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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTMH TEOPETHUYECKYIO OCHOBY JUIS OIpPEACIICHUS
OAX0/M0B K (DOPMHUPOBAHMIO COJEpKaHUA ydeOHoro mnpenmera «buojorus» cocraBuIn:
koHuenryaibHbie nonoxkeHus OI'OC COO o B3auM0OOYCIIOBJIEHHOCTH IIEJIEH, COJEpKaHUSA,
pe3yabTaToB OOy4YeHHS W TPeOOBAHUN K YPOBHIO HMOJATOTOBKU BBIITYCKHHKOB, TOJIOKEHHUS 00
o0LIMX LENsIX M MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHME CHUCTEMBI CPEIHETO
obmiero obpazoBanus B Poccuiickoit denepanum, a Takxe MOJIOKEHU 0 crienupuke OUOJIOrHH,
e 3HAaYeHHWU B IIO3HAHMU >KUBOH IMPUPOJBI M OOECHEYEHHM CYLIECTBOBAHMS 4YEJIOBEYECKOI'O
obmiectBa. CoriacHO Ha3BaHHBIM TOJIOKEHUSM, OIIPEEIICHBl OCHOBHBIC (DYHKITH IPOTPAMMBI T10
OuoJioruu u €€ CTPyKTypa.

[Tporpamma no Guosoruu AaéT MnpejacTaBieHHe O LesaX, 00 olmel crpareruu o0ydeHus,
BOCIIUTaHUsI M pa3BUTUS OOydyarollMXcs cpeacTBamMu ydeOHoro mnpenmera «buonorusy,
onpezenseT o00s43aTeNIbHOE NPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpYy, paclpeleieHHue 110
paszenaM U TeMaM, PEKOMEHJyEMYIO MOCJIeI0BaTEIIbHOCTh U3yUYEHUs y4eOHOro marepuana c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEIMETHBIX CBs3€H, JIOTMKH 00pa30BaTEeJIbHOrO Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00y4aroXCs.

B mporpamme 1o OHONOTHHM Tak)Ke YYUTHIBAIOTCS TPEOOBAaHHS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANPEJIMETHBIM U IpPEIMETHBIM pe3yJibTaTaM O0ydeHHs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-IT03HABATEIbHOMN AEATENbHOCTU/yUeOHbIX JeHCcTBUI 00yUYaroMXCcs 10
OCBOCHHMIO COJIEpKaHMsI OMOJIOrMYECKOro 00pa3oBaHMsL.

B nporpamme no 6umosorun (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B HW3Yy4YeHMM Ouosioruu, Omarojgapss 4eMy B HEW HpocMaTpuBaeTCs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAyYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAlMil  JIMYHOCTH, 3KOJOTMYECKOIO  MBILIUICHHUS,
IPEJCTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHEM K OKpYKarolen
npupoaHoii cpese. [loaTomy Hapsay ¢ U3yueHueM 0011eOMOIOTHYECKUX TEOPH, a TaKKe 3HaHUN
O CTPOCHUHM HUBBIX CHCTEM pa3HOTO paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIIHUX B HHUX
IPOIIECCOB B IPOTrpaMMe 10 OMOJIOTHH yJIeIEHO BHUMAaHKE MCIIOJIb30BaHHIO OJTYYEHHBIX 3HAaHUN
B TIOBCEJHEBHOW KM3HM JJI PpEIICHUS TNPHUKIAAHBIX 337ad, B TOM YHCIE: NPOPHIAKTUKU
HACJIEICTBEHHBIX ~ 3a00JieBaHUN  4YeNoBeKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTHPOBAHUS,
000CHOBaHHUS HKOJIOTHUYECKHU 11€JIECO00pa3HOro MOBEACHUS B OKpYXKarolled MpUpOIHOM cpele,
aHaJIN3a BIMSHUS XO3ANCTBEHHOM [EATENbHOCTH YEJIOBEKAa HA COCTOSHUE NPUPOIHBIX U
UCKYCCTBEHHBIX 9KOCHCTEM. YCHUJIEHHE BHUMaHMSA K NPUKIAJHOW HAINPaBICHHOCTH Yy4eOHOTO
npenMera «buosorus» MpoaAUKTOBaHO HEOOXOIUMOCTHIO 0OECTIeUeHHs YCIIOBUM ISl pelieHus
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 oOmiero oOpa3oBaHMs 3aHMMaeT BakHoe MecTo. OHa
oOecnieunBaeT (QopMUpoBaHUE y OOydYalOUIUMXCs MPEICTaBICHUNH O HAaydyHOM KapTHHE MHpa,
pacupsieT 1 00001aeT 3HaHUS O )KUBOI MPUpPoOE, €€ OTIIMYUTEIbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHM3allMi W DHBOJIIOLMH, CO34aéT YCJIOBMUS JUId: IIO3HAHUS 3aKOHOB >KMBOH IPUPOJIBL,
dbopmupoBanus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe3omacHOro ooOpasa
’KM3HH, IKOJIOTMYECKOTO MBIIIIEHHSI, IEHHOCTHOTO OTHOIIEHUS K )KUBOM NPUPOJE U YEIOBEKY.

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



Ouooru oobecrneynBaeT yCIoBUs A7l POPMUPOBAHUS HHTEIUIEKTYalIbHbIX, KOMMYHHKAI[MOHHBIX
U HMHQOPMAIIMOHHBIX HABBIKOB, JCTETHYECKOM KyJIbTYphl, CIOCOOCTBYET MHTETpaluu
OMOJIOTMUYECKUX 3HAHUN C IPEJCTaBICHUSIMU U3 JIPYTrUX y4eOHBIX IPEIMETOB, B YAaCTHOCTH,
¢buzuky, xumun U reorpaduu. HazBanHble MONOKEHUS O MpeAHA3HAYEHUN Y4eOHOro mpeamera
«buonorus» cocTaBMIM OCHOBY ISl ONIPEICTICHUS [TOAXO0/I0B K 0TOOPY U CTPYKTYpPUPOBAHUIO €r0
CoJIepKaHusl, IPEJCTABIEHHOTO B IIPOrpaMMe 110 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 (POPMUPOBAHUS OOIIEH KYJIbTYphI, ONpEAeIAonne
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpY’KAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTelibHOCTH. Oco00e MECTO B 3TOM cucTeMe 3HAHUU
3aHUMAIOT D3JEMEHTHl COJIEpP’KaHUs, KOTOphIE CIyKaT OCHOBOM g  (QOopMHUpOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-HayYHOW KapTUHE MHpa M LEHHOCTHBIX
OpUEHTALMAX JIUYHOCTH, CIOCOOCTBYIOLIUX I'YMaHU3alUKU OMOJIOrH4eCKOro 00pa3oBaHusl.

CTpyKTypupOBaHHE COJCpKaHUs y4yeOHOro MaTepuasia B TPOrpaMMe IO OHOJIOTUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUU 00 OTIMYUTENBHBIX OCOOEHHOCTSIX
JKUBOM MPUPOJIbI, O €€ YPOBHEBON OPraHU3allMU U SBOJIOLNH. B COOTBETCTBUU € 3TUM B CTPYKTYpE
yuebHoro npeamera «buosorus» BbIAEIEHBI CIENYIOUINE CoAepkKaTelbHble TuHUU: «buonorus
KaK Hayka. MeTrosibl HayuyHOro no3HaHus», «Kierka kak Ouonornyeckas cucremayn, «Opranusm
Kak Ouonornyeckas cucreMay, «CuctemMa U MHOrooOpa3ue OpraHu4ecKoro Mupa», « IBOIIOIUS
JKUBOU MTPUPOIBDY, « IKOCUCTEMBI U MIPUCYITUE UM 3aKOHOMEPHOCTH.

eny u3ydenus: yueOHoro mnpeamera «buomorusi» Ha 06a30BOM ypOBHE — OBJIAJCHHUE
0o0y4JalImUMHUCA 3HAHUAMU O CTPYKTYPHO-(DYHKLIMOHAJIBHOM OpraHu3alliyd >KMBBIX CHCTEM
pasHOro paHra u npuoOpeTeHre YMEHHH HCII0JIb30BaTh 3TU 3HAHUSA Ui TPaMOTHBIX JEHCTBUH B
OTHOILIEHUH O0BEKTOB )KMBOM MPHUPOJIBI U PEIICHUS Pa3IMUHBIX )KU3HEHHBIX IPOOIEeM.

Joctuxenue nenu u3zydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYOMNX 3aay:

OCBOCHME 00YYaIOLUIMMHUCS CUCTEMbI 3HaHUH 0 OMOJIOTrMUECKUX TEOPHUSIX, YUEHHX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIIOTe3aX, MpaBWJaX, CIyXalluX OCHOBOM i  (HOpMUpPOBaHUS
IPEJICTABICHU O €CTECTBEHHO-HAy4YHOM KapTUHE MHpa, O METOAAaX HAay4YHOIO I103HaHUf,
CTPOEHUH, MHOT0OOpa3sMM U OCOOEHHOCTSIX MBBIX CHCTEM pa3HOrO YPOBHsS OpraHu3alluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHUH;

dopmupoBaHre y OOy4aromuXcs MO3HABATEIbHBIX, WHTEIIEKTYAJIbHBIX UM TBOPYECKHX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHMH HAayYHBIX B3IJISIOB,
ueH U MOoIX00B K U3yUEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHHE Yy oOy4aromuxcs oOImel KyJbTypbl, (QYHKIMOHAJIbHON TI'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBSACHATH M OLIEHUBATDH SIBICHHS OKPY’KAIOIIEr0 MUpPA >KUBOW NMPHUPOJBI HA
OCHOBaHUU 3HAHUH U ONBITA, MOJTYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHue y OOydYaromIMXCS YMEHHH WLTIOCTPUPOBATh 3HAYEHHE OMOJIOTHYECKHX
3HAHUW B TPAKTUYECKOW JAESITEIBbHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKUX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

BOCMHUTAaHUE YOEXAEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIIOBEKOM >KUBOW MPUPOJIBL,
HE00X0UMOCTH OEpeKHOT0 OTHOIIEHUS K Hel, COOMIOEHUS STHUECKUX HOPM IMPHU MPOBEICHUU
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHME LEHHOCTH OMOJOrMYECKMX 3HAHUM IS MOBBILICHUS YPOBHS SKOJIOTHYECKOMH
KYJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMCHUH B TIOBCEJIHEBHOW JKWU3HU JUIS OIEHKH
MOCJEACTBHI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKPYXKAIOWIEH cpeae, COOCTBEHHOMY
3I0pOBBIO, 0OOCHOBAHHE U COOIIOZICHHE Mep MPOPUIAKTHKH 3a00JICBaHHIA.

