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HOACHUTEJIBHAA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMMmbl MO OHOJOTMH TEOPETHUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAX0I0B K (DOPMHUPOBAHUIO COJAEpkKAHUS Yy4eOHOTo MpeameTa
«buonoruss» cocraBwin: KoHUeNnTyaidbHble mnonoxkenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJeH, colepKaHHs, pe3yJbTaToB OOy4YEeHHUS U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB, MOJIOKEHUS 00 00LIUX LENSIX U
NPUHIMIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSHUE CHCTEMbl CPEIHErO
oOmero oOpasoBanust B Poccuiickoii ®enepanuu, a Takxke MOJOKEHUS O
cnenugurke OMONOruM, €€ 3HaYCHUU B MO3HAHUM KUBOUM MPUPOJIBI U 0OEeCTIeUeHU!
CYILIECTBOBAaHUS 4YesloBeYecKoro obmiectBa. COIIaCHO HAa3BAHHBIM IOJIOKEHUSM,
oTpe/ieieHbl OCHOBHbIE (DYHKIIMH MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruum Ja€T NpeacTaBiIeHUEe O LesX, 00 oOluiei
CTpaTeruu OOy4YeHUs, BOCHHUTAHHS U Pa3BUTUSA OOYYAIOIIUXCS CPEICTBAMHU
yueOHoro mpeamera «buonorusi», omnpeaenser o00sA3aTeNbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pacopeleieHue Io pasjeiraM U Temaw,
PEKOMEHIYEMYIO TOCIIeIOBATEIHLHOCTh U3YYEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToMm
MEXIIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHUKH OOpa3oBaTEIIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaromuxcsl.

B nporpamvMe mo OuoNOrMM TakKe YYMTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHbIM U MPEAMETHBIM pe3yjbTaTam
oOydyeHuss B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Yy4eOHO-IO3HABATEIHHOU
NeSTENbHOCTU/Y4eOHBIX JCHCTBUN OOYy4YaIOMIUXCA IO OCBOCHHMIO COAEp>KaHUSA
OMOJIOrMYECKOTO 00pa30BaHMS.

B mporpamme no 6uosiorun (10—11 kiaccel, 0a30BBI YPOBEHB) peaIM30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B H3yYEHUU OWoJoruu, Ojarojgapsi 4yeMy B HeW
NPOCMATPUBAETCS HAMNPABICHHOCTh Ha pPa3BUTHE 3HAHWUW, CBSI3aHHBIX C
dbopMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33pEHUS, [EHHOCTHBIX
OpUEHTAIIMH JIMYHOCTH, FKOJIOTHUECKOTO MBIIUICHUS, TIPEACTABICHUN O 3J0POBOM
oOpa3e XM3HM M OEpeKHbIM OTHOIIEHHEM K OKpY’Kalollell NpUpOJHOU cpere.
[TosTomy Hapsiny ¢ U3ydeHHEM OOLIEOMOIIOTHYECKUX TEOPHid, a TakKe 3HAHUH O
CTPOEHUU JKUBBIX CHCTEM PA3HOT'0 PaHTa M CYNTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OHOJOTHUHU YIEICHO BHUMAHHUE WCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B MOBCEIHEBHOMN JKU3HU JIJISl PEUICHUS MPUKIIATHBIX 33714, B
TOM 4HCIIe: TPOMUIAKTUKN HACIEACTBEHHBIX 3a00JICBaHUI YEIOBEKAa, MEIUKO-
IE€HETHYECKOT O KOHCYJIbTUPOBaHUS, 000CHOBaHUs HKOJIOTMUYECKH
LIE€JIECO00Pa3HOro MOBEJIEHUS B OKpYXarolled NpPHUPOJHON Cpene, aHaau3a
BIIUSTHUSL XO3SUCTBEHHOW JCSATEIBPHOCTH YEIIOBEKA HAa COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX YKOCUCTEM. Y CHJICHHE BHUMAHUS K MIPUKJIATHON HAMPABICHHOCTH
y4yeOHoTr0 npeamera «bruonorus» mpoaMKTOBaHO HEOOXOAUMOCTHIO O0ECTICUCHUS
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oOpa3oBaHusA, KOTOpass mpenanonaraer (GopMUpoOBaHHE Yy  OOyYaroOmIMXCS
CIIOCOOHOCTH aJallTUPOBAThCS K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpeaHero ooOmero o0pa3oBaHUS 3aHUMAET BaKHOE
Mecto. OHa oOecrneunBaer QopMUpoBaHUE y OOYYAIONIMXCS MPEICTABICHUN O
HAay4YHOM KapTUHE MHpa, paciiupseT U 0000LaeT 3HaHUSA O >KMBOW MpUpoie, €€
OTJIUYMUTENIbHBIX TMpPHU3HAKAX — YPOBHEBOW OpraHU3allid U 3BOJIOLUHU, CO31AET
yCIOBUS  JUISi:  TO3HAHMSI  3aKOHOB  JKMBOW  MpUpOIbl,  (OpMHpPOBAHUSA
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 30pOBOTO U Oe3omacHoro obpasza
KHU3HHU, IKOJIOTMUYECKOTO MBIIICHUS, IEHHOCTHOI'O OTHOILIEHUS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbioe 3HaueHne OUONIOTUsSl UMEET TAKXKe ISl PeIIeHUs BOCIUTATEIbHBIX U
pa3BHBAIOIIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COLHUAIM3ALUU
oOyuaromuxcs. M3ydyenne 6monorun obecreynBaeT ycioBus JUisi (popMupoBaHus
UHTEIJICKTYalbHbIX, KOMMYHHUKAIMOHHBIX W HMH(POPMAIMOHHBIX  HaBBIKOB,
ACTETHUYECKOM KYJIbTYpPbI, CIIOCOOCTBYET MHTErpalMi OWOJIOTMYECKUX 3HAHUU C
NPEJICTABICHUSMU U3 JPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTU, (QU3UKU, XUMHUH
u reorpaduu. Ha3zBaHHbIE MOJOXKEHUS O MpeAHA3HAYECHUH Y4eOHOro MpeaMeTra
«buonorus» CcOCTaBMWJIM OCHOBY /i ONpENETEHUsT MOAXOIOB K OTOOpYy W
CTPYKTYpPUPOBAaHHMIO €ro COAEpKaHUsS, MPEICTABICHHOTO B IpPOrpaMMe IIO
OHMOJIOTUH.

Otb6op comepkanusi yuyeOHoro mpeamera «buosorus» Ha 0a30BOM YypOBHE
OCYIIECTBJIEH C TMO3ULUNA KYJIbTYpOCOOOpPA3HOrO0 TOJXO0Ja, B COOTBETCTBUHU C
KOTOPBIM OOydYaromuecss MOJDKHBI OCBOUTH 3HAHUS W YMEHHS, 3HAUYUMBbIC JIA
dbopMupoBaHusi 00mIeH KYJIBTYpbI, OMNPEACIAIONME aJIeKBAaTHOE TIOBEICHHE
YeJIOBeKa B OKPYJKAroOIIeH MPUPOJHON cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOMU
KU3HU W TMPAKTUYCCKOU aesaTeabHOCTH. Oco00oe MECTO B ATOW CHCTEME 3HAHHM
3aHHUMAIOT 3JIEMEHTHI CO/IEPIKaHUA, KOTOPBIE CIy’KaT OCHOBOM /Ui (POpMUPOBAHUS
MPEJICTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHE MHUpa U
LHEHHOCTHBIX  OpPUEHTAIMSIX  JUYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHHU3allUU
OMOJIOrMYecKOoro 00pa3oBaHusl.

CTpyKTypupOBaHHE COAEpPKaHUS Y4YEOHOro Marepuaja B Iporpamme I0
OMONOrMM OCYIIECTBICHO C YY€TOM MPUOPUTETHOIO 3HAYEHHS 3HAHMM 00
OTJIMYUTENIBHBIX OCOOCHHOCTAX JKUBOW MPUPOJBL, O €€ YPOBHEBON OpraHU3aLUN U
ABOJIIOLIMHU. B COOTBETCTBHUM C 3TUM B CTPYKType yuyeOHoro npeamera «buosorus»
BBIJICJIEHBI CIIEYIOIINE COJEpKaTeIbHble JIMHNN: «bruonorus kak Hayka. Metozasl
HAy4HOIo Mo3HaHusm», «Kietka kak Omosiormueckas cucrema», «OpraHu3zM Kak
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«OBOJIOLMS )KUBOM IPUPOIBD, « IKOCUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTH».
Lenps u3yuenusa yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE —
OBJIaJilcHuEe  OOy4YaloIUMUCA  3HAHUSMU O  CTPYKTYpHO-(QYHKIIMOHAIBHOU
OpraHM3alMiy >KUBBIX CHCTEM pa3HOrO0 paHra ¢ NOpUOOpEeTeHHuEe yMEHUM
UCIIOJIb30BaTh 3T 3HAHUS AJI1 FPAMOTHBIX ACHCTBUH B OTHOUIEHMH OOBEKTOB
’KUBOM MPUPO/IBI U PELLICHUS PA3INYHBIX )KU3HEHHBIX MTPOOIIEM.
Joctxenue 1enu uzydeHus yueoHoro npeamera «buornorus» Ha 6azoBom

YpOBHE 00€CTIEUnBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIONIUMHUCS CUCTEMbl 3HAHUM O OHOJOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBWiIaX, CIyXalluX OCHOBOU
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOpa3uu U OCOOEHHOCTSX YKUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIlMH, BBIJAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBanue y oOy4aromuXcs TMO3HABATEIbHBIX, MHTEIUICKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMPOIIECCE aHadu3a JaHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TMOAXOAOB K HM3YYCHHIO >KUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpPraHU3AIINH;

CTAQHOBJICHHE Y OOydYaromuxcsi oOIed KyJabTyphl, (YyHKIHOHAIBHOM
IPAaMOTHOCTH, Pa3BUTHE YMEHUM OOBSICHATH M OIEHUBATH SBJICHHUS OKPY>KAIOIIETO
MHpa >KHWBOW TMPUPOJBl HAa OCHOBAHMM 3HAHUN U ONBITA, TMOJYYCHHBIX IMpHU
U3y4YeHUU OHOJIOTHUH;

dbopmupoBaHue y OOy4YarOIIMXCS YMEHHH WIIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTHYCCKOW JEATCIIBHOCTH 4YeJOBeKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpOoOHOTEXHOIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH ITO3HAHHS YEJIIOBEKOM KHUBOU
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOIOICHHS dTHUCCKHUX
HOPM IpU MPOBEACHUN OMOJIOTHYECKUX UCCIICTOBAHUM;

OCO3HAHUE IIEHHOCTH OHWOJOTMYECKUX 3HAHUM JJI1 TIOBBIIICHUS YPOBHS
AKOJIOTHYECKOH KYIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

IpUMEHCHHE TTPHOOPETEHHBIX 3HAHUW M YMCHHM B TIOBCEIHEBHON JKM3HH IS
OIIEHKH TMOCJICJACTBUM CBOEH JESITEILHOCTU 10 OTHOIICHUIO K OKPY’KaIoIIeH cpene,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHWE U COONIOJCHHE Mep NPOPUIAKTUKH
3a00JIEBaHUI.

B cucreme cpemnero o6Gmiero oOpaszoBanus «buonorusy», m3ydaemas Ha
0a30BOM YpOBHE, SBIAECTCS OOS3aTEIbHBIM YYCOHBIM MPEIMETOM, BXOJSIINM B
COCTaB MpeAMEeTHOU o0JacTh «ECTeCTBEeHHO-HAYYHBIE TTPEAMETHIY.
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otBoauTCs 68 yacoB: B 10 kimacce — 34 vaca (1 yac B Heaento), B 11 kmacce — 34
yaca (1 yac B Heziel0).
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COAEPKAHME OBYYEHUA
10 KVIACC

Tema 1. BuoJiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTUM ¢ OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueil, 3TUKOM, ICTETUKON U MpPaBOM.
Ponr Ouonorun B (OpMUpPOBAHUM COBPEMEHHOW HAy4YHOW KapTHHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

Metobl TO3HAHUS KUBOM TIPUPOJIBI (HAOII0ICHUE, SKCIIEPUMEHT, OMKMCAaHHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKas oOpaboTka
JAHHBIX ).

JdeMoHcTpanmu:

[Toptperst: Y. Japsun, I'. Mennens, H. K. Konbuos, /. Yorcon u ®@. Kpuk.

Tabmuiel u cxeMbl: «MeTOAbI MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHblie ¥ IpaKTHYeCKUe padoThbI:

[Ipaktudeckass pabora No 1. «Mcmonp3oBaHuE pa3IMUHBIX METOAOB IIPH
U3YUYEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. ’KuBble cucTeMbI M MX OPraHU3AIUSL.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTaHUYECKON IPUPOIBI.

CaolicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YPOBHH OpraHU3alud OUOCUCTEM:
MOJIEKYJISIDHBIA, KJI€TOYHBIM, TKAHEBbIM, OPraHU3MEHHBINA, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKUI ), OMOChEepHBI.

JdeMoHcTpanmnu:

Tabnuiel u cxembl: « OCHOBHBIEC IPU3HAKH JKU3HUY, «YPOBHU OpraHU3alUN
YKUBOU MPUPOIBI».

O6opynoBanue: moaens Mosiekyibsl JJTHK.

Tema 3. Xumuveckuii COCTaB ¥ CTPOEHHE KIETKH.

