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1. IMoscHUTEJALHAA 3aNIUCKA.

[Ipu pa3paboTke mporpaMmbl O OHOJOTHHM TEOPETHUECKYIO OCHOBY Ul ONpEACTICHUS
MOAXOM0B K (OpMHUpPOBAHMIO COJAEp)KaHUA yueOHOro mpeamera «buomorus» cocraBuUiu:
koHuentyanbHsle mnonoxeHuss ®PI'OC COO o B3auMOOOYCIIOBIEHHOCTH LEJEH, colep:KaHus,
pe3yNbTaToOB 00y4YEeHHs ¥ TPEOOBAHUMN K YPOBHIO MTOATOTOBKH BBIITYCKHUKOB, MOJIOKEHUS 00 001IMX
HEeNAX W MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro OOIIero
oOpa3oBanusi B Poccuiickoii @enepanuu, a TakkKe MOJOXKEHUS O croenuduke Ouonoruu, e&
3HAYCHUU B IO3HAHUU >KUBOM MPHUPOJIBI U 00ECTIEYCHUN CYIIECTBOBAHHS YEIOBEUECKOTO OOIECTBA.
CornacHo Ha3BaHHBIM IOJIOKEHHSIM, OIIPEIeICHbl OCHOBHBIE ()YHKIIMH MPOTpaMMbl 110 OHOJIOTHH U
€€ CTpyKTypa.

[Tporpamma mo Ouosnoruu Na€T MpeACTaBlIeHUE O LENsAX, 00 oOmiel crpareruu o0ydyeHus,
BOCIIUTAHMS M Pa3BUTHs 00YJalOIUXCs CpeICTBAMU yueOHoro npeamera «buonorus», onpenenser
00s3aTeNbHOE MPEIMETHOE COJIEpPIKaHue, ero CTPYKTYPY, pacHpelesieHne Mo paszesiaM U TeMaw,
PEKOMEH/IYeMYIO MOCIIEI0BATENIbHOCTh 3YUEHHs Yy4eOHOro MaTeprana ¢ y4éToM MEXIIPEIMETHBIX
U BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKM O0pa30BaTEIbHOrO IMpoIllecca, BO3PACTHBIX OCOOEHHOCTEH
o0yyJaroumxcs.

B nporpamme no 6uos0ruu Tak:ke yUUTHIBAIOTCS TPeOOBaHMS K IJIAHHUPYEMbIM JTHYHOCTHBIM,
METaNpeIMETHBIM U TPEIMETHBIM pe3yibTaraM OOy4deHHs B (DOPMUPOBAHMH OCHOBHBIX BHJIOB
yueOHO-TI03HABATENIBHON  ACSITeNbHOCTH/YUeOHBIX JCHCTBHIM  OOy4arommxcs IO OCBOEHHUIO
CoJiepKaHusl OMOJIOTUIECKOTO 0Opa30BaAHMUS.

B mporpamme mo Ouonoruum (10-11 kmaccel, 06a30BbIi ypOBEHB) pealn30BaH MPUHIUI
IPEEMCTBEHHOCTH B H3Y4YeHHUH OuWojormu, Onarogaps dYemMy B HEW IPOCMAaTPHUBACTCS
HANPaBIEHHOCTh HA Pa3BUTHE 3HAHUN, CBSI3aHHBIX C (OPMHUPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHHUS,  LIEHHOCTHBIX  OpPUEHTAlMil  JMYHOCTH,  OSKOJOTHYECKOTO  MBIIUICHUS,
MPEJICTaBICHUI O 3I0POBOM 00pa3e KU3HU M OEPEKHBIM OTHOIICHUEM K OKpY’Kalollel MPpUpOIHOI
cpexne. IloaToMy Hapsay ¢ M3ydeHHEM OOIEONOIOTUIECKUX TEOPHil, a TaK)KEe 3HAHUN O CTPOCHHUHU
JKUBBIX CHCTEM pPAa3HOrO0 paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIONIMX B HHUX MPOILECCOB B
nporpaMMe 10 OHOJOTMH YAEJICHO BHHMAaHHE WCIIONB30BAaHUIO IIOJMYYCHHBIX 3HAHUW B
MOBCEIHEBHON JKM3HM IS pelIeHHs] MPHUKIAJHBIX 3aJad, B TOM YHCIE: MNPOPUIAKTHKU
HACJIC/ICTBEHHBIX ~ 3a00JIEBaHWI  YEJOBEKa,  MEIUKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHMSA,
000CHOBaHHS 3KOJIOTMYECKH I1eJIeCO00Pa3HOr0 MOBEJACHMUS B OKpYKAIOUIeW NPUPOIHON cpere,
aHaM3a BIUSHUS XO3AWCTBEHHOH JESTEIBHOCTH UYEJNOBEKAa Ha COCTOSHUE NPUPOIHBIX |
UCKYCCTBEHHBIX SKOCHCTEM. YCHJIEHHE BHHMMAaHUS K MPUKIAJHON HalpaBIEHHOCTH Y4eOHOIo
npeaMera «buonorus» MPOJUKTOBAHO HEOOXOAWMOCTBHIO O0ECTIEUEHHS! YCIOBUHM Ul pELICHUS
OJTHOW M3 aKTyaJlbHBIX 3aJlad IIKOJIBHOTO OMOJOrMYECKOro o0pa3oBaHMs, KOTOpas MpeAroJiaraet
dopmupoBaHrne y O0OydYalOUIMXCS CIIOCOOHOCTH amalTHPOBAaTBCS K HW3MEHEHHSIM JTUHAMHYHO
Pa3BUBAIOIIETOCSI COBPEMEHHOI'O MHpA.

buonorus Ha ypoBHE cpemHero ooOmero oOpa3oBaHUs 3aHUMaeT BakHOe MecTo. OHa
oOecrieunBaeT (GopMHpOBaHHE Yy OOyYaroImUMXcs MpPEJCTaBICHUH O Hay4YHOM KapTHHE MHpa,
pacmupsier U 0000mIIaeT 3HaHUS O )KUBOH NPUPOAE, €€ OTIMYHUTENBHBIX MPHU3HAKAX — YPOBHEBOM
OpraHu3allil M SBOJIIOLUH, CO3aéT YCIOBUS JUIA: TO3HAHUSA 3aKOHOB JKHUBOW MPUPOIHI,
dbopmupoBanus (PYHKIIMOHAILHONH TPaMOTHOCTH, HABBIKOB 370POBOTO M 0Oe30macHoro obpasza
KHU3HH, YKOJIOTUYECKOTO MBIIIUIEHUS, [IEHHOCTHOTO OTHOLIEHHUS K )KMBOH MPHUPOJIE U YEIIOBEKY.

Bornbiioe 3HaYeHne OMONOTHS UMEET TAaKKe JUTsl PEIICHUsT BOCITUTATEIBHBIX W Pa3BHBAIOIINX
3aJa4 CcpegHero oOmero oOpa3oBaHUs, COLMAIU3alMM oOydarouuxcs. M3ydenue Ouonoruu
obecrieunBaeT ycluoBHA UIS  (OPMHUPOBAHUS HMHTEIUICKTYaIbHBIX, KOMMYHHKAIIMOHHBIX U
UH(POPMALIMOHHBIX HABBIKOB, 3CTETUYECKOH KYJIbTYpHhl, CHOCOOCTBYET MHTETPALIUN OMOIOTUYECKUX
3HAaHWH C TPEJCTAaBICHUSIMH W3 JPYIHX YUEOHBIX NPEIMETOB, B YAaCTHOCTH, (PH3UKH, XUMUH U
reorpagun. Ha3BaHHbIE TOJIOKEHUSI O TMpelHa3HAuYeHUM YydeOHoro mnpenmera «buomorus»



COCTaBHJIM OCHOBY JUISl OTIPENENICHUs MOAXO00B K 0TOOPY M CTPYKTYPUPOBAHUIO €TO COJepIKAHU,
MPEJICTABICHHOIO B IpOrpaMMme 1Mo OHOJIOTHH.

Ot60p comepxkanust yueOHOTO mpeamera «buonorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C
MO3UIUI KyJIbTypOoCOOOPa3HOTo MOAX0/Aa, B COOTBETCTBHUM C KOTOPHIM OOYYarOMIMECs IOJIKHBI
OCBOUTH 3HAHUS M yMEHUS, 3HAYMMbIe JUii (OPMHUPOBAHUS OOIIECH KYyJIbTYpBI, ONpPENEISIOIINE
aJIecKBaTHOE TIIOBEJCHHE UYEJIOBEKa B OKpYXKAlOIIeW MPUPOAHOM cpele, BOCTpeOOBaHHbBIE B
MOBCEIHEBHOM JKU3HU M TPAKTHYECKON NesTeNbHOCTH. Oco00€e MECTO B ITOW CHCTeME 3HAHUI
3aHHUMAIOT 3JIEMEHTHI COJIEPXKAHUS, KOTOPBIE CIIY>)KaT OCHOBOM JJisi (pOPMUPOBAHUS MPEICTABICHUN
O COBPEMEHHON E€CTECTBEHHO-HAyYHOW KApTUHE MHMpA U IIEHHOCTHBIX OpPUEHTALMSIX JHMYHOCTH,
CIOCOOCTBYIOLIUX F'yMaHU3alMKU OMOJIOTHYECKOT0 00pa30BaHUsl.

CTpyKTypupoBaHHE COJepKaHUs y4yeOHOro MaTepuana B MporpaMMme Mo OHOIOTHH
OCYIIECTBJICHO C y4Y€TOM MPHOPUTETHOTO 3HAUEHHUS 3HAHUNW OO0 OTIMYUTENbHBIX OCOOECHHOCTSAX
JKUBOU IPUPOJIBI, O €€ YPOBHEBOW OPTaHMU3ALUU U 3BOJIIOLMHU. B COOTBETCTBUM C 3TUM B CTPYKTYpE
yuebHoro npeameta «buoaorusy BbIIEIEHBI CIEAYIONINE COAepKaTelbHbIe JIMHUU: «bruonorus xak
Hayka. MeTronbl HaydyHOro nmo3HaHusy», «Kierka kak Omonormueckas cucrema», «OpraHusm Kax
Ouosnoruueckas cuctema», «Crucrema U MHOrooopazue OpraHuyeckoro Mupay, « IBOJIOIUS KUBOI
MPUPOJBD, «IKOCUCTEMBI U MPUCYIIIHE UM 3aKOHOMEPHOCTH.

Ilenp wu3yuenuss ydeOHOoro mpeamera «buosnorusi» Ha 0a30BOM ypOBHE — OBJaJIeHUE
00y4aromyMUCs 3HAaHUSMH O CTPYKTYPHO-()YHKIIMOHAJILHOW OpTaHU3alliy KHUBBIX CHCTEM PAa3HOTO
paHra u mpuoOpeTeHrue yMEHU UCTIOIB30BaTh ATH 3HAHUS JJISl TPAMOTHBIX JIEHCTBUI B OTHOIICHUU
00BEKTOB )KMBOW TIPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HCHHBIX MTPOOJICM.

Hoctuxenne nenu wu3ydeHuss ydeObHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
oOecrnieunBaeTcs PeIICHUEM CIIEAYIOIUX 3a1au:

OCBOEHHE 00YYaIOIIMMUCS CUCTEMBI 3HAHUM O OMOJNIOTUYECKUX TEOPUSX, YUCHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, [IPaBUIIax, CIyKallUX OCHOBOW /17151 hOpMUPOBaHMSI IPEICTaBICHUN
0 €CTECTBEHHO-HAYYHON KapTHHE MUpPA, O METO/IaX HAyYHOTO MO3HAHMs, CTPOCHUH, MHOT000pa3uu
U OCOOCHHOCTSIX JXHBBIX CHCTEM pPa3HOTO YPOBHS OpPTaHW3AIlMH, BBIIAOIIMXCS OTKPBITHIX U
COBPEMEHHBIX UCCIIEJIOBAHUIX B OMOJIOTHHY;

(dopMupoBaHUEe y OOYYarOIIMXCS IIO3HABATEJbHBIX, HWHTEJUIEKTYAJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B Mpoliecce aHalv3a JaHHBIX O MyTSAX Pa3BUTHA B OMOJIOTMHM HayYHBIX B3IJIS/I0B,
UJIeH ¥ TIOJIX0/I0B K U3yUYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIiu;

CTaHOBIIEHUE Y OOydaromuxcs o01meld KyIbTypbl, QYHKIIMOHAIBHON TPAMOTHOCTH, Pa3BUTHE
yMEHUN OOBSCHATH M OLICHUBAThH SIBIEHUS OKPYKAIOIIETO MHUpPA >KUBOW MPHUPOJIBI HA OCHOBAHUU
3HAHW U OTBITA, MOJYUYEHHBIX IPU U3YYEHUH OMOJIOTHH;

dopMupoBaHue y OOYYaIOIIMXCS YMEHUH WUIIOCTPUPOBATH 3HAYEHHE OMOJIOIMYECKUX
3HAHUM B MPAKTHYECKOW JESATENbHOCTH YEJIOBEKAa, pPa3BUTHUU COBPEMEHHBIX MEIULIMHCKUX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTHH;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOXHOCTH TIO3HAHMSI YEJIOBEKOM JKHBOW MPHUPOJIBI,
HEO0OXOUMOCTH OEpeXKHOr0 OTHOIICHHS K HEeM, COOJIIOJIEHUsI ITUYECKUX HOPM IMpHU MPOBEACHUU
OMOJOTUYECKHX UCCIIeIOBAHMIA;

OCO3HAHHE LIEHHOCTH OWOJIOTMYECKUX 3HAHUI JJIs MOBBIIIEHUS YPOBHS HKOJIOTMYECKOM
KYJIBTYPBI, ISl JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;

MpUMEHEHNE TPUOOPETEHHBIX 3HAHUM W YMEHWH B TOBCEIHEBHOW >KM3HU JIJISI OIEHKH
MOCJEICTBUM CBOEH JAEATENbHOCTH 110 OTHOILICHHWIO K OKpYKalolled cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOIOIEHNE Mep TPODUIAKTHKY 3a00IeBaHUH.

