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HHOACHUTEJIbHASA 3AIINCKA

[Ipu pa3paboTke mporpaMMmsbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY ISl ONPENIEICHUs
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» CcocTaBUIIM:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3yibTaToB OO0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
O0MMX LETSIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUS 0 crenupuke OUOJIOrHuH,
e 3HaYeHWU B IIO3HAHMU >KUBOH IPUPOJBI M OOECHEYEHMM CYIIECTBOBAHMS 4YEJIOBEYECKOIO
obmiectBa. CorylacHO Ha3BaHHBIM IIOJIOKEHUSM, ONPEACTICHBl OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no Guosoruu AaéT NnpeacTaBieHue o LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTaHUsI M Ppa3BUTUS oOOydaroIuXcs cpeacTBamMu ydeOHoro mnpenmera «buomorusy,
onpezaenseT 00s43aTeNIbHOE NPEAMETHOE COJIEp)KaHUE, €ro CTPYKTYpPY, paclpeleieHHue I10
paszenaM U TeMaM, PEKOMEHJYEMYIO IOCJIE0BAaTEIbHOCTh MU3YyUeHUsl yueOHOro marepuaia ¢
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeNIbHOrO Ipolecca,
BO3PACTHBIX OCOOEHHOCTEH 00yJaroLIXCs.

B mporpamme 1O OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpEeJMETHBIM H MPEIMETHBIM pe3yibTaTtaM oOydeHus B (HOpMUPOBAHHH
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOM A€ATENIbHOCTH/y4eOHBIX JeHCTBUI 00yyaromuxcs mno
OCBOCHHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa30BaHMsL.

B nporpamme no 6uonorun (10—11 kiaccel, 0a30BbIl ypOBEHb) peaqu30BaH MPUHIUI
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYeMy B HEH MPOCMAaTpPHBAETCS
HaNpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBSA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHHUS, IIEHHOCTHBIX  OpPUEHTALMil  JIMYHOCTH, SKOJIOTUYECKOTO  MBIIIJICHMS,
NPEJICTaBICHUA O 370pOBOM 00pa3e JKM3HU U OEpeKHbIM OTHOIIEHHEM K OKpY’Karolei
npupoaHoil cpene. IlosToMy Hapsay c u3ydeHHEM OOLIEOMONIOIMYECKUX TEOpUM, a TakkKe
3HAHUH O CTPOCHUHU KHUBBIX CHUCTEM PA3HOT'O paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHOJIOTMU YJEJIEHO BHHUMAaHHE HCIOJIb30BAHUIO IOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS PUKIIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIEICTBEHHBIX  3a00JIeBaHUN  4YeNOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHUSA,
000CHOBaHMS PKOJOTMUYECKH L€I1ecO00pa3HOro MOBEACHUS B OKpY’Karolled MpUupoaHOil cpere,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIbHOCTH 4YEJIOBEKa Ha COCTOSIHUE NPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHHS K MPUKIAJTHOW HANPABICHHOCTH Y4eOHOTO
npenMera «buonorus» MpoAUKTOBaHO HEOOXOIUMOCThIO 00ecnedeHus YCIOBHM AJis pelieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYecKOro o0pa3oBaHus, KOTOpas MpeArnoiaraet
¢dopmupoBaHHe y O00yYaromUXcs CIOCOOHOCTU anaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorust Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMsI 3aHUMaeT BaxkHoe MecTo. OHa
oOecrieunBaeT (popMupoBaHue y OOy4alOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHM3alil M OHBOJIIOLMU, CO34aET YCJIOBUS JUIsl: TO3HAHUS 3aKOHOB >KHMBOM TNPUPOJIHI,
¢dbopMupoBaHus (YHKIIMOHAIBLHOW TIPaMOTHOCTH, HAaBBIKOB 37J0pOBOro M Oe3omacHoOro odpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO O0IIero oOpa3oBaHusl, colanu3anuu odyqarommxcs. U3yuenue
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Ouonoruu o0ecrnieunBaeT YCIIOBUSA JUTS dbopMupoBaHus WHTEJUIEKTYaJbHBIX,
KOMMYHHKAITIOHHBIX W HWH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpAIMi OUOJIOTMYECKUX 3HAHUU C MPEJICTABICHUSMU W3 JPYTUX Y4EOHBIX MPEAMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe MMOJI0KEHUS O MTpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY JUIS ONpENENICHUs MOJIXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOLIUECs JAOKHbI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble sl (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStoe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYKAIOWIEH NPUPOAHON cpene, BoCcTpeOOBaHHBIC B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT d3JIEMEHTHl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-HAay4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIONIMX I'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro MaTrepuaja B MporpaMMe 10 OHOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENbHBIX OCOOEHHOCTSIX
JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alid MU 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4debHoro mnpeamera «buonorus» BbIIEIEHBI CIEAYIONINE COACP)KATEIbHBIC JTUHUU:
«buonorust kak Hayka. MeToibl HAy4YHOTO TO3HaHUM», «KileTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouonoruyeckas cuctemay, «CuctemMa ¥ MHOrooOpaszue OpraHM4ecKoro MUpay,
«OBOIIOLHUS )KUBOU MPUPOIBI», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Leny um3ydenuss yuebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIAJCHHUE
00yJalOIMUMHUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIMOHAJILHOW OpraHU3allid JKUBBIX CHCTEM
pa3HOro paHra u mpuoOpeTeHrne YMEHHUI UCIOIB30BaTh 3TU 3HAHMS ISl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW IPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

Hoctmwkenne 1enu u3ydeHHs ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
obecreunBaeTcs peleHrueM CAeAYyIOIMMX 3a/1a4:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBUiax, CIyKallMX OCHOBON Il (OpMUpPOBaHUS
MPEICTABICHUN O €CTeCTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAy4YHOro ITO3HAHWUS,
CTPOCHHUHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX HUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue y 0OOYYarOIIMXCs MMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX W TBOPUYECKHUX
CIOCOOHOCTEN B MPOIECCe aHAJIW3a JIAHHBIX O IMYTSAX Pa3BUTHSA B OMOJOTUM HAYYHBIX B3IJISJIOB,
UJIeH ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aINH;

CTaHOBNIEHHE Yy OOydYaromuxcsi oOIed KyabTyphl, (YHKIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHUS OKPYXKAIOUIETO MHUpa KUBOW MPUPOIBI HA
OCHOBAHUWU 3HAHHWH U OMBITA, TTOJTYYCHHBIX TTPH U3YICHUH OUOJIOTHH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUW B MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOJIOTHIA;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOM MPUPOJIHI,
HEO0OXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUUECKUX HOPM MPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HaHHE [EHHOCTH OMOJOTHYECKMX 3HAHWN JUIsl TIOBBIIMICHUS YPOBHS 3KOJIOTHYECKOM
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;
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NpUMEHEHHE TPUOOPETEHHBIX 3HAHUW W YMEHUH B MOBCEIHEBHOW JXU3HU IS OICHKH
MOCJEICTBUIA CBOEU JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAHHE U COONIOICHHE Mep MPO(PHIAKTUKY 32a00ICBaHHIA.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC ITPESIMETHI.

Jlnst u3ydenust Ouosoruy Ha 0a30BOM YPOBHE CPEIIHEro o0IIero oO0pa3oBaHUs OTBOIUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).
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COJAEP)KAHUE OBYYEHUA

10 KUIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OHMONOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKONM u mpaBoM. Ponb Ouonoruu B
(opMHpPOBaHNN COBPEMEHHON HAY4YHOU KapTHHBI Mupa. CucreMa OMOIOTHYECKUX HAYK.

MeTop1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpros, k. Yorcon nu @. Kpuk.

Tabmue! u cxeMbl: «MeTo/Ibl TO3HAHUS KUBON TPUPOIBI.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktnueckast pabora Ne 1. «lcnonbp3oBaHuE pa3iaMYHBIX METOJOB IPHU H3YYEHUU
OMOJIOrN4ECKUX 0OBEKTOB.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouoioruu. OTIudMe >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpoiicTBa OumocucTeM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJIEKYJIAPHBIN,  KJIETOYHBIM,  TKAHEBbIM,  OpPraHMW3MEHHBIN,  NOMYISLHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumuu:

Tabmuublt u cxembl: «OCHOBHBIC TpPU3HAKH JKU3HU», «YPOBHH OpraHU3alUU KHBOK
IIPUPOJBI».

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. Xumuveckuii cocTaB U CTPOEHHE KJIETKH.

XUMUYECKUH  COCTaB  KJIETKH. XUMUYECKUE  DIIEMEHTHI: MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHbIE BEILIECTBA.

@yHKIMM BOJABl U MUHEpPAIBHBIX BewlecTB B KieTke. [loanepikaHne OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0€IKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHMMble AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl O€IKOBOM
MOJIeKyJbl (TepBUYHAs, BTOPUYHAs, TPETHUYHAs M YETBEPTUYHAs CTPYKTypa). XHUMHYECKHE
cBoMcTBa OenKkoB. buonornyeckue GyHKIN OEITKOB.

®epMeHThl — Ouoniornyeckue KaraiauzaTopbl. CTpoeHHe ¢GepMeHTa: aKTHBHBIA LIEHTD,
cyocrpatHas  crenuduuHocth. Kodepmentsl. Butamuubel.  Orminuuss  (epMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

YrneBonapl: MOHOCaxapuabl (TJIFOKO3a, puO03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JAKTO3a) W TMOoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodmibHO-rHAPOGHOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aununoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JUIHA0B Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnorsl: JJTHK u PHK. Hykneotuasl — MOHOMEpB! HYKJIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxunuun PHK. Buast PHK. AT®: crpoenue u

GyHKIIHH.
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[Mutonmoruss — Hayka o kjetke. KiietouHas Teopusi — mpuMep B3aUMOJCUCTBUS UICH U
(aKTOB B HAYYHOM MO3HAHUU. METO/IbI U3YUEHHSI KIICTKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie nmpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
MeMOpana, mosekyibl JJHK kak renernueckuii anmapar, cucteMa CUHHTe3a Oejka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTudeckoi kieTku. Kierounas crenka 6akrepuii. CTpoeHHE 5yKapHOTHUYECKON KIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX (YHKIUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmaszmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ['onbmaku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMiaacTuibl. IIpomcxoxneHne MHUTOXOHIAPUM M IUIACTHA.
Bunaer mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBINA EHTP, HEHTPUOIIH,
PECHUYKHU, KI'yTUKH. DYyHKIIMY OPraHOMI0B KJIETKU. BriatoueHusl.

SAnpo — perynsaTopHslil neHTp Ki1eTku. CTpoeHue saapa: saepHas o0o0j0uKa, KaproIiasma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHBOM MPHUPOAEY,
«Pacnpenenenre XuMHUYECKUX AJIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuubr u cxemsl: «lleproanueckas TaONMIAa XUMHUYECKHX JIIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOIB», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monexkynsl AT®», «CTpoeHne 3yKapuOTHYECKON
KIeTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpPOEHHE PpacTUTENBHOM KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y TIIeBOJbD, «JIUmuas».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJIOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
U3MEpPEeHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl pacTUTENbHBIX, KUBOTHBIX M OaKTepHaIbHbBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopaTopuast pabora Ne 1. «/3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
IpUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopHass pabora Ne 2. «M3ydyeHHe CTpOEHMS KIETOK pAacTE€HHWH, *XMBOTHBIX MU
OaxTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpenapaTax U UX OMUCAHUEY.

Tema 4. /KuzHenesATeIbHOCTD KJIETKH.

OOMeH BemiecTB, WIH MeTa0ONu3M. ACCUMWISAIMS (IIaCTHYECKUd OOMEH) U
JTUCCUMUIIALIUSA (HEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Poib
3aKOHOB COXPAHEHUS BEUIECTB U SHEPTUU B IOHUMAHUHU METa0OIU3Ma.

Tumnber oOMena BemecTB: aBTOTpOodHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEHE
BELIECTB U ITPEBPALLICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass ¢a3bl ¢orocuHTe3a. Peakuuu doTtocuHTesa.
DddexTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A /IS KU3HH Ha 3emiie. Briusaue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XemocuHTe3. XeMOCHHTe3upyloue Oakrtepun. 3HaYCHHE XEMOCHHTe3a JIs JKU3HU Ha
3emue.
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DHepreTuyeckuidi OoOMEH B  KJIeTKe. PaciieruieHue  BEmecTB, BBIACICHHE |
AaKKyMYJIMPOBAaHHUE SHEPTUH B KJIETKE. JTambl dHEpreTuueckoro oomena. ['nmukonus. bpoxenue u
ero Buabl. KucinopoaHoe OKuCI€HHE, WIM KJIETOYHOE JibixaHue. OKHUCIUTEIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHIESCKOTO OOMEHA.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHpopmamus u JHK. Peamuzamus
TeHEeTUYeCKON MH(popMalMu B KieTke. ['eHeTHUeCKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
matpuuHblii cunTe3 PHK. Tpancnsanus — Ouocunres Oenka. Dtansl Tpancasauuu. Konuposanue
aMUHOKUCIOT. Posb pubocom B GuocunTese Oernka.

Heknerounsie QopMbl ku3HM — BHpYChl. Mcropuss oTkpeitus BupycoB (/. U.
WBanoBckuit). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IUKJIA BUPYCOB. bakrepunodaru. bonesnu
pacTeHHUA, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMBIC BUpycaMu. Bupyc nMMyHoIe(hUIIMTa YeIOBEKa

(BUY) — Boszoymutens CIIMJla. OOpatHas TpaHCKpPHUIIMA, peBepTa3a W HHTErpasa.
[TpoduiakTrka pacpocTpaHEHUs] BUPYCHBIX 3a00JICBaHUIA.
JdemoHcTpaumuu:

IToptpetsr: H. K. Konsnos, /. . UBanosckui, K. A. Tumupsizes.

Tabmuuet  u cxembl: «Tunbl  muTaHus», «Metabonusamy»,  «MHUTOXOHAPUSIY,
«OHepreTuueckuii oomMen», «Xmnopornacty, «Potocuntes», «Ctpoenune IHK», «Ctpoenue u
¢yHKIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupycoi»,
«bakrepnodarn», «Crtpoenne wu xku3HeHHbId 1wk Bupyca CIINMJla, OGakxrtepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: monenu-anmuukanuu «Y apoenue JJHK u tpanckpunumsy», «buocuntes
Oenka», «CTpoeHue KIeTKn», Mosiens cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, WiaM KU3HEHHBIM IMKJI KieTkd. Murtepdaza u muto3. Ilpomeccsl,
npoTekaromue B uHTepdaze. Permnmukanus — peakunss marpuyHoro cuntesa JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapHOTHUIl. JMIMIOMIHBIMA W TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuael. LluTonoruueckne OCHOBBI Pa3MHOXKEHHUS U MHJIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Jenenne xnetkn — muro3. Crazum muto3a. Ilpomecchl, mpoucxonduiMe Ha pas3HbBIX
CcTausgIX MUTO3a. bromorndeckuii CMBICII MHTO3a.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MoyioBoe. Bunapl  Oecrnonoro
pPasMHOXKEHUs: JeJICHHE HAJABOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHue,
BETE€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €r0 3HAYEHUE IS
CEJIEKLIHH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECroI0ro.

Meiio3. Craguu wmeiosza. [lporeccsl, mpoucxonsnime Ha cragusix meinosa. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonaornyecknii cMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losioBBIE Kene3bl:
CEeMEHHUKU M sSU4YHUKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo30ui,
AHIEKIeTka) — crepmaroreHe3 U oBoreHed. (OcoOEHHOCTH CTpPOCHHs SAHIEKIETOK H
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

NunuBunyanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpUOTEHE3).
Otansl AMOPHOHATBHOTO PAa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHUE, TacTpyJsLus,
opranoretes. IloctamMOproHanbHOEe pa3BUTHE. THIBI TOCTAIMOPHOHAIBLHOTO Pa3BUTH: MPSMOE,
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HemnpsiMoe (JIMYMHOYHOE). BnusHmMe cpensl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 IIBETKOBOIO PAcTEHUS: CTPOEHUE CEMEHM, CTaJUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuupl u cxembl: «@OpMbI pa3MHOKEHHUSI OPraHU3MOBY, «/IBOWHOE OIIOIOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pPacTeHUN», «JleleHne KIIETKU
OaxTtepuii», «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMb», «KIeTOUHBINH UK,
«Permmukanus JJHK», «Murtosy», «Meio3y, «lIpsimoe u Henpsimoe pa3Butue», «l'ameroreHes y
MJIEKONUTAIOIINX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

O0opynoBaHue: MHUKPOCKOI, MuUKpornpenaparbl «CriepMaTo30Ubl MIIEKOIUTAIOLIET0Y,
«Siueknerka miekonutaromero», «KapuokuHe3 B KJIETKax KOpElKa JyKa», MarHUTHas
Mo ieb-anmaukanus «/lenenue knetkuny», monaens JJHK, Monens metadaznoit XpoMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlabopaTtopHnast pabora Ne 3. «HaOmroieHne MUTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlaboparopuas pabota Ne 4. «/3yueHue CTpOEHHS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieqcTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum renetuku. Mcrtopus pasButus reHetuku. Ponb nuronorun u
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKi1ag poccuiicKuxX U 3apyO0eKHBIX YUEHBIX B pa3BUTHE
FeHETUKU. MeToapl TEeHETUKH (TUOPUI0JIOTUYECKUI, LUTOT€HETUYECKHUM, MOJIEKYJIIpHO-
reHeTuyeckuii). OCHOBHbIE T€HETUYECKUE MOHATHUS. ['eHeTnyeckass CHUMBOJIMKA, UCTIOIb3yeMasl B
CXEMax CKpEIIMBaHUN.

3aKOHOMEPHOCTH  HACJENOBaHUS  IPU3HAKOB, ycTaHOBIEHHble [.  MeHpgenem.
MonoruOpuaHOe CKpenBanue. 3aKoH equH000pa3ust THOPUIOB MepBOTo nokosienus. [IpaBuso
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus Mpu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpuiHoe  CKpeuMBaHuWEe. 3aKOH  HE3aBUCHMMOIO  HACJEJOBAaHUS  MPHU3HAKOB.
[{uToreHeTHUeCcKUe OCHOBBI JUTHOPHUIHOTO CKpEIIMBaHUA. AHAIM3UPYIOLIEE CKpELMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIEIeHHsI TEHOTUIIA OCOOU.

CueruieHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno clelIeHHOMY
HacJIeJOBaHMIO r'eHoB. Hapyienue cuenneHus reHoB B pe3ynbTaTe KpOCCHUHIOBEpA.

XpoMOCOMHas TeOpHsl HACJIEICTBEHHOCTHU. | eHeTH4eCKe KapThl.

I'enetnka nosa. XpoMOCOMHOE OIPEAEIICHHE N0JIa. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NPU3HAKOB, CLEIUIEHHBIX C
TIOJIOM.

N3meHunBOCTh. BHibl H13MEHUMBOCTHU: HEHACIIECTBEHHAs U HacleACTBeHHas1. Posb cpeibl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHKA MOIU(PUKALUOHHOW HW3MEHYMBOCTH.
Bapuauvonssiii psn v BapuanronHast kpupas. Hopma peakiuu npusnaka. KonuuecTBeHHbIE U
Ka4eCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON NU3MEHYHBOCTH.

