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IHHOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIpEEIICHUS
MOJXO0A0B K (OPMUPOBAHUIO coJep)aHUs YydyeOHOro mnpeamera «bHONOrHs» COCTABUIM:
koHHenrtyanbHble nosiokeHnss @PI'OC COO o B3auMOOOYCIOBIEHHOCTH WENEH, COJEpKaHMUS,
pe3ynbpTaToB 0Oy4deHUss U TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXKEHUS 00
Oo0MmMX HEeTsIX W MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obmiero obpaszoBanus B Poccuiickoit denepannu, a TaKkKe MOJIOKEHUS O crienu(uKe OUOJIOTHH,
e¢ 3HAaYCHWU B TO3HAHWU KUBOW MPHUPOIBI M OOECIIEYCHUH CYIIECTBOBAHUS YEJIOBEUYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM TIOJIOKEHUSM, OTPEAeTIeHbl OCHOBHBIE (DYHKIIMU TPOTPAMMBI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHUue o EsIX, 00 00IIel cTpaTterun ooydeHus,
BOCIIMTAaHUS W pa3BHTHs OOy4aromuXcs cpencTBamMu ydyeOHoro mpeamera «buomorusy,
ompenenseT 00sf3aTeNbHOE MPEIMETHOE COJCpKAHHE, €ro CTPYKTYpY, paclpelesieHHue TI10
paszenaM W TeMaM, PEKOMEHIYeMYIO MOCIeIOBaTeIbHOCTh M3Y4YEHHUs y4yeOHOro marepuana ¢
YI€TOM MEXIPEAMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JIOTHKA 00pa30BaTEBHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIINXCS.

B mporpaMme mo OHONOTHHM TaKKe YYUTHIBAIOTCS TpPEOOBaHUS K IIAHUPYEMBIM
JUYHOCTHBIM, METANpPEeJAMETHBIM W IPEJAMETHBIM pe3yiabTaTaM OOydeHHs B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCs O
OCBOEHHIO COJICP)KaHUs OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Omosorum (10—11 xmaccel, 6a30BBIi ypOBEHb) peaM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3y4YeHHU Ouosoruu, Omaromapss 4eMmy B HeW MNpocMaTpuBaeTCs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX ¢ (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHHUS, ILIEHHOCTHBIX OpPUEHTAlUN  JUYHOCTH, OKOJIOTHUYECKOTO  MBIIIJICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOILIEHHEM K OKpYKarouei
npupoaHoit cpezne. llosTomy Hapsay ¢ u3ydeHHeM OOIIEOMONIOTMYECKUX TEOpHUH, a TaKkKe
3HAHUN O CTPOEHUH >KMBBIX CHCTEM Pa3HOTO PaHra M CYIIHOCTH OCHOBHBIX IMPOTEKAIOUINX B HUX
MPOLIECCOB B IMPOrpaMMe IO OWMOJIOTHM YAENECHO BHUMAaHHE HCIOJIb30BAHUIO MOTYyYCHHBIX
3HAHWUN B MOBCETHEBHOM KU3HU JJISl PEIICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIe: TPO(UIaKTUKN
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YeNIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBaHHUS HKOJIOTUYECKHU IIETIECO00pPA3HOTO MOBEACHHS B OKPY)KAIOIIEH MPUPOIHON cpene,
aHallM3a BJMSHUS XO3AWCTBEHHOM [EATEIBHOCTH 4YeEJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJHON HAMpaBJIEHHOCTH Y4eOHOTO
npeaMera «buonorusy MpoAMKTOBAHO HEOOXOJIUMOCTBIO 00ECIIeUeHHs YCIOBUM ISl PelleHUs
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernosaraet
dbopMupoBaHHE Y OOYYAIOIIUXCS CHOCOOHOCTH aJalTUPOBATHCS K H3MEHEHHSIM JHHAMHYHO
Pa3BUBAIOLIETOCS COBPEMEHHOTO MUDA.

buosioruss Ha ypoBHe cpeaHero oOmiero o0Opa3oBaHUS 3aHMMaeT BakHoe mecTo. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCA NPEACTABICHUNH O HAYyYHOW KapTUHE MHPA,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil W DHBOJIOLMU, CO3MaET YCIOBHS IUIA: TO3HAHUS 3aKOHOB JKHUBOW MPHUPOIBI,
(dbopmupoBanusi (HYHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3I0pOoBOro M OezomacHoro oOpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIIEHUS K )KHBOU MIPHUPOJIE U YETIOBEKY.



bonbioe 3HaueHue OMONOTMST HUMEET TakXke M PEIICHHUs BOCIUTATENbHBIX U
pa3BHBAIOMINX 3a/1a4 CPEIHEro oOIIero oopazoBaHus, coluanu3anuu oOydaronmxcs. M3yuenue
ouosorun oOecrieynBaeT yCIIOBUSA ISt (dbopmupoBaHus MHTEIJUICKTYaJIbHBIX,
KOMMYHHUKAIIHOHHBIX ¥ MH()OPMAIMOHHBIX HABBIKOB, 3CTETHMYECKOW KYIBTYPBHI, CIOCOOCTBYET
MHTErpaluy OMOJIOTMYECKUX 3HAHUM C NPEICTABICHUSMHU U3 JIPYTHX y4eOHBIX MPEIMETOB, B
9aCTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu. HazBaHHbIE TIOJI0KEHHUS O MpeIHa3HAYEHUHN YIeOHOTO
npenmera «buonorus» cocTaBWIM OCHOBY Ul OHNpPENENIEHUS IMOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHUIO €TO COAEPKAHUSL, IPEJICTABICHHOIO B IpOrpaMMe 10 OMOJIOTUH.

OT10op conepxkanust yaueOHOTO npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUM C KOTOPHIM OOydarouiuecs: JOJKHbBI
OCBOUTH 3HAHUS U YMEHMs], 3HaUMMble Uil (opMHUpOBaHUS OOIIEH KyIbTyphl, ONpEAesIone
a/IecKBaTHOE TIOBEJICHHE 4YeJIOBEKa B OKpYXalollell NpHpoJHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHUECKOU aesTenbHOCcTH. Oco00e MECTO B ATOM cHUcTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJEP)KAHUS, KOTOpblE CIyKaT OCHOBOM s  (OpPMHUPOBAHUS
MIPE/ICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTMHE MHpa U LEHHOCTHBIX
OpHEHTAIMIX JIUYHOCTH, CHOCOOCTBYIONINX I'YMaHU3alUK OMOJIOrMYECKOro 00pa3oBaHHUsL.

CrpykTypupoBaHUE coOJiep>KaHUsl y4eOHOro Marepuaiga B IporpamMmme Mo OuoJioruu
OCYILIECTBJIEHO C YYETOM NMPUOPUTETHOTO 3HAUEHUS 3HAHUN 00 OTIMUYUTENIBHBIX 0COOEHHOCTSX
KUBOW TIPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alM¥ W SBOJIONMHM. B cOOTBETCTBMM C 3TUM B
CTPYKType ydueOHOTro npeamera «buoiorus» BBIIENEHBI CIENYIOIINE COJIepKaTelbHble JTUHUU:
«buonorus kak Hayka. MeTopl HaydHOTO MO3HaHMs», «KileTka kak Ouosornyeckas cucremay,
«Opranusm Kak O6uonoruyeckas cucreMa», «CucremMa 1 MHOrooOpa3zue OpraHu4ecKoro MUpay,
«OBOJIIOLIHS KUBOHU MPUPOIBD», « IKOCUCTEMBI U IIPUCYLIUE UM 3aKOHOMEPHOCTI.

Henp u3ydyeHus ydeOHOro mnpeamera «buonorus» Ha 06a30BOM YpOBHE — OBJAJCHHE
oOy4aromuMHUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMd HBBIX CHCTEM
pa3HOro paHra u NpHUoOOpEeTeHNne yMEHHH MCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JEHCTBUH B
OTHOLIEHUH O0BEKTOB >KMBOM MPUPO/IBbI U PEIIEHUs Pa3IMUHBIX KU3HEHHBIX MPOOIIEM.

JlocTiwkeHnue Lenau u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 6a30BOM YpOBHE
o0ecreunBaeTcsl peIeHUEM CIeAYIOLUX 3a1ay:

OCBOEHHME OOYYalOIIMMHUCA CUCTEMbl 3HAaHUH O OUOJOTHMYECKUX TEOpUsX, YUCHMSX,
3aKOHaX, 3aKOHOMEpHOCTSX, TUIOTEe3aX, MpaBWiaX, CIYXKaIlUX OCHOBOW I (OPMHUPOBAHMS
IIPEICTAaBICHUM O ECTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAY4YHOIO IO3HAHUA,
CTPOCHHUH, MHOIo0OpasMM U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOIO YPOBHS OpraHHU3aluu,
BBIJIAIOIIMXCSI OTKPBITUAX U COBPEMEHHBIX MCCIEIOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue y OOy4aroLIUXCs I[O3HABATENbHBIX, MHTEIJIEKTYaJIbHBIX U TBOPYECKHUX
crocoOHOCTEH B Mpolecce aHajau3a JaHHbBIX O MyTAX Pa3BUTHUSA B OMOJOIMM Hay4HBIX B3IJISJIOB,
U U MOAXO0I0B K U3YUEHHIO )KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Y oOOydJaroummxcss oOmeld KyabTypbl, (QYHKIMOHAIbHON TIPaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHUBAThH SIBICHHS OKPYXAIOIIEro MUpPA >KUBOW NMPHUPOJIBI HA
OCHOBAHMU 3HAHUH U ONBITA, OJYYEHHBIX MPU U3Yy4E€HUN OHMOJIOTHH;

¢dopmupoBaHue y OOy4aroIUXC YMEHHUH MIUIIOCTPUPOBATH 3HAUEHHE OMOJIOTMYECKHUX
3HAHUW B MPAKTUYECKOW JAEATEIbHOCTH YEJOBEKAa, PA3BUTUU COBPEMEHHBIX MEINMLMHCKHUX
TEXHOJIOTUI U arpoOMOTEXHOJIOTHIA;



BOCIIMTAaHHUEC y6e)KI[éHHOCTI/I B BO3MOKHOCTH IIO3HAHUS UYEJIOBEKOM >KHBOI MMpUupoOJabl,
HE00X0AMMOCTH OEpEeKHOTO OTHOUICHUS K HeH, COOII0IEHUS AITUYECKUX HOPM IPH NMPOBEJCHUN
OMOJIOTUYECKUX HCCIICI0OBAHNUM;

OCO3HaHHUEC LICHHOCTHU OMOJIOTHYECKUX 3HAHUH UL TOBBIICHUSA YPOBHSA 9KOJIOTHYECKOM
KYJIbTYpBbI, 1151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

MIPUMEHEHUE TPUOOPETEHHBIX 3HAHWUW M YMEHUW B TIOBCEAHEBHOM >KU3HHU JUISI OLEHKH
MIOCJIEICTBUI CBOEH MAEATEIbHOCTU IO OTHOIIEHUIO K OKpyXarouleil cpene, cOOCTBEHHOMY
3JI0pPOBBIO, 000CHOBAaHHE U COOITIOICHUE Mep TTPO(UITAKTHKY 3a00JIeBaHUH.

B cucreme cpennero oobiero oopasosanus «buonorusy», nsydaemas Ha 0a30BOM YpOBHE,
SBJISIETCA 00sA3aTEIbHBIM y‘Ie6HI)IM npeaMeToM, BXOAAINIMM B COCTaB HpCI[MCTHOfI oOiactu
«EcTecTBeHHO-HAY4YHBIE ITPEMETHI.

st u3yueHust OMoJIoruu Ha Ga30BOM YPOBHE CpeHEro o0Iiero oOpa3oBaHUsi OTBOJAUTCS
68 yacoB: B 10 knacce — 34 yaca (1 gac B Hezento), B 11 kinacce — 34 yaca (1 yac B Hezeno).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHHYECKUMH WU JIPYTUMHU
€CTCCTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW M TpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAy4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HAYK.

Mertomp! MO3HAHUS KUBOHM PUPOBI (HAOIIOIEHNE, SKCIIEPUMEHT, OTIMCaHKEe, H3MEPEHHE,
KJ1acCU(pUKaus, MOJIEIUPOBaHHUE, CTaTUCTUUYECKasi 00pabOTKa JaHHBIX).

JdemoHncTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /Ix. Yorcon nu @. Kpuk.

Tabnuibl U cxeMbl: «MeTo 1bl TO3HAHUS KUBOW TTPUPOIBI.

JlabopaTopHble U NPaKTH4YeCKUE PadOThI:

[Ipaktnueckas pabdotaNe 1. «Mcronbp3oBaHWE pPAa3IUYHBIX METOJAOB MpPHU HU3YUYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHuss Ouonoruu. OTIuune >KUBBIX
CHCTEM OT HEOPraHUYECKOW MPHUPO/IbI.

CpoiicTBa OWocucTeM ¥ HX pa3HoOOpa3ue. YPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIIMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTCOIIEHOTUYECKH ), OMOC(EPHBIH.

