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MHNOSACHUTEJIbHAS 3AIIMCKA
Pabouass mporpamma yueOHOro mpenMera «bBHOJOTUS» COCTaBlIeHA B COOTBETCTBUHU C
TpeOOBaHUSIMU K pe3ysibTaTaM oOcCBOeHUs (enepanbHOi 00pa30BaTEIBHOM MPOTPAMMEBI
cpemHero oomiero oopa3oBaHus

[Ipu pa3paboTke mMporpaMMmsbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY ISl ONPENEICHUs
NOJIX0/0B K (OPMHUPOBAHMIO COAEpKaHUS ydeOHOoro mnpeamera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3yNnbTaToB OOyueHUsi U TpeOOBaHUN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
o0UIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOLUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHETO
obmiero obpaszoBanusi B Poccuiickoit @enepanun, a TakxKe MOJIOKEHUS O crienu(uke OUOIoTuH,
e 3HAUYCHUU B TO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHHUU CYIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorinacHO Ha3BaHHBIM IMOJIOKEHHSIM, OIpPEIeIeHbl OCHOBHBIE (DYHKIIUU MPOTPAMMBbI
1o OMOJIOTHH U €€ CTPYKTYypA.

[Iporpamma no Guosioruu 1aéT MpecTaBieHrue O LEesiX, 00 001el cTpareruu o0y4eHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYalOIIUXCS CcpeAcTBaMu ydeOHoro mpeamera «buomnorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpPY, paclpeleieHHue Io
paszenaM U TeMaM, PEKOMEHJIYEMYIO I1OCJIEI0BAaTEIbHOCTh U3yUeHUsl y4eOHOro marepuaia ¢
Y4€TOM MEXIIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKA 00pa30BaTEIbHOIO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYarOINXCA.

B mnporpamme 1o OHONIOTMU TakKe YYMUTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMbIM
JUYHOCTHBIM, METANpEeJMETHBIM U MPEAMETHBIM pe3yiabTaTaM o0O0y4deHus B (POpMUPOBAHUU
OCHOBHBIX BHOB yu4€OHO-TIO3HABATEIHLHOMN JIEATEILHOCTH/y4eOHBIX TEUCTBUN 00yYaIOIIUXCS 110
OCBOCHMIO COJIEpKaHMsI OMOJIOrMYECKOro 00pa30BaHUsL.

B nporpamme mo 6uosnorun (10-11 kmaccel, 6a30BbIif YpOBEHb) peaM30BaH MPHUHIIUII
IIPEEMCTBEHHOCTH B HW3Y4YeHHHM Ouosioruu, Omarojgapst 4eMy B HEW NpocMaTpuBaeTCs
HAIpPaBJIEHHOCTh HA PAa3BUTHE 3HAHWM, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOI'O
MHUpPOBO33PEHHUSI, LEHHOCTHBIX OpPUEHTALMM  JUYHOCTH, HKOJIOTUYECKOTO  MBIIIJIECHUS,
MPEJICTAaBICHU O 3J0pOBOM 00pa3e JXKU3HU U OEpeKHbIM OTHOILIEHHEM K OKpYXKaromleH
npupoaHoil cpene. IlosToMy Hapsay ¢ u3ydeHHEeM OOLIEOMONIOrMUECKUX TEOpUM, a TakKkKe
3HAHUHN O CTPOCHUHU JKUBBIX CUCTEM PAa3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX
MPOIIECCOB B MporpaMMe MO OWOJOTMM YAENEHO BHUMAaHHE HCIIONIH30BAHUIO MONYyYEHHBIX
3HaHWI B TTOBCETHEBHOM XM3HU JJIS1 PEIICHUS MPUKIAJHBIX 33/1a4, B TOM YKCIe: TPOGUIaKTUKA
HACJIEICTBEHHBIX ~ 3a00JIeBaHUN  4YeNoBeKa, MEIAMKO-TEeHETHYECKOr0  KOHCYJIbTUPOBAHUSA,
000CHOBaHHUS HKOJIOTHUYECKHU 11€J1eCO00pa3HOro MOBEACHUS B OKpYXKarollel MpUpOIHOMl cpene,
aHaJIn3a BIMSHUS XO3AWCTBEHHOM JESITENbHOCTH YEJIOBEKa Ha COCTOSHHUE NPUPOAHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHUMAHHs K MPUKIAIHONW HAIMPaBICHHOCTH y4eOHOTO
npenMera «buonorus» MpoAUKTOBaHO HEOOXOIUMOCThIO 00ecnedeHUs YCIOBHUM Ui peuieHus
OJIHOM M3 aKTyaJIbHbIX 33/1a4 MIKOJBbHOTO OMOJIOrHYecKOro o0pa3zoBaHus, KOTOpasi Mpenoaaraet
dbopMupoBaHHE Y OOYYArOIIMXCS CIIOCOOHOCTH aTalnTHPOBATHCS K M3MEHEHUSM TUHAMHYHO
pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMsS 3aHUMAaeT BakHOe MecTo. OHa
obecrieunBaeT (HOpPMHUPOBAHHE y OOYJAIONIUXCS TPEACTABICHUN O HAayYHOW KapTHHE MHpA,
pacumpsieT 1 00001aeT 3HaHUs O )KUBOM MPUpPOE, €€ OTIIMYUTENbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alMi M 3BOJIIOLMH, CO3Ma€T YCIOBUS [JIsi: TMO3HAHMUS 3aKOHOB YKUBOW MPHUPOIBI,



dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
YKU3HU, IKOJIOTUIECKOTO MBIIIIJICHHS, [ICHHOCTHOTO OTHOIIICHUS K KUBOU MIPUPOJIC U YETIOBEKY.

Bonpmioe 3HaueHwe OWONOTHS WMEET TAaKXKe JJs PEIIeHUS BOCIMUTATENBHBIX U
pa3BUBAIOIIMX 33/1a4 CpeHEro oluiero oopazoBanus, coryanuzanuu odydaronmxces. M3yuenue
Ouoaorun obOecrnieunBaeT YCIIOBUS TUISE (dbopMupoBaHUs UHTEIJICKTYaIbHBIX,
KOMMYHHKAITUOHHBIX W HWH(QOPMAIIMOHHBIX HABBIKOB, 3CTETHYECKON KYJIBTYPBHI, CIIOCOOCTBYET
WHTETpaIM OWOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMU U3 JIPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe M0JI0KEHUS O ITpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» CcoCTaBUIM OCHOBY U ONpENENICHUS MOAXOJ0B K OTOOpy U
CTPYKTYPUPOBAHUIO €T0 COJIEPKAHUS, TIPEACTABICHHOTO B IPOrpamMMe 10 OHOJIOTHH.

OT160p conepxkanust yueOHoOro npenmera «buosorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIOLTUECS JOKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HAUUMbIe Uil (POPMUPOBAHUS OOIIECH KYIbTYpHhI, ONpeaesIoIIie
a/ICKBaTHOE TIOBEJICHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBAHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUECKOU AesTelbHOCTH. Oco00€ MECTO B 3TOM cHUCTEMEe 3HAHUUN
3aHUMAIOT 3JEMEHTHl COJIEpP)KaHUs, KOTOpble CIyKaT OCHOBOM uis  (QOpMUpPOBaHUS
MPEJCTaBICHU O COBPEMEHHOH eCTeCTBEHHO-HAyYHOW KapTHHE MHpa U IEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIIUX T'yMaHU3AIHH OMOJIOTHYECKOT0 00pa3OBaHMs.

CrpyKkTypupoBaHHe COJepKaHus y4eOHOro MaTepuasia B NpOrpamMMme MO OHOJIOTHU
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTSX
JKUBOM TPUPOJIBI, O €€ YpOBHEBOI OpraHM3aliil U HBOJIOLHMU. B COOTBETCTBUM C 3THUM B
CTpYKType y4eOHOro mpenmera «bHOIOTHs» BBIIEIEHBI CIESIYIOIINE COJIEPKATEIbHBIE JIMHUU:
«buonorus kak Hayka. MeTopl HAY9HOTO MO3HaHM», «KileTka Kak OMOIoTHYecKasi CHCTEMA,
«Opranu3m Kak Ouonoruyeckas cuctemay, «CuctemMa U MHOroodpasue OpraHH4ecKOro Mupay,
«OBOIIOLINS KUBOH MPUPOABI», «IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Llens m3ydyenuss ydueOHoro mpenmera «buomorus» Ha 06a30BOM ypOBHE — OBIIAJICHUE
00yJalOIMUMHUCS 3HAHUAMH O CTPYKTYPHO-()YHKIIMOHAIBLHOW OPraHU3alliid J>KUBBIX CHCTEM
pa3HOro paHra u mpuoOpeTeHrne YMEHHUI UCIOB30BaTh 9TU 3HAHMS ISl TPAMOTHBIX JIEHCTBH B
OTHOIIEHUH 00BEKTOB KMUBOW TIPUPOJIBI U PEILICHUS PA3IUYHBIX KU3HEHHBIX MPOOIIEM.

