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MHNOACHUTEJIbHAS 3AIIMCKA

[Tpu pazpaboTke mporpaMMmbl 10 OUOJIOTHMH TEOPETUYECKYIO OCHOBY JIJIsi OTPEICIICHUS
MOIXOJI0B K (opMHpOBaHUIO cojepkaHusi ydeOHOro mnpeamera «buomorus» cocTaBUiu:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKAHUS,
pe3ynbTaToB OOyueHHUsi U TPeOOBAHUN K YPOBHIO IMOATOTOBKH BBIMTYCKHUKOB, IMOJIOKEHHUS 00
O0IIMX WENSIX W MPUHIUIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPEIHErO
obmiero obpazoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienu(uke OUOIoTHH,
e 3HAUYEHUU B TO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHHUU CYIIECTBOBAHMS YEIOBEYECKOTO
oOmiectBa. CorjaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpe/eiIeHbl OCHOBHBIE (DYHKIIMU MPOTPaMMBbl
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o 6uosioruu Aa€T MpecTaBiIeHUE O LENsAX, 00 00IIel CTpaTeruu 00y4YeHus,
BOCIIUTAHMUS M Pa3BUTUS OOydYaroIIMXCS CcpeAcTBaMu y4yeOHoro mnpeamera «buomorusy,
ompezenseT o00s3aTebHOE TMPEIMETHOE COJEp)KaHUe, €ro CTPYKTYpY, paclpeaeicHue Io
paszenaM M TeMaM, PEKOMEHJYEMYIO IOCJIEI0BAaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
y4€TOM MEXMPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKK OOpa30BaTEIIbHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYarOINXCA.

B mporpamMe mno OHONOTMH TakKXe YYMTHIBAIOTCA TpeOOBaHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANPEJMETHBIM M MPEIMETHBIM pe3ylibTaTaM OoO0ydeHUuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB yu€OHO-TIO3HABATEIBLHOMN JIEATETLHOCTH/y4eOHBIX TEUCTBUN 00YUYaIONIUXCS 110
OCBOEGHHIO COJIEpP KaHUs OMOIOTHYECKOT0 00pa3oBaHUsI.

B mporpamme mo Ouonoruu (10-11 kmaccel, 6a30BbIi ypOBEHB) peali30BaH MPHUHIIUIL
MPEEMCTBEHHOCTH B HW3y4YeHWW Owuojoruu, Onarojgapss 4YemMy B HEH MpocMaTpUBAETCS
HaIpaBJIECHHOCTh HAa Pa3BUTHE 3HAHWH, CBA3aHHBIX C (OPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IIEHHOCTHBIX  OpPUEHTAIMH  JMYHOCTH, DKOJOTUYECKOTO  MBIIUICHUS,
MPEJCTaBICHU O 3J0pOBOM 00pa3e JKU3HU U OEpeKHbIM OTHOILIEHHEM K OKpYXKarouleH
npuponHoil cpene. IlosToMy Hapsiay ¢ u3ydeHHEM OOLIEOMONIOrMUECKUX TEOpUM, a Takke
3HAHUW O CTPOCHUHM >KUBBIX CUCTEM Pa3HOTO paHTa M CYITHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX
MPOIIECCOB B MporpaMMe MO OWOJOTMM YAENEHO BHUMAaHHE HCIIOIH30BAHUIO MONYyYEHHBIX
3HAHWI B TIOBCETHEBHOM XM3HU AJIS1 PEIICHUS MPUKIAJHBIX 33/1a4, B TOM YHCIe: TPOGUIaAKTUKA
HACJICJCTBEHHBIX  3a00JICBaHWI  YEJOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJbTUPOBAHUS,
000CHOBaHHUS HKOJIOTHUYECKHU I1€J1eCO00pa3HOro MOBEACHUS B OKpYXKarolled MpUpOIHOIl cpele,
aHaJIM3a BIMSIHUS XO3SWCTBEHHOW [EATETHHOCTH YEIOBEKAa Ha COCTOSHUE TMPUPOTHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCWJICHHE BHHUMAHHS K MPUKIAJTHON HAMpPaBIEHHOCTH Y4eOHOTO
npeaMmeTra «bHUoNOTHs» MPOJUKTOBAHO HEOOXOIMMOCTHIO OOECTICUCHHs YCJIOBHM ISl pEIIeHUs

OJIHOM M3 aKTyalIbHbIX 3a/1a4 MIKOJBbHOTO OMOJIOrHYecKOro o0pa3zoBaHus, KOTOpasi Mpeanoaaraet



dbopMupoBaHrue y OOYyYaroIIMUXCS CIOCOOHOCTH aJalTHPOBAThCS K H3MEHEHHSIM JUHAMHYHO
pa3BUBAIOILETOCS COBPEMEHHOTO MUPA.

buonorusi Ha ypoBHe cpeiaHero o0mero odpa3oBaHus 3aHMMaeT BaxxHoe MecTo. OHa
obOecnieunBaeT (QopMHUpOBaHUE y OOydYaOUIUXCS MPEICTABICHUNH O HAy4YHOM KapTHHE MHpa,
pacuupsieT 1 00001IaeT 3HaHUs O KUBOM MPHUPOJE, €€ OTINYUTEIbHBIX IPU3HAKAX — YPOBHEBOU
OpraHM3alMi M HBOJIIOLMM, CO3MaéT YCJIOBUSA JUIS: IIO3HAHUS 3aKOHOB JKMBOM IPUPOIBI,
dbopMupoBaHus (YHKIIMOHATHHONW TPAMOTHOCTH, HABBIKOB 3JJ0POBOIO M 0€30mMacHOro obpasa
JKU3HH, 9KOJIOTUYECKOT0 MBIIUICHHS], IECHHOCTHOI'O OTHOILLIEHHUS K )KMBOM IPUPOJIE U YEIIOBEKY.
bonbiioe 3HaueHue OMONOTUST UMEET TaKXkKe JJIS PELICHUS BOCIHUTATEIbHBIX M Pa3BUBAIOIINX
3a/1a4 cpenHero ooimero oOpa3oBaHMs, coluanu3anuu oOydaromuxcs. M3ydenue Ouonoruu
oOecrieunBaeT yciaoBUs i (OPMHUPOBAHMUSA HWHTEIUICKTYaJIbHBIX, KOMMYHHKAIIMOHHBIX U
WH(OPMALIMOHHBIX ~ HABBIKOB,  ACTETHMYECKON  KYyJIbTYphl, CHOCOOCTBYET  MHTErpaluu
OMOJIOTUYECKUX 3HAHUI C MPEICTABICHUSMU M3 JIPYIMX Y4eOHBIX MPEIMETOB, B UYACTHOCTH,
¢u3uku, xumun U reorpadun. HazpanHbIe MONIOXKEHUS O MpEAHA3HAYCHUH YIeOHOTO MpeaMeTa
«buonorus» coctaBWIM OCHOBY JUIS OINPENENICHUs MOAXO0J0B K OTOOPY U CTPYKTYPHUPOBAHUIO
€ro CoJep>KaHusl, MPEJCTaBICHHOTO B MPOTrpaMMe 10 OUOIOTHH.

OTt60p conmepkanus yuyebHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH
C TIO3HMIUHI KyJIBTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPBIM 00YYArOIIUECs JTOJIKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe JUIsl (OpMHUpOBaHUS OOILIEH KyJIbTYpbl, ONpEAesIonne
a/IeKBaTHOE TIIOBEJICHUE YEJIOBEKa B OKpY)KaIoLleW NpUpOAHOM cpesne, BOCTpeOOBaHHbBIE B
MOBCEHEBHOM JKM3HU U NpakTU4ecKoil aesresnbHocTH. Ocoboe MecTo B 3TOM cucTeme 3HaHUM
3aHMMAIOT DJIEMEHTBl COJIEP)KAaHUSA, KOTOpbIE CIyKaT OCHOBOW Juisi  (OPMHUPOBAHUS
NPEJICTAaBICHUH O COBPEMEHHON €CTECTBEHHO-HAyYyHOW KapTHHE MHpa U LEHHOCTHBIX
OpPHUEHTALUAX JIMYHOCTH, CIIOCOOCTBYIOIINX T'YMaHU3AIMH OHMOJIOTHYECKOr0 00pa30BaHMsL.

CTpyKkTypHpOoBaHUE COJEpX aHHUA Y4eOHOro Marepuaja B HporpaMMe IO OHOJIOTHH
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAUEHUS 3HAHUN 00 OTIMUYUTENBHBIX OCOOEHHOCTSX
JKUBOW TNPUPOJBI, O €€ YPOBHEBOM OpraHM3alMyd M 3BOJIONMU. B COOTBETCTBUM € 3THM B
CTpYKType yueOHoro npenmera «buosorus» BbIIENEHBI CIENYIOIIUE COJIepKaTeIbHbIC JIUHUU:
«buonorus kak Hayka. MeToabl HAy4yHOTO MO3HaHUsY, «KieTka kak OMONIOTHYecKas CUCTEMAy,
«Opranusm Kak Ouosiornyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHM4eckoro Mupay,
«IBOJIIOIUS )KUBOM MTPUPOBDY, « IKOCHUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Lenp m3yuenust yueOHoro mpeamera «buonorus» Ha 06a30BOM ypOBHE — OBIIAJCHHE
00y4JalIIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIMOHAIBLHOM OpraHu3alliid >KUBBIX CHCTEM
Pa3HOTO paHra M MPHOOPETeHUE YMEHUN MCTIOIB30BaTh ATU 3HAHUS JIJISl TPAMOTHBIX JIEHCTBUM B

OTHOIIEHUH OOBEKTOB KMBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TPOOIIEM.



Jloctuxkenue 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE
o0ecreynBaeTCs peHIeHuEM CIeIYIOIUX 3a/1au:

® OCBOCHHE OOYYaIONIUMUCS CHUCTEMBbI 3HAHUW O OWOJIIOTMYECKUX TEOPHUSIX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3aX, TMpaBWIaX, CIyKallkX OCHOBOH IS
dbopMuUpOBaHUS TPEJICTABICHUNH O E€CTECTBEHHO-HAYyYHOW KapTHHE MHUpa, O METoJax
HAYYHOTO MO3HAHMSI, CTPOEHUH, MHOTOO0Opa3HH U 0OCOOEHHOCTSIX KUBBIX CUCTEM Pa3HOIrO
YPOBHSI OpPTaHW3AINH, BBIAAOIIUXCS OTKPBITHSIX W COBPEMEHHBIX HCCIEIOBAHUAX B
OuoJjioruu;

e (QopmupoBaHue y 0Oy4aroIIMUXCS MMO3HABATEIbHBIX, MHTEIJICKTYaIbHBIX U TBOPUYECKHX
CIIOCOOHOCTEH B TpoIlecce aHanu3a JAHHBIX O MYTAX Pa3BUTHS B OHOJOTHMHM HAYYHBIX
B3TJISI0B, UACH U TIOJIXOJ0B K U3yYSHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpPTraHU3AIINM;

® CTaHOBJIIEHHE Yy oOOydaromuxcs oO0mel KyiabTypbl, (YHKIHOHAIBLHOM TPaMOTHOCTH,
pa3BUTHE YMEHUU OOBSICHATH M OICHUBATh SIBICHUS OKPYXKAIOIIET0 MHpa >KHUBOMN

MPUPO/IBI HA OCHOBAHUY 3HAHUHU U OMBITA, TOTYYECHHBIX MPU U3yUYECHUU OUOJIOTHH;

e (opmupoBaHue y OOyYaAOIIUXCS YMCHHHA WILIIOCTPUPOBATh 3HAYCHHE OMOIOTHYCCKHX
3HAaHUW B  TPAKTHUYECKON  JEATEIBHOCTH  4YEJIOBEKa, Pa3BUTHUM  COBPEMEHHBIX
MEIMIIMHCKUX TEXHOJIOTHIA U arpoONOTEXHOJIOTHH;

® BOCIHUTaHUE YOCKIEHHOCTH B BO3MOXKHOCTH TIO3HAHMS YEJIOBEKOM JKHUBOUW TMPUPOIBI,
HE0OXOIUMOCTH OEpeKHOr0 OTHOILIEHUS K HeH, COOJMIOJEHHS STUYECKHX HOPM IIpH
MPOBEJICHNH OMOJIOTUYECKUX UCCIIEeI0OBAHUI;

® OCO3HAHHE IIEHHOCTH OMOJOTHYECKHX 3HAHWM JJIS MOBBIIICHUS YPOBHS KOJIOTHYECKOMN
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;

® T[puMeHEHHe MPUOOPETEHHBIX 3HAHUW U YMEHUW B TOBCEIHEBHOU >KM3HU JUIS OICHKU
MOCNEACTBUIM CBOEH JAEATENTbHOCTH 1O OTHOIIEHUIO K OKpyXaromei cpene,
COOCTBEHHOMY 37I0POBBIO, OOOCHOBAaHHE U COONIOACHHE Mep MNPO(PHUIAKTUKH
3a00JI€eBaHUH.

B cucteme cpennero obmero odpazoBanus «buosorus», nzydaemas Ha 6a30BOM ypOBHE,
SBIISIETCSL O0SI3aTENBHBIM YU4EOHBIM TPEIMETOM, BXOMISIIMM B COCTaB MPEIMETHOW 001acTu
«EcTecTBEeHHO-HAYUYHBIE MTPEIMETHI.

Jlist u3ydeHus: OMoyioruu Ha 0a30BOM YPOBHE CpPEHETO 001Iero 00pa3oBaHusl OTBOJAUTCS

68 gacoB: B 10 kiacce — 34 gaca (1 gac B Henenio), B 11 kmacce — 34 gaca (1 gac B Henenio).



COILEPKAHUE OBYYEHUSA

10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak nayka. CBsi3b OMOJOTHUM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (umiocoduei, 3TUKOW, I3CTETUKONM u mpaBoM. Ponb Ouonoruu B
(bOopMUPOBAHUN COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CucTeMa OMOJIOTHYeCKUX HayK.

MeTo/b1 TO3HAHUS )KUBOW IPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, OMMCAHNEe, U3MEPEHHUE,
KJaccuukanmsi, MOJIEITMPOBAHNUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdeMoHcTpanum:

IMoptpetsl: Y. Jdapsun, I'. Mennens, H. K. Konbuos, /[x. Yorcon nu ®@. Kpuk.

TaOauIbl U CXEMBI: «MeToapl MO3HAHUS JKHBOM MpUpPOIAbID».

JlabGopaTropHble U NpaKTHYecKue padoThbl:

[IpakTnueckast pabora Ne 1. «Vcnonb3oBaHue pasnMUHBIX METONOB IPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cUCTEMbI M UX OPraHU3AIUA.

XKusbie cuctembl (OMOCHCTEMBI) Kak HpeaMeT u3ydeHus: Omonoruu. OTiMuue >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOIBI.

CgoiictBa OuocucteM W UX pa3HOOOpa3ue. YPOBHU OpraHU3aIlMU OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYEeCKH), OMOC(hepHBI.

JdemoHcTpaumuu:

Tabauiel 1 cxembl: «OCHOBHBIE TMPU3HAKU JKU3HW», «YPOBHU OpraHU3alluu >KUBOU
IIPUPOIBDY.

Ob6opynoBanue: moaens Moiekyisl JJHK.

Tema 3. XumMuueckuii cOCTaB  CTPOEHUE KJIETKH.

XUMHYECKUIN COCTaB KJICTKH. XnuMuueckue AJICMEHTHI: MAaKpO3JIEMEHTBHI,
MHKPOIJIEMEHTHI. Bosia 1 MUHEpAJIbHBIE BELIECTBA.

