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MNOACHUTEJIBHASA 3AIIMCKA

IIpu pa3paboTke mporpaMmsbl 1O OHOJIOIMH TEOPETHUYECKYIO OCHOBY JUIS OIpPECIICHUS
NOIX0/0B K (OPMHUPOBAHMIO COZAEpKaHUS YydeOHOro mnpenmera «bHoOJOrHsS» COCTAaBWIIM:
koHuentyanpablie nojoxenns @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMA,
pe3yibTaToB O0y4eHHs U TpeOOBAHUM K YPOBHIO IIOJrOTOBKU BBIMYCKHUKOB, IOJIOKEHUS 00
O0ImHMX LEISIX M HNPUHIUIAX, XapaKTEepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbI CPEIHEro
obmiero obpazoBanusi B Poccuiickoit @enepanun, a Takke MOJIOKEHUS O crienu(uKe OUOIOTHH,
e 3HAYCHWU B TMO3HAHWU >KUBOH MPHUPOJBI M OOECIEUEHHH CYIIECTBOBAHMS 4YEIOBEYECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM IOJIOKEHUSIM, ONPEACTICHB OCHOBHBIE (DYHKIIUU MPOrPaMMBbI
110 OGMOJIOTUH U €€ CTPYKTYpa.

[Tporpamma no Guosnoruu AaéT MpeacTaBieHHe O LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTAaHUSI M Ppa3BUTHS OOydarommxcs cpeacTtBamu ydeOHoro mpenmera «buomorusy,
ompenenser 00sA3aTeNbHOE MPEIMETHOE COJEp)KaHHE, €ro CTPYKTYpYy, paclpelesieHue Io
paszenaM M TeMaM, PEeKOMEHAYEeMYI0 IOCIEI0BAaTENbHOCTh M3Y4EHHUs y4yeOHOro marepuana c
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKH 00pa30BaTEeNIbHOrO Ipolecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yUarOIINXCS.

B mporpamme 1o OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeJMETHbIM M HPEIMETHBIM pe3yibTaTam oOyueHHs B (HOPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOMN AEATEIbHOCTH/y4eOHBIX NeHCTBUI 00yUaromuxcs 1o
OCBOEHUIO COJIEpP>KaHUs OMOJIOTMYECKOro 00pa3oBaHUsl.

B nporpamme no 6umosorun (10—11 kiaccel, 0a30BbIl ypOBEHb) pEaIU30BaH MPHUHIIMII
IPEEeMCTBEHHOCTH B HW3y4yeHUM Ouojoruu, Oiarojapss uYemMy B HeH MpocMaTpUBaeTcs
HalpaBJIEHHOCTh Ha pa3BUTHE 3HAHHM, CBA3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAIMi  JIMYHOCTH, OKOJIOTUYECKOTO  MBIIIICHHS,
NPEJCTaBICHUA O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoit cpene. IlosTomy Hapsay ¢ u3ydyeHMEM OOIEOMOJIOTMYECKUX TEOpHH, a Takke
3HaHUHI O CTPOCHUHU KHUBBIX CHUCTEM Pa3HOT'O paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IPOIIECCOB B TIPOTpaMMe IO OHMOJIOTUH YJEeNeHO BHUMAaHHE HCIOJIb30BAHUIO MOTYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHUS MPUKIIAIHBIX 33/1a4, B TOM YHCIE: MPO(QUIaKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMH  YEJOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHMS,
000CHOBaHMS KOJOTMUYECKH 1€JIecO00pa3HOro MOBEICHUS B OKpYKalolleld NMPUPOIHON cpere,
aHaM3a BIMSHUS XO3SHUCTBCHHOW JEATETHPHOCTH YEIIOBEKa Ha COCTOSIHHE TPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMaHHS K NPUKIAJTHOW HANPABICHHOCTH Y4eOHOTO
npeamera «bHOTOTHs» MPOJUKTOBAHO HEOOXOIUMOCTBIO OOECTeUeHHs YCIOBUHM Ui pelieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTMYECKOro 00pa3oBaHusl, KOTOpas MpeAroiaraer
dopmupoBaHHEe y O0YYarOIIUXCS CIIOCOOHOCTH afanTHPOBAThCS K W3MEHEHHSM TUHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHHMMaeT BaxHoe Mmecto. OHa
oOecrieunBaeT (popMupoBaHue Yy OOYy4alOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MHUDA,
pacumpsieT 1 00001aeT 3HaHUs O >)KUBOI NpUpPOAE, €€ OTVIMYUTENbHBIX IPU3HAKAX — YPOBHEBOU
OpraHu3allii W DBOJIIOLMHU, CO3AAET YCIOBMS JJIA: TO3HAHUS 3aKOHOB >KMBOM IPHUPOJBI,
dopmupoBaHus (QYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIUICHUS, [IEGHHOCTHOTO OTHOUICHHUS K )KMBOH MPHUPOJIE U YETIOBEKY.

bonpmioe 3HaueHue OWOJOTUS HMMEET TaKKe Uil pPELICHWs BOCHUTATENBHBIX U
Pa3BUBAIOIINX 33]a4 CPEAHETO OOIIero oOpa3oBaHus, colManu3anuu odyqaronuxcs. 3yuenue
O6uonorun obecrieynBaeT yCIIOBUSA ISt (bopMHUpOBaHHS UHTEJUIEKTYaJIbHBIX,



KOMMYHHKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, ACTETUYECKON KYJIbTYpbI, CIOCOOCTBYET
MHTETpaluy OMOJIOTHUECKUX 3HAHUU C TMPEICTABICHUSAMH W3 JPYTUX Y4YEOHBIX NPEIMETOB, B
Y4aCTHOCTH, (pU3HMKH, XUMUU U Teorpaduu. HazBaHHbBIE MONOXKEHUS O MTpeIHa3HAYCHUH Y4eOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY Ul ONPENENICHUs MOJIXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHUIO €TO COAEP KaHUS, TPEJICTABICHHOIO B IPOrpaMMe o OMOJIOTHH.

OT160p conepxkanust yueOHOro npeamera «buosorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
NO3HULHUN KyJIBTypOCOOOPA3HOTO MOAX0/A, B COOTBETCTBHH C KOTOPHIM OOYYarOIIUECs JOJKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe sl (POPMUPOBAHUS OOIICH KyJIbTYpHhI, ONpeaestoiie
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIoLel MNpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCEHEBHOM KU3HU U MPAKTUUECKOU naesTesnbHoCcTh. Oco0oe MECTO B 3TOM cUCTeMe 3HAHUU
3aHMMAIOT DJIEMEHTBl COJIEP)KaHUs, KOTOpbIE CIy)KaT OCHOBOM g  (QOpMHUpPOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-HAay4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpHEHTAIUAX JUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3AlUHA OMOJIOTHYECKOr0 00pa30BaHusl.

CTpyKTypupoBaHHE COJepKaHWs y4yeOHOro MaTepuasia B TporpaMMe IO OHOIOTHH
OCYIIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIbHBIX OCOOEHHOCTSAX
J)KUBOW MPUPOABI, O €€ YPOBHEBOH OpraHM3alMd U 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTpYKType y4deOHoro npeamera «bHonorus» BbIIEICHBI CICAYIOUIUE COAEpKAaTeIbHbIe JTNHUU:
«buonorus kak Hayka. MeTo/ibl HAy4YHOTO TO3HaHUM», «KieTka Kak OMOJIOTHYECKas CUCTEMA,
«Opranu3Mm Kak Ouosnorudeckas cuctema», «CucremMa ¥ MHOrooOpa3ue OpraHu4ecKoro MHpay,
«OBOIIOLHUS )KUBOU MPUPOJBD», «IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

[lens u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM ypOBHE — OBJIAJICHUE
0o0y4JalIUMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKLIHMOHAJIBHOM OpraHu3alliy >KMBBIX CHCTEM
pa3HOro paHra U NpuoOpeTEeHNEe YMEHUM UCIIOJIb30BaTh 3TU 3HAHUS JJI TPAMOTHBIX JIEHCTBUN B
OTHOILLIEHUH O0BEKTOB KUBOI MPUPOJIBI U PEIIEHUS pa3IMYHBIX KU3HEHHBIX MPOOIEM.

JocTiwkenne Lenu u3ydeHus ydyeOHoro mnpeamera «buosorus» Ha 06a30BOM YpOBHE
o0ecrieunBaeTcs pelIeHueM CIEAYIOINX 3a1au:

OCBOEHHE OOY4YalOIIMMHUCA CHCTEMbl 3HAaHUH O OMOJOTMYECKUX TEOpUAX, YUEHUSX,
3aKOHaX, 3aKOHOMEpHOCTSX, TMIOTe3aX, MpaBWIaxX, CIY)KaIllMX OCHOBOHM Ui (opMHpOBaHHUS
IIPEJICTAaBICHUA O €CTECTBEHHO-HAYYHON KAapTUHE MHUpPA, O METOJAaX HAay4yHOIO IO3HaHuS,
CTPOEHUH, MHOT0OOpa3sMM U OCOOEHHOCTSIX MHMBBIX CHCTEM PAa3HOIO YPOBHSI OpraHU3allMH,
BBIIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEJOBAHUIX B OMOJIOTHH;

dopmupoBaHre y O00y4aromUXcs MO3HABATEIbHBIX, MHTEIICKTYAJIBHBIX U TBOPYECKUX
CHOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O IMYTSIX Pa3BUTHS B OMOJIOTMM HAyYHBIX B3IJISAJIOB,
UJEN U MIOJIXO0/I0B K H3YYEHHUIO )KMBBIX CHUCTEM Pa3HOI'O YPOBHSI OPTaHU3aLNN;

CTaHOBJIEHHE Yy OOydaromuxcsi oOuel KyabTyphl, (QYHKIMOHAJIBHON TIpaMOTHOCTH,
pa3sBUTHE YMEHUN OOBSACHATH M OLEHHUBATH SIBICHHUS OKPYXAIOIEro MUpa KUBOW MPHPOJBI Ha
OCHOBAHMU 3HAHUH U OMBITA, TOJYYSHHBIX IPU U3yYEHUN OUOJIOTUH;

dbopMupoBaHrue y OOyYaroIIMXCS YMEHMH WLIIOCTPUPOBATh 3HAYEHHE OMOJIOTHMYECKHUX
3HAHUM B TPAKTHYECKOW JEATEIBbHOCTH 4YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEIUIMHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOIOT HIA;

BOCIIUTaHHE YOESKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEIIOBEKOM >KHBOM MPHUPOIHI,
HE00X0IUMOCTH OEpeKHOr0 OTHOIICHUS K Hel, COOMIOEHUS STHUECKUX HOPM TP MPOBEICHUU
OMOJOTUYECKHUX UCCIIEJOBAHMIA;

OCO3HAHHME LEHHOCTH OMOJOTMYECKUX 3HAHUM JUIsl MOBBILICHUS YPOBHS SKOJIOTHYECKOM
KYJIBTYpPBI, U1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



pUMEHEHHE MPUOOPETEHHBIX 3HAHWNW M yMEHUN B IMOBCEIHEBHOM JKM3HU AJIS OLEHKU
MOCJEICTBUI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAHHE U COOIIOZCHNE Mep MPOPUIAKTHKH 3a00JICBaHHA.

