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HHOACHUTEJIbBHAA 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEeIICHUS
MOJX0A0B K (popMUpOBaHHIO cojepkaHui ydeOHoro mpeamera «buonorus» cocraBwiIn:
koHHenrtyanbHble nosiokeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COJEepKaHMUS,
pe3ynbpTaToB 0Oy4deHHss W TpeOOBaHWH K YPOBHIO IMOATOTOBKH BBITYCKHHUKOB, MOJIOXKEHUS 00
Oo0MmMX HEeNsSIX W MPUHIUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepanuu, a TakkKe MOJIOKEHUS O crienu(uKe OUOJIOTHH,
e 3HAaYCHWU B IMO3HAHWU >KUBOW MPHUPOJBI M OOECIEUEHHH CYIIECTBOBAHHS YEJIOBEYECKOTO
obmectBa. CoriacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEEIICHBl OCHOBHBIE (DYHKIIUU MPOTPAMMBI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHue o 1EesIX, 00 00IIel cTparerun ooydeHus,
BOCIIMUTAaHUS M pa3BUTHsI OOydalOMMXCS CpeAcTBaMu ydeOHoro mpeamera «buomorusy,
ompenenser 00sA3aTENFHOE MPEIMETHOE COJCpKAHHUE, €r0 CTPYKTYPY, pacmpeelieHHe I10
pa3zgenaM M TeMaM, PEKOMEHIYeMYIO MOCIeIOBaTeIbHOCTh M3YYeHHUs y4yeOHOro marepuana ¢
YI€TOM MEXIPEAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3EH, JIOTHMKH 00pa3oBaTEeIBHOTO Mpollecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarOIINXCS.

B mnporpaMme 1O OHOJOTHMHM TaKKe YYUTHIBAIOTCS TpPEOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM W IPEJAMETHBIM pe3yiabTaTaM OOydeHHsS B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEILHOCTH/y4€OHBIX IEHCTBUI 00yJarONUXCsl 110
OCBOEHHIO COJICPKaHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Omonoruu (10—11 xmaccel, 6a30BBIi ypPOBEHb) peaM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3y4YeHUHU Ouosoruu, Omarozapss 4emy B HeW MpocMaTpuBaeTcs
HaIpaBJICHHOCTh HA Pa3BUTHE 3HAHUM, CBSI3aHHBIX ¢ (POPMHUPOBAHUEM E€CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JMYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOILIEHHEM K OKpyKarouei
npupoaHoit cpezne. llosTomy Hapsigy ¢ u3ydeHHeM OOIIEOMOJOTMYECKHX TEOpH, a Takke
3HAHUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
MPOLIECCOB B MPOrpaMMe IO OMOJIOTHM YAEIECHO BHUMAaHHE HCIOJIb30BAHUIO MOJYyYCHHBIX
3HAaHWUN B IOBCETHEBHOM KU3HU AJISl PEIICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIIe: NPOPUIaKTUKH
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YeJIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBaHHUS IKOJIOTUYECKHU 1I€TIECO00pPa3HOTO MOBEACHHS B OKPY)KAOIIEH MPUPOHON cpene,
aHallM3a BIMSHUS XO3AWCTBEHHOM [EATEIBHOCTH 4YeJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHUMAaHHs K MPUKIAAHON HAIMPaBIEHHOCTH Y4eOHOTO
npeaMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUHN UIsl pelIeHuUs
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOPas Mpernoaraet
dbopMupoBaHne y OOYYaroIIMXCS CIMOCOOHOCTH agalTHPOBATHCS K H3MEHEHUSM TUHAMHUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buosioruss Ha ypoBHe cpeaHero ooOmiero oOpa3oBaHUS 3aHMMaeT BakHoe mecTo. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCS NPEACTABICHUNH O HAYYHOW KapTUHE MHpAa,
pacmupsieT 1 060011aeT 3HaHUS O )KUBOU MPUPOE, €€ OTIIMUUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3allii M DHBOIIOLUHU, CO3MAET YCIOBHUS Ui TO3HAHUS 3aKOHOB JXHUBOH TMPHUPOJIHI,
(dopmupoBanusi (PYHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3JI0poBOro M OezomacHoro obpasa
KU3HU, IKOJIOTUIECKOTO MBIILIEHUS, [IEHHOCTHOTO OTHOIICHHUS K dKUBOU MPUPOJIC U YEIIOBEKY.



bonbioe 3HaueHue OMONOTMSI UMEET TaKXKe JJIs PEIIEHUS BOCIUTATENIbHBIX U
pa3BHBAIOIINX 33/1a4 CPEIHEro oOIIero o0pa3oBaHus, coluanu3anuu oOyJdaronmxcs. M3yuenue
ouosorun oOecrieynBaeT yCIIOBUSA TSt (dopmupoBaHus MHTEJUICKTYaIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYIBTYpPBI, CIOCOOCTBYET
MHTErpaluy OMOJIOTMYECKUX 3HAHUM C NPEICTABICHUSMHU U3 JIPYTHX Yy4eOHBIX MPEIMETOB, B
94aCTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu. HazBaHHbIE TIOJI0KEHUS O MpeIHa3HAYeHUH yaeOHOTO
npenMera «buonorus» cocTaBWIM OCHOBY Ui ONpPENENIEHUS IMOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €TO COJIEPKAaHUs, IPEICTABICHHOIO B IPOTpaMMe 0 OUOJIOTHH.

OT16op coneprxkanust yaueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOIO MOAX0/a, B COOTBETCTBHM C KOTOPHIM OOydarouIuecs: JOJHKHbBI
OCBOUTH 3HAHUS U YMEHMsI, 3HaUMMbIe JUIs (JOPMUPOBAHUS OOMIEH KYyIbTYPHI, ONpPENEISIONINe
a/IecKBaTHOE TIOBEJICHHE 4YeJIOBEKa B OKpYXalollell NpHpoaHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW KU3HU U MPaKTHUECKoU aesrenbHocTH. Oco0oe MeCcTo B 3TOM cHUcTeMe 3HAHUU
3aHMMAIOT DJIEMEHTBl COJEP)KAHMS, KOTOpbIE CIyKaT OCHOBOM i  (QOpMHUpOBaHUs
MIPEJICTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTAIMIX JTMYHOCTH, CHOCOOCTBYIOIINX I'YMaHU3allMK OMOJIOrMYeCKOro o0pa3oBaHusl.

CrpykTypupoBaHHE coOJiep>KaHUsl y4eOHOro Marepuaiga B IporpamMmme Mo OuoJIoruu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
KUBOW TIPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alM¥ W SBOJIONMHM. B cOOTBETCTBMM C 3TUM B
CTpYKType yueOHOTo npeamera «bHonorusy BbIIENEHBI CIAEAYIOUINE COJAepKaTeIbHbIEe JINHUU:
«buonorus kak Hayka. MeToJpl HaydHOTO Mo3HaHUA», «KieTka kak Ouosioruyeckas cuctemMay,
«Opranusm kak 6uosnoruyeckas cucreMa», «CucremMa 1 MHOrooOpa3zue OpraHu4ecKoro MUpay,
«OBOJIIOLINA KUBOH MPUPOIBI», « IKOCUCTEMBI U IIPUCYIUE UM 3aKOHOMEPHOCTI.

Henp u3ydyenus ydeOHOro mnpeamera «buosnorus» Ha 06a30BOM YpOBHE — OBJAJCHHE
oOy4aromUMHUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMd MBBIX CHCTEM
pa3HOro paHra u MNpuoOpeTeHne yMEHHH MCII0JIb30BaTh 3TU 3HAHUSA Ul PAMOTHBIX JI€HCTBUH B
OTHOILIEHUH OOBEKTOB >KMBOM MPUPO/IBbI U PEILIEHUs pa3IMYHBIX KU3HEHHBIX POOIIEM.

JlocTiwkeHnne Leiau u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 6a30BOM YpOBHE
o0ecreunBaeTcsi peIeHUEM CIeAYIOUX 3a1ay:

OCBOEHHME OOYYalOIIMMHUCSH CUCTEMbl 3HAaHUH O OHOJOIMYECKHX TEOpHUAX, YUCHMSIX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBUiaX, CIYXaIlUX OCHOBOW I (OPMHUPOBAHUS
IIPEJICTAaBICHUM O ECTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAY4YHOIO IO3HAHUA,
CTPOCHHUH, MHOI00OpasMM U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOIO YPOBHS OpraHHM3alluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue y oOy4arolIUXCs IM03HABATENbHBIX, MHTEIIEKTYaJIbHBIX U TBOPYECKHUX
crocoOHOCTEH B Mpoliecce aHajau3a JaHHBIX O MyTAX Pa3BUTHUA B OMOJOIMM Hay4HBIX B3IJISJIOB,
U U NMOAXO0JI0B K U3yYEHHIO )KMBBIX CHCTEM PA3HOTO YPOBHSI OpraHU3aluy;

CTaHOBJIEHHE Yy oOOydaroumuxcsi oOmeld KyabTypbl, (QYHKIMOHAJIBHOM TI'pPaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH M OLIEHUBATDH SIBICHHS OKPYXAIOIIEro MUpPA >KUBOW MPHUPOJIBI HA
OCHOBAHMU 3HAHUH U ONBITA, MOJYYEHHBIX MPH U3Yy4E€HUN OHMOJIOTHH;

¢dopmupoBaHue y oOydaromuXcs YMEHMH WJUIIOCTPUPOBATH 3HAYEHHE OHOJIOTMYECKUX
3HAHMW B MNPAKTUYECKOW JESITEIBbHOCTH YEJIOBEKA, PA3BUTUM COBPEMEHHBIX MEINMLMHCKHUX
TEXHOJIOTUI U arpoOMOTEXHOJIOTHIA;



BOCIIMTAHHUC y6e)KI[éHHOCTI/I B BO3MOKHOCTH IIO3HAHUS UYEJIOBEKOM >KHBOI MpUupoJabl,
HE00X0AMMOCTH OEpeKHOTO OTHOLICHHS K HEH, COOMIOACHUS STUYECKIX HOPM IPH MPOBEICHUN
OMOJIOTUYECKUX UCCIICOBAHUM;

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

MPUMEHEHHE TPUOOPETEHHBIX 3HAHWW WM YMEHHUM B TOBCEIHEBHOW >KU3HU MJIsi OLICHKU
MIOCJIEJICTBUI CBOEH JAEATEIbHOCTU IO OTHOILEHUIO K OKpY)XKarolleld cpele, COOCTBEHHOMY
3JI0pPOBBIO, 000CHOBAHHE U COOITFOICHUE Mep TTPO(UITAKTHUKY 3a00JICBaHUH.

B cucreme cpennero obuero oopasosanus «buosnorusy», nsydaemas Ha 0a30BOM YpOBHE,
SBJISIETCA 00s3aTEIbHBIM y‘Ie6HI)IM npeaMeToM, BXOAAIIMM B COCTaB HpCI[MCTHOfI oOiactu
«EcTecTBeHHO-HAY4YHBIE ITPEIMETHI.

st u3ydenust OMoJIoruy Ha 0a30BOM YPOBHE CpeHEro o0IIero oOpa3oBaHUsi OTBOAUTCS
68 wacoB: B 10 kimacce — 34 gaca (1 gac B Heenmo), B 11 kiracce — 34 gaca (1 gac B Hezeio).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OHMOJIOTUH C OOIIECTBEHHBIMU, TEXHHYECKHUMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUY COBPEMEHHOW HAY4IHOU KapTHHBI MUpa. CHCTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl TO3HAHUS KUBOM NMPUPOABI (HAOMIOIEHUE, SKCIEPUMEHT, OIMCAaHUE, U3MEPEHHE,
KJIacCU(pUKaIus, MOJIeIUPOBaHHUE, CTaTUCTUUYECKasi 00pabOTKa JaHHBIX).

JdemoHncTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, [x. Yorcon u @. Kpuk.

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

[IpakTnueckas padora Ne 1. «lcnonp3oBaHuE pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus Ouonoruu. OTIuune >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPHUPO/IbI.

CpoiicTBa OWocucTeM ¥ HX pa3HOOOpa3ue. YPOBHH OpraHu3alud OHOCHCTEM:
MOJIEKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoHncTpauuu:

Tabmuupl u cxembl: «OCHOBHBIE TIPU3HAKU JKU3HU», «YPOBHU OpPraHU3AIMHN >KUBOM
MIPUPOIBI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMHUYeCKHUil COCTAB U CTPOECHUE KJIETKH.

XUMHYECKUM  COCTaB  KIETKM.  XUMHUYECKHME  3JIEMEHTBhl:  MaKpOJJIEMEHTHI,
MHKpPO3J€MEHThI. Bosia 1 MuHepanbHbIE BEILIECTBA.

