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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTMH TEOPETHUYECKYIO OCHOBY JUIS OIpPEACIICHUS
HOIX0/M0B K (DOPMHUPOBAHMIO COJEp:KaHus ydeOHoro mnpenmera «buonorus» cocraBuin:
koHuenryaibHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IICJICH, COACp)KaHUS,
pe3yabTaToB OOy4YeHHS W TPeOOBAHUN K YPOBHIO HMOJATOTOBKU BBIITYCKHHKOB, TOJIOKEHHUS 00
o0UIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSHUE CUCTEMBI CPEIHETO
obmiero obpazoBanus B Poccuiickoit denepanum, a Takxe MOJIOKEHU 0 crienupuke OUOJIOrHH,
e 3HAaYeHHWU B IIO3HAHMU >KUBOH IMPUPOJBI M OOECHEYEHHM CYLIECTBOBAHMS 4YEJIOBEYECKOI'O
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSM, ONPEACICHBI OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no Guosoruu AaéT NnpeacTaBieHue o LelsaX, 00 olmel crpareruu o0y4yeHus,
BOCIIUTaHUsI M pa3BUTUS OOydyarollMXcs cpeacTBamMu ydeOHoro mnpenmera «buonorusy,
onpezenseT o00s43aTeNIbHOE NPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpYy, paclpeleieHHue 110
paszenaM U TeMaM, PEKOMEHJIyEMYIO MOCJIEI0BaTeIbHOCTh U3y4YEHUs y4eOHOro marepuana c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEIMETHBIX CBs3€H, JIOTMKH 00pa30BaTEeJIbHOrO Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00y4aroXCs.

B mporpaMme 10 OHONOTHHM TakKe YUYUTHIBAIOTCS TpPEOOBaHUS K IIAHUPYEMBIM
JMYHOCTHBIM, METANpPEJIMETHBIM M MPEIMETHBIM pe3yibTaTaM oOydeHus B (HOpMUPOBAHHH
OCHOBHBIX BHJIOB y4eOHO-IT03HABATEIbHOMN AEATENbHOCTU/yUeOHbIX JeHCcTBUI 00yUYaroMXCcs 10
OCBOCHHMIO COJIEpKaHMsI OMOJIOrMYECKOro 00pa3oBaHMsL.

B nporpamme no 6umonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
NPEEMCTBEHHOCTH B HW3yYeHUHM Ouojoruw, Oiarojapss dYeMy B HEH MPOCMAaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAyYHOTO
MHUpPOBO33PEHHUS, IIEHHOCTHBIX OpPHEHTAlMil  JIMYHOCTH, SKOJIOTMYECKOTO  MBIIIICHMS,
IPEJCTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHEM K OKpYKarolen
npupoaHoil cpene. IlosToMy Hapsay ¢ u3ydeHHEM OOLIEOMONIOIMYECKUX TEOpUM, a TakKke
3HAHUH O CTPOCHHH KXHUBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX IMPOTEKAONINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHOJIOTMU YJEJIEHO BHHUMAaHHE HCIOJIb30BAHUIO MOJIYUYEHHBIX
3HAaHUH B OBCEAHEBHOM JKU3HU Ul PeLICHUs MPUKIAJHBIX 3a/1a4, B TOM YUCIIe: MPOPUIAKTUKA
HACJIECTBEHHBIX  3a00JieBaHUN  4YeNoBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJbTUPOBAHUSA,
000CHOBaHHUS HKOJIOTMUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXarollel MpUpOaHOM cpele,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIbHOCTH 4YEJIOBeKa Ha COCTOSIHUE HPUPOAHBIX U
UCKYCCTBEHHBIX 9KOCHCTEM. YCHUJIEHHE BHUMaHMSA K NPUKIAJHOW HAINPaBICHHOCTH Yy4eOHOTO
npenmMera «buonorus» MpoAUKTOBaHO HEOOXOIUMOCTHIO 00ECTeYeHUs YCIOBUM Ui peleHus
OJIHOM M3 aKTyaJIbHBIX 33/1a4 HIKOJBbHOTO OMOJIOrHYEcKOro o0pa3zoBaHus, KOTOpas Mpeanoaaraer
dopmupoBaHHe y OOYy4aroIUXCs CIIOCOOHOCTH afaNnTUPOBATbCS K H3MEHEHHUAM TUHAMUYHO
pa3BUBAIOIIErOCS COBPEMEHHOTO 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, €€ OTIIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3MAET YCIOBHS Ui TO3HAHUS 3aKOHOB KHMBOW TPHUPOJBI,
¢dopmupoBanusa (yHKIMOHAJIBLHOW TPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe3omacHoro obpasa
KHU3HH, YKOJIOTUIECKOTO MBIIUICHHUS, [IEHHOCTHOTO OTHOIICHHUS K )KUBOH MPHUPOJIE U YETIOBEKY .

Bonbmioe 3HaueHne OWMOJIOTHS HWMEET TakXKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 33]a4 CPEeIHEro oouiero o0pa3oBaHus, coluann3anuy odyyaromuxcs. M3yyenne



Ounoaorun o0OecnieunBaer yCIIOBUS Ui (dhopMupoBaHUs MHTEIJICKTYaJbHBIX,
KOMMYHHKAITMOHHBIX W HH(QOPMAIIMOHHBIX HABBIKOB, ICTETHUYECKON KYJIBTYpHI, CIIOCOOCTBYET
UHTETpaluy OMOJIOTHUECKUX 3HAHUU C IMPEICTABICHUSAMH U3 JPYTUX Y4eOHBIX NPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe MOJI0KEHUS O MTpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» cocraBUiIM OCHOBY Ul ONpENENCHUS MOAXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHUIO €r0 COACPKaHUs, IPEACTABICHHOTO B IPOrpaMme Mo OMOJIOTHH.

OT160p conepxkanus yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYarolIuecs JOKHbI
OCBOUTH 3HAHUS U YMEHHS, 3HaUUMbIe ISl (POpMUPOBAHMS OOIIEH KyJIbTYpbI, ONpEAEISIOnne
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpY’KAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTelibHOCTH. Oco00e MECTO B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJIEp’KaHus, KOTOphIE CIyKaT OCHOBOM g (QOpMHUpOBaHUS
NPEJCTAaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTUHE MHpa U IEHHOCTHBIX
OPUEHTALMAX JTUIYHOCTH, CTOCOOCTBYIOIMINUX TYMaHU3AIIMK OMOJIOTMYECKOTO0 00pa30BaHus.

CTpyKTYypUpOBaHUE COJCpXKaHUS Yd4eOHOro MaTepuaja B TporpamMmme o OHOJIOTHUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHUN 00 OTIMUYUTENBHBIX OCOOEHHOCTSIX
JKUBOM TPUPOJIBI, O €€ YpPOBHEBON OpraHu3alMiid U HBOJIONHMHU. B COOTBETCTBUM C 3THUM B
CTPYKType y4eOHOTo mnpeamera «BbHONOrHs» BBIIEICHBI CISAYIONINE COACpIKATEIbHBIC JINHUU:
«buonorusa kak HayKa. MGTOIH)I HAay4YHOI'O ITO3HAHUA, «Knerka xak Omojorudeckas CucreMmay,
«Opranu3m kak Ouosoruyeckas cuctema», «Cuctema U MHOrooOpasue OpraHMuecKOro MUpay,
«OBOJIOLHUS )KUBOU MPUPOBD, « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Leny u3ydyenuss yueOHoro mnpeamera «buosorus»» Ha 06a30BOM ypOBHE — OBJIAJCHHUE
00yJaromuMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OpraHU3allMi JKUBBIX CHUCTEM
pa3HOro paHra u MpuoOpeTeHne YMEHUN UCIOIB30BaTh 9TU 3HAHMSI ISl TPAMOTHBIX JCHCTBHI B
OTHOIIEHUH 0OBEKTOB )KMBOW MPUPOJIBI U PEIICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

JlocTuxkenue 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM ypoBHE
oOecrieunBaeTcs pelIeHueM CIEAYOMNX 3aay:

OCBOEHHE OOYYalIIUMUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUYCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBWIaX, CIY>KalIMX OCHOBOW Uisi (OpMHUpPOBaHUS
HpeI[CTaBJ'IeHI/Iﬁ (6] eCTeCTBeHHO-HaquOi/JI KapTuHC MHpa, O MCTOAAX HAYYHOI'O IIO3HAHUA,
CTPOEHUH, MHOT0OOpa3sMM U OCOOEHHOCTSIX MBBIX CHCTEM pa3HOrO YPOBHsS OpraHu3alluy,
BBIIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrUe y OOYyYarolIMXCsl MO3HABATEIbHBIX, MHTEIJICKTYalbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHMH HAayYHBIX B3IJISIOB,
UJEN U TIOJIXO/I0B K U3YyYEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OPraHU3aLUY;

CTaHOBJIEHHE Yy OOydJaromuxcsi oOIe KyIbTyphl, (YHKIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OIEHUBATH SBICHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPHUPOABI Ha
OCHOBAHWU 3HAHUU U OIlbITa, MMOJTYYCHHBIX ITPU U3YUCHUU 6I/IOJ'IOI‘I/II/I;

dbopMupoBaHKEe y OOYyYarONIUXCS YMEHUW WIUTIOCTPUPOBATh 3HAYCHUE OMOJIOTHYECKUX
3HAHUN B MPAKTUUYECKOM JEATEIbHOCTH YEJIOBEKa, PAa3BUTUHU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTHI U arpoOHOTEXHOIOTHIA;

BOCIIMTaHUE y6e}K)IéHHOCTI/I B BO3MOXKHOCTH IIO3HAHHUS YEJIOBEKOM >KUBOH IIpUPOALI,
HEO0OXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEW, COOIOACHUS STUYECKUX HOPM IPHU MPOBEICHUN
OMOJIOTUYECKHUX UCCIICIOBAHMIA,

OCO3HAaHHUEC LICHHOCTHU 6I/IO.HOI‘I/I‘ICCKI/IX 3HAaHUHU AJI1 MMOBBIIICHUS YPOBHA HKOJOTHYECKOU
KYJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMCHUH B TIOBCEJIHEBHOW JKWU3HU JUIS OIEHKH
MOCJEACTBHI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKPYXKAIOWIEH cpeae, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOoUIIaKTHKH 3a00JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosnorus», nyyaemas Ha 6a30BOM YpOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yUEOHBIM TIPEJAMETOM, BXOJISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBeHHO-HAYYHBIC TPEAMETHIY.