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

Jnis u3yuenus 6uonorun Ha 6a30BOM ypOBHE CpeHEro oOIIero o0pa3oBaHUs OTBOJUTCS
68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHHYECKUMHU M JIPYTHMHU
€CTECTBCHHBIMU HayKamu, (uiocodueil, 3TUKOW, 3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM Hay4HOI KapTUHbI Mupa. CucTemMa OMOJIOTHYECKUX HaYK.

MeTop1 TO3HAHUS KUBOM PUPOIbI (HAOIIOEHIE, SKCIIEPUMEHT, OIMCaHUEe, U3MEpPEHHE,
KJaccuukanms, MOJASITHMPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JleMoOHCTpanum:

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

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

JlaGopaTopHble U NpaKkTH4YecKHe padoThbi:

[Tpaktnueckast pabora Ne 1. «lcnonbp3oBaHue pa3iaMYHBIX METOJOB IPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cuCTEMbI M UX OPraHU3aIUA.

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

CpoiicTBa OumocucTeM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OHUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOIMYJIALHOHHO-BHIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYECKH), OMOC(hepHBI.

JdemoHcTpaumuu:

Tabmuupel u cxembl: «OCHOBHbIE NPHU3HAKU KU3HU», «YPOBHU OpraHU3allMU KUBOU
TPUPOBI».

Ob6opynoBanue: moaens Monekynbl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHHUE KJIETKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKHE FJIEMEHThI: MAaKPO3JIEMEHThI, MUKPOIJIEMEHTHI.
Bozna u MuHepanpHbIe BELIECTBA.

@yHKIIMM BOJBl U MHUHEpAJIbHBIX BelleCTB B KieTke. [loanepikaHne OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 6€IKOB. AMUHOKUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHMMbIE€ AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYpbl OEIKOBOH
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAS, TPETUYHAS U YETBEPTHUYHAS CTPYKTypa). XUMHUYECKHE
cBoicTBa 0enKkoB. bruonornyeckue GyHKIMU OEITKOB.

®epMeHThl — Ouoniornyeckue KaraiauzaTopbl. CTpoeHHe (GepMeHTa: aKTHBHBIA LIEHTD,
cyocrpatHas  crnenuduuHocts.  Kodepmentsl. Burtammubl.  Otiauuus  (QepMeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

YrneBoapl: MOHOCaxapu bl (TJTFOKO3a, puO03a U JIe30KCHpr003a), Aucaxapusl (caxaposa,
JaKTO3a) W TMOJIMcaxapuibl (Kpaxmal, TJIMKOTeH, NeJUIoao3a). buomorndyeckue (yHKUNUN
YTJIEBOJIOB.

Jlunuasl:  TpUraMuepunsl, Qochonunuael, crepouabl. [uapodpmibHO-rHAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pyHkuuu aunuaoB. CpaBHEHHE YTII€BOJOB, OEIKOB U JUMHAOB 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.

[Mutonoruss — Hayka o kierke. Kierounass teopuss — mpuMmep B3auUMOICHCTBUS HAEH 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: JyKapuoTHyeckas U mpokapuotuueckas. (OCOOEHHOCTH CTPOEHUs
npokapuotuyeckoit kiaetku. Knerounas crenka 6akrepuil. CTpoeHHE dYKapUOTHUECKON KIIETKU.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, MX (DYHKIHH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkHuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat [Nonbsmku, muzocomsl. [lomyaBToHOMHBIE
OpraHou/Ibl KJIETKH: MUTOXOHAPUH, I1acTuibl. IIporcxoxaeHne MUTOXOHAPUH U m1acTua. Busl
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PHOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPHOJH,
PECHUUKH, KTyTUKU. DyHKIINN OPraHONI0B KIETKU. BKitoueHus.

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

TpaHCcHOpT BEIECTB B KIIETKE.

JdeMoHcTpanum:

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

Huarpammbl:  «PacnpenesieHue XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOIEH,
«Pacnipenenenne XUMHYECKUX IIEMEHTOB B )KMBOW ITPUPOIE».

Tabmuupel u cxemsl: «Ilepuoanyeckas TabiuIa XUMHUYECKUX 3JIE€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocunres 6enka», «CTpoeHne Monekyisl o6enka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenne monekynsl ATDy», «CtpoeHune 3yKapuoTHUECKOM
KIeTKn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KiIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIETKW», « CTPOCHHUE AApa KIETKN», «YTIEBOABDY, «JIMmuabm.

OOGopyaoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJIOBaHWE I MPOBEACHHS HAOIIOICHUH,
U3MEpEHU, SKCIEPUMEHTOB, MUKPOIIpENapaThl PACTUTENbHbBIX, KUBOTHBIX U OaKTepHaJIbHBIX
KJIETOK.

JlabopaTopHble U NIpaKkTHYeCKHe padoThl:

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

JlaGopatopHasi pabora Ne 2. «M3ydyeHue CTpOECHMS KIETOK pAacTEHHH, *XMBOTHBIX MU
OaKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMUCAHHUE.

Tema 4. /KuzHeaesiTeJIbHOCTh KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. AcCCUMWIANMS (TJIaCTHUECKUd OOMEH) u
JTUCCUMUIIALIUSA (HEpreTUYeCcKHii 0OMeH) — IBe CTOPOHBI €MHOTO TMpoliecca MeTabonu3ma. Poib
3aKOHOB COXPAaHEHUS BEIECTB U PHEPTUU B TOHUMAaHUH MeTaboInu3Ma.

Tumnber oOMmena BemiecTB: aBTOTPOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TemHOBas ¢a3bl ¢orocunreza. Peakuuu doTtocunTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A IS KU3HU Ha 3emiie. BriusHue ycnoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.



XeMmocuHTe3. XEeMOCHHTE3UPYIOIIHe OakTepruu. 3HAUCHHE XEMOCHHTE3a I KU3HH Ha
3emuie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB,  BBICICHHE U
aKKyMYJIMPOBaHHE SHEPTUHU B KJIETKE. DTarbl JHEpreTuyeckoro oomena. [ nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKUCIUTENIbHOE
dochopmmmpoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunres3a. leHernueckas wunpopmamms u JHK. Peammzanums
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
matpuuHblii cuate3 PHK. Tpancnsiusa — 6uocunTe3 Oenka. Drtambl TpaHcasnuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie popmbl )ku3HU — BUpYChL. McTopus oTkpbiTus BupycoB (/1. V. IBaHOBCKUiA).
Oco0eHHOCTH CTPOEHMSI U KU3HEHHOTO LuKIa BUpPYycoB. baktepuodaru. bonesnu pacreHuid,
JKUBOTHBIX M 4YeJIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc ummyHoaedunura yenoseka (BIY) —
Bo30yautens CIIMJla. OOpaTHas TpaHCKpUIIMs, peBepraza W HHTerpasa. I[Ipodpmmakruka
pacnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHUM.

JdeMoHcTpanum:

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

Tabmumer u cxembl: «Tumbl  mutaHus», «Mertabonu3am»,  «MHUTOXOHAPHUS,
«OHepreTruueckuii oomen», «Xnopomiact», «Dotocunres», «Crpoenne [JHK», «Crpoenue u
dbyHkuoHupoBanue reHa», «CuHtre3 Oenka», «l'eHeTmueckwii  Kom», «Bupycen,
«bakrepuodarn», «Ctpoenne u xu3HeHHbIH 1uka Bupyca CIIWa, O6akrepuodaray,
«Pennukanus JJHK».

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

Tema S. PasMHOKeHHe M HHIMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1uKi, WM KU3HEHHBIM UKk kieTku. Wutepdaza m muto3. Ilpoueccel,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunHoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. [luTonornueckre OCHOBBI Pa3MHOXKEHHSI U MHIUBUAYaIbHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenune knetku — muto3. Ctaauu muto3a. [Iporeccel, mporucxoasiue Ha pa3HbIX CTAIUSIX
MuTO3a. brogornveckuii cMpICi MUTO3a.

[Tporpammupyemasi TuOesb KIETKH — aromnTo3.

@DopMBbI pa3MHOXKEHHUS OpraHU3MOB: OecIoioe 1 1oJioBoe. Bubl 6ecronioro pa3MHOKEHHUS:
JIeJIeHNEe HaJlBOE, MOYKOBAaHHME OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE, BETETAaTHUBHOE
pa3MHOeHUe. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaYEHHE IS CEIEKIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECroI0ro.

Meiio3. Cragum meito3a. IIpoueccel, mpoucxoasdiue Ha craausx Mmenosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyecknii cMbICI M 3HaYEHUE MEN03a.

["ameTorenes — nporuecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KHUBOTHBIX. [10JI0BBIE Kene3bl:
CEeMEHHUKU M sU4YHUKH. OOpa3zoBaHHE M Pa3BUTHE MOJOBBIX KJIETOK — raMmer (CrepMaTo30uf,
SUICKIIETKa) — cIlepMaToreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOCHHsI SHIEKIETOK H
criepmaro3ongoB. OmnogorBopenue. [lapreHorenes.

NuauBuayanbHOe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Ortanbl 3MOPHOHATBHOTO PA3BUTHUS Y IMO3BOHOYHBIX IKHBOTHBIX: APOOJICHHE, TacTpyJISIUS,
opranorenes. [TocramOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO Pa3BUTHUS: MPSIMOE,



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

Poct u pa3Butue pacrenuii. OHTOreHe3 [IBETKOBOIO PAaCTEHMsI: CTPOEHUE CEMEHU, CTaAUU
pa3BUTHSL.

JdemoHcTpanuu:

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

O6opyoBaHMe: MHUKPOCKOI, MHUKpornpenaparbl «CrepMaTo30Uibl MIIEKOIUTAIOLIET0,
«SlinexneTka miekonuTaromero», « Kapuokunes B kjieTkax KOpeuika JiyKa», MarHUTHast MOJEJb-
anmuukanus «Jlenenue xkinetku», monens JJHK, monens meradasHolt XpoMOCOMBL.

