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IHHOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
NOIX0A0B K (opMupoBaHHIO cojepkaHus ydeOHoro mnpenmera «buonorus» cocraBuim:
koHHenrtyanbHble nosioxkeHnss @PI'OC COO o B3auMOOOYCIOBIEHHOCTH IENEH, COJepKaHMUS,
pe3ysIbTaToB OOyUeHUsST U TPEOOBAHMI K YPOBHIO IOJTOTOBKH BBIITYCKHUKOB, IOJIOXEHHS 00
Oo0MmMX HEesIX W MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero oopaszoBanus B Poccuiickoit denepanmm, a TakkKe MOJIOKESHUS O CHeIH(pUKe OHOJIOTHH,
e 3HaYCHWU B TO3HAHWU >KUBOW MPHUPOIBI M OOECIIEYCHUH CYIIECTBOBAHUS YEJIOBEYECKOTO
oOmiectBa. CoriiacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEICIICHBl OCHOBHBIE (DYHKIUHU MPOTPaMMBI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Omosioruu naét mpencTaBlIeHue o 1EesIX, 00 00IIel cTparerun ooydeHus,
BOCIIMUTAHUS M Pa3BUTHsI OOy4aromuXcs cpencTBamMu ydeOHoro mpeamera «buomorusy,
ompenenseT 00sA3aTeNbHOE MPEIMETHOE COJICpPKAHHUE, €r0 CTPYKTYPY, pacmpeelieHHe I10
paszgenaM M TeMaM, PEKOMEHIYeMYIO IMOCIIEeI0BaTeIbHOCTh M3y4YeHUsI ydeOHOTO Marepuaia c
YIETOM MEXIPEIMETHBIX M BHYTPUIIPESIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTeILHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIINXCA.

B mporpamMMe mo OHWOJIOTMM TaKKe YYHUTHIBAIOTCS TPEOOBAHHS K IUIAHUPYSMBIM
JUYHOCTHBIM, METANpEeAMETHBIM M IPEJAMETHBIM pe3yibTaTaM oOydeHHS B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCS O
OCBOEHHIO COJICPKaHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Oumosornm (10—11 xmaccel, 6a30BBIii YPOBEHb) pEaIM30BaH IMPUHIIUII
MIPEEeMCTBEHHOCTH B H3y4YeHHHM Ouosoruu, Omaromapss 4eMmy B HeW MpocMaTpuBaeTCs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JHYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KHM3HU U OEpeKHbIM OTHOILIEHHWEM K OKpyKarouei
npupoaHoit cpezne. llosTomy Hapsay ¢ u3ydeHHeM OOILIEOMONIOTMYECKUX TEOpHUH, a TakKkKe
3HAHUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINUX B HUX
MPOLIECCOB B MPOrpaMMe IO OHMOJOTMH YJEIIeHO BHHUMAaHUE HCIOJb30BAHUIO MOJIy4E€HHBIX
3HAHWUN B IOBCETHEBHOM XKU3HU AJISl PEILICHUs NMPUKIAIHBIX 3a/1a4, B TOM YHCIe: TPO(UIaKTUKN
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YelIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUS HKOJIOTUYECKH 1I€TIeCO00pa3HOTO MOBEACHHS B OKpYXKarollel MpUpOJHOI cpele,
aHallM3a BIMSHUS XO3AWCTBEHHOM [EATEIBHOCTH 4YeJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJAHON HAMpPaBJIEHHOCTH Y4eOHOTO
npeaMera «buoNOrus» MPOAUKTOBAHO HEOOXOIUMOCTBIO 00€CIeYeHHs YCIOBUM ISl pEIICHHUS
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHe y OOYYarOIIUXCS CHOCOOHOCTH aJalTUPOBATHCS K H3MEHEHHSM JHUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buosioruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUs 3aHUMaeT BaxkHoe Mmecto. OHa
obecrieunBaeT (GopMupoBaHHE y OOy4alOUIUXCsA NPEACTABICHUNH O HAYyYHOW KapTUHE MHpAa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMYUTENbHBIX PU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLUHU, CO3MAET YCIOBHUS Ui TO3HAHUS 3aKOHOB JKHUBOHM TMPHPOJBI,
(dbopmupoBanus (PYHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3/I0pOBOro u OezomacHoro oOpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIIEHUS K )KHBOU MIPHUPOJIE U YETIOBEKY.

Bonpimoe 3HaueHue OHWONOTHSI UMEET TaKXkKe JJs pPEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 33Ja4u CpeHEero oouero oopa3oBaHus, couuanuzanuu odydaromuxcs. M3ydenne



ouosorun oOecrieynBaeT yCIIOBUS ISt (dbopmupoBaHus MHTEIJUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYIBTYpPBI, CIOCOOCTBYET
MHTETpalul OUOJIOTUYECKUX 3HAHUN C MPEACTABICHUSAMH W3 JAPYTUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHH U Teorpaduu. HazBanHbIe TIOJI0KEHHUS O MpeIHa3HAYCHUH YIeOHOTO
npenmera «buonorus» cocTaBWIM OCHOBY Ul ONPENENIEHUS IMOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHUIO €TO COJAEPKAHUS, IPEJICTABICHHOIO B IIpOrpaMMe 10 OMOJIOTHH.

OT10op coneprxkanust yueOHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIEH C
MO3ULUH KyJIBTYpOCOOOPa3HOIO MOAX0/1a, B COOTBETCTBUM C KOTOPHIM OOYydYaroUIuecs AOJKHbBI
OCBOUTH 3HAHHS M YMEHHS, 3HAUYUMBbIC i1 (popMUpOBaHUS OOMIEH KyIbTYpHI, OTPEACISIONINE
aJIeKBaTHOE TIOBEJCHHE YEJIOBEKa B OKpPYKAIOUIeH NPUPOJHON cpene, BOCTpeOOBAHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHUECKOU aesTenbHOCcTH. Oco00e MECTO B ITOM cHUcTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJEP)KAHUS, KOTOpbIE CIyKaT OCHOBOM i  (QOpMHUpOBaHUs
MPEJICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTALMIX JIUYHOCTH, CHOCOOCTBYIONINX I'YMaHU3allUK OMOJIOrMYECKOro 00pa3oBaHMsL.

CrpykTypupoBaHUE coOJiepKaHUsl y4eOHOro Marepuaiga B IporpamMmme Mo OuoJIoTHuu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS] 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSIX
KUBOW TIPUPOJBI, O €€ YpPOBHEBOM OpraHM3alMi W SBOJIONMHM. B cOOTBETCTBMM C 3TUM B
CTpYKType yueOHOTro npeamera «buoiorus» BBIIENEHBI CIENYIOIINE COJIepKaTelbHble JTUHUU:
«buonorus kak Hayka. MeTo/pl HaydHOTO NO3HaHUs», «KieTka kak Ouosiorndyeckas CUCTEMa,
«Opranusm Kak OuoJsiornyeckas cuctema», «CucreMa U MHOrooOpa3ue OpraHMyecKoro Mupay,
«IBOJIIOIUS JKUBOW MTPUPOIBDY, « IKOCUCTEMBI U MTPUCYILNE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus ydeOHOro mnpeamera «buonorus» Ha 06a30BOM YpOBHE — OBJAJCHHE
oOy4aromUMHUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMd >HBBIX CHCTEM
pa3sHOro paHra U NpUOOpPETEeHNEe YMEHHH MCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JEHCTBUH B
OTHOILIEHUH OOBEKTOB >KMBOM MPUPO/IbI U PEILIEHUs Pa3IMUHBIX KU3HEHHBIX MPOOIIEM.

JlocTiwkeHne Lenu u3ydeHust ydeOHoro mnpeamera «buonorus» Ha 06a30BOM ypOBHE
o0ecreunBaeTcsl peIeHUEM CIeAYIOUX 3a1ay:

OCBOEHHME OOYYalOIIMMHUCA CUCTEMbl 3HAaHUH O OUOJOTHMYECKUX TEOpUsiX, YUCHMSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBWiaX, CIYXKaIlUX OCHOBOW I (OPMHUPOBAHUS
IIPEICTABICHUM O ECTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaX Hay4HOro IO3HAHMI,
CTPOCHUH, MHOIoOOpasMM U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOI'O YPOBHS OpraHu3aluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIEIOBAHUAX B OMOJIOTUY;

¢dopmupoBaHue y oOy4arolUXCs I[MO3HABATENbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
crocoOHOCTEH B Mpoliecce aHalu3a JaHHbBIX O MyTAX Pa3BUTHUs B OMOJOIMM HayYHBIX B3IJIS/I0B,
U U MIOAXO0I0B K U3YYEHHIO )KMBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Yy oOOydaroumuxcsi oOmeld KyabTypbl, (QYHKIMOHAJIBHOM I'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHUBAThH SIBICHHUS OKPYKAIOIIET0 MHpa KMBOM HMPUPOIbI HA
OCHOBAHMU 3HAHUH U OIBITA, OJYYEHHBIX PU U3Yy4EHUN OMOJIOTHH;

¢dopmupoBaHue y OOy4aroIUXCS YMEHHMH MIUIIOCTPUPOBATH 3HAUEHUE OMOJIOTMYECKHUX
3HAHUW B TPAKTUYECKOW JESATEIBbHOCTH YEJIOBEKA, PA3BUTUM COBPEMEHHBIX MEIMLMHCKHX
TEXHOJIOTUH U arpoOHOTEXHOJIOTHIA;

BOCIIMTaHUE YOESKJEHHOCTH B BO3MOXKHOCTH TO3HAaHHUS YEJIOBEKOM >KHMBOM INPHUPOJIHI,
HE00X0AMMOCTH OepeXHOT0 OTHOUIEHUS K Hel, COOII0IeHUS] STUYECKUX HOPM IIPU NMPOBEJCHUN
OMOJIOTUYECKUX UCCIIE0OBAHUM;

0CO3HAHME LEHHOCTH OMOJOTMYECKUX 3HAHUH Ul MOBBIIICHUS YPOBHS 3KOJOTMYECKOU
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



pUMEHEHHE TMPUOOPETEHHBIX 3HAHMN W YMEHUH B TOBCEJAHEBHOM JKM3HU JUIS OLECHKH
MOCIIE/ICTBUI CBOEH JEATENBHOCTH 1O OTHOMIIEHUIO K OKPYXKaIoLIeH cpenae, COOCTBEHHOMY
3I0pPOBBIO, 000CHOBAaHHE U COOIOICHNE Mep MPOPHIAKTUKH 32a00ICBaHHIA.

B cucreme cpennero obmiero obpasoBanust «buonorus», usydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS O0S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW obiactu
«EcTecTBeHHO-HAYYHBIC TTPEMETHI.

Jliis u3ydenus: OuoJsioruu Ha 0a30BOM YPOBHE CPEIHETO OOIero oOpa3oBaHUs OTBOIUTCS
68 gacos: B 10 kiracce — 34 yaca (1 gyac B Henenio), B 11 kimacce — 34 gaca (1 yac B Hezeno).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMH, TEXHUYECKUMHU M JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W mpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAy4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHYECKUX HAYK.

MeTo1bl T03HAHUS KUBOM MPHUPO/ bl (HAOII0EHNE, IKCIIEPUMEHT, ONIMCAHUE, U3MEPEHUE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHncTpaumnu:

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

Tabnuib! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPaKTH4YeCKUE PadOThI:

[IpakTnueckas padora Ne 1. «lcrnonp3oBaHue pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHust Ouonoruu. OTIHune KUBBIX
CUCTEM OT HEOPraHUYEeCKOW MPUPOIBI.

CpoiicTBa OwocucTeM U HX pa3HoOOpasue. YPOBHU OpraHu3alud OHOCHCTEM:
MOJIEKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIA,  OPraHU3MEHHBIM,  MOMYJISIIIUOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKH ), OMOC(EPHBIH.

JdemoHncTpaumnu:

Tabmuupl u cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHH OpraHU3allUd >KUBOU
MIPUPOJIBI».

Ob6opynoBanue: moaens Mosekyisl JJHK.

Tema 3. XuMHUYeCKHUil COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKM.  XUMHYECKHME  3JIEMEHTBhl:  MaKpOJJIEMEHTHI,
MHKpPO3JI€MEHThI. Boia 1 MuHepanbHbI€ BEILIECTBA.

@yHKIMK BOJbI M MHUHEpAJIbHBIX BeLIECTB B KieTke. lloanepkaHue oCMOTHYECKOTO
OanaHca.

benku. CoctaB u crpoenue 0ekoB. AMUHOKHUCIIOTH — MOHOMEpHI OekoB. HezameHnumsie
U 3aMEHHUMbIE aMHHOKUCIOTHL. AMHUHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIEpBUYHAs, BTOpUYHAs, TPETHYHAs W 4YETBEPTUYHAS CTPYKTypa). XUMUYECKUE
cBoiicTBa OenkoB. buonorundeckue GyHKIUU OEIKOB.

