MyHununajbHoe 0101KeTHOe 0011e00pa3oBaTe/IbHOE YUPeKIeHUe
«Cpennsis o01eodpasoBaresbHas mkoJa Ne 52" r. bpsiacka

AnHomauusa K paboueii npozpamme
yueOHoro npeamera «buosorusp» 10-11(06a30Bblii ypoBeHb)

Paboyas nporpaMMa yuyeOHoro mnpeamera «buosorus» (06a30BbI  YPOBEHbD)
o0si3aTenbHOM  TpeaMeTHOW oOmacti  «EcTecTBeHHO-HAay4YHbIE MpEeIMETh» pazpaboTaHa B
cootBercTBUU ¢ NyHKTOM 31.1 ®T'OC OO0 u 1n.27. ®OII OO0 u peanusyercs 2 roaa ¢ 10 mo
11 xmacc B COOTBETCTBUU C (heiepaibHBIM YIEOHBIM TIJIAHOMCPEIHET0 00111ero oopasoBanus (5-
OHesHasl yuebnas Heoelsl).

OO6miee yuciIO YacoB, PEKOMEHIOBAHHBIX U W3Y4YeHHs Ouojorun — 684.,COTIIacCHO
yuebHOMY mmany MBOY COILI Ne 52 r.bpsincka na 2023-20224 yu.r. B 10 xnacce — 34 ygaca (1
yac B HeJenm0), B 11 kimacce - 68 waca (2 yaca B HE/IeI0).

[Tpu pa3zpaboTke MPOTrpaMMBI 10 OHOJIOTHH TEOPETUYECKYI0 OCHOBY ISl OTIPE/ICICHUS
MOJX0A0B K (opMUpOBaHHIO coJepkaHus YydeOHoro mpenmera «buonorus» cocraBwim:
koHrentyanbHbie ToJokeHusT PI'OC COO o B3aMMOOOYCIOBICHHOCTH IICJICH, COACpIKaHUS,
pe3ynbTaToB 00ydeHHs] U TpeOOBaHUII K YPOBHIO MOJATOTOBKM BBIITYCKHUKOB, MOJIOKEHUS 00
o0UMX HesIX U MPUHIUNAX, XapaKTepU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHETro
obmero oOpa3zoBanust B Poccuiickoit Denepannn, a TakKe MOJOKEHUS O crienruke OMOIOTHH,
e€ 3HaYeHUH B MO3HAHUU KUBOW MPUPOIBI U OOECIIEUEHHH CYIIECTBOBAHUS YEIOBEYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM IOJIOXKEHHUSIM OMNpEesIeHbl OCHOBHbIE (PYHKLIHU IMPOrPaMMBbI
1o OMoJIOTHUH U €€ CTPYKTYpa.

[Iporpamma mo Ouosoruu [a€T NpeACTaBI€HHE O LesX, 00 oOuieil cTpareruu
oOyueHusi, BOCHHTAHMS M Pa3BUTUA OOydYaIOUIUXCS CpeACTBAMH Yy4eOHOTO IpeaMera
«buonorus», omnpenenser o00sA3aTeNbHOE TMPEAMETHOE  COJIEpP)KaHUE, €ro  CTPYKTYpY,
pacmpesenieHue MO pas3ieraM U TeMmaM, PEKOMEHAYEeMYIO0 IOCIeI0BaTeIbHOCTh H3YyYCHUS
yuyeOHOro Marepuaja ¢ Y4€TOM MEXKIIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTHUKU
00pa30BaTeNbLHOTO MpPOILIEecca, BO3PACTHBIX OCOOCHHOCTEH oOywaromuxcs. B mporpamme mo
OMOJIOTHH TaKKe YUUTHIBAIOTCS TPeOOBaHUS K MJIAHHUPYEMbIM JTUYHOCTHBIM, METANPEAMETHBIM U
MpeIMETHBIM ~ pe3yabTaTaM OO0y4YeHHUS B (OpPMUPOBAaHMH OCHOBHBIX BHUIOB Yy4eOHO-
MO3HABATEIHHON NIEATEIbHOCTH/YIEOHBIX AEMCTBHI 00YyYarOmIUXCsS MO OCBOCHHUIO COICpKAHUS
OMoJOTrHYecKoro oopa3zoBaHusl.

B mporpamme mo 6uonoruu (10—11 xmaccel, 0a30BbIi ypOBEHB) pEaM30BaH MPHUHIIMIT
MPEeMCTBEHHOCTH B M3Y4YeHHHU Ouoyormu, Omaromapss dYeMy B HeW MNpoCMaTpHUBAETCA
HAIMpPaBJICHHOCTh HA PAa3BUTUE 3HAHUH, CBSI3aHHBIX C (DOPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO

MHUPOBO33pPCHUA, OCHHOCTHBIX OpI/IeHTaL[I/Iﬁ JIMYHOCTH, 9KOJOIru4€CKOro MBbIIIJICHUA,



NpPEJCTAaBICHUNA O 37J0pOBOM o00pa3e KH3HM U OCpeKHBIM OTHOIIEHHEM K OKpYXaromei
npupogHoit cpene. Ilostomy Hapsay ¢ H3ydeHHEM OOIIEOMOJIOTHYECKUX TEOpHid, a TaKxKe
3HAHUH O CTPOCHUM KHUBBIX CUCTCM PA3HOI'0 paHra U CymiHOCTH OCHOBHBIX IMPOTCKAKOIIUX B HUX
MPOIIECCOB B MNpOrpaMMe MO OHOJIOTHH YIEeNeHO BHUMAHHE HCIOJB30BAHUIO TOJTYYEHHBIX
3HAaHUH B HOBCCI[HCBHOI?I JKU3HU U1 PCIICHUS NPUKITAAHBIX 3a1a4, B TOM YHCJIC: HpO(l)I/IJIaKTI/IKI/I
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMIA  YENOBEKAa, MEAWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHHUS,
000CHOBaHHS KOJOTHMUYECKH IEJIECO00Pa3HOTO MOBEACHUS B OKPYXKAIOIIEH MPHUPOIHOU cpene,
aHaIM3a BIIMSHUSA XO3SHCTBEHHOM ACATCIIBHOCTU YCJIOBCKAa Ha COCTOSAHHUEC IIPHUPOAHBIX n
HNCKYCCTBCHHBIX 3KOCHUCTEM. Ycuneane BHUMAaHUS K HpHKﬂaﬂHOﬁ HAIpaBJICHHOCTH yqe6H0r0
npeamMeTa «bronorus MMPOAUKTOBAHO HGO6X0)II/IMOCTBIO oOecrieyeHus YCJIOBI/Ifl AT pCIICHUA
OJTHOW M3 aKTyaJlbHBIX 33Ja4 NIKOJIFHOTO OMOJIOTHYECKOTO 00pa30BaHus, KOTOpas Mpearoaraet
dbopmupoBaHHe y 00ydarommuXcs CIIOCOOHOCTH aJanTHPOBAThCS K M3MEHEHHUSM THHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

Buonorust Ha ypoBHE cpemHero oOmero oOpa3oBaHHs 3aHMMaeT BaxxHoe MecTo. OHa
obecnieunBaeT (GopMUpOBaHHE y OOy4alOUIMXCS MPEJCTABICHUNH O HaydyHOH KapTHHE MUpa,
pacmupsietT 1 0000IIaeT 3HAHKSI O )KHBOW NPUPOJE, €€ OTIMYUTEIBHBIX MPU3HAKAX — YPOBHEBOH
OpraHu3alliil W DBOJIIOLWHU, CO3MAET YCIOBHS JUIS: TO3HAHHS 3aKOHOB JKMBOHM IPHPOIHI,
dbopmupoBaHus (YHKIIMOHAIBPHOW TPaMOTHOCTH, HaBBIKOB 3JI0POBOrO0 M Oe3omacHOro obpasa
KHU3HH, SKOJOTHUECKOTO MBIIUICHUS, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIC U YEITIOBEKY.

Bonpmoe 3HaueHwe OWOJOTHS WMEET TAaKKe Uil PEIICHUS BOCIHUTATCIBHBIX U
pa3BUBAIONINX 33J]a4 CPEIHEr0 00mero oOpa3oBaHus, conuaIn3anu odyJaromuxcs. N3yuenue
ouosorun obecrieynBaeT YCIIOBUS TSt dbopmupoBaHuUs UHTEJUICKTYaIbHBIX,
KOMMYHUKAIIHOHHBIX M HWH()OPMAIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIBTYpPBI, CIIOCOOCTBYET
WHTETPAlUU OUOJIOTUYECKUX 3HAHUU C TPEJICTABICHUSIMH U3 JIPYTUX YYEOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKH, XUMUHU U T€OTpadHH.

Ot60p copepxanus yuyebHoro npeamera «buosorus» Ha 6a30BOM YPOBHE OCYILECTBIEH
C TIO3HMIIUH KYJIbTYPOCOOOPA3HOTO MOIX0/1a, B COOTBETCTBUU C KOTOPBIM O0YYaIOLIHECs TOJDKHBI
OCBOUTH 3HAHHS M YMCHHS, 3HAUYUMbIC il (pOpMUpOBaHUS OOIIEH KyJIbTYpbl, OTPEACISIONINE
MIOBEJICHHE 4YeJOBEeKa B OKpYXarolled NpUPOAHOI cpene, BOCTpeOOBaHHbBIE B IOBCEAHEBHOM
KHU3HU M TPaKTHUYECKOW JesTenbHOCTH. Ocoboe MecTo B 3TOM cucTeMe 3HAaHMM 3aHMMAaoT
AJIEMEHTHI COJAEP)KaHUS, KOTOpblE CIY)XaT OCHOBOW A (OPMHPOBAHUS MPEACTaBICHUH O
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHE MHpa U IIEHHOCTHBIX OPUEHTALUAX JUYHOCTH,
CMOCOOCTBYIOIIMX I'YMaHU3AIUH OHOJIOIMYECKOT0 00pa30BaHUsL.

Lenp u3ydyenuss ydeOHoro mpeamera «buosorus» Ha 6a30BOM ypOBHE — OBJaJICHHE

O6y‘~IaIOH_II/IMI/IC$I 3HaHUAMHU O CTPYKTypHO-(I)YHKHHOHaHLHOﬁ OpraHru3al KXUBBIX CHCTCM



pPa3HOTO paHra U MPUOOPETEHHE YMEHUHN KCIIOJIb30BaTh 3TH 3HAHMSI JJIsi TPAMOTHBIX JCHCTBHH B
OTHOIICHUH OOBEKTOB JKUBON TIPUPOJIBI U PEIICHUS Pa3IMIHBIX KU3HEHHBIX TIPOOIIEM.

JlocTikenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
o0ecrieunBaeTCsl peIICHUEM CIIEAYIONUX 3a1ay:

OCBOCHHE OOYYAIOUIMMHCS CHCTEMBl 3HAHHH O OWOJIOTUYECKUX TEOPHUAX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THIOTe3aX, MPaBWIIAX, CIYKAIIUX OCHOBOM st (DOPMHPOBAHUS
MIPEJICTAaBICHU O EeCTECTBEHHO-HAYy4YHOM KapTHHE MHpa, O METOJaX HAay4YHOIO IMO3HaHUA,
CTPOEHUHM, MHOTOOOpa3sMM U OCOOEHHOCTSX >KMBBIX CHCTEM Pa3HOIO YPOBHS OpraHu3allvy,
BBIJIAIOIIUXCS] OTKPBITUSX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

(¢opMupoBaHHE y 00Yy4YalOIIMXCS MMO3HABATEIbHBIX, UHTEIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH B Ipolecce aHaIM3a JaHHBIX O MyTAX Pa3BUTHUS B OMOJIOIMM HaYYHBIX B3IJISI/IOB,
uJeH U MoAX0I0B K M3YYEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHHE Yy OOydarommxcsi oOmed KyiabTypbl, (YHKIMOHAJIBHOW TIPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH W OIIEHWBATH SBJICHUS OKPYXKAIOIIET0 MUpA KUBOW MPHUPOIBI HA
OCHOBAHHWU 3HAHWW U OTIBITA, TOTYICHHBIX TTPH U3yUYCHUH OWOJIOTHH;

dhopmupoBaHHEe y OO0Y4aIONIUXCS YMEHHM WJUTIOCTPUPOBATH 3HAYCHHE OMOJIOTHUECKHX
3HAHUW B TMPAKTUYECKOW MAESITETbHOCTH YEJOBEKA, Pa3BUTHH COBPEMEHHBIX MEIUIUHCKUX
TEXHOJIOTUH ¥ arpoOUOTEXHOJIOTHIA;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXHOCTH IO3HAHUS 4YEJIOBEKOM >KMBOM MPHUPOJIBI,
HE00X0IMMOCTH OEpPEeKHOTO OTHOLICHHS K HEW, COOMIOICHUS STUYECKUX HOPM MPU MPOBEACHUU
OMOJIOTMYECKUX HCCIIEI0BAHUN;

OCO3HAHHE LIEHHOCTH OMOJIOIMYECKUX 3HAHUU JUISl TOBBILIEHUS YPOBHS SKOJIOTHMYECKOMN
KYJIBTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUIl B NMOBCEIHEBHOM XU3HU JJISI OLECHKU
MOCJIEJICTBUI CBOEH JEATEIBHOCTH IO OTHOIIEHUIO K OKpYXKarllel cpelne, COOCTBEHHOMY

3I0pOBbIO, 000CHOBAaHUE U COOIOIEHUE Mep TPODUIAKTHUKU 3a00JIeBaHUH.

Pabouas nporpamma paspaborana yuurtesnem Ouosorun Muxuenko C.B. B cooTBeTcTBUM
¢ «IlonoxxeHnemMo0 yTBepkJIeHMH U pa3paboTke pabodux MporpaMm Mo y4eOHBIM IMpeaMeTaM U
KypcaM BHEYPOYHOHM JEATEIIbHOCTH HAuyaJbHOTO OOIIEro, OCHOBHOIO OOLIEro M CpeIHEero
obmero oOpazoBanuss MBOY COIII Ne 52 r. Bbpsncka» u  ompenenser OpraHu3aluio
00pa30BaTEeIbHON JIEATENILHOCTU YYHMTEIsl B IIKOJE MO  yuebnomy npeomemy "buonorus".
Pabouas mnporpamma  yuebHoro mnpeamera "buonorus" smisercs uwacteio OOII OOO
OIIPEIETAIOLIEH

- COZIEpIKaHHUE;

- INIAHUPYCMBIC PC3YIIbTAThI (J'II/I‘-IHOCTHBIC, MCTAIIpCAMCTHBIC U Hpe,Z[MeTHLIC);



- TEeMaTUYeCcKoe IUIAHUPOBAHHUE C YYeTOM paboyeil MporpaMMbl BOCHUTAHHS U
BO3MOXKHOCTBIO Hcnojs3oBanus DOP/IIOP.

Pabouas mporpamMmma oOCyXJeHA U MPHUHSITA PEIICHUEM METOJUYECKOr0 OOBEAMHCHUS U
COTJIACOBAHA 3aMECTUTENIEM JUPEKTOpa 1Mo yueOHO-BocnuTaTeabHoi padote MBOY COII Ne 52

r. bpsHcka

MNOACHUTEJIbHASA 3AIINCKA
10 kaacc

[Ipu pa3zpaboTke mporpamMmbl MO0 OUOJOTUH TEOPETHUECKYI) OCHOBY JIJIsI OTNPECIICHUS
MOAXO0/I0B K (OPMUPOBAHUIO coJepkaHusi yueOHoro mnpeamera «buonorus» cocraBuiu:
koHrentyanbHbeie mojoxeHus GI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJeH, COAep)KaHuUs,
pe3ynpTaToB 00y4deHHsT W TPeOOBaHMI K YPOBHIO TOJTOTOBKH BBITYCKHUKOB, IOJIOXKEHHUS 00
00ImMUX TENSIX W MPHUHITUIAX, XapaKTEPHU3YIONINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHETO
obmero obpazoBanus B Poccuiickoit denepannn, a TaKkKe MOJOKEHUS O CrieupuKe OMOJIOTHH,
e€ 3HaYeHWU B TO3HAHWM >KUBOW TMPHUPOJBI U OOECIICUCHUH CYIIECTBOBAHUS UYEJIOBEUECKOTO
oburectBa. CorjacHO Ha3BaHHBIM IOJIOKEHUSIM, OIPENIETIeHbl OCHOBHbIE (YHKIIMH MPOTPaMMBI
o Ouonoruu u e€ cTpykrypa. Pabouass mporpamma ydae6Horo npeamera «buonorus» (6a30BbIit
YPOBEHB) o0s3aTenbHON  mpeaMeTHOW  oOmacth  «EcTecTBeHHO-HAydHBIE — MPEAMETHD)
paszpaboTana B cooTBeTcTBHH ¢ IMyHKTOM 31.1 ®T'OC OO0 u 11.27. ®OIT OO0

- OcHoBHas oOpasoBartesbHasI MpoTrpaMMa OCHOBHOTO o01iero oopazoanuss MbOY COI Ne
52 r.bpsucka (®I'OC O00).

- ®enepanpHOTO 3aK0HA «O0 0Opa3zoBanuu B Poccuiickoit deneparum» ot 29.12.2012 N273-
®d3 (penakuus ot 16.04.2022).

- Yye6Horo uiana MBOY COIII Ne 52 r. bpsincka Ha 2023-2024 yu.ron, ¢ yuerom PaGoueit
nporpammel Bocnutanuss MbOY COILL Ne 52 r. BpsiHcka.

[Iporpamma mo 6uosnorun AaéT mpeicTaBiIeHue o Hensx, 00 obielt cTpareruu o0ydeHus,
BOCIIUTAHHUS W pa3BUTUA OOydaroIIUXcsl cpeacTBamMu ydeOHOro mnpeamera «buomorusy,
ompesenseT o0s3aTeNbHOE TMPEAMETHOE COJEp)KaHUE, €ro CTPYKTYpy, pachlpeielieHue Io
paszenaM U TeMaM, PEKOMEHIyeMYIO IMOCJeI0BaTeIbHOCTh M3Yy4eHHUs y4eOHOro marepuaia ¢
y4€TOM MEXIMPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, TOTUKA 00pa3oBaTeIbHOTO Mpoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUaIOIIIXCS.

B mporpamme mo OHONOTHM TaKXKe YUUTHIBAIOTCS TpPEOOBAHUA K TIJIAHHUPYEMBIM

JIMYHOCTHBIM, MCTAlPCIMCTHBIM MU IMPECAMCTHBIM pPE3yJibTaTaM 06yquI/151 B (pOpMI/IpOBaHI/II/I



OCHOBHBIX BHJIOB y4eOHO-II03HABATEIBHOMN AEATEIbHOCTH/y4eOHBIX AEUCTBUI 00yJaromuXcs mo
OCBOCHHIO COJIEPXKAHUS OHOJIOTHUECKOT0 00pa30BaHusl.