HacnenctBenHnas, M reHoTUnuyeckas, "3MeHUYMBocTh. KoMOMHaTHBHAS M3MEHYMBOCTb.
Meiio3 u moIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTalMOHHas
u3MeH4nBOCTh. Kiaccu¢pukanuss MyTalnuid: Te€HHblE, XpPOMOCOMHBIE, T'eHOMHble. YacToTa U
OpUYUHBI MyTauuid. MyTtareHHble GakTopbl. 3aKOH TOMOJIOTHUECKUX PSAAO0B B HACIIEACTBEHHOU
n3menurBocty H. M. BaBunosa.
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BHesinepHas HacIE€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka wyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYCCKUH, OMOXUMHUYECKHA, MOJEKYJISIPHO-
reHetudyeckuid. COBpEeMEHHOE OIpEeAeNICHUE TE€HOTHUIIA: ITOJHONCHOMHOE CEKBEHHPOBAHMUE,
TEeHOTUIIMPOBaHUE, B ToM uucie ¢ nomomibto [1[[P-ananusa. HacnenctBenusie 3a0onieBaHus
YelOBeKa: TeHHBbIE OoJie3HH, OOJE3HM C HACJIEACTBEHHOW  MPEeapacoyioKeHHOCTHIO,
XpoMOcoMHBIE Oone3Hu. CoMaTHYecKHe W TeHepaTUBHbIC MyTanuu. CTBOJOBBIE KIICTKH.
[TpuHUMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKUA U JICUEHUS T€HETHUECKUX
Oone3nel. MeauKO-reHeTUUeCKOe KOHCYJIbTUPOBAHMUE. 3HAUEHHE MEAUIIMHCKOW TEeHETHKU B
MPEIOTBPALICHUH U JICUCHUHU T€HETHYECKUX 3a00JIeBaHUM YeJIOBEKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®puz, C. C. YUerBepukos, H. B. Tumodeer-
PecoBckwnii, H. 1. BaBmiios.

Tabmumel 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHKUE M €T0 IUTOTCHETHYECKAas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro IMTOT€HETUYECKass OCHOBa», <«3aKOH YHCTOTBHI TaMeT»,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3auMozeiicTBrue ajuiebHBIX T€HOBY, «l eHeTnYecKkne KapThl paCTEHUM, KUBOTHBIX
u 4denoBekay, «['eHetuka monay, «3aKOHOMEPHOCTU HACJIEAOBAHMS, CIETUICHHOTO C IOJIOMY,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buabl wu3MeHumBOCTHY», «MoOaupuKammoHHas
U3MEHYUBOCThY, «HacnenoBanue pesyc-gaxropay, «['eHeTnka rpymnm KpoBu», «MyTalnnoHHAsS
U3MEHYUBOCTbY.

O6GopynoBanue: Mojenu-anmimKkanun «MoHOruOpuHOEe CcKpemuBanuey, «HemnomHnoe
JOMHHHpOBaHHE», «/{urubpuanoe ckpemmBanue», «llepekp€cT XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, mytanuu (HopMbl KPBUTEEB U OKPACKHU Telna), repdbapuit
«I"opox MOCeBHOW».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopaTtopHnast pabota Ne 5. «3y4yeHue pe3yabTaTOB MOHOTHOPUIHOTO M TUTUOPHUIHOTO
CKpEIIUBaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIpENapaTax.

Jlaboparopuas padota Ne 6. «M3yuenre MoauPUKAITMOHHON U3MEHUUBOCTH, TOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

Jlaboparopnas pabora Ne 7. «AnHanmu3 wMyramuii y JApo30QMiIbI Ha TOTOBBIX
MUKpOIpenaparaxy.

[TpakTrueckas pabota Ne 2. «CocTaBineHue U aHAIH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenekuusi Kak HayKa ¥ MPOIECC. 3apOkKAECHUE CEeNeKIMU U qomectukanus. Yuenne H. U.
BaBuiioBa 0 IeHTpax NPOUCXOXKIEHUS M MHOT000pas3wsi KYJIbTYpHBIX pacTeHuid. LleHTpsl
MPOUCXOKICHUS IOMALTHUX KUBOTHBIX. COpT, MOPO/A, ITAMM.

CoBpeMeHHBIE METOBI CENEKIMU. MacCoBbI U MHAWBUAYAIBHBIN OTOOPHI B CENEKIIMH
pacTeHui U XUBOTHBIX. OI[EHKA dKCTepbepa. bIu3KopoACTBEHHOE CKpEIIMBAHUE — WHOPUIUHT.
Yucras nuHusa. CkpemmuBaHMe YUCTBHIX JWHUK. ['ereposuc, wim THUOpUIHAS —CHIIA.
HeponctBenHoe ckpemmBanue — ayTOpuauHr. OtmanéHHas rulOpugusanus U e€ YCHeXH.
HcKkyCcCTBEHHBIN MyTareHe3 W MOJYyYECHHE MOJIUIIOUIO0B. J[OCTMIKEHHMSI CEJEKUHUH PacTEHU,
KUBOTHBIX U MUKPOOPTAaHHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHAs HWHXKEHEpHUs. ITambl CO3JaHUs
pexombunanTHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumxenepusi. Knetounsie
KyJlIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOXKEHHE pacTeHni. KiloHupoBaHue BbICOKOIIPOTYKTHUBHBIX
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CETbCKOXO03SUCTBEHHBIX OPTraHU3MOB. OKOJIOTHMYECKHE U JTHUYeckue mnpodsembl. MO —
TeHETHYECKU MOAU(PHUIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. ®@. 1iBaHoB.

Tabmupel u cxeMmbl: kapta «LIeHTpbI MPOUCXOXKIEHUS M MHOTooOpa3usi KyJbTYPHBIX
pacteHuii», «llopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJabTypHBIX pacTeHui», «OTaanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Knerounele KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U HEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBaHue: MYISDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sICTBCHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CEJeKIMU PACTeHHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIHUIO, IIEMEHHYI0 ()epMy, COPTOUCHBITATENbHBIH yJacTOK, B TEITMYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHUS! SBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHs U €&
MecTO B OMoJI0ruu. BiusiHue 3BOMIOIIMOHHON TEOpUH Ha pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CupgerenbcTBa HBOJIOLMM. [laeoHTOIOrMUYECKUE: IOCIEA0BATEIbHOCTh OSIBICHUS
BUJIOB B MAJICOHTOJIOTMYECKOHN JIETONUCH, TIepexoaHbie (opmbl. broreorpaduueckue: cxoacTBoO
U paznnuue GayH u GIop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHUECKUE: CXOJICTBA M pa3iUyus 3MOPHOHOB PAa3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METabOIMUYECKUX MYyTeH Y BCEX OpraHU3MOB.

OpomtonmonHasg teopusa Y. JlapBuna. IlpeanocbuikM BO3HMKHOBEHMS JapBHHU3MA.
JIBIOKyle CHiIbl  SBOJIIOLMH BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNes€HHas HW3MEHYMBOCTh, OOopb0a 3a CyIIEeCcTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunternyeckas Teopus 3Boorun (CTI) u e€ 0OCHOBHBIE TOJOKEHHUS.

Muxkposontonus. [Tomynsanus kak equHUIA BU1A U 3BOTIOLUH.

JIBuoxkyme cuibl ((akTopbl) 3BOJIOLUUU BHUJIOB B mpupoje. MyTalMoHHBIN mpolecc u
KOMOMHATHBHAsT HW3MEHYUBOCTh. [lomynsuuoHHble BOJMHBI U Apedd reHoB. Mzomsuus u
MUTpaus.

EcrectBennblii oTO0p — Hampapistomuil ¢aktop 3Bomonuud. DopMbel eCTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Boioluu. [IpuMepsl npucnocodieHuit
y OpraHu3MoB. ApoMop(03bl U UIMOATATITAIHH.

Bun wu BumooOpaszoBanue. Kpurtepuum Buga. OcHOBHBIE (GOPMBI BHJI000pa30BaHUSA:
reorpaguyeckoe, 3K0JI0rH4ecKoe.

MakposBomonus. @opMbl 3BONIONUH: (QUIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHasd,
napainiensHas. HeoGpatumocTs 3BoONNN.

IIpoucxoxaeHne  OT  HECNEUMAIM3UPOBAHHBIX  mpenakoB.  [Iporpeccupyromas
crenuanu3anus. AfanTUBHas paguanus.
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JdemoHcTpaumnu:

[Toprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBep1ios.

Tabmuubl u cxembl: «Pa3BuTHe OpraHM4eckoro wmupa Ha 3emiey», «3apOoAbllu
IIO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «PopMbl OOpbOBI 32 CYIIECTBOBaHHEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpa3ue copToB pacTteHuii», «MHOroodpasue mopoj
YKUBOTHBIX», «[Honmynsauumy, «MyTtannoHHas HU3MEHUYUBOCTbHY, «Apomopdo3bI»,
«Mnnoanantanumny», «OO0mas nereHepanus», «JBwxynme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectsus Y. Jlapsunay», «bopeba 3a cymectBoBanue», «lIpucnocoGieHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHIECKOE BUI000pa30BAHUE.

OO06opynoBaHue: KOJJICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OP TUIOIOB U
ceMsiH, KosuteKuus «lIpumepsl 3alUTHBIX IPUCTIOCOOIEHUH Y )KUBOTHBIX», Mozielb «OCHOBHbIE
HaIlpaBJICHUs 3BOIIOLUNY, 00bEMHAs MOoeb «CTpOeHHE FOJIOBHOTO MO3Ta IIO3BOHOUYHBIX).

buoreorpaduueckass kapra Mupa, KOJUIeKIus «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX U pacTeHHil», Mozaenp anmuukauusa «llepekpéct xpomocom», BiaKHbIE IpenapaTsl
«Pa3Butue Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/Ipozodunay (HOpMa,
MyTalu (OPMBbI KPBIIIBEB U OKPACKU TEJa).

JlabopaTopHble 1 NpakTHYeCKHE PAadOThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUUECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OnucaHue NPUCHOCOOJIEHHOCTH OpraHu3Ma Hu eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JloHayuHbIe TIPEICTaBICHUS O 3apOXKIACHUU KU3HU. HayuHble rumoTe3bl BO3HUKHOBEHUS
KHU3HU Ha 3emiie: aOMOreHe3 M MaHcnepMus. XHUMHUYecKas 3BOMOUMA. AOHMOTEHHBIM CHUHTE3
OPraHMYECKHUX  BEILECTB M3  HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronnK. HavanbHble aTansl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE NMPOTOKJIETKHU. [lepBble KIETKU U UX
sBOIIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne >xku3HM Ha 3emye 1o o9paM M nepuopaMm. Karapxeil. Apxeiickas u
npotepo3oiickast 9pel. [lanmeos3oiickas spa U €€ NEpPHOIbI: KEMOPHICKUMA, OpPJOBUKCKHUH,
CUJIypUHCKHH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHH.

Me3o30lickas 5pa U €€ NEepUoIbl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaiiHo30iiCcKas 3pa U €€ Mepro/bl: 1aJIe0re€HOBbIM, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M IeoJIoTHYecKuX IpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLHMU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuid U >KUBOTHBIX. [losiBneHwue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

CucremMa opraHM4ecKoOro Mupa Kak OTpa’keHue HBOJOLHUU. OCHOBHBIE CUCTEMATHUECKUE
TPyl OPTaHU3MOB.

OBojronusl 4eloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuTue npeacTaBiIeHHH O
IIPOUCXOXKAECHNUN YesloBeKa. MeTo1bl M3ydeHus: aHTpororese3a. CXxoAcTBa U pa3Indusl 4eIoBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJI0OKEHHUE YEIIOBEKA.

JBuwxymue cuibl  ((paxkTopsl) aHTpomorenesa. HacnencTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TPy/Ja, MBILUICHUE,
peub.

OcHOBHBIE CTaJuU M BETBHU HBOJIIOLMN YEJIOBEKA: ABCTPAIONUTEKH, YEIOBEK yMEIbIH,
Uenoexk npsmoxondmuii, YenoBek HeaHaepTanbckui, YemoBek pa3zyMHbld. Haxomaku
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HCKOMAeMbIX OCTaTKOB, BPEMS CYILIECTBOBaHUS, 00JIACTh PAaCHpOCTpaHEHUs, 00bEM T'OJIOBHOIO
Mo3ra, 00pa3 KU3HU, OPYIUs.

UYenoseueckre packl. OCHOBHBIE OOJbBININME pachl: €BpOTEOUHAs (eBpa3HiicKasi), HETpO-
aBcTpajiousiHas  (9KBaTOpUAlbHAsA), MOHTOJOWJHAs  (a3MaTCcKo-aMepukaHckas). YepTsl
MPUCIIOCOOJICHHOCTH TMPEJCTaBUTENIeH YeNOBEYECKHMX pac K YCIOBUSAM CYIIECTBOBAHMS.
EnunctBO uenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumuu:

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

Tabmune! u cxembl: «Bo3nukHoBeHnne CoHEUHON cucTeMbl», «Pa3BUTHE OpraHMYecKoro
mupa», «PacturenpHas kietka», <«OKuBoTHass kiuetka», «lIpokapuoTuueckas KiIeTKay,
«CoBpeMeHHasi CUCTEMAa OpPraHu4eckoro mMupay», «CpaBHEHHE AaHATOMHYECKHMX YEPT CTPOCHUS
YyelloBeKa M 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK
MPEIKOB COBPEMEHHOro ueJjoBekay, «JlpeBHelmme moan», «peBHue mrogu», «llepsbie
COBpPEMEHHBIE JTIO1», «UenoBeueckre pachl».

Ob6opynoBanue: wmynsixku «lIpoucxoxaeHue uenoBeka» (OIOCTbI  aBCTPAJIONUTEKA,
MUTEKaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKUA WIK M300pakeHHUs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEphl, pyOuia, ckpebia), reoXpoHoJorudyeckas Tabnuua,
KoJuteK1us «®opMbl COXPaHHOCTH UCKOMIAEMBbIX KUBOTHBIX M PACTEHUID.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[TpakTiueckast padota Ne 1. «M3ydyeHre MCKOMAEMBbIX OCTATKOB PACTCHHM U )KMBOTHBIX B
KOJUTEKIIUSX .

OKcKypeusi «IBOJIOLUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAayUHBIM WM
KpaeBeIUECKUI My3eil).

Tema 3. OpranusmMsl U OKpYyKaloIas cpeaa.

Okonorusi Kak Hayka. 3agadyd M pasfeibl dKOJOTMH. MeToasl JKOJIOTMYECKHX
UCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeabpl ~ oOuTaHMS ~ OpPraHW3MOB:  BOJHAas,  HAa3eMHO-BO3AYIIHas,  I[OYBEHHas,
BHYTPHOpPraHU3MEHHAsI.

Okonoruyeckue (axropsl. Kiaccudukanms skonorndeckux (hakTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOIOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AOuoTtuyeckne  (akTophl:  CBET, TeMIepaTypa, BIAKHOCTb. DOTONEPUOIU3M.
[TpucnocoOieHns OpraHu3MoB K JeHCTBHIO aOHOTHYECKHX (aKkTOpPOB. bruojornueckue puTMsl.

buotnueckne  Qaxtopel. Bumbl OMOTHYECKMX  B3aUMOJCHCTBUIN:  KOHKYpPEHLIHS,
XUIIHUYECTBO, cUMOMO3 U ero ¢opMel. [lapazutusMm, koonepanus, MyTyaliu3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HelTpanu3M. 3HaueHue OUOTUYECKUX
B3aMMOJICHCTBUI JJIS CYIIECTBOBAHUSI OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapPAKTEPUCTUKU MOMYJsiuu. OCHOBHBIE IOKA3aTelad MOMYJIALUU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXIA€MOCTb, CMEPTHOCTb, NPUPOCT, MHUTrpauusd. JuHamuka
YUCIIEHHOCTH MOMYJISIIUY U €€ PeryJsaiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ymbonpar, K. @. Pynbe, 3. ['exkens.

Tabmune! u cxemsl: kapta «lIpupoansie 3086 3eman», «Cpelbl 00UTaHUS OPTraHU3MOBY,
«Dotonepuoguzmy», «llonmynsuuu», «3aKOHOMEPHOCTH pOCTa YHUCJIEHHOCTH MOMYJSALUN
uHpy30pun-Tyhenbkny», «llumessbie memm».

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:
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JlabopaTtopHnas padota Ne 3. «Mopdonornueckne 0COOEHHOCTH PaCTeHUH U3 Pa3HBIX MECT
oOUTaAHUSY.

JlaboparopHas padota Ne 4. «BinsiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktuueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA PA3HBIX BUIOB PACTCHUI.

Tema 4. Coo0miecTBa U 3KOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBaf,
NpOCTpaHCTBEHHas, Tpoduueckas (numieBas). Bunbl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonste 00 3KkocucTeMe U OHMOreOlEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHThl HAKOCHCTEMBI: TPOJAYLEHTHI, KOHCYMEHTBHI, PEAYLEHTHI.
KpyroBopor BemecTB M NMOTOK SHEprud B dKocucteme. Tpoduyeckue (MUILEBBIE) YPOBHH
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeld S3KOCHCTEMBL: Omomacca,
OPOAYKIHMSI. ODKOJOTMYECKHE MUpPaAMUAbL: MPOAYKIUMHU, YUCICHHOCTH, Ouomacchl. CBoMCTBa
9KOCUCTEM: YCTOWYMBOCTb, CAMOpPETyIIsiusl, pazButue. CyKieccus.

