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IHOACHUTEJIBHAA 3AIIUCKA

[Tpu pa3zpaboTke mporpaMMbl MO OHOJIOTHH TEOPETUYECKYIO OCHOBY JUISI OMpPENETICHHsI MOAXO0I0B K
dbopmupoBaHHI0 conepxaHuA ydeOHoro mpeamera «buwomorus» cocTaBWIM:  KOHIETITyaJbHBIE
nonoxenus ®I'OC COO o B3auMo0OyCIOBICHHOCTH IieNieil, coaep)kaHus, pe3yibTaToB OOydeHHs U
TpeOOBaHMUH K YPOBHIO TOATOTOBKH BBHITYCKHUKOB, TOJOXKEHUS 00 OOMMX HEIsIX M NPUHIMIAX,
XapaKTEepU3YIOIINX COBPEMEHHOE COCTOSHHUE CHUCTEMBbl cpefHero obmiero oOpasoBanusi B Poccuiickoit
denepanum, a TakKe MOJOKEHHS O criennpuke OnoJoruu, e€ 3HaYeHUH B TIO3HAHUH KUBOW MPUPOIBI U
o0ecrieueHny CyIIEeCTBOBaHUSI dYenoBedyeckoro oobmiectBa. (CormacHO Ha3BaHHBIM — IMOJIOKEHUSM,
oIpeziesieHbl OCHOBHBIE (DYHKIIMM ITPOrPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMma mo Owuonoruu naéT MpEICTaBICHHE O LensX, o0 oOmeil crpaterud oOydeHHs,
BOCIIUTAaHUST M PA3BUTHA OOYyYarOmUXCs cpeincTBamu ydyeOHoro mpeamera «buomorus», ompenenser
00s13aTeNIbHOE MPEIMETHOE COJIep)KaHue, €ro CTPYKTypy, paclpeielieHHe IO paszlieiaM U TeMawm,
PEKOMEHIYEMYIO IOCJIEIOBATEILHOCTh M3y4eHUsl Y4eOHOro Marepuana ¢ y4ETOM MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKHM 00pa30BaTeIbHOrO MpOIecca, BO3PACTHBIX OCOOEHHOCTEH
00yJaromuxcsl.

B mporpamme mo Ouosioruu TakXKe YYUTHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yibTataM oOy4deHHsI B ()OPMHPOBAHUU OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATEIILHON  JESTeNbHOCTH/Y4eOHbIX JIEHCTBUN OOydYaloOmIMXCsl 10 OCBOCHHUIO COJAEP KaHUS
OMOJIOTHYECKOTO 00pa30BaHMUS.

B nporpamme mno Ouomormu (10-11 kmaccel, 0a30BbIii ypOBEHb) peaanu30BaH PUHIIMII
MIPEEMCTBEHHOCTH B M3yYEHUH OMOJIOTHH, OJlarogapst 4eMy B HEW MPOCMATPUBACTCS HANpPaBICHHOCTh Ha
pa3BUTHE 3HAHMI, CBSI3aHHBIX C (POPMUPOBAHUEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpPHEHTAIM JTIMYHOCTH, KOJOTHYECKOTO MBIIUICHUS, TPEACTABICHUH O 30pOBOM oOpas3e KM3HU U
OepeXHBIM OTHOILIIGHHEM K OKpyKawmeid mnpupogHoit cpene. [loatomy Hapsgy ¢ H3ydeHHEM
00IIeONOIOTUYECKIX TEOPUH, a TaK)Ke 3HAHWN O CTPOCHUU JKMBBIX CHCTEM Pa3HOTO paHra M CyIIHOCTH
OCHOBHBIX MPOTEKAIOIIMX B HHUX IMPOIECCOB B MporpaMMe IO OHOJOTUU YyIEJICHO BHUMAaHHE
HCII0JIb30BAHUIO MOJIYYEHHBIX 3HaHUN B MOBCEJHEBHOM U3HU JJISl PELICHUS NMPUKIAJAHBIX 33]1a4, B TOM
gucne:  NpodWIAKTHUKKA  HACIEACTBEHHBIX  3a0O0NieBaHUN  YeJNOBEKa,  MEIUKO-T€HETUYECKOTO
KOHCYJIbTUPOBAHMsI, OOOCHOBAaHHUS OJKOJOTMYECKH IIeJIECOO0PAa3HOTO TIOBEJACHHUS B OKPYXKaromei
MIPUPOIHON cpelie, aHANKu3a BIUSHUS X035 ICTBEHHON JEATEIbHOCTH YeJIOBeKa Ha COCTOSIHUE TMPUPOIHBIX
1 UCKYCCTBEHHBIX 3KOCHCTEM. Y CUJIEHUE BHUMAHUS K IPUKIIAIHON HAIIPaBIEHHOCTH y4eOHOr0 IpeaMeTa
«buonorus» MPOIUKTOBAHO HEOOXOAMMOCTBIO OOECIeUeHUs YCIOBHM I peHIeHHs OJHON U3
aKTyaJbHBIX 33/1a4 MIKOJIBHOTO OMOJIOTMYECKOro o0pa3oBaHus, KOTopas mpernonaraeT GOopMUpPOBaHUE y
oOyJarolmuxcsi CHOCOOHOCTH  aJanTUpPOBAThCS K  M3MEHEHUSM JTUHAMHYHO  Pa3BUBAIOIIErOCs
COBPEMEHHOI'0 MUpa.

buonorus Ha ypoBHe cpenHero odiero oopa3oBanus 3aHUMaeT BaxkHoe Mecto. OHa obecrieunBaeT
dbopMupoBaHre y 00ydarOIMUXCs MPEICTABICHUNA O HAyYHOW KapTHHE MUpA, paciupseT U oboOmiaet
3HaHUA O KMBOW MpUPOJE, €€ OTIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOW OpraHHU3allMi W 3BOJIOIUH,
cO3MaT YCIIOBUSL JUIsi: TO3HAHUS 3aKOHOB JKMBOM Tpuponbl, (opMupoBaHus (yHKIHOHATHHON
IPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M O€30MacHOTO 00pa3za >KU3HH, HKOJIOTMYECKOTO MBIILICHUS,
LIEHHOCTHOTO OTHOILIEHUS K KHUBOU MIPUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHne OUONIOTHSI UMEET TAKXKe IS PELICHUs] BOCIIUTATENbHBIX U Pa3BUBAIOLIUX 33]a4
cpemHero obmiero oOpa3oBaHUs, CONMANM3aNUU oOydarommxcs. M3ydenune Owonormm obecrieunBact
ycnoBus Uisi GOPMUPOBAHUS MHTEIUIEKTYATbHBIX, KOMMYHUKAIIMOHHBIX U MH()OPMALIMOHHBIX HABBIKOB,
ACTETUYECKON KyJIbTYpPBHI, CIIOCOOCTBYET MHTErPAlli OWOJIOTUYECKUX 3HAHWN C TPEICTABICHUSIMH W3
JOPYTUX y4eOHBIX MPEIMETOB, B YACTHOCTH, (U3UKH, XUMUU U Teorpaduu. Ha3zBaHHbIE MOJOXKEHUS O
IpelHa3HauYeHU y4eOHoro mnpenMera «buosorus» cOCTaBUIM OCHOBY JJIS ONPENEIICHUS MOAXO/I0B K
0TOOpY U CTPYKTYPUPOBAHHIO €TO COAEPIKAHMUS, IPEICTABICHHOIO B TPOrpaMMe Mo OUOJIOTHH.



OT160p conepkanus yueOHoro npeamera «buomnorus» Ha 6a30BOM YpPOBHE OCYILECTBIEH € MO3ULIUN
KYJIBTypOCOOOpPa3HOTO MOJX0/Aa, B COOTBETCTBUU C KOTOPBIM OOYUYaIOUIHECs JOJDKHBI OCBOUTH 3HAHHUS U
yYMEHHUsI, 3HaYUMble 75 (POPMHUpPOBaHUS OOIIEH KyJIbTypbl, OMNPEACNAIONINe aJeKBAaTHOE IOBEIACHHE
YeJI0BeKa B OKPYKAIOIIEeH MPUPOIHON cpesie, BOCTpEOOBaHHBIE B MOBCETHEBHON KU3HU U MPAKTUIECKON
nesitenbHocTH. Oco00oe MeCcTO B ATOM CHUCTEME 3HaHHM 3aHMMAIOT 3JIEMEHTHI COAEpKaHHs, KOTOpbIe
CIIy>)KaT OCHOBOHM A1 (hOpMHUpOBAHMS MPEACTABICHUN O COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHE
MUpa W IEHHOCTHBIX OPHEHTALUAX JIUYHOCTH, CIOCOOCTBYIOIIMX TyMaHH3aIUHd OHOJIIOTUYECKOTO
o0Opa3oBaHMUs.

CtpykTypHupoBaHHe coJiep>KaHusl yueOHOTro MaTepuaia B MPorpaMMe Mo OMOJIOTUU OCYIIECTBICHO C
y4€TOM TNPHOPHUTETHOTO 3HAYCHHS 3HAHWU 00 OTIMYMUTEIBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €&
YPOBHEBOU OpraHu3aliil U SBOJNIONUH. B COOTBETCTBUM C ATHM B CTPYKType y4yeOHOro mpeameTa
«buosnorusy BeIENEHbI CIEAYIOIINE COAEpKATEIbHbIE TUHUM: «buonorus kak Hayka. MeTo/ibl HAy4HOIr0
no3HaHus», «Kierka kak Owuonoruueckas cucrema», «OpraHu3sM Kak OHOJNOrMYEcKas CHCTEMay,
«Cucrema U MHOroo0Opasue OpPraHHYecKOro Mupa», «IBOJIOLUS KUBOM MPUPOIBD», «IKOCUCTEMBI U
MIPUCYIINE UM 3aKOHOMEPHOCTH.

Lenp n3ydenus: yaebnoro npeamera «bruonorus» Ha 6a30BOM YpOBHE — OBJIAJICHHE 00YyJaIOIIMMHUCS
3HAHUSAMHU O CTPYKTYPHO-(DYHKIIMOHATLHOM OpraHU3alluy >KUBBIX CUCTEM Pa3HOTO paHra u MpuoOpeTeHue
YMEHHUH UCTIONB30BaTh 3TH 3HAHUS JUISl TPAMOTHBIX JICHCTBUI B OTHOIIEHUH OOBEKTOB KUBOM MPUPOJIBI U
pelIeHUs Pa3IMYHbIX )XKU3HEHHBIX MPOOIIEM.

JlocTrxkeHue el u3ydeHus yaeOHoro npeamera «brosorus» Ha 6a30BoM ypoBHE 00ecrieunBacTCs
pelIeHreM CIEIYIOINX 3a4ay:

OCBOCHHE OOYYArOIIMMHUCS CHUCTEMbl 3HAaHUH O OMOJIOTHYECKHX TEOpHUSIX, YUYCHHSAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIIOTe3aX, MpaBUiaX, CIyXallUuX OCHOBOW s (pOpMHpPOBAHUS IMPEACTABICHUI O
€CTeCTBEHHO-HAyYHOW KapTHHE MHUpPA, O METOJaX HAy4YHOrO IMO3HAHMS, CTPOCHWH, MHOTO00pazuu M
O0COOCHHOCTSIX KMBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3alliH, BHIAAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopMupoBaHue 'y OOyYaromMXCs MO3HABATENbHBIX, HWHTEIUICKTYaJbHBIX M  TBOPYECKHX
CTIIOCOOHOCTEH B MpoIecce aHaau3a JAaHHBIX O MyTSX Pa3BUTUS B OMOJIOTHHM HAYYHBIX B3TJISIOB, UACH U
MOJIXOJIOB K M3YUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIuy;

CTaHOBJIEHHE Y OOy4arommxcst oOmel KyJabTypbl, (YHKIIMOHAIBHOW TI'PaMOTHOCTH, pa3BHTHE
YMEHHH OOBSICHATD U OILICHUBATh SIBJIICHUS OKPYXKAIOIIET0 MUPA KUBOM MPUPOABI HA OCHOBAaHUH 3HAHUH U
OTIBITA, TIOTYYEHHBIX MTPH U3YUYECHUH OMOJIOTHH;

dbopMupoBaHue y oOydyarolmUXCsi YMEHHHM WIUTIOCTPUPOBATH 3HAUCHUE OWOJIOTMYECKUX 3HAHUU B
[IPAKTUYECKON JESATENIbHOCTH YEJIOBEKA, pPa3BUTUU COBPEMEHHBIX MEAMIMHCKUX TEXHOJOTHH H
arpoOMOTEXHOJIOTHI;

BOCIIMTaHME YOEXKIEHHOCTH B BO3MOXKHOCTH IIO3HAHUS YEJIOBEKOM JKUBOM  IPUPOJIBL,
HE0OXOUMOCTH OEpeXHOT0 OTHOIICHUS K HeH, COOMIOJEHUS STUYECKUX HOPM MpU MPOBEACHHUU
OMOJIOTUYECKHUX HCCIIEJOBAHUM;

OCO3HaHHE I[EHHOCTH OMOJOTMYECKUX 3HAHWM ISl TIOBBIIICHUS] YPOBHSI 3KOJOTUYECKOU KYJIbTYPHI,
st GOPMHUPOBAHUS HAYIHOTO MUPOBO33PECHHUS;

MPUMEHEHHE MPUOOPETEHHBIX 3HAHUN M YMEHUN B MOBCEAHEBHOW >KU3HH IS OLIEHKH MOCIEACTBHIMA
CBOEH JIEATEIILHOCTH TI0 OTHOILICHHIO K OKPY)KAIOILIEH cpene, COOCTBEHHOMY 3/I0pOBBIO, 000OCHOBaHHE U
coOmroienne Mep podrtakTUKH 3a001€BaHU.

B cucreme cpennero obmero odpasoBanusi «bruonorusy, nlydaemas Ha 6a30BOM YpOBHE, SIBIISETCS
00s13aTebHBIM YU4eOHBIM MPEAMETOM, BXOSIIUM B COCTaB MPeAMETHOI obnactu «EcTecTBeHHO-HAYyUYHBIE
IIPEIMETHD.

Jnia n3yuenus 6uonoruu Ha 6a30BOM ypOBHE CpeHEro odmiero oopa3oBaHusi OTBOAUTCS 68 4acoB:
B 10 xacce — 34 yaca (1 gac B Hegeno), B 11 kiacce — 34 yaca (1 yac B Heeno).



COJEP/KAHUE OBYYEHUA

10 KJIACC

Tema 1. Buosorusi kak Hayka.

buonoruss kak Hayka. CBsa3p Ouonoruu ¢ OOIIECTBEHHBIMHM, TEXHHYECKMMU U JPYTHMMHU
€CTeCTBEHHBIMH HayKaMH, GHIIOCO(pUE, STUKOH, SCTETUKOMN 1 1TpaBoM. Posb 6ronoruu B popMUpOBaHUT
COBPEMEHHOM Hay4HOH KapTUHBI MUpa. CucTeMa OMOIOIMYECKUX HAYK.

Mertoapl TO3HAHHWS KHUBOW TPUPOAbI (HAOIIOAEHWE, SKCIEPUMEHT, OIMCaHHWe, H3MEpPEHHE,
KJaccu(uKanus, MOIEIMPOBAHUE, CTaTUCTHYECKas 00pabOTKa JAHHBIX).

JdemMoHcTpanum:

[Hoprpetsr: Y. Hapeun, I'. Menaens, H. K. Konbsuos, . Yorcon u ®@. Kpuk.

TaOmuis! u cxeMbl: «MeTo/ bl TO3HAHUS KUBON IPUPOIBD).

JlaGopaTopHble U NpaKTHYecKne padoThbi:

[Tpaktuyeckas padora Ne 1. «Vcnonp30BaHMe pa3ITUYHBIX METOJOB IPH W3YYEHUH OMOJIOTHYECKHX
OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3ALUSA.

XKusble cucrtemsl (6MocHCTEMBbl) Kak MpeaMeT u3ydeHus Ouonoruu. OTIUuUMe >KHUBBIX CHUCTEM OT
HEOpraHn4eckoi nmpuposl. CBOCTBa OMOCKCTEM M HX pa3HOOOpa3ue. Y POBHU OpraHU3aIli OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKaHEBBIA, OPraHU3MEHHBIN, IMOIMYJIALUOHHO-BUIOBOM, 3KOCHCTEMHBIN
(OmoreoneHOTHYECKHUH ), OMOCEPHBIN.

JdemoncTpamum:

TaOnuis! u cxeMbl: «OCHOBHbBIE IPU3HAKY JKU3HW», «Y POBHU OpraHU3aIMH )KUBOM IPUPOIBI».

O6opynoBanue: moaens Moiekynsl JJHK.

Tema 3. Xumuveckuii cocTaB U CTPOEHHE KJIETKH.

XVMMHYECKUI COCTaB KIIETKH. XMMUYECKUE JIEMEHTBI: MAaKPOIJIEMEHTBI, MUKPO3JIEMEHTHI. Bona u
MUHEpAJIbHbIE BELECTBA.

@OyHKIUY BOABI U MUHEPAJIbHBIX BellecTB B KieTke. [lonaepkanue ocMoTuueckoro GaiaHca.

benku. CoctaB m cTpoeHHe O€lIKOB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. He3zameHumble u
3aMEHUMbIE AaMUHOKMCIOTHI. AMHHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYphl OEIKOBOH MOJIEKYJIbI
(mepBuYHAsi, BTOpPHYHAs, TPETHYHAs M YETBEPTUYHAS CTPYKTypa). XWUMHUYECKHE CBOWMCTBA OCIKOB.
buonoruueckue GyHKIMN OETKOB.

®epmeHTHI — OnoJornueckue Karaau3atopbl. CTpoeHue GepMeHTa: aKTHBHBIM LIEHTp, cyOcTpaTHas
cneunpuynocts. Kopepmentsl. Butamunsl. OTiinuus (pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTOpPOB.

VYrineBoabl: MOHOCaxapu bl (TJIF0K03a, pud03a U JIe30KCHpr003a), JucaxapuInl (caxaposa, JaKTo3a)
U ToMcaxapuibl (Kpaxmall, IIMKOIeH, 1eUioi03a). buonornyeckue GyHKIMU YIiIeBOIOB.

Jlumuaer:  Tpurmunepunsl, ¢dochomunuabl, crepounsl. [uapoduinbHO-THAPOGHOOHBIE CBOWCTBA.
buonornyeckue ¢pyHkuuu iunuaoB. CpaBHEHHUE YIIIEBOIOB, OCJIKOB M JIUIHJIOB KAK HCTOYHUKOB SHEPIUH.

Hyxneunossie kucnotel: JIHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KHCIO0T. CTpoeHue
u ¢pyukuu JJHK. Crpoenune u ¢pynkiun PHK. Buast PHK. AT®: ctpoenue u GyHKIUH.

Huronoruss — Hayka o kjierke. Kierodnas Teopusi — mpuMep B3aUMOACHCTBUS UJeH U (HaKTOB B
HAy4YHOM II03HaHUU. MeTobl U3yueHus KIETKU.

Krnetka kak niesnoctHast sxuBast cucrema. O011ue npu3Haky KJIETOK: 3aMKHYyTasl Hapy>kHas MmeMOpaHa,
monekyisl JIHK kak renerndeckuii anmnapar, cucrema cuHTe3a Oelika.

Turb! KIETOK: dyKapHOTHUECKas: U pokapuoTudeckas. OcCOOEHHOCTH CTPOSHUS MPOKAPUOTUIECKON
kineTku. Kinerounas crenka Oakrepuil. CTpoeHME >YKapHOTHUECKOW KIeTKH. OCHOBHBIE OTIMYUS
PacTUTENLHOM, )KUBOTHOM 1 TPHOHON KIIETKH.

IToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIETOYHas CTEHKa, TIJIMKOKAIMKC, HUX (QyHKIUH.
[TnazmaTudeckass MmemOpaHa, e€ cBoicTBa U QpyHkuu. Llurorurazma u e€ opranouasl. OqHOMEMOpaHHBIC
opraouasl kiuerku: OIIC, ammapat ['ombmxu, nm3ocomsl. IloayaBTOHOMHBIE OPraHOMIABI KIJIETKH:
MUTOXOHAPHH, TuIacTUAbL. [Ipoucxoxaenne MUTOXOHAPUHA U tiactua. Buasl nactun. HememOpanHbie
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OpraHoufbl KJIETKH: PUOOCOMBI, KIIETOUHBIM IEHTpP, LEHTPUOIU, PECHUUYKH, >KTYTUKH. DYHKIHH
OpraHOMJIOB KJIETKU. BKiIroueHus.

SAnpo — perynaropHsblil neHTp kiaeTku. CTpoeHue sapa: saepHas 0007104YKa, KapruoriazmMa, XpoMaTHH,
SIIPBILIKO. XPOMOCOMBI.

TpancnopT BEIECTB B KIIETKE.

