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MOSICHUTEJIbBHASA 3AIIMCKA

[Tpu pa3paboTKe MPOrpaMMbl MO OHOJOTHH TEOPETHYECKYIO OCHOBY AJs ONpEeIeHHUS
M0JX00B K (OPMHPOBAHHIO cojaepkaHus ydeOHoro mpeamera «buomorusy» CcocTaBHIN:
koHuenTyanbHble nonoxkeruss ®I'OC COO o B3aMMOOOYCIIOBJIEHHOCTH LENeH, COonepKaHus,
pe3yNbTaToB 06ydyeHHs M TPeOOBAaHWH K YPOBHIO MOITOTOBKH BBIIYCKHHMKOB, IOJIOXCHHsS 00
OOLMX LEISX M NPUHIKMNAX, XapaKTePU3yIOUIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obiero odopasopanus B Poccuiickoii Mesepalliy, a TakKe MOJNOKEHUs O crenrduke GHOIOruy,
eé 3HAYCHWUU B MO3HAHWU JKUBOM MPUPOJAbI U 00ECNEUEeHHM CYLIECTBOBAHHS YEIOBEYECKOTO
obmecTBa. CoOrmacHO Ha3BaHHBIM MOJOXKEHHSAM, OIpPE/Ie/ieHbl OCHOBHBIE (DYHKIHMHM MPOrpaMMbl
1o OHOJOrHK U €€ CTPYKTYpa.

[Tporpamma o GuoIOrMHU AAET TPE/ICTABIEHUE O HENX, 00 o0l cTpaterun o0y4eH s,
BOCIIMTAHUS M pa3BUTUA OOYydYalOIIMXCs CpeAcTBaMH ydeOHOro mnpeamera «buonorusy,
ompejienseT o0A3aTeNbHOe IPEIMETHOE COJEPXKAHWE, €ro CTPYKTYpY, PpaclpeliejieHue Io
pasjenaM ¥ TeMam, PEKOMEHIYeMYyIO MOCJIe0BaTeIbHOCTh M3YYeHHs y4eOHOro Marepuana ¢
YUETOM MEXKIPEIMETHBIX W BHYTPHIIPEIMETHBIX CBA3€H, JJOTMKH 00pa3oBarebHOro mpoluecca,
BO3PACTHBIX OCOOECHHOCTEH 00YYarOLIUXCS.

B nporpamme 10 OHONOTHM TaKKe YYMTBIBAIOTCS TPeOOBaHHS K IUIAHUPYEMbIM
JIMYHOCTHBIM, METANpeJIMETHBIM M MPEJAMETHBIM pe3yibTaTaM OOydYeHHs B (OPMHUPOBAHUH
OCHOBHBIX BHJIOB y4eOHO-TI03HABATEIbHOM IEATENbHOCTH/YUeOHBIX NEHCTBHH 00YyYalomMXCs 1o
OCBOEHUIO COJEPKaHKsT OMOJOTMUYECKOro 00pa3oBaHusl.

B nporpamme no Guosnoruu (1011 xmaccel, 6a30BbIH ypOBEHb) pealM30BaH MPHHIIUI
MPEEMCTBEHHOCTH B H3y4eHMM OMONOruM, Ojarogaps dYemMy B HEH MNpOCMaTpUBAeTCH
HAMpABJIEHHOCTh HA Pa3BUTHE 3HAHHMH, CBA3aHHBIX ¢ (POPMUPOBAHMEM ECTECTBEHHO-HAYYHOIO
MHUPOBO33pDEHMS,  [ICHHOCTHBIX ~ OPHEHTAUMH  JIMYHOCTH, OIKOJOTHYECKOrO  MBILILICHHS,
Mpe/JCTaBIeHUH O 370pOBOM oOpa3e XKM3HM U OEpeXHbIM OTHOLIEHHEM K OKpYKarolleH
npupoanoi cpeze. [lodToMy Hapsiay ¢ H3ydeHHEM OOMIEOMOJOTMYECKUX TEOPHH, a TaKKe
3HAHUH O CTPOEHMH JKMBBIX CHCTEM PA3HOTO PAHIa U CYLIHOCTH OCHOBHBIX IPOTEKAIOUIMX B HUX
IIPOLIECCOB B IMporpaMme 110 OWOJIOTHH YJEJIE€HO BHUMaHHE HCIOJb30BAaHUIO MONYYECHHBIX
3HAHWH B MOBCEAHEBHON YKU3HH JUI PELICHUS MPUKIAAHBIX 3a1a4, B TOM 4UCJIE: TPOQUIaKTHKH
HACNeICTBEHHbIX  3a00JIeBaHUM  YeJOBEKa, MEIUKO-I€HETUYECKOro  KOHCYJIbTHPOBaHHMS,
00OCHOBAHHUS PKOJOTHYECKH LEIeCO00pa3HOro MOBEJEHUSI B OKPYXalOUIEH IMPUPOJHOH Cpele,
aHaJIM3a BIMSAHMS XO3SAMCTBEHHOM JESATEIBHOCTH YEJIOBEKA Ha COCTOSHUE IPHPOIHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHHMAHHS K NPHKIANHOHM HAIpPaBIEHHOCTH y4eOHOTO
npeameta «bruonorus» MpoAUKTOBaHO HEOOXOMMMOCTBIO OOECHEYEHHsS YCIOBHU ISl PEIICHUS
OJIHOM M3 aKTyalbHBIX 3a/1a4 IKOJIBHOT0 OMOJOTHYECKOro 00pa3oBaHus, KOTOpas MmpearoiaraeT
GopmupoBanne y 00ydalOIIHXCsH CIOCOOHOCTH aNanTHPOBATHCS K H3MEHEHHMSM IUHAMHYHO
pa3BHBAIOLIETOCS COBPEMEHHOTO MUPA.

Buosoruss Ha ypoBHe CpeaHero oduiero oOpa3oBaHHUs 3aHUMaeT BaxkHoe Mmecto. OHa
obecneunBaeT (OPMHUPOBAHHE Yy OOYy4YarOUIMXCs IPEACTABICHUN O HAy4YHOW KapTHHE MHpa,
paciuMpseT ¥ 006001aeT 3HAHUSL O )KHBOH MPUPOJIE, €€ OTIMYUTENIBHBIX NPU3HAKAX — yPOBHEBOM
OpraHM3allii M HBOJIFOLMM, CO3MaéT YCIOBHS M. IO3HAHHS 3aKOHOB JKMBOW MPHPOJBIL,
(opMupoBaHus (YHKIMOHAIBHOM I'PaMOTHOCTH, HaBBIKOB 3I0pOBOro M Oe3omacHoro obpasa
YKH3HU. IKOJOTHUECKOrO MBIILIJIEHHUS, IIEHHOCTHOTO OTHOIIEHHUS K )KMBOM IPUPOJIE U YEIOBEKY.

Bonbiioe 3HaueHHe OMOJIOTMS HUMEET TakKe JUIsl pPEIIEHUs BOCIUTATENBLHBIX |
pa3BUBAIOIIMX 3a/1a4 CPeAHero odulero oopa3oBaHus, couMaIn3alui ooyJaronmxcs. U3ydenne
Ouosorun obecrnieyuBaeT yCIIOBHS TUTst ¢dbopMupoBaHus WHTEJUIEKTyalbHBIX,
KOMMYHHKAIIHOHHBIX ¥ MH()OPMALHOHHBIX HABBIKOB, ICTETHYECKOH KYJIBTYpBI, CHOCOOCTBYET
MHTErpalin OUOJIOTHYECKHX 3HAHMIl C NPEACTABICHUAMH U3 APYTMX YYEOHBIX MPEAMETOB, B
4aCTHOCTH, PU3MKH, XMMUH U reorpaduu. HaszpanHbIe NONOXKEHHS O IPEIHAZHAYECHUH yIEOHOTO



npeamera  «BHONOTMS» COCTABMIM OCHOBY JUIl ONpEJEeHHs MOAXOA0B K 0TOOpy H
CTPYKTYPHUPOBAHHIO €TI0 COJIEPIKAHHUS, NPE/ICTABIEHHOIO B IPOrpamMme 10 OHOJIOTHH.

O160p comeprkanus yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYLIECTBIIEH
¢ MO3HLHI KyJIbTYpPOCOOOPa3HOro MOIX0/a, B COOTBETCTBUH C KOTOPHIM 00Yy4arOIIHeCs JOIKHBI
OCBOMTb 3HAHHUS M YMEHHs, 3HAUMMBbIe I GOPMHPOBaHMs OOLIEH KyIbTYpBI, ONpPEACISIOLINe
a/leKBATHOE TOBEJCHHE YeJIOBEKa B OKPYKalolled NpHpPOIHOH cpele, BOCTpeOOBaHHLIE B
[MOBCEHEBHOM KM3HM U NMPAKTHUECKON JesTerabHocTH. Ocoboe MeCTO B 3TOM CHCTEME 3HaHHH
JAHUMAIOT  JJEMEHTBl COJEPKaHHs, KOTOpble CIy)aT OCHOBOM i  (opMHUpOBaHUs
[peJCTaBIeHHi O COBPEMEHHOH €CTECTBEHHO-HAy4HOW KapTHHE MHpa M LEHHOCTHBIX
OpHEHTALHAX THYHOCTH, CIIOCOOCTBYIOIMX I'YMaHU3allMH OHOIOrHIECKOro 00pasoBaHHusL.

CTpPYKTYypHpOBAHHE COJCPKAaHUS Y4eOHOro MaTepuana B MPOTpamMMe 10 OHONOTHH
OCYIIECTRIEHO C YY4ETOM MPHOPHTETHOTO 3HAYECHHMs 3HAHMH 00 OTIHYMTENLHBIX OCOOCHHOCTSX
’KUBOH TPUPOIBI, O €& YpOBHEBOIl OpraHu3allMd M SBOJIOUMU. B COOTBeTCTBHHM C 3THM B
CTPYKTYpe yueOHoro npeaMera «buosnorus» BBIAENEHBI CIEAYIOUIME COACPXKAaTENbHbIC JIMHHM:
«buonorus kKak Hayka. MeTo/ibl Hay4yHOro no3HaHus», «Knerka xak OHOIOrHYecKas CHCTeMay,
«Opranusm Kak Ouonormdeckas cucremar», «Cucrema ¥ MHOT0OOpasue OpraHMu4ecKoro MHupay,
«IBOIONMS KUBOH TIPUPOJIBI», « DKOCHCTEMBI M IPUCYLIHE UM 3aKOHOMEPHOCTHY.

Llenb m3yuenus ydeOHOro npeaMera «buonorus» Ha 0a30BOM ypOBHE — OBJIAJICHUE
00YHAIOIMMHUCS 3HAHHSAMH O CTPYKTYPHO-(QYHKIHMOHAILHOW OpraHu3alMi J>KUBBIX CHCTEM
Pa3HOTO paHra ¥ NpUOOpPETECHHE YMEHHH MCHOIb30BaTh 3TH 3HAHHS JUI TPAMOTHBIX JCHCTBHHA B
OTHOILICHUH OOBEKTOB KHUBOM IIPUPOJIBI M PELICHUS Pa3INYHBIX )KU3HEHHBIX IPOOIIEM.

JlocTHKEeHHE Leau M3ydeHus ydeOHOro mpenmera «buosorus» Ha 0a30BOM ypOBHE
o0ecnevynBaeTcsl pelieHUEM CIISAYIOLIMX 3a/1a4:

OCBOEHHME OOYYAIOIIMMHUCS CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOPHUAX, YUYCHHUSX,
3aKOHAX. 3aKOHOMEPHOCTSAX, I'MIIOTe3ax, NMPaBUIaX, CIYKAIHX OCHOBOH st (opMHUpOBaHHUS
Npe/ICTaBIeHHH O €CTeCTBCHHO-HAYYHOHW KAapTHHE MHpa, O METOJaX HAay4HOro MO3HaHUS,
CTPOEHHH. MHOrOOOpa3HM U OCOOEHHOCTSAX MKUBBIX CHUCTEM pPa3sHOrO YPOBHSI OpraHHU3alluy,
BbLIAIOLIMXCSA OTKPHITUSIX H COBPEMEHHBIX MCCIIENIOBAHUSX B OMOJIOTHH;

gopMupoBanre y OOYYaAIOLIMXCSl T03HABATEIbHbIX, MHTEJUIEKTYAIbHBIX U TBOPYECKHX
CII0COOHOCTEH B MpoLIECCce aHallM3a JaHHBIX O MYTAX Pa3sBUTHSA B OMOJIONMH HAayYHBIX B3IJIS/IOB,
MEH U TIOIXO0I0B K H3YYEHHUIO )KUBBIX CUCTEM Pa3HOrO YPOBHS OpraHM3allMu;

CTaHOBJIEHHE Yy OOy4arolmuxcsi oOued KylabTypbl, (DYHKLHMOHAJIBHOW TIPaMOTHOCTH,
pa3BUTHE YMCHUM OOBSICHATH M OLICHHBATH SIBICHHA OKPYXKalOIETO0 MHpA XHBOW MPUPO/IBI HA
OCHOBAHUH 3HAHMH U OIbITA, MOJYYECHHBIX NPH U3YUEHUH OHOJIOTHH;

GopMupoBanre y 00y4arOLIMXCsl YMEHUH MIUIIOCTPUPOBATH 3HAYEHHE OMOJIOTHYECKHX
3HAHMP B MPAKTUYECKON JEATeIbHOCTH 4YeJIOBEKa, Pa3BHTUM COBPEMEHHBIX MEIUIIHHCKHX
TEXHOJIOTUH U arpoOMOTEXHOJIONHiA;

BOCNMTAHHE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHHUS YEJIOBEKOM >KMBOM MPUPOJBI,
HEOOXOJMMOCTH OEPEKHOr0 OTHOLICHUS K Hel, COOMIONEHHs STUYECKUX HOPM IPU IPOBEIECHUH
OMOJOTMYECKHUX UCCIIE0BAHUM;

OCO3HAHUE LIEHHOCTH OMOJOTHYECKUX 3HAHUM /Ui MOBBIIIEHUSA YPOBHS 3KOJOTHYECKOH
KYJAbTYPBL. [T POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS,

IPUMEHCHUE NMPUOOPETEHHBIX 3HAHMH M YMEHMH B NMOBCEAHEBHOM KHU3HHM /IS OUCHKA
MOCJIEACTBUI CBOEll JeATEIbHOCTH M0 OTHOIICHHIO K OKpYXaloled cpeae, COOCTBEHHOMY
3JI0pOBbIO. 000CHOBaHHE U COOJIOIEHHE MEP NMPOPUIAKTHKY 3a00JI€BaHUH.

