, WIM KJIETOYHOE JibixaHue. OKHUCIUTEIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHpopmamus u JHK. Peamuzamus
TeHEeTHYeCKOi MHpopMau B KieTke. |'eHeTHUecKuit Ko M ero cBoWcTBa. TpaHCKpHUIIUS —
matpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMUHOKUCIOT. Posb pubocom B GuocunTese Oernka.

Heknerounsie QopMbl ku3HM — BHpYChl. Mcropuss oTkpeitus BupycoB (/. U.
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO LUKJIA BUPYCcOB. bakTepuodaru. bonesnu
pacTeHU, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIC BUpYCcaMu. Bupyc UMMyHOEPUITUTA YETOBEKA

(BUY) - Bo30oymutens CIIMJla. OOpaTtHas TpaHCKpHUNLHMs, peBepTaza W HHTerpasa.
[TpoduiakTrka pacpocTpaHEHUs] BUPYCHBIX 3a00JICBaHUIA.
JdemoHcTpaumuu:

IToptpetsr: H. K. Konsnos, /. . UBanosckui, K. A. Tumupsizes.

Tabmuet  u cxembl:  «Tunel  nutanus», «Metabomusm»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomMen», «Xmnopornacty, «Potocuntes», «Ctpoenune IHK», «Ctpoenue u
¢yHKIMOHMpOBaHUE TreHa», «CuHre3 Oenka», «l'eHeTnueckuil  Kom», «Bupycs»,
«bakrepnotdarn», «Crpoenne wu sku3HeHHBIH 1wmka Bupyca CIIWJla, OGaxrtepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: Mojenu-anmiukanuu «Yasoenue JHK u tpanckpunums», «buocuntes
6enka», «CTpoeHue KIeTKn», Mosienb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHUe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, MiaM KU3HEHHBIA 1Mk kineTku. MuTepdasza u muros. I[Ipoueccsl,
npoTekaromue B uHTepdaze. Permnmukanus — peakunss marpuyHoro cuntesa JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuoTHUIl. JMIUIOMTHBIM U TarUIOWIHBIM XPOMOCOMHBIE
HaOopbl. Xpomatuael. LluTonoruueckne OCHOBBI Pa3MHOXKEHHUS U MHJIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Jenenne xnetkn — muro3. Crazum muto3a. Ilpomecchl, mpoucxonduiMe Ha pas3HbBIX
CcTausgIX MUTO3a. bromorndeckuii CMBICII MHTO3a.

[Tporpammupyemasi ru0esb KIETKH — alornTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MoyioBoe. Buapl  Oecrnonoro
pPasMHOXKEHUs: JeJICHHE HAaJBOE, MOYKOBAHUE OIHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHuE,
BEreTaTuBHOE pa3MHOKeHue. VCKyccTBeHHOE KIIOHMpPOBaHHE OPraHMW3MOB, €0 3HAuY€HHE IS
CEJIEKLIHH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECroI0ro.

Meiios. Craguu meiosza. Ilpomeccsl, mpoucxonsmie Ha cragusx meiosza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonaornyecknii cMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y *KUBOTHBIX. [10/I0BBIE XKene3bl:
CEeMEHHUKU M sSU4YHUKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo30ui,
AWIEKIeTKa) — crepmaroreHe3 U oBoreHe3. (OcCOOEHHOCTH CTPOCHHs SAHIEKIETOK H
criepmaro3ongoB. OmnogorBopenue. [lapreHorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otansl AMOPHOHATBHOTO PAa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHUE, TacTPYIsLus,
opranoretes. IloctamMOpronanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHATBLHOTO Pa3BUTH: MPSMOE,



HemnpsiMoe (JIMYMHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 IIBETKOBOIO PAcTEHUS: CTPOEHUE CEMEHM, CTaJUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OII0JOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pPacTeHUN», «JleleHne KIIETKU
OaxTtepuii», «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMb», «KIeTOUHBINH UK,
«Permmukanus JJHK», «Murtosy», «Merosy, «IIpsMmoe u Henpsimoe pa3BUTHE», «I'ameTorenes y
MJIEKONUTAIOIIUX U YeNloBeKa», «OCHOBHBIE CTaJUU OHTOTE€HE3a».

O0opynoBaHue: MHUKPOCKOI, MuUKpornpenaparbl «CriepMaTo30Ubl MIIEKOIUTAIOLIET0Y,
«Siueknerka miekonutarouiero», «KapuoknHe3 B KIETKax KOpellka JyKa», MarHUTHas
Mo ieb-anmaukanus «/lenenue knetkny», monens JJHK, Moxens meTadaznoit XpoMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlabopaTtopHnast pabora Ne 3. «HaOmroieHne MUTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlaboparopnas pabotra Ne 4. «l3yueHue CTPOEHHUS TMOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum renetuku. Mcrtopus pasButus reHetuku. Ponb nuronorun u
SMOPHOJIOTHUU B CTAHOBJICHUHU T'€HETHKH. Bxian poccuiickux 1 3apyOeXHbBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeToabl TEeHETUKH (THUOPHUIIOJIOTUYECKUHM, LHUTOT€HEeTHUYECKUM, MOJIEKYIIpHO-
reHeTuyeckuii). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckass CHMBOJIMKA, UCTIOIb3yeMasl B
CXeMax CKpelluBaHuM.

3aKOHOMEPHOCTH  HACJENOBaHUS  IPU3HAKOB, ycTaHOBIEHHble [.  MeHpgenem.
MonoruOpuaHOe CKpelrBaHue. 3aKOH eIMHO-00pa3us THOpUIOB MEPBOTO MOKoIeHus. [IpaBuino
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus Mpu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpuiHoe  CKpeuMBaHuWEe. 3aKOH  HE3aBUCHMMOIO  HACJEJOBAaHUS  MPHU3HAKOB.
[{uToreHeTnyecke OCHOBBI JUTMOPHUIHOTO CKPEIIMBAHUS. AHAIU3UPYIOLIEE CKpEIlMBaHUE.
Hcnonp30BaHne aHAIM3UPYIONIETO CKPEIIMBAHUS ISl ONIPEIEIeHHsI TEHOTUIIA OCOOU.

CueruienHoe HacienoBaHue npusHakoB. PabGora T. Moprana mno cLeIIEHHOMY
HacJIeJ0OBaHMIO reHoB. Hapylienue cuensienys reHoB B pe3ybTaTe KpOCCUHIOBEpA.

XpOoMOCOMHas TeOpHsl HACJIECTBEHHOCTH. | eHeTHueckne KapThl.

I'enetnka nosa. XpoMOCOMHOE OIPEAEIICHHE N0JIa. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NPU3HAKOB, CLEIUIEHHBIX C
TIOJIOM.

N3meHunBOCTh. BUibl N”3MEHYMBOCTHU: HEHACIIEICTBEHHAs U Hacle[ACcTBeHHas. Poib cpembl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHKA MOIU(PUKALUOHHOW HW3MEHYMBOCTH.
Bapuauvonssiii psn v BapuanronHast kpupas. Hopma peakiuu npusnaka. KonuuecTBeHHbIE U
KaueCTBEHHbBIC MPU3HAKU ¥ UX HOpMa peakuuu. CBOHCTBAa MOIUPUKANIMOHHONW U3MEHYHBOCTH.

HacnencTBenHas, iy reHoTUNUYecKasi, "3MeHYMBOCTh. KoMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 W T0JOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTalmoHHas
u3MeH4nBOCTh. Krnaccu¢ukaiuss MyTanuii: TeHHbIE, XpPOMOCOMHBIE, TeHOMHbIE. Yacrora u
NPUYMHBI MyTalii. MyTareHHble (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACTIEICTBEHHOM
n3menurBocty H. M. BaBunosa.



BHesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka wyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYCCKUH, OMOXUMHUYECKHA, MOJEKYISIPHO-
reHetudyeckuid. COBpEeMEHHOE OIpEeAeNICHUE TE€HOTHUIIA: ITOJHONCHOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoulpio [II[P-ananusa. HacnenctBenusie 3a0oneBaHust
YeJOBEKa: TeHHble OoJie3HH, OOJE3HM C  HACJIEACTBEHHOW MpPepacroiIOKEHHOCTHIO,
XpoMocoMHBIE Oone3Hu. ComaThdeckue ¥ TeHepaTHBHbIC MyTanuu. CTBOJOBBIE KIICTKH.
[TpuHUIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, TPOMUIAKTUKYA U JICYCHUS T€HETHYECKUX
Oone3nel. MeauKO-TeHETUUECKOE KOHCYJIbTUPOBAHUE. 3HAUEHHE MEAUIIMHCKOW TE€HETHKU B
MPEIOTBPALICHUH U JICUCHUU TeHETUIECKIX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpaumnu:

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

Tabmumel 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHKUE M €T0 IUTOTCHETHYECKAas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro I[UTOTEHETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3zauMopeiicTBUe ajuieNbHBIX T€HOB», «l €eHeTHYecKne KapThl paCTEHUM, KUBOTHBIX
u 4denoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTU HACJIECIOBAHMS, CIEIUIEHHOTO C IIOJIOMY,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buabl wu3MeHumBOCTHY», «MoOaupuKammoHHas
U3MEHYUBOCThY, «HacnenoBanue pesyc-daxropay, «['eHeTnka rpymnm KpoBu», «MyTalnnoHHasS
U3MEHYUBOCTbY.

OOGopynoBanue: Mojenu-anuimkanuu «MoHOTHOpUIHOE CcKpemuBaHuey, «HemnomHoe
TOMUHUpOBaHUE», «Jlurubpumnoe ckpemuBanuey, «llepekpéct XpomMocom», MHUKPOCKON U
MuKkpornpenapar «JIpo3oduna» (Hopma, myranuu GopMbl KPbUTLEB U OKPACKU Tena), Tepoapuit
«I"opox MOCeBHOW».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopaTtopHnast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPUAHOTO U TUTHOPUTHOTO
CKpEIIUBaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaboparopHas pabota Ne 6. «3yueHne MOAUPUKAITMOHHON U3MEHYUBOCTH, TOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

Jlaboparopunas pabora Ne 7. «AnHanmu3 wmyTtanuii y Jpo3oduiasl Ha TOTOBBIX
MHUKpOIpenaparaxy.

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

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi Kak HayKa ¥ MPOIECC. 3apOkKAECHUE CEeNeKIMU U qomectukanus. Yuenne H. U.
BaBuiioBa 0 IeHTpax NPOUCXOXKIEHUS M MHOT000pas3us KYIbTYPHBIX pacTeHuid. LleHTpsl
MPOUCXOKICHUS IOMALTHUX KUBOTHBIX. COpT, MOPO/A, ITAMM.

CoBpeMeHHbIE METOBI CENEKIMU. MacCoBBI MU MHAWBUAYAIBHBIN OTOOPHI B CENEKIIMU
pacTeHui U XUBOTHBIX. OI[EHKA dKCTepbepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — MHOPUIUHT.
Yucras nuHusa. CkpemmuBaHMe YUCTBHIX JWHUK. ['ereposuc, wim THUOpUIHAS —CHIIA.
Hepoxacreennoe ckpemmBanue — aytOpuauHr. OtnanéHHas ruOpuamsanmuss U €€ yCIexH.
NcKkyCcCTBEHHBIN MyTareHe3 W TOJYyYECHHE MOJUIIOUI0B. JOCTMIKEHHSI CENeKUUH PacTEHU,
KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHAs HWHXKEHEpHUs. ITalbl CO3JaHUs
pexomOunanTHOM JIHK u Tpancrennsix opranumsmoB. Kierounas umxenepus. Kierounbie
KyJlIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOXKEHHE pacTeHni. KiloHupoBaHue BbICOKOIIPOTYKTHUBHBIX



CEIbCKOXO03SHMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE W JTHYeckue mpodiemel. MO —
TeHETHYECKU MOAU(PHUIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. liBaHoB.

Tabmupel u cxeMmbl: kapra «LIeHTpbI MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHuii», «llopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJabTypHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paboter akamemuka M. @. VBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Knerounele KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U HEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBaHue: MYISDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX03SIICTBEHHBIE PACTCHHS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CEJeKIMU PACTeHHMH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosnronMOHHAs OHOJIOTHSA

[IpeanocbuUIKM BO3HUKHOBEHHUS! SBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHUs U €&
MecTO B OMoj0ruu. BiysHue 3BONMIOLMOHHOM TeOpHH Ha pa3BUTHE OUOJIOTMU U IPYTHUX HayK.

CBuzerenscrBa dBomonuu. [laneoHTosnornueckue: mNOCIEAOBATENBHOCTh IOSIBICHHUS
BUJIOB B MaJICOHTOJIOTMYECKOM JIETOINCH, NepexoaHble popMbl. buoreorpaguyeckue: cxoacTso
U paznnume GayH 1 Qpiop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3iIUyusl 3MOPHUOHOB PAa3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTMYHBIE, PYINMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METab0IMUYECKUX IMyTeH y BCEX OpraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBUHU3MA.
JIBIOKyIIMe CHUJIBl  SBOJIIOLMU BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IIpH
OTPaHUYEHHOCTH PECypcoB, HeompeenéHHas HW3MEHUYMBOCTh, OOphOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunreruyeckas teopus 3Bomonuu (CTI) u e€ ocHOBHBIE TIOJIOKEHUS.

MuxkposBomtonus. [lonynanusa kak eIMHUIA BUAA U DBOJIIOLIUN.

JBwxyume cuibl ((hakTophl) HBOJIONUHM BUAOB B NMpHpoJe. MyTallMOHHBIM Mpolecc U
KOMOHMHATUBHAsT W3MEHYUBOCTh. [lomymsiivoHHble BOJMHBI U Apedd reHoB. M3onmauusa u
MUTpaIus.

EcrectBennblii oTO0p — Hampapistomuil ¢daktop 3Bomonnud. DopMbel ecTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Bosonuu. [lpuMeps! npucnocobnennit
y opranuzMoB. ApoMop¢03bl U UINO0A AN TAI|H.

Bun wu BumooOpazoBanme. Kpurtepum Buma. OcHOBHBIE (OpMBI BHI00Opa30BaHUS:
reorpapuueckoe, IK0JI0TrHUECKOE.

Makpospomonus. @opMel 3BoIrOLMM: (UIETUYECKAsl, TUBEPreHTHAs, KOHBEPIEeHTHas,
napaniensHas. HeoGpatumocTs 3Bosmonuy.

IIpoucxoxaeHue  OT  HECNEUMAIM3UPOBAHHBIX  mpenkoB.  [Iporpeccupyromas
cnenuanu3anus. AganTuBHas pajananus.



JdemoHcTpaumuu:

[Toprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBep1ios.

Tabmuuplr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiiey», «3apoJbliin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 3a CYIIECTBOBaHHEY,
«EcrecTBenHblii  0TOOp», «MHOrooOpa3ue copToB pacTteHuiiy, «MHOrooopasue mopoj
JKUBOTHBIX, «ITomynsiumy, «MyTanuoHHas U3MEHYUBOCTHY, «ApoMopdO3bI»,
«Unnoanantauny, «O0mas aereHepauus», «JBrxymue cuiibl 3Bomonuny, «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsuna», «boppba 3a cymectBoBanue», «lIpucnocodieHHOCTH
Opranu3MoBy, «I eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHIECKOE BUI000pa30BAHUE.

OO06opynoBaHue: KOJJICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OP TUIOIOB U
ceMsiH, Kosutekuus «[IpumMepsl 3alUTHRIX MPUCTIOCOOIEHUH Y KUBOTHBIX», MOENb «OCHOBHbBIE
HaIpaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJieNb «CTpOeHUE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduyeckas kapra wMupa, KouieKmus «@DOpMBbI COXPAaHHOCTH HMCKOIIAEMBIX
JKUBOTHBIX W PACTCHHI», Monenb anuiukanus «llepexpéct xpoMocom», BIIaXHBIE Mpenaparsl
«Pa3Butue Hacekomoro», «Pa3BuTue mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPbUIHEB U OKPACKU TEJa).

JlabopaTopHble 1 NpakTHYeCKHE PAadOThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUUECKOMY KPUTEPHUIO».

Jlaboparopnas pabGota Ne 2. «OmnucaHue NPHUCIOCOONICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe U pa3BUTHe )KM3HU Ha 3emJie.