JdemMoHcTpanum:

[Toptpetsr: A. Jleenryk, P. I'yk, T. IlIBann, M. lllneiinen, P. Bupxos, Ix. Yorcon, ®@. Kpuk, M.
VYunkunc, P. ®panknun, K. M. bap.

Juarpammbl: «PacripefesieHne XMMHUYECKUX 3JEMEHTOB B HEKMBOW mpupoae», «Pacmnpenenenue
XUMHUYECKHX JIEMEHTOB B JKHBOU IIPUPOJIEY.

Tabmumer u cxemsbl: «[lepuoguueckas TabauIa XUMUYECKUX 3JIEMEHTOB», «CTpOEHUE MOJIEKYIIbI
BONbI», «buocuHTes Oenkay, «CtpoeHne Monekynbl Oenka», «Ctpoenue depmeHTa», «HyknenHosbie
kucinotel. JJHK», «Ctpoenune monekynsl AT®», «CTpoeHHe 3yKapuOTHYECKON KiIeTKw», «CTpoeHue
KUBOTHOM KIIETKM», «CTpOEHHE pPACTUTENbHOU KIETKW», «CTpoeHue MPOKapUOTHUECKON KIIETKUY,
«CTpoeHHUe s/1pa KIETKN», «Y TIeBOAbY, «JIunuasn.

O6opynoBaHue: CBETOBOH MHKPOCKOI, 000pyIOBaHHE JJIs MpOBeIeHUs HaOII0ACHUH, H3MEPEHHIA,
HKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX U OAaKTEPUATBHBIX KIETOK.

JlaGopaTopHble M PAKTHYECKHE PadOThI:

Jlaboparopnas pabora Ne 1. «M3ydyeHue KaTanUTUYECKOW aKTUBHOCTH ()EPMEHTOB (Ha MpUMEpe
amMuIIa3bl WIKM KaTajaasbl)».

Jlaboparopnas pabGora Ne 2. «/3yueHue CTpOeHHUS KJIETOK PAacTEHUi, )KHUBOTHBIX U OaKTepuil mMox
MHKPOCKOIIOM Ha F'OTOBBIX MUKPOIIPENIapaTax U UX OIMCAHUE.

Tema 4. ’KuznenesiTeJLHOCTh KJICTKH.

OOmeH BemiecTB, WM MeETa0OMU3M. ACCHUMHISIMS (TUIACTHYECKHH OOMEH) M IMCCUMMIISALIUS
(oHepreTuyeckuii 0OMEH) — JABE CTOPOHBI €AMHOIO IMpoiecca Meradoau3Ma. Poiab 3aKOHOB COXpaHEHUS
BELIECTB U SHEPIrUU B IOHUMaHUU MeTaboIu3Ma.

Tunsl oOMeHa BemlecTB: aBTOTpOGHBIN U rerepoTpodHbiil. Pons pepmeHTOB B 0OMeHEe BEleCTB U
IIPEBPALLICHUH SHEPTUU B KIIETKE.

®dorocunrte3. CBeroBas u TeMHOBas (a3bl Gorocunresa. Peakuuu dortocuntesza. IhdHekTUBHOCTH
¢dorocunTe3a. 3HaueHne GpoTocuHTE3a I KU3HU Ha 3emuie. BrnusHue ycnoBuil cpeasl Ha POTOCHHTE3 U
CHOCOOBI MOBBIIICHUS €r0 TPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHU.

XemocuHTe3. XeMOCHHTE3UpyoIue 0akTeprun. 3HaUCHHE XeMOCHHTE3a JIJIsl )KU3HU Ha 3eMie.

DHepreTuyeckuii oOMeH B KIeTKe. PaciieruieHne BemIeCTB, BBIIEICHHE W aKKyMYJIHUPOBaHUE
SHEPruM B KIIETKE. DTallbl 3HEpreTuyeckoro ooOMeHa. I'nmukonus. bpoxenue u ero Buasl. Kucinopoanoe
OKHUCJIGHHWEe, WU KJeToyHoe abixanue. OxucnurenbHoe ¢docopunupoBanue. IPPEKTUBHOCTD
HHEPreTUIEeCKOTO OOMEHA.

Peaknun matpuunoro cunrtesa. I'enermdeckas mHdopmarnusa u JIHK. Peanuzanus reHeTuueckoit
uHpopManuu B KieTke. ['eHeTnueckuii kog u ero cBorcTBa. TpaHckpurus — MaTpudsbiil cuate3 PHK.
Tpaucnsiius — Ouocunrte3 Oenka. Jrtanbl TpaHcaauuud. KogumpoBanue amuHokucinoT. Ponbs pubocom B
OouocuHTe3e OenKa.

Heknerounsie ¢opmbl xu3nu — Bupycsl. Vctopus otkpeitus BupycoB ([. M. MBaHoBCkuii).
OcoOeHHOCTH CTPOCHUS M KU3HEHHOTO IMKIIAa BUPYcoB. bakTepuodaru. bone3nn pactenwnii, )kKUBOTHBIX U
4eNoBeKa, BhI3bIBaeMble BUpycamu. Bupyc nummyHonedunura yenoseka (BUY) — Bo3dyaurens CIINda.
OOparHasi TpaHCKpHUIIIUS, peBepTaza W UHTErpasza. llpoduimakTika pacnpocTpaHEHHs BHPYCHBIX
3a005eBaHuU.

JdemMoHcTpanum:

[Toptpetsr: H. K. Konsuos, 1. . UBanoBckuii, K. A. Tumupsses.

Tabmumer 1 cxembl: «Tumbl mutasus», «MeTtadbomu3zm», «MUTOXOHIPHSY, «DHEPreTHUSCKUN
obMmeny, «Xmopormnacty, «Porocunte3», «Ctpoenne JTHK», «CTpoeHue u (yHKIIMOHUPOBAHUE TEHAY,



«Cunte3 Oenka», «'enetnueckuii koa», «Bupyce», «baktepuodarm», «CTpoeHue U KUZHEHHBIH UK
Bupyca CII1/Ia, 6axtepuodaray, «Pemmukamust JJHK».

ObopynoBanue: Moaenu-anmiaukanuu «Yasoenue JHK u Tpanckpunuus», «buocunres Oenkay,
«CTpoeHue KIeTKkn», Moaenb cTpykrypsl JJHK.

Tema S. PasMHoOKeHHe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KrneTounslii 1y, uiam )KU3HEHHbIN LUK KieTku. MaTepdasza u muto3. Ilponeccsl, nporekaromue B
untepdaze. Permnmukanus — peakuust matpuunoro cuntesza JJHK. Ctpoenune xpomocom. XpoMOCOMHBIM
Habop — KapuoTHIL. [IUIIOUIHBIN 1 TaIUIOMIHBIA XPOMOCOMHBIE HaOOPHI. XpoMaTuasl. Lluromornueckue
OCHOBBI Pa3MHOKEHUS U MHIUBUIyAIbHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenue kierku — Muto3. Craguu muto3a. [Iporecchl, mpoucxosiye Ha pa3HbIX CTaJusAX MUTO3A.
buonoruueckuii cMbic MUTO3A.

[Tporpammupyemasi rudesb KIETKH — arionTo3.

@DopMbl pa3MHOKEHHUS OPraHU3MOB: O€cIoNoe 1 MojaoBoe. Buabl 6ecrnonoro pa3MHOKEHUS: EJICHNE
HA/IBOE, TOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX, CHOPOOOpa3oBaHWE, BETETATHBHOE pPa3MHOMKEHHE.
HckyccTBeHHOE KJIOHMPOBAHUE OPraHU3MOB, €r0 3HAYEHUE ISl CEJIEKIUU.

[TosnoBoe pa3zMHOXKEHUE, €T0 OTJIMYUS OT OECIIONOTO.

Meiio3. Ctaguu menosa. [Iponeccsl, npoucxonsdiue Ha craauax Menosa. [loBenenne xpomocom B
Mmeno3se. KpoccuHrosep. bruosmornueckuil CMbICII M 3HAYEHHUE MEH03a.

I"amerorenes — mporecc 00pa3oBaHUsI MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BbIE jKee3bl: CEeMEHHUKH
u saudyHuku. OOpa3oBaHWE W pa3BUTHE IMOJIOBBIX KJIETOK — TaMmeT (CIepMaTo30ujl, SMUICKIETKa) —
criepMaToreHe3 u oBorene3. OCoOEHHOCTU CTPOCHHUSI ULIEKIETOK U criepMaTo30u10B. OII0J0TBOPEHHE.
[TapTenorenes.

NunuBuayanbHoe pa3Butue (OHTOreHe3). OMOpHOHaiIbHOE pa3BuTHE (dMOpUOreHe3). ITarlbl
SMOPHOHAIILHOTO PAa3BUTUSl Yy IIO3BOHOYHBIX JKMBOTHBIX: JPOOJICHHE, TacTPYJSLUs, OpraHOTeHE3.
[ToctomMOpuoHanbHOE  pa3BUTHE. TUNBI  MOCTAIMOPHUOHATIBLHOTO  Pa3BUTHS: MPSMOE, HENPSMOE
(mmanHOYHOE). Brimsinue cpenbl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOACTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaJUU PAa3BUTHSL.

JdemoncTpanum:

Tabmupr u  cxembl: «DopMbl pa3MHOXKEHUS OPraHu3MoOB», «J/IBOIiHOE OIJIOJOTBOpPEHHE Y
IBETKOBBIX pacTeHUil», «BereraruBHoe pa3MHOXKEHUE pacTeHMiD», «/leneHune KiIeTku OakTepuii»,
«CTpoeHHE TMOJOBBIX KJIETOK», «CTpoeHue Xpomocombly, «Knetounsrii mukmy, «Pemmukanus JTHK»,
«Muto3s», «Meito3y, «IIpssmoe u HenpsiMoe pa3BuTUE», «]'aMeToreHe3 y MIEKONHUTAININX U YEJIOBEKa,
«OCHOBHBIE CTAJ11 OHTOTEHE3a.

ObopynoBanue:  MUKpockom,  Mukpompenapatbl  «CrepMaTo30uIbl  MIIEKOMHUTAIOIIETOY,
«inexnerka miiekonuraromero», «KapuokuHe3 B KIIETKaX KOpEUIKa JyKa», MarHUTHas MOJEIIb-
anruikanus «Jlenenue knetku», moaens JJHK, monens meradasHoit XpoMOCOMBI.

JlaGopaTopHble M PAKTHYECKHE PadOThI:

Jlaboparopnas padota Ne 3. «Habmronenue MuTo3a B KiIeTKaX KOHYMKA KOpEIIKa JyKa Ha TOTOBBIX
MUKpOIpenaparax».

Jlaboparopnas padota Ne 4. «3yueHue cTpoeHHsI MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacsieqcTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[IpenMer u 3amauu reHeTuku. Mcropus pa3BuTHs TeHETUKH. Poib mUTONOrMM U SMOPUOIIOTHU B
CTaHOBJICHUM T'€HETUKH. Bkiiajg poccuiickux M 3apyOe€KHbIX YYEHBIX B pa3BUTUE I€HETHKU. MeTo[bl
TeHETUKH  (TUOPUIONOTUYECKUM, IUTOTCHETHUYECKUN, MOJIEKYJIsIpHO-TeHeTudeckuii). OCHOBHBIE
TEeHETUYECKUE NOHATHUSA. | eHeTuYecKash CUMBOJIMKA, UCIIONIb3yeMas B CXeMax CKPEIIMBaHUN.

3aKOHOMEPHOCTH HAacleAOBaHUS MPHU3HAKOB, ycTaHoBieHHble [. MengeneM. MoHorubpumaHoe
CKpeIllMBaHKE. 3aKOH €JMHO000pa3us ruOpuI0B NepBoro nokosieHus. [IpaBuino noMuHHpOBaHUS. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa uncrotel ramer. [lonHoe U HENMOIHOE JOMUHUPOBAHUE.



JlurubpuaHoe ckpemuBaHue. 3aKOH HE3aBUCHMOTO HacleNoBaHUs Mpu3HakoB. L{uTorenernueckue
OCHOBBI ~ JUTHOPUIHOTO  CKpEUIMBAaHWsA.  AHalM3Wpylomee  cKpemuBaHue.  Vcmonp3oBaHue
AHAJIM3UPYIOIIETO CKPEIIUBaHUS JIJIs ONpeIeJICHHs] TEHOTUIIA OCOOH.

CuemienHoe HacienoBaHue npusHakoB. Padbora T. Moprana no cuersieHHOMY HaclieIOBAHUIO TEHOB.
Hapyiienue cuenieHust reHOB B Pe3yJIbTaTe KPOCCUHIOBEpA.

XpoMOCOMHasl TEOpUs HACIEICTBEHHOCTH. | 'eHeTuYecKre KapThl.

I'enetnka mnona. XpoMOCOMHOE oOmpeneraeHue IMona. AYTOCOMbI M TIOJIOBBIE XPOMOCOMBI.
['oMorameTHbI€ U TreTeporaMeTHbIe Oprann3Mbl. HacnenoBanrue npu3sHaKoB, CLEIIICHHBIX C [TOJIOM.

N3meHunBOCTh. Buapl HM3MEHUMBOCTH: HEHACJEICTBEHHass M HacleJcTBeHHas. Ponb cpenbl B
HEHACJIEICTBEHHOU U3MEHYUBOCTH. XapakTepucTuka MOTU(UKAITTOHHON W3MEHYUBOCTH.
Bapuauvionnsli psin u BapuanuoHHass KpuBas. Hopma peakiuu npusHaka. KonaudecTBeHHbIE U
Ka4yeCTBEHHBIE PU3HAKU M X HOpMa peakiuu. CBoicTBa MOIU(PUKAITMOHHON H3MEHYMBOCTH.

HacnencrBenHnasi, nin reHOTUNMYECKasi, U3MEHUYNBOCTh. KOMOMHATHBHAS M3MEHUMBOCTH. Meio3 u
MOJIOBOM  MpoOIlecC — OCHOBA KOMOMHATHBHOM W3MEHYMBOCTH. MyTalMOHHAasT HW3MEHYHUBOCTb.
Knaccudukanus wmyTanuii: TEeHHblE, XPOMOCOMHBIE, Te€HOMHbIE. YacToTa W MPHUYMHBI MYyTaIUil.
MyrareHHsle (akTopbl. 3aKOH TOMOJOTMYECKMX ps0B B HacileACTBEHHOW u3MmeHuuBoctu H. U.
Basuiiosa.

BHesiepHast HacI€1CTBEHHOCTh U U3MEHUUBOCTbD.

I'enetuka uemoBeka. Kapuotun uenoBexka. OCHOBHbIE METOAbl T€HETHUKH  YEJOBEKa:
TCHEAIOTUYECKHA, OJIM3HENOBBIH, MUTOICHETHYECKUH, OMOXMMUYECKUH, MOJEKYISIPHO-TCHETUYECKHN.
CoBpeMEHHOE OIpeaeeHNe IeHOTUNA: MOJHOT€HOMHOE CEKBEHHPOBAaHUE, T'€HOTUIIMPOBAaHUE, B TOM
yucie ¢ nomoinsto [11[P-ananuza. HacnenctBennsie 3a001eBaHus YeI0BEKa: reHHbIE 00JIe3HU, O0IE3HU C
HACJIEICTBEHHOM MPeApacnoioKeHHOCThIO, XPOMOCOMHBIE Oone3Hu. ComaTuueckue W TeHepaTUBHBIC
myTtarui. CTBOJIOBBIE KJIETKH. [IpuHIMIIBI 310poBOro 0o0pas3a XKHU3HH, JHATHOCTHKH, MPOPUIAKTUKA U
JICYCHUs TeHEeTHYeCKuX Ooe3Hel. MeauKo-reHeTUYeCKoe KOHCYIbTHPOBaHUE. 3HAYCHHE MEIUIIUMHCKON
TEHETHUKH B NPEAOTBPAILIEHUH U JIECYEHUH T€HETUYECKUX 3a00JIeBaHUN Yel0BEKa.

JdemoncTpanum:

[Toprpetsr: I'. Menaens, T. Mopran, I'. ne ®pu3s, C. C. Uersepukos, H. B. Tumodees-Pecosckmii, H.
N. BaBuiios.

Tabmuipl u cxembl: «MOHOTHOPHUIHOE CKPELIMBAHUE U €r0 LIUTONEHETHYECKas OCHOBa», «3aKOH
paciieryieHuss M ero IUTOreHeTHYecKas OCHOBa», «3aKOH YHCTOTHI ramer», «Jlurubpuanoe
CKpelrBaHuey, «L{utomornyeckue OCHOBbI AUTHOPUIHOTO CKpeluBaHus», «Meio3y, «BzaumoneiicTeue
aJUIETIbHBIX T€HOB», «l €HeTHuYecKHe KapThl PACTEHMI, KMBOTHBIX M 4elloOBeKa», «l'eHeTuka mosay,
«3aKOHOMEpPHOCTH HACJIEOBaHMs, CLEIUIEHHOrOo ¢ mnojiom», «KapuoTumnbsl denoBeka U >KMBOTHBIX»,
«Buapl u3meHunBocTH», «MoauduKalMoHHas HW3MEHUYUBOCTHY, «HacnenoBanue pesyc-gakropay,
«I['eHernka rpynn KpoBu», «MyTallMOHHAsE ©3MEHYUBOCTBY.

ObopynoBanue: MoJlelH-anuinkamun  «MoHoruopuaHoe CKpELIMBAHUEY, «Henonnoe
IOMUHHpOBaHueY, «Jurubpunnoe ckpemBanue», «llepekpécT XpomMocoM», MHKPOCKON U
Mukpornpenapar «J{po3oduia» (Hopma, myTanuu (HOpMbI KPbLILEB U OKpPacKu Tena), repdapuit «l"opox
ITIOCEBHOMN.

JlaGopaTopHble U NpaKTH4YecKue padoThbi:

Jlaboparoprass pabora Ne 5. «l3ydeHue pe3yslbTaTOB MOHOTHOPUIHOTO ¥ JUTHOPHUIHOTO
CKpEIIMBAaHUA Y IPO30(HIIBI HA TOTOBBIX MUKpPOIpEiapaTaxy.

Jlaboparoprass pabora Ne 6. «l3ydyeHne MOAM(PUKANMOHHOW HW3MEHUYUBOCTH, ITOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaGopatopnast padota Ne 7. « AHanmu3 MyTaIuii y Ipo30QHiIsl Ha TOTOBBIX MUKPOIIpENapaTaxy.

[Tpaktuueckas pabora Ne 2. «CocTaBiieHre U aHATTU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.



Cenexuus Kak HayKa M Ipolecc. 3apoXkIeHue celeKuuu u nomectukanus. Yuenne H. M. BaBunosa
O IEHTpax TMPOUCXOXKIEHUS W MHOTrooOpasusi KyJIbTYPHBIX pacTeHui. LIeHTpel mpoMCcXoxaeHus
JOMalIHUX XUBOTHBIX. COpT, IOpOJa, IITAMM.

CoBpeMeHHbIE METO/IbI celeKUMU. MaccoBblii M1 HHAUBUAYAIbHBIA OTOOPHI B CEIEKLUUN PACTEHUH U
KHUBOTHBIX. OlleHKa 3KcTephepa. BIM3KOpOACTBEHHOE CKpelMBaHWE — MHOpUAMHT. YucTas JIUHHUA.
CkpeuuBanue 4ucTbix JuHUM. ['erepo3uc, mnm rubpuanas cuina. HepoicTBeHHOE CKpellMBaHUE —
ayropuaunr. OtpanéHHas rulOpuausamus U e€ ycrnexu. VCKyCCTBEHHBIM MyTareHe3 M IOJIy4eHue
ITOJIMIUIONOB. JJOCTH>KEHUS CEJIEKIIUN PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak OTpaciab NPOU3BOACTBA. ['€HHas HMHXKeHepusa. OTambl  CO3AAHMS
pexomOuHanTHOUW JIHK m TpaHcreHHpix opranm3moB. Kierounas mmxeHepusi. KierouHsie KynbTypHI.
MuKpoKIOHaIbHOE pa3MHO)KEHHE pacTeHM. Knonuposanue BBICOKOITPOJYKTUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJIOTHUYECKHE U 3THYecKue mnpodiembl. MO — reHetuuecku
MOJU(UIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:

[Hoptpetsr: H. Y. BaBuinos, U. B. Muuypus, I'. JI. Kapneuenko, M. @. IBaHOB.

Tabmuipl u cxempl: KapTa «LIeHTpbI MPOUCXOXKIAEHHUSI U MHOT0OOOpa3usi KyJIbTYPHBIX pPacTEHUII»,
«IToponpl AOMamIHUX >KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHuil», «OtnanéHHas ruGpuau3aius,
«Pabotel akagemuka M. @®. MBanoBay, «llomummmougus», «OO0BEKTH OHOTEXHOIOTHN», «KieTodHble
KYJIbTYpPBI U KJIOHUPOBaHUE», «KOHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

OO6opynoBanue: MYJSDKU IUIOIOB M KOPHEIUTIONOB TUKUX ()OPM M KYJIBTYpPHBIX COPTOB PACTEHHIA,
rep6apuii «CesbCKOX03HCTBEHHbBIE PACTEHUSD.