B nporpamme no 6monoruu (10—11 kiaccel, 6a30BbIil YpOBEHb) peaNn30BaH MPUHIIMII
MPEEMCTBEHHOCTH B HW3Yy4eHHH OHOJIOTHH, Oiarofaps dYeMy B HEH NpOCMaTpHBaeTCs
HANpPaBJICHHOCTh HAa Pa3BUTHE 3HAHWH, CBSA3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAlMil  JMYHOCTH, 3KOJOIMYECKOIO  MBIIUICHHUS,
NPEJCTAaBICHUNA O 3I0pOBOM oOpa3e KHU3HH W OCpeXKHBIM OTHOIIEHHEM K OKpYXKaromen
npupogHont cpene. IlostoMy Hapsay ¢ u3ydeHHEM OOLIEOMOJIOTMYECKUX TEOpHMH, a TakkKe
3HAHUN O CTPOEHUM >KMBBIX CUCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINUX B HUX
MIPOLIECCOB B MPOrpaMMe IO OWOJIOTMM YAEJIEHO BHHUMAHUE HCIOJIb30BAHUIO MOJYyYEHHBIX
3HAHWW B NOBCEIHEBHOM KU3HU AJISl PEIICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIe: TPOo(UIaKTHKN
HACJIEICTBEHHBIX  3a00JIeBaHUN  4YellIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
00OCHOBaHMS 3KOJOTMUYECKH L€JIeCO00pPa3HOro MOBEAEHUS B OKpY’KaroLled NpUpOIHOH cpene,
aHaJlM3a BIMSHUSL XO3AWCTBEHHOM JEATENBHOCTH YEJOBEKa HAa COCTOSIHHME MPUPOIHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHJIEHHE BHUMAaHHs K MPUKIAJAHON HaMpaBJIIEHHOCTH Y4eOHOTO
npeamera «buosiorus» MpoJIUKTOBAHO HEOOXOIUMOCTBIO 00ECHEUEHUs YCIOBUH JUISl pelleHUs
OJTHOM M3 aKTyallbHbIX 33Ja4 HIKOJBHOIO OMOJIOTMYEeCKOro 00pa30BaHus, KOTOpask MPEeANnoJaraer
(dopmupoBaHue y 0Oy4aroIUXCsl CHOCOOHOCTH AAaNTHUPOBATHCS K M3MEHEHHUAM TUHAMHUYHO
pa3BUBAIOLIETOCS COBPEMEHHOIO MUpA.

buosioruss Ha ypoBHe cpeaHero oOmero odpa3zoBaHMs 3aHMMaeT BakHoe Mmecto. OHa
oOecnieunBaeT (popMupoBaHue y OOydarolUMXCs MPEACTaBICHUI O HaydyHOM KapTHHE MUpa,
pacumpseT u 0000IaeT 3HaHusl 0 )KMBOM PUpPOAE, €€ OTIMYUTEIbHBIX IPU3HAKAX — YPOBHEBOM
OpraHu3alli W SBOJIIOLUH, CO3MAET YCIOBMS AJS: IO3HAHUS 3aKOHOB >KMBOH IPHPOJBI,
(dopmupoBaHusa (YHKIHMOHAIBHON I'PaMOTHOCTH, HABBIKOB 3JI0POBOr0 W Oe3omnacHoro obpasza
KHU3HH, IKOJOTHUECKOTO MBILIUIEHUS, IEHHOCTHOTO OTHOIIECHUS K )KUBOW NPUPOJIEC U YETIOBEKY.

bonbmoe 3HaueHue OWOJOTUS HUMEET TakKe [UId PpEIIEHUS BOCIUTATENbHBIX U
pa3BUBAIOLIMX 3aJa4 CpeiHero oo1ero oopa3oBaHus, couuanuzauuu odyyaromuxcs. M3yyenue
ouonorun oOecrieynBaer yCIIOBHUS ISt (dbopmupoBaHus UHTEJUIEKTYaJIbHbIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIbTYpbI, CIOCOOCTBYET
MHTETpaluy OUOJIOTUYECKUX 3HAHUN C MPEACTaBICHUSAMM W3 JIPYTUX y4eOHBIX NPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUHU U Teorpaguu. HazBaHHbIE TOJI0KEHUS O MpelHa3HAueHUH Y4eOHOTO
npeamera  «buosorus» COCTaBWIM OCHOBY Ul OIpeNeNeHusl MOAXO0J0B K OTOOpY U
CTPYKTYPUPOBAHUIO €T0 COJIEPKaHMs, IPEACTABICHHOr0 B IpOrpamMMe Mo OHOJIOTHH.

OT10op conepxkanust yuebHoro npenmera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH

C IO3ULIUH KyJ'IBTypOCOO6p8.3HOFO rnoaxona, B COOTBETCTBUU C KOTOPbIM 06yqaroumec;1 JOJDKHBI



OCBOUTH 3HAHMS M YMEHHA, 3HAUYUMbIC i1 (pOpMUpPOBaHMS OOMIEH KyIbTYpHI, ONPEACISIONINE
aJIeKBaTHOE TIOBEJCHUE YeNOBEKa B OKpPYKAIOUIeH NpPUPOJHON cpene, BOCTpeOOBaHHbBIE B
MMOBCETHEBHOM KU3HU U MPAKTUYECKOU nesTenbHOCTH. Oco00e MECTO B ATOM CHUCTEME 3HAHUI
3aHUMAIOT D3JIEMEHTBHI COJCpPXKAaHWSA, KOTOPbIE CIY)KaT OCHOBOH st  (OPMHPOBAHUS
MIPEJICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OPHUEHTAIX JINYHOCTH, CIIOCOOCTBYIOIINX I'yMaHHU3AIMH OMOIOTUYECKOTO 00pa30BaHHUS.

CrpykTypupoBaHHE cOJiepKaHusl y4eOHOro MaTepuana B IpPOrpaMMe I0 OHOJIOTUU
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSIX
KUBOW TPUPOJBI, O €€ YpPOBHEBOM OpraHM3alMM W DSBOJIOLMHM. B cOOTBETCTBMM C 3TUM B
CTPYKType yueOHOro npeamera «buosiorus» BbIIENEHBI CIENYIOIINE COJIepKaTeNbHbIE JTUHUU:
«buonorus kak Hayka. MeTo/pl HAy4HOTO MO3HaHUs», «KieTka kak Ouojiornyeckas CUCTEMa,
«Opranusm Kak Ouosiornueckas cuctema», «CuctemMa U MHOrooOpa3ue opraHMueckoro Mupay,
«IBOJIIOIUS JKUBOW MTPUPOIBD?, « IKOCUCTEMBI U MTPUCYILNE UM 3aKOHOMEPHOCTH.

Henp u3yuenus yuebHoro npeamera «buosorus» Ha 0a30BOM ypOBHE — OBJIAJCHHE
0oOyyaroUMMUCS 3HAaHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAJILHOM OpraHU3allMU >KHUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHre YMEHUI HCIOJIb30BaTh 3TU 3HAHMS JJIi TPAMOTHBIX JEHCTBHI B
OTHOIIEHUH OOBEKTOB KUBOM MPUPOIbI U PEIIEHUS Pa3IMYHBIX )KU3HEHHBIX TPOOIIEM.

Hoctxenne uenu usydeHus ydyeOHoro mpenmera «buosorus»y Ha 0a30BOM YypOBHE
obecrieunBaeTcs PelIeHuEM CIIEIYIOUIUX 3a/1au:

OCBOCHHE OOYYarOIIMMHCS CUCTEMbl 3HAHUM O OHOJOTMYECKHX TEOPHSX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, T'MIOTEe3axX, MpaBWiax, CIYXallUX OCHOBOM i (popMHpOBaHHS
MPEACTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAay4dHOro ITO3HaHWI,
CTPOEHUHM, MHOTOOOPa3sUH U OCOOCHHOCTSIX >KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHu3alluy,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTUY;

(dbopmupoBaHre y OOy4aIOUIMXCS MO3HABATENbHBIX, MHTEJUIEKTYAIbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B Mpollecce aHalK3a JAHHBIX O MYTSIX Pa3BUTHS B OMOJIOTUU HAYYHBIX B3IJIAJIOB,
UJed ¥ NOJX0/I0B K U3yYEHUIO JKUBBIX CUCTEM Pa3HOTO YPOBHS OpPraHU3alUu;

CTaHOBJIEHHE Yy OOydJarommuxcsi oOmel KylnbTypbl, (YHKIHOHAJIBHOW TIPaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHUBAThH SIBICHHUS OKPYXAIOIIET0 MHpA *KHBOM MPUPOJBI HA
OCHOBAHMU 3HAHHUH U ONBITA, MOJYYEHHBIX MPH U3Y4E€HUN OUMOJIOTHH;

¢dopmupoBaHue y oOyyaromuxcs yMEHMH WLIIOCTPHPOBATh 3Hau€HHE OMOJIOTHYECKUX
3HAHMW B TPAKTUYECKOW JESATEIBHOCTH YEJIOBEKA, DPA3BUTUM COBPEMEHHBIX MEIMLNUHCKHUX

TEXHOJIOTUH U an06HOTCXHOHOFHﬁ;



BOCIIUTAHUC y6e)KI[éHHOCTI/I B BO3MOXKHOCTH IIO3HAHUSI YEJIOBEKOM >KHUBOU pupoakl,
HE00X0AMMOCTH OepeKHOTO OTHOUICHUS K HEH, COOIIOIEHUS AITUYECKUX HOPM IIPH NMPOBEICHUN
OHOJIOTHYECKUX HCCIIENOBAHNM;

OCO3HaHHUE ILICHHOCTHU OHMOJIOTMYECKUX 3HAHUMI IJId TIOBBIICHHA YPOBHSA SKOJIOTUYECKOU
KYJIbTYpBbI, 1151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

MPUMEHEHHE MPUOOPETEHHBIX 3HAHWW U YMEHUN B MOBCEIHEBHOM >KU3HU JIA OIEHKH
MOCJIEJICTBUI CBOEH JAEATEIbHOCTU IO OTHOILEHUIO K OKpY)XKarolleld cpele, COOCTBEHHOMY
3I0pOBBI0, 000CHOBAHUE U COOIIO/IEHUE MEp MTPOPUITAKTUKH 3a00JIEBAHHIA.

B cucteme cpennero o6mero obpazoBanus «buosorusy, nzydyaemas Ha 6a30BOM YpOBHE,
SIBIIETCA 00g3aTEILHBIM y‘-Ie6HI)IM npeaMeToM, BXOAAIIMM B COCTaB HpeHMeTHOﬁ oOiactu
«EcTecTBeHHO-HAY4YHBIE ITPEIMETHI.

Jlnst u3ydeHus: OMoIoruu Ha 0a30BOM YPOBHE CPEIHETO 00MIero 00pa3oBaHuUsl OTBOUTCS

B 10 xmacce — 34 ygaca (1 gac B HeeIIO).

COIAEPKXAHUE OBYUEHUA

10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMH U APYTrUMHU
€CTECTBEHHBIMU HayKaMmH, Quiocoduei, 3TUKOH, 3cTeTukoil u mpaBoM. Ponb Ouosioruun B

(hopMHUpPOBaHUM COBPEMEHHOM HayuHOU KapTUHBI MUpa. CuctemMa OMOJIOTUYECKUX HAYK.

Metop!l IO3HAHUS XKUBOW TIPUPOIbI (HAOIrOIeHHE, SKCTIEPUMEHT, OITUCAHNE, HU3MEPEHHUE,
KJaccuukaiys, MOJICTMPOBaHKE, CTATUCTUYECKast 00pabOTKa TaHHBIX).

JdemMoHcTpanum:
Hoptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbuos, JIx. Yorcon u ®@. Kpuk.

TaOauIbl U CXEMBL: «MeToabl NO3HAHUS JKUBOM IMpUPOALD».

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

[Ipaktueckas padota Ne 1. «Mcnonp30BaHuE pa3MMUHBIX METOJOB TMPU H3YYEHUU
OHMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl H HX OPraHU3aIUA.

’KuBpie cucTeMEbl (6I/IOCI/ICTCMBI) KaK MpeaAMCET H3YUYCHHA ouonornu. OTINYHE KHUBBIX
CHUCTEM OT HeOpFaHH‘{CCKOf/'I MMpUPOJBbI.



CpoiicTBa OwocucTeM W WX pasHooOpa3ue. YPOBHH OpraHu3ald OHOCHUCTEM:
MOJICKYJISIPHBIMA,  KIIETOYHBIA,  TKAHEBbIA,  OPraHM3MEHHBIM,  MOIYJISUUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTreoeHOTUYECKUI ), OMOCHEPHBIA.

JdemoHncTpaumuu:

Tabmuuer u cxembl: «OCHOBHBIC TPH3HAKH JKU3HUY, «YPOBHU OpraHM3alUd >KUBOM
IIPUPOIBI».

O6opynosanue: mozenb MoJiekyibl JJHK.
Tema 3. XuMnueckuii coCTaB U CTPOEHUE KJIETKH.

XUMHUYECKUN COCTaB KJIETKMU. XUMHUUYECKUE JJIEMEHTEI: MAaKpOd3JIEMEHTBHI,
MHKpOAJIEMEHTHI. Bosla 1 MUHEpaJIbHBIE BEIIECTBA.

CDYHKIII/II/I BOJbI H MI/IHepaJ'II)HI)IX BC€IICCTB B KIICTKE. HOHHep)KaHI/IC OCMOTHYECCKOI'O
Oataxca.

benku. CoctaB u cTpoeHne 6en1koB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnnMeble
U 3aMEHUMBIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYpHl O€IKOBOM
MOJIEKYNbI (TIepBUYHAs, BTOpUYHAs, TPETHYHAs W 4YETBEPTUYHAs CTPYKTypa). XHUMHUYECKUE
cBolicTBa OenkoB. bronornyeckue GyHKIMM OETKOB.

depmeHThl — Onoslormveckue Katanu3atopbl. CTpoeHue (epMeHTa: aKTHBHBIM IIEHTD,
cyoctpatHas  crenuduunocte.  Kodepmentsl. Burtammupl.  OTinnuus  GEepMEHTOB  OT
HEOPraHMYECKUX KaTalu3aTopoB.

VYrieBoapl: MOHOcCaxapuabsl (TIIOKO3a, puOO3a W JE€30KCUpH003a), IucCaxapuIbl
(caxapo3a, JakTo3a) W TmoJiMcaxapuabl (Kpaxmals, TJIMKOTCH, Ie/uTroiio3a). buonorndeckue

(hYHKIIUU YTIIEBOJIOB.

Jlunuaer:  Tpurimnepuasl, (Gochomunuasl, crepounsl. ['mapodunsHO-THAPOGOOHBIC
cBoiicTBa. buonornueckre QyHkipm munumaoB. CpaBHEHHE YIIEBOJOB, OCIKOB U JIMIUIOB KaK
HCTOYHHUKOB DHEPTHUHU.

Hyxneunossie kucnotel: JIHK u PHK. Hykineotuibl — MOHOMEpPBI HYKIEMHOBBIX KUCIOT.
Crpoenue u ¢ynkuuu JIHK. Crpoenne u ¢ynxunuun PHK. Bunet PHK. AT®: crpoenue u

GyHKIHH.

]_II/ITOJIOFI/IH — HayKa O KIJICTKC. Knerounas TCOPpUA — MMPUMEP B3aUMOJACUCTBUS HJCH M
(l)aKTOB B HAYYHOM ITIO3HAHUWU. Merto bl HU3YUCHUA KIICTKU.

Knerka xax OCJIOCTHAA KHUBass CUCTEMaA. O6H_II/IC IMNPU3HAKU KJICTOK: 3aMKHYTAas HAPYXKXHasA
MeM6paHa, MOJICKYJIbI I[HK KaK F'eHEeTUYeCKUI armapar, CiCTeMa CUHTC3a Oelnka.

Tunbr kieTok: sykapuoTHdeckas U mpokapuotudeckas. OCOOEHHOCTH CTPOEHUs
npokaproTHueckor kieTku. Kierounas crenka 6akrepuil. CTpoeHHe 3yKapuOTUYECKON KIIETKH.
OCHOBHBIE OTIIMYHS PACTUTEIILHOM, )KUBOTHOM U TPUOHON KIETKH.

IToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAIMKC, UX (YHKIIHU.
[Ina3maruyeckass memOpana, e€ cBoicTBa W (yHkumu. Lluromymazma M €€ OpraHoOMJIBL



OnnomemOpanusie opranouasl kietku: IIIC, anmapar [onabmxu, muzocomsl. [lomyaBToOHOMHBIE
OpraHoOUAbl KIETKH: MHUTOXOHJApPHUH, IUIacTUIbl. IIpoucxokaeHue MUTOXOHAPUN U IUIACTHI.
Bunpl mitactun. HememOpaHHbIe OpraHOUIbI KIETKH: pUOOCOMBI, KJIETOUHBIN IIEHTP, LEHTPHUOJIH,
pECHUYKH, KIyTUKH. DyHKIIMY OPraHOUIOB KIETKH. BKitoueHusl.

SAnpo — peryasTopHelii HeHTp KieTku. CTpoeHue sapa: sjaepHas 000104Ka, KapuoIuiasma,
XpOMAaTHH, SJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelIecTB B KJIETKE.
JdemoHncTpaumnu:

Hoptpetst: A. JleBenryk, P.T'yk, T.lIBann, M. lllneiinen, P. Bupxos, k. YoTcoH,
®. Kpuk, M. Yunkunc, P. ®pauxnun, K. M. bap.

[luarpammer: «PacnipesienieHne XMMHMUYECKHX OJJIEMEHTOB B  HEXHBOM  MPHUPOCY,
«Pacnipenenenne XUMHUYECKUX DJIEMEHTOB B JKMBOU MPUPOJIEY.

Tabmuubl u cxembl: «llepuoaudeckass TaOnuIla XUMHYECKUX 3JEMEHTOB», «CTpoeHme
MOJIEKYJIBI BOJIBI», «brnocuuTes 6enka», «CTpoeHne MoJIeKyibl Oenka», «CtpoeHue GpepMeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monekynsr AT®», «CTpoeHue 3yKapHOTHUYECKOM
KIeTKW», «CTpO€HUE KUBOTHOM KIETKW», «CTpOEHUE PACTUTENIbHON KIETKW», «CTpoeHne
MPOKAPHUOTHYECKON KIETKW», «CTpOEHHUE S/Ipa KIETKW», «YTIEBOABDY, «JIumuasn.

OO0GopynoBaHue: CBETOBOM MHKPOCKOI, O0OpYyJOBaHHWE IJIA TPOBEICHUS HAOJIOJCHUM,
WU3MEpPEHUH, DKCIEPUMEHTOB, MUKPOIIpPENapaThl PACTUTCIBHBIX, KUBOTHBIX M OaKTepHATbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlaGopatopnas pabora Ne 1. «M3yueHue KaTaIMTHYECKOW aKTUBHOCTH (epMEHTOB (Ha
MpUMepe aMuiIa3bl WK KaTajaasbl)y.

JlaGopaTopHas pabota Ne 2. «l3ydeHwe CTpOEHHS KJICTOK PACTCHHM, >KMBOTHBIX H
OakTepuil 01 MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WJIM MeTa00au3M. AccuMuisanus (IJIaCTHYECKHMH OOMEH) H
JUCCUMMIIALUS (PHEPreTHUSCKU 0OMEH) — JIB€ CTOPOHBI €IMHOTO Ipolecca MeTaboau3Ma. Poib
3aKOHOB COXPAaHEHHs BEIIECCTB U SHEPTUU B IOHMMAHUU MeTa00JIM3Ma.

Tunbr oOMeHa BemiecTB: aBTOTPO(dHBIN U rerepoTpodHbIif. Ponb dpepMeHTOB B 00MeHe
BEIIECTB U NMPEBPAIIEHNUHU SHEPTHU B KIIETKE.

®otocunTe3. CperoBas W TeMHOBas (a3bl (oTocuHTe3a. Peakuum ¢orocuHTesa.
D¢ pexTuBHOCTH (POTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A [UIs KHU3HHU Ha 3emiie. BausHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CTIOCOOBI MOBBILICHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.

XeMocuHTe3. XeMOCHHTE3UpYyIoIKe OakTepun. 3HAUYEHUE XEMOCHHTE3a ISl JKU3HU Ha
3emMite.



DHepreTudyeckuii 0OMEH B  KJIeTKe. PacmienieHue BEIIeCcTB, BBIACICHUE W
aKKyMYJINPOBAaHUE SHEPTUHU B KJICTKE. DTalbl SHEpreTrHueckoro ooMena. ['nmukonus. bpoxenue u
ero Buabl. KuCIOpOJHOEC OKHUCICHHE, WM KICTOYHOEe jbixaHue. OKHCIUTEIbHOE
dbochopunupoBanue. DPPEKTUBHOCTh IHEPTETUICSCKOTO OOMEHa.

Peakium wmatpuunoro cunte3a. I'enetnyeckas wuHpopmamus u JHK. Peammzauums
reHeTUYeCKON MH@popMaluu B KieTke. ['eHeTuueckuil koJ U ero CBOMCTBA. TpaHCKpUNLIUS —
matpuunblii cunte3 PHK. Tpancnauus — 6uocunres 6enka. Jransl TpaHcasiuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Hexnerounsie ¢opmbl ku3HM — BHpYychl. Mcrtopus oTkpeitusi BupycoB (/.
N. UBanoBckuii). OCOOEHHOCTH CTPOCHHS W JKA3HEHHOTO IMKJIa BHUPYCOB. bakrtepuodaru.
Bbonesnu pacreHuil, )KMBOTHBIX U YEJIOBEKA, BbI3bIBa€Mble BUpycaMH. Bupyc nmmyHonedumra
yenoeka (BUY) — Bo3Oymutens CIIMJla. OOpaTHasi TpaHCKpUIILIMS, peBepTa3a M HMHTETpasa.
[IpodunakTrka pacnpocTpaHEHUSI BUPYCHBIX 3a00JI€BaHUM.