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

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

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

Tema 6. HacsieacTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcrtopuss pasButus reHetuku. Ponbs nuronorun u
SMOPHUOJIOTHH B CTAHOBJICHUH T'€HETHUKU. BKitag poccuiickux u 3apyOeKHbIX YUEHBIX B Pa3BUTHE
reHeTuku. MeTroapl TeHETHKU (THOPUIOJOTUYECKHM, IHUTOTCHETHYECKUH, MOJICKYJIISPHO-
reHeTudeckuii). OCHOBHBIE TeHETUYECKHE TTOHATHS. [ eHeTHYecKkass CUMBOJIMKA, UCTIOIb3yeMast B
cXemax CKpeluBaHuM.

3aKOHOMEPHOCTU  HAcCJEAOBaHWS  MPU3HAKOB, YycTaHOBIeHHble [.  MeHaenem.
MonoruOpuaHOe CKpelrBaHe. 3aKOH eIMHO-00pa3us THOPUIOB MEPBOTO MOKoIeHus. [IpaBuino
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus mpu3HakoB. ['mmore3a uyucroTel ramer. llomHoe u
HEIOJIHOE JJOMUHUPOBAHHE.

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

CuenneHHoe HacnefoBaHue mpusHakoB. Pabora T. Moprana mo cremieHHOMY
HacJe10BaHUI0 TeHoB. HapyIieHue clernyienrsi TeHOB B pe3yJibTaTe KPOCCUHTOBEpa.

XpOoMOCOMHas TEOpHsl HACJIECTBEHHOCTH. | eHeTHuecKkne KapThl.

I'enetnka nosa. XpoMOCOMHOE OIPEAEIICHHE N0JIa. AYTOCOMBI M ITOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHbie opraHu3Mbl. HacnenoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
IOJIOM.

N3meHunBoCTh. BUbl N”3MEHYMBOCTHU: HEHACIIECTBEHHAs U HacleACcTBeHHas. Poib cpebl
B HEHACIEJCTBEHHONW W3MEHYMBOCTHU. XapaKTEPUCTHKA MOIU(PUKAIMOHHON HN3MEHUYHNBOCTH.
Bapuannonnsiii psa v BapuanronHast kpupas. Hopma peakiuu npusnaka. KonnuecTBeHHble U
KaueCTBEHHBIC MPU3HAKU U X HOopMa peaknuu. CBOHCTBAa MOAUPUKANMOHHONW U3MEHYNBOCTH.

HacnenctBenHas, Wiy reHoTUnuyeckas, "3MeH4YnMBocTh. KoMOMHATHBHAST M3MEHYMBOCTb.
Meiio3 W T0NOBOM TPOIECC — OCHOBA KOMOWHATHBHOW W3MEHUYMBOCTH. MyTarmoHHas
M3MEHUYUBOCTh. Kimaccuukamnust MyTanuii: TeHHBIE, XpPOMOCOMHBIC, T'€HOMHBIE. YacToTa u
NPUYMHBI MyTaluii. MyTareHHble (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOMN
n3menurBocty H. M. BaBunosa.



BHesaepHas HACIECTBEHHOCTh U U3MEHUYHUBOCTb.

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJIbI T'€HETHKU YEJIOBEKa!
TCHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYCCKUH, OMOXUMHUYECKHHA, MOJEKYJISIPHO-
reHetudyecknuid. COBpEeMEHHOE OIpeAeNICHUE TE€HOTHUIIA: ITOJHON€HOMHOE CEKBEHHPOBAHME,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomomibto [I[[P-ananuza. HacnenctBenusie 3a0osieBaHus
YeJOBeKa: TeHHble O0oJie3HH, OONE3HM C  HACIEJACTBEHHOW MPEeapacHoI0KEHHOCTBIO,
XpoMocoMHbIe Oone3Hu. Comaruueckue W TreHepaTuBHble MyTanud. CTBOJIOBBIE KIIETKH.
[TpunHuMIBI 3710pOBOTO 00pa3a >KU3HH, NUArHOCTUKU, MPO(UIAKTUKYA U JICYEHUS T€HETHUYECKUX
Oone3nell. MeauKo-rTeHeTHUECKOe KOHCYJIbTUPOBAHHME. 3HAYCHHE MEAUIIMHCKOW T'€HETUKH B
NPEOTBPALICHUN U JICYEHUH TeHETUYECKUX 3a00JIeBaHUN YeTI0BEKa.

JleMoHCTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckwnii, H. 1. BaBunos.

Tabmuubl 1 cxembl: «MOHOTHOPHUIHOE CKPEIIMBAHUE W €T0 HUTOTCHETUYECKask OCHOBAY,
«3aKOH pacIIeIJIeHUs] MU €ro IMTOr€HETUYeCKass OCHOBa», «3aKOH YHUCTOThl raMmeTy,
«lurubpuanoe ckpeumBanue», «L{uTomornyeckue OCHOBBI AUTMOPUIHOTO CKPEIIUBAHUSY,
«Meito3», «B3zaumopeiicTBue ajienbHbIX T€HOBY, «I eHeTHnYecKne KapThl pACTEHHI, d)KUBOTHBIX U
yenoBeka», «['eHeTnka mnona», «3aKOHOMEPHOCTH HACIEAOBaHUS, CLEIUIEHHOIO C IOJIOMY,
«KapuoTunel dYenoBeka W OKHBOTHBIX», «Bumbl wu3MeHumBocTH», «MonudukanmonHas
U3MEHYUBOCTHY», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa rpynmn KpoBu», «MyTalloHHas
U3MEHYUBOCTHY.

Ob6opynoBanue: Monenu-anmiaukanun «MoHoruOpunHoe ckpemuBanue», «HemnonHoe
JOMHUHHUpOBaHME», «JlurubpuaHoe ckpemmBaHue», «llepekpécT XpomMocom», MHUKPOCKON U
Mukpornpenapar «Jlpo3oduna» (Hopma, mytanuu GopMbl KPBUTEEB U OKPACcKHU Telna), repdbapuit
«I"0pOoX MOCEBHOW».

JlabopaTopHble M NpaKTHYeCKHE PAdOThI:

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

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

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

[TpakTiaeckas pabota Ne 2. «CocTaBieHue 1 aHAIH3 POAOCIOBHBIX YEITOBEKa.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuusi KaKk HayKa U MpoIecc. 3apoKICHHUE CEIEKINU U JoMecTukanus. Yuenue H. U.
BaBmioBa o 1meHTpax NPOUCXOXKIEHUS M MHOT000pa3us KyJIbTYPHBIX pacTeHuid. LleHTpsl
MPOUCXOKICHHS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, LITAMM.

CoBpeMeHHBIE METOBI CENEKIMU. MacCoBbI U MHAWBUAYATbHBI OTOOPHI B CENEKIIMH
pacTeHuil u kUBOTHBIX. OlleHKa 3KcTephepa. BIM3KopoaACTBEHHOE CKpeIUBaHUe — MHOPUAMHT.
Yucras muaus. CkpeniuBaHue YUCTIX TUHUH. ['eTeposuc, nin rubpuanas cuia. HepoacrsenHoe
ckpemBanue — ayTOpunuHr. OtmanéHHas rubpuamzanus u e€ ycnexu. VICKyccTBEHHBIN
MyTareHe3 W IOJIyYEHUE IOJMIUIONAOB. JIOCTMKEHUS CEeNeKUHWH pACTEHUN, MXUBOTHBIX U
MHUKPOOPTraHHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOACTBA. ['€HHAs HWHXKEHEpHUs. ITambl CO3JaHUs
pexomOunanTHOH JIHK wu Tpancrennsix opranuszmoB. Knertounas wumxenepus. Kierounsle
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHui. KiloHupoBaHHe BBICOKOIPOYKTUBHBIX



CEIbCKOXO035MCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M IJTHYecKue mnpobiaembl. MO —
TeHETHYECKU MOIU(PHUIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypun, I'. /1. Kapnieuenko, M. @. 1iBaHoOB.

Tabmuipel u cxembl: Kapta «L[eHTpbI MPOUCXOXKIEHUS M MHOT0OOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoapl TOMalIHUX >KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHuil», «OTnanéHHas
rubpuam3anusy, «Paboter akamemuka M. @. HWeanoBay, «[lomumnoungus», «OOBEKTHI
ounorexHonorun», «Kierounele KylabTypbl U KIOHHUpOBaHUe», «KOHCTpynpoBaHHE U MEpEeHOC
TE€HOB, XPOMOCOMY.

Ob6opynoBaHue: MyJSDKU IUIOAOB U KOPHEIJIOJOB JTUKUX (OPM U KYJIBTYpHBIX COPTOB
pactenuii, repobapuit «CenbCKOX03SIICTBEHHBIE PACTCHHSI.

JlaGopaTopHble U NpaKkTH4YecKHe padoThbi:

Okckypeusi « OCHOBHBIE METOJABI U JIOCTHIXKEHHUS CEJIEKIMU PACTeHHMM M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHLUIO, TUIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIM y4acTOK, B TEIUIMYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBosnonMOHHAs OHOJIOTHS.

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

CuzerenscrBa 3BoOLNN. [[aneoHTOIOrHYECKHE: TOCIIEN0BATEIBHOCTD TIOSIBIIEHUS BUIOB
B IAJIEOHTOJOTUYECKONW JIETONHUCH, IepexoAHble ¢opMbl. buoreorpaduueckue: cXoicTBo u
paznuuue dhayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJICTBA M pa3iMyusi 3MOPHOHOB pPa3HBIX BHJOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyJIIpHO-OMOXUMUYECKHE: CXOJACTBO MEXaHM3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX MMyTEH Y BCEX OpraHU3MOB.

OpomonmonHasg teopusa Y. JlapBuna. IIpeanocbuikM BO3HMKHOBEHMS JIapBHHU3MA.
JIBIoKymime Cuibl  3BOJIIOLMU BUAOB 1o JlapBuHy (M30BITOUYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeNesN€HHas W3MEHYMBOCTh, OOopb0a 3a CyIllecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopust 3Boonun (CTI) u e€ 0OCHOBHBIE TIOJIOKEHHUS.

MuxkposBomtonus. [lomynannsa kak eIMHUIA BUAA U DBOJIIOLIUN.

JBuxyue cuibl ((akTopbl) 3BOJIOLUUU BHUJIOB B Mpupoje. MyTallmoHHBIN Mpolecc u
KOMOHMHATHBHASI U3MEHYUBOCTD. [lomynannoHHbIe BOIHBI U Apeii¢ reHoB. M3omsuus u murpanms.

