MHHUCTEPCTBO IMPOCBEIIEHUA POCCUACKOMN ®ENEPAIINN
Munncrepcrso oopazoBanusi CapaToBckoii 06jacTn
AamuHucTpanus ©PpyH3eHCKOro paiona
MYHMIMIIAJIbHOT0 00pa3zoBanus "'ropox Caparos"

MOY "COHLI Ne 1" ®pyHn3enckoro paiiona r.Caparosa'

PABOYASI IPOTPAMMA
(ID 454084)

yueOHoro npeamera «buosorusi. bazoBblii ypoBeHb)
it oOygaromumxcst 10 — 11 xkmaccos

Caparos 2023



IHHOACHUTEJIBHASA 3ATINCKA

[Ipu pazpaboTke mporpamMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
MOJXO0A0B K (OPMUPOBAHUIO coJepX)aHusg YydyeOHOro mpeamera «buonorus» cocTaBuiIn:
koHHenrtyanbHble nosiokeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH IENIEH, COJepKaHMUS,
pe3ysnbTaToB OOyUeHUsT W TPEOOBAHMI K YPOBHIO IOJTOTOBKH BBIITYCKHHUKOB, IOJIOXEHHS 00
Oo0MmMX HEeTsIX W MPUHIUIAX, XaPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obmiero oobpaszoBanus B Poccuiickoit denepannn, a TakKe MOJIOKEHUS O crielu(uKe OUOJIOTHH,
e 3HAaYCHWU B TO3HAHWU >KUBOW MPHUPOIBI M OOECIIEYCHUH CYIIECTBOBAHMS YEJIOBEYECKOTO
obmectBa. CoryiiacHO Ha3BaHHBIM TIOJIOKEHUSM, OTPEAeTIeHbl OCHOBHBIE (DYHKIIMU MPOTPAMMBI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHUue O 1EsIX, 00 00IIel cTparerun ooydeHus,
BOCIIMUTAaHUS W Pa3BUTHsI OOy4arOmUXCs cpencTBamMu ydyeOHoro mpeamera «buomorusy,
ompenenseT 00sf3aTeNbHOE MPEIMETHOE COJCpKAHHE, €ro CTPYKTYpY, paclpelesieHue I10
pa3zenaM W TeMaM, PEKOMEHIyeMYIO MOCIeIOBaTeIbHOCTh M3YYeHHUs y4yeOHOro marepuana ¢
YIETOM MEXIPEIMETHBIX U BHYTPUIIPESIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTeILHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIINXCS.

B mporpaMmMe 1o OHOJIOTMHM TaKKe YYHUTHIBAIOTCS TPEOOBAHHUS K IUIAHUPYSMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM M IPEJAMETHBIM pe3yiabTaTaM OOydeHHsS B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCS O
OCBOEHHIO COJICPKaHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Oumonoruu (10—11 xmaccel, 6a30BBIi YyPOBEHb) peaM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3Y4YeHUHU Ouosoruu, Omaromapss 4emy B HeW IpocMaTpuBaeTCs
HaIpaBJIEHHOCTh HA Pa3BUTUE 3HAHUIl, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, ILIEHHOCTHBIX OPHUEHTAUN  JUYHOCTH, HKOJIOTUYECKOTO  MBIIIJICHHUS,
MPEeJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpekHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoit cpezne. llosTomy Hapsiay ¢ u3ydeHHeM OOILIEOMONIOTMYECKUX TEOpHUH, a TakKkKe
3HaHUN O CTPOEHUH >KMBBIX CHCTEM Pa3HOTO PaHra M CYIIHOCTU OCHOBHBIX MPOTEKAIONINX B HUX
MIPOLIECCOB B MPOrpaMMe IO OWMOJIOTHM YAEIECHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYCHHBIX
3HAHWUN B MOBCEIHEBHOM KU3HU JJISl PEIICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIe: TPODUIaKTUKN
HACJIEICTBEHHBIX  3a00JIEBaHUN  4YEJIOBEKa, MEIUKO-TEHETUYECKOIO0  KOHCYJIbTHPOBAHMS,
000CHOBaHHUS HKOJIOTUYECKH 1I€7IECO00pPa3HOTO MOBEACHHS B OKpY)KAOIIed MPUPOJHON cpene,
aHallM3a BJIMSHUS XO3AWCTBEHHOM [EATEIBHOCTH 4YEJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJHON HAMpaBIEHHOCTH Y4eOHOTO
npeaMera «buonorusy MpoAMKTOBAHO HEOOXOIUMOCTHIO 00€CIIeUeHHs YCIOBUM ISl pellIeHUs
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHe y OOYYarOIIUXCS CHOCOOHOCTH aanTUPOBATHCS K H3MEHEHHSM JHMHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buosiornss 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, €€ OTIIMUUTENBHBIX MMPU3HAKAX — YPOBHEBOM
OpraHM3alliil U DHBOJIOLUU, CO3MaET YCIOBHS IJiA: TO3HAHUS 3aKOHOB JKHUBOM MPHUPOIBDI,
(dbopmupoBanusi (PYHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3JI0poBOro u OezomacHoro obpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIICHUS K )KHBOU MIPHUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHWMe OHONOTHSI UMEET TaKXKe s PEIICHUS BOCIUTATENBHBIX H
Pa3BUBAIOIIMX 3aJau cpelHero oouiero oOpa3oBaHus, conuann3anun odyqaromuxcs. M3yduenue



ouosorun oOecrieynBaeT yCIIOBUS ISt (dbopmupoBaHus MHTEIUICKTYaJIbHBIX,
KOMMYHHUKAIIHOHHBIX M MH()OPMAIMOHHBIX HABBIKOB, 3CTETHMYECKOW KYIBTYPBHI, CIOCOOCTBYET
MHTETpalud OUOJIOTUYECKUX 3HAHUU C MPEACTABICHUSMH U3 JIPYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu. HazBaHHbIE TIOJI0KEHUS O MpeIHa3HAYCHUH YIeOHOTO
npenMera «buonorus» cocTaBWIM OCHOBY Ul ONpPENENIEHUS IMOJAXOJ0B K OTOOpY H
CTPYKTYPHUPOBAHMIO €TO COAEPKAHUS, IPEJICTABICHHOIO B IpOrpaMMe 10 OMOJIOTUH.

OT10op conepxkanust yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOIO MOAX0/d, B COOTBETCTBUM C KOTOPHIM OOYydaroUIuecs: AOJLKHbBI
OCBOUTH 3HAHHUS M YMEHHS, 3HAYMMBIC I POPMUPOBaHUS OOIICH KyJIbTypHl, OTPEACISIONne
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXaloUlell NpUpoAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHYECKOU AesTenbHOcTH. Oco00e MECTO B ATOM cHUcTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJEP)KAHUS, KOTOpblEe CIyKaT OCHOBOM s  (OPMHUPOBAHUS
MPEJICTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTAIMIX JIMYHOCTH, CHOCOOCTBYIONINX I'YMaHU3allUK OMOJIOrMYECKOro 00pa3oBaHMUsL.

CrpykTypupoBaHUE coOJiepKaHUsl y4eOHOro Marepuaiga B IporpamMmme Mo OuoJIoTHuu
OCYILIECTBJIEHO C YYETOM NMPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIMUYUTENBHBIX O0COOEHHOCTSX
KUBOW TIPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alM¥ W SBOJIONMHM. B cOOTBETCTBMM C 3TUM B
CTpYKType yueOHOTro npeamera «bHoiorus» BBIIENEHBI CIENYIOIINE COJIepKaTelbHbIEe JTUHUU:
«buonorus kak Hayka. MeTopl HaydHOTO Mo3HaHUs», «KieTka kak Onosoruyeckas CUCTEMay,
«Opranusm Kak OuoJsiornyeckas cuctema», «CucremMa U MHOTooOpa3sue OpraHMyecKoro Mupay,
«IBOJIIOIUS JKUBOW MTPUPOIBD?, « IKOCUCTEMBI U MTPUCYIINE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus ydeOHOro mnpeamera «buosnorus» Ha 06a30BOM YpOBHE — OBJAJCHHE
oOy4aromUMHUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMd HBBIX CHCTEM
pa3sHOro paHra u MNpUOOpPETEeHNEe YMEHHH MCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JEHCTBUH B
OTHOILIEHUH O0BEKTOB >KMBOM MPUPO/IBI U PEILIEHUs Pa3IMYHBIX KU3HEHHBIX POOIIEM.

JlocTiwkeHnne Lenau u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 6a30BOM YpOBHE
o0ecreunBaeTcs: peIeHUeM CIeAYIOIUX 3a1ay:

OCBOEHHME OOYYalOIIMMHUCA CUCTEMbl 3HAaHUH O OUOJOTHMYECKUX TEOpUsiX, YUCHMSX,
3aKOHAaX, 3aKOHOMEpHOCTSX, TMIOTe3aX, MpaBUiaX, CIYXAaIIUX OCHOBOM Ui (OpMHPOBaHUS
IIPEICTABICHUM O ECTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAY4YHOIO IO3HAHHA,
CTPOEHHUH, MHOro0oOpasMu U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOI'O YPOBHS OpraHM3alluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue y OOy4aroLUXCs IM03HABATENIbHBIX, MHTEIJICKTYaJbHBIX U TBOPYECKHUX
crocoOHOCTEH B Mpolecce aHaau3a JaHHbBIX O MyTAX Pa3BUTHUA B OHMOJOIMM HaydHBIX B3IJISJIOB,
U U MIOAXO00B K U3YYEHHIO )KMBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Y OOydaroummxcs oOmeld KyabTypbl, (QYHKIHMOHAIbHON TI'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHUBAThH SIBJICHHS OKPYXAIOLIEro MUpPA >KUBOW NMPHUPOJIBI HA
OCHOBAHMU 3HAHUH U ONBITA, OJYYEHHBIX PU U3Yy4EHUHN OUOJIOTHH;

¢dopmupoBaHue y OOy4aroIUXCS YMEHHMH MIUIIOCTPUPOBATH 3HAUEHUE OMOJIOTMYECKHUX
3HAHUW B MPAKTUYECKOW JAEATEIBbHOCTH 4YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEIULMHCKHUX
TEXHOJIOTUI U arpoOHMOTEXHOJIOTHIA;

BOCIMTaHUE YOESKJIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM >KMBOM IMPUPOJIHI,
HE00X0AMMOCTH OepeXHOT0 OTHOUIEHUS K Hel, COOII0IeHUS] STUYECKUX HOPM IIPU NMPOBEJCHUN
OMOJIOTUYECKUX UCCIIEIOBAHUM;

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



MpUMEHEHHE TMPUOOPETEHHBIX 3HAHMN M YMEHUH B TOBCEJAHEBHOM JKM3HU VIS OLCHKH
IIOCJIEICTBUI CBOEH MAEATEIBHOCTU IO OTHOIIEHUIO K OKpYXarolled cpene, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COONIOIEHNE Mep TTPO(DUTAKTUKY 3200 I€BaHUN.

B cucreme cpennero obmiero obpasoBanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS 00S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW obOiactu
«EcTecTBeHHO-HAYYHBIE TTPEMETHI.

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



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi kak 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.

