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HOACHUTEJIBHAS 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
MOJX0A0B K (popMUpOBaHHIO cojepkaHui ydeOHoro mpeamera «buonorus» cocraBwiIn:
koHHenrtyanbHble nosiokeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IENIEH, COJEpKaHMUS,
pe3ynbpTaToB 00y4deHHs1 U TpeOOBaHMA K YPOBHIO IOATOTOBKH BBITYCKHUKOB, MOJIOXEHHUS 00
o0MmMX HEeNsIX W MPUHIHUIAX, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero oobpaszoBanus B Poccuiickoit denepannu, a TakkKe MOJIOKEHUS O crielu(rKe OUOJIOTUH,
e 3HAaYCHWU B TMO3HAHWU >KUBOW MPHUPOJBl M OOSCTICUYCHHH CYIIECTBOBAHHS YEJIOBEYECKOTO
obmectBa. CorilacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEEIICHBl OCHOBHBIE (DYHKIIUU MPOTPaMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHue O EesIX, 00 00IIel cTparerun ooydeHus,
BOCIIUTaHUS W pa3BUTHA OOydaromMXcsl cpeAcTBaMH y4deOHoro mnpeamera «buomorus»,
ompenenser 00sA3aTENbHOE MPEIMETHOE COJCpKAHHUE, €r0 CTPYKTYPY, pacmpelelieHHe I10
pasnenaM M TeMaM, PEKOMEHIyeMYIO MOCIeIOBATeIbHOCTh M3YYeHHUs y4yeOHOro marepuana ¢
YU€TOM MEXMPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH 00pa3oBaTEILHOTO Ipollecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIINXCA.

B mporpaMme 1O OHOJOTHHM TaKKe YYUTHIBAIOTCS TpPEOOBaHUS K IIAHUPYEMBIM
JMYHOCTHBIM, METAlpEAMETHBIM M TPEIMETHBIM pe3yibTaTaM oOydeHHs B (opMHUpOBaHHUH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEIHLHOCTH/y4€OHBIX NEUCTBUI 00yJarOmUXCs MO
OCBOEHHIO COJIepKaHUs OMOJIOTHYECKOTO 00pa30BaHUsI.

B mporpamme mo Omonoruu (10—11 xmaccel, 6a30BBIi ypPOBEHb) peaM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3y4YeHHHU Ouosoruu, Omaromapss 4eMmy B HeW MpocMaTpuBaeTCs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUM, CBSI3aHHBIX ¢ (POPMHUPOBAHHMEM E€CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JMYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpekHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoit cpezne. llosTomy Hapsiay ¢ u3ydeHHeM OOLIEOMONOTHYECKHX TEOpH, a Takxke
3HAaHUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHTra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MPOLIECCOB B IMPOrpaMMe IO OWMOJIOTHM YAEIECHO BHUMAaHHE HCIOJIb30BAHUIO MOTYyYECHHBIX
3HAaHWUN B IOBCETHEBHOM KU3HU AJISl PEIICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIe: PO PUIAKTUKH
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YeJIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUS HKOJIOTUYECKH 1I€TIECO00pPa3HOTO MOBEACHHS B OKpY)KAOIIEeH MPUPOJHON cpene,
aHallM3a BJMSHUS XO3AWCTBEHHOM [EATEIBHOCTH 4YEJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
MCKYCCTBEHHBIX AKOCHCTEM. YCHUJICHHE BHUMAaHUs K MPUKIAAHOW HAIMPaBICHHOCTH Y4eOHOTO
npeaMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUHN UIsl pelIeHuUs
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHre y OOYYarOIIUXCS CIIOCOOHOCTH aJanTHPOBATHCA K U3MEHEHHUSM JTUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buosioruss Ha ypoBHe cpeaHero ooOmiero oOpa3oBaHUS 3aHMMaeT BakHoe mecTo. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCS NPEACTABICHUNH O HAYYHOW KapTUHE MHpAa,
pacmupsieT 1 0060011aeT 3HAHUS O )KUBOU MPUPOJE, €€ OTIMUNTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLUHU, CO3MAET YCIOBHUS Ui TMO3HAHUS 3aKOHOB JKHUBOM TMPHUPOJIHI,
¢dopmupoBaHus (YHKIIMOHAIBHON I'PaMOTHOCTH, HAaBBIKOB 3JI0POBOTO0 M Oe3omacHoro obpasza
KHU3HH, IKOJIOTHUECKOTO MBIIIUIEHUS, [IEHHOCTHOTO OTHOLIEHHUS K )KMBOM MPHUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHue OHONOTHS UMEET TaKkKe JJs pEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 3aJau cpeHero oouiero oOpa3oBaHus, conuann3anun odyqaromuxcs. M3yuenue



ouosorun oOecrieynBaeT yCIIOBUS ISt (dbopmupoBaHus MHTEJUICKT yaJIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYpPBI, CIOCOOCTBYET
MHTETpalud OUOJIOTUYECKUX 3HAHUU C MPEACTABICHUSMH U3 JIPYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu. HazBaHHbIE TIOJI0KEHUS O MpeIHa3HAYCHUH YIeOHOTO
npenMera «buonorus» CcoCTaBWIM OCHOBY Ul ONpPENENEHUS IOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €TO COJIEPKAaHUs, IPEICTABICHHOIO B IPOTpaMMe 10 OUOJIOTHH.

OT10op conepxkanust yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIIEH C
MO3ULUHI KyJIbTYpOCOOOPa3HOTO MOAX0J1a, B COOTBETCTBUM C KOTOPBIM 00Yydaroluecs JOJKHbBI
OCBOUTH 3HAHWS M YMEHHS, 3HAUYUMbIC i1 (popMUpOBaHUs OOMIEH KyIbTYpBl, OTPEACISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXaloUlell NpUpoAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHON KU3HU U MPAKTHUECKOU aesarenbHocTH. Oco0oe MecTo B 3TOM cUCTeMEe 3HAHUU
3aHMMAIOT DJIEMEHTBl COJEP)KAHMS, KOTOpbIE CIyKaT OCHOBOM i  (QOpMHUpPOBaHUs
MPEJICTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTAIMIX JIMYHOCTH, CHOCOOCTBYIONINX I'YMaHU3allUK OMOJIOrMYECKOro 00pa3oBaHMUsL.

CrpykTypupoBaHUE coOJiepKaHUsl y4eOHOro Marepuajga 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 yueOHoro npeamera «buonorus» BblleneHbl CIeAyIOUINe COAep)KaTeabHble JIMHUU:
«buonorus kak Hayka. MeTo/pl HaydHOTO NO3HaHUs», «KieTka kak Ouojiorndyeckas CUCTEMay,
«Opranusm Kak OuoJsiornyeckas cuctema», «CucremMa U MHOTooOpa3sue OpraHMyecKoro Mupay,
«IBOJIIOLUS JKUBOW MPUPOABDY, « IKOCUCTEMBI U MPUCYITUE UM 3AKOHOMEPHOCTH».

Henp u3ydyenus ydeOHOro mnpeamera «buosnorus» Ha 06a30BOM YpOBHE — OBJAJCHHE
oOy4aromUMHUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMd HBBIX CHCTEM
pa3sHOro paHra U NpUOOpPETEeHNEe YMEHHUH HCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JAEHCTBUM B
OTHOILIEHUH O0BEKTOB >KMBOM MPUPO/IBI U PEILIEHUs Pa3IMYHBIX KU3HEHHBIX POOIIEM.

JlocTiwkeHnne Lenau u3ydeHust ydeOHoro mnpeamera «buonorus» Ha 6a30BOM YypOBHE
o0ecreunBaeTcs: peIeHUeM CIeAYIOIUX 3a1ay:

OCBOEHHME OOYYalOIIMMHUCA CUCTEMbl 3HAaHUH O OHOJOTHMYECKUX TEOpHUsX, YUEHHSIX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBUiaX, CIYXKAaIlUX OCHOBOW I (OPMHUPOBAHUS
IIPEICTABICHUM O ECTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAY4YHOIO IO3HAHHA,
CTPOEHHUH, MHOro0oOpasMu U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOI'O YPOBHS OpraHM3alluy,
BBIJIAIOIIMXCS] OTKPBITUSX U COBPEMEHHBIX MCCIIEI0OBaHUAX B OMOJIOTUH;

¢dopmupoBaHue y oOy4arolUXCs IO3HABATENbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
crocoOHOCTEH B Mpolecce aHaau3a JaHHbBIX O MyTAX Pa3BUTHUA B OHMOJOIMM HaydHBIX B3IJISJIOB,
UJEH U MOAXO00B K U3yYEHHIO )KMBBIX CUCTEM Pa3HOI'0 YPOBHS OpPraHU3aLlUu;

CTaHOBJIEHHME Y oOOydaromuxcsi oOmeld KyabTypbl, (QYHKIMOHAIBHOM I'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHUBAThH SIBJICHHS OKPYXAIOLIEro MUpPA >KUBOW NMPHUPOJIBI HA
OCHOBAHMU 3HAHUH U ONBITA, OJYYEHHBIX PU U3Yy4EHUHN OUOJIOTHH;

¢dopmupoBaHue y oOy4aroUUXCs YMEHMH MIUIIOCTPUPOBATh 3HAUEHUE OMOJIOTHYECKUX
3HAHUW B TPAKTUYECKOW JEATEIBHOCTH YEJIOBEKA, DPA3BUTUM COBPEMEHHBIX MEIMLMHCKHUX
TEXHOJIOTUI U arpoOHMOTEXHOJIOTHIA;

BOCIMTaHUE YOESKJIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM >KMBOM IMPUPOJIHI,
HE00X0AUMOCTH OepeXHOT0 OTHOLIEHMSI K Hell, COOMIOAEHUS STHUECKUX HOPM NPH MPOBEICHUH
OMOJIOTUYECKUX UCCIIEIOBAHUM;

OCO3HAHME LEHHOCTH OMOJOTMYECKUX 3HAHUM Ul MOBBILICHHUS YPOBHS SKOJOTHYECKOMH
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



NpUMEHEHHE MPUOOPETEHHBIX 3HAHMN M YMEHUH B TOBCEJHEBHOMN KM3HM JUISI OLIEHKU
MOCIIEICTBUI CBOEH JEATENBHOCTH 1O OTHOMIICHUIO K OKPYXKaIoLIeH cpenae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COONIOIEHNE Mep TTPO(DUTAKTUKY 3200 I€BaHUN.

B cucreme cpennero obmiero obpasoBanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS 00S3aTENIbHBIM YYEOHBIM MPEAMETOM, BXOJISIIMM B COCTaB NPEAMETHOW o0iacTu
«EcTecTBeHHO-HAYYHBIE TTPEMETHI.

Jist u3ydenusi OMosoruu Ha 6a30BOM YPOBHE CpelHEro o0Imiero oOpa3oBaHusi OTBOAUTCS
68 yacos: B 10 kimacce — 34 yaca (1 gac B Henenio), B 11 kimacce — 34 yaca (1 yac B Heneno).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJjiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKHMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4YHOU KapTHHBI MUpa. CHCTeMa OMOJIOTHIECKUX HAYK.

MeTo1pl TO3HAHUS KUBOM MPUPOABI (HAOMI0IEHUE, SKCIEPUMEHT, OIMCAaHUE, U3MEPEHHUE,
KJIaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00pabOTKa JaHHBIX).

JdemoncTpaumnu:

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

Tabmuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NPAKTH4YECKUE PA0OThHI:

[Ipaktnueckass padora Ne 1. «Mcnonb3oBaHuEe pa3IUYHBIX METOJIOB IPU H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus: Ouonoruu. OTIHune >KUBBIX
CUCTEM OT HEOPraHUYECKOW MPHUPOIbI.

CpoiictBa OmocucTeM ¥ HX pa3HOOOpasue. YpPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoHncTpauuu:

Tabmuupl 1 cxeMbl: «OCHOBHBIE TPU3HAKU JKU3HU», «YPOBHU OpPraHU3AIMH >KUBOM
MIPUPOJIBI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMHUYeCKHUil COCTAB U CTPOEHHUE KJIETKH.

