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IHHOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTMHM TEOPETUYECKYIO OCHOBY IS
onpeneneHusl MOAXOAOB K (OPMUPOBAHUIO COJIEp)KaHUS Y4eOHOro MpeaMera
«buonorus» cocraBuiaM: KoHUenTyaneHble mnojoxenus DPIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIeH, COAEp)KaHUA, pe3yJlbTaTOB OOydeHUs U
TpeOOBaHMIA K YPOBHIO MOJATOTOBKHY BBITYCKHUKOB, TIOJIOKEHHS 00 OOIIMX LIENAX U
OPUHIMIAX, XapaKTePU3YIOLUIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHEro
obmiero oOpa3oBanusi B Poccuiickoit @Denepainuy, a TakKe TMOJOXKEHUS O
cnenuduke OMooruu, e€ 3Ha4YeHUH B MO3HAHUU KUBOM MPHUPOJABI U 00ECTICUeHUU
CYILLIECTBOBAHMS YeJIOBeUecKoro oobmiectBa. COracHO Ha3BaHHBIM IOJIOXKEHUSM,
ornpe/ereHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuosnoruu Ja€T TpelNCTaBlIeHHEe O IelsaX, 00 oOuei
CTpareruu OOydYeHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIONIUXCS CpEACTBAMU
yueOHOro mnpeamera «buonorus», oOmnpeAenser o00sA3aTeIbHOE MPEAMETHOE
colepKaHUe, €ro CTPYKTypy, paclpeiesieHhe MO pa3ienaM W TeMaMm,
PEKOMEHIyEMYIO TOCJIEI0BATEIbHOCTh N3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4€ToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€M, JIOTHKU 0OpPa30BaTEIHLHOTO
poluecca, BO3paCTHbIX 0COOEHHOCTEN 00yUYaroInXCsl.

B mnporpamme mo OHONOTMHM Tak)Ke YUYMTHIBAIOTCS TpeOOBaHUS K
MJIAHUPYEMBIM JTMYHOCTHBIM, METANpPEeIMETHBIM M TIPSAMETHBIM pPE3yJIbTaTaMm
o0yueHuss B (QOpPMHpPOBAHMH OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIHHOM
NEeATeIIbHOCTH/YU4eOHbIX JEeUCTBUH OOYYarolIUXCsS IO OCBOCHHMIO COJICPIKAHUS
OHMOJI0rHYecKOro o0pa3zoBaHusl.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIi YPOBEHb) peain30BaH
MPUHIUI TMPEEMCTBEHHOCTH B M3Yy4YeHMHM OuWoOJIorMM, Oyiaroapsi 4yemy B HeEH
MPOCMATPUBACTCS HANPaBJICHHOCTh HA PpAa3BUTHE 3HAHUN, CBS3aHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpHEHTAIUN JIMYHOCTH, SKOJIOTUYECKOTO MBIIIJIEHHUS, TIPEACTABICHUIA O 3JI0POBOM
oOpasze XM3HU U OEpEeKHBIM OTHOUIEHHWEM K OKpY’KaloIled NpUpPOJHON cpeje.
[ToaTOMy Hapsny ¢ U3yd4eHHEM OOIIEeOMOIIOrMYeCKUX TEOPU, a TaKKe 3HAaHUU O
CTPOCHHUH >KMBBIX CUCTEM Pa3HOTO paHTa W CYNIHOCTH OCHOBHBIX IIPOTEKAIOIINX B
HUX TPOIIECCOB B IMpOorpamMMe Mo OHOJOTHUU YJIEJICHO BHUMAHHE HCIIOIh30BAHUIO
MOJTYYCHHBIX 3HAHWUW B MMOBCEIHEBHOW >KU3HU JJISI PEIICHUS TPUKIAIHBIX 33/1a4, B
TOM 4YHCle: TPO(QUIAKTUKMA HACIEACTBEHHBIX 3a00JIEBAaHUM 4YeNOBEKa, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBaHUSI, 000CHOBaHHUS AKOJIOTMYECKU
IIEJIECO00PAa3HOTO TIOBEACHUS B OKPYXKAIOMIEH MPUPOTHOW cpene, aHaiusa
BIIUSIHUSI XO3SWCTBEHHOU IEATEIHPHOCTH YEIOBEKa HA COCTOSHUE TPHUPOIAHBIX H
MCKYCCTBEHHBIX PKOCHUCTEM. Y CUJICHUE BHUMAHUS K TIPUKJIAHON HAMPABIECHHOCTH
yueOHoro npeamera «bUonorus» MpoJUKTOBAHO HEOOXOJUMOCTBIO OOecreyeHust



YCIIOBUH JIJIsl pEIICHUs OJTHOM M3 aKTyaJIbHBIX 3a]a4 IMIKOJbHOTO OMOJIOTHYECKOTO
oOpa3zoBaHus, KoTopasi Tmpenanoiaraer (QGopMupoBaHue Yy O0O0yYarOIIUXCS
CIIOCOOHOCTH  aIaTUPOBATHCA K HW3MEHEHHUSM JUHAMUYHO pPa3BUBAIOIIETOCS
COBPEMEHHOT'O MUpA.

buonorust Ha ypoBHE cpenHero oOIero 00pa3oBaHUs 3aHUMAET BAXKHOE
mecto. OHa oOecneunBaeT (POPMHUPOBAHHE Yy OOYHAIOIIMXCS NPEICTaBICHUN O
Hay4YHOU KapTUHE MUpaA, paclIupseT U 0000IIaeT 3HaHUS O KUBOW MPUPOLE, €€
OTJINYUTEINIBHBIX NPHU3HAKAaX — YPOBHEBOM OPraHU3alMM WU JBOJIIOLHH, CO3MAET
yCIIOBUS  JJIsi:  TO3HAHUS  3aKOHOB  JKUBOM  MPUPOIbI,  (OPMHUPOBAHUS
(GYHKIMOHATBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M Oe3omacHoro ooOpasa
KU3HH, YKOJIOTMYECKOT0 MBILIUICHHS], IEHHOCTHOTO OTHOIIECHHS K KUBOW MPUPOJIE
U YEJIOBEKY.

bonbiioe 3HaueHre OMOJIOTUSI UMEET TAKXKE JJI PEHICHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeIHero  oOmero oOpa3oBaHMs,  COLUAIM3ALUU
oOyuatomuxcs. M3yuenune 6uonorun odecrednBaeT yciaoBUs i (GOPMUPOBAHUS
MHTEJUICKTYaJIbHBIX, KOMMYHHMKAallUOHHBIX M  HWH(OPMAIIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIBTYpbl, CIOCOOCTBYET HHTErpaldyd OHOJOTMYECKHX 3HAHUU C
IOPEICTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, PU3UKU, XUMUHU
u reorpadpuu. Ha3zBaHHbIE NOJOKEHUS O NMpEeAHA3HAUYEHUU Y4YEOHOTO IpenMeTa
«buonorus» coOCTaBUJIM OCHOBY Uil ONPEICNICHUS NOAXOAOB K OTOOpY H
CTPYKTYPUPOBAHHUIO €r0 COJEPXkKAaHWs, NPEACTABICHHOIO B MpOorpamme Mo
ounonoruu.

Otb60p coxepkanus yueOHOro mpeamera «buosorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C MO3ULMUI KYyJIbTypOCOOOpPA3HOIO IMOJAXO0Ja, B COOTBETCTBUU C
KOTOPbIM OOy4Yaromuecs: JOJDKHBI OCBOMTH 3HAHUS W YMEHHMs, 3HAUMMble MJIs
dbopmupoBaHus 00IIEH KyJbTYphl, OMNpPEACIAIONINE aJeKBATHOE TOBEJCHUE
YyeJjloBeKa B OKpY’Karolled MPUPOAHOM cpelie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TPaKTHUeCKoN aestenbHOCTH. Ocoboe MECTO B 3TOM cucTeMe 3HaHWN
3aHUMAIOT 3JIEMEHTHI COAEPKaHUs, KOTOPbIE CIy’KaT OCHOBOM Uit (P OPMUPOBAHUS
IIPEICTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE Mupa |
[EHHOCTHBIX  OpPHEHTAIUSX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TIyMaHW3alUu
OMOI0rHYecKOro o0pa3oBaHusl.

CTpykTypupoBaHHe cOAepX)aHUs y4yeOHOro Marepuajga B IMpOrpamMme IO
OMOJOTHM OCYILECTBICHO € Y4YE€TOM NPUOPUTETHOTO 3HAYEHHs] 3HAHUU 00
OTIMYUTEIBHBIX OCOOEHHOCTSX KUBOM MPHUPOABI, O €€ YPOBHEBOW OpraHuU3allu U
ABOJIIOIMU. B COOTBETCTBUM C ATUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICTIEHBI CIICIYIOIINE COJAEpKATEIbHbIE JIMHUU: «bHonorus kak Hayka. MeTozasl
HAy4yHOTO To3HaHMs», «Kierka xak Ouonornueckas cucreMay, «OpraHusM Kak



ouonoruyeckas cucrema»n, «Cucrema ¥ MHOrooOpasue OpPraHMUYeCKOro MHUpPay,
«IBOJIOIMS KUBOU PUPOAB», « IKOCUCTEMBI U MIPUCYIIINE UM 3aKOHOMEPHOCTHY.

[lenr u3ydyenust yueOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJIaJIcHUE  OOYyYaIOIUMHUCSA  3HAaHUSMHU O  CTPYKTYpHO-(PYHKIIMOHATBHOU
OpraHM3allii JKUBBIX CHCTEM pa3HOrO0 paHra ¢ NPUOOpETEeHHE YMEHHM
MCIIOJIb30BaTh 3TU 3HAHUA AJI TPAMOTHBIX JCHCTBHI B OTHOIIEHMH OOBEKTOB
YKUBOU MPUPOJIbI U PEIICHUS PA3TUYHbBIX )KU3HEHHBIX MPOOIIEM.

Jloctmxenne 1enu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
ypOBHE 00€creunBaeTCs peleHUEM CIIeAYIOIINX 3a/1a4:

OCBOEHHE OOYYAIOUTUMUCS CHCTEMbl 3HAHUN O OHMOJOTHYECKHX TEOpHSX,
YUCHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIyKaIlluX OCHOBOMU
Uit OPMUPOBAHUSL NPENCTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/aX HAay4YHOIO MO3HAHMS, CTPOEHUU, MHOT00Opa3uu U OCOOCHHOCTSX >KHBBIX
CUCTEM PA3HOTO YPOBHSI OpraHU3AIMH, BBIJAIONIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y OOy4YalOIIMXCA IMO3HABATEIbHBIX, MHTEIUICKTYaIbHBIX U
TBOPUYECKUX CIOCOOHOCTEW B MPOLECCE aHaldu3a JAaHHBIX O MYyTSIX Pa3BUTHS B
OMOJIOTUM HAyYHBIX B3IJISOB, WAEH W TOAXOMOB K HM3YyYEHUIO JKUBBIX CHUCTEM
Pa3HOTO YPOBHSI OpraHU3aIUY;

CTAaHOBJICHME Yy OOydYarommxcss oOOmer KyJabTypbl, (YHKIIMOHAIHLHOM
IPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBSACHATH M OIICHUBATH SBICHUS OKPYKAIOUIETO
MHpa JKHBOW TPUPOJLI HA OCHOBAaHWW 3HAHWA W OMNbBITA, TOJYYCHHBIX TPU
M3yYEeHUU OMOJIOTHH;

dbopmupoBaHre y OOy4YalOMIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHMM B TMPAKTHUYECKOW JEATEIHLHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJOTUN U arpoOHOTEXHOJIOTHIA,

BOCIIUTaHUE YOEXKIAEHHOCTH B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM KUBOU
PUPOJIbI, HEOOXOTUMOCTU OEPEIKHOTO OTHOIIECHHUS K HEM, COOJIOICHUS STUYECKUX
HOPM TIPU TIPOBEICHUN OMOJIOTHYECKUX UCCIIEIOBAHUMH;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHWUW JUISI TIOBBIMICHUS YPOBHS
AKOJIOTUYECKOM KYJIbTYPHI, 11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B MOBCEIHEBHOM JKU3HU IS
OLICHKH IOCJEICTBUI CBOEH AESITENIbHOCTH M0 OTHOLIEHHUIO K OKPY KaloIIel cpene,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHWE W COONIOACHHE Mep NPOPUIAKTUKI
3a00JIeBaHU.

B cucreme cpeanero oo6miero oopazoBaHusi yueOHbIN nipeamer «buomorusy,
U3y4yaeMblii Ha 6a30BOM ypOBHE, SIBJIIETCA 00513aT€IbHBIM YYEOHBIM MPEAMETOM.



Jlst m3ydennst 6nosoruu Ha 6a30BOM YPOBHE CPEHETr0 00111ero o0pa3oBaHus
oTBOoAMTCS 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henenmto), B 11 kiacce — 34
yaca (1 gac B Hefento).



COILEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. BuoJiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIIECTBEHHBIMU, TEXHUYECKUMH U
APYTHUMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, ICTETUKON U MPABOM.
Pons Ouonorum B (POpMUPOBAHMM COBPEMEHHOW HAy4YHOW KapTHUHBI MUpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTo1bl TO3HAHUS KMBOW TIPUPOBI (HAOIIOEHUE, SKCIIEPUMEHT, ONTMCAaHUE,
U3MEpeHue, KiIaccupuKalus, MOJCTUPOBaHUE, CTaTHUCTHYecKass 00paboTka
JTAHHBIX).

JlemoHCTpanuu:

[Toptpetst: Y. Japun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

[Ipaktnueckass pabora Ne 1. «Jcnosb3oBaHWE pa3IUYHBIX METOAOB IpPHU
M3Y4YEHUHU OMOJOTMYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M MX OPraHU3aMSL.

Kusble cuctembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: Ouonoruu. Orianune
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CBoiicTBa OMOCHCTEM U MX pazHOOOpa3ue. YPOBHU OpraHU3aIud OUOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHbIM, TKAHEBbIM, OPraHU3MEHHbBIN, MOMYJIAIUMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeoIeHOTUYECKUIT), OMOChEpHBIi.

JlemoHCTpaumu:

Tabnuibl 1 cxembl: «OCHOBHBIE IPU3HAKH KU3HNY, « Y POBHH OpPTaHU3AIUU
KUBOU MPUPOIBD.

O6opynoBanue: Mojieas MoJiekyinsl JIHK.

Tema 3. XuMunueckuii COCTaB U CTPOEHUE KIETKHU.

XUMHUYECKAN COCTaB KIETKU. XHUMHUYECKHE DJJIEMEHTHI: MaKPOIJIEMEHTHI,
MHKpPO3JIeMEeHThI. Boia 1 MuHEpaibHbIE BELIECTBA.

OyHKIMM BOABI U MHHEpaAJIbHBIX BelIeCTB B kieTke. [lomnepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u ctpoeHre OETKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEIIKOB.
HezaMeHnnmble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y pPOBHU
CTPYKTYpbl O€IKOBOM MOJIEKYyJbl (TIepBUYHAsl, BTOpPHUYHAs, TpETUYHAs U
YeTBEpPTUYHASl CTPYKTypa). XHUMHYECKHUE CBOilcTBa OenkoB. buonornueckue
byHKIIUU OEKOB.



depmenTsl — Owosnormyeckue Karanuzatopel. CrTpoeHue depmeHTa:
aKTUBHBIA TEHTp, cyOcTpaTHas crnenupuyHocTh. KodepmeHnTbl. ButamuHbl
OTnuuust PepMEHTOB OT HEOPTAaHUYECKUX KaTaIN3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpu003a),
aucaxapuiel - (caxaposa, JaKTo3a) M - mojucaxapuibl  (Kpaxmaj, TJUKOIeEH,
1esutoo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlumuner:  Tpuraunepuasl, Qochomunuasl, crepounsl. [ MapodUIBHO-
ruapodoOHble  cBOWcTBA. buomormueckwe QyHkmum gunugoB. CpaBHEHHE
yIIEBOAOB, OCJIKOB U JIMIHUIOB KaK UCTOUHUKOB YHEPTUHU.

HykneunoBesie xkucinotrsl: JIHK u PHK. Hykneotuast — MoHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenune u pyukuuu JJHK. Ctpoenne u ¢pynkiuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIUH.

[utonorus — Hayka o kieTke. KineTtounas Teopust — mpumMep B3aUMOJICHCTBUS
uaen u (pakToB B HAYYHOM MO3HAHUU. METO/ bl U3YUEHUS KICTKHU.

Knerka kak menoctHas s>kuBas cucrtema. OOmme NpU3HAKK —KIIETOK:
3aMKHyTasi HapyxHasi mMeMOpana, mosiekynbl JIHK kak renermyeckuid ammapar,
CUCTEMa CUHTE3a OelKa.

Tumnbl KJIETOK: JyKapuoTHUecKas U mpokapuotuyeckas. (OCOOEHHOCTH
CTpOEHHUS MpoKapuoThyeckon kieTku. Kierounas crtenka Oakrtepuil. CTpoeHue
AYKApUOTHYECKON KJIeTKH. (OCHOBHBIC OTJIMYHUS PACTUTEIBHOM, >KUBOTHOM H
rpUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOUYHAsl CTEHKA, TJIMKOKAJIUKC, UX
¢ynkuuu. [Inazmarnueckas meMOpana, e€ cBoiicTBa U pyHkuuu. Llutonnazma u eé
opranounbl. OnHomeMOpanHbie opraHownabl kieTku: JIIC, ammapar I'onbmaxwu,
nu3ocoMbl. [lomyaBTOHOMHBIE OPTaHOWIBI KIETKHA: MUTOXOHJIPUU, IUIACTHUJIBI.
[Tpoucxoxaenre MUTOXOHIpUUH W TacTul. Buabl mmactun. HememOpanHbie
OpraHoOWJbl KJETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, IEHTPUOJH, PECHUYKH,
KryTUKUA. OYHKIIUU OpPraHOUI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHsiid 1ieHTp KieTku. CTpoeHue siipa: siaepHas 000J0YKa,
KapHoIuiazMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCTIOPT BEIIECTB B KJIETKE.

JlemoHCTpauuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBanu, M. IlIneitnen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammel:  «Pacripenenenue XMMHUYECKHX  OJJIEMEHTOB B HEXKHBOU
npupojie», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOECH.

Tabmuubr n cxemsl: «lleprogudeckas TaOiauIla XUMHYECKUX DJIEMEHTOBY,
«CTpoeHne MoJIeKyIbl BoJbl», «buocuntes 6enkay, «CTpoeHrne MoeKybl Oenkay,
«Ctpoenue pepmenta», «Hyknennosbie kucnotsl. JJHK», «CTpoeHne MonekyJbl



ATO», «CTpoeHre dyKapuOTHUECKOU KIIETKH», «CTpOeHUE KUBOTHOU KIIETKWY,
«CTpoeHue pacTUTEIbHON KIeTKn», «CTpoeHHE NPOKAPUOTHYECKON KIETKWY,
«CTpoeHue sapa KIETKI», « Y TIeBOIb, «JIumuasn».