JoHayuyHble TIpEACTABICHUS O 3apOXIACHUU >KW3HU. HaydHble TUMoTe3bl BO3SHUKHOBEHHS
JKU3HM Ha 3emuie: aOWoreHe3 W MaHCIepMHs. XUMHUYecKas SBOMIONUS. AOWOTEHHBIM CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCHEPUMEHTAIIbHOE  MOATBEPKICHUE
XUMUYECKOW 3BoJronn. HavanbHble Tansl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®dopMupoBaHre MEMOPAHHBIX CTPYKTYP U BO3HUKHOBEHHE MPOTOKJIETKU. [lepBbie KIETKH U HX
sBoMIOLMA. DOPMHUPOBAHUE OCHOBHBIX IPYIIIT KUBBIX OPTaHU3MOB.

Pa3Butne >xku3Hu Ha 3emie 1o 3paM U nepuoaaMm. Karapxeil. Apxeiickas u
npotepo3oiickast 9pel. [lanmeos3oiickas spa U €€ NEpPHOIbI: KEMOPHICKUMA, OpPJOBUKCKHUH,
CUJIypUHCKHUH, I€BOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKH.

Me3so30iicKkas opa 1 €€ IepruoAbl: TPUACOBBIN, FOPCKUH, MEIIOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: MajJeoreHOBbIi, HEOT€HOBBIM, AHTPOIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TeojIorThYeckux ImpoieccoB. OCHOBHBIE STalbl 3BOJIIOLUU
PaCTUTEIHHOTO M JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHWil W >XKUBOTHBIX. l[losiBieHwme,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpaxkeHue 3BONMOLUUU. OCHOBHBIE CUCTEMATUUECKHE
TPYIIIBI OPTAaHU3MOB.

OBojronusl 4eloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuTue npeacTaBiIeHHH O
MPOUCXOKICHUH YelloBeKa. MeTo bl u3ydeHus: antponorene3a. CxoACTBa U pazinyus YeloBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YEIIOBEKA.

Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYMBOCTH U
€CTeCTBeHHBINH 0TOOp. OOIIEeCTBeHHBI 00pa3 KU3HU, U3TOTOBJICHUE OPYIUN TPYy/Aa, MBIIIJICHHUE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOIIMHM YEJIOBEKA: AaBCTPAJIONMHUTEKH, UEIOBEK yMEIbIH,
Uenoexk npsmoxondmuii, YenoBek HeaHaepTanbckui, YemoBek pa3zyMHbld. Haxomaku



MCKOMaeMbIX OCTATKOB, BPEeMsl CYILIECTBOBaHUS, 00JACTh pacHpOCTpaHEHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

UYenoseueckue packl. OCHOBHBIE OOJbBINHME pachl: €BpOTCOUHAs (eBpa3HiicKas), HETPoO-
aBcTpajioujiHas  (9KBaTOpHAbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPUCTIOCOOJICHHOCTH MPEICTaBUTENIeH YeNOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpaumuu:

[TopTpetsi: @. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmune! u cxembl: «Bo3nukHoBeHnne CoHEUHON cucTeMbl», «Pa3BUTHE OpraHMYecKoro
mupay», «PactutenbHas kietka», <«OKuBoTHas kieTtka», «lIpokapuoTuueckas KIETKa»,
«CoBpeMeHHasi CUCTEMa OpPraHu4yecKkoro mMupay», «CpaBHEHHE AaHATOMHUYECKHX YEPT CTPOEHUS
YeloBeKa M 4elOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJC€OHTOJOTHYECKHX HAXOJIOK
NPEeKOB COBPEMEHHOro uejoBekay, «JlpeBHeimue moan», «/IpesHue mroau», «llepBbie
COBpPEMEHHBIE JON», «UenoBeuecKre pacol».

Ob6opynoBanue: wmynsixku «lIpoucxoxaeHue uenoBeka» (OIOCTbI  aBCTPAJIONUTEKA,
MUTEKaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKUA WIK M300pakeHHUs KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEpbl, pyOuia, ckpebdia), TeoXpoHoJIorndeckasl Tabiuua,
KOJUTEKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHHI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[TpakTiueckast padota Ne 1. «M3ydyeHre MCKOMAEMBbIX OCTATKOB PACTCHHM U )KMBOTHBIX B
KOJUICKIUAX».

OKcKypeusi «IBONIOIUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAay4YHBIM WM
KpaeBeIUeCKU My3eil).

Tema 3. OpranusmMsl U OKpYyKaloIas cpeaa.

OKOJIOTMSl KakK Hayka. 3aJadyd MW pas3/iefbl 3KOJOTMH. MeToAbl 3KOJIOTHYECKUX
UCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeabpl ~ oOuTaHMS  OpPraHMW3MOB:  BOJHAas,  HAa3eMHO-BO3IylLIHas,  IOYBEHHas,
BHYTPHOpPraHU3MEHHAsI.

Oxonoruveckue ¢akrtopbl. Knaccudukarnus skonorumueckux (pakTopoB: abHOTHUECKHE,
OMOTHYECKUE U aHTPOIOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AlGuotnueckue  (QakTophpl:  CBET, TEMIleparypa, BJIaXHOCTb. DoTomepuoau3M.
[TpucnocoOneHust OpraHu3MoB K JEHCTBHIO a0MOTHUYECKUX (PaKkTOpOB. bruomornveckre puTMsl.

buotnueckne ¢akropel. Buapl < OMOTHYECKHMX  B3aUMOJACWCTBUN:  KOHKYPEHIIHS,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepanus, MyTyajinu3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMEHCAIN3M, HEUTpadu3M. 3HaueHHe OUOTHYECKHUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTHUKU mnonyasauud. OCHOBHBIE MOKa3aTelu MOMYJIALNH:
YHUCIIEHHOCTb, IUIOTHOCTh, POXAA€MOCTb, CMEPTHOCTb, NPUPOCT, MuUrpauusd. JuHamuka
YHUCIIEHHOCTH MOMYJISIIIUK U €€ peryJsiusl.

JdemoHcTpaumuu:

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

Tabmumpl u cxemsl: kapta «lIpupogasie 3081 3eminy, «Cpenpl 0OOUTaHHUS OPTAHU3MOBY,
«Dotonepuoguzmy», «llomymsmum»y, «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TOMYJISIUU
uHy30pun-TYpenbkn», «Iluiessie memnmy.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:



JlabopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0COOEHHOCTH PaCTEHUI U3 PA3HBIX MECT
oOUTaHU».

JlaboparopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padota Ne 2. «I1oAcU€T MIOTHOCTH MOMYJISAIMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. CooO1ecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBaf,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3u B OHOIIEHO3E.

Okonoruyeckne cuctembl (dkocucremsl). [loHsTne 00 sKocucTeME M OHOreoleHO3e.
OyHKIMOHANIbHbIE KOMIIOHEHTbl 3IKOCHUCTEMBI: IPOAYLIEHTbl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopor BemecTB M MOTOK 3HEPrUM B dKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE TIOKa3aTeNd JKOCUCTEMBI: Omomacca,
OPOAYKIMS. DKOJIOTMYEeCKHE NHpaMHJIbl: HPOJYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCHCTEM: YCTOMUMBOCTb, CAMOperysLus, pazsutue. CyKkueccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpONOIreHHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOO3KocUCTeMBl. buosioruueckoe u
XO03s5ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd sKocucTteM. CoxpaHeHHEe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuanckoro o 6uocdepe. ['panuisl, coctaB U CTpykTypa Ouocdepsl.
Xusoe BemectBo u ero gyHkuuu. OcoOeHHOCTH OHocdepbl Kak IiI00aJbHONH 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OMOTEOXMMHYECKHE IHMKIBI 3JIEMEHTOB (yriiepoia, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emnu. AHTpONOreHHbIe H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMYECKHE TPOOIIEMBI.

