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1. HOACHUTEJIBHASA 3AIIMCKA

IIpu pazpaboTke mnporpamMmbl MO OHOJOTMM TEOPETHUYECKYIO OCHOBY JUIS
ONpe/AENeHUs] IMOAXOJ0B K (OPMHUPOBAHUIO COAEpX,aHUS ydyeOHOro MpeaMeTa
«buonorus cocTaBUIN: KOHLENTYalbHbIE HOJIOKEHUS dI'oC COO 0
B3aMMOOOYCIJIOBIEHHOCTH LIeJIEeH, COJIepKaHMsl, pe3yJbTaToB 00yueHus U TpeOOBaHUH K
YPOBHIO TOATOTOBKH BBITYCKHUKOB, TOJOXKEHUS 00 OOHMX WEeNsIX W MPHUHIIHUIAX,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPETHEr0 OOIIero oopa3oBaHMs
B Poccuiickoit denepannu, a Takxke MOJOXKEHUS O crenuduke OMonoruu, e€ 3HaYeHUU
B T[O3HAHWUU JKMBOM TMPHUPOABI W OOECIEUEHUH CYIIECTBOBAHHUS YEIOBEUYECKOTO
obOmiectBa. COrJlacCHO Ha3BaHHBIM IIOJIOKEHUSIM OIPEAENICHbl OCHOBHBIE (PYHKIIHMU
IpOrpaMMBI 110 OHMOJIOTHUHU U €€ CTPYKTYpA.

[IporpaMma 1o Ouosiornu Aa€T MpeAcTaBICHHE O ILeNAX, 00 o0mel cTpareruu
oOyueHusl, BOCOUTaHUSI U Pa3BUTUS OOyYaroIIMXCS CpPEACTBAMHU YYEOHOIO IpeaMera
«buonorus», omnpeaenser 00s3aTeNbHOE MNPEIMETHOE COAECpKAHUE, €r0 CTPYKTYpY,
pacrmpejieieHue Mo paslenaM M TeMaM, PEKOMEHIYEMYI0 IO0CIeI0BaTeIbHOCTh
U3Y4YEeHHs Y4yeOHOro Marepuana ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIPEIMETHBIX
CBS3€M, JIOTMKM  OOpa30BaTeIpbHOrO  IIPOLECCa,  BO3PACTHBIX  OCOOEHHOCTEN

o0yyarommxcs.
B mnporpamme mo OHOJIOTHHM TakXe YYHUTHIBAIOTCS TpPeOOBaHUA K IUIAHUPYEMBIM
JTUYHOCTHBIM, METANPEIMETHBIM U TIPEIMETHBIM pe3ynbpTaTam oOy4eHHUS B

(hopMUpPOBAaHUM OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIHLHON AEATEIbHOCTH/YUEeOHBIX
NelcTBU 00yYarommXxcsl M0 OCBOCHUIO COACPKAHUSI OMOJIOTHYECKOr0 00pa30BaHusl.

B mnporpamme mo OuOJOTMH pealii30BaH TMPUHIUI MPEEMCTBEHHOCTH B U3YYCHUU
Oouonoruu, Onarojmapsi 4eMy B HEH NPOCMATpPUBAETCA HAIPABICHHOCTh HA Pa3BUTHE
3HaHWM, CBS3aHHBIX C (POPMUPOBAHUEM ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,

LEHHOCTHBIX OPUEHTAMNAJINYHOCTH,

HKOJIOTUYECKOTO MBIIIJICHUS, TIPEICTABICHUNA O 3JJOPOBOM 00pa3e KU3HU U OCPEKHBIM
OTHOLIEHHEM K OKpyXaruled npupoaHon cpexne. [loatomy Hapsay ¢ u3ydyeHHEM
00IIeOMOIOTUYECKUX TEOPHM, a TakKe 3HAHUN O CTPOCHUU >KUBBIX CHUCTEM Pa3HOTO
paHra M CYIIHOCTA OCHOBHBIX MPOTEKAIOIIUX B HUX IMPOIECCOB B MPOTpaMMe IO
OMOJIOTHH YEJICHO BHUMAHUE UCIOJIb30BAHUIO MOJIYYEHHBIX 3HAHUM B MOBCEHEBHOM
KU3HU JJISI  pelIeHUs] TMPUKIAAHBIX 3aJad, B TOM 4YHUCJIE: TPOPUIAKTUKU
HACJICJICTBEHHBIX 3a00JI€BaHUI YeIOBEKa, MEIUKO-TEHETUYECKOI0 KOHCYJIbTUPOBAHUS,
000CHOBaHUS IKOJIOTMYECKH 1I€1eCO00Pa3HOro MOBEACHHS B OKPYKAIOIIEH MPUPOIHOM
cpele, aHadu3a BIUSHUS XO3SMCTBEHHOW [IESITEIBHOCTH YEJIOBEKa Ha COCTOSHUE
MPUPOJHBIX M HCKYCCTBEHHBIX DJKOCHUCTEM. YCHUJIEHHE BHHMaHUA K MPUKIAJIHON
HaIpaBJICHHOCTH y4eOHOTO TpenMera «bhoyorusy) MPOAUKTOBAHO HEOOXOAMMOCTHIO
oOecrieueHrs YCIOBUW HJisi PpEUIEHUs OJHOM W3 aKTyaJdbHBIX 3a7ad MIKOJIHHOTO
Ouonornyeckoro  oOpa3oBaHMs, KOTOpas  mpeamnojaraer  (GOpMHUPOBAHHE Yy
oOydJarommxcst  CIOCOOHOCTH — QalTUPOBATBCA K  WM3MEHEHUSIM  JTMHAMUYHO
Pa3BUBAIOILETOCS] COBPEMEHHOI'O MUPA.



buonorust Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHHMaeT BakHOe MecTo. OH
oOecnieunBaeT (opMHUpOBaHUE y OOYy4aOIIMXCsl MPEACTaBICHUNH O HAayyHOM KapTHUHE
MHUpa, pacliupsieT M 0000IIaeT 3HaHMA O MXUBOM mHpupoae, €€ OTIMYUTENbHBIX
IpU3HAKaX - YPOBHEBOW OpraHU3allMy U SBOJIIOLUM, CO3AaET YCIOBUS AJIS: MO3HAHUA
3aKOHOB XKMBOW MpPHUPOAbI, POPMUPOBaHUS (PYHKIMOHAIBHOW IPAMOTHOCTH, HABBIKOB
3I0pOBOro M Oe3omacHoro o0Opas3a >KU3HH, SKOJOTUYECKOTO MBILIUICHHUS, [IEHHOCTHOIO
OTHOILIEHUS K KUBOU MIPUPOJIE U YETIOBEKY.

bonbuioe 3HaueHume OWONOTHS HMMEET TaKXkKe [UIsl PEHICHUS BOCHUTATEIbHBIX H
pa3BUBAIOLIMX 337ay CPEJHEro OOLIero o0pa3oBaHMs, COLMAIM3ALMUA OOYUYaOLIUXCH.
Nzyuenne Ouonornu obecreunBaeT yclIoBUs sl (GOPMUPOBAHUS MHTEIUICKTYaIbHBIX,
KOMMYHHMKAIIMOHHBIX W HWH(OPMALMOHHBIX HABBIKOB, J3CTETHYECKON KYyJIbTYpHI,
CHOCOOCTBYET HMHTETPALMK OMOJOTMYECKHX 3HAHWUW C TPEJCTABICHUSMU U3 JIPYTHX
y4eOHBIX TMPEAMETOB, B YaCTHOCTH, (PHU3MKHU, XUMUU H Teorpaduu. Has3BanHbie
IOJIOKEHUSI O MpeJHa3HAaueHUH ydyeOHoro mpeamera «bHOJOTHs» COCTaBWIM OCHOBY
Ul ONpENENeHUs] TMOAXOAOB K OTOOpY M CTPYKTYPHUPOBAaHHUIO €ro COACpKaHUS,
IPEJICTABICHHOIO B IpOrpaMMe 1o OHOJIOTHH.

Otbop coxmepxanust ydeOHOoro mnpeamera «buonorus» Ha 0a30BOM  YpOBHE
OCYIIECTBIIEH C MO3ULUN KYJIbTYpOCOOOPa3HOTrO MOJX0/Ja, B COOTBETCTBUU C KOTOPBIM
oOyuJaroluecs: JOJKHbI OCBOMTH 3HAHWA W YMEHHUA, 3HAUMMblE A (OPMUPOBAHUSA
oOuieil KyJabTypbl, ONpEAEIsONUe MOBEJCHUE YeIOBEKa B OKpY’Kalolled MpUpOIHON
cpene, BOCTpEOOBAaHHBIE B TOBCEAHEBHOM MXU3HM W MPAKTUYECKOU JESTEIHHOCTH.
Oco0oe MecTo B 3TOM CUCTEME 3HAHMI 3aHMMAIOT 3JIEMEHTHI COJIEpKaHUs, KOTOphIE
CIIy>)KaT OCHOBOW sl (pOpMHpPOBAHUS TMPEICTABICHHA O COBPEMEHHOW €CTECTBEHHO-
HAyYHOM KapTWHE MHUpPAa W IEHHOCTHBIX OPUEHTAIMSX JHYHOCTH, CIIOCOOCTBYIOIIHUX
ryMaHU3alliy OMOJIOTHYECKOro 00pa3oBaHMsL.

CrtpykTypupoBaHHe CoJiepkaHusi y4eOHOro MaTepuaia B MporpamMme o Ouosoruu
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOrO 3HAYECHUS 3HAHUM 00 OTIMYUTENIbHBIX
OCOOEHHOCTSIX KMBOW MPHUPOJBI, O €€ YPOBHEBOM OpraHu3ali W 3BOJIONWU. B
COOTBETCTBUM C 3TUM B CTPYKType ydeOHoro mnpeamera «buonorus» BblieICHBI
cleqyolue cojepxarenbHble JUHUU: «buonorus kak Hayka. MeToasl Hay4qHOTo
no3HaHus», «Kierka kak Ouojormueckas cucreMa», «OpraHuzM Kak OHosoruyeckas
cucrema», «Cuctema M MHOroo0Opasue OpPraHu4eckoro Mupa», «IBOJIOLHUS KUBOU
IPUPOJIB, « IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.

2. OBIIAS XAPAKTEPUCTHUKA YYEBHOH JJUCHUIIJIUHBI « BUOJIOT UsI»

lens wu3ydeHus ydeOHOTro TmpeaMera «buomnorus» Ha 0a30BOM ypOBHE -
OBJIaJICHUE OOYYAIOIIMMUCS 3HAHUSIMHU O CTPYKTYPHO-(DYHKIIMOHAJIBLHON OpraHU3alluu
’KUBBIX CUCTEM PA3HOTO paHTra U MPUOOPETEHUE YMEHHUM UCIIOJIb30BaTh ATU 3HAHUS IS
IPAMOTHBIX JICHCTBUI B OTHOIICHHH OOBEKTOB JKMBOM IIPUPOJIBI U PEIICHUS PA3TUIHBIX
YKU3HEHHBIX TPOOIEM.
JlocTiokeHue 1ienu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
oOecrieunBaeTCs PEIICHUEM CIICTYIONTUX 3a/1a4:



OCBOEHHE O0YYArOIIMMHCS CUCTEMBbl 3HAHUI O OMOJOTHYECKUX TEOPHSX, YUCHHSIX,
3aKOHAaX, 3aKOHOMEPHOCTAX, THUIIOTE3aX, MpPaBWIIAX, CIyXallUX OCHOBOW  JUIS
(GopMHpOBaHUS MPENCTABICHUN O €CTECTBEHHO-HAy4YHOH KapTHHE MHUpPA, O METOoJax
HAy4YHOTO TI0O3HAHUS, CTPOEHMHM, MHOTOOOpa3sMM M OCOOEHHOCTAX >KMBBIX CHCTEM
pPa3HOrO0 ypOBHA OpraHU3allMM, BBIJAIOIIUXCS  OTKPBITUSAX M COBPEMEHHBIX
UCCIIEJOBAaHUSX B OMOJIOTHY;

(opmupoBanuey oOyyaromuxcsi  MO3HABaTEIbHbBIX, HHTEIIEKTYAJIbHBIX

YU TBOPYECKHX CIOCOOHOCTEH B IpoOliecCe aHaiu3a JaHHBIX O MYTSIX PAa3BUTHS B
OMOJIOTHH HAay4YHBIX B3TJISI0B, WA M TOJXOAO0B K M3YUYCHHIO JKUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHU3alUu;

