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INOACHUTEJIBHAS 3AIINCKA.

[Ipu pa3paboTke mMporpaMMmsbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUISL ONpEACICHUs
NOJIX0/0B K (DOPMHUPOBAHMIO COJEp:KaHUs ydeOHoro mnpenmera «buonorus» cocraBwin:
koHuenryaibHbie nonoxkeHus OI'OC COO o B3auMOOOYCIIOBJIEHHOCTH IIEJIEH, COJEpKAHUA,
pe3yabTaToB OO0y4YeHHS W TPeOOBAHMN K YPOBHIO HOJATOTOBKU BBIITYCKHHKOB, TOJIOKEHHUS 00
o0UIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHME CHUCTEMBI CPEIHETO
obmiero obpazoBanus B Poccuiickoil denepanun, a Takxe MOJIOKEHUS O criennpuke OUOJIOrHH,
e 3HAaYeHHWU B IIO3HAHMU >KUBOH IPUPOJBI M OOECHEYEHUM CYLIECTBOBaHMS 4YEJIOBEYECKOIO
obmiectBa. CorylacHO Ha3BaHHBIM TTOJIOKEHUSM, ONPEIENICHBl OCHOBHBIE (DYHKIIMU MPOTPAMMBbI
10 OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no Ouosoruu AaéT MpeacTaBieHHe O LesaX, 00 olmel crpareruu o0y4yeHus,
BOCIIUTaHUsI M Ppa3BUTUS OOydyaroIIMXcs cpeacTBamMu ydeOHoro mnpenmera «buonorusy,
onpezenseT 00s3aTeIbHOE NPEIMETHOE COJEPKAHHUE, €ro CTPYKTYpY, paclpeieieHHe Io
paszenaM U TeMaM, PEKOMEHyEMYIO MOCJIEI0BAaTEIIbHOCTh U3y4YEHUs y4eOHOro marepuana c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEIMETHBIX CBs3€H, JIOTMKH 00pa30BaTeJIbHOrO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH 00y4aroXCs.

B mporpaMme 10 OHONOTHHM TakKe YUYUTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANPEJIMETHBIM U MpPEIMETHBIM pe3yJibTaTaM O0ydeHHs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-I103HABATEIbHOMN AEATEIbHOCTU/yUeOHbIX JeHCcTBUI 00ydaronmXxcs 1o
OCBOCHMIO COJIEpKaHMsI OMOJIOrMYECKOro 00pa3oBaHUsL.

B nporpamme no 6uosorum (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIU30BaH MPUHIIMII
IPEEMCTBEHHOCTH B HW3Yy4YeHMM Ouosioruu, Omarojgapss 4eMy B HEW HpocMaTpuBaeTcs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAyYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAlMM  JINYHOCTH, OSKOJOTMYECKOIO  MBIIUIECHUS,
NPEJICTAaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHEM K OKpYKaroen
npupoaHoil cpene. IlosToMy Hapsay c u3ydeHHEM OOLIEOMONIOrMYECKUX TEOpUM, a TakKkKe
3HAaHUH O CTPOEHUH KMBBIX CCTEM PA3HOT'O PaHra U CyIIHOCTH OCHOBHBIX IIPOTEKAIOIIUX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHOJIOTMU YJEJIEHO BHHUMAaHHE HCIOJIb30BAHUIO MOIYUYEHHBIX
3HaHUW B IOBCEIHEBHOM KM3HU JJIs1 pEIICHUs PUKIIAJHbBIX 33/1a4, B TOM 4Hcie: TpodUIaKTUKN
HACJIEICTBEHHBIX  3a00JieBaHUN  4YeloBeKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTHPOBAHUA,
000CHOBaHMS PKOJOTMYECKH I€IecO00pa3HOro MOBEICHUS B OKpY’Kalolleld NMPUPOIHON cpese,
aHaIN3a BIMSHMS XO3ANCTBEHHOM NEATENbHOCTH YEJIOBEKAa HA COCTOSHUE NPUPOIHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJIEHHE BHHMAaHMS K NPUKIAJAHON HANpaBIE€HHOCTH Y4eOHOro
npenMera «buonorus» MpoAUKTOBaHO HEOOXOIUMOCThIO 00eCTeYeHUs YCIOBUM Ui peleHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYEeCKOro 00pa3oBaHus, KOTOpas Mpernoiaraet
dopmupoBaHHe y OOYyYarOIUXCs CIIOCOOHOCTH afaNnTUPOBATbCS K M3MEHEHHUAM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMs 3aHUMaeT BakHoe MecTo. OHa
oOecrieunBaeT (popMupoBaHue Yy OOydalOIIMXCsS MPEACTaBICHUH O HAayyHOW KapTHHE MHDA,
pacupsieT 1 00001aeT 3HaHUS O )KUBOM MpUpoe, €€ OTIIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3allii W DBOJIIOLUHU, CO3AAET YCIOBMS I TO3HAHUS 3aKOHOB XHMBOM INPHUPOJBI,
dbopmupoBanus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe3omacHOro ooOpasa
YKU3HU, SKOJIOTUYECKOTO MBIIIJIEHHS, LIEHHOCTHOI'O OTHOIIEHUS K KUBOU IPUPOJE U YETOBEKY.

Bonbmioe 3HadeHne OWMONOTHS HWMEET TakXKe JUIsl peIIeHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIEero o0pa3oBaHus, COIMAIM3AIMN oOydJarommxcs. M3yuenue



Ounoaorun o0OecnieunBaer yCIIOBUS Ui (dhopMupoBaHUs MHTEIJICKTYaJbHBIX,
KOMMYHHKAIIMOHHBIX M WH(QOPMAIIMOHHBIX HABBIKOB, ICTECTHUYECKON KYJIBTYPHI, CIIOCOOCTBYET
WHTETpAIMi OUOJIOTMYECKUX 3HAHUHN C TPEJCTABICHUSMU U3 JIPYTUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe MOJI0KEHUS O MTpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» cocraBUiIM OCHOBY Ui ONpEJeNieHHs MOJIXOJAOB K OTOOpy U
CTPYKTYPHUPOBAHUIO €r0 COACPKaHUs, IPEACTABICHHOTO B IPOrpaMme Mo OMOJIOTHH.

OT160p conepxkanus yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYarolIuecs JOKHbI
OCBOUTH 3HAHUS U yMEHHS, 3Ha4MMbIe JUIsl (hopMUpOBaHUs OOLIEH KyJIbTYpbl, ONpEAesSIoNnne
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpY’KAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUECKOU AesTeNbHOCTH. Oco00€ MECTO B ATOM cHUCTEMe 3HAHUU
3aHUMAIOT D3JEMEHTHl COJIEpP’KaHUs, KOTOpble CIyKaT OCHOBOM Juis (OpMUPOBaHUS
NPEJCTAaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTUHE MHpa U IEHHOCTHBIX
OpUEHTALMAX JIUYHOCTH, CIOCOOCTBYIOLIUX I'YMaHU3alUKU OMOJIOrH4eCKOro 00pa3oBaHusl.

CTpyKTypUpOBaHHE COJIEp)KaHHMs y4eOHOTO Marepuaja B MporpaMMme 1o OHUOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHUN 00 OTIMUYUTENBHBIX OCOOEHHOCTSIX
JKUBOM TPUPOJIBI, O €€ YpPOBHEBON OpraHu3alMiid U HBOJIONHMHU. B COOTBETCTBUM C 3THUM B
CTPYKType y4eOHOTO npeaMera «BHONOTHs BBIIEICHBI CICIYIONINE CONEpPIKATEIbHBIC JTNHUU:
«buonorus kak Hayka. MeTobl HAy4yHOTO No3HaHUs», «KieTka kak OHoorudyeckas CucreMa,
«Opranu3m kak Ouosoruyeckas cuctema», «Cuctema U MHOrooOpasue OpraHMuecKOro MUpay,
«OBOJIOLHUS )KUBOU MPUPOBD, « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

ens u3ydenus: yueOHoro mpemmera «buomorus» Ha 06a30BOM YpPOBHE — OBJAJCHHUE
00yJaronMMucs 3HAHUAMH O CTPYKTYpHO-(QYHKIIMOHAIBHON OpraHU3AllMH >KUBBIX CHCTEM
pa3HOro paHra u MpuoOpeTeHne YMEHUN UCIOIB30BaTh 9TU 3HAHMSI ISl TPAMOTHBIX JCHCTBHI B
OTHOIIEHUH 00BEKTOB KMBOW TIPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
oOecrieunBaeTcs pelIeHueM CIEAYOMNX 3aay:

OCBOEHHE OOYYalIIUMUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUYCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTEe3ax, MpaBUiIaX, CIyKalluX OCHOBOH s (opMUpPOBaHUs
MPEACTABICHU O €CTeCTBEHHO-HAYYHOW KapTUHE MHUpa, O METOoAaX HAy4YHOIro ITO3HAHUS,
CTPOCHHH, MHOTOO0OpPa3MU M OCOOCHHOCTSX HBBIX CHCTEM pPa3HOTO YpPOBHSI OpTaHH3aIlvH,
BBIIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHY;

dbopMupoBaHHE Yy OOYYarOIIMXCS IMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX U TBOPYECKHX
CITOCOOHOCTEN B MPOIECCE aHAIM3a JIAaHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYyYHBIX B3TJISAJIOB,
UJIeH ¥ TIOJIX0/I0B K U3yUEHHUIO JKMBBIX CUCTEM PA3HOTO YPOBHS OpPTaHU3AINN;

CTaHOBIIEHHE Yy OOydJarommxcs oOmell KynbTypbl, (QYHKIMOHATLHOH TPAMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OIEHUBATH SBICHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHHWH U OMBITA, TOJYYECHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHHEe y OOYYArONIUXCS YMEHUW WLTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUN B MPAKTUUYECKOM JEATEIbHOCTH YEJIOBEKa, PAa3BUTUHU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

BOCMHUTAaHUE YOEXAEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIIOBEKOM >KUBOW MPUPOJIBL,
HE00X0MMOCTH OEpeKHOr0 OTHOIICHUS K Hel, COOMIOCHHS ATUUECKUX HOPM IPHU MPOBEACHUN
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHE LEHHOCTU OMOJIOTMYECKUX 3HAHWMA JJIsl TIOBBIIICHHUS YPOBHS SKOJOTHYECKOU
KYJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMCHUH B TIOBCEJIHEBHOW JKWU3HU JUIS OIEHKH
MOCJIEICTBUI CBOEU JAEATENILHOCTH IO OTHOIICHUIO K OKpYXaroIel cpeae, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOoUIIaKTHKH 3a00JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosnorus», nyyaemas Ha 6a30BOM YpOBHE,
SIBIISICTCS  00sI3aTEIIbHBIM yUEOHBIM TIPEJMETOM, BXOJSIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBeHHO-HAYYHBIC TPEAMETHIY.

Jis u3yuenus 6uonoruu Ha 6a30BOM YpOBHE CPEIHEro OOIIero 00pa3oBaHMs OTBOIUTCS
68 yacoB: B 10 kimacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEPKAHUE OBYYEHMUAI.
10 KJIACC

Tema 1. buojsiorusi Kak HayKa.

Buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHUECKUMH U JIPYTUMH
€CTECTBCHHBIMU HayKaMmHu, (uiocodueil, 3TUKOW, I3CTETUKONM u mpaBoM. Ponb Ouomoruu B
(dbopMUPOBAHUN COBPEMEHHOM Hay4HOI KapTuHbI Mupa. CucTemMa OMOJOTHYECKUX HaYK.

MeTop1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHeE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX).

JleMoHCTpanum:

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

Tabmu1e! U cxeMbl: « MeTOIbI TO3HAHUS )KUBOW TIPUPOJIBD.

