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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 oOpa3oBaHMsl 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 >KHUBOM TMPUPOIBIL,
dbopmupoBanusi (PYHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3JI0poBOro M OezomacHoro obpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIIEHUS K )KHBOU MIPHUPOJIE U YETIOBEKY.

bonpimioe 3HaueHWMe OHONOTHSI UMEET TaKXKe IS pPElIeHUS BOCIHUTATENbHBIX H
Pa3BUBAIOIIMX 33Jau cpeHero oouiero oOpa3oBaHus, couuann3anun oOyqaromuxcs. M3yduenue



ouosorun oOecrieynBaeT yCIIOBUS ISt (dbopmupoBaHus MHTEIUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYpPBI, CIOCOOCTBYET
MHTETpalui OUOJIOTUYECKUX 3HAHUU C TPEACTABICHUSMH 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  (QOpMHUpPOBaHMUS
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 OTIMYUTEIBHBIX 0COOEHHOCTSIX
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 No3HaHMs», «KileTka kak OuoIOrHYeckas 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 — 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.

JlocTiwkeHne Lenu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 6a30BOM YpOBHE
o0ecreunBaeTcs: peIeHUeM CIeAYIOIUX 3a1ay:

OCBOEHHME OOYYalOIIMMHUCA CUCTEMbl 3HAaHUH O OUOJOTHMYECKUX TEOpUsiX, YUCHMSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBUiaX, CIYXKAaIlUX OCHOBOW I (OPMHUPOBAHUS
IIPEICTABICHUM O E€CTECTBCHHO-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 I03HABATEIbHBIX, 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 TPAKTUYECKOW JAEATEIBbHOCTH YEJIOBEKA, Pa3BUTUU COBPEMEHHBIX MEIMIIMHCKHUX
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 SKOJIOTHYECKOMH
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



MpUMEHEHHE TMPUOOPETEHHBIX 3HAHMN M YMEHUH B TOBCEJAHEBHOM JKM3HU VIS OLCHKH
MOCIIE/ICTBUI CBOEH JEATENBHOCTH IO OTHOIICHUIO K OKpYXKarollel 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 TTPEIMETHI.

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).

COJEP/KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorust Kak HayKa.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOILIECTBEHHBIMU, TEXHUYECKUMH U APYTUMU
€CTECTBEHHBIMH HayKaMmu, (uiocodueit, dTUKOW, ICTETHKON W mpaBoM. Poib Ouosiornu B
(hopMHUpPOBaHUM COBPEMEHHOM Hay4uHOU KapTUHBI MUpa. Cuctema OMOJIOTHYECKUX HaYK.

MeTopl IO3HAHUS KUBOW MPUPOABI (HAOTIOIEHNE, SKCIIEPUMEHT, OMMCaHNe, H3MEpPEHNE,
KJ1accu(UKaus, MOJIeIMpOBaHNe, CTaTUCTUYECKast 00pabOTKa JaHHBIX).

JdemoHncTpaumnu:

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

Tabmuipl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlaGopaTopHble M IPaKTUYecKue padoThbl:

[Ipaktuueckass pa6ora Ne 1. «lcmonb3oBaHue pa3IMYHBIX METOJOB TPU H3YICHHH
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusbie cucrembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTIHuYMe KUBBIX
CUCTEM OT HEOPTaHUYECKOUN MPUPOJIBI.

CpoiictBa OumocucreM M HUX pa3HooOpasue. YPOBHU OpraHu3aluu OUOCHUCTEM:
MOJICKYJSIPHBIA,  KJIETOYHbIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoncTpaumnu:

Tabmuiper u cxembl: «OCHOBHBIE TPHU3HAKU KU3HU», «YPOBHHU OpraHU3alUU >KHUBOU
MIPUPOJIBI».

O6opynosanue: moaens Moiekynsl JJHK.

Tema 3. XuMHUYeCKHUIi COCTAB U CTPOEHHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKM.  XUMHUYECKHME  3JIEMEHThl:  MaKpO3JIEMEHTHI,
MHKpPO3JeMEHThI. Bosia 1 MuHepanbHbIe BEIIECTBA.

@yHKIMKU BOJbI M MHUHEpAIbHBIX BELIECTB B KieTke. [logaepxkaHue OCMOTHYECKOTO
OamaHca.

benku. CoctaB u cTpoeHue 0enkoB. AMHHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnMmsbie
U 3aMEHHMMbIE aMHHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEITKOBOI
MOJIEKYNbI (TIEpBHYHAs, BTOpWUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUECKUE
cBoiicTBa OenkoB. buonorudeckue GyHKIIUN OEIKOB.



®epMmeHTbl — OHonoruyeckue karanu3aropbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatnas  crenuduuHocts. Kodepmentsl. Butamuubsl.  Ormimums  (GepMEHTOB  OT
HEOPraHUYECKUX KaTalu3aTopOB.

YrneBopl: MOHOCaxapu bl (TIOKO3a, prbo3a U Ie30Kcuprbo3a), aucaxapusl (caxaposa,
JIaKTO3a) W ToJMcaxapulibl (Kpaxmai, TJIMKOTEH, IeJUIi0iio3a). buonorudeckue ¢GyHKIUU
YTJIEBO/IOB.

Jlumuapl:  Tpurauuepuasl, QGochomunuasl, crepouabl. [uapodmisHO-THAPO(YOOHBIE
cBoiicTBa. buonornueckue ¢pyHkiuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JIMIHIOB Kak
HCTOYHUKOB PHEPIHH.

Hyxnennossie kucnotsl: JIHK n PHK. Hykieotnasl — MOHOMEpPBI HYKJIIEMHOBBIX KUCJOT.
Crpoenue u ¢ynkuuun JIHK. Crpoenne n ¢ynxuum PHK. Bunet PHK. AT®: crpoenue u
(GyHKIMH.

[uronorusa — Hayka o kinerke. Kilerounas teopus — mpumep B3aMMOJEHCTBHS UACH U
(akTOB B HAYYHOM MMO3HAHUU. MeTO/1bl U3YUYEHHUS KIETKH.

Krnetka kak nenocrHas xuBas cucrema. OOuue Npu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
MeMOpana, moJsekyiasl JIHK kak renerndeckuii armapar, cucTemMa CHHTe3a Oenka.

Tunel KIeTOK: dJyKapuoTHYeckas M mpokapuoThueckas. (OCOOEHHOCTH CTPOEHUs
npokapuoTHueckoi kinetku. Kinerounas crenka 6akrepuil. CTpoeHue 3yKapuoTHUECKON KIETKU.
OCHOBHBIE OTINYHUS PACTUTEIHHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, TIMKOKAIUKC, UX (YHKIIHH.
[Inazmatnueckass memOpana, e€ cBoiictBa W (QyHkuuu. [luTomnazmMa u €€ opraHoOUIbI.
OnnomemOpannbie opranousl kietku: DIIC, anmapart ['onbmku, mu3ocomsl. [ToayaBTOHOMHBIE
OpraHoubl KJICTKH: MHUTOXOHApPHWH, IIacTuiel. lIpomcxoxnaeHne MUTOXOHIAPHUNA M IUIACTHUA.
Bunp! miactun. HememOpaHHbIe OpraHOUIbl KIETKH: pUOOCOMBI, KJIETOYHBINA LIEHTpP, LIEHTPUOJIH,
PECHUYKH, KI'yTUKH. DyHKIIMN OpraHOMA0B KIETKU. BKitoueHus.

SAnpo — perynasTopHsbIi 1IeHTp KiIeTku. CTpoeHue sijpa: saepHas 000J049Ka, Kapuoriazma,
XpOMAaTHH, AIPBIIIKO. 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:  «PacnpeneneHue XMMHYECKHX DJIEMEHTOB B HEKHUBOM  IIPHPOIE,
«PacrpeneneHne XuMU4IECKMX NIEMEHTOB B )KMBOM IIPUPOJIEN.

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

OGopynoBanue: CBETOBOM MHMKPOCKOIN, OOOpyJOBaHME Ul IPOBEICHHA HaOIIOAEHMH,
U3MEpEHUH, SKCIEPUMEHTOB, MHUKpOIpenapaTbl pacTUTENbHbIX, KHUBOTHBIX M OaKTEpUAIbHBIX
KIIETOK.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

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

JlaGopatopHass pabota Ne 2. «M3ydyeHue CTpPOEHHs KIETOK pacT€HHWH, >XMBOTHBIX WU
OakTepuii oI MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpEnapaTax U UX OMUCAHUE.