CTaHOBJICHHE Yy OOydYarommxcsi oOIIie KynbTypbl, (PYHKIIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE yMEHHUH OOBACHATH W OIICHUBATH SIBICHHS OKPYKAIOIIErO0 MHUpa >KHUBOH
MIPUPOBbI HA OCHOBAHUM 3HAHUI U OMbITA, IOJYYEHHBIX PU U3YYEHUU OHOJIOTUY;

(opMupoBanuey oOyyaroumuxcss  yMEHHMH WUIIOCTPUPOBATH 3HAUEHHE

OMOJIOrMYECKUX 3HAaHUM B MPAKTUUYECKOW JESTENIbHOCTH 4YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIIOTUNA U arpoOMOTEXHOJIOTUH;

BOCHHTaHNE YOEXKAEHHOCTH B BO3MOXKHOCTH MO3HAHUS YEJIOBEKOM KUBOU MPUPOIBI,
HEOOXOUMOCTU OEpEeKHOIO OTHOILEHUS K HEH, COOJIOJEHUS 3TUYECKUX HOPM IIpU
MIPOBEJCHUH OMOJIOTUYECKUX UCCIIEI0BAaHUM;

OCO3HAaHHWE LEHHOCTU OHOJIOTMYECKUX 3HAHUM I MOBBILIEHUS  YPOBHSA
AKOJIOTUYECKOMN KYJIbTYpPBL, 1JI1 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIpUMEHEHNE TPUOOPETEHHBIX 3HAHUNA U YMEHUH B TOBCEAHEBHOM KU3HU

JJI. OLIEHKH TOCJEACTBUM CBOEUW AEATEIBHOCTH IO OTHOUICHHIO K OKPYXKaroUIEH
cpene, COOCTBEHHOMY 3/J0pPOBBIO, OOOCHOBAaHHWE U COONIOAEHUE Mep NPO(UIAKTHKA
3a00JIeBaHUM.

buonorus — cucrema Hayk, M3ydarolias BCE aCHEKThl KU3HU, HA BCEX YPOBHSIX
OpraHu3allid >KUBOTO, HAYMHAS C MOJEKYJISIPHOIO U 3aKaH4MBas OHOCHEpPHBIM.
OO0bekTaMu M3yYCHHUS OWOJOTHM SBJISIOTCS JKUBBIC OpPraHU3MBI, UX CTPOCHHE U
KU3HEACATEILHOCTh, UX MHOT00Opasue, MpOUCXO0KICHHUE, SBOJIIOIUS M pacIpe/ecHre
KUBBIX OPTaHU3MOB Ha 3eMJIE.

OOGmass 6moyorus M3ydaeT 3aKOHBI MCTOPUYECKOTO0 M MHAMBUIYAIHHOTO Pa3BUTHS
OpraHu3MOB, OOIITHE 3aKOHBI JKHU3HHU U T€ OCOOEHHOCTH, KOTOPBIE XapaKTEPHBI I BCEX
BHUJIOB JKMBBIX CYIIECTB Ha IUIAHETE, a TaKXKE€ MX B3aUMOJICUCTBUE C OKpYKalolleu
Cpenon.

buonorusi, TakuM o0pa3oM, SIBISETCS OJAHOW W3 OCHOBOTMOJIAraIOIIMX HAyK O
KU3HU, a BIaJieHue OMOJOTUYECKUMU 3HAHUSAMHU — OJHUM U3 HEOOXOJIUMBIX YCIIOBHI
COXpaHEHUS KU3HU Ha TIJIaHEeTe.

OcHOBY cojaepKaHusi y4eOHOM  JUCHUIUIMHBI  «buosorus»  cocTaBisItOT
CIEAYIONIUE BeAYLIUE UJIEH: OTIIMUUTENIbHbIC IPU3HAKH KUBOW MPUPOBI, €€ YPOBHEBAs
OpraHu3aiys ¥ SBOJIIOLMSA. B COOTBETCTBMM ¢ HUMH BBIJICJICHBI COJIEpKATCIbHbIC
JTUHUW: OWOJIOTHS KaK HayKa, OMOJOTWYECKHE 3aKOHOMEPHOCTU; METOJIbI HAyYHOTO
MMO3HAHUS;, KJIETKA; OPTaHU3M; TOIMYJISITUS; BUJT; SKOCUCTEMBI (B TOM 4Hciie Ouocdepa).



[Ipu otGope coxmepxanust y4yeOHOW IUCHUIUIMHBI «bBHOJIOTHSA» HCMOJIB30BaH
KyJIbTYpOCOOOpa3HbIil TOJIXOJ, B COOTBETCTBUU C KOTOPBIM OOYYArOIIMECS OJKHBI
YCBOUTH 3HAHUS M yMEHHs, HEOOXOIMMBIC sl (OpPMHUpPOBaHUS OOIICH KYyJIbTYPHI,
OTIPENICTSAIONICH  aleKBaTHOE TIOBEICHHWE 4YeJOBeKa B  OKpYXKawIehd cpene,
BOCTPEOOBAaHHBIC B )KU3HU U B TIPAKTHUECKOH JEITETHHOCTH.

Oco0oe BHUMaHUE VYAEICHO JKOJIOTUYECKOMY OOpa30BaHHUIO W BOCIUTAHUIO
oOyuatomuxcsi, (GOPMHUPOBAHHUIO Y HUX 3HAHUN O COBPEMEHHOW €CTECTBEHHOHAYUYHOM
KapTUHE MHpa, LIEHHOCTHBIX OpPUEHTAIMi, YTO CBUICTEIHCTBYET O T'yMaHHU3AIUH
Ouooruueckoro o0pa3oBaHusl.

CopnepxaHne ydeOHOM JMCHUUIUIMHBI MPEAYyCMATpUBAECT (HOPMUPOBAHHE Y
00yyYaroImuXxcs
OOIIeHAYYHBIX 3HAHHI, YMEHHUI U HAaBBIKOB, YHUBEPCAIBLHBIX CIOCOOOB JEATEIHHOCTH U
KITFOYEBBIX KOMIETEHIINN, BKIIIOYAIOIUX YMEHHE CPAaBHUBATH OMOJIOTHUECKUE OOBEKTHI,
aHAJIM3UPOBaTh, OLIEHWBATh W O0OOIIATH MOJTYYCHHBIE CBEJCHHS, YMETh HAaXOIUTh U
MCIOJIb30BaTh HH(POPMAIUIO U3 Pa3IMYHBIX UICTOYHHUKOB.

N3yuenne  ob6mieoOpazoBaTenbHOM — y4eOHOM — AucuMIUIMHBL  «buomorus»
3aBepuIaeTcs MOJBEIEHUEM UTOroB B (hopme AuddepeHIIMPOBAaHHOIO 3a4eTa B paMKax
MIPOMEXYTOUYHOM aTTecTaluu CcTyaeHToB B mporecce ocBoeHus OIIOIT CIIO c¢
nojiydeHueM cpejHero obriero oopazosanus (ITITKPC).

3. MECTO YYEBHOM JUCIUILINHBI B YYUEFHOM ILJTAHE

B cucreme cpeagnero ooOmero oOpa3zoBanus «buosorus», usyyaemMas Ha 0a30BOM
YpOBHE, SBJSETCS 00s3aTeIbHBIM Y4YE€OHBIM TIPEIMETOM, BXOJSIIUM B COCTaB
peAMETHON 00s1acTh «ECcTeCTBEHHO-HAYYHbIE TPEAMETHD».

4. PE3YJBTATBI OCBOEHHMSA YYEFHOM TUCIUILIUHBI

OcBoeHue cosepkanusi yueOHOU JUCHUIUIUHBI «brosorusy obecrneunBaeT
JTOCTUKEHUE
CTYJIEHTaMHU CIEAYIOIINUX Pe3yJIbTATOB:
* IUYHOCHIHbIX '
— c(popMUPOBAHHOCTH YYBCTBA TOPAOCTH U YBAXKEHUS K HCTOPUHU U TOCTUKEHUSM
OTEUECTBEHHONW  OWOJIOTMYECKOW  HAyKW; TMPEACTaBICHUS O  LEJOCTHOM
€CTECTBEHHO- HAYYHOM KapTUHE MUPA;
— TIOHMMaHHE B3aUMOCBSI3M M B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAayK, HX
BIUSHUSA HA OKPYXAIOLIyI0 Cpely, SKOHOMUYECKYIO, TEXHOJIOTHYECKYIO,
COLIMAJIbHYIO U ATHYECKYIO C(ephl AeSITEIbHOCTH YEJIOBEKa;
— CIIOCOOHOCTh HCHOJb30BaTh 3HAHUS O COBPEMEHHON €CTECTBEHHOHAYUYHOM
KapTHHE Mupa B 00pa3oBaTelbHOM U NPO(EeCCHOHATBLHOW AESITeNbHOCTH;
BO3MOXXKHOCTH HMH(OPMAIIMOHHOM cpeabl s Oo0ecnedeHus MPOLYKTUBHOTO
caM0o00Opa30BaHMUs;



— BIJIAJICHUE KYyJbTYypOHl MBIIIICHHS, CIIOCOOHOCTh K OOOOILEHHUIO, aHaJIHU3y,
BOCHPUATHIO UHPOPMAIMK B 00JIACTU €CTECTBEHHBIX HAyK, NOCTAHOBKE LIEJIU U
BBIOOPY MyTEH €€ TOCTUKEHUS B IPOPECCUOHATIBHOMN cdepe;
— CHOCOOHOCTb PYKOBOJICTBOBATBbCSI B CBOEHM JESTENIBHOCTH COBPEMEHHBIMU
IOPUHLIMIIAMU TOJIEPAHTHOCTH, JAMAJOora W COTPYAHMYECTBA; TOTOBHOCTh K
B3aMMOJIEMCTBHIO C KOJUIEraMH, paboTe B KOJUIEKTUBE;
— TOTOBHOCTh HCIOJIb30BaTh OCHOBHBIE METOJbI 3aIUThl OT BO3MOYKHBIX
IIOCJIEACTBUAN
aBapuii, KaTacTpo(, CTUXUHHBIX OECTBUI;
— oOnamaHue HaBbIKaMH Oe30macHOM pabOTBl BO  BpeMs  MPOEKTHO-
UCCIIEIOBATENFCKON U 3KCIIEPUMEHTAIBHOM JESTENbHOCTH, MPU HUCIIOJIb30BAHUN
1a00paTOPHOTO 00OPYAOBAHUS;
— CIOCOOHOCTh HCMOJB30BaTh MPHOOPETEHHBIE 3HAHUS W YMEHHUS B
IPAKTUYECKON JEATEIIbHOCTH M IOBCEIHEBHOM XU3HU JUIsl COOJIIOACHHSI MEp
npo(UIaKTUKUA OTpPaBJIEHUM, BUPYCHBIX U JPYrMX 3a00J€BaHHM, CTPECCOB,
BPE/IHBIX MPUBBIYEK (KypEHUs, aIKOT0JM3Ma, HAPKOMaHUH ); IPABUJI TOBE/ICHNUS B
MIPUPOJTHOM CpEIIE;
— FOTOBHOCTb K OKa3aHUIO [IEPBOM MOMOILM [IPU TPaBMax, MPOCTYAHBIX U JIPYTHX
3a00JIeBaHUSX, OTPABICHUAX MUIIEBBIMU POAYKTAMU;

* MemanpeomemHuix:
— OCO3HaHWE COLMAIbHOM 3HAYMMOCTH CBOEW mpodeccun/cnenuaibHOCTH,

o0naaHue MOTUBALMEN K OCYIIECTBIECHUIO IPO(ECCUOHATILHON JEATENBHOCTH;

—  IIOBBIIICHUWE  WHTEIUIEKTyaJIbHOTO  YPOBHA B  IIpolleCcCe€  HU3Yy4YECHUSA
OMOJIOTMYECKUX SBJICHHUM; BBLAAIOUIMXCS JAOCTHKEHUU OWOJIOTHH, BOIIEAIIUX B
OOLIEYENIOBEYECKYIO KYJIbTYPY; CIOKHBIX M MPOTUBOPEUYUBBIX IMyTEH pa3BUTHUS
COBPEMEHHBIX HAy4HbIX B3IJIAJ0B, HWJEH, TEOpUM, KOHLENIMH, rumore3 (o
CYLIHOCTU U MPOUCXOKJIEHUU KU3HH, YEIOBEKa) B X0Jie pabOThl C pa3InYHBIMU
UCTOYHUKaMU UH(POpMaLH;