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

[Tpaktnueckast pabora Ne 1. «lcnonbp3oBaHue pa3iaMYHBIX METOJOB IpPU H3YYEHUU
OHOJOTUYECKHX OOBEKTOBY.

Tema 2. JKuBble cuCTEMbI M UX OPraHU3aIUA.

Xuseie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT u3ydeHus Owmonornu. OTiauuue >KHUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOJIBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJISLHUOHHO-BUIOBOM,
9KOCUCTEMHBIH (0MOTreo1IeHOTHUECKUI ), ONOCEPHBII.

JdemoHcTpaumuu:

Tabmuiel u cxembl: «OCHOBHBIE TPHU3HAKU KHU3HW», «YPOBHU OpPraHU3aIUU >KUBOU
MPUPOIBD».

O6opynoBanue: mojaens Mosekysbl JTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHHUE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJla 1 MUHEpallbHbIE BEILIECTBA.

OyHKIUM BOJBI M MUHEPAIBbHBIX BeIIEeCTB B KieTke. [lojgaepkaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHe OeNKOB. AMHUHOKHUCIIOTHI — MOHOMEpHI OenkoB. HezameHumbie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHUHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYphl OEIKOBOM
MOJIEKYJIbI (TIEpBUYHAS, BTOPHYHAS, TPETUYHAs M UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoicTBa 0enKkoB. bruonornyeckue GyHKIMU OEITKOB.

®epMeHTHl — Ouonornueckue KaranmmsaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA ILIEHTD,
cyoctpatHas cnenuduuHocth. Kodepmentsl. Buramuubl.  OTiauuuss  (QEepMEHTOB  OT
HEOPTraHWYECKUX KaTalln3aTOPOB.

YrneBoabl: MOHOCaxapu bl (TJIFOKO3a, puO03a U 1e30KCHpH003a), Arcaxapuasl (caxaposa,
JIAaKTO3a) W TMOJNMCaxapuibl (Kpaxmal, TJIHKOTeH, IeJUIoNo3a). buonornyeckue QyHKIUU
YIJIEBOJIOB.

Jlunmuaer:  Tpurmunepuabl, dochomunuabl, crepounsl. [ 'mapodribHO-THAPODHOOHBIE
cBoiictBa. buonornyeckue ¢ynkumu aununoB. CpaBHEHUE YTIeBOJOB, OEIKOB U JUMUAOB Kak
HMCTOYHHUKOB YHEPTUU.



Hyxkneunoseie kucnotsl: JIHK u PHK. Hykieotunbl — MOHOMEPBI HYKJIE€MHOBBIX KHCIIOT.
Crpoenne u ¢ynkuumu JIHK. Crpoenne u ¢pynxnum PHK. Bugst PHK. AT®: ctpoenue u
byHKIMN.

[Mutonoruss — Hayka o kierke. KiierouHnas Tteopusi — mpuMmep B3auMOICHCTBUS HAEH U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3YUYCHUS KIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOIie Mpu3HaKM KIETOK: 3aMKHYTas Hapys>KHast
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapar, CuCTeMa CUHTE3a Oeka.

Tunbsl KIETOK: J3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuotuyeckoit kiaetku. Knerounas crenka 6akrepuil. CTpoeHHE dYKapUOTHUECKON KIIETKU.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIIETOYHAS CTEHKA, TNIMKOKAIHMKC, UX (DYHKIHH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkHuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanHble opranonsl kietku: IIIC, anmapar 'onbaxku, 1uzocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMiacTuibl. IIpomcxoxkieHne MHUTOXOHAPUA U IUIACTH.
Buner mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOYHBINA EHTP, LIEHTPUOJIH,
PECHUUKH, KTyTUKU. DyHKIINN OPraHONI0B KIETKU. BKitoueHus.

SAnpo — perynaropHslil neHTp KieTku. CTpoeHue spa: saaepHas o00JI0uKa, Kaproria3ma,
XPOMAaTHH, AJIPHIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[Toprpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. llneinen, P. Bupxos, x. Yorcon, .
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHue XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOIEH,
«Pacnipenenenne XUMUYECKUX IIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuupel u cxemsl: «Ilepuoanyeckas TabiuIa XUMHUYECKUX 3JIE€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocunres 6enka», «CTpoeHne Monekyisl o6enka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotsl. JJTHK», «Ctpoenne monekynsl ATDy», «CtpoeHue syKkapuoTHuecKou
KIeTKn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KiIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIETKW», « CTPOCHHUE AApa KIETKN», «YTIEBOABDY, «JIMmuabm.

OOGopyaoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJIOBaHWE I MPOBEACHHS HAOIIOICHUH,
U3MEpPEHU, IKCIEPUMEHTOB, MUKPOIIpENapaThl PAaCTUTENbHBIX, KUBOTHBIX W OaKTepHalIbHBIX
KJIETOK.

JlabopaTopHble U NIpaKkTHYeCKHe padoThl:

JlaGopatopuast pabora Ne 1. «/3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopHass pabora Ne 2. «M3ydyeHue CTpOEHMS KIETOK pAacTEHHH, *XMBOTHBIX MU
OaKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMUCAHHUE.

Tema 4. /KuzHenesATeJIbHOCTD KJIECTKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. AcCCUMWIANMS (TJIaCTHUECKUd OOMEH) u
JTUCCUMUIIALIUSA (HEpreTUYecKrii 00OMeH) — IBe CTOPOHBI €MHOTO Tpoliecca MeTabonusma. Poib
3aKOHOB COXPAaHEHUS BEIECTB U PHEPTUU B TOHUMAaHUH MeTaboInu3Ma.

Tumnber oOMmena BemiecTB: aBTOTPOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass ¢a3bl ¢orocunre3a. Peakuuu ¢doTtocuHTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A IS KU3HU Ha 3emiie. BriusHue ycnoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.



XeMmocuHTe3. XEMOCHHTE3UPYIOIIHe OakTepuu. 3HaUYeHWE XEMOCHUHTEe3a IS KU3HH Ha
3emuie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB,  BBICICHHE U
aKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTallbl SHepreTudyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCTh IHEPTETUICSCKOTO 0OMEHA.

Peakuuu wmarpuuHoro cunres3a. leHernueckas wunpopmamms u JHK. Peammzanums
reHeTH4YecKoi mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
matpuuHblii cuate3 PHK. Tpancnsius — 6uocunTe3 Oenka. Drtanbl Tpancasnuu. KogupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3HM — BuUpyChl. Mcropusi otkpeitus BupycoB (. U.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKIa BUpYcoB. baktepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIe BUpycaMu. Bupyc uMmyHoeunTa yeioBeka

(BY) - Bo30oymurens CIIMJla. OOpaTHas TpaHCKpHIIHS, peBEpTaza W HUHTErpasa.
[TpodunakTrka pacnpocTpaHEHUS BUPYCHBIX 3a00ICBAHHIA.
JdeMoHcTpanum:

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

Tabmuer w cxembl: «Tumbl  nutaHus», «Merabomuam»,  «MHTOXOHIPHUS,
«OHepreTruueckuii oomen», «Xnopomiact», «Dotocunres», «Crpoenne [JHK», «Crpoenue u
dbyHkuoHupoBanue reHa», «CuHtre3 Oenka», «l'eHeTmueckwii  Kom», «Bupycen,
«baktepnodarn», «Ctpoenne wu xku3HeHHbI 1uka Bupyca CIIWJla, OGaxtepuodaray,
«Pennukanus JJHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
6enkay, «CTpoeHue KJIeTKu», MoJens cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHIMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1uKi, WM KU3HEHHBIM 1uka kinetku. MHTepdasa u muto3. Ilpouecchl,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JIHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
Habopel. XpoMaTuael. LluTonoruueckne OCHOBBI Pa3MHOXKEHHMSI M MHIAMBUAYAIBHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xmerkn — muto3. Crammm mwurosa. [Ipomeccel, mpoucxonsdmiye Ha pasHbIX
CTaauAX MUTO3a. buonornuecknii CMbICI MUTO3A.

[Tporpammupyemasi ruOesb KJIETKH — aronTo3.

@opMBl  pa3MHOXKEHMSI OpPraHW3MoB: Oecroysioe U mosioBoe. Buapl  Oecnonoro
Pa3MHOXKEHUS: JIeJICeHHE HaJBO€, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHUE OPraHU3MOB, €r0 3HAYEHUE I
CEJICKLIUH.

[TonoBo€ pa3MHOKEHUE, €TO0 OTIINYUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxondimue Ha craausx menosa. [loBenenue
XpoMmocoM B Meio3e. KpoccuHrosep. buonornyeckuii cCMbIC U 3HaUEHUE MEH03a.

["ameTorenes — mnpouecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KHBOTHBIX. [10JI0BBIE XKene3bl:
CEMEHHHUKU M sSMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaTro3ouf,
SUICKIIETKa) — CcIepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOSHHUS SHIEKICTOK U
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NuauBuayanbHOe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHUS Yy IMO3BOHOYHBIX KUBOTHBIX: ApPOOJEHHE, TacTpyJsALus,



opranoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPAMOE,
HenpsiMoe (TMYMHOYHOE). BnusiHue cpeipl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBATH BPOXKACHHBIE YPOJCTBA.

Poct u pazButue pacreHuil. OHTOreHe3 IIBETKOBOI'O PACTEHUSA: CTPOCHHE CEMEHM, CTaUN
pa3BUTHSL.

JleMoOHCTpanum:

Tabmuubl u cxembl: «@OPMbI Pa3MHOKEHHUSI OPTaHU3MOBY, «JIBOIHOE OMIIOIOTBOPEHHUE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHui», «JleneHne KiIeTKu
Oakrepuit», «CTpoeHHEe MOJIOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KIIeTOUHBIH LUK,
«Penmukanus THK», «Mutosy, «Menos», «lIpsamoe u HenpsMoe paszButue», «l'amerorenes y
MJIEKONIUTAIOLIUX U YeNI0BEKay, «OCHOBHBIE CTaJJUM OHTOTEHE3a.

OO6opynoBaHue: MUKpPOCKON, MHKporpenaparbl «CrepMaTo30Ubl MIIEKOIUTAIOIIEr0»,
«Sineknerka Muekonuramoolero», «KapuokuHe3 B KiIE€TKax KOpeUIKa JyKa», MarHUTHas
Mojienb-anmaukanus «/lenenue knetkn», moaens JJHK, Monens meTadaznoit XpoMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

JlaGopatopHas pabota Ne 3. «HabmogeHne MuTo3a B KJIETKaX KOHUMKA KOpELIKa JyKa Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

Jlabopatopnast pabora Ne 4. «M3ydeHwe CTpOEHHsI TOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HaciiencTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

IIpenmer n 3amaunm reHeTuku. Mcropus pasBuTus reHeTuku. Ponb 1nuTonorum
HMOpHOJIOTHUN B CTAHOBJICHUU F€HETUKHU. BKi1ag pocCHICKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
FeHETUKU. MeToapl TEeHETUKH (TUOPUIOIOTUYECKUI, LUTOT€HETHUYECKUH, MOJEKYJISIpHO-
reHeTuuecknii). OCHOBHbIE TEHETUUECKUE NTOHATHS. ['eHeTnYecKass CMUMBOJIMKA, UCTIOIb3yEMasl B
CXEMax CKpELMBaHUM.

3aKOHOMEPHOCTH  HACJElOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHnaenem.
MonoruOpuaHOe CKpenBanue. 3aKoH eMHO00pa3usi THOPUAOB MEpBOTO MokoJieHus. [IpaBuino
JOMMHHUPOBAHMs. 3aKOH pAcCIIEIUICHHs Ipu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOrO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTMOPHIHOTO CKPEIIMBAHUSA. AHAJIN3UPYIOILEe CKpelldBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS [Tl OTPE/IeTIeHNs] TeHOTUIIA OCOOH.

