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INOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke nporpaMMbl IO OHMOJIOTUM TEOPETUYECKYH) OCHOBY ISl ONpPEAEICHUs
HOAX0/M0B K (OPMHUPOBAHHIO CoJepX)aHuid yueObHoro mpeamera «buonorus» cocraBuiu:
koHuenTyanbneie nojoxenus GPI'OC COO o B3auMOOOYCIOBICHHOCTH LEJEH, COAEp)KaHUS,
pe3ynbTaToB O0y4deHUs U TpeOOBaHMH K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, HOJIOXKEHUS 00
o0ImuX LEeNsIX U NPUHLUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEJHETro
oOero obpazoBanus B Poccuiickoil @enepanuu, a Takxke MOJOKEHHs O crenuduke 6uonorum,
e 3HAYCHWU B TO3HAHUM XMBOW MPUPOABI M OOECHEUCHHH CYIIECTBOBAHHS YEIIOBEYECKOTO
oOmectBa. CorylacHO Ha3BaHHBIM TOJIOXKEHHUSM, OINPENEICHbl OCHOBHBIE ()YHKIHMU MPOTPaMMbI
10 OMOJIOTHH U €€ CTPYKTYpA.

[TporpamMma no Ouosyoruu AaéT MpencTaBiIeHUe O LesIX, 00 obmell crpareruu o0y4eHus,
BOCIIUTaHUSA M Pa3BUTUS OOy4aroMIMXCs CpeAcTBaMu YyueOHoro mnpenmera «buonorus»,
onpenenser o00sA3aTeIbHOE MPEIMETHOE COJAEpKAHUE, €ro CTIPYKTYpy, paclpelelieHue I10
paszenaM M TeMaM, PEKOMEHJYEeMYIO I0CJIEOBATEIbHOCTh M3Y4YEHHUS yuyeOHOro marepuana c
y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM 0Opa3oBaTesIbHOrO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH 00yUaroIuXCsl.

B mnporpamme 1o OuOIOTMM TakXKe YYMTBHIBAIOTCA TpeOOBaHUA K IJIAHUPYEMbBIM
JUYHOCTHBIM, METalpeIMEeTHbIM M IpeIMETHbIM pe3yibTaraM o0y4deHHs B (HOpMUpPOBaHHU
OCHOBHBIX BHJIOB Y4€OHO-II03HABATEIbHON J1E€ATENbHOCTH/y4eOHbIX JEHCTBUI 00ydaromuxcs no
OCBOEHUIO COJIEpKaHusl OMOJIOrHYeCKOro o0pa3oBaHusl.

B nporpamme mno Ouonorun (10—11 kmaccel, 0a30BbIii ypOBEHb) peaii30BaH MPUHIHI
IPEEeMCTBEHHOCTH B H3y4yeHUM Ouonoruu, Onaromaps uyeMmMy B HeW mpocMaTpuBaercs
HANpaBJICHHOCTh HA PAa3BUTHE 3HAHWH, CBA3aHHBIX C (POPMHPOBAHHWEM E€CTECTBEHHO-HAYYHOTO
MHUPOBO33pEHHsI, IICHHOCTHBIX  OpPUEHTAIlMi  JINYHOCTH, OKOJIOTUYECKOTO  MBIILICHUS,
NpeACTaBICHUH O 370pOBOM 00pa3e JKM3HU M OEpeXHBIM OTHOIIEHHEM K OKpYXKarollen
npupoaHoit cpene. IlosToMy Hapsay ¢ M3ydeHHEM OOLIEOMOJIOTHUECKUX TEOpHM, a Takxke
3HaHWI O CTPOCHHH KUBBIX CHCTEM Pa3HOTO PaHTa M CYNIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
IPOIIECCOB B TpOTrpaMMe IO OWOJOTHH yAENEeHO BHHMAaHHUE WCIIOJIB30BAHHUIO ITOTYYE€HHBIX
3HaHWH B NOBCEAHEBHOM JKU3HU IS peIlIeHHs IPUKIIAJHBIX 33ja4, B TOM YHCiIe: MPOPUIaKTHKH
HACJIE/ICTBEHHbIX  3a00JE€BaHUU  YEIOBEKa, MEIUKO-TeHETUYECKOI0  KOHCYJIbTUPOBAHMUS,
000CHOBaHHUS IKOJOTHYECKH IEIeCO00pa3HOTO TOBEICHHS B OKpYXKAIOIMIeH MPUPOAHON cpene,
aHajaM3a BIMSHUS XO3AHCTBEHHOM JIE€ATENbHOCTH YEJIOBEKAa Ha COCTOSIHME MPHUPOJHBIX H
UCKYCCTBEHHBIX 9KOCHCTEM. YCWIEHHWE BHUMAaHHs K NPHUKIAJHOW HAMpPaBIEHHOCTH y4eOHOTO
npeamera «bHOJOTHS» TPOTUKTOBAHO HEOOXOIMMOCTBIO OOECIICUCHHUST YCIOBUH IUIsl PEIICHHUS
OJTHOM M3 aKTyallbHBIX 3324 MIKOJIBHOTO OMOJIOrHYecKoro oopa3oBaHusi, KOTOpas Mpenosaraer
¢dopmupoBaHue y 00y4aromuxcs CIIOCOOHOCTH aJanTHPOBATHCS K H3MEHEHUSM JUHAMUYHO
Pa3BUBAOIIETOCS COBPEMEHHOTO MHUPA.

buonorust Ha ypoBHEe cpemaHero oOmero oOpa3oBaHHs 3aHMMaeT BakHoe Mecto. OHa
oOecnieunBaeT (OPMUPOBAHHE Yy OOYyYalOMIMXCS TMPEACTAaBICHUI O HaydyHOM KapTHHE MUpa,
pacmmpsieT 1 06001aeT 3HaHUA O KHUBOM MPUPOJE, €€ OTINUYUTENIBHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3allMd ¥ 3BOJIIOLUH, CO3MaET YCIOBMS JUIs: IO3HAHMUSA 3aKOHOB KMBOM NPUPOJBI,
(dopmupoBaHus (PYHKIIMOHATIEHOW TPaMOTHOCTH, HAaBBIKOB 3JI0pPOBOrO M 0Oe30macHoro obpasza
KH3HH, SKOJOTMYECKOTO MBIIIJICHUS, [IGHHOCTHOTO OTHOIIECHHUS K )KMBOM MPHUPOJIE U YEIIOBEKY.

bosnpuioe 3HaueHue OWOJOrMsT HMMEET TakKe JJIs PELIEHHs BOCIMTATENbHBIX H
Pa3BUBAIOIIKX 3a7a4 CPEIHETO OO0IIero 0Opa3oBaHus, COMMAIM3AIMN oOydaromuxcs. M3ydenne



Ouosioruu obecneunBaer YCIIOBHS JUIS (dbopMHUpoBaHUS MHTEIJIEKTYaIbHbIX,
KOMMYHMKAIIUOHHBIX M HMH(OPMAIIMOHHBIX HAaBBIKOB, 3CTETUYECKOH KYJIBTYpBI, CIIOCOOCTBYET
UHTErpanuy OMOJOrMYECKHX 3HAHUM C MpEACTaBICHUSAMH U3 APYrHMX Y4eOHBIX NPEIMETOB, B
YaCTHOCTH, (PU3MKH, XUMHUU U Teorpaduu. HazBaHHBIE MOTOKEHHS O MpeIHAa3HAYCHUH y4eOHOTO
npeamera «bUONOTHS» COCTaBHIM OCHOBY JUIS ONpEACICHUS IOJIXOAOB K OTOOpY H
CTPYKTYPUPOBAHUIO €T0 COJAEPHKAHMUSA, IPEICTABIEHHOr0 B IPOrpaMMe 0 OMOJIOTUH.

OT10o0p conepkanus ydeOHoro npeaMera «buosorus» Ha 6a30BOM ypOBHE OCYILECTBIIEH C
HO3ULHUI KYIbTYpOCOOOpPA3HOTO MOAX0/A, B COOTBETCTBUU C KOTOPHIM OOYUarOMUecs JOJKHBI
OCBOMTbH 3HaHWSA M YMEHUs, 3HauMMble U1 (opMUpOBaHMs OOIIEH KyJIbTYpbl, OIpPEEIIAOLINe
a/ICKBaTHOE IIOBEJCHUE 4YENIOBeKa B OKPYXKAIOIMIEH NPUPOAHON Cpele, BOCTpeOOBAaHHBIE B
IIOBCEHEBHOM JKM3HU U MPAKTUYECKOH JesrenbHocTH. Oco0oe MecTo B 3TOH cucTeMe 3HaHWH
3aHUMAIOT D3JIEMEHTBHl COJCpPXKAHMSA, KOTOpble CIyXaT OCHOBOW i  (HOpMUpPOBAHHS
NPEICTaBICHUN O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTMHE MHUPAa U LEHHOCTHBIX
OPHUEHTALMSIX JINYHOCTHU, CIOCOOCTBYIOLIMX T'YMaHHU3aLUU OMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COJEpKaHUS y4eOHOro Marepuana B MpOrpaMMe MO OHOJOTUH
OCYILECTBJICHO C Y4ETOM NMPUOPUTETHOIO 3HAYEHUs 3HAHUN 00 OTJIIMUUTENIBHBIX OCOOEHHOCTSIX
JKUBOW NpUPOJBI, O €€ YPOBHEBOM OpraHM3allUd M 3BOJIOLMU. B COOTBETCTBMM C 3TUM B
CTpyKType ydeOHOro mpeamera «BHOJOTH» BBIACIEHBI CISAYIOIIUE COAEPKATeNbHbIC JTUHHM:
«buonorust kak Hayka. MeTo/lbl Hay4YHOTO MO3HaHUY, «KJeTka Kak OMOJOTUYeCKasi CUCTEMAY,
«Opranmsm Kak Ouosjormyeckas cucremay, «CucremMa ¥ MHOTOOOpa3ne OpraHMYecKOro MHUpay,
«OBOIIOLUSA )KUBOU IPUPOIBI», «IKOCUCTEMBI U IIPUCYIIUE UM 3aKOHOMEPHOCTI .

Ilenp u3ydyenus ydyeOHoro mnpeamera «buosnorus» Ha 0a30BOM YpOBHE — OBJIAJCHUE
o0yJaromuMHCS 3HAHUSMH O CTPYKTYPHO-(DYHKIMOHAJIbHOM OpraHu3allluyd KHUBBIX CHUCTEM
pa3HOro paHra u npuoOpeTeHre yMEHHUH MCIOIb30BaTh 3T 3HAHMA JJIs IPaMOTHBIX JecTBUIl B
OTHOILIEHUU 0OBEKTOB KUBOM MPUPOIBI U PELICHUS Pa3IMUHbIX KU3HEHHBIX MPOOJIEM.

JlocTmxkeHue nenu u3ydeHus ydeOHoro mnpenmera «buosiorusi» Ha 0a30BOM ypOBHE
o0ecrneunBaeTcs pelieHueM CIEAYIOIUX 3a/1ay:

OCBOCHHE OOYYaIOUIMMUCA CUCTEMbl 3HAHUI O OHOJOTMYECKUX TEOpUSAX, YUEHUSX,
3aKOHaX, 3aKOHOMEpHOCTSX, I'MIIOTe3aX, MpaBUiaX, CIyXKalldX OCHOBOM g (hopMupOBaHHS
NPEACTABICHUH O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAy4yHOIO IIO3HAHUA,
CTPOECHUH, MHOrooOpasMu U OCOOEHHOCTSIX >KHMBBIX CHCTEM pa3HOTO YpPOBHS OpTraHU3aIUH,
BBIJIAIOIMXCS OTKPBITUSX U COBPEMEHHBIX UCCIIE0BAaHUAX B OMOJIOTHH;

dbopMupoBaHue y oOy4aromuxcs MO3HABaTENbHBIX, MHTEUIEKTYaJIbHBIX U TBOPUYECKUX
CMOCOOHOCTEH B Mpoliecce aHau3a JAaHHBIX O MYTAX Pa3sBUTHSA B OMOJOTHMM HAy4HBIX B3IJISOB,
UEH U MOAX00B K U3YyUEHHUIO KUBBIX CHCTEM PA3HOIO YPOBHS OpraHU3allNH;

CTaHOBJIEHHE Yy oOyd4aroumxcs oOmel KyiabTypbl, (YHKIUMOHAIBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHMI OOBSCHATH U OLIEHUBATH SIBICHUS OKPYKAIOLIEr0 MUpa >KUBOM MPHUPOABI Ha
OCHOBaHUM 3HAHWM U OTBITA, MOJYYEHHBIX IPU U3YUYEHUU OMOJIOTHHY;

dopmupoBaHue y 00yJarolUXCsl YMEHHH WIIIOCTPUPOBATh 3HAYEHHE OMOIOTHYECKUX
3HAHUM B IMPAKTUYECKOM MEATEIBHOCTH YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEIHULMHCKHUX
TEXHOJIOTHI U arpoOUOTEXHOJIOT U,

BOCIIUTaHHUE YOEKIAEHHOCTH B BO3MOXHOCTH IIO3HAHUS YEJIOBEKOM >KHMBOH INPHPOJIB,
HEOOXOIMMOCTH OEpEKHOr0 OTHOUIEHHUS K HEll, COOMIOAEHNS 3TUUECKUX HOPM IIPU NPOBEICHUN
OMOJIOTMYECKUX UCCIIEAOBAHUH;

OCO3HaHME IIEHHOCTH OMOJIOTMYECKUX 3HAHWUU IS TOBBIMICHHUS YPOBHS 3KOJOTHUYECKON
KYJIbTYpBI, U (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpPUMEHEHUE MPHOOPETEHHBIX 3HAHWUN W YMEHHH B TOBCEIHEBHOW JKHU3HU JUJISI OIICHKU
HIOCJICJICTBHI CBOCU JIEATEIBHOCTH TI0 OTHOIICHHI0O K OKPYKAalolIed cpene, COOCTBEHHOMY
3JI0pOBBI0, 00OCHOBAHUE M COOTIOIEHNE MEp MPODUIAKTHKY 3a00JIeBaHUH.

B cucreme cpennero obmero obpaszoBanus «buonorus», nzydaemas Ha 6a30BOM YpOBHE,
SBISICTCSL 00SI3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOJSIIUM B COCTaB IMPEIMETHOH 00JacTH
«EcTecTBEeHHO-HAyYHBIC MTPEIMETHI.

Jnst u3yveHus: Ouosornu Ha 6a30BOM YpOBHE CpeIHEro oOmero o0pa3oBaHUS OTBOJUTCS
68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henedio).



COJAEP)KAHUE OBYYEHUA
10 KJIIACC

Tema 1. Bnosnorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTMH C OOLIECTBEHHBIMHM, TEXHUYECKUMH U IPYTUMU
€CTECTBCHHBIMU HayKaMH, (GuiIocoueil, ITHKOW, ICTETUKOW W mpaBoM. Ponb Ouomoruu B
(dbopMHpPOBaHUY COBPEMEHHOI Hay4HOH KapTUHBI Mupa. CrcTeMa OMOJIOrHYeCKUX HayK.

MerTobl TO3HAHUS KUBOW MPHUPOJIBI (HAOIIOACHNE, SKCIIEPUMEHT, ONTUCAHUE, U3MEPEHHE,
KJaccu(uKaIus, MOJACIMPOBAHUE, CTATUCTUYECKAss 00pabOTKa TaHHBIX ).

JdemoHcTpanumu:

[Hoprpetsr: U. lapeun, I'. Mennens, H. K. Konsios, /Ix. Yorcon u @. Kpuxk.

Tabmuuer u cxembl: «MeTObI TO3HAHUS KHUBOW TIPUPOIBI».

JlabopaTopHble M NpaKTHYecKHe PadOThI:

[Tpaktnueckas pabota Ne 1. «lcnonb3oBaHHe pa3IUYHBIX METOAOB NPU H3Y4EHUH
OHOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl M HX OPraHu3anms.

Kusble cuctembl (OMOCHCTEMBI) Kak NpeAMET M3ydeHHs: Ouonoruu. OTINYME >KMBBIX
CUCTEM OT HEOPTaHUUECKON MPUPOIBIL.

CpoiicTBa OumocucteM M UX pa3HooOpasue. YPOBHU OpraHu3aluu OHUOCHCTEM:

MOJIEKYJISPHBIM,  KJIETOYHBIM,  TKAHEBBIM,  OpPraHW3MEHHBIN, MONYJISILIUOHHO-BUI0BOM,
HKOCUCTEMHBIN (OMOreoeHOTHYECKHiT), OnoChepHBIN.
JdemoHcTpanum:

Tabmuuer u cxembl: «OCHOBHBIE TPU3HAKH KHU3HH», «YPOBHH OpPTaHMU3ALUHU >KUBOU
HPUPOIBI.

Ob6opynosanue: Moaens Monekynsl JJHK.

Tema 3. XuMHYeCKHI1 COCTAB U CTPOCHHE KJICTKH.

XUMHUYECKU ~ cOCTaB  KIJIETKH.  XUMHMYECKHE  DJIEMEHTBl:  MaKpOdJIEMEHTHI,
MHKpPO3JIeMeHThl. Bosla 1 MuHepanbHbIe BellecTBa.

OyHKIIMM BOABI U MHUHEpAJIbHBIX BellecTB B KieTke. llojnepikaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u crpoeHne 0einkoB. AMUHOKHUCIOTHI — MOHOMEpPHI OenkoB. Hesamennmblie
U 3aMEHHUMbIE aMHHOKHCIOTHL. AMHHOKHCIOTHBI COCTaB. YPOBHHU CTPYKTYpPhI OEIKOBOM
MOJICKYJbI (TIepBUYHAS, BTOPWUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUYECKHUE
cBoiicTBa OeskoB. bronorunueckue GyHKIIMHU OETKOB.

®epmeHThl — Ouojoruueckue kaTamuzaTopbl. CTpoeHHMe (epMeHTa: aKTUBHBIA LIEHTP,
cyoctparHas  cnenuduuHoctb. Kodepmentsl. Butamuubel.  Otauuus  pepMeHTOB  OT
HEOpraHMYecKHX KaTalu3aTOpOB.

YrneBonpl: MOHOCaxapuabl (TJIIOKO3a, pudo3a u Je30Kchpru003a), Iucaxapuabl (caxaposa,
JAKTO3a) W TOoJucaxapuibl (Kpaxmall, TIUKOTeH, IeJuTioi03a). buonorundeckue ¢GyHKIUN
YTJIEBOJIOB.

Jlunuaer:  Tpurmunepunabl, Gochomunuael, crepouabl. [ uapodribHO-THAPODOOHBIC
cBoiicTBa. buonornueckue ¢yHkuu aunuaoB. CpaBHEHUE YIJIEBOJIOB, OCIKOB U JIMIMUAOB Kak
HCTOYHUKOB SHEPTHH.



Hyxneunnossie kucnotel: [IHK u PHK. Hykneornasl — MOHOMEpPBI HYKIIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynknum JIHK. Crtpoenune u ¢ynknuun PHK. Buast PHK. AT®: crpoeHue wu
GyHKITUN.

IMuronorus — Hayka o Kierke. KierouHas Teopus — INpUMEp B3aUMOICHCTBUA UIECHU U
(bakToOB B HAYYHOM MO3HAHUU. METO/bl U3y4EHUS KIIETKH.

Knetka xak nenoctHas xuBas cuctema. O0Iine mpu3HaKy KJIETOK: 3aMKHYTasi HapyKHas
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, cucteMa CHHTe3a OeJka.

Tumel KJIETOK: JyKapuUOTHYecKas U Hpokapuotuueckas. OCOOEHHOCTH CTPOCHUS
npokapuoTudeckoil kiuetku. Kierounas crenka 6akrepuii. CTpoeHHE SyKapHOTHYECKOHN KIIETKH.
OCHOBHBIE OTJINYHS PACTUTEIBHOMN, )KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhI KJIETOK — KIJIETOYHAs CTEHKA, TNIMKOKAIUKC, UX (YHKIUH.
[Tnasmatuueckas MemOpana, e€ cBoiictBa W ¢yHkuuu. [lutommazma u €€ OpraHOUIBI
OnnomemOpanHnblie opranouas! kinetku: J1IC, annapar ['onbaxu, auzocoMsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHJpPUH, IJIACTUAbL. IIpoucxXokIeHue MHUTOXOHJPUNA U IUIACTHI.
Bupael nnactun. HememOpanHble opraHou/ bl KIETKH: puOOCOMBI, KJIIETOUHBIN LIEHTP, LIEHTPHOJIH,
PECHUYKH, )KT'YTUKU. DYHKIIMU OPraHOUIOB KIIETKHU. BritoueHus.

