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HHOACHUTEJIbBHASA 3ATINCKA

Pabouas mporpamma ydeOHOTO TpenMera «bHOJOTHS» Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBanusi Ha 0a30BOM YpOBHE COCTaBjieHa /Uil OOYYalOUIUXCS, COACPXKALIMXCS B
UCTIPAaBUTENILHBIX YUPEKACHUSIX, PACIIOJIOKEHHBIX Ha Tepputopun Pecryonuku Komwu, B ymcio
KOTOPBIX BKJIFOYCHBI HCIPABUTEIbHBIC KOJOHUM W CIEICTBEHHBIC H30JIATOPHI YTIPaBICHUS
(benepanbHOl CitykObl HCIIOHEHUs Haka3aHuil o Pecniydnuke Komu (manee — UY YOCUH).

PabGouas mporpamMma paspaboraHa Ha ocHoBe PDenepanbHOro 3akoHa Poccuiickoit
@enepaunu ot 29.12.2012 Ne 273-®3 «O6 oOpasoBanuu B Poccuiickoit ®denepaunn»; B
COOTBETCTBUH ¢ TpeOoBaHUSIME DeepaaIbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTA
cpenHero obmiero oOpazoBanus (mpuka3 MunoOpHayku Poccum ot 17.05.2012 Ne 413) u
®denepansHOil  00pa30BaTENBHON MPOTpaMbl CPEAHETO OOIIero oO0pa3oBaHUs, a TaKKe
OpUEHTHPOBaHA Ha IIEJIEBbIE OPUEHTHPHI, cHOpyIMpOBaHHBIE B (eAepaabHONW TporpaMme
BOCITUTAHMSL.

[Tpu pa3paboTke TpOrpaMMbl IO OHOJOTHH TEOPETUYECKYIO OCHOBY JUIS OMpPEICIICHHS
MOJX0A0B K (opMUpOBaHHIO coJepkaHus YydeOHoro mpenmera «buonorus» cocraBwIn:
koHrentyanbHbie mojoxkeHus OI'OC COO o B3auMoOOYCIOBIEHHOCTH IIEJICH, COAEpKaHUS,
pe3ynpTaToB O0y4deHHUs W TPeOOBaHUII K YPOBHIO MOATOTOBKH BBIMYCKHHKOB, TMOJOXKEHHUS 00
OOMMX MEeNSIX W MPHUHIUIAX, XapaKTEPU3YIONINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmero obpazoBanust B Poccuiickoit denepannn, a TakKe MOJIOKEHUS O crienudrke OMOI0TuHy,
e 3HAUYEHWU B TO3HAHUM KUBOW MPHUPOABI U O0OECIEYEHHH CYIIECTBOBAHUS YEJIOBEUECKOTO
obuiectBa. CorsilacHO Ha3BaHHBIM MOJI0KEHHSIM, OIIPEIEIICHbI OCHOBHbIE (DYHKITUH TPOTPAMMBI 10
Oounosioruu u €€ CTPyKTypa.

[Iporpamma mo 6uosoruu Aa€t mMpeacTaBiICHUE O IENsIX, 00 00IIel cTpaTeruu 00ydeHus,
BOCIIUTAHHUS M pa3BUTHA, OOydalolIuMxcs cpeacTBamMu ydyeOHoro mpenmera «buomorusy»,
ompezenseT o0s3aTeIbHOE MPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpy, pachpeiesieHue Io
paszenaM U TeMaM, PEKOMEHIyeMYIO IMOCJIeI0BaTeIbHOCTh M3y4eHHs] y4eOHOro marepuaia ¢
y4ETOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JIOTMKU 00pa3oBaTelIbHOIO Mpolecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYaIONINXCS.

B mporpaMMe 1o OHMOJOTMHM Tak)Ke YYMUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpeJAMETHBIM M MPEIMETHbIM pe3yiapTaTaM oOy4deHHs B (OpMUPOBAHUU
OCHOBHBIX BUJIOB YUeOHO-TI03HABATEIbHON JAEeSITeNbHOCTH/YUeOHBIX AeUCTBUM, 00YyJaIOUIUXCS O
OCBOCHHIO COJICPKaHUS OMOJIOTHYECKOTO 00pa30BaHUsI.

B mporpamme no 6uonorun (10—-11 kmaccel, 6a30BbIil ypOBEHB) pealn30BaH MPUHIUI
MIPEEeMCTBEHHOCTH B H3Y4YeHHUU Ouosoruu, Omaromaps dYemy B HeW MNpOCMATpUBAETCS
HaIMpPaBJICHHOCTh HA Pa3BUTHE 3HAHUM, CBSI3aHHBIX ¢ (DOPMHUPOBAHUEM E€CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, I[IEHHOCTHBIX OpPUEHTAIMH  JHYHOCTH, OSKOJOTHYECKOTO  MBIIUICHHUS,
NpPEJCTaBICHUH O 37J0pOBOM o0O0pa3e KH3HM U OEpeKHbIM OTHOIIEHHEM K OKpYyXaromei
npupoHoi cpene. [loaTomy Hapsy ¢ U3ydeHHueM 001eON0IOTHYECKUX TEOPH, a TaKXKe 3HAHUH
O CTPOEHHH HBBIX CHUCTEM pPa3HOTO paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B HHUX
MIPOLIECCOB B MPOrpaMMe M0 OMOJIOTHH YIeJI€HO BHUMAHUE UCTIOIb30BAHUIO MOJTYYEHHBIX 3HAHUIN
B TOBCEJHEBHON JKM3HHM [UIsl pEIICHUS MPHUKIATHBIX 33/7a4, B TOM 4HCIe: MPOo(UIaKTUKU
HACJECTBEHHBIX  3a00JIEBaHUN  4YeNOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYIbTHPOBAHMUS,
000CHOBaHMS KOJOTMYECKH I€JIeCO00Pa3HOTO MOBEACHUS B OKpYXarollel MpUpOTHON cpene,
aHallM3a BIMSHUS XO3SWCTBEHHOM [EATEIBHOCTH 4YEJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
MCKYCCTBEHHBIX DKOCHCTEM. YCHUJICHHE BHUMAaHUs K MPUKIAAHON HAIMPaBICHHOCTH Y4eOHOTO
npeamera «bruosorusy MpOJTUKTOBAHO HEOOXOIUMOCTHIO 00eCHeueHHs! YCIOBUN JUIS pElIeHus
OJIHOM M3 aKTyaJbHBIX 3a]1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
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¢dopmupoBanue y oOydaromuxcsi CIIOCOOHOCTH aJaNnTUPOBATHCS K W3MEHEHHSIM ITUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buosoruss Ha ypoBHe cpemHero oOmero oOpa3oBaHHs 3aHMMaeT BaxHoe Mmecto. OHa
oOecrieunBaetr (popmupoBaHue y OOydaromuXcsi MPEACTABICHUH O HAyYHOH KapTUHE MUpA,
pacuupsieT 1 0000IIaeT 3HaHUS O )KUBOU NMPUPOAE, €€ OTIMYUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLUUHU, CO3MaET YCIOBHS JUIS: TO3HAHHS 3aKOHOB >KMBOH IPHPOIBL,
(dopmupoBanus (YHKIHOHATBHON T'PAaMOTHOCTH, HABBIKOB 3JI0POBOTO W Oe30MacHOro oodpasza
KU3HHU, IKOJIOTUIECKOTO MBIILICHUS, ICHHOCTHOTO OTHOIICHHUS K KUBOW MPUPOJIC U YCIIOBEKY.

Bonpiioe 3HaueHWe OHWOJIOTHS WMEET TAaKKe JUISl PEIICHUS BOCIHUTATCIBHBIX |
Pa3BUBAIOIINX 33]1a4 CPeAHEro o01iero oopazoBanusi, coruain3anuu ooydarommxcsa. N3yuenue
OHoJIoTHH 00eCIIeYrBACT YCIOBUS ISl POPMHUPOBAHUS HHTEIUICKTYAIBHBIX, KOMMYHHUKAIIMOHHBIX
U HWHOOPMANMOHHBIX HABBIKOB, JACTETHUYECKOH KYJIbTYphI, CIIOCOOCTBYET HMHTErpallUN
OMOJIOTUYECKUX 3HAHUM C MPEICTAaBICHUSAMM W3 APYrMX Y4eOHBIX NPEIMETOB, B YaCTHOCTH,
¢usuku, XuMuHu 1 reorpadun. HazBaHHBIC MMOJIOKEHUS O MPEIHA3HAUYCHUU YIeOHOTO MpeaMera
«bronorus» cocTaBUIIM OCHOBY JUTS OTIPEACIICHUS TI0IX0/I0B K OTOOPY M CTPYKTYPHPOBAHHIO €r0
COJIepKaHus, TIPE/ICTABICHHOTO B TIPOTPaMMe 110 OMOJIOTHH.

OT60p conepkanust yaeOHoro mpeamera «buosorusy Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIHHA KYJIBTYPOCOOOPa3HOTO TIOJX0/Ia, B COOTBETCTBUU C KOTOPHIM OOYYArOIIUECs JAOKHBI
OCBOWTH 3HAHUS W YMEHHsI, 3HAUMMbIC JUII (POPMUPOBAHUS OOIICH KYIbTYPHI, OMPEICIISIONINE
aJIeKBaTHOE TIOBEJCHUE YENIOBEKa B OKpPYKAIOUIEH NPUPOJHOW cpene, BOCTpEOOBaHHBIE B
MMOBCETHEBHOW JKU3HU U MPAKTHUECKOW aesarenbHocTH. Oco0oe MecTo B 3TOM cHCTeMe 3HAHUU
3aHUMAIOT D3JIEMEHTHI COJEpXKAaHMs, KOTOpPbIE CIY)XaT OCHOBOH it  (OPMHPOBAHUS
MPEJCTaBICHU O COBPEMEHHOW eCTeCTBEHHO-HAYYHOW KapTHHE MHpa M I[IEHHOCTHBIX
OPHEHTALMIX JTUYHOCTH, CITIOCOOCTBYIONINX TYMaHU3AI[UH OMOJIOTUYECKOTO 00pa30BaHus.

CrpykTypupoBaHHE COJEp)KaHUS Y4eOHOro Marepuaia B HporpamMme Mo OHOJIOTHH
OCYILIECTBJICHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENbHBIX OCOOEHHOCTSAX
KHUBOU MPUPOIBL, 0 €€ YPOBHEBOM OpraHu3alliy U SBOJIIOIUU. B COOTBETCTBHUY C 3TUM B CTPYKTYpE
yueOHoro npeamera «buosorusy BblAeNEHbI CIEAYIOIINE coaepKaTeNbHble JIMHUU: «buonorus
Kak Hayka. MeTo/ibl HaydHOTO Mo3HaHusA», «KieTka kak Ouosiornyeckas cucreMay, «Opranusm
Kak OmoJsiornueckas cucrema», «Cucrema 1 MHOTOOOpa3ue OpraHudeckoro Mupa», « BOJIONUS
KUBOU MPUPOAB», « IKOCUCTEMBI U MPUCYLTUE UM 3aKOHOMEPHOCTH.

Peanusanus paboyeil mporpammsel yueOHOTO npeaMeTa «buoorush oCyIiecTBISeTCs Cpeau
oOyuaronuxcs, cojepxkamuxcsi B MY, uro 0OBbEKTUBHO OOSI3bIBACT YUYMTENECH OCYLIECTBISTDH
00pa30BaTeNbHYIO JIEATENBHOCTh C YU4eTOM crneuu(uku (yHKIMOHUPOBAHMS HCIPABUTEIBHBIX
yupexieHuii. OfHa U3 OCHOBHBIX OCOOEHHOCTEH BeJeHHsI 00pa3oBaTeNbHOUM /IeATEIbHOCTH B
YCIOBUSX HCIPABUTENBHBIX YUPEKJIECHUI COCTOMT B TOM, 4YTO €€ YYEHUKH (aKTHUECKH
CYHIECTBYIOT B JBYX pEAIbHOCTSIX — C OJHOW CTOPOHBI, JHIA, HAPYIIMBIINE 3aKOH U
conepskamuecs B 1Y, ¢ apyroit — 370 y4eHHKH, KOTOPbIE 005S3aHbI, MPEXK]IE BCETro, COOM0IaTh
pEeXKUMHBIE TPEOOBAHUS U YTBEPKICHHBIN pacniopsaok aHs Y. DTuM Bo MHOTOM ONIpEAETSIOTCS
(dbopmMbI paboThl U y4yeOHbIE MeJarornueckue TexHoaoruu. Huskuil crapToBblil o3HABATENbHBII
yYpOBEHb, HECOOTBETCTBHE OHOJIOTUYECKOTO BO3pacTa Kiaccy oOydeHus (kKareropus
oOyuaromuxcsa coctabisgeT oT 13 mo 30 7ier), HegocTaTOYHAs MaTepHalbHO-TEXHUYECKas 0asza
HCIPAaBUTENBHBIX YUPEKICHHH, 0TCyTcTBHE ceTu «VIHTepHET» B y4eOHBIX KJlaccax M TPYIHOCTH
MPOHOCA JJIGKTPOHHBIX HOCUTENEeH Ha pEeKUMHYIO Tepputoputo WY, TpymoBas 3aHATOCTH
oOyuaronuxcs Ha MPEANPUATUAX COOCTBEHHOTO MPOU3BOJICTBA HCIPABUTEIBHBIX YUPEIKICHHIA
SBJIIOTCSI OOBEKTUBHBIMH TPEMATCTBUSAMHU JIJISl UCTIONB30BaHUs TPAAULIUOHHBIX (OpM pabOThI,
OOLIEPUHATHIX AJIs1 00pa30BaTENbHBIX YUPEKICHUM.

Orpann4eHHOE KOJUYECTBO YUE€OHBIX MOMEIICHUA B UCHPABUTEIBHBIX YUPESKICHUSIX U
HEO0OXOIUMOCTh COOJIIO/IEHUSI PEKUMHBIX TPeOOBaHUM, MCKIIOYAIOT BO3MOXHOCTH MPOBEACHUS
1abopaTOPHBIX U MPAKTHUECKUX pa0OT HA YIEOHBIX 3aHATHUAX 11O IPEIMETY.

C y4eToM MMEOLMXCsl 0COOCHHOCTEH, B COOTBETCTBUU C TPEOOBAHUSAMU JIEHCTBYIOLIETO
3aKOHOJATENhCTBA OOyYeHUE OCYIIECTBISETCS B OYHOM, OYHO-3a0YHOW M 3a04HOM (popmax B
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COOTBETCTBUH C y4eOHBIMHU ITUIAHAMH U KAJICHAAPHO-TEMATHYECKUM TUIaHUPOBAHUEM.

Henp wm3ydyenus ydebnoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE — OBIAJICHUE
o0yJaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJILHOW OpraHu3allid KHUBBIX CHCTEM
Pa3HOro paHra u npuoOpeTeHrne YMEHUN UCIOJIb30BaTh 3TU 3HAHUS JJIsl TPAMOTHBIX JECHCTBUM B
OTHOIIECHUH OOBEKTOB JKUBOM MPHUPOIBI U PEIICHUs a3 IMYHBIX KU3HEHHBIX MPOOIIEM.