®epMeHThl — Ouonoruyeckue karanu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamuubl. Otiauuus  (EepMEHTOB  OT
HEOPraHMYECKUX KaTaln3aToOpOB.

VYraeBoJipl: MOHOCaXapuIsl (III0K03a, pubo3a U 1e30KCcuprub03a), Aucaxapusl (caxaposa,
JaKTo3a) W TMOJHcaxapuibl (Kpaxmall, TJIHKOTeH, IeIono3a). buomorndyeckue QyHKIUU
YTJIEBOJIOB.

Junuapl:  TpUrauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-ruapodoOHBIE
cBoiicTBa. buonornveckue ¢ynkuuu nunuaoB. CpaBHEHHE YTI€BOJOB, OEIKOB W JHUMHAOB KaK
HCTOYHUKOB PHEPIHH.



Hyxneunossie kucnorsl: JIHK n PHK. Hykieotuasl — MOHOMEDPBI HYKJIIEMHOBBIX KUCIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxumm PHK. Bugsr PHK. AT®: crpoenune u
byHKIMH.

[Muronorusa — Hayka o kiuerke. KileroyHas teopus — npumep B3aUMMOJEHCTBUS UICH U
(axTOB B HAYYHOM TO3HAHUH. METOIbI U3YYCHHS KIICTKH.

Knerka kak nenocrHas xuBas cucrema. OOLue Npu3Hakyu KIETOK: 3aMKHYTasi Hapy»Has
MemOpana, mosexynbl JJHK kak reneTrueckuii armapar, CucTeMa CHHTe3a Oenka.

Tumbl KIETOK: JyKapHOTHYECKass H mpokapuoTudeckas. (OCOOCHHOCTH CTpPOCHHS
MpoKapuoTHUecKkoi kiueTku. Kietounas crenka 6akrepuil. CTpoeHHE SYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTEIbHOM, )KUBOTHON U TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAsl CTEHKA, IIMKOKAJIUKC, UX (QYHKIHH.
[Inazmatuueckass memOpana, €€ cBoiictBa W (QyHkuuu. [luTomnmazmMa u e€ opraHougbl.
OnnomeMOpannblie opranouas! kietku: JIIC, anmapar ['onbaxku, mu3zocomsl. [loayaBTOHOMHBIE
OpraHoujipl KJIETKH: MHUTOXOHAPUH, IIacTUibl. llpomcxoxaeHne MHUTOXOHJAPUN M IIACTUI.
Bunel nnactua. HememOpanHble opraHOU/IbI KJIETKU: PUOOCOMBI, KIIETOUHBIN LIEHTp, LIEHTPHUOIIH,
PECHUYKH, KIyTUKH. DyHKIIUU OpraHOUA0B KIIETKU. BKitoueHus.

SAnpo — perynstopHslil nueHTp kietku. CTpoeHue aapa: sijaepHas 000J0uKa, KapuoIuia3ma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpancmopT BeliecTB B KIIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuxk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHYECKHMX OJIEMEHTOB B HEXHUBOM  IPUPOJIE»,
«PacrpeneneHne XUMUYECKUX IEMEHTOB B )KMBON MTPUPOAC».

Tabmuupel u cxemsl: «llepuoanyeckas Tabiuua XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunTes Oenka», «CTpoeHue MoJiekyisl Oenka», «CTpoeHue pepmeHTay,
«Hyxnennossie kucnotel. [JHK», «Ctpoenue momnekynsl AT®», «CTpoeHue 3yKapuoTHYECKOM
KIeTKkn», «CTpoeHHME XUBOTHOM KIETKM», «CTpOE€HHE pPACTUTENbHOM KIeTKW», «CTpoeHue
IIPOKApPUOTUYECKOH KIETKN», «CTpOCHHE Apa KIETKNY, «YTIIEBOIABD», «JIHIuIbD).

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpYHOBaHHE A HPOBEAEHUS HAOIIOAEHUM,
U3MEPEHUH, 3KCIIEPUMEHTOB, MHUKPOIIpENnapaTbl pacTUTEIbHbIX, KUBOTHBIX M OaKTE€pHAIbHBIX
KIIETOK.

JlaGopaTopHble H IpaKTUYecKue padoThbi:

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

JlaGopatopHass pabota No 2. «/3ydyeHue CTPOEHHUS KJIETOK pPACTEHUH, >KUBOTHBIX MU
OakTepuil o]l MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENapaTax U UX OIMUCAHUE.

Tema 4. 7Ku3HeaeATeJIbHOCTD KICTKH.

OOmeH BemiecTB, WM MeTa0ONM3M. ACCUMWISIMS (MJTaCTHUECKUH OOMEH) U
TUCCUMIIIALUSA (SHEpreTUYecKrii 00MeH) — JIB€ CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Poib
3aKOHOB COXPaHEHHMsI BELIECTB U SHEPTUH B IOHUMAHUU MeTa0oIM3Ma.

Tunbr oOMeHa BemiecTB: aBTOTpOo(HBIH U rereporpodHsiif. Ponb depMeHToB B 00MeHe
BEIIECTB U NPEBPALLEHNUH SJHEPTUU B KIIETKE.

®otocunTe3. CBeroBas u TemHOBass (a3bl ¢orocuHTe3a. Peaknuu ¢orocuHTE3A.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A [UIs KHU3HU Ha 3emiie. Bausaue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIIEHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.



XemocuHTe3. XeMOCHUHTE3UpPYIOLMe OaKTepuu. 3HAUCHHE XEMOCHHTE3a /IS KU3HU Ha
3emuie.

OHepreTuyecknii oOMEH B KJeTke. PacimieruieHue  BEmIeCTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTambl SHEpreTuueckoro oomMena. I'nmmkonus. bpoxenue u
ero Buabl. KuciopogHoe oOKucCI€HHME, WIM KJIETOYHOE JbIXxaHue. OKHUCIUTENIbHOE
dbochopummupoBanue. DPPEKTUBHOCT IHEPTETHICCKOTO OOMEHA.

Peakium wmarpuuHoro cuHTe3a. leHermueckas wuHpopmamms u JHK. Peammzanus
reHeTUYecKoi MHpopMaluu B KieTke. ['eHeTuueckuil koJ U €ro cBOMCTBAa. TpaHCKpUNLIUS —
matpuunblii cunte3 PHK. Tpancnauus — 6uocunres 6enka. Jranel TpaHciasiuuu. Koauposanue
aMHHOKHUCIIOT. Pons pubocoMm B OnocunTe3e Oernka.

Heknerounsie ¢opmbl ku3HM — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
NBanoBckuit). OcoOEHHOCTH CTPOEHHUS U JKU3HEHHOTO LMKIIa BUpycoB. baktepruodaru. bonesnun
pacTeHMi, )KUBOTHBIX U Y€JIOBEKa, BbI3bIBAEMbIE BUpycaMu. Bupyc uMMyHoepuIMTa YeIoBeKa

(BUY) - Bozoymutens CIIMJla. OOpaTHasi TpaHCKpHUIIIMSA, peBepTaa U HHTErpasa.
[TpodunakTrka pacnpoCTpaHEHHsS] BUPYCHBIX 3a00JI€BaHUM.
JdemoncTpaumnu:

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

Tabmuumpt w  cxembl: «Tunel  muranwmsy, «Metabomuzm»,  «MHUTOXOHIPHIY,
«QHepreTuuecknii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢byHKIIMOHUpOBaHHe reHa», «CuHre3 Oenka», «l'eHernueckuit  kom», «Bupycoe»,
«baktepuodarn», «Ctpoenume u ku3HeHHBIM 1wk Bupyca CIIHWa, Oaxrepuodaray,
«Pemmukarus JTHK».

Ob6GopynoBanue: moaenu-ammukanun «Yasoenune [IHK u tpanckpunmus», «buocunres
oenkay, «CTpoeHHE KIETKW», Moaelb cTpyKTypsl JJHK.

Tema 5. PazmHokeHHe M HHAUBUYAJbHOE Pa3BUTHE OPraHU3MOB.

Knerounsrii muKi, WM >KU3HEHHBIM 1HMKN Kietku. MHATepdasza m muto3. Ilporecchr,
npoTekaromue B uHTepdasze. Perumkamus — peaknus marpuuHoro cuHTe3a JIHK. Crpoenwme
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. JMIUIOMIAHBIM M TaIUIOUAHBIA XPOMOCOMHBIC
Habopel. Xpomatuel. LluTonoruueckue OCHOBBI Pa3MHOXKEHUSI U MHAWBUIYaIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkun — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsdiiye Ha pasHbIX
CTaAMSIX MUTO3a. BHOJIOrMYeCcKuil CMBICII MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBl  pa3MHOKEHHsSI OpraHum3MoB: Oecrojioe ¥ mojoBoe. Buasl  Oecrmolioro
Pa3MHOKEHHUS: JIeJICHHE HAaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHU3MOB, €0 3HAYEHUE s
CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYUS OT OECIOJIOrO.

Meiio3. Cragun wmeio3a. I[lpomeccel, mpoucxonsmiue Ha cragusx meiosza. [loBenenue
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbIci U 3HaU€HHE Meio3a.

I'amerorenes — mporecc 0Opa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [10JIOBBIE Kene3bl:
CEMEHHHUKU M sSU4HUKH. OOpa3oBaHHE U Pa3BUTHE MOJIOBBIX KJIETOK — ramMeT (CIepMaTo30u,
SHIIeKIIeTKa) — crhepMatoreHe3 W oBoreHe3. (OcoOeHHOCTH CTpPOeHUs SUIEKIETOK W
cnepmaTto3onioB. OmnoaorBopenue. Ilaprenorenes.

NunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpHOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Ortanel 3MOPHOHATIBHOTO PA3BUTHUS Yy MO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHWE, TacTPYIISIIHS,



opranorenes. IloctamOpruoHansHOe pa3BuTHE. THIIBI MOCTAIMOPHOHAIBFHOTO Pa3BUTHS: MPSMOE,
HenpsMoe (MYMHOYHOE). BrusiHue cpeasl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3bIBATh BPOXKAEHHBIE YPOJICTBA.

Poct n pa3Butue pacrenuil. OHTOreHe3 BETKOBOI'O PAacCTEHUS: CTPOEHUE CEMEHH, CTauu
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE€ pa3MHOXKEHHE pacTeHUN», «JleleHne KIETKU
Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBI», «KIIETOUHBIN ITHKID»,
«Perumkanusa JTHK», «Muto3», «Meios», «lIpsamoe u Henpsmoe pa3Butue», «l'amerorenes y
MJICKOTIUTAIOIINX U YelloBeKa», «OCHOBHbIE CTaJUN OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, Mukpomnpenaparsl «CriepMaTo30upl MIEKOMUTAIOIIETOY,
«lifuexnerka miekonuramoomero», «KapuoknHes B KiIeTKax Kopelika JyKa», MarHUTHas
MoJenb-anmiukanus «Jlenenne kietkny», moaens JJHK, moaens metadazHoil XxpoMOCOMBI.

JlabopaTopHble U NPAKTHYEeCKUE PAadOThI:

JlabopaTtopnast padota Ne 3. «HabmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTaxy.

Jlabopatopnast pabora Ne 4. «/3ydeHue CTPOCHHS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpernaparax».

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer wu 3amaum reHeTuku. Hcropus pas3BuTus TeHETHMKH. PoJjib mUTONOTHMM M
SMOpHUOJIOTUH B CTAHOBJICHUH T'€HETHKHU. BKitag poccuiCKuX U 3apyOeKHbBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeTonpl TeHETUKH (TUOPUIOJIOTUYECKHM, LHUTOT€HEeTHYECKU, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATH. ['eHeTnueckasi CMUMBOJIMKA, HUCTIOJIb3yeMasi B
CXeMax CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBaHWS  MPHU3HAKOB, YycTaHoBieHHble [.  Menzaenem.
MonorubpuaHoe cKpelMBanme. 3aKoH eAMHO-00pa3usi THOpUI0B nepBoro nokojenus. [Ipasuio
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. ['mnore3a uncrotel ramer. [lonmHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe  ckpemuBaHHE. 3aKOH  HE3aBUCUMOTO  HACJIEIOBaHHUS  MPU3HAKOB.
[{uToreHeTn4yeckre OCHOBBI JUTHOPHIHOTO CKpEIIMBAHMS. AHAIM3UPYIOIIEe CKpellMBaHUE.
Hcnonp30Banne aHAIM3UPYIONIETO CKPEIIMBAHUS ISl ONIPEAETICHHS T€HOTUIIA OCOOH.