JlaGopaTopHble M NPAKTHYECKUE PadOThI:

Okckypeusi «OCHOBHBIE METOABI W JIOCTMDKEHHUS] CENEKIUMU PpPacTeHUH U IKUBOTHBIX (Ha
CENIEKIIMOHHYIO CTAaHIIUIO, MJIEMEHHYIO (hepMy, COPTOUCTIBITATEIbHBIN YIaCTOK, B TETUTMYHOE XO3SHUCTBO,
71a00paTOPHIO arpOYHUBEPCUTETA MIIM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. DBosnroHOHHAS OHOJIOTHS.

[IpennochlIku BO3HUKHOBEHUS HBOJIOLHMOHHONW TEOpPHH. DBOIIOLMOHHAS TEOpUS U €€ MecTo B
Ouosiornu. BriusiHIE YBOIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUHU U JPYTUX HAYK.

CeugnerenbctBa 3Bomonuu. IlaneoHTosnornyeckue: MOCIEAOBATELHOCTh IOSBIEHUS BHUJOB B
MAJICOHTOJIOTUYECKOM JIETONNCH, Tiepexonubie Gpopmel. bruoreorpaduueckue: cxoncTBo u pazianuue dpayH
1 (GJI0p MaTepUKOB U OCTPOBOB.

OMOpUOIOrMYEcKHe: CXOACTBA W pa3jiuyusi SMOPHUOHOB PAa3sHBIX BHJIOB I[O3BOHOYHBIX.
CpaBHUTENBbHO-aHATOMUYECKUE: TOMOJIOTUYHbIC, aHAJOTHYHbIE, PYJUMEHTApHbIE OpPraHbl, ATaBU3MBI.
MounekynsipHO-OMOXUMUYECKUE:  CXOJCTBO  MEXAaHHW3MOB  HACJEACTBEHHOCTM U OCHOBHBIX
MeTa0O0JIMYECKUX ITyTeH Y BCEX OPraHU3MOB.

OpomonnonHas teopus Y. [lapsuna. [Ipennocsiiku BOSHUKHOBEHUS TapBUHU3MA. J[BIKYILIME CHJIIBI
3BOJIOLMM BUAOB 10 JlapBUHY (M30BITOYHOE pPa3sMHOXKEHHE MPU OrPaHMYCHHOCTH PECYpCOB,
HeoIpeae€HHast U3MEHYHBOCTh, OOpH0a 3a CyIIECTBOBAHUE, ECTECTBEHHBIN 0TOOD).

Cunternyeckas Teopust 3Bosroruu (CTI) u e€ 0OCHOBHBIE OJIOKEHHUS.

Muxkposomtonus. [Tonynsnus kak equHULA BUIA U 3BOJIOLUY.

JBwxyue cuibl  (akTopbl) HBOJIOLNMM BHJIOB B npupoie. MyTalMoOHHBIA @porecc Hu
KOMOWHATHBHAS U3MEHUYMBOCTD. [lOMy IsIIOHHBIE BOHBI U Apeiid reHoB. M30samust 1 MUTpanusl.

EcrecTBeHHbII 0TOOp — Hanpasisiomuil Gaxkrop 3Boaonuu. @OpMbl €CTECTBEHHOT0 0TOOpA.

[TprucnocoOIeHHOCTh OPraHU3MOB KaK pe3yibTaT dBoionuu. [lpumepsl mnpucrnocobneHuid y
OpraHu3MoB. ApoMop(03bl U HAHOAANTALNH.

Bun u Bunoo6pazoBanue. Kputepun Buga. OcHoBHBIE (POPMBI BUI000pa30BaHUs: Teorpauueckoe,
HKOJIOTUYECKOE.



Makpospomtoniust.  Dopmbel  3BodrONMM:  (QUIETHYECKas,  JUBEPreHTHas, KOHBEpPIEeHTHas,
napaiensHas. HeoOpatumMocTh 3BOMIONNN.

[IpoucxoxaeHue OT HECNEUHUAIU3UPOBAHHBIX Ipenkos. [Iporpeccupyromas crenuanu3anus.
AnanTtuBHas paguanus.

JdemoncTpanum:

[Moprpersr: K. JIunneit, XK. b. Jlamapk, Y. {apBun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, O.
Mromnep, A. H. Cesepiios.

Tabmumpl u cxembl: «Pa3BUTHE OpraHmdyeckoro Mupa Ha 3emiie», «3apOAbIlId I103BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «@Popmbl 00pbObl 3a cyliecTBoBaHME», «EcTecTBeHHBIH 0TOOPY,
«MHoroobOpasue  copToB  pacTeHHid», «MHorooOpasue mOpPOJ  JKUBOTHBIX»,  «llomymsumy,
«MyTalMoHHas M3MEHYHMBOCTHY, «Apomopdoss», «Mauoamanranuu», «OOmas aereHepanusy,
«IBmwxymue cuiel sBomonuny», «Kapra-cxema mapmpyra myremectsuss Y. [lapsunay, «bopnba 3a
cymectBoBaHue», «lIpucnocobieHHocTh  opraHu3moBy», «leorpaduyeckoe  BuI000pa3oBaHUEY,
«DKOJIOTHYECKOE BUA000PA30BAHHUEY.

OO6opynoBaHMe: KOJUIEKIUS HACEKOMBIX C pa3jIMYHBIMU THIIAMU OKpPAcKH, HA0Op IUIONOB M CEMSH,
kosutekuust «lIpuMepsl 3alUTHBIX MPUCIOCOOIEHUM y JKUBOTHBIX», MOJeNb «OCHOBHbBIE HAIpPaBJICHUS
IBOJIIOLIUI», 00BEMHAsE MOJieNb «CTpOEHUE TOJIOBHOI'O MO3Ta MO3BOHOYHBIX).

buoreorpaguueckas kapra Mupa, Komuiekuus «®opMbl COXPAaHHOCTH HCKOIIAEMBIX JKUBOTHBIX U
pacTeHuit», Mozenp anmumkanus —«llepekpéct Xxpomocom», BiaxHble npenapartsl «Pa3Butue
Hacekomoroy, «Pa3Butue narymku», Mmukponpenapar «/po3zogpuna» (Hopma, Myrauuu (GopMbl KpbUIbEB
Y OKpPacKH Teja).

JlaGopaTopHble M NPAKTHYECKUE PadOThI:

JlaGopatopnas pabora Ne 1. «CpaBHeHHE BUA0B 110 MOP(OIOTHYECKOMY KPUTEPHUION.

Jlaboparoprast pabora Ne 2. «Onucanwe TPHUCIIOCOOJICHHOCTH OpraHW3Ma U €€ OTHOCHTEIHHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHe KM3HU Ha 3emJie.

JloHay4HbIE NPEACTABICHUS O 3apO’KICHUU KNU3HU. HayuHble runores3sbl BOSHUKHOBEHUS JKM3HU HA
3emiie: abuoreHes M mancnepMusi. XUMUYECKast SBOTIONNsSA. AOMOTEHHBIN CHHTE3 OPraHMYECKHX BEIIECTB
U3 HEOPraHMYEeCKUX. DKCIEPUMEHTAIbHOE MTOATBEP)KICHUE XUMHUUECKOHN 3Boronnn. HavanpHble 3Tarsl
Oouonornueckoit sBomonnu. [unoreza PHK-mmpa. ®opmmpoBanne MeMOpaHHBIX CTPYKTYyp U
BO3HHUKHOBEHUE NPpOTOKJIETKH. [lepBbie kierkun m ux sBomtonusa. PopMHUpOBaHHE OCHOBHBIX IPYIII
KUBBIX OPIraHU3MOB.

Pa3Butne xu3Hu Ha 3emie 1o 3paM u nepuogam. Karapxei. Apxelickas U MPOTEPO30MCKasL APBI.
[Tameo3olickass 2pa W €€ TepUOIBl: KEMOPHICKHIA, OpPIOBUKCKUH, CHIYPHUICKHHA, IE€BOHCKHIA,
KaMEHHOYTOJIbHbIN, TEPMCKH.

Me3o30iickas 3pa 1 €€ epuoabl: TPHACOBBIN, FOPCKUM, MEJIIOBOM.

KaiiHo301iCcKas 3pa 1 €€ epuobl: 1aJeOreHOBbIN, HEOT€HOBBINA, aHTPOIIOT€HOBBI.

XapakTepucTuka KiIuMara M TEoJIOTMYecKux ImpoueccoB. (OCHOBHBIE ATambl  3BOJIIOLUU
PacTUTENILHOTO U KUBOTHOTO Mupa. ApoMop¢o3bl y pacTeHuUil W kKUBOTHBIX. [losiBIeHue, pacuser u
BbIMHPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHMYECKOr0O MHMpa Kak OTpaKeHUE 3BONIOLUMH. OCHOBHBIE CUCTEMATHUYECKHE IPYIIIIbI
OpPraHHU3MOB.

OBonronus 4eyloBeKa. AHTPOIOJIOTHA Kak HaykKa. Pa3BuUTHE NPENCTaBICHUH O IPOUCXOXKICHUU
yenoBeka. MeTobl HM3ydeHus aHTpororeHe3a. CXoAcTBa M pa3jinyMsl 4YEJNOBEKAa U JKUBOTHBIX.
CucremaT4ecKoe NOJI0KEHUE YEI0BEKa.

JBuwxymue cuibl (pakTopbl) aHTpornorenesa. HacneacTBeHHass M3MEHUYMBOCTh U €CTECTBEHHBIM
oT60p. Ob1IeCTBEHHBINH 00pa3 KU3HU, U3TOTOBICHUE OPYIUI TPy, MBIIIICHUE, PEYb.

OcCHOBHbBIE CTaJUU M BETBHU HBOJIIOLIMM YEJIOBEKA: aBCTpaJoNUTekH, UenoBek ymenbil, Yenmosek
npsamoxonauuii, Yenosek Heanxaepranbckuil, YenoBek pasyMHbI. Haxoakum HCKONAeMBIX OCTAaTKOB,
BpeMs CyIIECTBOBaHMsI, 001aCTh pacpoCTpaHeHus, 00BEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYAHSL.
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UYenoBeueckne pacbl. OCHOBHBIE OOJbIIME pachl: €BporeouaHas (eBpa3uiickas), Herpo-
ABCTPAJIOUTHAS (axBaToOpHUaNbHAs), MOHTOJIOWIHAs (a3uarcko-aMepUKaHCKas). UYepTsl
MIPUCTIIOCOOJICHHOCTH TPEJCTaBUTENeH YeIOBEUEeCKHX pPac K YCIOBUSAM CYIIECTBOBaHUS. EIWHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemoncTpanum:

[Moptpetsr: @. Pean, JI. Ilactep, A. U. Onapun, C. Mumep, I'. FOpu, Y. JlapBus.

Tabmumpr u cxembl: «Bo3HukHOBeHHe CONMHEUHOH cHCTeMbl», «Pa3BUTHE OPraHUYECKOrO0 MHPay,
«PacturenbHast knerka», «KuBotHas kietka», «lIpokapumornyeckas kierka», «CoBpeMeHHas CHUCTEMa
OpraHMYecKoro Mupa», «CpaBHEHHE AaHATOMHYECKHX 4YepT CTPOCHHUS YeIOBEKAa U YeIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa NAJCOHTOJOTHUECKUX HAXOAOK MPEIKOB COBPEMEHHOTO 4YeJIOBEKay,
«peneitmue moany», «/Ipesuue moany», «llepBbie coBpeMeHHBIE TIOAN», «YeT0BeuecKrue pach.

Ob6opynoBanue: Mymspku «lIporcxoxaeHue denoBeka» (OIOCTHI aBCTPAJOMUTEKa, MUTEKAHTPOTIIA,
HeaH/IepTaliblia, KPOMAaHbOHIIA), CJICTIKH WU U300pakeHUsl KaMEHHBIX OpYIUi EpPBOOBITHOTO YelIOBEKa
(xkamMHH-YOMIIEPHI, pyOmIa, ckpebiia), reOXpOHOJIOTHYECKass Tabauma, KoJuieKus «PopMbl COXpaHHOCTH
MCKOMAEeMbIX KUBOTHBIX M PACTCHUI».

JlaGopaTopHble M IPAKTHYECKHE PadOThI:

[IpakTuueckass padora Ne 1. «M3yueHue HMCKOMAeMbIX OCTATKOB PACTEHM M >KMBOTHBIX B
KOJUIEKLIMSIX).

OKCcKypcusi «OBONIOLMS  OpPraHUYecKoro wmupa Ha 3emie» (B €CTeCTBEHHO-HAayYHBIM WK
KpaeBeIueCKHil My3eil).

Tema 3. Oprann3msl 4 OKpy:KaOIAas cpeaa.

DKoJorus Kak Hayka. 3ajayd M pasfenbl 3KoJoruu. MeTonbl 3KOJOTMYECKHX HCCIIEJOBAHUMN.
DKOJOTHYEeCKOe MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

Cpensl 0OMTaHUsT OPraHU3MOB: BOAHAS, HA36MHO-BO3TyIITHAS, IOYBEHHAS, BHYTPUOPTaHU3MEHHAs.

Okonoruueckne  ¢akropel. Krnaccudukamus — skomorumueckux — (akTopoB:  aOWOTHUYECKHUE,
OMOTHYECKHE U aHTPOIIOTeHHBIE. J[eHCTBIE SKOJIIOTHIECKUX (PAKTOPOB HA OPTaHU3MBI.

AOGuotuueckue (akTophl: CBET, TeMIleparypa, BiaxHocTb. Dotomepuomusm. IIpucnocobnenus
OpPTraHU3MOB K JEHCTBUIO0 aONOTHYECKNX (PaKTOPOB. BHOIOTHUECKUE PUTMEI.

buotnueckue ¢akropsl. Buasl OMOTHUECKMX B3aMMOJCHCTBUI: KOHKYPEHIIMS, XHUIIHHYECTBO,
cumbuo3 u ero ¢Gopmel. IlapasuTusm, Koomepauus, MyTyaJn3M, KOMMEHCATU3M (KBapTHUPAHCTBO,
HaxJIEOHMYECTBO). AMEHCaau3M, HEUTpalu3M. 3HaueHHe OWOTHYECKHX B3aUMOJCHCTBUN Ui
CYIIECTBOBAHHS OPTaHU3MOB B IPHPOTHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKHU MOMyisiiuu. OCHOBHbBIE IMOKa3aTedd MOMYJISIUN: YUCIEHHOCTD,
IJIOTHOCTb, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpaLius. JIMHAMMKA YMCIEHHOCTU MOMYJISIUN U €€
perysius.

JdemMoHcTpanum:

IToptpetsl: A. I'ymOonbar, K. @. Pynse, O. I'ekkens.

Tabmuuer m cxemsl: kapra «lIpupomnbie 30HBI 3emun», «Cpeabl OOWTaHHS OPTAHU3MOBY,
«Dotonepuoguzmy», «llomynsauuny», «3aKOHOMEPHOCTH POCTa YHCIEHHOCTH MOMYISALUUA HHPY30pHH-
Ty(enbkny, «[lumesbie memnm.

JlaGopaTopHble U NpaKTH4YecKue padoThbi:

Jlaboparoprass pabora Ne 3. «Mopdonorudyeckine OCOOCHHOCTH PACTCHHA W3 PAa3HBIX MECT
OOUTaHU.

JlaGopatopnast pabota Ne 4. «BiusiHre CBETa HA POCT M Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTuueckas pabora Ne 2. «[loacd€r MIO0THOCTH MOMYJISILIUI Pa3HbIX BUIOB PACTCHUID.

Tema 4. Coo01iecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBo opranu3moB — OwuoneHo3. CTpyKTypbsl OHOIEHO3a: BHUIOBasi, MPOCTPAHCTBEHHAs,
Tpodudeckas (numieBas). Bunbl-noMmuHanTel. CBs3M B OHOIIEHO3E.

Dkosnoruueckue cuctembl (9kocuctemsbl). [lomsitue 00 dKocuctemMe U OHMOTEOICHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTbl 3KOCHCTEMBI: MPOAYLIEHTbI, KOHCYMEHThI, peayleHTsl. Kpyrosopor
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BELIECTB M INOTOK SHEPruu B skocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU IKOCHCTEMBI. [luieBbie
nenu u cetd. OCHOBHBIE MOKA3aTeIN SKOCHUCTEMBL: OMoMacca, MPOIYKIHs. DKOJIOTHYECKHE IMUPAMHUIBL:
MPOJYKIINH, YUCIEHHOCTH, Onomacchl. CBOICTBA SKOCUCTEM: YCTOWYMBOCTD, CAMOPETYIISLINS, Pa3BUTHE.
Cyxkueccus.

[IpuponHble  3KOCUCTEMBL. DKOCHUCTEMBI 03€p H  peK. ODKOCHCTeMa XBOWHOIO  WJIH
LIMPOKOJIMCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE  SKOCUCTEMBI.  ATPOIKOCHUCTEMBI.  YpOo3KkocucTeMbl.  buonoruueckoe
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak (¢akrop ycToWuuBocTH SKocucteM. CoxpaHeHHe OHOJIOTHYECKOTrO
pa3zHooOpa3us Ha 3emire.

Yuenne B. U. Bepnanckoro o Ouocdepe. I'panuriel, coctaB u cTpykTypa Ouocdepsl. Kusoe
BemiecTBO u ero ¢yHkiuu. OcoOeHHOCcTH Omocdepbl Kak TI00aIBHON SKOCHCTEMEI. J[MHaMHUYecKoe
paBHOBecHEe U 00paTHasl CBsA3b B Onocdepe.

KpyroBopoThl BemecTs U OMOreOXMMHUYECKUE IUKIIBI AIEMEHTOB (yriepojaa, a3oTa). 30HAILHOCTh
6uocdepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoedectBo B Oumocdepe 3emnn. AHTponoreHHble H3MEHEHUs B Ouocdepe. [modambHbIC
HKOJIOTHYECKUE TTPOOIIEMBI.

CocymectBoBanue mpupoasl U dyenoBeuecTBa. CoxpaHeHue OHOpPa3HOOOpa3usi KaKk OCHOBA
ycroiunBocTH Ouocdepsl. OCHOBa pPalMOHAIBHOTO YHPABICHUS MNPUPOAHBIMH pecypcamMu M HUX
UCIO0JIb30BaHue. JloCcTHKEeHUsI OMOJIOTHH U OXpaHa MPUPOIbI.

JdemoncTpamum:

[Toprpersr: A. [Ix. Tencinu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumer u cxemsl: «llumessle nenu», «buomeHo3: coctaB U CTpyKTypa», «lIpupogHbie
coobmiectBay, «Llenn nmuTanus», «JKonoruyeckas nupamuaa», «buocdepa u yemoBek», «IKocucTemMa
IIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTeMa XBOWHOro Jecay, «buoneHno3 Bogoéma», «ATpOLEHO3Y,
«IIpuMepHBIE aHTPOIIOI€HHBIE BO3JECUCTBUSA Ha NPUPOAY», «BakHelIMe HCTOYHUKHM 3arps3HEHUs
BO3/lyXa U TPYHTOBBIX BOI», «[louBa — BakHelas coctaBisomas ouocheps», «DakTopsl Jerpagaiuu
nouBy», «llapaukoBeiii 3¢ ¢dexT», «DaKTopbl pPagUOAKTUBHOTO 3arps3HeHHs Ouocdepsr», «OOmas
CTpyKTypa Ouocdepbl», «PacmpocTpaHeHue >Xu3Hu B Ouocdepe», «O30HOBBI 3KpaH OHochepb»,
«KpyroBopot yraepona B 6uochepe», «kKpyroBopor azora B mpupoae».