Mertomp! MO3HAHUSA KUBOHM IPUPOBI (HAOIIOIEHNE, SKCIIEPUMEHT, OTIMCAaHKEe, H3MEPEHHE,
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 NPAKTHYECKUE PAadOThI:

[Ipaktnueckas padora Ne 1. «lcnonp3oBaHue pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

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

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

JdemoHncTpauuu:

Tabmuupl 1 cxembl: «OCHOBHBIE TIPU3HAKU JKU3HW», «YPOBHU OpPraHU3ANH >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 MHUHEpAJIbHBIX BELIECTB B KieTke. [lopnepkaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u crpoenue 0ekoB. AMUHOKHUCIOTH — MOHOMEpHI OekoB. HezameHnumsie
U 3aMEHHUMbIE aMHHOKUCIOTHL. AMHUHOKHUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBHYHAs, BTOpWUYHAs, TPETHYHAs W 4YETBEPTUYHAS CTPYKTypa). XHUMHUECKUE
cBoiicTBa OenkoB. bronorudeckue GyHKIMU OEIKOB.

@®epMeHThl — Ouonoruyeckue kKaranu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Butamuubel. Otianuus  (EepMEHTOB  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. buonornueckue ¢yHknun nunuaoB. CpaBHEHHE YIIIEBOJOB, OCIKOB U JMIHJIOB KaK
HCTOYHUKOB PHEPIUH.



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

[uronorus — Hayka o kiuerke. Kileroynas teopus — npumep B3aUMOJEHCTBUS UACU 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.

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAJIHUKC, UX (YHKIHH.
[Inazmatuueckass memOpana, €€ cBoiictBa W (QyHkuuu. [luTomnazmMa u e€ opraHoUIbI.
OnnomeMOpannblie opranouas! kietku: JIIC, anmapar ['onbaxku, mu3zocomsl. [loayaBTOHOMHBIE
OpraHoufipl KJIETKH: MHUTOXOHAPUH, IIacTUibl. lIpomcxoxkaeHne MHUTOXOHAPUA W IUIACTH.
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,
«Hyxneunossie kucinotel. [JHK», «Ctpoenne mosekynsr AT®y», «CTpoeHrue 3yKapuoTHYECKOM
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 CTpOEHHS KIETOK pacTEHUH, XUBOTHBIX U
OakTepuii o]l MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OIMUCAHUE.

Tema 4. 7Ku3HeaeATeJbHOCTD KICTKH.

OOmeH BemiecTB, WM MeTa0ONM3M. ACCUMWISANMS (MJIaCTHUECKUH OOMEH) U
JTUCCUMIIIALIUSA (SHEpreTUYecKrii 00MeH) — IBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Pob
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 TemHOBass Ha3pl ¢orocuHre3a. Peakuum QoTtocunTesa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A IS *KU3HU Ha 3emiie. BausHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.



XemocuHTe3. XEMOCHUHTE3UPYIOLMe OaKTepuu. 3HAUCHHUE XEMOCHHTE3a JJIs KU3HH Ha
3emue.

Ouepreruyecknii oOMeH B  KieTke. PacimieruieHue  BEIIECTB, BBIACICHHE U
AKKyMYyJIUPOBAHHE SHEPTUU B KIIETKE. DTalbl SHEPreTudeckoro oomena. [ mukonus. bpoxkenue u
ero Buabl. KuciopogHoe OKuCI€HHME, WIM KJIETOYHOE JbIXxaHue. OKHUCIUTENIbHOE
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 TpaHciasuuu. KoaupoBanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Heknerounsie ¢opmbl ku3HM — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
NBanosckuiif). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IMKJIa BUpycoB. bakrepuodaru. bonesnu
pacTeHui, JKMBOTHBIX U YEJIOBEKa, BbI3bIBAEMbIE BUpycaMu. Bupyc uMmyHoaepuimTa yenoBexa
(BUY) - Bozoymutenr CIIM[la. OOpaTHasi TpaHCKpHUIIIIMSA, peBepTaa U HHTErpasa.
[TpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00JI€BaHUM.

JdemoncTpaumnu:

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

Tabmuumpt w  cxembl: «Tuner  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 muKn, WM SKU3HEHHBIM UK KiaeTku. MHTepdasza m mwuto3. 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 HAaJlBOE, TIOYKOBAHME OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUeE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHU3MOB, €0 3HAYEHUE s
CEJICKIUU.

[TonoBoe pazMHOXKEHHE, €r0 OTINYHUS OT OECIOJIOrO.

Meiio3. Cragun meio3a. Ilponeccel, nmpoucxonsuime Ha cragusix menosa. [loBenenue
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,
SHIIeKIIeTKa) — crhepMatoreHe3 W oBoreHe3. (OcoOeHHOCTH CTpOeHUs SUIEKIETOK W
cnepMaro3onioB. OmionorBopenue. [lapreHorenes.

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



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

Poct u pa3Butue pacreHuil. OHTOreHe3 IBETKOBOTO 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 XPOMOCOMBI», «KIICTOUYHBIA UK,
«Perumkanusa JTHK», «Muto3z», «Meios», «lIpsmoe u HenpsamMoe paszButue», «l'amerorenes y
MJIEKOTIUTAIOIINX U YesloBeKa», «OCHOBHBIE CTaJUN OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, Mukpomnpenaparsl «CriepMaTo30upl MIEKOMUTAIOIIETOY,
«lifuexnerka miekonuramoomero», «KapuokuHe3 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.

JlabopaTtopHnast pabota Ne 4. «3ydyeHre CTpOEHHUS MOJOBBIX KIETOKY.

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTH OPraHMU3MOB.

[Ipenmer wu 3amaum reHeTuku. Hcropus pas3BuTHs TEeHETHMKH. PoJjib LUTOJIOTHMM U
SMOpHOJIOTUN B CTAHOBJICHUM T'€HETHKHU. BKiiag poccuiickux 1 3apy0eXHbIX YUEHBIX B pa3BUTHE
reHeTUKH. MeToapl TeHETUKH (TUOPUIOJIOTUYECKHM, LUTOT€HETHYEeCKU, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnueckasi CMUMBOJIMKA, HUCTIOJIb3yeMasi B
CXeMax CKpEelIUBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBaHWS  MNPU3HAKOB, YCTaHOBJEHHble [.  Mennenem.
MonoruOpuaHOE CKpelUBaHue. 3aKOH €IMHO-00pa3usi THOPUIOB TIEPBOTO MoKoIeHHs. [IpaBuino
JOMUHUPOBaHUS. 3aKOH paculeruieHuss npu3HakoB. [‘mnoresa uncrotel ramer. [lonmHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe  cKpemuBaHHE. 3aKOH  HE3aBUCUMOTO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreneTnueckre OCHOBBI IUTHMOPHUIHOTO CKpEIIMBaHMS. AHaIH3UpPYIOUIee CKpellUBaHUE.
Hcnonp30Banne aHAIM3UPYIOLIETO CKPEIIUBAHUS JUIsl ONIPEAETICHHS T€HOTUIIA OCOOH.

CueruieHHOe HacienoBaHue Tnpu3HakoB. PaGora T. Moprana mno cuenjieHHOMY
HacJeA0BaHUIo reHoB. HapyllieHue clierieHus TeHOB B pe3yiibTaTe KPOCCUHIOBEpA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENIeHHE 10J1a. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
l'omoramerHele U rereporamMeTHble OpraHu3Mbl. HaciienoBaHue nNpu3HAKOB, CUEIUICHHBIX C
MIOJIOM.

N3meHnunBoCTh. BHibl N3MEHUUBOCTH: HEHACIIEICTBEHHAS U HacaeAcTBeHHas. Posb cpenbl
B HEHACJIEJICTBEHHOW HW3MEHUYMBOCTH. XapaKTePUCTHKA MOAU(DUKAIMOHHOW HW3MEHYUBOCTH.
Bapuannonssiii pan u BapuanmonHas kpuas. Hopma peaknuu npusnaka. KonmyecTBeHHbIE U
KaueCTBEHHbIC MPU3HAKU U X HOpMa peakuuu. CBoHcTBa MOIM(DUKAIIMOHHONW W3MEHYUBOCTH.

HacnenctBenHasi, wiM reHOTUNHYECKAsl, U3MEHUYUBOCTh. KoOMOMHATHBHAS W3MEHYHBOCTb.
Meiio3 © MOJIOBOM TmpollecC — OCHOBAa KOMOWHAaTHMBHONW HW3MEHUMBOCTH. MyTalmoHHas
M3MEeHUMBOCTh. Kiaccudukanuss Myrtanuid: reHHbIe, XpPOMOCOMHBIC, TeHOMHbIE. YacToTa u
MIPUYMHBI MyTaluii. MyTtareHsbsie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIIEICTBEHHOMN
n3MenunBocty H. Y. BaBuiosa.



BuesinepHas HacneCTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka uenoBeka. Kapuotum dyenoBeka. OCHOBHBIE METOJbl TEHETHKU 4YEJIOBEKa:
TCHEAJIOTUYCCKUH, OJNIM3HEIOBBIM, IMTOTCHETUYCCKUH, OHMOXMMHYECKUN, MOJCKYJISPHO-
reHetudeckuid. CoBpeMEHHOE ONpe/eeHUe TE€HOTHUIA: TOJHOTEHOMHOE CEKBEHHUPOBAHUE,
TeHOTHUIUPOBaHKHE, B TOM umcie ¢ nomoibio [II[P-ananmu3a. HacnencrBeHHsie 3a0oseBaHMs
YeJioBeKa: TEHHbIe Oo0yie3HH, OO0JI€3HM C  HACJIEACTBEHHOM  IMPEAPACIIOIOKEHHOCTHIO,
XpoMOcOoMHBIE Oosie3Hu. CoMaruueckue U TeHepaTuBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[Ipunnumner 310poBoro obpasa KU3HU, JUATHOCTUKH, MTPO(PHIAKTUKA U JICUCHUS TE€HETUYECKUX
Oone3nell. MennuKO-TeHEeTUYeCKOe KOHCYIbTHPOBAaHUE. 3HAYEHHUE MEAMIMHCKOW TEHETHKH B
MPEAOTBPAILICHUN U JICYCHUH IT€HETUYECKUX 3a00JIeBaHUH YEJIOBEKa.

JdemoncTpaumnu:

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

Tabmuupbl u cxembl: «KMOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKAsh OCHOBAY,
«3aKOH pacHIeIUIeHUsI M €ro IMTOTCHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«lurubpunnoe ckpemuBanue», «lluTomornyeckue OCHOBBI JUTHOPHUIHOTO CKPEITUBAHUS,
«Meiio3», «B3auMoaeicTBre auielbHbIX T€HOBY, «'eHeTudecKkne KapThl paCTeHUM, KUBOTHBIX
u 4YenmoBekay, «['eHeTmka momay, «3aKOHOMEPHOCTH HACJEIOBAaHUS, CIIETUICHHOTO C IOJOM,
«KapuoTunsl dYemoBeka W JKUBOTHBIX», «Bumbl w3MeHunBoCcTHY, «MoaudukamuoHHas
M3MEeHYUBOCThY, «HacnemoBanme pesyc-dakropa», «['eHeTHka rpymnm KpoBu», «MyTalmoHHAs
W3MEHYUBOCTHY.