Jnis u3yuenus 6uonoruu Ha 6a30BOM ypOBHE CpEAHEro oOIIero 00pa3oBaHUs OTBOIUTCS
102 yaca: B 10 kmacce — 34 ygaca (1 yac B Henento), B 11 kiacce — 34 gaca (1 yac B Hezpento), B 12
kiacce — 34 gaca (1 gac B Henemo).



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/p1 TO3HAHUS KUBOM PUPOIbI (HAOII0EHIE, SIKCIIEPUMEHT, OITUCaHUE, U3MEPEHHE,
KJaccuukanms, MOJASITHMPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JleMoOHCTpanum:

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

Tabmuie! U cxeMbl: « MeTOIbI TO3HAHUS )KUBOW TIPUPOJIBI.

JlaGopaTopHble U NpaKkTH4YecKHe padoThbi:

[Tpaktueckast pabotaNe 1. «Mcronb3oBaHME pAa3IUYHBIX METOAOB IPU H3YHYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cuCTEMbI M UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTIuYHMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

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

JleMoHCTpanum:

Tabmuupel u cxembl: «OCHOBHbIE NPHU3HAKU KU3HU», «YPOBHU OpraHM3alMM >KUBON
TPUPOBI».

Ob6opynoBanue: moaens Monekynbl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpOJBJIEMEHTHI,
MUKpO3JIEMEHTHI. Bosia 1 MUHEpaJIbHBIE BEILIECTBA.

@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
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMUYECKUE
cBoicTBa 0enKkoB. bruonornyeckue GyHKIMU OEITKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHue ¢GepMeHTa: aKTHUBHBIA LIEHTD,
cyocrpatHas  crenuduuHocth. Kodepmentsl. Butamuubel.  Oriauuusts  (epMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

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

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



Hyxkneunoseie kucnotsl: JIHK u PHK. Hykieotunbl — MOHOMEPBI HYKJIE€MHOBBIX KHCIIOT.
Crpoenne u ¢ynkuumu JIHK. Crpoenne u ¢pynxnum PHK. Bugst PHK. AT®: ctpoenue u
byHKIMN.

[uronoruss — Hayka o kiuerke. Kiierounas Tteopus — npuMmep B3auUMOJCHCTBUS 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 reneTnueckuil anmapar, CuCTeMa CUHTE3a Oeka.

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, TIMKOKAIMKC, UX (DYyHKIHH.
[TnasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkHuu. lluTomnmazmMa u e€ OpraHOU[IBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat [Nonbsmku, muzocomsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMIacTuiabl. IIpoucxoxneHne MHUTOXOHIPUA U IIACTHI.
Buner mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOYHBINA EHTP, LIEHTPUOJIH,
PECHUYKHU, KIyTUKH. DyHKIMM OPraHouI0B KIETKHU. BritoueHus.

SAnpo — perynaropHslil neHTp KieTku. CTpoeHue spa: saaepHas o00JI0uKa, Kaproria3ma,
XPOMAaTHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

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

Huarpammbl:  «PacnpenesieHue XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOJECH,
«Pacnipenenenne XUMHYECKUX IIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuer u cxembl: «llepuoguyeckas Tabmua XUMHUYECKUX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocunres 6enka», «CTpoeHne Monekyisl o6enka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotsl. JJTHK», «Ctpoenne monekyinst AT®y», «CtpoeHne 3ykapruoTHYECKON
KIeTKn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KiIeTKn», «CTpoeHue
MIPOKAPUOTUUYECKON KIETKN», «CTpOCHHE sApa KIETKU», « Y TIE€BOABDY, «JIunuasn.

OOGopyaoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJIOBaHWE I MPOBEACHHS HAOIIOICHUH,
U3MEpPEHUH, SKCIEPUMEHTOB, MUKPOIIpENapaThl PacTUTENbHBIX, JKUBOTHBIX M OaKTepHalIbHBIX
KJIETOK.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopHast pabora Ne 2. «M3ydeHHe CTpOEHHS KJIETOK PACTCHHWH, >KUBOTHBIX M
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpeNapaTax U UX OMHCAHHEY.

Tema 4. /KuzHeaesiTeJIbHOCTh KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. AcCCUMWIANMS (TJIaCTHUECKUd OOMEH) u
JUCCUMUIIALIUSA (SHEpreTUYecKrii 00OMeH) — JIBe CTOPOHBI €AMHOTO Tpoliecca MeTaboau3ma. Ponb
3aKOHOB COXPAHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH MeTaboIn3Ma.

Tumnber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMHOBas ¢a3bl ¢orocuHTe3a. Peakiuu ¢oTocuHTe3a.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A IS KU3HU Ha 3emiie. BriusHue ycnoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.



XemocuHTe3. XEMOCHHTE3UPYIOIIHEe OaKTepuu. 3HAUYCHHWE XEMOCHHTE3a I KU3HH Ha
3emuie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB,  BBICICHHE U
aKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTallbl SHepreTudyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. 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. Tpancnsius — 6uocunTe3 Oenka. Drtamnbl TpaHcuanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3HM — Bupychl. Mcropusi oTkpeiTHs BupycoB (. U.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYCcoB. bakrepunodaru. bonesnun
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIe BUpycaMu. Bupyc nMMyHOepUIINTa YeTOBEeKa

(BY) - Bo30oymurens CIIMJla. OOpaTHas TpaHCKpHIIHS, peBEpTaza W HUHTErpasa.
[TpodunakTrka pacnpocTpaHEHUS BUPYCHBIX 3a00ICBAHHIA.
JdeMoHcTpanum:

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

Tabmumer w cxembl: «Tumbl  mutaHus», «Metabonu3am»,  «MHUTOXOHAPHUD,
«JHepreTnueckuii oomen», «Xmnopomiact», «Dorocunres», «Ctpoenue JHK», «Ctpoenue u
dbyHkuoHupoBanue reHa», «CuHtre3 Oenka», «l'eHeTmueckwii  Kom», «Bupycen,
«bakrepuodarn», «Ctpoenne u xu3HeHHbId 1uka Bupyca CIIHNMa, O6axtepuodaray,
«Pennmukanus JJHK».

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

Tema S. PasMHOKeHHe M HHIMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounslii 1uki, wiM KU3HEHHBIM WK kieTku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JIHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIWBUIYaTbHOTO Pa3BUTHUS
OpraHu3MOB.

Henenne wimetkn — muto3. Cramuu mwurtosa. [lporiecchl, mpoucxonsiyde Ha pa3HBIX
CTaJusAX MUTO3a. BUOIOrMYecKuii CMbICII MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — allonTo3.

®opMbl  pa3MHOXKEHHsSI OpraHM3MOB: Oecrosoe | TojoBoe. Buasl  6ecmomoro
Pa3MHOKEHUS: JICJICHUE HAJBOE, MOYKOBAHHWE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BETre€TaTUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJICKLIUU.

[TomoBoe pa3MHOXKEHUE, €TO OTIUYHUS OT OECITOIOTO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxomsmue Ha craausx menosa. [loBemenne
xpoMmocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIci ¥ 3HaYEHUE Me03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KUBOTHBIX. [loM0BBIE Kene3bl:
CeMEHHUKHU U smuHuKH. OOpa3oBaHME W PA3BUTHE TOJIOBBIX KJIETOK — raMeT (CrepmMaTo30u,
SUIEKTIETKa) — CclepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOSHHUS SHIEKIETOK W
crepmaTto3onaoB. Omioaorsopenue. [laprenorenes.

NuauBuayanbHOe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Otanbl 3MOPHOHATBHOIO Pa3BUTHA Y MMO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHHE, TacTpyJsius,



opranoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPAMOE,
HenpsiMoe (TMYMHOYHOE). BnusiHue cpeipl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBATH BPOXKACHHBIE YPOJCTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [IBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTalUU
pa3BUTHSL.

JleMoOHCTpanum:

Tabmuubl u cxembl: «@OPMbI Pa3MHOKEHHUSI OPTaHU3MOBY, «JIBOIHOE OMIIOIOTBOPEHHUE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHui», «JleneHne KiIeTKu
Oakrepuit», «CTpoeHHe MOJIOBBIX KIETOK», «CTpoeHHue XpOMOCOMBI», «KIeTOUHBIH LMK,
«Penmukanus THK», «Mutosy, «Menos», «lIpsamoe u HenpsMoe paszButue», «l'amerorenes y
MJIEKONIUTAIOLIUX U YeJI0BEKa», «OCHOBHBIE CTaJJUN OHTOTEHE3a».