B cucreme cpennero oOmiero obpazoBanus «buosnorusi», uzyyaemas Ha 0a30BOM YpPOBHE,
ABIIEeTCS 00sA3aTeNbHBIM Y4YeOHBIM MPEIMETOM, BXOJSAIIUMM B COCTaB MPEAMETHOM o0jacTu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

Jnst m3ydennsi Ononoruu Ha 6a30BOM YPOBHE CpEIHET0 00IIero o0pa3oBaHUs OTBOAUTCS 68
gyacoB: B 10 kmacce — 34 gaca (1 gac B Hezeno), B 11 kimacce — 34 gaca (1 yac B HeZemio).



2. Conep:kanue y4eOHOIro nmpeamMera.

10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTMHM C OOIIECTBEHHBIMH, TEXHHMYECKUMHU H JIPYTHMH
€CTECTBCHHBIMU HayKamH, Quiocoduei, ITHUKON, ICTETUKOM H mpaBoM. Pons Owonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTuHbI Mupa. CrucreMa OMOJ0rHUYecKUX HayK.

MeTonbl TMO3HAHUS KUBOW MPUPOILI (HAOIIOACHHUE, DKCIEPUMEHT, ONMHUCAHHE, U3MEPCHHE,
KJaccuukanms, MOJAEITMPOBAHUE, CTATUCTHYECKAsE 00padOTKa JaHHBIX ).

JdemoHcTpaumuu:

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

Tabmuibl 1 cxembl: «MeTOobI TTO3HAHUS KUBOW IPUPOIBDY.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

[TpakTuaeckass padora Ne 1. «Mcnonp30BaHHWE pa3IUYHBIX METOJOB TIPH HM3Yy4YECHUU
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. JKuBble cHCTEMbI M UX OPraHU3AIUSA.

JKuBblie cuctembl (OMOCHCTEMBI) KaK IpeaMeT u3ydeHust 6uojaoruu. OTiInyne KUBBIX CUCTEM
OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiictBa OuocucteM © UX pa3HooOpazue. YpPOBHH OpraHu3alii  OHOCHUCTEM:

MOJIEKYJISIPHBIN, KJICTOYHBIH, TKaHEBBIH, OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmumpl u cxembl: «OCHOBHBIC TPU3HAKH JKU3HU», «YPOBHH OpraHU3ANMH >KHUBOU
TIPUPOIBI.

Ob6opynoBanue: moaens Mojaekyisl JJHK.

Tema 3. XumMuveckuii cocTaB U CTPOEHHE KJIETKH.

XUMUYECKUN COCTaB KIETKH. XHMUYECKUE DIIEMEHTBI: MAKPOAJIEMEHTBI, MUKPO3JIEMEHTBHI.
Boja 1 MuHepanbHbIE BElIECTBA.

@OyHKIMY BOJBI 1 MUHEPAJIbHBIX BEIECTB B KieTke. [lonaepxanue ocMoTHueckoro 6anaHca.

benku. CoctaB u cTpoeHne 6enkoB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HesameHumble U
3aMEHUMbIE AMUHOKHUCIIOThI. AMUHOKHCIOTHBIN COCTaB. YPOBHM CTPYKTYPhl OEIKOBON MOJEKYIIbI
(nepBUYHasi, BTOPUYHAs, TPETUYHAS U YETBEPTUYHASI CTPYKTypa). XMUMUYECKHE CBOICTBa OEIKOB.
buonorndeckne GpyHKIUN OENKOB.

®epMeHThl — Ouosiornueckue Karamuzatopbl. CTpoeHue ¢(epMeHTa: aKTUBHBIM ILIEHTP,
cyoctpatHas  crneuuduuHoctb.  Kodepmentsl.  Butamunsl.  Ominuuss  (epMeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aTOpPOB.

VYrneBoasl: MOHOcaxapubl (TJIOKO3a, pubo3a M Je30Kcupub03a), aucaxapuabl (caxaposa,
JAKTO3a) M TMoJucaxapuasl (Kpaxmayi, TJWUKOTeH, I[eJUToo3a). buonornyeckue GyHKIMHA
YIJIEBOJIOB.

Jlunuaer:  Tpurmunepuasl,  Qochomununael, crepounbl. ['mapodunsHO-TUAPOPOOHBIE
cBoiicTBa. buonornueckue ¢yHkumu aunuaoB. CpaBHEHHUE YIIIEBOAOB, OCJIKOB M JIMIUAOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunosbsie kucnotsl: IHK u PHK. Hykneotnasl — MOHOMEpPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢pyukiuu JJHK. Ctpoenue un pynkunn PHK. Buast PHK. AT®: ctpoenue u pyHkuuu.

[lutonorus — Hayka o kietke. Kierounas Teopust — npuMep B3aMMOAEHCTBHS Hiel 1 (pakToB
B HAyYHOM IMO3HAHUU. MeTo1bl U3yYeHUS KIETKH.

Knerka kxak nenocTHas >kxuBas cucrema. OOuIye NMpU3HAKK KIETOK: 3aMKHYTas HapyKHas
memOpaHa, mosekyinsl JIHK kak reneruueckuii anmapar, cuctemMa CUHTe3a Oellka.



Tumbl  KJIETOK: JyKapHOTHUYeCKass M INpokapuotudeckas. (OCOOCHHOCTH  CTPOCHHUS
npokapuoTuueckor kieTku. Kierounas crenka Oakrepuit. CTpoeHHE SYKapPUOTHYECKOW KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, UX (YHKIUU.
[Tna3matuueckas wmemOpaHa, e€ cBoiictBa u ¢yHKOuH. llurorurasma u  e€ OpraHoUIbL
OnnomemOpannble opranounbl kietku: DIIC, anmapar ['onbmku, nuzocomsel. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MUTOXOHAPUH, IutacTuisl. [Ipoucxoxaenne MUTOXOHApUN U muacTul. Bumel
wiactug. HemeMmOpaHHbIE OpPraHouabl KJIETKU: PUOOCOMBI, KIJIETOYHBIA LEHTpP, LEHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIO0B KIETKH. BritoueHusl.

SAnpo — perynaropubiii neHTp kieTkd. CTpoeHue siapa: sjuepHas 00oJouKa, KapuoIliazMa,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetn: A. Jleenryk, P. I'yk, T. IllIBann, M. Illneitnen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpenenieHne  XMMHUYECKHX  3JIEMEHTOB B HEXUBOH  NIPUPOAEY,
«PacrnpeniesieHue XUMAYECKUX JIEMEHTOB B )KUBOU MIPUPOAE.

Tabmunper u cxembl: «llepuoanueckas TabnMia XUMHUYECKUX DIIeMEHTOB», «CTpoeHue
MOJIEKYJIBl BOJbI», «bruocunTes Genka», «CTpoeHne MoeKyabsl Oenka», «CtpoeHue (epmeHTay,
«Hyxneunossle kucnotel. [JHK», «Crpoenne monekynsr AT®», «CtpoeHune 3yKapuOTHYECKOU
KieTkn», «CTpoeHue >KUBOTHOM KieTkn», «CTpoeHHE pacTUTEIbHOM KIeTKn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHUE s1/Ipa KIETKU», «Y TIeBOAb», «JIMnuasn».

O6opynoBaHue: CBETOBOW MHUKPOCKOIN, OOOpPYJOBAaHWE JUIS MPOBEACHUS HAOIIONCHHH,
U3MEpPEHM, AKCIEPUMEHTOB, MHUKPOMpENapaTbl PacTUTEIbHBIX, XUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuass pabora Ne 1. «/3yueHWe KaTaIUTHUYECKONH aKTHBHOCTH (DepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanas3bl)y.

JlaGopaTtopnast padora Ne 2. «M3ydyeHue cTpoeHus: KJIETOK paCTEHUM, )KUBOTHBIX U OaKTEepuit
M0/ MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUE.

Tema 4. /KuzHeneATeJIbHOCTDH KJIETKM.

OOMeH BelIecTB, WU METa00IU3M. ACCUMUIAIUS (TUTACTHYECKUH OOMEH) U JTUCCUMUIISIINS
(oHepreTuyeckuii OOMEH) — JIB€ CTOpPOHBI €IMHOro Iporecca MeradbonuzMa. Ponb 3akoHOB
COXpaHEHHUS BEIIECTB ¥ SHEPTUU B TOHUMAaHUU MeTaboIn3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPOGHBIM u rereporpodHbiii. Poms depMeHTOB B 00MeHE
BELIECTB U IIPEBPALLICHUH JHEPTUU B KIIETKE.

®otocunte3. CBeroBas u TeMHOBass (¢a3bpl ¢GoTocuHTe3a. Peakuuu (¢oTOCHHTE3A.
O¢pdexkTuBHOCTH PoTOCUHTE3a. 3HAUEHHE (OTOCHHTE3a A KU3HM Ha 3emiie. BinusHue ycnoBuii
cpeibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTEe3. XeMOCUHTE3UpYIole OakTepuu. 3HaYeHUE XEMOCHHTE3a JUIsl )KU3HU Ha 3eMie.

OHepreruyeckuil oOMeH B kieTke. Paciienienne BelecTs, BbIIEICHHE U aKKyMYJIHPOBaHHE
HEPIUU B KIETKe. OTambl JHeprerndyeckoro obmeHa. I'nmukonus. BbpoxkeHune M ero BHIBL
Kucnoponnoe oxucienue, wWid KJIeTO4Hoe JbixaHue. OkuciautensHoe ¢ochopuiimpoBaHue.
O} PeKTUBHOCTH SHEPTrETHIECKOTO OOMEHa.

Peakuun wmarpuuHoro cuHTe3a. ['enermueckas wuHpopmamus u JIHK. Peanuzanus
TeHeTHYeCKON WH(pOpMaIluu B KiIeTKe. |'eHeTHdeckwil Koa W ero cBoiictBa. TpaHCKpummms —
Matpuuabli cuHTe3 PHK. Tpancmsaumst — OuocuuTe3 Oenka. Dtambl TpaHcisuuu. KoaupoBaHue
aMHHOKHUCIOT. Pons pubocom B OnocunTese Oelka.

Hexnerounsie popmbl xu3Hu — BUpychl. Mctopus otkpertus Bupycos (/1. V. MBanoBckwit).
OCOOEHHOCTH CTPOEHHST M >KM3HEHHOro IUKiIa BHUpycoB. bakrepuodaru. bonesnu pacteHui,
JKUBOTHBIX W Y€JOBEKa, BbI3bIBaeMble BUpycamu. Bupyc mmmyHonedpunura yenoseka (BHUY) —



Bo30yautens CIIM/la. OOpatHast TpaHCKpHILMS, peBepTaza M HHTerpasa. llpodumaktuka
pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JdemoHcTpaumnu:

IToptpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabmune! u cxembl: «Tumbl muranusy, «Mertadonuzmy», «MUTOXOHIPUSD», « IHEPTETUICCKHMA
obmen», «Xmoporact», «®orocuntesy, «Ctpoenue JIHK», «CtpoeHue u (QpyHKIIMOHHMpPOBAHHE
reHa», «Cunrte3 Oenka», «['eHeTmdeckuii Kom», «Bupyce», «bakrepuodarn», «CtpoeHHe u
»ku3HeHHbIH ki Bupyca CITM/la, 6akrepuodaray, «Permmukamms JJHK».

O6GopynoBanue: moaenu-anmumkanuu «Yasoenue JHK wu Tpanckpunuus», «buocuntes
oenkay, «CTpoeHHUE KIETKU», MoJieib CTpykTypsl JJHK.

Tema S. PazMHoOkeHHe M HHAMBUHIYAJIbHOE PA3BUTHE OPraHU3MOB.

KiterouHplli IUKJ, WU JKU3HEHHBIM IWKI KiIeTku. MHTepdasza m mutos. Ilporeccsr,
npotekaromue B uHTepdasze. Pemnumkamus — peakums Mmatpuunoro cuntesa JIHK. Crpoenue
XpPOMOCOM. XPOMOCOMHBIH Ha0Op — KapuOTUN. JIUTIJIOMIHBIA M TaIUIOWJHBIA XPOMOCOMHBIE
Habopbl. Xpomatuabl. LluTomoruueckre OCHOBBI PAa3MHOXKEHHUS U WHAUBUIYATBHOIO PAa3BUTHUSA
OpraHU3MOB.

Henenne kietkn — muto3. Craguu mutosa. [Iporecchl, TpoucXoAsiue Ha pa3HbIX CTAIUAX
MUTO3a. BHOIOrHYecKkuii CMbIC MUTO3A.

[TporpamMmmupyemast THOEIb KICTKH — arlornTo3.

@DopMBbl pa3MHOKEHHSI OPraHU3MOB: O€CIooe U MoJIoBoe. Buabl 6ecrnonoro pa3MHOKEHHUS:
JIeJICHUE HAJBOE, IOYKOBAaHHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30OBaHUE, BET€TATUBHOE
pa3MHO)KeHue. MIcKycCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €0 3HAUEHHE JIJIs1 CEIEKLIHH.