JdemouncTpauuu:

Tabmuupl 1 cxembl: «OCHOBHBIE TIPU3HAKK KU3HU», «YPOBHH OPraHU3AIMH >KHBOU
MIPUPOJIBI».

Ob6opynoBanue: Moaens Mosekyiasl JJHK.

Tema 3. XuMHUYeCKHUii COCTAB U CTPOCHHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKM.  XUMHUYECKHME  3JIEMEHThl:  MaKpOJJIEMEHTHI,
MHKpPO3JI€MEHThI. Boia 1 MuHepabHbIe BEILIECTBA.

@yHKIMK BOJbI M MHUHEpAIbHBIX BeHIECTB B Kierke. llomnepkanume ocMOTHYECKOIO
OanaHca.

benku. CoctaB u crpoenue 0enkoB. AMHHOKHUCIOTHI — MOHOMEpHI OeikoB. HezameHnumsie
U 3aMEHHUMbIE aMHHOKUCIOTHL. AMHUHOKHCIOTHBIMH COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIEpBUYHAs, BTOpUYHAs, TPETUYHAs M UYETBEPTHYHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonorunueckue GyHKIMN OEIKOB.

®epMeHThl — Ouonoruuyeckue kKaranu3aTopel. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. OTinuus  ¢GepMEHTOB  OT
HEOPraHMYECKNX KaTajln3aToOpPOB.

VYraeBoJipl: MOHOCaxapupl (II0K03a, pubo3a u JIe30Kkcupuoo3a), 1ucaxapuibl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJHKOTeH, IeToa03a). buomorndyeckue (GyHKIUU
YIJIEBOJIOB.

Jiunuapl:  Tpurauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-ruaApodoOHBIE
cBoiicTtBa. buonornueckue QpyHknuu nunuaoB. CpaBHEHHE YIIeBOJOB, OCIKOB U JMIUIOB Kak
HCTOYHUKOB PHEPIHH.



Hyxneunossie kucnorsl: JIHK n PHK. Hykieotuasl — MOHOMEpPBI HYKJIIEMHOBBIX KUCIOT.
Crpoenne u ¢ynkunuu JIHK. Crpoenne u ¢ynxumm PHK. Bugsr PHK. AT®: crpoenune u
GbyHKIMH.

[uronorusa — Hayka o kiuerke. Kileroynas teopus — npumep B3auMOJCHCTBUS UACU U
(axTOB B HAYYHOM TO3HAHUH. METOIbI U3YYSHHS KIIETKH.

Knetka kak nenocrHas »xuBas cucrema. OOLue Npu3Hakyu KIETOK: 3aMKHYTasi Hapy»Has
MemOpana, mosekynbl JJHK kak reneTnueckuii anmapat, cuctemMa CUHTe3a Oerka.

Tumbl KIETOK: dyKapHOTHYecKass © mpokapuoTudeckas. OCOOCHHOCTH CTpPOCHUS
npokapuoTHdeckoi kietku. Kinetounas crenka 6akrepuii. CTpoeHHE SYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAJIUKC, UX (YHKIHH.
[Inazmatuueckass memOpana, €€ cBoiictBa W (QyHkuuu. [luTomnazmMa u e€ opraHouIbI.
OnnomeMOpannbie opranouas! kietku: JIIC, anmapar ['onbaxu, mu3zocomsl. [loayaBTOHOMHBIE
OpraHoujipl KJIETKH: MHUTOXOHAPUH, IIacTUibl. lIpomcxokaeHre MUTOXOHIPUA U IJIACTHI.
Bunel nnactun. HememOpanHble opraHouibl KJIETKU: pUOOCOMBI, KIIETOUHBINA LEHTP, EHTPUOJIH,
PECHUUKH, KIyTUKH. DyHKIIUU OpraHOUA0B KIIETKU. BritoueHus.

SAnpo — perynstopHslil neHTp Kietku. CTpoeHue aapa: sjaepHas 000J0uKa, KapuoIuiasma,
XpOMAaTHH, SJIPHIIIKO. XPOMOCOMBI.

TpaHcnopT BeriecTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsr:A. JleBenryk, P. I'yk, T. llIBann, M. llIneitnen, P. Bupxos, k. Yorcon, @.
Kpuxk, M. Yunkuuc, P. ®pauknun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHYECKHMX OJEMEHTOB B HEXKHUBOW  MIPHUPOJIE»,
«PacrpeneneHne XMMHUYECKUX JIEMEHTOB B )KMBOH IIPUPOJIEN.

Tabmuupel u cxemsl: «llepuoanyeckas Tabiuua XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunTres Oenkay, «CtpoeHue Moliekyisl Oenka», «CtpoeHue pepmeHTay,
«Hyxnennossie kucnotbl. [JHK», «Ctpoenue mosekynsl AT®O», «CTpoeHue 3yKapuoTHYECKOM
KIeTkn», «CTpoeHHE XUBOTHOM KIETKW», «CTpOeHue pacTUTENbHOM KiIeTku», «CTpoeHue
IIPOKapUOTUYECKOH KIETKN», «CTpOCHHE Apa KIETKN», «YTIIEBOABD?, «JIHImuIbD.

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpYHOBaHHE A HPOBEAEHUS HAOIIOAEHUM,
M3MEpEHUH, 3KCIIEPUMEHTOB, MUKPOIIpPENapaTbl pacTUTENIbHBIX, )KUBOTHBIX U OaKTepUalIbHBIX
KIIETOK.

JlaGopaTopHble H IpaKTUYecKue padoThbi:

JIaGopatopHass pabota Ne 1. «M3ydyeHue KaTaJIUTUYECKON aKTUBHOCTH ()epMEHTOB (Ha
IIpUMepe aMUIIa3bl UM KaTauasbl)».

JlaGopatopHass pabota Ne 2. «V3ydeHue CTpOEHHs KIETOK pacTeHUH, *XUBOTHBIX MU
OakTepuii o]l MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax U UX OMUCAHUE.

Tema 4. JKu3HeaeATeJIbHOCTD KICTKH.

OOmeH BemiecTB, WM MeTa0ONM3M. ACCUMWISANMS (IJaCTHUECKUH OOMEH) U
JUCCUMIIIALIUSA (SHEpreTUYecKnii 0OMeH) — IBe CTOPOHBI €AMHOTO Ipolecca MeTabonusma. Poib
3aKOHOB COXPaHEHMsI BELIECTB U SHEPTUH B IOHUMAHUU MeTa0oIM3Ma.

Tunbr oOMeHa BeriecTB: aBTOTpOo(HBIA U rereporpodHslid. Pons depMenToB B 0OMeHe
BEIIECTB U NPEBPALLEHNUHN SJHEPTUU B KIIETKE.



®orocunte3. CperoBas u TeMHOBas (a3bl (oTocuHTe3a. Peakmuum QoTocuHTesa.
DddexruBHOCTD PoTOCHHTE3a. 3HAUEeHUE (OTOCUHTE3A /IS )KU3HU Ha 3emiie. BriusHue ycnoBwmii
cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIMICHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XemocuHTe3. XEMOCHUHTE3UPYIOLME OaKTEepUu. 3HAYCHUE XEMOCHHTE3a JIs KU3HHU Ha
3emue.

OHepretuyeckuii oOMeH B  KieTke. PaciiersieHue  BEIIeCTB, BBIACIECHUE U
aKKyMYJIMPOBAaHHE PHEPTUU B KJIETKE. DTalbl dHEpreTuieckoro oomena. ['nmukonms. bpoxenne u
ero Buabl. KucimoponHoe oxucieHue, WM  KJIETOYHOE  JpIXxaHue. OKUCIUTENbHOE
dbochopunupoBanue. DPPEKTUBHOCTh SHEPTETUISCKOTO OOMEHA.

Peakuun wmarpuuHoro cuHte3a. ['enermdeckas wundopmanus u JHK. Peanuzanus
reHeTUYecKoi MH@opMaluu B KieTke. ['eHeTuueckuil KoJ U €ro cBOMCTBa. TpaHCKpUNLIUS —
Matpuunblii cunte3 PHK. Tpancnsauus — 6uocunres Oenka. Jrtansl TpaHciasuuu. KonupoBanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Heknerounsle Qopmbl ku3HM — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
NBanosckuit). OCOOEHHOCTH CTPOCHHUS U KU3HEHHOTO IMKJIa BUpycoB. bakrepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKA, BBHI3BIBAEMBIC BUpYycaMu. Bupyc nMmmyHoaeduinTa qenoBexa
(BUY) - Bozoymurenr CIIMJla. OOpaTHasi TpaHCKpHUIIIKS, peBepTaza M HHTETpasa.
[TpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00€BaHUIA.

JdemoncTpaumnu:

[Toptpetsr: H. K. Konbros, JI. . UBanosckui, K. A. Tumupsses.

Tabmuupt wu  cxembl: «Tunel  muranusy, «Metabonuzm»,  «MUTOXOHIPHUS,
«JHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
dbyHKIIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «l'eHeTmyeckuid  koay, «Bupycei»,
«baktepuodarn», «Crpoenue u ku3HeHHBIM 1wmka Bupyca CIIWa, OGakxrepuodaray,
«Pemmukarus JTHK».

ObGopynoBanue: moaenu-ammmukanuu «Yasoenue [IHK u tpanckpunmus», «buocunres
oenkay, «CTpoeHHE KIETKW», Moaeib cTpykTypsl JJHK.

Tema 5. PazmHokeHNe M HHAUBUYAJbHOE PA3BUTHE OPraHU3MOB.

Kierounsrii MK, WM SKU3HEHHBIM UK KieTkd. MHTepdaza m mwurtos. Ilporeccsl,
npoTekarmue B uHTepdase. Pemmmkanus — peaknus marpuuHoro cuHTe3a JHK. Crpoenwme
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. JMIUIOMAHBIM M TaIUIOUIAHBIA XPOMOCOMHBIC
Habopel. Xpomatuel. LluTonoruueckre OCHOBBI Pa3MHOXKEHHUS U MHAMBUAYAJTLHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue knetku — muto3. Cramuum mutosa. [lpormecchl, mpoucxonsiiye Ha pa3HbIX
CTausAX MHUTO3a. bronoruueckuil CMbICT MUTO3A.

[Iporpammupyemast rudesb KIETKH — aromnTo3.

@opMBI  pa3MHOXKEHHMsSI OpraHuM3MoOB: Oecroiioe ¥ TojJoBoe. Buasl  Oecrosioro
Pa3MHOXKEHHUSI: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUeE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHM3MOB, €0 3HAYEHUE s
CEJIeKIUU.

[TonoBoe pa3MHOXKEHHE, €ro OTINYUS OT OECHOJIOrO.

Meiio3. Cragun wmeio3a. Ilpomeccsl, mpoucxonsne Ha cragusix meinosza. [loBenenue
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbIci 1 3HaUEHUE Mei03a.



I'amerorenes — nporecc 00pa3oBaHMs MOJIOBBIX KIETOK y KHUBOTHBIX. [10JIOBBIE JKeNe3bl:
CEMEHHUKHU U siuyHuKU. OOpa3oBaHHME U PaA3BUTHE MOJOBBIX KIETOK — raMer (CrepmMaTo30uj,
AHlIeKIeTKa) — crepMaroreHe3 U oBoreHe3. (OcoOeHHOCTH CTpOeHUs SHUEKIETOK W
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayanbHOoe pa3BuTHe (OHTOreHe3). OMOpHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otanbl SMOPUOHAIBHOTO PA3BUTUS Y TMO3BOHOYHBIX >KMUBOTHBIX: ApPOOJIEHUE, TacTPYIsIus,
opranorene3. [loctamOpuoHanbHOE pa3BUTHE. THIBI TOCTIMOPHOHAIBHOTO PA3BUTHS: MPSMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE
BBI3BIBATh BPOXKJIEHHBIC YPOICTBA.

Poct u pazButue pacrenuii. OHTOTeHE3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaIN
Pa3BUTHSL

JdemoHcTpaumnu:

Tabnuub! u cxeMbl: «DOpMbI pa3MHOKEHUSI OPTaHU3MOBY, «/[BOMHOE OIIIOAOTBOPEHUE Y
IBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXEHUE pacTeHUi», «JlemeHne KIETKH
OakTepuitny, «CTpoeHHE TOJIOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KIeTOUHBIM UKD,
«Permmukanusa [IHK», «Mwutosy, «Meios», «lIpsmoe u Henpsimoe pa3Butue», «l'aMeTorenes y
MJICKOTIUTAIONINX U YelloBeKa», «OCHOBHBIE CTaIUN OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, MuKpornpenaparsl «CriepMaTo30usl MIEKOMUTAIOIIETOY,
«Slituexnerka miexkonuramomero», «KapuoknHes B KiIeTKax Kopemika JyKa», MarHUTHas
MoJienb-anmuinkanus «Jlenenue knetkn», moaens JIHK, Moaens metadazHoit XpOMOCOMBEL.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlabopaTtopnas padota Ne 3. «HabGmonenne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa JyKa Ha
TOTOBBIX MUKpOIIpernapaTaxy.