JdemoHncTpaumuu:
IMoptpetsr: H. K. Konsuos, . Y. UBanoBckuid, K. A. Tumupsses.

Tabmumbl ~ w  cxemsl: «Tumbl  nutanus», «Metabomusm»,  «MUTOXOHIPHUSY,
«QHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JHK», «Ctpoenue u
¢byHKIMOHUpOBaHWe reHa», «CuHre3 Oenka», «l'eHernueckuit  kom», «Bupycobi»,
«baktepuodarn», «Ctpoenune u ku3HeHHBIM 1wk Bupyca CIIHWa, Oakrepuodaray,
«Pemmukarus JTHK».

O6opynoBanue: moaenu-anmukanuu «Y nsoenrne JIHK u Tpanckpunuusy», «buocunres
oenkay, «CTpoeHHE KIETKW», Moaelb CTpyKTypsl JJHK.

Tema 5. PazmHokeHNe M HHAUBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Kierounsrii 1k, wiM >KU3HEHHBIM 1UKI KieTku. MHTepdaza m mwmros. Ilporeccsr,
npoTekaromue B uHTepdase. Permmkanus — peakuus marpuuHoro cuHTe3a JHK. Crpoenwme
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. JMIUIOMAHBIM M TaIUIOUIAHBIA XPOMOCOMHBIC
Habopel. Xpomatuel. LluTonoruyeckue OCHOBBI Pa3MHOMXKEHUS U MHAWBUIYaIbHOTO Pa3BUTHUS
OpraHU3MOB.

HGHGHI/IG KIICTKH — MHMTO3. CTaI[I/II/I MHUTO34a. Hpoueccm, MMPOUCXOIAIHNEC Ha Pa3HbIX
CcTagusiax MHUTO3a. buomornyeckuii CMBICII MUTO3A.

[Iporpammupyemasi ru6esb KJIETKH — aloITo3.

@opMbl  pPa3MHOXKEHHUS OpPraHM3MOB: Oecrosioe M TojioBoe. Buuel  Oecronoro
Pa3sMHOXKEHMS: JeJIeHHe HaJBOEe, NMOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOpPOOOpa3oBaHueE,
BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €r0 3HAYCHHE IS
CEJIEKIINH.

ITonoBoe Pa3MHOKCHHE, CTO OTIINYUA OT 0ecmooro.

Meito3. Cragun menosa. IIponeccsl, nmpoucxondmue Ha cragusax meiosa. IloBenenue
xpomocoM B Meiio3e. Kpoccunrosep. buonornyeckuii cMbIci U 3HaUEHUE MEHO03a.



I'amerorenes — nporecc 00pa30BaHUs MOJIOBBIX KIETOK y KUBOTHBIX. [10JI0BBIE XKemne3bl:
CEMEHHUKU M sSMYHUKU. OOpa3oBaHUE U Pa3BUTHUE IOJIOBBIX KJIETOK — raMeT (CHepMaTo30um,
AWlIeKIIeTKa) — crepMaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTpOeHUs SHLEKIETOK U
criepmato3ounioB. Omnonorsopenue. [lapreHorenes.

WnpuBuayansHoe pa3BuTHE (OHTOreHe3). DMOpHMOHANBHOE pa3BUTHE (SMOpHOTEHE3).
Oranbel 3MOPHOHAJIBHOIO Pa3BUTHA Y IO3BOHOYHBIX >KMBOTHBIX: JIpOOJIEHUE, TacTpyJIsILus,
opradoreses. IlocramOpronanbHOe pa3BuTHE. THUIBI TOCTAIMOPUOHATIBHOTO PA3BUTHS: MPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BbI3bIBATh BPOXKAEHHBIE YPOJICTBA.

Poct u pazButue pacrennii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTANU
pa3BHUTHSL.

JdemoncTpaumnu:

Tabauie! u cxembl: «@OpMBbI pa3MHOKEHUS OPraHU3MOBY, «J{BOWHOE OIJIOJOTBOPEHHE Y
LBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOKEHUE pacTeHUil», «JleneHue KIEeTKH
Oaktepuity, «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMbD», «KIIeTOUHBIN IHKI»,
«Permmukanua [JHK», «Mwutosy, «Meito3», «lIpsmoe u Henpsimoe pa3Butue», «l'aMeTorenes y
MJIEKOTIUTAIONINX U YelloBeKa», «OCHOBHBIE CTaJUN OHTOTEHE3a».

OO6opynoBaHue: MUKPOCKOI, MHUKporpenaparsl «CrnepMaTo30UIbl MIICKOTTUTAIOIIETO,
«AinekneTka MiekonuTaroniero», «KapmoknHes B KJIETKax KOpelika JyKay», MarHUTHas
Mo/ienb-anmuinkanus «Jlenenue knetkn», moaens JIHK, Moaens meTadazHoi XpOMOCOMBL.

JlaGopaTopHble M IPaKTUYecKue padoThbi:

JlabopaTtopnas padota Ne 3. «Habmonenne MuTO3a B KJIETKaX KOHUMKA KOPEIKa JIyKa Ha
TOTOBBIX MHKpOIIpEnapaTax.

JlaboparopHas pabora Ne4. «3yyeHue CTpOEHHsI TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTMpernaparax».

Tema 6. HacjieacTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

Hpez[MeT H 3aJa4u TI'CHCTHUKH. I/ICTOpI/ISI pa3sBUTHA TI'CHCTHKH. Ponp 1mutomoruu u
3M6pI/IOJ'IOFI/II/I B CTAaHOBJICHUHM I'eHETHKU. BKiasn pOCCHﬁCKHX n Sap}I6e)KHBIX y‘IéHHX B Pa3BUTHEC
TeHETUKH. MeToabl TI'€HETUKHU (FI/I6pI/II[OJ'IOF I/I‘ICCKI/Iﬁ, HHTOFGHGTHQGCKHﬁ, MOJICKYJISAPHO -
reHeTHqCCKHﬁ). OcHOBHbBIC TeHETUUCCKHE MOHATHS. | eHeTnueckas CHUMBOJIMKA, UCIIOJIb3yCMasa B
cxXemax CKpCH.IHB&HHfI.

3aKOHOMepHOCTI/I HacCJICcJO0BaHUsA IMPU3HAKOB, YCTaHOBJICHHBIC I'. Mengenem.
MOHOFI/I6pI/II[HOC CKpCIIMBaHUC. 3aKkoH C,E[I/IHOO6paBI/I${ FI/I6pI/I,Z[OB NEpBOT'O IMOKOJICHUA. HpaBI/IJ'IO
JAOMHUHHPOBAHUS. 3akoH pacuICiiyICHUA IIPHU3HAKOB. I'unore3a uyuctoTel ramer. IlomHoe u
HCIIOJIHOC TOMUHUPOBAHUC.



JurubpunHoe CKpemMBaHME. 3aKOH HE3aBUCHMMOIO  HACJIEJOBAaHUS  IMPH3HAKOB.
[{uToreHeTu4ecKue OCHOBBI IUTHOPHIHOTO CKPEIIMBAaHUS. AHAIM3UPYIOIIEEe CKpEIIMBaHUE.
Hcnosib30BaHne aHAJIM3UPYIOLIETO CKPELIMBaHUS JUIs ONIPEAETICHHS T€HOTUIIA OCOOH.

CuerieHHOe HacienoBanue mpm3HakoB. PaGora T.Moprana 1o CIHEIUICHHOMY
HacJIeJ0BaHUIO TeHOB. HapyiieHue cuenieHus TeHOB B pe3ylbTaTe KpOCCUHIOBEpa.

XpOoMOCOMHas TEOPUs HACIEACTBEHHOCTH. [ eHETHUECKUE KapThI.

['enernka mona. XpoMOCOMHOE OTIpE/IeIeHHE 101a. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBIL.
TI'omoramerHnele u rereporaMCeTHbIC OPraHU3MBI. HaCJIeI[OBaHI/Ie IMPU3HAKOB, CHCIIJICHHBIX C
TIOJIOM.

N3meHunBOCTh. BuIbl M3MEHUYMBOCTH: HEHACIEACTBEHHAs W HACIEICTBEHHas. Poib
cpeapl B HEHACIEACTBEHHON  M3MEHYMBOCTH.  XapaKTEepUCTHKa  MOAU(PHUKAIMOHHOMN
W3MEHYMBOCTH. BapuanuoHHbId psJ M BapHalMOHHAs KpuBas. Hopma peakuuu npusHaka.
KonuuecTBeHHblE UM KayecTBEHHbIE TMpPU3HAKW M WX Hopma peaknuu. CBoiicTBa
MOAU(PHUKAITIOHHON U3MEHUYHUBOCTH.

HacnencrBennas, nin reHOTUNIMYECKasi, U3MEHYUBOCTh. KOMOMHATHBHAS U3MEHYUBOCTb.
Meiio3 u TMOJOBOM TpolleCC — OCHOBAa KOMOWHATHBHOM W3MEHUMBOCTH. MyTalmoHHas
n3MeHunBOCTh. Kitaccuukanus myranuii: reHHble, XpOMOCOMHbIE, T'€HOMHble. YacToTa u
MPUYMHBI MyTaluil. MyTtarennble (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIIEACTBEHHON
n3menunBoctd H. 1. BaBunosa.

BHeﬂz[epHa;{ HacJICACTBEHHOCTb U U3MCHYUBOCTD.

I'eneruxka denmoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJIbI T'€HETHKH YEJIOBEKA:
TE€HEATOTHYCCKUM, OJIM3HEIOBBIM, [UTOTCHETHUYECKUH, OWOXMMHUYECKUH, MOJICKYJISIPHO-
reHetndeckuid. CoBpeMEHHOE ONpeIeeHNe TEHOTHUIA: TIOJHOTEHOMHOE CEKBEHHUPOBAHUE,
T€HOTHIIUPOBAaHKME, B TOM umcie ¢ nomolnbio IT[P-ananmm3a. HacnencrBeHHbie 3a00seBaHMs
YelloBeKa: TEHHbIe Ooyie3HH, OO0JIE3HM C  HACICACTBEHHOM  IMPEApacIioioKEHHOCTHIO,
XpoMocoMHBIe Oosie3HH. CoMarhueckue M TeHepaTuBHbie MyTanud. CTBOJIOBBIE KIICTKH.
[TpuHnume! 310poBoro obpasa KM3HHU, JUATHOCTUKH, MPO(IIIAKTUKA U JICUCHUS TEHETUYECKHUX
OoJsie3Hel. MenuKo-TeHETHYECKOE KOHCYIbTHPOBAHUE. 3HAYCHUE MEAMIIMHCKOW TCHETHKH B
MPEAOTBPAIICHNUN U JICYCHUH I'€HETHYECKUX 3a00JICBaHUH YEIIOBEKa.

JdemMoHcTpanum:

Hoptpetst: I'. Menaens, T. Mopran, I'. ne ®pusz, C. C. YerBepuxon, H. B. Tumodees-
PecoBckuii, H. 1. BaBunos.

Tabauiel u cxembl: « MOHOTHOPHIHOE CKpEIIMBAHUE U €r0 IUTOTCHETHUYECKask OCHOBAY,
«3aKOH pacuIeIUIeHUsI M €ro UIUTOTeHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpemuBanue», «l{uTomornyeckue OCHOBBI JAUTHOPUIAHOTO CKPEIIUBAHUSY,
«Meno3s», «B3anMoaeicTBUE ajluIeNIbHBIX T€HOBY, «l €HETHYECKHE KAPThl PACTEHUM, KUBOTHBIX
u 4yenoBekay, «l'eHeTnka mona», «3aKOHOMEPHOCTHU HACJEJIO0BAaHMS, CLEIUIEHHOTO C IOJIOM,
«KapuoTunsl uenoBeka © JKMBOTHBIX», «Buasl wu3MeHUMBOCTHY, «MoaudukamoHHas
W3MEHUUBOCTH», «HacnenoBanmue pesyc-gakropa», «['eHeTHKa Tpymn KpoBW», «MyTalMoOHHas
N3MEHUYHBOCTEY.




Ob6opynoBanue: Mojenu-anminkauu  «MoHorubpuaHoe ckpeuiuBanuey», «HemomaHoe
JOMHMHUpOBaHUe», «/lurnOpunHoe ckpemmBanue», «llepekpéct XpomMocom», MHUKPOCKON U
Mukponpenapar «/po3zoduna» (Hopma, myranuu GOpMbI KPbUILEB M OKPAcKH Teja), repOapuit
«I'opox OCEBHOW».

JlabopaTopHble U NPAKTH4YeCKUE PA0OThI:

JlaboparopHas padora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTUOPUTHOTO M JTUTHOPHIHOTO
CKPEILLMBAHUS Y IPO30(pUIIbl HA TOTOBBIX MUKpOIpEnapaTax.

Jlaboparopuas padora Ne 6. «M3ydeHne Mo IuPUKATMOHHON N3MEHUYNBOCTH, ITIOCTPOCHHE
BAPUALIMOHHOTO PsJia U BApUALIMOHHON KPUBOI».

Jlabopatopnast pabora Ne7. «AHanmu3 wmyranmuii y JApo3oduibl Ha TOTOBBIX
MHUKpOTIperiapaTax.

[IpaxTnueckas pabota Ne 2. «CocTaBieHre U aHAIN3 POJOCIOBHBIX YEIOBEKAY.
Tema 7. Cenexuust opranuzmMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenexkuys Kak Hayka M IpoLEcC. 3apOKJICHHE CEIEKIUU U JoMecTukanus. Yuenue H.
. BaBunoBa 0 IeHTpax MPOUCXOXKICHHUS U MHOT00Opa3usl KylIbTYpHBIX pacTeHuil. LleHTpsl
MIPOUCXOXKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpoJa, IITaMM.

CoBpeMeHHBIC METOJIbI CeleKIMH. MacCOBBI M WHIWBHIYAIbHBIA OTOOPHI B CEJICKIIUH
pacteHuii u KUBOTHBIX. OlleHKa 3KcTephepa. bIN3KOpOICTBEHHOE CKpEIINBAHUE — MHOPHUAMHT.
Uucras muaua. CkpenmuBaHWe YHCTBHIX JMHMA. ['erepo3nc, wWiaM ruOpuaHas Cuia.
HeponctBennoe ckpemuBanue — ayropuaunr. OtganéHHas rulpuauzanvs U e€ YCHEeXH.
HckyccTBEeHHBIM MyTareHe3 M MOJy4YeHHE MOJMIUIOUIOB. JIOCTHKEHHUS CENEKIMU pPAaCTCHUH,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kKak OTpaciib MPOU3BOJCTBA. ['e€HHAs WHXKEHEpUs. OTambl CO3IaHHS
pekomOunantHor JIHK wm Ttpancrennsix opranm3moB. Kierounas wumxkenepus. Kierounsie
KyJIbTypbl. MUKPOKJIOHAJILHOE Pa3MHOKEHHE pacTeHuid. KitoHupoBaHue BBICOKOIIPOYKTHBHBIX
CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE M ITHYeckue mpodiemel. MO —
T€HETUYCCKH MOAU(PUIIIPOBAHHBIC OPTaHU3MBI.

JleMoHCTpaInu:

Hoptpetst: H. Y. Bapuios, U. B. Muuypus, I'. /1. Kapneuenko, M. @. IBaHOB.

Tabnuiel 1 cxembl: kapTa «LIeHTPBI MPOUCXOXKACHUS U MHOT000pasus KyIbTYpPHBIX
pacteHuii», «Ilopoasl H1OMamIHUX KUBOTHBIX», «CopTa KYJIbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzanusy, «Pabotel akagemuka M. @. UBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorumn», «Kierounele KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM.

O6opynoBaHue: MyIISDKU TIJI0JIOB M KOPHEIIONOB AUKUX (OPM M KYIbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX03sICTBEHHBIE PACTECHUSD).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



Dkckypeusi «OCHOBHBIE METOJBI U JOCTHIKEHUS CEJIEKIIMU PacTeHUM U JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (epMy, COPTOUCIIBITATEIBHBIA Y4acTOK, B TEIIMYHOE
XO03SIICTBO, JTA00PATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOTO IICHTPA)Y.

[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUMA ITPOI'PAMMBLI [10 BHUOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBiaMBalOTCS TpeOOBaHUA K pe3yldbTaTaM OCBOEHUS
00yJaromuMuCs MPOrpaMM CpeHEro 00mero o0pa3oBaHus: JIMYHOCTHBIM, METANIPEIMETHBIM U
MNpECAMCETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType AUYHOCTHBIX PE3YyIbTATOB OCBOEHHUS Tpeamera «buonorus» BbIACICHBI
CIICIYIOIIAE COCTABIIAIONINAEG: OCO3HAHWE OOYYAIONIUMHUCS  POCCHHCKON  IpakIaHCKOM
WUJCHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBLHOCTH W CaMOOIPEACIICHUIO,
HaJIM4YUEC MOTHUBAIIUN K O6y‘—IeHI/IIO 6I/IOJ'IOFI/II/I, OEJICHApPaBJICHHOSC PA3BUTHC BHYTPCHHHX
yOEXKIeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MUCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJICTBOBATHCS B
CBOCH  JIESITETHPHOCTH  IICHHOCTHO-CMBICJIOBBIMHA  YCTAaHOBKaMH, TPHUCYIIUMH  CHUCTEME
OMOJIOTHUECKOTO 00pa30BaHMs, HaJWYHE OKOJIOTHYECKOTO TIPABOCO3HAHMS, CIIOCOOHOCTH
CTaBHTb IICITU M CTPOUTD )KU3HECHHBIC TIAHBI.

JIngHOCTHBIE pPE3yJbTAaThl OCBOCHUS NpeaMeTa «bHOJOTHsS» TOCTUTAIOTCS B CIMHCTBE
y4eOHOW M BOCIUTATEIBHOUN NEATEILHOCTH B COOTBETCTBUHU C TPATUIIMOHHBIMH POCCHHCKUMH
COITMOKYJIbTYPHBIMH, HCTOPUUCCKUMH U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMHM, TIPUHITHIMHA B
o0IecTBe MpaBWIaMHM W HOpPMaMH TIOBEJIEHUS M CIOCOOCTBYIOT MpolieccaM CaMOTIO3HAHUS,
CaMOBOCITUTAHUS M CaMOPA3BUTHS, PA3BUTHS BHYTPEHHEH IMO3HMIIMH JUYHOCTH, MAaTPUOTH3MA,
YBOXEHUS K 3aKOHY M TPABOIOPSIKY, YEJIOBEKY TPyJda U CTApIIEMy IMMOKOJEHHUIO, B3aUMHOTO
YBOXEHHUS, OCPEKHOTO  OTHOMICHHWS K  KyJbTYPHOMY  HACICIUIO W TPATUIUAM
MHOTOHAIMOHaNBHOTrO Hapoda Poccuiickoit deneparuu, nmpupoje U OKpyxKarouiei cpeae.