OyHKIIMKM BOABI U MHUHEPAJIbHBIX BEUIECTB B KIEeTKe. llomaep:kaHue OCMOTHYECKOIO
OajaHca.

benku. CoctaB u cTpoeHune 6e1KoB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnumbie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUECKUE

cBoMcTBa 0enKkoB. bruonornyeckue GyHKIIM OEITKOB.



depMeHTH — Omosiormueckue Katanu3aTtopbl. CTpoeHue (epMeHTa: aKTUBHBIM IIEHTD,
cyocrpatHas  crenuduuHocts. Kodepmentsl. Butamuubel.  Ominuust  (GEepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

VYrneBoasl: MoOHOcaxapuabl (IVIIOKO3a, pubo3a U jAe30kcupudo3a), aucaxapupsl
(caxapo3a, JlakTo3a) M IoJUcaxapuabl (Kpaxmall, IJIMKOT€H, LeJUIo3a). buonornueckue
(GyHKIUU YTIIEBOOB.

Jlumuapr:  Tpurmuuepuasl, Gocomunuasl, crepounsl. [uapodmibHO-THIPOGDOOHBIE
cBoiicTBa. buonornueckue Gpynkuuu naunuaoB. CpaBHEHUE YIJIEBOAOB, OEIKOB M JIMIHUIOB Kak
HCTOYHUKOB DHEPIHH.

Hyxnennossie xucnorsl: JJTHK n PHK. Hykieotuasl — MOHOMEpBI HyKJIE€MHOBBIX KUCIIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne n ¢ynxuuum PHK. Buner PHK. AT®: ctpoenue u
GbyHKIHIH.

[urtosmornusa — Hayka o kierke. Kietounas Teopusi — NpuMep B3aUMOJCHCTBUS HIEH U
(akTOB B HAYYHOM NO3HAHUH. MeTO bl U3yUEHUSI KIIETKH.

Knerka xak nemnoctHas xuBast cuctema. O0Iue Npru3Haky KIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekyinbl JIHK kak reneTnueckuil anmnapar, cucteMa CUHTe3a Oerka.

Tunbl kieTok: sykapuoTuyeckas u mpokapuoruyeckas. OCOOEHHOCTH CTPOEHUS
npokapuotTuyeckoil kiuetku. Kinerounas crenka 6akrepuil. CTpoeHHE SyKapuOTHUECKON KIIETKU.
OcCHOBHBIE OTINYNS PACTUTEIBHON, )KUBOTHOM U TPUOHOMN KIIETKH.

IToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, IIMKOKAJIMKC, UX (DYHKIIMH.
[Tnazmatnueckass memOpaHa, e€ cBoiictBa M (yHkiuu. lluromyazMa u e€ OpraHoMIBL
OnnomeMOpannble opranouas! kinetku: JIIC, anmapat [Nonbaxu, muzocoMmsl. [loayaBToHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHAPWH, MiacTuiabl. IIpoucxoxaeHne MUTOXOHAPUHA U TJIACTHI.
Buas! nnactun. HememOpaHHbIE OpraHOM bl KJIETKH: pUOOCOMBI, KII€TOYHBIN LIEHTP, IEHTPHOIIH,
PECHUYKH, KTYyTUKU. DyHKIINN OpraHOMA0B KIETKU. BKitoueHus.

SAnpo — perynasTopHbli LeHTp KieTku. CTpoeHue sapa: saepHas 000104Ka, KapuoIuiasma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KIIETKE.

JdemMoHcTpanum:

[Moptpetsl: A. JleBenryk, P.IT'yk, T.IBann, M. llneiinen, P.Bupxos, [Ix. Yotcon,
@. Kpuk, M. Yunkunce, P. ®panxnun, K. M. bap.

JInarpammel: «PacnpeneneHne XMMHMUYECKHX JJEMEHTOB B HEXHMBOW  IPHUPOIE»,
«Pacnipenenenne XUMUYECKUX IEMEHTOB B )KMBOW ITPUPOIEN.

Tabmuubl u cxemsbl: «llepuogndeckas TaOnauIla XUMHUYECKHUX JJIEMEHTOB», «CTpoeHHE

MOJIEKYJIBI BOJbD», «buocunres 6enka», «CTpoeHne Moiekyisl o6enka», «Ctpoenue pepmeHTa,



«Hyxnennoseie kucnotel. [JHK», «Ctpoenne monekynsl AT®», «CTpoeHHue 3yKapuOTHYECKOM
KieTkn», «CTpoeHue KUBOTHOM KIeTKn», «CTpOEHHE pPACTUTENIbHOW KiIeTKny», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE sIIpa KIETKU», «Y TIeBOABDY, «JIMIuab».

OO6opyoBaHKe: CBETOBOM MHUKPOCKOI, O0OpYAOBaHHWE IS TPOBEICHUSI HAOIOACHUH,

U3MEpEHM, SKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, >KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTHYeCKUe padoThI:

JlaGopaTopHas pabdota Ne 1. «M3yueHne KaTaIMTHYECKOW aKTUBHOCTH (EpPMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTaaas3bl)y.

Jlaboparopuast pabota Ne 2. «l3ydeHue CTpOEHUS KIETOK PACTCHHH, JXUBOTHBIX H
OakTepuil 1o MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpENapaTax U UxX OIMHCAHHUE.

Tema 4. ’KuzneneaTeJLHOCTh KJIETKH.

OO6men BemiecTB, WM MeTaboauM3M. AccuMuisanus (TUIaCTHYECKUH OOMEH) H
JTUCCUMUJIIALINS (SHEPTeTUUECKU 0OMEH) — JIBE€ CTOPOHBI €IMHOTO Mpolecca Meradonusma. Poib
3aKOHOB COXPAHEHUs BEIIECTB U SHEPTUH B TOHUMAHUHU METa0OIU3MA.

Tunbel oOMeHa BemiecTB: aBTOTpOoHBIN U reTteporpodHsblii. Poib pepMeHTOB B 00MEHE
BEIIIECTB U MPEBPAILICHIUH SHEPTUHU B KIIETKE.

dorocunaTe3. CmeroBas u TeMHOBas ¢a3bl (orocuHTe3a. Peakmmm doTocuHTe3A.
D¢ dexkTuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCHUHTE3A JJIs )KU3HH Ha 3emiie. Briusuaue ycnoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIMIEHUS €r0 MPOAYKTUBHOCTH Y KYIbTYPHBIX PaCTEHUH.

XeMocHuHTe3. XEeMOCHHTE3UPYIOINe OakTepuu. 3HAUEHUE XEMOCHHTE3a IS JKU3HHM Ha
3emute.

DOHepreTudyeckuii oOMEH B  KieTke. PacmierieHne BelIeCTB, BBIJCICHHE U
AKKyMYJIMPOBAHHUE SHEPTUU B KJIETKE. DTalbl dHepreTndeckoro oomena. ['nukonus. bpoxkenue u
ero Buabl. KucinopogHoe OKHCIE€HHE, WIM KJIETOYHOE JibixaHue. OKHUCIUTENIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakuuu wmarpuunoro cuHreza. ['enetnueckas wuHopmamus u JIHK. Peamuzanus
TeHeTUUYECKON HH(popMaIi B KieTke. [ eHeTHuuecKuit KOJ U ero CBOMCTBa. TpaHCKpHUMIIHS —
matpuuHblii cuaTe3 PHK. Tpancnsius — 6uocunres Oenka. Jtansl TpaHchsiuu. KonupoBanue
aMUHOKUCIOT. Poib pubocom B GuocuHTe3e Oernka.

Heknerounsie ¢opmbl xku3HM — Bupychl. Hcrtopus otkpeitus BupycoB (/.
W. VBanoBckmit). OCOOCHHOCTH CTPOEHHUS W JKU3HEHHOTO IMKJIa BUPYCOB. bakrepmodaru.
Bonesnu pacteHuil, >)KHBOTHBIX U YENIOBEKa, BhI3bIBAEMbIE BUpycamMH. Bupyc uMMmyHomepuITa
yenoBeka (BUY) — Bo3Oymutens CIIMJla. OOpaTHas TpaHCKpHUIIIMS, peBEpTa3a W HHTETpasa.

[IpodunakTrka pacripocTpaHeHUsI BUPYCHBIX 3a00JI€BaHUM.



JdemoHcTpaumnu:
Hoptpetsr: H. K. Konsuos, J. U. UBanosckuit, K. A. Tumupsizes.

Tabmuil ¥ cxeMmbl: «THUIBI  IIATAHUSLY, «Metabomu3m»,  «MUTOXOHIIPHSI,

«OHepreTnueckuii oomMen», «Xmopormiact», «Dorocuntes», «Ctpoenue JJHK», «Ctpoenue u
dbyHknmonupoBanue reHa», «Cunre3  Oenka», «['eHernueckuir  kom», «Bupycoi»,
«bakrepnodarn», «Crtpoenne u sku3HeHHbIH 1mka Bupyca CIIWJla, OGaxtepuodaray,
«Permnukanust JJHK».

ObopynoBanue: moaenu-anminkanun «Y asoenue JIHK u Tpanckpumnims», «buocunres

oenkay, «CTpoeHHUe KIETKH», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHoOkeHNe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KieTouHslii MUK, WM KU3HCHHBIM WK KieTku. MaTepdaza m muro3. I[lpomecchr,
nporekaromue B untepdasze. Permmukanus — peaknus marpuunoro cunteza JJHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TalIOUIHBIM XPOMOCOMHbBIE
Habopbl. XpomaTtuasl. LluTomornueckue OCHOBBI Pa3MHOKEHUSI M WHIWBHUIYAIBHOTO Pa3BUTHS
OpraHu3MOB.

Henenne kierku — muto3. Craguum murosa. [lpouecchl, nmpoucxonsdiiue Ha pa3HbIX
CTaausX MUTO3a. BUOIOrMYeCcKuii CMBICII MUTO3A.

[Iporpammupyemasi Tubeinb KJIETKH — aromnTo3.

@dopMBl  pa3MHOKEHHMSI OpPTraHM3MOB: Oecrmojioe ©  T1ojoBoe. Buabl  Oecronoro
Pa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBAHUE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKIUU.

[TonoBoe pa3MHOXEHUE, €r0 OTINYHUS OT OECIOIOorO.

Meiio3. Craguu meitosza. I[lpoueccsl, npoucxoasaume Ha ctaausx menosa. I[loBegenue
xpomocoM B Mero3e. Kpoccunrosep. buonornuecknii cMbIcia 1 3HaYEHUE MEH03a.

[MameTorenes — nporecc 06pa3oBaHUs MOJOBBIX KIETOK Y KUBOTHBIX. [10I0BBIEC Kene3bl:
CeMEHHUKHU U simyHuKH. OOpa3oBaHME M PA3BUTHE TOJIOBBIX KJIETOK — raMeTr (CrepmMaTo30u,
SWIIeKIIeTKa) — crepMaToreHe3 U oBoreHe3. (OCOOCHHOCTH CTPOCHHS SHIEKICTOK U
cnepmaTto3onaoB. Omnoaorsopenue. [laprenorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Ortanbl SMOPUOHAIBHOTO PA3BUTHUS y TO3BOHOYHBIX JKHUBOTHBIX: JpPOOJEHUE, TacCTPYIISIus,
opranorenes. [loctomOpruoHanbHOe pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHS: TPSIMOE,
HenpsiMoe (IMYMHOYHOE). BiusHue cpelnbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE

BBI3BIBATh BPOKJIEHHBIE YPOJICTBA.



Poct u pazButue pacrennii. OHTOreHe3 BETKOBOI'O PACTEHUA: CTPOCHUE CEMEHU, CTAIUU
pa3BUTHS
JdeMoHcTpanum:

Tabauiet u cxembl: «DOpMbI pa3MHOKEHHUSI OPTaHU3MOBY, «J[BOWHOE OIJIOIOTBOPEHHE Y

LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pacTeHU», «JleieHne KIeTKu
Oaktepuity, «CTpoeHUE TOJOBBIX KIETOK», «CTpOEHHE XPOMOCOMBD», «KIIETOUHBIN UK,
«Permmukanus JJHK», «Murtosy», «Meno3», «lIpsmoe u Henpsmoe pa3Butue», «l'amerorenes y
MJIEKOIUTAOIINX U YeJIOBEKa», «OCHOBHBIE CTaIUN OHTOIEHE3A).

O6ODVI[OB3HI/IGZ MHUKPOCKOII, MHKPOIIPCIIapaThbl ((CHCpMaTO3OI/I,I[BI MIJICKOIIUTAIOIICTO»,

«Siueknerka miekonurtaroniero», «KapuokuHe3 B KJIETKax KOpEHIKa JyKay», MarHUTHas
MoJenb-amuInKanys «/lenenue knetkn», moaens JJHK, Mogens meradazHoii XpOMOCOMBI.

JlaGopaTopHble U NpaKTHYecKue padoThbl:

JlaGoparopHas pabota Ne 3. «HabmoieHue MUTO3a B KJIeTKaX KOHYMKA KOpelIKa JyKa Ha
TOTOBBIX MUKPOTIPEIapaTax.

JlaboparopHast pabora Ne4. «M3ydeHHE CTPOCHHS TIOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieicTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer m 3agaum reHetruku. Mctopust pa3BuUTHsS TEHETUKU. Ponp LUTOJIOTMU U
AMOPHOJIOTHU B CTAHOBJICHUH T€HETUKU. BKIag pocCHCKUX U 3apyOe)KHBIX YUEHBIX B PA3BUTHE
TeHeTUKU. MeTobl TEeHEeTUKH (THUOPHUIONIOTUYECKUH, LUTOTEHETHYECKH, MOJIEKYIIpHO-
reHeTudyeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTnueckass CHMBOJIMKA, UCIIOJIb3yeMasl B
CXEMaxX CKpEIIMBAHUMN.

3aKOHOMEPHOCTH  HACTEJOBaHUs  TPU3HAKOB,  ycTaHoBiieHHble ['. Mennenem.
MounorubpuaHoe cKpenmBanue. 3aKoH equHO00pasusi THOPUIOB MEPBOTO MoKoyeHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. [‘mmore3a uucrtorel ramer. IlomHoe u
HETOJIHOE JOMUHUPOBAHHE.

JuruOpuaHoe CKpelmMBaHUE. 3aKOH HE3aBUCUMOTO HACJIEIOBAHUS IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI TUTHMOPHIHOTO CKPEIIMBAaHUSA. AHATU3UPYIOLIEE CKpEIlMBaHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIMBAHUS TSI ONIPEIeICHHsI TEHOTUTIA OCOOU.

CuernnieHHoe HacnenoBaHue npusHakoB. Pabora T.Moprana mno clremieHHOMY
HacJIeJOBaHMIO TeHOB. HapyieHnue cuenieHus reHoB B pe3ylbTaTe KPOCCUHIOBEpa.

XpoMOCOMHas TEOpUsl HACIEACTBEHHOCTH. | eHeTHYEeCKHUEe KapThl.

I'enetuka nmoma. XpoMOCOMHOE OIpEAEIeHHE 1Moja. AYTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
['omorameTHsie W TeTeporaMeTHBIE OpraHuW3Mbl. HacimemoBaHume NPU3HAKOB, CIEIMJICHHBIX C

ITIOJIOM.