Tema 4. 7Ku3HeaeATeJIbHOCTD KICTKH.

OOmeH BemiecTB, WM MeETa0ONM3M. ACCUMWISIMS (IJIACTHYECKUA OOMEH) U
JTUCCUMIIISALIUS (PHEPreTHUECKU 0OMEH) — JIBe CTOPOHBI €IMHOTO Tpoliecca Metadonu3ma. Pob
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 Ha3bl ¢orocuHTe3a. Peakumm QoTtocunTesa.
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. 3HAYEHHWE XEMOCHUHTE3a ISl JKM3HH Ha
3emie.

OHepretuyeckuii oOMeH B  KkieTke. PacmiersieHue  BeIIeCTB, BBIJACIEHUE U
aKKyMYyJUPOBAaHHME SHEPTUHU B KJIETKE. DTallbl 3HepreTuyeckoro oomena. ['nmukonus. bpoxenue u
ero Buabl. KucimoposHoe oxucieHue, WIM  KJIE€TOYHOE  JpIxaHue. OKHUCIUTEIbHOE
bochopunupoBanue. DPPEKTUBHOCTb SHEPTETUUECKOTO OOMEHA.

Peakuun wmarpuuHoro cuHTe3a. ['enetmueckas wundopmanus u JHK. Peanuzanus
reHeThyeckoil MHpopmamuu B KieTke. ['eHeTHueckuil KoJ U ero cBoMcTBa. TpaHCKpUNLIUS —
MatpuuHblii cuate3 PHK. Tpancnsauus — 6uocunres Oenka. Jrtansl TpaHcasuuu. 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 YEJIOBEKa, BbI3bIBaEMble BUpycaMu. Bupyc ummyHoaeguuura yenoBeka

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

[Toptpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabmuer  u cxembl: «Tunbl  nuTaHus», «Metabonusm»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢byHkuuoHupoBaHue reHa», «CuHre3 Oenka», «l'eHernueckuit  kom», «Bupyce»,
«baktepuodarn», «Ctpoenue u ku3HeHHBIM 1wk Bupyca CIIWa, Oaktepuodara,
«Pemmukanus JTHK».

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

Tema 5. PazMHoOkeHHe M HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KrneTounslii UMK, WM KU3HEHHBIM 1ukn kinetku. Mutepdaza u mwuro3. Ilpormeccsr,
nportekawmue B uHrepdasze. Pemnmukanus — peaknus marpuunoro cunrteza J[HK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HA0Op — KapUOTHUIl. JIUTUIOMAHBIA M TalIOUIHBI XPOMOCOMHbBIE
Habopel. Xpomatuel. LluTonornueckue OCHOBBI Pa3MHOXKEHUS U MHAWBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

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

[Iporpammupyemast rubesb KIETKH — aromnTo3.

@opMBI  pa3MHOXKEHHMsSI OpraHuM3MoOB: Oecroiioe ¥ TojJoBoe. Buasl Oecroioro
Pa3MHOXKEHHUSI: JIeJICHHE HaJIBOE, TIOYKOBAHME OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHU3MOB, €0 3HAYEHUE MJIs
CEJIKIUU.



[TooBoe pa3MHOMXKEHHE, €T0 OTIUYHUS OT OECIOJIOTO.

Meiio3. Cragun wmeio3sa. [lporeccsl, mpoucxoisimiue Ha cTaausx meiosa. [loBenenue
XpoMocoM B Meno3e. Kpoccunrosep. buonornyeckuii CMbICI U 3HAYEHUE MEN03a.

I'amerorenes — mporecc 0Opa3oBaHMs MOJOBBIX KIETOK y KUBOTHBIX. [10JIOBBIEC kKee3bl:
CEMEHHHUKU M SMYHUKU. OOpa3oBaHUE U Pa3BUTHUE IOJIOBBIX KJIETOK — rameT (CIepMaTo30uj,
AilleKIeTKa) — crepMaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTpOeHUs SHUEKIETOK W
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayanbHOoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Dransl 3M6pI/IOHaJII)HOFO PasBUTHUA Yy IMO3BOHOYHBIX JXHWBOTHBIX! IIpOGJICHI/IC, racTpyidanus,
opranorenes. [loctamOpuoHanbHOE pa3zBUTHE. THIBI TOCTIMOPHOHAIBHOTO PA3BUTHS: MPSMOE,
HenpsiMoe (IMYMHOYHOE). BiusiHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE
BbI3bIBATH BpO)KI[éHHI)IG YPOACTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IIBETKOBOTO PACTEHUSI: CTPOECHUE CEMEHH, CTaIuu
pa3BUTHSL.

JdemoHncTpaumnu:

Tabmuipt u cxeMbl: «DOpMbI pa3MHOKEHUS OPTaHU3MOBY, «/[BOWHOE OMIIOAOTBOpPEHUE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXKEHUE pacTeHUi», «JlemeHne KIETKH
Oaktepuitny, «CTpoeHHE TOJIOBBIX KIETOK», «CTpoeHne XpoMocOMb», «KIIeTOUHBIN MUK,
«Permmukanua [IHK», «Mwutosy, «Meios», «lIpsmoe u Henpsimoe pa3Butue», «l'aMeTorenes y
MJIEKOTIMTAIONINX U YelloBeKa», «OCHOBHBIE CTaIUN OHTOTEHE3a».

O6GopymoBaHue: MHKPOCKOT, MHUKpompemnapaThl «CrepMaTo30uabl MIICKOTIHTAIOIIETO,
«lituexnerka miekonuramomero», «KapuokuHes B KJIeTKaX KOpelIka JIyKa», MarHUTHas
Mo/ienb-anmuinkanus «Jlenenue knetkn», moaens JIHK, Moaens meTadazHoi XpOMOCOMBL.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

JlaGopaTtopnas padorta Ne 3. «HabmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa 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 reHeTukd. Ponb uuTojoruu u
SMOPHOJIOTUH B CTAHOBJICHUH T'€HETUKU. BKiIa poccHiCKUX U 3apyOeKHBIX YIEHBIX B pa3BUTHE
reHeTUKH. MeTopl TeHEeTUKH (TUOPUIOJIOTUYECKHH, LHUTOTeHEeTHYECKU, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbBIE TeHETUUYECKUE MOHATH. ['eHeTnueckasi CMUMBOJIMKA, HCITIOJIb3yeMasi B
CXeMax CKpelIMBaHuil.

3aKOHOMEPHOCTH  HACJENIOBaHUS  NPHU3HAKOB, ycTaHOBJIeHHBble [.  MeHaenem.
MonorubpuaHoe cKpelBanue. 3aKkoH eIMH0-00pa3usi TMOPUIOB nepBoro nokosienus. [Ipasuo
JOMHHUPOBaHMS. 3aKOH pacllelUIeHus Mpu3HakoB. [umoreza yucrtoThl ramer. llomHoe u
HEMOJIHOE TOMHUHUPOBAHHUE.

JuruOpumHoe ckpemmuBaHHe. 3aKOH HE3aBUCUMOTO  HACJEIOBaHUS  MPU3HAKOB.
[{uToreHeTn4yeckre OCHOBBI IUTHOPHIHOTO CKpEIIMBAaHMS. AHaIH3UPYIOIIee CKpellrBaHUE.
Hcnonb3oBaHne aHAM3UPYIONIETO CKPEIIUBAHUS TSl ONIPEACTICHIS T€HOTUIIA OCOOH.

CuerieHHOe HaclefoBaHue Tmpu3HakoB. PaGota 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'omoramernele U rereporaMeTHble Opranu3Mmbl. HacrnenoBaHue NpPU3HAKOB, CLEIUICHHBIX C
MOJIOM.

N3meHunBOCTh. BHJIbI M3MEHYMBOCTH: HEHACJIEACTBEHHAs U HacleACTBEHHas. Posb cpebl
B HEHACJICJICTBEHHOW W3MEHUYUBOCTH. XapaKTEPUCTHKA MOJU(DUKAIMOHHOW HW3MEHYUBOCTH.
BapranmonHsslil psax 1 BapuanmoHHas kpusas. Hopma peaknuu npusHaka. KonmnuecTBeHHbIE H
KaueCTBEHHBIC NMPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PUKAIIMOHHON N3MEHUNBOCTH.

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

BuesinepHas HacneCTBEHHOCTh U U3MEHYHBOCTb.