JIM4HOCTHBIE PEe3yIbTAThl OCBOCHHUS Yy4€OHOTO mpeaMeTa «bruosiorus» A0KHBI OTpaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalONIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPAJAUIMOHHBIM IEHHOCTSAM POCCHIMCKOrO  OOIecTBa,
pacuIMpeHre >KM3HEHHOTO OMbITa M OMbITA AESITENBHOCTH B MPOLIECCE pPeaTu3allud OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOr0 BOCIIUTAHUS

C(I)OpMI/IpOBaHHOCTL Fpa)K,HaHCKOﬁ O3UIIUH 06yqafomer005{ KaKk aKTHUBHOI'O H
OTBCTCTBCHHOI'O YJICHA pOCCHfICKOFO O6H.ICCTB3.;

OCO3HAaHUC CBOUX KOHCTUTYLHMOHHBIX IIpaB H O6$I32[HHOCTCI‘/’I, YBAXKCHHUC 3aKOHA U
IIpaBOMIOpAIKA,



TOTOBHOCTH K COBMECTHOM TBOPYECKOH JEATEIILHOCTH MPU CO3JIaHUH y4eOHBIX MTPOEKTOB,
pelnieHn: yuyeOHBIX U M03HABATEIbHBIX 33Ja4, BHIIOJHEHUH OMOJIOTMUECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTh  OTPEACTATh COOCTBEHHYIO TO3UIMIO [0 OTHOIICHHIO K SIBICHHIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YyMEHUE VYYMUTHIBATH B CBOMX JICUCTBUSX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C pa3sHBIMH YOCKIECHUSAMH, KYJIbTYPHBIMUA [IEHHOCTSIMU U COLIMAIBHBIM
IIOJIOKCHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOIO BBIMOJTHCHUS YYCOHBIX,
MO3HABATENBHBIX M HCCIEAOBATEIbCKUX 3a/lad, YBAXXUTEIHLHOTO OTHOIICHHS K MHEHHIO

OTITIOHEHTOB MPHU 00CYKJICHUH CTIOPHBIX BOIMPOCOB OMOJIOTHYECKOTO COICPKAHNS;

TOTOBHOCTh K T'YMAHUTapPHOU U BOJIOHTEPCKON IEATEIBbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:
c(hOpMUPOBAHHOCTh POCCHMCKON TpakKIaHCKOW MACHTUYHOCTH, TATPUOTHU3MA, YBAKECHUS
K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH nepen PoamHOM, ropIOCTH 3a CBOM Kpaid, CBOIO

Ponuny, cBOM S3BIK U KYJIBTYPY, MPOILIOE U HACTOSIIIEE MHOTOHAIIMOHATIBLHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOIIEHHWE K NPUPOJHOMY HACIEOUI0 M MaMSITHUKAM MPUPOJIBL,
noctxkeHusM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYAE;

CIIOCOOHOCTh OILIGHMBATh BKJIAJl POCCUHCKUX Y4YEHBIX B CTAHOBJIIEHHE U pa3BUTHUE
OMOJIOTHH, TOHUMAaHMSI 3HAUE€HUsI OMOJIOTHH B MIO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YeJIOBEKa U

COBPEMEHHOTO OOIIECTBA;

PII[CIZHEU[ Y6€}K,Z[éHHOCTB, TOTOBHOCTb K CIIYXKCHHUIO n 3alIuTC OTC‘ICCTB&,
OTBCTCTBCHHOCTB 34 €Io Cy,I[b6y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:
OCO3HaHHE AyXOBHBIX IIEHHOCTEH POCCUIICKOTO HApO/Ia;
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OLCHMBATh CUTyallUI0 U NPUHUMATHh OCO3HAHHBIC PCIICHUS, OPUCHTUPYACH
Ha MOPaJIbHO-HPABCTBCHHBIC HOPMbBI U ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJla B TOCTPOCHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJUTENSAM, CO3JAaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO NPUHATUSA LEHHOCTEW CEMEMHOMN KU3HU B COOTBETCTBUU C TPALULIASIMHU HApOIOB
Poccuu;

4) 3cTeTHYECKOro BOCIIMTAHMS:

9CTECTUYCCKOC OTHOUICHUC K MHUPY, BKIIIOYasA 3CTCTUKY 6BITE[, HAaYYHOTO U TCXHHUYCCKOTO
TBOpYECTBA, CliopTa, Tpyaa, 06IJ_ICCTBCHHBIX OTHOH.IGHPIIZ;



IMOHMMAaHHE SMOLIMOHAIIBHOTO BO3JAEHCTBHS KUBOU MPUPOJBI U €€ LIEHHOCTH;

TOTOBHOCTb K CaAMOBBIPAXKCHUIO B pPa3HbIX BHAAX HCKYCCTBA, CTPEMJICHUC IIPOSABIIATH
KadeCTBa TBOp‘ICCKOﬁ JIMYHOCTH,

5) puznyeckoro  BocnuTaHusi, (OPMHPOBAHHS  KYJbTYpPbl  310POBbS H
IMOLHOHAIBHOIO 0J1ar0NOIyYHs:

MOHMMaHHUE W Pean3alus 3J0pOBOTO U 0€30MacHOTO 00pasa KU3HU (340pOBOE NMUTAHHUE,
COOIIIOJICHNE TUTUEHUYECKUX MPABWII M HOPM, COAJaHCHPOBAHHBIA PEKUM 3aHATHH M OTIBIXA,
perynsipHasi (u3MUEcKash aKTUBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

IIOHUMAHUEC [CHHOCTU TMpaBUJI HWHAUBUAYAJIBHOIO HW KOJIJICKTUBHOI'O 0e301macHoOro
IMOBCACHU B CUTyallUsX, YTPOKAOIINUX 3J0POBbIO U )KU3HU J'II-OI[CI\/'I;

OCO3HAHUE TOCJIEICTBUN W HENPUITHS BPEIHBIX NMPUBBIUEK (YMOTPEOIEHMs alKOTOJIs,
HapKOTHUKOB, KypeHHs);

6) TpPy/10BOr0 BOCIIUTAHUSI:

TOTOBHOCTH K TPYJly, OCO3HaHHE IIEHHOCTH MAacTEPCTBA, TPYAOII00HE;

TOTOBHOCTL K  AaKTUBHOH  JEATCIILHOCTH  TEXHOJOTMYECKOM U COLMAILHOMI
HaIpaBJIEHHOCTH, CTMIOCOOHOCTh WHHUIIMUPOBATH, IMJIAHUPOBATh M CAMOCTOSITEIHLHO BBITIOJNHATH

TaKYIO ACATCIIBHOCTD,

WHTEpEC K pa3auuHbIM cepaM npodecCHOHANBHON IESITeNbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBIN BEIOOP OymyIiei mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO M CaMOOOPa30BaHUIO HAa MPOTSHKCHUU BCEH
JKHU3HH,

7) 3K0JI0THYECKOT0 BOCIIUTAHHUSI:

3KOJIOTHYCCKH uenecoo6paaHoe OTHOIICHUC K MTPUPOAC KAK UCTOYHHUKY KU3HU HaA 3CMJ'I6,
OCHOBE ¢€ CyHI€CTBOBAHUS;

TNIOBBIIIICHUC YPOBHS 9KOJIOTHYECKOM KYJIbTYPBI: HpI/IO6peTCHI/IC OIlbITa INJIAHWUPOBAHUA
IOCTYIIKOB U OLCHKHU UX BO3MOKHBIX MOCIIEACTBUM I Oprmammeﬁ CpCabl;

OCO3HaHHE TJI00aILHOTO XapakKTepa 3KOJIOTrNHICCKUX HpO6J’I€M n Hy’l‘eﬁ HUX pCHICHUA;

CIIOCOOHOCTH MCIIONIB30BaTh PHOOpETaeMbIe PH N3YYSHUU OMOJIOTHH 3HAHUS U YMEHHS
NpU pElIeHHH MpoOiieM, CBS3aHHBIX C PalMOHAIBHBIM IPHUPOIOTIONB30BaHUEM (COONMOIeHNE
NpaBWI TOBEJICHUS B TPHPOJE, HANPABICHHBIX HAa COXPaHEHHE PAaBHOBECHS B DKOCHCTEMaXx,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HEINPUATHE ICHCTBUMU, NMPUHOCAIIUX BpEl OKpYXKAloLeHd MPUPOSHOU cpene,
YMEHHUE MPOTHO3MPOBATH HEOIATONPHUATHBIE SKOJOTHYECKHUE MOCIEACTBHS MPEANPUHUMAEMbIX
JEUCTBUN U NIPEAOTBPAILATh UX;



HAJIMYUE PA3BUTOrO 3KOJIOTMYECKOTO MBILJIEHUSA, 3KOJOTHYECKON KYJIbTYpbI, OIBITA
JEATEIIBHOCTH  JKOJIOTMYECKON  HAIpPaBJIICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCA HMMHU B
[M03HABATEIbHOM, KOMMYHUKATUBHOM M COLMAJIIHOW IPAKTUKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOU JAESITENBHOCTH SKOJIOTMYECKOW HAIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI' 0 MO3HAHMS

c(OPMHUPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd MW OOLISCTBEHHOW TIPAaKTHUKH, OCHOBAaHHOTO Ha JUAIOTe KYJIBTYP,
CTIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJHUKYIHTYPHOM MHUPE;

COBEpIICHCTBOBAHUE  SI3BIKOBOM M YMTATEIbCKOW  KYJbTYphl KaKk  CpeICTBa
B3aUMOACHCTBUS MEKTY JIFOAbMU U TIO3HAHUS MUPA;

MMOHUMaHHe CHelU(PUKU OUOJIOTMM KaK HayKd, OCO3HaHMs €€ pojau B (OpMUPOBAHUU
palMOHAIBHOIO HAYYHOI'O MBIIIICHUS, CO3aHUHU LEIOCTHOIO MPEACTaBICHUS 00 OKpYyXKaroIEeM
MHpE KaK O €IWHCTBE TMpUPOJIblI, 4YeJOBEKa M OO0IIecTBa, B NO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHnu IpobieM COXpaHeHHUs! IPUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTU OMOJIOTMH ISl COBPEMEHHOM IMBHIJIM3ALNUN: 00€CTIeUeHUs
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarb pecypcHble MpoOaeMbl pa3BUTUS YEJIOBEUECTBA, NIOUCKA MyTeH BBIXOJA U3 II100aJIbHBIX
AKOJIOTMUECKUX NpoOsieM U o0ecreueHus nepexoia K ycToi4MBOMY pa3BUTHUIO, pAllUOHATBHOMY
MCIO0JIb30BAHUIO MIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TIOJTYYCHUHN OMOJIOTHUECKUX 3HAHWW B IEJISAX MOBBIIMICHUS 00MIeH
KYJBTYpBl, €CTECTBEHHO-HAy4YHOW TPAMOTHOCTH, KaK COCTaBHOW 4YacTH (YHKIIMOHAIBHOM
TPaMOTHOCTH 0Oy4JaroImuXxcs, PopMHUPYEMO TPH U3YICHUH OHOJIOTHH,

IIOHMMAaHUEC CYIIHOCTH METOJOB IIO3HAHMA, HCIIOJB3YEMBIX B C€CTCCTBCHHBIX HAayKax,
CIIOCOOHOCTH MCITOJIb30BaTh [IoJIiyda€MbI€C 3HaHHMA [JId aHallu3a | OOBSACHEHUS SIBJICHUI
OKPYXAImero Mupa M IIPOUCXOOAIIUX B HEM I/I3MeHeHHI>'I, YMCHHUE [OCJIaTh 000CHOBAHHBIE
3aK/IIIOYCHUA Ha OCHOBC HAY4YHBIX (baKTOB U HMCHOIIUXCA MOaHHBIX C MCJIBIO IIOJTYUYCHUA
AOCTOBCPHBIX BBIBOAOB,

CIIOCOOHOCTH CaMOCTOSTEIBHO HCIOIb30BATh OHMOJIOTHYECKHE 3HAHUS JI1 pCIICHUS
HpO6HCM B PCAJIBHBIX JKU3HCHHBIX CUTYAlUAX,

OCO3HAaHHUC ICHHOCTHU Haquoﬁ ACATCIIbBHOCTHU, TOTOBHOCTH OCYIICCTBJIAITH IIPOCKTHYIO U
HCCICA0BATCIILCKYIO ACATCIIBHOCTD NHAUBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUI0 U caMOo0Opa3oBaHUIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUN MO OHOJOTUM B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEeOHOCTSAMHU.

METANPEIMETHBIE PE3YJIBTATBI

MCTaHpC,I[MCTHLIe pE3yIbTaTbl OCBOCHUA y‘-IC6HOF 0 MnpeamMceTa «buojorus» BKIIOYAIOT:
3HAYUMBIC  IOJIA (I)OpMI/IpOBaHI/IH MHPOBO33pPCHUA O6y‘-IaIOH_II/IXC$I MCKIUCHUTIIIMHAPHBIC
(Me)KHpe,[[MCTHBIC) 06IJ_ICH8.Y'-IHBIC IMOHATHSA, OTPAKAOIIUC EJIOCTHOCTD HaYQHOﬁ KapTUHBI MHpa
n CHCI_[I/I(I)I/IKy MCTOIOB NNO3HAHUA, UCIIOJIB3YCMBIX B €CTCCTBCHHBIX HAaYKaX (BeLl_[eCTBO, OHEpTru-,
SABJICHUEC, MPOLECC, CHUCTCMA, Hay‘IHBIfI (I)aKT, IpUHIUI, TUIIOTE3a, 3dKOHOMCPHOCTH, 3aKOH,



TEOpHsl, UCCIe0BaHUEe, HAONIOJCHUE, U3MEpPEHHEe, IKCIEPHUMEHT M JpPYruX), YHHBEpCAJIbHbBIC
yueOHbIe JeHCTBUS (IMO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISITHBHBIC), 00SCIICUNBAIOIINE
(dbopmupoBanre (YHKIHOHATHHONW T'PAMOTHOCTH U COIMAIBHON KOMIETCHIIMH OO0YyJaroIIuXcs,
COCOOHOCTh oOyyJaromuxcs UCTIOJIb30BaTh OCBOCHHBIE MEXTUCIUTIIMHAPHBIE,
MHUPOBO33pPEHYECKHE 3HAHHWS W YHHBEpCalbHble y4eOHBbIE JACHCTBHS B TMO3HABATEIBHOW U
COLIMAJIbHOW ITPAKTHKE.

MertanpeaMeTHbIe pe3yNIbTaThl OCBOCHHUS MPOTPAMMBI CPEAHETO OOMIEro 0O0pa3OBaHHUS
JOJKHBI OTPaXKaTh:

OByajieHHe YHMBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:
1) 6azoBble JJOrMYecKue el CTBHA:

CaMOCTOSITENIBHO (DOPMYIUPOBATE M AKTyaJIM3UpPOBaTh MPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

WCIOJIb30BaTh NpPU OCBOECHHWU 3HAHUN MNPUEMBI JIOTMYECKOTO MBIIIJIEHHUS (aHaiu3a,
CHUHTE3a, CpaBHEHHUS, Kilaccudukanuu, o00OIIEeHUs), pPacKpbIBaTh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIAETATH UX XapaKTepHbIE MPU3HAKH, YCTAaHABIUBATh CBS3H C APYTUMU HOHITUIMH);

ONpCACIIATh LCIIU ACATCIBbHOCTH, 3aJaBas IMapaMETPbl U KPUTCPUHM HX JOCTUIKCHUA,
COOTHOCHTD PE3YIIbTAThI ACATCIbHOCTU C ITOCTABJICHHBIMHU LCIIAMU;

HCIO0JIb30BaTh OMOJIOTUYECKUE TOHATUSA JUIsl OOBsiCHEHHsS! ()aKTOB U SIBJICHUH >KUBOMU
MIPUPOJIbI;

CTpPOUTH JIOTMYECKUE pacCyXIeHUS (MHAYKTUBHbIE, NEAYKTUBHBIC, IO aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUSI B pacCMAaTPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI M 3aKJTFOUEHUS;

IIPUMEHATE CXEMHO-MOACIBHBIC CPCACTBA AJId NPCACTABICHUA CYIICCTBECHHBIX CBsA3EH M
OTHOIIICHUM B HN3y4a€MBbIX OHOJIOTHYECKUX 06’BGKT3X, a TaKKC HpOTHBOpe‘II/Iﬁ pasHoro poja,

BBIABJICHHBIX B PA3JIMYHBIX I/IH(l)OpMaHI/IOHHBIX HCTOYHHKAX,

p33pa6aTLIBaTB IUIaH  PCHICHHA HpO6J'I€MBI C y‘léTOM aHaJlu3a  HUMCIOIIUXCA
MaTCpHUaJIbHBIX U HEMATCPHUAJIIbHBIX PECYPCOB;

BHOCHTb KOPPCKTUBBI B ACATCIIBHOCTb, OLICHUBATH COOTBCTCTBUC PE3YJIbTATOB LCJISM,
OLCHUBATL PUCKH HOCJ'IGI[CTBHIZ JCATCIIBHOCTH,

KOOPAUHUPOBATH U BBIIIOJHATH pa60Ty B YCJIOBHUAX PCAJIBbHOI'0, BUPTYAJIBHOTO U
KOM6I/IHI/IpOBaHHOFO B3aHMOHeﬁCTBHH;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.
2) 6a30BbI€e HCCJIEA0BATEILCKHE IeiiCTBHS:
BIIJIETh HABBIKAMU Y4€OHO-HCCIIEI0OBATEIHCKOW U MPOCKTHON AESITeTbHOCTH, HABBIKAMH

PpaspCICHUA Hp06J'ICM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOATCIIBHOMY ITOMCKY MCTOIOB
peHICHUA MMPAKTUYCCKUX 3a1a4, IPUMCHCHHUIO PA3JIMYHBIX MCTOJI0B ITO3HAHU A,



HCIIOJIb30BATh PA3JIMYHBIC BUABI ACATCIIBHOCTHU IO IIOJIYYCHUIO HOBOTO 3HAHUA, €TI0
HHTCpHpCTALUU, HpCOGpaSOBaHI/IIO U MPUMCHCHUIO B y‘-Ie6HBIX CUTyalludX, B TOM 4YUCIIC IIpU
CO3JaHHuHn y‘IC6HBIX N COUAJIBHBIX ITPOCKTOB;

(hopMHPOBATh HAYYHBIA TUIT MBIIUICHHS, BIAJACTh HAYYHOW TEPMUHOJIOTUEH, KITFOUEBEIMU
MOHATUSAMH U METOJAMU;

CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIC 3aJla4d B 0OpPa30BATEIHHOU NEATEIHHOCTH H
KU3HECHHBIX CHTYAIHIX;

BBIABJIITH IIPUYMHHO-CJIEACTBEHHBIE CBA3M W aAKTYaJIM3HpPOBATh 3a7ady, BBIIBUIATh
TUIIOTE3y €€ pEeIIeHHs, HaXOAUThb apryMEHThl /I JI0Ka3aTeNbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh NapaMETPhl U KPUTEPHUH PELICHUS;

AHAIIM3UPOBATE TIOJYYCHHBIC B XOAC PCHICHUA 3aJadud pe3ylabTaThbl, KPUTUUCCKU
OLCHUBATb UX NJOCTOBCPHOCTH, ITPOTHO3UPOBATH U3MCHCHUC B HOBBIX YCIIOBHAX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPHUOOPETEHHBIN OIBIT;

OCYIIECTBIISITH IIeJICHANPABICHHBIH MOUCK TEPEHOCA CPENCTB M CIOCOOOB NICHCTBHS B
poheCcCHOHANBHYIO CPENY;

yMETh TEPEHOCUTh 3HAHWA B TIO3HABATEILHYI0O UM  TPAKTUYECKYI0  0OJIacTh
KHU3ZHEJESITENbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE WUJCU, MpeAjiaraTb OpPUTHHAJbHBIE MOJXOAbl M pEIIeHHs, CTaBUTh
poOIeMbl U 3a/1a4H, TOMYCKaIOIUe albTEPHATUBHbBIE PELICHHUS.

3) pabora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX HCTOUYHUKAX MH(OpManMU (TekcTe y4eOHOTO mocolus,
HAyYHO-TIOMYJISIPHON JIUTEpaType, OMOJIOTMUECKUX CIOBApsIX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B VHTepHeTre), aHANMM3UpPOBaTh HH(OPMALMIO PA3NUYHBIX BHJIOB U (POpM
MIpPEJICTaBJICHUSI, KPUTUYECKH OLEHUBAThH €€ IOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3amnpockl W MPUMEHSATh Pa3IMYHbIE METOIbl MPU TMOUCKE U OTOOpe
Oouosnoruueckor nHGopMaIul, He0OOXOIUMOM ISl BHITIOJIHEHUST y4eOHBIX 3a/ad4;

HpI/IO6peTaTL OIIBIT HMCIIOJIB30BAHUA I/IH(1)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHLIX TCXHOHOFHﬁ,
COBCPHICHCTBOBATDH KYJIbTYPY aKTUBHOI'O UCIIOJIb30BAHUA PA3JIMYHBIX TIONCKOBLIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY TNpEACTaBIECHUS OHUOJIOTHYECKOI
uHpopManuu (cxembl, rpaduKy, 1uarpaMMbl, TaOIUIIbI, PUCYHKH U JPYroe);

WCIIOJIb30BaTh HAyYHBIA $3bIK B KauecTBE CpPEICTBAa NIpu paboTe ¢ OHOIOTHYEeCcKOU
uHpopMaluen: MPUMEHITh XUMUYECKUE, (PU3UYECKUE U MaTeMaTHYeCKHE 3HAKU U CHMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKJIATYpy, HCIOIh30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATJISATHOCTH;



BJIQJICTh HAaBBIKAMHM pAClO3HaBaHHWs W 3alIUTHl WHPOpManuu, HHOOPMAIMOHHON
0€3011aCHOCTH JINYHOCTH.