[TosoBOE pa3MHOKEHUE, €TO0 OTIINYUS OT OECIIONOTO.

Meiio3. Craaum Meiio3za. I[lpomecchl, mpoucxonsiiue Ha craausx Menosa. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbICI M 3HAYEHUE MEN03a.

["amerorenes — mporecc oOpa3oBaHUs TOJOBBIX KIETOK Y >KMBOTHBIX. [lo/oBBIE sKene3bl:
CEMCHHHUKM W smuHUKUA. OOpa3oBaHWE W Pa3BUTHE IMOJIOBBIX KIETOK — TaMeT (CIepMaTo30WI,
AWlIeKIIeTKa) — crIepMaTtoreHe3 U oBoreHes. (OCOOEGHHOCTH CTPOCHHS — SHMIIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WuauBuayaibHOe pa3BUTHE (OHTOreHe3). DMOpPHOHAIBHOE Pa3BUTHE (IMOpHUOTeHe3). DTarbl
AMOPHOHATLHOTO Pa3BUTHS y MO3BOHOYHBIX JKUBOTHBIX: NPOOJIEHUE, TaCTPYJIALMS, OPraHOTeHE3.
[TocToMOpuoHaNbHOE pa3BUTHE. THUMBI MOCTIMOPHOHANBHOTO PA3BUTHUS: TMpsIMOE, HEMpPIMOe
(uumHOYHOE). BnusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIOCOOHBIC BBHI3BIBATH
BPOX/JIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOTeHE3 IIBETKOBOTO PACTEHHUS: CTPOCHHE CEMEHH, CTaJuH
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmumel U cxembl: «DOpPMBI Pa3MHOKEHHUsI OPraHU3MOBY», «/[BOWHOE OMIIOIOTBOpEHUE Y
LIBETKOBBIX pacTeHuil», «BerertatuBHOE pa3MHOXKEHHE pacTeHU», «JleneHue KiIeTku OakTepHii»,
«CTpoeHHe TOJIOBBIX KIETOK», «CTpoeHHe XpomMocoMbl», «Kierounslii mukiy, «Pernnkanus
JHK», «Mwuto3», «Menos», «[Ipsamoe u HenpsMoe pa3BUTHEY, «['aMeTOreHe3 y MIEKOMUTAOIINX U
yesoBekay, «OCHOBHBIE CTaJIMM OHTOT€HE3a».

OOGopynoBaHue: MHUKPOCKOI, MHKporpenaparsl «CrepMaTo30ubl  MICKOTTHTAIOMIETOY,
«Sliueknerka miuekonurammeroy», «KapruokuHes B KJI€TKax KOpEIIKA JyKay, MarHUTHAsE MOJEIIb-
anmukanus «Jlenenne knetkny», moaens JJHK, monens Meradaznoit XpoMoCOMBI.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopaTtopnast pabora Ne 3. «HaOmogeHne MuTo3a B KJI€TKaX KOHUMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOMpENapaTax.

JlaGopatopnast pabGora Ne 4. «M3yueHue CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HaciiencTBeHHOCTH 1 H3MEHYHUBOCTH OPraHU3MOB.



[Tpeamer u 3agaun reHeTUKU. McTopust pa3BUTHS TeéHETUKH. POk IIUTOIOTUHM U SMOPHOIOTUN
B CTaHOBJICHWU T'€HETHKH. Bkiaa poccuiickux M 3apyOeHBIX YUEHBIX B pPa3BUTHE TE€HETHKHU.
Metonsl TeHEeTUKH (THOPUAOIOTHYECKHUM, LHUTOTEHETUYECKHA, MOJIEKYISIPHO-TCHETUYSCKU).
OCHOBHBIE TE€HETHYECKHE TMOHATHUs. [‘eHeTudeckas CUMBOJIMKA, HCIOJIb3yeMass B CXemax
CKpEILLMBAaHUM.

3aKOHOMEPHOCTH  HAcJI€JAOBaHUS  IPU3HAKOB,  ycTaHoOBIeHHble [.  MeHnenem.
MoHoruOpuaHOe CKpeluBaHue. 3aKOH eIMHO0-00pa3us THOpUI0B MEpBOro mokoseHus. [IpaBuio
JIOMUHUPOBaHMS. 3aKOH pacLICIUIEHUs] MPU3HAKOB. [ 'nnore3a unctorel ramert. [lonHoe u HenoaHoe
JIOMUHHUPOBAHHUE.

JuruOpunHoe  ckpelmuBaHMe. 3aKOH  HE3aBUCUMOTO  HACJIEOBaHHUS  MPU3HAKOB.
[{uTOoreHeTUYEeCKUEe OCHOBbI JTUTMOPUIHOIO CKPELIMBaHUSA. AHaIM3MPYIOIIEE CKPEIUBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIsl ONIPeIeIeHHsI TEHOTUIIA OCOOU.

CueruieHHoe  HacienoBaHue mpu3HakoB. PaGora T. Moprama 1o  CHENJICHHOMY
HacJe10BaHMI0 TeHoB. HapylleHue cuenyieHnsi FeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpOMOCOMHas TEOpUs HACJIEACTBEHHOCTHU. | eHeTHUeCKHue KapThl.

I'enetnka mnona. XpoMOCOMHOE ONpeAeIeHUE Ioja. AyTOCOMBI M IOJOBBIE XPOMOCOMBI.
['omorameTHbI€ U reTeporaMeTHble opranu3Mbl. HacienoBanue npru3HaKkoB, CHEIUIEHHBIX C IOJIOM.

N3meHunBOCTh. Bubl H3MEHYMBOCTH: HEHACIEACTBEHHAs! U HacleACcTBeHHas. Poib cpensl B
HEHACJIC/CTBCHHON  HM3MEHYMBOCTH. XapaKTePUCTUKA  MOJM(UKAUOHHOW  HW3MEHYHMBOCTH.
BapuanuonHblil psin M BapualMoHHas KpuBas. Hopma peakuuun npusHaka. KonudecTBeHHbIE U
KaueCTBEHHbIE IIPU3HAKU U UX HOpMa peakuuu. CBoNCTBa MOAU(PUKALMOHHON N3MEHYMBOCTH.

HacnenctBeHHasi, WM TeHOTUIIUYECKas, M3MEHYMBOCTh. KoOMOMHATHBHAas H3MEHYHUBOCTb.
Meiio3 W TONOBOW TpomecC — OCHOBA KOMOWHATHBHOH WM3MEHYMBOCTH. MyTalMOHHAsS
u3MeHYnBOCTh. Kilaccudukanus MyTanuii: TeHHble, XPOMOCOMHBIe, TreHOMHble. Yactota u
OpUYHHBI MyTanuil. MyrareHHbsle (GakTOpbl. 3aKOH TOMOJOTHYECKHX PSIOB B HACIEICTBEHHOU
u3sMenunsocty H. M. BaBuiosa.

BuesinepHast Haca€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetnka wuyenoBeka. Kapuorun uyenoBeka. (OCHOBHBIE METOJAbl T'€HETUKH YEJIOBEKA:
TCHCAJIOTUYCCKUH,  ONHM3HEIOBBIN,  I[MUTOTCHETUYCCKHHA,  OHMOXMMHYCCKUN,  MOJICKYISIPHO-
reHeTudyeckuid. COBpPEMEHHOE OIpEAeICHHEe TIE€HOTHUIIA: [OJHOT€HOMHOE CEKBEHUPOBAHMUE,
TeHOTHUIUpPOBaHWe, B ToM uyucie ¢ nomompto [II[P-anammu3a. HacnencrtBennsie 3a0oiieBaHUS
4eJI0BEKa: TeHHble 00JIe3HH, OOJIE3HU C HACIEICTBEHHOM MPeapacnoIokKeHHOCTbIO, XPOMOCOMHbIE
6one3nu. Comaruueckue U reHeparuBHble MyTanuu. CTBOJIOBBIE KiIeTKU. [IpuHIUMIIBI 310pOBOTO
o0Opa3a JKM3HHU, JWArHOCTUKH, NPOPHIAKTUKM M JIEYEHUs TeHeTHdeckux OonesHeil. Meauko-
F€HETUYECKOE KOHCYJIbTUPOBAHME. 3HAYEHHE MEAMIMHCKOW TE€HETUKM B NPEJOTBPALICHUM U
JIeYCHUH TeHEeTUYECKUX 3a00JIeBaHNi YeloBeKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukon, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuupl U cxembl: «MOHOTMOPHIIHOE CKpELIMBaHME M €ro LUTOTCHETHYecKas OCHOBay,
«3aKOoH pacIIeIUIeHHs U €ro HUTOTeHEeTHYECKasi OCHOBay», «3aKOH YHUCTOTHI rameT», «lurudpuanoe
ckpeuBaHue», «lluTomorudyeckue  OCHOBBI  JUTMOPUIHOIO  CKpemMBaHus»,  «Meio3y,
«B3anMozelicTBrEe allIeNbHBIX TEHOBY, «[ eHeTuueckrue KapThl pacTeHH, )KUBOTHBIX M YEJIIOBEKAY,
«I'enernka mnona», «3aKOHOMEPHOCTU HACIEAOBAHUS, CLEIUIEHHOTO C MoioM», «KapuoTunsl
YyelloBeKa U KUBOTHBIX», «Buubl wusMeHuMBOCTH», «MoOAupUKaIUOHHAS H3MEHYUBOCTDY,
«Hacnenosanue pesyc-tpakropay, «I'eHeTrka rpymnn KpoBu», «MyTallmoHHast HK3MEHUYUBOCTH.

Ob6opynoBanue: Moaenu-anmvkanun  «MoHoruOpuaHoe ckpemuBaHue», «Hemnomnnoe
JOMUHUpOBaHuEe», «JluruOpunHoe ckpemuBanuey, «llepekpécT XpoMocOM», MHKPOCKON U
Mukpornpenapar «Jpo3zodpuna» (Hopma, MyTauuu (OpMBI KpbUIEB U OKpacKu Teja), repoapuit
«I"'opox moceBHOW».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:



JlaGopatopnast pabota Ne 5. «/3yueHue pe3ynbTaTOB MOHOTMOPUIHOTO U JUTHOPUIHOTO
CKpEIIUBaHUS Y IPO30(UIIBI Ha TOTOBBIX MUKpPOIpENapaTax.

JlaGopatopHast pabota Ne 6. «/3yueHne MOAU(PUKAIMOHHONW H3MEHYMBOCTH, MOCTPOCHHE
BApUAIIMOHHOIO PAJIa U BApUAIIUOHHOU KPUBOW.

Jlabopatopnass pabora Ne 7. «AmHamu3 wMyrammid |y JApo30oduibl  Ha  TOTOBBIX
MUKpOIIpenaparaxy.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIHU3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesekuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa M IpoIeCcC. 3apoKJeHUE CENeKIMH U aoMectukaims. Yuenue H. U.
BaBunoBa 0 1eHTpax MPOUCXOXKIEHUS U MHOrooOpas3usi KyJIbTypHbIX pacTeHuid. LleHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CopT, MOpoJa, ITaMM.

CoBpeMeHHbIE METOAbl CeNeKIMH. MacCOBbI M HMHIUBUAYaIbHBIH OTOOpPHI B CEIEKIUU
pacTeHHi M XMBOTHBIX. OIEHKA SKCTephepa. BIM3KOPOICTBEHHOE CKpEUIMBAHWE — WHOPWIMHT.
Yucras nunus. CkpeuiyBaHue YMCTHIX JUHUHA. ['eTeposuc, wiu rubpuanas cuna. HepoacrsenHoe
CKpelnBaHue — ayropuauHr. Otnanénnas rudpuansanus u e€ ycrnexu. MickyccTBeHHbIN MyTareHes
Y NIOJIy4€HHUE NOJUIUIONI0B. JlOCTHKEHNS CENEKIIMU PACTEHUN, d)KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust kak oTpaciib IPOU3BOJCTBA. ['€HHas WH)KEHepus. OTalbl CO3JaHUS
pexombunantHoit JIHK wu Tpancrennsix opranusmoB. Kiierounas wunxeHepus. Kietounsie
KYyJIbTypbl. MUKpPOKIIOHAIBHOE DPa3MHOXKEHUE pacTeHui. KiOHMpOBaHHE BBICOKOIPOAYKTHBHBIX
CEJIbCKOXO35MCTBEHHBIX OpPraHU3MOB. OKOJOIMYECKHMe U 3Tudeckue mnpobiembl. I'MO —
FEHETUYECKU MOIU(ULIPOBAHHBIE OPTaHU3MBI.

JlemoHcTpauu:

IToptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. lBanoB.

Tabmuiplr U cxembl: kKapra «L[eHTphl NPOUCXOXKIEHUS M MHOT000pasusi KyJIbTYpPHBIX
pactenuit», «llopoabl NOMAalIHUX >KUBOTHBIXY», «CopTa KyJIbTYPHBIX pacTeHMil», «OtrnanéHHas
rubpuanzanus», «Pabotel akamemumka M. @. MHWBanoBay, «llomumnongus», «OOBEKTHI
OouorexHonorun», «Kierounble KyJabTypbl M KJIOHHpOBaHHME», «KOHCTpyupoBaHuE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MYJSDKM IUIOJOB M KOPHEIJIOJOB JUKUX (OPM M KYyJIbTYpHBIX COPTOB
pactenuii, repobapuii «CeabCKOX035iICTBEHHbIE PACTEHUS».