ObopynoBanue: Monenb-anmiukanus «Tunuunele OuoneHo3bl», repbapuii «PacturenbHbie
cooOmiecTBay, Koywekiuu «buoneHos», «BpenuTenu BaKHEHIINX CENbCKOXO3SHCTBEHHBIX KYIbTYDPY,
repOapuu M KOJUICKIIMM PACTEHUN W KUBOTHBIX, MPUHAIEKAIINE K PA3HBIM SKOJIOTHUECKUM TpyIIam
omHoro Buga, Kpacnas kuura Poccuiickoit @enepanum, n300pakeHNs OXpaHIEMBbIX BUIOB PAaCTCHUHN U
KUBOTHBIX.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMTPOI'PAMMBI 110 BUOJIOTHHA HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

Cornacao ®I'OC COO, ycraHaBIuBaIOTCS TPeOOBaHUS K pe3yJabTaTaM OCBOSHHS O0y4arolIMMHCS
IPOrpaMM CPEIHEro oo1ero 00pa3oBaHus: ITMYHOCTHBIM, METAPEAMETHBIM U IIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTtpykType NTUYHOCTHBIX pe3yJbTaTOB OCBOCHHS MpenMera «buoorus» BBIIETICHBI CIEAYIONINE
COCTaBJISIFOLIME: OCO3HAHNUE OOYYArOIIMMUCA POCCHUMCKONW TPayKIAHCKOM MACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BHUTHIO, CAMOCTOSITEILHOCTA M CAMOOTIPEICIICHNI0, HATMYNE MOTHUBAIIMU K 00YUCHUIO OMOJIOTHH,
[[eJICHANIPaBICHHOE PAa3BUTUE BHYTPEHHUX YOEKIEHHI JIMYHOCTH HAa OCHOBE KIIIOUEBHIX IIEHHOCTEH U
HUCTOPUYCCKUX TPATUINA PA3BUTHUS OMOJIIOTUIESCKOTO 3HAHUS, TOTOBHOCTHh U CIIOCOOHOCTH O0yYaIONTUXCS
PYKOBOJICTBOBaTbCS B CBOEU JAEATEIBHOCTH II€EHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, IPUCYILIUMHU
CUCTeME OHOJIOTUYECKOTr0 O00pa3oBaHUs, HAJIWYNE HSKOJOTHYECKOTO IPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTD KU3HEHHBIC IIJIAHBI.

JlnuHOCTHBIE pe3yNbTaThl OCBOCHUS MpeameTa «buosorus» MOCTUTarOTCs B €IUHCTBE Y4eOHOU U
BOCIIUTATEIbHON AESITEIBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCUNCKUMU COLIMOKYJIbTYPHBIMH,
HUCTOPUYCCKUMH ¥ JIYXOBHO-HPAaBCTBCHHBIMH IIEHHOCTSMH, MPHHITHIMH B OOINECTBE MpaBUIAMH H
HOpPMaMH TOBEACHUS U CIIOCOOCTBYIOT MpOIlecCaM CaMONO3HAHMs, CAMOBOCIHUTAHUS U CaMOpPa3BUTHS,
pa3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTHU3MA, YBAXKEHUS K 3aKOHY M TMPaBOIMOPSIKY,
YeNOBEKY Tpy/la U CTaplIeMy OKOJIEHHUIO, B3AUMHOTO YBaXXEHHS, OEPEKHOTO OTHOLIEHUS K KYJIbTYPHOMY
HacjleAul0 M TPAaJULMsIM MHOTIOHAIMOHAIBHOTO Hapoaa Poccuiickorn ®enepanuu, npupone H
OKpY’Karolleu cpene.

JIudHOCTHBIE pe3yJabTaThl OCBOCHHS Yy4eOHOro mnpeamera «bUOJIOTHS» JOMKHBI OTPa)XaTh
TOTOBHOCTb U CLIOCOOHOCTH 00YyYaIOLIMXcs PYKOBOACTBOBATHCS C(POPMHUPOBAHHON BHYTPEHHEH MO3UIIHEH
JUYHOCTH,  CHUCTEMON  IICHHOCTHBIX  OpPHEHTAllU{, TIO3UTUBHBIX  BHYTPEHHUX  YOCKICHUH,
COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IEHHOCTSAM POCCHUHCKOrO OOIIEeCTBa, PACIIUPEHHE KUZHEHHOTO
OMbITa W ONBITA JEATETLHOCTH B IPOILIECCE peaTU3alMi OCHOBHBIX HAMPABJICHUN BOCIHUTATEIBHOU
NEeSATEIbHOCTH, B TOM YUCIIE B YAaCTHU:

1) rpamaaHCKOTr0 BOCIMTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKON MO3ULKUK OOydarolmerocss Kak aKTUBHOTO U OTBETCTBEHHOT'O
qJIeHa POCCHICKOTO OO0IIEeCTBa; OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U O0S3aHHOCTEH, YBAKCHHE
3aKOHA W MPaBOMOPSAKA; TOTOBHOCTh K COBMECTHOW TBOPYECKOW AESITETLHOCTU MPU CO3AaHUU YYEOHBIX
MIPOEKTOB, PEIICHUH Y4COHBIX M IMO3HABATEIBHBIX 33/1a4, BBHIITOJIHCHUU OMOJIOTHYECKUX IKCIICPUMEHTOB;
CIOCOOHOCTH OMpPEENsATh COOCTBEHHYIO MO3UIIMIO0 MO OTHOLICHHUIO K SIBICHUSM COBPEMEHHOW KU3HU U
OOBSCHATH €€, YyMEHHE YYHMTBIBAaTH B CBOHMX JICWCTBHUAX HEOOXOJAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH C pa3sHbIMU YOEXKIEHUSMHU, KYJIbTYpHBIMU IICHHOCTSMH M COLIMAJIbHBIM
MOJIOKEHWEM; TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHEHUSI Y4EOHBIX,
[M03HABATEJIbHBIX M UCCIEAOBATENIBCKUX 33/1a4, YBAXKUTEIBHOIO OTHOLIEHHUS K MHEHHIO ONIIOHEHTOB MpPH
OOCY)KJICHUH CIIOPHBIX BOIPOCOB OHMOJOTHYECKOTO COJCPKAHHS, TOTOBHOCTh K TYMAaHUTAPHOU W
BOJIOHTEPCKOM JNEATEIBLHOCTH;

2) N1aTPMOTHYECKOT0 BOCIIMTAHMS:

c(OPMUPOBAHHOCTH POCCUICKON TpakJaHCKON MACHTUYHOCTH, MATPUOTH3MA, YBAXKEHUS K CBOEMY
HapOJy, YyBCTBA OTBETCTBEHHOCTH Nepe POMHON, rOpAOCTH 3a CBOM Kpaii, CBOXO PoJMHYy, CBOU A3BIK U
KYJbTYpYy, MPOILIOE U HACTOSIIEe MHOTOHAIMOHAIBHOIO Haponaa Poccuu; 1IEeHHOCTHOE OTHOIIEHHE K
MPUPOTHOMY HACJEAMIO M MaMSITHUKAM MPHUPOJIBI, AOCTKeHUsM Poccuu B Hayke, UCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSIX, TPYJIe; CIOCOOHOCTh OIEHUBATh BKJIAJl POCCHMCKUX YUYEHBIX B CTAHOBIIEHHWE M Pa3BUTHUE
OWOJIOTHH, TIOHMMAaHUWs 3HAYCHHUS OWOJOTHMHM B TO3HAHWM 3aKOHOB MPHPOJBI, B JKU3HH YEJIOBEKA H
COBpEMEHHOro 00IIecTBa; HjeiHas yO0ekIEHHOCTb, TOTOBHOCTh K CIy)KeHHMIO M 3ammure OredecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;
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3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHE JYXOBHBIX LIEHHOCTEH POCCUHCKOrO Hapoaa; c(HOpMHUPOBAHHOCTh HPABCTBEHHOI'O
CO3HaHMsI, 3TUYECKOTO IOBEJACHUS; CIHOCOOHOCTh OILIEHWBATh CUTYallMI0 M TPUHUMATh OCO3HAHHBIE
pelieHusi, OpUCHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH; OCO3HAHKE JINYHOTO BKJIA/ia B
MIOCTPOCHHUE YCTOWYUBOTO OYIYIIEro; OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSIM, CO3/IaHUIO0 CEMbH
Ha OCHOBE OCO3HAHHOT'O MPHUHATHS NEHHOCTEW CEMEMHON KU3HU B COOTBETCTBUU C TPAAUIUSMHU HAPOJIOB
Poccuu;

4) 3cTeTHYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIFOUasi 3CTETUKY ObITa, HAYYHOT'O U TEXHHUYECKOTO TBOPUYECTBA,
criopTa, TpyJa, OOIIEeCTBEHHBIX OTHOIICHHI; TOHUMAHUE YMOIIMOHAIBHOTO BO3ICHCTBUS )KUBOK TIPUPO/IBI
1 €€ LIEeHHOCTH; TOTOBHOCTh K CAMOBBIPQXXEHHUIO B PA3HbIX BUAAX HUCKYCCTBA, CTPEMJICHUE MPOSBIATH
KauyecTBa TBOPUYECKON JTMYHOCTH;

5) ¢u3uyeckoro BOCHUTAHUS, (OPMUPOBAHUS KYJIbTYPbl 3A0POBbSI M 3MOIHOHAJIBHOIO
os1aromosy4ms:

MOHMMAaHWE W peaju3alusi 3J0pOBOro W 0Oe30macHOro obOpas3a >KuU3HU (370pOBOE MHUTAHHE,
COONIFOZICHHE THTMEHUYECKMX TPAaBHJI W HOPM, COAJaHCUPOBAHHBIM PEKUM 3aHATHH M OTABIXA,
perynsipHasi ¢puznyecKas aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOILIEHUS K
COOCTBEHHOMY  (DM3UYECKOMY U  IICHXMYECKOMY 3J0POBBIO; IMOHUMAaHUE I[EHHOCTH IPaBHUII
WHIUBUAYAIbHOTO U KOJUIEKTUBHOTO O€30MacHOTO MOBEACHUS B CUTYAIHSIX, YTPOKAIOIINX 310POBBIO U
KU3HH JIIOJCH; OCO3HAHWE IMOCJICACTBUI W HENPUATUS BPEAHBIX MPHUBBIUEK (YIMOTPEOJICHUS aJKOTOJS,
HApPKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHMSA:

TOTOBHOCTh K TPYyIy, OCO3HAaHHE IIEHHOCTH MAacTepCTBa, TPYI0Jt00He; FOTOBHOCTh K AKTUBHOM
JCSATCILHOCTH TEXHOJOTHYECKOW U CONMAIBHOW HANpPaBIIEHHOCTH, CIOCOOHOCTh WHUITMHPOBATH,
IUIAHUPOBATh U CaMOCTOSTENBHO BBINOJHATH TAaKyl0 JESATENbHOCTh, MHTEPEC K pa3iM4HbIM cdepam
npodecCHOHATLHON JTeATeIhbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyaymied mpodeccuu u
pealln30BbIBaTh COOCTBEHHBIE XU3HEHHBIC IUIAHBI, TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO U
camM000pa30BaHUIO HA TIPOTSHKCHUH BCEH KU3HU;

7) 3K0JIOTHYECKOT0 BOCIIMTAHUS:

9KOJIOTUYECKU 1EIeCO00pa3HOE OTHOIIEHUE K MPUPOJIC KaK UCTOUHUKY KU3HU Ha 3emiie, OCHOBE €&
CYLIECTBOBAHMSI; MOBBIIICHUE YPOBHS DKOJIOTUYECKOW KYIbTYphI: MPUOOPETEHUE OIbITa TIAHUPOBAHUS
MOCTYIIKOB U OLIEHKH WX BO3MOKHBIX TOCIEICTBUN JIJISi OKPYXKAIOIIEH Cpeibl; OCO3HAHHUE TJI00ATIBHOTO
XapakTepa SKOJOTHYECKHUX MPoOIeM U MyTel MX pelIeHHs; CIOCOOHOCTh MCIOIb30BaTh MPUOOpPETaeMble
MpU M3YYEHUU OWOJIOTMU 3HAHUS W YMEHHUSI NPH PEIICHWU MPOOJieM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOAONONIB30BaHNEM (COOJIOCHHE MpPaBUIl MOBEACHUS B MPUPOJE, HAMPABICHHBIX HA COXpaHEHHE
paBHOBECHS B DKOCHCTEMAax, OXPaHy BHUIOB, SKOCHUCTEM, OMOCQEpbl); aKTUBHOE HENPHUATHE JCHCTBUH,
MPUHOCSAIINX Bpe OKpYXKarolled NPUpOIHONW cpelne, yMEHHE MPOrHO3UPOBATh HEOIArompusTHbIC
9KOJIOTUYECKUE TOCJIECTBUS MPEATPUHUMAEMBIX JCUCTBUN M MPEAOTBpAIaTh UX; HAJTUYHE PA3BUTOTrO
9KOJIOTUYECKOI'O  MBILUIEHUS, SKOJOTMYECKOM KyJbTYpbl, ONBITA JAESITEIBHOCTU 3KOJOTMYECKOU
HaIpaBJIEHHOCTH, YMEHHsS PYKOBOJCTBOBAThCSI HMMH B II03HABATEIbHOM, KOMMYHHKATUBHOW W
COLIMAIIBHOW MpPAKTUKE, TOTOBHOCTHM K YYacTUIO B IIPAKTUYECKON JAESATEIBHOCTH 3KOJOTHYECKOH
HaIpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKU
1 OOILIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JMAJIOre KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MecTa B TIOJUKYJITYPHOM MHUPE; COBEPIICHCTBOBAHMUE SI3BIKOBOM W UYMTATENbCKOM KYJIBTYpPhl Kak
CpeICTBa B3aUMOJICUCTBUS MEX]y JIOJbMHU M MO3HAHUS MHpPA; MOHUMAaHUE Clielu(UKH OMOJIOTHUU Kak
HayKW, OCO3HaHWA €€ poid B (OPMUPOBAHHH PAIMOHATHLHOTO HAYYHOT'O MBIIUICHUS, CO3JaHHUH
L[EJIOCTHOTO TPEICTaBICHHs 00 OKPY)KAroIIeM MUPE KaK O €UHCTBE MPUPOIbI, YEIOBEKa U 00IECTBa, B
MMO3HAHUM TPUPOTHBIX 3aKOHOMEPHOCTEH M PEIICHHH MPOOJIeM COXpPaHEHHs MPUPOJHOTO PABHOBECHS,
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yOe:KIEHHOCTh B 3HAUMMOCTH OMOJIOTUM Il COBPEMEHHON IIMBUIN3ALMK: 00ECIeYeHHsI HOBOI'O YPOBHS
pa3BUTHS MEAMIMHBI, CO3/IaHUE IEPCHEKTUBHBIX OMOTEXHOJIOTHM, CIOCOOHBIX pEIIaTh PECYpPCHBIE
poOJeMbl Pa3BUTHS YEJIOBEUECTBA, MTOMCKA MyTel BBIX0JA U3 INIOOANBHBIX HKOJOTHUECKUX MpodsieM U
obecriedeHHs TepexoAa K YCTOWYHMBOMY pPa3BUTHIO, PAUMOHAIBHOMY HCIIOJIB30BAHUIO TPHPOTHBIX
pecypcoB U (OPMHMPOBAHUIO HOBBIX CTaHJAPTOB JKU3HHU; 3aUHTEPECOBAHHOCTh B IOJYYEHUHU
OMOJIOTUYECKUX 3HAHWW B IENSAX TOBBIIICHUS OOILICH KyIbTyphl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH,
KaK COCTAaBHOW 4YacTH (DPyHKIMOHAJIBHOW I'paMOTHOCTH oOydarouuxcsi, GopMupyemMol Nnpu H3y4EeHUHU
OMOJIOTMY; TIOHMMAaHHWE CYIIHOCTH METOJIOB TMO3HAHWS, HCIOJB3yeMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HMCIOJIb30BaTh MOJIy4yaeMble 3HAHUA JUIS aHaIu3a U OOBACHEHMs SBICHUN OKPY)KaIOILIEro
MHUpa ¥ TMPOUCXOAANINX B HEM H3MEHEHHH, YMEHHE JejaTb OOOCHOBAHHBIC 3aKIIOYCHHS HAa OCHOBE
Hay4HbIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LIEJIbI0 MOJYYEHHs JOCTOBEPHBIX BBIBOJIOB; CIOCOOHOCTh
CaMOCTOSITENIbHO MCIO0JIb30BaTh OMOJIOTMYECKUE 3HAHMSI JJIs pELIeHUs IPOOJIEM B pealIbHbIX KU3HEHHBIX
CUTyalUsX; OCO3HAHUE IICHHOCTHM HAYYHOW JESATEIBHOCTH, T'OTOBHOCTb OCYILIECTBIISTH NPOCKTHYIO H
WCCIIEIOBATENLCKYIO JICATENBHOCTh HMHIMBHUIYaJbHO M B TPYIIE, TOTOBHOCTb M CIIOCOOHOCTH K
HEeNpepbIBHOMY 00pa30BaHUI0O U €aMOOOPa30BaHUIO, K AKTUBHOMY IIOJIyY€HUIO HOBBIX 3HaHUI IO
OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSIMHU.

METAINPEJMETHBIE PE3YJIbTATDBI

MertanpeameTHble pe3ylbTaThl OCBOCHUS y4eOHOro mpeamera «buonorus» BKIIOYAIOT: 3HAUUMBIE
it GOPMHUPOBAHUS  MHPOBO33PCHUS  OOYYAOIMIMXCS  MEKIUCHUIUIMHAPHBIC  (MEXKIPEIMETHBIC)
oOlIeHAy4YHbIE MOHATHS, OTPaKAOIIUE LEIOCTHOCTh HAYYHON KApTUHBI MHpa U CIEeUU(PUKYy METOI0B
MO3HAHUS, MCIOIB3yeMBIX B €CTECTBEHHBIX HayKaxX (BEIICCTBO, DHEPIHs, SIBICHUE, MPOIECC, CUCTEMA,
HAy4YHBI (PaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSs, HCCIEIOBaHME, HAOIIOJIEHUE,
U3MEpEHUe, OKCIEPUMEHT U JpPYrux), YHUBEpCalbHbIC Y4cOHbIC JeicTBHS (ITO3HABATEIBHEIE,
KOMMYHHKATHUBHBIC, PETYISTUBHBIE), oOecneunBaromue GopmMupoBaHue (pyHKIMOHAIBHONH TPAMOTHOCTH
U COIHMAIILHOW KOMIIETCHIIUU OOYyYaIOIUXCs, CIIOCOOHOCTh OOYYAIOIIMXCS HWCIOJIB30BaTh OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS U YHUBEpCAIbHbIE y4yeOHbIE JIEHCTBUS B
ITI03HABATEJILHOW U COLIMAIIbHON ITPAKTHKE.

MertanpeamMeTHble pe3ylbTaThl OCBOEHUS MPOTpaMMbl CPEIHEro 0OIero oOpa3oBaHUs JIOJKHBI
OTpaXkaTh:

OBiajeHne YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JIOTHYECKHUE e CTBUS:

CaMOCTOSITENLHO (POPMYIMPOBATEH U AKTYAITH3UPOBATH MTPOOIIEMY, pacCMaTpUBaATh €€ BCECTOPOHHE;

WCIOJIb30BaTh IPU OCBOCHUW 3HAHWW MPUEMBI JIOTUYSCKOTO MBIIUICHUS (aHAM3a, CHHTE3a,
CpaBHEHUs, KiIacCH(pHUKAIMK, 0000IIEeHHs), pACKPBIBATh CMBICI OMOJIOTMYECKUX TOHITHH (BBIICIATH MX
XapaKTepHbIC IPU3HAKHY, YCTAHABIMBATH CBSI3U C IPYTUMHU ITOHSATHSIMHU );

OTpEENATh LU JCSATeNbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPUU HMX TOCTHIKEHHUS, COOTHOCUTH
PE3YIBTATHI ISATSIBHOCTH C ITOCTABIICHHBIMHE LIEIISIMHU;

UCIOJIb30BaTh OMOJIOTMYECKHUE MOHATHS ISl 00bsICHEHUS (DAKTOB U SIBJICHUI KUBOI MPUPOIBL;

CTPOUTH JIOTHYECKHE paCCYyXJCHUS (WHIYKTUBHBIC, JCIyKTUBHBIC, 10 AQHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH M TPOTHUBOPEYMS B pPACCMATPUBACMbBIX SBICHHUSIX, (OPMYIHpPOBATH BBIBOJABI H
3aKJTFOUCHUS;

MPUMEHSTh CXEMHO-MO/IETIbHBIE CPEICTBA JIJISl IPEJICTABICHUS CYIIECTBEHHBIX CBSI3€H U OTHOLICHHIMA
B U3yYaeMbIX OHMOJIOTHMYECKHX OOBEKTaX, a TaKXKe IPOTUBOPEUUN pA3HOTO pOJa, BBIABICHHBIX B
pa3IMYHbIX HH(HOPMAIIMOHHBIX HCTOUHUKAX;

pa3pabarbiBaTh IUTAH PEIICHHS] TPOOJIEMbI C yYETOM aHaJM3a UMEIONIMXCS MATePHAIBHBIX H
HeMaTepuaIbHBIX PECypCOB;

BHOCHUTH KOPPEKTUBBI B JICATEIHHOCTh, OIICHUBATh COOTBETCTBUE PE3yJbTATOB IICIISIM, OIICHUBATH
PUCKHU TOCTIEACTBUM NEATENbHOCTH;
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KOOpIUHUPOBATh U  BBIIOJNHATH pabOTy B  YCIOBUSIX  PEATbHOr0, BUPTYAIbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 0a30BbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BIIQJIETh HAaBBIKAMU  y4eOHO-HCCIIEOBATENIbCKOM U  MPOEKTHOM JIeATENbHOCTH, HAaBBIKAMU
paspernieHus npodaeM, ClIoCOOHOCTHIO U TOTOBHOCTBIO K CAaMOCTOSITEIIbHOMY TIOMCKY METOIOB PEHICHUS
MPAKTUYECKHX 3aJ1a4, TPUMEHEHHUIO Pa3IMUHBIX METOJIOB MO3HAHUS;

WCIOJIb30BATh PA3IMYHbIC BUIBI JCATCILHOCTH I10 MTOJIyYCHUIO HOBOTO 3HAHUS, €T0 HHTEPIPETAIIH,
MpeoOpa3oBaHUI0 M MPUMEHEHUIO B Y4E€OHBIX CHUTyalMsX, B TOM YHCIE NPU CO3JAaHUM YYEOHBIX H
COLMAJILHBIX MPOCKTOB;

dbopMUpOBaTh HAyYHBI THI MBIIUICHUS, BJIaJE€Th HAYYHOM TEPMUHOJOTHEH, KIIOYEBBIMU
MOHATHSIMH M METOJIaMU;

CTaBUTHh U (POPMYIUPOBATH COOCTBEHHBIEC 33/1a4l B 00Pa30BATENBHON NIEATEIHHOCTH U KU3HEHHBIX
CUTYaIusX,

BBISIBJISITh MPUYMHHO-CIICJICTBEHHBIC CBS3M U AKTyalM3HpPOBaTh 3a7ady, BBIABUIATh THIOTE3y €€
pEIICHUs, HAaXOJIUTh apTyYMEHTBI JUJIS JIOKA3aTelIbCTBA CBOMX YTBEPXKICHHUH, 3amaBaTh MapameTphl U
KPUTEPUU PELLICHUS;

aHAJIM3MPOBATh TIOMYYCHHBIC B XOJI€ PEIICHUS 3aJa4dl pPe3yIbTaThl, KPUTHUYECKHA OICHUBATH HX
JOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSIX;

JlaBaTh OIEHKY HOBBIM CHTYAIUsM, OIIECHUBATH IPUOOPETEHHBIN OIIBIT,

OCYIIECTBIISITh  IIEJICHANPABICHHBIA TMOUCK TIEpeHOoca CpPEeICTB M CHOCOOOB JEWCTBUA B
podecCHOHATBHYIO CPey;

YMETb NIEPEHOCUTH 3HAHUS B TO3HABATEIbHYIO U MPAKTUYECKYIO 00IaCTH )KU3HEACATEIbHOCTH;

YMETh HHTETPHUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJIEU, MpeJiaraTh OPUTMHAIBHBIE MOAXOAbI M PEIICHUs, CTaBUTh MPOOJIEMbI U
3aJauu, TOMYCKAIOIINeE allbTepHATHBHBIC PEIICHHUS.

