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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
MOIXO0J0B K (opMupoBaHHUIO coepxaHus yueOHoro mnpenmera «buosiorus» cocraBuim:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIOBIEHHOCTH IICJICH, COACp)KaHUS,
pe3yibTaToB OO0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
o0UIMX LEeNsIX M MPUHIMUIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHME CUCTEMBI CPEIHETO
obuiero odbpazoBanusi B Poccuiickoit @enepanyiu, a Takxke MOJIOXKEHUS O crienuduke OUoIoruu,
e 3HAUYEHUU B TMO3HAHUU KUBOM MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM TOJIOKEHUSM, OIIPEeIICHbl OCHOBHBIC (DYHKITHH IPOTPAMMBI I10
Ouosioruu u €€ CTPyKTypa.

[Tporpamma no Ouonoruu Aa€T MpeacTaBICHUE O IeNAx, 00 olieil cTpareruu 00y4eHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYalOIIMXCS CcpeAcTBaMu ydyeOHoro mnpeamera «buomnorusy,
onpezaenseT 00s43aTeNIbHOE NPEAMETHOE COJIEp)KaHUE, €ro CTPYKTYpPY, paclpeleieHHue I10
paszenaM U TeMaM, PEKOMEHJYyEMYIO IOCJIEI0BaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
Y4€TOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTEIbHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yYaroXCs.

B nporpamme 1o OHONOrMM TaKkKe YUMTHIBAIOTCA TpeOOBaHUSA K IJIAHUPYEMbBIM
JMYHOCTHBIM, METANPEJAMETHBIM U IPEIMETHBIM pe3ysibTaTaM o00ydyeHuss B (OPMUPOBAHUU
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIHHON 1€ATEIbHOCTH/y4eOHBIX AEUCTBUN 00yYarOIIUXCS 110
OCBOCHHMIO COJIEpKaHMsI OMOJIOrMYECKOro 00pa30BaHMUs.

B nporpamme no 6umonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIM30BaH MPHUHIIMII
IPEEMCTBEHHOCTH B HW3Y4YeHUHM Ouosioruu, Omarojmapsi 4eMy B HEW NpocMaTpuBaeTrcs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBSA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAlMM  JINYHOCTH, OKOJOTMYECKOIO  MBIIUIECHUS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpy’Karouei
npupoHoit cpene. [losTomy Hapsay ¢ U3y4eHHEM OOIIEOMOIOTUYECKUX TEOPUH, a TaKKe 3HAHUHN
O CTPOCHMM MHBBIX CHCTEM pPa3HOTO paHra M CYHIHOCTU OCHOBHBIX IPOTEKAIOIIUX B HHUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH yIe/IEHO BHUMAHNE UCIIOIb30BaHUIO TIOJTYYEHHBIX 3HAHUH
B IOBCEJHEBHON JKM3HM JUIsl pEIIeHMs MPHUKIAJHBIX 3a7ad, B TOM 4HCIe: NpOopUIaKTUKU
HACJIEICTBEHHBIX ~ 3a00JieBaHUN  4YeloBeKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTHPOBAHUSA,
000CHOBaHMS PKOJOTMYECKH I€JIecO00pa3HOro MOBEAICHUS B OKpYKalollel NMPUpPOIHON cpefe,
aHaJIN3a BIMSHMS XO3AHCTBEHHOM [EATENbHOCTH YEJIOBEKA HAa COCTOSHUE MPHUPOIHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJIEHHE BHMMAHMS K NPUKIAJAHON HANpPaBIE€HHOCTH Y4eOHOTrO
npenMera «buosorus» MpoAUKTOBAaHO HEOOXOIUMOCTHIO 00€CNeUeHUs YCIOBHUM Ui peuieHus
OJTHOW U3 aKTyaJIbHBIX 3a/1a4 IIKOJIEHOTO OMOJIOrHYecKOro o0pa3oBaHus, KOTopas Mpeanosaraer
¢dopmupoBaHHe y O00yYaromUXcs CIOCOOHOCTU anaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
oOecrieunBaeT (hopMupoBaHHE Yy OOy4alOMIMXCS NPEACTaBICHUN O HAy4yHOW KapTHHE MHUDA,
pacupsieT 1 00001aeT 3HaHUS O )KUBOI MPUpPoe, €€ OTIIMYUTEIbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHM3allil U OHBOJIOLMU, CO3MaéT YCIOBUSA [UIA: IO3HAHUS 3aKOHOB >KUBOM MPHUPOIbI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HABBIKOB 3JI0POBOTO0 M Oe3omacHOTO oOpasza
YKU3HU, SKOJIOTUYECKOTO MBIIIJIEHHS], LIEHHOCTHOT'O OTHOILIEHUS K KUBOM IIPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHne OWMOJIOTHS HWMEET TakXKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 337a4 CPEAHETO OOIIEro oOpa3oBaHMs, cColManu3anuu odyqaronuxcs. M3yuenue



Ouosiornu odbecnednBaeT ycaoBUs A ((OPMUPOBAHMS HHTEIUIEKTYaIbHbIX, KOMMYHHUKALIMOHHBIX
U HMHQOPMAIIMOHHBIX HABBIKOB, JCTETHUYECKOW KYJIbTYpBl, CIIOCOOCTBYET HWHTETpalluu
OMOJIOTMYECKUX 3HAHMUM C MPEACTaBICHUAMHU U3 JPYrHX y4eOHBIX NPEIMETOB, B HaCTHOCTH,
¢u3uku, xumuu U reorpaduu. HazpanHble NOJ0XKEHNS O NPeJHAa3HAYeHUN y4eOHOIro npeaMera
«buonorus» cocraBuIM OCHOBY JUIsl ONPEAEICHUS IOJX0/10B K 0TOOPY U CTPYKTYPHUPOBAHUIO €r0
COJIepKaHus, PEICTABICHHOTO B IPOTpaMMe 0 OHOJIOTHH.

OT16op conepxkanus yueOHoOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
HO3ULHUH KyJIBTYpOCOOOPA3HOro MOAX0/Ja, B COOTBETCTBUU C KOTOPBIM OOYYaroIUecs JOJIKHbI
OCBOMUTb 3HAHMS M YMEHMs, 3HaUuUMble i1 (popMupoBaHUs OOIIEH KyIbTyphl, ONpeAesstoIne
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUECKOU AesTelbHOCTH. Oco00€ MECTO B ATOM cHUCTEMe 3HAHUU
3aHUMAIOT 3JEMEHTBl COJEp)KaHUs, KOTOpble CIIy)KaT OCHOBOM i (OPMHPOBAHUSA
IIPEICTaBICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3aUU OHOJIOTHYECKOT0 00pa30BaHusl.

CTpyKTypupOBaHHE COJepKaHWs y4yeOHOro MaTepuasia B TporpaMMe MO OHOIOTHH
OCYILECTBJICHO C Y4ETOM HMPUOPUTETHOTO 3HAUEHHS 3HAHUNA 00 OTIMYUTENBHBIX OCOOCHHOCTSIX
YKUBOU IIPUPOJBL, O €€ yPOBHEBOW OPraHU3aLliU U HBOJIIOLIMH. B COOTBETCTBUY C 3TUM B CTPYKTYype
yuebHoro npeamera «buosorus» BbIIEIEHBI CIEAYIOUINE coAepkKaTelbHble JuHUU: «buonorus
KaK Hayka. MeToJibl Hay4yHOro ro3HaHusm», «Kierka kak Ouonornyeckas cucremay, «Opranusm
Kak Ouonornyeckas cucremay, «CucteMa 1 MHOrooopa3ue OpraHu4eckoro MUpay, «BOJIIOLHUS
YKUBOU NPUPOABD», « IKOCUCTEMBI U NIPUCYITUE UM 3aKOHOMEPHOCTH.

[lenp m3ydenuss yuebOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIa/ICHHE
0o0y4JarIMMHUCS 3HAHUAMU O CTPYKTYPHO-QYHKLIHMOHAJIBHOM OpraHu3alliy >KMBBIX CHCTEM
pasHoro paHra u npuoOpeTeHre YMEHHI UCIOIb30BaTh ATU 3HAHUS [T TPAMOTHBIX JIEHCTBUH B
OTHOILIEHUH O0BEKTOB >KUBOI MPHUPOJIBI U PEIIEHUS pa3IMYHBIX KU3HEHHBIX MPOOIEM.

