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IHHOACHUTEJIBHASA 3ATINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
MOJX0A0B K (popMUpOBaHHIO cojepKaHus ydeOHOro mpeamera «bBHONOTHS» COCTaBUIH:
koHHenrtyanbHble nosiokeHnss @I'OC COO o B3auMOOOYCIOBIIEHHOCTH IENIEH, COJEpKaHMUS,
pe3ysbTaToB 0OyUeHUsT U TPEOOBAHMI K YPOBHIO IOJTOTOBKH BBHIITYCKHUKOB, ITOJIOXEHHS 00
Oo0MmMX HEeTsIX W MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETrO
obmiero obpaszoBanus B Poccuiickoit denepanun, a TakkKe MOJIOKEHUS O crielu(uKe OUOJIOTUH,
e 3HAaYCHWU B IMO3HAHWU >KUBOW MPHUPOIBI M OOECIIEYCHUH CYIIECTBOBAHUS YEJIOBEYECKOTO
obmectBa. CorylacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEIETICHBI OCHOBHBIE ()YHKIIMH TPOTPAMMBI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHue O HEesIX, 00 00IIel cTparerun ooydeHus,
BOCIIMUTAaHUS M Pa3BUTHsI OOy4aroOmuXcs cpencTtBamMu ydyeOHoro mpeamera «buomorusy,
ompenenser 00sf3aTeNbHOE MPEIMETHOE COJEpKAHHWe, €ro CTPYKTYpY, paclpeleleHhe 110
paszenaM M TeMaM, PEKOMEHIYeMYIO MOCIeIOBaTeIbHOCTh M3YYEHHUs y4yeOHOTo marepuana ¢
YIETOM MEXIPEIMETHBIX M BHYTPUIIPESIMETHBIX CBSI3€H, JIOTHKH 00pa30BaTeILHOIO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarOIINXCA.

B mporpaMmMe 1o OHOJIOTMM TakKe YUYMTHIBAIOTCS TPEOOBAHHMS K TUIAHUPYSMBIM
JUYHOCTHBIM, METANpEeJAMETHBIM M IPEJAMETHBIM pe3yiabTaTaM OOydeHHsS B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JIEATEIHHOCTH/YIEOHBIX NEHCTBUI 00YJarONIUXCs O
OCBOEHHIO COJICPKaHUs OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Oumosorum (10—11 xmaccel, 6a30BBIi yPOBEHb) peaiM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3y4YeHHHU Ouosoruu, Omaromapss 4eMmy B HeW MpocMaTpuBaeTCs
HaIpPaBJIEHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHHUS, ILIEHHOCTHBIX OpPUEHTAIMil  JUYHOCTH, OKOJOTMYECKOTO  MBIIIJICHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoit cpezne. llosTomy Hapsay ¢ u3ydeHHeM OOILIEOMONIOTMYECKUX TEOpHUH, a TakKkKe
3HaHUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MPOLIECCOB B MpOrpaMMe IO OWMOJIOTHM YAEJIECHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYCHHBIX
3HaHWUN B OBCETHEBHOM KU3HU JJISl PEIlICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIe: TPO(UIaKTUKN
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YelIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYIbTHPOBAHMUS,
000CHOBaHHUSI HKOJIOTUYECKHU 11eJIeCO00pa3HOT0 MOBEJIEHUSI B OKpYXKAlollel MPUPOIHOIl cpere,
aHallM3a BJMSHUS XO3AWCTBEHHOM [EATEIBHOCTH YeJOBEKa HAa COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJHON HAMpaBIEHHOCTH Y4eOHOTO
npeaMera «bHONOTHs MPOAUKTOBAHO HEOOXOIMMOCTHIO OOECIEUeHHs YCIOBUHN JUIsl pelIeHuUs
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOPas Mpernoaraet
dbopMupoBaHHe y OOYYarOIIUXCS CHOCOOHOCTH aJanTUPOBATHCS K H3MEHEHHSM JUHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero ooOmiero oOpa3oBaHMs 3aHUMaeT BakHoe MecTo. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCS NPEACTABICHUNH O HAYyYHOW KapTUHE MHpAa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMUYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil U DHBOJIOLWHU, CO3MAET YCJIOBHS JUIS: TO3HAHUS 3aKOHOB >KHUBOH TMPHUPOIHIL,
dbopmupoBanusi (PYHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3JI0poBOro M OezomacHoro obpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIIEHUS K )KHBOU MIPHUPOJIE U YETIOBEKY.

bonpiioe 3HaueHWMe OHONOTHSI UMEET TaKXKe IS PEIIeHUS BOCIHUTATEIbHBIX H
Pa3BUBAIOIIMX 33Jau cpeHero oouiero oOpa3oBaHus, couuann3anun oOyqaromuxcs. M3yduenue



ouosorun oOecrieynBaeT yCIIOBUS ISt (dbopmupoBaHus MHTEIUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYpPBI, CIOCOOCTBYET
MHTETpalud OUOJIOTUYECKUX 3HAHUU C TPEACTABICHUSAMH W3 JIPYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu. HazBaHHbIE TIOJI0KEHUS O MpeIHa3HAYCHUH YIeOHOTO
npenMera «buonorus» cocTaBWIM OCHOBY Ul ONpPENENIEHUS IMOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €TO COJIEPKAHMUSI, IPEICTABICHHOIO 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, 3HAUYMMBIC sl (pOpMUpOBaHMs OOIMIEH KYJIbTYpBI, ONpPEICISIONINe
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXaloUlell NpUpoAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHYECKOU AesTenbHOcTH. Oco00e MECTO B ATOM cHUcTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJEP)KAHMS, KOTOpbIE CIyKaT OCHOBOM [uisi  (QOpMHUpPOBaHUS
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 Y4ETOM NMPHOPUTETHOIO 3HAUEHUS 3HAHUNA 00 OTIMYUTENbHBIX OCOOEHHOCTSIX
KUBOW TIPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alM¥ W SBOJIONMHM. B cOOTBETCTBMM C 3TUM B
CTpYKType yueOHOTro npeamera «bHoiorus» BBIIENEHBI CIENYIOIINE COJIepKaTelbHbIEe JTUHUU:
«buonorus kak Hayka. MeToapl HaydHOTrO no3HaHMs», «KileTka kak OuojOruueckas cuctema,
«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 — OBJAJICHHE
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.

JlocTikeHnne Lenu u3ydeHus ydyeOHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE
o0ecreunBaeTcs: peIeHUeM CIeAYIOIUX 3a1ay:

OCBOEHHME OOYYalOIIMMHUCA CUCTEMbl 3HAaHUH O OUOJOTHMYECKUX TEOpUsiX, YUCHMSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBUiaX, CIYXKAaIlUX OCHOBOW I (OPMHUPOBAHUS
IIPEICTAaBICHUM O E€CTECTBCHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAYYHOIO IO3HAHUA,
CTPOEHHUH, MHOro0oOpasMu U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOI'O YPOBHS OpraHM3alluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue y OOy4aroLUXCs IM03HABATEIbHBIX, MHTEUICKTYAJIbHBIX UM TBOPYECKHUX
crocoOHOCTEH B Mpolecce aHaau3a JaHHbBIX O MyTAX Pa3BUTHUA B OHMOJOIMM HaydHBIX B3IJISJIOB,
U U MIOAXO00B K U3YYEHHIO )KMBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

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

¢dopmupoBaHue y OOy4aroIUXCS YMEHHMH MIUIIOCTPUPOBATH 3HAUEHUE OMOJIOTMYECKHUX
3HAHUW B IPAKTUYECKOW JAEATEIBbHOCTH YEJIOBEKA, Pa3BUTUU COBPEMEHHBIX MEIMIMHCKHX
TEXHOJIOTUI U arpoOHMOTEXHOJIOTHIA;

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

OCO3HAHME LIEHHOCTH OMOJOTMYECKUX 3HAHUHM JUIsl MOBBILICHUS YPOBHS SKOJIOTHYECKOM
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



MpUMEHEHHE TMPUOOPETEHHBIX 3HAHMN M YMEHUH B TOBCEJAHEBHOM JKM3HU VIS OLCHKH
MOCIIE/ICTBUI CBOEH JEATENBHOCTH IO OTHOIICHUIO K OKpYXarollel cpene, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COOITIOIEHUE MEP TPODUIAKTUKY 3a00JIeBaHUH.

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).

Cpok peanuszanuu nporpammbi 01.09.2023-31.08.2025 yueOnble roaa
COJAEPKAHUE OBYUYEHUSA

10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMH U APYTUMU
€CTECTBEHHBIMU HayKaMu, (uiocodueit, dTUKOW, ICTETHKOW W mpaBoM. Poib Ouosiornu B
(hopMHUpOBaHUM COBPEMEHHOM HaydyHOU KapTUHbBI MUpa. CuctemMa OHOJIOTHUECKHX HAYK.

MeTopl IO3HAHUS KUBOW MPUPOIBI (HAOIIOACHUE, SKCTIEPUMEHT, OTICAaHUE, U3MEPEHUE,
KJ1accu(UKaus, MOJIeIMpOBaHHe, CTaTUCTUYeCKasi 00pabOTKa JaHHBIX).

JdemoHncTpauuu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, J[x. Yorcon nu @. Kpuk.

Tabmuib! U cxeMbl: «MeToIbl TO3HAHUS KUBOW TIPUPOIBD».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

[IpakTtuueckass pa6ora Ne 1. «lcmonp3oBaHuEe pa3IMYHBIX METOJOB TPU H3YYCHHH
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl M MX OPTraHU3AIHS.

XKusbie cucrembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHusi Ouosoruu. OTIMYHMe >KHUBBIX
CUCTEM OT HEOPraHUYECKON MPUPOIBI.

CpoiictBa OumocucreM M HUX pa3HooOpasue. YPOBHU OpraHu3aluu OUOCHCTEM:
MOJICKYJISIPHBIMA,  KJIETOYHbIA,  TKAHEBbIA,  OPraHU3MEHHBIM,  MOMYJSIMOHHO-BUIOBOM,
AKOCHCTEMHBIN (OMOTCOIIEHOTUYECKH ), OMOC(EPHBI.

JdemMoHcTpanum:

Tabmuiper u cxembl: «OCHOBHBIE TPHU3HAKU KU3HU», «YPOBHU OPraHHU3AlMH >KUBOM
MIPUPOJIBI».

O6opynosanue: moaens Moiekynsl JJHK.

Tema 3. XumMuveckuii cOCTaB U CTPOCHHE KJIECTKH.

XUMHYECKUH  COCTaB  KIETKM.  XUMHUYECKHME  BJIEMEHThl:  MaKpOJJIEMEHTHI,
MHKpPO3JeMEHTHI. Bo/ia 1 MUHEepanbHbIE BEIIECTBA.

@YHKIMU BOJbI M MHUHEPAIbHBIX BEUIECTB B KieTke. lloanepkaHue OCMOTHYECKOTO
OamaHca.

benku. CoctaB u cTpoeHue 0enkoB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezameHuMebie
U 3aMEHHMMbIE aMHHOKHUCIOTHL. AMHHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYphl OETKOBOI
MOJIEKYNbI (TIEpBUYHAs, BTOpPUYHAS, TPETUYHAs U YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE
cBoiicTBa OenkoB. bronorudeckue QyHKIIUN OEIKOB.