— CIOCOOHOCTh OPIraHM30BBIBATH COTPYAHUYECTBO €IMHOMBIIIIEHHUKOB, B TOM
YHClie ¢ UCMOJIb30BaHUEM COBPEMEHHBIX MH()OPMAIIMOHHO-KOMMYHUKALMOHHBIX
TEXHOJIOTHH;

— CIIOCOOHOCTh MOHUMATh MPUHIUIBI YCTOWYMBOCTU U MPOAYKTUBHOCTH KUBOU
OPUPOJIIbI, MYyTH €€ M3MEHEHHs] TOJ| BJIMSHHEM AaHTPOIOTIE€HHBIX (HaKTOPOB,
CIIOCOOHOCTh K CHCTEMHOMY aHaliM3y TJI00albHBIX HKOJOTHYECKUX MPoOJeM,
BOIIPOCOB COCTOSIHUSL OKPY’KAIOIIEH Cpellbl M PALMOHAIBHOTO HCIIOJIb30BAHUS
MPUPOIHBIX PECYPCOB;

— yMeHHe 000CHOBBIBATh MECTO U POJIb OMOJIOTMUECKUX 3HAHUW B MPAKTHUYECKOU
NeSATEIbHOCTH JIOJEH, Pa3BUTUM COBPEMEHHBIX TEXHOJOTUM; OMPEEATh KUBbIC
OOBEKTHl B MPHUPOJIC; MPOBOIUTH HAOIOJIEHUS 32 SKOCHCTEMaMM C IEJIbI0 HMX



ONMCAHMS U BBISIBJICHUSI €CTECTBEHHBIX U aHTPOIIOI€HHBIX U3MEHEHUI; HAXOJUTh
Y aHAJIM3UPOBaTh HH(POPMALIMIO O )KUBBIX O0BEKTAX;

— CIIOCOOHOCTh MPHUMEHSATh OWOJIOTUYECKUE U HKOJOTMYECKUE 3HAHUS JJIA
aHaJIM3a MPUKIAIHBIX IPOOJIEM X039iCTBEHHOM e TEIbHOCTH;

— CIOCOOHOCTh K CAMOCTOATEIBHOMY IPOBEACHUIO MCCIEIOBaHUM, OCTaHOBKE
€CTECTBEHHOHAYYHOTO  3KCIIEpUMEHTA, HCIIOJIIb30BAHUIO  HH(POPMAIIMOHHBIX
TEXHOJIOTHH JIsl pEIeHNs HAyYHbIX U NPOPECCUOHATIBHBIX 3a/1a4;

— CHOCOOHOCTh K OIIEHKE 3THYECKHMX AaCIEKTOB HEKOTOPBIX HMCCJIEIOBAHHUIA B
001acTH OMOTEXHOJIOTUH (KJIOHHPOBAaHUE, UCKYCCTBEHHOE OIJIOZ0TBOPEHHUE);

* NPEOMEMHbBIX'

— chopMUPOBAaHHOCTH MPECTABICHUN O POJIU U MECTE OMOJIOTUH B COBPEMEHHOMU
HAyYHOW KapTUHE MHUpA; IMOHMMaHWe PO Ouonoruu B (GOPMHPOBAHUU
Kpyro3opa ¥ (yHKITMOHATHHOW TPAMOTHOCTH JIJIS PEIICHHS MPAKTHIECKUX 3a1a9;
— BJIAQJICHUE OCHOBOIIOJIATAIOUIMMH TOHSTUSAMH W TPEACTABICHUSMH O >KHUBOU
IIPUPOJIE, €€ YPOBHEBOW OPraHU3allMd U DBOJIIOLMU; YBEPEHHOE IT0JIb30BAHHUE
OMOJIOTMYECKON TEPMUHOJIOTHEN M CUMBOJIMKOM;

— BJIQJICHUE OCHOBHBIMH METOJAMH HAYYHOTO MO3HAHMS, UCIIOJIb3YEMbBIMH ITPU
OMOJIOTMYECKUX HCCIEIOBAHUIX JKUBBIX OOBEKTOB M DKOCHUCTEM: OIIMCAHHEM,
U3MEpEHUEM, TIPOBEACHNEM HAOIIOICHU; BBISBICHUE M OIleHKA aH U3MEHEHUN B

HIPAPOAE;,

—  cOpMHPOBAHHOCTh YMEHUN OOBSICHATH PE3YJAbTAThl OMOJIOTHYECKUX
HKCIEPUMEHTOB, PEIIaTh JIEMEHTAPHbBIE OMOJIOTMYECKUE 3aaUH;
— c(OpMUPOBAHHOCTH COOCTBEHHOM MO3UIIUU MO OTHOIICHUIO K OMOJIOTHYECKON

uH(popmanuu,

NOJIy4YaeMOM W3  Pa3HBIX

HNCTOYHHUKOB, TI100aILHBIM

9KOJIOTHYCCKUM HpO6J'I€MaM H IIYTAM UX PCIICHUS.

HaumenoBanue wu Ilnanupyemsble pe3yJibTaThl
KOJ
KOMIIETCHIIUH O0mue JucuuninHapHble

OK 01. Beibupats
CIIOCOOBI
pelIeHus 3a1a9

B yactu TpyZ10BOr0 BOCIIMTAHUSA:
- TOTOBHOCTb K TpPYAY, OCO3HaHUE
IIEHHOCTH MacTepCTBa, TPYAOIIO0HE;

CdopMUpPOBAaHHOCTh 3HAHUU O MECTE
U poJii OMOJIOTUH B CUCTEME HAyYHOTO
3HaHUS; (GyHKIIMOHATILHOM

npopeccuOHaIbHON | - TOTOBHOCTb K AKTUBHOHM | TPAMOTHOCTH 4€JIOBEKa JIs PELICHHUS
NeSITeIbHOCTH NESITEIbBHOCTH TEXHOJIOTUYECKOH U | MpoliieM;

MPUMEHUTETBHO K COLIMAJIHON HarnpayieHHOCTH, | CpOpMHUPOBaHHOCTh YMEHHUS
Pa3IUYHBIM CIIOCOOHOCTh UHUIUHPOBATh, | pACKPHIBATH coJepKaHue
KOHTEKCTaM IUIAHUPOBaTh U CAMOCTOSITENILHO | OCHOBOIIOJIATAIOLINX  OMOJOTHYECKUX

BBIITOJIHATD TaKYI0 JCATCIbHOCTD,
- HWHTEepeC K pa3nu4yHbIM chepam
po¢eCCUOHATBHON IEATETHHOCTH,

TepMI/IHOB nu HOHHTHﬁZ KU3Hb, KJICTKA,
TKaHb, OpraH, OpraHu3M, BHU],
MOMYJISANSI, DKOCHUCTEMA, OWOIEHO3,

OBnanenune YHUBEpCalIbHBIMH | Ouochepa; MeTaboan3M(0OMeH
YIeOHBIMH MO03HABATENLHBIMA | BEMIECTB W MPEBpAIEHHE DHEPTUN),
JeUCTBUSAMU: romeocTas(caMoperysus),

a) 0a30BBIC JJOTUYECKHUE JICHCTBHUS:

OuocuHTe3  Oenka,  CTpPYKTypHas
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- CaMOCTOSITENBbHO (HOPMYINPOBATH
U aKTyaJH3UpoBaTh  IMpoOieMy,
paccMarpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIWBAaTh CYIIECTBEHHBIN
OpU3HAK WIA  OCHOBaHUA  JUIA
CpaBHEHHs,  KJIacCUQUKAMH U
0000I1IeHHS;

- ONpeAeNsATh LEeNH JACSITEIbHOCTH,
3a7aBaTh MapaMeTpbl U KPUTEPHUU UX
TOCTHKEHUS;

- BBIABIATH 3aKOHOMEPHOCTH U
MPOTHBOPEUYHUS B PAcCMATPHUBAECMBbIX
SIBJICHUSX;

- BHOCHTH KOPPEKTHBBI B
JEATEILHOCTD, OLICHUBATh
COOTBETCTBHE PE3YJIbTATOB LEJISAM,
OLICHMBAaTh  PHUCKU  TIOCIEICTBUI
NeSTeTbHOCTH;

- pa3BHUBaTh KPEATHBHOE MBIIUICHNE
IIPY PEILICHUH KU3HEHHBIX MTPo0eM

0) ©0a3oBBIE  HCCIEIOBATEIHCKUE
IEUCTBUS:

- BIAJCTh HaBBIKAMU  Y4EOHO-
HCCIIEIOBATEIIbCKOW W MPOEKTHOU
JIeITEIILHOCTH, HaBLIKaMU
paspenieHus mpooem;

- BBISIBJISITD MIPUYUHHO-
CIEICTBEHHEIE CBSI3U u
aKTyaJIM3UpPOBaATh 3a/1auy,
BBIIBUTATh THUIOTE3Y €€ pEIICHHUS,
HaXOUTh apTyMEHTBI TS
JI0Ka3aTeIbCTBA CBOMX

YTBEPKJICHUH, 3a7aBaTh I1apaMeTpPhI
U KPUTEPUU PELICHHUS;

- aHaJ'II/I3I/IpOBaTI) HOJ'Iy‘-IeHHI)IC B
XOJIe peIlleHusl 3aJaydl Pe3yNbTaThl,
KpI/ITI/IT-IGCKI/I OILICHUBATH nux
JIOCTOBEPHOCTb, MPOTHO3UPOBATh
N3MCHCHHNEC B HOBBIX YCJ'IOBI/ISIX;

- yYMEeTh TIEPEHOCHTHh 3HAHHUSI B
IIO3HABATEJIBHYI0 U IIPAKTUYECKYIO
00J1aCTH KU3HEAEITEILHOCTH;

- yMETb WHTErpUpOBATh 3HAHUS U3
Pa3HBIX MPEIMETHBIX 00JIacTeH;

- BbBIIBUTAaTh HOBBIC niaeu,
npeaarath OpUTHHAIILHBIC
IIoaxoabl 1 peH_IeHI/IH;

- ClIOCOOHOCTh MX MCIIONL30BAHUS B

NO3HABATEJILHOM M COLIMAJILHOM

OpraHu3aIus
JIUCKPETHOCTb,
CaMOBOCITPOU3BeACHUE(PETIPOTYKITH),
HACJEACTBEHHOCTh,  HM3MEHYUBOCTb,
HHEPro3aBUCUMOCTh, POCT U Pa3BUTHE,
YpOBHEBAasi OpraHu3aIus;

KHBBIX CUCTEM,

ChopMupoBaHHOCTb YMEHHS
pacKpbIBaTh coJiep)KaHue
OCHOBOIIOJIATAIOLINX ~ OMOJIOTHYECKUX
TUIIOTE3 W TEOpHM:  KIETOYHOH,
XPOMOCOMHO, MYTallMOHHOM,
JBOJIFOLINOHHOM, IIPOUCXO0XKICHUS
’KM3HHU YeJIOBEKa; C(HOPMHUPOBAHHOCTD
YMEHMUS pacKpbIBaTh
OCHOBOIIOJIATraloI1e 3aKOHBI U

3akoHomepHoct (I'. Mennens, T.
Moprana, H.M.  BaBunoBa, O.
I'exkens, @®. Miriomnepa, K. boapa),
TPaHUIBI UX TPUMEHUMOCTH K KUBBIM
CUCTEMaM;

[IpuoOperenue ombiTa MPUMEHEHUS
OCHOBHBIX METOJIOB HAyYHOTO
MO3HAHUS, UCTIOJTb3YEMBIX B
Owosoruu: HaOMIOJCHUS, OIMCAHMSI
JKUBBIX CUCTEM, ITPOLIECCOB H SIBIICHUH,
OpraHu3auu u IPOBECHUS
OMOJIOTUYECKOTO IKCIIEPUMEHTA,
BBIIBIDKEHUE THIIOTE3, BBISBJICHHE
3aBUCHMOCTH MEXIy HCCIETYEeMbIMH
BEJIMYUHAMU, 00BsICHEHUS
MOJTy9YEHHBIX pe3yIIbTaTOB u
bopMynupoBaHHUs BBIBOJIOB c
WCIIOJIb30BAaHNEM HAyYHBIX TOHSATHH,
TEOpUi, 3aKOHOB;