XUMUYECKUA COCTAaB KJIETKA. XHMHUYECKUE DIIEMEHTBI: MaKpOAJIEMEHTHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI M MHUHEpaJbHBIX BewlecTB B Kkierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u crpoeHue 0O€IKOB. AMUHOKUCIOTBI — MOHOMEPBI OEIKOB.
He3zameHnumbie 1 3aMEHUMbIE aMUHOKHUCIIOTHI. AMUHOKHUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€JIKOBOW MOJIEKYJbl (TepBUYHAsA, BTOPHUYHAs, TpPETHUYHAs U
YEeTBEPTUYHAA CTPYKTypa). XHUMHUECKue CBoiicTBa OenkoB. buomornueckue
byHKIIUN OENKOB.
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aKTUBHBIA IIEHTp, cyOcTpaTHas crneuupuuHoctb. KodepmenTsl. BuramuHsbl.
Otnnuust pepMEHTOB OT HEOPTraHUUYECKUX KaTaIn3aTOPOB.

VYrneBoabl: MoHOcaxapuiabl  (TJI0K03a, pubo3a ©  Je30KCHpuO03a),
aucaxapuabl  (caxaposa, JaKTo3a) M MoJucaxapuibl (Kpaxmal, TJIMKOTeH,
1esuIoI03a). buonornvyeckre GyHKIMH YTIIIEBOIOB.

Jlunupael:  TpuraMuepuabl, Qocdoaunuasl, crepounbl. ['mapoduabHO-
ruapodoOHbie cBoicTBa. buonormyeckue ¢yHkuuu JaunuaoB. CpaBHEHHE

yIJI€BOJIOB, OEJIKOB U JIUIUJIOB KAK HICTOUHUKOB SHEPIUH.

HyxnennoBele xkucnorsl: JJHK w PHK. Hykineornasr — MoHOMEpBI
HyKJIeuHOBbIX KHCIOT. Ctpoenne u pynkuuu JAHK. Ctpoenue u ¢pynxuuun PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

[Mutonorus — Hayka o kieTke. KiietouHasi Teopusi — IpuMep B3aUMOICHCTBUS
ujel u (HaKToB B HAYYHOM MTO3HAHUHU. MeTOo/Ibl U3yUeHHUS KIIETKH.

Knerka xkak menoctHass >kuBas cucrtema. OOmme mnpu3HAKK KIETOK:
3aMKHYyTas HapyxHas MemOpana, moiyiekyiabl JIHK kak renernueckuii ammapar,
cUcTeMa CHHTe3a Oenka.

Tunel KJIETOK: JyKapuoTUYecKas U mpokapuotuyeckas. OCOOCHHOCTH
CTpoeHUusl TpokapuoTudeckod kieTku. Kierounas crenka Oaktepuil. CTpoeHue
ADYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIWYMUS PACTUTEIBHOM, JKUBOTHOW U
IpUOHOMN KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmaruyueckas memOpana, e€ cpoictea u ¢pyHkiuu. [{lutomnasma u eé
opranouasl. OmgHoMemOpaHHbie opraHowabl kietku: OIIC, ammapar I'ombmxw,
nu3ocoMbl. [lonyaBTOHOMHBIE OpPraHOMIBI KIETKU: MHUTOXOHIPHUH, IJIACTUIBI.
[IpoucxoxxaeHne MHUTOXOHApPUH W TulacTul. Buapl mactun. HememOpanHbie
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOIU, PECHUYKH,
KryTUKH. OYHKIIUU OPTaHOUIOB KJIETKU. BKiIroueHus.

Snpo — perynsaropHbiii eHTp kiaeTku. CTpoeHHe snpa: suepHas o00JI0YKa,
KapuoIuia3ma, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHcopT BEIECTB B KJIETKE.

JdemoHcTpauuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lllneinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Juarpammsel:  «PacnpenesieHMe XMMUYECKMX 3JEMEHTOB B HEXKHMBOU
npuponae», «Pacnpenenenne XuMHUYECKUX JIEMEHTOB B )KUBOU ITPUPOIEY.

Tabmuter u cxembl: «llepuonnueckast TabnuIa XUMHUYECKUX DJIEMEHTOBY,

«CTtpoeHue MOJIEKyJIbl BObI», «brocuaTes 6enka», « CTpoeHrne MOJIEKYJIIbI OClKay,
«Ctpoenne pepmenta», «HyknennoBwie kuciotel. JJHK», «CTpoenne MoaeKysbl
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AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTpoeHue )KMBOTHOM KJ'ICTKI/I‘,
«CTpoeHUEe paCTUTENBHON KIETKH», «CTpOoeHHWE MPOKAPUOTHUYECKOU KIIETKU,
«CTpoeHue aipa KIETKU», «YTIIeBOAbD, «JIumuab.

O6opynoBaHue: CBETOBOM MMKPOCKOI, OOOpYJOBaHUE JMJi1 MPOBEICHUS
HaOJIIOJICHUM, HW3MEPEeHMM, DKCIIEPUMEHTOB, MUKpOIpenapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble U IpakTHYecKUue padoThbl:

Jlaboparopnast pabora Ne 1. «/3ydyeHue KaTadIUTHYECKOW aKTUBHOCTU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanas3bl)y.

JlaGopatopHast pabora No 2. «l3ydeHuwe cCTpoeHHsI KIETOK pacTeHUH,
KUBOTHBIX M OaKTepUil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpEernaparax u HX
OTIHCaHUE.

Tema 4. ZKuzHenesiTeJIbHOCTDH KJIETKH.

O6MeH BerecTB, WM MeTaboau3M. AcCUMIIIAIMS (TIIAaCTUYECKUM 0OMEH) U
JUCCUMIISIITUSL  (QHEPTEeTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO IMpoIlecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHUs BEIIECTB W JHEPIHMM B TMOHUMAHUHU
MeTabor3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOGHBIN U rerepoTpodHbiid. Poib ¢pepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemHOBasg ¢a3pl (orocuHTe3a. Peakiuu
doTocunTe3a. IPpekTuBHOCTh GoTOCHHTE3a. 3HAUCHUE (HOTOCUHTE3A IS KU3HU
Ha 3emuie. BiusiHue yciioBuii cpeqsl Ha (OTOCHHTE3 U CIOCOOBI MOBBIMICHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UpPYIOInue OakTepru. 3HAaUeHUE XEMOCHUHTE3a IS
KU3HU Ha 3emIie.

DHepreTuueckuii oOMeH B KJeTke. PaciiernieHue BelecTB, BBIACICHHUE H
AKKyMYJIMPOBAaHHE DHEPrUM B KJIETKE. OTambl JSHEPreTUYECKOro oOMeHa.
['mukonus. bpoxenue m ero Buabl. KUCIopogHOE OKHCIECHHE, WM KIETOYHOE
JIbIXaHHE. OxkucnurenbHOe dbochopunupoBaHue. O¢ddexTuBHOCTH
AHEPreTUYEeCKOro OOMeHa.

Peakniun wmatpuuyHoro cumHTe3a. ['eHetmdeckas wuHdopmamms wu JIHK.
Peanuzanust reHetmdeckoil uMHPOpMaAnMM B KJIETKE. | @HETHYECKUH KOJ U €ro
cBoicTBa. Tpanckpuniusi — matpuunblii cuate3 PHK. Tpancnsiuust — Guocunres
Oenka. Otambl TpaHchsuuu. KoawpoBanue aMuHOKHUCTOT. Pombs pubocom B
OouocuHTese Oenka.

Heknerounsie ¢hopmbl sxu3Hu — BUpYCHl. Mctopus oTkpeitus BupycoB (/. U.
WNBanoBckuii). OCOOEHHOCTM CTPOEHHUS] U HKM3HEHHOTO LHKJIa BHPYCOB.
bakrepuodaru. bone3nu pacteHuil, >KUBOTHBIX U YEJIIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynogedunura yenoseka (BUY) — Bo3doynurens CIIN/a.
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OGpaTHas ~ TpaHCKpMILMs,  peBeprasa W  uWHTerpasa.  [IpoduiakTy s>

pacrpoCTpaHEHUsI BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpanmu:

IToptpersr: H. K. Konbnos, . Y. UBanosckui, K. A. Tumupsses.

Tabmuipl u cxembl: «Tunel nutanus», «Metabonuzm», «MUTOXOHIPUSY,
«HepreTudyeckuii oOMen», «Ximoporact», «Dorocunre3», «Ctpoenue JJHK»,
«Ctpoenue u GyHKIIMOHUPOBaHUE TeHay, «CuHTE3 0enkay, « 'eHeTuUeCKU Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbl nuki supyca CIIN/da,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenue JJHK u tpanckpumnmsy,
«buocunTtes 6enkay, «CTpoeHue KIETKN», MoAeb cTpykTypbl JIHK.

Tema 5. Pa3MHoOKeHNe 1 HHAMBUIYAJbHOE PA3BUTHE OPraHNU3MOB.

Knerounslii 1muki, wium >KU3HEHHBIM LMK KiIeTku. MHTepdaza um mMuTos.
[Ipormecchl, mpotekatonue B uHTepdasze. Perukaius — peakuus MaTPUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBI Ha0Op — KapUOTHII.
JlunmonaHBIA M TalUIOWJAHBIA ~ XPOMOCOMHBICE  HaOOphl.  XpOMATHIIBI.
[{uTosOrMUECKHE OCHOBBI PAa3MHOXKEHUA W  HMHAUBHUAYAJIBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenue knetkn — muto3. Craauu mutoza. llpoueccsl, nmpoucxonsdiiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3a.

[Iporpammupyemas rubesnpb KJISTKH — aroITo3.

@dopMbI pa3sMHOKEHHUS OPTaHU3MOB: Oecrooe u mojoBoe. Buabl 6ecnonoro
Pa3MHOXKEHUS: JE€JIEHUE HaJABOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIOHWPOBAHUE
OpraHMU3MOB, €r0 3HAYEHUE JJIS1 CEJEKIIUH.

[TonoBoe pa3MHOXKEHHUE, €T0 OTIAUYHS OT OECTIOIOTO.

Meito3. Cragum Mmeito3a. IIporecchl, nmpoucxoisiinue Ha CTagusiax Menosa.
[ToBenenne xpomocom B meno3e. Kpoccunrosep. buonormyeckuit CMbICT U
3HAYEHHUE MEeHo03a.

ameTtorenes — mporecc 00pa3oBaHUS TIOJNOBBIX KJIETOK Y JKHBOTHBIX.
[TomoBbie kene3bl: CeMEHHUKU U SUYHHKUA. OOpa3oBaHHE M Pa3BUTHE IMOJIOBBIX
KJIIETOK — TaMmeT (CIepMaro30u]l, SIMIEKIEeTKa) — CIIEpMATOr€He3 U OBOIEHE3.
OcCOOEHHOCTH CTpOEHHUS SAWIEKIETOK W CcrnepMaro3ouaoB. OmioI0TBOpPEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOTeHE3). OMOpPHUOHAIBHOE pa3BUTHE
(amOpuorenes). JTanbl YMOPUOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAILHOTO PAa3BUTHS: MPsIMOE, HENpsiMOe (JTMYMHOYHOE). BrnusHue
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YPOZICTBaA.
Poct u passurne pacrenuil. OHTOreHe3 IIBETKOBOI'O PAaCTEHUSA: CTPOEHUE
CEMEHH, CTaIUH1 PA3BUTHSL.

JdeMoHcTpanmu:

Tabmuupl u cxembl: «POpMbl Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHUE
pacteHuit», «Jlenenue kietku Oaktepuity, «CTpPOCHHE TOJIOBBIX KIETOK,
«Ctpoenne xpomocoMbl», «Knertounsiii nukny, «Permnmukanus JHK», «Murtos»,
«Meinosz», «llpsmoe u HenpsAmoe pa3zBuTHE», «['aMeTOreHe3 y MIICKOIUTAOIIUX U
YenoBeKa», «OCHOBHBIE CTaIUN OHTOTCHE3a».

O6opynoBanue: MHKPOCKOTI, MHUKPOIPENapaThl «CriepmMaTo30u/ bl
MJIEKOTTUTAIOIIETO», «SHIEeKIeTKa MIEKONUTarero», «Kapuokrnues B KIETKax
KOpeIllKa JyKa», MarHuTHas MoJAelb-anruiukanus «J/lenenue KiIeTku», MOJEeNb
JTHK, mozaenb MetadazHoilt XpOMOCOMBI.

JlaGopaTopHblie ¥ IpaKTHYeCKUe padoThbI:

Jlaboparopnast pabora Ne 3. «HaGmromeHne MuTO3a B KIETKaX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabota Ne 4. «M3yueHue CTpOEHHS TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacjieicTBEHHOCTh U H3MEHYUBOCTH OPTaHU3MOB.

[Ipenmer u 3amaun renetuku. Mcropus pa3sutus reHeTuku. Poib nuronoruu
U OMOpPUOJIOTUM B CTAaHOBJIICHUM Te€HETHUKHU. Bkiaa poccuilckux u 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAsl TEeHETHKU (TUOPHUI0IOTHUYECKUH,
HUTOTC€HETUYECKUM, MOJNEKYJISIpHO-TeHEeTU4YeCKUii). (OCHOBHBIE T€HETHUUYECKHUE
noHATHS. ['eHeTndeckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE ['. MeHnnaenem.
MonorubpuaHoe CKpemMBaHue. 3aKOH €IUHO-00pa3uss THOPUIOB MEPBOTO
nokoneHus. IlpaBuno gomuHUpoBaHUs. 3aKOH pacCIICIUICHHUS [PU3HAKOB.
I'unioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBHUCHMOTO  HACICIOBAHHS
npu3HakoB.  lluToreHerwueckre  OCHOBBI ~ JUTHOPHUIHOTO  CKPEIIMBAHUS.
AHanm3upyroniee cKkpemuBaue. Mcnonp30Banne aHaNM3UPYOIIETr0 CKPENMBAHUS
JUTs1 OTIpEe/IeNIeHHs] TeHOTUIIa 0COOU.