JocTmwkenne nenu wu3ydeHus ydeOHoro mpemmera «buomorus» Ha 06a30BOM ypOBHE
o0ecTIieuynBaeTCs pEeHIeHHEM CIISTYIOIINX 33 1au:

OCBOCHHE OOYYaIOIIUMHUCA CHCTEMbl 3HAHUH O OHOJOTMYECKHX TEOPHUSAX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBWiIaX, CIYKallUX OCHOBOW HaJsi (OpMUPOBAHUS
NPEJCTAaBICHUH O E€CTeCTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HayJyHOTO ITO3HAHWS,
CTPOCHUHU, MHOTO00pa3sHMH W OCOOCHHOCTSAX JXHMBBIX CHCTEM pa3HOTO YPOBHS OpraHH3allHy,
BBIIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dbopMupoBaHHe Yy OOYYarOIIMXCS MMO3HABATEIbHBIX, MHTEIUICKTYalbHBIX W TBOPYECKHUX
CIOCOOHOCTEH B TpoIlecce aHalN3a JaHHBIX O ITyTSIX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3TIISIOB,
UJICH U TIOJIXOJIOB K M3YYEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpTaHHU3AIIH;

CTaHOBIIEHHE Yy OOydJarommxcsi oOmmeil KymbTyphl, (YHKIMOHAIBHOH TPaAaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIECHUBATH SIBICHUS OKPY)KAIOIIETO MHUpA >KUBOU MPHUPOJIBI Ha
OCHOBaHUU 3HAHUH U OMBITA, MOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopmupoBaHHe y OOYyYarONIUXCS YMEHUW HLTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKHUX
3HAHWA B TMPAKTUYECKOW MACSITETLHOCTH YEJIOBEKAa, PAa3BUTHU COBPEMEHHBIX MEIMIIMHCKHIX
TEXHOJIOTUI U arpoOHOTEXHOJIOT HiA;



BOCMHUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIOBEKOM >KUBOW MPUPOJIBL,
HE00X0IMMOCTH OEpEXHOTO OTHOLICHHUS K HEH, COOMIOIEHUS] STUYECKIX HOPM IIPU MPOBECHUH
OMOJIOrMYECKHUX MCCIICIOBAHUM;

OCO3HAHHE LIEHHOCTU OMOJIOTMYECKUX 3HAHWM JUJIsl TIOBBIIMICHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYPBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

IPUMEHEHNUE NPUOOPETEHHBIX 3HAHUN W YMEHUN B IOBCEIHEBHOM »XU3HU ISl OLICHKU
MOCJEICTBUI CBOEH JEATENIbHOCTU IO OTHOIICHHIO K OKpYXKamIel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHUE U COOJIOICHHE Mep TPODHUIAKTHKY 3a00IeBaHUT.

B cucteme cpennero obuiero oopazoBanus «buonorusy», nzydaemas Ha 0a30BOM YpOBHE,
SBIISICTCA 00SI3aTEIbHBIM yYEOHBIM TNPEAMETOM, BXOJSIIMM B COCTaB MPEIMETHOH 0OO0JIacTH
«EcTecTBEeHHO-HAYYHBIC MTPEIMETHIY.

s n3ydyenust 6uonoruu Ha 6a30BOM YpOBHE CpeJHEro o0Iero oopa3oBaHUsl OTBOAUTCA
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnonorus kak Hayka.

buonorus xak Hayka. CBsi3b OHMOJIOTHM C OOLIECTBEHHBIMH, TEXHMUYECKUMH U JPYTUMH
€CTEeCTBEHHBIMU HayKaMu, (uiocoueit, 3TUKOM, ACTETUKOW W mpaBoM. Ponp Ouonoruu B
(GbopMUPOBAHNUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CrucreMa OMOJ0rH4ecKUX HayK.

Mertobl O3HAHUS )KUBOW MPUPObI (HaOMI0IEHUE, SKCIIEPUMEHT, ONMCaHUe, U3MEPEHHE,
KJaccu(uKaus, MOIEIMPOBAaHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

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

Tabnuubl 1 cxembl: «MeTobl TO3HAHUS JKUBOU MIPUPOIBD».

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

[Tpaktueckast pabotaNe 1. «Mcmonb3oBaHMe pAa3IUYHBIX METOAOB NpPU HU3YYEHUU
OHOJOTHYECKIX 0OBEKTOB.

Tema 2. 7KuBble cucTeMbl H HX OPraHU3AIHSA.

Xusele cucteMbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouosioruu. OTiauume >KHUBBIX
CUCTEM OT HEOPraHUYECKOU MPHUPO/IbI.

CpoiicTBa OumocucteM M HX pa3HooOpasue. YPpOBHU OpraHu3aluu OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  MONYJSIHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTreo1eHOTHYECKH), OMOC(hEPHBI.

JdemoHcTpaumnu:

Tabmuupel u cxembl: «OCHOBHBbIE NPHU3HAKU KHU3HU», «YPOBHU OpraHM3aIMM >KUBOU
IIPUPOIBI».

Oo6opynosanue: moaens Monekybl JJHK.

Tema 3. XuMH4YeCKHUil COCTaAB M CTPOEHUE KJIETKH.

XWMHMYECKMH  COCTaB  KJIETKM.  XUMHYECKHE  DJIEMEHTHI: MaKpO3JIEMEHTBHI,
MHUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHBIE BEILIECTBA.



@yHKIMH BOJIBI M MHUHEpAJIbHBIX BeEIIECTB B KieTke. [lognepxaHue OCMOTHYECKOrO
OasaHca.

benku. CocraB u ctpoeHue 0enKkoB. AMHUHOKHUCIOTE — MOHOMEpBI OenkoB. HezameHnumele
U 3aMEHHUMblE AMHUHOKHCIOTHL. AMHUHOKHUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYJNbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUUHAS CTPYKTypa). XHUMUYECKUE
cBoiicTBa OenkoB. buonorudeckue GpyHKIIMN OEITKOB.

@epMmeHThl — OHonoruyeckre karaiam3aropbl. CTpoeHue ¢epMeHTa: aKTUBHBIM LIEHTP,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunpl. OTinuusi  QepMEeHTOB  OT
HEOPraHWYECKHUX KaTalln3aToOpOB.

VYrieBonbl: MOHOCaxapubl (MJII0K03a, pudo3a U 1e30Kcupudo03a), Aucaxapuisl (caxaposa,
JIAKTO3a) W TMOJIMCaxapuibl (KpaxMas, TJIHKOTeH, MeJUToio3a). buomornyeckue QyHKInUM
YTJIEBOJOB.

Jlunmuaer:  Tpurmunepuabl, dochonunuabl, crepouasl. [ 'mapodribHO-TUAPODHOOHBIC
cBoiicTBa. buonornueckne GyHkuuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OCIKOB M JIUIHIOB KaK
HMCTOYHHUKOB YHEPTUHU.

Hyxneunoseie kucnotel: JJTHK u PHK. HykneoTuasl — MOHOMEpBI HYKIIEUHOBBIX KUCIOT.
Crpoenue u ¢yukiun JJHK. Crpoenne u ¢dynxuuu PHK. Bunet PHK. AT®: ctpoenue u
(GyHKIHH.

[{uronorus — Hayka o kierke. Kilerounass Teopus — npUMeEp B3aUMOJCHCTBHS UACH U
¢dakTOB B HAYYHOM MO3HAHUH. METO/Ibl U3yUCHHUSI KIETKH.

Knetka kak nenoctHas xuBasi cuctema. OOmme nNpu3Haky KIETOK: 3aMKHYTasi Hapy»KHas
MemOpaHa, monekyinsl JIHK kak reneruueckuii anmnapar, cuctemMa CHHTe3a Oelka.

Tunsl KIETOK: 3yKapuoTHYeckas M IpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUs
MpoKapuoTUYeCKOU KieTku. Kinetounas crenka 6akrepuil. CTpoeHHE dYKapuOTHUECKON KIETKH.
OcCHOBHBIE OTIMYUS PACTUTEIHHON, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHl KJIETOK — KJIETOYHAs CTEHKA, TIIUKOKAIMUKC, UX (PYHKIUU.
[nazmatuueckass memOpana, €€ cBoiictBa W ¢yHKuuu. [luromnazma u e€ opraHoUbL
OnnomeMOpannbie opranouas! kinetku: JIIC, anmapat ['onbmku, mu3zocoMsl. [lonyaBToHOMHEBIE
OpraHoOW/bl KJIETKH: MHUTOXOHJPHUH, IuacTUibl. [IpoucxokaeHne MUTOXOHAPUM W TUIACTHI.
Bunel nnactun. HememOpaHHble OpraHOUIbl KIETKU: PUOOCOMBI, KIIETOUHBIM LIEHTP, LIEHTPUOIIH,
pecHUYKH, KryTuku. OyHKIIMU opraHOUI0B KIIeTKH. BritoueHus.

SAnpo — perynsaTopHsIii 1eHTp KiIeTku. CTpoeHue sjpa: saepHas o00I0uka, Kaprora3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcIoOpT BEIIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpeneneHre XMMHYECKHX DJIEMEHTOB B HEXHBOW MPUPOJACH,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOU MTPUPOJIEN.