B cucreme cpeanero obero oopa3oBanus «bronorusy, usydyaemas Ha 6a30BOM YPOBHE,
sBAsieTcs 00s3aTeIbHBIM yYEOHBIM MPEIMETOM, BXOMSLIMM B COCTaB NPEIMETHOH 001acTH
«EcTecTBeHHO-HAYYHbIE IIPEAMETHIY.

Jlns u3yvenust GMOIOTHH Ha 6a30BOM YyPOBHE CPEJHEro 001Ero 00pa3oBaHus OTBOIUTCSA
68 yacos: B 10 knacce — 34 yaca (1 yac B Henenmo), B 11 kinacce — 34 yaca (1 yac B Henemo).



COJEPXAHUE OBYYEHUSA

10 KJIACC

Tema 1. buoJjorus Kak Hayka.

buosnorust kak Hayka. CBsi3b OMOJIOTMM € OOIIECTBEHHBIMH, TEXHUYECKMMH H JIPYTHMH
eCTEeCTBEHHBIMH HayKaMu, (uiocodueil, >THKOM, >CTeTHKod W mpaBoM. Pomb Ouosmoruu B
(hpopMHpOBaHKH COBPEMEHHOI HayHOH KapTHHBI MEpa. CHcTeMa GHONOrHYECKUX HAYK.

MeTo,1bl TIO3HAHUS JKUBOM NMPUpPOAb! (HaOIIOAEHHE, SKCIIEPUMEHT, ONHUCaHUE, H3MEPEHHUE,
KJ1acCH(pUKALMS, MOJIETMPOBAHHE, CTATHCTHYECKas 00paboTKa JaHHBIX).

JlemoHcTpaumu:

[Toptpetsi: Y. dapsuu, I'. Mennens, H. K. Konbuos, Jx. Yotcon u ®@. Kpuk.

Tabauibl ¥ cxeMbl: «MeTo 1l TO3HAHUS KUBOW MPHUPOIBD.

JlaGopaTopHblie H NPaKTHYECKHE PabOTHI:

[Tpaktuueckass pabora Ne 1. «Mcrmonb3oBaHHe pa3IUYHBIX METONOB MPH H3YYCHUH
OHOJIOTMYECKUX OOBEKTOBY.

Tema 2. ) KuBble cUCTeMbI H HX OPraHU3aLHsl.

JKuBble cucTeMbl (OMOCHCTEMbI) Kak mpenmeT u3ydeHHs Ouonorud. OTIHYHE KHUBBIX
CHCTEM OT HEOPTraHUYECKOH MPUPOIBI.

CpoiicTBa OMOCHCTEM M HX pa3HooOpasue. YPOBHH OpraHHM3aldd OHOCHCTEM:
MOJICKYJISAPHBIH,  KJIETOUHBIH,  TKAHEBBbIH,  OPTaHU3MEHHBIH,  MOMNYJIAIMOHHO-BUIOBOH,
YKOCHCTEMHBIH (OMOreoLeHOTHYECKHUH ), OMOCHEpHBIH.

JleMoHcTpanun:

Tabnuubl U cxeMmbl: «OCHOBHBLIE TNMPU3HAKHA JKH3HH», «YPOBHU OpraHU3alMM XKHBOH
PUPOIBIY».

O6opyaosanue: mojenb Moaekyasl JIHK.

Tema 3. XuMH4YeCKHH COCTAB H CTPOEHHE KJIETKH.

XUMHUYECKHH  COCTaB  KJIETKH.  XHUMHYECKHE  JJIEMEHTBI:  MaKpOJJIEMEHTHI,
MHKpOdJIeMeHThI. Bojla 1 MuHEpaibHbIe BEIIECTBA.

DyHKUMU BOJbI M MHHEPAIbHBIX BEHIECTB B KieTke. [lomnepkaHue OCMOTHYECKOro
OanaHca.

Besiku. CocTaB M cTpoeHHe OeIKOB. AMMHOKHCIOTBI — MOHOMEPHI OesikoB. HezameHumbIe
M 3aMEHHMble AMHHOKHMCIOTHl. AMMHOKHCIIOTHBIA COCTaB. YPOBHU CTPYKTYphl O€JIKOBOM
MOJIEKYIbI (MePBUYHAsS, BTOPHYHAS, TPETHYHAs M YETBEPTHYHAs CTPYKTypa). XHUMHYECKHE
cBoiicTBa OenkoB. buosorndyeckue GyHKLUUH OEIKOB.

depMeHTHl — OMOJIOrHYecKue KatanusaTopbl. CTpoenne (epMeHTa: aKTHBHBIA LEHTD,
cyocrpatnas  cneuuduanocts.  KodepmenTel.  Butamunbl.  Omimuns — GepMEHTOB  OT
HEOPraHHYeCKUX KaTajau3aTOpoB.

VrineBoasl: MoHoOcaxapuiabl (TNIOKO3a, pubo3a M Je30Kcupubo3a), IUcaxapuibl
(caxaposa, 7aKTo3a) M [MOJMcaxapuibl (KpaXmal, ITIMKOTEH, LeJUIoNio3a). buonornyeckue
(YHKLIMU YIIEBOIOB.

JIunuaer:  Tpurauuepuabl, (pocdomunuasl, crepouasl. I'mapodunbHO-THAPOPOOHBIE
cBoiicTBa. buonornueckue QpyHKuuu aunua0B. CpaBHEHHE yIrIeBOJOB, OEJIKOB U JIMIMIOB Kak
MCTOYHMKOB SHEPTUH.



Hyxrenrossie kucnote: JIHK u PHK. Hykneotuasl — MOHOMEpEI HYKIIEMHOBBIX KHCIIOT.
Crpoenne u ¢yukuuu JTHK. Crpoenne m ¢ynxkuuu PHK. Buapr PHK. AT®: crpoenue u
(YHKIHH.

[lutonorus — Hayka o kjetke. KieroyHas Teopus — NpUMEpP B3aMMOJCHCTBHSA HIECH U
(aKTOB B HAYYHOM ITO3HAHUHU. MeTO/IbI H3YUCHHUS KIIETKH.

Krerka Kak 1enocrHas xuBas cuctema. OOlyie npu3Haky KJIETOK: 3aMKHYTasi Hapy KHasl
meMOpana, mosexysisl JIHK kak reHeTnueckuii annapat, cuicTemMa CHHTe3a Oelka.

Tunpl KJIETOK: OSyKapuoTHuyeckas M mpokaproTudeckas. (OCOOEHHOCTH CTPOEHHMs
NpoKapruoTHUeCKO# KieTKkU. Kiletounas crenka 6akrepuit. CTpOCHUE 9yKapUOTHYCCKON KIICTKH.
OCHOBHbIE OTJIMYUSI PACTHTEIBHON, )KUBOTHOH U TPUOHON KIIETKH.

[ToBEPXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKa, IJIMKOKAIUKC, UX (QYHKIHH.
[InasmaTuueckas MemOpana, e€ cBoiWcTBa W (QyHKuuu. LluromyazMa u €€ OpraHoOM[IbL
OnnomeMOpannbie opranous! kietku: DIIC, annapar [Nonbmku, musocomsl. [ToyaBToHOMHBIE
OpraHoM/bl KJIETKH: MHTOXOHJPUH, MIACTUABL IIpOMCXOXKIEHHE MHUTOXOHIPHA M IUIACTH.
Bub! naactua. HememOpaHHbIe OpraHOU/ bl KIETKH: pUOOCOMBI, KJIETOUHBIH LEHTP, UEHTPUOJIH,
PECHUYKH, )KIyTHKH. DYHKIMN OPraHOM/I0B KJIETKU. BKitoueHus.

Snpo — perynaTopHbiit neHTp KieTkH. CTpoeHue sapa: saepHas 000/109Ka, Kaproriasma,
XPOMAaTHH, SAPBILIKO. XPOMOCOMBI.

TpaHcniopT BELIECTB B KIIETKE.

JemoHCTpanuu:

IToprpetsi: A. Jlegenryk, P.Tyk, T.IlIBann, M. Illneiinen, P. Bupxos, JIx.YoTcoH,
®. Kpuk. M. Yuskuuc, P. ®@panxius, K. M. bap.

Jluarpammpl: «PacnpesieieHie  XMMHYECKMX OJIEMEHTOB B  HEXHUBOW  IPHPOEY,
«PacripeesieHie XUMUYECKUX JJIEMEHTOB B KHUBOM IIPUPOJIEY.

Tabauubl u_cxeMmbl: «Ilepuoauueckas TaOiuIa XUMHUYECKUX 3J1€MEHTOB», «CTpoeHHe
MOJIEKYJIBbI BoAbI», «bruocunTes Genkay, «CTpoeHne Monekybl 6enka», « CTpoenre GpepMeHTay,
«Hyxnennossie kucnotbl. JJHK», «Ctpoenue monexynsl AT®», «CTpoeHne 3yKapuOTHIECKOM
kiaeTkH». «CTpoeHHe KWBOTHOM KiIeTKW», «CTpoeHHe pacTUTENbHOM KieTkw», «CTpoeHue
NPOKAPHOTHYECKOHN KIeTKH», «CTpOeHHe A71pa KIETKN», «Y TIeBOAb, «JIunums».

OGOpY10BAHUE: CBETOBOM MHKPOCKOI, 00OpyIOBaHHE Ul MPOBEICHUS HAOJIIONCHHUM,
M3MEpEHHH, JIKCIIEPUMEHTOB, MHUKPONPENaparhbl PacTUTENbHBIX, KUBOTHBIX M OaKTEpHAIBHBIX
KJIETOK.

JlabopaTopHble U NpaKTHYecKHe padoThI:

Jla6opatopras pabora Ne 1. «/3yuyeHHe KaTaIUTHYECKOH aKTMBHOCTH (EPMEHTOB (Ha
IpUMEpe aMUIa3bl WM KaTajaasbl)».

JlaGoparopuasi pabora Ne 2. «M3ydeHHE CTpOEHUS KJIETOK PACTEHHH, MXHBOTHBIX H
OakTepuii Mo MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIpenapaTax ¥ HX OMKMCaHUEy.

Tema 4. ’KusHe1esiTeJIbHOCTh KJIETKH.

OOMeH BewecTB, WM MeTabonu3Mm. AccuMuisanus (IiacTUyeckud oOMEH) H
JMCCUMUIISLAS (SHEPrETUYECKH 0OMEH) — IB€ CTOPOHBI €IMHOT0 Ipolecca metabonusma. Pois
3AKOHOB COXPAHEHHsI BEIIECTB ¥ DHEPTUH B IOHUMaHHK MeTabOoIU3Ma.

Tunsl oOMeHa BelecTs: aBTOTpoQHBINH U reTeporpodHbii. Ponb depmMeHTOB B 0OMEHE
BEIECTB U NpeBpallleHud SJHEPIUU B KIIETKE.

dorocuntes. CeeroBas u TeMHOBas (as3bl ¢orocunreza. Peaxuun doTocuHTe3A.
DPpdexTuBHOCTL POTOCHHTE3a. 3HaUeHHE POTOCHHTE3A I XKU3HH Ha 3emile. BiusHue ycnoBui
cpeabl Ha POTOCHHTE3 U COCOObI MOBBILIEHHUS €r0 NPOAYKTUBHOCTH Y KyJIbTYPHBIX PaCTEHHH.

XemocuHTe3. XeMOCHHTE3UpYIolHe OakTepru. 3HaUCHUE XEMOCHHTe3a VIS JKM3HHM Ha
3emie.

DuepreTudyeckuit oOMeH B KiIeTKe. PacliensieHue  BEIECTB, BBUICICHHE |
AKKYMYJIMPOBaHUE YHEPTHH B KJIETKe. DTalbl 9HEpreTHYeckoro oomena. ['nukomus. bpoxenue u



ero  Buabl. KucCIOpogHOE  OKMCIEHHME, MM  KIeTouyHoe JbpIxaHue. OKHUCIUTENbHOE
docpopunupoBanue. IPPEeKTHBHOCTL IHEPIETHYECKOTO OOMEHA.

Peakuuu matpuyHoro cuHrtesa. [enHermdeckas uHpopmanua u JIHK. Peammzanus
reHeTHUECKOM MH(pOpMalMud B KiIeTke. | eHeTHueckui KoJ U ero cBOMCTBa. TpaHCKpUILHSA —
matpuunbiii cunte3 PHK. Tpancnsiuus — OnocunTes Oenka. DTansl TpaHciasuuu. Koanposanue
aMHHOKHUCIIOT. Posib pubocom B GMOCHHTE3€ OeIKa.

Heknerounbie ¢opMbl KU3HH — BUpychl. Mcropuss otkpeitus BHpycoB (/1.
U. UBanosckuii). OCOOEHHOCTH CTPOCHMS W JKH3HEHHOTO ILMKIAa BUPYcoB. bakrepuodarmu.
Bone3nu pacteHuii, )KUBOTHBIX U 4YEJIOBEKA. BbI3bIBAEMble BUpycaMu. Bupyc mmmyHonepuuura
yenoseka (BUY) — Bo3Oynutens CIIMJla. OOpatHas TpaHCKpUILMs, peBepTa3a U MHTErpasa.
[TpouiakTHKa pactpocTpaHEHUs! BUPYCHBIX 3a00JI€BaHH.

JlemoHcTpanuu:

[Toprpersi: H. K. Koapuos, J1. Y. UBanosckuii, K. A. Tumupsses.

