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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTMH TEOPETHUYECKYIO OCHOBY JUIS OIpPEACIICHUS
NOAX0/0B K (DOPMHUPOBAHMIO COJep:KaHus ydeOHoro mnpenmera «buonorus» cocraBuwin:
koHuenryaibHbie nonoxkeHus OI'OC COO o B3auM0OOYCIIOBJIEHHOCTH IIEJIEH, COJEpKaHUSA,
pe3yabTaToB OOy4YeHHS W TPeOOBAHUN K YPOBHIO HMOJATOTOBKU BBIITYCKHHKOB, TOJIOKEHHUS 00
O0MMX LENSIX W MPUHIHUIAX, XapaKTEePU3YIOIIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETrO
obmiero obpazoBanus B Poccuiickoit denepanum, a Takxe MOJIOKEHU 0 crienupuke OUOJIOrHH,
e 3HAaYeHHWU B IIO3HAHMU >KUBOH IMPUPOJBI M OOECHEYEHHM CYLIECTBOBAHMS 4YEJIOBEYECKOI'O
obmiectBa. CoriacHo Ha3BaHHBIM TOJOKEHUSM, OIIPEIEIIEHbI OCHOBHBIE ()YHKLIUHU IPOTPAMMBI IO
OuoJioruu u €€ CTPyKTypa.

[Tporpamma no Guosoruu AaéT NnpeacTaBieHue o LelsaX, 00 olmel crpareruu o0y4yeHus,
BOCIIUTaHUsI M pa3BUTUS OOyyaroIIMXcs cpeacTBamMu ydyeOHoro mnpenmera «buonorusy,
onpezaenseT 00s3aTeIbHOE NPEAMETHOE COJAEPKAHME, €r0 CTPYKTYpY, DAaCIpeAeieHHe IO
paszenaM U TeMaM, PEKOMEHJIyEMYIO MOCJIEI0BaTeIbHOCTh U3y4YEHUs y4eOHOro marepuana c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEIMETHBIX CBs3€H, JIOTMKH 00pa30BaTEeJIbHOrO Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00y4aroXCs.

B mporpaMme 1o OHONOTHMHM TaKKe YUYMTBHIBAIOTCS TpPEOOBaHUS K IJIAHUPYEMBIM
JMYHOCTHBIM, METANpPEJIMETHBIM M MPEIMETHBIM pe3yibTaTaM oOydeHus B (HOpMUPOBAHHH
OCHOBHBIX BHJIOB y4eOHO-IT03HABATEIbHOMN AEATENbHOCTU/yUeOHbIX JeHCcTBUI 00yUYaroMXCcs 10
OCBOCHHMIO COJIEpKaHMsl OMOIOIMYECKOro 00pa3oBaHMsL.

B mporpamme mo 6umonorun (10—11 xaccel, 0a30BBI ypOBEHb) peaqn30BaH MPUHIUII
NPEEMCTBEHHOCTH B HW3yYeHUHM Ouojoruw, Oiarojapss dYeMy B HEH MPOCMAaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBSA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IIEHHOCTHBIX OpPUEHTALMH  JIMYHOCTH, HKOJIOTUYECKOTO  MBIIIJICHHUS,
NpPEICTAaBICHUNA O 37I0pOBOM 0OO0pa3e KU3HH U OEpeXHBIM OTHOIIEHHEM K OKpY’Karomen
npupoaHoii cpese. [loaTomy Hapsay ¢ U3yueHueM 0011eOMOIOTHYECKUX TEOPH, a TaKKe 3HaHUN
O CTPOEHUM JKHMBBIX CHCTEM pPa3HOTO PaHTa M CYIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH YIeIEHO BHUMAHNE UCIIOIb30BaHUIO MOJTYYEHHBIX 3HAHUI
B TIOBCEJHEBHOW KM3HM JJI PpEIICHUS TNPHUKIAAHBIX 337ad, B TOM YHCIE: NPOPHIAKTUKU
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMI  YENOBEKa, MEAWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHMUS,
000CHOBaHHUS HKOJIOTMUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXarollel MpUpOaHOM cpele,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIbHOCTH 4YEJIOBeKa Ha COCTOSIHUE HPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCUJIEHHE BHUMaHMs K NPUKIAJHOW HAIpPaBICHHOCTH Yy4eOHOIo
npeamera «BbHONOTHS MPOIUKTOBAHO HEOOXOIUMOCTHIO OOECTICUeHHsI YCIOBUHM UIS pelIeHUs
OJIHOM M3 aKTyaJIbHbIX 33/1a4 MIKOJBbHOTO OMOJIOrHYECKOro o0pa3zoBaHus, KOTOpasi Mpearoaraer
dopmupoBaHHe y OOyYaroIUMXCs CIIOCOOHOCTH afaNnTUPOBATbCS K M3MEHEHHUAM TUHAMUYHO
Pa3BUBAIOIIETOCSI COBPEMEHHOI'O MUpA.

buonorust Ha ypoBHe cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHoe MecTo. OHa
oOecnieunBaeT (QopMUpoBaHUE y OOydYalOUIUMXCs MPEICTaBICHUNH O HAaydyHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W 3BOJIIOLMHU, CO3MAET YCIOBHS Ui TO3HAHUS 3aKOHOB MKHMBOW TNPHUPOJIBI,
¢dopmupoBanusa (yHKIMOHAJIBLHOW TPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe3omacHoro obpasa
KHU3HH, YKOJIOTUIECKOTO MBIIUICHHUS, [IEHHOCTHOTO OTHOIICHHUS K )KUBOH MPHUPOJIE U YETIOBEKY .

Bonbmioe 3HaueHune OWONIOTHS HMEET TakXKe JJIsl PpEeIIeHUS BOCIUTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oouiero ooOpa3oBaHus, coluanu3anuy odyyaromuxcs. M3yyenue



Ouooru oobecrneynBaeT yCIoBUs A7l POPMUPOBAHUS HHTEIUIEKTYalIbHbIX, KOMMYHHKAI[MOHHBIX
U HMH(QOPMAIIMOHHBIX HABBIKOB, JCTETHYECKOH KyJbTYphl, CIOCOOCTBYET HHTErPAIlIH
OMOJIOTMYECKUX 3HAHUHU C INPEICTABICHUSAMM M3 IPYTUX Y4YeOHBIX MPEIMETOB, B YAaCTHOCTH,
¢buzuky, xumun U reorpaduu. HazBanHble MONOKEHUS O MpeAHA3HAYEHUN Y4eOHOro mpeamera
«buonorus» cocTaBMIIM OCHOBY ISl OIIPEIEICHUS MTOIXO0/I0B K OTOOPY U CTPYKTYPUPOBAHHUIO €TI0
COJIepKaHus, IPEICTABICHHOTO B IPOTpaMMe 10 OHOJIOTHH.

OT160p conepxkanus yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYarolIuecs JOKHbI
OCBOUTH 3HAHUS U YMEHHS, 3HaYUMbIe JUIs (opMHUpOBaHUS OOIIEH KyJIbTYpbl, OMpPEIeAionne
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpY’KAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTelibHOCTH. Oco00e MECTO B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJEp’KaHusl, KOTOphIe CIy>KaT OCHOBOM g (QOpMHUpPOBaHUS
NPEJCTAaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTHUHE MHpa U ILEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3AIMH OHOJIOTHYECKOT0 00pa30BaHMs.

CTpyKTypupOBaHHE COJCpKaHUs y4yeOHOro MaTepuasia B TPOrpaMMe IO OHOJIOTUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHUN 00 OTIMUYUTENBHBIX OCOOEHHOCTSIX
YKUBOU PUPO/IBL, O €€ YPOBHEBOM OPraHU3alliy U SBOIOIHNH. B COOTBETCTBUY C 3TUM B CTPYKTYpe
y‘-IC6HOF0 npeamera «bnomormsay BBIIACJICHBI CICAYIOIUC COACPIKATCIIbHBIC JIMHUUN: «bnonorns
KaK Hayka. MeTo/Ibl HayqHOTO MMO3HaHUs», «KieTka kak Ouosiornueckas cucreMay, «Opranusm
Kak Ouonornyeckas cucreMay, «CuctemMa U MHOrooOpa3ue OpraHu4ecKoro Mupa», « IBOIIOIUS
JKUBOU MTPUPOIBDY, « IKOCUCTEMBI U MIPUCYITUE UM 3aKOHOMEPHOCTH.

[lenp um3ywenust yuyebHoro mnpenmera «buosorus» Ha 0a30BOM YpOBHE — OBJIQJICHHE
00yJaromuMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OpraHU3allMi JKUBBIX CHUCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHUI UCIOBb30BaTh 3TU 3HAHMS JJIsl TPAMOTHBIX JCHCTBHI B
OTHOIIEHUH 00OBEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX IIPOOIIEM.