JlocTiokeHne menu u3ydeHus ydeOHoro npeamera «buomorus» Ha 06a30BOM ypOBHE
o0ecrieunBaeTCsl peICHUEM CIIEAYIONUX 3a1ay:

OCBOEHHE 00YJaIOUTMMHCS CHCTEMBI 3HAHUN 0 OMOJIOTUYECKUX TEOPHUSX, YUCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, [paBWiIax, CIyXKalluX OCHOBOM aiusi  (popMHUpOBaHUS
IIPEJICTABICHU O EeCTECTBEHHO-HAYyYHOM KapTHHE MHpa, O METOJaX HAay4YHOI'O I[O3HaHUA,
CTPOEHUHM, MHOTOOOpa3sMu U OCOOEHHOCTSIX >KMBBIX CHCTEM pa3HOIO YpPOBHS OpraHu3allvy,
BBIJAIOIINXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEI0OBAaHUSAX B OMOJIOTUY;

¢bopmupoBaHHe y OOydarolUMXcs MO3HABATEIbHBIX, HWHTEUIEKTYAJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH B Ipolecce aHaNIM3a JaHHBIX O MyTSX Pa3BUTHUS B OMOJIOIMM HAay4YHBIX B3IJISAOB,
uJeH U MoAX0/I0B K MU3YYEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aluy;

CTaHOBJIEHHME Yy OOy4aromuxcsi oOmel KylnbTypbl, (QYHKIMOHAJIBHONH TI'PaMOTHOCTH,
pa3BUTHE YMEHHM OOBSACHATH U OLIEHUBATH SBJIEHUS OKPYXKAIOIIEr0 MUpa >KMBOW NMPUPOIbI Ha
OCHOBAHUU 3HAHUI U OTBITA, MOTYYEHHBIX IPH U3YYEHUH OUOJIOTHH;

(dbopmupoBaHre y oOOydyaroUIMXcs YMEHUU WILTIOCTPUPOBATh 3HAu€HUE OHOJOTHYECKUX
3HAHUW B TNPAKTUYECKOW MAESITETbHOCTH YEJOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIMHCKHX
TEXHOJIOTUH ¥ arpoOUOTEXHOJIOTHIA,

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHMS YEJIOBEKOM KUBOW MPUPOIDI,
HE00X0IMMOCTH OEpeKHOTO OTHOIIEHHS K HEW, COOMIOICHUS STUYECKUX HOPM TpHU NMPOBEAECHUN
OMOJIOTMYECKUX HCCIIEI0BAHUN;

OCO3HAHHE IIEHHOCTH OMOJIOTMYECKUX 3HAHUM [UIS TOBBIIICHHS] YPOBHSI IKOJIOTUYECKOM
KYJIbTYpBbI, 7151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MpUMEHEHHE NPUOOPETEHHBIX 3HAHMM W YMEHHI B IMOBCEIHEBHOMN JKHU3HM I OLIEHKH
MOCJICICTBUN CBOEH JEATEIBHOCTH IO OTHOIICHHWIO K OKPYXKaloIlel cpene, COOCTBEHHOMY
3I0POBBIO, 000CHOBAHUE U COOIIOIEHNE Mep TTPO(DHUIaKTHKN 3a00IeBaHU.

PaGouas nporpamma yue6HOTro mpenmera «buosnorusy obecrnieunBaeT peanu3alinio MOy
«IxoNbHBIN ypOK» U AOCTHXKEHHE Lelel IMIaHUPYEeMbIX pPe3yJbTaTOB pabodeil MmporpaMMbl
BOCITUTAHHUSL.

B paboueii mporpamme yueGHOro mnpeamera «buosiorus» mnpeacraBieHbl TeMaTHYECKOE
IUIAaHUpOBaHUE MO BceM (opmaM OOydeHHs: OYHOW, OYHOW-3a0YHOW M 3a04HOU (hopmam.
[ToypouHoe miaHupoBaHUE B COOTBETCTBUU C (penepanbHOM paboueil mporpammoil y4eGHOTro
npenMera «broiorusy nokazaHo TOJIBKO 10 04HOU dopme oOydenus. [loypouHoe mianupoBaHue
[0 OYHO-320YHOW U 3a04HOW ¢opmamM OOydeHUs OTPaKEHO B KaJeHIAPHO-TEMaTUYECKOM
TUTAHUPOBAHUH YUUTENIEH-TIPEIMETHUKOB.

Jliis uzyuenusi Ouosoruu Ha 6a30BOM YpOBHE cpeiHero oOmiero oopazoBaHus Mpu OYHON
dbopme oOyuenus orBoautcs 68 yacos: B 10 kinacce — 34 yaca (1 yac B Henento), B 11 kinacce — 34
yaca (1 gac B Hezel0).

Ha u3ydenune OnoJiorun Ha ypoBHE Cpe/iHero o0mero oopazoBanus B 0UHO-3a04HOM popme
BCEro OTBOAMTCA 68 yacoB, U3 KOTOPHIX 68 yacoB - B ouyHOU (opme (ayauTopHo): B 10 Kinacce —
34 yaca, B 11 knacce — 34 4aca.

Ha n3ydenue 61osorum Ha ypoBHE CpeHero oo1ero oopazoBaHus B 3a04HOM popme Bcero
OTBOJAUTCS 68 UacoB, U3 KOTOPBIX 68 yacoB - B 04HOI1 (hopme (ayauTopHo): B 10 kitacce — 34 yaca,
B 11 xnacce — 34 yaca.

HenenbHass Harpyska ydeOHoro mnpeamera «buonorus» mo KiaccaMm IpeacTaBieHa
CJIEYIOIUM KOJMYECTBOM YacCOB:

dopma 00yueHusn KosmnuecTBo 4acoB B He/les110 (04HO/3209HO)
10 kaace 11 kaace




ouHas Gopma 1 1

OYHO-3320YHAas 1/0 1/0
dbopma
3a04Has popma 1/0 1/0

COIJEP KXAHUE OBYUYEHUA

10 KJIACC

Tema 1. buoJsiorust Kak Hayka.

buonorus kak Hayka. CBs3b OMOJOTMHM C OOIIECTBEHHBIMU, TEXHUYECKUMHU U JIPYTUMH
€CTECTBEHHBIMU HayKaMmu, (uiocoueit, dTUKOW, ICTETHKON u mpaBoM. Poib Ouosiornu B
(hopMHUpOBaHUM COBPEMEHHOM Hay4dHOU KapTUHBI MUpa. Cuctema OMOJIOTHYECKUX HaYK.

MeTo1bl TO3HAaHUS KUBOW TPUPO/IbI (HAOMI0IEHUE, SKCIIEPUMEHT, ONMCAaHNEe, U3MEPEHHUE,
KJ1accu(UKaus, MOJIeIMpOBaHHe, CTaTUCTUYECKasi 00pabOTKa JaHHBIX).

JleMOHCTpauuu (UCHOTIb306AHUE 8UOCOMAMEPUATINE) .

IMoptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon u ®@. Kpuk.

Tabnuiel 1 cxeMbl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlaGopaTopHble H NpaKTHYeCKHe PadOThI (HCIIOIB30BAaHUE BUICOMATEPHAIIOB)

[Ipaktnueckas pabGota Ne 1. «Mcnonb30BaHHWE pa3IUYHBIX METOJOB MPU U3yYEHUH
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3AIHS.

JKuBwie cuctembl (OMOCHCTEMBI) Kak TpeaMeT u3ydeHus Ouosioruu. OTinune >KHBBIX
CUCTEM OT HEOPraHUYEeCKOU MPUPOJIBI.

CpoiicTBa OwmocucTeM W WX pa3HOOOpa3ue. YPOBHHM OpraHu3alvd OWOCHUCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTEOIICHOTUUECKHH ), OMOC(EPHBIN.

JleMOHCTpaUuu (UCHOIb306AHUE BUOCOMAMEPUATINE)

Tabnuibl U cxeMbl: «OCHOBHBIE MPHU3HAKU KU3HW», «YPOBHU OPraHU3AlMHU KUBOM
MIPUPOIBI».

Oo6opynoBanue: Moaens Moiekyasl JJHK.

Tema 3. XuMuYeCKHUil COCTAB U CTPOEHHUE KJIETKH.

XUMUYECKUH COCTaB KIETKU. XUMHUECKHUE SJIEMEHThI: MAaKPOAJIEMEHThI, MUKPOJJIEMEHTHI.
Bona u MuHepalibHbIE BEleCTBa.

OyHKIMM BOJBI M MHHEpAIbHBIX BelIeCTB B KieTke. Iloanep:kaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue 6ekoB. AMHHOKHCIOTHI — MOHOMEPHI OenkoB. Hezamennmeble u
3aMEHHMMBbIE aMUHOKHCIIOTHl. AMUHOKHCIIOTHBIHN COCTaB. Y POBHU CTPYKTYPbI OETKOBOM MOJIEKYJIBI
(mepBUYHAas, BTOpUYHAS, TPETUYHAS U YETBEPTHYHAS CTPYKTYpa). XHUMHUUYECKHE CBOWCTBA OEIKOB.
buonornyeckue pyHKIUN OEIKOB.

®epMeHTHl — Ouonoruueckue karanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIA IEHT,
cyOctpatHas crneuuduuHocTh. Kodepmentsl. Burtamunbel. Otinuus  ¢GepMEHTOB  OT
HEOPraHMYECKUX KaTaln3aToOpOB.

VYraeBoJibl: MOHOCaxapu/Ibl (TIH0K03a, prbo3a U 1e30KCHpu003a), Aucaxapusl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJIMKOTeH, IeJUTo03a). buomornueckue QyHKIUU
YTJIEBOJIOB.

Jlunuasl:  Tpurnuiepuabl, Qgochoaunuasl, crepouibl. [ 'uapoduiabHO-TUAPOPOOHbIE
cBoiicTBa. buonornueckue Qpynxnuu nunuaoB. CpaBHEHHE YII€BOJOB, OSIKOB U JMIUAOB KaK
HCTOYHUKOB PHEPIHH.




Hyxneunossie kucnotsl: JJHK u PHK. Hykneortuasl — MOHOMEPB! HYKIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxumu PHK. Bugsr PHK. AT®: crpoenune u
byHKIMH.

[uronorus — nHayka o kierke. Kileroynass teopus — NpuMep B3aUMOACUCTBUSA UACH U
(axTOB B HAYYHOM TMO3HAHUH. METOIbI U3YYCHHS KIIETKH.

Krnetka kak nenoctHas xuBasg cucrema. OOLIMe NpU3HAKK KIETOK: 3aMKHYTasi HapyKHasl
MemOpana, mosexynbl JJHK kak reneTrueckuii armapar, CucTeMa CHHTe3a Oenka.

Tumbl KJIETOK: dJyKapuoTWdyeckas W mnpokapuoTudeckas. (OCOOSHHOCTH CTPOCHHSA
MpoKapuoTHieckoi kietku. Kietounas crenka Oakrepuii. CTpoeHUE SyKapUOTHUECKON KIIECTKHU.
OCHOBHBIE OTINYHNS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, IIMKOKAIMKC, UX (DYHKIUH.
[Inasmatuueckass memOpaHa, €€ cBoiictBa W (yHkuuu. lluTomnazma u €€ opraHouibl.
OnnomeMOpannblie opranouas! kietku: JIIC, annapar ['onbaxu, mu3zocomsl. [loayaBTOHOMHBIE
OpraHoubl KIETKH: MUTOXOHJIPHUH, T1acTubl. [IporcxoxaeHrne MUTOXOHIpU U riacTul. Bujiel
mwiactug. HememOpaHHbIe OpraHOWIbl KIETKUA: PUOOCOMBI, KJIETOYHBIM IEHTp, LEHTPUOJIH,
PECHUUKH, KI'yTHUKU. DYHKIIMN OpraHouI0B KJIETKU. BritoueHus.

SAnpo — perynaropHsiii neHTp KkieTku. CTpoeHue sapa: sifaepHas 00o0Ji0uKa, KaproIiazma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KIIETKE.

JleMOHCTpauuu (UCHOIb306AHUE 8UOCOMAMEPUATINE) .

IMoprpetsl: A. JleBenryk, P.I'yk, T.IBann, M. lllneiinen, P.Bupxos, [Ix. Yotcon,
@. Kpuk, M. Yunkunc, P. @panxnun, K. M. bap.

Jlnarpammel: «Pacnpenenenue  XUMHYECKUX  DJIEMEHTOB B HEXHBOW  MPUPOAE»,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B JKMBOW MPUPOJIEN.

Tabmuiel u cxemsl: «Ilepuonnyeckass Tabaua XMMHUYECKUX 3JEMEHTOB», «CTpoeHHe
MOJIEKYJNBI BoJbl», «bruocunTtes 6enka», «CTpoeHne MoJeKkyisl 6enka», «CtpoeHue GpepmeHTay,
«Hyxnennossie kucnotel. [IHK», «Ctpoenue monekynbl ATDy», «CTpoeHue 3yKapuoTHYECKON
KIeTKW», «CTpOeHHE KUBOTHOM KIETKW», «CTpOEHUE paCTUTENIbHON KIETKW», «CTpoeHue
MPOKAPHUOTHYECKON KIETKW», «CTpOEHHUE s/Ipa KIETKWY, «YTIEBOABDY, «JIUmuasn».

O6opynoBaHKe (UCIIONB30BAHUE BHACOMATEPHAIOB) CBETOBOW MHUKPOCKOI, 00OpyI0BaHHE
JUIS TIPOBEJeHUs] HAOMIOACHUM, U3MEPEHUH, SIKCIIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX,
KUBOTHBIX U OaKTepUaTbHBIX KJIETOK.

JlaGopaTopHble M IpaKTHYecKHe padoThl (KCHOIb30BaHUE BHICOMATEPHUATIOB)

JlaGopatopnass padota Ne 1. «M3ydeHue KaTaIMTHYECKOM aKTUBHOCTH (EpMEHTOB (HA
MpUMepe aMuUIa3bl WK KaTajaasbl)y.

JlaboparopHas pabota Ne 2. «M3ydeHue cTpoeHHsI KIETOK pacTEeHUIL, )KUBOTHBIX U OaKTepuit
0] MUKPOCKOTIOM Ha FTOTOBBIX MUKPOIIPENAPATaX U UX OTHCAHUEN.

Tema 4. ’KuznenesiTeJLHOCTh KJIECTKH.

OOMeH BelIecTB, WM MeTa00JIM3M. ACCUMUIIALINS (TTACTUYECKU OOMEH) M AMCCUMUIISIUS
(3HepreTuyecKkuii OOMEH) — JIB€ CTOPOHBI E€IMHOTO Ipoliecca Merabosu3Mma. Poiib 3aKOHOB
COXpPaHEHUs BEIIECTB ¥ SHEPTUU B IOHUMAHUU METa0OIU3MA.

Tunbr oOMeHa BemiecTB: aBTOTPO(HBIN U rerepoTpodHbii. Poiabs depMeHTOB B 0OMeHe
BEIIECTB U MPEBPAILIEHUU YHEPTUU B KIIETKE.

®ortocunte3. CBetoBas u TeMHOBass (a3pl (orocuHTe3a. Peakuuu doTocuHTE3A.
D¢ddextuBHOCTH PoTOCHHTE3a. 3HaUeHUE HOTOCUHTE3A AT )KU3HU Ha 3emiie. BrnusHue ycnoBuii
cpenbl Ha (POTOCHHTE3 M CTIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCHUHTE3UpYIoIIUe OakTepuu. 3HAUYCHUE XEMOCHHTe3a MJs JKU3HH Ha
3emue.

DHepreTudeckuii oOMeH B KJeTke. Paciiernienne BemecTs, BEIACIEHUE U aKKYMYITHPOBAHHE
SHEPruu B KJIETKE. JTambl JHEpPreThueckoro odOmena. [nmkonm3. bpoxeHwe U ero BUIBL



Kucnopoanoe okwuciaeHue, Wiu KieToyHoe apixaHue. OkuciaurenbHoe (GochopuiimpoBaHue.
D¢ dexTHBHOCTD SHEPreTHIECKOr0 0OMEeHa.