CuemienHoe  HacneioBaHwe mnpuszHakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HacJIeIOBaHUIO TeHOB. HapylmeHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCHHI OBEPA.

XpOMOCOMHasI TEOpHUS HACJIEICTBEHHOCTH. | €HETHYECKHE KAPTHI.
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C

I'enetrnka mosia. XpoMOCOMHOE OMNpEAEICHUE Moya. AyTOCOMBI U I0JIOBS
XpomocoMmbl. ['oMorametrHele M TeTEeporaMeTHble opraHu3Mmbl. HacnemoBanue
MPU3HAKOB, CLEIUICHHBIX C I1OJIOM.

HN3menunBOCTh. BUBI I3BMEHUYMBOCTH: HEHACJIEICTBEHHAS W HACJICICTBECHHAS.
Ponp  cpenbl B HEHACHEACTBEHHOM  U3MEHUYMBOCTH.  XapaKTEpUCTUKA
MOU(DUKAIUOHHON U3MEHUUBOCTH. BapuanimoHHBIN psijy U BapuallMOHHASI KPUBAs.
Hopma peakunun npuszHaka. KoauuecTBEHHBIE M KAaYE€CTBEHHBIE MPU3HAKH M UX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBennas, wiad TeHOTHIWYECKas, HW3MEHYMBOCTH. KomMOuHaTHBHAas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM Mpolecc — OCHOBA KOMOWHATHBHOM
U3MEHYMBOCTU. MyTanoHHas u3MeHUnBOCTh. Kitaccudukaiys MyTaruii: reHHbIE,
XpOMOCOMHBIE, TeHOMHbIE. YacToTa ¥ NMpU4YrHbBI MyTanuid. MyTareHasie (haKkTophI.
3aKOH rOMOJIOTUYECKUX PSIZI0B B HacaeACTBeHHON n3menunBocty H. . BaBunosa.

BHesnepHas HacIeCTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uyenoeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl T€HETHKU
YeJIOBEKA: TeHeaIOTHYECKUM, OJU3HEIOBBIM, [IMTOICHETHYCCKHI, OMOXUMHYCCKUH,
MOJICKYJISIPHO-T€HETHYECKHU. CoBpemMenHoe ONPELICIIEHUE FeHOTHUMA:

MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIJIE C MOMOIIbIO
[M[[P-ananu3a. HacnencTtBeHHnble 3a00JieBaHUS YEIOBEKA: TEHHbIE OOJE3HH,
0OJIE3HU C HACJEACTBEHHOM MPEIpacroyioKEeHHOCThIO, XPOMOCOMHBIE OO0JE3HHU.
Comarnueckue u reHepaTuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHLHIBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTHKH, MPOPUIAKTUKU U JICUCHUS T€HETUYECKUX
Oone3Heil. MeanKo-reHeTHYecKoe KOHCYJIbTUPOBaHUE. 3HAUCHHE MEIUIIMHCKON
TCeHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUN YeTTOBEKA.

JdeMoHcTpanmnu:

IToptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBuios.

Tabmumer  w cxeMbl:  «MOHOTHMOPHJIHOE  CKpCIIMBaAaHUE H  €ro
LIUTOI€HETUYECKAs] OCHOBa», «3aKOH pACIICIUICHHS M €ro LUTOreHeTUYecKas
OCHOBa», «3aKOH YHCTOTBHI  TaMmeT», «JlurubpumHoe  CKpelMBaHUEY,
«l{uTonornueckue OCHOBBI JTUTHOPUTHOTO CKpEILIUBAHUSAY, «Meiiosy,
«B3auMoencTBUE  aJUIEBHBIX TE€HOBY», «l'€HEeTMYEeCKHEe KapThl pPaCTECHUH,
KUBOTHBIX U 4elloBeKay», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HAacJeAOBaHUS,
CUEIJIEHHOrOo ¢ mnonom», «KapuoTumbl 4YenoBeka W KUBOTHBIX», «Buabl
W3MEHYHUBOCTHY, «MoaudukannoHHas W3MEHYHBOCTHY, «HacmemoBanue pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTarmoHHAsI N3MEHUYUBOCTHY.

O6opynoBanue: MoaenH-anIuUIMKA  «MOHOTHOPHUIIHOE CKpEITUBAHUECY,
«Henonnoe nomuHupoBaHue», «Jurubpunnoe ckpeuuBanue», «llepekpéct
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XpOMOCOM», MUKPOCKON W MHKpornpenapaT «Jlpo3zopuna» (HopMma, MyTaluu
(OpMBI KPBUIBLEB U OKpPACKHU Tena), repOapuil «I'opox moceBHON.

JlabopaTtopHble U IpaKTHYecKHe padoThbI:

Jlaboparopnast pabota Ne 5. «M3ydeHue pe3yabTaToB MOHOTHOPUIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIIbI HA TOTOBBIX MUKpPOIIpENapaTaxy.

Jlaboparopnas pabota Ne 6. «M3yyenue MmoanpuKamoOHHON N3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psiia U BApUALIMOHHON KPUBOI.

JIaGopatopHas pabora Ne /. «AHanu3 MyTauuil y Apo30(uibl Ha TOTOBBIX
MUKPOITIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHHE W aHaIU3 POJOCIOBHBIX
YEJIOBEKay.

Tema 7. Cestexuusi opranu3MoB. OCHOBBI O0HOTEXHOJIOT M.

Cenekuus Kak Hayka U MPOLECC. 3apOKICHHUE CENEKIMH M JTOMECTHKALMS.
Yuenne H. W. BaBuioBa o0 1eHTpax TMPOUCXOXKICHUS W MHOTO0Opa3us
KyJbTYPHBIX pacTeHui. LIeHTpbl MpOUCXOXKACHHS JOMAIIHUX XUBOTHBIX. Copr,
nopoja, MTaMM.

CoBpeMeHHbIe METOIbI ceNeKIMU. MacCoBbI U MHIMBUIyaJIbHBIA OTOOPHI B
CEJEKIIMM pPAcTeHUM M KUBOTHBIX. OlleHKa 53KcTepbepa. bim3kopoacTBeHHOE
ckpemBanue — HMHOpuAMHT. Yuctas nuHug. CKpenIMBaHUE YHUCTHIX JIMHUMA.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBEeHHOE CKpelMBaHUE — ayTOPHJIMHT.
Otnanéunas rtulOpuausanus u e€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
NOJIyYEHUE TOJUIUIOUAOB. JOCTMKEHHS CENEKIUU paCTeHHl, MXWUBOTHBIX U
MUKpPOOPTaHU3MOB.

buorexHonoruss kak oOTpacib NPOU3BOACTBA. ['€HHAass WHXKEHEpUs. OTambl
co3nanus pexomOuHantHOW JIHK w® TpaHcreHHsix opranusmoB. KierouHas
uxeHepus. Kinetouneie KynbTypbl. MUKPOKIOHAJIBHOE Pa3MHOKEHUE PACTECHUM.
KiioHnpoBaHHe BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okonoruyeckue M dTMdeckue  mpodmembl. MO  —  reHeTHuYecKH
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JleMoHCcTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuet u cxemsl: kKapta «LleHTpBI TPOMCXOXKIEHUS W MHOTOOOpa3Hs
KyJbTYpPHBIX pacTteHuil», «Ilopoasl ToMalHUX KUBOTHBIX», «CopTa KyIbTYpHBIX
pacrenuity, «Otnanéanas ruopuausamnus», «Padoter akagemuka M. @. MBanoBay,
«llonmummonaus», «OOBEKTh OUOTEXHOJNOTUNY», «KIleTOUHbIE KyIbTYyphl H
KJIOHMpOBaHUe», «KOHCTpynpoOBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISIKH TUI0JIOB U KOPHETJIOOB JUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTenuil, repbapuit «CeabCKOX03SIUCTBEHHBIE PACTCHUS».
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JlabopaTtopHble U IpakTHYecKHe padoThbI:

Okckypcuss «OCHOBHBIE METOABI M JOCTHIKEHUS CEJIEKUUU PACTEHHU H
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHILNIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  yYaCTOK, B TEIUIMYHOE  XO3SCTBO, J1ab0OpaTopuro
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBo1IOIIUOHHAS OMOJIOTHS.

[IpeanochIKu BO3HHUKHOBEHUS SBOJIOIMOHHOW TEOPUU. DBOJIIOIMOHHAS
Teopusi U e€ MecTo B Ouosoruu. BiusiHue SBOJIOIMOHHOW TEOPUU HA Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerenscTBa HBOMONUU. [lameoHTOIOrHYECKHE: MOCIEI0BATEIBLHOCTD
MOSIBJICHUST BUJOB B TMAJE€OHTOJIOTUYECKOM JIETONUCH, TIEPEXOJHbIE (HOPMBEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Giaop MaTEPUKOB U OCTPOBOB.

OMOpHOIOTHYECKUE: CXOJCTBA M Pa3au4usi AMOPHUOHOB pa3HBIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIBPHO-aHATOMUYECKHE: TOMOJIOTHMYHBIC, AaHAJIOTUYHbBIC,
pyIMMEHTapHbIC OpTaHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUUECKHE: CXOJICTBO
MEXaHU3MOB HACJEJACTBEHHOCTH U OCHOBHBIX METAa0OJIMYECKHX MyTell y BceX
OpTaHU3MOB.

OpomtounonHass Tteopuss Y. Jlapeuna. IlpennochbUikd BO3HUKHOBEHHS
napBUHU3MA. J[BWDKYIIME CHUIIBI HBOJIONUU BHUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE TPU OrPAHUYEHHOCTH PECYPCOB, HeompeaenéHHas U3MEHUYHBOCTb,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBINH O0TOOD).

Cunretnyeckas teopus 3Boonnu (CTI) u €€ OCHOBHBIE MOJOKEHUS.

MuxkposaBosorus. [lomymsiius kak eAMHUIA BUA U SBOJIOLHUU.

JIBxymue cuibl (pakTophbl) SBOJIOIUK BUAOB B NMpHUpoje. MyTallMOHHBINA
npolecc M KOMOWHATMBHAs W3MEHYMBOCTb. llomymsiiimoHHBIE BOJHBI U Jpeiid
reHoB. M30s1ust U MUrpamusi.

EctecTBeHHBI 0TOOp — HampaBisoOmUA (QakTop dBOMIONUUA. DOPMEI
€CTECTBEHHOTO 0TOOpA.

[TprcnocOOIEeHHOCTh OPraHU3MOB KaK pe3yibTaT ABOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNIA Y OpraHu3MOB. ApoMOpG03bl ¥ HIHO-aTANTAIIHH.

Bun wu BumooOpazoBanme. Kpurepuum Buga. OcHoBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONUHU:  (prsieTHdecKas, IUBEpreHTHAs,
KOHBEPreHTHas, mapajuienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxaeHue oT HecleuHaln3upOBaHHBIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AJanTuBHAs paydalysl.

JdemMoHcTpauuu:
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[oprpersr: K. Jlunneit, XK. B. Jlamapk, Y. lapsun, B. O. KoBaneBckuil, S
M. bap, . I'ekkensb, . Mroep, A. H. Ceepuios.
Ta6muis! 1 cxeMbl: «Pa3BUTHE OPraHUYECKOrO MUPa Ha 3eMiie», «3apobIIu

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «DopMmbl  OOprOBI 32
cylecTBoBaHue», «EctecTBeHHbI 0TOOP», «MHOrooOpasue COpToB pacTeHUI»,
«MHoroo6pasue  mopoA  KHUBOTHBIX, «Tonyssiuny, «MyTtanuoHHas

U3MEHYUBOCTHY, «ApoMopdo3b», «nuoananramumny, «O0mas aereHepaimsy,
«/IBmxkymme cunbel sBosouuny, «Kapra-cxema wmapmpyra mnyremectBus Y.
Hapsuna», «bopsba 3a cymecrBoBanue», «lIpucnocobIeHHOCT, OPraHUu3MOBY,
«["eorpaduueckoe BunooOpazoBaHue», « IKOJIOTUYECKOE BUI000PA30BAHUE).

O6opynoBaHUEe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPACKH,
HA0Op TUIONIOB M CeMsiH, Koyuiekiusa «[IpuMepbl 3alIUTHBIX TPUCTOCOOJICHUM Y
KUBOTHBIX», MOJeTb «OCHOBHBIC HAMPABJICHUS IBOJIIOIUNY, OOBEMHAS MOJIEIb
«CTpoeHue roJiIoOBHOTO MO3ra O3BOHOUYHBIX).

buoreorpaduueckass kapra wmupa, KoJuiekius «DOpMbI COXPaHHOCTH
HUCKOMAEeMbIX JKMBOTHBIX W pacTeHU», Mojenb ammukauus «llepexpéct
XpOMOCOM», BIaKHble mnpenapaTbl «Pa3Butue HacekoMmoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «JIpo3zoduia» (Hopma, myTaruu (GOpMbI KPbUIBEB U
OKpacKH TeJia).