Tabmuupl  u cxeMbl: «Tunpl  IUTaHUSIY, «MeTaboaHn3M», «MwuTtoxoHapuUs»,
«DHepreTUueckuii ooMen», «Xmoporuact», «@otocuntesy, «Ctpoenune JHK», «Ctpoenue u
gyHnkuuonuposanue  rera», «Cunte3 Oenka», «l'eHermueckuii  Kom», «Bupyce,
«baktepuodarn», «Crtpoenne u ku3HeHHbIH mukn Bupyca CIIMJla, Oaxteprodaray,
«Pernnukauus JIHK».

O6opyaoBanue: moaenu-anminkanud «Yapoenue JJHK u tpanckpunuus», «buocunres
Oenkar, «CTpoeHue KIeTKI», Mojesb cTpyKTypsl JIHK.

Tema 5. PasMHoKeHHe H HHANBHUAYaIbHOE Pa3BHTHE OPraHH3MOB.

Ks1eTouHbIM LMK, MM JKW3HEHHBIM UK kiaeTku. MHtepdasza u mutos. Ilpomeccsi,
nporekaromue B uHTepdaze. Perumikanus — peakuus marpuunoro cuutesa JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBIH HA0Op — KapuoTul. JIMMIOMIAHBIA W TalIOWIHBIA XPOMOCOMHBIC
nadopsl. XpomaTuabl. L{uTosornueckye OCHOBBI Pa3MHOXKEHHUS M MHIUBHIYAIbHOTO Pa3sBUTUS
OpraHu3MOB.

Jenenune xietkn — muto3. Craauu murtosa. [Ipoleccel, NMPOHCXOA[IIUE Ha pa3sHBIX
cTaJusX MUTO3a. bHOTOrHYecKUii CMBICT MUTO3a.

[IporpamMupyemas rudesb KJIETKH — alomnTos.

@opMBl  pa3sMHOMKEHHUSI OpraHu3MoB: Oecronoe u  mojoBoe. Buabl  Gecrosoro
pa3MHOKEHHs: JIeJIeHHEe HaJBOE, MOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHE,
BEreTaruBHOE pasMHOXeHue. MCcKycCTBEeHHOE KIIOHMPOBAaHHE OPraHM3MOB, €r0 3HA4Y€HHUE IS
CEJICKIUH.

[Tosi0BOE pa3sMHOKEHHUE, €10 OTJIMYHUSA OT OECIIOIOro.

Meiio3. Craguu Mmeiiosa. [lpouiecchl, npoucxonsimue Ha cTagusx Merosa. Ilosenenue
xpomocom B Meio3e. Kpoccunrosep. buoaornyeckuit CMbICI M 3HaUCHHE MEH03a.

["amerorenes — npoiecc 0Opa3oBaHus MOJOBBIX KJIETOK Y KUBOTHBIX. [10710BBIE XKene3bl:
ceMeHHUKU M suyHukd. OOpa3oBaHWe U Pa3BHTHE IOJIOBBIX KIETOK — raMeT (CIepMaTo30u],
gillleKieTka) — crnepMaroreHes M oBoreHe3. OcCOOEHHOCTH CTPOEHMs AHUEKIETOK H
crniepmaro3oun1oB. Omnonorsopenue. [laprenorenes.

UnauBuayansHoe pa3BuTHE (OHTOre€He3). DMOpUOHanbHOE pa3BUTHE (IMOpHOreHes).
Dtanbl YMOPHOHAILHOIO Pa3BUTHS Y IMO3BOHOYHBIX JKMBOTHBIX: JPOOJIEHHME, racTpyJIsUMs,
opranorenes. [TocTamMOpuoHanbHOE pa3BUTHE. THUIBI NOCTIMOPHOHAIBLHOIO Pa3BUTHS: MPIMOE,
HempsAMoe (JHYMHOYHOE). BiusiHue cpeibl Ha Pa3BHTHE OPraHU3MOB, (AKTOPHI, CIOCOOHBIE
BBI3bIBATh BPOXKAEHHBIC YPOICTBA.

Pocr u pazsBuTue pacteHHid. OHTOreHe3 LIBETKOBOIO PACTEHMA: CTPOCHHE CEMEHH, CTaIUH
pa3BUTHSL.

JleMoHCTpaLHK:

Tabauubl U cxeMbl: «POpPMbI pa3MHOKEHHS OPraHU3MOBY, «J[BOHHOE OMIOAOTBOPEHUE Y
LIBETKOBBIX pacTeHui», «BeretaTuBHOE pa3MHOKEHHE pacTeHWi», «Jlenenne KIeTKH




Oaxtepuity, «CTpoeHHEe MOJOBBIX KiIeTOK», «CTpoeHue XpoMocoMbl», «KieTOYHBIH LUKIY,
«Pemukauus JJHK», «Muto3», «Meio3», «lIpsMoe u Hempsimoe pa3Butue», «['amerorenes y
MJIEKOITUTAIOIIHMX U YesloBeKa», « OCHOBHBIE CTAIUU OHTOTEHE3a.

O06opyioBaHKe: MHKPOCKOI, MHKpomnpenaparsl «CrnepMaTo30Mabl MJIEKOMUTAIOIETOY,
«Sliinexnerka mutekonuraromeroy, «KapHokvHe3 B KJIETKax KOpelka JiyKa», MarHuTHas
Moaenb-armuinkanus «Jlenenune kietku», moaens JJHK, moxens Metada3Hoit XpOMOCOMEI.

JlaGopaTopHble H IpaKTHYeCKHe PAadOThI:

Jlabopatopnas pabota Ne 3. «Habmronenue MuTO3a B KJI€TKaX KOHYMKA KOPEIIKa JIyKa Ha
rOTOBBIX MUKpOIIpenaparax».

Jlaboparopuasi pabota Ne 4. «M3yuenwe CTpPOEHHs MOJOBBIX KIETOK Ha TOTOBBIX
MUKpoIpernaparax».

Tema 6. HacjieACTBEHHOCTh H H3MEHYHBOCTL OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mcropus pasButus reHeTukd. Ponp muTonoruu u
MOPHOJIOTHH B CTAHOBJICHUU TEHETUKHU. BKaa pocCUHCKHX U 3apyOeKHbIX yYEHBIX B Pa3BUTHE
reHeTHUKH. MeToabl TIeHeTHKH (rMOpUIOJOTHYECKUH, LHUTOICHETHYECKHH, MOJEKYJIApHO-
reHeTrueckuii). OCHOBHBIE FeHETHUYECKHE MOHATHSL. ['eHeTudeckas CUMBOJIMKA, HCIIOJIb3yeMasi B
CXEMaX CKpelMBaHHM.

3aKOHOMEPHOCTH  HAacleIOBaHUSl  NPH3HAKOB,  ycTaHOBIeHHble  ['. MeHznenem.
MoHoruOpuIHOE CKpelBaHue. 3aKOH €IMHO00pa3usi THOpHUI0B IepBoro nokonenus. Ilpasuio
JOMUHHUPOBAHHKS. 3aKOH pacllerieHusl Mpu3HakoB. ['umore3a uyuctoTel ramer. llonmHoe u
HEMOJIHOE JIOMUHUPOBAHHE.

JurubpuaHoe CcKpeuiMBaHhe. 3aKkOH HE3aBHUCHUMOIO  HAcleJOBaHUS IPHU3HAKOB.
[luTOreHeTHYECKHE OCHOBBI AUTMOPHIHOTO CKpEUIMBaHUS. AHAIM3UPYIOIIEE CKpEIIMBaHHE.
Ucnonb3oBanue aHATM3UPYIOLIETO CKPEIMBAaHUS ISl OTIpeIeIeHUsl TEHOTHIIa OCOOH.

CuernsieHHOe HacienoBaHue npu3HakoB. Pabora T.Moprana mno cuemjieHHOMY
HAcJIe/I0BaHUIO reHoB. HapyliieHue clienjieH|si TeHOB B pe3yJibTaTe KPOCCUHTOBEpa.

XpoMocoMHas TeOpUsl HaCJIeICTBEHHOCTHU. | eHeTHUEeCKHE KapThl.

['eHetrka noja. XpoMOCOMHOE ONPEJEJICHHE 10Ja. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
["'omorameTHble M TreTeporaMeTHble OpraHu3Mbl. HacnenoBaHue NpHU3HAKOB, CLEIUIEHHBIX C
10JIOM.

M3MeHUHuBOCTh. BHIBI W3MEHUYMBOCTH: HEHACEJCTBEHHAss M HAclIeACTBEHHas. Poub
cpeibl B HEHACJCICTBEHHONM  W3MEHYMBOCTH.  XapaKTepHCTHKAa  MOAU(DUKAUOHHOM
W3MEHYMBOCTH. BapuanuoHHbIl ps U BapuallMOHHas KpuBas. HopMma peakumu mnpu3Haka.
KosinuecTBeHHbIE M KA4yeCTBEHHbIE MNPU3HAKM U UX Hopma peakuun. CBoiicTBa
MO I (pUKALIMOHHON U3MEHYUBOCTH.

HacieacTBeHHasl, WM T€HOTUIIHYECKAsl, H3MEHUYUBOCTh. KoMOMHATUBHAs H3MEHYHUBOCTb.
Meiio3 M TONOBOM mpolecc — OCHOBA KOMOMHATUBHOM W3MEHYMBOCTU. MyTaimoHHas
u3MeHuuBOCTh. Kiaccudukauuss myTanuii: reHHble, XpOMOCOMHBIE, TeHOMHbIe. Yactota u
MPHUYMHBI MyTaliid. MyTareHHsle (akTOpbl. 3aKOH TOMOJIOTHUYECKHUX DPSIIOB B HACJIEICTBEHHOM
u3menunBocty H. M. BaBunosga.

BHesinepHas Hac/1e1ICTBEHHOCTh U U3MEHYHBOCTb.

['enetnka dyenoseka. Kapworun yenoBeka. OCHOBHBIE METOIbI I'€HETHKH YEJIOBEKa:
reHeaIOTHYeCKUM,  OJM3HELOBbI, LUTOrCHETHYECKUH, OHOXMMMYECKHH, MOJEKYJISPHO-
reHeTueckui. COBpeMEHHOE ONpeJeIeHHe TIEeHOTUIA: II0OJIHOTEHOMHOE CEKBEHHpPOBaHHE,
reHOTHIMUpOBaHWe, B ToM uucie ¢ nomolnpto [II[P-ananuza. HacnenctBeHHsble 3aboseBaHUs
yeJloBeKa: TeHHble OoJe3HH, OO0JIe3HH C  HACJEICTBEHHOW  IpeIpacnoi0KEHHOCTHIO,
XpoMocomHble Oosesnu. Comarudyeckue M reHepaTuBHble MyTauuu. CTBOJIOBBIE KJIETKH.
[TprHIKUIIBI 310pOBOTO 00pa3a U3HHU, TMArHOCTUKHU, NPOGHUIAKTHKU U JICUCHUS T€HETHYECKUX
Oosie3Heit. MeauKO-TeHETHUYECKOe KOHCYJIbTUPOBAaHUE. 3HAUEHUE MEIUIMHCKOW T'€HETHKU B
NpeI0TBPALICHHH U JICUCHUH TeHETUYECKHX 3a00/IeBaHHH YeIOBeKa.



JlemoncTpaumu:

[Toprpetsl: I'. Menaenn, T. Mopran, I'. ne ®puz, C. C. UerBepukos, H. B. Tumodees-
Pecockuii, H. V1. BaBuios.

Tabauik! 1 cxembl: « MOHOTHOPUAHOE CKPELUMBAHUE U €r0 LIUTOTCHETUYECKAsi OCHOBAY,
«3aKoH paclICMJIeHHss W ero [UTOrEHETHYECKas OCHOBa», «3aKOH 4YHMCTOTBI TaMeT»,
«JlurubpuaHoe ckperBanuey, «LIUTONOrMYECKHE OCHOBBI JUTHOPUIHOrO CKPELIMBAHMSY,
«Meito3», «B3auMoelicTBuEe ajuleibHBIX TeHOBY, «[ eHeTHueckue KapThl pacTEHUM, >KUBOTHBIX
1 uesioBekan», «I'eHeruka moja», «3aKOHOMEPHOCTH HACJIEIOBAHUS, CLEIJIEHHOTO C IOJIOMY,
«KapuoTunbl 4YeqoBeKa W OIKUBOTHBIX», «BHIB wu3MeHYMBOCTH», «Momupukannonnas
u3meHunBocThY, «Hacnenosanue pesyc-akropar, «['eHetuka rpynn KpoBu», «MyTanuoHHas
HW3MEHUYUBOCTBY.

O6opyaoBaHue: Mo iean-anminkanul  «MoHorubpugHoe ckpemuBaHue», «Hemomanoe
JOMHHMpOBaHUe», «JlurubpuaHoe ckpeiuBanue», «llepekp&€cT XpoMOCOM», MHUKPOCKOIN H
mukpomnpenapar «Jlpo3oduna» (HopMa, MyTaluu GOpMbI KPbUIBEB U OKpPAaCKM Telna), repOapuii
«["'opox moceBHOW».

JlabopaTopHble 1 NpaKTHYeCKHE PA0OThI:

JTaGoparopnas pabota Ne 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHIHOIO ¥ JUTHOPHIHOTO
CKpEeIHBaHUs y 1po30(uibl Ha FOTOBBIX MUKPOIIpEnaparTaxy.

JlaGoparopuas pabota Ne 6. «M3ydenne MoaupHKaLHOHHON H3MEHYUBOCTH, TOCTPOECHHE
BapHAIlMOHHOTO psifia U BAPHALIMOHHON KPUBOWY.

Jlabopatopuas pabora No7. «AHanu3 MyTauMil y Jpo30QHIBI Ha TOTOBBIX
MHKpOIperiapaTax.

[Tpaktuueckas padota Ne 2. «CocTaBjieHHe U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cestekuusi opranu3mMoB. OcCHOBBI 0MOTEXHOJIOT HH.

CesleKlns KaK Hayka ¥ Mpolecc. 3apoXKAEeHUE CEeJICKIMU U JOMeCTHKanus. Yuenue H.
M. BaBuiioBa 0O LEHTpax MPOHUCXOXKIACHUS M MHOrooOpas3usl KyJbTYpHBIX pacTeHHH. LIeHTpbI
MPOUCXOIKICHHS JOMAIIHUX KUBOTHBIX. COPT, MOpOAa, ITaMM.