JlocTuxenue Lenu u3ydeHus ydeOHoro mnpeamera «buosorus» Ha 06a30BOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOINX 3a1au:

OCBOCHME 00YYaIOUIMMHCS CUCTEMbI 3HAHUH 0 OMOJIOTHUECKUX TEOPUSX, YIEHUIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, TMpaBWJaX, CIYXKallUX OCHOBOM s (hOpPMHUPOBAHMS
NPEJICTABICHUA O €CTECTBEHHO-HAy4YHON KapTHHE MHpa, O METOJaX Hay4yHOTO IO3HaHUS,
CTPOEHUH, MHOT0OOpa3sMH U OCOOEHHOCTSX MHBBIX CHCTEM pPAa3HOTO YpPOBHS OpraHU3alllu,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTUH;

dopmupoBaHre y 00y4aromuXcs MO3HABATEIbHBIX, MHTEIIEKTYAJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce aHaIKu3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHMH HAayYHBIX B3IJISJIOB,
uel U MOoJIX00B K U3YYEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHHE Y oOydvarommuxcs oOImeld KyabTypbl, (QYHKIHMOHAIbHON TI'pPaMOTHOCTH,
pa3sBUTHE YMEHUN OOBSACHATH M OLEHHUBATH SIBICHHUS OKPYXKAIOIEro MUpA KUBOW MPHUPOJIBI Ha
OCHOBaHUU 3HAHUH U ONBITA, MOTYYEHHBIX IPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHrue y OOyYarOIIMXCS YMEHMH WLIIOCTPUPOBATh 3HAYCHHE OHMOJIOTHMYECKHUX
3HAaHUW B TNPAKTUYECKOW MAESITEIBbHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOJIOT HiA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTU TO3HAHHUS YEIOBEKOM KHMBOM IPHPOJIBL,
HE00X0IMMOCTH OEpEeKHOr0 OTHOUIEHUS K HEH, COOMIOIEHHUS AITUYECKUX HOPM IIpU NIPOBEACHUN
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHME LEHHOCTH OMOJOTMYECKUX 3HAHUM JUIs MOBBILICHUS YPOBHS SKOJIOTHYECKOMH
KYJIBTYpBI, JUIsl POPMUPOBAHUS HAYyYHOI'O MUPOBO33PEHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEIHEBHOW JKWU3HU JUIS OLECHKH
MOCJEICTBUIA CBOEU JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorus», ndyyaemas Ha 6a30BOM ypOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosioruu Ha 0a30BOM YPOBHE CPETHEro 00IIero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEPKAHUE YYEBHOI'O ITPE/IMETA
10 kacc

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMU
€CTECTBEHHBIMU HayKaMH, (uiiocodueil, 3TUKOW, 3CTETUKOH Hu mpaBoM. Ponp Ouonoruu B
(opMHpPOBaHNN COBPEMEHHON HAYy4YHOU KapTHHBI Mupa. CucreMa OMOIOTHIECKUX HAYK.

MeToap!l Mo3HaHUS KUBOM MPUPOABI (HAOII0AeHUE, SKCIIEPUMEHT, OIMCAaHNEe, H3MEpEHHE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpros, k. Yorcon u @. Kpuk.

Tabmuubt 1 cxembl: «MeTOobI TTO3HAHUS KUBOW PUPOIBD.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktueckass pabota Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOJOB MNpPHU HU3YUYECHUU
OMOJIOrN4eCKUX 0OBEKTOB.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIHA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOW MPUPO/IBIL.

CpolicTBa OumocucTeM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAHEBbIM,  OpPraHW3MEHHBIM,  MOMYJISUUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JleMoHCTpanum:

Tabmunpel u cxembl: «OCHOBHBIE MpPHU3HAKU KU3HW», «YPOBHU OpraHU3alUU >KUBOU
IPUPOJIBI».

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. Xumuveckuii cOCTaB U CTPOCHHUE KJICTKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKHE 3JIEMEHThI: MAaKpO3JIEMEHThI, MUKPOIJIEMEHTHI.
Bojia 1 MuHepanbHbIE BEIIECTBA.

@yHKIMM BOJABl U MHUHEPAIBHBIX BElIECTB B KieTke. [loanepikaHue OCMOTHYECKOIO
Oananca.

benku. CocraB u cTpoeHne 0eIKOB. AMUHOKHUCIOTEI — MOHOMEPHI OenkoB. HezameHumbie
U 3aMEHHMbl€ AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€NKOBOI
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAS M YETBEPTHYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OETKOB.

®epMeHThl — Ounosiornyeckue KaraiauzaTopbl. CTpoeHue ¢GepMeHTa: aKTHUBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamuubl. Orianuus  ¢GEepMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30KCupr003a), AucaxapH bl (caxaposa,
JAKTO3a) W TMOoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0I03a). buosnorundeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepunsl, Qochonunuael, crepouabl. [uapodpmibHO-rHAPOGOOHBIE
cBoiicTBa. buonornueckne GyHkuuu aunuaoB. CpaBHEHUE YIIEBOJOB, OCIKOB M JUIMHUIOB Kak
HMCTOYHUKOB SHEPTUH.

Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotunbl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkunu JJHK. Crpoenne u ¢ynxunun PHK. Bugst PHK. AT®: crpoenue u

byHKINN.



[{utonmoruss — Hayka o kjeTke. KiietouHass Teopusi — mpuMep B3aUMOJCUCTBUS UIEH U
(akTOB B HAYYHOM MMO3HAHUU. METO bl N3YUEHHSI KICTKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie nmpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
MeMOpana, mosekyibl JJHK kak renernueckuii ammapar, cCucTeMa CHHTE3a Oeka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTudeckoi kineTku. Kierounas crenka 6akrepuii. CTpoeHHE 3yKapHOTHYECKON KIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKA, IIMKOKAJIMUKC, UX (YHKIUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmaszmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ['onbmaku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKH: MUTOXOHAPUH, I1acTuibl. IIporicxoxieHne MUTOXOHIPUH U mi1acTua. Bust
wiactua. HememOpaHHble OpPraHouAbl KIETKU: PUOOCOMBI, KJIETOYHBIN IIEHTp, IEHTPHUOIH,
PECHUYKHU, KI'yTUKH. DYyHKIIMY OPraHOMI0B KJIETKU. BriatoueHusl.

SAnpo — perynsaTopHslil neHTp Ki1eTku. CTpoeHue saapa: saepHas o0o0j0uKa, KaproIiasma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeUIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHBOM MPHUPOAEY,
«Pacnipenenenne XUMUYECKUX IEMEHTOB B )KUBOW ITPUPOLIEN.

Tabmunel u cxembl: «llepuonuyeckas Tabmuia XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTe3 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monexkynsl AT®», «CTpoeHne 3yKapuoTHYECKON
KIeTKn», «CTpoeHHe XUBOTHOM KIETKW», «CTpPOEHHE PpAaCTUTENBHOM KIETKHW», «CTpoeHue
MPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y TIIeBOJbD, «JIUmuas».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJIOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
U3MEpPEeHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTEIbHBIX, KUBOTHBIX M OaKTEpHATIBHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopHast pabora Ne 2. «M3ydeHue CTPOEHHUS KJIETOK DPACTEHHUH, >KUBOTHBIX WU
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOMeH BemiecTB, WIH MeTa0ONu3M. ACCUMWISAIMS (IIaCTHYECKUd OOMEH) U
JTUCCUMUIIALIUSA (HEpreTUYeCcKHii 00OMeH) — IBe CTOPOHBI €AMHOTO Mpolecca MeTabonusma. Poib
3aKOHOB COXPAHEHUS BEUIECTB U SHEPTUU B IOHUMAHUHU METa0OIU3Ma.

Tumnber oOMena BemecTB: aBTOTpOodHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEHE
BELIECTB U IIPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass ¢a3bl ¢orocunTe3a. Peakiuu ¢orocuHTesa.
D¢ dexTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a IS KU3HH Ha 3emiie. Biusaue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMocHuHTe3. XEMOCHHTE3UPYIOIIUe OakTepuu. 3HAYCHHE XEMOCHHTe3a JUIsl KU3HU Ha
3emie.



DHepreTuyeckuii oOMEH B  KJeTKe. PaciieruieHwe  BEmecTB,  BBIICICHHUE U
AKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTalbl YHEPreTHIecKoro oomena. I'nmukonus. bpoxxenue u
ero Buabl. KucimopopHoe okuciaeHue, WIM  KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopuupoBanue. DPPEKTUBHOCTh FIHEPTETUIECKOT0 OOMEHa.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHpopmamus u JHK. Peamuzamus
TeHEeTUYeCKON MH(popMalMu B KieTke. ['eHeTHUeCKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
matpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMUHOKHCIIOT. Posib pubocom B OMocuHTE3€e OeKa.

Hexkierounsie hopmbl sxu3HA — BUPYCHI. MicTopust oTkpeiTrs Bupycos (/1. Y. UBanoBckuii).
OcoOeHHOCTH CTpOEHHsI M KU3HEHHOTO IMKJIa BUpYcoB. baktepmodaru. bonesnu pacrenwmii,
KUBOTHBIX M YEJIOBEKA, BBI3bIBAaEMbIe BUpycaMu. Bupyc mmmyHnonedunurta genoseka (BUY) —
Bo30yautens CIIM/la. OOpaTtHas TpaHCKpumus, peBepraza M uHTerpasa. lIpodunakruka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHHIA.

JdemoHcTpaumuu:

IToptpetsr: H. K. Konsnos, /. . UBanosckui, K. A. Tumupsizes.

Tabmunet  u cxembl: «Tunel  nuTaHus», «Metabomuszm»,  «MHUTOXOHIPUI,
«QHepreTuueckuil oomMen», «Xmoporuact», «Porocunres», «Ctpoenune IHK», «Ctpoenue u
¢yHKIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupycoi»,
«bakrepnotdarn», «Crpoenne wu sku3HeHHBIH 1wmka Bupyca CIIWJla, OGaxrtepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: Mojenu-anmaukanuu «Yasoenue JJHK u tpanckpunims», «buocuntes
oenka», «CTpoeHue KIeTKkn», Mojiens cTpykTypsl JJHK.

Tema 5. PasMHoOKeHUe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, MiaM KU3HEHHBIA 1Mk kineTku. MuTepdasza u muros. I[Ipoueccsl,
npoTekaromue B uHTepdasze. Permnmukanus — peakunss marpuyHoro cunte3a JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapHOTHUIl. JMIMIOMIHBIMA W TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuael. LluTonoruueckne OCHOBBI Pa3MHOXKEHHUS U MHJIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Jenenne knerku — muro3. Ctaauu muto3a. IIponeccsl, npoucxoasimuye Ha pa3HbIX CTaJUsAX
MHUTO3a. BHOJIOTHMYECKHi CMBICT MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — aloInTo3.