®epMmeHTbl — OHonoruyeckue karanu3aropbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatnas  crnenuduuHocte.  Kodepmentsl. Butammubel.  Otiamuust  GepMeHTOB  OT
HEOPraHUYECKUX KaTalu3aTopOB.

YraeBopl: MOHOCaxapuIpl (TJII0K03a, pubo3a u Je30Kkcupudosa), nucaxapuabl (caxaposa,
JIaKTO3a) W ToJMcaxapulibl (Kpaxmai, TJIMKOTEH, IeJUIi0iio3a). buonorudeckue ¢GyHKIUU
YTIEBOJOB.

Jlumuapl:  Tpurauuepuasl, Qochomunuasl, crepouabl. [uapoduiabHO-THAPO(GOOHBIE
cBoiicTBa. buonornueckue ¢pyHkuuu aunugoB. CpaBHEHHE YIJI€BOAOB, OEJIKOB U JIMIUJOB Kak
HCTOYHUKOB PHEPIHH.

Hyxnennossie kucnotsl: JIHK n PHK. Hykieotnasl — MOHOMEpPBI HYKJIIEMHOBBIX KUCJOT.
Crpoenue u ¢ynkuuu JIHK. Crpoenne n ¢ynxuuum PHK. Buner PHK. AT®: crtpoenue u
(GyHKIMH.

[uronorusa — Hayka o kinerke. KilerouHas Tteopus — nmpumep B3aMMOJEHCTBHUS UACH U
(akTOB B HAYYHOM MMO3HAHUU. MeTO/1bl U3YUYEHHUS KIETKH.

Krnetka kak nenocrHas xuBas cucrema. OOuue Npu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
MeMOpana, moJsiekynsl JIHK kak renerndeckuii anmapar, cuctema cuHTe3a Oelka.

Tunel KkIeTOK: »syKapuoTHYeckas M mpokapuoThueckasd. (OCOOEHHOCTH CTPOEHUs
npokapuoTHueckoi kinetku. Kinerounas crenka 6akrepuil. CTpoeHue 3yKapuoTHUECKON KIETKU.
OCHOBHBIE OTINYHUS PACTUTEIHHOM, )KUBOTHON U TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAJIMUKC, UX (YHKIIHH.
[Inazmatnueckass memOpana, e€ cBoiictBa W (QyHkuuu. [luTomnazmMa u €€ opraHoOUIbI.
OnnomemOpannbie opranousl kietku: DIIC, anmapart ['onbmku, mu3ocomsl. [ToayaBTOHOMHBIE
OpraHoupl KJICTKH: MHUTOXOHAPHH, IIACTHABL. IIpoHMcXokaeHWe MUTOXOHIPUM W IUIACTHA.
Bunp! miactun. HememOpaHHbIe OpraHOUIbl KIETKH: pUOOCOMBI, KJIETOYHBINA LIEHTpP, LIEHTPUOJIH,
PECHUYKH, KI'yTUKH. DyHKIIMN OpraHOMA0B KIETKU. BKitoueHus.

SAnpo — peryasTopHsbIi 1IeHTp KiIeTku. CTpoeHue sijipa: sijepHas 000J09Ka, KaproIia3ma,
XPOMAaTHH, SAIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BewecTs B KIIETKE.

JdemoncTpaumnu:

IToptpetsrl: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, J[xx. Yorcon, @.
Kpuxk, M. Yunkuuc, P. ®panxnun, K. M. bap.

Huarpammel:  «Pacnpenenenne XMMHMYECKHX DJIEMEHTOB B HEXHMBOW IPUPOAC»,
«PacrpeneneHne XMuMU4YECKUX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuuel u cxembl: «llepuoanyeckas Tabiuua XUMHUYECKHUX 3J€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «bruocunTres Oenkay, «CtpoeHue MoJiekyisl Oenka», «CTpoeHue pepmeHTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenune monekynsl AT®», «CTpoeHne 3ykapuoTHUECKON
KieTkn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KiIeTKu», «CTpoeHue
IIPOKapUOTUYECKOH KIETKN», «CTpOCHHE AApa KIETKN», «YTIIEBOIABD?, «JIUIuIbpD).

OGopynoBanue: CBETOBOM MHMKPOCKOIN, OOOpyJOBaHME Ul IPOBEICHHUS HAOIIOJCHHIA,
U3MEpEHUH, SKCIIEPUMEHTOB, MUKPOIIpENnapaTbl pacTUTENIbHBIX, )KUBOTHBIX U OaKTepHaIbHBIX
KIIETOK.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlaGopatopHast pabota Ne 1. «M3ydyeHue KaTaJINTHYECKON aKTUBHOCTH (hepMEHTOB (Ha
IIPUMEPE aMUIIa3bl WK KaTajaasbl)».

JlaGopatopHass pabota Ne 2. «M3ydyeHue CTpOEHHUS KJIETOK pPACTEHHH, >KUBOTHBIX M
OakTepuii oI MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpEnapaTax U UX OMUCAHUE.



Tema 4. 7Ku3HeaeATeJIbHOCTD KICTKH.

OOmeH BemiecTB, WM MeETa0ONM3M. ACCUMWISIMS (IJIACTHYECKUA OOMEH) U
TUCCUMIIISALINS (PHEPTEeTHIECKU 0OMEH) — JIBe CTOPOHBI €IMHOTO Tpoliecca Metabonusma. Poib
3aKOHOB COXPaHEHHsI BELIECTB U SHEPTUH B IOHUMAHUU METa00IM3Ma.

Tumbr oOMeHa BemiecTB: aBTOTpOo(HBIA U rereporpodHusli. Pors depmenToB B 0OMeHe
BEILECTB U MPEBPAILLEHUU SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TemHOBas (Haszbl ¢orocuHTe3a. Peakmum ¢dorocuHTE3a.
D¢ dextuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A ISl *KU3HH Ha 3emiie. Biusiaue ycnoBuit
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHHS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCHUHTE3UPYIOIMe OakTepuu. 3HAUYEHHWE XEMOCHHTE3a MJisl KHU3HU Ha
3emie.

OHepretuyeckuii oOMeH B  KkieTke. PacmiersieHue  BeIIeCTB, BBIJACIEHUE U
aKKyMYyJUPOBAaHHME SHEPTUHU B KJIETKE. DTallbl 3HepreTuyeckoro oomena. ['nmukonus. bpoxenue u
ero Buabl. KucimoposHoe oxuciaeHwe, WIM KJIETOYHOE JipIxaHHe. OKUCIHUTEIbHOE
bochopunmnpoBanue. DPPEKTUBHOCTh SHEPTETUIECKOTO OOMEHaA.

Peakuun wmarpuuHoro cuHTe3a. ['enetmueckas wundopmanus u JHK. Peanuzanus
reHeThyeckoil MHpopmamuu B KieTke. ['eHeTHueckuil KoJ U ero cBoMcTBa. TpaHCKpUNLIUS —
matpuunblii cunte3 PHK. Tpancnsauus — 6uocunres 6enka. Jransl TpaHciasuuu. Koauposanue
aMUHOKHCIIOT. Posie pubocom B OnocuHTE3€ OerKa.

Heknerounsie ¢opmbl ku3HM — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
NBanoBckuiif). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKIIa BUpycoB. bakrepuodaru. bonesnu
pacTeHuil, )KUBOTHBIX U YEIOBEKa, BbI3bIBa€MblE BUpYycaMU. Bupyc nMMmyHoaeduiuTa yeaoBeka

(BUY) - Bozoymurenr CIIMJla. OOpaTHasi TpaHCKpPUIIIIKS, peBepTasa M HMHTETpasa.
[TpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00I€BaHUM.
JdemoHncTpauuu:

IToptpetsr: H. K. Konsuos, . . UBanosckuii, K. A. Tumupsses.

Tabmupt  u cxembl: «Tunbel  muTanus», «Metabonusm»,  «MUTOXOHIPUS,
«OHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢byHkuuoHupoBaHue reHa», «CuHre3 Oenka», «l'eHernueckuit  kom», «Bupyce»,
«bakrepuodarn», «Crpoenue u ku3HeHHBIM muKka Bupyca CIIWIa, Oakrepuodaray,
«Pemmukanus JTHK».

O6GopynoBanue: moaenu-ammukanuu «Yaoenue [IHK u tpanckpunmus», «buocunres
6enkay», «CTpoeHue KIeTKuy, Moaens cTpykrypsl JJTHK.

Tema 5. PazMHoOkeHHe M HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounslii 1uki, umu >KW3HEHHBIM 1ukn kinetku. MuTtepdaza m mutos. Ilpoueccsr,
nportekawmue B uHrepdasze. Pemnmukanus — peaknus marpuunoro cunrteza J[HK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HA0Op — KapUOTHUIl. JIUTUIOMAHBIA M TalIOUIHBI XPOMOCOMHbBIE
Habopel. Xpomatusl. LluTonoruueckue OCHOBBI Pa3MHOXKEHUSI U MHAUBUIYaJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsdiide Ha pa3HbIX
CTaAMsIX MUTO3a. BUOIOTMYECKUI CMBICIT MUTO3A.

[Iporpammupyemast rubesb KIETKH — aromnTo3.

@opMBI  pa3MHOXKEHHsI OpPraHM3MoOB: Oecroioe W ToJioBoe. Buabl  Oecmonoro
Pa3MHOXKEHHUSI: JIeJICHHE HAaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHU3MOB, €0 3HAYEHUE MJIs
CEJIKIUU.



[TooBoe pa3MHOMXKEHHE, €T0 OTIUYHUS OT OECIOJIOTO.

Meiio3. Craguu wmeio3a. Ilporeccel, mpoucxoismiue Ha cragusix meio3a. [loBenenue
XpoMocoM B Meno3e. Kpoccunrosep. buonornyeckuii CMbICI U 3HAYEHUE MEN03a.

I'amerorenes — nporecc 00pa3oBaHMs MOJIOBBIX KIETOK y KHUBOTHBIX. [10JIOBBIE JKeNe3bl:
CEMEHHHUKU M SMYHUKU. OOpa3oBaHUE U Pa3BUTHUE IOJIOBBIX KIIETOK — raMeT (CIepMaTo30uj,
AilleKIeTKa) — crepMaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTpOeHUs SHUEKIETOK W
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayanbHOoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Oranbel 3MOPHOHATIBHOTO PA3BUTHS Y IO3BOHOYHBIX KUBOTHBIX: JPOOJICHHWE, TacTpYJISAIus,
opradoreses. [loctamOpruonanbHOE pa3BuTHE. THUINBI MOCTIMOPHUOHATIBHOIO PA3BUTHUSL: IPSIMOE,
HenpsiMoe (IMYMHOYHOE). BiusiHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE
BBI3BIBATh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrennil. OHTOreHe3 BETKOBOT'O PACTEHHUS: CTPOCHUE CEMEHH, CTaluu
pPa3BUTHSL

JdemoHncTpaumnu:

Tabmuipt u cxeMbl: «DOpMbI pa3MHOKEHUS OPTaHU3MOBY, «/[BOWHOE OMIIOAOTBOpPEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUil», «JleneHue KIEeTKH
Oaktepuity, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHe XpOoMOCOMbI», «KIIeTOUHBIN IMKII»,
«Permmukanua [IHK», «Mwutosy, «Meios», «lIpsmoe u Henpsimoe pa3Butue», «l'aMeTorenes y
MJIEKOTIMTAIONINX U YelloBeKa», «OCHOBHBIE CTaIUN OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, MuUKporpenaparbl «CrepMaTo30Usl MIIEKOIUTAOLIET0»,
«lituexnerka miekonuramoomero», «KapuoknHes B KiIeTKax Kopelika JyKa», MarHUTHas
Mo/ienb-anmuinkanus «Jlenenue knetkn», moaens JIHK, Moaens meTadazHoi XpOMOCOMBL.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

JlabopaTtopnas padorta Ne 3. «HabGmronenne MuTo3a B KJIETKaX KOHUMKA KOpEITKa JIyka Ha
TOTOBBIX MUKpOIIpernapaTaxy.