CoBpeMeHHbIe METO/IbI CeJIeKIUU. MacCoBbIi ¥ MHAMBUAYAIbHBIA OTOOPHI B CEJEKIMU
pacTeHui U KUBOTHBIX. OlleHKa SKCTephepa. BIM3KOpOACTBEHHOE CKPEIIMBAHWE — MHOPHIUHT.
Unucras smnus.  CkpemyBaHWe YHCTBIX JMHUE. [ereposuc, wunaM rubpuaHas cuia.
HeposacrBentoe ckpenuBanue — ayTOpuauHr. OtnanéHHas ruOpuamsanus U €€ yCIexXH.
MCKyCCTBEHHBIH MyTareHe3 W MOJy4YeHHE IOJIMIIONA0B. JIOCTHXKEHHMS CEJIEKUUU DPacTeHUH,
YKUBOTHBIX U MUKPOOPIraHU3MOB.

BHOTEXHOJOrHMs Kak OTpaciib MPOU3BOJICTBA. [ €HHAas HHXKEeHepus. DTalbl CO3/JaHHUS
pexomOuHantHod JIHK u TpaHcrenneix opranusmoB. Kietounas wumxeHepus. Kietoynele
KyJIbTYpbl. MHKPOKJIOHATbHOE pa3MHOXeHHUE pacTeHUi. KiloHupOoBaHHe BBICOKOIPOAYKTHBHBIX
CEIbCKOXO3SMCTBEHHBIX OpPraHUu3MOB. JKOJOTMYECKMe M 3THYeckue npobsiembl. I'MO —
reHeTHYECKH MOAU(DHUIIMPOBAHHBIE OPraHU3MBbI.

JeMoHcTpanuu:

[Toprpetsi: H. U. Bauios, . B. Muuypus, I'. JI. Kapneuenko, M. ®. MBanos.

Tabmuubl ¥ cxembl: Kapta «LIeHTpBl NPOUCXOXKIEHHUS M MHOrooOpasHs KyJbTYPHBIX
pacteHui». «[Topo/pl JOMAIIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHHi», «OTaanéHHas
rudpuamsanusiy, «Paborer akagemuka M. @. HMBanoBa», «llonmunmnonaus», «OOBEKTEI
ouortexHosorun», «Kierounbie KyJIbTypbl M KIOHHpOBaHHE», «KOHCTpyupoBaHHE M NEPEHOC
T€HOB, XPOMOCOMD.

O0opyI0oBaHKE: MYJISDKH TUTOJIOB M KOPHEIJIOAO0B AUKUX (OpPM M KYJIBTYPHBIX COPTOB
pactenuii, repdapuii «CeabCKOX035HCTBEHHBIC PACTEHHSY.

JlaGopaTopHble H IPAKTHYECKHE PA0OTHI:




Dxckypeust « OCHOBHBIE METOJbI M JOCTHXKEHHS CENEKUHHM PACTEHHH M XKHBOTHBIX (Ha
CENEKIIMOHHYIO CTAHIUIO, TUIEMEHHYIO (pepMy, COPTOHCHBITATENBHBIA y4YacTOK, B TEMIMYHOE
XO34HCTBO, Ta0OPATOPHIO arPOYHUBEPCUTETA HIIM HAYYHOIO LIEHTPA)».

11 KIIACC

Tema 1. DBoIHOHHAS OHOJIOT U,

[1peanochbiki BO3HUKHOBEHHSI DBOJIIOLIMOHHOM TEOPUH. DBOJIOLUOHHAA TEOpHS M €€
MeCTO B OHOJIOrHHU. BinsiHHe 3BOJIIOIMOHHON TEOPUH Ha pa3BUTHE OUOJIOTUU U APYTHX HayK.

CauzerenscTBa 23Bojtouuu. [lajeoHTONOrHYecKUe: MOCIEN0BATEIbHOCTD IOSBIICHHUS
BHJIOB B MaJ€OHTOJIOIHYECKOM JIETOMUCH, epexoaHbie Gpopmbl. buoreorpadudeckue: cxoacTBo
1 paziimure payH u GIop MaTEPUKOB U OCTPOBOB.

IMOPUOIOTHYECKUE: CXOJCTBA U Pa3IMuUsl SMOPHOHOB Pa3HBIX BUIOB II03BOHOYHBIX.
CpaBHHTEIBHO-AHATOMHYECKHE: TOMOJIOTHYHBIE, AHAJIOTWYHBIE, DPYIMMEHTApHBIE OpraHkbl,
aTaBU3Mbl. MOJIEKYIAPHO-OHOXMMHUYECKHE: CXOACTBO MEXAHM3MOB HACJEJCTBEHHOCTH H
OCHOBHBIX MeTa0O0JIMYECKUX MyTeH y BCEX OPraHU3MOB.

Dpomonnonnas Tteopuss Y. JlapuHa. [lpennochliku BO3HMKHOBEHHS [apBHHHM3MA.
JIBWKYIIME CHJIBI  9BOJIONMH BHAOB 1O JlapBuHy (M30BITOYHOE pa3sMHOXKEHHME MPU
OrpaHMYCHHOCTH PECYPCOB, HeonpeneiéHHas H3MEHYMBOCTb, Ooppba 3a CyLIECTBOBaHHE,
€CTECTBEHHbIH 0TOOD).

Cunretnueckas teopus dBoaouu# (CTD) u e€ 0OCHOBHBIE NOJIOKEHUS.

MukposBomorus. [Tomynsiius Kak eIMHUIA BUA U SBOJIIOLUH.

JIByvokyire cuiibl ((paKTopbl) BOJMIOLUHM BUIOB B MpHpoae. MyTalHOHHBIA NPOLECC U
KOMOMHATHBHAS H3MEHYMBOCTH. [lomy/nsilMOHHBIE BOJMHBI U Jpeid reHoB. Mzomsamus u

MUTpaLUs.

EcrectBeHnblii 0TOOp — HampapistiolMi (akrop sBomouud. PopMbl €CTECTBEHHOIO
otbopa.

[Tpucrnocob/IeHHOCTh ~ OpraHu3MOB  Kak  pe3ynbraT  dBoyrouud.  [Ipumepsl

MPUCHOCOOIEHUH Y Opranu3MoB. ApoMOop(]O3bl H HANOANANTALUH.

Bun u BumooOpasoBanue. Kputepuu Buga. OcHOBHbIE (OpMBI BUA00Opa3OBaHMS:
reorpaduueckoe, IKOJI0rHYECKOE.

MaxkposBosotust. @opmbl IBOMIOLKH: (uieTHYECKas, IUBEPreHTHas, KOHBEPreHTHas,
napasiesibHas. HeoOpaTuMocTh 3BOTIOLUY.

[TporcxoxaeHne  OT  HECMEeUHAIM3MPOBAaHHBIX  NpenkoB.  IIporpeccupyromas
crieuyanu3anys. AJarnTUBHAs padanus.

JleMOHCTpaLIUM:

[Moprpetsl: K. Jlunue#t, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap,
D). I'ekkens, ©. Mromep. A. H. Ceepuos.

TaGuuubl W cxeMbl: «Pa3BuTHe oOpraHMyeckoro wmupa Ha 3emie», «3apOoJbIliH
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «®Dopmel OOpbObI 3a CYLIECTBOBAHHEY,
«EcrecTBennbiit  otbopy», «MHoOroo0Opasue CcopToB pacTeHui», «MHoroobpasue mnopon
KUBOTHBIX ). «[Tonmynsiirumy, «MyTauuoHHas H3MEHYHBOCTHY, «Apomopdo3sI»,
«Uanoanantauun», «O0mas aereHepauus». «JIBumxymme cuisl 3Bomouun», «Kapra-cxema
mapmpyrta nytemectsus Y. Jlappuna», «bopeba 3a cymectBoBanue», «lIpucrnocobneHHOCT
oprann3moBy, «I'eorpadudeckoe Bu1000pazoBaHue», « IKOJIOTHIECKOE BHA00OPA30BAHUE.

O060opyA0BaHKE: KOJUIEKIIHMS HACEKOMBIX C Pa3IMYHBIMH TUIIAMU OKpPAacKu, Ha0Op IMJIOI0B
U ceMsH, Koulekuust «[IpuMepbl 3alUMTHBIX MPHUCIOCOONEHUH y MKHMBOTHBIX», MOJEIb
«OCHOBHBIE HAIPaBICHHUs HBOTIONUKY, 00BEMHas Mozxenb «CTpOeHHE TOJOBHOTO MO3ra
MO3BOHOYHBIXY.




buoreorpaduueckass kapra MHpa, Ko/uleKLHs «DOpMBl COXPAHHOCTH HCKOINAEMBIX
JKHBOTHBIX M pacTeHHH», MoJesb anmiuukanus «llepekpéct xpoMocom», BIaKHbBIE IPENapaThl
«Pa3zputue wHacexkomoro», «Pa3Butue nArymku», Mukporpenapar «Jlpozoduia» (HOpMma,
MyTaluu GopMbl KPbUILEB U OKPACKHU TeJIa).

JlaGopaTopHble H IPaAaKTHYECKHE PAa0dOThHI:

JTaGoparopras pabota Ne 1. «CpaBHeHHE BUI0B 110 MOP(OIOTHYECKOMY KPUTEPHION.

JlaGopatopnast pabora Ne2. «OnucaHue NpUCHOCOOJIEHHOCTH oOpraHusma U €
OTHOCHUTEJIBHOIO XapakTepay.

Tema 2. BosnukHOBeHHe U pa3BUTHE *KH3HH Ha 3em.1e.

JloHay4HbIe TIPeCTABICHUS O 3apOXKICHUHU >KU3HU. HaydyHble runoTe3sl BOSHUKHOBEHHMS
’KM3HUM Ha 3emiie: abOHOreHe3 M IMaHCIepMusi. XHUMHYECKas 3BOJOLUSA. AOGHOIeHHBIH CHHTE3
OpPraHMYeCKHX  BEUIECTB M3  HEOPraHMYECKHX. ODKCIEPHMMEHTAJIbHOE  IMOATBEPIKICHHE
XUMHYecKOil »Bomonuu. HavanbHblie 3tansl 6uonorudeckoil spomonuu. ['unoreza PHK-mupa.
dopmMupoBaHHe MEMOPAHHBIX CTPYKTYpP H BO3HMKHOBEHHE IPOTOKJIETKH. IlepBrIe KIETKM U HX
sBosrouus. DopMupoBaHHE OCHOBHBIX I'PYIII XXHUBBIX OPraHU3MOB.

Passutne xu3uum Ha 3emsie mo 3paM M nepuogam. Karapxei. Apxelckag H
nporepo3oiickast apsl. [laneosoiickas spa M €€ NEpUOABL: KEMOPMHCKMH, ODPIOBMKCKHM,
CHJIYPUHCKHM, 1€BOHCKHH, KAMEHHOYT OJIbHBIN, TIEPMCKHH.

Me3o30iickas 3pa U €€ Nepuo/ibl: TPHACOBBIH, FOPCKUN, MEJIOBOM.

Kaiino3oiickas spa u e€ nepuo/pl: aJE€OTeHOBbIN, HEOT€HOBBINH, aHTPOIIOTEHOBBIMN.

XapakTepuCTHKa KJIMMaTa U reosIorH4ecKHux mpoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU
PacTUTEJILHOrO M SKHBOTHOrO MHpa. ApoMopdo3bl y pacTeHHi M XKMBOTHBIX. IlosBnenue,
pacuBeT ¥ BBIMHPAHUE I'PYIII )KUBBIX OPraHU3MOB.

CucTeMa OpraHiyecKoro Mupa Kak oTpakeHue 3BoNoLUU. OCHOBHBIE CHCTEMaTHYECKUE
rPYIIIbl OPraHU3MOB.

DBOJIIONMS  YeJIOBeKa. AHTPOMOJIOTHMS Kak Hayka. PasBuTue IIpenCTaBiIeHHH O
MIPOMCXOX/ICHHH YesloBeka. MeTo/1bl n3yueHHs aHTponorene3a. CXoACTBa U pa3jinyMs yesoBeKa
1 )KUBOTHBIX. CUCTEMATHYECKOE TOJIOKEHHUE YETOBEKA.

Jsrwxyume cuibl  ((axtopel) aHTpomoreHesa. HacnenctBeHHas HW3MEHYHMBOCTH H
ecrecTBeHHbIN 0TOOp. OONIeCTBEHHBIN 00pa3 JKU3HU, U3TOTOBJIEHHE OPYIUI Tpy/Ja, MBILICHHE,
peub.

OCHOBHBIE CTaJMH H BETBH HBOJIIOIMU YEJIOBEKA: aBCTPAJONUTEKH, UeloBeK yMesblid,
YenoBek mnpsmMoxoasumid, YemoBek HeaHaepraibckui, YesnoBek pasymubii. Haxonaku
MCKOIAaeMbIX OCTATKOB, BpEMs CYIIECTBOBAHUS, 00JIacTh pacnpOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo3ra, 00pas JKU3HU, OpyIUsl.

YesnoBeueckue packl. OCHOBHbIE OOJIBIIME PACBl: €BpPONEOUAHAs (€Bpa3suicKas), HErpo-
aBCTpajouaHas  (9PKBATOpUAJIbHAsl), MOHIOJIOMIHAs  (a3MAaTCKO-aMEpUKAaHCKas). Yeprhl
MPUCITOCOOJICHHOCTH TPEJICTABUTENIEH YEJOBEYECKHMX pac K YCIOBHSM CYyINECTBOBaHUS.
EmneTBo yenoBeueckux pac. Kputrka pacusma.

JeMoHCcTpaum:

[Moprpetsr: ®. Penu, JI. [Tactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. JlapBus.