JlaGopatopnass pabora Ne 4. «/3ydeHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTMpernaparax».

Tema 6. HacjieacTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcrtopust pa3Butusi reHeTukd. Ponb nuTojIoruu u
SMOPHUOJIOTUU B CTAHOBJICHUH T€HETUKU. BKita poccuiicKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeTopl TeHEeTUKH (TUOPUIOJIOTUYECKHM, LHUTOTeHEeTHYECKU, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbBIE T€HETUUECKUE MOHATH. ['eHeTn4eckasi CUMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpelIMBaHuil.

3aKOHOMEPHOCTH  HAcJeIOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [.  MeHaenem.
MounorubpuaHoe ckperuBaHue. 3akoH equHo00pasusi THOPHUIOB MepBoro nokoJsieHus. [Ipasuio
JOMHHUPOBaHMS. 3aKOH pacllelUIeHus Mpu3HakoB. ['mmoreza yucrtoThl ramer. llomHoe u
HEMOJIHOE TOMHUHUPOBAHHUE.

JuruOpunHoe cKpemuBaHWe. 3aKOH HE3aBUCUMOTO  HACJIENOBAaHUS  MPU3HAKOB.
[{uToreHeTn4yeckre OCHOBBI IUTHOPHIHOTO CKpEIIMBAaHMS. AHaIH3UPYIOIIee CKpellUBaHUE.
Hcnonb30BaHKe aHAM3UPYIONIETO CKPEIIUBAHUS TSl ONIPEACTICHHS T€HOTUIIA OCOOH.

CuersieHHoe HaclefoBaHue Tmpu3HakoB. PaGotra T. Moprana 1o CIEIUIECHHOMY
HacJe0BaHUI0 reHoB. HapyllieHue cliernieHns TeHOB B pe3ylbTaTe KPOCCUHIOBEpa.

XpOMOCOMHasI TEOPUS HACIEICTBEHHOCTH. [ eHeTHUeCKne KapThl.

I'enetnka nosa. XpoMOCOMHOE OIpEENIeHHE 1oJia. AYyTOCOMBI U TOJOBBIE XPOMOCOMBI.
l'omoramerHele M reTeporaMeTHble OpraHu3Mbl. HacnenoBanue NpU3HAKOB, CLEIMJIEHHBIX C
MIOJIOM.



N3menunBOCTh. BHJIbl M3MEHYMBOCTH: HEHACJIEACTBEHHAs U HAacleACTBEHHas. Posb cpebl
B HEHACJIEJICTBEHHOM HW3MEHYMBOCTH. XapaKTEPUCTUKAa MOJIU(PHUKAIMOHHON H3MEHYHBOCTH.
BapuannonHsslil pax U BapuanuoHHas kpusas. Hopma peakunu npusnaka. KosmuecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U X HOpMa peakinuu. CBoHCTBA MOIU(DUKAIIMOHHONW N3MEHYUBOCTH.

HacnencTBenHasi, WM TeHOTHIIHYECKAsl, N3MEHYUBOCTh. KoOMOWHATHBHAS W3MEHYHBOCTb.
Meiio3 u 1onoBOM mpolecCc — OCHOBA KOMOMHATHBHONW HW3MEHUYMBOCTH. MyTalMoOHHas
n3MeHYnBoCTh. Kiaccuukanus myranuii: reHHbIE, XpOMOCOMHBIE, T€éHOMHBIE. YacTtoTa u
MPUYMHBI MyTarii. MyrareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HACIICIACTBCHHON
n3MenunBocty H. Y. BaBuiiosa.

BresnepHas HaclneACTBEHHOCTh U NU3MEHYHUBOCTD.

I'enetnka uenoseka. Kapuotum denoBeka. OCHOBHBIE METOJIBI TEHETUKH YeEJIOBEKa:
TE€HEATOTUYECKUN, OJIM3HEIOBBIM, UUTOTCHETUUECKHN, OWOXUMHYECKUH, MOJIEKYISIPHO-
reHeTudeckuii. COBpEMEHHOE ONpeNeJeHUe TEHOTHUIA: IOJTHOT€HOMHOECEKBEHUPOBAHUE,
TeHOTHUIUPOBaHKME, B TOM umcie ¢ nomotibio [MI[P-ananmu3a. HacnencrBeHHsie 3a0omeBaHMs
YelioBeKa: TeHHble Ooyie3Hd, O0JIe3HM C  HACJIEACTBEHHOW  MPEApacIioOKEHHOCTHIO,
XpoMocoMHBIE Oosie3HH. Comarnyueckue W TeHepaTuBHbIe MyTanud. CTBOJIOBBIE KIIETKH.
[TpuHnume! 310poBoro obpasa KU3HU, JUATHOCTUKH, MPO(IIIAKTHKA U JICUCHUST TEHETHYECKUX
Oose3Heil. MenuKo-TeHETHIECKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUITMHCKOW TEHETHKH B
MPEAOTBPAIICHUN U JICYCHUH T€HETHYECKUX 3a00JIeBaHUH YEIIOBEKA.

JdemoHncTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pu3, C. C. UerBepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBumos.

Tabmuipl u cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 HUTOTE€HETHYECKas OCHOBAY,
«3aKOH pacHICIUIEHUsI M €ro LUTOTCHETUYEeCKas OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durubpunnoe ckpeuiuBanue», «LluTomornyeckne OCHOBBI AUTHOPUAHOTO CKPEIIUBAHUSY,
«Meio3», «B3anmoaeiicTBue amiebHbIX T€HOBY, «I'€HeTHYeCKre KapThl pacTeHUM, JKMBOTHBIX
n 4yenoBekay, «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJENOBaHMS, CLEIUIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka H JKUBOTHBIX», «Buasl wu3MeHuMBOCTHY, «MoaudukannoHHas
M3MEHUYUBOCTbY, «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpymnn KpoBuW», «MyTalHoOHHas
U3MEHYUBOCTBY.

O6opynoBanue: Mojaeiau-anmiukauuu «MoHoruOpuaHoe ckpemuBanue», «HemnomaHoe
IoMHUHUpOBaHue», «urubpunnoe ckpemmBanue», «llepekpéct XpomMocom», MHUKPOCKON U
Mukpomnpenapar «Jlpo3zoduna» (Hopma, Mmyrauuu GOpMbI KpPbUIbEB U OKpacKU Tema), repOapuid
«I"Opox MOCEBHOW».

JlaGopaTopHble H IPaKTHYecKue padoThbi:

Jlaboparopnas pabota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTHOPUIHOTO
CKpEIIMBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKPOTpEnapaTaxy.

JlaboparopHas padota Ne 6. «M3yueHrne MOAU(PHUKAIIMOHHON U3MEHUYUBOCTH, TTOCTPOCHUE
BApUALIMOHHOTO psifia U BapUAllMOHHOW KPUBOI».

JlaboparopHas pabota Ne 7. «AHanmu3z wmyrtamuil y JIpo30QuiIbl Ha TOTOBBIX
MHKpOIpenaparax.

[IpakTuaeckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesnexkuusi oprann3Mon. OCHOBbI OMOTEXHOJIOTHH.



Cenekiuus Kak HayKa U mpolecc. 3apokJIeHHE CENeKIMU U aoMecTukanus. Yuenue H. U.
BaBuioBa o LeHTpax NPOUCXOXKIEHHUS M MHOrooOpasusi KyJIbTYPHBIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT, IOPOJIa, LITAMM.

CoBpeMeHHbIE METOJbI CeNEeKIUU. MacCOBbI U MHAMBUAYAIbHBIA OTOOPHI B CENECKIIUU
pacTeHuil u KUBOTHBIX. OlleHKa 3KcTepbepa. bIM3KOpOACTBEHHOE CKPEIMBAHUE — MHOPUANHI.
Uucrass smuuuga. CkpeunuBaHue 4YHUCTBHIX JUHME. ['erepo3uc, wuinum rubpugHas cuia.
Hepoacteennoe ckpemmuBanue — ayrOpuauar. OtpanéHHas ruOpuamsaiuss U e€ yCIeXH.
HckyccTBEHHBI MyTareHe3 M IOJYyYECHHE MOJUILIONI0B. JlOCTHIKEHUSI CEJIEKUUH PACTEHHIA,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buortexHonorust kak oTpaciib IpPOU3BOJACTBA. ['€HHas WHXKEHepus. OTambl CO3/JaHus
pexomObunantHot JIHK wu Tpancrennsix opranuzmon. Kiierounas wunxenepus. Kierounsie
KYJIbTypbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHHE pacTeHni. KiloHupoBaHue BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHM3MOB. OKOJOTMYECKMEe M 3Tudeckue mnpodbimempl. MO —
TeHETUYECKU MOIU(ULIPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. U. BaBuios, 1. B. Muuypum, I'. /[. Kapnieuenko, M. @. MIBaHOB.

Tabmuipl u cxembl: kapra «LleHTpbl HpPOUCXOXKIEHUS M MHOT000pa3us KyJIbTYpPHBIX
pactenuii», «Ilopoasl 1oOMamHUX )XKUBOTHBIX», «COpTa KyJIbTYPHBIX pacTeHU», «OTnanéHHas
rubpunmzamus», «Paboter akamemmka M. @. HWanoBay, «llomumionmus», «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M NEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKH IJI0JOB M KOPHEIUIOAOB JUKHUX (OPM U KYIbTYPHBIX COPTOB
pactenuid, repoapuii «CelbCKOX035HCTBEHHBIC PACTCHHS.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Okckypcusi«OCHOBHBIE METOIbl U JOCTHIKEHMS CEJeKIMU PACTeHHUH U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBIA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoTIOIIUOHHAA OMOJIOTHS.

[IpeanochlIiku BO3HMKHOBEHHUS JBOJIIOIMOHHOW TEOPUU. DBOJIOIMOHHAS TEOpUS H €€
MecTO B OMoJioruu. BiusiHre 3BOIIOLIMOHHON TEOPHH HA Pa3BUTHE OUMOJIOTUU U APYTHX HAYK.

CBHUOETEIBCTBA DBOMIONMHU. IlajJ€eOHTOIOrMYECKHE: TOCIEA0BATENLHOCTL IOSBIIEHUS
BHJIOB B MAJICOHTOJIOTHYECKOU JICTOMMCH, MepexoHbie GopMbl. buoreorpaduieckue: cXoICTBO
U paznuuue GayH U GIop MaTEPUKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHEe: CXOJCTBA U PazNUuus SMOPUOHOB PAa3HBIX BUAOB IMMO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AaHAJOTUYHBbIC, PYyJUMEHTapHbIE OpPTraHbI,
aTaBU3MbL. MOJEKYIIPHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIIEJICTBEHHOCTH U
OCHOBHBIX METa00IMUYECKUX MYyTEH Y BCEX OPTaHU3MOB.

OpomrotmonHas teopust Y. JlapBuHa. Ilpenmochuikii BO3HHUKHOBEHHS JapBUHU3MA.
JIBuKyIpe CWIbl DBOMIONHMH BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE TIpU
OTPAaHMUYEHHOCTH PECYpCOB, HEOMpENeNEéHHAas H3MEHYHBOCTh, OOpb0Oa 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).



Cunrernueckas Teopust 3Bosronnu (CTD) u €€ OCHOBHBIE MTOJIOKEHHUS.

Muxkposomtonus. [lomynsanus kak equHuIa BUAA U BOJIIOLUU.

JBuxkymue cwibl ((hakTopbl) 3BOJIOLNMK BHIOB B Ipupoje. MyTallmoHHBINA Mpolecc U
KOMOWHATHBHAs M3MEHUYMBOCTh. [lomymsimuoHHBIE BONHBI W Japeld renoB. M3omsimus u
MHUTpaIus.

EcrectBennslii oT60p — HampaBistommid ¢aktop sBomonnd. DOpMbI €CTECTBEHHOTO
otbopa.

[Ipucnoco6aeHHOCTh OPraHU3MOB KaK pe3ynbTaT dBoonuu. [IpuMeps npucmnocobaenuii
y opranu3mMoB. ApoMop(o3bl U UMOATATITAIIHH.

Bun u BupooOpasoBanue. Kputepuum Buma. OcHOBHblE (GOpPMBI BHI000pa30BaHUS:
reorpauueckoe, 3K0JI0rHYECKOe.

MakpoosBosmtonius. PopMbl IBOIONKU: (PriieTUYECKas, TUBEPreHTHAs, KOHBEPIreHTHasd,
napajuienpHas. HeoGpatuMocTh 3BOMTIOIMH.

[IpoucxoxxaeHue  OT  HECNEUMATU3UPOBAHHBIX  IMPEAKOB. [Iporpeccupytomias
crienuanu3anus. AfanTuBHas pajuanus.

JdemoHncTpauuu:

[Toptpersr: K. Jlunnen, K. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkxens, @. Mromiep, A. H. CeBepiios.