@DopMbI pa3MHOKEHHUS OPraHU3MOB: Oecrionoe U mojoBoe. Buapl 6ecronoro pa3sMHOXXeHUS:
JiefieHre HaJlBOe, MOYKOBAHHWE OJHO- W MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHE, BEreTaTHBHOE
pa3MHOkeHue. VIcKkyccTBEHHOE KIIOHUPOBAaHNE OPTaHU3MOB, €r0 3HaYeHHE IS CEIEeKIUH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIIMYHUS OT OECIIONOrO.

Meiio3. Cragun Mmeiiosza. Ilponeccsl, mpoucxonsamue Ha ctaausx Mmeios3a. IloBenenue
XpoMocoM B Meio3e. KpoccuHrosep. buonornyeckuii CMbIC U 3HaUEHUE MEH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y >KMBOTHBIX. [losioBBIE Kene3bl:
CEMEHHHUKU U SMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaTo3ouf,
AWIEKIeTKa) — crepmaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTpPOEHHs SIHLEKIETOK |
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX MKUBOTHBIX: JIpOOJIEHHE, TacTpyssaius,
opranorenes. IloctamOpronansHOe pa3BUTHE. THIBI TOCTAIMOPHOHATBHOTO Pa3BUTH: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPBI, CIOCOOHBIE
BBI3BIBATH BPOXKACHHBIE YPOICTBA.



Poct u pa3Butue pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHHS: CTPOCHUE CEMEHHM, CTAINHU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuipl u cxembl: «DopMbl pa3MHOKEHHSI OPraHU3MOBY, «/|BOifHOE OII0IOTBOPEHHE Y
[[BETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI, «Jlenenne KIeTku OakTepuii»,
«CTpoeHHe TOJIOBBIX KIIETOK», «CTpoeHHe XpoMOcoMbl», «KieTouHblii mukimy, «Perumkanus
JHK», «Murto3», «Meno3», «lIpsmoe n Henpsimoe pa3BUTHE», «I aMeToreHes y MiIeKOIUTAOIINX
1 4esioBeKay, «OCHOBHBIE CTaIUA OHTOTE€HE3a.

O6opynoBaHue: MHKPOCKOI, MuKporpenaparsl «CriepMaTo30UIbl MIIEKOMUTAIOIIETOY,
«Sliuexnerka miekonuTaromero», «Kapuokunes B KjieTkax KOpeIKa JyKay, MarHuTHast MOJEJIb-
amumkanys «Jlenenue kinerku», moaens JJHK, monens meradasHol XpOMOCOMBL.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuas pabota Ne 3. «HabmrogeHne MuTo3a B KIETKaX KOHUYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKPOIPEIapaTax.

JlaGopatopuast pabora Ne 4. «/3ydeHuwe CTpPOEHHsI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsiencTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTtuku. Mcropuss pa3BuThs TeHETHMKH. Pojib LHUTOIOrMM M
AMOPHUOJIOTUU B CTAHOBJICHUH T€HETUKU. BKiag poccuiickuxX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeToabl TEeHETUKH (THUOPHUIIONIOTUYECKUHM, UUTOTeHEeTHYECKH, MOJIEKYISIpHO-
reHeTudyeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUSA. | eHeTnueckass CHMBOJIMKA, UCIIOJIb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HAcCJElOBaHUS  IPU3HAKOB, ycTaHOBJIeHHble [I.  MeHnenem.
Monoru0puaHoe cKpelBaHue. 3aKoH eInH0-00pa3us THOPUIO0B MepBoro nokoyneHus. [Ipasuno
JTOMUHUPOBaHUS. 3aKOH paculeluieHus npu3HakoB. ['mnore3a uucrtorel ramer. IlomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

Jurnbpugnoe CKpelMBaHUE. 3aKOH HE3aBUCHMMOTO  HACJIEIOBAaHUS  MPU3HAKOB.
[{uToreHeTHYeCKHe OCHOBBI TUTHOPHIHOTO CKPEIIMBAHUSA. AHAIU3UPYIOLIEE CKpeIllMBaHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIMBAHUS JIJTsl ONIPEIeIeHHsI TEHOTUTIA OCOOU.

CuenneHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cremieHHOMY
HacJe10BaHNI0 TeHOB. HapylieHue crierieHns TeHOB B pe3ysIbTaTe KPOCCUHIOBEpPA.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

['enetnka nona. XpoMOCOMHOE OIpEAeNIeHHE MoJjia. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI.
['omorameTHbie W TeTeporaMeTHBIE OpraHuW3Mbl. HacnemoBaHue TPHU3HAKOB, CICTUICHHBIX C
MTOJIOM.

N3meHunBOCTh. BUIbI ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS U HAcleACTBeHHas. Ponb cpefibl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKANUOHHOW HW3MEHYMBOCTH.
BaprannonHsbli psg u BapuanvoHHas kpuas. Hopma peakiuum npusnaka. KonuyecTBeHHbIE 1
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencreenHasi, uiam TreHOTHIIMYECKAsl, U3MEHUMBOCTh. KOMOMHATUBHAS M3MEHUHUBOCTD.
Meiio3 ¥ TMONOBOM TpoIlecCC — OCHOBA KOMOMHATHBHOW W3MEHUMBOCTH. MyTalMOHHAs
u3MeHuuBOCTh. Kiaccuukanuss myTanuid: reHHble, XpOMOCOMHBIE, IeHOMHble. YacTtoTa u
MPUYHHBI MyTaluidi. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3menunBocty H. . BaBumnosa.

Buesinepnas HaclieICTBEHHOCTb U U3MEHYHBOCTb.



I'enetnka uyenoBeka. Kapumorun denoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIN, IUTOTCHETUYCCKUH, OMOXUMHUYECKHA, MOJEKYJISIPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/eIeHUE TEHOTHUIA: IIOJHOT€HOMHOE CEKBEHHPOBAHHUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoulpio [1[[P-ananusa. HacnenctBenusie 3a0osieBaHus
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HAclHeACTBEHHOM MpPeIpacroioKEHHOCTHIO,
xpoMocoMHble Oone3Hu. Comaruyeckue W TreHepaTuBHblE MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBL 370POBOTO 00pa3a XKHU3HHU, TUATHOCTUKHU, MPO(PUIAKTHKH U JICYEHUS TEHETHUYECKUX
Oone3nel. MeauKO-TeHeTHUECKOe KOHCYJIbTUPOBAHMUE. 3HAYEHHE MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdemoHcTpaumuu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBmiios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKpPEHIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKkOH pacIIeIyIeHUs] M €ro IMTOI€HETUYECKass OCHOBa», «3aKOH YHUCTOTHI TraMeT»,
«urunbpumHoe ckpenuBanuey, «L[uTomorndeckne OCHOBBI JAWTHOPUIHOTO CKPEUIUBAHUS,
«Meito3», «B3aumoneiicTBue alienbHbIX T€HOBY, «I eHeTHYeCcKue KapThl pACTEHU, )KUBOTHBIX U
yenoBekay, «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACJEIOBAaHMS, CLEIUIEHHOTO C IOJIOMY,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buabl w3MeHuMmBOCTHY», «MoaupuKamrmoHHas
U3MEeHYHBOCTHY, «HacnenoBanue pesyc-hakropa», «['eHeTHKa rpymi KpoBu», «MyTalmoHHas
U3MEHYUBOCTbY.

O6opynoBanue: Monaenu-anmiukanun «MoHoruOpuaHOe cKpemmBaHue», «HemomHoe
JOMHUHHUpOBaHHE», «/{urubpuanoe ckpemuBaHue», «llepekpéct Xpomocom», MHKPOCKON U
MuKpornpenapar «/{po3oduna» (Hopma, myrauuu (GopMbl KpbUILEB U OKpPAacKu Telna), repoapuit
«I"opox moCceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopaTtopHnast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPUAHOTO U TUTHOPUTHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaboparopHas padota Ne 6. «M3yuenre Moau(PHUKAITMOHHON U3MEHUUBOCTH, TOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

Jlaboparopnas pabora Ne 7. «Anamu3 wmyranuil y Jpo3oduibl Ha TOTOBBIX
MUKpOIpenapaTax».

[TpakTiaeckast pabota Ne 2. «CocTaBineHue 1 aHaIU3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenekuusi Kak HayKa ¥ MPOIECC. 3apOXKAECHUE CeNeKIMU U qomecTukanus. Yuenne H. U.
BaBunoBa 0 wLEHTpax MNPOUCXOXKIEHUS W MHOrooOpaszus KyJIbTypHbIX pacTeHui. LleHTpbl
MPOUCXOKICHHS TOMAITHUX KUBOTHBIX. COpT, MOpOAQ, IITAMM.

CoBpeMeHHBIE METOJbI CEIeKIIMU. MacCOBBIi U WHIAUBUAYAIBHBIH OTOOPHI B CENEKIIUU
pacTeHuil u kUBOTHBIX. OlleHKa 3KcTephepa. bIn3KopocTBEHHOE CKpeIUBaHUe — MHOPUAMHT.
UYucrtas muansi. CKkpenmBanue YUCThIX JIuHAH. ['eTeposuc, nnu rubpuanas cwia. HeponcrsenHoe
cKkpeuBanue — ayrOpunuHr. OtmanéHHas rubpuamszauus u e€ ycnexu. VIcKyccTBEeHHBIN
MyTareHe3 M IMOJYyYeHUE MOJUIUIONAOB. JIOCTHKEHUS CEeNeKUUH PpACTEHUM, MXUBOTHBIX U
MHUKPOOPTraHHU3MOB.

buotexHosoruss Kak oTpaciab MPOW3BOACTBA. ['€HHash HWHXKEHEpHs. OTamnbl CO3JaHUS
pexomOunanTHOH JIHK u Tpancrenneix opranuszmoB. Kietounas wumxenepus. Kierounsle
KylIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEeHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX



CEIbCKOXO03SHMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE W JTHYeckue mpodiemel. MO —
TeHETHYECKU MOAU(PHUIMPOBAHHBIE OPTaHU3MBI.