Tabauimel v cxembl: «Bo3nukHoBeHne CosHeuHON cucTeMbl», «Pa3BUTHE OpraHN4eCKOro
mupa», «Pactutenpnas kiaetka», «KuBoTHas kietka», «llpokapuoruyeckas KieTkKay,
«CoBpeMeHHasi CHCTeMa OpraHu4ecKoro mupa», «CpaBHEHHE aHATOMHUYECKHX 4YEPT CTPOEHHS
yeJ0BEeKa M 4eJ0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MNAJIEOHTOJOTMYECKUX HAaXOJO0K
IPEJIKOB  COBPEMEHHOr0 uesoBekay, «JlpepHelimue moam», «JlpeBHue mrogu», «llepble
COBPEMEHHBIE JIFOJIHY, «Hesl0BeuUeCKUe pachl».

ObopynoBanue: Mysku  «IlpoucxoxaeHue denoBeka» (OHOCTbI  aBCTpalIONUTEKA,
MUTEKaHTPOMNa, HeaH/IepTalblla, KPOMAHBOHLA), CJICTNKH UM HU300paXKEHHUs KaMEHHBIX Opyaui




11epBOOBITHOTO YesioBeka (KaMHU-YONIephbl, pyOuna, ckpebia), reoXpoHONIOrH4ecKas Taduua,
KoJuIeKIUs «DPOpPMBI COXPAHHOCTH UCKOMAEMBIX )KMBOTHBIX ¥ PACTEHUM).

JlabopaTopHble U NpaKTHYecKHe PadoOThI:

I[pakTryeckas padota Ne 1. «M3ydyeHHe HCKOMAEMBIX OCTATKOB PACTEHHH U XMBOTHBIX B
KOJUICKIMSX Y.

DKCKYpCHsT « DBOJIOLIUS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBINH HIIH
KpaeBeIUCCKUI My3eil).

Tema 3. Opranu3zmbl U OKpY:KaloUias cpeaa.

JKOJIOTUS KAk HayKa. 3agayd M pas3feisl 3KOJIOTMH. MeTonbl 3KOJIOrHYECKHX
HCCIEA0BAHUM. DKOJIOIHUECKOE MUPOBO33PEHNE COBPEMEHHOIO YEIIOBEKA.

Cpeapl  oOMTaHWss ~ OpraHH3MOB:  BOJHAas,  HA3eMHO-BO3JyIIHas,  IIOYBEHHad,
BHYTPHOPTraHU3MEHHas.

Dxonoruyeckue (akroppl. Krnaccupukanus skororundeckux (pakropoB: aOMOTHUYECKHE,
OMOTHYECKHE U aHTPOIOTeHHbIe. JeiCTBHE PKOJIIOTHYECKUX (PaKTOPOB Ha OPraHU3MBIL.

Abuoruueckre  (aKTOpbl:  CBET. TEMIEpaTypa, BIAXHOCTb. DOTONEPHOIM3M.
[TpucnocoOieHust OpraHiu3MoB K JIeicTBHIO aOHOTHUECKUX (PaKTOPOB. BronoruyecKue puTMBL

buotuueckue (Qaktopbl. Buapl OHOTHYECKHMX  B3aMMOJECHCTBUM: KOHKYpEHLHMS,
XHUIIHHYECTBO, cuMOK03 U ero ¢opmbl. [lapazutusm, koonepauus, MyTyalusM, KOMMEHCAIU3M
(KBapTHPAHCTBO, HAxJICOHUYECTBO). AMEHCAIU3M, HeHWTpanmusMm. 3HayeHHe OMOTHYECKHX
B3aUMO/IEHCTBHH I CYLICCTBOBAHUS OPraHM3MOB B IPUPOJHEIX COOOIIECTBAX.

DKOJIOIHYECKHE XapaKTePUCTUKU MNOMyssiuu. OCHOBHBIE IIOKa3aTeNd IOMYJISALHH:
UHCJIEHHOCTh, IUIOTHOCTh, POYKIAEMOCTb, CMEpPTHOCTb, MPHPOCT, MuUrpanus. JluHamuka
YHCICHHOCTH MOMYJISIIUM U €€ perysuus.

JdemoHcTpaumu:

[Moprpersi: A. 'ymbonbar, K. @. Pynse, O. I'ekkens.

Tabauie! v cxembl: kapta «[IpupoHble 30HbI 3eman», «Cpeabl 0OUTaHUS OPraHU3MOBY,
«Doronepuomausm», «llomymsuun», «3aKOHOMEPHOCTH pPOCTa YUCICHHOCTH IOMYJISILUU
uHpyzopun-rydenskny», «Tuniesbie nenu».

JlaGopaTopHble H NpaKTHYecKHe padoTHhI:

JlaGopatopuas padota Ne 3. «Mopdonornyeckue 0COOCHHOCTH pacTeHHH H3 pPa3HBIX
MECT OOUTaHUS».

JlaboparopHas padora Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpaxTrueckas padota Ne 2. «[Toc4€T MIIOTHOCTH MOMY/ISIUMKA Pa3HBIX BUAOB PACTEHUI.

Tema 4. Coob6mecTBa U IKOJIOrHYECKHE CHCTEMBI.

CooburectBo  opraHu3moB —  OuoneHo3. CTpykTypbl  OHoOLEeHO3a:  BHIOBasd,
IpOCTpaHCcTBeHHAs!, Tpodudeckas (nuiiesast). Buapl-nomunanTel. CBs3u B OMOLIEHO3E.

JKkosoruyeckue cucreMel (dxocuctemsbl). IloHstHe 00 3KocHcTeMe W OHOreoleHo3e.
OYHKIHOHATBHBIE KOMIIOHEHTHl 3KOCHCTEMBI: TNPOAYLEHTHl, KOHCYMEHTBHI, pPEAYLEHTHI.
KpyroBopot BemiecTB M MOTOK JHEPruH B 3KocucTeMe. Tpoduyeckue (NuIIEBBIE) YPOBHH
skocHcTeMbl. Ilumesble nend u cerd. OCHOBHBIE IOKa3aTeld »JKOCHCTEMBI: Ouomacca,
NPOAYKIMsL. DKOJIOTHYECKHe NHUPAMHUABbL: NPOMYKIHMH, YHUCIEHHOCTH, Ouomaccel. CBOHCTBa
IKOCUCTEM: YCTOWUMBOCTH, CAMOPErYJIsiiu, pa3BuTue. CyKLEeCcCHs.

ITpupoaHble 5KOCHCTEMBL. JKOCHCTEMBI 03Ep M peK. OJKOCHCTEMAa XBOHHOIO HIIM
HIMPOKOJTUCTBEHHOTO JIeca.

AHTPOIIOreHHBIE YKOCHCTEMBI. ArpPO3KOCUCTEMBL. Y pO0IKOCUCTEMBI. bromoruyeckoe u
XO3AMCTBEHHOE 3HAYEHHE arpOIKOCHCTEM H YPOOIKOCUCTEM.

BuopazHooOpasue Kak (akTop yCcTOHYMBOCTH dKocucTeM. CoXpaHEHUE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.



Vuenne B. U. Bepnajackoro o 6uocdepe. I'paHuiel, coctaB U CTPYKTypa Ouochepsl.
Kusoe BemectBo U ero ¢yHkiuuu. OcoOeHHOCTH Ouochepsl Kak riI00aJbHOM 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecHe M 00paTHas CBs3b B Ouochepe.

KpyroBopoTbl BELIECTB M OHOT€OXMMHYECKHE LHUKIIBI JIEMEHTOB (yrJiepoja, a3oTa).
30oHaANBHOCTL OHOChepbl. OCHOBHBIE OMOMBI CYILIH.

YesoBeuecTBO B Ouocdepe 3emin. AHTpONOreHHblE H3MEHeHHs B Ouocdepe.
["1obasibHbIEe YKOJOTHUECKHE TPOOIIEMBI.

CocyuiecTBoBande TMpHPOAbl M uenoBedecTBa. CoxpaHeHue OMOpasHOOOpasMs Kak
ocHOBa ycroiyuBocTH Ouocdepbl. OcCHOBA palMOHAIBLHOIO YNPABJICHHS PUPOTHBIMH
pecypcamu | UX HCIOJb30BaHue. JlocTHKEHHs OUOIOTHM M OXPaHa MPUpPOIbI.

JdemoHcTpanuu:

[oprperst: A. JIx. Tencnu, B. H. Cykau€s, B. N1. Bepuanckuid.

Tabauibl U cxemsl: «lInmessie nenuy, «buorneHos: coctaB u cTpykrypar», «lIpupoassie
coobmectBay, «llenu nwuTaHus», «IKolorHueckas mnHpamuaa», «buocdepa u ueTOBEK»,
«JKOocHCTEMA IHIMPOKOJIMCTBEHHOTO Jieca», «DKOCHCTEMa XBOWHOro Jjeca», «buoueHos
Boj0EMaY, «ArpoueHo3», «lIpuMepHbIE AHTPONOreHHbIE BO3JACHCTBHA Ha IMPHPOLYY»,
«BaskHeiiluMe MCTOYHMKM 3arps3HEHHsl BO3jlyxa M TPyHTOBBIX Boa», «IlouBa — BaxHelas
cocTapisiomas ouochepbi», «DakTopsl Aerpaganuu nousy, «I[lapaukosiil a3pdexT», «DakTopel
paJMOAaKTHBHOTO 3arpsi3HeHuUs Gnocheps», «O0mas cTpykTypa 6uochepsr», «Pacnpoctpanenue
KU3HH B OuMocdepe», «O30HOBBIN dKpaH Onochepsi», «KpyroBopor yriepoza B 6mocdepe»,
«Kpyrosopot azora B pupoae».

ObopynoBanue: MOeb-alIIMKalus «Tunuunele OHOLIEHO3BI», repbapuit
«Pactutenbuble  coobuiecTBay,  KojuleKuuM — «buoueHo3», «Bpenurenu — BaKHEHIIMX
CENIbCKOXO3SMCTBEHHBIX  KYJIbTYp», TrepOapuu U  KOJJIEKUMH PpacTeHUH U  KHMBOTHBIX,
IpHHAJUIekKAIIHME K PA3HBIM KOJOTHUECKHM IpynnaM oaHoro euaa, Kpacnas xaura Poccuiickoi
Dejrepariu., H300pKEHHUs OXPAHSAEMBIX BUJIOB PACTEHHH W JKUBOTHBIX.

INJIAHUPYEMBIE PE3YJIBTATDI OCBOEHMUA IMPOT'PAMMBbI o
BUOJIOI'M HA BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHMA

JIMYHOCTHBIE PE3YJIBTATDI

B cTpykType JMYHOCTHBIX pPE3yJbTaTOB OCBOCHHS Ipeamera «buonorus» BblIEIEHE]
CJICAVIOUIHE  COCTABISIONIME:  OCO3HaHME  OOYYalOIMMMCA  POCCHMCKOM  Ipa){IaHCKON
WJIEHTHYHOCTH — TOTOBHOCTH K CaMOpPA3BUTHIO, CaMOCTOSATEIBHOCTH H CaMOOIPENEIICHHUIO,
HaJIMYME€ MOTHUBALMKH K OOyYeHHIO OMOJIOTMM, LEJCHANPaBICHHOE pa3sBUTHE BHYTPEHHUX
yOeIKIeHHH JTMYHOCTH Ha OCHOBE KJIIOUEBBIX LEHHOCTEH M MCTOPHYECKUX TPAJAMIUM pa3BUTUS
OMOJIOrMYECKOro 3HAHHUS, T'OTOBHOCTh M CHOCOOHOCTH 0OydaroIuXcsl pyKOBOACTBOBAaTbCS B
CBOEH  JIEATEJIbBHOCTH  LEHHOCTHO-CMBICJIOBBIMH  YCTaHOBKaMH, MPHCYUIMMH  CHCTEME
OMOJIOrHYECKOro 00pa3oBaHMs, HAJIMYME HKOJOIMYECKOrO IIPABOCO3HAHHUS, CIIOCOOHOCTH
CTaBUTD 11€JIH U CTPOUTH )KM3HEHHBIE IIAHBI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHMS NpeaMera «bHOIOrHs» NOCTHUraroTCs B €IHHCTBE
yueOHOM W BOCHHTATEIbHOW JEATEIbHOCTH B COOTBETCTBUHM C TPAJULMOHHBIMH POCCHHCKHUMHU
COLMOKY/IbTYPHBIMH, HCTOPHUECKHMHU M J1yXOBHO-HPaBCTBEHHBIMHU IIEHHOCTSIMHU, IIPHHATBIMH B
o0lecTBe MpaBUJaMH M HOPMAaMU [OBEJIEHHS W CIIOCOOCTBYIOT IPOILIECCaM CaMOIIO3HAHUS,
CaAMOBOCIIUTAHHMS M CaMOpa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3UIMM JUYHOCTH, NMATPHOTH3MA,
VBAKEHHSI K 3aKOHY M TPABOIMOPSIKY. YEIOBEKY TPyJa M CTApIIEMY ITOKOJEHHIO, B3aHMHOIO
yBaKEHHUsl,  OEpeKHOro  OTHOIIGHMS K  KYJIbTYPHOMY  HaclIeIHI0 M TpPaaULHUAM
MHOTOHALMOHANIBHOTO Hapoaa Poccuiickoit deaepanuu, Npupoae U OKpyXarollen cpefe.