XUMHYECKUM  COCTaB  KIETKM.  XUMHYECKHME  3JIEMEHTBhl:  MaKpOJJIEMEHTHI,
MHKpPO3JE€MEHThI. Bo/ia 1 MUHEpaibHbIE BEILIECTBA.

@yHKIMK BOJbl M MHUHEpaIbHBIX BeELIECTB B KieTke. [lognepkaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u crpoenue 0ekoB. AMUHOKHUCIOTH — MOHOMEpHI OekoB. HezameHnumsie
U 3aMEHHUMbIE aMHHOKUCIOTHL. AMHUHOKHUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBHYHAs, BTOpWUYHAs, TPETHYHAs W YETBEPTHYHAS CTPYKTypa). XHUMHUECKHE
cBoiicTBa OenkoB. bronorudeckue GyHKIMU OEIKOB.

@®epMeHThl — Ouonoruyeckue kKaranu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Omimuus  ¢GepMEHTOB  OT
HEOPraHMYECKUX KaTaln3aToOpPOB.

VYraeBoJipl: MOHOCaxapupl (III0K03a, pubo3a u JIe30Kkcupubdo3a), 1ucaxapuabl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJHKOTeH, IeJIono3a). buomorndyeckue GyHKIUU
YIJIEBOJIOB.

Junuapl:  TpUrauuepunasl, ¢ochomunuasl, crepouabl. ['mapodmisHO-rHAPO(OOHBIE
cBoiicTBa. buonornyeckue ¢yHknun nunuaoB. CpaBHEHHE YIIIEBOAOB, OCIKOB U JMIHJIOB Kak
HCTOYHUKOB PHEPIUH.



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

[uronorus — Hayka o kiuerke. Kileroynas teopus — npumep B3auMMOJCHCTBUS UACH U
(axTOB B HAYYHOM TMO3HAHUH. METOIbI U3YYCHHS KIIETKH.

Knetka kak nenocrHas >xuBas cucrema. OOLIue Npu3Hakyu KIETOK: 3aMKHYTasi Hapy»Has
MemOpana, mosekynbl JJHK kak reneTnueckuii anmapar, cucTeMa CHHTe3a Oelka.

Tumbl  KIETOK: dyKapHOTHYecKass © mpokapuoTudeckas. OCOOCHHOCTH CTpPOCHHS
npokapuoTHdeckoi kietku. Kinetounas crenka 6akrepuii. CTpoeHHE SYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTENBHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAJIUKC, UX (YHKIHH.
[Inazmatuueckass memOpana, €€ cBoiictBa W (QyHkuuu. [luTomnazmMa u e€ opraHoUIbI.
OnnomeMOpannblie opranouas! kietku: JIIC, anmapar ['onbaxku, mu3zocomsl. [loayaBTOHOMHBIE
OpraHoujipl KJIETKH: MHUTOXOHAPUH, IIacTUibl. lIpomcxoxkaeHne MHUTOXOHAPUA W IUIACTHI.
Buner nnactun. HememOpanHble opraHouibl KJIETKU: pUOOCOMBI, KIIETOUHBINA LEHTP, HEHTPUOJIH,
PECHUYKH, KI'yTUKH. DyHKIIUU OpraHOUA0B KIIETKU. BKitoueHus.

SAnpo — perynstopHslil neHTp kinetku. CTpoeHue sapa: sijaepHas 000J0uKa, KapuoIuia3ma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KJIETKE.

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 XUMHYECKHX OJIEMEHTOB B HEXHUBOM  MIPUPOJIE»,
«PacrpeneneHrue XUuMUYECKUX NIEMEHTOB B )KMBON IIPUPOJIEN.

Tabmuuel u cxemsl: «llepuoanyeckas Tabiuna XUMHUYECKHUX 3JI€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunTes Oenkay, «CtpoeHue MoJiekyisl Oenka», «CTpoeHne pepmeHTay,
«Hyxneunnossie kucinotel. [JHK», «Ctpoenne mosekynbr ATy, «CTtpoeHHne 3yKapuoTUYECKOM
KIeTKkn», «CTpoeHHE XUBOTHOM KIETKW», «CTpOeHHe pacTUTENbHOM KiIeTku», «CTpoeHue
IIPOKapPUOTUYECKOH KIETKW», «CTpOCHHE Apa KIETKN», «YTIIEBOIABD, «JIHImuIbD.

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpYHOBaHHE A HPOBEAEHUS HAOIIOAEHUM,
U3MEpEHUH, 3KCIEPUMEHTOB, MHUKPOIpENnapaTbl pacTUTENbHBIX, KUBOTHBIX M OaKTEpUabHBIX
KIIETOK.

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

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

JlaGopatopHass pabotra Ne 2. «l3ydyeHue CTpOEHMs KIETOK pAacTEHHUH, *XUBOTHBIX U
OakTepuii o]l MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OIMUCAHUE.

Tema 4. 7Ku3HeaeATeJbHOCTD KICTKH.

OOmeH BemiecTB, WM MeTa0ONM3M. ACCUMWISANMS (MJIaCTHUECKUH OOMEH) U
JTUCCUMIIIALUSA (SHEpreTUYecKrii 00OMeH) — IBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Poib
3aKOHOB COXPaHEHMsI BELIECTB U SHEPTUH B IOHUMAHUU MeTa0oIM3Ma.

Tunbr oOMeHa BeriecTB: aBTOTpO(HBIA U rereporpodHslii. Pons depMenToB B 0OMeHe
BEIIECTB U NPEBPALLEHNUHN SJHEPTUN B KIIETKE.

®otocunTe3. CBeroBas u TemHOBas Ha3pl ¢orocuHTe3a. Peakuuum QoTtocunTesa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A IS *KU3HU Ha 3emiie. BausHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.



XemocuHTe3. XEMOCHHTE3UPYIOLMe OaKTepuu. 3HAYECHUE XEMOCHUHTE3a ISl JKU3HH Ha
3emuie.

Ouepreruyecknii oOMeH B  KieTke. PacimieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE PHEPTUU B KJIETKE. DTalbl dHEpreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buabl. KucimoposHoe oxucieHue, WM KJIE€TO4YHOE  JpIxaHue. OKUCIUTEIbHOE
dbochopunmmupoBanue. DPPEKTUBHOCTH IHEPTETUISCKOTO OOMEHa.

Peakium wmarpuuHoro cuHTe3a. leHermueckas wuHpopmamms u JHK. Peammzanus
reHeTUYeCKON MHpopMaluu B KieTke. ['eHeTuueckuil koJ U €ro CBOMCTBA. TpaHCKpUNLIUS —
matpuunblii cunte3 PHK. Tpancnsauus — 6uocunres Oenka. Jrtansl TpaHcasuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Heknerounsie ¢opmbl ku3HM — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
NBanoBckuii). OcoOEHHOCTH CTPOEHHUS U JKU3HEHHOTO LIMKIIa BUpYycoB. bakTepruodaru. bonesnun
pacTeHMi, )KUBOTHBIX U YeJIOBEKa, BbI3bIBaeéMble BUpycaMH. Bupyc nMmyHonedunuTa yenoBexka

(BUY) - Bozoymutenr CIIMJla. OOpaTHasi TpaHCKpUIIIKS, peBepTaza U HMHTErpasa.
[TpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00JI€BaHUM.
JdemoncTpaumnu:

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

Tabmuupt w  cxembl: «Tunel  mutanus», «Metabonuzm»,  «MHUTOXOHAPHUIY,
«QHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢byHKIMOHUpOBaHWe reHa», «CuHTe3 Oenka», «l'eHernueckuit  kom», «Bupycobi»,
«bakrepuodarn», «Ctpoenme u ku3HeHHBIM 1wk Bupyca CIIWa, Oaxrepuodaray,
«Pemmukarus JTHK».

O6GopynoBanue: moaenu-ammiukanuu «Yaoenue [IHK u tpanckpunmms», «buocunres
oenkay, «CTpoeHHE KIETKW», Moaelb cTpykTypsl JJHK.

Tema 5. PazmHokeHNe M HHAUBUYAJbHOE Pa3BUTHE OPraHU3MOB.

Knerounsrii mMKn, WM SKU3HEHHBIM UK KiaeTku. MHTepdasza m muto3. IIporeccsr,
npoTekaromue B uHTepdase. Permmkamus — peakuus marpuuHoro cuHTe3a JIHK. Crtpoenwme
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. JMIUIOMAHBIA M TaIUIOUIAHBIA XPOMOCOMHBIC
Habopel. Xpomatusl. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS U MHAWBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsdiiue Ha pasHbIX
CTaAMSIX MUTO3a. BHOIOrM4ecKkuii CMbICII MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBI  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrojioe ¥ mojoBoe. Buasl  Oecrmolioro
Pa3MHOXKEHHUSI: JIeJICHHE HaJBOE, TOYKOBAHME OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHMUeE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHU3MOB, €0 3HAYEHUE s
CEJICKIUU.

[TonoBoe pazMHOXKEHHE, €r0 OTINYHUS OT OECIOJIOrO.

Meito3. Cragun Meno3za. Ilponeccsl, mpoucxoasmue Ha craausax menosa. lloBenenue
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbICi 1 3HaUEHUE Mei03a.

I'amerorenes — mporiecc 00pa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [10JI0OBBIE Kene3bl:
CEMEHHHUKU M sSu4HUKH. OOpa3oBaHHE U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIepMaTo30uj,
SUIEKIIETKa) — crepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHS —SIMIIEKIETOK U
cnepMaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Ortanbel 3MOPHOHATBHOTO Pa3BUTHUS Yy MO3BOHOYHBIX J>KHBOTHBIX: JIPOOJIEHWE, TacTpyJIsIus,



opranorenes. IloctamOpuonanpHOEe pa3BuTHE. THITBI TOCTAIMOPUOHATIBHOTO PAa3BUTHSA: MPSIMOE,
HenpsMoe (IMYMHOYHOE). BrmsiHue cpeasl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3bIBAaTh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacreHuil. OHTOreHe3 IIBETKOBOTO PACTEHHUS: CTPOEHUE CEMEHH, CTaAUU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOJOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE€ pa3MHOXKEHHE pacTeHUN», «JleleHne KIIETKU
Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBD», «KIIETOUYHBIA UK,
«Perumkanusa JTHK», «Muto3z», «Meios», «lIpsmoe u HenpsamMoe paszButue», «l'amerorenes y
MJIEKOTIUTAIOIINX U YesloBeKa», «OCHOBHBIE CTaJUN OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, Mukpomnpenaparsl «CriepMaTo30upl MIEKOMUTAIOIIETOY,
«Slifuexnerka miekonuramoomero», «KapuokuHes B KJIETKaX KOpelIKa JIyKa», MarHWTHas
MoJenb-anmukanus «Jlenenne kietkny», moaens JJHK, moaens metadaznoil XpoMOCOMBI.

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

JlabopaTtopnast padota Ne 3. «HaOmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
rOTOBBIX MUKpOIIpernapaTax.

Jlabopatopnast pabora Ne 4. «/3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenaparax».

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTh OPraHMU3MOB.

[Ipenmer wu 3amaum reHeTuku. Hcropus pas3BuTHs TeHETHMKH. PoJjib LUTOIOTHMM U
SMOpHUOJIOTUH B CTAHOBJICHUH T€HETUKU. BKiiax poccuiickux u 3apy0eXHbIX YUEHBIX B pa3BUTHE
reHeTUKH. MeToapl TeHETUKH (TUOPUIOJIOTUYECKHM, LHUTOT€HEeTUYECKUH, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATH. ['eHeTnueckass CUMBOJIMKA, UCIIOJIb3yeMasi B
CXeMaXx CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, yCTaHOBJeHHble [.  Mengenem.
MonorubpuaHoe cKpelnBanue. 3aKkoH eIMH0-00pa3us THOpUIOB nepBoro nokosienus. [Ipasuo
JOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. [‘mnoresa uncrotel ramer. [lonmHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe  CcKpemuBaHHE. 3aKOH  HE3aBUCHMOTO  HACJENIOBaHUS  MPU3HAKOB.
[{uToreneTnueckre OCHOBBI IUTHOPHUIHOTO CKpEIIMBAaHMS. AHaIH3UPYIOUIee CKpellUBaHUE.
Hcnonp30Banne aHAIM3UPYIOLIETO CKPEIIUBAHUS JUIsl ONIPEACTICHHS T€HOTUIIA OCOOH.