JemoHCTpauu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. ®@. 1iBaHoB.

Tabmupel u cxeMmbl: kapra «LIeHTpbI MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHuii», «llopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJabTypHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paborer akagemmka M. @. HWBanoBay, «[lomummounnus», «OOBEKTHI
ouorexHonorun», «Knerounele KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U HEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBaHue: MYISDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuid, repoapuii «CellbCKOX03sHCTBEHHBIC PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CEJeKIMU PACTeHHMH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 knace

Tema 1. DBosronMOHHAsA OHOJIOTHS.

[IpeanochuIKM BOSHUKHOBEHHS YBOTIOIIMOHHON TEOPUHU. DBOJIIOIIUOHHAS TEOPUSI U €€ MECTO
B Ouosioruu. BiusiHue 3BOIIOIMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CupnerenscrBa 3Bosronuu. [lageoHTOIOrNYECKHUE: TOCIIEN0BATEIBHOCTD IIOSIBIIEHUS BUIOB
B IAJIEOHTOJOTUYECKONW JIETONHUCH, TepexoiHble ¢opMmbl. buoreorpaduueckue: cXoicTBO U
paznuuue dhayH u GIop MAaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHUECKUE: CXOJICTBA M pa3iUyus 3MOPHOHOB PAa3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJOTWYHBIC, PYIUMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METab0IMYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHasg teopusa Y. JlapBuna. IlpeanocbuikM BO3HMKHOBEHMS JapBHHU3MA.
JIBIOKyle Cuibl  3BOJIIOLMU BUAOB 1o JlapBuHy (M30BITOUHOE pa3sMHOXKEHHE MpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNes€HHas HW3MEHYMBOCTh, OOopb0a 3a CyIIEeCcTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopus 3Boonun (CTI) u e€ 0OCHOBHBIE TIOJOKEHHUS.

MuxkposBomtonus. [lonynanusa kak eInHULA BUAA U HBOJIIOLNH.

JBuxymie cuibl (pakTopbl) 3BOJIOLNUU BUJIOB B Mpupoje. MyTalMoHHBIN mpolecc u
KOMOHMHATHBHASI U3MEHYUBOCTD. [lonmynsnoHHbIe BOIHBI U Apeiid reHoB. M3onauus n Murpanus.

EcrectBennblii oTO0p — Hampapistomuid ¢aktop 3Bomonnud. DopMbel eCcTeCTBEHHOTO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Boitouuu. [IpumMeps! npucnocodieHnit
y opranuzmMoB. ApoMop(h03bl U UIN0-adaNTalNH.

Bun wu BumooOpazoBanme. Kpurtepum Buma. OcHOBHBIE (OpMBI BHI00Opa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKOE.

Makpospomonus. @opMbl 3BOIOLMM: (hUIeTHYECKAs, AWBEPreHTHAs, KOHBEPIEHTHas,
napaniensHas. HeoGpatumocTs 3Bosmonuy.

IIpoucxoxaeHue  OT  HECNEUMAIM3UPOBAHHBIX  mpenakoB.  [Iporpeccupyromas
crienuanu3anys. AanTUBHAS pagraLus.

JdemMoHcTpaumuu:



IToptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. apsun, B. O. Kopanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBepiios.

TaGnuubl u cxembl: «Pa3BUTHE OPraHUYECKOTO MHpa Ha 3emiie», «3apoAbIIy MO3BOHOUYHBIX
KUBOTHBIX», «ApxeonTepukcy, «@opmbl 00pbOBI 3a cyliecTBOBaHUE», «EcTecTBEHHBINH 0TOODY,
«MHorooOpa3ue copToB pacTeHuil», «MHorooOpasue Moposd >KHUBOTHBIXY», «llomymsumy,
«MyTanuoHHasi U3MEHUMBOCTEY», «ApoMopho3bl», «Manoanantanuny, «OO0IIas aereHepanusy,
«IBmwxymue cuibl sBosronmy, «Kapra-cxema mapmpyra nyremectsust Y. Jdapsuna», «bopnda
3a CYyILIECTBOBaHUEY, «[IpucnocobieHHOCTH OpraHU3MOBY, «["eorpaduueckoe
BUJI000pa3oBaHuey, « IKOJIOrHYecKoe BUA000pa30BaHUE.

O06opynoBaHue: KOJIJICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OP TUIOI0B U
ceMsiH, Kosutekuust «IIpumepbl 3alUTHRIX MPUCTIOCOOIEHHUH Y )KMBOTHBIX», MOJielb «OCHOBHBIE
HaIpPaBIIEHUS IBOIIOLUNY, 00BEMHAs MoJeNb «CTpOeHHE TOJIOBHOTO MO3Ta MMO3BOHOYHBIX.

buoreorpaduyeckas kapra wmupa, Koiekuus «QDPOpMBI COXPaHHOCTH HCKOIAEMBIX
KUBOTHBIX W pacTeHUil», Moaenp anmuukauusa «llepekpéct XxpomMocom», BiIa)KHbIE Iperaparbl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKH», MUKporpenapar «/Ipozodumay (HOpMma,
MyTaluu (OPMBI KPbUIHEB U OKPACKH TEJa).

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUUECKOMY KPUTEPHUIO».

Jlaboparoprass pabora Ne 2. «OmnmcaHue TPUCIIOCOOJICHHOCTH OpraHm3dMa © ¢
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE KM3HU HA 3emJie.

JloHayuyHble IIPEACTABICHUS O 3apOXKIACHUU KWU3HU. HaydHble rMIIOTE3bl BO3SHUKHOBEHMS
KU3HU Ha 3emJyie: abuoreHe3 M TaHCIepMHUs. XUMHUYecKas JBOJIOINUS. AOHOTEHHBIN CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKICHIE XUMUYECKON
sBomtoninu. HauanbHele sTansl 6uonorudeckoii sponroruu. ['unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp U BO3HHMKHOBEHHE IPOTOKJIETKU. IlepBble KIETKM M HUX HBOJIOLHA.
®opMUpOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3ButHe xu3Hu Ha 3eMiie 1o 3pam u nepuogam. Karapxei. Apxeiickas 1 IpoTepo30icKas
spsl. [Taneo3olickas spa u €€ nepuo/ipl: KeMOPUNCKUI, OPJJOBUKCKUNA, CUITypUICKHUNA, 1€BOHCKHH,
KaMEHHOYTOJIbHBIHN, IEPMCKUH.

Me3o30iickast spa 1 €€ MepruoIbl: TPHACOBBIN, IOPCKHI, MEITOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: ManeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTepucTUKa KJIMMaTa M Ie0JIOTMYECKUX IpoleccoB. OCHOBHBIE 3Talbl IBOJIIOLHMU
PacTUTEIHLHOTO U )KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHUi 1 KUBOTHBIX. [losiBIeHNE, pacuBeT
Y BBIMUpAHUE TPYII )KUBBIX OPTaHU3MOB.

CucremMa opraHM4ecKOro Mupa Kak OTpakeHUE HBOJIIOLMUA. OCHOBHBIE CUCTEMATHUECKUE
TpyIIbl OPraHU3MOB.

OBOJIIOIIMSL  YENOBEKAa. AHTPOINOJOrMs Kak Hayka. Pa3sBuTHe mpeacTaBIeHHl O
IIPOUCXO0KICHUH YesloBeKa. MeTo 1l n3ydeHus: antponorenesa. CXoICTBa M pa3andMs 4eJIoBEeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YEIIOBEKA.

HBwxynme cuibl  (pakTopbl) aHTpomoreHe3a. HacnencTBeHHass W3MEHYMBOCTh U
eCTeCTBeHHBINH 0TOOp. OOIIEeCTBEHHBI 00pa3 KU3HU, U3TOTOBJICHUE OPYIUN TPYy/a, MBIIIJICHHUE,
peub.

OcHOBHBIE CTaguU M BETBU HBOJIIOLMU YEJIOBEKA: ABCTPAIONUTEKH, YEIOBEK yMEIbIH,
Yenosek npsaMmoxondmui, YenoBek HeaHaepranbckui, Yenosek pasymHbii.  Haxonku



MCKOMaeMbIX OCTATKOB, BPEeMsl CYILIECTBOBaHUS, 00JACTh pacHpOCTpaHEHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

UYenoseueckue packl. OCHOBHBIE OOJbBININME pachl: €BpOTECOUHAs (eBpa3HiicKasi), HETpo-
aBcTpajioujiHas  (9KBaTOpHAbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPUCTIOCOOICHHOCTH IIPEJICTaBUTEIIEH YEIIOBEYECKUX PAC K YCIOBUSAM CyllecTBOBaHUS. EnnHCcTBO
yenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumuu:

[Toptpetsi: @. Penu, JI. ITactep, A. U. Onapun, C. Muinnep, I'. FOpu, Y. lapBuH.

Tabmune! u cxembl: «Bo3nukHoBeHnne CoHEUHON cucTeMbl», «Pa3BUTHE OpraHMYecKoro
mupay», «PactutenbHas kietka», <«OKuBoTHas kieTtka», «lIpokapuoTuueckas KIETKa»,
«CoBpeMeHHasl CHUCTeMa OpPraHUYeCKOro Mupay», «CpaBHEHHWE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa M 4elOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJC€OHTOJOTHYECKHX HAXOJIOK
NPEeKOB COBPEMEHHOro uejoBekay, «JlpeBHeimue moan», «/IpesHue mroau», «llepBbie
COBpPEMEHHBIE JTIO1», «UenoBeueckre pachl».