B cucteme cpennero o0uiero oopazoBanus «buosnorusy», nzydaemas Ha 6a30BOM ypOBHE,
ABIIIETCSL 00s3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpPEIMETHOW oO0nacTu
«EcTecTBEHHO-HayUHBIE [IPEIMETHI.

Jlist u3ydenust Ouosioruu Ha 0a30BOM YPOBHE CpeIHEro o0Imero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJAEPKAHUE OBYYEHUSA
10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OHMONOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKOH, 3CTeTHKOM u mpaBoMm. Ponb Ouonmoruu B
(OopMHUPOBAHNUN COBPEMEHHOM Hay4yHOU KapTuHBI Mupa. CucremMa OMOJ0rH4ecKUX HayK.

Metoapl Mo3HaHUS KUBOM MPUPOABI (HAOIIOIeHUE, YKCTIEPUMEHT, OIMCAaHNE, H3MEPEHHE,
KJ1accu(uKalus, MOJICITUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdeMoHcTpanum:

[Toptpetsi: Y. dapBun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabmuubt 1 cxembl: «MeTObI TTO3HAHUS KUBOW IPUPOIBD.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktueckass pabota Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOIOB NPH HU3YYECHUU
OMOJIOTNYECKIX OOBEKTOB.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aLMsA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouoioruu. OTIuYMe >KUBBIX
CHUCTEM OT HEOPTaHUYECKOW MTPUPOJIBI.

CgoiicTBa OuocucTeM H HUX pa3HOOOpasue. YPOBHU OpraHu3alud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAHEBbIM, OPraHM3MEHHBI,  MONYJSILUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTreo1eHOTHYECKH), OMOC(hepHBI.

JleMoHCTpanum:

Tabmunpel u cxembl: «OCHOBHBIE MPHU3HAKU KU3HW», «YPOBHU OpraHU3alUU >KUBOU
PUPOJIBI».

O6opynosanue: moaens Monekynbsl JJHK.

Tema 3. XumMuveckuii cOCTaB U CTPOCHHUE KJICTKH.

XUMUYECKUH  COCTaB KJIETKH. XWUMUYECKUE  DIIEMEHTHI: MAaKpOIJIEMEHTHI,
MUKpO3JIeMeHThI. Bosla 1 MUHEpabHbIE BEIIEeCTBA.

OyHKUIMM BOJBI M MHUHEpAJIbHBIX BelEeCTB B KieTke. [logaepiaHue OCMOTHYECKOTO
Oananca.

benku. CocraB u cTpoeHue 0€IKOB. AMUHOKUCIOTEI — MOHOMEPHI OenkoB. HezameHumbie
U 3aMEHHUMbl€ AMHMHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€NKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMUUYECKUE
cBoiicTBa OenkoB. bruonornueckue GpyHKIMN OETKOB.

®depmeHThI — OmoJornueckne Karanuszatopbl. CTpoeHHe (epMeHTa: aKTUBHBIA IICHTP,
cyocrpatnas crenuduunocte.  Kodepmentsl. Burtamumnpl. Otnwuums  GEepMEHTOB  OT
HEOPraHWYECKHUX KaTaJlu3aToOpOB.



YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a 1 1e30KCHpuO03a), Aucaxapuiasl (caxaposa,
JaKTO3a) W TMOJIMCaxapuibl (KpaxMmals, TJIHMKOTeH, MeJUIoN03a). buonornyeckue QyHKIUN
YIJIEBOJIOB.

Jlunmuaer:  Tpurmunepuabl, dochomunuabl, crepounnbl. [ 'mapodribHO-THAPODHOOHBIE
cBoiictBa. buonornyeckue ¢pynkiuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEJIKOB W JUMHAOB Kak
MCTOYHUKOB SHEPIHH.

Hyxkneunossie kucnorsl: JJHK u PHK. Hykiieoruasl — MOHOMEpBI HYKJIEUHOBBIX KUCIOT.
Crpoenne u ¢ynknum JIHK. Crpoenne m ¢ynkumm PHK. Buger PHK. AT®: crpoenue u
GyHKIIHH.

[Muronorus — Hayka o kiuerke. Kiierounas teopus — npuMep B3aUMOJCHCTBHS UACH U
(GakTOB B HAYYHOM NO3HAHUHU. MeTO bl U3yUEHUSI KIIETKH.

Knetka kak nenoctHas >kuBasi cucrema. OOIIie NMpu3Haky KJIETOK: 3aMKHYTasl Hapy>KHas
MemOpaHa, mosekynsl JIHK kak reneruueckuii anmapar, cuctemMa CHHTe3a Oenka.

Tumbl  KIETOK: JyKapHOTHYeCKass H mpokapuoruyeckas. (OCOOCHHOCTH CTPOSHHS
npokapuoTnyeckoi kiuetku. Knerounas crenka 6akrepuil. CTpoeHue 3yKapuoTHUECKON KIIETKU.
OcCHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOW U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIUH.
[Inazmatnueckass memOpana, e€ cBoiictBa W (yHkiuu. LluromazMa u e€ OpraHOHIBL
OnnomemOpanubie opranouasl kiuetku: JIIC, anmapar [onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/ibl KJIETKH: MHUTOXOHJpHUH, IuIacTuibl. [IpoucxoxaeHne MHUTOXOHAPUN U IUIACTU.
Buner mnactun. HememOpaHHbIe OpraHOUABI KJIETKU: PUOOCOMBI, KIIETOYHBIN IIEHTP, IEHTPHUOIIH,
PECHUYKH, KIyTUKU. DYHKIIMM OpraHOW0B KJIETKH. BriroueHus.

Anpo — perynsaTopHslil neHTp ki1eTku. CTpoeHue sapa: saepHas o0oj0uKa, KaproIriasma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. lneinen, P. Bupxos, [Ix. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

[uarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOW MIPUPOJIEN.

Tabmumpl u cxemsl: «llepuogmdeckass TabauIla XUMHUYECKHX JJIEMEHTOB», «CTpoeHHE
MOJIEKYJIbl BOJB», «bruocunTes Oenka», «CTpoeHnue MoneKkyisl Oenkay, «CtpoeHue GpepmeHTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHYECKON
KieTkn», «CTpoeHue XKUBOTHOW KIeTKn», «CTpOCHHE pPACTHTENbHOW KIETKn», «CTpoeHue
MIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue Sapa KIETKN», «Y TIeBOJbD, «JIUIMHUIbI».

OOopynoBaHue: CBETOBOH MHMKPOCKON, OOOpylOBaHME AJs INPOBEJECHHUS HAOIIOJECHUI,
WU3MEpPEHH, KCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENBHBIX, KUBOTHBIX U OaKTEepPHAIBHBIX
KJIETOK.

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

Jlaboparopuass padora Ne 1. «/3ydeHHe KaTaTUTHUECKON aKTHUBHOCTH (hepMeHTOB (HA
MIpUMEpPE aMIJIa3bl UM KaTallasbl)».

JlaGopatopuast padota Ne 2. «M3yueHue CTpOEHHUS KIETOK pPACTCHHM, >KUBOTHBIX H
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. 7KusHenesiTeIbHOCTh KJIETKH.



OOmeH BemecTB, WiIM MeTaboau3M. AccuMuisanus (TUTACTHYECKH  OOMEH) |
JTUCCUMIIALINS (PHEPreTHUECKU 0OMEH) — IBe CTOPOHBI €IMHOTO Tpolecca Metabonusma. Poib
3aKOHOB COXPAaHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH MeTab0In3Ma.

Tunbel oOMena BemiecTB: aBTOTPOGHBIN U rerepoTpodHsblid. Pons depmeHToB B 00MeHE
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (as3el ¢dotocuHTe3a. Peakmmm (oTocuHTe3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE (OTOCUHTE3A IS KU3HU Ha 3emiie. BiusHue ycrnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHHTe3. XEMOCHHTE3UpyIolIue OakTepuu. 3HAUeHHE XEMOCHHTE3a JUIsS KU3HU Ha
3emue.

OHepreTuyecknii oOMeH B KJeTke. PacmieruieHme  BEIIECTB, BBICICHHE U
AKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl JHEPreTuuecKoro ooMena. I mukonus. bpoxxenue u
ero Buabl. KucrmopomHoe okucieHwe, WIA KJIeTOYHOe JbixaHue. OKHCIUTENbHOE
dochopmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunte3a. ['enermueckass unopmamus u JHK. Peanuzanums
TeHeTUYeCKOi HH(popMaIuu B KieTke. ['eHeTuuecKuid KoJ M ero CBOMCTBA. TpaHCKpHUMIMS —
matpuuHblii cunte3 PHK. Tpancnsuus — 6uocunres Oenka. Jrtansl Tpanchsuuu. KonupoBanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTe3e Oelnka.