CueruienHoe HacienoBaHue mnpusHakoB. Pabora T. Moprana mno cCLEIJIEHHOMY
HacJeI0BaHNI0 TeHOB. HapylieHue cliernieHns TeHOB B pe3yiibTaTe KPOCCHHIOBEpa.

XpOMOCOMHasI TEOPHUS HACJIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'eneruka nona. XpoMOCOMHOE OIPENEICHUE 10Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

W3meHunBOCTh. BHJIbI ”3MEHUNMBOCTH: HEHACIIEICTBEHHAS U HACleACTBEHHas. Ponb cpebl
B HEHACJIEJICTBEHHOW HW3MEHUYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanuonsHas kpusas. Hopma peakiuun npusnaka. KonnuecTBeHHblE U
Ka4eCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAU(PUKAIIMOHHON U3MEHUYMBOCTH.

HacnencrBeHHasl, niau reHOTUIMYECKas, U3MEHUMBOCTb. KOMOMHATHBHAs N3MEHUUBOCTb.
Meiio3 ¥ TMONOBOM TpoOIleCC — OCHOBA KOMOMHATHBHOW WM3MEHUMBOCTH. MyTallMOHHAS
u3MeH4nBOCTh. Kraccu¢ukanuss MyTaluii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHble. YacToTra U



MPUYHHBI MyTaluid. MyTtareHHbIe (aKTOphl. 3aKOH TOMOJIOTHYECKUX PSIIAOB B HACIEICTBEHHON
n3MmenunBocty H. . BaBunosa.

BuesinepHast HacneACTBEHHOCTh U H3MEHUUBOCTD.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealoTnYecKuii, OJIM3HELOBbIM, IMTOreHETUYECKUH, OMOXUMHUYECKHUM, MOJEKYJISApPHO-
reHeTuueckuil. COBpEMEHHOE OIIpe/eIeHUE TEHOTUIA: IIOJHOT€HOMHOE CEKBEHHPOBAHHUE,
TeHOTUIIUPOBaHKE, B ToM uucie ¢ nomomipio I1I[P-ananu3a. HacnencTBeHHbie 3a0oiieBaHus
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HAclIeACTBEHHOM MpPeapacloiokKEHHOCTHIO,
xpoMocomHble Oone3nu. ComaTuueckue M TeHepaTHBHble MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIHMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOQUIAKTUKHA U JICYCHUS TeHETHICCKHX
Oone3Hel. MeauMKO-TeHeTUUECKOE KOHCYJIbTUPOBAHME. 3HAUEHHE MEAMLIMHCKONW T€HETHUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdeMoHcTpanum:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
Pecosckmii, H. Y. BaBuios.

Tabmunpl u cxeMbl: «MOHOTHOPUAHOE CKPEHIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacUICIUVIEHUs] M €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHUCTOTBI TaMeT»,
«Jlurubpunnoe ckpenuBanue», «lluToIOrMYECKHE OCHOBBI JUTUOPHUIHOTO CKPEHIMBAHUS),
«Merios», «B3aumMoaencTBie ajielibHbIX T€HOB», «['eHeTnueckne KapThl PaCTEHUM, JKMBOTHBIX
u 4yenoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAaHMS, CLEIJIEHHOIO C MOJOMY,
«KapuoTunsl uyenoBeka © IKMBOTHBIX», «Bunmbl wu3MenunBoctn», «MonudukanmonHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa rpynn KpoBu», «MyTallioHHas
M3MEHYUBOCTDY.

O6opynoBanue: Monenu-anmiukanuu «MoHoruOpuaHoe ckpemuBanue», «HemonHoe
JOMHUHHUpOBaHHE», «Jlurnbpuanoe ckpemmBaHue», «llepekpéct XpomMocom», MHKPOCKON U
MuKpornpenapar «Jlpo3oduna» (Hopma, Myranuu (Gopmsl KpbUILEB U OKPAcKu Tena), repoapuit
«I"opox MOCEeBHOW.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 5. «M3yueHue pe3ynbTaTOB MOHOTUOPUIHOTO U AUTHOPUIHOTO
CKpEIIMBaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIIPENapaTaxy.

JlaGopaTtopnast pabota Ne 6. «M3yuenne Moau(pUKAIMOHHON N3MEHUYUBOCTH, TTOCTPOEHUE
BApPUAILIMOHHOTO Psi/1a U BAPUALIUOHHON KPUBOI.

Jlaboparopnas pabota Ne 7. «AnHamu3 wmyranuid y JApo3oduIbI Ha TOTOBBIX
MUKpOIIpenaparax».

[TpaxTrueckas padorta Ne 2. «CocTaBiieHUE U aHaIN3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuust oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenexuus Kak HayKa U Ipouecc. 3apoKICHUE CelNeKIUU U goMecTukanus. Yuyenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKICHUS M MHOrooOpaszusi KyJbTypHbIX pacTeHui. LleHTpbl
MIPOUCXOKICHHS IOMAITHUX JKUBOTHBIX. COpT, TOpO/a, IITAMM.

CoBpeMeHHBIE METOJbI CEIeKIIMU. MacCOBBIii U WHIANBUAYATbHBIA OTOOPHI B CENEKIIUU
pacteHuii u XuBOTHBIX. OIIEHKa dKCTephepa. BIN3KOPOICTBEHHOE CKPEIIUBAHUE — MHOPHUIMHT.
Uucras nwHusa. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
Hepoacreennoe ckpemuBanue — ayTOpuauHr. OtnanéHHas ruOpuauzanuss U e€ yCHexu.
HcKkyCCTBEHHBIN MyTareHe3 M IMOJYyYEHHUE MOJUILIOUAOB. J[OCTHKEHUS CEJIEKUUH PaCTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss Kak oTpacib MNPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOuHantHOM JIHK u Tpancrennsix opranusmoB. Kierounas umxenepus. Kietounsie
KYJIbTYpbl. MUKpPOKJIIOHAJIBHOE pa3MHOXEHHE pacTeHui. KiloHMpoBaHUE BBICOKONPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHU3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiaemsl. MO -
FeHEeTUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

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

Tabmuipel u cxembl: Kapta «L[eHTpbI MPOUCXOXKIEHUS M MHOTOOOpasusl KyJbTYpPHBIX
pacteHui», «llopoabl TOMalIHUX KMBOTHBIX», «CopTa KyJbTypHBIX pacTeHUui», «OTnanéHHas
rubpuam3anusy, «Paborer akagemmka M. @. HWeanoBay, «[lomumnounus», «OOBEKTHI
ouorexHonorun», «Kiaetounele KyJabTypbl U KJIOHUpOBaHUE», «KOHCTpyHpoBaHUE U TEPEHOC
TE€HOB, XPOMOCOMY.

O6opynoBaHue: MyJSKU IJIOJI0OB U KOPHEIUIOAOB AUKUX (OPM U KYyJIbTYPHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03HCTBEHHBIC PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

Okckypeusi « OCHOBHBIE METOJABI U JIOCTHIXKEHHUS CEJIEKIMU PACTeHHMM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEILTUYHOE
XO03SICTBO, JTA00PATOPHUIO arpOYHUBEPCUTETA WM HAYYHOTO IICHTPA)».

11 KJIACC.

Tema 1. DBosroIMOHHASA OHOJIOTHS.

[IpeanochbuUIKM BO3HUKHOBEHHUS! JBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHUS U €&
MecTO B OMOJI0rHH. BiMsiHue 3BOMIOIIMOHHON TEOpUH Ha pa3BUTHE OMOJIOTHU U IPYTHUX HAyK.

CBuzerenscrBa dBomonuu. [laneoHTonornyeckue: mNOCIEAOBATENBHOCTh MOSBICHUS
BUJIOB B NaJICOHTOJIOTMYECKOM JIeTOIMCH, NepexoaHble popMbl. buoreorpaguyeckue: cxoncTBo
U paznnume GayH U Giiop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3iIuyus 3MOPHUOHOB PAa3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTUYHBIE, PYIUMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJEKyJIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITyTeH Y BCEX OpraHU3MOB.

OpomtonmonHasg teopus Y. JlapBuna. Ilpeamnocbulku BO3HMKHOBEHUS JapBHHH3MA.
JIBIKymime CHibl SBOJIOUMH BUAOB 1o JlapBuHy (M30BITOUHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeNenEéHHas HW3MEHYMBOCTh, OOopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopus 3Bosonun (CTI) u e€ 0OCHOBHBIE TIOJOKEHHUS.

MuxkposBomtonus. [lonynanusa kak eMHULA BUAA U IBOJIIOLINH.

JBuxkyue cuibl ((akTopbl) 3BOJIOLNUU BHJOB B Mpupoje. MyTallmoHHBIN Mpolecc U
KOMOHMHATHBHAsT HW3MEHYUBOCTh. [lomymsiiuoHHble BOMHBI U Apedd reHoB. M3zonauus u
MUTpaLus.

EcrectBenHbli 0TOOp — Hampapistomuil ¢akTop sBostonnH. DOpPMBI €CTECTBEHHOTO
otbopa.

[Tpucnoco0eHHOCTh OPraHU3MOB KaK pe3ysIbTaT dBOJIONHH. [IpuMepsl TpUCTIOCOOICHMI
y opranu3mMoB. ApoMop(}03bl U HIMOAATITAIIH.

Bun u BupmooOpazoBanme. Kpurtepum Buma. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.



MaxposBomonus. PopMbl 3BOMIONUH: (QHUIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napasuienapHasi. HeoOpaTuMocTh 3BOMTIOIMH.

[IpoucxoxkaeHre  OT  HECHEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paJaualus.
JdemoHcTpanuu:

[Toprpersr: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBepiios.

Tabmuiplr u  cxembl: «Pa3BuTHe oOpraHuyeckoro Mupa Ha 3emie», «3apoJIbIlin
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukcy, «®DopMbl OOppObBI 3a CYIIECTBOBaHHEY,
«EcrecTBeHHbBIld  0TOOp», «MHOTOOOpa3ue COpPTOB pacTeHwit», «MHorooOpa3ue mOpon
JKUBOTHBIX), «ITomynsiumy, «MyTanuonHas U3MEHYUBOCTDY, «ApoMopdO3BI»,
«Mnnoananramuny, «OO0mas aereHepauus», «JBrkymme cuibl 3Bomrorun», «Kapra-cxema
mapuipyTta nytemectBus Y. Jlapsuna», «boppba 3a cymiectBoBanue», «lIpucnocobieHHOCTD
opranuszMoBy, «I'eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BU000Pa30BAHUEY.

O6opyoBaHMe: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAacKH, HA0Op IUIOA0B U
ceMsiH, Kosutekuust «lIpumepbl 3alUTHRIX PUCTIOCOOIEHUH Y KUBOTHBIX», Mojieldb « OCHOBHBIE
HAIPAaBIICHUS IBOIIOLUNY», 00bEMHAs MoJienb « CTPOCHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KOJIEKIHs «DOpPMBI COXPAaHHOCTH HCKOIIAEMBIX
JKUBOTHBIX U pacTeHHi», Mozaenp anmiukanus «llepekpéct xpomocom», BIaKHbIE IpenapaThl
«Pa3Butue Hacexomoro», «Pa3BuTue nArymku», Mukpompenapar «Jpozoduna» (HOpma,
MyTanuu GOPMBI KPBUIHEB U OKPACKH TEJa).

JlabopaTopHble U NpakTHYeCKHE PAdOThI:

JlaboparopHnas padota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(HOIOTUYECKOMY KPUTEPUIO».