3) pa6ora ¢ unopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHUKAX HWHQOpPMAIMH (TEKCTe y4eOHOro MOCOoOWs, HayIHO-
MOMYJISIPHOM TUTepaType, OMOIOTUYECKUX CIOBApSIX U CIPAaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHATM3UPOBATh MH(YOPMAIMIO PA3IMYHBIX BUAOB W (OPM TPEICTABIICHUS, KPUTHICCKH
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTE;

(bopMyIHpOBAThH 3aNPOCH] U PUMEHSTH Pa3IMYHBIE METOJBI IIPHU TIOUCKE U 0TOOpE OMOIOTUYECKOM
uH(popMaluy, HeOOXOAUMOM /ISl BBIMOTHEHHS YUeOHBIX 3a71a4;

npuoOpeTaTh  OMBIT  WCIOJB30BAaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIB30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAJIbHYIO (OPMY IpEACTaBICHUS OMOJOTHUECKOW WH(pOpMauu
(cxeMbl, rpaduKy, TUarpaMMbl, TaOIUII, PUCYHKU U IPYTO€);

WCIIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEICTBA MPHU padoTe ¢ OMOJIOrmYecKor WH(GOpMAaIHen:
MPUMEHITh XUMUYECKHe, (pU3ndeckre U MaTeMaTHUeCKUe 3HaKU M CUMBOJIBI, (OpMYIibl, a00peBUatypy,
HOMEHKJIATYpY, UCIIOJIB30BATh M MPE0OPa30BBIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIIATHOCTH;

BIIa/IETh HABBIKAMHU PACIO3HABaHUS M 3alUThl MHGOpMauu, HHOOPMALMOHHONW OE30MaCHOCTH
JMYHOCTH.

OBiajeHne YHMBEPCAJIbHBIMH KOMMYHHMKATUBHBIMHM 1€ CTBUSIMU:

1) oOmenue:

OCYIIECTBIISITh KOMMYHHKAllMd BO Bcex cdepax >KHU3HH, aKTUBHO YYacTBOBATh B JUAJIOTE HIIU
IMCKYCCHH TIO0 CYIIECTBY OOCYXIaeMOW TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKA3bIBATH CYKICHUS
OTHOCHUTENILHO BBINOJIHEHUS MPEAiaraéMoil 3aaun, yYuThIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3HUIIHIMA
JPYTUX YIACTHUKOB JIUAJIOTA WU IUCKYCCHUH);
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pacrno3HaBaTh HeBepOaldbHBIE CpEICTBAa OOIIEHHUS, MOHMUMATh 3HAUYCHHE COIMAIBHBIX 3HAKOB,
MPEANOCHUIOK BO3HUKHOBEHHUS KOHQUIMKTHBIX CHUTyallMil, YMEThb CMAr4aTh KOH(MJIUKTBI U BECTU
MIEPErOBOPBHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOAMHU OOILIEHUS U B3aUMOJEUCTBUS, MOHUMAaThb HAMEPEHHUs JPYrux
JIOJIEH, MPOSIBIIATH YBAXKUTEIHLHOE OTHOIICHHE K COOECETHUKY M B KOppEeKTHOU (opme hopmynnpoBaTh
CBOM BO3PaXKECHMUS;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOUKY 3PEHUSI C UCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecTHas1 1eATeJIbHOCTD:

MOHUMATh W HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW M MHAWBHUIYalbHON paOOTHI MIPHU pELICHUH
OMoJIOTHYecKOil  mpoOIeMbl, OOOCHOBBIBATH HEOOXOJUMOCTH TNPUMEHEHHUS TPYNIOBBIX  (opM
B3aMMO/ICHCTBUS MPU PEeLICHUH yueOHO 3a1a4u;

BBIOMPAaTh TEMAaTHKy M METOABl COBMECTHBIX JEHCTBHHA C Yy4€TOM OOIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJI0TO 4JIEHA KOJUIEKTUBA;

MIPUHUMATDH LEIH COBMECTHOW AESITEIbHOCTH, OPIraHU30BbIBATh U KOOPAWHUPOBATH AEUCTBUS 0 €€
JOCTH)KEHHMIO: COCTaBIIATh IUIAaH JCHCTBUN, paclpenensiaTb pojaud € YYETOM MHEHUM YYaCTHHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOM palboTHI,

OLICHMBATh KA4yeCTBO CBOETr0 BKJAJa W KaXKJIOr0 y4aCTHMKAa KOMaHIbl B OOIIMI pe3ynbTar Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

npeasiaraTb HOBBIE IPOEKTHI, OLEHUBATh WAEH C TMO3UIMUU HOBU3HBL, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYNMOCTH;

OCYUIECTBJISITh IMO3UTHBHOE CTPATErMYECKOE IOBEJICHHE B PA3JIMYHBIX CHUTYalUsX, HPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBITh HHUIIUATHBHBIM.

OBjaieHHe YHUBEPCAJIbHBIMY PeryJsiTHBHBIMHU ACHCTBUAMM:

1) camoopranuszaumus:

UCIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS JJIs BBISBICHUS MPOOJIEM M UX PEUICHHS B JKU3HEHHBIX W
Y4eOHBIX CUTYaIHsIX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHH 11€JIeBbIe U CMBICTIOBBIE YCTAHOBKU B CBOUX JICHCTBUSIX
Y TIOCTYTIKAaX 10 OTHOILIEHUIO K KUBOU MPUPOJE, CBOEMY 3/I0POBBIO U 30POBBIO OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYLIECTBIIATH MO3HABATENIbHYIO JEATEIbHOCTh, BBIABIATH MPOOJIEMBI, CTABUTHh U
(dbopMynHpoBaTh COOCTBEHHBIC 3aa4l B 00Pa30BATENBHON JESITEILHOCTH U )KU3HEHHBIX CUTYAIUX;

CaMOCTOSITENIbHO COCTaBISTh IUIAH pEUICHUS NpoOsieMbl C Y4ETOM HMMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIOYTCHUH;

JaBaTh OLEHKY HOBBIM CUTYalIHsIM;

paciupsaTh paMKH1 yueOHOTro NMpeAMeTa Ha OCHOBE JINYHBIX NPEANIOYTEHU;

JIeNlaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;

OLIEHHUBATh IPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMUPOBAHUIO M MPOSBICHUIO MIMPOKOW APYAMIIMH B Pa3HbIX 00JACTIX 3HAHMIA,
MTOCTOSTHHO TMOBBIMIATH CBOW 00pa30BaTEIIbHBIN U KYJIbTYPHBIH YPOBCHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYal[UsIM, BHOCUTb KOPPEKTHUBBI B AESATEIbHOCTD, OLIEHUBATh COOTBETCTBHE
pEe3yIbTATOB LIENISIM;

BJIa/ICTh HAaBBIKAMU I[103HABATEIbHOM pPEQIIEKCUM KaK OCO3HAHMS COBEPIIAEMBIX JCHCTBUI U
MBICITUTENIBHBIX TPOIECCOB, MX PE3yJIbTaTOB U OCHOBAHHM, HCMIOJb30BaTh MPHUEMBI pedIeKCUU Ui
OLIEHKH CUTYalllH, BEIOOPA BEPHOT'O PEIICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTUX IIPU aHAIMU3E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHsiTHe ce0s U APYrHUX:

MPUHUMATH ce0s, TOHUMAsi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHAIU3€E PE3yIbTAaTOB ACSITEIbHOCTH;

IIPU3HABaTh CBOE MPaBO U IIPABO APYTUX HA OMINOKHU;
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Pa3BHUBATb CIIOCOOHOCTH MOHUMATh MUD C IO3NIHU APYTOTO YCIOBCKA.

INPEIMETHBIE PE3YJIbTATbHI

[IpenmetHbie pe3yabTaThl ocBoeHus mporpammbl COO no 6uoioruu Ha 6a30BOM YpPOBHE BKIIOYAIOT
cnenuduueckue 1 yueoHoro npeamera «buonorus» HaydHble 3HaHUS, YMEHHSI M CIOCOOBI AeHCTBHIA
M0 OCBOCHHUIO, HHTEPIIPETALIMU U MPEOOPA30BAHUIO 3HAHUH, BHJIBI ACATEIBHOCTH TI0 MOJyYEHHIO HOBOTO
3HAHUA U TPUMEHEHUIO 3HAHUHM B Pa3jMYHBIX YYEOHBIX CUTYallUAX, a TAKKE B PEaIbHBIX >KM3HEHHBIX
CUTYyallUsX, CBA3aHHBIX ¢ Ouosorueil. B mporpamme mpenMeTHbIE pe3yabTaThl MPEACTABICHBI 110 T0J1aM
o0yueHus.

[IpenmeTHbie pe3ynabTaThl OCBOCHHS YydeOHOro mnpenmera «buonorusiy 6 10 knacce HOTKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHUN O MECTE U POJH OMOJIOTUH B CHCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B JOPMUPOBAHUN COBPEMEHHOI €CTeCTBEHHO-HAYYHON KapTHHBI MUpPa U HAYYHOTO MUPOBO33PECHHS,
O BKJIQJIE POCCHHCKHX H 3apyOCKHBIX YUYEHBIX-OMOJIOrOB B pa3BUTHE OWONOTHH, (YHKIHOHATIHHON
IPaMOTHOCTH 4YeJI0OBEKa JIJIsl pelIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE PacKpBIBATh COJEPKaHHE OMOJOTHUECKUX TEPMUHOB M TIOHSATHI: KU3HB, KJIETKA, OPTaHU3M,
MeTabonu3M (0OMEH BeHIeCTB M NPEBpAIICHHE SHEPruu), roMeocTa3 (CaMOoperyssius), ypOoBHEBas
OpraHu3aIus )KUBBIX CUCTEM, CAMOBOCIIPOU3BEIeHHE (PETPOAYKIINS), HACIEICTBEHHOCTh, N3MEHYHBOCTD,
POCT U pa3BUTHE;

YMEHHE u3JaraTb OWOJIOTUYECKHE TEeOpHH (KJIETOYHAs, XpPOMOCOMHAs, MyTallMOHHAs, IICHTpaJIbHAas
JorMa MoJieKynsapHoi O6uonorun), 3akonsl (I. Mengens, T. Moprana, H. 1. BaBunosa) u yuenus (o
LEHTPaX MHOrooOpa3usi M NPOUCXOXKJIEHUS KyJIbTypHbIX pactenuit H. W. BasuioBa), omnpenenstsb
TPaHUIBI UX IPUMEHUMOCTHU K KHUBBIM CHCTEMAM;

YMEHHE BIQJIETh METOJAMH HAayYHOTO TO3HAHWS B OMOJOTHH: HAOJIOJCHHE M OMUCAHUE KHUBBIX
CUCTEM, TIPOLIECCOB M SBIIEHWH, OpraHu3alusg W TPOBEJACHHE OHOJOTHYECKOT0 OSKCIIEPUMEHTA,
BBIJIBUKCHHE THUIIOTE3bI, BBISBICHUE 3aBHCHUMOCTH MEXIY HCCIEAyeMBIMH BEIUYMHAMH, OOBSCHEHHE
MOJIyYCHHBIX PE3YyJlbTaTOB, HCIIOIB30BAHHBIX HAYYHBIX MOHATUN, TEOPU M 3aKOHOB, YMEHHE JeJaTh
BBIBOJIbl HA OCHOBAHHH MOJYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIACNATh CYIIECTBEHHbIE NPHU3HAKM BUPYCOB, KIETOK MPOKAPUOT U IYKAPHUOT,
OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPTaHW3MOB, OCOOEHHOCTH TIIPOILIECCOB: OOMEHa BEIIECTB U
MpeBpalleHus] HPHEPrud B KIETKe, (OTOCHHTE3a, IIACTUUYECKOrO0 U DJHEPreTuyeckoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIJIOJOTBOPEHHS, PA3MHOKEHUS1, HHIMBHUIYyaJIbHOTO PA3BUTHS OPraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHATH TMOJTyYCHHBIC 3HAHUS JJISi OOBSCHEHUS! OMOJIOTHYECKUX IPOIECCOB U SIBICHUH,
JUIS TIPUHSTHUSA MPAKTUYECKUX PEIICHW B MOBCEIHEBHOM KM3HU C 1LIEJbI0 oOecreueHus 0e30MacHOCTH
CBOETO 3/I0pPOBBSI U 3/I0POBBSl OKPYKAIOLIMX JIIOZCH, COOJIOJEHUS HOPM TI'PaMOTHOTO TIOBEICHHUS B
OKpyXXarollel MpUPOJAHON cpede, TMOHUMAaHHE HEOOXOIUMOCTH HCIOJIb30BAHUSA  JOCTHUKCHHM
COBPEMEHHOW OMOJIOTHN ¥ OMOTEXHOJIOTHIH [T PAallMOHATBHOTO MPUPOIOTIOIB30BAHMS,

YMEHHE pellaTh 3JEeMEHTApHble T€HETHYECKHE 3a/ladl Ha MOHO- U JTUTHOPHIHOE CKpelIBaHUE,
CIICTIJICHHOE HACIIEZIOBAaHUE, COCTABJIATH CXEMbl MOHOTHOPHIHOTO CKPEIIMBAHUS Ul IpElCKa3aHus
HACJIEIOBaHUS MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIOJHATH JTAOOpAaTOPHBIE M MpaKTHYecKHe paboThl, cOONI0NaTh MpaBWiia Mpu padboTe ¢
y4eOHBIM U JIa0OpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKU OIICHUBATh M MHTEPIPETUPOBATH HH(POPMAIMIO OHOIOTUIECKOTO COMEPIKAHMS,
BKJIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUSA U3 PAa3IMYHBIX HCTOUYHUKOB (CpElCTBA MAacCOBOM MHGOpMAIUH,
HAYYHO-TIONYJISIPHBIE MaTepUaibl), 3TUYECKHE AaCMEKThl COBPEMEHHBIX HCCIEJIOBAaHUA B OHOJIOTHH,
MEAUIMHE, OMOTEXHOIOTHH;

YMEHHE CO31aBaTh COOCTBEHHbBIC NMHCHMEHHBIC M YCTHBIE COOOIIEHHs, 0000Imas OMOIOrHYECKYIO
nH(OPMAILIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH.
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[IpenMeTrHbie pe3ynbTaThl OCBOGHMs y4yeOHOro mpeamera «buonorus» 6 11 Kaacce NOTKHBI
OTpaXkaTb:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIK OUOJIOTMH B CUCTEME HAYYHOT'O 3HAHUS €CTeCTBEHHBIX
HayK, B (JOPMUPOBAHNUN COBPEMEHHOU €CTECTBEHHO-HAYYHON KapTHHBI MUPa U HAYIHOTO MUPOBO33PCHHSI,
0 BKJIaJIe POCCUMCKHX M 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTHH, (HYHKIHMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl PEIICHUS )KM3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBAaTh COJAEpKAHHE OHOJOTHYECKHMX TEPMUHOB U TIOHATUN: BUMA, TMOIMYJALHUA,
TeHO(OH/I, HBOJIIOIMS, ABUXKYIIME CHIBl ((aKTOPBI) HBOJIIOIUH, MPUCIIOCOOJIEHHOCTh OpPraHU3MOB,
BHUJI000pa30BaHue, SIKOJIOTHUECKHUE (PAKTOPhI, SKOCUCTEMA, TPOAYIIEHThI, KOHCYMEHTHI, PeIyLIEHTHI, IIeNH
MUTaHUS, SKOJIOTHYECKast MUpaMuIa, OMOreoreHo3, ouocdepa;

YMEHHE H3Jlarath Ouoiorudyeckue Tteopuu (dBontonroHHas Teopus Y. [lapBuHa, cHHTETHUYeCKas
TEOPHs HBOJIIOIMK), 3aKOHBI M 3aKOHOMEpPHOCTH (3apojbieBoro cxoncrtsa K. M. boapa, uepenoBanus
TNIaBHBIX HampasieHu# u nmyteit sBomouuu A. H. CeBepiioBa, yuenust o 6uocepe B. U. Bepnackoro),
OTPEIEATh TPAHUIIBI UX IPUMEHUMOCTH K JKUBBIM CHUCTEMAaM;

yYMEHHE BJaJIeTh METOJaMU HAYYHOrO TMO3HAHHMS B Ouoyioruu: HaOJIOJCHHE M OMHCAHHME >KUBBIX
CUCTEM, IIPOLIECCOB M SBJICHUM, OpraHu3alus W NPOBEJACHHE OHOJIOTHYECKOTO OSKCIIEPUMEHTA,
BBIIBIDKEHUE THIOTE3bI, BBISBICHUE 3aBUCHMOCTH MEXAY HCCIEIyeMbIMU BeIMYHMHAMHU, OOBSICHEHHE
MOJIYYEHHBIX PE3YJIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHI, TEOPUM M 3aKOHOB, YMEHHUE JeJaTh
BBIBO/Ibl HA OCHOBAHUU MOJIYY€HHBIX PE3YJIbTATOB;

YMEHHE BBIJCIATh CYIIECTBCHHBIC TMPU3HAKK CTPOCHUS OWOJOTHYECKHMX OOBEKTOB: BHJIOB,
MOMYJISIIUKM, MPOIYLIEHTOB, KOHCYMEHTOB, DPEIyLIEHTOB, OHWOTEOIICHO30B W 3KOCHCTEM, OCOOEHHOCTH
MPOIECCOB:  HACIEACTBEHHOHM  WM3MEHYHMBOCTH,  €CTECTBEHHOTO  OTOOpa,  BHI000pA30BaHMA,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB, JIEHCTBUS SKOJOTMUECKUX (DaKTOPOB Ha OpraHu3Mbl, IEepeHoca
BEIIECTB M IOTOKAa HHEPrUU B HKOCHUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHH B HJKOCHCTEMaxX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXMMHUYECKHX IIUKIOB B Onocdepe;

