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INOACHUTEJIBHASA 3AIINCKA

[Ipu paspaboTke mporpaMMbl 1O OHOJOTHU TEOPETUYECKYI0 OCHOBY IS
oTpeIeTICHUS MTOAX0A0B K (hOPMHUPOBAHUIO COACPKaHUS yueOHOoro peamera «buoorusy
coctaBwiM: KoHuentyanbHbie mojoxkeHuss GI'OC COO o B3auMo00YyCIOBICHHOCTU
nesnei, comepxaHusi, pe3yiabTaToB OOydeHUsT M TpeOOBaHM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB, TIOJIOXKCHHSI 00 oOOmuX TIensIX ¢ MNPUHIUIAX, XapaKTepU3yIONIX
COBPEMEHHOE COCTOSIHUE CHCTEMBI CpEeIHEero o0mero oOpa3oBanus B Poccuiickoi
denepanny, a Takke MOJOXKEHUsSI O crnenudpuke OUoioruu, e€ 3HAYeHUU B TO3HAHUU
KUBOM TPUPOIBI U OOECIECUEHUH CYIIECTBOBAHMS 4deloBeYecKoro obdmiectBa. CoriacHo
HA3BaHHBIM MOJIOKEHUSIM, OIpPECIICHbl OCHOBHBIE (DYHKIIUU MPOrPAMMBI 110 OMOJIOTUU U
€€ CTPYKTypa.

[Iporpamma mo Owonornu AaéT TPEACTABICHHE O IENsAX, 00 oOmeld cTpaTteruu
oOy4eHHsi, BOCIIMUTAHUS W Pa3BUTHS OOYYAIONIMXCS CPEACTBAMHM YYEOHOro mpeaMera
«buonorusy, onpenenseT o00s3aTeNbHOE NPEIMETHOE COJEp)KaHHUE, €ro CTPYKTYpY,
pacnpezesieHue Mo pazjenaMm U TeMaM, PEKOMEHIYEMYIO MOCIe0BaTENbHOCTh U3yUYECHHUS
y4eOHOro MaTepuayia ¢ y4ETOM MEXMNPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JJOTUKHU
00pa30BaTEIBLHOIO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEN 00yUarOImMXCsl.

B mporpamme 1o OWONOTMU TaKKe YUHUTHIBAIOTCS TPEOOBaHUS K IUIAHUPYEMbBIM
JUYHOCTHBIM, METalmpeIMETHHIM U  MPEIMETHBIM  pe3ylbTaraM  OOy4eHHS B
GbOpMUPOBAHUM OCHOBHBIX BHUJIOB Y4YEOHO-TIO3HABATEIBHOM JI€SITEIHLHOCTH/y4eOHBIX
NEeUCTBUN 00yYaIOIIMXCsl IO OCBOCHUIO COACPKAHUS OMOJIOTHYECKOr0 00Opa30BaHUsI.

B mnporpamme mo Oumomoruu (10-11 xmaccel, 6a30BbI ypOBEHb) peaIn30BaH
OPUHIIMI TPEEMCTBEHHOCTH B UW3Y4YeHUM Owuojoruu, Onmaromaps uYemy B HeH
IPOCMATPUBAETCS HAIIPABICHHOCTh HA Pa3BUTHE 3HAHW, CBS3aHHBIX ¢ (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  ILIEHHOCTHBIX  OpPUEHTAIlUHd  JIUYHOCTH,
AKOJIOTMYECKOTO MBIIUICHUS, MPEJICTABICHUN O 3J0pOBOM 00pa3e KU3HU U OEpeKHbIM
OTHOUICHHEM K OKpyXaruied mnpupogHou cpexne. l[loatomy Hapsny ¢ usydeHuem
00111e0MOIOTUYECKUX TEOPHil, a TAaK)Ke 3HAHUN O CTPOCHUHU JKUBBIX CHCTEM PA3HOTO paHTa
U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX IMPOIECCOB B MpOrpamMme Mo OHOJIOTHUU
yACJICHO BHUMAaHUE HCIOJIb30BAaHUIO TMOJIYYCHHBIX 3HAHWU B MOBCEAHEBHOW KU3HU IS
peleHusl MPUKIAAHBIX 3ada4, B TOM 4YHUCJE: TPOPUIAKTHUKA HACIEICTBEHHBIX
3a00J€BaHUN YETOBEKa, MEINKO-TEHETUYECKOTO KOHCYJIbTUPOBAHUS, OOOCHOBAHUS
HKOJIOTHYECKH 1E€JIECO00Pa3HOTO TOBEACHUS B OKPYIKAIOIIEH MPUPOTHON cpefe, aHaIu3a
BIIUSIHUSL XO3SUCTBEHHOW JIESATEILHOCTH YEJIOBEKa Ha COCTOSHUE TMPUPOAHBIX U
HUCKYCCTBEHHBIX DKOCHUCTEM. YCHUJICHHE BHHMaHUS K TPUKIAJHONW HAMpPaBICHHOCTH
ydeOHoro npeameTa «bruonorus mpoIUKTOBaHO HEOOXOAMMOCTBIO 00ECTICUEHUS YCIIOBUM
JUTSL peIlIeHUs OAHOM M3 aKTyalbHBIX 3aJlad IIKOJBHOTO OMOJIOTHYECKOTO OOpa30BaHUSA,
KOTOpas Tpeanojaraet GopMUPOBaHKUE Y 00yUYaIOIMIUXCS CIOCOOHOCTH aanTUPOBATHC K
W3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpAa.

buonorus Ha ypoBHE cpeHero o01iero o0pa3oBaHus 3aHUMAET BakHOE MecTo. OHa
obecrieunBaeT (GopMUpPOBaHUE y OOYYAIONMIMXCS TPEACTABICHHA O HAyYHOW KapTHUHE
MUpa, pacIMpseT U 0000IaeT 3HaHUS O KUBOU MPUPOJIE, €€ OTIIMUNTEIBHBIX PU3HAKAX
— YPOBHEBOW OpraHM3aIlMU U SBOJIOLMH, CO3/1aET YCIOBHS JJIs: MO3HAHUS 3aKOHOB KUBOM



npupoasl, (QopMupoBaHus (PYHKIIMOHAIBHOM TI'PaMOTHOCTH, HABBIKOB 3J0POBOTO U
0e3omacHOro 00pasza KW3HH, SKOJOTHYECKOTO MBILIUICHHUS, [IEHHOCTHOTO OTHOIICHMS K
YKUBOW NPUPOJE U YEIIOBEKY.

bonpmoe 3HadeHWe OMOJIOTHSI WMEET TaKXKe JUIsl PEIICHHs] BOCIUTATEIBHBIX W
pa3BUBAIOLIMX 3a/7a4 CPEJHEro OOIIero o0pa3oBaHMSs, COLMANM3AIMU O0Y4YarOUIUXCS.
N3yyenue Ouosiornu oOecrieyuBaeT YCIOBHUS Il (DOPMUPOBAHUS WHTEIUICKTYaJbHBIX,
KOMMYHUKAIIMOHHBIX W HMH(GOPMAIIMOHHBIX  HABBIKOB, 3CTETUYECKOW  KYJIbTYPHI,
CIIOCOOCTBYET HMHTETpAIui OWOJOTHYECKUX 3HAHWUN C MPEACTABICHUSAMH W3 JAPYTHUX
y49eOHBIX MPEMETOB, B YACTHOCTH, (DU3UKH, XUMUU U Teorpaduu. HazBaHHBIC MOT0KEHUS
0 MpeJHA3HAYCHUHU y4eOHOTO IpeaMeTa « bronorusy cocTaBuiIM OCHOBY JIJIsi ONpEIeTICHUS
MOJXO/MOB K OTOOpY M CTPYKTYPUPOBAHHUIO €ro COJEp)KaHHs, MPEACTABICHHOIO B
nporpamMmme 1o OUOJIOTHH.

Ot6op coxmepxanus ydeOHOro mnpemmera «bumomorus» Ha 06a30BOM YpOBHE
OCYHIECTBIEH € MO3UIUH KYJIbTypOCOOOPA3HOTO MOAXOJa, B COOTBETCTBHHM C KOTOPBIM
oOyyJaromuecs: JOJKHBI OCBOUThH 3HAHUS U YMEHUS, 3HaYUMbIe 11 GOpMHUPOBAHUS 00IIIEH
KYJIBTYpbI, ONPENIEISAIONINE a/ICKBATHOE MTOBEJICHUE YEIOBEKA B OKPYKAOMIEH PUPOTHON
cpeze, BOCTpeOOBaHHbBIEC B MOBCEIHEBHOM KU3HU U MPAKTUUECKOU JearesbHoCcTH. Ocoboe
MECTO B 3TOM CHUCTEME 3HAHUM 3aHUMAIOT BJIEMEHTHI COJICp)KaHMs, KOTOPBIE CIyKaT
OCHOBOHM 711 (pOpMHUPOBaHUSI TMPEACTABICHUNH O COBPEMEHHOM €CTECTBEHHO-HAYyYHOMU
KapTUHE MHUpPA U IIEHHOCTHBIX OPUEHTALMAX JIMYHOCTH, CIIOCOOCTBYIONIUX T'yMaHHU3aIllUU
OMOJOTUYECKOTO 00pa30BaHMUSI.

CtpykTypupoBaHU€ COAECpKaHUsI y4eOHOro MaTepuayia B MporpaMme Mo OHUOJIOTUU
OCYILIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYEHUSI 3HAHUU 00 OTJIMYUTEIIbHBIX
OCOOEHHOCTSIX JKMBOW TIPUPOJABI, O €€ YpPOBHEBOW OpraHu3alud W HBOMIOIUU. B
COOTBETCTBUM C OTUM B CTPYKType YyueOHoro mpeamera «buosorus» BbiIeICHBI
cleAyloume coJepkKaTeabHble JUHUM: «bUONOrHs Kak Hayka. MeToJbl Hay4HOro
no3HaHus», «Kiierka kak Ouonoruueckas cucrema», «OpraHuzM Kak OuoOJOruveckas
cucteMa», «CucrteMa W MHOroo0Opa3ue OpraHuyecKkoro MHpa», «IBOJIOLUSA >KHUBOU
NPUPOJIB», « DIKOCUCTEMBI U PUCYIIIME UM 3aKOHOMEPHOCTH.

[ens uzydyenus: yue6Horo npenmera «buonorus» Ha 6a30BOM ypOBHE — OBJIAJICHUE
00YyYaIOIIMMUCS 3HAHUSIMUA O CTPYKTYPHO-(DYHKIIMOHAILHOW OpraHu3aIliy KUBBIX CUCTEM
pa3HOTO paHra W MPUOOPETEHHWE YMEHUW HCIOJIB30BaTh ATU 3HAHUS JJISI TPAMOTHBIX
JNEeUCTBUN B OTHOILICHUH OOBEKTOB >KUBOM MPHUPOJIBI U PEIICHUS] PA3IUYHBIX KU3HEHHBIX
mpooieMm.

JlocTikeHue 1enu usydeHus ydeOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE
o0ecreunBaeTcsl peuIeHUEM CIIEeIYIOIUX 3a0a4:

OCBOCHHE OOYYaIOIIUMHUCS CUCTEMBbI 3HAHUN O OMOJIOTMYECKUX TEOPUSIX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THUIOTe3ax, MpaBWIax, CIYXKallluX OCHOBOW s
dbopMHUpOBaHUS TIPENCTABICHUNA O ECTECTBEHHO-HAYYHOM KapTHUHE MHUpPa, O METO/aax
HAy4YHOTO TMO3HAHUSI, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTAX KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpPraHM3alliM, BBIJAIOLIUXCS OTKPBITHUSAX M COBPEMEHHBIX HCCIEIOBAHUSAX B
OHOJIOTHH,

dbopmupoBaHre y OOYYalOMUXCS TIO3HABATENbHBIX, WHTEUICKTYadbHBIX U
TBOPUYECKUX CIMOCOOHOCTEH B MPOIECCE aHAIM3a JIAHHBIX O MYTAX Pa3BUTHS B OMOJIOTHU



HAyYHbIX B3IJISZ0OB, MAEH M TOJIXOJI0B K H3YYEHHUIO >KHUBBIX CHUCTEM PA3HOrO YPOBHS
OpraHu3allly;

CTaHOBJICHHE Yy OOydaromuxcsi o0Imeld KylabTypbl, (GyHKIIMOHATHHOW TPaMOTHOCTH,
pa3BUTHE YMEHUI OOBSICHATH U OLICHUBATH SIBJICHUS OKPY’KAIOIIEr0 MUPA )KUBOW MTPUPOIBI
Ha OCHOBAHMH 3HAHUH U OIBITA, MOJYYEHHBIX [IPU U3YUEHUH OUOJIOTUY;

dbopmupoBaHre Yy  OOy4alomUXCS  YMEHUW  WUIIOCTPUPOBATH  3HAYCHUE
OMOJIOTUYECKUX 3HAHUKW B  MPAKTUYECKOW JICSITEJIBHOCTH  YEJIOBEKa, pPa3BUTHUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJOTUI U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKIEHHOCTU B BOBMOYKHOCTH MO3HAHUS YEJIOBEKOM >KMBOW IIPHUPOJIBI,
HEOOXOIMMOCTH OEpeKHOTO0 OTHOIIEHUS K HeH, COOJIIOICHUS] ITHYECKUX HOpPM IpHU
MPOBEICHUH OMOJIOTMYECKUX UCCIICOBAaHUM;

OCO3HaHWE IIEHHOCTM OWOJOTWYECKUX 3HAHUWA JUIsI  TOBBIIMICHHUS  YPOBHS
9KOJIOTUYECKOMN KYIBTYpPHI, A1 (POPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS;

NPUMEHEHUE TMPUOOPETEHHBIX 3HAHUW M YMEHUM B IOBCEIHEBHOW JKU3HU IS
OLICHKM TOCJEACTBUN CBOEW JAEIATEIBHOCTH IO OTHOLICHMIO K OKpYXKAIOLIEH cpene,
cOOCTBEHHOMY 3/I0POBbIO, 00OCHOBaHHUE U COOTIOACHUE MEP MPOPUIAKTUKH 3a00IEBaHUN.

B cucteme cpeanero oOmiero oOpaszoBaHusi «buosnorus», mzydaemas Ha 0a30BOM
YPOBHE, SIBJISIETCS 00s13aTEIbHBIM YYEOHBIM IPEIMETOM, BXOJSIIUM B COCTaB MPEAMETHOM
obnactu «EcTecTBEHHO-HAay4YHbIE TPEAMETHD.

Jis u3yuyeHuss OMOJOrMM Ha 0a30BOM YpOBHE CpeIHEro o0Iero ooOpa3oBaHUs
otBonutca 68 yacos: B 10 kiacce — 34 yaca (1 gac B Hepeno), B 11 knacce — 34 ygaca (1
yac B HEJEII0).

COILEPKXAHHUE OBYYEHUA 10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonoruss kax Hayka. CBsizb OHOJIOTMM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (uiiocodueit, 3TUKOM, 3CTeTUKOM M mpaBoMm. Poiib
Ouonorun B (OPMHPOBAHUM COBPEMEHHOW Hay4yHOW KapTuHBI Mmupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metoasl moO3HaHMS KUBOW MPUPOALI (HAOIIOACHUE, SKCIEPUMEHT, OIMCaHMUE,
u3MepeHue, Kiaccudukaius, MoJeIUpPOBaHNEe, CTATUCTHYECKAst 00pabOoTKa JaHHBIX ).

JdeMoHCcTpanuu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konabnos, /Ix. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: «MeToIbl MO3HAHUSI )KUBON TTPUPOJIBIY.

JlabopaTopHbie U MpaKTHYECKHE PadoOThI:

[Ipaktrueckas padora Ne 1. «lVcnonbp3oBaHue pa3IUYHBIX METOJOB NP HM3YYEHUU
OMOJOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHU3ALMSL.