CocymiecTBoBaHM€e NpUPOJb] U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00pa3Hsi Kak OCHOBA
ycroiftunBoctu Onochepsl. OcHOBa pallMOHAIBLHOIO YIPABICHUS MPUPOTHBIMU pecypcaMu U UX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Teaciu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuubl u cxemsl: «llumessie nenu», «buoreHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuraHus», «OKoJoruMueckas mnupamuaa», «buocdepa u YemoBex»,
«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jeca», «IKOCHCTEMA XBOWHOro Jeca», «buoreHos
BosoEMay, «ArporeHo3», «l[IpuMepHbIE aHTPOTIOTCHHBIE BO3ACHCTBUS Ha TIPUPOAYY,
«BaxkHeilme MCTOYHHMKHM 3arps3HEHUs BO3AyXa U TPYHTOBBIX BOJ», «I[louBa — BakHeiimmas
cocrasisitonas ouocheps», «PakTopsl Aerpaganuu o4y, «I[lapHukoBsIi d3QpexT», «DaKkTopbl
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykTypa ouochepsn», «Pacnpoctpanenue
xKu3HH B Onochepe», «O30HOBBIN dKkpaH Ouochepsr», «KpyroBopor yriepoma B Guochepey,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunuynele OMOIICHO3BD», repbapmii
«PactutenpHbie  cooOmecTBay, Koulekuuu — «buonenos», «BpeguTenn — BakHEHIIHMX
CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuM M KOJUIEKIMHM pAcTeHUH U  IKUBOTHBIX,
IIPUHAUIEKALINE K Pa3HBIM AKOJIOTMUECKUM IpynnaM ogHoro Buaa, KpacHas kaura Poccuiickoit
Denepanun, H300paskeHIsI OXpaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMDI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBaKOTCA TpeOOBaHUS K pPeE3ysbTaTaM OCBOCHHS
00y4aroIUMUCS IPOrpaMM CpeAHero ooiero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHMS mpeaMera «buosorus» BblIEIEHbI
CIIEIyIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
WJICHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEACIICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHUE BHYTPEHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATUIUN pPa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJACTBOBATHCS B
cBOCH JACATCIIbHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MMpUuCymumMu CHUCTEMC
OMOJIOTHYECKOr0 00pa30BaHUs, HaJMYMe SKOJIOTHYECKOr0 IPABOCO3HAHUS, CIIOCOOHOCTU
CTaBUTH LIEJIU U CTPOUTH KU3HEHHbIEC TIJIaHBL.

JInuaOCTHBIC pE3yiabTaTbl OCBOCHUA IMPEAMCTA «bnomnorus JOCTUI'alOTCA B CIAHUHCTBC
y‘Ie6HOﬁ M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHfICKI/IMI/I
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMM, IPUHATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHef/'I Mno3uuuu JINYHOCTH, IMATpUOTU3MaA,
YBaXXEHMSI K 3aKOHY M IIPABOMOPSAIKY, YEIOBEKY TpyJa U CTApIIEMy IIOKOJIEHHIO, B3aMMHOI'O
YBaXEHHS, OEpEeKHOTr0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JImuaOCTHBIC pPE3YyIbTAaTbl OCBOCHUS yqe6H0ro npeamMera «buomorus AOJDKHBI OTpaXaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUid, TO3UTHUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
paCiupC€HUC XKHU3HCHHOI'O0 OIIbITa W OIbITa ACATCIBHOCTU B MPOLCCCE p€ain3dalliid OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCIIATATEIBHOMN JACATCIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHTYIMOHHBIX IIpaB U 065{33HHOCTGI>'I, YBAXXCHHUEC 3aKOHA U
MPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHON TBOPUECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEJENSITh COOCTBEHHYIO TO3HUIIMI0O TI0O OTHOIIEHHWIO K SIBICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMCHUC YUYUTHIBATDH B CBOUX ,Z[GflCTBHSIX HGO6XOIII/IMOCTI> KOHCTPYKTUBHOT'O
B3aUMOJICHCTBUSA JIIOJIEH ¢ pa3HBIMU YOKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAIIbHBIM
MTOJIOKEHUEM;



FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBHIMIOJHEHHS Y4Y€OHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIMIOHEHTOB NP 00CYXJICHUN CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TFOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOM JIEATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYPY, IPOILLIOE U HACTOSALIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMSITHUKAM IPUPOJIBI,
JocTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OHMoJ0ruM, MOHUMAaHU 3HAYEeHUs OMOJIOTUU B IO3HAHUU 3aKOHOB MPHUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTh K CITY>K€HUIO U 3auuTe OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POIMUTENISIM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUHU C TPAIUIIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ IIEHHOCTH;

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

5) ¢usuyeckoro BocnUTAaHHUS, (POPMHPOBAHUA  KYJLTYPbl 310POBbS M
3MOIUOHAJIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHUE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJTI0ICHNE TUTUEHUYECKUX TPABUI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
peryispHas ¢u3MYECKas aKTUBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUUECKOMY 3JI0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUI M HENMPHUSATHUS BPEIHBIX MPUBBIUEK (YMOTPEOICHUS aTKOTOJIs,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HaHKE IIEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TFOTOBHOCTb K aKTUBHOU JEATEIBHOCTH TEXHOJIOTMYECKON U COLUAIILHON HAIIPABIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSTENHHO  BBITIONHATH  TaKYIO
JIeATETbHOCTb;



MHTEpEC K pa3iuyHbIM chepam mpodeccHoHaNbHON AESITeTbHOCTH, YMEHHE COBEpILATh
OCO3HAHHEII BBIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTh U CIIOCOOHOCTH K 0Opa30BaHHUIO MU CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH
JKU3HH;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

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

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX MIOCIEACTBUN JUIs1 OKPYXKAIOLIEH Cpebl;

OCO3HaHHUE TTI00aTBHOrO XapaKTepa 3KOJOTHIECKUX MPOOJIeM U IyTel MX PelicHUS;

CIIOCOOHOCTH UCIOJB30BaTh MPUOOPETACMbIE TIPU W3YYCHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelleHuu MPoOIeM, CBS3aHHBIX C PALMOHAIBHBIM TMPUPOJIONONIb30BAHUEM (COONIOICHNE
MpaBUJI MOBEICHUS B INPUPOJIC, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHUS B SKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEeM, Orochepsl);

AKTUBHOE HEIPUSATHE JIEHCTBUM, NMPHUHOCAIIUX BpEI OKPYKAIOIIEH MPUPOIHON cpeje,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE SKOJIOTHUECKHUE IMOCIEACTBUS MPEINPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJU4He Pa3BUTOTO HKOJOTHYECKOTO MBINIICHUS, SKOJOTUYECKON KYIbTYphI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMH B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAJIBHOM IPAKTHKE, TOTOBHOCTU K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTHUECKOW HAIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKM U OOIIECTBEHHOW TMpPAaKTUKHU, OCHOBAaHHOTO Ha JHAJNOre KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIIEHCTBOBAHUE SI3BIKOBOM M UNTATEIHCKON KYJIBTYPhI KaK CPEJICTBA B3aUMOICHCTBHS
MEXY JIOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUONOTUM KaK HAayKH, OCO3HaHHsA €€ poiu B (HOpPMHUPOBAHHH
paIoOHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3/JaHUU LIEJIOCTHOTO MPeICTaBIeHHsI 00 OKpYyKaroleM
MHpE Kak O €eIWHCTBE TNPHUPOABI, YEIOBEKa U OOIIeCTBA, B TMO3HAHUHM MPUPOTHBIX
3aKOHOMEPHOCTEH U peIIeHru! MPoOIeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTHU OMOJIOTHH I COBPEMEHHOW IMBUIIM3AIMU: 00ECIICUeHUS
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3AaHHE MEPCIEKTHUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTh pecypcHbie MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA IMyTEH BBIXOJIa U3 TI100aTbHBIX
AKOJIOTHYECKUX MPOOIJIeM B 0OecTieueHusI Iepexo/ia K yCTOMYMBOMY Pa3BUTHIO, pAllHOHATFHOMY
HCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJyUYEHUU OMOJOTHYECKHX 3HAHWUU B IENSX TOBBIINICHUS 00IIei
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOW dYacTh (PYHKIIMOHATHHOU
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB MO3HAHUS, MCHOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh TIONy4aeMble 3HAHUS IS aHaidn3a W OOBSICHEHHS SBICHUN
OKPYXKAIOIIeT0 MHUpPa M MPOUCXOIAINIMX B HEM H3MEHEHMH, yYMEHHE JellaTb 0O0OCHOBaHHbBIE
3aKJIIOYEHUsI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TMOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIh30BaTh OHMOJOTHYECKHE 3HAHWS JJIs PElIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAlIMSIX;