JlaGopatopHass pabota Ne 2. «OmnucaHue NpPUCHOCOOIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOTO XapaKTEPa.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHE )KU3HU Ha 3emJie.

JloHay4HbIe TPEJICTaBICHUS O 3apOXKACHUU KU3HU. HayuHble rumore3bl BOSHUKHOBEHUS
JKU3HM Ha 3emuie: aOWoreHe3 M MaHCIepMus. XUMUYecKas SBONIONUS. AOWOTEHHBIM CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHUYECKUX. OJKCIEPUMEHTAIBHOE  IOATBEPXKICHUE
XUMUYECKOW 3BoJtonnK. HavanbHble aTansl Ouonorudeckoit sBostonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBbie KIeTku U ux
sBoMtOMA. DOPMHUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

Pazgutue xu3Hum Ha 3emie mno spaM U nepuoaaMm. Karapxeill. Apxeiickas u
npoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPIOBUKCKHUH,
CUITypPUNCKUH, I€BOHCKUN, KAMEHHOYTOJIbHBIN, TEPMCKHIA.

Me3so30iicKas 3pa U €€ NepUuoabl: TPUACOBBIN, FOPCKHM, MEJIOBOM.

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

XapakTepucTuKa KJIMMaTa M TeojIoTHYecKuX IMpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLHUU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud M KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUpaHUE TPy )KUBbIX OPTaHU3MOB.

CucreMa opraHM4ecKOro Mupa Kak OTpa)keHue 3BOJOLUU. OCHOBHBIE CUCTEMATUUYECKUE
TPYIIIBI OPraHU3MOB.

OBOJIOLMST  4YEJIOBEKAa. AHTpPOIOJOTUSl Kak Hayka. Pa3BuThe mpencTaBieHUd O
IIPOUCXOXKIECHNN YesloBeKa. MeTo 1l M3yueHus aHTpornoreHesa. CxoicTBa U pa3andus 4eloBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJI0KEHHUE YEIIOBEKA.



Jewxkymue cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYHMBOCTH M
ecTecTBEeHHBIN 0TOOp. OOIIeCTBeHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUIl TPya, MBILIICHHE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOLIMM YEJIOBEKA: aBCTPAJIOMUTEKH, YenoBEK yMeNbli,
UenoBexk npsmoxondmuii, YenoBek HeanaepTaiabckui, YemoBek pa3zyMublid. Haxomgku
MCKOTMIAeMbBIX OCTATKOB, BPEeMsl CYyIIECTBOBAHUS, 00JIACTh PACIPOCTPaHEHUs], 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HHU, OPYIUs.

Yenoseueckue packl. OcHOBHBIE OOJIbIIME pachl: €BpONEOUAHAs (eBpasuiickas), HErpo-
aBcTpajioujiHas  (9KBaTOpUAlbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas). YepTsl
MPHUCIIOCOOJICHHOCTH TPEJCTAaBUTENICH YEIOBEYECKMX pac K YCIOBHUSM CYIICCTBOBAHUS.
EnuncTBo uenoBevyeckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

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

Tabmuner u cxembl: «Bo3aukHOBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHHYECKOTO
mupa», «PacturenbHas kieTtka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KieTKay,
«CoBpeMeHHasl cucTeMa OpraHu4eckoro Mupay», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOECHUS
YeloBeKa M YeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAaXOJO0K
MPEJKOB COBPEMEHHOrO 4YeloBeKay», «/[peBHeitmme moam», «/peBrue moan», «llepBbie
COBpPEMEHHBIE JII0In», «UeoBeuecKre paco».

Ob6opynoBanue: wmynsku «lIpoucxoxaenue dYenoBeka» (OIOCTBI  aBCTPANONMTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKA WIK M300pakeHHUs KaMEHHBIX OpYIuit
MEepBOOBITHOTO YeJIOBEeKa (KaMHU-YOIIEphl, pyousia, ckpebiia), reoXpoHOJIOTHYecKass TabuIia,
KOJUTEKIHs «POPMBI COXPAaHHOCTH MUCKOMAEMBIX KUBOTHBIX U PACTCHHIN.

JlabopaTopHbIie U IpaKTHYeCKHe padoThI:

[TpakTuueckast padota Ne 1. «M3ydyeHne MCKOMAEMBIX OCTATKOB PACTEHHH U KHUBOTHBIX B
KOJUIEKLIHASX).

DKCKypcusi «DBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WIH
KpaeBeIuecKuil My3ei).

Tema 3. OpranusmMsl U OKpYKaloIas cpeaa.

DKOJIOTHS KakK HaykKa. 3aJadyd W pas3/elibl dKOJOTHH. MeToAbl JKOJIOTHYECKUX
HCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHMW3MOB:  BOJHAs,  HA3eMHO-BO3/YIIHAs, IOYBEHHAs,
BHYTPUOpPraHU3MEHHasl.

Oxonoruueckue (akropsl. Kimaccudukamus skogorudecknx (GakToOpoB: aOMOTHYECKUE,
OMOTHYECKHUE M aHTPOIOTECHHBIE. J[eCTBHE IKOJIOTHIYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QakTOpel:  CBET, TEMIIEparypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOneHust OpraHu3MOB K ASHCTBHIO a0UOTHYECKUX (PaKTOpOB. bruomoruveckue puTMbl.

buotnueckue  Qaktopel. Bumbpl OMOTHYECKMX  B3aUMOJEHCTBUH:  KOHKYPEHLHUS,
XUITHUYECTBO, CMMOMO03 U ero ¢gopmel. [lapazutusm, koomepaius, MyTyaan3M, KOMMEHCAITH3M
(KBapTUpPAHCTBO, HaXJIEOHUYECTBO). AMEHCAINU3M, HEUTpanu3M. 3HaueHHe OUOTHYECKHX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XApAKTEPUCTUKKA MOnmyssiud. OCHOBHBIE MOKAa3aTeNy IOIYJISILUU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuUrpauud. JluHamuka
YUCJICHHOCTHU MOMYJIALMUA U €€ Perysusl.

JleMoHCTpanum:

[Toptpetsr: A. I'ymbonsar, K. @. Pynse, O. ['ekkens.



Tabmumpl u cxemsl: kapta «[Ipupogubie 3081 3emuny, «Cpeasl 0OMTaHUS OPraHU3MOBY,
«®Dotonepuoguzmy», «llonmynsuum», «3aKOHOMEPHOCTH pOCTa YHUCJIEHHOCTH MOIYJIALUN
uH}y30pun-Tyhenpkm», «llumensie menmy.

JlaGopaTopHble H MpaKkTH4YecKHe padoThbi:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0cCOOEHHOCTH PaCTCHUI U3 PAa3HBIX MECT
0oOUTAHUS.

JlaboparopHas padota Ne 4. «BiusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padota Ne 2. «IToacuér MIOTHOCTH MOMYJISIIMN pa3HBIX BUOB PACTCHUIN.

Tema 4. Coo011ecTBa M DKOJOrH4YeCKHe CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBafd,
NpOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkonoruyeckue cucreMbl (dkocucteMsbl). [loHsTHE 00 sKOCHCTEME U OHOTEOIEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: TMPOAYIEHTBI, KOHCYMEHTBHI, pPEIYLEHTHI.
KpyroBopor BemecTB M TOTOK SHEPrud B dKocucteme. Tpoduyeckume (MUIIEBBIE) YPOBHU
skocucteMbl. [lumeBbie nenu u cetd. OCHOBHBIE IIOKAa3aTeNM SKOCUCTEMBL: Ouomacca,
OPOAYKLUS. OKOJOTMYEeCKHE NHpaMHJIbl: HPOJYKIHUH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCUCTEM: YCTOWYUBOCTD, CAMOPETYIISIus, pazButue. CyKieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKOocHCTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBI. buonornyeckoe u
XO03sICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycToH4uBOCTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenune B. U. Bepnanckoro o 6muocdepe. I'panurisl, coctaB u CTpyKTypa OHOCHEpHI.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OMocdepbl Kak IiI00aJbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemiecTB U OHMOTr€OXMMHYECKHE LMKIBI AJIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTH OuOoCchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiu. AHTpONOreHHbIe H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

CocyuecTBoBaHM€e NPUPOJBI U UyeraoBeuecTBa. CoxpaHeHue 61MopazHo00pa3usi Kak OCHOBA
ycroifunBoctu O6nocdepsl. OCHOBA PaLlMOHATIBHOTO YIPABICHHUS MPUPOJHBIMH peCypcaMH U UX
ucnosb3oBaHue. JloCTHKeHUs OMOIOTUU M 0XpaHa IPUPOIbI.

JdemoHcTpanmuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuupl u cxemsl: «[lumesbie nenu», «bHoEHO3: cocTaB U CTPyKTypa», «IIpupoaHsie
coobmiectBay, «llemn mnuTaHus», «OKoNOrMYecKas mnupamuaa», «buochepa u yenoBex»,
«JKocucreMa IMIMPOKOJMCTBEHHOTO Jieca», «IKOCHCTEMa XBOWHOro Jecay, «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONMOreHHbIE BO3JEHCTBUS HA TMPUPOIY»,
«BaxHeimme MCTOYHMKHM 3arpsi3HEHHs BO3AyXa U TPYHTOBBIX BoJ», «IlouBa — BakHeiimmas
cocrasistronas ouocheps», «PakTopsl Aerpaganuu nousy, «[lapHUKOBbIA 3P herT», «PakTophI
PaaMOaKTUBHOTO 3arps3HeHus1 Onocdepnn», «Oomas cTpykTypa ouochepsn», «PacnpocTpanenue
XKu3HH B Omnochepe», «O30HOBBIN dKkpaH Ouochepr», «KpyroBopor yriepoma B Ouochepey,
«KpyroBopoT a3ora B mpupoie».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunnynsie OMOIICHO3BD», repOapuii
«PactutenpHbie  cooOmecTBa»y, Koulekiuu — «buonenosy, «BpeauTtenn — BakHEHIIMX



CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp», TIepOapuu M KOJUIEKIIMM pAacTeHUH U  KUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM dKOJIOTMYECKUM IpyIliaM ogHoro Buja, KpacHas kuura Poccuiickoin
Deneparun, N300pakeHHsI OXPaHIEMBIX BHJIOB PACTEHUI U KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA TMPOI'PAMMBI 110 BUOJIOI'MU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUS.

Cormacao ®I'OC COO, ycraHaBiIMBarOTCA TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
00y4aroIMMUCS IPOrpaMM CpeHero ooiero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B crpykType JIHMYHOCTHBIX pe3yJIbTaTOB OCBOEHUsSI mpeameTa «buosorus» BblIeNeHbBI
CICNYIOIIUE  COCTaBIAIONIME: OCO3HAHWE OOYYAIOIIMMHCS  POCCUMCKOM  TpaKIaHCKOH
UJEHTUYHOCTU — TOTOBHOCTHM K CAaMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH W CaMOONPEEICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, LEJCHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOXJIEHUI JTMYHOCTH HAa OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPATUIUN pa3BUTHUS
OMOJOTMYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTH OOYy4arolIMXCsl PYKOBOACTBOBATHCSA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTAHOBKaMH, HPUCYLIUMU  CUCTEME
OMOJOTUYECKOr0 00pa30BaHUsA, HaJM4YM€ SKOJIOTHYECKOro IPAaBOCO3HAHUSA, CIIOCOOHOCTU
CTaBUTH 1LI€TI U CTPOUTH KU3HCHHBIC TIJIAHBI.