O6opynoBanue: Mojeiau-anmiiukauuu «MoHoruOpugHoe ckpemuBanue», «HemnomaHoe
IOMHUHUpOBaHHe», «uruOpunnoe ckpemmBanue», «llepekpéct XpomMocom», MHUKPOCKON U
MHUKporpenapat «J[po3odunay (Hopma, myranuu GOpMbl KPBIJILEB U OKPACKH Teja), repdbapuid
«I"'opox MoceBHOW».

JlaGopaTopHble M IpaKTHYecKue padoThbi:

JlaboparopHas padota Ne 5. «M3yuenne MoaAuPUKAIIMOHHON U3MEHUMBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO PsJa U BapUALMOHHON KPUBOI».

[IpakTuueckas pabora Ne 2. «Penienue 3a1a4 Ha MOHOTHOPHIHOE CKPELIUBAHUE.

[IpakTueckas paborta Ne 3. «Penienue 3a1a4 TuruOpuIHOE CKPELUTUBAHUE.

Tema 7. Cenexuusi opranuzmMoB. OCHOBbBI OMOTEXHOJIOTUH.

Ceneknysi Kak HayKa U mpoluecc. 3apoKJICHHE CEeNeKIMU U JoMecTukanus. Yuenue H. U.
BaBuiioBa 0 ImeHTpax NPOUCXOXKIEHUS U MHOrooOpasusi KyIbTYpHBIX pacTeHuil. LleHTpbl
MIPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpemMeHHbIE METOJbI CelIeKIMU. MacCoBbIif U WHAMBUAYAIbHBIN OTOOpHI B CENEKLIUU
pactenuii u XUBOTHBIX. OlIEHKa SKcTephepa. bIN3KOpOCTBEHHOE CKpEIIUBaHUE — MHOPHUIMHT.
Uucras 1nuHus. CkpemiuBaHue UWCThIX JuHUNA. [erepo3uc, wim rubpuaHas —cuia.
HeponctBennoe ckpemuBanue — ayropuaunr. OtganéHHas TuOpuauzanus U e€ YCHEeXH.
HckyccTBeHHBIN MyTareHe3 W MOJy4YeHUE MOJUIUIOUJIOB. JIOCTHIKEHMS CEeNeKUUU PAaCTeHUM,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab Npou3BoACTBa. ['€HHas HHXKEHepus. OTambl CO3JaHUSA
pexomOunantHot JIHK wu Tpancrennsix opranusmoB. Knerounas wumxeHepus. Knetounsbie
KYyJIbTypbl. MUKpPOKJIOHAJILHOE pa3MHOKEHHE pacTeHuid. KimoHupoBaHue BBICOKONPOIYKTUBHBIX
CENIbCKOXO3SUCTBEHHBIX OPTraHM3MOB. OKOJOTHYECKHEe H JTudeckue mpobimemer. MO —
TeHETUYECKH MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:



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

Tabmuuper u cxembl: kapta «LleHTpbI NPOUCXOXICHHUS W MHOT000pasusi KyJIbTYPHBIX
pactenuit», «Ilopoapl 1omMalHuX KUBOTHBIX», «CopTa KyJAbTYpHBIX pacTeHMiD», «OTnanéHHas
rubpuamzanusy, «Pabotel akamemuka M. @. UWBanoBay, «llomumiongusy, «OOBEKTHI
onoTtexHonorumn», «Kierounele KylbTypsl U KIOHHpOBaHHE», «KOHCTpynpoBaHWE M TEpeHOC
I€HOB, XpPOMOCOM.

ObopynoBanue: MyJSDKH IUIOJIOB M KOPHEIUIOAOB TUKUX (POPM M KyJIBTYPHBIX COPTOB
pactenuii, repdapuil «CenbCKOX035CTBEHHbIE PACTEHUS.

IKCKYPCHH MU BHICOIKCKYPCHU:

Okckypcusi «OCHOBHBIE METO/IbI M TOCTHKEHUS CEJIEKIUN PACTEHUHN U )KUBOTHBIX).

11 KJIACC

Tema 1. DBosronOHHAsA OMOJIOTHS.

[IpeanocelIku BO3HUKHOBEHHUS JBOJIIOIMOHHOW TEOPUHU. DBOJIONMOHHAS Teopus u €&
MecTO B OnoJioruu. BiusiHIE BOIIOIIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH M IPYTUX HAYK.

CunerenbctBa sBomonuu. [lameoHTosioTHYecKHe: TOCIEI0BATENIbHOCTh TOSBICHUS
BHJIOB B MAJICOHTOJIOTHYECKON JIETOMHCH, TepexoaHbie popMbl. bruoreorpadudaeckue: cXoacTBO
U paznuuue GayH ¥ GIop MaTepUKOB U OCTPOBOB.

OMOPHOIOTHYECKHE: CXOJACTBA M Pa3Inyus SMOPHOHOB Pa3HBIX BHUIOB TO3BOHOYHBIX.
CpaBHHTEIIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJOTUYHBIC, PYJAMEHTApHBIE OpraHbl,
aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHYECKHUE: CXOJCTBO MEXAaHHU3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa00IMUYECKUX MYTEeH Y BCEX OPraHU3MOB.

OpomonmonHass teopust Y. JlapBuna. Ilpennocbuiki BO3HMKHOBEHUS JapBUHHU3MA.
JIBukymue Cuibl SBOMIONMHM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPAaHUYEHHOCTH PECYpPCOB, HEONpeNei€HHAs H3MEHYMBOCTb, OOphOa 3a CyIlecTBOBAHHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Boonun (CTI) u €€ 0CHOBHBIC MMOJIOKECHHUS.

MukposBomtonus. [lonmynsuus kak eIMHULA BUAA U S3BOTIOLUH.

JIBuxkymue cuiibl (akTopbl) 3BOJIOUMK BHJIOB B Mpupoje. MyTalMoHHBIN Mpolecc U
KOMOMHATHBHas M3MEHYMUBOCThH. [lomymsiuoHHble BOJHBI M Jpeid reHoB. M3omsuus u
MHUTpalys.

EctectBennsiii otOop — HampaBisionuii ¢axtop sBoitonud. POpMBI €CTECTBEHHOIO
oTbOopa.

[Ipucnoco6aeHHOCTh OPraHU3MOB Kak pe3yibTar 3Boronuu. [Ipumepsl npucnocoOneHuit
y OpranusmoB. ApoMop(h03bl U UIN0-aAANTALINH.

Bun u BupooOpazoBanue. Kputepuum Buma. OcHOBHbIe (GOpPMBI BHUI000pa30BaAHUS:
reorpaduueckoe, SKOJIOTHUECKOE.

MaxkposBomtorus. DopMbl 3BOTIONUK: (GUIeTUYECKas, TUBEPTeHTHAs, KOHBEPreHTHas,
napajuiensHas. HeoOpaTuMocCTh SBOIOIHH.

[IpoucxoxkaeHne  OT  HECNEUMAIU3UPOBAHHBIX  NpeakoB.  IIporpeccupyromas
crenanu3anns. AnanTuBHas pajananus.
JdeMoncTpanum:

Iloprpersl: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mronnep, A. H. CeBep1ios.



Tabmuuet u cxembl: «Pa3BuTue oOpraHmdeckoro mupa Ha 3emie», «3apoJbIIu
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DopMbl OOpsOBI 32 CYIIECTBOBAHUEY,
«EctecTBeHHBIE  0TOOP», «MHOTOOOpa3ue COPTOB pacTeHwi», «MHOrooOpasue mOpos
YKUBOTHBIX», «[Tomymsium, «MyranuoHHas U3MEHYUBOCTDHY, «ApomMop(ho3bI»,
«Ummnoananrtanun», «OO0mas nereHepamnusy, «JBwkymue cuiasl sBomouun», «Kapra-cxema
Mmapipyra nyremectsus Y. Jlapsuna», «bopnba 3a cyuiectBoBaHue», «lIpucrnocobieHHOCTh
opranusmMoBy, «I'eorpaduueckoe Bu1000pa3oBaHue», « IKOJIOTHIECKOE BU00OPA30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU THUIIAMU OKpPacKH, HaOOp IUIO0B U
ceMstH, KoJuteKuus «[Ipumepsl 3alUTHBIX TPUCTIOCOOICHUH Y JKUBOTHBIX», MOAETh «OCHOBHBIE
HaIPaBJICHUS BOJIIOLUNY, 00bEMHAs MoJieNb «CTpOEHKE TOJIOBHOTO MO3ra IIO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KoJuleKIus «POpPMBI COXPAaHHOCTH HMCKOIA€MBbIX
KUBOTHBIX U pacTeHUi», Mojenpb anmumkanusa «llepekpéct XxpomMocomy, BIaKHbIE MpernapaTsl
«Pa3Butne Hacexkomoroy», «Pa3BuTHe nArymkm», MukpomnpenapaT «/lpozoduna» (HOpMma,
MyTaluu GOpMBI KPbUILEB U OKPACKH TEIa).

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

[IpakTnueckas pabota Ne 1. «CpaBHeHMe KpUTEpUEB OJIM3KOPOICTBEHHBIX BUIOBY.

[Ipaktnyeckas pabora Ne 2. «OnmcaHune TPHUCIIOCOOIEHHOCTH OpraHM3Ma u €
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HnKHOBeHHME 1 pa3BUTHE KU3HHU Ha 3emuie.

JloHayuHble TIPEICTABJICHUS O 3apOXKACHUU KW3HU. HaydHble rUmoOTe3bl BO3SHUKHOBEHUS
KU3HU Ha 3emJyie: aOWoreHe3 W IMaHCIepMus. XUMHYECKas IBONIONUA. AOWOTEHHBIH CHHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHWYECKUX. OKCIIEPUMEHTAIBHOE  IOATBEPKJCHUE
XUMUYECKOHN 3BoJironn. HavganpHble 3Tambl Ononorudeckoit ssomonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPAHHBIX CTPYKTYP M BO3HHUKHOBEHHE MPOTOKIETKH. [lepBble KIETKH U UX
3BOIOLHS. POPMUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazButne xu3HM Ha 3emsie mo ospam W nepuodam. Karapxed. Apxeiickas u
npoTepo3oickas 3pel. [lameo3oiickas spa m €€ mepuoabl: KeMOPHHCKHIA, OpPIAOBHKCKHM,
CUJIYPUMCKHM, J€BOHCKUIN, KAMEHHOYT OJIbHBIN, TIEPMCKHUI.

Me3zo3oiickas 3pa U €€ Meproibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

Kaiino3zoiickas spa u € nmepuo/apl: MaJeoreHOBbI, HEOT€HOBbBIN, aHTPOIIOT€HOBBIH.

XapakTepucTuKa KiIuMaTa MU Ie0JIOTMYECKHX MpoueccoB. OCHOBHBIE ATalbl 3BOJIOLUU
PacTUTENBFHOTO M KXUBOTHOTO MHpa. Apomopdo3bl y pacTeHUd U KMBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4YeCKOro MHUpa Kak OTpa)keHue 3BOIMOUMU. OCHOBHBIE CUCTEMATUYECKHE
TPYIIbl OPraHU3MOB.