O6GopynoBanue: wmymnsixku  «[Ipoucxoxaenue uyenoBeka» (OIOCTBI  aBCTPAJIONMHUTEKA,
MUTEKaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKUA WIK M300pakeHHUs KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEpbl, pyOuia, ckpebdia), TeoXpoHoJIorndeckasl Tabiuua,
KoJuTeKIUs «DOpMBI COXPAaHHOCTHU UCKOTIAEMBIX )KHBOTHBIX U PACTCHHI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[TpakTiueckast padota Ne 1. «M3ydyeHre MCKOMAEMBbIX OCTATKOB PACTCHHM U )KMBOTHBIX B
KOJUICKIUAX».

OKcKypeusi «IBONIOIUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAay4YHBIM WM
KpaeBeIUECKU My3eil).

Tema 3. OpranusmMsbl H OKpPYKal0Ias cpeaa.

OKOJIOTMSl KakK Hayka. 3aJadyd MW pas3/iefbl 3KOJOTMH. MeToAbl 3KOJIOTHYECKUX
UCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl  oOuTaHMsi  OpPraHU3MOB:  BOAHAs,  HA3eMHO-BO3AYIIHAs,  IOYBEHHAas,
BHYTPHOpPraHU3MEHHAsI.

Oxonorudeckue ¢akrtopbl. Knaccudukaius 5KoI0TrHYecKHX (PakTOpoB: aOMOTHYECKHE,
OMOTHYECKHUE U aHTPOIOTeHHBIE. J[efiCTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AlGuotnueckue  (QakTophpl:  CBET, TEMIleparypa, BJIaXHOCTb. DoTomepuoau3M.
[TpucnocoOaeHust OPraHu3MOB K JEHCTBHIO a0MOTHUYECKUX (PaKTOPOB. BHOIOrHYecKue puTMBI.

buotnueckne ¢akropel. Buapl < OMOTHYECKHMX  B3aUMOJACWCTBUN:  KOHKYPEHIIHS,
XUITHUYECTBO, CMMOMO3 U ero ¢gopmel. [lapazutusm, Koomepaius, MyTyaJIn3M, KOMMEHCAITU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HelTpanu3M. 3HaueHue OUOTUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTHUKU mnonyasauud. OCHOBHBIE MOKa3aTelu MOMYJIALNH:
YUCJIEHHOCTh, IUJIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTh, MPHUPOCT, MHTpainusd. JuHamuka
YUCJICHHOCTH TOMYJIAINH B €€ PETYIISIH.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmumpl u cxemsl: kapta «lIpupogasie 3081 3eminy, «Cpenpl 0OOUTaHHUS OPTAHU3MOBY,
«Dotonepuoguzmy», «llomymsmum»y, «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TOMYJISIUU
uHy30pun-TYpenbkn», «Iluiessie memnmy.



JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHUI U3 PAa3HBIX MECT
oOUTaAHUSY.

JlaboparopHas pabota Ne 4. «BrnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEyca.

[Tpaktrueckas padota Ne 2. «[Toacuér MIOTHOCTH MONYJISALUNA pa3HBIX BUOB PACTCHHIN.

Tema 4. Coo01ecTBa U IK0JI0OTHYECKHE CHCTEMbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBaf,
POCTPAaHCTBEHHAs, Tpoduueckas (muuieBasi). Bunpl-nomunantel. CBs3u B OHOLIEHO3E.

Dkonoruyeckue cucreMbl (dkocuctemsbl). [lonstre 006 skocucteme M OUOreoIEeHO3E.
@YHKIMOHAIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: IPOAYLEHTbI, KOHCYMEHTBHI, pPEAYLEHTHI.
KpyroBopor BemecTB W TMOTOK PHEPIUU B dKocucTeme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKa3aTeld 3KOCHUCTEMBI: Omomacca,
OPOAYKIHMsI. ODKOJOTHYECKHE MUPAMUAbL: MPOAYKIMU, YUCICHHOCTH, Ouomacchl. CBoMCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOpPETyJIALusl, pazButue. Cykieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTPOIIOT€HHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YpOo3KocucTeMbl. buonoruueckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTH dKocucTteM. CoxpaHeHHEe OHOIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa Ouocdepsl. XKusoe
BemiectBO M ero (QyHkuuu. OcobeHHOCTH Ouocdepbl Kak I100aJbHOM 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHMYECKHE LHMKIBI 3JI€MEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH Onochepsl. OCHOBHbIE OMOMBI CYIITH.

UYenoseuecTBo B Ouochepe 3emnn. AHTpoIoreHHbie u3MeHeHnus B onocdepe. ['nmodanpHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

CocyecTBoBaHuE TpUPOBI U YernoBeyecTBa. CoxpaHeHne OMOpa3HOOO0pa3ns Kak OCHOBA
ycroifunBoctu Onochepsl. OCHOBA PALlMOHAIBHOIO YIPABJICHUS NPUPOAHBIMHU pecypcaMu U UX
UCIOJIb30BaHue. JlocTukeHus: OMONIOrUM U OXpaHa MPUPO/IBI.

JdemoHcTpaumnu:

[Moptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunel u cxemsl: «[lumiessie menuy», «bUOIEHO3: cOcTaB U CTPYKTypa», «IIpupoaHbie
coobmectBa», «lenu nutanus», «Okonoruueckas nupamuna», «buochepa u yenosek»,
«3JKocucTEMa MUPOKOIUCTBEHHOTO JIECay, « IKOCUCTEMA XBOMHOTO Jiecay, «bHoieH03 Bogoémay,
«ArponeHo3», «lIpumepHble aHTPONOreHHbIE BO3JACUCTBUS Ha mOpuUpoay», «Baxuelue
WMCTOYHMKHU 3arps3HEHUs BO3AyXa W TPYHTOBBIX BOa», «l[louBa — BakHeHIIas cocCTaBsIOLIAs
ouocthepnr», «DakTopel gerpajauumu  nouB», «llapHukoBbIl  3ddexT», «DaKTOpPbI
PaAMOaKTUBHOTO 3arps3HeHus1 Onochepnn», «O0mmas cTtpykrypa ouochepsn», «Pacnpoctpanenue
XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B O6uocheper,
«KpyroBopot a3ora B IpUpoIe».

OGopynoBanue: MoJenb-anTuIuKanus « Tumuanpie OUOIIeHO3bI», TepOapuil «PacTuTensHbIe
cooOrmecTBay, Kojulekuuu «buoreHo3», «BpeauTenn BaKHEWIINX CEITbCKOXO03SMCTBEHHBIX
KYJIbTYp», TepOapuul ¥ KOJUICKIIMM PACTCHHH M JKUBOTHBIX, MPHHAJICKANINE K pPa3HBIM
HKOJIOTHUECKUM TpyIam ojxHoro Buna, Kpacunas kuura Poccuiickoit deneparyu, n3o0paxeHus
OXpaHseMbIX BUJIOB PACTEHUHN U KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITIPOI'PAMMBI YYHEBHOMY
INPEIMETA

Cormacao ®I'OC COQO, ycraHaBIMBaKOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM U
PEIMETHBIM.

JInyHOCTHBIE pe3yJIbTAThI

B cTpykType NMYHOCTHBIX pE3yJabTaTOB OCBOEHHUS MpenmMera «buonorusy BblIeIeHbBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPEAEIEHUIO,
HAIMYUE MOTHBAIMM K OOY4YCHHWIO OHOJIOTHH, IIEJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIIOUYEBBIX LIEHHOCTEH M MCTOPHUYECKUX TPAIULUN pa3BUTHUS
OHMOJOTUYECKOT0 3HAHUS, TOTOBHOCTh M CLIOCOOHOCTH 00y4aloIInXcsi PyKOBOJICTBOBATHCS B CBOCH
JESATETLHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHM, MPUCYIIUMH CHUCTEME OHMOJIOTHYECKOTO
00pa3oBaHus, HAJIMYME KOJIOTUYECKOTO MPAaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH
JKU3HEHHBIE IJIaHbI.