YMEHHE NPUMCHSATH IMOTYYCHHBIC 3HAHUS IS OOBSICHEHUS OMOJOTUYECKHX IMPOIECCOB U SBIICHUH,
JUIS TIPUHSTHUSA MPAKTUYECKUX PEIICHW B MOBCEIHEBHOM >KM3HU C 1LIETbI0 oOecrieueHus 0e30MacHOCTH
CBOETO 3/I0pPOBBSl U 3/I0POBBSl OKPYKAIOLIMX JIIOZCH, COOJIOAEHUS HOPM TIPaMOTHOTO TIOBEICHHUS B
OKpy)Xarollel MpUPOJAHON cpede, TMOHUMAaHHE HEOOXOJUMOCTH HCIOJIb30BAHUSA  JOCTHUKCHHM
COBPEMEHHOM OMOJIOTHY /TSl pAllHOHAIILHOTO IPUPOONOIB30BAHNUS;

YMEHHE pellaTh 3JIEMEHTapHble OMOJIOTUYECKUE 33/aYd, COCTABIIATH CXEMbI IEPEeHOCa BEUIECTB U
SHEPruM B 3KocHucTeMax (Lenu MUTaHus);

YMEHHE BBITIONHATH J1a0OpaTOPHBIE U MpaKTUYecKHe paboThl, cOOMI0aaTh MpaBuUia mpu padoTe ¢
Y4eOHBIM U JTa00paTOPHBIM 000PYIO0BaHUEM;

YMEHHE KPUTHYECKH OLICHUBATh U MHTEPIPETUPOBATH HHPOPMAINIO OMOIIOTUYECKOTO COAEPIKAHMUS,
BKJIIOYAIOLIYIO IICEBJOHAYUHbIE 3HAHUS U3 Pa3IMUHBIX HCTOUYHUKOB (CpEJICTBA MACCOBOM MH(pOpMaIuH,
HAy4YHO-TIOMYJISIPHBIE ~ MaTe€pualbl), paccMaTpuBaTh  TN00ajdbHBIE  DKOJIOTUYECKHE  TPOOIIEMBI
COBPEMEHHOCTH, (POPMUPOBATH 10 OTHOLIEHUIO K HUM COOCTBEHHYIO [TO3ULHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHUS, 0000IIass OHOIOTHYECKYIO
WH(OPMAIIHIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO MCTIOIB30BATh MOHATUHHBIN anmapar OMOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmnuecTBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM uupoBbIie
Ne i/ P KonTpoabnbie IIpakTnyeckue (uucpp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe
padoThbI padoThbI
pecypcsbl
bu6mmoreka [IOK
! brosorns kak Hayka 2 ! 0.5 https://m.edsoo.ru/7f41¢292
bubnuoreka [JOK
2 X 1
WBBIE€ CUCTEMBI U UX OpTaHU3aIHs 0 0 hitps://m.cdsoo.ru/7f41¢292
. bubmmoreka [JOK
3 XUMHUUYECKUN COCTAaB U CTPOCHUE KIIETKU 8 0 1 hitps://m.cdsoo.ru/741¢292
4 KusHeneaTeabHOCTh KIETKHA 6 1 0 Bubmaorexa IIOK
https://m.edsoo.ru/7f41¢292
5 Pa3mHOXkeHMe U MHANBUAYAIbHOE pa3BUTHE 5 0 1 bubmmoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh U MU3MEHYHBOCTD 2 0 15 bubnmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
. Cenekiust opranu3mMoB. OCHOBBI 3 | 0 bubnmnorexka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubnuoreka [JOK
8 P 1 0 0
C3CPBHOC BpEMA https://m.edsoo.ru/741¢292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 4
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KIIACC

HaumMeHoBaHuUe pa3/ie/ioB U TEM

Koan4yecTBO 4acoB

JuexkTpoHHbIe (HU(poOBbIE)

Ne n/mm KonTtpoJbHble IIpakTH4eckue
MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThbI
bubnuorexa [JOK
1 1 1
IBOMOIHOHHAT GHONOTuS ? https://m.edsoo.ru/7f41cc74
) Bo3HMKHOBEHUE 1 Pa3BUTHE KU3HU HA 9 0 0.5 bubnmnoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnnorexa [JOK
1 1
3 OprauusmeL 1 OKpyXaromias cpesia > https://m.edsoo.ru/7f41cc74
bubnuoreka [JOK
4 Coo00111€ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 1 0 hitps://m.cdsoo.rw/7f41 cc74
bu6mmoreka [IOK
> Pesepsroe Bpems 2 0 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 2.5
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIACC
KosmyecTBo 4acoB
i | Tewa ypoka Beero | Kowrpomn | LTI | ctpasomarene pecypes
ble padoThI paGorsr
buosnorus B cucreme Hayk. buonorunueckue bubmorexa LHOK

1 CHCTEMBI, TIPOLICCCHI H UX H3YUCHHE 1 0 0 https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e632a

2 KonTponbnas padorta Ne 1 | | 0
Mertobl T03HaHUA )KUBOM Npupoabl. MHCTpyKTax

3 no Th. [Ipaktuueckas padora Ne 1 «Mcnonp3oBanue 1 0 0.5 bu6mmotreka [IOK
Pa3IMYHBIX METOJIOB MPU U3yYEHUU OUOIOTHUECKUX https://m.edsoo.ru/863e6122
00BEKTOBY

4 XuMHYeCcKui cocTaB KJIETKU. Boja u MuHepaibHble 1 0 0 bu6mmotreka [IOK
CoJu https://m.edsoo.ru/863e674e

5 benku. CoctaB u cTpoeHue OeIKoB 1 0 0 Eggi?/ﬁiii'orﬁ/g 6366b72
DepMeHTHI — OMOJIOTHYECKHE KaTalln3aTOPHI.

6 JlaboparopHas padota Ne 1 «M3yuenue 1 0 0.5 bubnuorexa [JOK
KaTaJIMTUYECKOM aKTUBHOCTH (PepMEHTOB (Ha https://m.edsoo.ru/863e6b72
npUMepe aMHJIa3bl HIIM KaTanaas3bl)y

7| Yresomst. Jlum ! 0 0 bifpmin edson /86366870

8 Hyxnennosbie kucnotsl. ATO 1 0 0 Eggi?/ﬁiﬁsi?rsg 63e6d5¢

9 HcTopust u Mmetobl u3yueHus kiuetku. Knerounas 1 0 0 bubnmnoreka [JOK
TEOpHsI https://m.edsoo.ru/863e6e88

10 | KneTka Kak Le10CTHas )KUBasl cUCTEMaA 1 0 0

11 Crpoenue aykapuotuueckoil kinetku. MHCTpyKTax 1 0 0.5 bubmmoteka [IOK
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

no Th. JlabopaTtopnas padora Ne 2 «M3y4yenue
CTPOCHUSI KJICTOK PACTCHUIL, )KUBOTHBIX, TPUOOB U
OaxTepuil Mol MUKPOCKOIIOM Ha FOTOBBIX
MHKpOIIpernaparax 1 uX OMHCaHUE

https://m.edso0.ru/863e6110
https://m.edso0.ru/863e716¢

bu6mmoreka [IOK

12 | OOMEH BEIIECTB HJIM METa00JIN3M 0 https://m.edsoo.ru/863¢766¢

bubnnoreka [JOK

13 Porocues. XemocHHTes 0 https://m.edsoo0.ru/863e7c98

. bu6mmoreka [IOK

14 Jueprerueckuii oomen 0 https://m.edsoo.ru/863e7aae

15 | KonTposbHas pabota Ne 2 0
JKu3HEeHHBIN HUKI KIETKH. [lenenne kiaeTku. MuTos.

16 Wucrpykrax o Th. Jlaboparophnas padora Ne 3 0.5 bubmmoteka [IOK
«Habmrorerre MuTOo3a B KJIETKaX KOHYMKA KOPEITKa ) https://m.edsoo0.ru/863e7dc4
JyKa Ha TOTOBBIX MUKPOITpEIapaTax»

bu6mmoreka [IOK

17 | buocunTte3 Oenka. Peakius MaTpUIHOTO CHHTE3a 0 https://m.edsoo.rw/863¢796e

bubnnorexa [JOK

18 Tpancnsnus — OnocuHTE3 OENKa 0 https://m.edsoo.ru/863¢796¢

bu6mmoreka [IOK

19 Hexknerounsie hopMbI )KH3HU — BHPYCHI 0 https:/m.edsoo.rw/863e7540

bubnnoreka [JOK

20 | ®opMbl pa3MHOKEHHUSI OPIraHU3MOB 0 https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831¢
. bubnnoreka [JOK

21 Meiios 0 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJOBBIX KJIETOK.

2 OmnonorBopenue. Mucrpykrax o Th. 0.5 bubnmnorexka [JOK
JlabopaTtopnast pabota Ne 4 «M3yueHue cTpoeHus ' https://m.edsoo.ru/863e81b6
MTOJIOBBIX KJICTOK Ha TOTOBBIX MHUKpOIIpEnapaTaxj

23 | UnauBuayaibHOE pa3BUTHE OPraHU3MOB 0 bubmmoteka [IOK
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https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

https://m.edso00.ru/863e8436

24 I'eneTnka — Hayka 0 HaCJIEeICTBEHHOCTH U 1 0 bu6mmotreka [IOK
W3MEHYUBOCTH https://m.eds00.ru/863e8612

75 3aKOHOMEPHOCTH HACJICI0OBAHUS TIPU3HAKOB. 1 0 bu6mmoreka [IOK
MoHOruOpuAHOE CKpEITUBAHKE https://m.eds00.ru/863e8878

2% Jurubpunnoe ckpenBanue. 3aKOH HE3aBUCUMOTO 1 0 bu6mmotreka [IOK
HacJIEJIOBaHMsI IPU3HAKOB https://m.edsoo.ru/863e89a4
CuernieHHOe HaclleJOBaHUE MPU3HAKOB. MIHCTpyKTaxk

py | Mebopmapr e S iz | . B LOK
pesy PH AMTHOPHAL ' https://m.edsoo.ru/863e8¢60
CKpEIIUBAaHUS Y IPO30(HIBI Ha TOTOBBIX
MUKpOTIpenapaTax»

8 I'enetuka mona. Hacnegoanve npu3HaKkoB, 1 0 bu6nmmoreka [IOK
CLEIUIEHHBIX C [OJIOM https://m.eds00.ru/863e8c60
N3menunBocTh. HenacnencTBeHHas N3MEHUYNBOCTb.

sy | e o T5 abpumopenpors 06| . S LOK

v A 1 ’ N ' https://m.edsoo.ru/863e8efe
MOCTPOCHHE BAPHAIIMOHHOTO Psifia U BApUAITIOHHOMN
KPHUBOI
Hacnencreennas uaMeHInBOCTh. THCTpYyKTaX 1O
. bubnuorexa [JOK

30 | Th. Jlaboparopnas padota Ne 7. « AHanu3 MyTauuu y 1 0.5 https-//m.edsoo.ru/863e8efe

JIp030( MBI HA TOTOBBIX MUKPOIIpENapaTax»
bubnnorexa [JOK

31 | enemnka venosexa ! 0 hitps://m.cdsoo.ru/863¢8d78

32 Kontponbnas padota Ne 3 (O6061eHue no reme 1 0
«HacnencTtBeHHOCTh M M3MEHYHUBOCTh OPraHU3MOBY)

33 Cenekius Kak Hayka U mporecc . MeTo b 1 0 bubmmoreka [JOK
JIOCTH)KCHHSI CEJICKIIMU PACTCHHU I M JKUBOTHBIX https://m.edso0o0.ru/863e9214

34 brorexHonorus Kak oTpaciab IPOU3BOACTBA 1 Bubmorexa IIOK

P p & https://m.edsoo0.ru/863e¢9336

OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 34 4
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https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
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11 KIIACC

Koan4yecTBO 4acoB

Ne Kontpoan DJIeKTPOHHBbIE U (PPOBHIE
n/n Tema ypoka Bcero HbIE Mpaxriec | Jlara usysenns o0pa3oBaTejibHbIE PeCYpPChI
KHe padoThl
padoTbI
1 DBoJoLHs U METOIbI €€ u3yuenus. cropus 1 0 0 bubnmoreka [JOK
Pa3BUTHS IPEICTABJICHHUN 00 DBOJIIOIIUI https://m.edsoo.ru/863ea20e
bubmuorexa [JOK
2 Konrposbnas pabora Ne 1 ! ! 0 https://m.eds00.ru/863e¢9570
bubnuoreka [JOK
3 MukpooBostioLHs ! 0 0 https://m.edsoo.ru/863e9cle
[Tomymnsimus Kak aIeMeHTapHasi €IUHUIA BUIA U
4 spomonnu. MuctpykTax no Th. Jlaboparopnas 1 0 05 bubnmnoreka [JOK
pabora Ne 1 «CpaBHEHUE BHJIOB 110 ’ https://m.edso00.ru/863e¢99¢c6
MOp(}OTOrHUEeCKOMY KPUTEPHIO»
5 JIBmoky1iue cuibl (3NeMeHTapHbIe (PakTOphI) 1 0 0 bubnmnoreka [JOK
9BOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnnoreka [JOK
6 EcrecTBennblii 0TOOP ¥ €ro GOpMbI 1 0 0 https://m.edsoo.ru/863e9ed0
Pe3ynbTarhl 3BOIIONUEU: TPUCTIOCOOIEHHOCTD
OpPraHW3MOB H BHJI000pa3oBaHue. MHCTPYKTax 110
bu6mmoreka [IOK
7 Th. JlabopaTtopHas pabora Ne 2 ((OH.I./ICEIHI/IG 1 0 0.5 https://m.edsoo.ru/863e9fde
MPHUCIIOCOOICHHOCTH OpraHu3Ma U e
OTHOCHUTEIILHOTO XapaKTepay
bubmuorexa [JOK
8 HamnpaBnenus u myTu Makpo3BOJIOIIT 1 0 0 https://m.edsoo.ru/863e9cle
9 HeoOpaTuMocTh 2BOJIONNN 1 0 0
10 | Micropust )ku3HU Ha 3eMJyle U METO/Ibl €€ N3YUYEHHUSI 1 0 0
11 ['unoTe3nl MpoKCXOXKACHUS )KU3HU HAa 3eMiie 1 0 0 Bubmiorexa LIOK

https://m.edsoo.ru/863ea5ab
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https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
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https://m.edsoo.ru/863e9fde
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bubnnoreka [JOK

12 PazButue xu3Hu Ha 3eMiie 1o 3paM U Iepuoam 0 https:/m.edsoo.ruw/863cabbe
OCHOBHBIE 3Tarbl YBOJIIOIUN PACTUTEIIBHOTO U
s | rmmmernoe frepcre o T b B 10K
P P - Y ' https://m.edsoo.ru/863ea8bc
MCKOIIAeMBIX OCTATKOB PACTCHUH M JKUBOTHBIX B
KOJUIEKLIUAX»
14 CoBpemMeHHas CHCTeMa OpPraHuYeCKOro MUpa 0 bubmmorexa LIOK
P P P https://m.edsoo.ru/863ea48¢e
bubnnoreka [JOK
15 DBOJIOIMS YelIoBeKa (aHTPOIOreHe3) 0 https://m.edsoo.ru/863eac2e
bubmuorexa [JOK
16 JIBmokymiue cuibl (pakTopbl) aHTPOIIOTEeHE3a 0 https:/m.edsoo.rw/863cadd4
17 OCHOBHBIE CTaUX DBOIIOLINA YEJIOBEKA 0
18 YenoBeueckue packl ¥ IPUPOAHBIE afanTaluu 0 bu6mmoreka [IOK
YyeJj0BeKa https://m.edsoo.ru/863eaea2
19 KontpoinbHas padota Ne 2. (O60011eHHe M0 TeEMe 0
«B0O3HUKHOBEHUE U PA3BUTHE KU3HHU HA 3eMIIE))
bubnuoreka [JOK
20 IKOIIOTHA KAK HyKa 0 https://m.edsoo.ru/863ea8bc
bubnuorexa [JOK
21 Cpenbl 00MTaHUS U SKOJIOTUYECKHE (DAKTOPBI 0 https-//m.edsoo.ru/863eafec
Abuotnueckue pakropsl. MHCTpyKTaX 10 Th.
JlaGopaTopHas pa60TavN9 3. «Mopdonornyeckue Bubmorexa LIOK
22 O0COOCHHOCTH PACTCHHI U3 PA3HBIX MECT OOUTAHHSI. 0.5
https://m.edso0.ru/863eb10e
JlabopaTtopnast pabota Ne 4. «BnusiHue cBeTa Ha
pPOCT M pa3BUTHE YEPEHKOB KOJIEyCay
bubnnoreka [JOK
23 Brotiraecxue GaKTopsl 0 https://m.edso00.ru/863eb348
4 DKOJIOTHYECKHE XapaKTEPUCTUKHU MOMYIISIIHH. 0.5

[Tpaktuyeckas padora Ne 2 «IToacuér miIoTHOCTH

25



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

MOMYJISIUANA pa3HbIX BUJOB PACTCHHIN

bubnnorexa [JOK

25 Coo01ecTBa OpraHu3MoOB — OHOIICHO3 1 0 https://m.edsoo.ru/863cb46a
bu6mmoreka [IOK

26 | DKOJOrM4€ECKHE CUCTEMBI (IKOCHCTEMBI) 1 0 https://m.edsoo.ru/863eb46a

27 g}igoclj?;{ee?zlﬁ ?;egl\l//l[p? KIZCI?;S;IA;;% KOCHUCTEM 1 0 bubmorexa [IOK

1 PAMILEL. ' https://m.edsoo.ru/863ebSfa
Cyxkueccus

bubnnoreka [JOK

28 Hpupomspie sxocucreme! ! 0 https://m.edsoo.ru/863ea8bc
bu6mmoreka [IOK

29 | AHTpONOreHHbIE SKOCUCTEMBI 1 0 https://m.eds0o.ru/863ca8be
bubnnorexa [JOK

30 buocdepa — rinobanpHas 3xocucTeMa 3eMiIu 1 0 https:/m.edsoo.rw/863ebbse
bu6nmoreka [IOK

31 3aKOHOMEPHOCTH CYIIIECTBOBaHUS OHMochepsI 1 0 https://m.edsoo.ru/863cbd 16
bubnnoreka [JOK

32 YenoseuecTBO B Ouocdepe 3emin 1 0 https://m.edso0o.ru/863ca8be

33 Kontposbnas padora Ne 3. (O6001eHHE TEMBI 1 0

«C00011eCTBa U PIKOJIOTHYECKUE CUCTEMBI)
34 Cocy1uiecTBOBaHHE TPUPOJIBI U YETIOBEYECTBA 1 0 bubsmorexa LIOK
ym PHpoa https://m.edsoo.ru/863ebale
OBUIEE KOJIMYECTBO YACOB 110 34 25

INPOI'PAMME
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https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863eba1e

HPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA30OBATEJIbHOH NPOI'PAMMBbI

10 KJIACC

Koa
npoBepse
MOTI0
pe3yJabTart

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOM
NMPOrpaMmMbl CpeHero 0o1ero oopazoBaHus

CdopMupoBaHHOCTh 3HAHUII O MECTe W POJU OMOJOTHM B CHUCTEME HAYYHOI'O 3HAHUS
€CTECTBCHHBIX HAyK, B ()OPMUPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI
MHUpa ¥ HAyYHOTO MHPOBO33PEHHS; O BKJIAJEC POCCHUHCKHX M 3apyOCIKHBIX YYEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMeHue packpbiBaTh COACpKaHUE OMOJOTHYECKUX TEPMUHOB U MOHSATUHN: KU3HB, KIIETKA,
opranu3M; MeTabonu3M (0OOMEH BeIIECTB U TpEeBpallleHHe »SHEPruu), TOMeocTa3
(camoperymsiuusi), ypOBHEBasi OpTraHM3allds >KHUBBIX CHUCTEM, CaMOBOCIIPOM3BEIICHUE
(penpoayKuusi), HaCJIeACTBEHHOCTh, K3MEHYUBOCTh, POCT U Pa3BUTHUE

YMenue uznaraTb OUONOrMYECKHE TEOpHH (KJIETOYHAs, XPOMOCOMHAs, MYTallMOHHAs),
3akousbl (I'. Mennens, T. Moprana, H.J. BaBuioBa) u yuenus (0 neHTpax MHOrooOpasus
U TPOUCXOXKIEHUS KyIbTypHBIX pacteHuil H.W. BaBunoBa), omnpenensiTe TpaHHIBl HX
MIPUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHue BiIaJieTh METOJaMH HAYYHOT'O MMO3HAHUS B OMOJIOTUU (HAOIOJCHHUE U OIHMCAHUE
KHUBBIX CHCTEM, IPOIECCOB M SIBICHUH; OpraHM3allisi M TPOBEICHUE OHOJIOTMYECKOTO
IKCIIEPUMEHTA, BBIIBFDKCHUE THIIOTE3b]; BBISIBJICHHE 3aBUCUMOCTH MEX/Ty HUCCIICyeMbIMU
BCJIMYMHAMHU, OOBSICHCHUE TIOJYYCHHBIX pPE3yJIbTaTOB, KCIIOJB30BAaHHBIX HAyYHBIX
MOHSTHI, TCOPUH M 3aKOHOB; YMCHHE JIeJIaTh BBIBOJBI HA OCHOBAHWU MOJyYEHHBIX
pe3yIbTaTOB)