JlaboparopHas pabota Ne 4. «/3yyeHHe CTpOEHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTMpernaparax».

Tema 6. HacjieacTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcrtopust pa3Butusi reHeTuku. Ponb nutoioruun u
SMOPHUOJIOTUY B CTAHOBJICHUH T'€HETHKHU. BKita] pocCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeTopl TeHEeTUKH (TUOPUIOJIOTUYECKHH, LHUTOTeHEeTHYECKU, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbBIE TeHETUUYECKUE MOHATH. ['eHeTnueckasi CMUMBOJIMKA, HCITIOJIb3yeMasi B
CXeMax CKpelIMBaHui.

3aKOHOMEPHOCTH  HAcJeIOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHnaenem.
MonorubpuaHoe ckpemuBaHue. 3aKoH eIMHO00pa3usi THOPUIOB MepBOro nokoienus. [IpaBumno
JOMHHUPOBaHMS. 3aKOH pacllelUIeHus Mpu3HakoB. [umoreza yucrtoThl ramer. llomHoe u
HEMOJIHOE IOMUHUPOBAHUE.

JuruOpugHoe  cKpemmuBaHMe. 3aKOH HE3aBUCUMOTO  HACJIEIOBaHHUS  IMPU3HAKOB.
[{uToreHeTn4yeckre OCHOBBI IUTHOPHIHOTO CKpEIIMBAaHMS. AHaIH3UPYIOIIee CKpellrBaHUE.
Hcnonb3oBaHne aHAM3UPYIONIETO CKPEIIUBAHUS TSl ONIPEACTICHIS T€HOTUIIA OCOOH.

CuerieHHOe HacnefoBaHue Tmpu3HakoB. Pabora T. Moprana mo cCIemIeHHOMY
HacJeA0BaHUIo reHoB. HapyllieHne clienieHnsi TeHOB B pe3ylbTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOpUS HACIEICTBEHHOCTH. [ eHeTHUeCKue KapThl.



'enetuka nosia. XpoMOCOMHOE OIpECIICHHE 10JIa. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
l'omoramerHele U reTeporaMeTHble Opranu3Mbl. HacliemoBaHue NpU3HAKOB, CHEIJICHHBIX C
MOJIOM.

N3meHunBOCTh. BHJIbI M3MEHYMBOCTH: HEHACJIEACTBEHHAs U HacleACTBEHHas. Posb cpebl
B HEHACJICJICTBEHHOW W3MEHUYUBOCTH. XapaKTEPUCTHKA MOJU(DUKAIMOHHOW HW3MEHYUBOCTH.
BaprannonHsslil psan u BapuanuoHHas kpusas. Hopma peaknuun npusnaka. KosmyecTBeHHbIE U
KaueCTBEHHBIC NMPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PUKAIIMOHHON N3MEHUNBOCTH.

HacnencTBenHasi, WM TeHOTHITHYECKAsl, N3MEHYUBOCTh. KoOMOWHATHBHAS W3MEHYHBOCTB.
Meiio3 u 1onoBOM mpomecc — OCHOBa KOMOMHATMBHOW M3MEHUMBOCTH. MyTanMoHHas
n3MeHunBoCTh. Kiaccudukanus wmyranuii: reHHbIE, XpOMOCOMHBIE, T€éHOMHBIE. YacroTa u
MPUYMHBI MyTaluil. MyTtarensble (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HAC/IEICTBEHHOMN
n3MenunBocty H. Y. BaBuiosa.

BuesimepHas HacIeCTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka uenoBeka. Kapuotum uenoBeka. OCHOBHBIE METONBI TEHETUKH YeEJIOBEKA:
TE€HEATOTUYECKUN, OJIM3HEIOBBIM, UUTOTCHETUUECKH, OWOXUMHYECKUH, MOJIEKYISIPHO-
reHetndeckuii. COBpPEMEHHOE OINpEAEeIeHNE TEHOTHIA: IOJHOTEHOMHOE CEKBEHHPOBAHME,
T€HOTHIUPOBaHKUE, B TOM uucie ¢ momoilsio [1I[P-anamm3a. HacnencrBennsie 3a0oneBaHms
YeloBeKa: TeHHbIe Ooyie3Hd, O0J€3HM C  HACJIEACTBEHHOW  MPEAPaCIOIOKEHHOCTHIO,
XpoMocoMHBIe Oosie3HH. Comarndeckue W TeHepaThBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[Tpunnumer 310poBoro obpasa KU3HU, JUATHOCTUKH, TPOPUIAKTAKH U JICYCHHS TeHETHUYECKUX
Oose3Heil. MenuKo-TeHETHIECKOe KOHCYJIbTUPOBAaHUE. 3HAYCHUE MEIUITMHCKOW TEHETHKH B
MPeIOTBPAILEHUH U JICYEHNU T€HETUUECKUX 3a00JIeBaHUH YeTIOBeKa.

JdemoHncTpauuu:

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

Tabmuipl u cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 LUTOTE€HETHYECKas OCHOBAY,
«3aKOH pacHIeIUIEHUsI M €ro LUTOTCHETUYEeCKas OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durubpunnoe ckpeuiuBanue», «LluTomornyeckue OCHOBBI AUTHOPUAHOTO CKPEIIUBAHUS,
«Meio3», «B3aumoaeiicTBue amiebHbIX T€HOB», «I'€HETHYECKHE KapThl PAaCTEHUH, )KUBOTHBIX
n 4yesoBekay, «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJENIO0BAaHMS, CLEIUIEHHOTO C IOJIOM,
«KapuoTunsl uyenoBeka U JKUBOTHBIX», «Buasl wu3MeHunBOCTHY, «MoOaudbukannoHHas
M3MEHUYUBOCTHY, «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpymn KpoBuW», «MyTalMoOHHas
U3MEHYUBOCTBY.

O6opynoBanue: MojaeiH-anmiukauuu «MoHoruOpugHOe CcKpemmBanue», «HemomaHoe
JOMHUHUpOBaHHe», «Jurubpunnoe ckpemmBanuey», «llepekpéct XpomMocom», MHUKPOCKON U
Mukpomnpenapar «Jlpo3zoduna» (Hopma, myTauuu GOpMbI KPbUIbEB M OKPACKU Teja), repbapuit
«I"OpoxX MOCEBHOW».

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlaboparopHas pabota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTHOPUTHOTO U JUTHOPUIHOTO
CKpEIIMBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKPOTpEnapaTaxy».

Jlaboparopnas padota Ne 6. «M3ydeHre MOAUPHUKAIIMOHHON U3MEHUYHUBOCTH, TOCTPOCHHE
BApUALIMOHHOTO Psifia U BapUALIMOHHOW KPUBOM».

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

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

Tema 7. Cesnexuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.



Cenekuus Kak HayKa U mpolecc. 3aposkJIeHHe CENeKIMU U noMectukamus. Yuenue H. U.
BaBuioBa o meHTpax NPOUCXOXKIEHHS M MHOrooOpasusi KyJIbTYPHBIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COPT, HOPO/Ia, IITAMM.

CoBpemeHHbIE METObl CeleKIUMU. MaccoBblii U MHAMBUAYAJIbHBIN OTOOpHl B CENEKLUU
pacTeHuil U KUBOTHBIX. OlleHKa 3KcTepbepa. bIM3KOpOACTBEHHOE CKPEIMBAHUE — MHOPUANHI.
Uucras muuug. CkpeunuBaHue YHUCTHIX JUHHE. ['erepo3uc, wuinum rubpujpHas cuia.
HeponctBenHoe ckpemuBanue — ayropuawar. Otgan€HHas TuOpuau3anus uW e€ YCIeXH.
HcKycCTBEHHBI MyTareHe3 M IOJYyYECHHE MOJUILIONJ0B. JlOCTHIKEHUSI CEJIEKUUH PACTEHHIA,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buortexHonorust kak oTpaciib IpPOU3BOJACTBA. ['€HHas WHXKEHepus. OTambl CO3/aHUs
pexomObunantHoit JIHK wu Tpancrennsix opranusmoB. Kinerounas wunxenepus. Knetounsle
KYJIbTypbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHHE pacTeHni. KiloHupoBaHue BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPIraHM3MOB. OKOJOTMYECKHEe M 3Tudeckue mnpodisempl. MO —
FeHETUYECKU MOIU(ULIPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanmu:

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

Tabmuipel u cxembl: kapra «LleHTpbl MpPOUCXOXKIEHUS M MHOT000Opasus KyJIbTYpPHBIX
pactenuii», «Ilopoasl m1OMamIHUX )XKUBOTHBIX», «COpTa KyJIbTYPHBIX pacTeHU», «OTnanéHHas
rubpunmzamus», «Paboter akagemmka M. @. HWsanoBay, «llomummongus», «OOBEKTHI
ouorexHonorun», «Kierounsle KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBanue: MyISDKH IJI0JOB M KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pactenuid, repoapuii «CebCKOX035HCTBEHHBIEC PACTCHUSI.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

Okckypeusi «OCHOBHBIE METOABI U JOCTHXKEHUS CEJeKIUU PACTeHUU M >KMBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA HIIM HAYYHOTO ILICHTPA)».

11 KJIACC

Tema 1. DBoonOHHAsA 0HOJIOTHS.

[Ipennoceliku BO3HUMKHOBEHHUS 3BOJIIOLMOHHONW TEOpUH. DBOJIOLHOHHAs Teopus U e€
MecCTO B OnoJioruu. BiusiHue 3BOTIOLIMOHHON TEOPUH Ha pa3BUTHE OMOJIOTUU U IPYTUX HaYK.

CBugnerenbctBa HBOJMIONMM. llaeoHTONIOrMUYECKUE: TOCIIEA0BATENbHOCTh IOSIBICHUS
BUJIOB B NAJICOHTOJIOIMUYECKON JIETONNCH, NIepexoiHble (popMbl. bruoreorpadguueckue: cxoiacTBo
U paznuuue GayH u (Iop MaTEpUKOB U OCTPOBOB.

DOMOpHOJIOTMUECKUE: CXOJCTBA M Pa3auyusi 3MOPHUOHOB PA3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTENBHO-AaHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTMYHbIE, PpPYIUMEHTApHbIE OPIaHbl,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUECKUE: CXOJICTBO MEXaHHU3MOB HACJEJICTBEHHOCTH U
OCHOBHBIX METa0OJMUECKUX MyTeH y BCeX OpraHU3MOB.

OpomronmonHas teopuss Y. JlapBuna. Ilpenmnocbulku BO3HUKHOBEHMS JapBHHU3MA.
JIBIDKyIIIME CHJIBI  3BOJIIOLMU BUAOB 1Mo JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HeOoNpeleNéHHas HM3MEHYUBOCTb, Oopb0a 3a CyIEeCTBOBAaHME,
€CTECTBEHHBIN 0TOOD).