CuerienHoe HacnefoBaHue mpusHakoB. PabGora T. Moprana mno cuemieHHOMY
Hacje10BaHUIo reHoB. HapyllieHue clienieHHs TeHOB B pe3ysbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENIeHHE 10Jia. AYTOCOMBI U IMOJOBBIE XPOMOCOMBI.
l'omoramerHele M rereporaMmeTHble OpraHu3Mmbl. HaciiemoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
MIOJIOM.

N3meHunBoCTh. Buabl N3MEHYMBOCTH: HEHACIIEICTBEHHAs U HaclleACTBEHHas. Poib cpenpl
B HEHACJIEJICTBEHHOM HW3MEHYMBOCTHU. XapaKTepUCTUKAa MOJIU(PHUKAIMOHHON H3MEHYMBOCTH.
Bapuanuonsslil psn v BapuanuoHHas kpusas. Hopma peakuuu npusHaka. KonnuecTBeHHBIE U
KayeCTBEHHbIE MIPU3HAKU U X HOpMa peakiuu. CBoicTBa MOIU(PHUKAIIMOHHON N3MEHUYMBOCTH.

HacnenctBeHHast, MM TeHOTUIIMYECKAs, U3MEHUYUBOCTh. KOMOMHATUBHAS U3MEHUUBOCTb.
Meiio3 © T1OJIOBOM TpollecC — OCHOBA KOMOMHATHMBHOW W3MEHUMBOCTH. MyTalmoHHas
n3MeHYuBOCTh. Kraccuukamuss myranuii: TeHHblEe, XpOMOCOMHBIE, T'eHOMHble. YactoTa u



MPUYMHBI MyTarii. MyTtareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HACIIEJACTBCHHON
n3MenunBocty H. Y. BaBuiiosa.

BuesinepHas HacneCTBEHHOCTb U U3MEHUYUBOCTb.

I'enetuka uenoBeka. Kapuotum denoBeka. OCHOBHBIE METOJBI TEHETHKH YeJIOBEKa:
TCHCAJIOTUYCCKUH, OJIM3HCIOBBIM, IMTOTCHETUYCCKUH, OHOXMMHYECKUN, MOJCKYJISPHO-
reHetudeckuid. CoBpeMEHHOE ONpeIeIeHUe TEeHOTHUIA: TIOJHOTEHOMHOE CEKBEHHUPOBAHUE,
TeHOTHUIUPOBaHKUE, B TOM umcie ¢ nomoiibio [1[P-ananu3a. HacnencrBenubsie 3a0oJieBaHMs
YeJioBeKa: TeHHbIe 0oyie3Hd, O0JIe3HM C  HACJIEACTBEHHOM  IMPEAPaCIiOIOKEHHOCTHIO,
XpoMOcoMHBIE Oosie3HH. CoMaruueckue U TeHepaTuBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[Ipunnumner 310poBoro odpasa KM3HU, JUATHOCTUKH, MTPO(PHIAKTUKA U JICUCHUS T€HETUYECKUX
Oose3Heil. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUITMHCKOW TEHETHKH B
MPEAOTBPAIICHUN U JICYCHUH T€HETUYECKUX 3a00JIeBaHUM YeJIOBEKa.

JdemoHncTpaumnu:

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

Tabmuupl 1 cxembl: «KMOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKAs OCHOBAY,
«3aKOH pacHieIVIeHUs] M €ro IMTOTCHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«lurubpunnoe ckpemuBanue», «lluTomornyeckue OCHOBBI JUTHOPHUIHOTO CKPEITUBAHUS,
«Meiios», «B3auMoaeicTBre auieNbHbIX TE€HOBY, «I eHeTnYecKkne KapThl PaCTeHUM, KUBOTHBIX
u 4YenmoBekay, «['eHeTmka moma», «3aKOHOMEPHOCTH HACJEIOBAaHUS, CIIETUICHHOTO C IOJOM),
«KapuoTunsl dYemoBeka W JKUBOTHBIX», «Bumbl w3MeHunBocTHY, «MoaudukaruoHHas
M3MEHUYMBOCTHY, «HacnenoBanue pesyc-gaktopay, «l'eHeTHka Tpymn KpoBu», «MyTanuoHHas
U3MEHYUBOCTBY.

O6opynoBanue: Mojaenu-anmiiukauuu «MoHoruOpugHoe ckpemuBanue», «HemnomaHoe
IoMHUHUpOBaHHe», «urulOpunnoe ckpemmBanue», «llepexpéct Xpomocom», MHUKPOCKON U
MHUKporpenapat «/[po3odunay (Hopma, myrauu GopMbl KPBUJILEB U OKPACKH TeJla), Tepoapuid
«I"opox MoceBHOW».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlaboparopnas pabota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIMBAaHUS Y IPO30(UIIBl HA TOTOBBIX MUKpOIpEnapaTaxy.

JlaGopaTtopnas pabota Ne 6. «3yduenre MoaupUKaAIMOHHON U3MEHUYMBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO PsJa U BapUALMOHHON KPUBOI».

JlaboparopHas pabora Ne 7. «AnHanu3z wmyrtamuil y Jpo30Quibl Ha TOTOBBIX
MHUKpOIIpenaparax.

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

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

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

CoBpeMeHHbIE METOBI CelIeKIMU. MacCoBBIi U WHANBUAYAIbHBIN OTOOPHI B CENEKIUU
pactenuii u )UBOTHBIX. OIIEHKa dKcTephepa. bIN3KOpoACTBEHHOE CKpEllUBaHUe — MHOPHUIMHT.
Uucras nuHus. CkpeniyBaHue YUCTBIX JuHUN. ['erepo3uc, wuiam TUOpUgHAsS CuUIIA.
HeponctBennoe ckpemmuBanue — ayropuaur. OtganéHHas TuOpuauzanvs U e€ YCHEeXH.
HckyccTBeHHBIM MyTareHe3 W MOJy4YeHUE MOJUIUIOUJIOB. JIOCTHIKEHHS CEeNeKUUU PAaCTeHUM,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonorust kak oTpaciib IpPOU3BOACTBA. ['€HHas WHXKEHepus. OTalbl CO3/aHus
pexomOunantHot JIHK u Tpancrennpix opranm3moB. Kiietounas wumxenepus. Kietounble
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHul. KiloHMpoBaHME BBICOKOIPOYKTUBHBIX
CEeNTbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHME M OdTHYecKue mpodmembl. I'MO —
F€HETUYECKU MOJIU(ULIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

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

Tabmuuper u cxembl: kapta «LleHTpBI NPOUCXOXICHHUS W MHOT000pasusi KyJIbTYPHBIX
pactenuit», «Ilopoapl nomMalHuX KMBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paboter akagemmka M. @. VBanoBay, «[lommmmonmus», «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M NEPEHOC
T€HOB, XpPOMOCOM.

O6opynoBaHue: MyISDKM IJI0J0OB M KOPHEIUIOAOB JUKHUX (POPM M KYIbTYPHBIX COPTOB
pactenuit, repOapuii «CenbCKOX03SIIICTBEHHBIE PACTCHHS.

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

Okckypeusi «OCHOBHBIE METOJbI U JIOCTHKEHHUS CEJeKIUU PACTeHHUH M KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
X035IMCTBO, Ta0OPATOPHUIO arpOYHUBEPCUTETA WM HAYIHOTO IIEHTPA)».

11 KJIACC

Tema 1. OBoa0OLMOHHAS 0MOJIOTHS.

[Ipennochlnku BO3HUKHOBEHHUSI 3BOJIIOLMOHHOM TEOPUU. DBOJIIOIMOHHAS TEOpUsS U €&
MeCTO B OMoJIoTHH. BiusiHuE 3BOIIOIIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH M IPYTUX HAYK.

CBHAETEIBCTBA HSBOMIONMU. IlaleOHTONIOTHYECKHE: IIOCIEAOBATEILHOCTh IOSBIICHUS
BHJIOB B MAJICOHTOJIOTHYECKON JIETOMHCH, TepexoHbie GopMbl. bruoreorpaduieckue: cxXoIcTBO
1 pasznuuue GayH U GpIop MaTepuKoB U OCTPOBOB.

DOMOPHOIOTHYECKUE: CXOACTBA M Pa3inyusi 3MOPHOHOB pPa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AaHAJIOTHMYHbIC, PYJMMEHTApHbIE OpraHbl,
aTaBU3MBbL. MOJIEKYIIPHO-OMOXMMHYECKHE: CXOJCTBO MEXaHU3MOB HACJICJACTBEHHOCTH U
OCHOBHBIX META00JIMYECKUX MyTEeH Y BCEX OPraHU3MOB.

OposorionHas teopust Y. JlapBuna. IIpeanochliku BO3HUKHOBEHHS JIapBHUHH3MA.
JIBuKyIiue CHiIbl SBOMIONMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TMIpU
OTPAaHHYEHHOCTU PECYpCOB, HEONpeNeNéHHAas H3MEHYHBOCTh, OOpb0Oa 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

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

MuxkposBosmrorus. [Tomyssaius Kak eJuHAIIA BUIA U YBOJIOLUU.

JIBuxymue cuibl ((hakTophl) 3BOJIOLUWK BHJIOB B Mpupoje. MyTalMmoHHBIN Mpollecc U
KOMOMHATHBHAas M3MEHUMBOCTh. [lomymsiinoHHble BONHBI W apeld renoB. Mzomsuus u
MUTPALIUSL.

EctectBennslit oTOop — HampaBmisionuili ¢axtop sBoiatonud. POpMBI €CTECTBEHHOTO
otOopa.

[IpucnocobIeHHOCTh OPraHU3MOB Kak pe3yabTaT BodIoNuH. [Iprumepsl mpucnocoOneHuii
y opranuzMoB. ApoMop(h03bl U UIN0-aIaNTAI[UH.

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



MakpoaBomtorus. @opMbl 3BoJIONUM: (puseTHYecKasi, AWBEPreHTHAs, KOHBEPreHTHAs,
napajuiensHas. HeoOpaTuMoCTh SBOJTIOIIHHL.

[IpoucxoxaeHue  OT  HECHEUUAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomas
cricnuajimu3anus. A,Z[aHTI/IBHaSI paguanus.
JdemoHncTpaumnu:

[optpersr: K. JIunnei, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromnep, A. H. CeBepiios.

Tabmumer w cxembl: «Pa3BuTHe oOpraHmyeckoro Mupa Ha 3emiey», «3apoJIbIin
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DopMmbl OOphOBI 32 CYIIECTBOBAHUECY,
«EctectBeHHbi  0TOOP», «MHOrOOOpasue copToB pacTeHuit», «MHOrooOpasue Mopos
KUBOTHBIX», «ITomymsirum, «MyTtarnuonHas U3MEHYHBOCTHY, «ApomMop(o3bD»,
«Ummnoanantanun», «OO0mas nereHepamnusy, «JIBuxymme cuibl 3BorONUNY», «Kapra-cxema
Mapipyra nyremectsus Y. Jlapsuna», «bopnba 3a cymectBoBaHue», «lIpucrnoco0ieHHOCTh
opranu3MoBy, «[ eorpaduueckoe BuI000pa3oBanuey, « IKOJIOTHIECKOE BUI000pa30BaHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IUYHBIMHU THIIAMH OKPACKH, Ha0Op IJI0/I0B U
ceMsiH, KoJuteKius «[IpuMepsl 3alUTHBIX TPUCTIOCOOICHHUH Y KUBOTHBIX», MOJENh «OCHOBHBIE
HaIpaBJIEHUS YBOJIONUNY, 00BEMHAs MOIeNTb «CTpOeHHE TOJIOBHOTO MO3Ta TTO3BOHOYHBIX.

buoreorpaduueckas kapra wmupa, KoJuieKuss «DOpMBI COXPAaHHOCTH HCKOIAeMBIX
KUBOTHBIX W PACTCHHI», Monenb anmmkaiusa «llepekpéct xpoMocomy, BIaKHBIE MpenapaThl
«Pa3BuTtne Hacekomoro», «Pa3BuTue mATYIIKM», MHKpompernapaT «Jlpo3zoduna» (HOpMa,
MyTaruu (OPMBI KPBUTHEB U OKPACKH TEA).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlabopaTtopnas pabota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OJOTUUESCKOMY KPUTEPHIOY.