YMeHHEe BBIICIATh CYINIECTBCHHBIC NPU3HAKA BUPYCOB, KIETOK MPOKApUOT U AYKApPHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB; OCOOCHHOCTH IPOIECCOB OOMEHa
BEIICCTB W IMPCBPALICHUS SHEPrud B KJICTKe, (OTOCHHTE3a, IUIACTHYSCKOTO U
OHEPreTHYECKOr0  OOMEHa, XCMOCHHTE3a, MHTO3a, Melo3a,  OIUIOJOTBOPEHHUS,
pPa3MHOKCHUs1, HHMBHIYaJIbHOTO Pa3BUTHUs OpraHu3mMa (OHTOTeHe3)

YMeHue npuMeHsITh MOTYYeHHbIC 3HAHUS 171 OOBSICHEHUS OMOJOTHYECKUX MPOIECCOB U
SBJICHUM, ISl TIPUHATUS TPAKTUYECKUX PEIICHUM B TOBCEIHEBHOM JKM3HU B LEJAX
obOecrieueHust 0€30MaCHOCTU CBOETO 3I0pPOBbS M 370POBbS OKPYKAIOIIUX JIIOJIEH,
CcOOJIIOIGHUsT HOPM TpPaMOTHOTO TIOBEJACHHS B OKpYXKAlOUIeH MPUPOIHON cpele;
MOHMMAaHUE HEOOXOJMMOCTH HCIOIB30BaHUS TOCTHXKEHUI COBPEMEHHON OHMOJOTHUH U
OMOTEXHOJIOTHH /I PAIlMOHAIBHOTO MPUPOIONIOJIH30BAHUS

YMmenue pemiath JSJICMCHTAPHBLIC TI'CHCTUYCCKUC 3adda4u Ha MOHO- U I[I/II‘I/I6pI/II[HO€
CKPCHIMBAHUC, CHCINICHHOC HACJIICAOBAHUEC, COCTABJIATH CXCMbI MOHOI‘I/I6pI/II[HOI‘O
CKpCIIMBAaHHWA NI IPCACKAa3aHHA HACJICAOBAHUS IPU3HAKOB Y OpraHu3MoOB

YMeHue BBITIONHAT JTA0OPATOPHBIE W MPAKTHYECKHE Pa0dOTHI, COOMIOAATh MpaBHIa MPU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYAOBAHHEM

YMeHHe KPUTHYECKH OLICHHWBATh W HMHTEPIPETHPOBATH HMHGOPMAIHIO OHOJIOTHYECKOrO
COJIepKaHUs, BKIIOYAIONIYIO TICEBAOHAYYHBIC 3HAHUS U3 Pa3IMYHBIX HCTOYHHKOB (CMU,
HAYYHO-TIONYJISIPHBIC MaTEepPHAaJIbl); ITHYECKHE aCHEKThl COBPEMEHHBIX HCCIICIOBAHHUH B
OMOJIOTUH, MEIMIIMHE, OMOTEXHOJIOTUH

10

YMmenue co3gaBaTh COOCTBEHHBIE ITMCBMEHHBIE M YCTHBIE COOOIIEHHs, 00001mas
OMOJIOTUYECKYI0 HH(POPMAIUIO W3 HECKOJBKHUX HCTOYHHKOB, TPAMOTHO HCIIOJIL30BaTh
MOHATUHHBIN anmapat OHOJIOTHH
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11 KIIACC

Kon
nposepse
MOT0
pe3yJbTart

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHO 00pa3oBaTe/ibLHOI
NMPOrpaMMbl CpeHero 001ero ooOpa3zoBaHus

CchopMupoBaHHOCTh 3HAHUM O MecTe M poJid OUOJOIMM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HAayK, B (OPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTUHbI
MHUpa W HAyYHOTO MHPOBO33PEHHS; O BKJIAJIE POCCHHUCKHX H 3apyOeKHBIX YUEHBIX-
OMO0JIOrOB B pa3BUTHE OMOJIOTHH; (DYHKIIMOHAIBHOW IPAMOTHOCTH YEJIOBEKA ISl peIIeHUs
KU3HEHHBIX 33]1a4

YMeHHe pacKpbhIBaTh COJCpKAaHWE OHOJOTHUECKUX TEPMHHOB M TIOHSATHH: BUJ,
MOMYJISAUS, TEHO(QOHI, DBOJIONMS, JBIKYIIME CHIBL  ((PaKTOPbI)  DBOJIOIHH,
MIPUCIIOCOOJICHHOCTh, ~ OPraHWU3MOB,  BHJI000pa3oBaHUE, OKOJOTHYECKHE  (aKTOPHI,
IKOCHUCTEMA, MPOAYICHThI, KOHCYMEHTBI, PEIyICHTBI, IEMH IMUTAHUS, DKOJOTHYCCKAs
nupammia, OuoreorneHos, bnochepa

YMmeHue wu3narate Ouosioruueckue Teopud (3BomounuoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPHsI SBOJIIOLIUMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apO/IBIIIIEBOIO CXO/ICTBA
K.M. bapa, yepenoBanus riaBHbIX HampaieHuil u myrei somonuu A.H. Cesepuosa,
yueHust o 6uochepe B.M. Bepnanackoro), ompenensTe I'paHMLbl UX NPUMEHHMOCTH K
KUBBIM CUCTEMaM

YMeHue Bia/ieTh METOIaMU HAyYHOTO MO3HAHUS B Ouosiornu (HaOJIOeHUE U ONMHUCAHHE
KHMBBIX CHUCTEM, IPOILIECCOB W SBJICHUH; OpraHW3alus W TMPOBEICHHE OHOJIOTMYECKOTO
AKCIIEPUMEHTA, BBIIBUKCHIE THIIOTE3bI; BBISIBICHHE 3aBHCHMOCTH MEXIY HCCIICTYSMbIMH
BEIMYMHAMHU, OOBSCHCHHE TOJYYCHHBIX pE3yJbTaTOB, HKCIIOJb30BAaHHBIX HAYYHBIX
MOHATHIA, TEOPUH W 3aKOHOB; YMCHHE JeJaTh BBIBOJABI HAa OCHOBAHHH ITOJTYYCHHBIX
PE3YIbTATOB)

YMeHue BbIIEIATh CYIIECTBEHHbIC MPU3HAKH CTPOCHUS OUOJIOrMYECKUX 00BEKTOB: BUJIOB,
MOMYJISIIIAK, TPOJIYIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOTCOLIEHO30B M DKOCHCTEM;
0COOCHHOCTH TPOLIECCOB HACIEJACTBEHHOW W3MEHYMBOCTH, €CTECTBEHHOTO OTOODA,
BHUJI000pa30BaHUs, MPUCIOCOOJCHHOCTH  OPTaHW3MOB, JICUCTBUS  JKOJOTHICCKUX
(GakTOpOB Ha OpraHu3Mbl, MEPEHOCAa BEIIECTB M IOTOKAa SHEPrHM B HSKOCHCTEMAX,
AHTPOTIOTEHHBIX W3MECHECHUU B YKOCHUCTEMaX CBOCH MECTHOCTH, KPyrOBOpPOTa BEIIECTB U
OMOreOXMMHYECKUX IIMKJIOB B Onochepe

YMeHue NpUMEeHSTh MOJyuYeHHbIE 3HAHUS A7 00BSCHEHUS OMOJIOTHUECKUX MPOIECCOB U
SIBJICHUH, I TPUHATHS TPAKTUYECKUX PEIICHUH B IMOBCEIHEBHOM >KM3HU B IIEJISX
obecrieueHrs 0€30MaCHOCTH CBOErO 370POBbSl U 3/I0POBbS OKPYXKAIOIIUX JIIOJCH,
COOJIFOICHHSI HOPM I'PaMOTHOT'O TIOBEJICHUS B OKPYXKAIOIICH MPUPOIHON CpeIe;

Vmenue peiiaTtb 3JICMCHTAPHBLIC OHOJIOrTYeCKHUE 3aaa4yud, COCTaBJIATH CXEMBI IIEPCHOCA
BCHICCTB UM DHCPTHUH B OKOCUCTCMAX (I_IGHI/I HI/ITaHI/IH)

VYMeHUe BBINOJHATH JTa0OpaTOpHBIE W MPAaKTUYECKUue PadOThI, COONIOJATh MpaBUiIa TPU
pabote ¢ yueOHBIM 1 Ja00paTOpHBIM 000pYI0BaHUEM

YMeHrne KpPUTHYECKH OICHMBATh M HHTEPIPETHPOBATH MHPOPMALUIO OHOIOTHYECKOTO
COJIep KaHNUs, BKJIFOYAIOLIYIO [ICEBJIOHAYUHbIE 3HAHUSA U3 Pa3IU4HbIX McTouHUKOB (CMU,
HAYYHO-TIONYJSIPHBIE ~ MaTepHaibl); paccMaTpuBaTh  IJIOOATBHBIE  HKOJIOTHYECKUE
po6JIeMbl COBPEMEHHOCTH, (POPMHUPOBATh 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3ULIHIO

10

YMeHue co3naBaTh COOCTBEHHBIE IHMCBMEHHBIE W YCTHBIE cOOOIIeHHs, 00001mas
OMOJIOTMYECKYI0 WH(MOPMAIIMI0O W3 HECKOJIBKUX HCTOYHUKOB, IPAMOTHO HCIIOJIb30BaTh
MMOHSATUHHBIN anmapat OMOJIOTHH
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ITPOBEPAEMBIE 3JIEMEHTbI COAEP KAHUA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COIePKAHUSA

1

buonorus kak HayKa

1.1

buonoruss — Hayka o xuBoM mpupoxae. Ponb Ouonmoruum B (QOpMHUPOBAHUU COBPEMEHHOMN
Hay4YHOU KapTuHbl Mupa. Cucrtema OMOJIOTMUECKUX HAYK

1.2

Meroapl MO3HAHUS >KUBOW MpUpOAbl (HAOJIOACHHUE, SKCIEPUMEHT, ONHUCAHHE, U3MEpPEHHE,
KiaccuduKalus, MOJICIUPOBaHHE, CTATUCTHUYECKas 00paboTKa JaHHbIX)

2

JKuBble cucTeMbl U UX OpraHu3alusa

2.1

JXKuBble cuctembl (OMOCHCTEMBI) KaK HpeaMeT u3ydeHus: ouosoruu. CBoHCTBA OHOCHCTEM U
uX pa3HooOpasue

2.2

YpoBHU OpraHu3alyuu ouocucTem: MOJIEKYJIIPHO-TE€HETUYECKUH, KJICTOYHBIH,
OpraHU3MEHHBbIH, NONYJIAUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMoCepHbIH

3

XHUMHUYECKHUI COCTaB U CTPOCHHUC KIICTKH

3.1

XHUMHUECKUN COCTaB KJICTKH. XHMMHUYECKHE 3JIEMEHTHI: MaKpO3JICMCHTBI, MHUKPO3JICMCHTEI.
Boz{a N MHHCPAJIbHBIC BCHICCTBA. CDyHKIII/II/I BOALI W MHUHCPAJIBbHBIX BCHICCTB B KICTKC.
HOI[I[Cp)KaHI/Ie OCMOTHYECKOro OanaHca

3.2

benxu. CoctaB u cTpoeHue OelKOB. AMHUHOKUCIOTHI — MOHOMeEpHI OenkoB. HezameHumsele u
3aMEHHUMBIC AMUHOKHUCIIOTBI. AMHHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYphl OCIKOBOM
MOJIEKYJIbl (II€pBUYHAs, BTOPUYHAs, TPETUYHAs M YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. bronornueckue GpyHKIHM OEIKOB.

@epmeHTbl — Ouosorumueckue karanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTD,
cyoctparHas crnemuduunocts. Kodepmentsl. Buramunsl. Omimumst ¢GepMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOpOB

33

VYraeBoasl: MOHOcaxapuabl (TIr0Ko3a, pubo3a M Je30Kcupub03a), aucaxapuibl (caxaposa,
JIAKT03a) U IoJiMcaxapuabl (Kpaxmall, TJIMKOTeH, Leiulojo3a). buonornueckue ¢yHKIuu
yrieBojoB. Jlunmuel:  Tpurauunepuabl, crepounnbl,  pocomununel.  ['mapounbHo-
runpodoOHbIe cBoiicTBa. bronornyeckue Gpynkiun munuaoB. CpaBHEHHE YIIIEBOIOB, OSIKOB
Y JIMNUAO0B KaK HCTOYHUKOB DHEPTUH

3.4

Hyxneunnosbsie kucnorsl: JJHK u PHK. Hykneorunbl — MOHOMEpBHI HYKJIEMHOBBIX KHCIOT.
Crpoenne u pynkun JJHK. Crpoenue u dynkumnu PHK. AT®: crpoenne u QyHKINU

3.5

[{uTosiorust — Hayka o kierke. Knerounas teopusi. MeToapl H3ydeHUs KIETOK

3.6

Krnerka kak nenoctHas kuBas cucrema. OOuiue NpU3HAKU KIETOK: 3aMKHYTasl HapyKHas
MemOpana, mosekyinbl JIHK kak reHeTHuecKuil anmapar, cCucTeMa CUHTe3a Oerka

3.7

Tumsl  KJIETOK: JyKapuoTHueckas U  mpokapuoTuueckas. OCOOEHHOCTH  CTPOCHHUS
MpOKapuoTHUYECKON KieTkn. KiietouHas creHka Oakrepuil. CTpoeHHE DYKapHOTHUSCKON
kyeTkd. OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHOU U TPHUOHOM KIETKH

3.8

IToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAsl CTEHKA, IJIMKOKAIUKC, HMX (YHKIUH.
[Inasmartnyeckass memOpana, €€ cBoiictBa M (yHkuuu. lluromnmazma u €€ oOpraHoumbl.
OnHoMeMOpaHHBIE OpraHOUIBI KIETKH: sHoMIa3MaTHyeckas cetb (DI1C), anmapar I'onbky,
mu30coMbl. [1oyaBTOHOMHBIE OpraHOU/IbI KJIETKH: MUTOXOHAPHUH, Iiactuabl. [Ipoucxoxnenne
MUTOXOHJpUN ¥ miactul. Bunel miaactun. HememOpaHHblE OpraHOMbl KJIETKH: pHOOCOMBI,
KJICTOYHBIN LIEHTP, PECHUYKH, KIYTUKH. DYHKIIMU OPraHOUA0B KIETKHU. BKitoueHus

3.9

Slnpo — perynaropHbiii neHTp kieTku. CTpoeHue siapa: siaepHas 000JI0YKa, Kapuoria3ma,
XpOMAaTHH, SAPBILKO. XpPOMOCOMBI
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3.10

TpaHcnopT BEUIECTB B KJIIETKE

>KI/I3H€IL€$[T€JII)HOCTB KIJICTKH

4.1

OOMEH BeIecTB, WM METa0OIU3M. ACCUMWIAIMS (TUTACTUYCCKHI OOMEH) M JTUCCUMUIISIIHS
(3HEpreTUYECKUii 0OMEH) — JIBE€ CTOPOHBI €IMHOIO TMpoliecca Meradosm3Ma. Turbl oOMeHa
BEIIECTB: aBTOTpOo(HBI U rerepoTpodHbIi. Ponb ¢epmMeHTOB B 0OMEHE BEIIECTB U
MIPEBPAIIICHUH SHEPTUU B KIIETKE

4.2

@®orocunte3. CBetoBas u TeMHOBas ¢a3bl ¢orocuHTe3a. Peaknum dorocuHTesa.
OddexTuBHOCTE (hoTOCHMHTE3a. 3HadeHHWE (HOTOCHMHTE3a I KU3HU Ha 3emie. BrimsHue
yCIOBUH cpenbl Ha (OTOCHHTE3 U CIOCOOBI MOBBIIIEHUS €r0 TPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHmil. XeMOCHHTE3. XEMOCHHTE3UPYIONIHE OaKTepru. 3HAaYeHUE XeMOCUHTE3a JIJIs )KU3HU
Ha 3emuie

4.3

DHepreTuyeckuii 0OMeH B KJeTKe. Pacieruienue BemecTB, BBIICICHUE U aKKyMYJIMPOBaHUE
SHEPTUU B KJIETKE. DJTambl dHEPreTHYecKoro odmeHa. [ymkonm3. BpokeHwe W ero BUJIBL
KuciaopoaHoe OKHCICHHME, WM KICTOYHOE AbixaHue. D(P(HEKTHBHOCTH JHEPrETHYECKOTO
obOMeHa

4.4

Peakuun wmarpuuHoro cunre3a. Il'enermueckas wuHpopmanus u JHK. Peanuszanus
FeHETUYECKON MH(pOpMaIK B KIeTKe. | eHETHUEeCKUid KOJI M €ro CBOMCTBA. TpaHCKPHUIIIIUSI —
matpuuHblii cuHTe3 PHK. Tpancnsauusa — Ouocunres Oenka. KoaupoBaHue aMHHOKHCIOT.
Poxb pubocom B 6nocuHTe3e Oenka

4.5

Heknerounsie ¢hopMmbl xu3Hu — Bupychl. Mctopusi otkpeitus BupycoB (/.M. VBanoBckuii).
OcoOEHHOCTH CTPOCHHS M KHU3HEIEATEIbHOCTH BUpycoB. bakrepnodaru. bonesnu pacrenui,
KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIE BUpycaMu. Bupyc ummyHnoaedumura yenoseka (BUY) —
B0o30yautens CITN da. [lpodunakTuka pacnpocTpaHeHUs! BAPYCHBIX 3a00J1eBaHui

Pasmuoxxenne n HHIAWBUAYAJbHOC PA3BUTUC OPIraHMU3MOB

5.1

Knerounprii muMKi, WIM SKU3HEHHBIH WK Kietku. Wutepdaza um mmro3. Ilpomeccsr,
npoTekaromue B uHTepgase. Perunkanus — peakuus matpuuHoro cunreza /IHK. Ctpoenue
XpOMOCOM. XpPOMOCOMHBII Ha0Op — KapHOTUIl. JIUIUIONAHBIN U ranjaouJHbIH XPOMOCOMHBIE
Habopbl. Xpomatusl. L{uTomornueckue 0OCHOBBI pa3MHOXKEHUS U MHIUBUAYaJIbHOTO Pa3BUTHS
OpraHU3MOB.