Joctuxenue nenu u3zydeHus ydeOHoro mnpeamera «buonorus» Ha 06a3oBOM ypoBHE
oOecrieunBaeTcs pelIeHueM CIEAYOMNX 3aay:

OCBOCHME 00YYaIOLUIMMHUCS CUCTEMbI 3HaHUH 0 OMOJIOTrMUECKUX TEOPHUSIX, YUEHHX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIIOTe3aX, TMpaBHJaX, CIyKallUX OCHOBOM s  (opMUpOBaHUS
HpeI[CTaBJ'IeHI/Iﬁ (6] eCTeCTBeHHO-HaquOi/JI KapTuHC MHpa, O MCTOAAX HAYYHOI'O IIO3HAHUA,
CTPOEHUH, MHOT0OOpa3sMM U OCOOEHHOCTSIX MBBIX CHCTEM pa3HOrO YPOBHsS OpraHu3alluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHUH;

¢dopmupoBaHue y OOydYaromuXcs IMO3HABATEIbHBIX, MHTEIIEKTYAJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH B Mpolecce aHaINM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTMH HAayYHBIX B3IJISIOB,
UJEN U TIOJIXOI0B K U3YyYEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OPraHU3aLUU;

CTaHOBJIEHHE Yy oOydvaromuxcs oOmel KyJIbTypbl, (QYHKIHMOHAJIbHOM TI'PaMOTHOCTH,
pa3sBUTHE YMEHMH OOBSACHATH M OLEHHUBAThH SIBICHHS OKPY’KAIOIIEro MUpPA JKUBOW MPHUPOJIBI Ha
OCHOBAHWH 3HAHUH U OIlbITa, MOJTYYCHHBIX IMTPU U3YUCHUU 6I/IOJ'IOFI/II/I;

dbopMupoBaHKEe y OOYyYarONIUXCS YMEHUW WIUTIOCTPUPOBATh 3HAYCHUE OMOJIOTHYECKUX
3HAHUW B TPAKTUYECKOW JAEATEIBHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHX
TEXHOJIOTUH U arpoOHOTEXHOJIOTHIA;

BOCIIMTaHUE y6e}K)IéHHOCTI/I B BO3MOKHOCTH ITO3HAHUS YEITOBEKOM >KHBOM IIpUPOALI,
HE00X0UMOCTH OEpeKHOr0 OTHOIIEHUS K Hel, COOMIOEHUS STHUECKUX HOPM NP MPOBEICHUU
OMOJIOTYECKUX MCCIIEJOBAHUM;

OCO3HAHME LEHHOCTH OMOJOTMYECKUX 3HAHUM JUIs MOBBILICHUS YPOBHS SKOJIOTHYECKOM
KYJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMCHUH B TIOBCEJIHEBHOW JKWU3HU JUIS OIEHKH
MOCIIEACTBHI CBOEH NEATENHbHOCTH 1O OTHOIICHHIO K OKPYXKalolled cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOoUIIaKTHKH 3a00JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosnorus», nyyaemas Ha 6a30BOM YpOBHE,
SIBIISICTCS  00sI3aTEIIbHBIM yUEOHBIM TIPEJMETOM, BXOJSIIMM B COCTaB NPEAMETHOW OO0JIaCTH
«EcTecTBeHHO-HAYYHBIC TPEAMETHIY.

Jis u3yuenus 6uonoruu Ha 6a30BOM YpOBHE CPEIHEro OOIIero 00pa3oBaHMs OTBOIUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHUECKUMH WU JIPYTUMH
€CTECTBCHHBIMU HayKamu, (uiocodueil, 3TUKOW, 3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM Hay4HOI KapTUHbI Mupa. CucTemMa OMOJIOTHYECKUX HaYK.

MeTo/ b1 TO3HAHUS KUBOM MPpUPObI (HAOIIOeHUE, SIKCIIEPUMEHT, OITUCaHHEe, U3MEPEHHE,
KJaccuukanms, MOJASITHMPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JleMoOHCTpanum:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpuos, /Ixk. Yorcon u @. Kpuk.

Tabmuie! u cxeMbl: « MeTOIbI TO3HAHUS YKUBOU IPUPOJIBI.

JlaGopaTopHble H NpaKkTH4YecKHe padoThi:

[Tpaktnueckast pabora Ne 1. «lcnonbp3oBaHue pa3iaMYHBIX METOJOB IPU H3YYEHUU
OMOJIOrN4eCKNX 0O0BEKTOBY.

Tema 2. JKuBble cuCTEMbI M UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHUCTEMBI) Kak MpeAMeT u3yueHusi Ouonoruu. OTIHYUe KUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPO/IBI.

CpoiicTBa OumocucTeM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OHUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYJIALHOHHO-BHIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JleMoHCTpanum:

Tabmuubl u cxembl: «OCHOBHBIC TPHU3HAKH KU3HU», «YPOBHH OpraHM3alWd >KUBOH
PUPOIBDY.

Ob6opynoBanue: moaens monekynsl JJHK.

Tema 3. Xumuveckuii cocTaB U CTPOEHHE KJIETKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKHE FJIEMEHThI: MAaKPO3JIEMEHThI, MUKPOIJIEMEHTHI.
Bona u MuHepanbpHbIE BELIECTBA.

@yHKIIMM BOJBl M MHUHEPAIBHBIX BElIECTB B KieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0€IKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HesameHnmble
U 3aMEHHMblE€ AMHHOKHUCIIOTHI. AMUHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYpbl O€IKOBON
MOJIEKYJIbl (TIepBUYHAs, BTOpPUYHAs, TPETUYHAs M UYETBEPTHUYHAS CTPYKTYypa). XHUMHUYECKHE
cBolcTBa 0enKkoB. buonornyeckue GPyHKIUU OEITKOB.

®epMeHThl — Ouosiornyeckue kKaranuzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIA LIEHTD,
cyocrpatHas  crenuduuHocth. Kodepmentsl. Butammubel.  Oriavuust  (epMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

YrneBoabl: MOHOCaxapu bl (TJIFOKO3a, puO03a U 1e30KCHpU003a), Arcaxapuasl (caxaposa,
JaKTO3a) W TMOJIMcaxapuibl (Kpaxmal, TJIMKOTeH, NeJUIoao3a). buomorndyeckue (yHKUNUN
YTJIEBOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodpmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢yHkuuu aunuaoB. CpaBHEHHE YTIIEBOJOB, OEIKOB W JUIHA0B Kak
HMCTOYHUKOB YHEPIHH.



Hyxkneunoseie kucnotsl: JIHK u PHK. Hykneotunbl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxnum PHK. Bugst PHK. AT®: ctpoenue u
byHKIMN.

[uronoruss — Hayka o kiuerke. Kiierounas Tteopus — nmpuMmep B3aUMOJCHCTBUS UACH U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3YUYCHUS KIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOIie Mpu3HaKM KIETOK: 3aMKHYTas Hapys>KHast
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, cuctemMa CHHTe3a OeJka.

Tunbsl KIETOK: J3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuotuyeckoit kiaetku. Knerounas crenka 6akrepuil. CTpoeHHE dYKapUOTHUECKON KIIETKU.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TNIMKOKAIMKC, UX (DYyHKIHH.
[TnasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkHuu. lluTomnmazmMa u e€ OpraHOU[IBL
OnnomemOpannbie opraHouibl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHou/bl KJIETKH: MUTOXOHIPUH, I1acTuIbl. IIporcxoxaeHne MUTOXOHAPU U I1acTua. Buasl
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PHOOCOMBI, KJIETOYHBIA IIEHTP, HEHTPHOJH,
PECHUYKHU, KIyTUKH. DyHKIMM OPraHouI0B KIETKHU. BritoueHus.

SAnpo — perynaropHslil neHTp KieTku. CTpoeHue sijipa: saaepHas o00jiouka, Kapuorasma,
XPOMAaTHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

[uarpammsl:  «PacnpeneneHue XUMHUYECKHX JJIEMEHTOB B HEXKHBOW  IIPUPOIE»,
«Pacnpeenenre XuMUYECKUX 3JIEMEHTOB B )KMUBOU IPUPOJIEN.

Tabmuier u cxembl: «llepuoguyeckas Tabmuna XUMHUYECKHUX AJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJBI», «brnocunTes Genka», «CTpoeHne MoneKyisl Oenka», «CtpoeHne GpepmMeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenne momnekynst ATDy», «CtpoeHne 3ykapruoTHUYECKON
KIeTKn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KiIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIETKW», « CTPOCHHUE AApa KIETKN», «YTIEBOABDY, «JIMmuabm.

OOGopyaoBaHHe: CBETOBOM MHKPOCKOI, OOOpyIOBaHWE IJisi MPOBEACHUS HAOIIOIECHUH,
U3MEpPEHUH, SKCIEPUMEHTOB, MUKPOIIpENapaThl PacTUTENbHBIX, JKUBOTHBIX M OaKTepHalIbHBIX
KJIETOK.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopaTopuast pabora Ne 1. «/3yyeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
IpUMepe aMHJIa3bl WM KaTanas3bl)».

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTpOEHHs KJIETOK DPACTECHWH, >KUBOTHBIX M
OaKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHHUE.

Tema 4. /KuzHeneaATeJJbHOCTH KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. AcCCUMWIANMS (TJIaCTHUECKUd OOMEH) u
JUCCUMMIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH MeTaboIn3Ma.

Tunsl oOMeHa BellecTB: aBTOTPOGHBIN U reTepoTpodHblii. Ponb GpepMeHTOB B 0OMEHe
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMHOBas ¢a3bl ¢orocuHTe3a. Peakiuu ¢oTocuHTe3a.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A ISl XKU3HU Ha 3emiie. BiusHue ycinoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.



XemocuHTe3. XEMOCHHTE3UPYIOIIHEe OaKkTepuu. 3HAUYCHUE XEMOCHHTE3a I KU3HH Ha
3emie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB,  BBICICHHE U
aKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTallbl SHepreTudyeckoro oomena. ['nukonus. bpoxxenue u
ero Buapl. KucinopoaHoe okucieHue, WIM  KIETOYHOE  JbIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunres3a. leHernueckas wunpopmamms u JHK. Peammzanums
reHeTH4YecKoi mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblii cuate3 PHK. Tpancnsuus — 6uocunTe3 Oenka. Drtarnbl Tpancusanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie popmbl )ku3HU — BUpYChL. McTopus oTkpbiTus BupycoB (/1. V. IBaHOBCKUiA).
Oco0OeHHOCTH CTPOEHMSI U >KM3HEHHOTO LIMKJIa BHpPYycoB. bakrepuodaru. bonesnu pacrenwii,
JKUBOTHBIX M 4Y€JIOBEKa, BhI3bIBaeMble BUpycaMu. Bupyc nmmynonedunura yenoseka (BUY) —
Bo30yaurens CIIMJla. OOpaTHas TpaHCKpUIIMs, peBepraza W uHTerpasa. IIpodummakruka
pacnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHUM.

JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupszes.