SAnpo — peryasTopHslii eHTp kieTku. CTpoeHue sapa: sijaepHas 000J04YKa, KapuoIuiazma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCHOPT BEIIECTB B KIIETKE.

JleMoHCTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Illneinen, P. Bupxos, x. Yorcon, .
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenerneHne XUMHUYECKMX DJIEMEHTOB B  HEXHBOW IIPUPOACY,
«Pacnpenenenne XUMHUYECKUX AJIEMEHTOB B )KUBOW MPUPOJEN.

Tabmunsl u cxembl: «llepuonnueckass Tabnuiia XMMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOJbI», «buocunres 6enkay, «CtpoeHne Mojekynbl 0enka», «CtpoeHue gpepmeHTa,
«Hyxnennosbie kucinotel. JJHK», «Ctpoenue monekynsl AT®», «CTpoeHHe 3yKapuOTHUIECKOM
KIeTkn», «CTpoeHue XUBOTHOM KiIeTKu», «CTpOoeHHE pacTUTEIbHOW KiIeTku», «CTpoeHue
NPOKApUOTUYECKON KIIEeTKN», «CTpOeHHE siipa KIETKI», «Y TIIeBOAb», «JIUmuaby.

OO6opynoBaHue: CBETOBOM MHKPOCKON, OOOpYIOBaHHWE JJisi MPOBEACHHS HAOJIIOICHMIA,
U3MEPEHU, SKCIEPUMEHTOB, MUKPOIpENaparbl PacTUTEIbHBIX, KUBOTHBIX U OaKTepUaTbHbBIX
KJIETOK.

JlabopaTopHble N NpaKkTH4YeCKHe padoThI:

Jlabopatopnas pabora Ne 1. «/3ydyeHHe KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMEpE aMUJIa3bl MU KaTaslasbl).

JlaGopatopnast pabora Ne 2. «3ydyeHue CTPOEHHS KIETOK PACTEHWH, >XMBOTHBIX U
OakTepHii Mo MUKPOCKOIIOM Ha FOTOBBIX MUKPOIpEnapaTax U UX OMUCAHUE.

Tema 4. ’KuzHeneATeJIbHOCTh KIETKH.

OOmeH BemiecTB, WIH MeTa0Omu3M. AccUMUIAIUS  (TUIACTUYECKHH OOMeH) u
JUCCUMUIIALUS (9HEpreTHYeckuit 0OMeH) — JIBe CTOPOHBI €IMHOT0 Mpolecca Metaboausma. Poib
3aKOHOB COXPAHEHHMS BEIIECTB M SHEPIUH B IOHUMAHUU METAa00IHU3Ma.

Tuner oOMeHa BemiecTB: aBTOTPO(HBI U TeTepoTpodHbId. Ponbk dhepmMeHTOB B 0OMeEHE
BEIIECTB U IPEBPAILCHUN PHEPTUH B KIIETKE.

@®orocunre3. CBeroBas u TemHOBas ¢a3pl ¢orocunTesa. Peakmum (orocuHTesa.
OddexTBHOCTH PoTOCHHTE3a. 3HAUeHHE (DOTOCHHTE3a TSl )KU3HU Ha 3emiie. BiusiHue ycnoBuid
cpebl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHHUS €0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.



XeMOocHuHTe3. XEeMOCHHTE3Upylone OakTepur. 3HAYCHUE XEMOCHUHTE3a IS JKM3HU Ha
3emuie.

OuepreTuueckuii obmeH B  Kkierke. PacmierieHwe — BeIIECTB,  BBIJACICHUE U
aKKyMYJIMPOBaHUE SHEPTUH B KJIETKE. DTallbl 3HEepreTudeckoro oomena. I'nmukonus. bpoxkenue u
ero Buabl. KucinoponHoe okuciaeHME, WIM  KIETOYHOE JbixaHue. OKuciIuTenbHOE
dbochopumpoBanue. IHPEKTUBHOCTD IHEPTETUUECKOTO OOMEHa.

Peaknuu marpuuHoro cuHre3a. I'enermueckas wuHpopmarus u JIHK. Peammszanus
TeHETUYECKOW MHpOpMAIMK B KJIETKe. | eHeTHYeCKui KO U ero CBOWCTBA. TpaHCKpUIIUS —
matpuunblii cuaTe3 PHK. Tpancnsnus — Ouocuntes Oenka. Dtamsl Tpanciasiuuud. KonupoBanue
aMHHOKHUCIIOT. Posb pubocom B OMoCHHTE3€e OemKa.

Hexnerounsie ¢opmbl xu3HU — BHUpYCBhl. Mcrtopusi otkpeitTus BupycoB (. U.
WBanoBckuit). OCOOCHHOCTH CTPOSHUS M KU3HEHHOTO ITUKJIa BUPycoB. bakTeprnodaru. boneznun
pacTEeHHI, )KUBOTHBIX U YEJIOBEKA, BRI3BIBAEMBIC BUpycaMu. Bupyc nMMmyHonedunra geinoBeka

(BUY) - Boszoymurenr CIIMIda. OOparHas TpaHCKpHWIIHSA, peBepTasa W HWHTErpasa.
[IpodunakTuka pacnpocTpaHEeHUsI BUPYCHBIX 3a00JIEBaHU.
JdemoHcTpanumu:

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

Tabmumer w cxembl: «Tunbl  muTaHus», «Metabomm3m»,  «MUTOXOHIPHSIY,
«QHepreTudyeckuii oOMen», «Xmopomiact», «Dorocunresn, «Ctpoenune IHK», «Ctpoenue u
¢yHKUMOHUpOBaHUE TeHa», «CuHre3 Oenkay, «['eHernueckuid  kom», «Bupyco»,
«baktepuodaru», «Ctpoenue u ku3HeHHBIM 1ukia Bupyca CIIW[a, ©Oaxrepuodaray,
«Pemnukanus JTHK».

Ob6opynosanue: moaenu-anmnukanuu «Yasoenne JJHK u Tpanckpunuus», «buocunres
6enka», «CTpoeHue KIeTkn», Mmoaenb cTpykrypsl JJHK.

Tema S. PasMHOXkeHHe H HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1UKI, WIM >KU3HEHHBIM mukn kietkd. HMuTtepdaza um muto3. Ilpoueccsr,
npoTekarone B uHTepdaze. Pemnmukanus — peakuus matpuyHoro cuHTe3a JIHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBIA Ha0Op — KapuOTHUM. [[UTJIOMIHBIA W TaIUIOMAHBIA XPOMOCOMHBIE
HaOopel. XpomaTuabl. [{uTomornueckue OCHOBBI Pa3MHOKEHUSI U WHIMBUAYATHHOTO Pa3BUTHUSA
OpTaHU3MOB.

Henenne xnetku — muto3. Cragum muroza. [Iporecchl, MpoUCXOIsAlIME HA Pa3HbBIX
CTaJUsIX MUTO3a. buoiornueckuii cMbIC MUTO3a.

[Tporpammupyemasi THOETb KIETKH — aromnTo3.

@opMBI  pa3MHOXKEHHS OpPTraHM3MOB: Oecroioe U TMoJioBoe. Bwuabl  Oecronoro
pa3MHOXKEHUS: JIEJICHHEe HaJBOE, MOYKOBAaHUE OJIHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETeTaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIOHMPOBAHHME OPraHMW3MOB, €ro 3HAYEHUE MJiA
CEJICKIIUN.

[TomoBo€ pa3MHOKEHHUE, €T0 OTIUYHS OT OECIOJIOTO.

Meiio3. Cragum wmeiiosza. Ilpoueccel, nmpoucxondmuye Ha craausx menosa. [loBenenne
XpomocoM B Meio3e. Kpoccunrosep. buonorudeckuii cMbIC 1 3HaU€HHE Mei03a.

["amerorene3 — mporecc o0pa3oBaHMsl MOJOBBIX KJIETOK Yy KMBOTHBIX. [10/I0BBIE Kene3bl:
CEMEHHMKHU M simuHuKU. OOpa3oBaHHE W Pa3BUTHE TOJOBBIX KJIETOK — ramer (CHepMaTo30un,
SAULEKIIETKAa) — crmepMaTtoreHe3 u  oBoreHe3. (OCOOCHHOCTH CTPOCHHS SHIEKICTOK |
cnepmato3onioB. OmnonorBopenue. [laprenorenes.

WuauBunyanbHOe pa3BUTHE (OHTOTeHE3). DMOpPHOHANBHOE pa3BUTHE (IMOpPHUOTEHE3).
Oranbl SMOPUOHATLHOTO PAa3BUTHS Y TO3BOHOYHBIX >KUBOTHBIX: APOOJIEHUE, TacTpyJsuus,



opranorenes. [loctamOpuonanbHoe pa3BuTHE. THUIBI MOCTAIMOPUOHAIBHOTO PA3BUTHUS: MPSIMOE,
HenpsAMoe (JIMYMHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE
BBI3bIBATh BPOXKIEHHBIE YPOJICTBA.

Poct u pa3zurue pactenuil. OHTOreHe3 IBETKOBOI'O PACTEHMSI: CTPOEHUE CEMEHH, CTaNU
pa3BUTHSL.

JleMoHCTpanum:

Tabmuue! u cxembl: «@OpMBI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOWHOE OMIOOTBOPEHHUE Y
LBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXEHUE DPACTCHU», «JlelleHne KIEeTKU
Oaxtepuil», «CTpoeHuE TNOJOBBIX KIETOK», «CTpoeHHE XpOoMOCOMBD», «KIIETOUHBIH LUKI»,
«Permmukanua [JHK», «Muto3y», «Mero3», «lIpsamoe u Henpsmoe pa3BUTHE», «laMeTOreHes y
MJIEKONIUTAIOIIUX U 4eJI0BEKa», «OCHOBHBIE CTaUN OHTOTECHE3AN.

O6opynoBaHue: MUKPOCKOI, MHKporpenapatsl «CrepMaTo30U]ibl MIIEKOIUTAIOILETO»,
«lineknerka miekonuTaroumero», «KapuokuHe3 B KIETKaX KOpellKa JyKa», MarHUTHas
Moienb-anuinkanus «J/lenenue kietku», mogens JTHK, moaens metadazHoil XpoMOCOMBI.

JlabopaTopHble M NpaKTHYecKHe PadoThI:

JlaGopatopHnas padota Ne 3. «HabmogeHne MUTO3a B KJIeTKaX KOHYMKA KOpEIIKa JiyKa Ha
TFOTOBBIX MUKpOIIpenapaTax».

JlaGopatopnas pabdota Ne 4. «M3yueHue CTpOEHHUs TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpoIIpenapaTax.

Tema 6. HaciieAcTBEHHOCTh U MI3MEHYMBOCTH OPraHM3MOB.

[Ipenmer u 3amaum reHeTuku. lcropus pasBUTHS TEHETHUKH. Poip nurosnoruum u
HMOPHUOJIOTUH B CTAHOBJIEHUU FeHETUKU. BKitag poccuiickux u 3apyOexHBIX YUEHBIX B Pa3BUTHE
TFeHeTUKH. MeToapl TeHeTUKH (TMOpUAOIOTHYECKUH, IUTOT€HETHUYECKUH, MOJIEKYISIpPHO-
reHeTnueckuit). OCHOBHbIE TeHETHYEeCKHe MOHATHUS. ['eHeTrnueckass CMHMBOJIMKA, UCIIOIb3yeMasi B
CXEMax CKpEIMBaHUM.

3aKOHOMEPHOCTH  HACJENOBAaHUS  IPU3HAKOB, YyCTaHOBJIEHHble [I.  MeHgenem.
MoHorulpuaHoe ckpemuBaHie. 3aKoH eAMHO00pa3usi THOpUAOB nepBoro nokonenus. [Ipasuio
JOMUHUPOBAaHUSA. 3aKOH pacllelUIeHUs Mpu3HakoB. ['umore3a uucrorsl ramer. llomHoe u
HETOJIHOE JOMUHUPOBAHUE.

JuruOpugHoe  CKpeuiMBaHue. 3aKOH HE3aBUCHMMOIO  HACJIEJOBAaHUS  IMPH3HAKOB.
[luToreHeTnyeckue OCHOBBI JUTHOPHIHOTO CKPEUIMBAHUSA. AHAIM3UPYIOIIEe CKpEIluBaHHE.
Hcnonp3oBaHne aHATU3UPYIOUIETO CKPEIUBAHUS AJIs ONPEieNIeHUs] TeHOTHIa 0COOU.

CuerieHHoe HacnenoBaHue mnpusHakoB. Pabora T. Moprana 1o cUENJIEHHOMY
HACJIEI0BAHUIO T'eHOB. HapylneHne cuenienus reHoB B pe3yJIbTaTe KpOCCUHIOBEPA.

XpOMOCOMHas TEOPUS HACIEACTBEHHOCTH. | €eHeTHueCKue KapThl.

I'enernka nona. XpoMOCOMHOE OINpeAeeHUE Moa. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'omorameTHble U rereporameTHble OopraHu3Mbl. HacienoBaHue NpHU3HAKOB, CLEIUIEHHBIX C
HIOJIOM.

N3menunBocTh. Buibl ©I3MEHUNBOCTH: HEHACIEACTBEHHAs U HAacIeACTBeHHas. Poib cpeibl
B HEHACJEJACTBEHHON H3MEHYMBOCTH. XapaKTEepUCTHKa MOAM(PUKAUOHHON H3MEHUHUBOCTH.
Bapuanuonnslii psaa u BapuanuoHHas kpusas. Hopma peakunn npusHaka. KonuuecTBeHHBIE U
Ka4eCTBEHHbIC MPU3HAKH U UX HOpMa peakuuu. CBolcTBa MOAN(UKALMOHHOW N3MEHYHUBOCTH.

HacnencrBenHast, Wiy reHOTUNIMYECKAsi, U3MEHYMBOCTh. KOMOMHATHBHAS M3MEHYHUBOCTb.
Meiio3 u TMONOBOM TMpolecC — OCHOBAa KOMOWHATMBHOW HM3MEHYMBOCTH. MyTarmoHHas
u3MeHuuBocTh. Kiaccudukanus Myranuii: TeHHbIE, XpPOMOCOMHBIE, T'eHOMHbIe. YacTora u



NPUYUHBI MyTauii. MyrtareHHbie (GakTophl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHOM
m3menunBoctu H. WM. BaBuosa.

BuesinepHas HacieaCTBEHHOCTh U U3BMEHYUBOCTb.

I'enetuka yenoBeka. Kapuotun denoBexka. OCHOBHBbIE METOJIbl T'€HETHMKH YEJIOBEKa:
IEHEAJOTNYECKUM, OJM3HENOBbIM, LUTOT€HETUYECKUH, OHOXMMHYECKUN, MOJEKYISPHO-
reHetTndeckuii. COBpEeMEHHOE OMNpe/eiIeHUe TEeHOTHUIIA: TOJHOICHOMHOE CEKBEHHPOBAHUE,

TeHOTUIIMPOBaHUE, B TOM 4yuciie ¢ nomormbio [TI[P-ananusa. HaciencrBenHbie 3aboseBaHus
YyeloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HACIEACTBEHHOM  IPeApacrooKEHHOCTHIO,
XpoMocoMHbIe Oone3nu. ComaTuueckue W TeHepaTuBHble MyTaluu. CTBOJOBBIE KIETKH.
[TpuHIMIEI 370pOBOTO 00pa3a >KU3HU, AUArHOCTUKH, MPO(UIAKTUKA U JICYEHUS] TeHETHUECKUX
Oone3Heil. MeauKO-reHETUYECKOE KOHCYJIbTUPOBAHUE. 3HAUEHHE MEIUIMHCKON TE€HETHKU B
OpeIOTBPAICHUN U JICUCHHH IeHETUYECKUX 3a00JIeBaHMIi YelOBeKa.

JleMoHCTpanum:

[Toptpetsr: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepukon, H. B. Tumodeesn-
Pecosckuii, H. 1. BaBuios.

Tabmunpl 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €0 IUTOrEHETHYeCKass OCHOBAY,
«3aKOH pacUICIUIEHUs] M €ro LHUTOr€HETHYeCKass OCHOBa», «3aKOH YHUCTOTBI TaMeT»,
«durnbpunHoe ckpeniuBanue», «LluTomornyeckue OCHOBBI AUTMOPUIHOIO CKpPELUIMBAHUS,
«Meino3», «B3auMOIEICTBUE aJUICIIbHBIX T€HOBY, «I €HETHYECKUE KapThl PACTEHUM, )KUBOTHBIX
U 4ernoBekay, «l'eHeTmka mojay», «3aKOHOMEPHOCTH HACJIEIOBAaHHUA, CLEIUIEHHOTO C IIOJOMY,
«KapuoTtunbl yenoBeka © IKUBOTHBIX», «Buael wu3MeHUMBOCTHY», «MoaudukannoHHAS
U3MEHUUBOCThY», «HacnenoBanue pesyc-akropa», «['eHeTuka rpymm KpoBu», «MyTalnoHHas
U3MEHYHBOCTD).

Ob6opynoBanue: Mojenu-ammvkanuu «MoHorubpuaHoe ckpeuuBanue», «HemnomaHoe
JIOMUHHMpOBaHUe», «/lurubpuanoe ckpeumBanue», «llepekpéct XpomMocom», MHUKpPOCKON U
MUKponpenapat «/lpo3oduna» (Hopma, Mmyranuu GOpMbI KpbUIbEB U OKpAacKH Teja), repoapuii
«I'opox MOCEBHOW.

JlabopaTopHble M NpakTH4YecKne PadoThI:

JlaGopaTtopnas pabora Ne 5. «M3ydyeHue pe3yapTaToB MOHOTHUOPUIHOTO U JTUTHOPUTHOTO
CKpEIIMBaHUs y Jpo30(UiIbl Ha TOTOBBIX MUKpOIIpEnaparax.

JlaGopatopHnas pabota Ne 6. «M3yueHne MoAM(PUKAIIMOHHON M3MEHYMBOCTH, IOCTPOCHUE
BapHallMOHHOI'O Psiia ¥ BAPUALMOHHON KPUBOWY.

JlaGopatopnass pabora Ne 7. «AHanM3 MyTauMid Yy Jpo30QHibl Ha TOTOBBIX
MUKpOIIpenapaTax.

[TpaxTrueckas padota Ne 2. «CocTaBieHHE U aHAIN3 POJAOCIOBHBIX YEJIOBEKa.

Tema 7. Cesekunsi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa U IpolecC. 3apoKIEHUE CEJIEKIMH U AoMecTuKanus. Yuenue H. 1.
BaBunoBa 0 LeHTpax NPOMCXOXKAECHUS M MHOTrooOpasus KyJAbTYpHBIX pacTeHui. LleHTpsl
IPOUCXOXKICHUS JOMAIIHUX )KMBOTHBIX. COpT, MOpoAa, MITaMM.

CoBpeMeHHbIE METOJbI CeJeKIMH. MaccoBBbI U MHIWBUAYATbHBIH OTOOPHI B CEIEKIUU
pacteHuil u KUBOTHBIX. OIleHKa 3KCTepbepa. biM3KopoACTBEHHOE CKpElMBaHUE — UHOPUAMHI.
Uucras nuHMsA. CkpenigBaHWe YWCTHIX JIMHWA. ['erepo3wc, WM THOpUIHAS CHIIA.
Heponcreennoe ckpemmBanue — ayrOpuauur. OtpanéHHas ruOpuauzanus U e€  YCIexHu.
McKyCcCTBEHHBI MyTareHe3 M IOJy4EHUE IOJUILUIOUAOB. JIOCTMXKEHUS CEJICKLUU DPACTCHUI,
AKUBOTHBIX U MUKPOOPIaHU3MOB.



buotexHosoruss kKak oOTpacib NPOW3BOJACTBA. ['€HHAas WHXXEHEpHUs. ITanbl CO3IaHUS
pekomOunanTHoi JIHK wu TpaHcrenneix opranusmoB. Kierounas wumkeHepus. Kiertounsie
KYJIbTypbl. MUKPOKJIIOHAJIbHOE pa3MHOXEHUE pacTeHui. KiloHupoBaHue BBICOKOIPOIYKTUBHBIX
CEeNTbCKOXO3SMCTBEHHBIX OPraHU3MOB. OJKOJIOTHYECKHE U JITHdeckue mnpodbimemsl. MO —
TCHETHYECKH MOAU(DUIIMPOBAHHBIE OPTAaHU3MBI.

JeMoHcTpanuu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypum, I'. JI. Kapneuenko, M. ®@. NBaHoB.