OCO3HAHME IICHHOCTH HAayYHOW JAEATEIbHOCTH, TOTOBHOCTHh OCYIIECTBISITH NMPOEKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh HHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWA IO OHWOJOTMH B COOTBETCTBUU C IKHU3HCHHBIMH
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysbTaTbl OCBOEHHUsS ydyeOHOro mpeamera «buosorusy BKIIOUYAKOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA MEXAUCUUIUIMHAPHBIE
(MeXnpeIMeTHbIE) OOlIeHaAYYHbIE TIOHATHS, OTPAXKAIOIIKE LETOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenr(uKy METOAOB MO3HAHMS, HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHHE, IpPOILeCcC, CHCTeMa, HayuyHbld (DaKkT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaONI0eHUe, U3MEpeHHe, SKCIEPUMEHT M JPYI'MX), YHUBEpCAJIbHbIC
yueOHble JeHCTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHbIE, PETYISATUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBFHONW T'PAMOTHOCTH M COIMAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CHOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON ITPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OCBOEHHUS IPOrpPaMMbl CpEIHEro oouiero odpa3oBaHUs
JOJIKHBI OTPAXKaTh:

Osi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukaiuu, 000OIIEHHUs), PacKpbIBaTh CMBICI OHMOJIOTHUYECKUX
MOHSTUN (BBIIEIATH UX XapaKTEpHbIE IPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMU NOHITUSIMH);

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHWE MOHATUS JUIsl OObsCHEHUs (AKTOB U SIBICHUN KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHUBHBIE, JEIyKTHBHbIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

NPUMEHSTh CXEMHO-MOJIENbHbIE CPEACTBA JUIsSl MPEACTABICHUS CYIIECTBEHHBIX CBSA3EH U
OTHOILIEHHH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaxX, a TAaKXKe MPOTUBOPEUMH Pa3sHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHMOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH pEHIeHHs TPOOJIeMbl C YUETOM aHAIM3a UMEIOIINXCS MaTepHalIbHbIX
U HeMaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LEISIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJMHUPOBaTb W BBIIOJHATE Pa0OTy B YCIOBUSAX pPEAIbHOIO, BHUPTYAJbHOTO U
KOMOHMHUPOBaHHOTO B3aUMOJACHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIET0BATEIbCKHE IEHCTBHS:



BJIa/IETh HAaBBIKAMHM y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspenieHust nmpoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs IPAKTUYECKUX 3aj]a4, IPUMEHEHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIE BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOU TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalIM3HpOBATh 3a7ady, BBIABUTATh
TUNoTe3y €€ pelleHus, HaXxOAUTh AapryMEHTHhI IS JOKa3aTelbCTBA CBOMX YTBEPXKIACHUU,
3aJjaBaTh MapaMeTpPhbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh IOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JICHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEEATENIbHOCTH;

yYMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUTATh HOBBIE HJEH, MNpPEUIaraTh OPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOUYHMKAX MH(MOpMAIMM (TEKCTe y4eOHOro mocoowms,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

NpUOOpETaTh OMBIT HCHOJIB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O HCIIOJIB30BAHUS PA3TUUHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpEACTaBICHUS OHOJIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTroe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CPENCTBA TpH padboTe C OWOIOTHYECKOM
uHpopMaLKell: TpUMEHITh XUMHUYECKHe, (pU3nyeckrue U MaTeMaTU4eCcKHe 3HaKM U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEIBHO BBINIOJHEHUS TMIpeylaraéMo 3aJadyd, YYWUTHIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IMKTHBIX CUTYallui, YMETh CMAT4aTh KOH(MIUKTHI U
BECTH I1EPErOBOPbI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JpYTuX JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraThb CBOK TOYKY 3PEHMSI C HCIOJBb30BAHUEM SA3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH peLLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 4ieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPIMHUPOBATH
JEUCTBUS O €€ JOCTHXKEHMIO: COCTaBIIATH IUIAH ACWCTBHUM, pPacHpeleNiaTh PO C YYETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOMH paboThl;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOIINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejylaraTb HOBBIE IIPOEKTHI, OLICHMBATh WAECH C IMO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHWE B pPAa3IMUHBIX CHUTYyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NpPoOJeM M HUX pelIeHHus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYINKAaX IO OTHOLIEHWIO K >KMBOW IMPHUPOJAE, CBOEMY 310POBBIO M 310POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (QOPMYIUPOBAaTH COOCTBEHHBIE 33/Ja4d B 0Opa30BATENbHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISITH IUIaH PelIeHusl MpoOIeMbl C YUETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOWH 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLCHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JACATEIBLHOCTH, OLICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LENSM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OI[EHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS 110 UX CHIKEHUIO;

IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€E PE3YJIbTATOB JAEITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue 1 yueOHoro npeamera «buonorus» HaydHble 3HAHUS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U MIpeoOpa3OBaHUI0 3HAHWUM, BHJbI
JeSITeIbHOCTH 1O MOJYYEeHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PpEAIbHBIX >KU3HEHHBIX CHUTYallMsX, CBS3aHHbIX C Ouosorueil. B
porpaMMe IpeAMETHBIC Pe3yJIbTaThl IPEACTABICHBI 10 ToJaM 00yUeHHS.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI MUpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATUN: )KU3Hb, KJIETKA,
opranusM, MeTtabonmu3m (0OMEH BeUIeCTB U MpPEBpalleHHEe JHEpPruH), TOMEOCTa3
(camoperynsiuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOHU3BE/ICHUE
(penpoyKuus), HaCIeCTBEHHOCTh, UI3MEHUYMBOCTh, POCT U PA3BUTHUE;

yMEHHuE u3jiaraTb OHOJOTHMYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEeHTpajbHas JorMa MOJeKyJspHoW Ouonorun), 3akoHbel (I. Menpnens, T. Moprana, H. W.
BapunoBa) u yuenus (0 eHTpax MHOT00Opa3usl U MPOUCXOXKACHUS KYIbTYpHBIX pacTteHuil H. U.
Baguiosa), onpeaensTh rpaHUIbBI UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yYMEHHUE BIa/IeTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTWMU: HAOIIOJEHHWE U ONMHCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJIEHUH, OpraHU3alus U TMPOBEACHHE OHOJIOrHYECKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX PE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBObI HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYHIECTBEHHBbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U 3yKapuOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
NPEBpAILlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTHUecKOoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, PA3MHOXKEHMSI, NHIUBUAYAIBHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOIy4YE€HHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SIBJICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOMN KU3HHU C IIETIbI0 00eCTIeUeHUs
0€30MIaCHOCTH CBOETO 3[0POBbS U 3/0POBbS OKPYXKAIOIIUX JIIOJIEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pelllaTh »JJIEMEHTapHbIE TEeHEeTHYECKHE 3aJayd Ha MOHO- U JUTHOpUAHOE
CKpeIllMBaHKE, CIETUIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHMsl HAaClIe0BAaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONMOAATh MpaBHia IpU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OILICHHBATh M HHTEPIPETHPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PA3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW HMH(pOpPMAINH, HAYYHO-TIONYJISIPHBIE MaTepUAIIbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
UCCJIEIOBaHHM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIeHHs, 00001as
Ouonornyeckyro WHGPOPMANHMI0O W3 HECKOJIBKHX HWCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS yuyeObHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUMCKHUX U 3apyOCKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE PacCKphIBaTh CO/IeP)KaHNe OMOJIOTHUECKUX TEPMUHOB U TTOHATHI: BT, TIOMYJISIIIHS,
reHooHA, SBONIONMS, JBUXKYHIME CHUIbl  ((aKTOpbl) H3BOJIOLUHU, IMPUCIHOCOOIEHHOCTh
OpPraHu3MOB, BHUA000pa30BaHHE, SKOJIOTWYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIeNH MUTaH!s, SKOJoruyeckas nupaMmua, ouoreoueHos, ouocgepa;

yMEHHE W3/arate Owosorndeckue Teopun (dBomonnoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHs SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasickoro), onpenensiTe rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIaJIeTh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWMHU: HAOIIOJCHWE W ONMHCAHUE
KUBBIX CHCTEM, TIIPOLIECCOB W SIBIICHHWH, OpraHMW3alus W TMPOBEACHHE OHOJIOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIECAYEMBbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX PE3YyJIbTAaTOB, HCIIOJIB30BAaHHBIX HAYYHBIX MOHSATHA,
TEOPH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOBI HA OCHOBAaHHH TIOJYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB: BHUJIOB,
HOMYJSALUA, TMPOJIYIEHTOB, KOHCYMEHTOB, pPEIyLIEHTOB, OHOTreOlEHO30B U HKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIOo  OTOOpa,
BUI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHSI SKOJIOTMYECKHX (DaKTOPOB Ha
OpraHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA YHEPTHH B YKOCHCTEMAX, aHTPOIIOTEHHBIX U3MEHEHHIA
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOT€OXMMHUYECKHUX LHUKIOB B
ounocdepe;