N3meHunBOoCTh. Buabl M3MEHUMBOCTH: HEHACIEACTBEHHAss M HACIEACTBEHHas. Ponb
cpeapl B HEHACTEICTBEHHOW  M3MEHYMBOCTH.  XapaKTepUCTHKA  MOIU(PUKAIIMOHHON
M3MEHUYMBOCTU. BapuanmoHHbI psa W BapualMoHHas Kpuas. Hopma peakuuu mpusHaka.
KonuyecTBeHHbIE M KAueCTBEHHbIE NPU3HAKM M UX Hopma peakuuu. CBoiicTBa
MOIM(PUKAITMOHHOM U3MEHYUBOCTH.

HacnencrBenHnasi, iy reHOTHITMYECKAsl, ©3MEHUYUBOCTh. KOMOWHATHUBHAS N3MEHUHUBOCTbD.
Meiio3 u MoNOBOM mpolecc — OCHOBA KOMOMHATMBHOM WM3MEHUMBOCTH. MyTallMOHHas
u3MeHYuBOCTh. Kiaccudukanuss myranuii: reHHbIE, XpOMOCOMHbBIE, TeHOMHbIe. YacTtoTa u
NPUYMHBL MyTalil. MyTtarennble GakTopbl. 3aKOH FOMOJIOTMYECKUX PSIIOB B HACIIEICTBEHHOM
n3MmenunBocty H. . BaBuiosa.

BHesiepHast Hac1€/1CTBEHHOCTh U H3MEHUYUBOCTb.

I'enetnka uenoBeka. Kapuorun uenmoBeka. OCHOBHBIE METO/bl I'€HETUKH YeJIOBEKa:
reHealloTHYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJEKYISIpPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/leJIeHMEe TEHOTUIA: IIOJHOT€HOMHOE CEKBEHHPOBAHUE,
FeHOTHUIUPOBaHUE, B TOM uucie ¢ nomoibto [1I[P-ananmuza. HacnencrBennsie 3aboseBanust
YyelnoBeKa: TeHHble OoNie3HH, OONE3HM ¢ HACIEACTBEHHOM  MpeapacroyioKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIHMITEI 30pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKA U JICUCHUS T€HETHUYCCKUX
Oose3Heil. MenuKo-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAUYEHHWE MEIUIIMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00/IeBaHUH YeTIOBeKa.

JdemMoncTpanum:

Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

TaOauIbl H CXEMBI: ((MOHOI"I/I6pI/II[HOC CKpCHIMBAHUC U €TO HUTOI'CHECTHUYCCKAsA OCHOBA»,

«3aKOH pacIIeIUIEHUs] M €ro IMTOICHETHYECKash OCHOBa», «3aKOH UHCTOTHI TraMeT»,
«urnOpunnoe ckpeuBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUIHOTO CKpEIIMBAHUI,
«Meiio3», «B3auMoaeicTBrE ajUIEIbHBIX T€HOBY», «l'€éHeTHYecKre KapThl paCTEHUMN, KUBOTHBIX
U 4eloBeKa», «l'eHeTuka moja», «3aKOHOMEPHOCTH HACJEI0BaHMS, CLEIUIEHHOTO C IIOJOMY,
«Kapuotunsl 4YenoBeka W KUBOTHBIX», «Buasl u3MeHunBocTH», «MoandukanuoHHas
U3MEeHUNBOCThY», «Hacnenosanue pesyc-¢akropa», «l'eHeTHka rpymnn KpoBw», «MyTannoHHas
U3MEHYUBOCTB.

O6ODV,Z[OB8.HI/I€I MOACIH-allllJIMKallun «MOHOI‘HGPHI{HOC CKpCHINUBAHUC, «HenonHoe

JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKOI U
MuKpornpenapar «/{po3oduna» (Hopma, mytanuu GopMbl KPbIJILEB U OKpAcKH Tela), repdapuit

«I"'opox moceBHOW».



JlabopaTopHble U NpaKkTUYecKue padoThbl:

JIaboparopHast pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPUTHOTO M JTUTHOPUITHOTO
CKpELIMBaHUA y Ap030(HIIbl Ha TOTOBBIX MUKpOIpenapaTax.

JlabopaTtopHas padota Ne 6. «3ydenne MoaupuKarmOHHONW U3MEHYUBOCTH, ITOCTPOCHUE
BapHAIlMOHHOTO psJia U BapUAILIHOHHOM KPUBOI.

JlaGopatopnass pabGora Ne7. «AHanu3 MyTamuii y JApo30QMiIbl Ha TOTOBBIX
MUKpOIIpenaparax.

[IpakTuueckas padora Ne 2. «CocraBiieHue 1 aHAJIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka M Ipolecc. 3apoKJIeHUE CEIEKUUU U AoMecTuKauus. Yuyenue H.
W. BaBuioBa 0 LEHTpax IPOUCXOXJIEHHUS W MHOrooOpasus KyJlbTYPHbIX pacTeHHil. LleHTpbl
MPOUCXOXKACHUS TOMAITHUX KUBOTHBIX. COpPT, MOPOJa, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIIMU. MacCcoBbIi M MHAUBHAYAIbHBIN OTOOpPHI B CENEKIIUU
pacTeHuil u xKUBOTHBIX. OlleHKa 3KCTepbepa. bIn3KopoIcCTBEHHOE CKpelUBaHUEe — UHOPUAMHT.
Uucras nuHus. CkpenpBaHWEe YWCTBIX JMHHWNA. [erepo3uc, wWiaum THOpHIHAsS CHIIA.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéHHas ruOpuauzanmuss U e€ yCIexwu.
HckyccTBeHHBI MyTareHe3 M IMOJTYYeHHUE IMONUIIOUIOB. J[OCTHIKEHHUS CEeNeKIMU PAaCcTEeHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorust kak oTpacib NpPoM3BOACTBA. ['€HHas HMH)KeHepHs. OTanbl CO3/JaHUA
pexomOuHanTHOM JIHK u TpaHcrenneix opranuszmoB. Kietounas wumxeHepus. Kierounsle
KyJIbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOXKEHUE pacTeHHi. KiloHMpoBaHKMe BBICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHM3MOB. OKOJOTMYECKHME M dTudeckue mnpobdiemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMOHCTpalluH:

Hoptpetsl: H. Y. BaBunos, 1. B. Muuypun, I'. 1. Kapneuenko, M. @. I1BaHoB.

Tabauiel 1 cxembl: kapTa «LIeHTpbl MPOMCXOXKAEHUS U MHOrooOpasus KyJbTYpPHBIX

pacrenuii», «Ilopoabl TOMANTHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuam3amusy, «Pabotel akamemuka M. @. UBanoBay, «llomummoumus», «OOBEKTHI
ounorexHonorun», «Kinerounele KylnbTypbl U KIOHHUpOBaHUEY», «KOHCTpyHpoBaHHE U TEPEHOC

TCHOB, XpPOMOCOM).

O60py0BaHKE: MYJISDKU TIJIOJIOB M KOPHEIJIOJ0B JAUKUX (OPM M KYJIbTYpHBIX COPTOB

pactenuii, repbapuit «CenbCKOX035IIICTBEHHBIE PACTECHUS.



JlaGopaTopHble H MpaKkTH4YecKHe padoThbi:

Dxkckypeusi «OCHOBHBIE METOJIbI M JOCTUXKEHUSI CEJICKIIMU PACTEHUM U >KUBOTHBIX (HA
CEJICKIIMOHHYIO CTAaHLUIO, MJIEMEHHYI0 (epMy, COPTOHCIBITATEIbHBIH Y4acTOK, B TEIUIMYHOE
X035IUCTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LICHTPA)».

11 KJIACC

Tema 1. IBoIIOIIHOHHAS OMOJIOTHS.

[Ipennocsiiku BO3HUKHOBEHMS 3BOJIIOIIMOHHOM TEOpUHU. DBOJIOLMOHHAS TEOpPUS U €€
MecTO B OHoJoruu. BiusHue 3BOIIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CunerenbcTBa »BoyolMU. [laneoHTONOrHYECKHE: MOCIEAOBATEIbHOCTh TOSBICHUS
BUJIOB B MaJICOHTOJOTMYECKON JIETONHUCH, Niepexoanbie GhopMbl. buoreorpadpuueckne: cxoIcTBO
U paznuuue GpayH u Gop MaTeprKOB U OCTPOBOB.

DOMOpPHOIOTHYECKHEe: CXOACTBA M pa3inuus dMOPHOHOB Pa3HbIX BUAOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AaHAJIOTUYHbIC, PYIMMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTU U
OCHOBHBIX METa0OJMYECKUX MTyTEH Y BCEX OPTaHU3MOB.

OpomrormonHas teopus Y. JlapBuna. Ilpennochbulku BO3HUKHOBEHHUS JapBHHH3MA.
JBuokyiye Cuibl ABOJMIONMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MIpH
OTPaHUYEHHOCTH PECYpCoB, HeompelenéHHas HW3MEHUYMBOCTh, OOphOa 3a CyIIecTBOBAHHE,
€CTECTBEHHBIN O0TOOD).

Cunrernueckas Teopus Bomonuu (CTD) u e€ 0OCHOBHBIE TOJOKEHUSI.

MukposBontonus. [lonynanms kak eIMHALIA BUIA U SBOJIIOLUU.

JBukymue cuibl ((pakTophl) BOJIOLMUA BUJIOB B Mpupoje. MyTallMOHHBIA IpoLecc U
KOMOWHATHBHAs W3MEHUYMBOCTH. [lomynsiuoHHbIE BOJIHBI W jApedd reHoB. W3onsuusa u
MUTpALIHS.

EctectBennbIit 0TOOp — HampaBisiromuii GakTop SBOMONUH. DOpPMBI €CTECTBEHHOTO
otbopa.

[IpucniocoOneHHOCT, ~ OpPraHM3MOB  Kak  pe3yapTaT  3Bojtouuu.  [lpumepsr
MPHUCTIOCOOICHHI Y OpraHu3MOB. ApoMoph03bl U UANOATANITAIIHH.

Bun u BumooOpaszoBanue. Kpurepuu Buma. OcHOBHbBIE (DOpPMBI BHUI000pA30BaHUS:
reorpauyeckoe, IK0JI0rHuecKoe.

MakposBosmrorus. @opMbl IBOIONUHN: (prIeTHYECKast, TUBEPreHTHAs, KOHBEPIeHTHas,
napasuiensHasi. HeoOpaTuMOoCTh SBOIOIHH.

[Ipoucxoxaenue  OT  HecHeUAIM3UPOBaHHBIX  mpeakoB.  [Iporpeccupyromas

crienann3amnus. AJIanTUBHAS paAalus.



JdemoHcTpaumnu:
Hoptpetsr: K. Jlunne#t, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap,
9. I'exkenb, @. Mrosep, A. H. CeBeprios.

Tabmuiel ¥ cxeMbl: «Pa3Butue OpPraHu4cCKoro Muvpa Ha 3CMJ'IG», <(3apOI[I>IH_II/I

MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOphOBI 3a  CYIIECTBOBAHHUEY,
«EcrecTBeHHbIli  0TOOp», «MHOroOOpa3ue copToB pacteHuii», «MHOroodpasue mopoj
JKUBOTHBIX)», «Ilomymsaumny, «MyTanuoHHas U3MEHYUBOCTH, «ApomMopdo3bI»,
«Mnnoananramumy, «OO0mas nereHepamusy», «JBmwkymme cuibl 3Boonuny», «Kapra-cxema
mapmipyra myremectBust Y. Jlapuna», «boprba 3a cymiectBoBaHue», «lIpucmoco0ieHHOCTh
opranu3mMoBy, «I eorpaduueckoe BumooOpa3zoBaHuey, « IKOJIOTUIECKOE BUI000PA30BAHUE.

O06opynoBanue: KOJJIEKIHS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HAOOp TI0I0B

U cemsH, Koiekuus «l[Ipumepsl 3alUTHBIX MPHUCIIOCOOJICHUH Y JKMBOTHBIX», MOJEIb
«OCHOBHbIE HalpaBJIEHUS 3BOJIOLUN», 00BbEMHas Mozaenb «CTpoeHue TIOJOBHOIO Mo3ra
ITO3BOHOYHBIX».

buoreorpaguueckas kapra mupa, KoyieKuus «@PoOpMbl COXPAHHOCTH HMCKOMAEMbIX
JKUBOTHBIX M pacTeHUi», Mozaenb ammmmkanusa «llepekpéct Xxpomocom», BiIaKHBIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/Ipozodunay (HOpMa,
MyTau# (OPMBI KPBIIILEB U OKPACKHU TETa).

JlaGopaTopHble U paKTHYeCKUe padoThI:

JIaGoparopnas pabota Ne 1. «CpaBHeHue BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

JIaGoparopHass pabora Ne2. «OmnucaHue NPUCHOCOONIEHHOCTH OpraHusMa H eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE )KM3HU Ha 3emJie.

JloHay4HbI€ NIPEACTABICHUSA O 3apOXKACHUM XKU3HU. HaydyHble rUnoTe3sl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: aOMOreHe3 M MaHcHepMus. XUMHUYecKas 3BOJIOLUSA. AOHOreHHBIH CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYEeCKHX. OKCIEPUMEHTAIBHOE  MOJATBEPXKJIECHUE
XUMHUUYECKON 3Bomtonu. HauanbHble aTansl Ouonorudeckoi spomonuu. ['unoresa PHK-mupa.
dopmupoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HHUKHOBEHHUE NMPOTOKJIETKHU. [lepBble KIETKH U HX
sBoroLUsA. POpMHUPOBAHNME OCHOBHBIX I'PYIIII )KUBBIX OPTaHU3MOB.

Paseutne xm3Hm Ha 3emsie 1o 3paMm H nepuogam. Karapxeil. Apxeickas U
npoTepo3oiickast dpel. [lanmeo3oiickas spa u €€ TEPHOIbI: KEMOPHHCKUMA, OpPTOBUKCKHUH,
CUJIypUNCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3so30iickas opa U €€ epuoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3zoiickast 3pa u €€ nepro/ibl: MajJIeOreHOBbIM, HEOT€HOBBIN, aHTPOIIOT€HOBBI.



XapaKkTepuCcTUKa KIMMAaTa U IeOJOTMYECKUX IpoueccoB. OCHOBHBIE ATAlbl HBOJIIOLMH
pPacTUTENFHOTO M XHUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHil U >KUBOTHBIX. [losiBieHwue,
pacuBET U BHIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema opraHm4ecKoro Mupa Kak OTpakeHUe BOIOLMH. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIbI OPraHU3MOB.

OBonronusl  4yenoBeKa. AHTpONOJOrMs Kak Hayka. Pa3BuTue mnpejacraBieHUl o
IIPOUCXOXKAECHNUN YesloBeKa. MeTo bl U3yueHus: aHTpororene3a. CxoAcTBa U pa3indusl 4eJoBeKa
1 )KMBOTHBIX. CHCTEMATUYECKOE MTOJIOKEHHUE YEIIOBEKA.

JBwxyue cwibl ((pakTopbl) aHTpomnoreHeza. HacnencrBeHHas M3MEHUYMBOCTh U
ecTecTBEeHHBIH 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUH Tpyaa, MBIILICHHE,
peub.