OOopynioBaHHEe: CBETOBOM MHMKPOCKON, OOOpPYJOBaHUE I MPOBEICHUA
HAOJIOICHUM, W3MEPEHMM, HKCIIEPUMEHTOB, MUKpOIpPENaparbl pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble 1 NpaKTH4YecKue padoThl:

JlaGopatopnas pabora Ne 1. «M3yueHune KaTaJIUTUYECKOH aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl WU KaTajasbl)».

JlaGopatopHass pabota Ne 2. «M3yyeHHe CTpOEHHUS KIETOK pacTeHUi,
KUBOTHBIX U OaKTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M X
OIHCAHUE.

Tema 4. ’KuzHeneATeJIbHOCTH KJIETKH.

OOMeH BellecTB, Wi MEeTadomM3M. ACCUMUIIAIUSA (TUTACTUYECKUN OOMEH) U
JTUCCUMUJISIIUS  (SHEPTeTUYECKHii OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
Merabosin3ma. Pojib 3aKOHOB COXpaHEHHs BEIIECTB U SHEPrUM B MOHUMAHUU
MeTaboIn3Ma.

Tunel oOMeHa BemecTB: aBTOTpOodHBIN U reTepoTpodHblil. Poib pepmenTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas u TemHOBas ¢a3sl (orocuHTe3a. Peakiuu
dboTocunTeza. DPphekTuBHOCTH (OTOCUHTE3a. 3HAUCHUE (POTOCHUHTE3a ISl KU3HU
Ha 3emiie. BiausHue yciioBuil cpeabl Ha (OTOCHUHTE3 M CIIOCOOBI MOBBIMICHUS! €T0
IPOJYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOINE OaKTepuH. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMIie.

OHepreTudeckuii oOMeH B KJeTKe. PaciiernsieHue BelecTB, BBIJIEICHHUE U
AKKyMYJMpPOBAaHHE DHEPruu B KJIETKE. OTamlbl 3HEPreTHYecKoro oOMeHa.
I'mukonus. bpoxkenune u ero Buibl. KuciopoaHoe OKHCIIEHHE, WM KIETOYHOE
JbIXaHUE. OkucnurenbHoe dbochopunupoBanue. O HEeKTUBHOCTH
SHEPIreTUICCKOr0 OOMEHa.

Peaknmm wmatpuuyHoro cumHTe3a. ['eHermueckas wuHbopmamus u JHK.
Peanuzauus reHetmyeckod MHPOpMalnuU B KJIETKE. ['@HETUYECKHM KOJ M €ro
cBoiicTBa. Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnauus — OuocunTes
Oenka. Otambl TpaHchaanuu. KoaupoBanwe aMHUHOKHCIOT. Pons pubocom B
OounocuHTe3e OenKa.

Hexknerounsie ¢hopmbl sxu3Hu — BUpychl. ctopust oTkpeiTus BupycoB (/. 1.
NBanoBckuit). OCOOEHHOCTH CTPOEHHMSI W KU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepnodaru. bone3Hn pacTeHuid, >KMBOTHBIX M YEIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc nmmynonedunuta denoreka (BHUY) — Bo3Oyaurens CIIN/a.



OOpatHast ~ TpaHCKpUNIMs,  peBepraza W uHTerpasza.  lIpodunaktuka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JIEBAHUIM.

JdemoHcTpaumu:

[Toptpetsr: H. K. Konbnos, . U. iBanosckui, K. A. Tumupsizes.

Tabmuubl 1 cxeMbl: «Tumbl muTaHusy, «MeTtabomusm», «MHUTOXOHAPHUS,
«JHepreTuyeckuit ooOMen», «Xmoporiacty, «Potocuntes», «Ctpoenue JIHKY,
«Ctpoenue u GyHKUHOHUPOBaHUE TreHay, «CuHTe3 0enkay, «I eHeTudecKkud Komy,
«Bupycsi», «bakrepuodarn», «Ctpoenue u xu3HeHHbIH nuki Bupyca CIIM/a,
Oakrepuodaray, «Pemmxkarus JTHK.

Oo0opynoBanue: moaenu-anmivkanuu «Yasoenue IHK u tpanckpunmmsy,
«buocuntes 6enka», «CTpoeHue KIETKn», Mojiesb cTpyKTyphl JIHK.

Tema 5. PazmHoKeHHe U HHAUBUIYAJIbHOE PA3BUTHE OPTraHNU3MOB.

KinerouHblii MUK, WX SKU3HEHHBIM 1Mk KieTku. MHTepdaza u MUTO3.
[Ipomieccrl, mpotekaromue B uHTepdaze. Perumkanus — peakuuss MaTpuyHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIA HabOp — KapUOTHIIL.
JnTmon HbIN U TAIUIOMJHBIA  XPOMOCOMHBIE Ha0OPBI. XpoMaTusl.
[uTonornuyeckue OCHOBbI PA3MHOXKEHUS W HMHAUBUAYAIBHOTO  Pa3BUTHS
OpPraHu3MOB.

Henenue knetku — muto3. Craaum murtosa. lIpoueccel, npoucxoasmue Ha
PAa3HBIX CTAAUSIX MUTO3a. BUOJIOrMYECKUI CMBICIT MUTO3A.

[Iporpammupyemast rubenb KIETKH — arorTo3.

dopMbI pa3MHOKEHHSI OPraHU3MOB: Oecroyioe U 1mosioBoe. Bunbl 6ecmnosnoro
Pa3sMHOXEHUA: JEJIEHWE HAJABOE, II0OYKOBAHWUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHUE. VICKycCTBEHHOE KIIOHHMPOBAHUE
OPTraHU3MOB, €0 3HAYEHUE JIJI CEJICKIINU.

[TonoBoe pasMHOXKEHUE, €r0 OTIIMYUSI OT OECTIOJIOTO.

Meiio3. Cranuun meito3a. Ilpouecchl, MPOUCXOAIIME HA CTaAusX MeKo3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOIOrMYecKUid CMBICT H
3HAYCHHE MEN03a.

['amerorenes — mporecc o0Opa3oBaHUS TOJOBBIX KIETOK y JKUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKH U sIMYHUKH. OOpa3oBaHUE M Pa3BUTHUE IOJIOBBIX
KJIETOK — TameT (CrepMaTo30ujl, SIMIEKIIeTKa) — CIepMaToreHe3 W OBOIEHE3.
OCOOEHHOCTH CTPOCHUSI SIMIICKIETOK W CrepMaro3ousoB. OrmiioI0TBOPEHUE.
[Taprenorenes.

WunuBunyanbHoe pa3BuTHe (OHTOTeHe3). OMOpHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtanbl SMOPUOHAIBHOTO PAa3BUTHUSA Yy TMO3BOHOYHBIX YKUBOTHBIX:
npoOsieHue, racTpyisiius, opraHorese3. IloctaomOpuoHanbHOE pazBuTHe. THUIBI
NOCTAMOPHOHAIIBHOTO PAa3BUTHS: MPsAMOE, HempsiMoe (JMYMHO4YHOE). BnusHue



Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKIEHHBIC
YpPOZICTBA.

Poct u pazButue pacteHuil. OHTOreHE3 IIBETKOBOTO PACTECHHUSI: CTPOCHHUE
CEMEHU, CTAINU PA3BUTHSL.

JleMoHcTpanUm:

Tabmuubl u cxeMmbl: «DOpMBI pPa3MHOXKEHHSI OpPraHU3MOBY», «JIBoiiHOE
OIUIOJIOTBOPEHME Y IIBETKOBBIX pAaCTEHU», «BereraTtuBHOEe pa3MHOXKEHHE
pacteHui», «Jlenenue kieTku OakTepuil», «CTpoeHHE TOJOBBIX KIIETOKY,
«Ctpoenue xpomocoMbl», «Knetounsii ki, «Pemmukanus JTHK», «Muto3y,
«Menosz», «IIpsmoe u HenpsaMoe pa3BuTue», «l'amerorenes y MIeKONUTAaIOMNX U
yenoBeka», « OCHOBHBIE CTaIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHUKPOIPENAPATHI «Cnepmato30usl
MJICKOITUTAIOWIETOY, «SUIEKIeTKa MIIEKOMUTAIOMETO», «KapuoKknHe3 B KIIETKax
KOpEUIKa JIyKa», MarHuTHas MOJEJb-alIUIMKalus «J/leeHne KIeTKW», MOJEINb
JIHK, monenp meTada3zHoit XpOMOCOMBI.

JlaGopaTopHble M NpaKTH4YeCKHe PadoThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHUMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENAPATAX).

JlaGopatopuas pabota Ne 4. «M3ydeHue CTpPOCHHUS MOJOBBIX KJIETOK Ha
TOTOBBIX MHKpOMpenaparaxj».

Tema 6. HacsieicTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuky. Mcropus pa3Butus reHeTukd. Pos nuronoruu
U OMOpPUOJIOTUM B CTAaHOBJICHHHM TE€HETUKHU. BKiaa poccHilCKUX M 3apyOeHBIX
y4€HBIX B pa3BUTHUE TEHETUKU. MeToapl TeHeTHKH (THOPUIOIOTUYECKUM,
LUTOTEHETUYECKHUM, MOJEKYISIpHO-TeHeTHYeCKuil). (OCHOBHBIE T'€HETHYECKHE
NoHsATUA. ['eHeTHYeCKas CUMBOJIMKA, UCTIOJIb3yeMasi B CXEMaX CKPEUIMBAHUM.

3aKOHOMEpPHOCTH HAacJIeI0BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE I'. Menaenem.
MoHorubpumHoe CKpelmMBaHWe. 3aKOH €AMHOO0Opa3usi THUOPHUIIOB TEPBOTO
nokojieHus. IIpaBuno JOMUHUpPOBaHMs. 3aKOH paCIICIUICHUS TMPU3HAKOB.
I'unoresa ynuctoTel ramet. [10JIHOE M HEMOTHOE IOMUHUPOBAHUE.

JurubpuaHoe  ckpenMBaHue. 3aKOH  HE3aBUCHUMOIO  HacJeIO0BaHUs
npu3HakoB.  [lUTOreHeTHMYECKHEe  OCHOBBI  JTUTHOPUAHOTO  CKpPEIIMBAHUS.
AHanu3upymoliee ckpenpanue. Mcnonp3oBannue aHaaIu3upyromero CKpemBanus
TUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuemienHoe HacneioBaHue nmpusHakoB. Pabora T. Moprana 1o
CLETUICHHOMY HACJIEJIOBaHMIO FeHOB. HapylieHue cuerieHusi reHOB B pe3yJibTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasi TEOpHUs HACIEACTBEHHOCTH. | €HETUUECKHE KapThI.



['enetuka mosna. XpoMOCOMHOE OMNpEAECHUE Moyia. AYTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHole M TreTeporameTHble opraHu3Mbl. HacnegoBaHue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BUJIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIIEICTBEHHASI.
Ponp  cpempl B HEHACIENCTBEHHOM  M3MEHUMBOCTU.  XapaKTEPUCTHKA
MOAU(PUKAITMOHHOW U3MEHYMBOCTU. BapualioHHbIi ps M BapuallMOHHAS KPUBAs.
Hopma peakumu npusHaka. KonndecTBEHHbIE M Kauye€CTBEHHBIE NMPU3HAKK M HX
HOopMa peakiuu. CBoicTBa MOIU(PUKATMOHHON U3MEHYMBOCTH.

HacnencrBeHHasi, wiM TE€HOTUIIMYECKas, HW3MEHYUMBOCTh. KomMOMHaTHBHas
U3MEHUYMBOCTb. Meio3 U TMOJOBOM TMpOIECC — OCHOBA KOMOMHATHBHOU
M3MEHYMBOCTH. MyTanmoHHasi U3MEHYMBOCTh. Kiaccuukanus MyTauuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U NpUYMHBI MyTaluii. MyTareHHble (pakTopsbl.
3aKOH rOMOJIOTMYECKHX PSAIOB B HaciencTBeHHoM n3menunsoctu H. . Basuiiosa.

BHesnepHas HacIeACTBEHHOCTh U U3MEHYUBOCTb.

I'enernka yenoseka. Kaprnotun dyenoBeka. OCHOBHBIE METOJBI TI'€HETHKHU
YeJIOBEKa: TCHCATOTHICCKIM, OJIM3HEI[OBBIM, IMTONCHETUUCCKI, OMOXUMHUYCCKHIA,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE OIIPENIECIICHHE TEHOTHIIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, I'CHOTUIIMPOBAHUE, B TOM YKCIIE C IIOMOIIBIO
[1[1P-ananu3a. HacneactBeHHble 3a00Jj€BaHUSl YENOBEKA: TI'€HHbIE OO0JE3HHU,
0OJIe3HH C HACIEACTBEHHON MpPeapaclosoKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckne M TeHepaTuBHble MyTanuu. CTBOJIOBBIE KIETKH. [IpuHIMIEBI
3I0pOBOr0 00pa3a *KU3HHU, AUArHOCTUKU, MPO(PUIAKTUKU U JICYCHHS] TEHETUYECKUX
Oone3Heil. MeauKo-reHeTUYeCKoe KOHCYJIbTUPOBaHUE. 3HAYCHHE MEIUIIMHCKOU
I€HETUKHU B NMPEAOTBPALIEHUH U JICUEHUU TeHETHYECKUX 3a00JI€BaHN YEI0BEKa.

JlemoHCcTpanuu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBuos.

Tabmuubr  u  cxembl:  «MOHOTMOpUAHOE  CKpEIIMBAaHHME UM €ro
LIUTOTEHETUYECKAs] OCHOBa», «3aKOH pAaCIIEIUIEHUS W €ro IUTOreHEeTUYecKas
OCHOBa», «3aKOH  YHUCTOTBl  TrameT», «JurubpumHoe  CKpelmBaHHE»,
«IuTonornueckue OCHOBBI JTUTHOPHTHOTO CKPEILIUBAHUSY, «Meio3sy,
«B3aumonencTBue  aJIENbHBIX TE€HOB», «l'€HEeTMUeCKMe KapThl PAaCTECHHU,
KUBOTHBIX M YEJOBEKa», «l'€HeTHKa Mona», «3aKOHOMEPHOCTH HaCJIEIOBaHMS,
CLEINICHHOIO0 ¢ Imoiom», «KapHOTHIIBI 4YeloBeKa W KUBOTHBIX», «Buasl
M3MEHYUBOCTHY», «MoaudukalnoHHas W3MEHYUBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTuka rpymni KpoBu», « MyTallmoHHasi ”3MEHYHUBOCTH.

OOopynoBanue: Mojenu-ammIuKau «MOHOTHOPUIHOE CKpEIIMBAHUE,
«HenonHoe nmomuuupoBanue», «JluruOpunnoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKOII W MHKpompemnapaTr «J[po3oduna» (Hopma, myTtanuu
(GbopMBI KPBUILEB M OKPACKH Tela), repdapuit «I opox moceBHOM».

JlaGopaTopHble 1 NpaKTH4YecKue padoThbl:

JlabopaTtopHas pabota Ne 5. «M3yuenue pe3yabTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBaHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOTIPETapaTax.

JlabopaTtopHas pabota Ne 6. «3ydenrne MoauUKaITMOHHOW N3MEHIUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsIIa U BAPUALMOHHON KPHUBOW».

JlabopaTtopHas padota Ne 7. «AHanu3 myTanuil y apo30(uiibl Ha TOTOBBIX
MUKpOIIpENapaTax».

[Mpaktuyeckass pabora Ne 2. «CocraBieHMe U aHadU3 POJOCIOBHBIX
YEJIOBEKa».

Tema 7. Cenexuusi opranuzmMoB. OCHOBbI 0MOTEXHOJIOTHH.

Cenekuus Kak HayKa U MPOLECC. 3apOKICHUE CEJIEKIUU U JTOMECTHUKALHUS.
Yyenue H. UW. BaBunoBa 0 1eHTpax TMNPOUCXOXKIACHUS W MHOrooOpasus
KYyJIbTYpHBIX pacTeHUM. LIEHTpBhl MPOUCXOKACHUA AOMAIIHUX XKUBOTHBIX. CoOpT,
II0PO/1a, IITAMM.

CoBpeMeHHbIE METObI CeleKIUU. MacCoBBI U MHAMBUIYAIbHBINA OTOOPHI B
CEJIEKIIMM PACTEHMH M KUBOTHBIX. OIlEHKa 3KcTepbepa. bIM3KOpoACTBEHHOE
CKpeluBaHue — HUHOpuauHr. Yucras nuHusA. CKpelnMBaHUE YHUCTBIX JIMHUM.
['eteposuc, wnu rubpunHas cuia. HepoJacTBeHHOE CKpelBaHUuE — ayTOPUJIMHT.
Otnanénnas rtubpuauzanus u e€ ycrnexu. VCKycCTBEHHBIM MyTareHes u
MOJyYEHUE TIOJUIUIONJIOB. JIOCTMIKEHUSI CENEeKUUH PACTEHUW, >KUBOTHBIX U
MHKPOOPTaHU3MOB.

buoTtexHonorus kak oOTpaciib MPOU3BOJCTBA. ['€HHAs WHXKEHEpUs. OTallbl
co3nanusi pexomOuHaHTHOM JIHK wu Tpancrennsix opranusmoB. Krierounas
uHxeHepus. Kietounsle KyJlbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KnonupoBanue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SUCTBEHHBIX OPraHU3MOB.

Okosiornueckue W dtuyeckue  npobnembl. MO —  reHeTuuecku
MOAU(PULIUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersi: H. U. BaBuios, . B. Muuypun, I'. /I. Kapneuenko, M. .
HBaHoB.

Tabmuubl 1 cxembl: Kapta «lIeHTpbl MNPOUCXOXKIAEHUS M MHOroo0paszus
KYyJIbTYPHBIX pacTeHuin», «Ilopoabl JOMAIIHUX KUBOTHBIX», «CopTa KyJlIbTYPHBIX
pactenmity, «Otnanéunas rudbpuauzanus», «PadoTe akagemuka M. @. MBanosay,
«lomunnonnusa», «OO0bekThl OuorexHonorun», «Kierounsle KylabTypbl U
KJIOHUPOBaHHE», « KOHCTpynpOBaHUE U IEPEHOC T€HOB, XPOMOCOM).

O6opyaoBaHue: MyJISDKU TUIOZ0B U KOPHETIIIONOB AUKUX (DOPM U KyJIbTYPHBIX
COpPTOB pacTeHuid, repoapuit «CelbCKOX035IIICTBEHHBIE PACTEHUS.



JlaGopaTopHble 1 NpaKTH4YecKue padoThl:

Okckypeusi «OCHOBHBIE METOABI M JIOCTUXKEHHUSI CEJEKIUH PAaCTEHUN U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIHIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATENILHBIN ~ y4acTOK, B TEIUIMYHOE XO35HCTBO, J1abOpaToOpuio
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIMOHHAS OMOJIOTHS.