Tabmumer w cxembl: «Tumbl  mutaHus», «Metabonu3am»,  «MHUTOXOHAPHUD,
«OHepreTruueckuii oomen», «Xnopomiact», «Dotocunres», «Crpoenne [JHK», «Crpoenue u
dbyHkuoHupoBanue reHa», «CuHtre3 Oenka», «l'eHeTmueckwii  Kom», «Bupycen,
«bakrepuodarn», «Ctpoenne u xu3HeHHbId 1uka Bupyca CIIHMla, Oaxrtepuodaray,
«Pennmukanus JJHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHHe KIETKW», Mojenb cTpykTypsl JIHK.

Tema S. PazMHoOKeHMe M UHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTouneli 1uki, wiaM XU3HEHHBIM 1uKka kietku. MuHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JIHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOMKEHUS U MHAWBHUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenune knetku — muto3. Ctaauu muto3a. [Iporeccel, mporucxoasiue Ha pa3HbIX CTAIUSIX
MUTO3a. broIOrn4eckuii CMbICI MUTO3a.

[Tporpammupyemasi TuOesb KIETKH — allonTo3.

@DopMbl pa3MHOXKEHUS OpraHU3MOB: OecIoJIoe 1 1osIoBoe. Buipl 6ecrionoro pa3MHOKEHHUS:
JIeJIEHNE HaJIBOE, MOYKOBAaHHME OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BETETaTHUBHOE
pa3MHOeHHe. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaYCHHE Ul CEICKIUH.

[TonoBoe pa3MHOXEHHE, €r0 OTIAUYUS OT OECIOI0ro.

Meiio3. Craguu meiosza. [Iporeccel, mpoucxozsmiue Ha cragusx meinosza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyecknii cMbICI M 3HaYEHUE MEN03a.

["ameTorenes — nporecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KHUBOTHBIX. [10JI0BBIE XKene3bl:
CEeMEHHUKU M sU4YHMKH. OOpa3oBaHHE M pa3BUTHE IOJIOBBIX KIETOK — ramer (CrepMaTo30ui,
AllleKsIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTpOEHHS SHIEKIETOK U
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

WNunuBuayanbHoe pa3BuUTHE (OHTOreHe3). OMOpUOHAJIbHOE pa3BUTHE (IMOpHOTEHE3).
Ortanbl SMOPHOHATBHOTO PA3BUTHUSI Y IMO3BOHOYHBIX JKHUBOTHBIX: JAPOOJICHHE, TacTpyJslus,
opranoretes. [ToctamOproHanbHOe pa3BuTHE. THUMBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: HPSIMOE,



HemnpsiMoe (JIMYMHOYHOE). BnusHMe cpeapl Ha pa3BUTHE OPraHu3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butne pactenuil. OHTOreHe3 IBETKOBOIO PacTEHUS: CTPOEHUE CEMEHU, CTaJAUU
pa3BUTHSL.

JdemoHcTpanuu:

Tabmuubl u cxembl: «@OPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «JIBOIHOE OMIIOIOTBOPEHHUE Y
LIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE pAaCTEHUI», «/lenenue KineTku 6akrepuin»,
«CtpoeHue MONOBBIX KIETOK», «CTpoeHue XxpoMocombl», «Kierounslii nmukm», «Perumkanus
JHK», «Mutos», «Meiios», «lIpsiMoe u HenpsiMmoe pazBUTHE», «['aMeToreHe3 y MIIeKOMUTAIOIIUX
U 4enoBekay, « OCHOBHBIE CTaUM OHTOTEHE3a.

O6opyoBaHMe: MHUKPOCKOI, MHUKpornpenaparbl «CrepMaTo30Uibl MIIEKOIUTAIOLIET0,
«SlinekneTka miekonuTaromero», « Kapuokunes B kjieTkax KOpeuka JiyKa», MarHUTHast MOJEJb-
anmukanus «/lenenue knetkn», moaens JTHK, moxens Meradaznoit XpoMOCOMBI.

JlabopaTopHble 1 IpaKkTHYeCKHEe PadOThI:

JlaGopaTtopHnast pabora Ne 3. «HaOmtonenre MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIPENapaTax».

Jlaboparopnas pabotra Ne 4. «VI3ydeHue CTpPOEHHUS TMOJIOBBIX KIETOK HAa TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacsieacTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcrtopuss pasButus reHetuku. Ponbs nuronorun u
SMOPHUOJIOTHH B CTAHOBJICHUH T'€HETHKU. BKiiag poccuiickux u 3apyOeKHbIX YUEHBIX B Pa3BUTHE
FeHETUKU. MeToapl TEeHETUKH (TUOPUI0JIOTUYECKUI, LUTOT€HETUYECKUH, MOJEKYJIIpHO-
reHeTuyeckuii). OCHOBHbIE T€HETUYECKUE MOHATHUS. ['eHeTnyeckass CHUMBOJIMKA, UCTIOJIb3yeMasl B
cXemax CKpelUBaHui.

3aKOHOMEPHOCTU  HAacJEeAOBaHWS  INPU3HAKOB, YycTaHoOBIeHHble [.  MeHnenem.
MonoruOpuaHoe CKpenBanue. 3aKoH eAMHO000pa3usi THOPUAOB MEepBOTO nokoJyieHus. [IpaBuio
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus mpu3HakoB. ['mmore3a uyucroTel ramer. llomHoe u
HETOJIHOE JOMUHHUPOBAHHUE.

JuruOpunHoe CKpemMBaHHME. 3aKOH  HE3aBUCHMOTO  HACJENOBAaHUS  TPU3HAKOB.
[{uToreHeTnyecke OCHOBBI JUTMOPHUIHOTO CKpEIIMBAHUS. AHAIU3UPYIOLIEe CKPEIIMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS ISl ONIPEIETIeHHsI TEHOTUIIA OCOOU.

CuenneHHoe HacnefoBaHue mpusHakoB. Pabora T. Moprana mno cremieHHOMY
HacJIeJOBaHMIO reHoB. Hapylenue cueniaeHys reHoB B pe3ysbTaTe KpOCCHHIOBEpA.

XpOoMOCOMHas TEOpUsl HACJIECTBEHHOCTH. | eHeTHuecKne KapThl.

I'eneruka nona. XpoMOCOMHOE OIpe/eseHHe 1oja. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble OpraHu3Mbl. HacnenoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
IOJIOM.

N3meHunBOCTh. Buibl N3MEHYMBOCTHU: HEHACIIECTBEHHAs U Haclie[ACTBeHHas. Poib cpesbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(PUKALIMOHHOW H3MEHUYMBOCTH.
Bapuannonnsiii psa v BapuanronHast kpupas. Hopma peakiuu npusnaka. KonnuecTBeHHble U
KaueCTBEHHbBIE MPU3HAKU U UX HOpMa peaknuu. CBoHCTBAa MOAUPUKAIIMOHHON U3MEHYNBOCTH.

HacnencTBenHas, wiy reHoTunuyeckas, "3MeH4YMBocTh. KoMOMHATHBHAsT U3MEHYHBOCTb.
Meiio3 u moJIOBOM mporecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTallioHHas
M3MEeHYUBOCTh. Kiaccuukamnuss myTanuii: TeHHBbIE, XpPOMOCOMHBIE, TeHOMHbIE. YacToTa u
MPUYMHBI MyTaluii. MyTtareHHbsle (akTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIEICTBEHHOMN
m3menunBocty H. . BaBumnosa.



BHesaepHas HACIECTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka wyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKU YeEJIOBEKa:
TCHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYCCKUH, OMOXUMHUYECKHHA, MOJEKYJISIPHO-
reHetudyecknuid. COBpEeMEHHOE OIpeAeNICHUE TE€HOTHUIIA: ITOJHON€HOMHOE CEKBEHHPOBAHME,
TeHOTUIIMPOBaHUE, B TOM uucie ¢ nomomibto III[P-ananusa. HacnenctBenHsie 3a0onieBaHust
YeJOBeKa: TeHHble O0oJie3HW, OONE3HM C HACIEJACTBEHHOW MPEapacHoI0KEHHOCTHIO,
XpoMocoMHbIe Oosie3HH. ComaThdeckue ¥ TeHepaTHBHbIC MyTanuu. CTBOJOBBIE KIICTKH.
[TpunHuMIBI 3710pOBOTO 00pa3a >KU3HH, NUArHOCTUKU, MPO(UIAKTUKYA U JICYEHUS T€HETHUYECKUX
Oone3nell. MeauKo-TeHETHUECKOe KOHCYJIBTUPOBAHME. 3HAYCHHE MEAUIIMHCKOW T'€HETUKHU B
MPEIOTBPALICHUH U JICYCHUU TeHETUIECKIX 3a00JIeBaHUI YETIOBEKa.

JleMoHCTpanum:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
PecoBckwnii, H. 1. BaBunos.

Tabmunel u cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 IIMTOTCHETUYECKasi OCHOBAY,
«3aKOH pacHICIUICHUS] M €ro IMTOTeHETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«lurubpuanoe ckpeumBanue», «L{uTomornyeckue OCHOBBI AUTMOPUIHOTO CKPEIIUBAHUSY,
«Meito3», «B3zaumopeiicTBue ajienbHbIX TEHOBY, «I eHeTHuYecKue KapThl pACTEHHI, ’)KUBOTHBIX U
yesnoBeka», «l'eHernka mosa», «3aKOHOMEPHOCTH HACIEIOBAHUS, CLEIUIEHHOTO C TI0JIOMY,
«KapuoTunel dYenoBeka W OKHBOTHBIX», «Bumbl wu3MeHumBocTH», «MonudukanmonHas
U3MEHYUBOCTHY», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa rpynmn KpoBu», «MyTalloHHas
U3MEHYUBOCTHY.