[IpuponHbie 3KOCHCTEMBL. JKOCHCTEMBI 03€p M peK. OJKocHCTeMa XBOWHOIO WIH
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBI. buonornyeckoe u
X03SUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak ¢akTop ycTouuBoCTH dKocucTeM. CoxpaHeHHe OMOJIOrHYECKOTro
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuanckoro o 6uocdepe. I'panuiisl, coctaB u CTpyKTypa Omochepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcoOEHHOCTH Ouocdepbl Kak IN0OATbHON 3KOCHCTEMBI.
JluHamugeckoe paBHOBECHE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTbl BemiecTB W OHOTCOXMMHYECKHE IMKJIBI JJIEMEHTOB (YyIryiepona, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

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

CocymecTBoBaHM€e NpUPObl U UyeraoBeuecTBa. CoxpaHeHue 6Mopa3zHooOpas3usi Kak OCHOBA
ycroifunBoctu Onochepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpCaMH U MX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

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

Tabmuupl u cxemsl: «llumesble nenu», «buoleHo3: coctaB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuTaHus», «OKoJoruueckas mnupamuaa», «buocdepa u yemoBexy,
«JKocucTeMa IIMPOKOJUCTBEHHOrO Jeca», «IDKOCHUCTeMa XBOMHOro Jecay», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOreHHbIE BO3JEUCTBUS HaA MPUPOIYY,
«BaxkHeillme MCTOYHHMKHM 3arps3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeimas
cocrasisitonas ouocheps», «PakTopsl Aerpaganuu o4y, «I[lapHukoBsIi d3QpexT», «DaKkTopbl
PaIMOaKTUBHOTO 3arps3HeHus1 Onochepsn», «O0mas cTtpykTypa ouocheps», «Pacrnpocrpanenue
xu3HH B Onochepe», «O30HOBHIN dKpaH Ouochepsr», «KpyroBopor yriepoma B Oumocdepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/JIEJTb-aNTITUKALHS «Tunuunsle OMOIICHO3BD», repbapmii
«PacturenpHble  coobmiecTBa», Koekuuu — «buoueno3», «Bpenurenu — BajKHEHIIMX
CENTbCKOXO3SUCTBEHHBIX ~ KYIBTYp», TepOapuui ¥ KOJUIGKIIMH pAcTeHHWH W  KUBOTHBIX,
NPUHAAISKAIINE K Pa3HbIM 3KOJOTMYECKUM IpyImaM ojxHoro Buaa, Kpacuas kaura Poccuiickoit
®deneparun, N300paskeHNsI OXpaHIEMbIX BHIOB paCTEHUI U KUBOTHBIX.
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INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI' PAMMBI 110 BUOJIOI'MHW HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBaKOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B CTPYKTYPC JHMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPECAMCTA «buomxorusy BbIJCIICHBI
CIICYIOIAE COCTABISAIOIINE: OCO3HAHME OOYYAIOIIMMHUCS  POCCHHUCKONH  Tpa)kIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEAEICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOrHM, IIeJICHANpPAaBICHHOE pa3BUTHE BHYTPEHHHUX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJACTBOBATHCS B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTaHOBKAMH, TMPUCYIIUMHU  CHCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYKWe SKOJOTMUYECKOTO IPaBOCO3HAHUSA, CIIOCOOHOCTHU
CTaBUTH LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIngHocTHBIE pE3yiabTaTbl OCBOCHUA IMPEAMCTA «buonorusa» JOCTUTaKOTCA B CIAUHCTBC
yueOHOIM M BOCIUTATENBHON NEATEIHHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
0011ecTBE MpaBWIAMH W HOPMaMHU TOBEIECHUS M CIOCOOCTBYIOT MpPOLIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUA W CaAMOpPAa3BUTHUS, PA3BHUTUA BHYTpeHHef/'I MMOo3MHu JIMYHOCTH, IMaTPpUOTU3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBaXEHHS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIngHOCTHELIE PE3YIbTATbl OCBOCHUSA yLIC6H01"O npeamMeTa «bnomorusy AOJDKHBI OTpaXKaThb
TOTOBHOCTh M CHOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIIMOHHBIM  IIEHHOCTSM POCCHUUCKOTO  00IIecTBa,
PACIIUPCHUEC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTHU B IMPOLCCCE pcain3alliid OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OPpMUPOBAHHOCTh TPAKIAHCKOM TMO3UIIMK  OOydYalOIIeTOCs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YIEHA POCCUICKOTO O0IIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHA U
MpaBONOPSJIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘-IeCKOfI ACATCIIBHOCTH IIPpXU CO3JaHUU y‘-Ie6HI)IX ITPOCKTOB,
pPEIICHUN y‘—Ie6HI)IX U II03HABAaTCJIbHBIX 3a/1a4, BBIIIOJIHCHUU OMOJIOTMYECKUX OKCIICPUMCHTOB;,

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHONICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTBIBATH B CBOUX HeﬁCTBHﬂX HeO6XO}II/IMOCTL KOHCTPYKTUBHOI'O
BSaI/IMO,ZleI\/’ICTBI/IH J'IIO)ICfI C pasHbIMHA y6e>1<)1eH1/1$[M1/1, KYJbBTYPHBIMHU IEHHOCTAMU U COLIMATIbHBIM
MOJIOKEHUEM;
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FOTOBHOCTb K COTPYAHHUYECTBY B IIPOIECCE COBMECTHOTO BBINIOJHEHUS Y4EOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIOHEHTOB MPH O0CYXJICHUH CITIOPHBIX BOMPOCOB OMOJIOTUIECKOTO COACPIKAHMS,

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepe] PoamHOMN, ropmoctu 3a CBOM Kpau, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMSITHUKAM IPUPOJIBI,
JocTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OILICHMBATh BKJIAJI POCCHUMCKUX YUYEHBIX B CTAHOBIIEHHE U pPa3BUTHE
OHMOJ0TUM, TOHUMAaHUS 3Ha4eHUsl OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTh K CITY>K€HUIO U 3auuTe OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATUS [IEHHOCTEH CEMEHHOMN KU3HH B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsl ICTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHHE MPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHWE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370POBOE MUTAHUE,
COOJII0/ICHNEe TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIN PEXXHUM 3aHATHUN U OTIbIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUUECKOMY 3JI0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIINX 3/IOPOBBIO M )KM3HU JTFOJICH;

OCO3HAHUWE TOCJIEICTBUI M HENMPHUSATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MacTEPCTBA, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JIEATEIHLHOCTH TEXHOJIOTHYECKON M CONUATILHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, TUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;
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MHTEPEC K Pa3IUyHBIM cepaM MpodeccHOHANbHON IesTeNbHOCTH, YMEHHE COBEpILATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPAa30BAaHHUIO HA MPOTSHKEHUHU BCei
JKU3HH;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 1IeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
IIOCTYIKOB M OLIEHKU UX BO3MOHBIX MOCIEICTBUN ISl OKPYXKAIOLIEH Cpebl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh HCIIOJIB30BaTh MPHOOpETaeMble NPU U3YUYECHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelIeHUuU MNpoOIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHUEM (COOII0IeHUE
MpaBUJI MOBEICHUS B INPUPOJIC, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHUS B SKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEeM, Orochepsl);

AKTUBHOE HENpUSTHE JIEHCTBUM, NPUHOCSIIMX BpEA OKPYXKaWoIIeH NPUPOIAHOM cperne,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKHE MOCIEACTBHUS MPeIIPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIUYUE PA3BUTOIO HKOJOTUYECKOTO MBIIIEHUS, SKOJOTHYECKOM KYyJIbTYphl, OIbITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MIO3HABATEJIbHOW, KOMMYHMKAaTUBHOW M COLMAIbHOM IpaKTUKE, TOTOBHOCTHM K YYAacTHIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOTHUECKOW HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW TMPAaKTUKH, OCHOBAHHOTO Ha JAMalore KyIbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEpUICHCTBOBAHUE A3bIKOBOIM M UNTATENIbCKON KYJIBTYpPhI KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIOJIbMH U TIO3HAHUS MUPA;

MOHMMaHHEe crenupuKu OUONOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paIoOHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3/JaHUU LIEJIOCTHOTO MPeICTaBIeHHsI 00 OKpYyKaroleM
MUpPE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M oOO0IlecTBa, B IO3HAHUM MPUPOJTHBIX
3aKOHOMEPHOCTEH U pelIeHnu NpoodeM COXpaHeHUs! IPUPOTHOTO PaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OUOJIOTMH JII COBPEMEHHOMW IMBHIIM3ALNN: OOECTICUeHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3AaHUE TEPCIIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemarh pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, IIOUCKA MyTeH BBIXOJA U3 TI100aTbHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecreueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATIBLHOMY
HCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJNYUYEHUU OMOJOTHYECKHX 3HAHUU B IEJNSX TOBBIIMICHUS OOIIei
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTh (DHYHKIIMOHAIBHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB MO3HAHUS, MCHOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TONy4yaeMble 3HAaHWS M aHauu3a W OOBSCHEHUS SIBICHUN
OKpY’KAIoIIero MHUpa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JelaTh O00OCHOBAHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4yHbIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOJTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJB30BaTh OHMOJOTHYECKHE 3HAHUS I PEIICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYAlIMSIX;
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OCO3HAHME I[CHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTh OCYIIECTBIISATH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh HHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHUIO U CaMOOOpPa3OBaHHIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH IO OHWOJOTMHM B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATHI

MetanpeameTHbie pe3ylbTaThl OCBOEHUSI ydeOHOro mpeamera «bHOJOrUsS» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHMS MHUPOBO33PEHHS] OOYHAIOIIMUXCA  MEXKIUCHUIUIMHAPHBIC
(MeXmpenMeTHbIe) 0OIIeHayUHbIE TIOHATHS, OTPAKAIOLINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U cnenu(uKy METOAO0B MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBIICHUE, TPOIECC, CHCTeMa, HAy4YHBIM (akT, MPHUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, MCCIeOBaHUEe, HAOIIOJEeHUE, U3MEpPEHUE, SKCIEPUMEHT MU JPYTHX), YHHUBEpCaJIbHBIC
yueOHble JeiCTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHATBFHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH OO0YYarolIuXcs,
CIIOCOOHOCTh oOyuaromuxcs HCIOJIb30BaTh OCBOCHHBIE MEXIUCHUTITMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBbIC JAEWCTBUS B I103HABATEIbHOW U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHble pe3ysibTaThl OCBOEHUS IMPOrpaMMbl CPEIHEro oouero odpa3oBaHus
JOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBble JIOTHYECKHE NeCTBUSA:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IpPU OCBOCHUU 3HAaHUM NpUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CHUHTE3a, CpaBHEHMS, KJIacCU(PHUKAIMM, OOOOIIEHHs), pPaCKpbIBaThb CMBICT OHOJIOIMYECKHX
MOHITUN (BBIIEIATH UX XapaKTEpHbIE IPU3HAKK, YCTAHABIUBATh CBS3U C APYTUMU NOHSITUSIMHU);

ONpeAeNsATh LEIN JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHM HX JOCTHUKEHHUS,
COOTHOCHTB PE3YJIbTaThl ACSITEIBHOCTH C TIOCTABICHHBIMU LIEJISIMH;

UCIMOJIb30BaTh OMOJIOTHUECKUE MOHATUS AN O0OBsCHEHHS (AKTOB U SIBICHUHM KHUBOMH
HPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCyKIeHUs (MHIYKTHUBHBIEC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISBIISATH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B pacCMaTpUBAEMbIX SIBJICHUAX, (HOPMYIUpPOBAThH
BBIBOJIbI U 3aKJIFOUYEHHS;

PUMEHSTh CXEMHO-MOJIENbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TakKKe MPOTHBOPEUYHMA PAa3HOTO POJa,
BBISIBJICHHBIX B PA3JIMYHBIX HH(MOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH PELICHUs MPOOJIEMBbI ¢ YUETOM aHaIM3a UMEIOIUXCS MaTepUAIbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJITATOB LEINSIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBATh M BBIIOJHATE pPabdOTy B YCIOBUSX pPEATbHOrO, BHUPTYAJIBHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 0a30BbIe HcCIe0BaTeIbCKHE 1eiiCTBUS:
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BJIAJICTh HaBBIKAMU Yy4eOHO-HCCIIEOBATENIbCKOM U MPOEKTHON J1EATENbHOCTH, HaBBIKAMU
paspenieHust nmpoodsieM, COCOOHOCTBIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY TIOMCKY METO/IOB
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIBHOCTH 10 IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalyy, NpeoOpa3oBaHUI0 U MPUMEHEHHMIO B YYEOHBIX CUTYyalUsX, B TOM 4YHUCIE IPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aJjaud B OOpPa30BATENbHOU JEATEIBHOCTH U
KU3HEHHBIX CHUTYalLlUsX;

BBISBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M M aAKTyaJIM3UpOBaTh 3ajady, BbIABUIATH
TUIoTe3y €€ pelleHMs, HaXOAWUTb AapryMEHThl [Uli JO0Ka3aTelbCTBA CBOUX YTBEPXKICHMI,
3aJlaBaTh apaMeTpbl U KPUTEPUU PELLICHUS;

AQHIM3UPOBATh TOJYYEHHBbIE B XOJE€ pEUICHMsS 3aJaud pPe3yibTaTbl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLI€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOKMCK INEpPEeHOCa CPEACTB U CIIOCOOOB JeHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHUS B  I[IO3HABaTEIbHYID U  IPAKTUYECKYIO oOiactu
KHU3HEIEeATEIIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX NPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC HJEH, MNpPEUIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nHpopManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodus,
HAyYHO-MOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ounonoruueckoi nHpopMaIuu, HEOOXO0AUMOM /IJ1s BBIIOJIHEHUS YU4EOHbIX 33/1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (OpMYy NpeACTaBICHUS OHOIOrMYECKOM
uH(popManuu (cxemsl, rpaduKy, Juarpammbl, TAOJIUIbI, PUCYHKHU U JIPYTrOe);

WCIIOJIh30BaTh HAyUYHBIN S3bIK B KA4eCTBE CpEJACTBa NpH padboTe C OHOJIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM AefiCTBUSIMU:

1) oOmenue:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAllore
WIN JIUCKYCCUU TI0 CYIIECTBY OOCYXJIaeMOH TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKa3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBIMIOJHEHUSI IIpe/ylaraeMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTh MO3ULUH IPYTUX YYaCTHUKOB JUAJIOra WIM JUCKYCCHH);
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pacro3HaBaTh HEBEpOAJbHBIE CpPENICTBA OOIICHHS, MMOHMMATh 3HAYEHUE COIMATBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYallUl, YMETh CMST4aTh KOH(QIUKTHI U
BECTH NIEPETOBOPHI;

BIIAJICTh PA3JIMYHBIMU CIIOCOOAMHU OOIICHUS M B3aUMOJICHCTBHUSA, NOHHMMATh HAMEPECHHS
JIPYTUX JIFOACH, MPOSBIATh YBOKUTEILHOE OTHOIIEHHWE K COOECETHUKY U B KOPPEKTHOH (hopme
(bopMyITHUPOBATH CBOM BO3PAKCHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIAraThb CBOK TOYKY 3PEHUS C MCIIOJIb30BAHUEM SI3BIKOBBIX
CpE/ICTB.

2) coBMeCcTHAs1 IeATeIbHOCTD:

MOHMMATh ¥ UCIOJh30BaTh MPEUMYIIECTBA KOMAHJIHON W MHIUBUAYATbHOU pabOTHI IIpU
peleHn OMOIOTHYECKO MpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTb MPUMEHEHHS TPYIOBBIX
dhopM B3aUMOJICHCTBUS IPU PEIICHUH YICOHOW 3a/1a4u;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KJA0T0 WICHA KOJUICKTHBA,

MPUHUMATh LIEJIM COBMECTHOW JESTEIbHOCTH, OPraHU30BbIBATH W KOOPAWHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIPENENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHOI paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXKIOTO YJaCTHHKA KOMaHIbI B OOIIUH pe3ysIbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBbIE MPOEKTHI, OLIEHUBATh HMJIEH C IMO3UIMU HOBHU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAYUMOCTH;

OCYILECTBISATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHTYaILMSX,
MIPOSIBJISITH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIUATHBHBIM.

OByaieHUe YHHBEPCAJIbHBIMY PEryJsiTHBHBIMHU ACHCTBHUAMM:

1) camoopranuzanms:

WCIIOJIH30BaTh OMOJIOTMUECKUE 3HAHUS [UIS BBISIBJICHUS TPOOJIEM M HMX pEIICHHS B
JKU3HEHHBIX U yUYEOHBIX CUTYyAIUsX;

BBIOMpATh Ha OCHOBE OMOJIOTHYECKHUX 3HAHUI 11€IeBbIe U CMBICTIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M IOCTYNKAaX IO OTHOLICHUIO K XKUBOW MPUPOJE, CBOEMY 3JI0POBBIO U 310POBBIO
OKpYKaloIlIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MMO3HABATEIBHYIO JESITEIBHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh U (GOPMYyIUPOBATH COOCTBEHHBIE 3aJauyud B 00pa30BaTENbHON JAEATEIbHOCTH U
JKU3HEHHBIX CUTYalLHSIX;

CaMOCTOSITEJIbHO COCTABJISITh TUIaH PEIICHUS MPOOJIEMBI ¢ YIETOM UMEIOIIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacupsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEATNOYTCHUT;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 3a PEIIECHUE;

OIICHUBAThH MPUOOPETEHHBIN OIIBIT;

Croco0cTBOBaThH POPMHUPOBAHUIO M TIPOSBICHUIO IITMPOKOM APYAULIUU B Pa3HBIX 00JIACTSIX
3HAHMIA, TOCTOSTHHO TIOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCHUTb KOPPEKTHUBBI B JIEATEIHLHOCThH, OIICHHBATH
COOTBETCTBUE PE3YJIBTATOB LEISAM;
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BJIaJICTh HAaBBIKAMU I103HABATEJIbHON pe(IEKCUN KaK OCO3HAHUS COBEPIIAEMBIX AECHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLIGHKU CUTYalllH, BHIOOPA BEPHOTO PEILICHHS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKCHHUIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaABO JAPYTUX Ha OIIMOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATDI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no Guosnoruu Ha 6a30BOM ypOBHE
BKITIOYAIOT CrieruduuecKkue s yaeOHoro npeamera «buoorusy HaydHbIe 3HAHHS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEPHPETAMUd U IPeoOpa3OBaHUIO 3HAHWM, BHJbI
NEeSITEAbHOCTH 10 MOJYYEeHUIO HOBOTO 3HAHMS M INPUMEHEHUIO 3HAHUW B PaziIMYHbIX Y4E€OHBIX
CUTyallUsX, a TaKKe B PpEAIbHbIX >KU3HEHHBIX CUTYalUsX, CBS3aHHbIX C Ouosoruei. B
porpaMMe TpeAMETHBIC Pe3yJIbTaThl MPEACTABICHBI 10 ToJaM 00yUeHHS.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMM B CHCTEME HAay4yHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHITHUN: )KU3Hb, KIETKA,
opraHusM, Merabonu3M (0OOMEH BeIeCTB M  MpEeBpalleHHue DHEPruu), ToMeocTa3s
(camoperynsinusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOHM3BEICHUE
(penpoaykuusi), HacJIeACTBEHHOCTh, H3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHHuE wu3jiaraTb OHOJOTHMYECKHE TEOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
[EHTpaJlbHasl JIoTMa MOJeKysipHOoW Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. WU.
BasuiioBa) u yueHus (0 eHTpax MHOTOOOpa3us U MPOUCXOKAEHUS KyIbTypHBIX pactenuit H. 1.
BaswuiioBa), onpenenars rpaHuilbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE Ba/leTh METOJaMM Hay4HOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHWE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIECHUH, OpraHu3alMs M IpOBeIEeHHE OHOIOTHYECKOTO
DKCIIEPUMEHTA, BBIIIBM)KEHHE THIIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXKIy HCCIELYEMbBIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX PpEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOPU U 3aKOHOB, YMEHHE JI€TIaTh BEIBOJBI HA OCHOBAHUU IIOJIyY€HHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYLIECTBEHHbIC NPU3HAKUA BUPYCOB, KJIETOK IIPOKAPUOT U DYKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
IpeBpalleHys] YHEPruu B KIETKe, (POTOCHHTE3a, IMIACTUYECKOIO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, ME03a, OILUIOAOTBOPEHUS, PA3MHOXKEHUS, UHIUBUIYAIILHOIO Pa3BUTHUS
opraHusma (OHTOIeHe3);

YMEHHE MPUMEHSATH MOJY4YEeHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBJICHUM, JIs1 IPUHATHS NPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM )KU3HHU C LI€IbI0 00eCIIeYeHus
0€30MaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbS OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM
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rPaMOTHOTO TIOBEJCHHUS B OKpPY)KAIOIIEeH MNPUPOAHON cpele, MOHMMaHUuE HEOOXOJUMOCTH
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pelllaTh »JJIEMEHTAapHble TEeHEeTHYECKHe 3a/Jayd Ha MOHO- U JUTHOpUAHOE
CKpeIllMBaHKE, CIETUIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHMsl HAaClIe0BAaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COOMOAATh MpaBWiia IpU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OILICHHBATh M HHTEPIPETHPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PA3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpPMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), ITUYECKHE ACTIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIeHHs, 00001as
Ouonornyeckyro WHGPOPMANHMI0O W3 HECKOJIBKHX HWCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEGHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHH B CHCTEME HAayYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Ounosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHUE PAaCKpBIBATh CO/IepP)KaHUEe OMOJIOTHUECKUX TEPMUHOB U MOHATHI: B, TIOMYJISIIIHS,
reHo(oHA, DBONIONHS, JBUXKYIIME CHIBI ((aKTOpBI) 3BOJIONUHU, MPUCTIOCOOICHHOCTh
OpPraHu3MOB, BHUA000pa30BaHHE, SKOJIOTWYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIeNH MUTaH!s, SKOJoruyeckas nupaMmua, ouoreoueHos, ouocgepa;

yMEHHE W3/arate Owonorndeckue Teopun (dBomonnoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHs SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. . BepHajckoro), onpenensiTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIAJIETh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJCHWE W OMHCAHUE
KHUBBIX CHCTEM, TIPOIIECCOB W SBICHUH, OpraHu3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTU MEXIY HCCIEAYEeMbIMU
BEJIMUYMHAMHU, OOBSICHEHHE TMONYyYEHHBIX PEe3ylIbTaTOB, HCIONb30BAHHBIX HAYYHBIX MOHATHH,
TEOPHA U 3aKOHOB, YMEHHE JIeIaTh BHIBOBI HA OCHOBAaHHH TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB: BHUJIOB,
HOMYJSAIUA, TMPOJAYIEHTOB, KOHCYMEHTOB, pPEIyLIEHTOB, OHOreOlEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIOo  OTOOpa,
BUI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHSI SKOJIOTMYECKHX (DaKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA YHEPTHH B YKOCHCTEMAX, aHTPOIIOTEHHBIX W3MEHEHHN
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOT€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

yYMEHHUE TIPUMEHSTH TOJTyYCeHHBIC 3HAHUS U OOBSICHEHUs OMOJOTHYECKHX IMPOIECCOB U
SIBTICHUH, JIJISI TIPUHSTHS TPAKTUIECKUX PEIICHUI B MOBCETHEBHOMN JKU3HHU C IIEITHI0 00eCTICUCHHS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJEHUsI B OKpYXaolleil NpUpOIHON cpene, MOHMMaHUEe HEO0OXOIMMOCTH
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UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt panoOHAIEHOTO
HPUPOJIOTIONIL30BAHMS,