OO6opynoBaHue: MUKpPOCKON, MHKporpenaparbl «CrnepMaTro30ubl MIIEKOIHUTAIOLIET0»,
«Sineknerka Muekonuramoolero», «KapuokuHe3 B KiIE€TKax KOpeUIKa JyKa», MarHUTHas
Mojienb-anmaukanus «/lenenue knetkn», moaens JJHK, Monens meTadaznoit XpoMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

JlaGopatopHas pabota Ne 3. «HabmroeHne MUTO3a B KJIETKAaX KOHYMKA KOpeEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

Jlabopatopnast pabora Ne 4. «M3ydeHwe CTpOEHHsI TOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HaciiencTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

IIpenmer m 3agaunm reHetuku. Mcropust pasButus reHetuku. Ponb nurtonoruu u
HMOPHUOJIOTHUN B CTAHOBJICHUU FeHETUKHU. BKi1ag pocCHiiCKuX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
FeHETUKU. MeToapl TEeHETUKH (TUOPUI0JIOTUYECKUI, LUTOT€HETUUYECKUH, MOJEKYJIIpHO-
reHeTuuecknii). OCHOBHbIE TEHETUUECKUE NTOHATHS. ['eHeTnYecKass CMUMBOJIMKA, UCTIOIb3yEMasl B
CXEMax CKpELMBaHUM.

3aKOHOMEPHOCTH  HACJElOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHnaenem.
MonoruOpuaHOe CKpenBanue. 3aKoH eMHO00pa3usi THOPUAOB MEpBOTO MokoJieHus. [IpaBuino
JOMMHHUPOBAHMs. 3aKOH pAcCIIEIUICHHs Ipu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOrO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUSA. AHAJIN3UPYIOLIEE CKpEIlBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHU JUIsl ONPEIeIeHNs] TEHOTUIIA OCOOH.

CueruieHHoe HacienoBaHue mpusHakoB. PabGora T. Moprana mno cLemIEHHOMY
HacJeI0BaHNI0 TeHOB. HapylieHue cliernieHns TeHOB B pe3yiibTaTe KPOCCHHIOBEpa.

XpOMOCOMHasI TEOPHUS HACJIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'eneruka nona. XpoMOCOMHOE OIPENEICHUE 10Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

W3meHunBOCTh. BHJIbI ”3MEHUNMBOCTH: HEHACIIEICTBEHHAS U HACleACTBEHHas. Ponb cpebl
B HEHACJIEJICTBEHHOW HW3MEHUYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslii psn v BapuanmonHas kpusas. Hopma peakiuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE TIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALIMOHHONW N3MEHYMBOCTH.

HacnencTBenHnas, iy reHoTunuyeckas, "3MeH4MBocTh. KoMOMHATHBHAST M3MEHYUBOCTb.
Meiio3 u moNIOBOM mpolecc — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTH. MyTallMOHHAs
u3MeH4nBOCTh. Kraccu¢ukanuss MyTaluii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHble. YacToTra U



MPUYHHBI MyTaluid. MyTtareHHbIe (aKTOphl. 3aKOH TOMOJIOTHYECKUX PSIIAOB B HACIEICTBEHHON
n3MmenunBocty H. . BaBunosa.

BuesinepHast HacIe1CTBEHHOCTh U N3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealoTnYecKuii, OJIM3HELOBbIM, IMTOreHETUYECKUH, OMOXUMHUYECKHUM, MOJEKYJISApPHO-
reHeTuueckuil. COBpEMEHHOE OIIpe/eIeHUE TEHOTUIA: IIOJHOT€HOMHOE CEKBEHHPOBAHHUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomomsio I1IIP-ananmmu3a. HacnencTBeHHsle 3a0o0ieBaHUS
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HAclIeACTBEHHOM MpPeapacloiokKEHHOCTHIO,
xpoMocomHble Oone3nu. ComaTuueckue M TeHepaTHBHble MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIMIBI 370POBOTO 00pa3a KHU3HHU, TUATHOCTUKH, MPO(PUIAKTHKH U JICUCHHUS] TeHETUYECKIX
Oone3Hel. MeauKo-reHeTUUECKOE KOHCYJIbTHUPOBAHHUE. 3HAUEHHE MEAMIIMHCKONW T€HETHUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdeMoHcTpanum:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. Y. BaBuios.

Tabmuipl U cxeMbl:«MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IIMTOT€HEeTHYecKas: OCHOBAY,
«3aKOH pacUICIUVIEHUs] M €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHUCTOTBI TaMeT»,
«lurnbpuanoe ckpemuBanue», «L{UTOIOTHUECKHE OCHOBBI JUTHOPHIHOTO CKpPEIIMBAHUS,
«Merios», «B3aumMoaencTBie ajielibHbIX T€HOB», «['eHeTnueckne KapThl PaCTEHUM, JKMBOTHBIX
u 4yenoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAaHMS, CLEIJIEHHOIO C MOJOMY,
«Kapuotunsl uyenoBeka © IKUBOTHBIX», «Bumel wu3MenunBoctn», «MonudukanronHas
U3MEHYUBOCTH», «HacnenoBanue pesyc-gakropay, «l'eHeTuka rpynn KpoBu», «MyTalloHHas
MU3MEHYUBOCTDY.

Ob6opynoBanue: MoAeTU-aNIUIMKaLUU «MoHoruopuaHoe ckpeuBanue», «HemnonHoe
JOMUHUpOBaHueY», «JuruOpuaHoe ckpemuBaHue», «llepekpéct XpomMocom», MHKpPOCKOIN H
MuKpornpenapar «Jlpo3oduna» (Hopma, mytauuu GopMbl KPbUILEB U OKpPacKu Telna), repdbapuit
«I"opox MOCEeBHOW.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «M3yueHue pe3ynbTaTOB MOHOTMOPUAHOTO U JAUTHOPUIHOTO
CKpEIIMBaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIIPENapaTaxy.

JlaGopaTtopHnast pabota Ne 6. «M3yueHne Moau(pUKaIMOHHON U3MEHUYUBOCTH, TOCTPOEHUE
BApPUALIMOHHOTO PsI/1a U BAPUALIUOHHON KPUBOI.

JlaGopatopHass pabora Ne 7. «AHanu3 MyTanuMii y JApo30QWiIbl Ha TOTOBBIX
MUKpOIIpenaparax».

[TpakTueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKa.

Tema 7. Cesiekuust oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenexuus Kak HayKa U Ipouecc. 3apoKICHUE CelNeKIUU U goMecTukanus. Yuyenue H. U.
BaBuioBa 0 LEHTpax MNPOUCXOXKIEHUS U MHOrooOpasusi KyJlbTypHbIX pacTeHui. LleHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, TOPOJa, IITAMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCOBbI M MHAMBUIYAIbHBIM OTOOPHI B CENEKLUU
pacTeHui u kUBOTHBIX. OLleHKa 3KcTepbepa. bIM3kopoACTBEHHOE CKpeIMBaHNEe — MHOPUIUHT.
Uucras nwHusA. CkpenBaHWe YWCTHIX JIMHWK. ['erepo3uc, wWiauM THOpUIHAS CHIIA.
Hepoacreennoe ckpemuBanue — ayTopuauHr. OtnanéHHas rubpuauzanuss U e€ yCHexu.
HckyccTBEHHBI MyTareHe3 M IOJIY4YEHHE IMOIMILIONI0B. J[OCTM)KEHHs CEJNEKLUU DPACTEHUH,
YKUBOTHBIX 1 MUKPOOPTraHU3MOB.



buotexHosoruss Kak oTpacib MNPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennsix opranusmoB. Kierounas unxenepus. Knetounsle
KYJIbTYpbl. MUKpPOKJIIOHAJIBHOE pa3MHOXEHHE pacTeHui. KiloHMpoBaHUE BBICOKONPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHU3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiaemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

IToprpersr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®@. 1BaHoB.

Tabmuipel u cxembl: Kapta «L[eHTpbI MPOUCXOXKIEHUS M MHOTOOOpasusl KyJbTYpPHBIX
pacteHui», «llopoabl TOMalIHUX KMBOTHBIX», «CopTa KyJbTypHBIX pacTeHUui», «OTnanéHHas
rubpuam3amusy, «Paboter akagemuka M. @. HWeanoBay, «[lomumnoungus», «OOBEKTHI
ouorexHonorun», «Kiaetounele KyJabTypbl U KJIOHUpOBaHUE», «KOHCTpyHpoBaHUE U MEPEHOC
TE€HOB, XPOMOCOMY.

O6opynoBaHue: MyJSKU IJIOJI0OB U KOPHEIUIOAOB AUKUX (OPM U KYyJIbTYPHBIX COPTOB
pactenuii, repoapuii «CellbCKOX03SUCTBEHHBIC PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

OkcKypcuss«OCHOBHBIE METOAbl M JOCTHUKECHHS CENEKLIHUU PACTeHHUW W KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEILTUYHOE
XO03SICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA)».

11-12 KJIIACC

Tema 1. DBo1IOHOHHAA OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHUS JBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHUs U €&
MecTO B Orosoruu. BiusHue 3BOIIOLIMOHHON TEOPUH HA pa3BUTHE OMOJIOTMU U APYTUX HAYK.

CBuzerenbcrBa dBomonuH. [laneoHToNOrMYECKHE: TOCIENOBATENBHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETONUCH, NIepexoiHble (opMbl. bruoreorpaduueckue: cxoiacTBo
U paznnume GayH U Qiiop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOrMYECKHE: CXOJCTBA U pa3iauuus SMOPHOHOB pPa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHU3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITyTEeH Y BCEX OpraHM3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBHHU3MA.
JIBIoKymime Cuibl 3BOJIIOUMU BUAOB 1o JlapBuHy (M30BITOUYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECypcoB, HeompelenéHHas HW3MEHUMBOCTb, OOphOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrerudeckas teopus 3Bomonuu (CTI) u e€ ocHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lomynanusa kak eIMHULA BUAA U DBOJIIOLIUN.