OBJ1ajieHNe YHUBEPCATbHBIMU KOMMYHHKATHBHBIMH JIefiCTBUSIMH:
1) odmenne:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCEX c(epax )KM3HH, aKTUBHO y4acCTBOBAThH B JINAJIOTE
WIM JUCKYCCHUHU IO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIIPOCHI, BBICKA3bIBaTh
CYXJEHHUS OTHOCHUTEJIbHO BBINOJHEHUsI Npe/ularaéMod 3aJayd, Y4YUTHIBaTh MHTEPECHl H
COTJIaCOBAHHOCTD MO3ULUHI APYIMX YYACTHUKOB JAUAJIOTa WIN JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHbIE CpeACTBa OOIICHHS, NMOHMMATh 3HAYEHUE COLUAIbHBIX
3HAKOB, MPEANOCHIJIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYAIlUH, YMETh CMSTYaTh KOHMIUKTHI U
BECTHU NIEPETOBOPHI;

BIIQJIETh PA3TUYHBIMU CIIOCOOAMU OOIICHUS U B3aMMOJICUCTBHS, TIOHMMATh HAMEPECHHS
IPYTUX JIFOJIeH, MPOSIBIIATh YBXUTEILHOE OTHOIIEHUE K COOECEIHUKY U B KOPpPEKTHOU (hopme

(hopMyIHpOBaTH CBOM BO3PAKCHHS;

pa3BEPHYTO M JIOTMYHO H3j1araTh CBOKO TOYKY 3PCHHS C HCIOJB30BAHHEM S3BIKOBBIX
CPENCTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:
MMOHUMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W WHIWBHUIYAJLHOW PaOOTHI IpU
perieHnr OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MTPUMEHEHHUS TPYIIIOBBIX

(dhopM B3aMMOICHCTBHS MIPU PEIICHUH YICOHOU 3a/1a4u;

BBI6I/IpaTB TEMATUKY U MCETOABI COBMECCTHBIX ,Z[eﬁCTBPIﬁ C yLIéTOM O6I_HI/IX HHTEPECOB U
BO3MOJKHOCTEH KaXXJ10T0 4JI€Ha KOJIJICKTUBA,

INpUHUMATb LOCJIA COBMECTHOM ACATCIIBHOCTH, OPraHMU30BbIBATH H KOOPIAWMHHUPOBATH
HeﬁCTBHH no e€ JOCTHXKCHHUIO: COCTaBJISTH IIJIaH ﬂeﬁCTBHﬁ, pacapeacisitb pojn C y‘IéTOM

MHEHUI Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHUBATh KAUe€CTBO CBOETO BKJI/Ia U KaXKJIOTO YYaCTHHUKA KOMAH/Ibl B OOIIMI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npempiiaratb HOBBIC ITPOCKTbLI, OOCHUBATH HACH C IMO3HWIMKM HOBHU3HLI, OPUI'MHAJIbHOCTH,
npaKTqucxoﬁ 3HAYHUMOCTH,

OCYIICCTBJIATL IMO3UTHBHOC CTPATCTUYCCKOC TIOBCACHUC B PA3JIMYHBIX CUTYyalUAX,
MpOSABJIATE TBOPYCCTBO U B006pa)KeHI/IC, OBITh WHUIHWATUBHBIM.

OgiajieHne YHHBEPCATbHBIMU PETryJSITHBHBIMH 1€HCTBUSIMU:
1) camoopranu3amnusi:

HCIIOJI30BaTh OHOJOTMYECKUE 3HAHUS JJIs1 BBIABJIICHHUA HpOGJ’ICM U UX pCHOICHUA B
KHN3HCHHBIX U y‘-Ie6HBIX CUTYyalluAX,



BBIOMPATh HA OCHOBE OMOJIOTMUECKUX 3HAHUH I1€JIeBhIE U CMBICIIOBBIC YCTAHOBKH B CBOUX
JNEUCTBUSIX U MOCTYNKaxX MO OTHOILICHHUIO K >KHBOM MPHUPOJE, CBOEMY 3J0POBBIO U 3JI0POBHIO
OKPYXAIOIIUX;

CaMOCTOSITEJIBHO OCYIIECTBJISATh MO3HABATEIBHYIO JIEATENbHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0Opa3oBaTEIbHOW JCSITEIBLHOCTH U

JKU3HCHHBIX CUTYyallHAX,

CaMOCTOSITENIBHO COCTABIIATh IUIAH PELICHUs IPOOIEMBI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEAIOYTEHHIH;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;
OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMHPOBAHUIO U MPOSBICHUIO IIMPOKOW 3PYAUIMH B pPa3HbIX
o0racTsx 3HaHUH, MOCTOSIHHO TIOBBIIIATh CBOM 00pa30BaTeIbHBIN U KYIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTb OLCHKY HOBBIM CHTyallUsAM, BHOCHUTHb KOPPEKTHUBBEI B ACATCIBHOCTb, OLICHHUBATH
COOTBETCTBUEC PEIYJILTATOB LECJISAM;

BJIaJIETh HaBbIKaMU MIO3HABATENbHOM pedIeKC KaK 0CO3HAHUS COBEPIIAEMbIX IEHCTBUIN
Y MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB M OCHOBAHUH, HCIOIb30BaTh MIPUEMBI pediiekcun
JUIS OLIEHKU CUTYAalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yJIbTaTOB ACATEIbHOCTH;

3) npuHsATHE CeOsI U IPYTUX:

MIPUHUMATD ce0sl, MIOHUMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E Pe3yJIbTaTOB ACATEIbHOCTH;

MIPU3HABAThH CBOE MPABO U MPaABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUD C MO3UIUU APYTOoro 4€JI0OBCKaA.

IHNPEAMETHBIE PE3YJIbTATBI

IIpenmetHbie pe3ynabTaTel ocBoeHHs nporpammbl COO o 6uosioruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue uis yueOHoro npenmera «buonorusy HaydHble 3HaHHUSA, YMEHUS U
CIIOCOOBI JEUCTBUIA 1o OCBOEHHIO, MHTEPIIPETALINN
1 IpeoOpa30BaHUIO 3HAHUM, BU/IbI IETEILHOCTH M0 MOJYYEHUIO0 HOBOTO 3HAHMS U IPUMEHEHHUIO
3HaHUH B Pa3IMYHBIX YYEOHBIX CHUTYaIMsX, a TaKXKe B PEaJbHBIX >KU3HEHHBIX CUTYaIHsX,



CBSI3aHHBIX ¢ Owosiorueil. B mporpamMme mpeaMeTHBIE pe3yibTaThl MPEICTAaBICHBI MO T0JaM
oOyueHusl.

[IpenmeTHble  pe3ynpTaThl OCBOEHMsI  yueOHoro nmpenmera «buosorus» ¢ 10
Kaacce NO0IKHBI OTPAKaTh:

c(OPMHUPOBAHHOCTh 3HAHWK O MECTE W POJIM OMOJOTMHM B CHCTEME HAyYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAyYHON KapTHUHBI MUpa U
Hay4YHOTO MHUPOBO33PEHHUS, O BKJIAJIE POCCUMCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oonosornu, PyHKIIMOHAIBHOW TPAMOTHOCTH YEJIOBEKA JUIS PEIICHHS )KU3HEHHBIX 337134,

YMEHHE PACKpbIBaTh COJIEpPKaHNe OMOJIOTHYECKMX TEPMUHOB U MOHITHUMN: )KU3Hb, KJIETKa,
opraHus3M, Mera0osu3M (0OMEH BENIECTB H  TPEBpallleHHe JSHEPTruH), TOMEeocTa3
(camoperynsinus), ypOBHEBas  OpraHu3alMs  KUBBIX  CHCTEM, CaMOBOCIIPOW3BEICHHE
(perpoIyKIHs ), HACJIeCTBEHHOCTh, H3MEHYHBOCTh, POCT U Pa3BUTHCE;

YMEHHE Uu3Jaratb OMOJIOTMYECKHUE TEeOpUH (KJIETOYHAs, XpOMOCOMHas, MYTal[MOHHAs,
LEHTpalbHAsl JOorMa MoJieKyisipHord Owosiorun), 3akoHbl (I'. Mennmens, T.Moprana, H.
. BaBunoBa) u yueHus (0 HEHTpax MHOT000pa3us U MPOUCXOKACHUS KYIbTYPHBIX pacTeHuid H.
. BaBunosa), onpeaensiTh TPaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMCHHUEC BJIAJCTh MCTOJaMMW HAYYHOT'O IIO3HAHUA B OUOJIOTHU: Ha6J'HOJleHI/IC N OINHMCAaHUC
JKHUBBIX CHCTEM, IIPOLHECCOB U SIBHGHI/Iﬁ, opraHuzanvss MW TIPOBCIACHUC OMOJIOTHYECKOTO
OKCIICPUMCHTA, BBIABMIXXCHHUEC THUIIOTE3bI, BLBIABICHHEC 3aBUCHUMOCTU MECXKAY HUCCICAYEMBIMU
BCJIMYNHaAMU, 00BsICHEHHE IMOJIYYCHHBIX PE3YJIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHﬂTHﬁ,
TGOpI/Iﬁ 1 3aKOHOB, YMCHHUC JI€JIaTh BBIBOJIbI HA OCHOBAHUHU IOJTYUCHHBIX PE3YIIbTATOB,

YMEHHUE BBIICIATH CYIIECTBEHHBIE MPH3HAKK BUPYCOB, KJIETOK MPOKAPHOT M JYKAPHOT,
OJTHOKJICTOYHBIX 1 MHOTOKJIETOYHBIX OPTaHH3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHa BEIIECTB U
MPEBpaIlleHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, IUIACTUYECKOTO M JHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOJIOTBOPEHUS, PAa3MHOKCHUS, HHIUBUIYaTIbHOTO Pa3BUTHUS
opraHu3ma (OHTOTEHE3);

YMCHHUEC IMPUMCEHATH IIOJTYUYCHHBIC 3HAHUA 1JIA OOBSACHEHHST OHOJIOTHYECKUX IIPOLECCOB U
HBHGHHﬁ, JJIA IIPUHATHUS IIPAKTHYCCKUX peH_IeHI/Iﬁ B HOBCGHHCBHOP'I KHU3HHU C LCIIBIO oOecrneyeHus
0€30I1aCHOCTH  CBOETO 3A0pPOBbA MU 3J0POBBA  OKPYXKAOMIUX J'IIO,Z[GfI, CO6J'IIOI[€HI/IH HOPM
I'paMOTHOI'O IIOBCACHUS B Oprma}omeﬁ HpHpOI[HOfI cpeac, IOHHUMAHUC HCO6XO,I[I/IMOCTI/I
HCIIOJIB30BaHUA I[OCTI/I)KGHI/Iﬁ COBpeMeHHOﬁ OMOJOTHH M OHMOTEXHOJIOTUH I paiiOHAJIBHOT'O
IpUPOAOIIOJIL30BAHMA;

YMCHHC DpelIaTb 3JICMCHTAPHBIC TCHCTHUYCCKHEC 3aJla4id Ha MOHO- U I[I/IFI/I6pI/I,I[HOG
CKpCUIMBAHHUC, CHCIVICHHOC HACJICIOBAHUC, COCTABJIATH CXCMBbI MOHOFI/I6pI/II[HOFO CKpCIINBaHUA
U TIpEACKa3aHud HACJICJOBaHUS ITPU3HAKOB Y OPraHu3MOB;

YMEHHUE BBINOJIHATh JAOOPAaTOPHBIE U MpPAaKTUYECKUE paboThl, COOMOIaTh MpaBuiIa MpU
paboTe ¢ yueOHbIM U Ja00opaTOpPHBIM 000PYJOBAHUEM;

YMCHHUEC KPUTHUUYCCKHU OLCHUBATH W HHTCPHPCTUPOBATH I/IH(I)OpMaI_II/IIO OHOJIOrHYECKOTO
COZCpIKaHMA, BKIIOYAKOMIYIO IMCCBAOHAYYHLIC 3HAHHA H3 PA3JIMYHBIX HCTOYHUKOB (CpCI[CTBa
MaccoBOi1 I/IH(I)OpMaI_II/II/I, HAay4IHO-TIOIYJIIPHBIC MaTepI/IaJ'ILI), ITUYCCKUC ACIICKTBI COBPEMCHHBIX
HCCIIeOBaHUI B 6I/IOJ'IOI‘I/II/I, MCIUIINHCE, 6I/IOTCXHOJ'IOFI/II/I;



YMEHHUE CO3/1aBaTh COOCTBEHHbIE IHMCHMEHHBIE U YCTHBIE COOOIIEHUs, 0000mas

OMOJIOTUYECKYI0 HMHPOpPMALUI0 U3

MOHATUIHBIN anmnapaTt OUoJIOTHH.

TEMATUYECKOE IINTAHUPOBAHUE

HCCKOJIBKMX HCTOYHHKOB,

rpaMOTHO  HCIIOJIL30BAaTh

10 KJIACC
Ne || HammeHnoBaHue pa3neiioB u KosmmuecTBo yacos ‘ OnexrponHsie ((POBEIE)
/o TEM IIPOrpaMMBbl Beero| Kontponsusie | Ilpaktudeckie 00pa3oBaTeNIbHbBIE PECYPCHI
paboThl paboThl
1 |[buonorus kak Hayka 2 0.5 bubnuoreka [JOK
https://m.edsoo.ru/7f41c292
2  |’)KuBble CUCTEMBI H UX 1 bu6mmoreka [IOK
OpraHHu3aIus https://m.edsoo.ru/7f41c292
3 | Xumuueckuii cocTaB U 8 1 bu6mmoreka [IOK
CTPOCHHE KIIETKU https://m.edsoo.ru/7f41c292
4 |)KusHeaesaTeabHOCTh KISTKH 6 bubmmoreka [IOK
https://m.edsoo.ru/7f41c292
5 ||PazmHOXEHUE U 5 1 bubnuotexa [JOK
WHJIUBUIyTbHOE PAa3BUTHE https://m.edsoo.ru/7f41c292
OpPTraHU3MOB
6 |HacmencrBeHHOCTH U 8 1.5 bu6mmoreka [IOK
HW3MEHYHBOCTH OPraHU3MOB https://m.edsoo.ru/7f41c292
7 ||Cenexuusi OpraHM3MOB. 3 bu6mmoreka [IOK
OCHOBBI OHOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
8 ||Pe3epBHOE Bpems 1 bubnuoteka [JOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB|| 34 0 4
I10 TTPOTPAMME
AHHOTANMS

K padoueii nporpamme no ouosornu B 11 kaacce

Hacrosimas pabouas mporpamma o 6uosoruu 11 kiace cocraBieHa Ha OCHOBE:
denepanbHOT0 KOMIIOHEHTAa TIOCYIAapCTBEHHOTO 00pa30oBaTeIbHOTO CTaHAApTa HayaJbHOTO
obmiero oOpa3oBaHHsS, OCHOBHOTO oOmiero oOpa3oBaHusi, cpeaHero (MOJHOTO) OOIIero
o0Opa3oBaHus, YTBEPKJIEHHOT0 NnprkazoM MuHoOpa3oBanus Poccun ot 05.03.2004 Ne 1089).
ITporpammsl cpeiHero oouero o6pa3zoBaHusl.
Pabouas mporpamma cocTaBjeHa Ha OCHOBE aBTOpPCKOW mporpammsl kKypca I[Tonomapesa U.H.,
Kyumenko B.C., Kopuunosa O.A., [Iparommios A.I'., Cumonosa T.C. buosorus: 5-11 knaccsl:
nporpammbl/[M1.H. Tlonomapea, B.C. Kyumenko, O.A. kopHuioBa u jp.]- M.: Benrana-I'pag,
2021. 400 c.
VYue6noro mnana MBOY COLI Ne 52 r. bpsiacka Ha 2023 - 24 y4.ron.
IIporpamma coctaBieHa ¢ yderom PaGoueil mporpammsl Bociiutanus MbOY COIII Ne 52 r.

bpsncka.
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@enepanbHOr0 TMepeuHs y4eOHHMKOB, PEKOMEHIYEMBIX K HCIIOJIb30BAaHUIO TPU pealn3aluu
MMEIOIINX TOCYIapCTBEHHYIO aKKPEAUTAIIMIO 00pa30BaTeIbHBIX IPOrpaMM HaYaIbHOTO OOIIEro,
OCHOBHOTO 00111eT0, CpeTHEro 001ero 00pa3oBaHusl.
OO0pa3zoBartenbHas 00/1aCTh: «ECTECTBEHHOHAYUYHBIEY.
KosnnuyecTBo yacoB no yueOHomy miiany: Bcero 34 yaca B rox; 1 uac B Hezento.
OcobeHHOCTH KJacca: 001eo0pa3oBaTeIbHBIN.
IIporpamma opuenTHpoBaHa Ha padory Ha YMK: ba3zoseii yposens./.H.Ilonomapésa,
O.A.Kopuunosa, T. E. Jlomununa.- Benrana-I"pad, 2021.1.
H3yuenue oOuonozuu Ha 0a3080m ypoeHe cpedHez0 (NOIHO20) o00uiezo 00pazoeanus
HANPaeneno Ha 0ocCmudceHue CedyIouUX yeneil u 3a0ay:
. OCBOCHHE 3HaHMH O OMOJIOTMYECKUX cHCTeMax (BHUJ, 3KOCHUCTEMA); UCTOPUU Pa3BUTHUS
COBPEMEHHBIX TPEACTABICHUN O JKUBOW MPHPO/IE; BBIJAOIIUXCS OTKPHITHAX B OMOJIOTHYECKOM
HayKe; PO OHMOJOTHYECKOH HayKH B (DOPMHPOBAHUM COBPEMEHHOH €CTECTBEHHOHAYYHOU
KapTUHBI MUPA; METOJaX HAYYHOTO TIO3HAHUS;
. OBJIQ/ICHUE YMEHUSIMH OOOCHOBBIBATH MECTO M pOJIb OWOJIOTHYECKUX 3HAHWHA B
MPAKTUYECKON JIEATENIbHOCTH JIIOACH, pa3BUTHH COBPEMEHHBIX TEXHOJIOTHH; TIPOBOIHUTH
HAOMIOIEHUST 3a DKOCHCTEMAaMH C WENbI0 WX OIMCAHWS W BBISIBICHHS €CTECTBEHHBIX U
AHTPOTIOTEHHBIX U3MEHEHHI; HAXOUTh U aHAJIN3UPOBATh HH(OPMAIIHIO O KUBBIX 00BEKTAX;
. pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTEIUICKTYAJIbHBIX i TBOPUYECKUX CITOCOOHOCTEH
B TIPOIIECCE M3YUEHUS BBIAAIONINXCS TOCTH)KCHUH OMOJIOTHH, BOIICIIINX B OOIIEYETIOBEUECKYIO
KYJIBTYPY; CJOXHBIX M TIPOTHBOPEYMBBHIX IyTEH pPa3BUTHs COBPEMEHHBIX HAayYHBIX B3TIISOB,
uael, TeOpWi, KOHIENIWH, Pa3UYHBIX THIOTe3 (O CYIIHOCTH W TPOUCXOXKICHHH >KH3HH,
YeJl0BeKa) B X0Jie pabOThI € Pa3IMYHBIMU UCTOYHUKAMU MHGOPMAIUH;
. BOCIUTaHHE YOeKJIEHHOCTH B BO3MOXKHOCTHU MO3HAHUS KMBON TIPUPOIbI, HEOOXOMMOCTH
OepeXHOr0 OTHOILIECHUS K MPUPOJTHOM cpele, COOCTBEHHOMY 37I0POBBIO; YBAXKEHUS K MHEHHIO
OTITIOHEHTA MPHU 00CYKICHUH OUOJIOTHYECKUX TPOOIIEeM;
. WCIOJIb30BaHNE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B MOBCEAHEBHOMN JKU3HU JJIs1 OLIEHKH
MOCJIEICTBUM CBOEU JIEATEIIbHOCTH MO OTHOIICHUIO K OKPYKAIOWIEH Cpelie, 3[I0POBbI0 APYrUX
moed W COOCTBEHHOMY 3/JI0POBBIO; OOOCHOBaHWS | COOMIONEHUS Mep NpOoQHUIaKTHKA
3a00JIeBaHUIA, TIPABUJI IOBEJICHUS B IIPUPO/IE.