JlaGopatopuass pabota Ne 2. «OmnmcaHwe TPHUCIIOCOOJICHHOCTH OpraHm3mMa Hu eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3emuie.

JloHay4yHble IIpPEACTaBICHUS O 3apOXKIACHUHU *KU3HU. HayuHble runore3sl BOSHUKHOBEHMS
KU3HU Ha 3emsie: aOHOreHe3 M MaHCIepMus. XUMHUYecKas SBOJIONUS. AOHOTEHHBIH CUHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE  IOJATBEPKJCHUE
XUMHUYECKOH sBommonuK. HauanpHble sTansl Ouosioruyeckoit sBostouuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHHME MPOTOKIETKH. [IepBbie KJIETKH U UX
3BOOLUS. POPMUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PasButne xu3Hum Ha 3emue mno 3pam U nepuonam. Karapxeil. Apxeiickas u
npoTepo3oiickas 3pel. [lameosoiickas spa u e€ mepuoabl: KEMOPUHCKHI, OPIOBHUKCKHMH,
CUJIYPUHCKUM, IEBOHCKUI, KAMEHHOYTOJIbHBINA, TIEPMCKUM.

Me3zo3oiickas 3pa U €€ Mepuoibl: TPUACOBBIN, IOPCKUA, MEIOBOM.

KaitHo30¥ickas 3pa u €€ nepuopl: MajgeoreHOBbI, HEOT€HOBbIN, aHTPOIIOT €HOBBIN.

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

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

OBOJIIOIMSL  YeNOBEKa. AHTpPOIOJOTusl Kak Hayka. Pa3BuThe TpencTaBleHH O
MPOUCXOKACHUH YelloBeKa. MeTo1bl 3ydeHus: auTpornorene3a. CxoAcTBa U pa3inyus YeloBeKa
1 KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHNE YETIOBEKa.



JBwxyme cuibl  (pakTopbl) aHTpomorene3a. HacnencTBeHHass W3MEHYHBOCTh U
ecTecTBeHHbIN 0TO0p. OOIecTBeHHbII 00pa3 )KU3HU, U3TOTOBJICHHE OPYAUN TPYZa, MBIILICHHUE,
peub.

OcHOBHBIE CTagUM M BETBU HBOJIOLUU YEJIOBEKA: aBCTPAIONUTEKH, YEIOBEK YMEIbIH,
Yenosek mnpsmoxoasammii, YenoBek HeaHaepranbckuil, Yenosek pasymHbii. Haxonkum
MCKOTIAeMBIX OCTATKOB, BpEeMsl CYIIECTBOBAaHHMS, 00JACTh PacHpOCTpaHEHUs,, 00bEM TOJOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIAHSL.

Uenoseueckne packl. OCHOBHBIE OOJIBIIME Pachl: €BPOINEOUIHAs (€Bpa3uiicKas), HErpo-
aBCTpajiou/iHas  (9PKBaTOpHallbHAasl), MOHTOJIOMAHAs  (a3MaTcKko-aMepukaHckas).  YepTsl
MPUCIIOCOOJICHHOCTH MPEJICTABUTENICH YEJOBEYECKUX pac K YCIOBHUSAM CYyIICCTBOBAHHS.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoncTpaumnu:

[Moptpetsr: @. Penn, JI. Tlactep, A. K. Onapun, C. Mumep, I'. FOpwu, Y. JlapBus.

Tabmuupl u cxemsl: «Bo3uukHoBeHue CoHEUHON cUCTeMbl», «Pa3BuTHe OpraHnueckoro
mupa», «PacturenbHas kietka», <«OKuBoTHas kieTtka», «[IpokapuoTnueckas KieTkay,
«CoBpeMeHHasi CUCTeMa OpPraHu4yeckoro Mupay», «CpaBHEHHE aHATOMUYECKHX YEepT CTPOCHHUS
YeJloBEeKa M 4YeJ0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJOTHYECKHX HaXOJO0K
MPEIKOB COBPEMEHHOIO 4YeNOBEKa», «JlpeBHeimue moam», «JIpeBHue moan», «llepBbie
COBPEMEHHBIE JIION», «YemoBeuecknue pacb».

O6opynoBanue: wmymspku — «lIpoucxoxaenne dYenoBeka» (OFOCTBI  aBCTPATIONUTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMAaHbOHIIA), CIACHKU WK HU300pakeHHs KaMEHHBIX OpYAMid
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyOmiia, ckpebiia), TEOXpOHOJIOTHYECKass TaOnuIla,
KoJuteKusi «@OpMbl COXPAHHOCTH UCKOTIAEMBbIX KUBOTHBIX U PaCTCHUII.

JlaGopaTopHble M IPaKTUYecKue padoThbi:

[IpakTuueckas padota Ne 1. «M3ydeHne UCKOMAEMbIX OCTaTKOB PACTEHUN M )KHBOTHBIX B
KOJUTEKIIHSIX).

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

Tema 3. Opranusmbl H OKpPY:Ka0IIas cpeaa.

DKojorusi Kak Hayka. 3ajadyd M pasfesibl  dKOJIOTMH. MeToAbl 3KOJOTHYECKHX
UCCIIEeIOBAaHUIN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeIOBEKa.

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

Okonorudeckue ¢akropel. Kiaccuduxamus skonormdeckux (akTopoB: abHOTHYECKHE,
OMOTHYECKHE U aHTpoIoreHHsIe. JlelicTBre IK0I0TnYeckiX (PaKTOPOB Ha OPTaHU3MBI.

AbGuotuueckue  QGakTOphel:  CBET, TEMIIEpaTypa, BIAXKHOCTb.  DOTONEPUOIU3M.
[IpucnocobaeHunss Opranu3MoB K JecTBHIO abuoTueckux (pakTopoB. buonorudeckre puTMmel.

buotnueckne daktoppl. Buasl OMOTHYECKMX  B3aUMOJCHCTBUN:  KOHKYPEHLUS,
XHUIHUYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaxXJIeOHWYECTBO). AMEHCAINU3M, HEUTpanu3M. 3HaueHHe OHOTHUYECKUX
B3aUMO/ICHCTBUII 715 CYIIIECTBOBAHMS OPTaHU3MOB B IPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU monyasiuud. OCHOBHBIE MOKa3aTeau MOMYJSLUU:
YUCJIEHHOCTb, IUIOTHOCTh, POKAA€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpanus. JnHamuka
YUCJIEHHOCTH MOMYJIALMH U €€ Perysiusi.

JdemoHcTpauuu:

[Moptpetsr: A. I'ym6onsar, K. @. Pynbe, D. ['ekkenp.



Tabmuuer u cxemsl: kaprta «lIpupoaasie 30Hb 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsum», «3aKOHOMEPHOCTH pOCTa YHCICHHOCTH IOMYJISIHH
uHpy30pun-Typenbkny», «lIumessie nenmy.

JlaGopaTopHble U NpaKTHYeCKHe PadoThI:

Jlaboparopuas padora Ne 3. «Mopdonorudeckne 0COOCHHOCTH PACTCHHI U3 PAa3HBIX MECT
OOUTaHUSD.

JIaGopatopHnas pabota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJICYCay.

[TpakTuaeckas padorta Ne 2. «[Toac4éT MIOTHOCTH MOMYJISIIHA PA3HBIX BUIOB PACTCHHII.

Tema 4. Coo01ecTBa U IK0JIOTHYECKHE CHCTEMBI.

CoobmecTBo  opraHuzmMoB —  OwoneHo3.  CTpykrypbl  OHOLIeHO3a:  BHJOBa,
MIPOCTPaHCTBEHHAs, Tpoduueckas (numiesas). Bunpi-nomunanTsl. CBs31M B OMOLIEHO3E.

Okojnorudeckue cucreMbl (3kocuctemsl). I[lonstne 006 3kocucreMe UM OMOreOlEHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: MPOAYIEHTHI, KOHCYMEHTHI, pPEIyLEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. [lumeBbie memu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OHoMacca,
TMPOAYKIHSL. DKOJOTHYECKHE MHPaMUIBI: TMPOIYKIMH, YHCICHHOCTH, Omomacchl. CBoiicTBa
9KOCHCTEM: YCTOMYMBOCTb, caMOperynauus, pazsutue. Cykueccus.

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

AHTPOTIOTEHHBIE YKOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOo3KOoCHCcTeMBl. brosorndeckoe u
X03s5IIICTBEHHOE 3HaYeHHE arpO3KOCUCTEM M YPOOIKOCHCTEM.

buopazHoobOpaszue kak (HakTop yCTOWYMBOCTH 3KocucTeM. COXpaHEeHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanackoro o omochepe. I'panuripl, coctaB U cTpykrypa Ouochepsr.
Kupoe BemectBo u ero (yHkumu. OcoObeHHOCTH OMOChepbl Kak TIO0ATBHOM KOCHUCTEMBI.
Jlunamuueckoe paBHOBecHe U oOpaTHas CBsI3b B OHocdepe.

KpyroBopoTsl BemecTB W OHOTEOXMMHUYECKHE LMKIBI 3JIEMEHTOB (Yyriepoja, asoTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3eman. AHTpoOIOTeHHbIE U3MeHEHUs B Ouocdepe. ['modanbHbIe
AKOJIOTHUYECKUE TPOOIIEMBI.

CocymiecTBoBanue IpUpoibl U yenoBedecTBa. CoxpaHeHne OMopa3HOoOpa3us Kak OCHOBA
ycroiunBoct 6nochepsl. OCHOBa pallMOHAIBHOIO YIPAaBICHUS MPUPOJHBIMU PECypcaMu U UX
ucnoJib3oBanue. JoCTKeHns OMOJIOTHH U OXpaHa MPUPOIbI.

JdemMoHcTpanum:

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

Tabmuiet u cxemsl: «llumessie nenun», «bUoIEHO3: cocTaB U CTPyKTypay, «[Ipupoanbie
coobmectBa», «llenmu mnutanua», «Ikonoruueckas nupamungay, «buocdhepa u yenoBexy,
«JKocHucTeMa IIMPOKOJUCTBEHHOTO Jieca», «IKOCUCTeMa XBOMHOro Jecayn, «buoreHos
BoJIoéMa», «ArpoleHo3», «lIpuMepHble aHTPONOreHHblE BO3ACHCTBUS Ha TMPUPOIY»,
«BaxkHeline MCTOYHMKM 3arps3HEHUs BO3/yXa M TPYHTOBBIX Boa», «llouBa — BakHeMIas
cocrasisonas ouochepsr», «PakTopsl Aerpaganuu nous», «IlapHukoBsiil a3pdex», «DakTopbl
pazmoaKTUBHOTO 3arpsi3HeHus O0nocdepsl», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KkpaH OHochepsl», «KpyroBopoT yriepoga B Guocdepey,
«KpyroBopoT a3ora B IpHPOJIE.

Ob6opynoBanue: MO/IeJTb-aNTTUKALHS «Tunuynbie OUOLIEHO3BI», repbapuii
«PacturenbHble  coolmiecTBa», Koiulekuuu — «buonenosy», «Bpeaurenn — BaKHEHIIHMX



CENIbCKOXO3SCTBEHHBIX ~ KYJABTYp», TepOapuM M KOJUIGKIMM pPACTCHHH M >KUBOTHBIX,
IIPUHAJUICKAIME K Pa3HBIM JKOJIOTMYECKUM I'pylIiaM oJHOro Buaa, Kpacnas kaura Poccuiickoit
®enepanyn, n300paKeHIsI OXPaHIEMbIX BUIOB PACTEHUH U KHUBOTHBIX.