CdopMupoBaHHOCTH YMEHUS
BBIICTISIT  CYIIECTBEHHBIE TMPU3HAKU
BHPYCOB, KJIETOK TPOKAPUOT "
9YKapuoT, OJTHOKJIETOYHBIX u
MHOTOKJICTOYHBIX OPTaHW3MOB, BHJIOB,
OHMOreoIeHO3B, 3KOCUCTEM;
OCOOEHHOCTH  TIPOIIECCOB  OOMEHa
BEIIECTB M TMPEBpAIICHUS JSHEPTUU B
KJIeTKe, (DOTOCHHTE3a, TIACTHYECKOTO

u HHEPreTHYECKOTO oOMeHa,
XEMOCHUHTE3a, MHTO3a, Melo3a,
OTLIIOIOTBOPEHUS, pa3BUTHUS u
Pa3MHOXKCHU, WHIAWBUAYAJIBHOT'O
pa3BUTUSA opranu3Ma(OHTOreHe3a),
060pHOBI 3a CYLIECTBOBAHHUE,
€CTECTBEHHOI'O otOopa,
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MIPAKTUKE

BH1000pa30BaHus,
NPUCIIOCOOJICHHOCTH OPraHU3MOB K

cpenec O6I/ITaHI/I$I, BJIMSIHHUC
KOMIIOHCHTOB OKOCHUCTEM,
AHTPOIIOTCHHBIX W3MEHEHHI B

3KOCHCTEMAX CBOCH MECTHOCTH,
KPYrOBOpPOTa BELIECTB U IPEBPAIICHUS
sHEeprum B Ouocdepe;
ChopMHpOBaHHOCTE YMEHHS pEIIaTh
OMOJIOTMYECKHE 3a/aud, COCTaBIIATh
TCHOTUIITYCCKHE CXEMbI CKPCIIUBAHHUS
JUISL  pa3HbIX THUIOB HACJICTOBAHMUS
MPU3HAKOB y OPraHU3MOB, COCTABIISAThH
CXEMBI TepeHOoca BEIIECTBA U YHEPTHH
B 9KocucTemMax (LeMM  IHTaHUS,
TUIIEBBIC CETH)

OK 02.
Ucnonb3oBarb
COBpEMEHHBIE
cpexacTsa

MOKCKA, aHaTIN3a U
HUHTEPIIPETAIIH
nHpopManuu, u
nH(POPMALOHHBIE
TEXHOJIOTUU JIJIs
BBITIOJIHEHUS 3a/1a4
npodeccnoHanbHOM
JeSATeTbHOCTH

B oOnactu 1EHHOCTM Hay4yHOIO
MTO3HAHUS:

- c(OpMHUPOBAHHOCTH
MHUPOBO33PEHUS, COOTBETCTBYIOILEIO
COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
HayKM M OOILECTBEHHOM NpaKTUKH,
OCHOBAHHOIO Ha JMAJOre KYJIbTYyp,
CIIOCOOCTBYIOIIETO OCO3HAHMIO
CBOEro0 MecTa B IOJUKYJIbTYPHOM
MHUDE;

- COBEpULICHCTBOBAHUE SI3BIKOBON M
YUTATEIbCKON KYJIBTYpbI Kak
CpeAcTBa B3aMMOJEHCTBUS MEXIY
JIIOJIbMU U TT03HAHUS MUPA;

- OCO3HAaHUWE LEHHOCTH HAy4YHOH
NeSITeNIbHOCTH, TOTOBHOCTh
OCYILIECTBIIAT IIPOEKTHYIO U
UCCIIEIOBATENbCKYIO  JI€ATEIBHOCTD
VWHIUBUAYAJIBHO U B TPYIIIE;

OBnageHue YHUBEPCAIbHBIMU
y4eOHBIMU O3HaBaTeJIbLHBIMU
NEUCTBUSIMMU:

B) paboTa ¢ uHpopmaIuei:

- BJaJeThb HaBBIKAMU TOJTYYEHUS
uHbOpMAIMM W3  HCTOYHHKOB
pasHbBIX THUIOB, CaMOCTOSTENIBHO
OCYIIECTBIISATh  TOWCK,  aHAIU3,
CHCTEMaTHU3allMI0 U MHTEPIIPETAIIIO
WHPOpPMAIIMY PA3JIMYHBIX BHIOB W
¢bopM npencTaBieHus;

- CO37aBaTh TEKCTHl B PA3IUYHBIX
dopmaTtax C y4yeTOM Ha3HAUYEHUS
WHGOPMAIINY U TIEJIEBOW ayTUTOPHH,
BbIOMpas  ONTUMalbHYIO  (dopmy

CdhopmupoBaHHOCTH YMCHHM
KPUTHYECKH OIICHUBATh MH(POPMAIIHIO

OMOJIOrMYECKOro coJiepKaHus,
BKJIIOYAIOIIYIO IICEBJIOHAYYHbIE
3HAaHUS W3 PA3JIUYHBIX HCTOYHHMKOB
(CMU, Hay4YHO-IIOIYJIAPHBIE
MaTepHalbl); UHTEPIPETUPOBATh
TUYECKHE aCHEKThl COBPEMEHHBIX
HCCIICIOBAHUM B OnoJIoruu,
MEIUIINHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh I00ANTLHBIC
JKOJIOTUYECKHE po0IeMbI

COBPEMEHHOCTH, (OpPMHPOBATH IO
OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULUIO;

ChopMupoBaHHOCTD yMEHUuM
CO3/1aBaTh COOCTBEHHBIE NMHCHbMEHHBIE
U YCTHbIE COOOIIEHHs Ha OCHOBE
Ouosornuyeckoil  mMHGOpMaruM U3
HECKOJIbKUX HCTOYHHKOB, TPaMOTHO
WCIIOJIB30BaTh IIOHATUWHBIN ammapar
ouonoruu
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MPEJCTAaBIICHHUS U BU3yaTH3alliH;

- OIICHUBATH JIOCTOBEPHOCTb,
JETUTUMHOCTh ~ MH(pOpMAIMH, €
COOTBETCTBHE PaBOBBIM u
MOpPaJIbHO-3THYECKUM HOpMaM;

- UCIOJIb30BATh cpeacTsa
WH(POPMAIIMOHHBIX u
KOMMYHHUKAI[HOHHBIX TEXHOJIOTHHA B
peleHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpTraHU3aIMOHHBIX 3aja4 c
co0Ir0IcHIEM TpeOoBaHuU
SPrOHOMHUKH, TEXHUKH
0e30I1acHOCTH, TUTHUCHEI,
pecypcocOepexeHus, IMPaBOBBIX U
TUYECKHUX HOPM, HOPM
nH(pOpMaIIMOHHOM 06€30MMacHOCTH;

- BJIJICTh HABBIKAMHU PACIIO3HABAHUS

u 3aIUTHI UHpOpMaLnH,

HH(pOPMAITMOHHOM 0€301acHOCTH

JMYHOCTH;
OK 04. DpdexTnBHO | -TOTOBHOCTH K  caMOpa3BUTHIO, | [I[pnoOpeTeHne ombiTa NPUMEHEHUS
B3aMMOJICIICTBOBATh | CAMOCTOSTEILHOCTH U | OCHOBHBIX METOJIOB HAYYHOTO
" CaMOOIIPEICIICHUIO; MO3HAHUS, UCTIOB3YEMBIX B
paboTaTh B - OBJIQJICHHE HaBbIKAMU Yy4eOHO- | OMOJOruM: HAOIIOACHUS, OMHCAHUS
KOJUJICKTUBE U HCCIIE/IOBATENILCKOM, MPOEKTHOW H | dKUBBIX CUCTEM, IPOLIECCOB U SIBJICHUM,
KOMaHjIe CoLMaIbHOU OpraHu3anuu u POBEJCHUS

NeSTeTbHOCTH; OMOJIOTUYECKOTO IKCTIEPUMEHTA,

OBnanenue VHHUBEPCATbHBIMU | BHIABM)KCHHE THUIOTE3, BBISBICHUE

KOMMYHHUKATHBHBIMH JEHCTBUSMHU: | 3aBUCUMOCTH MEXIY HCCIETyeMbIMU

COBMECTHAs JEATEIbHOCTD: BEJIMYMHAMU, 00BsICHEHUS

- TOHMMaTh ®  WCHOJB30BATH | TMOTYIEHHBIX pe3yabTaTOB u

IpeuMyliecTBa  KOMaHIHOH U | (opMyIHpOBaHUS BBIBOJIOB c

WHIUBUAYAIBHON paboThI;

- IpPUHHMATh LEIM COBMECTHOM
JEATEIbHOCTH, OPIraHU30BbIBaTh U
KOOPJMHHUPOBATh IEUCTBUS 1O

€€ JOCTHKEHHUIO: COCTaBIAThH IUIAH
JICHCTBHIA,

pacnpenenars poiau ¢
MHEHHI Y4aCTHUKOB
00CyX/J1aTh PE3yJIbTaThl COBMECTHOM
paboTHI;

- KOOpIWHHUPOBaTb M BBIIOJIHATH
paboTy B YCIOBHSIX pEaJbHOrO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYIIIECTBIISATh MO3UTHUBHOE
CTPAaTETNYECKOe MOBE/ICHNE B
pa3IMYHBIX CUTYyalUsX, MPOSBISTH

y4eToM

WCIIOJIb30BAHUEM HAYYHBIX TOHSTHH,
TEOPHil, 3aKOHOB;
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TBOPYECTBO M BOOOpPaKECHHE, OBITH
WHUIIUATHBHBIM
OBnagenue
PETYJIATUBHBIMU
NEUCTBUSIMU:
MIPUHSATHE Ce0S M IPYTHX JIFOICH:

- NPUHUMATh MOTHUBBI U apPTyMEHTHI
OpYrMX  JIIOJEed IpH  aHalIu3e
PE3yNIbTAaTOB AEATEIHHOCTH;

- MPU3HAaBaTh CBOE MPABO U IIPABO
JPYTUX JIo/Iel Ha OIIHOKY;

- pa3BHBaTh CIIOCOOHOCTH MTOHUMATh
MUD C MO3UIUH JIPYTOr0 YEJIOBEKa;

YHUBCPCAJIbHBIMU

OK
ConelicTBOBaThH
CoxpaHeHuto
OKpY’Karoleu
Cpenbl,
pecypcocOepexeHuIo,
MPUMEHATh  3HAHUS
00

M3MCHCHHUU KJIMMaTa,
MIPUHITATIBI
OepexKIMBOTO
MIPOM3BO/ICTBA,

3 PEeKTHBHO
JIENCTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsIX

07.

B obiactu 9KOJIOTHYECKOI0
BOCITUTAHHUS:

- c(hOpMHUPOBAHHOCTH
DKOJIOTHYECKOI KYJBTYPHI,
IIOHUMAaHUE BIMSAHUSA COIHAILHO-
SKOHOMHUYECKHX  TPOIECCOB  Ha
COCTOSIHUE IIPUPOIHOMN u
COIIMAIIBHOW  Cpefbl,  OCO3HAHHUE
100aTBbHOTO xXapaxkrepa
AKOJIOTHYECKHX MPOOJIeM;

- TUTAHUPOBAHHME M OCYIIECTBICHUE
JNEUCTBUM B OKPYKaIOILIEW cpese Ha
OCHOBE 3HaHMs LEJIEe yCTOMYUBOIO
pPa3BUTHUSL YEJIOBEUYECTBA; AKTHBHOE
HENPUATUE JEUCTBUN, MPUHOCSIINX
BpE/ OKpYXKaroulei cpene;

- yMeHUue IIPOTHO3UPOBATH
HEeOJIaronpusATHbIE  SKOJIOTUYECKHE
MOCNEACTBUS  NPEAIPUHUMAEMBIX

JNENCTBUMN, IPEAOTBPALLATD UX;

- pacIIMpEHHE OMNbITA NEIATEIBHOCTU
JKOJIOTMYECKOU HAIIPaBICHHOCTH;

- OBJIaJICHHE HaBBIKAMU Y4eOHO-
HCCIIEN0BATENbCKOM, IMPOEKTHOM U
COLIMAJIbHOU

JESATEIbHOCTH;

CdhopmupoBaTh yMEHUS TPUMCHSTH
MOJIyYEHHBIE 3HAHUS IS OOBSICHEHUS

OMOJIOTUYECKHUX MIPOIIECCOB "
SIBIICHUU. Jns MPUHATHS
MIPAKTUYECKUX peneHuin B
IIOBCEIHEBHOM  JKHM3HHM, C  ILEIBIO

oOecricucHHsT 0OE30IIACHOCTH CBOErO
3I0pPOBbS. U 3/I0POBbS OKPY>KAIOLIUX
TONCH,  COONIFOJIGHHWE  3JI0POBOTO
obpaza JKM3HH, HOPM TPaMOTHOTO
MOBEICHUS B OKpYy>Karolen
MIPUPOTHOM cpene; MMOHUMAaHUeE
HEOOXOJIMMOCTH HCII0JIb30BaHUS
JIOCTYOKCHUH COBPEMEHHBIX OHMOJIOTHUH
u 6I/IOT€XHOJIOFI/II/I JUJIS paIlI/IOHaJIBHOFO
MIPUPOIOTIOIB30BAHMS

5. PekoMeHyeMoe KOJIMUYECTBO YaCOB HA OCBOeHHUE padoueii mporpaMMbl Y4eOHOM

AUCHUIIJINHBI

MaKCUMaJIbHOM y4eOHON HArpy3Ku 00ydaroImerocs

68 4acos.
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CTPYKTYPA U IPUMEPHOE COJAEPKAHUE YUYEBHOM JIUCIATLINHBI

O0beM yueOHOM JTMCHMILIMHBI M BUABI Y4eOHOIl padoThI

Bua yueOHoii padoThl

O0BeM B yacax

O0bem 00pa3oBaTeIbHOI NPOrPaMMBbI I CHMIIJIMHbBI 68

B T.4.