Cunterndeckas Teopus 3Bosrorun (CTI) u e€ 0CHOBHBIE MOJI0KEHUS.

Muxposontonus. [Tomysamnus kak equHuIa BUAA U DBOJIIOLUN.



JBukymue cuiibl ((hakTOpbl) 3BOJIONWU BHIOB B MpUpoje. MyTalmoHHBIN MpoIecc U
KOMOMHATHBHAas W3MEHUMBOCTh. [lomynsnuoHHble BOJHBI U jpeiid renos. Mzomsmus u
MHUTpaLus.

EctecTBenHslii oT00p — HampaBisiommid ¢aktop 3Bomound. DOpMBI €CTECTBEHHOTO
otbopa.

[IprucrocobaeHHOCTh OPraHU3MOB KaK pe3ysbTar 3BoJitonuu. [lpumepsr npucnocoOnenunit
y opranu3mMoB. ApomMop(}o3bl U UAUOATATITAIINH.

Bun u BupmooOpaszoBanme. Kputepuu Buma. OcHOBHBIE (QOpPMBI BHI000pa30BaHUS:
reorpapuuecKoe, IKOJIOTHIECKOE.

MaxkpoaBomtorus. @opMbel dBOIONUK:  (pueTHYECKass, AWBEPreHTHAs, KOHBEPreHTHAs,
napajuienpHas. HeoGpatuMocTh 3BOTIOIHH.

[IpoucxoxaeHue  OT  HECHEUHMATM3HUPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
crienuanu3anus. AJanTUBHAS paIualius.
JdemoHcTpaumnu:

[optperst: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'ekxens, @. Mromep, A. H. CeBepiios.

Tabmupt u  cxembl: «Pa3BuTue opraHuyeckoro Mupa Ha 3emiey, «3apoJIblin
MMO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTtepukcy, «DopMbl OOprOBI 3a CYIIECTBOBAHHEY,
«EctectBeHHBIl  0TOOP», «MHOTOOOpa3we COpPTOB pacTeHuit», «MHoroo0Opasue mOpos
KUBOTHBIX», «[Tomymsiium, «MyTanuoHHas W3MEHYHBOCTHY, «ApomMopdho3sD»,
«Mmmoanmanrtanun», «OO0mas nereHepamusy, «JBuxymme cuibl dBorONUMN», «Kapra-cxema
Mapmipyra myremectBus Y. lapsunay, «boprba 3a cymectBoBaHuey, «IIpucrnoco6ieHHOCTh
opranu3MoBy, «[ eorpaduueckoe BUI000pa3zoBaHue, « IKOJIOTHIECKOE BUI000pa30BaAHHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKpPAcKu, HaOOP MI0I0B U
ceMsiH, KoJutekuust «[Ipumepbl 3alUTHBIX MPUCTIOCOOICHHUM Y JKUBOTHBIX», MOJENb «OCHOBHBIE
HaIpaBJICHUS BOJIIOLUNY, 00bEMHas MoJieNb «CTpOEeHHE TOJIOBHOTO MO3Ta O3BOHOYHBIX.

buoreorpaduueckass kapra Mupa, KoJuleKIUs «DOpPMBI COXPAHHOCTH HMCKOIAEeMbIX
KUBOTHBIX W PACTEeHMI», Monenb anmumkanus «llepekpéct xpoMocomy, BIaKHbIE IpenapaThbl
«Pa3Butue Hacexkomoroy», «Pa3BuTHe nArymkuw», MukpornpemnapaT «/poszoduna» (HOpma,
MyTaluuu GOpPMbI KPbUIHEB U OKPACKU Tella).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUJOB 110 MOPGHOJIOTUYECKOMY KPUTEPHIO».

Jlaboparopuas pabora Ne 2. «OmucaHue NPUCHOCOONIGHHOCTH OpraHu3smMa u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHMe U pa3BUTHE KU3HHU Ha 3emute.

JloHay4yHble IIpEACTaBICHUS O 3apOXKIACHUMU *KU3HU. HayuHble runore3sl BOSHUKHOBEHMS
KU3HU Ha 3emuie: aOMoreHe3 W MaHCIepMHs. XUMHUYecKas SBOJIONUS. AOHOTEHHBI CHUHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHMYECKUX. OKCIEPUMEHTAIBHOE  IOJTBEPKICHHE
XUMHUYECKOH sBomonuK. HauvanpHble sTanbl Ouonornyeckoit aBomtonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHKHOBEHHME MPOTOKIETKH. [IepBbie KIETKH U UX
3BOJIOLUS. POPMUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

Pazgutne xu3Hum Ha 3emne mno spaM u nepuodam. Karapxeil. Apxelckas u
npotepo3oiickas opbl. [lameosoiickas spa u e€ nepuojbpl: KeMOPHHCKHMHA, OpPJOBHUKCKHA,
CUJIYPUMCKHM, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHUU.

Me3o30iicKkas opa 1 €€ Iepruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

KaitHo3oilickas 3pa u e€ nepuoibl: MajeoreHOBbIN, HEOT€HOBBIN, AHTPOTIOT€HOBBIH.



XapakTepucTUKa KiIuMaTa M IeoJIoTHYeCKHX IpoleccoB. OCHOBHBIE 3Tambl ABOJIIOLUU
pacTUTENILHOTO W JKUBOTHOTO MHpa. ApomMopdo3bl y pacTeHUil M >KMBOTHBIX. llosiBienue,
pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKOro MHpa Kak OTpa’keHue HBOJIIOLMUA. OCHOBHBIE CHUCTEMATHUECKUE
TPYIIBI OPTraHU3MOB.

OBOJIOLMS  ueloBeKa. AHTpoOmoyiorust Kak Hayka. Pa3BuThe npeacTaBieHUd O
IIPOMCXOXKICHUU YeloBeKa. MeToibl u3ydeHus: anTponorene3a. CxoAcTBa U pa3jinyusl 4eJI0BeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHUE YEIOBEKa.

JBuxymue cunbl (paxkTopsl) aHTpomoreHe3a. HacnenacTBeHHass HW3MEHUMBOCTh U
€cTeCTBEHHbIN 0TOOP. OOLIECTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TPY/Aa, MBILUICHUE,
peub.

OcCHOBHbBIE CTaJUM M BETBU HBOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YETOBEK yMeIbIi,
UYenosek mnpsmoxondamui, YenoBek HeaHaepranbckuil, YenoBek pasymuHbiil. Haxonxu
HCKOIIAEMBIX OCTaTKOB, BpeMs CYIIECTBOBaHUS, 00JIACTh PacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.

Uenoseueckne packl. OCHOBHBIE OOJBIINE PAChl: €BPOINEOWHAs (€Bpa3HiicKas), HETpo-
aBcTpajionHas  (9KBaTOpHalibHasl), MOHTOJIOMAHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCIIOCOOJIEHHOCTH MpPEJCTaBUTENIEH YENOBEYECKHMX pac K YCIOBUSM CYIIECTBOBAHUS.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoHncTpaumnu:

[Toptpetsr: @. Penu, JI. [Tactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JapBuH.

Tabmuupl u cxembl: «Bo3nukHoBeHue CoHEUYHON cHCTeMBbl», «Pa3BUTHE OpraHMYecKoro
mupa», «PactutenbHas knerkay, <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMEeHHasl CHCTeEMa OpPraHUYecKOoro Mupay», «CpaBHEHHME aHATOMUYECKHUX YEpPT CTPOEHHUS
YelloBeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJOTHYECKHX HaXOJO0K
MPEKOB COBPEMEHHOIO 4YeNoBeKa», «JlpeBHeimue moam», «JlpeBHue moam», «llepBbie
COBPEMEHHBIE JIIAN», «UeloBeuecKre pachi».

Ob6opynoBanue: wmymsbku — «l[Ipoucxoxknenne denoBeka» (OIOCTBI  aBCTpaJIONHUTEKa,
MUTEKaHTPOIa, HeaHAepTalblla, KPOMAaHbOHIIA), CICHKU WK U300pakeHUs KaMEHHBIX OpYAHid
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIIEPHI, pyomsia, ckpediia), TeOXpOHOJIOTHYECKass Ta0JInIa,
KoJuIeKIUs «POpMbI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble M IPaKTHYeCKUe padoThl:

[Ipaktuueckas padorta Ne 1. «M3ydeHne UCKOMAaEMbIX OCTaTKOB PACTEHUH U KUBOTHBIX B
KOJUIEKLIHSIX».

DKCKypcusi « IBOJIOIUS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-HAyYHBIA HIIU
KpaeBequeCKUil My3eil).

Tema 3. Oprann3msl M OKpPY:Kal0Ias cpeaa.

DKOJIOTMSI KakK HayKa. 3aJadyd MW pa3fesibl 3KOoJIOTMH. MeToabl 3KOJIOTHYECKUX
UCCIIEIOBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.

Cpensl  oOuTaHMs  OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3JYyIIHas,  IOYBEHHas,
BHYTPHOpPraHU3MEHHasI.

Okonornyeckue (akropsl. Kiaccuduranus skosnornyeckux (akTopoB: aOMOTHYECKHE,
OMOTHUYECKHE U aHTPOIIOreHHbIE. JlelicTBHE SKOJIOTHYECKUX (PaKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckue  (aKTOpbl:  CBET, TeMIeparypa, BJIaXHOCTb.  DoTomepuousM.
[TpucnocobaeHns opranu3MoB K JISHCTBUIO aOMOTUYECKUX (PaKTOpOB. buojornueckie puTMBl.



buotndeckne daktopbl. Buapl OMOTHYECKMX  B3aUMOJCHCTBUN:  KOHKYPCHIIHUS,
XAITHAYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, Koomepanus, MyTyaln3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HAXJIEOHMUYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHHe OMOTHYECKUX
B3aUMO/JICHCTBUI /17151 CYILIECTBOBAHMSI OPTaHU3MOB B IIPUPOIHBIX COOOLIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU momyasauud. OCHOBHBIE IOKa3aTeNu MOMYJISUH:
YHUCJIEHHOCTb, IUIOTHOCTh, POXJAEMOCTb, CMEpPTHOCTb, NPUPOCT, Murpauus. JuHamuka
YHCJIEHHOCTH MOMYJISILIUU U €€ PeryIsiiusl.

JdemoHcTpaumnu:

[Hoptpetsr: A. I'ym6onbar, K. ®. Pynse, 3. I'ekkens.

Tabmuuer u cxemsl: kaprta «lIpupoaasie 30Hb1 3eMin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsiuum», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTU MOMYJSILUU
uHpy3opuu-Tydenbkn», «llumessle nenm».

JlabopaTopHble U NpaKTHYeCKUEe padoThI:

JlabopaTtopHnast padota Ne 3. «Mopdosoruueckre 0COOEHHOCTH PACTEHUIM U3 PA3HBIX MECT
oOUTaHU».

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

[Tpaktrueckas padota Ne 2. «[Toacd€r mIOTHOCTH MOMYJSAIUA pa3HBIX BUJOB PACTCHHIN.

Tema 4. Coo01mecTBa U 3K0JIOTHYECKHE CUCTEMBI.