YMEHHE pelIaTh 3JIeMEHTapHbIe OMOJOrMYecKHe 3aJadyd, COCTAaBIATH CXEMBI IEpeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTaHuU);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTUYecCKue paboThl, COOIIOAATh MpaBWIa MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHYECKH OILICHMBATh M HHTEPIPETUPOBATH WHPOPMAIHMIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-NOMYJSIPHBIE MaTepHaibl), paccMaTpuBaTh IJI0OATBHbIC
IKOJIOTUYECKUE TIPOOIIEMBI COBPEMEHHOCTH, (JOPMHUPOBATH MO OTHOILCHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOLIeHHUs, 0000mas
Ouonormyeckyro HMH(GOPMALUIO0 M3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne i/ Konrposbnsie IIpakrunyeckue
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 buonorus kak Hayka 2 0.5 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢292
2 JKuBbI€ CUCTEMBI M X OpraHu3alus 1 bubmmorexa OK
https://m.edsoo.ru/7f41¢292
3 XHUMHYECKUH COCTAB U CTPOCHUE KIIETKH 8 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢292
4 KusHenesTeapbHOCTD KIETKU 6 bubmorexa OK
https://m.edsoo.ru/7f41¢292
5 Pa3smHOXkeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 | bubmuoreka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
6 HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 2 15 bu6nuorexa [IOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 PesepBHOe Bpems 1 bubmmoreia LOK
https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHHe pa3aeiioB H TeM nudpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
but6mmoreka [IOK
1 1
IBOIMOIHONHAS OHOOTHA ? https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opra"HusMEbl 1 OK aromas cpena 5 1 bubnuorexa [IOK
P pyzaiom pea https://m.edsoo.ru/7{41cc74
bubnuoreka [{OK
4 Coo0 9
000111eCTBa M DKOJIOTHYECKHUE CHCTEMBI hitps://m.cdsoo.ru/7f41ccT4
bubnuoreka [{OK
5 P 2
C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5
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MIPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOU

OBPA3OBATEJIbHOM ITPOT'PAMMBI

HpOBepﬂeMble NnpeaAMETHDbIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpamMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

CdopmupoBaHHOCTH 3HAHUNW O MECT€ U POJIM OUOJIOTUU B CHCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYUYHON KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOekKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE

6I/IOJ'IOFI/II/I; Q)YHKHHOHaHBHOIZ I'paMOTHOCTH YCJIOBCKA IJIs1 PCHICHUSA

YMeHue packpbiBaTh COJepKaHUE OHOJOTHYECKHMX TEPMHUHOB H
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTaboim3M (0OMEH BEUIECTB U
MpEBpaIICHUE SHEPIHH), TOMEOCTa3 (CaMOperyisius), YpOBHEBas

opraHusanus XUBBIX CHUCTCM, CaMOBOCIIPOMU3BCACHUC (perOI[yKI_II/IH),

YMenue uznarate OMOJIOrHYECKHUe TEOpUU (KJIETOYHAs, XPOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
ydeHus (0 IEHTpaX MHOTroo0paszus W TPOMCXOXKICHUS KYJIBTYPHBIX

pactenuii H.M. BaBusosa), onpenensars TpaHUIlbl UX TPUMEHUMOCTH K

YMmenue BJIaACTb MCTOAaMHU HAYYHOI'O IIO3HAHUA B Ounoyoruu
(Ha6HIOI[eHI/Ie U OIIMCAHUC KUBBIX CHCTCM, IPOILECCOB U HBHCHHﬁ;
opraHnu3anusi n IIPOBCACHUC OMOJIOTHYSCKOTO OKCIICPUMCHTA,
BBIJIBUKCHUC THUITIOTEC3bI, BBIABJICHUC 3aBUCHUMOCTH MCKOY
HCCICAYCMBbIMH BCIIMUMHAMU, 00BsICHEHHE IMMOJIYYCHHBIX PC3YJIbTATOB,

HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ U 3aKOHOB; YMCHUC

YMeHue BBIIENATH CYIIECTBEHHBIE MPHU3HAKH BHPYCOB, KIETOK
IIpOKapuoT M ISYKApPHOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BENMIECTB U
MpEeBpaIeHUs] DHEPruu B KIETKe, (POTOCHHTE3a, IMIACTHYECKOTO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,

OIJIOAOTBOPCHUA, PAa3SMHOXCHUA, HHIUBHUIYAJIbHOI'O pa3sBUTHUA

10 KJIACC
Koxa
NPOBePsIEMOro
pe3yJabTara
1
KHU3HEHHBIX 3a/1a4
2
HacCJIeICTBEHHOCTh, U3MEHYUBOCTb, POCT U PA3BUTHE
3
XKHUBBIM CHCTEMaM
4
ACJIaTh BBIBOJBI HA OCHOBAHUU MOJTYUYCHHBIX pe3y.]'IBTaTOB)
5
opranusma (OHTOT'€HE3)
6

VYMmenune IIPUMCHATH IIOJIYUYCHHBIC 3HaHHUA JJIA 00BACHEHHUS
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OMOJIOTHYECKUX IMponIecCcoB U ﬂBHeHHﬁ, AJI TPUHATUS TPAKTUHICCKUX
pelIeHHi B TOBCETHEBHON KHU3HH B LIEJSIX oOecrieueHust 0€30macHOCTH
CBOETO 3[I0POBbs U 3J0POBbsI OKPYKAIOLIUX JIO/IEH, COOIOAECHNS HOPM
IPaMOTHOIO  IIOBEIEHUS B  OKPYXKAIOUIEH HPUPOAHOM  Cpexe;
IIOHMMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIB30BaHUA I[OCTI/I)KGHI/Iﬁ
COBPEMEHHOW OMOJIOTMM W OMOTEXHOJIOTUH Ui PalMOHAIBHOTO

IpUpPOaAOITIOJIb30BAHHA

YMmenue peuiath 3JICMCHTAPHBIC T'CHCTUYCCKUC 3aJjaid HAa MOHO- U
,Z[I/IFI/I6pI/II[HOC CKpC€IIMBAaHUE, CLUCINNIICHHOC HACJICAOBAHUC, COCTaBJIATH
CXEMbI MOHOFI/I6pI/I,I[HOl"O CKpPCIIUBAHUA JJIA npcaACKa3zaHuAa

HacCJICOAOBaHHU ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBINOJNHATH J1A0OpAaTOPHBIE UM  MPAKTUYECKHUE padoThI,
8 coOntofarh mpaBwia Npu pabore ¢ y4eOHBIM U J1a0OpaTOPHBIM

o0opynoBaHuEM

YMeHue KPUTHYECKU OLCHMBAaTh M HMHTEPIPETUPOBATH MH(OpPMALIUIO

OMOJIOTMYECKOTO COAEPKaHMS, BKIIIOYAIOIIYIO NICEBIOHAYYHbIC 3HAHUS
9 u3 pa3nn4HbIX ucTouHukoB (CMU, HaydHO-OMYJISIpHBIE MaTE€pHAbI);

ITUYECKUE AaClEeKThl COBPEMEHHBIX WCCICIOBaHUN B OHOJIOTHH,

MEIUIMHE, OMOTEXHOJIOTHH

YMeHue co3naBath COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOLIEHMS,
10 00001mass 6MOIOrNYecKy0 HH(POPMAIIUIO U3 HECKOJIIBKUX HCTOYHHUKOB,

IPaMOTHO MCMOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTUU
11 KUIIACC

Kon
NpoBepPsAEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI CpeHero 001ero 06pa3oBaHus

ChopMupoBaHHOCTh 3HAHUM O MeCTe U POJM OHOJIOTMU B CUCTEME
Hay4YHOT'O 3HAHUS €CTECTBEHHBIX HAayK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHMS; O
BKJIJIe POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Ppa3BUTHE
O6uosiornu; (PyHKIMOHAIBHOW TPaMOTHOCTH 4YeNlOBeKa MJISi PELICHHS

JKHU3HCHHBIX 3aJa4

YMeHue packpbIBaTh COJepKaHHE OHOJOTHYECKHMX TEPMHUHOB H
HOHSITHH: BU, HOIMYJISAIWA, FeHO(i)OH,Z[, OBOJIIONUA, ABWKYIIHUE CHUIIBI
2 (dbakTopsI) ABOJTIOIINH, MPUCTIOCOOJIEHHOCTh OpTaHU3MOB,
BHUI000pa30BaHUE, JKOJIOTHUECKUE (hakTopsl, HKOCHCTEMA,

NpOAYHUCHTHI, KOHCYMCHTBI, PCAYLCHTHI, 11(S2004 IIMTaHUA,
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HKOJIOTHYECKasi MUpaMuia, OMOreoIeHo3, bnocdepa

YMenue uznarate Ouojorndeckue Teopuu (IBOIIOLMOHHAS Teopus Y.
JlapBuHa, CHUHTETHMYECKas  TEOpHUsl  DBOJIOLMH), 3aKOHBI U
3aKOHOMEpHOCTH (3apojsbimieBoro cxoacrsa K.M. bapa, yepenoBanus
IJ1aBHBIX HampaBieHuid u mytei sBosmonuu A.H. CeBepiioBa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensiTh  TpaHUIBI  HUX

MPUMCHUMOCTH K JXKUBBIM CUCTECMaM

YMeHue BIaJeTh METOJAaMH HAy4YHOTO TIO3HAHUS B OWOJIOTUH
(HabmofieHNe W ONMMCAHUE JKHUBBIX CHCTEM, IPOLIECCOB U SIBJICHHIA,
opraHu3anysi M IpOBEACHHE OMOJIOTMYECKOTO  3KCIEPUMEHTa,
BBIIBIDKGHHE  TUIIOTE3bl;  BBIABICHME  3aBUCHUMOCTH  MEXIY
HCCIIEyEMbIMU BEJIMYMHAMU, OOBSICHEHHE IOJYyYEHHBIX PE3YJbTaTOB,
WCIIOJIB30BAHHBIX HAy4HBIX IOHATHM, TEOpPUA M 3aKOHOB; YMEHHUE

ACJIaTh BbIBOJAbI HA OCHOBAHUU ITOJTYUCHHBIX pe3y.]'ILTaTOB)

VYMmenne BbIJACIATH CYHICCTBCHHBIC IIPpU3HAKH CTPOCHUA
OMOJIOTUYECKUX  OOBEKTOB:  BHJIOB, TOMYJISAIHHA, MPOAYICHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOTCOLEHO30B M  DKOCHUCTEM;
0COOEHHOCTH IPOIIECCOB HACJICJICTBEHHOU U3MEHYMBOCTH,
€CTECTBEHHOTO0  0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPTaHU3MOB, JIEHCTBUS OKOJOTMUYECKUX (HaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA DPHEPTUH B HIKOCHCTEMAaX, aHTPOTIOTECHHBIX
W3MCHECHUN B DKOCHCTEMaxX CBOCH MECTHOCTH, KPYTOBOPOTa BEIIECTB U

OMOre0OXMMHYECKUX IIUKIOB B Ouochepe

VYMmenne MNPUMCHATH ITOJIYYCHHBIC 3HAHUA JJISA 00BsICHEHNS
OMOJOTUYECKHUX TMPOIIECCOB U SBJICHUM, IS MPUHATHS MPAKTHUYECKUX
pelIeHnii B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 3710POBbsI U 3/10POBbsI OKPY>KAIOLIUX JIFOJEH, COOI0/IEHUSI HOPM
rpaMOTHOTO MOBEAEHUS B  OKPYXKAIOIIEH MNPUPOJHON  CpEJE;
MMOHUMAaHHE HE00X0IMMOCTH UCII0JIb30BaHUSA JIOCTH>KEHHM

COBpCMCHHOﬁ Oouosoruu IJI palfluOHAJIBHOTO IMTPUPOAOIIOJIb30BaHNA

YMmenue peliaTbe 3JICMCHTAPHBIC OMOJIOTUYECKHUE 3aga4u, COCTaBJIATHb

CXCMBI IIEPEHOCA BCUICCTB U S9HCPTHUU B SKOCUCTECMAX (I_ICHI/I HI/ITaHI/Iﬂ)

YMeHue BBINOJHATH JIAOOpAaTOpHBIE M MpPAKTUUYeCKue paboThl,
coOnoAaTh mpaBwia Mpu paboTe C¢ y4eOHBIM U J1aOOpaTOPHBIM
o0opynoBaHuEM

YMeHue KpUTHYECKH OLEHUBATh W HWHTEPIPETHPOBATh MHGOPMAIUIO
OMOJIOTUYECKOTO CO/IepKaHMs, BKIFOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS

13 pa3iauyHbIX UCcTOYHUKOB (CMI, HayuHO-ONyJIsipHBIE MaTepUalIbl);
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paccMaTpuBaTh rI100aNbHbIC 9KOJIOTUYECKUE poOIIeMbI

COBPEMEHHOCTH, (HOPMUPOBATH O OTHOIICHHUIO K HUM COOCTBEHHYIO
MTO3UIIHIO

YMeHue co3zaBaTh COOCTBEHHBIE TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 000011ast OMOJOTUYECKYI0 MH(GOPMAIUIO U3 HECKOJIbKHX HUCTOYHUKOB,

I'paMOTHO HCIIOJIB30BATH TTOHATHHHBINA alrapar ouoaoruu
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IMPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 buonorusa kak Hayka
11 Buonorust — Hayka o kuBO# npupojae. Pons Guosnoruu B (popMHpOBaHMHM COBPEMEHHOW Hay4HOH KapTuHbl Mupa. Cucrema
' OMOJOTMYECKUX HAyK
12 MeToapl MO3HAHUS KUBOW MPUPOABI (HAOIIOEeHNE, SKCIIEPUMEHT, ONKUCaHue, U3MEpPEeHHe, KiaccuuKaius, MOJISIUPOBAHUE,
CTaTUCTUYECKass 00pabOTKa JaHHBIX )
2 JKuBble cucTeMbl M UX OpraHu3anus
2.1 JKusble cucteMbl (OMOCUCTEMBI) KakK MpeaMeT u3ydenus ouonoruu. CBoiicTBa OMocucTeM U UX pasHooOpasue
27 YpoBHU OpraHuzanuyd OHOCHCTEM: MOJIEKYISPHO-T€HETUYECKUH, KIETOYHBIH, OpPraHU3MEHHBIH, MOMYISIIMOHHO-BUI0BOM,
HKOCHUCTEMHBIH, OMOCepHBIit
3 XUMUYECKHUI COCTaB U CTPOEHUE KIIETKU
31 XUMUYECKUI COCTaB KJIETKU. XMMUYECKHE AJIEMEHThI: MaKpO3JIEMEHThI, MUKPO3JIeMEHThl. Boja 1 MUHepalibHbIE BEIIECTBA.
' @OyHKIMM BOJBI U MUHEPAIbHBIX BELIECTB B KieTke. [loanep:xkanne ocMoTudeckoro 6ananca
benku. CocraB u cTpoeHHe OEIKOB. AMHUHOKHUCIOTBI — MOHOMeEpbI OenkoB. He3ameHuMble W 3aMEHMMbIE aMUHOKHUCIIOTHI.
AMUHOKHUCIIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€JIKOBOM MOJEKYJbl (II€pBUYHAS, BTOPUYHAs, TPETUYHAs] M YETBEPTHUHAsS
3.2 CTPYKTypa). XuMHUECKue cBOicTBa OenkoB. buonornyeckue GpyHKInN OEIKOB.
depmeHTHl — Ouonornyeckue karaiauzatopbl. CTpoeHue ¢GepMeHTa: AaKTUBHBIM LEHTp, cyOcTpaTHas CHEU(PUYHOCTb.
Kodepmentsl. Butamunsl. OTnnyns GepMeHTOB OT HEOPTaHWYECKUX KaTaau3aTOpOB
VYrieBonpl: MOHOcaxapuiabl (TJIFOKO3a, puboO3a W Ae30KcuprOo03a), aucaxapuibl (caxaposa, JaKTo03a) M IOJHCaXapuIbl
13 (xpaxMa, TJIMKOTeH, LeJUTI0J103a). buonornueckue GyHKIUU YIiIeBOIOB.
' Jiunuasl: TpUraunepuasl, crepousl, ¢ochomunuasl. ['mapodunbHo-ruapodoOHBIe cBoicTBa. buonornueckue QyHKIUU
munuaoB. CpaBHEHHUE YTIIEBOJIOB, OEIKOB U JIMMUI0B KaK UICTOUHUKOB SHEPTHH
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34 Hyxneunoseie kucnotel: JIHK u PHK. Hykmeotuasl — mMoHOMepbl HykiIenHOBBIX KucaoT. Ctpoenue u ynkiun JHK.

Crpoenne u pynkuun PHK. AT®: ctpoenue u pyHkumun
3.5 Huronorus — Hayka o kierke. Kiierounast reopusi. MeToapl H3y4eHus KIETOK

16 Knerka kak menoctHas kuBast cuctema. OOIiuMe NMpU3HAKK KIETOK: 3aMKHYTasi HapyxkHas memOpana, mojiekynsl JIHK kak

TeHETHYCCKHI arrmapar, CuCteMa CHHTE3a Oenka

37 Tunsl KJIETOK: 3yKapuoTHYecKass U IpokapuoTrhyeckas. OcoOEHHOCTH CTPOEHMs NpPOKapHOTHYeCKOW KieTku. Kierounas

cTeHka Oaktepuid. CTpoeHHE dyKapUOTHIECKOHN KIIeTKH. OCHOBHBIC OTJIMYHUS PACTUTEIBHON, )KUBOTHOW M TPUOHON KIIETKH

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsI CTEHKA, TIIMKOKAIMKC, X ¢yHKimn. [InasmMaTrnueckas memOpana, e€ cBoiicTBa
u pyskuuu. [uronnasma u e€ opranouapl. OqHOMeMOpaHHbIE OPraHOU/IBI KJIETKU: 3HAoMmIa3Marnueckas cets (JI1C), anmapat
3.8 I'onbmxu, nusocomsl. [lomyaBTOHOMHBIE OpraHoMIbl KIETKH: MMTOXOHIPHHM, IUIacTUAbL. [IponcxoxkieHue MHUTOXOHIpHUNA U
wiactua. Bunel nmnactun. HemeMOpaHHbIe OpraHoM bl KJIETKU: pUOOCOMBI, KJIETOUYHBIM IIEHTP, PECHUYKH, KT'YTUKUA. DyHKIMU

OpraHoMJIOB KJIeTKU. Brirtouenus
3.9 Snpo — peryisTopHbIid HeHTp KiIeTKu. CTpoeHue siipa: saepHas 000I09Ka, KapHoIUla3Ma, XpPOMAaTHH, SIPHIIKO. XPOMOCOMBI
3.10 TpaHcnopT BELIECTB B KIIETKE
4 XKuzneneaTenbHOCTh KIETKU

OOMeH BelecTB, WIH METa0OoIU3M. ACCUMIIANNS (TIACTUYECKUNA 0OMEH) M TUCCUMUIISIMS (SHEPreTHYeCKHii 0OMEeH) — 1B
4.1 CTOPOHBI €IMHOTO Tpolecca MeTrabonu3Ma. Tumbl oOMeHa BemiecTB: aBTOTPO(dHBIN U rerepoTpodHsiii. Ponbs gepmenToB B

oOMeHe BEIIeCTB U MPEBPAIICHUN SHEPTUH B KIIETKE

dotocunte3. CeroBas u TeMHOBasg (a3bl GorocuHTe3a. Peakunu dorocunTe3a. DPHEeKTUBHOCTh (POTOCHHTE3a. 3HAYCHHE
47 ¢doTocuHTe3a JUIs KU3HU Ha 3emiie. BiusiHue ycinoBuil cpeqipl Ha (POTOCHHTE3 M CIIOCOOBI MOBBILIEHUS €0 MPOAYKTUBHOCTH Y
KYJIbTYPHBIX PACTCHHI.