I'enetnka uenoBeka. Kapuotum uyenoBeka. OCHOBHBIE METOJBI TEHETUKH YeEJIOBEKa:
TE€HEATOTUYECKUN, OJIM3HEIOBBIM, UUTOTCHETUUECKH, OWOXUMHYECKUH, MOJIEKYISIPHO-
reHetndeckuii. COBpPEMEHHOE OINpEAEeIeHNE TEHOTHIA: IOJHOTEHOMHOE CEKBEHHPOBAHME,
T€HOTHUIUPOBaHKUE, B TOM umcie ¢ nomotibio [TI[P-anamm3a. HacnenactBeHHbsie 3a0oeBaHms
YeloBeKa: TeHHbIe Ooyie3Hd, O0J€3HM C  HACJIEACTBEHHOW  MPEAPaCIOIOKEHHOCTHIO,
XpoMocoMHBIe Oosie3HH. Comarndeckue W TeHepaThBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[Tpunnumer 310poBoro obpasa KU3HU, JUATHOCTUKH, MTPO(IIIAKTUKA U JICUCHUS TEHETUYECKUX
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. Tumodeesn-
Pecosckuii, H. 1. BaBumos.

Tabmuipl u cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 LUTOTE€HETHYECKas OCHOBAY,
«3aKOH pacHIeIUIEHUsI M €ro LUTOTCHETUYEeCKas OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durubpunnoe ckpeuiuBanue», «LluTonornyeckue OCHOBBI AUTHOPUAHOTO CKPEIIUBAHUSY,
«Meio3», «B3zaumoaeiicTBue aaienbHbIX T€HOBY, «['€HeTHuUecKue KapThl paCTEHUN, >KMBOTHBIX
n 4yesoBekay, «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJENIO0BAaHMS, CLEIUIEHHOTO C IOJIOM,
«KapuoTunsl uyenoBeka U JKUBOTHBIX», «Buasl wu3MeHunBOCTHY, «MoOaudbukannoHHas
M3MEHUYUBOCTHY, «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Ipynn KpoBu», «MyTalMoHHas
U3MEHYUBOCTBY.

O6opynoBanue: MojaeiH-anmiukauuu «MoHoruOpugHOe CcKpemmBanue», «HemomaHoe
JOMHUHUpOBaHHe», «Jurubpunnoe ckpemmBanuey», «llepekpéct XpomMocom», MHUKPOCKON U
MuKkpomnpenapat «Jlpo3odmia» (Hopma, Mmyrauu (GopMbl KpbUILEB U OKPACKU Tema), repOapuid
«I"OpoxX MOCEBHOW».

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

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

JlaboparopHas padota Ne 6. «M3yueHne MoauPUKAIIMOHHON M3MEHYUBOCTH, MOCTPOCHHE
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. Cesekuusi 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, IOPOJIa, 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 ckpemmBanue — ayropuawar. Otmgan€éHHas TuOpuau3anus u e€ YCIeXH.
HcKycCTBEHHBI MyTareHe3 M IOJYyYECHHE MOJUILIONJ0B. JlOCTHIKEHUSI CEJIEKUUH PACTEHHIA,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buortexHonorust kak oTpaciib IpPOU3BOJACTBA. ['€HHas WHXKEHepus. OTambl CO3/aHUs
pexomObunantHot JIHK u Tpancrennsix opranumsmoB. Kierounas wunxkeHepus. Knetounsie
KYJIbTypbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHHE pacTeHni. KiloHupoBaHue BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPIraHM3MOB. OKOJOTMYECKHEe M 3Tudeckue mnpodisempl. MO —
TeHETUYECKU MOIM(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 akamemmka M. @. MHWBanoBay, «[lomummonmus», «OOBEKTHI
ouorexHonorun», «Kierounsle KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBanue: MyISDKH IJI0JOB M KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pactenuit, repoapuii «CelbCKOX03SICTBEHHBIE PACTCHHS.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

Okckypeusi «OCHOBHBIE METOABI U JOCTHXKEHUS CEJeKIUU PACTeHUU M >KMBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035ICTBO, 1a00OPaTOPHUIO arpOYHUBEPCUTETA IIM HAYYHOTO LIEHTPA)».

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.

CBugerenbctBa HBOJIONMM. llameoHTONIOrMUYECKHE: IOCIEI0BATEIbHOCTh IOSBICHUS
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-AHATOMUYECKUE: TOMOJIOTHYHBIE, AHAJIOTMYHbIE, PYIUMEHTAapHbIE OpIaHbl,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUECKUE: CXOJICTBO MEXaHHU3MOB HACJEJICTBEHHOCTH U
OCHOBHBIX METa0OJMUECKUX MyTeH y BCeX OpraHU3MOB.

OpomronmonHas teopuss Y. JlapBuna. Ilpenmnocbulku BO3HUKHOBEHMS JapBHHU3MA.
JIBIDKYIIME CHJIBI  SBOJIIOUMM BUAOB 10 JlapBUHY (M30BITOYHOE pa3MHOXKEHHE IpH
OTPaHUYEHHOCTH PECYpCOB, HeOoNpeleNéHHas HM3MEHYUBOCTb, Oopb0a 3a CyIEeCTBOBAaHME,
€CTECTBEHHBIN 0TOOD).

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

Muxposontonus. [Tomysamnus kak equHUIA BUIA 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.

[IprucrocoOIeHHOCTh OPraHU3MOB KaK pe3ysbTaT dBoitouuu. [Ipumepsr npucnocobnenunit
y opranu3mMoB. ApomMop(}o3bl U UaUO0-aJanTaIUH.

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

MakpoosBomtorus. @opMbel dBoIONUH:  (preTHYecKas, ITUBEPTeHTHAs, KOHBEPreHTHAs,
napajuienpHas. HeoGpatuMocTh 3BOTIOIHH.

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

[optpersr: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, 3.
I'ekxens, @. Mromep, A. H. CeBepiios.

Tabmupt u  cxembl: «Pa3BuTue opraHuyeckoro Mupa Ha 3emiey, «3apoJIblin
MMO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTtepukcy, «DopMbl OOprOBI 3a CYIIECTBOBAHHEY,
«EctectBeHHBI  0TOOP», «MHOTOOOpa3we COPTOB pacTeHuit», «MHOrooOpasue Mopos
KUBOTHBIX», «[Tomymsiium, «MyTanuoHHas W3MEHYHBOCTHY, «ApomMopdho3sD»,
«Mmmoanmanrtanun», «OO0mas nereHepamusy, «JBuxymme cuibl dBorONUMN», «Kapra-cxema
Mapmipyta myremectBus Y. lapsunay, «bopnba 3a cymectBoBaHuey, «lIpucrmnocoOneHHOCTh
opranu3MoBy, «I eorpadudaeckoe BUA000pa3oBaHue», « IKOJOTHIESCKOE BUI000pa30BaAHHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKpPAcKu, HaOOP MI0I0B U
ceMsiH, Kosutekuust «[Ipumepsl 3aUTHRIX MPUCTIOCOOIEHUH Y )KUBOTHBIX», MOJAENb «OCHOBHBIE
HaIpaBJICHUS BOJIIOLUNY, 00bEMHas MoieNb «CTpOeHKE TOJIOBHOTO MO3ra TO3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KoJuleKIUs «DOpPMBI COXPAHHOCTH HMCKOIAEeMbIX
KUBOTHBIX W PACTEeHMI», Monenb anmumkanus «llepekpéct xpoMocomy, BIaKHbIE IpenapaThbl
«Pa3Butue Hacexkomoro», «Pa3BuTHe nArymku», MHKpornpenapat <«J/lpozoduna» (HOpMa,
MyTaluuu GOpPMbI KPbUIHEB U OKPACKU Tella).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

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

Jlaboparopuas pabota No 2. «OmnucaHue NPUCIIOCOONICHHOCTH OpraHuzMa u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HnKkHOBeHMe 1 pa3BUTHE KU3HHU Ha 3emuie.

JloHay4yHble IIpEACTaBICHUS O 3apOXKIACHUMU *KU3HU. HayuHble runore3sl BOSHUKHOBEHMS
KU3HU Ha 3emuie: aOHoreHe3 M MaHCIepMus. XUMHUYecKas SBOJIONUS. AOHOTEHHBI CHUHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHUYECKUX. OKCIEPUMEHTAIbHOE  MOATBEPKJCHUE
XUMHUYECKOH sBomonuK. HauvanpHble sTanbl Ouonornyeckoit aBomtonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHKHOBEHHME MPOTOKIETKH. [IepBbie KIETKH U UX
3BOJIOLNS. POPMHUPOBAHNE OCHOBHBIX IPYII KUBBIX OPTaHNU3MOB.