PackpriTe yueOHOTO conepxaHus B Kypce oOuieit 6uosoruu B 11 kacce mpoBoauTcs Mo

TeMaM, XapaKTepU3YyIIIUM OCOOCHHOCTH CBOWCTB >KMBOW MPHUPOJAbI HAa pPa3HBIX YPOBHSX
OpraHu3aiiy >Ku3HU. PaccMaTpuBarOTCsl CTPYKTYpHBIE YPOBHU: OPraHU3MEHHbBIN, KIETOYHBIH,
MOJICKYJISIPHBIA.

OcBoenne yuebHOro mpenmera «buonorus» Ha ypoBHE OCHOBHOIO 0OIIero oOpa3oBaHUs
JIOJKHO o0ecnedrBaTh JOCTHKEHHE CICAYIOIIMX JIMYHOCTHBIX, METalpeIMETHbIX U
MpeIMETHBIX 00pa30BaTeNbHBIX PE3yIbTATOB:

Ilpeomemmnuie pesynvmamol:

* XapaKTEepPUCTHKA COJIepkaHUi OMOJOrMUECKHX TEOpUH (KJIETOYHOM TEOPHUH, HBOJIOIMOHHOMN
teopun Y. JlapBuna), yuenus B.M. Bepnaackoro o Ouocdepe, 3akoHoB I'. Mennens,
3aKOHOMEPHOCTEH M3MEHYMBOCTH, BKJIA/a BBIJAIOIIMXCA YUYCHBIX B pa3BUTHE OHOJIOTMYECKOMN
HayKH;

* YMEHHUE OIpPENeNsATh CYIIECTBEHHbIE NPU3HAKM OHOJOTMUECKUX OOBEKTOB M IPOILIECCOB,
COBEpIIAIOIINXCA B JKMBOM IPUPOJE HA pPa3HbIX YPOBHAX OPraHU3allUM >KU3HHU; YMEHHE
CpaBHUBaTh MEXIy c000il pa3nuuHble OMOJOTHUECKHEe OOBEKTHI; CPaBHHUBATh U OICHMBATH
MEX]ly OO0 CTPYKTYypHBIE YPOBHU OpPTraHU3aLIUH KU3HU;

* 0ObsicHeHHe poiau Ouojoru B (HOPMUPOBAHMM HAYYHOTO MHPOBO33PEHMS; BKIajaa
OMOJIOTUYECKUX TEOpUi B (POPMHUPOBAHUE COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MHpA;



OTPULIATEIILHOTO BJIMSAHUS QJIKOIOJIsl, HUKOTHHA, HApPKOTHUYECKUX BELIECTB Ha pa3BUTHUE
3apO/IbIIIa YEIOBEKA; BIMSHUS MyTareHOB Ha OPraHU3M YeJIOBeKa, SKOJIOTUYECKHX (PaKTOPOB HA
OpraHu3Mbl; TPUYMHBI 3BOJIIOLWH, H3MEHSIEMOCTH BHJIOB, HACJIEICTBEHHBIX 3a00JICBaHMI,
MYTalHi, yCTOUMYUBOCTU U CMEHBI 3KOCUCTEM;

* YMEHME INPUBOJUTH JOKA3aTEIbCTBA €AMHCTBA XUBOM M HEXKMBOW IPUPOJIBI, €¢ YpOBHEH
OpraHu3aluy M JBOJIOIUM; pPOJCTBA JKMUBBIX OpPraHU3MOB M OKPYKAIOUIEH Cpenbl;
HEOO0XOIMMOCTH COXPaHEHUsI MHOTOOOPa3Hsi BUIOB;

* YMEHHUE I10JIb30BaThCsI OMOJIOTUYECKON TEPMUHOJIOTMEN U CUMBOJIUKOM;

* YMEHHUE pellaTh 3JIEMEHTApHble OMOJIOTUYECKUE 3aJlauM, COCTAaBJISATH 3JIEMEHTApHBIE CXEMBI
CKPEILMBAHUS U CXEMBI MIEPEHOCA BELIECTB M SHEPrUU B IKOcHUcTeMax (e MUTaHus);

* YMEHHE MPOBOIUTH AaHAJIM3 M OLEHKY pa3jJu4HbIX TUIOTE3 O CYIIHOCTH JKM3HH, O
MIPOUCXOXKACHUN >KM3HM M 4YEJIOBEKa; TJOOANbHBIX HKOJOTMUECKUX MpodiieM M myTell ux
pELIeHUs; MOCIEICTBUN COOCTBEHHOW IESITENbHOCTH B OKpPY)KAIOLIEH Cpele; 4Ype3BbIYaHBIX
CUTYallMil MPUPOJHOTO U TEXHOTEHHOIO XapakTepa; Onosiornyeckoil nHpopMaluu, nojryyaeMou
13 pa3HbIX UCTOYHHKOB;

* OLIEHKY JTHYECKHUX AacleKTOB HEKOTOPBIX MCCIEAOBAHUN B 00JacTH OHOTEXHOJOTUU
(KITOHMPOBAHUS, HCKYCCTBEHHOI'O OIUIOJOTBOPEHUS, HANPABIEHHOTO M3MEHEHHs] T€HOMa); ©
MTOCTAaHOBKY OHMOJIOTMYECKUX SKCIIEPUMEHTOB U 00BSICHEHUE UX PE3YJIbTATOB.

TpeGoBaHus K YPOBHIO MOATOTOBKH 00Y4AKOIIHUXCS.
B pesynbpraTe n3yueHuss OM0JI0THH YUEHUK JTOJIKEH:
3HATH/IIOHUMATH:
*  OCHOGHblEe ROI0MCeHUA OUONOTUYECKUX Teopuil (KJIETOYHasl, SBOJIOIMOHHAS TEOpUs
U./lapBuna); yuenue B.M.Bepnamckoro o Ouocdepe; cymHOCTh 3akoHOB [ .Menpaens,
3aKOHOMEPHOCTEI U3MEHUNBOCTH;
e cmpoeHue 0u0102UYeCKUX 00BbeKmo@: KIETKU; TeHOB U XpOMOCOM; BHJA M 3KOCHCTEM
(cTpyKTypa);
e CywHOCMb OUONO2UYECKUX NPOUeccos: Pa3MHOKEHHUE, OIUIOJIOTBOPEHHE, JEUCTBUE
HCKYCCTBEHHOT'O M €CTECTBEHHOI'0 0TOOpa, (hOpMUPOBAHUE MPUCIOCOOIEHHOCTH, 00pa3oBaHue
BHJIOB, KPYTOBOPOT BEIIECTB U MPEBpAIllCHUs YHEPTUH B SKOCUCTEMaxX U buocdepe;
e BKA0 8bIOAIOULUXCA YUEHBIX B PA3BUTHE OUOJIOTMUYECKON HAYKH;
e 0OHOJIOTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY;
yMeTh:
e 00baAcHAmMb: poiib Ouosorud B (HOPMUPOBAHMM HAYYHOTO MHPOBO33PEHHS; BKIAJ
OMOJIOTHYECKUX TeOopuil B (GOPMUPOBAHHE COBPEMEHHON €CTECTBEHHOHAYYHOU KapTHHBI MUPA;
€IMHCTBO >KUBOW M HEXHBOU MPHUPOJBI, POJCTBO )KUBBIX OPraHU3MOB; OTPUIATEILHOE BIUSHUE
QJIKOTOJII, HUKOTHHA, HAPKOTUYECKUX BEIIECTB Ha PAa3BUTHE 3apOJIbIlIa YEJIOBEKA; BIIHSHHE
MYTareéHOB Ha OpPraHu3M 4YelOBeKa, 3KOJOTHYECKHX (DaKTOPOB HAa OpPraHU3MbI, B3aUMOCBS3U
OpPraHU3MOB U OKPYXKAIOUIEH cpenbl; MPUYUHBI SBOJIOIUH, U3MEHSEMOCTH BUIOB, HAPYIICHHMA
pa3BUTHUS OPraHW3MOB, HACJIEICTBEHHBIX 3a00JI€BaHMI, MyTallUl, YCTOWYUBOCTH H CMEHBI
9KOCUCTEM; HEOOXOIUMOCTH COXpaHEHHsI MHOT000pa3usi BUJIOB;
e  peuwiamsb dIEMEHTApHBIE OHOJOTHMYECKHE 3aJaud; COCTABJIATH JIIEMEHTApHBIE CXEMBbI
CKpEIIMBAHUS U CXEMBI TIEpEeHOCA BEUIECTB M SHEPTUU B IKOCcHUCTEeMax (I[EeMH MUTaHuUs);
e onucwsléams ocobeit BUIOB 10 MOPPOIOTHIECKOMY KPUTEPHIO;
e @blAGNAMB TIPUCTIOCOOTCHNUS] OPraHU3MOB K cpelie OOWTaHWs, UCTOYHHKUA MYTareHOB B
OKpYyXaroliei cpeie (KOCBEHHO), aHTPOMIOT€HHBIE U3MEHEHHUS B DKOCHCTEMAaX CBOEH MECTHOCTH;
e cpagHusamp: OHWONOTHYECKHE OOBEKTHI (XUMHYECKHI COCTAaB Tell >KUBOM W HEKUBOU
MPUPOJBI, 3apOJBIIIN YeJIOBeKa U APYrUX MIEKOMUTAIONINX, MPUPOJHBIE JKOCUCTEMBI U
arpod’KOCHUCTEMBI CBOEH MECTHOCTH), MPOIECChl (€CTeCTBEHHBI W MCKYCCTBEHHBIH OTOOp,
MOJIOBOE U OecIosioe pa3MHOKEHHE) U AeTIaTh BBIBOJABI HA OCHOBE CPaBHEHUS;




*  AHANU3UPOBAMb U OUEHUEAMD PAZINYHBIE TMIOTE3bl CYUIHOCTHU YKU3HU, IPOUCXOKICHUS
JKHU3HHU U 4YCJIOBCKA, rjio0aJbHBIE SKOJOTMYECKUE HpO6JI€MLI " IIYTHU UX PCIICHHA, MOCICACTBUA
COOCTBEHHOM JEATEIILHOCTH B OKPYKAIOIICH Cpelie;

e u3yuamp U3MEHEHUS B SKOCUCTEMAX Ha OMOJIOTUYECKUX MOJIEISX;

e HaxoOump VHHOPMAITUIO O OUOJIOTHYECKIX OOBEKTaX B PA3IMYHBIX UCTOYHUKAX (YUCOHBIX
TCKCTAaX, CIpPaBOYHUKAX, HAYYHO-IOMYJISIPHBIX M3JAHUAX, KOMIIBIOTCPHBIX Oazax JaHHBbIX,
pecypcax HTEpHET) U KPUTUYECKHU €€ OLIEHUBATh;

Mcnosib3oBaTb NPUOGpPETEeHHbIe 3HAaHUA U YMEHUS B NPaKkTUYECKOW AeATEeNbHOCTU U
noBceAHEBHOM XU3HW ONA:

e coOmroneHust Mep NPOHIAKTUKY OTPABICHUN, BUPYCHBIX M IPYTUX 3a00JI€BaHUI, CTPECCOB,
BpEAHBIX NPUBBIYEK (KypeHHE, aJIKOTO0JIU3M, HAPKOMAaHUs); IPAaBUJ MOBEIACHUSI B NPUPOIHOMN
cpene;

e OKa3aHUs TMEpBOM MOMOIIM MpPU MPOCTYAHBIX U JAPYruX 3a00JeBaHUSIX, OTpPABICHUU
MUIICBBIMU NPOAYKTAMH,

e  OIIEHKH 3TUYECKHMX aCIIEKTOB HEKOTOPBIX UCCIIEIOBAHUI B 0071aCTH OMOTEXHOJIOTHH.

[TOACHUTEJIBHAA 3AIIMCKA

Hacrosmmas pabouast mporpamma no 6uostoruu 11 Kacc cocraBiieHa Ha OCHOBE:

denepanbHOTO KOMIIOHEHTa TOCYIApCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa HAdaIbHOTO
obmero oOpa3oBaHWs, OCHOBHOTO oOmiero o6pazoBaHus, cpemHero (IMOJHOTO) OOIIero
o0pasoBaHus, YTBEPKACHHOTO TTpukazoM MunoOpazoBanusi Poccuu ot 05.03.2004 Ne 1089).

Paboyas mporpamma cocTaBiieHa Ha OCHOBE aBTOPCKOM mporpammbl Kypca [Tonomapera U.H.,
Kyumenko B.C., Kopaunosa O.A., IparomusioB A.I'., Cumonosa T.C. buosiorus: 5-11 knaccer:
nporpammbl/[.H. TTornomapéna, B.C. Kyumenko, O.A. kopHuiioBa u ap.]- M.: Benrana-I'pad,
2021. 400 c.

VYyeonoro muiana MBOY COIII Ne 52 r. bpsincka Ha 2023-2024 y4.rog.

denepanbHOr0 TepeuHs y4eOHHMKOB, PEKOMEHIYEMBIX K HCIIOJIb30BAHUIO TIPU pear3aliu
UMEIOIIUX TOCYIAPCTBEHHYIO aKKPEAUTAIMIO 00pa30BaTeIbHBIX IPOrPaMM HaYaJIbHOTO OOIIETO,
OCHOBHOTO OOIIIET0, CpeIHero 00Iero oopa3oBaHus.

[Iporpamma coctaBiena ¢ ydyetom Paboueil mporpammbl Bocnutanus MBOY COLI Ne 52 r.
bpsucka.

IIporpamma kypca «buosorus» s ydammuxcss 11 kimacca CTaBUT LEIbIO MOATOTOBKY
BBICOKOOOpPA30BaHHBIX  JIIOJIEH, CHOCOOHBIX K  aKTMBHOM  JI€ATENBbHOCTH, pa3BUTHE
UHAUBUIYAIBHBIX CIIOCOOHOCTEM yuwamuxcs, (OpMHUpOBaHHE Yy HHUX MpEACTaBIEHUH o
COBPEMEHHOU KapTHHE MUpA.

HSy‘-ICHI/Ie Ouonornn Ha 0a30BOM YPOBHC  HAIPABJICHO TaKXKC Ha peajin3alnuio
KYJ]LTypOJ'IOI“I/I‘-ICCKOI\/II (I)YHKI_II/II/I B O6I.I.[I/IX KOMIIETEHTHOCTSIX OMOJIOTHYECKOTO 06p3.30BaHI/I$I.



I[aHHOC IJIAHUPOBAHUE ABJISACTCA HCIIOCPCACTBCHHBLIM MNPOJOJDKCHHUEM IpPOTrpaMMBbl II0
ouonornu 6-9 u 10 KIaccoB, COCTaBJIEHHOW AaBTOPCKUM KOJUIEKTHBOM TIOJ] PYKOBOJCTBOM
npodeccopa U.H. [Tornomapesoii. [Iporpamma anst 11 xmacca mpeacTaBisieT coaepikaHue Kypca
oOmielr Omonoruu Ha 0Oojee BBHICOKOM YpOBHE OOy4YeHHs, MOCTPOCHHOM Ha HHTETPAaTHBHOMN
OCHOBE, C 00s513aT€TbHBIM MUHUMYMOM COJIEp KaHMsI CPEeIHETO (TIOJTHOT0) 00pa30BaHUs.

B xypce Owomormm mns 11 KimaccoB OCYHIECTBIISIETCS WHTETPUPOBAHUE 3HAHWNA B
COOTBETCTBUHU C IPOILIECCAMU JKHU3HM TOIO WJIM HMHOTO CTPYKTYPHOI'O YPOBHSI OpraHM3aliu
xuBoil matepuu. [lpu 3T0M, B mporpamMmy BKIJIIOUAIOTCS OCHOBOIOJArarolie MaTepHallbl O
3aKOHOMEPHOCTSX KUBOM MPUPObI, PACCMOTPEHHBIE B IIPEIIECTBYIOLINX KaccaX, Kak ¢ LEelblo
aKTyaJM3allud paHee MPUOOPETEHHBIX 3HAHWW, TaK M NS UX yriayOneHuss U o0oOIieHus B
COOTBETCTBUU C TpeOOBAaHUSAMHU 00pa30BaTENILHOTO MUHUMYMa K M3YYE€HHIO OMOJIOTUH B MOJIHOM
CpeaHeil mKoJje Ha 6a30BOM ypOBHE.

WHuTerpupoBanue MarepuagoB W3 pPa3IMYHBIX oOOJacTe OMOJOTMM B XOJI€ PaCKpBITHA
CBOWMCTB TIPUPOABI C TO3WLHAHM PA3HBIX CTPYKTYPHBIX YPOBHEM, HX OKOJOTH3ALMH U
KyJbTYpPOJIOTHYECKAasl HAINPABJIEHHOCTh JIEJAIOT y4eOHOE CcoJiepKaHMe HOBBIM U Ooiiee
WHTEPECHBIM JIJISl yJaluXCsl.

PackpeiTue yueGHOTO conepkaHusi B Kypce obuieit Omosoruu B 11 kimacce mpoBoAuTCS 1O
TeMaM, XapaKTepU3YIOIUM OCOOEHHOCTH CBOWCTB >KMBOW HPHUPOJbI Ha PasHBIX YPOBHIX
OpraHu3aluM *ku3HU. PaccmaTpuBaroTCs CTPYKTYpHBIE YPOBHHM: OPraHM3MEHHBIH, KJIETOUHBIH,
MOJIEKYJISPHBIN.

N3yuenne B 11 kiacce mporeccoB, MPOUCXOAAIIMX Ha MOJEKYJISIPHOM YpPOBHE KWU3HU
o0ecrevynBaeT TECHYIO CBSA3b C KypCOM XHUMUH.

[IporpamMmma mnpeanonaraer HCHOJIb30BaHUE Y4E€OHHKA, BKIIOYEHHOTO B (eaepalbHbIN
MepeyeHb:

[Tonomapera M.H., Kopamiosa O.A., Jloumununa T.E., MkeBckuii [1.B. buosorus: YueOnuk as
yuamuxcs 11 kimacca o0uieoOpa3oBaTeNbHBIX yupexaeHuil; bazoBeiit ypoBens / [lox pen. mpod.
N.H. [TonomapeBoii. — 2-e uzn., nepepad. — M.: Benrana-I'pad, 2021.

ITo yueOHOMY MIaHy 00IIee KOJIMYECTBO 4acoB (OCHOBHOE o0Iiiee oOpa3oBanue) — 34 yvaca (1 u.
B HEJIETIIO).

