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HOACHUTEJIBHAS 3AIITMCKA

Ilpu pazpaboTke mporpamMmbl IO OHOJOTHH TEOPETUYECKYI0 OCHOBY IS OTpEACICHHUS
MOAXO0I0B K (OPMHUPOBAHUIO coAepkaHusl ydyeOHOro mnpeamera «bHOJOTHS» COCTaBHIIU:
koHuentyaibHble nojoxenuss ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH LENeH, COJepKaHMs,
pe3yabTaToB O0y4YeHHsT W TPEOOBAHWH K YPOBHIO MOJATOTOBKH BBIITYCKHHUKOB, TOJIOXECHHS 00
00X HEeNsIX U MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBl CPEIHEro
obmiero oopaszoBanusi B Poccuiickoit @enepanuu, a TakxKe MOJIOKEHUS O crenuduke OUOIOTHH,
e€ 3HAYCHWW B IMO3HAHWW >KUBOW TPUPOABI M OOECTICUYCHHWH CYIIECTBOBAHUS UYEIOBEYECKOTO
obmiectBa. CornacHO Ha3BaHHBIM IMOJIOKEHUSIM, OIPEAeJICHbl OCHOBHBIC (DYHKLIUU MPOTPaMMBbI
1o OMoJoTUU U €€ CTPYKTYpa.

[Iporpamma mo Gmosioruu naét MpencTaBiIeHue O LEeNsAx, 00 o0IIel cTpaTerun 00yJdeHus,
BOCIIUTaHUsI M Pa3BUTUS OOYyYalOIIMXCS CpeAcTBaMH ydyeOHoro mnpenmera «buomorusy,
orpeneNnseT 00sA3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpY, paclpeieiieHue o
paszenaM M TeMaM, PEKOMEHIYeMYIO IOCJIeI0OBATEIbHOCTh M3y4eHHUs yueOHOro marepuaia ¢
y4ETOM MEXIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBsI3€H, JIOTUKM 00pa30BaTEILHOTO IMpoLecca,
BO3PACTHBIX 0COOEHHOCTEN 00yYaIOLINXCS.

B nporpamme mo Ouonoruu TakkKe YUMTHIBAIOTCA TpeOOBaHMS K TUIAHUPYEMBIM
JUYHOCTHBIM, METANpeJIMETHBIM M MpPEAMETHBIM pe3yibTaraM oOy4deHHs B (OPMHPOBAHUU
OCHOBHBIX BHJIOB yU4€OHO-TI03HABATEILHOMN JNEATEIbHOCTH/YUYEOHBIX NEUCTBUI 00YJaIOMUXCS 110
OCBOCHHMIO COJIEpKaHHUs OMOIOrMYECKOro 00pa3oBaHMs.