CuerieHHoe HacnefoBaHue mpusHakoB. PaGora T. Moprana mno cuemjieHHOMY
HacjeA0BaHuIo reHoB. HapyllieHue clenieHys TeHOB B pe3ybTaTe KPOCCUHIOBEPA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENIeHHE 10JIa. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
l'omoramerHele M rereporaMeTHble Opranu3mbl. HaciiemoBaHue INpU3HAKOB, CUEIUIEHHBIX C
MIOJIOM.

N3meHunBoCTh. Bubl N3MEHUMBOCTH: HEHACIIEICTBEHHAS U HAcJIeACTBEHHAas. Poib cpensl
B HEHACJIEJICTBEHHOM HW3MEHYMBOCTHU. XapaKTepUCTUKAa MOJIU(PHUKAIMOHHON H3MEHYMBOCTH.
Bapuanuonsslil psn v BapuanuoHnHas kpuBas. Hopma peakuuu npusHaka. KosimdecTBeHHbIE U
Ka4yeCTBEHHbIE MIPU3HAKU U X HOpMa peakiuu. CBOHCTBa MOIM(UKAIIMOHHON H3MEHUYNBOCTH.

HacnenctBeHHast, MM TeHOTUIIMYECKAs, U3MEHUYUBOCTh. KOMOMHATUBHAS U3MEHUUBOCTb.
Meiio3 © T1OJIOBOM TpollecC — OCHOBA KOMOMHAaTHMBHONW W3MEHYMBOCTH. MyTalmoHHas
n3MeH4YnBOCTh. Krnaccuukamuss Mmyranuii: TeHHblE, XpPOMOCOMHBbIE, TI€éHOMHBIe. YacToTa H



MPUYMHBI MyTalii. MyTtareHHbsle (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HACIIEIACTBEHHON
n3MenunBocty H. Y. BaBuiiosa.

BuesinepHas HacneCTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka uenoBeka. Kapuotum denoBeka. OCHOBHBIE METOJIbI TEHETUKH YeEJIOBEKa:
TCHCAJIOTUYCCKUH, OJIM3HCIOBBIM, IMTOTCHETUYCCKUH, OHMOXMMHYECKHN, MOJICKY/ISPHO-
reHeTuyeckuii. COBpEMEHHOE OIpEeNeNIeHUe TIEHOTUIIA: IOJHOI€HOMHOE CEKBEHHPOBAHMUE,
TeHOTHUIUPOBaHKHE, B TOM umcie ¢ nomoiibio [1I[P-ananmu3a. HacnencrBeHHbsie 3a00seBaHMs
4yelloBEeKa: TIeHHble 0oJyie3HH, OO0JIE3HM C  HACJIEJCTBEHHOW IPeApacrnoiOKEHHOCTHIO,
XpoMOcoMHBIe Oosie3Hu. Comarnueckue U TeHepaTuBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[Ipunnumner 310poBoro obpasa KM3HU, JUATHOCTUKH, MTPO(PHIAKTUKA U JICUCHUS] T€HETUYECKUX
Oone3Hell. MeauKo-reHeTHUeCcKoe KOHCYJIbTUPOBAHME. 3HAUEHHE MEIUIIMHCKOM T'€HETUKU B
MPEAOTBPAIICHUN U JICYCHUH T€HETUYECKUX 3a00JIeBaHUMN YeJIOBEKa.

JdemoHncTpaumnu:

[optpertsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuipl 1 cxembl: «KMOHOTHOPUIHOE CKPEIIMBAHUE U €TO UTOTEHETUYECKass OCHOBAY,
«3aKOH pacHIeIUIeHUss M €ero IMTOTeHEeTHYecKass OCHOBa», «3aKOH YHCTOThI TaMeTy,
«lurubpunnoe ckpemuBanue», «lluTomornyeckue OCHOBBI JUTHOPUIHOTO CKPEITUBAHUS,
«Meiio3», «B3auMoaeicTBre aielbHbIX T€HOBY, «['eHeTuYeckue KapThl pACTEHM, )KUBOTHBIX
U 4esjoBeka», «['eHeTuka moja», «3aKOHOMEPHOCTH HACJEIOBaHUs, CLEIJIEHHOTO C IOJOM,
«KapuoTunsl 4YemoBeKa W JKUBOTHBIX», «Bumbl w3MeHunBoCcTHY, «MoOaudukaruoHHas
M3MEHUYUBOCTHY, «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpynn KpoBuW», «MyTalMoOHHas
U3MEHYUBOCTB.

O6opynoBanue: Mojaenu-anmiukauuu «MoHoruOpugHoe ckpemuBanue», «HemnomaHoe
IOMHUHUpOBaHHue», «uruOpunnoe ckpemmBanue», «llepekpéct XpomMocom», MHUKPOCKON U
MHUKporpenapat «J[po3zodpunay (Hopma, myranuu GOpMbl KPBIJILEB U OKPACKH Teja), repdbapuid
«I"opox MoceBHOW».

JlaGopaTopHble M IPAKTHYeCKUE PadoThI:

Jlaboparopnas padota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEILMBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIpEnapaTaxy».

JlaGopaTtopHas pabota Ne 6. «3ydyenne MoaupUKaIMOHHON W3MEHUYMBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO Psifia U BapUALMOHHOW KPUBOI».

JlabopartopHas pabora Ne 7. «AnHanuz wmyrtamuil y JIpo30Quibl Ha TOTOBBIX
MHUKpOIIpenaparax.

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

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U Opolecc. 3apoKICHHE CElNeKUUU U noMectukanus. Yuenue H. U.
BaBuiioBa 0 ImeHTpax NPOUCXOXKIEHUS U MHOrooOpasusi KyIbTYpHBIX pacTeHuil. LleHTpbl
MPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpemMeHHbIE METOJBI CelIeKIIMU. MacCoBbIif U WHAMNBUAYAIbHBIN OTOOPHI B CENEKIUU
pacTtenuii u XUBOTHBIX. OIIEHKa dKcTephepa. bIN3KOpoCTBEHHOE CKpEIUBaHUe — MHOPHUIMHT.
Uucras nuHus. CkpemyBaHue YUCTBIX JuHUN. ['erepo3uc, wuiam TuUOpuUgHAs CuIa.
HeponctBennoe ckpemmuBanue — ayropuaudr. OtmganéHHas TuOpuauzanvs U e€ YCHeXH.
HckyccTBeHHBIN MyTareHe3 W MOJy4YEHUE MOJUIUIOUJIOB. JIOCTHIKEHMS CEeNEeKUUU PACTEHUM,
KUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonorust kak oTpaciib IpPOU3BOACTBA. ['€HHas HHXKEHepus. OTambl CO3/aHus
pexomOunantHort JIHK u Tpancrenueix opranm3moB. Kiierounass wumxenepus. Kietounble
KyJbTYpbl. MUKpPOKJIOHAJIIBHOE pa3MHOKEHHE pacTeHUul. KiloHMpoBaHME BBICOKOIPOYKTUBHBIX
CEeNTbCKOXO3SHUCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHME M OSTHYecKue mpodmembl. I'MO —
F€HETUYECKU MOJIU(ULIPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpanmu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /. Kaprieuenko, M. @. IBaHOB.

Tabmuuper u cxembl: kapta «LleHTpBI NPOUCXOXICHHUS W MHOT000pasusi KyJIbTYPHBIX
pactenuit», «Ilopoapl nomMalHuX KUBOTHBIX», «CopTa KyJIbTYypHBIX pacTeHui», «OTaanéHHas
rubpuam3arnusy, «Paboter akamemmka M. @. UBanoBay, «[lomummonmus», «OOBEKTHI
ouorexHonorun», «Kierounele KynbTypbl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M NEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKH IJI0JJOB M KOPHEIUIOAOB JUKHUX (OPM M KYJIbTYPHBIX COPTOB
pactenuii, repbapuii «CenbCKOX0351IICTBEHHbIE PACTEHUS.

JlabopaTopHble U NPAKTHYECKUE PAdOThI:

Okckypeusi «OCHOBHBIE METOJBI U JOCTHMIKEHHUS CEJICKIIMM PACTEHWW M KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
X035IUCTBO, Ta00OPATOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoaoMOHHAS 0MOJIOTHS.

[Ipennochlnk BO3HMKHOBEHHUSI 3BOJIIOLMOHHOW TEOPUU. DBOJIIOIMOHHAS TEOpUs U €€
MeCTO B OMoJioTHH. BiusiHrE 3BOIIOIIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH M IPYTUX HAYK.

CBHAETEIBCTBA HSBOMIONMU. IlaleOHTONIOTHYECKHE: IIOCIEA0BATEILHOCTh IOSBJICHUS
BHJIOB B MAJICOHTOJIOTHYECKON JIETOMHCH, TepeXxoHbie GopMbl. bruoreorpaduieckue: cXoICcTBO
1 pasznuuue GayH U GpIop MaTepuKOB U OCTPOBOB.

DOMOPHOJIOTHYECKUE: CXOACTBA M Pa3inyusi 3MOPHOHOB Pa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHHTEIIBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AaHAJIOTHMYHbIE, PYJAUMEHTApHBIC OpTraHbI,
aTaBU3MBbL. MOJIEKYIIPHO-OMOXMMHUYECKUE: CXOJCTBO MEXaHU3MOB HACJICJACTBEHHOCTH U
OCHOBHBIX META0O0JIMYECKUX MyTEeH Y BCEX OPraHU3MOB.

OposorionHas teopust Y. JlapBuna. IIpeanochliku BO3HUKHOBEHHUS JIapBHHH3MA.
JIBukymue Cuiibl SBOJMIOLMHM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTPAaHMUYEHHOCTU PECYpCOB, HEONpeNeNéHHAas H3MEHYHBOCTh, OOpb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrternueckas Teopus 3Bosonun (CTI) u €€ 0CHOBHBIC MMOJI0KCHHUS.

MuxkposBosnrorus. [Tomyssaius Kak eJuHAIIA BUIA U 3BOTIOLUU.

JIBuxkymue cuibl ((hakTophl) 3BOJIOLUWK BHIOB B Mpupoje. MyTallMoHHBIN Mpoliecc U
KOMOMHATHBHAs M3MEHUMBOCTh. [lomymsiioHHble BONHBI W apedd renoB. Mzomsiuus u
MUTPALIUSL.

EctectBennslit oTOop — HampaBisionuili ¢axtop sBoitonud. POpMBI €CTECTBEHHOTO
otOopa.

[Ipucnoco6aeHHOCTh OPraHU3MOB Kak pe3yabTaT dBoronuu. [Ipumepsl mpucmnocoOieHuii
y opranuzMoB. ApoMop(h03bl U UIHO-aJaTITAIUH.

Bun u BumooOpazoBanme. Kputepuu Buma. OcHOBHbIE (GOpPMBI BHUI000pa30BaAHUS:
reorpaduueckoe, SKOJIOTHIECKOE.



MakposBomtorus. @opMbl 3BoJIONUM:  (pueTHYecKasi, IUBEPreHTHas, KOHBEPreHTHasd,
napajuiensHas. HeoOpaTuMoCTh SBOJTIOIIHHL.

[IpoucxoxaeHue  OT  HECHEUUAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomas
crienuajimu3anus. A,Z[aHTI/IBHaSI paguanus.
JdemoHcTpaumuu:

[optpersr: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Miomep, A. H. CeBeprios.

Tabmuier w  cxembl: «Pa3BuTHE oOpraHmyeckoro Mupa Ha 3emie», «3apoJIbIin
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DopMmbl OOpeOBI 32 CYIIECTBOBAHUECY,
«EctectBeHHbIi  0TOOP», «MHOTOOOpa3ue CcoOpTOB pacTeHuit», «MHOrooOpasue Mopos
JKUBOTHBIX, «[Tonynsiiumy, «MyranmoHHast W3MEHYNBOCTHY, «ApomMopdo3bD»,
«Ummoananrtanun», «OO0mas nereHepamusy, «JIBuxymme cuibl 3BoONUNY», «Kapra-cxema
Mapiipyra nyremectsus Y. Jlapsuna», «bopnba 3a cymiectBoBaHue», «lIpucrnoco0ieHHOCTh
opranu3mMoBy, «['eorpaduueckoe Bug000pa3oBaHue», « IKOJIOTUUECKOE BUI000PA30BAHHE.

OO6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IUYHBIMHU THIIAMH OKPACKH, HA0Op IJI0/I0B U
ceMsiH, KoJuteKIus «[IpuMepsl 3alUTHBIX TPUCTIOCOOICHUH Y KUBOTHBIX», MOJENh «OCHOBHBIE
HaIpaBJIEHUS BOJIIOLUNY», 00bEMHAas MoJieNb «CTpOeHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, Koyuiekmus «DOpMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX W PACTeHHI», Monenb ammmkaius «llepekpéct xpoMmocomy, BIaKHBIE MpenapaThl
«Pa3Butne Hacexkomoroy», «Pa3BuTHe nArymkm», MukpornpenapaT «/lpozoduna» (HOpMma,
MyTaruu (OPMBI KPBUTHEB U OKPACKHU TETIA).