EcrectBennblii oTO0p — Hampapistomuil ¢daktop 3Bomonnud. DopMbl eCcTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yJibTaT 3Boitonuu. [IpumMeps! npucrnocodieHnit
y OpranusmoB. ApoMop(}o3bl U UIN0-aJaNTalNH.

Bun u BumooOpazoBanme. Kpurtepuum Buma. OcHOBHBIE (GOPMBI BHI000pA30BaHUSA:
reorpagpuuecKkoe, IKOJIOTrHUECKOE.

Makpospomonus. @opMel 3BoIOIMK: (DUIETHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napaniensHas. HeoGpatumocTs 3Bosmonuy.

IIpoucxoxnaeHne  OT  HECNEUMAIM3UPOBAHHBIX  mpenkoB.  [Iporpeccupyromas
crienuanu3anys. AanTUBHAS pagualys.



JdemoHcTpanmuu:

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

Tabmuie! u cxembl: «Pa3BuTHE OpraHndeckoro Mupa Ha 3emiie», «3apoIbIIIN TO3BOHOYHBIX
KUBOTHBIX», «Apxeontepukcy, «DopMbl 60pHOBI 3a CylllecTBOBaHHE», «EcTecTBeHHBIN 0TOOP»,
«MHoroo0Opa3ue copToB pacTeHui», «MHorooOpa3sue mOpoa >KUBOTHBIX», «llomymsamum»,
«MyTanmoHHasi ©3MEHUYMBOCTEY», «Apomopdo3by, «Maunoanantamumny», «O0mas nerenepanus,
«JIBmxkymue cumsl 3Boonuny, «Kapra-cxema mapmpyra nyremectsust Y. Jlapsuna», «bopbda
3a CYILIECTBOBaHUEY, «IIpucnocobieHHOCTD OpPraHU3MOBY, «I"eorpaduueckoe
BHUJI000pa30BaHue», « IKOJIOTMUECKOE BU1000pa30BaHUEY.

OO6opyoBaHME: KOJIJICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OP TUIOIOB U
ceMsiH, Kosuekuust «lIpumMepsl 3alUTHRIX MPUCTIOCOOIEHUH Y KUBOTHBIX», MOJie]h « OCHOBHbIE
HAIpPAaBIICHUS IBOIIOLUNY, 00bEMHAs MoJieb « CTpPOCHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpapuueckass kapra Mupa, KOJUIEKIHs «DOpPMBI COXPAaHHOCTH HCKOIIAEMBIX
KUBOTHBIX U pacTeHMiD», Mozaenp anmuukauusa «llepexkpéct xpomocom», BiIaKHbIE IpenapaTbl
«Pa3Butne Hacexkomoro», «Pa3BuTue nArymku», Mukporpenapat «J/lpozoduna» (HOpMa,
MyTaluu GOPMBI KPbUIHEB U OKPACKH TEJa).

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUJOB 110 MOP(HOJIOTUYECKOMY KPUTEPUION.

Jlaboparopnas pabora Ne 2. «OmnucaHue NPUCIIOCOOJIGHHOCTH OpraHu3sMa #u eé
OTHOCHUTEJIBHOT'O XapaKTEPa».

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KU3HU Ha 3emJie.

JloHay4HbIe TPEJICTaBICHUS O 3apOXKACHUU KU3HU. HayuHble rumore3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHcHepMusi. XUMHUUYECKas 3BOJIIOLMSA. AOGHOT€HHBIM CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMHUECKON
sBostoniny. HauanbHble sTansl Ouonorndeckoit ssostonuu. ['unoreza PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYp U BO3HHMKHOBEHHE INPOTOKJIETKU. [lepBble KIETKM U HX HBOJIOLHA.
®opMUPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3ButHe xu3Hu Ha 3eMie 110 3pam U nepuoaam. Karapxei. Apxelickas 1 IpoTEpO30icKas
apsl. [Taneo3oiickast 3pa 1 €€ nepuo/pl: KeMOPHUIICKUH, OPAOBUKCKUM, CUITYpUIICKUH, 1I€BOHCKHUH,
KaMEHHOYTOJIHBIN, IEPMCKHUI.

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

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

XapakTepucTuKa KJIMMaTa M TeojIoTHYecKuX ImpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLHUU
PacTUTEIHLHOTO U )KUBOTHOTO MHpa. ApoMop(o3bl y pacTeHH U )KUBOTHBIX. [losBIEeHUE, paclBeT
Y BBIMUpaHUE TPy )KUBBIX OPraHU3MOB.

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

OBojronusl 4eloBeKka. AHTpOMOJOrus Kak Hayka. Pa3BuTue mnpeiactaBieHHid o
IIPOUCXOXKACHNUN YesloBeKa. MeTo1bl U3ydeHus: aHTpornorene3a. CXoAcTBa U pa3indusl 4eJI0BeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHUE YEIIOBEKA.

Jewxkymue cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYMBOCTH U
ecTeCTBeHHBIN 0TOOp. OOImEecTBeHHBINM 00pa3 )KU3HU, H3TOTOBJICHUE OPYAHNH TPY/la, MBIIIUICHHE,
peub.

OcHOBHBIE CTaguU M BETBU HBOJIIOLMU YEJIOBEKA: ABCTPAIONUTEKH, YEIOBEK yMEIbIid,
Uenoexk npsmoxonamuii, YenoBek HeaHaepTanbckui, YemoBek pa3dyMublid. Haxomaku



HCKOMaeMbIX OCTATKOB, BpeMsl CYyIIECTBOBaHUS, 00JIACTh PAaCHpPOCTpaHEHUs, 00bEM T'OJIOBHOIO
Mo3ra, 00pa3 KU3HU, OPYIUs.

UYenoseueckue packl. OCHOBHBIE OOJbBINIKME pachl: €BpOTeOouHas (eBpas3wiicKas), HETrpo-
aBcTpajioujiHas  (9KBaTOpUAJbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPUCTIOCOOJICHHOCTH MIPE/ICTAaBUTENIEH YEIOBEYECKUX Pac K YCIIOBUSIM CyIllecTBOBaHUA. EqUHCTBO
yenoBeueckux pac. Kpuruka pacuzma.

JleMoHCTpanum:

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

Tabmune! u cxembl: «Bo3nukHoBeHne ColHEUHON cUCTeMbl», «Pa3BUTHE OpraHUYecKOro
mupa», «PacturenpHas kietka», <« OKuBoTHas knerka», «IIpokapuoTuueckas KIETKay,
«CoBpeMeHHasi CUCTEMAa OpPraHu4ecKoro mMupay», «CpaBHEHHE aHATOMUYECKHX YEPT CTPOCHUS
YeloBeKa U YelIOBEeKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAaXOJO0K
MPEIKOB COBPEMEHHOro uejoBeka», «JlpeBHeimme moam», «JpeBHue mromu», «llepsbie
COBpPEMEHHBIE JTON», «UenoBeueckue pacol».

Ob6opynoBanue: wmynsixku «lIpoucxoxxaeHue denoBeka» (OIOCTbI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKUA WIK M300pakeHHUs KaMEHHBIX OpYIuit
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEphl, pyOuia, ckpebia), reoXpoHoJoruyeckas Tabnuia,
KoJuTeK1Us «DOopMbl COXPAHHOCTH UCKOIIAEMBIX )KMBOTHBIX U PaCTCHUI».

JlabopaTopHble U NpakTHYeCKHEe PadOThI:

[TpakTiueckast padota Ne 1. «M3y4yeHne nCKOMaeMbIX OCTATKOB PACTEHHUH U KHUBOTHBIX B
KOJUTCKIIASX).

OKCcKypeusi «IBOJIOLUS OpraHuYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyUHBIM WM
KpaeBeIUeCKUil My3eil).

Tema 3. OpranusmMsl U OKpYKaloIas cpeaa.

OKkojorusi Kak Hayka. 3ajadyd M pasAeibl DKOJOTMH. MeToabl IKOJIOTMYECKHX
UCCIJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeapl  oOuTaHMs ~ OpPraHMW3MOB:  BOJHAs,  HA3€MHO-BO3IYIIHAs,  IOYBEHHas,
BHYTPHUOpPraHU3MEHHas!.

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

AbGuotnueckue  (QakTophl:  CBET, TEMIleparypa, BJIAKHOCTb. DOTONEPUOAU3M.
[TpucnocoOeHns OpraHu3MoB K JeHCTBHIO aONOTHYECKHX (pakTOPOB. bruonornueckue puTMsl.

buotnueckne  Qaxroppl. Buasl OMOTHUECKHMX  B3aMMOJAEHCTBHH:  KOHKYpPEHIIMS,
XHUIIHWYECTBO, cUMOMO3 U ero ¢opmel. [lapazutusm, koomnepanus, MyTyaln3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeEHcCalIU3M, HeUTpaau3M. 3HaueHue OUOTHYECKUX
B3aMMOJICHCTBUI JJIs CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIIECTBAX.

OKOJIOTUYECKHE XApAKTEPUCTUKU MOMyIsAuu. OCHOBHBIE IIOKA3aTeId MOIMYJIALHNU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTb, HPUPOCT, MHUTrpauusd. JuHamuka
YHUCIIEHHOCTH MOIMYJISIIUU U €€ peryJsiusl.

JleMoHCTpanum:

[Toptpetsl: A. 'ymbonpar, K. @. Pynse, O. I'ekkenb.

Tabmumpl u cxemsl: kapta «[Ipupoaubie 3081 3emuny, «Cpeasl 0OUTaHUS OPraHU3MOBY,
«Dotonepuoauzmy», «llonmynsuuu», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOIMYJIALUN
uHpy30pun-Tyhenbkm», «llumensie nenmy.

JlabopaTopHble U NpaKkTHYeCcKHue padoThI:



JlabopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0cCOOEHHOCTH PaCTEHUI U3 PA3HBIX MECT
0oOUTAHUS.

JlaboparopHnas 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 DKOJOrHYeCKHEe CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBafd,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunbl-noMmuHanTel. CBsi3U B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonste 00 3KkocucTeMe W OHOreOlEHO3E.
OYHKIMOHAJIbHBIE KOMIIOHEHTBl HAKOCHCTEMBI: TPOAYIEHTb, KOHCYMEHTBI, PpEIYyLEHTHI.
KpyroBopor BemecTB M NOTOK SHEprud B 3Kocucteme. Tpoduyeckue (MUIIEBBIE) YpOBHH
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IOKa3aTelM 3KOCHCTEMBL: OHMoMmacca,
OPOAYKIMSA. DKOJOTHYECKHE MUPAMUAbL: MPOAYKLHH, YUCICHHOCTH, Ouomaccel. CBOMCTBa
9KOCUCTEM: YCTOWYUBOCTb, CAMOPETYIISIHs, pazButue. CyKieccus.