@yHKIMK BOJbI M MHUHEpAIbHBIX BELIECTB B KieTke. [logmepkaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u crpoenue 0enkoB. AMHHOKHUCIIOTH — MOHOMEpHI OeikoB. HezameHnumsie
U 3aMEHHMbIE aMHHOKHUCIOTHL. AMUHOKHUCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBHYHAs, BTOpWUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUECKUE
cBoiicTBa OenkoB. buonorudeckue GyHKIMN OEIKOB.

@®epMeHThl — Ouonoruyeckue kKaranu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatHas cneuuduuHocTb. Kodepmentsl. Butamuubl. Otiauuus  (EepMEHTOB  OT
HEOPraHMYECKUX KaTaln3aToOpOB.

VYraeBoJipl: MOHOCaxapupl (III0K03a, pudo3a u JIe30Kkcupuoo3a), 1ucaxapuabl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJIHKOTeH, IeIoao3a). buomorndyeckue (QyHKIUU
YTJIEBOJIOB.

Junuasl:  Tpurauuepuasl, ¢ochonunuasl, crepouabl. [napodmisHO-rHAPO(YOOHBIE
cBoiicTBa. buonornueckue QyHkiuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OCNKOB U JIMIUIOB Kak
HCTOYHUKOB PHEPIUH.



Hyxneunossie kucnotsl: JIHK n PHK. Hykieotuasl — MOHOMEpPBI HYKJIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxumm PHK. Bugsr PHK. AT®: crpoenune u
byHKIMH.

[uronorus — Hayka o kiuerke. Kileroynas teopus — npumep B3auMMOJCHCTBUS UACU U
(axTOB B HAYYHOM TO3HAHUH. METOIbI N3YYSHHS KIIETKH.

Krnetka kak nenocrHas >xuBas cucrema. OOLIue Npu3HakyU KIETOK: 3aMKHYTasi Hapy»Has
MeMmOpana, mosekynbl JJHK kak reneTnueckuii anmapar, cucTeMa CHHTe3a Oelka.

Tumbl KIETOK: JyKapHOTHYecKass © mpokapuoTudeckas. OCOOCHHOCTH CTpPOCHHS
npokapuoTHdeckoi kiuetku. Kierounas crenka 6akrepuii. CTpoeHHE SYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYNS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAJIMUKC, UX (YHKIHHU.
[Inazmatnueckass memOpana, €€ cBoiictBa W (QyHkuuu. [luTomnazmMa u e€ opraHou[bl.
OnnomeMOpannblie opranouas! kietku: JIIC, annmapar ['onbaxu, mu3zocomsl. [loayaBTOHOMHBIE
OpraHoujipl KJIETKH: MHUTOXOHAPUH, IIacTUibl. lIpomcxoxkaeHne MHUTOXOHAPUA W IUIACTHI.
Bunel nnactun. HememOpanHble opraHouibl KJIETKU: pUOOCOMBI, KIIETOUHBIN LEHTP, EHTPUOJIH,
PECHUUKH, KIyTUKH. DyHKIIUU OpraHOuA0B KIIETKU. BKitoueHus.

SAnpo — perynstopHslil neHTp kietku. CTpoeHue sapa: sijaepHas 000JouKa, KapuoIruia3ma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KJIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllBann, M. Illneiinen, P. Bupxos, J[x. Yorcon, @.
Kpuxk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHYECKHMX OJEMEHTOB B HEXHUBOM  IPHUPOJIE»,
«PacrpeneneHue XMuMUYECKUX NIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuuel u cxemsl: «llepuoanyeckas Tabiuna XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunTres Oenkay, «CtpoeHue MoJiekyisl Oenka», «CtpoeHue pepmeHTay,
«Hyxneunossie kucinotel. [JHK», «Ctpoenne mosekynbr ATy, «CTtpoeHne 3yKapuoTHYECKOM
KIeTKkn», «CTpoeHHE XUBOTHOM KIETKW», «CTpOeHHe pacTUTENbHOM KiIeTku», «CTpoeHue
IIPOKapUOTUYECKOH KIETKW», «CTpOCHHE Apa KIETKN», «YTIIEBOIABD?, «JIAIuIbD.

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpYHOBaHHE A HPOBEAEHUS HAOIIOAEHUM,
U3MEpEHNH, HKCIEPUMEHTOB, MHUKpOIpENnapaTbl pacTUTENbHBIX, KUBOTHBIX M OaKTepUaJbHBIX
KIIETOK.

JlaGopaTopHble H IPaKTUYecKue padoThbi:

JlaGopatopHass pabota Ne 1. «M3ydyeHue KaTaJIUTUYECKON aKTUBHOCTH (hepMEHTOB (Ha
IIpUMepe aMUJIa3bl UM KaTauasbl)».

JlaGopatopHass pabotra Ne 2. «l3ydyeHue CTpOEHHS KIETOK pacTEHHUH, XHUBOTHBIX U
OakTepuii o]l MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpEnapaTax U UX OMUCAHUE.

Tema 4. 7Ku3HeaeATeJIbHOCTD KICTKH.

OOmeH BemiecTB, WM MeTa0ONM3M. ACCUMWISANMS (MJTaCTHUECKUH OOMEH) U
JTUCCUMIIIALUSA (SHEpreTUYecKrii 00MeH) — IB€ CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Pomb
3aKOHOB COXPaHEHMsI BELIECTB U SHEPTUH B IOHUMAHUU MeTa0oIM3Ma.

Tunbr oOMeHa BeriecTB: aBTOTpOo(HBIA U rereporpodHsiif. Pors depmenToB B 0OMeHe
BEIIECTB U NPEBPAILLEHNUHN SHEPTUU B KIIETKE.



@®orocunte3. CperoBas u TeMHOBas (a3el (GoTocuHTe3a. Peakiuu QoTocHHTE3A.
DddexruBHOCTD PoTOCHHTE3a. 3HAUEeHUE (OTOCUHTE3A /IS )KU3HU Ha 3emiie. BriusHue ycnoBwmii
cpensl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIMICHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIMA.

XemocuHTe3. XEMOCHUHTE3UPYIOLME OaKTepUu. 3HAYECHHUE XEMOCHUHTE3a ISl KU3HHU Ha
3emue.

OHepretuyeckuii oOMeH B  KieTke. PaciiersieHue  BEIIECTB, BBIACIECHUE U
aKKyMYJIMPOBAaHHE PHEPTUU B KJIETKE. DTalbl dHEpreTuueckoro ooMena. ['nmukonms. bpoxenne u
ero Buabl. KucimoponHoe oxucieHue, WM KJIE€TOYHOE  JpIxaHue. OKUCIUTENbHOE
dbochopunmmupoBanue. DPPEKTUBHOCTh FHEPTETUISCKOTO OOMEHA.

Peakuun wmarpuuHoro cuHte3a. ['eHermueckas wundopmanus u JHK. Peanuzanus
reHeTuYecKoil MHpopmaluu B KieTke. ['eHeTuueckuil KoJ U ero cBOMCTBAa. TpaHCKpUNLIUS —
MatpuuHblii cunte3 PHK. Tpancnsauus — 6uocunres Oenka. Jrtansl TpaHcasuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Heknerounsie Qopmbl ku3HM — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
NBanosckuii). OCOOEHHOCTH CTPOCHHUS U KU3HEHHOTO ITMKJIa BUpycoB. bakrepuodaru. bonesnu
pacTeHui, JKUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIE BUpycaMu. Bupyc nMmyHoaepuIinTa denoBexa
(BUY) - Bozoymurenr CIIMJla. OOpaTHasi TpaHCKPHUIIIMS, peBepTaza M HMHTETpasa.
[IpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00I€BaHUM.

JdemoHncTpaumnu:

[Toptpetsr: H. K. Konsros, JI. Y. UBanosckui, K. A. Tumupsses.

Tabmuupt w  cxembl: «Tunel  muranus», «Metabomusm»,  «MHUTOXOHAPHUY,
«QHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
dbyHKIMOHMpOBaHUE TeHa», «CuHTe3 Oenmkay, «l'eHeTmyeckud komy, «Bupycei»,
«bakrepuodarn», «Ctpoenue u ku3HeHHBIM 1wk Bupyca CIIWa, ©Oakrepuodaray,
«Pemmukarus JTHK».

ObGopynoBanue: moaenu-ammmkanuu «Yasoenue [IHK u tpanckpunmus», «buocunres
oenkay, «CTpoeHHE KIETKW», Moaelb CTpyKTypsl JJTHK.

Tema 5. PazmHokeHNe M HHAUBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Kierounsrii MK, WM KU3HEHHBIM UK KiIeTku. MHTepdasza m mwuto3. IIporeccsr,
npoTekaromue B uHTepdase. Permmkamus — peakuus marpuuHoro cuHTe3a JHK. Crpoenwme
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. JMIUIOMAHBIM M TaIUIOUIAHBIA XPOMOCOMHBIC
Habopel. Xpomatuel. LluTonorndeckue OCHOBBI Pa3MHOXKEHUS U MHAWBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue knetku — muto3. Cramuum mutosa. [Iporecchl, mpoucxonsiiye Ha pa3HbIX
CTaIUsAX MHUTO3a. bronoruueckuii CMbICT MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBI  pa3MHOXKEHHMsSI OpraHu3MoOB: Oecrojioe ¥ TojJoBoe. Buasl  Oecroioro
Pa3MHOXKEHHUSI: JIeJICHHE HaJlBOE€, TIOYKOBAHME OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHM3MOB, €0 3HAYEHUE s
CEJIeKIUU.

[TonoBoe pa3MHOXKEHHE, €ro OTIUYUS OT OECHOJIOrO.

Meiio3. Cragun wmeio3a. Ilpomeccsl, mpoucxoismue Ha craausx Mmenosa. IloBenenue
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbICi 1 3HaUEHUE Mei03a.



I'amerorenes — mporiecc 0Opa30BaHMs MOJOBBIX KIETOK Y KUBOTHBIX. [10JIOBBIEC kKeNe3bl:
CEMEHHUKHU U sinyHuKHU. OOpa3oBaHME M Pa3BUTHE MOJIOBBIX KJIETOK — rameTr (CrepMaTo30uj,
SMIIEKJIETKa) — crhepMaroreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHUsS SUIEKIETOK |
cnepmaTto3ouioB. OmnoaoTBopenue. [laprenorenes.

NunuBuayanbHOoe pa3BuTHE (OHTOreHe3). OMOpHOHAIBHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl SMOPUOHAIBHOTO PA3BUTUS Yy TO3BOHOYHBIX >KMBOTHBIX: JPOOJIEHUE, TacTpyJsus,
opranorenes. [loctamOpuoHanbHOE pa3zBUTHE. THIBI TOCTIMOPHOHAIBHOTO PA3BUTHS: MPSMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE
BBI3BIBATh BPOXKJIEHHBIE YPOICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOECHUE CEMEHH, CTauu
pPa3BUTHSL

JdemoHncTpaumnu:

Tabmuubl u cxeMbl: «DOpMbI pa3MHOKEHUSI OPTaHU3MOBY, «/[BOMHOE OMIIOAOTBOPEHUE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXXEHUE pacTeHUi», «JleneHne KIETKH
Oaktepuitny, «CTpoeHHE TOJIOBBIX KIETOK», «CTpoeHue XpoMoCOMbI», «KIieTouHBIN MUK,
«Permmukanua [JHK», «Mwutosy, «Meios», «IIpsmoe u Henpsimoe pa3Butue», «l'aMeTorenes y
MJIEKOTIUTAIOIINX U YeJIoBeKay, «OCHOBHBIE CTaIMA OHTOTECHE3a).

O6GopymoBaHue: MHKPOCKOT, MHUKpompemnapaThl «CrepMaTo30uabl MIICKOTIHTAIOIIETO,
«SlinekneTka miekonuTawmero», «KapuoknHes B KJIETKaX KOpeIlIKa JIyKa», MarHUTHas
MoJienb-anmuinkanus «Jlenenue knetkn», moaens JIHK, Moaens MmeTadazHOi XpOMOCOMBEL.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlaGopaTtopnas padorta Ne 3. «HabmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTax.

JlaGopatopnass pabora Ne 4. «/3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpernaparax».

Tema 6. HacjieacTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mctopust pa3Butusi reHeTuku. Ponb nuTonoruu u
SMOPHUOJIOTUU B CTAHOBJICHUH T€HETUKU. BKiIa pocCUNCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
reHeTUKH. MeTopl TeHEeTUKH (TUOPUIOJIOTUYECKHM, LHUTOTeHEeTHYECKU, MOJIEKYISIPHO-
reHeTnyeckuit). OCHOBHbIE T€HETUYECKUE MOHATH. ['eHeTnueckasi CMUMBOJIMKA, HUCTIOJIb3yeMasi B
CXeMax CKpelIMBaHuil.

3aKOHOMEPHOCTH  HACJENIOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHaenem.
MonorubpuaHoe ckpermuBaHue. 3akoH eIuHO00pasusi THOPHUIOB MepBoro nokoJsieHus. [IpaBuio
JOMHHUPOBaHMS. 3aKOH pacllelUleHus Mpu3HakoB. ['umoreza yucrtoThl ramer. llomHoe u
HEMOJIHOE TOMHUHUPOBAHHUE.