CooOmiectBo  opraHuzmMoB  —  OuwoneHo3.  CTpykTypbl — OuoOlleHO3a:  BHUOBAsd,
MIPOCTpPaHCTBEHHAs, Tpodudeckas (rnumieBas). Bunpi-nomunanTel. CBs31 B OHOLIEHO3E.

Dkojnorudeckue cucreMbl (dkocuctemsl). I[lonstne 006 3KkocucreMe U OHOreOlEHO3E.
OYHKIMOHAIBHBIE KOMIIOHEHTBl HIKOCHCTEMBI: IPOJYLEHThI, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopoT BemecTB M MOTOK PHEPruM B IKOcucTeMe. Tpoduueckue (MHIIEBBIC) YPOBHHU
skocuctembl. IlumeBbie nenu u cetu. OCHOBHBIE IOKa3aTelNM 3KOCUCTEMBI: OHoOMacca,
MPOJIYKIHS. DKOJOTHYECKHE NHUpaMUAbl: MPOIAYKIUH, UYHUCIECHHOCTH, Ouomacchl. CBolicTBa
HKOCUCTEM: YCTOMYMBOCTb, caMoOperynsauus, pazsutue. Cykueccus.

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

AHTpPOIIOTEHHBIE KOCHUCTEMbI. ATpPO3KOCUCTEMBI. YPOOIKOCUCTeMBbl. buonoruueckoe u
XO035IIICTBEHHOE 3HaYeHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpasue kak (akrop ycroitunBocTu 3kocucteM. CoxpaHeHHE OHOJIOTHYECKOro
paszHooOpasus Ha 3emuie.

Yuenue B. W. Bepnanckoro o 6uocdepe. I'panuibl, cocTaB U CTpyKTypa Ouochepsl.
XKusoe BemectBo u ero ¢yHkuun. OcobeHHOCTH Ouocdepsbl Kak TI00ATbHOM 3KOCHUCTEMBI.
Jlunamuueckoe paBHOBecue 1 0OpaTHas cBsi3b B 6uocdepe.

KpyroBopoTsl BemecTB W OHMOTEOXMMHUYECKHE ILHMKJIBI 3JIEMEHTOB (Yriepoja, a3oTa).
3oHanbHOCTH OuoCchepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emiiu. AHTpornoreHHble u3MeHeHus B onocdepe. ['nodansHbIe
9KOJIOTUYECKHE TPOOIEMBI.

CocymecTBoBaHNE MPUPOBI U yenoBeuecTBa. CoxpaHeHne Onopa3HooOpa3usi Kak OCHOBA
ycroifunBoctu Ouochepsl. OcHOBa pallMOHAIBLHOTO YIPABJICHUS MPUPOJHBIMH pecypcamMH U UX
ucnojb3oBaHue. JlocTikeHuss OMOJIOTHH U OXpaHa MPUPOIbI.

JdeMoncTpanum:

[Toptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuuer u cxemsl: «Ilumesbie nenu», «buoreHo3: coctaB U CTpykTypay, «IIpupoansie
coobmiectBay, «llemn mnuraHus», «OKojoruueckas mnupamuga», «buocdepa u yenmoBex»,



«OKOCUCTEMa IIUPOKOJUCTBEHHOIO Jieca», «ODKOCHCTEMAa XBOHHOro Jjeca», «buoueHos
BoJOEMa», «ArpoueHo3», «lIpuMepHble aHTPOINOrE€HHbIE BO3JEHCTBUS HA IPUPOIY»,
«BaxHelmue UCTOYHHMKHU 3arpsi3HEHMs BO3JyXa UM IPYHTOBBIX BOI», «llouBa — BakHeWnas
cocrasistonas ouocheps», «PakTopsl aerpaganuu no4By, «I[lapHukoBeIi d3QdexT», «DakTopbl
panMoaKTUBHOTO 3arpsi3HeHus Onocdepbl», «Oommas cTpykrypa ouocdeps», «Pacmnpoctpanenue
XKHU3HU B Omnocdepe», «O30HOBBIN dKpaH Onochepb», «KpyroBopoT yriepoma B OGuochepey,
«KpyroBopot a3ota B IpUPOIEN.

O6opynoBaHue: MO/I€b-alIIMKaUs «Tunuuneie OHMOLIEHO3bI», repbapuit
«PactutenbHble  coobuiecTBa», Kowiekuuu — «buonenos», «Bpemurtenun — BaxHEHIINX
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TIepOapuu M KOJUIEKIMM pPACTEHUHM U IKUBOTHBIX,
MIPUHAJUIeKAINE K Pa3HBIM JKOJIOTHYECKUM I'pylIiaM ogHoro Buaa, Kpacnas kaura Poccniickoit
denepannu, U300paxeHUs] OXpaHIEMbIX BUJOB PACTEHUN U )KUBOTHBIX.

INVIAHUPYEMBIE PE3VYJBTATBI OCBOEHUS INTPOI'PAMMBI 110 BUOJOTI'NA
HA BA30BOM YPOBHE CPEJJHEI'O OBLIET'O OBPA30OBAHUA

Cornacho ®I'OC COO, ycranaBnuBalTcs TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS
00yyarouMMuUcs IporpaMM CpeaHero ooiiero oOpa3zoBaHUs: JIUYHOCTHBIM, METAPEIMETHBIM U
MMPpEAMCETHBIM.

JIMUHOCTHBIE PE3YJIBTATHI

B cTpykType JNMYHOCTHBIX pE3yJAbTaTOB OCBOCHHUS Npeamera «bHOJIOrus» BbIAEIEHBI
CIIENYIONIME COCTaBIIAIONIME: OCO3HAHWE OOYYAIONIUMHUCA  POCCHUCKOM  TpaKIaHCKOU
WUJICHTUYHOCTH — TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH M CaMOOIPEICIICHUIO,
HaJU4YMe MOTHBAIIMM K OOYYCHHIO OWOJIOTHH, IIEJICHANPABICHHOE pPa3BUTHE BHYTPEHHHX
yOXKJICHUI JTMYHOCTH HA OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPATUIUN pa3BUTHS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMUXCS PYKOBOJICTBOBATHCS B
CBOCM  JCATEIBbHOCTH  IIEHHOCTHO-CMBICIOBBIMU  YCTAaHOBKAMH, TMPUCYIIUMHU  CHUCTEME
OMOJIOTHYECKOTO 00pa30BaHMs, HAJWYHE OKOJIOTHYECKOIO TIPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh 1LIEJIM U CTPOUTD KU3HCHHBIC TJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOCHHS MpeaMeTa «buosiorus» HOCTUraroTCsa B €IUHCTBE
y4eOHOM M BOCIHTATENBHON AEATEIHHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMU POCCUUCKUMU
COL[MOKYJBTYPHBIMH, HICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHM, IPUHITHIMH B
oOliecTBe MpaBUJIAaMU W HOPMAaMHU MOBEACHUS MU CIIOCOOCTBYIOT MpOIleccaM CaMOIIO3HAHUS,
CaMOBOCITUTAHUSA M CaMOPAa3BUTHSL, PA3BUTHUSI BHYTPEHHEW MO3MLMU JIMYHOCTH, NATPUOTU3MA,
YBaXXEHUSI K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyAa U CTaplieMy IMOKOJIEHUIO, B3aUMHOIO
YBOKEHUSA, OEpeKHOr0  OTHOLIEHUS K  KyJAbTypHOMY  HACIEOUI0 U TPaJUulUsSM
MHOTOHALMOHAJIBHOIO Hapoza Poccuiickon denepannu, MpUPOIE U OKPYKAIOLIEH cpelie.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS yueOHOTO mpenaMera «bromorus» MOMKHBI OTpaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOy4aroUIuXcsi pyKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEU
MO3UIMEN JINYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPAAUIMOHHBIM I[EHHOCTSM POCCHIMCKOTO  OOIIecTBa,
pacuIMpeHre >KM3HEHHOTO OIBbITa M OMbITA JAESATENIHHOCTH B MPOLIECCE PeaTu3allud OCHOBHBIX
HaIpaBJIEHUW BOCIIUTATENHLHOM I€ATEIbHOCTH, B TOM UKCJIE B YaCTH:

1) rpaIaHCKOT0 BOCIIUTAHMS:



C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TO3MLIMU  OOy4aroIerocs Kak aKTUBHOTO H
OTBETCTBEHHOTI'0 4JIEHA POCCUICKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIMOHHBIX TpaB M OOSI3aHHOCTEW, yBa)KEHHE 3aKOHA U
IIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATETHHOCTH MPU CO3JAHUU YYEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U T03HABATENIbHbIX 3314, BHIIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OMpENeNATh COOCTBEHHYIO TIO3HMIHMIO 10 OTHOUICHHIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSACHATH €€;

YMEHHME  y4YUThIBATb B  CBOUX JEHUCTBUSAX HEOOXOAMMOCTh  KOHCTPYKTMBHOI'O
B3aUMO/JICHCTBUS JIIOJIEH C pa3HbIMU YOEXKIEHUSMHU, KyJIbTYPHBIMH EHHOCTSAMH U COLUAIbHBIM
MOJIOKEHHUEM;

FOTOBHOCTh K COTPYJHHMYECTBY B MPOLECCE COBMECTHOTO BBIMOJIHEHHS Y4EOHBIX,
MO3HABATEIbHBIX UM HCCIENOBATENIbCKUX 3a/1ad, YBAKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIOHEHTOB IPH 00CYK/IEHUHU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOT0 COJIEPKaHUS;

TOTOBHOCTb K TYMaHUTapHOMN U BOJOHTEPCKON JESITENbHOCTH;

2) NaTPHMOTHYECKOI0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUICKOMN TPAKIAHCKON HICHTUYHOCTH, MMATPUOTU3MA, YBAKEHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoaMHON, TOpAOCTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM S3bIK U KyJIbTYpPY, MPOILLIOE U HACTOSIIIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPHUPOJHOMY HACIEAUI0O U TaMATHUKAM MPHPOJBI,
noctxeHusiM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUUCKUX YUEHBIX B CTAaHOBJIEHHE M pPa3BUTHE
OMOJIOTHH, TOHUMAaHUSI 3HaU€HUsI OMOJIOTHH B MIO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOTO OOIIECTBA;

uaeiHast yoex1EHHOCTh, TOTOBHOCTH K CIIY’KEHHUIO U 3ammuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX EHHOCTEN POCCUICKOrO HAPOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBECHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAI[MI0 U NPUHHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYSChH
Ha MOPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyAyIIEero;

OTBETCTBEHHOE OTHOIIEHHUE K CBOMM pOAMTENSM, CO3JAHUI0 CEMbUM HAa OCHOBE
OCO3HAHHOTO MPUHATUS LEHHOCTEH CEMEWHOM KU3HU B COOTBETCTBUM C TPAAULIMSIMH HApOJOB
Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY ObITAa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IIOHMMAaHKUE YMOLIMOHAIBHOTO BO3JEHCTBHS JKUBOM MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@XEHHIO B DPA3HBIX BHUJAX HCKYCCTBA, CTPEMJICHUE IPOSBIIATH
KauecTBa TBOPYECKOU JIMYHOCTH;

S5) ¢wusmyeckoro BocnuTaHus, (GOPMHPOBAHHMSA  KYJABTYPbI  340POBbS W
3MOLMOHAJIBHOIO 0J1aronoNyYus:

MOHMMaHHUE U pealu3alus 3J0poBOro u 6e30macHoOro oopasa >KM3HHU (310pOBOE MHUTAHHE,
COOJIIO/ICHHE TUTUEHUYECKUX MPaBWJI U HOPM, COATaHCUPOBAHHBIN PEXUM 3aHSATUHA U OT/AbIXA,



perymspHas (QuU3MYECKas AaKTHBHOCTH), OEpPEKHOTO0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHHS K COOCTBEHHOMY (PU3HUECKOMY U TICUXHUECKOMY 3JI0POBBIO;

MOHMMAHWE [IEHHOCTH TPAaBWI WHAMBUAYAJbHOTO M KOJUICKTUBHOTO 0O€301acHOro
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHME TIOCIEACTBHA M HENPHUATHS BPEIHBIX MPUBBIYCK (YHOTPEOJICHUS AJKOTOJIS,
HapKOTHUKOB, KYpeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYAY, OCO3HAHHE IICHHOCTH MacTepCTBa, TPYAOTIOOHE;

TOTOBHOCTh K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHUECKOM U COIMAIbHOM HAPABJICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITEIBHO  BBITIOJHATH  TaKyHO
NEeSITETbHOCTB;

WHTEpEeC K pa3iu4HbiM cdepam MnpodecCHOHANIBHOU JEITeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HAHHBIN BEIOOD OyayIiel npodeccun u peann3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K OOpa30BaHMIO U CaMOOOpPA30BaHUIO Ha MPOTSKEHUM BCel
KU3HH;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

AKOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIICHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMile,
OCHOBE €€ CYyIIIECTBOBAaHUS,

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KYyJIbTYpBI: NMPHOOPETEHHE ONBITA TUIAHUPOBAHUS
MOCTYIKOB Y OIICHKH WX BO3MOXKHBIX TIOCIICJICTBUMN TSI OKPYKAFOIICH CPEIbI;

OCO3HAHUE TJIOOATHHOTO XapaKTepa KOJIOTHIECKUX MPOOJIEeM U MyTeH UX PEIICHHUS;

CIOCOOHOCTh MCMOJIb30BaTh MpUOOpEeTaeMble MPU U3y4eHUU OUOJIOTHH 3HAHUS U YMEHHUS
IpU pElIeHHH MNpoOJEeM, CBSI3aHHBIX C PAlMOHAIBHBIM IMPUPOJOIOJIB30BaHUEM (COOIIOIeHUE
MpaBWJI TOBEAEHUS B MPUPOJE, HANPABIECHHBIX HA COXPAHEHHWE DPABHOBECUS B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCHUCTEM, OHoChephl);

AKTUBHOE HENPUSITHE NCUCTBUM, MPUHOCAIIUX BPEH OKPYXKAIOIIEH NPUPOIHOM Cpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMUECKUE MOCIEACTBUS MPEeITpPUHUMAEMBbIX
JEUCTBUI U MPEIOTBPAILATH UX;

HaJIM4YUEe Pa3BUTOIO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NESITeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATbCA HMH B
M03HABATEIbHONW, KOMMYHUKATUBHOW M COLMAJIbHOM MpaKTUKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKON JeSITENbHOCTU HKOJIOTMUECKON HANPaBICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUS:

chOpMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKH © OOIIECTBEHHOW TMpPaKTUKH, OCHOBAHHOIO Ha JHallore KYJBTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UNTATENLCKON KyJIbTYphl KaK CPEICTBA B3aUMOICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUSI MUPA;

MOHUMaHHe crenupuKk OUOJIOTUM KaK HAayKd, OCO3HAaHUSA €€ poju B (OpPMUPOBAHUU
paIMOHAIBFHOTO HAYYHOT'O MBIIUICHUS, CO3/ITaHUU LIEJI0CTHOTO MPEJICTaBICHUS 00 OKpYKaroIeM
MUpEe KaK O €IWHCTBE TMPUPOJIbI, 4YEIOBEKa H OOIIecTBa, B TMO3HAHUHM MPHUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHrnu IpoOiieM COXpaHeHHUs PUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAUUMOCTU OUOJIOTHH IJII COBPEMEHHOW IMBIIIM3AIMU: OOECTIeUeHus
HOBOTO YPOBHSI Pa3BUTHUS MEAUIIUHBI, CO3JaHHE MEPCIEKTHBHBIX OMOTEXHOJIOTUN, CIOCOOHBIX
pemath pecypcHble mpoOIeMbl Pa3BUTHS Y€TIOBEUECTBA, TIOMCKA MyTel BBIXOJA U3 TII00ATBHBIX



HKOJIOTUYECKUX MPpo0IeM 1 oOecreueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATBHOMY
MCTOJIb30BAHUIO IPUPOJHBIX PECYpPCOB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HH;

3aWHTEPECOBAHHOCTH B MOJYYEHUH OMOJIOTMYECKUX 3HAHWH B LIEJISIX MOBBIMIEHUS OO0IIei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOM YacTH (PYHKIIMOHAIBHOU
IpPaMOTHOCTH 00ydaromuxcs, GopMupyemMoit mpu u3y4eHuu ONOJIOTHH;

IIOHUMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIOJB3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCTOJIB30BaTh MOJy4aeMble 3HAHHS I aHauW3a W OOBSICHEHHS SBJICHUUN
OKPY)KAIOILIEr0 MHUpPa M MPOUCXOJSIIMX B HEM H3MEHEHUM, yMEHUE JienaTb OOOCHOBAHHBIE
3aKIIOYCHUSI Ha OCHOBE HAYYHBIX (DAKTOB W HMEIONIUXCS JAHHBIX C LENbI0 MOJYyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIBb30BaTh OHOJIOTUYECKUE 3HAHMS JUIsl PEIIEHUs
po0JieM B peasIbHbIX )KU3HEHHBIX CUTYallUsX;

OCO3HAHUE IIEHHOCTH HAyYHOW JESATEIBHOCTH, TOTOBHOCTh OCYILECTBIIITh MPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSITENIBHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTb K HENPEPHIBHOMY OOpa30BaHUIO M €CaMOOOpa30BAHUIO, K
AKTUBHOMY TMIOJYYEHHIO HOBBIX 3HAaHUN 1O OHOJIOTUM B COOTBETCTBHUH C >KU3HEHHBIMHU
MOTPEOHOCTSAMHU.

METANPEIMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIE PE3YNIbTaThl OCBOCHHS y4eOHOTro mpeamera «buosorusy BKIIOYAOT:
3HAUMMBbIE TSI (DOPMHUPOBAHMSI MHUPOBO33PEHUS  OOYYAIONIUXCS  MEXIUCIUTIIMHAPHBIC
(MexTpeIMeTHBIE) OOIeHayYHbIC TTOHATHS, OTPAKAIONTNE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U creruuKy METOIOB TIO3HAHUS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaXx (BEIECTBO, SHEPTHUS,
SIBJICHUE, TIPOIIECC, CHUCTEMa, HAaydHbIH (akKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIIEIOBaHNUE, HAONIOJCHUE, M3MEpPEHHE, SKCIICPUMEHT U JPYTHX), YHHBEPCAIbHBIC
y4ueOHbIe JIeHCTBHsI (TMO3HABATEIbHbIC, KOMMYHUKATUBHbBIC, PETYIATUBHBIC), 00ECIICUNBAIOIINE
dhopmupoBanue (PyHKIIMOHATBLHONH T'PAMOTHOCTH W COLMAJIBHON KOMIIETCHIIMH OOYJaroIIuXcs,
CIIOCOOHOCTD oOy4Jaronuxcs HCIOJb30BaTh OCBOEHHEBIE MEXTUCITUTIIIMHAPHBIE,
MHPOBO33PCHUECKHE 3HAHWS M YHUBEpPCAJIbHbIC Y4YeOHBIC IEHCTBHS B IIO3HABATCIIBHOW U
COITMATBHOM MPAKTHKE.

MeranpeaMeTHbIE PE3yJbTaThl OCBOCHMsI MPOrPaMMbI CpeIHEro ooOmero oOpa3oBaHUS
JOJDKHBI OTPaKaTh:

OBJaieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEJIbHBIMH 1€HiCTBUAMM:

1) 6a3oBbIe JIOTHYECKHE TeHCTBHUS:

CaMOCTOSITENIbHO  (pOpMyNIMpOBaTh U aKTyalM3UpoOBaTh MNpoOlieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIOJIb30BaTh TMPU OCBOCHUHM 3HAHUW MPUEMBI JIOTUYECKOTO MBINUICHUS (aHAlu3a,
CHUHTE3a, CpaBHEHUs, Kilaccudukanuy, 0000IIeHus1), pPacKpPbIBATh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIACTATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATH CBSI3H C APYTUMU MOHSATHSIMH),

ONpeNeNsATh LeNU JeATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHU HX JOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MMOCTABICHHBIMU LIEJISIMH;

WCIO0JIb30BaTh OHMOJOTHYECKUE TOHATHS JUIsi OOBbsSCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPO/IBI;



CTPOUTb JIOTUYECKUE PACCYXKACHUS (MHIYKTHBHBIE, JEIYKTHUBHBIE, II0 AaHAJOIHUH),
BBIABJIATE 3aKOHOMCPHOCTU U IPOTHBOPCUUA B paCCMaTpUBACMbIX SABJICHHUAX, (I)OpMy.HI/IpOBaTB
BBIBOJbI U 3aKJIFOUYCHU A,

MNPUMCHATL CXCMHO-MOJICJIBHBIC CPCACTBA JJId NPCACTABJIICHHUA CYHICCTBCHHBIX CBSI3ed U
OTHOIICHHWI B M3y4aeMBIX OMOJIOTUYECKHX OOBEKTaX, & TAKKe MPOTUBOPEUMH Pa3HOTO pOja,
BBIABJICHHBIX B PA3JIMYHBIX I/IH(i)OpMaIII/IOHHI)IX HCTOYHHUKAX,

pa3pabaTbiBaTh IJIAH PEUICHHUS MPOOJIEMBI ¢ YIETOM aHAM3a UMEIOIINXCS MaTepPHUaTbHBIX
U HEMATEPHUAIIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B ACATCIIBHOCTb, OLICHUBATH COOTBCTCTBUC PE3YIbTATOB LECJIAM,
OLCHUBATb PUCKU HOCJ’ICI[CTBI/Iﬁ JACATCIIbHOCTH,

KOOPJIMHUPOBAaTh M BBINOJHATH PA0OTYy B YCJIOBHSX pPEaJbHOr0, BHUPTYalIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICUCTBUS;

Ppa3sBUBaTh KPCATUBHOC MBIIIJICHUEC IIPU PCIICHUU JKU3HCHHBIX HpO6J'ICM.