[Ipennochulku BO3HUKHOBEHUS SBOJIOIMOHHOW TEOPUU. OBOJIIOIMOHHAS
Teopust U €€ MecTo B Onosioruu. BiusiHUE 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHUE
OMOJIOTHH U JPYTUX HAYK.

CBuzerensctBa  HBOMIONUU. [laleOHTOIOTHYECKHE:  ITOCIEN0BATEIBHOCTD
MOSIBJIEHUS BHJIOB B MAJCOHTOJIOIMYECKOW JIETOMHUCH, NEPEXOJHbIE (DOPMBIL.
buoreorpadguueckue: cxoacTBo U paznuure ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M paziuyusi 3MOPUOHOB pa3HBIX BHJIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIE, AHAJIOTUYHBIE,
pYJUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIpHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTEeH y BCEX
OpraHU3MOB.

OpomononHas teopuss Y. JlapBuna. IIpeAnochUIKM BO3HUKHOBEHUS
JapBUHM3Ma. J[BWXKyllMe CHJIbI 3BOJIONUM BUJIOB 1o JlapBuHYy (M30BITOYHOE
Pa3MHOXEHUE INPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEAEIEHHAsT W3MEHUYUBOCTD,
00pb0a 3a CyIecCTBOBaHUE, €CTECTBEHHBI OTOOD).

Cunrernueckas Teopust 300U (CTI) u €€ 0OCHOBHBIE MMOJOKEHUS.

MuxkposBosrorus. [lomynsnus kak eAMHUIA BUAA U SBOIIOLHUN.

JBrkymue cuiibl ((pakTopbl) PBOJIONMKA BUAOB B Mpupojae. MyTallmoOHHBINA
npolecc U KOMOMHATHBHAs HM3MEHYMBOCTh. [lomyNslIMOHHBIE BOJHBI U Jpeild
reHoB. M30Is1us 1 MUTpalus.

EctecTBeHHbIil 0TOOp — HampaBistommi ¢aktop 3Bosouuu. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCTh OpPraHU3MOB Kak pe3ylbTaT 3Bomonuu. llpumeps
MPUCTIOCOOJICHUM Y OpraHu3MOB. ApoMop(03bl U UMO0AATI TALIUH.

Bun wu BugooOpazoBanue. Kputepun Buma. OcHOBHble  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakposBomonus.  DopMbl  3BOJIOLUMU:  (UIETHYECKasA, JUBEpreHTHas,
KOHBEpTeHTHas, napauienbHas. HeoOpaTuMocTh 3BOIOLUY.

[Ipoucxox1eHne OT HecleUHaaIu3UpOBaHHBIX NpeakoB. [Iporpeccupyromas
crnenuanu3anrs. AJanTUBHAS paguanusl.

JleMoHCTpauuu:



[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkenb, @. Mromnep, A. H. Ceepiios.
Tabmus! 1 cxembl: «Pa3BUTHe OpraHMYECKOro MUpa Ha 3emie», «3apoAbIIn

MMO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Dopmbl  OOppOBI 32
CylLIECTBOBaHHE», «EcTecTBEHHBIM 0TOOpP», «MHOroo0pasue COpToB PacTEHUI»,
«MHorooOpa3ue  mopos  KuUBOTHbIX»,  «[lomymsmuwm»,  «MyTauuoHHas

U3MEHUUBOCTBY», «ApoMopdosbdy, «Manoamantamumy», «OO0mas aereHepanus,
«/IBmkymue cuibl 3Boirounn», «Kapra-cxema wmapmipyra myremectBus Y.
Hapeunay, «bopnba 3a cymiectBoBanue», «lIpucmocoOIEHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHue), « IKOIOTUYECKOE BUAOOOPA30BAHUE.

O6opynoBaHue: KOJUIEKIIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKpPAaCKH,
Ha0oOp IJIOAOB U ceMsH, KoJulekuus «IIpumepbl 3alllUTHBIX MPUCTIOCOOTICHUN Y
KUBOTHBIX», MOJieNIb «OCHOBHBIC HAIPABICHUS BOIIOIUNY», 00bEMHAST MOJECIb
«CTpoeHue TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpadguueckass kapta wMwupa, kowiekiusa «DopMbl COXpaHHOCTH
WCKOIAEMBbIX JKUBOTHBIX MW pacTeHui», ™oaenb ammmkanua «llepekpéct
XpOMOCOM», BIaXHble npenapatbl «Pa3Butue Hacekomoro», «Pa3Burue
JSATYIIKWY, MUKponpenapat «Jpo3zoduna» (Hopma, MmyTtaruu GoOpMbl KPBUIBEB U
OKpacKu Teja).

JlaGopaTopHble M NpaKTH4YeCKHe PadoThbI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOrHIECKOMY
KPUTEPHIO».

JlaGoparopnas pabora Ne 2. «Onucanve mpUCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOIO XapAKTEPA.

Tema 2. Bo3HnKkHOBeHHe U pa3BUTHeE :KM3HU Ha 3eMute.

JloHayuHbIE TPENCTABICHHUS O 3apOXXACHUM >KU3HHW. HaydHble rUmoressl
BO3HUKHOBEHHUSI KU3HU Ha 3emiie: a0uoreHe3 W TMaHCIepMHs. XuMHUUYecKas
ABOJIIONMS. AOMOTEHHBIM CHUHTE3 OPraHUYECKUX BEIIECTB W3 HEOPraHWYECKHUX.
DKCIEepUMEHTAIbHOE MOATBEPKACHNE XUMUYECKOW HBOTIOINH. HauanbHbIE HTambl
ouonornuecko sBomronuu. ['mmoreza PHK-mupa. ®@opmupoBanne memMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE NPOTOKIETKU. [IepBble KIETKM M UX SBOJIIOLHUS.
®opMHUpPOBaHNE OCHOBHBIX T'PYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie mo spam U nepuojam. Karapxein. Apxeickas u
npotepo3oiickas dpbl. [laneosoiickas spa U €€ mnepuoOAbl: KEMOPHUICKUH,
OPIOBUKCKUH, CHITYPUUCKUN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3030HCKas 3pa U €€ NMEPUOIbl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaiiHo3olickas 9pa ®W €€ MNepuoibl: MAJIEOT€HOBBIA, HEOTCHOBBIM,
AHTPONOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTMYeCKUX mnpoueccoB. OCHOBHBIE 3Tarbl
HBOJIIOIMU PACTUTENBHOIO M S>KMBOTHOTO MHpa. Apomopdo3bl y pacTeHUl u
XKUBOTHBIX. [l0siBIIEHHE, pacUBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

CucreMa OpPraHMYECcKOTO MHpa KaK OTpakeHHe »3BoionuMd. (OCHOBHBIE
CUCTEMAaTHYECKHE IPYIIbI OPraHU3MOB.

OBoJIOLHA YesoBeKa. AHTPOIOJIOTHs KaK Hayka. Pa3Buthe npecTaBieHnuid o
MIPOUCXOXKJICHUH YeJoBeKa. MeToapl HM3ydeHHsl aHTpororeHe3a. CxoacTBa u
pa3INyus YeJIOBEKa U KUBOTHBIX. CHUCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomorene3a.  HacnenctBenHas
U3MEHUMBOCTb M  €CTECTBEHHBbIH o0TOOp. OOIecTBeHHbIH 00pa3 KHU3HH,
M3rOTOBJICHUE OPYIUH TpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaIMM W BETBH 3BOJIOLMU YEIOBEKA: aBCTPAIONUTEKH, UeroBek
yMenblid, YenmoBek npsAMOXonsmini, YeloBeK HeaHAepTalbCKuh, YeloBek
pa3ymHblii. HaxoIku HCKONaeMbIX OCTaTKOB, BpeMsl CYLIECTBOBaHMs, 00JacTb
pacnpocTpaHeHusi, 00bEM IOJIOBHOI'O MO3ra, 00pa3 )KU3HH, OPYAHSL.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  E€BPONEOUIHAs
(eBpaswmiickasi),  HErpo-aBCTpaJioWJHAs  (PKBATOpUAJIbHAS),  MOHTOJIOUHAS
(a3maTcko-aMepuKaHCKasg).  UYepTbl  NPUCHOCOOJIEHHOCTH  IpeICTaBUTENEH
YEJIOBEUECKUX pac K YCIOBUSIM CYIIECTBOBaHUA. ENMHCTBO YEJIOBEYECKUX pac.
Kputuka pacusma.

JlemoHCTpauuu:

[Toptpersr: ®. Pemu, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpn, Y.
JlapBuH.

Tabmuipl u cxemul: «Bo3uukHoBenne CojHEYHON cHCTEeMbI», «Pa3BuTie
opraHuyeckoro  mupa», «PacturenpHas  kietka», <«KuBOTHas  KJIETKay,
«IIpokapuoTnueckass kierka», «COBpeMEHHas CHCTEMa OpPTraHWYECKOIO MHpPay,
«CpaBHEHHE AHATOMHYECKHX YEPT CTPOCHMS YEJIOBEKa U YeJIOBEKOOOpa3HBIX
o0e3bsiH», «OCHOBHBIE MeCTa MAaJCOHTOJOTMYECKUX  HAXOJOK  TMPEIKOB
COBPEMEHHOIO 4YEJOBEKa», «JllpeBHenmme moam», «/peBHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeToBeYeCKHUEe pachDy.

O6opynoBanue:  Mysiku  «lIpoucxoxkneHue — yenoBekay  (OHOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPONa, HeaHJepTaliblla, KPOMAHBOHIIA), CJENKU WIA
U300pKEHHUS KAaMEHHBIX OpYJIud MEepBOOBITHOTO YeJOBEKa (KaMHU-YOIIEpPHI,
pyOuna, ckpebna), TEOXpOHOJOTHYEcKas Tabnmuia, KoJleKuus «DopMbl
COXPAHHOCTH MCKOMAEMbIX )KUBOTHBIX U PACTEHUI.

JlaGopaTopHble M NpaKTHYeCKHe PadoThI:

[Tpaktrueckast pabora Ne 1. «3yuenne nckonmaemMbix OCTaTKOB PacCTCHUN U
KUBOTHBIX B KOJIJICKIIUSIX).



OKCKypcHsl «IBOJIOLHS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HaYYHBIN WM KpaeBeIUeCKUN My3eil).

Tema 3. Opranuszmsl U OKpYKawUIas cpeaa.

DKOJIOrHs KaKk HayKa. 3aaud ¥ pa3aeibl 3KOJOTHH. METOIbl IKOJIOTMYECKUX
UCCIIENOBAaHUN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, MOYBEHHA,
BHYTPHUOPraHU3MEHHAsI.

Oxonoruueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abuoTtuyeckre, OWOTHUYECKHE U aHTPOIOreHHble. JIeHCTBUE HKOJIOTUYECKUX
(hakTOpOB Ha OPTAHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEPATypa, BIAXHOCTb. DOTONEPHOIU3M.
[IpucnocoOneHusi OpraHu3MOB K  JACUCTBUIO  aOMOTHMYECKUX  (PAKTOPOB.
buonornyeckue puTMsl.

buotnueckue (bakTophI. Buner OMOTHUYECKUX B3aUMOJICCTBUM:
KOHKYpPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero ¢gopmel. [lapazutusm, koomnepanus,
MyTyajJu3M, KOMMEHCAJINW3M (KBapTHUPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIU3M,
HeWTpanu3M. 3HayeHWe OMOTUYECKUX B3aUMOJEHCTBUI JJIsi CYIIECTBOBAHUS
OpPraHU3MOB B IPUPOJIHBIX COOOILIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU nomyjasauuu. OCHOBHBIE I1OKAa3aTEIH
NOMYJISUUU: YHUCIEHHOCTh, IIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
murpanus. J[nHaMuka YuCI€HHOCTU MOMYJISIIUU U €€ PEryJIALus.

JlemoHCcTpanuu:

[Toptpetsi: A. 'ymbonbar, K. ®@. Pynbe, O. ['ekkerns.

Tabmuubl u cxemsl: kapta «[Ipupognsie 30Hb1 3emim», «Cpeabl oOUTaHUS
opranuzmoBy», «®Potonepuoausm», «llonmynsaunm», «3aKOHOMEPHOCTH poOCTa
YUCJICHHOCTHU MOMYJSUK UHDY30puu-TyPenbkny, «[lumesrie enm.

JlabGopaTopHblie 1 NpaKkTH4YecKue padoThbl:

JlaGoparopnas pabota Ne 3. «Mopdosioruueckne 0COOEHHOCTH pacTEHUM U3
Pa3HBIX MECT OOUTAHH.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktuueckas padora Ne 2. «IToacuér mIOTHOCTH MOMYJISIIIUN pa3HbIX BUOB
pACTEHUIN.

Tema 4. Coo0111ecTBA M DKOJIOTHYeCKHEe CHCTEMBI.

Coo0miecTBOo opraHuzMoB — OuoieHo3. CTpyKTypsl OHMOIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momuHanTel. CBsi3m B
OuoILIEHO3E.

DKoyioruueckue cucteMbl (d9kocuctembl). IlonstTue 00 »sKkocucremMe u
ouoreoneHo3e. @DYHKIMOHANIbHBIE KOMIIOHEHTBI SKOCHUCTEMBI: MPOAYLEHTHI,



KOHCYMEHTHI, pelylleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckue (muieBble) YPOBHU OKOCUCTEMBI. [lulieBbie LeNMM U CETH.
OcHOBHBIE TIOKA3aTeNM SKOCHUCTEMBbI: Oumomacca, NPOAYKIHUA. DKOJIOTHYECKUE
nUpaMubl: TPOAYKUHU, YHCICHHOCTH, Ouomacchl. CBONCTBA 3IKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISALMS, pa3BuTue. CyKIEecCHs..

[IpupogHbIe PKOCUCTEMBI. DKOCHCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOTO
WJIM IIHPOKOJIMCTBEHHOIO JIeCa.

AHTpPONIOTrE€HHBIE  3KOCHCTEMBI.  ATPO’KOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonoruueckoe u X0341iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopaszHooOpasue kak ¢akrtop ycroiumBocTH dKocucteM. CoxpaHeHUe
OMOJIOTUYECKOTO pa3Ho00pasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o Ouocdepe. I'panuiipl, cocTaB U CTPYKTypa
ouocdepnl. Kuboe BemectBo U ero ¢yHkiuu. OcobeHHocTH Ouocdepbl Kak
rJ100aNbHOM JKOCUCTEMBI. J[MHaMuueckoe paBHOBecMe M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOreOXMMHUYECKUE ITUKIIBI JIEMEHTOB (yriepoja,
azota). 30HATbHOCTH Orocheprl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emian. AHTPOIIOreHHbIE U3MEHEHUs B Ouocdepe.
['o6asibHbBIE KOJIOTUYECKHE TPOOIIEMBI.

CocyiiecTBOBaHUE MPUPOABI u YEJI0OBEUECTBA. CoxpaHnenue
O0ropa3Ho00pa3us Kak OCHOBA YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBLHOTO
yOpaBlieHUs] TPUPOJHBIMU pecypcaMd M HUX HUCHoJb3oBaHue. JlocTuxeHus
OMOJIOTHUY 1 OXpaHa MPUPOJIbI.

JlemoHCcTpaumu:

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

Tabnuuel u cxemsl: «lluiessie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmectBay, «llenu nuTanusy, «IKOJOTUYECKAS MHUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IMUPOKOJIMCTBEHHOTO Jiecay, « IKOCUCTeMa
XBOMHOTO  Jieca», «buorneHo3 Bomoémay», «ArpoueHos», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JICWCTBUS Ha MNpUpPOAY», «Baxueumume HCTOUYHUKH
3arpsi3HEHMs] BO3JlyXa W TPYHTOBBIX Bo», «[louBa — BakHeMIIash cOCTaBIISAIOIIAS
ounocdepo», «DakTopel gerpaganuu nousy», «llapHukoBbiit 3@dekT», «DakTophl
pPaIMoOaKTUBHOIO 3arpsisHeHus Ouocdeprl», «OOmas cTpykrypa Ouochepn,
«Pacnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBIM dKpaH OHOCPHepbI»,
«Kpyrosopot yriepona B 6uocdepe», «KpyroBopoT a3ota B mprpoae».

O6opynoBanue: Mojenb-anIuMKaIus « TUunmudabie OMOIIEHO3bD», TepOapuit
«PacrturenbHble cOOOIIECTBaY, KOJUIEKINH «bHOLIeH03Y, «Bpeaurenu BaxKHEUIINX
CEJIbCKOXO3SIUCTBEHHBIX  KYJbTYp», TIepOapuu UM KOJJIEKIIMM pAcCTEHUH W
KUBOTHBIX, MPUHAJICKAIINE K Pa3HbIM SKOJIOTMYECKUM TPyMNIiaM OJHOTO BHJA,



Kpacnas xuura Poccuiickoit ®enepanuu, U300paK€HUS OXPAHSIEMBIX BHIOB
pacTeHu! U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [IPOI'PAMMBI 11O
BMOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHNMA

Cormacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUSA K PE3YJIbTaTaM
OCBOCHMs  OOyyaloUIMMHUCA HPOrpaMM  CpPEJHEero oouero oOpa3oBaHHUSA:
JUYHOCTHBIM, METAIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JTHYHOCTHBIX PE3YJHTATOB OCBOCHHUS MpeaMeTa «bhonorusp
BBIJICJICHBI CJIEAYIONINE COCTABJISIOIINE: OCO3HAHWE O0YYaIOIMMUCS POCCHHCKON
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH
U CaMOOINpEJeICHUI0, HaJIMYhe€ MOTHUBAllMU K OOy4YeHUIO  OMOJIOTHH,
LIeJICHANPABJICHHOE Pa3BUTHUE BHYTPEHHUX YOEKJIECHHM JMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M HMCTOPUUYECKUX TPAAMIUN Pa3BUTHS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOCH
JNEATEIbHOCTH I[IEHHOCTHO-CMBICTIOBBIMM YCTAHOBKAMH, MPUCYIIUMHU CHCTEME
OMOJIOTUYECKOTO0  00pa30BaHMs, HAJIMYME HSKOJOTMYECKOrO0 IMPaBOCO3HAHUA,
CITOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIC TIJIaHBI.