YMEHHE MPUMEHSATH MOJTY4YCHHbIC 3HAHUS N7 OOBSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBIICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHus
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOUIUX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAaOLIEH NPUPOIHON cpenae, MOHMMaHUEe HEOOXOIMMOCTH



VICTIOJIb30BaHUS JTOCTYOKCHUH COBPEMEHHOM ouonorun TSt PalOHAIBEHOTO
HPUPOJIOTIONIL30BAHMS,

yYMEHHE peIIaTh 3JIEMCHTapHbIe OWOJOrMYECKUE 3aJau, COCTAaBISATH CXEMbI IEpeHoca
BEILCCTB U SHEPTHH B 9KOCHCTEMAaX (LIEMU MUTaHHMs);

YMEHHUE BBINOJHATH Ja0OpaTOPHBIC U MPAKTHYECKUE PabOThI, COOMIOATh MpaBUiia MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHUE KPUTHUYECKH OILICHWBATh M WHTEPIPETUPOBATh HMHPOPMALUIO OHOJIOTHYECKOTO
COJICpKaHMs, BKIIIOYAIONIYIO IICEBJOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HCTOYHUKOB (CpeICcTBa
MaccoBOM HWH(OpMAIMK, HAYYHO-NIONMYJISIPHBIC Marepuajbl), PacCMaTPHBaTh IJI00AIbHbIC
IKOJIOTUYECKUE TIPOOIIEMBI COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBCHHBIC IHCHMEHHbIE M YCTHbIC COOOIICHHs, 0000mIas
OMOJIOTHYECKYI0 HMH(OPMAIMI0O U3 HECKOJIBKHMX HCTOYHHKOB, TI'PAMOTHO HCIIOJIb30BaTh

NOHSATUIHBIN arnapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTsbI
pecypchbl
- bu6nuoreka [IOK
1 broorit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 ) - bubmmorexa [IOK
P t https://m.edsoo.ru/7f41c292
. - bubnuorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
- bubnunoreka LIOK
4 HKHSHEASATEILHOCTE KICTKH 0 ) https://m.edsoo.ru/7f41¢292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE - bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnencTtBeHHOCTE M U3BMEHYMBOCTh 3 - 15 bubnmorexa LIOK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 - bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
- bubmmoreka IIOK
8 P 1 -
FIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcbl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS o ) L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
- bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > L https://m.edsoo.ru/7f41cc74
- - bubmuoreka [IOK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 https://m.edso.ru/7fA1ecT4
- - bubmuoreka [IOK
P 2
> CICPRIOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 - 2.5



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
ara undpoBbie
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue A op
Bcero u3ydyeHusi  obOpa3oBaTe/IbHbIE
padoThI padoTshI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucrteme Hayk 1 - - 07.09 https://m.edso00.ru/863e6122
https://m.eds00.ru/863e632a
MeToapl TO3HAHUSI )KUBOW MTPUPO/IBI. -
[IpakTuueckas padorta Ne 1
2 «Mcnonp30BaHuE pa3TMIHBIX 1 0.5 14.09 bubmorexa HOK
P ' ' https://m.eds00.ru/863e6122
METOJIOB TIPU U3YYCHUHU
OMOJIOTHUECKUX 0OBEKTOBY
3 buosnornueckue cucremsl, MpoOLECCH 1 - - 91.09 bubnuoteka [JOK
U UX U3yYCHHE ' https://m.edsoo.ru/863e6564
XUMHUYeCKUI cocTaB KIeTKH. Boma u - - bu6mmoreka [IOK
4 1 28.09
MHHEpPAIBbHBIE COJIU https://m.edso00.ru/863e674e
- - bu6mmoreka [IOK
b . 1 A
5 enku. CocTaB U CTPOCHHE OCIIKOB 05.10 httos://m.edsoo.ru/8636b72
depMeHTHI — OHOJIOTHYECKHE -
KatanuzaTopsl. JlaboparopHas
6 paborta Ne 1 «I/IiyquI/Ie 1 05 12.10 bubnmuotexa [JOK
KaTAJIMTUYECKON aKTUBHOCTH https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMUIIa3bl
WJTU KaTajiasbl)»
- bu6mmoreka [IOK
7 I 1 - 19.10
YreBozet. JiumHaL https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuorexa [JOK

8 Hyxnennosbie kucnotel. ATO 26.10 https://m.edsoo.ru/863e6d5¢
9 Hcropus u MeTo1bl U3y4EeHHS - 09.11 bubnmoreka [JOK
kietku. Knerounas Teopust ' https://m.eds00.ru/863e6e88
10 Knerka xak nenocTHast )KuBas - 16.11
cucrema
CtpoeHne 3yKapuOTHYECKON KIIETKHU.
JlabGopaTopHas padorta Ne 2
«W3yueHue cTpoeHus KIETOK bubnuoreka [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 23.11 https://m.edso00.ru/863e6ff0
OakTepHii Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢c
TOTOBBIX MUKpOITpErapaTax u ux
OTIHCaHUE»
- bu6mmorexa [IOK
12 A1
Obuer BemecTs wt META0OIH3M 30 https://m.eds00.ru/863e766¢
- bu6mmoreka [IOK
13 dorocuHTe3. XEeMOCHHTE3 07.12 https://m.edso0.ru/863e7¢98
- bu6mmoreka [IOK
14 i 14.12
dmepreTiicckuii 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIETKU. [{eneHue
KJeTku. Muros. JIabopatopHas BuG 110K
nOIMoTeKa
15 03 «H 0.5 21.12
padora No 3 «Habmionerne mutosa B https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpeIlIKa JIyKa Ha
TOTOBBIX MUKpPOIIpEapaTax»
buocunTes O6enka. Peakmms - bu6mmoreka [IOK
16 28.12
MaTPUYHOIO CUHTE3a https://m.eds00.ru/863e796e
17 Tpaucnsius — OuocuHTe3 Oenka ) 18.01 bubmmorexa [TOK

https://m.edso00.ru/863e796e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18 Hexnerounsie popMbl )KU3HU — - 25 01 bubmumoreka [IOK
BHPYCHI ' https://m.eds00.ru/863e7540
- bubmuoreka [JOK
19 DopMBI pa3MHOKEHHST OPTaHU3MOB 01.02 https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. - bu6mmoreka [IOK
20 Meiios 08.02 https://m.edso0.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE OJIOBBIX 0.5
KJ1eTOK. OII010TBOPEHHE.
Jlaboparopuas padota Ne 4 bubnnoreka [JOK
21 15.02
«M3y4eHne cTpOeHUs NOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTpernaparax»
99 NupuBunyanbHOE pa3BUTHE - 99 02 bu6mmoreka [IOK
OpraHU3MOB ' https://m.edsoo.ru/863e8436
93 I'enernka — Hayka o - 99.02 bubnuoreka [IOK
HACJIEeICTBEHHOCTH U N3MEHYUBOCTHU ' https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTU HACTEIOBaHUS - BuG 1OK
UOJINOTEeKA
24 MpU3HAKOB. MOHOTHOpUIHOE 07.03 https://m.eds00.ru/86368878
CKpeIllMBaHNe
WTUOPUJIHOE CKpEIIMBaHNe. 3aKOH -
25 ﬁe?;aBI/II():I/I)i/IOFO Hal:::J'IHeI OBaHUSA 14.03 bubmmorexa [OK
4 ' https://m.eds00.ru/863e89a4
MPU3HAKOB
CuerieHHOE Hacle0BaHUE 0.5
npu3HakoB. JlaboparopHas pabota Ne
26 5 «M3yuenue pe3ynbpTaToB 9103 bubnmnoreka [JOK