2) 6a30BbIe HCCIEI0BATEIbCKHE A CTBHSA:

BJIAJIETh HABBIKAMH Y4EOHO-UCCIIETOBATENLCKOW W TIPOCKTHOM JEATEIEHOCTH, HAaBBIKAMU
paspenieHns mpoosieM, CocOOHOCTHI0O H TOTOBHOCTHIO K CAMOCTOSTEILHOMY MOWUCKY METOJIOB
PEIICHHUA MMPAKTUYCCKUX 3a7a4, IPUMCHCHHIO Pa3JINYHbIX ME€TOJ0B ITO3HAHU A,

HCIIOJIB30BaTh PA3JIMYHBIC BHABI ACATCIBHOCTU II0 ITOJYYCHHIO HOBOTO 3HAHHA, €ro
UHTEpIpEeTAINK, MPeoOpa30BaHUI0 M NMPUMEHEHUIO B Y4EOHBIX CUTyallMsIX, B TOM 4YHCJE MpU
cOo31aHun y‘Ie6HI)IX N COUAJIBHBIX ITPOCKTOB;

(hopMuUpOBaTh HAYYHBIN THIT MBIIIJIEHUS, BIAJACTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH
MOHATUSIMH B METOAMU;

CTaBUTh U (GOPMYJIHPOBATH COOCTBEHHBIE 33/Jaud B 00Opa30BaTENbHON NEATCILHOCTH H
KU3HCHHBIX CUTYaIUsIX;

BBISBJISITh TIPUYMHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJlH3UpOBATh 3aJady, BBIIBUTATh
THIOTe3y €€ peIIeHHs, HAXOJWUTh AapryMEHTBhI Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHUIA,
3aJaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAM3UPOBATh IOJYICHHBIE B XOJC PCIICHHUS 3aJauyd pPe3yJbTaThl, KPUTHUYECKH
OIICHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

JIaBaTh OIICHKY HOBBIM CHTYaIlUsIM, OIICHUBATh TIPHOOPETEHHBIH OTIBIT,

OCYIIECTBIISITh IICJICHANIPABICHHBIN IMOMCK IMEPEHOCa CPEICTB W CIIOCOOOB JCHUCTBUS B
po(heCcCHOHATBLHYIO CPEeY;

yMETh TIEPEHOCHUTh 3HAHHUS B  T[O3HABATEIBHYID M  MPAKTUYECKYI0  00JacTu
KHU3HEICATCILHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIACTEIH;

BBIJIBUTaTh HOBBIC HJIEH, IpeIylaraTb OPUTHHAIBHBIC TOJXOJbI W PEUICHHS, CTaBUTh
poOJIEMBbI U 3a]1auH, IOTYCKAIIIUE aIbTCPHATUBHBIC PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OpUEHTHPOBATHCSA B Pa3NUYHBIX MCTOYHHKAX HMH(pOpMaNUU (TEKCTE y4eOHOro mocolwus,
HAyYHO-TIOMYJISIPHON JHTEpaType, OMOJIOTHYECKUX CIOBApSIX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax maHHbBIX, B VHTepHeTe), aHaNMM3WpoBaTh WHGOPMAIMIO Pa3NUYHBIX BUIOB U (opm
MIPEJICTaBJICHUS], KPUTUYECKH OIEHUBAThH €€ TIOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3ampoChl U TMPHUMEHSTHh pa3IUYHbIE METOIbl MPHU TMOUCKE U OTOOpe
Ouonorudeckoit HHGoOpMaIul, HeOOXOIUMOM sl BHITIOJIHEHUST y4eOHBIX 33/1a4;

MPUOOpPETaTh OMBIT HKCIOJIb30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIIIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIH30BAHMS PA3TUYHBIX TOMCKOBBIX CHCTEM;



CaMOCTOSITEJIbHO BBIOMPATh ONTHMAJIbHYIO (OpPMY TPEACTABICHUS OHOJIOTHYECKON
nHpopManuu (cxembl, rpaduKu, TuarpaMMbl, TaOIHILIbI, PUCYHKU U IPYTOE);

WCIIONb30BaTh HAy4YHBIN S3BIK B KauyeCTBE CpPEACTBAa NpH paboTe ¢ OHOJIOTMYECKOMH
uHbopManueil: TPUMEHITh XUMHUYECKHE, (PU3MYECKHEe M MaTeMaTW4eCKHe 3HAKU U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYpY, HCIOJNb30BaTh M TpeoOpa3oBbIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BJIQJIETh HAaBBIKAMHM DPACMO3HABAHMSA M 3alIUThl WHGOpMAWH, HWHOOPMAITMOHHON
0€301MaCHOCTH JTMYHOCTH.

OBJ1ajleHNe YHUBEPCATLHBIMH KOMMYHUKATHBHBIMH J1€iCTBHSIMH |

1) o6menne:

OCYIIECTBIISITh KOMMYHUKAIIMU BO BCceX cepax >KM3HH, aKTHBHO y4aCTBOBATh B JTHAJIOTE
WIA JUCKYCCHU TI0 CYIIECTBY OOCYXKTaeMOi TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHHs] OTHOCHUTEJIGHO BBITIOJHEHUS TIpeIUlaraéMoil 3ajJa4yd, YYUTHIBaTh HWHTEPECHl U
COTJIACOBAHHOCTH TIO3HUIIUH IPYTUX YYACTHUKOB JHAJIOTa WK JUCKYCCHN);

pacrio3HaBaTh HeBepOaJlbHBIC CpEACTBA OOIIEHHS, TOHUMATh 3HAYEHHE COIMATBHBIX
3HAKOB, PEANOCHUIOK BOBHUKHOBEHHUST KOH(PIUKTHBIX CUTYAIHiA, YMETh CMSTYaTh KOH(DIUKTHI U
BECTH TIEPETOBOPEI;

BIIAJIETh PA3JIMYHBIMH CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TIOHUMATh HaMEPEHUS
JPYTUX JFOJIEH, MPOSIBIISATh YBAKUTEIEHOE OTHOIIEHHE K COOECEHUKY H B KOPpEKTHOU (hopme
(bopMyTHpPOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTHYHO H3JIAraTh CBOKO TOYKY 3PEHHS C HCIIOJB30BAHHEM SI3BIKOBBIX
CpEACTB.

2) COBMeCTHAasl IeATeIbHOCTD:

MMOHUMAaTh W UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIVUBHUIYaTbHONH PaOOTHI TpU
perieHur OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MTPUMEHEHHUS TPYIIIOBBIX
($hopM B3aMMOICHCTBHS MPU PENICHUN YICOHOM 3a/1a4u;

BBIOMpATh TEMATUKy M METOJbl COBMECTHBIX NIEHCTBHU ¢ y4ETOM OOIIMX WHTEPECOB U
BO3MO’KHOCTEH Ka)KIOTO YWiICHA KOJUICKTHBA;

NPUHAMATh [EJIA COBMECTHOH JESITEIBHOCTH, OPraHW30BBIBATh W KOOPJMHHPOBATH
JCUCTBUSL MO €€ JOCTHM)KCHHUIO: COCTAaBJISATH IUIAH JIEHCTBHH, pacHpelelsiTh POJIM C y4ETOM
MHEHHI y9aCTHUKOB, 00CY)KIAaTh PEe3y/IbTaThl COBMECTHON pabOTHI;

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

npeJylaraTh HOBBIC MPOCKTHI, OLEHUBATh HJCH C TMO3WIMHA HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYIIIECTBIISITh MO3UTHBHOE CTPATETMYECKOE TIOBEACHHE B PAa3JIMYHBIX CHUTYAIHsAX,
MIPOSIBJISITh TBOPYECTBO U BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

OBJaieHNe YHUBEPCATBLHBIMH PeryJISTHBHBIMH I€iiCTBHAMU:

1) camoopranu3amnus:

UCTIONIB30BAaTh OHMOJIOTHUECKHE 3HAHUS IS BBIABICHUS NpoOJNEeM W WX peIleHHus B
’KM3HEHHBIX U y4eOHBIX CHTYaIHSX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUH 1I€I€BbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUSAX W MOCTYIKax MO0 OTHOLIEHHWIO K >KMBOM NpHpoOJe, CBOEMY 3J0POBbIO M 3/I0POBBIO
OKpYXKaroIlnX;



CaMOCTOSITEJIbHO OCYIIECTBIISITh TO3HABATENIFHYIO AEATEIBHOCTh, BBISBISATH NMPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJa4dl B 0Opa30oBaTEILHON JEATEIHHOCTH U
YKU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEIIBHO COCTABJIATH IUIAH PEUICHUS MPOOIEMBI C YUETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOUYTEHU;

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

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoOCTBOBATH (HOPMUPOBAHUIO M TPOSIBIICHHUIO IIUPOKOM APYJUIIMU B PA3HBIX 007aCTSIX
3HAHMH, TOCTOSHHO MOBBIIATh CBOM 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallusIM, BHOCUTb KOPPEKTHBBHI B JESITEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIaJIETh HaBbIKAMU [M03HABATEIbHON pedIeKCUU KaK OCO3HAHUSI COBEPILIAEMbIX ACHCTBUMA
Y MBICIIUTENIBHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHMM, UCIIOJIb30BaTh NMPUEMBI pedIeKCuu
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATDh PEIICHUS [0 UX CHUXKEHUIO;

MPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX IIPU aHAIU3€ PE3y/IbTaToOB JAESTEIbHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX IPU aHAJIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPaABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIOCOOHOCTh TOHUMATh MUP C MO3ULMH APYroro 4eJ0BeKa.

INPEIMETHBIE PE3YJIBTATbBI

IIpenmetnbie pe3ynbraThl ocBoeHus nporpammbl COO 1o Ouosnoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue Ui yaeOHoro npeamera «buosorus» HaydHble 3HaHHSA, YMEHUS U
crocoObl JeMCTBUH IO OCBOCHHIO, MHTEpPIpETalMM M I[PeoOpa3OBAHUIO 3HAHUM, BH[bI
JEATeNbHOCTH 0 IMOJYYEHUI0 HOBOTO 3HAHMS M NPUMEHEHUIO 3HAHUN B Pa3IMYHBIX y4eOHBIX
CUTyallUsiX, a TaKK€ B pEAIbHBIX JKU3HEHHBIX CHUTYallUsAX, CBA3aHHBIX C Ouosorueil. B
IIporpamMme IpeJMeTHbIC PEe3yJIbTaThl PEACTaBIEHBI 10 roJaM 00yueHUs..

[IpenmeTHble pe3ynabTaThl OcBOeHHsI ydyeOHoOro mnpenmera «buosorus» 6 10 knacce
JOJIKHBI OTPAXKaTh:

Cc(OPMHUPOBAHHOCTh 3HAHMM O MECT€ U POJIM OUOJOIMM B CHUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHbIX HAayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAy4HOTO MHUPOBO33PEHHUs, O BKJIA/le POCCUHCKUX U 3apyOSKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uosoruu, PyHKIMOHAIBHONW I'PAaMOTHOCTH YeJIOBEKA ISl PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEp’KaHHE OMOJIOTMYECKMX TEPMHHOB M MOHATUH: JKU3HB, KIIETKA,
opraHusM, Merabonu3M (0OMEH BeIecTB U  IpPEeBpallleHHe »JHEpPruu), ToMeocTa3s
(camoperynsmnus), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CaMOBOCIPOM3BEICHUE
(penpoaykuus), HACIEACTBEHHOCTh, I3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE u3jiaraTb OHOJOrMYECKHE TeOpuHu (KJIETOYHas, XPOMOCOMHas, MyTalldOHHas,
LEHTpaJIbHas J0TMa MOJIEKYyIsspHOW Ouosnorum), 3akonsl (I. Mennens, T. Moprana, H. W.