Tabmuipr u  cxembl: «Pa3BuTue opraHuyeckoro Mupa Ha 3emiey, «3apoJIbln
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «Popmbl OOpbOBI 3a CYyIIECTBOBAHUEY,
«EctecTtBeHHbI  0TOOP», «MHOTOOOpa3we COPTOB pacTeHuit», «MHOTooOpasue Mopos
YKUBOTHBIX», «[lomymsiiumy, «MyrannoHHas U3MEHYUBOCTbBY, «Apomop¢ho3b1»,
«Mmmoanmantanun», «OO0mas nereHepamusy, «JBuxymme cuibl 3BoronUMn», «Kapra-cxema
Mapmipyta myremectBus Y. lapsunay, «boprba 3a cymectBoBanuey, «IIpucrnoco6ieHHOCT
opranu3MoBy, «[ eorpaduueckoe BuI000pa3zoBaHuey, « IKOJIOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU THIIAMU OKpPAcKu, HAOOP IJI0JI0B U
ceMsiH, KoJutekuust «[Ipumepbl 3alUTHBIX MPUCTIOCOOICHHUM Y JKUBOTHBIX», MOJIENb «OCHOBHBIE
HaIpPaBJICHUS HBOJIIOLUNY, 00bEMHAs Moieb «CTpOeHKE TOJIOBHOTO MO3ra O3BOHOYHBIX ».

buoreorpaduueckass kapra Mupa, KoJuleKIus «DOpPMBI COXPAHHOCTH HMCKOIAeMbIX
KUBOTHBIX U PACTeHMI», Monenb anmumkanus «llepekpéct xpoMocomy, BIaKHbIE Ipenaparhbl
«Pa3Butne Hacexkomoroy», «PazBuTHe nArymkuw», MukpornpemnapaT «/poszoduna» (HOpMma,
MyTanuu GOpMbI KPbLIHEB H OKPACKU TEJa).

JlaGopaTopHble M IPaKTUYecKue padoThbi:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUJOB 110 MOPGHOIOTUYECKOMY KPUTEPHUIO».

Jlaboparopnas pabota Ne 2. «OmucaHue NPUCHOCOONIGHHOCTH OpraHu3smMa #u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME M pa3BUTHE )KM3HU Ha 3emJie.

JloHay4yHble TIpeACTaBICHUS O 3apOXKIACHUHU *KU3HU. HayuHble runoTe3sl BOSHUKHOBEHMS
KU3HU Ha 3emuie: aOWoreHe3 M MaHCIepMus. XUMHUYecKas SBOIIONUS. AOHOTEHHBI CHUHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE  MOATBEPKJICHUE
XUMHYECKOH sBomoNK. HavanpHble Tanel 6uonorunyeckoit sBomtonuu. ['unoreza PHK-Mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHHE MPOTOKIETKH. [lepBble KIETKH U UX
3BOJIOLUS. PDOPMHUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPTaHU3MOB.



PasButne xu3sHum Ha 3emsie nmo spaMm U nepuomam. Katapxeil. Apxelickas u
npoteposoiickas dpbl. [laneosolickas 3pa u e€ mepuonabl: KeMOPHICKUH, OpPIOBUKCKUU,
CUJIyPUHCKHM, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHMN.

Me3o30iickas 3pa 1 €€ Iepruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

KaiiHo3oiickas spa 1 €€ nepuoapl: MaJI€OreHOBbI, HEON€HOBBIN, AaHTPOIIOT€HOBBIM.

XapakTepucTUKa KiuMaTa M IeoJIoTHYecKuX mpoieccoB. OCHOBHBIE 3Tambl ABOJIIOLUU
pacTUTENILHOTO W JKUBOTHOTO MHUpa. ApoMopdo3bl y pacTeHHil M >KMBOTHBIX. llosiBieHue,
pacuBeT ¥ BBIMUPAHUE IPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4eCcKOro Mupa Kak OTpakeHue 3BoJioLrU. OCHOBHBIE CHCTEMAaTUYECKUE
IPYIIbI OPraHU3MOB.

OBOJIOLMS  yeloBeKa. AHTpOMOJNOrvs Kak Hayka. Pa3BuThe npeacTaBleHUH O
MIPOUCXOXKICHUU YeloBeKa. MeToibl u3ydeHus: antponorenesa. CxoAcTBa U pa3inyMsl 4eJIoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHNE YET0BEKa.

JBuxymue cunbl (paxkTopsl) aHTpomoreHe3a. HacneacTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOP. OOLIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TPYy/Aa, MBILUICHUE,
peyb.

OcHOBHBIE CTagUM M BETBU HBOJIOLMU YEJIOBEKA: aBCTPANONUTEKH, UeloBeK yMemblid,
Yenosek mnpsmoxondamui, YenoBek HeaHaepranbckuil, YenoBek pasymuHbiil. Haxoaxun
MCKOIAEMBIX OCTaTKOB, BpeMs CYIIECTBOBaHHUS, 00JIACTh PacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSI.

UYenoseueckne packl. OCHOBHBIE OOJBIIME Pachl: €BpOTeouIHas (€Bpa3uiickas), HETPO-
aBcTpajioniHass  (dKBaTOopuajbHAas), MOHTOJOWUIHAs  (a3MATCKO-aMEpUKaHCKas).  UepTsl
MPUCIIOCOOICHHOCTH MPEJICTaBUTENIEH YENIOBEYECKHX pac K YCIOBUSAM CYILECTBOBAHUS.
EnunctBo yenoBeueckux pac. Kpurnka pacusma.

JdemoHcTpauuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. . Onapun, C. Muinep, I'. FOpu, YU. [lapBuH.

Tabmuipsl u cxembl: «Bo3HukHoBenue CollHEUHOH cUCTeMbl», «Pa3BUTHE OpraHMYeCcKOro
mupa», «PacturenpHas kietka», <«OKuBoTHas kieTkay, «[IpokapuoTnueckas KieTKay,
«CoBpeMeHHasi CUCTeMa OpPTraHu4YecKkoro mupay», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YelloBeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKHX HAaXOJO0K
MIPEIKOB COBPEMEHHOTo uejoBeKkay, «JlpeBHeiimme moam», «peBHue moam», «llepBobie
COBPEMEHHBIE JIIOI», «YemoBeuecknue pachi».

O6opynoBanue: wmymspku — «I[IpoucxoxaeHne dyenmoBeka» (OIOCTBI  aBCTPAJIONMHUTEKA,
MUTEKAaHTPOIa, HeaHJepTalblla, KPOMAaHbOHIIA), CICIKU MM HU300pakeHUs KaMEHHBIX OPYAMid
MepBOOBITHOTO 4YeJOBeKa (KaMHH-YOMIEpHl, pyOuia, ckpebia), reoXpoHOJorndeckas Talnuia,
KoJuteKusi «@OpMbl COXPAHHOCTH UCKOTMIAEMBbIX )KUBOTHBIX U PACTEHUII.

JlabopaTopHble H IPAaKTHYeCKHE PadOThI:

[Ipaktnyeckas pabora Ne 1. «/3yueHne UCKOMaeMbIX OCTaTKOB PAaCT€HUH U )KUBOTHBIX B
KOJUIEKLIHSIX».

OKcKypeusi «DBOJIIOLUS OPraHUYEcKoro Mupa Ha 3emiiey» (B €CTeCTBEHHO-HAyYHBIH MU
KpaeBeI4ecKuil My3eil).

Tema 3. Opranusmsl M OKpY:KaoLas cpeaa.

Okojorusi Kak Hayka. 3ajadyd M pasfesbl dKOJIOTMHM. MeToapl 3KOJOTHYECKHX
UCCIIEI0BAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.



Cpenst  oOuTaHMs  OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3MAYyIIHAs,  IOYBEHHAs,
BHYTPUOPraHU3MEHHAsI.

Okonornyeckue Qakropel. Kiaccudukanus skonorndeckux (axTopoB: aOHMOTHYECKHE,
OMOTHYECKUE U aHTPOIIOTeHHBIE. JleliCTBHE SKOJIOTHIECKUX (PAaKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckue  (aKTOpBI:  CBET, TEMIeparypa, BIAKHOCTh.  DoTomepuomusM.
[TpucniocobneHnst OpraHu3MoB K JIEHCTBHIO aOMOTHYECKHX (hakTOpoB. bromornyeckne puTMsl.

buotndeckne  ¢aktopbl. Buapl OMOTHYECKMX  B3aUMOJICHCTBUN:  KOHKYPCHIIWS,
XAITHAYECTBO, CUMOMO3 1 ero ¢opmsl. [lapazutusm, Koomepamnus, MyTyalin3M, KOMMEHCATIN3M
(KBapTHpaHCTBO, HaxJIeOHMYECTBO). AMEHCaIU3M, HEUTpanu3M. 3HaueHUe OUOTUYECKUX
B3aUMO/ICHCTBUII 1715 CYILIECTBOBAHUS OPraHU3MOB B IPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU Momynauud. OCHOBHBIE MOKa3aTeNH MOMYJISIUH:
YHCIIEHHOCTb, IUIOTHOCTh, POXJAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JuHamuka
YHCJIEHHOCTH MOMYJISILIUU U €€ PeryIsiiusl.

JdemoHncTpauuu:

[optpetsl: A. I'ymGonpar, K. @. Pynbe, O. ['ekkens.

Tabmuis! u cxemsel: kaprta «lIpupoausie 3086 3emiuy, «Cpeapl 00UTaHNS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsiuum», «3aKOHOMEPHOCTH pOCTa YHCIEHHOCTH TMOMYJSIIUU
uHpy3opun-Tydenbkny», «llumessie nenm».

JlabopaTopHble H MpaKTHYeCKHe PadoThI:

JlabopaTtopHnast padota Ne 3. «Mopdomorunueckre 0COOEHHOCTH PACTEHU U3 PA3HBIX MECT
oOUTaHUSDY.

JlabopaTtopnas pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.

[Ipaktrueckas padota Ne 2. «[Toacd€T MIOTHOCTH MOMYJSALMA Pa3HBIX BUIOB PACTECHU.

Tema 4. Coo01uecTBa M IKOJOTHYECKHE CHCTEMBI.

CoobOmectBo  opranu3MoB —  OuoreHo3.  CTpykTypbl — OWOIIEHO3a:  BHIOBaf,
IIPOCTPAHCTBEHHAs, Tpoduueckas (numiesas). Bunpl-noMmuHnanTel. CBsi3u B OMOLIEHO3E.

Okonornyeckue cuctembl (9kocucremsl). [lonstne o0 skocucTemMe M OUOreOLEHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTBl 3KOCHUCTEMbI: IPOAYLEHTBbI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopoT BemecTB M HOTOK 3HEPruUM B 3Kocucteme. Tpoduyeckue (MUIIEBHIE) YPOBHHU
skocuctembl. [Iumesble nenu u cetd. OCHOBHBIE IIOKa3aTed 3KOCUCTEMBI: OHoMacca,
OPOAYKIMs. OKOJOIMYeCKMe NIHUpaMUAbl: MPOAYKIMH, UYUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHUCTEM: YCTOMUMBOCTb, CAMOpEryisinus, pazsutue. Cykueccus.

[IpuposHble 3KOCHUCTEMBL. JKOCHCTEMBI 03€p M peK. ODKOCHCTEMa XBOHWHOIO WU
LIMPOKOJIMCTBEHHOTI'O JIeca.

AHTPOINOTeHHbIE HKOCUCTEMBIL. ATPO3KOCHCTEMBI. YpPOO3KOCUCTEMBL. buosoruueckoe u
X034HCTBEHHOE 3HAU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak (aktop ycroitunBoctu 3kocucteM. CoxpaHeHHe OHOJIOTHYECKOro
paszHooOpa3us Ha 3emuie.

VYuenne B. U. Bepnanckoro o 6muocdepe. ['panuibl, coctaB U CTPYKTypa OHOCHEpHI.
XKusoe BemectBo U ero QyHkuH. OcoOeHHOCTH OHMOChephl Kak I00aTbHON 3KOCUCTEMBI.
JluHamMu4eckoe paBHOBecHe U 0OpaTHast CBs3b B OHocdepe.

KpyroBopoTsl BemiecTB W OMOTEOXMMHUYECKHE LMKIBI 3JIEMEHTOB (Yyriepoja, azoTa).
3oHanpHOCTH OHOchepsl. OCHOBHBIE OMOMBI CYIITH.



YenoseuecTBo B Onochepe 3emiu. AHTpONOTeHHbIe n3MeHeHus B onocepe. [modanbHbIC
HKOJIOTUYECKUE TPOOIEMBI.

CocymecTBoBaHUE MPUPOBI U yenoBeuecTBa. CoxpaHeHne OMopa3zHooOpa3usi Kak OCHOBA
ycroitunBoctu O6uochepsl. OcHOBa PallMOHATIBLHOTO YIPABJICHUS NPUPOIHBIMH PECypcaMu M UX
UCHoJib30BaHue. JIOCTHKEHUs: OMOJIOTMH U OXPaHa IPUPO/IbI.