JuruOpunHoe cKpemuBaHHe. 3aKOH HE3aBUCUMOTO  HACJIEIOBaHUS  MPU3HAKOB.
[{uToreHeTn4yeckre OCHOBBI IUTHOPHIHOTO CKPEIIMBAaHMS. AHaIH3UPYIOIIee CKpellrBaHUE.
Hcnonb3oBaHne aHAIM3UPYIONIETO CKPEIIUBAHUS ISl ONIPEACTICHHS T€HOTUIIA OCOOH.

CuerieHHOe HaclefoBaHue Tmpu3HakoB. PaGota T. Moprana mno CHEMJICHHOMY
HacJe10BaHUIo reHoB. HapyllieHne clienieHns TeHOB B pe3ylbTaTe KPOCCUHIOBEpa.

XpOMOCOMHasI TEOpUs HACIEICTBEHHOCTH. [ eHeTHUeCKuE KapThl.

I'enetuka nosa. XpoMOCOMHOE OIpEEIeHHE 1oJiIa. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
l'omoramerHele M reTeporaMeTHble OpraHu3Mbl. HacrnenoBaHue NpPU3HAKOB, CLEIJIEHHBIX C
MOJIOM.



N3menunBOCTh. BHJIbl M3MEHYMBOCTH: HEHACJIEACTBEHHAs U HacleACTBEHHas. Posb cpebl
B HEHACJIEJICTBEHHOM HW3MEHYMBOCTHU. XapaKTEPUCTUKAa MOJIU(PHUKAIMOHHON WM3MEHYHBOCTH.
BapuannonHsslil psax 1 BapuanMoHHas kpusas. Hopma peaknuu npusHaka. KonnuectBeHHbIe U
KaueCTBEHHBIC MTPU3HAKU U X HOpMa peakinuu. CBoHCTBA MOIU(DUKAIIMOHHONW N3MEHYUBOCTH.

HacnencTBenHasi, WM TeHOTHITHYECKAsl, N3MEHYUBOCTh. KOMOWHATHBHAS W3MEHYHBOCTb.
Meiio3 u monoBOM mpolecc — OCHOBA KOMOMHATHBHONW HW3MEHUYMBOCTH. MyTalnOHHas
n3MeHunBoCcTh. Kiaccuukanus myranuii: reHHbIE, XpOMOCOMHBIE, TIeéHOMHBIE. YacTtoTa u
MPUYMHBI MyTarii. MyrareHHble (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HACIICJACTBCHHON
n3MmenunBocty H. Y. BaBuiiosa.

BuesnepHas HaclneACTBEHHOCTh U N3MEHYHUBOCTD.

I'enetnka uenoBeka. Kapuwotum uyenoBeka. OCHOBHBIE METOJBI TEHETUKH YeEJIOBEKa:
TE€HEATOTUYECKUN, OJIM3HEIOBBIM, UUTOTCHETUUECKHH, OWOXUMHYECKUH, MOJEKYISIPHO-
reHetudeckuid. CoBpeMEHHOE OTpe/eJieHHe TEeHOTHUIA: TIOJHOTEHOMHOE CEKBEHHUPOBAHUE,
TeHOTHUIUPOBaHKE, B TOM umcie ¢ nomouibio [TI[P-ananu3a. HacnencrBeHHsie 3a0omeBaHMs
YelioBeKa: TEHHble Ooyie3HH, O0JIe3HM C  HACJIEACTBEHHOW  MPEApacIoOKEHHOCTHIO,
XpoMocoMHBIe Oosie3HH. Comarndeckue u TeHepaTuBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[Tpunnumer 310poBoro obpasa KU3HU, JUATHOCTUKH, MPO(PIIIAKTUKA U JICUCHUS TEHETUYECKUX
Oosie3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAYCHUE MEIUITMHCKOW TEHETHKH B
MPEAOTBPAIICHUN U JICYCHUH T€HETHYECKUX 3a00JIeBaHUH YEIIOBEKa.

JdemoHncTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeesn-
Pecosckuii, H. 1. BaBumos.

Tabmuipl u cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 LUTOTE€HETHYECKas OCHOBAY,
«3aKOH pacHICIUIEHUsI M €ro LUTOTeHETHYEeCKas OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durubpunnoe ckpeuiuBanue», «LluTomornyeckue OCHOBBI AUTHOPUAHOTO CKPEIIUBAHUSY,
«Meio3», «B3zaumoaeiicTBue amiebHbIX T€HOBY, «['€HeTHYeCKre KapThl paCTCHUM, JKMBOTHBIX
n 4yeyoBekay, «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACJIENIOBAaHMS, CLEIUIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka H JKUBOTHBIX», «Buasl wu3MeHuMBOCTHY, «MoaudukannoHHas
W3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpynn KpoBu», «MyTalMOHHas
U3MEHYUBOCTB.

O6opynoBanue: Mojaeiau-anmiukauuu «MoHoruOpuaHoe ckpemmBanue», «HemnomaHoe
JOMHUHUpOBaHHe», «Jurubpunnoe ckpemmBanuey», «llepekpéct XpomMocom», MHUKPOCKON U
MuKkpomnpenapat «Jpo3oduna» (Hopma, Mmyrauuu (GopMbl KpbUILEB M OKPACKU Teja), repbapuit
«I"OpoxX MOCEBHOW».

JlaGopaTopHble H IPaKTUYecKue padoThbi:

Jlaboparopnas pabota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIMBaHUS Y IPO30(UITBI HA TOTOBBIX MUKPOTIpEnapaTaxy».

JlaboparopHas padota Ne 6. «M3yueHrne MOAU(PHUKAIIMOHHON U3MEHUYUBOCTH, TOCTPOCHUE
BApUALIMOHHOTO Psifia U BapUALlMOHHOW KPUBOW».

JlaboparopHas pabora Ne 7. «AnHanmu3z wmyrtamuil y JIpo30QuiIbl Ha TOTOBBIX
MHKpOIpenaparax.

[TpakTuaeckas padbota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesnexuusi oprann3Mon. OCHOBbI OMOTEXHOJIOTHH.



Cenekuus Kak HayKa U mpolecc. 3aposkJIeHHe CENeKIMU U noMectukamus. Yuenue H. U.
BaBuioBa o meHTpax NPOUCXOXKIEHHS M MHOrooOpasusi KyJIbTYPHBIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT, IOPOJIa, LITAMM.

CoBpeMeHHbIE METOJIbI CeNEeKIUU. MaccoBbI M MHAWBUAYAIbHBIA OTOOPHI B CENCKIIUU
pacTeHuil u KUBOTHBIX. OlleHKa 3KcTepbepa. bIM3KOpOACTBEHHOE CKPEIMBAHUE — MHOPUANHI.
Uucras mumuug. CkpeunBaHue YHUCTHIX JUHME. ['erepo3uc, wunum rubpupHas cuia.
Hepoacteennoe ckpemmuBanue — ayrOpuaunr. Otnan€éHHas ruOpuausaiusi U e€ YCIeXH.
HcKycCcTBEHHBI MyTareHe3 M IOJYyYECHHE MOJUILIONI0B. JlOCTHIKEHUSI CEJIEKUUH PACTEHHIA,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buortexHonorust kak oTpaciib IpPOU3BOJACTBA. ['€HHas WHXKEHepus. OTambl CO3/aHus
pexomObunantHot JIHK u Tpancrennsix opranusmoB. Kierounas wunxenepus. Kiietounsie
KYJIbTypbl. MUKPOKJIOHAJIBHOE PAa3MHOKEHHE pacTeHni. KiloHupoBaHue BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHM3MOB. OKOJOTHYECKME M 3Tudeckue mnpodisempl. MO —
TeHETUYECKU MOIU(ULIPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

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

Tabmuipl u cxembl: kapra «LleHTpbl HpPOUCXOXKIEHUS M MHOT000pa3us KyJIbTYpPHBIX
pactenuii», «Ilopoasl m1OMamIHUX )XKUBOTHBIX», «COpTa KyJIbTYPHBIX pacTeHUu», «OTnanéHHas
rubpunmzamus», «Paboter akamemmka M. @. WBanoBay, «[lomummongus», «OOBEKTHI
ouorexHonorun», «Kierounsle KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBanue: MyISDKH IJI0JOB M KOPHEIUIOAOB JUKHUX (OPM U KYJIbTYPHBIX COPTOB
pactenuid, repoapuii «CelbCKOX035HCTBEHHBIC PACTCHHSI.

JlaGopaTopHble M IPaKTUYecKue padoThi:

Okckypeusi «OCHOBHBIE METOABI U JOCTHXKEHUS CEJeKIUU PACTeHUU M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBIA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoaIOLMOHHAS 0MOJIOTHS.

[IpeanochlIku BO3HMKHOBEHHUS JBOJIIOIMOHHOW TEOPUU. DBOJIOIMOHHAS TEOpUS H €€
MecTO B OMoJIoruu. BiusiHre 3BOIIOLIMOHHON TEOPHH HA Pa3BUTHE OMOJIOTUU U APYTHX HAYK.

CBHOETEIBLCTBA DOBOMIONMU. IlaleOHTOIOTHYECKHE: IIOCIEA0BATEILHOCTE IMOSBICHUS
BHJIOB B MAJICOHTOJIOTHYECKOU JICTOMKCH, IepeXxoaHbie GopMbl. buoreorpaduieckue: cxXoICcTBO
U paznuuue GayH U GIop MaTePUKOB U OCTPOBOB.

DOMOpHOTIOTHYECKHEe: CXOJCTBA U PazNUuus SMOPUOHOB PAa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AaHAJNOTUYHBIE, PYIUMEHTApHBIE OpraHbl,
aTaBU3MbL. MOJEKYIIPHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIIEJICTBEHHOCTH U
OCHOBHBIX METa00IMUYECKUX MYTEH Y BCEX OPraHU3MOB.

OpomronmonHas teopus Y. JlapBunHa. [lpeanocbuikii BO3HUKHOBEHHS JapBUHHU3MA.
JIBuKyImipe CHJIBl  ASBONIONHMHM BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TIpHU
OTPAaHHUYEHHOCTH PECYpCOB, HEONpENeNEHHAas H3MEHYHBOCTh, OOpb0Oa 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN 0TOOD).



Cunrernueckas Teopust 3Bostonuu (CTO) u e€ 0CHOBHbIE MOJI0KEHUS.

Muxkposotorus. [lomynsnus kak equHuIa BUAA U 3BOJIIOLUN.

JBuokymue cuiibl ((hakTOpbl) 3BOJIONWK BHJIOB B Mpupoje. MyTallmoHHBIN MpoIecc U
KOMOWHATHBHAs HM3MEHUYMBOCTh. [lomymsimuoHHBIE BONHBI W apeld renoB. Mzomsimus u
MUTpaIus.

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

[IprucrocobaeHHOCTh OPraHU3MOB KaK pe3ysbTar dBoJtonuu. [lpumepsr npucnocoOnenunit
y opranu3mMoB. ApomMop(o3bl U UMOATATITALIHH.

Bun u BupooOpasoBanue. Kpurtepuum Buma. OcHOBHbIE (GOpMBI BHI000pa30BaHUS:
reorpaduueckoe, 3K0JI0rHUECcKOoe.

MakpoosBomtonus. PopMbl IBOIONKU: (PHIIeTUYECKAss, TUBEPreHTHAs, KOHBEPreHTHAs,
napajuienpHas. HeoGpatuMocTh 3BOTIOIHH.

[IpoucxoxaeHue  OT  HECNEUMATU3UPOBAHHBIX  IMPEAKOB. [Iporpeccupytomias
crienanu3anus. AfanTuBHas pajuaus.

JdemoHncTpaumnu:

[Toptpetsr: K. JIunnew, K. b. Jlamapk, Y. {apeun, B. O. KoBanesckuii, K. M. bap, 3.
I'ekxens, @. Mromep, A. H. CeBepiios.