OCHOBHBIE CTaZMM U BETBHU JBOJIIOLMM YEJIOBEKA: aBCTPAJIONMUTEKH, YEIOBEK yMEIblH,
YenoBek mnpamoxonasmuid, YenoBek HeaHaepraibckuii, Yenoek pasymubiid. Haxonku
HCKOITaeMBIX OCTAaTKOB, BPEMs CYIIECTBOBAHUS, 00JAaCTh paclpocTpaHeHHs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

YenoBeueckue pacsl. OCHOBHbIE OOJIBIIME pachl: €BpolleouHasl (eBpa3uiickas), HErpo-
aBcTpasionjiHasi  (3KBaTOpHajbHas), MOHIOJOMAHAs  (a3MaTCKO-aMepuKaHcKas).  YepTsl
IPUCIIOCOOTIEHHOCTH MPEICTaBUTENEH YENOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoncTpanum:

Ioprpetsl: @. Penu, JI. ITacrep, A. . Onapun, C. Musnep, I'. FOpu, Y. lapBus.

Tabnuibl u cxembl: «Bo3aukHOBeHHEe COMHEUHON CHCTEMBD», «Pa3BUTHE OPraHMYECKOro

mupa», «PacturenbHas kietka», <«KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOECHUS
YeNoBeKa U YelIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeloBeKay, «JlpeBHeimme moan», «JlpeBHue moan», «llepBbie
COBpPEMEHHBIE JIIOIN», «HeToBeUeCcKue paco».

O6ODVZ[OB8.HI/I€2 MYIJISKU ((HpOI/ICXO)K,Z[CHI/Ie YCIOBCKa» (GIOCTBI ABCTPAJIOIINTCKA,

MUTEKAHTPOMa, HEeaHJepTalblla, KPOMAaHbOHIIA), CICMKH WM U300paKeHHs] KaMEHHBIX OpYIUi
MEepBOOBITHOTO YesOBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIoTHIecKas TabauIa,
KOJIJICKIIU S ((q)OpMI)I COXPAaHHOCTH MCKOITACMbIX )KMBOTHBIX U paCTeHHﬁ)).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

ITpakTuyeckas padota Ne 1. «/3yyeHne HCKOMaeMbIX OCTaTKOB PACTEeHUN U KUBOTHBIX B

KOJIJICKITHAX ).



DKCKypcusi «IBONIONUS OPraHUYECKOro MHUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIA WU
KpaeBeauecKuil My3eil).

Tema 3. OpranusMsl U OKpyKalIas cpeaa.

DKojiorusi Kak Hayka. 3ajaud W pas3feNibl dKOJIOTHMH. MeTolbl 3KOJIOTHYECKUX
HCCJIEIOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOWTaHUST  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3IYIIHAs,  IOYBEHHas,
BHYTPUOpPraHU3MEHHas!.

Okonoruueckue ¢akropbl. Knaccuduxamus skonornueckux (akropoB: aOMOTHUECKHE,
OMOTHYECKUE U aHTpOIOreHHbIe. JlelicTBrEe IKOJIOTHYECKUX (PaKTOPOB HA OPTraHU3MBI.

AbGunornueckue  (aKTOpBl:  CBET, TeMIeparypa, BIAKHOCTh. DOTONEPHOAU3M.
[TpucnocoOneHns OpraHu3MoOB K IEHCTBHIO0 aOMOTHYECKHX (paKTOPOB. bHoIOrnueckne puTMel.

buotnueckue Qakropel. Buabl OHOTHYECKMX  B3aUMOJEHCTBUN: KOHKYPEHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyaln3M, KOMMEHCATH3M
(KBapTUPAaHCTBO, HAXJEOHMYECTBO). AMEHCAIM3M, HEHTpanu3M. 3HaueHHEe OHOTHYECKHUX
B3aMMOJEHCTBUIM JUIsl CYIIECTBOBAHUSI OPIaHU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTMYECKUE XapaKTEpPUCTUKU monyisauud. OCHOBHBIE IIOKA3aTEIN MNOMYJISLUN:
YHCIEHHOCTh, TIJIOTHOCTh, POXKAa€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpamus. [uHammuka
YUCJIEHHOCTH MOMYJISIIUK U €€ PeryJssiusl.

JdemoHcTpaumuu:

Hoptpetst: A. I'ymGonear, K. @. Pynse, O. ['ekkens.

Tabnuue! u cxemsl: kKapta «[Ipupoanbie 3006 3eminy, «Cpebl 0OUTaHUST OPraHU3MOBY,

«®Dotonepuoguzmy», «llomynsmum», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH IONYJISIUU
uHpy3opun-Tydenbkn», «llumessie nenu».

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JIaGoparopHast pabora Ne 3. «Mopdonoruyeckrue OCOOEHHOCTH PACTEHUH U3 pPa3HbIX
MECT OOUTAHUS.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

ITpakTruyeckas padora Ne 2. «[loac4€r IIOTHOCTH MOMYJISALMA pa3HbIX BUIOB PACTCHUI».

Tema 4. CooOmecTBa M IKOJTOTHYECKHE CHCTEMBI.

CooOmiectBo  opraHu3mMoB —  OuoneHo3. CTpykTypbl  OuoIeHO3a:  BUAOBAs,
MPOCTPAaHCTBEHHAs, Tpopuueckas (muuienasi). Bunbl-nomunantel. CBs3u B OHOLIEHO3E.

DKoJoruveckre cuctembl (dKocuctembl). [loHaTne 00 sKocucTeMe U OUOTEOIeHO3E.
QYHKIMOHAIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: IPOJIYLEHTHI, KOHCYMEHTBHI, pEAYLEHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (NMUIIEBbIE) YpPOBHU

SKOocHCTeMBI. IluiieBble IHEmM ©W CETH. OCHOBHBIE IIOKa3aTeIM HKOCHUCTEMBI: 61/10Macca,



OPOAYKIHMS. OKOJOTHYECKHE MUpaMUAbL: TMPOAYKIMHU, YHUCIEHHOCTH, Ouomacchl. CBoMCTBa
HKOCHUCTEM: YCTOMYUBOCTh, CAMOpETYIIsIus, pazuTre. Cykieccus.

[IpupoaHble SKOCUCTEMBI. DKOCHUCTEMBI O03€p M peK. ODKOCHUCTEMAa XBOWHOIO WU
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOINOTreHHbIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOOIKocucTeMbl. buonornyeckoe u
XO03sICTBEHHOE 3HAUEHHE arPOIKOCHCTEM H YPOOIKOCUCTEM.

buopasznoobpazue kak (pakrop yctoliduBocTH KocucteM. CoxpaHeHne OMOIOTHYECKOro
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepranckoro o omochepe. ['panuiipl, coctaB u cTpykTypa Omochepsr.
XKusoe BemectBo u ero Qgynkuuu. OcoOeHHOCTH OHOC(Epbl Kak TI100albHOW IKOCHCTEMBI.
JluHamugeckoe paBHOBECHE M 0OpaTHas CBsi3b B Ouocdepe.

KpyroBopothsl BemiecTB MU OHOT€OXMMHUYECKHE ITMKJIBI 3JIEMEHTOB (Yriepoja, a3oTa).
3oHanbHOCTH OuOochepsl. OCHOBHBIE OMOMBI CYIITH.

YenmoedectBO B Omocdepe 3emud. AHTpONOreHHBIE UW3MEHEHUss B Ouocdepe.
['o6asibHBIEC HKOJIOTUYECKUE TTPOOTIEMBI.

CocymiectBoBaHMe NpUPOAbl U denoBeuecTBa. CoxpaHeHue OMOpa3zHOOOpa3usi Kak
OCHOBa ycroiunBocTH Ouocdepsl. OcCHOBa pPalMOHAIBHOTO YIPAaBICHUS MPUPOAHBIMU
pecypcaMu B UX Ucnojb3oBanue. JlocTikeHus: OMOJIOTHH U OXpaHa MPHPOIBL.

JdemoHcTpaumu:

Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

TaOauILl U CXEMBI: «l InmeBrie OCIIn», «buoIIEHO3: COCTaB U CTPYKTYypa», ((HpI/IpOILHBIe

coobmectBay, «llenn mnurtanus», «Okonoruueckas nupamuga», «buochepa u yenosex»,
«OJKOCUCTEMA IIUPOKOJUCTBEHHOIO Jiecay, «JKOCHCTEMa XBOMHOro Jjeca», «buonenos
BOJI0OEMay», «ArponeHo3», «lIpuMepHble aHTPONOreHHbIE BO3ACUCTBUS Ha MPUPOAYY,
«BaxkHeime MCTOYHMKM 3arpsi3HEHHs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeimias
cocrasstolas ouocgeps», «DaxkTopsl nerpaganuu nousy, «I[lapaukossiii 3 dexT», «DakTopsl
PaAMOaKTUBHOIO 3arpsi3HeHUs onoceps», «O0mas cTpykrypa 6uochepsn», «Pacrnpocrpanenue
KHU3HU B Onocdepe», «O30HOBBIN dKpaH Ouocheps», «KpyroBopor yriepona B O6uocheper,
«KpyroBopoT a3ota B mpupoae».

O00pyIoBaHUE: MOIEIb-AIIIIINKALIHS «Tunnyarle OHOLIEHO3BIY, repOapuit

«PactutenpHbIe  cooOmiecTBay, Koulekuuu — «buornieHo3y», «BpeguTenn — BakHEHIIHMX
CEJIbCKOXO3SUCTBEHHBIX  KYJIbTYp», TepOapud ¥ KOJUICKIIMM pPACTEHUH U IKUBOTHBIX,
MpUHAJIeKALIME K pa3HbIM 3KOJIOTMUYECKUM IpynnaM ogHoro Buaa, Kpachas kaura Poccuiickoit

®denepalnu, N300paKeHUS OXPAHIEMbIX BUJIOB PACTEHUM U KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 11O
BUOJIOI'MX HA BA3OBOM YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUSA

Cornacno ®I'OC COO, ycraHaBiauBarOTCs TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00y4aroIKUMUCs NIPOrpaMM CpPEeIHEro 00LIero 00pa3oBaHus: JIUYHOCTHBIM, METANIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDI

B cTpyKkType JIMUYHOCTHBIX pE3yJabTaTOB OCBOCHHS Mpeamera «bHONOTHS» BbBIIEICHBI
CIIEAYIOIIME  COCTAaBJIAIOIIME: OCO3HAHME OOY4YalOIIMMUCSH  POCCUHCKOM  IpakJaHCKON
UJIEHTUYHOCTU — TOTOBHOCTH K CaMOpa3BUTHIO, CaMOCTOSATEIBHOCTH M CaMOOIPENEIECHUIO,
HaJIMYME€ MOTHUBALMU K OOYyYeHHUIO OHMOJOrMH, IEJICHANPABICHHOE pa3BUTHE BHYTPEHHHX
yOeXKIeHUI JIMYHOCTH HAa OCHOBE KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAULUN PA3BUTHUS
OMOJIOTMYECKOr0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOy4aroIMXcs PYKOBOJICTBOBATbCS B
CBOEH  JEATETBHOCTH  IIEHHOCTHO-CMBICIOBBIMU  YCTAaHOBKaMH, IPUCYIIMMH  CHUCTEME
OHMOJIOTHYECKOTO 00pa30BaHMsl, HaJIMYME SKOJIOTUYECKOTO IPABOCO3HAHMS, CIIOCOOHOCTH
CTaBHTH IEJIU M CTPOUTD )KU3HEHHBIC TUIAHBI.

JIMYyHOCTHBIE pE3yNbTaThl OCBOEHUS Ipeamera «buosorus» mocTurarorcs B €AMHCTBE
y4eOHOIl W BOCHUTATENbHON JESATEIbHOCTH B COOTBETCTBUM C TPAJAULMOHHBIMU POCCUHCKUMHU
COLMOKYJIBTYPHBIMU, UCTOPUYECKHUMHU U JTyXOBHO-HPABCTBEHHBIMU IEHHOCTSIMH, TPUHSATHIMU B
o0ImIecTBe TpaBWIAMH U HOPMAaMH TOBEJICHHS M CIIOCOOCTBYIOT IPOIECCaM CaMOITO3HAHMS,
CaMOBOCTIUTaHHUsI M CaMOPA3BUTHS, PA3BUTUS BHYTPEHHEH MO3MLMHU JMYHOCTH, MATPHOTH3MAa,
YBaKEHUs K 3aKOHY M IPABONOPSJIKY, YEIOBEKY TPy/Aa M CTaplieMy IOKOJEHHUIO, B3aUMHOIO
YBOKEHUS, OCEpEe)KHOTO  OTHOIICHUS K  KYJIbTYPHOMY  HACICIUI0 M TPaTUIHsIM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JINYHOCTHBIE pe3yNbTaThl OCBOCHUs yueOHOTo npeaMeTa «bruonorusy 10IKHbBl OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYalOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTpEHHEH
MO3WIIMEH JMYHOCTH, CHCTEMOW IEHHOCTHBIX OpHEHTAIWid, TIMO3UTHBHBIX BHYTPEHHHX
yOeXKIIEHUI, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSAM POCCHICKOTO  OOIIecTBa,
pacuipeHre *XU3HEHHOTO OIbITa U OMNbITAa JESITEIHHOCTH B IMPOLECCE Pealn3allii OCHOBHBIX
HarpaBJIeHUH BOCIUTATEIBHON JeSITEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpaxaaHcKoOro BOCIIMTAHMSA:

C(OPMHUPOBAHHOCTh TPAXKMAAHCKOM TO3HWIMK OOYdYalomerocs Kak aKTHBHOTO H

OTBETCTBEHHOTO WIE€HA POCCUICKOT0 00IIeCTBa;

OCO3HAaHHME CBOMX KOHCTUTYLIMOHHBIX TpaB M OOsS3aHHOCTEH, yBaK€HHE 3aKOHA U

IIPABOIOPSJIKA;



2)

3)

TOTOBHOCTb K COBMECTHOM TBOPUECKOH JEATEILHOCTH IIPHU CO3JaHUH YUEOHBIX ITPOEKTOB,
peiieHnn  y4yeOHBIX M TO3HABATENBHBIX  3a/1ad, BBIIOJHEHUH OHOJIOTHYECKHX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPENENSITh COOCTBEHHYIO IMO3UIMI0 TIO OTHOIIEGHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€

YMEHHE VYYUTHIBAaTH B CBOMX JCHCTBUSX HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIIOJICH C pa3HBIMH YOCKIACHHUSIMH, KYJIbTYPHBIMH IIEHHOCTSMU U
COIIMAJIbHBIM I1OJI0KEHUEM;

FOTOBHOCTh K COTPYAHHYECTBY B TPOIECCE COBMECTHOTO BBIMOJHEHUSI Y4EOHBIX,
II03HABATEJIBHBIX M UCCIEAOBATEIbCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIMIOHEHTOB MPHU 00CYKICHUHU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJICPIKAHUS;
TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOM J1€ATEIbHOCTH;

MATPHOTHYECKOr0 BOCIIUTAHUA:

c(hOpMUPOBAHHOCTHh POCCUICKOMN TpakIaHCKOW MICHTUYHOCTH, TATPUOTHU3MA, YBAKECHUS
K CBOEMY HapoJly, 4YyBCTBa OTBETCTBEHHOCTH Iepel PoauHo#, ropoctu 3a cBOM Kpaid,
cBOl0 PonuHy, CBOHM $3BIK M KYJIbTYpPY, IPOLUIOE U HACTOALIEE MHOIOHALIMOHAJIBHOIO
Hapoja Poccun;

LEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACICAUIO W MaMATHUKAM IPUPOJBIL,
JTocTUKeHusIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPYIE;

CIIOCOOHOCTh OIIGHMBATh BKJIAJl POCCHUUCKHUX YYEHBIX B CTAHOBIEHHE U Pa3BUTHE
OMOJIOTUY, TIOHUMAHUSl 3HAYEHHUS OMOJOTHHM B MO3HAHUHM 3aKOHOB MPUPOJIBI, B JKU3HU
YyeJIOBEKa U COBPEMEHHOT0 00IECTBa;

unenHas  yOeXXKIEHHOCTh, TOTOBHOCTh K CIyXeHUt0o u 3amure OrteyecTna,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