JlaGopaTopHblie M MpakTH4YecKue padoThbl:

JlaGopatopHast pa6ora Ne 1. «CpaBHeHuE BHUAOB MO MOP(}HOIOTHYECKOMY
KPUTEPHUIO».

JlaGopatopHast pabora Ne 2. «OmnucaHue MPUCITIOCOOJICHHOCTH OpraHU3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME M Pa3BUTHE KU3HU Ha 3eM.Ie.

JloHay4dHbIE TIPEACTABICHUS O 3apOKICHUM KU3HU. HayuHble THUNOTE3BI
BO3HMKHOBEHHUSI JKM3HU Ha 3emje: aOuoreHe3 © MaHClepMusi. XUMHUYecKas
HBOMIOIUS. AOHMOTEHHBI CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPTaHHMYECKHX.
DKCIEpUMEHTAIIBHOE MOATBEPKIACHUE XUMUYECKON 3BoIIolMH. HavanbHble 3Tarbl
o6uonornyeckoit »Bonroruu. ['mmoreza PHK-mupa. @opmupoBanne mMeMOpaHHBIX
CTPYKTYP W BO3HUKHOBEHME NPOTOKJIETKHU. lIepBble KIETKM M MX 3BOJIOLUA.
@opMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emuie 1o 3pam U nepuonaM. Kartapxeil. Apxeiickas u
nporepo3oiickas dpbl. llaneosoiickass spa u €€ mnepuoabl: KeMOpPUNCKUH,
OPJAOBUKCKHM, CHUTYPUICKHM, NIEBOHCKU, KAMEHHOYTOJIbHBIA, IEPMCKUH.

Me3030iicKas 3pa u €€ NepUoIbl: TPUACOBBIN, FOPCKU, MEJIIOBOU.

KaiiHo30iickass 3pa u €€ mnepuoApl: NaJICOr€HOBBIM, HEOICHOBBIM,
AHTPOIIOTCHOBBI.
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HBOJIIOIMU PACTUTENIBHOIO M KMBOTHOTO MHpa. ApoMop(do3bl y pPACTEHHH U
KUBOTHBIX. [losIBIIEHHE, pacBET U BBIMUPAHUE TPYIIN KUBBIX OPTaHU3MOB.

Cucrema OpPraHMYecKOro MHUpPAa Kak OTpaxeHue 3BOIOUUA. OCHOBHBIE
CUCTEMATHYECKHUE TPYNIbl OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIOJIOTUS KaK Hayka. PazBuTue nmpeacTaBieHuil o
MIPOUCXOXKIAEHUN YeJIoBeKa. MeTtonbl u3ydyeHus aHTpororeHeza. (Cxoactsa u
pa3yinuus 4eJ0BeKa U KUBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

HBuwxymue  cuibl  (pakTopbl) — aHTPONOreHes3a. Hacnencreennas
U3MEHYMBOCTh W  €CTECTBEHHBIM oTOOp. OOmecTBeHHbIH 00pa3  KHU3HU,
U3TOTOBJIICHUE OPYAUI TPY1a, MBIIUICHUE, PEYb.

OCHOBHBIE CTAaIUM U BETBU DBOJIIOIMU YEIOBEKA: aBCTPAJIONUTEKH, Uenosek
ymenbii, Yenosek npamoxomsaumi, YenoBek HeaHAepTanbCKuM, YeoBek
pasyMHbIid. Haxojaku HCKOMaeMbIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHsS, 00JacTh
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

YenoBeueckue pacbl. OcCHOBHBbIE  OOJBIIME  pachl:  €BPOINEOUHAS
(eBpasmiickasi),  Herpo-aBCcTpajioujHas  (dPKBaTOpHAIbHAs),  MOHTOJIOMAHAS
(a3maTcko-amepukaHckas).  UepTbl  NPUCIOCOOJIEHHOCTH  MpeJCTaBUTENEH
YEJIOBEUYECKUX Pac K YCJIOBHUSIM CYHIECTBOBaHUA. EQMHCTBO 4E€IOBEYECKHX pac.
Kpuruka pacuzma.

JdeMoncTpanmu:

[Toptpetsr: @. Penu, JI. ITactep, A. . Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabnuup! 1 cxembl: «Bo3HnukHoBeHue CoOJIHEUHOM cUCTEMBI», «Pa3BuTie
opraHuyeckoro  mupa», «PacturtenbHas  Kietka», <« KuBOTHasg  KJeTKay,
«IIpokaprornueckas kietka», «CoBpeMEHHas CHCTEMa OpPraHMYECKOr0 MHUPAy,
«CpaBHEHHE AaHATOMUYECKUX YEPT CTPOCHHS 4YEIOBEKAa M YEIIOBEKOOOpPa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJIOTHYECKHUX  HAXOJOK  MPEAKOB
COBPEMEHHOI'0 4YeJNOBeKa», «llpeBHenmue moan», «JpeBHue moam», «llepsbie
COBpPEMEHHBIE JIIOAN», «HenoBeuecKnue pacei».

O6GopynoBanue:  Mymsiku  «IIpoucxokaeHue — 4yemoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPONa, HEaHJepTaiblla, KPOMAHbOHLA), CJIENKH WIIU
M300pKEHUS KAaMEHHBIX OpYJIud TEpPBOOBITHOTO 4YelOBeKa (KaMHU-YOTIIEPHI,
pyomma, ckpebia), TreoXpoHOJOrHYecKas TaOnuIa, KOJUICKIUI «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHbIe M IpaKkTHYeCKUe padoThbI:

[IpakTuueckast padora Ne 1. «M3yueHue HUCKOMAEMbIX OCTATKOB PAaCTEHUN U
KUBOTHBIX B KOJUICKLIUSIX).
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DKCKypcusi «IBOJIOIUSI OPraHUYECKOro Mupa Ha 3emuie» (B €CTECTBEHI S
HAy4YHbII WIKA KpaeBeIueCKUil My3eil).

Tema 3. Opranu3mbl 1 OKPY:Ka0IIas cpeaa.

DKOJIOrMs KaK HayKa. 3ajaud U pa3Jesbl SKOJIOrMU. MeTonbl SKOIOTrHYECKUX
UCCIIEOBAHUN. DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHHA OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MMOYBEHHAas,
BHYTPUOpPraHU3MEHHasl.

Okonornyeckue (pakrtopel. Knaccudukanmus skonornyeckux (akTopos:
abuotuyeckue, OWOTHYECKHE U aHTPOINOreHHble. JlelcTBHE 3KOJOTMYECKUX
(aKTOpOB Ha OPraHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBHIO  aOMOTUYECKUX  (haKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBHI. Buner OMOTHYECKUX B3aUMOJICHCTBUN:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOMO03 U ero gopmel. [lapazutusm, xoomneparus,
MyTyaau3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJIEOHHUYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HadyeHue OMOTHYECKHX B3aUMOJICHCTBUN ISl CYIECTBOBAHUS
OpPraHU3MOB B MPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH nonysanud. (OCHOBHbIE IOKa3aTENH
HNOMYJIALIMU: YHCIEHHOCTb, IUIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTb, HPUPOCT,
murpanus. J{lmHaMuKka YuCI€HHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoncTpanuu:

[Toptpersi: A. 'ym6onbar, K. @. Pynse, D. ['ekkens.

Tabnmuuer u cxembl: kapta «l[Ipupoansie 30ub1 3emum», «Cpeabl oOUTaHUS
opranu3mMoBy», «®doronepuoauzm», «llonmymamuu», «3aKOHOMEPHOCTH pOCTa
YHUCIICHHOCTHU NOMYJISIuU HHPY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble ¥ IPaKTHYeCKUe padoThbI:

Jlabopatopnas padota Ne 3. «Mopdonoruueckiue 0cCoOOEHHOCTH PACTCHUM U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas padota Ne 4. «BnusitHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktuueckas padota Ne 2. «[logcu€Tt mIoTHOCTH MOMYJISAINUNA Pa3HBIX BUOB
pacTeHUN».

Tema 4. CoodmiecTBa ¥ IKOJIOrHYECKHE CHCTEMBbI.

CoobmiectBo opranu3mMoB — OworieHo3. CTpyKTypsl OHWOIIEHO3a: BUIOBaS,
MPOCTPAHCTBEHHasl, Tpoduueckas (nuiienas). Bunabl-momuHanTtel. CBA3UM B
ouoreHose.

Dkosiornyeckre cucteMbl (3kocucTembl). llonsitue 00 »skocucreme u
ouoreonenoze. MOyHKIMOHAIbHbIE KOMIIOHEHTBI 3KOCHCTEMBI: MIPOIYLEHTHI,
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Tpopuueckue (nMUUIEBbIE) YPOBHU HKOCUCTEMBI. [IMieBble 1LENu W CeTH.
OcHOBHBIE TMOKa3aTeau SKOCUCTEMBI: Ouomacca, MPOAYKIHUSA. IKOJIOTMYECKHE
nUpamMuabl: MPOAYKUHUH, YHCIEHHOCTH, Ouomacchl. CBOWCTBa 3KOCHUCTEM:
YCTOMYMBOCTh, CaMOperyJisiius, pazsurue. CyKieccusl.

[IpupoaHbie HKOCUCTEMBI. DKOCUCTEMBI 03EP U PeK. DKOCHCTEMA XBOMHOIO
WM IIAPOKOJIMCTBEHHOIO JIeca.

AHTpPOIIOT€HHbIE  3KOCHUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonorunueckoe 1 X035UCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akTop ycToiuMBocTU dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOTO pazHOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. ['panuiipl, coctaB U CTpPyKTypa
ouocdepnl. JKuBoe BemectBo u ero gynkmuu. OcobeHHOCTH Ouochepbl Kak
rJ100aIbHOM 3KocHUCTeMbl. J{MHaMHMueckoe paBHOBeCHE U OOpaTHas CBA3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXUMHUUECKHE UKLl 3JIEMEHTOB (yrieposa,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

UenoseuecTBO B Orocdepe 3emiin. AHTPONIOTCHHBIE U3MEHEHUS B Onocdepe.
['mobGanpHbIE HKOIOTHYECKHE TTPOOIIEMBI.

CocymiecTBoBaHuE IPUPOJIBI U YeJI0BEUECTBA. CoxpaHneHue
O6unopa3zHooOpasusi Kak OCHOBa ycToM4MBOCTU Ouocdepsl. OCHOBA pallMOHATBHOTO
yIOpaBI€HUsI TPUPOAHBIMU pPECypcaMHM MW HUX UCHOIb30BaHUE. JlocTHKeHus
OMOJIOTHHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanmnu:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaué€s, B. N1. Bepaaackuid.

Tabmumpr u cxemsl: «IlumeBpie 1enuy», «buoleHO3: cOCTaB M CTPYKTypay,
«IIpuponubie coobmectBay, «llenu muTaHug», «IKOJIOTHYECKas MHUPAMUIAY,
«buocdepa u yenoBek», «IKocUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, «DKOCUCTEMA
XBOMHOro Jjeca», «buonenos Bomoéma», «ArpoueHos», «lIpumepHsie
AHTPOIIOT€HHBIE  BO3JCUCTBUS HaA IpuUpody», «BaxHeWmne WMCTOYHUKH
3arpsA3HEHUs BO3/yXa M FPYHTOBBIX BoA», «llouBa — BakHellllas COCTaBIISIOLIAS
ouochepry, «DakTophl Aerpananuu nouBy, «llapHukoBbIil dPdexT», «DakTopsl
PaAMOAaKTHBHOTO 3arpssHeHus: Ouocdepr», «OO0mas cTpykTtypa Omochepb»,
«Pacnpoctpanenne >ku3HH B Ounochepe», «O30HOBBIA dKpaH OuOChEpH,
«Kpyrosopot yraepoza B 6nocheper, «KpyroBopoT a3ora B mpupoae».

O6opynoBanue: mMonenb-anIuMKanus « Tunuaabie OMOIEHO3bI», Tepbapuit
«PactutenpHble cO00IIECTBaY, KoJeKiuu «buorienosy», «Bpeaurenn BaxxHEHIINX
CEIbCKOXO3IMCTBEHHBIX KYJIBTYp», TepOapuu ¢ KOJUIEKIUMU pACTEHUU U
KUBOTHBIX, MPUHAJIEKANIME K PA3HBIM 3KOJIOTUYECKUM TpyIIaM OJAHOTO BHUA,
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Kpacnaa kuura Poccuiickoit ®enepaiuu, n300pakeHUs] OXpaHsAIEMbIX
PAaCTEHHUH U )KUBOTHBIX.
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IINTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA I[IPOI'PAMMBI
bNOJIOTMN HA  BA3OBOM  YPOBHE CPEJIHEI'O  OBILIEI'O
OBPA30BAHUA

Cornacio ®I'OC COO, ycranaBnuBalTCs TpeOOBaHUA K pe3yibTaTam
OCBOCHHUSI OOy4YalolIUMHCS MpOorpaMM  cpeaHero oOimero  0o0pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType JIMYHOCTHBIX pE3ylbTaTOB OCBOECHUA mpeaMera «buomnorus»
BBIZICJICHBI CJIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYaIOIIMMUCS POCCUNCKOMN
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEJCIICHUIO, HaJuYue MOTHBallMM K OOy4YeHHIO OHOJIOTHH,
I[eJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUW JIMYHOCTH HA OCHOBE
KITFOUEBBIX I[IEHHOCTEH M HMCTOPUYECKUX TPAAUIUN Pa3BUTHA OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEIBHOCTA 1LEHHOCTHO-CMBICJIOBBIMUA  YCTAHOBKaAMHU, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIMYKME OSKOJOTMYECKOTO IPABOCO3HAHUSA,
CITOCOOHOCTH CTaBUTH I1IEJIU U CTPOUTH KU3HEHHBIC TIJIaHBI.