JdemoHcTpauuu:

[Moptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuupsr u cxembl:«llumesslie nenu», «buoreHo3: coctaB u CTpykrypa», «lIpupoansie
coobmiectBay, «llemn mnuraHMs», «OKOJOTHUECKas mHpamuia», «buochepa u UemoBex»,
«JKocHCcTeEMa MIMPOKOJUCTBEHHOIO Jieca», «IJKOCUCTEMa XBOMHOro Jecan, «buoreHos
BoJ0éMa», «ArpoueHo3», «lIpuMepHble aHTPOMOreHHbIE BO3JEHCTBUS HA IPUPOIY»,
«BaxHelmue MCTOYHMKHU 3arpsi3HEHMs BO3JyXa M TI'PYHTOBBIX BOJ», «[louBa — BakHeWmas
cocrasistonas onocdeps», «DaxkTopsl nerpagannu nousy, «llapaukossiit 3¢ pexT», «DakTopsl
PaaMoaKTUBHOTO 3arpsi3HeHus ouocdepsb», «O0mas cTpykrypa 6uocheps», «Pacnpocrpanenue
XKU3HU B Omocdepe», «O30HOBBIN dkpaH Ounocheprl», «KpyroBopot yriepona B Omocdepe»,
«KpyroBopoT azoTa B mpupoae».

O6opynoBanue: MOJIEJIb-aMIUINKAIIIS «TunnyHrle OMOIIEHO3EDY, repbapuit
«PactutenbHble  coobmiecTBa»,  Kowekuuun — «buoneno3», «Bpemutenun — BaxHEHIINX
CEJIbCKOXO3SUCTBEHHBIX  KYJIbTYp», TIepOapud ¥ KOJUIEKIMH pPACTEHUH U  IKUBOTHBIX,
MIPUHAUIeKAIME K Pa3HbIM JKOJIOTMYECKUM IpymIaM oaHoro Buaa, KpacHas kaura Poccuiickoi
®enepanun, n300pakeHUsI OXPAHAEMBIX BUIOB PACTEHUH U KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[NIPOTPAMMBI 110 BUOJIOTUN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBnuBarOTCs TpeOOBaHMA K pe3yJIbTaTaM OCBOCHUS
00y4aromuMuCs MPOrpaMM CpeHEero oo0mero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
IMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType IUYHOCTHBIX pE3yJIbTATOB OCBOCHHS TpeaMmeTra «bHoJorusy BbIACIECHBI
CIIENYIONIME  COCTaBIIAIONIME: OCO3HAHWE OOYYAIOUIMMHCS  POCCHMCKON  TpaKJaHCKON
UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITENIBHOCTH U CaMOOMPEEICHUIO,
HaJu4YMe MOTHUBAIIMM K OOYYCHHIO OWOJIOTHM, IIEJICHANPABICHHOE pPa3BUTHE BHYTPEHHUX
yOXJIEHU JTUYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEW M MCTOPUYECKUX TPAJULIMKN Pa3BUTHS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOlIUXCS PYKOBOJICTBOBATHCS B
CBOCH  JCATENHHOCTH  IIEHHOCTHO-CMBICIIOBBIMH  yCTAaHOBKaMH, TPHUCYIIUMU  CHCTEME
OMOJIOTMYECKOTO 00pa30BaHMs, HAJIUYHE HKOJIOTHYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH IIEJTU ¥ CTPOUTH KU3HCHHBIC TUTAHBI.

JIngHOCTHBIE pe3yNbTaThl OCBOCHHS Tpeamera «buosorus» AOCTHraroTCs B €IMHCTBE
y4eOHOW M BOCIUTATEIBHOUN NEATETHHOCTH B COOTBETCTBUHU C TPAIUITMOHHBIMH POCCHHUCKUMH
COLIMOKYJIbTYPHBIMH, UICTOPUUYECKUMHU U JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, PUHATHIMH B
oOuiecTBe MpaBUJIaMH M HOPMaMH IMOBEAEHUS U CIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAHUS U CaMOPA3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMHM JIMYHOCTH, MATPUOTU3MA,
YBaXEHHSI K 3aKOHY M TNPABOMOPSAKY, YEJOBEKY TpyJa M CTaplieMy MOKOJIEHHIO, B3aHMHOTO
yBaKEHHs, OEpeKHOr0  OTHOIIEHHWS K  KyJAbTypHOMY  HACIE€OUI0 U TpaJulusaM
MHOTOHAIIMOHAJILHOTO Hapojaa Poccuiickoit denepanuu, MpUpojIe U OKPYKarolen cpeie.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHMS yueOHOTro npenMera «bHoaorus» MOMKHBI OTpaKaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOLIUXCS PYKOBOJACTBOBATHCSA C(POPMHPOBAHHON BHYTpEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAlMii, MO3UTUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciupeHe >KU3HEHHOTO OIbITa M OMBITAa JESITENHOCTH B MPOIECCE peaan3allii OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIbHOMN IEATEIHHOCTH, B TOM YHCJIE B YACTH:

1)rpaxaanckoro BOCIMTAHUSA:

cOpPMUPOBAHHOCTh ~TPAKIAHCKOM MO3UIMH  OOydarlerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTO 4JIEHa POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX TMpaB M OOS3aHHOCTEH, yBa)KEHHUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JEATEIHHOCTH MPHU CO3/IaHUHM YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OUOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIHMIO MO OTHOIICHHIO K SIBJICHUAM
COBPEMEHHOU KU3HU U OOBICHITH €€;

YMEHHE y4YUTBIBATh B CBOUX JCUCTBHUSIX HEOOXOJAUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOEXKICHUSIMHU, KYIbTYPHBIMH LIEHHOCTSMH U COIMATBHBIM
MOJIOKEHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHHUS YUEOHBIX,
MO3HABATENBHBIX M HCCIEAOBATENIbCKUX 3a/lad, YBAXXUTEIHHOTO OTHOIICHHS K MHEHHIO
OTIIIOHEHTOB MPH 0OCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJICPIKAHMS,

TOTOBHOCTb K T'YMaHUTapHOM U BOJOHTEPCKOMU JIEATEIIbHOCTH;

2) NaTpMOTHYECKOTO BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoaMHOMN, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOILLIOE U HACTOSIIIEE MHOTOHAIMOHAJILHOTO Hapoa Poccuy;

LIEHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACICAUI0 ¢ TaMSATHHUKAM TPUPOJIBI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YUYEHBIX B CTAaHOBJIEHME M pa3BUTHE
OMOJIOTUH, IOHUMAHUSI 3HAYCHUST OMOJIOTUU B TIO3HAHUHU 3aKOHOB MPUPOJIBI, B )KU3HH YETIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uaeiHast yoex1€HHOCTh, TOTOBHOCTH K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHMWE JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B TOCTPOECHUE YCTOMYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHME K CBOMM pOJMTENSM, CO3JAaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUA LIEHHOCTEW CEMEHMHOMN U3HHU B COOTBETCTBUHU C TPAJULUAMH HApOJOB
Poccnu;

4) 3cTeTM4YeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUICHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOLICHUIA;

IMOHMMAHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOU IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHUA  KYJIbTYPbl 3I0POBbS M
IMOIMOHAJIBHOIO 0JIArONoJIyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30MmacHoro o0pasa >KU3HH (30pOBOE MUTAHHE,
coOrofieHre TUTHEeHUYECKUX MPaBWII M HOPM, COAaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3nyeckass aKTHUBHOCTb), OEpeXKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOI'O
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHUMAaHHE [IEHHOCTH TMPaBWJI WHAMBUAYATbHOTO M KOJJIEKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIINX 3I0POBbIO U JKU3HU JIIOJIEH;

OCO3HAHHE TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHUS aaKOTOoJs,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYJly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYA0Iro0ue;



TOTOBHOCTH K aKTUBHOM JCATEIBHOCTH TEXHOJIOTMYECKON U COIMAIbHOM HAIIPABICHHOCTH,
CMOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATH M CaMOCTOSITEJIBHO  BBIMOJIHATH — TaKylO
JEeATeNbHOCTD;

MHTEpEC K Pa3iM4HbIM cdepaM MpodecCHOHANBHON NeSTENbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BEIOOp Oymymiel mpodeccruu u pean30BbIBaTE COOCTBEHHBIC KU3HESHHBIC TITAHBI;

TFOTOBHOCTb U CIIOCOOHOCTHh K OOpa3oBaHHUIO U CaMOOOpPA30BAaHUIO Ha IMPOTSKEHUM BCEH
KHU3HU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUSA:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHHUE K IMPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMIe,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIIEHUE YPOBHS DKOJOTMUYECKOW KYJIBTYpBI: MPHUOOpPETEHHE OIbITa IUIAHWPOBAHUS
MOCTYITKOB M OIIEHKH UX BO3MOJKHBIX TTOCIIEACTBHHI IS OKPY>KAIOIIEH CPeIbl;

0CO3HAHHE TJI00AITBHOTO XapaKTepa dKOJIOTHYECKHUX MPOOIIEM U ITyTel MX pelIeHus;

CIOCOOHOCTh HCIIOJIB30BATh MPHOOpETaeMble TIPU M3yYeHUU OWOJIOTUHU 3HAHWUS U YMEHUS
IpU PEUICHUH TMPOOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM TPUPOJIOTIONHE30BaHUEM (COOMIOACHNE
MPaBHJI TIOBENEHUSI B TPUPOJIC, HANPABJICHHBIX HAa COXPAaHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

aKTHBHOE HEMpUATHE NEHCTBHIA, NMPUHOCAIINX BpEl OKpYKAIOMIeH MNPHPOIHOU cpene,
YMEHHE TPOTHO3UPOBATH HEOJIArONPHUSATHBIE YKOJOTUYECKHE MOCICICTBUS TPEIITPUHIMAEMBIX
JNENCTBUN U MPEAOTBPAIATh UX;

HaJIM4Yue Pa3BUTOIO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NESITeNbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMH B
MO03HABATEIbHONW, KOMMYHUKATUBHOW M COLMAIbHOM MpakTUKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKON JAESITENbHOCTH IKOJIOTUYECKOM HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

cOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKM H OOIIECTBEHHOW MpaKTUKH, OCHOBAHHOIO Ha JHallore KYJBTYp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE A3bIKOBOM M UNTATENLCKON KyJIbTYpPhl KaK CPEICTBA B3aUMOICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUPA;

MOHUMaHHe crenupuku OUOJIOTUM KaK HayKd, OCO3HaHUsA €€ poju B (OpMUPOBAHUU
paIMOHATILHOTO HAYYHOT'O MBIIIJIEHHS], CO3/IaHUU LIETOCTHOTO MPEACTaBICHUS 00 OKPYKAIOIIEM
MUpE KaK O €IWHCTBE TMPUPOJIbI, 4YEIOBEKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTH OWOJIOTHH IJIi COBPEMEHHOW IHMBHIIM3AIMU: 00eCTIeUCHHUS
HOBOTO YPOBHSI Pa3BUTHUS MEAUIIUHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemaTh pecypcHble IpoOIeMbl pa3BUTHs YEIOBEUECTBA, IOUCKA MyTeH BBIX0/a M3 III00aTbHBIX
HKOJIOTHYECKUX Mpo0IeM 1 obecrieueHus nepexoia K yCTOWYMBOMY pa3BUTHUIO, PALIMOHATBHOMY
UCIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHWM B LIEJISIX MOBBIMIEHUS 0O0IIei
KYJIbTYpbl, €CTECTBEHHO-HAy4yHOW TpPAaMOTHOCTH, KaK COCTaBHOM dYacTH (PYyHKIIMOHAIBHOM
IPaMOTHOCTH 00ydaromuxcs, popmMupyemMoi Ipu U3y4eHuu OUOJIOTUH;

MOHMMaHHUE CYIIHOCTH METOJIOB IO3HAHMs, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHMS JJIs aHanu3a M OObBSICHEHHs SBJICHUHN



OKPYKAIOIIEr0 MHUPAa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMEHHUE JenaTh O0OOCHOBAaHHBIC
3aK/IIOYCHUA Ha OCHOBC HAYYHBLIX (l)aKTOB U HUMCIHOIIUXCA MOaHHBIX C HLCJIbIHO IMOJYUYCHUA
AOCTOBCPHBIX BBIBOAOB;

CIIOCOOHOCTh CAMOCTOSITEIIBHO MCIOJIB30BaTh OMOJIOTMUECKUE 3HAHUS JUIS PELICHUS
HpO6JI€M B PCAJIBHBIX JXU3HCHHBIX CUTYyallUsX;

OCO3HAHHE IIEHHOCTU HAay4HOU JESATENIbHOCTH, TOTOBHOCTb OCYILECTBISATh MPOEKTHYIO U
HCCIIEN0BATENBCKYIO NEATEIbHOCTh HHAUBANYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTb K HENPEpPHIBHOMY OOpa30BaHUI0 U CaMOOOpa30OBaHUIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUM [0 OHOJIOTHM B COOTBETCTBUHM C J>KU3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3ylibTaThl OCBOGHUS y4eOHOro mpeamera «buoJOrHsS» BKIIOYAIOT:
3HaYMMbIE Ui (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOUMIMXCS  MEKIUCHUIUIMHAPHBIC
(MexXnpeaMeTHbIC) 00IeHaAYYHBIE TIOHATHS, OTPAKAIOIIHE [IEJIOCTHOCTh HAYIHOU KapTHHBI MHpa
U crienu(uKy METOIOB TIO3HAHMUS, MCIIOJIE3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHHE, TPOIIECC, CUCTeMa, HAy4HBIH (DaKT, MPUHINI, THIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopusi, WCCIIeIOBaHNe, HAONIONEHNE, W3MEPEHHUe, SKCIEPUMEHT U JIPYTUX), YHHBEpPCAIbHBIC
yueOHbIe JIeHcTBUS (TIO3HAaBaTeIbHblE, KOMMYHUKATUBHbBIE, PETYISATHUBHBIE), 00eCreurnBaoIIne
dbopmupoBanre (HYHKIMOHATBHONW TPAMOTHOCTH M COIMAIBHONW KOMIIETEHIIMHOOYJArOIINXCS,
CIOCOOHOCTh 00y4aromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXAUCHUIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble YdeOHbIE IEHCTBUS B IO3HABATENbHOU U
COIMAJIBHOW MPAKTHUKE.