JBwxymue cuiibl ((hakTophl) HBOJIONUM BUAOB B NpHpoje. MyTallMOHHBIM mpolecc U
KOMOHMHATHBHAsT HW3MEHYUBOCTh. [lomymsiiuoHHble BOMHBI U Apedd reHoB. M3zonauusa u
MUTpaIus.

EcrectBennblii oTO0p — Hampapistomuid ¢aktop 3Bomonund. DopMbl ecTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yJibTaT 3Boitonuu. [IpumMeps! npucrnocodieHnit
y opranu3MoB. ApoMop(}03bl U UANO0ATATITAIIAHN.

Bun u BumooOpazoBanme. Kpurtepuum Buma. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpagpuuecKkoe, IKOJIOTrHUECKOE.



MaxposBomonus. PopMbl 3BOMIONUH: (QHUIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napasuienapHasi. HeoOpaTuMocTh 3BOMTIOIMH.

[IpoucxoxkaeHre  OT  HECHEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paJaualus.
JdemoHcTpanuu:

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

Tabmuiplr u  cxembl: «Pa3BuTHe oOpraHuyeckoro Mupa Ha 3emie», «3apoJIbIlin
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukcy, «DopMbl OOppOBI 32 CyIIECTBOBAaHHUE),
«EcrecTBeHHbBIld  0TOOp», «MHOTOOOpa3ue COPTOB pacTeHwit», «MHoOrooOpasue mOpos
KUBOTHBIXY, «Ilonmynsauum, «MyTanuuoHHas MU3MEHYUBOCTD, «ApoMopho3bD»,
«Mnnoananranuny, «OO0mas aereHepauus», «JBrkymue cuibl 3Bomtonun», «Kapra-cxema
mapuipyrta nytemectBus Y. lapeuna», «bopsba 3a cymiectBoBaHue», «IIpucrnoco0ieHHOCTh
opranuszMoBy, «I'eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BU000Pa30BAHUEY.

O6opyoBaHMe: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAacKH, HA0Op IUIOA0B U
ceMsiH, Kosutekuust «lIpumepbl 3alUTHRIX PUCTIOCOOIEHUH Y KUBOTHBIX», Mojieldb « OCHOBHBIE
HAIPAaBIICHUS IBOIIOLUNY, 00bEMHAs MoJieb « CTpOCHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KOJIEKIHs «DOpPMBI COXPAaHHOCTH HCKOIIAEMBIX
JKUBOTHBIX U pacTeHHi», Mozaenp anmiukanus «llepekpéct xpomocom», BIaKHbIE IpenapaThl
«Pa3Butne Hacexomoro», «Pa3BuTue nArymkm», Mukpornpenapat «Jlpozoduna» (HOpMa,
MyTaluu GOPMBI KPbUIHEB U OKPACKH TEJa).

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

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

JlaGopatopHass pabota Ne 2. «OmnucaHue NpPUCHOCOOIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHE )KU3HU Ha 3emJie.

JloHay4HbIe TPEJICTaBICHUS O 3apOXKACHUU KU3HU. HayuHble rumore3bl BOSHUKHOBEHUS
KU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMus. XUMHUYecKas 3BOJIOLUSA. AOHOreHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKUX. OKCIIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKON 3BoJonK. HavanbHable Tansl Ouonorudeckoit spostonuu. ['unoreza PHK-mupa.
®opmMupoBaHue MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBble KIETKH U UX
3BOJIIOLIMS. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PasButne >xu3HM Ha 3emye 1o o9paM M nepuopaMm. Karapxeil. Apxeiickas u
npoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPIOBUKCKHUH,
CUJIypUHCKHUH, I€BOHCKUI, KAMEHHOYTOJIbHBIN, TIEPMCKHIA.

Me3so30iicKas opa 1 €€ IepUOAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: MajJeoreHOBbIi, HEOT€HOBBIM, AHTPOIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TeojIoTHYecKuX IMpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLHUU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud M KUBOTHBIX. [losiBieHue,
pacuBET U BBIMHUPAHUE TPYMII )KUBBIX OPIraHU3MOB.

CucremMa opraHM4ecKoOro Mupa Kak OTpa)keHue 3BOJOLHUU. OCHOBHBIE CUCTEMATHUUYECKUE
IpyIIBl OPraHU3MOB.

OBojronusl 4eloBeKka. AHTpOMOJOrusi Kak Hayka. Pa3BuTue mpelcTaBieHHd O
IIPOUCXOXKAECHNUN YelloBeKa. MeTo1bl M3ydeHus: aHTpornorene3a. CxoAcTBa U pa3inyusl 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJI0KEHHUE YEIIOBEKA.



Jewxkymue cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYHMBOCTH M
ecTecTBEeHHBIN 0TOOp. OOIIeCTBeHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUIl TPya, MBILIICHHE,
peub.

OCHOBHBIE CTaJMM U BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UENOBEK yMEIbIH,
UenoBexk npsmoxondmuii, YenoBek HeanaepTaiabckui, YemoBek pa3zyMublid. Haxomgku
MCKOTMIAeMbBIX OCTATKOB, BPEeMsl CYyIIECTBOBAHUS, 00JIACTh PACIPOCTPaHEHUs], 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HHU, OPYIUs.

Yenoseueckue packl. OcHOBHBIE OOJIbIIME pachl: €BpOIEeOoHaHas (eBpa3uiicKasi), HEerpo-
aBcTpajioujiHas  (9KBaTOpUAlbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas). YepTsl
MPHUCIIOCOOJICHHOCTH TPEJCTAaBUTENICH YEIOBEYECKMX pac K YCIOBHUSM CYIICCTBOBAHUS.
EnuncTBo uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpanuu:

[Hoptpetsr: @. Penn, JI. ITacrep, A. U. Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBuH.

Tabmuner u cxembl: «Bo3aukHOBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHHYECKOTO
mupa», «PacturenbHas kieTtka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KieTKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHHE aHATOMUYECKHUX YEepT CTPOECHUS
YeloBeKa M YeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAaXOJO0K
MPEJKOB COBPEMEHHOrO 4YeloBeKay», «/[peBHeitmme moam», «/peBrue moan», «llepBbie
COBpPEMEHHBIE JII0In», «UeoBeuecKre paco».

O6opynoBanue: wmynsku  «lIpoucxoxaeHue uenoBeka» (OIOCTBI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIK M300pakeHHUs KaMEHHBIX OpYIuit
MEPBOOBITHOTO YelOBeKa (KaMHHU-YOIIIEPhI, pyOnia, ckpebdia), TeOXpOHOJIOTHIeCKas Ta0JuIa,
KOJUTEKIUs «POPMBI COXPAaHHOCTH UCKOMAEMBIX YKUBOTHBIX U PACTCHUID.

JlabopaTopHbIie U IpaKTHYeCKHe padoThI:

[TpakTuueckast padota Ne 1. «M3ydyeHne MCKOMAEMBIX OCTATKOB PACTEHHH U KHUBOTHBIX B
KOJUIEKLIHASX).

DKCKypcusi «DBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WIH
KpaeBeuecKuil Mmy3en).

Tema 3. OpranusmMsl U OKpYKaloIas cpeaa.

DKOJIOTHS KakK HaykKa. 3aJadyd W pas3/elibl dKOJOTHH. MeToAbl JKOJIOTHYECKUX
UCCIJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHMW3MOB:  BOJHAs,  HAa3eMHO-BO3JYIIHas, IOYBEHHAs,
BHYTPHUOpPraHU3MEHHasl.

Oxonoruueckue (akropsl. Kimaccudukamus skogorudecknx (GakToOpoB: aOMOTHYECKUE,
OMOTHYECKHUE M aHTPOIOTECHHBIE. J[eCTBHE IKOJIOTHIYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QakTOpel:  CBET, TEMIIEparypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (PaKkTOpoB. brojornveckre puTMBbl.

buotnueckue  Qaktopel. Bumbpl OMOTHYECKMX  B3aUMOJEHCTBUH:  KOHKYPEHLHUS,
XUITHUYECTBO, CMMOMO03 U ero ¢gopmel. [lapazutusm, koomepaius, MyTyaan3M, KOMMEHCAITH3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMEHCAIM3M, HeUTpanu3M. 3HaueHHE OHUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEPUCTHKUA MOmyssiuid. OCHOBHBIE TOKAa3aTeNy TOMYJISIIUH:
YUCJIEHHOCTh, IUJIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTh, MPHUPOCT, MHTpainusd. JuHamuka
YUCJIICHHOCTHU MOMYJIALNU U €€ PEeryIIsIiusl.

JleMoHCTpanum:

[Toptpetsr: A. I'ymbonsar, K. @. Pynse, O. ['ekkens.



Tabmumpl u cxemsl: kapta «[Ipupogubie 3081 3emuny, «Cpeasl 0OMTaHUS OPraHU3MOBY,
«Dortonepuoausm», «llomymauuny, «3aKOHOMEPHOCTH pOCTa YWCIEHHOCTH IOMYJISIHUN
uH}y30pun-Tyhenpkm», «llumenpie nenmy.

JlaGopaTopHble H MpaKkTH4YecKHe padoThbi:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0cCOOEHHOCTH PaCTCHUI U3 PAa3HBIX MECT
0oOUTAHUS.

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 DKOJOrH4YeCKHe CHCTEMBI.

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

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonstue 00 3KkocucTeMe W OHMOreOlEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: TMPOAYIEHTBI, KOHCYMEHTBHI, pPEIYLEHTHI.
KpyroBopor BemecTB M TOTOK SHEPrud B dKocucteme. Tpoduyeckume (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKLUS. OKOJOTMYEeCKHE NHpaMHJIbl: HPOJYKIHUH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCUCTEM: YCTOWYUBOCTD, CAMOPETYIISIus, pazButue. CyKieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKOocHCTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBI. buonornyeckoe u
XO03SUCTBEHHOE 3HAYCHHE arpOdKOCHUCTEM B YPOOIKOCHCTEM.