Henenune knerku — Muto3. Craauu mutosa. IIpoueccsl, npoucxoasmuye Ha pa3HbIX CTaIUAX
MHTO33. BHOJIOTHYECKH1 CMBICI MUTO3a

5.2

@opMbI Pa3MHOKEHUSI OPraHU3MOB: Oeclosioe U MojoBoe. Buabl Gecronoro pasMHOXKEHUS:
JieJICHUE HaJBOE, MIOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOPAa30BaHUE, BETE€TATUBHOE
pasmMHOxkeHUe. VICKyCCTBEHHOE KIIOHUPOBaHHE OPraHU3MOB, €r0 3HAUE€HHUE JUIs CEJICKLIUU

53

ITonoBoe pa3zMHOXKEHHE, €T0 OTINYUSA OT OECI0I0rO.
Meio3. Craguu Menosza. Ilponeccs, mpoucxopsmme Ha craausx Meiosa. IloBenenue
XpoMocoM B Meno3e. Kpoccunrosep. bHOI0ornyeckuii CMbIC M 3HAYEHUE MEN03a

54

I'amerorenes — mporecc 0Opa3oBaHUs HOJOBBIX KJIETOK Yy >KUBOTHBIX. [l0OJIOBBIE jKele3bl:
CEeMEHHUKHU U AM4YHUKU. OOpa3oBaHUE U pa3BUTHUE IOJIOBBIX KJIETOK — raMeT (CIepMaTo30M],
AWLIEKIIeTKa) — coepMaroreHe3 M ooreHe3. OCOOEHHOCTH CTpOEHHUS SHLEKIETOK U
cnepmaro3onioB. Omionorsopenue. [lapreHorenes

5.5

NunuBuayanbHOe pa3BuTHE (OHTOreHe3). OMOpHUOHANIBHOE pa3BUTHE (AIMOpUOTEHe3). DTarbl
SMOPHOHAIILHOTO Pa3BUTUS y TIO3BOHOYHBIX JKMBOTHBIX: JIpOOJICHHWE, TacTPYJISIHA,
opranorenes. lloctaomOpuoHanbHOe pa3BuTHE. THUIMBI MOCTIMOPHOHANIBHOTO PA3BUTHSA:
psiMoe, HempsiMoe (JIMYMHOYHOE). BiusHue cpenbl Ha pa3sBUTUE OPraHU3MOB; (DAKTOPBI,
CHIOCOOHBIE BBI3BIBaTH BPOXKAEHHBIE yponcTBa. Poct u pa3Butue pactenuii. OHTOreHe3
I[BETKOBOT'O PACTEHHS: CTPOCHUE CEMEHH, CTATUH Pa3BUTHSI
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HaCJIeI[CTBeHHOCTB 1 USMCHYMBOCTb OpPIraHM3MOB

6.1

IIpeamer wm 3agmaum reHetuku. lMcTopust pasBUTHS TEHETHKU. Bxiaag poccHHCKUX U
3apyOeKHBIX YYEHBIX B pa3BUTHE TE€HETHKH. MeToabl TeHETUKH (THOPHUI0IOrHYECKUH,
LUTOTEHETUYECKUM, MOJIEKYISIPHO-TeHEeTH4eCKHil). (OCHOBHBIE TI'€HETHMYECKHUE IOHSATHS.
I'eHeTHyecKasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXEMaxX CKpEUIMBaHUN

6.2

3aKOHOMEPHOCTH HaclleJJOBaHMsI MPU3HAKOB, ycTaHoBIeHHBIe ['. Mennenem. MoHorubpuanoe
CKpeUuIMBaHWe. 3aKOH enuHooOpa3usi THOpPHIOB MEpPBOrO  MOKOJeHHsA.  [IpaBumiio
JOMUHUPOBAaHUS. 3aKOH pacUICIUICHUs] NMpU3HAKOB. ['mnore3a uumctorel ramer. [lonmHoe u
HETMOJHOE  JIOMUHUpOBaHWe. JlurmOpumHoe  CKpenuBaHue. 3aKOH  HE3aBHCHUMOTO
HACJIEIOBaHUsl TMpHU3HAKOB. lluToreHeTHueckue OCHOBBI JUTHOPUAHOTO CKpEIIMBaHUS.
AHanuzupyrolee ckpelmuBaHue. lcronb3oBaHHE aHAJIM3HUPYIOIIETO CKPELIMBAaHUSA IS
omnpezeNeHusl TeHOTHIIA 0CO0U

6.3

CueruieHHOe HacieoBaHue IpU3HaKkoB. Pabora T. MopraHa no cremnjieHHOMY HaclleZI0BaHUIO
reHoB. HapyiieHue cremnieHuss TeHOB B Pe3yjIbTaTe KPOCCHUHIOBEpa. XPOMOCOMHAasi TEOPHS
HacliecTBeHHOCTH. ['eHeTnueckue kapThl. [ eHeTrnka nojaa. XpoMOCOMHOE ONpezeeHue moJa.
AyTOoCOMBI M TIOJIOBBIE XPOMOCOMBI. l'OMOramMeTHble U TIeTepOraMeTHbIE OPIraHU3MBI.
HacnenoBaHue NpU3HAKOB, CLEIUIEHHBIX C IOJIOM

6.4

N3meHunBOCTb. BUibl N3MEHYMBOCTH: HEHACIIEACTBEHHAs U HacCleACTBEHHas. Poib cpensl B
HEHACJIEICTBEHHOM M3MEHYMBOCTH. XapaKTePUCTHKAa MOAU(PUKAIIMOHHON HN3MEHYMBOCTH.
BapuanuonHslii psan 1 BapuannonHas kpusas. Hopma peakuun npusnaka. KonnyectBeHHbsle U
KaueCTBEHHbIE IPU3HAKU U MX HOpMa peakuuu. CBoiicTBa MOIM(UKALIMOHHOW H3MEHYUBOCTH

6.5

HacnencrBeHHast, WM TeHOTUIMYECKas, H3MEHYMBOCTHL. KoMOMHATHBHAs H3MEHYHBOCTD.
Meiio3 u MONOBOI mporecc — OCHOBA KOMOWHATHUBHOM H3MEHUMBOCTH. MyTalMoOHHAs
M3MEHYMBOCTh. Kiaccudukainus MyTanuii: TeHHbIE XpOMOCOMHBIC, TeéHOMHBIE. YacTtoTa
OpUYMHB ~ MyTanuil. MyrtareHHsie  (akTopbl. 3aKOH TOMOJIOTUYECKUX  PSAIOB B
HaclnencTBeHHol n3MenunBocty H.M. BaBumosa

6.6

I'enetnka uenoBeka. Kapuorun 4denoBeka. OCHOBHBIE METOJbI TEHETHUKH YEJIOBEKa:
TeHEaJOTUYECKUH, OJIM3HEIOBbIM, IUTOTeHETHUYECKUN, OWOXUMUYECKUH, MOJIEKYISIPHO-
reHeTuyeckuid. COBPEMEHHOE OIpECIICHHEe TEeHOTHUIIA: IOJHOTEHOMHOE CEKBEHUPOBAHHUE,
TeHOTUIIUPOBaHue, B ToM uucie ¢ nomoipio [11[P-ananu3a. HacnenctBenusie 3abo1eBaHus
YelloBeKa: TeHHbIe Oo0Jie3HW, OOJIE3HM C HACJICICTBEHHOW TPEpacIioioKeHHOCTHIO,
XpoMocoMmHble Oone3nu. CoMaTHdyeckue M TeHepaTHBHbIE MyTanuu. [IpUHIMIBI 310pOBOTO
oOpasa *KW3HU, JUATHOCTUKH, MPOPMIAKTHKHN M JICYCHUS TeHETHYeCKUX Oosie3He. Meauko-
TeHETUYECKOEe KOHCYIbTHPOBaHUE. 3HAYCHHE MEIULMHCKON Te€HETUKH B MPENOTBPALICHUN U
JICYCHUHU TeHETUUECKUX 3a00J1€BaHUM YeI0BEeKa

Cenexiust opraan3mMoB. OCHOBBI OMOTEXHOJIOTHU

7.1

Cenekiusi Kak Hayka W Tpolecc. 3apoKICHHE CeNeKIUH U AoMmectukanus. Ydenue H.U.
BaBuiioBa 0 meHTpax MNPOUCXOXKICHHUS M MHOrooOpaszusi KyIbTypHBIX pacTeHuid. LleHTpbI
IMPOUCXOKACHUA JTOMAIIHUX )KMBOTHBIX. COpT, nmopoJaa, mraMm

7.2

CoBpeMEHHBIE METOJBI CENCKIMU. MacCOBBId M WHIUBUIAYATbHBIH OTOOPHI B CEIICKIIHH
pacTeHuid M KUBOTHbIX. OLEHKa »3KcTepbepa. bBIM3KOPOACTBEHHOE CKpPELIMBAHUE —
uHOpuuHT. Yncras uans. CKpenuBaHue YUCTHIX JTWHUHK. ['eTepo3uc, wim rudpuHas cuia.
HeponcrtBennoe ckpeunuBanue — ayrOpuaunr. OtganénHas ruOpuausanus U e€ yCIeXu.
HckyccTBEHHBIM MyTareHe3 M IMOJYy4YEeHUE MOJIMILUIOUIOB. [IOCTHKEHHS CEIEKIMH PAaCTCHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB

7.3

buorexHonoruss kak OTpaciab NIPOU3BOACTBA. ['€HHas WH)KEHepUsA. OJTanbl CO3JaHUS
pexomOuHanTHOH JIHK u Tpancrennsix opranusmoB. Kierounas umkeHepusi. Kierounsle
KYJBTYpBI. MHUKPOKJIOHAJIBHOE Pa3sMHOXKEHUE pacTEHUH. KiionnpoBanue
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BBICOKOITPOJIYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OPTaHU3MOB. DJKOJIOTHUYECKHE M JITHYECKHUE
npo6suembl. 'MO — renerndyecku MOIUGUIIUPOBAHHBIE OPTraHU3MBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT CO/IeP:KAHUS

1

DBOIIIOIMOHHAS OHOJIOTHUSA

1.1

DBOJIOIMOHHAS TEOPUS U €€ MEeCTO B OMOJIOTHH.

CaupzerenbcTBa 3BotoLuud. [laneoHTomornyeckue: 1nocieJoBaTeabHOCTh MOSBJIECHUS BUIOB B
MAJICOHTOJIOTUYECKON JIETOMHCH, TMepexoaHble Qopmbl. buoreorpaduueckue: CXOIACTBO U
pasnmuune GayH U (HIOp MATEPUKOB M OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M Pa3IIHUMs
SMOpPHUOHOB Pa3HBIX BHUJIOB IMO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMHUYECKHE: TOMOJIOTUYHbIE,
aHAJIOTHUYHBIC, PYJAMMECHTAPHBIC OPraHbl, aTaBU3MBI. MOJICKYIIPHO-OMOXMMHYECKHEC: CXOJICTBO
MEXaHH3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METabOIMUYECKUX MyTeHl Y BCEX OPraHu3MOB

1.2

OpomonronHas Teopus Y. Jlapsuna. [Ipeanocbuiku BO3HUKHOBEHUS 1apBUHM3MA. [[BrKy1ne
CWJIBI 3BOJIIOLMU BHUJIOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IMPU OTrPAaHUUYEHHOCTH
pecypcoB, HeonpeaenéHHasi K3MEHYMBOCTh, 00pb0a 3a CYIIECTBOBaHHE, ECTECTBEHHBIN 0TOOP)

1.3

Cunrernueckass teopust sBontoruu (CTD) u ocHoBHBIE €€ TONOKEHUS. MUKPOIBOIIONHSL.
[Tonynsuus Kak eIMHUIIA BUIA U SBOJIOLUU

1.4

JBrokymue cunbl ((akTophl) IBOJIOIMU BUIOB B Mpupojae. MyTallMOHHBIA MpoIecc H
KOMOMHATHBHas HM3MEeHUYUBOCTh. [lomynsuuoHHble BoJaHBI U jApeid renos. M3zomsauus u
murpanusi. EctectBeHHbIl 0TOOp — Hanpasisomuil pakrop 3BosoLud. @opMbl €CTECTBEHHOTO
oroopa. IIpucrnocoOaeHHOCTh OpPraHM3MOB  Kak  pe3yibTar 3Boironuu. [lpumepsr
npucnocoOIeHnid y oprann3mMoB. ApoMopho3sl U uanoananTauuu. Bun u BumooOpazoBaHue.
Kpurepuu Buga. OcHOBHBIE GOpMBI BH1000pa30BaHMsl: reorpaguueckoe, IKOJOrHUECKOe

1.5

MaxkposBomtorusi. DopMbl  3BoNMONMK:  (puUeTHYECKas, JUBEPreHTHas, KOHBEPreHTHas,
napajuienapHasi. HeoOpaTumMocTh 3BOJIIOLMU

BO3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHayuHble TPEACTABICHUS O 3apOXKACHUU >KU3HU. HayuyHble rUmore3bl BO3HUKHOBEHHS
KHU3HU Ha 3emsie: abuoreHe3 W MaHCHEpMHUA. XUMHUYEcKas 3BOJIOLHUSA. DKCIEPUMEHTAIBHOE
MOATBEPXKJICHUE XUMHYECKOH JBONIONMH. HauanbHble STambl OHOJOTHYSCKOW 3BOJIOIUH.
I'mnoresa PHK-mupa. llepBeie kinetkn u ux 3Bosronus. @opMUpOBaHME OCHOBHBIX TPYIII
YKHBBIX OPTaHU3MOB

2.2

PazButue xu3nu Ha 3emuie 1o spam u nepuonaM. Karapxeil. Apxeiickas ¥ MpoTepo3oicKas
spbl. [laneosolickas spa u e€ mepuonabl: KeMOpPUNCKHUN, OPAOBUKCKUH, CUITYPUNCKUH,
JI€BOHCKHI, KaMEHHOYTI'OJIbHBIA, IEPMCKHI. Me3030icKasd 3pa U €€ NEepHOoJbl: TPHUACOBBIN,
opckuil, MenoBoil. KaifHo3olckass 3pa M €€ Mepuoibl: NaJIeOreHOBBIM, HEOTCHOBBIH,
aHTPOIOI€HOBbIN. XapaKTepUCTUKa KJIMMaTa U reoJIOTHYECKUX MpoieccoB. OCHOBHBIE 3TaIlbl
HBOJIIOIIMM PACTUTEIBHOTO M KHUBOTHOTO MHpa. ApoMOpdo3bl y pacTeHUl U >KMBOTHBIX.
[TosiBneHue, paclBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB

23

Cucrema OpPraHM4ecKOro Mupa Kak oOTpaxeHue HBOMIONMUA. OCHOBHBIE CHUCTEMATUYECKHE
TpYIIbl OPraHU3MOB

24

OBonronus 4eaoBeka. AHTPONOJIOrUs Kak HayKa. Pa3BuTue npeacTaBiaeHuil 0 IPOUCXOKICHUN
yenoBeka. MeTobl n3ydeHUs aHTpororene3a. CxoncTBa U pa3inyusl 4eJ0BEeKa U JKUBOTHBIX.
CucremMaTuueckoe TOJOXKEHHE dYenoBeka. J[Bmxkymmue cuibl ((akTopsl) aHTPONOIeHe3a.
HacnencTBeHHass M3MEHUMBOCTb M €CTECTBEHHBIM 0TOOp. OOIIecTBEHHBIM 00pa3 KHU3HH,
W3rOTOBJICHUE OPYAMH TPy/a, MBIILJICHUE, PEUb

2.5

OCHOBHBIE CTaJIM1 ¥ BETBU O9BOJIIOIMH YCJIOBCKA: ABCTPAJIOIIUTCKH, YenoBek YMGHLIﬁ, YenoBek
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npamoxomsamui, YenoBek HeaHnepranbckuid, YenoBek pa3zymHblid. Haxonkum wnckomaeMbIx
OCTaHKOB, BpeMsl CyIIIECTBOBaHUS, 001aCcTh pacIpoCTpaHeHus, 00bEM TOJI0OBHOTO MO3ra, 00pas3
KU3HU, OpYyAus

2.6

UYenoseueckne pacbl. OCHOBHBIE OOJBIIME pachl: €BPOINEOMIHAs (€Bpa3miicKas), HErpo-
aBcTpayionHas  (dKBaTopuaibHasi), MOHTroJIOMJHAsE (a3uaTcKo-aMepuKaHCKas). YepTsl
MPHUCIIOCOOJICHHOCTH TPEACTABUTENICH YENOBEYECKUX pac K YCIOBUAM CYIIECTBOBAHHUS.
EnuncTBo uenoBevyeckux pac. Kpurnka pacuzma

OpranusMbl 1 OKpyXkarolias cpeaa

3.1

OKoIoTHA KaK HayKa. 3az[aq1/1 H pa3aciibl 9KOJIOTHUH. MeTopl PKOJIOTHYECKUX HCCHGI[OBaHHﬁ.
DKOIOTHYECKOe MHUPOBO33PCHHUC. CpeI[LI o0uTaHuA OpraHu3mMoB: BOJHas, HA3CMHO-
BO3ylIHas, MIOYBCHHAs, BHYTPHOPraHM3MCHHAA

3.2

Okonorudeckue Qaktopsl. Kiaccudukamus skomorudeckux (PaxkTopoB: aOHMOTHYECKUE,
OMOTHYECKHE U aHTponoreHHbIe. JlelcTBUE IKOJIOTHYeCKUX (PAKTOPOB HA OPraHU3MBI

3.3

AbGuotnueckue (GaKkToOphl: CBET, TEMIIepaTypa, BIaxHocTh. Dortonepuoamn3m. [Ipucnocobnenus
OpPTraHU3MOB K JICHCTBUIO a0MOTHYECKUX (DaKTOPOB. brosiornueckne puTMel

3.4

buotnyeckue dakropbl. Buasl 6MOTHUECKUX B3aMMOAEHCTBHM: KOHKYpPEHIMS, XUIIHUYECTBO,
Napa3uTU3M, MyTyalu3M, KOMMEHCAIN3M (HaxJ1eOHMYECTBO, KBaPTUPAHTCTBO), AMEHCAIIU3M,
HeliTpanu3M. 3HayeHne OMOTHYECKHUX B3aWMOJICHCTBHIA ISl CYIIECTBOBAaHHMS OPTraHU3MOB B
IPUPOJHBIX COOOIIECTBAX

3.5

DKOJIOTUYECKHE XapaKTCPUCTHUKHU 11(0)137215:000507 8 OcHoBHBIE IIOKa3aTCiIn MOIMyJIAIHnN:
YUCJICHHOCTb, INIOTHOCTBb, POXIACMOCTb, CMCPTHOCTH, IPHPOCT, MUIpPALUA. HI/IHaMI/IKa
YHUCJICHHOCTHU IMOMYJISINN 1 eé peryisinmsa

Coo011ecTBa 1 SKOJIOTUYECKUE CUCTEMBI

Coo0riecTBO opranu3mMoB — OmoreH03. CTPYKTyphl OMOIICHO3a: BHIOBAs, MPOCTPAHCTBEHHAS,
Tpoduueckas (mumieBast). Bunbl-noMmuHanTel. CBsi3U B OMOIIEHO3E

4.2

Okonornyeckue cucreMsl (3kocucteMmsl). Ilonstue o0 »3kocucreMe u  OHOreoleHo3e.
@OyHKIMOHAIbHBIE KOMIIOHEHTBl SKOCHCTEMBI: MPOAYLIEHTbI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopot BemiecTB M MOTOK 3HEPruu B 3Kocucreme. Tpoduueckue (MUILEBBIE) YPOBHU
skocuctembl. [lumeBble nenu M cetd. OCHOBHbIE ITOKa3aTeNd SKOCHCTEMBI: OHuoMacca,
MPOAYKIMS. DKOJIOTMYECKHE MUpaMUIbl: MPOAYKLHUHU, YHCIEHHOCTH, Ouomaccel. CBoMcCTBa
HKOCHUCTEM: YCTOMUMBOCTh, caMoperyJisinus, pazputue. Cykueccus

4.3

[IpupoaHble 3KOCHUCTEMBI. OKOCHCTEMBI 03€p M peK. OKOocucTeMa XBOWHOIO WIIHU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpOINOTeHHbIE 3KOCHCTEMBI. ATpPO3KOCUCTEMBI. YpOoskocucTembl. buonormueckoe u
XO3AWCTBEHHOE 3HAYCHHE arPOIKOCHCTEM U YPOOIKOCUCTEM.

buopa3znoobpasue kak ¢akrop yctoWuuBocTH 3KocucTeM. CoxpaHeHHe OHOIOrHYEeCKOro
pa3zHooOpasus Ha 3emiie

4.4

Yuenue B.W. Bepuaackoro o 6mochepe. ['panunsl, coctaB u cTpyktypa Ouocdepsl. XKusoe
BemiectBO U ero ¢yHkuuu. OcobeHHOCTH Ouocdepsl Kak TIII0OATBHON HAKOCHUCTEMBI.
JluHamMuueckoe paBHOBecHe M oOpaTHas cBsi3b B Oumocdepe. KpyroBopoTsl BemiecTB u
OMOreOXMMHUYECKHE [IUKIIBI 3JIEMEHTOB (Yriiepo/ia, a30Ta). 30HaAIbHOCTH Ouocdepsl. OCHOBHBIE
OMOMBI CyIIN

4.5

YenoseuecTBO B Ouochepe 3emiu. AHTpOIOreHHble M3MeHeHusi B Omochepe. ['mobanbHbIE
HKOJIOTUYECKUE MPOOIIEMBI.

OcHOBa palMOHAILHOTO YIPABJICHHUS TMPUPOJHBIMUA pecypcaMH W WX HCIOJIb30BaHUE.
JlocTrkeHusi OMOJIOTHU M OXpaHa IPUPOIbI
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBSA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI 1JI15S1 YYEHUKA

* buonorus. 10 xiacc. [Taceunuk B.B., Kamenckuit A.A., Pyonios A.M. u np.; [Tox penakmueit
[Taceunuka B.B. Akimonepnoe obmiectBo «M3natenscTBo «IIpocBemnieHuey

* buonorus. 11 knacc. [laceunuk B.B., Kamenckuit A.A., Pyouos A.M. u ap.; [lox penakuueit
[Taceunuka B.B. Akmmonepnoe obmiectBo «M3natenscTBo «IIpocBemnieHuey

METOAUYECKUE MATEPUAJIbI IJ151 YYUTEJIA

* buonorus. buonornyeckue cucteMsl U MpoLecchl; yrayonenHoe odyuenue, 10 kinace/ Tepemos A.B.,
[Terpocosa P.A. O6mecTBO ¢ orpanndeHHO# oTBeTCTBeHHOCTHIO « 1Ol MHEMO3MHA»

* buonorus. buonornyeckue cucTeMsl U MPoLIECChl; yrayoneHnHoe o0yuenue, 11 kiacc/ Tepemon A.B.,
[TerpocoBa P.A. O6mecTBO ¢ orpanndeHHO# oTBeTCTBeHHOCTHIO « 1Ol MHEMO3UHA»

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HUHTEPHET
bubmuoreka [JOK
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