JlabopaTopHble U NpakTHYeCKHe PadoThI:

Okckypeuss «OCHOBHBIE METOJIbI U JOCTHIXKEHMsI CEeNEeKIMHM DPACTeHMH U JKMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOMCHBITATENIbHBII y4acTOK, B TEIIMYHOE
XO035ICTBO, 1Ta00PATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. JBosonoHHAs OHOJIOTHS.

[IpeanocbuUIKM BOSHUKHOBEHHUSI BOJIIOIIMOHHON TEOPUH. DBOJIOIMOHHAS TEOPUS U €€ MECTO B
Ouosnorun. BrusHue 3BOMIONMOHHON TEOPUH HA Pa3BUTUE OUOJIIOTUU U APYTUX HAYK.

CuzerenbcTBa 3BoMOIMHU. [laneoHTONOrMUECKHE: TTOCIEA0BATENbHOCTh MOSBIECHUS BUIOB B
NaJICOHTOJIOTUYECKOM JIeTonucH, nepexoiHble GpopMel. bruoreorpaduueckue: cxoacTBo U pazaudne
dayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHE: CXOJACTBA M pa3Nuyusi AMOPHOHOB pa3HBIX BHJIOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTMYHble, pYIUMEHTapHblE OpTraHbl,
aTaBU3MbI. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHU3MOB HACIIEACTBEHHOCTH M OCHOBHBIX
MeTaboIMYeCcKUX MyTeil y BceX OpraHu3MOB.

OpomononHass teopust Y. Jlapuna. Ilpeanochbuiku BO3HUKHOBEHHUS JIapBUHHU3MA.
JIBuKyIe CUITBI 3BOJTIOLUHU BUJOB 1O JlapBuHY (M30BITOUHOE pa3MHOXKEHHE NPU OTPAaHUYEHHOCTH
pecypcoB, HeolpeaeEHHas U3MEHYMBOCTh, OOpb0a 3a CyIIeCTBOBAHUE, ECTECTBEHHBINH 0TOOD).

Cunrerudeckas teopus 3Bomonuu (CTD) u e€ ocHOBHBIE TOJTOKEHUSI.

MuxkposBosmtouus. [Tonmynsius Kkak eIMHAIA BUAA U SBOTIOLUH.
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JBmwxynme cuibl ((akTopbl) 3BOJIONMHM BHAOB B Ipupoie. MyTalMOHHBIH TMpolecc U
KOMOMHATUBHAs U3MEHYUBOCTD. [lonyns1inoHHbIe BOJIHBI U Apeii( reHoB. M3omsamus 1 Murpanus.

EcrecTBenHblIi 0TO0p — Hanpassonmil Gpakrop 3Bomronuu. @opMbl €CTECTBEHHOTO 0TOOPA.

[Tpucnoco0IeHHOCTh OPraHU3MOB KaK pe3yabTaT 3BOJONUH. [IpuMepsl mprcnocoOeHnid y
Opranu3MoB. ApoMop(O3bl U UIHO-aJANTALUH.

Bung u BunooOpaszoBanue. Kpurtepuum Buga. OcHOBHble (QOpMBI BHI000pa30BaHUSA:
reorpagpuueckoe, IKOJIOrHIECKOE.

Makpospomonus. Dopmbl  3BoMOLMU:  GUIETHYECKas,, AUBEPreHTHAs, KOHBEPIEeHTHas,
napaensHas. HeoGpaTumMocTs 3BoOLINH.

[TponcxoxacHue OT HeCIEHUAIN3UPOBAaHHBIX NpeaKoB. [Iporpeccupyromas crienuantu3anms.
AJlanTuBHas pajuanus.

JdemoHcTpaumMu:

[Toprpersr: K. Jlunneit, XK. b. Jlamapk, Y. apBun, B. O. Kosanesckuii, K. M. bap, 3.
I'exxens, @. Mrouiep, A. H. CeBepiios.

Tabmuubl u cxemsl: «Pa3BUTHE OPraHMYECKOro MHpa Ha 3eMiie», «3apOoabIy MO3BOHOYHBIX
AKHUBOTHBIX», «Apxeontepukc», «DPopMbl 00pbOBI 3a cyliecTBOBaHUEY», «EcTecTBeHHBIH OTOOP»,
«MHoroo0pa3ue COpToB pacTeHmit», «MHoOroodpasue mOpoA >KUBOTHBIX», «llomymsamumy,
«MyTanMoHHasi U3MEHYHMBOCTBY, «Apomopdosbl», «nunoamanranum», «OOmas aereHeparus»,
«/IBrxyiue cuibl 3Boonun», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsunay, «bopnba 3a
cyuiectBoBaHuey», «lIpucrnocobieHHOCTh OpraHu3mMoBy», «l'eorpadpuueckoe BHUI00Opa30OBaHUEY,
«OKO0JIOTHYECKOE BH1000pa30BaHUE.

OO6opynoBaHue: KOJUIEKIMS HACEKOMBIX C pa3IMYHBIMU TUIIAMM OKpPAcKH, HAOOp IUIONOB U
ceMsiH, Kosekuus «lIpuMepsl 3alllUTHBIX HMPUCIIOCOOIEHUN Y >KMBOTHBIX», MoAelb «OCHOBHbIE
HaIpaBJICHUS 3BOIOLUNY, 00bEMHAs Moeb «CTpOeHHE FOJIOBHOTO MO3Ta IIO3BOHOUYHBIX).

buoreorpadudeckas kapTa Mupa, KOJUeKIus «®opMbl COXPaHHOCTH HCKOITAEMBIX )KUBOTHBIX
U pacTeHui», mojenb ammmukanus «llepekpéct xpoMmocom», BiakHele npenaparbl «Passutue
HacekoMoroy», «Pa3BuTHe NATyIIKW», MUKporpenapar «Jpozodmna» (Hopma, MyTanuu (GOpMBI
KPBLUIbEB U OKPACKU TEJa).

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 1. «CpaBHeHuE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

Jlabopatopnast pabora Ne 2. «OnucaHue TmPUCITOCOOJEHHOCTH OpraHu3Ma u €€
OTHOCHUTEIJIBHOTO XapaKkTepay.

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

JloHayuHBIE TIpEICTaBICHUS O 3apOKIACHUM >KM3HU. HayuHble THMIoOTe3pl BO3HUKHOBEHUS
KU3HW Ha 3emuie: aOuoreHe3 M MaHclepMHus. XUMHYECKas 3BOJIOLUSA. AOMOreHHBIH CHUHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPraHMYECKHX. DKCIIEPUMEHTAIBHOE MOATBEPKIACHNE XMMHUYECKON
sBosoMy. HavanbHblie atanbl 6uonorudeckoi spomonnu. ['mnoreza PHK-mupa. ®@opmuposanue
MEMOpPaHHBIX CTPYKTYp M BO3HHUKHOBEHHE TMPOTOKJIETKU. [lepBble KIETKM M HMX 3BOJIOLHUSA.
®opMUpOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3BuTHe u3HM Ha 3emiie 1o dpaM U nepuojam. Kartapxeil. Apxelickas U MpoTepo3oMcKas
apbl. [lameo3olickas spa U €€ mepuoabl: KEMOPHICKUN, OPAOBUKCKHM, CUITYPUNUCKHM, JEBOHCKUM,
KaMEHHOYTOJIbHBIH, IIEPMCKUH.

Me3o301ickas spa 1 €€ Mepruoibl: TPHACOBBIN, IOPCKHI, MEITOBOM.

KaiiHo30iicKkas 3pa U €€ epro/bl: ajIe0reHOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucThKa KIMMara M TeOJIOTMYECKUX mpoueccoB. (OCHOBHBIE ATalbl 3BOJIOLUHU
PacTUTENHHOTO U JKUBOTHOTO MUpa. ApoMop(o3bl y pacTeHuil 1 KUBOTHBIX. [losBneHue, paciBer u
BbIMHpPaHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro MHpa KakK OTpakeHHE 3BOMIOIMH. OCHOBHBIE CHCTEMAaTHYECKHE
TPyl OPTaHU3MOB.

OBoironusl  uelnoBeKa. AHTpPONOJOruMs Kak Hayka. Pa3BuTue mpencraBieHMR O
IIPOUCXO0KICHUH YeJIoBeKa. MeTo bl n3ydeHus aHTponoreHe3a. CXoAcTBa U pa3anyusl 4eJ0BEKa U
XKUBOTHBIX. CHCTEMATHYECKOE TOJI0KEHUE UEIOBEKaA.
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Heuwxymme cunel  (akTopsl) aHTpomoreHe3a. HacneacTBeHHas HW3MEHYHMBOCTh U
€CTECTBEHHBIH 0TOOp. OOIIECTBEHHBIM 00pa3 >KU3HHU, U3TOTOBJIICHHE OPYAUHA TPyAa, MBIIUICHUE,
peub.

OCHOBHBIE CTAaIUM W BETBU DHBOJIIOIMM YEJIOBEKA: ABCTPAJIONUTEKH, UYUenoBEeK yMeslii,
Yenosek npAMoxXoasiui, YenoBek HeaHAepTanbckuil, HemoBek pa3ymHsblil. Haxonku nekomaemsix
OCTaTKOB, BpeMs CYIIECTBOBAaHMS, OOJACTh pPACHpOCTpaHeHHUs, 00BEM TOJOBHOTO Mo3ra, obpas
KU3HU, OPYIUSL.

Yenoseueckue packl. OCHOBHBIE OOJbIIME pachl: €BporeouaHasl (eBpas3uiickas), HErpo-
aBcTpajoujHas  (PKBaTopuaibHasl),  MOHIOJIOMJHAas  (a3MarcKo-aMepukaHckas).  UepTsl
MPUCTIOCOOJICHHOCTH MPECTaBUTENEH YeTOBEUYECKMX pac K YCJIOBUSM CyllecTBOBaHUA. EQUHCTBO
yesoBeueckux pac. Kputuka pacuzma.

JdemoHcTpaumMu:

[Toptpetsr: @. Penu, JI. ITactep, A. W. Onapun, C. Muinep, I'. FOpu, Y. /lapBuH.

Tabmunpl u cxembl: «Bo3nukHoBeHue ColHEYHOW cUCTEMBb», «Pa3BUTHE OpPraHu4yecKoro
mupay», «PactutenbHas kietka», <«JKuBotHas kierkay, «lIpokapuoruueckas — KJIETKaw,
«CoBpeMeHHasi CHUCTeMa OpraHM4ecKoro Mupa», «CpaBHEHHWE aHATOMUYECKHUX YEepT CTPOCHUS
YeJI0BEKa W 4YeJOBEKOOOPa3HBIX 00e3bsiH», «OCHOBHBIE MeECTa IMaJCOHTOJIOTMYECKUX HAXOJIOK
MPEIKOB COBPEMEHHOTO uYeloBeka», «/IpeBHeilmne mogu», «JpeBHue monu», «llepsbie
COBpPEMEHHBIE JTI0N», «UenoBeueckre pachl».

Ob6opynoBanue: wmymsku — «l[Ipoucxoxkaenne yenoBeka» (OIOCTBI  aBCTPAJIOMHUTEKA,
NUTEKaHTpONa, HeaHAepTalblla, KPOMaHbOHLA), CJIENKH WIM H300pa)KEHHsI KAMEHHBIX OpYIUil
MEepBOOBITHOTO YeJOBeKa (KaMHH-YOIIEPhl, pyOmia, ckpebia), reoXpOoHOJOruveckas Talnuia,
KOJUTeKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Ipaktuueckas padora Ne 1. «/3ydeHue MCKOMAEMBIX OCTATKOB PACTEHUW WM >KHUBOTHBIX B
KOJUTEKIIUSX .

DKCKypcHusi «DBOJIIOIMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIM WIIH
KpaeBeauecKuii My3eil).

Tema 3. Opranu3msl 4 OKpy:KawIas cpeaa.

DKOJIOrUs Kak HayKa. 3aJaud U pa3Jiesbl SKOJIOruU. MeToabl 3KOJIOrMYECKUX UCCIEA0BAHMI.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpraHU3MOB: BOJHAA, Ha3eMHO-BO3yIIHas, MOYBEHHAs,
BHYTPHOPTaHU3MEHHAsI.

Okonornyeckne (akropel. Kraccudukanus skomormueckux (GakTopoB: aOWOTHYECKHE,
OMOTHYECKUE U aHTPOIOreHHbIe. J[elicTBHE IKOJIOTUYECKUX (PAaKTOPOB HA OPraHU3MBI.

AOuotnueckue  (QaxkTopel:  CBET,  TeMIleparypa,  BIAKHOCTb.  DOTOMEPUOAU3M.
[TpucniocoOnenust opraHu3MoB K JAefcTBHIO a0noTHYecKuX GakTopoB. bruonornueckrue puTMsl.

buotnueckue pakropsl. Buapl OMOTHYECKUX B3aUMOACHCTBUIA: KOHKYPEHIIUS, XUIIIHUYECTBO,
cumM6Ouo3 u ero ¢opmel. [lapasuTusm, koomnepamnus, MyTyaau3M, KOMMEHCAIU3M (KBapTHUPAHCTBO,
HaXJICOHUUECTBO). AMEHCAIM3M, HEWUTpalu3M. 3HaueHHe OMOTHYECKHX B3aMMOJCHCTBHM s
CYIIECTBOBaHMs OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE  XapaKTEpPUCTHKU mnonyasauud. (OCHOBHBIE MOKa3aTead MOMYJSALHU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXKJIAEMOCTh, CMEpPTHOCTb, MPUPOCT, Murpauus. JluHamuka
YUCJIIEHHOCTHU MONYJISALNUU U €€ PErysusl.