AYXOBHO-HPABCTBECHHOI'0 BOCIIUTAHMSA:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPO/a;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUSI, ’THUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIEHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUs, OPHEHTUPYSCH
Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHWE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOLIEHWE K CBOUM pOJUTENAM, CO3JAaHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO NPHUHATHS LEHHOCTEH CEMEHWHOW XU3HU B COOTBETCTBUM C TPAAULMUSIMHU

HaponoB Poccuu;



4)

5)

6)

7)

3CTETHYECKOr0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYAsl 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILICHUI;

MIOHUMAaHUE SYMOIMOHAIBHOI'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

FOTOBHOCTh K CAMOBBIPDQXXEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHHE IPOSBISATH
Ka4yeCTBa TBOPYECKOM JIMYHOCTH;

¢puznueckoro BOCIIUTAHMS, ¢popmupoBanus KYJbTYPbI 310POBbSI u
3MOLMOHAJIBHOIO 0JIArONOJIYYHs:

MOHMMAaHUE U pean3alysi 3J0pOBOro u O6e30macHoro oopasa xU3HH (340pOBOE MUTAHUE,
cOOJII0/ICHHE TUTMEHMYECKUX TpaBUiI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHITHI U
OTIIbIXa, peryisipHas (u3WYecKas aKTHBHOCThH), OEpeXKHOro, OTBETCTBEHHOTO U
KOMIIETEHTHOT'O OTHOIIECHUS K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 37I0POBbBIO;
MOHMMAaHWE [EHHOCTH NPaBWJI HWHAMBUAYAILHOTO U KOJIJIEKTUBHOTO 0€301acHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCIICJICTBUN W HENPHUSTHUS BPETHBIX MPHUBBIUEK (YIIOTPEOICHUS ATKOTOIISA,
HapKOTUKOB, KYPEHHUS);

TPYAOBOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYY, OCO3HaHUE IIEHHOCTH MacTePCTBa, TPYI0II00HE;

FOTOBHOCTh K  AKTUBHOM  JESATEIbHOCTH  TEXHOJIOTMYECKOM M COIMAJIbHOU
HANPaBIEHHOCTH, CIOCOOHOCTh HMHHUIIMUPOBATH, IUIAHUPOBATH M  CAMOCTOSITENILHO
BBINIOJIHSTH TAKYIO JIESITENbHOCTD;

WHTEpEC K pa3nu4yHbIM chepaM mpodhecCUOHATBHON esATeTbHOCTH, YMEHUE COBEpIIATh
OCO3HAHHBIN BBIOOp OyayiIel MpoPEecCuu M pearn30BbIBATH COOCTBEHHBIC KU3HEHHBIC
TJIaHbL;

TOTOBHOCTb U CITIOCOOHOCTh K 00pa30BaHHIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUU Bee
KU3HH;

IKOJIOTHYECKOTr0 BOCIIMTAHUSA:

IKOJIOTMUYECKH 11e7eco00pa3Hoe OTHOIIEHUE K MIPUPO/Ie KaK UCTOYHUKY JKU3HHU Ha 3eMIie,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBIIICHHE YPOBHSI KOJOTHUYECKOW KYIbTYphI: MPUOOPETEHHE OMbITa TJIAHUPOBAHUS
MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBHUI JJIsI OKPYKAOIIEN CPETBI;

OCO3HaHHe TI00aTBPHOTO XapaKTepa IKOJOTHIECKUX MPOOJIeM U MyTel UX pPelieHus;
CIOCOOHOCTH UCIOJIL30BATh MPHOOpETaeMble TPY U3yUCHUH OMOIOTHH 3HAHUS U YMECHHUS

npu peUICHUN HpO6J’IGM, CBA3aHHBIX C paluOHAJIBHBIM IIPHPOAOIIOJIB30BaAHUEM



8)

(coOmroeHue npaBuil IOBEACHUS B IPUPO/IE, HAIIPABICHHBIX HA COXPAaHEHUE PAaBHOBECHS
B DKOCHCTEMaX, OXpaHy BHJIOB, SKOCUCTEM, OMOC]EpHI);

AKTUBHOE HEINPUATHE ACUCTBUM, NMPUHOCAIIUX BpEJ OKPYKAlOLIEHd NPUPOJHOU cpelne,
YMEHUE  [POrHO3MPOBaTh  HEOJArONpUATHBIE  SKOJIOTMYECKME  IOCIEICTBUS
HpeNpUHUMAEMBbIX 1€HCTBUI U NIPeI0TBpaIlaTh UX;

HaJIMYUE Pa3BUTOIO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTMYECKOM KYJIbTYpBI, OIbITA
JIESITEJIBHOCTH SKOJIOTMYECKON HANpaBIEHHOCTH, YMEHMsI PYKOBOJICTBOBATHCS HMHU B
II03HABATEJILHOM, KOMMYHUKAaTUBHON U COLMAILHON MTPAKTUKE, TOTOBHOCTH K YYacTHUIO B
HPAaKTUYECKOH 1eATEIbHOCTH SKOJIOTNYECKON HaIlPaBIEHHOCTH;

LHEHHOCTH HAYYHOI'0 O3HAHMS:

c(OpMUPOBAHHOCTh MHMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKd M OOIIECTBEHHON MpPAaKTUKM, OCHOBAHHOI'O HA JAMAIOre KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;
COBEpUICHCTBOBAHWE  A3BIKOBOM W YHUTATEIbCKOM  KyJbTypbl Kak  CpeAcCTBa
B3aUMO/JICHCTBHS MEXTY JIFOIbMU | ITO3HAHUS MHPA;

HOHUMaHHUEe clieqU(pHUKN OUOJIOTUM KaK HayKH, OCO3HaHUsA €€ poiau B (HOPMHUPOBAHUU
pPALlMOHATIBHOIO HAYYHOTO MBIIIJICHUS, CO3JaHMM LEJIOCTHOIO IpeJICTaBlIeHUs. 00
OKpY)KalolleM MHUpE Kak O €IMHCTBE MPHUPOJBI, YeJOoBeKa M OOIIECTBA, B IMO3HAHHUU
INPUPOJHBIX 3aKOHOMEPHOCTEH U pELIeHUH NpodJieM COXpaHEHHs MPUPOHOTO
paBHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTU OMOJIOTUH JJIi COBPEMEHHON IMBWIN3ALUK: 00eCTIeUyeHUs
HOBOTO YPOBHS pa3BHTHS MEIUIIMHBI, CO3J]aHWE TEPCIIEKTUBHBIX OMOTEXHOJOTHIH,
CHOCOOHBIX pellaTh pPecypcHble MpoOJeMbl Pa3BUTHS YEIOBEYECTBA, MOUCKA IyTeH
BBIXOJIa U3 TIJIOOAJBHBIX SKOJOTMYECKHX MpobieM U olecrneyeHHs Iepexoja K
YCTOMYMBOMY Ppa3BUTHIO, PALMOHAIBHOMY MCIIOJIb30BAaHUIO TNPHUPOJIHBIX PECYpPCOB U
(OpMHUPOBAHNIO HOBBIX CTaH/IaPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJIYYEHUHN OMOJOTHYECKUX 3HAHUM B LIENAX MOBBILICHUS 001Ie
KYJIBTYpBl, ECTECTBEHHO-HAYYHOU IPaMOTHOCTH, KaK COCTaBHOM 4acTH (pyHKIIMOHAIBHOM
IPaMOTHOCTH O0y4Jarouuxcs, opMUpyeMOi pU U3y4eHUN OUOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh MOJTYy4YaeMble 3HAHUS JJIsl aHajdu3a U OOBSICHEHMs SIBJICHHM
OKpY)KAIOIIer0o MHpa M NPOUCXONAIIMX B HEM U3MEHEHHUH, yMEHHe Jesarhb
00OCHOBaHHbIE 3aKJIIOUEHHUs] Ha OCHOBE HAYYHBIX (DAKTOB M HMEIOIIUXCA JAHHBIX C

LEJIBIO MOJIYYCHHA JOCTOBEPHBIX BBIBOJOB,



CIOCOOHOCTh CAMOCTOSITENIBHO HCIOJb30BATh OMOJOTMYECKHE 3HAHUSA MJIS PELICHUs

Ipo0JIEM B PEATIbHBIX )KM3HEHHBIX CUTYALMSIX;

OCO3HAaHHE LIEHHOCTU Hay4YHOH AEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIATh IPOEKTHYIO U

UCCIIEI0BATEIbCKYIO JEeSITEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TFOTOBHOCTh U CIIOCOOHOCTh K HENPEPBIBHOMY 0OOpa30BaHUIO M CaMOOOpPA30BaHMIO, K

AKTUBHOMY MOJYYCHHUIO HOBBIX 3HAHHHM MO OHMOJIOTMH B COOTBETCTBUHU C KM3HEHHBIMU

MOTPEOHOCTSIMHU.
METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3ysbTaThl OCBOCHUsI Y4eOHOIro mpeaMera «bHoiorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYArOMMXCS  MEKIUCHUIUTMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE LEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenu(uKy METOZ0B MMO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIHUs,
SBJICHME, IpOIeCcC, CHCTeMa, HAayuyHbId (DaKkT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIEIOBaHUE, HAOIIOJEHUE, U3MEpPEHUE, SKCIIEPUMEHT U JPYIHX), YHUBEpCAJIbHBIE
yueOHble JeHCTBUS (IMO3HABAaTEIbHbIE, KOMMYHUKATUBHbIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
dopmupoBaHre (YHKIMOHAIBHONW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O0YyYaroluxcs,
CHOCOOHOCTh oOyyJarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJbHble Y4eOHbIE JCHCTBUS B IO3HABATEJIbHOU U
COLIMAJIbHON ITPAKTHKE.

MeramnpeaMeTHble pe3ysbTaThl OCBOEGHHUS MPOrpaMMbl CPEJHEro oO0Iuero odpa3oBaHus
JOJIKHBI OTPAXKATh:
Osgi1aieHHe YHUBEPCAJIbHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH A€ CTBUSIMMU:

1) 6a3oBble JJOTHYECKHE AeiCTBHUS:

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh M aKTyalM3HpOBaTh MpoOJIeMy, paccMaTpuBaTh €€

BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUM 3HAHUM MPHEMBI JIOTMYECKOTO MBIIIICHUsS (aHanu3a,

CUHTE3a, CPAaBHEHHUS, KiIaccuuKaim, 0000IIeH s ), pACKPbIBaTh CMBICI OMOJIOTUYECKUX

NOHATUN (BBIIENATh UX XapaKTEpHblE INPU3HAKM, YCTAHABIMBATH CBA3U C JPYTUMHU

MOHSTUSIMH );

ONpeAeNATh LENU JeATeNIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HUX JOCTHKEHMUS,

COOTHOCHUTD PE3YyJIbTaThl AEITEIbHOCTHU C MOCTABICHHBIMU LENISMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TOHATHS JUIsl OOBACHEHHS (DAKTOB M SIBICHUM >KUBOU

IPUPOIB;



2)

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, ACIYKTUBHBIC, IO AaHAJOTHUH),
BBISIBJIATH  3aKOHOMEPHOCTHM W MPOTHUBOPEUHs B pPACCMATPUBAEMBIX  SIBICHHSIX,
(bOopMyIUPOBATh BEIBOJIBI M 3aKITFOYCHHUS,

NPUMEHSTh CXEMHO-MOJIeJIbHbIE CPECTBA JJIsl MPEJICTABICHUS CYIIECTBEHHBIX CBSA3CH U
OTHONIICHUN B M3y4aeMbIX OMOJOTHMUYECKHUX OOBEKTaX, a TaKKe MPOTHUBOPEUUN PAa3HOrO
pOJia, BBISBIICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaTeiBaTh IIJIaH pEIICHUs TPoOJNeMbl ¢ y4€TOM aHaiIM3a HMMEIOIIUXCS
MaTepuaIbHbIX U HEMaTEePUAIbHBIX PECYpPCOB;

BHOCHTb KOPPEKTUBHI B JESITEIbHOCTb, OLEHUBATH COOTBETCTBUE PE3YJIbTATOB LIEJSM,
OIICHUBATh PUCKHU IMOCIIEICTBUH JIESITEIILHOCTH;

KOOPJIMHUPOBATH M BBHIMOJHATH PA0OTy B YCJIOBHUSX PEAIbHOIO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX MTPOOIIEeM.

0a3o0Bble McCiIel0BaTeIbCKHeE 1elCTBUSA:

BIIAJICTh HABBIKAMHU y4€OHO-HCCIIEIOBATEILCKON M MPOEKTHOMN JEATEIbHOCTH, HABBIKAMU
pazpeiieHusi mpodiieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOUCKY
METOJIOB PEHICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO PAa3IMYHbIX METO/I0B TIO3HAHMUS,
WCIIOJIB30BaTh PA3JIMYHbIE BHUABI JACSITEIBHOCTU MO TMOJIYYCHHUIO HOBOTO 3HAHHUSA, €r0
WHTEpIPETAINH, MPEe0Opa30BaHUIO0 U TPUMEHEHHUIO B YYCOHBIX CHUTYallUsIX, B TOM YHCIIE
MIPU CO3JIaHUH YY€OHBIX M COIUANBHBIX TPOEKTOB;

dbopMUpPOBATh HAYYHBIH TUI MBILIUICHHUS, BJa/IeTh HAYYHOW TEPMHUHOIOTHEH, KITFOUEBBIMU
MOHSATUSIMUA U METOJIaMU;

CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7a4ll B 00Opa30BaTEIbHON AESITEIBHOCTUH U
JKU3HEHHBIX CUTYaLMSIX;

BBISIBJIATh TPUYMHHO-CIIE/ICTBEHHBIE CBSI3M M aKTyaJIU3UpOBaTh 3aJlayy, BBIJBUIaTh
TUTIOTE3y €€ perieHus, HaXOUTh apTyMEHTHI I IOKa3aTeIbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh TapaMeTPhbl U KPUTEPHUH PEIICHUS;

aQHAJIM3UPOBATh TMOJYYEHHbIE B XOJ€ pEHIeHUS 3aJaud pe3yibTaThl, KPUTUUYECKU
OIICHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

JlaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OIICHHBATh TPHUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh 1IE€J€HANPABICHHBI MOUCK MEpeHoca CPEACTB U CIOCOOOB JIEHCTBHUS B
npodeCCHOHATILHYIO Cpeay;

yMETh TIEPEHOCHTh 3HAaHWsS B [IO3HABATEIBHYI0O M  TMPAKTHUECKYI0  OO0JIacTH
KU3HEICSITEIIPHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 001acTel;



BBIIBUTaTh HOBBIC MJIEW, IIPEIlaraTb OPUTMHAJIBHBIC TOAXOAbl M PEUICHMS, CTABUTH
po0JIEMBI U 3a/1a4M, JOIYCKAIOLIUE aJbTEPHATUBHBIE PEIICHNUS.