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

Cornacho ®I'OC COO, ycraHaBauBarTCs TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS
00yJaIONIUMUCS TIPOTPaMM CpeTHEro o0IIero oopa3oBaHus: JIMYHOCTHBIM, METAIIPESIMETHBIM U
IMPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B cTpykType JNMYHOCTHBIX pE3yJAbTaTOB OCBOCHHUs mpeamera «bHOJIOrus» BbBIIEIEHBI
CIIEAYIOIIME  COCTABIIAIONIME: OCO3HAHHE OOYyYArOIIMMHUCS  POCCHHMCKON  TI'pa)KIaHCKOU
UJCHTHYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSTEIBLHOCTH W CaMOOIPEACICHUIO,
HaJIM4yue M™MOTHUBAIIUN K 06y‘~I€HI/II-O 6I/IOJ'IOFI/II/I, HCJICHAIPaBJICHHOSC PA3BUTHUC BHYTPCHHHX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAIULUN pa3BUTHU S
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
cBOEit ACATCIBbHOCTHU IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MNpuCymumMu CUCTEMCE
OMOJIOTUUECKOTO 00pa30BaHMs, HaJUYHE OKOJIOTHYECKOTO TPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIM4HOCTHEBIE pE3YIbTAaThl OCBOCHHA IMMPEAMCTA «bunonorusa» JOCTUTAKOTCA B C€OAHWHCTBEC
y4eOHOUW M BOCIUTATEIBHOW NEATETHHOCTH B COOTBETCTBUHU C TPAIUIIMOHHBIMH POCCHHUCKUMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, MMIPHUHATBIMU B
oOmIecTBe TpaBWJIAMH W HOPMaMH IOBEJCHUS W CIIOCOOCTBYIOT TPOIECCaM CaMOITO3HAHUS,
CaMOBOCIIMTAaHUA W CaMOPa3BUTHUSA, Pa3BUTHUA BHYTpeHHeI\/’I MO3WOHUU JIMYHOCTHU, IMAaTPpUOTHU3MaA,
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YEIOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaKeHHs, OEpEeKHOr0  OTHOIICHHS K  KyJbTypHOMY  HACIEIUI0O U TPaJAULUAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJE U OKPYKAIOLIEH cpelie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTro npenMera «buoaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTH M CITIOCOOHOCTH OOYYarONIUXCsl PyKOBOACTBOBATHCA C(HOPMUPOBAHHONW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM ILIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciupeHe >KU3HEHHOTO OIbITa M ONbITa JESTENLHOCTH B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIbHOMN JAEATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIUTAHMS:

cOpPMUPOBAHHOCTh ~TPAKIAHCKOM MO3UIMH  OOydarlerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IIpaB U OOS3aHHOCTEH, yBaK€HHME 3aKOHA H
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOH JEATEIbHOCTU MPHU CO3/IaHUM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHITOJHEHHH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

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

YMEHHE y4YUTHIBaTh B CBOUX JCWUCTBUSAX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJIH ¢ pa3HBIMH yOEXKIEHUSAMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO BBHIMOJIHEHHS Y4eOHBIX,
MO3HABATENBHBIX M HCCIENOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILICHHWS K MHEHHIO
OTITIOHEHTOB NP 00CYKIEHUU CIIOPHBIX BOMPOCOB OMOJOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOUN M BOJOHTEPCKON NESTENbHOCTH;



2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKOM IPAXKIAHCKOM UICHTUYHOCTH, TATPUOTH3MA, YBAXKCHHS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOH S3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHONIIEHHWE K TPUPOJHOMY HACICAMI0 U TaMITHUKAM TPHUPOIBI,
JTOCTIKeHHsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHICKHX YUYEHBIX B CTAHOBJICHHE W PA3BHUTHE
OHMOJIOTHH, TOHUMAHWSI 3HAUCHHUsI OMOJIOTHH B IIO3HAHUU 3aKOHOB TIPUPO/IBI, B )KU3HU YEJIOBCKA U
COBPEMEHHOTO 00IIeCTBa;

uaerHas yoexaEHHOCTb, TOTOBHOCTB K CITY)XEHHIO U 3ammrte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CrIOCOOHOCTh OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTUPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMUM pOAMTENSIM, CO3/JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHSA IIEHHOCTEH CEMEHHOU KM3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccun;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

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

IMOHMMAaHHE SMOLIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOIBI U €€ IIEHHOCTH;

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

5) ¢usuueckoro BocnuTaHUs, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MMOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro odpasa KM3HH (30pOBOE MUTAHUE,
coOIoIeHHe TUTMeHUYECKUX MPaBWI M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas ¢u3nyeckass aKTHUBHOCTb), OEpEeKHOTro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIIEHUS K COOCTBEHHOMY (DU3HUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTH TMpPaBWJI WHAMBUAYAJbHOTO M KOJUJICKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMUX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHM M HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHHUS alKOTOJIs,
HApPKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIIUTAHHA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NEeSATENbHOCTB;

WHTEpEC K pa3jMyHbIM cdepaM MNpodeccHOHANIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOpP Oynymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpPA30BaHUIO HA MPOTSKEHUH Bcel
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUA:



9KOJIOTHYECKHU 11eIec000pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KyJIbTYpBI: MPUOOPETEHHE OMBITA TUIAHUPOBAHUS
MOCTYIKOB U OLICHKU WX BO3MOXKHBIX MOCIIEJACTBUMN ISl OKPY>KAIOIIEH Cpe/ibl;

OCO3HaHHUE TJIOOATBHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIEM U MyTeH MX PEIICHHS;

CIIOCOOHOCTh MCIIOJIB30BaTh MPUOOpPETaeMbIe MPU U3YUYECHUU OMOJIOTHH 3HAHUS W YMCHHUS
MpU PEIICHUH TMPOOJIEM, CBS3aHHBIX C PAlMOHATBHBIM MPUPOJIOIOJIB30BaHKUEM (COOIIOIEHNE
MpaBUJl TIOBEACHUS B NPUPOJE, HAIMPABIECHHBIX HAa COXPAHEHHE PABHOBECHS B JKOCHCTEMaX,
OXpaHy BUOB, IKOCHCTEM, OHOoChepsl);

AKTUBHOE HEMPUSATUE JIEUCTBHM, NMPUHOCSIIUX BpEJ OKPYKAIOIIEH MPUPOIHON cpene,
yMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIE SKOJOTUYECKUE TOCIEACTBUS MPEANTPUHUMAEMBIX
JNENUCTBUN U NPEJOTBPAILATH UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, YKOJOTUYECKOW KYJIbTYphI, OIbBITA
NESTETPHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MO3HABATEIbHOM, KOMMYHMKAaTUBHOM U COILMAJIbHOM TMpaKTUKE, TOTOBHOCTH K Y4YacTHUIO B
MPAKTUYECKOU AEATETbHOCTH IKOJIOTMYECKON HANPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

chOpMUPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKd H OOIIECTBEHHON WPAKTUKH, OCHOBAHHOTO Ha JWajore KyIbTyp,
CIOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE S3HIKOBOW M YNTATEIHCKON KyJIbTYPHI KaK CPEJICTBA B3aUMOICHCTBHSI
MEXY JIFOJIbMU U TIO3HAHMS MUPA;

MMOHMMaHHE crenupuKkn OUOJIOTHM KaK HAayKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIMOHAIBLHOTO HAYYHOT'O MBILICHHUS, CO3/IaHUHU LEJIOCTHOTO MPEACTaBICHUS 00 OKPYKaoleM
MHpEe KaK O €IWHCTBE TMpUPOJIbI, 4YeJOBEKa M OO0IIecTBa, B TMNO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pelieHnu IpobieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU IJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOT'O YPOBHS Pa3BUTHUS MEAULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpooOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 III00ATbHBIX
9KOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIlUOHATHLHOMY
UCIO0JIb30BAHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B LIEJSX MOBBIIMICHUS 0O0IIen
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
IrPaMOTHOCTH O0y4aromuxcs, GopMUPYEMOil IPU U3yUYEHUU OHOJIOTUH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJMy4aeMmble 3HAHUS I aHaiuu3a U OOBSCHEHHS SBIICHUIN
OKPY)KAIOIIEr0 MHUPAa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMeHHUEe JenaTb O0OOCHOBAaHHBIC
3aKJIIOUEHUSI Ha OCHOBE HAyYHbIX (DaKTOB M HMMEIOIIMXCS JAaHHBIX C LEJIbI0 MOTyYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCMOJIb30BaTh OWMOJOTHYECKHE 3HAHWUS s pelIeHUus
Mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOU JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIATh MPOEKTHYIO U
HCCIIEeIOBATENbCKYIO ACITETbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPBIBHOMY OOpa3oBaHUI0 M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTHU B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.



METAINIPEAMETHBIE PE3YJIbTATbI

MertanpeaMmeTHble pe3ysbTaThl OCBOEHUS y4eOHOro mpeamera «buoyorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOUIUXCA  MEKAUCUUIUIMHAPHBIC
(MexTpeAMeTHBIE) OOLIEHAYYHbIE IOHATHS, OTPAXKAIOLINE LEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenu(uKy METOI0B MO3HAHMSI, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, SHEPTHS,
SBJICHHE, IPOIECC, CUCTEMa, HAyYHBIA (AaKT, MPHUHLMUI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIEJOBaHUE, HAOIIOJCHUE, U3MEPEHUE, SKCIEPUMEHT M JPYTUX), YHUBEpCaIbHbIE
yueOHbIe JIeiicTBHs (NO3HABATENbHBIC, KOMMYHUKATUBHEIC, PETYISATUBHBIC), 00CCIICUNBAONINE
¢dopmupoBanre (PyHKIMOHAIBHOW IPaMOTHOCTH M COIMAIILHOW KOMIETEHIIMH OOYYaroIInXCs,
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXTUCIUTIIIMHAPHEIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble y4eOHblE JAEWCTBUS B I03HABATEJIbHOU U
COLIMAIBHON ITPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OCBOEHHUS IMPOrPaMMBbl CPEIHEro oOIiero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

Ogiaienne YHUBEPCAJIbHBIMHU Y4eOHBIMH NMO3HABATEIbHBIMHU I CTBUSIMM:

1) 6a3oBble JIOTHYECKHE JICHCTBHUS:

CaMOCTOSITENIbHO (pOpMYNIMpOBaTh U aKTyalM3UpOBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIIOJIb30BAaTh TPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINIICHHUS (aHalu3a,
CHUHTE3a, CpaBHEHHUS, Kiaccudukanuy, o00OIIEeHUs), pPacKpPbIBaTh CMBICI OHOJIOTHYECKUX
MOHATHH (BBIIENATH UX XapaKTEePHbIE MPU3HAKH, YCTAHABINBATH CBSI3U C IPYTUMU TIOHSATHIIMH );

ONpeneNaTh LN AEATENbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPHUM HX JTOCTHIKEHHS,
COOTHOCHTB PE3YJIbTAaThl IEATEILHOCTH C OCTAaBIEHHBIMU LIEISIMH;

UCIOJb30BaTh OUOJIOTHYECKUE MOHATHUA AN OOBsICHEHHs (aKTOB U SIBICHUM >KUBOM
HIPUPOJIBL;

CTPOMUTH JIOTUYECKHE PACCYKIEHUS (MHAYKTHBHBIC, [EIyKTHBHbBIE, II0 aHAJIOTHH),
BBISBJIATh 3aKOHOMEPHOCTH U NPOTUBOPEUUs B PACCMATPUBAEMBbIX SIBICHUAX, (OPMYINPOBATH
BBIBO/IbI Y 3AKJIFOUECHHUS;

IPUMEHATh CXEMHO-MOJIEbHbBIE CPEJCTBA I MPEJICTABICHUS CYLIECTBEHHBIX CBs3€H U
OTHOLIEHUH B M3y4aeMbIX OMOJIOIMYECKMX OOBEKTax, a TakKe IMPOTHBOPEUYMI pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX MHPOPMALIMOHHBIX HCTOYHHKAX;

pa3pabatTbIBaTh IUIAaH PEeLICHUs MPOOJIEMBI ¢ YUETOM aHAIU3a UMEIOIUXCA MaTepUaIbHbIX
U HEMaTepUalbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBAaTh COOTBETCTBUE DPE3YJIbTATOB LEISM,
OLIEHUBATh PUCKH MOCIEACTBUN NEATEIBHOCTH;

KOOPAMHUPOBaTb U BBIIOJHATH pPA0OTy B YCJIOBUSAX pPEAIbHOrO, BHUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NTPH PEIIEHUH )KM3HEHHBIX MPOOIIeM.