Hexnerounsie ¢opmbl ku3HM — Bupychl. Mcropusi otkpeitus BupycoB (. W.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKJa BUpYcoB. baktepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIE BUpycaMu. Bupyc uMMyHOAePUITNTAa YeTOBEKA

(BUY) — Boszoymutens CIIMJla. OOpatHas TpaHCKpHUIIMA, peBepTa3a W HHTErpasa.
[IpodunakTrka pacripocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIM.
JleMoHCTpanum:

[Toprpetsr: H. K. Konsnos, . . UBanosckuii, K. A. Tumupsizes.

Tabmuupt w  cxembl: «Tunel  nutanus», «Metabonuzm»,  «MUTOXOHAPHUY,
«QHepreTuueckuit oomen», «Xmopormiact», «Dorocuntes», «Ctpoenue JJHK», «Ctpoenue u
dbyHKIMOHUpoBaHue TreHa», «CuHre3 Oenmka», «['eHetnueckuir  kom», «Bupycoi»,
«bakrepnodarn», «Ctpoenne wu ku3HeHHbIH 1nukn Bupyca CIIW/la, OGaxtepuodaray,
«Permmukanus JJHK».

O6GopynoBanue: moaenu-ammukauu «Yasoenune IHK u tpanckpumnmus», «buocunrtes
Oenka», «CTpoeHue KIeTKn», Mojienb cTpykTypsl JITHK.

Tema S. PasMHOKeHHEe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1k, wiv KU3HEHHBIM WK kieTtku. MuHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHtepdasze. Permmukanus — peaknus marpuunoro cunteza JHK. Crpoenue
XpoMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. J[UTUIOMIHBIA M TaIIOMIHBIA XPOMOCOMHBIE
Habopel. Xpomatuasl. LluTonornueckne OCHOBBI Pa3MHOXKEHUS U MHIWBUIYaTbHOTO PAa3BUTHUS
OpraHu3MOB.

Henenune wierkm — muto3. Cramum murtosa. [lpomecchl, MpoUCXOAsIIME HA Pa3HBIX
CTaJMsIX MUTO3a. BHOJIOrMYEeCKUi CMBICT MUTO3a.

[Iporpammupyemasi ruOeb KISTKH — allomnTo3.

@opMBl  pa3MHOXKEHMsI OpPraHM3MoOB: Oecrosioe U moyioBoe. Buabl  Oecronoro
Pa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEr€TATUBHOE PAa3MHOKEHHUE. VICKYCCTBEHHOE KJIOHUPOBAaHHUE OPraHU3MOB, €r0 3HAYEHHUE IS
CEJICKLUU.

[TonoBoe pazMHOKEHHUE, €T0 OTIINYUS OT OECIIONOrO.



Meiio3. Craguum meito3a. Ilpoueccsl, nmpoucxonsme Ha craausx menosa. [loBemenne
XpoMocoM B Mero3e. Kpoccunrosep. buonornyeckuii CMbICI U 3HAYEHUE MENO03a.

["amerorenes — npouecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. Ilosi0BBIE XKene3bl:
CEMEHHUKU M siMYHMKH. OOpa3oBaHHE M pa3BUTHE IOJOBBIX KJIETOK — raMmer (CrepMaTo3ouf,
AHLEKIeTKa) — crepmaroreHe3 U oBoreHed. (OcCOOEHHOCTH CTpPOEHMsI SAHLEKIETOK MU
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WNunuBuayaneHoe pa3BuUTHE (OHTOTeHe3). OMOpUOHAIbHOE pa3BUTHE (IMOpHOTEHE3).
Oranbl AMOPUOHAIBHOIO PAa3BUTHSL Yy IO3BOHOYHBIX JKMBOTHBIX: ApPOOJIEHHE, TracTpyisiLus,
opranoreses. IloctamOpronanbHOe pa3BuTHE. THIBI NOCTAIMOPHOHAIBLHOIO Pa3BUTH: IPAMOE,
HenpsiMoe (TMYMHOYHOE). BnusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPBI, CHOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHM, CTalUU
pa3BUTHS.

JdemMoHcTpaumMu:

Tabmuubl u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «JIBOIHOE OIJIOIOTBOPEHUE Y
IIBETKOBBIX pPAacTeHu», «BereraTuBHOE pa3MHOXXEHUE pacTeHUil», «JleneHue KIETKU
Oakrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIleTOYHBIN LUK,
«Penmukanus THK», «Muto3», «Meios», «lIpsamoe u HenpsiMoe pa3Butue», «l'amerorenes y
MJIEKONUTAIOIIUX U YesloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MHUKPOCKOI, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOIHUTAIOLIET0»,
«litnexnerka Miekonurampomero», «KapuoknHe3 B KiIe€TKax KOpellka JyKa», MarHUTHas
Moienb-anaukanus «J/lenenne knetkn», monens JJHK, Monens metadaznoit XxpoMOCOMBI.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 3. «HabmrojeHre MUTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

JlaGopatopnast pabora Ne 4. «/3ydeHne CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacsieqcTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

IIpenmMer n 3agaunm reHetuku. Mcropust pasBuTus reHeTuku. Ponb nurtonoruu u
HMOpHOJIOTUN B CTAHOBJICHUU F€HETHKHU. BKi1ag pocCHIICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeToapl TEeHEeTUKH (TUOPUIIOIOTUYECKUI, HUTOT€HEeTHUYECKHU, MOJIEKYJISIpHO-
reHeTuueckuii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKkass CMUMBOJIMKA, UCIIONb3yeMas B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HAacJelOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [.  MeHaenem.
MonorubpuaHoe ckpenuBanne. 3aK0H eUH0-00pa3usi THOPUIOB TIEpBOTO TokoyieHus . [IpaBuio
JOMMHHMPOBaHMsI. 3aKOH pacIlEIUIeHHs Ipu3HakoB. ['mmnore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemmMBaHME. 3aKOH HE3aBUCHMOrO  HACJElIOBAaHUS  MPU3HAKOB.
[{uToreHeTHyeckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBaHUA. AHAIM3UPYIOLIEe CKpElUBaHUE.
Mcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS IS OTIPE/ICTICHUS TEHOTUIIA OCOOH.

CueruienHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno cUEIUIEHHOMY
HaCJIEJOBaHMIO TeHOB. Hapymenue cuenieHus reHoB B pe3ynbTaTe KpOCCHHIOBEpa.

XpOMOCOMHas1 TEOpUS HACIECACTBEHHOCTHU. | € HeTHYECKHE KapThl.

I'eneruka nona. XpoMOCOMHOE OIpEAEICHUE 110Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIJIEHHBIX C
IIOJIOM.



M3MeHunBOCTh. BUIbI N3MEHYMBOCTHU: HEHACIICACTBCHHAS U HACIEACTBEHHAsA. Posb cpe bl
B HEHACJICJICTBEHHOW HW3MEHUYMBOCTU. XapaKTEPUCTUKAa MOJU(PHUKAIMOHHON HW3MEHYHUBOCTH.
BapuanvonHslil psa 1 BapuanvoHHas Kpuas. Hopma peaknuu npusHaka. KonuyecTBeHHbIE U
Ka4eCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBeHHast, Wiy reHOTUIIMYECKasi, U3MEHUYMBOCTb. KOMOMHATHBHAs M3MEHUUBOCTb.
Meiio3 u 1onoBoil mpomecc — OCHOBA KOMOMHATMBHOM WM3MEHUMBOCTH. MyTallMOHHas
u3MeH4MBOCTh. Kiaccu¢ukamuss MyTanuii: TeHHbIE, XpPOMOCOMHBIC, T'eHOMHbIe. YactoTa M
OpUYMHBI MyTauuid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOIMUYECKUX Ps/IOB B HACJEACTBEHHOM
n3menunBocty H. M. BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bI T€HETHUKU YeEJIOBEKa:
IeHEANOrnYecKUi, OJIM3HELOBBIN, LMTOT€HETUYECKUH, OMOXMMUYECKUH, MOJIEKYJIIpHO-
reHeTuueckuii. COBpEMEHHOE OIPEIEICHUE TEHOTHIIA: IIOJHOT€HOMHOE CEKBEHHUPOBAHHUE,
TEHOTHUIUpPOBaHKHE, B TOM uyucie ¢ nomoinpto [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
YyelloBeKa: TIeHHble Oosie3HH, OO0JIE3HM C  HAclHeACTBEHHOM IPeIpacliookKEHHOCTHIO,
XpoMocoMHble Oosie3Hu. Comaruyeckue U TreHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBI 370pOBOrO 00pa3a *KHU3HHU, JUATHOCTHKH, NMPO(UIAKTUKY U JIEUCHHUS] T€HETUYECKUX
Oone3Hel. MeauKO-reHeTUUeCKOe KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMIIMHCKONW TE€HETHKU B
IPEIOTBPALICHUH U JICUEHUU T€HETUYECKUX 3a00JIeBaHUI YETIOBEKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yerepukos, H. B. Tumocgeesn-
Pecosckmii, H. 1. BaBuios.

Tabmuup!l 1 cxeMbl: «MOHOTHOPUAHOE CKpPEIIMBAHUE M €r0 UTOT€HETHYEeCKas OCHOBay,
«3aKOH pacIleIyIEeHUs] M €ro ILMUTOIEHETHYECKas OCHOBa», «3aKOH YHUCTOTHI TaMeTy,
«urnbpunHoe ckpeuBanue», «LluTonornueckue OCHOBBI JUTHOPHUIHOTIO CKpEIIMBaHUS,
«Meio3», «B3auMoaeicTBrE ajuIeNbHBIX TEHOBY, «I eHeTnYecKkne KapThl paCTEHUM, KUBOTHBIX
U yelnoBeka», «l'eHeTuka mojay, «3aKOHOMEPHOCTH HACJIE€AO0BaHUS, CLEMJIECHHOIO C IMOJIOM,
«Kapuotunsl dYenoBeka U KHUBOTHBIX», «Buasl u3MeHunBocTH», «MoanudukanuoHHas
U3MEHYMBOCThY», «HacnenoBanue pesyc-akropay, «l'eHeTHka rpymnn KpoBw», «MyTalnnoHHas
U3MEHYUBOCTbY.