[TpuponHbie 3KOCHUCTEMBI. JKOCUCTEMBI 03€p M peK. OJKocucTeMa XBOHHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YpOOIKOocUCTeMBbl. buonornyeckoe u
XO03SIUCTBEHHOE 3HAYCHHE arpOdKOCHUCTEM B YPOOIKOCHCTEM.

buopaznoobpasue kak ¢aktop ycroiumBocTu skocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuanckoro o 6uocdepe. I'panuiibl, cocta u cTpykTypa Ouocdepst. XKusoe
BemectBO M ero ¢GyHkuuu. OcobeHHOCTH Ouocdepbl Kak TI00aTbHON SKOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BeliecTB M OHMOr€OXMMHYECKHE IHMKIBI AJIEMEHTOB (YIJiepojia, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbBIE OMOMBI CYIIH.

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

CocymiecTBoBaHuE MPUPOJIBI U uenoBedecTBa. CoxpaHeHue Onopa3zHooOpasusi Kak OCHOBA
ycroifunBoctu O6nocdepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIHBIMU pECypcaMH U UX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

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

Tabmuupl u cxemsl: «[lumesbie nenu», «buolEHO3: cocTaB U CTpyKTypa», «IIpupoaHsie
coobmiectBay, «llemn mnuranus», «OKoNOrMYeckas mnupamuaa», «buocdepa u yenosex»,
«DKocucTeMa MUPOKOIUCTBEHHOTO JIECay, « IKOCUCTEMA XBOMHOTO Jecay, «bromeHno3 Bogoémay,
«ArponieHo3», «llpuMepHBIE aHTPOMOTEHHBIE BO3JCUCTBUA Ha TPUPOAY», «Baxueimme
WMCTOYHUKHU 3arpsi3HEHUs BO3JlyXa U TPYHTOBBIX BOA», «[louBa — BakHEWIIas COCTaBISAOINAS
ouoctheprr», «DakTopel gerpamauuud  TouB», «llapHukoBeit  3pdexT», «DakTOpsHI
PaAMOaKTUBHOTO 3arps3HeHust Onochepnn», «Oomas cTpykrypa ouochepsi», «Pacrnpocrpanenne
xKu3HH B Onochepe», «O30HOBHIN dKkpaH Ouochepw», «KpyroBopor yriaepoma B Gmocdepe»,
«KpyroBopoT a3ora B mpupojie».

Ob6opynoBanue: MOAETb-anmINKanus « TunmmyHble OMOIIEHO3bI», repbapuii «PacTuTenbHbIe
cooOrmecTBa», Kojulekuuu «buoreHno3», «BpeauTenn BaKHEWIINX CETbCKOXO3IHCTBEHHBIX
KyJbTYp», TepOapuu M KOJUIEKIUM PACTEeHUl M >KUBOTHBIX, MPHUHAJJIEKAIINE K pPa3sHbIM
HKOJIOTHYECKUM Tpymram oxHoro Bunaa, Kpacunas kuura Poccuiickoit deneparyu, n3o0paxeHus
OXpaHsSIEMbIX BHJIOB PACTEHUN U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOITPAMMBI 110 BHMOJIOTMHN 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 Npenmera «buonorus» BblIEIEHbI
CJICIYIOIIUE  COCTaBIIAIONIME: OCO3HAHME OOYYAIOIIMMHCS  POCCUMCKON  TpaKJaHCKOU
WJICHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEACIICHUIO,
HAIMYUE MOTHBAIMM K OOY4YeHHIO OHOJIOTHHU, ILIEJICHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOXKICHUI JTMYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEH M MCTOPHUUECKHUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH 00yJalOIINXCsl PYKOBOJICTBOBATHCS B CBOCH
ACATCIIBHOCTH LICHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, INPUCYHIUMHU CUCTEME OHMOJIOTHYECKOTO
o0pa3oBaHus, HATMYHE KOJIOTUYECKOTO MPAaBOCO3HAHMS, CTIOCOOHOCTH CTaBUTH LIETTU U CTPOUTH
JKU3HEHHBIE ILJIAHBI.

JInyaOCTHBIC PE3yJbTaTbl OCBOCHUA IMPECAMCTA «bnonornsy JOCTUI'alOTCA B CIOHUHCTBEC
yq€6HOfI M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBHU C TPaJUIIMOHHBIMU pOCCHﬁCKHMH
COIIMOKYJIbTYPHBIMH, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMM, IPUHITHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCITMUTAaHUA W CaMOpPAa3BUTHUS, PA3BHUTUA BHYTpeHHefI MMOo3nuun JIMYHOCTHU, IMAaTPUOTHU3MA,
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 PE3YIbTATEl OCBOCHUSA yqe6H0ro npeameTa «bnonornsy AOJDKHBI OTpaXaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCs PYKOBOJCTBOBATHCA CHOPMHPOBAHHOW BHYTPEHHEU
MO3ULMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OPUEHTALMM, IIO3UTUBHBIX BHYTPEHHUX
yOXKICHHU, COOTBETCTBYIOLIUX TPAAMIIMOHHBIM IIEHHOCTSIM  POCCHUHCKOTO  0OIIecTBa,
paCiupC€HUC KHU3HCHHOI'O0 OIIbITa W OIbITa JACATCIBHOCTU B IPOLECCE pCaln3allii OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCIIUTATEIBHOMN JACATCIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOTr0 BOCIHTAHUS

c(OPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIMU  OOYyYaromerocss Kak aKTUBHOTO W
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,
peleHnr yueOHbBIX U TO3HABATENbHBIX 3314, BHITOJTHEHUH OMOIOTHYECKUX IKCIIEPHUMEHTOB;

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

YMCHUC YUUTBIBATH B CBOUX HG?ICTBPI&IX HGO6XO,£[I/IMOCTB KOHCTPYKTHUBHOT'O
B3aUMOJICHCTBUSA JTIOJIEH C pa3HbIMU YOSKICHUAMH, KYJIbTYPHBIMH [IEHHOCTSAMHU M COLMATBbHBIM
MTOJIOKEHUEM;



FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMIOJHEHHS Y4YeOHBIX,
MO3HABATENIbHBIX W UCCJIEIOBATEIbCKUX 3aJlay, YBAXUTEIBHOTO OTHOIICHUS K MHEHHIO
OTIOHEHTOB MPH O0CYKJACHUH CITOPHBIX BOTIPOCOB OMOJIOTHYECKOTO CONCPIKAHMUS;

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 OTHOLIEHUE K TPUPOJHOMY HACIIEIUIO U TAMATHUKAM IPUPO/IbI, JOCTHKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTH OIEHUBATH BKJIA]l POCCHICKUX YUEHBIX B CTAHOBIICHUE U PAa3BUTHE OMOJIOTHH,
MOHMMAHUS 3HAueHUs OWOJOTMH B IO3HAHWU 3aKOHOB TMPUPOJBI, B KU3HU YENOBEKa U
COBPEMEHHOT0 00IIeCTBa;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HapoAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAIMIO U PUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEero;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTEIISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSATHUS HEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMSAMU Hapoa0B Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

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

TOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMIJICHUE MPOSBIATH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnuTAHHUS, (OPMHPOBAHHUA  KYJbTYPbl 3I0POBbSI M
IMOIUOHAIBLHOIO 0JIArONoJIyYns:

MOHMMAaHHE U peann3alus 3J0pOBOro U 0e30MacHOro o0pasa *KU3HU (370pOBOE MUTAHUE,
COOIOZICHHE TUTUEHHYECKUX TMPaBWJI M HOPM, COAlaHCHPOBAHHBIN PEXUM 3aHATHH U OTHAbBIXA,
perynsipHasi ¢Gu3MYECKas aKTHUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U NICUXUIECKOMY 370POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYalUsX, YTPOXKAIOIINX 3JOPOBbIO U KU3HU JIOCH;

OCO3HAHUWE TOCJIEICTBHN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOICHHS aIKOTOJS,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHHUSA:

TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYI0JII00ueE;

TOTOBHOCTb K AKTUBHOM JE€ATEIBbHOCTH TEXHOJIOTMYECKON M COLMAIIbHON HAIIPABIEHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHSATH TAKYIO JESTEIIbHOCTD;

UHTEpEC K pa3iuyHbiM chepam mpodeccHOHATBLHON AESITeNTbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BBIOOp OyAyIIel npodeccun U peaaTn30BbIBaTh COOCTBEHHBIE )KU3HCHHBIC TUIAHBI,



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

7) 3K0OJI0rN4YeCcKOr0 BOCIIMTAHMSA:

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

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYyJIbTYpbl: MPHOOPETEHUE ONbITA IIAHUPOBAHUS
MOCTYTIKOB ¥ OLICHKU UX BO3MOXKHBIX TIOCIIEJCTBUN SISl OKPYKAIOILIEH CPEJIbl;

OCO3HaHUe T1100aJIBLHOr0 XapakTepa dKOJOTHYECKUX MPOo0JIeM U IMyTel UX peleHus;

CIIOCOOHOCTH MCMOJBb30BaTh MPUOOpPETaeMbIe MPU W3YUYCHHH OMOJIOTUU 3HAHUS U YMEHUS
OpU pEIICHUH MPOoOJieM, CBS3aHHBIX C palMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOOr0AeHNE
IIPaBWJI IOBEJIEHUS B INPHUPOJE, HAIpPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENpUSTHE JEHCTBUM, MPHUHOCSIIMX BpeA OKpY)KaloIled NpUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIC YKOJIOTHUSCKUE MOCISACTBHUS MPEIITPHHUMAESMBIX
JICHCTBUN U NPENOTBPALLATD UX;

HAJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTUYECKOW KYyJNbTYpBI, OIBITA
NESTEIIbBHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHUS pPYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHHKATHBHOM W COIMAJIBHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOM IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs HAayKH ¢ OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JHUAJOTe€ KYJIbTYD,
CIIOCOOCTBYIOILETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPILECHCTBOBAHUE S3bIKOBOM M UNTATEIBCKON KYJBTYpPbI KaK CPEICTBA B3AUMOJICHCTBUS
MEXIY JIOJIbMH U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaALMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpY:KaroIIeM
MUpEe Kak O €IWHCTBE TMPHUPOABI, 4YeloBeKa M OOIIecTBa, B TMO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHruH MpodiieM COXpaHeHUsI IPUPOTHOTO PABHOBECHS;

yOEXKAEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJIi COBPEMEHHOM LIMBWJIM3ALMU: OOECTeueHus
HOBOTO YpPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MMOMCKA MyTEeH BBIXOAA U3 TI00ATBHBIX
HKOJIOTMUYECKUX TIPOOJIeM U 00ecTieueHus nepexoaa K yCTOWIMBOMY Pa3BUTHIO, PAITUOHATILHOMY
WCITOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYE€HUU OMOJOTMUECKUX 3HAHUU B LIEJSAX MOBBIIMIEHUS OOIIeH
KyJbTYpbl, €CTECTBEHHO-HAy4YHON TIpPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIIMOHATHHON
TPaMOTHOCTH o0yuaronuxcs, GoOpMUPYEMOi MpU U3y4eHUN OHOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJOB TIO3HAHMSI, WCIOJIB3YyEeMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJydyaeMble 3HaHUSA /s aHalu3a M OOBSCHEHUS SBJICHUN
OKPYXAIOIIeT0 MHUpPa M MPOUCXOIAINIMX B HEM HW3MEHEHUH, yMEHHE JAelaTh 00OOCHOBAHHBIE
3aKJTFOYCHUST HA OCHOBE HAy4YHBIX (DaKTOB M WMEIOIIMXCS JaHHBIX C IETbI0 TONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHMYECKHE 3HAHUS I pelIeHUs
po0JieM B PeabHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAy4YHOM JEATETbHOCTH, TOTOBHOCTb OCYILECTBISATH MPOCKTHYIO U
HCCJIEIOBATEILCKYIO ACSITEIbHOCTh HHANBUAYATIbHO U B TPYIIIIE;



TOTOBHOCTh W CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HAaHUU 110 6I/IOJIOI‘I/II/I B COOTBETCTBHU C XHW3HCHHBIMU
OTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS Y4eOHOTro mpeamera «bUONOTHsS» BKIIIOYAIOT:
3HaUMMBIC JUIS  (OPMHpPOBAHUS MHPOBO33PEHUS  OOYYAIONIMXCA  MEXKIUCIUTUTHHAPHBIC
(MeXmnpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(uKy METO/I0B IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopHsi, HCCIIeIOBaHNEe, HAONIOJCHUE, U3MEpPEHUE, IKCIIEPUMEHT U JPYTUX), YHUBEPCAIbHBIC
yueOHbIe JeicTBUS (MO3HABAaTEIbHbIE, KOMMYHHUKATHBHBIC, PETYJISATUBHBIE), 00ECIEUUBAIOIINE
dbopMupoBaHre (QPyHKIIMOHAIBHON T'PaMOTHOCTH U COLMAIBHOM KOMIETEHUUH OO0YyYarolIuxcs,
CIIOCOOHOCTh 00yyJaronmxcst KCII0Ib30BaTh OCBOCHHBIE MEXAUCITUTUTMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHWA M YHUBEpCaJbHbIC Y4YeOHBbIC IEHCTBHS B IIO3HABATECIILHOW U
COLIMATILHOM MTPaKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMbl CPEIHEro o01ero odpa3oBaHUs
JIOJKHBI OTPaXaTh:

OByaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NO3HABATEJIbHBIMH /IEHiCTBUSIMH

1) 6a3oBble JOruUecKue AeiCcTBUS:

CaMOCTOSITENIbHO (POPMYIHpPOBaTh M aKTyallM3MpOBaTh MpPOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJIH30BaTh TPH OCBOECHUH 3HAHUN TPUEMBI JJOTHYECKOTO MBIIIJICHUS (aHATN3a, CHHTE3a,
CpaBHEHHMs, KiacCU(pUKalUU, OOOOIIEHUS), PACKPBIBATh CMBICI OHMOJOTHYECKUX TOHATUH
(BBIIENATH UX XapaKTepHbIE MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMU MOHSATHUSIMU);

OTIPENIETIATh 1NN JEeATeTbHOCTH, 3a/laBas MapamMeTpbl W KPUTEPUU WX JTOCTHIKECHUS,
COOTHOCHUTD PE3YNbTATHI ACATEIHHOCTH C TOCTABICHHBIMH IIEJISIMHU;

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

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHAYKTUBHBIC, 1€ TyKTUBHBIC, IO AHAJIOTHH ), BBISIBIISTH
3aKOHOMEPHOCTH U MPOTHUBOPEUUS B PACCMATPUBAEMBIX SBJIICHHIX, (POPMYITHUPOBATH BHIBOJBI U
3aKJIIOUEHUS;

MPUMEHSATh CXEMHO-MO/IEIbHBIE CPEACTBA AJIA MPEJACTaBICHUSI CYIIECTBEHHBIX CBA3EH U
OTHOIIICHUN B W3Yy4YaeMbIX OMOJOTHYECKHX OOBEKTaX, a TAaKKe MPOTHBOPEUYHMA PA3HOTO POJa,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepUAIbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIEHWBATh COOTBETCTBHE PE3YIHTATOB IIEIISM,
OIICHUBATh PUCKH MOCJIECICTBHUI IS TEIILHOCTH;

KOOPJAMHHUPOBATh M BBINONHATH pPadOTy B YCIOBHSIX pPEaTbHOT0, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHA:



BJIAJICTh HaBbIKAMHU y4€OHO-HMCCIEI0BATENBCKON U MPOEKTHOW NEATENIbHOCTH, HABBIKAMU
paspernieHus: npoodiieM, COCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY METOOB
pelIeHUs] NPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIBHOCTH I10 IOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalyy, Npeo0pa3oBaHUI0 U NMPUMEHEHHIO B Y4EOHBIX CHUTyalUsX, B TOM 4YHUCIE IpPU
CO3/IaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

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

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B OOPa30BATENbHOW JEATEIBHOCTH U
KU3HEHHBIX CUTYaIHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJM3UpOBaTh 3aJadyy, BbIABUIATh
TUIIOTE3Y €€ PeLIeHUs, HAXOAUTh apryMEHTHI JUIs 10Ka3aTesIbCTBA CBOMX YTBEPXKACHUH, 3a/1aBaTh
napamMeTpbl U KpUTEPUU PeIIeHUs;

AHAJIM3UPOBATH MOJTYUYEHHBIE B XO/I€ PEIICHUS 3a/1a4K PE3YyJIbTaThl, KPUTUUECKU OLIEHUBAThH
UX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh IPUOOPETEHHBIHN OIBIT;

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

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

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJEH, MNpPEUIaraTh OpPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTABUTh
po0OJIEMBI U 3a/1a4H, JOMYCKAIOIUE albTEPHATUBHBIE PEIICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HMH(pOpMaM (TEKCTe ydeOHOro mocodus,
HAy4YHO-TIOMYJIIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApAX M CIPABOYHMKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIW3UPOBaTh HH(OPMALMIO DPA3IMYHBIX BHUAOB U (opM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(GopMyIMpOBaTh 3ampoChl M TNPUMEHATh PazIMYHbIE METOJAbl NpPH IOHMCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 33]1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS HH(GOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIB30BAHUS PA3ITUYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpPEACTaBICHUS OHOJIOTHYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMmbl, TAOIHUIbI, PUCYHKHU U IPYTOE);

HCIIOJIb30BaTh HAyYHBIH $3bIK B KauecTBE CpeACTBa NpH paboTe C OHOJOTHYEecKOU
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (U3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIOIb30BaTh W MPeoOpa3oOBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISTHOCTH;

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

OBJaieHNe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYILECTBIIATh KOMMYHMKAIIUK BO BcexX cepax >KM3HM, aKTUBHO Yy4acTBOBaTh B JUAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BBICKAa3bIBATh
CYX/IEHUS OTHOCHUTEJBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOTa UIH JUCKYCCUH);



pacrio3HaBaTh HeBepOalbHBIE CpEACTBA OOILICHMs, NOHUMATh 3HAYEHUE 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 /1eITeJIbHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaJbHOH pabOTHI Mpu
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

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

IPUHUMATh LEIM COBMECTHOM JESTEIbHOCTH, OPIraHHU30BbIBaTH M KOOPJAWHUPOBATH
JEHCTBUA 110 €€ NOCTUKEHUIO: COCTaBJIATh IIJIaH JEUCTBUM, pacIIpelelsiTh POJIH ¢ y4ETOM MHEHUN
YYaCTHHUKOB, 00CYKJIaTh pe3yJIbTaTbl COBMECTHON PabOTHI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJIAa U KAKIOTO YYaCTHHKA KOMaH/bI B OOIIUIl pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

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

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHHWE B pPAa3IMUHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPYECTBO M BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

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

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIeIeBbIe M CMBICIOBbIE YCTAHOBKH B CBOMX
JENCTBUAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh W (OPMYJIHPOBaTH COOCTBEHHBIE 33Jayl B 00pa30BaTENbHOM JEATEIBHOCTH H
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, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHMIO M TPOSIBIICHUIO IMIMPOKOH APYIUIIMH B Pa3HBIX 00JacTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaThb OLEHKY HOBBIM CUTYallHsM, BHOCHTb KOPPEKTUBBI B ACATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LENISM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
¥ MBICIIUTENBHBIX POIECCOB, UX PE3YJIbTaTOB U OCHOBAHHM, UCIIOJIB30BATh MPUEMBI pedIeKcHn
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

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

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3yIbTaTOB ACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIbTATbBI

[TpenmerHble pe3ynbraThl ocBoeHus nporpaMMbl 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
NEeSITeIbHOCTH 10 IMOJyYCHUIO HOBOTO 3HAHUS U NMPUMEHEHHIO 3HAHUM B Pa3JIMYHbIX Y4EOHBIX
CUTYyalMsIX, @ TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYalLlUsX, CBSI3aHHBIX ¢ Ononorueil. B nporpamme
IIpeIMETHBIE PE3YJIbTAThl IPEJICTABICHBI 110 TOJaM 00yUYEeHHUSI.