3) padora c undopmanmueii:
OpPUEHTUPOBATHCSI B PA3JIMYHBIX MCTOYHHMKAX MH(pOpMaLUU (TEKCTe Y4eOHOro 1mocoowus,
HAY4YHO-TIOMYJISIPHON ~ JIUTEepaType, OMOJOIMYECKMX CJOBapsX U  CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax AaHHBIX, B IHTepHETe), aHATU3UPOBATh HHPOPMALIUIO PA3INIHBIX
BUZAOB U (OpPM TPEACTABICHUS, KPUTHYECKH OLEHUBATh €€ JOCTOBEPHOCTh U
HEIPOTUBOPEYUBOCTD;
(GopMynHupoBaTh 3alpoChl U NPUMEHATh PA3JIMYHbIE METO/AbI IPU IOMCKE M OTOOpE
O6unonornyeckoit nHGopMaIK, HeOOXOIUMOH /IJIs BHITIOJTHEHUS YUeOHBIX 3a/1a4;
nproOpeTaTh OMBIT HMCIOIB30BaHUS HH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEpUICHCTBOBATH KYJIBTYPY AKTUBHOI'O HCIOJB30BAaHUS pPa3jIMYHBIX ITOMCKOBBIX
CHUCTEM;
CaMOCTOSITENIFHO BBIOMPATh ONTHMAJbHYIO (OpPMY TMpenCTaBICHUS OHOJOTHYECKON
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);
UCIOJIb30BaTh HAayuyHBIH SI3bIK B KayecTBE CpeACTBA Npu paboTe ¢ OUOJIOrHMUecKOn
uHpopMaLueil: NPUMEHATh XUMUYECKHEe, (U3MYeCKMe M MaTeMaTHYeCKHUe 3HAKU U
CHUMBOJIBI, (hOpMYIIbl, a00peBUaTypy, HOMEHKJIATYPY, HCIIOJIB30BaTh U MPEOOPa3OBBIBATH
3HaKOBO-CUMBOJINYECKUE CPECTBA HATJISIHOCTH;
BJIAJeTh HABBIKAMM pACMO3HABaHUSA U 3allUThl HMHMOpMAIMM, HHPOPMAIMOHHON
0€30IaCHOCTH JTMYHOCTH.

OgiaieHHe YHUBePCAJIbHBIMH KOMMYHMKATHBHBIMH A€ CTBUSIMU:

1) o6meHue:
OCYILECTBIISATh KOMMYHHUKAIIMH BO BCeX cdepax >KU3HU, aKTUBHO y4acTBOBAThH B JHAOre
WIA JIUCKYCCHUM IO CYILECTBY O0O0CYXJIaeMOd TeMmbl (yMEHHE 3aJaBaTh BOIIPOCHI,
BBICKA3bIBaTh CYXJEHUS OTHOCUTEJIHHO BBIIOJIHEHHUS Ipe/laraéMoi 3a/lauu, yYUThIBaTh
MHTEPECHI U COTIaCOBAaHHOCTb MO3ULIUHN APYTUX YYACTHUKOB JUAJIOTA WM JUCKYCCUH);
pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLICHHS, MOHUMATh 3HAYEHUE COIMAIBHBIX
3HAKOB, MPEINOCHIJIOK BO3HMKHOBEHHS KOH(DIUKTHBIX CHUTyalud, yMeThb CMsr4arb
KOH(JIMKTBI U BECTH IEPETOBOPHI;
BJIQJIETh PA3JIMYHBIMU CHOCOOaMU OOIIEHHS U B3aMMOJCHCTBUS, MOHUMAaTh HaMEPEHUS
JPYTUX JIOJeH, IPOSBIATh YBOKUTEIBHOE OTHOLIEHHE K COOECEHUKY M B KOPPEKTHOM
dopme hopMyIHpPOBATH CBOU BO3PAKECHHUS;
pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHMSI C HMCIOJIb30BAaHHUEM S3BIKOBBIX

CpPEJICTB.



2) COBMeCTHasl 1esITeJbHOCTh:
NOHMMATh U HUCIOJIB30BATh MPEUMYILECTBA KOMAHIHOW M WHAWBUIYAIbHOW pabOThI MpU
pemeHn OMOJIOrMYecKOr MpoOjIeMbl, OOOCHOBBIBATH HEOOXOAMMOCTH IMPUMEHEHHS
IPYyNIOBBIX (opM B3aMMOJICHCTBYS ITPU PEIICHUN YIeOHOM 3a1a4H;
BBIOMpATh TEMAaTUKy M METOJAbI COBMECTHBIX ACHCTBHH C Y4ETOM OOMIMX HMHTEPECOB H
BO3MOXKHOCTEH Ka)/I0TO YeHa KOJUIEKTHBA,;
OPUHUMATh IEJIM COBMECTHOM JESTEIbHOCTH, OPTraHU30BBIBATH U KOOPIMHHPOBATH
JEUCTBHA MO €€ JOCTHIKEHUIO: COCTABIIATH IUIaH ACHCTBUH, pACIIPEACISATh PO C yIETOM
MHEHHUI y4aCTHHKOB, 00CYX/1aTh PE3yJIbTaThl COBMECTHOW paboThI,
OLIGHUBATh KaueCTBO CBOETO BKJIA/Ia M KaXIOTO YYaCTHUKA KOMAaH/IbI B OOLIMI pe3yabpTar
10 pa3pabOTaHHBIM KPUTEPHSIM;
npejaiarath HOBBIC MPOEKTHI, OLICHUBATh WACU C TO3UIMU HOBH3HBI, OPUTHHAIBHOCTH,
NPaKTHYECKON 3HAYNMOCTH;
OCYIIECTBIISITh TMO3UTHBHOE CTPATETUYECKOE IIOBEJCHHE B PA3JIMYHBIX CHUTYaIUsX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJajieHNe YHHBEPCAIBLHBIMHU PEryIAITHBHBIMH 1efiCTBHSIMU:

1) camoopraHu3amus:
UCTIOJIB30BaTh OWOJIOTUYECKUE 3HAHWS JUIA BBISIBICHUS TPOOJIEM M WX pPEIICHHS B
KU3HEHHBIX M YUE€OHBIX CHUTYaIHsX;
BBIOMPATh HA OCHOBE OMOJIOTMUECKUX 3HAHUH 11€JI€BbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JeMCTBUAX W TOCTYNKaxX IO OTHOWIEHWIO K YKMBOM IPHPOJIE, CBOEMY 3J0POBBIO H
3JI0POBBIO OKPYIKAIOIINX;
CaMOCTOSITENIFHO OCYIIECTBIISITh ITO3HABATEIBHYIO JEATEIBHOCTD, BBISBISTH MPOOIEMEI,
CTaBUTh U (POpPMYyTUpPOBaTH COOCTBEHHbIE 33Jaud B 0Opa30BaTEIbHOM NEATETBLHOCTH U
KM3HEHHBIX CUTYaIIHsIX;
CaMOCTOSITENIFHO COCTABIISITh TUIAH PEUICHUs TPOOIEMBI ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUN;
JIaBaTh OIICHKY HOBBIM CHTYAIUSIM;
pacuIMpsATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;
JleNiaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;
OIICHUBATh MTPHOOPETEHHBIN OIIBIT;
CHOCOOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO ILIMPOKOW HPYIUIMHU B pa3HbIX
o0nacTaX 3HAHWN, MOCTOSHHO TIOBBIIATH CBOM O0Opa30BaTENbHBIA M KYJIbTYPHBIN

YPOBECHB.



2) CaMOKOHTPOJIb:
JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;
BJIAJCTh HaBbIKAMU IIO3HABATENbHOM pediaeKcuM Kak OCO3HAaHUS COBEPILAEMbIX
JEUCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, MCIOJIb30BaTh
npuémbl peIeKCHH Il OLEHKU CUTYalluH, BEIOOpA BEPHOTO PELICHHUS;
YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;
IIPUHUMATH MOTHBBI U apIYMEHTBI IPYTUX IIPHU aHAJIU3€E PE3yJIbTaTOB ACATEIbHOCTH;
3) npuHsATHE Ce0s U APYTUX:
NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;
IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB JAEATEIbHOCTH;
IpU3HABaTh CBOE MPABO U MPABO APYrMX Ha OLIMOKM; pa3BUBATh CHOCOOHOCTh NOHUMATh
MUD € IO3ULUH IPYrOro 4eJI0BEKa.
INPEJIMETHBIE PE3YJIBTATbBI
[IpenmetHbie pe3ynbTaThl ocBoeHus nporpammbl COO no Onosnoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buoaorus» HaydHble 3HAHMs, YMEHUS U
crocoObl JeMCTBUH IO OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIbI
JESTEIbHOCTH MO TMOJYyYEHUI0 HOBOTO 3HAHMS M NMPUMEHEHMIO 3HAHUN B Pa3IMUHBIX Y4eOHBIX
CUTyallusiX, a TaKK€ B pEAJbHBIX >KU3HEHHBIX CHUTYyallUsIX, CBSI3aHHbIX ¢ Ouosorueil. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTABICHbI 110 roJjaM 00yUeHHUs..
IIpenmetHble  pe3ynbTaThl OCBOEHHs ydeOHoro mnpenmera «buonorus» ¢ 10
KJlacce TOJDKHBI OTPaXKaTh:
e c(opMHPOBAHHOCTh 3HAHUIl O MecTe U poJid OMOJIOTMHM B CHUCTEME HAYYHOI'O 3HAHHS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpa ¥ Hay4dHOTO MHPOBO33PEHMS, O BKJIAJE POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJOTMM, (YHKIHMOHAIBHOM TPAMOTHOCTH 4YelloBeKa JUIs
peleHus KU3HEHHBIX 3a/1a4;
® yMEHHE PAaCKpbIBaTh COJIEpKaHNe OMOJIOTUYECKUX TEPMUHOB M TIOHATUMN: KU3Hb, KIIETKA,
opranusM, MeTa0oiau3M (0OMEH BelIeCTB M NpPEBpallleHHe SHEPruH), TOMeocTa3
(camoperynsinusi), ypoBHEBasi OpraHU3allus >KUBBIX CHCTEM, CaMOBOCIIPOM3BEJICHUE
(penpoaykuusi), HacJIeACTBEHHOCTh, H3MEHUYUBOCTh, POCT U PA3BUTHE;
e yMEHHE H3jararb OMOJIOTHUECKHE TEeOpUu (KJIETOYHasi, XPOMOCOMHAs, MYTaI[MOHHas,
[EHTpaJibHasl JorMa MOJEKYyJsIpHOi Ouonorun), 3akons! (I'. Mennens, T. Moprana, H.

W. BaBunoBa) M y4yeHus (0 LIEHTpaX MHOTrooOpazus M MPOUCXOXKIACHUS KYJIbTYPHBIX



pactenuit H. U. BaBuioma), ompenensiTe TpaHUIBI HX NPUMEHUMOCTH K >KUBBIM
cucTeMawm;

® yMEHHE BIIQZIETh METOJAAMU HAYYHOTO MO3HAHMS B OMOJOrHU: HAOJIIOACHUE U ONHCAHUE
JKUBBIX CHCTEM, MPOIECCOB M SIBICHHM, OpPTaHU3alUs W TPOBEACHHE OMOIOTHYECKOTrO
OKCIIEPUMEHTA,  BBIABM)KCHHE  TUIOTE3bl,  BBISBICHHE  3aBUCHUMOCTH  MEXIY
UCCJIETyeMbIMH BEIMYMHAMU, OOBSICHEHHE MOJYYEHHBIX PE3yJIbTaTOB, MCIOIb30BAaHHBIX
HAyYHBIX TMIOHSATHI, TEOPH W 3aKOHOB, YMCHHE JeJaTh BBIBOJBI Ha OCHOBAHHUH
MOJTyYEHHBIX PE3y/IbTaTOB;

® yMEHHE BBLICIATH CYUIECTBEHHbIE NMPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa
BEIIECTB M IMPEBpAlllEHUS HHEPruM B KJIEeTKe, (OTOCHHTE3a, IMJIACTUYECKOTO H
SHEPreTUYecKoro oOMeHa, XEeMOCHUHTe3a, MHTO03a, MeHo3a, OIUIOAOTBOPEHUS,
Pa3MHOXXCHHUS, HHANBHUIYaJILHOTO Pa3BUTHsI OpraHu3Ma (OHTOTEHE3);

® yMCHHE NMPUMCHSITH MMOJIyYCHHBIC 3HAHUS JJII OOBSICHEHHUS OMOJIOTUYSCKUX MPOIECCOB U
SIBIICHUH, I TPUHSATHS TPAKTHUYECKUX DPEIICHUH B TOBCEIHEBHON XH3HU C IEJBIO
oOecrieyeHnss 0€30IAaCHOCTH CBOETO 3/I0POBbSI M 3[0POBbS OKPYXKAIOIIUX JIIOJIEH,
COONIOZCHUSI HOPM TPaMOTHOTO TMOBEACHHUS B OKpYKAOIIEH MPUPOIHOU cpere,
MOHMMAaHUE HEOOXOJUMOCTH HCIOJIb30BAaHUS JOCTHIKEHUNH COBPEMEHHOW OHMOJOTHH H
OMOTEXHOJIOTHIA JJIsl PAIlIOHAIBHOTO MTPUPOIOTIOIB30BAHHUS;

e yMCHHE pemarh >3JEMEHTapHbIC TEHETUYECKHE 3aJadyd Ha MOHO- W JUTHOPUIHOE
CKpEIMBaHMUEe, CIEIUICHHOE HAClIeJIOBaHUE, COCTABIATh CXEMBbl MOHOTHOPHIIHOTO
CKpEIIUBAHUS JUTSI IPEICKa3aHus HACIEOBAHUS TPU3HAKOB Y OPTraHU3MOB;

e yMEHHE BBHIMOJHATH JaOOpaTOpHBIE U MpaKkTU4Yeckue padoThl, COOMIOAATh MpaBHUIa MPU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYyI0BaHUEM;

® yMEHHE KPUTHUYECKH OIICHHBATh W HHTEPIPETUPOBATH MHGOPMAIUI0 OHOJOTHMYECKOTO
COJIep’KaHUs, BKIIOYAIOUIYI0 TICEBJIOHAYYHbIE 3HAHUS W3 PA3IUYHBIX HCTOYHHKOB
(cpenctBa MaccoBoii WH(GOpPMAallMK, HAYYHO-TIONMYISPHBIE MaTepuaibl), STUUYECKUE
ACTICKTBhI COBPEMEHHBIX UCCIICIOBAaHUI B OMOJIOTHN, METUIINHE, OMOTEXHOJIOTHH;

e YMEHHE CO3/1aBaTh COOCTBEHHBIE IHCHbMEHHBIE W YCTHBIE COOOIIECHHS, 0000IIas
OMOJIOTHYECKYI0 WH(OPMAIUIO W3 HECKOJIBKUX HMCTOYHHUKOB, TPAMOTHO HCIIOJH30BATh
MOHSTUMHBIN annapaT OUOJIOTHH.