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

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpyKTypa Ouochepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OMocdepbl Kak IiI00aJbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemiecTB U OHMOTr€OXMMHYECKHE LMKIBI AJIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emiu. AHTpONOreHHbIe H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymiecTBoBaHuE NMPUPOJIBI U yenoBedecTBa. CoxpaHeHue OMopazHooOpa3us Kak OCHOBA
ycroifunBoctu 6nocdepsl. OCHOBAa PALlMOHATIBHOIO YIPABICHUS MPUPOIHBIMU peCypcamMH U UX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpanmuu:

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

Tabmuupl u cxemsl: «[lumesbie nenu», «bHoEHO3: cocTaB U CTPyKTypa», «IIpupoaHsie
coobmiectBay, «llemn mnuTaHus», «OKoNOrMYecKas mnupamuaa», «buochepa u yenoBex»,
«JKocucreMa IMIMPOKOJMCTBEHHOTO Jieca», «IKOCHCTEMa XBOWHOro Jecay, «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONMOreHHbIE BO3JEHCTBUS HA TMPUPOIY»,
«BaxHeimme MCTOYHHMKM 3arpsi3HEHHs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeifmmias
cocrasisirolas ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHuKoBbI 3G dexT», «PakTophl
PaaMOaKTUBHOTO 3arps3HeHus1 6nochepnn», «Oomas cTpykTypa ouochepsn», «PacmpocTpanenue
x®u3HH B Onochepe», «O30HOBBIN dKkpaH Ouocheps», «KpyroBopor yriaepomga B O6mocdepe»,
«KpyroBopoT a3ora B npupojie».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunnynsie OMOIICHO3BD», repOapuii
«PactutenpHbie  cooOmecTBa»y, Koulekiuu — «buonenosy, «BpeauTtenn — BakHEHIIMX



CEJIbCKOXO3SMCTBEHHBIX KYyJbTYyp», TepOapu M KOJUJIEKIMHM pacTeHU U  KHUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM dKOJIOTMYECKUM IpyIliaM ogHoro Buja, KpacHas kuura Poccuiickoin
Deneparun, N300pakeHHsI OXPaHIEMBIX BHJIOB PACTEHUI U KUBOTHBIX.



I[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

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

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pE3yJbTAaTOB OCBOECHHMS NpeaMera «buonorus» BblIEIEHBI
CJICIYIOIIUE  COCTaBIIAIONIME: OCO3HAHME OOYYAIOIIMMHCS  POCCUMCKON  TpaKJaHCKOU
WJEHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEACIIEHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTWH, LEJCHANpPABICHHOE pa3BUTHE BHYTPEHHHUX
yOXKICHUI JTMYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEH M MCTOPHUUECKHUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOyYarouuxcsi pyKOBOACTBOBAThCS B
cBOCH JACATCIIBHOCTHU OEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMU, MMpUCymuruMu CHUCTEMCEC
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTHU
CTaBUTH LIEJIU U CTPOUTH KU3HEHHbIEC TIJIaHBL.

JInyaOCTHBIC PE3yJbTaTbl OCBOCHUA IMPECAMCTA «bnonornsy JOCTUI'alOTCA B CIOHUHCTBEC
yq€6HOfI M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCI/IﬁCKHMH
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LICHHOCTAMM, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMu TMOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCITMUTAaHUA W CaMOpPAa3BUTHUS, PA3BHUTUA BHYTpeHHefI Mno3uuuu JIMYHOCTH, IMMAaTpUOTU3MaA,
YBaXEHUS K 3aKOHY W IIPABOIOPSAIKY, YEIOBEKY TPyJda U CTapIIEMy ITOKOJECHUIO, B3aMMHOIO
YBOKEHHS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJIbTypHOMY  HACIEOUI0O U  TPaJUIUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JImuaOCTHBIC PE3YIbTATBl OCBOCHUSA yq€6HOF0 npeamMeTa «brnonorus JOJDKHBI OTpaXXaThb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCs PYKOBOJCTBOBATHCA CHOPMHPOBAHHOW BHYTPEHHEU
MO3ULMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OPUEHTALMM, IIO3UTUBHBIX BHYTPEHHUX
yOeXKICHHUI, COOTBETCTBYIOUIUX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
PACIIMPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIIBHOCTHU B IMPOLCCCE pain3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCHHUTATEIBHOMN ACATCIIbHOCTH, B TOM YHUCJIC B YaCTH:

1)rpaxaancKkoro BOCHMTAHUS:

c()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OOydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHTYIMOHHBIX IIpaB H O6$I3aHHOCTeI\/'I, YBaXXCHHUEC 3aKOHaA H
MPaBOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
peleHrnr yu4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TIO3MIIMI0O TIO OTHOIIEHWIO K  SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHE yYUThIBAaTh B CBOMX JCWCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEKICHUSAMHU, KYyJIbTYPHBIMU IEHHOCTSMH U COLUATHHBIM
MOJI0KEHUEM;



FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMIOJHEHHS Y4YeOHBIX,
MO3HABATENIbHBIX W UCCJIEIOBATEIbCKUX 3aJlay, YBAXUTEIBHOTO OTHOIICHUS K MHEHHIO
OTIIMOHEHTOB NP OOCYX JACHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CONCPIKAHNUS,

FOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel POoIMHON, TOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE M HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M MAMSITHUKAM IIPUPOJIBI,
JIOCTH>KeHUsIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YUYEHBIX B CTAHOBIIEHHE U pPa3BUTHE
OHOJ0TUH, TOHUMAaHK 3HaYeHUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1IEHHOCTh, TOTOBHOCTh K CITY>KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HapoAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIOCOOHOCThH OLICHUBATh CUTYAIlMI0 U NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POAMUTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccuu;

4) 3¢TEeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIOUas ICTETUKY OBbITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIIEHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHHUS, (OPMHPOBAHMUA  KYJbTYPbl 3I0POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHWE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (340pOBOE MUTAHUE,
COOJTI0/ICHNE TUTUEHUYECKUX TPABUI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
perynsipHass ¢Gu3MYECKas aKTHUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY H IICUXHUYECKOMY 3/I0POBbIO;

MOHMMAaHWE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3IOPOBBIO M JKU3HU JTFOJICH;

OCO3HAHHWE TOCJIEICTBHN M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOICHHS aIKOTOJS,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPYA0TIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbLHOM HAPABJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENBHO  BBHIMOJHATH — TaKyrO
JIeATETbHOCTb;



UHTEpEC K pa3iuyHbIM chepam mpodeccnoHaNbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp OyAyIIel Ipodeccuu 1 peaarn30BhIBaTh COOCTBEHHbIE KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO M CaMOOOPa30BAaHHUIO HA MPOTSHKEHUHU BCei
KU3HU;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3Hoe OTHOIIEHUE K MPUPOAE KaK UCTOUHUKY JKH3HHU Ha 3emie,
OCHOBE €€ CYILLECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTMYECKON KYJIbTYpbl: MPHOOpETEHUE OMbITa IJIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU WX BO3MOXKHBIX IMOCJIEICTBUM ISl OKPYKAIOIIeH Cpeibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJIOTHYECKUX MPo0IeM U MMy Te nX pelieHus;

CHOCOOHOCTH HCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YUYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelIeHUU MNpoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHUEM (COOII0IeHUE
MpaBWJI TOBEJEHUS B MPHUPOJE, HANPABICHHBIX HAa COXPaHEHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE NCHCTBUN, NMPUHOCALIMX BPEI OKpY’KAIOUIeW MPHPOIHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMUYECKUE MOCIEACTBHUS MpPEeIIPUHUMAEMBbIX
JNEHCTBUI U IPeIOTBpAILATh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYphI, OIBITA
NEeSITeTbHOCTH  OKOJIOTUYECKOH  HAlpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMH B
MO3HABATENIbHON, KOMMYHUKATHUBHOW M COIMAIBHON MpPakTHUKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKON JAESITETbHOCTH IKOJIIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAyKM M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JMalore KyJbTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHME S3BIKOBOW M UATATEILCKOW KYJIBTYPBI KaK CPEJICTBA B3aMMOACHCTBUS
MEXTY JIFOJIbMU ¥ TTO3HAHUS MUPA;

NOHMMaHue cnenu(uku OMONOrMH Kak HayKH, OCO3HaHMs €€ posid B (OPMHPOBAHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpY’KaloIeM
MHUpe KaK O IWHCTBE NPUPOABI, 4YelIOBeKa W OOmecTBa, B TO3HAHWUU NPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXpaHEeHUsl IPUPOIHOTO PaBHOBECHS;

yOexIEHHOCTh B 3HAUUMOCTH OHMOJIOTMHU JUIsI COBPEMEHHOW LMBMIIM3ALMU: 0OecreueHus
HOBOT'O YPOBHS Pa3BUTHsI MEIMIIMHBI, CO3JJaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MMOMCKA MyTel BBIXO/A U3 INI0OATBHBIX
HKOJIOTMYECKUX MPOoOJIeM U oOecreueHus nepexoa K yCTONYMBOMY Pa3BUTHIO, PAllMOHATIbLHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHWH B LIEJISIX MOBBIMICHUS 0O0IIei
KYJBTYpBl, €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (HyHKIIMOHAIHLHOU
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEeMOil pu N3y4eHUN OMOJIOTHH;