XeMOCHHTE3. XCMOCI/IHTC3I/Ipy10H_[I/IC 6aKTepI/II/I. 3HaueHUE XEMOCHUHTE3a JJIs )KU3HU Ha 3emite
3HepFCTI/I‘lCCKI/Iﬁ 0OMEH B KIIETKE. Pacmiennenue BCIICCTB, BBIJACJICHHUC MW AKKYMYJIIMPOBAHUC DHCPIrUHU B KIICTKEC. OTaIbl

4.3 OHEPICTUYICCKOTO oomena. [ukomus. BpO)KeHI/IC n €ro BHUIEI. KI/ICHOpOI[HOC OKHCJICHHE, HIIM KICTOYHOC IObIXaHHC.

O} heKTHBHOCTH PHEPTETHIECKOTO OOMEHA
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Peaknun martpuuynoro cunresa. ['enermueckas mHpopmauus u JAHK. Peanmmszauus renerwueckoid mMHGOpPMALUU B KIETKE.
4.4 I'enetnueckuii koxg u ero cpoictBa. Tpanckpumnims — matpuubiii cuHte3 PHK. Tpancnmsmms — OuocunHTtes Oenka.

KoaupoBanue amunokucior. Pons pubocom B 6GuocuHTe3e Oenka

Hexnerounsie ¢opmbr xu3Hu — BUpychl. Mcropus otkpeitus BupycoB (.M. MBanoBckmii). OCOOCHHOCTH CTPOCHHS H
4.5 KHU3HEeATeNbHOCTH BUpYycOB. bakrepuodaru. bosne3nn pacteHuii, »KMBOTHBIX U UY€JIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc

nMmmyHoaeduiurta yenoseka (BUY) — Bo3oynurens CIIM la. [IpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUMA
5 PasMHOXeHME U HHIMBUTYaTIbHOE PA3BUTHE OPTaHH3MOB

KieTouHslii WK, WK KU3HEHHBINA TUKI KIeTKu. MHTepdaza u mutos. [Ipouecchl, nporekaromue B untepdasze. Perumkanus —

peakuus marpuyHoro cunre3a JJHK. Crpoenue xpomocom. XpomMocOMHBINH HAOOp — KapuUOTHUII. [UTIIIOUIHBIN U TaITIOMIHBINA
5.1 XPOMOCOMHBIE Ha0OpBI. XpoMatuibl. LluTomoruueckre OCHOBBI pa3MHOKEHHS M HHAUBUAYATIbHOTO PAa3BUTHS OPTAaHU3MOB.

Henenne kinerku — muto3. Ctaguu mutosa. [Iponeccel, npoucxoasiye Ha pa3HbIX CTaAUsAX MUTO3a. bruosornueckuii cMbici

MHTO3a

CDOpMLI Pa3MHOXKCHHA OPraHU3MOB: 0ecIoJIoe U IOJIOBOE. Bupl OecroJioro Pa3MHOXKCHHA: JACJICHUC HAABOC, ITOYKOBAHUC
5.2 OOHO- U MHOI'OKJICTOYHBIX, cn0p006pa30BaHHe, BCTCTATHBHOC PAa3MHOXKCHHC. I/ICKYCCTBGHHOC KJIOHUPOBAHHUEC OPraHu3MoOB, €TI0

3HA4YCHUEC I CCICKIINU

[TonoBoe pa3MHOXKEHKE, €T0 OTIIMYUS OT OECIOIOrO.
53 Meiio3. Craguu meiioza. IIpouecchl, mpoucxoasmue Ha cragusx Mmeiosa. [loBenenne xpomocom B Mmeitoze. Kpoccunrosep.
buonornueckuii cMbICI U 3HaYEHUE MEK03a
['amerorenes — npouecc oOpa3oBaHMs MOJOBBIX KJIETOK Y )KUBOTHBIX. [1010BbIE JKe1e3bl: CEMEHHUKH U anuHUKU. OOpazoBaHue
5.4 U pa3BUTHE TOJOBBIX KJIETOK — ramer (crepMaTo3ou], SHIEKIeTKa) — cruepmarorene3 u ooreHe3d. OCOOEHHOCTU CTPOEHUS
AWLIEKIIETOK U criepmaTo3ouaoB. Omnogorsopenue. Ilaprenorenes

WuauBuayansHOe pa3BUTHE (OHTOreHE3). DMOpHOHAIBHOE pa3BUTHE (AMOpHOreHe3). DTambl SMOPHOHAIBHOTO PA3BUTHUS Y

IIO3BOHOYHBIX KHUBOTHBIX: )IpO6J'IeHI/Ie, racTpyJsinus, OpTraHOIrcHES. HOCT3M6pI/IOHaJ'IBHOG Ppa3sBUTHC. Twumer

5.5
MOCTAMOPUOHAIBHOTO Pa3BUTHA: MpsAMOeE, HempsMoe (IMYMHO4YHOe). BrusHue cpenpl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI,
CIOCOOHBIE BBI3BIBATh BPOXKAEHHBIE YPOACTBA.
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Poct n Pa3sBUTHC paCTCHHﬁ. OnroreHes LOBCTKOBOI'O PaCTCHUA: CTPOCHHUEC CCMCHU, CTAAUH PA3BUTHA
6 HaCHeHCTBeHHOCTL U USMCHYUBOCTb OPTaHHU3MOB

[Ipenmer u 3amaun reneTuku. Mcropust pa3BUTHSA reHETUKU. BKiaa pocCHiCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE TCHETHUKH.
6.1 Metoapl TeHETUKH (THOPHIOIOTHYECKUH, HUTOICHETHYECKUH, MOJEKYIspHO-TeHeThdeckuii). OCHOBHbBIE TE€HETHYECKHE

nouaTus. I'eHeTndeckas CHUMBOJIMKA, UCII0JIB3yEeMasd B CXEMaAX CerH_[I/IBaHI/Iﬁ

3aKOHOMEPHOCTH HACJIEZIOBaHUS TPU3HAKOB, ycTaHOBIeHHBbIe I. Mengenem. MoOHOrMOpHUIHOE CKpeUIMBaHUE. 3aKOH
eanHooOpa3us THOpHI0B epBoro nokosjeHus. [IpaBuino qoMuHUpoBaHUs. 3aKOH paclleIUIeHUs MPU3HAKOB. [ nmore3a 4ucToThl
62 ramert. [lonHOE 1 HEMoOJHOE TOMUHHUPOBAHUE.
' JuruOpuaHoe ckpemyBaHue. 3aKOH HE3aBUCHMOIO HACJEJIOBAHMS TMPU3HAKOB. lluToreHernueckre OCHOBBI AUTHOPUIHOTO
CKpelIuBaHus. AHAIH3UPYIOIIee CKpenuBanue. Mcnonp30BaHue aHATU3UPYIOMIETO CKPEIUBAHUS JIJISl ONPEICIICHUS TeHOTHUIIA

ocobu

CuernieHHOe HacienoBaHue npusHakoB. Pabora T. Moprana no cueruieHHOMY HaciieloBaHUIO reHoB. Hapyienue cuensenus
6.3 T'€HOB B pe3yJIbTaTe KPOCCUHIOBEpa. XpOMOCOMHAs TEOPUs HACIEACTBEHHOCTH. [ 'eHeTHuecKue KapThl.
I'enetnka nona. XpoMOCOMHOE ONpe/eieHre MoJla. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI. ["'OMOraMeTHbIe U reTeporaMeTHbIe

OpraHnu3MBblI. HaCJ'IeI[OBaHI/IC IMPU3HAKOB, CHCTIJICHHBIX C ITOJIOM

N3MenunBOCTh. Buabl HM3MEHUMBOCTH: HEHACJEICTBEHHAas M HAcleACTBEHHas. Ponb cpeapl B  HEHACIEACTBEHHOM
6.4 M3MEHUYMBOCTH. XapaKTepUCTHKAa MOAM(PHUKAIMOHHON M3MEHYMBOCTHU. BapuanMoHHBIN psii U BapuanroHnHas kpuBas. Hopma
peakiuu mnpu3Haka. KoauuecTBeHHble M KauyeCTBEHHbIE NPU3HAKU W WX HOpMa peakiuu. CBoiicTBa MOIM(UKAIMOHHON

HU3MCHYHNBOCTH

HaCJ'IeI[CTBeHHaSI, HJIM TCHOTHUIIMYCCKAsA, NBMCHYHNBOCTD. KomOuHaTHBHAsS N3MEHYUBOCTE. Mel03 U TTOJIOBOM nmponecc — 0CHOBa

6.5 KOMOMHATHUBHON M3MEHUYHBOCTH. MYTaI_[I/IOHHa}I N3MCHYHUBOCTD. KJIaCCI/I(bI/IKaLII/IH MYTaHHﬁI TCHHBIC XpPOMOCOMHBIC, TCHOMHBIC.

YacroTa 1 mpuuuHbl MyTaluil. MyrareHHbsle pakTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HacleACTBEeHHON n3mMeHunBoctu H.U.

BasusioBa

I'emetnka demoBeka. KapI/IOTI/IH gesoBeka. OCHOBHBIE METOJABI TCHECTUKH YCIIOBCKA: FeHeaHOFquCKHﬁ, 6JIPI3HGI_[OBBII>'I,

6.6
HHTOFCHCTHQCCKHﬁ, 6HOXHMHQCCKHﬁ, MOJICKyJ'IHpHO-l"CHCTI/I‘-ICCKI/Iﬁ. COBpeMCHHOC OIPCACIICHUC T'CHOTUIIA: TTOJHOT'CHOMHOC
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CEeKBEHHPOBAHUE, TCHOTHUIIMPOBAaHUE, B TOM uyucie ¢ nomoinpto ITI[P-ananmus3a. HacnenctBeHHble 3a00iieBaHMs YelOBEKa:
reHHble 0oje3HH, OOJE3HHM C HAcIEeACTBEHHOI IPepaclooKEHHOCTbIO, XPOMOCOMHbIE Oone3Hu. ComaTuueckue u
reHepaTtuBHble MyTanuu. [IpuHIUOBI 310pOBOro 00pasza *HU3HHW, JUATHOCTHKH, NMPOMUIAKTUKA W JIEYEHHS TIeHETUYECKHX
Oone3Hell. MeaMKO-reHeTUYecKoe KOHCYJIbTHPOBAaHUE. 3HAYEHHE MEJUIMHCKON I'eHETUKU B IPEJOTBPALCHUHM M JIEUYCHUU

TCHETUYECKUX 3a00JICBaHMIA YEITOBEKA
7 Cenexnust opraau3MoB. OCHOBBI OMOTEXHOJIOTHH

71 Cenekius Kak HayKa U Ipoliecc. 3apoxAeHUE CeNeKIUU U JomecTukaims. Yuenre H.M. BaBunoBa o 1ieHTpax mporCcxX0xKaCHUS

1 MHOT000pa3ust KyJabTYpHBIX pacTeHUH. LIeHTpbl IpOUCX0XKIeHUs JOMAIIHUX )KUBOTHBIX. CopT, Mopoja, ITaMM

CoBpeMeHHbIE METOJIbI CeJIEKIIMU. MacCoBbIi U WHIUBUIYAIbHBIA OTOOPHI B CEJIEKIMH PACTEHUU U >KUBOTHBIX. OIlCHKA
79 IKcTephepa. BIM3KopoACTBEHHOE CKpeluBanue — HHOpUAWHT. Uncras ymHus. CKpelrBaHUe YUCTHIX JTUHUH. ['eTeposuc, wim
' rubpuanas cuia. HepoacTBenHoe ckpeuBanue — ayrOpuauur. OtaanénHas rubpuauzanus u e€ ycnexu. VcKyccTBeHHBIN
MyTareHe3 u NOoJIy4eHHEe MOJUIUIOUI0B. JlOCTHKEHNS CeNEeKIINH PACTEHNUN, )KUBOTHBIX U MUKPOOPraHU3MOB

buorexHonorus kak oTpacib Mpou3BOJACTBA. ['eHHas MHkeHepus. Dtarbl co3aanus pekomOuHanTHoM JJHK u TpancreHHbix
73 opranu3moB. Kiierounass unkeHepus. Kinetounbele KyiabTypbl. MUKpPOKIOHAJIbHOE pa3MHOXEHUE pacTeHuil. KinoHupoBaHue

BBICOKOITPOAYKTHUBHBIX CEIbCKOXO03IHCTBEHHBIX OpraHnu3MoOB. OKOJIOTHYECKHE U DTUUECCKHE HpO6J’I€MBI. I'MO — reHeTHYeCcKH

MOJU(UIIMPOBAHHBIE OPTaHU3MBI
11 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 DBOJIOIIMOHHAST OUOIOTHUS
DBOJTIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.
CugerenbcTBa 3BONIOLNUU. [laneoHTONOrHYECKHE: TOCIEA0BATEIBHOCTD MOSIBJIECHUSI BUOB B MAJIEOHTOJIOTUYECKOMN JIETOMHCH,
1.1 nepexoaHbie Gpopmbl. buoreorpaduueckue: cxoACTBO U paziaudre GayH ¥ GIOp MAaTEPUKOB U OCTPOBOB. IMOPHOJIOTHUECKHE:
CXOACTBA W pa3Nuyusi HSMOPUOHOB PAa3HBIX BHAOB TO3BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,

AaHaJIOTUYHBIC, PYAUMCECHTAPHEBIC OpTaHkl, aTaBHU3MBbI. MOHCK}’J’IHPHO-6I/IOXI/IMI/I‘IeCKI/IeI CXOOCTBO MEXaHHU3MOB
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1.2

1.3

1.4

1.5

2.1

2.2

HaCJICACTBCHHOCTH N OCHOBHBIX META00INYECKHIX HYTGIZ Y BCEX OpraHnu3smMoB

OpomonnonHas teopus Y. [lapBuna. Ilpeanocbulky BOZHMKHOBEHMs JapBHHU3MA. J[BHXKYIIME CHIIBI 3BOJIOLMM BHUJOB I10
JapBuHy (M30BITOYHOE pa3MHOXKEHHE NpPU OrPAaHUYEHHOCTH PECypcoB, HeOompeleNnEHHas HW3MEHYMBOCTh, Oopnba 3a

CYLIECTBOBAHHE, ECTECTBEHHBIN 0TOOP)

Cunrernueckast Teopus sBomoiuu (CTI) u ocHoBHBIE €€ mojoxkeHus. Mukpospomitonus. [Tomymsamnus kak eauHuIa Buga U

9BOJJIOINH

JBmwxynme cuibl ((pakTophl) SBONIONMK BHIOB B MpHUpoJe. MyTAallMOHHBIM MpouecC W KOMOMHATHUBHAs M3MEHUHUBOCTH.
[MonynsauoHHbIe BOJHBI U Apeiid reHoB. M3omsmus 1 murpanus. EcTrecTBeHHbI 0TO0p — HANPABISIONINN (HAKTOP 3BOJFOLIUH.
@®opMBI €CTECTBEHHOTO 0TOOPA.

[TpucrocoOIeHHOCTh OPraHU3MOB Kak pe3yibTaT 3Bojrouuu. [Ipumepsl mpucrnocobieHuit y opranu3MoB. ApoMopho3bl u
nauoagamnTanuu.

Bun u BunoobpazoBanue. Kpurepuu Buna. OcHoBHBIE POpMBI BU000pa30BaHus: reorpaduueckoe, SJKOI0rHueckoe

MaKpOSBOHIOI_II/IH. CDOprI OBOJIFOIIUHN: (bHJIeTI/IqCCKaSI, JUBCPICHTHAs, KOHBCPICHTHAsA, I1apalICIbHasd. H606paTI/IMOCTB

9BOJJIOINHA
Bo3HukHOBEHHE U Pa3BUTHC )KXU3HU HA 3emite

JloHay4Hble MpPEICTAaBICHHUS O 3apOKICHHMU >KW3HU. HayuHble rumore3bl BO3ZHMKHOBEHHS >KM3HHM Ha 3emie: aOMoreHes
naHcnepMus. XHUMUYecKass IBOJIOLHUS. DKCIEPUMEHTAIbHOE MOJATBEPXKIEHUE XMMMUYECKOH sBomtonuu. HauanbHble sTambl
6uonornyeckoit sBomoruu. I'unoreza PHK-mupa. Tlepsble kieTku n ux sBostonus. @opMUPOBAHUE OCHOBHBIX I'PYII KUBBIX

OpraHu3MoOB

Pazputue xu3Hm Ha 3emiie 1o spam u nepuogaM. Karapxeil. Apxeiickas u mpotepo3oiickas spbl. [laneo3oiickas 3pa u eé
NEepUOJIbl: KeMOPUNUCKUHN, OPJIOBUKCKUM, CHITYpUHCKUH, NTE€BOHCKUN, KAMEHHOYTOJIbHBIA, TIepMCKuil. Me3o3oiickas spa u eé
IIEPUOJIBI: TPUACOBBIN, FOPCKUH, MEJIOBOM.