JIMUHOCTHBIE pe3yIbTaThl OCBOSHHS yueOHOro npeaMera «bronorus» N0KHBI OTpaXarh
FOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCSl PYKOBOACTBOBAThCS ¢(OPMHUPOBAHHOM BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHEHTAllMH, TO3UTUBHBIX BHYTPEHHUX
vOEKIEeHHH, COOTBETCTBYIOLUIMX TPAJMLHOHHBIM LEHHOCTSAM  POCCHHCKOro  00LIecTBa,
paciiMpeHye XHU3HEHHOTO OINBITa M ONbITa JEATENBHOCTH B TPOLECCE pealn3allii OCHOBHBIX
HanpaBJICHUH BOCUTATEIbHON A€ATEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpaKAaHCKOr0 BOCIIMTAHUS:

chOpMHPOBAHHOCTL ~ TPAXK/JAHCKOH IMO3MLUM  OO0YYaroIErocss Kak aKTHBHOTO H
OTBETCTBEHHOTO YJIeHa POCCUICKOro 001ecTBa;

OCO3HAHHME CBOMX KOHCTHTYLUMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHHE 3aKOHA U
MpaBoIOpsIKa;

rOTOBHOCTbH K COBMECTHOM TBOPYECKOM JESTEILHOCTH TPH CO3JaHUM y4eOHBIX IIPOEKTOB,
peleHNH y4eOHBIX U TT03HABATEIbHBIX 337134, BHITOJTHEHHH OMOIOIHYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH  ONpENeNaTh COOCTBEHHYIO IMO3HMIMIO 10 OTHOLICHHIO K SBJICHHUIM
COBPEMEHHOM KU3HU U 00BACHATH €€;

YMEHHE  YYHUTBIBATH B  CBOMX JIEHCTBHAX HEOOXOJUMOCTH  KOHCTPYKTHBHOIO
B3aUMO/ICHCTBHUS JIIOJICH ¢ pa3HbIMU YOEKICHUAMHU, KYJIbTYPHBIMH UEHHOCTAMU U COLHAIBHBIM
MOJIOKEHHUEM

FrOTOBHOCTh K COTPYJIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJIHEHHS Y4YeOHBIX,
MMO3HABATEIBHBIX M MCCIEIOBATE]bCKUX 3aJay, YBaXUTEJIBHOIO OTHOLIEHHS K MHEHHIO
OIINTOHEHTOB MPU 00CYKICHUH CIIOPHBIX BOIPOCOB OHOJIOIMYECKOTO COAEPIKAHUS,

FOTOBHOCTHh K TYMAHUTAPHON U BOJIOHTEPCKOM JI€ATEIIbHOCTH;

2) IaTPHOTHYECKOT0 BOCTTUTAHHSA:

c(OPMHPOBAHHOCTH POCCHICKON Tpa)KIaHCKOH MIEHTHYHOCTH, NIATPHOTH3MA, YBA)XKEHHUS
K CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTH Iiepel PomuHO, ropaocTv 3a CBOM Kpai, CBOIO
PojHy. CBOM SI3bIK U KYJIBTYPY, HPOLIUIOE U HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIECHWE K TIPUPOJHOMY HACHEAWI0 M MNaMITHUKaM IPHPOIBL,
JNOCTHXKEHHUsIM Pocchu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHX, TPYIE;

CIIOCOOHOCTh OLCHUBATh BKJAJ POCCHUCKHUX YYEHBIX B CTAaHOBJIEHUE U pa3BUTHE
OMOJIOrUH, TOHUMAaHHsI 3HaUYeHUs] OMOJIOTMH B TO3HAHUH 3aKOHOB NIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOTO OOLIECTBA;

uaeiiHas  yOeXIEHHOCTh, TOTOBHOCTb K cCiykeHuro Hu  3amute OtedecTsa,
OTBETCTBEHHOCTB 3a €ro cyaAb0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIHTAHHA:

OCO3HAHHWE JYXOBHBIX HEHHOCTEH POCCHMCKOIro Hapoaa;

¢(OpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STHUECKOTO OBEICHHS;

CrOCOOHOCTH OICHUBATH CUTYaLMIO U NIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACH
Ha MOpaHbHO-HpaBCTBeﬂHbIe HOPMBI U LHCHHOCTH,

OCO3HAHHUE JIMYHOTO BKJIa/1a B MOCTPOEHUE YCTOHYUBOTO Oy 1yIIEro;

OTBETCTBEHHOE OTHOLICHHE K CBOHUM PpOAMTENSAM, CO3JaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHSATUS LIEHHOCTEH CeMEHHON JKU3HHM B COOTBETCTBHM C TPAaIULMSAMH HapOJOB
Poccuu:

4) 3¢TeTHYEeCKOTr0 BOCIIUTAHUSA:



ICTCTHYECKOE OTHOHICHHUEC K MHPY, BKJIKOHAsA 3CTETUKY 6bITa, HAy4YHOI'0 U TCXHUYCCKOI'O
TBOpUYECTBA, CIIOpTAa, TpyAa, 00111eCTBEHHBIX OTHOLICHUH;

MMOHUMAaHHUE SMOLUMOHAJIBHOI'O BO3ACHCTBHS KUBOU Ipupoabl U €€ [ICHHOCTH;

FOTOBHOCTb K CaMOBBIPQKCHHUIO B pa3HbIX BHAAX HCKYCCTBA, CTPEMIJICHHC ITPOSBJIATH
KadyeCcTBa TBOp‘{eCKOﬁ JIMYHOCTH

5) pusuyeckoro  BocHHTaHHsA, (opMHpOBaHHS  KYJbTYpbl  3A0pPOBbSI W
IMOLMOHAIBLHOTO 0/1aTONOJTyYH:

TOHMMAHUE U pealu3alus 3J0pOBOro U 06€30macHoro odpasa XU3HH (310pOBOE IIMTaHHUE,
COOJTIOJICHUE THTMEHMUYECKUX MPaBHJI U HOPM, cOQTaHCUPOBAHHBIA PEXHMM 3aHATHH U OTABIXA,
peryispHas (u3nueckas aKTUBHOCTb), OE€PEXKHOI0, OTBETCTBEHHOTO K KOMIIETEHTHOIO
OTHOLIEHHUSA K COOCTBEHHOMY (DH3UYECKOMY M IICUXUYECKOMY 3[0POBBIO;

MOHMMAaHHUE [IEHHOCTH [PaBHJ HWHIUBHIYAJIBHOIO M KOJUIEKTHBHOro 0e30macHoro
MOBEIEHHUS B CHTYALUsIX, YTPOKAIOIINX 3J0POBBIO U JKU3HHU JIHONEH;

OCO3HaHHE MOCJEACTBUI M HENPHUSITUS BPEAHBIX NPHBBIUCK (YNOTPEOJIECHHUS aIKOTroJs,
HAPKOTUKOB, KypeHHS);

6) Tpy10BOro BOCIIUTAHUS:

FOTOBHOCTB K TPY/Y. OCO3HAHHE LICHHOCTH MacTepCcTBa, TPYAOMOOHE;

FOTOBHOCTh K  AaKTUBHOW  JIEATEJIBHOCTH  TEXHOJIOTHYECKOM M COLMAJIbHOH
HAIIPABJIEHHOCTH, CMOCOOHOCTh WHULUHMPOBATh, IJIAHUPOBATHL M CaMOCTOSITEIBHO BBIMTOJHATH
TaKylo J€STEIbHOCTD;

MHTEPEC K pa3IMyHbIM cdepam NpoPecCHOHANBHOH NeATEIbHOCTH, YMEHHME COBEpINATh
OCO3HAHHBIN BLIOOP Oyayiel MpoecCHU U PeaTu30BbIBATh COOCTBEHHBIE KU3HEHHBIE IIAHBL,

rOTOBHOCTH M CIIOCOOHOCTh K O0Opa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSIKEHUU BCEH
JKU3HH,

7) 3KOJIOrH4€eCKOr0 BOCIIHTAHHA:

IKOJIOTHYECKH 11€]IeCO00pa3HOe OTHOLICHUE K IPUPOJIE KaK UCTOYHUKY KU3HHU Ha 3eMIIE,
OCHOBE €€ CYIIIeCTBOBAHUS;

MOBBLILIEHHE YPOBHS JKOJIOTHYECKOH KyJIbTYphl: MPHOOPETEHHE OMBITA IJIaHUPOBAHHS
MOCTYIIKOB M OLEHKH UX BO3MOXKHBIX MOCJIEACTBUHM JJIs1 OKPYIKAIOLIEH CpeNbI;

OCO3HaHHE INT00ATBHOr0 XapakTepa dKOJIOTHYECKUX NPo0IeM U MyTeH UX PEIICHHUS;

CIOCOOHOCTH UCIIOJIb30BaTh MPUOOPETaeMble NPH H3yYEHUH OHOJIOTHH 3HAHUS U yMEHUS
P pellieHud Mpo0iieM, CBSI3aHHBIX C PALMOHAIBHBIM MPHPOJIONOJIbE30BaHHEM (COOMIOAECHHE
MpaBuJl MOBEJEHUS B MPUPOJE, HANPABICHHBIX HA COXPAHCHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BHJIOB, 3KOCHCTEM, OHOC(hEpDI);

AKTHBHOE HEMpUSTHE ACWUCTBHUN, MPUHOCSIIMX Bpel OKpYXKarouled MPUPOIHOH cpene,
YMEHHE MPOrHO3MPOBaTh HEOJIArONpHUATHBIE DKOJOIMYECKHE IOCIEACTBHA NPEIIPHHAMAEMBIX
JNeHCTBUH M TPEIOTBpALIATh HX;

HaJIMYME PA3BUTOr0 HIKOJOTMYECKOrO MBIIUIEHHS, 3KOJIOTMYECKON KyJbTYpbl, OINbITa
J€ATEbHOCTH  JKOJIOTHYECKOW  HampaBlIeHHOCTH, YMEHHsSI pPYKOBOJACTBOBATbCS HMMH B
03HABATENbHONM, KOMMYHHKATHBHOW W COLMAIbHOM INpaKkTHKE, FOTOBHOCTH K Yy4YacTHUIO B
PAKTHYECKOW JAESITETbHOCTH 3KOJIOTHUYECKON HAlIPABIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 O3HAHUS:



c(OpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BHTHS HAyKH M OOIIECTBEHHOM NPAaKTHKH, OCHOBAaHHOIO Ha JHajlore KyjibTyp,
CNOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJMKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHME  S3BIKOBOM M UUTATENbCKOM  KyJIbTypbl Kak  CpeacTBa
B3aHMO/IEHCTBHUS MEX/1y JIFOJIbMH U [TO3HAHUS MHUpA;

NOHUMaHue crenu(Puku OHOJOrMM KaK HayKH, OCO3HaHHS €€ poJid B (OPMHUPOBAHUH
pALIMOHAJIBHOTO HAYYHOTO MBIIIUICHHS, CO3/JaHUU LEIOCTHOIO MPEICTaBICHUS 00 OKPYXKaOLIEM
MHMpE KakK O €IHHCTBE MPHPOJbI, 4YelIoBeKa M oOLiecTBa, B MO3HAHUH IPUPOAHBIX
3aKOHOMEPHOCTEH W pelIeHHH MPoOIeM COXPAHEHUSI IPUPOIHOIO PaBHOBECHS;

yOEKIAEHHOCTh B 3HAUMMOCTH OWOJIOTMHU JUISi COBPEMEHHOHN LIMBUIM3ALMU: 00eCIIeYeHUs
HOBOTO YPOBHSI Pa3BUTHUSI MEIULMHBI, CO3/aHHE MEPCIEKTHBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
peliaTh pecypcHbie MpodIeMbl Pa3BUTHSI YEIOBEUECTBA, IIOUCKA MyTEH BBIXOJAa U3 ITI00aNbHBIX
IKOJIOTMYECKHUX TTPobieM 1 obecredyeHus epexoa K yCTONYHBOMY Pa3BUTHIO, PAllHOHAIBHOMY
MCITOJIL30BAHMIO TPHPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aHHTEPECOBAHHOCTh B MOJyYeHHHU OMOJOTHYECKUX 3HAHUH B LEJISAX MOBBILEHHs 00IIei
KYJBTYpbl, €CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH, KaK COCTaBHOH dYacTH (yHKIUOHAIbHOH
rPaMOTHOCTH 00y4Yarouuxcs, popMUpyeMoi pu U3y4eHUH OUOJIOTHH;

MOHMMaHHE CYU[HOCTH METOJOB IO3HAHUS, UCMOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJB30BaTh I[OJlydaeMble 3HAHUSA IS aHauu3a M OOBSCHEHHUS SBJICHUUI
OKpYXKAIOLIEro MHupa M TMPOUCXO/SIMX B HEM M3MEHEHHUH, yMeHHe JenaTb OOOCHOBAaHHBIE
3aKJIIOUEHUST Ha OCHOBE HAy4YHBIX (DAKTOB M HMMEIOIIMXCS JAHHBIX C LEJIbIO IOTy4YeHHS
JTOCTOBEPHBIX BBIBOJIOB:

CIOCOOHOCTh CaMOCTOSITEJILHO HCIOJIb30BaTh OHOJOrMYECKHe 3HAHHS Ui PpelIeHHUs
npoOJIeM B peaibHbIX JKU3HEHHBIX CUTYalHsX;

0CO3HAHHE LIEHHOCTH HAYYHOM JIESTEbHOCTH, TOTOBHOCTH OCYIIECTBISITH MPOCKTHYIO H
MCCIICIOBATETBCKYIO AEATEIbHOCTh HHAUBUAYAIBHO U B TPYIIIE;

FOTOBHOCTh M CIOCOOHOCTh K HENPEPbHIBHOMY OOpa30BaHMIO M caM000pa3oBaHHIO, K
AKTHBHOMY TMOJIYYEHHIO HOBBIX 3HaHMM 1O OWOJIOTMH B COOTBETCTBUU C IKHU3IHECHHBIMH
NOTPeOHOCTAMM.

METAINPEIMETHBIE PE3YJIBTATDBI

MetanpeMeTHbIe pe3yJbTaThl OCBOCHHUS ydeOHOro mpeaMera «buonorus» BKIIOYAOT:
3HAQUMMbIC JUTs  (POPMHPOBAHHMS MMPOBO33PEHMsI OOYHarOIIUXCS  MEKAUCLHIIMHAPHBIE
(MEKIpeMETHbIE) 00LIeHaYYHbIE TIOHATHS, OTPAKAIOLHE LIEJOCTHOCTh HAyYHOH KapTUHBI MUpa
M cneln(UKy METO0B MO3HAHUS, UCTIONb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPTHs,
SIBICHHME, TIPOLecC, CUCTeMa, HaydHbId (aKT, NMPUHLMI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl. MCCIe0BaHNUE, HAOMIOCHUE, W3MEPEHUE, IKCIEPUMEHT M JAPYIUX), YHHBEPCAIbHBIE
yueOHble NeHCTBUS (1O3HABATENIbHbIE, KOMMYHHKATUBHBIE, PErYJIATHBHBIE), 00ECIIEYHBAIOIINE
(dbopmupoBaHuHe (YHKIIMOHAIBHONH I'PaMOTHOCTH M COLHMAIbHON KOMIIETEHIIMH OOydaroIuxcs,
CIOCOOHOCTH o0y4aromuxcs HCIOJIb30BaTh OCBOCHHBIE MEeXIUCLUIUTHHAPHEIE,
MHPOBO33pDECHYCCKHE 3HAHUS W YHHMBEpCaIbHbIe YydeOHBbIC NEHCTBHS B IO3HABAaTENbHON U
COLMAJIBHOM NPAKTHUKE.