JdemoHcTpaumuu:

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

Tabmuner u cxemsl: kapra «[Ipuponnbie 30HB 3emiuan», «Cpeabl 0OMTaHUS OPraHHU3MOBY,
«Doronepuoauzmy, «llonmynsuun», «3aKOHOMEPHOCTH PpPOCTAa  YHMCIEHHOCTH  MOMYJSLHUU
uHpy3opun-Tydenbkny», «llumepsie nenu».

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

Jlabopatopnast pabora Ne 3. «Mopdonornyeckne 0COOEHHOCTH PACTEHUH W3 Pa3HBIX MECT
oOUTaHUSY.
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JlaGopatopHas padota Ne 4. «BiusHue cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYCay.
[TpakTrueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIUA PA3HBIX BUOB PACTCHUI.
Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

Coo011ecTBO Opranu3MoB — OnoreH03. CTPYKTYphI OMOIIEHO3a: BUI0BAsI, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuuieBas). Bunpl-nomuHanTel. CBsS3M B OHOIIEHO3E.

Okonorudeckne cucreMmbl (3kocucteMsl). [lonsiTue 00 »sKocuctemMe U OHOreoLEHO3E.
@OYHKIMOHAIbHBIE  KOMIIOHEHTBI  JKOCHUCTEMBI:  IPOAYLEHTbl, KOHCYMEHTBI, PEAYLIEHTHI.
KpyroBopor BemiecTB M MOTOK 3HEPruM B 3KocucreMe. Tpodudeckue (MUILEBbIE) YPOBHH
skocucTeMbl. [lumessie nenu u cetu. OCHOBHBIE MOKA3aTEIN YKOCUCTEMBI: OromMacca, MpOAyKLusI.
DKOJIOTUYECKHE MHpPaMUJbl: TMPOAYKIUHU, UYHCICHHOCTH, Ouomacchl. CBOICTBa 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETyJIsiusl, pazButue. CyKieccus.

[IpuponHble SKOCHUCTEMBI. OKOCHUCTEMbI O03Ep U peK. DKOCHCTeMa XBOWHOTO WIIU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE JKOCUCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucTeMbl. buojormueckoe u
XO03s5ICTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpaszue kak ¢akrop ycrtoiuuBocTd 3KocucteM. CoxpaHeHHE OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. 1. Bepnaackoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa Ouocdepsl. Kupoe
BelecTBoO u ero GyHkiuu. OcodeHHOCTH OMOoCcdephl Kak T100aTbHONW SKOCUCTEMBI. [IlnHaMIdeckoe
paBHOBecHe U 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTsl BemiecTB U OHMOr€OXMMUYECKHE LUKIBI 3JEMEHTOB (yrjiepojaa, as3ora).
3onanbHOCTH 6uOochepsl. OCHOBHBIE OMOMBI CYIIH.

UYenoseuecTBo B Ouocdepe 3emiin. AHTpOTNIOreHHBIE M3MeHeHus1 B Ouocdepe. [mobdanpHbIC
9KOJIOTHYECKUE TPOOIIEMBI.

CocymiectBoBanue npupojabl U denoBeuecTBa. CoxpaHeHue OMoOpa3sHOOOpa3us KaKk OCHOBA
ycroiunBocT Ouocdepbl. OCHOBAa PallMOHAIBHOTO YIPABICHUS MPUPOAHBIMU pEcypcamMH U HX
UCIOJIb30BaHue. JlocTukeHust OMOIOruM U OXpaHa MPUPO/IBI.

JdeMoHcTpanum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunel u cxemsl: «llumessle nenu», «buoreHos3: cocrtaB u cTpykrypa», «l[Ipupoanbie
coobmectBa», «llemn mnuraHus», «Oxomorumyeckas nupamuaa», «buochepa u uenosexy,
«9KOCHCTEMA IUPOKOIMCTBEHHOIO JIECa», «IKOCUCTEMA XBOMHOIO Jiecay, «bruoreHo3 Bogoémar,
«ArporeHo3», «[IpumepHbIe aHTPOTIOTEHHBIE BO3JICHCTBHS HA IPUPOAY», «BaskHelme ncTOUHUKN
3arps3HEHUs] BO3/yXa M TPYHTOBBIX BoX», «I[louBa — BakHeHIas cocraBisomas Ouocheps»,
«®DakTtopsl ferpaganuu nousy, «llapuukosslil 3¢ dexT», «DakTophl pagUOaKTUBHOTO 3arpsi3HEHUS
ouocheprr», «OO6mas crTpykrypa Ouocteps», «PacmpocTpaHeHue >KU3HH B Ouochepey,
«O30HOBBIN 3KkpaH Ouocheprr», «KpyroBopor yriepoga B Ouocdepe», «KpyroBopor azora B
IPUPOLIEN.

O6opynoBanue: Mojeb-anminkanus «TunuuHble OMOLIEHO3bI», repbapuil «PacTuTenbHbIe
coobuiectBa», Koyulekiuu «buonenos», «BpeauTenu BaKHEMIIMX CENbCKOXO03IHCTBEHHBIX
KyJIbTyp», Tepbapum M KOJJIEKUMH PpACTEeHMH M JKMBOTHBIX, MpPHHAUIEKAIIME K Pa3HbIM
HKOJIOTHUECKUM TpynnaMm oaHoro Buja, Kpachas kxura Poccuiickoit @enepanuu, n300paxeHus
OXpaHseMbIX BUJIOB PACTEHUIN U KUBOTHBIX.
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3. Iliianupyembie pe3yJibTaThl H3YUECHHUS Y4eOHOI'0 IpeaMeTa

Cormacao ®I'OC COO, ycranaBnmmBalTcs TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00y4JalIUMUCS TPOTPaMM CPEIHETo OOIIero oO0pa30BaHUS: JUYHOCTHBIM, METAaNpPEeIMETHBIM U
PEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B cTpykType JMYHOCTHBIX PE3YJIBTATOB OCBOEHUs Impeamera «buoJIOrus» BbIIEIECHBI
CJIETYIOIIHE COCTABIISIONINE: OCO3HAHNE 00yUYAIOITUMUCS POCCHICKON TPaXTaHCKON UACHTUIHOCTH
— FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO, HATMYME MOTUBALIMM K
00y4YeHHIO OMOJIOTHH, IIeJICHANPaBIEHHOE PAa3BUTHE BHYTPEHHUX YOCKICHHUN JTMYHOCTH HA OCHOBE
KITFOUYEBBIX I[IEHHOCTEH W UCTOPUYECKUX TPAJAULIUNA pa3BUTHS OMOIOTHYECKOTO 3HAHUS, TOTOBHOCTh
U CIIOCOOHOCTh OOYYAIOLIMXCS PYKOBOACTBOBATbCSA B CBOCH JEATENBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU yCTaHOBKAMHU, MPHUCYIIUMU CHUCTEME OHOJIOTHYECKOro oOpa3oBaHMs, HaIU4ue
HKOJIOTHYECKOTO MTPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTH IIETTH U CTPOUTH KU3HEHHBIC TIAHBI.

JlnyHoCTHBIE pe3yabTaThl OCBOEHHMS mpeaMmera «buonorus» HOCTUraroTCs B €IUHCTBE
yu4eOHOW M BOCHMUTATEIbHOW JEATENbHOCTH B COOTBETCTBMM C TPAJULUOHHBIMU POCCUHCKUMHU
COLIMOKYJIbTYPHBIMU, MUCTOPUYECKHMMH U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTAMH, IPUHSATHIMH B
oOuiecTBe MpaBWIaMM UM HOPMaMu IIOBEJIEHUS M CIIOCOOCTBYIOT IpoOILleccaM CaMOIIO3HAHUA,
CaMOBOCIIMTAaHUSA M CaMOpAa3BUTHUA, Pa3BUTUS BHYTPEHHEW MO3UIMUU JIUYHOCTH, MATPUOTH3MA,
YBOXEHUSI K 3aKOHY W IPABONOPSAKY, YEIOBEKY TpyJda W CTaplieMy IOKOJEHHUIO, B3aUMHOIO
yBa)KeHHUsI, 0EPEKHOTO OTHOIICHUS K KyJIbTYPHOMY HACIEAUIO M TPATUIUSIM MHOTOHAIIMOHAIBHOTO
Hapoza Poccuiickoit @enepanun, NpUpOAE U OKPYKAIOLIEH Cpelie.

JIndHOCTHBIE pe3ylbTaThl OCBOEHHS Yy4eOHOro mpeamera «buosorus» AOHKHBI OTpa)kaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIIMXCs PYKOBOACTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIUEH JTUYHOCTH, CUCTEMOU 1IEHHOCTHBIX OPHEHTAllMi, TO3UTUBHBIX BHYTPEHHUX YOEXIIEHUH,
COOTBETCTBYIOILIUX TPAJIULHUOHHBIM LIEHHOCTSM POCCHIICKOr0 00IECTBa, pacClIupPEHHUE KU3HEHHOTIO
ONBITA U ONBITA JEATEIILHOCTH B MPOLIECCE peaan3alii OCHOBHBIX HAIPABJICHUIN BOCHUTATEIbHOM
JESTEIIbBHOCTH, B TOM YHUCIIE B YACTHU:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(OpPMUPOBAHHOCTh ~ TPAXJAHCKOM  MO3UIMH  OOyyaromerocss Kak AakKTUBHOTO U
OTBETCTBEHHOT'0 WIEHa POCCUIICKOro 00IIeCTBa;

OCO3HAHHE CBOUX KOHCTHUTYIIMOHHBIX TIpaB M O0Osf3aHHOCTEH, yBa)XeHHWE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW IEATETbHOCTH NPU CO3AAHUU YUEOHBIX NPOEKTOB,
pelieHny yueOHbIX U T03HABATENIbHBIX 3a/1a4, BHIIOJHEHNU OMOJIOIrMYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH OIpeeNATh COOCTBEHHYIO MO3UILIMIO [0 OTHOLIEHUIO K SIBICHUSIM COBPEMEHHON
JKHU3HH U OOBSICHSTH €€;

YMEHHE YYUTHIBATh B CBOUX JCUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOJEHCTBUS
JOJIeN € Pa3HBIMU YOeXKICHUSMHU, KYIbTYPHBIMU IIEHHOCTSIMU U COITUATBHBIM TTOJIOKEHUEM;

TFOTOBHOCTb K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHHUS Y4EOHBIX,
MO3HABATENIbHBIX U UCCIIEOBATEIbCKUX 3a/a4, YBAKUTEIBHOIO OTHOIIEHNUS K MHEHHIO ONIIIOHEHTOB
pu 00CYXJIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPKaHMS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPAKIAHCKOW HACHTHYHOCTH, MATPUOTH3MA, YBAKECHUS K
CBOEMY HapoAy, 4yBCTBa OTBETCTBEHHOCTH nepes PoauHol, roprocTtu 3a cBoi kpaii, cBoro Poauny,
CBO SI3BIK M KYJIBTYpPY, IPOILIOE U HACTOAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACJIEIUI0 U MaMATHUKAM MPUPOJIbI, TOCTUKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYIE;
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CIIOCOOHOCTH OIICHMBATh BKJIAQJI POCCUUCKHX YUEHBIX B CTAHOBJICHHUE M PAa3BUTHE OUOJIOTHH,
NMOHMMAHUS 3HA4YeHHs OWOJIOTMM B TO3HAHMM 3aKOHOB MPUPOJIbI, B JKW3HM YEJIOBEKa U
COBPEMEHHOTO 00IIeCTBa;

uzeiHas yoe:xx1€HHOCTh, TOTOBHOCTD K CIIY’KE€HHUIO U 3anure OTeyecTBa, OTBETCTBEHHOCTD 3a
ero cynn0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCUICKOr0 HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAlIMI0 U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSCh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POIUTENSIM, CO3JAaHUIO CEMbU HA OCHOBE OCO3HAHHOIO
MIPUHSTUS LEHHOCTEN CEMEUHOM )KU3HHU B COOTBETCTBUU C TpaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIOYAsh ICTETUKY OBITA, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMaHUE SMOLHUOHAIBHOTO BO3JICMCTBHS )KUBOM MPUPOJABI U €€ LIECHHOCTH;

FOTOBHOCTh K CAMOBBIPQKEHUIO B pa3HbIX BHJAAX MCKYCCTBA, CTPEMIICHHE IPOSIBISATh
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢pusuveckoro Bocnutanus, GOPpMHUPOBAHNSA KYJIbTYPHI 310POBbSI U SMOIHOHAJIBHOIO
Os1aronosyqusi:

MOHMMAaHHUE W peau3alus 3J0pOBOr0 M 0e30MmacHOro obpasa >KU3HH (34OPOBOE MHUTAHUE,
COOJIIO/ICHNE TUTUEHUYECKUX TPABWJI U HOPM, COAJaHCHPOBAHHBIM PEXUM 3aHATHUH M OTIbIXA,
perynsapHas pusndeckas akTUBHOCTB), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS
K COOCTBEHHOMY (DM3MUECKOMY U TICUXHUECKOMY 3JI0POBBIO;

MOHMMAaHNE [ICHHOCTH MPaBWJI MHAUBUIYabLHOTO U KOJIJIEKTUBHOTO O€30MacHOTO MOBEICHUS
B CUTYAIUsX, YIPOKAIOIIUX 3/I0POBBIO U )KU3HU JIIOJICH;

OCO3HAHHE TIOCIEACTBUI M HEMpPUATUS BPEAHBIX MPUBBIUEK (YHIOTpPeOJIEHHUS aJlKoroJs,
HapKOTHUKOB, KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPy, OCO3HaHUE IIEHHOCTH MAacTEPCTBa, TPYI0II00HE;