JInyHOCTHBIE pe3yibTaThl OCBOCHUA MpeaMeTa «buoiorus» JOCTUraroTCa B
€IUHCTBE YYEOHOM M BOCHHTATEIBLHOM JCATEILHOCTH B COOTBETCTBUH C
TPAJULIMOHHBIMUA POCCUUCKUMU COIMOKYJIBTYPHBIMU, UICTOPUYECKUMU U JyXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSMHU, MPUHSATHIMA B OOIIECTBE IpaBUJIaMH W HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIPOIIECCaM CaMOIIO3HAHHWS, CaMOBOCIIUTAHHS U
CaMOpAa3BUTHS, PA3BUTHUA BHYTPEHHEW TO3UIMUA JIMYHOCTH, MMAaTPUOTHU3MA,
YBOKECHHUS K 3aKOHY M IMPABOMOPSIAKY, YEJIOBEKY TPyJla U CTaplieMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHS, OCPEKHOTO OTHOMIEHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuIUsIM MHOTOHAIIMOHAJILHOTO Hapoaa Poccuiickon ®denepauuu, NpUposie U
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHA ydeOHoro mpeamera «buomorus»
JOJDKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTH O00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEW MO3WIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlIMK, TIO3UTHUBHBIX  BHYTPEHHUX  YOEXJCHHUM, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSM POCCHHUCKOTO OOIIECTBa, PACIIMPCHHE KXU3HCHHOTO
ONbITa U OMbITa ACATEIBHOCTH B MPOIECCE Pealn3alid OCHOBHBIX HAIPABICHUN
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa;kaaHCKOro0 BOCIIUTAHUS:

c(hopMHUPOBAHHOCTH IPAXKIAHCKON MO3UIIMK 00YYAIOIIETOCsS KaK aKTUBHOTO U

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;
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OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MpaB W O00sS3aHHOCTEH, yBance}_
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKON JESATEIBHOCTH TIPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX M MO3HABATENbHBIX 3aJ/1au, BHIIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO II0 OTHOIIEHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YYUTHIBaTh B CBOMX JCHCTBUSX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJICH C Pa3HBIMU YOCKICHUSMHU, KyJbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B TIPOILIECCE COBMECTHOI'O BBIMIOJIHEHUS
y4eOHBIX, T[I03HABAaTEJIbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaXKUTEIHHOTO
OTHOIIIEHUSI K MHEHUIO OIMOHEHTOB MpU OOCYXJIECHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

TOTOBHOCTbH K TYMaHUTApPHOM 1 BOJIOHTEPCKOMN AEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCIIUTAHNS

c(hopMUPOBAHHOCTH POCCUHCKOU IPaKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHUSI K CBOEMY HApOJy, YYBCTBAa OTBETCTBEHHOCTH IEpE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOXO PoauHy, CBOM S3bIK W KYJIBTYpY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Pocenu;

LIECHHOCTHOE OTHOIIEHUE K IIPUPOAHOMY HACIIEINUIO U MaMATHUKAM IIPUPOJIBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBIICHHE U
pa3BuTHE OWOJIOTHMH, TOHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOI'0 00IIEeCTBA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO U 3amute (OTedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HAHME TYXOBHBIX LIECHHOCTEN POCCUICKOrO HAPOA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSA, OSTUYECKOTO TIOBEICHHS;

CIIOCOOHOCTh OIICHUBATh CUTYAaIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOIO BKJIaJa B TOCTPOEHUE YCTOMUMBOrO OYIyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTEISAM, CO3/IAHUIO CEMBbHU HA OCHOBE
OCO3HAHHOIO TPHUHATUSA LEHHOCTEW CEMEWHOW JKU3HU B COOTBETCTBUU C
TpaauusiMu Hapo10B Poccuu;

4) 3cTeTHYEeCKOr0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHU;
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[IOHUMaHUE dMOLMOHAIBHOIO BO3JACHCTBUSA KUBOM IIPUPOIBI U €€ HCHHOC'A 4

TOTOBHOCTh K CaMOBBIPa)KEHHMIO B Pa3HbIX BHJIaX MCKYCCTBA, CTPEMJICHHE
MPOSBIIATH KaYeCTBA TBOPUECKOM JTMYHOCTH;

5) ¢u3myeckoro BocnuTaHUs, (POPMHUPOBAHUSI KYJIbTYPHI 310POBbSI H
IMOLMOHAJIBHOIO 0JIAT OOy YU

NOHMMAHUE U peanu3alus 3J0pOBOr0 M 0O€30MacHOro o0pasza KHU3HU
(3mopoBoe  mUTaHWE, COONIOJICHHE TUTMEHWYECKUX TMpaBUiI U HOPM,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATAH W OTIbIXa, peryisipHas (Quanyeckas
aKTUBHOCTb), O€pEeKHOro, OTBETCTBEHHOIO W KOMIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PM3MUECKOMY U NICUXHUUECKOMY 3/I0POBbIO;

NOHMMAaHWE I[EHHOCTH MPaBWJ HHIUBUIYAIbHOTO M  KOJUJIEKTHMBHOTO
0e30MacHOro MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 30POBbIO U KU3HHU JIIOJIEH;

OCO3HAHHME MOCIEACTBUI M HENPUSTHS BPEAHBIX MPUBBIYEK (yMOTpeOdseHus
AJIKOT0JISI, HAPKOTUKOB, KYPEHUS );

6) TPy10BOI0 BOCTIMTAHUS :

FOTOBHOCTb K TpPYAY, OCO3HAHHUE LIEHHOCTH MAacTepCTBa, TPYAOIIO0UE;

TOTOBHOCTh K aKTHUBHOM JEATEIbHOCTH TEXHOJOTHYECKON M COLIMAIbHON
HAIPABJICHHOCTH, CIIOCOOHOCTh MHUILIMUPOBATh, TUIAHUPOBATh U CAMOCTOSITENILHO
BBITIOJHSTH TAKYIO 1€ TEIHHOCTB;

UHTEpEC K pa3inyHbiM cepaM MpoPecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peal30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHHI0O W C€aMOOOpa3OBaHUIO Ha
MPOTSHKEHU U BCEU JKU3HU,

7) IKOJIOTHY€ECKOT0 BOCTIUTAHUS

HKOJIOTHYECKH 1EeJIECO00pa3HOEe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS OKOJOTHYECKOW KYyJIbTYypbl: MPHOOPETEHHE OMbITa
IUIAHUPOBAHUS IIOCTYIIKOB M OLEHKM MX BO3MOXHBIX HOCIEICTBUNA IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHME IJI00AJIBHOIO XapakTepa 3KOJOTHMYECKHX NpoOJIeM M IMyTell HX
pELICHNS;

CHOCOOHOCTh HCMOJB30BaTh MNpHOOpETaeMble MpPU H3YYCHUU OUOJIOTHUH
3HaHWS W YMEHHsSI TpU pEIIeHUH NpobsieM, CBA3AHHBIX C PaAlUOHAIBHBIM
IPUPOAOIIONIB30BaHNEM  (COONIIOICHME  IpaBWJI  IOBEAEHHMS B INPUPOJIE,
HaIlpaBJICHHBIX HAa COXPAHEHHE pPaBHOBECHS B HOKOCUCTEMAX, OXpaHy BHJOB,
aKocHUCTEM, Orochepsl);
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MPUPOAHON cpelie, YMEHHE NPOrHO3MPOBATH HEOJIArONPHUATHBIE 3KOJOTHMYECKHE

MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHCTBUIN U IPEIOTBPAIATH UX;

HaJMYHUe PA3BUTOTO IKOJIOTHYECKOTO MBIIUICHHS, SKOJIOTUIECKON KYJIbTYPHI,
OTIbITa NeSATETHPHOCTH DKOJIOTUICCKOM HAIPABJICHHOCTH, yYMCHUS
PYKOBOJICTBOBAThCSI UMM B ITO3HABATEIBHONW, KOMMYHHKATUBHOW M COITMAITBLHOM
MIPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTHUECKON JCATCIBHOCTH DKOJIOTHUSCKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHNS

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKHM M OOIICCTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JHAJIOTE
KyJIbTYp, CHOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE S3BIKOBOW M YHTATEIBCKON KYJIBTYpBl KakK CpEACTBa
B3aMMO/ICHCTBHS MEXK]TY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuuKu OWOJIOTMM KaK HayKH, OCO3HaHUs e poju B
(OpMHUpPOBAaHUHN PAIMOHAIBHOTO HAyYHOTO MBIIUICHHUS, CO3JaHUU IEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPYXKAroIIeM MHPE KaK O CJIMHCTBE NPHPOJBI, YEIOBEKA W
oOmiecTBa, B IO3HAHWHM NPHPOJHBIX 3aKOHOMEPHOCTCH W pEIIeHWH TpoOIieM
COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHOJIOTHUW JJISi COBPEMEHHOHN NMBHIN3AIINU:
oOecrieueHrsT HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TEPCICKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  peIIaTh  pPECypcHbIEe MPOOIEMBI  Pa3BUTHS
YeJI0OBEUeCTBA, TIOMCKA MyTel BBIXO/a W3 TNIOOATBHBIX 3KOJOTUYECKUX MPOOIEM U
o0ecriedyeHnsT  Iepexoja K  yCTOMYMBOMY  Pa3BUTHIO,  PallMOHATLHOMY
UCTIOIh30BAHUIO TPHUPOTHBIX PECYpCcOB W (HOPMHUPOBAHHWIO HOBBIX CTaHIApPTOB
KU3HU;

3aHHTEPECOBAHHOCTh B TIOJNYYCHHHM OWOJOTMYECKUX 3HAHUH B MEJIAX
NOBBINICHUsT OOMIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBHON TpaMOTHOCTH oOydaromuxcs, (GpopmMupyeMoit
MIPY U3y4YECHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJOB MO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TMOJydyaeMble 3HAHUS MJIs aHaiu3a u
OOBSICHEHUS SBIICHUN OKPYXAIOIIEr0 MUpa W MPOUCXOANINX B HEM M3MCHCHHIA,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUCHHS Ha OCHOBE HAydHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOYYEeHHS IOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
penIeHus Mpo0JIeM B peabHbIX KU3HEHHBIX CUTYAIUAX;

OCO3HAHWE IIEHHOCTH HAYYHOW JIESTEIHPHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUIYAIBHO U B TPYIIIIE;
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FOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BAHMIO
caM000pa30BaHUIO0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINIPEIMETHBIE PE3YJIbTATbBI

MeranpeMeTHbIE pe3yIbTaThl OCBOCHHs ydeOHOTO mpemmera «buomorusy»
BKJIIOYAIOT: 3HAUYMMble M1 (QOPMHUPOBAHUS MHUPOBO33PEHHUS OO0yUaIOMINXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa H CIHCHH(PUKY METOJOB TIO3HAHUS,
UCTIOIBh3yEMBIX B €CTECTBEHHBIX HayKaX (BEIIEeCTBO, DHEPIHs, SBICHHE, MPOIIECC,
CUCTEMa, Hay4YHBIH (pakT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UCCIIeJIOBaHNE,  HAONIOICHWEe, U3MEpPEeHHe,  OKCIePUMEHT U JAPYTUX),
YHUBEpCAJIbHBIC y4eOHbIC JelicTBHS (TIO3HABaTEIbHBIC, KOMMYHHUKATHUBHEIC,
PETYISITUBHBIE), oOecreynBaroIye dbopmupoBaHue GyHKIIMOHATIBHOU
TPaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMM OOYYaIolIUuXCs, CIIOCOOHOCTH
00 yYarOIIXCsI UCTIONH30BATh OCBOCHHBIC MEXTUCIUILIMHAPHEBIC,
MHUPOBO33PCHUYCCKUE 3HAHWSA W  YHUBEpPCaJIbHBIC y4YeOHBIC JICHCTBHS B
NO3HABATEIBHOM U COIMATBHOM MPAKTHKE.