Kusble cuctembl (OMOCHCTEMBI) KaK MpeAMET U3ydeHus: Onosoruu. OTInyue KUBbIX
CHUCTEM OT HEOPIraHUYECKOU MPUPOABI.

CpoiicTBa OmocucTeM W WX pa3zHOOOpa3ue. YPOBHH OpTraHHU3allid OHOCHCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIA, OPTraHU3MEHHBIN, IMOIMYISALHUOHHO-BUIOBOM,
KOCHUCTEMHBIN (OMOreoIeHOTHYECKHI ), OnOChEpHBIH.



JdeMoHCcTpanuu:

Tabnuubl n cxembl: «OCHOBHbBIE MPU3HAKU KU3HU», «YPOBHU OpraHU3allid >KUBOU
IPUPOJIBIY.

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. XuMH4YeCKHUil COCTAB U CTPOCHUE KJIETKH.

XUMUYECKH  COCTAaB  KIETKH. XHMHYECKHE JJIEMEHTBl:  MaKpOAJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/la 1 MUHEpabHBIE BEIIECTBA.

@DyHKIMU BOABI 1 MUHEPAIbHBIX BELIECTB B KieTke. lloanepxanue 0CMOTHYECKOTO
OastaHca.

benku. CoctaB u crTpoeHue O€NnKOB. AMHHOKHCIOTHI — MOHOMEpHI OEJIKOB.
He3aMeHnMBIE W 3aMEHUMBIE AMUHOKHUCIOTHL. AMUHOKHUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpBI O€IKOBON MoOJIeKynbl (IEepBUYHAS, BTOpUYHAS, TPETUYHAS W YETBEPTHUHAS
CTpyKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buonoruueckne GyHKIMN OETKOB.

®epmeHTHl — Ouosoruueckue Katanuzatopbel. CtpoeHue (epMeHTa: aKTUBHBIN
HEeHTp, cyocTpaTHas cnienupuyHoctb. Kobepmentsl. Butamunbl. OTiauyust pepMeHTOB OT
HEOPTaHUYECKUX KaTaJIN3aTOPOB.

VYrneBoasl: MoHOcaxapubl (TJIOKO3a, pubo3a U Je30KcupuO03a), Aucaxapujbl
(caxapo3a, T1akTO3a) U MoJucaxapuasl (Kpaxmall, TIIMKOTEH, 11eJIII0J103a). buonornyeckue
(yHKUIHU yTIEBOAOB.

Jlunuaet: Tpurnuuepuabl, dGochonunuabl, crepouasl. ['uapopuibHO-TUAPOGOOHBIE
cBoiicTBa. buonornueckue ¢pyHkuuu aunuioB. CpaBHEHUE YTIEBOAOB, OCIKOB U JIMIHI0B
KaK UCTOYHUKOB YHEPTUH.

Hyxnennoseie kucnorsl: JIHK u PHK. Hykieornabr — MOHOMEpBI HYKJIEMHOBBIX
kucioT. Ctpoenne u ¢ynkuuu JJHK. Crpoenune u dynkunun PHK. Buner PHK. ATO:
CTpOeHUE U QYHKIIHH.

[urosiorus — Hayka o kierke. Knerounas teopust — npumep B3anMOJCHCTBUS UIEN U
(aKkTOB B HAYYHOM MO3HAHUHU. MeTObl U3yUEHUs KIETKH.

Knerka kak menoctHas xuBasg cucrema. OOLMe MPU3HAKK KJIETOK: 3aMKHYyTas
HapykHas MmemOpana, mosiekynbl JIHK kak renetudeckuil ammapaT, cUCTeMa CHUHTE3a
Oernka.

Tunel KJIETOK: 3yKapuOTHYecKas U Mpokapuotuyeckas. OCOOEHHOCTH CTPOEHUS
MpoKapuoTHYeCKor kieTku. KierouHas creHka Oaktepuil. CTpoeHHE 3YKapHOTHUUECKOM
KkJ1eTKi. OCHOBHBIE OTIIMYUS PACTUTENILHOM, )KUBOTHON U TPUOHOM KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYpPhl KIJIETOK — KIETOYHAs CTEHKa, IJIMKOKAINKC, WX
dbynknuu. [lnazmatuueckass memOpana, e€ cBoiictBa u (pyHkiuu. llutomnmazma u e€
opranounbsl. OqHomMeMOpanHble opranousl kinetku: IIIC, anmapart ['onbku, TU30COMBI.
[TonmyaBTOHOMHBIE OpraHOUbl KJIETKH: MUTOXOHAPHH, TuacTuibl. IIpoucxoxnenue
MUTOXOHApWA © Tuiactul. Bunbl tuactun. HememOpanHbIE OpPraHoOWIbI  KICTKU:
puOOCOMBI, KIETOYHBIA IIEHTP, IEHTPUOIU, PECHUYKH, KTYTUKH. DYHKIIUA OPTaHOWIOB
KJIETKH. BKIIOUeHUsI.

Aapo — perynasTopHblil 1HeHTp KieTku. CTpoeHue sapa: sjaepHas 00010YKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIECTB B KIIETKE.



JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llInelinen, P. Bupxos, />x. YoTcon,
®. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Hunarpammel: «PacnpenerieHue XHUMUYECKUX SJIEMEHTOB B HEXHWBOM MPUPOJICY,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuubr u  cxembl: «lleproguyeckas TabnMIla XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIEeKyJbl BOIb», «buocuHTe3 Oenkay, «CTpoeHHE MOJEKYJbl OelKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotel. JTHK», «Ctpoenue monexynsr ATO»,
«CTpoeHue 3YyKapuOTHYECKOW KIETKH», «CTpOeHHE >KUBOTHOW KIETKHW», «CTpoeHHe
pacTUTENIbHOW KIIETKW», «CTpOEHHE MPOKAPUOTUYECKON KIETKn», «CTpoeHHE snapa
KIIETKI», «YTIAEBOIBDY, «JIMIUIbD».

O6opynoBaHue: CBETOBOM  MHKPOCKOIN, OOOpyJOBaHUE Uil  MPOBEIACHUS
HAOJTFOICHUM, W3MEPEHUH, YKCIIEPUMEHTOB, MUKPOIIPETapaThl PaCTUTEIbHBIX, KUBOTHBIX
1 OaKTepUATIbHBIX KIJIETOK.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlabopatopHas pabora Ne 1. «M3ydeHue KaTaquTUYECKON aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl UK KaTaaasbl)y.

JlaGoparopHas pabota Ne 2. «M3yueHue CTpOeHUs KJIETOK PACTCHUH, )KUBOTHBIX U
OakTepuii MoJ MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax u ux OMucaHue.

Tema 4. ’/KusHeneATeIbHOCTb KJIECTKH.

OOmeH BemiecTB, WJIM METa0oIu3M. AcCUMIIIALMS (IJJACTUYECKUH OOMEH) U
TUCCUMWISIUA  (PHEpreTuueckuifi oOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
Metabonu3ma. Poib 3aKOHOB COXpaHEHUsI BEIIECTB W DHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BemiecTB: aBTOTPOGHBI U TeTepoTpodHbIi. Ponb ¢GepmeHTOB B
0OMEHE BEIEeCTB U MPEBPAIICHUHN YHEPTUH B KIIETKE.

®dotocunte3. CBeToBass U TeMHoBass (a3bl poTtocuHTe3a. Peakiuu ¢doTocuHTE3A.
D¢ dexTuBHOCTL oTOCHUHTE3a. 3HAUEHUE (POTOCHHTE3a ISl JKU3HU Ha 3emiie. BrnusHue
yCIIOBUM cpenbl Ha (OTOCHHTE3 W CIOCOOBI TOBBIIIEHUS €r0 MPOJYKTUBHOCTH Y
KYJIbTYPHBIX PACTCHUMU.

XeMocuHTe3. XEeMOCUHTE3UpYIole OakTepun. 3HAUECHUE XEMOCHHTE3a JJIsl KU3HU
Ha 3eMJie.

DHepreTuueckuidi oOMeH B KieTke. PacmienyieHue BelIecTB, BbIJCICHUE W
aKKyMYJIMPOBAaHHE HHEPrUM B KJIETKE. JTallbl dHEpPreThdeckoro obmena. [nmukomms.
bpoxenne u ero Buael. KuCIOpOAHOE OKHUCIEHUE, WM KJIETOYHOE JIbIXaHUE.
OxucnurensHoe GochopunrpoBanue. IPHEKTUBHOCTh FHEPrETUIECKOTO OOMEHA.

Peaknuun matpuuHoro cunrte3a. ['enernueckas uHdopmanus u JHK. Peanuzanus
TeHETUYEeCKON nHpopMarmu B KJeTke. [ eHeTH4IecKuit Ko u ero cBorcTBa. TpaHCKPUTIITUS
— Marpuusblii cuHTe3 PHK. Tpancmsmus — OuocwHTe3 Oenka. DTambl TPAHCISITUH.
KomupoBanne amuHOKHCIOT. Posib pubocom B OMocuHTE3e OeIKa.

Hexnerounsle ¢dopmbl ku3HM — BUpYChl. Mctopusi oTkpbitus BupycoB (. H.
WBanoBckuit). OCOOEHHOCTH CTPOEHUS W KU3HEHHOTO LMKIa BUPYcOB. bakrepuodaru.
bone3nn pacreHuii, JKMBOTHBIX M YEJIOBEKAa, BBbI3bIBAEMbIE BHUpPYycaMHu. Bupyc



uMmmyHo euiuta yenopeka (BUY) — Bo3oynutens CIIMla. O6paTHas TpaHCKpUMIUS,
peBepTasa u unrterpasa. [IpodunakTuka pacnpocTpaHeHUst BAPYCHBIX 3a00J1€BaHUM.

JlemoHncTpanum:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmumbt w cxeMbl: «Tumbl nuTadwsy, «Metabomuzm», «MUTOXOHIPHS,
«JHepreTudyeckuii  oOMmen», «Xmopormiact»y, «Dorocurte3», «Ctpoenune JIHK»,
«Ctpoenrne M (QyHKIHMOHHpOBaHUE TeHa», «CuHTe3 Oenka», «l'eHeTHYecKuil Ko,
«Bupyco», «bakrepuodarn», «Crtpoenne u >xu3HeHHbIH 1K Bupyca CIIN/a,
oaxTepuodaray, «Pemmmkarus JTHK.

O6opynoBanue: wmojenu-anmumkanuu — «Yasoenne JIHK u  TpaHckpumnuusy,
«buocunres 6enkay, «CTpoeHue KIeTKn», Mojesb cTpykTypsl JJHK.

Tema 5. PazaMHokxeHMe M MHAUBUAYAJbHOE Pa3BUTHE OPTAHU3MOB.

KneTounslii nuKI, WK KU3HEHHBIA HUKI KIeTku. MaTepdasza u muros. [Ipoueccsr,
nporekatomme B uHTepdasze. Permnukaums — peakuus marpuyHoro cunresa JIHK.
CtpoeHre XpoMOCOM. XPOMOCOMHBIM HaOOp — KapUOTHI. JIMIUIOMIHBIA M TarIONIHBIN
XpOMOCOMHBIE HaboOphl. Xpomatuael. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS U
VHIMBUIYyaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenne knerkn — muto3. Craaum muro3sa. [Ipormeccel, npoucxoasme Ha pa3HbIX
CTaIUIX MUTO3a. bOoIOrMYeckuii CMBICII MUTO3a.

[Iporpammupyemas rubenb KISTKH — aromTo3.

@dopMbI pa3MHOKEHUS OPraHU3MOB: Oecrojioe M TMojoBoe. Buubl Oecmnosoro
pPa3MHOKECHUA:  JICJICHUE  HAABOE, IIOYKOBAaHHE OJHO- H  MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BereTaTMBHOE pPa3MHOXKEHHE. VICKyCCTBEHHOE KJIOHHPOBAHHUE
OPTaHU3MOB, €0 3HAYEHUE ISl CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECTIOJIOTO.

Meiio3. Ctanguu meiio3a. IIpoiiecchl, poucxosine Ha cTaausx Meiosa. [loBenenue
XpoMmocoM B merno3e. Kpoccunrosep. bruosornyeckuii CMbICH U 3HaYE€HHE MEN03a.

["amerorenes — mpoiiecc 00pa3oBaHUs TOJOBBIX KJIETOK Y KMBOTHBIX. [lojioBbIE
JKEJe3bl: CEMEHHUKU W AudHUKH. OOpa3oBaHWE U PA3BUTHUE TOJIOBBIX KJIETOK — TaMmeT
(cmepmaro3ouj, SIMIEKIETKAa) — crepMaroreHe3 W oBoreHe3. OCOOEHHOCTH CTPOECHUS
AUIEKIETOK U criepMaro3ouaoB. Omnonorsopenue. [Taprenorenes.

NHnuBuayanbHOE pa3BuTHE (OHTOTeHE3). DMOPHOHATIBLHOE Pa3BUTHE (IMOpHUOTEHE3).
DTanbl YMOPUOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX JKMBOTHBIX: APOOJICHUE, TaCTPYIISINA,
opranorenes. [locTomMOpuoHanbHOE pa3BUTHE. THUIBI TOCTIMOPHUOHAIBHOTO Pa3BUTHS:
npsiMoe, HempsiMoe (JTUYMHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPTaHU3MOB, (HaKTOPHI,
CITIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuili. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH,
CTaJINU Pa3BUTHSL.

JdeMoHCcTpanuu:

Tabmumbt u  cxembl: «DOpMBI  pa3sMHOKEHUS  OpPraHu3MoB»,  «JIBoitHOE
OIUIOJIOTBOPEHUE Yy I[BETKOBBIX pPacTEeHUW», «BereraTuBHOE pa3MHOXEHHUE PACTECHUN,
«/enenue knerku Oaktepuii», «CTpoeHUE MOJOBBIX KIETOK», «CTpOEHUE XPOMOCOMBI»,
«Knerounsi nukny, «Pemmkamus JTHK», «Mutos», «Menos», «lIpsmoe n Henpsmoe



pa3Butue», «l'aMeTroreHe3 y MIICKONUTAOIINX UM YeJoBeKa», «OCHOBHBIE CTaauu
OHTOTE€HE3a».

OOopynoBaHue: MHUKPOCKOII, MUKpOIpenapaThbl «CrniepMaTo30M,1bl1
MJICKOITATAIOLIETO», «SNIEeKIeTKa MIEKOTUTAoIEro», «KapuoknHes B KIIETKaX KOpEIIKa
JyKa», MarHuTHas Mojelb-amumkanus «Jllenenne wierkm», monens JIHK, monens
MeTadazHOM XPOMOCOMBI.

JlaGopaTopHble U MpaKTHYECKHE PadoOThI:

JlaGoparopHas padora No 3. «HaOmromeHne MuUTO3a B KJIETKaX KOHYMKA KOpEIIKa
JIyKa Ha TOTOBBIX MUKPOMPENapaTaxy.

JlabopaTtopHas pabota Ne 4. «M3yueHue CTpoeHUs MOJOBBIX KJIETOK HAa TOTOBBIX
MHUKPOIIPETapaTaxy.

Tema 6. HacsieAcTBEHHOCTh M K3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer m 3amaun reHetuku. Vctopus pa3BUTHS T€HETHUKH. POonp muTONIOTMH U
SMOPHOJIOTUU B CTAHOBJEHWU TCHETHUKHU. BKiiam pocCHCKUX W 3apyOeKHBIX YYEHBIX B
pa3BUTHE TEHETUKU. MeToapl TeHEeTUKU (THOPUIOIOTUYECKUM, HHUTOTCHETHUYECKU,
MOJIEKYJIIpHO-TeHeThYeckuii). (OCHOBHBIE TE€HETUYECKHE TOHATUS. | eHeTuyeckas
CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HACJIEIOBaHMUS TMPU3HAKOB, YyCTaHOBJIEHHbIe [. Mennaenem.
MonorubpuiHoe CKpelrMBaHue. 3aKOH €IMHO-00pa3vs TMOPHUIOB MEPBOTO MOKOJICHHUS.
[IpaBmii0 TOMUHHUPOBaHMS. 3aKOH PACUIEIUIEHUs MPU3HAKOB. ['MIOTE3a YMCTOTHI T'aMeT.
[TonHOE 1 HENOTHOE JOMUHUPOBAHHUE.