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHUS Ipeamera «buonorus TOCTUTAKOTCS B
€IUHCTBE Y4YeOHOM © BOCHHUTATEIBLHON JESATEILHOCTH B COOTBETCTBHH C
TPAIULIMOHHBIMA POCCUMCKUMHU COLUOKYJIBTYPHBIMU, UCTOPUUECKUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, TMPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEJICHUSI W CIHOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHHUS, CaMOBOCIIUTAHHUS H
CaMOpPa3BUTHsI, PA3BUTHUS BHYTPEHHEW TMO3WUIMA JIMYHOCTH, IATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY W MPABOIOPSAJIKY, YEIOBEKY TPyAa U CTapUIEMy MOKOJICHUIO,
B3aMMHOI'0 YBAXKCHUS, OEPEKHOT0 OTHOUIEHUS] K KYJIbTYPHOMY HACIEIUIO H
TPaAULHSIM MHOTOHALMOHAIBLHOTO Hapoja Poccuitckon denepauunu, MpUpole U
OKpYXaruieu cpene.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHUS ydeOHOTro Tmpeameta «buomorus»
JIOJDKHBI OTpakaTh TOTOBHOCTh U CLIOCOOHOCTH O0YYAIOIIUXCSl PYKOBOICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3WIMEN JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAllUW, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIINX
TPaAUIIMOHHBIM IICHHOCTSM POCCHMCKOTO OOIIeCTBa, pacIIupeHUe >KU3HESHHOTO
OIBITA W OMbITA AEATEIBHOCTH B MPOIECCE PEaAM3alMi OCHOBHBIX HAIIPABJICHUMN
BOCHHUTATEIIHLHOM JICATSIILHOCTH, B TOM YHCJIC B YaCTH:

1) rpa:ka1aHCcKOro BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00yYaIOIIETOCs] KaK aKTUBHOTO U

OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIECTRA;



OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHAa U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYeOHBIX W TMMO3HABATEIIBHBIX 3a7a4, BHITTOJHCHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENSITh COOCTBEHHYIO TMO3MIMI0 [0 OTHOLIEHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMO/JICUCTBUS JTIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJHEHHS
y4eOHBIX, TO3HABATEIbHBIX U HCCIEIOBATENbCKUX 3a7a4, YBAKUTEIHHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB NPHU OOCYXICHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOM JACSITEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTH POCCHICKOU rpaXJaHCKOU WJICHTUYHOCTH,
MaTpuoOTU3Ma, YBaXKEHUS K CBOEMY HApoOay, YYBCTBa OTBETCTBEHHOCTH TMEPE.l
Pomuuou, ropmoctn 3a cBOM Kpal, CBOXO PoauHy, CBOWM S3BIK M KYJIBTYPY,
MPOIIIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K NMPUPOJIHOMY HACIEAUIO U MAMSATHUKAM IIPUPO/IbI,
TOCTUXKEeHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IE;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAHOBJICHHE W
pa3BuUTHE OWMOJOTHM, TOHUMAHUS 3HAYCHHUS OWOJIOTUM B TIO3HAHUHM 3aKOHOB
IPUPOJIBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOTO 00I1IeCTBA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3ammTe OtedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO ITOBEICHMUS;

CIIOCOOHOCTh OIEGHUBATh CUTYAIlMI0O U MPUHUMATh OCO3HAHHBIC PEIISHUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U 1IEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJIUTEIISIM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHATUSA LIEHHOCTEM CEMEWHOW JKU3HHM B COOTBETCTBUHM C
TpaauuusMu HapooB Poccuu;

4) 3¢TeTHYECKOT0 BOCIIMTAHHA:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIOYAsi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUH;



MOHMMAHHUE 3MOLIMOHAIIBHOTO BO3JICUCTBUS KUBOW MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMJICHUE
IPOSBIISITH KAUeCTBA TBOPUECKOM JIMYHOCTH;

5) ¢usmyeckoro BocnuTaHHA, GOPMHPOBAHMS KYJIbTYPbI 310POBbSI W
IMOIMOHAIBHOTO 0J1ArONOTyYHs:

MOHMMAaHUE U pealu3alusi 3J0pOBOro M 0Oe3omacHOro o0pasza KU3HU
(3mopoBOE  TUTaHWE, COONIOACHHE TUTMEHMYECKMX MpPaBWII W HOPM,
cOQIaHCUPOBAHHBIM pPEXUM 3aHATHH U OTAbIXa, peryjsipHas Quanyeckas
aKTUBHOCTb), OEpPENKHOTO0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOUIICHUS K
CcOOCTBEHHOMY (U3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE I1EHHOCTU TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€301acHOro MOBEICHHS B CUTYalUsX, YTPOKAIOIINUX 3J0OPOBbIO U KU3HU JIIOJIEH;

OCO3HAHHME MOCIEJACTBUN W HEMPUATHS BPEAHBIX MPUBBIUEK (yHOTpeOIeHUS
AJIKOTOJIs, HAPKOTUKOB, KYpEHUS);

6) TPy10BOT0 BOCTIUTAHUS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MAacTEPCTBA, TPYI0IIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTMYECKOM W COIMATIbHOMU
HaIlPaBJIEHHOCTH, CIIOCOOHOCTh MHULMUPOBATh, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHATH TAKYIO JEATEIbHOCTD;

HWHTEpEC K pa3uyHbIM cdepam mpodhecCHOHATBHONU JeATEIbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  pealrn30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUIO W CamMOOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEU KU3HU,

7) IKOJIOrHYECKOr0 BOCIIUTAHUSI:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYLIECTBOBAHNUS;

MOBBIIIICHWE YPOBHS OKOJOTMYECKOM KYJIbTYphl: MPUOOPETEHUE OIbITa
IJAHUPOBAHMSI TIOCTYNIKOB M OLIEHKA WX BO3MOXKHBIX IOCIEICTBUI  JJIs
OKpYXKarouen cpepl;

OCO3HAaHHWE TJI00aTBHOr0 XapakTepa KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU HM3YYEHUH OHOJOTUU
3HAHUST W YMEHUS TPU PEHICHHH TPoO0JeM, CBS3aHHBIX C PalMOHATHHBIM
MPUPOJIONIONIL30BaHUEM  (COOMIOZIEHUE TpaBWUJI  TOBEACHUS B NIPUPOJIE,
HaIpaBJICHHBIX Ha COXpaHEHHWE paBHOBECHS B DKOCHCTEMax, OXpaHy BHJIOB,
AKOCHUCTEM, OHOChEpHI);



AKTUBHOE  HEMNPHUITUE JIEWCTBUM, NPUHOCIIIMX BpEd  OKPYXKAKOLIEH
OPUPOAHON cpejie, YMEHHE MPOTHO3MPOBATH HEOJIArOMPUSITHBIE 3KOJIOTHMYECKHE
NOCJEACTBUSA MPEAPUHUMAEMBIX IEUCTBUIN U MPENOTBpALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOrO0 MBIIUIEHUS, SIKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEeATEIIbHOCTH JKOJIOTHYECKOHN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMM B MO3HABATEIIbHOM, KOMMYHUKATUBHOW W COLHAAIBHOMN
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTHYECKOMN JESITENBHOCTH 3KOJIOTHYECKON
HaIIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsS HAyKHU M OOILECTBEHHOW NPAaKTHKH, OCHOBAHHOTO Ha AMAJIOre
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPULICHCTBOBAHUE SI3BIKOBOM M YHWTATEIbCKOM KyJBTYpPbl KaK CpEICTBa
B3aMMO/JICHCTBUS MEKY JIFOJAbMH U MIO3HAHUS MUDA;

NOHMMaHUE crneun@uKy OHONOTMM Kak HayKH, OCO3HaHUS €€ poju B
(opMUPOBAaHMU PAIMOHATBHOIO HAYYHOI'O MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO
MPEACTABICHHUS] 00 OKpPYXAIOIEM MHUpPE KaK O €JUHCTBE MPUPOJIbI, YEIOBEKa U
oOlecTBa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW W peuIeHuu MpodieM
COXPaHEHUS IIPUPOHOIO PAaBHOBECHS,

yOexkAEHHOCTh B 3HAYMMOCTH OMOJOTMM Ui COBPEMEHHOM LMBUIN3ALUU:
oOecrieyeHnss HOBOTO YPOBHSI Pa3BUTHSI MEIWLIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHNOCOOHBIX pElaThb pPECypCHbIE NPOOJEeMbl  Pa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTeil BbIXOAA U3 TJIOOATBHBIX dKOJOTUYECKHX MPOOJIeM U
o0ecrieyeHus  Mepexoja K  yYCTOMYMBOMY  Pa3BUTHIO,  PALMOHAIBHOMY
UCIIOJIb30BAaHUIO MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHHH OHOJOTMYECKHX 3HAaHUH B IEJsIX
NOBBILICHUSI OOIIeW KyJIbTYpbl, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, Kak
COCTaBHOW 4acTH (PYHKIIMOHAIHHOW TPAMOTHOCTH O0ydYaromuxcs, GopMupyemMon
pU U3y4eHUH OMOJIOTHH;

MMOHMMAHUE CYIIHOCTH METOJOB IMO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH HCIIOJIb30BaTh IOJy4YyaeMble 3HAHUS [UJIs aHalu3a |
OOBACHEHHUSI SIBJICHUN OKPYXAIOIIEr0 MUpa U MPOUCXOIAIIUX B HEM M3MEHEHUH,
yMeHHE JejlaTh OOOCHOBAHHbBIE 3aKIIOUYEHHS Ha OCHOBE HAay4dHbIX (aKTOB U
VMMEIOLIUXCS JAHHBIX C LENbIO MTOJYyYEeHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYaLIUSX;

OCO3HAaHHUE LIEHHOCTH HAyYHOW JAEATEIbHOCTH, TOTOBHOCTb OCYUIECTBIATH
IIPOEKTHYIO U UCCIEN0BATEIBCKYIO AEATEIBHOCTh HHIANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIOCOOHOCTh K  HENpPEphIBHOMY  0Opa3oBaHUIO |
caM000pa30BaHUIO0, K AKTHBHOMY IOJYYEHHUIO HOBBIX 3HaHM 1O OWOJIOTUH B
COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJ/IbTATBI

MertanpenMeTHble pe3ybTaThl OCBOCHHS y4eOHOro mpenmera «buosnorus»
BKJIIOYAIOT: 3HA4YUMble g (OPMHUPOBAHUS MHPOBO33PEHUS OOyYaAIOMIMXCA
MEXKIUCIUIUTMHAPHBIE (MEXKIPEAMETHBIE) OOIIEHAYYHbIE MOHSATHUS, OTPAXKAIOIIHE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHENU(PUKY METONOB ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPIUs, SIBICHUE, IPOILIECC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UccleloBaHue,  HaOOJIeHHe, HU3MEpPEHUEe, OKCHEPUMEHT U JIPYTUX),
YHUBEpCaJIbHbIE Yy4eOHBbIC JEHUCTBUSI (IO3HABATENIbHBIE, KOMMYHUKATHBHEIE,

PEryJISTUBHBIE), o0ecreynBaroIme (dbopmHpoBaHUE (yHKIHOHATBHOM
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIIMM OOy4aroluxcs, CIOCOOHOCTh
00yJarommxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCHUIIIMHAPHBIE,

MUpPOBO33PEHUYECKHE 3HAHUS M  YHUBEpCaJbHble Yy4YeOHbIE JCHCTBUSA B
ITI03HABATEIIbHOW U COLUAIIBHOW MPAKTHUKE.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHMSI MPOrPaMMbl CPEIHET0 OOIIEro
00pa3oBaHUsI TIOJDKHBI OTPaXkKaTh:

Osianenue YHHMBepCAJIbHbIMH yueOHBIMU NMO3HABATEJILHBIMU
AEeUCTBUSIMM:

1) 6a30BbIe JOrHYECKHE TeiicTBUA:

CaMOCTOATENLHO  (OPMYJIMpPOBATH W aKTyaIM3UpoOBaTh  MpodIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MNP OCBOCHUU 3HAHUN NPUEMBI JIOTMYECKOIO MBIIUICHUS
(ananuza, cUHTE3a, CpaBHEHMS, Kilaccu(ukanuu, 0000IIEeHHS ), pACKPBIBATH CMBICIT
OMOJIOTUYECKUX TOHSTHI (BBIACISATh UX XapaKTepHbIE MPU3HAKH, YCTAHABIMBATH
CBSI3U C JIPYTUMH TOHATHUSAMM );

ONpENeNATh LEeNu ACATEIbHOCTH, 3ajaBasi MHapameTpbl U KPUTEPUU UX
JTOCTUKEHHUS, COOTHOCUTD PE3YIbTATHI ACSATEILHOCTU C MTOCTABIICHHBIMHU LIEJISIMU;

HCITIOJIb30BaTh OMOJIOTUYECKUE TOHATHUS TSl O0OBsICHEHUS (DAKTOB U SIBJICHUI
YKABOU IIPUPOJBI,

CTPOUTH JIOTMUECKHUE PACCYyXJICHUS (MHAYKTUBHbBIC, JCAYKTHUBHbBIC, TIO
AHaJIOTHH), BBISIBISATh 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS B PACCMATPUBAEMBIX
SBJICHHSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/IEJIbHbBIE cpeacTtea  IA IIPEICTABIICHUS
CYILIECTBEHHBIX CBSI3€M U OTHOIICHUHA B M3Y4aeMbIX OMOJIOrMYECKUX OOBEKTaxX, a



TaKKe  MPOTUBOPEUYM  Pa3HOrO  poOJa,  BBIABICHHBIX B Pa3lUYHBIX
UH(OPMAITMOHHBIX UICTOYHUKAX;

pa3palaThIBaTh IUIAH PELICHHs] MPOOJIEMBbI ¢ YUETOM aHajIn3a MUMEIOIIUXCS
MaTepUaIbHBIX 1 HEMaTEPUAIbHBIX PECYpPCOB;

BHOCHUTBH KOPPEKTHUBBI B ACSATEIBHOCTD, OLICHUBATH COOTBETCTBHE PE3YJIHTATOB
LEJIsIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACSATEIbHOCTH;

KOOPJMHUPOBATh W  BBINOJHATH pabOTy B  YCJIOBHSIX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE TTPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIE0BATEILCKIE AeCTBHSA:

BJIa/IETh HaBbIKAMU Y4eOHO-HCCIIEA0BATENbCKON U MPOEKTHON J1€ATEIbHOCTH,
HaBbIKAMM  pa3peuieHusi MpoOieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY ITOMCKY METOJIOB PELLIEHUS IPAaKTUUECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh pPa3jMuYHble BUABI JESATEIBHOCTH IO IOJYYEHHUIO HOBOIO
3HAHUA, €r0 HWHTEPIpETAlMH, MPEoOPa3OBaHUIO M TPUMEHEHUIO B YYEOHBIX
CUTYaIUsIX, B TOM YHCJIE TP CO3JaHNH YIEOHBIX U COIIUATBHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBIN TUI MBIILUICHUS, BIaJACTh HAYYHON TEPMHUHOJIOTUEH,
KJIFOUEBBIMHU MTOHATUSIMU U METOJIaMH;

CTaBUTh W (OpPMYIUpOBaTh COOCTBEHHBIE 3a7ayll B 0Opa30BaTEILHOM
JESTENIbHOCTH Y )KU3HEHHBIX CUTYaIIHsX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBS3M W aKTyalIM3UpOBaTh 3ajady,
BBIJIBUTATh TUNOTE3Yy €€ pEeIIeHUs, HAXOAUTh apryMEHTHI ISl JOKa3aTeNbCTBa
CBOUX YTBEPKJICHHM, 3a/1aBaTh apaMETPbl U KPUTEPUU PEIIICHHUS,

aHAJIM3UpOBaTh MOJYYCHHbIE B XOJE pEUICHHUs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISAThH II€JICHANIPABICHHBIM MMOUCK MEpEeHOca CPEACTB U CHOCOOOB
NercTBUS B MPO(PEeCCHOHATBHYIO CPEY;

yYMETh TIEPEHOCUTHh 3HAHWS B MO3HABATEIBHYIO M MPAKTUYECKYI0 00JacTu
KHU3HEICATEIIEHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX IPEIMETOB;

BBIIBUTATh HOBBIC MJICH, MPEAJIaraTb OpUTHHAJIBHBIC MOAXOABI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 337a4H, TONYCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

3) padora ¢ undopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHMKAX MH(OpMAIUK (TEKCTEe Y4eOHOTOo
nocoOusi, HAy4YHO-TIOMYJIAPHON JUTEpaType, OHOJOTMYECKUX CIIOBapsX U
CIpPaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3ax AaHHbIX, B VHTepHeTe), aHaIM3HpOBATH



MH(GOPMALIMIO PA3IMYHBIX BUJOB U (POPM Mpe/CTaBICHUS, KPUTUUECKU OLEHUBAThH
e€ JI0CTOBEPHOCTh U HEIIPOTUBOPEUYNBOCTH;

dbopMynupoBaTh 3aMpoChl U MPUMEHATH PA3IUYHbIE METOJBI IIPU MOUCKE U
otOope Oumosiormueckoil HHMOpPMAITUU, HEOOXOIUMOM 71l BBIMIOJHEHUS yUeOHBIX
3ajady;

npuoOpeTaTh OIBIT MCHOJb30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTU, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAJbHYIO  (OpMYy  MpPEICTaBICHUA
Oouosiorndeckor uHpopmaluu (cxeMbl, Tpauku, TUarpaMMbl, TaOIUIIBI, PUCYHKU
" pyroe);

UCIIOJIb30BaTh HAy4HbIA SI3bIK B KayecTBE CpEACTBAa Ipu padbore ¢
Ononornyeckod MHPOpMALMEl: MNPUMEHATh XUMUYECKHE, (U3UUECKUE U
MaTeMaTUYeCKHe 3HAKM M CHMBOJIbI, (OopMyiibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIOJB30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHUYECKHE  CpEACTBa
HaTJISTHOCTH;

BJaJIeTh ~ HABBIKAMH  PACIO3HABaHMA W 3aIIUTHl  HWH(pOpMAIHH,
MH()OpMATMOHHON 0€301TaCHOCTH JIMYHOCTH.