Tabmumel u cxembl: «[lepuomuyeckas TabmuIa XMMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJbI», «bruocuHTe3 Oenka», «CTpoeHne MoeKyibl 6enka», «Ctpoenue pepmeHTay,
«Hyxnennoseie kucnotel. [JHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHYECKOM
KIeTKW», «CTpOeHHE XUBOTHOM KIIETKW», «CTpOEHHE pPACTUTEIbHOU KIETKu», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE siIpa KIETKW», «Y TIeBOAbY, «JIMIuab».



OOGopynoBaHHe: CBETOBOM MHKPOCKOI, OOOpYyJAOBaHWE JJIsi TPOBEICHUS HAOJIOICHUM,
U3MEPEHUH, SKCIEPUMEHTOB, MUKPOIIPENApaThl PACTUTEIBHBIX, KUBOTHBIX U OaKTEepPHAILHBIX
KJIETOK.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTopnas pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (pepMEeHTOB (Ha
MIpUMEpe aMIJIa3bl UM KaTalasbl)».

JlaGopatopuast padora Ne 2. «M3yueHue CTpoeHUs KJIETOK PACTCHHM, >KUBOTHBIX U
OaxkTepuii Mo/l MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ' KuzuenessreJLHOCTDL KJICTKH.

OOMeH BemecTB, WIM METa0oMu3M. ACCUMWIISAIUS  (TUIACTUYECKHA OOMEH) U
JUCCUMUJIISALINS (SHEPreTUUeCKUil 0OMEH) — JIBE€ CTOPOHBI €IMHOIO TMpoliecca Mmetadbonusma. Posb
3aKOHOB COXPAHEHUs BEIIECTB U YHEPTUU B MIOHUMAHUHN METa0OIU3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPOGHBIN U reTeporpodHsblid. Pons pepmeHTOB B 00MEeHE
BEIIIECTB U MIPEBPAIICHUH YHEPTUU B KIIETKE.

®otocunre3. CBeroBas u TeMHOBasg (a3pl orocunTeza. Peaknum ¢doTocunTesa.
OddextuBHOCTh PoTOCHHTE3a. 3HAUEHUE (POTOCHUHTE3A AJIs )KU3HU Ha 3emiie. BrnusHue ycnoBuii
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUI.

XemocuHTe3. XEMOCHHTE3UPYIOIIUE OaKkTepuu. 3HAYCHHE XEMOCHHTE3a JIs KU3HMU Ha
3emuite.

OHepretuyeckuii oOMeH B  KjeTke. PacmienseHue BeIIECTB, BbIJACIEHUE U
AKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl S3HepreTudeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimopoaHoe oOKuCIeHHE, WIM KJIETOYHOEe JbixaHue. OKHUCIUTENIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHUECKOTO OOMEHA.

Peakuuu wmarpuunoro cuHTte3a. [eHetnueckas wundopmarmus u JHK. Peamuzanus
TeHeTUUYECKON HH(popMaIKu B KieTke. ['eHeTHuYecKuit KOA U ero CBOMCTBa. TpaHCKpUNLIUS —
maTpuuHblid cuHTe3 PHK. Tpancnsuus — Ouocunres Oenka. Jransl TpaHciasuuu. Konuposanue
aMUHOKUCIIOT. Ponb pubocom B GuocuHTe3e Oernka.

Hexnerounsle ¢opmbl xu3Hu — Bupycbl. Hctopust otkpeitus BupycoB (. MU.
WBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO IIUKIa BUpYcoB. baktepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKAa, BbI3bIBAEMbIE BUpYycaMu. Bupyc nMMyHoAeduUIINTa YeTOBEKA

(BUY) — Bozoymutens CIIMJla. OOpartHas TpaHCKpHUIIMsA, peBepTaza W HUHTErpasa.
[TpodunakTrka pacnpocTpaHeHHs] BUPYCHBIX 3a00ICBaHHIA.
JleMoHCTpanum:

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

Tabmumpt w  cxembl: «Tunel  mutasus», «Metabonuzm»,  «MUTOXOHAPHUIY,
«QHepreTuueckuil oomMen», «Xmoporutact», «Porocunres», «Ctpoenue JIHK», «Ctpoenue u
¢yHkunoHupoBanue reHa», «CuHTe3 Oenka», «leHermyeckuii  kon», «Bupyce,
«baktepuodarn», «Ctpoenne u xu3HeHHbIM 1wk Bupyca CIIW]/la, OGakrepuodaray,
«Pemmukanms JJHK».

Ob6opynoBanue: Monenu-anmiukanuu «Yasoenue JJHK u tpanckpunims», «buocuntes
6enkay, «CTpoeHue KIeTKu», Moenb cTpykTypsl JTHK.

Tema 5. PazMHoKeHN€e M HHAUBUIYAJbHOE PAa3BUTHE OPTaHU3MOB.

Krerounslii 1WKIJI, WM JKU3HEHHBIM UK KiIeTku. MuTepdaza m muto3. Ilpomecchr,
npoTekaromue B uHTEpdaze. Permmmkanus — peakunss marpuyHoro cunte3a JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBII Habop — KapuoTuil. JIUMIOMIHBIA M TaIUIOMIHBIA XPOMOCOMHBIE



HaOopbl. Xpomatuasl. LluTonoruueckre OCHOBBI Pa3MHOKEHHSI U MHIMBUIYaJbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muro3. Cragum muto3a. I[lpouecchl, MpoucXonslive Ha pa3HbIX
CTaAUsAX MUTO3a. BUOIOrMYecKuil CMBICII MUTO3A.

[Tporpammupyemasi rubesb KIETKH — aloInTo3.

@opMbl  pa3MHOKEHHsSI OpPraHM3MOB: Oecroioe ©  mojoBoe. Buuel  Oecrnonoro
pPasMHOKEHUS: JeJICHHE HAJBOE, MOYKOBAHUE OIHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHuE,
BEre€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHME OPraHU3MOB, €r0 3HAYEHUE IS
CEJIEKLIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYUS OT OECIoI0ro.

Meiio3. Craguu meiosza. [lporeccel, nmpoucxoasnime Ha cragusx meinos3a. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIcia 1 3HaYEHUE MEH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losoBBIE Kene3bl:
CEeMEHHUKU M suyHHKH. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTO30H,
SUIIEKJIETKa) — crepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTpOCHHUS SHUIECKICTOK U
crepmaTo3onaoB. Omioaorsopenue. Ilaprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpHUOHAIBHOE pa3BUTHE (SMOpPUOTEHE3).
Otansl AMOPHOHATFHOTO PAa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: APOOJIEHWE, TacTpYJISIHS,
opranoreses. IlocramOpuonaibHOe pa3BuTHe. THUNbl MOCTIMOPHOHAIBHOIO PA3BUTHUS: IPSIMOE,
HenpsiMoe (IMYuHOYHOE). BiusHue cpelnbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pa3Butne pacrenuil. OHTOT€HE3 IBETKOBOIO PacTEHUS: CTPOEHUE CEMEHH, CTaJANU
pa3BUTHSL.

JleMoHCTpanum:

Tabmuupl u cxembl: «@OpMbI pa3MHOXKEHUST OPraHU3MOBY, «/IBOIHOE OMIIOOTBOPEHHUE Y
LBETKOBBIX pacTeHUu», «BereraTuBHOE pa3MHOXEHUE pPAacTeHU», «JleleHne KIeTKu
Oaktepuity, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHE XPOMOCOMBI», «KIIETOUHBIM LMK,
«Pemmukanus JTHK», «Mwuto3», «Meio3», «IIpsmoe u Henpsimoe pa3ButHe», «l'ameToreHes y
MJIEKONIMTAIOIINX U YeJI0BEKa», «OCHOBHBIE CTaJUN OHTOTEHE3A».

OOGopynoBaHue: MHKPOCKOM, MUKpomnpenapatbl «CriepMaTo30uabl MIIEKOTMHUTAOIIETOY,
«lifuexnerka Miekonurarouero», «KapuokmHe3 B KIETKAax KoOpellka JyKa», MarHuTHas
MoJenb-anmiankanus «/lenenue knetku», moaens JJHK, moaens meradazHoil XpOMOCOMBI.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopaTtopnas paborta Ne 3. «HabGmromenne MuTo3a B KJIETKaX KOHUYMKA KOPEITKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

JlaGopatopHass pabora Ne 4. «l3yyeHHe CTpOEHHS IMOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HaciiencTBeHHOCTHh M U3MEHYUBOCTH OPIaHU3MOB.

[Ipenmer u 3agaum reHeTuku. Mcropusi pa3BuThs TeHETHMKH. Poib UUTOIOTMH |
HMOPHOJIOTHN B CTAHOBJICHUHU T'€HETHKH. Bkian poccuiickux u 3apyOeXHbIX YUEHBIX B pa3BUTHE
TeHeTUKU. MeToabl TEeHeTHKH (THOPUAONOTHYECKUN, LUTOTCHETHYECKUH, MOJEKYISpHO-
reHeTnyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckass CMUMBOJIMKA, UCTIONb3yeMas B
CXEMax CKpEIIMBaHUH.