JlaGopaTopHble M IpaKTHYecKue padoTbi:

JlabopaTtopnas padora Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OJIOTUUESCKOMY KPUTEPHIOY.

JlaGopatopuass pabdota Ne 2. «OmnmcaHwe TPUCIIOCOOJICHHOCTH OpraHm3mMa Hu eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3eMuie.

JloHay4yHble IIpEACTaBICHUS O 3apOXKIACHUMU *KU3HU. HaydHble runore3sl BOSHUKHOBEHMS
KU3HU Ha 3emsie: aOMoreHe3 M MaHCIepMus. XUMHUYecKas SBOJIONUS. AOHOTEHHBIH CHUHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE  IOJATBEPKJCHUE
XUMUYECKON 3BoJironi. HauanpHble 3Tanbl Ouonorudeckoi sposonun. I'unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHHME MPOTOKIETKH. [IepBbie KJIETKH U UX
3BOOLUS. POPMUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PasButne xu3Hum Ha 3emue no 3pam U nepuoaaMm. Karapxed. Apxeiickag u
npoTepo3oiickas 3pel. [lameo3oiickas spa u e€ mepuoabl: KEMOPUHCKHM, OPIOBHUKCKHMA,
CUJIYPUICKHM, IEBOHCKUI, KAMEHHOYTOJIbHBIN, TEPMCKUMN.

Me3zo3oiickas 3pa U €€ Mepuoibl: TPUACOBBIN, OPCKUNA, MEJIIOBOM.

KaitHo3o¥ickas 3pa u e€ nepuopl: MajJeoreHOBbIN, HEOT€HOBbIN, aHTPOIIOT €HOBBIN.

XapakTepucTuKa KiIuMaTa M IeOJIOTMYECKHX MpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
PacCTUTENBFHOTO M KHBOTHOTO MHpa. Apomopdo3bl y pacTeHUd W KMBOTHBIX. [losiBreHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro MHUpa Kak OTpa)keHue 3BOJOUUHU. OCHOBHBIE CUCTEMATHYECKUE
TPYIIBl OPraHU3MOB.

OBOJIIOIMSL  YeNoBEKa. AHTpPOINOJOTUsl Kak Hayka. Pa3BuThe TpencTaBlIeHH O
MPOUCXOKACHUM YelloBeKa. MeTo1bl u3ydeHus: auTpornorene3a. Cxo/AcTBa U pa3linyus YelOBeKa
1 KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHNE YEIOBEKa.



JBwxyme cuibl  (pakTopbl) aHTpomorene3a. HacnencTBeHHass W3MEHYHBOCTh U
ecTecTBeHHbIN 0TO0p. OOIIecTBeHHBII 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPYZA, MBIILICHHUE,
peub.

OcHOBHBIE CTagUM M BETBU 3BOJIOLUU YEJIOBEKA: aBCTPAIONUTEKH, YEIOBEK YMEIbIH,
Yenosek mnpsmoxondamuii, YemoBek HeaHaepranbckui, Yenosek pasymHbid. Haxonkn
MCKOTIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAaHHUSA, 00JACTh PacHpOCTpaHEHUs,, 00BEM TOJOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIAHSL.

UYenoseueckrne packl. OCHOBHBIE OOJBIIME Pachl: €BPOINEOMIHAs (€Bpa3uiicKas), HErpo-
aBcTpajioniHas  (9PKBaTOpHalibHAs), MOHTOJOMAHAs  (a3MaTCKo-aMepukaHckas). YepTsl
MPUCIIOCOOJICHHOCTH MPEJICTABUTENICH YEJOBEYECKUX pac K YCIOBHSAM CYyIICCTBOBAHHSL.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoHncTpauuu:

[Moptpetsr: @. Pean, JI. Tlactep, A. Y. Onapun, C. Munep, I'. FOpu, Y. lapBuH.

Tabmuupl u cxemsbl: «Bo3uukHoBeHue ConHEUHON cuCTeMbl», «Pa3BuTre opraHnueckoro
Mmupa», «PacrurenpHas kietka», <«OKuBoTHas kieTtka», «l[IpokapuoTnueckas KieTKay,
«CoBpeMeHHasi CUCTeMa OpPraHuyeckoro Mupay», «CpaBHEHHE aHATOMUYECKHX YEpT CTPOCHUS
YelloBeKa M 4YeJOBEKOOOpazHbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJOTUYECKHX HAaXOJ0K
MPEIKOB COBPEMEHHOTO 4YeNOBEKa», «JlpeBHeimue moam», «JIpeBHue moan», «llepBbie
COBPEMEHHBIE JIION», «YemoBeuecknue pachi».

O6opynoBanue: wmymspku — «lIpoucxoxknenne denmoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MUTEKaHTPOIla, HeaHJepTalblla, KPOMAaHbOHIIA), CJAENKU WIK N300pakeHHUs KaMEHHBIX OpYAHid
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyomiia, ckpebiia), TEOXpOHOIOTHYECKas TaOnuIla,
KoJuteKIusi «@OpMbl COXPAHHOCTH UCKOTIAEMBbIX KUBOTHBIX U PaCTCHUII.

JlaGopaTopHble M IPaKTHYeCKHE PadoOThI:

[Ipaktueckas padota Ne 1. «/3ydeHne MCKOMaeMbIX OCTaTKOB PACTEHUN M )KMBOTHBIX B
KOJUTEKIIHSIX).

DKCKypcusi «BOJIOIUS OPraHUYEeCcKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAay4YHBIA HIIN
KpaeBeIUECKHI MY3€eH ).

Tema 3. Opranusmbl H OKpY:Ka0Las cpeaa.

DKoJjiorusi Kak Hayka. 3afaud M pasfelbl SKOJOrMH. MeToAbl 3KOJOTHYEeCKHX
UCCIeIOBaHUM. DKOJIOTHYECKOe MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKa.

Cpenpl  oOuTaHus  OpPraHM3MOB:  BOJHAas,  Ha3eMHO-BO3IyIIHas,  MOYBEHHas,
BHYTPHUOPTraHU3MEHHASI.

Okonoruveckue ¢akropbl. Knaccuduxaius skonoruueckux (akTopoB: aOHOTHYECKHE,
OMOTHYEeCKHE U aHTpoIoreHHsIe. JlelicTBre IK0JIOTHYecKiX (PaKTOPOB HAa OPTaHU3MBI.

AbGuotuueckue  QGakTOphel:  CBET, TEMIIEpaTypa, BIAXKHOCTb.  DOTONEpUOIU3M.
[IpucnocobaeHunss Opranu3MoB K JecTBHIO abuoTHuecKkux (pakTopoB. buonornveckre puTMbl.

buotnueckne dakrtoppl. Buasl OMOTHYECKHMX  B3aUMOJEWUCTBUN:  KOHKYPEHLHUS,
XHUIHUYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaxXJIeOHWYECTBO). AMEHCAINU3M, HEUTpanu3M. 3HaueHHe OHUOTHUYECKUX
B3aUMO/ICHCTBUII 715 CYIIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU monyasiuud. OCHOBHBIE MOKa3aTeau MOMYJSLUU:
YUCJIEHHOCTb, IUIOTHOCTh, POKJAEMOCTb, CMEPTHOCTb, NPHUPOCT, Murpamus. JuHamuka
YUCJIIEHHOCTH MOMYJIALMH U €€ Perysiusi.

JdemoHcTpanmnu:

[Moptpetsl: A. I'ymGonear, K. ®@. Pynse, O. ['ekkens.



Tabmuuer u cxemsl: kapra «lIpupoaasie 30Hb1 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsum», «3aKOHOMEPHOCTH pOCTa YHCICHHOCTH IOMYJSIUH
uHpy30pun-Typenbkny», «lIuiessie nenmy.

JlaGopaTopHble U NPpaKTHYEeCKHE PAdOThI:

Jlaboparopuas padora Ne 3. «Mopdonorudeckrne 0COOCHHOCTH PACTCHHIA U3 Pa3HBIX MECT
OOUTaHUSD).

JIaGopatopHnast pabota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJICYCa.

[TpakTuaeckas padorta Ne 2. «[1oac4€T MIOTHOCTH MOMYJISIIHA PA3HBIX BUIOB PACTCHHIN.

Tema 4. Coo01mecTBa U IK0JIOTHYECKHE CHCTEMBI.

CoobmecTBo  opraHuzmMoB —  OuoneHo3. CTpykrypbl — OHOLIEHO3a:  BHJOBas,
MIpOCTpPaHCTBEHHasd, Tpouueckas (rnumieBas). Bunpi-nomunanTsl. CBs31M B OMOLIEHO3E.

Okojnorudeckne cucreMmbl (3kocuctemsl). I[lonstne 06 skocucreMe UM OMOreOlEHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTHI AJKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTHI, PEIylEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. [lumeBble menmu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OHoMacca,
TMPOAYKIHSL. DKOJOTHYECKHE MHpPaMUIbI: MPOJYKIIMH, YUCICHHOCTH, Omomacchl. CBoiicTBa
9KOCHCTEM: YCTOMYMBOCTb, caMoperynsauus, pazsutue. Cykueccus.

[IpuponHble SKOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOTO WU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE YKOCHUCTEMBIL. ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBL. buonormueckoe u
XO035IIICTBEHHOE 3HaY€HHE arpO3KOCUCTEM M YPOOIKOCHCTEM.

buopazHoobOpaszue kak (HakTop ycTOHYMBOCTH 3KocucTeM. COXpaHEeHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emie.

VYuenue B. U. Bepuanckoro o 6mochepe. I'panuripl, coctaB U cTpykrypa Ouochepsr.
Kupoe BemectBo u ero (ynkuuu. OcobeHHOCTH Omochepbl Kak TI00aTbHOW IKOCHUCTEMBI.
Jlunamuueckoe paBHOBecHEe U oOpaTHas CBsI3b B OHocdepe.

KpyroBopoTsl BemecTB W OHOTEOXMMHUYECKHE ILMKIBI 3JIEMEHTOB (yriepoja, asoTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIITH.

UYenoseuecTBo B Onochepe 3emian. AHTpoIioreHHble u3MeHeHus B onocdepe. ['modabHbIe
HKOJIOTHYECKUE TTPOOIIEMBI.

CocymiectBoBanue Ipupoisl U yenoedecTBa. CoxpaHneHue OMopa3HO0Opa3us Kak OCHOBA
ycroiunBoctu 6nochepsl. OCHOBa pallMOHAIBHOTO YIPAaBJICHUS MPUPOJHBIMU PECypcaMu U UX
ucrnoJib3oBanue. J[oCTikeHns OMOJIOTHUN U OXpaHa MPUPOIbIL.

JdeMmoHcTpanum:

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

Tabmumst u cxemsl: «llumessie nenu», «bUoIEHO3: cocTaB U CTPyKTypay, «[Ipupoanbie
coobmectBa», «llenu mnutanua», «Ikonoruueckas nupamunaay, «buochepa u uenosexy,
«JKocHCTeMa NIMPOKOJUCTBEHHOTO Jieca», «IKOCHCTeMa XBOMHOro Jiecay, «buoreHos
BoJoEMa», «ArpoleHo3», «lIpuMepHble aHTPONOreHHblE BO3ACUCTBUS Ha TMPUPOIY»,
«BaxkHelme MCTOYHMKM 3arps3HEHUs BO3/yXa M TPYHTOBBIX Boa», «llouBa — BakHelImas
cocrasisonas ouocheps», «PakTopsl Aerpaganuu nousy, «I[lapHuKoBeIi d3pdexT», «DakTopbl
pazmoaKTUBHOTO 3arpsi3HeHus Onocdepsl», «O0mas cTpykTypa ouocheps», «PacnpoctpaneHue
KHU3HU B Onocdepe», «O30HOBBIN 3KkpaH OHochepsl», «KpyroBopoT yriepoga B Guocdepey,
«KpyroBopoT a3orta B IpHPOJIE.

Ob6opynoBanue: MO J1eJTb-aNTTIKAIHS «Tunuynbie OMOLIEHO3BI», repbapuii
«PacturenbHble  coolmiecTBa», Kosulekuuu — «buonenos3y», «Bpeaurenn — BaKHEHIIHMX



CEeNIbCKOXO3SUCTBEHHBIX  KYJABTYP», TepOapuM M KOJUIGKIMM PACTEHHH M  >KUBOTHBIX,
IIPUHAJUICKALIME K Pa3HBIM JKOJIOTMYECKUM IpynIaM oaHoro Buaa, Kpacnas kaura Poccuiickoit
Denepanyu, n300paKeHIsI OXPaHIEMbIX BUIOB PACTEHUH U KUBOTHBIX.