OgiiajeHHe yHUBEPCATbHBIMH KOMMYHHMKATHBHBIMHM 1€iiCTBUSIMH:

1) o6menue:

OCYIIECTBISATH KOMMYHHUKAIIMH BO BCeX cpepax >KM3HU, aKTUBHO Y4acTBOBATH
B JMAJIOT€ WM JUCKYCCHUHU MO CYIIECTBY OOCYXJIaeMol TeMbl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXACHHUS OTHOCHUTEIHHO BBHIMOJIHEHHS TpEAiaraeMoi
3aJlauM, YYUTHIBATh MHTEPECHl U COIJIACOBAHHOCTH MO3HMLIMNA APYTUX YYaCTHUKOB
JAaJiora Uiv JUCKYCCHUM);

pacno3HaBaThb HEBEpOAJbHbIE CpPEJACTBA OOIICHMS, NOHMMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(MDIUKTHBIX CHTYallWH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh PA3IUYHBIMU CHOCOOaMU OOILEHUS U B3aUMOJICHCTBUS, TOHUMATh
HaMEPEHHUs JAPYTUX JIOACH, MPOSIBISITh YBAKUTEIBHOE OTHOILIEHUE K COOECEIHUKY
U B KOPPEKTHOU opMe HopMyTupoBaTh CBOM BO3PAKCHHUSI,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAsl 1eATeTbHOCTh:

MOHMMATh W HCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaIbHOU
pabOTHI MPU PEIICHUH OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJIECHCTBUS MPU PEILICHUN yueOHOH 3aauu;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX IEHCTBHM C y4€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN KaKJOT0 YIEHA KOJIEKTUBA;



OPUHUMATh LE€JIM  COBMECTHOM  JI€ATE€IBbHOCTH, OpPraHuW30BBIBATH U
KOOPJIMHUPOBAaTh JACUCTBUSA II0 €€ JOCTMIKEHUIO: COCTaBIATh IUIAaH JACUCTBUH,
pacnpeneniaTb poJd C y4ETOM MHEHHM Y4YacTHUKOB, OOCYXIaThb pe3yJIbTaThl
COBMECTHOH paboThI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIAJa MW KaXJAOr0 YYAaCTHUKA KOMAaHIBI B
oOLIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBATh HWIAEU C IO3ULUUNA HOBHU3HBI,
OPUTMHAJIIBHOCTH, PAKTUYECKOW 3HAYUMOCTH;

OCYLIECTBJISATh IIO3UTHUBHOE CTPATETUYECKOE IIOBEJICHUE B Pa3IUYHbBIX
CUTYalUsIX, IPOSBIIATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OByaseHne yHUBEPCAJIbHBIMH PeryJaIsiTHBHBIMHU 1CHCTBUAMM:

1) camoopranu3anus:

UCIIOJIb30BaTh OHOJIOTMYECKUE 3HAHUA JUIsl BBIABICHHMS NPoOJIeM U UX
pEILIEHNUs B )KU3HEHHBIX U YUEOHBIX CUTYaIHUIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JIEMCTBHSX M IMOCTYINKAaxX MO OTHOUIEHHUIO K JKUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIBHO OCYILIECTBIIATH ITO3HABATEIIBHYIO ACSATENBHOCTD, BBISABIATH
npo0JIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHON
NEATENbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIHO COCTABJISITH IUIaH  PEIICHHUs NpodsiieMbl € YYETOM
HMMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHU;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacuMpsTh paMKH y4eOHOIro MpeJMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a peIlIEHUE;

OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO IIUPOKOW HPYAUIMU B
pa3HbIX O00JIACTSIX 3HAHMM, IMOCTOSIHHO TMOBBINIATH CBOW 00pa30BATENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISM;

BJa/J€Th  HAaBbIKAMU  [IO3HABAaTEJIbHOM  peQUIeKCMM Kak  OCO3HAHMS
COBEPILIAEMBIX JIEMCTBUII M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJbTATOB U
OCHOBaHMM, MCIHOJIb30BaTh MPUEMBI pedIeKCUU Jis OLEHKU CUTYyalluu, BbIOOpa
BEPHOT'O PELIECHUS;

YMETh OLEHUBATH PHUCKM W CBOEBPEMEHHO MPUHUMATh PELIEHUS IO HX
CHUKCHHUIO;



OPUHUMATh MOTHBBI W apryMeHTbl [JPYIMX I@pU aHalM3€ pe3yJbTaToB
NESATENbHOCTH;

3) npuHsTHE CEOST M APYTUX:

IPUHUMATh ce0sl, TOHMMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBbI M apryMEHThl APYIMX NpH AaHAJIU3E pPe3yIbTaTOB
NESATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIUOKU;

pa3BUBATh CIOCOOHOCTH MOHUMATh MU C TMO3ULIUU IPYTOTO YEIOBEKa.

IHPEAMETHBIE PE3YJIbTATDBI

[TpenMeTrHble pe3ynbTaThl OocBoeHUs mporpamMMmbl COO mno Ouojoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT cHeluduueckue s yaeOHoro npeamera «buonorus»
Hay4yHbIE€ 3HAaHUS, YMEHUS U CHOCOOBI IEUCTBUM MO OCBOCHMIO, UHTEPIPETALUH U
peoOpa30BaHUIO 3HAHUM, BUbI ACSATEIBHOCTU MO MOJYYEHUIO HOBOTO 3HAHUS U
MIPUMEHEHUIO 3HAHWW B Pa3UYHBIX Y4EOHBIX CUTYyalHUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
pe3yJbTaThl MPEICTaBICHBI IO roJjaM 00yUYeHUSI.

[IpeameTHBIE pe3yNbTaThl OCBOCHUS ydyeOHOro mnpeamera «buonorus» ¢ 10
KJlacce JOJKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIU OUOJOTUU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHbIX HayK, B (POPMHUPOBAHUM COBPEMEHHONH €CTECTBEHHO-
HAay4YHON KapTHHBl MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCHUMCKUX M
3apyOEKHbIX YUEHBIX-OMOJOrOB B pa3BUTHE OWOJOTUU, (PYHKIHMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEUICHUS )KU3HEHHBIX 33/1a4;

YMEHHME DPACKpbIBATh COJAEpKaHHE OUOJIOIMYECKUX TEPMHMHOB M MOHSTHM:
KU3Hb, KJIETKA, OpPraHu3M, MeTabosu3M (OOMEH BELIECTB U IpEeBpallCHHE
SHEPIruM), TOMEOCTa3 (CaMOpEryJIsilvs), YPOBHEBAsE OpraHU3alus KUBBIX CHUCTEM,
CaMOBOCHPOU3BEACHHE (PENPOILYKLIHS ), HACIEACTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHUE;

yMEHUE u3/araTh OHOJIOTMYECKHE Teopuu (KJIETOYHas, XPOMOCOMHAs,
MyTallMOHHAasl, IEHTpalbHAas JOrMa MOJEKyJsipHOW Ouonoruun), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 1ieHTpax MHOT0O0Opas3usi u
POUCXOXKEHUS KynbTypHbIX pactenuii H. V. BaBuiosa), onpenensite rpaHuilbl
UX PUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BJIAJIETh METOJIAMU HAYyYHOTO MO3HAHUSI B OMOJIOTMH: HAOIIOACHUE U
ONMCAHUE JKMBBIX CHCTEM, IIPOLIECCOB W SIBJICHWUM, OpPraHM3alus W MPOBEICHUE
OMOJOTMYECKOTO  JKCIIEPUMEHTA,  BBIABM)KCHHME  TUIOTE3bl,  BbBISBICHHUE
3aBUCHUMOCTH MEXJy HCCIEIyeMbIMU BEJIWYMHAMH, OOBSICHEHHE IOIYYEHHBIX



PE3yNbTaTOB, WCIIOJIB30BAHHBIX HAYYHBIX TMOHSITHH, TEOPHA W 3aKOHOB, YMCHHE
JIeNaTh BHIBOJIbI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIC TPU3HAKA BUPYCOB, KJIETOK MPOKAPHOT H
DYKapUOT, OJHOKIETOYHBIX M MHOTOKJIETOUHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHAa BEIECTB M MPEBPAICHUSI SHEPTUHU B KIETKe, (POTOCHMHTE3A,
IUTACTUYECKOTO W DJHEpPreTHueckoro oOMeHa, XEMOCHHTEe3a, MHUTO03a, Meio03a,
OIUIOAOTBOPEHUS, Pa3MHOKEHUS, HWHIUBUIYAIbHOTO PpPAa3BUTUA  OpraHu3Ma
(oHTOTCHE3);

yMEHUE MPUMEHATHh TOJyYCHHBIE 3HAHUS ISl OOBSICHEHHS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUH, JJISl MPUHATUS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
KHU3HU C 1eJplo obOecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIINX JIFOACH, COOII0IEHUSI HOPM TPaMOTHOTO TIOBEJICHUS B OKPY KaIOIIeH
MPUPOIHON cpeie, TMOHMMaHWE HEOOXOAMMOCTH WCIOJIb30BaHUS JOCTHKCHHUN
COBPEMEHHOMU ounonoruu 17} OMOTEXHOJIOTHIA Ul PalMOHAIIBHOTO
IPUPOJIOTIOTH30BAHUS;

YMEHUE peIlaTh »JJIEMEHTAPHbIE TEHETUYECKUE 3aJlayd Ha MOHO- H
IUTUOPUIHOE CKpEIMBAaHUE, CIEIJICHHOE HACIEI0BaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHM AJIsl MpeACcKa3aHUsl HACIETOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJHATh JIa0OpaTOpPHBICE M MpaKTUYeCKHe paboThl, cOOI0IaTh
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYI0BAHHEM;

YMEHUE KPUTHYECKH OIEHWBATh W HMHTEPIPETUPOBATh HWHOOPMAITUIO
OMOJIOTHYECKOTO  COACpKAHMsI, BKIIOYAIONIYI0 TICEBJAOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBON MH(MOPMAIMK, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKHE AaCTEKThl COBPEMEHHBIX HCCIIECIOBAaHUNA B OWOJIOTHH,
MeUITMHEe, OMOTEXHOJIOTHH,

YMEHHE CO3/1aBaThb COOCTBEHHbIE TMCHbMEHHBIE W YCTHBIE COOOIIEHUS,
0000111251 OMOIOTHYECKYI0 MH(DOPMAIIMIO M3 HECKOJbKUX HCTOYHHKOB, IPAMOTHO
MCIIOJIh30BATh MOHSATUHHBIN ammapat OMOJIOTHH.

[IpeameTHBIe pe3ynbTaThl OCBOCHUS ydueOHOTO mpeamera «buomorus» ¢ 11
Klacce TOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUIA O MECTE M POJIM OMOJIOTUU B CHCTEME Hay4HOTO
3HaHUS ECTECTBEHHBIX HAyK, B (HOPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKIJIAJE POCCHUCKUX W
3apyOCKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE OHOJOTUH, (PYHKIIMOHATHHOU
IPaMOTHOCTH YeJIOBEKA JUIsl pEIICHUS )KU3HCHHBIX 3a/1a4;

YMEHHUE PACKpbIBATh COJIEpKAHUE OMOJIOIMYECKUX TEPMUHOB U TOHSTHI:
BHJI, TIOMYJISALINSI, TEHOMOH/I, SBOJIONHS, ABMKYIUE CUIBI ((PaKTOPHI) ABOIOIUH,
MPUCTIOCOOTICHHOCTh OPTraHU3MOB, BU000pa30BaHUE, IKOJIOTHUECKUE (aKTOpPHI,



JKOCUCTEMA, MPOAYLEHTHl, KOHCYMEHTBI, pEAYyLEHTbl, LENH MUTaHUus,
AKOJIOTHYECKas MupamMua, OuoreoleHos, ouocdepa;

yMEHUE H3Jaratb OHOJOTMYECKHE Teopuu (dBONIOLUMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs OSBOJIOLMHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3aponpimieBoro cxojactBa K. M. bapa, depenoBanus TIaBHBIX HalpaBJiICHUN U
nyteit sBomoruu A. H. CesepiioBa, yuenusi o 6uochepe B. 1. Bepnaackoro),
ONPENEIIATh TPAHULIBI UX TPUMEHUMOCTH K dKUBBIM CUCTEMAM,;

yYMEHHE BJIaJIeTh METOJAaMH HAYYHOTO TIO3HAHMS B OMOJIOTUU: HAOIIOJCHHUE U
ONMCAHUE KUBBIX CHCTEM, IMPOLIECCOB U SIBJICHUMW, OpraHU3alys W NPOBEJICHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIABMI)KEHHWE  THUIIOTE3bl,  BBISBIICHUE
3aBUCUMOCTH MEX]Iy MCCIIEyeMbIMH BEJIMYMHAMU, OOBICHEHHE TIOIYYEHHBIX
pE3yNbTaTOB, UCIOJB30BAHHBIX HAYYHBIX MOHSATHH, TEOPH M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE IPU3HAKUA CTPOCHUA OMOJIOTMYECKUX
OOBEKTOB: BMJOB, NOMYJALMHA, TMPOIYLIEHTOB, KOHCYMEHTOB, PEIYLCHTOB,
OMOreOlEHO30B U 3KOCHCTEM, OCOOEHHOCTH TPOIECCOB: HACJIEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOr0 OTOOpa, BUIA000pa30BaHUs, MPHUCIIOCOOJICHHOCTH
OpraHU3MOB, JIEWCTBHUS SKOJOTMYECKUX (PAKTOPOB HA OPraHu3Mbl, IEpeHoca
BELIECTB M IIOTOKA SHEPIMM B DJKOCHCTEMAX, AHTPOIOTCHHBIX HM3MEHEHUN B
HKOCUCTEMAX CBOEM MECTHOCTH, KpPyroBOpOTa BEIIECTB U OHMOTreOXMMHUYECKUX
ITUKIIOB B OHocdepe;

YMEHUE MPUMEHATH MOJyYECHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJIOTMYECKHX
MIPOLIECCOB M SIBJIICHUM, IUIS NMPUHATHS NPAKTUYECKUX PEIICHUW B IOBCEIHEBHOMU
KU3HU C LEeNplo obOecriedyeHus 0e30MacHOCTHM CBOETO 3J0POBbsI U 3/I0POBbS
OKpY>KaIOIIUX JI0AEH, COOJII0/IEHUSI HOPM I'PaMOTHOTO MOBEACHUS B OKpYKaroIien
MPUPOJHON cpeie, MOHMMAaHWE HEOOXOAMMOCTU HCIOJIb30BAaHUS JOCTUKEHUN
COBPEMEHHOM OMOJIOTHH JIJIs1 PALIMOHATILHOTO PHUPOAOIIONb30BAHUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJIOTUYECKHE 3a/1aud, COCTaBISATh CXEMbI
MepEeHOCca BEIIECTB U SHEPTUM B SKOCUCTEMAX (1[EMU MUTAHUS);

YMEHUE BBIMOJIHATh JIA0OpATOPHBIE M MpaKTUYeCKHe paboThl, COOII0IAThH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHYECKH OIEHUBATh W HWHTEPIPETUPOBATH HH(OpMAIIHNIO
OMOJIOTMYECKOTO  COAEpKaHMsI, BKJIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MH(MOPMAIMH, HAYIHO-TIOMYJISPHBIC
Marepuaibl),  paccMaTpWBaTh  TJI00aTbHBIE  DKOJOTUYECKUE  TPOOIIEMBI
COBPEMEHHOCTH, (DOPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MTO3UIIMIO;

YMEHUE CO03/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHbIE COOOIIEHUS,
000011asi 6MoIOrMIecKyr0 HHGOPMAIMIO U3 HECKOJbLKMX HWCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATUHHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacoB
HaumeHoBaHue pa3aesioB U TeM JJieKTpOHHbBIE (LU (PPOBHIE)
Ne i/ Kontpoanueie | Ilpakruyeckue
NPOrpaMMbIl Bcero o0pa3oBaTejbHbIE pecypchl
padoThbI padoThbI
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBble cuCTEMBI U KX OpPraHU3aluUs 1 https://m.edso0.ru/5T7SVKFTX
3 XUMUYECKUH COCTaB U CTPOCHUE KIETKU 8 1 https://m.edsoo.ru/Y TLWW9JEO
4 KusznenesaTenbHOCTh KIETKU 6 https://m.edsoo.ru/MEETZ2D71
P
5 SAMHONTCHHO 1 HE/TBIYEIR HOS 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPTaHU3MOB
H
6 ACICACTBEHHOCTD 1 HEMEHAHBOCTD 8 15 https://m.edsoo.ru/ONPNXJ7X6
OpraHU3MOB
C .0
7 PG OPTARTSMOB. LICHOBR 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJOTHH
8 PesepBHOE Bpemst 1 https://m.edsoo.ru/FDBO8R36J
OBHIEE KOJIMYECTBO YACOB I1O 34 0 4
I[TPOT'PAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo yacoB

dyieKTPOHHBbIE (HU(pPOBHIE)

Ne i/ Konrpoabnbie | IIpakTHuyeckue
NPOrpaMMbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
1 DBOIOIMOHHAs OUOJIOTUS 9 1 https://m.edso0.ru/7F6R1ZROH
B
2 OSHHKHOBCHIE H PASBHTHC AKISHIL Ha 9 0.5 https://m.edsoo.ru/OFLS81YB5
3emie
3 OpranusMel 1 OKpy’Karo1ias cpenia 5 1 https://m.edsoo.ru/ XNFOD96AA
Coo0
4 OODIECTEA HOKOIOTHHECIHE 9 https://m.edso0.ru/WXWAVS56F
CHCTEMBI
5 PesepBHOE Bpems 2 https://m.edsoo.ru/T3R3FWNQN
OBILIEE KOJIMYECTBO YACOB 10
- 34 0 2.5

[TPOIT'PAMME



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN




HOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacoB
Ne DJIeKTpOoHHbIe U pPOBbIE
Tema ypoka Kourpoabhubie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypChl
padoThbI padoThbI

1 buonorus B cucteme Hayk 1 https://m.edso00.ru/02T4D1UI5
MeTo/1bl MO3HAHUS AKUBOU TPUPOIBI.
[IpaxTnueckas padora Ne 1

2 «Mcnonp30BaHKEe pa3IUYHbIX METOJIOB 1 0.5 https://m.edsoo.ru/GAB23860W
MIPU U3YyYEHUH OMOJIOTUYECKUX
00BEKTOBY
b

3 MOTIOTHACCIUE CHETOMRL, HPOTechr # 1 https://m.edsoo0.ru/A7VOYD215
WX U3y4YCHHE
X €CKHI1 ¢ .B

4 MMITCCKIH COCTAB IIICTICH. BONA 1 1 https://m.edsoo.ru/L17LJ590V
MUHEpaJIbHBIE COJTN

5 benku. CoctaB u ctpoeHue 6€IKoB 1 https://m.edsoo.ru/\VV33INUW5W
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. Jlaboparopnas pabora

6 Ne 1 «M3yueHne KaTaTUTHICCKOM 1 05 https://m.edsoo.ru/\VBPPPBGCD
aKTUBHOCTH (hepMEHTOB (Ha MpUMepe
aMUJIa3bl WIIA KaTajia3bl)»
Yraesoasl. Jlunuaet https://m.edso0.ru/OJ7NFITI5
Hyxnennoseie kucnotsl. ATO https://m.edsoo.ru/WOELRA9B3
HUcro .