JInaHOCTHBIE pe3ynbTaThl OCBOCHUS Npeamera «buonorusy» nocTUraroTCs B €IUHCTBE
y4eOHOM W BOCHUTATEIHHOU NEATEILHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPHYECKUMH M JYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPHHATHIMHU B
oOmiecTBe MpaBUJaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUSI U CaMOPa3BUTHS, Pa3BUTHs BHYTPEHHEH MO3MIMH JIMYHOCTH, MATPUOTH3MA,
YBOXXEHHUS K 3aKOHY W TMPABOMOPSIKY, YEIOBEKY TpyJa W CTaplieMy IMOKOJEHHUIO, B3aUMHOTO
yBaXXEHUsA, OEpeKHOr0  OTHOMICHMs K  KYJbTYpHOMY  HACJIE€IUI0 W  TPATUIUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOTro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTb M CHOCOOHOCTH OOYYaroLUXCsl pyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHCTEMON IICHHOCTHBIX OpPWEHTAIi, TO3UTHBHBIX BHYTPCHHHUX
yOeXACHU, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacuIipeHre XKU3HEHHOTO OIbITa U OMbITa JAEATETbHOCTH B IMPOIECCE Peau3allid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHLHON IEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOro 00IIeCTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX TIpaB M OOA3aHHOCTEH, yBakeHHWE 3aKOHa U
IIPABOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTHU MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TO3HIIMI0O TI0 OTHOIIEHHWIO K SIBJICHHUSIM
COBPEMEHHOM KM3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBHSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIOJCH ¢ pa3sHBIMU yOSXKIEHUSMHU, KYIbTYPHBIMHA [IEHHOCTSMH U COLUATBHBIM
MOJIOXKEHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B IIPOIECCE COBMECTHOIO BBIIIOJHEHHUS Y4eOHBIX,
MO3HABATENIBHBIX M UCCIEAOBATEIbCKUX 33J1a4, YBAXKUTECIHHOTO OTHOILICHUS K MHEHHIO
OTIIIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIeATEIBHOCTH;



2) NATPHOTHYECKOTO BOCTIUTAHUS

c(hOpPMUPOBAHHOCTH POCCHICKON IPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOILLIOE U HACTOSALIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIEIUIO U TAMATHUKAM PUPOJIbI, JOCTHKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pa3BUTHE OUOJIOTHH,
MOHMMAHUS 3HAueHUsi OWMOJOTMM B TO3HAHUM 3aKOHOB MPHUPOJBI, B >KM3HU 4YEIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUSI, STHUECKOTO MTOBEICHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTUPYSICh HA
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJMTEIISM, CO3JJaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSTHUS LIEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOUas 3CTETUKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMaHNE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) d¢wusuyeckoro BocnUTAHHUS, (POPMHMPOBAHUA  KYJIbTYPbl 310POBbA H
IMOIUOHAIBLHOIO 0J1AroNoJyYns:

MOHMMAaHWE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (3J0pOBOE MUTAHUE,
coOI0OZIcHHe TUTUEHHUYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynsipHasi (u3WYECKas aKTUBHOCTh), OEpEeXHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (pU3HUYECKOMY U TICHXUIECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOXKAIOIIUX 3JOPOBbIO U KU3HU JIIOACH;

OCO3HAHUWE TOCJIEICTBUI M HENMPHUSATUS BPEIHBIX MPUBBIUEK (YMOTPEOICHUS aTKOTOJIs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Yy, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYA0T00ueE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbLHON HAIIPABICHHOCTH,
CIOCOOHOCTh UHUITMUPOBATH, TNIAHUPOBATH U CAMOCTOSATEIBHO BBITIONHATH TAaKYIO IEATETbHOCTH;

MHTEpEC K pa3muyHbiM chepam mpodeccHoHATBLHON AESITeNTbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHEIH BBIOOp Oyaymieii mpodeccruu U peann30oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO U CaMOOOpA30BaHHUIO HAa TPOTSIKECHUU BCEH
KU3HY;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTHYECKHU 11e71eCO00pa3HOe OTHOIIEHUE K MIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMIle,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIEHUE YPOBHS OSKOJIOTMYECKON KYIbTYpBl: MPUOOpETEHHE OIBbITAa IUIAHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

0CO3HaHME INI00AIBHOrO XapaKTepa 3KOJ0rMYECKUX Ipo0sIeM U IyTel UX peleHus;

CHOCOOHOCTH HMCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
IpU PEHICeHUH MPOoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM IPUPOAONOIB30BaHUEM (COOIIOCHNE
IpaBUJ MOBEACHUs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTHUBHOE HEIPUATUE IEHUCTBHUM, NPUHOCAIIMX BpEI OKPYKAIOLIEH HPUPOIHOM cpene,
YMEHHUE TPOTHO3MPOBATH HEOIATOMPUSTHBIE YKOJIOTHYECKHE IMOCIEICTBUS MPEANPUHIMAEMBIX
JecTBUH M IPeOTBpallaTh UX;

HAJIMYME PA3BUTOrO HKOJOTHMYECKOTO MBILIUICHUS, SKOJOTHYECKOW KYyJIbTYpbl, OIbITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
[I03HABATEJIbHON, KOMMYHUKATHUBHOW M COLMAIbHOW IpPAKTUKE, TOTOBHOCTU K YYacTHUIO B
IPAaKTUYECKOHN 1eATeIbHOCTH SKOJIOTHYECKON HallPaBIECHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMHUPOBAHHOCT ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSL HAayKd M OOILIECTBEHHOM MpaKTUKU, OCHOBAHHOTO Ha JUAJIOIe KYJIbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE SI3BIKOBOM M UNTATENIBCKON KYJIBTYPBI KaK CPEICTBA B3aUMOIEHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKy OUOJIOTMM KaK HAayKH, OCO3HaHUSA €€ poiau B (OPMHUPOBAHHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpyKarolieM
MHUpe KaKk O €IUHCTBE NpUPOABI, YelIOBeKa U OoOIecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpPaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJII COBPEMEHHOM LMBWJIM3ALMU: O0eCIeueHus
HOBOT'O YPOBHS pa3BUTHs MEIMIIMHBI, CO3[JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YeJIOBEUECTBA, MOMCKA IyTeH BBIX0Ja U3 II100aIbHBIX
HKOJIOTMYECKUX NPOoOsieM U obecrieueHus rnepexoa K yCTOWYMBOMY pa3BUTHIO, PallMOHATILHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHWH B LIEJISIX MOBBIMICHUS 001
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTAaBHOW 4YacTH (DYHKIMOHAIbHOM
rPaMOTHOCTH O0y4aroumxcs, GopMUpyeMoil pu U3ydeHUr OUOJIOTHH;

NMOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHUS U aHalIW3a M OOBACHEHHs SBJICHUH
OKpY’KAIOIIEr0o MHpa M NPOMCXOJAMIMX B HEM H3MEHEHWH, yMEHHUE JaenaTb O0OCHOBAaHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIFHO HCIOJIb30BAaTh OWOJIOTUYECKUE 3HAHUS JUISL pEIleHUs
po6JeM B peaibHbBIX KU3HEHHBIX CUTYalLUsX;

OCO3HaHME IIEHHOCTU HAyYHOW JAEATENbHOCTU, FOTOBHOCTh OCYLIECTBIATh NMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAaHMM MO OHOJOIMH B COOTBETCTBUU C IKHU3HCHHBIMH
MOTPEOHOCTSIMHU.



MeTanpeamMeTHble pe3yabTaThl

MertarnpeMeTHbIe pe3yNbTaThl OCBOCHHUS y4eOHOro mpeamera «buomOrus» BKIIOYAIOT:
3HAYNMBIC JJIA q)OpMI/IpOBaHI/ISI MI/IpOB033peHI/I$I 06yan01u1/1xcs1 MG)KI[I/ICL[I/IHJII/IHapHLIe
(MeXmpeaMeTHbIE) O0IeHayYHbIE TIOHSTHS, OTPAXKAIOITUE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crieniprKy METOJIOB IMO3HAHUS, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIEAOBaHUEe, HAOIIOAEHUE, W3MEpPEHUE, SKCICPUMEHT W JPYTHX), YHUBEPCAIbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISATHBHBIC), 00CCIICUMBAIONINE
dbopmupoBanre (YHKIIMOHATBLHON T'PAMOTHOCTH M COLMAJIBHONH KOMIIETCHIIMH OO0YYaronuxcs,
CIIOCOOHOCTB 00yJarmuxcst HCII0IL30BaTh OCBOCHHBIE MEXIUCIUTIITUHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJIbHblE YyueOHbIE JAEUCTBUS B I103HABATEIbHOW U
COITMAIbHOM MPAKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMbl CPEIHEro o01iero odpazoBaHUs
TOJI’)KHBI OTpa)KaTI)Z

OByaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBbIe JJOrHYECKHE AeHCTBHS:

CaMOCTOSITENIbHO (POpPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HUCITIOJIB30BAThH HpI/I OCBOCHHNHN 3HaHI/II\/JI HpI/IéMBI JIOTHYCCKOT'O MBIIIJICHU S (aHaJII/I?,a, CHHTEC3a,
CpaBHEHHUS, KiIacCH(pUKALKMKM, OOOOIICHUS), PACKPHIBATh CMBIC OHOJOTHUYECKUX TOHSTHHA
(BBIIENATH UX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMOHSATUSMU);

OTIPENIETIATh 1LENN JeATeTbHOCTH, 3aJlaBas MapaMmMeTpbl W KPUTEPUU WX JIOCTHKEHUS,
COOTHOCUTH pC3y.]'IBTaTBI JACATCIIbHOCTH C ITIOCTAaBJICHHBIMU LICIIAMMU,

UCIIONIb30BaTh OMOJIOTMYECKUE TOHATUS ISl OObSCHEHUsS (AKTOB U SIBICHUN KUBOU
MIPUPOIBL;

CTPOUTH JJOTHUECKUE PACCYXKACHHUSI (HHIYKTUBHBIC, IEAYKTUBHBIE, TI0 AHATIOTUH ), BBISABIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUMS B paCCMaTPUBAEMBIX SIBICHUAX, (POPMYJIUPOBATH BBIBOABI U
3aKIIIOYEHUS

MPUMEHATh CXEMHO-MO/JIEIbHBIE CPEACTBA IS MPEACTABICHUSI CYILIECTBEHHBIX CBA3EH U
OTHOIICHUH B M3y4aeMbIX OMOIOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B pasanme I/IH(bOpMaIII/IOHHBIX HCTOYHUKAX,

pa3zpabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIINXCS MaTEPHATbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEISM,
OIICHHUBATH pI/ICKI/I HOCHG}ICTBI/Iﬁ JACATCIIbHOCTH,

KOOPJMHUPOBAaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.