Peakium wmarpuunoro cuHTe3a. [enermueckas unpopmamms u JIHK. Peamuszarms
TeHEeTHYeCKOi mH(popMau B KieTke. ['eHeTHUecKnii KoJ M ero cBoWcTBa. TpaHCKpuIuus —
maTtpuunblii cuaTe3 PHK. Tpancnsauus — 6unocunres 6enka. Dtambl Tpancisaiuu. KoxupoBanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Hexnerounsie ¢hopmbl sxu3Hu — BUpychl. Victopust otkpeitust BupycoB (/1. Y. ViBanoBckwuii).
OcoOeHHOCTH CTpPOEHHsS W KM3HEHHOTO IHMKIJIA BUPYcoB. bakrepmodaru. bonesHu pactenui,
KUBOTHBIX U 4Y€JOBEKa, BbI3bIBAEMbIE BUpycamH. Bupyc ummyHnonedpunura yenoseka (BUY) —
Bo30ymutens CIIMJla. OOpaTHas TpaHCKpUIIIUsS, peBepTaza W uHTerpasza. llpodummakruka
pacnpocTpaHeHus: BUPYCHBIX 3a00J1€BaHU.

JleMOHCTpauuu (UCHOIb306AHUE BUOCOMAMEPUATINE) .

IMoprpetsr: H. K. Konsuos, . Y. UBanosckuii, K. A. Tumupsses.

Tabnuiel u cxeMbl: «Tumst MUATAHUS, «MeTtabonmusmy, «MuTOXOHAPHUSY,
«QHepreTuueckuii oomen», «Xmnopomiact», «Dotocuntes», «Ctpoenue JIHK», «Crpoenue u
¢byHKIMOHUpOBaHWe reHa», «CuHre3 Oenka», «l'eHernueckuit  kom», «Bupycobi»,
«baktepuogarn», «Ctpoenne u xusHeHHbIH 1uKka Bupyca CIIMJla, Oaxkrepuodaray,
«Pemmukarus JTHK».

O6opynoBanue: moaenu-anmukanun «Yapoenue JJHK u tpanckpunmmsy, «buocunTes
6enka», «CTpoeHue KIeTKu», Moaens cTpykrypst JTHK.

Tema S. PazMHOKeHHe U HHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii nuki, wid kKu3HEHHbIM UK kieTkd. HMutepdasa u murtos. Ilpomeccsl,
npotekaromue B uHTepdaze. Permnmukanus — peaknus marpuuHoro cunreza J[HK. Crpoenue
XpoMocoM. XPOMOCOMHBIM HA0Op — KapHOTHUIL. JMIUTOMAHBIA M TaIUIOUIAHBIA XPOMOCOMHBIC
Habopbl. XpoMaruabl. Llurosornyeckne OCHOBBI Pa3MHOKEHHUS M MHAWBUAYAJIBHOTO Pa3BUTHUSA
OpPraHU3MOB.

Henenue knetkn — muto3. Ctaguu muto3a. [Iporeccsl, Mpoucxoasime Ha pa3HbIX CTAUAX
MHUTO3a. BHOJIOrNYeCcKil CMBICII MUTO3a.

IIporpammupyemasi rubesb KJIETKH — aloTo3.

®dopMbl pa3MHOXKEHUS OPraHU3MOB: OecroJioe U NoJjioBoe. Bupl Oecrnonoro pasMHOKEeHHU:
JIeJICHUE HaJlBOE, NOYKOBAHHWE OJHO- M MHOTOKJIETOUHBIX, CIOPOOOpa3OBaHHUE, BEreTaTHBHOE
pa3MHOKeHHE. VICKyCCTBEHHOE KJIOHUPOBAHUE OPIaHU3MOB, €r0 3HAYCHUE VISl CEJICKLUU.

[TosoBoe pa3MHOXKEHME, €ro OTINYUSA OT OECIOJIOrO.

Meiio3. Craguu meiiosa. I[Ipoueccol, mpoucxoasnume Ha craausx Meiosa. [loBeagenue
XpoMmocoM B Meiio3ze. Kpoccunrosep. buosiornueckuii CMbICT M 3HAaUEHUE MeH03a.

I'ameTorenes — mporecc 00pa3oBaHuUs MOJOBBIX KIETOK y KUBOTHBIX. Ilosi0BBIE JKeTe3bl:
CEeMEHHUKU M sSUYHUKHU. OOpa3oBaHuE U pa3BUTHE MOJIOBBIX KJIETOK — raMmeT (CrepMaTo30uj,
AWLEKIeTKa) — chepMaToreHe3 U oBoreHe3. (OcCOOEHHOCTH CTPOCHMs SHIEKIETOK H
cnepmaro3onoB. Omionorsopenue. [lapreHorenes.

WnnuBuayansHoe pasBuTHe (OHTOreHe3). OMOpHUOHAIbHOE pa3BUTHE (dMOpHOTEHE3).
Otanbl SMOPHOHAIBHOIO Pa3BUTHs Yy MO3BOHOYHBIX JKMBOTHBIX: JApPOOJIEHHE, TracTpyJisLus,
opranorenes. IloctamMOpuonansHOe pa3BuTHe. THITBI TOCTAIMOPUOHAIBHOTO PAa3BUTHA: MPSIMOE,
HenpsiMoe (IMYMHOYHOE). BiusiHMe cpeasl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3BIBATh BPOXKAEHHBIE YPOACTBA.

Poct u pa3sutue pactenuii. OHTOreHe3 LIBETKOBOI'O PACTEHHUS: CTPOEHUE CEMEHHU, CTaIuu
pa3BUTHSL.

JleMoHCTpaUUu (UCROIb30BAHUE 8UOEOMAMEPUAIOB) '

TaOnuuel u cxembl: «@OpMbI pa3MHOMKEHHSI OPraHU3MOBY, «/IBOiHOE OIUIOIOTBOpEHUE Y
LIBETKOBBIX PaCTeHMI», «BererarnBHoe pa3MHOXKEHUE pacTeHuil», «Jlenenue kineTku OakTepuity,
«CTpoeHHe TOJIOBBIX KIETOK», «CTpoeHne xpomocomsl», «KieTouHslil mukim», «Permkanus
JTHK», «Muto3», «Meio3», «IIpsmoe u Henpsimoe pa3BUTHE», «I aMeTOreHe3 y MIEKOIUTAIOIINX
U 4eN0BeKa», «OCHOBHBIE CTAIMM OHTOICHE3A.
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O6opynoBaHue: MEKPOCKOT, MHKporpemnapaTbl «CrnepMaTro30uabpl MIIEKOTHTAIOIIETOY,
«Sinekerka miekonuTaronero», «Kapuokunes B kiieTkax KOpelika Jyka», MarHUTHast MOJIEIb-
anmuakanus «Jlenenue kierkn», moaens JJHK, moaens metadazHoi XpOMOCOMEI.

JlabopaTopHble U NPAKTHYeCKUE PA0OThI (KCIOIb30BAHUE BHICOMATEPUAIIOB)

Jlaboparopuas padora Ne 3. «Habmronenre MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JyKa Ha
TOTOBBIX MUKPOTIpENapaTax».

JlaboparopHas pabota Ne 4. «M3ydeHue CTpOSHHUS TIOJIOBBIX KJICTOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HacsieicCTBEHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum renetuku. FMcropuss pa3BuTus reHETHKUA. PoJib LUTOJIOTMM U
AMOPHOJIOTUN B CTAHOBJICHHH TCHETHKHU. BKIIa pOCCUUCKUX M 3apYOCIKHBIX YIEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TEeHETHKUA (TUOPUAOJNOTUYECKUN, IUTOTCHETHUYECKUH, MOJEKYISIpPHO-
reHetTudeckuii). OCHOBHBIE T€HETUUECKHE TOHATHS. [ eHeTHYeCKasi CHMBOJIMKA, UCTIOIb3yeMasi B
CXeMaXx CKpEeIIUBaHUM.

3aKOHOMEPHOCTH HacIIeIOBaHUS MIPU3HAKOB, YCTaHOBJICHHBIE I'. Mennenem.
MonoruOpuaHoe CKpeluBanue. 3aKoH eMHO00pa3us THOPUIOB MepBOTO MoKoJieHus. [1paBuio
JOMUHUPOBaAHUs. 3aKOH paclieryieHus mpu3HakoB. [umore3a uyuctoThl ramer. [lomHoe u
HETIOJTHOE TOMUHUPOBAHUE.

JurnOpugHoe  CKpeniuBaHWe. 3aKOH HE3aBUCHMMOTO  HACJIEIOBAHHWS  IMPU3HAKOB.
[{utoreHeTn4ecKkne OCHOBBI IUTHUOPUAHOTO CKpENIMBaHMs. AHAIM3UPYIONIEEe CKPEIIMBaHUE.
Hcnonp30Banme aHATM3UPYIOMIETO CKPEIIUBAHUS JI ONIPECIICHHsI TEHOTUIIA OCOOH.

CuerieHHoe HacjenoBaHue mpusHakoB. PabGora T.Moprana mo clemieHHOMY
HacJe0BaHUIo TeHOB. HapyllieHne crerieHnsi TeHOB B pe3ysIbTaTe KPOCCHHTOBEpA.

XpOMOCOMHasi TEOPHSI HACIEICTBEHHOCTHU. [ eHeTuYeCKe KapThl.

I'eneruka mona. XpoMOCOMHOE OMpeaeaeHre mnoia. AyToCOMbl U MOJOBBIE XPOMOCOMBI.
l'omorameTHble U reTeporameTHble OpraHu3Mbl. HaciienoBaHue NpU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

N3meHunBOCTh. BBl ©3MEHUMBOCTHU: HEHACIIECICTBEHHAA W HacyieACTBeHHas. PoJib cpembl
B HCHACJICJICTBEHHOW W3MEHYMBOCTH. XAapaKTEPUCTHKA MOIAU(PUKAIMOHHONW HW3MEHYHBOCTH.
Bapuanuonssiii psg 1 BapuanronHas kpuBas. Hopma peakuun npusHaka. KojguuecTBeHHbIE U
KaueCTBEHHBIC NMPU3HAKU U UX HOpMa peakiinu. CBoMCTBa MOIU(PUKAIIMOHHON N3MEHUNBOCTH.

HacnencrBenHasi, Wiy reHOTUNHYECKAs,, M”3MEHYMBOCTh. KoMOMHATUBHAS W3MEHYHBOCTb.
Meiio3 W TMOJOBOM TpOllECC — OCHOBAa KOMOWHATHBHOW W3MEHUMBOCTH. MyTalmoHHas
n3MeHYuBOCTh. Kiaccudukanus myranmii: reHHbIE, XpOMOCOMHBIC, TeéHOMHBIe. YacTtoTa W
NPUYUHBI MyTaluid. MyrtareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HACJIEACTBEHHOM
n3meHurBocty H. M. BaBuiosa.

BuesnepHas HaciIeACTBEHHOCTh U U3MEHUYHUBOCTD.

I'enetuxka uenoBeka. Kapuotunm denoBeka. OCHOBHBIE METOJIbI TE€HETUKH YEJIOBEKA:
reHealoTUYeCKuii, ONM3HELOBbIM, IMTOrCHETUYECKHI, OHOXMMHYECKUN, MOJEKYISIPHO-
reHetndyeckuii. COBpPEMEHHOE OIpeJeliCHUe TEeHOTHIIA: IOJHOTE€HOMHOE CEKBEHHUPOBAHMUE,
T€HOTHIIMPOBAaHKME, B TOM umcie ¢ nomoibio IT[P-ananmu3a. HacnencrBeHHbie 3a00seBaHMs
YyelnoBeKa: TreHHble Ooyie3HH, OOJIE3HM C HACIHEACTBEHHON MPEIpacroiokKeHHOCTHIO,
XpoMocoMHBIe Oone3HH. ComaTHueckue | TeHepaTUBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMMIEI 310poBOTO 00pa3a >KU3HH, TUATHOCTUKHU, MPO(PUIAKTUKYA U JIEYCHUS] TeHETHUYECKUX
Oone3nell. MeaMKO-TeHETHUECKOe KOHCYNbTUPOBAaHUE. 3HAUCHHE MEAUIIMHCKONW TEeHETHKU B
MPeIOTBPAILIEHUH U JICYCHUU TeHETUYECKIX 3a00JIeBaHU YeNOBEKa.

JleMoHCTpaUUu (UCROIb30BAHUE 8UOEOMAMEPUAIOB) '

Hoptpetst: I'. Mennens, T. Mopran, I'. ne ®puz, C. C. YerBepukon, H. B. Tumodees-
Pecosckuii, H. Y. BaBuos.

Tabauiel U cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHUE U €T0 IIUTOTEHETHYECKas OCHOBaY,
«3aKOH pacuIeIUIeHUs] M €ro IUTOTEHETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpemiuBanue», «lluTomornyeckue OCHOBBI JAUTHOPUAHOTO CKPEIIUBAHUSY,
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«Meino3», «B3auMo1eiCTBUE AJJIETBHBIX T€HOBY, «I €HETUYECKHE KapThl PACTEHUM, )KUBOTHBIX U
yenoBekay, «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEIOBAHUS, CIICTVICHHOTO C IOJIOM»,
«KapuoTunbl YenoBeka © JKUBOTHBIX», «BuIsl u3MeHUMBOCTHY, «MoaudpukamoHHas
M3MEHUMBOCTHY, «HacnenoBanmue pesyc-gakropa», «'eHeTHKa Tpymn KpoBW», «MyTamHoOHHas
U3MEHYUBOCTHY.

Ob6opynoBanue: MoJenu-ammInKanu  «MoHOTHOpUIHOE —CKpemuBaHue», «HemomHoe
noMuHUpoBaHuey, «lurnbpumnoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukponpemnapar «/po3zodunay (Hopma, myranuu GOpMbI KPbUTLEB M OKPACKH Teja), repoapuit
«I"opox OCEBHOW».

JlabopaTopHble U NPAKTH4YeCKHE PA0OTHI (KCIOIb30BAHUE BHICOMATEPUAIIOB)

Jlaboparopras padota Ne 5. «M3ydeHHne pe3ysbTaTOB MOHOTHOPUIHOTO U TUTHOPHIHOTO
CKpENIUBaHUs Y AP030(PHUIIBI HAa TOTOBBIX MUKPOIIPETIapaTax».

Jlabopatopnast padota Ne 6. «M3yuenne monudukarmoHHONM U3MEHUUBOCTH, MMOCTPOCHUE
BAPUALIMOHHOTO PsJia U BapUALlMOHHOW KPUBOI».

JlaboparopHas pabora Ne7. «AHanmu3 MyTauMid y Jpo30Quibl Ha TOTOBBIX
MHKpOIIpenaparaxy.

[IpaxTnueckas padota Ne 2. «CocTaBieHre U aHAIN3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexuust opranuzmMoB. OCHOBbI OMOTEXHOJIOTUH.

Ceneknusi Kak HayKa W TMPOIECC. 3apOKJICHHE CEJCKIMU W JAoMecTukarus. Ydenue H.
W. BaBunoBa 0 meHTpax MPOUCXOXKICHUS W MHOTO0Opa3usi KyJbTYpPHBIX pacTeHuil. LleHTpsI
MPOUCXOKACHUS JOMAITHUX KHBOTHBIX. COpT, TOpO/Ia, IITAMM.