Tabmuuel u cxembl: Kapra «LIeHTpBI MPOHMCXOXKACHUS M MHOT000pasusi KyIbTYPHBIX
pacteHui», «llopoasl noMalIHUX KUBOTHBIX», «CopTa KyJAbTYpPHBIX pacTeHU», «OTaanéHHas
ruOpuanzanus», «Pabotel akagemmka M. @. HBanoBay, «lomumnoungus», «OOBEKTHI
ouorexnonoruny, «Kierounele KylnbTypbl U KJIOHHUpOBaHHE», «KOHCTpyHpoBaHHE U MEPEHOC
T€HOB, XPOMOCOM).

ObopynoBanue: MYISDKH IUIOJOB M KOPHEIUIOAOB JUKUX (OPM M KYJIBTYPHBIX COpPTOB
pacteHui, repoapuii «CelbCKOXO03SIMCTBEHHBIC PACTEHUS.

JlaGopaTopHble U NPpaKTHYECKHE PA0OTHI:

Okckypceusi «OCHOBHBIE METOABI U JOCTH)KEHMS CEJICKIIMH PAcTeHUH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (epMy, COpPTOMCHBITATENbHBIM Yy4acTOK, B TEIIMYHOE
X03S5ICTBO, J1aOOPATOPHUIO arpOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBosronMOHHAs OHOIOTHA.

[IpeanocbuUIKM BO3HUKHOBEHUSI ABOJIOIMOHHOM TEOpUU. DBOJIONUOHHAS TEOpUs U €&
MecTO B OMOJIOrHu. BrinsiHue 3BOIOIMOHHON TE€OpUHU Ha pa3BUTHE OUOJIOTUH U APYIHX HAYK.

CunerenbcTBa 3Botouuu. IlaneoHTonormueckue: mNOCIEAOBATEIBHOCTh IOSBICHUS
BUJIOB B MaJICOHTOJIOTMUYECKOH JieTonucH, epexoiHbie Gpopmbl. buoreorpadpuyeckue: cxoacTBo
U paznuuue ¢ayH 1 GIop MaTepUKOB U OCTPOBOB.

OMOpHOIOTHYECKHE: CXOJCTBA M PA3IMuusi SMOPHOHOB DPA3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUUYECKHE: TOMOJIOTMYHBIE, aHAJIOTMYHbIe, PYIUMEHTapHbIE OpTraHbl,
aTaBuU3Mbl. MOJEKyIIpHO-OMOXMMHYECKHE: CXOJCTBO MEXAaHHW3MOB HAcJEACTBEHHOCTH U
OCHOBHBIX METabOIMYECKUX MYyTeHl Yy BCeX OpraHu3MOB.

OpomonnonHas Teopus Y. JlapuHa. IlpeanocbulkM BO3HMKHOBEHUWS JAapBHHH3MA.
JBIKymMe CHibl  93BOJIIOLMH BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HeompenenéHHas HM3MEHUYMBOCTh, OOpb0Oa 3a CYIIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bosonnu (CTI) 1 €€ 0OCHOBHBIE MOJIOKEHUS.

MuxkposBomonust. [Tonynsius kak equHUIA BUJIA U SBOTIOIUH.

JBmwxymue cuibl (akTopbl) 3BOJIOLKMK BUAOB B Mpupoje. MyTaMOHHBIN Mpolecc U
KOMOHMHATHBHAs HW3MEHYMBOCTh. [lomymsiivoHHble BOJHBI W Apedd reHoB. Mzonauusa u
MUTpanus.

EcrectBennblii 0TOOp — HampaBisonil (gaxkrop 3Bomtonuu. PoOpMBI €CTECTBEHHOTO
otbopa.

[TprcnocoOIeHHOCTh OPraHU3MOB KaK Pe3yJbTaT dBOMIONUHU. [IpuMephl mpucnocodaeHni
y OpraHu3MoB. ApoMopd 036l ¥ UIAHO0ATANTALHUH.

Bun wu Bumoo6paszoBanue. Kputepum Buga. OcHoBHbIE (opMbl BUI000pa3oBaHUs:
reorpauueckoe, 3K0I0ru4ecKoe.



MakposBomonus. @opmbl 3BOJIOLUUU: (UTIETUYECKas, AUBEPreHTHas, KOHBEpPIeHTHa,
napasienbHas. HeoOpaTumMocTh 3BOTIOLUN.

IIpoucxoxnenue OT  HECNEeUHAIU3UPOBAHHBIX MIPEAKOB. [Iporpeccupyronas
cnenuanu3anus. AnanTuBHas paguarus.

JdemoHcTpanum:

IToprpersr: K. Jlunnent, XK. b. Jlamapk, Y. dapBun, B. O. Koanesckuii, K. M. bap, D.
I'exkenb, @. Mromiep, A. H. Cesepiios.

Tabmuusl u  cxembl: «Pa3BuTue opraHudeckoro Mupa Ha 3emiie», «3apoAbllIH
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «DopMbl OOpbOBI 3a CYIIECTBOBAHHUEY,
«EctectBeHHbIii  0TOOp», «MHOrooOpa3ue COpPTOB pacTeHHit», «MHOrooopasue Mopos
YKUBOTHBIX ), «[Tomymstum, «MyTtarmoHHas HU3MEHYUBOCTbY, «Apomopdo3bi,
«Unnoanantanuu», «OO0mas aereHepanusy», «J[Bmwkyime cuinbl 3Bonronun», «Kapra-cxema
mapuipyra nyremectBus Y. JlapBuna», «boprba 3a cymectBoBaHue», «IIpucnocobieHHOCTH
opranu3mMoBy, «I eorpaduieckoe BHI000pa30BaHHE», «DKOJOTHUECKOE BUI000pa30BAHUE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPAacKu, HabOp MII0JI0B U
ceMsiH, Kosutekuus «[IpuMepsl 3alMTHBIX TPUCIIOCOONICHUN Y )KMBOTHBIX», MOJETb «OCHOBHbBIE
HaMpaBIEHHs SBOIIOIII», 00bEMHas MoieTh «CTpOeHHE FOJIOBHOTO MO3Ta MO3BOHOYHBIX .

buoreorpaduueckas kapra Mupa, Koiekuus «DopMbl COXPAaHHOCTH HMCKOMAEMBIX
JKUBOTHBIX U pacTeHMil», Monenp anmiukauus «llepekpéct xpoMmocom», BIa)kKHbIE Mpenaparsbl
«Pa3zButne Hacekomoroy», «Pa3BuTHe IATYIMIKH», MHKponpenapaT «/po3oduna» (HOopMma,
MyTaluu GOPMbI KPBUIBEB U OKPACKH TeTa).

JlabopaTopHble N NpaKTH4YeCKHe padoThI:

JlaGopatopHas pabota Ne 1. «CpaBHeHUE BUJIOB 110 MOP(OIOTUYECKOMY KPUTEPHIO».

JlaGopatopHass pabota Ne 2. «OnucaHue NPUCTOCOONIEHHOCTH OpraHu3Ma Hu €
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE )KM3HM Ha 3eMuie.

JloHayuHble MpPEICTaBICHUS O 3apOKICHUM KU3HU. HaydHble rUmore3bl BO3HUKHOBEHMS
KHU3HM Ha 3emiie: aOuoreHe3 M MaHCIEPMHs. XUMHUYecKass 3Boyolus. AOHMOTeHHbI CUHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYEeCKUX. OKCIEPUMEHTAIbHOE  IOATBEP)KIECHUE
XUMHUYECKOH sBomonuu. HauanbpHble sTanbel Ouonorudeckor somtonuu. ['umoreza PHK-mupa.
dopMupoBaHNE MEMOPAHHBIX CTPYKTYpP M BOSHHKHOBEHHE NMPOTOKJIETKHU. [lepBble KIETKH U nX
sBosonus. @opMHUpoBaHNE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

PasButne xu3Hm Ha 3emse no dpam U nepuosaM. Karapxeil. Apxeiickag U
nporepo3oiickas dpel. [lanmeo3oiickas spa u e€ mNEpUOAb: KEMOPHHCKHIA, OPJAOBHKCKHIA,
CUWIYPUICKUHN, JEBOHCKHUH, KAMEHHOYT OJIbHBIM, IIEPMCKUH.

Me3o30iickas 5pa U €€ NepUObl: TPUACOBBIN, FOPCKUN, METIOBOM.

Kaitno3oiickas 3pa u €€ nepuo/ibl: NajieoreHOBbIi, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTepucTuKa KJIMMaTa M IeoJIOTMYECKUX IpoueccoB. OCHOBHBIE 3Talbl 3BOJIIOLUN
pPacTUTENBHOTO M >KMBOTHOTO Mupa. ApoMop¢o3bl y pacTeHuil M >KUBOTHBIX. llosiBieHue,
paciBeT U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpakKeHHeE HBOMIOIUU. OCHOBHBIE CUCTEMAaTUYECKHE
TpYNIbl OPraHU3MOB.

OBomronysl  4yenoBeka. AHTpONoOJOrus Kak Hayka. Pa3BuThe npeaCcTaBI€HUH O
IPOUCXO0K/ICHUH YeJIoBEKAa. MeToIbl 3ydeHus aHTponoreHesa. CXoJCcTBa U pa3IndMsl YeJIOBEKa
Y J)KUBOTHBIX. CUCTEMAaTHYECKOE MOJIOKEHHUE YETIOBEKA.



Jewxymue cunsl (pakTtopsl) aHTpororeHeza. HacneacTBeHHas W3MEHYMBOCTH U
ecTecTBeHHbIN 0TOOpP. OOIIeCTBEHHBIH 00pa3 *KU3HU, U3TOTOBICHUE OPYAUM TPY/Aa, MBILILUICHUE,
peub.

OCHOBHBIE CTaJuU M BETBH SBOJIIOLIMM YEJIOBEKA: AaBCTPAJIONUTEKH, YUesloBeK yMemblid,
Yenosek mnpsaAMmoxonsmui, YemoBek HeaHnepranbckui, YenoBek pasymHbld. Haxonku
HCKOIIAEMBIX OCTAaTKOB, BpeMs CYLIECTBOBAHMS, OOJACTh PACIPOCTPAaHEHHs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYAHSL.

Uenoseueckue packl. OCHOBHBIE OOJIBIINE pachl: €BpOIEOuaAHas (eBpazuiickas), HErpo-
aBcTpajoujHas  (9KBaTOpHalibHAasi), MOHToOJougHAs  (a3MarTcKo-aMepukaHckas).  YepTsl
HPUCTIOCOOJIEHHOCTH TPEACTABUTENCH YENOBEYECKHX pac K YCIOBHUSAM CYIIECTBOBAHHMA.
EnuncrBo uenoseueckux pac. Kpuruka pacusma.

JdemoHcTpanumu:

[Toptpetsr: @. Penu, JI. [Tactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. dapsuH.

Tabmuips! U cxembl: «Bo3HukHOBeHHEe COTHEYHON CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupa», «PacturenpbHas KieTka», <«KuBoTHas kierkay, «lIpokapuoTuyeckass KIETKay,
«CoBpeMeHHasi CUCTeEMa OpPraHUYecKoro mMupa», «CpaBHEHHE aHATOMHUYECKHUX YEpPT CTPOEHUs
YeNoBeKa U YelIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJIEOHTOJOTHYECKHX HaXOJ0K
NPEIKOB COBPEMEHHOrO uYenoBeKka», «JlpeBHeimme moan», «/peBHue mroam», «llepsbie
COBpPEMEHHBIE 0N, «YenoBeueckue pacbi».

O6GopynoBanue: wmynsixu «lIpoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAJIONMTEKA,
NUTEKaHTPOTa, HeaHAepTalblia, KPOMaHbOHIIA), CIENKH WU M300pakeHHUs KaMEHHBIX OpYAuil
HepBOOBITHOIO YeloBeKa (KaMHHU-UYOIIEphl, pyouia, ckpebia), reoXpoHOJOrHYecKas Tabiuna,
KoJeKuus: «@opMbl COXpPaHHOCTH UCKOMAeMbIX )KUBOTHBIX M PACTEHUI.

JlabopaTopHble N NpakTHYeCKHe padoOTHI:

[TpakTiueckas pabota Ne 1. «3ydyeHHe MCKOMAEMBIX OCTATKOB PACTEHHUM U )KMBOTHBIX B
KOJUIEKIUSX ».

DKcKypcusi «IBONIONHS OpPraHMYEeCKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-HAyYHBIH WU
KpaeBeIuecKuil My3eil).

Tema 3. OpranusmMsl 1 OKpy:Kaas cpeaa.

OKOJIOTHSI Kak Hayka. 3aJadyd M pasfeiabl SKOJOTHM. MeTolbl 3KOJIOTMYECKHX
UCCIIEJIOBAHNN. DKOJIOIrMUECKOE MUPOBO33PEHHE COBPEMEHHOI'O YETIOBEKA.

Cpenpl  oOuTaHHWsI ~ OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3AYIIHAs,  MOYBEHHAs,
BHYTPUOPTaHU3MEHHAs.

Okonornueckue (akropsl. Knaccudukanus skonorndeckux (hakTopoB: aOHMOTHUECKUE,
OroTHYecKHe U aHTponoreHHsle. /leiicTBre skoI0rnueckux (HakTopoB Ha OPTaHU3MBbI.

AOuoTtndeckue  (akTophl:  CBET, TeMmmeparypa, BIAKHOCTb.  DOTOmepuoan3M.
[TpucnocoGnenust OpraHu3MoB K AeHCTBUIO a0MOTHYECKUX (pakTopoB. buonornyeckue puTMsl.

buotnueckne  dakrtoppl. Buabpl OMOTHYECKUX  B3aWMOJACUCTBUN:  KOHKYPEHIIUS,
XHUIHUYECTBO, CUMOMO3 1 ero ¢gopmel. [lapazutusm, koomnepanus, MyTyajlu3M, KOMMEHCAIN3M
(KBapTHPaAHCTBO, HAaXJEOHWYECTBO). AMEHCANHM3M, HEUTpalu3M. 3HAUe€HUE OUOTHUYECKUX
B3aMMOJCHCTBUI Ui CYIIECTBOBAHUS OPTaHNU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapAKTEPUCTHKKA mnomynsuuu. OCHOBHBIE IOKAa3aTeau MOIMYJISIIHH:
YUCJIEHHOCTh, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, MNPUPOCT, Murpauusa. JlMHamMuka
YUCJIICHHOCTHU MOMYJISIIUU U €€ perysius.

JdemoHcTpanum:

[Toptpetsr: A. 'ymGonsaT, K. @. Pynne, D. ['ekkens.



Tabmuuel u cxemsl: kKapta «[Ipuponusie 30Hb 3emiuny, «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Dotonepuoansmy», «llonmymsuuuy, «3aKOHOMEPHOCTH pOCTa YHCICHHOCTH TMOMYISLUU
uH} y30puu-TyPenbkn», «llummessie nenu».

JlaGopaTtopHble U NpaKTHYECKHE PA0OTHI:

JlaGopaTtopnas pa6ota Ne 3. «Mopdosoruueckue 0COOEHHOCTH paCTEHUN M3 Pa3HBIX MECT
0o0UTaHUS.

JlaboparopHnas padota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCa.

[Ipaktuueckas padora Ne 2. «Iloacuér MIOTHOCTH MOMY/SLUNA PA3HBIX BUIAOB PACTEHUI.

Tema 4. Coo0OuiecTBa U IKOJIOTHYECKHE CUCTEMBI.

CooOmiectBo  opranu3smMoB  —  OuoneHo3.  CTpykTypbl — OHOLIEHO3a:  BUAOBaf,
IpoCTpaHCTBeHHas, Tpoduueckas (nuieas). Buabi-qoMuHanTel. CBsi3u B OUOIIEHO3E.

OKosornyeckue cucteMbl (9Kocucrembl). lloHsTHE 00 3KOCHMCTEeME W OMOTEeOIeHO3E.
OYHKIIMOHAIBHBIE KOMIIOHEHTBI ~OKOCHUCTEMBI: POAYIEHTHI, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopor BemecTB W MOTOK SHEPTHH B JKOCUCTeMe. Tpoduueckue (MULIEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetn. OCHOBHBIE ITOKa3aTeIM SKOCHUCTEMBI: OHoMacca,
NPONYKIMA. DKOJOTUYECKHE NHPaMHIBL: MPOAYKIUH, YHCICHHOCTH, Omomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYHMBOCTh, CAMOpPErysiuus, pa3Butue. Cykueccus.

[TpuposiHble S3KOCUCTEMBI. DKOCUCTEMBI O3Ep MU pEK. DKOCUCTEMA XBOHWHOIO WM
HIMPOKOJIUCTBEHHOTO JIECa.

AHTpPOIIOTeHHbIE IKOCHCTEMBI. ATPOIKOCHCTEMBI. YPOOIKOCUCTEMBI. buonoruueckoe u
XO03SIHCTBEHHOE 3HaYEHHE arpo3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpazue kak ¢akrop ycToWumBocTU 3KocucTeM. CoXpaHEHHE OHMOIOrHYECKOro
pa3zHooOpa3us Ha 3emiie.

Vuenne B. U. Bepnanckoro o OGuocdepe. I'panuiipl, coctaB U CTpyKTypa Ouocdepsl.
Kusoe BemectBo u ero ¢yHkuuu. OcobeHHocTH OHochephrl Kak II00aTbHOW 3KOCHCTEMBI.
JluHamuueckoe paBHOBecHE M 0OpaTHas CBsA3b B Ouocdepe.

KpyroBopoTsl BemectB M OHMOT€OXMMHMUYECKHE LMKIBI 3JEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH Onochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Ouochepe 3eMiau. AHTpOINOreHHbIe n3MeHeHus B Ouocdepe. ['modanpHbIe
HKOJIOTUYECKUE MPOOIIEMBI.

CocyiecTBoBaHre NpUPOAbI U yesnoBeuecTBa. CoxpaHeHne OHopa3HO0Opa3us Kak OCHOBA
ycroiunBocTH Onochepsl. OCHOBA pallMOHAIBLHOTO YIPABICHHs MPUPOJHBIMU PECYpCaMM U MX
Ucrosib30BaHue. JlocTukeHus: OMOIOTHH U OXpaHa MPUPOJIBI.

JdemoHcTpanum:

[Toptpetsr: A. JIx. Terciu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuel u cxemsl: «[Iumesble enu», «buoleHo3: cocTaB U CTPYKTypa», «lIpupoaHbie
coobmectBay, «llemn mnuraHus», «OKomorMueckas mnupamuia», «buochepa u uenoBex»,
«JKocUCTeMa IIUPOKOJUCTBEHHOTO Jieca», «IJKOochcTeMa XBOHHOro jeca», «buorenos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONMOTE€HHbIE BO3JAEHCTBUS HA IPUPOIYY,
«BaxHelnme MCTOYHMKHM 3arpsi3HEHHMS BO3JyXa M TPYHTOBBIX BOi», «llouBa — BakHeWmas
cocTapisttomast 6nocdepnr», «DakTopsl Aerpaganun mouBy, «IlapHUKOBEIN dhdexrTy», «DakTophI
PaaMoOaKTUBHOTO 3arps3HeHust ouocdepri», «O01mas cTpykTypa ouochepsi», «Pacnpoctpanenue
XKU3HU B Omocdeper», «O30HOBBIA 3KkpaH Omocheps», «Kpyrosopor yriepoma B Oumochepe»,
«KpyroBopoT a3oTa B pUPOIEH».

OGopynoBanue: MOJIEJIb-aIIIIINKALS] «Tunnunsie OHOLIEHO3EI, repOapuii
«PactutenbHple  cooOmecTBa», Kowieknmu ~— «buoueHo3», «Bpenurenn — BakHEHIINMX



CEJIbCKOXO3SIIICTBEHHBIX ~ KYNbTYp», TepOapud ¥ KOJUIEKIIMM pAacTeHUH U KUBOTHBIX,
OpUHAJUIekKAIINEe K Pa3HbIM SKOJIOTMYECKUM Ipymnnam oaHoro Bunaa, Kpacnas kuura Poccuiickoit
Oenepaliiu, H300paxeHHst OXPaHIEMbIX BUIOB PACTEHUN U )KUBOTHBIX.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOI'PAMMLI 110 BHOJIOI'MHW HA
bA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU

Cormacno ®I'OC COO, ycraHaBIMBalOTCS TpPeOOBaHUS K pE3ylbTaTaM OCBOCHUS
00y4aloMUMHKCS IPOTPaMM CPEAHEro 00mero o0pa3oBaHUs: JMYHOCTHBIM, METAIIPEIMETHBIM H
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMUYHOCTHBIX pPE3YJIbTaTOB OCBOCHHUS mNpenMera «buoJorus» BbIICICHBI
CIIEYIOIIME  COCTABIAIOIIME: OCO3HAHHE OOYYAIOIIMMHUCS  POCCUHUCKONH  Tpa)JaaHCKON
UJICHTUYHOCTH — TOTOBHOCTH K CaMOpPAa3BUTHUIO, CaMOCTOSITEIBHOCTH U CaMOOMPEENICHUIO,
HAJIMYMEe MOTHUBALMU K OOyYeHHI0O OHOJIOTHH, IICJICHANPABICHHOE pPAa3BUTHE BHYTPEHHHUX
yOeXICHUI JIMYHOCTH Ha OCHOBE KIIFOUEBBIX IEHHOCTEH M MCTOPHYSCKUX TPAJULUAN Pa3BUTHUS
OHMOJIOTHMYECKOTO 3HAHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS B
CBOCH  JEATENbHOCTH  IEHHOCTHO-CMBICIOBBIMM  yYCTAaHOBKAaMH, TMPUCYHIUMH  CHUCTEME
OMOJIOTUYECKOTO O00pa30BaHMs, HAJIMYUE HKOJOTHYECKOTO TIPAaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTb LIENTU U CTPOUTH KU3HEHHBIE MJIaHBI.