3aKOHOMEPHOCTH  HACJEIOBaHUS  IPU3HAKOB, yCcTaHOBJIEHHble [.  MeHnnenem.
MoHorubpuaHoe CKpeuBanue. 3aKoH eMH000pa3usi THOPUIOB NepBOro nokojeHus. [IpaBuio



JIOMUHUPOBAHUA. 3aKOH paclleruieHus MNpu3HakoB. [umore3a uumcToThl ramer. I[losHoe u
HETIOJHOE JOMUHHUPOBAHUE.

JuruOpunHoe  CKpelmMBaHWE. 3aKOH  HE3aBUCHMOTO  HACJICIOBAaHUS  TPU3HAKOB.
[{uToreHeTnyeckne OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUA. AHAJIM3UPYIOLIEe CKpellMBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS [IIsl ONIPEIeIeHHs TEHOTUIIA OCOOU.

CueruienHoe HacienoBaHue mnpusHakoB. PaGora T. Moprana 1o cuelIEHHOMY
HAaCJICIOBAHUIO I'eHOB. HapyleHne cuerieHns: TeHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasI TEOPUS HACJIEACTBEHHOCTH. [ eHeTHYeCKre KapThl.

I'enetnka nosa. XpoMOCOMHOE OIpEAENIEHHE 10JIa. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3Mmbl. HacnenoBaHwe NpPU3HAKOB, CUECIUICHHBIX C
MIOJIOM.

N3meHunBOCTh. BUibl ”3MEHUMBOCTHU: HEHACIIECTBEHHAs U HacyeICTBeHHas. Poiib cpenbl
B HEHACIIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(PUKANUOHHOW H3MEHYHBOCTH.
Bapuanvonsslii psn 1 BapuanuoHHas kpusas. Hopma peakuuu npusnaka. KosmuecTBeHHbIE H
KaueCTBEHHbBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(PHKAIIMOHHON N3MEHUYHNBOCTH.

HacnenctBenHasi, Wi reHOTUNWYECKasi, U3BMEHYMBOCTh. KoMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 u TmOJNIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM M3MEHUMBOCTH. MyTalliOHHAs
W3MEHUYMBOCTh. Kimaccuukammsi MyTranuii: TeHHBIE, XpPOMOCOMHBIC, T€HOMHBIC. YacroTa M
MPUYUHBI MyTaliii. MyTareHHble (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIICICTBEHHOM
n3menunBocty H. M. BaBunoga.

BuesinepHas HacneCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetnka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI TEHETUKH YeEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJIEKYJISPHO-
reHeTuyeckuid. CoOBpeMEHHOE OIpeAeNieHHEe TEeHOTHUIIA: IOJHOT€HOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIUPOBaHUE, B ToM uucie ¢ nomoiuipio [1[[P-ananusa. HacnenctBenHsie 3a0oneBaHus
YeJOBEeKa: TeHHble Oone3Hd, OO0Je3HM C  HACJIEACTBEHHOM  IPEApacIoioKEHHOCTHIO,
XpoMocoMHBIe OoisiesHu. ComaTudeckue H TeHepaTuBHbie MyTaluu. CTBOJOBBIC KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a >KU3HH, NUATHOCTUKU, MPO(UIAKTUKH U JICYCHHS] TeHETUYECKIX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYIbTUPOBAaHUE. 3HAUCHHE MEAUIIMHCKOW TEeHETHKU B
MPEIOTBPAIIEHUH U JICUCHUHN T€HETHYECKUX 3a00JIEBaHHI YeTIOBEKaA.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.

Tabmumpl 1 cxembl: «MOHOTHOPUIAHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKash OCHOBAY,
«3aKOH pacUICIUICHUs] W €ro IUTOI€HETHYECKas OCHOBa», «3aKOH YHCTOThI TaMET»,
«durunbpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Mero3», «B3anmoneincTsie ajielIbHbIX I'€HOBY, «I €eHeThnuecKue KapThl paCTEHUMN, )KUBOTHBIX
1 4YesnoBekay, «l'eHeTuka moJiay, «3aKOHOMEPHOCTH HACIEIOBAaHMS, CHEIJIEHHOTO C IOJOMY,
«Kapuotunel denmoBeka W JKUBOTHBIX», «Buasl wu3MeHumBOoCcTHY», «MoaudukanmoHHas
W3MEHUYUBOCTHY, «HacnemnoBanue pesyc-dakropay, «['eHeTnka rpymnm KpoBu», «MyTalnoHHAsS
W3MEHYUBOCTBY.

Ob6opynoBanue: Monenu-anmiukauun «MoHoruOpuaHoe ckpemuBanue», «HemnomaHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapar «J/Ipo3oduna» (Hopma, myranuu GopMbl KPBUTLEB U OKPACKH Tena), repoapuit
«I"opox moceBHOW».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:



JlaGopaTtopnast padota Ne 5. «3ydeHue pe3yabTaToB MOHOTUOPUAHOTO U JTUTHOPUIHOTO
CKpEIIUBAHUS Y IPO30(HITBI HA TOTOBBIX MUKpPOIIPENapaTax.

Jlaboparopuas pabota Ne 6. «M3ydeHre MOAUPUKAITMOHHON H3MEHYUBOCTH, TIOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaGopatopnas pabora Ne 7. «AHamu3 wMyrauuid y JApo30(uIbl Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIHU3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesnexkuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi KaKk HayKa U MpOIECcC. 3apoxIeHUE CeNeKIMU U qomecTukanusd. Yuenue H. U.
BaBmiioBa 0 I[EHTpax NPOUCXOXKIEHUS M MHOT000pas3wsi KYIbTYPHBIX pacTeHuid. LleHTpsl
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IITaMM.

CoBpeMeHHbIE METOJbI CelIeKIUU. MacCoBblii U WHIAMBUAYAIbHBIA OTOOPHI B CENEKLIUU
pacteHuid u kuBOTHBIX. OlIeHKa 9KcTephepa. bIN3KOpPOACTBEHHOE CKpEIIMBaHUE — MHOPUIAMHT.
Uucrass nunug. CkpeumBaHue YHMCTBHIX JUHUN. ['ereposuc, winum rubpuaHas cuja.
HeponctBenHoe ckpemmBanne — ayrOpumuHr. Otman€éHHas TuOpuau3anus W e€  YCHeXH.
HcKkyccTBeHHBIM MyTareHe3 W IMOJIYy4YeHUE MOJUIUIONJ0B. JIOCTHIKEHHUSI CEJeKUUU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oTpaciib NPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTanbl CO3JaHHS
pexomOunantHoii JIHK u Tpancrennsix opranusmoB. Kiierounas wunxenepus. Knetounsie
KyJlIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHME M JTudeckue mnpobiembl. MO -
TEHETUYECKU MOAU(PUIIUPOBAHHBIC OPTAHU3MBI.

JeMoHCcTpauu:

[Toptpetsr: H. U. Basunos, U. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHoB.

Tabmuiel U cxeMmbl: kKapta «LIeHTpBI MPOMCXOXKIAEHUS W MHOTOOOpa3usl KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpunuzamus», «Paborer akamemmka M. @. HWeanoBay, «llomumnonaus», «OOBEKTHI
ouorexHonorun», «Kinerounele KynbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M TEPEHOC
TEHOB, XpPOMOCOM.

OOGopynoBaHue: MYJS KU TUIOAOB W KOPHEIUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».

JlabopaTopHblie U NIpaKkTHYeCKHe padoThI:

Okckypcusi«OCHOBHBIE METOABl U JOCTHKCHHS CENEKIMM PACTeHUW W KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035ICTBO, 1a00paTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. IBoTIOIIHOHHAS OMOJIOTHS.

[Ipennockuiku BO3HMKHOBEHHS 3BOJIIOIIMOHHOW TEOPUHU. DBOJIIOIMOHHAA TEOpUs U €€
MECTO B OMOJIOTUU. BinsiHrE YBOIIOIIMOHHOM TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBugerenbcTBa HBoMONUU. [laneoHTOMOrMYeCKHne: MOCAEAOBATEIbHOCTh MOSIBICHUS
BUJIOB B NMaJICOHTOJIOTMYECKOM JIETOIHMCH, Nepexoanble ¢popMmbl. buoreorpaduyeckue: cxoacTso
U paznuare GayH U HIop MaTepUKOB U OCTPOBOB.

DOMOPHOJIOTHYECKHE: CXOJICTBA U Pa3jIvuus SMOPHOHOB DPa3HBIX BUIOB IMMO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTMYHbIE, PYAUMEHTAapHbIE OpPTaHbI,



aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJICTBO MEXAHH3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTEH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBHHU3MA.
JIBIOKyliMe CHJIbl  3BOJIIOLMU  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IIpH
OTrPaHUYEHHOCTH PECYpCOB, HeOonpeenéHHas HW3MEHYMBOCTb, OOprOa 3a CylIecTBOBaHME,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bosmonuu (CTO) u e€ oCHOBHBIE TIOJI0KEHUS.

Muxpossomtonus. [Tomynsanus kak equHUIA BUA U 3BOTIOLUH.

JBmwxymme cuibl ((hakTophl) 3BOJIIOLUM BUAOB B NpHpoJe. MyTallMOHHBIM mpoluecc U
KOMOWHATHBHAsT HM3MEHYMBOCTh. [lomynsiuoHHble BONHBI W Jpeld reHoB. M3omsauus u
MUTpanus.