Tabmupt u  cxembl: «Pa3BuTue opraHuyeckoro Mupa Ha 3emiey, «3apoJIblin
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «PopMmbl OOpbOBI 32 CYIIECTBOBAHUEY,
«EctectBeHHBI  0TOOPY», «MHOTOOOpa3ne COpPTOB pacTeHuit», «MHoroodpasue mopon
YKUBOTHBIX», «[Tomymsiiumy, «MyrannoHHas U3MEHYUBOCTBY, «Apomop¢ho3b1»,
«Mmmoanmanrtanun», «OO0mas mereHepamusy, «JBuxymme cuibl sBorONUn», «Kapra-cxema
Mapmipyra myremectBus Y. lapsunayn, «bopnba 3a cymectBoBaHuey», «lIprcmoco0i1eHHOCTD
opranu3MoBy, «I eorpaduueckoe BUA000pa3oBaHue», « IKOJOTHIESCKOE BHI000pa30BaAHHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C PAa3IUYHBIMU THIIAMU OKpPAcKu, HAOOP IJI0JI0B U
ceMsiH, KoJutekuus «[Ipumepsl 3aUTHRIX MPUCTIOCOOIEHUH Y )KMBOTHBIX», MOJielb «OCHOBHbBIE
HaIpaBJICHUS BOJIIOLUNY, 00bEMHas MoieNb «CTpOEeHKE TOJIOBHOTO MO3ra O3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KoJuleKIUs «DOpPMBI COXPAHHOCTH HCKOIAEMbIX
KUBOTHBIX W PACTeHMI», Monenb anmumkanus «llepekpéct xpoMocomy, BIaKHbIE Ipenaparhbl
«Pa3Butne Hacexkomoro», «Pa3BuTue mArymku», MukKpomnpenapar «Jposoduna» (HOpMma,
MyTanuu GOpMbI KPbUIHEB U OKPACKH Tela).

JlaGopaTopHble H IPaKTUYecKue padoThbi:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOIOTUYECKOMY KPUTEPHUIO».

Jlaboparopuas pabota No 2. «OmnucaHue NPUCHOCOOJIEHHOCTH OpraHusMa u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE KM3HU Ha 3emJie.

JloHay4yHble TIPEACTABICHUS O 3apOXKIACHUM *KU3HU. HayuHble runorte3sl BOSHUKHOBEHMS
KU3HU Ha 3emsie: aOWoreHe3 M MaHCIepMHs. XUMHUYecKas SBOJIONUS. AOHOTEHHBI CHUHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHMYECKUX. OKCIEPUMEHTAIBbHOE  MOJATBEPKICHUE
XUMHUYECKOH sBomonuK. HauanpHble sTanbl Ouonornyeckoit aBomtonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPAHHBIX CTPYKTYP M BO3HHUKHOBEHHE MPOTOKIETKH. [lepBble KIETKH U UX
sBOIOLNS. DOPMUPOBAHNE OCHOBHBIX PYIII KUBBIX OPTaHU3MOB.



PasButne xusHum Ha 3emsie mo spaMm u nepuonam. Karapxeil. Apxelickas u
npoteposoiickass dpbl. [laneosoiickas 3pa m e€ mnepuonabl: KeMOPHICKUH, OpPIOBUKCKHUM,
CUJIyPUHCKHM, IEBOHCKUH, KAMEHHOYT' OJIbHBIN, IEPMCKHMN.

Me3o30iicKkas 3pa 1 €€ IepruoAbl: TPHACOBBIN, FOPCKUM, METIOBOM.

Kaiino3oiickas spa v €€ nepuoapl: MaJI€Or€HOBbI, HEON€HOBbBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KiuMaTa M IeoJIoTHYecKuX mpoieccoB. OCHOBHBIE 3Tambl ABOJIIOLUU
pPacTUTENILHOTO W JKUBOTHOTO MHpa. ApomMopdo3bl y pacTeHHil MW >KMBOTHBIX. llosiBieHue,
pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpakKeHue 3BoJIoLMU. OCHOBHBIE CUCTEMAaTUYECKUE
TPYIIBI OPTraHU3MOB.

OBOJIOLMS  yeloBeKa. AHTpOMOJNOrMs Kak Hayka. Pa3BuThe npeacTaBiIeHUH O
MIPOUCXOXKICHUN YeloBeKa. MeToibl u3yueHus: antponorenesa. CxoAcTBa U pa3avuus YeIoBeKa
1 ’KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHHNE YETOBEKa.

JBuxymue cunbl (paxkTopsl) aHTpomoreHesa. HacneacTBeHHas W3MEHUUMBOCTh U
ecTecTBeHHbIN 0TOOP. OOIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TPY/Aa, MBILUICHUE,
peub.

OCHOBHBIE CTaUM W BETBU SBOJIIOIMU YEJIOBEKA: aBCTPAIONMUTEKH, YEIOBEK YMEINbIi,
UYenosek mnpsmoxondamui, YenoBek HeaHaepranbckuil, YenoBek pasymuHbiil. Haxonxum
HCKOIAEMBIX OCTaTKOB, BpeMs CYIIECTBOBaHHUS, 00JIACTh PacHpOCTpaHEHHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.

Uenoseueckne packl. OCHOBHBIE OOJIBIIIME pachl: €BPOIMEOUIHAs (E€Bpa3uiicKas), HETpo-
aBcTpajioniHass  (dKBaTOopuajbHAasi), MOHTOJOWIHAs  (a3MaTCKO-aMEpUKaHCKasi).  YUepTsl
MPUCIIOCOOICHHOCTH TMPEJICTaBUTENIEH YENOBEYECKHX pac K YCIOBUSAM CYIECTBOBAHUS.
EnunctBo yenoBeueckux pac. Kpurnka pacusma.

JdemoHncTpauum:

[Toptpetsr: @. Penu, JI. [1actep, A. U. Onapun, C. Muinnep, I'. FOpu, Y. lapBuH.

Tabmupsl u cxembl: «Bo3HukHoBenue CollHEUHOH cUCTeMbl», «Pa3BUTHE OpraHMYEcKOro
mupay», «PactutenbHas kinetkay, <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIeTKa»,
«CoBpeMeHHasl CHUCTeMa OpraHMYecKOro Mupa», «CpaBHEHHME aHATOMUYECKHUX YEepT CTPOECHUS
YelloBeKa M 4YeJ0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKHX HaXOJO0K
MPEAKOB COBPEMEHHOIO 4YeloBeKay», «/lpeBHenmme moau», «/peBHue moan», «IlepBbie
COBPEMEHHBIE JIIAN», «UeloBeuecKre pachi».

Ob6opynoBanue: wmymspku — «l[Ipoucxoxkaenne denoBeka» (OIOCTBI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HeaHJepTalblla, KPOMAaHbOHIIA), CICIKU WM HU300paKeHUsS KaMEHHBIX OPYAMid
MepBOOBITHOTO 4YeJOBeKa (KaMHH-YOMIEphl, pyOuia, ckpebiia), reoXpoHOJorndeckas Talnuia,
KoJuIeKUIUs «POpMbI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTECHUI.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

[Ipaktuueckas padorta Ne 1. «M3ydeHHe UCKOMAEMbIX OCTaTKOB PACTEHUI U KUBOTHBHIX B
KOJUIEKLIHSIX».

DKcKypeusi «DBOJIIOLUS OPraHMYecKoro Mupa Ha 3emiiey» (B €CTeCTBEHHO-HAYUHBIH MU
KpaeBeIuecKuil My3eil).

Tema 3. Opranusmsl M OKpY:KaloLas cpeaa.

OKojorus Kak Hayka. 3ajadyd M pasfesbl  dKOJIOTMH. MeToapl 3KOJOTMYECKHX
UCCIIEI0OBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEIIOBEKA.



Cpenst  oOuTaHuMs ~ OpPraHM3MOB:  BOJHAs,  HA3€MHO-BO3AYyIIHAs,  MOYBEHHAS,
BHYTPUOPraHU3MEHHAsI.

Okonoruveckue ¢akropbl. Knaccuduramus skonormueckux (akTopoB: aOMOTHUYECKUE,
OMOTHYECKHE U aHTPOIIOTeHHBIE. JleliCTBHE SKOJIOTHYECKUX (PaKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckue  (aKTOpBI:  CBET, TEMIeparypa, BIAKHOCTh.  DoTonmepuoIu3M.
[TpucniocobneHnst OPraHu3MOB K JICHCTBHIO a0MOTHYECKHX (PaKTOPOB. BHOIOrHYecKrue pUTMEL.

buotndeckne  ¢aktopbl. Buapl OMOTHYECKMX  B3aUMOJICHCTBUN:  KOHKYPCHIIUS,
XAITHAYECTBO, CUMOMO3 1 ero ¢opmsl. [lapazutusm, Koomepanus, MyTyalIn3M, KOMMEHCAIN3M
(KBapTHpaHCTBO, HaXJI€OHUYECTBO). AMEHCAIM3M, HEWUTpalu3M. 3HadeHHEe OHOTHYECKHUX
B3aUMO/ICHCTBUII 1715 CYILIECTBOBAHUS OPraHU3MOB B IPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU momynauud. OCHOBHBIE MOKa3aTeNu MOMYJISIUH:
YHUCJIEHHOCTb, IUIOTHOCTh, POXIAAEMOCTb, CMEpPTHOCTb, NPUPOCT, Murpanus. JIuHamuka
YHCJIEHHOCTH MOMYJISLNU U €€ PeryIsiiusl.

JdemoHncTpaumnu:

[optpetsl: A. I'ym6onpar, K. @. Pynbe, O. ['ekkens.

Tabmuis! u cxemsel: kapra «lIpupoausie 30HbI 3emuu», «Cpeapl 00UTaHNS OPTraHU3MOBY,
«Dotonepuoguzmy», «llomymsiuum», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TOMYJSIIHU
uHpy3opun-Tydenbkny, «llumessie nenm».

JlabopaTopHble U MpaKTHYeCcKHe PadoThI:

JlabopaTtopnas padota Ne 3. «Mopdomorunueckre 0COOEHHOCTH PACTEHHUA U3 PA3HBIX MECT
oOUTaHUY.

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

[Tpaktrueckas padota Ne 2. «IToacd€T MIOTHOCTH MOMYJIALMKA pa3HBIX BUIOB PACTCHHI.

Tema 4. CoolOumecTBa U 3K0JI0IHYECKHE CHCTEMBI.

CoobOmectBo  opranu3MoB  —  OworeHo3.  CTpykTypbl — OWOIIEHO3a:  BHJIOBAf,
MIPOCTpPaHCTBEHHAA, Tpodudeckas (mumieBas). Bunbi-nomunanTel. CBs31 B OHOLIEHO3E.

Dkonorudeckue cucrembl (3kocuctemsbl). [lonstue 06 sKkocucreMe U OHOTreolEHO3E.
OyYHKIMOHAIbHBIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOIYLUEHThl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B 3KocucTteMe. Tpoduueckue (MUIIEBHIE) YPOBHU
skocuctembl. [lumeBbie mnenu u cetu. OCHOBHBIE IOKa3aTeNud JKOCHCTEMBI: Ouomacca,
MPOJIYKIHS. DKOJOTUYECKHE MHUpaMUIbl: MPOAYKIMH, YUCICHHOCTH, OuomMaccel. CBolicTBa
HKOCUCTEM: YCTOMYMBOCTb, CaMOperynsauus, pazsutue. Cykueccus.

[Ipupoanbie 3KOCHCTEMBI. DKOCHCTEMBI 03€p U peK. DKOCHCTeMa XBOWHOTO WU
IIMPOKOJIUCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE KOCUCTEMBI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBl. buonornyeckoe u
XO035IIICTBEHHOE 3HAaYCHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpasue kak (aktop ycroitunBocTu 3kocucteM. CoxpaHeHHe OHOJIOTHYECKOro
pa3zHooOpa3us Ha 3emuie.

VYuenne B. U. Bepnaackoro o 6uocdepe. I'panuibl, coctaB M CTpykTypa Ouocdepsl.
Xusoe BemectBo U ero QyHkuH. OcoOeHHOCTH OHMOC(ephl Kak II00anbHON 3KOCUCTEMBI.
JluHamMu4eckoe paBHOBecHe U 0OpaTHast cBs3b B OHocdepe.

KpyroBopoTsl BemiecTB M OMOTEOXMMHUYECKHE LMKIBI 3J€MEHTOB (Yriepoja, azoTa).
3oHanpHOCTH OHOC(hepsl. OCHOBHBIE OMOMBI CYIITH.



YenoseuecTBo B Onochepe 3emiu. AHTpONOTeHHbIE H3MeHeHus B onocepe. [modanpHbIe
HKOJIOTUYECKUE TPOOIEMBI.

CocymecTBoBaHUE MPHUPOBI U yenoBeuecTBa. CoxpaHeHne OMopa3zHooOpa3usi Kak OCHOBA
ycroitunBoctu Ouochepsl. OcHOBa panMOHAIBHOTO YIPABJICHUS MPUPOJHBIMHE PECypcaMH U UX
ucnoJib30BaHue. JloCTHKeHUs: OMOJIOTMH U OXpaHa IIPUPO/IbI.