JurubpuaHoe CcKpenmBaHue. 3aKOH HE3aBUCUMOIO HAcJIeIOBaHUsl MPU3HAKOB.
[{luToreHeTHyeCKue  OCHOBBI ~ JUTHOPUAHOTO  CKpEUIMBAHUS.  AHaIU3UPYIOIIEe
ckpeuuBanue. lcronp30BaHuEe aHANM3ZUPYIOLIETO CKPELIMBAHUA JUISL  ONPEACIICHUS
Te€HOTHUIIa OCOOHU.

CuerienHoe HacienoBaHue Tmpu3HakoB. Pabora T. Moprana mo clemieHHOMY
HAaCJIeIOBaHUIO TeHOB. HapylieHre cuernieHusi reHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTHU. [ eHeTuYeCcKue KapThl.

['enetnka mosia. XpPOMOCOMHOE ONpEAENICHHE TMoJia. AYTOCOMBI M TIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbIE U reTeporaMeTHble OpraHu3mMbl. HacnegoBanue npu3Hakos,
CLETUIEHHBIX C TTOJIOM.

N3MeHunBOCTh. BUIbI M3MEHYMBOCTHU: HEHACJICACTBEHHAA W HACIEICTBEHHas. Poib
cpenbl B HEHACIEACTBEHHOM W3MEHUYMBOCTHU. XAapaKTEPUCTHKA MOJIU(DUKATUMOHHOU
M3MEHUYMBOCTH. BapuallnOHHBIN psAl M BapyualMOHHasA KpuBas. HopMma peakiuu nprsHaka.
KonmnuecTBeHHbIE W KAa4yeCTBEHHbIE MPH3HAKKM U HUX HopMa peakuuu. CBoiicTBa
MOIU(DUKAITMOHHON U3MEHUYHNBOCTH.

HacnencrBeHnas, wWiaM  TEHOTUNMYECKas, MU3MEHUMBOCTh. KoMOWHaTUBHAas
W3MEHYMBOCTh. Mei03 M MOJOBOM TPOIECC — OCHOBA KOMOWHATHUBHON W3MEHYHBOCTH.
Myranuonnass u3MeHUYMBOCTh. Kiaccudukamuss MyTaluid: TeHHbIE, XPOMOCOMHBIE,
reHoMHbple. Yacrora W nOpuuuMHBl MyTauuid. MyrtareHHsle  (akTopbl.  3aKOH
TOMOJIOTMYECKUX PAZIOB B HacIeICTBEHHOW n3MenunBoctu H. Y. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJ/IbI T€HETUKHU YEJIOBEKA:
TC€HEAJOTUYECKUH, OJIM3HEIOBbIN, IMUTOTCHETHYECKUH, OMOXMMHUUYECKHUMN, MOJIEKYJISIPHO-



reHeTnyeckuii. COBpEMEHHOE OMNpPEIEIEHNE TEHOTUIA: TTOJTHOT€HOMHOE CEKBEHUPOBAHUE,
FEHOTUIIUPOBaHWE, B TOM uuciae ¢ nomowbro IIIP-ananu3za. HacneacrtsenHbie
3a007€BaHMsl  YeEJOBEKa:  TI'eHHble  OoJie3HH, OOJIEe3HM C  HACJIEACTBEHHOM
IPEIPACIONOKEHHOCThIO, XPOMOCOMHBIE 0Oo0ne3Hun. CoMaTHYecKue M TeHEPaTUBHBIC
mytaii. CTBOJIOBbIE KJETKH. [IpHHIMIBI 370pOBOTO 00pa3a MKW3HH, JHATHOCTHKH,
npoQUIaKTUKA W JICYEHUS  TEeHEeTUYecKuX  OonesHed.  MenuKo-reHEeTHYeCcKOoe
KOHCYJIbTUPOBAaHHE. 3HAUCHUE MEAMIIMHCKOW T'€HETUKH B MPEAOTBPAIICHUU U JICUCHHUU
TE€HETUYECKUX 3a00JIEBAHHI YETIOBEKA.

JlemoHncTpanum:

[Toptpets: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. UYerBepuko, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabmuubl 1 cxeMbl: «MOHOTMOPUIIHOE CKpPEUIMBAHME M €ro IMTOreHETHYeCKas
OCHOBa», «3aKOH pacCLICIUVIEHUS U €ro IUTOT€HETUYECKas OCHOBA», «3aKOH YHUCTOTHI
ramer», «JlurubpuaHoe ckpemmuBaHue», «lluTomornyeckue OCHOBBI JUTHOPUIHOTO
CKpeIIUBaHusD», «Melo3», «B3auMoaencTBue amielbHbIX T€HOBY», «[ eHeTuuecKknue KapThl
pacTeHUil, )KUBOTHBIX M YEJIOBEKay, «['€HeTHKa mnomiay, «3aKOHOMEPHOCTH HacCJeI0BaHUsA,
CLEIUIEHHOTO C MOJIOM», «KapuoTHuIibl 4eoBeka U KUBOTHBIX», «BUIBI N3MEHUYUBOCTHY,
«MonudukarmonHass u3MeHUUBOCTHY, «HacnenoBanue pesyc-akropa», «I'eHeruxa
rpymnn KpoBu», « MyTallMOHHAsI U3BMEHYUBOCTHY.

O6opynoBaHue: MO/JIEIIA-ANIIIMKAL AN «MonorubpuaHoe CKpEILMBaHUEY,
«Henonnoe nomuHupoBanuey», «JIurudpunnoe ckpemmubanue», «Ilepekpéct xpoMocomy»,
MUKpPOCKOIT M MuKponpenapar «/[po3oduia» (Hopma, MyTtamuu (OpMbl KpPbUIBEB H
OKpacku Tena), repoapuii «I'opox mOCEBHOWY.

JlaGopaTopHblie 1 NpakTHYeCKUE padoThI:

Jlabopatopnas pabGota Ne 5. «U3yuenue pe3ynabTaTOB MOHOTHOPUIHOTO U
JUTHOPUHOTO CKPEIIUBAHUS Y TPO30( I HA TOTOBBIX MUKPOTIPEIapaTax».

JlaGopatopunas pabora No 6. «M3yueHue MOAUPUKAIMOHHON HM3MEHUYUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PAZIa U BAPUALMOHHON KPUBOWD.

JlabopatopHas pabota No 7. «AHanmu3 MyTanuid y Apo30(uiibl Ha TOTOBBIX
MUKPOIIPETapaTaxy.

[Ipaktuueckast pabora Ne 2. «CocTaBieHue 1 aHAJIU3 POAOCIOBHBIX YEIIOBEKA.

Tema 7. Cenexuust opranu3mon. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka U Mpouecc. 3apoKICHUE CENEKIUU U TIOMECTHKALMs. Y YEHUe
H. . BaBunoBa 0 1eHTpax MPOUCXOXIEHUS M MHOTO00pasusi KyJIbTYpHBIX PaCTCHHUI.
L{eHTpbl TPOUCXOKIAEHUS TOMAIIHUX KUBOTHBIX. COPT, MOpO/a, IITAMM.

CoBpeMeHHbIE METO/bl CeJeKIMU. MacCoBbIi M HMHAWBUIyAIbHBI OTOOPHI B
CEJIEKIIMM PpACTEHUHM W KUBOTHBIX. OIlleHKa JKCTephepa. bIM3KOPOJICTBEHHOE
ckpernuBanue — UHOpuAMHT. Yncras nuHus. CkpeluBaHue YUCTHIX JuHMUMA. ['eteposuc,
wi rtubpunHas cuina. HepoacTBeHHoe ckpemmBaHue — ayroOpuaudr. OTtmanéHHas
rubpuausanus u e€ ycnexu. MCKyCCTBEHHBIM MyTareHe3 W TOJYyYCHHE TOJHUILIOUIOB.
JlocTrxkeHus CeIeKUMN PACTEHHM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buotexHonorus Kak oTpaciib IPOU3BOACTBA. ['€HHAss MHKEHEpUs. JTalbl CO3AaHUs
pexomOunanTHoi /JIHK u tpancrennsix oprannzmoB. Knetounas nmxenepus. Knetounsie
KYJIBTYpBL. MHuKpOKIOHAIBHOE Pa3sMHOXXEHUE pacTeHui. KiionnpoBanue



BBICOKOIIPOAYKTUBHBIX  CEJIbCKOXO3SMCTBEHHBIX  OPraHU3MOB. OKOJOTHYECKHE U
stndeckue npoodiemsl. MO — reHeTHYeCKH MOIU(PUIIMPOBAHHBIE OPTraHU3MBI.

JlemoHcTpanuu:

[Toptpetsr: H. W. Basuios, U. B. Muuypus, I'. JI. Kapneyenko, M. @. liBanoB.

Tabmuibr 1 cxeMbl: kapTa «L{eHTphI TPOUCXOKICHUS U MHOTO0Opa3us KyJIbTYPHBIX
pactennit», «llopombl AOMamIHUX JKUBOTHBIX», «CopTa KYJIbTYPHBIX PACTECHHI,
«Otnanéunas rudpuauzamnus», «PadoTel akanemuka M. ®@. MBanoBay, «Ilomurmounausy,
«OOBekTbl  OmoTtexHonorum»,  «Kierounele — KyJabTypel W KIOHUPOBAHHEY,
«KoHCTpyHnpoBaHHE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJSKM IUJIOJIOB U KOPHEIIONOB TUKUX (OPM U KYJIBTYpPHBIX
COpTOB pacTeHuil, repdbapuit «CeabCKOX035UCTBEHHbBIE PACTEHUSD.

JlaGopaTopHble U NpaKTHYECKHE PadOThI:

Okckypeust « OCHOBHBIE METOAbI M JTOCTHXKEHUS CEJIEKIIMU PACTEHUN U KUBOTHBIX
(Ha CEJICKIMOHHYIO CTaHIUIO, TJIEMEHHYIO (epMy, COPTOUCHBITATEIbHBIA Y4YacTOK, B
TEIUTMYHOE XO035HUCTBO, TA0OPATOPUIO arPOYHUBEPCUTETA UIIM HAYYHOTO IICHTPA).

11 KVIACC

Tema 1. JBorOMOHHAsSE OHOJIOTHA.

[Ipennochuiku BO3HUKHOBEHHUS SBOJIIOIIMOHHON TEOPUU. DBOITIOLMOHHAS TEOPUS U €€
MeCTO B OmoJiornu. BiusiHHE 3BOIONMOHHONW TEOPUU HAa Pa3BUTHE OWMOJIOTMHM U APYTHX
HayK.

CuzerenbscTBa 3BoMOIMH. [laneoHTOIOrNYECKHE: MOCAEA0BATEIBHOCTD MOSBICHUS
BUJIOB B TMAJEOHTOJOTMYECKON JIETONMUCH, MepexonHbie (opMbl. buoreorpaduueckue:
CXOJICTBO U paznuuue (payH U (paop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE:  CXOJICTBA M  pa3iauuus HSMOPHOHOB  pa3HbIX  BUJIOB
NIO3BOHOYHBIX. CpaBHHTENBEHO-aHATOMHYECKHE: TOMOJIOTUYHBIE, aHaJIOTMYHBIE,
pyIUMEHTapHble  OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXMMHUYECKHE:  CXOZCTBO
MEXaHU3MOB HACJIEACTBEHHOCTH U OCHOBHBIX META0O0JIMYECKUX MyTEeH y BCEX OPraHU3MOB.

OpomonnoHHas Teopus Y. JlapBunHa. [Ipeanocbuiky BO3HUKHOBEHHS JAapBUHHU3MA.
JIBUWKylIMe CHUJIbl H3BOJIOLMKM BUIOB 1O JlapBuHy (M30BITOYHOE pPa3MHOKEHHUE IpU
OTPaHMYEHHOCTU PECYpPCOB, HeolpeaenEHHass U3MEHYUBOCTh, O0ph0a 3a CyIllecTBOBAaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3BosouK (CTD) u €€ 0OCHOBHBIE MOJOKEHHUS.

MukposBosronus. [Tonmynsuus kak eIMHUIA BUIA U 3BOJIFOLUU.

JIBrkymue cuibl ((hakTOphl) SBOIOIMN BUIOB B Mpupoie. MyTalMOHHbBIN TpoIiecc
U KOMOMHATHMBHAs W3MEHUYMBOCTbH. [lonmynsiuonHbie BodHBI U Apeld reHos. M3omsamus u
MUTPALIHSL.

EcTtecTBeHHbII 0TOOp — HanpaBstomui Gaktop 3BoMOIUU. DOpMBI €CTECTBEHHOTO
oTOopa.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  Kak  pe3yibTaT  d3BOMIONUH.  [Ipumepsl
IPUCTIOCOOIEHUN y OpraHu3MOB. ApoMopG 036l U UANO-a 1N TAIUH.

Bun n Bunoo6pasosanue. Kpurepun Buma. OcHOBHBIE (OpPMBI BHI0OOOPA30BAHMUSL:
reorpa)uyeckoe, IKOJIOTHYECKOE.



Makpo3BoJIronus. Dopmbl ABOJIOLIMH: buneTnyeckas, JIMBEPTEHTHAs,
KOHBEpIreHTHas1, napasuienbHas. HeoOpatuMocTh 3BONIOIUH.

[IpoucxoxaeHne OT HeCHEeUaIu3UpOBAHHBIX MpenakoB. [Iporpeccupyromas
crienranu3anys. AnanTuBHAS paguarusl.

JlemoHcTpanum:

[Toptpetst: K. JIunneit, K. b. Jlamapk, Y. apsun, B. O. Kosanesckuii, K. M. bap,
9. I'ekxenp, @. Mromnep, A. H. CeBep1ios.

Tabmunpl u cxembl: «Pa3BuTHEe oOpraHuyeckoro Mupa Ha 3emie», «3apoJbIlIu
MMO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukcy, «Dopmbl OOphOBI 3a CYyIIECTBOBAaHHUEY,
«EcrectBeHHbIld 0TOOp», «MHOroo0Opa3ue copToB pacTeHui», «MHOroodpasue Mnopos
KUBOTHBIX», «[lomymsiuum», «MyTallMiOHHAass  U3MEHYMBOCTBY, «ApoMop(dO3bl»,
«Ununoananramumny, «OOmas aereHepanus», «JBuxyiue cuibl 3Bofonun», «Kapra-
cxema wmapmpyra mnyremectsuss Y. JlapBuna», «boppba 3a cymiectBoBaHUE»,
«IIpucnocoOaeHHOCTh OpTraHU3MOBY, «I"eorpaduueckoe BUJ000pa30BaHUEY,
«DKOJIOTHYECKOE BUI000pa30BaHUE.

OO6opyioBaHME: KOJUIEKIIMS HACEKOMBIX C PAa3IMYHBIMU THUIIAMU OKpPACKH, HAOOp
IUIOJIOB M CeMsH, KoJuleKuus «lIpumepsl 3allMTHBIX NPUCTIOCOOJEHUN Y >KHUBOTHBIX,
Mozesb «OCHOBHBIE HAIIPABJICHMSI SBOJIIOLUNY», 00bEMHAs MOJENb «CTpOEHHE TOJIOBHOTO
MO3ra IMO3BOHOYHBIX).

buoreorpaduyeckas kapta mMupa, KOJUeKIus «DOpMbl COXPaAaHHOCTU HCKOMAEMBIX
JKUBOTHBIX M pacTeHWi», Mozaenb anmumkanus «llepekpéct XpomMocom», BIIaKHbIE
npenapatel  «PasBurne  Hacekomoro», «PaszBuTme  JATrymKm»,  MHKpOIpenapar
«/Ipo3oduna» (Hopma, MmyTanuu GOpMbI KPbUTLEB U OKPACKH TEJa).