EcrectBeHHbIif 0TOOp — Hampabistomuil ¢aktop 3Bomonuu. PopMbl eCTEeCTBEHHOTO
otbopa.

[Tprcnoco0IeHHOCTh OPraHMU3MOB KaK pe3ysbTaT dBoJtonun. [Ipumepsr npucnocoOienuit
y OpraHu3MoB. ApoMop( 03Bl U HINOATATITAIIHH.

Bun u Bunoo6pazoBanue. Kputepun Buma. OcHoBHble (DOpMBI BUA000Pa30BaHUS:
reorpapuueckoe, 3K0JI0rHueCcKoe.

MakposBomtonus. PopMbl IBONIONUU: (PrIIeTUYECKAs], THUBEPreHTHAs, KOHBEPTreHTHasd,
napajuienapHasi. HeoOpaTuMocTh 3BOMTIOIMH.

[IpoucxoxaeHnne  OT  HECNEUUATH3UPOBAHHBIX  IMPEIKOB. [Iporpeccupytomias
crienuanu3anus. AJanTuBHAs paJaualus.
JdemoHcTpaumuu:

[Toprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkens, . Mromnep, A. H. CeBepros.

Tabmuubl u cxembl: «Pa3BUTHE OpPraHMYecKoro wmupa Ha 3emiey, «3apobIiu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbel OOppOBI 3a  CYIIECTBOBAHHUEY,
«EctectBennbiii  oTOOp», «MHOrooOpasue copToB pacTeHui», «MHoroobpasue Mopos
KUBOTHBIXY, «[Tomynsauuuy, «MyTanuoHHas U3MEHYUBOCTbY, «ApomMopdo3bI»,
«Mnnoanantanumny», «OO0mas nereHepanusy, «JBwxymme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectsus Y. lapsuna», «bopsba 3a cymiectBoBanue», «lIpucrnoco0neHHOCTh
opranu3MoBy, «I'eorpaduueckoe BupooOpa3zoBaHue», «IKOJIOTUYECKOE BUI000pa30BaHUEY.

O6opynoBaHue: KOJJIEKIUSI HACEKOMBIX C Pa3IMYHBIMHU TUIIAMH OKPAacKH, HAbOp MII0A0B U
ceMsiH, KoJuteKuus «[Ipumepsl 3alIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MoJieNlb «OCHOBHBIE
HaIpPaBJIEHUS IBOJIOLNNY, 00bEMHAs MoJeNb «CTpOeHKE TOJIOBHOTO MO3Ta MMO3BOHOYHBIX ).

buoreorpapuyeckas kapra Mupa, KouieKuus «QPOpMbl COXPaHHOCTH HCKOIAEMBIX
KUBOTHBIX U pacTeHUil», Mojenpb ammiukaius «llepekpéct XxpoMocomy, BIaXXHbIE MpenapaTsl
«Pa3Butne Hacekomoro», «Pa3BuTHe JnATYIIKM», MUKporpenapar «/Ipozodunay (HOpMa,
MyTalu# (POPMBI KPBIITHEB U OKPACKH TETIa).

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopnass pabora Ne 2. «OnucaHue NPUCTIOCOOJIEHHOCTH OpraHu3Ma Hu €
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KU3HU HA 3eMuie.

JloHay4Hble TPEACTaBICHUS O 3apOXKIECHUM >KU3HU. HaydHble TUIIOTE3bl BO3ZHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMus. XUMHUYEcKas IBOJIONUS. AOHOTeHHBIH CHHTE3
OpPraHMYECKHUX  BEIIECTB U3  HEOPraHMYECKMX. OKCIEPUMEHTAIbHOE  IOATBEP)KACHUE



XUMUYECKOW 3BoJonK. HadanbHble 3Tambl Ouonorudeckoit sBostonun. ['unoreza PHK-mupa.
dopmupoBaHrue MEMOPAHHBIX CTPYKTYpP M BOSHUKHOBEHHUE MPOTOKIETKHU. [IepBbIe KIETKH U UX
sBOIIONMA. DOPMHUPOBAHKUE OCHOBHBIX I'PYIIT )KUBBIX OPraHU3MOB.

PazButne ku3HM Ha 3emsie 1o 3pam W nepuomaMm. Karapxeid. Apxeickas u
npoTepo3oiickast dpel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHHCKUHA, OpPJIOBUKCKHUH,
CUJIypUICKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3so30iicKas 3pa U €€ IepuoAbl: TPUACOBBIN, FOPCKUH, MEJIIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepuo/ibl: ajJeoreHOBbINA, HEOT€HOBBIN, AaHTPOIIOT€HOBBI.

XapakTepucTuKa KiIuMara M IeOJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pPacCTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud u KUBOTHBIX. [losiBieHHe,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OoTpa)keHue 3BOIOUUU. OCHOBHBIE CHCTEMAaTHYECKUE
CPYIIIBI OPraHU3MOB.

OBojronusl 4elnoBeKka. AHTpONOJOrus Kak Hayka. Pa3BuTue npeacTaBiIeHUH O
IIPOUCXOXKACHNUN YesloBeKa. MeTo/ibl 3yueHus: aHTpororene3a. CxoAcTBa U pa3indusl 4eJoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHUE YEIIOBEKa.

JBuwxymme cunbl  (pakTopsl) aHTpomorenesa. HacnencTBeHHass W3MEHYUMBOCTh U
ecTecTBeHHbIN 0TOOp. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYJIUN TpYAa, MBILUICHUE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAIONUTEKH, UEIOBEK yMeEJblil,
YenoBek npsaMmoxonasmuid, YenoBek HeaHaepraibckui, Yenoek pasymubid. Haxonaku
MCKOIIaeMbIX OCTATKOB, BPEMsI CYILLIECTBOBaHMS, 00JAaCTh pacnpoOCTpaHEHHs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OONBIIKE pachl: €BpPOINEOHaHas (eBpa3uiickas), HEerpo-
aBcTpajoujHas  (9KBaTOpUANbHAs), MOHTOJOWUIHAS  (a3MaTCKO-aMepuKaHckas). YepTsl
MPUCTIOCOOTIEHHOCTH TMPEACTaBUTENEH YeNOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JleMoHCTpanum:

[Toptpetsr: @. Penu, JI. [Tactep, A. Y. Onapusn, C. Munnep, I'. FOpu, Y. /lapsus.

Tabmuupl u cxembl: «Bo3uukHoBeHue COTHEYHON cHUCTEeMbI», «Pa3BUTHE OpraHUYecKoro
mupa», «PacturenbHas kieTrka», <« KuBoTHas kietkay, «lIpokapuoTuyeckass KIETKay,
«CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOECHUS
YeNoBeKa U YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHYECKUX HAXOJIOK
MPEKOB COBPEMEHHOIO0 4YeloBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBpPEMEHHBIE J0N», «UenoBedueckre pachl».

O6opynoBanne: wmynsiku —«lIpoucxoxaeHue denoBeka» (OIOCTHI  aBCTpPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKA WIK U300pakeHUss KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIoBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebiia), reoXpoHOJIOTHYecKas: TabauIa,
KOJUTEKIHs «DOpPMBI COXPaAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHIN.

JlabopaTopHble U NpaKkTHYecKue padoThl:

[Tpaktuyeckas padora Ne 1. «/3yyeHHne UCKOMAEMbIX OCTATKOB PACTEHHM U KUBOTHBIX B
KOJUIEKIIUAX».

DKCKypcHsi «IBOJIIOIUS OPraHMYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIN WITH
KpaeBeAueCKUil My3eil).

Tema 3. Oprann3msl 4 OKpPY:KaKIAs cpeaa.



OKoJorusi Kak Hayka. 3aJayd W pas3ielibl AKOJOrMU. MEeTOoabl JKOJIOTHYECKUX
UCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeapl ~ oOuTaHMs  OpPraHM3MOB:  BOJHAas,  HAa3€MHO-BO3JylLIHas,  IOYBEHHas,
BHYTPUOpPraHU3MEHHas!.

Okonoruyeckue (axropsl. Kiaccudukanus skonorndeckux (akropoB: aOMOTUYECKHE,
OMOTHYECKUE U AaHTPOIIOTEHHBIE. J[eCTBUE SKOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QaKTOpBl:  CBET, TEMIIEpPAaTypa, BIAKHOCTh. DOTOMEPUOAU3M.
[TpucnocoOieHns opraHu3MoB K JeHCTBUIO aOMOTUYECKHUX (paKTOPOB. bruonoruueckue puTMsl.

buornueckue ¢dakroppl. Buasl OMOTHYECKMX  B3aMMOJEHCTBHMH:  KOHKYpEHLHS,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, koomepanus, MyTyaaTu3M, KOMMEHCATU3M
(KBapTHUPAaHCTBO, HaXJEOHUYECTBO). AMEHCAIM3M, HEHUTpanu3M. 3HauYeHHEe OHOTUYECKHUX
B3aMMOJICHCTBUH JJIS CYILIECTBOBAHUS OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYEeCKHE XapaKTepUCTUKH momyasiuuu. OCHOBHBIE TIOKA3aTelad MOIMYJISALUU:
YHUCIIEHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, NPUPOCT, Murpauus. JuHamuka
YUCJIEHHOCTH MOMYJISIIUY U €€ peryJssiusl.