[IpeameTHBIE pE3yNIBTATH OCBOEHUS YueOHOTO npeameTa «buonorusy» ¢ 10 knacce 10KHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMM B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAaHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAy4YHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apyOEeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs peleHNs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATHUN: )KU3Hb, KIIETKA,
opranusM, MeTabo13M (0OMeH BELEeCTB U IPEBpAIIEHUE SJHEPTUN ), TOMEOCTa3 (CaMOPEryJIsILys),
YpOBHEBas  OpraHu3alusi  KUBBIX  CHCTEM, CaMOBOCHpPOU3BEIEHUE  (PEermpoAyKIHs),
HaCJIECTBEHHOCTh, N3MEHYMBOCTh, POCT U Pa3BUTHE;

yMEHUE u3jaraTb OHOJOTMUYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHas, MyTallMOHHAs,
LEHTpajbHas JorMa MoJeKyJspHoi Ouonoruu), 3akonsl (I. Mennens, T. Moprana, H. W.
BasuinoBa) u ydeHus (0 LeHTpax MHOT0OOpa3usl U MPOUCXOKACHUS KyJIbTYpHBIX pacTenuilt H. U.
Baguiosa), onpeaensaTh rpaHUIbI UX TPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHHUE BIa/IeTh METOJaMHM HAy4YHOTO MO3HAHMSA B OMOJOrMU: HaOJIIOJEHUE M OINMCaHHE
KUBBIX CHCTEM, IIPOLECCOB U SBJICHUN, OpraHU3aluss M TMPOBEACHHE OHUOJIOIMYECKOTO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXAY HCCIETyEeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJyUYEeHHBIX DPE3yJIbTAaTOB, MCIIOJIB30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU IIOJyUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJIEATh CYLIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U SYKapHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPIaHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIIOJOTBOPEHHS, PA3MHOXKEHUSI, NHAMBUAYAIBHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHE NPUMEHATh MOJTy4YE€HHbIE 3HAHUA I OOBSICHEHUs OMOJOIMYECKHX INPOLECCOB U
SIBJICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUH B TOBCETHEBHOMN )KU3HHU C IIETIbI0 00eCTIeYeHUs
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYXAIOIIUX JIIOJEH, COOMIONEHUS HOPM



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

YMEHHE pellaTh »JJIEMEHTapHble TEeHEeTHYECKHe 3a/Jaddl Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHUE, CIEIIEHHOE HACJIeI0BaHUE, COCTABIIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IPeJICKa3aHusI HAaCJIe0BAaHUs 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
COJIepKaHUsA, BKIIIOYAIOUIYIO IICEBJOHAYYHBIC 3HAHMS W3 PA3IMYHBIX HMCTOYHHKOB (CpEACTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepUalIbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE U YCTHBIE COOOIIEHHs, 0000IIas
Ouonornyeckyro HHGPOPMAMI0O W3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS yueOHOTO mpenmMeta «buonorus» ¢ 11 knacce nonxHbI
OTpaXkatTh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ W POJM OHOJOTMH B CHCTEME HAay4yHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOCKHBIX YUEHBIX-OUOJIIOTOB B pa3BUTHE
Ounonoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COIep)KaHue OMOJIOTHYECKUX TEPMUHOB U TIOHATHI: BHI, TIOMYJISIIHS,
reHo(OH/, DSBOJIOLMS, JBIXKYIIME CHUJIbl ((DaKkTOpbI) DBOJIOIUH, MPHUCTOCOOJICHHOCTh
OpPraHu3MOB, BHUA000pa30BaHHE, SKOJIOTHYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTbI, PeyLIeHTbI, LIeNN MUTaHUs, IKOJIOTHUecKas MupaMua, OMoreomneHos, ouochepa;

yMEHHE W3naratb Owuonorndeckue Teopun (dBomronmoHHas Teopust Y. JlapBuHa,
CHHTETHUYECKAsi TEOPHs SBOJIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M.
bapa, uepenoBaHus riaBHBIX HampaBiieHMH u mytell sBomtoruu A. H. CeseproBa, yueHus o
6uocdepe B. . BepHaackoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIIAJIETh METOJAaMH HAYYHOTO MO3HAHHWS B OMOJIOTWMHW: HAOIIOJCHWE W ONMHCAHUE
KUBBIX CHCTEM, TIPOIIECCOB H SIBJICHUH, OpraHW3alys W IPOBEJICHHE OHOJIOTHYECKOTO
HKCIIEPUMEHTA, BBIJBI)KEHUE THUIIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEAyEeMbIMU
BEJIMUMHAMHU, OOBSICHEHHWE TOMYYEHHBIX PpEe3yJIbTaTOB, HCIIOJIB30BAHHBIX HAYUYHBIX TMOHSATHUH,
TEOPH U 3aKOHOB, YMEHHE JIeTIaTh BBHIBOJIBI HA OCHOBAHHUH MOJTYYSHHBIX Pe3yJIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJOTHYECKUX OOBEKTOB: BUJIOB,
HOMYJISAUN, TMPOJYLUEHTOB, KOHCYMEHTOB, pEIYIEHTOB, OHOTeOlEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHus, MPHUCIIOCOOIEHHOCTH OPTaHM3MOB, JCUCTBHUS JKOJOTHYECKHX (DaKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB M TIOTOKA YHEPTUU B AKOCHCTEMAX, aHTPOTIOT€HHBIX N3MEHEHH B
HKOCHUCTEMAaxX CBOEH MECTHOCTH, KpPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX IIMKJIOB B
ouocdepe;

yMEHHE MPUMEHAThH MOJTy4YCHHbIE 3HAHUA N7 00BSCHEHUS OMOJIOTHUYECKUX MPOIIECCOB U
SIBIICHUH, 17151 IPUHATUS MPAKTUUYECKUX PEIIEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHust
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYXAIOIIUX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJICHHUSI B OKPYXAIOWIEH NPUPOIHONW cpeae, MOHMMaHHEe HEOOXOAMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
HPUPOJIOIONIL30BAHMS,

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

YMEHHE BBINOJIHATH JTa0OpAaTOPHBIE M NMPAaKTUYeCKUe paboThHl, COOMIOAATh MpaBHUiIa MpPU
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 NHCBMEHHBIE M YCTHBIC COOOLICHUS, 0000Imas
Ouonornyeckyro HMH(OPMALMIO M3 HECKOJbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/t Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
bubnunoreka [HOK
L bronoriit kak Hayka 2 05 https://m.edsi.ru/7f410292
2 J’KuBbie cucTeMbI M X OpraHu3aIus 1 bubmmoreia LIOK
https://m.edsoo.ru/7f41c292
bubnnorexa [HOK
3 XUMUYECKUI COCTaB U CTPOECHUE KIETKU 8 1 https://m.e dS(I)_f).ru 17§416292
4 JKusHenesTenbHOCTh KIIETKHU 6 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
5 PasMHOXEeHNE 1 MTHANBUAYAJIBbHOE 5 1 1 bubnnoreka [JOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢c292
5 HacnenctBeHHOCTh M1 UBMEHYMBOCTD 8 15 bubnuotexa [JOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 1 bubnnoreka [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
bubnnoreka [JOK
8 Peseperioe pews. [onosas .p. 1 1 https://m.edsi.ru/7f4lcz92
OBIIEE KOJIMYECTBO YACOB I10 34 3 4

[TPOI'PAMME



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

Kosun4vecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Ne i/mn Konrpoubusie IIpakTHueckue
NMPorpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 D 0 9 1 1
BOMOHHORHAT DHOTOTHA https://m.edsoo.ru/7f41cc74
5 BoO3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 1 05 bubnnorexa [HOK
3emie ' https://m.edsoo.ru/7f4lcc74
3 OpranusMel 1 OKpyrKaromias cpena 5 1 bubmmorexa [IOK
P py Hast cpea https://m.edsoo.ru/7f41cc74
4 Co00111eCcTBa ¥ 3KOJIOTMYECKUE CUCTEMBI 9 bubmmorexa [IOK
H https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
P 2 1
° C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
BIIEE KOJIMYECTBO YACOB I1
OBII] O CTBO CcO O 34 3 95

I[TPOT'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema ypoxa Bce  Konrpoabnble IIpakTruyeckue oOpa3zoBaTe/IbHbIE
n/n U3YyYeHUs
ro padoThI padoTbI pecypcbl
bu6mmoreka [IOK
1 bBuosorus B cucteMe HayK 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Mertoabl MO3HAHMS )KHBOU IMPUPOIBI.
IT 0 o]
2 «Iﬁiiggjziﬁﬂfz (;zipjl\leHx METOJIOB 1 05 bubmmorexa LIOK
P A ' https://m.eds00.ru/863e6122
P U3YYCHUH OMOJIOTUICCKUX
00BEKTOBY
3 buonornueckue cuCTeMbl, IPOLIECCH U 1 bubmuorexa [JOK
UX U3y4YCHHUE https://m.edso0.ru/863e6564
4 XumMuueckuii coctaB KiIeTku. Boga u 1 bu6mmoreka [IOK
MHHEPaIbHBIC COJIN https://m.eds00.ru/863e674e
bu6mmoreka [IOK
5 b .C 0 1
CATICH, LOCTAB 1 CTPOCHHE DEIROB https://m.edso0.ru/863e6b72
DepMeHTHl — OMOJIOTHYECKHE
| o T | o
) Y ' https://m.edso00.ru/863e6b72
aKTUBHOCTH ()EPMEHTOB (Ha MIpUMEpe
aMUJIa3bl WM KaTajaasbl)»
bubmuorexa [JOK
7 I 1
YTieBogeL. JIumzE https://m.eds00.ru/863e6870
bub OK
8 Hyxknennosbie kucinotsl. AT® 1 nommorexa L

https://m.edso0.ru/863e6d5c¢



https://m.edsoo.ru/863e6122
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
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

I/ICTOpI/ISI U MCTOAbI U3YUYCHHA KIICTKU.

bubmuoreka [JOK

o Knerounas reopus https://m.edso0.ru/863e6e88
10 Kierka kak 1eJ10CcTHas )KUBasi CHCTEMa

CTpoeHue 3yKapuoOTUYECKON KIIETKHU.