9 TOPHI Y METOZBT H3YHCHIA KIeTA 1 https://m.eds00.ruJXQMIOGM3
Kierounas Teopus

10 KiteTka xax 1ieimoctHas JKuBask CUCTEMA https://m.edsoo.ru/XDCLRAF10Q

11 CrpoeHue 3yKapuoTHUECKOM KIETKH. 1 0.5 https://m.edsoo.ru/KZ01W5LJY



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY

JlabGopaTtopHas pabota Ne 2 «M3yuenue
CTPOCHHUS KJIETOK PACTEHUH, )KUBOTHBIX,
rpuOOB U OaKTEPHid 11O MUKPOCKOTIOM

Ha TOTOBBIX MHKPOIIPENaparax u ux

OIMCAHUC)»
12 OOMEH BeIeCTB WA MeTa00JIN3M https://m.edsoo.ru/LOB3I3XYZ
13 ®doTocuHTE3. XEMOCHHTE3 https://m.edsoo.ru/\V882FDGSF
14 DHepreTuyeckuii 0OMeH https://m.edsoo.ru/T2LVIES3L
’Ku3HeHHbIN IUKI KICTKU. [leneHue
KJIeTku. Muto3. JlabopaTopHas padora
15 Ne 3 «HaOmroienne MUTO3a B KIIETKAX 0.5 https://m.edsoo.ru/CO1INPWLF4
KOHYHKA KOPEIIKA JIYKa Ha TOTOBBIX
MUKpOITperaparax»
16 EEEE;I;T% Oemica. Peaictmst MaTpuaoro https://m.eds00.ru/540F4L77W
17 Tpancnsauus — OuocuHTe3 Oenka https://m.edsoo.ru/TFDKDDWWM
18 E;;(;I:BTIOI{HHG (popupiH3HH — https://m.edsoo.ru/9PGS5FAJB
19 @DopMBI pa3MHOKEHHS OPTAaHU3MOB https://m.edsoo.ru/2JLXB4AOR
20 Metios https://m.edsoo.ru/SNUXK0X86
OO6pazoBaHue U pa3BUTHE MMOJOBBIX
KJ1eToK. OII010TBOPEHHE.
21 JlaGopatopnas pabota Ne 4 «3yuenue 0.5 https://m.edso0.ru/C29L4DXB8
CTPOEHHSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpPOITperapaTax»
22 NuauBuayanbHOe pa3BUTHE OPraHU3MOB https://m.edsoo.ru/MA4T8L5AD
23 Pereriica — ayka o https://m.edso0.r/HESOD768U

HaCJICACTBECHHOCTH N U3BMCHYUBOCTHU



https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTH HACIIEJOBAHHS
npu3HaKoB. MoHOTHOpHIHOE
CKpEIIBaHHE

https://m.edsoo.ru/YYQSGOWI2

25

JluruOpugHoe CKpernuBanue. 3aKoH
HE3aBHCHMOI'0 HacJIeZJ0BAHUS
MIPU3HAKOB

https://m.edsoo.ru/YSNANQ65V

26

CueruieHHOE HacleI0BaHHUE TPU3HAKOB.
Jlaboparopnas pabota Ne 5 «M3yuenue
pe3yabTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y
Ip0o30(HITBI HA TOTOBBIX
MUKpOITperaparax»

0.5

https://m.edso0.ru/P2SQ5ZGN2

27

I'enetuka nona. HacnegoBanue
MPU3HAKOB, CLIETUIEHHBIX C ITOJIOM

https://m.edso00.ru/3GYGV47YM

28

NsmenuuBocts. Henacnencrsennas
n3MeH4nBoCTh. JlabopaTtopHas pabora
Ne 6. U3yuenune MoandukamoHHOM
M3MEHYHUBOCTH, IIOCTPOECHUE
BapHUallMOHHOTO psiJia U BApHAIMOHHOMN
KpUBOI»

0.5

https://m.edsoo.ru/M3MHUK2VV

29

HacneacTBeHHass H3MEHYUBOCT.
JlaGopaTopnas pabota Ne 7. «AHanus
MYTalUi y 1po30(QHIIbl Ha TOTOBBIX
MUKpOIIpenapaTax»»

0.5

https://m.edsoo.ru/VWT70DZ8R

30

T'eneTuka uenoBeka

https://m.edso0.ru/XU9SFS3GA

31

PezepBHblit ypok. O60011IeHIE TTO TEME
«HacnencTBeHHOCTh M N3BMEHYMBOCTD
OpraHU3MOB»

https://m.edsoo.ru/E21XRS2EB



https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB

32 Cenekius Kak Hayka U IpoIecc 1 https://m.edso00.ru/3128P3L.98
M

33 eTOHHUH FIOCTIDRCHHA CETeKIIH 1 https://m.edso0.ru/JSK3Q6W0J
pPaCTeHHI U KUBOTHBIX
b

34 HOTEXHOTOTIA Kak OTpacith 1 https://m.edsoo.ru/TAKI9E62K
ITPOU3BOJICTBA

OBILIEE KOJIMYECTBO YACOB IIO 34

I[TPOT'PAMME



https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KIIACC

KoaunuecTBO 4acoB

Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Konrpouabsnsie | Ilpakruyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 DBOJIIONHS U METOIbI €€ N3YYCHHUS 1 https://m.edsoo.ru/6KWQ9KBKU
nu i1 00
2 CTOPH PASBHTHA NPEACTABICHIH O 1 https://m.eds00.ru/0SWC47SSX
SBOJIIOIIUHI
3 MUuUKpOo3BOTIOITHS 1 https://m.edsoo.ru/TOFAUE4ZP
[Momynsaus Kak 3JeMeHTapHas eANHUTA
a u »Bosronu. JlaboparopHa
4 BHAG T OBOTIOIH patopHai 1 0.5 https://m.edsoo.ru/D3UCLTSOF
pabota Ne 1 «CpaBHEeHHE BUIOB 11O
MOp(oIOrHuecKOMy KPUTEPHIO
5 JIBIICYIHE CHIIbI (S1EMEHTapHbIE 1 https://m.edsoo.ru/3EH6CNOWI
(bakTOpBbl) 3BOJIIOLIUU
6 EcrecTBenHbIi 0T60p 1 ero Gpopmbl 1 https://m.edsoo.ru/DY32BUDOO
Pe3ynbTaTh! 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
0 . JIa0
7 BAROODpASOBAE. ~Iab0patopHat 1 0.5 https://m.edsoo.ru/WAJHSTLOB
paborta Ne 2 «Onucanue
MIPUCTIOCOOJICHHOCTH OpraHu3Ma 1 eé
OTHOCHTEIIEHOTO XapaKTepay
HamnpasneHus 1 myT MakpO3BOJIIOLIUH https://m.edsoo.ru/P11FI0YV3
Heob6patumocTs sBoOMIOIIMH https://m.edsoo.ru/CLA9VC5JJ
1 N
10 CTOPIA AH3HI Ha JeMIE  METOZET €€ 1 htps:/m.edsoo.ru/MJIY Y IMVX7
W3yYCHUS
r
11 MHOTESHT TPOHEROMACHIL AHSHI 1A 1 https://m.edso0.r/EKNHXBOS2

3emiie



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2

12

PazBuTue xu3HM Ha 3eMJIe 10 3paM U
neproam

https://m.edsoo.ru/ECIN8TF62

13

OcCHOBHBIE 3TaIlbl BOIIOLUU
PaCTUTEIBLHOIO U KMBOTHOTO MUPA.
[Tpaktuyeckas padota Ne 1 «/3yuenue
HCKOIIAEMBIX OCTATKOB PACTEHUU U
KUBOTHBIX B KOJUICKIIASIX)

0.5

https://m.edsoo.ru/7K1LYOSCT

14

CoBpeMeHHast CUCTEMa OPTraHUYECKOTO
MHpa

https://m.edsoo.ru/\WSEXNI9YAK

15

DBOJIIOIHS YeTIOBEKA (AaHTPOTIOTCHE3)

https://m.edsoo.ru/ADV3JERUE

16

JBuxymiue cuiibl (pakTops)
aHTPOTIOTeHe3a

https://m.edsoo.ru/D7JZMBYPQ

17

OcHoBHBIE CTaauu 5BOJJOIHH YCIIOBCKA

https://m.edso0.ru/14G19MQ4K

18

Yenoreueckue pachbl U IPUPOAHLIC
ajarTainuy 4€JI0BCKa

https://m.edsoo.ru/XL7QKC5PK

19

PesepBubIiil ypok. O600111€HHE 110 TEME
«BO3HUKHOBEHHE U pAa3BUTHE KU3HH HA
3emie»

https://m.edsoo.ru/R6L7VY2GB

20

OKOJIorus KaKk HaykKa

https://m.edsoo.ru/K46KON56I

21

Cpensr 0OUTaHUS ¥ DKOJIOTHYECKHE
(bakTopsl

https://m.edsoo.ru/DCOIEUICY

22

AbGuoTtndeckue pakropsl. JlJabopaTopHas
pabota Ne 3. «Mopdomornyeckue
0COOEHHOCTH PAaCTeHHH U3 pa3HbIX MECT
obutanusy. JlaboparopHas padota Ne 4.
«BnusiHEE cBETa Ha POCT U pa3BUTUE
YEpPEHKOB KOJICYCa»

0.5

https://m.edso0.ru/G7NF3P1NM

23

buotnueckue pakTops

https://m.edsoo.ru/A6Z8MGNOR



https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
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DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyssiaun. [Tpaktuueckas padora Ne 2

24 . . 1 0.5 https://m.edso00.ru/X42J6ABRN
«[ToacU€T MIOTHOCTH MOMYJISIIUNA
Pa3HBIX BUJOB PACTCHUI»

25 Coo01ecTBa OpraHu3MOB — OHOIIEHO3 1 https://m.edso0.ru/0T2K1PNGZ

26 DKOJIOTUYECKHE CHCTEMBI (IKOCUCTEMBI) https://m.edsoo.ru/S1ILIRWZMR
OcHOBHBIE [TOKa3aTeIN SKOCHCTEMBI.

27 Okonoruyeckue nupamusl. CBolicTBa 1 https://m.edsoo.ru/NSTEWOGPE
skocucteM. Cykueccust

28 [IpupoHbIE SKOCUCTEMBI https://m.edsoo.ru/WIDMMUBC5

29 AHTPOTIOT€HHBIE SKOCUCTEMBI https://m.edsoo.ru/\WRS65U3WC

30 brocepa — riobazbiaz oxocHeTeM 1 https://m.edsoo.ru/2X1VG5Q18
3emiu

31 SaKOHOMEPHOCTI CYLICCTBOBAHILA 1 https://m.edsoo.ru/\VV5JT6B38Z
ouocepsl

32 YenoeuecTBO B Orochepe 3emnu 1 https://m.edsoo.ru/HXCDHPXDJ

33 CoCyIIECTBOBANHE IPHPO/LB! H 1 https://m.edso0.ru/187G37606
YeIoBeYeCTBa
PesepBHblIil ypok. O600111€HE TEMBI

34 «Co000I111ecTBa U DKOJIOTHUECKIUE 1 https://m.edso0.ru/SW5XCF3K6
CHCTEMBD»

OBIIEE KOJIMYECTBO HACOB I1O 34 55

[TPOI'PAMME
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IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
NMPOBEPAEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOI NPOrpaMMbI CpeIHero 001ero oopa3oBanusi

CdopMUpOBaHHOCTh 3HAHUNW O MECTE W POJU OWOJIOTMH B CHUCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HayK, B (GOPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHHS; O
BKJIAJIC POCCHUMCKHX U 3apyOe)KHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
ouonoruu; (yHKIMOHAIHHOW TPaMOTHOCTH 4YEJOBEKa ISl PELICHUS

JKHN3HCHHBIX 3aJ1a4d

VYMeHHne packpbiBaTh COACpKaHWE OUOJIOTHYECKUX TEPMUHOB H
HOHATHUI: KU3Hb, KJIETKA, OPraHu3M; MeTaboinu3M (0OMEH BELIeCTB U
IIpEBpallleHHEe DSHEPrUM), I'OMEOCTa3 (camMoperyisuus), YypoBHEBas
OpraHM3alMsl KUBbIX CHCTEM, CAaMOBOCIIPOM3BEICHHUE (PEHpPOAYKIMS),

HACJICACTBCHHOCTb, U3BMCHUYUBOCTL, POCT U PA3BUTUC

YMeHnue uznarate OMOJIOrMYECKUE TEOpUU (KJIETOUHAsi, XpPOMOCOMHas,
myTtannoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. Basunosa) u
yueHus (0 IEHTpaXx MHOrooOpaszus M MNPOMCXOXKIEHHUS KYJIbTYPHBIX
pacrenuii H.W. BaBuiioBa), onpenensiTh rpaHUIbl KX TPUMEHUMOCTH K

JKHBBIM CUCTCMaM

YMeHue BiaAeTb METOJaMU HAy4YHOTO TO3HaHWS B OHOJOTHH
(HaOmro/IeHNe W OIKMCAHUE >KUBBIX CUCTEM, IMPOIECCOB U SIBICHUU;
OpraHM3ais W TMPOBEJEHUE OHOJOTHYECKOTO  OKCIEPUMEHTA,
BBIIBIDKGHHWE  THUIOTE3bl;  BBISIBICHHE  3aBUCUMOCTH  MEXIY
WCCIICTyeMbIMU BEITMIMHAMH, OOBSICHCHHE TIOJYYEHHBIX PE3yJIbTATOB,
WCIIOJIb30BAaHHBIX HAYYHBIX TOHITHHA, TEOPHH W 3aKOHOB, yMEHUE

ACJIaTh BBIBOJAbI HA OCHOBAHUH IMOJIYYCHHBIX pe3y'J'IBTaTOB)

VYmMmenue BBIACIIATh CYHICCTBCHHBIC TIIPU3HAKHW BHPYCOB, KIIETOK
MPOKAPUOT U OYKAPUOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX
OpraHW3MOB; OCOOEHHOCTH  TPOIECCOB OOMEHa  BEMIECTB U
MIPEeBpAIICHUS] DHEPTHH B KIETKe, (DOTOCHHTE3a, IIACTHYECKOTO W
PHEpreTHYecKoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIJIOAOTBOPCHUA, Pa3MHOKCHU, WHIAWBUAYAJIIBHOT'O pa3BUTHUA

opraHu3ma (OHTOTEHE3)




YMeHue NpHUMEHSTh IIOJNy4CHHBIC 3HAHUS Ui OOBSICHEHHUS
OMOJIOrMYECKUX TPOIECCOB M SIBICHHUM, JJISI TPUHATUS TPAKTHYCCKUX
peLIeHHIi B TOBCETHEBHOM )KU3HU B LIEJsIX oOecrieueHus 0€30macHOCTH
CBOETO 3/I0POBbS U 3710POBbSI OKPYXKAIOLIHX JIFOJEH, COOIIOICHNS HOPM
IPaMOTHOTO  TOBEJCHUS B  OKPYXKAIOLIEH NPUPOTHOH  Cpere;
NOHUMaHHE HEOOXOAUMOCTH UCIIOJIb30BAHUSI JOCTHKCHUI
COBPEMEHHOM OMOJIOTMM W OHOTEXHOJOTHHA JUIs PAlOHAJIBHOTO

IIPUPOJIOIIOIB30BaHUS

VYmMmenue pe€miaTte 3JIEMCHTAPHBIC TI'€CHCTHYCCKUEC 3ada4ud Ha MOHO- U
I[I/II"I/I6pI/I,I[H06 CKPCIIUMBAHUEC, CHCINNICHHOC HACJICOAOBAHHEC, COCTABJIATH
CXCMbI MOHOI"I/I6pI/II[HOl"O CKpPCIIUMBAHUA JJIA IMpCaACKa3aHuA

HaCJICOJOBaHUA IPU3HAKOB Y OPraHnu3MOB

YMeHre BBINONHITH JIA0OpaTOpHbIE W TMPAKTHYECKUE  PaboTHI,
coOnrofaTh mpaBWwia Mpu padbore ¢ ydeOHBIM M Ja0OpaTOPHBIM

00opynoBaHuEM

YMeHne KpUTHUECKHU OLEHUBATh W WHTEPIPETHPOBATH MH(GOPMAIIUIO
OMOJIOTMYECKOro COJEpKaHusl, BKIIOYAIOIIYIO TICEBJAOHAYYHbIC 3HAHUS
U3 pa3anuHbiX UCTOYHHKOB (CMMU, HayyHO-TIONYsSpHBIE MaTepUAIIbI);
OTUYECKHE AaCTHEeKThl COBPEMEHHBIX HCCIAEAOBaHUN B OHOJIOTHH,

MEOUIINHE, OMOTEXHOJIOTUH

10

VMeHHe co3aBaTh COOCTBEHHBIC MMCHbMEHHBIE U YCTHBIE COOOIICHMUS,
0000111351 6MONIOTHYECKYI0 HHPOPMALIUIO U3 HECKOJIBKUX UCTOUHUKOB,

rpaMOTHO HUCIIOJIb30BATh MOHATUUHBIN arrapar Ouoyoruu

11 KUIIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero 001ero 00pa3oBanus

CdopMupoBaHHOCTh 3HAHUNW O MECTE W POJU OWOJIOTMH B CUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHO! KapTHUHBI MUPa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIC POCCHMCKHUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
ounonorun; (YHKIMOHATHLHON TPAMOTHOCTH YEJIOBEKAa ISl PEIICHUS

KU3HCHHBIX 3a1a4

YMeHue packpbiBaTh COZIEpKaHHE OHOJOTMYECKHX TEPMUHOB H

MOHSATUI: BU, MOMYJSAINS, TeHO(DOH, SBOJIONHUS, ABUKYIIUE CHJIBI




(paxtopsr) HBOJIIOLINH, IPUCTIOCOOIEHHOCTh OpraHHU3MOB,
BU/1000pa30BaHIE, 9KOJIOTUYECKHUE GbaxTopHI, HKOCHUCTEMA,
NOPOAYLIEHThl,  KOHCYMEHTBI,  PEAYLUEHThl,  IeNu  IHUTaHH,

AKOJIOTHYECKas MUpaMuIa, OMoreoreHos, ornochepa

VYMeHue uznaraTb OMOJIOTMYECKUE TEOpUHU (3BONIOLIMOHHAA Teopus Y.
JlapBuHa,  CHHTETMYEeCKass  TEOpHUs  D3BOJIIOLMHK), 3aKOHBl U
3aKOHOMEpHOCTH (3apojsiuieBoro cxoacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HanpasiaeHuil u nyrei spomtonuu A.H. CeBeprioBa, ydeHus o
ouocpepe B.M.  Bepnagckoro), ompeaensTb  TpPaHUIBl  UX

IMPUMCHUMOCTH K >KMBBIM CUCTCMaM

YMeHue BJIaACTb MCTOAAMHU HAYYHOI'O IIO3HAHUSA B ouoaoruu
(Ha6J’IIOI[eHI/Ie U OIKMCAHHC JXHUBBIX CHUCTCM, IIPOLCCCOB H HBHCHHﬁ;
OpraHu3anusa nu IIPOBCACHUC OHOJIOrUYECKOI0 OKCIICPUMCHTA,
BBIABHKCHHUEC TUIIOTE3BI, BBISABJICHUC 3aBHUCHUMOCTH MCKOY
HCCICAYCMbIMH BCIMYMHAMU, 00BsICHECHHE IMMOJIYYCHHBIX PE3YyJIbTAaTOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ U 3aKOHOB; YMCHUC

ACJIaTh BbIBOJAbI HA OCHOBAHUH IMOJIYYCHHBIX pCSYHbTaTOB)