KaiiHo30lickass 3pa U €€ MepuOJbl: MAaJCOreHOBbIN, HEOICHOBBIM, AHTPONOIEHOBBIM. XapaKTEpUCTHKAa KiIuMmara U
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23

24

2.5

2.6

3.1

3.2

3.3

34

I'€OJIOTHYCCKUX ITPOLECCOB. OCHOBHBIC dTaITbI 9BOJJIIOLNUH paCTUTCIBHOI'O M XHMBOTHOI'O MHpaA. ApOMOp(i)O?)H y paCTeHI/Iﬁ n

KUBOTHBIX. [l0osiBIIEHME, pacBET U BBIMUPAHKE IPYIII )KUBBIX OPraHU3MOB
CucremMa OpraHu4ecKoro Mupa Kak oOTpa)xeHue 3BONIIOIMH. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB

OBoronus 4eaoBeKka. AHTPOIIOJIOIUs Kak Hayka. Pa3BuTHe MpencTaBiIeHUl 0 MPOUCX0XKIEHUH YenoBeka. MeToapl u3yueHus
aHTpororese3a. CxoJICTBa U pa3INyus 4eI0BeKa U )KUBOTHBIX. CHCTEMATHYECKOE MTOJI0KEHUE YETIOBEKa.
JBmwxyue cuibl (pakropel) anTpornorenesa. HacieacTBenHasi M3MEHYMBOCTh M €CTECTBEHHBIN 0TOOp. OO1IecTBeHHBINH 00pa3

KHN3HHU, U3rOTOBJICHHC Opy,Z[I/Iﬁ TpyHda, MBIIIIJICHUEC, PEYb

OcHOBHBIE CTaIMM M BETBU HBOJIIOLIMM YEJIOBEKA: aBCTpajonureku, Yemosek ymensid, YenoBek npsamoxonsammi, Yemosek
HeaHJiepTanbckuid, YenoBek pa3ymHbIi. HaxoIku HCKONaeMbIX OCTaHKOB, BPEMsI CYIIECTBOBAHHMS, 00JIaCTh PaCIpOCTPAHEHUS,

00BEM rOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs

UYenoseueckue pacbl. OCHOBHBbIE OOJbBIIKME PAchl: eBponeouHas (eBpas3uiickas), HEerpo-aBCTpajouHas (SKBaTOpHAIIbHAs),
MOHTOJIOIHAs (A3MaTCKO-aMEpUKaHCKast). UepTbl MpUCIOCOOIIEHHOCTH MPEICTaBUTENIEH YEJIOBEUYECKHX pPAC K YCIOBUSAM
cyuiecTBoBaHMs. EnMHCTBO yenoBeueckux pac. Kputuka pacuzma

OpranusMbl 1 OKpyXarolias cpeaa

DKOoJOrus KaK HayKa. 3aJauu U pa3felibl 3KOJOTUU. MeTo bl 3KOJOTHYECKUX UCCIeI0BaHUN. DKOJIOrHUYEeCKOe MUPOBO33pEHUE.
Cpenpl 0OuTaHMs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/1YIIIHAS, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS

Okonorudeckune Qaxtopsl. Knmaccudukaiums HKOIOTHYECKUX (PAKTOPOB: abUOTHUECKHE, OMOTHYECKHE U aHTPOMOTEHHBIE.
JleiicTBHE SKONIOrHUECKUX (aKTOPOB HAa OPraHU3MbI

AOuoTtndeckue (GakToOpbl: CBET, TeMIlepaTypa, BiakHOCTh. doromepuonusm. Ilpucnocobnenus OpraHU3MOB K JE€UCTBHUIO
abuotnieckux (akTopoB. buonornyeckue puTMBI

buotnueckue ¢akroppl. Buasl OMOTHYECKMX B3aMMOJCHCTBUI: KOHKYPEHIIMS, XUIIHUYECTBO, IMAPA3UTU3M, MYTYyalu3M,
KOMMEHcaJIU3M (HaxJIeOHMUECTBO, KBAPTHPAHTCTBO), aMEHCAIU3M, HEUTpannu3M. 3HAaUCHHE OMOTHUYECKUX B3aUMOJICHCTBHUMA JIJIst

CYIICCTBOBAHUSA OPTraHU3MOB B IIPUPOJHBIX COO6I_I_ICCTBaX
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DKOJIOTHYECKHE XApaKTCPUCTHUKHU IIOITYJIALIUH. OCHOBHBIE ITOKa3aTeln MOIMyJIAIUK: YUCICHHOCTD, INIOTHOCTH, POXKIAAEMOCTD,

33 CMEPTHOCTb, IPUPOCT, MUTpanus. JuHaAMIKa YUCICHHOCTH MOIMYJISLUHU U €€ Perysaus
4. Coo0iecTBa 1 HKOJIOTMYECKUE CUCTEMBI
il Coo0mecTBO Opranu3MoB — 6uoreHo3. CTpyKTyphl OMOIIEHO3a: BUOBasA, IPOCTPaHCTBEHHAs, Tpoduueckas (muiieBas). Bubi-
' NOMHUHAaHTHI. CBSI3U B OMOIIEHO3€
Dkojorudeckre cucreMbl (9kocuctembl). llonarue 06 skocucreme u OuoreoneHo3e. OyHKIHOHAIbHbIE KOMIIOHEHTHI
HKOCHUCTEMBI: MPOAYIICHTHI, KOHCYMEHTHI, PeAYIEeHTh. KpyroBopoT BelecTB M MOTOK SHEPTHH B dKOCHUCTeME. Tpoduueckue
4.2 (nuieBble) ypoBHHM 3KocucTeMbl. [lumieBbie nenu u cetd. OCHOBHBIE IMOKa3aTeld SKOCUCTEMbI: Ouomacca, MpPOAYKIIMS.
DKOJIOTUYECKHE TMHPAMUIBL: MPOIYKINU, YHCICHHOCTH, OnMomacchl. CBOMCTBAa SKOCHCTEM: YCTOHYMBOCTB, CaMOpPETYJISINS,
pasButue. Cykieccus
[Tpupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCHCTEMAa XBOMHOTO WJIM IMPOKOIMCTBEHHOTO Jieca.
43 AHTpOTIOTEHHBIE  JKOCHCTEMBI. ATPOIKOCHCTEMBL. YPOOIKOCHUCTEMBI. bHoJOrmueckoe # XO3AHCTBEHHOE 3HAYCHHE
' arposKOCUCTEM U YPOOIKOCUCTEM.
buopa3znoobpazue kak GpakTop ycroiunBocTH 3kocucteM. CoxpaHeHHe OMOJIOTHYECKOTo pa3HooOpa3us Ha 3emiie
VYuenue B.U. Bepnanckoro o Guocdepe. I'panurisl, coctaB u cTpykTypa O6uocdepsl. KnuBoe BemecTBO M €ro (yHKIHH.
4 Ocobennoctu Oumochepsl Kak ria00ambHONM JKOCHCTEMBI. JIMHAMUYECKOe paBHOBECHME M OOpaTHas CBs3b B Ouocdepe.
. KpyroBopotsl BemiecTB U OMOTr€OXMMHUYECKHE IMKIJIBI 3JIEMEHTOB (yriepoja, a3oTa). 30HaJIbHOCTh Ouocdepbl. OCHOBHBIE
OMOMBI CyIIN
YenoseuecTBo B Onochepe 3emiin. AHTpONOreHHbIE U3MEHEHUs B Ouocdepe. I modanbHbIe 3K0I0rnYecKue npoOIeMbl.
4.5 OcHoOBa palMOHANBHOTO YIPABJICHUS MPUPOJHBIMH pPECypcaMHd M HUX HUCHOJb30BaHUE. JlOCTHXKeHHMS OMOJOTMHM W OXpaHa
TIPUPOJIBI
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IPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeIHero 001ero odpa3oBanusi

ChopMupoBaHHOCTh 3HAHUW O MECTE W POJM OHOJIOTUHM B CHCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MUPAa M HAYYHOTO MHPOBO33PEHHUS;, O
BKJIQJIC POCCUHCKUX U 3apyOCKHBIX YYEHBIX-OMOJIOTOB B Pa3BHUTHE

ouosornu; (PyHKIIMOHAIBHOW TPAMOTHOCTH 4YEJIOBEKAa JUJISl pPEelICHUs

YMeHue packpbiBaThb COJIEp)KaHUE OHOJOTMYECKMX TEPMHUHOB H
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTaboym3M (0OMEH BEUIECTB U
MpeBpalleHHe JHEPruH), TOMEOCTa3 (CaMOperyJysiius), YypOBHEBas

opraHusanus XUBBIX CHUCTCM, CaMOBOCIIPOU3BCIACHUC (perOIIYKLII/ISI),

YMeHnue uznaratb OMOJIOrMUECKUe TEOpUU (KJIETOUHAas, XpOMOCOMHas,
MyTauuoHHas), 3akonbl (I'. Menaens, T. Moprana, H.I1. Basunosa) u
ydeHHsl (0 LEHTpax MHOrooOpas3us U MPOUCXOKICHHS KYIbTYPHBIX

pactennii H.J1. BaBuinosa), onpenenars rpaHUlbl UX IPUMEHUMOCTH K

YMeHue BrIajeTb METOJaMU HAY4YHOTO T[O3HAHHUS B OHUOJNOTHH
(HabOmro/IeHHEe W OIMCAHUE >KUBBIX CUCTEM, IPOIECCOB W SIBJICHUM;
OpraHm3ainys W TPOBEJACHHE OHMOJOTHYECKOTO  OIKCIICPUMEHTA,
BBIBIDKEHHWE  TUIOTE3bl;  BBISIBICHHE  3aBUCHUMOCTH  MEXIY
HCCIIEeyeMbIMU BETMYMHAMHU, OOBSICHEHHE MONYyYEHHBIX PE3yIbTaTOB,

HCIIOJIb30BAHHBIX HAYYHBIX HOH?[TI/II\/'I, Teopnﬁ U 3aKOHOB, YMCHHC

YMeHue BBIICNIATH CYIIECTBEHHBIC TMPU3HAKH BHPYCOB, KJIETOK
MPOKApUOT M  DYKAPHUOT, OJHOKIETOYHBIX U MHOTOKJIETOYHBIX
OpraHU3MOB; OCOOCHHOCTH  TMPOILIECCOB  OOMEHa  BEIIeCTB U
MIPEBpAICHUS DHEPTHH B KIIeTKe, (OTOCHHTE3a, IUIACTHYECKOTO W
JHEPreTHYeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,

OIJIOAOTBOPCHUA, Pa3MHOKCHUA, WHIAUBUAYAJIBHOT'O pa3BUTHUA

10 KJIACC
Kon
NPOBepPsIEMOro
pe3yJbTara
1
JKHU3HCHHBIX 3a1a4
2
HACJIeICTBEHHOCTh, U3MEHYHBOCTbD, POCT U PA3BUTHE
3
JKHUBBIM CUCTEMaM
4
ACJIaTh BBIBOJBI HA OCHOBAHUU MOJTYUYCHHBIX pCSYJ'IBTaTOB)
5
opraHusMa (OHTOTeHe3)
6

YMenue MMPpUMCHATH MOJIYUYCHHBIC 3HaHUA JJIsL 00BACHEHH
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OMOJIOTHYECKUX IMponIecCcoB U ﬂBHeHHﬁ, AJI TPUHATUS TPAKTUHICCKUX
pelIeHHi B TOBCETHEBHON KHU3HH B LIEJSIX oOecrieueHust 0€30macHOCTH
CBOETO 3JI0POBbS U 3J0POBbsI OKPYKAIOLIMX JIF0/IeH, COOTI0AEHUS HOPM
IPaMOTHOIO  IIOBEIEHUS B  OKPYXKAIOUIEH HPUPOAHOM  Cpexe;
IIOHMMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIB30BaHUA I[OCTI/I)KGHI/Iﬁ
COBPEMEHHOW OMOJIOTMM W OMOTEXHOJIOTUH Ui PalMOHAIBHOTO

IpUpPOaAOITIOJIb30BAHHA

YMmenue peuiath 3JICMCHTAPHBIC T'CHCTUYCCKUC 3aJadd Ha MOHO- U
,Z[I/IFI/I6pI/II[HOC CKpC€IIMBAaHUE, CLUCINNIICHHOC HACJICAOBAHUC, COCTaBJIATH
CXEMbI MOHOFI/I6pI/I,I[HOl"O CKpPCIIUBAHUA JJIA npcaACKa3zaHuAa

HacCJICOAOBaHHU ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBINOJNHATH J1A0OpAaTOPHBIE UM  MPAKTUYECKHUE padoThI,
8 coOnrofarh mpaBwia Npu pabore ¢ y4eOHbIM U J1a0OpaTOPHBIM

o0opynoBaHuEM

YMeHue KPUTHYECKU OLCHMBAaTh M HMHTEPIPETUPOBATH MH(OpPMALIUIO

OMOJIOTMYECKOTO COAEPKaHMS, BKIIIOYAIOIIYIO NICEBIOHAYYHbIC 3HAHUS
9 u3 pa3nn4HbIX ucTouHukoB (CMU, HaydHO-OMYJISIpHBIE MaTE€pHAbI);

ITUYECKUE AaClEeKThl COBPEMEHHBIX WCCIEOBaHMi B OHOJIOTHH,

MEIUIMHE, OMOTEXHOJIOTHH

YMeHue co3naBath COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOLIEHMS,
10 00001mass 6MOIOrNYecKy0 HH(POPMAIIUIO U3 HECKOJIIBKUX HCTOYHHUKOB,

T'paMOTHO HUCIIOJIb30BATh MOHATUUHBIN arrapar OnoJIOrun

11 KJIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

IIposepsiemble NpeaMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 00pa3oBaHMs

ChopMHUpPOBAaHHOCTh 3HAHHK O MECTE M PO OUOJOTHU B CHUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI MUPA U HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
ouosoruy; (PyHKIMOHATBEHON TPAMOTHOCTH YeNOBEKa ISl PeIleHUs

JKHM3HCHHBIX 3aJa4

YMeHue packpbIBaTh COJepKaHHE OHOJOTHYECKHMX TEPMHUHOB H
MOHATHIA: BUJ, MOMYJSIUSA, TeHO()OHA, IBOIIONHUS, ABIKYIINE CHUITBI
(dakTopsI) ABOJTIOIINH, MIPUCTIOCOOJIEHHOCTh OpTaHU3MOB,

BH1000pa3oBaHumeE, 9KOJIOTUYECKHE (hakTopsI, IKOCHCTEMA,
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MIPOAYLCHTHI, KOHCYMCHTHI, PECAYLICHTHI, Ja(20041 INUTaHuA,

IKOJIOTHYECKas MUpaMuia, OMoreoreHos, onochepa

YMeHnue uznaraTb OMOJIOTHYECKHE TEOpUU (IBONIOIMOHHAS Teopus Y.
JlapBuHa,  CcHHTETHMYECKass  TEOpUs  DBOJIOLMH), 3aKOHBl U
3aKOHOMEPHOCTH (3apojsiiieBoro cxonactsa K.M. bapa, uepenoBanus
IJ1aBHBIX HampaBieHui u myteu sBosmonuu A.H. CeBepiioBa, yueHus o
ouochepe B.M. Bepuaackoro), omnpeaensATb  TPAHUIB  HUX

IMPUMCHUMOCTH K JXKUBBIM CUCTECMaM

YMmenue BJIaACTb MCTOAAaMMU HAYYHOI'0 IIO3HAHUA B Oounoyoruu
(Ha6J’IIO,I[eHI/Ie N OIIMCAaHHUEC KHUBBIX CHCTEM, IIPOLECCOB H HBHGHHﬁ;
OopraHusanusa u IMIPOBCACHUC 0HOJIOrHYECKOI0 OKCIICPUMCHTA,
BBIIBHKCHHEC THUITIOTE3bI, BBISABJICHUC 3aBHCHUMOCTH MCKOY
HUCCICAYCMBbIMH BCIIMYMHAMMU, 00BsCHCHHE IMMOJIY4YCHHBIX PC3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBbIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHUC

ACJIaTh BbIBOJAbI HAa OCHOBAHUU ITOJTYUYCHHBIX pe3y.]'ILTaTOB)

Ymenue BBIJICNIATh CYLIECTBEHHbIE HPU3HAKU CTPOEHUS
OMOJIOTUYECKUX  OOBEKTOB:  BHJIOB, MONYJISILMHA, MPOAYLEHTOB,
KOHCYMEHTOB,  pPEIyLIEHTOB,  OHOT€OIl€HO30B U  DKOCHCTEM;
0COOEHHOCTHU IIPOLIECCOB HACJIEJICTBEHHOU U3MEHYNBOCTH,
€CTeCTBEHHOI0  0TOOpa, BHI000pa30BaHUs, IMPHUCIOCOOIEHHOCTH
OpPraHU3MOB, JEMCTBUSA HKOJOTHMUECKUX (DAKTOpPOB Ha OPraHU3MBI,
IepeHoca BEUIeCTB U MOTOKA 3HEPTUU B IKOCHCTEMAX, aHTPOIIOT€HHBIX
M3MEHEHUH B DKOCHCTEMax CBOEH MECTHOCTH, KPYIrOBOPOTa BEILLECTB U

OMOTeOXMMHYECKHX ITUKIOB B Onochepe

YMeHHe [OpUMEHSATh IOJyYeHHble 3HaHUS I OOBSICHEHUS
OMOJIOTMYECKUX MPOLECCOB U SBICHWUM, U MPUHATHUS NMPAKTHUECKUX
pelIeHnii B TOBCEAHEBHON KU3HHU B LIETAX oOecreueHus: 6e301MacHOCTH
CBOETO 37I0POBbS U 37I0POBbS OKPYKAIOIIHX JIFOJIEH, COOTIOIEHUST HOPM
IpPaMOTHOTO  TIOBEIEHUS B  OKpYXKamolleil npupoiHoil  cpere;
MMOHUMaHHe HE00X0IUMOCTH UCTIOJIb30BaHUS JOCTHKEHUH
COBPEMEHHOW OMOJIOTHY JIJIsl pAIlHOHAIEHOTO TIPUPOIOTIOIH30BAHUS
YMeHue pemath 3JeMEHTapHble OHMOJOTMYECKHE 3a/1a4H, COCTABIIAThH
CXEMBbI MIepeHOoCca BEUIECTB U SHEPTUHU B IKOCHCTEMax (LMY MUTAHUS)
YMeHrne BBINONMHATH JIA0OpATOpHBIE H  TpPaKTUYeCKHe padoTHl,
coOnrofaTh mpaBwia Mpu paboTe C y4eOHBIM U JIaOOPaTOPHBIM
o0opynoBaHueM

YMeHne KpUTHUYECKH OLEHHBATh W WHTEPIPETHPOBATH HH(OPMAIIHIO

OHOJIOTUYECKOTO COACPpIKaHHM, BKIIIOYAIOIIYI0 ICCBJAOHAYYHBIC 3HAHUS
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13 pa3auyHbIX ucTouHUKOB (CMU, Hay4yHO-IONYJIsIpHBIE MaTepUalbl);
paccMaTpuBaTh rino0anbHbIE 9KOJIOTMYECKUE po0IIEMbI
COBPEMEHHOCTH, (POPMHUPOBATh MO OTHOLIEHHIO K HUM COOCTBEHHYIO
MO3ULIHIO

VYMeHue co3iaBaThb COOCTBEHHBIE IIMCbMEHHBIE U YCTHBIE COOOILEHMUS,

10 000011ast OMOJOTUYECKYI0 MH(OPMAITUIO U3 HECKOJIbKHX HMCTOYHUKOB,

T'paMOTHO HUCIIO0JIb30BATh MOHSATUNHBIN armnapar OMoI0ruuU
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IPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeIHero 001ero odpa3oBanusi

ChopMupoBaHHOCTh 3HAHUW O MECTE W POJM OHOJIOTUHM B CHCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTHUHBI MUPAa M HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIC POCCUHCKUX U 3apyOCKHBIX YYEHBIX-OMOJIOTOB B Pa3BHUTHE

ouosornu; (PyHKIIMOHAIILHOW TPAMOTHOCTH 4YeJIOBEKa ISl pEelIeHUs

YMeHue packpbiBaThb COJIEp)KaHUE OHOJOTMYECKMX TEPMHUHOB H
MOHSATUMN: KU3Hb, KJIETKA, OpraHu3M; MeTa00mM3M (OOMEH BEIIECTB U
MpeBpalleHHe JHEPruH), TOMEOCTa3 (CaMOperyJysiius), YypOBHEBas

opraHusanus XUBBIX CHUCTCM, CaMOBOCIIPOU3BCIACHHC (perOﬂy'KLII/IH),

YMeHnue uznaraTtb OMONIOrMYECKHe TEOPUH (KJIETOYHAs, XpPOMOCOMHas,
MyTauuoHHas), 3akonbl (I'. Menaens, T. Moprana, H.I1. Basunosa) u
yueHHsl (0 LEHTpax MHOrooOpas3us M MPOUCXOXKICHUS KYJIbTYpPHBIX

pactennii H.J1. BaBuinosa), onpenenars rpaHUlbl UX IPUMEHUMOCTH K

YMeHue BrIajeTb METOJaMU HAY4YHOTO TIO3HAHHWS B OHOJOTHH
(HabOmro/IeHHEe W OIMCAHUE >KUBBIX CUCTEM, IPOIECCOB W SIBJICHUM;
OpraHm3anus W TMPOBEJACHUE OHMOJIOTHYECKOTO  JKCIICPUMEHTA,
BBIBIDKEHHWE  TUIOTE3bl;  BBISIBICHHE  3aBUCHUMOCTH  MEXIY
HCCIIEeyeMbIMU BETMYMHAMHU, OOBSICHEHHE MONYyYEHHBIX PE3yIbTaTOB,