2) 6a3oBbIe HCCIeI0BATEIbCKHE NeiiCTBHS:

BJIaJIeTh HAaBBIKAMU Y4eOHO-UCCIIEI0BATENbCKOW U MPOEKTHOM AEATENbHOCTH, HAaBBIKAMU
paspelieHus npoodsieM, CHoCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATEILHOMY MOUCKY METOJOB
peleHus MPaKTHYECKUX 3aa4, IPUMEHEHHIO Pa3IMYHbIX METO0B O3HAHUS;

UCIOJb30BaTh Pa3JIMUHbIE BHUJIBI JIEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpHpeTaluy, NpeoOpa3oBaHUI0 M NMPUMEHEHHIO B YUYEOHBIX CUTYallUsX, B TOM 4HUCIE IpU
CO3/IaHUH Y4EOHBIX U COIIMATIBHBIX IIPOEKTOB;



(bopMUpOBaTh HAYYHBIA THII MBIIUICHHS, BIaJCTh HAYYHOW TEPMHUHOJIOTUEH, KIIIOUYEBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3a7ayll B OOpa30BATEIBHON NESATEIBHOCTH H
KU3HEHHBIX CHTYAIHSIX;

BBISIBJIAITh TPUYMHHO-CIICJCTBEHHBIC CBSI3M M aKTyaJlM3HpOBaTh 3ajady, BBIIBUTAThH
TUMOTE3y €€ pelIeHHs, HAXOJUTh AapryMEHTBhI Ui J0Ka3aTeJIbCTBA CBOMX YTBEP)KICHHIA,
3aJaBaTh MapaMeTpPbl U KPUTEPUU PEIICHUS;

aHAM3UPOBATh IMOJNYyYCHHBIE B XOJAE pELICHHUS 3aJadd pe3yJbTaThl, KPUTHUYECKH
OILICHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

J1aBaTh OLIEHKY HOBBIM CHTYaIUsIM, OLICHUBATh TIPHOOPETEHHBII OIIBIT;

OCYILIECTBJISITh LEJICHAINIPABICHHBIN MOUCK MEpeHoca CPEeACTB U CHOCOOOB JIEHCTBUS B
poheCcCHOHANTBHYIO CPENY;

yMETh TIEPEHOCHTh 3HAaHHWSA B I[IO3HABATEIBHYID M  TPAKTHYECKyl0  00JacTu
KHU3HEJESITEIbHOCTH;

YMETh UHTETPHUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTaTh HOBBIE HJIEH, MpEIaraTh OpPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOIeMbl U 3a/1a4H, JIOMYCKAIOUIUE aJlbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAaX HMH(pOpManuu (TEKCTE y4eOHOro mocolwus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHYECKUAX CIOBAPSIX M CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax ngaHHbIX, B MHTepHere), aHanmu3upoBaThb WHGOPMALMIO Pa3IUYHBIX BUIOB U (opm
MIpe/ICTaBJICHUS], KPUTUUECKH OLIEHUBATh €€ TIOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3ampoCchl U MPUMEHSTHh pa3IUYHble METOJbl MPH IOHUCKE U OTOOpe
OunoslornuecKkoi nHpopMauy, He0OX0IUMOMN ISl BBITIOJHEHUS YUeOHBIX 3a/1a4;

MpUOOpETaTh OMBIT HCIOJIb30BaHUA WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAIbHYIO (QOpMY MpEACTaBICHUS OHOJIOrHYECKON
nHpopMmanuu (cxembl, TpaduKu, TuarpaMMbl, TaOIUIbI, PUCYHKH U APYTOEC);

WCIOJIb30BaTh HAYYHBIN S3BIK B KadecTBE CpeAcTBa IpH paboTe ¢ OMOJOrHYecKou
uHpopmaluen: NMPUMEHITh XUMUYECKUE, (PU3MYECKUe U MaTeMaTH4YeCKHe 3HAKH U CHMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKJIATYpy, HCIOJIb30BaTh M MpPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISITHOCTH;

BIIQJIETh HABBIKAMU pACIIO3HABAHUA U 3alIUTHl  HHPOpMAIMK, HWHDOPMALMOHHON
0€30MacHOCTH TUYHOCTH.

OBiageHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH 1€ CTBUSIMU:

1) o0menue:

OCYILIECTBIISITh KOMMYHUKAIIMU BO BCEX cepax >KM3HU, aKTUBHO y4acTBOBAThH B JHAJIOTe
WIM TUCKYCCHUU TIO CYHIECTBY OOCYKIaemoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJECHUS OTHOCUTEIbHO BBHITIONHEHHs] TMpe/iaraeMol 3aJadyd, Yy4YUTHIBAaTb HMHTEPECHl U
COTJIACOBAHHOCTH MO3ULUH JIPYTUX YYACTHUKOB AMAIOra WIH AUCKYCCUH);

pacrio3HaBaTh HeBepOaJibHbIE CpeACTBA OOILIEHMs, MOHUMATh 3HAUYE€HHE COLMAIbHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHHUSI KOH(MIUKTHBIX CUTYaIMil, yMETh CMATYATh KOH(PIUKTHI U
BECTH N1E€PETOBOPHI;

BJIQJIETh PA3JIMYHBIMH CHOCOOaMM OOIIEHUS W B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUS
JPYruX JIOJIeH, MPOSBIATh YBOKUTEIbHOE OTHOIIEHHE K COOECEHUKY U B KOPpEeKTHOU (hopme
(bopMynUpOBaTh CBOU BO3PAKECHHUS;



pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3PEHHS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATeILHOCTh:

[IOHMMAaTh ¥ UCIOJIb30BaTh NPEUMYIIECTBA KOMAHAHON U MHIUBUAYAJIbHONW pabOThl Ipu
peneHn: OHOIOTHYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIIIOBBIX
(dbopM B3aUMOACUCTBUS MPH pelIeHIH yIeOHOH 3a1auu;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEHCTBHU ¢ y4€TOM OOMIMX MHTEPECOB U
BO3MOXHOCTEHN Ka)/I0T0 4jeHa KOJUIEKTHBA;

[IPUHUMATh LEJIM COBMECTHOW JESTENbHOCTH, OPraHM30BbIBaTH M KOOPAMHUPOBATH
JEUCTBUA MO €€ JOCTMKEHHIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACHPENENATh POJH C YYETOM
MHEHUH Y4aCTHUKOB, 00CYXJIaTh pe3y/IbTaThl COBMECTHOM paboTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M KaXJOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE IMPOEKTHI, OLEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETHYECKOE TIOBEIEHHWE B pPAa3IMUHBIX CHUTYalUAX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

OBiajeHHe YHMBePCAJIbHBIMH PeryJsiTUBHBIMH 1€ICTBUAMM:

1) camoopranu3amnus:

WCIO0JIb30BaTh OMOJOTMYECKWE 3HaHWS MJIs BBIABICHUS NpoOJEeM M HMX pEUIeHUs B
KU3HEHHBIX M Y4eOHBIX CUTYalUsIX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUM LIE€TIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKax IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYKAOIINX;

CaMOCTOSITEJIBHO OCYILECTBIISATh MO3HABATENIbHYIO JESTEIbHOCTD, BBISABIATH MPOOJIEMBI,
CTaBUTh W (HOPMYIHpPOBATH COOCTBEHHBIC 3aJaud B O0Opa30BATEIBHOM NEATCILHOCTH U
YKU3HEHHBIX CUTYyalVsIX;

CaMOCTOSATEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paclupATh paMKU y4eOHOr0 IpeMeTa Ha OCHOBE JIMUHBIX NPEANIOUTECHUM];

Jies1aTh OCO3HAaHHBIN BBIOOD, apIyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHHUIO IIHPOKOM 3pyUIIMK B pa3HbIX 00JIacTsIX
3HaHUH, NOCTOSIHHO MOBBIIATH CBON 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIaJIeTh HABBIKAMU TIO3HABATENILHON pedUIEeKCUU KaK OCO3HAHUS COBEpLIAEMBIX NeHCTBUI
U MBICIMTEIBHBIX MPOLECCOB, MX PE3YJIBTATOB U OCHOBAHHM, NCIOIb30BATh MPUEMBI pedIIeKCuU
IUIsL OLIEHKU CUTYalluH, BIOOPA BEPHOTO PEIICHMS;

YMETbH OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHMBBI U apTyMEHTBI IPYTUX IPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ce0sl U APYrUX:

MPUHUMAThH ce0s, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;



MPU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH;
pa3BUBaATh CIIOCOOHOCTh OHUMATh MUP C MO3UIMH APYrOro YEJIOBEKA.
NPEJMETHBIE PE3YJIbTATBI

[Ipenmertnsie pe3ynbraThl ocBoeHHs nporpammel COO mo Ouosnoruu Ha 6a30BOM ypOBHE
BKJTIOYAIOT CHEIU(HUUECKHe UIs y4eOHOro npenmera «buonorus» HaydHble 3HAHHSA, YMEHUS U
crocoObl JEMCTBUH MO OCBOCHHIO, HHTEPIpPETAllMM W MNpeoOpa3oBaHUIO 3HAHWMA, BHUIBI
JEATENBHOCTH TI0 TMOJyYSHUI0 HOBOTO 3HAHHS M NMPUMEHEHHIO 3HAHWN B Pa3UYHBIX y4eOHBIX
CHUTyallUsiX, a TaKKE B pEAIbHBIX J>XU3HEHHBIX CHUTYallUsAX, CBA3aHHBIX C OwWojorueid. B
porpamMmme MpeaMETHBIC PE3YJIbTaThl MPECTABICHBI 110 T0J1aM 00yUeHHS.

[IpenmetHbie pe3ynabTaThl OCBOSHHs ydeOHOro mnpenmera «buonorus» 6 10 knacce
JIOJKHBI OTPaXKaTh:

C(OPMHUPOBAHHOCTh 3HAHWA O MECT€ W POJIM OHOJIOTHMH B CHUCTEME HAyYHOTO 3HAHUS
€CTEeCTBEHHBIX HayK, B ()OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oonosornu, PyHKIIMOHAITEHOW TPAMOTHOCTH YeJIOBEKa ISl PEIICHHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COAEpKaHUE OMOJIOTHUECKUX TEPMUHOB M MOHSITHH: )KU3Hb, KIETKA,
opranus3M, Merabosm3M (0OOMEH BEHIECTB ©  TPEBpallleHHe JSHEPTruH), TOMEeoCTa3
(camoperynsimusi), ypoBHEBass ~ OpraHW3aliisl JKUBBIX  CHCTEM, CaMOBOCIPOHM3BEICHUE
(penpoayKius), HACIEICTBEHHOCTh, HI3MEHUYMBOCTh, POCT H Pa3BUTHE;

YMEHHE H3JaraTh OWOJIOTHYECKHE TEeOopur (KJIETOYHAs, XPOMOCOMHAs, MYTAaIllHOHHAs,
LEHTpaJbHas J0orMa MOJIeKyJIsipHOW Ouosioruun), 3akoHbl (I. Mennens, T. Moprana, H. W.
BasuioBa) u yuenus (0 meHTpax MHOT00Opa3us ¥ MPOUCXOXKACHUS KyJIbTYpHBIX pacTeHuit H. U.
BasuiioBa), onpenenaTs rpaHulbl UX MPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHHE BJIa/IeTh METOJaMH HAay4yHOTO IMO3HAaHUS B OMOJIOTHU: HAONIONEHUE U ONHMCAHUE
KUBBIX CHCTEM, I[IPOLIECCOB W SIBICHUN, OpraHM3alusi U MPOBEACHHE OHOJIOTHYECKOTO
SKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXKAY HCCIEIyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJYyYEHHBIX pPEe3ylbTaTOB, HCIOJIb30BAHHBIX HAyYHBIX MOHATHUH,
TEOPUii U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYCHHBIX PE3YJIbTaTOB;

YMEHHE BBIICISTH CYIIECTBEHHbIE MPHU3HAKU BHPYCOB, KIIETOK MPOKAPUOT M DYKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, 0COOEHHOCTH MPOLECCOB: OOMEHa BEIECTB U
MPEeBPALEHUS] SHEPTUU B KJIETKE, (POTOCHUHTE3a, MIIACTUYECKOIO0 M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIJIOJOTBOPEHHS, PAa3MHOXKEHHUS, UHAUBUAYAIbHOTO Pa3BUTHS
opraHu3ma (OHTOTEHE3);