YMenue BBIJIETISTh CYLIECTBEHHbIE MIPU3HAKU CTPOEHMUS
OMOJIOTMYECKUX  OOBEKTOB: BHUJOB, MOMYJSIIHUN, HPOAYLEHTOB,
KOHCYMEHTOB,  pPEAYyLIEHTOB,  OHOT€OIeHO30B U  DKOCHCTEM;
0COOEHHOCTH IIPOLIECCOB HAaCJIEACTBEHHON U3MEHUYUBOCTH,
€CTECTBEHHOTO  0TOOpa, BHA000pa30BaHUs, MPHUCIIOCOOIEHHOCTH
OpraHU3MOB, JEUCTBUS SKOJOTMYECKUX (DaKTOPOB Ha OPraHU3MBbI,
IIEPEHOCA BEUIECTB U IIOTOKA YHEPTUH B SKOCHCTEMAX, AaHTPOIIOT€HHBIX
U3MEHEHUH B DKOCUCTEMAX CBOEH MECTHOCTHU, KPYyTOBOPOTA BELIECTB U

OMOTreOXMMHUYECKUX IIUKIIOB B Onocdepe

YMeHue [OpUMEHSATb  [OJIyuYeHHble 3HAHUS I OObSICHEHHS
OMOJIOTHYECKHUX IMponeccoB U HBJ’IGHI/If/Il, AT TIPUHATUSA TPAKTHICCKUX
pelleHnit B MOBCEHEBHON KU3HHU B IEJIsAX o0ecrieueHus: 0€30MacHOCTH
CBOETO 3JI0POBbSI U 3/I0POBbsI OKPYKAIOLIUX JIFOAEH, COOIOICHUS HOPM
TPaMOTHOI'O  MOBEAEHUS B  OKPYXAIIEH IPUPOJHON  CpEIE;
IIOHUMAaHUE HGO6XO)II/IMOCTI/I HCII0JIb30BaHU )IOCTI/I)KGHI/Iﬁ

COBPEMEHHOM OMOJIOTHH JIJIs1 pallHOHATILHOTO TIPUPOIOTIOTH30BAHHS

YMeHue pelmiaTb 3JICMCHTAPHBIC OHOJIOTHYECKHUEe 3aaa4u, COCTaBJIATH

CXEMBI ITepeHoca BEIIECTB U YIHEPTHH B SKOCUCTEMaX (LI€TIH MUTaHUs)

YMeHue BBIIONHATH JIA0OpAaTOpHBIE M IpaKTHYeCKue paboThl,
coOmoaTh mpaBuWia mpu pabore ¢ ydyeOHBIM U J1a0OpaTOPHBIM

000pyI0BaHNEM




YMeHHe KpUTHUYECKH OLIEHUBATh M HMHTEPIPETUPOBATH HMH(POPMALUIO
OMOJIOTUYECKOTO COJIEPKaHMsI, BKIIOYAIOLIYIO TICEBIOHAYYHbIC 3HAHUS

U3 pa3iauuHbIX UCTOYHUKOB (CMMU, HayyHO-TIONYJIsipHBIE MaTepUabl);

? paccMaTpuBaTh riio0anbHbIC IKOJIOTUYECKUE POOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBAThH IO OTHOIICHUIO K HHUM COOCTBEHHYIO
MO3ULIUIO
YMeHue co3aBath COOCTBEHHBIC MMCHbMEHHBIC U YCTHBIE COOOIICHUS,
10 0000111251 OMOJOTHYECKYI0 HH(POPMAIIMIO U3 HECKOJIBKUX HCTOYHUKOB,

I'paMOTHO HCII0JIb30BAaTb MMOHATHUHBINA alrirapar OHOJIOruHn




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUS

10 KJIACC

Kon

IIpoBepsieMblii 31eMEHT COlePKAHMS

buonorus xak Hayka

11

buonoruss — nHayka o >xuBOi mpupone. Ponb Ouomoruu B (opMHpPOBaHHU

COBpeMeHHOﬁ HaquOﬁ KapTUHBI MUPA. CucremMa OHMOJIOrHYECKHUX HayK

1.2

MeTtoapl TTO3HAHUS KUBOM IIPHUPOAbI (Ha6JIIOI[eHI/IC, OKCIICPUMCHT, OIIMCAHUC,
HU3MEPCHUC, K.]'IaCCI/I(bI/IKaI_[I/IH, MOZACIIMPOBAHUEC, CTATHUCTHUYCCKAs 06pa60T1<a

JTAaHHBIX )

JKuBble cucTeMbI UM UX OpraHu3anusa

2.1

Xusble cucreMbl (OGMOCHCTEMBI) Kak MpeaMeT u3ydeHus Omonoruu. CBoiicTBa

OMOCHCTEM M UX pa3HOOOpasue

2.2

YpoBHU oOpraHuzanuu OMOCUCTEM: MOJEKYJISIPHO-TEHETUUECKUN, KIIETOUHBIMH,

OpFaHHSMCHHBIﬁ, HOHYHHHHOHHO-BHﬂOBOﬁ, 3KOCHCT€MHBII>1, 6HOC(1)CpHBII>'I

XHUMHYECKHUM COCTaB U CTPOCHUC KIICTKU

31

XUMHYECKHUM COCTaB KJIETKH. XHMHYECKHE DJIEMEHTHI: MaKpO3JICMCHTHI,
MUKPOIJICMCHTBI. Boma u MUHCPAJIBHBIC  BCIHICCTBA. cDyHKI_II/II/I BOAbI H

MHHCPAJIBbHBIX BEIICCTB B KJICTKC. HOI[I[Cp)KaHI/Ie OCMOTHYECKOT0 OajaHca

3.2

benku. CocrtaB u crpoeHue O€nKoB. AMHMHOKHMCIOTHI — MOHOMEpPBI OEIJIKOB.
He3zameHnMble M 3aMEHUMBbIE AMHMHOKHUCIOTBI. AMMHOKHUCIOTHBIM COCTaB.
VYpOBHM CTPYKTYpbl O€IKOBOIN MOJIEKYJbl (IEpBUYHAs, BTOPUYHAS, TPETHUHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHEe CBoiicTBa OenkoB. buonoruueckue
GbyHKIMHN OEIKOB.

®epMeHTHl — Onosiornueckue karanuzaropbl. CTpoeHue (epmeHTa: aKTHBHBIN
LIEHTp, cyOcTpatHas crnenududHocTh. KodepmenTtsl. Butamunbl. OTinmuuns

(bCpMeHTOB OT HCOPIraHNYCCKUX KAaTAJIN3aTOPOB

3.3

VYrneBoabl: MOHOcaxapuabl (TIIOKO3a, pudo3a U Je30Kcupr003a), ITucaxapuabl
(caxapo3a, JakTo3a) W mMoOJUcaxapuibl (Kpaxmaya, TJIWKOTEH, IIeJIII0JI03a).
Bronornveckne GyHKIINU YTIIEBOIOB.

Jlununael:  TpUraMLEpuabl,  crepounsl,  dochomunuasl. ['uapodunsHo-
ruapodoOHbIe cBoMcTBAa. buomornueckne QyHkimu smnuaoB. CpaBHEHUE

YriieBOJ40B, OCIIKOB U JIMIIUA0B KaK UCTOYHUKOB SHCPTHUA

3.4

Hyxneunnossie kucnotsl: JJHK n PHK. Hykneotnasl — MOHOMEpPBI HYKJIEMHOBBIX




kucioT. Crtpoenune u ¢ynkuuu JIHK. Crpoenme m ¢ynkmuu PHK. ATO:

CTpoeHHEe U (HYHKIHUU

3.5

LII/ITOJ'IOFI/IH — HayKa O KJICTKE. Knerounas TEOpU. MCTOI[BI HN3YUYCHUSA KIICTOK

3.6

Knerka kak nenoctHas xuBas cucrema. OOmiye NpU3HAKW KIETOK: 3aMKHYTas
HapyxHass meMmOpana, Mosiekyisl JIHK kak reHermueckuil ammapar, cucreMa

cuHTe3a OeKa

3.7

Tunel KJIETOK: dyKaprHOTUUYECKast U mpokapuotuyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTHuecko kietku. Kierounas crenka  Oakrtepuii.  CTpoeHme
JYKapUOTHUECKOM KJIETKH. OCHOBHBIE OTIMYMS PACTUTEIBHOM, >KMBOTHOW U

IpUOHON KIIETKU

3.8

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAsl CTEHKA, TIIMKOKAJIUKC, HX
¢dbysakuuu. [InazmaTrueckas memOpaHna, e€ cBoiictBa 1 pyHkiun. [{utornasma u eé
opranouzpl. OnHOMeMOpaHHbIE OPTaHOMABI KJIETKH: SHAOIIa3MaTHUeCKas CeTh
(BIIC), anmapar ['onpmku, au3zocombl. [lomyaBTOHOMHBIE OpraHOWABI KJIETKU:
MHUTOXOHJPUH, IUIACTUABL. [IponCXOKIeHHnEe MHUTOXOHIAPUM W IUacTua. Buubl
wiactug. HememMOpaHHbIe OpraHoOUAbl KJIETKH: PUOOCOMBI, KIETOYHBIN LIEHTP,

PCCHUYKH, KTYTHUKH. (DYHKHI/II/I OpraHonaoB KJICTKU. Bxarouenus

3.9

SAnpo — perynsaTopHblii neHTp kietku. CTpoeHue sipa: sjaepHas 000JOdYKa,

KapuoIuiadMa, XpoOMaTuH, AAPBIIIKO. XpOMOCOMLI

3.10

TpchnopT BCIICCTB B KJICTKC

)KI/BHGJICHTCJ'ILHOCTB KJICTKH

4.1

OOMeH BeliecTB, WM MeTa0ONU3M. ACCUMUIAIUS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISIINASA (PHEPTEeTUYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO Ipolecca
MeTtabonu3ma. Tumsl oOMeHa BeliecTB: aBTOTPO(HBIN U reTepoTpodHsblii. Porb

(bepMeHTOB B OOMEHe BCIICCTB U NPCBPAICHUH SHECPTHUU B KIICTKC

4.2

dotocunTte3. CBeroBas U TeMHOBas ¢a3bl porocunTe3a. Peakuuu portocunresa.
D¢ dextuBHOCTH (hoTOCHHTE3a. 3HaUeHHE (OTOCHHTE3a Ui KU3HU Ha 3emie.
Bnusiaue ycnmoBuii cpenbl Ha (POTOCMHTE3 M CIOCOOBI IOBBIIIEHUS €r0
MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHH.

XeMocuHTe3. XeMOCHHTEe3Upyrouue OakTepuu. 3HA4eHHEe XEMOCHHTe3a s

SKA3HU Ha 3eMiie

4.3

OHepreTnyeckuii oOMeH B KieTKe. PaciiernieHue BelIeCTB, BbIACICHHE U
aKKyMYyJIHDOBaHHME »HHEPruM B KIETKE. OTambl HSHEPreTHYecKoro oOMeHa.
I'mukonus. bpoxenue u ero Buibpl. KuciopogHoe OKuCIIEHUE, WIM KIETOYHOE

neixanne. DPPEeKTUBHOCTh SHEPTETHUECKOTO OOMEHA

4.4

Peakiun marpuyHoro cunresa. I'enernyeckas nnpopmanus u JJHK. Peanuzanus

TeHEeTHYeCKO HMHpOpManuu B KieTke. ['eHeTHUecKuil KOJ M €ro CBOMCTBa.




Tpanckpunius — matpuunbiii cuatre3 PHK. Tpancnsmus — O6uocunTes Oenka.

KoaupoBanue amunokucnot. Posis pubocom B GrocunTe3e Oenka

4.5

Hexnerounsie ¢opmbl ku3HH — BHpYCHL. Mctopus otkpeitus BupycoB (/.M.
WBanoBckuii). OcCOOEHHOCTH CTPOCHUS U JKU3HENCSTEIBHOCTH BHPYCOB.
baktepuodaru. bone3nm pacTeHHi, >KMBOTHBIX M YEJIOBEKA, BBI3bIBACMEBIC
Bupycamu. Bupyc ummynoznedunura yenoseka (BUY) — Bo3oynurens CITHda.

[Ipodunaktrka pacrnpocTpaHeHHs] BUPYCHBIX 3a001€BaHUI

PasMHOkKEeHME U MHIUMBUyAJIBHOE PA3BUTHE OPraHU3MOB

5.1

Kierounslii 1MKI, WM JKU3HEHHBIM LMK KiIeTku. MHTepdasza m mMuTo3s.
[Ipoueccel, mpotekaronyie B uHTEepdase. Permukanus — peakmusi MaTPUIHOTO
cunteza JIHK. Ctpoenue xpomocom. XpOMOCOMHBIH HAa0Op — KapHOTHIL.
JIMIIOMIHBIE W TaIUIOUMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[utonornyecknue OCHOBBI PA3MHOXEHUS W HWHIUBUIYAIBHOTO Pa3BUTHUS
OpPraHU3MOB.

Henenue xnerku — wmuTo3. Crtaguu mutoza. IIporeccwl, mpoucxonsiiue Ha

Pa3HBIX CTAAUAX MUTO34A. buonormyeckuii CMBICIT MHUTO3a

5.2

@opmBl pa3MHOXEHHUS OPraHU3MOB: Oecrosioe M mojoBoe. Buael Gecrosoro
pasMHOXEHHUs: [eJIeHUEe HaJBOE€, IIOYKOBAHHWE OJIHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKECHHUE. HckyccTtBenHoe

KIIOHUPOBAHUC OPTaHNU3MOB, €TI0 3HAUYCHUC IJIA CCIICKIIUN

5.3

[TonoBoe pazMHOXKEHUE, €T0 OTIUYHS OT OECIOJIOTO.
Metiio3z. Cragum wMeioza. Ilpomeccel, Npoucxoisdiliue Ha CTaausIX Meno3a.
IloBenenne xpomocom B Menose. Kpoccunrosep. buonornuecknii cmbica u

3HaYeHNe MeNo3a

5.4

l'ameTorenes — mporiecc 00pa3oBaHUs MOJOBBIX KJIETOK Yy KUBOTHBIX. [lomoBbIe
JKeJe3bl: CEMEHHUKU U AnyHMKH. OOpa3oBaHMe U PAa3BUTHE IMOJIOBBIX KJIETOK —
raMmer (criepMaTo30M]l, SHIEKIeTKa) — crepMarorene3 u ooreHe3. OcobeHHOCTH

CTpPOCHUS AUIEKIIETOK U criepMaTo30u0B. OmtogorBopenue. [lapreHorenes

5.5

WnnuBuayanbHoe — pa3Butue  (OHTOTEHE3).  OMOpHOHalIbHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIILHOTO Pa3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreses. IlocramOpronanbHoe pa3Buthe. Tumsl
MOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpPsMOE, HEMpsiMoe (JIMYMHOYHOE). BnusHue
CpeAbl Ha Pa3BUTHE OPTaHU3MOB; (PAKTOPBI, CHOCOOHBIE BBI3BIBATH BPOXKAEHHBIE
YPOZCTBA.

Poct u pazButue pacrennii. OHTOT€HE3 IIBETKOBOI'O PACTEHUS: CTPOCHHUE CEMEHU,

CTauu pa3sBUTHUA

HaCJ'IeI[CTBeHHOCTB 1 UIBMCHYHUBOCTH OPraHU3MOB




6.1

IIpeamer u 3apgaun resetuku. Mcropus pa3sButus reHeTuku. Briuag poccuickux
U 3apyOeXHBIX YYEHBIX B pPa3BUTUE TEHETHKH. METOoAbl TEHETUKH
(TMOPUIOTOTUYECKUH, LUTOT€HETUYECKHUIA, MOJIEKYJIIPHO-TEHETHYECKU ).
OCHOBHbBIE T'€HETUYECKHE MOHATHS. [ eHeTnYecKas CUMBOJIMKA, UCTIOIb3yEeMasl B

cxXeMax CerHII/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HAacJeAOBaHUsI MPU3HAKOB, ycTaHOBJIeHHble . Menpaenem.
MoHoruOpuaHOe CKpelMBaHWE. 3aKOH €AMHOO0Opa3us THOPUIOB IIEPBOTO
nokoyieHusi. IlpaBuwiio JOMUHHpPOBAaHMS. 3aKOH pacCHICIUICHUS] MPU3HAKOB.
['unioresa uncrtorsl ramer. [loJIHOE M HEMOJIHOE JOMUHHUPOBAHUE.

JurubpuaHoe cKpelMBaHue. 3aKOH HE3aBUCHMOIO HACJIEIOBAHMS TMPU3HAKOB.
[{uToreHeTn4eckre OCHOBBI JAUTHOPUIHOTO CKpEHIMBAHHS. AHAIU3UPYIOIIEe
ckpeuuBanue.  Mcnonb30BaHME — aHANM3HUPYIOLIETO  CKpEIIMBaHUS Ui

OIIpCACIICHUSA I'CHOTHUIIA ocoou

6.3

CuernieHHOe HaciefoBaHue npusHakoB. Pabora T. Moprana no cuenjieHHOMY
HaclleIoBaHUIO TeHoB. HapymeHue cLemuieHuss TE€HOB B pe3yJbTare
KpOCCHUHIOBepa. XpOMOCOMHAsi TEOpHUsl HacleACTBEHHOCTH. I['eHeTnyeckue
KapThl.

I'enetnka mnosa. XpOMOCOMHOE OIpEJEeNIeHUE I0da. AYTOCOMBI U IIOJIOBBIE
XPOMOCOMBEI. I'omorameTHble H TeTCPOraMCTHBIC OpPIraHHU3MBI. HaCJIGJIOBaHI/IC

IMPHU3HAKOB, CUCIIVICHHBIX C ITOJIOM

6.4

N3menunBoCTh. BHIbl M3MEHYMBOCTH: HEHACIEACTBEHHAs W HACJICICTBCHHAs.
Ponep  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJIUGUKAIMOHHOW HW3MEHYMBOCTU. BapualmoHHBIM psag M BapualMOHHAA
kpuBas. Hopma peakumu mnpusHaka. KoyMuecTBEeHHbIE M KauyeCTBEHHBIC

MIPU3HAKU U X HOpMa peakiuu. CBolicTBa MOIU(UKAIIMOHHONW U3MEHUNBOCTU

6.5

HacnenctBennasi, wWiM TeHOTUIUYECKas, W3MEHUMBOCTh. KomOuHaTUBHAs
W3MEHUYMBOCTh. Melo3 W TIONOBOM TMpolecc — OCHOBa KOMOWHATHBHOM
W3MEHYMBOCTH. MyTalMoHHasT W3MEHYUBOCTh. Kilaccupukamus MyTaruii:
TE€HHBbIE XPOMOCOMHBIE, T€EHOMHBIE. HacToTa ¥ NMpUYUHBI MyTaluuil. MyTareHHbIe
(hakTOphl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HAacleACTBEHHON n3MeHnunBoctu H.M.