JluuHOCTHBIE pe3ynbTaThl OCBOCHUS mpenMera «buomorus» mOCTUTAlOTCS B €AUHCTBE
y4eOHOW W BOCIHUTATEIbHON AESITENBHOCTH B COOTBETCTBUHU C TPAAUIIMOHHBIMH POCCHHCKHUMHU
CONMOKYJIBTYPHBIMH, UCTOPHISCKUMHU M JTYXOBHO-HPABCTBEHHBIMH I[EHHOCTSMU, MPUHSATHIMHA B
oOmiecTBe TpaBUJIaMH W HOPMaMH TOBEIEHUS M CHOCOOCTBYIOT MpolieccaM CaMOMO3HAHMSA,
CaMOBOCIIUTAHUSI M CaMOPA3BHUTHsI, PA3BUTHS BHYTPEHHEW MO3WIMU JIMYHOCTH, MATPUOTH3MA,
YB)KEHUS K 3aKOHY M TPABOMOPSAKY, YEIOBEKY Tpyda M CTaplIeMy MOKOJIEHHIO, B3aUMHOTO
YBa)XEHUSA, OEpPEe)KHOTO  OTHOIIEHUS K  KYABTYPHOMY  HACIEOUI0O H  TPAJAULUSAM
MHOTOHAIMOHAJIBLHOTO Hapoaa Poccuiickor denepannu, Ipupoie U OKPYKAOIIEH cpeie.

JlugHOCTHBIE PEe3yabTaThl OCBOCHUSI yueOHOTO mpeameTa «buosorus» MOomKHBI OTpaXKaTh
TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEU
NO3UIMeNH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpPHUEHTAIii, TO3UTHBHBIX BHYTPEHHUX
yOeXJAeHUH, COOTBETCTBYIOLIUX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHIICKOrO  0OIIecTBa,
pacIMpeHre KU3HEHHOTO OIbITa U OIbITa ACATEIbHOCTH B IMPOIECCE PeaTM3allid OCHOBHBIX
HAIPaBJICHUN BOCTIMTATEIILHOMN JACSITEIPHOCTH, B TOM YHCIIC B YaCTH:

1) rpa’IaHCKOr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  O0ydYaromerocs Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUNCKOTO O0IIECTBa;

OCO3HAaHUE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOSI3aHHOCTEH, YBa)XEHHE 3aKOHA U
MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH MEATEIBHOCTH MPHU CO3JaHUHM YU€OHBIX MPOECKTOB,
peleHny y4eOHBIX U TIO3HABATEIbHBIX 33/1a4, BBITOJIHEHUN OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNATh COOCTBEHHYIO TMIO3HMIIMI0 TIO OTHOUIEHUIO K SIBICHUSIM
COBPEMEHHOM )KU3HU U OOBSICHATS €&

YMEHHE  YYUTBIBATH B  CBOMX JCHCTBHSIX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJICH ¢ pa3HBIMH YOKICHHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U COILIMATHHBIM
MOJIO)KEHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B IMPOILIECCE COBMECTHOTO BBHIMOJHEHHUS Y4eOHBIX,
MO3HABATENbHBIX M HCCIEJOBATEIbCKUX 3a/1a4, YBAXXHUTEIHHOTO OTHOLICHHS K MHEHUIO
OIIOHEHTOB MpU 00CYKIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTMUYECKOTO COACPIKAHUS;

TOTOBHOCTbH K F'YMAaHUTAPHOM U BOJIOHTEPCKON AESITEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSA:

c(OpMUPOBAHHOCTb POCCUICKON IpaskJaHCKON MACHTUYHOCTH, MATPUOTU3MA, YBAKECHUS K
CBOEMY Hapojay, YyBCTBAa OTBETCTBEHHOCTH mepeln PoauHol, ropmocTu 3a CBOM Kpaii, CBOIO
Ponuny, CBO# SI3BIK M KYJIBTYPY, MPOILIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuw;

[ICHHOCTHOE OTHOIICHWE K TPUPOJHOMY HACICAWIO W TAMSATHUKAM TPUPOJIBHI,
JIOCTHXKEeHMsIM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCUMCKMX Y4YEHBIX B CTAaHOBIEHHWE M pa3BHUTHE
OHOIOrHH, MOHUMAaHHUS 3HaYeHHs] OMOJIOTMH B TIO3HAHUH 3aKOHOB MPUPOJIBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

ujieiiHas yOexIE€HHOCTh, TOTOBHOCTB K CITY)KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyanoy;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHME TYXOBHBIX IEHHOCTEH POCCUICKOIO HAPOa;

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO ITOBEICHHS;

CHOCOOHOCTh OIICHHMBATh CUTYAIIMIO U NMPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JINYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYIYILEro;

OTBETCTBEHHOE OTHOIICHWE K CBOMM pOJHTENSIM, CO3JaHHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TPUHATHUS IIEHHOCTEH CEeMEWHOH >KU3HU B COOTBETCTBHH C TPAJAULIUSIMU HAPOJIOB
Poccun;

4) 3cTeTHYeCKOTr0 BOCIIMTAHUSA:

ACTETUYCCKOE OTHOIICHUE K MUPY, BKIIOYAs ICTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA, OOIIIECTBEHHBIX OTHOIICHHUIA;

MOHUMAaHHUE SMOITMOHATBHOTO BO3ICHCTBHSI )KUBOU MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMIICHUE IPOSIBISATH
KauyecTBa TBOPYECKOH JINYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (QOPMHPOBAHUS  KYJbTYPbl  3A0POBbSI U
IMOLMOHAIBLHOIO 0J1AT OOy YHSI:

MOHMMAaHUE W peain3aIus 3JI0pOBOro M 0e30macHOTo 00pasa KU3HU (3I0pOBOE MUTAHUE,
COOJFOJICHAE TUTHCHWYCCKUX TMPABWI M HOPM, COATAHCHPOBAHHBIA PEXHM 3aHATHU M OT/BIXA,
perynspHas (Qu3ndeckas aKTUBHOCTB), OEpEeXHOr0, OTBETCTBEHHOTO ¥ KOMIIETCHTHOTO
OTHOIIICHHUS K COOCTBEHHOMY (PU3UYECKOMY U TICHXHUECKOMY 37I0POBBIO;

NOHMMAaHUE IIEHHOCTH TMPaBWJI WHIUBUAYATbHOTO U KOJUJIEKTUBHOTO 0€30MacHOro
MIOBEJICHUS B CUTYAIUSIX, YTPOXKAIOIINX 3I0POBBIO U )KH3HH JIFOJICH;

OCO3HaHWE TIOCJICACTBHHA W HENPHUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJIEHUS AIKOTOJI,
HapKOTUKOB, KYpEHUs);

6) TPY10BOr0 BOCIIMTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HAHUE LICHHOCTH MacTEpCTBa, TPYAOIIO0HE;

TOTOBHOCTb K aKTUBHOMW JEATEILHOCTH TEXHOJOTUYECKONW U COI[MAIbHOM HANpaBiICHHOCTH,
CIIOCOOHOCTh ~ MHHWIIMMPOBATh, IUIAHUPOBATH U CAMOCTOSITENBHO  BBITIONHATH  TaKYIO
JESITeNIbHOCTD;



UHTEpEC K Pa3iIMuHbIM chepaM NpoPecCHOHATBHON NEeSATEIbHOCTH, YMEHUE COBEpIIAaTh
OCO3HaHHBIN BbIOOp OynyIel npodeccuu u pealn30BbIBaTh COOCTBEHHBIE )KU3HEHHbBIE IJIaHBbI;

TOTOBHOCTb M CHOCOOHOCTh K OOPa30BaHHUIO U CaMOOOpPA30BAHUIO Ha MPOTSHKEHUM BCE
YKU3HU;

7) 3K0JI0ru4eCcKOro BOCIIUTAHUSA:

9KOJIOTHUECKH 11€J1€CO00pa3HOe OTHOIIEHUE K IPUPOJE KaK MCTOYHUKY KHU3HHU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHNUS;

IIOBBIIIEHHE YPOBHS HSKOJIOTMYECKOH KYJIbTYpbl: NPUOOPETEHHE ONbITa IUIAHUPOBAHUS
IIOCTYIIKOB U OLICHKH MX BO3MO>KHBIX ITOCJICICTBUI JUUIs1 OKPYXKAIOLIEH Cpeabl;

0CO3HaHME TI00ATBFHOT0 XapaKTepa SKOJIOTUYECKUX MPOOIIEM U MTyTEH UX pelIeHHS;

CIOCOOHOCTb MCIIOJIB30BaTh MPUOOpeTaeMble MPU U3y4eHUU OMOJIOTUU 3HAHUSA U YMEHHMS
IpU PEHICHUH TMPOOJIeM, CBA3aHHBIX C PALMOHAIBHBIM IPHPOIONIONB30BAaHUEM (COOIOICHHE
IpaBUJ TOBEAEHUS B IMPUPOJAE, HAIPABIECHHBIX HAa COXPAaHEHUE PABHOBECHS B 3KOCHUCTEMaX,
OXpaHy BUJIOB, JKOCHCTEM, Ouochepsl);

AKTUBHOE HENPUATHE IEHUCTBUM, NMPUHOCALIMX BpPEI OKPYKAIOLIEH NPUPOAHOM cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJOTUYECKUE IMOCIEACTBUS MpeapUHUMAEMbIX
JICMCTBUN U IIPENOTBpAIIaTh UX;

HQJIMYME Pa3BUTOIO HKOJIOTMYECKOTO MBILIUICHHS, JKOJOTMYECKOH KyJIbTYpBI, OIIBITa
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOACTBOBATHCA MMM B
NO3HABaTEJIbHOW, KOMMYHUKATUBHOM M COLMAIbHOW NPAKTHKE, TFOTOBHOCTUM K YYacTUIO B
NPAKTUYECKON ACSATEIBHOCTH YKOJIOTMYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHHUSA:

Cc(OPMHUPOBAHHOCTE  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKl M OOLIECTBEHHOW TNPAKTUKH, OCHOBAaHHOIO Ha JUalore KyjabTyp,
CMOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHUDE;

COBEPILICHCTBOBAHNUE SI3bIKOBOM M UNTATEIBCKOMN KyJIbTYpBI KaK CPECTBA B3aUMOACHCTBUSA
MEXy JIFOJJbMU 1 TTO3HAHUSI MUPA;

NOHMMaHue cHenu@UKd OHOJOTMM KaK HayKd, OCO3HaHHs €€ poiu B (HOpMHUPOBAHUU
PaIMOHATBHOTO HAYYHOI'O MBIIUIEHHS, CO3IaHUU LEIOCTHOIO MPEJICTaBICHUs 00 OKpYXKarolieM
MHpe KaKk O €IUHCTBE IPHUPOJbI, 4YeJIOBeKa M OOINeCTBa, B TO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH M pelIeHnH Npo0IeM COXpaHEHHs IPUPOTHOTO PABHOBECHUS;

yOex1EHHOCTh B 3HAUMMOCTH OMOJIOTUU JJIi COBPEMEHHOW HUBUIIM3ALMU: 0OeCTeUeHUs
HOBOTO YPOBHSI Pa3BUTHUSl MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CHOCOOHBIX
pelaTh pecypcHble MpoOaeMbl pa3BUTHS YEIOBEYECTBA, MMOMCKA MyTel BBIXOJA U3 INI0OATBHBIX
HKOJIOTUYECKUX MpoOJieM U oOecrieueHus nepexoa K yCTOHUMBOMY pa3BUTHIO, PalliOHAIEHOMY
UCTI0JIB30BAHHIO MTPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HH;

3aWHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKUX 3HAHUHM B LIENAX IMOBBIIEHUS OOIIeiH
KYJIbTYpPbI, €CT€CTBEHHO-Hay4YHOW TIPAMOTHOCTH, KaK COCTaBHOW 4YacTH (PYHKIIMOHAJIbHON
IpaMOTHOCTH 00ydaronuxcs, popMupyemoil npu u3ydeHur OHOJIOTHH;

IIOHMMAaHUE CYIIHOCTH METOJOB II03HAHUS, HUCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HUCIOJIb30BaTh IOJydaeMble 3HAaHUS ISl aHaunW3a M OOBICHEHUS SIBICHUH
OKpPYKAIOIIEro MHUpa M MPOUCXOJAIIMX B HEM M3MEHEHHWH, yMEHHME [elaTb OOOCHOBAHHBIE
3aKIIOYEHUS HAa OCHOBE HAy4yHBIX (DAaKTOB M HMEIOIIMXCS JAHHBIX C LEJIbI0 IOJy4eHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITETIBHO HCIIOJIb30BaTh OWOJIOTHUECKUE 3HAHMSA [UIS PELIeHHUs
npo0JieM B peabHBIX )KU3HEHHBIX CUTYaIHX;



OCO3HaHME LIEHHOCTH HAY4YHOM JEsTEeIbHOCTH, TOTOBHOCTh OCYILECTBIISATh NMPOEKTHYIO U
UCCIIeI0BATENbCKYIO AESITEIbHOCTh HHANBUIYAIBHO U B IPYIIIIE;

TOTOBHOCTh M CIHOCOOHOCTh K HENPEpPhIBHOMY OOpa30BaHHMIO M €aMOOOpa30BAHUIO, K
AKTUBHOMY IOJYYCHUIO HOBBIX 3HaHUH [0 OHOJOTMH B COOTBETCTBHH C JKH3HEHHBIMU
HOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATBI

Ilepeuensb (koaudukaTop) npoBepsieMbIX TPeOOBaHUI K MeTanpeAMeTHbIM pe3yJibTaTaM
ocsoennss OOII COO

[IpoBepsiembie TpeOOBaHUS K

OCHOBHO} 0Gpa30BaTeIbHOM porpaMmel | COOTBETCTBUH ¢ PII)
TPEOOBAHKA | cpenpero o6mero 06pasoBaHus
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ba3oBble Jornyeckne aeicTBUA

VYcraHaBimBaTh CyIIECTBEHHBIN
MpU3HAK WA OCHOBAHUS IS
CpaBHCHHSI,

KJIacCU(DMKAIIMK U 0000IICHHUS

VYcTaHaBIMBaTh CYNIECTBEHHBIN IPU3HAK
1.1.1 WJIM OCHOBAHUS JJI CPaBHEHUS,
Kiaccuukanuu u 0000ImeHus

BbIABIIATE 3aKOHOMEPHOCTH U BbIABIATE 3aKOHOMEPHOCTH U
1.1.2 IIPOTUBOPEYHS B PACCMATPUBAEMBIX MIPOTUBOPEYUS B PACCMATPUBAEMBIX
SIBJICHUSX SIBIICHUAX

CamocrosaTenbHO GOpMyIHPOBaTh U
aKTyaJIU3UpOBaTh MPoOIIEMY,
paccMaTpuBaTh

€€ BCECTOPOHHE; OIPEIEIIATh LETH
NesITeTbHOCTH, 33/1aBaTh MapaMeTphbl
u

KPUTEPHUH UX TOCTHXKEHHUSI. . ..

CamocrosaTenbHO hopMyIupoBaTh U
aKTyaJIU3UpOBaTh MPOOIIEMY,
paccMmarpuBaTh

1.1.3. e€ BCECTOPOHHE; ONPEACTIATH IIETH
NesITeIbHOCTH, 33/1aBaTh MMapaMeTphl U
KPUTEPHU UX JOCTHKECHHUS. . ..

1.2 Ba3oBble ucciaenoBareLCKHeE JeHCTBUSA
Branets HaBbIKaMu yueOHO- Bnaners HaBbIKaMu yueOHO-
HCCIIEIOBATENILCKOW U MPOEKTHOMN HCCIIEI0OBATENILCKON U MPOEKTHON
1.21 JIeATEIILHOCTH, JIeATEIILHOCTH,
HaBBIKAMH pa3penieHUs TpoOIeM HaBBIKAMH Pa3penieHus MpooIeM

OBJageHue BUIAMHU IeATEILHOCTH
IO MTOJTYYCHHUIO HOBOTO 3HAHUS, €T0
WHTEPIIPETAINH, TPEOOPA30OBAHUIO
1 NPpUMCHCHHIO B pa3JIMYHbIX
y4eOHBIX CHTYallUsX, B TOM YHUCIIE
MIPU CO3AaHUU YUEOHBIX U
COIMAIBHBIX TTPOOIIEM

OBnageHue BuaamMu AeSITENbHOCTHU 10
MIOJIYYEHHUIO0 HOBOTO 3HAHMSI, €TI0
MHTEpIpETALnH, TPeoOpa3oBaHUIO U
12.2 NPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX
CUTYyallUsIX, B TOM YHCJIE IIPU CO3LaHUHU
y4eOHBIX M COLMAIBHBIX POOIeM

dopmupoBaHUE HAYYHOTO THUIIA dopmupoBaHUE HAYYHOT'O THIIA
1.2.3 MBIIUICHHUS, BIaICHUE HAYIYHOU MBIIUICHHSI, BIAJICHUE HAYIHOU




TCPMUHOJIOT Heﬁ, KIIFOYCBBIMHU ITOHATUAMUA
1 MCTOAaMH

TepMI/IHOJIOI‘I/Ief/'I, KIIIOYCBBIMHU
HOHATUAMHU U METOJaMMU. ..