OcHoBHOe cojiep:KaHue 68

BT. U.:

TEOpEeTHUEeCKoe 00yUueHue ol
B T.4. IPO()eCCHOHATBHO-OPHUEHTUPOBAHHOE COJICPKAHNE 3

MPAKTUYECKHUE 3aHATHUS 10
B T.4. IPO(eCCHOHATHHO-OPUEHTHPOBAHHOE COJICPKAHNE 0

71a00paTOPHBIC 3aHATHS 0
B T.4. IPO()eCCHOHATBHO-OPHUEHTUPOBAHHOE COJICPKAHNE 0

KonTtpoJabHnas padora 6

IIpome:xxyTounas arrectanus (1upPepeHIUPOBAHHBIN 324€T) 1
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6. TemaTuyeckuii JIAH U coJiep:KaHNe Y4eOHOH AucHMILUINHBI «Buosorum»

HaumenoBanue | CogepikaHue ydueOHOIo MaTepuasa, JjaboparopHble M NPaKTHYeCKHe PadoThl, KonuyecrBo | Koasl pe3yabTaTos
pa3/esioB M TeM | CaMOCTOsITeIbHAs padoTa 00y4aommXxcs, KypcoBasi padoT (IpoeKT) 4acoB OCBOCHMA
NPOrpaMMmblI
Pasznmea 1 BBenenue B 0011y10 0HOJIOTHIO. 12
Kaerka-equHuna ;KuBoro OK 02.
Tema 1.1 Copepxanue yueOHOro MaTepuana 2
Bunonorus kak 1-2 Kparkas uctopust pa3Butust 0MOI0TUN 2
HayKa CyIHOCTb U CBOMCTBA KUBOI'O
YpoBHM OpraHu3alvy KU3HUA
Mmoroo0Opa3ue xuBbIX opranu3MoB. Knaccudukanus opraHusmMoB
3HayeHue ouosioruu npu ocsoeHuu npogeccuii CI1O TexHomaornueckoro npouis
npodeccnoHanbHOro 00pa3oBaHUs
Tema 1.2 Copep:xanue yueOHOT0o MaTepuana 10
Yuyenue o 1 XHUMHYECKash OpraHu3alus KIeTKA 2 OK 01.
KJIeTKe 2 Crpoenne u GyHKIUHN KICTKH. [IpOKapuOTHI, 2yKapHOTHI. 2 OK 02.
Bupycsl. OK 04.
3 OOMeH BellecTB U NpeBpallleHHe YSHEPTUH B KJIETKE 1
4 I'en. 'erernueckuii koa. Permmukanus JIHK. Pemenue 3a1ad Ha TeHETHYSCKUN KO/, 2
5 JKW3HEeHHBIN UK KIETKH. MUTO3 1
6. IIpakTnueckas padora Nel CpaBHeHHe KJ1eTOK rpu0OB, pacTeHUH, })KUBOTHBIX U 1
O0axkTepuii
7. KonTtpouabnas padora Nel «Y4enne o kjieTrke» 1
Paznen 2 Opranusm. PazMHokeHHe M MHIMBHYaJIbHOE PA3BUTHE OPTaHU3MOB. 10
Tema 2.1 Coneprxanne yueOHOT0 MaTeprana OK 02.
PasMHoskenHe 1 Pa3mHOXkeHMe opraHu3MoB 2
= OK 04.
2 Meiio3. OOpa3oBaHHE IMOJIOBBIX KJIETOK 2
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OpPraHu3MoB 3 WNuauBuayanbHOE pa3BUTHE OpraHu3Ma. DOMOpHOHAIBHBIN 3Tall. [TocTaMOpHOHATBHBIH 2
JTarl.
4 Opranusm Kak enuHoe neioe. I [puunHbl HapylIeHni B pa3BUTUU OPTaHU3MOB. 2
5 IIpakTuyeckas padora Ne2 BoisiBjieHHe U ONIMCAHUE NIPU3HAKOB CX0/JCTBA 1
3apoAbllIei YeJI0BeKa M IPYTrUX MO3BOHOYHBIX, KaK I0Ka3aTeJbCTBO HX
3BOJIIOLIMOHHOI0 PO/ICTBA
6. KonTtpoabsnas padora Ne2 «Pa3mHokenne. OHTOreHes3» 1
Pa3nen 3 OCHOBBI FTeHeTUKH U CeJIeKIIHI 17
Tema 3.1 Copep:xanue yueOHOro MaTepuana OK 01.
OcCHOBBI 1 ['eneTnka-HayKka 0 HacJIeICTBEHHOCTU U U3MEHYMBOCTH. OCHOBHbBIE TEPMUHBI 2 OK 02.
TeHeTHKH U 2 3aKOHbBI T€HETHKH, ycTaHoBJIeHHbIE ['. MeHnienem 2 OK 04.
CeJIEKIMH 3 IIpakTuyeckas padora Ne3 «CocraBiieHHe IPOCTeNHIIMX CXeM MOHO- 1 1
AUTHOPHUIHOTO CKPeIMBAHUS»
4 CuenuieHHOE Hacen0BaHe reHoB. BzaumoneiictBue reHoB. ['eHeTnka nomna 2
IIpakTnyeckas padora Ned4 «Pemenue reHeTHYECKMX 32/1a4 HA CleNJIEHHOE 1
HacJIieJ0BaHHe C MOJI0M»
) N3menunBocts. HacnenctBenHas u MoauuKalmoHHAs 2
6 IIpakTuyeckas padora NeS «IlocTpoeHue BapuanuoOHHOI KPUBOID) 1
7 I[IpakTuyeckas pa6ora Ne6 «BbisiB/ieHHe MYTareHOB B OKPY:Kalollei cpeae u 1
X KOCBCHHAsl OLICHKA BO3MO’KHOI'0 BJMAHUA HA OPranusm'"'
8 OCHOBBI CEJIEKIINM PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB 2
9 buoTtexHonorus u ee 10CTHXKEHUS 2
10 KonTposbHnas padora Ne3 «I'eHeTnKka u ceieKums» 1
Pa3nen 4. IBOJIIONIMOHHOE YYeHHUE 12
Tema 4.1 Coneprxanue yueOHOro MaTepuasa
Hctopus 1 Hctopus pa3BUTHS 3BOJTIOLUOHHBIX UIIEH. 2
IBOJIIOIMOHHBIX | 2 OpontonmonHoe yuenue Y. JlapBuHa. 2 OK 02.

16




uaen CrpyKTypa 1 KpuTepuii BUaa. OK 04.
3 [Tomynsimust —CTpyKTypHasi eIMHUIIA BUA 2
4 Yyenue Y. JlapBuHa 0 €CTECTBEHHOM U UCKYCCTBEHHOM 0TOOpE. DopmbI 2
€CTECTBEHHOI'0 0TOOpA.
5 Muxkpo u makposBosonus. [loka3zaTenbcTBa SBONIOIUH 2
buoniornueckuii mporpecc u perpecc
6 IIpakTnyeckas padora Ne7 «Onucanue ocodeil 0HOI0 BHAA N0 1
MOpP}0J10THYeCKOMY KPUTEPHIO»
7 KontpoabsHnas padora Ned4 « IBoTIOLMOHHOE YUEHHE» 1
Pa3pgea 5. IIpoucxoxaenne u pa3putue ;ku3Hu Ha 3emie. [Ipoucxoxaenue yejoBeka 6
Ipoucxoxnenne | Comepxanue yueOGHOro MaTepuana OK 02.
4 HaYaJbHbIE 1 ['urmoTe3sl BOSHUKHOBEHUS KU3HHU. 1 OK 04.
3TaNbl pa3sBUTUSA | 2 Ortanbl pa3BUTHA KU3HU Ha 3emiie. Y CII0)KHEHHUE KUBBIX OPraHU3MOB Ha 3emJie B 2
JKH3HM Ha 3emuie IIPOLIECCE IBOITIOLUU
IIpoucxoxaenue | 3 AnTtpornorenes. YenoBeueckue pachl 2
1€J10BEKA 4 KonTposbHnas paGora NeS «Ilpoucxo:xkaenne u pa3Butue »Ku3Hu Ha 3eMiie» 1
Pa3neu 6 Bbuonuxka 1
Tema 6.1 Coaep:xanue yueOHOro MaTepuaJa OK 01.
buonuxka 1 BuoHmKka Kak 0HO U3 HAMPaBICHUIT OMOJIOTUH U KUOSPHETHKH B TIpodeccHu 1 OK 04.
MacTep M0 PEMOHTY M 00CITY>KHBAHHUIO aBTOMOOMJICH
Paznea 7 OcCHOBBI 3K0/10THH 10
Tema 7.1 Coaepsxanue yueOHOro MaTepuasa
OcnoBbl 1 DKOJIOTHsI — HAayKa O B3aMMOOTHOIICHUAX OPTaHU3MOB MEXKIY COOO0M U 1
JKo0ruu oKpyxaromieil cpenoit. Cpeaa 0OUTaHUS OPraHU3MOB OK 01.
2 Okonoruyeckue (HakTopbl, X 3HAUEHUE B KU3HU OPraHU3MOB. 1 OK 02.
[Tprcnoco01eHHOCTh OPTaHU3MOB K HUM. OK 07.
3 IIpakTnyeckas padora Ne8 "Jkosiornueckue pakTopbl M UX 1
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B3auMojaeilicreue"

O061as xapakTepucTuka 3kocucteM. Bunbl akocucrem. Bunosas ctpykrypa
HPUPOIHBIX IKOCUCTEM.
Cykueccuu.

HI/IH_IGBBIG CBA3H, KPYTOBOPOT BCIICCTB U IIPEBPAINCHHUE DHEPIUKU B OKOCUCTEMAX.
MG}KBI/II[OBHe B3aMMOOTHOIICHHUA B ODKOCUCTEME.

IIpakTnyeckas padora Ne9 «CocraBiieHue cxeM Nepeiayu BellecTB U IJHEPIuu
B JKocHcTeMaX (IMUIIEeBbIX Hemne)»

AHTpPOIIOT€HHBIE SKOCUCTEMBI: arpo3KocucTema, ypooskocucrema. CocTosiHue
YeJI0BEKa, KaK OTPAYKECHHE COCTOSIHUS OKP.CPEJIbI.

OKoJorus aBTOTPaHCIOPTA.

«OTx0/15I TPON3BOCTBa». Ha 0cHOBE denepabHOroO Ki1acCu(hpUKAIMOHHOTO
KaTaJora OTXOJIOB ONPEENsATh KJIacC ONAaCHOCTH OTXOOB; arperaTHOE COCTOSHHE
U pu3HUIECKyr0 PopMy OTXOA0B, 00pa3yrIUXCs Ha pabodyeM MecTe / Ha dTamax
IIPOM3BOJICTBA, CBA3aHHBIE C OTPEICIICHHOM

npodeccueit/cnenuaTbHOCThIO

8

IIpakTuyeckas padora Nel( "CpaBHeHue NpUMpPOIHOH M arpo3KocucTeMbl"

9

KontpoabHasi padora Ne6 «OCHOBBI 3K0JIOTHU»

3ader no Bcemy Kypcey «bunonorus»

Bcero

68
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7. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM
AEATEJBHOCTH CTYJAEHTOB

Coaepixanue o0yueHust

XapakTepucTHKAa OCHOBHBII BU/I0B J1eSITEJIbHOCTH CTY/IEHTOB (Ha
ypPOBHe Y4eOHbIX JeiicTBHii)

BBenenue

O3HakoMJIeHHE ¢ OMOJOTMYECKMMH CUCTEMaMH Pa3HOI'O YPOBHS:
KJIETKOM, OPraHu3MOM, MOMYJIAIHEH, SKOCUCTEMON, OMoChEepoi.
Onpeznenenue posn 6UOJIOTUU B POPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHBI MUPA U MPAKTHUECKOH JeATeIbHOCTH
JIIOJICH.