B nporpamme no 6uonorun (10—11 kiaccel, 0a30BbIil ypOBEHb) peaan30BaH MPHUHIIUII
MIPEeMCTBEHHOCTH B H3y4eHMHM Ouosioruu, Ornaromaps dYeMy B HeW mpocMmaTpuBaercs
HaNpaBJICHHOCTh Ha Pa3BUTHE 3HAHUM, CBA3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYyYHOTO
MHUPOBO33PCHHUS, IEHHOCTHBIX OpPUEHTAlMil  JIMYHOCTH, HKOJOTHYECKOTO  MBIIIICHHUS,
MpPEe/ICTaBICHUIl O 370pOBOM oO0pa3e >KM3HU U OEpeXHbIM OTHOIIEHHEM K OKpYyKaroen
npupogHoi cpene. [losToMy Hapsgy ¢ u3ydyeHMEM OOIEOMOIOTHYECKUX TEOpUH, a TaKke
3HAaHUH O CTPOCHHUH KXHMBBIX CHCTEM Pa3HOT'O PaHTa M CYIIHOCTH OCHOBHBIX NMPOTEKAIONINX B HUX
MPOLIECCOB B MpOrpaMMe IO OHOJOTHHM YAENEHO BHUMAaHHE HCIOIb30BAHUIO MOTYyYEHHBIX
3HAaHUI B IOBCEIHEBHOM JKU3HU ISl PEIICHUS MPHUKIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUIAKTUKA
HACJIE/ICTBEHHBIX 3a00JIeBaHUN  YeJlOBEKa, MEJUKO-TEHETUYECKOrO0  KOHCYJIbTUPOBAHUSA,
000CHOBaHMS KOJOTMUYECKH I1eJIeCO00pa3HOro MOBEACHUS B OKpY’Karollel MPUpPOJIHON cpene,
aHamM3a BIMSHUS XO3SHCTBEHHOM JESITEIBHOCTH 4YeNIOBEKa Ha COCTOSHHWE NPUPOAHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHUMAaHHs K NMPUKIAJAHON HAMpPaBIEHHOCTH Y4eOHOTO
npeameTa «buoJIorusy MPOJUKTOBAHO HEOOXOAMMOCTHIO 00€CIeUeHUs] YCIOBUN ISl PELICHUS
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTHYECKOro 00pa3oBaHus, KOTOpas Mpearnoiaraet
(dbopMupoBaHHe Yy OOYYAIOIIUXCS CIIOCOOHOCTH aJanTHPOBATHCS K H3MEHEHUSM IUHAMHYHO
Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMs 3aHUMaeT BakHOoe MecTo. OHa
obecrnieunBaeT (opMupoBaHHE Yy OOy4alOIIMXCs MPEACTAaBICHUH O HayyHOM KapTHHE MUpa,
pacmupser U 00001IaeT 3HaHUS O KHUBOH NPUPOIE, €€ OTIMYUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIIOLMU, CO3MaET YCJIOBUSA JUIA: TMO3HAHUS 3aKOHOB >KUBOM MPHUPOBI,
¢dopmMupoBaHUs (YHKIIMOHAIBHOM TPaMOTHOCTH, HAaBBIKOB 30POBOTO M Oe3omacHoro obpasa
KHU3HH, YKOJIOTHUECKOTO MBIIIUICHUS, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIE U YETIOBEKY.

bonpiioe 3HaueHWe OWONOTHS WMEET TAaKKe Ui PEIIeHUS BOCHHUTATENBHBIX |
Pa3BUBAIOIIMX 3aJla4 CPEAHEro 001ero o0pa3oBaHusi, connanu3anuu odydatomuxcs. M3yuenne
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Ouoaorun o0OecnieunBaeT YCIIOBHS JUTSE dbopMupoBaHUs MHTEJJIEKTYaJbHBIX,
KOMMYHHUKAIIHOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETHUECKOW KYJIBTYpBI, CIIOCOOCTBYET
MHTETpaluy OWOJIOTHYECKUX 3HAHUHU C TMPEICTaBICHUSAMH W3 JIPYTUX Y4E€OHBIX NPEeIMETOB, B
YaCTHOCTH, PU3UKU, XMMHUU U reorpaduu. Ha3BaHHbIE MOTI0KEHUS O peJHa3HAYCHUH Y4eOHOTO
npenmera «buonorus» cocraBUiIM OCHOBY JUIS ONpENENeHHs] IOAXOJ0B K o0oTOopy H
CTPYKTYPUPOBAHHUIO €r0 COAEP KaHUS, IPEICTABICHHOTIO B IpOrpaMMe M0 OMOJIOTHH.