PazButne xu3Hum Ha 3emie mno 3pam U nepuoaaMm. Karapxeil. Apxelckas u
npotepo3oiickas opbl. [lameosoiickas spa u e€ nepuojbpl: KeMOPHHCKHMHA, OpPJOBHUKCKHA,
CUJIYPUMCKHM, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHUU.

Me3o30iicKkas opa 1 €€ IEpUObl: TPUACOBBIN, FOPCKUHI, MEIIOBOM.

KaitHo3oilickast 3pa u e€ nepuobl: MajJeoreHOBbIN, HEOT€HOBBIM, AHTPOTIOT€HOBBIH.



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

Cucrema opraHM4ecKOro Myupa Kak OTpakeHue 3BoJIIoLMU. OCHOBHBIE CUCTEMATHUYECKUE
TPYIIBI OPTraHU3MOB.

OBOJIOLMS  ueloBeKa. AHTpoOmoyiorust Kak Hayka. Pa3BuThe npeacTaBieHUd O
IIPOUCXOXKICHUU YeloBeKa. MeToibl u3yueHus: antponorenesa. CxoACTBa U pa3inyus YelloBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHUE YETOBEKa.

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

OcCHOBHBIE CTaJUU M BETBU HBOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YENOBEK yMeIbI,
UYenosek mnpsmoxondamui, YenoBek HeaHaepranbckuil, YenoBek pasymuHbiil. Haxonxu
HCKOIIAEMBIX OCTaTKOB, BpeMs CYIIECTBOBaHUS, 00JIACTh PacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.

UYenoseueckune packl. OCHOBHBIE OOJBIIME pachl: €BpPOINEOWHAs (E€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. Muinnep, I'. FOpu, Y. lapBuH.

Tabmuupl u cxembl: «Bo3nukHoBeHue CoHEUYHON cHCTeMBbl», «Pa3BUTHE OpraHMYecKoro
mupa», «PactutenbHas knerkay, <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMEHHasl CHUCTEMa OPraHUYEeCKOTOo MHpa», «CpaBHEHHME aHATOMUYECKHUX YEpPT CTPOCHUS
YelloBeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJOTHYECKHX HaXOJO0K
MPEKOB COBPEMEHHOIO 4YeNoBeKa», «JlpeBHeimue moam», «JlpeBHue moam», «llepBbie
COBPEMEHHBIE JIIOIN», «HeI0BeUeCKHe pachi».

Ob6opynosanue: wmymspku — «l[Ipoucxoxaenue denoBeka» (OIOCTBI  aBCTPAJONUTEKA,
MUTEKaHTPOIa, HeaHAepTalblla, KPOMAaHbOHIIA), CICHKU WK U300pakeHUs KaMEHHBIX OpYAHid
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIIEPHI, pyomsia, ckpediia), TeOXpOHOJIOTHYECKass Ta0JInIa,
KoJuIeKIUs «POpMbI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHHII.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

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

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

Tema 3. Oprann3msl M OKpPY:Kal0Ias cpeaa.

OKOJIOTMSI KakK HayKa. 3aJadyd MW pa3felibl 3KOoJIOTMH. MeToabl 3KOJIOTHYECKUX
UCCIIEIOBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.

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

Okonornyeckue (akropsl. Kiaccudukanus skonorndeckux (akTopoB: aOHMOTHYECKHE,
OMOTHUYECKHE U aHTPOIIOreHHbIE. JlelicTBHE SKOJIOTHYECKUX (PaKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckue  (aKTOpbl:  CBET, TeMIeparypa, BJIaXHOCTb.  DoTomepuousM.
[TpucnocobaeHns opraHu3MoB K JIeHCTBHIO aOMOTHYECKHX (PaKkTOpPOB. bruonornueckue puTMsl.



buotndeckne daktopbl. Buapl OMOTHYECKMX  B3aUMOJCHCTBUN:  KOHKYPCHIIHUS,
XAITHAYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, Koomepanus, MyTyaln3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HAXJIEOHMUYECTBO). AMEHCAIM3M, HEUTpaau3M. 3HaueHHE OMOTHUYECKHX
B3aUMO/ICHCTBUI 1715 CYILIECTBOBAHUS OPraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

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

JdemoHcTpaumnu:

[optpetsr: A. 'ymbonpar, K. @. Pynee, 3. ['ekkens.

Tabmuuer u cxemsl: kaprta «lIpupoaasie 30Hb1 3eMin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsiuum», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTU MOMYJSILUU
uHpy3opun-Tydenbkn», «llumessie nenm».

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

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. «ITocYET MIOTHOCTH MOMYJISAIMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. CoolOmecTBa U 3K0JI0IHYECKHE CHCTEMBI.

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

Dkojnorudeckue cucrembl (3kocucreMmsbl). [lonstue 06 sKkocucreMe U OHOTreOlEHO3E.
OyHKIMOHANbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOIYLUEHThl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopoT BemecTB M MOTOK PHEPruM B IKOcucTeMe. Tpoduueckue (MHIIEBBIC) YPOBHHU
skocuctembl. [lumeBbie mnenu u cetu. OCHOBHBIE IOKa3aTeNu HKOCHCTEMBI: Ouomacca,
MPOJIYKIHS. DKOJOTUYECKHE NHUpaMUIbl: MPOAYKIUH, YUCICHHOCTH, OuoMaccel. CBolicTBa
HKOCUCTEM: YCTOMYMBOCTb, caMoOperynsauus, pazsutue. Cykueccus.

[Ipupoanbie 3KOCHCTEMBI. DKOCHCTEMBI 03€p U peK. DKOCHCTeMa XBOWHOTO WU
LIMPOKOJIUCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE KOCUCTEMbI. ATpPO3KOCUCTEMBI. YPpOO3KOCUCTeMBbl. buosornyeckoe u
XO035IIICTBEHHOE 3HaYeHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

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

Yuenue B. U. Bepnanckoro o Ouocdepe. ['panuiisl, coctaB U cTpykrypa Onocheps.
XKuoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Ouocdepbl Kak II0OATBHOM 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecue 1 0OpaTHas cBsi3b B 6uocdepe.

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

YenoseuecTBo B Onocepe 3emnu. AHTporioreHHsle u3mMeHeHus B ouocgepe. ['modaapHbIe
9KOJIOTUYECKHE TPOOIEMBI.

CocymecTBoBaHNE MPUPOBI U yenoBeuecTBa. CoxpaHeHne Onopa3HooOpa3usi Kak OCHOBA
ycroiftunBoctu Ouochepsl. OCHOBa pallMOHATIBHOTO YIPABJICHUS MPUPOJHBIMHU pecypcamMH U UX
ucnojib3oBaHue. JlocTikeHus: GMOJI0rMU U OXpaHa IPUPOIbI.

JdeMoncTpanum:

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

Tabmuuer u cxemsl: «Ilumesbie nenu», «buoreHo3: coctaB U CTpykTypay, «IIpupoansie
coobmiectBay, «llemu mnurTaHus», «OKoJorHMUecKas mnupamuaa», «buocdepa u yenosex»,



«OKOCUCTEMa IIUPOKOJUCTBEHHOIO Jieca», «ODKOCHCTEMAa XBOHHOro Jjeca», «buoueHos
BoJOEMa», «ArpoueHo3», «lIpuMepHble aHTPOINOrE€HHbIE BO3JEHCTBUS HA IPUPOIY»,
«BaxHelmue UCTOYHHMKHU 3arpsi3HEHMs BO3JyXa M TI'PYHTOBBIX BOI», «IlouBa — BakHeWIas
cocrasistromas ouocheps», «PakTopsl Aerpagannu No4By, «I[lapHuKoBbINA 3P dexT», «DaKTopbl
panMoaKTUBHOTO 3arpsi3HeHus Onocdepbl», «Oommas cTpykrypa ouocdeps», «Pacmnpoctpanenue
KHU3HU B Omocdepe», «O30HOBBIN 3KkpaH Onochepr», «Kpyrosopor yriepoma B Guocheper,
«KpyroBopot a3ota B IpUPOIEN.