[IpenMeTrHbie  pe3ynbTaThl OCBOCHUS yueOHoro mpenmera «buonorus» ¢ 11
Kaacce J0JKHBI OTPaXKaTh:
e c(hOPMHUPOBAHHOCTh 3HAHWW O MeCTE W POJIM OMOJOTHH B CHCTEME HAYYHOTO 3HAHHS

CCTCCTBCHHBIX HAYK, B (pOpMI/IpOBaHI/II/I COBpCMGHHOfI eCTeCTBeHHO-Hay‘lHOﬁ KapTUHBL



MUpa U HAay4dHOTO MHPOBO33pPEHHS, O BKIIAJE POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-
OnonoroB B pa3BuUTHE Ouosornu, (QYHKIMOHATBLHOW TPaMOTHOCTH YENIOBEKa JIS
pelIeHus )KU3HEHHbIX 3a71a4;

YMEHHE paCKphIBaTh COJCp)KaHUE OHOJOTMYECKMX TEPMHHOB M TOHSATUN: BHU],
nomynsitysi, TreHO(OH, SBONIONMS, JBWXKYyHME CHIbl  ((pakTopbl) 3BOJIIOLUH,
MPUCTIOCOOJICHHOCTh ~ OPraHM3MOB, BUA000pa3oBaHHe, O3KOJOTHYECKHe (aKTOpHI,
HKOCUCTEMA, TMPOAYUEHTHI, KOHCYMEHTBI, PEIYIEHThI, IIENU MUTAHUS, KOJIOTHYECKas
nupamuia, OuoreoreHos, onochepa;

yMEHHE Wu3jaraTh Ouojormyeckue Teopuu (dBoironmonHas Teopuss Y. [lapBuHa,
CHHTETUYECKAsi TEOpHUsS DIBOJIIOIMHU), 3aKOHbBI M 3aKOHOMEPHOCTU (3apOJBIIIEBOTO
cxonctea K. M. bapa, yepenoBaHus TIJIaBHBIX HANPABICHUM W IMyTEH 3BOJIOLUM A.
H. CeBepuoBa, yuenuss o 6uochepe B. . Bepnanackoro), ompenenstb TIpaHULBI HUX
MIPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yMEHHUE BIIAJIETh METOJaMH HAyYHOTO MO3HAHUS B OMOJOTUM: HAOIIO/IEHUE U ONUCAHUE
JKUBBIX CHUCTEM, IPOIECCOB U SIBJICHUM, OpraHu3alusi U MPOBEICHUE OMOJIOTUYECKOTO
OKCIIEPUMEHTA,  BBIIBM)KCHHE  TUIOTE3bl,  BBIABICHHUE  3aBUCHUMOCTH  MEXKIY
UCCJIETyeMbIMU BEIMUYMHAMU, OOBSICHEHUE MOJIYYCHHBIX PE3YyJIbTaTOB, UCIOIb30BAHHBIX
HAay4HbIX [OHATHUW, TEOPUH M 3aKOHOB, YMEHHUE JIeJlaTh BBIBOJBI HAa OCHOBaHUU
MOJIYYSHHBIX PE3YJIbTATOB;

YMEHHUE BBIJICTATh CYIIECTBEHHBIE TPU3HAKA CTPOCHUS OHUOJOTUYECKUX OOBEKTOB:
BUJIOB, TIOMYJISIIIUN, TPOIYIIEHTOB, KOHCYMEHTOB, PEAYyIIEHTOB, OHOreOICHO30B U
HKOCHUCTEM, OCOOCHHOCTH MPOIECCOB: HACIEICTBEHHONW W3MEHYMBOCTH, €CTECTBEHHOTO
oT0OOopa, BHI000pa30BaHMsI, IPUCTIOCOOTICHHOCTH OPTaHU3MOB, ACHCTBUS HKOJIOTHUECKUX
(GakTOpoB Ha OpraHM3MbI, MEPEHOCa BEUIECTB U IOTOKA HJHEPTrUU B DKOCHCTEMAX,
AHTPOTIOTEHHBIX M3MEHEHUN B SKOCHCTEMAax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB U
OMOTre0OXMMHYECKUX IIUKIOB B Onocdepe;

YMEHHE MPUMEHSTh MONyYeHHbIC 3HAHUS ATl OOBSICHEHHUS] OMOJIOTHYECKHUX TMPOIIECCOB U
SIBJICHUM, JUIA TPUHSTHS TPAKTUYECKUX PEIICHUH B TIOBCEIHEBHOW KHU3HU C IIENBIO
obOecrieueHrss OE30MACHOCTH CBOETO 3JI0POBbS UM 3/I0POBbS OKPYKAIOIIUX IOJEH,
COONIOZICHUSI HOPM TPAMOTHOTO TIOBEACHHUS B OKPYKAIOIIEH NPUPOTHOU cpere,
MOHUMaHNE HEOOXOIUMOCTH HCITOJIb30BAHUS JIOCTHIKCHUH COBPEMEHHOW OMOJOTUU ISt
PalMOHAIBHOTO TPUPO/IOTIOIB30BAHUS;

YMEHHE pellaTh dJIEMEHTapHbIe OMOJOTHYECKHE 3a/1a4l, COCTaBJIATh CXEMBI MEpeHoca

BCIICCTB U DHCPIUH B SKOCUCTCMAX (I_[CHI/I HI/ITaHI/IH);



YMEHHUE BBITONHATH Ja00paTOpHBIE M MpaKTUYeCKHe paboThl, COOMI0IATh MpaBWiia MPH
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYI0BAHHUEM;

YMEHUE KPUTHUYECKH OIICHHWBATh W HMHTEPIPETUPOBATH MH(POPMALNIO OHOIOTHYIECKOTO
COJICpKaHUs, BKJIFOYAIONIYIO TICEBIIOHAYYHBIC 3HAaHUS W3 Pa3JIMYHBIX HCTOYHHKOB
(cpencTBa MaccoBoi MH(OpPMAIMK, HAyYHO-TIOMYJSPHBIE MaTepHajbl), paccCMaTpHBATh
ry100aIbHbIe SKOJIOTHYECKHE MPOOIEeMBI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOILIECHHIO
K HUM COOCTBEHHYIO TIO3HIIUIO;

YMEHHUE CO3/1aBaTh COOCTBCHHBIC IMCHMEHHBIE M YCTHBIE COOOmIeHHs, 00001as
Ouosornyeckyro MH(GOpPMAaIU0 W3 HECKOJIBKUX WCTOYHHKOB, TPAMOTHO HCIOJB30BATh

MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne || HammenoBanue pa3ienoB U TEM HPOTPAMMBI KonngectBo yacoB ‘ OnextponHsie (MppoBbie) 00pazoBaTEIbHBIC
n/m Bcero|  KoutposnbHbie [MpakTryeckue pecypeel
paboThI paboThl
1 buonorus kak Hayka 2 0.5 [[PubmuoTexa [JOK
https://m.edsoo.ru/7f41c292]]
2 JKuBbIC CHCTEMBI U X OpPraHU3aIUs 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/7f41c292]]
3 XUMHYECKUN COCTAB M CTPOCHUE KIIETKU 8 1 [[BubmmoTteka LIOK
https://m.edsoo.ru/7f41c292]]
4 JKu3HenesaTenbHOCTh KIETKH 6 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41c292]]
5 Pa3smMHOXeHNE U MHINBUAYAIBHOE Pa3BUTHE 5 1 [[bubmuoteka [IOK
OpraHM3MOB https://m.edsoo.ru/7f41c292]]
6 HacnencTBeHHOCTh M NBMEHUYHUBOCTD 8 15 [[BubnuoTexa [JOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292]]
7 Ceneknust opranu3mMoB. OCHOBBI 3 [[bubmuoTeka [IOK
OMOTEXHOJIOTHI https://m.edsoo.ru/7f41c292]]
8 Pe3epBHOE BpeMs 1 [[bubmmoTeka [TOK
https://m.edsoo.ru/7f41c292]]
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
[TPOTPAMME
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11 KUIACC

Ne HaumeHnoBaHue pa3ienoB U TeM ‘ KonnuectBo yacos ‘ DiexTpoHHbIe (UPPOBBIC) 0Opa3oBaTEIbHbIC
n/m HpOrpaMMbl Bcero|  KoHTtposbHbIe [IpakTHyeckue peCypCrI
paboThI paboThI
|1 H3BOJIIOI_II/IOHHB.$I Oouomnorus H 9 H H 1 H[[BI/I6HI/IOTeKa HOK https://m.edsoo.ru/7f41cc74]] ‘
2 Bo3HHKHOBEHHE M Pa3BUTHE KU3HU Ha 9 0.5 [[bubauoreka ITOK https://m.edsoo.ru/7f41cc74]]
3emie

|3 HOpraHmMH ¥ OKpYy’Kalolas cpeja H 5 H H 1 H[[EH6JH/10TeKa IIOK https://m.edsoo.ru/7f41cc74]] ‘
14 |CooGmectsa 1 sxonormueckue cucremsr | 9 | I [Bu6morexa LIOK https://m.edsoo.ru/7f41cc74]] |
|5 HPe3epBHoe BpeMs H 2 H H H[[BI/I6J'H/IOT6K8. IIOK https://m.edsoo.ru/7f41cc74]] ’
|I[06aBI/ITL CTPOKY |
OBIIEE KOJIMYECTBO YACOB I10 34 0 2.5

[NTPOTPAMME



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

10 KJIACC
Ne Tema ypoka KonunuecTBo yacos ‘ [Hata DneKTpoHHbIe HU(POBBIE
/1 Beero| Konrponssie || [paxtiueckue || H3Y4eHH 00pa3oBaTeNnbHBIC PECYPCHI
paboThI paboThI
1 ||[[buonorus B cucreme HayK]| 1 03.09.24 |[[bubmmoTeka [IOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a]]
2 |[[[MeTtoapl mo3HaHUs KUBOK Ipuposl. [IpakTuueckas 1 0.5 10.09 [[bubmuoteka [IOK
pabota Ne 1 «Mcnonb30BaHKe pa3IMYHBIX METOJIOB IIPH https://m.eds00.ru/863e6122]]
W3Y4EHUH OMOJIOTHYECKUX O0BEKTOBY] ]
3 |[[buomornyeckue cUCTEMBI, IPOLIECCHI U UX U3y4YeHHE] | 1 17.09 [[BubmuoTeka [JOK
https://m.eds00.ru/863e6564]]
4 |[[[Xumuueckuii cocTaB kieTku. Bosa u MuHepanbHbIe 1 24.09 [[BubmuoTeka [JOK
coin]] https://m.edso00.ru/863e674e]]
5 |[[benxu. CoctaB u ctpoeHne 6enkoB]] 1 08.10 |/[[bubmuorexa [IOK
https://m.eds00.ru/863e6b72]]
6 |[[PepmeHTBI — OHOIIOTHYECKHE KaTaTU3aTOPbI. 1 0.5 10.10 ||[[buGmuoTexa LJOK
JlabopatopHast pabota Ne 1 «/3ydeHune KaTaIuTHIECKOM https://m.edso0.ru/863e6b72]]
aKTUBHOCTH (DepMEHTOB (Ha MpUMEepe aMUIIa3bl HITH
KaTayasbl)»]]
7 ||[[YrneBoasl. Jlumumsl]] 1 17.10 |[[bubmmoTexa [IOK
https://m.edso0.ru/863e6870]]
8 |[[Hykneunosie kuciaotel. ATD]] 1 24.10 ||[[bubmuorexa [IOK
https://m.edsoo.ru/863e6d5c]]
9 |[[[McTopust u MeTobl M3yueHHs KiIeTku. Kinetounas 1 07.11 ||[[bubauorexa [IOK
Teopusi]| https://m.edso0.ru/863e6e88]]
|1O |[[KJIeTI<a KakK LIEJIOCTHAsS KHUBas cucTeMal] H 1 H ‘ 14.11 ‘[[]]
11 |[[Ctpoenue sykapuoTHueckoit kiaeTku. JlaboparopHas 1 0.5 21.11 |[[bubaunoreka [IOK
pabota Ne 2 «M3ydyeHne CTpOEHUS KIIETOK pACTEHUH, https://m.edso0.ru/863e6ff0
’KMBOTHBIX, TPHOOB 1 OaKTepuil o1 MUKPOCKOIIOM Ha https://m.edso0.ru/863e716c¢]]



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

No Tema ypoka KonnuectBo wacoB ‘ Hara DneKTpOHHBIC IUPPOBHIE
/1 Beero| Konrponsasie || [Ipaxtiueckue || H3Y4eHHA o0pa3oBaTenbHbIC PECYPCHI
paboThI paboThI
| ”FOTOBHX MUKpoIIpenaparax 1 uX onucaHue»|] H H ‘
12 |[[O6men BemiecTB WiIu MeTaboIu3M| | 1 28.11 ||[[bubauorexa LIOK
https://m.edso0.ru/863e766¢]]
13 |[[®PoTocunTe3. XemocuHTe3]] 1 05.12 ||[[bubnuoreka IIOK
https://m.edso0.ru/863e7c98]]
14 |[[Duepretuueckuii oOMeH]] 1 12.12 |[[bubmuoteka LIOK
https://m.edsoo.ru/863e7aae]]
15 |[[[?Ku3HeHHbIN UK KIETKHU. Jlenenue kieTku. MUTO3. 1 0.5 19.12 |[[bubmuotexa [IOK
JlaGopatopnas pabora Ne 3 «HabmoeHre MuTO3a B https://m.edsoo.ru/863e7dc4]]
KJICTKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpoOIpenaparax»|]
16 |[[BPuocunTe3 OGenka. Peakius MaTpUIHOTO CHHTE3a] ] 1 26.12 |[[bubmmoTeka [IOK
https://m.edso0.ru/863e796¢]]
17 ||[[Tpancnsauus — 6uocunTte3 6enkal| 1 16.01.24 |[[bubmuoTeka [IOK
https://m.edso0.ru/863e796e]]
18 |[[HekmeTounbie (hOPMBI )KU3HH — BHPYCHI || 1 23.01 |[[bubmuotexa [JOK
https://m.edso0.ru/863e7540]]
19 |[[®opMBI pa3MHOKEHHUST OPTAaHH3MOB] | 1 30.01 |[[bubmuoTeka [JOK
https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e]]
20 |[[Meiio03]] 1 06.02 |[[[buGmmoTexa [IOK
https://m.edsoo.ru/863e7f4a]]
21 ||[[Ob6pa3oBaHue U pa3BUTHE MOJOBBIX KIETOK. 1 0.5 13.02 ||[[bubmmnoreka LIOK
OmnonoTBopenwue. JlaboparopHas padora Ne 4 https://m.eds00.ru/863e81hb6]]
«3yueHne cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpoOTpenaparax»|]
22 |[[[MaauBuayaTbHOE pa3BUTHE OPTaHU3MOB] | 1 20.02 [[bubmuoteka [IOK
https://m.edso0.ru/863e8436]]
23 |[[[TeHeTHKa — HayKa O HACJIEICTBEHHOCTH U 1 27.02 |[[bubmmoTeka [IOK



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
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https://m.edsoo.ru/863e8436