Ot60p conepkanusi yueOHOTo npeameta «buosnorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
HO3UIHMI KyJIbTypOoCOOOpPa3HOTO MOJX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYarouifecs: AOJIKHBI
OCBOMTbH 3HAHUS U YMEHHMSA, 3HAUYUMBbIC JJIs1 (POPMUPOBAHUS OOIIEH KyIbTYpHI, ONpEAeIsIomne
aJIeKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXalolled NpUpoaHON cpele, BOCTpeOOBaHHBIE B
MOBCEIHEBHOM XKM3HHU M MPaKTUUYECKOH aesTenbHOCTH. Ocoboe MECTo B 3TOM cUCTeMe 3HAHU
3aHMMAIOT 3JIEMEHTHl COJIEPXKAHMSA, KOTOpble CIYyXaT OCHOBOM s (OPMHpPOBAHUSA
MPEICTAaBICHUI O COBPEMEHHOM €CTEeCTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpPHEHTALUX JIMYHOCTH, CIIOCOOCTBYIOIINX I'yMaHU3AIMH OHOJIOTHYECKOT0 00pa30BaHMs.

CTpyKTypHpOBaHHE COJIEpXaHUs y4eOHOro MaTepuana B MporpamMme M0 OHOIOTUH
OCYIIECTBJIEHO C YYETOM MPHOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTIX
JKUBOM IIpUPOJBI, O €€ YPOBHEBOM OpraHM3aluy M 3BOJIOLUU. B cooTBeTCTBUM C 3TUM B
CTPYKType yueOHOro npeamera «bruosiorus» BBIJEIEHbI CIEAYIOIINE COJAEPKATENbHbIE JINHUU:
«buonorus kak Hayka. MeTo/lbl Hay4HOTO TO3HaHUs», «KieTka kak Ouomoruyeckas CUCTEMay,
«Opranusm Kak Omosnoruyeckas cucteMa», «CucreMa U MHOroo0pasue OpraHu4eckoro MHpay,
«IBOJIIOIUSA JKUBOW TPUPOIBD», « IKOCHUCTEMBI U TPUCYIIIUE UM 3aKOHOMEPHOCTH.

Henp usydyenust ydeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIAJICHUE
00y4aromuMHUCs 3HAHUSAMH O CTPYKTYpHO-(YHKIHMOHAIBHOW OpraHU3allMd >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHUH MCTIOIb30BaTh ATU 3HAHUS /IS TPAMOTHBIX JIEHCTBHI B
OTHOIIICHUU OOBEKTOB JKUBOM MPUPOJIBI U PEIICHUS PA3TMYHBIX KU3HEHHBIX MTPOOIIEM.

JlocTuxeHue Lienu u3ydeHus ydeOHoro mnpenamera «buosorus» Ha 0a30BOM YpOBHE
o0ecreynBaeTcs pelieHrueM CIeIYIONIUX 3a/1ayu:

OCBOCHHME OOYYAIOIIMMHUCS CHUCTEMBbl 3HAHUH O OHOJOTHMYECKUX TEOPHsX, YUYCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3ax, MpaBWIIAX, CIYKAIIMX OCHOBOM [UIsi (OPMHUpPOBaHUS
NPEACTABICHUI O €CTECTBEHHO-HayYHOM KapTHHE MHpa, O METOJaX HAaydyHOIro ITO3HaHWI,
CTPOCHUHU, MHOT000pasMM M OCOOCHHOCTSX MHBBIX CHCTEM pa3HOTO YPOBHS OpraHU3aIUH,
BBIIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUAX B OUOJIOTHH;

(dbopMupoBaHre y 0O0yYaroIIMXCs MMO3HABATEIbHBIX, MHTEIUIEKTYaJIbHBIX UM TBOPYECKHX
CHOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O MYTSX Pa3BUTHs B OMOJIOTUN HAYYHBIX B3IJISAOB,
WJel ¥ OJIXO/I0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOI'O YPOBHS OpPraHU3aLUu;

CTaHOBJICHHE Y oOOydarommuxcs oOmei KylbTyphl, (YHKIMOHAIBHON TI'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSACHATH U OLEHUBATh SBJICHHUS OKPYXAIOIIEro MUpPA >KUBOM NMPUPOABI Ha
OCHOBAHUU 3HAHUH U ONBITA, TOTYYCHHBIX PU U3yUYECHUHN OUOJIOTUH;