HCIIOJIb30BAHHBIX HAYYHBIX HOHSITHfI, T€OpI/Iﬁ N 3aKOHOB; YMCHHUC

YMeHue BBIICNIATH CYIIECTBEHHBIC MPHU3HAKH BHPYCOB, KIIETOK
MPOKApUOT M  DYKAPHUOT, OJHOKIETOYHBIX U MHOTOKJIETOYHBIX
OpraHU3MOB; OCOOCHHOCTH  TMPOILIECCOB  OOMEHa  BEIIeCTB U
MIPEBpAICHUS DHEPTHH B KIIeTKe, (OTOCHHTE3a, IUIACTHYECKOTO W
JHEPreTHYeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,

OIJIOAOTBOPCHUA, Pa3MHOKCHUA, HHAUBUAYAJIBHOT'O Pa3sBUTHA

10 KJIACC
Kon
NPOBepPsIeMOro
pe3yJabTara
1
JKHU3HCHHBIX 3a1a4
2
HACJIeICTBEHHOCTh, U3MEHYHBOCTbD, POCT U PA3BUTHE
3
JKHUBBIM CUCTEMaM
4
ACJIaTh BBIBOJBI HA OCHOBAHUU MOJTYUYCHHBIX pCSYJ'IBTaTOB)
5
opraHusMa (OHTOTeHe3)
6

YMenue MMPpUMCHATH MOJIYUYCHHBIC 3HaHUA JJIsL 00BACHEHH
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OMOJIOTHYECKUX nponeccoB u HBHGHHﬁ, IJId TPUHATUSA NPAKTUYCCKUX
pelIeHHi B TOBCETHEBHON KHU3HH B LIEJSIX oOecrieueHust 0€30macHOCTH
CBOETO 3[I0POBbS U 3J0POBbs OKPY>KAIOLIHX JII0JIeH, COOTI0AEHUS HOPM
IPaMOTHOIO  IIOBEIEHUS B  OKPYXKAIOUIEH HPUPOAHOM  Cpexe;
IIOHMMaHUEC HCO6XOI[I/IMOCTI/I HUCIIOJIBb30BaHUA HOCTI/I)KGHI/If/’I
COBPEMEHHOW OMOJIOTMM W OMOTEXHOJIOTUH Ui PalMOHAIBHOTO

IpUpPOaAOITIOJIb30BAHHA

YMmenue peuiath 3JICMCHTAPHBIC T'CHCTUYCCKUC 3aJadd Ha MOHO- U
,Z[I/IFI/I6pI/II[HOC CKpC€IIMBAaHUE, CLUCINNIICHHOC HACJICAOBAHUC, COCTaBJIATH
CXEMbI MOHOFI/I6pI/I,I[HOl"O CKpPCIIUBAHUA JJIA npeaACKa3zaHus

HacCJICOAOBaHHU ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBINOJNHATH J1A0OpAaTOPHBIE UM  MPAKTUYECKHUE padoThI,
8 coOmonate mnpaBWia Tpu pabore C¢ ydyeOHBIM U JTaOOpaTOPHBIM

o0opynoBaHuEM

YMeHue KpUTHYECKH OLEHUBATh W HMHTEPIPETHPOBATh MH(POPMAIUIO
OHMOJIOTMYECKOT0 COJEpKaHusl, BKIIOYAIOIIYIO TICEBAOHAYYHbIC 3HAHUS
9 U3 pa3iauydHbIX UCTOYHUKOB (CMU, HayuyHO-IONYJsSipHBIE MaTepUabl);
STHUYECKHE AaCleKThl COBPEMEHHBIX HCCIEIOBaHUII B OMOJIOIHH,

MCAUIIUHE, OMOTEXHOJIOTUU

YMeHue co3naBath COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOLIEHMS,
10 00001m1ass GMOIOTUYECKY0 HH(POPMAIMIO U3 HECKOJIBKUX HMCTOYHHUKOB,

T'paMOTHO HUCIIOJIb30BATh MOHATUUHBIN arrapar OnoJIOrun

11 KJIIACC

Kona
IIpoBepsiemble npeAMeTHbIE Pe3yJbTAThI 0CBOCHUSI OCHOBHOI

NpoBepsIeMOro .
o0pa3oBaTe/IbHOM IPOrPpaMMBbl CpeHEro 001ero 00pasoBaHus

pe3yJbTara

ChopMHUpPOBAaHHOCTh 3HAHMK O MECTE W POJIM OWOJOTHU B CHUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
Oouosoruy; (PyHKIMOHATBEHON TPAaMOTHOCTH 4YeNIOBEKa HJisi pEIICHUS

JKHM3HCHHBIX 3aJa4

YMeHue packpbIBaTh COJepKaHHE OHOJOTHYECKHMX TEPMHUHOB H
MOHATHIA: BUJ, MOMYJSIHS, TeHOMOH/, DBOIIONUS, IBIKYIIUE CHIIBI
(dakTopsI) ABOJTIOIINH, MIPUCTIOCOOJIEHHOCTh OpTaHU3MOB,

BH1000pa3oBaHumeE, 9KOJIOTUYECKHE (hakTopsI, IKOCHCTEMA,
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MIPOAYLCHTHI, KOHCYMCHTHI, PECAYLICHTHI, Ja(20041 INUTaHuA,

IKOJIOTHYECKas MUpaMuia, OMoreoreHos, onochepa

YMeHnue uznaraTb OMOJIOTHYECKUE TEOpUHU (IBOMIONMOHHASA Teopus Y.
JlapBuHa,  CcHHTETHMYECKass  TEOpUs  DBOJIOLMH), 3aKOHBl U
3aKOHOMEPHOCTH (3apojsiieBoro cxonactsa K.M. bapa, yepenoBanus
IJ1aBHBIX HampaBieHui u myteu sBosmonuu A.H. CeBepiioBa, yueHus o
ouochepe B.M. Bepnaackoro), omnpeaensTb  TPaHUIBl  UX

IMPUMCHUMOCTH K JXKUBBIM CUCTECMaM

YMmenue BJIaACTb MCTOAAaMMU HAYYHOI'0 IIO3HAHUA B Oounoyoruu
(Ha6J’IIO,I[eHI/Ie N OIIMCaHHUEC KHBBIX CHCTCM, IIPOLECCCOB U HBHGHHfI;
OopraHusanusa u IMIPOBCACHUC 0HOJIOrHYECKOI0 OKCIICPUMCHTA,
BBIIBHKCHHEC THUITIOTE3bI, BBISABJICHUC 3aBHCHUMOCTH MCKOY
HUCCICAYCMBbIMH BCIIMYMHAMMU, 00BSACHCHHE IMNOJIY4YCHHBIX PC3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBbIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHUC

ACJIaTh BbIBOJAbI HAa OCHOBAHUU ITOJTYUCHHBIX pe3y.]'ILTaTOB)

Ymenue BBIJICNIATh CYLIECTBEHHbIE HPU3HAKU CTPOEHUS
OMOJIOTUYECKUX  OOBEKTOB:  BHJIOB, MONYJISILMHA, MPOAYLEHTOB,
KOHCYMEHTOB,  pPEIyLIEHTOB,  OHOT€OIl€HO30B U  DKOCHCTEM;
0COOEHHOCTHU IIPOLIECCOB HACJIEJICTBEHHOU U3MEHYNBOCTH,
€CTeCTBEHHOT0  0TOOpa, BHI000pa30BaHUs, MPHUCIOCOOIEHHOCTH
OpPraHU3MOB, JEMCTBUSA HKOJOTHMUECKUX (DAKTOpPOB Ha OPraHU3MBI,
IepeHoca BEUIeCTB U MOTOKA 3HEPTUU B IKOCHCTEMAX, aHTPOIIOT€HHBIX
M3MEHEHUH B DKOCHCTEMax CBOEH MECTHOCTH, KPYIrOBOPOTa BEILLECTB U

OMOTeOXMMHYECKHX ITUKIOB B Onocdepe

YMeHHe [NpUMEHATh TOJy4eHHble 3HaHUS I OOBSICHEHUS
OMOJIOTMYECKUX MPOLECCOB U SBICHWUM, U MPUHATHUS NMPAKTHUECKUX
pelIeHnii B TOBCEAHEBHON KU3HHU B LIETAX oOecreueHus: 6e301MacHOCTH
CBOETO 37I0POBbS U 37I0POBbS OKPYKAIOIIHX JIFOJIEH, COOTIOIEHUST HOPM
IpPaMOTHOTO  TIOBEICHUS B  OKpYXKalolleil NpuUpoiHOill  cpere;
MMOHUMaHHe HE00X0IUMOCTH UCTIOJIb30BaHUS JOCTHKEHUH
COBPEMEHHOW OMOJIOTHY JIJIsl pAIlHOHAIEHOTO TIPUPOIOTIOIH30BAHUS
YMeHue pemath 3JeMEHTapHble OHMOJOTMYECKHE 3a/1a4H, COCTABIIAThH
CXEMBbI IepeHOoca BEIIECTB U SHEPTUU B SKOocHcTeMax (L[E€NU MUTAaHUS)
YMeHrne BBIOJHATH JIA0OpPATOpHBIE M TPaKTHYeCKue paboThl,
coOnrofaTh mpaBwia Mpu paboTe C y4eOHBIM U JIaOOPaTOPHBIM
o0opynoBaHueM

YMeHne KpUTHUYECKH OLEHHBATh W WHTEPIPETHPOBATH HH(OPMAIIHIO

OHOJIOTUYECKOTO COACPpIKaHHM, BKIIIOYAIOIIYI0 ICCBJAOHAYYHBIC 3HAHUS
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13 pa3auyHbIX ncTouHUKoB (CMU, HaydHO-IIONYJIsIpHBIE MaTepUabl);
paccMaTpuBaTh rino0anbHbIE 9KOJIOTMYECKUE po0IIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHHIO K HUM COOCTBEHHYIO
MO3ULIHIO

VYMeHue co3iaBaThb COOCTBEHHBIE IIMCbMEHHBIE U YCTHBIE COOOILEHMUS,

10 000011ast OMOJOTUYECKYI0 MH(GOPMAIUIO U3 HECKOJIbKHX HUCTOYHUKOB,

T'paMOTHO HUCIIO0JIb30BATh MOHSATUNHBIN armnapar OMoI0ruuU
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ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

10 KUIACC

Kon IIpoBepsieMblii 3J1eMEHT COJEePKAHMS

1 buonorusa kak Hayka

11 buomoruss — Hayka o xuBOM mnpupoge. Pomp Ouonormu B (opMUpOBaHUU

COBPEMEHHOM Hay4yHOU KapTuHbI Mupa. CuctemMa OMOJIOTUYECKUX HAYK

MeToapl MO3HAHUS KUBOW MPUPOAbI (HAOIIOAEHHE, HKCIEPUMEHT, OMHCAHUE,
1.2 u3MepeHue, Kiaccudukaius, MOJEIUpPOBaHHE, CTAaTUCTHYecKas oO0pabdoTka

JTAHHBIX )
2 JKuBbie cucTeMbI M X OpraHu3aius

)1 JXKusbie cucteMbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owmosoruu. CBoicTBa

OMOCUCTEM U UX pa3HOOOpa3ue

YpoBHU oOpraHuzanud OMOCHCTEM: MOJEKYJISIPHO-T€HETUUYECKUH, KIETOYHBIMH,

2.2

OpTraHU3MEHHBIH, MOMYJSIIUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOC(epHBIN
3 XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE DJIEMEHTBbI: MAaKpPOJIEMEHTHI,
3.1 MHUKpO3eMeHThl. Boga u  muHepanbHble BemiectBa. DyHKUMM BOABI U

MHHCPAJIBbHBIX BEIICCTB B KJICTKC. HO)II[ep)KaHI/Ie OCMOTHYECKOro OajaHca

benku. CoctaB u cTpoeHHe O€IKOB. AMHHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3zameHnMble M 3aMEHUMBIE AMHMHOKHUCIOTBL. AMMHOKHCIOTHBIM COCTaB.
YPOBHHU CTPYKTYphl O€IKOBON MOJIEKYJIbI (IEPBUYHASL, BTOPUYHAS, TPETUUHAS U
39 YeTBepTUYHAsl CTPYKTypa). XHUMHUYEecKue cBoiicTBa OenkoB. buonornueckue
' ¢GyHKIMN OEIKOB.
depmeHTHl — Ouosoruueckue kartanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LEeHTp, cyOcTpatHas croenuduuHoctb. Kodepmentsl. Buramunbl. Otnnuus

(hepMEHTOB OT HEOPTAHMUYECKUX KaTaIM3aTOPOB

VYrieBonbl: MOHOCaxapuasl (TJIFOKO3a, pu0o03a U J1e30KCUprb03a), aucaxapuibl

(caxaposa, 7nakTo3a) W TONMcaxapuabl (Kpaxmall, TJIUKOTEH, IeJUT0JI03a).

313 buonoruueckue GyHKIIUU YTIIEBOAOB.

' Jlunuaer:  TpurMuIepuasl, — crepounbl,  Gocdomununbl.  ['mapodunsHO-
ruapodoOHbIe cBoiicTBa. buomormueckue ¢yHkmmu JgunuaoB. CpaBHEHHE

YrijeBOJ40B, OCIIKOB M JIMIIU0B KaK UCTOYHHUKOB SHCPTHUU

Hyxnennoseie kucnotel: [JHK n PHK. Hykneotnael — MOHOMEPBI HYKJIIEMHOBBIX
3.4 kuciotr. Crpoenne u ¢ynkuun JIHK. Crpoenne u ¢ynkuun PHK. ATO:

CTpoeHue U PyHKIMH

3.5 Mutonorus — Hayka o kietke. Knerounast reopus. MeToapl H3y4eHUsI KIIETOK
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Knerka kak nenoctHas >xuBas cucrema. OOuye Mpu3HAKH KICTOK: 3aMKHYTas
3.6 HapyxHasi memOpana, monekynsl JIHK kak renmermyeckuii ammapar, cucreMma

cuHTe3a OeJika

Tunsl KIETOK: dyKapuoThyeckas U nmpokapuorndeckasi. OCOOCHHOCTH CTPOCHHS
37 nmpokapuoTHuuecko  kietku. Kierounas crenka Oakrtepuit.  CTpoeHme
AYKApUOTUYECKON KJIETKH. OCHOBHBIE OTJIMYMS PACTUTENIBHOM, dXUBOTHOM M

IpuOHON KIIETKU

IloBEpXHOCTHBIE CTPYKTYpBI KIETOK — KJIETOYHAs CTEHKA, TJIUKOKAIMKC, HX
¢bynkun. [Inasmarudeckas memOpana, e€ coiicTBa U pynkuuu. L{utonnasma u eé
opraHonipl. OJHOMEMOpaHHbIE OPraHOMbl KJIETKU: SHAOIUIa3MAaTHYECKasl CeTb
3.8 (OIIC), ammapar ['ombmku, nu3zocoMbl. [loayaBTOHOMHBIE OpraHOMIbl KJIETKU:
MUTOXOHJAPUH, IutacTuAbl. [IpomcxokaeHrne MHUTOXOHIApPUM M IUIacTUA. Buubl
wiactu. HememOpaHHBIE OpraHOHMIBI KIETKH: PUOOCOMBI, KJIETOYHBIA ILIEHT,

PCCHUYKH, KT'YTUKH. CDYHKI_[I/II/I OpraHoua0B KJICTKH. Bxirouenus

3.9 Anpo — perynsatopHblii neHTp KieTku. CTpoeHHe siapa: siaepHas 000JI0vKa,

KapHoIUIa3Ma, XPOMaTHH, SIPBIIIKO. XPOMOCOMBI
3.10 TpaHCOPT BEIIECTB B KIIETKE
4 XKuzHenesaTenbHOCTh KIETKH

OOMeH BemiecTB, WM MeTa0ONU3M. ACCUMUIAIUS (TUIACTUYECKHIT OOMEH) H
41 TUCCUMMIIALUS (PHEPreTUUecKuid OOMEH) — JB€ CTOPOHBI €AMHOIO Ipoliecca
MeTtabonu3ma. Tunbsl oOMeHa BeulecTB: aBTOTPO(HBIN U rerepoTpodHbiid. Poiab

(hepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAILICHUH SHEPTUU B KIETKE

®dortocunTte3. CBeroBas U TemMHOBas (a3bl hoTocuHTE3a. Peakunu GorocuHTe3a.
D¢ddexTuBHOCTL PoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a AJIs KU3HHU Ha 3emiie.
47 Bnusnue ycrnoBuit cpeapl Ha (OTOCHHTE3 W CIIOCOOBI TIOBBIIIEHHS] €r0
. MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUM.
XemocuHTe3. XEeMOCHHTE3HUpYIoIHe OakTepuu. 3HAUYeHHE XEMOCHHTe3a IS

SKA3HU Ha 3emiie

DHepreTU4YecKuid OOMEH B KJETKe. PacuieruieHne BeIIeCTB, BBIJICICHUE W
43 aKKyMyJIMPOBaHHE OJHEPrUM B KIETKE. OTalbl HSHEPreTHUYeCKOro oOMeHa.
I'muxonu3. bpoxkenne u ero Buabl. KucinoponHoe OkHCIIEHUE, UM KIETOYHOE

npixanue. DPGeKTUBHOCTh SHEPTETUYECKOT0 0OMEHa

Peaxiiun matpuunoro cuntesa. ['enernueckast uadopmarus u JJHK. Peanuzammst
44 reHeTnyeckol uHdopmanuu B kieTke. ['eHeTHMyecKuit KOJ M ero CBOMCTBA.
Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnsmus — O6uocunTte3 Oenka.

Konuposanue amuHokucioT. Posb pubocom B GuocunTese Oenka

4.5 Hexnerounsie ¢opmbl ku3Hu — BHpychl. Mcropusi otkpeitust BupycoB ([I.U.
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NBanoBckuii). OCOOEHHOCTH CTPOCHUS H IKU3HEACATEIHHOCTH BHPYCOB.
baktepuodaru. bone3nnm pacTeHHi, >KMBOTHBIX M YEJIIOBEKA, BBHI3bIBACMBIC
Bupycamu. Bupyc nmmyHnonedpunura genoseka (BUY) — Bo3oynurens CITN/a.