MeTanpeaMeTHble pe3yabTaTbl OCBOCHHS IMPOrpaMMbI cpeqHero obmero oOpa3oBaHHUs
JIOJIKHBI OTPAXKATh:

OBj1a/1eHHe YHUBEPCAJALHBIMH Y4eOHBIMH MO3HABATEIbLHBIMH JeHCTBUSMM:
1) 6a3oBble JIOruUecKue AeicTBHA:



CaMOCTOSATENBHO (OPMYJIMPOBATE U AKTyaIW3UpOBATh MPOOJEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MCIIOJIb30BATh TPH OCBOCHWM 3HAHWH MNPUEMBI JIOTHYECKOTO MBIILICHUS (aHAIM3a,
CHHTE3a, CpaBHeHUs, Kiaccudukauuu, 0OOOIIEHHs), pPacKpbIBATH CMBICT OHOJIOTHYECKUX
[OHSATHH (BBLIEIATH UX XapaKTepHbIE NMPU3HAKH, YCTAaHABJIUBATh CBS3H C APYTMMHU NOHATUSIMH);

OnpenenaTh LeId JEATeIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPHU HUX JIOCTHIXKECHHUS,
COOTHOCHTB Pe3yIbTaThl JIEITETbHOCTH C NIOCTABIEHHBIMH LIETISAMHU;

HCMOAb30BaTh OMOJIOTMYECKHE TMOHATHUS IS OOBsCHeHUs] (AKTOB M SBICHHH >KUBOH
IIPUPO/IbI;

CTPOUTH JIOTMYECKHE pacCykJIeHHs (MHIYKTHBHBIE, NENyKTHBHBIE, IO aHAJOTHH),
BBISBJISITh 3aKOHOMEPHOCTH M NPOTHBOpEYHs B pacCMaTpUBAaeMbIX SBICHHSAX., GopMyrHpoBaTh
BBIBO/IbI U 3AKJIIOUEHMUS;

NPUMEHSTL CXEMHO-MOJIE/IbHBIE CPEICTBA ISl NIPEICTABIICHHs CYIIECTBEHHBIX CBA3EH M
OTHOILLUEHHIT B M3y4aeMbIX OHOJIOIMYECKMX OOBEKTaX, a Tak)Ke IPOTHBOPEYMH PA3HOro poja.
BBISBJIEHHBIX B Pa3IMYHBIX HH()OPMALIMOHHBIX UCTOYHHKAX;

paspabaTbiBaTh IUIaH pELIeHHs [poOseMbl € y4éTOM aHalIk3a HMMEIOLIMXCS
MarepHaIbHbIX H HeMaTePHAJIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JEATEIbHOCTb, OLEHUBATH COOTBETCTBUE PE3YJILTATOB LEIAM,
OLIEHUBATH PUCKH MOCJICICTBHH IESITEIbHOCTH;

KOODJAMHMPOBaTh M BBINOJHATH pabOTy B YCJIOBHAX pEalbHOro, BUPTYAIBHOTO H
KOMOWHHPOBAHHOTO B3aUMO/ICHCTBHUS;

pa3BMBaTh KPEATHBHOE MbIIUICHUE IPH PELICHUHU KU3HEHHBIX IPOOJIEM.

2) 0a3oBbIe HCCIEN0BATEIbCKHE AeHCTBUA:

BJIQJIETh HABBIKAMU y4eOHO-HCCIEI0BATENbCKON U MPOEKTHON AESITEIbHOCTH, HABBIKAMHU
pasperieHus mpodJieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATENILHOMY MOUCKY METOJ0B
pelieHus IPaKTHYECKUX 3aa4, IPUMEHEHHUIO Pa3IMYHbIX METOIOB IIO3HAHUS,

MCIIOJIb30BaTh Pa3/MYHBIC BHJBI JEATEIBHOCTH IO IOJIyYCHHIO HOBOIO 3HAHHS, €ro
MHTEPIPETALMH, TTPEOOPA30BAHUI0 M NPUMEHEHUIO B yYEOHBIX CHTyalHUsaX, B TOM 4YHUCIIE IIPH
CO3JaHUHU YUEOHBIX U COLIMAIBHBIX IPOEKTOB:

(GopMHpOBaTh HAyUYHBII THIl MBILIUICHHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEH, KITIOYEBEIMU
[TOHATUSAMHU U METOJaMH;

CTaBUTh ¥ (POPMYIHpOBATH COOCTBEHHBIE 33Jjaud B 00pa30BaTEIbHOH NEATEIBHOCTH U
JKU3HEHHBIX CUTYalUsX;

BBISBJIATH TMPHYUHHO-CJC/JICTBEHHbIE CBSI3M W aKTyaJlu3UpoBaTh 3aAady, BbBIABHIATH
rUnoTe3y eé pelleHWsl, HAaXOAMThb apryMEHThI Ul J0Ka3aTelbCTBA CBOUX YTBEPKICHUH,
3aJ1aBaTh MapaMeTpbl U KPUTEPUHU PELLECHHUS;

aAHAJIM3MPOBATh TOMYUYEHHbIE B XOJE pELICHUs 3aJa4d DPe3yJbTaTbl, KPHTHYECKH
OLIEHMBATH UX JOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSX;

JIaBaTh OLICHKY HOBBIM CUTYaIHsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATh 1leJICHANPABICHHBIH MOUCK MEepeHoca CPeACTB U CIOCOOOB NEHCTBUS B
npohecCHOHATBHYIO Cpeay;

yMEeTb TMEPEHOCHUTh 3HAHWSI B  [I03HABATENBHYIO M  IIPAaKTHYECKYIO  00JacTu
JKH3HEESATEIbHOCTH

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX IIPEAMETHBIX 00JIacTeil;

BLIBUIaTh HOBBbIE HJCH, IpeajaraTtb OpPUTHHAIbHbIE MOAXOAbl M PEIICHHS, CTaBUTh
MpoOJIeMBbl U 3aJ1a4H, JI0MyCKatolMe albTEPHATUBHBIE PELICHUS.

3) pabora ¢ nundopmanmeii:



OPHEHTHPOBATLCS B PA3IUYHBIX UCTOUHMKAX MHpOpMaLMu (TEKCTe yueOHOro mocodws,
HAYYHO-MIONYJISIPHOMN JiuTepaType, OHOJIOTHYECKUX CI0BapsAX M CIIPaBOYHHMKAX, KOMITBIOTEPHBIX
Oa3ax naHHBIX, B VIHTepHETE), aHAIM3UPOBATH HH(OPMALMIO PA3IMYHBIX BHIOB H (GoOpM
NpEeICTaBIEH s], KPHTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HENPOTHBOPEYHBOCTH;

gopMymvpoBaTh 3anpOChl ¥ HOPHMEHSTb Pa3iMYHbIE METOAbI IPH IOHCKE M OTOOpe
OuosIorHuecKoi MH(pOPMALH, HEOOXO0AUMOH IS BHIIOIHEHHUS y4eOHBIX 3a/1a4;

pUoOOpeTaTh OMBIT HCIOJIb30BaHHS HH()OPMAIMOHHO-KOMMYHMKATHBHBIX TEXHOJIOTHH,
COBEPIIEHCTBOBATH KYJIbTYPY aKTHBHOTO MCIIOJIb30BAHHS PA3IAYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BLIOMpPATh ONTHMAIBbHYIO (OopMy HpenCTaBICHUS OHOTOTHYECKON
uH(popManuu (cXembl, rpaduKh, JUarpaMmbl, TaOJIUIbL, PUCYHKH M JIPYTO€);

MCIIO/Ib30BaTh HAY4HBIM s3bIK B KayecTBE CpPEACTBAa IpU paboTe ¢ OHONIOrHMYeCKOn
uH(popMaLel: TPUMEHSITh XHUMUUECKHE, (U3HYECKHE M MaTeMaTUYeCKHE 3HAKH W CHMBOJIBL,
gopmynbl, abOpeBHarypy, HOMEHKIATypy, HCHOIb30BaTh M MPeoOpa3OBbIBATL 3HAKOBO-
CHUMBOJIMYECKHE CPEeICTBA HAIIIAIHOCTH;

BJIQJIETh HABBIKAMM pAacllO3HaBaHWS W 3allUThl HHGOpPMalUH, HMHPOPMAHMOHHON
0€3011aCHOCTH JTMUYHOCTH.

OB.1ajIeHHe YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH 1€l CTBHAMH:

1) o0menmue:

OCYIIECTBIATH KOMMYHHUKAIUK BO BCEX Cepax KHU3HH, aKTHBHO y4aCTBOBaTh B THAJIOre
WM TUCKYCCHH IO CYLIECTBY 00CYyKIaeMOH TeMbl (yMEHHE 3a/1aBaTh BOIIPOCHL, BHICKA3bIBATh
CY/KJI€HMs OTHOCHTEJbHO BBITIOJIHEHUs NpeularaeMod 3aaayd, YYUTHIBATH MHTEPECHl H
COIJIACOBAHHOCTD MO3MIMIM JAPYTUX YYACTHUKOB JHAIOra UM JUCKYCCHH);

pacrno3HaBaTh HeBepOajibHbIE CPEACTBAa OOIIEHHS, MOHMMAaTh 3HAYEHHE COLHUATbHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(IUKTHBIX CUTYyallUil, yMeTh CMAr4aTh KOHQIUKTEI H
BECTH T€PErOBOPHI;

BIIAJIETh Pa3JMYHBIMU CIoco0aMH OOILEHMS U B3aUMOJEHCTBHS, NOHMMATh HaMEPEHMs
JPYTUX JIHO/Eil, MPOSBIATH YBAXKHTEIBHOE OTHOIIEHHE K COOECeHMKY M B KOPPEKTHOH (opme
(GopMyIMpPOBATH CBOU BO3PaKEHUS;

pa3BEPHYTO M JIOTHYHO H3JlaraTb CBOIO TOUKY 3PEHMS C HCIIOJIb30BAHUEM S3BIKOBBIX
CPEJICTB.

2) coBMecTHasI 1eSITEIbHOCTD:

IIOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaATbHONW pabOTHI MpU
peiieHrrd OHOJOTHYeCKON MpoOieMbl, 000CHOBBIBATh HEOOXOAMMOCTh IIPUMEHEHHS IPYIIIOBBIX
dop™m B3aMMOICHCTBYSI TPU PELIEHUH Y4eOHOH 3a1a4H;

BLIOMpATh TEMAaTHKY M METOJIbI COBMECTHBIX IECHCTBHUI ¢ y4€TOM OOIIMX MHTEPECOB H
BO3MOKHOCTEH KaX10ro 4jeHa KOJIIEKTUBA;

IPUHUMATh [EJTH COBMECTHOW JEATENbHOCTH, OPraHM30BBIBATE M KOOPJAMHHMPOBATH
JefCcTBUS 110 €€ JIOCTHIKEHHIO: COCTAaBJSThH IUIAH JEHCTBHM, pacnpelensaTb poH C Y4YETOM
MHEHHUI YYaCTHHKOB, 00CY)KIaTh pe3yIbTaTbl COBMECTHOM pabOTHI;

OLIEHUBATH KA4eCTBO CBOET0 BKJIAZA U KAXKJOT0 yYaCTHUKA KOMaH bl B OOIIUHA pe3ysbTaT
1Mo pa3pabOTaHHBIM KPUTEPHSIM;

pe/jiaratb HOBbIE MPOEKTHI, OLEHUBATh UJAEH C MO3ULMU HOBH3HBI, OPUIMHAIBLHOCTH,
MPAKTUYECKOH 3HAUUMOCTH;

OCYIIECTBJIATh MO3UTHBHOE CTPATETHYECKOE IIOBEACHHE B DPA3IH4YHBIX CHUTyalHsX,
NPOSIBJIATH TBOPUECTBO M BOOOpakeHHE, ObITh HHUIIHATUBHBIM.

OBJ1aleHHe YHHBEPCAJIbLHBIMHU PeryIATHBHBIMH 1eHCTBUSIMH:



1) camoopranu3anus:

MCIIONB30BaTh OHOJIOrMYECKHe 3HAHUWS /IS BBISBICHUS NpoOJeM M HUX pPELICHHS B
JKM3HCHHBIX U YUEOHBIX CUTYALHsX;

BLIOMPATh Ha OCHOBE OMOJIOTMYECKHX 3HAHUH LIEJIEBBIE M CMBIC/IOBBIE YCTAHOBKH B CBOMX
JNEeHCTBUAX M HOCTYIKAX 10 OTHOIIEHUIO K KMBOW NPUPOJE, CBOEMY 3I0POBBIO M 310POBBIO
OKPYKalOIIHX;

CAMOCTOSITENILHO OCYIIECTBJIATh MO3HABATENBHYIO JEATEIbHOCTD, BBIABISATH MPOOJIEMBEI,
craBuTh M (OPMYJIHPOBATH COOCTBEHHbIE 3aJauy¥ B 00pa3oBaTEIbHON JEATEIBHOCTH H
KMU3HEHHbIX CUTYaLUsAX;

CaMOCTOSITEIILHO COCTABJISTD MJIaH PEeHICHUs TPOOJIEMBI C YIETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEANOYTEHHM;

JlaBaTh OLCHKY HOBBIM CHTYaLlHsIM;

pacIUpPATH PaMKH y4eOHOTO NpeAMEeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

7ie1aTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh  (DOPMHUPOBAHHIO M MPOSIBJICHHIO IIHPOKOW OPYIMUUH B pasHBIX
00J1aCTAX 3HAHUMH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BATEIBbHBIN U KYJIbTYPHBIH YPOBEHbD.

2) caMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHTYallUsM, BHOCUTb KOPPEKTHBBI B IEATENbHOCTH, OLEHHBATH
COOTBETCTBHE PE3YJITATOB LIEJISAM;

BJIaJ€Th HABBIKAMU MMO3HABATEILHON pedIeKCHU KaK OCO3HAHHs COBEPIIAEMbIX JEHCTBUI
M MBICJIMTEILHBIX POIIECCOB, UX Pe3yJIbTaTOB U OCHOBAHHM, HCIOIB30BATh MPUEMBI pedIIeKCHU
JUTSE OLIEHKHU CUTYallH, BIOOpA BEPHOIO PEIICHUS,

YMETb OLIEHHBATh PUCKU M CBOEBPEMEHHO NIPUHMMATh PENIEHHS 10 UX CHUKEHHIO,

IPUHAMATh MOTHBbI U ApryMEHTBI JAPYTUX [IPU aHAJIM3€ PE3YIbTAaTOB JEATENbHOCTH,

3) npuHsiTie cedOst M APYIrux:

MPUHHAMATh ce0sl, MTOHWMAasi CBOM HEJOCTAaTKU U JJOCTOMHCTBA;

[PUHAMATh MOTHBBI U aprYMEHTBI APYTUX IIPU aHAJIU3€ PE3YIbTaTOB AEATENLHOCTH;
MPU3HABATH CBOE MPABO M MPABO JIPYTUX HA OLIHOKU;

pa3BHBATh CIIOCOOHOCTh MOHUMATh MUP C MO3ULHU APYTOro 4eaoBeKa.

NMPEJMETHBIE PE3YJIbTATHI

IlpenmeTHbie pe3yabTaThl OCBOeHHs yueOHoro npeamera «buonorus» € 10 Kracce nOKHBI
OTpaXkaTh:

c(OPMUPOBAHHOCTh 3HAHUH O MECTE M pOJM OHOJIOTHM B CHCTEME HAyYHOIO 3HAHHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYy4YHOH KapTHHBI MUpPa U
HAay4YHOIr0 MHPOBO33PEHHSL. O BKJIAJ€ POCCHICKUX U 3apyOekKHBIX yUEHBIX-OHMOJIOTOB B Pa3BUTHE
Ouos0ruK, GYHKIMOHAIBHOM IPAMOTHOCTH Y€JI0BEKA IS pEIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbiBaTh coepkaHre OUOIOTMYECKUX TEPMUHOB U MOHSITHH: )KU3Hb, KJIETKA,
opranu3M, MeTa0oau3M  (0OMEH BEIeCTB W IIPEBpALEHHE  JHEPTUH), TOMEOCTa3
(camoperyJisiusi), YpOBHEBasi ~ OpraHM3allds  JKHUBBIX  CHCTEM, CaMOBOCIPOU3BENECHHE
(penpoayKIiusi), HacleACTBEHHOCTh, U3MEHUYHUBOCTD, POCT U Pa3BUTHE,

yMeHHE H371araTh OHOJOTHYECKHE TEOPHH (KJIETOYHas, XPOMOCOMHas, MyTallMOHHas,
lleHTpaTbHas JorMa MoJeKyJspHoi Ouonorum), 3axonel (I'. Mennens, T.Moprana, H.
U. BasuioBa) 1 ydeHus (O LHEHTpax MHOT00Opa3usi ¥ MPOMCXOXKACHUS KyJIbTYPHBIX pacTeHud H.
M. BaBuiiosa). onpe/esisTh IPaHHIIbl UX IPUMEHMMOCTH K JKHBBIM CUCTEMaM;



yMEHHE BJaJeTh METOJaMH HAayYHOTro IO3HaHHus B OMOJIOrMH: HAOIOICHUE U ONHMCaHUe
JKUBBIX CHCTEM, TIPOIIECCOB M SIBJICHHH, OpraHHM3allisl M NpPOBENEHHE OHOJOTHYECKOro
JKCIIEPUMEHTA, BBIIBI)KEHHE THUIIOTE3bl, BBISBICHHE 3aBUCHMOCTH MEXIY HCCICTyCMbIMH
BeJIMYMHAMHU. OOBSICHEHHE IMOJIYUYEHHBIX pE3YJIbTaTOB, HCIOJB30BAHHBIX HAYYHBIX MOHSTHIM,
TEOpHUil U 3aKOHOB, YMEHHUE JI€JIaTh BBIBO/IbI HA OCHOBAHUH TOJY4EHHBIX PE3Y/IbTATOB,;

YMEHHE BBIACSTh CYILECTBEHHBIE NPU3HAKK BHPYCOB, KJICTOK NPOKAPUOT M 3YKapHOT,
OJHOKJIETOYHBIX H MHOTOKJIETOUHBIX OPraHH3MOB, OCOOEHHOCTH NIPOLECCOB: OOMEHA BELIECTB U
NpeBpalleHusi YHEPTHU B KJIETKE, (OTOCHHTE3a, MIACTHYECKOIO M SHEPreTHYECKOro obmeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIUIOJOTBOPEHUS, Pa3MHOXEHHS, HHIUBHAYabHOTO Pa3BUTHUSA
opraHu3ma (OHTOreHe3),

yMEHHE NPUMEHSTh [10JIyYCHHbIE 3HAHUS Ui OOBACHEHHS! OMOIIOrMYECKUX MPOLECCOB U
SBJEHMH, U IIPHHSATHS IPAKTUYECKUX PELICHHIT B TOBCEIHEBHOH XHU3HH C LETBIO 00ECICYCHNUs
Ge30MacHOCTH CBOErO 370pPOBbS M 3J0POBbS  OKDYKAIOIIMX JIOAEH, COOJMIOACHUS HOPM
rPAMOTHOTO MOBEICHHS B OKPYKAIOIEH MPUPOAHOH cpele, NOHUMaHHE HEOOXOIUMOCTH
MCIOJIb30BaHUs JOCTHIKEHHH COBPEMEHHOW OMOJIOTUM M OMOTEXHOJIOTHH Ul PAlMOHATBHOIO
NPUPOONIOJIB30BAHKS

yMEHHE pellaTh >JeMEHTApHble TIeHETHYECKHE 3aJadd Ha MOHO- M JUrHOpHIHOE
CKpEILMBAHKE, CIENIEHHOE HACIICI0BAHUE, COCTABIATH CXEMbl MOHOTHOPHUIHOTO CKPEIMBaHHUS
JUIS TipeicKa3aHus HacJieI0BaHMs IPU3HAKOB Y OPraHUu3MOB;

YMEHHe BBINOJIHATH J1a00paToOpHbIe M MpaKTUYEeCKHe paboThl, COOJIONATE MPAaBUIIA MPH
pabore ¢ yueOHBIM H 1a00paTOPHEIM 00OPYI0BAHHEM

yMeHHE KPUTHMYECKH OLECHMBATh M MHTEPIPETHPOBaTE MH(MOPMALKMIO OHOIOTHYECKOro
CONlep)KaHHs, BKIIOYAKONIYIO [ICEBIOHAYYHbIE 3HAHMS W3 Pa3IMYHbIX HUCTOYHHKOB (CPEACTBA
MaccoBoi MH(pOpPMALMK, HAYYHO-TIONY/ISIPHBIE MATEpHaIbl), STHYECKHE aCMEKThl COBPEMEHHBIX
Mcese/10BaHui B OHOIOTHUH, MEIULIMHE, OMOTEXHOJIOIHH,

YMEHHE CO3/aBaTh COOCTBEHHbIC ITHCBMEHHBIE M YCTHBIE COOOIIEHHs, 0000mast
OMOJIOTHYECKYIO HH(POPMAIMIO U3 HECKOJBKUX HMCTOYHMKOB, TPaMOTHO HCIOJb30BaTh
ITOHATHHHBIN armapat OHOJIOrHH.

[IpenMeTHBIE  pe3yibTaThl  OCBOEHMs ydyeOHoro mpeamera «buonorus» ¢ 11
Kaacce NOJIKHBI OTpaKaTh: .

chopMHUPOBAHHOCTh 3HAHUH O MECTE M PO OMOJIOTMH B CHCTEME HAYYHOIo 3HaHHs
€CTeCTBEHHBIX HayK, B (JOPMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpA U
HAYYHOTO MHPOBO33PEHHs, O BKJIAJE POCCHHCKMX H 3apyOeXHEIX y4€HBIX-OMOJIOrOB B pa3BUTHE
ouonorud, PyHKIHOHAILHON IPaMOTHOCTH Y€JIOBEKA JJIs PEIICHHS KU3HEHHBIX 3a/1a4;

YMEHHE paCKpbIBaTh COJepKaHUE OHOJOTMYECKUX TEPMHMHOB M MOHATHH: BHJ,
monynsius,  reHoQoHI,  IBOMIOLMS,  JABWXKyIIMe  CHIbl  (QaKTopbl)  3BOJIOLHH,
IPUCTIOCOOIEHHOCTL OPraHU3MOB, BHI000pPa30BaHUE, SKOJIOTMYECKHE (DAKTOPBI, IKOCHCTEMA,
MPOAYLEHTHl, KOHCYMEHTBl, pEIyLEeHTbl, LUEMH MHUTaHWs, OKOJIOTUYeCKas MHPAMHIA,
ouoreoneHo3, onocdepa;

yMeHHEe H3JaraTh OHOJIOTHYeCKHe Teopuu (9BosouuonHas teopus Y. Jlapsuna,
CHHTETHYEeCKas TEOpPHsi JBOJIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojbimieBoro cxoxacrsa K.
M. Bapa. uepenoBaHus IIaBHBIX HarpapiieHUi u myTeil sBomonuu A. H. CeBepuosa, ydenus o
6uocepe B. U. BepHackoro), ornpeaensTh FPaHUIbl KX IPUMEHUMOCTH K KMBBIM CHCTEMaM;

yMeHHE BJIAJETh METOJAMH HAYYHOTO IO3HAHUS B OHONOTHMH: HAOIONEHHE U ONHMCAHHE
)KMBBIX CHCTEM, MpOLECCOB M SBJICHWI, OpraHH3alds M INPOBEJEHHE OHOJIOrHYECKOro
JKCNIEPUMEHTA, BBIIBUKEHHE THIIOTE3bl, BBIABIECHHE 3aBUCUMOCTH MEXAY MWCCIENyEeMbIMHU
BEJIMUMHAMH. OOBSCHEHHME IIOJIy4EHHBIX pEe3yJIbTaTOB, HCIOJIB30BAHHBIX HAyYHBIX IOHSTHH,
TEOpHii U 3aKOHOB, YMEHHUE J1eJ1aTh BBIBOJIbI HA OCHOBAHUH MOJYYCHHBIX PE3yJIbTaToB;

YMEHHE BBIIENATH CYIIECTBCHHbIC NPU3HAKH CTPOEHUS OMOJOTHYECKUX OOBEKTOB:
BHJIOB, TIOMYJISLAIA, TPOAYIEHTOB, KOHCYMEHTOB, PEAyLEHTOB, OHOr€OLEHO30B U 3KOCUCTEM,



OCOOGHHOCTH  IPOILIECCOB:  HACJEJCTBEHHOM  W3MEHYMBOCTH, €CTECTBEHHOro  oTbopa,
RH/I000pA30BAHMSA. NPHCIIOCOOICHHOCTH OPraHM3MOB, JEHCTBUA SKOJOTMYECKHX (AaKTOpOB Ha
OpraHM3MBbl. EPEHOCA BELIECTB U IOTOKA YHEPTHU B OKOCHCTEMAX, aHTPOIMOT€HHBIX H3MEHEHUH
B JKOCHCTEMAax CBOEH MECTHOCTH, KpPYrOBOpOTa BELIECTB M OHOr€OXMMHYECKHX IHKJIOB B
ounocoepe:

YMEHHE NPUMEHATDH MOJTyYEHHbIC 3HAHHA JUIS 00BACHEHHS! OMOJOTHYECKHMX MPOLECCOB U
SIBJICHHIA, ISl IPUHATHSA MPAKTHYECKHUX PEIICHUH B MOBCEJHEBHOM XKU3HH C LENbIO 00eCeueH s
§e30MacHOCTH CBOETO 3J0pPOBbS M 370POBBS OKPYXKAIOLIMX JIFOAEH, COOMIOAEHHS HOPM
rpaMOTHOTO TOBEJIEHWS B OKPYXKalOlleH MPUPOJHOH Cpele, MOHMMaHHe HEOOXOAMMOCTH
HCIOJIb30BAHUS JIOCTHKEHUH COBPEMEHHOMU Oouosiorun TS palnroHaIbHOTO
TIPUPOIONOIb30BAHMS;

YMEHHE peliaTh 3JIeMEHTapHbIe OMONIOrMYECKHE 3a/1aud, COCTABIISATH CXEMBI IEepeHoca
BEIIECTB U PHEPrHH B IKOCUCTEMAX (LIENH NTUTaHMs);

yMEHHE BBITOJIHATE JIA0OPaTOPHBIE U TPAKTHYECKHE PabOThl, COOMIOAATL MpaBUiia MpH
pabote ¢ yueOHBIM U Ta0OpaTOPHBIM 000PYAOBAHUEM

yMEHHE KPUTHYECKH OLCHHBATh M MHTEPHPETHPOBATH MHAOPMAIHMIO OHOJOTHYECKOTO
coJlepyKaHus, BKJIHOUYAIONIYIO IICEBJOHAYYHBIE 3HAHHWA M3 Pa3jIMYHBIX HMCTOYHHUKOB (Cpe/CcTBa
MaccoBoil MHQpOPMALMK, HAYYHO-TIOMYJISPHBIE MaTepHalbl), PacCMAaTPUBaTh TJIOOAIBHbIE
3KOJIOTHUecKHe MPobIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO0 OTHOUWIEHUIO K HUM COOCTBEHHYIO
MO3UILIHIO;

YMEHHE CO03/aBaTh COOCTBEHHbIE THCBMEHHBIE M YCTHBIE COOOIIEHHs, 0000mas
OMONIOrHUYECKYI0 HMH(POPMALMIO M3 HECKOJBKMX MCTOYHHKOB, TIPaMOTHO HCIIOJb30BaTh
MOHSATHHHBIN anmnapaTr OMOJOTHH.
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