JdeMoHcTpanum:

[Toptpetsl: A. I'ymOonpat, K. ®@. Pynbe, O. I'ekkens.

Tabmuubr n cxemsl: kaprta «[Ipupoaasie 30HbI 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«®Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH MONYJISLUU
uHOy30pun-Tyhenbkn», «Ilumessie nemnm».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlabopaTtopHnast pabota Ne 3. «Mopdomoruueckre 0COOEHHOCTH PACTEHUI U3 PA3HBIX MECT
oOUTaHUY.

JlaGopatopHas pabota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktnyeckas padora Ne 2. «IToacuér mIoTHOCTH MOMYISIIUNA Pa3HBIX BUIOB PACTEHUI.

Tema 4. Coo01mecTBa U IK0JIOTHYECKHE CUCTEMBbI.

CooOmiectBo  opranu3MoB  —  OuoneHo3. CrTpykrypsl — OuOLl€HO3a:  BHJOBas,
NpOCTpaHCTBEHHas, Tpouueckas (mumeast). Bunpsl-noMmuHanTsl. CBsi3U B OHOLIEHO3E.

Okonoruyeckue cuctembl (dkocuctemsl). [loHsTHe 00 3KOCHCTEME M OHOreoleHo3e.
OYHKIMOHAIbHBIE KOMIIOHEHTBl HAKOCUCTEMBI: TMPOAYLEHTHI, KOHCYMEHTBI, PpEIYyLEHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPrHMM B 3KocucTeMe. Tpoduueckue (MHILEBHIE) YPOBHU
skocuctembl. IlumeBbie nenu u cerd. OCHOBHBIE ITOKa3aTeNd 3KOCHCTEMBI: OHoMacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpPaMHJbL: HPOAYKIMM, YUCIEHHOCTH, Ouomacchl. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOpPEryJIaLus, pa3Butue. Cykieccus.

[IpupoaHble 3KOCHUCTEMBI. ODKOCHCTEMBI O03€p M pPEK. DKOCUCTEMA XBOMHOTO WM
LIMPOKOJINCTBEHHOTO JIECA.

AHTPONOTreHHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOO3KOCUCTEMBI. buosnoruueckoe u
XO03SCTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasznoobpaszue kak (akTop ycroumBoCcTH dKocucTeM. CoXpaHeHHe OMOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6muocdepe. I'panuibl, coctaB U CTpykrypa Ouocdepsl.
KuBoe BemectBo m ero ¢ynkmuu. OcobeHHOCcTH OMochepsl Kak riao0aqbHONH AKOCHCTEMEI.
JlunamMmuueckoe paBHOBecHEe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOT€OXMMHYECKHE LMKIBI 3JIEMEHTOB (YyIriiepoaa, a3oTa).
3oHanpHOCTH OuOChepsl. OCHOBHBIC OMOMBI CYIITH.



YenoseuecTBo B Onochepe 3emiin. AHTpONOTCHHBIE U3MeHeHus B onocdepe. [mobanpHbIC
HKOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBoBaHHE MPUPOIBI U YeraoBeuecTBa. CoxpaHeHne OMOpa3Ho00Opasmsi Kak OCHOBA
ycroiunBocty Onocepsl. OCHOBA PALMOHATIBHOIO YIPABICHUS NPUPOAHBIMU PECYpCaMM U MX
ucnosb3oBaHue. JloCTHKeHHsI OMOJIOIUU M OXpaHa MPUPOIBL.

JdemoHcTpaumuu:

[Toprpetsr: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

TabGmuupl u cxemsl: «llumeble nenu», «buoneHos: cocraB u cTpykTypa», «IIpupogHsie
coobuiectBa», «llemn mnuranusy, «OKojoruueckas mnupamuaa», «buocdepa u yenoBex»,
«JKocUCTeEMa IIMPOKOJUCTBEHHOIO Jeca», «IJKOCHUCTEMa XBOMHOro Jieca», «buoueHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINIOT€HHbIE BO3JEHCTBUS HA IPUPOLYY,
«BaxkHeilime MCTOYHMKM 3arpsi3HEHUs BO3/AyXa M TPYHTOBBIX BO», «llouBa — BakHeilmas
coctaisiolas ouocheps», «PakTopsl Aerpagannu nousy, «IlapHukoBeli 3¢ hexT», «DPakTopbl
PaZnoaKTHBHOTO 3arpsi3HeHus Onocdepbl», «Obmas cTpykrypa duocdeps», «Pacrnpoctpanenue
XKHU3HU B Omocdepe», «O30HOBBIN dKpaH Ouocheps», «KpyroBopor yrieponga B Ouocheper,
«KpyroBopot a3ota B mpupoae».

Ob6opynoBanue: MO/JIeJIb-aNIIIUKALHS «Tunuunsle OMOIIEHO3bD», repbapuii
«PactutenbHpie  cooOmiecTBay, Koulekuuu — «buonenos», «BpeauTtenn = BakHEHIIMX
CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp», TrepOapuM ¥ KOJUIEKIIMM pPACTEHUHM U KUBOTHBIX,
INPUHAAJISKAIINE K pa3HbIM 3KOJOTMUYECKUM IpynnaM oxHoro Buja, Kpacnas kaura Poccuiickoit
Denepanun, H300paskeHNsI OXpaHIEMbIX BUI0B paCTEHUH U KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA BA30BOM YPOBHE CPEJJHET'O OBIIIET'O OBPA3OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
00y4aroIMMUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pEe3yJIbTaTOB OCBOCHMS HpeaMera «buosorus» BblIEIEHBI
CIICAYIOIIME COCTAaBIIAIONIME: OCO3HAHUE OOYYAIOUIMMHUCA  POCCHHCKOM  Ipa)KIaHCKOM
WJCHTUYHOCTH — TOTOBHOCTH K CAMOPA3BHUTHIO, CAMOCTOSITEILHOCTH M CaMOONPEACIICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OHWOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXACHHUI JTUYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIUIUN pPa3BUTHUS
OMOJIOTMYECKOT0 3HAHWS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOJACTBOBATHCS B
cBOCH JACATCIIBHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MpucCymumMunu CUCTEMC
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LI€JIM U CTPOUTD KU3HEHHBIC IIJIAHBI.

JInuaoCTHBIC pE3yiabTaTbl OCBOCHUA IMPEAMCTA «bnonorusy JOCTUI'alOTCA B CIAHUHCTBC
y‘Ie6HOﬁ M BOCIHUTATEIBHOH ACATCIIBHOCTH B COOTBCTCTBUHM C TPAAULIMOHHBIMU pOCCI/IfICKI/IMH
COIIMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMHM, IPUHITHIMHA B
oOmiecTBe MpaBUJIaMH U HOPMaMHU MOBEACHUS M CIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCITMUTAHUA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHGI\/'I o3 JIMYHOCTH, IMAaTpUOTU3MaA,
YBaXEHMSI K 3aKOHY M IIPABOIOPSAIKY, YEIOBEKY TPyZAa U CTapLIEMY ITOKOJECHHUIO, B3aMMHOIO
YBaXEHHS, OEpPEeKHOT0  OTHOIIEHHUS K  KyJAbTypHOMY  HACIEIUI0 W TPAAULIUIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JImuaOCTHEBIC PE3YyIbTAaTbl OCBOCHUSA y‘I€6HOFO npeamera «buoorus AOJDKHBI OTpaXXaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJCTBOBATHCA CHOPMHUPOBAHHONW BHYTpPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPUEHTAlMW, TO3UTHUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIeCTBa,
paCiupC€HUC KHU3HCHHOI'O0 OIIbITa W OIbITa ACATCIBHOCTU B IPOLECCE pCaln3allii OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCITATATEIBHOMN ACATCIIBHOCTH, B TOM YHCJIC B 4aCTHU:

1)rpaaancKoro BOCHUTAHUS:

c()OPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYYAroIIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB H 065[33HHOCT6171, YBAXXCHHUEC 3aKOHA U
MPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JaHUU YUEOHBIX MPOCKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITTOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TO3HMIIMI0 TI0O OTHOIIEHWIO K SBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€

YMCHUC YUYUTHIBATDH B CBOUX ,Z[GﬁCTBHSIX HGOGXOI[I/IMOCTB KOHCTPYKTUBHOI'O
B3aMMOJICHCTBUSA IO/ ¢ pa3HBIMU YOKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAIIbHBIM
MTOJIOKEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX U UCCIEIOBATENbCKUX 3a/lay, YBAXKUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIIMIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM I€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKOM IPAKIAHCKONW UICHTHYHOCTH, TATPHUOTHU3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHOMN, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOAHOMY HACIEIUI0 M MaMATHUKAM IPUPOJBI,
JIocTKeHusIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJICEHUE W pPa3BUTHE
OHMOJIOTUH, TOHUMAaHU 3HAY€HUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHas yOSKIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHUIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlMI0 U NMPUHUMATH OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS IEHHOCTEH CEMEHHOMN XM3HU B COOTBETCTBUM C TPAJUIIMSIMHU HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOYAs ICTETUKY ObITAa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MOHUMaHNE SMOIIMOHAIBHOT'O BO3/IEUCTBUS KUBOM MPUPOBI U €€ EHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISAThH
KauecTBa TBOPYECKOM JIMYHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIUOHAJIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHHE U pealn3alis 3J0pOBOro U 0e30MacHOro o0pasa KU3HM (30pOBOE MUTAHHE,
COOJTII0ICHNE TUTUEHUYECKUX TPABUI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIBIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3MYECKOMY U MICUXHUYECKOMY 3I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AIKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTD K TPYAY, OCO3HAHKE IIEHHOCTH MacTepCcTBa, TPYI0I00ue;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON M COLMATIbHON HAIIPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TAaKyHO
JIeATETbHOCTb;