O6opynoBaHue: MO/I€Ib-alIIMKaUs «Tunuuneie OHMOLIEHO3bI», repbapuit
«PactutenbHble  coobuiecTBa», Kowiekuuu — «buonenos», «Bpemurtenun — BaxHEHIINX
CEJIbCKOXO3SIMCTBEHHBIX  KYJIbTYp», TIepOapuu M KOJUIEKIMM pPACTEHUH U IKUBOTHBIX,
MIPUHAUIeKAIME K Pa3HBIM JKOJIOTMYECKUM I'pyIIiaM 0JHOro BUaa, KpacHas kHura Poccuiickoin
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, ycranaBiauBalTCs TpeOOBaHUS K pe3yabTaTaM OCBOEHUS
00yyarouMMuUcs IporpaMM CpeaHero ooiiero oOpa3zoBaHUs: JIUYHOCTHBIM, METAPEIMETHBIM U
MMPpEAMCETHBIM.

JIMUHOCTHBIE PE3YJIBTATHI

B cTpykType JNMYHOCTHBIX pE3yJIbTaTOB OCBOEHHUS Npeamera «bHOJIOTHsS» BbIIEICHBI
CIENYIONINE  COCTaBIIAIONIME: OCO3HAHWE OOYJAIONIUMHUCS  POCCHUMCKOW  Tpa)IaHCKOMN
WUJICHTUYHOCTH — TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH M CaMOOIPEICIICHUIO,
HaJU4YMe MOTHBAIIMM K OOYYCHHIO OWOJIOTHH, IIEJICHANPABICHHOE pPa3BUTHE BHYTPEHHHX
yOXKJICHUI JTUYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTECH M MCTOPHYCCKUX TPATUIIUNA Pa3BUTHS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarolIUXCS PYKOBOJICTBOBAaTHCS B
CBOCM  JCATEIBbHOCTH  IIEHHOCTHO-CMBICIOBBIMU  YCTAaHOBKAMH, TMPUCYIIUMHU  CHUCTEME
OMOJIOTMYECKOTO 00pa3oBaHMs, HAJIMYHE HKOJOTHYSCKOrO0 IIPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTD )KU3HCHHBIC TIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOCHHS MpeaMeTa «buosiorus» HOCTUraroTCsa B €IUHCTBE
y4eOHOM M BOCIHTATENBHON AEATEIHHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMU POCCUUCKUMU
COL[MOKYJBTYPHBIMH, UICTOPUUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHM, IPUHATHIMH B
oOliecTBe MpaBUJIaMH W HOPMaMH TMOBEACHUS U CIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTAHUSA M CaMOPAa3BUTHSL, PA3BUTHUSI BHYTPEHHEW MO3MLMU JIMYHOCTH, NATPUOTU3MA,
YBaXXEHUSI K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpPyJda U CTApLIEMY IMOKOJEHHUIO, B3aUMHOIO
yBOXKEHUSA, OEpe’KHOr0  OTHOWIEHUS K  KyJIbTYpHOMY  HACIEOUI0 W TPaJUuLUsAM
MHOTOHALMOHAJIBHOIO Hapoza Poccuiickon denepannu, MpUPOIE U OKPYKAIOLIEH cpelie.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS yueOHOTO mpenaMera «bromorus» MOMKHBI OTpaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONINXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEMH
MO3UIMEN JINYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPAAUIMOHHBIM I[EHHOCTSM POCCHIMCKOTO  OOIIecTBa,
pacuIMpeHre >KM3HEHHOTO OMNBITa M OMbITAa JEATEIBHOCTH B IMPOILIECCE PeaTu3allii OCHOBHBIX
HaIpaBJIEHUW BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaIaHCKOT0 BOCIIUTAHMS:



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

OCO3HAHHME CBOMX KOHCTUTYLUMOHHBIX IIpaB U OOS3aHHOCTEM, YBaX€HUE 3aKOHA U
IIPaBOIIOPSIIKA;

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

CIOCOOHOCTh  OMPENeNATh COOCTBEHHYIO TIO3HMIHMIO 110 OTHOUICHHIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBICHATH €€;

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

FOTOBHOCTh K COTPYJHUYECTBY B IIPOLECCE COBMECTHOTO BBINOJHEHHUS Y4YEOHBIX,
MO3HABATEIbHBIX M HCCIIEIOBATENbCKUX 3a/lady, YBAXKUTEJIBHOTO OTHOLIEHHS K MHEHHIO
OTIOHEHTOB IPH 00CYK/IEHUHU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOT0 COJIEPKaHUS;

TOTOBHOCTb K TYMaHUTapHOMN U BOJOHTEPCKON JESITENbHOCTH;

2) NIaTPHMOTHYECKOI0 BOCIIMTAHMS:

c(hOopMUPOBAaHHOCTHh POCCUHCKON TPAKIAHCKONW UICHTUIHOCTH, MTATPUOTH3MA, YBAXKCHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoaMHON, TOpAOCTH 3a CBOW Kpai, CBOIO
Ponuny, cBO# s3bIK U KyJIBTYpY, POILIOE U HACTOsIIIIEE MHOTOHAIIMOHAIIBHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HAclHeAUI0 U MaMATHUKAM MPUPOJIBL,
noctxeHusiM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUUCKUX YUEHBIX B CTAaHOBJIEHHE M pPa3BUTHE
OMOJIOTHH, TOHUMAaHU 3HaU€HUs1 OMOJIOTHUH B IO3HAHUH 3aKOHOB MPHUPO/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(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIMI0 U NPUHUMATh OCO3HAHHBIE PELICHUS, OPUECHTHPYSIChH
Ha MOPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyAyIIEero;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOAMUTENSAM, CO3JAaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUA LIEHHOCTEW CEMEHHOUN KU3HHU B COOTBETCTBUHU C TPAJULUAMH HApOJOB
Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

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

IIOHMMAaHHE YMOLIMOHAIIBHOTO BO3IECUCTBUS AKUBOM NPUPOIBI U €€ IEHHOCTH;

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

S5) ¢wusuyeckoro BocnuTaHus, (GOPMHPOBAHMA  KYJIbBTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0J1aronoNyYus:

MOHMMaHHUE U pealu3anus 370poBOro u 0e3omacHoro odpasa >KU3HU (310pOBOE MUTAHMUE,
COOJIIO/ICHHE TUTUEHUYECKUX MPaBWJI U HOPM, COATaHCUPOBAHHBIN PEXUM 3aHSATUHA U OT/AbIXA,



perymspHas (Qu3MYecKas aKTHBHOCTH), OEpPEeKHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHONICHHS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUIECKOMY 37I0POBBIO;

MOHMMAHWE [IEHHOCTH TPAaBWI WHAMBUAYAJbHOTO M KOJUICKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYAIUSAX, YIPOXKAIOIINX 3/IOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHME TIOCIEACTBUN W HENPHUSATHS BPEIHBIX MPHUBBIUCK (YIMOTPEOJICHUS aTKOTOJIS,
HapKOTHUKOB, KYpeHUs);

6) TPY10BOT0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAHHE IICHHOCTH MacTepCTBa, TPYAOTIOOHE;

TOTOBHOCTh K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHUECKOM U COIMAIbHOM HAPABJICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSTEIIBHO  BBHITIOJNHATH — TaKyrO
NEeSITETbHOCTB;

WHTEpEeC K pa3nu4HbiM cdepam NnpodecCHOHAIBHONU NEATebHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOD OyayIiel npodeccun u peann3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO U CaMOOOpPa30BaHUIO HA MPOTSIKEHUU BCEU
KU3HU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

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

TIOBBIIIICHUE YPOBHS JKOJIOTHUECKOW KYJIBTYPBI: MPHUOOPETCHHE OTMBITa IIJIAHUPOBAHUS
MOCTYIKOB Y OI[EHKU WX BO3MOYKHBIX TTOCJICJICTBUIN TSI OKPY>KAIOIIEH CPEeJIb;

0CO3HAHUE TJIOOABHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIEM U MyTeH MX PEIICHHS;

CIOCOOHOCTh MCMOJIb30BaTh MpUOOpEeTaeMble MPU U3y4eHUU OUOJIOTHH 3HAHUS U YMEHHUS
IpU pEIIeHUH MNpoOJEM, CBSI3aHHBIX C PALMOHAIBHBIM IPUPOJIONOIL30BaHNEM (COOIIOIEHNE
MpaBWJI MOBEACHUS B MPUPOJE, HANPABIEHHBIX HAa COXpaHEHHWE PABHOBECHUS B JKOCHUCTEMaX,
OXpaHy BHJIOB, SKOCHUCTEM, OHoChephl);