JlaGopaTopHblie 1 NpakTHYeCKUE padoThI:

Jlabopatopnas paborta Ne 1. «CpaBHeHre BUI0B 110 MOPHOIOTHIECKOMY KPUTEPHUIOY.

Jlabopatopnas pabora Ne 2. «Onucanue TPHUCHIOCOOJICHHOCTH OpraHu3Ma U €
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHaydHble TpPEACTaBICHUS O 3apOXKACHUM JKU3HU. HayudHble THUNOTE3bI
BO3HUKHOBEHUS KM3HU Ha 3emJiie: abuoreHe3 M MaHCIepMusi. XUMUYECKash SBOJIOLIMSL.
AOUOTeHHBI CUHTE3 OPraHMYECKUX BEIECTB U3 HEOPTaHUYECKUX. DKCIEPUMEHTAILHOE
NOATBEPKICHUE XUMUYECKOU 3BooKi. HavabHble 3Tanbl OMOIOTrHYeCKON 3BOJIIOIUH.
['unoreza PHK-mupa. ®opmupoBanre MeMOpaHHBIX CTPYKTYP ¥ BO3HHUKHOBEHHUE
NpOTOKJIETKU. [IepBble KIETKU U UX 3BOMIOIUA. DOPMUPOBAHUE OCHOBHBIX TPYIII KUBBIX
OpPraHU3MOB.

Paszgutne xu3HuM Ha 3emie mo spaM U nepuonaMm. Karapxen. ApxeHlckas H
npoTeposoiickas 3pbl. [laneo3oiickas 3pa U €€ Mmepuojbl: KEMOPHUINCKHUM, OpJIOBUKCKUH,
CWIIYPUUCKHM, T€BOHCKNN, KAMEHHOYTOJIbHBIN, TIEPMCKHM.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oickas 3pa u €€ nepuopl: ajeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIN.

XapakTepucTuKa KIMMaTa M TE€OJIOTMYECKUX MpoueccoB. (OCHOBHBIE JTalbl
HBOJIIOIMU PACTUTEIBHOTO U KUBOTHOTO MHpa. ApoMOp(o3bl Y pacTeHU U KUBOTHBIX.
[TosiBnenue, paciBeT U BBIMUPAHKUE TPYII KUBBIX OPraHU3MOB.



CucremMa OpraHM4ecKoro wmupa Kak OTpaxkeHue dBorouuu. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYNIIbI OPraHU3MOB.

DOBOJIIOIMS 4YE€JIOBEKA. AHTPOIOJOTUS Kak Hayka. Pa3BuThe NpeAcTaBICHUNA O
IIPOUCXOXKJICHUH 4YelloBeKa. MeToabl M3ydeHus: aHTponoreHesa. CXOJACTBa W pa3dyus
YeJIOBEKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHUE YETOBEKA.

JIBwkymue cuibl (dhakTopel) aHTporiorenesa. HaciencTBeHHass W3MEHUYMBOCTh U
€CTECTBEHHBIN 0TOOp. OOIIECTBEHHBIN 00pa3 >KW3HHU, W3TOTOBJICHHUE OPYAHUM Tpyna,
MBIIIUICHUE, PEUb.

OCHOBHBIE CTaJuM M BETBM JBOJIIOIMHM 4YEJIOBEKA: aBCTPAJIONUTEKH, YeloBek
yMenbii, YesoBek npsAMOXoaslini, YemoBeK HeaHIepTalbCKUK, YEI0BEK pa3yMHBIN.
Haxonku wuckomaembIX OCTAaTKOB, BpeMs CYIIECTBOBaHUS, 00JacTh paclpOCTpaHEHUs,
00BEM roJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIUSL.

Yenoseueckue packl. OCHOBHBIE OOJBIIME pachl: €BpONEOUAHAs (eBpaszuiickas),
HErpo-aBCTpaJIouAHas (SKBAaTOpUabHAasA), MOHIOJIOMAHAS (Aa3MATCKO-aMEpPUKaHCKas).
UepTbl TPUCHIOCOOJICHHOCTH TMPEACTABUTENECH UYENOBEYECKUX pac K  YCIOBHIM
cyliecTBoBaHus. EAMHCTBO yenoBevyeckux pac. Kpurnka pacusma.

JlemoHncTpanum:

[Toptpetsr: @. Pequ, JI. I1actep, A. . Onapun, C. Munnep, I'. FOpu, Y. /{apsun.

Tabmuuer u cxembl: «Bo3nukHoBenme ConaHEUHON cHUCTEeMbl», «Pa3Butue
OpPraHn4€eCcKOro MHUpay, «PacturenbHas KIJIETKay, «’KuBoTHas KIIETKa,
«IIpokapuoTnueckass kietka», «COBpEMEHHass CHCTEMa OPraHUYECKOro MHpPay,
«CpaBHEHHE aHATOMHMYECKUX YEPT CTPOCHHUS YEIOBEKAa M YEIOBEKOOOPA3HBIX O0E3bSHY,
«OCHOBHBIE MECTAa MAJIEOHTOJOTHYECKUX HAXOJOK IMPEIKOB COBPEMEHHOTO YEJIOBEKAY,
«pesHenmme moan», «JpesHue  mroau», «llepBele  COBPEMEHHBIE  JIIOAWY,
«HenoBeuecKkue pacoh».

Oo6opynoBanue: Myispku «lIpoucxoxxaeHue uenoBeka» (OIOCTHI aBCTPAJIONMHUTEKA,
MUTEKAHTPONa, HEeaHAEepTaliblla, KPOMAHLOHIIA), CICNKU WIM HU300paKeHUs KaMEHHBIX
opyauii MEPBOOBITHOTO YyeJioBeKa (KaMHHU-4YOMIEepHI, pyOurna, ckpebiia),
reoXpoHOJIOTHYecKass Tabnuia, KoJmekuus «@DOopMbl  COXPAaHHOCTH  HCKOMAeMBIX
YKUBOTHBIX U PACTCHUIN».

JlabGopaTopHbie U MpaKTHYECKHE PadOThI:

[IpakTueckass pabora No 1. «/3ydeHue wuCKomaeMbIX OCTaTKOB pacTeHUM U
YKUBOTHBIX B KOJIJICKITUSIX).

DKcKypcus «IBOJIOLUS OPTraHMYECKOr0 MUpa Ha 3emiie» (B €CTECTBEHHO-HAYyYHBIH
WJIU KpaeBeAUYeCKUl My3eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

OKoNorus Kak Hayka. 3aJadyd M pasfeibl JKOJOTHMH. METOIbl 3KOJIOTHYECKHUX
UCCJIEIOBAHMI. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpensl oOuTaHuss OPraHU3MOB: BOJHAs, HA3eMHO-BO3/YIHAS, ITOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue  ¢akropsl.  Knaccuduxanus ~— skojormyeckux — (aKTOPOB:
abnoTuyeckue, OMOTUYECKUE U aHTpOINOreHHsble. JleicTBrUe 3KoJornyeckux (hakTopoB Ha
OPTaHU3MBI.



AbGuotnyeckue (QakTophl: CBET, TemImepaTypa, BiaxHOCTb. doTonepuoausm.
ITpucniocobnenust OpraHu3MoB K JEHCTBUIO abuotnyeckux (axtopoB. buonormueckue
PUTMBI.

buotnueckne ¢aktopel. Buasl OMOTHYECKHMX B3aMMOJICHCTBHIL: KOHKYpPEHLUS,
XUIIHUYECTBO, cuMOMO3 u ero ¢opmbl. [lapasutusm, Kkoomepaiusi, MyTyalu3M,
KOMMEHCAJIN3M (KBapTUPAHCTBO, HaXJIEOHMYECTBO). AMEHCAIN3M, HEUTpaau3M. 3HaUYCHUE
OMOTHMYECKMX B3aUMOJECHCTBUI JJI CYIIECTBOBAHUS OpPraHU3MOB B IPUPOAHBIX
co00I1IeCTBaX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH HOMysiquu. OCHOBHBIE NOKA3aTENU IMOIMYJISALIHNH:
YUCIICHHOCTh, IUIOTHOCTB, POKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT, MHUrpauus. J(MHamuka
YUCJICHHOCTH HOITYJISIUUU U €€ PeryJIsaius.

JdeMoHCcTpanuu:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuubr u cxembl: Kapta «llpupognbie 30HBI 3emun», «Cpeabl oOUTaHUS
OpraHu3MoB», «Doronepuoausm», «llonymsaunn», «3aKOHOMEPHOCTH POCTa YUCICHHOCTH
nonyysiuuu nHQy30pun-TyPenbkn», «lluiesslie nemnm.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopnas padota Ne 3. «Mopdonornueckue 0COOEHHOCTH PACTEHUM U3 pa3HbIX
MeCT OOUTaHUS.

JlaboparopHass pabota Ne 4. «BinusHue cBeTa Ha POCT U PA3BUTHE UYEPEHKOB

KOJIEyCa».
[Ipaktnueckass pabora Ne 2. «llomcu€r MIOTHOCTH MOMYNSIIIUA pa3HBIX BUJIOB
pacTeHui».
Tema 4. CooOmecTBa ¥ 3K0JI0rH4eCKHE CHCTEMBI.
CooOmiectBo opranu3mMoB — OuonieHo3. CTpyKkTypbl OHOIIEHO3a: BHIOBa,

MpOCTpaHCTBEHHasA, Tpoduueckas (nuiienas). Buasi-nomuHanTsl. CBsizu B OMOIIEHO3E.

DKojornueckue cucteMnl (3kocuctemsl). [lonaTre 06 sxocucTemMe U OMOreoIeHO3e.
@OYHKITMOHAIBHBIE KOMITOHEHTHI 3KOCHUCTEMBI: TPOIYICHTHI, KOHCYMEHTHI, PEIyIICHTHI.
KpyroBopoT BelecTB U MOTOK PHEPTHH B dKocucTeMe. Tpodudeckue (MUIIEBbIC) YPOBHU
skocucteMsbl. [lumeBbie nenu u cetd. OCHOBHBIC TOKA3aTeNd YKOCHCTEMBI: OHoMacca,
MPOIYKITHS. DKOJIOTHIYECKUE TTHPaAMUIBI: POAYKIINH, YACIEHHOCTH, OnomMacchl. CBOWCTBa
HKOCUCTEM: YCTOMYUBOCTD, CAaMOPETyJIsius, pa3BuTe. CyKIeccus.

[IpuponHbIE 3KOCUCTEMBI. DKOCUCTEMBI 03€p M pEK. DKOCHUCTEMA XBOMHOTO WU
ITUPOKOJIUCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIEC SKOCHUCTEMBI. ATPOIKOCHUCTEMBI. YpO03KOCUCTEMBL.
bronorndyeckoe 1 X03IMCTBEHHOE 3HAYCHUE arpO3KOCHCTEM B YPOOIKOCUCTEM.

buopasnooOpazue kak  Qakrop ycrtoumBocTH  dKocucteM. CoxpaHeHue
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiipi, coctaB u cTpykTypa 0uochepsi.
’Kusoe BemectBo u ero pyHkmu. OcodeHHOCTH OUOoCchephl Kak II00aTbHOM SKOCHCTEMBI.
JlnHamudeckoe paBHOBecHE U oOpaTHas CBsA3b B Ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOreOXMMUYECKHE LIUKIIBI 3JIEMEHTOB (yriepoza, a3oTa).
3oHanbHOCTHL Ouochepbl. OCHOBHBIE OMOMBI CYIITH.



UYenoeyectBo B Oumochepe 3emu. AHTPONOTEHHBIE H3MEHEHHS B Ouocdepe.
['oGanbHbIE 3KOJIOrHYECKUE TPOOIIEMBI.

CocymecTBoBaHue TpUpoAbl U denmoBedecTBa. CoxpaHeHne OMopa3sHOoOpasms Kak
OCHOBa yCTOWYMBOCTH Omocdeppl. OCHOBAa palMOHAIBLHOTO YIPABICHUS TPHUPOTHBIMU
pecypcaMu 1 WX HCTOIb30BaHue. J[ocTrmkeHrst OMOIOTHH U OXpaHa TPUPOJIHIL.

JdeMoHCcTpanuu:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuner u  cxembl: «llumessle nenu», «buolEHO3: cocTaB W CTPYKTypay,
«IIpuponubie coobmecTBay, «llenn nutanmsy, « IKoJorudeckas nupamuaay, «buocdepa
U YEJIOBEK», «DKOCUCTEMA IIUPOKOJIUCTBEHHOTO JIECa», « IKOCHUCTEMA XBOMHOIO JIECay,
«buoneno3 Bogoéma», «ArpoueHo3», «lIpuMepHble aHTPONOTEHHBIE BO3JCUCTBUS HaA
pupoy», «BakHEHNIINE HCTOYHUKH 3arpsI3HEHUS BO3yXa U IPYHTOBBIX BoA», «IlouBa —
BakHeHmas cocrapisitomas ouochepsr», «PakTophl Aerpaganuu mousy, «llapHUKOBBIN
apdexT», «PakTopsl pagMOAKTUBHOIO 3arpsizHeHust Ouocdepsy, «OOmas CTpykTypa
ouochepr», «PacnpoctpaHeHue xu3HU B Ouocdepe», «O30HOBBIA dKpaH OUOChHEpHD,
«Kpyrosopot yriepoaa B buochepe», «KpyroBopor azora B mpupoae».

O6opynoBanue:  Mojenb-anmukanus  «Tunuydeie  OMOIIEHO3b», TepOapuit
«PactutenbHble cooOliecTBay, KouieKuun «buoueHosdy», «BpeauTenu BaxHEHITUX
CEJIbCKOXO3SIUCTBEHHBIX KYJIBTYp», TepOapud W KOJUICKIUH PACTEHUM U KUBOTHBIX,
MpPUHAJICKAIIME K pa3HbIM HKOJOTMYECKMM rpynmnaM oaHoro Buiaa, KpacHas kHura
Poccutiickoii @enepainu, n300pakeHUs] OXPaHSIEMbIX BUJIOB PACTCHHUI U )KUBOTHBIX.