OBOJIIOIIMSL  4YeJIOBEKa. AHTpPOINOJOrus Kak Hayka. Pa3Burhe mnpeacTtaBieHUil o
MIPOUCXOXKACHUM YesloBeKa. MeToibl n3ydeHus: antpornorenesa. Cxo/AcTBa U pa3iMyusl YeIOBeKa
1 XKUBOTHBIX. CHCTEMaTUYECKOE MOJIOKEHUE YETOBEKa.

JBuxymue cunbl (QakTopel) aHTpomoreHesa. HacneAacTBeHHAas W3MEHUMBOCTh U
ecTecTBeHHbII 0TOOp. OOIIecTBEHHBIN 00pa3 *KU3HU, U3TOTOBJICHUE OPYIAUNA Tpy/Ja, MBILIUICHHE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOLMM YEJIOBEKAa: aBCTPAJIONUTEKH, YUEIOBEK yMEblid,
UYenosek mnpsaMmoxondimui, YenoBexk HeaHaepranbckuil, YenoBek pasymHbil. Haxonxu
HCKOTIAeMBIX OCTAaTKOB, BpEMsl CYILIECTBOBaHMs, 00JIACTh PAaCHpOCTpaHEeHHUs, 0OBEM T'OJIOBHOTO
MO3ra, 00pa3 )KU3HU, OPYAHUS.



Uenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BPOINEOUHAs (€Bpas3uiickas), HErpo-
aBcTpajioniHasg  (dKBaTopuajibHasi), MOHTOJOUJHAs  (a3uaTCKO-aMepuKaHCKas).  YepTsl
MPUCIIOCOOJICHHOCTH MPEACTABUTENECH YeNOBEYECKHX pac K YCJIOBHSM CYLIECTBOBAHHUSL.
EnunctBo yenoBeueckux pac. Kpuruka pacusma.

JdemoHncTpaumnu:

[Moptpetsr: @. Peau, JI. [Tactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabmuier u cxembl: «Bo3HukHOBeHNE COJHEUHOH CHCTEMBI», «Pa3BUTHE OpraHMYECKOro
mupa», «PacturenbHas KieTtka», <«KuBoTHas kierka», «lIpokapuoTuyeckas KieTKay,
«CoBpemMeHHas CHCTeMa OpraHUYecKOoTo Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YEJIOBEKa M YeJIOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTHYECKUX HAXOJI0K
MPEIKOB COBPEMEHHOIO 4YeNIOBEKa», «/IpeBHeilmne moan», «/peBHue mogm», «llepsrie
COBPEMEHHBIE JIION», «YemoBeuecknue pacb».

Ob6GopynoBanue: wmymspku — «lIpoucxoknenue dYenoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MUATEKaHTPOIa, HeaHAepTaablla, KPOMAaHBOHIIA), CIICTIKH WJIM W300paKCHHUS KaMEHHBIX OPYIHUil
MEepBOOBITHOTO YeJIOBeKa (KaMHHU-YOTIEPHI, pyOusia, ckpebia), TeOXpOHOJIOTHYEeCKass Ta0iuIla,
KoJUIeKIus «P@OpMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHHIN.

JlabopaTopHble U MpaKTHYeCcKHe PadoThI:

[TpakTudeckas padorta Ne 3. «3ydeHue MCKOIMAEMbIX OCTATKOB PACTEHUH M KUBOTHBIX B
KOJUTEKIIHSIX).

DOKCKypCcUsi WJIM BHJICOIKCKYpPCHS «DBOJIIOLMS OpraHMYecKoro Mmupa Ha 3emie» (B
€CTECTBEHHO-HAYUHbIN WM KpaeBeAUeCKUl My3eil).

Tema 3. Opranusmbl H OKpY:Kal0LIasi cpeaa.

DOKOJOTHUSI KaK Hayka. 3aJadyd W pa3feibl dSKOJOTMU. MeEToapl 3KOJIOTHYECKUX
UCCIeI0OBaHUM. DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO YeIOBEeKa.

Cpenpl  oOuTaHUST  OpPraHMW3MOB:  BOJHAas,  Ha3eMHO-BO3IyIIHas,  MOYBEHHas,
BHYTPHUOpPTraHU3MEHHASI.

Okonoruueckue ¢akropbl. Kiaccuduxamnus skonornueckux (akTopoB: aOMOTHUYECKUE,
OuoTHYecKre 1 aHTpororeHHsle. JlelicTBre 3K0JI0OrnYeckiXx (PakTopoB HA OPTraHU3MBI.

AbGuotuueckue  (GaxkTOphpl:  CBET, TEMIIepaTrypa, BIAXHOCTb.  DOTONEPHOIU3M.
[IpucnocobaeHust Opranu3MoB K JecTBHIO abnoTHueckux pakTopoB. buonoruueckre puTMbl.

buotnueckne daktoppl. Buasl OMOTHYECKMX  B3aUMOJEHCTBUN:  KOHKYPEHLHS,
XHUIHUYECTBO, cUMOMO3 U ero ¢opmel. [lapazutusMm, koomnepaius, MyTyaan3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaXJIEOHMYECTBO). AMEHCAINU3M, HEUTpaiau3M. 3HaueHHEe OUOTHUYECKUX
B3aUMO/ICHCTBUII 1715 CYILIECTBOBAHUS OPTraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XAPAKTEPUCTUKU mnonyasiund. OCHOBHBIE TIOKA3aTelu MOMYJISALHU:
YHCIIEHHOCTh, IUIOTHOCTh, POXAA€MOCTh, CMEPTHOCTb, NPUPOCT, Murpanus. JuHamuka
YUCIIEHHOCTH MOMYJISIUU U €€ PeryJsiiusl.

JdeMoncTpanum:

Ioptpetsi: A. I'ymOonsar, K. ®@. Pynbe, 3. I'ekkens.

Tabmuiet u cxemsbl: kapra «l[Ipupoansie 30Hb 3eMau», «Cpenbl 0OUTaHHUSI OPTaHU3MOBY,
«Doronepuoauzmy, «llomymsauum», «3aKOHOMEPHOCTH pOCTa YHMCIEHHOCTH MOMYJSLUU
nHpy3opun-Tydenpkny, «llumessie nenm».

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JIaGopatopHas padota Ne 2. «Mopdosoruueckre 0COOEHHOCTH PacTEHUI U3 pa3HbIX MECT
oOUTaHUSD.

Tema 4. Cool0miecTBa U 3K0J0IrHYECKHE CUCTEMBI.



CoobmecTBo  opraHuzmMoB —  OuoneHo3. CTpykrypbl — OHOLIeHO3a:  BHJOBa,
POCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Bunpsl-noMmuaanTel. CBsi3U B OHOIIEHO3E.

Dkonoruveckne cucreMbl (dkocuctembl). [loHsiTHe 00 »KocHcTeMe UM OHOTEOIEHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTBI 3KOCHUCTEMbI: MPOAYLEHTBI, KOHCYMEHTHI, pPEIyLEHTHI.
KpyroBopoT BewiecTB M IMOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. [lumeBble menu u cetn. OCHOBHBIE TIOKa3aTeNd 3KOCHUCTEMBI: OHoMacca,
OPOAYKIHS. DKOJOTHMYECKHE MUPaMUAbL: MPOAYKIMH, YHCICHHOCTH, Omomaccel. CBoiicTBa
HKOCHUCTEM: YCTOHUMBOCTD, CAMOPEryIsilus, pazButue. CyKieccusi.

[Ipupoansie 3KOCHCTEMBI. ODKOCHCTEMBI 03€p U peK. ODKOCHUCTEMA XBOWHOIO WIH
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE SKOCUCTEMBI. ATpO3KOCUCTEMBI. YpOo3KocucTeMsbl. buonornueckoe u
XO31CTBEHHOE 3HAUEHHE arpPOIKOCHCTEM H YPOOIKOCHUCTEM.

buopazHoobOpaszue kak (akTop ycTOHYMBOCTH 3KocucTeM. COXpaHeHHe OMOJIOTHYECKOTO
pazHooOpa3us Ha 3emie.

VYuenne B. U. Bepnaackoro o 6uocgepe. I'panuiisl, coctaB U CTpyKTypa OHOChEpsI.
XKusoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Ouocdepbl Kak II0OATBLHOM 3KOCHCTEMBI.
Jlnnamuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemiecTB W OHOTEOXMMHUYECKHE IHKIBI 3JIEMEHTOB (Yyriepoja, asoTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onochepe 3emian. AHTponoreHHbIe n3MeHeHus1 B Ouocdepe. ['modansHbIe
HKOJIOTHYECKHE TPOOIIEMBI.

CocyecTBoBaHue MPUPOIbI U yenoBeuecTBa. CoxpaHeHHe Onopa3Ho00pa3usl Kak OCHOBA
ycroitunBoctr 6uocdepsl. OCHOBa pallMOHAIBHOIO YIPABICHUs MPUPOJHBIMU peCypcaMu M MX
ucnojib3oBaHue. JlocTikeHus GMOJI0rMU U OXpaHa IPUPOIbI.

JdemoHncTpauuu:

[Toptpetsr: A. [Ix. Tencau, B. H. Cykaués, B. U. Bepnaackuid.

TabGmuuel u cxemsl: «Ilumebie nenu», «buoneHo3: coctaB U CTpykTypay, «lIpupoansie
coobuiectBa», «llemu mnuraHus», «OKoJoruueckas nupamuga», «buochepa u yenoBex»,
«JKocucTeMa IIUPOKOJUCTBEHHOTO Jieca», «ODKocucTeMa XBOHHOro jeca», «buouenos
BoZ0EMa», «ArpoueHo3», «lIpuMepHble aHTPONOreHHblE BO3AEHCTBUS HA MPUPOLY»,
«BaxkHelne MCTOYHMKM 3arpsi3HEHUs BO3/yXa M I'PYHTOBBIX Boa», «llouBa — BaxkHelIas
cocrasisironas ouocheps», «PakTopsl gerpagaunu no4sy, «I[lapHukoBeli 3ppexT», «DakTopbl
pasMoaKTUBHOTO 3arps3HeHus 6nocdepsl», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue
XKU3HU B Omnocdepe», «O30HOBBIN 3KpaH O6uocheps», «KpyroBopoT yriepona B O6uochepe»,
«KpyroBopot a3ota B IpHpoOJIE».

Ob6opynoBanue: MO/1eJ1b-aNITMKALHS «Tunuynsie OHMOIIEHO3BI», repOapuit
«PacturenbHble  coolmiecTBa», Kosulekuuu — «buonenos», «Bpeaurenn — BaKHEHIIMX
CEeJIbCKOXO3SMCTBEHHBIX KYJIbTYp», TIepOapuM M KOJUIEKLHMM pPACTEHUH M JKUBOTHBIX,
MPUHAAJISKAIINE K pa3HbIM SKOJIOTHYECKUM Ipymiam ogHoro Buzaa, KpacHas kaura Poccuiickoit
denepanuu, n300pakeHUsI OXpaHIEMbIX BUJIOB PACTEHUI U KUBOTHBIX.