1.3 Pa6oTa ¢ nHpopManuen
Brnaners HaBbIKaMu OJTy4YeHHUS
Brnaners HaBbIKaMu HOJTyYEeHUS
uH(pOpMAaIUU U3 HCTOYHUKOB
MH()OPMALIUH U3 UCTOYHUKOB Pa3HBIX
pa3HbIX TUIIOB,
TUIIOB,
CaMOCTOSITENTLHO OCYILECTBIIATH
1.3.1 CaMOCTOSITENIHO OCYILECTBIISATH MOKCK,
et IIOUCK, aHAJIN3, CUCTEMAaTU3aLMIO U
aHaJU3, CUCTEMAaTU3aL1I0 U
MHTEPIPETALNI0 HHPOPMALIUU
HUHTEPIIPETALNI0 HHOOPMAIIH Pa3InIHBIX
pasIMYHbIX BUIOB U (popm
BUJI0B ¥ (hopM npeacTaBiIeHUs
PECTaBICHUS
Co3naBaTh TEKCThI B pa3IMYHbIX
Co31aBath TEKCTHI B pa3InYHbIX (hopMmaTax| -
. ¢dopmarax ¢ yu€ToM Ha3HAUYEHUS
¢ yaéToM HazHaueHHs HHOOPMAIIH U
. uH(popMaLuu U
1.3.2 1IeJIeBOM ayJUTOpUH, BEIOUpast .
et LIEJIEBOM ayJUTOpUH, BBIOUpast
ONTUMANIBHYIO (POPMY IPEICTABICHUS U
ONTUMAIIBHYIO (OpMY
BU3YaJIU3al1U
IPECTABICHUS M BU3yAIU3ALUH
OneHuBaTh 10CTOBEPHOCTD,
O1neHuBaTh 10CTOBEPHOCTD, JIETUTUMHOCTh .
. JETUTUMHOCTH MHPOpPMALIUH, €&
uH(pOpManum, e€ COOTBETCTBUE
1.3.3 COOTBETCTBUE
-3 IPaBOBBIM M MOPAIbHO-ITHYECKUM
IIPaBOBBIM U MOPAIbHO-3THYECKUM
HOpMaM
HOpMaM
Hcnonb30Bath cpecTBa
MH(POPMAIIMOHHBIX U
Hcnonb30Bath cpecTBa opman .
KOMMYHHKAIIHOHHBIX TEXHOJIOTH B
MH()OPMAMOHHBIX H KOMMYHHKAIIHOHHBIX
o pelIeHNH KOTHUTHBHBIX,
TEXHOJIOTH B pelICHUN
KOMMYHUKATHBHBIX U
KOTHUTHBHBIX, KOMMYHHKATHBHBIX
OpraHU3aIMOHHBIX 3314 C
¥ OpraHM3alMOHHBIX 3a/1a4 C o
1.3.4 o cobioieHreM TpeboBaHU
et co0uTr0/IeHHeM TpeOOBaHUI SPrOHOMUKH,
SPrOHOMUKH, TEXHUKH
TEXHUKHU 0€30TIaCHOCTH, TUTUEHBI,
0e30MacHOCTH, TUTHEHEI,
pecypcocOepexeHus, IPaBOBbIX U
. | pecypcocOepexeHus, MPaBOBbIX U
ATHYECKUX HOPM, HOPM WH(POPMAITHOHHOK
ATHYECKHX HOPM, HOPM
0€30MacHOCTH ... N
UH(POPMALIMOHHOM 6e30MacHOCTH
2 KommynukatusHsie Y'Y /]
2.1 OO0wmenne
Ocy1ecTBIATh KOMMYHHKAIIMH BO BCEX Ocy1ecTBIsATh KOMMYHHUKALIUU BO
cdepax KHU3HH; BIAICTh BceX cdepax KU3HH; BIIAICTh
2.11 pa3NUYHBIMH crioco0amMu OOLIeHUS U Pa3IMYHBIMH CITIOCOOAMU OOILEHHS
B3aUMOJEHCTBUS U B3aUMOJCHUCTBUS
N Pa3BépHyTO U JOrMYHO M3NaraTh
Pa3BEpHYTO M JTOrMYHO U3/IaraTh CBOO
CBOIO TOYKY 3PEHHMSI C
2.1.2 TOYKY 3pEHHS C UCTIOJIb30BAaHHEM
s UCIOJIb30BaHUEM
A3BIKOBBIX CPE/ICTB
A3BIKOBBIX CPEJICTB
2.13 ApPryMeHTHpPOBAHHO BECTH JUAJIOT ApryMeHTHpPOBAaHHO BECTH JHAJIOT




3 Perynsarusnsie YV /I
3.1 Camoopranu3zanus
CaMOCTOSATENBHO OCYILIECTBISATh
MO3HABATENIbHYIO JEATEIbHOCTD,
CaMOCTOSTEIbHO OCYILIECTBIATh
BBISIBIISITH
MO3HABATEIIbHYIO ICATEIbHOCTD, BBISBIIATH
MPOOJIEMBI, CTABUTH U
npoOJIeMbl, CTaBUTh U (POPMYIUPOBATH

3.1.1 . | dbopmynupoBaTh COOCTBEHHBIE

cOOCTBEHHbIE 3a]aul B 00pa30BaTEIIbHOMN .
3aa4u B 00pa3oBaTEIbHON
NEeSTEIbHOCTH U )KU3HCHHBIX CUTYAIIHSIX;
JESTeNbHOCTU U KU3HEHHBIX
JlaBaTh OLEHKY HOBBIM CHUTYaIlHsIM
CUTYaIUsIX; 1aBaTh OI[CHKY HOBBIM
CUTYaIUsIM
3.2 CaMOKOHTPOJIb
JlaBaTh OIICHKY HOBBIM CUTYAIIUsM,
JlaBaTh OIIEHKY HOBBIM CUTYAIIHSIM,
BHOCHTH KOPPEKTHUBHI B
BHOCHTH KOPPEKTHBBI B JCSITEILHOCTb,
3.21 JEATENBLHOCTD,
L OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
OILICHUBATh COOTBETCTBHE
HeJsIM
Pe3yIbTATOB LENSIM
Bnaners HaBbIKaMu
Brnagets HaBbIKaMu MO3HABATEIBHOM MO3HaBaTENbHOMN peIeKCUH Kak
pedrexkcun Kak 0CO3HaHUS OCO3HAHMS COBEPIIAEMBIX JEHCTBUI
COBEpIIIAEMbIX IEHCTBUIN M MBICIUTEIBHBIX| W MBICTUTENBHBIX MPOIECCOB, UX
MPOIIECCOB, UX PE3YIBTATOB M OCHOBAHUH; | pE3yabTaTOB U OCHOBAHHIA;

322 UCTIONB30BaTh NPUEMBI pedIeKCHH TS UCTIONB30BaTh MPUEMBI pedieKCun
OIICHKH CUTYaIluH, BEIOOpA BEPHOTO JUTSL OTICHKU CUTYaIl|H, BBIOOpa
pEIIeHus; YMETh OIICHUBATh PUCKU U BEPHOTO
CBOEBPEMEHHO NMPUHUMATD PEIICHUS 110 UX| PEIICHUs; yMETh OLIEHUBATh PUCKU
CHIDKCHUIO Y CBOCBPEMEHHO NMPUHUMATH

peIIeHUs IO UX CHIKEHUIO

DOMOIMOHATLHBIA UHTEIUIEKT,

Ipenoararouui
OMOIMOHANBHBIN HHTEIIEKT, c(OPMHPOBAHHOCTB!
npeAroIararImuil copMupOBaHHOCTH: CaMOoperyJIMpPOBaHUS,
CaMOpETyJIUPOBAHMUS, BKIIFOUYAIOIIETO BKITIOYAIOIIETO CAMOKOHTPOITb,
CaMOKOHTPOJIb, YMCHHE IIPUHUMATH YMEHHE TPUHUMATh
OTBETCTBEHHOCTH 32 CBOE TIOBE/ICHUE, OTBETCTBEHHOCTH 3a CBOE
CIIOCOOHOCTb aJanTHPOBATHCS K MOBEJICHHUE, CIIOCOOHOCTD
HMOILIMOHATEHBIM U3MEHEHUSIM U a/IalITHPOBATHCS K

3.3

MIPOSIBIISIT THOKOCTD, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHUBALINH, BKIIOYAIOLIEN
CTpPEMJIEHUE K JOCTHXKEHUIO LIETH U
yCHexy, ONTUMU3M, UHULIMATUBHOCTb,
YMEHHE JIIICTBOBATh, UCXOJS U3 CBOUX
BO3MOXKHOCTEM

SMOIIMOHAIBHLIM U3MEHEHUSIM U
MPOSIBIISATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;;
BHYTpEHHE MOTHBAIIUH,
BKJIFOYAIOIIEH CTPEMIICHHE K
JOCTHKCHHIO IIEJTU M YCTIEXY,
OIITUMU3M, HHULIUATUBHOCTD,
YMEHHE JeHCTBOBATh, UCXOIS U3
CBOHX BO3MOXKHOCTEH

ITPEJIMETHBIE PE3YJIBTATbHI




[TpenmerHsble pe3ynbraThl ocBoeHMs nporpammbl COO 1o 6uonorun Ha 6a30BOM ypOBHE
BKJIIOYAIOT crienuduyeckue aiast yaeOHoro npeamera «buonorus» HaydHbIE 3HAHHS, YMEHUS U
CrocoObl JEHCTBUH IO OCBOEHHUIO, HMHTEPIpETallMd U IpeoOpa3oBaHUIO 3HAHUM, BH[BI
JeSITEIbHOCTH 1O MOJIyYEHHIO HOBOT'O 3HAHUS M IPUMEHEHMIO 3HAHMH B Pa3IMYHbIX y4eOHBIX
CUTyallUsiX, a TaKKe B pEaJbHBIX JKU3HCHHBIX CHUTYallUsAX, CBS3aHHBIX C Owuosorueil. B
porpaMMe MpeMETHBIE Pe3yNIbTaThl MPEACTABICHBI M0 ToaM 00yUeHHS.

[IpenmerHbie pe3yabTaThl OCBOCHHs YydeOHoro mnpenmera «buonorusi» 6 10 knacce
JIOJKHBI OTPaKaTh:

c(OPMHUPOBAHHOCTh 3HAHUH O MECT€ U POJM OHOJOIMH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMHPOBAHWU COBPEMEHHOW E€CTECTBEHHO-HAyYHOW KapTHHBI MHUpa H
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUUCKUX M 3apYOCKHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE
Ouosioruu, (HyHKIIMOHATIHHON IPaMOTHOCTH YEJIOBEKA /ISl PEIICHHS )KU3HEHHBIX 33/1a4;

YMEHHUE PacKpHIBaTh CO/Cp)KaHUE OMOJOTHYECKUX TEPMUHOB W MOHITHUN: KU3Hb, KIETKA,
opranusM, Merabonu3sMm (0OOMeH BeWeCTB M  IpEeBpalleHUEe SHEPruu), IoMeocTa3’
(camoperynsusi), ypOBHEBas  OpraHU3alMsl  JKUBBIX  CHUCTEM, CaMOBOCIIPOM3BEICHUE
(penpoyKuus), HacJeACTBEHHOCTh, N3MEHYUBOCTb, POCT U Pa3BUTHCE;

yMEHHE u3jiaraTb OHOJIOTMUECKHE TEOpUM (KJIETOYHas, XPOMOCOMHAas, MYyTallMOHHasi,
LEHTpalbHas J0rMa MOJEKyJIsipHOW Ouosorum), 3akonbl (I. Mennens, T. Moprana, H. U.
BaBuiioBa) u yuenus (0 LeHTpax MHOrooOpa3usi U MPOUCXOXKAEHUS KyIbTypHBIX pactenuit H. 1.
BaBuioBa), onpenensTh TpaHUIbl UX TPUMEHHUMOCTH K KHBBIM CUCTEMAM;

yYMEHHUE BJa/leTh METOJIaMH HAy4HOIO MO3HaHMs B OMOJIOTMHU: HAOJIOJEHHE M ONHCaHHe
KHUBBIX CHCTEM, IpOLIECCOB U SBJICHUH, OpraHuM3alusi W MpOBEJeHHE OUOJIOTHYECKOTO
OKCMEPUMEHTA, BBIIBI)KEHHE THUIOTE3bl, BBISBICHHWE 3aBUCUMOCTH MEXIY HCCIETyeMbIMH
BEJIMYMHAMH, OOBSICHEHUE TIOJYYEHHBIX Ppe3yJIbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX MOHATHH,
TEOPHii ¥ 3aKOHOB, YMEHHUE JIeNIaTh BHIBO/IbI HA OCHOBAHUH MOJIYYEHHBIX Pe3yIbTaTOB;

YMEHHUE BBIJCNATh CYIIECTBEHHbIE NMPU3HAKU BHUPYCOB, KJIETOK MPOKApUOT U 3YKapuoT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, 0OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
NpEeBpallleHNs] SHEPruHu B KIETKe, (POTOCHHTE3a, IUIACTHUECKOTO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MHUTO03a, MEi03a, OIUIOJOTBOPEHHS, PA3MHOKEHUS, HHIUBHIYAIbHOTO Pa3BUTHUS
opraHusmMa (OHTOTEHE3);

yYMEHHUE NPUMEHSTH TOIy4YeHHbIC 3HAHUS TSI OOBSICHEHUS! OMOJIOTMYECKHX IPOIECCOB U
SIBJICHUH, JIJTsl IPUHSTHS MPAaKTHIECKUX PEUICHUH B TIOBCEAHEBHOM JKM3HU C IIEIBI0 00ECTICUCHHUS
0€30MacHOCTH CBOETO 3JIOPOBBSI M 3[0POBBS OKPYKAIONIMX JIIOJCH, COONIOIEHUS HOPM
TPaMOTHOTO TIOBEJICHUS B OKpYXKAloOIeH NpPUPOAHON cpene, MOHWMaHHE HEOOXOIMMOCTH
UCTIOJIb30BaHMS JTOCTH)KCHUI COBPEMEHHOW OHMOJOTMHM W OMOTEXHOJOTHHA JUIS palliOHAIBHOTO
HPUPO/IOTIONB30BAHMYS,

YMEHHE pemaTh JJEMEHTapHbIe TEHETHUYECKHE 3aJaud Ha MOHO- W JUTHOPHUIHOE
CKpelMBaHue, CLEIUIEHHOE HAacle0BaHUE, COCTABIATh CXEMbl MOHOTMOPUIHOIO CKPEIIMBAHUS
JUTSL TIpe/ICKa3aHus HaceI0BaH!s IPU3HAKOB y OPTaHU3MOB;

YMEHHUE BBINOJHATH JAaOOpaTOpHbIE U MPaKTHYECKUE pabOTHI, COOMIOAATh MpaBHia IMPH
paboTe ¢ yaeOHBIM U J1a00paTOPHBIM 00OPYIOBAHHEM;

yYMEHHE KPUTHYECKH OIICHWBATh W HMHTEPIPETHPOBATh HMH(OpMAIUIO OHOJIOTMYECKOTO
COJIepKaHUs, BKIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3 Pa3IMYHBIX HCTOYHHUKOB (CPEICTBa
MaccoBOW MH(pOpMaIMK, HayYHO-NONYJISIPHbIE MAaTEpUabl), STUYECKUE aCHEKThl COBPEMEHHBIX
Ucclel0BaHui B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTUH;



YMEHHE CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIC COOOIICHUs, 00o00mas
Ouonoruueckyro HMH(GOpMAIMI0 M3 HECKOJBKMX HMCTOYHHUKOB, TPaMOTHO HCIOJIb30BaTh
MOHATUIHBIN armapaT OMOJIOTHH.

[IpenmerHbie pe3yabTaThl OCBOCHHs YydeOHoro mnpenmera «buonorusi» 6 11 knacce
JTOJKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUM O MECTe M POJM OUOJIOTUM B CHUCTEME HAyYHOrO 3HAHHS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHHUU COBPEMEHHOI €CTeCTBEHHO-HAy4YHOH KapTUHBI MHpa U
HAyYHOI'O MUPOBO33pPEHUS, O BKJIaJle POCCUMCKUX U 3apyOeKHbIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ouonoruu, yHKIIMOHAIHLHONW IPAMOTHOCTH Ye€JIOBEKA [Tl peIIeHUs KU3HEHHBIX 3a71a4;

YMEHHUE PAaCKpBIBaTh COJEpKAHNE OMOJIOTUYECKUX TEPMUHOB U MOHSATUI: BUJI, TOMYJISAIHA,
reHo(OHM, SBOJNIONMSA, [BUXKYIIHME CHIBl ((aKTOpbl) 9SBOJIONUH, MPUCIOCOOIECHHOCTH
OpPraHM3MOB, BHUA000pa30BaHUE, SKOJOTHYECKHe (HAKTOPbl, OSKOCUCTEMa, MPOAYIEHTHI,
KOHCYMEHTBI, PEIYLICHTHI, LIEMTU MUTaHUs, IKOJIOTHYecKas miupaMuia, OuoreoueHos, ouocdepa;

YMEHHE H3JIaraTb Ouojoruueckue teopuu (dBomonuoHHas Teopus Y. J[lapsuHa,
CHUHTETHYECKasi TEOPUs SBONIOIHH), 3aKOHBI M 3aKOHOMEPHOCTHU (3apoiblieBoro cxoactea K. M.
bapa, uepenoBaHus riaBHbIX HampaBieHud u myreil sBomounu A. H. CesepuoBa, yueHus o
ouocdepe B. . Bepnanckoro), onpeaensats rpaHUIbl UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJaJIeTh METOJaMU HAY4YHOTO MO3HAHHs B OMONOTHU: HAOJIOJACHHE U OMHUCAHHE
JKUBBIX CHCTEM, TMPOLECCOB U SBICHHUI, oOpraHu3aluss MU NpOBeACHHE OHOIOTUYECKOTO
OKCMEPUMEHTA, BBIABIDKEHHE THUIIOTE3bl, BBISBICHHE 3aBHCUMOCTH MEXIY HCCIETYEMbIMU
BEIINYMHAMY, OOBSICHEHHE TIOJNIYYCHHBIX pPE3yIbTaTOB, HWCIOIH30BAHHBIX HAYYHBIX TOHSITHI,
TEOPHii ¥ 3aKOHOB, YMEHHUE JIEJIaTh BHIBO/IBI HA OCHOBAHUH TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIEIATh CYLIECTBEHHbIE MPU3HAKU CTPOCHHS OMOIOTHYECKHX OOBEKTOB: BUIOB,
HONYJISIIMN, TPOAYLEHTOB, KOHCYMEHTOB, pEAYLIEHTOB, OHOr€OIEHO30B U HIKOCHUCTEM,
0COOEHHOCTH  IPOIIECCOB:  HACJIEICTBEHHOM  HM3MEHUYMBOCTH, €CTECTBEHHOro  0TOOpa,
BU/1000pa30BaHMsl, MPHUCIIOCOOICHHOCTH OPraHU3MOB, ACUCTBUS HKOJOTHYECKUX (DaKTOPOB Ha
OpraHU3MBbI, IEPEHOCA BEIIECTB U MOTOKA YHEPTHH B SKOCHUCTEMaX, aHTPOIIOTCHHBIX M3MEHEHHHA
B DKOCHCTEMaxX CBOCH MECTHOCTH, KPYroBOPOTa BEHIECTB M OMOTCOXMMHYECKHX IHKIOB B
ouocdepe;

yYMEHHUE NPUMEHSTH TOIy4YeHHbIE 3HAHUS JUISI OOBSICHEHUS OMOJOTHYECKUX ITPOILECCOB H
SIBJICHUH, JUUIsl IPUHSTHS IPAKTUYECKUX PELICHUH B MOBCETHEBHOM KHU3HHU C LEJIbI0 00ecreueHus
0e30MacHOCTH CBOETO 3/0pOBbS M 3/10pPOBbS OKPYKAIOLIMX JIIOJEH, COONI0/IEHUs HOpM
IPaMOTHOTO TIOBEJICHUSI B OKPYKAIOMIEH NPUPOJHON cpele, MOHMMaHWE HEOOXOIUMOCTH
UCTIOJIb30BaHUS JOCTIDKEHHUH COBpPEMEHHOMU Ouonoruu ISt paloHaIBHOTO
HPUPOIOTIONIb30BAHYS;

YMEHHE pellaTh >JEeMEHTapHble OHOJIOrMYEecKHe 3aJaud, COCTABIATh CXEMbI IepeHoca
BEIIECTB U YHEPIHU B HIKOCHCTEMaX (LIETIH MUTaHMUS);

YMEHHE BBINOJHATH Ja00OpaToOpHble U MpakTUyecKue padoThl, COOMIOAATh MpaBuiIa MPHU
paboTe ¢ yueOHbIM U 1abopaTOpHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUYECKH OIICHWBAaTh W HMHTEPIPETUPOBATH HH(MOPMAIMIO OHOJIOTHYECKOTO
COJIep’KaHus, BKIIIOYAIOIIYIO ICEBJOHAaYYHbIE 3HAHUS M3 Pa3IMYHBIX HCTOYHUKOB (CpencTBa
MaccoBOi HH(OpMaNWK, HAYYHO-TIONMYJISAPHBIE MaTepuajbl), pPacCMAaTpUBaTh TJIOOATBHBIC
9KOJIOTUYECKUE MTPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;



YMEHHE CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIC COOOIICHUs, 00o00mas
OuosorHYecKyr0o HMH(pOpMALUI0O W3 HECKOJBKUX HMCTOYHUKOB, TPAaMOTHO HCIIOJIb30BaTh
MOHATUHHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koun4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeEM (uudposbie)
Ne ni/m Konrtpoabubie IIpakTHyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
buosorus kak Hayka 2 0 0.5 Bubmorexa LIOK
https://m.edsoo.ru/7f41c292
JKuiBbIE CUCTEMBI U KX OPraHU3ALMS 1 0 0 bubnmorexa [IOK
https://m.edsoo.ru/7f41c292
XVMMHUYECKHUM COCTAaB U CTPOCHUE KIIETKU 8 1 1 Bubaorexa LIOK
https://m.edsoo.ru/7f41c292
Ku3HeneareIbHOCTE KIIETKH 6 1 0 bubnmorexa [IOK
https://m.edsoo.ru/7f41c292
Pa3smHOKeHME U HHIUBUIYaJIbHOE PAa3BUTHE c 0 1 bubnnoreka [IOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
HacnencrBeHHOCTE M M3MEHUYNBOCTH g 0 15 bu6mmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
Cenekuust opranu3MoB. OCHOBBI 3 1 0 bubnuorexa [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
PesepBHOE Bpems 1 0 0 bubamoreta LIOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB IT10 ITPOTPAMME 34 3 4




11 KJIACC

KosnuecTBO YacoB DJIeKTPOHHbIE
Ne /i HauMeHoBaHMe pa3iesioB U TeM Konrporsmsie  Tpakrmueckue (uudposbie)
NMPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThI pecypen
DBOIIOIMOHHAS OHOJIOTHS 9 1 1 bubnmorexa [IOK
https://m.edsoo.ru/7f41cc74
Bo3HHKHOBEHHE M PA3BUTHE )KU3HU HA 9 1 0.5 bubnmoreka IIOK
3emite https://m.edsoo.ru/7f41cc74
Opranu3mbl 1 OKpYyKaromias cpesa 5 0 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f41cc74
Coo011ecTBa U 3KOJI0THYECKHUE CHCTEMBI 9 1 0 bubmnorexa LOK
https://m.edsoo.ru/7f41cc74
bubanoreka LIOK
Pesepstioe Bpems 2 0 0 https:// m.edsljo.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB I10 34 3 55

I[TPOTPAMME







IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KoaunuyecTBo 4acos MeTanpeaMeTHbI
e pe3yJbTaThl
Ne HMara DJIeKTPOHHBbIE HU(PPOBbIe = OCBOCHHS
n/ Tema ypoka Bcer KouTpoabHbl I[IpakTHyecku H3Y4YeHH o0pa3oBaTe/bHbIE paszneia (s
1 0 e padoThbI e paboThbI b | pecypcsl :(I)_I(;TBCTCTB](II/I C
bu6mmoreka [JOK 1.1,1.3,2.1,3.2
https://m.edsoo.ru/863e612
buomnorus B
1 0 0 2
CHETENE HAYE https://m.edsoo.ru/863e632
a
MeToabl MO3HAHUS 1.1,1.3,2.1,3.2
KUBOH TIPUPOJIBI.
[IpakTnueckas
pabora N 1 bubnuorexa [JOK
«Mcnonp3oBanme
1 0 0.5 https://m.edsoo.ru/863e612
Pa3TUYHBIX 5
METOJIOB TpHU =
U3Y9YCHUHU
OMOJIOTHICCKHIX
00BEKTOBY
]j;:fe(;r;qecxne BuGmiorexa [JOK 1.1,1.3,2.1,3.2
’ 1 0 0 https://m.edsoo.ru/863e656

IIPOLIECCHI U X
N3y4eHue

4




0 https://m.edsoo.ru/863e674

Bona u .