JdemoHcTpaumnu:

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

Tabmuups! u cxemsl: «Ilumessie nenn», «brnoleHo3: coctaB U cTpykTypay, «lIpupoansie
coobmiectBay, «llemm mnwuraHus», «OKoJMOTHMUEcKas mnupamuaa», «buocdepa u yenmoBex»,
«JKocHCcTeMa MIMPOKOJUCTBEHHOIO Jieca», «IJKOCUCTEMa XBOMHOro Jiecan, «buoreHos
BoJ0éMa», «ArpoueHo3», «llpuMepHble aHTPONOreHHbIE BO3JEHCTBUS HA IPUPOIY»,
«BaxHelmme MCTOYHMKHU 3arpsi3HEHMs] BO3JyXa M TPYHTOBBIX BOn», «llouBa — BakHeWmas
cocTtasistonas onocgeps», «DaxkTopsl nerpagannu nousy, «llapaukossiit 3¢ pexT», «DakTopshl
PaavoaKTUBHOTO 3arpsi3HeHus 6uocdepb», «O0mas ctpykrypa 6uocheps», «Pacnpocrpanenue
KU3HU B Onocdepe», «O30HOBBIN dkpaH Ouochepr», «Kpyrosopor yriepoma B Ouocheper,
«KpyroBopot azoTa B IpUpoae».

O6opynoBanue: MOJIEJIL-aIIUINKAIHS «TunnyHele OMOIIEHO3EDY, repbapuit
«PactutenbHble  coobmiecTBa»,  Kosekuuun — «buoneno3», «Bpemutenun — BaxHEHIINX
CEJIbCKOXO3SUCTBEHHBIX KYJIbTYp», TIepOapuu ¥ KOJUIEKIMH pPACTEHUH U  IKUBOTHBIX,
MIPUHAJUIEKAINE K Pa3HBIM JKOJIOTHYECKUM I'pylIiaM oHoro Buaa, Kpacnas kaura Poccniickoit
®enepanyn, n300pakeHUsI OXPAHAEMBIX BUIOB PACTEHUH U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOTPAMMBI 110 BUOJIOTUN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBauBarTCs TpeOOBaHUS K pe3yslbTaTaM OCBOCHHUS
00y4aromuMucCs MPOrpaMM CpelHero oo0mero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
IMPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX PE3yabTaTOB OCBOCHHS IpeaMera «BHONOrus» BBIICICHBI
CJIENYIONIME COCTaBIAIONIME: OCO3HaHWE OOYYArONIUMHUCS  POCCHMCKON  TpaKJaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH W CaMOOIPECIICHUIO,
HAIMYME MOTHUBAIMU K OOydYeHHWIO OWOJIOTHH, IIeJICHAMPABICHHOE pa3BUTHE BHYTPEHHUX
YOKICHUI JTMYHOCTH HA OCHOBE KITFOYCBBIX IIEHHOCTEH M UCTOPUYCCKHUX TPATUIIUN pPa3BUTHI
OMOJIOTUUECKOTO 3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS B
CBOCH  JCATCNHOCTH  I[EHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMH, TPUCYIIUMH  CHCTEME
OMOJIOTUYECKOTO 00pa30BaHMs, HaJWYHE OKOJIOTHYECKOTO TIPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH IIEJTU ¥ CTPOUTH KU3HECHHBIC TITAHBI.

JIMIHOCTHBIE Pe3yJIbTaThl OCBOCHHS TpeaMmeTa «BbHOJOTusS» MOCTHraloTCs B CIWHCTBE
y49eOHOW W BOCHHTATEIBHON JEATEILHOCTH B COOTBETCTBHH C TPATUIIHOHHBIMH POCCUHCKAMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMHU U TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, MPUHSATHIMU B
oOuiecTBe MpaBWJIaMH W HOPMaMH IMOBEACHUSA U CIIOCOOCTBYIOT MpOIleccaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUS U CaMOPA3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMHM JIMYHOCTH, MATPUOTU3MA,
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YEJOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaKeHHs, OEpEeKHOTO  OTHOIICHHS K  KyJbTypHOMY  HACIEIUI0O U TPaJAULUAM
MHOTOHAIIMOHAJILHOTO Hapojaa Poccuiickoit denepanuu, MpUpoJe U OKPYKarolen cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTro npenMera «buonaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CIOCOOHOCTH OOy4alOUINXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM IIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M ONbITa JESTENLHOCTU B IPOIIECCE pean3allid OCHOBHBIX
HaMpaBJICHUN BOCIIUTATEIbHOMN JAATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  OOydarllerocs Kak aKTUBHOIO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIIMOHHBIX IIpaB U OOS3aHHOCTEH, yBaXEHHE 3aKOHA H
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOH JIEATEIHHOCTH MPHU CO3/IaHUHM YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPENENATh COOCTBEHHYIO TMO3HMIIMIO TO0 OTHOIICHHIO K SIBJICHHUSM
COBPEMEHHOM KU3HU U OOBICHSITH €€;

YMEHHE y4YUTBIBATH B  CBOUX JCUCTBUAX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOEXKICHUSIMU, KYIbTYPHBIMH LIEHHOCTSMH U COIUATHHBIM
MOJIOKEHHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YCOHBIX,
MO3HABATENBHBIX M HCCIEAOBATENIbCKUX 3a/lady, YBAXXUTEIHLHOTO OTHOIICHHS K MHEHHIO
OTIIIOHEHTOB MPH OOCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJICPIKAHMS;

TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOM JIEATEIIbHOCTH;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTH POCCHICKOM IPXKIAHCKOW HUJICHTHYHOCTH, TATPUOTH3MA, YBAXKCHHS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoaMHON, TOpAoCTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOILLIOE U HACTOSIIIEE MHOTOHAIMOHAJILHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHOIIEHHUE K TPUPOJHOMY HACIECAMI0 U TaMITHUKAM TPHUPOIBI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUNUCKUX YUYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OMOJIOTUH, TOHUMAHUSI 3HAYCHUST OMOJIOTUU B TIO3HAHUH 3aKOHOB MPUPOJIbI, B )KHU3HU YEJIIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uaeiHast yoex1€HHOCTh, TOTOBHOCTD K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/Ia;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIMIO M NMPUHUMATh OCO3HAHHBIC PEUICHUS, OPUECHTUPYSCH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOJMTENSM, CO3JAHUI0 CEMbM HAa OCHOBE
OCO3HAHHOTO MPUHATUA LIEHHOCTEW CEMEHHOM KU3HHU B COOTBETCTBUHU C TPAJULUAMH HApOJOB
Poccnu;

4) 3cTeTM4YeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUICHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAaHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ [IEHHOCTH;

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

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS M
IMOIMOHAJIBHOIO 0JIArONOJIyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 0e30macHoro odpasa KM3HH (30pOBOE MUTAHUE,
coOroieHre TUTHeHUYECKUX MPaBWII M HOPM, COAaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpPEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXUYECKOMY 3/I0POBBIO;

MOHMUMAaHWE [EHHOCTH TMpPaBWJI WHAMBUAYATbHOTO M KOJJIEKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIINX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHUS aIKOTOI,
HapKOTHKOB, KYPEHUS);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYA0Iro0ue;



TFOTOBHOCTb K aKTMBHOM J€SITEILHOCTH TEXHOJIOTMYECKOM U COLIMAIbHOM HAIlPaBJIEHHOCTH,
CMOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEJIBHO  BBIMOJHATH  TaKYIO
JESITENIbHOCT;

MHTEpEC K Pa3iM4HbIM cdepaM MpodecCHOHANBHON NeSTENbHOCTH, YMEHHUE COBEPINATh
OCO3HAHHBIN BEIOOp Oymymiel mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TUTAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HAa MPOTSHKEHUH BCEH
KU3HU;

7) 3K0JIOTHY€CKOT0 BOCTIMTAHUSA:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHHUE K IPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMIIE,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIILIEHUE YPOBHS 3KOJOTMYECKOW KyJIbTYphl: MPUOOPETEHHE ONBbITAa MJIAHUPOBAHUS
MTOCTYIIKOB U OLIEHKH WX BO3MOXHBIX MOCJEICTBUMN JJIsl OKPYKaIOIEH Cpeibl;

OCO3HAaHKE TJI00aJbHOI0 XapaKTepa SKOJIOrHYECKUX MPOOIeM U MMyTeH UX pelieHus;

CIOCOOHOCTh MCNOJIb30BaTh NMPUOOpETaeMble MPU U3y4YEeHUU OMOJIOTHH 3HAHUS U YMEHUS
IIpU pElIeHHH NpoOJIeM, CBSI3aHHBIX C PAllMOHAIBHBIM IPUPOJOIOJIB30BaHUEM (COOIIIOIEeHNE
MpaBWJI TOBEJEHUSI B MPUPOJE, HANPABICHHBIX HAa COXpAaHEHHWE PABHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

aKTUBHOE HENpUATHE JeHCTBUM, NMPUHOCSIIUX Bpea OKpYXKarolleil MpUpOAHOHN cpele,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MpPeIIpUHUMAEMBbIX
JNENCTBHAN M NPEJOTBPALATh UX;

HaJu4yue pPa3BUTOTO HKOJOTMYECKOTO MBIIUICHUS, SKOJOTMYECKOW KYJIbTYphl, OIBITA
NESATENBbHOCTH  JKOJOTHYECKOM HANpaBIEHHOCTH, YMEHUS pPYKOBOJCTBOBATHCS HMH B
[M03HABATEIbHOM, KOMMYHHMKAaTUBHOW M COLMAJIbHOM ITPAaKTUKE, TOTOBHOCTU K YYaCTHIO B
MPAKTUYECKON JIEATEIbHOCTH 3KOJIOITMYECKON HAPABICHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

cOpMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKM ¢ OOIIECTBEHHOM MpaKTUKW, OCHOBAHHOIO Ha JHallore KYJbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDPE;

COBEPILEHCTBOBAHUE S3bIKOBOM M UNTATEIBCKON KyJIbTYPhl KaK CPEJICTBA B3aUMOICHCTBUS
MEXKy JIIOJIbMU U MIO3HAHUS MUPA;

MOHMMaHHe crenupuku OUOJIOTUM KaK HAayKd, OCO3HaHUSA €€ poju B (OpMUPOBAHUU
paIMOHATILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEIOCTHOTO MPEACTaBICHUS 00 OKPYKaoIIeM
MUpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUHM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTHU JIi COBPEMEHHON IMBHIIM3AIMU: O00CCIeYCHHUS
HOBOTO YPOBHSI Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemath pecypcHble mpoOaeMbl Pa3BUTHS Y€TIOBEUECTBA, TIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
HKOJIOTHYECKUX MPOoOsieM U o0ecrieueHus nepexoia K yCTOWYMBOMY Pa3BUTHUIO, PAIMOHATHLHOMY
WCIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJy4YEHUH OMOJOTHYECKHX 3HAHUU B IIEJSX TMOBBIIMICHUS OOIIeH
KYJIbTYPbI, €CT€CTBEHHO-HAy4YHOW TpPaMOTHOCTH, KaK COCTaBHOMW dYacTH (YHKIHOHATHHON
IPaMOTHOCTH 00ydaromuxcs, popMupyemMoii npu U3y4eHun OUOJIOTUH;

MMOHMMAHHUE CYIIHOCTH METOJIOB IO3HAHMS, HMCHOJIb3yEMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONMy4YaeMmble 3HAHUS IS aHaiuu3a W OOBSCHEHHS SBIICHUN



OKPYKAIOIIET0 MHUPAa M MPOUCXOASIMIUX B HEM HM3MEHEHUH, yMEHHE JenaTh OOOCHOBAaHHBIC
3aK/IIOYCHUA Ha OCHOBC HAYYHBIX q)aKTOB U HUMCIOIIHUXCA MJAaHHBIX C LCJIbKHO IIOJTYUCHUA
AOCTOBCPHBIX BBIBOAOB;

CIIOCOOHOCTh CAMOCTOSITEIIBHO MCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUS JUIS PELICHUS
HpO6JI€M B PCAJIBHBIX JKXU3HCHHBIX CUTyallUsaX;

OCO3HAHHE IICHHOCTU HAay4YHOU JEeSATENIbHOCTH, TOTOBHOCTh OCYIIECTBIATh MPOEKTHYIO U
HCCIIEN0BATENBCKYIO NEATEIbHOCTh HHAUBUNYAJIbHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTb K HENPEPHIBHOMY OOpa30BaHUI0 U CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUA [0 OHMOJIOTMM B COOTBETCTBUHM C JKU3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ylibTaThl OCBOEHUS y4eOHOro mpeamera «buoJOrHs» BKIIOYAIOT:
3HaYMMbIE Ui (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOUIMXCS  MEKIAUCHUIUIMHAPHBIC
(MexXnpeaMeTHbIe) 00IeHaAYYHBIE TIOHSATHUS, OTPAKAIOIIHE [IEJIOCTHOCTh HAYIHOU KapTHHBI MHpa
U crenu(uKy METOJIOB TIO3HAHUS, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHS,
SIBIICHHE, IPOIeCC, CUCTeMa, HAyYHBIH (aKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEeOpHUsl, UCCIIeJOBaHUe, HAOII0JEHNE, M3MEpPEHUE, SKCIEPUMEHT M JPYTrux), YHUBEpCaIbHbIE
yueOHbIe JIeHCTBUS (TO3HABaTeNbHblE, KOMMYHUKATHUBHBIC, PETYISTUBHBIE), 00eCreUnBaIOIINe
dhopmupoBanre (PyHKIIMOHATBLHONW TPAMOTHOCTH W COLMAIBHON KOMIIETCHITMH OOYJaroIIuxcs,
CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXAUCHUIIIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS M YHHBEpcajbHble y4deOHbIe ACUCTBUS B TIO3HABATENBHOM U
COIMAJIBHOW MPAKTHUKE.