AKTUBHOE HENPUSITHE NCUCTBUM, MPUHOCAIIUX BPEH OKPYXKAIOIIEH NPUPOIHOM Cpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE 3KOJOTHYECKHE MOCIEICTBUS MPEANPUHIMACMbBIX
JEUCTBUI U MPEIOTBPAILATH UX;

HaJIM4YUEe Pa3BUTOIO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NESITeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATbCA HMH B
M03HABATEIbHONW, KOMMYHUKATUBHOW M COLMAJIbHOW MPAKTUKE, TOTOBHOCTH K Y4YacTUIO B
MPAKTUYECKON JeSITEbHOCTH IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUS:

chOpMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKH © OOIIECTBEHHOW TMPaKTUKH, OCHOBAHHOIO Ha JHallore KYIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOIUKYIBTYPHOM MUDE;

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 MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpYKaIoIIeM
MUpEe KaK O €IWHCTBE TMPUPOJIbI, 4YEIOBEKa H OOIIecTBa, B TMO3HAHUHM MPHUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHrnu IpoOiieM COXpaHeHHUs PUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTHH JUII COBPEMEHHOW ITMBHIIM3AIMU: OOeCTieueHus
HOBOTO YPOBHSI Pa3BUTHUS MEAUIIUHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemath pecypcHble mpoOIeMbl Pa3BUTHS Y€TIOBEUECTBA, TIOMCKA MyTel BBIXOJA U3 TII00ATBHBIX



HKOJIOTHYECKUX MPo0IeM 1 obecrieueHus Iepexoia K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATIHHOMY
MCTOJIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aWHTEPECOBAHHOCTH B MOJYYEHUH OMOJIOTMYECKUX 3HAHWH B LIEJISIX MOBBIMIEHUS OO0IIei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOW T'PAMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIMOHAIBHOM
IpPaMOTHOCTH 00ydaromuxcs, GopMupyemMoit mpu u3y4eHuu ONOJIOTHH;

IIOHUMAHHUE CYIIHOCTH METOJOB IIO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCTOJIB30BaTh MOJy4aeMble 3HAHHS I aHauW3a W OOBSICHEHHS SBJICHUUN
OKPY)KAIOLLIEr0 MHUpPa M MPOUCXOJSIIMX B HEM H3MEHEHUH, yMEHME JelaTb O0OOCHOBaHHbIE
3aKIIOYCHUSI Ha OCHOBE HAYYHBIX (DAKTOB W MMEIOUIMXCS JaHHBIX C IENBI0 TOJYYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHUE I[EHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATh IPOEKTHYIO H
HCCIIEA0BATENBbCKYIO ACSITEIBHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTb K HENPEPHIBHOMY OOpa30BaHUIO M €CaMOOOpa30BAHUIO, K
aKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUN 1O OHOJOTMM B COOTBETCTBHUHM C IKU3HEHHBIMU
MOTPEOHOCTSAMHU.

METANPEIMETHBIE PE3YJIbTATDBI

MeramnpeaMeTHBIE PE3YNIBTaThl OCBOCHHS Yy4eOHOTO mpenmera «buosiorwsy BKIIOYAIOT:
3HAUMMBbIE TSI (DOPMHUPOBAHMSI MHUPOBO33PEHUS  OOYYAIONIUXCS  MEXIUCIUTIIMHAPHBIC
(MexTpeIMeTHBIE) OOIeHAyYHbIC TTOHATHS, OTPAKAIONTUE IIEJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U creruuKy METOIOB TIO3HAHUS, UCTIOJB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHS,
SIBJICHUE, TIPOIIECC, CHUCTEMa, HAaydHbIH (akKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIIECIOBaHUE, HAONIOJACHUE, U3MEpPEHUE, SKCIIEPUMEHT M JIPYruX), YHUBEpPCaIbHBIE
y4ueOHbIe JIeHCTBHsI (TMO3HABATEIbHbIC, KOMMYHUKATUBHbBIC, PETYJISITUBHBIE), 00ECIEUMBAIOIINE
dhopmupoBanue (PyHKIIMOHATBLHONH T'PAMOTHOCTH W COLMAJIBHON KOMIIETCHIIMH OOYJaroIIuXcs,
CIIOCOOHOCTD oOy4Jaronuxcs HCIOJb30BaTh OCBOEHHEBIE MEXTUCITUTIIIMHAPHBIE,
MHPOBO33PCHUECKHE 3HAHWS W YHUBEpCaJIbHbIC Yy4YeOHBIC NEHCTBHS B IIO3HABATCIBPHOW U
COITMATPHOM MTPAKTHKE.

MeranpeaMeTHbIE PE3yJbTaThl OCBOCHMsI MPOrPaMMbI CpeIHEro ooOmero oOpa3oBaHUS
JOJDKHBI OTPaKaTh:

OBJaieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEJIbHBIMH 1€HiCTBUAMM:

1) 6a3oBbIe JIOrHYECKHE TeHCTBHUS:

CaMOCTOSITENIBHO (POPMYIIUpPOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh TMPU OCBOCHUHM 3HAHUW MPUEMBI JIOTUYECKOTO MBINUICHUS (aHAlu3a,
CHUHTE3a, CpaBHEHUs, Kilaccudukanuy, 0000IIeHus1), pPacKpPbIBATh CMBICT OHOJIOTHYECKUX
MOHATHH (BBLACTATH MX XapaKTePHbIE MPU3HAKH, YCTAHABIIUBATH CBS3H C APYTUMHU MOHITUSIMH);

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

WCIOJIb30BaTh OHOJIOTHYECKHUE MOHATHS JUIsl OObSCHEHHUS (DAKTOB W SBICHHM KUBOM
MIPUPO/IBI;



CTPOUTH JIOTUYECKUE PpACCYXACHUSI (MHIOYKTUBHBIEC, JAECAyKTUBHBIE, II0 aHAJOIHH),
BBIABJIATE 3aKOHOMCPHOCTU U IPOTHBOPCUUA B paCCMaTpUBACMbIX SABJICHHUAX, (I)OpMy.HI/IpOBaTB
BBIBOJbI U 3aKJIFOUYCHU A,

MNPUMCHATL CXCMHO-MOJACJIBHBIC CPCACTBA JJId NPCACTABJICHUA CYHICCTBCHHBIX CBsI3ed U
OTHOIICHHWI B M3y4aeMBIX OMOJOTHYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUYUI PA3HOrO poJa,
BBIABJICHHBIX B PA3JIMYHBIX I/IH(i)OpMaIII/IOHHI)IX HCTOYHHUKAX,

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

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

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

Ppa3sBUBATh KPCATUBHOC MBIIIIJICHUC ITPU PCIICHUHA )KU3HCHHBIX HpO6H€M.

2) 6a30BbIe HCCIEI0BATEbLCKHE IEHCTBHSI:

BJIAJIETh HABBIKAMH Y4EOHO-UCCIIETOBATENLCKOW W TIPOCKTHOM JEATEIEHOCTH, HAaBBIKAMU
paspenieHns mpoosieM, CocOOHOCTHI0O H TOTOBHOCTHIO K CAMOCTOSTEILHOMY MOWUCKY METOJIOB
PEIICHHUA MMPAKTUYCCKUX 3aaa4, IPUMEHCHUIO PA3JIMYHBIX METOOOB IMMO3HAHUA,;

HCIIOJIB30BAaTh PA3JIMYHBIC BHU/AbI ACATCIBHOCTH II0 IIOJIYYEHHMIO HOBOI'O 3HAHUA, €ro
UHTEpIpEeTAINK, MPeoOpa30BaHUI0 M NMPUMEHEHUIO B Y4EOHBIX CUTyallMsIX, B TOM 4YHCJE MpU
cOo31aHun y‘Ie6HI)IX N COUAJIBHBIX ITPOCKTOB;

(dhopMupOBaTh HAYYHBIA THIT MBIILICHUS, BIAJACTh HAYIHOU TEPMUHOJIOTHEH, KITFOYEBBIMHI
MOHATUSMH B METOJIAMU;

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

BBISBJISITh TIPUYMHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJlH3UpOBATh 3aJady, BBIIBUTATh
TUMOTe3y €€ peIIeHHs, HAXOJWUTh AapryMEHTBhI Ul JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3aJaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAM3UPOBATh IOJYICHHBIE B XOJC PCIICHHUS 3aJauyd pPe3yJbTaThl, KPUTHUYECKH
OIICHUBATh UX JJOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHECHUE B HOBBIX YCIOBUSX;