OOGopynoBanue: Mojeau-anminkanuu «MoHorudpuaHoe ckpemuBanuey, «HemomHnoe
JOMUHUpOBaHUeY, «Jurubpunnoe ckpemmuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpormnpenapar «Jpo3oduna» (Hopma, mytanuu GopMbl KPBUIEEB U OKpPACKHU Tela), repdbapuit
«I"opox mOCEeBHOM».

JlabopaTopHble M IpaKkTHYeCKHEe PadOThI:

JlaGopaTtopHnast pabota Ne 5. «M3yueHue pe3ysbTaToB MOHOTUOPUAHOTO U TUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(HITBI HA TOTOBBIX MUKpPOIIpEIapaTaxy.

JlaboparopHas pabota Ne 6. «3yueHre MOAMPHUKAITMOHHON U3MEHUYUBOCTH, TOCTPOCHUE
BAPHALIMOHHOTO Ps/1a ¥ BAPUALIMOHHON KPUBOI».

Jlaboparopunas pabora Ne 7. «AnHanmu3 wmyranuid y JApo30ouiibl Ha TOTOBBIX
MUKpOIpenaparax.

[TpakTrueckas pabota Ne 2. «CocTaBieHue U aHAIH3 POAOCIOBHBIX YEITOBEKa.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUM.

CenekIusi Kak HayKa U TIpoliecc. 3apokJIeHHe CeNeKInu U JoMecTukanus. Yuenne H. U.
BaBumoBa 0 1EHTpax MNPOUCXOXKICHUS U MHOro00paszus KyJIbTYpHBIX pacTeHui. L[eHTpbl
MIPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, ITAMM.

CoBpeMeHHbIE METObI CeNeKIMU. MaccoBbIi U MHAUBUAYAIbHBI OTOOPHI B CENEKIIMU
pacTeHui U KUBOTHBIX. OIIEHKA dKCTepbepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — WHOPUIUHT.
Yucras muaus. CkpeniuBaHue YUCTIX TUHUH. ['eTeposuc, nin rubpuanas cuia. HepoacrsenHoe
cKkpemuBanue — ayTOpuauHr. OtganéHHas ruOpugusanus U e€ ycnexu. VCKycCTBeHHBIN
MyTareHe3 W TIOJyYeHUE TMOJHIUIONAOB. JIOCTHIKEHHUSI CEeNeKIIMM PACTEHUW, KXUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHAs HWHXKEHEpUs. OTalbl CO3JaHUs
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumxenepusi. Knetounsie
KyJIbTypbl. MUKPOKJIOHATEHOE pa3MHOKEHHE pacTeHuid. KitoHupoBaH#ue BHICOKOMPOTYKTUBHBIX



CEIbCKOXO035MCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mpodiemel. MO —
TeHETUYECKU MOIU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpets: H. . BaBunos, U. B. Muuypun, I'. . Kapneuenko, M. ®@. IBaHOB.

Tabmuipel u cxembl: Kapta «L[eHTpbI MPOUCXOXKIEHUS M MHOT0OOpasusi KyJbTYpPHBIX
pacteHuii», «Ilopoapl TOMalIHUX >KUBOTHBIX», «COpTa KyJbTYpHBIX pacTeHui», «OtaanéHHas
rubpuam3anusy, «Paboter akamemuka M. @. HWeanoBay, «[lomumnoungus», «OOBEKTHI
ouorexHonorun», «Kiaetounsle KyJabTyphl U KIOHUpOBaHUE», «KOHCTpyupoBaHue u mepeHoc
TE€HOB, XPOMOCOMY.

Ob6opynoBaHue: MyJSDKU TUIOAOB U KOPHEIJIOZOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repobapuit «CenbCKOX03SIICTBEHHBIE PACTCHHSI.

JlaGopaTopHble H NpaKkTH4YecKHe padoThbi:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHIXKEHHUS CEJIEKIMU PACTeHHM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIIMIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENbHBIH YYacTOK, B TEIUIMYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBosnonMOHHAs OHOJIOTHS.

[IpeanocbuIKM BOSHUKHOBEHUS SBOTIOLIMOHHON TEOPUHU. DBOIIOIIMOHHAS TEOPUsI U €€ MECTO
B Onosoruu. BiusHue 3BOTIOLMOHHON TEOPUH HA Pa3BUTUE OUOJIIOTUU U APYTUX HAYK.

CunerenbcTBa 3Bosonuu. [lageoHToNOrNYECKHE: TOCIEI0BATENFHOCTD OSIBIICHHUS BU/I0B
B TAJICOHTOJIOTHYECKOW JIETONHCH, IepexoaHble ¢Gopmbl. buoreorpaduyeckue: cXxoacTtBo u
pazmuune (hayH u GpIop MaTEpUKOB U OCTPOBOB.

DOMOPHOIOTHYECKHEe: CXOJCTBA U pa3iuuus SMOPHOHOB DPa3HBIX BUIOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AaHAJIOTUYHbIC, PYyJMMEHTapHBIE OpTraHbl,
aTaBU3Mbl. MOJEKyJIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITyTEeH Y BCEX OpraHU3MOB.

OpomononHass Teopust Y. [apBuna. [lpeanochuiku BO3HUKHOBEHHUS JapBUHH3MA.
JIBuokylie CuiIbl OBONIONMM  BUAOB 1o JlapBuHY (M30BITOYHOE pa3MHOXKEHHE TIpU
OTPaHMUYEHHOCTH PECYpCOB, HEONpeNeNE€HHAas HW3MEHYMBOCTh, OOpbOa 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN O0TOOD).

Cunrerudeckas teopus sBomoruu (CTD) u e€ ocHOBHBIE TTOJIOKEHUSI.

MukposBontonus. [lonynsauns kak eIMHULIAa BU1a U SBOJIFOLUH.

JBwxymue cuibl ((pakTophl) SBOJIONMH BUIIOB B TMpUpoJe. MyTallMOHHBIN TMpoIecc U
KOMOWHATHBHAs U3MEHYUBOCTH. [loMy siiinoHHbIe BOJIHBI U Apeid reHoB. M3omsius 1 Murparus.

EctectBeHHbIl 0TOOp — HampaBistomuii ¢gaxtop 3Boitonud. POpMBI €CTECTBEHHOTO
otOopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yJibTaT 3Bosoluu. [IpuMeps! mpucnocobieHuit
y opraHu3MoB. ApomMop(}03bl U UANO0ATATITAIIAHN.

Bun u BumooOpazoBanme. Kputepuu Buma. OcHOBHblE (QOpPMBI BHUI000pPA30BAHUSA:
reorpapuueckoe, 3K0JI0rHUECKOe.

Maxkposomonus. @opMbl 3BONIONUH: (QHUIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napasuienpHasi. HeoOpaTuMOCTh 3BOMIOIHH.

[IpoucxoxaeHre  OT  HECHEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomas
crienuanu3anus. AfanTuBHas pajdausl.



JdemoHcTpanmuu:

IToprpersr: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomep, A. H. CeBepiios.

TaGnuupl u cxemsl: «Pa3BuTHE OpraHNYECcKOro Mupa Ha 3emiie», «3apobIIIH T03BOHOUYHBIX
AKHUBOTHBIX», «Apxeontepukc», «Popmbl 60pbsObI 3a cylecTBOBaHUE», «EcTecTBeHHBIN 0TOOPY,
«MHoroo0Opa3ue copToB pacTeHui», «MHorooOpa3sue mOpoa >KUBOTHBIX», «llomymsamum»,
«MyTanuoHHas U3MEHUMBOCTEY, «Apomopdo3er», «Manoanantammumy», «O0mas 1erenepanus,
«/IBrmxymue cuibl Boonny», «Kapra-cxema mapuipyra nyremectsus Y. /lapBunay, «bopnba
3a CYLLECTBOBAHHEY, «IIpucnocobaeHHOCTH OpPraHU3MOBY, «["eorpaduueckoe
BU000pa30BaHUE», « DIKOJIOTUYECKOE BUI000PA30BAHUE.

OO6opyoBaHME: KOJIJICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OP TUIOIOB U
ceMsiH, Kosutekuus «IIpumepsl 3alUTHBIX TPUCTIOCOONIEHUH Y ) KUBOTHBIX», MOAEIb «OCHOBHbBIE
HalpaBJICHUs 3BOIIOLUNY, 00bEMHAs MozeIb « CTpOEHHE FOJIOBHOTO MO3ra IIO3BOHOUYHBIXY.

Buoreorpaduyeckas kapra wmwupa, KowieKuus «@DOpMBI COXPAaHHOCTH HMCKOMAeMbIX
JKUBOTHBIX U pacTeHHi», Mozaenp anmiukanus «llepekpéct xpomocom», BIaKHbIE IpenapaThl
«Pa3Butne Hacekomoro», «Pa3zBuTme mnArymku», Mukpomnpenapar «Jlpozodpumia» (HopMma,
MyTaluH (OpMbI KpBIIILEB U OKPACKU TEJa).

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

Jlaboparopuas padota Ne 1. «CpaBHEeHHE BUIOB 110 MOPHOJIOTUYECKOMY KPUTEPUIO».

JlaGopatopHass pabota Ne 2. «OmnucaHue NpUCHOCOOIEHHOCTH OpraHu3Ma Hu €
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe KU3HU Ha 3emJie.

JloHay4uHbIe IPEJICTaBICHUS O 3apOXKACHUU KU3HU. HayuHble runore3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHcHepMus. XUMHUYecKas 3BOJIOLUSA. AOHOreHHBIH CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUYECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUUECKON
sBostoiny. HauanpHele atansl Onosnornyeckoi apotonuu. ['unoresa PHK-mupa. @opmupoBanue
MEMOpaHHBIX CTPYKTYp M BO3HHMKHOBEHHE INPOTOKJIETKU. [lepBble KIETKM U HX HBOJIOLHA.
®opMUPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3ButHe xku3Hu Ha 3emiie 1o 3pam u nepuoaam. Karapxei. Apxelickasi 1 IpOTEpO30HCKast
apsl. [Taneo3oiickast 3pa 1 €€ nepuo/pl: KeMOPHUIICKUH, OPAOBUKCKUM, CUITYpUIICKUH, 1I€BOHCKHUH,
KaMEHHOYTOJIHBIN, IEPMCKHUI.