JlugHOCTHBIE pe3yabTaThl OCBOCHMS TpeaMeTa «bHOJIOTHS» JOCTUTalOTCsl B €IMHCTBE
y4eOHOM M BOCIHUTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHHCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPUUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMM, IPUHATHIMHU B
oOuiecTBe MpaBUJaMH U HOPMaMHU IOBEAEHUS M CIIOCOOCTBYIOT IpoOlleccaM CaMOIO3HaHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHS, PA3BUTHUsI BHYTPEHHEH MO3UIIMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXXEHHUS K 3aKOHY U IPABOMOPSIKY, YEJTOBEKY TpyJa M CTaplIeMy IOKOJEHHUIO, B3aUMHOIO
YBOXEHUS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJIbTypHOMY  HACIEOUI0O U TPaJUIUsAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH Cpee.

JlugHOCTHBIE PE3yJIbTaThl OCBOCHHS YU4eOHOTo mpeaMera «bruoorusy TOKHBI OTPaKaTh
TOTOBHOCTh M CIOCOOHOCTH O0YYaroIIUXCsl PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpUEHTAllMid, TO3UTUBHBIX BHYTPEHHHUX
yOeXJIEHU, COOTBETCTBYIOIIMX TPAJWIHUOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
pacIIMpeHne >KU3HEHHOTO ONBITa W OMbITa JACSITEIHPHOCTH B MPOIIECCE PeaTH3allid OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIHTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3WIIMH  OOyYarOmIeToCss KaK aKTHUBHOTO |
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBakKeHHWE 3aKOHa U
MpaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW ACATEIHHOCTH MPHU CO3JAaHUH YICOHBIX MPOEKTOB,
pElIeHNH YUYeOHBIX U TTO3HABATEIBHBIX 3a/1a4, BHITIOJIHEHUH OMOJIOTHIECKUX SKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPEIENATh COOCTBEHHYIO TIO3HMIIMIO TIO OTHOIIEGHUIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YyMEHHE y4YWUThIBaTb B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HbIMU yOEKIECHUAMHU, KYJIbTYPHBIMU LIEHHOCTSMH U COLUATbHBIM
MOJIOKEHUEM;



FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBHIMIOJHEHHS Y4YeOHBIX,
MO3HABATENIbHBIX W UCCJIEIOBATEIbCKUX 3aJlay, YBAXUTEIBHOTO OTHOIICHUS K MHEHHIO
OTIIMOHEHTOB NP OOCYX JACHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CONCPIKAHNUS,

TOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOM 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel POoIMHON, TOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM fA3BIK U KYJIBTYPY, MPOIJIOE U HACTOSALIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M MAMSITHUKAM IIPUPOJIBI,
JIOCTH>KeHUsIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHMCKUX YUYEHBIX B CTAHOBIIGHHE U Pa3BUTHE
OHMoJ0ruM, MOHUMAaHU 3HAYeHUS OMOJIOTUHU B TIO3HAHUU 3aKOHOB MIPHUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1IEHHOCTh, TOTOBHOCTh K CITY>KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUMCKOT0O HapOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIOCOOHOCThH OLICHUBATh CUTYAIlMI0 U NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUHU C TPAJIUIIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

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

MOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIIEHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHusl, (opMHPOBAHMSA  KYJLTYPbl 3/0pPOBbSI M
3MOIUOHAJIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHUE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJTI0/ICHNE TUTUEHUYECKUX TPABUI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
perynsipHasi ¢Gu3MYECKas aKTHUBHOCTH), OEPEeKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY H IICUXHUYECKOMY 3/I0POBbIO;

MOHMMAaHWE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3IOPOBBIO M JKU3HU JTFOJICH;

OCO3HAHHWE TOCJIEICTBHN M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOICHHS aIKOTOJS,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/y, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10J1t00uE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON M COLMAIBbHON HAIPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBHITIONHATH — TaKyHO
JIeATETbHOCTb;



UHTEpEC K pa3iuyHbIM chepam mpodeccnoHaNbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHEII BBIOOp OyayIIei nmpodeccun U peaan30BhIBaTh COOCTBEHHBIC JKU3HECHHBIC TIJIAHbL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHWIO M CaMOOOpPA30BAaHUIO Ha MPOTSHKECHUHM BCEU
KU3HU;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

AKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHHE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emiie,
OCHOBE €€ CYILLECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKON KYJIbTYpbl: MPHOOpETEHHE OIbITa MJIAHUPOBAHUSA
MOCTYIIKOB M OLIEHKU WX BO3MOXKHBIX IMOCJIEICTBUM ISl OKPYKAIOIIeH Cpeibl;

OCO3HaHHUE TTI00aTBLHOr0 XapaKTepa SKOJOTHIECCKUX MPOOJIeM U IyTel UX PEeIICHUS;

CIOCOOHOCTH MCIIOJIB30BaTh MpUOOpeTaeMble MpU U3yYeHUH OWOJIOTUU 3HAHMS U YMEHHS
IpU PEIIeHUU MPOOJEM, CBSI3aHHBIX C PALMOHAIBHBIM TMPUPOAOIOJIB30BaHUEM (COOI0IeHUE
MpaBWJI TOBEJEHUS B MPHUPOJE, HANPABICHHBIX HAa COXPaHEHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEIPUSATUE JIEHCTBUM, NMPHUHOCAIIUX BpEI OKPY>KAIOIIEH MPUPOIHON cpeje,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMUYECKUE MOCIEACTBHUS MpPEeIIPUHUMAEMBbIX
JNEHCTBUI U IPeIOTBpAILATh UX;

HaJU4Me PA3BUTOTO HKOJOTHYECKOTO MBIILICHUS, JKOJOTUYECKON KYJIbTYphI, OIbITa
JEATETbHOCTH  SKOJOTUYECKOM HANpaBJIICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCSI HMH B
MO3HABATENIbHON, KOMMYHHUKATHUBHOW M COLMAIBHON MpakTHUKE, TOTOBHOCTH K Y4YacTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTHUECKOW HAIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAyKd © OOIIECTBEHHOW TMpaKTUKH, OCHOBAHHOTO Ha JHallore KYyJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUDE;

COBEPIIICEHCTBOBAHUE SI3BIKOBOM M UNTATEIHCKON KYJIBTYPHI KaK CPEICTBA B3aUMOICHCTBHS
MEXIy JIOJIbMU U TIO3HAHUS MUDA,

MOHMMaHHEe crenupuKu OUONOTUU KaK HayKH, OCO3HaHHUS €€ poiau B (OPMHUPOBAHUU
paIoHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPEeICTaBIeHHs 00 OKpyKaroIieM
MHpE Kak O €JUHCTBE TMPUPOJABI, UEJIOBEKa U OOIIeCTBa, B TO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U peIIeHNH TTPOOIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS,

yOSKAEHHOCTh B 3HAYUMOCTH OUMOJIOTHH AJIi COBPEMEHHOW IMBHIIM3AINU: OOECTICUeHUs
HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3AaHUE MEPCIEKTHUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemaTh pecypcHbie MpoOIeMbl pa3BUTHS YEIOBEUECTBA, IMOMCKA MMyTEH BBIXOJIA U3 TII00aTbHBIX
HKOJIOTHYECKUX MPOOIIeM B oOecTieueHus iepexoa K YCTOWIMBOMY Pa3BUTHIO, PAIlMOHAITBHOMY
UCTIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJyYEHUU OMOJOTHYECKHX 3HAHUU B IIEJNSX TOBBIIMICHUS OO0IIeH
KYJIbTYpPbI, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOW dYacTh (DYHKIIMOHAIBHON
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEeMOil pu N3y4eHUN OMOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB IMO3HAHMS, MCHOJb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIB30BaTh TIONydYaeMble 3HAHUS IS aHajdn3a W OOBSCHEHHS SBIICHUUN
OKPYXAaIOIIeT0 MHUpPa M MPOUCXOIAMIMX B HEM H3MEHEHUH, yMEHHE JAelaTh 00OCHOBAHHBIE
3aKJIIOYEHUsI Ha OCHOBE HAy4YHbIX (PAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TOJTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCTOJIh30BaTh OHMOJOTHYECKHE 3HAHHS JJIs PElIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYyAaIHIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIbHOCTH, TOTOBHOCTHh OCYIIECTBIISATH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHINBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAaHWUH 10 OHOJOTHMH B COOTBETCTBHH C IKH3HCHHBIMU
MOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIbTATBI.

MeranpeameTHble pe3ysibTaTbl OCBOEHHs yuyeOHOro mpeamera «buojorus» BKIIOYAKOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYalOIUXCA MEXAUCUUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOlIeHaAYYHbIE TIOHSTHS, OTPAXKAIOIINE LIEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenu(uKy METOZI0B IMO3HAHMSI, HCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHS,
SBJICHHE, IpPOILeCC, CHCTeMa, HAayuHbId (DaKkT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
TEOpHsl, UcclieloBaHue, HaOII0eHUE, U3MEpEHUe, HKCHEPUMEHT U JIPYT'HX), YHUBEpCAIbHbIE
yueOHble JeiCTBUS (I03HABAaTEIbHbIE, KOMMYHHUKATUBHbIC, PETYJATUBHBIE), 00eCIeUUBaIOIINE
¢dopmupoBaHre (YHKIIMOHAIBFHONW T'PAMOTHOCTH M COLHAIBHOW KOMIETEHIMH O0YYaroluxcs,
CHOCOOHOCTh o0yyaroImuxcs UCIOJIb30BATh OCBOCHHbBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJbHble Yy4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHble pe3ysibTaThl OCBOEHHUS IPOrpaMMbl CpEIHEro oouiero odpa3oBaHUs
JOJIKHBI OTPaXKaTh:

Ogi1ajeHHe YHHBEPCAJIbLHBIMU Y4eOHBIMH NI03HABATEAbHBIMH JCHCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHE IeHCTBHUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyaJlM3UpoOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IpPU OCBOCHUU 3HAaHUM NPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CHUHTE3a, CpaBHEHMd, KIAacCU(pHUKAIMMU, OOOOIIEHHUs), PACKPBIBaTh CMBICT OHOJOTHUECKUX
MOHITUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMHU NOHSTUSIMHU);

ONpeAeNsaTh LEIN JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHM HX JOCTHIKEHHUS,
COOTHOCHTB PE3YJIbTaThl ACATEILHOCTH C IIOCTABICHHBIMU LIEIISIMH;

UCITOJIb30BaTh OMOJIOTHUECKUE MOHATUS AN OOBsACHEHHS (AKTOB W SIBICHUH KHUBOMH
PUPOJIBI;

CTPOUTH JIOTUYECKUE PpACCYKIEHUS (MHIYKTHUBHBIC, JAEIyKTUBHBIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHS;

PUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3Yy4YaeMbIX OMOJOTHYECKHX OOBEKTaX, a TAKKe MPOTHBOPEUYHMA PA3HOTO POJa,
BBISIBJICHHBIX B PA3JIUYHBIX HH(POPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUs MPOOJIEMBbI ¢ YUETOM aHAIM3a UMEIOIUXCS MaTepUATbHBIX
U HEMaTEepUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBAaTh COOTBETCTBHE PE3YJIbTATOB LEISM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJAMHUPOBATh W BBIIOJHATH pPabdOTy B YCIOBUSX pEAIbHOTO, BUPTYaJbHOTO U
KOMOHMHUPOBaHHOTO B3aUMOJACHCTBUS;

pa3BUBAaTh KPEaTMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOJIEM.