No Tema ypoka KonnuectBo wacoB ‘ Hara DneKTpoHHBIC IU(PPOBHIE
/1 Beero| Konrponsasie || [Ipaxtiueckue || H3Y4eHHA o0pa3oBaTenbHbIC PECYPCHI
paboThI paboThI
| |lu3menunBocT]] [ Inttps://m.edsoo.ru/863e86f2]]
24 |[[3axkOHOMEPHOCTH HACJICIOBAHMS MPU3HAKOB. 1 05.03 ||[[bubmuorexa LIOK
MoHOTHOPHIHOE CKpeIUBaHKE] ] https://m.edso0.ru/863e8878]]
25 ||[[durubOpunHoe ckpeniuBaHue. 3aKOH HE3aBUCHMOTO 1 12.03 |[[bubamorexa [JOK
HaCJICIOBAHKS MPH3HAKOB] | https://m.edsoo.ru/863e89a4]]
26 ||[[CuemnuienHoe HacnenoBaHue npu3HakoB. JlabopatopHas | 1 0.5 19.03 |[[bubmuoteka [IOK
pabota Ne 5 «3ydyeHne pe3yibTaTOB MOHOTHOPHIHOTO U https://m.edso0.ru/863e8c60]]
JUTHOPUIHOTO CKPEIIUBAHUS Y JPO30(HIIBI HA TOTOBBIX
MUKponpenaparax»||
27 |[[[T'eneruka mosia. HacinenoBaHue npu3HAKOB, 1 26.03 |[[bubmuoTeka [IOK
CIIETIJICHHBIX C IMOJIOM] ] https://m.edso0.ru/863e8c60]]
28 |[[U3menumBOCTh. HeHaceicTBeHHAass K3MEHYHUBOCTD. 1 0.5 02.04 |[[bBubmmoreka IIOK
JlaGopatopHnast pabota Ne 6. M3yueHue https://m.edsoo.ru/863e8efe]]
MOIU(PHUKAITIOHHON H3MEHUYNBOCTH, TIOCTPOCHUE
BapHAIMOHHOTO PsiJia ¥ BAPHALIMOHHON KPUBOIT»] |
29 |[[HacnencTBeHHas u3MeH4YMBOCTh. JlaboparopHas pabora|| 1 0.5 09.04  ||[[bubmuorexa LIOK
Ne 7. «AHanu3 MyTaruii y 1po30QuiIbl Ha TOTOBBIX https://m.edsoo0.ru/863e8efe]]
MUKpOIpenaparax»| ]
30 |[[I'eneTnka yemoBeka || 1 16.04 |[[bubmuotexa [IOK
https://m.edso0.ru/863e8d78]]
31 |[[Pe3eprHblii ypok. OGOOIIEHHE TT0 TEME 1 23.04 |[[]
«HacnencTBeHHOCTh U U3MEHYMBOCTH OPTaHU3MOBY ] |
32 |[[Cenekrus kak HayKa u mporecc |] 1 30.04 |[[bubmmorexa [IOK
https://m.edso00.ru/863e9214]]
33 |[[[MeToapl 1 TOCTHKEHUS CENEKIIUU PACTEHUH 1 1 14.05 |[[bubmuotexa [IOK
KUBOTHBIX ] https://m.edso0.ru/863e9214]]
34 |[[buoTexHOMOTHS KaK OTPACIb MPOU3BOCTBA |] 1 21.05 [[bubmuoteka [IOK

https://m.edso00.ru/863e9336]]

|,2106aBI/ITI) CTPOKY



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
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No Tema ypoka ‘ KonnuectBo wacoB ‘ Hara DneKTpoHHBIC IU(PPOBHIE
n/n Beero| Konrponsasie || [Ipaxtiueckue || H3Y4eHHA o0pazoBaTeNIbHBIE PECYPChI
paboThI paboThI
IOBILEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 34 | 0 [ 4 [




11 KUIACC

No Tema ypoka KonnuectBo yacoB ‘ Hara DIIEeKTpOHHBIE UPPOBHIC
/1 Beero| Kontponsasre || [Tpaktuaeckue || H3Y4eHUA o0pa3oBaTeNnbHBIC PECYPCHI
paboThI paboThI
1 |[[9Bomronus 1 METOBI € U3ydeHus || 1 07.09.23 |[[BubiuoTeka IIOK
https://m.edsoo.ru/863ea20e]]
2 |[[Actopust pa3BUTHS MIPEICTABICHU 00 IBOIIOIHH | 1 14.09 ||[[bubmuoreka [IOK
https://m.edso0.ru/863e9570]]
3 ||[[Mukpossomrorus]] 1 21.09 |[[bubmuoreka [IOK
https://m.edsoo.ru/863e9cle]]
4 |[[TTomymsiiust KaK IeMEeHTapHasi €IMHUIIA BUAA U SBOJIOLIUH. 1 0.5 05.10 ||[[bubmmoTrexa [IOK
Jlaboparopnas pabota Ne 1 «CpaBHeHHE BUIOB MO https://m.edso0.ru/863e99c6]]
MOP(OJIOTHUECKOMY KPUTEPUION] |
5 |[[[ABmxyIiue cuibl (31eMeHTapHbIe (haKTOPbI) SBOITIOIUH ] | 1 12.10 ||[[bubauotexa [IOK
https://m.edsoo.ru/863e9da4]]
6 |[[EcrecTBennsbIii 0TOOp 1 er0 POpMBI]| 1 19.10 ||[[bubmmoreka IIOK
https://m.edso0.ru/863e9ed0]]
7 |[[Pe3ynbTaThl HBOMIOLMH: IPUCTIOCOOIEHHOCTh OpraHu3MoB u|f| 1 0.5 26.10 ||[[bubmuoteka [IOK
BU1000pa3oBanue. JlJaboparopHas padora Ne 2 «Onucanue https://m.edsoo.ru/863e9fde]]
MPHUCTIOCOOJICHHOCTH OPTaHu3Ma U €€ OTHOCUTEIBHOTO
xapaxkrepa»|]
8 |[[HampaBieHus ¥ IyTH MaKpO3BOJIOINH || 1 09.11 ||[[buGmmoTrexa [IOK
https://m.edsoo.ru/863e9cle]]
|9 ”[[H606paTI/IMOCTB SBOJIFOIHH] | H 1 H H H 16.11 H[I]]
|1O ”[[HCTOpI/ISI JKM3HU Ha 3eMIle U METOJIbI €€ U3ydeHus || H 1 H H H 23.11 H[I]]
11 ||[[TunoTe3s! MpoUCX0XKIeHUS )XU3HU Ha 3emiie]] 1 30.11 ||[[bubmuoTeka [IOK
https://m.edsoo.ru/863ea5a6]]
12 ||[[Pa3BuTHE XHM3HH HA 3eMJIe TI0 ApaM U TIepruoaam]| | 1 07.12 ||[[buGmmorexa [IOK
https://m.edsoo.ru/863ea6be]]
13 ||[[OcHOBHBIE ATambl IBOIIOLUN PACTUTEIHHOTO U JKUBOTHOTO 1 0.5 14.12 ||[[bubmuorexa [IOK
mupa. [Ipaktrueckas padota Ne 1 «3yueHne uckomaeMbIx https://m.edsoo.ru/863ea8bc]]



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

No Tema ypoka KonnuectBo wacon ‘ Hara DNeKTpOHHBIE U POBHIC
/1 Beero| Kontponsasre || [Tpaktuaeckue || H3Y4eHUA o0pazoBaTenbHBIE PECYPChI
paboThI paboThI
| ‘OCTaTKOB pacTeHU U KUBOTHBIX B KOJUICKLIUSIX) | ] H H
14 |[[CoBpeMeHHas cucTeMa OPraHUYEeCKOro MUpa|| 1 21.12 ||[[bubnuoteka LIOK
https://m.edsoo.ru/863ea48¢e]]
15 |[[2Bosrorus yenoBeka (aHTponoreHes)]| 1 28.12 ||[[bubauoreka IIOK
https://m.edsoo.ru/863eac2c]]
16 ||[[dBuxymue cumsl (hakTopbl) aHTpoIoreHesal| 1 11.01.24 |[[bubmuoteka [IOK
https://m.edsoo.ru/863ead44]]
|17 ‘[[OCHOBHBIe CTaJIMH DBOJIIOIMH YesioBeKa] | 1 H 18.01 H[I]]
18 ||[[UemoBeueckue pachl U IPUPOTHBIC AAANTAUN YeTIOBEKa | | 1 25.01 ||[[bubmuoTreka [JOK
https://m.edsoo.ru/863eaea?]]
19 |[[[Pe3epBHbIii ypok. OG00IIEHHE 110 TeMe «BO3HUKHOBEHUE U 1 01.02 |[[]
pa3BUTHE KU3HU Ha 3emiie»]|
|20 ‘[[BKOHOFI/I}I KaK Hayka]| 1 H 08.02 H[I]]
21 |[[Cpenbl oOWTaHUS U IKOJIOTHISCKUE (PAKTOPHI] | 1 15.02 ||[[bubnmoTrexa [JOK
https://m.edsoo.ru/863eafec]]
22 |[[[A6uoTtnueckue dakropsl. JlaboparopHas padota Ne 3. 1 0.5 22.02 |[[bubmuoreka LIOK
«Mopdonmorrnueckre 0COOCHHOCTH PACTCHUIN U3 Pa3HBIX MECT https://m.edso0.ru/863eb10e]]
obutanus». JlabopatopHas padora Ne 4. «BnusiHue cBera Ha
POCT M pa3BUTHE YEPEHKOB KOJIeycay||
23 |[[buotuueckue dpakTopsl]] 1 29.02 ||[[bubmuoteka [IOK
https://m.edso0.ru/863eb348]]
24 |[[9komornueckne XapakTepUCTUKH TTOMYJISAIMH. 1 0.5 14.03 |(|[[[]
[TpakTryeckas padora Ne 2 «IToacy€r MIOTHOCTH MOy
pa3HbIX BUJOB PACTEHUII»] ]
25 |[[CoobmiecTBa OpraHu3MOB — OHOIICHO3] ] 1 21.03 ||[[bubmuoTreka [JOK
https://m.edsoo.ru/863eb46a]]
26 |[[Dxonoruueckue CUCTEMBI (IKOCUCTEMBI)] ] 1 28.03 ||[[bubmmoTeka [IOK
https://m.edsoo.ru/863eb46a]]
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No Tema ypoka KonnuectBo wacon ‘ Hara DNeKTpOHHBIE U POBHIC
/i Beero|| Koutponbusre || [Ipakriueckue || A3YICHAS o0pa3oBaTebHbIC PECYPChI
paboThI paboThI
27 ||[[OcHOBHBIE TTOKA3aTEI SKOCUCTEMBI. DKOJOTHUYCCKHE 1 04.04 |[[Bubauoreka [JOK
nupamuabl. CoiicTBa skocucteM. Cykieccus || https://m.edsoo.ru/863eb5fa]]
|28 ”[[Hpnpomﬂﬂe 9KOCHCTEMBI] | H 1 H H H 11.04 H[I]]
|29 ”[[AHTpOl'IOFeHHBIe SKOCHCTEMBI] | H 1 H H H 18.04 H[I]]
30 |[[buocdepa — rmobdanpHas 3KocucTeMa 3eMITH | | 1 25.04 |[[Bubmnoreka [TOK
https://m.edsoo.ru/863ebb5e]]
31 |[[3akOHOMEpPHOCTH CyIIeCTBOBaHUS OHOoCchepsl]] 1 16.05 ||[[bubmuoreka [IOK
https://m.edsoo.ru/863ebd16]]
|32 ”[[quOBe‘leCTBO B 6rocdepe 3emin]] H 1 H H H 23.05 ‘[I]]
33 |[[CocymiecTBOBaHHE TPUPOJIBI M YEIOBEYCCTBA] | 1 00.00 ||[[bubnuoreka IIOK
https://m.edsoo.ru/863ebale]]
34 |[[Pe3eprusbiii ypok. O600menue Temsl «Coo0LIeCTBa 1 1 00.00 ||[[1]
AKOJIOTUYECKHE CUCTEMBI»] |
|I[06aBI/ITL CTPOKY
|OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 34 | 0 [ 25 |



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

lpadumk NnpoBeseHNA OLEHOYHbIX NpoLeayp

10a 24.09.24 BrMonorna Kak KomnaeKkc Hayk TBOpYeckan paboTa
0 XMBOW Npupoae
10a 15.10.24 XMMHUYECKUIA COCTAB KNETKM npoBepoyHan paboTa
10a 18.03.25 OpraHu3sm KaKk bronormnyeckas TBOpYeckan paboTa
cuctema
10a 29.04.25 3aKOHbI HAaCNeACTBEHHOCTH npoBepoyHan paboTa
10a 20.05.25 CeneKkuus pacTeHui, npoBepoyHan paboTa
KMBOTHbIX U
MUWUKPOOPraHM3mos
11a 24.09.24 Teopwua asonoumn npoBepoyHan paboTa
11a 15.10.24 NoHAaTue Bna. Nonynauma npoBepoyHan paboTa
11a 19.11.24 MHoroobpasune opraH1M3moB npoBepoyHan paboTa
KaK pe3ynbTaT 3B0/0LMN
11a 18.02.25 Passutne Xn3HU Ha 3emne npoBepoyHan paboTa
11a 20.05.25 YenoseK 1 buocoepa TBOpYEcKan paboTa

YuebHo- METOANYCCKOC obecrieueHue

1. A.A Kamenckuii, E.A. Kpukcynos. B.B.[laceunuk. O6mas 6uonorus 10-11 xmaccer M.
Hpoda :2012

2. T.A.Koznopa. Temarnyeckoe u Moypo4yHoe IutaHupoBaHue no omonoruu 10-11 xmacc.
M. Dx3amen :2012.

3. depnepanbHbli KOMIOHEHT TOCYAApCTBEHHOIO CTaHAapTa oO0Iiero oOpa3oBaHUS 10
Ouosoruu.

4. TlpumepHass mporpamMma Mo OMOJOTMM cpenHero (MOJHOro) oomiero oOpa3oBaHUS
(0a30BbIil ypoBEHb)

5. N.B.JIsicenko . [Toypounsle miansl i npenojasareneil. Bonrorpan,2009.

6. Kamumnona I'.C. EI'D.

7. Ycombuea M.B. KonrponabHo u3aMeputenbHble Martepuanbl. buomormst 10-11 xiace,
Kyprasn, 2009

8. Cyxosa T.C. buonorus 6-11 knacc. Tectsl. M.: Ipoda, 2010.

9. Amnacracora JLII. CamocrosiTenbHBIE paObOTHI 10 001Iel omosoruu. M.: TIpoceenienue,
2012.

10. SAnyrenne C.A. MonyneHOoe oOyuenme Owonoruu. IlepBoe ceHTsiOpsi. buomorms.Ne
15,16,17,18,19,20,23,24\2005, 2,3\2012.

JlonomHuTENHHAS:

Bopowntos H. H., Cyxopykosa JI. H. DBomtorus opranudeckoro Mupa (paxyabTaTUBHBIHA
Kypc): YuebHoe nocobue st 10—11 kimaccoB cpenneit mkomsl. 2-e u3a. M.: Hayka,
MawmonTtoB C.I'. buonorus: [Tocobue ans nocrynaromux B By3sl. — M., 2012..

MULTIMEDIA - nonnepsxka kypca «O01ias Onoaorus»

1. JlaGopaTopHslif mpakTukyM. buonorus 6-11 knaccel ( yaueOHOE 31EKTPOHHOE W3IaHH

2 Mynbrumenuitnoe nocobue «1 C: llkona.buonorus 11 xmace»




3. Mynbstumeauitnoe nocooue «EI'D .buonorus .2024»

http://window.edu.ru

http://mmc.berdsk-edu.ru

http://edu.of.ru

www.alleng.ru/d/bio/bio
mml.3dn.ru/load/33-1-0-320
bio.fizteh.ru

www.chgaki.ru

ege09.ru/biology.php
basiceducation.ru/www.baseeducation.ru

[{udpobie 00pa3oBaTeIbHBIE PECYPCHI U PECYPCHI CETH HHTEPHET

1. «Emunas xomnexuus Ludbposeix O6pazoBarensubix Pecypcosy (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - Dnexrponusiii yueOHUK «bruomorusy.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue kaeTok
5. http://biokhimija.ru/lekcii-po-biohimii.html - ouoxumus
6. http://evolution2.narod.ru/index.htm - sBosrors

7. http://nrc.edu.ru/est/r4/ - Guonoruueckas KapTHHA MUPa
8. http://planete-zemlya.ru/ - ITnanera 3ems

9. http://ecologysite.narod.ru/index.html - sxomorwust

10. http://bio-nica.narod.ru/index.html - 6ronnka
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http://www.chgaki.ru/
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