MeranpenMeTHble PE3yJbTaThl OCBOEHUSA MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHBIMH yueOHBIMU MO3HABATEIbHBIMH
NEeUCTBUSAMM:

1) 6a3oBbIe JIOrHYeCKHE AeiiCTBHS:

CaMOCTOATENbHO  (QOpMYyNHUpOBaTH M aKTyalM3UpOBaTh  MpoOJIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOEHWUW 3HAHUWA MPHUEMBI JIOTHYECKOTO MBIILICHUS
(amanu3a, cuHTE3a, CpaBHEHMUsI, KilaccuduKaIu, 0000IIeH s ), paCKPhIBaTh CMBICT
OMOJOTUYECKUX TOHATUN (BBIIETSATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTIpENeNITh 1EIN JeATEeIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH UX
JOCTHXKEHUSI, COOTHOCUTH PE3yJbTAThI IESITEILHOCTH C TIOCTABIIEHHBIMU IIEJISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TOHITHUS I 00bsICHEHUS! (DaKTOB U SIBIICHUU
YKABOU IPUPOJBI;

CTPOUTH JIOTUYECKHE PACCYXKICHUS (MHIYKTUBHBIE, IEAyKTHUBHBIC, TIO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYHS] B PACCMATPHUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJBI U 3AKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHBIE cpenctBa IS MIPEICTaBICHUS
CYIIECTBEHHBIX CBS3€H W OTHOIICHWHA B M3y4aeMbIX OMOIOTHYECKUX OOBEKTaX, a
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TakKe  MPOTHBOPEYMN  PA3HOTO  POJA,  BBIABICHHBIX B paanqH
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIaH pelICHUs MPOOJEeMbl C YUETOM aHAIM3a UMEIOIINXCS
MaTepHATBHBIX M HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBEHI B ICSATCIIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPAMHUPOBATh W  BBHINOJMHATH paboOTy B YCIOBHUAX  PEATBHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE TTPH PEIICHUHN YKHU3HEHHBIX MPOOJICM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeliCTBUS:

BJIQ/ICTh HABBIKAMHU YUeOHO-UCCIIEA0BATEIIbCKOW U MMPOCKTHOM JACATEIBHOCTH,
HaBbIKAMU  Pa3pelICHHMs  MpoOJieM, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY TOMCKY METO/IOB PEIICHUS MPAKTUYSCKUX 3a]1a4, IPUMCHCHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH II0 IOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HHTEPHpEeTalud, MPeoOpa3OBaHWI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIUsX, B TOM YHCJIC TIPH CO3JIaHUH YYCOHBIX U COIUATBHBIX TIPOCKTOB;

(bopMHpOBaATh HAYYHBIN THI MBINIJICHUS, BIaJCTh HAYYHOW TEPMUHOJIOTHCH,
KJTFOYEeBBIMU TIOHATHSMHU U METOIaMH;

CTaBUTh M (OPMYIHPOBATh COOCTBEHHBIC 3aJauyd B 00pa30BaTEIbHOMN
TESTELHOCTH U )KU3HCHHBIX CUTYaIIHAX;

BBISIBIIATH IPUYUHHO-CIICJCTBEHHBIC CBSI3M W aKTyaJlM3UPOBATh 3a/auy,
BBIJIBUTATh THIIOTE3y €€ pEIICHHs, HAXOJWTh apryMEHTBI ISl JI0OKa3aTelbhCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTPbl U KPUTCPUH PEIICHUS;

aHAJIM3UPOBATh TIOJIYYCHHBIE B XOJAC pEHICHHsS 3a7add  pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JJOCTOBEPHOCTH, MPOTHO3MPOBATh U3MCHEHHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHTYyallUsM, OIICHUBATh MPHOOPETEHHBIA OIIBIT,

OCYIIECTBIISITH II€JICHANIPABICHHBIM MOWCK TEPEHOCa CPEJCTB M CIOCOOOB
JEUCTBUSI B IPO(PECCUOHANBHYIO CPELLY;

yYMETh MEPEHOCUTh 3HAHUS B MO3HABATENIBHYIO U MPAKTUYECKYIO O0JaCTH
KU3HECSATEIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MMPEIMETHBIX 001aCTei;

BBIIBUTATh HOBBIC WJICH, NPE/JIararb OPUTHHAIBHBIE MOAXOABI M PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aThTePHATUBHBIC PEIICHHUS.

3) padora c uHdopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX WH(MOpPMAIH (TEKCTEe yueOHOTO
mocoOusi, HAYYHO-TIOMYJAPHON JUTEpaType, OHOJIOTHUECKHX CJIOBapSAX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B MIHTEpHETE), aHAIM3UPOBATH
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WH(OPMAITUIO Pa3IMYHBIX BUIAOB U ()OPM MPEACTABICHUS, KPUTUICCKU OLIEHHBLY
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUYHUBOCT;

(GopMyIHpPOBaTH 3aMPOCHl U MPUMEHATH PA3TMYHBIC METOIbI MPU TIOUCKE U
otOope Ouonornueckoil uHboOpMalUul, HEOOXOIUMOU JJIsl BHIMIOJHEHUSI Y4EOHBIX
3ajay;

NpPHOOPETAaTh OIBIT KCIOJIL30BaHMS WH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOT'O MCIIOJIb30BAHUS PA3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATCJILHO  BBIOMpATh  ONTHUMANIbHYIO  (OpPMY  TPEACTABICHHS
Oounonornyeckoit mHGopManKK (CXeMbl, rpadUKH, TUArPaMMbI, TAOJIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAY4YHBIM S3bIK B Ka4yeCTBE CpeACTBa mpu padbore cC
Ouojornyeckoil MHpOpMaNMel: TNPUMEHATh XHUMHYECKHE, (Qusndeckue u
MaTeMaTHYEeCKUe 3HAKHM M CHUMBOJIBI, (HOPMYJIbI, ab0peBUATYpy, HOMEHKJIATYpY,
UCIIONIb30BaTh W MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJMYECKHE  CPEJICTBA
HaTJISATHOCTH;

BJIQJICTh ~ HABBIKAMHM  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OgiajeHne yHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMH 1€CTBUSIMU:

1) obmenne:

OCYIIECTBIISITh KOMMYHUKAIIMH BO BCeX cpepax *KU3HHU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIM TUCKYCCHUHU TIO CYIIECTBY OOCYXmaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCHUTEIHHO BBIMOJHEHUS TMpejiaraeMoin
3a/layd, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3UIMKA JIPYTUX YYACTHHUKOB
Jaiora Uin JUCKYCCUH);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIICHMS, MOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQ/IETh PA3MYHBIMU CIIOCOOAMM OOIIEHUS W B3aMMOJICUCTBHS, TTOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSBIATh YBAKUTEILHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme (HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eSITeJIbHOCTD:

MOHUMATh W HCIIOIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIAWBHUIYATbHOU
paboThI IPH PEIIeHNH OUOIOTHYECKON TTPOOIeMBbI, 000CHOBBIBATH HEOOXOAMMOCTH
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS MIPH PEUICHUN yU4eOHOU 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIHMX
WHTEPECOB U BO3MOXKHOCTEH Ka)XI0T0 YieHa KOJJICKTHBA,
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NPUHUMATh UEIW COBMECTHOM  JESITEIbHOCTH, OpPraHU30BbIBATH
KOOPJUHUPOBATh JEUCTBUA II0 €€ IOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiaTh poid C YYETOM MHEHUU YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBAaTh KAaue€CTBO CBOETO BKJIAJa M KaXKIOTO YYaCTHUKA KOMAaHIbl B
oO1IMi pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHWE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBIISITh TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHHe YHHBEPCAJTBHBIMHU PEeryJSITUBHBIMHY I€iiCTBUAMU:

1) camoopranu3amnus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA Ui BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYyAIUSX;

BbIOMpATh HAa OCHOBE OHMOJIOTMYECKMX 3HAHUN I1IEJIEBHIE M CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBHSIX M IMOCTYINKAX MO OTHOILICHUIO K KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh [MO3HABATENIBHYIO NIESITENBHOCTh, BBISBIATH
npo0JieMbl, CTaBUTh M (HOPMYIMPOBATh COOCTBEHHBIE 3a/1auu B 00pa30BaTEIbHOM
NEATENIbHOCTU U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOSATEJIbHO  COCTABJIATh IUIAH pEIIeHHs MTpoOieMbl C  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHU;

J1aBaTh OLICHKY HOBBIM CUTYyalUsIM;

pacHIMpATh PaMKUA y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUIH;

JIeaTh OCO3HAHHBIN BBIOODP, aprYMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a pelICHHUE;

OILICHUBATh IPUOOPETEHHBIN OITBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIMPOKOW JPYAUIMH B
pa3HbIX 00JIaCTAX 3HAHWN, TMOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIM U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh ~ HABbIKAMH  TO3HABATEIBHOW  pedJeKkcud KaKk  OCO3HAHUS
COBEpIIAEMBIX JEHUCTBUA M MBICIUTENBHBIX IPOLECCOB, HX pPE3YyIbTaTOB H
OCHOBaHWM, WCTOJb30BaTh MPUEMBI peIEKCUN IS OIICHKH CUTYyalluu, BBIOOpa
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHIKECHUIO;
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eI TCILHOCTH;

3) npuHsATHE Ce0s ¥ APYTHX:

MPUHUMATH ce0s1, MOHMMAasi CBOU HEJAOCTATKH U JJOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHThl JPYTMX IIPU aHAIU3€ pe3yJbTaTOB
NEeATENbHOCTH;

IpU3HABATh CBOE IPABO U MPABO IPYTUX HA OLIUOKU;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP € MO3UIMH APYTOro YeJIOBEKa.

NPEJMETHBIE PE3YJIBTATHBI

[IpeamerHbie pe3ynbTarhl ocBoeHusi mporpammbl COO mo Ouojoruu Ha
0a30BOM ypOBHE BKIIIOUAIOT cnienuduyeckue Ay yueOHoro npeamera «buonorus»
Hay4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUI MO OCBOCHHUIO, MHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHUM, BUIBI JEATEIBHOCTH IO MOJTYyYCHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3JUYHBIX YUYEOHBIX CHUTyallUsX, a TaKK€ B peajbHBIX
KU3HCHHBIX CHUTYyallUMsAX, CBS3aHHBIX ¢ Owojorueil. B mporpamme mnpemMeTHbie
pe3yabTaThl MPEJACTaBICHBI IO rogaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUSA yueOHOro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUU O MECTE€ U POJIU OHOJOTUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KApTUHBI MUpPa U HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUNCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHWOJIOTHH, (YHKIIMOHAIBHOM
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PACKpbIBaTh COJEP)KaHHE OMOJOTHYECKHX TEPMHHOB W TOHSTHIA:
KU3Hb, KIJIETKA, OpraHu3M, MeTabonu3M (0OMEH BEIIECTB M TMpPEeBpalICHUE
SHEPruu), TOMEOCTa3 (CaMOpETyJIslMs), YPOBHEBAs OpraHU3alus KUBBIX CHUCTEM,
CaMOBOCIIPOM3BeAEHUE (PENPOAYKIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE Wu3Jarath OWOJOTUYECKHE Teopuu (KIETOYHAsA, XPOMOCOMHas,
MyTallMOHHAs, IIEHTpalibHasg JOrMa MOJEKyJIsipHON Ouonorun), 3akonbl (I
Mennens, T. Moprana, H. Y. BaBuiioBa) u ydeHust (0 1eHTpax MHOT0O00Opa3us u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuil H. M. BaBuioBa), onpeaensTh rpaHUlbl
WX OIPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHUE BIAJETh METOJAaMU HAyYHOI'O MO3HAHUSI B OMOJOTUM: HAOIIOICHUE U
OMHUCAHUE MKUBBIX CUCTEM, IMPOIIECCOB U SIBICHUM, OpraHU3alusi U MPOBEICHUE
OMOJIOTMYECKOTO  JKCIEPUMEHTA,  BBIIBM)KCHUE  THUIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXK]Yy MCCIENYEMbIMH BEJIMYMHAMU, OOBICHEHUE MOJYYEHHBIX
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PE3yNIbTATOB, WCIOJb30BAaHHBIX HAYYHBIX TMOHSITHA, TEOPUNU U 3aKOHOB, yMe},
JIeNaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIACIATH CYIICCTBCHHBIC MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJHOKICTOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEILIECTB M MPEBpALIECHUs] SHEPTHHM B KIETKe, (OTOCHMHTE3a,
IJIACTUYECKOTO0 W SHEPreTMYeckoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meno3a,
OIUTOJIOTBOPCHMS, PA3MHOKCHHS, WHIWBUIYAIBHOTO pa3BUTHS  OpTraHW3Ma
(oHTOTEHE3);

YMCHHE MPUMEHATH MOJyYEHHBIC 3HAHUS I OOBSICHCHHS OMOJIOTHUYECKHX
NIPOIIECCOB U SIBJICHUH, NI TIPUHATHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C 1IeJbl0 o0ecredeHus 0e30MacHOCTH CBOEro 370pOBbS U 370POBBS
OKPY’KAIOIIUX JII0JIeH, COOJI0ICHHSI HOPM T'PaMOTHOTO MOBEACHUS B OKPYKaroIen
NPUPOJHON Cpelie, MOHUMaHWE HEOOXOIUMOCTH WCIOIb30BAHUS JTOCTHIKCHHM
COBPEMEHHOMN owosoruu u OMOTEXHOJIOTUI TUTSI paIMoOHAILHOTO
IPHUPOJIOTIOIH30BAHUS;

YMEHHE peliaTh JJICMECHTApHbIC T'CHETUYECKUE 3aJadyd HAa MOHO- W
JTUTUOPUIHOE CKpEIIMBaHWE, CIEIUICHHOE HaclieIoOBaHUE, COCTAaBJISTh CXEMBbI
MOHOTHOPHUTHOTO CKpPEIIMBAaHMS IS TPEICKa3aHUs HACJICIOBaHUS NPHU3HAKOB Y
OpPraHHU3MOB;

yYMEHHE BBIMOJHIATh JA0OpPATOPHBIE U TPAKTHYECKHE PadOThl, COOMIOAATH
npaBuia mpu padbore ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

yMEHHE KpUTUYECKH OICHUBATb U HMHTEPIPETUPOBATH HH(OpPMAIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOW MH(pOpPMAaINU, HAYIHO-TIOMYJISIPHBIC
MaTepHalbl), ITUYECKHUE AaCMEKThl COBPEMEHHBIX HCCJEJIOBaHMUI B OMOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaThb COOCTBEHHBIE IHCbMEHHBIE M YCTHBIE COOOIICHUS,
00001m1ass 6MONOTrHYECKy0 HHGOPMAIIUIO U3 HECKOJIBKHX HCTOYHHUKOB, TPAMOTHO
WCIIOJIb30BaTh OHATHUIHBIN anmapaT OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHUS y4ueOHOro mpeamera «buonorus» ¢ 11
K1acce NOIKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE M POJIM OMOJOTUU B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHWM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpa W HAYYHOTO MHPOBO33PCHHs, O BKIJIaJIé POCCHUHCKUX U
3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHMH, (YHKIIMOHAIHHOM
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KHU3HEHHBIX 3a]1a4;