NOHUMaHHE CYIIHOCTH METOJIOB MO3HAHHUS, MCIIOJB3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJyyaeMble 3HAHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN
OKPYXaIoIIer0o MHUpa M MPOUCXOJAMMX B HEM H3MEHEHUH, yMEHHE JAelaTh O0OOCHOBAHHbBIE
3aKIIIOYCHHS] Ha OCHOBE HAYYHBIX (AKTOB M HWMEIOMIUXCS MAHHBIX C IIETbI0 TTONyYeHUS
JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISL pEIIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYaIHIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIbHOCTH, TOTOBHOCTHh OCYIIECTBIISATH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHINBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHHWA 10 OHWOJOTMHM B COOTBETCTBHH C >KH3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaTbl OCBOEHHs yuyeOHOro mnpeamera «buonorus» BKIIOYAKOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYYAlOIUXCA  MEXAUCLUUIUIMHAPHBIE
(MeXTpeMeTHbIE) 00LIeHayYHbIE TOHATHS, OTPAXKAIOUIHNE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U cnenu(uKy METOJ0B MO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SBJICHME, IpPOILeCcC, CHCTeMa, HAayuHbId (DaKkT, MPUHLUI, TUNOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0eHUE, U3MEPEHUE, HKCIEPUMEHT U JPYIUX), YHUBEpCAIbHbIC
yueOHble JeiCTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHbIE, PETYJATUBHBIE), 00eCIEUHUBaIOIINE
¢dopmupoBaHre (YHKIMOHAIBHOW T'PAaMOTHOCTH M COIUAIBHOW KOMIETEHIIUHOOYYarOIuXCs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCaJbHble Yy4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHble pe3ysibTaThl OCBOEHUS IPOrpaMMbl CPEIHEro oouiero odpa3oBaHUs
JIOJKHBI OTPakaTh:

OsgJ1aieHHe YHHBEPCAJIbLHBIMH Y4eOHBIMHU NO3HABATEJIbHBIMH ACHCTBUAMMU:

1)0a30Bble JIOTHYECKHUE e CTBUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyaJlM3UpoOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IpPU OCBOCHUH 3HAaHUM NpUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccuukanuu, 0000IIEeHHUs1), PacKpbIBaTh CMBICH OHMOJIOTHYECKUX
MOHSTUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMHU MOHSITUSIMHU);

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JOCTHXKECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIEISIMU;

HCIIOJIb30BaTh OMOJIOTMYECKHE MOHSATHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN KUBOU
HPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYyXJIEHUS (MHAYKTHUBHBIE, JEIyKTHBHbIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SBJICHUSAX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3EeH U
OTHOILIEHHH B M3y4YaeMbIX OMOJIOTMYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUMH PasHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(POPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH pELICHHs TPOOJIEMbI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHalIbHbIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LENSM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJMHHUPOBATh M BBIIOJHATH pabOTy B YCJIOBUSX peajlbHOro, BUPTYaJIbHOIO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2)0a30Bble UCCJIEI0BATEIbCKHE 1€ CTBUS:



BJIAJICTh HaBbIKAMHU y4€OHO-HMCCIEI0BATENBCKON U MPOEKTHOW NEATENIbHOCTH, HABBIKAMU
paspernieHus: npodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOWCKY METOIOB
pelIeHUs] NPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIBHOCTH I10 IOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalyy, Npeodpa3oBaHUI0 U IMPUMEHEHHIO B Y4EOHBIX CUTyalMsX, B TOM 4HUCIE IpU
CO3/IaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBINH THIT MBIIUICHHS, BIAJCTh HAYYHOU TEPMUHOIOTHUEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3aJjaud B OOpPa30BaTENbHOU JEATEIBLHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJM3UpOBaTh 3aJadyy, BbIABUIATh
rUNoTe3y €€ pelleHus, HaXOAWUThb AapryMEHThl [Uld JJ0Ka3aTelbCTBA CBOUX YTBEPXKICHHH,
3ajJjaBaTh NapaMeTpbl U KPUTEPUU PELICHUS;

AQHIM3UPOBATh TIOJYYEHHBbIE B XOJE€ pEUIeHUs 3a7aud pPe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSAX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh IPUOOPETEHHBIHN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOMCK INEpPEeHOCa CPEACTB U CIOCOOOB JeHcTBUS B
poQeCCHOHATIBHYIO CPEy;

YyMETb IMEPEHOCUTHh 3HAHWS B  I[IO3HABAaTEJIbHYIO U  IPAKTUYECKyl0 olrnactu
KHU3HENIeATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE WJEH, MNpPEUIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HMH(pOpMaM (TEKCTe ydeOHOro mocodus,
HAy4YHO-TIOMYJIIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApAX M CIPABOYHMKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UPOBaTh WHGOPMALMIO DPAIMYHBIX BUIOB U (QOpPM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(GopMyIMpOBaTh 3ampoChl M TNPUMEHATh PazIMYHbIE METOJAbl NpPH IOHMCKE U OTOOpe
Ounonoruueckoit nHGoOpMaIuu, HEOOXOIMMOM JIJIs1 BHITTOJIHEHUS yUEOHBIX 3a/1a4;

NpUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

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

HCIIOJIb30BaTh HAyYHBIH $3bIK B KauecTBE CpeACTBa NpH paboTe C OHOJOTHYEecKOU
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (U3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIOJIb30BaTh W TMPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

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

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1)o6menne:

OCYHIECTBIISITh KOMMYHHMKAIIUN BO BCEX C(epax KU3HU, AKTUBHO y4acCTBOBATh B JHAJIOre
WIN JIUCKYCCUU TI0 CYIECTBY 00CYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYX/IEHUS OTHOCHUTEJBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOTa UIH JUCKYCCUH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTyallli, YMETh CMATYaTh 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 JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2)coBMeCTHAS JIeATEJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOTHI IpU
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JACHCTBUH ¢ yu€TOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 UieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJIAWHUPOBATH
JEUCTBUS 1O €€ JOCTH)KEHMIO: COCTaBIAThH IUIAH JEWCTBUM, paclpencsiATh PO € Y4ETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHON paboThl;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHbIX CHUTYyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOPAKEHUE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1)camoopranu3anus:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIEHUS NpPoOJeM M HUX pelIeHUs B
YKU3HEHHBIX U YYEOHBIX CUTYalUAX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUH LIEIeBbIE M CMBICIOBBIE YCTAHOBKU B CBOMX
JENCTBUAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh M (OPMYJIHPOBaTh COOCTBEHHBIE 33/Ja4l B 0Opa30BaTENbHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYallUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C yUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

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

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHMIO M TPOSIBIICHUIO IMIMPOKOH APYIUIIMH B Pa3HBIX 00JacTAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBINA U KYJIbTYPHBI YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUSIM, BHOCUTb KOPPEKTUBBI B JAESITEIBHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YJIbTATOB LEISM;



BJIaJICTh HaBBIKAMU I103HABATEIbHON pe(UIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
U MBICIIUTENBHBIX POIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

YMEThb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHHKEHHUIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPH aHAJIU3€E PE3yJIbTaTOB JAEATEIbHOCTH;

3)npunsiTHe ceds M APYyrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIyMEHTHI JPYTUX [IPH aHAJIU3€ PE3yJIbTaTOB JAEATEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaBO JAPYTUX Ha OLIMOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIbTATbBI

[TpenmerHble pe3ynbraThl ocBoeHus nporpaMmMbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKITIOYAIOT crieruduyueckue st yaeOHoro npeamera «buoiorus» HaydHble 3HAHHSA, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEPHpPETAMUd U MPeoOpa3OBaHUI0 3HAHUM, BHJbI
JEeSTeIbHOCTH 1O IMOJyYCHUIO HOBOTO 3HAHUS M NPUMEHEHMIO 3HAHUH B Pa3IUYHBIX y4eOHBIX
CUTyallUsIX, a TaKKe€ B pEAIbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe IpeAMETHBIE Pe3yJIbTaThl MPEACTABICHBI IO TOAaM O0yUYCHHS.

[IpenmeTHble pe3yibTaThl OCBOEHUsI yueOHOro mnpeamera «buonorus» 6 10 knacce
JIOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOrMM B CHCTEME HAay4HOTO 3HaHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAaHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAy4YHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apyOeKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs peleHNs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATHUN: )KU3Hb, KIIETKA,
opraHus3M, Merabomu3M (0OMEH BEIIeCTB W  MPEBpallleHHe JSHEPruH), TOMEeoCcTa3
(camoperynsinusi), YpOBHEBasi  OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHUE
(penpoyKIys), HACIEACTBEHHOCTh, K3MEHUYMBOCTh, POCT U Pa3BUTHE;

yMEHUE u3jaraTb OHOJOTMUYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHas, MyTallMOHHAs,
LEHTpajbHas JorMa MOJeKyJsapHoi Ouosorun), 3akoHbel (I. Menpens, T. Moprana, H. H.
BaBwiioBa) u yueHus (0 LIeHTpax MHOT0OOpa3us U MPOUCXOXKACHUSI KyJIbTYpHBIX pacteHuil H. U.
BaBuioBa), onpenenats rpaHUIIbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMU: HAOIIOJEHHWE U ONMHCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJICHUN, OpraHU3aluss M TMPOBEACHHE OHUOJIOIMYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXAY HCCIETyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX PE3yJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU IIOJyUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJIEATh CYLIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U SYKapHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEUIECTB U
NpEeBpalleHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOI0 M IHEPreTHUecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOXKEHUSI, NHAUBUAYAIBHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

yYMEHHE MPUMEHATh MOJTy4YEHHbIE 3HAHUS 7 00BSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SIBIICHUH, 1711 IPUHATHS TPAKTUYECKUX PEIICHUI B TTOBCETHEBHOM KU3HHU C IENBbI0 O0ECTICUeHUs
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYXAIOIIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYy)Karolled MNPUPOAHON cpele, MOHMMaHHE HeOoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKCHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pellaTh »JJIEMEHTapHble TEeHEeTHYEeCKHe 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHUE, CIEIIEHHOE HACJIeI0BaHUE, COCTABIIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHMsI HAaClIe0BAaHUS IPU3HAKOB Y OPraHU3MOB;