MertanpeaMmeTHble pe3yabTaThl OCBOEHHUSI MPOrPaMMBbI CPEIHEro oOIiero oOpa3oBaHUsA
JOJIKHBI OTPAXKATh:

OBi1ajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1)0a30Bble JornyecKue AeMCTBHS:

CaMOCTOSITENIBHO (POPMYNIHpPOBaTh M aKTyaJIH3UpoOBaTh MpoOiieMy, paccMaTpuBaTh &
BCECTOPOHHE;

WCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBINUICHUS (aHAu3a,
CHUHTE3a, CpaBHEHUs, Kiaccudukanuy, 0000IIeHus1), PacCKpPbhIBATb CMBICI OHOJIOTHYECKUX
MOHATHH (BBIACTATH UX XapaKTepHbIE MPU3HAKHU, YCTAHABIUBATH CBS3U C IPYTUMU MOHATHIMH);

OTIpEIeNIATh LN JeATEIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHM HX JOCTHKCHHUS,
COOTHOCHTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;

WCIOJIb30BaTh OHMOJIOTHYECKUE MOHATHS JUIsi OOBbsCHEHUs (AKTOB M SIBICHUN >KUBOU
HIPUPOIBL;

CTPOMTH JIOTUYECKHUE PpACCY)KICHHsI (MHIYKTUBHbBIC, JEIyKTUBHBIE, IO AaHAJOIHH),
BBISIBJIATH 3aKOHOMEPHOCTH U NPOTHUBOPEUUsSI B PACCMATPUBAEMBIX SIBICHUAX, (OPMYJINPOBATH
BBIBO/IbI M 3aKJIFOUCHHUS;

MIPUMEHATh CXEMHO-MOJIENIbHbBIE CPEJCTBA JJIS MPEJICTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOILIEHUH B M3Yy4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a TakkKe MPOTUBOPEUYMH pasHOTO pPoja,
BBISIBIICHHBIX B Pa3IUMYHBIX WH(OOPMAIIMOHHBIX HCTOUYHUKAX;



pa3pabaTheiBaTh IJIAH PELICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepUATbHBIX
Y HEeMaTepHuaIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JESATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEJSM,
OIIEHUBATh PUCKHU MOCJIECACTBUHN IEATEIbHOCTH;

KOOPJMHUPOBATH M BBINOJHATE PAOOTy B YCJIOBHSX pPEATBHOTO, BHPTYAITBHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2)0a30BbIe HCCI€A0BaTENbCKHE e CTBHS:

BJIaJICTh HaBbIKAMH y4€OHO-MCCIIEIOBATENHCKOW M MPOEKTHON NIeATENbHOCTH, HABBIKAMU
paspernieHus mpo0ieM, CoCOOHOCTHIO U TOTOBHOCTHIO K CaMOCTOSITEIbBHOMY TMOUCKY METOJIOB
pEIICHHS MPAKTHICCKHX 3a]1a4, IPUMEHEHHUIO PA3IMYHBIX METOJIOB TIO3HAHHS,

WCIIONb30BaTh PA3JMYHbIE BHUJBI JIEATEILHOCTH 1O TIOJYYEHHUIO HOBOTO 3HAHUSA, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUI0 M TMPUMEHEHUIO B YUEOHBIX CHTYAIHsIX, B TOM YHCJE TPH
CO3/ITaHWU YYEOHBIX U COIMATBHBIX TPOEKTOB;

(dhopMHpOBaTh HAYIHBINA THI MBIILIICHUS, BIIQJCTh HAYYHOW TEPMHHOJIOTHEH, KITFOYEBBIMU
MOHATHSAMH M METOJIaMU;

CTaBUTh U (GOPMYJIHPOBATH COOCTBEHHBIE 33/Jaud B 00Opa30BaTENbHOUN NEATETHHOCTH H
KU3HEHHBIX CHTYAIHIX;

BBISBIISAT TIPUYUHHO-CJIC/ICTBEHHBIC CBS3W M aKTyaJIM3UPOBATh 3a7ady, BBIIBUTATH
TUTIOTE3y €€ pelIeHus, HaXOAUTh apPTyMEHTHI JUIsl JOKa3aTelbCTBA CBOMX YTBEPXKICHUM,
3aJlaBaTh NapaMeTpbl U KPUTEPUH PELICHHUS;

aHAJIM3UPOBATh TOJYYCHHbIE B XOJE peEHIeHHUs 3aJaydl pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAllUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

OCYILIECTBIISITh LEJICHAIIPABICHHBIN MOUCK MEpeHoca CPEeACTB U CHOCOOOB JIEHCTBUS B
poQecCHOHANBHYIO CPEey;

yMeTb TEPEeHOCHTh 3HAaHUS B [O3HABAaTEJIbHYD U  MpaKTUYEeCKyl0 oOnactu
KHU3HEJCSITENbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIE WJEH, MpeAjiaraTb OPUrMHAIIbHBIE IMOAXOJbl M PpELICHHs, CTaBUTh
poOIeMbl U 3a/1a4H, JIOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBATHCSA B Pa3NUYHBIX MCTOYHHMKAX HMH(pOpManuu (TEKCTE y4eOHOro mocolwus,
HAyYHO-TIOMYJISIPHON JIUTEepaType, OMOJIOTHUECKUX CIOBApsSX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax maHHbIX, B MHTepHeTre), aHAIM3UpOBaTh WHGOPMAIMIO Pa3IUYHBIX BUIOB U (opm
MIPEJICTaBJICHUSI, KPUTUYECKH OIEHUBATH €€ IOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3ampochl U MPUMEHITh Pa3MUYHbIE METOJbl MpH TOUCKE U OoTOOpe
Oouosnorudeckoit HHGoOpMaIUl, HeOOXOIUMOM JIJTsl BHITIOJIHEHUS! y4eOHBIX 3a/1a4;

MpHOOpPETaTh OMBIT HCIOJIb30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIH30BaHMSI PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAIbHYIO (OpPMY TMpEACTaBICHUS OHOIOTHYECKOU
uHpopmanuu (cXemsl, TpaduKu, TUarpaMmbl, TAOIHIIBI, PUCYHKH U IPYTOe);

WCIOJIb30BaTh HAYYHBIN S3BIK B KadecTBE CpeACTBa MpH paboTe ¢ OMOIOTHYEeCcKOU
uHpopManuen: MPUMEHITh XUMUYECKUE, (HU3MYEeCKUe M MATeMAaTUYECKHUE 3HAKH M CUMBOJIBI,



dopmynel, abOpeBUaTypy, HOMEHKJIATYpPy, WCIOIh30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISITHOCTH,

BIIQJICTh HABBIKAMU DACIIO3HABAHUS W 3alIUTHl  HWHPOpMAIWK, WHOOPMAIMOHHON
0€30MMacCHOCTH TUIHOCTH.

OBiajieHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€l CTBUSIMU:

1)o0menue:

OCYIIIECTBIISITh KOMMYHUKAIIMA BO BCEX cepax >KU3HU, aKTUBHO YYAaCTBOBAThH B JHAIIOTE
WM JTUCKYCCHUU TIO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHHUS OTHOCHUTEIIHO BBITIOJHCHHSI TpeUlaracMoi 3ajqadd, YYUTBIBATh HWHTEPEChl U
COTJIACOBAHHOCTD MO3UIUH JIPYTHX YYACTHUKOB JMAJIOTA WIIA JUCKYCCHUH ),

pacro3HaBaTh HEBEpOAIBHBIC CpeJICTBA OOIICHHS, MMOHWMATh 3HAYCHUE COIUATBHBIX
3HAKOB, MPENOCHUIOK BOZHUKHOBEHHU ST KOH(MIMKTHBIX CUTYAIMi, YMETh CMSATYATh KOH(PIUKTHI 1
BECTH TIEPETOBOPHI;

BIIQJICTh PA3IMYHBIMUA CHIOCOOaMU OOIICHHSI M B3aMMOJICHCTBUS, MOHUMATh HAMEPEHUS
JPYTUX JIFOJICH, TIPOSIBIIATH YBAKUTEIBHOE OTHOIICHUE K COOCCETHUKY H B KOPPEKTHOU (opme
(GOopMyITUPOBAaTh CBOU BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCITOJIB30BAHHEM S3BIKOBBIX
CpEACTB.

2)coBMeCTHAS AeITeJbHOCTD:

MMOHUMATh ¥ WCIOJIb30BaTh MPEUMYIIECTBA KOMAHJHONH W MHIUBUAYATBHOW pabOTHI TIpU
perieHur OMOJIOTHYECKOU MPoOIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh MTPUMEHEHHUS TPYIIOBBIX
(dhopM B3aMMOICHCTBHSI PU PEIICHUH YIeOHOW 3a/1auu;

BBIOMpATh TEMATHKy M METOJIbI COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HWHTEPECOB U
BO3MOYHOCTEH Ka)/I0TO 4jeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JesTeNbHOCTH, OPraHM30BBIBaTH M KOOPAWHUPOBATH
NeHcTBUS MO €€ JOCTHM)KEHMIO: COCTaBISTh IJIaH JACWCTBUM, paclpelesiTh Poiu C y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHUBATh KaY€CTBO CBOETO BKJIaJa M Ka)JIOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OICHUBATh UAECU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITh MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B PA3IMYHBIX CHUTYalUAX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHHE, ObITh MHUIIHATUBHBIM.

OBiajeHHne YHMBEPCAJIbHBIMH PeryJsITUBHBIMH /1ICTBUAMM:

1)camoopranu3zanmsi:

WCIOJIb30BaTh OMOJOTMYECKHWE 3HAaHWSA U1 BBIIBICHHUS MOpoOJIeM U HMX pelIeHHs B
KU3HEHHBIX M YUeOHBIX CUTYaIHsIX;

BBIOMPATh Ha OCHOBE OMOJIOTHYECKMX 3HAHUH 11€IeBbIe  CMBICTIOBBIE YCTAHOBKH B CBOHMX
JNEUCTBUSAX W TMOCTYNKax MO OTHOIIEHUIO K JKMBOW MPHUPOJE, CBOEMY 3JIOPOBBIO M 30POBHIO
OKPYKaIOIIINX;

CaMOCTOSITENILHO OCYIIECTBIISITh MO3HABATEIBHYIO JESTEIbHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh M (GOPMYIUPOBATH COOCTBEHHBIE 3aJa4yd B 0Opa3oBaTENbHON MEATENHHOCTH U
KU3HEHHBIX CHUTYAIHIX;



CaMOCTOSITEJIbHO COCTAaBJIATH IUIAH PEUICHUS MPOOIEMBI C YUETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUH;

JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacMpATh paMK1 y4eOHOTO peMETa Ha OCHOBE JIMUHBIX MPEANOYTECHUN;

JIeTIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

crnocoOCTBOBATH (HOPMUPOBAHUIO M TIPOSIBIICHUIO IIMPOKOH APYIUIIMHA B PA3HBIX 00JIaCTAX
3HAHMUN, TOCTOSHHO NOBBIIIATh CBOM 00pa30BaTENbHBIN U KyJbTYpPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHTYyallMsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLICHWBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIIETh HaBBIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JIEHCTBUMN
Y MBICIIUTEIBHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIb30BaTh NPUEMBI pedIeKCUn
JUIS OLIEHKU CUTYalllH, BbIOOpA BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 110 UX CHUKEHHUIO;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB JIEATEIbHOCTH;

3)npuHsaTHE cedst M APYIHUX:

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB JIEATEIbHOCTH;

MPU3HABaTh CBOE MPaBO U MPaBO JPYTrUX HA OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH APYrOro 4eJIOBEKa.