YMEHHE PaCKpBhIBaTh COJEPKAHHE OMOJOTHYECKHX TEPMHHOB W TIOHSTHIA:
BU/I, TOMYJSLUSI, TEHOPOH, SBOIIOLHUS, ABMKYIIUE CUIIBI ((DaKTOPBHI) IBOJIOIUH,
MIPUCIIOCOOJICHHOCTh OPTaHU3MOB, BHI000pa30BaHUE, IKOJIOTMYECKHUE (DAKTOPHI,
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OKOCHCTEMa, IMPOAYLCHTHl, KOHCYMEHTBI, PEIyLCHTBl, LENH  [HTAH.
AKOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

yMEHHE W3JIaraTh OWOJIOTMYECKUE TeOopuH (IBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHUS OBOJIIOIMHU), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoncrtsa K. M. bopa, yepenoBaHusi rjaaBHbIX HalpaBiIeHUH U
nyteit spomoruu A. H. CeepuioBa, yuenust o 6uochepe B. U. Bepnaackoro),
OTIPEICIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIQJIETh METOJaMU HAYYHOTO MO3HAHMS B OMOJIOTHH: HAOIIOICHUE U
OIMCAHKME JKUBBIX CHCTEM, MPOIIECCOB W SBJICHUM, OpraHM3aIusl W TPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABMKCHHUE  THUIIOTE3bI,  BBISBICHHUE
3aBUCUMOCTH MEXKIY WCCICyEeMbIMH BEJIIMYMHAMHU, OOBSICHCHHE ITOTYYCHHBIX
PE3YJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUH W 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIICCTBCHHBIC IPU3HAKK CTPOCHHUS OHMOJOTHYCCKUX
O0OBEKTOB: BHJIOB, TMOMNYJAIHWH, MPOIYICHTOB, KOHCYMEHTOB, pEIYyILICHTOB,
OMOTEOIIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACIECIACTBECHHOMN
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHJA000pa30BaHMs, MPHUCIIOCOOJEHHOCTH
OpPraHU3MOB, JICHUCTBHS JKOJOTHYCCKUX (PAKTOPOB Ha OPraHM3MbI, IIEpPEHOCA
BEIIECTB M TIOTOKAa JSHEPrUM B DKOCHUCTEMAaX, AHTPONOTEHHBIX H3MEHEHHH B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEHIECTB U OHUOr€OXHMMHYECKHUX
ITUKJIOB B Onocdepe;

yMEHHE TPUMEHSTh MOJYYEHHBbIE 3HAHUSA A OOBSICHEHUs OHUOJIOTMYECKUX
IIPOLIECCOB U ABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C 1EeJIpl0 obOecrieueHHsi O€30MacCHOCTH CBOETO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JIFOICH, COOMI0OIEHUS HOPM IPaMOTHOTO MOBEICHUS B OKPYKAIOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIIOIB30BAHUS JTOCTHKECHHM
COBPEMEHHOW OMOJIOTUU TSl pallUOHATBHOTO MPUPOIOTIONE30BAHUS;

yMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a1au, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH TUTaHUs );

YMEHHE BBIMIOJHITH JA0OPATOPHBIE U TPAKTHYECKHE PalOTHI, COOMIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTUYECKH OIICHUBAThb W HMHTEPIPETHPOBATH WH(OOPMAIIIIO
OMOJIOTUYECKOTO  COJEP)KaHMSI, BKIIOYAIONIYI0 TICEBJIOHAYYHBIC 3HAHUSA U3
Pa3TUYHBIX UCTOYHUKOB (CpPEICTBA MAacCOBOW MH(pOPMAIINH, HAYIHO-TIOMYJISPHBIC
MaTepuasibl),  paccMaTpWBaTh  TJ00aJbHBIE  DKOJIOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

YMEHHE CO37]aBaTh COOCTBEHHBIE THUCHMEHHBIE ¥ YCTHBIE COOOIICHUS,
000011ass OMONOTMYECKYI0 UH(POPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.
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TEMATHYECKOE IIVTAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacoB DJIeKTPOHHBbIE
HaunMeHnoBaHue pa3aesioB U TeM uu@poBbIe
Ne n/m P Kontponbubie | IIpakruyeckue (1upp )
NPorpaMmbI Bcero o0pa3oBarejibHbIE
padoThI padoTbl
pecypcbl
bubmmoreka [JOK
! brosorus Kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbI€e CHCTEMBI M UX OpTraHU3aIHs 1 bubmorexa [OK
p 8 https://m.edsoo.ru/7f41c292
. bubnuoteka [IOK
3 XUMUYECKUH COCTaB U CTPOEHHUE KIIETKU 8 1 httos://m.edsoo.ru/7f41c292
bubmmoreka [JOK
4 HKHSHETEATENEHOCTS KISTKH 0 https://m.edsoo.ru/7f41c292
Pa3MHOXk€eHME U MTHIMBUTyalIbHOE Pa3BUTHE bu6mmoreka [JOK
5 5 1
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTH M MU3MEHYHBOCTH 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenekuus opranu3moB. OCHOBBI 3 bubnunoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
8 P 1
C3EPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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11 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3ie/ioB U TeM (uu¢posbie)
Ne n/m Konrpoabnsie | IIpakrnyeckue
NPorpaMmbI Bcero o0pa3oBarejibHbIE
padoTbI padoThI
pecypcbl
bubmmoreka [JOK
! IBOIMIOLHOHHAA OHOTOTHS o 1 https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HH HA bubnuoreka [IOK
2 9 0.5
3emuie https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
3 OpraHH3MBI it OKpY3iaioIIas Cpesia ° 1 https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
4 Coo01mecTBa 1 9KOJIOTMIECKUE CHCTEMBI 9 https://m.edsoo.ru/7fA1ccTA
bu6mmoreka [JOK
> Pesepioe Bpes 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O [TIPOTPAMME 34 0 2.5
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KIIACC
KosmmyecTBo yacoB DJIeKTPOHHbIE
Ne Mara uu(ppoBbIe
Tema ypoka Kourpoabnbie | Ilpakruyeckue
n/n Bcero U3yuyeHUsl | oOpa3oBaTesibHbIE
padoThI padoTbl
pecypcbl
bubmmoreka [JOK
1 buonorus B cucteMe Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHMS dKUBOU TPUPOIBI.
[IpakTnueckas padora Ne 1
2 «Hcrionp30BaHKe pa3THYHBIX 1 0.5 brommorexa [TOK
P ' https://m.eds00.ru/863e6122
METO/I0B IIPU U3YUYEHUU
OuoOrnYecKkrXx 0OBHEKTOBY
3 Bbuonornueckue cucTemMsl, MPoOLECChI 1 bubmmoreka [JOK
U UX U3yYCHHE https://m.edsoo.ru/863e6564
4 XuMudeckuii cocTaB KieTku. Boga u 1 bubmuoreka [IOK
MUHEpPaIbHBIE COJIA https://m.edsoo.ru/863e674e
bubnuoreka [IOK
5 b . 0 1
eaticit. COCTaB  CTPOCHHE OenkoB https://m.edso0.ru/863e6b72
DepMeHTHI — OHMOJIOTHYECKUE
katanuzaropsl. JlabopaTopHas
5 pabota Ne 1 «M3yuenue 1 05 bu6nuoreka LIOK
KaTAJINTUYECKOW aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(hepMeHTOB (Ha mpUMepe aMUIa3bl
WJIM KaTajasbl)»
7 Vraesoasl. JIunuasl 1 Bubmorexa HOK

https://m.edso0.ru/863e6870
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bubmuoreka [IOK

8 HylIenHOBbIE KHCIOTEL AT® https://m.edso0.ru/863e6d5¢
9 Hcropus u MeTo1bl U3ydeHus bubnuorexa [IOK
kietku. Knerounas reopus https://m.edsoo.ru/863e6e88
10 Knerka kak 1iesiocTHas sKruBast
crucreMa
Crtpoenue 5yKapruOTUUECKOM KIETKH.
JlabopaTtopnast pabota Ne 2
«3yueHune cTpoeHus KIETOK Bbubmmorexa [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOIIperapaTax 1 ux
OTIMCaHUE»
bu6mmoreka [JOK
12 OBMEH BeIIECTS HiTH META00H3M https://m.edsoo.ru/863e766¢
bu6mmoreka [JOK
13 PotocuiTes. XemocuHTes https://m.edsoo.ru/863e7c98
. bu6mmoreka [JOK
14 dmepreTureckuii ooven https://m.edsoo.ru/863e7aae
’KusHeHHbIN UK KIeTKy. Jlenenue
KJIeTKH. MuTto3. JlaboparopHast BuGmiorexa LIOK
15 pabota Ne 3 «HabmroneHue Muto3a B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYHMKA KOpeIllKa JTyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 BuocunTes Oenka. Peakiust bubnmoreka [JOK
MAaTpUYHOIO CUHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [JOK
17 Tpascasnus — Onocuntes denka https://m.edso0.ru/863e796e
18 Hexnerounslie GopMbI )KU3HU — bubnuoreka [IOK
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BUPYCHI

https://m.edsoo.ru/863e7.

bubmuoreka [IOK

19 @opMBI pa3MHOKEHUS OPTAHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnuoteka [IOK
2 M
0 eHos https://m.edsoo.ru/863e7f4a
O06pazoBaHue 1 pa3BUTHUE MOJOBBIX
kieTok. Omio10TBOpEHUeE.
JlabopaTtopHnast pabota Ne 4 bubnuoteka [IOK
21 0.5
«M3yueHue cTpoeHus MOJOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpPOTIpErTapaTax»»
29 NuauBuayansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.edso0.ru/863e8436
23 I'eneTnka — Hayka o bubnuoreka [IOK
HACJIEACTBEHHOCTHU U U3MEHYNBOCTH https://m.eds00.ru/863e8612
3aKOHOMEPHOCTH HacJIeI0BaHUS
24 PU3HAKOB. MOHOTUOPHUIHOE bubmmorexa [JOK
P ] P https://m.eds00.ru/863e8878
CKpelBaHKe
UTMOpUIHOE CKpelMBaHue. 3aKOH
A P betl bubnuoreka [IOK
25 HE3aBUCHUMOI'0 HACJIEOBAHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npusHakoB. JlaboparopHas pabota
26 Ne 5 «3yuenue pe3yapTaToB 05 bubnunoreka [IOK
MOHOTHOPUHOTO U TUTUOPUTHOTO ' https://m.edsoo.ru/863e8c60
CKpEeIIMBaHUS Y IPO30 (U HA
TOTOBBIX MUKPOIIpenapaTax»
27 I'eneTuka mona. HacmemoBanue bubmmoreka [JOK

20cu-tras
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MMPHU3HAKOB, CHCIIJICHHBIX C IIOJIOM

N3menunBocth. HenacnencrsenHnas
M3MEHUYMBOCTB. JlaboparopHas

pabota Ne 6. zydenue bubnmoreka [JOK
28 . 1 0.5
MOIU(PUKAITUOHHON N3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHHUE BAPUAIIMOHHOTO psijia U
BAPUALIMOHHON KPUBON»
Hacnencreennast ©3MEHYMBOCTb.
29 JlabopaTtopHnas pabota Ne 7. 1 05 bubnuoteka [IOK
«AHanmm3 MyTainui y 1po30(uiiel Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOTIpETIapaTaxy»
bu6mmoreka [JOK
30 Peneriica Hesobeia L https://m.edsoo.ru/863e8d78
PesepBHrIit ypok. O60011€HKE 110
31 TeMe «HacnencTBeHHOCTD U 1
W3MEHUYUBOCTH OPTaHU3MOB)
bu6mmoreka [JOK
32 Cenciuua kax HayKa u mpouece 1 https://m.edsoo0.ru/863e9214
33 MeToapl ¥ AOCTHKEHUS CEIICKIINN 1 bubmuoreka [IOK
pacTEeHUN U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHonorus kak otTpacib 1 bubnunoreka [IOK
IIPOU3BOJICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO HACOB I1O 34 4