CoBpeMeHHBIE METOJBI CEJNEKIIMU. MacCOBBIM W WHIWBHAYAIbHBIA OTOOPHI B CEJIEKIIUH
pacteHuid 1 KUBOTHBIX. OTieHKa dKCTepbepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — WHOPHIUHT.
Uucras muauns. CkpenuBanne YUCTHIX JTHHUE. ['eTeposuc, unu rubpuanas cuna. HepoacreenHoe
CKpemnBaHue — ayrOpuauHr. OrganéHHas rubpuauzanmuss U e€ ycnexu. MckyccTBeHHBIN
MYyTareHe3 M TMOJY4YEHHE NOJMIUIONAOB. JIOCTMKEHUS CENeKUWHW PpAaCTEHUH, KUBOTHBIX U
MHKPOOPraHU3MOB.

buoTtexHonorus kak oOTpaciab MPOU3BOACTBA. ['€HHAsT HMHKEHEpHUsA. ITalbl CO3JaHUA
pekomOunantHor JIHK wu Ttpancrennsix opranm3moB. Kierounas wumxenepusi. Kierodnsie
KyJIbTypbl. MUKpPOKJIOHAJIBHOE Pa3MHOXKEHUE pacTeHuid. KiloHnpoBaHue BBICOKOIIPOAYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M ITHYeckue mpodiemel. MO —
TFeHEeTUYECKU MOIU(ULIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpamu:

Ioptpetsr: H. U. BaBuiios, Y. B. Muuypum, I'. /I. Kapneuenko, M. ®@. MBaHoB.

Tabnuiel u cxeMmbl: kKapTa «lleHTpbl TPOUCXOXKIEHUS M MHOT000pa3usi KyJIbTYPHBIX
pactenuii», «Ilopoasl H1OMamIHUX XKUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHUui», «OtnanéHHas
rubpunmzamus», «Paborel akagemuka M. @, HBanoBay, «llomummongusy, «OOBEKTHI
ouorexHonorun», «Knerounsle KylnbTypbl U KIOHHpOBaHUE», «KOHCTpynpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJISDKH TUIOJIOB MU KOPHEIUIOAOB IUKUX (OPM M KYyIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035HCTBEHHbIE PACTEHUS.

JlabopaTopHble H IpaKTHYecKHe PadoThI (MCIIOIb30BaHUE BUICOMATEPUAIIOB)

Buneoskckypcusi «OCHOBHBIE METOJIBI M IOCTHXKEHUS CENIEKIIUY PACTEHUH 1 )KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035ICTBO, Ta00OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KIIACC

Tema 1. IBoTrOMOHHASA OMOJIOTHS.

[IpeanochlIku BOZHUKHOBEHUS 3BOJIIOLIMOHHON TE€OPUH. DBOJIIOLIMOHHAS TEOPHUSI U €€ MECTO
B Ononoruu. BnusiHre YBOMOIIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CBugerenbcTBa 3BoJOIMH. [[aneoHTONIOTHYECKHE: TOCIEI0BATENIBHOCTD MOSBIECHU S BUIOB
B MAaJICOHTOJIOTUYECKON IeTOmucH, mepexoanbie ¢opmbl. buoreorpaduueckue: cxoacTBo u
paznuuue hayH u GI0p MaTEpPUKOB U OCTPOBOB.
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OMOpHOJIOTHYECKUE: CXOJCTBA W Pa3n4usg SMOPHOHOB PAa3HBIX BHJIOB TO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AaHAJOTUYHbIE, PYIUMEHTapHbIE OPraHbl,
aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOJICTBO MEXaHHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMUECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonmonHas teopust Y. [lapBuna. Ilpeamnocbulku BO3HUKHOBEHHUS JapBUHHM3MA.
JIBuoKyIiMe Cuibl 3BOJIIOLIMM  BUAOB 1O JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IIpU
OTPaHMUYEHHOCTH PECYpPCOB, HEONpENeNEHHAas H3MEHYMBOCTh, OOpb0Oa 3a CyIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Bosronnu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxkposomtorus. [lomynsnus kak equHuIa BUAA U 3BOJIIOLUU.

JBwxymie cuiibl ((akTOpbl) ABOJIOIMK BHJIOB B NpHUpojae. MyTanMOHHBIN Mpolece H
KOMOMHaTHBHAsI N3MEHYUBOCTD. [lonmynsiuonHble BOJIHBI U Apeii¢ reHoB. M3omsimst 1 Murpanus.

EctectBennslii 0TOOp — HampaBisitoliMid  QaxTop 3BosOIMH. POpPMBI €CTECTBEHHOTO
oTbopa.

[Ipucnoco6aeHHOCTh OPraHu3MOB KakK pe3ysbTat 3BoOIMHU. [Ipumepsl npucnocobneHuit y
OpraHu3mMoB. ApoMop(o3bl U UIUOATATITAIIUH.

Bun u Bugoo6pazoBanue. Kpurepun Buma. OcHOBHbIE (OpMBI BHI000pAa30BaHHUS:
reorpauyeckoe, 3K0JI0rHYECcKOe.

Makposomtorusi. @opMbl 3BOMIONMU:  (QHUIIETUYECKas, JWBEPreHTHas, KOHBEPIeHTHas,
napajuiensHas. HeoOpaTuMocTh SBOTIOIHH.

[Ipoucxoxnaenue  oT HECHEIMATU3UPOBAHHBIX  IPEJIKOB. [Iporpeccupyromias
crienuanu3anus. AJanTuBHas pajnalus.

JleMOHCTpauuu (UCHOIb306AHUE 8UOCOMAMEPUATINE) .

optpetsr: K. JIunnen, XK. b. Jlamapk, Y. Jlapsun, B. O. Kopanesckuii, K. M. bap,
3. I'ekkenpb, @. Mromnep, A. H. CeBepiios.

Tabnuiel u cxeMbl: «Pa3BUTHE OPraHUYECKOT0 MUPa Ha 3eMiIey, «3apoabIIITN MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukcy, «DopMbl 60phObI 3a cymecTBoBaHUEY», «EcTecTBEHHBIN 0TOODY,
«MHoroobpa3ue CcOpTOB pacTeHmit», «MHOrooOpasue MOpoJ >KUBOTHBIX», «llomymsumy,
«MyTanmoHnHass U3MEHUYHUBOCTEY, «ApoMopdo3el», «anoanantanumn», «O0mas aereHepaus,
«IBmxymue cuibl aBostonuny, «Kapra-cxema mapuipyra nyremectsus Y. lapsuna», «bopnda
3a CYILLECTBOBAHUEY, «[IpucnocobieHHOCTD OpPraHu3MOBY, «["eorpaduueckoe
BHJI000pa30BaHUE», « IKOJIOTHUIECKOE BU000pa30BAHUE.

O6opynoBanue  (MCHOJB30BaHUWE  BUACOMATEPUATIOB): KOJUIEKIIMS ~ HACEKOMBIX  C
pa3IMYHBIMU THIIAMH OKpAackd, HabOp IUIOAOB U ceMsH, Koyulekuus «lIpumepsl 3amUTHBIX
MPUCTIOCOOIEHUM y KUBOTHBIX», Mojeidb «OCHOBHBIE HAIMpPaBIICHUS 3BOJIOLUN», OO0bEMHAs
MoJienb «CTpOeHUE TOJIOBHOTO MO3Ta IO3BOHOYHBIX».

buoreorpaduueckas kapra wmwupa, Kouekuus «DOPMBI COXPAHHOCTH HCKOMAEMbBIX
KUBOTHBIX U PACTEeHMI», Mojenb anumkanus «llepekpéct xpoMocomy, BIaKHbIE MpenaparThbl
«Pa3Butne Hacexomoro», «Pa3BuTme nArymkm», MuKponpenapat «/Ipozoduna» (HOpMa,
MyTanuu GOpMBI KPbUIHEB U OKPACKU Tela).

JlaGopaTopHble M IPaKTHYeCKHe Pad0Thl (KCIOIB30BaHUE BHICOMATEPHUATIOB)

JlaGopatopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPUIO».

JlabopatopHass pabora Ne2. «OnucaHue NPUCTIOCOOIEHHOCTH OpraHu3dmMa u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE )KM3HU Ha 3emJie.

JloHay4uHBIE IIPEICTABICHUS O 3apOKJIEHUM XU3HU. HaydHble rUmorTes3bl BO3HUKHOBEHHUS
KHU3HU Ha 3emule: abMOTreHe3 U MaHCHepMus. XUMHUYecKas 3BOJIONMsS. AOHMOTEHHBIM CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPTAHUYECKUX. DKCIIEPUMEHTAIIBHOE MOATBEPKACHUE XUMUUECKON
sBosiroluy. HavansHbie aTansl Ononorndeckoi spotonuu. ['unotesa PHK-mupa. @opmupoBanue
MEMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE NPOTOKIETKU. IlepBble KIETKHM M MX 3BOJIOLUS.
DopMUPOBaHNE OCHOBHBIX IPYII )KMBBIX OPraHU3MOB.
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PazButue xxu3uu Ha 3emiie no spam u nepuoaam. Karapxeit. Apxeiickast 1 mpoTepo3oickas
apel. [laneo3oiickas 3pa u €€ eproIbl: KeMOPUICKUH, OPIOBUKCKHUH, CHITYPHUICKHUH, IEBOHCKHUH,
KaMEHHOYT OJIbHBIN, IEPMCKHUIA.

Me3o30iickas 3pa U €€ Iepruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3oiickas spa v €€ nepuoapl: MaJI€Or€HOBbI, HEON€HOBbBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KJIMMara M IeoJorudeckux mnpoueccoB. OCHOBHBIE 3Tallbl 3BOJIOLUU
PacTUTEIBHOTO U )KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHU U )KUBOTHBIX. [losiBieHue, pacuseT
Y BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKkoro Mupa Kak oTpakeHue 3BOJIIOLMU. OCHOBHBIE CHCTEMAaTUYECKHE
IPYIIbl OPraHU3MOB.

OBOJIIOLMS  4YeJoBEeKa. AHTpONOJIOTHMS Kak Hayka. Pa3Butue mnpexacraBieHuil o
MIPOUCXOXKICHUN YeloBeKa. MeToibl u3ydeHus: anTponorene3a. CxoAcTBa U pa3inyMsl 4eJoBeKa
1 ’KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHHE YETOBEKa.

JBuxymue cuibl  (¢dakrtopbl) aHTpororene3a. HacnenacTBeHHass HM3MEHUYMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHNUE OPYAUN TPY/Aa, MBILUICHUE,
peub.

OcCHOBHBIE CTaJMM M BETBU 3BOJIIOLUHU YEJIOBEKAa: aBCTPAJONUTEKH, UelIoBEK yMeblii,
UYenosek mnpsmoxondamui, YenoBek HeaHaepranbckuil, YenoBek pasymuHbiil. Haxonxum
HCKOIAEMBIX OCTaTKOB, BpeMs CYILIECTBOBaHHUS, 00JIaCTh paclpoCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIHSI.

Uenoseueckne packl. OCHOBHBIE OOJBIIME PACHl: €BPOTEOUIHAs (EBpa3uiicKasi), HErpo-
aBcTpajionHas  (9KBaTOpHalibHasl), MOHTOJIOMAHAs  (a3WaTcKo-aMepukaHckas). YepTsl
MIPUCIIOCOOIEHHOCTH MIPEJICTaBUTENEN YETI0BEUECKUX Pac K YCIOBUSAM cylllecTBoBaHusA. EAMHCTBO
yenoBedeckux pac. Kputuka pacusma.

JleMOHCTpaUuu (UCHOIb306AHUE BUOCOMAMEPUATINE) '

[optpetsl: ®. Penu, JI. [Tactep, A. . Onapun, C. Muuiep, I'. FOpwu, Y. JapBuH.

Tabmuipl u cxembl: «Bo3ankHoBeHre COJHEYHOW CUCTEMBI», «Pa3BUTHE OpraHUYECKOTO
mupa», «PactutenbHas kinerka», <«KuBoTHas kierka», «lIpokapuoTuyeckas KIETKa»,
«CoBpeMEeHHasl CHUCTeEMa OpPraHUYecKOro Mupa», «CpaBHEHHME aHATOMUYECKHUX YEepT CTPOECHUS
YelloBeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJICOHTOJOTUYECKUX HAXOJIOK
MPEAKOB COBPEMEHHOIO 4YeloBeKay», «/lpeBHenmme moau», «/peBHue moam», «IlepBbie
COBPEMEHHBIE JIIAN», «UeloBeuecKre pachi».

OOGopynoBanue (BuaeoMarepuaibl): Mylspku  «lIpoucxoknenne denmoBeka» (OOCTBHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEepPTalblla, KPOMAHbOHIA), CIENKU WU H300pakKeHUs
KaMEHHBIX OpYIUH TEpPBOOBITHOIO  dYeJOBeKa (KaMHHU-YOMNIEphl, pyoOmia, ckpebia),
reoxXpoHoJiornyeckas Tabnuna, Koyekiuus «DopMbl COXPAaHHOCTH MCKOMAEMbIX >KMBOTHBIX U
pacTeHu .

JlaGopaTopHble M IPaKTHYeCKHE PA00ThI (KCIOIB30BaHUE BHICOMATEPHUATIOB)

[Ipaktnueckas padora Ne 1. «M3ydeHne HCKOMAaeMbIX OCTaTKOB PAaCTEHHUI U KUBOTHBIX B
KOJUIEKLIHSIX».

DKCKypcusi «IBOJIOLUS OPraHMYECKOT0 MHUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIH HIIN
KpaeBeIuecKuil My3eil).

Tema 3. OpranusMsbl H OKpPYKal0IIas cpeaa.

OKoJiorusl Kak Hayka. 3ajadyd M pasfenbl dKOoJIOTMH. MeToasl  DKOJIOTMYECKUX
UCCIIEI0OBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.

Cpensl  oOuTaHMs ~ OpPraHM3MOB:  BOJHAs,  HA3e€MHO-BO3AYyILIHas,  IOYBEHHasd,
BHYTPHOpPraHU3MEHHasI.

Okonornyeckue Qakropsl. Knaccupukamus skonorndyeckux (akTopoB: aOHOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTeHHbIE. JlelicTBHE SKOIOTHYECKUX (PaKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckue  (akTopel:  CBET, TeMIeparypa, BIaKXHOCTb.  DoTONEepHOIU3M.
[TpucnocobaeHns OpraHu3MoB K JIEHCTBHIO aOMOTHYECKHX (PakTOpOB. bruonornyeckue puTmsl.
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buotnueckne  ¢dakropel. Buabl OMOTHYECKMX  B3aUMOJICHUCTBUI:  KOHKYpPEHIIHS,
XAITHAYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusm, Koomepanus, MyTyaln3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HAXJIEOHMUYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHHEe OMOTHYECKUX
B3aMMO/ICHCTBHIA JUIsl CYIIECTBOBAHHS OPTaHU3MOB B IIPHPOTHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEpUCTUKU mnonyasiuuu. OCHOBHBIE II0Ka3aTead MOIMYJISALUHU:
YHUCJIEHHOCTb, IUIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTb, NPUPOCT, Murpauus. JuHamuka
YHCJIEHHOCTH MOMYJISILIUU U €€ PeryIsiiusl.

JleMOHCTpauuu (UCHOIb306AHUE BUOCOMAMEPUATINE) '

Hoptpetsl: A. I'ym6onbar, K. ®@. Pynse, O. I'ekkens.

Tabmuuer u cxemsr: kapra «I[Ipupogasie 30HbI 3eMiumny», «Cpensl 0OUTaHHST OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsiuuu», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOMYJSILIUU
uHpy3opuu-Tydenbkn», «llumessie nenm».

JlabopaTopHble U NPAKTHYECKUE PA0OThI (UCHOIb308AHUE 6UOCOMAMEPUATLOB).

JlabopaTtopnast padota Ne 3. «Mopdonorudeckne 0COOEHHOCTU PACTEHUI U3 Pa3HBIX MECT
oOUTaHUD.

JlabopaTtopHnast pabota Ne 4. «BnusiHre cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuueckas padota Ne 2. «IToac4ET MIOTHOCTH MOMYJIALMN pa3HBIX BUOB PACTCHHIN.