YMEHHE MPUMEHATH MOJyUYCHHbIC 3HAHUS JUIsI 0OBSCHEHUS! OMOJIOTHYECKHX IMPOIIECCOB U
SIBJICHUH, JJIs1 IPUHATUS MPAKTUYECKUX PEIICHUH B TIOBCETHEBHOM KU3HHU C LENbI0 OOeCTieueHus
0€30MacCHOCTH CBOEr0 3JIOPOBbS M 370POBbSI OKPYXKAIOMIMX JIIOJAEH, COOIIOACHUS HOPM
IrPaMOTHOTO TMOBEACHHUS B OKpYKAWOIIEH MPUPOAHON cpele, MOHMMaHUE HEOOXOIUMOCTH
UCTOJIb30BAHUS JOCTHKEHUH COBPEMEHHOM OHOJOTMH M OMOTEXHOJIOTHH JUIsl palMOHaIbHOTO
MIPUPOJIOTIOIIE30BAHHUS;

YMEHHE pellaTh 3JeMEHTapHble TI'eHETHYEeCKHe 33Jadyd Ha MOHO- M AUTHOpHIHOE
CKpElIMBaHMe, CIICTUIEHHOE HAClIeZJIOBaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKpEIMBaHUS
JUIsl IPeICKa3aHus HacleI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHAThH JIAOOPATOPHBIE U MPAaKTHUYECKHE paboThl, COONIOIAaTh MpaBUia MpU
paboTe ¢ yueOHbIM U Ja00opaTOpPHBIM 000PYJOBAHUEM;

YMEHUE KPUTHYECKH OIICHMBAaThb M HHTEPHPETHPOBaTh HMH(OPMAIMIO OHOJIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOIIYIO TCEBJOHAYYHBbIE 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB (CpelncTBa



MaccoBO# MH(OpPMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepUalIbl), STUHYECKHE ACTIEKThl COBPEMEHHBIX
HCCIIeIOBaHU B OMOJOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC THCbMEHHBIE M YCTHBIE COOOUIeHHs, 0000mas
OMOJIOTUYECKYI0 HMH(POPMALMI0O M3 HECKOJBKMX HCTOYHHUKOB, TPAMOTHO HCIIOJIBb30BaTh
MOHATUIHBIN anmnapaTr OUOJIOTHH.

[IpenmeTrHble pe3ynbTaThl OCBOEHMsI ydeOHOro mnpeamera «buonorus» ¢ 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHHA O MECT€ W POJIM OMOJIOTUM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
Hay4yHOTO MHUPOBO33PEHHUS, O BKJIAJIE POCCUMCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruu, PyHKIMOHAIBHON IPAaMOTHOCTHU YeJIOBEKa JIJIsl peLIeHUS )KM3HEHHBIX 33/1a4;

YMEHHE pacKpbIBaTh CoJepxaHNe OMOJIOTUYECKUX TEPMUHOB U MOHSATHI: BUJ, NOMYJIALNS,
reHooHJ, SBOJIONMS, JBMXKYIIME CHUJIbl ((aKTOpbl) SBOJIOLHUH, PUCIOCOOIEHHOCTh
OpraHu3MOB, BHJ000pa30BaHUE, OKOJOTMYECKUE (aKTOpbl, HKOCHCTEMA, MPOJAYLIECHTHI,
KOHCYMEHTBI, peAYLIEHTHI, IIENH NMUTaHUs, SKOJOruueckas nupammuaa, OuoreoeHos, onocdepa;

yMEeHHe Wu3jarath Ouojoruueckue Tteopun (dBostounoHHas Teopus Y. JlapBuHa,
CUHTETHUYECKast TEOPHS SBOJIOINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoapIiieBoro cxocta K. M.
bapa, uepenoBanus riaBHbIX HampaBiaeHui u myteil sBosounn A. H. CeBeproBa, ydueHus o
ounocdepe B. 1. Bepraackoro), onpenensTh rpaHUIIbl UX MPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yMEHHE BIAJEeTh METOJIaMU HAy4yHOTO MO3HaHUs B OuoJiorWMu: HAOJIIOACHHE U ONUCAHHE
KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUN, OpraHu3alus M MpOBEACHHE OHOJOrMYEeCKOTro
OKCIIEPUMEHTA, BBIJIBU)KEHUE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX DPE3YyJIbTAaTOB, HCIIOJIB30BAaHHBIX HAYYHBIX IOHSITHH,
TEOpUH U 3aKOHOB, YMEHHE A€JIaTh BHIBOJbl HA OCHOBAHUHU IOJIYYEHHBIX PE3yIbTAaTOB;

YMEHUE BBIIEISTH CYIIECTBEHHbIE IPU3HAKU CTPOEHUS OMOJOIMYECKHX OOBEKTOB: BUOB,
NOMYJALUHM, TNPOAYLEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOI€OLEHO30B M 3KOCHUCTEM,
0COOEHHOCTH  IPOLIECCOB:  HACJEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOIo  0TOOpa,
BUJI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, NEUCTBUS HKOJOIMUECKHX (PaKTOPOB Ha
OpraHu3MBbl, IEPEHOCA BEILECTB U MOTOKA SHEPIHU B HIKOCUCTEMAX, aHTPOIIOTEHHBIX U3MEHEHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB U OHMOr€OXMMHUYECKHUX IMKIOB B
ounocdepe;

YMEHHUE INPUMEHATH MOJy4YeHHbIEC 3HAHUA Ui OOBSCHEHUS OMOJOIMYECKMX HPOLIECCOB U
SIBIICHUM, JUI IPUHATHS IPAKTUYECKUX PELICHUH B MOBCEIHEBHON )KU3HHU C 11€JIbI0 00ecTiedeHus
0€30IIaCHOCTH CBOEr0 3J0POBbS U 3/0POBbSl OKPYKAIOIIMX JIIOJEH, COONIIOJEHHUS HOPM
IPaMOTHOIO IMOBEJEHHUsI B OKPY)KAIOLIEH NPUPOAHON cpene, MOHMMaHUE HEOOXOIUMOCTH
UCIOJIb30BAHUSA JOCTHKEHUM COBPEMEHHOM OuoJioruu Ui panroHaIbLHOTO
IIPUPOJIOTIOJIL30BAHHUS;

YMEHHUE pelllaTh 3JIeMEHTapHble OMOJOIMYECKHE 3aJaud, COCTABJIATh CXEMbl IEepeHoca
BEIIECTB ¥ SHEPTHU B SKOCHUCTEMax (LIeNH MUTaHus);

YMEHHUE BBINOJIHATH JJAOOpAaTOpHbIE M MpPaKTHYEeCKUEe paboThl, COONMIOIaTh MpaBuia MpU
paboTe ¢ yueOHbIM U Ja00paTOpPHBIM 000PYOBAHUEM;

YMEHUE KPUTHUYECKH OIICHMBAaTh M HHTEPIPETHUPOBaTh HH(OpMAIUIO OHOJIOTMYECKOTO
COJIepKaHUs, BKJIIOYAIOIIYIO ICEBJOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB (CpelncTBa
MaccoBoil MH(pOpMaIMK, HAYYHO-TIOMYJISIPHbIE MAaTepUaibl), paccMaTpuBaTh TIJI0OANbHBIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOILIEHHIO K HUM COOCTBEHHYIO
MIO3ULUIO;



YMEHHUE CO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOIICHHUs, 0000mas
OMOJIOTUYECKYI0 HMH(POPMAIMI0O W3 HECKOJbKMX HCTOYHHMKOB, TIPAaMOTHO HCIOJB30BaTh
MOHATUIHBIN anmnapaTr OUOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 0 05 https://m.edsoo.ru/7f41c292
bu6moreka [IOK
2 JKuBbIE CHICTEMBI U HX OpraHU3aIys 1 0 0 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
X i 1
3 WMUYECKUH COCTAaB U CTPOCHHUE KIIETKU 8 0 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 XK 6 1 0
HSHEACHTEILHOCTS IGIETIH https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 0 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 1 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edso0.ru/7f41c292
Cenexuusi opranu3MoB. OCHOBBI bu6mmoreka [JOK
7 1 0 0
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
8 P 3 0 0
CSCPBHOC BpeMA https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 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 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIOIMOHHAS OUOJIOTHUS 9 0 0 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 1 0.5
3emie https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
1
3 Opranu3Mbl 1 OKpYXaroIas cpejia S 0 https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa 1 9KOJIOTHUECKHE CHCTEMBI 8 1 1 bubmorera [JOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 3 0 0
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 2.5



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 IIVIAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
1 buostorus B cucremMe HayK 1 0 0 https://m.edso0.ru/863e6122
01.09.2023 https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpaxTnueckas padora Ne 1
2 «Mcnonp30oBanne pa3InIHbIX 1 0 0.5 bubmorexa [TOK
p ' 08.09.2023 | https://m.edsoo.ru/863e6122
METOJIOB TIPH U3yICHUH
OMOJIOTHYECKUX 0OBEKTOBY
3 buonoruueckue cucTemMsbl, MPOLIECCHI 1 0 0 bubmuorexa [JOK
Y UX U3YYCHHUE 15.09.2023 | https://m.edso0.ru/863e6564
4 XuMHYecKui cocTaB KiIeTKH. Boja u 1 0 0 bubmuorexka [JOK
MUHEpPaJIbHBIE COJIA 22.09.2023 | https://m.edso00.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1 0 0
SIIKH. TOCTAB H CIPOCSHHE DETKOB 29.09.2023 | https://m.edso0.ru/863e6b72
depMeHThI — OMOJIOTHYECKUE
KaranuzaTopsbl. JJabopaTtopHas
5 pabota Ne 1 «3yuenue 1 0 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' 06.10.2023 | https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIas3bl
WJTU KaTajiasbl)»
bu6mmoreka [JOK
7 I 1 0 0
Yroesozt. Jlmmm https://m.eds00.ru/863e6870



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

13.10.2023

bubmuoreka [JOK
8 Hyrnennossie knenotst. ATO 0 20.10.2023 | https://m.edsoo.ru/863e6d5¢c
9 Hcropus u MeTo1bl U3y4EHHUs 0 bubnuorexa [JOK
kietku. Knerounas teopus 27.10.2023 | https://m.edso0.ru/863e6e88
10 Knerka kak 1iemocTHas KuBas 0
cucrema 10.11.2023
CrtpoeHnune s3ykapuoTHYECKOU
kietku. JlaboparopHast padota Ne 2
«M3yueHue cTpoeHus KIETOK Bubnuoreka ITOK
11 pacTeHMi, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
. 17.11.2023
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edso0.ru/863e716c
TOTOBBIX MUKpPOIIpernapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 ObMeH BelliecTe KM MeTaboIsM 0 24.11.2023 | https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 Porocuirtes. XemocHires 0 01.12.2023 | https://m.edsoo.ru/863e7c98
. bu6mmoreka [JOK
14 dueprerueckiii oomen 0 08.12.2023 | https://m.edsoo.ru/863e7aae
’Ku3HeHHBIN MK KIeTKU. [lenenue
KJIeTKH. MuTo3. JlaboparopHas
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 bubmnorexa [IOK
15.12.2023 | https://m.edsoo.ru/863e7dc4
KJIETKaX KOHUMKA KOpEeIlIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Buocunres Oenka. Peakims 0 bu6mmoreka [JOK
MaTpUYHOTO CHUHTE3a 22.12.2023 | https://m.edso0.ru/863e796e
17 Tpaucnsmus — OuocuHTe3 Oenka 0 bubnunoreka [JOK



https://m.edsoo.ru/863e6d5c
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