I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI' PAMMEBI I10 BMOJIOT'N HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Cornacio ®I'OC COO, ycranaBnuMBarOTCs TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS
oOyJaronMucs  MmporpaMM  cpenHero  oOmero  oOpa3oBaHUsA:  JIMYHOCTHBIM,
METanpeIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType TMYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeameTa « bUoorusy BhIAEICHbI
CJIEMYIONINE COCTABIIAIONINE: OCO3HAHWE OOYYAIOIMIMMUCS POCCHICKON T'pakIaHCKOU
WUJICHTUYHOCTU — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOONPEAEIICHUIO,
HaJW4Yue MOTHBAIUM K OOYYE€HHUIO OMOJIOTHUHM, IEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX
yOeXKJACHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX I[EHHOCTEH W HUCTOPUYECKUX TpaauIui
pa3BUTUSI  OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTb M CHOCOOHOCTh OOyYarolIUXCs
PYKOBOJICTBOBATbCSI B CBOEU JIESITEIBHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH,
OPUCYITUMUA  CUCTEME OHOJOTHYECKOro 00pa3oBaHMs, HaJUYHE DKOJOTUYECKOTO
MIPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JInyHOCTHBIE pe3yNnbTaTbl OCBOEHUA IpeaMera «bHOJOrus» JOCTUTAKOTCS B
CIMHCTBE YYCOHOW M BOCTIUTATEIPHON JACSATEIHPHOCTA B COOTBETCTBUU C TPAJAUIIMOHHBIMU
POCCHMCKUMHU  COLMOKYJIBTYPHBIMH, HMCTOPUYECKUMH U  JYXOBHO-HPAaBCTBEHHBIMHU



LHEHHOCTSIMU, MPUHATHIMM B OOIIECTBE NpaBWIaMM W HOPMAaMH TIOBEACHUS U
CIOCOOCTBYIOT MpPOIIECCAM CAMOIIO3HAHMSI, CAMOBOCIIUTAHUS U CaMOPAa3BUTHS, PA3BUTHUSA
BHYTPEHHEN MO3ULHMH JUYHOCTH, MATPUOTH3MA, YBAKEHHS K 3aKOHY M IPABOIOPSIKY,
YEJIOBEKY TPyJa M CTaplieMy MOKOJEHUI0, B3AMMHOIO YBaXEHUs, OEPEKHOT0 OTHOLLIECHUS
K KyJIbTYPHOMY HAaCJIEOUI0O U TPAaJWLMAM MHOTOHAMOHAJIBHOrO Hapoja Poccuiickon
denepanuu, TPUPOJIE U OKPYKAIOIIEH cpele.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHUS YyuyeOHoOro mnpeamera «buonorus» maOMKHBI
OTpakaTb ~ TOTOBHOCTb M  CIHOCOOHOCTh  OOy4YarOIMXCA  PYKOBOACTBOBATHCS
c(hopMUPOBaHHOW BHYTPEHHEH MO3UIIMEH TUYHOCTH, CHCTEMON IIEHHOCTHBIX OPUCHTAIIHH,
MO3UTUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIIMX TPAJULIHUOHHBIM LEHHOCTSIM
POCCHIICKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO OIbITa M ONBITa JEATEILHOCTH B
MPOLIECCE peAIU3ald OCHOBHBIX HAIIPABIICHUI BOCHUTATEIBHON NEATEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCIIUTAHUS

C()OPMUPOBAHHOCTh TPAXKAAHCKOW TO3MLIMM OOYy4Yalolerocss Kak aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUHCKOI0 OOIIECTBA;

OCO3HAHME CBOUX KOHCTUTYLMOHHBIX NpaB M OOS3aHHOCTEH, yBa)XEHUE 3aKOHA U
IIPABOIIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON MAEATENBHOCTH NPU CO3AAHUHM Y4EOHBIX
IPOEKTOB, PELICHUH Y4YEOHBIX M IMO3HABATENIbHBIX 3a/1ay, BBINOJIHEHUU OUOJIOTHYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO MO3UIIUIO IO OTHOILICHHUIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBIICHATH €€;

YMEHHME YUYUTHIBaTh B CBOMX JEUCTBUAX HEOOXOAUMOCTb KOHCTPYKTHBHOI'O
B3aMMOJCHCTBUS JIOAEH C pa3HbIMH YOEXKACHUSIMH, KyJIbTYpPHBIMH LEHHOCTSMU H
COLIMAJIBHBIM IIOJIOXKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IPOLECCE COBMECTHOTO BBIMOJHEHUS Y4EOHBIX,
ITO3HABATEIBHBIX U UCCIENOBATEIbCKUX 3a7a4, YBAXKHUTEIBHOTO OTHOLIEHWS K MHEHHIO
OIIOHEHTOB MPHU 00CYKIEHUN CIIOPHBIX BOIPOCOB OMOJIOTHYECKOIO COJIEPIKAHNUS;

TOTOBHOCTbh K TYMaHMTAPHON U BOJIOHTEPCKOU IE€ATEIBbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh POCCHUHCKONW TPaXJAHCKOW HWIEHTUYHOCTH, MaTPUOTHU3MA,
YBaXEHHUSI K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH Iepel PoauHoU, ropaoctu 3a
CBOM Kpai, cBOW PoauHy, CBOM S3BIK M KyJIbTypy, IIPOLUIOE M HACTOSLIEE
MHOTI'OHAIMOHAJIBLHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHWE K NPUPOJHOMY HACIEAMI0 WM MaMSITHUKAM MPUPOIBI,
NOCTHXKEHNAM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUICKUX YUEHBIX B CTAHOBJICHHE U pPa3BUTHE
OMOJIOrMH, TMOHMMAaHUSl 3HAYCHHs] OMOJIOTMM B TO3HAHWU 3aKOHOB IMPHUPOAbI, B >KU3HU
YeJIoBEeKa U COBPEMEHHOTO 0OIECTBa;

uaeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CHyKeHHMIO U 3amure OteuecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCHICKOTO HAPOJa;



c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh ~ OIICHWBATh CUTyallUl0 W MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOJUTENSIM, CO3JAaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TPHUHATHUS I[EHHOCTCH CEMEWHOW >XU3HM B COOTBETCTBUU C TPAIULMSIMU
Hapo10B Poccuu;

4) 3CTETHYeCKOr0 BOCTIUTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIOYas JCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;

MMOHMMAaHHUE IMOITMOHATBLHOTO BO3JICHCTBUSI )KMBOM IPUPOJIBI U €€ 1IEHHOCTH,

TOTOBHOCTh K CAMOBBIPQKCHHIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE TIPOSIBIATH
KaueCcTBa TBOPUYECKOW JTUYHOCTH;

5) ¢usuyeckoro BocnUTAHUS, (POPMHUPOBAHUA KYJIbTYPbI 310POBbS U
IMOIMOHAJILHOTO 0JIAronoJyuYnsi:

MOHMMAaHUE WM peaju3aius 3J0pOBOro M 0Oe3omacHoro obpasza >KM3HU (3I0POBOE
NMUTaHWE, COOJIIOJACHUE TUTMEHUYECKUX TMPaBWI M HOPM, COaJaHCUPOBAHHBIA PEKUM
3aHITHH W OTABIXA, PETyIsIpHAs (pu3ndeckass akTUBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO U
KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (PM3UYECKOMY U MICUXUUECKOMY 370POBbIO;

MMOHMMAaHUE I[EHHOCTH MPaBWJI HHAWUBUIYATHHOTO M KOJJIEKTUBHOTO 0€30MacHOIo
MOBEJICHUS B CUTYAIIUSIX, YTPOXKAIOIINX 3I0POBBIO U YKU3HH JIFOICH;

OCO3HAHHWE TIOCJICACTBHM W HENPHUATHS BPEIHBIX TMPUBBIUCK (YHOTpEOICHHS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTH K TPYIY, OCO3HAHHE [ICHHOCTH MacTepCTBa, TPYAOJIIO0HE;

FOTOBHOCTh K AKTUBHOW JEATEIBHOCTA TEXHOJOTMYECKOM W  COLUUAIBHOU
HaIpPaBJICHHOCTH, CIOCOOHOCTh WHULMHUPOBATh, IUIAHUPOBATH M  CAaMOCTOSITEIBHO
BEITIOJTHATH TaKyIO ICSITCIIBHOCTS;

HHTEpeC K pa3IuuHbiM cdepaMm MpodheCCHOHAIBHON NIeATeIIbHOCTH, YMCHHE
coBepIIaTh OCO3HAHHBIM BBIOOP OymyIed mpodeccur M pealn30BbIBATh COOCTBEHHBIC
YKU3HCHHEBIC TIJIaHbI,

TOTOBHOCTh M CHOCOOHOCTh K OOPa30BaHUIO U CaMOOOPA30BAHMIO HAa MPOTSKEHUU
BCEH JKU3HHU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA

HKOJIOTHYECKHU I1€JIECO00pa3HOE OTHOIIEHUE K MPUPOJE KaK MCTOYHHMKY >KU3HU Ha
3emMJie, OCHOBE €€ CylIECTBOBAHUS,

MOBBIIICHUE  YPOBHSA  DKOJOTHYECKOW  KYJIBTYpHl:  NPHUOOPETCHHE  OIbITa
TUTAHUPOBAHUS TIOCTYIKOB M OIIEHKH WX BO3MOJKHBIX IOCJEICTBHM [IJIST OKpPYXKaromen
cpensl;

OCO3HaHME II00aJTHFHOTO XapaKTepa IKOJIOTHISCKUX MPOOJIeM U MTyTeH NX PEIICHHUS;

CIIOCOOHOCTh MCIOJIb30BaTh MpUOOpeTaeMble MpPH H3YYEHUU OWUOJOTUM 3HAHUS U
YMEHHUsI TPU PEIICHUU TPOoOJeM, CBSI3aHHBIX C PallMOHAJIBHBIM IPUPOJIONOIH30BAHUEM
(cobmrozieHne MpaBuil MOBEICHUS B IPUPOJIE, HAMTPABICHHBIX HA COXPAHEHUE PAaBHOBECHUS
B DKOCHCTEMAX, OXPaHy BUIOB, IKOCUCTEM, OHOChEpHI);



aKTUBHOE HEIPUATHE NCUCTBUM, IPUHOCALIUX BPEIl OKPYKAIOIIEH TPUPOJHON cpee,
yMEHUe IIPOTHO3UPOBATh HEOJaronpUsTHBIE DKOJIOTMYECKUE NIOCJICACTBUSA
IPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJIMYHUE PA3BUTOrO SKOJOTMYECKOIO MBIIUIEHHUS, SYKOJIOTHYECKON KYJIbTYpbI, OIbITa
NEATEIbHOCTH SKOJOTMYECKON HANpPaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCSA HMHU B
II03HABATEJIbHOM, KOMMYHMKAaTUBHON M COLMAIIBHON IIPAKTUKE, TOTOBHOCTU K YYaCTHIO B
IIPaKTUYECKOM ACSITEIBHOCTH DKOJIOTMYECKOM HAPaBICHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAyKH M OOLIECTBEHHON IIPAKTHUKH, OCHOBAHHOTO HA JUAJIOre KYJBTYP,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHWE S3BIKOBOM M  UYWTATEIbCKOM KYJIbTYpbl KakK CpeacTBa
B3aUMOJICUCTBHS MEXY JIFOJAbMU U IO3HAHUS MUPAa;

NOHUMAaHUE crielnPrKr OUOJIOTUU KaK HayKH, OCO3HaHUs €€ posik B (OPMUPOBAHUU
pPalMOHAJIBHOIO HAYYHOTO MBILIUICHUS, CO3JAaHUM LEJIOCTHOTO MpPEACTABIECHUS 00
OKpY’)XKaloIlleM MHUpE KaK O €AMHCTBE NIPUPOJIbl, YEJIOBEKa M OO0IIEeCTBa, B IMO3HAHUU
OPUPOAHBIX 3aKOHOMEPHOCTEH W pEeHIeHMH MpoOJEeM COXpPAaHEHUs MPUPOIHOTO
paBHOBECHS;

yOEeXKIEHHOCTh B 3HAYUMOCTH OHOJIOTMM JJI1 COBPEMEHHOW LMBUJIM3ALUU:
o0Oecrie4eHuss HOBOTO YPOBHSI pa3BUTHUA MEIULMHBI, CO3/JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pEIIaTh PECYpCHbIE MPOOIEMbl Pa3BUTHS YEIOBEYECTBA,
MOMCKA MyTeH BBIXOAA U3 TNI00AIBHBIX KOJIOTHYECKUX MPo0eM u oOecrieueHuns nepexoaa
K YCTOMYMBOMY pPa3BUTHIO, PALMOHAILHOMY MCHOJb30BAHUIO MPUPOJIHBIX PECYPCOB U
(OpMUPOBAHNIO HOBBIX CTaH/IaPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYEHUU OMOJIOTMYECKUX 3HAHUU B LIENSAX IMOBBIILICHUS
o0IIel  KyJIbTYphl, €CTECTBEGHHO-HAyYHOH TPaMOTHOCTH, KaK COCTAaBHOM 4YacTu
(YyHKUIHMOHATIBHOM TPAaMOTHOCTH OOy4Jaromuxcs, popMupyeMoi Ipu U3y4yeHuru OUOJIOTHH;

MOHMMAaHUE CYLUIHOCTH METOJOB MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax,
CIIOCOOHOCTH HCIOJb30BaTh MOJy4YaeMble 3HAHUA JUIsl aHalu3a U OOBSCHEHUS SIBICHUM
OKpY>KaIOIIEeT0 MUpPa U MPOUCXOASIIUX B HEM U3MEHEHUI, YMEHHUE JelaTh 000CHOBAHHBIE
3aKJIIOYEHUS] HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C LIEJIbIO MOJyYEeHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENILHO UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JIs PEUICHUs
npo6JieM B pealbHBIX KU3HEHHBIX CUTYaIIUAX;

OCO3HAHME LEHHOCTM HAy4YHOM JAEATENBHOCTH, TOTOBHOCTH OCYLIECTBISTH
MPOEKTHYIO M HCCIIEIOBATENBCKYIO AESTENbHOCTh MHIUBUAYATIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHMIO U caMOOOpPa30BaAHMIO, K
AKTUBHOMY TOJYYCHHIO HOBBIX 3HAHMW MO OMOJIOTUM B COOTBETCTBUHM C >KU3HEHHBIMU
MOTPEOHOCTSIMU.

METAINIPEJMETHBIE PE3YJIBTATbBI

MeTaHpe,Z[MeTHBIC pE3yIbTaTbl OCBOCHMS y‘{€6HOFO npeamMcTa «buonorus»
BKJIFOYArOT: 3HAYHMMBIC JJIs1 (i)OpMI/IpOBaHI/I}I MHUPOBO33PCHUA o6yqa101111/1x051



MEXIUCUUIUIMHAPHBIE  (MEXIPEIMETHbIE) OOIIEHAYYHbIE MOHSATHUS, OTPAYKAIOLIUE
LEJIOCTHOCTh HAyYHOM KapTUHBI MUpa U clielu(UKYy METOI0B IO3HAHMSI, UCTIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHUs, SIBJICHHE, IPOLECC, CUCTEMA, HAYUHbIN (PakT,
OPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEHOBaHUE, HaOIOJIECHHE,
U3MEpEeHHe, OKCIEPUMEHT U  JPYruX), yHHUBEpcalbHble Yy4eOHbIE  JCHCTBUS

(mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIE, pEryJsiTUBHBIE), obecrieunBaronme
dbopmupoBanre  (YHKIMOHATBHOM TPAMOTHOCTH U COLMAIIBHOM  KOMIIETEHIIUHU
oOyuaronuxcs, COCOOHOCTD oOy4arommxcs HCII0JIb30BAaTh OCBOCHHBIE

MEXIUCIUIUTMHAPHBIE, MUPOBO33PEHUYECKIE 3HAHMS U YHUBEPCaJIbHbIC yueOHbIC ACHCTBUS
B [103HABATEJIbHOW U COLMAIBHOW MPAKTHUKE.