(dbopMupoBaHHe y OOYYAIOIIMXCS YMEHHH WLTIOCTPHUPOBATh 3HAYCHUE OMOJOTUYECKUX
3HAHUW B MPAKTUYECKOW JMESITEIbHOCTH YEJIOBEKa, PAa3BUTHUM COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTHIA;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH IIO3HAHMSA YEJIOBEKOM JKHBOW TPHPOJIBL,
HE00XO0IMMOCTH OEpEeKHOTO OTHOLIEHHSI K HEH, COOJIIO/IEHUS] STUYECKUX HOPM IPH MPOBEIECHUN
OMOJOTUYECKUX UCCIIEOBAHUN; OCO3HAHUE [IEHHOCTH OMONOTHYECKUX 3HAHUM ISl MTOBBIIICHUS
YPOBHS 9KOJIOTUYECKON KYIBTYpPHI, A1 (GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS; IPUMEHEHHUE
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NMPpUOOPETEHHBIX 3HAHWW W YMEHHH B TOBCEIHEBHOM KM3HU JUISl OLICHKH TOCJICJICTBUNA CBOCH
JESITEIPHOCTH 110 OTHOILIEHUIO K OKPYXKAIOIIeH cpefie, COOCTBEHHOMY 3/I0pOBbI0, 000CHOBAHHE U
coOroicHIe Mep MPOPMIAKTUKH 3200 ICBaHHA.

B cucreme cpemnnero obmero oopazoanus «buonorus», nzydaemasi Ha 6a30BOM YPOBHE,
SIBIIIETCS O00S3aTeIbHBIM YYeOHBIM MPEIMETOM, BXOJSIIIMM B COCTaB MPEAMETHON 001acTu
«EcTecTBeHHO-HAyYHBIC TIPEIMETHIY.

Jlia u3ydenus 6uonoruu Ha 6a30BOM YpOBHE CpeJHEro o0Iero o0pa3oBaHUs OTBOAUTCS
68 gacoB: B 10 kiacce — 68 4yacoB (2 yac B Hezieno), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).
JloGaBneHo o 1vacy U3 yactu GopMUPYEMOU ydacTHUKaMU 00pa30BaTEIbHBIX OTHOIICHHA.

COJAEP)KXAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorust xak Hayka. CBsi3b OHMOJIOTUM C OOIIECTBEHHBIMH, TEXHHUYECKUMHU U APYTUMU
€CTEeCTBCHHBIMU HayKaMu, ¢uimocodueit, 3TUKOW, ICTETUKOW W mpaBoM. Ponb Ouosornu B
(hopMHUpOBaHUN COBPEMEHHOI Hay4HOI KapTUHBI Mupa. CuctemMa OMOJIOTHYECKUX HayK.

MeTobI TIO3HAHUS KUBOW TIPHUPOIBI (HAOII0IeHNE, SKCIIEPUMEHT, OIMCaHUE, U3MEPCHHE,
KiaccuuKanus, MoJIeJIMpoBaHUE, CTaTUCTUYECKas 00paboTKa TaHHBIX).

JdemoHcTpaumuu:

[Toptpetsr: U. Hapsun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabnuue! u cxembl: «MeTo bl TO3HAHUS KUBON IPUPOJIBD.

JlabopaTopHble M NpakTHYeCKHe PadOThI:

[IpakTnueckass pabora No 1. «lcmonb3oBaHue pazIUYHBIX METOJOB MPH H3YYEHUU
OMOJOTUYECKIX OOBEKTOBY.

Tema 2. 7KuBble cucTeMBbI U HX OPraHU3ALMA.

KuBble cuctembl (OMOCHMCTEMBI) KakK TpeaMeT u3ydeHust Owmosoruu. OTIMYue >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiicTBa OumocucTeM © HX pa3HOOOpa3ue. YPOBHU OpraHU3alid OUOCHUCTEM:
MOJIEKYJAPHBIA,  KJIETOYHBIM,  TKAHEBbIA, OpPraHU3MEHHBIM,  MNOMYJSLMOHHO-BUIOBOM,
9KOCUCTEMHBIH (OMOTe01eHOTHYECKHI), OMOC(HEPHBIH.