OO0yueHue coOII0ICHUIO TPABUII IOBEICHUS B IIPUPOJIE,

OepeKHOMY OTHOIIEHUIO K OMOJIOTHYECKIM 00beKTaM (pacTeHUSIM U
’KMBOTHBIM M UX COOOIIECTBAM) U UX OXpaHE

YueHue 0 KJIeTKe

XuMuYecKasi OpraHu3anmsi
KJIeTKH

YMeHue MPOBOIUTH CPAaBHEHUE XUMUYCCKOW OpraHU3aI[uy KUBBIX U
HEKUBBIX OOBEKTOB.

[Tony4yeHue npeacTaBICHUs O POJIA OPTAHUYECKUX U
HEOPTaHMYECKUX BEIICCTB B KIETKE

Crpoenne u pynkuuu
KJIEeTKH

W3yueHne CTpoeHUs KIETOK DYKapuOT, CTPOCHUSI 1 MHOT000pa3ust
KJIETOK PACTEHHUI U KUBOTHBIX C IIOMOIIIBIO MUKPOIIPENIAPaTOB.
HabtoieHue Ki1eTok pacTeHUH U )KMBOTHBIX T10J] MUKPOCKOIIOM Ha
rOTOBBIX MUKpOIIpenapaTax, uX OIMCAHHUE.

[TpuroroBneHue U ONMCAHUE MUKPOIPENAPATOB KIETOK PACTCHUM.
CpaBHEHUE CTPOECHHUSI KJIIETOK PaCTEHUI U JKUBOTHBIX 110

rOTOBBIM MUKpOIIpenaparam

OO0OMeH BelecTB H
npeBpalieHue
JHEPTUM B KJIETKe

YMeHue CTpOUTh CXEMbI SHEPreTUYECKOro 0OMeHa 1 OMOCHHTE3a
Oenxa.

[Tony4yeHnue npeacTaBieHus: O IPOCTPAHCTBEHHON CTPYKType Oerka,
moutekys1 IHK u PHK. YMeTs pemars 3aqa4n Ha reHETUYECKUN KO,

Ku3HeHHDBIH MUK KJIEeTKHA

O3HakoMIIEHHE ¢ KJIIETOUHON TEOPHUEN CTPOEHUS OPraHU3MOB.
YMeHne caMOoCTOSATENbHO UCKATh JOKAa3aTeNIbCTBA TOTO,

YTO KJIETKa — 3JIEMEHTapHasl ’KH1Basi CUCTEMa U OCHOBHAs
CTPYKTYPHO-(DYHKIIMOHAJIbHAS €IMHHIIA BCEX )KMBBIX OPraHU3MOB

OPI'AHU3M. PASBMHOKEHUE U UHANBUAYAJIBHOE PASBUTHUE OPI'AHU3MOB

PasMHoOKeHHE OPraHu3MOB

OBnajieHre 3HAHUSIMU O Pa3MHOKEHHUH KaK O BaKHEHIIIEM CBOMCTBE
JKUBBIX OPraHU3MOB.

YMeHune caMoCTOSTENbHO HAXOAUTh OTJIMYUS MUTO3a OT

MeW03a, OIPEAEIIsis IBOIOLUOHHYIO POJIb 3TUX BUIOB JCICHUS
KJIETKH

NupnBuayaibHoe pa3BuTHE
opraHmsma

O3HaKOMJIEHHE C OCHOBHBIMM CTaJUsIMU OHTOI€HE3a Ha

IIpUMepe pa3BUTHS TO3BOHOYHBIX KUBOTHBIX.

YMeHue XxapakTepu30BaTh CTa UK TOCTIMOPHOHAIEHOTO
pa3BUTHA Ha IpuMepe yesnoBeka. O3HaKOMIIEHHE ¢ TPUYUHAMU
HapyLEHUH B Pa3BUTUU OPTraHU3MOB.

Pa3BuTne ymeHus npaBuwibHO (POPMUPOBATH JOKA3aTEIbHYIO 0a3y
HBOJIFOLIMOHHOTO Pa3BUTHUS )KMBOTHOTO MHpa

NuauBuayaabHOE pa3sBUTHE

BrisBienne u onmmucanne IMPU3HAKOB CXOJACTBA 3apo;1mmeﬁ
YCJIOBCKA U APYTIUX IMO3BOHOYHBIX KaK JOKAa3aTCJIILCTBA
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YeJI0BCKA

WX DBOJIIOIIMOHHOTO POJICTBA.

[Toyyenue npencTaBieHUs O MOCIEICTBUIX BIUSHUS aJIKOTOJIS,
HUKOTHHA, HAPKOTUYECKUX BEIIECTB, 3arPsI3HCHUS

Cpenbl Ha Pa3BUTHE U PEIPOTYKTUBHOE 3/I0POBhE UEITOBEKA

OCHOBBI 'EHETUKH U CEJIEKIIUN

3aKkoHOMepHOCTH
U3MEHYHBOCTH

O3HaKoOMJICHHME C HACJIEACTBCHHOM 1 HEHACJICICTBEHHOM
W3MEHUYUBOCTBIO M €€ OMOJIOTHYECKON POJIBIO B BOIIOIUU

’KHUBOT'O MHpA.

[Tonyyenue npencTaBiieHHs O CBSI3U TEHETUKUA U METUIIUHBI.
O3HakOMJIEHHE C HACJIEACTBEHHBIMH OOJE3HAMHU 4YEJOBEKA, MX
MPUYMHAMY ¥ POPUIAKTUKOM.

N3yuenne BIMSHUS alKOrojiu3Ma, HAapKOMaHWU, KYypeHHs Ha
HACJIEJICTBEHHOCTh Ha BUACOMAaTepHUale.

AHanmu3 (QeHOTUIMMYECKOW W3MEHYMBOCTH. BBHISBIIEHHE MyTarcHOB B
OKPY’KaIOIIeH Cpelie U KOCBEHHAs OLICHKA BO3MOYKHOTO WX BIUSHUSA
Ha OpraHu3M

OCHOBBI CeJIeKIIMH
pacTreHnuii,
JKHBOTHBLIX B
MHKPOOPTraHU3MOB

[Tonydyenue npeacTaBiIeHUs: O TECHETUKE KaK O TEOPETUUYECKONM OCHOBE
CEJICKIIMH.

Pa3BuTue MeranpeIMETHBIX YMEHUH B MPOLIECCE HAXOXKICHUS Ha
KapTe LIEHTPOB MHOT000pa3us U MPOUCXOKICHUS KYIbTYPHBIX
pacTeHUI U JOMAIIHUX KUBOTHBIX, OTKPBITHIX H. M. BaBrioBsiM.
W3ydeHne MeTo10B THOpUIN3ALINN U HCKYCCTBEHHOTO 0TOOpA.
YMenue pa3ouparbcsi B STHYCCKUX aCIEKTaX HEKOTOPBIX
JIOCTHOKCHUH B OMOTEXHOJIOTHH: KJIOHUPOBAHUU KUBOTHBIX U
npoOeMax KJIOHHUPOBAHUS YEIOBEKa.

O3HaKOMJIEHHE C OCHOBHBIMH JOCTHKEHUSIMU COBPEMEHHOM
CEJIEKIIMU KYJIbTYPHBIX PACTEHUI, TOMAIIHUX KUBOTHBIX U
MHUKPOOPTaHU3MOB

IMPOUCXOKAEHUE U PAZBUTHUE )KU3HU HA 3EMJIE. DBOJIIOINMOHHOE YYEHUE

IIpoucxoxnenue u
HayYajbHbIE

3Tanbl Pa3BUTHUSA )KU3HU HA
3emure

AHaIu3 ¥ OLIEHKA Pa3IMYHBIX TUIIOTE3 MPOUCXOXKICHUS KU3HHU.
[Tony4yeHue npeacTaBieHus 00 YCIOKHEHUH KUBBIX OPraHU3MOB Ha
3emuie B MpoIecce IBOITIOIUH.

YMeHue 3KCepUMEHTAIbHBIM IIyTEM BBISBIIATh a/1allTUBHbIC
0COOEHHOCTH OPTaHU3MOB, UX OTHOCUTENIBbHBIN XapakTep.
O3HaKoOMJIEHHE C HEKOTOPBIMH MPEJICTABUTEISIMUA PEIKUX U
MCYE3al0IINX BUJOB PACTEHUN U )KMBOTHBIX.

[TpoBenenue onrcanust ocodei 01HOro Brja o MophoaoruuecKkomy
KPUTEPHUIO NPH BBIITOJIHEHUH J1a0OpaTOPHOU

paboThl. BeIsiBIIeHHE YepT MPUCTIOCOOIEHHOCTH OPTaHU3MOB K
pa3HbIM cpeiaM o0uTaHus (BOJHOM, HA3eMHO-BO3/1YIIHOM,
MOYBEHHOM)

HUcropus pazBurus
BOJIOIMOHHBIX Hael

N3yuenune Hacnenus 4eaoBe4ecTBa Ha IPUMEpPE 3HAKOMCTBA C
ucTopueil pa3Butus 3BomonMoHHbIX uaei K. Jlunnes, X. b.
Jlamapxka Y. [lapBuna. OnieHnBaHue poJy 3BOJIOLMOHHOIO YYEHHUS B
(dbopMHpPOBaHUN COBPEMEHHON €CTECTBEHHOHAYYHOM KapTHHBI MHpA.
Pa3BuTHe criocoOHOCTH SICHO U TOYHO U3JIaraTh CBOM MBICIH,
JIOTHYECKH 0OOCHOBBIBATH CBOIO TOUYKY 3pEHHsI, BOCTIPUHUMATH U
AHAIM3UPOBATh MHEHMSI COOECETHMKOB, MPU3HABAsI MPABO JIPYroro
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YCJIOBEKAa HAa NHOC MHCHUEC

MuxkposBoJronus
U MaKpO3BOJIOL U

O3HakoMJIEHHE C KOHLENIINEH B, €€ KpUTEPHIMHU, TI0J00p
IPUMEPOB TOTO, YTO MOIYJISIIUS — CTPYKTYpHAsl €IMHHIA BUIA U
HBOJIIOLIUH.

O3HaKoOMJIEHHE C JBIDKYIIMMUCS CHJIAMHU 3BOJIIOLINH U €€
J0OKa3aTCJIbCTBAMM.

YcBOEGHHE TOTO, YTO OCHOBHBIMH HAIPABICHUSMH BOJTIOIMOHHOTO
nporpecca sBJISIOTCS OMOJIOTHUECKHH IPOrpecc U OMOIOTHYeCcKuil
perpecc. YMeHHe OTCTauBaTh MHEHHUE, O COXPAaHEHUH ONOJIOTHYe-
CKOT0 MHOT000pa3usi Kak OCHOBE YCTOMYUBOCTH Onochepsl u
IPOTPECCUBHOTO €€ PAa3BUTHSL. Y MEHHE BBISBISATH IPHYNHEI
BbIMHUPpAaHW BUIOB

MMPOUCXOKJIEHUE YEJIOBEKA

AHTpOnoOreHes

AHanu3 ¥ OllEHKa PA3IMYHBIX TUIIOTE3 O IPOUCXOXKICHUU
4eJI0BEKa.

Pa3BuTHe ymMeHUs CTpOUTH JOKa3aTelbHYI0 0a3y M0 CPaBHUTEIBHON
XapaKTEePUCTUKE YEJIOBEKAa U PUMATOB,

JTOKa3bIBasi UX POJICTBO.

BrisiBiIeHIE 5TAanOB SBOIOIUH YeIOBEKa

YesoBeueckue pacol

VYMmenue JOKa3bIBaTh PABCHCTBO YCJIOBCYCCKUX pacC HA
OCHOBAHHH UX POACTBA U CAUHCTBA IIPOUCXOKACHUS.
Pa3Butne TOJICPAHTHOCTH, KPUTHKA paCru3Ma BO BCEX €ro
IMMPOABJICHUAX

BUOHHUKA

Bbuonnka Kak oOJIHO U3
HanpaBJieHUl OuoJIOTHN H
KUOepHEeTHKH

O3HakoMJIeHHE C NpUMepaMH MCIIOJIb30BaHUs B X035 CTBEHHOU
JESITeTPHOCTH JIIoAe MOp(GO(PYHKIIMOHAIBHBIX YepPT OpraHU3alud
pacTeHUil M KMBOTHBIX HPU CO3/IaHUM COBEPIICHHBIX TEXHUYECKHX
CUCTEM U YCTPOUCTB 110 AHAJIOTUU C KUBBIMHU CHUCTEMaMH.
3HaKOMCTBO ¢ TpyOdaThIMHU CTPYKTypaMH B JKHBOH mpupoie u
TEXHHUKE, a’pOIMHAMUYECKUMU U TUIPOIMHAMUYECKUMHU
YCTPOMCTBAMM B KUBOM NPUPOJE U TEXHUKE.