2) 6a30BbIe HCCIET0BATENbCKHE TEHCTBUS:



BJIa/IETh HABBIKAMHM y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspernieHus: npoodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOMCKY METOJIOB
pelIeHUs] NPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIe BHUABI ACSITEIBHOCTU IO MOJYYEHHIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllMU, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTYyalMsX, B TOM 4YHCIE MpU
CO3/IaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBINH THIT MBIIUICHHS, BIAJCTh HAYYHOU TEPMUHOIOTHUEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIHUPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJlM3UpOBaTh 3aJadyy, BbIABUIATh
runore’y e€ peuieHus, HaxOAuUTh AapryMEHThl IS JO0Ka3aTelbCTBA CBOMX YTBEPKACHMUIA,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh TIOJYYEHHBbIE B XOJE€ pEUIeHUs 3a7aud pPe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT,

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOoca CPEACTB M CIIOCOOOB JICHCTBUS B
poQeCCHOHATIBHYIO CPEy;

yMETh TEPEeHOCUTh 3HAHWSA B TIO3HABATENBHYI0 M  TPAKTHUYECKYI  00JacTu
KU3HEEATENIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE HJEH, MNpPEUIaraTh OpPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOIIUE alIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HMH(pOpMaM (TEKCTe ydeOHOro mocodus,
HAy4YHO-TIOMYJIIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApAX M CIPABOYHMKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UPOBaTh WHGOPMALMIO DPAIMYHBIX BUIOB U (QOpPM
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh Y HETPOTUBOPEUNBOCTD;

(GopMyIMpOBaTh 3ampoChl M TNPUMEHATh PazIMYHbIE METOJAbl NpPH IOHMCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 33]1a4;

NpUOOpeTaTh OMBIT HCHOJIB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIB30BAHUS PA3ITUYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpPEACTaBICHUS OHOJIOTHYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U IPYroe);

WCIIOJIh30BaTh HAYYHBINH S3BIK B KA4eCTBE CPEICTBA TpH padboTe C OHMOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (U3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIOJIb30BaTh W TMPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIQJIETh HABbIKAMHU pAClO3HABaHUS W 3alIUTHl HHPOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHNe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYHIECTBIISITh KOMMYHHMKAIIUN BO BCEX Cdepax KU3HU, aKTUBHO y4acTBOBATh B JHAlIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYXIaeMoil TeMbl (YMEHME 33/1aBaTh BOIPOCHI, BBHICKA3bIBATh
CYX/IEHUS OTHOCHUTEJBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUI APYTUX YYACTHUKOB JUAJIOTA WIH JUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(JIMKTHBIX CUTyalllui, YMETh CMATYaTh KOH(IUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUS
JPYTUX JIIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs /1eITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOTHI IpU
pemeHnn OMOoI0rnYecKoi mpoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHHS TPYTITOBBIX
¢dbopM B3aMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JACHCTBUH ¢ yu€TOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 UieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHUW30BbIBaTh U KOOPAMHUPOBATH
JEUCTBUS 1O €€ JOCTH)KEHMIO: COCTaBIAThH IUIAH JEWCTBUM, paclpencsiATh PO € Y4ETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHON paboThl;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHHWE B pPAa3IMUHBIX CHUTYyalUsX,
MPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATUBHBIM.

OsgiaieHHe YHHBEPCAJIbHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIEHUS NpPoOJeM M HUX pelIeHUs B
YKU3HEHHBIX U YYEOHBIX CUTYalUAX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1I€JIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOMX
JENCTBUAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBAaTH COOCTBEHHBIE 337a4l B 00pa30BaTENbHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYalLlUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C yUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, ApryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTh 3@ PELICHHE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHMIO M TPOSIBIICHUIO IMIMPOKOH APYIUIIMH B Pa3HBIX 00JacTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYallHsM, BHOCHTb KOPPEKTUBBI B JACATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LENISM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHMI, HCIIOIB30BATh MPUEMBI peIICKCHH
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yIbTaTOB ACSITEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJIOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3yIbTaTOB ACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDI.

[TpenmerHble pe3ynbraThl ocBoeHus nporpamMbl COO mo 6uosnoruu Ha 6a30BOM ypOBHE
BKITIOYAIOT crieruduyueckue st yaeOHoro npeamera «buoiorus» HaydHble 3HAHHS, YMEHUS U
CHocoObl JEMCTBUII MO OCBOECHMIO, HMHTEpPHpPETAMUd U HIPeoOpa3OBaHUI0 3HAHWM, BHJbI
NeSITeIBbHOCTH 10 MOJIyYCHUIO HOBOTO 3HAHUS U MPUMEHEHHUIO 3HAHUM B Pa3IMYHbIX Y4EOHBIX
CUTyallUsIX, a TaKKe B pEAlbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouojorueil. B
porpaMMe IpeAMETHBIE Pe3yJIbTaThl MPEACTABICHBI IO TOAaM 00yUYCHHS.

[IpenmeTHble pe3yibTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMHM B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAy4YHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKA JJIsl PEeILeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKUX TEPMHUHOB U MOHATHUN: )KU3Hb, KIIETKA,
opraHusM, Merabonu3M (0OOMEH BeImeCTB M  MpEeBpalleHHue DHEPruu), ToMeocTa3
(camoperynsinusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHCTEM, CaMOBOCIIPOHU3BEJIEHUE
(penpoayKius), HacJIeCTBEHHOCTh, U3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHUE u3jaraTb OHOJIOTMUYECKHE TeOopuu (KJIETOYHas, XPOMOCOMHas, MyTallMOHHAs,
LEHTpaJibHas JI0TMa MOJEKyJsipHOW Ouoinorum), 3axonsl (I. Mennens, T. Moprana, H. U.
BapuinoBa) u ydeHus (0 LeHTpax MHOT0OOpa3usi U MPOUCXOXKACHUSI KYJIbTYpHBIX pacTenuilt H. U.
BasuioBa), onpeaensTh rpaHUIbl UX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJEHHWE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJIECHUH, OpraHu3alys M IMpPOBEACHHE OHOJOTHYECKOTO
DKCIIEPUMEHTA, BBIJIBM)KEHHE THIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIY HCCIENYEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYYEHHBIX pe3yJbTaToOB, HCIIOJIb30BAHHBIX HAYUYHBIX MOHSATHUH,
TEOPUM U 3aKOHOB, YMEHUE JI€]1aTh BEIBOJBI HA OCHOBAHUU IIOJIyYEHHBIX PE3YJILTATOB;

YMEHUE BBIIEIATh CYLIECTBEHHbIC IPU3HAKUA BUPYCOB, KJIETOK IPOKAPUOT U JYKAPHOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEILECTB U
IPEBpAILCHUs] SHEPTUU B KIETKE, (POTOCHHTE3a, MJIACTUYECKOIO M HHEPreTH4ecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILUIOAOTBOPEHUS, PA3MHOXKECHUSA, UHIUBUIYAIBHOIO Pa3BUTHUS
opraHu3Ma (OHTOTEHE3);

YMEHHE NPUMEHATh MOJTy4YE€HHBIE 3HAHUA U1 OOBSCHEHUs OMOJOTMUYECKHX IPOLECCOB U
SBJICHUM, JJIs1 IPUHATHS NIPAKTUYECKUX PEIICHUH B TOBCEHEBHOM KHU3HU C LENIbI0 00ECTIEUCHHUSI
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYXAIOIIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYy)Karolled MNPUPOAHON cpele, MOHMMaHHE HeOoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKCHUN COBPEMEHHOW OHMOJIOTMH M OMOTEXHOJIOTHH JUIsl palMoOHaIbLHOTO
[PUPOIONOIB30BAHUS;

YMEHHE pellaTh »JJIEMEHTapHble TEeHEeTHYEeCKHe 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHUE, CIEIIEHHOE HACJIeI0BaHUE, COCTABIIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHMsI HAaClIe0BAaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JIAOOPATOPHBIE U MPAaKTUYECKHUE PabOThI, COOMIONATh MpaBWiia IpU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAHHEM;

yMEHHE KPUTHYECKH OILICHHBATh W HHTEPIPETHUPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJIepKaHUsl, BKIIIOYAIONIYIO TICEBJAOHAYYHbIC 3HAHUS W3 Pa3IUYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOW MH(OpMANHNH, HAYYHO-TIOMYJIIPHBIC MAaTEPHUAIIbI), ITHUECKUE ACIIEKTHl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE U YCTHBIE COOOIIEHHs, 0000IIas
OMoNoTHYecKyl0 HH(POPMAIMI0O W3 HECKOJIBKMX HWCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIe pe3yibTaThl OCBOeHHsS yueOHOro mnpeamera «buonorus» 6 I1 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ W POJU OMOJOTHMH B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUpa U
HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUNMCKHUX U 3apYOSKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ounonoruu, PyHKIMOHAIBHON TPaMOTHOCTH YEJIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKPBIBATh COJICPKAHNE OMOJIOTHICCKUX TEPMUHOB U TTOHSITHIA: BHI, TIOMYJISIIHS,
reHo(OH/, DSBOJIOLMS, JBIXKYIIME CHUJIbl ((DaKkTOpbI) DBOJIOIUH, MPHUCTOCOOJICHHOCTh
OpraHW3MOB, BHJI000pa3OBaHWE, JKOJOTHYeCKHe (AKTOPhI, HSKOCUCTEMa, MPOAYIEHTHI,
KOHCYMEHTBI, peIyILIEHTHI, [IETTH MUTaHH, SKOJOrHYecKas mupamuaa, OuoreoreHos, ouocdepa;

yMEHHE H3j1araTb Ouonoruueckue teopuu (dBosrounoHHass Tteopuss Y. JlapBuna,
CHHTETHUYECKAsi TEOPHs SBOJIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M.
bopa, uepenoBaHus rnaBHBIX HampaBieHud W mytel sBomroru A. H. CeBepiioBa, yueHus o
ouoctepe B. U. BepHaackoro), onpeaensTe TpaHUIIBI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BJa/IeTh METOJaMH HAay4HOTO MO3HAaHUS B OMOJIOTMU: HAOIIOAECHHWE M ONHCAHUE
KHUBBIX CHCTEM, IIPOIECCOB U SBJICHWH, OpraHW3alis W TPOBEACHHE OWOJIOTHYECKOTO
OKCIIEPUMEHTA, BBIIBIJKEHHWE THUIOTE3bl, BBISIBICHUE 3aBUCHMOCTH MEXIY HCCIeIyeMbIMU
BEJIMUMHAMHU, OOBSICHEHHWE TOMYYEHHBIX PpEe3yJIbTaTOB, HCIIOJIB30BAHHBIX HAYUYHBIX TMOHSATHUH,
TEOpHUI U 3aKOHOB, YMCHHE JICJIaTh BBIBOJIBI HA OCHOBAHWH TIOJyUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICAThH CYIIECTBEHHBIC TPU3HAKNA CTPOCHHS OMOJOTHYECKHX OOBEKTOB: BHJIOB,
HOMYJISAUI, TNPOJIYLEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOI€OIEHO30B U HIKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BHUJI000pa30BaHusl, MPHUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTMYECKUX (PAKTOPOB Ha
OpPTaHHW3MBI, TIEPEHOCA BEIIECTB M MTOTOKA YHEPTUH B IKOCHCTEMaX, aHTPOTIOTCHHBIX W3MEHEHUH
B DKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpOTa BEHIECTB W OHMOTCOXMMHYECKUX IIMKIOB B
ouocdepe;

yMEHHE MPUMEHAThH MOJTy4YCHHbIE 3HAHUS 7S 00BSCHEHUS OMOJIOTHYECKUX IMPOILIECCOB U
SBJICHUH, 17151 IPUHATUS MPAKTUUECKUX PELICHUI B TTOBCETHEBHOM KU3HHU C LENbIO 00ecTieueHust
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYXAIOIIUX JIIOJEH, COOMIONEHUS HOPM
TPaMOTHOTO TOBEACHHSI B OKpPYXKAIOIIeW NPUPOAHON Cpelne, MOHMMaHWe HEOoOXOIUMOCTU