INPEIMETHBIE PE3YJIBTATbBI

[IpeameTHBIe pe3ynbTaThl ocBoeHMs mporpaMmbl COO mo Ouosioruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue st yaeOHoro npeamera «buosorusy HaydyHble 3HaHUS, YMEHUS U
cnocoObl JEeMCTBUH 10 OCBOCHMIO, HHTEpHpeTallMd W HpeoOpa3oBaHUIO 3HAHWM, BUIbI
JEATENbHOCTH 0 IMOJYYEHUI0 HOBOTO 3HAHMS M INPUMEHEHUIO 3HAHUN B Pa3IMYHBIX y4eOHBIX
CUTyallUsiX, a TaKK€ B pEAIbHBIX JKU3HEHHBIX CHUTYallUsX, CBA3aHHbIX C Ouosorueil. B
IIporpamMme IpeaMeTHbIE Pe3yJIbTaThl PEACTaBIEHBI 110 roJaM 00ydYeHHU .

[IpenmeTHble pe3yabTaThl OCBOEHMsI ydyeOHoro mnpenmera «buosorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

C(OPMHUPOBAHHOCTh 3HAHMM O MECT€ U POJIM OUOJOIMH B CHUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHbIX HAayK, B (JOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
Hay4HOI'0 MHUPOBO33PEHHUS, O BKJIA/le POCCUHCKUX U 3apyOe)KHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Onosoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YEJIOBEKA ISl PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJEp’KaHUE OMOJIOIMYECKHX TEPMHHOB M MOHSATHNA: KHU3Hb, KIIETKa,
opranusM, Merabonu3M (oOMEH BEIeCTB M  IpEBpalleHue DHEPruu), TIoMeocTa3s
(camoperynsuus), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CaMOBOCHPOM3BEICHUE
(penpoaykuus), HACIEACTBEHHOCTb, HK3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE u3jiaraTb OHOJOIMYECKHE TEeOpUu (KJIETOYHas, XPOMOCOMHAas, MYTallMOHHAs,
LEHTpaJIbHAs J0TMa MOJIEKYyIspHOW Ouosnorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BaBuioBa) u yuenus (0 eHTpax MHOrooOpas3usi 1 IpOMCXOXKACHUS KyIbTypHBIX pacTenuit H. U.
BaBuiosa), onpeaessTh rpaHUIbl UX TPUMEHUMOCTHU K )KUBBIM CUCTEMaM;



yMEHHUE BIIaJIeTh METOJaMH HAyYHOTO TO3HAHUS B OMOJIOTMH: HAOIIOAEHUE W ONHCAHUE
KHUBBIX CHCTEM, TPOLIECCOB M SBJICHUH, OpraHM3alus W TMPOBEJCHHUE OHOJIOTHYECKOTO
OKCTIIEPUMEHTA, BBIJIBI)KCHUE THUIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXKIY HCCIEAYeMbIMU
BEITUYMHAMH, OOBSICHCHHE TOJNYYEHHBIX PE3YJIbTaTOB, HCIIOJH30BAHHBIX HAYYHBIX TMOHSATHUH,
TEOpHUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOIbI HA OCHOBAHHUHU TIOJTYUYE€HHBIX PE3yIbTATOB;

YMEHHUE BBIJICNATh CYIICCTBEHHBIC MPHU3HAKH BHPYCOB, KJIETOK MPOKAPUOT U DYKAPHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOCHHOCTH TPOIIECCOB: 0OMEHa BEIIECTB U
MIPEBpAILEHUs] PHEPTUU B KIETKE, (POTOCHHTE3a, IUIACTUYECKOTO M JHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MHUTO03a, MEH03a, OIJIOJOTBOPEHHS, PAa3MHOKEHUS, WHIUBHIYyAIHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSTh MOJYYCHHBIC 3HAHUS Ui OOBSICHEHUs OMOJIOTMYECKHX IMPOIECCOB U
SIBIICHUH, TSl IPUHATHS IPAKTHYECKUX PEHICHUH B MIOBCETHEBHON )KU3HHU C IIETBI0 00ECTICUCHNUS
0€30MacCHOCTH CBOEr0 3JIOPOBbS M 370POBbSl OKPYXKAIOMIMX JItOJAEH, COOIIOACHUS HOPM
TPaMOTHOTO TIOBEJICHHSI B OKPYKAIOLIEH NPUPOIAHON cpene, TMOHMMaHHWE HEOOXOIUMOCTH
WCTIOJIb30BAHUS JOCTHKCHHI COBPEMEHHOW OHMOJOTHM M OMOTEXHOJIOTHH U parMoOHaIBLHOTO
MIPUPOJIOTIOTE30BAHHS;

YMEHHE peliaTh 5SJeMEHTapHbIe TEHETHYECKWE 3aJadyd Ha MOHO- W JTUTHOPHIHOE
CKpeIllMBaHUE, CLEIUIEHHOE HACJIEeI0BaHUE, COCTaBIATh CXEMbl MOHOTMOPUIHOTO CKpEIIMBaHUS
IUTSL TIpeAICKa3aHusl HAClIeIOBAHUS IPU3HAKOB y OPraHU3MOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTHUecKue paboThl, cOOMI0aTh MpaBuUiia MpU
pabote ¢ yueOHBIM U JTabOPaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OIICHWBATh U WHTEPIPETHUPOBATH HH(OPMALHMIO OHOJOTHYECKOrO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX HUCTOYHUKOB (CpeicTBa
MaccoBOM MH(pOpMAIMK, HAyYHO-TIOMYJSPHbIE MaTepHalbl), STUYECKUE ACIEKThl COBPEMEHHBIX
UCCleI0OBaHUM B OMOJIOTUH, MeIULIMHE, ONOTEXHOJIOTUH;

YMEHHME CO3/1aBaThb COOCTBEHHbIC IUCHbMEHHBIE U YCTHbIE COOOIIEeHHs, 00001as
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MMOHSATUWHBIN anmapat OHOJIOTHH.

[IpenMerHbie pe3ynbTaThl OCBOeHMsI ydeOHOTro mnpenmera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUI O MECT€ M POJM OMOJIOTMH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ouosnoruu, PyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JUIsl PEIIeHHs] )KU3HEHHBIX 3a]1a4;

YMEHHE PAaCKPBIBATH COAEPKaHHE OMOJOTUYECKHX TEPMHUHOB U MOHATUMNA: BUJI, TIOMYISIUS,
reHo(OoH, SBOJNIONMS, [IBUXKYIIME CUIbl  ((aKTOpbI) SBOJIOIHH, MPUCIOCOOICHHOCTh
OpraHu3MoOB, BHJI000pa30BaHHE, JSKOJOTHYECKHE (HAKTOpBl, OSKOCHCTEMA, MPOIYLEHTHI,
KOHCYMEHTBI, PEAYIICHTHI, IIeNH MUTaHUs, SKOJOrHUecKas mupamuia, OuoreoreHos, ouocdepa;

yMEHHME W3jaraTh Ouojoruueckue teopuu (dBomtounoHHass Tteopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPHUs IBOJIIOIIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxocrea K. M.
bapa, depenoBanus riaBHBIX HampaBieHud u myTei sBomronuu A. H. CeBeprioBa, yueHus o
ouoctepe B. . BepHaackoro), onpenensiTh TpaHUIlbl KX TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yYMEHHE BIaJIeTh METOJaMH HAay4yHOTO TMO3HaHWs B OWOJIOTHMHU: HAOIIOACHHE U OMHUCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUM, OpraHM3alus W TMPOBEJCHHE OHOJIOTHYECKOTrOo



OKCTIIEPUMEHTA, BBIJIBI)KCHUE THUIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXKIY HCCIEAYeMbIMU
BEIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHSATHH,
TEOPHil U 3aKOHOB, YMEHHUE JIeIaTh BBIBOJBI HA OCHOBAHWH TOJIY4YEHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUS OMOJOTMYECKHX OOBEKTOB: BUIOB,
MOTYJISIUM, TPOAYIEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOTCOIEHO30B M JKOCHCTEM,
0COOEGHHOCTH  TIPOLIECCOB:  HACJIEACTBEHHOH  HM3MEHUMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHUJI000pa30BaHusl, MPUCIIOCOOICHHOCTH OPraHU3MOB, ACHUCTBHS KOJIOTHYECKHX (aKTOPOB Ha
OpraHu3MBl, IIEPEHOCA BEIIECTB U MOTOKA SHEPTHU B HKOCUCTEMAaX, aHTPOIIOTEHHBIX H3MEHEHUI
B DKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB M OMOTCOXMMHYECKHX LHUKIOB B
ouocdepe;

yMEHHUE TPHUMEHSTh TOJTydeHHBIE 3HAHUS Il OOBSICHEHUS! OMOJOTHYECKHX MPOIIECCOB U
SIBIICHUH, JUISl IPUHATHS IPAKTHYECKUX PEHICHUH B MIOBCETHEBHON )KU3HHU C IIETBI0 00ECTIeYeHNUS
0€30MaCHOCTH CBOETO 3[0POBbS M 3/I0POBbSI OKPYKAIOUIMX JIFOJEH, COONIONEHHUS HOPM
TPaMOTHOTO TIOBEJICHHUsI B OKPY)KAIOUIEH TNPUPOJHONW cpeae, MOHMMaHHEe HEO0OXOIMMOCTH
WCTIOJIb30BAHUS JOCTIKEHUH COBPEMEHHOM onostorumn JUTSt panroHaIBLHOTO
MIPUPOIOTIOTE30BAHHUS;

YMEHHE pelIaTh dIIEMEHTApHbIE OMOJIOTHYECKHE 3a/Ia4M, COCTaBJISITh CXEMBI IEepeHoca
BEIIECTB M SHEPTUU B IKOocHcTeMax (L[EMH MUTaHUs);

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTH4ecKkue paboThl, cOOMI0aTh MpaBuUiia MpU
paboTte ¢ yueOHBIM U J1a00PATOPHBIM 000PYAOBAHHUEM;

YMEHHME KPUTHYECKHU OIICHWBATh U HHTEPNPETHPOBATh HMH(OPMALNIO OHOJIOTHYECKOTO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX HUCTOYHUKOB (CpeicTBa
MaccoBOW HMH(pOpPMAlMK, HAYYHO-TIOMYJSAPHBIE MaTepuaibl), paccMaTpUBaTh TJIOO0ATHHBIC
9KOJIOTUYECKHE TTPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH TI0 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3ULHUIO;

YMEHHME CO3/1aBaThb COOCTBEHHbIE IHUCHbMEHHBIE U YCTHBIE COOOIIeHus, 00001as
OMOJIOTMYECKYI0O HMH(QOpPMAIUMI0 U3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MMOHATUWHBIN anmapat OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U
n/n TEMIPOrpaMMbl Bcero KourpoJbHbiepadorsl | IIpakTuueckuepadoTh (wipposrIe)
o0pa3oBaTe/bHbIEPECYPCHI
bubmmoreka [{OK
! bronoruskaxtayka 2 0-5 https://m.edsoo.ru/7f41¢292
) JKuBbie CHCTEMBI U UX | bubmmoreka [IOK
OpraHu3aIus https://m.edsoo.ru/7f41¢c292
3 XHWMHUYECKUH COCTAB U CTPOEHUE g 1 bubnuoreka [IOK
KJIICTKH https://m.edsoo.ru/7f41¢c292
bu6moreka [IOK
4 AH3REAEATELHOCTERICTIN 6 https:/m.edsoo.ru/7f41¢292
Pa3zmHoxeHue u
5 WHIIMBHUIYAIBHOE PA3BUTHE 5 1 bubmorera [IOK
OpraHmsMOB https://m.edsoo.ru/7f41¢292
6 HacnenctBenHocts u g 15 bu6mmoreka [JOK
U3MEHYMBOCTHOPTaHU3MOB https://m.edsoo.ru/7f41c292
7 CenexuusiopraHu3MoB. 3 bu6mmoreka [JOK
OCHOBBIOMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢292
8 PesepBHOEBpeMst 1 bubmmorexa HOK
https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 34 0 4
I[TPOI'PAMME