MertanpenMeTHble  pe3yJbTaTbl  OCBOCHUSI  MPOTrpaMMbl  CpPEIHEro  oOIIero
00pa3oBaHUs IOJKHBI OTPaXkaTh:

OBJaieHne YHUBEPCAJIbHBIMYI YUeOHBIMH MO3HABATEILHBIMU AeHCTBUSAMM:

1) 6a3oBble JIOrHYeCKHE TICHCTBUS:

CaMOCTOATENEHO (POPMYIUPOBATH U aKTYaJIU3UPOBATH MPOOJIEMY, paCCMAaTPUBATH €€
BCECTOPOHHE;

UCITIOJI30BaTh MPU OCBOCHHMM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIIJIEHUS (aHaIM3a,
CUHTE3a, CpaBHEHUs, Kiaccuukaimu, o000IIeH s ), paCKPbIBaTh CMBICIT OMOJOTHYECKUX
MOHATUM (BBIACTATh HMX XapaKTepHbIE NPU3HAKU, YCTAHABJIMUBATh CBS3U C JIPYTUMHU
MOHATHUSIMU );

ONPENENATh UEIN NEATEIbHOCTH, 3aJ]aBasi MapaMeTpPbl U KPUTEPUN UX JOCTHKEHUS,
COOTHOCHUTB PE3YyJIbTAThI IEITEIIbHOCTHU C MOCTABJIEHHBIMU LEISIMU;

UCIOJIb30BaTh OMOJOTUYECKHUE MOHATHUSA Ui 00bsICHEHUS! (DAaKTOB U SIBJICHUW KUBOU
PUPO/IBI;

CTPOUTH JIOTHYECKUE paCCyKIeHUs (MHAYKTHUBHBIC, NECTyKTUBHBIC, MO AHAJIOTHH),
BBISBJISIT  3aKOHOMEPHOCTHM W TNPOTUBOPEYUST B  pPacCCMATPUBAEMBIX  SIBICHUSX,
(OpMyIMPOBATH BHIBOJbI U 3aKITIOUYEHUS;

OPUMEHATh CXEMHO-MOJIETIbHBIE CpPEJICTBA I MPEJCTABICHUS CYIIECTBEHHBIX
CBSI3€M M OTHONIICHUI B M3y4aeMbIX OMOJOTHYECKUX OOBEKTAX, a TAKKE MPOTUBOPEUMIMA
Pa3HOTO POJia, BBISIBIEHHBIX B PA3JIMYHBIX HH(OOPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IUJIaH PEIICHUS TMpPOOJeMbl C YYETOM aHaIM3a HUMEIOIINXCS
MaTepHabHbIX U HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESITENbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM ACSITEIBHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B YCIOBHUSAX PEATbHOTO, BUPTYaTbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILICHUE TPU PEICHUH )KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIEN0BATEbCKUE TeliCTBUS:

BJa/IeTh HABbIKAMU Y4YEOHO-UCCIIEOBATEIbCKOM M TPOEKTHOM JAESITeNbHOCTH,
HaBbIKAMHU pa3pelieHus MmpodsieM, ClOCOOHOCThIO M FOTOBHOCTBIO K CaMOCTOSATEIBLHOMY
MIOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHUIO Pa3JIMYHbIX METOOB
MTO3HAHUS;



UCIOJIb30BaTh Pa3IMYHbIE BUJBI ACSITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNN, TPEOOPAZOBAHUIO U NIPUMEHEHHIO B YUEOHBIX CUTyalUsiX, B TOM YHCIE
IIPU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

dbopMupoBaTh HAy4YHBIA THUII MBIIUICHUS, BIAJACTh HAYYHOM TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIAMH;

CTaBUTh U (OPMYJINPOBATh COOCTBEHHBIE 33J1a4l B 00pa30BaTENIbHOMN J1EATEIBHOCTH
Y )KU3HEHHBIX CUTYALMSIX;

BBISIBJISATh NIPUYMHHO-CIIEACTBEHHBIE CBSI3M M AKTYaJIM3UPOBATH 3a/ady, BBIIBUIATh
TUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHI JUJISl JI0Ka3aTebCTBA CBOUX YTBEPIKICHMUIA,
3aJ1aBaTh NapaMeTpbl U KPUTEPUH PEIICHNUS;

aHAJIM3UPOBAaTh IOJYYEHHBIE B XOJI€ PELICHMs 3aJaud pPe3yJIbTaTbl, KPUTUUYECKH
OLICHMBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISTH 1EJICHANPABICHHBIN TOUCK IEPEHOCA CPEACTB U CIIOCOOOB JIEUCTBUS B
po(heCCUOHATIBHYIO Cpeay;

YMETh MEPEHOCUTh 3HAHUS B I[I03HABATEIbHYI0O U MPAKTUYECKYI0 00JIacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WUJIE€U, NIpeAJiaraTh OPUTMHAIbHBIE MOAXObl U PEIICHUS, CTABUTh
npoOJIEMBbI U 33J1a4M, JOMYCKAIOLINE aJIbTEPHATUBHBIE PEIICHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHKAX HHPOpMaLHMH (TEKCTE Y4eOHOro
nocoOus, HAyYHO-TIOMYJIAPHON JUTEpaType, OMOJIOTMUECKUX CIOBAPSAX U CHPABOYHHUKAX,
KOMIBIOTEPHBIX 0a3ax NaHHBIX, B IHTepHeTe), aHaIu3upoBaTh HHPOPMALUIO PA3INIHBIX
BUJOB U (OpM TMpenCTaBICHHs, KPUTHYECKH OLEHUBaTh €€ JOCTOBEPHOCTb M
HEIIPOTUBOPEYUBOCTb;

(bopMyIMpOBaTH 3aMPOCHl U MPUMEHSATH PA3JIMYHBIE METOJbI MPU MOUCKE U OTOOpE
ounosiornyeckoi nHGopmMaru, He0OXOUMOM sl BHITIOJIHEHUST yU€OHBIX 3a/1a4;

npuoOperaTh  ONBIT  HCHOJNB30BAaHUA  HMH(POPMALIMOHHO-KOMMYHUKAaTHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYyJbTYPYy AKTUBHOIO HCIIOJIB30BAaHUS Pa3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO BBIOMPATh ONTHUMAJIbHYIO (POpMYy MIpencTaBiieHUs OMOIOTHYECKOU
uHpopmaiuu (cxeMsbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U JPYTOE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KAa4eCTBE CpeICTBa Ipu paboTe ¢ OMOIOrHYecKOi
uHbopMalMen: MPUMEHITh XUMUYECKHE, (U3MYECKHEe U MaTeMaTU4YeCKHUE 3HaKH MU
CHUMBOJIBI, (hopMyJibl, abOpeBUaTypy, HOMEHKJIATYPY, MCIOJIb30BaTh U MPEoOpPa30OBbIBATH
3HaAKOBO-CUMBOJIMYECKHE CPEJCTBA HATJISIHOCTH;

BJIa/IeTh HABbIKAMHU pACMO3HABaHUS M 3alIUThl MHPOpMauH, WHGOPMALMOHHON
0€30I1aCHOCTH JTUYHOCTH.

OBiaseHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1eHCTBUAMMU:

1) o0menme:

OCYILECTBIISATh KOMMYHHKAIIMM BO BCeX c(epax *KU3HU, aKTUBHO Y4YacTBOBAaTh B
JIMAJIOTe WM JAUCKYCCHU TIO CYIIECTBY OOCYKJaeMoil TeMbl (YMEHHUE 3aJaBaTh BOMPOCHI,



BBICKA3bIBATh CYXKJCHHS OTHOCHUTENIBHO BBINIOJHEHHUS IMPEIJaracéMoi 3ajlayd, y4YUThIBATh
MHTEPECHI U COTJIACOBAHHOCTbH MO3UIIMHI APYTUX YYACTHUKOB JIUAJIOTa UM IUCKYCCHH);

pacro3HaBaTh HeBepOaJbHbIE CPE/ICTBA OOIICHUS, TOHUMATh 3HaYEHHE COIMATIbHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHTyallil, yMeThb CMSr4aTh
KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IMUYHBIMU CIOcOOaMU OOIEHHUS M  B3aUMOJICHCTBUS, IMOHUMATH
HaMEpEeHUsl IPYTuX JIIOJeH, MpOsBIATh YBAKUTEIHbHOE OTHOILIEHHWE K COOECETHUKY U B
KOPPEKTHOM opme PopMyTupOBaTh CBOM BO3PAKECHHUS,

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOYKY 3PEHHS C MCIOJIb30BAHUEM S3BIKOBBIX
CPEACTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U MHJIUBUAYAIbHOU pabOThI
IIpU pEIIeHUU OMOJOTUYECKON TPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh TMPUMEHEHUS
TPYNIIOBBIX (POPM B3aMMOJIEHCTBHSI PU PEIICHUH Y4eOHOM 3a/1auu;

BbIOMpATh TEMATUKY U METO/BI COBMECTHBIX JEHCTBHM ¢ yU€TOM OOIIMX UHTEPECOB U
BO3MOYHOCTEN KaX/10r0 WieHa KOJIJIEKTHBA;

NPUHUMATh LEIH COBMECTHOW AESATENbHOCTH, OPraHU30BBIBATh U KOOPJIMHHUPOBATH
JIEUCTBHS MO €€ TOCTHKEHUIO: COCTABJIATh IJIAH JECUCTBUM, PACIIPEACIATh POJIM C YUETOM
MHEHUU yYaCTHUKOB, OOCYKJIaTh PE3YJIbTAThl COBMECTHOM pabOThI;

OLICHMBATh KAauyeCTBO CBOETr0 BKJIAJa W KaXJIOT0 yJyaCTHHMKAa KOMaHJIbl B OOLIMii
pe3ysbTaT no pazpabOTaHHBIM KPUTEPUSIM;

npemjiaraTh ~ HOBbIE  IPOEKThl, OLEHUBATh UAEHM C TO3UIUM  HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATETMYECKOE IMOBEIAEHUE B PA3IMYHBIX CHUTYyalHUsX,
IPOSIBIISATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJIOTMUECKUE 3HAHUA [JIsl BBISBICHUSA MPOOJEM U HUX PEIICHHS B
KU3HEHHBIX U Y4eOHBIX CUTYyalUsX;

BbIOMpaTh HA OCHOBE OMOJIOTMYECKMX 3HAHWM II€JIEBbIE U CMBICIOBBIE YCTAHOBKH B
CBOMX JCHCTBUSAX W MOCTYNKAaX MO OTHOIIEHUIO K UBOM MPHUPOJE, CBOEMY 3/I0POBbIO U
3I0POBBIO OKPYKAIOIIHX;

CaMOCTOATENIbHO  OCYHIECTBJISTh  MO3HABATENIbHYIO  JIEATE€IbHOCTh,  BBISBISATH
npoOiemMbl, CTaBUTh M (GOPMYIUPOBATh COOCTBEHHBIE 3a/layd B 00pa30BaTEIBHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHSX;

CaMOCTOATENIbHO COCTABJIATh IUJIAH PEIICHUs] MNpoOJieMbl C YYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieNaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO IIMPOKOW JPYAULIMHA B Pa3HBIX
00JacTsIX 3HaHUH, MOCTOSIHHO TOBBIIIATH CBOI 00pa30BaTeIbHBINA U KYJIbTYPHBIM YPOBEHb.



2) CAaMOKOHTPOJIb:

JaBaTb OLEHKY HOBBIM CHUTyallUsiM, BHOCUTb KOPPEKTHUBbI B JEATEIbHOCT,
OLICHMBATh COOTBETCTBHUE PE3YJIBTATOB LEISAM;

BJIa/IeTh HABBIKAMH TO3HABATENBHOW pediekcnn Kak OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUM W MBICIUTENIBHBIX IPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHWM, HCIIOJIb30BaTh
npu€MbI peIEeKCUU IS OLIEHKH CUTYalluY, BEIOOpa BEPHOIO PELLICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEUICHUS 110 UX CHUKCHUIO;

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3YyJIbTATOB ACATEIbHOCTH;

3) npuHsATHE ceOs ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U apPTYMEHTBI IPYTUX IPU aHAIU3€E PE3YNIbTAaTOB IEATEIBHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP € TIO3UIMH JPYTOro YeI0BeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTHbie pe3ynbTarhl ocBoeHUs mporpammbel COO no Ouosornuun Ha 0a30BOM
YPOBHE BKJIIOYAIOT cHenuduueckue aisi ydeOHoro mnpeamera «buonorus» HaydHble
3HAHUS, YMEHUS U CTIOCOOBI IEUCTBUIN 110 OCBOCHHIO, MHTEPIIPETALIUN U PEe0Opa30BaHUIO
3HAHWM, BUIBI JESITEIBHOCTU MO IMOJIYYEHUIO HOBOTO 3HAHMS U NMPUMEHEHHUIO 3HAHUU B
pa3IMYHBIX YYEOHBIX CHUTyallUsIX, a TakKe€ B PEAIbHBbIX XU3HEHHBIX CHUTYyalUsX,
CBA3aHHBIX C Ouosorued. B mporpamMme mnpeameTHble pe3ysbTaThl MPEICTaBJICHBI 10
rojgam oOy4eHwusl.

[IpeameTHbIe pe3yabTaThl OCBOEHUS yueOHOro npeamera «buonorus» ¢ 10 knacce
JOJIKHBI OTPaXKaTh:

c(OpPMHPOBAHHOCTh 3HAHUN O MECTE U PO OMOJIOTMH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHMH COBPEMEHHOUN €CTECTBEHHO-HAyYHOW KapTHHBI
MHUPa M HAy4YHOIO MHPOBO33PEHHUS, O BKJIAJAE€ POCCHUMCKMX U 3apyOeKHBIX YUEHBIX-
OHOJIOrOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHATBHOM IPAMOTHOCTH YEJIOBEKA JIJISl pEeLICHUS
YKU3HEHHBIX 33]1aY;

YMEHHME PacKpblBaTh COJIEp)KaHHWE OMOJIOTMYECKUX TEPMUHOB M TMOHSTHM: >KU3Hb,
KJIETKa, OpraHu3M, MeTabonn3M (0OMEH BEUIECTB M IMPEBpALICHHE SHEPTUH), TOMEOCTa3
(camoperynsuusi), ypOBHEBas OpraHu3alds >XHUBbIX CHCTEM, CaMOBOCIIPOU3BEICHUE
(penpoyKiusi), HacJAeACTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE;

yYMEHUE M3JIaraTh OMOJIOTMYECKUE TeOpUHr (KJIETOYHAasi, XpOMOCOMHAs, MyTal[MOHHas,
IEHTpaJIbHAS JOTMa MOJIEKYJIsIpHOU Ouonorun), 3akonsl (I'. Mennaens, T. Moprana, H. 1.
BaBunoBa) u ydeHus (O ILEHTpaX MHOrooOpasusi U TPOUCXOXKICHUS KyJIbTYPHBIX
pactenuit H. 1. BaBunoga), onpeaensaTh rpaHUIlbl UX TPUMEHUMOCTHU K KUBBIM CUCTEMaM;

yMEHUE BJaJE€Th METOJAaMU HAyYHOTO MO3HaHUS B OMOJIOTMU: HAONIOJCHHE U
OMHMCAaHUE JKUBBIX CHUCTEM, NPOLECCOB U SBJICHUW, OpraHU3alMs U MPOBEICHUE
OMOJIOTMYECKOTO SKCIIEPUMEHTA, BBIIBM)KCHHE THUIIOTE3bl, BBISBICHHUE 3aBHUCUMOCTH
MEXIy HCCIeNyeMbIMH  BEIUYMHAMH, OOBSCHEHHE TMOJYyYEHHBIX  pEe3ylbTaToB,
VICIIOJIB30BAHHBIX HAy4YHBIX MOHATHM, TEOPUM M 3aKOHOB, YMEHHE J€JaTh BBIBOJABI Ha
OCHOBAaHMHM MOJyYEHHBIX PE3yJIbTaTOB;



YMEHHUE BBIJCIATh CYIIECTBEHHbIC TMPU3HAKK BHPYCOB, KJIETOK MPOKAPUOT U
9YKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH IMPOIECCOB:
oOMeHa BEIIEeCTB M MPEBpAIllEHUS] PHEPTUU B KJIETKe, (POTOCHHTE3a, MIACTHUYECKOTO U
IPHEPreTHUECKOro  OoOMeHa, XEeMOCHHTe3a, MHTO03a, MeHo3a, OIIOJOTBOpPEHUS,
pPa3MHOKEHUs1, MHIUBUIyaJIbHOTO PAa3BUTHS OpraHu3Ma (OHTOTEHE3);

YyMEHUE TPUMEHATh TMOJY4YeHHbIE 3HAHUS Uil OOBSICHEHUS OWOJIOTHYECKUX
MPOLIECCOB U SIBJICHUH, /ISl IPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM XKU3HU C
Henblo obecredeHnst 6e30MacHOCTH CBOETO 3[I0POBBS U 370POBbsI OKPYXKAIOIIUX JIOJEH,
COONIOACHUST HOPM TPAaMOTHOTO TMOBEACHHMS B OKPYXKAIOLIEH MOPHUPOIHON cpene,
MOHMMaHUE HEOOXOJMMOCTH HCIOJIb30BaHUSI JOCTUIXKEHUN COBPEMEHHOW OHOJIOTHH U
OMOTEXHOJIOTHUM JIJIs1 pallMOHATILHOTO PUPOI0TIOIb30BAHUS;

YMEHHUE peIllaTh AJIEMEHTapHbIe TEHETUYECKHE 3aJaud Ha MOHO- U JUTHOpHUIHOE
CKpEIIMBaHME, CIIETJICHHOE HAaclleJJOBAHUE, COCTaBISATh CXEMbl MOHOTHOPHIHOTO
CKpEIIUBAaHUA JTsI IPEACKa3aHus HAClIeOBaHHS IPU3HAKOB y OPTaHNU3MOB;

YMEHHE BBINOJHATE JIa0OPAaTOPHBIE U IpaKTHUECKUe padoThl, COONIIONATh IpaBHiia
pu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE  KPUTHYECKH  OIICHWBAaTb W  WHTEPIPETHPOBATH  HHQPOPMAIHIO
OMOJIOTHUECKOTO COJEpKaHMs, BKIIOYAIONIYIO TCEBJOHAYYHbIE 3HAHUA U3 Pa3TUIHBIX
UCTOYHUKOB (CpelcTBa MaccoBOMl HMH(OpManuu, HAy4YHO-MOMYJSPHbIE MaTepHallbl),
TUYECKUE  AaCHEKThl COBPEMEHHBIX  HUCCIEJOBaHUM B  OHOJIOTMH, MEIUIUHE,
OMOTEXHOJIOTHH;

YMEHUE CO37aBaTh COOCTBEHHbIE IMHUCBMEHHBIE M YCTHBIE COOOLIEHUsA, 00001Ias
Ounonornueckyro MHPOPMAIUI0 M3 HECKOJIbKMX HCTOYHHKOB, TPAMOTHO HCIIOJIBb30BATh
MOHSATUIHBIN arnmapaTt OMOJIOTHH.