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

Cornacho ®I'OC COO, ycraHaBauBarOTCAd TpPeOOBaHUA K pe3ysibTaTaM OCBOEHHUS
00yJaromuMucs MPOrpaMM CpeHero oomero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
IMPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE3yJabTaTOB OCBOCHHUS mpeamera «bHOJIOrus» BBIIEIEHBI
CIIEIYIONINE COCTABJIAIONINAEG: OCO3HAHHWE OOYYAIOIMMHUCS  POCCHHUCKOH  TPaXkJIaHCKOH
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBLHOCTH W CaMOOIPECIICHUIO,
HaJIM4Yue M™MOTHUBAIIUN K 06y‘~I€HI/II-O 6I/IOJ'IOFI/II/I, HCJICHAIPAaBJICHHOC PA3BUTHUC BHYTPCHHHX
yOEXKJEeHUHM JTMYHOCTH HAa OCHOBE KIIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJAULUNA pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
cBOEi ACATCIBbHOCTHU IIECHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMM, MNpuUCymunumMu CUCTEME
OMOJIOTUYECKOTO 00pa30BaHMs, HAJWYHE HKOJIOTHYECKOTO TIPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTH )KU3HCHHBIC ITJIAHBI.

JIM4HOCTHEBIE pE3YIbTAaThl OCBOCHHA IMPEAMCETA «bunonorua» JOCTUTAKOTCA B C€OAHWHCTBEC
y‘-Ie6HOI\/II U BOCIIUTATEILHOU ACATCIIBHOCTH B COOTBCTCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMU ILICHHOCTAMU, IPUHATBIMH B
oOuiecTBe MpaBUJIaMH M HOPMaMH IMOBEAEHUS U CIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUSI U CaMOPA3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMHM JIMYHOCTH, MATPUOTU3MA,
YBaXEHHsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOIO
yBaKeHHs, OEpPEeKHOTO  OTHOIIEHHS K  KyJAbTypHOMY  HACIEOUI0 U TpaJulUsM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKArOLIEH cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTro npenmMera «buonaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOy4aroHIMXCsi pyKOBOJACTBOBATHCA C(POPMHUPOBAHHONW BHYTpEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM IIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M ONbITa JESTENLHOCTU B IPOILIECCE pean3aliy OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydarllerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIECTBA;

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

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JEATEIHHOCTH MPHU CO3/IaHUHM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MTO03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO MO OTHONIEHHIO K SBJICHUSIM
COBPEMEHHOU KU3HU U OOBICHITH €€;

YMEHHE y4YUTBIBaTh B  CBOUX JCWUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOEXKIECHUSAMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MOJIOKEHHUEM;



TFOTOBHOCTb K COTPYJHHYECTBY B IIPOLECCE COBMECTHOTO BBINOJIHEHUS YUYEOHBIX,
MO3HABATEJBHBIX M HCCIEAOBATENIbCKUX 3a/lad, YBAXXUTEIHLHOTO OTHOIICHHS K MHEHHIO
OTIIIOHEHTOB MPH OOCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/ICPIKAHMS,;

TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOMN JIEATEIIbHOCTH;

2) NaTPpMOTHYECKOTO0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TP TAHCKOW UICHTUYHOCTH, TAaTPUOTH3MA, YBAXKCHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOILLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHOIIEHHWE K TPUPOJHOMY HACICAUI0 U TaMATHUKAM TPHUPOIBI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YUYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OMOJIOTUH, IOHUMAHUSI 3HAYCHUST OMOJIOTUU B TIO3HAHUHU 3aKOHOB MPHUPOJIbI, B )KHU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUUECKOTO TIOBE/ICHUS;

CIOCOOHOCTH OIIEHHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUECHTUPYSCH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHME K CBOMM pOJMTENSM, CO3JAHMI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEW CEMEHHOM KU3HHU B COOTBETCTBUHU C TPAJULUAMH HApOJOB
Poccnu;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOLUIECTBEHHBIX OTHOIICHU;

IMOHMMAHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ EHHOCTH;

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

5) ¢usuueckoro BocnuTaHUs, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIAr OOy YHsI:

MMOHMMAaHHE U peanu3alus 3J0pOBOro U 6e30MmacHoro o0pasa >KU3HU (30pOBOE MUTAHHE,
coOroieHre TUTHeHUYECKUX MPaBWII M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DU3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTU TMpPaBWJI WHAMBUAYAJbHOTO M KOJUJICKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMX 3I0POBbIO U JKU3HU JIFOJICH;

OCO3HAHHE TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEONEHUS aIKOTOJI,
HapKOTHKOB, KYPEHHS);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMHPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKyIO
NEeSTENbHOCTb;



MHTEpEC K Pa3iM4HbIM cdepaMm MpodecCHOHANBHON NeSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BEIOOp Oymymiel mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KHU3HESHHBIC TITAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HAa MPOTSHKEHUHM BCEi
KU3HH;

7) 3KOJIOrN4eCcKOro BOCIIMTAHMA:

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

MOBBIIICHUE YPOBHS JKOJOTMYECKOW KYIBTYpBI: MPHUOOpPETEHHE OIbITa IUIAHWPOBAHUS
IIOCTYIIKOB U OLIEHKH UX BO3MOXHBIX MOCJEICTBUMN JJIsl OKPYKAIOIIEH Cpeibl;

OCO3HAaHHE TJI00aJIbHOI0 XapaKTepa SKOJIOrMUYECKUX MPOOJIeM U MMyTeH UX pelIeHMUs;

CIOCOOHOCTh MCNOJIb30BaTh MPUOOpETaeMble NMPU U3y4YEeHUU OMOJIOTHH 3HAHUS U YMEHUS
IIpU pElIeHHH NpoOJIeM, CBSI3aHHBIX C PAllMOHAIBHBIM IMPUPOJOIOJIB30BAHUEM (COOIIIOIEeHUE
MpaBWJI NOBEJIEHUS B NPUPOJE, HANPABIEHHBIX HAa COXpaHEHUE PAaBHOBECHUS B JKOCUCTEMaX,
OXpaHy BUJOB, IKOCHCTEM, OUochepsl);

aKTUBHOE HENpUATHE JIEHCTBUM, NMPUHOCSIIMX BpeI OKpYXKarollell MpUpOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEeIIpPUHUMAEMBbIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJM4ue Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NESITEeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMH B
M03HABaTEIbHONW, KOMMYHUKATUBHOW M COLIMAIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKON JESITETbHOCTH IKOJIOTUYECKOM HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

cOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOIO Ha JHallore KYJbTYp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDPE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UNTATENLCKON KyJIbTYpPhl KaK CPEICTBA B3aUMOICHCTBUS
MEXy JIF0JIbMU U TIO3HAHUSI MUPA;

MOHMMaHHe crenupuKku OUOJIOTUM KaK HAayKd, OCO3HaHUSA €€ poju B (OpMUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEIOCTHOTO MPEACTaBICHUS 00 OKpYKaroIeM
MUpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU JJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOTO YPOBHS Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuarh pecypcHble MpoOieMbl Pa3BUTHSI YETIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
AKOJIOTHUECKUX MPoOsieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIIUOHATBHOMY
WCIOJI30BAHUIO PUPOIHBIX PECYPCOB U (GOPMUPOBAHHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B IIEJSAX MOBBIIMICHUS 0O0IIen
KYJIBTYPbl, €CT€CTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
IPaMOTHOCTH 00ydaromuxcs, GopMupyeMoi Ipu U3y4eHUH OMOJIOTHH;

[IOHMMAaHUE CYIIHOCTH METOJOB IIO3HAHUsS, MCIOJIb3yEMBIX B €CTECTBEHHBIX HayKax,
CMOCOOHOCTH HCMOJIb30BaTh IMOJy4aeMble 3HAHMs JJIs aHaluu3a M OObSICHEHHs SBJICHUMN
OKpYXKAloIlEero MHpa M HPOMCXO/IUX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBaHHbIE
3aKIIIOYEHUST Ha OCHOBE HAy4HbIX (DaKTOB W MMEIOUIMXCS JaHHBIX C LEJbI0 MOJy4YEeHUs
JOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIFHO HCMOJb30BaTh OWOJIOTUYECKUE 3HAHMS JUISL pelIeHHs
mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYAIUSX;



OCO3HAHME IICHHOCTH HAyYHOU JEATENbHOCTH, TOTOBHOCTb OCYIIECTBIISATH NMPOEKTHYIO U
HCCIIEA0BATENBCKYIO AEATEIbHOCTh HHAUBAAYAILHO U B IPYIIIIE;

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

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3ysibTaThl OCBOEHUS y4eOHOro mpeamera «buoyiorus» BKIIIOYAIOT:
3HaUMMbIe UIST  (OPMHUPOBAHMSI MHUPOBO33PEHUS  OOYYAIONIUXCS  MEXIUCIUTIIMHAPHbBIC
(MexTpenMeTHbIe) OOIeHayYHbIE TTOHSATHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U creruuKy METOJIOB TTO3HAHUS, UCTIOJBb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHUS,
SIBIICHUE, MpPOLECC, CUCTEMa, Hay4yHbIM (haKT, MPUHIMI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOII0JCHUE, U3MEPEHUE, SKCIEPUMEHT M JPYTUX), YHHBEpCalbHbIE
yueOHble JIeHcTBUS (TO3HaBaTeNbHblEe, KOMMYHUKATHUBHBIE, PETYJISTUBHBIE), 00ecreUnBarOIINe
dhopmupoBanre (PyHKIIMOHATHLHONW TPAMOTHOCTH W COLMAIBHON KOMIIETCHITUH OO0YJaroIInxcs,
CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEeXAUCLUUIIIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS M YHHBEpcajbHble y4deOHble AECWCTBHUS B IIO3HABATENbHON U
COIIMAIBHON MTPAKTHKE.