Tema 4. CoolmecTBa U 3K0JI0IHYECKHE CHCTEMBI.

CooOmiectBo  opraHuzmMoB  —  OuoueHo3.  CrTpykTypbl  OHOLIEHO3a:  BMJIOBaf,
MPOCTpPaHCTBEHHAsd, Tpodudeckas (muuieBas). Bunbi-nomuHanTsl. CBA3M B OMOLIEHO3E.

Dkojnorudeckre cuctemsl (d9kocuctembl). llondarue 06 skocucTeMe M OHOreoleHO3E.
OyYHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOIYLUEHThl, KOHCYMEHTBI, pPEIYLIEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILIEBHIE) YPOBHU
skocuctembl. [lumeBbie mnenu u ceru. OCHOBHbIE TOKa3aTeId 3KOCHCTEMBI: Ouomacca,
MPOIYKIHS. DKOJOTUYECKHE MHUpaMUIbl: MPOAYKIUH, YUCICHHOCTH, OnomMaccel. CBolicTBa
9KOCUCTEM: YCTOMYMBOCTb, caMoperynsauus, pazsutue. Cykueccus.

[IpupoaHbie 5KOCHUCTEMBL. DKOCHUCTEMBI O3€p M PEK. ODKOCUCTEMa XBOWHOIO WIIH
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE JKOCHUCTEMBI. ATpO3KOCHCTEeMBI. YpOoskocucTteMbl. buonornyeckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpasue kak ¢aktop ycToumBOoCTH 3KOocucteM. CoxpaHeHHEe OMOJIOTUYECKOTO
paszHooOpasus Ha 3emuie.

VYuenue B. U. Bepranckoro o 6uocdepe. ['panuiipl, coctaB u ctpykTypa onocdepsl. XKupoe
BemectBO U ero (Qyakuun. OcoOGeHHOCTH Ouochepsl Kak TIJI00ATBHOW 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecue U 0OpaTHas cBsi3b B Ouocdepe.

KpyroBopoTsl BemiecTB M OHOT€OXMMHUYECKHE ILMKIBI 3JIEMEHTOB (yriepoia, a3oTa).
3oHanbHOCTH OuoCchepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B buochepe 3emian. AHTPONIOTeHHbIe U3MeHeHus B Ouocdepe. ['mobdanbHbIe
9KOJIOTHUECKUE TTPOOIIEMBI.

CocymiecTBoBaHue mpUpoibl U yenoBedecTBa. CoxpaHeHne 6HMopazHOOOpas3usi Kak OCHOBA
ycroiunBocTu 6uocepsl. OCHOBA pallMOHATBHOTO YIPABJICHUS MPUPOIHBIMU PEeCypcamMu M HX
ucrnoJib30Banue. J[oCTIKeHUs: OMOIOTHH U OXpaHa MIPUPO/IbI.

JleMoHCTpaUUH (UCROIb30BAHUE 8UOEOMAMEPUATIOB) '

Hoptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. WI. Bepnanckuii.

Tabauiel u cxembl: «Iluiessie 1enu», «buoreHo3: coctaB u cTpykTypa», «lIpuponnsie
coobmectBay, «llemu mnutanus», «Ikonoruueckas nupamuaay, «buochepa u uenoBexy,
«OQKOoCcHCTEMA IUPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jieca», «bruoienos Bogoémar,
«ArponeHo3», «lIpumepHble aHTPONOT€HHBIE BO3JECUCTBUS Ha MpUpOAY», «Baxueimue
WCTOYHHUKHU 3arpsi3HEHUs BO3JyXa U TPYHTOBBIX BOJ», «llouBa — BaxkHelIas cocTaBisiolIas
ouocthepsr», «Daktopel gerpaganuu  mouB», «llapHukKoBBIT  dddekT», «DakTOpPHI
PazmoaKTUBHOTO 3arps3HeHus Onocdepsl», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue
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KHU3HU B Onocdepe», «O30HOBBIN 3KpaH Onochepbl», «KpyroBopoT yriepoma B O6uocdepey,
«KpyroBopot a3zoTa B Ipupoae».

O6opynoBanue(BUICOMATEPUAITBI ): MOCIb-ANTUIMKAIUS «Tunuuneie OHMOIICHO3BI»,
repOapuii «PacturenpHbie CcOOOIIECTBAa», KOJUICKIMN «buorieHo3y, «BpemuTenu BaKHEUIINX
CEeNIbCKOXO3SUCTBEHHBIX KYJABTYp», TepOapuM M KOJUIGKIMM PACTCHHH M  >KUBOTHBIX,
MIPUHAUIEKAIME K Pa3HBIM JKOJIOTMYECKUM I'pyIIlaM 0JHOro Bujaa, KpacHas kHura Poccuiickoin
®denepannu, U300paxeHUs] OXpaHIEMbIX BUJOB PACTEHUN U )KUBOTHBIX.

[NTAHUPYEMBIE PE3VJIbTATBEI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTY HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBnuBaroTCsi TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS
00y4aromuMucCs MPOrpaMM CpeHero oo0mero o0pa3oBaHus: JINYHOCTHBIM, METANIPEMETHBIM U
MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType JIMYHOCTHBIX pE3YyJlbTaTOB OCBOEHHUs IpenMmera «bHonorus» BblIEIEHBI
CIIEIYIOIIME  COCTABJIAIOIIME: OCO3HAaHHWE OOYYaIOUIUMHUCS  POCCHUHCKOM  IpakJaHCKOU
UJEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIpEAETIEHUIO,
HaJIM4ue MOTHUBAlMU K OOy4YeHHIO OHOJIOTHMH, IIEJIEHANPABIEHHOE pPAa3BUTHE BHYTPEHHHUX
yOEXKJIeHUIM JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MUCTOPHUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH 00YUaIOIINXCs PYKOBOICTBOBATHCS B CBOEH
JEeSITEeIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMH, MPUCYIIUMU CUCTEME OMOJOTHYECKOTO
o0pa3oBaHus, HATMYKME SKOJOTUYECKOTO MPAaBOCO3HAHHUS, CIIOCOOHOCTU CTaBUTh LIETH U CTPOUTH
KU3HEHHBIE IIaHBbI.

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS TpeaMera «buoyorus» TOCTHraloTCsi B €IUHCTBE
y4eOHON M BOCIUTATEIbHON JEATEIBHOCTH B COOTBETCTBUHU C TPAAMLIUOHHBIMU POCCUHCKUMH
COLIMOKYJIBTYPHBIMU, UCTOPUYECKUMHU U TYyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU B
oOmiecTBe MpaBWIAMH M HOPMAMHU MOBEJEHUS U CHOCOOCTBYIOT IpoIieccaM CaMOIO3HaHUS,
CaMOBOCIIUTaHMsSI U CaMOPA3BUTHS, PA3BUTUS BHYTPEHHEH MO3MLUU JIMYHOCTH, MATPUOTHU3MA,
YB@KEHUS K 3aKOHY M INPaBOIOPAAKY, YEIOBEKY TPyAa U CTapIIeMy MOKOJEHMIO, B3aHMHOIO
yBaKEHUs, OEpeXHOro  OTHOIIEHUS K  KYJIbTYPHOMY  HAcleIul0 MW TpaJulusIM
MHOTOHAIIMOHAJILHOTO Hapojaa Poccuiickoit denepanuu, MpUpoJe U OKPYKarolen cpeie.

JIMuHOCTHBIE PE3yabTaThl OCBOCHUs y4eOHOro mpeamera «buojorus» A0KHBI OTpaXkaTh
TOTOBHOCTb U CIIOCOOHOCTb OOYYaIOLIMXCSI PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTpPEHHEH
NO3UIMENH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHEHTAlMi, IO3UTHBHBIX BHYTPEHHHUX
yOeX/IeHUI, COOTBETCTBYIOLIUX TPAJULMOHHBIM IIEHHOCTSIM  pOCCUICKOro oOIIecTBa,
paclIMpeHue KU3HEHHOTO OIbITa M OIbITa JESATEIbHOCTH B IPOLIECCE pealu3allii OCHOBHBIX
HanpaBJIeHUH BOCIIUTATEIbHOMN NESITEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpaskIaHCKOr0 BOCIIUTAHMA:

C(OPMHUPOBAHHOCTh  TPAKIAHCKOM MO3ULMM  OOYyYaloLIerocs Kak akTUBHOIO MU
OTBETCTBEHHOT'0 YJIEHA POCCUIICKOIro 00I1eCTBa;

OCO3HAaHME CBOUX KOHCTUTYLMOHHBIX IIpaB M OOSA3aHHOCTEH, YyBa)KCHME 3aKOHA U
IIPaBONOPSIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOW AEATENbHOCTU MPHU CO3JAHUU YUEOHBIX MPOEKTOB,
peleHnH yuyeOHBIX U NM03HABaTEIbHbIX 33/1a4, BHIIIOJHEHUN OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTh  OMNpENEeNATh COOCTBEHHYIO IO3UIMIO [0 OTHOUICHHWIO K SBJICHUAM
COBPEMEHHOM KHU3HHU U OOBSICHATH €€;

YMEHUE  YYUTBIBATh B  CBOMX JIEHCTBHAX  HEOOXOJUMOCTb  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBHS JIIO/IEH ¢ Pa3HbIMH YOSKICHUSIMHU, KyJIbTYPHBIMH LIEHHOCTSMU M COLIMATbHBIM
MI0JIOKEHHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHHUS YYEOHBIX,
IIO3HABATENIbHBIX M HCCIIEJOBATEIbCKUX 3a/a4, YBAKUTEIBHOIO OTHOLIEHWS K MHEHUIO
OTIIOHEHTOB MPH 0OCYXIEHUH CIIOPHBIX BOIIPOCOB OHOJIOTUYECKOTO COJCPKAHUS;

TOTOBHOCTH K TYMAaHUTapHOM U BOJIOHTEPCKON NEATENBHOCTH;
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2) NIaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTH POCCUICKON TpakIaHCKON UACHTUYHOCTH, MATPUOTH3MA, YBAKCHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOI SI3bIK U KYJBTYPY, MPOIILJIOE M HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHHE K TPUPOJHOMY HACEIUIO U MaMSITHUKAM MIPUPOIbL, JOCTUKEHUIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTH OIIEHUBATH BKJIAJI POCCUUCKUX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE OMOJIOTHH,
MMOHMMAaHMs 3HAYCHUS] OWOJIOTMM B TO3HAHWMU 3aKOHOB TMPUPOJBI, B KU3HU YEJIOBEKA W
COBPEMEHHOT0 00111eCTBA;

UaciHas YOSKIEHHOCTh, TOTOBHOCTh K CITY)KEHUIO M 3amuTe OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hopMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEACHHUS;

CrIOCOOHOCTH OIICHUBATh CUTYAIUIO U TPUHUMATh OCO3HAHHBIE PEIICHUS], OPUCHTHPYSICH Ha
MOpPaJTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OYAyILETo;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POAMTENSM, CO3/IaHUIO0 CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHATUA IEHHOCTEH CEMEMHOM )KU3HU B COOTBETCTBUU C TPaAUIMSIMHU Hapoa0B Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIIOYAS 3CTETUKY OBITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHHE SMOITMOHAIBPHOTO BO3ICHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPDQ)KEHHMIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE MPOSBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) pusnyeckoro  BocHUTAHHUS, (POPMHPOBAHUS  KYJbTYpbl  30POBbSI U
IMOLMOHAJIBHOIO 0JIArOIOJIyYHs:

MMOHMMAaHHE U peau3alrs 3J0pOBOTO U 0€30MacHOTO 00pasa >KU3HU (3I0POBOE MUTAHUE,
coOrofieHre TUTHeHUYECKUX MPaBWI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHasi (¢u3nyeckass AaKTHUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPU3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

[MOHMMAaHHe I[IEHHOCTH TMpaBUJ HWHAMBHUIYAJbHOTO M KOJJIEKTUBHOTO ©O€30I1aCHOTO
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIINX 3I0POBbIO U JKU3HU JIFOJIEH;

OCO3HAHHE TMOCJIECJCTBUI W HENPUSTHUS BPEIHBIX NPUBBIYEK (YMOTpeOJICHUS alKOroJis,
HApPKOTHUKOB, KypeHUs);

6) TPy/Z10BOT0 BOCIIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM AESTEIIBHOCTU TEXHOJOTMUECKOW U COLIMAJIbHOM HAINPaBJIECHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, IUIAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO IEATEIbHOCTB;

WHTEpeC K pa3lu4HbIM cepam mpodeccnoHalbHON NesITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp Oynyiiel mpodeccuu u peann3oBbIBaTE COOCTBEHHbBIC KU3HEHHbBIC TIIAHBI;

TOTOBHOCTh U CHOCOOHOCTh K OOpa30BaHUIO U CaMOOOpPA30BAaHUIO HA MPOTSHKEHUU BCei
KU3HU;

7) 3K0JIOTHYECKOr0 BOCIUTAHHUS:

AKOJIOTHYECKHU IIeJiecooOpa3Hoe OTHOLIEHHE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3emIe,
OCHOBE €€ CyIIECTBOBAaHMUS;

MOBBIIIIEHUE YPOBHS HKOJOTMUYECKON KyJIbTYpHl: MPUOOPETEHHE OIbITa IJIaHUPOBAHUS
MOCTYIKOB U OLICHKU UX BO3MOXKHBIX TOCIEACTBUN JIJIsl OKPYKAIOIEH CpeJibl;

OCO3HaHHKE TTI00aTHHOTO XapaKTepa SKOJIOTHIYECKUX MPOOIeM U MyTeH UX peIIeHHS,;

CIOCOOHOCTH MCHOJIB30BaTh MPHOOpETaeMbIe MPU U3YUYEHUU OMOJIOTHUU 3HAHUS U YMEHUS
MpU pEIIeHUH TPOOIEM, CBSI3aHHBIX C PAIMOHAIBHBIM MPUPOJOIOIB30BaHUEM (COOIOIeHUE
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IIpaBWJI NOBEJAEHUS B MPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PAaBHOBECUS B JKOCUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Ouochepsl);

AKTUBHOE HENPUATHE ACUCTBUMN, NPHUHOCALIUMX BpeI OKPYXKAIOLIEH NPUPOAHOU cCpene,
YMEHHUE TPOTHO3MPOBATH HEOIATONPHUITHBIE SKOJIOTHYECKUE MOCIEACTBHS MPEANPUHUMACMbIX
JEUCTBUN U NIPEAOTBPAILATh UX;

HaJM4ue pa3BUTOrO HSKOJOTMYECKOTO MBIIIEHUS, 3KOJOTMYECKOW KyNbTYpbl, OIbBITA
NESITEIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pPYKOBOJACTBOBATbCA HMHU B
[I03HABATEIbHONW, KOMMYHUKATUBHOW M COLIMAIbHOM IPAKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJOTMYECKOW HANPABIEHHOCTH;

8) HeHHOCTH HAYYHOTI' 0 O3HAHNS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHMS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YpPOBHIO
pa3BUTHUST HayKM M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOIO Ha JHUallore KYJbTYp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKON KyJIbTYphl KaK CpPe/ICTBA B3aUMOICHCTBUS
MEX]Ty JTIFOJIbMU | TTO3HAHUS MHPA;

MOHUMaHHe creuu(uK OMONOTMM KaK HayKd, OCO3HAaHUs €€ poJii B (OPMHUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBILJIEHUS, CO3/IJaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYXKaIoLIEM
MHpEe KaK O €IWHCTBE TMpUPOIbl, 4YeloBEeKa M O0O0IlecTBa, B MO3HAHUU MPHUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHnu IpoobeM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTh B 3HAYMMOCTU OWOJIOTUM JJIi COBPEMEHHOW LMBUIIM3ALMU: OOecreyeHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarb pecypcHble MpoOeMbl pa3BUTHSL YEJIOBEUECTBA, TIOUCKA MyTel BBIXOJA U3 II100aIbHBIX
HKOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoia K ycTOH4MBOMY Pa3BUTHUIO, pAllUOHATHLHOMY
MCIO0JIb30BAHUIO MIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIYYEHUU OHMOJOTMYECKUX 3HAHWUN B LENSX MOBBIIICHUS 00IIen
KYJIbTYpPbl, €CT€CTBEHHO-HAy4YHOM TIpPaMOTHOCTH, KaK COCTaBHOM YacTu (YHKIHOHAIbHON
TPAaMOTHOCTH 0OydJaroImuXxcs, popMUPYyEeMO TPU U3YICHUH OHOJIOTHH,

MMOHMMAaHHE CYIIHOCTH METOJOB IO3HAHMS, MCIIOJIb3YyEeMBbIX B ECTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4aeMmble 3HAHUS Il aHajuu3a U OOBSCHEHHS SBIICHUIN
OKPY)KAIOIIET0 MHUPAa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMEHHUE JienaTh OOOCHOBAaHHBIE
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (DaKTOB M MMEIOIIUXCS JaHHBIX C LENbI0 IMOJYyYSHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS MJIsl pEIICHUS
po0JieM B pealIbHbIX )KU3HEHHBIX CUTYaLUAX;

OCO3HAHHE IEHHOCTU HAY4YHOW AESITEIbHOCTH, TOTOBHOCTH OCYILIECTBIISTH MPOCKTHYIO U
HCCIIEIOBATENbCKYIO ACITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIHOCOOHOCTh K HEMPEPHIBHOMY OOpa30oBaHUI0 M caMOOOpa3oBaHHIO, K
AKTUBHOMY TMIOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTUM B COOTBETCTBHH C >KU3HEHHBIMH
MMOTPEOHOCTSMH.

METANPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3ynbTaThl OCBOEHUS Y4eOHOTO mpenmera «buosorHs» BKIIOYAOT:
3HaYUMBbIe IS (OPMHpPOBAHUS MHPOBO33PEHHS OOYYAIOIIUXCS  MEXIUCIUIUIMHAPHBIC
(MexTpeIMeTHBIE) 0OIIEHAYYHbIE TTOHATHS, OTPAXKAOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu UKy MEeTOJ0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, MPOIECC, CUCTeMa, HAay4HbIH (akT, MPUHIUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHusl, UCCIeJOBaHUEe, HAOIIOJCHNE, M3MEPEHUE, DKCIIEPUMEHT W JPYTUX), YHHBEpCaIbHbIC
yueOHbIe JecTBUS (MO3HABAaTEIbHbIC, KOMMYHUKATUBHBIC, PETYISITUBHBIC), 00ECIICUNBAOIINE
(dbopmupoBanre (YHKIHOHATHHOW T'PAMOTHOCTH W COIMAIBHON KOMMIETCHIIMH OO0YyJaroIIuxcs,
COCOOHOCTh oOyyaromuxcs HCII0JIb30BATh OCBOEHHBIE MEXIUCIUTIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble YyueOHbIE HCWCTBHS B TIO3HABATEIHHOU U
COI[MAIbHOM MPAKTHUKE.
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MetanpeaMeTHbIe pe3yJIbTaThl OCBOCHHSI MPOTPaMMBI CpPEeIHEro oO0Iero obpa3zoBaHUs
JOJKHBI OTPaXKaTh:

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU 1€HiCTBUAMM:

1) 6a30Bble JJOrHYeCcKHe TeHCTBHA:

CaMOCTOSITENIBHO (OPMYIMPOBATh M AKTYaAIM3UPOBATH MPOOJEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BATh MPU OCBOCHHUH 3HAHUHN MPUEMBI IOTHYECKOTO MBIIICHUS (aHAIN3a, CHHTE3a,
CpaBHCHHS, KIACCHU(PUKAIUU, OOOOIICHUS), PACKPHIBATH CMBICI OHOJIOTHYSCKUX ITOHSATUI
(BBLACTATH UX XapaKTEepHbIC MPU3HAKU, YCTAHABIMBATD CBSI3U C APYTUMH MOHATHIMHU);

OTpeNeNsATh eI JACSITCNIbHOCTH, 3ajaBas MNapaMeTpbl U KPUTEPUH UX JAOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACITEIHHOCTH C MMOCTABICHHBIMU IICJISIMH;

HCIO0JIb30BAaTh OHOJIOTUYECKHE TOHATUS A OOBsSCHEHUS (DAKTOB W SBJICHUM >KHUBOUN
MIPUPO/IBI;

CTPOUTD JIOTHYECKUE PACCYKACHUS (MHIYKTUBHBIE, IETYKTUBHBIE, TIO aHAJIOTHH ), BHISBIIATH
3aKOHOMEPHOCTH M MPOTHUBOPEYHS B pacCMAaTPUBAEMBIX SIBIICHUSX, (POPMYIHUPOBATH BHIBOJBI U
3aKITIOYCHUST;

3HaTh, KaK MPUMEHSITh CXEMHO-MO/IEIbHBIE CPEJCTBA ISl TIPEICTABIICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOIIICHUM B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TAKKe MPOTUBOPEUHI PA3HOTO
poJa, BHISIBIICHHBIX B PAa3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh TUIAH PEIICHHS MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIITNXCS MaTePUATbHBIX U
HEeMaTepHaJbHbBIX PECYPCOB;

BHOCHUTHh KOPPEKTHUBBI B JIEATEIHLHOCTh, OIIEHHBATh COOTBETCTBUE PE3YIHTATOB IIEIISM,
OIIEHUBATh PUCKHU IMOCIIECJACTBUH ICATEILHOCTH;

KOOPAMHUPOBATh M BBIMOJHATH PabOTy B YCIOBUAX PEATbHOT0, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH JKMU3HEHHBIX MPOOJIEM.

2) 6a30BbIe MCCJIEA0BATEIbCKHIE IeHCTBHS:

BJIQZIETh HaBbIKAMU Y4eOHO-HCCIIEA0BATEIbCKON U MPOEKTHOM NEeATEIbHOCTH, HAaBbIKAMU
paspelieHus npodieM, CIoOCOOHOCTHI0O U TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY MOUCKY METOJOB
pelIeHUs MPAKTUUYECKHUX 3a]a4, IPUMEHEHUIO Pa3IMYHBIX METOJOB MMO3HAHUS;

WCIOJIb30BAaTh PAa3IUYHbIE BUJIbl JEATEIHHOCTU IO TMOJYyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpETAINH, MPeoOpa30BaHUI0 U MPUMEHEHUIO B YYEOHBIX CUTYallMsIX, B TOM 4YHCJE MpU
CO3JaHUU YYEOHBIX U COLMAIIBHBIX MPOEKTOB;

(hopMHpOBaTh HAyYHBIM TUIl MBILIJICHUS, BIAJAETh HAYYHOW TEPMHHOJIOTHEH, KIFOUYEBBIMU
MOHATHSAMH M METO/IaMU;

CTaBUTh U (HOPMYIHUpOBaTh COOCTBEHHBIE 3a/ladyll B 0OpPA30BATEIBHON JIEATEIBHOCTH H
KU3HEHHBIX CUTYaIHIX;

BBISIBIISITh IIPUUMHHO-CJICJICTBEHHBIE CBSI3M U aKTyaJlIU3UpPOBaTh 3aJlady, BbIJABUIaTh
TUNoTe3y €€ pelIeHus, HaX0IUTh AprYMEHTHI JJIs I0Ka3aTeNbCTBA CBOUX YTBEPKICHUIA, 3a]1aBAaTh
napaMeTpsl U KPUTEPUU PELICHUS;

aHAJIN3MPOBATH MOJIYYECHHBIE B XO/I€ PEILICHNUS 3aJa4l PE3YyIbTaThl, KDUTUUECKU OLICHUBATh
UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAllUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIAThH IleJICHANpPaBJICHHbI TOUCK IEepeHoca CPEeICTB U CIOCO00B JEWCTBUS B
po(heccCHOHANBHYIO Cpeay;

yMeTh MEPEHOCUTh 3HAHWS B  IIO3HABATENBHYIO U MPaKTHYECKyl0  00jacTu
KHU3HEJESITEIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIC WJEH, TpeiaraTh OpPUTHHAIBHBIE MOJXOAbI W PEIIeHUs, CTaBUTh
npoOeMBbl U 3a/1auu, IOIYCKAIOIUE aJbTePHATUBHBIEC PELICHHUS.

3) pabora ¢ nngopmanmeii:
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OPUEHTUPOBATHCSI B PA3IMYHBIX MCTOYHHKAX HMHpoOpManuu (TEKCTe ydeOHOro mocoOwus,
HAYYHO-TIOMYJISIPHOW JIUTEpaType, OMOJIOTHYECKUX CIOBApSIX M CIPABOYHHKAX, KOMITbIOTEPHBIX
0azax naHHBIX, B VHTepHeTe), aHAIM3UPOBaTh HH(POPMALMUIO PA3NIUYHBIX BHIOB U (HopMm
MPEJCTaBICHNS, KPUTUYECKU OLIEHUBATH €€ TI0CTOBEPHOCTh M HEMPOTUBOPEUUBOCTD;

(dopMynUpoBaTh 3ampockl W MPUMEHSTHh PaA3IMYHBIE METOJAbl NPH TOUCKE M OTOOpe
Onoorndeckoi HHGOpMaIul, HeOOXOIUMOM TSl BRITTOJTHEHUST yICOHBIX 33/1a4;

npuoOpeTaTh OMBIT HCHOJIB30BAHUS HHPOPMALMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATH KYJIBTYpPY aKTUBHOTO HUCIOJIH30BAHUS PA3IMIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIEHO BBIOMpAaTh ONTUMANBHYIO (OpPMY TIpeACTaBICHUS OHOIOTHYECKON
nHpopManuu (CXeMbl, rpaduKu, TUarpaMMbl, TaOJIHIbI, PUCYHKU U IPYTOE);

WCIIOJIb30BaTh HAy4YHBIH S3BIK B KAauyeCTBE CpEACTBA IPH paboTe ¢ OMOJIOTHYECKOM
nHbOpManrel: TPUMEHITh XUMHUYECKUE, (U3MUECKHEe M MAaTEMaTHYECKHE 3HAKH M CHMBOJIBI,
dbopmyrbl, abOpeBUaTypy, HOMEHKIATypy, HCIOJB30BaTh W TMpPeoOpa30BhIBaTh 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BIIQJICTh HABBIKAMH pACTO3HABAaHWS W 3amMThl WHGpOpMaNyy, WHYOPMAITMOHHON
0€30MacCHOCTH JTUYHOCTH.

OgJiaienne YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH 1€ CTBUAMU:

1) oduenne:

OCYIIECTBIISITh KOMMYHHKAIIMK BO BCEX cdepax KU3HH, aKTHBHO y4acTBOBATh B JAHAJIOTE
WIH JHUCKYCCHU TI0 CYIIECTBY OOCYKTaeMOi TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BHICKA3bIBATh
CYKIIEHVsI OTHOCHUTEJBHO BBITIOJHEHUS TMpeiaraéMoi 3aJa4yd, YYUTHIBaTh HWHTEPECH U
COTJIACOBAHHOCTH TIO3UIIUH IPYTUX YYACTHUKOB JHUAIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CPEICTBa OOUICHWs, TOHWUMATh 3HAYCHHWE COIUAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHHUSI KOH(MIMKTHBIX CUTYaIMil, yMETh CMAT4aTh KOH(PIUKTHI U
BECTHU MEPETOBOPHI;

BIIQJIETh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS M B3aMMOJCHCTBUS, MOHUMATh HaMEPEHUS
JPYTUX JIOJIeH, IPOSBIATh YBAKUTEIBHOE OTHOIIEHWE K COOECETHUKY U B KOPPEKTHOM (popme
(bopMynupOBaTh CBOM BO3PAXKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIAraTh CBOIO TOYKY 3PEHUS C HCIIOJIB30BAHMEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MMOHMMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W MHIUBUIYaTbHOU PabOTHI MpHU
peleHny OMOJIOru4YecKor mpooOeMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHUS TPYIITOBBIX
(dbopM B3aMMOJICHCTBUS MPU peUICHUH yueOHOM 3a/1auu;

BBIOMpATh TEMATHUKy U METOAbl COBMECTHBIX NEHCTBUU € y4y€TOM OOLIMX HWHTEPECOB, U
BO3MOXHOCTEH Ka)/I0TO YJeHa KOJUIEKTHBA;

MPUHUMATh [EeTd COBMECTHON JEATeIbHOCTH, OPraHM30BBIBATE U KOOPAUHHPOBATH
JEUCTBUS MO €€ TOCTHXKEHUIO: COCTABIIATH IJIaH JeWCTBUIMA, paCIIPEeNIATh POJIH C YUETOM MHEHUIN
YYaCTHUKOB, OOCYK/IaTh PE3yabTaThl COBMECTHOU PabOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIA/Ia M KaXKJIOTO YYaCTHHKA KOMaH[bl B OOIIMI pe3yibTar
0 pa3paboTaHHBIM KPUTEPUSIM;

Ipe/ularatb HOBbIE MPOEKTHI, OLIEHWBATh WIECU C MO3UIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIIATh TO3UTHBHOE CTPATEIMUYECKOE IIOBEJCHHE B pa3IMYHBIX CHUTYaLUsX,
IPOSIBJISTH TBOPUECTBO U BOOOpakeHHE, ObITh HHUIIMATUBHBIM.