29.12.2023 | https://m.edso0.ru/863e796e
18 Hexnerounsie hopmbl )KU3HA — 0 bubmuorexa [IOK
BUPYCHI 12.01.2024 | https://m.eds00.ru/863e7540
bubmmoreka [{OK
19 @opMBI pa3MHOKEHUS OPraHU3MOB 0 19.01.2024 https://m.edso0.ru/863e81b6
o https://m.edsoo.ru/863e831e
bubmmoreka [{OK
2 Meii
0 eHos 0 26.01.2024 | https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kieTok. Omio10TBOpeHueE.
21 JlabopaTtopnast pabota Ne 4 05 bubmuorexa [JOK
«M3ydeHne CTpOEHHUS TTOJIOBBIX ' 02.02.2024 | https://m.edsoo.ru/863e81h6
KJIETOK Ha TOTOBBIX
MUKpOITperapaTaxy
99 NuauBunyansHOE pa3BUTHE 0 bubnuoreka [IOK
OpraHu3MoOB 09.02.2024 | https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o 0 bubnuoreka [IOK
HACJIEICTBEHHOCTH U U3MEHUYUBOCTHA 16.02.2024 | https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HaCIICIOBAHHS
24 MPpU3HAKOB. MOHOTHOpHIHOE 0 bubmorexa HOK
P ] A 01.03.2024 | https://m.edso0.ru/863e8878
CKpelIMBaHHE
0 .3
55| oo menosy 0 BuGiorera LIOK
A 15.03.2024 | https://m.edsoo.ru/863e89a4
MPHU3HAKOB
CuerieHHOE HaclleJJOBaHHe
npu3HakoB. JlabopaTopHas pabota bubnunoreka [JOK
26 0.5
Ne 5 «M3yuenue pe3ynbTaToB 05.04.2024 | https://m.edsoo.ru/863e8c60

MOHOTHOPUHOTO U AUTUOPUIHOTO



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

CKpEUIMBaHUA y AP030(UIIbI Ha
rOTOBBIX MUKpOIIpenapaTax»

27

T'enetuka nona. Hacinenosanue
HpI/I3HaKOB, CHCIUICHHBIX C ITOJIOM

12.04.2024

bubmmoreka [{OK
https://m.edso0.ru/863e8c60

28

N3menunBocth. HenacneacTBenHas
M3MEHUYMBOCTb. JlaboparopHas
pabota Ne 6. M3yuenue
MOTU(DUKAITMOHHOM U3MEHYUBOCTH,
MOCTPOCHUE BApUAIIMOHHOTO Psia U
BAPUALIMOHHON KPUBO»

0.5

26.04.2024

bubmmoreka [{OK
https://m.edsoo.ru/863e8efe

29

HacnencrBennas N3MEHYHBOCTE.
JlabopaTtopnas pabota Ne 7.
«AHanu3 Mmytauuil y Apo3o¢puisl Ha
TOTOBBIX MUKpOIIpenapaTax»

0.5

03.05.2024

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

30

I'enetuka degoBeka

17.05.2024

bu6mmoreka [IOK
https://m.edso0.ru/863e8d78

31

I'enetuka degoBeka

17.05.2024

bu6mmoreka [IOK
https://m.edsoo.ru/863e8d78

32

Peseprubiit ypok. O6001IeHUE IO
teme «HacnencTBeHHOCTh
W3MEHYHBOCTH OPTaHU3MOBY

24.05.2024

33

PesepBublit ypok. O6001IeHHE 10
teme «HacnencTBeHHOCTh 1
W3MEHYHMBOCTb OPTaHU3MOBY

24.05.2024

34

PesepBHrlit ypok. O6001IeHHE 10
teme «HacnencTBeHHOCTh 1
W3MEHYHBOCTD OPTaHU3MOBY

24.05.2024

OBIIEE KOJIMYECTBO YACOB I1O

34



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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[TPOTPAMME




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tewa ypoka Bcero Kontpoabusie | Hpaxririeckie u3ydyeHusi | oOpasoBaTeibHbIE
padoTsbI padoThI
pecypcsl
N bubnuoreka [JOK
1 IBOIIOLIHS 1 MCTOLI €8 H3YHeHI 1 0 0 04.09.2023 | https://m.edsoo.ru/863ea20e
5 Hcropus pasBuths npeacTaBiIeHUuR 1 0 0 bubnuorexa [JOK
00 PBOJTFOIINH 11.09.2023 | https://m.eds00.ru/863e9570
bu6moreka [IOK
3 Miripoososrotus . 0 0 18.09.2023 | https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMeHTapHast
€IMHUIIAa BUJIA ¥ SBOJIIOITHH.
4 Hi60p2TOpHI;ﬂ pabora ;9 1 1 0 0.5 bubmorexa IOK
25.09.2023 | https://m.edso0.ru/863e99c6
«CpaBHeHUE BUIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIOH»
5 JIBmKyimue cuitbl (3JIEMEHTapHBIC 1 0 0 bubnuoreka [JOK
(haKTOpBI) SBOJIOLUH 02.10.2023 | https://m.edsoo.ru/863e9das
. bubnuoreka [JOK
0 Ectecraentbiii 0t60p 1 ero popus! L 0 0 09.10.2023 | https:// m.edsoc%.I ru/863e9edo
Pe3ynbratel 3BoIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BHUI000pa3oBanue. JlabopaTopHas 1 0 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue 16.10.2023 | https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTETILHOTO XapaKTepa
8 Hanpasnenus u nytu 1 1 0 bubnuoreka [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

MaKpO3BOJIIOLUN 23.10.2023 | https://m.edsoo.ru/863e9cle
9 HeobOpaTumocTs 3BOTIONNAN 0 13.11.2023
10 HcTopwust xu3HM HA 3eMiIe U METOIbI 0
e€ u3ydeHus 20.11.2023
11 ['mnoTe3bl MPOUCXOXKACHUS KUZHH 0 bubnuorexa [JOK
Ha 3emie 27.11.2023 | https://m.edsoo.ru/863ea5a6
12 PazButuHe xxu3HM Ha 3emiie 1o 3pam 0 bubnuorexa [JOK
U TIepHoJIaM 04.12.2023 | https://m.edsoo.ru/863ea6be
OCHOBHBI€ ATAIbI 3BOJTIOIUU
PacCTUTENIBHOTO U KUBOTHOTO MUDA.
13 [IpaxTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3ydenne HCKOmaeMbIX OCTATKOB 11.12.2023 | https://m.edsoo.ru/863ea8bc
pacTeHUii U )KUBOTHBIX B
KOJUTEKITHSIX»
14 CoBpeMeHHas cucrema 0 bubnuoreka [IOK
OpPraHUYECKOTO MUpa 18.12.2023 | https://m.edsoo.ru/863ea48e
15 OBOJIIOLINS YeJI0BEKa 0 bubmuorexka [JOK
(anTpomoreHes) 25.12.2023 | https://m.edsoo.ru/863eac2c
16 JBwxymue cuiibl (hakTopsbl) 0 bubnuoreka [JOK
aHTPOTIOreHEe3a 15.01.2024 | https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa/IUU IBOJIOLUU 0
YernoBeKa 22.01.2024
18 Yenoseueckue pacel U IPUPOIHBIE 0 bubnunoreka [JOK
aJarTayy JYeJI0oBeKa 29.01.2024 | https://m.edsoo.ru/863eaea?
PesepBHrlit ypok. O6001IeHHE 10
19 TeMe «BO3HUKHOBEHHE U pa3BUTHE 0 05.02.2024

JKM3HU Ha 3eMie»
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20 DKoJIOTHs KaK HayKa 0 12.02.2024
21 Cpenbl 0OUTaHUS B SKOJIOTHUSCKUC 0 bubnuorexa [JOK
(baxTopsl 19.02.2024 | https://m.edsoo.ru/863eafec
AbGunotnyeckue GaKkToOpsI.
Jlaboparopuas pabota Ne 3.
«Mopdonornueckue 0COOEHHOCTH
22 ACTCHHI U3 PA3HBIX MECT 0.5 bubmorexa HOK
p P ' 26.02.2024 | https://m.edsoo.ru/863eb10e
obutanusy. Jlabopatopnas padota
Ne 4. «BnusiHue cBeta Ha pocT U
pa3BHUTHE YEPEHKOB KOJICyCa)
bu6moreka [IOK
23 b 0
HOTHHECKHE (akTOpL 04.03.2024 | https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKHI
nonyisiiuu. [Ipaktuyeckas paborta
24 Ne 2 «HOHSqu IUIOTHOCTH 0.5 11.03.2024
MOMYJISILIUIM pa3HbIX BUIOB
pacTeHui»
o5 CooOmiecTBa OpraHu3MoB — 0 bubnuoreka [IOK
OHOoILIEHO03 18.03.2024 | https://m.edsoo.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI 0 bubnmuoreka [JOK
(ax0CHCTEMBI) 01.04.2024 | https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKA3aTENN HIKOCUCTEMBI.
27 DKOJOTUYECKUE MUPAMUJIBI 0 bubmorexa HOK
N PaMHBL. 08.04.2024 | https://m.edsoo.ru/863eb5fa
CgoiictBa skocucteM. CyKieccus
28 [IpupoaHbIe 3KOCUCTEMBI 0 15.04.2024
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 0



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

22.04.2024

30 buocdepa — rinodanbHas 1 0 bubmuorexa [IOK
9KOCHCTEMA 3eMITH 06.05.2024 | https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 0 bubnuorexa [JOK
ouocdepsr 13.05.2024 | https://m.edsoo.ru/863ebd16

32 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 0 bubnuoreka [JOK
ouocdepsl 13.05.2024 | https://m.edsoo.ru/863ebd16

33 YenmosevecTBo B Onocdepe 3emin 1 0 50.05.2024

34 YenmosevecTBo B Onochepe 3emimn 1 0 90.05.2024

OBIIEE KOJJMYECTBO YACOB I1O 34 25

[TPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
* buonorus, 10 kiacc/ [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue /[lox pen.
[Taceunuka B.B., AknnonepHoe oOuiectBo «M3narensctBo «lIpocBenienue»
* buonorus, 11 xracc/ [Naceunuk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue /Ilox pen.
[Taceunuka B.B., AkiimonepHoe o0uiectBo «M3narensctBo «lIpocBenieHne»
[Iporpamma: IIporpamma o Ouosioruu i o011e00pa3oBaTeabHbIX KO (cOOpHUK brosorus.
Paboune mporpammel. [IpeqmerHas InHUS y4eOHUKOB
«Jluans xu3am». 10—11 xmaccer: yae6. mocodue it 001eo0pa3oBaTeIbHBIX. OPTaHU3AIIHIA:
0a3oBbIii ypoBeHb / B. B. ITaceunux, I'. T'. IlIsenos, T. M.
E¢pumoBa. — M. : IIpocsemienue

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

[Tporpamma: Ilporpamma no 6uostoruu yist 001Ie00pa3zoBaTeNbHBIX KO (cOOpHHUK brosorusi.
Pa6oune nporpammsl. [IpenmeTHas 1uHus y4eOHUKOB

«JIunns xxu3am». 10—11 kmaccel: yue6. mocodue st 0011e00pa3oBaTeIbHBIX. OPTaHU3AIIAN:
6a30BbIit ypoBeHb / B. B. Tlaceunuxk, I'. I'. IlIBeros, T. M.

EdumoBa. — M. : [Ipocsemnienue

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. JlTaboparopuslii npaktukym buosorus 6-11 knacc (yueGHOe 31eKTPOHHOE U3/IaHUE),
PecniyOnukanckuit MynbTUMeana neHTp Mocksa. PecniyOnukaHckuit MyiabTHMenna HEHTP

2. DnexrponHas oubnuoreka. [IpocBemenue. MynbTumeauitHoe yaeoHOE

nocobue M Ilpocsemnienne MEJIMA

3. Ditpoc-1eHTp AMCTaHIMOHHOTO 0OpazoBanuss WWW. Km. ru /education

4. bospmas sunuknoneaus Kupumna u Medoaus (351eKTpoHHOE yueOHOE U3/IaHne)

5. Anpeca caiitoB B MaTeprere http://edu.1c.ru www.som.sio.ru

eMHas KOJUTEKIUs Iu(pOoBBIX 00pa3oBaTeIbHBIX pecypcos: http://school- collection.edu.ru/.
www.bio.1september. ru — I'azeta «buonorus» «IlepBoe ceHTIAOps»; Www.nature.ru -
Hay4YyHbI€ HOBOCTH OMOJIOTUU;

www.herba.msu.ru - 6otannyeckuii cepsep MI'Y;

WWW.MNI.goVv.ru - caT ¢ rocyaapcTBeHHON nHpopManueii MuHICTEpCTBa IPUPOTHBIX
pecypcoB PD;

www.nrc.edu.ru/est/r4/ - bruonorndyeckast KapTHHA MHpA.