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

Cornacho ®I'OC COO, ycraHaBauBarTCs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00y4aromuMuCs MPOrpaMM CpeHero oo0mero o0pa3oBaHus: JIMYHOCTHBIM, METANIPEMETHBIM U
IMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE€3yJIbTaTOB OCBOCHHUS Npeamera «bHOJIOrHsS» BBIAECIECHbI
CIIEIYIONINE  COCTABJIAIONINAEG: OCO3HAHWE OOYYAIONIUMHUCS  POCCHHCKON  TpakIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH W CaMOOIPECIICHUIO,
HaJIM4YueEe MOTHBAIIUHN K 06y‘~I€HI/II-O 6I/IOJ'IOFI/H/I, IIGJ'IGHaHpaBJICHHOC pa?,BI/ITI/Ie BHy’[’peHHI/Ix
yOEXKJEeHUH JTMYHOCTH HAa OCHOBE KJIIOUEBBIX LIEHHOCTEM M MCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
CBOGI\/’I ACATCIBbHOCTHU IECHHOCTHO-CMBICIIOBBIMHA YCTaHOBKaMI/I, HpI/IcyHII/IMI/I CUCTEME
OMOJIOTMUECKOTO 00pa30BaHMs, HAJUYHE HKOJIOTHYECKOTO TPaBOCO3HAHUSA, CIOCOOHOCTH
CTaBUTH LICIIN U CTpOI/ITB JKN3HCHHBIC ITJIAHBI.

.HI/I‘-IHOCTHI)IG pe?;y.]'H)TaTI)I OCBOCHUA npenMeTa «BI/IOJ’IOFI/IS[» JOCTUTAKOTCA B C€AHWHCTBEC
y‘-Ie6HOI\/’I 158 BOCHI/ITaTCJIBHOﬁ JCATCIIBHOCTH B COOTBETCTBUHU C Tpa,ZII/H_[I/IOHHI)IMI/I pOCCHfICKHMH
COI_[I/IOKy.]'II)TypHI)IMI/I, HCTOqueCKHMH 158 )IYXOBHO—HpaBCTBeHHI)IMI/I IIECHHOCTAMU, HpI/IHHTBIMI/I B
o0IecTBe TpaBWIaMH W HOPMaMH TOBEJIEHHUS M CIOCOOCTBYIOT MpolieccaM CaMOTIO3HAHUS,
CaMOBOCITUTAHUS M CaMOPA3BUTHsI, PA3BUTHUSI BHYTPEHHEW MO3WIMM JIMYHOCTH, MATPHOTHU3MA,
YBOXEHUS K 3aKOHY WM TMPABOIMOPSAKY, YEJTOBEKY TPyJda U CTapuieMy TMOKOJICHHIO, B3aMMHOTO
YBOXEHUS, OCPEKHOTO  OTHOMICHHWS K  KyJbTYpHOMY  HAaClCIUI0 W TPATUIUAM
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JImgHOCTHBIE Pe3yJabTaThl OCBOCHHs Y4eOHOTro mpeameTa «buosiorusy M0JKHBI OTpakaTh
TOTOBHOCTH M CITOCOOHOCTh OOYYalOMIUXCS PYKOBOICTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH
MO3HUIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAlMi, TO3WTUBHBIX BHYTPEHHUX
yOCXKJICHU, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHUMCKOTO  OOIIecTBa,
pacIIMpeHre >KM3HEHHOTO OIBITa M OIBITA ACSATEILHOCTH B IPOIECCE PeaTU3allii OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEILHOM NEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskaaHCcKOro BOCIIMTAHMSI:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydarllerocs Kak aKTUBHOIO U
OTBETCTBEHHOT'O 4YJICHA POCCUICKOTO 00IIECTBa;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IMpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JEATEIHHOCTH MPHU CO3/IaHUM YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHITIOJTHEHHH OHOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIIMIO IO OTHOIICHHIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHME y4YUTBIBATh B  CBOUX JCWUCTBUSIX HEOOXOJAMMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HbIMH yOEXKIECHUSMHU, KyIbTYPHBIMH [IEHHOCTSAMH U COIUATBHBIM
MOJIOKCHUEM;



FOTOBHOCTb K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIOJHEHUS Y4EOHBIX,
MO3HABATENBHBIX M HCCIEAOBATENbCKUX 3a/lad, YBAXUTEJIHLHOTO OTHOIICHHS K MHEHHIO
OTIIIOHEHTOB MPH 0OCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COICPIKAHMS;

TOTOBHOCTb K T'YMaHUTapHOM U BOJOHTEPCKOMN JIEATEIIbHOCTH;

2) NaTPpMOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUICKON IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHOMN, TrOopAocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM f3bIK U KyJBTYpY, IPOLLJIOE U HACTOSIIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIECIWIO ¢ TaMSATHUKAM TPUPOJIBI,
noctuxkeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKHUX YUYEHBIX B CTAaHOBJIEHME M pa3BUTHE
OMOJIOTUH, IOHUMAHUS 3HAYCHHSI OMOJIOTUU B MIO3HAHUY 3aKOHOB MPUPOJIBI, B KU3HU YEJIOBEKA U
COBPEMEHHOT0 00111eCTBa;

uaeiHast yoex1€HHOCTh, TOTOBHOCTD K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHMUS;

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

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHME K CBOMM PpOIUTENSAM, CO3JAaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUA ILIEHHOCTEW CEMEHHOM XU3HHU B COOTBETCTBUHU C TPAJULUAMH HApOJOB
Poccnu;

4) 3cTeTH4YeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLIECTBEHHBIX OTHOIICHHIA;

[MOHMMAHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOU IPUPOBI U €€ EHHOCTH;

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

5) ¢usuueckoro BocnuTaHus, (OPMHPOBAHUA  KYJIbTYPbl 310POBbS W
IMOLMOHAJIBHOIO 0JIArONoJIyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro o0pasa >KU3HH (30pOBOE MUTAHHE,
coOrofieHre TUTMEeHHYECKUX MPaBWII M HOPM, COAaHCHUPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3nyeckass aKTHBHOCTb), OEpeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE [EHHOCTU TMpPaBWJI HWHAMBUAYATbHOTO M KOJUJICKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYalUAX, YIPOKAIOIIMUX 3I0POBbIO U KU3HU JIFOJICH;

OCO3HAHHE TOCIEACTBUI M HENPHUSATHS BPEIHBIX MpPUBBIYEK (YIMOTPEOIECHUS aTKOTOJs,
HApPKOTHUKOB, KYpeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUJIAHUPOBATH W CaMOCTOATEIHHO  BBITIONHATH  TaKYyHO
NEeSTENbHOCTb;



MHTEpEC K Pa3iM4HbIM cdepaM MpodecCHOHANBHON NeATETbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BEIOOp Oymymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TITAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPAa30BAaHHUIO HA MPOTSHKEHUU BCEU
KU3HU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHNUE K IPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CYyIIECTBOBaHUS,

MOBBIIICHUE YPOBHSI AKOJOTMYECKOW KYJIBTYpPBI: MPHUOOpPETEHHE OIbITa IUIAHWPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOYKHBIX IOCJIEACTBUM JJIs1 OKPYKAIOLLEH Cpe/bl;

OCO3HAaHHKE TJI00aJbHOI0 XapaKkTepa SKOJIOrHUYECKUX MPOOIeM U IMyTeH UX pelIeHMUS;

CIOCOOHOCTh MCNOJb30BaTh NMPUOOpPETaeMble MPU U3y4YEeHUU OUOJIOTHH 3HAHUS U YMEHUS
IIpU pElIeHnH NpoOJeM, CBSI3aHHBIX C PALMOHAIBHBIM IPUPOIOIOJIB30BAHUEM (COOIIOACHNE
MpaBWJI NOBEJAEHUS B MPUPOJE, HANPABIEHHBIX HAa COXpaHEHHWE PAaBHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, OUochepsl);

aKTUBHOE HENpUATHE JIEHCTBUM, NMPUHOCSIIMX BpeI OKpYXKarollell MpUpOAHON cpele,
YMEHHE MPOTHO3UPOBATH HEOJIArONpUSATHBIE SKOJIOTMUECKHE MOCIEICTBUS MPEANPUHIMAEMBIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJMYue Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NEeSTeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATbCA HMH B
M03HABaTEIbHONW, KOMMYHUKATUBHOW M COLMAIbHOM MpakTHKEe, TOTOBHOCTH K YYacTUIO B
MIPaKTUYECKON JESITEbHOCTH IKOJIOTUYECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUS:

cOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM M OOIIECTBEHHOM TMpPaKTUKH, OCHOBAHHOIO Ha JHUallore KYJbTYp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE S3BIKOBOU M UNTATEIBCKON KyJIbTYPhl KaK CPEJICTBA B3aUMOICHCTBHS
MEXKy JIIOJIbMU U MIO3HAHUS MUPA;

MOHUMaHHe crenupuKku OUOJIOTUM KaK HayKd, OCO3HaHUA €€ poju B (OpMUPOBAHUU
paIOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPeICTaBIeHHs 00 OKpY>KaoLeM
MHpE KaK O €IMHCTBE TMPUPOJIbI, 4YEJOBEKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTH OWOJIOTMU JJIi COBPEMEHHOW IMBMIIM3AIMK: 00eCreUeHUs
HOBOTO YPOBHSI Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemarh pecypcHble MpoOieMbl Pa3BUTHSI YETIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
AKOJIOTHYECKUX MpoOsieM U o0ecrieueHus mepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAllMOHAIIBHOMY
WCIO0JIb30BAHUIO MIPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJyYEHUH OMOJOTHYECKHX 3HAHUU B IIEJSAX MOBBIIMICHUS 0O0IIeH
KYJIBTYPbI, €CT€CTBEHHO-HAy4YHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTu (YHKIHOHATHHON
IPaMOTHOCTH O0y4aromuxcs, GopMUpPYyeMOil IpU U3yuyeHUH OMOJIOTHH;

IMOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, HMCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONMy4aeMble 3HAHUS I aHajiu3a W OOBSCHEHHS SBIICHUMN
OKpYXXAIOILIEro MHpa M HPOMCXOJAIMX B HEM HM3MEHEHUH, yMEHHME JenaTb OOOCHOBAHHBIE
3aKJIIOUEHUS] Ha OCHOBE HAyYHBIX (DAaKTOB U HMMEIOIIUXCS JaHHBIX C [ENbI0 TMOTYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIBHO HCMOJb30BaTh OWOJIOTUYECKUE 3HAHMS JUISL peIleHHs
mpo0JieM B pealIbHbIX )KU3HEHHBIX CUTYAIIUAX;



OCO3HAHHE IIEHHOCTU HAay4YHOU NeATENbHOCTH, TOTOBHOCTb OCYILECTBISATH IPOECKTHYIO U
HCCIIEA0BATENBCKYIO NEATEIbHOCTh HHAUBAAYAILHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTb K HEIPEPhIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUH 10 OHOJIOTMM B COOTBETCTBHH C >KH3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIE PE3YNIbTaThl OCBOCHHUS yueOHOTo mpeamera «buosiorus» BKIIOYAIOT:
3HaUMMbIe UIST  (DOPMHUPOBAHMSI MHUPOBO33PEHUS  OOYYAIONIUXCS  MEXIUCIUTIIMHAPHbBIC
(MexTpeMeTHbIE) OOIeHayYHbIE TOHSATHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUPA
U creruuKy METOIOB TIO3HAHUS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHS,
SIBJICHUE, TIPOLIECC, CUCTEMa, HAay4dHbIH (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIEeIOBaHNUE, HAONIOJCHUE, M3MEpPEHHE, IKCIIEPUMEHT U JPYTHX), YHUBEPCAIbHBIE
yueOHble JIeHCTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIIEUNBAOIINE
dhopmupoBanre (PyHKIIMOHATLHONW TPAMOTHOCTH W COLMAIBHON KOMIIETCHITMH OOYJaromInxcs,
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXTUCITUTIITTHAPHBIE,
MHPOBO33PECHUECKHE 3HAHWS W YHUBEpCaJIbHBIC Yy4YeOHBIC NEHCTBHS B TIO3HABATCIIBHOW U
COIIMAIBHON MTPAKTHKE.