Me3o30lickas 5pa U €€ NepUoabl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaiiHo30iiCcKas 3pa U €€ Meprobl: aJI€0r€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TeoJIoTHYecKuX IMpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLUU
PaCTUTENIBLHOTO U )KUBOTHOT'O MUpa. ApoMOop(o3bl Y pacTeHHI! U )KUBOTHBIX. [logBreHue, pacuBer
Y BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

CucreMa OpraHM4ecKoOro Mupa Kak OTpakeHue 3BOJOLNU. OCHOBHBIE CUCTEMATHUECKUE
TpyIIbl OPraHU3MOB.

OBojronusl 4eloBeKka. AHTpOMOJOrus Kak Hayka. Pa3BuTue mnpeiactaBieHHid o
IIPOUCXOXKIECHNUHN YesloBeKa. MeTo1bl M3ydeHus: aHTpornorene3a. CXoAcTBa U pa3indusl 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YETIOBEKA.

JBuwxyume cuibl  (pakTopel) aHTpomoreHesa. HacinencTBeHHass WM3MEHUHMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHNUE OPYIUil TpyZa, MBILIUICHHUE,
peub.

OcHOBHBIE CTaguU M BETBHU HBOJIIOLMU YEJIOBEKA: ABCTPAIONUTEKH, YEIOBEK yMEIbIi,
Yenosek npsaMmoxondamuid, YenoBek HeaHaepTranbckui, YenoBek pasymublid. Haxonku



MCKOMAeMbIX OCTATKOB, BpeMsl CYyIIECTBOBaHUS, 00JACTh pacHpOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 )KU3HHU, OPYAHSL.

UYenoseueckue packl. OCHOBHBIE OOJbBINIKE pachl: €BpOTEOoUHAs (eBpas3wiicKas), HETpo-
aBcTpajioujiHas  (9KBaTOpUAbHAsA), MOHTOJOWJHAs  (a3uarcko-amMepukaHckas). YepTsl
MPUCTIOCOOTICHHOCTH IIPEJICTaBUTEIIEH YEIIOBEUECKUX Pac K yCIOBUSM CyllecTBOBaHUS. EnMHCTBO
yenoBeueckux pac. Kpuruka pacuzma.

JleMoHCTpanum:

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

Tabmune! u cxembl: «Bo3nukHoBenue CollHEUHON cCUCTeMbI», «Pa3BUTHE OPraHUYECKOTo
mupa», «PacrurenpHas kietka», <« KuBoTHas kiuertka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasi CUCTEMAa OpPraHu4ecKoro mMupay», «CpaBHEHHE aHATOMUYECKHX YEPT CTPOCHUS
YyeJloBeKa M 4YeIOBEKOOOpas3HbIX 00e3bsiH», « OCHOBHBIE MECTa IaJICOHTOJIOTMYECKUX HaXOJ0K
IPEIKOB COBPEMEHHOro uejoBeka», «JllpeBHelmme moan», «JpeBHue moam», «llepBbie
COBpPEMEHHBIE JTI0N», «UenoBeuecke pachl».

Ob6opynoBanue: wmynsixku «lIpoucxoxxaeHue denoBeka» (OIOCTbI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMAHbOHIIA), CIENKH WM U300paKeHHs] KaMEHHBIX OpyIui
MEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEphl, pyOuia, ckpebia), TeoXpoHOJOoru4ecKas Tabnuia,
KoJuTeK1Us «DOopMbl COXPAHHOCTH UCKOIIAEMBIX )KMBOTHBIX U PaCTCHUI».

JlabopaTopHble U NpakTHYeCKHEe PadOThI:

[Tpaktuyeckas padora Ne 1. «/3yueHue uckomnaemMblX OCTaTKOB pacTEHUI U )KUBOTHBIX B
KOJUTCKIIASX).

OKCcKypeusi «IBOJIOLUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyUHbIM WM
KpaeBeIUECKU My3eil).

Tema 3. Oprann3msl 4 OKpPY:KaOIIAs cpeaa.

OKonorusg Kak Hayka. 3ajadd M paslesibl  3KOJOTMH. MeToJbl 3KOJIOIMYEeCKHX
UCCIJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMs  OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3/yIIHas,  IOYBEHHas,
BHYTPHUOpPraHU3MEHHas!.

Okonoruyeckue (axropsl. Kiaccudukanms skomorndeckux (akTopoB: aOMOTHUECKHUE,
OMOTHYECKUE U aHTPOIOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PAaKTOPOB HA OPraHU3MBI.

AlGuotnueckue  (QakTophl:  CBET, TeMIleparypa, BJIaXHOCTb. DoTonepuoausM.
[TpucnocoOieHns OpraHu3MoB K JeHCTBHIO aOHOTHYECKHX (aKkTOpPOB. bruojornyeckue puTMsl.

buotnueckue ¢dakrtopel. Buasl OMOTHMUECKHMX  B3aMMOJEHCTBHMHA:  KOHKYpPEHIIMS,
XHUIIIHWYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepaius, MyTyaln3M, KOMMEHCATIU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeEHCaIU3M, HeUTpaau3M. 3HaueHue OHMOTHYECKUX
B3aMMO/ICHCTBUH IS CYIIECTBOBAHUS OPraHU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApPAKTEPUCTUKH MNOMyIsAnuu. OCHOBHBIE IIOKA3aTead IOIMYJIALHNU:
YHUCIIEHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, NPUPOCT, MuUrpauusd. JuHamuka
YHUCIIEHHOCTH MOIMYJISIIUU U €€ peryJsiusl.

JleMoHCTpanum:

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

Tabmune! u cxembl: kapta «IIpupogHbie 308 3emin», «Cpenbl 0OMTaHUS OpPTraHU3MOBY,
«Dotonepuoauzmy», «llomynsuum», «3aKOHOMEPHOCTH pOCTa YHUCJIEHHOCTH MOIMYJALUN
uHpy30pun-Tyhenbkm», «llumensie nenmy.

JlabopaTopHblie U NpaKkTHYeCKHue padoThl:



JlabopaTtopHnas pa6ota Ne 3. «Mopdomornueckre 0cOOEHHOCTH PACTCHUI U3 Pa3HBIX MECT
oOUTaHUS.

JlaboparopHas padota Ne 4. «BiusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padora Ne 2. «IToacuér MIOTHOCTH MOMYJIALMA Pa3HBIX BUIOB PACTCHUM.

Tema 4. Coo011ecTBa M DKOJOrH4YeCKHEe CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHO3a:  BHJOBasd,
NpOCTpaHCTBEHHas, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonste 00 3KkocucTeMe W OHOreOlEHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBl JKOCHCTEMBI: TMPOAYLEHTbl, KOHCYMEHTBI, pPEIYyLEHTHI.
KpyroBopor BemecTB M TOTOK SHEpruud B 3dKocucreme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IOKa3aTelM 3KOCHCTEMBL: OHMoMmacca,
OPOAYKIHSA. DKOJOTHYECKHE MUpPaMUAbL: TMPOMYKIUHU, YUCICHHOCTH, Ouomaccel. CBoicCTBa
9KOCUCTEM: YCTOMYUBOCTb, CAMOpPETyIIsiiusl, pazButue. CyKieccus.

[TpuponHble 3KOCHCTEMBL. OJKOCHUCTEMBI 03€p M peK. OJKOcHCTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YpOOIKOocUCTeMBbl. buonornyeckoe u
XO03SUCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpasue kak ¢aktop ycroiunBoctu skocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuanckoro o 6uocdepe. I'panuiibl, cocta u cTpykTypa Ouocdepst. XKusoe
BemectBO M ero ¢GyHkuuu. OcobeHHOCTH Ouocdepbl Kak TIJI00ATBHONH 3KOCHUCTEMBI.
JlnHamugeckoe paBHOBECHE B 0OpaTHas CBs3b B Ouocdepe.

KpyroBopotbl BeniecTB M OHMOr€OXMMHYECKHE LMKIBI JIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Ouoctepe 3eminn. AHTPONIOTeHHbIE U3MeHeHus B Onocdepe. ['nmodanbHbIe
9KOJIOTMYECKUE TPOOIIEMBI.

CocymiecTBoBaHUE MPUPOJIBI U yeroBedecTBa. CoxpaHeHHEe OMOpa3HOOOpa3us Kak OCHOBA
ycroifunBoctu O6nocdepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIHBIMU pECypcaMH U UX
ucnosib3oBaHue. JlocTHKeHHsI OMOJIOTHH U OXpaHa MPUPO/IBL.

JdemoHcTpaumuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmunel u cxemsbl: «[lumessie nenu», «bruoreHos: coctaB u cTpykrypa», «lIpupoaHsie
coobmectBay, «llemu mnuTtanus», «IKonoruueckas nupamunay, «buocdhepa u yenosex»,
«IJKocHUCTeMa IIMPOKOJIUCTBEHHOIO JIecay, « IKOCHCTEMA XBOMHOT O Jiecay, «brnorieHos Bogoémay,
«ArpornieHo3», «llpuMepHbIe aHTPONOTEHHBIE BO3JCUCTBUS Ha mpupoay», «Baxkuelmue
WMCTOYHUKHU 3arpsi3HEHUs BO3JlyXa U TPYHTOBBIX BOA», «IlouBa — BakHeWIIas cOCTaBISAOIIAs
ouocthepnr», «DakTopel Aerpamauuu  nouB», «llapHukoBblit  dPdexT», «DakTOpHI
PaAMOaKTUBHOIO 3arpsi3HeHUs Ouocdepsbl», «Od1mas cTpykrypa 6nocheps», «Pacrnpocrpanenue
xKu3HH B Onochepe», «O30HOBHIN dKkpaH Ouochepw», «KpyroBopor yriaepoma B Gmocdepe»,
«KpyroBopoT a3ora B mpupojie».