MOHOTHOPHUIHOTO W TUTHOPUTHOTO
CKpeNIUBaHus Y Ap030(HUIIbI Ha
TOTOBBIX MUKPOMpENapaTax»

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



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

I'eneruka nona. HacnenoBanue - bubmuoreka [JOK
27 1 04.04
MPU3HAKOB, CIEIICHHBIX C ITOJIOM https://m.edso00.ru/863e8c60
N3menunBocts. Henacnencreennas 0.5
M3MEHUYUBOCTh. JlabopaTopHas
pabota Ne 6. zydenue bubnmoreka [JOK
28 . 1 11.04
MOIU(PHUKAITMOHHON H3MEHUNBOCTH, https://m.edso00.ru/863e8efe
MIOCTPOCHUE BapHALIMOHHOTO psifa U
BapHallMOHHOW KPUBOM»
HacnencrBennas U3MEHYUBOCT. 0.5
29 Jlaboparopuas padota Ne 7. «AHamu3 1 18.04 bubmmoreka [JOK
MyTalui y 1po30(UIIbl Ha TOTOBBIX ' https://m.eds00.ru/863e8efe
MHUKpOTpernaparax»
- bubimmoreka [JOK
r 1 25.04
30 creTiia Hertopeia 50 https://m.edso00.ru/863e8d78
PesepBHEIil ypok. O000IICHHE 110 -
31 TeMep«HaCJ'IZpCTBeHHOCi " 1 02.05 bubmorexa LHOK
a ' https://m.eds00.ru/863e8efe
W3MEHUYUBOCTH OPTaHU3MOB)
- bubnnorexka [JOK
2 1 16.
3 (Cenexumst Kak Hayka u npouecc 6.05 https://m.eds00.ru/863e9214
MeToapl U JOCTHKEHHS CENEKIINN - bu6mmoreka [JOK
33 . 1 23.05
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHonorus kak orpacip 1 - 3005 bubnuoreka [IOK
MPOM3BOICTBA ' https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Jara nudpoBLIe
Nen/m  Tema ypoka KonTpoabubie IIpakTuuyeckue op
Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcbi
1 DBOIOLHS U METObI €€ N3yUSHUS 1 bubmorexa LHOK
t A v https://m.edso0.ru/863ea20e
5 Uctopus pa3BuTus peacTaBiIeHUN 1 bubnnoreka [JOK
00 3BOJTIONINH https://m.eds00.ru/863e9570
3 Yapnb3 [apBWH M OCHOBHbIE
MOJIOXKEHUA ero TEOPUMK.
bubmuorexa [JOK
4 MuKpo3BOJIOIHS 1
P t https://m.edsoo.ru/863e9cle
5 Bua, v ero Kputepmm
[Tonynauus Kak 31eMeHTapHas
€IMHUIIA BUJIA U DBOJIIOIUH.
6 Jlaboparopuas pabora Ne 1 1 0.5 bubmmorexa [JOK
paTopHai p B ' https://m.eds00.ru/863e99c6
«CpaBHeHUE BHJIOB T10
MOP(OJIOTHUECKOMY KPUTEPHUIOY
7 leHeTUYeCcKuMin CoCcTaB NoONyALNNA.
N3meHeHna reHopoHZa nonynauuii.
3 JIBuoKy1iue cuibl (31eMeHTapHbIe 1 bubnuoreka [IOK
(haKTOpBI) FBOTIOIIUN https://m.edso00.ru/863e9da4
9 EcrecTBeHHbI 0TOOp 1 €ro GopMbl 1 bub6nuorexa [IOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4

https://m.edsoo.ru/863e9ed0

10 M3oaupyroLpe mexaHn3mMbl
Pe3ynbratel 3BOIIOIUN:
IpUCIOCOOICHHOCTh OPTaHU3MOB U
11 BUJI000pazoBanue. JlabopaTopHas 05 bubnnoreka [HOK
paborta Ne 2 «Onucanue https://m.edso0o.ru/863e9fde
nprUcrnoco0JIEeHHOCTH OpraHu3Ma U
e OTHOCUTEJILHOTO XapaKTepay
12 Hanpasnenus u nytu bubnuoreka [IOK
MAaKpO3BOJIFOLIMT https://m.edsoo.ru/863e9cle
13 Heob6parumocThb 3BOSTIONHAH
14 Wcropus xu3nu Ha 3emiie u
METO/bI €€ N3yYCHHS
15 ['unoTte3bl MPOUCXOXKAEHUS KUZHU bubnnoreka [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
16 PazButue xxu3Hu Ha 3emiie 1o 3pam bubnuotexa [JOK
U TIEpUOIaM https://m.edsoo.ru/863eathe
OCHOBHBIE ITaITBI YBOJIOIIH
PacTUTENEHOTO U )KHBOTHOTO MHUPA.
[TpakTuyeckas pabora Ne 1 bubnnorexka [JOK
17 0.5
«3y4eHne UCKOMIaEMBbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHHi 1 )KUBOTHBIX B
KOJITIEKIIHSIX »
18 CoBpeMeHHas cuctema bubnmuotexa [JOK
OpraHU4YeCKOro Mupa https://m.edso00.ru/863ea48e
DBOIONHS YEIOBEKA bubmuorexa [JOK
19
(araTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
20 JBwxyume cuibl ((hakTopsl) bub6nuorexa [IOK



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
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OCHOBHBIE CTaIMM 3BOJIIOLIMHI
YyeJoBeKa

Buonorunyeckue v coumanbHble
baKTOpbl aHTpOMoOreHesa.
YenoBeueckue packl U IPUPOJIHbIE
aJlanTalnuy 4ejioBeKa

bubmuoreka [JOK
https://m.edsoo.ru/863eaea?2
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PesepBHeIil ypok. O000IICHHE 110
TeMe «BO3HUKHOBEHUE U PasBUTUC
YKU3HU Ha 3eMiie»
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DKOJIoTus Kak HayKa

Cpenpl 0OOuTaHUS U SKOJIOTHYECKHE
(bakTopsI

bu6mmoreka [IOK
https://m.edsoo.ru/863eafec
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MecTtoobuTaHmne 1 aKonornyeckue
HULN

AOuoTtuyeckue (HaxTopsl.
JlaGopatopHas pabora Ne 3.
«Mopddonorudeckue 0COOEHHOCTH
pacTeHHi u3 pa3HbIX MeCT
oOutanusy. JlaboparopHas pabota
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»

Buotnueckue akropsl

KOHKYpEeHTHble B3auMoAeNCTBUA
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bu6mmoreka [IOK
https://m.edsoo.ru/863eb10e

bu6mmoreka [JOK
https://m.edso0.ru/863eb348
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DKOJIOTMYECKUE XAPAKTEPUCTUKHU
nomymsituu. [Ipaktuueckas pabora
Ne 2 «Iloacuér muioTHOCTH

0.5
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OCHOBHBIC TIOKa3aTeIn
9KOCHUCTEMBI. DKOJIOTHYECKHE
34 MAPaMU/IBI. bubnuorexa [JOK
https://m.edsoo.ru/863eb5fa
35 CaoiicTBa 3xocucteM. Cykueccus
36 [IpupoaHbIe 3KOCHCTEMBI
37 AHTPOTIOTEHHBIE YKOCUCTEMBI
38 OcHoBbI paunoHanbHOro
NpUPOA0N0Ab30BaHMA
39
40 buocdepa — rnobanbHas bubnuoreka [IOK
AKOCHCTEMa 3eMITH https://m.edso0o.ru/863ebb5e
41 3aKOHOMEPHOCTH CYIIECTBOBAHUS
6uochepsl
42 OYHKUMM }KMBOTO BELLLECTBA bubmmorexa LOK
https://m.edso0.ru/863ebd16
43 BMOreoXMmmn4ecKkmin KpyrosopoT
BELLLECTB M SHEPrMK
44 YuyeHue B.M BepHagckoro o 6uocdepe
45 UYenoseuecTBo B 6nochepe 3eminn
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47 Cenekuma 1 ee OCHOBHblE METOAbI.
[eHeTUKa KaK Hay4yHaa OCHOBA
48 cenexkumu.
YyeHue H.N. BaBnnosa o LeHTpax
49 NPOUCXOXKAEHNUA KYNbTYPHbIX PACTEHUA.
OCHOBHble MeToAbl CeNeKunn
S0 pacTeHui.
51 MeToAabl cenekummn XMBOTHbIX.
52 Cenekuma MMKPOOPraHNU3MOB.
MeToabl KNeTOUYHOM U reHHOM
53 WHXXeHepuu.
BuoTexHoI0TMA B NPaKTUYECKOoW
54 OEeATeNbHOCTU YesloBeKa.
55 MepcneKkTUBbI Pa3BUTUA
6MoTEXHONOMNK
56 NTorosoe TecTMpoBaHue no Kypcy bubmuorexa [JOK
6vonorum https://m.edsoo.ru/863ebale
57 MoHaATMe o Hoocdepe. HoocdepHoe

mbllwneHune
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MesKayHapoaHble U HaUMOHa bHble
58 nporpammsl 0340Pp0B/EHNA

nNpUpoAHoON cpesbl

0O0600menue TeMsbl «CooO1iecTsa u

9KOJIOTHYECKUE CUCTEMbI»