JdemoHcTpaumuu:

Tabnuel u cxembl: «OCHOBHBIE TPU3HAKU KHU3HUY», «YPOBHU OpraHHU3AIUH KUBOU
MIPUPOIBIN.

O6opynoBanue: monens Mosiekyisl JJHK.

Tema 3. XuMH4YeCKHUil COCTAB U CTPOEHHE KJIETKH.

XUMUYECKUI COCTaB KJIETKHU. XUMUYECKUE 3JIEMEHTBHI: MaKpO3JIEMEHTBHI,
MHUKpO3JieMeHThl. Bo/la u MUHepasbHbIe BEIIECTBA.

@OyHKIMU BOABl M MHUHEPAIbHBIX BEHIECTB B KieTke. [loanepiaHue OCMOTHYECKOTO
OaJaHca.

benku. CoctaB u cTpoeHne 6elKoB. AMUHOKUCIOTH — MOHOMEPHI OennkoB. HezamMeHnumbie
U 3aMCHHMBIC aMHUHOKHCIOTHL. AMHMHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYPBhI OEIKOBOU
MOJICKYJIBI (TIEpBUYHAS, BTOPHYHAs, TPETUYHAs M YETBEPTUYHAS CTPYKTypa). XUMHYECKUE
cBoiicTBa OenkoB. buonorunueckue GpyHKIMN OETKOB.



®depmeHThl — Ouosornyeckue karaiauzaropbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTP,
cyoctpatHas  crnemuduuHocts. Kodepmentsl. Butamuubl.  Otnnuuss  (EepMEHTOB  OT
HEOpPraHMYECKHUX KaTaIn3aTopOB.

VYraeBoasl: MOHOCaxapH bl (TJII0K03a, pubo3a 1 1e30Kcupud03a), Aucaxapuibl (caxaposa,
JaKTO3a) W ToJHcaxapuabl (Kpaxmall, TJIHKOreH, Lesulono3a). buonorndeckue QyHKINM
YTJIEBOJOB.

Jlunuaer:  TpurmMnepuabl, GochonHunuabl, cTepouasl. [ uapoduabHO-THAPOGOOHBIC
cBoiicTBa. buonornueckue QyHkiuu IunuaoB. CpaBHEHUE YIIIEBOJIOB, OEIKOB M JIMIHIOB Kak
HMCTOYHUKOB YHEPTHH.

Hyxneunoseie kucnorsl: JIHK u PHK. Hykieotuasl — MOHOMEpPBI HYKJIIEMHOBBIX KUCIIOT.
Crpoenne n ¢ynkuun JIHK. Crpoenne m ¢ynxnum PHK. Bugst PHK. AT®: crpoenue u
byHKIIAN.

Huronorus — Hayka o kierke. KierouHas teopus — NpuUMEp B3aUMOJAEHUCTBUSA UACH U
(haKkTOB B HAyYHOM MMO3HAHUHU. MeTO bl U3YyUEHUSI KIETKH.

Knetka kak nenoctHas xuBas cuctema. OOIIne NpU3HaKy KJIETOK: 3aMKHYTasl Hapy»KHas
MeMmOpana, mosexynsl JIHK kak reHeTHueckuii anmapar, cucTeMa CUHTe3a OeJka.

Tunsl KIETOK: JyKapuoTHYecKas M IpokapuoTuueckas. (OCOOEHHOCTH CTpPOEHUs
npokapuoTHyeckon kietku. Kierounas crenka Oakrepuil. CTpoeHHe 3yKapuOTHYECKON KIIETKH.
OCHOBHbBIE OTJIMYHS PACTUTEIILHON, )KUBOTHOM U TPUOHON KIIETKH.

IloBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYyHKIMH.
[Tnasmatuueckas memOpana, e€ cBoiictBa M ¢yHkIMU. lluTromnazma u €€ OpPraHOMIBL
OpnnomeM6Opannbie opranouas! kinetku: JIIC, annapat ['onbaxu, nu3ocomsl. [lonyaBToHOMHBIE
OpraHoufpl KJIETKU: MHUTOXOHApHUH, IIacTHibl. IIpoucxoxineHne MUTOXOHIPHUN U IIACTHI.
Bugsl nmnactun. HememOpaHHble opraHOU/IbI KIETKU: pUOOCOMBI, KII€TOYHBIN LIEHTp, IEHTPHOIH,
PECHUYKH, KI'yTUKU. DyHKIIUN OpraHou0B KJIETKU. BrirtoueHusl.

SAnpo — peryasTopHslii HeHTp KieTku. CTpoeHue aapa: aaepHas 000s04ka, KapuoIia3ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMECTB B KIIETKE.

JdemoHcTpanuu:

[loptpetsr: A. JleBenryk, P. I'yk, T. lIsann, M. lneiinen, P. Bupxos, /Ix. YorcoH, @.
Kpuxk, M. Yunkunc, P. ®pauknun, K. M. bap.

Huarpammel:  «PacnpeneneHne XUMHUYECKHX JJIEMEHTOB B  HEKHUBOM  IPUPOIE,
«PacrpenesieHne XUMUYECKUX JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuubr u cxemsl: «llepuoanyeckass Tabnuua XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOb», «bruocuntes Oenka», «CTpoeHne Mosiekyinsl Oenkay, «CtpoeHue GpepmMeHTay,
«Hyxkneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®», «CTpoeHHne 3yKapuoTHIECKOM
KIeTkn», «CTpoeHne XUBOTHOM KIETKHW», «CTpoeHue pacTUTENbHOM KiIeTKn», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKN», «CTpOCHHE sApa KIETKUY, «YTIAEBOABDY, «JIunuasn.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyJAOBaHUE Jisi TPOBEICHUS HAOIIOACHUMH,
U3MEpEeHUH, HIKCIEPUMEHTOB, MHUKPOIIpPENapaTbl pacTUTEIbHbBIX, KUBOTHBIX M OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKTHYeCKHe padOThI:

JlaGopatopHas pabota Ne 1. «M3ydeHue KaTalUTHYECKOH aKTUBHOCTH (EPMEHTOB (Ha
MIpUMEpPEe aMuUIa3bl WK KaTajaasbl)».

JlaGopaTopHass padota Ne 2. «M3yueHue CTpOEHHUS KIETOK pPACTCHHH, >KUBOTHBIX M
OaKkTepHil Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMUCAHUE).



Tema 4. /KuzHeaesiTeJIbHOCTh KJIETKH.

OOmeH BemiecTB, WIHM MeTa0ONM3M. ACCUMWISIHS (IJIACTHYECKH OOMEH) U
TUCCUMIIALINS (PHEPreTHUeCKUil 0OMEH) — JIBE CTOPOHBI €IMHOTO Tpoliecca MeTabonu3ma. Poib
3aKOHOB COXPAaHEHMsI BEIIECTB U SHEPTUU B IOHUMAHUU MeTa0oIn3Ma.

Tunbl oOMeHa BemiecTB: aBTOTPOQHBINH U rereporpodHbiid. Poiab ¢epMeHTOB B 0OMeHe
BEILECTB U NPEBPAILIEHUU SHEPTHH B KIIETKE.

@®ortocunre3. CperoBas u TeMHOBas (as3el (oTocuHTe3a. Peakiuu (doTocuHTesa.
DddextuBHoCcTh poTOCHHTE3a. 3HAUeHUE (HOTOCUHTE3A AJIs KU3HU Ha 3emie. BriusHue ycnoBuit
cpelibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIILIEHUS €TI0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX paCTEHUH.

XeMocHuHTe3. XEeMOCHHTE3UpYIlIue OakTepuu. 3HAUYeHHE XEMOCHHTE3a Ui KU3HU Ha
3emie.