OO6opynoBanue: MoIeTb-aNIIMKaNUs « [UMTUYHBIE OMOLIEHO3bI», repOapuii «PacTutenbHbIe
coobmiecTBay, komekuuun «buoneHosy», «Bpeautenu BaKHEHIIMX CETbCKOXO3HCTBEHHBIX
KyJbTyp», TepOapud ¥ KOJUISKIIUM PACTeHUH W >KUBOTHBIX, TNPUHAUICKANINE K pa3HBIM
HKOJIOTHUECKUM Tpymiam ojxHoro Buaa, Kpacuas kuura Poccuiickoit @enepanuu, n300pakeHus
OXpaHsIeMbIX BHJIOB PACTEHUN U KUBOTHBIX.



I[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUMA

Cormacao ®I'OC COO, ycraHaBiIMBalOTCA TpeOOBaHUS K peE3yabTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeHero oo1ero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JMYHOCTHBIX pPE3yJIbTaTOB OCBOEHUs IpenMera «buonorus» BblieaeHbI
CIIEIYIOIIME  COCTABJIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  IpakIaHCKOU
UJICHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAMOCTOSTEIILHOCTH M CaMOOIPENIEICHHUIO,
HaIM4YUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, LEJCHANpaBICHHOE pa3BUTHE BHYTPEHHHUX
yOEXKICHUIM JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUUECKUX TPaJWLMN pa3BUTHUS
OMOJIOTUYECKOT 0 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCsl PYKOBOJICTBOBATHCS B CBOCH
ACATCIIBHOCTH LICHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, IPUCYIIUMH CHUCTEME 6I/IOJIOFI/I‘-ICCKOFO
o0pa3oBaHus, HATMYHE KOJIOTUYECKOTO MPAaBOCO3HAHMS, CTIOCOOHOCTH CTaBUTH LIETTU U CTPOUTH
JKU3HEHHBIE IJIaHbI.

JInuaOCTHBIC pPE3YJbTaThl OCBOCHUA MPECAMCETA «bnonorusay JOCTUI'alOTCA B CIOHMHCTBEC
y‘-IC6HOI\/JI M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCI/If/'ICKI/IMI/I
COLIMOKYJITYPHBIMHU, UCTOPHUYECKUMHU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHU MOBEACHHUS M CIOCOOCTBYIOT MpOLIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUA W CaAMOpPAa3BUTUS, PA3BHUTUA BHyTpCHHCfI no3uuuu JIMYHOCTH, IMAaTpUOTU3MaA,
YBaXXEHUA K 3aKOHY M IIPaBOIOPSAIKY, YEIOBEKY TpyZa U CTaplieMy IIOKOJIEHHUIO, B3aHMMHOIO
YBOXEHUs, OEpPEeKHOr0  OTHOIIEHUS K  KyJIbTypHOMY  HAacleldi0 H  TPAAULIUIM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoii depeparuu, Npupoe U OKpyKarolen cpee.

JImuaOCTHBIC PE3YIbTATBl OCBOCHUSA yq€6HOFO npeamMeTa «brnonorus JOJDKHBI OTpaXXaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTpPEHHEH
NO3ULIMEH JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHMEHTAlMi, MO3UTHBHBIX BHYTPEHHHX
yOeXIeHU, COOTBETCTBYIOIIMX TPAJUIHMOHHBIM IIEHHOCTSM POCCHHMCKOro  OOILEeCTBa,
PACIIMPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIIBHOCTHU B IMPOLCCCE pain3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCHHUTATEIBHOMN ACATCIIbHOCTH, B TOM YHCJIC B 4aCTH:

1) rpakIaHCcKOro BOCIMTAHMSA:

C(OPMHPOBAHHOCTh  TPAXJAHCKOM MO3MLMU  OOydaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOro 00I1eCTBa;

OCO3HAHHUE CBOMX KOHCTHUTYIMOHHBIX IIpaB M O6$ISaHHOCTeI\/'I, YBa)XCHUEC 3aKOHaA H
NPaBOTIOPSIIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATEIbHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
peleHnH yueOHBIX U IMO3HABATEIbHbIX 33/1a4, BHITTOJHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TIO3MIIMI0O TIO OTHOIIEHWIO K  SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMEHHE YYUThIBaTh B  CBOMX JICHCTBUSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSA JTIOJIEH ¢ pa3HbIMU YOSKJICHUAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U COLMAIBHBIM
MIOJIOKCHHEM;



FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMIOJHEHHS Y4YeOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATENbCKUX 3aJlay, YBAXKUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIIMOHEHTOB NP OOCYX JACHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CONCPIKAHNUS,

FOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOPMUPOBAHHOCTH POCCHICKON TPAKIAHCKONW UICHTHYHOCTH, TATPHOTHU3MA, YBAKEHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel POoIMHON, TOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE M HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIIEIUIO U TAMSITHUKAM IPUPObL, TOCTUKEHUSAM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U PAa3BUTHE OUOJIOTHUH,
MOHMMAHUS 3HAuYeHUs OWOJOTMM B IO3HAHWU 3aKOHOB TPUPOJBI, B KU3HU YeIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOeKIEHHOCTh, TOTOBHOCTH K CIIYKCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HapoAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTHPYSCh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEro;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJMUTEIISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MIPUHSATHUS LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPAAULUSIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYasi ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MOHUMaHNE YMOITMOHAIBHOTO BO3ICHCTBUS KUBOM IPUPOABI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIIEHHE MPOSIBIAThH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnuTAHHUS, (OPMHPOBAHHUA  KYJbTYPbl 3I0POBbSI M
IMOIUOHAIBLHOTO 0J1IAronoJyYns:

MOHMMAaHWE U peann3alys 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (340pOBOE MUTAHUE,
coOI0fieHre TUTUEHHYECKHUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
peryisipHas (u3uyecKkas aKTHUBHOCTh), OEpeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (DPU3UYECKOMY U MICUXUYECKOMY 3710POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJCHUS B CUTyallUsIX, YTPOXKAIOIIUX 3JOPOBbIO U )KU3HU JIOACH;

OCO3HAHUE TMOCJEICTBUI M HEMPHUSATHS BPEIHBIX MPUBBIYCK (YHNOTPEOJICHHS AJKOTOJIS,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHHUSA:

TOTOBHOCTB K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTb K aKTUBHOM JESATEIHHOCTH TEXHOJIOTHYECKOW M COIMAIbHOM HAPABJICHHOCTH,
CIOCOOHOCTh UHUITMUPOBATH, INIAHUPOBATH U CAMOCTOATEILHO BBITIONHATH TAKYIO ICSITEIIBHOCTD;

WHTEpEC K pa3imuyHbiM chepam mpodeccHoHATbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIHN BBIOOp OyAyIIeil nmpodeccun u peaarn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC MIJIaHbL;



TOTOBHOCTh M CIOCOOHOCTh K O0pa30BaHUIO U CaMOOOPa30BaHMUIO Ha MPOTSHKCHUH BCEH
KU3HU;

7) 3K0OJI0rN4YeCcKOr0 BOCIIMTAHMSA:

9KOJIOTHYECKH 11e1eco00pa3Hoe OTHOLICHHE K MPUPOJIe KaK NCTOYHUKY JKU3HHU Ha 3emie,
OCHOBE €€ CyIIeCTBOBAaHNS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYyJIbTYpbl: MPHOOPETEHUE ONbITA IIAHUPOBAHUS
[IOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJI OKPYXKAIOLIEH Cpeibl;

OCO3HaHUe T1100aJIBLHOr0 XapakTepa dKOJOTHYECKUX MPOo0JIeM U IMyTel UX peleHus;

CIIOCOOHOCTH UCHOJIB30BaTh MpUOOpETaeMble MPU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUS
OpU pEIICHUH MPOoOJieM, CBS3aHHBIX C palMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOOr0AeHNE
IIPaBWJI IIOBEJIECHUS B INPHUPOJAE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChephl);

aKTUBHOE HENpUsTHE JEHCTBUM, NMPUHOCSIIUX Bped OKpYKalolled MPUpPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOIArONMPUSATHBIC YKOJIOTHUECKHUE IMOCICIACTBUS MPEIITPHHUMACMBIX
JICHCTBUN U NPENOTBPALLATD UX;

HAJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTUYECKOW KYyJNbTYpBI, OIBITA
NESTEIIbBHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HUMHU B
MO3HABATEJIbHOW, KOMMYHHKATHBHOW M COIMAIBHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOM IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAayKH © OOIIECTBEHHOW TMPaKTUKH, OCHOBAHHOTO Ha JHAJOTe KYJIbTYD,
CIOCOOCTBYIOILETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIbTYPHOM MUDE;

COBEpIICHCTBOBAHUE S3BIKOBOM M UNTATEIbCKON KYJIbTYPbl KaK CpEACTBA B3aUMOICHCTBUS
MEX]Ty JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKHM, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBIIUIEHHUS, CO3/IaHUHU 1IEJIOCTHOTO MPEACTABIEHUS 00 OKpYXKaroIleM
MUpEe Kak O €IWHCTBE TMPHUPOABI, 4YeloBeKa M OOIIecTBa, B TMO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodieM COXpaHeHHUs: TPUPOTHOTO PAaBHOBECHS;

yOEeXKAEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJIi COBPEMEHHOM LMBHIM3ALUU: 00ECIIeYEeHHUS
HOBOTO YpPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS UEIOBEUECTBA, MOUCKA MyTel BBIXOJA U3 TNI0OATBHBIX
HKOJIOTMUYECKUX MPOOJIeM U oOecTieueHus nepexoa K yCTOWYMBOMY Pa3BUTHIO, PAIUOHATIEHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (DOPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJyUYEHUU OMOJOTMYECKMX 3HAHWU B LIEJSAX MOBBIIMICHUS 00Ien
KyJbTYpbl, €CT€CTBEHHO-HAy4YHON TIpPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIIMOHATHHON
TPaMOTHOCTH O0yUaronmxcs, GopMUpyeMOil Mpu N3y4eHUU OUOJIOTHH;