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt paMOHAIBHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIIaTh 3JIEMCHTapHble OMOJIOTMYECKUE 3aJayd, COCTABJISATH CXEMbI IepeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (IETIN MMUTAHU);

YMEHHE BBINOJHATH J1a0OpaTOPHBIE U NpaKTU4YecKue padoThl, COOMIOAATH MpaBHUiIa MpPU
paboTe ¢ y4eOHbBIM U 1a0opaToOpHBIM 000PYI0OBAHUEM;

YMEHHE KPUTHUYECKH OIICHUBATh M WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIOLIYIO IICEBJOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIOMYJSIPHBIC MaTepHanbl), paccMaTpUBaTh IJIOOABHbBIC
HKOJIOTHYECKUE TMPOOIEMBI COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIIECHHIO K HUM COOCTBEHHYIO
HO3HUIIHIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE NHCBMEHHBIE M YCTHBIC COOOLICHUS, 0000Imas
Ouonormyeckyro HMH(OPMALMIO H3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM (undgposbie)
Ne i/m Konrposbnsie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
bubnuoreka [{OK
L broorit kak Hayxa 2 0 0 https://m.edsc]i).ru/7f41c292
2 JKvBBIE cHCTEMBI M X OpraHU3aIs 1 0 0 bubmorexa HOK
https://m.edsoo.ru/7f41c292
3 XMMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 2 Bubmmorexa IOK
https://m.edsoo.ru/7f41c292
bubnuoreka [{OK
4 KuznenesreabHOCTb KJIETKH 6 0 1 https://m.e dscl)_f).ru 176416292
5 PazMHOXeHNE 1 MTHAMBUAYAIBHOE PA3BUTHE 5 0 1 bubnmnoreka HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh M U3MEHUYHUBOCTD 3 1 3 bubnmorexa LIOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubnuotexa [JOK
8 Pesepaiioe Bpess 1 0 0 https://m.edsci.ru/7f410292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 7



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne /i Konrpoabnsie IIpakTuueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 DBOJOLMOHHAS OUOIOTHS 9 1 bubmmorexa [IOK
H https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 1 Bbu6moreka [JOK
3eMite https://m.edsoo.ru/7f41cc74
3 OprauusMmbl ¥ OKpy Karolas cpeaa 5 1 bubmmorexa [IOK
p Py tas cpelt https://m.edsoo.ru/7f41cc74
4 Co00111eCTBa U DKOJIOTUTYECKHUE CUCTEMBI 9 bubmmorexa [IOK
m https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
P 2
> C3CPBHOC BpeMA 0 0 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 34 0 3

I[TPOTPAMME



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

INIOYPOYHOE IINTAHUPOBAHHUE.
10 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbnbsie IIpakTnyeckue oOpa3zoBaTe/IbHbIe
n/n Bceero U3YYeHUS
padoThbI padoThbI pecypcbl
bu6mmoreka [IOK
1 buonorus B cucteme Hayk 1 0 0 03.09.2024 https://m.edso0.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS YKHBOH
npupobl. [IpakTnyeckas padora
2 NIZ lp«I/HICHOJ'II?:SOBaHI/Ie paSI;)'II/I‘IHLIX 1 0 0 bubmorexa LIOK
10.09.2024  https://m.eds00.ru/863e6122
METOJIOB TIPU U3YICHUU
OMOJIOTMYECKIX O0BEKTOBY
3 buonornyeckue CUCTEMBI, 1 0 0 bu6nmoreka [JOK
MPOLIECCHI U MX M3YyYEHHE 17.09.2024  https://m.eds00.ru/863e6564
4 XuMUYeCKuil cocTaB KiIeTku. Boma 1 0 0 bu6mmoreka [IOK
Y MUHEpaJIbHBIE COIH 24.09.2024  https://m.edso0.ru/863e674e
bu6mmorexa [IOK
> bexici. Coctas i cTpoetie Gexkon 1 0 0 01.10.2024  https://m.edso0.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuenue 1 0 1 bubnuorexa [IOK
KaTaJIUTHYECKON aKTHBHOCTH 08.10.2024  https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha MpUMEPEe aMUJIa3bI
WJTU KaTajasbl)»
bu6mmoreka [JOK
! Yraeonet. Jlummuet ! 0 0 15.10.2024  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

Hyxneunosbie kucinotsl. AT®

bubmuorexa [JOK

22.10.2024  https://m.edso0.ru/863e6d5c
9 HcTopus u MeToabl U3ydeHus bubmmoreka [IOK
kietku. Knerounas teopust 05.11.2024  https://m.edso0.ru/863e6e88
10 Knerka kak 1emocTHas KuBast bu6mmoreka [IOK
cucTeMa 12.11.2024  https://m.eds00.ru/863e6e88
CrpoeHnue 3ykapruoTHUYeCKOn
kietku. JlabopaTopHas pabora No
2 «M3yueHue cTpoeHUs KIETOK bubnuorexa [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 10 11.2024 https://m.edso0.ru/863e6ff0
OakTepHil 10 MUKPOCKOIIOM Ha o https://m.edso0.ru/863e716¢c
TOTOBBIX MUKpOIIpenapaTax u ux
OITHCAHUE)
12 OOMeH BelecTB Ui METab0Iu3M bubmmorexa LIOK
26.11.2024  https://m.edsoo.ru/863e766¢
bu6mmoreka [IOK
13 otocrTes. XemocrTes 03.12.2024  https://m.edso0.ru/863e7c98
14 DHepreTUYecKuii 0OMeH bubmorexa LIOK
10.12.2024  https://m.edso0o.ru/863e7aae
JKW3HEHHBIH HUKIT KJIETKH.
Jenenue knerku. MuTos.
15 JlaGopatopnas padora Ne 3 bubmuorexa [IOK
«Habmromerne MuTo3a B KIIETKAxX 17.12.2024 | https://m.edsoo.ru/863e7dc4
KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MHKPOIIpErapaTaxj»
16 buocunTes Oenka. Peakimst bubmuorexa [JOK
MaTPUYHOTO CHHTE3a 24.12.2024  https://m.edsoo0.ru/863e796e
17 Tpancnsus — Ouocunres Genka bubnnorexka [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
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

15.01.2025  https://m.edsoo.ru/863e796e
18 Hexnerounsie popMbl )KH3HU — bubnuorexa [JOK
BUPYCHI 22.01.2025  https://m.edso0.ru/863e7540
®dopMbI pa3MHOKEHUS bubmmorexa LIOK
19 OpraHHMOB 29.01.2025 https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
. bu6moreka LIOK
20 Meitos 04.02.2025  https:/m.edsoo.ru/863e7f4a
OO6pa3zoBaHue u pa3BUTHE
ITOJIOBBIX KJICTOK.
91 OmnonorBopenue. Jlaboparopras bubnnorexa [HOK
pabora Ne 4 «M3ydenue cTpoeHus 11.02.2025  https://m.edso0.ru/863e81b6
ITOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpernapaTax»
99 WnauBuayanbHOE pa3BUTHE bubnnoreka [JOK
OpraHU3MOB 18.02.2025  https://m.edso0.ru/863e8436
I'enetnka — Hayka o
23 HacneL[CTBeHHocyTH u bubmorexa LIOK
25.02.2025  https://m.edso0.ru/863e8612
HU3MEHYMBOCTH
3aKOHOMEPHOCTH HACIEA0BaHUS
24 an/I3HaK011:. MOHOFH6prHHO€ Bubaorexa [OK
04.02.2025  https://m.edso0.ru/863e8878
CKpeIllMBaHUe
WTHOPHIHOE CKPEIHBAHHKE.
25 élaKOH ief:a]sncmfoig bubmmorexa LIOK
11.03.2025  https://m.edsoo0.ru/863e89a4
HACJIeIOBaHUS MPU3HAKOB
26 I'eneTnka moma. HacnenoBanue bu6mmorexa [IOK
MPU3HAKOB, CHEIUICHHBIX C TIOJIOM 18.03.2025  https://m.edso0.ru/863e8c60
27 H3MeHYNBOCTE. bubmmoreka [JOK



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

Henacnencreennas 25.03.2025  https://m.edsoo.ru/863e8efe
M3MeHYuBOCTb. JlabopaTopHas
paborta Ne 6. 3yuenue
MOIU(PUKAITIOHHOM
W3MEHYUBOCTH, IOCTPOCHUE
BapHUALMOHHOTO Psijia U
BAPUALIMOHHON KPUBON»
CuerieHHOE Hacle0BaHUE
npusHakoB. JlaboparopHas padora
28 Ne 5 «M3yuenue pe3ynbratoB bubnuoreka [IOK
MOHOTHOPUIHOTO Y TUTUOPUIHOTO 08.04.2025  https://m.edso0.ru/863e8c60
CKpeUIMBaHus y Ap030(uiisl Ha
TOTOBBIX MUKPOIIpETapaTax»
HacnenctBennas ”3MEHYHBOCTb.
29 JlaboparopHuas pabota Ne 7. bubnnoreka [JOK
«AHanM3 MyTauii y 1p0o30QHIbl 15.04.2025  https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOITpETIapaTaxy
30 I'eneTuka yenoseka Bubmiorexa LIOK
22.04.2025  https://m.edsoo.ru/863e8d78
PesepBHblil ypok. O60011eHue mo
31 TeMe «HaciencTBeHHOCTE U 90.04.2024
W3MEHYUBOCTH OPTaHU3MOBY
32 Cenekius Kak HayKa U TpoIecc bubmmorexa LIOK
06.05.2025  https://m.edsoo.ru/863e9214
33 MeToabl U JOCTHKEHUS CEJIEKIIUU bubmuorexa [JOK
pacTeHuil 1 KUBOTHBIX 13.05.2025  https://m.edsoo.ru/863e9214
34 buorexHonorus kak orpacib bubnnorexka [JOK
MIPOU3BOJICTBA 20.05.2025 | https://m.edso0.ru/863e9336



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



11 KJIACC

KoaunuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbnesie IIpakTnyeckue oOpa3oBaTe/ibHbIe
n/n Bcero H3yYeHUs
padoThbI padoThbI pecypcbl
. bu6mmoreka [IOK
1 DBOJIIOIHS M METOJIBI €€ M3yICHHS 1 0 0 06.09.2024 https://m.eds00.ru/863ea20e
Uctopust pazButus bubnnoreka [JOK
2 NpEICTABIECHNUI 00 SBOIOLUM 1 0 0 13.09.2024 https://m.edso0.ru/863e9570
bu6mmoreka [IOK
M 1 20.09.2024
3 HHPOIBOIMONIA 0 0 0.09.20 https://m.edso0.ru/863e9cle
[Tomynsus Kak IeMeHTapHas
€IMHUIIA BUJIA ¥ SBOJIOIIH.
bubmuorexa [JOK
4 o] 1 1 27.09.2024
Jlaoparopuias padora N 0 09.20 https://m.eds00.ru/863e99c6
«CpaBHeHUE BHJIOB T10
MOP(}OIOrHuecKOMy KpUTEPHIO»
JBroKyLIe cuibl (3J1€EMEHTapHbIE bubnuoreka [IOK
5 1 0 0 04.10.2024
(aKTOpBI) SBOITIOIMH https://m.edso0.ru/863e9da4
EctectBenHblIil 0TOOp U €ro bubnnoreka [JOK
6 1 0 0 11.10.2024
(bopMBI https://m.edso0.ru/863e9ed0
Pe3ynbpTatsl sBOIIONMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB
1 BUJ1000pa3oBaHMeE.
bu6mmorexa [IOK
7 JlaGopatopHnast pabota Ne 2 1 0 1 18.10.2024 https://m.eds0o.ru/863e9fde
«Onucanue NpucrnocoOIeHHOCTH
opranusma u €€ OTHOCUTEILHOTO
XapakTepa»
8 Hamnpasnenus u mytu 1 0 0 25.10.2024  Bubmmoteka [[OK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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https://m.edsoo.ru/863e9fde