YMeHue CTpouTh MOJEIM CKIaayaTol CTPYKTYpbI, UCIIOJIb3yEMbIE B

CTPOUTENILCTBE
OCHOBBI OKOJIOI'nn

OkoJiorusi — Hayka o | CpaBHEHHE TIPUPOJHBIX D3KOCUCTEM U  arpodKOCUCTEM  CBOEH

B3aHMOOTHOIIEHUSIX MECTHOCTH

OPraHu3MoB MeKay co00il u
OKPYXKAI0ILeH cpelo.

YMeHue aHanu3upoBaTh U OIEHMBATh IJI00AIbHBIE 3KOJOTUYECKUE
npobaemMbl W MIYTH UX peIIeHUs, TOCIEJACTBUS COOCTBEHHOM
JIEATEIIbHOCTH B OKPYXAIOWIEH cpee

OOBACHATH BIUSHUE OSKOJIOTMYECKUX (AaKTOPOB HA  HKUBBIE
OpraHM3Mbl, B3aUMOCBSI3M M B3aUMOJCHCTBHE OPraHu3MOB H
OKpYXKaroIlel Cpepl; yCTONYMBOCTD, Pa3BUTHE U CMEHBI DKOCUCTEM;
HEO0OXOIMMOCTh COXpPaHEHHsI MHOr0o0pa3us BUJIOB;

KpyroBopor BemecTB M NpEeBpallleHUE PHEPIHMM B 3KOCHCTEMAX U
ounocdepe;

CocTaBisITh 3J€MEHTapHBIE CXEMBI IIEPEHOCA BEILECTB U IEpenadu
SHEPruM B 3KocHcTeMax (Ilenu MUTaHus)
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8. NPUMEPHBIE TEMbI PE®EPATOB (Ilpe3enTanuii)

Oprannueckue BEIIECTBA PACTUTENIBHON KIIETKH, I0Ka3aTeIbCTBA UX HAJIMYUS B PACTCHUH.
Heoprannueckue BemecTBa KIETOK pacTeHUH. Jl0Ka3aTenbCTBA UX HAIMYUA U POJIU B PACTCHUMU.
buo-, Makpo-, MUKPO3JIEMEHTHI U UX POJIb B dKU3HHU PACTEHUS.

[IpakTnueckue mokazarenbcTBa O0Opa3oBaHUS OPraHMYECKHUX BEUIECTB B PACTEHUM IIyTEM
¢dotocunTe3a. [loBblieHne MPOAYKTUBHOCTH (DOTOCHHTE3a B HMCKYCCTBEHHBIX AKOJIOTMYECKUX
CUCTEMAX.

JlokazarenbCcTBa NEpEeaBUKEHUSI OPTAHMYECKUX U HEOPraHUYECKHUX BEIIECTB B PACTEHUU.
Cozmanue W mOJIepKaHHE KyIbTyp OakTepuil, OJHOKIETOYHBIX BOJOPOCICH, MPOCTEHINUX.
Habmroienus 3a ux cTpoeHuEeM U JKU3HEIEATEIbHOCTBIO.

Habnronenunst 3a 5KOJOTMYECKHM HCKIIOYEHHEM TPO(GUYECKH OMU3KUX BHJIOB MPOCTEHIINX MpPU
COBMECTHOM OOUTaHUH.

JlokazaTenbcTBa pa3HOM MHTEHCUBHOCTH MeETAa0OJIM3Ma B Pa3HbIX YCIOBHMSX Yy pacTeHUM u
YKUBOTHBIX.

Burtamunbl, epMEHTHI U TOPMOHBI U UX POJIb B opranu3Me. HapymieHus npu Ux HelocTaTke U
U30BITKE.

[IpokapuoTnueckre opraHu3Msbl U UX pOjib B OMOIIEHO3AX.

[IpakTHueckoe 3HaYeHHE MPOKAPUOTHUECKUX OPTaHU3MOB (Ha MPUMEPax KOHKPETHBIX BUIOB).
Knerka sykapuoTH4eCKUX OpraHu3MOB. MeMOpaHHBIN MPUHIIUI €€ OpTaHUu3aIUH.

CtpykTypHOE ¥ PYHKIIMOHAIBHOE Pa3Inyie PACTUTEIHHON U )KUBOTHOM KIIETOK.

MUTOXOHIpUM KaK BSHEPreTMYecKHe CTaHIUM KieTok. CTraauu 3HepreTuyeckoro oOMeHa B
Pa3IMYHBIX YaCTSIX MUTOXOHJIPUH.

Crpoenne u QyHKIIUM puOOCOM M UX POJIb B OMOCHHTE3€e OeKa.

Anapo Kak LEHTp YIpaBICHUS JKU3HEACATEIbHOCTbIO KIETKH, COXpPAaHEHUA M Iepeaaudu
HACJIEACTBEHHBIX IIPU3HAKOB B ITIOKOJICHUSX.

Kiierounas Teopust crpoenust opranu3MoB. VicTopust 1 COBpEMEHHOE COCTOSIHHE.

buonornueckoe 3Ha4eHHE MUTO3a U MEHO03a.

Bbecrnonoe pazmMHOkeHHE, €ro MHOT00Opa3ye U MPaKTHUECKOE UCIIOIb30BaHHE.

[TosoBO€ pa3MHOXKEHKE U €r0 OMOJIOTUYECKOE 3HAUEHUE.

UepenoBaHue TOJOBOrO M OECHOJOr0 pa3MHOXKEHMS B IKM3HEHHBIX IMKJIAaX XBOILIEH,
MaIlOPOTHHUKOB, MPOCTENIINX. brOIOrHuecKkoe 3Ha4€HUE YEPETOBAHNS TOKOJICHUMN.

[TapTeHoreHes U TMHOTEHE3 Y MO3BOHOYHBIX KUBOTHBIX U UX OMOJIOTHUECKOE 3HAYECHUE.
OMOpHOIOrHYecKHe JOKa3aTeIbCTBA ABOJIOLIMOHHOTO POJICTBA )KUBOTHBIX.

buonorndeckoe 3HayeHne meramop¢o3a B MOCTIMOPHOHAIBHOM Pa3BUTUU )KUBOTHBIX.

Binsinue okpykaromei cpesibl ¥ €€ 3arpsA3HEHUs Ha pa3BUTHE OPraHU3MOB.

Bnusiaue kypeHus, ynoTpeOsieHHs aJKOroyis M HApKOTHKOB POJUTENSIMH Ha 3MOpHOHAIBHOE
pa3zBuTHe peOeHKa.

3aKOHOMEPHOCTH (heHETUYECKON M TeHETUYECKON N3MEHYMBOCTH.

Hacnencrennas nHgopmamus 1 nepeaaya ee U3 NoKoJIEHUs B TOKOJIEHUE.

JlpamaTtryeckue CTpaHUIIbl B UCTOPUU Pa3BUTUSA TEHETUKH.

VYcnexu COBpEMEHHOM I'€HETUKH B MEIMIIMHE U 3PaBOOXPAHECHHH.

LlenTpsl MHOTOOOpa3Hsl U MPOUCXOKACHUS KYIbTYPHBIX PACTEHUH.

HenTpsl MHOr000pa3ust ¥ MPOUCXOKACHUS JOMAITHUX KUBOTHBIX.

3HayeHne U3y4eHUs MPEIKOBBIX (HOpM A1 COBPEMEHHOMN CEeNeKIUH.

WcTopust npoucxoxaeHus OTIeIbHBIX COPTOB KYJIbTYPHBIX PACTEHUH.

Hcropus passuTus 3BOIOLMOHHBIX uaen 10 Y./ {apBuHa.

«Cucrema ipuposi» K.JIuHHEs 1 ee 3HaUeHHE [ pa3BUTHS OMOJIOTHH.

Oomonnonnsie uaen XK.b.Jlamapka 1 ux 3Ha4eHUe 7151 pa3BUTHS OMOJIOTHH.

[Ipennoceuik BO3HUKHOBEHUS SBOJTIOIMOHHON Teopun Y./lapBuHa.
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CoBpeMeHHBIE IPEACTABIICHUS O MEXaHU3MaX U 3aKOHOMEPHOCTSIX YBOJIIOLIMH.

@opMHUpOBaHUE YCTOMYMBBIX NOMYJIALUNA MHUKPOOPraHU3MOB U BpPEIUTENEH KYJIbTYPHBIX
PacTeHHH K BO3EHUCTBUIO JOXUMHUKATOB KaK JOKA3aTEIbCTBO UX aJalTHBHBIX BO3MOXKHOCTEH.
AnanTuBHas paavanys OpPraHU3MOB (HAa KOHKPETHBIX IpUMEpax) Kak pe3yibTaT JeHCTBUS
€CTECTBEHHOI'0 0TOOpA.

ApamMop( 036l B 3BOTIOIMY TO3BOHOYHBIX U OECIIO3BOHOYHBIX KUBOTHBIX.

CoBpeMeHHBIE PEACTABIICHUS O 3ap0XKICHUH JKU3HHU.

Pa3nnyHble TUIIOTE3bI IPOUCXOKICHHUS.

[IpyHIMIIBI M 3aKOHOMEPHOCTHU Pa3BUTHS )KU3HU Ha 3eMIIE.

PanHue >Tansl pa3BUTH )KU3HU Ha 3eMIIE.

IIprunHbI 1 BO3MOXHAsI HCTOPUS BBIXO/A HA CYITY PACTEHUN U )KUBOTHBIX.

Pacuser pentuinii B Me3030€ U BO3MOKHBIE IPUYMHBI HCYE3HOBEHUS INHO3aBPOB.

CoBpeMeHHbIE NPEACTABICHUS O IPOUCXOKICHUN IITUL] U 3BEPEH.

BnusiHue nBHKEeHUs MAaTEpUKOB U OJIEJICHEHUH Ha (POPMUPOBAHHE COBPEMEHHON PacTUTEIbHOCTH
1 ’KMBOTHOTO MHpa.

OBOMIOIMS IPUMATOB U 3TAIlbl YBOJIIOLUN YEJIOBEKA.

CoBpeMeHHBbIH 3Tall pa3BUTHUS yenaoBeuecTBa. YenoBeueckue pacsl. OnacHOCTh pacu3ma.
BoszeiicTBue uesnoBeka Ha IPUPOY HA PA3JIMYHBIX ATANAX Pa3BUTHUS YEIOBEYECKOIO OOILECTBa.
[IpuunHbI ¥ rpaHULBl YCTOMYMBOCTU OHOC(hEPHI K BO3ACHCTBUIO ACATEIBHOCTH JTIOAEH.
brorneHo3b! (3KOCUCTEMBI) PA3HOTO YPOBHS U UX CONOJYMHEHHOCTh B INI00ANBbHOM 3KOCHCTEME —
ounocdepe.

BunoBoe u sxonoruueckoe pasHooOpasue OMOIEH03a KaK OCHOBA €r0 YCTOHYHUBOCTH.

Pa3nnunble 3x0sI0rnyecKue NUpaMuibl U COOTHOIIEHHS OPraHU3MOB Ha KaKJJOM MX CTYIEHH.
[TyTu noBbIIeHUs] GMOIOrUYECKON MPOYKTUBHOCTH B UCKYCCTBEHHBIX HKOCUCTEMAX.

Cyxkueccuu 1 ux GOpMBI.

Ponb mpaBUTENBCTBEHHBIX M OOLIECTBEHHBIX 3KOJOIMUYECKMX OpraHu3alluii B COBPEMEHHBIX
Pa3BUTHIX CTPAHAX.

PanyonanbHoe MCIOIb30BaHUE U OXPaHa (KOHKPETHBIX ) HEBO30OHOBUMBIX IMPUPOJIHBIX PECYPCOB.
ParnmonanbHo€ MCTIOIB30BaHUE U OXpaHa (KOHKPETHBIX ) BO30OHOBUMBIX MPHUPOIHBIX PECYPCOB.
OmnacHocTb r1100a1bHBIX HapylleHuil B 6uochepe. O30HOBbIE «ABIPHI», KUCIOTHBIE JOXKIU, CMOTH
U UX [PE0TBPALLECHHE.