Ob6opynoBanue: Monenu-anmiaukanuu «MoHoruOpunHoe ckpemuBanue», «HemnomaHoe
JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKOI U
MUKponpenapat «Jpo3oduna» (Hopma, MyTauuu (GopMbl KPbUILEB U OKPACKH Tena), repoapuit
«I"opox moCceBHOW».

JlaGopaTopHble U NpaKkTH4ecKue padoThbi:

JlaGopatopHast pabota Ne 5. «/3yueHue pe3ynbTaToB MOHOTHOPUAHOTO U AUTHOPHIHOTO
CKpEeLIMBaHUA y Ap030(HIIbl Ha TOTOBBIX MUKpOIpenapaTax.

JlaGopaTtopnast pabota Ne 6. «3yyeHne MoauuKkanMOHHON U3MEHUYNBOCTH, TOCTPOSHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaGopatopHass pabora Ne 7. «AHanM3 MyTalMid Yy Jpo30QHIbI Ha TOTOBBIX
MUKpOIIpenaparax.

[Tpaktuueckas padota Ne 2. «CocTaBiieHHE U aHAJU3 POJIOCTIOBHBIX YEIIOBEKAY.

Tema 7. Cesexkuust opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U Ipouecc. 3apoKIEHUE CeNeKIUu U foMecTukanus. Yuenue H. U.
BaBunoBa 0 wmeHTpax NPOMCXOXKIEHUS W MHOrooOpasusi KyJIbTYypHBIX pacTeHHid. LleHTpsI
IIPOUCXOXKACHUS JOMAIIHUX XUBOTHBIX. COpT, MOpoJa, ITaMM.



CoBpeMeHHBIE METOBI CENEKIMU. MacCOBbI U MHAMBUAYAIbHBI OTOOPHI B CEIEKIIMH
pacteHuii U XUBOTHBIX. OIIEHKa dKCTephepa. BIN3KOPOICTBEHHOE CKPEIIMBAaHIE — MHOPHUIMHT.
Uucras nuaus. CkpemwBaHWe YWCTBIX JHHMNA. [erepo3uc, wunum THOpHIHAs CHIIA.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéHHas ruOpuauzanmuss U e€ ycrexwu.
HcKycCcTBEHHBIM MyTareHe3 W IMOJIYy4YEHUE MOJUIUIONJI0B. JIOCTMIKEHHMs CEJNEeKUUU PAaCTEeHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['e€HHAs HWHXKEHEpHUs. ITalbl CO3JaHUs
pekomOunantHoit JIHK wm Tpancrennsix opranu3moB. Kierounas wumxeHepus. Kierodnsle
KyJlIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CENIbCKOXO3SHUCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JITHYecKue mpodiembl. MO —
TCHETHYECKU MOIU(DHUIIMPOBAHHBIE OPTaHU3MEI.

JlemoHcTpauu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmumel U cxeMbl: Kapra «L[eHTpBI MPOWCXOXKICHUS W MHOTOOOpa3usi KYJIbTYPHBIX
pacrenuii», «Ilopoabl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuanzamus», «Paborel akamemmka M. @. HBaHoBay, «llomummongus», «OOBEKTHI
ounorexHonorun», «Knerounele KynbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

OOGopynoBaHue: MYJSKH TUIOAOB W KOPHEIUIOAOB JUKHUX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035IICTBEHHbIE PACTCHUS.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

Oxckypcusi «OCHOBHBIE METOJIbI U JIOCTHIXKEHHUS CEJICKIIMM PAaCTeHWM W >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOMCIIBITATENHHBIA y4acTOK, B TEIUTMYHOE
X035UCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYUYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBosonMOHHAsA OHOJIOTHS.

[IpeanochbuIKM BO3HUKHOBEHHUSI JBOJIIOIMOHHONW TEOPUHU. DBOJIOIMOHHAS TEOpHUS U €&
MeCTO B OMOJIOTHU. BiusH1Ee 3BONIOIIMOHHONM TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CeugerenbcrBa »BononuU. [laneoHTonornyeckue: MOCAEAOBATENBHOCTh IOSBICHUS
BUJIOB B IMaJICOHTOJIOTUUECKON JIETOMHCH, TepeXxoHbie popMbl. buoreorpadguieckue: cxoacTBoO
U paznnune GayH u Gprop MaTEpPUKOB U OCTPOBOB.

DOMOpPHOIOTHYECKHE: CXOJCTBA U Pa3iuuus SMOPHOHOB pPa3HBIX BUIOB IMMO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTMYHbIE, pPYAMMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYIIpHO-OMOXMMUYECKHE: CXOJCTBO MEXaHW3MOB HACJEACTBEHHOCTH U
OCHOBHBIX META0OJINYECKHUX MyTeH Y BCEX OPraHU3MOB.

OpomononHass Teopust Y. J[lapBuna. [lpeanochuikd BO3HUKHOBEHHUS JapBUHHU3MA.
JIBuokylyie CWJIBI  ABONIONHMHM  BUAOB 1o JlapBuHY (M30BITOYHOE pa3MHOXKEHHE TIpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeNesnéHHas W3MEHYMBOCTh, Oopb0a 3a CylllecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunrerndeckas teopus 3Bommonuu (CTO) u e€ 0oCHOBHBIE TIOJIOKEHUS.

MuxkposBosmtouus. [Tonmynsius kak eIMHNIA BUAA U SBOTIOLUH.

JBwxkymme cuibl (GpakTopsl) SBOJTIONUHM BUIOB B MpUpoJe. MyTallmoOHHBIA Tpolecce U
KOMOMHATHBHAsT HW3MEHYUBOCTh. [lomynsuuoHHble BOJNHBI u Japeld reHoB. Uzomsauus u
MUTpALHS.

EcrectBennblii oTO00p — Hampaistomuid ¢aktop 3Bomonnd. PopMbel eCcTeCTBEHHOTO
otbopa.



[Tpucnoco0eHHOCTh OPraHU3MOB KaK Pe3ybTaT dBOJIONHH. [IpuMepsl TpUCTIOCOOICHMIT
y opranu3mMoB. ApoMop(h 036l ¥ UIU0-aJaNTAINH.

Bun wu BumooOpazoBanme. Kpurtepum Buma. OcHOBHBIE (GOpPMBI BHI000pa30BaAHUS:
reorpauueckoe, IKOJIOrHuecKoe.

MakposBomonus. PopMbl SBONIONUH: (QHIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napasuienapHas. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxaenue oT HEeCIEHUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienManu3anys. AxanTuBHas paadaiusl.
JdemoHcTpaumuu:

Hoptpetsl: K. JIunnei, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
['exkenb, @. Miomep, A. H. CeBepiios.

Tabmuuelr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey», «3apoJbliin
MO3BOHOYHBIX KHUBOTHBIX», «Apxeontepukc», «DopMbl OOppOBI 3a CYIIECTBOBaHHEY,
«EcrecTBenHbli  0TOOp», «MHOrooOpasue copToB pacTteHuit», «MHOrooopasue mopoj
JKUBOTHBIX, «[Tomynsiiumy, «MyTanuoHHas U3MEHYHBOCTbY, «Apomopdo3bI»,
«Unnoanantauny, «OO0mas aereHepauus», «JBrkymue cuiibl 3Bomonuny, «Kapra-cxema
mapuipyra nyremectsus Y. lapeuna», «bopsba 3a cymectBoBanue», «lIpucrnoco0n1eHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bum000pazoBaHme», « IKOJIOTHIECKOE BUI000pa30BAHUE).

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3JIMYHbIMU TUIIAMH OKPAaCKH, HAOOp IJIO0B U
ceMsiH, KosuteKuus «[Ipumepbl 3alUTHRIX PUCTIOCOOTICHHUH Y )KUBOTHBIX», MoJieinb «OCHOBHBIE
HalpaBJICHUs 3BOIIOLUNY, 00bEMHAs MOoAeNb «CTpOeHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX).

buoreorpapuyeckas kapra Mupa, Koiekuus «@PopMbl COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX W pacTeHHi», Moaenpb anmukanus «llepekpéct xpoMocom», BiaKHbIE MpernapaThl
«Pa3Butne Hacexkomoro», «Pa3BuTue mArymkw», Mukpompenapat «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPbUTHEB U OKPACKU TEJa).

JlabopaTopHble U NpakTHYeCcKUe PadoThI:

JlabopaTtopnast pabota Ne 1. «CpaBHeHHE BUIOB IO MOP(OJIOTHIECKOMY KPUTEPUIOY.

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCTIOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU Ha 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble rMmoTe3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMUsl. XUMHUYECKas SBOJIIOLHUSA. AOGHOTCHHBIM CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYECKHX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronnu. HavanbHable 3Tanbl Ononorudeckoit sBostonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKH U UX
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xu3sHum Ha 3emsie no dpam U nepuopaMm. Karapxeil. Apxeiickas u
npoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUMA, OpPIOBUKCKHUH,
CUJTYPUICKUH, J€BOHCKUI, KAMEHHOYTOJIbHBIN, MEPMCKHH.

Me3o030iicKas 3pa 1 €€ IepUOAbL: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

Kaiino3olickas apa u €€ nepuo/ipl: ajaeoreHOBbIi, HEOT€HOBBIN, aHTPOIIOTE€HOBBIH.

XapakTepucTUKa KIMMara M TIeOJIOTMYECKUX MporeccoB. OCHOBHBIE 3Tallbl 3BOJIFOLUU
PacCTUTENHHOTO M >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHWil W >KUBOTHBIX. [losBiieHwme,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

CucreMa opraHM4ecKOro Mupa Kak OTpa)keHue 3BOJOLHUU. OCHOBHBIE CUCTEMATUUYECKUE
TPYIIIBI OPraHU3MOB.