MaKpO3BOIIOIHH https://m.edso0.ru/863e9cle

9 Heob6patumocTs 3BOTIONINM
Hctopus xu3Hu Ha 3emiie u bubmumoreka [IOK

10 08.11.2024
METO/IbI €€ U3yUCHHSI https://m.edso0.ru/863e9cle
I'unoTe3bl NPOUCXOKACHUS )KU3HU bubmmoreka [IOK

11 15.11.2024
Ha 3emie > 0 https://m.eds00.ru/863ea5a6
PasButue xxu3nm Ha 3emie 1o bu6mmoreka [IOK

12 22.11.2024
apaM | [epHOaaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl YBOJIOIIH
PaCTUTEIBLHOTO U KUBOTHOTO

13 mupa. [Ipaktuueckas padora No 1 99.11.2024 bubnnoreka [JOK
«M3yueHne UCKOMaeMbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJIICKITHSIX)

14 CoBpeMeHHas cucrema 06.12.2024 bubnmnoreka [JOK
OpPraHMYecKOro MHupa https://m.edsoo.ru/863ea48e
DBOJTIOIHS YeTIOBEKA bubnuotexa [JOK

15 13.12.2024
(anTpOmIOreHe3) https://m.edso0.ru/863eac2c

16 JBrxyuue cuibl ((hakTopsl) 90.12.2024 bubnuoreka [IOK
aHTpPOTIOTreHEe3a https://m.edsoo.ru/863ead44
OCHOBHBIE CTaJUU BOJIOIUU bubmuorexa [JOK

17 YeJIoBeKa 21.12.2024 https://m.edsoo.ru/863ead44

18 YenoBeueckue packl ¥ PUPOIHBIE 10.01.2025 bubnnorexka [JOK
aanTay YeIoBeKa https://m.edso0.ru/863eaea?

19 fffffﬁfﬁﬁiﬁl?fﬁf Luezf;ﬁe 17012025 Dromorexa LIOK

P o https://m.edso0.ru/863eaea2
KU3HU Ha 3emie»
20 DKOJI0rUs KaK HayKa 24.01.2025 bubmuoteka LJOK
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https://m.edsoo.ru/863eafec

Cpensl oOuTanus u

bu6mmoreka [IOK

21 31.01.2025
9KOJIOrUYecKue HakTopbl https://m.edsoo.ru/863eafec
AbGuoTtndeckue HakTophbI.
JlaGopaTopHas padota Ne 3.
«MOp(l)Oj‘IOFI/I‘leCKI/IC 0COOEHHOCTH BuGmorexa LOK
22 pacTeHUi U3 pa3HBIX MECT 07.02.2025
https://m.edso0.ru/863eb10e
obutanus». JlaboparopHas pabora
No 4. «Bnusaue cBeTa Ha poCT U
pa3BHUTHE YCPEHKOB KOJICYyCa
bubmuorexa [JOK
23 buotnueckue GpakTopsl 14.02.2025 https://m.eds0o.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonyssaun. [Ipaktuueckas pabora
N bubmuorexa [JOK
24 Ne 2 «HOHS%T IIOTHOCTH 21.02.2025 httos://m.eds00.ru/863eb348
MOMYJISINI pa3HbIX BUOB
pacTeHun»
Coo0riecTBa OpraHu3MOB — bubnmnorexa [JOK
23 OMoLeHO3 28.02.2025 https://m.edso0.ru/863eb46a
DKOJIOTHYECKUE CUCTEMBI bubnuoteka [JOK
26 07.03.2025
(9KOCHCTEMBI) https://m.edso0.ru/863eb46a
OcHoBHBIE TIOKa3aTENN
9KOCHUCTEMBI. DKOJIOTUYECKHE bubnmoreka [JOK
27 14.03.2025
nupamuibl. CBOMCTBA SKOCUCTEM. https://m.edso0.ru/863eb5fa
Cykueccus
bubmuorexa [JOK
28 [IpupoiHbIE 5KOCUCTEMBI 21.03.2025 https://m.edso0.ru/863eb5fa
29 AHTpONOTreHHbIE YKOCUCTEMBI 28.03.2025  bubmmoteka [JOK
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https://m.edsoo.ru/863eb5fa

buocdepa — rnobanpHas bubnuorexa [JOK
30 3KOCHCTEMA 3eMJIn 1 11.04.2025 https://m.edsoo.ru/863ebb5e
3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubmuorexa [JOK
31 ouocheps L 18.04.2025 https://m.edso0.ru/863ebd16
bubmuorexa [JOK
32 YenosedecTBO B Ouocdepe 3emin 1 25.04.2025 https://m.edso0.ru/863ebd16
CocymiecTBoBaHUE TIPUPOIBI U bu6mmoreka [IOK
33 1 16.05.2025
YeJI0BEYeCTBa https://m.edsoo.ru/863ebale
PesepBHrlil ypok. O6001eHne
bubmuorexa [JOK
34 TeMbl «Coo011iecTBa u 1 23.05.2025 https://m.edsoo.ru/863ebale
9KOJIOTHYECKHUE CUCTEMBI)
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

* buonorus, 10 knacc/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u apyrue /Tlox pen.
[Taceunuka B.B., Akinonepsnoe obmectso «M3narensctBo «lIpocsemmenne»

* buonorus, 11 xacc/ [Tonomapésa U.H., Kopraunosa O.A., Jlomununa T.E. u npyrue; mox
penaxuueii [Tonomapésoit M.H., OOm1iecTBO ¢ OrpaHMYeHHON OTBETCTBEHHOCTHIO
Wznatenbckuii nentp « BEHTAHA-T'PA®»; AknimonepHoe o0miecTBo «31aTenbcTBO

«IIpocsemenne»

METOAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

1.JIsicenko 1.B. Tloypounsie nnansl.buonorus. 10 knacc.Boarorpag,usa-go "Yuutens",2009 r
2.Yepennuxona I".B.IToypounsie miianbsl. buonorus.11 kinace.Boarorpan,uszn-so
"Vuurens",2009 T

3.MyxamemxanoB U.P.Tectsl,3aueTsl,0murionpockt mo 6uonoruu.10-11
knaccel.M.:"Bako",2011 r

4. AnmudepoB A.B.KomHaTHBIE pacTeHUs B IITKOJIC: HAOIIOACHUS U

skcniepuMeHThl.M.: [Ipo¢a,2010 r

5.Nonnesa A.1O.,Topranos A.B.buonorus B cxemax u Tabnunax.2ddexTruBHas MOATOTOBKA K
EI'>.MockBa,2016 T

6.Kupunenxo A.A.buonorus.COOpHUK 3a/1a4 110 T€HETUKE JUISI TOATOTOBKH K
EI'D.JIETUOH,2014 r

7.Kupunenko A.A.MonekymnspHas 6nonorus. COOpHUK pa3HOYPOBHEBBIX 3aIaHUM JIJIst
nmoarorosku k EI'D.JIETMOH,2014 r

8.Konecaukos C.U.buonorus. Oxomorus.Ilogroroska x EI'D.JIETIOH,2014 r

9.Konsumora H.A. Xumus u 6uosiorus B Tabnuiax u cxemax.Pocro-na-Jlony,2011 r



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
LINUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbhI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/

https://foxford.ru/

https://interneturok.ru/

https://learningapps.org/

buonorus. Dnextponnslit yueonuk - https://biologylib.ru/catalog/

CoBpemenHble ypoku ouonoruu - https://biology-online.ru/

OO6pazoBaTenbHBIN MOPTAI JUIsl HOAT0TOBKH K sk3ameHaMm CJJAM I'MA: Peury BIIP -
https://sdamgia. ru/

OO6pazoBaTenbHbIN HopTal s yuutens Y pok.PD

BupryanbHas odpasoBatenbHast tadoparopus - https://www.virlab.net/https://resh.edu.ru/
https://foxford.ru/

https://interneturok.ru/

https://learningapps.org/

buonorus. DnextponHslit yueonuk - https://biologylib.ru/catalog/

CoBpemenHblie ypoku Ouomnoruw - https://biology-online.ru/

OO6pa3oBarenbHbIii mopTai 11 MoAroToBkH K sk3ameHam CJJAM I'MA: Pemry BIIP -
https://sdamgia. ru/

OO6pazoBarenbHblii opTai st yuutens Ypok.PD

Bupryansnas oOpa3oBarenbHas naboparopus - https://www.virlab.net/https://resh.edu.ru/
https://foxford.ru/

https://interneturok.ru/



https://learningapps.org/

buonorus. Dnexrponnslit yueouuk - https://biologylib.ru/catalog/

Copemennblie ypoku ouomoruw - https://biology-online.ru/

OO6pa3zoBaTenbHBIN MOPTAI JUIsl TOATOTOBKH K dk3ameHaM CJIAM I'MA: Pemry BIIP -
https://sdamgia. ru/

OO6pa3zoBaTenbHBIN MOPTAT IS yuuTens Y pok.PD

Bupryasnbnas obpasoBaresnbHas saboparopust - https://www.virlab.net/https://resh.edu.ru/
https://foxford.ru/

https://interneturok.ru/

https://learningapps.org/

Bbuonorus. DnekTponublit yuebnuk - https://biologylib.ru/catalog/

CoBpemeHnHble ypoku ouosorun - https://biology-online.ru/

OO6pa3oBarenbHbIii mopTai I MoAroToBky k sk3ameHam CJJAM I'MA: Peury BIIP -
https://sdamgia. ru/

OO6pasoBarenbHblil mopTan it yuutens Ypok.PO

BupryanbHas odpasoBatenbHast tadoparopus - https://www.virlab.net/https://resh.edu.ru/
https://foxford.ru/

https://interneturok.ru/

https://learningapps.org/

buonorus. DnextponHblit yueonuk - https://biologylib.ru/catalog/

CoBpemennble ypoku ouonoruu - https://biology-online.ru/

OO6pa3oBarenbHbIii mopTai 11 MoAroToBkH K sk3ameHam CJJAM I'MA: Pemry BIIP -
https://sdamgia. ru/

OO6pazoBarenbHblii opTai st yuutens Ypok.PD

Bupryanbnas oOpa3oBarenbHas naboparopust - https://www.virlab.net/

MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE OBPA30BATEJIBHOI'O



ITPOLIECCA

YYEBHOE OBOPYTIOBAHUE

1. 'epbapuu, mwoctpupyromre Mophoiornieckrue, CHCTeMaTHYeCKie MPU3HAKU PACTCHUIH,
9KOJIOTMYECKHE OCOOCHHOCTH Pa3HbIX TPYIII.

2. Mynsixu

3. CnpaBo4HbIe TaOIUIIBI

OBOPYIOBAHUE JUUIA ITPOBEAEHM A JIABOPATOPHBIX, IPAKTUYECKUX PABOT,
JEMOHCTPALIUI

1. KoMIuieKT nmocyibl U MPUHAJICKHOCTEH I TPOBEICHUS JIabopaTOpHBIX padoT (BkimtouaeT
NOCyAy, IpenapoBagbHbIe MPUHAIKHOCTH, TOKPOBHBIEC U MTPEIMETHBIC CTEKIIa U . ).

2. Jlyna pyunas.

3. MukpockorI 1abopaTOpHBIH.

4. HudpoBoit MUKPOCKOII.

5. MynbTUMEUIAHBINA IPOEKTOP.

6. KoMnprorep MyabTUMEIUHHBIN.
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