MertanpeaMmeTHble pe3yabTaThl OCBOEHHUS MPOrPaMMBbI CPEIHEro oOIiero oOpa3oBaHUA
JOJIKHBI OTPAXKATh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (POPMYNIHpPOBaTh M aKTyaJU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CHUHTE3a, CpaBHEHUs, Kiaccudukauy, 0000IIeHus1), PacKpPbhIBATb CMBICI OHOJIOTHYECKUX
MOHATHH (BBIACTATH MX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C IPYTUMHU MOHATHSIMH);

OTIPEIeNIATh LN JEATEIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUHU HUX JOCTHKCHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISMU;

WCIO0JIb30BaTh OHMOJIOTHYECKUE MOHATHS Uil OOBbsSCHEHUs (AKTOB M SIBICHUN >KUBOU
HIPUPOJIBL;

CTPOMUTH JIOTUYECKUE PACCY)KICHHsI (MHIYKTUBHbBIC, JEIyKTUBHBIE, IO aHAJOIHH),
BBISBJIATH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUsSl B PACCMATPUBAEMBIX SIBICHUAX, (POPMYINPOBATH
BBIBO/IbI Y 3aKJIFOUCHHUS;

MIPUMEHATh CXEMHO-MO/IEbHbBIE CPEJCTBA IS MPEJICTABICHUS CYLIECTBEHHBIX CBS3e U
OTHOIIEHUH B M3y4aeMbIX OHMOJIOTUYECKUX OOBEKTaxX, a TAaKXKe MPOTUBOPEUYMH Pa3HOrO poja,
BBISIBIICHHBIX B Pa3IMYHBIX WH(OOPMAIIMOHHBIX HCTOUYHUKAX;



pa3pabaTeiBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepUATbHBIX
Y HEeMaTepHuaJbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JCSATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEISM,
OIIEHUBATh PUCKHU MOCJIECACTBUH IEATEIbHOCTH;

KOOPJAMHUPOBATh M BBINOJHATHE PabOTy B YCIOBUSX PEAIbHOr0, BUPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbLCKHE IEHCTBHS:

BJIaJICTh HaBbIKAMH y4€OHO-MCCIIEIOBATENLCKOW M MPOEKTHON NIeATENbHOCTH, HABBIKAMU
paspelieHus npodieM, CIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOUCKY METOJOB
penieHus MPakTUIECKUX 3a/1a4, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB TIO3HAHUS;

WCIIOJIb30BaTh PA3JMYHbIE BHUJIBI JIEATEILHOCTH MO TOJYYEHHUIO HOBOTO 3HAHUA, €Tro
WHTEPIpETAIN, TPeoOpa3oBaHUI0 U NMPUMEHEHUIO B yYEOHBIX CHUTYalMSX, B TOM YHCIIE MPHU
CO3/ITaHWU YYEOHBIX U COIMATBHBIX TPOEKTOB;

(hopMupOBaTh HAYYHBIN THUI MBIIIJIEHUS, BJIaJ€Th HAYYHOW TEPMHUHOJIOTHEH, KITFOYEBBIMHU
MOHSATHUSMHA M METOJIAMU;

CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 33/Jaud B 00Opa30BaTENbHOUN NEATEITHHOCTH H
KU3HEHHBIX CUTYaIIHIX;

BBISIBJISITh TIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJM3UPOBATh 3aJady, BBIJIBUTATH
TUTIOTE3y €€ peleHus, HaXOAUTh apTyMEHTHhI ISl JOKa3aTelbCTBAa CBOMX YTBEPXKJICHHM,
3aJ1aBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATh TOJYYCHHbIE B XOJ€ peHIeHUs 3aJaydl pPe3ylbTaThl, KPUTUYECKU
OILICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

OCYILIECTBJISITh 1EJICHAIIPABJICHHBIM MOUCK MEpeHoca CPEeACTB U CIHOCOOOB JIEHCTBUS B
poQecCHOHANBHYIO CPeNy;

yMeTb TMEpPEeHOCHTh 3HAaHUS B [O3HABAaTEJIbHYD U  IpaKTUYEeCKyl oOlnactu
KHU3HEJCSITENbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00sacTei;

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

3) pabora ¢ ungopmanmei:

OpUEHTHPOBATHCS B Pa3IUYHBIX MCTOYHHMKAX HMH(pOpManUu (TEKCTE y4eOHOro mocolwus,
HAyYHO-TIOMYJISIPHON JTUTEepaType, OUOJIOrHUECKUX CIOBApsIX U CIPABOYHUKAX, KOMIIBIOTEPHBIX
0a3ax maHHbIX, B HHTepHere), aHAIM3UpPOBaTh WHGOPMAIMIO Pa3IUYHBIX BUIOB U (opm
MIpPEJICTaBJICHUSI, KPUTUYECKH OLEHUBAThH €€ IOCTOBEPHOCTh M HEIIPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3ampoChl U TMPHUMEHSTHh pa3IUYHbIE METOJBI MPH TIOMCKE U OTOOpe
Oouonorudeckoi HHGopMaIul, HeOOXOIUMOM JITsl BHITIOJIHEHUS! y4eOHBIX 3a/1a4;

MpHOOpPETaTh OMBIT HCIOJIb30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPILEHCTBOBATh KYJbTYPY aKTUBHOTO HUCIOJIb30BAaHUS PA3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBbHYIO (OpMYy TMpEACTaBICHUS OHOIOTHYECKOU
uHpopmanuu (cxXemsl, TpaduKu, TUarpaMmsbl, TAOIHIIBI, PUCYHKH U IPYTOe);

WCIOJIb30BaTh HAYYHBIN S3BIK B KadecTBE CpeACTBa MpH paboTe ¢ OHOJOTHYEeCKOU
nHpopMaluen: MPUMEHITh XUMUYECKUE, (PU3MUYECKHe U MATeMAaTUYeCKHUEe 3HAKH U CHUMBOJIBI,



dopmynel, abOpeBHUaTypy, HOMEHKJIATYpPy, WCIOIB30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISITHOCTH,

BJIQJICTh HABbIKAMHM DPACMO3HABAaHMSA M 3alIUThl WHGpOpMAWHU, HHOOPMAITHOHHON
0€30MMacCHOCTH TUIHOCTH.

OgJiajieHNe YHUBEPCAJIbHBIMU KOMMYHHKATHBHBIMU JIEHCTBUSIMM:

1) o6menne:

OCYIICCTBJIATD KOMMYHHUKAIIMK BO BCCX CC};)Can JKU3HH, dKTUBHO Y4aCTBOBAaTb B AHAJIOTC
WM JTUCKYCCHUU TI0 CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXKACHHUA OTHOCHUTCIBHO BBbIIIOJHCHUA HpeﬂnaraeMoi/’I 3aaa4yd, Y4YUTbIBAaTb HHTCPCChI U
COTJIaCOBAHHOCTD MO3UILUHI APYIMX YYACTHUKOB JMAJIOTa WIN JUCKYCCHH);

pacrno3HaBaTh HEBEepOATBHBIC CpeJCTBA OOIICHHS, MOHWMATh 3HAYCHUE COIUATBHBIX
3HAKOB, NPCANOCBIJIOK BO3SHUKHOBCHUA KOH(bJ'II/IKTHBIX CHTyaHHfI, YMETh CMATYATDb KOH(bJ'II/IKTI)I u
BECTH IIEPETOBOPHI;

BJIAJICTG Pa3IMYHBIMU criocobaMu 06HI€HI/I${ u B3aI/IMOI[CI\/JICTBI/I$I, INOHUMAaTb HaMCPCHUA
IPYTUX JIFOJIeH, MPOSIBIATh YBAXUTEILHOE OTHOIIEHUE K COOECEIHUKY U B KOPPEKTHOU (opme
(GOopMyITUPOBAaTh CBOU BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIH30BAHUEM S3BIKOBBIX
CpeACTB.

2) COBMeCTHAasl 1eSAITEIbHOCTD:

[MOHMMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOThl Ipu
perieHur OMOJIOTHYECKOU MPoOIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh MTPUMEHEHHUS TPYIIIOBBIX
(hopM B3aMMOICHCTBHS MIPU PEIICHUH YICOHOM 3a/1a4u;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHUU C y4ETOM OOIIMX MHTEPECOB
BO3MOJKHOCTEH KaKIOTO YWiICHA KOJUICKTHBA;

MPUHAMATh [EJIA COBMECTHOH JESTEeIHHOCTH, OPraHW30BBIBATH W KOOPJMHHPOBATH
JCUCTBUSL MO €€ MOCTW)KCHHUIO: COCTAaBJISATH IUIAH JIEHCTBHH, pacHpelelsiTh POJIM C y4ETOM
MHEHHI y9aCTHUKOB, 00CYXKIaTh pe3yJIbTaThl COBMECTHOM paboThI;

OIICHUBATh Ka4eCTBO CBOCTO BKJIAJIAa U KAXKJOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yiabTar
0 pa3padOTaHHBIM KPUTEPHUSIM;

npeJylaraTh HOBBIC MPOCKTHI, OIEHUBATh HMJCH C TMO3WIMHA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh MMO3UTHBHOE CTPATETUYECKOE TIOBEJCHUE B Pa3lIMYHBIX CHUTYalUsAX,
MPOSIBJISITh TBOPYECTBO U BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

OgiajieHne YHHBEPCATbHBIMU PEryJSITHBHBIMH 1€HCTBUSMU:

1) camoopranu3amusi:

UCIIOJb30BaTh OWOJIOTHYECKUE 3HAHUS JUIS BBIABICHHS MPOOJEM M HMX pPCIICHUS B
KU3HCHHBIX M YYCOHBIX CUTYaIUSX;

BBIOMPATh Ha OCHOBE OMOJIOTHUECKUX 3HAHUU IIEJIEBBIC U CMBICIIOBBIC YCTAHOBKU B CBOHMX
JCUCTBUSAX W TIOCTYIKAX IO OTHOIIECHHIO K YKMBOHM MPHUPOJIE, CBOEMY 3JI0POBBIO M 3JI0POBBIO
OKPYXKArOIINX;

CaMOCTOSITEJILHO OCYIIECTBIISATh TO3HABATEIBHYIO JICITEIBHOCTD, BBISBIATH MPOOJIEMBI,
CTaBUTh W (OPMYJIUPOBATH COOCTBEHHBIC 3aJaud B 0OPa30BaTEIILHOW JCATEIBHOCTH U
KU3HCHHBIX CUTYaIUsIX;



CaMOCTOSITEJIBHO COCTaBJIATh IUIaH PELICHUs MpoOIeMBbl ¢ yIETOM MMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEIIOYTCHUIA;

JIaBaTh OLICHKY HOBBIM CUTYaLlUsM;

paciMpATh paMK1 y4eOHOTO IpeMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

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

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoOCTBOBATH (HOPMUPOBAHUIO M TIPOSIBIICHHUIO IIUPOKOM SPYIUIIMH B Pa3HBIX 00JacTIX
3HAHUN, OCTOSHHO NOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLICHWBATh
COOTBETCTBHUE PE3YJIBTATOB LEIISAM;

BJIaJIETh HaBbIKAMU M03HABATEIbHON pe(eKCuu KaKk OCO3HAHUS COBEpIIAEMbIX JEHCTBUN
Y MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIb30BaTh NMPUEMBI pedIeKCun
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHMUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 110 UX CHU)KEHUIO;

MIPUHAMATh MOTUBBI M apTYMEHTBI IPYrUX MPU aHAJIU3€ PE3YNIbTATOB ACSITEIBHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, MTOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYrUX HA OMIMOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULMH APYrOro 4eJIOBEKa.

INPEIMETHBIE PE3YJIBTATbBI

[IpeameTHBIe pe3ynbTaThl ocBoeHMs mporpaMmbl COO mo Ouosioruu Ha 6a30BOM YpOBHE
BKJIIOYAOT creruduueckue Ui yueOHoro npeamera «buosorus» HaydHble 3HaHHS, YMEHUS U
crocoObl JeMCTBUH IO OCBOCHMIO, HHTEpHpETallMd W HpeoOpa3oBaHUIO 3HAHWM, BUIbI
JEATeNbHOCTH 0 IMOJyYEHUI0 HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHUN B Pa3IMYHBIX y4eOHBIX
CUTyallUsiX, a TaKK€ B pEAIbHBIX JKU3HEHHBIX CHUTYallUsAX, CBA3aHHbIX C Ouosorueil. B
IIporpamMme IpeJMeTHbIE PEe3yJbTaThl IPEACTABICHbI 110 roJlaM 00yUeHMSL.