OBOJIOLMST  YEJIOBEKAa. AHTpPOINOJOTHS Kak Hayka. Pa3BuTue mpeacraBieHUd o
IIPOUCXOXKIEHNUN YesloBeKa. MeTo 1l 3yueHus: aHTpororese3a. CxoacTBa U pa3indusl 4eJoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBuxymue cuibl  ((paxkTopsl) aHTpomoreHe3a. HacnenctBeHHass HW3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 >KU3HU, U3TOTOBJICHHE OPYIUN TPYy/Ja, MBILUICHHE,
peub.

OcHOBHBIE CTaJuU M BETBU HBOJIIOLMN YEJIOBEKA: ABCTPAIONUTEKH, YeIOBEK yMEbIH,
UenoBek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasyMmubiid. Haxonku
HCKOMAeMbIX OCTATKOB, BPEMsl CYILIECTBOBAHUS, 00JIACTh PACHpPOCTpaHEHUs, 00bEM T'OJOBHOIO
Mo3ra, 00pa3 KU3HU, OPYIUs.

UYenoseueckne packl. OCHOBHBIC OOJbBINIHAE pachl: €BpOTCOUIHAS (eBpa3HiicKasi), HETPO-
aBcTpajoujHas  (9KBaTOpUAIbHAsg), MOHTOJOWJHAs  (a3MaTCcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TPEJCTaBUTENeH YeNOBEYECKHMX pac K YCIOBUSAM CYIIECTBOBAHHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemMoHcTpaumnu:

[Toptpetsr: @. Penn, JI. ITactep, A. . Onapun, C. Munep, I'. FOpu, Y. /lapBuH.

Tabmune! 1 cxembl: «Bo3nukHoBeHne ColHEUHON cUCTeMbl», «Pa3BuTHE OpraHMYecKoro
mupa», «PacturenbHas kietka», «KuBoTHas kiuetkay, «lIpokapuoTmyeckass KIIETKay,
«CoBpeMeHHasi CUCTEMa OpPraHu4yeckoro mupay», «CpaBHEHHE AaHATOMHYECKHMX YEpPT CTPOCHHS
YeloBeKa U 4elIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK
MPEAKOB COBPEMEHHOIO 4elloBeKay, «/[peBHeimue moan», «/peBHue moam», «llepBbie
COBpPEMEHHBIE JTION», «UenoBeueckre pachl».

O6GopynoBanue: wmymnsixku — «[Ipoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAIONUTEKA,
MUTEKAaHTPOMa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKA WIM M300pakeHHUs KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeNoBeKa (KaMHHM-4OIIepsl, pyOuia, ckpebia), reoXpoHojoruyeckas tadiauna,
KoJuteK1us «®opMbl COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX M PACTEHHID.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

[TpakTiueckast padota Ne 1. «3ydeHre MCKOMAEMBIX OCTATKOB PACTCHHM W )KMBOTHBIX B
KOJUICKLIUSAX».

OKcKypcusi «IBOJIOLUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAayUHBIM WM
KpaeBeIUECKU MY3€eil).

Tema 3. Oprann3msl 4 OKpPY:KaKIAs cpeaa.

DKOJIOTHSl KakK Hayka. 3aJadyd MW pas3jelibl 3KOJOTMH. MeToAbl 3KOJIOTHYECKUX
HCCJIETOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeapl ~ oOuTaHMS ~ OpPraHMW3MOB:  BOJHAs,  HAa3eMHO-BO3IYyILIHAs,  I[OYBEHHas,
BHYTPHUOpPraHU3MEHHasI.

Oxonorudeckue ¢akrtopbl. Knaccudukarus skomormueckux (pakTopoB: abUOTHYECKHE,
OMOTHMYECKUE U aHTPOINOreHHbIe. JlelicTBrE IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGuotnueckue  (QakTophpl:  CBET, TEMIlepaTypa, BJIAKHOCTb. DOTONEPUOAU3M.
[IpucnocobneHns OpraHu3MoB K IEHCTBHIO aOMOTHUYECKUX (hakTOpoB. bruonornueckue puTmel.

buotnueckne dakropel. Buapl OMOTHYECKHMX  B3aWMOJACWCTBUN:  KOHKYPCHIIHS,
XHUIIHUYECTBO, CUMOMO03 U ero ¢opMel. [lapazutusm, koomnepamus, MyTyajln3M, KOMMEHCATU3M
(KBapTUPaAHCTBO, HAaxJEOHMYECTBO). AMEHCAIM3M, HEUTpaiu3M. 3HAYeHHE OHWOTHYCCKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.



DKOJIOTUYECKHE XapaKTepUCTUKU MOMyisiiuu. OCHOBHBIE TMOKa3aTead MOMYJSLIUU:
YUCJIEHHOCTh, IJIOTHOCTb, POXIA€MOCTb, CMEPTHOCTb, IPUPOCT, Murpauus. JIuHamuka
YUCJIEHHOCTHU NOMYJIALUU U €€ peryIsiiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oasaT, K. @. Pynse, 3. ['ekkens.

Tabmuuet u cxemsl: kapta «l[Ipupoausie 30ub1 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsauuuy, «3aKOHOMEPHOCTH pOCTAa YWCICHHOCTH TMOMYJISIIUA
uHpy3opun-Tydenbkny», «llumesbie nenm».

JlaGopaTopHble U NIpaKkTH4YecKue padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHUI U3 Pa3HBIX MECT
oOUTaHUSY.

JlaboparopHas pabota Ne 4. «BrnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTrueckas padota Ne 2. «IToacuéTr MIOTHOCTH MOMYNIALUNA Pa3HBIX BUAOB PACTEHUN».

Tema 4. Coo01ecTBa U 3K0JI0TrHYeCKHe CHCTEMbl.

CoobmectBo  opranuzmMoB —  OuomneHo3. CTpykTypsl  OuoleHO3a:  BHJOBafd,
MPOCTPaHCTBEHHAs, Tpoduueckas (muiieBasi). Bunbl-nomunantel. CBs3u B OHOLIEHO3E.

Dkonorudeckue cucreMbl (dkocuctemsbl). [lonstre 00 3KkocucTeMe W OHMOTeOIEHO3E.
OyHKIMOHANBHBIE KOMIIOHEHTBI AJKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIYIEHTHI.
KpyroBopor BemecTB M TMOTOK SHEPruud B dKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHH
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKa3aTeldd 3KOCHUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpaMHJIbl: HPOJYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOPETyJIALusl, pazButue. CyKieccus.

[TpuponHbie 3KOCHUCTEMBI. JKOCHUCTEMBI 03€p M peK. ODKocucTreMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpONOreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOO3KocucTeMbl. buosoruueckoe u
XO035CTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak ¢akTop ycroiunBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6muocdepe. I'panuibl, coctaB U CTpykTypa Ouocdepsl.
Kupoe BemectBo U ero ¢QyHkuu. OcoOEHHOCTH Ouocdepbl Kak INI00ATbHOM 3KOCHCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OMOT€OXMMHMYECKHE IMKIBI 3J€MEHTOB (yriepoja, azoTa).
3oHanbHOCTH OuOchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emin. AHTpONIOTEHHBIE U3MeHEeHUs B Ouochepe. [modanbHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHuE IpUPOABI U YenoBeyecTBa. CoxpaHeHne 6Mopa3HO00pa3Hst Kak OCHOBA
ycroifunBocTu Onochepsl. OcCHOBA PaLlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpCaMH U MX
UCIOJIb30BaHue. JlocTukeHust OMONIOruM U OXpaHa MPUPO/IBIL.

JdemoHcTpaumuu:

[Toptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumel u cxemsbl: «llummessie 1enu», «bUOIEHO3: cocTaB U CTPYKTypa», «[IpupoaHbie
coobmectBay, «llenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u yenoBek»,
«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jieca», «IKOCHCTEMa XBOWHOro Jecay», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHbIE aHTPONOrE€HHBIE BO3JEHCTBUS Ha IPUPOAY»,
«BaxHelmme UCTOYHMKU 3arpsi3HEHMS BO3JyXa U IPYHTOBBIX BOI», «lloyBa — BakHelInas
cocTapisitomas 6uochepnn», «DakTophl Aerpaganuu mouBy, «IlapHuKoBEIN YQdekTy, «DakTopbl



PaaMOaKTUBHOTO 3arps3HeHust Onocdepsn», «O0mmas cTtpykrypa ouochepsi», «Pacpoctpanenue
XKHU3HU B Omocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B Ouocheper,
«KpyroBopoT a3ota B mpupoae».

O6opynoBanue: MO/IeJIb-aNTIUKaLUs «Tunuynoie OHOIIEHO3BI», repbapuii
«PacturenpHble  coobmiecTBa», Kowiekuuu — «buoneno3», «Bpemurenu — BaKHEHIIMX
CENIbCKOXO3SHCTBEHHBIX ~KYJIBTYp», TepOapuil ¥ KOJUJIGKIMM pAcCTeHUH U  KHUBOTHBIX,
IIPUHAIeKALME K pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, Kpacnas kaura Poccuiickoin
®Denepalinu, U300paKeHUST OXPAHIEMbIX BUJIOB PACTCHHUM U KUBOTHBIX.