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

yMEHHE KPUTHYECKH OILICHHBATh W HHTEPIPETHUPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
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 MHCHMEHHBIE U YCTHBIE COOOIIEHHs, 0000IIas
Ouonornyeckyro HHGPOPMAMI0O W3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIe pe3yibTaThl OCBOeHHsS yueOHOro mnpeamera «buonorus» 6 I1 knacce
JOJIKHBI OTPAXKATh:

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
OpPraHu3MOB, BHUA000pa30BaHHE, SKOJIOTHYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTbI, PeIyLIeHTbI, LIeNN MUTaHUs, SKOJIoruyeckas nupaMua, buoreoueHos, ouocgepa;

yMEHHE W3naratb Owuonorndeckue Teopun (dBomronmoHHas Teopust Y. JlapBuHa,
CHHTETHUYECKAsi TEOPHs SBOJIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M.
bapa, uepenoBanus riaBHBIX HampaBieHU u mytell sBomoru A. H. CeBeprioBa, yueHHs O
6uocdepe B. . BepHaackoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIIAJIETh METOJAaMH HAYYHOTO MO3HAHHWS B OMOJIOTWMHW: HAOIIOJCHWE W ONMHCAHUE
KHUBBIX CHCTEM, TIPOIIECCOB W SBJICHWH, OpraHW3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBIECHHE 3aBHCHUMOCTU MEXIY HCCIEAYEMbIMU
BEJIMUMHAMHU, OOBSICHEHHE TOJYYEHHBIX pEe3ylbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHATHUH,
TEOPH U 3aKOHOB, YMEHHE JIeTIaTh BBHIBOJIBI HA OCHOBAHHUH MOJTYYSHHBIX Pe3yJIbTaTOB;

YMEHHE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHHUSI OMOJIOTHUECKUX OOBEKTOB: BHJIOB,
HOMYJISAUN, TMPOJYLUEHTOB, KOHCYMEHTOB, pEIYIEHTOB, OHOTeOlEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHus, MPHUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHS SKOJIOTMYECKHX (aKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA SYHEPTHH B IKOCHCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYIOBOpOTa BELIECTB M OHMOT€OXMMHUYECKHUX LHUKIOB 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[I0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJIEH, COOMIONEHUSI HOPM
IPaMOTHOTO TOBEJCHHUSI B OKPYXaIoIell NPUPONHON cpeae, MOHMMaHUE HEOOXOAMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
HPUPOJIOIONIL30BAHMS,

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

YMEHHE BBINOJHATH JTa0OpAaTOPHBIE M NPaKTH4YecKue padoThl, COOMIOAATH MpaBHia MpU
paboTe ¢ y4eOHbBIM U 1a0opaToOpHBIM 000pYI0BAHUEM;

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

YMEHHE CO3[aBaTh COOCTBCHHBIE NHCBMEHHBICE M YCTHBIC COOOLICHUs, 0000Imas
Ouonormyeckyro HMH(OPMALMIO H3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM (undgposbie)
Ne i/m Konrposbuesie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
buonorus kak Hayka 2 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
JKuBbie cucTeMbl U UX OpTaHU3aLUA 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
XHUMHYECKUH COCTAB U CTPOCHUE KIIETKH 8 Bubmmorexa HOK
https://m.edsoo.ru/7f41c292
KusznenesatenbHOCTh KIETKU 6 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
PazMHOXeHME 1 MTHAMBUAYAIBHOE PA3BUTHE 5 bubmmnorexka HOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
HacnencrBeHHOCTE M1 U3MEHUNBOCTD 3 bubmmoteka IIOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
PesepBHOE Bpems 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34



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

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeEM (undgposbie)
Ne /i Konrpoabnsie IIpakTuueckue
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
1 DBOJIIOIIMOHHAS OMOJIOTHS 14 bubnrorexa LIOK
B https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 12 Bbu6moteka [JOK
3emie https://m.edsoo.ru/7f41cc74
3 OpraHu3Mbl U OKpYyKaroias cpeaa 8 bubmroreia LIOK
P PysRAIOmMa CpeA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



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

12 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeEM (undgposbie)
Ne /i Konrpoabnsie IIpakTuueckue
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
1 Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA 4 bubmuorexa [JOK
3emuite https://m.edsoo.ru/7f41cc74
2 Opranu3Mbl 1 OKpYsKaromas cpeaa 10 brbmmorexa LIOK
P Pyzaiotas cpea https://m.edsoo.ru/7f41cc74
3 Coo011ecTBa 1 9KOJIOTHYECKHE CHCTEMBbI 20 bubmroreia LIOK
H https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuyecTBo 4acoB

Bcer
0 e padoThl

KoHTpoJibHbI

IIpakTHYecKku
e padoThl

Jara
H3ydyeHHn
s

JJIeKTPOHHBbIEe HU(POBBHIE 00pa3oBaTeIbHbIE
pecypcsl

buonorus B
CHUCTEME HayK

MeToabI TO3HAHUSA
>KUBOU TIPUPO/IBI.
IIpakTrueckas
pabota Ne 1
«Hcnonnp3oBanne
Ppa3IUYHBIX
METO/I0B IpHU
W3Y4YEHUU
OMOJIOTHYECKUX
00BEKTOBY

brnonornueckue
CHCTEMEI,
MPOLECCHI U UX
M3y4YECHUE

bubmuoreka [JOK
https://m.eds00.ru/863e6122https://m.edsoo.ru/863e
632a

bubmmorexa LIOK https://m.edsoo.ru/863e6122

bub6muoreka IIOK https://m.edsoo.ru/863e6564

XuMHUYIeCcKHit
COCTaB KIJICTKH.
Bomau
MUHEPAIbHBIE
COJTH

bubmmoreka [{OK https://m.edsoo.ru/863e674e

benku. CoctaB u

bubmmorexa LIOK https://m.edsoo.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72

CTpoeHHUe OeIKOB

DepMeHThl —
OMOJIOTYECKIE
KaTaJnu3aTophl.
JlaGopatopHas
pabota Ne 1
«3yuenue
KaTaJIMNTUYECKON
AKTUBHOCTH
dbepmeHTOB (Ha
pUMEpe aMHJIA3hI
WJIM KaTajia3bl)»

YTI1eBoIbIL.
JInmaer

bubmmorexa LIOK https://m.edsoo.ru/863e6b72

bu6nuoreka LIOK https://m.edso00.ru/863e6870

HyxiiennoBslie
KUCI0Thl. ATO

bub6muoreka IIOK https://m.edsoo.ru/863e6d5c

10

11

Hcropus n
METO/Ibl U3YUYECHUS
KJIETKH.
Knerounas Teopus

Knerka xax
[IEJIOCTHAS KUBasg
cucremMa

Crpoenue
9YKapHOTHYECKOM
KIIETKU.
JlaboparopHas
paborta Ne 2
«3yuenune

bubmmoreka [{TOK https://m.edsoo.ru/863e6e88

bubmuorexa [JOK
https://m.edsoo.ru/863e6ffOhttps://m.edsoo.ru/863e7
16¢



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

12

13

CTPOCHUS KIETOK
pacTeHui,
JKUBOTHBIX,
rpu0oB 1
OakTepuil o
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOIIpenaparax
U MIX OTIHCAHUE)

OO0OMeH BelecTB
I MeTaboIn3M

dorocunTes.
XeMOCHHTE3

bub6muoreka IIOK https://m.edsoo.ru/863e766¢

bu6muoreka IIOK https://m.edsoo.ru/863e7¢98

14

15

16

DHepreTUYecKuit
oOMeH

JKu3HeHHBIN UK
KJeTku. [lenenune
KJICTKH. MuTO3.
JlaboparopHas
pabora Ne 3
«Hao0mronenune
MHTO3a B KJIIETKaX
KOHYHKA KOpEIKa
JyKa Ha TOTOBBIX
MUKpOTpenaparax
»

Buocunres Oenka.