Cpoxk peanuzauum paboueii yuedHO0Il mporpaMMsbl — 0JIMH Y4eOHBIH roJt

OBHIASA XAPAKTEPUCTHUKA YYEBHOT'O IPEJIMETA.
Copep:xaHuie Ha CTYIIEHH CPEAHETO (IIOJIHOTO) 00pa3oBaHMs MO OMOJIOTUU MPECTaBIAET cO00it
KOMILJIEKC 3HAHUH, OTPaXAIOIINX OCHOBHBIE 00BEKTHI H3y4eHHsI: O0TaHUKY, 300JI0THIO,
aHaToOMHUI0, 001Tyt0 6ronoruto. [TomrMo 3HaHUH, BAXKHBIMH COAEPKATETEHBIMA KOMITIOHEHTAMU
Kypca SBIISIOTCS: OMOJIOTUYECKUE HABBIKH M YMEHHUSI, KOTOPBIEC yYalllHuecs MOTYT M CIIOJIb30BaTh B
MPaKTUYECKOU AesTenbHOCTU. He MeHee BaKHBIM DIIEMEHTOM COJIep KaHUsI YUeOHOTO MpeaMeTa
SIBJISIETCSL OTIBIT TIO3HABATEILHON JESTEILHOCTH, BKITIOYAIOIINA paboTy ¢ aIalTHPOBAHHBIMU
MCTOYHUKAMHU OMOJOTHYecKOr HH(GOpMAIK; pElIeHHe MT03HABATEIBHBIX 33/1a4; YUeOHYIO



KOMMYHHKAITUIO, OTIBIT POCKTHOM JICATEIHHOCTH B y4eOHOM TPOIIECCe U MPAKTHIECKOH
JEATEIIbHOCTH.

H3yuyenue OMo10rnu HA 0a30BOM YPOBHE cpeaHero (MoJHOro) oomero oopa3oBaHus
HANPABJIEHO HA JOCTHKeHHe CJIeYIOIIUX HeJsiei :

. OCBOEHHE 3HaHUN O OMOJIOTHYECKUX CUCTEMAX (KJIETKA, OPraHu3M); UICTOPUH Pa3BUTHUS
COBPEMEHHBIX MPEICTABICHUH O JKUBOU MPUPO/IE; BBIIAIOIIMXCS OTKPBITHAX B OMOJIOTHYECKON
HayKe; poJIi OMOJIOTUYECKON HAYKH B (JOPMHUPOBAHUH COBPEMEHHOMN €CTECTBEHHOHAYYHON
KapTUHBI MUPA; METOJaX HAYYHOTO TIO3HAHUS;

. OBJIaZICHUE YMEHHUSAMHU 0OOCHOBBIBATH MECTO M POJIb OMOJIOTMUECKUX 3HAHHUH B
MPAKTUIECKOHN JCATEILHOCTH JIFOJICH, Pa3BUTUN COBPEMEHHBIX TEXHOJIOTHIT; TPOBOIUTH
HaOJIOIEHUS 32 SKOCUCTEMaMH C IENTBI0 MX OTMCAHUS U BBISBJICHHUS €CTECTBEHHBIX U
AHTPOTIOTEHHBIX U3MEHEHHI; HAXOIUTh U aHAJM3UPOBATh HH()OPMAIIHIO O JKUBBIX 00BEKTaX;

. pa3BUTHE NIO3HABATEIBHBIX HHTEPECOB, MHTEJUICKTYAIBHBIX M TBOPUYECKHX CIIOCOOHOCTEH
B [IpOLI€CCEe U3YyUEHUS BBIIAIOLIUXCS JOCTUKEHUM OMOJIOTHH, BOLIEAIINX B 00II€UYETI0BEUECKYIO
KYJIBTYPY; CIIOKHBIX H POTUBOPEUUBBIX MTYTEH Pa3BUTHS COBPEMEHHBIX HAYYHBIX B3TJIS/IOB,
ujel, TeOpUi, KOHIETIINH, Pa3IMIHBIX THITOTE3 (O CYIIHOCTH U TIPOUCXOKICHUH KU3HH,
YeJl0BeKa) B X0Jie pabOThI C Pa3IMYHBIMU UCTOYHUKAMU MHGOPMAIUH;

. BOCIIHTaHHUE YOSKJICHHOCTH B BO3MOXHOCTH TIO3HAHUS )KUBOW MTPHUPO/IBI, HEOOXOAMMOCTH
OepeXKHOr0 OTHOIIEHMSI K IPUPOJHON cpelie, COOCTBEHHOMY 3/I0POBbIO; YBaXKEHUSI K MHEHUIO
OTITIOHEHTA MPHU 00CYKICHUH OUOTIOTUYECKUX TIPOOIIEM;

. WCTIOJIh30BaHNE MMPHOOPETCHHBIX 3HAHUN U YMEHUH B TIOBCETHEBHOM YKH3HH IS OLIEHKU
MOCJIEICTBUM CBOEH JIEATEIHLHOCTH 110 OTHOLICHUIO K OKPY)KAIOLIEH Cpeie, 3J0POBBIO IPYTHX
JfoJIel 1 COOCTBEHHOMY 3JI0POBBIO; 000CHOBAHHMS M COOIIOACHUS Mep PO (DHIaKTHKN
3a00JIeBaHUM, IPAaBUJI IOBEJICHUS B IIPUPOJIE.

3axayu nporpamMmbI:

-OCBOCHHE 3HAHUU O POJIM OMOJIOTHYECKON HayKh B (DOPMHUPOBAHUH COBPEMEHHOM
€CTeCTBEHHOHAyYHOU KapTUHBI MUPA; METOAAX MMO3HAHUS KUBOU MPHUPOJIBI; O AKUBOU MPUPOJIE U
MIPUCYIIHNX € 3aKOHOMEPHOCTSX; O CTPOCHHH, KUZHEAEIATEILHOCTU U CPEe000pasyroliei posiu
YKUBBIX OPraHU3MOB; O YEJIOBEKE KaKk OMOCOIMAIbHOM CYILIECTBE;

-OBJIaJICHUE YMEHUSAMHU NIPUMEHITH OMOJIOTUYECKUE 3HAHUS 17151 OOBSICHEHUS MPOIIECCOB U
SIBJICHUU )KUBOU" MPUPO/IBI, )KU3HEIEATEIBHOCTH COOCTBEHHOI'O OpraHu3Ma; UCI0Ib30BaTh
nH(OPMALIHUIO O COBPEMEHHBIX TOCTHXKEHUSX B 00J1aCTH OMOJIOTUU U 3KOJIOTUH, O (hakTopax
3JI0pPOBbS U pUCKa; paboTaTh ¢ OMOJIOTHYECKUMU MPUOOPaMH, UHCTPYMEHTAMHU, CIIPABOYHUKAMU;
MIPOBOJUTH HAONIOIEHUSI 32 OMOJOTHYECKUMH OOBEKTaMU U COCTOSIHUEM €r0 COOCTBEHHOTO
opranu3Ma, OMOJIOTUYECKHE SKCIIEPUMEHTHI;

-pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B
paboTe ¢ pa3NMYHBIMU HCTOYHUKAMH WH(OPMALINK;

DopMbI IPOMEKYTOYHON M HTOTOBOM aTTeCTAllMH

[IpomerxyrouHas aTTecTanus NPOBOAUTCS B GOPME TECTOB, KOHTPOJIBHBIX, CAMOCTOSATEIIBHBIX
pabot. MToroas arrecranus npeaycMOTpeHa B BUJIe KOHTPOJIbHON paboThl, TecTa (COTIacHO
YCTaBy WIIH JIOKAIbHOMY aKTy 00pa30BaTeIbHOTO YIPEHKICHHUS)

YpoBeHb 00yueHus1 — 6a30BbII

COAEPXAHUE
11 kaacc

1. OpraHu3MeHHbI ypOBeHb OPraHu3auuM ;kuBoii matepum (16 yacon)



Opranu3MeHHBIN YpOBEHB )KU3HU U €r0 poJib B ipupoae. Opranusm Kak Onocucrema.

OOMeH BemIeCTB W TPOILECCHl JKU3HENEATENBHOCTH OpraHu3MoB. Perymanus mpoieccos
KHU3HEIEATSIFHOCTH OPTraHU3MOB. Pa3nuuns opraHu3MoB B 3aBHCHMOCTH OT CIIOCO0a MUTAHUS:
reTepoTpodsl (carmpouThl, XUITHUKH, TAPa3UThI) © aBTOTPO(DEI (PoTOTPOdEI, XeMOTPOdEI).

Pa3mHOkeHne opranu3smMoB — 1oJioBoe U 6ecrosioe. OTI010TBOPEHUE U €ro 3HaueHue. [[BoitHoe
OIUIOJIOTBOPEHUE Y  TIOKPBITOCEMEHHBIX  (LBETKOBBIX)  PACTEHUH. HckyccTBeHHOE
OIIOIOTBOPEHHUE Y PACTEHHUM U KUBOTHBIX.

WuauBuayanpHOe pa3BUTHE OpraHu3Ma (OHTOTEHE3). DOMOPHUOHAIBHBIA U MOCTIMOPHOHAIBHBIN
MepHoJIbl pa3BUTHA opranusMa. [locneacTBus BAMSHUS alKOTroJis, HHKOTMHA U HApKOTUYECKUX
CPEZACTB Ha Pa3BUTHE 3apO/IbIIIA YEJIOBEKA.

HacneactBeHHOCTP W HM3MEHUYMBOCTH — CBOWCTBA OpraHuU3MoB. [eHeTmka — Hayka o
3aKOHOMEPHOCTAX HACJIEACTBEHHOCTH U N3MEHYUBOCTH.

N3mMeHunBOCTh, TPHU3HAKOB OpraHM3Ma W €€ THIIbl (HACJIEICTBEHHAs M HEHACIEJCTBEHHAs).
Myranuu, ux MaTepuaabHbie OCHOBBI — U3MEHEHHE T€HOB U XpOMOCOM. MyTareHbl, X BIUSHHE
Ha OpraHU3M YeJIOBEKa U Ha KUBYIO IPUPOJTY B IIEJIOM.

'eneTnueckne 3aKOHOMEPHOCTH  HAcCJENOBaHUs, YycTaHoBieHHble [. Mengenem, wux
IIUTOJIOTHYECKHUE OCHOBBI. MOHOTHOpHIHOE U AUTHOpUIHOE CKpelrBaHue. 3akoH T. Moprana.
XpoMOCOMHasi TeOpHsi HacleACTBEeHHOCTH. COBpEeMEHHBIC MPEACTABICHUS O TeHE, TCHOTUIIC U
TeHOME.

I'enetnka mona mu HacjJI€eJO0BaHUC, CHCIIJICHHOE C II0JIOM. HaCJ'IeI[CTBeHHBIC 6OJ'I63HI/I, ux
HpO(bI/IJ'IaKTI/IKa. OTHYECKUE aCTICKThI Me,I[I/IHHHCKOﬁ TCHCTHUKU

I'enernueckue ocHoBhwl cenekuuu. Bkinan H.M. BaBuinosa B passutue cenexkuuu. Yuyenue H.U.
BaBuioBa o meHTpax MHOrooOpasus M IMPOUCXOXKJICHUS KyJIbTYPHBIX pacTeHuN. OCHOBHBIC
METO/IbI CEeJIEKIIMK: THOPUAN3AIINS U UCKYCCTBEHHBIA OTOOP.

buoTtexHonorus, ee AOCTHKEHHUS. DTUYECKHE aCHEKThl Pa3BUTHsSI HEKOTOPBIX HCCIEIOBAHUN B
OMOTEXHOJIOTUH (KJIOHHUPOBAHUE YEIIOBEKA).

Bupycel — HeknerouyHas (opMa CyIIeCTBOBaHMs OPraHM3MOB. BupycHble 3a00JeBaHUs.
Crnioco0s1 60pr6bI co CITJom.

Jlabopamopnas paboma. PenieHue 3JIeMEHTApHBIX 33/1a4 110 T€HETHUKE.

2. KierouHblii ypoBeHb OPraHu3anuu ku3Hu (9 yacos)

KneTouHslil ypoBEeHb OpraHu3aliy )KU3HHU U €r0 poJib B Ipupoe. Pazsurue 3Hanuii o kietke (P.
I'yk, K.M. bap, M. llneiinen u T. IlIBanH, P. Bupxos).MeTobl H3yueHUs KIETKU.



Knerka kak sTam 5BOJNIONMU KMBOTO B HCTOpUM 3emyid. MHOrooOpasue KJIETOK M TKaHEH.
Knetka — ocHOBHas CTpyKTypHas U (YHKIMOHAJIbHAs €IWHUIA  KH3HEACATEIHbHOCTH
OJHOKJICTOYHOI'O U MHOTOKJICTOYHOTO OpPraHnu3MOB.

OcCHOBHBIE [OJIO)KEHUS KJIETOYHON TEOpHH. 3HAuY€HUE KIETOUYHOM TEOpUH B CTAaHOBJIECHUU
COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTUHBI MHUA.

OcCHOBHbBIE YaCTH B CTPOEHUU KIETKU. [IOBEpXHOCTHBIN KOMIUIEKC KJIETKHM — OHOJOruuyeckas
meMmOpana. [luromnasMa ¢ opraHonaMu 1 BKJIIOYEHUSIMH. SIIpO ¢ XpOMOCOMaMH.

[TocTosiHHBIE M BpeMEHHbIE KOMIIOHEHTHI KJIETKU. MeMOpaHHble 1 HEMEMOpaHHBIEOPTaHO Wb,
uX (pyHKUIHU B KIIETKE.

HosinepHble (IPOKapUOTHI) siAEPHBIE (3YKaPUOTHI) KIETKH.

Kierounsrit uks )ku3HU KIETKU. [lenenne KIeTkn — MUTO3 U Melo3. CoMaTH4eCcKHe U MOJIOBbIC
kieTku. OcoOEHHOCTH 00pa30BaHMS MOJOBBIX KIETOK.

Crpykrypa xpoMocoMm. Crienduueckue 0eKi XpoMOCcoM, UX GYHKIUH. XpOMaTHH — KOMILIEKC
JIHK u cnenugpuyeckux 6enkos. Komnakruzamms xpomocoM. OyHKIIMU XPOMOCOM KaK CUCTEMBbI
reHoB. JIMTIOWJHBIA © TalUIOMIHBIM Ha0Op XpOoMOCOM B KJeTKax. [omoJoruuHbie U
HErOMOJIOTUYHBIE XPOMOCOMBI. 3HAaU€HHE BUJIOBOTO MOCTOSHCTBA 4HCIia, (GOpPMBI U pa3MepoB
XpOMOCOM B KJIETKaX.

IMapmoHus 1 1enecooOpa3HOCTh B KUBOM KIIETKE.

Jlabopamopnas paboma. VccnenoBanue (a3 MuUTO3a Ha MHKpOIpEnapare KIETOK KOHYHMKA
KOPHSI.

3. MouJiekyJsipHbIi YPOBEeHb NPOsiBJIeHUs KH3HH (8 yacoB)

MoJiekynsapHbIi YpOBEHB KU3HU, €T0 0COOEHHOCTH U POJIb B IPUPO/IE.

OCHOBHBIE XUMHUYECKHE COCINHCHUA JKUBOM MaTcpuu. MaKpo- U MHUKPOS3JICMCHTBI B JKHBOM
BCIICCTBC. OpFaHI/I‘ICCKI/IC W HCOPraHUMYCCKUEC BCIICCTBA, UX POJIb B KIICTKC. Bonma — Ba)KHBIN
KOMITOHEHT >XKUBOTr0. OCHOBHEIE 6I/IOHOHI/IM€pHLIe MOJICKYJIbI JKUBOM MaTCpuu.

Ponb OpraHu4YeCKuX BCIHICCTB B KJICTKC OpPraHU3Ma 4YCJIOBCKaA: 6eJ'IKOB, YrjieBo40B, JHUIIAAOB,
HYKJIICMHOBBIX KHCJIOT.

CrpoeHre M XMMHUYECKMM COCTAaB HYKJIEMHOBBIX KHUCIOT B KieTke. [loHsATHE 0 HyKieoTuze.
Crpyxtypa u ¢ynkuuu JIHK — HOcuTens HacnencTBeHHON MHpopManuu KieTkd. Perumkarus
JHK. Matpuunas ocHoBa perukanuu JIHK. IIpaBmiio komruieMentapHoctu. ['en. Ilonstue o
kogoHe. ['enernyeckuii xon. Crpoenue, pyHkumu u mHoroodpasue ¢opm PHK B kierke.
Oco6ennoctu JIHK kieTok sykapuoT v poOKapuoT.



[Tporecchl cuHTE3a Kak 4acTh MeTaboJiM3Ma B JKMBBIX KiIeTKaX. DOTOCHHTE3 KaK YHHKaJIbHAs
MOJICKYJISIpHASI CUCTEMa IMPOIIECCOB CO3JaHUsl OPraHUYecKUX BeinecTB. CBETOBbIC U TEMHOBBIC
peakiuu ¢potocuHTe3a. Poik GorocuHTe3a B mpupoe.

[Iponecchl GMocHHTE3a MOJIEKYIN Oeka. DTarbl CHHTe3a. MaTpu4HOEe BOCIIPOU3BOACTBO OCIIKOB
B KIJIETKE.

MonekymsipHbIe MPOIECCHl PACIICIUICHUST BEHIECTB B 3JEMEHTAapHBIX OMOCHCTEMax Kak 4acTb
MeTabonu3Ma B KieTkax. [IoHATHE O KIIETOYHOM JAbIXaHWH. BeCKHCIOPOIHBIN M KUCIOPOIHBIN
ATamnbl AbIXaHUS KaK CTaJIUU SHEPIe€TUUYECKOro 0OeceueHus KIETKH.

IloHsTHE O INTACTHYSCKOM U SHEPIreTUICCKOM 0oOMeEHE B KIIETKE.

OnacHOCTh XMMMUYECKOTO 3arpsi3HEHHs OKpyKarouieil cpensl. IlocrmeacTBust nesTeNbHOCTH
4yeloBeka B OKpykaromed cpene. IlpaBuna mnoseneHuss B mpupogHOM cpene. Bpewms
9KOJIOTUYECKON KyJIbTYpPHI YEIOBEKA U 00IECTBaA.

4. 3axkmouenue (1 yac)

O06006111eHre 3HaHUI 0 MHOT000pa3uu *KU3HHU, IPEACTaBIEHHON OHOCHCTEMaMH pa3HbIX YPOBHEN
crokHOCTH. OTINYKE KUBBIX CHCTEM OT HEXKHBBIX.

IInanupyemble pe3y/bTaThl 0CBOEHHS MPOrPaMMbI

.]IM'JHOCIHHble, MemanpeOMemete u npeomemubte pesyiomamasl 0C60eHUsn Kypca ouonozuu

Jluunocmmuote pe3yiomamaol:

* chOpMUPOBAHHOCTH MOTHBAIIMKM K TBOPUYECKOMY TPyAY, K paboTe Ha pe3yibTar; OeperkHOMY
OTHOIICHUIO K MPUPOJIE, K MATEPHAIILHBIM U JyXOBHBIM IICHHOCTSIM;

* chopMHUpPOBAHHOCT YOSKICHHOCTH B BaKHOU PO OUOJIOTHH B KU3HHU OOIIECTBA;

¢ peaiuzanusa ISTHUYCCKUX YCTAHOBOK HO OTHOLICHUIO K OMOJIOTHYECKUM OTKPBITHUAM,
HUCCIICAOBAHUAM U UX PE3YJIbTATaM,

* cOopMHpPOBAHHOCTh HAy4YHON KapTHHBI MHpa Kak KOMIIOHEHTa OOIeuenoBeYecKoil u
JIMYHOCTHOM KyJbTYpPbI Ha0a3e OMOJIOrMUECKUX 3HAHUM U YMEHMIA;

¢ IIPU3HAHUC BBICOKOH IIEHHOCTHU KU3HU HO BCEX e MMPOABJICHUAX, 300POBBA CBOCTO U APYIrUx
HIOﬂGﬁ; peamm3anus yCTaHOBOK 3JOpOBOT'O 06pa3a KH3HU,

° C(bOpMI/IpOBaHHOCTB MO3HABATCJIIbHBIX MOTHBOB, HAIIPABJICHHBIX Ha OBJIAACHHUC HABBIKAMH
CaMOCTOATCIBHOI'O HpI/I06pCTCHI/I}I HOBBIX 3HaHI/II71;



* 3HAaHME O MHOT000pa3uy KHUBOH MPHUPOJIBI, METOAAX €€ U3YYCHHS, POJIM YUEOHBIX YMEHUHN JUIA
JINYHOCTH, OCHOBHBIX ITPUHIIUIIOB U IIPABUJI OTHOLLIECHUS K KUBOU IIPUPOJE.