DHepreTuyeckuidi OOMEH B  KJeTKe. PaciieruieHwe  BEIecTB,  BBIICICHHE |
aKKyMYJIMPOBaHHUE SHEPTUH B KJIETKE. DTalbl JHEPreTHueckoro oomena. I nukonus. bpoxenue u
ero Buabl. KucimoponHoe okuciaeHwe, WIM KJIETOYHOE JibixaHue. OKHCIUTENbHOE
dhochopmmpoBanue. DPGHEKTHBHOCTh SIHEPTETUHIECKOTO OOMEHA.

Peakuuu wmarpuuyHoro cuHre3a. leHernueckas wunpopmammsa u JIHK. Peammzanus
reHeTHYecKol MHpopManuu B KieTke. ['eHeTnueckuil Kog U ero cBoicTBa. TpaHckpunuus —
MatpuuHblii cuHTe3 PHK. Tpancnsuus — GuocunTes Oenka. Dtanbl TpaHcasiuu. KogupoBanue
aMHHOKUCIIOT. Ponb pubocoMm B OuocunTese Oenka.

Heknerounsie ¢opmbl ku3HH — BHpPYCHL. Mcropuss otkpeitus BupycoB (. W.
WBanoBckuit). OcOOEHHOCTH CTPOEHUS U KU3HEHHOTO IMKIIa BupycoB. bakreprodaru. bonesnn
pacTeHuil, )KUBOTHBIX U YeJIOBEKa, BBI3BIBAEMBIC BUpycamMH. Bupyc nMMmyHoneduinTa yenoBeka

(BUY) — Boszoymautens CIIM/la. OOpaTHast TpaHCKpHUIIUSA, peBEepTa3a W HWHTErpasa.
[IpodunakTuka pacpocTpaHEHUS BUPYCHBIX 3a00ICBaHUIA.
JdemMoHcTpanum:

[Toptpetsi: H. K. Konbiios, 1. . UBanoBckuii, K. A. Tumupszes.

Tabmuuer u  cxembl: «Tunmbl  muTaHus», «Metabonmusm»,  «MUTOXOHIPHSY,
«QHepretnueckuii oomen», «Xmopormiact», «Potocurre3», «Ctpoenne IHK», «Ctpoenune u
¢dbyHKMOHUpOBaHMEe TeHa», «CuHre3 Oenka», «leHeTmueckuii koa», «Bupycsm,
«bakrepuoparn», «Ctpoenme u >ku3HeHHbId 1wmka Bupyca CIIMJla, OGakrepuodaray,
«Pennmukanus JTHK».

Ob6opynoBanue: moaenu-amminkanuu «Yasoenue JJHK u tpanckpunums», «buocunres
oenka», «CTpoeHue KIeTku», Mmojienb cTpyktyps! JJHK.

Tema 5. PazMHoOKeHHe U MHANBUIYAJIbHOE Pa3BUTHE OPraHNU3MOB.

KneTounblii UK, WIM KU3HEHHBIA IMKI KieTku. Murtepdaza m muto3. Ilpoueccsl,
nporekawmue B uHTepdaze. Pemnukauusa — peakuuss marpuunoro cunresa JIHK. Crpoenue
XpoMOcOM. XpOMOCOMHBIH HAO0Op — KapHOTHUIl. JMIJTOMAHBIA M TaIUIOMAHBIA XPOMOCOMHBIC
Habopbl. Xpomatuabl. LluTonornyeckue OCHOBBI PAa3MHOMKEHHSI U WHAMBUIYAJILHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragmm Mmuto3a. IIpomecchl, mpoucxonsdiue Ha pas3HbIX
cTagusaxX MUTO3a. brosorudeckuii CMBICI MATO3A.

[IporpamMmmupyemasi rubenpb KIETKH — alonTo3.