IIpenmertHble pe3ynabTaThl OcBOeHMsI ydyeOHoro mnpenmera «buosorus» 6 10 knacce
JOJIKHBI OTPAXKaTh:

Cc(OPMHUPOBAHHOCTh 3HAHMM O MECT€ U POJIM OUOJOIMM B CHUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHbIX HAayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa U
Hay4HOI'0 MHUPOBO33PEHHUS, O BKJIA/le POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YEJIOBEKA ISl PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJEp’KaHHE OMOJIOTMYECKMX TEPMHHOB M MOHATHUIL: KU3HB, KJIETKA,
opraHusM, Merabonu3M (0OMEH BEIeCTB M  MpEBpalleHue DSHEPruu), TIoMeocTa3s
(camoperynsmus), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CaMOBOCIPOM3BEICHUE
(penpoaykuus), HACIEACTBEHHOCTh, I3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE u3jaraTb OHOJIOTMYECKHE TEeOopuu (KJIEeTOYHas, XPOMOCOMHas, MyTallMOHHas,
LEHTpaJIbHas J0TMa MOJIEKYyIspHOW Ouosorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BaBuioBa) u yuerus (0 eHTpax MHOrooOpas3usi 1 MpOMCXOXKACHUS KyIbTypHBIX pacTtenuit H. 1.
BaBuiosa), onpeaesnsTh rpaHUIbl X IPUMEHUMOCTH K )KUBBIM CHCTEMaM;



YMEHHE BIQJICTh METOJAMH HAyYHOTO IMO3HAHUS B OMOJIOTHU: HAONIOJECHUE W OIHMCAHUC
KUBBIX CHCTEM, IIPOLIECCOB W SIBJICHWN, OpraHMW3alisi U MPOBEACHUE OUOJIOTHUYECKOTO
OKCIIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH MEXKIY HCCIEIyEeMbIMU
BEITMYMHAMH, OOBSICHCHHE IIOJIyYEHHBIX pPE3y/IbTaTOB, HCIOJIH30BAHHBIX HAyYHBIX TOHSATHUH,
TEOPHIA U 3aKOHOB, YMCHHE JICJIATh BBIBOJIBI HA OCHOBAHUU TIOJYICHHBIX PE3YJIbTATOB;

YMEHHE BBIJICISITh CYIICCTBCHHBIC MPHU3HAKKA BHPYCOB, KIIETOK MPOKAPUOT M IYKAPHOT,
OJTHOKJICTOYHBIX M1 MHOTOKJICTOYHBIX OPTaHU3MOB, 0COOCHHOCTH IPOIECCOB: 0OMEHa BEIIECTB U
MPEBPAIEHUS] SHEPTUU B KJIETKE, (POTOCHHTE3a, TUIACTUYECKOTO M IHEPreTHYECKOro O0OMEHa,
XEMOCHHTE3a, MUTO3a, MEW03a, OIJIOJOTBOPCHHS, Pa3MHOXKCHHUS, WHAUBUIYAILHOTO PA3BUTHS
opranu3ma (OHTOTEHE3);

YMEHHE TPUMCHSTH MOJTYYCHHBIC 3HAHUS I OOBSICHEHUS OMOJIOTHYECKUX TIPOIIECCOB H
SIBJICHUH, JJIs1 IPUHSTHS MPAKTUICCKUX PEIICHUH B TIOBCETHEBHOM KU3HHU C IEJIBI0 00eCTICUeHUs
0€30MMacCHOCTH CBOErO 3JIOPOBBS M 370POBbSI OKPYXKAIOMIMX JIFOJCH, COOMIOACHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKpPYKAMOMIEH MNPUPOIHON Cpele, TMOHWMaHHE HEOOXOIUMOCTH
WCIOJIb30BAHUS JIOCTHKCHUN COBPEMEHHON OHMOJIOTHMH W OMOTEXHOJOTHH JIS PAalMOHAILHOTO
MIPUPO/IOTIOJIE30BAHNS;

YMEHHE pelIaTh »JJIeMEHTApHbIE TEHETHYEeCKHE 3a/Jadl Ha MOHO- W JIUTHOPHIHOE
CKpeIIMBaHKE, CIETUICHHOE HACJICJOBAaHUE, COCTABIISITh CXEMBbI MOHOTHOPHUIHOTO CKPEIIUBAHUS
JUTS TIpEJICKa3aHus HACIeA0BAHUS TPU3HAKOB Y OPraHW3MOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTHUecKue paboThl, cOOMI0aTh MpaBuUiia MpU
paboTe ¢ yueOHBIM U JJabOPATOPHBIM 00OPYIOBAHHUEM;

YMEHHME KPUTHUYECKHU OIICHWBATh U HWHTEPNPETHPOBaTh HMHMOPMALNIO OHOJIOTHUYECKOTO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX HUCTOYHUKOB (CpeicTBa
MaccoBOM MH(pOpMAIMK, HAyYHO-TIOMYJSPHbIE MaTepHalibl), STUYECKUE ACIIEKThl COBPEMEHHBIX
UCCIeI0OBaHUM B OMOJIOTHH, MeIULIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NUCHbMEHHBIE U YCTHBIE COOOIIeHHs, 00001mas
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, TIPaMOTHO HCHOJIb30BaTh
MOHSATUWHBIN anmapat OHOJIOTHH.

[IpenmerHbie pe3ynbTaThl OCBOeHMsI ydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

cOpMUPOBAHHOCTh 3HAHUI O MECT€ U POJM OUOJIOTMM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosnoruu, PyHKIIMOHAIBHON rPAaMOTHOCTH YeNIOBEeKa JIJIs pelleHus )KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKPBIBATh COAEPKaHNE OMOJOTUYECKHX TEPMHUHOB U MOHATUINA: BUJI, TIOMYISIHS,
reHo(oHJ, SBOMNIONMS, [IBUXKYIIHE CUIbl ((aKTOpbI) SBOJIOIHMH, MPHUCIOCOOICHHOCTh
OpraHW3MOB, BHJ000pa3OBaHHE, JSKOJOTHYECKHE (aKTOpPbI, HKOCHCTEMa, MPOJAYIIEHTHI,
KOHCYMEHTBI, pEAYIICHTHI, [IeMH MUTaHUs, SKOJOTHUecKas mupamMuaa, OuoreoreHos, ouocdepa;

yMEHHME Wu3j1araTh Ouosoruueckue teopuu (dBomtounoHHass Tteopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPHs SBOJIIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobIiieBoro cxoactsa K. M.
bapa, depenoBanus riaBHBIX HampaBieHuid u myTeil sBomtonnu A. H. CeBeprioBa, ydeHus o
ouoctepe B. U. BepHaackoro), onpenensiTh TpaHULlbl KX TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BIa/IeTh METOJaMH HAay4yHOTO TMO3HAHUS B OMOJOTHU: HAONIONEHUE W OIMKCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SIBICHUN, OpraHU3allds ¥ TPOBEIACHHE OHOJOTHYECKOTO



OKCTIIEPUMEHTA, BBIIBI)KCHUE THUIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXIY HCCIEAYeMbIMU
BEIMYMHAMH, OOBSCHEHHE TOIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJBb30BAHHBIX HAYYHBIX ITOHSITHI,
TEOPHil U 3aKOHOB, YMEHHE JIeIaTh BBIBO/Ibl HA OCHOBAHUU TOTY4YE€HHBIX PE3YJIbTaTOB;

YMEHUE BBLICIATH CYIIECTBEHHBIE TPU3HAKH CTPOCHUS OMOJOTMYECKHX 0OBEKTOB: BUIOB,
MOTMYJISIUI, TPOAYIEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOTCOIEHO30B M JKOCHCTEM,
O0COOEGHHOCTH  TPOLECCOB:  HACIEACTBEHHOW  HM3MEHUYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHUJI000pa30BaHusl, MPUCTIOCOOIIEHHOCTH OPraHU3MOB, JCWCTBUS IKOJOTMYECKHX (PaKTOPOB Ha
OpraHu3MBl, IIEPEHOCA BEIIECTB U IMOTOKA SHEPTHU B HKOCHCTEMAaX, aHTPOIIOTEHHBIX H3MEHEHUH
B DKOCHUCTEMax CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB W OWOTCOXMMHUYECKHX IMKIOB B
ouocdepe;

yYMEHHUE TPUMEHSTH TOJTydYeHHBIC 3HAHUS Il OOBSICHEHUS! OMOJIOTMYECKHX MPOIIECCOB U
SIBIICHUH, /ISl IPUHATHS IPAKTHYECKUX PEHICHUH B MOBCETHEBHON )KU3HHU C IIETBI0 00ECTICUCHNUS
0€30IMaCHOCTH CBOETO 3JI0POBbS W 3/I0POBBSl OKPYKAIOMIMX JIIOJICH, COONIONCHHUS HOPM
TPaMOTHOTO TIOBEJICHHSI B OKPYKAIOLIEH NPUPOJHON cpene, TMOHMMaHWE HEOOXOIUMOCTH
WCTIOJIb30BAHUS JOCTIKEHUH COBPEMEHHOM onostorumn JUTSt panroHaIBLHOTO
MIPUPOIOTIONTE30BAHHUS;

YMEHHE pelIaTh dIIEMEHTApHbIE OHOJIOTHUECKHE 3a/Iaud, COCTABJISATH CXEMBI IMEpeHoca
BEIIECTB M SHEPTUU B IKOocHcTeMax (L[EMH MUTaHuUs);

YMEHHE BBINOJHATH JIaDOpaTOpHbIE U MpaKTUUYeCKHe padoThl, cOOMIOIaTh MpaBUIia MPU
paboTe ¢ yueOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHME KPUTHYECKH OIICHWBATh U HWHTEPIPETHUPOBaTh HH(OpPMALHIO OHOJIOTHYECKOrO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX HUCTOYHUKOB (CpeicTBa
MaccoBOW HMH(pOpPMAIMK, HAYYHO-TIOMYJSPHbIE MaTepuaibl), paccMaTpUBaTh TJIOO0ATBHBIC
9KOJIOTUYECKHUE TTPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH TI0 OTHOIIICHUIO K HUM COOCTBEHHYIO
MO3ULIHUIO;

YMEHHME CO3/1aBaThb COOCTBEHHbIE NUCHbMEHHBIE U YCTHBIE COOOIIeHHs, 00001as
OMOJIOTMYECKYI0O HMH(QOPMAIUI0O M3 HECKOJbKMX HCTOYHHMKOB, TIPaMOTHO HCIOJIb30BaTh
MOHSATUWHBIN anmapat OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOMOTILE Kt Hayka 0 05 https://m.edsoo.ru/7f41c292
bu6moreka [IOK
2 K 1
WBBIC CUCTEMBI U HX OpraHU3aIs 0 0 https.//m.eds00.ru/7f41c292
bu6moreka [IOK
X i 1
3 WMUYECKUH COCTAaB U CTPOCHUE KIIETKU 8 0 htts.//m.eds00.ru/7f41c292
bu6mmoreka [IOK
4 JKu3HenesTenbHOCTh KIIETKU 6 0 0 https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 0 1 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 3 0 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 1 0 bu6mmoreka [JOK
OMOTEXHOJIOI MU https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
8 P 1 0 0
CACPBHOC BpeMA https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 1 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 1
BOFOIHOHHAS CHOTOTHA | 0 https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1 1
3 Oprani3Mbl i OKpykalolas cpea ° https://m.edsoo.ru/7f41cc74
bub OK
4 CooOriecTBa ¥ SKOJIOTHUSCKHAE CUCTEMBI 9 0 0 htI/tIszI:jI/(r)rT\.eeI:si.ru 7f41cc74
bu6mmoreka [IOK
5 P 2 1 0
S3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
- 34 2 2.5

I[TPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTpOHHbIe HH(poBbIe
Ne i/t Tema YpoKka Beero KOHTpoJu,H],]e HpaKanecxne OﬁpaSOBaTeJII)HI)Ie
padoTsbI padoThI pecypcebl
bubmmoreka [{OK
1 buosorus B cucremMe HayK 1 0 0 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
5 [IpakTnueckas padora Ne 1 1 0 05 bubnuoreka [JOK
«Mcnonp30BaHKe Pa3IUYHBIX METOJIOB MPH https://m.edso0.ru/863e6122
M3y4EHUN OMOJIOTHIECKUX 0OHEKTOBY
3 buonoruueckue cuctemsl, MPOLECCHl U UX 1 0 0 bu6mmoreka [IOK
U3y4eHHE https://m.edso0.ru/863e6564
4 XUMHYECKHUH cOCTaB KIETKU. Boma n 1 0 0 bu6mmoreka [IOK
MUHEPAIbHbIE COJIH https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 benku. CocTtaB u cTpoeHHEe OSIKOB 1 0 0 https://m.eds00.ru/863e6b72
depMeHThl — OUOJIOTHYECKHE
karanu3atopsl. Jlaboparopnas padota Ne 1
6 «3yyeHne KaTamuTH4YeCKONH aKTUBHOCTH 1 0 0.5 Bubmiorexa LIOK
https://m.edsoo.ru/863e6b72
(bepMeHTOB (Ha MpuUMepe aMuiIa3bl WK
KaTaJias3bl)»
bu6mmoreka [JOK
! Yraeeozet. Jrie L 0 0 https://m.edso0.ru/863e6870
8 Hyxneunnossie kucnotsel. AT® 1 0 0 bubnmorexa HOK

https://m.edso0.ru/863e6d5c¢c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