Memanpeomemmnuie pezyibmamol:

* OBJIQJICHUE COCTABJISIIOIIMMU UCCIEAOBATEIbCKON M MPOEKTHOW JNESITEIBHOCTH, B TOM YHCIIE
YMEHUEM BHUJECTh NPOOJIEMY, CTaBUTh BOIPOCHI, BBIJBUTATh THIOTE3bI, JAaBATh OIpPEACICHUS
MOHATHAM, KIACCU(PUIIUPOBATh, HAOIIOAATh, NMPOBOAHUTH IKCIEPUMEHTHI, JCJIATh BBIBOJBI U
3aKJIIOYCHHS, OOBICHSITh, IOKA3bIBATh, 3AIIUIIATE CBOH UCH,

* KOMIIETEHTHOCTh B 00JacTH HCHOJIb30BaHUS HMH(POPMOHHO-KOMMYHUKATHBHBIX TEXHOJOTUMN
(UKT), ymenue paboTaTh ¢ pa3HBIMU HWCTOYHMKAMU OHOJIOTHYECKON uWH)OpMaIuu;
CaMOCTOSITEJIBHO HaXOJWUTh OMOJIOTMYECKYI0 MH(OpMAIMIO B PA3IUYHBIX HUCTOYHHUKAX (TEKCTE
yueOHUKa, JOIMOJIHUTEIBHON JIUTEepaType, CIpPAaBOYHMKAX, CIIOBapsX, HHTEpHET-pecypcax);
aHaAJIM3UPOBATh U OIIEHUBATh MH(OpMaIHIO, TPeoOpa30BbIBATE €€ U3 OJHON (POPMBI B IPYTYIO,

®* YMCHHC AaACKBATHO MCIIOJB30BATh PEUYCBLIC CPCIACTBA AMCKYCCHUM W apryMCHTAIUU cBOEi
IMO3WIHH, BBICITYIIMBATh WU CPAaBHUBATH PA3HBIC TOYKHU 3PCHHA, apTYMCHTHPOBATH CBOIO TOUYKY
3p€HHA, OTCTaUBAaTh CBOIO ITO3UIIUIO,

* CITIOCOOHOCTDH BBIOMpPATh LIEJIEBBIE U CMBICIOBbIE YCTAHOBKHU Il CBOMX JACUCTBHIA, MOCTYIIKOB
10 OTHOIIEHUIO K KUBOW MPHUPOJIE, 3T0POBBIO CBOEMY H OKPYKAIOUIUX.

Ilpeomemmnuwie pe3ynomameol:

* XapaKTEpUCTUKA COJECpPKAHUS OMOJOTMYECKHX TEOpUU (KJIETOYHOM TEOPHUH, SBOIOIMOHHOM
teopun Y. Jlapsuna), yuenuss B.M. Bepnanckoro o Ouocdepe, 3akonoB I. Mennens,
3aKOHOMEPHOCTEH M3MEHYHMBOCTH, BKJIaJa BBIJAIONIMXCS YYCHBIX B Pa3BUTHE OHOJIOrHMYECKOM

HaAYyKH;

¢ YMCHHEC OHNpcACIATh CYHICCTBCHHBIC IIPHU3HAKU OMOJOTUYECKUX OOBEKTOB H MpouccCCoB,
COBCPIIAIOIIUXCA B JKUBOH pupoA€ Ha pa3HbIX YPOBHAX OpraHU3allunl XKU3HU; YMCHHUC
CpaBHHUBATb MCKAY coOoi pa3INYHbIC OHOJIOTUYECKHUE O6’beKTBI; CpaBHHUBATb MW OILICHHBATDH
MCKIAY coOoi CTPYKTYPHBIC YPOBHH OPraHU3aluA KU3HU;

* 0ObsicHeHWe poau Ouojoruv B (OPMHPOBAHUM HAYYHOTO MHUPOBO33PEHUS; BKJIaJa
OMOJIOTUYECKUX TEOpUH B (OPMHUPOBAHUE COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MUDA;
OTPHLIATEILHOTO BIIMSHUS aJIKOTOJI, HUKOTWHA, HAPKOTUYECKUX BEIIECTB Ha pa3BUTHE
3apO/IbIIIa YeJIOBEKA; BIMSHUSA MyTareHOB HAa OPraHU3M YeJOBEKa, SKOJIOTHYECKUX (aKTOPOB Ha
OpraHu3Mbl; TPUYMHBI 3BOJIOLMHU, H3MEHSIEMOCTH BHJIOB, HACJIEICTBEHHBIX 3a00JieBaHUM,
MYTallU{, yCTOMYUBOCTH U CMEHBI 3KOCUCTEM;

®* YMCHUC NPUBOAUTH O0KA3ATCIBCTBA CAWHCTBA J)KMBOWl M HEXXHBOM Mpupoanl, e ypOBHCfI
opranu3anyi MW 3BOJOOHU; POACTBA KHUBBIX OPraHU3MOB U OKp}I)KaIOU_ICﬁ CpCabl;
HCO6XOI[I/IMOCTI/I COXPAaHCHUSA MHOFOO6paBI/I$I BUJIOB,



* YMEHHUE I10JIb30BaThCsI OMOJIOTUYECKON TEPMUHOJIOTMEN U CUMBOJIUKOM;

* YMEHHME peliaTh 3JeMEHTapHble OUOJOTMYECKHE 3a7aud, COCTABIIATH AJIEMEHTAPHBIE CXEMBI
CKpEIIMBAHUS U CXEMBbI TIEPEHOCA BEILECTB U SHEPTUM B dKOcUcTeMax (L[eNu MUTaHus);

* YMEHHE MPOBOAUTH aHAIM3 M OLUEHKY pAa3JIM4YHBIX THMIOTE3 O CYHIHOCTH >KM3HH, O
MIPOUCXOXKIACHUN >KM3HM U 4YEJIOBEKa; TJIOOAIbHBIX HKOJIOTMUECKUX IMpodsiieM M myTed Hux
pElIeHUs; MOCIEICTBUN COOCTBEHHON IESITEIbHOCTH B OKPYXAIOUIEH cpeze; upe3BblYaliHbIX
CUTYallU{ MPUPOJTHOTO M TEXHOTEHHOTO XapakTepa; OMOJIOTrHYECKOW MHPOPMALIUH, TTOTydaeMOn
13 pa3HbIX UCTOYHHUKOB;

* OLIEHKY JTHYECKHUX AacCleKTOB HEKOTOPBIX MCCIEAOBAHUN B 00JIaCTH OHOTEXHOJOTUHU
(KIIOHMpPOBAHUS, MCKYCCTBEHHOI'O OIUIOJOTBOPEHUS, HANpPaBICHHOIO W3MEHEHUsS TIeHOMa); °
MTOCTAHOBKY OMOJIOTMYECKUX SKCIIEPUMEHTOB U OOBSICHEHUE UX PE3YIbTATOB.

TPEBOBAHMUSA K YPOBHIO NIOAI'OTOBKH BbIITY CKHUKOB

Boinycknuk na 6azoeom yposne nayuumea: pacKkpbiBaTh Ha MIPUMeEPax poJib OMOJIOTHH B
(hopMUPOBAHUHN COBPEMEHHOW HayYHOW KapTUHBI MUPA M B MIPAKTUYECKOM NEATEILHOCTH JTIOJICH;
MMOHUMATh U ONHCHIBATh B3aMOCBSI3b MEK/y €CTECTBEHHBIMU HayKaMu: OHOJoruei, Gusnkoi,
XMMHEH; YCTAaHABIIMBATh B3aMOCBSI3b MPUPOHBIX SIBICHUN; TOHUMATh CMBICH, pa3indaTh U
OTHCHIBATh CUCTEMHYIO CBSI3b MEXIY OCHOBOIOJIAralouMMy OMOJIOTUYECKUMU TIOHATUSIMHU:
KJIETKa, OpraHu3M, BH]I, SKOcHUcTeMa, Onocdepa; MCHOIb30BaTh OCHOBHBIE METO/IbI HAYYHOTO
MO3HAHUS B y4eOHBIX OMOJOTHYECKUX UCCIIEJOBAHUSIX, IPOBOANUTE SKCIIEPUMEHTHI [0 U3YUCHHIO
OMOJIOTMYECKUX O0OBEKTOB U SBJICHUH, OOBSICHATH PE3yabTaThl SKCIIEPUMEHTOB, aHAJTU3UPOBATh
ux, GopMynupoBaTh BEIBObL; (OPMYIUPOBATH TMIIOTE3bI HA OCHOBAHHUH IIPEII0KEHHOM
Oouosnoruueckoi HHGOPMaIUK U MpeAIaratb BApUaHThI POBEPKH TMIIOTE3; CPaBHUBATH
Ouosoruueckre 0ObeKThl MEKTy COOO0H M0 3aJaHHBIM KPUTEPUSM, JeTaTh BHIBOJbI U
YMO3aKJIIOYEHHsI Ha OCHOBE CPaBHEHHsI; 0OOCHOBBIBAThH €IMHCTBO KUBOM M HEXUBOU MIPUPOIBI,
POJICTBO JKUBBIX OPraHU3MOB, B3aUMOCBSI3U OPTaHU3MOB U OKPYKaIOIIel Cpeibl Ha OCHOBE
OMOJIOTMYECKUX TEOPHil; MPUBOIUTH MPUMEPHI BEIIECTB OCHOBHBIX IPYIII OPraHUYeCKUX
coeMHEeHUH KJIeTKH (OeNKOB, )KUPOB, YIIEBOI0B, HYKJICHHOBBIX KHCIIOT); PaclO3HaBaTh KIETKU
(IpOKapHOT U YKapHUOT, PACTEHUI U )KUBOTHBIX) MO OMHCAHUIO, HA CXEMaTHUYECKUX
M300paKeHMSIX; YCTaHABIUBATh CBSA3b CTPOCHUS U PYHKIMH KOMIIOHEHTOB KIIETKH,
000CHOBBIBATH MHOT000pa3ue KIETOK; pPacro3HaBaTh MOMYISIIHIO U OMOIOTHYECKUN BUJT 110
OCHOBHBIM MPU3HAKaM; OMHCHIBATh (EHOTUIT MHOTOKJIETOYHBIX PACTEHUN U )KUBOTHBIX 110
MOP(OJIOTHIECKOMY KPUTEPHUIO; OOBSICHITH MHOTOOOPa3Ue OPraHu3MOB, TPUMEHSIS
ABOJIIOIIMOHHYIO TEOPHIO; KIIACCU(PUIIUPOBATH OMOIOTHYeCKHe 0OBEKTHI HA OCHOBAHUU OJTHOTO
WJIM HECKOJIbKUX CYIIECTBEHHBIX PU3HAKOB (THUITBI MUTAHUS, CTIOCOOBI IBIXaHUS U
Pa3MHOKEHHUsI, 0COOCHHOCTH Pa3BUTHS); OOBSICHATH MPUYHHBI HACIEACTBEHHBIX 3a00JI€BaHNUI;
BBISIBIISITH UI3MEHYUBOCTh Yy OPTraHU3MOB; OOBSICHITH MPOSIBICHNE BUAOB U3MEHUYUBOCTH,
WCIIOJIb3Ysl 3aKOHOMEPHOCTH U3MEHUMBOCTHU; CPAaBHUBATh HACIEICTBEHHYIO U
HEHACJICJICTBEHHYIO U3MEHUNBOCTD; BBISIBISITH MOp(doIorudeckue, (Pu3HoI0rHuecKue,
MOBEICHYECKUE aJIalTAllil OPTaHU3MOB K CpeJie OOMTaHMSI U JEHCTBUIO IKOJIOTUYECKUX
(hakTOPOB; COCTaBISATH CXEMBI EPEHOCA BEIIECTB U YHEPTUU B SKOCUCTEME (LIETTH TTUTAHUSA);
MIPUBOJIUTH I0KA3aTEIbCTBA HEOOXOAUMOCTH COXpaHEHUsI OMOPa3HOOOpa3Us sl yCTOHYHBOTO



Pa3BUTHS U OXPaHbl OKPYXKAIOIIEH Cpe/ibl; OICHUBATh IOCTOBEPHOCTH OMOJIOTHYECKOM
nH(pOpMaINH, TTOJTYYCHHON U3 pa3HBIX HCTOYHHUKOB, BBIJCISATH HEOOX0AUMYIO HH(POPMAITHIO JUIS
MCIIOJIb30BAHUS €€ B y4eOHOM NEesITeIbHOCTH U PEIICHUH NMPAKTHYECKUX 3a]a4; MPEICTaBIATh
OMOJIOTHYECKYI0 HH(POPMALIMIO B BUJIE TEKCTA, TAOMUIIBI, rpaduka, AuarpaMmel U JeaTh
BBIBO/IbI HA OCHOBAHHH MPECTABICHHBIX JaHHBIX; OLIEHUBATH POJIb JOCTH)KEHUI I€HETUKH,
CENIEKINH, OMOTEXHOJOTHH B IPAKTUIECKOH ESTETLHOCTH YeJIOBEKa U B COOCTBEHHOH KU3HH;
OOBSICHATH HETATHBHOE BIIUSTHHUE BEIIECCTB (AJIKOTOJIsI, HHKOTHHA, HAPKOTHYECKUX BEIIECTB) Ha
3apOJIBIIIEBOE PA3BUTHE YEIIOBEKA; OOBSICHATH MOCIEACTBUS BIMSIHUAS MyTareHOB; OOBSICHSTD
BO3MOXHbIE IPUYMHBI HACJIEJICTBEHHBIX 3a00JI€BaHUH.

Boinycknuk na 6azo80m ypoeHne noayuum 603mM0HCHOCHb HAYYUMbCA:

— JlaBaTh Hay4YHOE OOBACHEHHE OUOJIOTHYECKUM (PakTam, IpolieccaM, SIBICHUSIM,
3aKOHOMEPHOCTSIM, HCTIONIb3Ysl OMOJIOTHYECKHE TEOPHUHU (KJIETOUHYIO, IBOJIIOLIMOHHYIO), YIEHHE O
ouocdepe, 3aKOHBI HACTIEICTBEHHOCTH, 3aKOHOMEPHOCTH N3MEHUYNBOCTH;

— XapaKTepru30BaTh COBPEMEHHBIC HAMPABIICHUS B PA3BUTHUU OMOJIOTUU; OTTUCHIBATH UX
BO3MO>KHOE UCIIOJIb30BAHUE B MMPAKTUUECKOU JIEATETLHOCTH;

— CpPaBHUBATH CIIOCOOBI JACIICHUS KIETKH (MUTO3 U MEHO03);

— pemiarth 3a7auu Ha mocTpoenue pparmenta Bropoi nenu JJHK mo npennoxxerHOMYy
¢parmenty nepsoit, ”PHK (MPHK) o yuactky JJHK;

— pemiaTh 3a7a4d Ha OTIpeIeTICHUEe KOJTMYECTBA XPOMOCOM B COMAaTHYECKUX M TIOJIOBBIX KIIETKAX,

a TakKe B KJIETKaX Mepe HadajaoMm JAelieHus (Meio3a Uik MUT03a) U TI0 €r0 OKOHYaHUH (7151
MHOTOKJIETOYHBIX OPTaHHU3MOB);

— pelraTh reHeTUYECKUE 3a/1a9i Ha MOHOTHOPHIHOE CKPEIIMBAHNE, COCTABIISITH CXEMBI

MOHOTHOPUIHOTO CKPEIIUBAHUS, TPUMEHSSI 3aKOHBI HACJIEACTBEHHOCTH U UCIIOJIb3YS
OMOJIOTMYECKYIO TEPMUHOJIOTHIO M CUMBOJIHMKY;

— yCTaHaBJIMBATh THUIl HACJIEIOBAHUS U XapaKTep MPOSIBICHUS TPU3HAKA I10 33/1aHHOM cxeme
POJIOCIIOBHOM, TPUMEHSISI 3aKOHBI HACIIEACTBEHHOCTH;

— OLIGHUBATh PE3YNbTAaThl B3aUMOACHCTBUS YEIOBEKA U OKPYKaIOLIEH cpeibl, IPOrHO3UPOBATh
BO3MOXHBIE TIOCIIEICTBUSA JESITEILHOCTH YeJIOBEKa ISl CYLIECTBOBAHUS OTAEIbHBIX
OMOJIOTMYECKUX OOBEKTOB U LIETIBIX MPUPOJHBIX COOOIIECTB JaBaTh HAYYHOE OOBSICHEHHE
OouosornueckuM (paxkrtam, mporeccam, sIBICHUIM, 3aKOHOMEPHOCTSIM, UCHIOJIB3Ys OMOJIOTHYECKUe
TeopuH (KIETOYHYIO, SBOJIOLMOHHYIO), yieHHue 0 Ouocdepe, 3aKOHbI HaCIeICTBEHHOCTH,
3aKOHOMEPHOCTH U3MEHYHUBOCTH;

XapaKTepr30BaTh COBPEMEHHbIEC HANPABJICHUS B pa3BUTHH OUOJIOTUH;

OTHCHIBATh MX BO3MOKHOE HCIOJIb30BAaHHUE B MPAKTHUECKOMN JAESITEITbHOCTH;

CpaBHHMBATh CIIOCOOBI JICJIEHUS KIETKU (MUTO3 U MEi03);

peuiarth 3a1a4n Ha noctpoenue ¢pparmenta Bropoii nenu JJHK no mpennoxeHHOMY QparMeHTy
nepoii, uPHK (MPHK) no yuactky /IHK;
peliaTh 3aa4u Ha ONpeAeNieHHEe KOJTUYECTBA XPOMOCOM B COMAaTHYECKHX U MOJIOBBIX KIETKaX, a
TakKe B KJIETKax Mepel HayajaoM JieeHus (Meiio3a Uil MUTO3a) U 110 er0 OKOHYaHUU (17151
MHOTOKJIETOYHBIX OPTaHU3MOB);
penaTh reHeTUYECKUe 3a7]aui Ha MOHOTUOPHUTHOE CKPEIIMBAHKE, COCTABISATH CXEMBI
MOHOTHOPUIHOTO CKPEIIUBAHUS, TPUMEHSS 3aKOHBI HACIEACTBEHHOCTH U UCIIONB3YS
OMOJIOTHYECKYIO0 TEPMHHOJIOTHIO M CUMBOJIHKY)

YCTaHABJIMBATh TUIl HACIEAOBAHUS U XapaKTep MPOSBICHUS PU3HAKA 10 3aJaHHON CXeMe
POAOCIOBHOM, MPUMEHSISI 3aKOHBI HACJIEICTBEHHOCTH; OIIEHUBATH PE3YJIbTAThl B3aUMOICUCTBUS
YEJIOBEKa U OKPYXAIOILIEel Cpe/ibl, TPOrHO3UPOBATh BO3MOYKHBIE MOCIEACTBUS ACSITEIILHOCTU
YeNoBeKa /I CYIIECTBOBAHUS OTICIbHBIX OHOJIOTHYECKUX OOBEKTOB H LETBIX MPUPOIHBIX
COOOIIECTB.



TEMATHYECKOE IINTAHUPOBAHMUE (34 YACA — 1 YAC B HEJEJIIO)

Tema mporpamMmsl KonuuecTBo yacos JlabopaTtopubie [IpoBepounas pabora
paboThI (TecTupoBaHue)
Opranu3MeHHbBIN 16 Pemenue - Pa3smMHOXeHHEe Wu
YpOBEHb AJIEMEHTAPHBIX pa3BHTHE
OpraHHU3aI|H KU3HU. TeHETUYECKUX 33Ja4d. | OPTraHU3MOB.
- I'enernueckue
3aKOHBI ¥ TIOHSTHSI.
Knerounsrii yposens | 9 Uccnenosanue  ¢a3 | - CTpoeHune KIETKH.
OpraHu3aIuH. MHUTO32 Ha | - JlemeHue KIeTKH-
MUKpOIIpenapare MHUTO3 U MEHO3.
KJIETOK KOHYHKA
KOPHSIL.
MonexkynsapHbIit 8 - Merabomzm B
YPOBEHB TMPOSBICHUS kietke ((orocuHTEs,
JKU3HU. CHHTE3 OeJIKOB,
pacierieHue
YTJIEBOJIOB)
3axioueHue. 1 Htorosoe
TECTUPOBAHUE.
HUTOT'O B 11|34 2 5 MPOBEPOYHBIX

KIIACCE

1 TectupoBanue 3a
roJt