TOTOBHOCTh K AKTUBHOW JEATEIbHOCTH TEXHOJOTMYECKON M COIMAIbHON HAIpaBICHHOCTH,
CIOCOOHOCTH UHUITMUPOBATH, TUIAHUPOBATh U CAMOCTOSITEIILHO BHITIOJIHITH TAKYIO IESITEIIbHOCTD;

UWHTEpEC K pa3NuyHbIM cdepaM MpodeccHOHANBHON JeSTENbHOCTH, YMEHHE COBEpIIaTh
OCO3HaAHHBIN BBIOODP OymyIieit mpodeccun 1 peaaTn30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUTAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOPA30BAaHHMIO Ha MPOTSHKEHUH BCei
KU3HH;

7) 3K0JI0TM4YECKOT0 BOCTTUTAHUSA:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHUE K MPUPOJIE KaK MCTOUYHMKY KU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIIEHHE YPOBHS OKOJOTUYECKOW KYJIbTYpBI: MPUOOPETEHHE OIbITa TUTAHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYXKAIOLIEH Cpeibl;

OCO3HAHUE TJI00ABHOTO XapaKkTepa KOJIOTHIYECKUX MPOOJIeM U MyTeH MX PEIICHHS;

CIIOCOOHOCTH UCIOJIBL30BATh MPHOOPETaEMBbIe IPU U3YUYCHUU OMOJIOTUU 3HAHUS U YMEHUS TIPU
pemeHnu MmpobJieM, CBSI3aHHBIX C PAllMOHAIBHBIM MPUPOONOIB30BaHUEM (COOIOIEHUE TIPABHUIT
MOBEJECHUS B MIPUPO/IE, HAIIPABIEHHBIX HA COXPAHEHHUE PABHOBECHUS B SKOCUCTEMAX, OXPaHy BHUJIOB,
IKOCUCTEM, Orocdepshl);

AKTHUBHOE HEMPUITHE ACUCTBUHN, TPUHOCSIIUX BPEJ OKPYXKAIOIIEeH TPUPOIHON cpeae, yMEHUE
MIPOTHO3UPOBATH HEOIATOMPHUATHBIE YKOJIOTHUECKHUE TIOCIEACTBUS MPEITPHHUMAEMBIX TEHCTBUA H
MpeaoTBpaliaTh Ux;

HaJU4He€ PA3BUTOTO JKOJOTHYECKOTO MBIIUICHHS, HKOJIOTHYECKON KYIbTYpPHI, OIBITA
JEATEIbHOCTH  9KOJIOTUUECKOW  HANpaBJICHHOCTH, YMEHHUSI PYKOBOJCTBOBATbCS HMMH B
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[IO3HABATEJIbHOM, KOMMYHUKAaTUBHOM UM COLUAJIbHOM IIPAKTUKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKON AEATEIbHOCTU YKOJIOTHYECKOM HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHMA:

Cc(OPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd W OOIIECTBEHHON MPAKTHUKH, OCHOBAaHHOTO Ha JHAJIOre KYJIbTYp, CHOCOOCTBYIOILIETO
OCO3HAHHIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE S3BIKOBOM M YMTATENIBCKOW KYJBTYPBI KaK CpPEICTBAa B3aUMOJICHCTBUS
MEXy JIFOJIbMU U MIO3HAHUS MUDA;

NOHMMaHue crneuu(puKd OHOJOTHMHM KaK HAayKH, OCO3HaHMA €€ poid B (HOPMUPOBAHHUU
PaLMOHATIBHOIO HAayYHOI'O MBILUIEHUS, CO3JaHUM LIEJIOCTHOIO MPEACTABICHUS 00 OKpyKarolleM
MHpE KaK O €IMHCTBE MPUPOJIbI, YSIIOBEKa M OOIECTBA, B IIO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH
U pelIeHUH MPo0bJIeM COXpAHEHUs IPUPOJIHOTO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAUYMMOCTH OHMOJOrMH JUIsl COBPEMEHHOW IMBHIM3AIMH: OOECIICYCHHUS
HOBOI'O YPOBHS DPa3BUTHUS MEIULMHbBI, CO3/laHUE HNEPCHEKTHUBHBIX OMOTEXHOJOIMH, CIOCOOHBIX
pemarb pecypcHble MpoOJIEeMbl pa3BUTHS YEIOBEYECTBA, MOMCKA MyTell BhIXOJA U3 TI00ATBHBIX
9KOJIOTUYECKUX IMpodsieM M obecreueHus nepexoja K YCTOHYMBOMY Pa3BUTHIO, PALMOHAIBHOMY
UCTIOJIb30BaHUIO IPUPOIHBIX PECYPCOB M (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B IOJIyY€HMM OMOJOIMYECKMX 3HAHMM B LENAX MOBBILICHUs OOIIen
KYJbTYpBl, €CTECTBEHHO-HAyYHOW T'PAMOTHOCTH, KaK COCTaBHOMW 4YacTH ()YHKIMOHAIBHON
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoi npu U3y4eHuu OnoIorui;

IIOHUMAaHUE CYIIHOCTH METOJMOB II03HAHMUSA, HCIIONB3YEMBIX B ECTECTBEHHBIX HayKax,
CHIOCOOHOCTH  MCIIOJIb30BaTh IOJIydyaeMble 3HAHMS JUIsl aHaliu3a U OOBACHEHMS SBICHHUH
OKpPYXKAIOIIETO MHpa M MPOUCXOMANIMX B HEM H3MEHEHHWH, yMeHHe Jenarb OOOCHOBaHHEIC
3aKJIIOYEHUsT Ha OCHOBE HAay4HBIX (DaKTOB U MMEIOIUXCA JAHHBIX C LENbI0 IOJIyYEHHs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIEHO MCII0JIb30BaTh OMOJIOTMUECKUE 3HAHUS AJIs peleHus mpolieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUSX;

OCO3HAaHHE LICHHOCTU HAYYHOH IEATENbHOCTH, FOTOBHOCTb OCYLIECTBIIATH IPOEKTHYIO H
HCCIIEN0BATENBbCKYIO IESITENbHOCTh HHINBUYAIBHO U B TPYIIIIE;

TFOTOBHOCTb M CIIOCOOHOCTb K HENpPEpPHIBHOMY OOpPa30BaHUI0 U €aMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHMW 1O OHOJIOTMM B COOTBETCTBUU C >KU3HEHHBIMHU
NOTPEOHOCTAMM.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yibTaThl OCBOCHMsI y4eOHOro mnpeaMera «bBHOJOTHs») BKIHOYAIOT:
3HauYMMBble A7 (OPMHUPOBAHUS  MHMPOBO33PEHMS]  OOydaloIIUXCSl  MEXAUCUUIUIMHAPHBIE
(MexmpeaMeTHbIE) O0IIeHaYYHbIC MOHITHS, OTPAKAIOIINE IIETIOCTHOCTh HAYYHOW KapTUHBI MHUpPa U
cnenupuKy METOJ0B TO3HAHMSI, MCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, dHEPrus,
SBJICHHE, IPOIIECC, CUCTEeMa, HayuHbIi (haKT, IPUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCClIeIOBaHNe, HAOJI0/IEHNEe, M3MEpPEHHEe, IKCIEPUMEHT U JpPYruX), YHHUBEpCalIbHbIE y4eOHbIE

JEUCTBUSA (mo3HaBaTeNbHBIE, KOMMYHUKaTUBHBIE, peryJsiTUBHbIE), o0ecrneunBaroIme
dbopmupoBanre (QYHKIIMOHATBHON TPAMOTHOCTH W COLMAIBHONW KOMIETEHIIMU OO0y4YaroInUXCs,
CHOCOOHOCTh o0yyJaromuxcs HCIIOJIb30BAaTh OCBOCHHBIE MEKIUCLUIIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHUS U YHHUBEpCalbHble Y4yeOHble JAEWCTBUS B IO3HABATEIbHOM U
COIIMAIbHOM MPAKTHKE.

MetanpeameTHble pe3yibTaTbl OCBOEHHS IMPOTpPaMMbl CpeaHEero obiiero o0pa3oBaHUS
JIOJIKHBI OTpaXaTh:

OBi1aieHHe YHUBePCAJIbLHBIMU YUeOHBIMH MO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JOrHYEeCcKHE TeHCTBHUS:

CaMOCTOSITENIbHO (OPMYJIUPOBATh U aKTyaJU3UpOBaTh MpobiieMy, paccMaTrpuBaTh €€
BCECTOPOHHE;
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UCIIONIb30BATh MPU OCBOCHUU 3HAHUI MPHEMBI JJOTUYECKOTO MBIIUICHUS (aHAIM3a, CHHTE3a,
CpaBHEHHUA, KiaccHpUKAIMK, OOOOIIEeHHs), PACKpPhIBaTh CMBICT OHOJOTUYECKHX IOHATHN
(BBIIENATH UX XapaKTePHBIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTHUMHU IMOHSATUSMHU);

ONpeAeNaTh LeNH JeATENIbHOCTH, 3a/aBas MapaMmMeTpbl W KPUTEPUU UX JIOCTHXKEHUS,
COOTHOCHTH PE3yIbTaThl ACATEILHOCTHU C TIOCTABICHHBIMU IEIISIMH;

UCIIOJIb30BaTh OWOJIOTMYECKUE TOHATUS [ OO0bsCHeHHUS (AKTOB M SBICHUN >KUBOUN
TIPUPOJIBI;

CTPOUTH JOTHYECKHE PacCyKIACHUs (MHAYKTUBHBIC, I€IyKTHUBHBIC, [0 aHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH W TMPOTHUBOPEUYHUS B PACCMATPHBACMBIX SIBICHUAX, (OPMYIUPOBATH BBIBOJBI U
3aKIIIOUCHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIC CpPEACTBA ISl TPEJCTABIICHUS CYIISCTBEHHBIX CBS3eH U
OTHONIICHUH B HM3y4aeMbIX OHOJIOIMYECKHX OOBEKTax, a TaKke MPOTUBOPEUYHil pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3palaThIBaTh IJIaH peUIeHHs MPOOJIEeMBbl ¢ YUETOM aHAU3a UMEIOLIUXCS MaTepPUATIbHBIX U
HEMaTepUATbHBIX PECYpPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATH COOTBETCTBUE pPE3YNIbTATOB LEISIM,
OIICHUBATh PUCKH TOCIEICTBUN ACSITETLHOCTH;

KOOPJMHHUPOBATh U BBIMOJHATH pabOTy B YCIOBHSIX pPEaTbHOr0, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBUS:

BJIQJIETh HABBIKAMHU Y4YeOHO-UCCIIEIOBATEIbCKON M TMPOEKTHOW MAESITeNbHOCTH, HABBIKAMHU
paspenieHus mpoOeM, CIIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIILHOMY ITOMCKY METOIOB
pelleHus MPaKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BAaTh PA3JIMYHBIC BHJBI JIEATEIBHOCTH IO IMOJIYYCHUIO HOBOTO 3HAHUS, €T0
MHTEPIIPETAllUK, MPEOoOPa30BAHUI0 U MPUMEHEHHIO B YYEOHBIX CUTYyallMsIX, B TOM YHCIE HpH
CO3IaHHUH YYCOHBIX M COI[HATBHBIX TPOSKTOB;

dbopMupoBaTh HAy4YHBIH THUI MBIIUICHUS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMU
MOHSITHSIMA W METOJIaMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aqaud B O0OpA30BATEIbHON NEATEIBHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTYaJIM3UPOBATh 33aJady, BBIIBUTATh THIIOTE3Y
e€ peneHus, HaXOUTh apTyMEHTHI JIUTS JOKa3aTeIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh MMapaMeTphl
U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATH IMOJIYICHHBIC B XOJ€ PEUICHUS 3aJla4d Pe3yIbTaThl, KPUTUYCCKH OIICHHBATH
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSIX;

JIaBaTh OIIEHKY HOBBIM CUTYAITUsM, OIIECHUBATH IPUOOPETEHHBIHN OITBIT;

OCYIIECTBIISITh II€JICHANIPABICHHBIM MOWCK TEpeHoca CPEeICTB M CIOCOOOB JEHCTBHUS B
poECCHOHANIBHYIO CPENY;

yMeTh  TEPEHOCUTh 3HAHUS B  TIO3HABATENBPHYID W MPAKTUYECKYl0  00IacTu
KU3HEICATCIILHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIIBUTATh HOBBIE WJICH, TpeylaraTh OPHTHHAIBHBIC IOAXOABI M PEIICHUS, CTaBHUThH
poOJIEeMBI U 3aJ1a4H, JOMYCKAIOIINe aTbTePHATUBHBIC PEIICHUS.