MHUHEpaJIbHBIC COJTU =

Bestiit. CocTas i bu6moreka [IOK 1.1,13,2.1,3.2
0 https://m.edsoo.ru/863e6b7

CTpOeHHue OEJIKOB 5

DepMEeHTH — 1.1,1.3,2.1,3.2

OMOJIOTHYECKHE

KaTaJau3aTOpPhI.

JlaGopaTtopHas

pabora Ne 1 bu6nuoreka [IOK

«3ydenue 0.5 https://m.edsoo.ru/863e6b7

KaTaJINTUISCKON 2

AKTHBHOCTH

(bepmMeHTOB (Ha

npUMepe aMUIa3bl

WM KaTajasbl)»

SV bubnuorexa [JOK 1.1,13,2.1,3.2
0 https://m.edsoo.ru/863e687

JIntmnael

0

Hykentosie bubnuorexa [JOK 1.1,13,2.1,3.2
0 https://m.edsoo.ru/863e6d5

kuciotTel. ATO c

Hctopusa u meToasl bubmmoreka [JOK 1.1,1.3,2.1,3.2

W3YYCHUS KIICTKH. 0 https://m.edsoo.ru/863e6e8

Kiierounas reopus

8




10

Kierka xax
LIEJIOCTHAA KUBas




cucrema

Crpoenue
YKApUOTUYECKOMN
KJICTKH.
JlaGopaTopHas
pabota Ne 2
«M3yuenue
CTPOEHHUS KJIIETOK

bu6moreka [JOK
https://m.edsoo.ru/863e6ff0

1 pacTeHui, 0-5 https://m.edsoo.ru/863e716

’KUBOTHBIX, TPUOOB [

u GakTepuit moj

MHUKPOCKOTIOM Ha

TOTOBBIX

MHKpOIpenapaTax

U MX OIIHCAHUE

O6Mert BemecTs bubnuorexka [JOK 1.1,13,2.1,3.2
12 0 https://m.edsoo.ru/863e766

I MeTaboInu3M c

DOTOCHITES. bubnuorexa [JOK 1.1,13,2.1,3.2
13 0 https://m.edsoo.ru/863e7c9

XeMOoCHHTE3 3

Smeprermeckii bubnuorexa [JOK 1.1,13,2.1,3.2
14 0 https://m.edsoo.ru/863e7aa

oOMeH

e




15

JKu3HeHHBIN 1TUKI
KieTku. Jlenenue
KJIeTKU. MUTO3.
JlaGopaTopnas
pabora Ne 3

0.5

bu6moreka [IOK
https://m.edsoo.ru/863e7dc
4




«Haomronenue
MHTO3a B KJIIETKaX
KOHYHKA KOpeIKa
JIyKa Ha TOTOBBIX

MHUKpOIIpenaparax
EZI;)IS;I;I;IFCB OeJka. BuGmorexa LIOK 1.1,1.3,2.1,3.2
16 https://m.edsoo.ru/863e796
MaTPUYHOTO .
CHUHTE3a =
Tpascnsmis — bubnuoreka [JOK 1.1,1.3,2.1,3.2
17 https://m.edsoo.ru/863e796
OnocuHTe3 OelKa .
Hexnerounsie bubnuoreka [JOK 1.1,1.3,2.1,3.2
18 (OPMBI JKU3HUA — https://m.edsoo.ru/863e754
BHUPYCBI 0
bu6moreka [IOK 1.1,1.3,2.1,3.2
dopmer https://m.edsoo.ru/863e81b
19 pa3sMHOXKEHHUS 6
OpraHHU3MOB https://m.edsoo.ru/863e831
e
20 Meiios bu6mmoreka [JOK 1.1,1.3,2.1,3.2

https://m.edsoo.ru/863e7f4a




21

O6pazoBanue u
pa3BUTHE TOJOBBIX
KJICTOK.
Omo0TBOpEHHE.
JlaGopaTopnas
paborta Ne 4
«3yuenue

0.5

bu6moreka [IOK
https://m.edsoo.ru/863e81b

6

11,13,2.1,3.2




CTPOCHUA TI0JIOBBIX
KJICTOK Ha I'OTOBBIX

MUKpOTIpenaparax
NunuBunyanpHOE bubnuoreka [JOK
22 pa3BUTHE https://m.edsoo.ru/863e843
OpPraHu3MOB 6
ZGHCTI/IKa — Hayka BuGmorexa LIOK 1.1,1.3,2.1,3.2
23 https://m.edsoo.ru/863e86f
HACJICACTBEHHOCTH
U U3MEHYHUBOCTHU 2
3aKOHOMEPHOCTH 1.1,1.3,2.1,3.2
HacJeA0BaHUs bubnuorexa [JOK
24 NPU3HAKOB. https://m.edsoo.ru/863e887
Monorubpuaaoe 8
CKpellMBaHue
JurubpuaHoe 1.1,1.3,2.1,3.2
CHPCIIHBATHE. bubGnuorexa IJOK
25 Sao https://m.edsoo.ru/863e89a
HE3aBUCUMOTO
HaCJICTI0BaHHS K

IMPU3HAKOB




26

CuenjieHHoe
HacIeIOBaHHE
MPHU3HAKOB.
JlaGopaTopnas
pabora Ne 5
«3yuenue
pe3yiIbTaToB
MOHOTHOPHUIIHOTO U

0.5

bu6moreka [JOK
https://m.edsoo.ru/863e8c6

0

11,13,2.1,3.2




27

28

JTUTHOPUITHOTO
CKpEIIUBAHUS Y
TpOo30(Q Wbl HA
TOTOBBIX
MHUKpOIIpenaparax

I'eneruka moia.
Hacnenosanue
MIPU3HAKOB,
CLIEIUIEHHBIX C
I10JIOM

M3MeHYnBOCTS.
Henacnencrsennas
U3MEHYHMBOCTbD.
JlaGopaTopHas
pabota Ne 6.
N3yuenune
MOAU(PUKAITMOHHON
W3MEHYHUBOCTH,
MOCTPOEHUE
BApUALMOHHOTO
psana u
BApUALMOHHOU
KpHUBOW»

0.5

bu6moreka [JOK

https://m.edsoo.ru/863e8c6

0

bu6moreka [IOK

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

11,13,21,3.2

11,13,2.1,3.2




29

HacnencrBennas
U3MEHYHBOCTb.
JlaGopaTopnas
pabora Ne 7.
«AHanu3 myranui
y Ipo30QuiIsl HA

0.5

bubnuoreka [JOK
https://m.edsoo.ru/863e8efe

11,13,2.1,3.2




TOTOBBIX
MHUKpOIIpenaparax
bubnuoreka [JOK 1.1,1.3,2.1,3.2
30 I'eHeruka yemoBeka 1 https://m.edsoo.ru/863e8d7
8
PesepBHbIii ypOK. 1.1,1.3,2.1,3.2
O06001eHue 1o
31 TEME 1
«HacnenctBeHHOCT
b U U3BMEHYHUBOCTH
OpPraHHU3MOB)
Certexuuis Kax bubnuoreka [JOK 1.1,1.3,2.1,3.2
32 1 https://m.edsoo.ru/863e921
HayKa ¥ Iporece 4
MeTtoabl 1 Butnorexa LIOK 1.1,1.3,2.1,3.2
33 AOCTIDRCHILA . 1 https://m.edsoo.ru/863e921
CEJICKI[UH PACTCHHM A
M JKUBOTHBIX -
BbuoTrexHoIOrNa KaK bu6mmoreka [JOK
34 oTpacib 1 https://m.edsoo.ru/863e933
MIPOU3BOJICTBA 6
OBHIEE KOJIMYECTBO
YACOBIIO 34

[TPOTPAMME




11 KJIACC

Koan4yecTBO 4acoB

MeTanpeaMeTHbI
Ne Jlara DJIeKTpPOHHbIE HU(POBbIE € pe3yIbTaThI
n/ Tema ypoka Bceer KoHTpoabHbI IIpakTH4yecku H3Yy4YeHH odpasoBaTe/bHbIE g;l;;:;[: ’:B
1 0 e padoThI e padoThl b pecypcbl COOTBETCTBHH C
PN)
OBomonus u bubnuoreka [JOK 1.1,1.3,2.1,3.2
METOJIBI €6 1 0 0 https://m.edsoo.ru/863ea20
U3 YyUYCHHUS e
Hctopust pa3Butus bubnumorexa LIOK 1.1,1.3,2.1,3.2
MpEeICTaBICHUNA 00 1 0 0 https://m.edsoo.ru/863e957
SBOJIIOIIUH 0
but6mmoreka [JOK 1.1,1.3,2.1,3.2
MHUKpO3BOITIOLIHS 1 0 0 https://m.edsoo.ru/863e9cl
e
[Monmynsiuus kak 1.1,1.3,2.1,3.2
JJIEMEHTapHAS
eIMHUIA BUIA U
HBOJIIOIHH. bubnuoreka IIOK
JlaGopatopHnas
1 0 0.5 https://m.edsoo.ru/863e99¢c
pabora Ne 1 6
«CpaBHECHHUE BUJIOB -
1o
MOP(OJIOTHIECKOMY

KPUTEPHIO»




JIBrKymue Cuisl

(oeMeHTapHEIe bubaunoreka [{JOK
JICMEHTapPHbI
5 P 0 https://m.edsoo.ru/863e9da
(baxTopsl) 4
ABOJIFOIHH -
E . bubnuorexa [[OK
CTECTBEHHBIH
6 0 https://m.edsoo.ru/863e9ed
oT60p U ero (HopMeI 0
PesynbraTsl
IBOJTIOIINU:
HNpPUCTOCOOICHHOCT
b OPTaHU3MOB U
BH1I000pa30BaHUE.
A00PP bubnuoreka [{OK
JlaGopaTopnas
7 0.5 https://m.edsoo.ru/863e9fd
pabota No 2
e
«Onucanmne =
HPUCHOCOOIEHHOCT
U OpraHu3Ma U eé
OTHOCHUTEIBLHOTO
XapakTepa
Hampasnenus u bu6muotexa [HOK 1.1,1.3,2.1,3.2
8 yTH 0 https://m.edsoo.ru/863e9cl
MaKpPOABOJIFOIHU e
9 Heob6patumocts 0 1.1,1.3,2.1,3.2
HBOJIIOIIUU
Hcropus ku3HU Ha 1.1,13,2.1,3.2
10 3eMile 1 METOIBI €€ 0

W3 YYCHHUS




11

T'unore3sl
MIPOUCXOXKICHHUS

bubmmoreka [JOK
https://m.edsoo.ru/863ea5a

11,13,21,3.2




KU3HU Ha 3emiie 6

PazButue xu3Hu Ha bubnuorexa [[OK 1.1,13,2.1,3.2
12 3emiie 0 3paM U 0 https://m.edsoo.ru/863eabb

nepuoiam e

OCHOBHBIE 3TaIbI 1.1,1.3,2.1,3.2

IBOJIIOIIUU

PaCTHTEIBHOTO U

KUBOTHOTO MHpA.

[IpakTuueckas bubnuorexa [JOK
13 pabora Ne 1 0.5 https://m.edsoo.ru/863ea8b

«H3yuenue [¢

HCKOTIaCMBIX

OCTAaTKOB PACTCHUU

Y )KHBOTHBIX B

KOJUICKIIUSX )

CoBpeMeHHas BuGmiorexa LIOK 1.1,13,2.1,3.2
14 crerena 0 https://m.edsoo.ru/863ea48

OpPraHUYECKOTO

Mupa =

DBOJIIOIUSA bubauoreka [JOK 1.1,1.3,2.1,3.2
15 YeaoBeKa 0 https://m.edsoo.ru/863eac2

(arTpomOreHes) c

JIBrKyIIMe CUIIBI bubnuoreka [IOK 1.1,1.3,2.1,3.2
16 (paxropsr) 0 https://m.edsoo.ru/863ead4

aHTpOIIOreHe3a 4

OCHOBHEBIE CTaIUU 1.1,1.3,2.1,3.2
17 9BOJIIOLIAU 0

YCJIO0BCKa




18

Yenoseueckue pachl
U IPUPOIHBIE
azgalnrTranuu
YeJI0BeKa

bubnmoreka [JOK
https://m.edsoo.ru/863eaea
2

1.1,1.3,2.1,3.2

19

20

PeszepBHbIii ypOK.
O0001eHue mno
TEME
«BO3HHKHOBEHHE U
pa3BHUTHE )KU3HU HA
3emie»

DKOJIOTHS KaK
HayKa

11,13,21,3.2

11,13,2.1,3.2

21

Cpenpl oOuTaHus u
IKOJIOTUYECKHUE
baxTopsl

bub6mmoreka [JOK
https://m.edsoo.ru/863eafec




22

AOGuoTtHueckue
(hakTOopHI.
JlaGopaTopHas
pabora Ne 3.
«Mopdoaoruuecku
€ 0co0eHHOCTU
pacTeHuit u3
pa3HBIX MECT
oOUTaHUS.
JlaGopaTopnas
pabora No 4.
«BnusiHue cBera Ha
POCT U pa3BUTHE
YEPEHKOB KOJIeycay

0.5

butmmoreka [JOK

https://m.edsoo.ru/863eb10

e




23

buornueckue
(hakTophI

bubmmoreka [JOK
https://m.edsoo.ru/863eb34

8

24

DKOJIOTHYECKUE

XapaKTEPUCTUKHU

MOMYJISLIHH.
[IpakTuueckas
pabota No 2
«IToncuér
IJIOTHOCTHU

HOHYJ'ISIL[I/Iﬁ Pa3HbIX
BHUJOB paCTeHHﬁ>>

0.5

11,13,21,3.2

25

Coo0mecTBa
OpPraHU3MOB —
OMOIIEHO3

but6mmoreka [JOK
https://m.edsoo.ru/863eb46
a

11,13,21,3.2

26

27

DKOJIOTHYECKHUE
CHUCTEMBI
(3KOCUCTEMBI)

OCHOBHEIE
[oKa3aTeIn
9KOCHCTEMEI.
OKOJIOTHYECKHUE
MTUPAMHU/TBL.
CBoiicTBa
SKOCHCTEM.
Cyxkueccus

but6mmoreka [JOK
https://m.edsoo.ru/863eb46

a

bu6mmoreka [JOK
https://m.edsoo.ru/863eb5f
a

11,13,21,3.2

11,13,21,3.2

28

IIpuponusie
9KOCUCTEMBI




29

AHTpOTNIOreHHbIE




30

31

32

9KOCHCTEMBI
buocdepa —
rinodananHas
JKOCHCTEMAa 3eMITH
3aKOHOMEPHOCTH
CYIIIECTBOBAHUS
o6uocdepsl
YeroBEUECTBO B
o6uocdepe 3emnu

butmmoreka [JOK
https://m.edsoo.ru/863ebb5

(]

butmmoreka [JOK
https://m.edsoo.ru/863ebd1

6

1.1,1.3,2.1,3.2

1.1,1.3,2.1,3.2

1.1,1.3,2.1,3.2

33

CocymiecTBoBaHue
MPUPOJIBI U
Yel0Be4eCcTBa

but6mmoreka [JOK
https://m.edsoo.ru/863ebal
e

1.1,1.3,2.1,3.2

34

PesepBHbI ypOK.
O000111eHIE TEMBI
«Coo0mecTBa u
9KOJIOTHYECKHE
CHUCTEMBI»

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34

2.5







MMPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHUSA OCHOBHOM
OBPA30BATEJIbHOI ITPOI'PAMMBI

10 KJIACC

Kon
NpoBepsieMoro
pe3yJjbTara

IIpoBepsieMble npeagMeTHbIE Pe3yIbTAThI 0CBOEHHSI OCHOBHOM
00pa3oBaTeIbLHOI MPOrpaMMbl CpeiHero 00mero o0pa3oBaHus

ChopMHPOBAHHOCTh 3HAHWUK O MECTE M POJIM OMOJOTUU B CUCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHOMN
€CTeCTBEHHO-HAYYHON KapTUHBI MHpPA U HAYYHOTO MUPOBO33PEHUS; O
BKJIQJIE POCCHHCKMX M 3apyOCKHBIX YUEHBIX-OMOJOTOB B Pa3BUTHE
ouonoruu; (PyHKIMOHAIBHOM TPaMOTHOCTH YEJOBEeKa IJS pPElICHUS

JKHN3HCHHBIX 3a1a4

YMeHUue packpbiBaTh COJCP)KaHUE OHOJOTMYECKUX TEPMUHOB H
HNOHATHUH: KU3Hb, KJIETKA, OpraHu3M; MeTaboau3M (0OMEeH BELIeCTB U
[IPEBpaLEHUE HHEPruu), ToMeocTa3 (CaMOperyisduus), YpOBHEBas
OpraHu3alys >XUBBIX CHCTEM, CaMOBOCHPOM3BEIEHUE (PENpOoayKIIns),

HaCJICACTBEHHOCTb, UBMCHYUBOCTb, POCT U pa3BUTUC

VYMeHue uznaratb OMOJOTMUYECKUE TEOpUH (KJIETOYHAsl, XpPOMOCOMHas,
MytannoHHas), 3akoHbl (I'. Menpnens, T. Moprana, H.J1. BaBunosa) u
ydeHHsd (0 LEHTpax MHOrooOpasusi U IMPOUCXOKICHHUS KYIbTYPHBIX
pactenuii H.M1. BaBunosa), onpenensTe rpaHUIIbl UX MPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMeHue BrIajeTb METOJaMU HAyYHOTO TIO3HAHUS B  OHOJOTHH
(HaOmroleHNe W OMHCAHUE JKUBBIX CHCTEM, IMPOIECCOB W SIBICHHIA,
OpraHu3anus W TMPOBEIEHUE OHOJOTHYECKOTO  JKCIEPUMEHTA,
BBIBIDKGHHWE  THUIOTE3bI;  BBIABICHHE  3aBUCHMOCTH  MEXIY
UCCIIETYeMbIMU BEIHMUYMHAMHU, OOBSICHEHHE TOJIYYEHHBIX PE3ylbTaToB,
UCTIONB30BAaHHBIX HAYYHBIX TOHATUH, TEOpUNM W 3aKOHOB; YMEHHE

JIeJ1aTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yIbTaTOB)