[Ipodunaktrka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIA
5 Pa3zmHOXkeHMe U HHAUBUAYAIBHOE PA3BUTHE OPraHU3MOB

Kierounslii 1WKI, WIM JKU3HEHHBIM LMK KiIeTku. MHTepdasza u mMuTO3.
[Ipoueccel, mporekaromme B uHTepdasze. Permkanus — peakius MaTpUIHOTO
cunre3a JHK. Crpoenue xpomocoM. XpoMOCOMHBIM HabOp — KapUOTHIL
51 JImIouIHBIE W TaIUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
. [luTonornyeckue OCHOBBI PA3MHOXKEHUS W HHAWUBUAYAJILHOTO Pa3BUTH
OpraHU3MOB.
Henenne wimerkn — wmuto3. Craaum muto3a. [Iporeccel, mpoucxonsiye Ha

Pa3HbIX CTAUAX MUTO34. buonornueckuii cMBICII MUTO3a

@opMbl pa3MHOXKEHHsI OpPraHHW3MOB: Oecrioyioe U MosioBoe. Buabl Gecrnosnoro
59 pPa3MHOKEHHMS: JEJCHUE HAJABOE, IOYKOBAaHHE OJHO- WM MHOTOKJICTOYHBIX,
criopooOpa3oBaHue, BETreTaTUBHOE Pa3MHOKEHHE. HckyccTBenHOE

KJIOHUPOBAHUC OPraHU3MOB, €Iro 3HaUYCHUEC I CCIICKINN

ITonoBoe pa3MHOXKEHHE, €r0 OTINYUSA OT OECI0I0ro.
53 Meiio3. Craguu wmeiio3za. [lpouecchl, npoucxonsdiue Ha CTaausIxX MekHo3a.
IloBenenne xpomocom B Meioze. Kpoccunrosep. buonornueckuii cMbicn U

3HaYeHNEe MeNo03a

I"ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y JKUBOTHBIX. IlooBbIE
54 JKeJe3bl: CEMEHHUKU U AMYHUKU. OOpa3oBaHME M pa3BUTHE MOJOBBIX KIETOK —
raMmer (CepMaro3omj, ULEKIeTKa) — criepMaToreHe3 u ooree3. OcoOeHHOCTH

CTPOEHUS SHMLEKIETOK U criepMaro3onnoB. Omnogorsopenue. [laprenorenes

WnnuBuayanbHoe  pa3BuTue  (OHTOTeHe3).  OMOpHOHAIbHOE  Pa3BUTHE

(amOpuorenes). Drarbl SMOPHOHATBHOTO PAa3BUTHSL Y TTO3BOHOYHBIX KUBOTHBIX:

npoOrieHue, racTpyisiuus, oprasoreres. IloctamOproHansHOe pa3BuTue. TUIBI

55 MOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsAMOe, HempsiMoe (JIMYMHOuYHOe). BrusiHue

. Cpelbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI, CIIOCOOHBIE BHI3bIBATH BPOXKIEHHBIE
YpOJCTBA.

Poct u pa3zButue pactenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU,

CTaauu pa3BUTUIA
6 HaCJ'Ie,HCTBeHHOCTI) U USMCHYUBOCTb OPTaHHU3MOB

IIpeamer u 3apaun reHeTuku. Vicropust pasBuTus Te€HETUKU. Bkian poccuiickux
6.1 U 3apyOexHbIX Yy4Y€HBIX B pa3BUTHE TEHETHKU. MeToapl TIeHETHKHU

(ruOpUAOTOTUUECKHH, [IUTOTCHETHYCCKHH, MOJICKYJIIPHO-TCHETHYECKUH ).
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OcHoOBHBIC TeHEeTHYECKHE MOHATHS. | eHeTHuecKkas CHUMBOJIMKA, UCIIOJIb3yEeMasd B

CXeMax CKpeLIUBaHUI

3aKOHOMEPHOCTH HACJIEeIOBaHMs TPU3HAKOB, YycTaHOBIeHHbIe [. MeHnenem.

MoHoruOpuaHOe CKpelBaHue. 3aKOH eAMHOOOpa3us TUOPHIIOB IEPBOTO

nokosneHus. IlpaBwiio [OMUHHpOBaHUA. 3aKOH pacIUEIUICHUs IPU3HAKOB.

62 I'unoresa uncroTel ramer. [1oHOE U HEMOTHOE JOMUHUPOBAHHUE.

' JuruOpuaHoe cKpeuuBaHue. 3aKOH HE3aBUCHMOIO HAclIeIOBaHUS IPU3HAKOB.
[{uToreHeTNYeCKHE OCHOBBI JUTHOPUIHOTO CKpEIIMBAHMS. AHAIU3UPYIOIIEE
ckpeuuBanue.  Mcmnonp30BaHME — AQHANM3UPYIOLIETO  CKPEUIMBAHUS IS

OIIPECACIICHUS I'€HOTHUIIA ocobu

CuerieHHoe HacnefoBaHue npusHakoB. Pabora T. Moprana no cuersieHHOMY

HacleIoBaHUIO TreHoB. Hapymienwe creruieHus TE€HOB B pe3yJibTare

KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['‘eHernueckue
6.3 KapThl.

I'enetuka mona. XpoMOCOMHOE OMpeleleHHe Moia. AYTOCOMBI M TIOJOBBIE

XpOMOCOMBI. ['OMOraMeTHble M TeTeporaMmeTHnie opranu3Mbel. HacnmemoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

N3meHunBOCTh. BHbl M3MEHUYMBOCTH: HEHACJIEACTBEHHAs M HACIJICICTBECHHAs.
Ponp  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
6.4 MOJIUGUKAIMOHHOW HW3MEHYMBOCTU. BapuanuMoHHBIA psii M BapHallMOHHAs
kpuBagd. Hopma peaknum npusHaka. KoM4ecTBEHHbIE U KadeCTBEHHBIE

MPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOIM(PUKAIIMOHHOW H3MEHUYHNBOCTH

HacnencrBenHasi, wiM TeHOTHUNMYECKas, W3MEHUMBOCTb. KomOuHaTHBHAsA
M3MEHYMBOCTb. Melo3 U TOJIOBOM TMpolecc — OCHOBa KOMOMHATHBHOM
6.5 U3MEHYMBOCTH. MyTannoHHas u3MeH4MBOCTh. Kraccudukamus MyTanui:
. TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NpUYMHBI MyTaluil. MyTareHHble
(bakTophl. 3aKOH TOMOJIOTUYECKHUX PSIOB B HAacHeACTBEHHON n3MeHunBoctu H..

BasusioBa

I'eneruka yenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOABI TE€HETHUKH
yeJIoBeKa: reHeaJormuecKui, OJIM3HELIOBELIH, IIUTOreHETUYECKUH,
OMOXMMHYECKHUN, MOJEeKyIsipHO-reHeThudeckuil. CoBpeMeHHOE OmpeaelieHue
TE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIIE C
6.6 rmomompio I1I[P-amanu3a. HacnencrBenHple 3a0oiieBaHUS dYeaOBEKa: TCHHBIC
' 0ose3Hu, 0O0JIE3HU C HACIIEICTBEHHOW MPEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIE
6one3nu. ComaTHueckue M TeHEpaTUBHbIE MyTaluu. [IpHHIUIBI 370pOBOTO
oOpa3a JKU3HU, JUATHOCTHKH, MPOMDUIAKTUKA ¢ JICUYCHUS TCHETHYECKUX
Oomne3Hel. MeauKko-reHeTHIeCKOe KOHCYJIBTHPOBAHWE. 3HAYCHUE MEIUITMHCKOU

TCHCTUKHU B IPCAOTBpAICHUHN U JICUCHUN I'CHECTUYCCKUX 3a00JICBaHUH YeIOBEKa
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7 Cenexiust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

Cenekiusi KaKk Hayka W Ipolecc. 3apOoXIACHUE CEJIEKIUU U JOMECTHKAIIUA.
71 VYuenue H.M. BaBunoBa o0 ueHTpaX TMPOUCXOXKICHUS M MHOTO0Opasus
' KYJIbTYPHBIX pacTeHHU. LIeHTpbl MPOUCXOXKIACHUS JOMAIIHUX KUBOTHBIX. COpT,
opoJa, TaMM
CoBpeMeHHbIE METO/ABI CeNeKIMH. MaccoBbli U HHAMBUAYAIbHBI OTOOPHI B
CEJICKIIMU pacTeHUuil M KUBOTHBIX. OneHka sKcTrepbepa. biu3kopoacTBeHHOE
CKpemuBanue — WHOpuAWHT. Yucras nuHusS. CKpenMBaHUE YUCTBHIX IJTUHUH.
7.2 I'eteposuc, nnm rubpuanas cuina. HepoacTBeHHOE CKpenuBaHue — ayTOPHIUHT.
Otnanéunas rulpunmszauus u e€ ycnexu. VICKyCCTBEHHBIH MyTareHes H
MOJyYCHUE TMONMUIIONAOB. JlOCTH)KEHUS CEJNEKLIMU PACTEHUM, >KUBOTHBIX U
MUKPOOPTaHU3MOB
buotexHonoruss kak oTpacib MPOW3BOACTBA. [ €HHas WHXKEHEPHs. Tarbl
co3nanua pexkomOuHaHTHOM JIHK u Ttpancrennsix opranumsmon. Kierounas
73 nxkeHepus.  Kiierounsle  KynbTypbl. MUKpPOKIOHAIBHOE  Pa3MHOKEHHE
. pactenuii. KioHHpoBaHME BBICOKOIPOIYKTHUBHBIX  CEIbCKOXO35HCTBEHHBIX
OpPTraHU3MOB. DKOJIOTHUECKHE M 3TH4eckue mpodimemsl. MO — reHermdecku

MOIU(DHUIIMPOBAHHBIC OPTAHU3MBI
11 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 DBONIOIIMOHHAs OMOJIOTHS

DBOJIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.
CeuzerensctBa  »Boarouuu.  [laneoHToslorMyeckue:  MOCIENOBATEIbHOCTD
MOSIBJICHUSI BHUJIOB B MaJ€OHTOJOTMYECKOM JIETONHCH, NEPEXOJHBbIE (POPMBI.
buoreorpaguyeckue: cxoactBo u paznuuue ¢ayH U (piaop MaTepukoB u

1.1 OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJCTBA U Pa3IN4Msi IMOPHOHOB Pa3HbIX BUIOB
MI03BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUUYECKUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MoJEKyIIpHO-OMOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IMyTeH y Bcex

OpraHU3MOB
OpomonvonHass  teopuss Y.  JlapBuHa. IIpenmnoceulku  BO3HMKHOBEHUS
Lo JapBUHU3MA. JIBHXKYIIME CUJIBI HBOJIONUHM BUAOB 1Mo JlapBuHY (M30BITOUHOE
' Pa3MHOKEHHE NPU OIPAHUYEHHOCTH PECYPCOB, HEONpPEAEIEHHAS N3MEHYMBOCTB,

60pb0a 3a cylecTBOBaHUE, ECTECTBEHHBII 0TOOD)

1.3 Cunrernueckass Tteopus »HBomonmd (CTD) u  ocHOBHBIE €€ TOJOXKEHUS.
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MuxkposBomtonius. [Tomysnus Kak eTMHAIIA BUAA U SBOJTIOIUH

JiBuwkymue cuibl ((hakTopbl) SBOJIIOLMH BUIOB B mpupoae. MyTanmoHHbBIN
nporecc ¥ KOMOWHATHBHAS M3MEHYHMBOCTH. llOmymsiiMOHHBIE BOJHBI U Jpeid
reHoB. M3omsmus u murpanus. EcrecTBeHHBIN 0TOOp — Hampasistonii GakTop
L4 sBOIONNHU. POPMBI €CTECTBEHHOT'O 0TOOPA.
' [IpucnocoOaeHHOCT,  OpraHU3MOB KaK — pe3yinbTaT dBoonuH. [Ipumepsl
MPUCTIOCOOTICHUN Y OPraHu3MOB. ApoMOp(O3bI U UAHOANANTALINH.
Bun u Bunoo6paszosanue. Kputepuu Buga. OcHoBHbIE (OPMBI BUI000pa30BaHMUS:

reorpaduueckoe, 3K0JIOrHIecKoe

15 MaxkposBomtorusi.  PopMmbl  3BOJOLMU:  (UIETUYECKAs,  JUBEPreHTHas,
KOHBEpIreHTHas, napasienbHas. HeoOpaTruMocTs 3BONTIONMU

2 Bo3nukHoBeHUE U Pa3BUTHUC )KU3HU HA 3emie

JloHayuyHble TIpPEACTABIEHUS O 3apOKICHUU KU3HU. HayuyHble TrUIOTE3BI
BO3HUKHOBEHHUS >KHM3HM Ha 3emyie: a0uoreHe3 W MaHCIepMHs. XUMUYecKas
2.1 SBOIONHUSA. ODKCINEPUMEHTAIBHOE TMOATBEPXKICHUE XUMHUYECKOW HBOJIIOIUH.
Hauanpabie sTanel Ouosormdeckoit spomtonuu. ['mmnoresa PHK-mupa. IlepBbie

KJICTKHU U UX 3BOJIFOIIUA. CDOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII J)XUBBIX OPraHu3MOB

Pa3Butne xu3sHu Ha 3emiie mo spam U nepuojam. Karapxeill. Apxelckas u
npotepo3oiickas 9pbl. [laneo3oiickas spa u €€ mnepuoAbl: KeMOpHUIICKHIA,
OPJIOBUKCKHW, CUJYPUICKHH, JI€BOHCKHI, KaMEHHOYTOJIbHBIM, TEPMCKHII.
Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

2.2 Kaitno3oiickass 3pa ©u €€ mepuoabpl: TAJICOTCHOBBIM, HEOTCHOBBIH,
AHTPOIOTEHOBBIM. XapakTepUCTHKA KJIMMAaTa M TE0JIOTMYECKUX IPOLIECCOB.
OCHOBHBIE 3TaIbI 3BOJIOLNN PACTUTEIBHOIO U KUBOTHOTO MUpPa. ApoMOp(O3bl y
pacTeHMi M JXKMBOTHBIX. [losBIE€HME, pacuBeT W BBIMHUPAHUE TPYII >KUBBIX

OpraHu3MoOB

53 Cucrema OpraHu4eckoro Mupa Kak oOTpaxeHue HBojouud. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbl OPraHU3MOB

OBonronus 4ejaoBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3BuTHe mpeincTaBIeHHH O
MIPOMCXOXACHUN YeloBeka. Meroabl M3ydeHus aHTpororeHesa. CxoictBa u
4 pa3auuys YeJIOBEKA U )KMBOTHBIX. CUCTEMATUUECKOE MTOJI0KEHHE YEIIOBEKA.
' JiBmxymue cuibl (akTopsl) aHTpornoreHesa. HacneacTBeHHass U3MEHUYUBOCTh U
€CTeCTBEHHbII 0TOOp. OOmIecTBeHHBI 00pa3 XU3HU, W3TOTOBIIEHHE OpPYIUi

Tpy/Zia, MBIIUICHHUE, PEYb

2.5 OCHOBHBIE CTaJMM W BETBHU HBOJIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, YernoBek
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ymenelii, YenmoBek mpsMoxoisauuid, YenoBek HeaHAepTalnbCKui, YenoBek
pa3yMHubIii. Haxoiku MCKOIMaeMbIX OCTAaHKOB, BpEMsi CYIIECTBOBAaHMS, 00JIACTb

pacnpocTpaHeHus, 00bEM rOJIOBHOT'O MO3ra, 00pa3 )KU3HU, OPYAUS

Yenoseueckue pacbl. OCHOBHBIE OOJbIINE pachl: €BpOIeoUIHAs (€Bpa3uiickas),
"6 HErpo-aBCTPaJIONIHAS (3KBaTOpHAJIbHASA), MOHTOJIOUHAS (a3marcko-
amepukaHckas). UepTol mpucnocoOIeHHOCTH MPEICTaBUTENEH YETOBEUECKUX pac

K YCIIOBHSIM CyLIECTBOBaHUs. ENMHCTBO yenoBeyeckux pac. Kputuka pacuzma
3 Opranu3Mel 1 OKpyXkarolas cpeia

DKOJIOTHST KaK HayKa. 3aJladyd M paslielibl SKOJOTUU. METoIbl 3KOJIOTHYEeCKUX
3.1 UCCIeI0BaHi. DKoorndeckoe MupoBo33penue. Cpeapl 00UTaHUs OPraHU3MOB:

BOAHAsA, HA3EMHO-BO3AylIHAasA, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAA

Okonoruueckne  (aktopel. Krnaccudukamus — dKOIOTHYECKUX  (PAKTOPOB:
3.2 abuoTtnyeckre, OWOTHYECKHE U aHTPONOreHHbIe. JleiicTBHE SKOIOrHMYECKHX

(hakTOpOB HA OPTaHU3MBI

AOunotuyeckue (GaKToOpbl: CBET, TEMIeparypa, BIaXHOCTh. DoTomepHoaAn3M.
33 [IpucnocoOnenuss OpraHU3MOB K  JCHCTBUIO aOMOTHYECKHUX  (haKTOPOB.

buonornueckue PUTMBbI

buotnueckue Qaxtopbl. Bumbl OMOTHYECKMX B3aMMOJIEHCTBUIA: KOHKYpPEHIIMS,
14 XHUIIHWYECTBO, Mapa3uTU3M, MYTyallu3M, KOMMEHCAIU3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAIM3M, HelTpaiu3M. 3HadeHHe  OMOTHYECKHX

BSaHMOHeﬁCTBHﬁ AJid CYIIECTBOBAHUA OPraHU3MOB B ITPUPOJHBIX COO6HI€CTBaX

OKOJIOTUYECKHE XapaKTCPUCTHUKHU MOMyJIAIHUH. OcHOBHBIE IIOKa3aTciin
35 nomyJjanuu: YUCICHHOCTb, IUIOTHOCTb, POXAACMOCTb, CMCPTHOCTL, IIPUPOCT,

Mnrpaum{. HI/IHaMI/IKa YUCIICHHOCTHU HOHYJ'IHIII/II/I )41 eé perynﬂum{
4. Coo011ecTBa 1 DKOJIOTHYECKUE CUCTEMBI

CoobmiecTBO OpraHu3MoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHIOBas,
4.1 MPOCTPAHCTBEHHAsA, Tpoduueckas (muimeBas). Bunbl-momunantel. CBsizu B

OHoIIEHO3€E

Okonornyeckue cucreMbl (9kocucremsbl). Ilonarue 00 »dKkocucreme U
ouoreoreHo3e. DOyHKIMOHAIbHbIE KOMIIOHEHTHl JKOCHCTEMBI: IPOJIYLIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BelecTB M NOTOK SHEPTUU B DKOCUCTEME.
4.2 Tpoduueckue (muumieBsle) ypoBHM d3KocucTeMbl. [luieBple Lenmu U CeTH.
OcCHOBHBIE TOKa3aTeNId HKOCUCTEMBI: Oumomacca, MPOAYKLHUSA. DKOJOTHYECKUE
MUpaMHIbl: TMPOIYKIUH, YHUCICHHOCTH, Ouomaccel. (CBONCTBAa 3SKOCHUCTEM:

YCTOMYMBOCTD, CAMOPETyJIALus, pasButue. Cykueccus
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[IpupoaHbie SKOCHUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO WU
LIMPOKOJINCTBEHHOTO JIECa.
43 AHTpPONIOr€HHbIE 3KOCHUCTEMBI. ATPO3KOCHCTEMBI. Y pOO3KOCUCTEMBL.
' buonorudeckoe u X03HCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopasnoobpazue kak (akrop ycroiluuBoctu 3kocucteM. CoxpaHeHue

OHMOJIOTMYECKOTr0 pa3HooOpasus Ha 3emiie

Yuenne B.W. Bepnaackoro o Owmocdepe. I'paHuipl, coctaB U CTPYKTypa
ouocdeprl. Kupoe BemecTBo M ero ¢GyHKiuu. OcoOeHHOCTH OMOcdephl Kak
4.4 ro0anbHOM 3KOCUCTEMBl. J[MHamMuuyeckoe paBHOBEeCHE W oOOpaTHas CBA3b B
ouocdepe. KpyroBopoTel BemiecTB M OHOTCOXMMHUYECKHE LUKIIBI AJIEMEHTOB

(yrmepopa, azora). 3oHaIbHOCTH OHochepsl. OCHOBHBIE OMOMBI CYIITU

YenoBedecTBo B Omocepe 3emim. AHTPOINOTEHHBIE M3MEHECHHsI B Onocdepe.
45 ['moGaibHbIE IKOJIOTHYECKUE MTPOOIIEMBI.
OcHOBa palMOHAJIBHOIO  YIPABJIEHUS MNPUPOJHBIMH pecypcaMd U HUX

HUCIIOJIBb30BaHUC. [[OCTI/I)KCHI/ISI OHOJIOTUH U OoXpaHa IIpUupoabl
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