2) 6a30BbIe MCCIEA0BATEIbCKHE IeHCTBUS:

BIIQJICTh HABBIKAMHU Y4YEOHO-HCCIICOBATEIHCKON M MPOCKTHOM NEATEILHOCTH, HAaBBIKAMH
pazpemieHusi mpobIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIHLHOMY IOUCKY METOJIOB
pemeHI/m HpaKTquCKHX 3ajJa4, HpI/IMeHeHI/IIO paBJII/I‘-IHI:IX MCTOAOB ITIO3HAHUA,

WCIIOJIB30BaTh PAa3JIMUHbIC BUJBI ACATEIHHOCTH MO TOJYYCHHIO HOBOTO 3HAHUS, €r0
WHTEPIPETAINH, MPEeoOpa3oBaHUI0 W MPUMEHEHHUIO B YYEOHBIX CHUTYyAIUSAX, B TOM YHCIIC MPHU
CO3JaHUHN y‘-Ie6HI>IX " COILIUAJIBbHBIX HpOCKTOB;



(opMHpOBATh HAYYHBIA THUIl MBIIUICHHS, BIAJETh HAYYHOW TEPMHHOJIOTHUEH, KIIFOYEBBIMU
MOHATUSMH U METOAAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOPa30BAaTENbHOU NEATEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISBIIATh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3MpOBaTh 3ajadyy, BbIJBUIATh
TUIOTE3y €€ PELICHNUs, HAXOJUTh apIryMEHTBHI JUIS JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUH, 3a71aBaTh
napamMeTpsl ¥ KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh [IOJyYEHHBIE B XO/1€ PEILICHUS 3a/1a41 Pe3yJIbTaThl, KPUTHUECKHU OLICHUBATh
UX JOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLICHKY HOBBIM CUTYallUsM, OLEHHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh IIEJICHANIPABICHHBIN TOMCK IMEPEHOCa CPEACTB M CIIOCOOOB JCHCTBUS B
npo¢eCCHOHATILHYIO Cpeay;

yMeTh IEpPEeHOCUTh 3HAHHWA B  IIO3HABATEJIIbHYID M  IPAKTUYECKYI0  00JIacTH
KHU3HEIEATEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00J1aCTei;

BBIJIBUT'aTh HOBBIE WJEM, NpPE/Ularatb OpPUTMHAJIbHBIE IOJXOAbl U PEUICHUS, CTaBUTh
npoOJIeMbl U 33Ja4uu, IOMyCKaroIUe aJbTepHATUBHbIE PELICHHUS.

3) padora ¢ unpopmaumeii:

OpPUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHMKAX HH(MOpMAIUH (TEKCTe Yy4eOHOTO Mmocoowms,
HAY4YHO-TIOMYJISIPHON JMTepaType, OMOJOTMUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(MOPMALMIO pa3lIWYHBIX BHJIOB U (opM
NPEJICTaBJICHUS, KPUTUIECKH OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTHBOPEYHBOCTH;

dbopMymHpoBaTh 3ampOChl M TMPHUMEHSATh PazIHMYHBIE METOJABI INPH IOHCKE U O0TOOpe
O6uonornyeckoit MHGopMaIy, He0OX0IUMOH /7S BHIIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HMCIIOJIB30BAHUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy MpeACTaBiIeHUS OHOIOrHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsl, TaOIMILIbI, PUCYHKH U IPYToe);

UCIOJIb30BaTh HAy4HbBII S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OMOIOTHYEeCcKOM
uHpOpMannel: TPUMEHITh XUMHUYECKHe, (PU3MYecKrne U MaTeMaTHYeCKHe 3HAKH M CHMBOJIBI,
dbopmyrel, a0OpeBUATypy, HOMEHKJIATypy, HCIOJb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HATIISAHOCTH;

BJAJ€Th HABBIKAMU PpACHO3HABAHUS M 3alIMThl WHGpOpMANUK, HH(OPMAIIMOHHON
0€30MacHOCTH JIUYHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYILECTBIISATh KOMMYHHKAIIUK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WINA JIUCKYCCHU TI0 CYIIECTBY OOCYXKIaeMOl TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BBHICKA3bIBATh
CYXJICHUS OTHOCHTEIBHO BBIMIONHEHUS TMpeIaraéMoi 3aJadd, YYHUTHIBATH WHTEPECH U
COIJIACOBAHHOCTH MO3ULIUH IPYTUX YYaCTHUKOB JIMAJIOTa WM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIC CpEICTBa OOLICHMs, TMOHUMATh 3HAUYEHHE COLMAIBbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYyallUH, yMETh CMAT4aTh KOH(QJIUKTHI U
BECTH [1€PErOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHS M B3aMMOJICHCTBHSA, MOHHUMATh HaMEpPEHUS
JPYTUX JIOACH, MPOSIBIATh YBAXKHUTEIHHOE OTHOIICHUE K COOCCEHUKY U B KOPPEKTHOH (opme
(opMynHpOBaTh CBOU BO3PAXKEHNUS;



pa3sBEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIOJB30BAHUEM SA3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

IOHUMAaTh M HMCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHON pabOThI IpU
peleHnH OMOIOTnYecKoi MpodsieMbl, 0OOCHOBBIBAaTh HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMOAEHCTBHS NIPH PEILICHUH y4eOHOM 3aauu;

BbIOMpaTh TEMATUKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BBIBaTL M KOOPIMHUPOBATH
JIEHCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUUIaH JEHCTBUM, PACIIPEAEIIATH POJIA ¢ Y4ETOM MHEHUM
YYaCTHUKOB, 00CYK/IaTh pe3ybTaThl COBMECTHOU PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAKJOr0 Y4aCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 Pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBbIE IPOEKTHI, OLIEHUBATh UJEH C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IMO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B PAa3IMUHBIX CHUTyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpAKEHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJIbHBIMHU PeryIsTHBHBIMH 1eHCTBUSIMU:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJOrMYECKUE 3HAaHUS [UI BBIABICHHUS NpoOJIeM M HUX pELIeHHUs B
KU3HEHHBIX M YUE€OHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI 1IEI€BbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JIEUCTBUAX M IMOCTYNKAaX MO OTHOIICHUIO K >KHUBOM MPUPOJIE, CBOEMY 3JI0POBBIO U 310POBBIO
OKpPYXKaIOIINX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBIE 3aJayll B OOpa30BATEIHHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIFHO COCTABJIATH IJIaH pPelIeHHs MpoOiIeMbl ¢ YIETOM MMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLIEHUBATh MIPUOOPETEHHBIH OIBIT;

Croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM APYAULIUU B Pa3HBIX 00JIaCTSIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAESTEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLIGHKU CUTYalllH, BBIOOpA BEPHOTO PEIICHMS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHS 110 UX CHIKEHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTHUX IIPHA aHAJIA3€E PE3YJIBTATOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATb MOTHBBI U ApIYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YNIbTaTOB AEATEIbHOCTH;



IPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OILINOKHY;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMU APYrOro 4eI0BEKa.
IIpenmeTHble pe3yJIbTaThl

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonorun Ha 6a30BOM YpOBHE
BKJIIOYAOT creruduueckue aias ydeOHoro npenmera «buonorus» HaydHble 3HaHMS, YMEHUS U
CHocoObl JEMCTBUIM 1O OCBOCHMIO, HMHTEpPHpPETAMUd U IPEeoOpa3OBaHUIO 3HAHWM, BHJbI
JESATEIIbHOCTH 1O IOJYyYEHUI0 HOBOTO 3HAHMS M NMPUMEHEHMIO 3HAHUN B Pa3IMUHBIX Y4eOHBIX
CUTYallUsX, @ TAKXKE B PEAJIbHBIX JKU3HEHHbBIX CUTYalLlUsAX, CBA3aHHBIX ¢ Onosorueil. B mporpamme
IPEIMETHBIE PE3yJIbTaThl IPEACTABIEHBI 110 roJaM 00yUeHHs.

[IpeameTrHbIe pe3yabTaThl 0CBOCHUA YueOHOTO npenmeta «buonorus» ¢ 10 knacce n0omNKHBI
OTpaxkaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJM OHOJOIMM B CHCTEME HAayyHOI'O 3HAHUSA
€CTECTBEHHbIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ouonoruu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKA IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/AEpKaHHE OMOJIOrMUECKUX TEPMUHOB U MOHATHUN: )KU3Hb, KIIETKA,
opranusM, MeTabomn3M (0OMeH BeleCTB U MpeBpalleHre SHEPTUH ), TOME0CcTas3 (CaMOoperysuus),
yYpOBHEBasi  OpraHu3alusi  JKMBBIX  CHCTEM, CaMOBOCHpPOHU3BEIEHUE  (PEHnpOIYKIIMS),
HACJIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U PAa3BUTHUE;

yMEHHUE u3jaraTb OHOJOTMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHas,
[EHTpaJibHasl JIoTMa MOJeKy/IsipHoW Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKACHUSI KyIbTYpHBIX pacTteHuil H. U.
BaswuiioBa), onpenenars rpaHuLlbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE Ba/leTh METOJaMM Hay4HOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJOTMYECKOrO
DKCIEPUMEHTA, BBIIBM)KEHUE THMIIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXAY HCCIELyEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX PpEe3yJbTAaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBIIEISATh CYHIECTBEHHBIE NMPU3HAKM BUPYCOB, KJIETOK NPOKApPHOT U JYKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: 0OMEHa BEIECTB U
MpeBpalleHus] SHEPruu B KIETKe, (OTOCHHTE3a, IMIACTUYECKOrO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTEe3a, MUTO3a, Mel03a, OIIOIOTBOPEHHS, PA3MHOKEHUSI, NHIUBUAYAIBHOIO Pa3BUTHS
opraHusma (OHTOIe€He3);

yYMEHUE NPUMEHSTh MOJTy4YE€HHbIE 3HAHUS Ui OOBSCHEHUs OMOJOTMYECKHX IMPOLECCOB U
SBJICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIIEeHUI B TOBCETHEBHOM KU3HHU C LENbIO O0eCcTieueHust
0€30MacCHOCTH CBOEro 3JI0POBbS M 370POBbSl OKPYXKAIOLIUX JIIOJEH, COOMIOJEHUS HOPM
IPaMOTHOTO TOBEJIEHUSI B OKpYXaolleil NpUpoIHON cpeae, MOHMMaHUE HEOOXOIMMOCTH
UCTIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Ul pallOHAIBLHOTIO
MPUPOIONOIB30BAHUS;