MertanpeaMmeTHble pe3yabTaThl OCBOEHHUS IMPOrPaMMBbI CPEIHEro oOIero oOpa3oBaHUA
JOJIKHBI OTPAXKATh:

OBiageHHne YHMBePCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (POPMYNIHpOBaTh U aKTyaJU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINUICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, KiaccupUKaIuu, OO0O0OIIEeHUs), PaCKpPhIBAaTh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIAETATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C IPYTUMHU MOHATHSIMH);

OTIPEeNIATh LIEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKEHHUS,
COOTHOCHUTH Pe3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIEJISIMU;

HCIO0JIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsi OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTpPOUTH JIOTUYECKUE PACCYX ACHHS (MHIYKTUBHBIC, MACIyKTHBHbIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHATh CXEeMHO-MOJIEJIbHBIE CPEJCTBA MAJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMBIX OMOJOTMYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUYUI Pa3HOTrO poja,
BBISIBIICHHBIX B PA3IUMYHBIX WH(OOPMAIMOHHBIX HCTOUHUKAX;

paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh, OIICHWBATh COOTBETCTBHE PE3yAbTAaTOB IIEJNISIM,
OIICHUBATh PUCKU MOCIEACTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJNHATH PAOOTy B YCIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIeI0BATEIbCKHE IeHCTBHS:



BIIQJICTh HABBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspernieHus mpodieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB
pElICHUS MPAKTUICCKHX 33124, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS,

WCIOJIb30BAaTh PA3IMYHbIC BUABI JEATCILHOCTH IO TOJIyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOH TEPMUHOJIOTHEH, KITFOYCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPA30BATCIIBHOUN IEATCIHEHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUNOTE3y €€ pEIICHHs, HaxXOIUTh AapTryMEHTBI JUISl JIOKAa3aTeIbCTBA CBOWX YTBEPXKICHHUIA,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OIIECHUBATEH MIPHOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0 oOnacth
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

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

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(PoOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUYECKUX CIOBAPSIX M CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax JHaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTaBICHUS, KPUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCT;

(dbopMynHpoOBaTh 3ampochl U TNPUMEHATH pPa3lIMUHBIE METOIBl MpPU TOUCKE U OTOOpE
ouosornyeckoit nHGopMaIuu, He0OX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

nprOOpEeTaTh OMBIT HCIOJIB30BAaHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYI (OPMY TIPEACTABICHUS OUOJIOTUYECKOM
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIIOJb30BaTh HAy4YHBIN SI3bIK B KA4yeCTBE CpPEACTBAa MPU pPadoTe ¢ OHOJIOTMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUYECKHE, (PU3MUYECKHEe M MAaTeMaTHYeCKHE 3HAKU U CHUMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIAJIETh HAaBBIKAMU DACIIO3HABAHWUA U 3alIUTHl HMHPOpMAIMK, WH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMU:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHHUS OTHOCUTEIIbHO BBHITIONHEHHsI TMpeiaraeMol 3aJayd, y4YUTHIBATb HWHTEPECHl U
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CHOCOOaMH OOIIEHUS W B3aMMOJCHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHONW pabOThl Ipu
pelieHny OMoJI0ru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHUKy M METOJ/Ibl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHUKOB, 00CYXJIaTh pe3y/IbTaThl COBMECTHOM paboTHI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJOTMYECKUE 3HAHUS JUId BBIABICHHMS NpoOJIeM U MX pEIIEeHUs B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSTEJIBHO OCYILLECTBIISATh MO3HABATENIbHYIO JESTEIbHOCTb, BBISABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

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

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

JiesIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO M MPOSIBICHHUIO IIUPOKOM 3pYUIIMN B pa3HbIX 00JIacTsIX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;



BJIAJICTh HABBIKAMH TIO3HABATEILHON pe(IIEKCUU KaK OCO3HAHUS COBEPLIAEMBIX JIEHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, HCIOIH30BATh MPUEMBI pedIIeKCUu
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;

YMETb OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;

IIPUHAMATh MOTUBBI U apTYMEHTBI IPYrUX IIPY aHAIU3E PE3yJIbTaTOB ACSITEIBHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.

MHNPEIMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynbTaThl ocBoeHMs nporpaMmbl COO no Guosioruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buosnorus» HaydHble 3HaHUSA, YMEHUS U
CrocoObl JEMCTBUII O OCBOGHMIO, HMHTEPHpPETAlMd W MpPeoOpa3oBaHMUIO 3HAHUI, BHUIbI
NESITENbHOCTH 0 TOJYYEHUIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUN B Pa3IMUHBIX Y4EOHBIX
CUTyallUsiX, a TakXKe B pealbHbIX >KM3HEHHBIX CUTYyallUAX, CBS3aHHBIX C Ouojorueil. B
MIporpaMMe MpeIMeTHbIE Pe3yIbTaThl IPEACTaBICHbI IO FoJIaM 00y4YeHHUs.

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

C(OPMHUPOBAHHOCTb 3HAHMM O MECT€ U POJIM OMOJOIMH B CHUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHbBIX HAayK, B (JOPMUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa U
Hay4HOT'O MHUPOBO33PEHHUS, O BKJIA/Ie POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ononoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YEJIOBEKA ISl PELIEHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAEp:KaHUE OMOJIOIMUYECKMX TEPMHHOB M MOHATUI: KU3Hb, KJIETKA,
opraHu3M, Merabosmu3M (0OOMEH BEHIECTB HW  IPEBpallleHUEe JSHEPTrHH), TIOMeocTa3
(camoperynsuus), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CaMOBOCHPOM3BEICHUE
(penpoaykuus), HaCIEACTBEHHOCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHuE u3jiaraTb OHOJIOIMYECKHE TeOopuu (KJIETOYHas, XpPOMOCOMHas, MyTallMOHHas,
LEHTpaJbHAsl JIOTMAa MOJICKYISIpHOW Ouosorun), 3akoHsl (I'. Mennemns, T. Moprana, H. .
BaBuioBa) u yuenus (0 LeHTpax MHOrooOpas3usi U IPOMCXOXKACHUS KylIbTypHbIX pacTtenuii H. 1.
BaBuioBa), onpeaensTh rpaHUIbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIa/IeTh METOJaMM HAy4yHOTO NO3HAHUS B OMOJIOTMH: HAOIIOAEHUE U ONMCAHUE
KHUBBIX CHCTEM, IpPOLIECCOB M SIBICHUM, OpraHM3alus U IpOBEJCHHE OHOJIOTMYECKOro
HKCIIEPUMEHTA, BBIJIBUKEHUE TUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEX]IY HUCCIEAYeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX pPE3yJbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX MOHATHM,
TEOpUil U 3aKOHOB, YMEHHE JIeaTh BBIBO/Ibl HA OCHOBAHUHU MOJTYUYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIJICNIATh CYIIECTBEHHbIE MPHU3HAKM BHPYCOB, KJIETOK MPOKApUOT U IYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHA BEILIECTB U
IIPEeBpAILlEHUs] PHEPTUU B KIIETKE, (POTOCHHTE3a, IIACTUYECKOIO U SHEpreTHyeckoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIMJIOJOTBOPEHHs, PA3MHOXKEHUS, WHIAUBHUYyAIbHOTO Pa3BUTHUS
opraHusmMa (OHTOT€He3);

yMEHHUE NPUMEHATH MOJTydyeHHbIE 3HAHUS I 0OBsICHEHHs OMOJIOTHMUYECKUX IMPOLECCOB U
SIBIICHUM, /IS IPUHATHS IPAKTUYECKUX PEICHUH B MOBCEHEBHON )KU3HHU C 1I€IIbI0 00eCTIeYeHUs
0€30MaCHOCTH CBOETO 3[0POBbS U 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHHUS HOPM



IPaMOTHOTO IOBEJCHUSI B OKpPYKAWOLIEH MPUPOAHOM Cpele, NOHMMaHUE HEOOXOIUMOCTH
WCTIOJIb30BAHUS JOCTIKCHUH COBPEMEHHOW OHOJOTMM M OMOTEXHOJIOTHH U parMOHaIbHOTO
IIPUPOIOII0JIL30BAHUS;

YMEHHME pEIIaTh 3JIEMEHTAapHbIE TI'E€HETMYECKHE 3aJaud Ha MOHO- U JUTHMOpHUIHOE
CKpEILMBAHNE, CLEIUIEHHOE HACJIEJI0BAaHUE, COCTABIISITh CXEMbl MOHOTMOPUIHOIO CKpEIIMBaHUS
JUIS TIpE/ICKa3aHusl Hacae0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIOIATh MpaBHia IPU
paboTe ¢ yaeOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

YMECHHE KPUTHYCCKH OIICHUBATh W WHTEPIPETHUPOBATH HH(DOPMAIHMIO OHOJIOTHIECKOTO
COJIep’KaHusl, BKIIIOYAIOUIYIO IICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM MH(OpMaIMU, HayYHO-TIOMYJISIPHbIE MaTepUasbl), STUHUECKHUE aCMEKThl COBPEMEHHBIX
HCCJICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO37aBaTh COOCTBEHHbIC THCHbMEHHBIE U YCTHBIE COOOImIeHHs, 0000mas
OMOJIOTHYECKYI0O HMH(QOpPMAIUI0 U3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHATUIHBIN anmnapaTr OUOJIOTHH.

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

c(OpMUPOBAHHOCTh 3HAHUI O MecCTe U POJM OMOJIOTMM B CHCTEME HAy4YHOTO 3HAaHUSA
€CTECTBCHHBIX HayK, B (D)OPMHPOBAHHH COBPEMEHHOHN €CTECTBEHHO-HAYUYHON KapTHHBI MUpa W
HayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBeKa JIJIsl peLIeHUs )KU3HEHHBIX 33/1a4;

YMEHHE PacCKpbIBATh COAEpKaHHE OMOJOTUYECKUX TEPMUHOB U MOHATUN: BUJI, TIOMYJSIUS,
reHoOH I, SBOJIONMS, JBIKYIIHME CHIBl ((aKTOpbl) DBOJIOIHMH, MPHUCIIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa3oBaHHE, OSKOJOTHMYECKue (aKTOpbl, HKOCHCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, peAYLIEHTBI, IENH MUTAaHUs, SKOJOTHIecKas nupamuaa, OuoreoneHos, ouocdepa;

yMEHHME Wu3jaraTh Ouosoruueckue teopuu (BosounoHHass Tteopuss Y. JlapBuHa,
CUHTETUYECKasi TEOPHs SBOJIIOLIMHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxoacrsa K. M.
bapa, dyepenoBanus riaBHbIX HampaBieHud u nyTted sposrounu A. H. CeBeproBa, ydeHus o
o6uoctepe B. 1. BepHaackoro), onpenensiTh rpaHULlbl X TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BJIa/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJIOTHU: HAONIOJEHUE U ONHCAHUE
KUBBIX CHCTEM, IIPOLIECCOB W SIBICHUN, OpraHu3alusi M MpOBeICHHE OHOJOrMYEeCKOro
SKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEITUYMHAMHU, OOBSICHEHHE TMOJNYyYEHHBIX PEe3Yy/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHUH,
TEOPUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIACTATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOTHYECKUX 0OBEKTOB: BUIOB,
MOMYJSIIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIICHO30B M JKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOr0  0TOOpa,
BHUJI000pa30BaHUs, MPUCIOCOOICHHOCTH OPraHU3MOB, JEHUCTBUS SKOJIOTMUYECKUX (PAKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB M MOTOKA YHEPTHU B KOCHUCTEMAX, aHTPOTIOT€HHBIX U3MEHEHUI
B DKOCHCTEMAax CBOEW MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKUX IUKIOB B
ouocdepe;

YMEHHE TPUMEHATH MOJyUYCeHHbIE 3HAHUS A7 0OBSCHEHUS OMOJOTHYECKHX MPOILIECCOB U
SIBIICHUH, JJI IPUHATUS MMPAKTUYECKUX PEIIeHUH B TIOBCETHEBHOM KU3HHU C IENbI0 00eCcTieueHus
0€30MaCHOCTH CBOETO 3[0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHUS HOpPM
IPaMOTHOTO TMOBEJIEHUSI B OKpYXKalolled NpUpOJHONW cpele, MOHMMAaHUE HEOOXOJUMOCTH



WCTIOJIb30BAHUS JOCTHKEHUM COBPEMEHHOM Ouosiorun ULt panroHaIbLHOTO
MIPUPOJIOTIOIE30BAHHUS;

YMEHHUE pellaTh >JIeMEHTapHble OHOJOTMYECKHE 3aJaud, COCTABIIATH CXEMbI IEpeHoca
BELIECTB U HEPIUH B IKOcHCTeMaX (LENH MUTaHUs);