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

 buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue
/Tlon pen. Ilaceunnka B.B., Akiinoneprnoe obmectBo «31aTenbcTBO
«IIpocemenue»

* buonorwus, 11 knacc/ I[lonomapéra N.H., Kopamosa O.A., Jlommnuna T.E. u
npyrue; nox pegakuueit [Tonomapésoit M.H., O0miecTBo ¢ orpaHuYeHHON
orBeTcTBEHHOCTHIO M3narenbckuii nentp «BEHTAHA-I'PA®»; AkunonepHoe

06HICCTBO «H3paTenbcTBO «HpOCBGHleHI/Ie»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



IIpuiio:xkenue k padoueit nporpamme COO
y4eOHOro npeaMera
«bunoJsorusp»

®opmbl yuéTa padoyeii nporpaMMbl BOCIUTAHUSA B padoueil nporpamme no buosorun

Pabouas mporpamma Bocnutanus MBOVY «I'He3guiioBckas cpenHss o0uieoOpa3zoBaTesbHas
LIKOJIa» PEealu3yeTcs B TOM YHCIE U 4epe3 MCIOIb30BAaHUE BOCIMTATEIBHOIO IOTEHIMAIIA
YPOKOB XMMHUHU. DTa paboTa OCYLIECTBISETCA B CIEAYIOMUX GopMax:

e [loOyxaeHne oOydarommxcsi cOOJIOAAaTh HAa YpPOKE OOMICTIPHHSTHIE HOPMBI TOBEICHHS,
npaBwiia OOIIEHUS €O CTapmuMu (MEeAarorndecKuMu  pabOTHUKAMH) W CBEPCTHHKAMU
(oOydaronMucs), TPUHIMIIBI Y4eOHOH JAMCHUIUIMHBI W camMoopraHu3anuu. [IpuBiedeHue
BHUMAaHHS 00Yy4YaIONIMXCs K IEHHOCTHOMY aCHeKTYy M3y4aeMbIX Ha YPOKax MpPEIMETOB, SBICHHM,
COOBITHI Yepe3: JEMOHCTPALUI0 O0YYaroIIUMCS MPHUMEPOB OTBETCTBEHHOTO, TPaKJAaHCKOTO
MOBEJICHUS, MPOSBIICHUSI YEIIOBEKOIOOUS U JOOPOCEPICYHOCTH — OOpalleHHe BHUMAHUS Ha
HPaBCTBEHHBIC aCMEKThl HAYYHBIX OTKPBITUH, KOTOPBIC U3y4YarOTCs B JaHHBI MOMEHT Ha YPOKE;
Ha SAPKUX IIeﬂTeHeﬁ KYJbTYPBI, YUYCHBIX, IIOJUTHUKOB, CBA3AHHBLIX C HU3Yy4YaCMBIMH B IlaHHBIfI
MOMECHT TE€MaMH, Ha TOT BKJIand, KOTOpI)II\/JI OHU BHCCJIM B PAa3BUTHC Hamein CTpaHbl U MHUpPA, HA
JOCTOWHBIC MOIPAYKAHUSI IIPUMEPBI UX KH3HH, HA MOTUBBI X MTOCTYIKOB; — UCIIOJIb30BaHUE HA
ypoKax WH(POpPMAIK, 3aTParuBarolleli Ba)KHBIC COIHMAIBHBIC, HPABCTBCHHBIC, JTUYCCKUE
BOIIPOCHI

e lcrosib30BaHME BOCIHTATEIBHBIX BO3MOXKHOCTECH COJEp)KaHUS Y4eOHOTO MpeaMera Ui
dopMHpOBaHUs y OOYYarOIIUXCS POCCHUCKHUX TPATUIMOHHBIX JTYXOBHO-HPABCTBEHHBIX U
COLIMOKYJIFTYPHBIX IIEHHOCTCH dYepe3 IMOJ00p COOTBETCTBYIOIIUX TEKCTOB JUISI YTCHUS,
POOJIEMHBIX CUTYaIU JIJIs1 00CY)KJICHHS B KJlacce

e UuunuupoBanue oOCYXJICHUH, BBICKa3bIBAHHH CBOErO MHEHHS, BBIPAOOTKH CBOETO
JIMYHOCTHOI'O OTHOIICHHUA K U3Yy4aCMbIM CO6I)ITI/I$IM, SABJICHUAM, JINLIaM.

e BiuitoueHne B YpOK WIPOBBIX MPOIENyp, KOTOpPhIE MOMOTAIOT MOANAEPKAaTh MOTHUBAIIMIO
06y‘~IaIOHII/IXC$I K IMOJIYYCHHIO 3HaHI/II71, HaJIAXKUBAHUIO ITO3UTUBHBIX MEKINYHOCTHEIX OTHOIIEHUN
B KJIacce, TOMOTAl0T YCTAaHOBJICHUIO TOOpOXKeNaTenbHON aTMoc(hepsl BO BpeMst YpoKa.

o [IpuMeHeHre Ha ypoKe MHTEPAKTUBHBIX (POpPM pabOThI, CTUMYIHUPYIOIMIUX MO3HABATEIHHYIO
MOTHBAIIUIO O0YYAIOIINXCS.

o [IpumMenenue rpymnmnoBoil paboTel Wi pabOTHl B Mapax, KOTOPHIE CIIOCOOCTBYIOT Pa3BUTHUIO
HABBIKOB KOMaH/IHOW pabOThI ¥ B3aUMOJICHCTBUIO C IPYTUMU 00yUYaIOIIUMHUCS.

e BpiOOp W WuCIMONB30BaHHWE HA YypOKaX METOJOB, METOJWK, TEXHOJIOTHH, OKa3bIBAIOIIHNX
BOCIIMTATEIbHOE BO3/CHCTBHE HA JIMYHOCTH B COOTBETCTBHM C BOCIHUTATEIBHBIM HJICANIOM,
ENBIO U 33/1a9aM1 BOCITUTAHHUS.

o MHumuupoBanue M MOJAEPKKA HCCIEIOBATEIHCKON AEITeTbHOCTH MIKOIBHUKOB B (opme
BKJIIOUYCHUSA B YpPOK Pa3JIMYHBIX HCCICAOBATCIIBCKUX SaﬂaHHﬁ, qTO Hac€T BO3MOXHOCTH
o0y4aromuMcsi TPHOOPECTH HABBIKM CaMOCTOSITENIBHOTO PEIICHUs TEOPETUYECKOW MpOoOIeMBbl,
TCHCPpUPOBAHUA U O(i)OpM.]'IeHI/ISI COOCTBEHHBIX TUIIOTE3, YBAXKUTCIBHOI'O OTHOIICHHA K YYXKHUM
ujesiM, MyOJIMYHOTO BBICTYIICHHUS, QpTYMEHTUPOBAHUS U OTCTAUBAHUS CBOCH TOUKH 3PECHHUS.

e VYCTaHOBJCHHE YBaXXUTEIbHBIX, JOBEPUTEIbHBIX, HE(POPMATbHBIX OTHOMICHUH MEXITY
YUHTEJIEeM U YYEHUKAMHU, CO3/IaHHEe Ha YPOKaX AMOLIMOHAIbHO-KOM(pOPTHON CPE/IbI.