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 MPEAMETHBIX 00JIaCTeiH;

BBIJIBUTaTh HOBBIC HJICH, MpElaraTh OPUTHHAIBHBIC TOAXOJbl W PEUICHUS, CTAaBUTh
poOJIEMBbI U 3a]1auH, IOTYCKAIIIUE aIbTCPHATUBHBIC PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OpUEHTHPOBATHCS B Pa3MYHBIX MCTOYHHMKAX HH(MOpManuu (TEKCTe y4eOHOTO MocoOws,
HayYHO-TIOMYJISIPHON JHTEepaType, OMOJIOTHUECKUX CIOBApsSIX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax maHHbBIX, B VHTepHeTe), aHaNMM3WpoBaTh WHGOPMAIMIO Pa3NUYHBIX BUIOB U (opm
MIPEJICTaBJICHUS], KPUTUYECKH OIEHUBAThH €€ TIOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3ampoChl U TMPHUMEHSTHh pa3IUuHbIe METOAbl MpHU TOUCKE U OoTOOope
Ouonorudeckoit HHGoOpMaIul, HeOOXOIUMOM sl BHITIOJIHEHUST y4eOHBIX 33/1a4;

MPUOOpPETaTh OMBIT HKCIOJIb30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIH30BAHUS PA3IUUHBIX IOUCKOBBIX CHCTEM;



CaMOCTOSITEJILHO BBIOMPATh ONTHUMAJIbHYIO (OpPMYy TPEACTABICHUS OHOJIOTUYECKOM
nHpopManuu (cxembl, rpaduKu, TuarpaMMbl, TaOIHILIbI, PUCYHKU U IPYTOE);

WCIIONb30BaTh HAy4YHBIN S3BIK B KauyeCTBE CpPEACTBAa NpH paboTe ¢ OHOJIOTMYECKOMH
uHbopManueil: TPUMEHATh XUMHUECKUE, (PU3MUECKHE M MAaTEMaTHYeCKHE 3HAKH M CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYpY, HCIOJNb30BaTh M TpeoOpa3oBbIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BJIQJIETh HAaBBIKAMHM DPACMO3HABAHMSA M 3alIUThl WHGOpMAWH, HWHOOPMAITMOHHON
0€30MaCHOCTH JTMYHOCTH.

OsJajieHne YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH J1€HCTBUAMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHUKAIIMU BO BCceX cepax >KM3HH, aKTHBHO y4aCTBOBATh B JTHAJIOTE
WIA JUCKYCCHU TI0 CYIIECTBY OOCYXKTaeMOi TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BHICKA3bIBATh
CYXKJIEHHsI OTHOCHUTEIIHO BBITIOJHEHHS TMIpeUlaraéMoil 3a/Ja4yd, YYUTHIBaTh HWHTEPECHl U
COTJIACOBAHHOCTH TO3UIIUH IPYTUX YYACTHUKOB JHUAIOTa WIH AUCKYCCHH);

pacrio3HaBaTh HeBepOaJlbHBIC CpEACTBA OOIIEHHS, TOHUMATh 3HAYEHHE COIMATBHBIX
3HAKOB, PEANOCHUIIOK BOZHUKHOBEHHUSI KOHPIIMKTHBIX CUTYAIMH, YMETh CMT4aTh KOH(IUKTHI H
BECTH TIEPETOBOPEI;

BIIQJIETh PA3JIMYHBIMH CIIOCOOaMH OOIIEHUS W B3aWMOJICHCTBUSI, TIOHUMATh HAMEPEHUS
JPYTUX JFOJIEH, MPOSIBIISATh YBAKUTEIEHOE OTHOIIEHHE K COOECEHUKY H B KOPpEKTHOU (hopme
(bopMyTHpPOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIB30BAHUEM SI3BIKOBBIX
CpEACTB.

2) COBMeCTHAasl 1eATeIbHOCTD:

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

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

NPUHAMATh [EJIA COBMECTHOH JESITEIBHOCTH, OPraHW30BBIBATh W KOOPJMHHPOBATH
JECUCTBUSL MO €€ JOCTM)KEHHUIO: COCTaBJISITh IUIAH JCHUCTBHMA, pacIpelesiiTh POJIH C Y4ETOM
MHEHHI y9aCTHUKOB, 00CYXKIaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

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

IpeJylaraTh HOBBIC NMPOCKTHI, OIEHUBATh MJCH C TMO3WIIMHA HOBU3HBI, OPHUTHHAIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYIIIECTBIISITh MO3UTHBHOE CTPATETUYECKOE TIOBEJCHUE B Pa3lIMYHBIX CHUTYalUAX,
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
NEUCTBUSAX W MOCTYIKax MO0 OTHOLIEHHIO K >KMBOM NpHpOJE, CBOEMY 3J0POBBIO M 3/I0POBBIO
OKpYXKaroIlnX;



CaMOCTOSITEIIbHO OCYIIECTBIISITh MO3HABATENBHYIO JAEATEIBHOCTh, BBISBIATH HPOOIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJa4dl B 0Opa30oBaTEILHON JEATEIHHOCTH U
YKU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEIILHO COCTABJIATH IJIAH PEUICHUS MPOOJIEMBI C YYETOM MMEIOLIUXCS 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 (DOPMUPOBAHUIO M TPOSIBIICHHUIO IIUPOKOM SPYIUIIMU B PA3HBIX 007aCTAX
3HAHMH, TOCTOSHHO MOBBIIATh CBOM 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
Y MBICIIUTENIBHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHMM, UCIIOJIb30BaTh NMPUEMBI pedIeKCuu
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHHS 110 UX CHIKEHHUIO;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAINU3€E Pe3yJIbTaTOB ACITEIbHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI JPYTHUX IIPU aHAJIA3€E PE3yJIbTaTOB ACATECIBHOCTH;

IIPU3HABATH CBOE MPABO U MPaABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH APYrOro 4eJIOBEKa.

INPEIMETHBIE PE3YJIBTATbBI

IIpenmetnbie pe3ynbraThl ocBoeHus nporpammbl COO 1o Ouosnoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue Uit yaeOHoro npeaMera «buosiorus» HaydHble 3HAHUS, YMEHUS U
crnocoObl JeMCTBUH 10 OCBOCHMIO, HHTEpIpeTalMd W HpeoOpa3oBaHUIO 3HAHWM, BUIbI
JEATeNbHOCTH 0 IMOJYYEHUI0 HOBOTO 3HAHMS M NPUMEHEHUIO 3HAHUN B Pa3IMYHBIX y4eOHBIX
CUTyallUsiX, a TaKK€ B pEAIbHBIX JKU3HEHHBIX CHUTYallUsX, CBA3aHHBIX C Ouosorueil. B
IporpamMme npeJMeTHbIE Pe3yJbTaThl IPEICTaBIEHBI 10 roJjaM 00ydeHHUsI.

[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 (JOPMUPOBAHMM 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 COAEp)KaHUE OMOJOrMYECKMX TEPMHUHOB M MOHSTUHN: JKU3Hb, KIETKA,
opraHusM, Merabonu3M (0OMEH BEIeCTB M  IpEBpalleHue DSHEPruu), TIoMeocTa3
(camoperynsmnus), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CaMOBOCIPOM3BEICHUE
(penpoaykuus), HaCIEICTBEHHOCTb, U3MEHUUBOCTh, POCT M Pa3BUTHE;

yMEHHUE Wu3jaraTb OHOJOIMYECKHE TEeOpuHu (KJIETOYHas, XPOMOCOMHas, MYyTallMOHHAas,
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 rpaHullbl UX MPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yYMEHHUE BIaJIeTh METOJaMH HAyYHOTO TNO3HAHUS B OMOJIOTMH: HAOIIOACHUE W ONHCAHUE
KUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUN, OpraHM3alUsi U IPOBEACHHE OHOJIOTHYECKOTO
9KCIEPUMEHTA, BBIJBM)KEHHE TUIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXIY HCCIENyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJyYEHHBIX PpEe3Yy/lbTaTOB, HCIOJIb30BAaHHBIX HAyYHBIX IOHATHUH,
TEOPUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBLIENSTH CYIIECTBEHHbIE MPU3HAKU BHPYCOB, KJIETOK MPOKAPUOT U DYKapHoOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHH3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHA BEIIECTB U
MpPEBpAILEHUs] PHEPTUU B KIETKE, (POTOCHHTE3a, IUIACTUYECKOTO M JHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIMJIOJOTBOPEHUS, Pa3MHOXKEHHUS, UHAUBUAYAJbHOTO Pa3BUTHS
opraHusma (OHTOTEHE3);