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOTHUN HA

BFA30BOM YPOBHE CPE/IHEI'O OBLIEI'O ObPA30OBAHU A

Cormacho ®I'OC COO, ycranaBnuBaroTCsi TpeOOBaHUSA K pe3ylIbTaTaM OCBOCHUS
00y4JarIMMUCS IPOrpaMM CpeHero oo1ero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKType NHYHOCTHBIX pE3yJIbTAaTOB OCBOCHHS TNpeaMeTa «BHOJOTHs» BBIIEICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKON  Tpa)KIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIPEAENEHUIO,
HAJIMYMEe MOTHMBALMU K OOyYeHUIO OHOJOTrWH, IeJICHANpPABICHHOE pa3BUTHE BHYTPEHHUX
yOeXKIIeHUI JIMYHOCTH Ha OCHOBE KIIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAULUN Pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaroUIMXcs PYKOBOJACTBOBATHCS B
CBOEH  JEATETBbHOCTH  IIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, TPHUCYIIUMH  CUCTEME
OMOJOrMYecKoro 00pa30BaHUs, HaJIMYME SKOJOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBHTH IEJIN M CTPOUTD )KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE pPE3yNbTaThl OCBOCHMs INpeaMeTa «buonorus» NOCTHUrarTcs B €AMHCTBE
y4eOHOI W BOCHUTATENbHON JESITEIbHOCTH B COOTBETCTBHM C TPAJAWLMOHHBIMU POCCUHCKUMHU
COIMOKYJIbTYPHBIMH, UCTOPHYESCKUMH M JTYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMU, IPHHSTHIMU B
o0ImIecTBe TpaBWIIaMH W HOPMAaMH TOBEICHHS M CIIOCOOCTBYIOT IPOIECCaM CaMOITO3HAHMSA,
CaMOBOCITUTAHUSI U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3UIMH JIMYHOCTH, MAaTPUOTHU3MA,
YBaKEHUs K 3aKOHY M IPABONOPSIKY, YEIOBEKY Tpy/Aa M CTaplieMy IOKOJEHUIO, B3aUMHOIO
YBOKEHHS, OCEpe)KHOTO  OTHOMICHWS K  KYJIBTYPHOMY  HACICOUI0 M TPaIuIHsIM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKArOLIEH cpee.

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS YUeOHOro mpeaMera «buoIorusy JT0KHBI OTpaxarhb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEU
MO3WIMEH JMYHOCTH, CHCTEMOW IEHHOCTHBIX OPHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXKIIEHUI, COOTBETCTBYIOIIUX TPAIUIMOHHBIM IICHHOCTSM POCCHICKOrO  0OIIecTBa,
pacuipeHre *XU3HEHHOTO OIbITa U OMNbITa JESITEeIbHOCTH B IMPOLECCE pealu3alid OCHOBHBIX
HATPaBIEHUN BOCIIUTATEBHOMN I€ATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKoOro BOCIMTAHUSA:

C(OPMHUPOBAHHOCTh  TPAXKJAAHCKOW TIO3MIMK OOYYalOMIerocs Kak aKTUBHOTO W
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIeCTBa;

OCO3HAaHHME CBOMX KOHCTHUTYIIMOHHBIX NIpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
MIPABOIOPAIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOH NIEATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U MO3HABATEIbHBIX 331a4, BHIIOJTHEHUH OMOIOTHYECKUX HKCIICPUMEHTOB;

CIIOCOOHOCTh  ONPEIENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHATH €€;



YMEHHE YUYUThIBAaTh B CBOMX JEHCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aUMO/JICHCTBUSA JIIOJIEH C pa3HbIMU YOSKICHUSAMHU, KYIbTYPHBIMUA IIEHHOCTSMHU M COLIMATBHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBIIIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEJIBHOIO OTHOLICHUS K MHEHHIO
OTIIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COICPIKAHMS,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUICKON IPpa)KAAHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel POoIMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOM 53bIK U KYJBTYPY, IPOLLIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOIO Hapoaa Poccuy;

[IEHHOCTHOE OTHOIIEHHE K TPUPOJHOMY HACIHEAMI0 U TaMSATHUKAM TMPUPOBL,
JIocTkeHUsIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKHX YYEHBIX B CTAHOBJIIEHHE M pa3BUTHE
O1oI0ruM, IOHUMaHUs 3HaY€HUs1 OMOJIOTUH B IIO3HAHUN 3aKOHOB IIPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTbH K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApoIa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHbBIE PEIIECHUs, OPUEHTUPYICH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaJ1a B IOCTPOEHUE YCTOMUNBOro OYyyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSAM, CO3JaHHI0O CEMBUM Ha OCHOBE
OCO3HAHHOT'O MPUHSTHS LIEHHOCTEH CeMEWHOM XKM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

HCTETUYECKOE OTHOLIEHHWE K MHpY, BKIIOUas 3CTETUKY ObITa, HAYYHOIO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIIECTBEHHBIX OTHOIIECHMUI;

MOHMMAaHKE YMOLIMOHAIBHOTO BO3IEUCTBUSI )KUBOUM MPUPOABI U €€ LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQXEHHMIO B pa3HbIX BHJAX MCKYCCTBA, CTPEMJICHUE IPOSBIIATH
KauecTBa TBOPYECKON JIMUHOCTH;

5) ¢usuyeckoro BocnutaHus, GOpMHPOBAHMSA  KYJBTYPbl 310POBbS W
IMOLMOHAJIBLHOIO 0JIAronoay4us:

NOHMMAaHME U peau3alys 3J0poBoro U 0e3omacHoro odpasa *HU3HH (3J0pOBOE MUTAHUE,
COOJIIO/IEHHE TUTMEHUYECKUX MPABWII U HOPM, COATaHCHPOBAHHBIA PEKUM 3aHATHH M OTIbIXA,
perynspHas (Qu3nyeckas aKTHUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOUICHUSI K COOCTBEHHOMY (DPU3MUECKOMY U NICUXHUUECKOMY 3]I0POBBIO;

NOHMMAaHWE IICHHOCTH TPABWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO O€3011aCHOTO
IIOBE/ICHNUS B CUTYallUsAX, YTPOKAIOLIUX 310POBbIO U JKU3HHU JIIOACH;

OCO3HAHHE TOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHMOTpPEOJIEHUS alIKOTroJid,
HapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0IIO0HE;



TOTOBHOCTh K aKTUBHOM JEATEIbHOCTU TEXHOJOIMUYECKON U COLMAIbHON HANpaBJIEHHOCTH,
CIIOCOOHOCTh ~ MHULMMPOBAaTh, IUIAHUPOBATb U CAMOCTOSITEJIBHO  BBINOJHATH — TaKylO
JIESITEIIBHOCTD;

UHTEpeC K Pa3IU4HbIM chepaM MpodhecCHOHAIBHOW NeATeIbHOCTH, YMEHHE COBEpILATh
0CO3HaHHBII BBIOOp OyayIel npodeccuu U peaan30BbIBaTh COOCTBEHHbIE XKU3HECHHbIE IJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCei
YKU3HU;

7) IKOJI0rM4eCcKOro BOCIIMTAHMS:

9KOJIOTMYECKHU 11e51eCO00pa3HOe OTHOIIEHUE K IIPUPOJIE KaK MCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHUE YPOBHS SKOJIOTMYECKOW KYJbTYphl: MPHUOOPETEHUE ONbITa IJIAHUPOBAHUS
HOCTYIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

0CO3HaHME INI00AIBHOTO XapakTepa 3KOJ0rMYECKUX Ipo0sIeM U IMyTel UX pelieHus;

CIIOCOOHOCTh UCHOJIb30BaTh MpUOOpETaeMble MPU M3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUS
IpU pEIIEHUU NpoOJIEeM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOAOIIOJIB30BaHUEM (COOII0IEHUE
IpaBUJ MOBEJACHMs B INPHUPOJIE, HANPABICHHBIX HAa COXpPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENpUSTHE JIEHCTBUM, NPUHOCSIIMX BPEd OKpYKaIOLIEW MNPUPOJHOU cpene,
YMEHHE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIEICTBUS MPEANPHHUMACMBIX
JeMcTBUH M IPe0TBpallaTh UX;

HaJIMYME Pa3BUTOrO HKOJOTUYECKOTO MBIIUIEHUS, JKOJOTMYECKOM KYJBTYphI, OIBITa
JESTEIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS PpPYKOBOJCTBOBAaTbCSI HUMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBbHOM MpakTHUKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKON AESITEIbHOCTU YKOJIOTHUECKOM HAIIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M UNTATENIBCKON KYJIBTYPhI KaK CPEICTBA B3aUMOIEHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUEe crenupuku OUOJIOTUM KaK HAayKd, OCO3HAaHHSA €€ poju B (OPMUPOBAHUU
palMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpyKarolieM
MHUpEe KaKk O €IUHCTBE NPUPOAbI, YelIOBeKa U OOIecTBa, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuH MpoOIeM cOXpaHeHUsl IPUPOTHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJIi COBPEMEHHOM LMBHIM3ALMU: OOECTieueHus
HOBOT'O YPOBHS Pa3BUTHSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJOTUH, CITOCOOHBIX
pelath pecypcHble MpoOIeMbl Pa3BUTHs YEJIOBEUYECTBA, MIOMCKA IyTeH BBIXOJA U3 II00aTbHBIX
9KOJIOTHYECKUX MpoOsieM U o0ecrieueHus nepexoa K yCTOWYMBOMY Pa3BUTHIO, PAllMOHATIEHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHUU OMOJIOTWYECKUX 3HAHWN B LIEJSIX MOBBIMICHUS OO0
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOH YacTH (yHKIIMOHAJIHHOMN
TPaMOTHOCTH 00yJaronuxcs, GopMUPYEMOM MPU U3YIECHUN OMOJIOTHH;

IIOHUMaHHUE CYHIIHOCTH METOOB IO3HAHHUS, MCIOJIb3YEMbIX B E€CTECTBEHHBIX HAayKax,
CHOCOOHOCTH HCHOJb30BaTh IOJlydyaeMble 3HAHUS Ui aHalu3a M OOBSCHEHHUS SIBICHHM
OKPYKAIOIIEr0 MHpa M MIPOMCXOIAMMX B HEM HM3MEHEHUH, yMEHHE JelaTh 0OOCHOBAaHHBIE



3aKJTIOYCHUST HAa OCHOBE HAY4YHBIX (DAKTOB M HMMEIONMIMXCSA JaHHBIX C IIEJIBI0 TOJYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIB30BaTh OHMOJOTHYECKHE 3HAHUS IS PEIICHHUS
po0JIeM B pealIbHBIX )KM3HEHHBIX CHTYAIUAX;

OCO3HAHWE IIEHHOCTH HAYYHOM JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOCKTHYIO
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEpPHIBHOMY 00pa3oBaHUIO M CaMOOOpPa30BaHUIO, K
AKTHBHOMY TIOJIYYCHHIO HOBBIX 3HAHMK 110 OWOJIOTHM B COOTBETCTBHHM C >KM3HEHHBIMU
MOTPEOHOCTSIMHU.

METAINPEJMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS y4eOHOro mpeamera «bBHOJOrus» BKIIOYAIOT:
3HauyuMble 71 (OPMHUPOBAHMSI MHUPOBO33PEHHS] OOYYAIOIIUXCS  MEKIUCIHUIIIMHAPHBIC
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB ITO3HAHUS, HCITOJIb3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBI (aKT, MPHUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, MCCIeOBaHUEe, HAOIIOJEHUE, U3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHHUBEpCaJbHbIC
yueOHbIe JeiicTBUS (TMO3HABaTeIbHbIe, KOMMYHUKATHUBHBIC, PETYISTUBHBIC), 00ECIEUYNBAIOIINE
dbopMupoBaHre (PYHKIIMOHAIBHONH T'PAMOTHOCTH W COIMAILHOW KOMIICTCHIIUH OOYYarOIIUXCs,
CIIOCOOHOCTh 00yJaronmxcst UCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTITNHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBbIE JAEWCTBUS B I103HABATEIbHOW U
COLIMATILHOM MTPaKTHKE.

MeramnpeameTHbie pe3yJibTaThl OCBOCHUSI MPOTPaMMBI CPEIHETr0 001Iero o0pa3oBaHUs
JIOJKHBI OTPAXKATh:

OBi1ajeHne YHHBePCATbHBIMH YUeOHBIMH MO3HABATEIbLHBIMY J1€ICTBUSIMH:

1) 6a3oBble JIOrHYecKNe 1eCTBUSA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BAaTh TPU OCBOCHHMHM 3HAHUU MPUEMBI JIOTUYECKOTO MBINUICHHS (aHAN3a,
CHUHTE3a, CpaBHEHUS, Kiaccuukaiuu, 0O0OOIIEHHs), PaCKPBIBaTh CMBICI OHOJOTHYECKHX
MOHTU (BBIIETATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMHU TOHITUSIMH);

OTIPE/ICIIATh TEIM JEATEIbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JIOCTHIKCHHUS,
COOTHOCHTB Pe3yJIbTaThl JICITSILHOCTH C TIOCTABJICHHBIMU IISIISIMH;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSTHS ISl OObSCHEHUs (AKTOB U SIBICHUU KUBOU
TIPUPOJIBI;

CTPOUTH JIOTMYECKUE PACCYKICHUS (MHIyKTHUBHBIC, JCIyKTHBHBIC, 110 aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUYMMA PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX

pa3pabaTeiBaTh TUIAH PEIICHUS TPOOJIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MAaTePUATbHBIX
¥ HEMaTEepPUATBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JIEATEIBHOCTh, OIEHUBATh COOTBETCTBHE PE3YIHTATOB IIEIISM,
OIICHUBATh PUCKH MOCIICICTBUI JIESITEILHOCTH;

KOOPJIMHHUPOBATh M BBINONHATH pPadOTy B YCJIOBHUSX pEaJbHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;



pa3BUBaTh KPEATMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOJIEM.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIAJICTh HaBBIKAMHU Yy4EOHO-HCCIEI0BATENBCKON U MPOEKTHOW JEATENLHOCTH, HaBBIKAMHU
paspelnieHus npoodisieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOMCKY METO/I0B
pelLIeHHs] IPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOA0B IIO3HAHUS;

UCITIOJIb30BaTh PA3JUYHBIE BUJBI ACATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHHS, €ro
MHTEpIpEeTalry, NPeoOpa3oBaHUI0O U MPUMEHEHHIO B YUEOHBIX CHUTYyallUsiX, B TOM YHCJE IPH
CO3JIaHUM Y4EOHBIX M COLIMATIbHBIX IIPOEKTOB;

(bopMHpOBaTh HAYYHBIA THUIl MBIIUICHHS, BIAJETh HAYYHOW TEPMHHOJIOTHUEH, KIIIOYEBBIMU
HOHATUSMH U METOJAAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOpPa30BaTENBHOU NEATEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

BBISIBJISATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIATh
TUMOTe3y €€ peleHus, HAaXOAWUTh AapryMEHTHI Uil JO0Ka3aTeNbCTBA CBOMX YTBEPXKICHHIA,
3aJaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHaJM3UpPOBaTh IIOJYYCHHbIE B XOJ€ pELICHHUs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsM, OLEHHUBATH IPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh IIEJICHANIPABICHHBIN IOMCK IMEPEHOCa CPEACTB M CIIOCOOOB JCHCTBUS B
npo¢eCCHOHATIBHYIO Cpeay;

yMeTh TEepEeHOCUTh 3HaHMA B  I[O3HABATENBbHYI0 M  IPAKTHYECKYl0  001acTu
KHU3HEIEATEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001aCTe;

BBIJIBUTaTh HOBBIE WJEM, NpeUlaraTb OpPUTMHAIbHBIE MOJXOAbl U PEUICHUS, CTaBUTh
npoOJIeMbl U 33Jauu, JIOMyCKaroIlue aJbTepHATUBHbIE PELICHHUS.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBATLCS B PA3IMYHBIX MCTOYHMKAX HMH(OpManuu (TEeKcTe yueOHOro mocolus,
HAY4YHO-TIOMYJISIPHON JHUTEpaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMITBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO pa3lIWYHBIX BHJIOB U (opM
NPEJICTaBJICHUS, KPUTUIECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

GbopMyHpOBaTh 3ampOChl M TMPUMEHSATh pPa3IMYHBIE METOABI TMPH IOWCKE W OTOOpe
O6uonornyeckoit MHGopMaIK, He0OXOIUMOM /7S BHITIOJTHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIB30BaHUSA HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPIIIEHCTBOBATH KYJIBTYPY aKTUBHOTO HCIOJIB30BAHMUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (QOpMYy TMpeAcCTaBIeHUS OHOJIOrHYEeCKON
uHpopManuu (Cxembl, rpaduKu, TUarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYToe);

UCIOJIb30BaTh HAYYHBIN S3bIK B KauecTBE CpeAcTBa IpH paboTe C OMOIIOrHYecKoit
uHpOpManuel: TPUMEHITh XUMHUYECKHe, (PU3MYecCKre W MaTeMaTU4YeCKHe 3HAKW W CHMBOJIBI,
dbopmyrel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJIAJCTh HABBIKAMU PACIO3HABAHUS M 3alIMThl WHpOpMaNUU, HHGOOPMAIIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OBJaieHHe YHUBEPCAJIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) oOmenue:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CYXIaeMOH TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKAa3bIBATh



CY)XKJICHHUSI OTHOCHUTEIIbHO BBINOJHEHUs] NpeaIaraéMoyd 3aJayd, Y4YHUTbIBaTb WHTEPECHl U
COIIACOBAHHOCTH MO3ULIMHI APYTUX YYaCTHUKOB JUAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CpEICTBA OOLICHMS, MOHMMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, NMPEANOCHIIOK BOZHUKHOBEHUSI KOH(IUKTHBIX CUTYallul, yMETh CMAT4aTh KOH(IUKTHI U
BECTHU [1EPETOBOPBHI;

BJIAJIETh PA3IMYHBIMU CIOcOOaMU OOIIEHUS M B3aMMOJCHCTBUS, NOHMMATh HaMEpEHUs
JPYTuX JIOAEH, IPOSIBIIATh YBAKHUTEIBHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
bopMynTUpOBaTh CBOM BO3PAXKECHHUS;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOIb30BAHHUEM S3BIKOBBIX
CPEICTB.

2) coBMecTHas1 1eATEJIbHOCTD:

MOHMMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOU pabOTHI IpU
pelieHur OMOIOTHYeCKON MpobIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHUS TPYIITOBBIX
¢dbopM B3aMMOENCTBYS IPU pELIEHUH YUeOHO! 3a/1auH;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJ0r0 4jeHa KOJIEKTUBA;

INPUHUMATh LEJIU COBMECTHOM JESITEeIbHOCTHU, OpPraHMW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBUH, pPACIpElENATh POJM C Y4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHON pabOThI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJa U KaXKJAOT0 YYaCTHHKA KOMaHbl B OOIIUH pe3ylibTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPAaTETMYECKOE TIOBEJEHUE B pPA3IMUHBIX CHUTYyalMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUIIMATUBHBIM.

OBiageHne YHHMBePCAJIbHBIMH PeryJsiTUBHBIMU AeiiCTBUAMM:

1) camoopranusanmus:

UCIIONIb30BaTh OMOJIOTMYECKHE 3HAHUS 7S BBIABICHUS NpPOOIEeM M WX pEIIeHUs B
YKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI 1[EI€BbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JIEUCTBUAX M TMOCTYNKaxX MO OTHONIIEHUIO K >KMBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPY’KaIOIIHNX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIC 3a7aud B OOpa30BATEIBHOW NEATCILHOCTH U
JKU3HEHHBIX CUTYaIIHSIX;

CaMOCTOSITENIFHO COCTABJIATH IUJIAH PelIeHUs MpoOIeMbl ¢ Y4ETOM HUMEIOLIUXCS PECyPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JTaBaTh OLIEHKY HOBBIM CUTYal[UsIM;

paciupsTh paMK1 yueOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEILICHHE;

OLIGHUBATh MPHUOOPETEHHBIN OIIBIT;

Croco0CcTBOBATh (HYOPMHUPOBAHUIO M IIPOSIBICHHUIO ITUPOKOHN IPYIAUIIMN B Pa3HBIX 00JIACTAX
3HAHWH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JI€ATE€IbHOCTH, OLICHUBATh
COOTBETCTBHUE PE3YJITATOB LIEIISIM;



BJIAJICTh HAaBBIKAMU [103HABATEIbHON pe(uUIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLIGHKY CUTYalll, BBIOOpA BEPHOTO PEILICHMS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHIKEHUIO;

IIPUHUMATb MOTHBBI U apIYMEHTBI JPYTHUX IIPHA aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTHUX IIPHA aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OILINOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMU APYrOro 4eIOBEKa.