UHTEpEC K pa3nuyHbIM cepam mpodeccrnoHalbHON AesTeNbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaTn30BhIBaTh COOCTBEHHbIC KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCEi
KU3HU;

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOJAE KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITAa IUIAHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX MOCJIEICTBUM ISl OKPYKaIOIEel CpeIbl;

OCO3HAHME TTI00ABHOTO XapaKTepa KOJOTHYECKUX MPo0IeM U IyTel UX PeLIeHuUs;

CHOCOOHOCTH HCIIOJIB30BATh MPHOOpPETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelIeHUU MPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI TOBEJEHUSI B MPHUPOJE, HANpPaBICHHBIX Ha COXPAaHEHHWE PABHOBECHS B JKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENpUATHE JEHCTBUN, NMPUHOCALIMX BPEI OKpYKAIOMIeW MPHPOTHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE HKOJIOTMUECKUE MOCIEACTBUS MPEITPUHUMAEMbIX
NENCTBUI U MIPeIOTBPALLATh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYJIbTYpHI, OIBITA
NEeSITEIbHOCTH  OKOJIOTUYECKOH  HAlpaBIIEHHOCTH, YMEHHUS pPYKOBOJICTBOBAaTbCS HMMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COIMAIBHON MpakTHKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKON JAEITeTbHOCTH YKOJIOTUYECKOM HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3sBUTHsI HAykKl M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JUaiore KyjabTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUDE;

COBEPILICHCTBOBAHHE S3BIKOBOW M YATATEIBCKOU KYJIBTYPHI KaK CPEJCTBA B3aMMOACHCTBHS
MEXTY JIFOJIbMU | TTO3HAHUS MHPA;

NOHMMaHue cnenu(uku OHONOrMM Kak HayKd, OCO3HaHMA €€ posid B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOT'O MBIIUICHHUS, CO3/JaHUU LIEJIOCTHOTO MPECTaBICHUs 00 OKpY KarolieM
MHUpEe KaK O eIWHCTBE TNPUPOABI, UYelIOBeKa W OOIIecTBa, B TO3HAHUM TPUPOIHBIX
3aKOHOMEPHOCTEW U pEeIIeHIH MTPOOIIEM COXpPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOTHMU JUIsI COBPEMEHHOW LMBUIIM3AIMU: 00eCreueHUs
HOBOT'O YPOBHS pa3BUTHUsI MEIMIIMHBI, CO3/IaHHE MEPCHEKTHUBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX
pemarb pecypcHbIe TpoOIeMbl Pa3BUTHS YEIIOBEUECTBA, TIOMCKA ITyTeH BHIXOJIA M3 TII00aThHBIX
IKOJIOTHYECKUX TPOOIIeM U 00ecrieueH s iepexo/ia K yCTOWIMBOMY Pa3BUTHIO, PAMOHATBHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMW B LIEJSX MOBBIMICHUS 00
KYJIBTYpHl, €CTECTBEHHO-HAYYHOH T'paMOTHOCTH, KaK COCTaBHOHW 4YacTH ()YHKIIHMOHAJIHHON
rPaMOTHOCTHU o0y4arouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

NOHMMaHME CYUIHOCTH METOJIOB IO3HAHMSA, HCIOJIb3YeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJBb30BaTh IMOJydaeMble 3HAHHUS I aHaIW3a M OOBACHEHHs SBJICHUUN
OKPYKAIoIIero MHUpa M MPOUCXOIAMIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE
3aKJIIOYEHUsI Ha OCHOBE HAyuyHbIX ()AaKTOB M HMEIOIIMXCSA JAHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS UL pEIleHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAlIMSIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOEKTHYIO H
HCCJICIOBATEIBCKYIO ACSITEIbHOCTh HHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HENPEPHIBHOMY OOPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHOJIOTMM B COOTBETCTBHHM C >KU3HECHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysbTaTbl OCBOEHHUS yuyeOHOro mpeamera «buoJorus» BKIIOYAIOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA MEXAUCUUIUIMHAPHBIE
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U cnenr(UKy METOAOB MMO3HAHMS, HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHS,
SBJICHHE, IpPOILeCcC, CHCTeMa, HayuyHbId (DaKkT, NMPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCeloBaHue, HaOII0eHUe, U3MEpEHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeHCTBUS (I103HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PErYJISITUBHBIE), 00ecreunBaroIIne
¢dopmupoBaHre (HYHKIMOHAIBFHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble Yy4yeOHble JEHCTBHS B IIO3HABATEIbHOM U
COLIMAJIbHON IIPAKTHKE.

MertanpeamMeTHble pe3ysibTaThl OCBOEHHUS IMPOrpaMMbl CPEIHEro oouiero odpa3oBaHUs
JOJIKHBI OTPaXKaTh:

Osi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMU:

1)0a30Bble JIOTHYECKHUE JeiicCTBUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyaJU3UpOBaTh MNpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 000OIEHUs), PacKpbIBaTh CMBICI OHOJIOTHYECKUX
HNOHSTUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAaHABIUBATh CBSI3U C IPYTUMU MOHATHUSAMU);

ONpEACIATh LEIN JEATENbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTaBICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TOHSTHUSI JUIsl 0ObsACHEHUs (AKTOB M SIBICHUN >KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXKIEHUS (MHAYKTUBHBIC, JEAyKTHUBHBIE, I10 QAHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBs3eH U
OTHOIIEHUH B M3y4aeMbIX OHMOJIOTMYECKUX OOBEKTaxX, a TakKKe MPOTUBOPEUMH pa3sHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHalIM3a UMEIOIIMXCS MaTepHabHbBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBAaTh COOTBETCTBUE PE3YJbTATOB ILIEJM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBaTh M BBIIOJHATE PAabOTy B YCIOBUSAX pPEAIbHOIO, BHUPTYaJbHOTO U
KOMOMHUPOBaHHOTO B3aUMOJACHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE MTPH PEILICHUH )KU3HEHHBIX MPOOIIEM.

2)0a30BbIe UCCJIEI0BATENbCKHE IeHiCTBUS:



BJIQ/IETh HABBIKAMHM y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
paspenieHust npoodJieM, CrIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

UCIOJIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTH IO IOJIYYEHHUIO HOBOTO 3HAHHUS, €ro
MHTEPIIPETAllUY, MPEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0OpA30BaTEIbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BbIABUIAThH
TUNoTe3y €€ pelleHHs, HaXOAuUTh AapryMEHThl [UIs JIOKa3aTelbCTBAa CBOMX YTBEPIKJICHUH,
3aJ]aBaTh MapaMeTpPbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh TOJYYEHHbIE B XOJ€ pELICHHs 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABJICHHBIN MOUCK MEPEeHOca CPEACTB U CIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMS B  TIO3HABATENBHYID M  MPAKTHYECKYl0  001acTu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIIBUTaTh HOBBIE WJEH, IpeajaraTb OpPUTHHAJIbHBIE MOJXOAbl U PEUICHMs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HH(poOpMaluM (TEKCTe yueOHOro mocoOwus,
HAy4YHO-TIOMYJISIPHOM JHUTeparype, OMOJOTHYECKUX CIOBApsAX M CIPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(bopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOJbI INpPH IOMCKE U O0TOOpe
Ouosiornueckoi HHpopMaIuu, HeOOXOIUMOM JIJIsi BEITIOJIHEHHS YIEOHBIX 3a/1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAJbHYIO (OpMYy TNpPEACTaBICHUS OHOIOrMYECKON
uH(popManuu (cxemsl, rpaduKy, JuarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIB30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBA TpH padboTe C OHMOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, MCIIONB30BaTh W IMPeoOpa3OBbIBAThH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAcCloO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALUMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1)o0menue:

OCYIIECTBIISATh KOMMYHHUKAIIMU BO BCceX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAlOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeJylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTb MO3ULUHI APYTUX YYACTHUKOB JUAJIOTA WM JUCKYCCHUH);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHMS M B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM S3BbIKOBBIX
CPEJICTB.