OBJaieHNe YHHBEPCAIbHBIMU PeryJsiTHBHbIMH e CTBUAMU:

1) camoopranu3anms:

UCIOJb30BaTh OWOJIOTUYECKUE 3HAHMS JJIs BBIABJICHUS NpoOleM M HX peleHus B
KU3HEHHBIX M YUYEOHBIX CUTYallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUI IEJIEBbI€ U CMBICIOBBIE YCTAHOBKU B CBOUX
JEUCTBUSAX W TOCTYIKax IO OTHOLIEHHIO K >KMBOM NPHpOJE, CBOEMY 3[0POBBIO M 3/I0POBBIO
OKpYXKaroIluX;
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CaMOCTOSITEJIBHO OCYILECTBJIATh IO3HABATENIbHYIO IESTEIBbHOCTb, BBISBIATH IIPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJa4dl B 0Opa30oBaTEIILHON JEATEIHHOCTH U
YKU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEIIbHO COCTAaBJIAThH IUIAH pPEIICHUsS MPOOJIEMBI C YUETOM HUMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacmmMpATh paMKH y4eOHOTO ITpeJMeTa Ha OCHOBE JIMYHBIX MPEAIOYTECHHN;

JIeTIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMUPOBAHHIO U MPOSBICHUIO IIUPOKOH IPYIAUIIAN B PA3HBIX 00JACTAX
3HAHUN, TOCTOSTHHO NMOBBILIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHBBI B JESTEILHOCTb, OIIEHMBATh
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIaJIETh HaBbIKaMU I103HABATEIbHON peIeKCcuu KaKk 0CO3HAaHUS COBEPILIAEMbIX IEHCTBUM 1
MBICIIUTENbHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHUM, HCIOJB30BATh MPUEMBI pedIeKCun
JUIS OLIEHKU CUTYalllH, BbIOOpA BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATDh PEIICHUS [0 UX CHUKEHUIO;

MPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAJIW3€ Pe3yJIbTaTOB JAEeSTEbHOCTH;

3) npuHsTHE CEOsI U APYTHX:

MIPUHUMATD ce0sl, MIOHMMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAINU3€E Pe3yJIbTaTOB ACITEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYrUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH APYrOro 4eJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpeameTHBIe pe3yabTaThl ocBoeHHS TporpamMmbel COO mo Guosoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro nmpenmera «buonorus» HaydHble 3HaHUSA, YMEHUS U
CIIOCOOBI NEUCTBUN 1o OCBOCHHUIO, HUHTEpIpETauU
U MpeoOpa30BaHUIO 3HAHUM, BUJIBI IEATEIILHOCTH 110 MOJYYSHUIO HOBOTO 3HAHMS U IPUMEHEHHIO
3HAHUW B Pa3IMYHBIX YUYEOHBIX CUTYyallUAX, a TaKKe€ B PEAIbHBIX >XU3HEHHBIX CHUTYalUAX,
CBS3aHHBIX ¢ Ouojorueil. B mporpamme mnpenMeTHble pe3yabTaThbl MPEACTaBIEHBI MO TojJaM
00y4eHHS.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHOro peamerta «buonorusa» ¢ 10 knacce 1OTKHbBI
OTpPAXKaTh:

cOpMUPOBAHHOCTh 3HAHUN O MECTe U POJM OHOJIOTUHM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE
ouosnoruu, pyHKIIMOHAIBHON PaMOTHOCTH YeJIOBEKa JUIsl PEIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbIBaTh COJEpKAHUE OUOJIOTMYECKUX TEPMUHOB U MOHSTUMN: KU3Hb, KIIETKA,
opranusM, MeTabo13M (0OMeH BEIIeCTB U IPEeBpallleHne YHEPTHUH ), TOME0CTa3 (CaMOoperynsus),
ypOBHEBas  OpraHM3alusi JKUBBIX  CHCTEM, CaMOBOCIIpOM3BeAeHHE  (permpoayKius),
HAacCJEeACTBEHHOCTh, U3BMEHUNUBOCTb, POCT U Pa3BUTHUE;

yMEHHME WU3Jaratb OWOJOTHYECKHWE TeOopuu (KJIETOYHAs, XPOMOCOMHAs, MYTAaIlOHHAs,
LEHTpaJIbHas J0rMa MOJIeKyJIsipHOM Ouonorum), 3akoHsl (I'. Mennens, T.Moprana, H.
. BaBunoBa) u y4ueH#us (0 IEHTpax MHOTO0Opa3usi U IPOUCXOXKACHUS KyIbTYpHBIX pacTeHuit H.
. BaBunoBa), onpeaensiTh TPaHUIIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHE BIaJeTh METOJIaMU HAY4YHOTO MO3HAHUS B OWMONIOTHMHU: HAONIOJACHHWE W OINHCAHUE
KHUBBIX CHCTEM, TPOLIECCOB M SBJICHUH, OpraHM3alus W TMPOBEJCHUE OHOJIOTHYECKOTrOo
AKCIIEPUMEHTA, BBIABM)KEHUE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEX]Yy HCCIEIyEMbIMU
BETUYMHAMHU, OOBSICHEHHE TOJNYyYEHHBIX PEe3YyJIbTaTOB, HUCIOJIL30BAHHBIX HAYYHBIX MOHSITHIA,
TEOPHIl ¥ 3aKOHOB, YMEHHUE JIeNaTh BHIBOAbl HA OCHOBAHUH MOJTYYEHHBIX PE3YJIbTATOB;
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YMEHHUE BBIICIATH CYIIECTBEHHBIC MPHU3HAKK BUPYCOB, KJIETOK MPOKAPHOT U 3YKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPraHU3MOB, 0COOEHHOCTH TPOIIECCOB: OOMEHa BEIIECTB U
MPEBPAIEHUS] SHEPTUU B KJIETKE, (OTOCHHTE3a, TIACTUYECKOTO M IHEPreTHYECKOro OoOMEHa,
XEeMOCHHTE3a, MHUTO3a, MEi03a, OIJIOJ0TBOPEHUS, PAa3MHOKECHUS, UHAUBUYATbHOTO Pa3BUTHUS
opraHusma (OHTOTEHE3);

YMCHHE TPUMCHSTH TIOJYYCHHBIC 3HAHUS JUISI OOBSICHEHUS OMOJIOTHYECKUX IMPOIECCOB U
SIBJICHUH, JJIs1 IPUHATHS MPAKTHYECKUX PEIICHUH B TOBCETHEBHOM KU3HHU C LIETBIO 00eCIIeYeHUs
0€30MaCHOCTH CBOErO 3JIOPOBBS M 370POBbSI OKPYXKAIOIIMX JIFOJCH, COOIMIOACHUS HOPM
rPAaMOTHOTO TOBEACHUS B OKPYKAIONICH MPUPOIHON cpene, TMOHUMaHHE HEO0OXOJAUMOCTH
WCIIOJIb30BAHUS JIOCTHKCHUN COBPEMEHHON OHMOJIOTMH W OMOTEXHOJIOTHH IS PAalMOHAILHOTO
MIPUPOIOTIONIE30BAHHS;

yMEHHE pelniaTh JJIEeMEHTapHble T'e€HETHYECKHE 3aJauyd Ha MOHO- U JIMTHOPUIIHOE
CKpElIMBaHNe, CIICTUIEHHOE HACJIEJI0BAHHUE, COCTABIATh CXEMbl MOHOTHOPHIHOTO CKPEIIUBAHU
JUTSI TIpEJICKa3aHusl HacleOBaHuUs TPU3HAKOB Y OpPraHU3MOB;

YMEHHE BBINOJHATH J1a00paTOpHbIE M IPAKTHUECKHE padOThl, cCOONIOaTh MpaBuiIa MpU
paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYIOBAHUEM;

yMEHHE KPUTUYECKH OILICHMBATh M HHTEPIPETUPOBATh HHGPOPMAIHMIO OHOJOTUYECKOTO
COJIEpXKaHUs, BKJIIOYAIONIYIO TICEBJOHAYYHBIE 3HAHUS W3 PA3IUYHBIX HCTOYHHKOB (CpeacTBa
MaccoBOW MH(POPMAIUH, HAYIHO-TIOMYJISIPHBIE MaTEepPUaibl), STHYECKUE ACTIEKTHI COBPEMEHHBIX
HCCIIeIOBaHUN B OMOJIOTHH, MEIUITNHE, OMOTEXHOJIOTHH;

yMEHHE CO037aBaTh COOCTBEHHBIE TIMCHMEHHBIE M YCTHBIE COOOIICHHS, 00001Ias
OMOJIOTHUECKYI0 HWH(POpMAalMI0 W3 HECKOJBKUX HWCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.

[IpeameTHBIC pe3yabTaThl OCBOCHHSA ydeOHOro mpeamera «buonorus» ¢ 11 Kaacce moKHBI
OTpaKaTh:

C(OPMHUPOBAHHOCTh 3HAHUH O MECTE W POJM OHOJOTMH B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B ()JOPMUPOBAHHH COBPEMEHHOW €CTECTBCHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUHCKUX U 3apyOSIKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oonostornu, PyHKIIMOHAIEHOW TPAMOTHOCTH YeJIOBEKA ISl PEIICHUs )KU3HCHHBIX 337134,

YMEHHUE PACKPBIBATH COJICPKAHNE OMOIOTUISCKUX TEPMHUHOB W TIOHSATHIA: BT, TIOMYJISIINS,
reHoOH, SBOJIONUMS, JBMKYIIME CHIBl ((aKTOpbl) SBOJIOIHUH, IPHUCIIOCOOIEHHOCTh
OpraHu3MOB, BHJIOOOpa30BaHHME, OKOJOTHYECKHE (HAKTOPBI, OSKOCHCTEMA, IPOIYICHTHI,
KOHCYMEHTBI, PeIIyIICHTHI, IICTIN TIUTaHKSI, SKOJIOTHYECKas MMpaMua, OHoreoreHos, ouochepa;

yMEHUE Wu3JaraTh OWOJIOTHYECKHE Teopuu (9BostonmoHHas Teopus Y. JlapBuHa,
CHHTETHYECKAsI TCOPHUs DBOJIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojbimieBoro cxojacrsa K.
M. Bapa, yepenoBaHus TJIaBHBIX HampaBiceHui U myred sBonronuu A. H. CeBeprioBa, y4eHus o
ouocdepe B. . BepHajickoro), onpenensars TpaHUIbl UX TPUMEHUMOCTH K KHBBIM CHCTEMAaM;

YMEHHUE BJIAJIETh METOJIaMH HAy4YHOTO TO3HAHUS B OHOJIOTHMHU: HAOJIOJCHUE W OIHMCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB W SIBJICHHH, OpPraHM3alus W MPOBEICHHE OUOJOTHYECKOTO
OKCTIICPUMEHTA, BBIJIBUKCHUE THUIOTE3bl, BBISBICHUEC 3aBUCHMOCTH MEXKIY HCCICAYSCMbIMU
BETUYMHAMH, OOBSICHEHHE TMOJNYyYEHHBIX PEe3y/lbTaTOB, HCIOJB30BAHHBIX HAyYHBIX MOHATHUH,
TEOPHii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU TOJTYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIACIATH CYIIECTBEHHbBIE MPU3HAKN CTPOEHHUSI OMOJIOTHYECKUX OOBEKTOB: BHUJIOB,
MOMYJSIIAKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIIEHO30B M JKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACTEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHUJI000Pa30BaHUs, MPUCIOCOOICHHOCTH OPraHU3MOB, JEUCTBHUS SKOJIOTHMUECKUX (PAaKTOPOB Ha
OpraHU3MBbI, TIEPEHOCA BEIIECTB U TIOTOKA SHEPTHUU B IKOCHUCTEMAX, AHTPOTIOT€HHBIX U3MEHEHUH B
IKOCUCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB M OHMOTCOXMMUYECKUX IIHKJIOB B
ouocdepe;

yYMEHHE MPHUMEHSTh TMOJMyYeHHbIEC 3HAHUS 7S 0OBSICHEHUs OMOJOTHMYECKUX MPOLIECCOB U
SIBIICHUH, JJI IPUHATUS MPAKTUYECKUX PEIICHUH B TIOBCETHEBHOM KU3HHU C ENbI0 00ecTieueHus
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0€30IIaCHOCTH CBOETO 3[0POBbS UM 3/I0POBbSl OKPYKAIOIIMX JIIOJCH, COONIOACHHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYKAIOUIeH NPUPOJHONW cpele, MOHMMAaHUE HEOOXOIUMOCTH
WCTIOJIb30BAHUS JOCTHKEHUH COBPEMEHHOM Ouosiorun ULt panroHaIBLHOTO
MPUPOJIOTIOIE30BAHHUS;

YMEHHUE pelIaTh JIEMEHTApHbIE OMOJIOTHYECKHE 3aJaud, COCTAaBJIATH CXEMBI IMEpeHoca
BELIECTB U HEPIUU B IKOcHcTeMax (LENH MUTaHUs);

YMEHHUE BBIMOJHATH J1A00OpPATOPHBIE M MPAKTHUYECKHE pabOThI, COONIONATh MpaBWIA IPH
paboTe ¢ yaeOHBIM 1 J1a00PATOPHBIM 000PYIOBAHHEM;

YMEHUE KpPUTHYECKH OIEHHMBATh M WHTEPIPETHPOBATH HMH(OPMAIMIO OHOJIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIONIYIO ICEBJAOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HCTOYHUKOB (CpencTBa
MaccoBOoil wWH(MOpMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepUaibl), pPaccMaTpuBaTh TIJI0OAIbHBIC
HKOJIOTUYECKHE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHME CO3/aBaTb COOCTBEHHbIE MHMCbMEHHBIE U YCTHbIE COOOIIeHMs, 00001
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKMX HWCTOYHHKOB, TPAaMOTHO HCIOJB30BATh
MOHATHIHBIN anmnapaT OUOJIOTHH.
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TEMATHYECKOE INIAHUPOBAHME JJ11 OYHOM, OUHO-3AOYHOM, 3AOYHOM ®OPM OB YYEHUSA

10 KITIACC
Ne ii/m HaumenoBanue pas3esoB U TeM IPOrpaMMbI KonuuectBo yacos OnekTpoHHbIe (ITU(GPOBHIE) 00pa30BaTEIbHBIE
Bcero pecypcsl
1 buonorus kak Hayka 2 [[BubmmoTeka LIOK
https://m.edsoo0.ru/7f41c292]]
2 JKuBbie cucTeMbl U UX OpraHu3aIus 1 [[BubmmoTeka LIOK
https://m.edsoo0.ru/7f41c292]]
3 XUMHUYECKUH COCTAB M CTPOEHUE KIIETKH 8 [[BubmmoTeka IIOK
https://m.edsoo0.ru/7f41c292]]
4 JKuzHenesTenbHOCTh KICTKH 6 [[BubmmoTeka IIOK
https://m.edsoo.ru/7f41c292]]
5 Pa3zmHOXeHuEe ¥ MHAUBUIYAIBHOE Pa3BUTHUE OPraHU3MOB 5 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41c292]]
6 HacnenctBeHHOCTh M1 NBMEHYMBOCTh OPraHU3MOB 8 [[PubmuoTexa [JOK
https://m.edsoo.ru/7f41c292]]
7 Cenekmusi opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH 3 [[BubmumoTeka [IOK
https://m.edsoo.ru/7f41c292]]
8 PesepBHoe Bpemst 1 [[BubmuoTeka IIOK
https://m.edsoo.ru/7f41c292]]
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
TEMATHUYECKOE INIAHUPOBAHME JJ11 OYHOM, OUHO-3A0UYHOM, 3AOYHOM ®OPM OBYYEHUSI

11 KUVIACC
Ne /it HauMeHoBaHue pa3aeaoB U TEM MPOTrpaMMbl KosinuecTBo vacoB DekTpoHHbIE (IUPPOBHIC) 0Opa3oBaTEIbHBIC
Bcero pecypcel

1 DBOJIIOIIMOHHAST OUOJIOT S 9 [[Bubnuoreka ITOK https://m.edsoo.ru/7f41cc74]]
2 Bo3HUKHOBEHHE M pa3BUTHE )KU3HU Ha 3emiie 9 [[Bubnuoreka ITOK https://m.edsoo.ru/7f41cc74]]
3 OpraHu3Mbl ¥ OKpYIKarolas cpea 5 [[Bubnuoreka ITOK https://m.edsoo.ru/7f41cc74]]
4 Coo0011ecTBa 1 HKOJOTHUECKUE CUCTEMBI 9 [[Bubmuoreka ITOK https://m.edsoo.ru/7f41lcc74]]
5 PesepBHOE Bpems 2 [[Bubnuoreka ITOK https://m.edsoo.ru/7f41cc74]]
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34
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IHOYPOYHOE IIVIAHUPOBAHME B o4Hoii popme

10 KVIACC
Ne n/n Tema ypoka KosinyecTBo yacos DJleKTpoHHbIe Hu(poBbie 00pa3oBaTeIbHbIE
Bcero pecypcbl
bu6mmoreka [IOK https://m.edsoo.ru/863e6122
1 buonorus B cucreme Hayk 1

https://m.edsoo.ru/863e632a

Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpaxTnueckas padota Ne 1 «Mcnonp3oBanue

2 1 bu6mmoreka [IOK https://m.edsoo.ru/863e6122
PA3IMIHBIX METOAO0B ITPU U3YYCHUN
OMOIOTHYECKUX 00BEKTOBY

3 buonormeciue cucTemb, Mponeccs! 1 ux 1 bu6mmoreka [IOK https://m.edso0o.ru/863e6564
W3yYCHUE