yMEHHE NPUMEHSTh MOJIY4Y€HHbIE 3HaHUS 7S 00BSCHEHUS! OMOJIOTMYECKHUX IMPOIIECCOB U
SIBIICHUH, JJI IPUHATHS IPAKTUYECKUX PEIICHUI B TIOBCETHEBHOM KU3HHU C LENbI0 00ecieueHus
0€30MaCHOCTH CBOEr0 3JIOPOBbS M 370POBbSI OKPYXKAIOMIMX JIIOJAEH, COOIIOACHUS HOPM
IPaMOTHOTO TOBEJCHHUSI B OKpYXKAIOIIeH MNPUPOAHON cpele, NOHMMaHHE HeoOXOIUMOCTU
WCIOJIb30BAHUS JTOCTHKEHU COBPEMEHHOM OMOJIOrMM U OMOTEXHOJIOTHH s palMOHAIBHOTO
MIPUPO/IOIIOJIL30BAHNUS;

YMEHHE pellaTh »3JIeMEHTapHble TEeHEeTHYeCKHE 3a/Jaud Ha MOHO- U JUTHOpHAHOE
CKpeIllMBaHUE, CLEIUICHHOE HacleZJOBaHUE, COCTABJIATh CXEMbl MOHOTHOPUIHOTO CKPELIMBAHUS
JUIS TIpe/ICKa3aHus HacleA0BaHUs IPU3HAKOB y OPraHU3MOB;

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

YMEHHE KPUTHYECKH OIICHMBAThb W WHTEPIPETUPOBATH HH(POPMALHIO OHOJOTHYECKOTO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX HUCTOYHUKOB (CpeicTBa
MaccoBOM MH(pOpMAIMK, HAyYHO-TIOMYJSPHbIE MaTepHalibl), STUYECKUE ACIEKThl COBPEMEHHBIX
UCCIeI0OBaHUI B OMOJIOTUH, MEIULIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaThb COOCTBEHHbIC NUCHbMEHHBIE U YCTHbIE COOOIIeHHs, 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€ M POJM OHOJIOTMM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
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
OpPraHu3MOB, BHJI000pa30BaHUe, DSKOJOTHYECKHE (PAKTOpPbI, HSKOCHCTEMA, MPOJYLEHTHI,
KOHCYMEHTBI, peJlyLIeHThI, LIeTIH MUTaHMsl, FKOJOrMyecKas mupaMua, OMoreomeHos, ouochepa;

yMEHHME W3jaraTh Ouojoruueckue teopuu (dBomtounoHHass Tteopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPHUs IBOJIIOILIUH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apoipiiieBoro cxojactsa K. M.
bapa, depenoBanus riaBHBIX HampaBieHUd u myTei sBomionuu A. H. CeBeproBa, yueHus o
6uocdepe B. . BepHasckoro), onpenensTe TpaHUIBI KX TPUMEHHUMOCTH K )KMBBIM CUCTEMAaM;

yYMEHHUE BIaJIeTh METOJaMHM HAy4yHOTO TMO3HAHUS B OMOJIOTHH: HAOJIIOJEHHWE M OINMCaHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHM3alus U TMPOBEJCHHE OHOJIOTMYECKOTro



OKCTIIEPUMEHTA, BBIIBI)KCHUE THUIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXIY HCCIEAYeMbIMU
BEIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJB30BAHHBIX HAYYHBIX ITOHSITHI,
TEOPHi U 3aKOHOB, YMEHHUE JIeIaTh BBIBOJIbl HA OCHOBAHUU TOJIY4YEHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATH CYIIECTBEHHBIE TPU3HAKH CTPOCHUS OMOJOTMYECKHX 0OBEKTOB: BUIOB,
MOTMYJISIUN, TPOAYIEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOTCOIEHO30B M JKOCHCTEM,
O0COOEHHOCTH  TPOIECCOB:  HACIEACTBEHHOW  HM3MEHUMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHUJI000pa30BaHus], MPUCIIOCOOICHHOCTH OPraHU3MOB, ACHCTBHS KOJIOTHYECKHX (aKTOPOB Ha
OpraHu3MBl, IIEPEHOCA BEIIECTB U IMOTOKA SHEPTHU B SKOCHCTEMAaX, aHTPOIIOTEHHBIX H3MEHEHUH
B DKOCHUCTEMax CBOCH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOTCOXMMHYECKMX ILHKIOB B
ouochepe;

yMEHHUE MPHUMEHSTH TOJydeHHBIE 3HAHUS Il OOBSICHEHUS! OMOJOTHYECKHX MPOIIECCOB U
SIBIICHUH, JUTSl IPUHATHS IPAKTHYECKUX PEHICHUH B MIOBCETHEBHON )KU3HHU C IIETBI0 00ECTICUCHNUS
0€30MaCHOCTH CBOETO 3J0POBbS U 3/I0POBBSl OKPYKAIOMIMX JIFOACH, COOIIONEHUS HOPM
TPaMOTHOTO TOBEJICHHUsSI B OKPY)KAIOUIEH TNPUPOJHONW cpene, MOHMMaHHEe HEO0OXOAMMOCTH
WCTIOJIb30BAHUS JOCTIKEHUH COBPEMEHHOM onostorumn JUTSt panroHaIHFHOTO
MIPUPOIOTIONIE30BAHHUS;

YMEHHE pelIaTh dJIEMEHTApHbIE OMOJIOTHYECKHE 3a/Iaud, COCTABJISATH CXEMBI IMEpeHoca
BEIIECTB M HEPTUHU B IKOcHcTeMax (LN MUTaHuUs);

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTH4ecKkue paboThl, cOOMI0aTh MpaBuUiia MpU
paboTe ¢ yueOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHYECKH OIICHWBATh W WHTEPIPETHUPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIep’KaHus, BKIIIOYAIOU[YIO TICEBJOHAy4YHbIe 3HAHMS U3 Pa3IMYHBIX HMCTOYHUKOB (CpelacTBa
MaccoBOW MH(pOpPMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepuaibl), paccMaTpUBaTh TJIOO0ATbHBIC
9KOJIOTHUYECKHE TTPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH TIO0 OTHOIIICHUIO K HUM COOCTBEHHYIO
MO3ULHUIO;

YMEHHE CO3/aBaTh COOCTBEHHBIE MHChbMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias
OMOJIOTMYECKYI0O HMH(QOpPMAIUMI0 U3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHSATUWHBIN anmapat OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 .
HOTIOTI Kak Hayka 0 05 https://m.edsoo.ru/7f41c292
bu6moreka [IOK
2 K 1
WBBIE CHCTEMBI M UX OpraHu3aIus 0 0 https.//m.eds00.ru/7f41c292
bu6moreka [IOK
X i 1
3 WMUYECKUH COCTAaB U CTPOCHUE KIIETKU 8 0 htts.//m.eds00.ru/7f41c292
bu6mmoreka [IOK
4 JKu3HenesTenbHOCTh KIIETKU 6 0.5 0 https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 0 1 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 3 1 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 0 0 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edso0.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1.5 4
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11 KJIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoiasbubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 1
BOMOIVOHHAS GHOTOHS | 0 https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 10 1 05 bubnnorexa [JOK
3emute ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1
3 Oprani3Mbl i OKpykarolas cpena ° 0 https://m.edsoo.ru/7f41cc74
bub. OK
4 CooO1iecTBa 1 3KOJIOTHUECKHUE CUCTEMBI 10 1 0 htI/tIszI:jI/(r)rT\.eeIijzti.ru 7fa1ceT4
OBIIEE KOJIMYECTBO YACOB I10
- 34 2 2.5

I[TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

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

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

METOANYECKHUE MATEPUAJIBI UISA YUYUTEJIA
Pa6ouue nporpammel "Jlunus xusnn" . — M. : [Ipocemenune, 2020.
[Taceunuk B.B., IlIsenos I'.I"., Edumosa T.M. buonorus. I[loypounsie pazpadorku 10-11

kimacc. — M. : [Ipocsemienue, 2020
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