3) padora ¢ undgopmanmueii:

OpUEHTUPOBATHCS B Pa3NWYHBIX HCTOYHHKAX HHPOpMAIUH (TeKCTe y4eOHOro mocoowus,
HAyYHO-TIOMYJISIPHON JHTEepaType, OMOJIOTHMUYECKHUX CIIOBAPSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax J[aHHBIX, B VIHTEepHeTe), aHaAMM3UpOBaTh HMH(DOPMAIMIO PA3TUYHBIX BHIOB U (PopM
MIPEJICTABJICHHS, KPUTHYCCKH OI[CHUBATh €€ JOCTOBEPHOCTh M HEITPOTHBOPECYNBOCTD;

dbopMynupoBaTh 3aMpoChl U TPUMEHATh PA3JIWYHBIE METOABl IMPU TOUCKE U OTOOpe
Ouostornueckoi nHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOJHEHUSI YIeOHBIX 33714,
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npuoOpeTaTh OMNBIT HCHOJIB30BaHUA HMH(OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOTO HCIIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTHMAJbHYIO (OpPMY MpEACTaBICHUS OHMOJOTHYECKON
uHpopmaruu (cxemsl, TpaduKku, AHarpaMMbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

UCTIOJIb30BAaTh HAYYHBIA $3bIK B KadecTBE CpeACTBa Npu paboTe ¢ OHOJIOTHYECKOU
uHpOpMaMeil: NPUMEHATh XMMHUYECKHe, (HU3MYECKHe W MaTeMaTHYeCKHe 3HaKH M CHMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYpy, HCIOJb30BaTh M MPeoOpa3oBBIBATh 3HAKOBO-
CHMBOJIMYECKHE CPE/ICTBA HATJISITHOCTH;

BIAJCTh HABBIKAMHM pACIO3HAaBaHUS M 3aIIUTHl  MHpOpManuu, HHGOPMAITMOHHON
0€30MacCHOCTH JINYHOCTH.

OBJiajieHNe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1) o6menne:

OCYILIECTBIISATh KOMMYHHUKAIIMH BO BCEX cepax KU3HU, aKTUBHO y4aCTBOBAThH B JUAJIOTE WIIN
JMCKYCCHH TI0 CYIIECTBY 00CYyKIaeMOi TeMbl (yMEHHE 331aBaTh BOIIPOCHI, BHICKA3bIBATH CYXKICHHS
OTHOCHUTEJIGHO BBIMOJIHEHHS TpEAsiaraéMol 3a/ayd, YYUTHIBATH HMHTEPEChl M COTJIACOBAHHOCTh
HO3UIMH APYTUX YYACTHUKOB AUAIIOTA WIH AUCKYCCHH);

pacrio3HaBaTh HeBepOalbHbIE CPEACTBA OOIIEHUS, TOHUMATh 3HAUCHHE COLMATIBLHBIX 3HAKOB,
NPEANOCHIIIOK BO3SHUKHOBEHHS KOH(MIMKTHBIX CHTYaIlMid, YMETh CMSTr4aTh KOH(IMKTHI M BECTH
HIEPErOBOPHI;

BJIQZICTh PA3IUYHBIMH CIIOCOOAMH OOILICHHS W B3aWMOJCHUCTBHS, IMOHUMATh HAMEPEHUS
JOPYTUX JIIOJEH, MPOSBIATh YBAXKHUTEIHHOE OTHOLICHHWE K COOECENHHWKY W B KOPPEKTHOU (opme
(GOpMyIHPOBATH CBOU BO3PAKEHHUS;

Pa3BEPHYTO | JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs IeITeILHOCTD:

NOHMMAaTh M HWCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYAIbHOH pabOTHl HpU
peUIeHuH OHOJIOTUYECKON MpOoOsieMbl, 000CHOBBIBATH HEOOXOIUMOCTb IPUMEHEHHS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYSI IPU pELIEHUH YUeOHO! 3a/1auH;

BBIOMpATh TEMAaTUKy M METOIbl COBMECTHBIX JEHCTBUH C y4ETOM OOLIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)X/I0TO WIeHA KOJUIEKTHBA;

NPUHUMATh 1€ COBMECTHOH AEATENbHOCTH, OPraHU30BbIBATh U KOOPAMHHUPOBAThH JCHCTBUS
o €€ JOCTMKEHUIO: COCTABJIATh IUIAH JEWCTBUHM, pacHpelreisaTh polIu ¢ Y4ETOM MHEHHU
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON pabOTHI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJa M KAXKIOTO YUYaCTHHKA KOMAaHJbl B OOIIMN pE3yabTaT 10
pa3pabOTaHHBIM KPUTEPUSIM;

npeUiaraTh HOBBIE TPOEKTHI, OLEHWBATh HIEH C TIO3WUIUM HOBU3HBI, OPUTHHAIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITH MMO3UTHBHOE CTPATETHUECKOE TIOBEACHNE B PA3IMUHBIX CUTYAIHSX, IPOSBIISTH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIUATHBHBIM.

OBsJiaieHne YHUBEPCAIBLHBIMH PeryissTUBHBIMH e CTBUSAMU:

1) camoopranu3amms:

UCTIOJIF30BaTh OMOJIOTUYECKUE 3HAHUS TSI BBISIBICHUS TIPOOJIEM 1 UX PEIICHHS B )KU3HEHHBIX
U Y4eOHBIX CUTYAIHIX;

BHIOMPATh Ha OCHOBE OMOJIOTMUECKMX 3HAHUI IIEEeBBIE W CMBICIIOBBIC YCTAaHOBKH B CBOHMX
JNEUCTBUAX M TOCTYNKaX IO OTHOLICHHIO K XHBOH MPUPOJE, CBOEMY 3/I0POBBIO M 370POBBIO
OKPYKaIOMIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh I103HABATEIbHYIO JI€ATENBHOCTh, BBIBIATH IPOOJIEMBI,
CTaBHUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a7]a4ll B 00pa30BaTEIHHON NESITEIHPHOCTH M KU3HEHHBIX
CHUTYaIHSIX;

CaMOCTOSITENIFHO COCTABIISITh TUIAH PEIIeHHs] TMPOOIeMbl C y4ETOM HMEIOIINUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JIaBaTh OIIEHKY HOBBIM CUTYAIIHsIM;

pacuIMpsATh paMKH Y4eOHOTr0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTCHUH;
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JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PEILICHHE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHUIO HIMPOKON SPYIUIMHM B Pa3HBIX OOJIACTIX
3HAHWH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYaI[UsiM, BHOCHUTH KOPPEKTHUBBI B JESTENBbHOCTb, OLIEHUBAThH
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIQ/IETh HABBIKAMHU MMO3HABATEIbHOU pe(IeKCUU KaK OCO3HAHHUS COBEPILAEMBIX NEHCTBUI U
MBICIUTENBHBIX MPOLECCOB, X PE3YJIbTATOB M OCHOBAHUHN, UCTIOIB30BATH MPUEMBI peICKCHH IS
OLICHKH CUTYaIllH, BHIOOPAa BEPHOTO PEILICHUS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB EATEIbHOCTH;

3) npuHATHE ceds1 U IPYTruX:

MPUHUMATH ceOsl, MOHMMasi CBOM HEIOCTAaTKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apI'YMEHTBI JPYTUX IPU aHAJIN3€E PE3YJIbTATOB JEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMH APYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[Ipenmernsie pe3ynbTaThl ocBoeHHs nporpamMbl COO mo Omonornu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crienuduyeckue Juist ydyeOHoro mnpeamera «buosorus» HaydHble 3HaHMS, YMEHHUS U
CHOCOOBI  JIGHCTBHI 1O OCBOCHHIO, HHTEPIPETAMU W TPEOOpa3OBaHHUIO 3HAHUM, BUIBI
JESTeIbHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUS U NPUMEHEHHUIO 3HAHUM B Pa3IMUHBIX Y4eOHBIX
CUTYaIllUsX, a TAK)KE B pEalbHBIX KM3HEHHBIX CHTYallUsX, CBI3aHHBIX ¢ OmoJoruei. B mporpamme
IPEeIMETHBIE PE3yJIbTaThl MPEACTABIEHBI 10 roJaM 00yueHHs.

[IpeameTrHbIe pe3ynbTaThl OCBOCHHS yueOHOTO mpeamera «buomorus» ¢ 10 Knacce nOKHBI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHWH O MECTE M pOJIM OHOJOTMHM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHUHBI MHUpPA U
HAYYHOTO MHPOBO33PEHHS, O BKIIQJE POCCHICKHUX M 3apYOCIKHBIX YUEHBIX-OMOIIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa [l PEeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpbIBATh COJEpKaHWE OMOJIOTHUECKUX TEPMHUHOB M TOHATHI: XH3Hb, KIETKa,
OpraHusM, MeTadbonu3M (0OMEH BELIECTB U MPEBpallleHHE SHEPIHH), TOMEOCcTa3 (CaMOperysuus),
YpOBHEBAas ~ OpraHW3alMs  JKUBBIX  CHCTE€M,  CaMOBOCIPOW3BEIEHHE  (PEmpoyKIus),
HACJIe/ICTBEHHOCTh, U3MEHUYHUBOCTb, POCT U PAa3BUTHE;

YMEHHE W3JIaraTh OHOJOTMYECKHe Teopur (KJIETOYHAs, XPOMOCOMHAas, MYyTaIl[MOHHas,
LEHTpaJlbHasl J0rMa MOJIEKYJIsIpHOM Ouonorun), 3akoHsl (I. Mennens, T. Moprana, H. W.
Basuiioa) u yueHus (0 LEHTpax MHOrOOOpa3usl M MPOMCXOXKJEHUS KylbTypHbIX pactenuit H. U.
BaBuiosa), onpenensTh rpaHHIbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHHUE BIAJETh METOJaMH HAayJyHOTO IO3HAHWS B OWOJOTHH: HAOIIOJCHHWE W OIMCAaHHE
KHUBBIX CHUCTEM, TIPOLIECCOB U SBJCHUH, OpraHu3alus U MpPOBEIEHHUE OHOJOTHYECKOTO
OKCTIEPUMEHTa, BBIIBM)KCHUE THUIIOTE3bl, BBIIBICHUE 3aBHCUMOCTH MEXAY HCCIEAYEMBIMU
BEJIMYMHAMU, O0bSCHEHHE MOJTYYSHHBIX PE3YJIbTaTOB, UCIIOIb30BAHHBIX HAyYHBIX MOHITUH, TEOPUI
¥ 3aKOHOB, YMEHHE JIeNaTh BBIBOBI HA OCHOBAHHUHU TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCNATh CYIIECTBEHHbIE INPHU3HAKKM BHUPYCOB, KIETOK IMPOKAPHOT U IYKApHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPTaHH3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHA BEIIECTB H
NpEeBpalleHUs] SHEPruu B KJETKe, (OTOCHHTE3a, IJIACTUYECKOI0 M HHEPreTHYecKoro oOMeHa,
XeMOCHHTE3a, MHUTO3a, Mel03a, OIUIOJIOTBOPEHHUS, Pa3MHOKEHUS, WHIMBHIYaJTbHOTO DPa3BUTHS
opraHusma (OHTOTeHe3);

yYMEHHUE TIPUMEHSTH IOJNyYeHHbIE 3HAHUS Ui OOBSCHEHWS OHMOJIOTHYECKHUX TIPOIECCOB U
SIBJICHUM, JUI MPUHATHUS MPAKTUYECKUX PEIICHUI B MOBCEIHEBHOM JKHU3HU C LIENbI0 0OecreueHus
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0€30I1aCHOCTH CBOETO 3/I0POBbS M 37J0POBbSI OKPY)KAIOLIUX JIIOACH, COOMIOIEHHSI HOPM TPAaMOTHOTO
NOBEJCHUS B OKpYXaollell NpUpOJHON cpele, MOHMMaHHE HEOOXOIUMOCTH HCIOIb30BAHUS
JOCTHKEHUU COBPEMEHHOM ouoornu Hu OHUOTEXHOJIOTHUIA st PaLMOHAIIBHOTO
IIPUPONONOJIB30BAHUS;

YMEHHME pellaTh »>3JEMEHTapHblE TE€HETUYECKUE 3aJadyd Ha MOHO- M JUTHOpHUIHOE
CKpeLIMBaHKE, CLIEIUICHHOE HAcle0BaHUE, COCTABIIATh CXEMbl MOHOTHOPUAHOTO CKPEIIUBAHUS /IS
IIpeJICKa3aHMsl HacIe10BaHUs IPU3HAKOB Y OPTaHHU3MOB;

YMEHHUE BBIIOJIHATh Ja0OpaTOpHbIE W IPAaKTUYECKHE PpaboThl, COOIIOJATh IpaBUia IMpU
paboTe ¢ yaeOHBIM U JIA0OPATOPHBIM 000PYAOBAHUEM;

YMEHUE KpPUTHUYECKU OLEHUBAThb W MHTEPIPETUPOBATh HH(MOPMAIMIO OHOJIOrMYECKOrO
COJIEp’KaHus, BKIIIOYAIOLIYIO I[ICEBJOHAYYHBIE 3HAHHSA W3 PA3JIMYHBIX HCTOYHUKOB (CpelCTBa
MaccoBOW MH(OpMaUM, HayyHO-IOIYJSPHbIE MaTepuaibl), STUYECKHE ACHEKThl COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/laBaTb COOCTBEHHbIE IMCbMEHHBbIE M YCTHbIE COOOIIEHUs, 0000mas
Ouonornyeckyro HHGOPMALHIO U3 HECKOIBKUX HUCTOYHUKOB, TPAMOTHO UCIOJIB30BaTh MOHITUHHBIN
anmnapar OMOJIOTUu.