2)coBMeCTHAs eI TeJIbHOCTD:

NOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
peleHn OMONIOTUYECKOH MPoOIIeMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PEeLLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEMCTBUH € y4y€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4iIeHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTh M KOOPJIMHUPOBATH
JNEUCTBUS 1O €€ JOCTHXKEHMIO: COCTaBIAThH IUIAH JEWCTBUM, paclpenciiATh pOJd € Y4ETOM
MHEHUH y4aCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOI paboThl;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJO0I'0 y4aCTHHKA KOMaH/bl B OOLIUHN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C NO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISAITh TMO3UTUBHOE CTPATETMYECKOE IIOBEIECHHWE B pPA3IUYHbIX CHUTYalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1)camoopranmu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKHWE 3HAHUS JJIs BBIABIEHUS NpPoOJEeM M HUX pelIeHUus B
YKU3HEHHBIX U Y4eOHBIX CUTYalLlUsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO M 3J0pPOBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B 00pa30BaTEIbHOW JESITEIbHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CHoCcoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBINA M KYJIbTYPHBI YPOBEHb.

2)CaMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;



BJIaJICTh HAaBBIKAMU I103HABATEIbHON pe(UIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHHKECHHUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€E PE3YJIbTaTOB JESATEIbHOCTH;

3)npunsiTue ceds M APyrux:

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHAJIU3€ PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OMINOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHP C IO3UIHH JPYroro YeJI0BeKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMmbel COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienugpuyeckue i yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
CrocoObl JEMCTBUM MO OCBOEGHHIO, HMHTEPHpPETAlMUd M IPeoOpa3OoBaHUIO 3HAHUM, BUIbI
JEeSTEIbHOCTH 1O MOJYYEeHUIO HOBOTO 3HAHMS M NPHUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHBIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe TpeAMETHBIE Pe3yJIbTaThl MPEICTABICHBI M0 ToJaM 00yUeHHS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B (D)OpPMHpPOBaAHHH COBPEMEHHOIN €CTECTBEHHO-HAy4YHOH KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUMCKHUX U 3apyOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKHX TEPMHHOB U MOHATUMN: )KU3Hb, KIETKA,
opranusM, MeTtabonu3m (OOMEH BeUIeCTB U IpEeBpallleHue HHEpruu), TOMEeocTa3s
(camoperynsuusi), YpOBHEBas OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEJICHUE
(penpoyKuus), HaCIeICTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHE;

yMEHUE u3jiaraTb OHOJIOTHMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHAsd,
LEeHTpajbHas JorMa MoJieKylspHoi Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. WU.
BapunoBa) u yuenus (0 LeHTpax MHOT00Opa3ust U MPOUCXOXKACHUS KyIbTYpHBIX pacTteHuit H. U.
Baguiosa), onpeaensTh rpaHUIbI UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yYMEHHUE Ba/IeTh METOJaMHM HAy4YHOTO MO3HAHUSA B OMOJOTMU: HAOJIOJIEHHE M ONHCaHHE
KUBBIX CHCTEM, IIPOLECCOB U SBJIEHUH, OpraHU3aluss U TMPOBEACHHE OHUOJIOIMYECKOTO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXAY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyYEHHBIX DPE3yJIbTAaTOB, MCIIOJIb30BAaHHBIX HAaYYHBIX MOHSATH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK NMPOKAPUOT U IYKapuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, Pa3MHOXKEHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOTy4YE€HHbIE 3HAHUA Uil OOBSICHEHUs OMOJOIMUYECKHX IPOLECCOB U
SIBJICHUM, JJIS1 IPUHATHS NPAKTUYECKUX PEIICHUI B MOBCETHEBHOM KU3HHU C LIEJIbI0 00eCTIeYeHUs
0€30MaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUSI HOPM



rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKCHUN COBPEMEHHOW OHONOTHH M OMOTEXHOJIOTHH JUIsl palMoHaIbHOTO
[IPUPOIONOIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HEeTHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpellMBaHUE, CIEIIEHHOE HACJIeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUISl TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIOAATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OLICHWBATh M HHTEPIPETHPOBATh HMH(OPMALNIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOW MH(pOpPMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACMIEKThl COBPEMEHHBIX
UCCJIEIOBaHHM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NUCHMEHHBIE W YCTHBIE COOOIIEHHUs, 00001mas
OMOJOTMYECKYI0 HMH(POPMALUI0 M3 HECKOJBKUX MCTOYHMKOB, TI'PaMOTHO HCIIOJIb30BaTh
HNOHSTUMHBIN annapaT OMOJIOTUu.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUs yueOHoro mnpenmera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHMHM B CHCTEME HAayYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNMCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHE PacCKpbIBATH CO/IEpKAHUE OMOJIOTMYECKUX TEPMUHOB U MOHATHI: BU, MOMYJISIIHS,
reHooHA, SBONIONMS, JBWXKYIIUME CHIBl ((aKTOpbl) 3BOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJ000pa30BaHHE, SKOJOTHYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEeJyLEHTHI, LIENH MUTaH!s, SKoJIoruyeckas nupamua, ouoreoreHos, ouocdepa;

yMEHHME Wu3araTb Owuosnoruueckue Teopuu (3BomounoHHass Tteopust Y. JlapsuHna,
CHHTETUYECKAasi TEOPHS SBOJIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactea K. M.
bapa, uepenoBaHus riaBHBIX HampaBiieHUH u myteid sBomtonuu A. H. CeBeprioBa, ydeHus o
6uocdepe B. U. BepHasickoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHME BJa/IeTh METOJAaMH Hay4yHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOAEHHWE M ONHMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUW, OpraHu3alus M MpOBENEHHE OHOJIOrHYEeCKOro
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX DPE3YyJIbTAaTOB, HMCIIOJb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIeNIaTh BBIBObI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIEIAThH CYIIECTBEHHbIE TPU3HAKUA CTPOCHHSI OMOJOTHYECKUX O0OBEKTOB: BU/IOB,
HOMYJSAIUM, TMPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OI[EHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOrO  OTOOpa,
BUJI000pa30BaHus, MPHUCIOCOOIEHHOCTH OPraHU3MOB, NEHCTBHUS IKOJIOTHUYECKUX (PaKTOpOB Ha
OpraHU3MBl, IEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMAX, AHTPOIIOI'€HHbBIX U3MEHEHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOI€OXMMHYECKHUX LHUKJIOB B
ounocdepe;

YMEHHE MPUMEHSATH MOJYyYCHHbIE 3HAHUA N7 OOBSCHEHUS OMOJOTMYECKHX IPOIECCOB U
SBIICHUH, 1151 IPUHATUS MIPAKTUUECKUX PEIIECHUI B TOBCETHEBHOM KU3HHU C ENIbI0 00ecTieueHust
0€30MIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAaOLIEH NPUPONHON cpenae, MOHMMaHUEe HEOOXOIMMOCTH



HCTIONIb30BAHUS JOCTHKEHUH COBPEMEHHOU Ouonoruu ISt PaMOHAIBHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIlaTh 3JIEMEHTapHble OMOJIOTMYECKUE 3aJayd, COCTABJIATH CXEMbI IepeHoca
BEILIECTB M SHEPTUH B IKOCHCTEMaX (ICTIN MUTAHU);

YMEHHE BBIIOJHATH J1a0OpAaTOPHBIE M NPAaKTHYeCKHue paboThl, COOIIONATH MpaBHia MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yMEHHE KPUTHYECCKU OILICHMBATh W WHTEPIPETUPOBATH WH(POPMAIMIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHaibl), paccMaTpUBaTh TJIOOAIBHBIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3HUIHIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE IIMCBMEHHBIE M YCTHBIE COOOLICHHUs, 0000Imas
Ouonornyeckyro HMH(GOPMALUIO M3 HECKOJIbKMX HCTOYHMKOB, T'PAaMOTHO HCIIOJIb30BATh
HNOHSTUMHBIN annapaT OMOJIOruu.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne i/ Konrposbnsie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsbl
buonorus kak Hayka 2 0.5 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
JKuBbie cucTeMbl U UX OpraHU3aLUs 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41c292
XHUMHYECKUH COCTAB U CTPOCHUE KIIETKH 8 1 1 Bubmmorexa IOK
https://m.edsoo.ru/7f41c292
JKuznenesaTenbHOCTh KIETKH 6 1 bubmrorexa LIOK
https://m.edsoo.ru/7f41c292
PazMHOkeHUE 1 HHAMBUAYATHLHOE Pa3BUTHE 5 1 bubmuoreka [IOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
HacnencrBeHHOCTE 1 UBMEHUYNBOCTD 3 1 15 bubmmoreka IIOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
PesepBHOE Bpems 1 bubnuorexa LIOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3 4



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

11 KUIIACC

KosaunuyecTBO 4acos DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM (mudpossbie)
Ne n/n Konrpoubusie IIpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuoreka [JOK
1 1 1
IBOMOIHOKKs OnONOrHs o https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 1 05 bubnnorexa [HOK
3emie ' https://m.edsoo.ru/7f41cc74
3 OpraausMel 1 OK aromas cpena 5 1 bubmorexa [JOK
p pyarotias cpei https://m.edsoo.ru/7f41cc74
buo OK
4 Coo0111ecTBa ¥ HKOIOTHYECKUE CUCTEMBI 9 1 hgpSJ,I:I;I/(r)T:.GeZZCIi).ru 17f41cc74
5 PesenBHOE Bbe ) bubmuorexa [JOK
BHOE BpPEMS
P p https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 2.5
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