JlaGopaTtopHnast pabota No % «3ydenue BuGmorexa LOK

1 CTPOEHUS KJIETOK IzaCTeHI/m, JKMBOTHBIX, 05 https://m.eds00.ru/863e6ff0

rPUOOB H GAKTEpHH MO MHKPOCKONIOM https://m.edso0.ru/863e716¢
Ha TOTOBBIX MUKpOIIpErnapaTax u ux
OTIMCAaHUE»
12 OOMeH BeleCcTB MK META00IN3M bubmorexa [IOK
https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 ®doTtocuHTe3. XEMOCHHTE3 https://m.eds;f).ru/863e7098
bu6mmoreka [IOK
14 dmepretiriccinii 00men https://m.edsg).ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{enenue

15 | Tos dhatmoneare nmcos s rorer 05 Bumorexa LIOK
KOHHIKA KOPEIIIKa MyKA HA FOTOBEIX https://m.edsoo.ru/863e7dc4
MHUKpOIIpenaparax»

16 buocunTes 6enka. Peakius MaTpuyHOTro bubnuoreka [IOK
CHHTE3a https://m.eds00.ru/863e796e

17 Tpaucnsius — OuocuHTe3 Oenka bubmorexa HOK
https://m.edsoo.ru/863e796e

18 Hexnetounsie GopMbl )KU3HU — bubnnorexka [JOK

BHUPYCBI

https://m.edso0.ru/863e7540



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
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
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

bubmuoreka [JOK

19 DOopMBI pa3MHOKCHHSI OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
. bubmuorexa [JOK
20 Meiios https://m.edso0.ru/863e7f4a
OO06pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJ1eToK. OII0A0TBOPEHHUE.
21 Ha6opaTopHa§ pa6oI;a Ne 4 «M3yuenune 0.5 bubmorexa LIOK
https://m.eds00.ru/863e81b6
CTPOCHHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax»
22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB bubmmorexa LIOK
https://m.eds00.ru/863e8436
23 I'eneTnka — Hayka o bubnuoreka [IOK
HACJIEACTBEHHOCTH U U3MEHYHNBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJICAOBAHUS
24 HpI/ISHaKOII:. MOHOFI/I6pI/II;[HOC Bubmiorexa LIOK
https://m.eds00.ru/863e8878
CKpEIINBAHHE
UTHOPUIHOE CKpEIIMBaHUE. 3aKOH
25 fllesaBHI():Hi[qoro Hapan:szaHm bubmorexa [JOK
https://m.edso0.ru/863e89a4
MIPU3HAKOB
CuermnneHHOe HaclleJJOBaHUE MTPU3HAKOB.
JlaGopatopHas pabota Ne 5 «M3yuenue
pe3yNbTaTOB MOHOTUOPUIHOTO U bubmuorexa [JOK
26 0.5
JMTHOPUIHOTO CKPEIIUBAHUS Y https://m.eds00.ru/863e8c60
Jp030(¢UIIBI HA TOTOBBIX
MHUKPOIIpEnapaTax»
97 I'eneruka nona. HacnenoBanue bu6mmoreka [JOK

IMMPU3HAKOB, CHCIIJICHHLIX C I1OJIOM

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e81b6
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
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

N3menunBocTh. Henacnencreennas
M3MEHYHMBOCTh. JJaboparopHas pabota

Ne 6. 3yuenue MoauuKaimoOHHOM bu6mmoreka [IOK
28 1 0.5
U3MEHYHUBOCTH, [IOCTPOCHHUE https://m.edsoo.ru/863e8efe
BapHAIIMOHHOTO Psijia U BapHAILIMOHHOM
KPHUBOW»
HacnencrBennas n3MEHYMBOCTb.
29 JlaGopaTtopHnast pabora Ne 7. « AHanu3 1 05 bubmuorexa [JOK
MyTalui y 1po30(uibl Ha TOTOBBIX ' https://m.edso0.ru/863e8efe
MHUKpOIIpEnapaTax»
30 I'eneTrka yenoBeka 1 Bubnuorexa LIOK
https://m.eds00.ru/863e8d78
O06o01IeHne 110 TEME
31 «HacmencTBeHHOCTh B U3MEHUYHUBOCTD 1
opraau3mMoB» KoHTponbHas padboTa
32 Ceneknus Kak HayKa U IpoLece 1 bubmorexa HOK
https://m.edso0.ru/863e9214
33 MeTtoabl 1 JOCTHKEHUS CeJICKIIUU 1 bu6nmoreka [JOK
pacTeHuil 1 )KUBOTHBIX.buoTexHomOT NS https://m.edso0.ru/863e9214
bu6mmoreka [IOK
34 Tonosas koutposbias pagora 1 https://m.eds00.ru/863e9336
OBILIEE KOJIMYECTBO YACOB I10 34 4

ITPOTPAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIE HU(POBHIE

Ne Jara
w/n Tema ypoka Beero Konrpoabnsie IIpakTHueckue A — o0pa3oBaTe/bHbIC
padoTbI padoThbI pecypcbl

1 OBOJIIOLUS U METOILI €6 1 bub6nmoreka [IOK
U3YUYCHUS https://m.edsoo.ru/863ea20e

5 Uctopust pazsutus 1 bubmuorexa [IOK
IPEACTaBICHHI 00 3BOIOLUN https://m.eds00.ru/863e9570

3 MHUKPO3BOTIOIHSA 1 Bubmmorexa HOK

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

[Tomynsius Kak IeMeHTapHas
€IMHUILIAa BUJA U SBOJIIOLUH.

4 HZ;6OpI;T0pHI;H pabora ;9 1 1 0.5 brbmmorexa LIOK

https://m.edso0.ru/863e99c6

«CpaBHEHHE BUJIOB 110
MOp(}OIOrHuIecKOMy KPUTEPHIO»

5 JBroKyLIe cuisl (3J1EMEHTapHbIE 1 bubmuoteka [IOK
(baKTOpkI) IBOITOIMH https://m.edsoo.ru/863e9da4

5 EcrecTBenHsbIit 0TOOp U €ro 1 bubmuoreka [IOK
bopmbl https://m.edsoo.ru/863e9ed0
Pe3ynbpTatsl sBOIIONMN:
MPUCTIOCOOJIEHHOCTh OPIaHU3MOB
1 BUJ1I000pa3oBaHMeE.

7 JlaGopatopHnas pabota Ne 2 1 0.5 Bubmmorexa IOK

«Onucanue NpucrnocoOIeHHOCTH
OpraHusMa 1 €€ OTHOCUTEILHOIO
XapaxkTepa»

https://m.edso0.ru/863e9fde



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

Hamnpasnenus u nytu

bubnunoreka LIOK

8 MaKpPOIBOJIOIHH https://m.edso0.ru/863e9cle
9 HeoOpaTtumocTs 3BoOIIONNN
10 Uctopus xxu3nu Ha 3emiie U
METO/IbI €€ U3YUCHHUS
1 I'unoTe3bl NpOUCXOKACHUS Bu6mmoteka [JOK
’KU3HH Ha 3emiie https://m.eds00.ru/863ea5a6
Pazutue xu3Hu Ha 3emMJie 1o bubnuoreka [{OK
12
3paM | MepHoaaM https://m.edsoo.ru/863eatbe
OcCHOBHBIE 3TaIlbl BOTIOIUU
PaCTUTEIBLHOTO U KUBOTHOTO
13 mupa. [Ipaktudeckas padora Ne 1 05 bubnnoreka [JOK
«H3yueHne uckomaeMpIx https://m.edso0.ru/863ea8bc
OCTaTKOB PACTCHUH U )KMBOTHBIX
B KOJUTCKITHSIX)
14 CoBpeMeHHas cucrema bubnnorexa [JOK
OpPraHMYecKOro MHupa https://m.edso0.ru/863ea48e
15 DBOJTIOIHS YeTTOBEKA bubmuoreka [IOK
(aHTpOTIOTCHE3) https://m.edso0.ru/863eac2c
16 JIBmokyiue cuibl (pakTopsl) bubmmnoreka HOK
aHTpPOTIOTreHe3a https://m.edso0.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOIIOLIUN
YeJloBeKa
18 YenoBeueckue pacel U bu6muoreka [JOK
MIPUPO/IHBIE aaNTallK YeJIOBEKa https://m.edsoo.ru/863eaea2
PesepBHblit ypok. O60011eH1E TTO
19 TeMe «Bo3HUKHOBEHUE H

pa3BUTHE )XU3HU Ha 3eMIIe»



https://m.edsoo.ru/863e9c1e
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
https://m.edsoo.ru/863eaea2

20

DKOJIOrUs KaK HayKa

21

22

Cpenpl oOuTaHus u
9KOJIOTHYECKUE (PAKTOPHI

AOGuoTtnveckue HakTophbI.
JlaGopaTopHas padota Ne 3.
«Mopdodomnoruueckue
0CcOOEHHOCTH pacTeHui u3
Pa3HBIX MECT OOUTAHUSY.
Jlaboparopuas padota Ne 4.
«BrnustHue cBera Ha pOCT U
pa3BUTHE YEPCHKOB KOJICYCa

0.5

bubnunoreka LIOK
https://m.edso0.ru/863eafec

bubnunorexa LIOK
https://m.edso0.ru/863eb10e

23

24

25

buotnueckue hakrops

DKOJIOTUYECKUE XapaKTEePUCTUKHI
nomyssun. [Ipaktudeckas
pabota Ne 2 «IToacuér
MJIOTHOCTH TTOMYJISIIMA Pa3HBIX
BHJIOB PaCTECHUIN»

Coo0bmiecTBa OpraHu3MOB —
OMOIIeHO3

0.5

bubnunoreka LIOK
https://m.eds00.ru/863eb348

bubnmorexa [IOK
https://m.eds00.ru/863eb46a

26

DKOJIOTHYECKHUE CUCTEMBI
(9KOCHCTEMBI)

bubmmoteka IIOK
https://m.eds00.ru/863eb46a

27

OCHOBHBIE TOKA3aTEN
IKOCUCTEMBI. DKOJIOTHUYECKHUE

nupaMuibl. CBONCTBA SKOCHUCTEM.

Cykueccus

but6mmorexa [IOK
https://m.edso0.ru/863eb5fa

28
29

HpI/IpO,[[HBIe 9KOCHUCTEMbI

AHTpOHOFCHHHC 9KOCHCTCMbI



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

30 buocdepa — rnobanpHas 1 Bu6muoteka [JOK
HKOCHCTEMA 3eMJIH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubmmoreka [JOK
ouochepsr https://m.eds00.ru/863ebd16
32 UYenoseuecTBo B Onochepe 3eMiaun 1
33 CocymiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
4eJI0BEYeCTBa https://m.edsoo.ru/863ebale
O060611eH1Ee TeMbl «Co00I1IeECTBA U
34 IKOJIOTHYECKUE CUCTEMBD) 1
KonTponbnas padora
OBILIEE KOJIMYECTBO YACOB I10 34 95

[TPOTPAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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