MeramnpeaMeTHBIE PE3YJIbTaThl OCBOCHMSI MPOTPaMMBI CPEIHEro 00Imero ooOpa3oBaHUs
JOJDKHBI OTPaKaTh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JJOruuecKue AeficTBHUsA:

CaMOCTOSITENIbHO (POpMYNIHpOBaTh U aKTyalM3UpoBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh TMPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBINUICHUS (aHalu3a,
CUHTE3a, CpaBHEHHS, KiaccUpUKaIuu, OO0O0OIIEeHUs), PACKpPhIBAaTh CMBICT OHOJIOTHYECKUX
MOHATHUH (BBIACTATH UX XapaKTEpHbIE MPU3HAKHU, YCTAHABIMBATH CBA3U C IPYTUMU MOHITHIMH);

OTIPENeNIATh LeJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKCHHUS,
COOTHOCHUTH Pe3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;

WCIOJIb30BaTh OHOJIOTHYECKHE MOHATHS JUIsl OObsAcHeHUs (AKTOB M SBICHHUI KUBOI
MIPUPOJIbI;

CTpPOUTH JIOTUYECKUE pACCyX ACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUHS B PAaCCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHSITh CXEMHO-MOJIEJIbHBIE CPECTBA AJIS MPEACTABICHUS CYIIECTBEHHBIX CBSI3eH U
OTHOIICHUI B M3y4aeMBIX OMOJOTHYECKMX OOBEKTaX, a TakKe MPOTHUBOPEUYUI Pa3HOro poja,
BBISIBIICHHBIX B Pa3IUYHBIX HH(OOPMAIIMOHHBIX HCTOUHUKAX;

paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YIETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JI€ATEIHHOCTh, OLIEHWBATH COOTBETCTBHE PE3yAbTAaTOB IIEJNISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITETbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PAaOOTy B YCIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUU KU3HEHHBIX TTPOOIIEM.

2) 0a30BbI€ HCCJIEA0BATEIbLCKHE AeHCTBHA:



BIIQJICTh HABBIKAMH Y4EOHO-HUCCIIEIOBATEIBCKOW M MPOSKTHOUW JCSITELHOCTH, HAaBBIKAMH
paspernienus mpodsieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJOB
pEIICHUS MPAKTUIECKHX 3a71a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

WCIOJIb30BAaTh PA3IMYHBIC BUABI JEATCIILHOCTH IO TOJIYYEHUIO HOBOTO 3HAHUsS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYalHsIX, B TOM YHCJE TPU
CO3JaHUH YIEOHBIX U COIMALHBIX TIPOCKTOB;

(dhopMHpOBaTh HAYYHBIA THUI MBIIUICHUS, BJIIAJICTh HAYIHOW TEPMHHOJIOTHEH, KITFOYCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4l B 00pPa30BATCIIBHOUN IEATCIEHOCTH U
KU3HECHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUNOTe3y ©€ pelIeHHs, HAaXOJIUTh apTyMEHTBhI JUIS JIOKAa3aTelbCTBA CBOWX YTBEPXKJICHUH,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3WPOBATh TIOJMYYCHHBIE B XOJC pEIICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHUBAThH IIPUOOPETEHHBIH OIIBIT;

OCYIIECTBIIATE IEJICHANIPABICHHBIN MMOUCK TIEPEeHOCa CPEACTB M CIOCOOOB JICHCTBUS B
poheCcCHOHANBHYIO CPEY;

YMETh TIEPEHOCUTh 3HAaHUS B  T[I03HABATCIBHYID W  MPAKTHICCKyH oOnactu
KU3HECITSILHOCTH;

YMETh HHTETPHPOBATH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC HJICH, MpelaraTh OpPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI M 3a]1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(POpManuu (TEKCTe y4eOHOTO MOocoOus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JnaHHBIX, B VIHTepHeTE), aHAIM3UPOBaTh WHPOPMALHUIO PA3TUYHBIX BHIOB U (opM
MPEJICTaBICHHS, KDUTUYECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEMIPOTUBOPEYHBOCTb;

(dbopMynHpOBaTh 3alpOChl W TPUMEHATH PA3JIUYHBIC METOJIbI TPU TIOMCKE W OTOOpE
ouosornyeckoit nHGopMaIuu, HeOOX0IMMOM JIJIsl BRITIOJTHEHUST YYeOHBIX 3a/1a4;

npHOOpEeTaTh OMBIT HCIOJIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HUCIOJIb30BAHUS PA3JIMUHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO BBIOMPATh ONTHUMAIBHYIO (OPMY TPEACTABICHUS OHOJIOTHYCCKON
uHpopmanuu (cxemsl, rpaduKu, TuarpaMmbl, TaOIHIIBI, PUCYHKH U IPYTOe);

WCIIOJb30BaTh HAy4YHBIN S3bIK B KAuyeCTBE CPEACTBAa MPU pPaboTe ¢ OHOJIOTHMYECKOMN
uHpOpMaIMEH: TPUMEHITh XUMHYCCKUE, (PU3MUECKUE M MATEMaTHYSCKHE 3HAKHM M CHMBOJIBI,
dbopmynbl, abOpeBHAaTypy, HOMEHKJIATYPY, HCIOJIb30BaTh M TpeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIaJIeTh HAaBBIKAMU DACIIO3HABAHUA U 3alIUTHl  MHPOpPMAIMH, HWH(DOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBiageHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AeliCTBUSIMH:

1) oOmenue:

OCYILIECTBIISITh KOMMYHHUKAIIMHA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOTe
WM TUCKYCCHUU TIO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCHUTEILHO BBITIONHEHMsI TMIpeajaraeMoil 3ajgaud, YYUTBIBATh HWHTEPEChl U
COTJIACOBAHHOCTD MO3UIUI APYTHX YYACTHUKOB JUAJIOTA WA JUCKYCCHH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOIIEHHS, MOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOBHUKHOBEHUSI KOH(PIMKTHBIX CUTYAIMH, YMETh CMATYATh KOH()IUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJIETh PA3JIMYHBIMH CHOCOOaMH OOIIEHUS W B3aUMOJCHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBISATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPPEKTHOU (hopme
(bopMyTHpOBATh CBOU BO3PAKCHHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMecTHas 1eITeJIbHOCTD:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHONW pabOThl Ipu
peleHny OMoJI0ru4eckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS NP pELICHUH yueOHOM 3a/1auu;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUIl C y4ETOM OOIIMX HMHTEPECOB U
BO3MOYHOCTEH Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OPraHM30BbIBAaTH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ TOCTMKEHMIO: COCTAaBIATH IUIAH JEHCTBUM, pacOpeAciisiTh PO C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M KaXJOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboOTaHHBIM KPUTEPUSIM;

npeaaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C TMO3ULMU HOBU3HBI, OPUTHHAIHHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B PA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOpaKE€HHUE, ObITh HHUIIMATUBHBIM.

Ogy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH ACCTBUAMM:

1) camoopranuzanmsi:

UCIOJb30BaTh OUOJIOTMUECKUE 3HAHUSA JUId BBIABICHHMS NpoOJIeM U HX pEUICHHS B
AKHU3HEHHBIX M y4EOHBIX CUTYyallUsX;

BbIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUM LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IIOCTYIKAaX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3O0POBBIO M 3J0POBBIO
OKPYKAIOILNX;

CaMOCTOSITEJIBHO OCYILECTBIIATh IO3HABATENbHYIO JAEATEIBHOCTb, BBIABIATH IPOOIEMBI,
CTaBUTh ¥ (OPMYIUPOBaTH COOCTBEHHBIE 3alaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paclIupATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUN;

Jie7IaTh OCO3HAHHBIN BBIOOD, apIyMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO M MPOSIBIICHUIO IIUPOKOI 3pyIUIIMU B PA3HBIX 00JacTAX
3HaHUH, MOCTOSIHHO MOBBIIIATE CBOM 00pa30BaTeNbHBIN U KyJbTYPHBIH YPOBEHD.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHWUBATH
COOTBETCTBUE PE3YJITATOB LIEJISAM;



BJIAJICTh HABBIKAMH TIO3HABATENLHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, NCIIOIH30BATh MPUEMBI pedIIeKCuu
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHS,

YMETh OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPMHUMATh PELICHUS 10 UX CHUKECHUIO;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

3) npuHsATHE ce0s M APYrux:

MIPUHUMATD ce0sl, IOHMMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB EATEIBHOCTH;

IIPU3HABaTh CBOE ITPABO U MPABO APYrHX HA OLIHOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YeJIOBEKa.

HNPEAMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynbTaThl ocBoeHMsI nporpaMmbl COO no Guosoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmMera «buosiorush» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHWM, BHJbI
JESITebHOCTH O TOJYYEHHIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUN B Pa3IMUHBIX Y4EOHBIX
CUTyallMsiX, a TakXKe B pEabHBIX J>KM3HEHHBIX CUTYyallUsX, CBSI3aHHbIX ¢ Ouosorueid. B
MporpaMMe MpeIMeTHbIE Pe3yIbTaThl MPECTABIECHBI 110 TOAaM 00yUeHUsI.

[IpenmeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JOJIKHBI OTPAXKATh:

Cc()OPMHUPOBAHHOCTb 3HAHUM O MECT€ U POJIM OUOJOIMH B CHUCTEME HAYYHOIO 3HAHUS
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
Hay4HOT'O MHUPOBO33PEHHUS, O BKJIA/Ie POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Onosoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YEJIOBEKA ISl PELIEHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COAEPKaHUE OMOJIOIMUECKUX TEPMUHOB U MOHATHUN: )KU3Hb, KIETKA,
opraHusM, Merabosu3M (0OOMEH BEHIECTB H  IPEBpAllleHHEe JSHEPTruH), TOMEeOoCTa3
(camoperynsuus), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CAaMOBOCHPOM3BEICHUE
(penpoayKkuus), HACIEACTBEHHOCTh, U3MEHUYMBOCTb, POCT U Pa3BUTHUE;

yMEHHuE u3jaraTb OHOJIOTMUYECKHE TEeOpuu (KJIETOYHas, XPOMOCOMHAasi, MYyTallMOHHas,
LIEHTpaJbHAsl JIOTMAa MOJICKYISpHOW Ouosorun), 3akoHsel (I'. Mennens, T. Moprana, H. .
BaBuioBa) u yuenus (0 LeHTpax MHOrooOpas3usi U IPOMCXOXKACHUS KylIbTypHbIX pacTtenuil H. 1.
BaBuiosa), onpeaensaTs rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHUE BIa/IeTh METOJaMHM HAy4yHOro IO3HAHUS B OMOJIOTHMH: HAOIIOAEHUE W ONMCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SIBJIEHUM, OpraHM3alus U IpOBEJCHHE OHOJIOTMYECKOro
SKCIEPUMEHTA, BBIJIBUKCHUE THUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKIY HCCIEIyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAHHBIX HAyUHBIX IOHSITHH,
TEOpUH U 3aKOHOB, YMEHHE JIeaTh BBIBOJIbl HA OCHOBAHUHU TMOJIY4YEHHBIX PE3yIbTaTOB;

YMEHHUE BBIJICNIATh CYIIECTBEHHbIE MPHU3HAKM BHPYCOB, KJIETOK MPOKApUOT U IYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTHU MPOIECCOB: 0OMEHa BEIECTB U
IIPEBpAIllEHUs] PHEPTUU B KIETKe, (OTOCHHTE3a, IIACTUYECKOIO U SHEpreTHyeckoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIMJIOJOTBOPEHHs, PA3MHOXKEHUS, WHIAUBHUIYyAIbHOTO Pa3BUTHUS
opraHusMa (OHTOTeHe3);

yYMEHHUE MPUMEHATH MOJTy4YeHHbIE 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SBJICHUM, /ISl IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 1I€IIbI0 00eCTIeYeHUs
0€30IaCHOCTH CBOETO 3[0POBbS U 3/0POBbSl OKPYKAIOIIMX JIIOJeH, COONIIOJCHHUS HOPM



IPaMOTHOTO TOBEJICHUS B OKPYXKAIOLIEH NPUPOAHON cpene, MOHMMaHHEe HEO0OXOIMMOCTH
WCTIOJIb30BAHUS JOCTHKCHUN COBPEMEHHOW OHONOTMM M OMOTEXHOJIOTHH U parMOHaIbHOTO
IIPUPOIOII0JIL30BAHUS;

YMEHHME pEellaTh 3JIEMEHTAapHbIE TI'E€HETMYECKUE 3aJaud Ha MOHO- U JUTHMOpHUIHOE
CKpEILMBAHUE, CLEIUIEHHOE HACJEI0BAHNUE, COCTABIATh CXEMbl MOHOTHUOPUIHOTO CKPELIUBAHUS
JUIS TIPE/ICKa3aHus Hacle0BaHUs IPU3HAKOB Yy OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia IpPU
paboTe ¢ yaeOHBIM U Jab0opaTOpHEIM 000PYIOBAHUEM;

yYMEHUE KPUTHUYECKH OIICHUBATh W WHTEPIPETUPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOUIYIO IICEBJOHAy4YHbIE 3HAHMUSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM MH(OpMAaIMU, HayYHO-TOMYJSIPHbIE MaTepUasbl), STUHUECKHUE aCMEKThl COBPEMEHHBIX
HCCIICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IUMCbMEHHBIE W YCTHbIE COOOIIEHHs, 00001as
OMOJIOTMYECKYI0O HMHQOpPMAIUI0 U3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHATHIHBIN anmnapaTt OUOJIOTHH.

[IpenMeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHUI O MECTe M POJM OMOJIOTMHM B CHUCTEME HAyYHOTO 3HAHUS
€CTEeCTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HayYyHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosnoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl peIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATh COAEpKaHHE OMOJOTUYECKUX TEPMHUHOB U MOHATUN: BUJI, TTOMYJISIUS,
reHoOH I, SBOJIONMS, JBMKYIIHME CHIBl ((aKTOpbI) DBOJIOIHMH, MPHUCIIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa3oBaHUE, OSKOJOrM4yeckue (HaKToOpbl, OSKOCHUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, pEAYLIEHTHI, IIeMH MUTaHUs, SKOJOrMuecKas nmupamMuia, ouoreoneHos, ouocdepa;

yMEHHME Wu3jaraTh Ouosoruueckue teopuu (dBosounoHHass Tteopuss Y. JlapBuHa,
CUHTETHYECKasi TEOPUs SBOJIIOIMHN), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiieBoro cxojactsa K. M.
bapa, yepenoBanus riaBHBIX HampaBiieHH U myteil sBosronuu A. H. CeBepiioBa, ydyeHUs: O
6uoctepe B. . Bepnaackoro), onpenensith rpaHULlbl KX TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BJIa/IeTh METOJaMHU HAay4yHOTO IMO3HAaHUS B OMOJIOTMHU: HAONIOJCHUE U OINHCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUN, OpraHM3alusi U MpPOBEACHHE OHOJIOTHUYECKOTO
AKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEITUYMHAMHU, OOBSICHEHHE TMOJYYEHHBIX PEe3Yy/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHUH,
TEOPHUii U 3aKOHOB, YMEHHE JIEJIaTh BHIBOJIBI HA OCHOBAHUH MOJTYYEHHBIX PE3YIIbTATOB;

YMEHHE BBIACTATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOTHYECKUX 0OBEKTOB: BUIOB,
MOMYJSIIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIICHO30B M JKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHON  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BHUJI000Pa30BaHUs, MPUCIOCOOICHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOTMUYECKUX (PAKTOPOB Ha
OpraHu3MBbl, IEPEHOCA BEIIECTB U NMOTOKA SHEPIHU B HIKOCUCTEMAX, aHTPOIIOTEHHBIX U3MEHEHUI
B DKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEILECTB U OHOT€OXMMHUYECKUX ILMKIOB B
ouocdepe;

YMEHUE MPUMEHATH MOJTy4yEHHbIE 3HAHUS I OOBSICHEHUs! OMOJOTMYECKHX MPOLIECCOB U
SIBIICHUM, /I IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON KU3HHU C 11€JIbI0 00eCTIeYeHUs
0€30MaCHOCTH CBOETO 3[0POBbS U 3/I0POBbSl OKPYKAIOIIMX JIFOJEH, COONIIOAEHUS HOPM
IPaMOTHOTO TOBEJEHHsI B OKPY)KAIOLIeH NpUpOAHONW cpene, MOHMMaHHEe HEO0OXOAMMOCTU



WCTIOJIb30BAHUS JOCTIKEHUM COBPEMEHHOM Ouosiorun Ui paloHaIbHOIO
IIPUPOIOII0JIL30BAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 3aJayd, COCTaBIATh CXEMBbl IEepeHoca
BEILIECTB U SHEPTUM B IKOCUCTEMAX (LIeTH MUTAHMUS ),

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia IPU
paboTe ¢ yaeOHBIM U J1a00PATOPHBIM 000PYIOBAHHEM;

yYMEHHE KPUTHUYECKH OIICHMBATh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIONIYIO IICEBIOHAYYHBIE 3HAHWS W3 PA3MYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOM HMH(OpManM{, HAyYHO-TIONYJISPHbIE MaTepuaibl), paccMaTpuUBaTh IJI0OAJIbHBIE
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NMCbMEHHBIE U YCTHBIE COOOIIeHHs, 00001mas
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKHX WCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATUIHBIN anmnapaT OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunyecTBO 9acoB DJIeKTPOHHBbIE
Ne HaunMeHoBaHHe
(uudpossbie)
n/ pa3aeyioB  TeM Bcer | Konrpoubn IIpakTHyeck
o0pa3oBartejibHbIE
1| NMporpamMmMbl 0 ble padoThI ue padoTsl
pecypchl
bu6mmorexa [IOK
buonornsa xak
Havia 2 0.5 https://m.edsoo.ru/7f41c
Ve 292
JKuBbie cucTEMEI Bubmorexa [JOK
1 https://m.edsoo.ru/7f41c
Y UX OpraHu3anus
292
XUMUYECKUH bu6moreka [IOK
COCTaB U 8 1 https://m.edsoo.ru/7f41c
CTPOEHUE KIETKHU 292
KuszaenesareapHO BubmaoTexa IIOK
6 https://m.edsoo.ru/7f41¢c
CTb KIETKHA
292
PasmHOXeHne n
bu6mmoreka [IOK
WHIMBHIyAJIbHOE
5 1 https://m.edsoo.ru/7f41c
pazBuTHE
292
OpraHU3MOB
HacnencrBeHHOCT bubnuotexa [JOK
b ¥ U3MEHYUBOCTH 8 1.5 https://m.edsoo.ru/7f41c
OpPra’Hu3MoOB 292
Cenexuusa
bu6mmoreka [IOK
OpraHU3MOB.
3 https://m.edsoo.ru/7f41c
OCHOBBI
292
OMOTEXHOJIOTUHU
bubnuoreka [JOK
PesepBHOE Bpems 1 https://m.edsoo.ru/7f41c
292
OBILIEE
KOJIMYECTBO
34 0 4
YACOB IIO
ITPOT'PAMME
11 KJIACC
Ne HanmenoBan | KoandecTBo yacosB DJIeKTPOHHBbIE
n/ | uepazgeqoBu | Beer | Kourpoabusl | IIpakruyeck (uudposrie)
n TeM o e padoThl He paGoTbl o0paszoBaTeJibHbIE
NPOrpamMmbl pecypchl




bubmuoreka [IOK
DBOJIIOIIMOHHA
9 1 https://m.edsoo.ru/7f41cc
s1 OMOIOT U
74
Bo3nuknosenu
bu6mmoreka [IOK
€ ¥ pa3BUTHE
9 0.5 https://m.edsoo.ru/7f41cc
SKU3HU Ha
74
3emiie
Opranusmsl 1 bubnuorexa [JOK
OKpYXKaromas 5 1 https://m.edsoo.ru/7f41cc
cpena 74
CooOmecTBa u bubmmoreka [{OK
SKOJIOTHYECKUE 9 https://m.edsoo.ru/7f41cc
CHUCTEMBI 74
P bu6moreka [IOK
€3epBHOE
2 https://m.edsoo.ru/7f41cc
BpeMsi
74
OBIIEE
KOJIMYECTBO
34 0 2.5
YACOB I10
[TPOI'PAMME
INOYPOYHOE IIVIAHUPOBAHUE
10 KVIACC
Ne KoauuecTBO YacoB 1 DJIeKTPOHHBbIE
aTa
Kontpoas | IIpakTuuec undponbie
Tema ypoka Bce H3Yy4eH
n/ HBIE KHe st oOpa3oBaTeJibHbIE
0
n r padoThI padoThI pecypcshl
bu6mmoreka [JOK
B https://m.edso0.ru/86
HOJIOTUS B
CUCTEME Ha I 3e6122
K https://m.edsoo.ru/86
3e632a
Metonarnl
[IO3HAHUA
JKUBOU
IPUPOIEL.
PHp bu6mmoreka [JOK
IIpaxkTrueckas
2 26 No | 1 0.5 https://m.edsoo.ru/86
paborta 7 3e6122
«Hcmonp3oBan
He pa3IuyHbIX
METOJIOB MpHU
W3y4YEHUU




OUOJIOTUYECKU
X 0OBEKTOBY»

buonorunuecku
bubmuoreka [IOK
3 © CHCTEMBL, https://m.eds00.ru/86
MPOIIECCHI U UX 366564
H3y4YeHUe
XUMHAYECKUHN
COCTaB KJICTKH. bu6mmoreka [{OK
4 Bomau https://m.edso00.ru/86
MUHEpaJIbHbIE 3e674e
cou
benku. CocraB bubmmoreka [{OK
5 U CTPOCHHE https://m.edsoo.ru/86
OENIKOB 3e6b72
depmMeHTH —
OMOJIOTHYECKHU
e
KaTaJn3aTopHI.
JlaGoparopHas
pabota Ne 1 bubnuoreka [IOK
6 «3yuenne 0.5 https://m.eds00.ru/86
KaTaIUuTHYECKO 3e6b72
1 aKTUBHOCTH
dhepmeHTOB (Ha
npumepe
aMUJIa3bl WIH
KaTaJiasbl)»
— bu6mmoreka [JOK
7 — https://m.edso0o.ru/86
3e6870
HyKieuHoBbie bubmuoreka [JOK
8 etoTiL ATD https://m.edsoo.ru/86
3e6dSc
Hcropus u
METO/IbI
— bubnuoreka [IOK
9 CIETKIL https://m.edsoo.ru/86
3e6e88
Knerounas
Teopus
Knetka xak
10 1IeJIOCTHAs
JKHBas CUCTEMa
11 Crpoenne 0.5 bubnuorexa [IOK




9YKapHOTHUYECK
OH KJIETKHU.
JlaGopatopHas
pabota Ne 2
«3yueHne
CTPOCHUS
KJIIETOK
pacTeHui,
KUBOTHBIX,
rpuboB 1
OaxTepuii moa
MHUKPOCKOTIOM
Ha TOTOBBIX

https://m.edsoo.ru/86
3e6ff0
https://m.edsoo.ru/86
3e716¢

MHKpOIIpernapa

TaxX U UX

OTTHCAHHECY

OOMeH bu6moreka [IOK
12 BEIECTB WU https://m.eds00.ru/86

MeTaboIn3M 3e766¢

POTOCHHTES. bu6mmoreka [IOK
13 X eMOCHHTES https://m.edso0o.ru/86

3e7c¢98

DHepreTHeck bu6mmoreka [IOK
14 N https://m.eds00.ru/86

i 0OMeH

3cTaae

Kuznennnbiit

LIAKJ KIICTKH.

Henenue

KJICTKH.

MuTo3.

JlaGopaTopHas

pabora Ne 3 bubnuoreka [JOK
15 «Hab6nronenne 0.5 https://m.edsoo.ru/86

MHTO3a B 3e7dc4

KJIETKax

KOHYHKA

KOpeIlKa JTyKa

Ha TOTOBBIX

MUKpoOTpemnapa

Tax»

buocunres bu6mmoreka [JOK
16 Ocnka. https://m.edsoo.ru/86

Peaknus

3e796e




MAaTpUYHOTO

CUHTE3a
Tpancnsaus — bubnuorexa [JOK
17 OMoCHHTE3 https://m.edsoo.ru/86
Oenka 3e796¢e
Hexnerounsie bu6mmoreka [{OK
18 (OpMBI )KU3HH https://m.eds00.ru/86
— BUPYCHI 3e7540
bu6mmoreka [IOK
Dopmbl https://m.edso0o.ru/86
19 Pa3MHOKEHHUS 3e81b6
Opra’Hu3MoOB https://m.edsoo.ru/86
3e831e
bubmmoreka [{OK
20 Meiios https://m.eds00.ru/86
3e7f4a
O6pazoBaHue
Y pa3BUTHE
ITOJIOBBIX
KJIETOK.
Ormno10TBOpEH
ue.
JlabGopaTopHas bubnuorexa [JOK
21 pabota Ne 4 0.5 https://m.eds00.ru/86
«3yuenne 3e81b6
CTPOCHHS
MTOJIOBBIX
KJIETOK Ha
TOTOBBIX
MHKpOIIpernapa
Tax»
WNHnuBunyainbx bu6mmoreka [JOK
22 0€ pa3BUTHE https://m.edsoo.ru/86
OpPraHu3MOB 3e8436
I'enernxa —
HayKa o bubnuoreka [IOK
23 HacJieACTBEHHO https://m.edsoo.ru/86
CTH U 3e86f2
W3MEHYUBOCTH
3aKoHoMeproc bu6mmoreka [JOK
24 ™ https://m.edsoo.ru/86
HacJe0BaHUs

IIPpHU3HAKOB.