Peaxnusa
MaTPUYHOTO

bu6mmoreka [{TOK https://m.edsoo.ru/863e7aae

bub6muoreka IIOK https://m.edsoo.ru/863e7dc4

bubnunorexa LIOK https://m.edsoo.ru/863e796e



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

CHHTC3a

17

18

Tpancnsuus —
OuocuHTe3 OeIKa
Heknerounrie
(GhOpPMBI KU3HH —
BHUPYCHI

bubmuoreka [IOK https://m.edsoo.ru/863e796e

bubmmorexa LIOK https://m.edsoo.ru/863e7540

19

Dopmsbl
pa3sMHOKEHUs
OpPraHU3MOB

bubmuoreka [JOK
https://m.edso0.ru/863e81b6https://m.edsoo.ru/863e
831e

20

21

22

Metios

OO6pazoBanue u
pa3BUTHE TIOJOBBIX
KJIETOK.
Ormo10TBOpEHHE.
JlaboparopHas
paborta Ne 4
«3yuenune
CTPOCHUS
MOJIOBBIX KJIETOK
Ha TOTOBBIX
MUKpOTIpenaparax
»

NuauBunyansHOE
pasBUTHE
OpraHu3MOB

bu6muoreka [{TOK https://m.edsoo.ru/863e7f4a

bub6mmoreka [{OK https://m.edso0o.ru/863e81b6

bubmmoreka [{OK https://m.edsoo.ru/863e8436

23

I'emeTnka —
HayKa o
HaCJICJICTBEHHOCTH
1 U3MEHYUBOCTH

bubnurorexa LTOK https://m.edsoo.ru/863e8612



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

24

25

26

27

3aKOHOMEPHOCTH
HacJIeIOBaHHs
MIPU3HAKOB.
Monorubpuanoe
CKpEIIIMBAHHE

Jurubpunnoe
CKpCIIMBaHHUE.
3akoH
HE3aBHUCHUMOI0
HACJICI0BaHMS
MIPU3HAKOB

CuremnineHHoe
HACJIeJOBaHHE
MPU3HAKOB.
JlaGopatopHas
pabota Ne 5
«3yuenune
pe3yIbTaToOB
MOHOTHOPUAHOTO
U TUTHOPUIHOTO
CKpEIIUBAaHUS Y
Jpo30(uIIEI HA
TOTOBBIX
MUKpOTpenaparax
»

I'eneTnka momna.
Hacnenosanue
MIPU3HAKOB,
CIIETIJICHHBIX C

bubmmorexa LIOK https://m.edsoo0.ru/863e8878

bu6muoreka IIOK https://m.edsoo.ru/863e89a4

bubmmoreka [{TOK https://m.edsoo.ru/863e8c60

bubnurorexa LIOK https://m.edsoo.ru/863e8c60



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

I1OJIOM

28

N3MeHYnBOCTb.
Henacnencreenna
sl ©3MCHYMBOCTb.
JlaGopatopHas
pabota Ne 6.
Nzyuenue
MOAU(UKAITMOHHO
A U3BMEHYHUBOCTH,
MOCTPOEHHUE
BapUAILIMOHHOTO
psana u
BApHUAIMOHHOMN
KpHBOW»

bu6nuoreka ITOK https://m.edsoo.ru/863e8efe

29

Hacnenctennas
U3MCHYHNBOCTS.
JlaboparopHas
pabota Ne 7.
«AHanu3 MyTanun
y Ipo30¢HIIbl HA
TOTOBBIX
MHKpOIIperapaTax
»

bub6mmoreka [{TOK https://m.edsoo.ru/863e8efe

30

I'eneTuxka
yeJI0OBEKa

bub6moreka [{OK https://m.edsoo.ru/863e8d78

31

Pe3epBHbIil ypoK.
O0001enue mo
TeME
«HacnencrseHHoc



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

Tb U
HN3MEHYHNUBOCTH
OpPraHnu3mMoB»

32

33

34

Ceneknuus Kak
HayKa U Mpoliecc
MeTtonasl u
OCTHOKEHUS
CEIICKIIUU
pacteHuii u
JKMBOTHBIX

buorexnonorus
KakK OTpacib
MPOU3BOACTBA

OBILIEE
KOJIMYECTBO YACOB
T10 TIPOTPAMME

34

bubnmorexa LIOK https://m.edsoo.ru/863e9214

bubmmorexa LIOK https://m.edsoo.ru/863e9214

bu6nuoreka LIOK https://m.edsoo.ru/863e9336



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbnusie IIpakrnyeckue oOpa3oBaTe/ibHbIe
n/n Bceero H3yYeHUs
padoThI padoThI pecypchl
1 DBOJIIOLHS U METObI €€ N3YUEHUSI 2 bubmmorexa LIOK
https://m.edso0.ru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 5 bubnunoreka [JOK
00 3BOJIOLMU https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 Mukpooromoms 2 https://m.edso0.ru/863e9cle
[Tomynsus Kak IeMeHTapHas
€IMHULIAa BUJA U SBOJIIOIUH.
4 HZ;60pI;T0pHI;ﬂ paborta JI\;Q 1 2 bubmmorexa LOK
https://m.eds00.ru/863e99c6
«CpaBHeHUE BHJIOB T10
MOP(}OIOrHuIecKOMy KPUTEPHIO»
5 JBroKyLe cuisl (3J1€EMEHTapHbIE 5 bubnuoreka [IOK
(baKTOphI) IBOIIOIMH https://m.edsoo.ru/863e9da4
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 2 bubmorexa LIOK
https://m.edso0.ru/863e9ed0
Pe3ynbpTarsl sBOIIONMN:
MPUCTIOCOOJIEHHOCTh OPIaHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas 5 bubnnorexa [JOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MPUCIIOCOOJICHHOCTH OpraHU3Ma 1
€€ OTHOCHUTEJIBHOTO XapaKTepa»
8 Hanpasnennsa u nytu 5 bubnnorexka [JOK

MaKpO3BOJIOIMH

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

9 HeoOpaTtumocTs 3BoOIONNN 2
10 WcTopus xu3Hu Ha 3emiie U 5
METO/]Ibl €€ N3YUECHHUS
1 ['unoTe3sl MpOUCXOKACHUS KU3HU 5 bu6mmoreka [IOK
Ha 3emiie https://m.edso0.ru/863ea5a6
Pa3BuTHe xu3HM Ha 3eMIie 110 3pam bubmumoreka [IOK
12 2
U 1epruoiam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTEIBHOTO U KUBOTHOTO MHpA.
13 [IpaxTnueckas padora Ne 1 5 bubnnorexa [HOK
«/3yueHne UCKOTTaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHuil ¥ KUBOTHBIX B
KOJUTICKIIUSX )
CoBpeMeHHas cucTema bubnuoteka [JOK
14 2
OpPraHMYeCcKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJTIOLIMS YEJIOBEKa 5 bubmuorexa [JOK
(aHTpOTIOTCHE3) https://m.edso0.ru/863eac2c
16 JIBuokyiue cuibsl (pakTopsl) 5 bubnnoreka [JOK
aHTPOTIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA 5
YelioBeKa
OBLIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44

12 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
wn Tema ypoka Beero KonrTpoabnbsie IIpakTHueckue S — o0pa3oBaTe/bHbIC
padoThI padoTbI pecypcbl

1 UYenoBeveckue packl U MPUPOIHBIC 5 bubnuorexa [JOK
aJlanTanuy 4einoBeKa https://m.edsoo.ru/863eaea2
PesepBuslit ypok. O60011eHue mo

2 TeMe «BO3HUKHOBEHUE U pa3BUTHE 2
JKU3HU Ha 3emiie»

3 DKoJIoTus Kak HayKa 2
Cpenbl 00uTaHUs U DKOJIOTHYCCKHE bu6mmoreka [IOK

4 2
(baxTopsI https://m.edsoo.ru/863eafec
AbuoTtnueckue GpaxkTopsl.
JlaGopatopHas pabora Ne 3.
«Mopdonorudeckre 0COOEHHOCTH

5 paCTSI?I/HTI M3 pa3HbIX MECT 2 bubmorexa LIOK

https://m.edsoo.ru/863eb10e
oburtanusy. JlabopaTtopHas padora
Ne 4. «BnusiHue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»
bubmuoreka [JOK

° buotiecknue Gaxropu 2 https://m.eds00.ru/863eb348
DKOJIOTHYECKUE XAPAKTEPUCTUKHU
nomyJsiun. [Ipaktudeckas pabora

7 Neo 2 «Iloacuér niaoTHoCTH 2
MOMYJISIINI pa3HBIX BUIOB
pacTeHuin»

8 Coo0riecTBa OpraHu3MOB — 2 bubnmoreka [JOK



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
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OunorLeHo3 https://m.edso0.ru/863eb46a

9 DKOJIOTHYECKHE CHUCTEMBI 5 bu6mmoreka [IOK
(9KOCUCTEMBI) https://m.edso0.ru/863eb46a
OcHoBHbIE TIOKa3aTeNn

10 9KOCHUCTEMBI. DKOJIOTUIECCKUE 5 bu6mmoreka [IOK
nupamMuabl. CBORCTBA SKOCHCTEM. https://m.edso0.ru/863eb5fa
Cykueccust

11 [IpupoaHbie 3KOCUCTEMBI 2

12 AHTpPOIIOT€HHBIE IKOCUCTEMBbI 2

13 buochepa — rimobanpHas 5 bubnunoreka [JOK
9KOCUCTEMA 3eMITH https://m.edsoo.ru/863ebb5e

14 3aKOHOMEPHOCTH CYIIECTBOBAHUS 5 bubnuorexa [JOK
ouochepsr https://m.eds00.ru/863ebd16

15 UYenoseuecTBo B 6uocdepe 3emiun 2

16 CocymiecTBoBaHUE TPUPOJBI U 5 bubnnoreka [JOK
YeJ0BEYECTBA https://m.edsoo.ru/863ebale
PeseprubIiil ypok. O60011eHIE

17 teMbl «Coo011ecTBa u 2
9KOJIOTUYECKHE CUCTEMbBI»

OBUIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

* buonorus, 10 knacce/ [Naceunuk B.B., Kamenckuit A.A., PyouoB A.M. u ap.; [lox penakiueit
[Taceunuka B.B. Akuunonepnoe o6miectBo «M3narensctBo «IIpocBemenne»
* buonorus, 11 kacce/ [Naceunuk B.B., Kamenckuit A.A., Py6uioB A.M. u np.; [Tox pegakiueit

[Taceunuka B.B. AxnmonepHnoe o0uiectBo «M3narensctBo «IIpocBemmenne»

METOANYECKHUE MATEPUAJIbI 1JIs1 YYUTEJIA

https://resh.edu.ru/subject/12/

https://school-collection.edu.ru/

bubmmoreka LIOK https://m.edsoo.ru/7f41b112

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://resh.edu.ru/subject/12/

https://school-collection.edu.ru/

bubnuroreka LIOK https://m.edsoo.ru/7f41b112
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