VYmMmenne BBIJICIATE CYHWICCTBCHHBIC IIPU3HAKKW BHUPYCOB, KIICTOK
MPOKAPUOT M  DYKAPUOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX
OpraHU3MOB; OCOOEHHOCTHM  TIPOIIECCOB OOMEHa  BEHIECTB U
MpeBpaIleHus] YHEPTUU B KIETKe, (POTOCHHTE3a, TMIACTHYECKOTO WU
JHEPTreTUUECKOro  OoOMEHa,  XEMOCHHTe3a, MHUTO3a,  Melo3a,
OIIIOJOTBOPCHUA, Pa3sMHOXKCHUA, HHAUBUAYAJIBHOT'O Pa3sBUTHUA

opranusma (OHTOT'€HE3)




YMeHue NpUMEHSATh TOJY4YEeHHBIE 3HAHUS I OOBSICHEHUS
OMOJIOrMYECKUX MPOLECCOB U SBJICHUH, JJISI MPUHITUS MPAKTHUYECKUX
pELICHUH B IIOBCEJHEBHOW JKM3HU B LIENIAX O0OecreueHns: 0e30MacHOCTH
CBOETO 3/10pOBbs U 37I0POBbs OKPYKAIOIIUX JIFO/EH, COONII0OCHUSI HOPM
IPaMOTHOTO  TIOBEJCHUS B  OKPYXKAIOIIEH NPUPOTHOH  Cpere;
NOHMMaHHe HEOOXO0ANMOCTH UCTIOJIb30BaHUS TOCTH)KEHUN
COBPEMEHHOW OHONOTMM ¥ OHOTEXHOJOTHH Ui PalMOHAIBHOTO

MIpUPOJOII0JIBb30BAHUA

VYmenue pemiate 3JICMCHTAPHBIC T'CHCTUYCCKUC 3aJad4d Ha MOHO- U
,Z[I/IFI/I6pI/II[HOG CKPCIIUMBAHUEC, CHCIINICHHOC HACJICAOBAHHUC, COCTABJIATH
CXCMbI MOHOFI/I6pI/IIIHOFO CKpCIIUBaHHUA JUIS mpeacCKasaHusa

HaCJICJOBAaHUS ITPU3HAKOB Y OPraHU3MOB

YMeHHe BBINOJNHATH JIA0OpATOPHBIE U TMPAKTUYSCKUE PadOTHI,
coOnrofarh MpaBwia MpH paboTe ¢ yueOHbIM U J1a0OpPaTOPHBIM
o0opynoBaHUEM

YMeHHe KPUTHUYECKH OICHWBATh W HHTEPIPETUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO COACPIKaHUs, BKIIOUAIOIIYIO TICEBIOHAYYHbIC 3HAHUS
U3 paznuuHbIX UcTouHUKOB (CMU, HayyHO-TIOMysipHBIE MaTepUabl);
STHYECKHE AaCHeKThl COBPEMEHHBIX HCCIEIOBaHU B OHOJIOTHH,

MEAUIINHE, OHMOTEXHOJIOTUH

10

11 KJIACC

YMeHne co3naBath COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOILEHUS,
000011ast GMOJIOrMYECKyI0 MH(POPMAIIUIO U3 HECKOJIbKUX MCTOUYHUKOB,

I'paMOTHO HCIIOJIB30BAaTh MMOHSITANHBIN arrmapar OonoJIoruu

Kox
NpoBePsIEMOro
pe3yJjbTara

IIpoBepsiemble MpeAMeTHBIE Pe3Y/IbTATHI OCBOCHHS] OCHOBHOM
00pa3oBaTe/ILHOI MPOrpaMMbl CpeHero o0mero odpasoBaHus

CchopMupoBaHHOCTh 3HAHUH O MecCTe M POJM OHOJOTMH B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HayK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHbI MHpA U HAy4YHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCHUMCKUX U 3apyOE€KHBIX YUEHBIX-OMOJIOTOB B DPa3BUTHE
Oouonoruu; (QyHKIMOHAIBHON TPaMOTHOCTH YeNOBEKa MJIs PELICHHS

KHN3HCHHBIX 3a1a4

YMeHue packpblBaTh COJEpKAHWE OWOJIIOTMYECKUX TEPMHHOB H

TTOHSITHIA: BUJ, TOMYJIALMA, I‘CHO(I)OH,H, OBOJIIOLUA, ABUIKYIIUC CHUJIBI




(paxTopsr) IBOJIIOLINH, MPUCIIOCOOTICHHOCTD OpPTaHHU3MOB,
BH1000pa3oBaHue, IKOJIOTHYECCKUE baxTopsl, IKOCUCTEMA,
OPOIYICHTB,  KOHCYMEHTBI,  PEAYIICHTHI, enn IUTAHUS,

IKOJIOTHYECKasi TUpaMuia, OnoreoreHos, ornochepa

YMmenue uznarate OMOJIOTHUYECKUE TEOpUU (dBOJNIOLIMOHHAS Teopus Y.
JlapBrHa,  CHHTETHMYECKass  TEOpUs  DBOJIOLMUHU), 3aKOHBl U
3aKOHOMEpHOCTH (3aponplmeBoro cxoactea K.M. bapa, uepenoanus
IJIaBHBIX HampaBieHuil u nyreit sBomonun A.H. CeBepiioBa, yueHus o
ouochepe B.M. Bepnaxmckoro), ompenensiTh ~ IpaHUIBl  UX

MNPUMCHUMOCTH K )KHUBbIM CHCTCMaM

YMeHue BIafeTh METOJaMU HAy4yHOTO T[I03HaHUS B OHUOJIOTHH
(HaOmro/IcHHEe W OMHMCAHUE JKHUBBIX CHCTEM, IPOIECCOB W SIBJICHUIA;
opraHu3anus M TPOBEICHHE OHOJOTMYECKOrO0  HKCIIEPUMEHTA,
BBIIBIKEHHE  THIIOTE3BI; BBISIBJICHHE  3aBHCHMOCTH MEXITY
UCCJIeyeMbIMU BEIIMYUHAMU, OOBSICHEHUE TOJYUYEHHBIX PE3ylIbTaTOB,
UCIIONb30BAHHBIX HAYYHBIX TOHATHUH, TEOpPUH M 3aKOHOB, YMEHHE

JIeJ1aTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YyIbTATOB)

Ymenue BBIJIETIATH CYILIECTBEHHbIE IIPU3HAKU CTPOCHHUS
OMOJIOTMYECKUX  OOBEKTOB: BUJOB, NOMYIALMHA, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OHOTeOl€HO30B M  HKOCHCTEM;
0COOEHHOCTH IIPOLIECCOB HaCJIe/ICTBEHHOU M3MEHYHBOCTH,
€CTeCTBEHHOTO  O0TOOpa, BHUI000pa30BaHUs, IPHUCIOCOOIEHHOCTH
OpPraHHU3MOB, JEHCTBUS SKOJIOTMYECKHX (AKTOPOB Ha OpraHU3MBL,
IIEpEeHOCca BEUIECTB U MOTOKA SHEPTUU B DKOCHCTEMAX, aHTPOIOTEHHBIX
U3MEHEHUHN B SKOCHUCTEMAaxX CBOEW MECTHOCTH, KPYrOBOPOTa BEILECTB U

OMOTreOXMMHUYECKUX IHKIOB B Onochepe

YMeHHe TOpUMEHSTh TOJNyYCHHbIE 3HAHUS N1 OOBSICHEHUS
OMOJIOTHUECKUX TPOIECCOB U SIBICHUM, ATl MPUHSATUS MPAKTUYECKUX
pelieHnil B TOBCETHEBHOM KU3HH B IEJISIX 00ecredeHus: 0€301MacHOCTH
CBOETO 37I0POBbS U 3JIOPOBBS OKPYXKAIOIIUX JIFOACH, COOITIOICHUS HOPM
ITPaMOTHOTO TIOBEJIEHUS B  OKpYXalollel MTPHUPOJHON  cpene;
IIOHUMAaHHUEC HeO6XO}II/IMOCTI/I HUCITOJIb30BaHUA )IOCTI/I)KeHI/Iﬁ

COBPEMEHHOW OMOJIOTUU /TSl pAallHOHAIEHOTO TPUPOAOIOIB30BAHUS

YMmenue pelmiath 3JICMCHTAPHBIC OHMOJIOTHYECKHUE 3agadyu, COCTaBJIATHb

CXEMBI [IEPEHOCA BEIIECTB U SHEPTUU B HIKOCUCTEMAX (IL[EMU MTUTaHUS)




YMeHHe BBIMOJNHATh JIA0OpATOPHBIE U TPAKTHUECKHUE PaboTHI,
coOmroiaTh mpaBwia TpU paboTe ¢ y4eOHBIM U JTAOOPATOPHBIM

o0opynoBaHueM



YMeHne KpUTHYECKH OICHMBAThb M HMHTEPIPETUPOBATH HH(POPMAIHIO
OHMOJIOTMUECKOTO COJIePIKAHUS, BKIFOYAIONIYIO TICEBJIOHAYYHBIC 3HAHUS

U3 paznuyuHbIX ucTouHukoB (CMU, HayyHO-MONyMsipHBIE MaTepUalbl);

° paccMarpuBarhb r100anbHBIC 9KOJIOTUYECKUE POOJIEMBI
COBpEMEHHOCTH, (HOPMHUPOBATH MO OTHOUICHHIO K HUM COOCTBEHHYIO
MO3HIIUIO
YMeHue co3naBaTh COOCTBEHHBIC MMCHbMEHHBIC H YCTHBIC COOOIICHUS,
10 000011as1 GMOJIOrMYECKYI0 HH(POPMAIIUIO U3 HECKOJbKHX HMCTOYHUKOB,

I'paMOTHO HUCIIOJIB30BATh MMOHSATUHHBINA alrapar oroaoruu




ITPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUA

1.1

1.2

buonorus xak Hayka

Buonoruss — nHayka o xuBOM mpupone. Ponp Ouonorumu B (OpMHUpPOBAHUU
COBPEMEHHOW Hay4YHOU KapTHHBI Mupa. CucTtemMa OMOJIOrHYECKUX HayK

Mertoabl TO3HAHUS KMBOM TpUPOABI (HAONOJIEHHE, DKCIEPUMEHT, OIMCAHUE,

U3MepeHue, Kiaccupukanus, MOAEIUPOBAaHME, CTaTUCTHYEcKas o00paboTka

JTAHHBIX )

JKuBble cucTeMsl U UX opraHu3anusa

2.1

Kusble cuctembl (OMOCHCTEMBI) Kak MmpeAaMeT u3ydeHus Omonoruu. CBoMCTBa

OMocHCTEeM M UX pazHooOpasue

2.2

YpoBHU oOpraHu3aluu OHMOCHCTEM: MOJIEKYISPHO-T€HETUYECKHUI, KJIETOYHBIH,

OpraHU3MEHHBIH, TONYISIIMOHHO-BUI0BOM, 5KOCUCTEMHBIH, OMOChepHbIit

3.1

3.2

XHWMHYECKUHI COCTAaB U CTPOCHUE KIIETKH

XUMUYECKUN COCTaB KJIETKH. XHUMHYECKHE DJEMEHTBI: MaKpOAJIEMEHTBHI,
MHUKpO3JIeMeHThl. Boma u  MuHepanbHble BeniectBa. DOyHKIMM BOABI U

MUHCPAJIIBHBIX BEHICCTB B KIICTKE. HO}II[Cp)KaHI/Ie OCMOTHYECKOI0 OajaHca

benku. CoctaB u crpoeHue O€NKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3zameHumbple M 3aMEHHMMbBIE AMUHOKHUCIOTBL. AMMHOKHMCIOTHBIM COCTaB.
YpoBHU CTPYKTYpbl O€IKOBOI MOJIEKYNbI (IEpBUYHASI, BTOPUYHAsS, TPETUYHAS U
YeTBepTUYHAsL CTPYKTypa). XHUMHYEcKHe cBoicTBa OenkoB. buonoruueckue
(byHKIUN OEJIKOB.

®depMeHTHl — Ouosiornueckue karaiauzaropbl. CTpoeHue (epMeHTa: aKTHBHBIH
neHTp, cyoctpartHas crneuududHoctb. Kodepmentsl. Butamubbl. Otaudws

(I)epMCHTOB OT HCOPTaHNUYCCKUX KATAJIN3aTOPOB

3.3

VYrneBoabl: MOHOcaxapuIbl (IJI0K03a, pubo3a U Jae30kcupulo03a), nucaxapuibl
(caxapo3a, JaKTO3a) M TMOJMcCaxapuisl (KpaxMas, TIJIMKOTEH, LEIUTI0N03a).
buonornueckue GyHKIUHN YTIEBOIOB.

Jlumuapl:  TpUriMuepuabl,  crepounbl,  ¢Gochomunuasl.  'mapodunbHo-
ruapodoOHble cBocTBa. buonormueckue ¢ynknuu unuaoB. CpaBHeHHE

YrijieBoa0B, OCJIKOB U JIMIIUI0B KaK HCTOYHHUKOB DHCPTHUU

3.4

Hyxneunossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEHHOBBIX




kucioT. Ctpoenune m ¢ynkumu [IHK. Crpoenne m ¢ynxknmm PHK. ATO:

CTpoeHue U QyHKIUU

3.5

I_II/ITOJ'IOI"I/IH — HayKa O KJICTKE. Kierounas TCOpHUs. MeTO,Z[I)I HU3YUYCHUSA KIETOK

3.6

3.7

Knerka kak nenoctHas xwuBas cucrema. OOImue NpU3HAKU KIIETOK: 3aMKHYTas
HapyxHasg memOpana, monekyiabl JIHK kak renermueckuil anmapar, cucrema

cuHTe3a OeJka

Tunsl KJIETOK: dyKapuoTHYecKass U MpokapuoTndeckas. OCOOCHHOCTH CTPOCHHUS
npokapuorndyeckoil  kierku. Kiierounas creHka Oaktepuil.  CTpoeHue
9YKApHOTHUECKOW KiIeTKU. OCHOBHBIE OTJIMYHUS PACTUTEIbHOM, >KUBOTHOM H

IpUOHON KIETKU

3.8

3.9

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IJIMKOKAIMKC, HX
¢dynkmn. [Tna3marndeckas memOpaHna, e€ cBoiictBa u pynkuuu. Llutomnasma u eé
opranonipl. OHOMEMOpaHHBIE OPraHOM[bl KJIETKU: 3HIOIUIA3MaTHYecKas CeTh
(OIIC), ammapar T'ombmxu, u30coMbl. [lomyaBTOHOMHBIE OPraHOWABI KIIETKH:
MHUTOXOHJPUH, TUIACTUABL. [IporcXoXIeHrne MHUTOXOHIPUN M TUlacTUA. Bumel
wiactua. HememOpaHHblE OpraHOUAbl KJIETKH: PUOOCOMBI, KJIETOUHBIA LIEHTP,

PECHUYKH, KTYTUKH. CDYHKIII/II/I OpPraHoOMNa0B KJICTKH. Bximouenns

Anpo — perynaropHbiii neHTp kieTku. CTpoeHue siapa: siepHas 000JouKa,

KapuoIlujiasMa, XpoOMaTHH, SAAPbIIIKO. XpOMOCOMI)I

3.10

TpchnopT BCIICCTB B KJICTKEC

H(PBHG,Z[@HTCJIBHOCTL KJICTKHU

4.1

4.2

OOmeH BemiecTB, WM METa00IM3M. ACCUMWISIMS (TUTacTUYECKHil OOMeH) u
TUCCUMMIISIUS (PHEPreTUYECKUd OOMEH) — JIBe CTOPOHBI €IMHOrO Mpoliecca
MeTabonu3ma. Tunbsl oOMeHa BEIIecTB: aBTOTPOQHBIA U reTepoTpodHblii. Pomb

(dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAILEHUN YHEPTUH B KIETKE

®ortocunTe3. CBeroBas u TeMHOBas ¢a3pl porocuuTe3a. Peakiuu dhorocuHTe3a.
OddextuBHOCTH (PoTOCHMHTE3a. 3HAUeHHE (HOTOCHHTE3a I KU3HU Ha 3eMile.
Bnusaue ycnoBuii cpeapl Ha (OTOCHHTE3 UM CIOCOOBI TOBBIMICHHUS €O
IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHHII.

XeMocHHTe3. XeMOCHHTe3upyolue OakTepuu. 3Hau€HUE XEMOCHHTE3a JUis

JKU3HU Ha 3eMiie

4.3

DHepreTudeckuii oOMEH B KieTKe. PacmienieHue BemecTB, BBIICICHUE U
AKKyMYJIMPOBaHHE OJHEPrUM B KIETKE. OTambl SHEPreTUYecKoro oOMEHa.
I'mukonu3. bpoxkenune u ero Buabl. KuciaopogHoe OKUCIEHHE, WX KIETOYHOE

nbixanue. DPpPEeKTUBHOCT YHEPreTUIECKOTO 0OMEHa




4.4

Peakiuu matpuunoro cuHtes3a. ['enernueckas napopmanus u JJHK. Peanuzamus

TEHETUYECKON HH(pOpMaMK B KJIETKE. | €HEeTHMYeCKHil KOJ M €ro CBOWCTBA.



Tpanckpunius — matpuunbiii cuate3 PHK. Tpancnsuus — GuocuHTe3 Oenka.

KoaupoBanue amunokucnot. Poias pubocom B OnocunTese Oenka

4.5

Heknerounsie ¢GopMmbl x)u3HH — BUpYychl. Mcropus oTkpeiTus BupycoB (/1.W.
WBanoBckuit). OCOOEHHOCTH CTPOEHUS U JKU3HEIEATEIBHOCTH BHUPYCOB.
Baktepuodaru. bone3Hu pacTeHHil, JXUBOTHBIX M YEJIOBEKA, BHI3bIBACMBIC
Bupycamu. Bupyc ummynonepunura yenoseka (BUY) — Bo3Oynurtens CIIN/a.

[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JIeBaHUN

PasmHOXeHUE N HHANBUAYAJIIBHOC Pa3BUTHEC OPraHu3MOB

51

5.2

Kitetounsnii 1K, WM SKA3HCHHBIM [HKJI KIeTkd. MHTEepdaza u  MuTO3.
[Tpoueccrl, mporekaromue B uHTEepdasze. Pemnukanus — peakuus MaTpUYHOTO
cunre3a JIHK. Crpoenune xpomocoM. XpoMOCOMHBIH HabOp — KapHUOTHIL
JunmouaHelii M TalIOMAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMATUIBI
[{uTosornueckue OCHOBBI PA3MHOXKEHUS W HMHAUBUIYAJIBHOTO PA3BUTHUSA
OpraHU3MOB.

Henenue knetku — wmuto3. Craagum murtosa. Ilponeccsl, mpoucxondimue Ha

Pa3HBIX CTAAUAX MHUTO34d. buonornueckuii CMBICII MUTO3a

@opMbI pa3MHOKEHHUSI OPraHU3MOB: Oecroyioe M IoJoBoe. Buubel Oecrosoro
Pa3MHOXKEHHUS: JEJeHHEe HaJBOE, IOYKOBAaHHME OJHO- U MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHHUE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPraHu3MOB, €TI0 SHAYCHUC JJId CCIICKIIUU

5.3

5.4

55

[TonoBoe pa3MHOXKEHHE, €r0 OTIAMYUS OT OECIoI0ro.
Meiio3. Cramuu wmeiio3a. [lporeccel, mpoucxojsiiMe Ha CTaausax Meiosa.
[ToBenenne xpomocom B Menose. Kpoccunrosep. buosornueckuil cMmbica U

3HaYEeHNE MEN03a

["ameTorenes — mporiecc 00pa3oBaHUs MOJOBBIX KJIETOK Y JKMBOTHBIX. [lomoBbIe
JKeJNe3bl: CEMEHHUKU U sIMYHUKU. OOpa3oBaHUE W pa3BUTHE MOJOBBIX KJIETOK —
raMmer (crepmaro3ouj, siileKieTka) — crepmarorene3 u ooree3. OcoOeHHOCTH

CTPOCHUMA SIAIEKJIECTOK U CIICpMaTO30U0B. OHJ'IOI[OTBOPCHI/IC. HapTCHOFCHC3

WnnuBuayansHoe — pa3BuTHe  (OHTOreHe3).  OMOpHOHAIbHOE  pa3BUTHE
(amOpuorenes). Jtanbl SMOPHOHAIBHOTO PA3BUTHUS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOieHue, racTpyisamnus, opraHorenes. IloctamOproHanbHOE pa3BUTHE. THIIBI
NOCTAMOPUOHANILHOTO DPa3BUTHS: TpsAMOe, HenmpsaMmoe (IMYuHOuYHOe). BiusHue
Cpebl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI, CIIOCOOHBIC BBI3BIBATh BPOXKAEHHBIC
YpOZCTBa.