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U TPAKTHYECKHE pabOThl, COONIOIATh MpaBHia IPU
paboTe ¢ yaeOHBIM 1 1a00PATOPHBIM 000PYIOBAHHEM;

yMEHUE KPUTHUYECKH OIICHMBAaTh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIepKaHUsA, BKJIIOYAIONIYIO ICEBJOHAYYHBIC 3HAHUS W3 PA3JIMYHBIX HCTOYHUKOB (CpencTBa
MaccoBOoil MH(pOpMAIHMK, HAYYHO-TIOMYJISIPHBIE MaTepUalbl), pPaccMaTpuBaTh TIJI0OAIbHBIC
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHME CO3/1aBaTb COOCTBEHHbIE IMCHbMEHHBIE W YCTHbIE COOOIIEHHs, 00001as
OMOJIOTUYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKMX HWCTOYHHMKOB, TPAMOTHO HCIOJB30BaTh
MOHATUIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 .
HOTIOTIL Kak Hayka 05 https://m.edsoo.ru/7f41c292
2 JKuBBIe cuCcTEMBI U UX OpraHA3aIus 1 bubmorexa [IOK
p 8 https://m.edsoo.ru/7f41c292
3 XHUMHYECKHH COCTAaB M CTPOECHUE KIETKH 8 1 bubmorera [IOK
P https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 KusnenesaTeabHOCTE KIETKH 6 https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTE U UBMEHUYUBOCTD bu6mmoreka [JOK
6 8 15
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 bubmorexa HOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [IOK
1 1
BOMOIVOHHAS GHOTOHS | https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 Oprann3Mbl i OKpykalolas cpesa ° 0.5 https://m.edsoo.ru/7f41cc74
bub OK
4 Coo01mecTBa ¥ 9KOJIOTHUECKHE CHCTEMBI 9 htI/tIszI:jI/(r)rT\.eeI:si.ru 7fa1ce74
5 PesenBHOE Bhe 5 bu6mmoreka [IOK
BHOE BpeMs
P P https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 5

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka KonTpoubnbie | IlpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
bubmmoreka [{OK
1 buostorus B cucremMe HayK 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo bl ITO3HAHUS JKUBOU
npuposl. [IpakTudeckas pabora
2 NIQ) lp«Il/IICHOJ'III))SOBaHI/Ie pa3lJ)qumx 1 0.5 bubmmorexa LIOK
https://m.edso0.ru/863e6122
METOJIOB TIPH U3YUCHUHU
OMOJOTHYECKUX OOBEKTOB
3 buosnornueckue cuCTEMHI, 1 bu6mmoreka [IOK
MIPOIIECCHI M UX U3yYEHUE https://m.edsoo.ru/863e6564
4 XUMHYECKHH COCTaB KIETKU. Boma 1 bu6mmoreka [IOK
1 MUHEpaJIbHbIE COJIH https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 benku. CocTtaB u cTpoeHHe OSIKOB 1 https://m.eds0o.ru/863e6b72
DepMeHThI — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTaJIMTHYECKON aKTHBHOCTH ' https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIas3bl
WJIM KaTalasbl)»
bu6mmoreka [JOK
! Yraesozet. Jrie L https://m.edso0.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

bubmuoreka [JOK

8 Hykaenriosoie kncaotsl. AT® https://m.edso0.ru/863e6d5¢c
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
kietku. Knerounas teopus https://m.edso0.ru/863e6e88
10 Knerka kak nenocTHas xKuBas
cucrema
Crtpoenune s3ykapuoTHYECKOU
kietku. JlaboparopHast pabota Ne
2 «M3y4eHne CTpoeHus KIETOK bubnnorexa [JOK
11 pacTeHui, KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepHii 1Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716c
TOTOBBIX MUKpPOIIpernapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 OOMEH BELIECTB WX META00IN3M httos://m.eds0o.ru/863e766¢
bu6mmoreka [IOK
13 PotociiTes. XemocTes https://m.edso0.ru/863e7c98
. bu6mmoreka [JOK
14 Duepretiicciuii oOmer https://m.edsoo.ru/863e7aae
JKU3HEHHBIN UK KIETKH.
Jlenenue KiaeTku. MuTo3.
15 Jlaboparopnas pabota Ne 3 05 bubnnoreka [JOK
«HabmroneHne MuTO3a B KJIETKaX https://m.edso0.ru/863e7dc4
KOHYMKa KOpeIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
MaTPUYHOTO CHHTE3a https://m.edso0.ru/863e796e
17 Tpancnsanus — 6uocuHTe3 Oenka bubnuoreka LIOK



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

https://m.eds00.ru/863e796e

18 Hexnerounsie hopmbl )KU3HA — bubmuoreka [IOK
BUPYCHI https://m.edso0.ru/863e7540
bubmmoreka [{OK
19 @®opMbI pa3MHOKEHUS OPraHIU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6mmoreka [{OK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
ki1eToK. OImI010TBOPEHHE.
21 JlabopaTtopnast padota Ne 4 05 bubnuorexa [JOK
«M3yueHne cTpOCHHUS MOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»
99 NuauBunyansHOE pa3BUTHE bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/863e8436
I'eneTnka — Hayka o
23 HaCJ'IeL[CTBeHHOZ:I/I u bubmmorexa [JOK
https://m.edso0.ru/863e862
W3MEHYHBOCTH
3aKOHOMEPHOCTH HACJIEAOBAHUS
MPU3HAKOB. MOHOTHOpHTHOE
24 CKpEIlIMBaHKUE 05 bu6mmoreka [JOK
[Ipaktuyeckas padora Ne 2. https://m.edso0.ru/863e8878
«Pemenue 3ama4 Ha
MOHOTHOPHUIHOE CKPEIIUBAHUE).
JluruOpuHoe cKperuBaHue. BuGmmorexa [OK
25 3aKOH HE3aBHCHUMOIO 0.5

HacCJICAOBaHUs ITPU3HAKOB

https://m.edso0.ru/863e89a4



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

[IpakTtuyeckas padora Ne 3.
«Pemenue 3a1a4 AUTHOPUIHOE

CKpEIIMBAHUE.

26 CuermieHHOe HacIe10BaHNE bubnuorexa [JOK
MPU3HAKOB. https://m.edso0.ru/863e8c60
I'enernka mona. HacnenoBanue bu6mmoreka [{OK

27
MPU3HAKOB, CIIETUICHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
M3MeHuYnBOCTb.
HenacneactBenHas H3MEHYHMBOCTb.
JlaGopaTopHas padota Ne 6.

28 I/I3yq§HHepM011pinKauH0HHoﬁ 0.5 bubmmorexa LIOK

https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, TIOCTPOCHHE
BapUAIIMOHHOTO Psija 1
BapHallMOHHOW KPUBON»

29 HacnencrBenHast N3MEHUYUBOCTb. bubmorexa [OK
https://m.edsoo.ru/863e8efe
bu6mmoreka [IOK

30 Petieritka esosexa https://m.edso0.ru/863e8d78

Peseprubiit ypok. O6001eHUE IO

31 teMme «HacnencrBeHHOCTh U

M3MEHYUBOCTH OPraHU3MOBY

32 Cenekuus Kak HayKa M IIpoLece bubmorexa [JOK
https://m.edso0.ru/863e9214

33 Metoanl 1 TOCTHIKEHUS CEJIEKIIUNA bu6mmoreka [JOK

pacTeHni 1 KUBOTHBIX https://m.edso0.ru/863e9214

34 buorexHonorus Kak orpacib bubnuoreka [IOK

IIpOU3BOJACTBA

https://m.eds00.ru/863e9336



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34




11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
w/n Tema ypoka Beero Konrpoabubie | IlpakTuuyeckue H3yveHHs o0pasoBaTejibHbIE
padoTsI padoThbI pecypchl
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUs 1 bubmmorexa [JOK
https://m.edsoo.ru/863ea20e
5 Hcropus pasBuths npeacTaBiIeHUn 1 bubnnorexa [JOK
00 IBOITIOINH https://m.edso0.ru/863e9570
3 MWuKpO3BOJTIOIHS 1 Bubnuorexa LIOK
https://m.edsoo.ru/863e9cle
[Tomynsammst Kak deMeHTapHas
€IMHUIA BUJIA U DBOJIIOIUH.
4 l'fpamfmecxiﬂ pabota ﬁg 1. 1 0.5 bubamorexa LOK
https://m.edso0.ru/863e99c6
«CpaBHEHHE KPUTEPUEB
OJIM3KOPOICTBEHHBIX BUIOBY.
5 JIBmKyImue cuitbl (3JIEMEHTapHBIC 1 bubmuorexa [JOK
(baxTOpHI) IBOIFOLUN https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOp 1 €10 GOPMBI 1 https://m.eds0o.ru/863e9ed0
Pe3ynbratel 3BoIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. [IpakTudeckas 1 05 bubnnoreka [JOK
pabota Ne 2. «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIILHOTO XapaKTepay.
8 Hamnpasnenus u nyru 1 bubnuoreka LIOK
MaKpO3BOIIOIUU https://m.edso0.ru/863e9cle



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

HeobOpaTumocTs 3BOTIOINMN

Wcropus xu3Hu Ha 3emiie U

10 N
METO/IbI €€ U3YICHUS
11 ['mnoTe3bl MPOUCXOKACHUS KUZHH bubnuorexa [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
Pa3BuTHe )xu3HM Ha 3emIie 1o 3pam bubnuorexa [JOK
12
U TIepHoIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE ATAITBI 3BOJIOITUU
PaCTHTEITHLHOTO W dKUBOTHOTO MUDA.
[Mpaktuyeckas padora Ne 3 bubnuoreka [IOK
13 0.5
«M3yueHne UCKOTIAEMBIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHHIA U )KUBOTHBIX B
KOJUTEKITHSIX»
14 CoBpeMeHHas cucrema bubmuorexa [JOK
OpPraHU4ecKOro MHUpa https://m.edsoo.ru/863ea48e
15 OBOJIONUS YEJIOBEKA bu6mmoreka [IOK
(aHTpOMOTEHE3) https://m.edsoo.ru/863eac2c
16 JBwxymue cuiibl (hakTopsl) bubmuoreka [JOK
aHTPOIIOTreHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa/IUU IBOJIIOLUU
YernoBeKa
18 YenoBeyeckue packl U MPUPOTHBIC bubnnoreka [JOK
aJlanTally YeJI0BEKa https://m.edso0.ru/863eaeca2
PesepBublit ypok. O6001IeHHE 110
19 TeMe «BO3HUKHOBEHHE U pa3BUTHE
KU3HU Ha 3emiie»
20 DKoJIorus Kak HayKa
21 Cpenbl 0OUTaHUS U SKOJIOTHUUYECKUE bu6nmoreka [JOK



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

(baxTopsl

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

AbGunotnueckue GpaKTopsl.
Jlaboparopuas pabora Ne 1.