[TpenmeTHbIe pe3ynbTaThl OCBOECHUS yueOHoro npenmera «buonorus» ¢ 11 knacce
JOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE W POJIA OMOJIOTHH B CHCTEME HAYYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHMH COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHHBI
MUPa M HAy4YHOIO MHPOBO33PEHHUS, O BKJIAJE€ POCCHUUCKUX U 3apyOeKHBIX Y4YEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOTUH, (PYHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKA JJIsl PEIICHUs
KU3HEHHBIX 3a71a4;

YMEHHE DPACKphIBaTh COJACpXKaHHE OMOJOTMYECKHMX TEPMUHOB W TIOHSATHH: BH,
NOMyJsilusg, TeHOPOHI, HBOJNIONMUSA, JABWXKYIIME CUJIbl  ((aKTOphl)  3BOJIOLINH,
MPUCTIOCOOJICHHOCTh ~ OPTraHWU3MOB,  BHJI000pa30BaHME, DKOJOTHYECKHE  (HaKTOPHI,
HKOCHCTEMA, MPOAYLEHThl, KOHCYMEHTBI, PEIYLEHTHI, LIENHU MUTAaHUS, IKOJIOTUYECKas
nupamujia, buoreoieHo3, onocdepa;

yYMEHHE u3Jlaratb Ouonormueckue Teopuw (dBomronmoHHas Teopusi Y. JlapBuHa,
CUHTETHYECKasl TEOPHs SBOJIOINH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIBIILIEBOTO CXOACTBA
K. M. bapa, yepenoBanus riaBHbIX HampapieHuil u mytei sBomonuu A. H. CeBepiosa,
yaenust o Ouochepe B. M. Bepnanckoro), omnpenensTh TpaHHUIbl UX TPUMEHUMOCTH K
YKUBBIM CUCTEMAM;

yMEHUE BJAJE€Th METOJAaMU HAYYHOTO [O3HaHUS B OWOJIOTMU: HAONIOJECHHE U
OMHCAaHWE >KUBBIX CHUCTEM, TMPOLIECCOB M SIBICHUN, OpraHuM3alusg W TPOBEIACHUE
OMOJIOTHYECKOTO SKCIIEPUMEHTA, BBIJBM)KCHHE THUIIOTE3bl, BBISBICHHE 3aBHUCUMOCTH



MEXIY HUCCIEAyEeMbIMU  BEJIMYMHAMH, OOBSICHEHHE IOJIYYEHHBIX  PE3yJIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHATHM, TEOpPUM M 3aKOHOB, YMEHME JIeJlaTh BBIBOJABI Ha
OCHOBAHHH TIOJTYYEHHBIX PE3YyIhTaTOB;

YMEHUE BBIJCIATh CYIIECTBCHHBIC MPU3HAKUA CTPOCHHS OMOJOTUYECKHX OOBEKTOB:
BUJIOB, TIOMYJISIIUNA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHOTEOIICHO30B U
HKOCUCTEM, OCOOEHHOCTH IPOIIECCOB: HACJEICTBEHHOW H3MEHYMBOCTH, €CTECTBEHHOI'O
oTOopa, BUI000pa30BaHUs, TIPUCTIOCOOIEHHOCTH OPraHU3MOB, JEUCTBHUS 3KOJIOTHUUYECKHUX
(GakTOpoB Ha OpraHMW3Mbl, IEPEHOCA BEIIECTB M TOTOKAa HHEPrUM B DKOCHCTEMAaX,
AHTPOTIOTEHHBIX U3MEHEHUH B HKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOPOTa BEILECTB U
OMOreoXMMHUYECKHUX IIUKIIOB B Onocdepe;

YyMEHUE TPUMEHATh TMOJYy4YeHHbIE 3HAHUS [UIsi OOBSCHEHUS OHOJIOTMYECKUX
MPOLIECCOB U SIBJICHUH, JUIsl IPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM XKU3HU C
Henblo obecredeHnst 6€30MacHOCTH CBOETO 3[I0POBBSI U 370POBbsSI OKPYXKAIOIINX JIOJEH,
COONIOACHUST HOPM TPAaMOTHOTO TIOBEACHHMS B OKPYXKAIOLIEH MTPHUPOIHON cpene,
MOHMMaHUE HEOOXOJAMMOCTU HCIOIb30BaHUS JTIOCTHKEHHN COBPEMEHHOW OMOJIOTHH ISt
PalMOHAIBHOTO MPUPOJIOTIOIE30BAHMUS;

YMEHHE peliarh »3JEMEHTApHbIe OHOJOTHYECKUE 3aJaud, COCTaBISATH CXEMBI
NepeHoca BEIIEeCTB U DHEPTUU B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHHE BBITIOJHATH JIA0OpATOPHBIE W TMpaKTHUeCKHe paboThl, COONIONATh MpaBHIia
pu paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE  KPUTHYECKH  OICHMBATh U  HMHTEPIPETUPOBATH  UHOOPMAIUIO
OMOJIOTHYECKOTO COJACPKAHMSI, BKIIOYAIONIYI0 TICEBIOHAYUYHbIE 3HAHUSA M3 PA3TUYHBIX
UCTOYHUKOB (CpencTBa MaccoBOM HWH(OpMaluy, HAay4YHO-TIOMYJSPHbIE MaTepHallbl),
paccMaTpuBaTh TJIOOATBHBIE KOJOTUYECKHE MPOOJIEMbI COBPEMEHHOCTH, (POPMUPOBATH
10 OTHOUIEHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHUE CO037[aBaTh COOCTBEHHBIC TMHUCHMEHHBICE W YCTHBIE COOOIIEHUs, 00001Ias
OMONOTHYECKYI0 HH(POPMAIMI0 M3 HECKOJIBKHX HCTOYHHKOB, TPAMOTHO HCIIOIH30BATh
NOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoanuecTBo 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Nenn/m . HamMeHoBaHMe pa3/iesioB U TeM NPOrPaMMBbI Kontpoabubie IlpakTuueckue
Bcero o0pa3oBaTejibHbIE PecypChl
padoThI padoThI
bubnunoreka LIOK
! brororns Kak Hayka 2 0 05 https://m.edso00.ru/7f41c292
bubnunoreka LIOK
2 JKuBble cucTeMBI M X OpraHu3anus 1 1 0 https://m.edsoo.ru/7f41c292
. bubnuorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 0 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 IKHSHEACATENLHOCTS KIICTKH 6 1 0 https://m.edsoo.ru/7f41c292
5 Pa3smHoOXeHUE U MHIUBUAYAIBHOE Pa3BUTHE OPTaHU3MOB 5 0 1 bubmorexa HOK
HHBHAY P P https://m.edsoo.ru/7f41¢c292
bubnuoreka [{OK
6 HacneacTBeHHOCTh M MU3BMEHUMBOCTH OPTaHU3MOB 8 0 1.5 https://m.edsoo.ru/7f41c292
bubnmorexa LIOK
7 .
Cenexuus oprann3MoB. OCHOBBI OMOTEXHOJIIOTUI 3 0 0 https://m.edsoo.ru/7f416292
bubmmoteka IIOK
P 1 1
8 C3CPBHOC BpeMA 0 https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34 3 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KITACC

KoanuecTBo 4acoB

dyeKkTpoHHbIe (LM (POBbLIE)

Nen/m . HaummeHoBaHMe pa3JesioB H TeM IPOrPaAMMBbI Kontpoabubie IlpakTnueckue
Bcero o0pa3oBaTe/ibHbIE PeCypChI
padoThI padoTshI
bubnunoreka LIOK
1
OBOmOIHOHHAA GHONOrUS 9 https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
Bo3HUKHOBEHHE 1 pa3BUTHE )XKU3HU Ha 3emiIe 9 0.5 https://m.edsoo.ru/7fA1cc74
OpranusMbl U OKpy’Karolas cpena 5 1 buGnuorexa [IOK
p Py - e https://m.edsoo.ru/7f41cc74
Coo0111ecTBa ¥ DKOIOTHUYECKUE CUCTEMBI 9 Bubmiorexa OK
B https://m.edsoo.ru/7f41cc74
PesepBHOE Bpems 2 Bubmiorexa OK
p p https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 2.5



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

INOYPOUYHOE IIVTAHUPOBAHUE 10 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
Ne Tema ypoka Konrpo IMpakrTu Hara uudposbie
n/n Bcero = JbHBIE yecKHe U3YyUYEeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI pecypcbl
bubnmoreka [IOK
1 buonorus B cucreme HayK. 1 0 0 https://m.edsoo.ru/863e6122
04.09.2023 https://m.eds00.ru/863e632a
MeTtoabl no3Hanus xuBoi npuposbl. [Ipaktudeckas padora Ne 1
2 «cnonp30Banre pa3IMYHBIX METOJIOB IIPU U3YYCHUU 1 0 0.5 bubmorexa OK
P AOB TIPH HEYH ' 11.09.2023  https://m.eds00.ru/863e6122
OMOJIOTHYECKUX 00BEKTOBY
3 buonoruueckue cuctemsl, mpoiecchl U ux udydenue. CraproBas 1 1 0 bubnnorexa [JOK
KOHTpOJIbHAs paboTa 18.09.2023  https://m.eds00.ru/863e6564
. bubmuoreka [{OK
4 XHWMHYECKHH COCTaB KJICTKU. Boa 1 MUHEpalIbHbBIE COMTU 1 0 0 95.09.2023  hitps://m.edsoo.ru/863e674e
bubmmoreka IIOK
> beaiu. Coctas u crpoenne denkos 1 0 0 02.10.2023  https://m.edsoo.ru/863e6b72
depMeHTH — OMOJIOTHYEeCKHe KaTtanu3aTophsl. JJabopaTtopHast
6 abota Ne | «/3ydeHne kataauTHUECKON aKTUBHOCTU (PEPMEHTOB 1 0 0.5 brbmmorexa LTOK
P ) i P ' 09.10.2023  https://m.eds00.ru/863e6b72
(Ha MpuUMepe aMIITIa3bl WA KaTajiasbl)y»
bubnmorexa LIOK
! Yraeponet. Jrm et 1 0 0 16.10.2023  https://m.edso0.ru/863e6870
but6mmorekxa [IOK
8 Hyxientobsie knenotsl. AT® 1 0 0 23.10.2023  https://m.edsoo.ru/863e6d5¢c
but6mmoreka [IOK
9 Hcropus u MeTop! n3ydeHus kietku. Kietounas teopus 1 0 0 13.11.2023  hitps://m.edsoo.ru/863e6e88
10 KiteTka Kak 1eJIoCTHAs )KUBas CHCTEMa 1 0 0 90.11.2023
11 Crpoenue sykapuoTHueckoi kietku. Jlaboparopnas padora Ne 2 1 0 0.5 bubmuotexa [JOK



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

«M3yueHne CTPOEHUs KIIETOK PACTEHHIA, )KUBOTHBIX, TPHOOB U 27.11.2023  https://m.eds00.ru/863e6ff0
GaKkTepHil M0l MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIPENApaTax v MX https://m.edsoo.ru/863e716¢
OIIMCAHUE»
bubnunoreka LIOK
12 OOmeH BemecTs Wk METaboIusM 0 04.12.2023 | https://m.edsoo.ru/863e766¢
bubnunorexa LIOK
1 (6)) . X
3 OTOCHHTES. ACMOCHIHTES 0 11.12.2023 @ https://m.eds00.ru/863e7c98
N bu6nuoreka [IOK
14 Sueprerucckuii obmen 0 18.12.2023 | https://m.edsoo.ru/863e7aae
JKuznenubIit HUKI KIETKU. Jleenne KIeTKku. MuTos.
15 JIaGoparopnas padora Ne 3 «HaOmroneHne MuTo3a B KJIIeTKax 0.5 buGnuorexa [IOK
PaTOpHai p B a ' 25.12.2023  https://m.edsoo.ru/863e7dc4
KOHYMKA KOpEIIIKa JyKa Ha TOTOBBIX MUKPOITIpPErapaTax»
16 buocunTtes 6enka. Peaknus MmatpuaHoro cuaTe3a. KoHTposbHas 0 bubmmoreka [JOK
pabota 3a | monyroaue 08.01.2024 @ https://m.edso0.ru/863e796e
bubnuoreka [{OK
17 Tpancasuus — Ouocuires benxa 0 15.01.2024  https://m.edsoo.ru/863e796e
bubnmorexa LIOK
18 Hexnerounie Gopumbl xu3ii — BUpyCHI 0 22.01.2024  https://m.edso0.ru/863e7540
bubmmoteka IIOK
19 @OpMBI pa3MHOKEHUS OPTraHU3MOB 0 99.01.2024 https://m.edsoo.ru/863e81b6
o https://m.edsoo0.ru/863e831e
. bubnuoreka [{OK
2 M
0 enos 0 05.02.2024 | https://m.edsoo.ru/863e7f4a
OO6pazoBanue U pa3BUTHE MOJOBBIX KIETOK. OTUIOOTBOPEHHE.
21 JIabopartopuas padora Ne 4 «3yyeHne cTpOEHU NOJIOBBIX 0.5 Bubmorexa IOK
PaTOpHai p - i p ' 12.02.2024  https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX MHUKpPOIIpeTapaTax»
22 MuanuBuayanpHO€e pa3BUTHE OPTaHU3MOB 0 bubmorexa TIOK
AUBHAY P P 19.02.2024 | https://m.eds00.ru/863e8436
23 I'eneTnka — Hayka O HACJIEACTBEHHOCTHA Y U3MEHYHUBOCTH 0 bubnnorexa LOK
s s 26.02.2024 @ https://m.edso0.ru/863e86f2



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
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
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