HNPEIMETHBIE PE3YJIBTATbBI

[TpenmetHble pe3ynbraThl ocBoeHUs nporpamMbl COO mo 6uosnoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonorus» HaydHble 3HAHMs, YMEHUS U
CIocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U IPeoOpa3OBaHUIO 3HAHWM, BHUJbI
NEeSITETLHOCTH TI0 MOJIyYeHHIO HOBOTO 3HAHUS M NMPUMEHEHHWIO 3HAHUH B Pa3IMYHBIX YYEOHBIX
CUTyallUsX, a TaKKe B PpEAIbHbIX >KM3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosoruei. B
porpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTaBIEHBI 10 roJjamM 00yueHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJIKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHMM O MeCTe M POJU OMOJOrMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOM KapTHHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNMCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonoruu, pyHKIIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeILeHUs )KU3HEHHbIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUN: )KU3Hb, KIETKA,
opraHusM, Merabonu3sM (0OOMEH BeImeCTB M  MpEeBpalleHHue DHEPruu), ToMeocTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KHBBIX  CHCTEM, CAaMOBOCIIPOM3BEJCHUE
(penpoaykuusi), HacJIeACTBEHHOCTh, HK3MEHUYUBOCTh, POCT U PA3BUTHE;

YMEHHME H3JaraTb OMOJOTMYECKHE TEOpHH (KJIETOYHas, XpPOMOCOMHasi, MyTalllOHHas,
[EHTpaJlbHas JIoTMa MOJeKyJIsipHOW Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. WU.
BaBuiosa) u yuenus (o neHTpax MHOrooOpasusi U MPOMCXOKACHUS KyIbTYpHbIX pacteHuid H. 1.
Bagunoga), onpeaensTe rpaHUIbl KX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHE BJa/IeTh METOJAaMH HAay4yHOTO MMO3HAaHUS B OMOJIOTMU: HAOIIOACHHWE M OMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHu3anus ¥ IMpoBeIeHHE OUOIOTHYECKOTO
DKCIIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIETyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX pEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX IMOHSATHUH,
TEOpUi U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU MOJTYYEHHBIX PE3yIbTaTOB;

YMEHME BBIICISTh CYHIECTBEHHBIE NMPU3HAKU BUPYCOB, KJIETOK MPOKApPUOT U JYKapuoT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTH IMPOIECCOB: 0OMEHa BEIECTB U
IpeBpalleHys] YHEPruu B KIETKe, (POTOCHHTE3a, IMIACTUYECKOIO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILNIOJOTBOPEHMS, PA3MHOXKECHHS, NHIUBUAYAIBHOIO PAa3BUTHUS
opraHu3Ma (OHTOTEHE3);

yYMEHHUE NPUMEHSATh MOJTy4YE€HHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBJICHUH, JIs1 IPUHATHS NPAKTUYECKUX PEIICHUI B TOBCETHEBHOM JKU3HHU C LIE€TIbI0 00ECIICUCHUS
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/10pOBbSl OKPYXKAIOIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUSI B OKPYXaOLIEH NPUPONHON cpenae, MOHMMaHUE HEOOXOIMMOCTH



UCIIOJIb30BAaHUS TIOCTUKEHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJIOTHH Ul PalllOHAIBHOIO
[PUPOIONOIB30BaAHUS;

YMEHHUE pemaTh 3JIeMEHTapHble TeHETHYEeCKHe 33Jayd Ha MOHO- M JAUTHOPHIHOE
CKpeLIMBaHKE, CLIEIUIEHHOE Hacllel0BaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOIO CKPEIIMBAHUS
JUI IpeJICKa3aHusl HaclleJ0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPAaTOPHBIE M MPAKTHYECKUE pabOThl, COOMIONATh MpaBWiia TpU
pabote ¢ y4eOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHUE KPUTHYECKH OLIEHUMBaThb M HHTEPIPETHPOBATH HMH(OpMAIUIO OHOJIOrHYECKOro
COJIepKAHUS, BKJIIOYAIOLIYIO IICEBAOHAYYHbIE 3HAHMUA W3 Pa3IMYHbIX HMCTOYHUKOB (CpeacTBa
MaccoBOW HMH(pOpMAIMH, HAYYHO-TIONYJISIPHBIE MaTepUalIbl), ITUYECKHE ACTIEKThI COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH;

yYMEHHE CO3/aBaThb COOCTBEHHbIE NMCbMEHHBIE U YCTHbIE cCOOOIIeHus, o00o0mas
Ouonornyeckyro HMHGOpPMALMIO M3 HECKOJIbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJb30BaTh
HNOHSTUMHBIN annapaT OUOJIOTHH.

[IpenmerHbie pe3yabTaThl OCBOEHMsI yueOHOro mnpeamera «buonorus» 6 11 knacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MECTe M POJU OMOJOrMM B CHCTEME HAayYyHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOT'O MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/Iep)KaHUue OMOJOTMUECKUX TEPMUHOB U MOHATHUI: BUJI, TOMYJISIIINS,
reHooHA, SBOMNIONMS, JBWXKYIIME CHIBl ((aKTOpbl) 3BOJIOLUH, MPUCIOCOOIEHHOCTH
OpraHM3MOB, BHJ000pa3OBaHUE, JKOJOrMYecKHe (AaKTOpbl, HSKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeJyLIEHTHI, LIENH MUTaHUs, SKOJoruyeckas nupaMmusa, ouoreoueHos, onocgepa;

yMEHUEe Wu3/arate Ouosorndeckue Teopur (3BomronMoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHs SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, uepenoBaHus rinaBHBIX HampaBieHud u myted somonuu A. H. CesepioBa, yuyeHus o
6uocdepe B. U. BepHasckoro), onpenensiTe rpaHULbI UX TPUMEHUMOCTH K JKUBBIM CUCTEMAM;

yYMEHHUE BJa/leTh METOJaMM Hay4HOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHWE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus M MpOBEAEHHE OHOJIOrHYECKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIYUYEHHBIX PE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUI U 3aKOHOB, YMEHHE JIENIaTh BBIBObI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE TPU3HAKN CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUJIOB,
NOMYJSIIMM, TPOAYIEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHOT€Ol€HO30B M OKOCHCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOM  HM3MEHUYMBOCTH, €CTECTBEHHOIOo  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOIMYECKHX (DaKTOPOB Ha
OpraHU3MBl, IEPEHOCA BEIIECTB M MOTOKA YHEPTHH B SKOCHCTEMAaX, aHTPONOTE€HHBIX W3MEHEHUN
B DJKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOpOTa BEIIECTB M OMOr€OXMMHMYECKHX IIHKIOB B
ouocdepe;

yYMEHUE TPUMEHSATH MOJTy4YE€HHbIC 3HAHUS Ui OOBSCHEHUS OMOJOTMYECKHX IMPOLECCOB U
SBJICHUM, JJIs1 IPUHATHS NPAKTUYECKUX PEIICHUH B TOBCEHEBHON XKHU3HU C LENIBbIO 00ECTIeUeHMSI
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYXKAIOIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUSI B OKPYXAaOLIEH NPUPOIHON cpenae, MOHMMaHUE HEOOXOIMMOCTH
UCIIOJIb30BaHUs JOCTUKEHUU COBPEMEHHOU Ouonoruu Ui paloHaIbHOIO
IPUPOONOIb30BAHNUS;



YMEHHME pellaTh 3JeMEHTapHble OMOJOTMYECKHE 33aJayd, COCTaBJISATh CXEMBI INepeHoca
BELIECTB U SHEPTUU B 3KOocUcTeMax (LeNH MUTaHUs);

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE padOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ ydeOHBIM | JIa0OPAaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHUYECKH OILICHUBAThb M HHTEPIPETHUPOBATH HH(POpPMALMIO OHOJIOTHYECKOrO
COJepKaHUsA, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHWUSA W3 PAa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOi WH(pOpPMAlKK, HAYYHO-IOMYJSPHbIE MaTepuallbl), pacCMaTpUBaTh TIJIOOAIBHBIC
9KOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3JaBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOIIeHHs, 0000Imas
Ouonornyeckyro MHGPOpPMANHI0O W3 HECKOJIBKMX HWCTOYHHUKOB, TPAMOTHO HCIOJIB30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakrnyeckue (upp )
NMPorpamMmbl Bcero o0pa3zoBaTejibHbIE
padoThI padoTshI
pecypchl
bubnuoreka [{OK
b 2 0.5
HONOTIDL fealt Hayka https://m.edsoo.ru/7f41¢292
JKuBBIE CHCTEMBI U UX OpPraHM3aLUs 1 bubmorexa HOK
P B https://m.edsoo.ru/7f41¢292
. bubmnorexa [IOK
XUMHYECKUN COCTAB M CTPOCHUE KIIETKU 8 1
https://m.edsoo.ru/7{41c292
JKuzHenesaTeabHOCTh KIETKH 6 bubmmorera [OK
4 https://m.edsoo.ru/7{41c292
Pa3zmHOXeHME 1 MHINBUAYAIBHOE PA3BUTHE 5 1 bubmuorexa [JOK
OpraHHU3MOB https://m.edsoo.ru/7f41¢292
HacnenctBeHHOCTh M1 N3BMEHYMBOCTD 2 15 bubnuoreka [{OK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
Ceneknust opranu3mMoB. OCHOBBI 3 bubnunorexa LIOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
PezepBHOE Bpemst 1 bubmorexa OK
p p https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 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 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumMmeHoBaHHe pa3iesioB U TeM nuppoBbIe
Ne n/m P Kourpoabnbsie IIpakruueckue (wicpp )
NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
bubnuoreka [{OK
1 1
IBOTMOUKOHKAs OHOTOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnmnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranusmsl 41 OK aromas cpeaa 5 1 bubmmorexa [OK
p Py aiomai cpel https://m.edsoo.ru/7f41cc74
bubnmorexa LIOK
4
Coo01ecTBa ¥ 9KOJIOTHIECKHUE CHCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubnmorexa LIOK
P 2
> C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'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