3e8878




Monorubpuax
oe
CKpCIIIUBAHHE

25

JurudpunHoe
CKpEeLIBaHHE.
3akoH
HE3aBUCHMOTO
HaCJIeI0BaHUS
MIPHU3HAKOB

bu6mmoreka [{OK
https://m.edsoo.ru/86
3e89a4

26

Cueniennoe
HaCJle/IOBaHHE
MIPHU3HAKOB.
JlaGoparopHas
pabota Ne 5
«3yueHune
pe3yabTaToOB
MOHOTHOPHTHO
rou
JTUTUOPUIHOTO
CKpEeIMBAHUS
y Ap030QHITbI
Ha TOTOBBIX
MUKpoOIpemnapa
Tax»

0.5

bu6moreka [IOK
https://m.edsoo.ru/86
3e8c60

27

I'enernka
rmoJia.
Hacnenosanue
MIPU3HAKOB,
CLIENJICHHBIX C
MOJIOM

bu6mmoreka [JOK
https://m.edsoo.ru/86
3e8c60

28

3menunBOCTH

Henacnencrse
HHas
H3MEHYHNBOCTb.
JIaGopatopHas
pabota Ne 6.
N3yuenue
MOIU(PHUKAIIIO
HHOM
W3MEHYHMBOCTH,
MOCTPOCHHE
BapUAITMOHHOT

0.5

bu6mmoreka [JOK
https://m.eds00.ru/86
3e8efe




0 psiaa u
BapUalMOHHOU
KpHUBOW»

29

Hacnencreenn
ast
HU3MEHYHBOCTD.
JlaGoparopHas
pabora Ne 7.
«Ananuz
MyTauun y
po30¢uUIIBI HA
TOTOBBIX
MUKpOIIpernapa
Tax»

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/86
3e8efe

30

T'enernka
qeJI0BEKa

bu6moreka [IOK
https://m.edsoo.ru/86
3e8d78

31

Pe3epBHbIit
YPOK.
O06001enue no
TeME
«HacaenctBen
HOCTE U
H3MEHYHMBOCTD
OpPraHU3MOBY

32

Cenexkuusa Kak
HayKa u
poI1iecc

bu6mmoreka [JOK
https://m.edsoo.ru/86
3e9214

33

MeTtonanl u
JOCTHKEHUS
CeJIEKIINU
pacTeHuit u
KUBOTHBIX

bu6mmoreka [JOK
https://m.edso0.ru/86
39214

34

buorexnoigorn
sl KaK OTpacib
MPOU3BOACTBA

bubmuoreka [JOK
https://m.edso0.ru/86
39336

OBILIEE
KOJIMYECTBO
YACOB 10
[IPOT'PAMME

34 0

1 KVIACC

Ne

Tema ypoka

KoaunuyecTBO 4acoB

Hdarta

DJIEeKTPOHHBIE




Bee KonTpousb IIpakTuye H3Yy4YeH | HUPpoOBbIE
n/ HbIE CKHe us o0pa3oBaTte/ibHbIE
1| ro padoThsI padoThbI pecypcbl
DBOIIONHS U bu6mmoreka [IOK
METOJIbI €€ 1 https://m.edsoo.ru/86
U3Y4YECHUS 3ea20e
Hcropus
bu6mmoreka [{OK
PasBHTHA . 1 https://m.edsoo.ru/86
MPEeACTABICHHUI 360570
00 PBOJTFOITHH =
MuKposBomon bubmmoreka [{OK
1 https://m.eds00.1u/86
ust 3e9cle
[Homynmsanms
KaK
aJeMeHTapHast
eIMHAIIA BHIA
W SBOJTFOITHH.
bu6moreka [IOK
JlabGopaTopHas
1 0.5 https://m.edso0o.ru/86
pabota Ne 1 3699¢6
«CpaBHeHuUe
BHUJIOB T10
Mopdostoruaec
KOMY
KPUTEPHUIO»
JBroxymiue
CHJIBI bu6mmoreka [JOK
(’;meMeHTapHbIe 1 https://m.eds00.ru/86
(hakTophI) 3e9dad
SBOJIIOIUN
EctecTBennsIit bu6mmoreka [JOK
0TOOp M €ro 1 https://m.edsoo.ru/86
opmbl 3e9ed0
PesynbraTel
SBOJIIOIUHN:
pUCIIOCOOIIeH
HOCTb bu6mmoreka [JOK
OpraHu3MOB U 1 0.5 https://m.edsoo.ru/86
BHJI000pa30BaH 3e9fde
ue.
JIaGopatopHas

pabota Ne 2




«Onucanue
pUCIIOCOOTICH
HOCTH
opraHusma u eé
OTHOCHTEIIEHOT
0 XapaxTepa

Hanpasnenus u
yTH
MaKpO3BOJIIOLU
"

bu6mmoreka [{OK
https://m.edsoo.ru/86
3e9cle

Heobpatumoct
b 3BOJIFOIINH

10

Hcropus
’KHU3HH Ha
3emie u
METOBI €€
M3y4YEHUS

11

I'nmoTe3nr
MPOUCXOXKACHU
s KM3HU Ha
3emiie

bu6moreka [IOK
https://m.edsoo.ru/86
3ea5ab

12

PazButune
KU3HU Ha
3emJie 1o 3pam
U TIepuoaam

bu6mmoreka [IOK
https://m.edsoo.ru/86
3eabbe

13

OcHoBHbIE
3TaIbl
3BOJIIOLUA
PacTUTEIBHOTO
U KUBOTHOTO
MHpa.
IIpakTrueckas
pabota Ne 1
«3yuenue
HCKOIMAaeMbIX
OCTaTKOB
pacTeHui u
KUBOTHBIX B
KOJUIEKLIHASIX»

0.5

bubmuoreka [JOK
https://m.edso0.ru/86
3ea8bc

14

CoBpemeHHast
cucTema
OpPraHHYECKOTO
MUpa

bu6mmoreka [JOK
https://m.edsoo.ru/86
3ead8e




15

DBOJTIOIUS
YeloBeKa
(anTpormnorenes)

bubmuoreka [IOK
https://m.edsoo.ru/86
3eac2c

16

JBrkymue
CHUJIBI

(paxropsr)
aHTpOIIOTeHe3a

bu6mmoreka [IOK
https://m.edsoo.ru/86
3ead44

17

OcHOBHBIE
craagnuu
9BOJIIOIUN
yeaoBeKa

18

YenoBedeckne
pacel 1
IIPUPOJIHEIE
aJanTanuu
yeJioBeKa

bubmmoreka [{OK
https://m.edsoo.ru/86
3eaea2

19

Pe3epBHbIit
YPOK.
O06001enue 1o
TeEME
«Bo3HNKHOBEH
W€ U pa3BUTHE
’KM3HU Ha
3emie»

20

OKOJI0rUs Kak
HayKka

21

Cpenpl
oOuTaHus U
DKOJIOTHYECKHUE
(hakTophI

bu6mmoreka [JOK
https://m.edsoo.ru/86
3eafec

22

Abunotuueckue
(hakTophI.
JlaGopaTopHas
pabota No 3.
«Mopdonorny
€CKHue
0COOEHHOCTH
pacTeHui U3
Pa3HBbIX MECT
0oOUTaHUSD.
JlaGopatopHas
pabota Ne 4.
«Bnusiaue

0.5

bu6mmoreka [JOK
https://m.edso0.ru/86
3ebl10e




CBETa Ha pocT
U pa3BHUTHE
YEPEHKOB
KoJIeyca»

23

buornueckne
(baxTopsl

bu6mmorexa [IOK
https://m.edsoo.ru/86
3eb348

24

OKOJIOTUYECKU
e
XapaKTEPUCTHUK
Y TIOTTYJISILIAH.
[IpakTnueckas
pabota No 2
«IToacuér
IUIOTHOCTH
MOMYISAIHAN
Pa3HBIX BUJIOB
pacTeHuin»

0.5

25

CooOmecTBa
OpPraHu3MOB —
OHOLIEHO3

bu6moreka [IOK
https://m.edsoo.ru/86
3eb46a

26

OKOJOTHYECKU
€ CUCTEMBI
(3KOCUCTEMBI)

bu6mmoreka [IOK
https://m.edsoo.ru/86
3eb46a

27

OCHOBHBIC
nokasareinu
9KOCHUCTEMBI.
OKOJIOTUIECKH
€ TUpaMu/Ibl.
CBolicTBa
9KOCHUCTEM.
Cyxkueccus

bu6mmoreka [JOK
https://m.edsoo.ru/86
3eb5fa

28

IIpupoausie
3KOCHUCTEMBI

29

AHTPOTIOT€HHBI
€ 9KOCHCTEMBI

30

buocdepa —
riaobannHas
9KOCHUCTEMA
3eman

bu6mmoreka [JOK
https://m.edso0.ru/86
3ebb5Se

31

3aKOHOMEPHOC
TH
CYILECTBOBAaHU

bu6mmoreka [JOK
https://m.edsoo.ru/86
3ebd16




s 6rnochepsl

YemoBeuecTBO
32 B Onocdepe 1
3emMiiu

CocymecTtBoBa bubnuotexa [JOK
33 HUE IPUPOJIbI U 1 https://m.eds0o.ru/86
4eI0BeYCCTBA 3ebale

Pe3epBHbIit
YPOK.
O0001eHne
TCMBbI

34 1
«CoobimecTBa
H

OKOJIOTHYCCKHE

CUCTCMBI»

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34 0 2.5

YYEBHO-METOAUYECKOE OBECIIEHUEHUE OBPA3OBATEJIbHOI'O
IMPOLECCA

OBSA3SATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIJI51 YYEHHUKA

* buosorus / [laceunuk B.B., Kamenckuit A.A., PyorioB A.M. u npyrue /Ilox pex. [Taceunnka
B.B., AxunonepHoe o6mectBo «M3narenscTBo «IIpocBemenner

* buosorus, 10-11 xmaccel/ Aaapeesa H./[., O0mecTBO ¢ orpaHUYeHHOM OTBETCTBEHHOCTHIO
« 101 MHEMO3HWHA»»

* buosorus, 10-11 xnaccel/ Baxpymes A.A., bypckuit O.B., Payruan A.C., Ponuonosa E. 1.,
Pozanos M.H., OGmiecTBO ¢ OrpaHMUE€HHON OTBETCTBEHHOCTHIO «baaccy

* buosorus, 10-11 xnaccel/ 3axapos B.b., Pomanosa H.H., 3axaposa E.T.; nox penakiueit
Kpukcynosa E.A., O6miecTBO ¢ OrpaHHYeHHO OTBETCTBEHHOCTHIO «Pycckoe clloBo -
YYCOHHK»

* buonorus, 11 knacce/ benses I.K., bopoaun I1.M., JpiMuun I'.M. u apyrue; noa penaxiueit
bensera JI.K., Iermmmia .M., AkiinonepHoe oodmectBo «M3natensctBo «IIpocBemnienuey

* buosorus, 11 xnacc/ Kamenckuii A.A., Kacniepckas E.K., CuBornazos B.U., AkiinonepHoe
obmectBo «M3narenbeTBo «IIpocBemieHue

* buonorus, 11 knacc/ [Naceunuk B.B., Kamenckuit A.A., Py6rios A.M. u apyrue /Ilox pen.
[Taceunuka B.B., Akuroneproe o6miectBo «M3marenbctBo «IIpocBemieHues

* buonorus, 11 knacc/ [Tonomapésa N.H., Kopuunosa O.A., Jlonmmmna T.E. u npyrue; noa
penakuueii [Tonomapéroit M.H., OOmiecTBO ¢ OrpaHi4eHHON OTBETCTBEHHOCTHIO
Wznarensckuii nentp «BEHTAHA-T'PA®»; AkiimonepHoe o6miectBo «H3naTenscTBo
«IIpocsemienue»

* buonorus. buonoruyeckue cucremsl u mporeccsl, 11 kmace/ TepemoB A.B., Ilerpocosa P.A.,
OO01ecTBO ¢ orpaHMYeHHO 0TBeTCTBeHHOCTHIO «I3marenscTBO BJIAZIOC)»; O01iecTBo ¢
OTPaHMYEHHOU 0TBETCTBEHHOCTHIO «M3naTenbckuii nentp BJIAJIOC»

* buonorus. O6mas 6uonorus, 10 knace/ Cuornazos B.U., Aradonosa U.b., 3axaposa E.T.,
OO0111eCTBO ¢ OTPaHUYEHHOM OTBETCTBEHHOCTHIO «/IPODA»; AKIIIOHEpHOE 00IIECTBO
«M3narenscTBO «IIpocBemienue»




METOAUYECKHUE MATEPUAJIBI VIS YAUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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