4 XUMUIECKUA COCTAB KIeTKH. Boxa 1 bu6mmoreka [IOK https://m.edsoo.ru/863e674e

MHUHEPAJIBHBIC COJIN

5 benku. CoctaB u cTpoeHue OEIKOB 1 bu6mmoreka IIOK https://m.edsoo.ru/863e6b72

®depMeHTBI — OHOJIOTHYECKHE KaTaTu3aTOPhI.
JlaGopaTtopHnas padora Ne 1 «M3y4ueHue

6 . 1 bu6mmoreka LIOK https://m.edsoo.ru/863e6b72
KaTaJIUTHYCCKON aKTUBHOCTH (pepMeHTOB (Ha
MPUMEPEe aMHUIIa3bl WIH KaTajiasbl)»
7 VraeBoasl. JIunmael 1 bu6mmoreka LIOK https://m.edso00.ru/863e6870
8 Hyxnennosbie kucinoTel. ATD 1 bubnuoteka [{OK https://m.edsoo.ru/863e6d5¢c
9 HcTopust i METOZBI M3ydCHMS KICTKH. KileTouHas 1 bu6mmoreka LIOK https://m.edsoo.ru/863e6e88
TEOpHUS
10 KiteTka xak neinocTHas )KuBasi CUCTEMA 1

CrpoeHue 3ykapuoTUYECKON KIIETKH.
JlaGopatopHas padota Ne 2 «M3yueHue cTpoeHHs
11 KJIETOK PacTEHHH, )KUBOTHBIX, TPUOOB U OakTepuit 1
10J1 MUKPOCKOTIOM Ha TOTOBBIX MUKpOTIpenaparax
U MX ONMCAaHHUE»

bubnuoteka [{OK https://m.edso0o.ru/863e6ff0
https://m.edso0.ru/863e716¢
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12 OOMeH BellecTB Uil MeTaboaIu3M 1 bub6munoteka LIOK https://m.edso00.ru/863e766¢
13 ®doTocuHTe3. XEMOCHHTE3 1 bub6nunoteka LIOK https://m.eds00.ru/863e7c98
14 DHepreTudyeckuii 00MeH 1 bubnuoreka [{OK https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN UK KIETKHU. JleeHue KIeTKH.
Muro3. JIaGoparopuas padorta Ne 3 _
15 «Hab/Ti0 e HHe MHTO3a B KIETKAX KOHTHKA 1 bubmanoreka LIOK https://m.edsoo.ru/863e7dc4
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOITperapaTax»»
16 buocunTes 6enka. Peakiins MaTpUyHOTO CHHTE3a 1 bubnuoreka [{OK https://m.edsoo.ru/863e796e
17 Tpancasus — Ouocunres Oenka 1 bubnuoreka [{OK https://m.edsoo.ru/863e796e
18 HekneTounble popmbl 3KkMU3HH — BUPYCHI 1 bubnuoreka [{OK https://m.edsoo.ru/863e7540
19 DOPMBI PASMHOKEHHS OPTAHAIMOB 1 BI/I6J'.II/IOTeKa ITOK https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiio3 1 bu6mmorexa [IOK https://m.edsoo.ru/863e7f4a
OO6pa3zoBaHue U Pa3BUTHE MOJIOBBIX KIETOK.
21 Onuoorsopenne. Jlabopatopras padora No 4 1 bu6mmoreka IIOK https://m.edso0o.ru/863e81b6
«3ydeHne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOTIpEIIapaTax»
22 NunuBuayanpHOE pa3BUTHE OPraHU3MOB 1 bubnuoteka [{OK https://m.edsoo.ru/863e8436
23 T'eneruia — Hayka 0 HACTEACTBEHHOCTH 1 bu6mmoreka L{OK https://m.edsoo.ru/863e86f2
M3MEHYMBOCTH
24 3aKOHOMEPHOCTH HAC/ICI0BAHN [IPH3HAKOB. 1 bubnuoteka [{OK https://m.edso0.ru/863e8878
MoHOTHOPHIHOE CKPEITUBAHKE
25 Jlurudpuzoe ckpenmsarnue. 3akon 1 bubnuoteka [{OK https://m.edsoo.ru/863e89a4
HE3aBHCHMOI'O HACJICJIOBAaHUS TPU3HAKOB
ClermieHHOe HAcjIeI0BaHKUE MMPU3HAKOB.
JlaboparopHas pabota Ne 5 «M3yueHue
26 Pe3yIbTaTOB MOHOTUOPUIHOTO U TUTUOPUTHOTO 1 bu6mmoreka LIOK https://m.edso0o.ru/863e8c60
CKpEIIMBaHUS Y IPO30(UIBI HA TOTOBBIX
MUKpOTpenaparax»
27 T'eneruia nosa. Hacenosarue npustaxos, 1 bubnuoteka [{OK https://m.edsoo.ru/863e8c60

CICTIIICHHBIX C ITIOJIOM
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N3menuusBocts. Henaciencrsennas
M3MEeHUMBOCTh. JlaboparopHas padota Ne 6.

28 Nzyuenne Moan(uKamOHHOW N3MEHYNBOCTH, 1 bubnuoreka [{OK https://m.edsoo.ru/863e8efe
MOCTPOEHHNE BAPHALMOHHOTO Psizia U
BAPUALIMOHHON KPUBON»
HacnencrBennas nameHunBocTh. JlabopaTopHas

29 pabota Ne 7. «AHanM3 Mytanuid y 1po30(uiis Ha 1 bubmmoreka [{OK https://m.edsoo.ru/863e8efe
TOTOBBIX MHKpOIIpEapaTax»

30 I'eneTuka yenoBeka 1 bubnuoteka [{OK https://m.edsoo.ru/863e8d78
PeseprubIit ypok. O600111€HIE TIO TEME

31 «HacnencTBeHHOCTh B I3MEHUHUBOCTD 1
OpPraHNu3MOBY

32 Cenexius Kak HayKa U TpoIiece 1 bubmmoreka [{OK https://m.edsoo.ru/863e9214

33 MeTo/ipt # HOCTIKEHMS CENIEKINN PACTEHUHA 1 1 bubmuoreka I{OK https://m.edsoo.ru/863e9214
JKUBOTHBIX

34 buoTtexHonorus Kak oTpaciab MPOU3BOJICTBA 1 bubnuoteka [{OK https://m.eds00.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KVIACC

KoaunyecTBo yacoB

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/IbHbIE

Ne i/ Tema ypoka Beero pecypest

1 DOBOJIIOLUS U METObI €€ U3YyUECHHUSI 1 bubnuoreka [{OK https://m.edsoo.ru/863ea20e

2 HcTopus pa3BUTHS IpEACTaBICHUN 00 3BOJIIOLUU 1 bubnuoreka [{OK https://m.edsoo.ru/863e9570

3 Muxkpo3Boronus 1 bubnuoreka [{OK https://m.edsoo.ru/863e9cle
[Momynsiust Kak >JeMEeHTapHas eIMHUIA BUIA U

4 sBomonuu. Jlaboparopnas padora Ne 1 «CpaBHeHue 1 bubnuoreka [{OK https://m.edsoo.ru/863e99c6
BHJIOB 110 MOP(HOJIOTHUECKOMY KPUTEPHIO)

5 JIBrokyime cuitbl (3J1IeMeHTapHbIe (PAKTOPHI) BOJIOIUH 1 bubnuoteka [{OK https://m.edsoo.ru/863e9dad

6 EctectBennslit 0T00p 1 ero Gpopmbl 1 bubnuoreka [{OK https://m.edsoo.ru/863e9ed0
PesynbTathl 3BONIONNN: TIPUCTIOCOOIEHHOCTH OPTaHU3MOB

7 n Bunoodpasosane. Jlabopatopuas pabora Ne 2.. 1 bubmuoteka [{OK https://m.edsoo.ru/863e9fde
«Onucanne MpUcocoOICeHHOCTH OpraHu3Ma u eé
OTHOCHTEIIFHOTO XapaKTepay

8 HamnpaBnenus u myts Makpo3BOJIIOIIHT 1 bubnuoteka [{OK https://m.edsoo.ru/863e9cle

9 Heo6parumocTh 3BOTIONHAH 1

10 Hcropus sxu3Hu Ha 3emiie U METObI €€ 3YICHUS 1

11 ['unoTe3bl MPOUCXOXKACHUS KU3HUA Ha 3emiie 1 bu6mmoreka LIOK https://m.edsoo.ru/863ea5a6

12 PazBurtue xxu3HM Ha 3eMiie IO 3paM U IepHoam 1 bubnuoreka [{OK https://m.edsoo.ru/863eabbe
OcCHOBHBI€ ATaIbI BOJIOIUU PACTUTEILHOTO U

13 PRUBOTHOTO MHPa. HpaKTquCKaiI padora Ne | «syuenne 1 bubnuoreka [{OK https://m.edsoo.ru/863ea8bc
MCKOTIAEMBIX OCTATKOB PACTCHHUU M JKUBOTHBIX B
KOJUICKITHSIX»

14 CoBpeMeHHasl cucTeMa OpraHM4ecKkoro Mupa 1 bubmmoreka [{OK https://m.edsoo.ru/863ea48e

15 DBOJIOIHS YeTIOBEeKa (aHTPOIOTEHE3) 1 bubnuoreka [{OK https://m.edsoo.ru/863eac2c

16 JIBrokynie cuibl (pakTopel) aHTPOIIOTeHe3a 1 bubnuoreka LIOK https://m.edsoo.ru/863ead44
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17 OcCHOBHBIE CTaJMH SBOJIOLNH YEIOBEKA 1
18 YenoBeueckue pachl U IPUPOIHBIE aAANTALUU YEJIOBEKA 1 bubnuoreka [{OK https://m.edsoo.ru/863eaea?2
19 PesepBHblit ypok. O60011eHME 110 TeMe «Bo3HUKHOBEHME 1
U Pa3BUTHE KU3HU Ha 3eMie»
20 DKoJIOTHs Kak HayKa 1
21 Cpenpl 0OuTaHMs U SKOJIOTUYECKUE (HaKTOPbI 1 bubnuoreka L{OK https://m.edsoo.ru/863eafec
AbGuotuyeckue axkrtopsl. Jlaboparopnas padora Ne 3.
22 «Mopdooriieckue 0co6eHHOCTH PACTEHMIE H3 PASHEIX 1 Bu6morexa ITOK https:/m.edsoo.ru/863eb10e
MecT ooutanus». Jlaboparopuas padota Ne 4. «Bnusiaue
CBETa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCa»
23 buoTtnueckue GakTopsl 1 bubnuoreka [{OK https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH ITOITYJISIHH.
24 [Ipaktuueckas padota Ne 2 «Iloacu€Tt mioTHOCTH 1
MOMYJISILIUIM pa3HBIX BUJOB PACTEHHID)
25 Coo01ecTBa OpraHu3MoOB — OHOIIEHO3 1 bu6mmoreka [IOK https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CUCTEMBI (IKOCHCTEMBI) 1 bubnuoteka [{OK https://m.edsoo.ru/863eb46a
27 OcHOBHBIE NOKa3aTeN1 SKOCHCTEMBL. DKOJIOTUYECKHE 1 Bubnmorexa [IOK https://m.edsoo.ru/863eb5fa
nupamubl. CBoiicTBa skocucteM. CyKiieccust
28 [IpupoaHbIE SKOCUCTEMBI 1
29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1
30 buocdepa — rinobdanpHas skocucTema 3eMitu 1 bubnuoteka [{OK https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS OHOC(epsI 1 bubnuoreka [{OK https://m.edsoo.ru/863ebd16
32 UYenoseuecTBo B buochepe 3emiu 1
33 CocyiecTBoBaHUE MTPUPOJBI U YEIOBEUECTBA 1 bubnuoreka [{OK https://m.edsoo.ru/863ebale
34 PesepBHeIit ypok. O6001eHne Tembl «Coo01iecTBa 1 1
9KOJIOTHYECKHUE CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

* buonorus , 10 kinacc / [Taceunuk B.B., Kamenckuii A.A., Pyonio A.M. u npyrue /ITox pen.
[Taceunuka B.B., Akunonepnoe o0miectBo «M3marensctBo «IIpocBemienue»

* buonorus, 11 xracc/ [Naceunuk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue /ITox pen.
[Taceunuka B.B., Akunonepnoe obiectso «M3aarenbctBo «IIpocsemienuey

METOANYECKHUE MATEPHAJIBI J1JIAA YUUTEJIA

1.A.}O.Monuesa. A.B.Topranos. buosorus B cxemax u tabnunax 9dKCMO Mocksa. 2018 ¢

2.I'. 1. Jlepuep. buonorus. [lonnblii cipaBounuk s noarotoBku k E I' 9. M. Actpens 2022 ¢
3.1.P. MyxamemkanoB. Mactepckast yuntens « TecTsl, 3aueTsl, omuronpocs! 10-11 kiace» M
«BAKO» 2007 r

4.Boponnos, H.H. buosnorus. O6mast 6uonorust. 10-11 kinaccel: YueOHUK 1is
o01eo0pazoBaTeNbHBIX yupexaeHuit: bazossiii yposens / H.H. Boposnmos. - M.: IIpocs., 2022. -
304 c.

5. deitma-Cruonnnkas, M.A. O01ast 1 caHuTapHasi MUKPOOHOJIOTHS C TEXHUKOU
MHKPOOHOJIOTHYECKUX UccleoBaHni: Yueonoe nmocodue / M. A. Jleima-Cuonurkas. - CII6.:
Jlans, 2022. - 588 c.

6.T. A. JloBkoBa. [loaroroBka k onuMnuagam mno o6uonoruu 8-11 xnaccos. M Aiipuc-nipecc 2011

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HMHTEPHET

1.www.informika.ru - snexkrponnsiii yaeouuk "buomorus” (sep. 2.0 - 2000) u3 nukia
"OOyuarorue SHIUKIoNeaun". - Y4eOHBIN Kypc, KOHTPOJIbHBIE BOTIPOCHI.

2.www.college.ru - pazmen "OtkpsiToro kosuiemka" mo buongoruu. Yuebuuk, moaenu, On-line
TECTBI, YUYUTEIIO.

3.www.skeletos.zharko.ru - "Omopho-aBurarenbHas cucreMa ueoBeka”. OO0pa3oBaresIbHbIH
caiit no npeamery buonorus, kypc Yenosek. Ctpoenue ckenera. Meimeunast cucrema. Kak 3to
paboraer

4.www.nsu.ru buosorust B Bonmpocax 1 OTBETax - yueHble HOBOCUOMPCKOTO AKaJeMIopoIka
OTBEUAIOT Ha BOIMPOCHI CTAPIIECKIACCHUKOB.

5.www.websib.ru - pasmen "buonorus" HoBocubupckoii 06pazoBaTeabHOM CETH.
6.www.floranimal.ru - "FLORANIMAL - pactenus 1 ;kUBOTHbIE"

7.fish.geoman.ru PpiOs1. MmrocTprpoBaHHas SHIIUKIONEANS PBIO.

8.www.plant.geoman.ru - JKu3up pacteHuii. 3aHUMAaTeNbHO 0 O0TaHUKe. bakTepuu.
JlexapcTBEHHBIE paCTCHHUSI.

9.www.livt.net - snekTpoHHas WILTFOCTpUpOBaHHast SHIMKIoNe s "YKuBbie cymiecTa.
10.www.nature.ok.ru - Penkue u ncuesaromue ;xuBoTHbIE Poccun.

11.www.bril2002.narod.ru - Bruonorus s mkonsHuKkoB. O6mias 6uonorus, boranuka,
3oo0m0rus, Yenosexk.

12.www.festival.1september.ru - ®ectuBans neparorndeckux uaen "OTKpoIThINA ypok" 2006 -
2007. Paznen "llpenogaBanue Ouonoruu' —

13.www.charles-darwin.narod.ru - Yapns3 dapBun: 6uorpadus 1 KHUTH.
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