YMEHHUE pellaTh 3JIEeMEHTapHbleé TIE€HETUYEeCKHE 3aJayd Ha MOHO- M JAUTHOpHIHOE
CKpeIIMBaHKe, CLIETUICHHOE HAClIeI0BaHUE, COCTABIATh CXEMbl MOHOTHOPUHOTO CKPEIIMBAHUS
JUIsl TIpEe/ICKa3aHusl HacleA0BaHUs IPU3HAKOB Y OPIraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPATOpPHBIE M MpPaKTHYECKUEe paboThl, COONIOAATh MpaBuia MpU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

yYMEHUE KPUTHUYECKH OILIEHMBATh M WHTEPHPETHPOBATH HMH(OPMAIUIO OHOIOTHYECKOTrO
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa



MaccoBOW MH(pOpMaIK, HAYYHO-TIONYJISIPHbIE MaTepUallbl), STUYECKHE aCHEKThl COBPEMEHHBIX
UCCIICIOBaHMI B OMOJIOTUH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3[aBaTh COOCTBEHHBbIC NHCbMEHHBIE M YCTHBIE COOOIIeHHUs, 0000Imas
Ouosornyeckyro HMHGOpPMALMIO M3 HECKOIBKMX HCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpenmeTrHbIe pe3yabTaThl 0OCBOCHUA YueOHOTO npenmeta «buonorus» ¢ 11 knacce n0OIKHBI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOrMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B (D)OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKA IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COEpP)KaHUE OMOJIOTMUECKUX TEPMUHOB U MOHATHUI: BUJI, TOIYJISILINSA,
reHoOHA, SBONIONMS, [BWXKYIIUME CHIBI ((aKTOpbl) 9SBOJIOLUHU, MPUCIOCOOIECHHOCTD
OpPraHu3MOB, BHJI000pa30BaHHE, OKOJIOTUYECKHE (AKTOPBI, JKOCHUCTEMa, MPOAYICHTHI,
KOHCYMEHTBI, PeYIIEHTHI, IENH MUTaH!s, YKOJOrHYecKas mupaMua, OnoreomneHos, onocgepa;

yMEHUEe Wu3/arate Ouosnorndeckue Teopuu (3BomonMoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPHs IBOJIIOLIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoblieBoro cxoacrea K. M.
bapa, uepenoBanus rinaBHbIX HampasieHud u myted somonuu A. H. CesepuoBa, yueHus o
ounoctepe B. U. BepHaickoro), onpenensTh TPaHUIIBl UX TPAMEHHUMOCTH K )KUBBIM CHCTEMaM;

yMEHHUE Ba/leTh METOJaMM HAy4HOro NO3HAaHUS B OMOJIOTMU: HAOJIIOJCHUE M OIMCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJOTMYECKOrO
OKCTIEPUMEHTA, BBIJBIDKEHUE THUIIOTE3bI, BBISIBICHHE 3aBHCHUMOCTH MEXIY HCCIECAYEMBIMU
BEIMYMHAMH, OOBSCHEHHE TIIONYyUYEHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX TOHSTHA,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BBIBOBI HA OCHOBAaHMM MOJIYYEHHBIX Pe3yJIbTaTOB;

YMEHUE BBIIENSATH CYIIECTBEHHbIE TPU3HAKH CTPOEHUSI OMOJOTMUECKUX OOBEKTOB: BUJIOB,
MOMYJISIIAA, TPOJIYIEHTOB, KOHCYMEHTOB, PEIYIEHTOB, OHOTCOIEHO30B U HIKOCHUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOW  HM3MEHUMBOCTH, €CTECTBEHHOrOo  0TOOpa,
BU000pa30BaHus, NMPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOIMYECKMX (DaKTOPOB Ha
OpraHu3MBl, IEpeHOCa BEIIECTB U IOTOKAa YHEPTUU B IKOCUCTEMAX, aHTPOIOT€HHBIX H3MEHEHHH B
HKOCHUCTEMAaxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OWOTCOXMMHYECKHX IUKIOB B
o6uocdepe;

yMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HAHUS Ui OOBSCHEHUs OMOJOTMUYECKHX IMPOLECCOB U
SIBJICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOMN KU3HHU C 1I€JIbI0 00eCTIeYeHUs
0€30ITaCHOCTH CBOETO 3[I0POBbS W 3/I0POBBSl OKPYXKAIOIIUX JFOJCH, COOMIOACHUS HOPM
TPaMOTHOTO TIOBENICHHSI B OKPYXAMOIIEH NPUPOMHON cpeae, MOHMMaHUe HEO0OXOIMMOCTH
UCTIOJIb30BaHUS JOCTHKEHHH COBPEMEHHOM ouonoruu JUIst panroHaIbLHOTO
PUPOIONIOIB30BAHNUS;

YMEHHUE pelIaTh JJIEMEHTapHbIE OMOJOTHYECKHE 3a/laud, COCTABIISATH CXEMBI IepeHoca
BEIIECTB U SHEPTUH B 3KOcUcTeMax (IL[eMH MUTaHUs);

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE padOThl, COONIOAATh MpaBHia MPU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHUE KPUTHUYECKH OLIEHUBaThb M HHTEPIPETHPOBATH HMH(OpMAIUIO OHOJIOTMYECKOro
COJIepKAHUsA, BKIIIOYAIOLIYIO IICEBAOHAYYHbIE 3HAHMSA W3 Pa3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW WH(OpPMALMK, HAYyYHO-TIOMYJSPHbIE MaTepualibl), paccMaTpuBaTh TIJI0OAIBHBIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3UILIHUIO;



YMEHHE CO3/1aBaTh COOCTBEHHBIE MHCHbMEHHBIE U YCTHBIE COOOIIEHUsA, 0000mas
OMOJOTUYECKYI0 HMH(POPMAIIMI0 W3 HECKOJBKHUX WCTOYHHKOB, TPAMOTHO WCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 kaace
KonuyecTtBo | DiieKTpOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM 4yacoB (undposbie)
n/n NMPOrpamMMbl oOpa3oBaTejibHbIE
Bcero
pecypchl
1 buonorus kak Hayka 2 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
2 JKuBbie cucTeMbl M X OpraHu3anus 1 BuGmmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKUH COCTaB U CTPOCHUE 8 bubnnoreka [JOK
KJICTKH https://m.edsoo.ru/7f41c292
4 JKusHenesTenbHOCTh KIIETKHU 7 bubmorexa [JOK
https://m.edsoo.ru/7f41¢c292
5 PasMHOXEeHHE M MTHAMBUAYAIbHOE 4 bubnuorexa [JOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
5 HacnencrBeHHOCTH M U3MEHUYUBOCTD 9 bu6mmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
;| aemm— O ,  Dowosaiok
https://m.edsoo.ru/7f41c292
[IpomexxyTouHas arrecranus
OO611ee KOJIMYECTBO YacOB 10 MTporpamme 34
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11 kiaace

KonuyecTtBo | DiieKTpOHHBIE
No /i HanmeHnoBaHue pa3ae/ioB U TeM 4acoB (uudposBbie)
NPOrpamMmbl o0pa3oBaTe/bHbIE
Bcero
pecypcsl
bubmuoreka [JOK
1 JBOTOIOHHAS GHOTOTH 10 https://m.edsoo.ru/7f41cc74
9 BoO3HUKHOBEHNE U pa3BUTHE )KU3HU 9 bubmmorexa [IOK
Ha 3emie https://m.edsoo.ru/7f41cc74
3 Opranu3Msl ¥ OKpyKarolas cpeaa 6 bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa 1 SKOJIOTUUECKHE 9 bubnmoreka [JOK
CHCTEMBI https://m.edsoo.ru/7f41cc74
OO0111ee KOJIMYECTBO YacOB IO MPOTrpamMme 34
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Y4eOHO-MeTOANYECKOE O0ecnedyeHne 00pa3oBaTeILHOIO Mmpoiecca
Oobs13aTesibHBIE YUeOHbIe MATEPUAJIBI VISl YYEHUKA
* buonorus. O6mas 6uonorus, 10 knace/ Cusornazos B.U., Araponosa 1.b., 3axaposa E.T.,
OO611ecTBO ¢ OTpaHUYEHHOM OTBETCTBEHHOCTHIO «/[[PODA»; AKIinoHEpHOE 001IIECTBO
«M3parenscTBO «lIpocBemenue»

* buonorus. O6mas 6uonorus, 11 knacc/ CuBornazos B.1., Aradonosa 1.b., 3axapoBa
E.T., O6mmecTBO ¢ orpaHMYeHHOI OTBETCTBEHHOCTHIO «[IPODAY; AKiimonepHoe oo11ecTBO
«M3natenpcTBO «IIpocBerieHne»

MeToanuyecKue MaTepuaJbl 1JIsl YIUTEIA

HudpoBbie 00pa3oBaTe/ibHbIE PeCypPChl M pecypchbl CeTH HHTEPHET
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