MOHUMAHWE CYIIHOCTH METOJOB ITO3HAHMS, HCIOJB3YEMBIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4YyaeMble 3HAHUS ISl aHajdu3a U OOBSICHEHHs SBIICHUUN
OKPYXAIOIIeT0 MHUpPa M MPOUCXOIAINIMX B HEM HW3MEHEHUH, yMEHHE JAelaTh 00OOCHOBAHHBIE
3aKTIOYEHHUST HA OCHOBE HAy4YHBIX (DaKTOB W HMMEIOIIMXCS JaHHBIX C METbI0 TONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHMYECKUE 3HAHMS JJs pelieHus
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE I[EHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTb OCYIIECTBIIATH MPOEKTHYIO U
MCCJIEI0OBATENCKYIO ACSITENPHOCTh MHAUBUIYAIBHO U B TPYTITIE;



TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HAaHUU II0 6PIOJIOFI/IPI B COOTBETCTBHU C XHW3HCHHBIMU
OTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS Y4eOHOTro mpeamera «bUONOTHsS» BKIIIOYAIOT:
3HaUUMBIC JUIS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIONIMXCS  MEXKIUCIUTUTMHAPHBIC
(MeXmnpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(rKy METO/I0B IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBbIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopHsi, UCCIEAOBaHUEe, HAOIIOAEHUE, W3MEpPEHHUE, SKCICPUMEHT U APYTHX), YHUBEpPCATbHBIC
yueOHbIe JeicTBUS (MO3HABAaTeIbHbIE, KOMMYHHUKATHUBHBIC, PETYJSATUBHBIE), 00eCreunBaroIIne
dbopMupoBaHre (QPYHKIHMOHAIBHON T'PaMOTHOCTH M COIMAIBbHOM KOMMETEHLUU OO0YyYaroImxcs,
CIIOCOOHOCTh 00yyJaronmxcst KCII0Ib30BaTh OCBOCHHBIE MEXAUCITUTUTMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHWUS U YHUBEpPCAIbHBIC Yy4YeOHBIC [EWUCTBHS B IO3HABATECIILHOU U
COLIMATILHOM MTPaKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMbl CPEIHEro o01ero odpa3oBaHUs
JTOJKHBI OTPaXkaTh:

OByaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NO3HABATEJIbHBIMH /IEHiCTBUSIMH

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOSITeNIbHO (POPMYIMpPOBaTh M aKTyallM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIIOJIH30BATh IPU OCBOCHUH 3HAHUN MTPUEMBI JJOTHYECKOTO MBIIIJICHUS (aHAJIN3a, CHHTE3a,
CpaBHEHHMs, KiacCU(pUKAUU, OOOOIIEHUS), PACKPBIBATh CMBICI OHMOJIOTHYECKUX TIOHATUH
(BBIIENATH UX XapaKTepHbIE MPU3HAKU, YCTaHABIUBATH CBSI3U C IPYTUMU MOHSATHUSIMU );

OTIPENIETIATh 1NN JEeATeTbHOCTH, 3a/laBas MapamMeTpbl W KPUTEPUU WX JTOCTHIKECHUS,
COOTHOCHUTD PE3YJbTATHI ACATEIHLHOCTH C MTOCTABICHHBIMH IIEJISIMHU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUN KUBOU
MIPUPOIBL;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHAYKTUBHBIC, 1€TyKTUBHBIC, IO AHAJIOTHH ), BBISIBIISTH
3aKOHOMEPHOCTH M TIPOTHUBOPEYMS] B PaCCMAaTPUBAEMBIX SBJICHHSX, (POPMYIUPOBATH BHIBOJBI U
3aKJIIOUEHUS;

MPUMEHATh CXEMHO-MOJIEIbHBIE CPEACTBA AJI MPEACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOIIIEHUN B M3Y4YaeMbIX OMOJOTHYECKHX OOBEKTaxX, a TAK)Ke MPOTHBOPEUYMM PA3HOTO PoOJa,
BBISIBJICHHBIX B PA3JIMUYHBIX HH(POPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IUIAH PEIICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIESITEIIBHOCTH, OIEHWBATh COOTBETCTBUE PE3YJIHTATOB IIEIISIM,
OIICHUBATh PUCKH MOCJIECICTBHUI IS TEIILHOCTH;

KOOPJIMHHUPOBATh M BBINONHATH pabOTy B YCIOBHUSX peadbHOr0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBITIUICHHUE TPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE eHCTBHA:



BJIa/IETh HABBIKAMHM y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspelieHus: npoodsieM, CrOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY HOWCKY METOOB
pelIeHUs TPAKTUYECKUX 3aa4, IPUMEHEHUIO Pa3IMUHbIX METOIOB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIe BHUABI ACSITEIBHOCTU IO MOJYYEHHIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAMU, PEOOPa30BaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYyalUsX, B TOM YHUCIE NPU
CO3/IaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIH THIT MBIIUICHHS, BIaJETh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIHUPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJM3UpOBaTh 3aJadyy, BbIABUIATh
TUIO0TE3Y €€ pelIeHus, HAXOIUTh apTyMEHTHI JUIsl J0Ka3aTeJIbCTBAa CBOMX YTBEPK/ICHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

AQHAJIM3UPOBATH MOJTYUYEHHBIE B XO/I€ PELICHMS 3a/1a4K PE3YJIbTaThl, KPUTUUECKU OLIEHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOoca CPEACTB M CIIOCOOOB JICHCTBUS B
poQeCCHOHATIBHYIO CPEy;

YyMETb IMEPEHOCUTHh 3HAHWS B  I[IO3HABAaTEJIbHYIO U  IPAKTUYECKyl0 olrnactu
KU3HEEATENIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00sacTei;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTHHAJIbHBIE MOJXOAbl U PELICHHs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3MUYHBIX MCTOYHHMKAX HMH(MOpManuu (TEKCTe yueOHOro mocoOws,
HAy4YHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApAX U CIPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UPOBaTh WHGOPMALMIO DPAIMYHBIX BUIOB U (QOpPM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(GopMyIMpOBaTh 3ampOChl M TNPUMEHATh pPa3IMYHblE METOAbI NPH IOHCKE U OTOOope
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 33]1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH,
COBEpPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O HCIOJIB30BAHUS PA3IMUHBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMaJbHYIO (OpMY THpPEACTaBICHUS OMOJIOTHYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TaOIHIIbI, PUCYHKH U IPYroe);

WCIIOJIH30BaTh HAYYHBINH S3bIK B KA4eCTBE CPEJCTBA NpH padboTe C OUOIOTHYECKOM
uHpopMaLuell: TPUMEHATh XUMHUYECKUE, (PU3MUECKHe M MaTeMaTH4ecKHe 3HAKHM M CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMH KOMMYHHUKATHBHBIMH AeHCTBUSIMM:

1) obuenue:

OCYHIECTBIISITh KOMMYHHMKAIIUN BO BCEX C(epax KU3HU, AKTUBHO y4acCTBOBATh B JHAJIOre
WIN JIUCKYCCUU TI0 CYIECTBY 00CYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYX/IEHUS OTHOCHUTEJIBHO BBINOJHEHUS TMIpejaaraeMoil 3ajayd, YYMTHIBaTb MHTEPEChl U
COTJIACOBAHHOCTD MO3ULUI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QJIMKTHBIX CUTYallui, YMETh CMAT4aTh KOH(PIUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUS
JPYTUX JIIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUSI C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs /1eITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOTHI IpU
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(GbopM B3aMOAEHUCTBUS NPH peLLICHUH yueOHOH 3a1auu;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JCHCTBUH ¢ yu€TOM OOLIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 4l€Ha KOJUIEKTHBA,

OPUHUMATh eI COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPIMHHUPOBATH
NecTBUSA 110 €€ OCTHXKEHUIO: COCTABIISATh IUIaH JEWCTBUH, pacpeesiiTh POIM C y4ETOM MHEHHH
YYaCTHHUKOB, 00CYKJIaTh pe3yJIbTaTbl COBMECTHON PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXKJIOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejJlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WJEH C MO3ULUU HOBHU3HBI, OPUTMHAILHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHbIX CHUTYyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMH A€l CTBUSIMU:

1) camoopranu3amus:

UCTIOJIb30BaTh OMOJIOTHMYECKUE 3HAHUS U BBIABICHHA NpoOJIeM M WX pEHICHUS B
KU3HEHHBIX M YYCOHBIX CHUTYAIHSIX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JENCTBUAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKpYXaroIIuX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh M (OPMYJIHPOBaTh COOCTBEHHBIE 33/Ja4l B 0Opa30BaTENbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYyallUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoO0CTBOBATh (POPMUPOBAHHIO M TPOSIBICHUIO IIMPOKOH APYIUIIMH B Pa3HBIX 00JacTAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYAIlMsIM, BHOCHUTh KOPPEKTHBHI B JICATEILHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
U MBICIIUTENIBHBIX POIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIIOIB30BATH MPUEMBI pedIIeKCUU
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PELICHHUS 10 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yIbTaTOB ACSITEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3yIbTaTOB ACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIbTATbBI

[TpenmerHble pe3ynbraThl ocBoeHus nporpaMmMbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKITIOYAIOT crieruduueckue st yaeOHoro npeamera «buonorusy HaydyHble 3HAHUS, YMEHHUS U
CHocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEPHpPETAMUd U MPeoOpa3OBaHUI0 3HAHUM, BHJbI
JEeSTeIbHOCTH 1O IMOJyYCHUIO HOBOTO 3HAHUS M NPUMEHEHMIO 3HAHUH B Pa3IUYHBIX y4eOHBIX
CUTYyalMsIX, @ TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYallUsX, CBI3aHHBIX ¢ Ononorueid. B mporpamme
IIpeIMETHBIE PE3YJIbTAThl IPEJICTABICHBI 110 TOJaM 00yUYEeHHUSI.