I[TPOTPAMME
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11 KJIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uu@ppoBbIe
Tema ypoka Kontpouabubie | Ilpakruyeckue
n/n Bcero u3ydyenusi = o0paszoBare/ibHbIe
padoTbI padoThI
pecypchbl
1 DBOJIIOIHS U METO/IBI €€ N3YUCHUS 1 brmmorexa [TOK
H 8 yi https://m.edsoo.ru/863ea20e
2 Hcropus pasBuTus npeacTaBIeHUN 1 bubnuoreka [IOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6mmoreka [JOK
3 M 1
HKPOIBOTIONHA https://m.edsoo.ru/863e9cle
[Nomynsuus kak aneMeHTapHas
€IMHUIIAa BUJIA ¥ SBOJTIOIMH.
4 JII;60 I;TO HI;;[ aGota J]\? 1 1 0.5 bubamotexa LOK
PaTOPHaA b i} ' https://m.eds00.ru/863e99c6
«CpaBHeHHE BUOB 10
MOP(}OJIOTHYECKOMY KPUTEPUIO)
5 JIBroKyIue Cuibl (3JIEMEHTApHBIC 1 bubnuoreka [IOK
(hakTOpPbI) SBONIOIHIH https://m.edsoo.ru/863e9da4
. bubmuoreka [IOK
6 E 0 1
CTCCTBEHHBII OTOOP H ero Gopue! https://m.edsoo.ru/863e9ed0
Pe3ynbratel aBomIOIUY:
MIPUCIIOCOOIEHHOCTh OPTaHU3MOB U
7 BHUI000pa3oBanue. JlabopaTtopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEIILHOTO XapaKTepay
8 Hanpasnenus n nytu 1 bubnuoreka LIOK

MakKpO3BOJIFOINA

https://m.edsoo.ru/863e9cle
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HeoOpatumocTs 3BOIIONINT

Hcropust xu3au Ha 3emiie U METOIbl

10 R
e€ u3ydeHus
1 I'unoTe3bl IPOUCXOKACHUS KUZHU bubnuoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
PazButHe xu3nu Ha 3emiie 1o 3pam u bubnuoteka [IOK
12
reproiam https://m.edsoo.ru/863eat6be
OCHOBHBIE ATArbl YBOJTIOIUN
PACTUTENILHOTO U >KUBOTHOTO MHUpA.
13 [IpakTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3ydeHune uCKomaeMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8bc
PaCTeHHI ¥ )KHBOTHBIX B
KOJUIEKIUSIX»
CoBpemMmeHHas cuctema bubnuoreka [IOK
14
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeI0BEKa (AaHTPOTIOTCHE3) Bubmmorexa LIOK
t P https://m.edsoo.ru/863eac2c
JIBroxyrue cuibl ((hakTopbl) bubmuoreka [IOK
16
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJJMH 3BOJTIOLIUN
YenoBeka
YenoBeyeckue pachl ¥ IPUPOJIHBIE bubnunoreka [IOK
18
aJlanTaly YeJI0BeKa https://m.edsoo.ru/863eaea2
PesepBHrIit ypok. O60011€HKE TIO
19 TeMe «BO3HUKHOBEHME U pa3BUTHE
KU3HU Ha 3emiie»
20 DKoJIorus Kak HayKa
21 Cpenbl 0OUTaHHS U IKOJIOTHUECKUE bu6nmoreka [JOK
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(baxTopsI

AbuoTtnueckue HakTopbl.
Jlaboparopuas padora Ne 3.
«Mopdoonornyeckue 0COOEHHOCTH

. bubnuoteka [IOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburtanusy. JJaboparopnas padbota
Ne 4. «Bnusitnue cBera Ha poCT U
pa3BUTHE YEPEHKOB KOJIEyCcay
bubmmoreka [JOK
23 bromiiecie dakTopet https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nomynsauuu. [Ipakruyeckas padora
24 Ne 2 «[Toacuét II0THOCTH 0.5
MOMYJISIIUI pa3HbIX BUJOB
pacTeHuiD»
o5 Coo0riecTBa OpraHM3MOB — bubnuoreka [IOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
%6 OKOJIOTUYECKHUE CHCTEMBI bubmuoreka [IOK
(?KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE MIOKA3aTeNH YIKOCUCTEMBI.
27 DKOJIOTHYECKUE TUPAMUBL. bubmmorexa [IOK
~ https://m.edso0.ru/863eb5fa
CaoiicTBa 3kocuctem. Cykueccus
28 [IpupoaHbIE 3KOCUCTEMBI
29 AHTPOIIOTEHHBIE DKOCUCTEMBI
30 buocdepa — rnobanbHas bu6nuoreka LIOK
JKOCHCTEMA 3eMITU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILECTBOBAHUS bubnmoreka [JOK

o6uocdepnt

https://m.edsoo.ru/863ebd16
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32 YenoseuecTBo B Onocdepe 3emim 1
33 Cocy1ecTBOBaHUE MTPUPOIBI U 1 bubnuoreka [IOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHblit ypok. O000111€HNE TEMBI
34 «Coo0mIecTBa ¥ SKOJIOTMYECKHE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO HACOB I1O 34 55

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

* buonorus / ITaceunuk B.B., Kamenckuiit A.A., Pyouos A.M. u apyrue /Ilox
pen. [Taceunuka B.B., AkimonepHoe obmectBo «M3natenbctBo «IIpocBeienne»

* buonorus, 11 knacc/ [laceunuk B.B., Kamenckuit A.A., Pyonios A.M. u apyrue
/Mon pen. [Taceunnka B.B., AkuronepHoe o0mectBo «M3aaTenbcTBO

«HpOCBeH_IeHI/IC»

METOIUYECKUE MATEPUAJIbBI IJ1S1 YYUTEJISA

A.1O.Nonnesa. A.B.Topranos. buonorus B cxemax u tabnuiax IKCMO
Mocksa. 2012 T

I'. U. Jlepuep. buonorus. [Tonnsiil cipaBoYHUK Jy1st TOATOTOBKU K E T" D, M.
Actpensb 2012 T

I'otoBumcs xk EI'3. O6mras 6uonorus M Jlpoda 2012 r

EI'D 2012 r. buonorus. M. Actpens 2012r

EI'D. O6mas 6uonorus. KoHTpoiabHbIE H3MEpUTENbHBIC MaTepuaibl M
IIpocemienue 2012 r

N.P. MyxamemkanoB. Mactepckast yautens « TecTsl, 3aueTsl, Ommomnpocs 10-
11 kmace»y M «BAKO» 2007 r

O6ias 6uonorusi: Yueonuk / ITox pen. Koncrantunosa B.M.. - M.: Academia,

2018. - 704 c.


http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

Boponuos, H.H. buonorus. O6mas 6uonorus. 10-11 knacesl: YueOHuk s
0011e00pa3oBaTeIbHBIX yupekaeHuii: ba3zossiii ypoBens / H.H. BopoHiios. - M.:
IIpocs., 2022. - 304 c.

Heitma-Cuonnnkas, M.A. O01as u canutapHasi MUKPOOUOJIOTHS C TEXHUKOM
MUKpPOOHOJIOTMYECKUX HCccleoBaHui: YueOHoe nocodue / M. A. Jleiima-
Cuonunkas. - CI16.: Jlans, 2022. - 588 c.

3axapos, B.b. Pabouas TeTtpaap nmo obmieit 6nonoruu: 10-11 knacc: k: YueOHUKY
B.b. 3axaposa, A.I'. Mycradpuna, B.1. Cusornazosa, H.M. Uepnosoii "O0b1mas
ouomnorus. 10-11 knacc" / B.b. 3axapos, E.T. 3axaposa, A.J[. Kynaes, B.H.
CuBornasos. - M.: Dk3amen, 2. - 157 C.

T A Jloskosa. [Toaroroska k ommmmnuazgaMm 1o ouosoruu 8-11 kiraccos. M

Aiipuc-ipecc 2011

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

www.informika.ru - anektponnsbiii yueOnuk "buonorusa” (Bep. 2.0 - 2000) u3
ukia "Ob6yyaromye SHIUKIoneuu". - Y4ueOHbIi Kypc, KOHTPOIbHBIE BOIIPOCHI.

(Kak nonb3oBatbes - cM. "[lomomis".)

www.college.ru - pazaen "OtkpeiToro koiuiemka" mo buonornu. YueOHUK,

Mojenu, On-line TeCThI, yIUTETIO.


http://www.informika.ru/
http://www.college.ru/
http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

www.skeletos.zharko.ru - "OnopHo-aBuraTebHas cucTeMa 4eaoBeka’.
OO6pa3oBaTtenbHbIN cailT o npeamMery buonorus, kypc Yenosek. CTpoeHue
ckeneta. Mpimeunas cuctema. Kak 3to padoraer. [Ipunoxxenus: 2 ckeneTHbIX

SHUUKJIONEINH; ISl YUUTENS - YPOKH, JIaDOpaTOpHbIE, 6 TECTOB C OTBETAMH.

www.biodan.narod.ru - "buo/lan" - buonorus ot Jansl. HoBocTr 1 00630psI 110
ouonorun, sxkosioruu. IIpodiemsr u Teopun. EcTh TeMaTHUECKHE BBITYCKH,

dotoranepeu, 6Morpa@uu BEIUKUX YUEHBIX, CIIEICIIOBAPb.

www.bio.1lseptember.ru - qius yuureneit "5 uay Ha ypok buonoruu". Ctatbu 1o:

bortanuke, 3oonorun, buonorun - Yenosek, OOmiek 0M0I10rnu, DKOJIOTHH.

www.bio.lseptember.ru - razera "buomorus" (MeK1y BEIXOJI0M O4EPEITHOIO
HOMEPA T'a3eThl U MOSBICHUEM IIOJHOTEKCTOBOM BEPCHU HOMEDPA Ha caiTe

YCTaHOBJIEH 'OJOBOM MHTEPBaI)

www.kozlenkoa.narod.ru - Otort caiit Ko3nenko A.I'. - nmpenogaBaTes U s
IpernoaaBaTesc, I TeX, KTO YUUTCS CaM M YIUT JIPYTrUX; OYHO U
JUCTAHIIMOHHO, OMOJIOTHUH, XUMHUH, APYTHM IIPEAMETAM - C IIOMOIIbIO

KoMnbroTEpa U IHTEpHET.

WWW.NSU.ru brosorust B BOIpocax 1 0TBETax - y4eHbIE HOBOCHOMPCKOTO


http://www.skeletos.zharko.ru/
http://www.biodan.narod.ru/
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AK&I[CMFOpOI[Ka OTBCYAIOT HA BOIIPOCHI CTAPIICKIACCHUKOB.

www.websib.ru - pasnen "buonorus" HoBocrOupckoit 00pa3oBaTeIbHOM CETH.
[ToxOopka MaTepraaoB U CChUIOK (TIPOrpaMMBbI, MPOCKTHI, MATEPUAJIBl Y YPOKY,

aOUTYpHUEHTY).

www.nrc.edu.ru - "bruosiornueckas KapTuHa MuUpa" - pasae 3IeKTPOHHOTO
yueOHuKka "KoHieniuu coBpeMeHHoro ectectBo3Hanus'". Konneniuu
MPOUCXO0XKACHUS )KU3HU U Teopuu 3Botonnu. (Ilepexoa mo cceuike BHU3Y

"anee...".)

www.floranimal.ru - "FLORANIMAL - pactenus u xxuBoTHbIe" Kak
sunukonenus. (O6beM nHpopMaIuu BrieyatiseT.) BeiopaTs OyKBY, OTKPOETCS
CTpaHUIla C ABYMs OOJBIIMMHU KOJJOHKaMH Ha3BaHuii: Pactenus u JKuBoTHbIE.

BriOupaeM o Ha3BaHHUIO - OTKPBIBACTCS OMKCaHue U (HOTO.

www.filin.vn.ua - "®unuH" - WILTIOCTpUPOBaHHAS SHIMKIONEAUS )KUBOTHBIX. K

CO’KaJICHUIO HE BCE pa3feibl ToToBbl. Omucanus u ¢potorpadum.

www.nasekomie.h10.ru "Hacekompbie" O HaCEKOMBIX IS IIKOJILHUKOB -

OIIMCAaHHUC OCHOBHBIX BUI0B, PHUCYHKH.
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http://www.nrc.edu.ru/
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www.invertebrates.geoman.ru Hacexomsie. [TormyspHast KHUra AKUMYIIKHHA

N.N. ¢ MHOKECTBOM IIBETHBIX PUCYHKOB U oTorpaduii. -

www.bird.geoman.ru ITruier. [Tomynsipras kaura Akumyikuaa .. ¢

MHOECTBOM IIBETHBIX PUCYHKOB U (oTorpaduii.

www.animal.geoman.ru Mup xuBoTHbIX. [TonyssipHas KHUTa AKMMYIIKHHA

N.W. ¢ MHO€eCTBOM IIBETHBIX PUCYHKOB U (hoTOrpaduil.

fish.geoman.ru Pei0b1. MimrocTprpoBaHHas SHITUKIONEINS PBIO.

www.plant.geoman.ru - XKu3ub pacTeHuii. 3aHUMATEIILHO O OOTAHHUKE.

baktepuu. JlekapcTBEHHbIE pacTEHUSI.

www.livt.net - sekTpoHHAas WILTIOCTPUpPOBaHHas SHIUKIoneAus ""YK1BbIe

cymecta". Knaccudukanus u ¢pororpaduu 6e3 Texcra.

www.nature.ok.ru - Peakue u ucuesaroniue xuBotHbie Poccnu. Onncanus u

rojioca pCaAKux KMBOTHBIX.

www.bril2002.narod.ru - buosorus ams mkoasHUKOB. KpaTkas uHGOpM. 110
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pasznenam: O6mias ouonorusi, boranuka, 3ooorusi, Yenosek.

www.festival.1september.ru - dectuBans negarornyeckux uaen "OTKPBITHIH

ypok" 2006 - 2007. Paznen "[IpenonaBanue 6uonorun" - 86 crareil.

www.charles-darwin.narod.ru - Yapme3 Japeun: 6uorpadus 1 KHUTH
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