[IpenmerHbIe pe3ynbTaThl OCBOCHHS yueOHOro npeamera «buonorus» ¢ 11 Knacce NOKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUW O MECTE€ U poJiMd OMOJIOTMHM B CHCTEME HAY4YHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTUHBI MHUpPA U
HAayYHOTO MMPOBO33PEHMSI, O BKJIAJE€ POCCUNUCKUX M 3apyOEKHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKphIBaTh COJIEPKAHUE OMOJIOTMYECKUX TEPMUHOB W TOHSATHNA: BUJ, TOIMYJISIIHS,
reHo(OH/I, IBOJIIOLUS, JBIDKYILUE CUIIbI ((PAKTOPBI) IBOIIOLMH, IPUCIOCOOIEHHOCTh OPraHU3MOB,
BU000pa30BaHUE, SKOJIOTUIECKHE (PAKTOPBI, SKOCHCTEMA, MPOTYLIEHTHI, KOHCYMEHTBI, PEIyLIEHTHI,
LEeNH NUTaHus, SKOJIOrnYecKas nupamuia, OuoreoneHos, ouocdepa;

YMEHME H3jaraTb Ouonoruueckue teopun (3BoirounoHHass Teopuss Y. [lapBuHa,
CHUHTETHYECKasi TEOpHs HBOJIOLMM), 3aKOHBl U 3aKOHOMEPHOCTH (3apoaplieBoro cxojactsa K. M.
bapa, uepenoBaHus rinaBHbIX HampasieHul u nyred somonuu A. H. CesepuoBa, yueHus o
6uochepe B. . Bepnasckoro), onpeaensiTe rpaHULbI UX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHME BJIaJIETh METOJaMU HAy4yHOrO IMO3HAHHWA B OMOJIOTMM: HAOJIIOJEHHE M OIHCaHUE
KHUBBIX CHUCTEM, TIPOLIECCOB U SBJICHUH, OpraHu3alus W TpoBeleHHEe OHOJIOrMYECKOro
HKCIIEPUMEHTA, BBIABI)KEHHUE THUIIOTE3bl, BBIIBICHHE 3aBUCHUMOCTH MEXIY HCCIEIyEeMbIMU
BEJIMYMHAMU, OOBSCHEHHE MTOJYYSHHBIX PE3Y/IbTAaTOB, UCIIOIb30BAHHBIX HAYUHBIX MOHATHH, TEOPUI
Y 3aKOHOB, YMEHHE JIeJIaTh BHIBOJIbI HA OCHOBAHUH MOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIEATH CYIIECTBEHHBIE MPHU3HAKK CTPOEHUS OMOJOTMYECKUX OOBEKTOB: BHJIOB,
HOMYJISIIMM, TPOYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOT€0IIEHO30B U HIKOCUCTEM, OCOOCHHOCTH
IPOIIECCOB:  HACIIEACTBEHHOW HM3MEHUYMBOCTH, €CTECTBEHHOro o0TOOpa, BHUI000pa3oBaHus,
MPUCTIOCOOTIEHHOCTH OPraHU3MOB, AEUCTBUS IKOJOTHYECKUX (PAaKTOPOB HAa OPTaHU3MBI, MIEpEeHOCa
BEUIECTB M MOTOKA DHEPIMM B DKOCHCTEMAX, AHTPOIOICHHBIX M3MEHEHMHM B 3KOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTa BEILIECTB U OMOT€OXMMHUYECKUX LIUKIIOB B 6rocgepe;

yYMEHHUE NPUMEHSTH IOJyYeHHbIE 3HaHMSA Ul OOBSCHEHHS OHMOJIOTMYECKMX NpOLIECCOB U
ABJICHUH, JJI MPUHATHS NPAKTUUYECKUX PEIIeHUI B MOBCEIHEBHOW JKU3HU C II€JIbI0 00ecredeHus
0€30ITaCHOCTH CBOETO 3/I0POBbS M 370POBbsl OKPY>KAIOLINX JIFOAEH, COOMIOICHHSI HOPM TPAaMOTHOTO
MOBE/IEHNS B OKpY)Kalollleld NpUpPOTHON cpele, MOHMMaHHEe HeO0OXOIUMOCTH HCHOIb30BaHUS
JOCTH>KEHUI COBPEMEHHOM OMOJIOTHH ISl PallMOHAIIEHOTO MPUPOIONIOIB30BAHNUS;

YMEHHME pellaTh d3JeMEHTapHble OWOJIOTUYECKHE 3aJauyd, COCTaBIISATH CXEMbl IepeHoca
BEIIIECTB M SHEPTUU B SKOCUCTEMaX (I[eNH MUTaHU);

YMEHHE BBIMOJHATh Ja0OpaTOpHbIE W MpakTUYecKHe paboThl, coOMIOAaTh IMpaBuiIa IMPU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHME KpPUTHYECKH OLIEHUBAThb W HWHTEPIPETHPOBaTh HHPOPMAIMIO OHOJIOrHYECKOTr0
COJIEp/KaHus, BKIIIOYAIOLIYIO IICEBJOHAYYHBIE 3HAHMSA W3 pA3JIMYHBIX HCTOYHUKOB (CpEICTBa
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MaccoBOW HMH(OpMAIMKM, HAYYHO-TIONMYJISIPHBIE MaTepHajbl), paccMaTpuBaTh TIJ00ATbHBIC
9KOJIOTHYECKHE MPOOJIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIICHHUIO K HUM COOCTBCHHYIO
MTO3UIIHIO;

YyMEHHE CO3/aBaTh COOCTBEHHBIE TMHCHbMEHHBIE UM YCTHBIE COOOImeHus, 00001Iast
OMOJOTUYECKYI0 HHPOPMAIINIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO MCIOJIb30BaTh MOHSATHIHBIN
arnmapar OMOJIOTHH.
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4. TemaTuyeckoe nnaHnpoBaHue C yKkadaHUeM KosfinyectBa akageMniecKux

YyacoB, OTBOAMMbIX Ha OCBOEHUE KaXXaowu TeMbl y4eOHOro npegmeTa.

10 KJIACC
Kosmmyecrso yacos YyeOHO-MeTOINYECKIE
No HaumeHoBaHue pa3iesioB U TeM K Marcepuralibl, B TOM
w/n p— Beero OHTPOJIbHBIE I[IpakTHyeckue
paﬁoTbI paﬁoTLI YHUCJIC DJICKTPOHHBIC
bubamoreka [TOK
1 brotoris kax Hayka 2 05 https://m.edS(I)lo.ru/7f410292
5 JKuBBIE CHCTEMBI U UX 1 Bbubnnorexa [JOK
OpTaHH3aIHs] https://m.edsoo.ru/7f41c292
3 XuMUUecKuil COCTaB U CTPOEHHE 8 1 bubnunorexa [JOK
KJIETKH https://m.edsoo.ru/7f41c292
bubanorexa [JOK
4 JKuszHeneareIbHOCTh KIETKH 6 1 https://m.e dS(I)_E).ru 176416292
PasmHuoxeHue u
5 I/IIT;[I/IBEZ[:’&H:HOG: pa3BUTHE 5 1 bubmorexa [IOK
OpIAHH3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBenHocTh 1 8 15 bubmuoreka [TOK
HW3MEHYHBOCTH OPTAaHU3MOB https://m.edsoo.ru/7f41c292
7 Cenekuus opraHuzMoB. OCHOBBI 3 1 bubanorexa [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 bubamorexa LIOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB IIO 34 9 4

I[TPOIT'PAMME
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11 KJIACC

KoaudecTBo 4acoB

YyeOHo-MeTOAnYECKHE

Ne HaumeHoBaHuUe pa3ienoB u MaTeprajbl, B TOM YHCIIE
o/ TeM MPOrpaMMBbI Beero KonTposbHbIe IMpakTuyeckue
padoThI padoThI SJICKTPOHHBIC
1 DBOJIIOIIMOHHASA OMOJIOTHS 9 1 ﬁ;gii?:ii?ﬁn f11cc74
2 Bo3HUKHOBEHHE U pa3BUTHE 9 1 05 bubnunorexa [JOK
KHU3HU HA 3emiie https://m.edsoo.ru/7f41cc74
3 Oprau3Mbl B OKpY’KaroImas 5 1 Bubmmorexa IIOK
cpena https://m.edsoo.ru/7f41cc74
4 CoobiecTBa 9 1 bubnuorexa [TOK
9KOJIOTHUCCKUE CUCTEMBI https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 5 25

[MPOIr'PAMME
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5.YueOHO-MeTOAUYeCKOE 00ecnieyeHrsi 00pa30BaTeJIbHOI0 MpoLecca.

YYEBHO-METOJIUYECKOE OBECIIEYEHME OBPA3OBATEJIBHOI'O
MNPOLHECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6mos A.M. u npyrue /Ilog pen.
[Taceunuka B.B., AKUIHMOHEpPHOE o01IecTBO «M3maTenbeTBO «IIpocBenieHue»
* buonorus, 11 xnace/ Ilaceunuk B.B., Kamenckuit A.A., Pyouo A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Akuronepnoe o0miectBo «M3aatenberBo «IIpocBemenuey

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

[Iporpamma: Ilporpamma mo Owosoruu s 00IIE0O0pa30BaTEIBHBIX IIKOJ (COOPHHK
Buonorus. PaGoune mnporpammel. [lpenmernas nunus y4eOHUKOB «JIuuus sxuszHm». 10—11
KJacchl: y4ye0. mocobue uisi oOiieo0pa3oBaTebHbIX. OpraHu3aiuii: 6a3oBblii ypoBeHb / B. B.
[Maceynnx, I. TI. IlBemoB, T. M. EdumoBa. — M. : [IlpocBemenue, 2017
YueOuuk: buomorus. OOmas Ouonorus. 10-11 ki.: yueOHMK ans 00meoOpa3oBaTeIbHBIX
yupexnaennit / A.A.Kamenckuii, B.B.Ilaceunnk, A.M.Py6mos: - M., Ilpocsemenne. 2019 .
AmnacracoBa JL.II. O0mas 6uonorus. unaktudeckue Mmatepuansl. — M.: Bentana-I'pad, 1997.
3axapoB B.b., MamontoB C.I'., Commn HU. OOmas Owuomorus: Yue6. mis 10 — 11 ki
o0mieoOpazoar. VYueO. 3aBeICHUI - M.: Hpoda, 2005.
Puc 3., Crepubepr M. Ot kiietok k aromam: MirocTpupoBaHHOE BBEAECHHUE B MOJIEKYJSPHYIO
OMOJIOTHIO: ITep c aHIJI. - M.: Mup, 1988.
CyxoBa T.C., Koznosa T.A., Conna H.M. O6mas 6uonorus. 10 — 11 xi.: Pabouas Terpanp k
y4eOHUKY / nox pen. B.b. 3axaposa. — M.: Hpoda, 2003.
VYpoku obmerr 6monorun: [locobue s yumrens / B.M. Kopcynckas, I'.H. Muponenko, 3.A.
MokeeBa, H.M. Bepzunun. — M.: IIpoceemenue, 1986.

Kpukcynos E. A., [Taceunnk B. B. Dxonorus. 10 (11) xmacc: Yue6. ans GmieoOpaszoar. yuel.
3aBEJICHUMN. 5-e W31I., nopao. M.: Hpoda, 2001. — 256 c
Peitmepc H. ®@. Kpartkuii cinoBapb Ouosioruyeckux TepMuHoB: KH. i yuurens. — 2-e uzn. M.:
[Tpocsenienue, 1995. — 368 c.
Peiimepc H. @. Hauana sxomornueckux 3HaHuil.M.: UszngarensctBo MHOIIY, 1993. — 261 c.
Ounuknonenuss ana gerer. I'mas. Pex. B. A. Bomommu.M.: Asanra+, 2001. — 448 c.
Bepswniun H.M., Kopcynckas B.M. OOmass Metoauka mnpenogaBaHusi Ouonorun. — M.:
[Tpocsenienue, 1986.
3axapos B.b, Mycradun A.I'. OOmas Ouosorus: TecTsl, BOnpockl, 3aganus. — M.: IIpocerienue,
2003.

WBanoBa T.B., Kanunosa I'.C., Msarkoa A.H. CoopHuK 3amaHuii mo obmel Ouomoruu. — M.:
IIpocsemenue, 2002.

HUPPOBBIE OGPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
«Emnnas xomneknus Lludposeix OOpazoBatenbHbIX PecypcoB» (Habop 1mbpoBBIX
pecypcoB Kk yueOnukam gumHMH I[loHomapesoit WM.H.) (http://school-collection.edu.ru/).
www.bio.1september.ru—  razera  «buonorus»  -mpwioxkenne K «l  CEHTAOPS».
http://bio.1september.ru/urok/ -Marepuansl k ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX CO3aH
caiiT, ObUTH OIyOJIMKOBaHBI B Tazere "buonorus". Apropamu caiita mpojenaHa Ooipinas padora
M0 CHCTEeMAaTHU3MPOBAHUIO Ta3eTHBIX CTaTel ¢ yuy€TOM IIKOJbHOM Yy4eOHON MpOrpaMMbl IO
IIPEAMETY "buonorus".
www.bio.nature.ru - Hay4HbIC HOBOCTH ouoorun
http://ebio.ru/ - DOnexrponnsiii ydeOHUK «buonorus». ComepKUT Bce pasjenbl OUOJIOTHU:
0OTaHMKY, 300JI0THIO, QaHATOMHUIO W (PU3HOJIOTHIO YEIIOBEKA, OCHOBBI LUTOJIOTUM U TCHETUKH,
IBOJIIOLIMOHHYIO TEOPUI0 MW  DJKOJOTHIO. MoXeT OBbITh pPEKOMEHIOBAaH yd4alluMcsl s
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CaMOCTOSITENIbHOM paboThI.
http://www.gbmt.ru/ - TocymapctBennsiii buonormueckuit myseit um. K. A. Tumupssesa.
Buptyansubie skckypcun: JKuBoTHble B MHdax u jereHnax, JKuBoTHble-cTpoutenu, 3abora o
noroMmctBe, OnacHble )kUBOTHbIE. L{udpoBsie konuu ¢poHaa My3est MOT'YT ObITh UCIIOJIb30BaHbI B
Ka4eCTBE MIUTIOCTpaLUid

24



		2023-10-30T20:51:58+0300
	Брехов Димитрий Анатольевич