BaBuioBa) u yuenus (0 neHTpax MHOT00o0Opas3usi 1 MPOMCXOXKACHUS KyIbTypHBIX pacTtenuid H. 1.
BawuiioBa), onpenensaTh TpaHuIlbl UX MPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHUE BIIa/IETh METOJaMH HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJCHUE M ONMCAHUE
KUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUN, OpraHM3alUsi U IPOBEACHHE OHOJIOTHYECKOTO
SKCIEPUMEHTA, BBIJBM)KCHUE TMIIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSICHEHHE NOJYYEHHBIX PpEe3Yy/IbTaTOB, HMCIOJIb30BAHHBIX HAYYHBIX HOHSITHH,
TEOPUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBLIEISTH CYIIECTBEHHbIE MPU3HAKU BHPYCOB, KIIETOK MPOKAPUOT U DYKapHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOUYHBIX OPraHHU3MOB, OCOOCHHOCTH MPOIECCOB: 0OMEHa BEIIECTB U
MpPEBpAILEHUs] PHEPTUU B KIETKE, (POTOCHHTE3a, IUIACTUYECKOTO M JHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIMJIOJOTBOPEHUS, Pa3MHOXKEHHUS, UHAUBUAYAJbHOTO Pa3BUTHS
opraHu3ma (OHTOTEHE3);

yYMEHHE NPUMEHSTh MOJIy4YeHHbIE 3HAHUS JJIs 0O0bSCHEHUS OMOJIOTMYECKHX MPOLECCOB U
SIBIICHUH, JJI IPUHATHS IPAKTUYECKUX PEIICHUI B TIOBCETHEBHOM KU3HHU C LENbI0 00ecieueHus
0€30MaCHOCTH CBOEr0 3JIOPOBbS M 370POBbSI OKPYXKAIOMIMX JIIOJAEH, COOIIOACHUS HOPM
rPaMOTHOTO TMOBEJCHHUSI B OKpYXKaloIlleld MNPUPOAHON cpele, NMOHMMaHHE HeoOXOIUMOCTH
WCIOJIb30BaHUS JIOCTHKEHUI COBPEMEHHON OMOJIOTMM M OMOTEXHOJIOTHH IJs palMOHAIBHOTO
MIPUPO/IOIIOJIL30BAHNUS;

YMEHHE pellaTh »3JIeMEHTapHble TEeHEeTHYeCKHE 3a/Jaud Ha MOHO- U JUTHOpHAHOE
CKpeIllMBaHUE, CLEIUIEHHOE HACJIEJI0BaHUE, COCTABIATh CXEMbl MOHOTHOPUHOTO CKpEIIMBaHUS
JUIS TIpe/ICKa3aHus Hacle0BaHUsI IPU3HAKOB y OpPraHU3MOB;

YMEHHE BBINOJHATH JTAOOpaTOpHbIE U MpakTHUecKue paboThl, cOOMIOAaTh MpaBuiia MpU
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHUYECKH OIICHWBATh U WHTEPIPETHUPOBaTh HH(OpPMALHIO OHOJIOTHYECKOrO
COJIep’KaHus, BKIIIOUYAIOUIYIO TICEBJAOHAy4YHbIe 3HAHMS U3 Pa3IMYHBIX HMCTOYHUKOB (CpelacTBa
MaccoBOM MH(pOpMAIMK, HAyYHO-TIOMYJSPHbIE MaTepHalibl), STUYECKUE ACIEKThl COBPEMEHHBIX
UCCIeI0OBaHUI B OMOJIOTHUH, METULIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NUCHbMEHHBIE U YCTHbIE COOOIIeHUs, 00001as
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, TIPaMOTHO HCHOJIb30BaTh
MOHSATUWHBIN anmapat OHOJIOTHH.

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

chOpMUPOBAHHOCTh 3HAHUI O MECT€ U POJM OMOJIOTHHM B CHUCTEME HAY4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE
ouosnoruu, PyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JUIsl PEIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKPBIBATh COAEPKaHNE OMOJOTUYECKUX TEPMHUHOB U MOHATUINA: BUJI, TOMYISIUS,
reHo(oHJ, SBOJNIONMS, [IBUXKYIIHE CUJIbl  ((aKTOpbI) SBOJIONHH, MPUCIOCOOICHHOCTh
OpraHu3MOB, BHJI000pa30BaHME, JKOJOTHYECKHE (HAKTOpBl, OSKOCHCTEMA, IPOIYIECHTHI,
KOHCYMEHTBI, peIyLIEHTHI, LIeTIN MUTAaHUs, SKOJIOTHUECKas MUpaMuIa, OMoreoleHos, ouochepa;

yMEHHME W3jaraTh Ouojoruueckue teopuu (dBomtounoHHass Tteopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPUs IBOJIIOLIMH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apopliieBoro cxojcrea K. M.
bapa, uepenoBanus TiaBHBIX HampaBieHuid u myTeil sBomonuu A. H. CeseprioBa, ydeHHs O
6uocdepe B. . BepHasckoro), onpenensTe TpaHUIBI KX TPUMEHHUMOCTH K )KMBBIM CUCTEMAaM;

yYMEHHUE BIaJIeTh METOJaMHM HAy4yHOTO MO3HAHUS B OMOJIOTMH: HAOIIOJEHUE W ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SIBICHHUH, OpraHM3alus W MpOBEJCHUE OHOJOTHYECKOTO



OKCTIIEPUMEHTA, BBIIBI)KCHUE THUIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXIY HCCIEAYeMbIMU
BEIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJB30BAHHBIX HAYYHBIX ITOHSITHI,
TEOPHi U 3aKOHOB, YMEHHUE JIeIaTh BBIBOJIBI HA OCHOBAHWH MOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBLICIATH CYIIECTBEHHBIC MPU3HAKH CTPOCHUSI OMOJIOTHUECKUX 0OBEKTOB: BUJIOB,
MOTMYJISIUN, TPOAYIEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOTCOIEHO30B M JKOCHCTEM,
O0COOEGHHOCTH  TPOLECCOB:  HACIEACTBEHHOW  HM3MEHUYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHUJI000pa30BaHus, MPUCIIOCOOICHHOCTH OPTraHU3MOB, JICHCTBHUS IKOJOTMUYECKHX (PaKTOPOB Ha
OpraHu3MBl, IIEPEHOCA BEIIECTB U IMOTOKA SHEPTHU B SKOCHCTEMAaX, aHTPOIIOTEHHBIX H3MEHEHUH
B DKOCHUCTEMax CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB W OHWOTCOXMMHUYECKHX IMKIOB B
ouochepe;

yYMEHHUE TPHUMEHSTH TOJydeHHbIE 3HAHUS JJIs1 0OBSICHEHUs OMOJIOTMUYECKHX IMPOIECCOB U
SIBIICHUH, JUTSl IPUHATHS IPAKTHYECKUX PEHICHUH B MIOBCETHEBHON )KU3HHU C IIETBI0 00ECTICUCHNUS
0€30MaCHOCTH CBOETO 3JI0POBbS M 3/I0POBBSl OKPYKAIOIIMX JIIOJICH, COONIONCHHUS HOPM
TPaMOTHOTO TIOBEJICHHWSI B OKPY)KAIOUIeH TPUPOJHOW cpele, MOHWMaHWE HeoOXO0IUMOCTH
WCTIOJIb30BAHUS JOCTIKEHUH COBPEMEHHOM onostorumn JUTSt panroHaIHFHOTO
MIPUPOIOTIONIE30BAHHUS;

YMEHHE pelIaTh dJIEMEHTApHbIE OMOJIOTHYECKHE 3a/Iaud, COCTABJISATH CXEMBI IMEpeHoca
BEIIECTB M SHEPTUU B IKOocHcTeMax (LEMH MUTaHuUs);

YMEHHE BBIMOJHATH JIaDOpaTOpHbIE U MPaKTUYECKHe padoThl, cOOMI0ATh MpaBUiia MpH
paboTe ¢ yueOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHYECKH OIICHWBATh W WHTEPIPETHUPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAyYHbIE 3HAHUS M3 Pa3IMYHBIX HUCTOYHUKOB (CpeicTBa
MaccoBOW MH(pOpMAIMK, HAYYHO-TIOMYJISPHbIE MaTepuaibl), paccMaTpUBaTh TJIOO0ATbHBIC
9KOJIOTHUYECKHE TTPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH TIO0 OTHOIIICHUIO K HUM COOCTBEHHYIO
MO3ULHUIO;

YMEHHE CO3/aBaTh COOCTBEHHBIE TIHUCBbMEHHBIE M YCTHBIC COOOIIEHHUs, 00001Ias
OMOJIOTMYECKYI0O HMH(QOPMAIUMI0O M3 HECKOJbKMX HCTOYHHMKOB, TIPaMOTHO HCIOJIb30BaTh
MOHSTUHHBIN arnrnapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoasbnbie | IlpakTuyecku
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI e padoTbl
pecypchl
bubmmoreka [{OK
1 b 2 :
MONIOTIVL KAl Hayka 0 05 https://m.edsoo.ru/7f41c292
bu6moreka [IOK
2 K 1
WBBIC CUCTEMBI U HX OpraHU3aIs 0 0 htts.//m.eds00.ru/7f41c292
bu6moreka [IOK
X i 1
3 WMUYECKUH COCTAaB U CTPOCHHUE KIIETKU 8 0 https://m.eds00.ru/7f41c292
bu6mmoreka [IOK
4 JKu3HenesTenbHOCTh KIIETKHU 6 0.5 0 https://m.eds0o.ru/7f41c292
5 Pa3zMmHOXeHUE ¥ MHAUBUIYAIBHOE Pa3BUTHE 5 0 1 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 3 1 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 0 0 bu6mmoreka [JOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 15 4
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11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne n/m KoHnTpoibHbI IIpakTHYeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThI padoTsbI
pecypchl
bubmmoreka [{OK
DBOJIIONMOHHAS OUOJIOTHS 9 0 1 https://m.edsoo.ru/7f41cc7
4
Bo3nukHOBEHHME U pa3BUTHE KU3HU Ha bubmmorexa LIOK
p 10 1 0.5 https://m.edsoo.ru/7f41cc7
3emie
4
bu6moreka [IOK
OpraHu3Mbl ¥ OKpYyKarolas cpeaa 5 0 1 https://m.edsoo.ru/7f41cc7
4
bu6mmoreka [IOK
Coo01ecTBa 1 AKOJOTHYECKHE CUCTEMBI 10 1 0 https://m.edsoo.ru/7f41cc7
4
OBIIEE KOJIMYECTBO YACOB I10 34 5 55
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 11 YYEHUKA

* buonorus, 10 kracc/ [Naceunuk B.B., Kamenckuit A.A., Pyoros A.M. u apyrue /Tlox pen.
[Taceunuka B.B., Akunonepnoe o0miectBo «M3marensctBo «IIpocBemienue»
* buonorus, 11 xracc/ [Naceunuk B.B., Kamenckuit A.A., Pyonios A.M. u apyrue /Tlon

pen. Ilaceunuka B.B., Akiinonepnoe obmiectBo «M3natenbctBo «IIpocsernienuey

METOANYECKHUE MATEPUAJIBI UISA YUYUTEJIA

[Taceunuk B.B., llIsenos I'.I"., E¢pumosa T.M. buosnorus. Paboune nporpammsl "JInHus
xu3Hu" . — M. : [Ipocsemenue, 2020.

[Taceunuk B.B., [lIsenos I'.I"., EdumoBa T.M. buonorus. [Toypounsie pazpadotku 10-11

kimacc. — M. : [Ipocsemienue, 2020

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru/

http://bio.1september.ru/urok/

http://www.bio.nature.ru

http://mwww.gbmt.ru/
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