bu6mmoreka [{OK

22 ;ﬁ:gf:;:g:;fg: ;ZZ?GHHOCTH 05 https://m.edsoo.ru/863eb10e

oOUTaHUSD.
bubmmoreka [{OK

23 bromireckie (akToph https://m.edso0.ru/863eb348

24 DKOJIOTUYECKHE XapaKTEPUCTUKHI
TTOTTYJISITTHH.

o5 Coo01ecTBa OpraHu3MoB — bubnuorexa [JOK
OuoIEeHO3 https://m.edsoo.ru/863eb46a

26 DKOJOTUYECKUE CUCTEMBI bubmuorexa [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTENN

97 9KOCHUCTEMBI. IKOJIOTHICCKHUE bu6mmoreka [IOK
nupaMuabl. CBOHCTBA SKOCHCTEM. https://m.edso0.ru/863eb5fa
Cykueccust

28 [IpupoaHbIE YIKOCUCTEMBI

29 AHTPOTIOT€HHBIE YKOCHUCTEMBI

30 buocdepa — rimobdanpHas bubnnoreka [JOK
IKOCHCTEMA 3eMITH https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnuoreka [IOK
orochepsl https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B OHochepe 3emiu

33 CocymiecTBoBaHUE IPUPOJBI U bubnunoreka [JOK

YCI0BCYCCTBA

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



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
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

PesepBHrlii ypok. O600IIeHNE

34 teMmbl «Coo011ecTBa U 1
3KOJIOTHYECKHAE CUCTEMBD
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus, 10 xmacc/ bemses K., Jemvmun I''M., Ky3uenosa JIL.LH. u npyrue; mox
penakuuenn bensesa JI.K., Hpimmuna I''M., Akmuonepnoe oOmiectBo «M3naTenscTBo
«IIpocsemenne»

* buonorusa, 11 xmacc/ benses K., bopomua IL.M., Hemmmun I'"M. u apyrue; mox
penakuuenn bensesa J.K., Hpimmmna ['M., Axknuonepnoe oOmiectBo «M3nareabcTBo
«IIpocsemenne»

METOAUYECKUE MATEPUAJIBI IJIS1 YUUTEJIA

1.ITaceunnk B.B. Meroauueckoe mocobue. buonorus.bakrepun,rpudsl,pacTenus.S
knacc.M.:[Ipoa,2019 r

2 dxymkuna E.A.llomoBa T.I'.,Tpaxuna E.B.buonorus.IlpoektHas nesTenbHOCTb
yuamuxcs 5-9 kinacc.Bosrorpag,uza-so "Yuutens"

3.Mmkuna W.®.buonorus.Iloypounsie mnansi(yactsl-2)Bonrorpan,u3zg-so  "Yuurenb-
ACT"

4.Ilenensena 0O.A.,CynnoBa N.B.IToypounsie pa3paboTku o
ouonornn.Yenopek.M.:"Bako",2022 r

5.IlenenseBa O.A.,CynunoBa W.B.Iloypounbie pa3paboTku 1o oOmel Ouonoruu.9
kn1acc.M.:"Bako",2021 r

6.11lemukoBa E.}O. Iloypounbie mianbl.BBegeHne B 0O0IIyr0 OHOJIOTHIO W IKOJIOTHIO.9
kiacc.Bonrorpan,uza-so "Yuurens",2020 r

7.JIpICeHKO n.B. IToypounbsie  1utansl.buonorus. 10  xmacc.Boarorpan,uza-Bo
"Vaurens", 2019 r

8.Uepennukona I'.B.IToypounsie rianel. buosorus. 11 Kiacc.Bonrorpaa,uzn-Bo
"Vuurens",2019 r

9.MyxameKaHOB N.P.TecTb1,3a4€THI,OTHIIONPOCHI I10 onosorumn.10-11
knaccel.M.:"Bako",2021 r

10.Anndepon A.B.KomHaTHbIe pacTeHust B IITKOJIC: HAOJTFOICHHS u

akcriepuMeHThl. M.: [Ipoda,2020 r

11.MonueBa A.FO. Topranop A.B.buomorumss B cxemax wu Tabnumax.O¢deKTHBHAS
noaroroska k EI'D.Mocksa, 2022 r

12. Kupunenko A.A.buonorus.COOpHUK 3agad IO TEHETHKE JJIA IOJIrOTOBKH K
EI'D.JIETUOH,2023 r

13.Kupunenko A.A.Monekynspaas Ouonorus.COOpHUK pa3HOYPOBHEBBIX 3aJaHHM st
noarorosku k EI'D.JIETMIOH,2018 r

14 Konecuukop C.U.buonorus.Oxomorus.Iloaroroska k EI'D.JIETTIOH,2019 r
15.10p16acoBa B.M. buonorus.5 kimace.Onumruanst. Bonrorpan,2010 r

16.Boponuna I'.A.,iBanoBa T.B.buonorus.llnanupyemsie pesynbrarel.Cuctema 3aJaHui
5-9 knaccel.M.:IIpocsemienne,2015 r

17.I'anymkoBa H.1.buonorus. JKusotssie.Iloypounsie nnansl. 7 kinacc.Bosrorpan,2018 r
18.3axapoBa  H.IO.KonTponpHble ©  mpoBepoyHble  paboTel MO  OWMOJOTHH.7
knacc.M:Dx3amen, 2018 ©

19.KompimoBa H.A. Xumus u 6uonorus B Tabnunax u cxemax.Poctos-na-/[ony,2022 r

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCblI MW PECYPCbl CETH
HUHTEPHET



www.informika.ru - snekrponHblii y4eOHuk "buomorums" (Bep. 2.0 - 2000) u3 umkia
"OOyuatome sHIUKIONeAMu". - YueOHBIH Kypc, KOHTpoJibHble Bompochl. (Kak
0JIb30BaThes - M. "Tlomorp".)

www.college.ru - pazaen "OtkpbiToro kosuiemmka" no buosoruu. Yuednuk, monenu, On-line
TECTBI, YUUTEITIO.

www.skeletos.zharko.ru - "OmnopHo-iBuratenbHas cucrema denoBeka'. OOpa3oBaTeIbHBIN
caiit o npeamery buonorus, kypc Yenosek. Ctpoenue ckenera. Mpleunas cucrema. Kak
T0 padotaer. llpmnokeHusi: 2 CKEJNETHBIX OSHUUKIONEAWHW; ISl YUUTENs - YPOKH,
naboparopHblie, 6 TECTOB C OTBETAMHU.

www.biodan.narod.ru - "buo/lan" - buonorus ot Jlanel. HoBocti 1 0030psl 10 OHOJIOTHH,
skosiorun. [IpoGnemsl u Teopun. EcTh TeMaTHueckue BBITYCKH, GoToraiepeu, Ouorpaduu
BEJIMKHX YYEHBIX, CIIEICIIOBAPH.

www.bio.1september.ru - aus yuureneii "S uay va ypok buonorun". Crateu no: boranuke,
3ooiiornu, bruosoruu - Yenosek, OOI111e#i OMOJIOTHH, DKOJIOTHH.

www.bio.1september.ru - razera "buonorus" (Mex11y BRIXOJOM OYEPEIHOTO HOMEpPa Ta3eThl
U TIOSIBJICHWEM TIOJIHOTEKCTOBOM BEPCHHM HOMEpA Ha CaiiTe YCTAaHOBJICH TOJ0BOW MHTEpBa)
www.kozlenkoa.narod.ru - D3tor caiit Kosmenko A.I. - mnpemomaBatens wu IS
nperoiaBaTesieil, s TeX, KTO YYHTCS caM M y4YUT JPYTruX; OYHO W TUCTAHIIMOHHO,
OMOJIOTHH, XMMHH, IPYTUM TIpEMETaM - ¢ TIOMOIIbI0 KOMITbIoTepa M IHTepHeT.
WWW.NSU.ru buosiorus B Bompocax U OTBETax - yuy€Hble HOBOCHOMPCKOro AKaieMropojaka
OTBEYAIOT Ha BOIMPOCHI CTAPIIECKIACCHUKOB.

www.websib.ru - pasagen "buosnorus" HoBocubupckoii odpasoBarenbhoi cetu. ITogdopka
MaTepHajoB M CCHIJIOK (MPOTPaMMBbI, IPOEKTHI, MATEPUAIIBI Y YPOKY, AOUTYPHECHTY).
www.nrc.edu.ru - "buomorndeckas kapthHa Mupa' - pasfen 3JCKTPOHHOTO y4eOHHKA
"Konueniuu coBpeMEeHHOro ecrecTBo3HaHus". KoHUENIMu TPOUCXOXKICHHUS KU3HU U
teopuu 3Bororuu. (Ilepexon mo cewpiike BHU3Y "Jlanee...".)

www.floranimal.ru - "FLORANIMAL - pacrenus u xwuBoTHbe" Kak sHIHKIOMEIHS.
(O6bem wuH(popmaruu Bredariser.) BpiOparh OykBYy, OTKpOETCS CTpaHUIA C ABYMS
OoNbIIMMM KOJIOHKaMHM Ha3BaHuii: Pacrenuss u JKuBoTHble. BbiOupaem 1o Ha3BaHUIO -
OTKpBIBAETCsI ONMCaHue U (OTO.

www.filin.vn.ua - "®unua" - WUTFOCTpUPOBAaHHAS SHITUKIONEINS )KUBOTHBIX. K CoKaaeHHIO
He Bce paszeibl roToBsl. Onucanus u pororpaduu.

www.nasekomie.h10.ru "Hacexkombie" O HaceKOMbIX U MIKOJIBHUKOB - OIIACAHUE
OCHOBHBIX BUJIOB, PUCYHKH.

www.invertebrates.geoman.ru Hacekomsbie. IlomynsipHas kuura Axumymikuda WM. ¢
MHO>KECTBOM LIBETHBIX PUCYHKOB U (oTorpaduid. —

www.bird.geoman.ru TItumpl. IlomynspHas kuura AxumymkuHa WM. ¢ MHOXeCTBOM
[[BETHBIX PUCYHKOB U (poTOrpaduii.

www.animal.geoman.ru Mup sxuBoTHbIX. [lomymspHas kHura AxumymkuHa WM. ¢
MHO>KECTBOM LIBETHBIX PUCYHKOB U (hoTOTrpaduii.

fish.geoman.ru Pei6e1. MnmoctpupoBaHHas SHIUKIONEAHUS PhIO.

www.plant.geoman.ru - JXusHp pacreHuii. 3aHuUMaTeqbHO O OoTaHuKe. bakrepum.
JlekapcTBEHHBIE PACTEHMUSL.

www.livt.net - amexTpoHHas WLTIOCTpHpOBaHHas SHuUKiIoneaus "XKusbie cymectsa".
Knaccugukanus u potorpaduu 6e3 Tekcra.

www.nature.ok.ru - Penkue u ncuesaromine >xuBoTHbIe Poccuu. OnucaHus 1 royioca peIKiux
KUBOTHBIX.

www.bril2002.narod.ru - buonorus mns mkonsHHKOB. Kparkas mH(OpM. Mo pasaenam:
O6mas 6uonorus, boranuka, 3oosorus, Yenosex.



www.festival.1september.ru - dectuBans negarorudeckux uaed "OTKpbIThIH ypok" 2006 -
2007. Paznen "l[IpenonaBanue 6uonoruu" - 86 crareil.
www.charles-darwin.narod.ru - Hapias3 JlapBun: ororpadusi 1 KHUTH.