I/ICTOpI/IH 1 MCTOABI U3YUCHUS KIICTKH.

bubmuoreka [JOK

9 0
Knerounas Teopus https://m.edso0.ru/863e6e88
10 Knerka kak 1ie10CTHas )KHBas cCUCTEMA 0
CrpoeHnune 3yKapuoTUYECKON KIIETKH.
JCIa600;)aTopH251 cf)a6zzaeN9 % ((I/I?;y;IeHI/Ie BuGmiorexa LIOK
TPOCHHUS KJICTOK PACTEHHI, )KUBOTHBIX
11 - I;I 608 1 g;IKTe HI;I o MHK 0 CKOIIOM ;{a 0.5 https://m.eds00.ru/863e6ff0
p P a P https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpErapaTax u ux
OTIHCAHHEY
bu6moreka [IOK
12
ObMeH BEMECTB Wil META00MH3M 0 https://m.edsoo.ru/863e766¢
bu6moreka [IOK
1 0} . X
3 OTOCHITTES. ACMOCHITES 0 https://m.edsoo.ru/863e7c98
. bu6mmoreka [IOK
14 duepreTiicckuii 0omen 0 https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KISTKU. [{enenue
. Ignelflxg. Mngozéﬂa6opaToszZﬂ pabota Ne . BuGmorexa [OK
«HaOmogeHrne MuTO3a B KIIeTKax :
g https://m.edsoo.ru/863e7dc4
KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHKpOIIpenapaTax»
16 buocunTes 6enka. Peakuus MmaTpuaHOTO 0 bu6mmoreka [JOK
CHHTE3a https://m.edsoo.ru/863e796e
bubnuoreka [JOK
17 T —0 0 0
PACIBIT HOCHHTES belka https://m.edsoo.ru/863e796e
18 Hexnerounsle (hopMbl )KU3HU — BUPYCHI 0 bubnnorexa HOK
P 24 https://m.edso0.ru/863e7540
bu6mmoreka [JOK
19 @DopMBl pa3MHOKEHHUS OPraHU3MOB 0

https://m.edso0.ru/863e81b6



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6

https://m.edso0.ru/863e831e

bubmuoreka [JOK

20 Meiios 0 https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U Pa3BUTHE MOJIOBBIX KIETOK.

21 OmnonotBopenue. JlabopaTopHas pabora 05 bubnuorexa [JOK
Ne 4 «3yueHne cTpoeHHs OJIOBBIX ' https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX MUKPOIIpENapaTax»

22 NuuBuayanbHOE pa3BUTHE OPraHU3MOB 0 brbmorexa IOK

https://m.edso0.ru/863e8436

23 I'eneTnka — Hayka 0 HaCJIEeICTBEHHOCTH U 0 bubnuoreka [JOK
M3MEHYHUBOCTH https://m.edso0.ru/863e862
3aKOHOMEPHOCTH HaCJICOBAHMS

24 HpI/ISHaKO]f. MOHOFI/I6pI/IleHOC 0 bubamorexa LIOK

https://m.edso0.ru/863e8878
CKpEIIUBaHNE
JlurnOpugHOE CKpeInBaHue. 3aKOH bu6mmoreka [IOK

25 0
HE3aBUCHUMOI'0 HACJIeIOBAHUS IIPU3HAKOB https://m.eds00.ru/863e89a4
CueruieHHOe HACIeI0BaHKUE MPU3HAKOB.

JlaGopaTtopnas pabora Ne 5 «3ydueHue
26 pe3yn11))TaTI;B MopHorI/I6pHI[Horo IZq 0.5 bubmmorexa LIOK
https://m.edso0.ru/863e8c60
JUTHOPUTHOTO CKPEIIUBAHUS Y IPO30(HUIIBI
Ha FOTOBBIX MHUKPOTIpEIapaTax»

97 I'enetuka noma. HacnemoBanve mpu3HaKoB, 0 bu6mmoreka [JOK
CLIETUJICEHHBIX C TTOJIOM https://m.edso0.ru/863e8c60
H3menunBocTh. HenaciaeacTBeHHas
M3MEeHUYUBOCTb. JlabopaTopHas pva60Ta No BuGmmorexa [OK

28 6. Uzydyenne MmoauduKaimoHHON 0.5

HU3MCHYUBOCTHU, ITOCTPOCHUC
BapUallTMOHHOTO pAda U BapHaHHOHHOﬁ

https://m.edso0.ru/863e8efe



https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

KpHUBOW»

HacnenctBeHHast H3MEHUYHUBOCTD.

29 Jlaboparopuas padoTta Ne 7. «AHanu3 1 05 bubnuorexa [JOK
MyTanui y qpo30(QuIibl Ha FOTOBBIX ' https://m.edsoo.ru/863e8efe
MHUKpOTIperiapaTax»
bu6mmoreka [{OK
r 1
30 cHeTHi deroBera 0 https://m.edso0.ru/863e8d78
KonTpombHas pabora no teme:
31 «HacnencTBeHHOCTh U UI3MEHYUBOCTh 1 0
OPTaHU3MOB»
bu6moreka [IOK
2 1
3 Cenexuis kak HayKa  1poLece 0 https://m.edsoo0.ru/863e9214
33 MeTobl 1 TOCTHXKEHUS CETICKITUT 1 0 bu6moreka [IOK
pacTeHui 1 )KMUBOTHBIX https://m.edsoo.ru/863e9214
bub OK
34 buoTtexHonorus Kak oTpacib MPOU3BOICTBA 1 0 h '[I/tIszI:jI/(r)I:iﬁsg).ru 186369336
OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne i/t Tema YpoKka KOHTpoJu,H],]e HpaKanecxne OﬁpaSOBaTeJII)HI)Ie
Beero padoTsI padoThbI pecypchl
N bubnuorexa [JOK
1 IBOIIOLIHS 1 MCTOLbI €8 H3yHeHI 1 0 0 https://m.edsoo.ru/863ea20e
9 WcTopus pa3BuTus npeacTaBieHuit o0 1 0 0 bubnuorexa [JOK
9BOJTIOIHH https://m.edso0.ru/863e9570
bu6moreka [IOK
3 Mumkposeommors 1 0 0 https://m.edsoo.ru/863e9cle
[Tomymsius Kak JIeMEeHTapHas eIuHUIA
4 BH/Ia U ABOJtonnuU. JlabopaTopHas pabora 1 0 05 bubmuorexa [JOK
Ne 1 «CpaBHEHHE BHJIOB I10 https://m.edsoo.ru/863e99c6
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBKyImue cuitbl (3JIeMEHTapHBIC 1 0 0 bubmuorexa [JOK
(baKTOpHI) SBOIONUN https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOp 1 €10 GOPMBI 1 0 0 https://m.eds0o.ru/863e9ed0
Pe3ynbratel sBosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas padoTa 1 0 05 bubnnoreka [JOK
Ne 2 «Onucanue nprcrocoOICHHOCTH https://m.edsoo.ru/863e9fde
Oopranu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepa»
8 HanpasiieHus u myTH MaKpO3BOJIIOLIMH 1 0 0 Bubnmorexa IOK
https://m.edso0.ru/863e9cle
9 HeoOGpatumocTs 3BoIIOLINN 1 0 0 bubnuorexa [IOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

https://m.eds00.ru/863e9cle

Hcropus xu3Hu Ha 3emiie U METObI €€ bubmuoreka [IOK
10 0
U3y4YCHUS https://m.edsoo0.ru/863e9cle
11 ['MnoTe3bl NPOUCXOXKACHUS KU3HU HA 0 bubnuorexa [JOK
3emie https://m.edso0.ru/863ea5a6
12 Pa3BuTHe )xu3HM Ha 3emIie 1o 3paM U 0 bubnnorexa [JOK
nepuoam https://m.edsoo.ru/863eabbe
OCHOBHBI€ ATaIbI 3BOJTIOIUU
ACTUTEIHHOTO M JKUBOTHOTO MHPA.
13 pHpaKTquCKaﬂ pabota Ne 1 «I/ISyI:IeHI/Ie 0.5 bubmmorexa LIOK
g https://m.edsoo.ru/863ea8bc
HCKOTIAeMBIX OCTAaTKOB PACTCHHM U
JKUBOTHBIX B KOJUICKITHSIX)
14 CoBpeMeHHas cucTemMa OpraHu4ecKoro 0 bubmuorexa [JOK
MHpa https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3) 0 https://m.eds00.ru/863eac2c
16 JBwxymue cuitbl (hakTops) 0 bubmuorexa [JOK
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIHU DBOJIOLNA YEJIOBEKA 0 bubmorexa [JOK
https://m.edsoo.ru/863ead44
18 YenoBeyeckue packl U MIPUPOIHBIC 0 bubnnoreka [JOK
aJlanTally YeJI0BEKa https://m.edso0.ru/863eaeca2
KonTponsHas pabota no teme:
19 «BO3HMKHOBEHHE U Pa3BUTHE KU3HHU HA 0
3emie»
20 DKoJIorus Kak HayKa 0
21 Cpenbl 0OuTaHUS U SKOJIOTHUYECKUE 0 bubnunoreka [JOK

(baxTopsl

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



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

Abunotnueckue dakropsl. JlaboparopHas
pabota Ne 3. «Mopdonornyeckue
0COOEHHOCTH PAaCTEHUI U3 Pa3HBIX MECT

bubmmoreka [{OK

22 obOutanus». JlaboparopHas padota Ne 4, 05 https://m.edsoo.ru/863eb10e
«BnusiHEE cBETa HA POCT M pa3BUTHE
YEpPEHKOB KOJIEyCa»
bubmmoreka [{OK
23 broTHECKIE (AKTOPEL 0 https://m.edso0.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKHI
24 nonyssinud. [IpakTudeckas padora Ne 2 05
«IToICYET IIOTHOCTH MOMYJIALMI pa3HbIX
BHJIOB PaCTEHHID»
25 CooOriecTBa OpraHu3MOB — OHOIIEHO3 0 ﬁ;gﬁ?’:\;ﬁiiﬂﬁm 63eb46a
bu6mmoreka [IOK
26 DKOJIOTHYECKHE CUCTEMBI (3KOCHCTEMBI) 0 httos://m.edsoo.ru/863eb46a
21| xomomucesue pmsnan: Caotirs o BubmoremloK
sxocucTem, CyKiecens https://m.edsoo.ru/863eb5fa
28 [IpupoaHbIE YIKOCUCTEMBI 0
29 AHTPOTIOT€HHBIE YKOCUCTEMBI 0
30 buocdepa — rimobdanpHas s3kocucTeMa 0 bubnnoreka [JOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 0 bubnuoreka [IOK
ouocdepsr https://m.edsoo.ru/863ebd16
32 YenoseuecTBo B OHochepe 3emiu 0
33 KonTtponrHast padota «CooOriectBa 1 0

OKOJIOTHYCCKHE CUCTCMBD)



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

34

CocyuiecTBoBaHH€E IPUPOABI U
4eJI0BEYECTBA

bu6mmoreka [IOK
https://m.edso0.ru/863ebale

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34

2.5



https://m.edsoo.ru/863eba1e




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus, 11 kracc/ [Naceunuk B.B., Kamenckuit A.A., Pyorios A.M. u apyrue /Tlox pen.
[Taceunuka B.B., AkimonepHoe oouiectBo «M3aarensctBo «IIpocBenienue»

buonorwus, 10 knacc/ IMaceunuk B.B., Kamenckuit A.A., Pyomo A.M. u npyrue /Tlox pe.
[Taceunuka B.B., AkinonepHoe o0uiectBo «M3narensctBo «lIpocBenieHne»

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

1.A.}O.Nonnesa. A.B.Topranos. buonorus B cxemax u tabmumax 9KCMO Mockga. 2012 r
2.I'. N. Jlepuep. buonorus. [omusiii cipaBounuk 11 moarotoBku K E I 9. M. Actpens 2012
r

3.T'oroBumcs k EI'D. O6mas 6uonorus M lpoga 2012 r

4.EI'D 2012 r. buonorust. M. Actpens 2012r

5.EI'D. O6mas 6uonorusi. KourpoasHele uamMeputensHeie Marepuansl M Ipocsemenne 2012 ¢

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.shio.info

http://www.darwin.museum.ru
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