DKoJIOTHYeCcKHe KPU3HUCHI U HKOJIoTHYecKue KaTactpodsl. [IpenoTBparienne X BOSHUKHOBEHMS.
VYcToliunBoe pa3BUTHE IPUPOJIBI U OOLIECTBA.
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9. YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHME IMPOT'PAMMBbBI YYEBHOM JUCHUTLIMHBI « BHOJIOT U ST»

OcBoenue mporpaMMmbl y4eOHOH IUCHUIUIMHBI «buosorus» mpeanosiaraeT Hajludue B
npodeccnoHabHOM ~ 00pa30BaTENIbHON  OpraHW3allid, pealn3ylmeld  o0pa3oBaTeIbHYIO
nmporpamMmy cpeaHero obomero ooOpazoBanusi B mpenenax ocBoeHus OIIOII CIIO na 06ase
OCHOBHOTO o0mero oOpa3zoBaHusi, y4eOHOTO KaOMHETa, B KOTOPOM HMEETCS BO3MOXKHOCTH
o0ecneunTh CBOOOAHBIA AOCTYN B ceTh HTepHET BO Bpemsi y4yeOHOro 3aHATHA U B IEPUOJ
BHEY4YEOHOM JAEATETbHOCTH 00yYarOIIUXCA.

[Tomemenue  kabuHEeTa  JOJDKHO  YIOBJIETBOPSATH  TpeboBaHusaM  CaHMTapHO-
anuaeMuonorundeckux npaBuwin u HopMmatuoB (CanlluH 2.4.2 Ne 178-02) m ObITH OCHAIIICHO
TUTIOBBIM ~ 00Opy/ZOBaHWEM, yKa3aHHBIM B  HACTOSIIUX TPEOOBAHWSX, B TOM 4YHUCIE
CHEIHATM3UPOBAHHON y4yeOHONW MeOenpl0 U cpelcTBaMu OOydeHHUs, JOCTATOYHBIMU JUIS
BBINOJIHEHUS TPeOOBAHUH K YPOBHIO MOATOTOBKU O0YYarOIIUXCS.

B kaOunere n0MKHO OBITH MYJIbTUMEAHMIHOE O0OpYyIOBaHHE, IMOCPEICTBOM KOTOPOIO
YYaCTHUKH 00pa3oBaTeIbHOTIO IpoIlecca MOTYT MPOCMATPUBATh BU3YaIbHYI0 MH(POPMALUIO IO
OHOJI0THH, CO37]aBaTh MPE3EHTAIlUH, BUI€OMATEPUAIIbI, UHBIE IOKYMEHTHI.

B cocraB  y4eOHO-METOAMYECKOTO M  MaTepUAIbHO-TEXHHYECKOTO  oOecreueHus
MIPOrpaMMbl Y4eOHOM TUCIUTUTUHBI «BHONOTHS BXOJIAT:

* MHOTO()YHKITMOHAIBHBIA KOMIIEKC TPENO/IaBaTes;

* HarJsAgHbIe TOCOOUS (KOMIUIEKTHI Y4eOHBIX TaOJHIl, IIaKaTOB, TOPTPETOB BBLAAIOIIMXCS

YUYEHBIX, THHAMHYECKHE TIOCOOUS, MILTIOCTPUPYIOIINE OMOIOrHYECKHE TPOIIECChI, MOJICIH,

MYJISKH 1 MUKPOIIpErapaTbl OMOJIOrHUYeCKUX OOBEKTOB H JIP.);

* HHPOPMAIIMOHHO-KOMMYHHKATUBHBIC CPEJICTBA;

* SKpaHHO-3BYKOBbIE OCOOUS;

* KOMIUIEKT TEXHUYECKOW JOKYMEHTAIH, B TOM YHCJIE NAclopTa Ha CpeAcTBa 00ydeHUs,

MHCTPYKIIMU TI0 UX UCIIOJI30BAHUIO U TEXHUKE 0€30MacHOCTH;

* OMOIMOTEUHBIN POHT.

B Oubnuoteunsiii Goua BXoaAT ydeOHUKHU, ydeOHO-mMeTonuyeckue KoMiuiekTel (YMK),
o0eCTeYnBaOIIMe OCBOCHHE YYEOHOW IUCHMIUIMHBI «bBHONOTHSA», pPEKOMEHJIOBAaHHBIC WIIH
JIOTYIIIEHHbIE [JIs HKCIIOJIb30BaHUS B MPO(ecCHOHANBHBIX 00pa30BaTENbHBIX OPTraHU3alIUAX,
peanu3yronmx 00pa30BaTebHYIO MpOrpaMMy CpeAaHero oOmiero oOpa3oBaHus B THpeneax
ocoenus OITOII CITO Ha Ga3ze 0CHOBHOTO 0011er0 00pa3oBaHuUs.

bubnuoreunbii  GpoH MOXKET OBITH JIOTIOJHEH JHIUKIIONCIUSMH, CIPABOYHUKAMU,
CJIOBApsAMM, HAYYHOM M HAYYHO-IIOMYJSPHOW JIMTEPATypOd U APYrOoW JIMTEpaTypod IO Pa3HbIM
BOIIpOCaM OMOJIOTHH.

B nporiecce ocBoeHus mporpamMmbl y4eOHOW AUCHUITUHBI «BUOIOTHS CTYIEHTHI TOIKHBI
UMETh BO3MOXHOCTb JIOCTYIIA K 3JICKTPOHHBIM YYeOHBIM MaTepHasiaM M0 OMOJIOTHH, HMEIOIIMCS
B CBOOOJHOM J0CTYyTIE B cucTeMe MHTepHET (AMeKTPOHHBIM KHUTaM, MPaKTUKyMaM, TecTaM | JIp.).
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10.PEKOMEHAYEMAS JIMTEPATYPA
Jast ctyneHToB

1. bensies JI. K., Joimwuy I'"M., Ky3ueyoea JI.H. u op. buonorus (6a3oBbiii ypoBeHs). 10 kiacc.
M., 2014.
2. Honyesa A.1O. buonorus. Bech mIKOMBHBIN Kypc B cXxemax u Tadbimmax. — M., 2014.
3. Jlyxamxun A. C., Pyuun A. b., Cunaesa T. b. u Op. buonorusi ¢ 0CHOBaMHU YKOJIOTUU: YUCOHHUK
JUTSL CTYJI. YUPEXKIIEHUH BbICII. oOpa3oBanusi. — M., 2014.
4. Mamonumos C. I'., 3axapos B. b., Koznosa T. A. buonorus: y4eOHUK JJI CTY/A. YIPEKICHUN
BbICII. 00pa3oBanus (OakanaBpuat). — M., 2014.
5. Huxumuncxas T. B. buonorus: kapmMaHHBIi cipaBouyHUK. — M., 2015.
6. Cusoenazos B. U., Aeagponosa U. b., 3axaposa E. T. buonorus. O6miast Ononorus: 6a30BbIii
ypoBeHb, 10—11 kiacc. — M., 2014.
7. Cyxopykosa JI. H., Kyumenxo B. C., Heanosa T. B. buonorus (6a30Bblii ypoBeHb). 10—
11 knmacc. — M., 2014.
s mpenoxasareJiei

1.®enepanbhplii 3aK0H 0T 29.12.2012 Ne273-D3 «O6 obpazoBanuu B Poccuiickoii deaepammm.
[Tpuka3z Munob6pHayku Poccun ot 17.05.2012 Ne 413 «O06 yTBepkaeHNH (enepaTbHOTO
roCy/1apCTBEHHOI'0 00pa30BaTeNIbHOTO CTaHIapTa CPEIHEro (MIOTHOTr0) 00IIero 00pa30BaHUs Y.
[Tpuka3z Muno6puayku Poccun ot 29.12.2014 Ne 1645 «O BHecennn uzmeHenuit B [Ipuka3
MunuctepcTtBa oOpasoBanus u Hayku Poccuiickoit denepanuu ot 17.05.2012 Ne 413 “O6
YTBEPKACHUH (PeIepaibHOTO TOCYAapCTBEHHOTO 00pa30BaTeILHOrO CTaHAapTa CPETHETO
(mosHOTO) 00IIIEr0 00pa3OBaHUS Y.
2.ITuceMo JlenapraMeHTa rocy1apCTBEHHOH MOJUTHKH B cpepe TOATOTOBKH pabOUnX KaJpOB H
JI1O Muno6puayku Poccuu ot 17.03.2015 Ne 06-259 «Pekomenaanuu 1o opraHu3alny noiayye
HUS CPETHETO O0IIero 00pa3oBaHus B IIPE/IEIax OCBOCHUS 00pa30BaTEIbHBIX MPOTPAMM CPEIHETO
npodeccnoHanbHOro 00pa3oBaHus Ha 6a3e OCHOBHOTO 00IIEro 00pa3oBaHUs C yUETOM
TpeOoBaHUH (eepaTbHBIX TOCYIaPCTBEHHBIX 00Pa30BaTEIbHBIX CTAHIAPTOB U MOTydacMOn
npodeccuu WM CenualbHOCTH CPEAHET0 MPOo(ecCHOHATEHOTO 00Pa30BaAHUSD.
3.buomnorus: B 2 1. / mox pen. H. B. fApeiruna. — M., 2010.
buonorusi: pykoBoACTBO K MPaKTUYECKUM 3aHATUAM / o1 pea. B. B. Mapkunoit. — M., 2010.
4. llapeun 4. Counnenus. — T. 3. — M., 1939.
5. Japeun Y. Tlpoucxoxaenne BunoB. — M., 2006.
6.Kobvinanckuti B. A. ®unocodus sxomorun: KpaTKuil Kype: yued. mocodue it By30B. — M.,
2010.
7.0pnosa 3. A. icropus aHTpOIOJIOTUYECKUX YUEHUN: yueOHUK ais By30B. — M., 2010.
8./lexoe _A. Il. buonorus, reneTuka u napasutoiorus. — M., 2010.
9.Yebwvlues H. B., I punesa I'. I'. buonorus. — M., 2010.

HNHurepHer-pecypcnl
1.www. sbio. info (Bcs 6uonorusi. CoBpeMeHHast OM0JIOTHsl, CTaThH, HOBOCTH, OMOJIMOTEKA).
www. window. edu. ru (EquHoe OKHO JOCTyIa K 00pa3oBaTelibHbIM pecypcaM MHTepHeTa 1o
OMOJIOTHH).
2.www.5ballov. ru/test (TecT 115t aOUTYypUEHTOB IO BCEMY IIKOILHOMY KypCy OHOIIOTHN).
3.www. vspu. ac. ru/deold/bio/bio. htm (TerekoMMyHUKAITMOHHBIE BUKTOPHHBI 110 OMOJIOTHHA —
9KOJIOTHH Ha cepBepe BOpOHEKCKOT0 YHHBEPCUTETA).
4 www. biology. ru (buonorust B OTkpeiTOM KOoJutemke. CalT COACPIKUT AIEKTPOHHBINA yUeOHUK
o 6uonoruu, On-line TecTsr).
5.www. informika. ru (OneKkTpoHHBIN Y4eOHHK, OOIBIION CIIUCOK MHTEPHET-PECYPCOB).
6.www. nrc. edu. ru (buonornueckas kaptuHa mupa. Pazaen KoMnpl0TepHOTO yueOHMKa,
pa3paboTaHHOr0 B MOCKOBCKOM IOCY/IapCTBEHHOM OTKPBITOM YHUBEPCUTETE).
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7.www. nature. ok. ru (Peakue u ucyesarommue KUBOTHbIE Poccry — mpoeKT DKOJIOTHIECKOTO
uentpa MI'Y um. M. B. JlomoHOCOBa).

8.www. kozlenkoa. narod. ru ([Iist Tex, KTO YIUTCS CaM M YUIUT APYTHX; OYHO M JUCTAHIHOHHO,
OMOJIOTHUH, XUMHH, IPYTUM TIPEAMETaM).

9.www. schoolcity. by (buonorust B Borpocax u 0TBeTax).

10.www. bril2002. narod. ru (buosiorust 1yist mkobHUKOB. KpaTkas, KOMIakTHasi, HO JJOCTAaTOYHO
noipoOHast uHpopmanus 1o pasaenam: «Oomas ouonorus», «boranukay, «300I0TUM,
«YenoBexy).
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