[IpeameTHbIE pE3yNIBTATH OCBOEHUS YueOHOTO npeameTa «buonorusy» ¢ 10 knacce 10IKHbBI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOrMM B CHCTEME HAay4HOTO 3HaHUS
€CTeCTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAy4YHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJEpKaHHE OMOJIOrMYECKUX TEPMUHOB U MOHATHUN: )KU3Hb, KIETKA,
opranusM, MeTabo13M (0OMEH BELECTB U MPEBpaIleHNEe SJHEPTUH ), TOMEOCTa3 (CaMOpEryIsLus),
YpOBHEBas  OpraHu3alusi  KUBBIX  CHCTEM, CaMOBOCHpPOU3BEIEHUE  (PEermpoAyKIHs),
HaCJIECTBEHHOCTh, N3MEHYMBOCTh, POCT U Pa3BUTHE;

yMEHUE u3jaraTb OWOJIOTHUECKHE Teopuu (KJIeTOYHas, XpPOMOCOMHAas, MyTallMOHHAsd,
LEHTpajbHas JorMa MOJeKyJsapHoi Ouosorun), 3akoHbel (I. Menpens, T. Moprana, H. H.
BaBwiioBa) u yueHus (0 LIeHTpax MHOT0OOpa3us U MPOUCXOXKACHUSI KyJIbTYpHBIX pacteHuil H. U.
BaBuiosa), onpenenats rpaHHUIIbI UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMHM Hay4YHOTO MO3HAHUs B OMOJIOTMHU: HAOJIOJEHHWE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHWUH, OpraHu3anus M MpOBEIEHHE OHOJIOrHYECKOro
HKCIIEPUMEHTA, BBIIBI)KEHHUE THIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXAYy HCCIeNyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJyYEHHBIX DPE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAY4YHBIX MOHSATHH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU IIOJyUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJIEATh CYLIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U SYKapHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIECCOB: OOMEHa BEUIECTB U
NpEeBpalleHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOI0 M IHEPreTHUecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOXKEHUSI, NHAUBUAYAIBHOIO Pa3BUTHUS
opranusma (OHTOTEHE3);

yYMEHHE MPUMEHATh MOJTy4YEHHbIE 3HAHUS 7 00BSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SIBJICHUM, ISl IPUHATHS MPAKTUYECKUX PEIICHUI B MOBCETHEBHOM KU3HHU C 1I€IbI0 00eCTIeYeHus
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJIeH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHSI B OKpy)Kalolled MNPUPOAHON cpele, MOHHMaHue HEOoOXOJUMOCTH
UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Uil PallOHAIBLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pellaTh »JJIEMEHTapHble TEeHEeTHYEeCKHe 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpeIlMBaHUE, CIEIUIEHHOE HACIEeI0BaHUE, COCTABISATh CXEMbl MOHOTUOPHUIHOTO CKPEIIMBaHUS
JUTS IpeJICKa3aHMsI HAaClIe0BAaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M MPAKTHYECKUEe padOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAHHEM;

yMEHHE KPUTHUYECKH OILIEHUBAThb W HMHTEPHPETUPOBATH HHPOPMAINIO OHOJIOTHYECKOTO
COJepKaHUs, BKIIOYAIOUIYIO IICEBIOHAYYHBIC 3HAHMUSA W3 Pa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepUalIbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIEHUs, 000011as
Ouonornyeckyro HHQPOPMALMI0O M3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS yueOHOTO npenmMeta «buonorus» 6 11 knacce nonxHbI
OTpaXkatTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ W POJU OMOJOTHMH B CHCTEME HAay4YHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUNMCKHUX U 3apYOSKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ounonoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKphIBaTh COICP)KaHUEe OMOJIOTHUECKUX TEPMUHOB U IOHATHUI: BHI, TIOMYJISIIHS,
reHo(oH, DBONIONMS, JBWXKYIUE CHIBI ((aKTOpBI) 3BOJIONUHU, MPUCIOCOOICHHOCTD
OpraHU3MOB, BHUJ000pa3OBaHUE, OSKOJOTHYECKHE (AKTOPBI, OSKOCHUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, pEIyLIECHTHI, LIETIH MMUTaHUs, SKOJOrHYecKas nupamuaa, OuoreoreHos, ouocdepa;

yMEHHE W3naratb Ouonorndeckue Teopun (dBomronmoHHas Teopus Y. JlapBuHa,
CHHTETHUYECKAasi TEOPHs SBOJIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apo/ibiiieBoro cxoacTra K. M.
bapa, uepenoBanus riaBHBIX HampaBieHU u mytell sBomoru A. H. CeBeprioBa, yueHHs O
6uocdepe B. . BepHaackoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BIIAJIETh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOIACHHE W OIMCAHHE
KHUBBIX CHCTEM, TIPOIIECCOB W SBJICHWH, OpraHW3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBM)KEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHUMOCTU MEXIY HCCIEAYEMbIMU
BEJIMUMHAMHU, OOBSICHEHHE TOJYYEHHBIX pEe3ylbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHATHUH,
TEOPH U 3aKOHOB, YMEHHE J€TIaTh BHIBOJIBI HA OCHOBAHHH MOJYYSHHBIX PE3yJIbTAaTOB;

YMEHHE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHHUSI OMOJIOTHUECKUX O0BEKTOB: BHJIOB,
HOMYJIAUM, TNPOJYLEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOTeOlEHO30B U HKOCHUCTEM,
O0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  M3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHS SKOJIOTMYECKHX (aKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB M TIOTOKA YHEPTUU B AKOCHCTEMAX, aHTPOTIOT€HHBIX N3MEHEHH B
HKOCHUCTEMAaxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOT€OXMMHMYECKHX IUKIOB B
ouocdepe;

YMEHHE TMPHUMEHSTHh TMOJTY4YCHHBIC 3HAHUS U OOBSCHEHUS OMOJIOTHUYECKHX IMPOIECCOB U
SIBIICHUM, JIJISI IPUHSTHS IPAKTUIESCKUX PEIICHUH B MOBCETHEBHOMN YKU3HHU C IIETTBI0 00ECTICYCHUS
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/0POBBbS OKPYXAlOIIUX JIofeH, COONIOACHUS HOPM
IPaMOTHOTO TOBEJEHHUsI B OKpYXarolleil NpUpoaHOH cpeae, MOHMMaHUE HEOOXOAMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
IPUPOJIOTIONIL30BAHMYS,

YMEHHE pelIaTh 3JIeMEHTapHbIe OMOJOTMYECKHe 3aJadyd, COCTAaBIATh CXEMBI INepeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (IIETIN MUTaHU);

YMEHHE BBINOJHATH J1a0OpaTOPHBIE U NpaKTU4YecKue padoThl, COOMIOAATH MpaBHUiIa MpPU
paboTe ¢ y4eOHbBIM U 1a0opaToOpHBIM 000pYI0BAHUEM;

YMEHHE KPUTHYECKH OIICHUBATH W WHTEPIPETUPOBATH HH(POPMAIHIO OHOJIOTHYECKOrO
COZIEPKaHMS, BKJIIOYAIONIYIO ICEBJOHAYYHBIE 3HAHMS W3 PA3IMYHBIX HCTOYHUKOB (CpeACTBa
MaccoBOi WH(OpMAIMK, HAYYHO-TIOMYJSIPHBIC MaTepHanbl), paccMaTpUBaTh IJIOOABHbBIC
IKOJOTUYECKUE TPOOIIEMBI COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

yYMEHHE CO3[aBaTh COOCTBCHHBIE IIMCBMEHHBIE M YCTHBIE COOOIICHHMs, 00001mas
Ouonormyeckyro HMH(OPMALMIO M3 HECKOJIbKMX HCTOYHHMKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
DJIEeKTPOHHBIE
No /i HaumeHoBaHuUe pa3iesioB H TeM Kommuectso  TIpaxTiueckue (uudposbie)
NMPOrpaMmblI o0pa3oBaTejbHbIE
4acoB padoThI
pecypchl
bubmuorexa [JOK
1 b 2 0.5
HONOTHA Kak Hayka https://m.edso00.ru/7f41c292
2 JKvBBIE cHCTEMBI M X OpraHU3aIUs 1 bubmmorexa [TOK
p t https://m.edso00.ru/7f41c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 ]s;I;?sHE;T:;(;ErOuﬁ £416292
bu6mmoteka [IOK
4 XK
VSHEACATEIRHOCTD [ICTIH 6 https://m.edso0o.ru/7f41c292
5 Pa3MHOXkeHUE 1 MTHANBUAYATEHOE Pa3BUTHE 5 1 bubnmnoreka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
5 HacnenctBeHHOCTh M1 KBMEHYMBOCTD 8 15 bubmuorexa [JOK
OpraHu3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41¢c292
but6mmoreka [IOK
P 1
8 C3EPBHOE BpeMA https://m.edso00.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 4



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

11 KJIACC

JJIeKTPOHHBbIE
H
No /i anMeHOBaHHe Pa3/iesioB U TeEM Kommuectso  TpakTHueckie (mudposbie)
NMPOrpaMmblI odpa3oBaTe/ibHbIE
4acoB padoThI
pecypcsl
bu6mmoreka [IOK
1 0 9 1
IBOMOLKOHHAT GHONOTHS https://m.edsoo.ru/7f41cc74
5 Bo3HMKHOBEHUE U pa3BUTHE )KU3HU HA 9 05 bubnuorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 OPraHH3Mbl  OKPYXKAIOLAs Cpea > . https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 9
Coo0miecTBa ¥ 9KOJIOTHUYECKHUE CHCTEMBI https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
5 P 2
C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 2.5



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