Basuiosa

6.6

I'eneruka yenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOABI TE€HETUKH
YyeJIoBeKa: reHEeaJI0TUYCCKUH, OJIM3HEIIOBBIH, IIUTOICHETHYCCKUM,
OMOXMMHYECKHUN, MOJEeKyIsipHO-TeHeThuYeckuil. CoBpeMEHHOE OmpeelieHne
TE€HOTHIIA: TIOJITHOTEHOMHOE CEKBEHUPOBAHHUE, TCHOTUIIMPOBAHUE, B TOM YHCIIE C
nmomomipio III[P-ananu3a. HacnencrBeHHble 3a0oiieBaHHS dYeIOBEKa: T'CHHEIC
00se3Hu, OONIE3HU C HACIEICTBEHHOW MPEIPacOIOKEHHOCTHI0, XPOMOCOMHBIE

6one3nu. Comarhyeckue M TeHepaTuBHbIE MyTauMu. [IpuUHIMIBI 370pOBOTO




oOpa3a JKW3HM, JUATHOCTUKH, TPODUIAKTHKH W JICYCHHUS TEHETUYCCKUX
OoJie3He. MeIMKO-TeHeTHYECKOe KOHCYIbTUPOBaHUE. 3HAUYCHUE MEIUIIMHCKOMN

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKa

Cenexiust opranu3mMoB. OCHOBBI OMOTEXHOIOTUN

7.1

Cenekuus Kak Hayka U Tpoliecc. 3apoKICHHE CEJIEKUHUU U JIOMECTHKAIUS.
Yuyenne H.M. BaBuioBa o0 1ieHTpax NPOUCXOXKICHUS W MHOTO0Opasus
KYJIbTYPHBIX pacTeHuil. LIeHTphl MPOUCXOXKIEHUS JOMAIIHUX KUBOTHBIX. CopT,

rnmopoaa, miraMm

7.2

CoBpeMeHHbIE METO/ABl CeJeKIMU. MacCOBBI M WHAMBUAYaJIbHBI OTOOPHI B
CEJIEKIIMM pacTeHUd M KUBOTHBIX. OlleHKa 3Kcrepbepa. binskopoacTBeHHOE
ckpeniuBanue — WHOpuUaWHT. Yucras nauHUSA. CKpEIIMBAaHWE YHCTHIX JIUHUH.
I'ereposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUIUHT.
Otmanénnas tuOpuamszammss u o€ ycnexw. VICKYyCCTBEHHBIM MyTareHes U
MOJyYCHUE MOJIMIUIONAOB. [OCTMKEHHS CENEKIMU PACTEHUM, XKUBOTHBIX M

MHUKPOOPraHu3MoOB

7.3

buoTtexHonorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanuss pexomOuHaHnTHOW JIHK wm TpaHcrenneix opranm3moB. Kierounas
nHxeHepuss.  Knerounele  KynbTypbl. MHKPOKIOHAJbHOE  Pa3MHOKECHHUE
pactrenuii. KinoHupoBaHHE BBICOKOMPOIYKTHBHBIX  CEIIbCKOXO3SMCTBEHHBIX
OpPraHU3MOB. DKOJIOTWUYECKHE U ATHYeckue mnpodiembl. MO — reHeTHYecKu

MOI[I/I(I)I/II_II/IpOBaHHBIC OpraHnu3MbI

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMUS

OBOJIIOIMOHHAS OUOJIOTUSA

11

DBOJIIOLIMOHHAS TEOPUs U €€ MECTO B OMOJIOTHH.

CugerensctBa  3Bosouuu.  llameoHTonorumueckue:  MOCIENOBATENBHOCTD
MOSIBJICHUSI BHJIOB B TAJCOHTOJIOTUYECKON JIETONUCH, MEepeXOoAHble (HOPMBI.
buoreorpaguueckue: cxoactBo u paznuuve ¢ayH U (IOp MaTepUKOB U
OCTPOBOB. DMOPHOIOIMYECKHE: CXOJCTBA U Pa3Inius SMOPUOHOB pa3HbIX BUJIOB
IIO3BOHOYHBIX. CpaBHI/ITeJ'H)HO-aHaTOMI/I‘IeCKI/IeZ T'OMOJIOTUYHBIC, aHAJIOTUYHBIC,
pPYIMMEHTapHBIE OpPTaHbl, aTaBU3MbL. MOJEKYIIPHO-OMOXMMHYECKHE: CXOJICTBO
MEXaHU3MOB HAaCJIEZICTBEHHOCTH M OCHOBHBIX METa0OJMYECKHUX IyTeH y BCeX

OpPraHU3MOB




1.2

OpomtonmonHass  Teopuss Y.  Jlapuna. IlpennocbulkM  BO3HMKHOBEHHS
JapBUHU3MaA. JIBHXKyIIME CHiIbl 3BOJIOLMHU BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE NP OTPAHUYCHHOCTH PECYpPCOB, HEONPEACIEHHAS] U3MEHYUBOCTD,

0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD)

13

Cunrerndeckas teopus oHBomonuu (CTD) u  ocHOBHBIE €€ MOJOXKEHUS.

MuxposBontouus. [lonyisius kak eqMHAIA BUIA U BOJIFOLUU

14

JBwxyne cuibl ((hakTopbl) SBOJIOLMU BHUIOB B HpUpoie. MyTaluOHHBINA
nporecc ¥ KOMOWHATHBHAs M3MEHUYMBOCTh. [lomynsiMoHHBIE BOJHBI U Jpeid
reHoB. M3omnsusa u murpanus. EctecTBeHHBIN 0TOOp — HampaBistomui hakTop
3BOIIIOLIMU. POPMBI €CTECTBEHHOT'O O0TOOPA.

IIpucnocoOaeHHOCTh  OPraHM3MOB Kak pe3yinbTaT 3Bomouuu. I[Ipumepsl
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI M UAHOAIANTALINH.

Bun u Bunoo6pasosanue. Kputepuu Buna. OcHoBHbIE (POpMBI BUI000pa30BaHUS:

reor pa(bnquKoe, 9KOJIOTHYCCKOC

15

MaKpOBBOJ'II-OHI/IH . (DOpMBI OBOJIIOIIMH CbI/IJ'IeTI/I‘ICCKaH, JAUBCPICHTHAA,

KOHBEpIeHTHas, napajienbHas. HeodpatuMocTs 3Bosonun

Bo3nukHoBeHuUE 1 Pa3BHUTHUC )KU3HU HA 3emie

2.1

JloHay4yHbl€ IIPEACTABJICHUS O 3apOKICHUU JKU3HU. HayyHble THUIIOTE3BI
BO3HUKHOBEHHUSI JKM3HM Ha 3emiie: abuoreHe3 M NaHcepMusa. XHUMHUYecKas
ABOJIIOLMS.  DKCIIEPUMEHTAILHOE IOATBEP)K/IEHUE XUMHUYECKOW 3BOJIOLUU.
HauanbHble 3tanbl Omonoruueckoi spomonmu. I'mmoresa PHK-mupa. Ilepbie

KJICTKHU U UX DBOJIIOLIHA. cDOpMPIpOBaHI/Ie OCHOBHBIX I'PYIIII J)XUBBIX OPraHu3MOB

2.2

Pa3Butne xu3sHu Ha 3emuie mo spam U nepuojgam. Karapxeill. Apxelckas u
npotepo3oiickass 9pbl. [laneosoiickas spa M e€ mnepuoAbl: KeMOpUHCKuUi,
OPJIOBUKCKHW, CUJIYPUICKUH, JI€BOHCKHI, KaMEHHOYTOJIbHBIMA, MEPMCKHUH.
Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3oiickass »2pa u €€ TepuoAbl: MAJIEOTCHOBBIA,  HEOTE€HOBBIN,
AQHTPOIIOICHOBBIA. XapaKTepUCTUKA KIUMaTa U TEOJOTMYECKHX IPOLIECCOB.
OcCHOBHBIE ATaIbl IBOJIIOLUU PACTUTEIBLHOTO U JKUBOTHOTO MHpa. ApoMop(d o3kl y
pacTeHMi M XUBOTHbIX. [losiBlIeHME, pacuBET M BBIMUPAHME TPYII >KHUBBIX

OpraHu3MOB

2.3

Cucrema OpraHM4yeckoro MHupa Kak oOTpaxkeHue HBoitonuu. OCHOBHbBIE

CUCTEMAaTUYECKUE IPYIIIbI OPraHU3MOB

2.4

OBoIoIMs 4enoBeKa. AHTPONOJOTUs Kak Hayka. Pa3BuTue mpeicTaBieHUH O

MPOMCXOXKACHUM deJoBeKa. MeToabl M3y4eHHus aHTpororeHe3a. CXoacTBa




pa3nuyus yenoBeka U )KMBOTHBIX. CHCTEeMaTHUECKOE MOJIOKEHHUE YeTIOBEKa.
JBrxymue cuitsl (pakropsl) aHTpororenesa. HacnencTBeHHast N3MEHUYMBOCTD U
€CTeCTBEHHbII 0TOOp. OOIecTBeHHBbIM 00pa3 >KWU3HU, HM3TOTOBICHUE OPYIHUN

TpyJa, MbIIIJICHUE, PEYb

2.5

OcHOBHBIE CTaAMM U BETBH 3BOJIIOLMM YEJIOBEKA: aBCTPAIONMTEKH, YenoBek
ymenslid, YenoBexk npsamoxomsaumui, YenoBek HeaHaepranbCkui, Yenosek
pa3syMHblii. Haxonku MCKoIaeMbIX OCTaHKOB, BpEMs CYIIECTBOBaHHMsA, 00J1acTb

pacmpocTpaHeHus, 00BbEM rOJIOBHOTO MO3Ta, 00pa3 *KU3HU, OPYAUS

2.6

YenoBeueckue pacsl. OCHOBHbIE OOJBIINE PACBHL: €BPOIEOUAHAs (€Bpa3uiickas),
HErpO-aBCTPaJIONIHAS (3xBaTOpHANIbHAS), MOHTOJIOHTHAS (asmarcko-
amMepHuKaHcKasi). UepThl IpUCIOCOOIEHHOCTH MPEACTaBUTENCH YeI0BEeUEeCKUX pac

K YCIIOBHUSIM CylleCTBOBaHUsA. EquHCTBO yenoBeueckux pac. Kputuka pacusma

Opranu3Msbl U OKpYy:Karollas cpeaa

3.1

DOKosorus Kak Hayka. 3aJlaud M pas3zesibl 3KOJIOIMU. MeToJbl 3KOJIOrMYeCKHX
MCCIIEIOBAaHMA. DKOJIOTHYECKOe MUPOBO33peHne. Cpepl OOMTaHUSI OPraHu3MOB:

BOAHAasA, HA3CMHO-BO3AyIIIHAA, [IOUYBCHHAs, BHYTPUOPIraHU3MCHHAA

3.2

Okonornyeckue  Qakropel.  Knaccudukanuss — 9KOJIOTHMYECKMX  (PaKTOpOB:
abuoTuyeckre, OWOTHMYECKHE M aHTPOIOreHHble. JlelcTBUE 3KOJIOTMUYECKUX

(akTOpPOB Ha OPraHU3MBI

3.3

AbGunotnyeckue (akTopbl: CBET, TemIepaTypa, BIaXHOCTb. PoTonepuoau3M.
[lpucnocobneHnss  OpraHU3MOB K  JEWCTBMIO  aOMOTMYECKUX  (DaKTOpPOB.

buonornueckue puTMsl

3.4

buotnueckue Qaxtopbl. Bumbl OMOTHYECKMX B3aMMOJEHCTBMNA: KOHKYpPEHIIMS,
XHUIIHUYECTBO, Mapa3uTU3M, MYTyallu3M, KOMMEHCAIU3M (HaxJeOHUYECTBO,
KBapTHUPAHTCTBO),  aMEHCAJIM3M, HEWTpajdu3M. 3HaueHHe  OHOTHYECKUX

BBaHMOHeﬁCTBHﬁ JJI1 CyIIECTBOBAaHUA OPTraHU3MOB B ITPUPOJHBIX COO6H.[€CTBaX

3.5

OKOJIOTUYECKHE XapaKTCPUCTUKHU MMOMmyJIsAHH. OcHoBHEIE IIoKasarTein
nomyJjdanuu: 4YUCICHHOCTb, IINIOTHOCTH, POXKAACMOCTb, CMCPTHOCTL, IIPUPOCT,

Murpanus. JJnHaMuKa YMCIEHHOCTH NOMYJISUN U €€ PEryIIsIys

COO6H_ICCTBE[ 1 OKOJOTHUYCCKUE CUCTCMBI

41

CooOmiectBO  opranusmMoB — OuoneHo3. CTpyKTypsl OMOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Buasl-momuHanTel. CBsi3m B

ouolLEeH03€e

4.2

DKoJoTHYeCcKhe  CUCTeMbl  (9Kkocuctembl). [lonsTHE 00 dKOCHCTEME W




6HOF€OHCHO3€. q)yHKLII/IOHa.HBHBIG KOMITOHCHTBI 3KOCHUCTCMBI: MPOAYLICHTHI,
KOHCYMEHTBHI, peyleHThl. KpyroBOpoT BEeUIecTB U MOTOK SHEPTUH B IKOCHCTEME.
Tpoduueckne (nuieBbie) YpPOBHH 53KOCHUCTeMBI. [luieBble ILemM H CETH.
OcHOBHBIE TIOKa3aTeNIM HSKOCHUCTEMBI: Omomacca, MPOAYKIHSA. DKOJOTHYECKHE
OUPaMUABL. TPONYKIMH, YHCICHHOCTH, Ouomaccel. CBOHCTBA SKOCHCTEM:

YCTOWYMBOCTb, CAMOPETYJIALUs, pa3BuTHe. CyKiueccus

4.3

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEeK. IKOCHCTEMA XBOWMHOTO HIIN
LIMPOKOJINCTBEHHOTO JIECa.

AHTpONOreHHbIe 9KOCHUCTEMBI. ATpO3KOCHCTEMBI. YpO03KOCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpazue kak (dakrtop ycroilumBoctH 3kocucteM. CoxpaHeHue

OHMOJIOTMYeCKOro pasHooOpa3us Ha 3emiie

44

VYuenue B.M. Bepnaackoro o Omocdepe. ['panmmbl, cocTaB M CTpyKTypa
o6uoctepsl. XKuBoe BemectBo u ero pynkuuu. OcobeHHOCTH Ouochepbl Kak
rJ100anpHOM 3KOCHCTEMBI. JIMHAMMYECKOE paBHOBECHME U OOpaTHasi CBsI3b B
o6uocdepe. KpyroBopoTsl BemecTB M OHOr€OXMMHMYECKHE LIMKIBI 3JIEMEHTOB

(yrmepopa, azota). 30HATBHOCTH Orocdhepbl. OCHOBHBIC OMOMBI CYIITH

4.5

UYenoseuecTtBo B O6mocdepe 3eminn. AHTPONOTEHHBIE U3MEHEHHST B Onocdepe.
I'mobanbHBIEC HKOIOTHYECKHE TTPOOIIEMBI.
OcHOBa  palMOHAJIBHOTO  YOPAaBICHHUS MPUPOJHBIMU  pecypcaMH U HUX

HUCIIOJIB30BaHUC. I[OCTI/I)KCHI/I}I OMOJIOTHH U OXpaHa MMprupoabl




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
HPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

* buonorwus, 10 kmace/ [Naceunuk B.B., Kamenckwmit A.A., PyomoB A.M. u npyrue
/Tloxn pen. [Taceunuka B.B., Akiinoneproe o0miecTBo «M3maTenbcTBo
«IIpocBenienne»

* buonorwus, 11 kimacc/ [Taceunuk B.B., Kamenckuit A.A., Pyomos A.M. u npyrue
/Tlon pen. [Taceunuka B.B., AkuronepHoe o61mecTBo «M3aarenbcTBo
«IIpocseuieHue»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

NudopmManinoHHO-METOIUYECKOE MUCHMO 00 0COOCHHOCTSX MPEToJaBaHus yueOHOro mpeaMeTa
«buonorusy» B 2025/2026 yae6rom romy https://edsoo.ru/wp-
content/uploads/2025/08/biologiya_.pdf

JlocTrkeHre MeTanpeIMETHBIX Pe3y/IbTaTOB B PAMKaX U3YYCHHSI PEIMETOB €CTECTBEHHO-
Hay4yHOTo 0Ji0Ka (0OCHOBHOE o0I1Iee 00pa3oBaHKe): METOIMYECKUE peKOMeHAaluu estestvenno-
nauchnyj-blok_01.pdf

buonorus (yriny6nenssiii ypoBens): Peanusanus tpedoBanuit ®I'OC cpennero oduiero
00pa3oBaHus: METOIMYECKOe mocobue s yuuress. mp_biologiya_format-docx_26082023_na-
sajt.pdf

buonorus (6a3o0Bblit ypoBenb). Peanuzanus @I'OC ocHOBHOTO 00111€T0 00pa30oBaHMUs:
MeToanYecKoe mocobue s yuutens. https://clck.ru/3ANSBnV

J171st METOIMYECKOT0 COMTPOBOKACHUSI TPO(UIBHBIX TEXHOJOTUYECKUX U €CTECTBEHHO-HAYYHBIX
KJ1accoB MockoBckui (pu3nko-Texuuueckuit uHcTuTYT (MPTU) pazpaboTan npoekt «Hayka B
peruonbi» https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-v-
regiony-ot-prepodavateley-mfti-i-fizteh-litseya/

MGTOHI/I‘IGCKI/IG PEKOMCHAAIWH IO CO3JaHNIO KJIIACCOB TCXHOJIOTHYCCKOTO U €CCTCCTBECHHO-
HAay4YHOT'O HpO(bPIHCfI M KJIaCCOB C er'Iy6J'IeHHLIM HN3YUCHUCM MAaTCMATUKU, (bI/ISI/IKI/I, XUMUU,
Ouosoruu B 00111€00pa30BaTENbHBIX OPraHU3alUAX C UCIOJIB30BaHUEM HHPPACTPYKTYPHI,
CO3/IaHHOH B paMKax HallMOHAIBbHOTro mpoekTa «O0pa3oBanue» (KBantopuymsl, | T-ky6s1, Toukn
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf

Mertonnueckue pekomenaaunu. Opraausanus zaumoseiictsus “Illkona — By3 — npennpusrue”
(2025 1.) https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p 2025.pdf

Konrekctubie 3a1aun. 3aganus K yaeoHOMY Kypey «buonorusy (2024 r.) https://edsoo.ru/wp-
content/uploads/2025/01/kz_biologiya 2024.pdf

Meroanueckwii keiic. CrieruieHHoe HacieaoBanue nmpu3HakoB. buosorus. 10 kimace (2024 r.)
https://edso0.ru/wp-
content/uploads/2025/01/biologiya mk sczeplennoe nasledovanie priznakov.pdf
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HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPChbI CETHU
HUHTEPHET

https://m.edsoo.ru/IBLOQH548U

bubmuotexa [{OK https://m.edsoo.ru/7f413368

CBEPOBPA30OBAHUE https://sbereducation.ru/?ysclid=mqs5zf94si190911577
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