24 3aKOHOMEPHOCTH HACIEA0BaHUS TPU3HAKOB. MOHOTHOpHIHOE 1 0 bu6muoreka [IOK
CKpELIMBaHNE 04.03.2024  https://m.edsoo.ru/863e8878
o5 JluruOpuHoe CKpeluBaHue. 3aKOH HE3aBUCHMOT'O HAaCIe0BaHUS 1 0 bubnunorexa LIOK
MIPU3HAKOB 11.03.2024  https://m.eds00.ru/863e89a4
CuerieHHOE Hacllej0BaHue pu3HaKoB. Jlaboparopras padorta No
26 5 «M3y4eHue pe3ynbTaTOB MOHOTHOPHIHOTO U IUTHOPUTHOTO 1 0.5 bubmorexa LIOK
i Y P ' 18.03.2024  https://m.edsoo.ru/863e8c60
CKpEIIMBaHUS Y TPO30(UIIBI HA TOTOBBIX MUKPOTIpENapaTax»
27 I'eneruka nona. HacnegoBanue nmpu3HaKkoB, CLETUICHHBIX C ITOJIOM 1 0 bubmmorexa [JOK
' 8 P o 01.04.2024  https://m.eds00.ru/863e8c60
N3menunBocTh. HenacnencteeHHas N3MEHYHBOCTb.
JlaboparopHas padota Ne 6. M3yuenue moaudukannoHHOM bubnnorexa [JOK
28 1 0.5
W3MEHUYHUBOCTH, IOCTPOCHUE BAPUALIMOHHOTO PAla U 08.04.2024  https://m.edsoo.ru/863e8efe
BAPUALIMOHHON KPUBON»
29 Hacnencreennas uamenunBocts. JlabopaTopHas padora Ne 7. 1 05 bubmmoreka [JOK
«AHanu3 MyTaluui y po30¢uisl Ha TOTOBBIX MUKPOIIpEnapaTax» ' 15.04.2024  https://m.edsoo.ru/863e8efe
bubmuoreka [{OK
30 r 1
cHeTHi deroBeika 0 22.04.2024  https://m.eds00.ru/863e8d78
PesepBHrlIit ypok. O606m1eHue mo reMe «HaciaencTBeHHOCTh U
31 1 0
U3MEHUYUBOCTb OPraHU3MOB) 29.04.2024
bubmmoteka IIOK
32
(CeneiInt Kak Hayka i Mporece L 0 06.05.2024  https://m.eds0o.ru/863e9214
33 MeToIbI U JOCTHKECHHSI CETICKITUU PACTEHUHN M JKUBOTHBIX 1 0 bubmmorexa [TOK
ARLHA Hmp 13.05.2024  https://m.edsoo.ru/863e9214
34 buoTtexHonorus kak orpaciib Mpou3BoACcTBa. Torosas 1 0 bubmmoreka [JOK
KOHTpOJIbHast paboTa 20.05.2024  https://m.eds00.ru/863e9336
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
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https://m.edsoo.ru/863e9336

11 KITACC

KonuyecTBo yacos JJIeKTPOHHBIE
Ne ara OBbI€
Tema ypoxa Koutpo IMpakrn  [Jar uugpoBbI
n/n Bcero JIbLHBIE yecKue H3yYCHUSA 05pa3OBaTeJIbHLIe
padoThbI padoThbI pecypcbl
1 DBOJIFOLIHAS M METObI €€ N3YUEHUS 1 bubmoreia OK
H A yi https://m.edso00.ru/863ea20e
2 Hcropus pa3Butus npeacTaBieHuii 00 SBOIIONNUN 1 bubmmorexa [JOK
prip ped t https://m.eds00.ru/863e9570
bu6mmoreka [IOK
3 M 1
HKPOSBOTOMI https://m.edsoo.ru/863e9cle
[Tomymsimus Kak IeMeHTapHast eUHUIA BIIa U BOJIOLUY.
4 JlaGopaTopHnas padota Ne 1 «CpaBHEHHE BUIOB 110 1 0.5 bubmorexa LHOK
patopHai p B P s ' https://m.eds00.ru/863e99c6
MOP(}OIOrHUECKOMY KPUTEPHIO)
5 JIBroKyIIHe CUitbl (371eMeHTapHbIe (PAKTOPHI) SBOJIOLIMHI 1 bubmorexa LHOK
i P P t https://m.edso0.ru/863e9da4
bu6mmoreka [IOK
6 E i 1
CTCCTBEHHBII OTOOP 1 €r0 (oMl https://m.edso00.ru/863e9ed0
Pe3ynbTathl BONIOIUU: TPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BU000pazoBanue. JlabopatopHas padora Ne 2 «Omnucanue 1 05 bubnnorexa [JOK
MPUCIIOCOOJIEHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO ' https://m.edsoo.ru/863e9fde
XapakTepar
8 Hanpagsienust u myTy MaKpOd3BOJIIOIIUN 1 bubmoreia HOK
P vt P H https://m.edso00.ru/863e9cle
9 Heo6paTumocTs 3BoIOLIMHN
10 WcTopus xu3Hu Ha 3emiie U METObI €€ U3yueHus
bubmuorexa [JOK
11 r 1
UTIOTE3BI IPOUCXOXKICHUS KU3HU Ha 3eMITe httos://m.edsoo.ru/863ea5a6
bu6nmoreka [JOK
12 P 3 1
a3BHUTHE )XKM3HU HA 3eMJIe TI0 dpaM | MepHoIaMm httns://m.edsoo.ru/863ea6he



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

OCHOBHBIC 3TAIIBI 9BOJJIIOLIUU PACTUTCIIBHOTO U )KUBOTHOT'O MHpPaA.

13 HpaKTquecxasl pabota Ne 1 «/3yyeHHe UCKOMIAEMBIX OCTaTKOB 0.5 E;:S;;;T:(iigroullé 63ea8hc
pPacTeHMii U KUBOTHBIX B KOJUICKIIHUIX
14 CoBpemeHHas cucTteMa OpraHu4eckoro Mupa bubmmorexa LIOK
https://m.edsoo.ru/863ea48e
bubmumoreka [IOK
15 DBOJIIONHS YeJIOBEKa (aHTPOTIOTEHE3) https://m.e dsogru 18630ac2c
16 JIBrokymue cuibl ((hakTophl) aHTPOIIOTEHE3a ngj}j;f;iggg 63eaddd
17 OcHOBHbBIE CTaIUU IBOJIOLUHU YEJIOBEKa
18 YenoBedyeckne packl U MPUPOIHBIC /1AM TAIIMN YEJI0OBEKa bubmmorexa LOK
https://m.edsoo.ru/863eaea2
19 PesepHblit ypok. O600menue mo reme «Bo3HUKHOBEHHE U
pa3BUTHE )XKU3HU Ha 3eMIIe)
20 DKoJ0rus Kak HayKa
21 Cpenpl oOuTaHus U SKOIOTHYECKre HaKTOPhI ngﬁ;&fiﬁ)gﬁg@ea fec
Abuotnueckue dakropsl. JlaboparopHas padota Ne 3.
99 «Mopdomnoruueckue 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT 05 bubmmoreka [IOK
obutanus». JlaboparopHas padota Ne 4. «BiusiHue cBeta Ha pocT https://m.edso0o.ru/863eb10e
U pa3BUTHE YEPEHKOB KOJIEyca
bubnnoreka [JOK
23 buotiiccie paxtops! https://m.edsogru/863eb348
DKOJIOTHYeCKHEe XapaKTepUCTUKU nonynsiun. [IpakTnyeckas
24 pabota Ne 2 «[Toacdér mIOTHOCTH MOMYJSIHIA Pa3HbIX BUIOB 0.5
pacTeHui)
bubnnoreka [JOK
25 Coo0riecTBa OpraHU3MOB — OHOIIEHO3 https://m.e dsogru 18636464
26 DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI) bubmmorexa [JOK
https://m.edso00.ru/863eb46a
27 OcCHOBHBIE IOKA3aTENIN IKOCUCTEMBI. DKOJIOTUYECKUE TUPAMU/IBL. bubnuoreka [IOK



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

CsoiictBa 3xocucreM. Cykueccust

https://m.edsoo0.ru/863eb5fa

28 [IpupoHbIE S5KOCUCTEMBI
29 AHTPONIOT€HHBIE IKOCUCTEMBI
bu6mmoreka [IOK
30 buocdepa — rnobdanpHas 3xocucTeMa 3eMiIu 1 httos://m.edsoo.ru/863ebbse
bubmuoreka [JOK
1 1
3 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHMochepsI https://m.edsoo.ru/863ebd16
32 YenosedecTBO B Onocdepe 3emin 1
33 CocyniecTBOBaHHE TPUPOJIBI M YSIIOBEYCCTBA 1 bubmorexa LHOK
v PHPOA https://m.edsoo.ru/863ebale
34 PesepBHblit ypok. O6061eHue Tembl «CoobiiecTBa u 1
9KOJIOTUYECKUE CHCTEMBI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2.5



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

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YYAEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., PyonioB A.M. u apyrue /Ilox pen.

[Taceunnka B.B., AkinonepHoe o6miectBo «M3marenscTBo «IIpocBerienne»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

A.JO.Nonuera. A.B.Toprayos. buonorus B cxemax u tadnauiiax 9KCMO Mocksa. 2012 ¢
I'. N. Jlepuep. buonorus. Ilomueiii cnpaBouHuk 1uist noarotoBku kK E I 3. M. Actpens 2012
r

I'otoBuMcd k EI'D. O6mias 6uonorus M Jlpoda 2012 r

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

EI'D. Obmas 6uonorus. KontponbHbie uamepurensubie Mmatepuainbl M [Ipocsemnienue 2012
r

N.P. MyxamemxkanoB. Mactepckast yuutens « TecTsl, 3auetsl, omuiionpockl 10-11 kmace» M
«BAKO» 2007 r

Oomas ouonorus: Yuebnuk / [Tox pen. Koncranturosa B.M.. - M.: Academia, 2018. - 704
C.

Bopontios, H.H. buonorus. O6mas 6uomnorus. 10-11 kinaccel: YueOHuK 115
o01eo0pa3zoBarenbHbIX yupexaeHuii: basossiii yposens / H.H. Boponios. - M.: IIpocs.,
2022. - 304 c.

Heitma-Cuonunikas, M.A. O01as u canuTapHasi MUKpOOHOJIOTUS ¢ TEXHUKON
MUKPOOHOJOTUUECKUX HcCcaeaoBaHui: YueOHoe mocodue / M.A. Jlewma-Cuonumxkas. -
CIIO.: Jlanb, 2022. - 588 c.

3axapos, B.b. Pabouas terpanp no obmieit ouonorun: 10-11 knacc: k: Yuebuuky B.b.
3axapoBa, A.I'. Mycraduna, B.. CuBormnazosa, H.M. Yepnosoii "O6mas 6monorus. 10-11
kiacc" / B.b. 3axapos, E.T. 3axaposa, A.Jl. Kynaes, B./. CuBoriazos. - M.: Dk3ameH, 2. -
157 c.

T A JloBkosa. [loaroroka k oymmmnuanam 1o ouosoruu 8-11 kimaccoB. M Alipuc-tipecc

2011



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
NUHTEPHET

www.informika.ru - snekrponssiii yueonuk "buonorus" (sep. 2.0 - 2000) u3 mukia
"O6yuaroniue SHIMKIONEUU". - YueOHbIN Kypc, KOHTpoJIbHBIE Bonpockl. (Kak
M0JIB30BaThCs - cM. "[lomors".)
www.college.ru - pasagen "OTkpsiToro koutemka" mo brosorun. YueOuuk, moaeau, On-line
TECThI, YIUTEIIIO.
www.skeletos.zharko.ru - "OnopHo-nBurarenbHas ciucreMa uenoBeka'. O0pa3oBaTebHbII
caiiT mo npeamety buonorus, kypc Uenoek. CTpoenue ckenera. Mpleunas cuctema. Kak
9T0 pabdotaet. [IpunokeHus: 2 CKeIETHBIX SHIUKIIONCINH; IS YIUTEIIS - YPOKH,
1abopaTopHbIe, 6 TECTOB C OTBETAMH.
www.biodan.narod.ru - "buo/lan" - buonorus ot Jausl. HoBocTH 1 0030p5sI 110 OHMOJIOTHH,
skosiorud. [Ipo6iemsr u Teopun. EcTh TeMaTHueckue BoITyCKH, oToranepen, onorpadun
BEJIMKUX YYCHBIX, CTICIICIIOBAPb.
www.bio.1september.ru - mns yaureneii "4 uny Ha ypok bronorun". Ctateu 1mo: boranuke,
3oo0noruu, buomorun - Yenosek, OO1IeH OMOJIOrHH, DKOJIOTHH.
www.bio.1september.ru - razera "buonorus" (MexIy BRIXOOM OYEPETHOTO HOMEPA T'a3eTh
Y TIOSIBJICHUEM MOJTHOTEKCTOBOM BEPCHUH HOMEpPA HA CalTe YCTAHOBJICH 0JIOBOM MHTEPBAT)
www.kozlenkoa.narod.ru - Dot caiit Kosnenko A.T'. - mpemogaBarens u 1jist
nperoaaBaresieH, s TeX, KTO YYUTCS caM U YUUT JAPYTUX; OYHO U JTUCTAHIIMOHHO,
OHOJIOTHH, XUMHH, APYTUM TIPEIMETaM - C TIOMOIIIbIO KOMITbIOTepa U MHTEepHET.
WWW.NSU.ru brosorust B Bompocax M OTBETaX - yu4eHbIe HOBOCHOMPCKOTO AKaJIeMIOpOJIKa
OTBEYAIOT Ha BOMPOCHI CTAPIICKIACCHUKOB.
www.websib.ru - pazaen "buonorus" HoBocubupckoit oopa3oBarenbHoit cetu. [Tomdopka
MaTepUaJIOB U CCHUIOK (TIPOTrpaMMBbl, TPOEKTHI, MAaTEPUAIIbl Y YPOKY, AOUTYPUEHTY).
www.nrc.edu.ru - "Brosornyeckas kapTuHa Mupa" - pa3zies JIeKTPOHHOTO yueOHHUKa
"KoHueniuu cCoBpeMeHHOTo ecTecTBO3HaHuA". KoHIeNIuy NporucX0KISHUS KU3HU U
teopuu 3Botouuu. (Ilepexox no ceeuike BHU3Y "/anee...".)
www.floranimal.ru - "FLORANIMAL - pactenus u xuBoTHbIe" Kak sHIHKIONEANS.
(O6bem undopmanuu BreyatTiser.) BeiOpaTh OyKkBy, OTKPOETCS CTpaHULIA C ABYMS
OOJBIIMMU KOJIOHKaMH Ha3BaHuii: Pactenus u JKuBoTHsie. BoiOupaem no Ha3BaHUIO -

OTKpPBIBAETCS Onucanue u (hoto.



www.filin.vn.ua - "®unun" - WLTFOCTPUPOBAHHAS SHIIUKIIONEIUS )KUBOTHBIX. K coxalleHno
HE BCe pazjienbl roToBbl. Onucanus u pororpadpumu.

www.nasekomie.h10.ru "Hacexomsie" O HaCEKOMBIX IS IIIKOJILHUKOB - OIMCAHUE
OCHOBHBIX BHJIOB, PUCYHKH.

www.invertebrates.geoman.ru Hacekomsie. [Tomynsipaast kaura Akumymkuaa U.H. ¢
MHO>KECTBOM IIBETHBIX PUCYHKOB U doTorpaduil. -

www.bird.geoman.ru [Itumet. [Tonynsipras kaura Axumymkuaa .M. ¢ MEO)XecTBOM
IIBETHBIX PUCYHKOB M (poTOrpaduii.

www.animal.geoman.ru Mup kuBoTHbIX. [TonynsipHast kaura Axkumymikuaa U.H. ¢
MHO>KECTBOM IIBETHBIX PHUCYHKOB ¥ (poTorpadmii.

fish.geoman.ru Pei6b1. MiumrocTpupoBaHHas SHIIUKIIONEANS PHIO.

www.plant.geoman.ru - )Kusub pactenuii. 3aHUMaTeIbHO 0 OOTaHKKe. bakTepuy.
JlexapCTBEHHBIE PACTEHHUS.

www.livt.net - aJekTpoHHAs WILTFOCTPUPOBaHHAs SHIMKIIoNeus "JKuBble cymecTa'.
Knaccuduxanus u ¢portorpadpuu 6e3 Texcra.

www.nature.ok.ru - Penkue u ucuesarorue xuBoTHbIe Poccun. OnrcaHus v rojoca peikux
KUBOTHBIX.

www.bril2002.narod.ru - bronorus mis mkoiapHUKOB. KpaTkas nH(OpM. 1o pa3jeiiam:
OoOmas omnosorusi, boranuka, 3ooorus, Yenosex.

www.festival.1september.ru - ®ectrBaip negarornyeckux uack "OTKpoITHIH ypok" 2006 -
2007. Paznen "[IpenonaBanue Ouonorun" - 86 crareil.

www.charles-darwin.narod.ru - Yapns3 [lapBun: 6uorpadus ¥ KHUTH.