Poct u pazButue pacrennii. OHTOreHe3 [IBETKOBOT'O PACTEHUS: CTPOEHUE CEMEHHU,

CTaauu pa3sBUTUA

HaCJIGIICTBeHHOCTB U U3SMCHYUBOCTb OPTaHHU3MOB




6.1

6.2

[Ipenmer u 3amaun reHetuku. Mcropus pa3BuTusa reHeTuku. Bkiaa poccuilckux
U 3apyOeXHBIX Yy4EHBIX B pa3BUTHE TEHETUKH. MeToAbl T'eHETHUKH
(ruOPUI0AOTUYECKUM, UUTOT€HETUYECKHUI, MOJICKYJIIPHO-TE€HETHUECKU ).
OcHOBHBIE TE€HETHUECKUE MOHATUS. ['eHeThuuecKkasi CUMBOJIMKA, UCIIONb3yeMasi B

cxXemax CerH_[I/IBaHI/Iﬁ

3aKOHOMEPHOCTH HACJEJOBaHUS TPHU3HAKOB, YycTaHoBieHHbIe . MeHnnenem.
MoHoruOpuHOe CKpelIMBaHWe. 3aKOH eIWHOOOpa3wsi THUOPHUIIOB TIEPBOTO
ITIOKOJICHHA. HpaBI/IJIO AOMUHHPOBAHUA. 3aKkoH pacliCiiyICHHUA IIPU3HAKOB.
['unore3a ynctoTsl ramer. [losiHOE M HENMOJIHOE JOMUHUPOBAHHUE.

JurubpunHoe ckpemuMBaHue. 3aKOH HE3aBHUCHMOIO HACJIEJOBAHMS MPHU3HAKOB.
[{uToreHeTuyecKkue OCHOBBI AUTUOPHUIHOTO CKPEIIMBaHUA. AHaIU3UpYIOlIee
cKpeumuBaHue.  lMcmonp30BaHWE — AQHAIM3UPYIOIIETO  CKPELIMBAHMUS  JUIA

oIpe/iesIeHUs] TEHOTUIIa 0COOU

6.3

6.4

6.5

CuersieHHOe HaclieZoBaHue npusHakoB. Pabora T. Moprana mo cuenjieHHOMY
HACTIEIOBaHHIO TEHOB. HapylieHune cHerieHHss TEHOB B pe3yibTare
KPOCCHHIOBEpa. XpOMOCOMHAsi TEOpHUsSl HACIEICTBEHHOCTH. [eHeTmueckue
KapThl.

I'enernka moma. XpOMOCOMHOE OIpeNeieHue TMojia. AYTOCOMBI H TIOJIOBBIE
XpOMOCOMBI. ['oMOramMeTHble W TeTeporaMmeTHble opraHu3Mmbl. HacnemoBanue

IMPU3HAKOB, CHCIJICHHBIX C ITOJIOM

M3MmenunBocTh. BUIBI M3MEHUYMBOCTH: HEHACHEICTBEHHAs M HacCJICICTBEHHAs.
Ponp  cpempl B HEHACIEACTBEHHOW  M3MEHUMBOCTH.  XapaKTEPUCTUKA
MOAU(PUKAIIMOHHON HM3MEHYMBOCTH. BapuanuoHHBI psAl W BapUallMOHHAS
kpuBass. Hopma peakuuu npusHaka. KomandyecTBeHHblE M KauyeCTBEHHBIE

NpU3HAKY U UX HOpMa peakiuu. CBoNCTBa MOAN(PUKALMOHHONW U3MEHYUBOCTU

HacnenctBenHasi, WM TEeHOTHIHMYECKas, HW3MeHYMBOCTh. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meiio3 U TMOJIOBOM Tmpolecc — OCHOBAa KOMOMHATHBHOMN
W3MEHYMBOCTH. MyTalMOHHAasT W3MEHYUBOCTh. Kraccudukamus MyTaruii:
T€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacTOTa U NMPHUYMHBI MyTanuii. MyTareHHbIe
(dakTopsl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HacleICTBEHHON n3meHunBocty H.1.

Basuiiosa




6.6

I'enernka wuyenoBeka. Kapuotunm uyenoBexka. OCHOBHBIE METOABbI T€HETUKH
YeJIoBeKa: reHEAIOTMYECKUH, OJIM3HEIOBBIH, [IUTOTCHETUYCCKHH,
OMOXMMHUYECKHH, MOJIEKYIsIpHO-reHeTHYecKuii. COBpEeMEHHOE OmpeeIeHUE
TCHOTHUIIA: TTOJIHOICHOMHOC CCKBCHUPOBAHUEC, TCHOTUIIMPOBAHUC, B TOM YHUCJIC C
nomompto III[P-ananu3a. HacienacrBeHHble 3a00JieBaHMS YeEIOBEKA: TIEHHBIC
Oosie3Hu, OOJIE3HU C HACIEICTBEHHOW MPEapaclooKeHHOCThI0, XPOMOCOMHBIE

oone3nn. Comarvyeckue u ICHCpaTUBHBIC MYTallUuH. HpI/IHHI/IHI)I 300POBOT'O



o0pa3a JKM3HH, JMArHOCTHKH, NPOPUIAKTUKHM U JICUEHHS] TE€HEeTHYECKUX
0one3Hell. Meauko-reHeTUUeCKOe KOHCYJIbTHPOBAHHE. 3HAUEHUE MEIULIMHCKOM

TCHCTUKH B IPCAOTBPAIICHUHN U JICHCHHUU I'CHCTUYCCKUX 3a00JIeBaHUI YEI0BEKa

Cenexuust opranu3MoB. OCHOBBI OMOTEXHOJIOTUHI

7.1

Ceneknusi Kak Hayka M NpoLecc. 3apOXkJACHUE CEIEKUUH MU JIOMECTUKAIUS.
Yuyenne H.M. BapwioBa 0 meHTpaX NPOUCXOXKIACHHS W MHOT000pasus
KYJIbTYPHBIX pacTeHUU. LIeHTpbl MPOUCXOXKAECHUS TOMAlUIHUX XUBOTHBIX. CopT,

ImopoJa, miraMmm

7.2

CoBpeMeHHblE METOJbl CeleKIMH. MaccoBblii M MHAMBHUIYAIbHBIM OTOOpHI B
CEeJIEKIIMM pacTeHUd M >KUBOTHBIX. OIleHKa 3KcTepbepa. biamszkopoacTBeHHOE
CKpeluBaHue — WHOpuauHr. Yucras nuHus. CKpeUMBaHHWE YUCTBIX JIMHUI.
I'ereposuc, niaun rubpuanas cuna. HeponcTBeHHOE CKpeliMBaHUE — ayTOPUIUHT.
Otnanénnas rubpuamszanus U e€ ycrnexu. VICKyCCTBEHHBIH MyTareHes M
NOJIYYCHHE IOJUIIONAOB. JIOCTHIKEHMS CEeNeKIMM PACTEHHUM, >KMBOTHBIX U

MHUKpPOOPIraHU3MOB

7.3

11 KJIACC

Kon

buotexHonoruss kKak oTpacib NPOU3BOJACTBA. ['€HHas WH)KEHepus. OTarbl
co3nanus pexomOuHanTHOM JIHK u TpaHcrenHsix opranusmoB. Kietounas
uwkeHepus.  Kierounele  KyapTypbl. MUKpOKIIOHAIBHOE  Pa3sMHOMKEHHE
pacteHnii. KIOHHMpPOBaHHME BBICOKONPOIYKTHBHBIX  CEIbCKOXO3AHCTBEHHBIX
OpraHM3MOB. OJKojlorMueckue M stuueckue npodiemsl. 'MO — renernyecku

MO,[[I/I(I)I/II_II/IPOBB.HHBIG OpTraHHU3MBbI

IIpoBepsieMblii 3J1eMEHT CO/IePKAHUSA

DBOIIOLIMOHHAS OUOJIOTUSA




1.1

DBOJIIOIIMOHHAS TEOPHs U €€ MECTO B OMOJIOTHH.

CBugerenbctBa  3Boatouuu.  [laneoHTosornyeckue:  MOCIENOBATEIbHOCTD
NOSIBJICHUS BHJOB B IaJCOHTOJOTMYECKONW JICTONMHMCH, NEPEeXOAHbIE (OPMEI.
buoreorpaduueckue: cxoactBo u paznuuue ¢dayH U (Girop MaTepukoB U
OCTPOBOB. DOMOPHOIIOTUYECKUE: CXOACTBA U Pa3Indus YMOPUOHOB Pa3HBIX BHUJIOB
03BOHOYHBIX. CpaBHUTENBbHO-AaHATOMUYECKHUE: TOMOJIOTUYHbBIC, aHAJIOIMYHBIE,
pyAMMEHTapHBIE OpTraHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUYECKUE: CXO/ICTBO
MEXaHHM3MOB HACJEJACTBEHHOCTH U OCHOBHBIX METa0OJMYECKHX IMyTel y Bcex

OpraHu3MOB



1.2

1.3

OpomonmonHas  teopuss Y.  [lapBuna. IIpeanocbuiku  BO3HUKHOBEHHUSA
TapBUHU3MA. JIBIOKyIIHE CHUIIBI 3BOJIONMHM BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE MPU OTPAaHUYCHHOCTH PECYPCOB, HEOIpeAeIEHHAasT N3MEHYHBOCTD,

00pr0a 3a CyIecTBOBaHMUE, €CTECTBEHHBIN 0TOOD)

Cunretnueckas teopus 3Bomoruu (CTD) M OCHOBHBIE €€ IOJIOXKEHUS.

MukposBosrouusd. [Tomynsauus kak eIMHULA BUAA U 3BOJIIOLUN
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JBwxyue cuiabl ((pakTopbl) HSBOJIOLNMM BUIOB B INpupoae. MyTalMOHHBIHI
npolecc ¥ KOMOMHATHBHAs W3MEHYMBOCTh. [lonmynsuuoHHBIE BOJIHBI U Jpeid
reHoB. M3omsanus u murpauus. EctecTBeHHbIH 0TOOp — HampaBistomuil (aktop
sBomonu. PopMbl €CTECTBEHHOTO 0TOOPA.

IIpucnocoOneHHOCTh  OPraHM3MOB Kak pe3yinbTaT 3BodouMd. IIpumepsl
IIPUCTIOCOONIEHUH y OpraHu3MoB. ApoMop(03bl U UAHOATANTALUH.

Bun u Bunoo6pasosanue. Kpurepuu Buaa. OcHoBHbIE (OpMBI BUI000pa30BaHUS:

reorpauueckoe, IKOJIOrHIecKoe

1.5

MaKpOBBOHIOLII/IH. (DOpMBI OBOJIFOLIN U CbI/IJ'ICTI/I‘ICCKaH, JAUBCPICHTHAA,

KOHBEpreHTHasi, napajenbHas. HeoOpatuMocTs 3BOIIOIIMN

2.1

2.2

Bo3HukHOBeHUE U pa3BUTHE )KU3HU Ha 3emiie

JloHay4yHbIe TMPEACTABICHUS O 3apOXACHUM KU3HU. HaydHble rumnoressl
BO3HUKHOBEHUsS JKM3HM Ha 3emiie: aOuMoreHe3 W MaHclepMus. XHUMHYecKas
IBOJIIOLMA. OKCIHEPUMEHTAJIBHOE IOJATBEPKICHUE XHMHUYECKOM 3BOJIOLMM.
Hauanbnble stamel 6uonornyeckoit spomonuu. ['mnoresa PHK-mupa. Ilepseie

KJICTKHU U UX DBOJIIOIIHA. cDOpMPIpOBaHI/Ie OCHOBHBIX I'PVYIIII )XUBBIX OPraHU3MOB

PasBuTne xusHm Ha 3emie mo spaM u nepuojam. Karapxeil. Apxeiickas u
nporepo3oiickas dpel. [laneosoiickas spa u €€ mnepuoabl: KEeMOpPUHCKUHA,
OPJIOBUKCKUH, CUJIYPUMCKHM, JI€BOHCKHH, KaMEHHOYIOJIbHBIN, TEPMCKHIA.
Mes3o30lickas 3pa U €€ NepruoIbl: TPUACOBIN, IOPCKUI, MEIIOBOA.

Kaiinozoiickas 92pa W €€ mepuoabl: MaJEOr€HOBBIM,  HEOT€HOBBIMN,
AQHTPOIIOTCHOBBINA. XapaKTepUCTHUKA KIMMara M TE€OJOTMYECKUX IPOLECCOB.
OCHOBHBIE 3TaIbl IBOJIOLUN PACTUTEIBHOTO U )KUBOTHOTO MHUpa. ApoMop(]o3bI y
pacTeHud M KUBOTHBIX. [losiBIIeHHME, pacUBET M BBIMHUPAHUE TPYII KUBBIX

OpraHu3MOB

2.3

Cucrema OpraHm4eckoro Mupa Kak oOTpaxeHue -HBoiouud. (OCHOBHBIE

CHUCTEMATUYECKUE TPYNIIBI OPraHU3MOB
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DBOJIIOIMS 4YeJIOBEKa. AHTPOIOJOTUS Kak Hayka. Pa3BuTHhe mpeacTaBiCHUN O

MMPOUCXOKACHNU YCJIIOBCKA. Mertoapl HU3YyUCHHUS aHTPOIIOICHC3a. CXOI[CTBa u




2.5

pa3nuuus 4eaoBeKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MOJIOKEHHE YEeTIOBEKa.
JiBmxymue cuibl (dhakTopbl) anTpornorenesa. HaciencrsenHnas W3MEHUMBOCTD U
€CTeCTBeHHBIN 0TOOp. OOmecTBeHHBIM 00pa3 >XW3HHM, HM3TOTOBJICHUE OPYIUi

TPY/a, MBIIIJIEHUE, PEYb

OcHOBHBIE CTAaaUU W BETBU HBOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, YemoBek
ymenbld, YenoBek mnpaAMmoxoxasmni, YenoBek HeaHAepTanbCKui, Yenosek
pa3ymHbId. Haxonku HMCKOMaeMbIX OCTAHKOB, BpPEeMs CYIIECTBOBaHUS, 00IaCTh

pacnpocTpaHeHusi, 00bEM rOJIOBHOT'O MO3Ta, 00pa3 )KU3HU, OPYAUS

2.6

3.1

Yenoeueckue packl. OCHOBHBIE OOJIBIINME pachl: €BpOINEOUaHas (eBpasuiickas),
HErpo-aBCTpaJIONIHAs (3xBaTOpHAJIbHASA), MOHTOJIOUHAS (a3uarcko-
amepukaHckast). UepTbl IpUCIOCOOIEHHOCTH MPEICTaBUTENIEH UeIOBEUYECKUX pac
K YCJIIOBHAM CYLICCTBOBAHMA. EI{I/IHCTBO YCJIOBCYCCKUX pac. KpI/ITI/IKa pacusma
OpraHusMsl U OKpYyKarolas cpeja

OKkonorust Kak Hayka. 3ajadyd M pasfeiibl 3KOJOTMU. MeTonbl 3KOJOTMYECKHX
UCCIIeIoBaHUN. DKoorndeckoe MupoBo33peHue. Cpepl 0OMTaHUS OPraHU3MOB:

BOAHAsA, HA3CMHO-BO3AyIIIHAsA, TIOYBCHHAs, BHYTPHOPraHU3MCHHAA

3.2

3.3

Okonoruueckue  ¢aktopsl. Knaccudukanms  skomoruyeckux — (pakTopos:
abuoTnyeckue, OMOTHYECKHUE M AaHTPONOIreHHblE. JIeHCTBUE HKOJIOIMYECKUX
(akTOpPOB Ha OpraHU3MBbI

Abuotnueckne (HakTophl: CBET, TeMIepaTypa, BIaKHOCTb. DOTONEPHOAM3M.
[IpucniocoOnenuss OpraHu3MoOB K  JIEHCTBUIO  aOMOTHYECKHX  (DaKTOPOB.

buonornueckue PUTMBI

3.4

3.5

buotnueckue dakropbl. Bumsl OHOTHYECKUX B3aUMOJCHCTBUIA: KOHKYpPEHIIHS,
XUIIHAYECTBO, TMApPa3WTH3M, MYTyalu3M, KOMMEHCAIN3M (HaxJECOHHYECTBO,
KBapTUPAHTCTBO), aMEHCAU3M, HEWTpanu3M. 3HadyeHHe  OHOTHYECKUX

B3aUMOACHCTBUM 1)1 CYHICCTBOBAHUA OPraHU3MOB B IIPUPOJHBIX COO6U_ICCTB8.X

OKOJIOTHYIECKHE XapaKTECPUCTHKHU MOMMYJIAINHA. OcHOBHBIE IIOKa3aTCiIn
nonyjindanuuu: 4YUCICHHOCTb, IINIOTHOCTH, POXIAAEMOCTb, CMCPTHOCTb, IIPUPOCT,

Murpanys. J[nHaMuKa 4UCIEHHOCTH NOMYISIUU U €€ peryJsanus

COO6H_I€CTBa 1 3KOJIOTMYCCKUEC CUCTCMbI

4.1

CoobmiecTBOo opranu3mMoB — OuoneHo3. CTpyKTypbl OHMOIICHO3a: BHJIOBasd,
MPOCTPAHCTBEHHAs, Tpoduyeckas (rumeBas). Buasl-momuHanTel. CBs3uM B

OnoleHo3e

4.2

Okojioruueckue cucteMbl  (3kocuctemsbl). [loHsatme 00 dKocucTeMe W




o6uoreoneHoze. DyYHKIIMOHATbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOIYIEHTHI,
KOHCYMEHTBI, peylleHThl. KpyroBopoT BelecTB 1 MOTOK SHEPTUU B SKOCHCTEME.
Tpoduueckue (muimieBble) YPOBHU SKOCUCTeMbl. I[luiieBble Lemu U CeTu.
OcCHOBHBIE TIOKa3aTeNH SKOCHCTEMBI: OHOMacca, MPOAYKLHUSA. IDKOJIOTUYECKHE
MUPAMUIBL:  MPOAYKIMH, YHCIEHHOCTH, Ouomaccel. CBOHCTBA 3KOCHUCTEM:

YCTOMYUBOCTh, CAMOPETYJIsIIus, pa3Butue. CyKkieccus

4.3

4.4

[TpupoaHbIe SKOCHCTEMBI. DKOCHCTEMBI 03€p M peK. JKOCHCTEMa XBOHHOTO HIIH
[IMPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOTECHHBIC HKOCHCTEMBI. ATpPOIKOCHCTEMBI. YpOo3KOoCHCTEMBI.
buonoruueckoe u X03s5HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.
buopasznoobpazue kak Qakrtop ycroWuumBocTH dKocucteM. CoxpaHeHHe

OHMOJIOrHMUYECKOro pa3Hoo0pasus Ha 3emiie

VYuenue B.U. Bepnaackoro o Ouocdepe. I'paHuipl, coctaB M CTpPyKTypa
o6uocdepnl. KuBoe BemectBo u ero ¢yHkiuu. OcoOeHHOCTH OUOChEphl Kak
r100aIbHOM JKOCUCTEMBI. Jl[MHAMHUYeCKOoe paBHOBecHE€ M oOpaTHas CBs3b B
o6uocdepe. KpyroBopoTel BemecTB M OMOr€OXMMHUYECKHE IUKIIBI IJIEMEHTOB

(yrnepona, azota). 30HaIbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIN

4.5

YenoBeuecTBO B Ouochepe 3eminn. AHTPOIOTEHHbIE M3MEHEHHs B Ouocdepe.
I'mobGanpHBIEe YKOIOTUYECKHE TTPOOIIEMBI.
OcHOBa panMOHAJIBHOTO  VYIPABICHHUS NPUPOJHBIMU pecypcaMu M UX

HCIIOJIb30BaHUC. I[OCTI/I)KCHI/ISI OHOJIOTHUH H OXpaHa IMMpUupoabl



YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* buonorus. 10 knacc. bazossiii yposens. [laceunuk B.B., Kamenckuit A.A., Py61ioB A.M. u
np.; [lon penakmueii [laceunnka B.B. Akunonepuoe o6mectBo «3narenbcTBo
«IIpocaernienue»

* buosorus. 11 xnacc. bazoBsrii ypoBenb. [laceunnk B.B., Kamenckuii A.A., PyorioB A.M. u
ap.; [Tox penakuwmeii [Taceunnka B.B. AkiimonepHoe o0miecTBo «M31aTeabCTBO
«ITpocBemenune»

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJIA
buonorus 10-11 k. [Toypounsie pazpadorku. B.B. [Taceunuk I'.I'. IlIBerioB T.M. Edumona

HUPPOBBIE OGPA3ZOBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHE

bubmuoreka I{OK https://mMonypoku.pd/
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