11 KJIACC

KoauuecTtBouacoB DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U
n/n TEMHIPOrpaMMabl Bcero KontpoabHnbiepadorsl | IIpakTnuecknepadoTsl (1dposhic)
o0pa3oBaTeIbHbIEPeCYPCHI
bubmmorexa [{OK
! BOIOIHOHHAAOHOTOHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HMKHOBEHUE U Pa3BUTHE 9 0.5 bubnuorexa [JOK
YKU3HU Ha 3emJie https://m.edsoo.ru/7f41cc74
3 Opranusmel u 5 1 bubmuorexa [JOK
OKpYy»Karomascpeaa https://m.edsoo.ru/7f41cc74
4 CoobmecTBa 9 bubmuorexa [JOK
9KOJIOTUYECKHECUCTEMBI https://m.edsoo.ru/7f41cc74
bubnuoreka [IOK
. Peseparoeapent 2 https://m.edsi.runm1cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 25
[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoanuecTBo4acos
n | Temaypoka Bee Komrpombmmie | Tpaxrmsecke JMarauzyu | DjexkTpoHHblenu(poBbLIEOOpPa3oOBaTe
eHusl JIbHbIEPECYPChI
/ ro padoThbI padoThI
n
bubmmoreka [{OK
1 buonorus B cucreMenayk 1 https://m.edsoo.ru/863e6122https://m.e
dsoo.ru/863e632a
MeTo 161 TTO3HAHMS KUBOK
npuposl. [IpakTnaeckas
) pabota Ne 1 «Mcrons3oBanme | 0.5 bubnuorexa [JOK
pa3IUYHBIX METOJOB MPHU https://m.edsoo.ru/863e6122
M3y4YEHUHN OMOJIOTHUECKHUX
00BEKTOBY
3 buonorunueckue cucTeMsl, 1 bu6mmoreka [JOK
MPOLECCHl U UX U3YyYEHUE https://m.edsoo.ru/863e6564
4 XUMHYECKUN COCTaB KICTKHU. 1 bu6mmoreka [JOK
Bopaa u MmuHepasnbHbie conu https://m.edsoo.ru/863e674¢e
5 benku. CocraB u cTpoeHue | bubnuoreka [JOK
OCIIKOB https://m.edsoo.ru/863e6b72
depMeHThI — OMOJIOTHYECKUE
KaranuzaTtopsbl. JJabopaTtopHas
6 pabota Ne 1 «M3yuyenue | 0.5 bubnuoreka [IOK
KaTAJINTUYECKOW aKTUBHOCTH https://m.edsoo.ru/863e6b72
(bepMeHTOB (Ha mpuMepe
aMUJIa3bl WM KaTajasbl)»




bubnuoreka [IOK

«Ha6J’IIO,[[eHI/IC MHUTO34a B
KJICTKaX KOHYHMKA KOPCIIKa
JIyKa Ha rOTOBBIX

7| Yrmesonet. Jlamazet https://m.eds00.ru/8636870
bu6mmoreka [IOK
8 Hywrenrosbiekucnore. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropus u METOIbI U3y4YEHUS bubnuorexa [JOK
knetku. Knerounasteopust https://m.edsoo.ru/863e6e88
10 Knerka kak 1niemoctHas KkuBas
cucrema
Crpoenue
3YKapUOTHYECKOMKIIETKH.
JlabopaTtopnast pabota Ne 2 BuGmorexa LIOK
11 «H3yquvH © CTPOCHI IICTOK 0.5 https://m.edso0.ru/863e6ffOhttps://m.e
pacTeHHI, v)KI/IBOTHBIX, rpuOOB ds00.r0/363¢7 16
1 OakTepuil 1o MUKPOCKOTIOM
Ha TOTOBBIX MUKpOTIpErapaTax
1 UX OTHCAHHEC)
12 OOMEHBEIIECTBUIINMETA00IIN3 bu6moreka [IOK
M https://m.edsoo.ru/863e766¢
bu6mmoreka [JOK
13 Potocures. XemocHnTes https://m.edsoo.ru/863e7¢98
14 DHepreTudyeckuitooMeH bubmuorexa HOK
https://m.edsoo.ru/863e7aae
JKU3HEHHBIN IUKIT KIETKU.
Jlenenue KiaeTku. MuTo3.
s JlaGopaTopnas paGota Ne 3 0.5 bubnuoreka [IOK

https://m.edsoo.ru/863e7dc4




MHUKpOIpenaparax»

16 Buocunres Oenka. Peakiys bubnuoreka [IOK
MaTpUYHOTO CUHTE3a https://m.edsoo.ru/863e796e
17 Tpancusus — bu6mmoreka [{OK
OMOCHHTE30CIIKa https://m.edsoo.ru/863e796e
13 HeknetounpiepopMbIKU3HU — bubnuorexa [JOK
BHUPYCHI https://m.edsoo.ru/863e7540
@OopMBIpa3MHOKEHUSOPTIaHN3 brbmiorexa LIOK
19 VOB https://m.edsoo.ru/863e8 1bbhttps://m.e
dso0.ru/863e831e
. bu6mmnoreka IIOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE
ITOJIOBBIX KJICTOK.
OnnoaoTBOpEHHE.
21 Ha6o§aTop§aﬂ pabora Ne 4 0.5 Bubnuorexa LIOK
https://m.edsoo.ru/863e81b6
«M3ydeHne cTpoeHUs MOJIOBBIX
KJICTOK Ha TOTOBBIX
MHKpOIIpenapaTax»
2 NuauBunyanbHOEpa3BUTHEOPT bubnuoreka [JOK
aHM3MOB https://m.edsoo.ru/863e8436
I'eneTnka — Hayka o
23 HacneLLCTBeHHogTKI/I u bubmorexa [IOK
https://m.edsoo.ru/863e86f2
W3MEHYHBOCTH
3aKOHOMEPHOCTH
24 HACJIeIOBAaHUS MPU3HAKOB. bubmuoreka [JOK

Monorubpuanoe
CKpeIllBaHHE

https://m.edsoo0.ru/863e8878




25

JluruOpuiHOE CKperBaHue.
3aKOH HE3aBUCUMOTO
HACJICIOBAHUS TPU3HAKOB

bubnuoreka [IOK
https://m.edsoo.ru/863e89a4

26

ClermieHHOe HAcCIeI0BaHHE
npu3HakoB. JlabopaTopHast
pabota Ne 5 «3yuenune
pe3ynbTaTOB MOHOTHOPHIHOTO
Y TUTUOPUTHOTO
CKpEIMBaHUS y APO30(HIIBI Ha
TOTOBBIX MHKPOIIpEapaTax»

0.5

bubmmoreka [{OK
https://m.edsoo.ru/863e8c60

27

T'enetruka noma. Hacienosanue
HpHSHaKOB,CHCHHeHHLD(C
OJIOM

bu6moreka [IOK
https://m.edsoo.ru/863e8c60

28

N3MeHYnBOCTD.
Henacnencrsennas
M3MEHYUBOCTh. JlabopaTtopHas
pabota Ne 6.

N3yuennemo qupukamoHHO MK
3MEHUYUBOCTH,
MTOCTPOCHUEBAPUAITUOHHOTOPSI
Jla ¥ BapUallMOHHOMKPUBON»

0.5

bu6moreka [IOK
https://m.edsoo.ru/863e8efe

29

Hacnencreennas
U3MEHYHBOCTb. JlabopaTropHas
pabota Ne 7. «AHanu3
MYyTaIUi y Jpo30QHIIbI HA
TOTOBBIX MUKpOIIpenapaTax»

0.5

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

30

I'eneTukauenoBeka

bubmuoreka [JOK
https://m.edso00.ru/863e8d78

31

PesepBHriit ypok. O600IIeHNE




no teme «HacneacTBEHHOCTE U
W3MEHYUBOCTb OPraHU3MOBY

0 Cenekuus Kak HayKa v | bubnuorexa [JOK
poIiecc https://m.edsoo.ru/863e9214
MeTo bl U TOCTUXKEHUS

33 CGJIGKiI/H/I pI;CTeHI/IfI u 1 Bubmrotexa LIOK

https://m.edsoo.ru/863e9214

YKUBOTHBIX

34 buoTtexHonorusKakoTpacabIp | bubnuorexa [JOK
OM3BO/ICTBA https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB 14

[10 ITTPOI'PAMME




11 KJIACC

Ne KosnuuyecTBouacos

Temaypoka Bee | Komrpomsmpiep | Tpaxriseckue JMarau3yuy | DiaekTpoHHblenudpoBbieodpazoBaTe
n/ eHusl JIbHbIEPECYPChI
I ro a0doThI padoThI

| DBOJIIOIUS U METOIBI €€ | bu6mmoreka [{OK
U3Y4EHUS https://m.edsoo.ru/863ea20e

) Hcropus pazsutus 1 bubnuoreka [IOK
MIpe/ICTaBICHUI 00 SBOTIOINH https://m.eds00.ru/863e9570

bu6mmoreka [IOK

3 Mirkpoososrons : https://m.edsoo.ru/863e9cle
[Momynsius kKak sJieMeHTapHas
€IMHHULIAa BUJIA ¥ SBOJIIOIUH.

4 JlabopaTtopnast padota Ne 1 | 0.5 bubnuorexa [JOK
«CpaBHeHUE BUJIOB T10 https://m.edsoo0.ru/863e99c6
MOP(OJIOrHIecKOMy
KPUTEPUIO»

BIDKYIIUE CHUJIBI
5 gneMzmHTaprIe (hakTophI) 1 bubmuorexa HOK
https://m.edsoo.ru/863e9da4
ABOJTIOIIH

6 EcrecTBeHHBII 0TOOP M €T0 | bubnuoreka [JOK
hopmbI https://m.edsoo.ru/863e9ed0
Pe3ynbTath! aBOMIONNN:

MIPUCTIOCOOICHHOCTD
7 O]lzl“aHI/ISMOB " 1 0.5 Bubnmorexa HOK
https://m.edsoo.ru/863e9fde
BUJI000pa30BaHue.
JlaGopaTopnaspabora Ne 2




«OnucaHuenpucrnoco0IeHHOCT
HOpra"nusma u
e€0THOCUTEIILHOTOXapaKTepar»

Hanpasnenus u

bu6mmoreka [{OK

8 MYTHUMAaKpOABOJIIOLIUN https://m.edsoo.ru/863e9cle
9 Heob6patumocThaBOIIONIHN
10 Wctopus xu3Hu Ha 3emiie u
METO/IbI €€ U3Yy4YeHHUS
1 ['unoTte3pl mpoucxoXKACHUS bubnuoreka [JOK
KU3HU Ha 3emiie https://m.edsoo.ru/863eaSab
2 Pazputne xu3Hn Ha 3emMire 1o bu6moreka [IOK
apaMm U Teproiam https://m.edsoo.ru/863eabbe
OCHOBHBI€ ATAIbI 3BOJTIOIUU
PacTUTETBHOTO U KUBOTHOTO
13 mupa. [Ipaktuueckas pabora 0.5 bubnuorexa [JOK
No 1 «3yueHue uckomaembIx https://m.edsoo.ru/863ea8bc
OCTaTKOB PacTeHUU U
KUBOTHBIX B KOJUICKIIHSIX)
CoBpeMeHHasicCuCTeMaopraHny bubnuoreka [JOK
14
€CKOroMupa https://m.edsoo.ru/863ea48e
15 OBOJIIOIUSUEI0BEKA bu6mmoreka [JOK
(anTpOIIOTCHE3) https://m.edsoo.ru/863eac2c
16 JBxyiiuecuisl (pakTopbl) bubnuoreka [IOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIECTAIMNIBOJIIOLIMUYE
JI0OBEKa
18 UYenoseueckue pacsl U bubnuorexa [IOK




MPUPOJHBIE aaNTall1
JeJIoBeKa

https://m.edsoo.ru/863eaeca2

19

PesepBubriit ypok. O600meHNe
1o Teme «Bo3HHMKHOBEHUE U
pa3BUTHE KU3HU Ha 3eMIIe»

20

DKOJIOTUSIKaKHaYyKa

21

Cpensl oOuTanus u
JKOJIOrHuecKre (hakTopbl

bu6mmoreka [{OK
https://m.edsoo.ru/863eafec

22

AOGuoTtudeckue (HakTopsl.
JlabopaTtopHnas pabota Ne 3.
«Mopdonornueckue
0COOEHHOCTH PACTCHHH W3
Pa3HbIX MECT OOUTAHUSD.
JlabopaTtopHnas pabota Ne 4.
«BnusHMe cBeTa HA POCT U
pa3BUTHE YEPEHKOB KOJIEYyCa)

0.5

bu6moreka [IOK
https://m.edsoo.ru/863eb10e

23

buoTtnueckueakTopsl

bu6mmoreka [JOK
https://m.edsoo0.ru/863eb348

24

OKOJIOTUYECKHUE
XapaKTEPUCTUKHU MOMYJISALNH.
[IpakTrueckas pabora Ne 2
«IloxcuéT mIoTHOCTH
MOMYJISALUNA pa3HbIX BUIOB
pacTeHun»

0.5

25

Coo0bmecTBaopraHu3MOB —
OMOIIeHO3

bubmuoreka [JOK
https://m.edsoo.ru/863eb46a

26

OKOJIOTUYECKUECUCTEMBI

bu6mmoreka [JOK




(3K0CcHCTEMBI)

https://m.edsoo.ru/863eb46a

OCHOBHBIE TOKA3aTEN
3KOCUCTEMBI. DKOJOTHUECKIE

27 MAPaMUJIBIL. 1 bubmuoreka [JOK
N https://m.edsoo.ru/863eb5fa

CBOMCTBa’KOCUCTEM.
Cyxkueccust

28 [IpuponHbIEIKOCHCTEMBI 1

29 AHTPOTIOT€HHBIEAKOCUCTEMBI 1

30 buocdepa — 1 bubnuoreka [IOK
ro0anbHasIKOCUCTEMAa3eMITH https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTHUCYIIIECTBOBAH 1 bubnuorexa [JOK
usonocheps https://m.edsoo.ru/863ebd16

1 UYenoseuecTBo B |
onocdepe3emau

13 CocyiiecTBOBaHUENPUPOIbI U | bubnuorexa [JOK
4yeJIoBeUYeCTBa https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O600meHne

34 TeMmbl «Coo01IecTBa u 1
9KOJIOTMYECKHUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB a4 )5

I10 ITPOT'PAMME
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