@opMbl  pa3MHOXXEHHMsSI OpraHu3MoB: Oecrmonoe | MoyioBoe. Buapl  Oecrnosioro
Pa3sMHOXCHHUS: JENICHHE HAJBOE, MOYKOBAHME OIHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHME,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHUE OPraHU3MOB, €r0 3HAUEHHE IS
CEJIEKIINH.



[TonoBoe pa3MHOXKEHUE, €r0 OTINYHUS OT OECIOI0ro.

Meiio3. Cragun wmeio3sa. [lpoueccsl, mpoucxoasue Ha ctaausx meiioza. IloBexpenue
XpoMocoM B Mero3e. KpoccuHrosep. bruosmornueckuil CMbICII M 3HAYEHHUE MEH03a.

I'ametorenes — mporiiecc 00pa3oBaHMsl MOJOBBIX KIETOK Yy KUBOTHBIX. [10oOBBIE Kemne3bl:
CEMEHHUKU M Au4HMKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTo30ui,
SAULEKIIeTKa) — chepMaToreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOSHHsS SHIEKICTOK H
crepmarto3ouaoB. Omionorsopenue. Ilaprenorenes.

NupuBunyanpHoe pa3BuTue (OHTOreHE3). OMOpHOHATbHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPUOHAJIBLHOIO PA3BUTHS Y MMO3BOHOYHBIX >KMBOTHBIX: JIpOOJIEHHE, TacTpyssius,
opra"oretnes. [locramOpuoHanbHoe pa3BuTue. THUIBI MOCTIMOPHOHATIBLHOTO Pa3BUTHS: MPIMOE,
HemnpsiMoe (JIMYMHOYHOE). BnusiHMe cpeabl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE
BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pa3zButue pacteHnii. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHU, CTaJuH
pa3BUTHS.

JdemoHcTpauuu:

Tabauubl u cxembl: «@OpMbI Pa3MHOKEHUSI OPraHU3MOBY, «/IBOWHOE OIJIOOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereratmBHOE pa3MHOKEHHE pacTeHUu», «lleeHne KIEeTKH
OakTtepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpoMocoMbl», «KIeTOUHBIH MUK,
«Pemmmukanusa JJHK», «Muroz», «Meio3», «lIpsmoe n Henpsmoe pa3ButHe», «l'ameToreHes y
MJIEKOIIUTAIOIINX U YeJIOBEKa», «OCHOBHBIE CTAIMH OHTOT€HE3a.

OO6opynoBaHue: MHUKPOCKOIN, MHUKporpenaparsl «CrnepMaTo30uabl MIIEKOMHUTAIOLIETO»,
«litnexnerka Miekonurawomero», «KapruokuHes B KiIeTKax KoOpellka JyKa», MarHuTHas
Moenb-anuInkamnus «/lenenue knerku», moaens JIHK, Moaens MmetadasHON XpOMOCOMBI.

JlabopaTopHble M NpakTHYeCKHe PadOThI:

JlaboparopHas padota Ne 3. «HabmroneHre MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TFOTOBBIX MUKPOIIPENapaTax.

JlaGopatopHass pabotra Ne 4. «l3yuyeHue cTpoeHHs IOJIOBBIX KIETOK Ha TOTOBBIX
MHUKpOTpenaparax».

Tema 6. HaciieacTBEHHOCTH U H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mctopus pa3BuTus reHeTHUKH. Ponp nuromoruu u
SMOPHOJIOTHH B CTAHOBJICHUH T€HETUKHU. BKiiag poccuickux U 3apy0eXHbIX YUEHBIX B pa3BUTHE
TeHeTUKU. MeToabl TEeHEeTHUKH (THOPUAONIOTMYECKHH, LHUTONeHETUYECKUH, MOJEKYIISIPHO-
reHeTnyeckuii). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTnueckasi CUMBOJIMKA, HCIIOJIb3yeMas B
CXEMaxX CKpeIIMBaHM.

3aKOHOMEPHOCTH  HACJENOBaHUS  IPU3HAKOB, ycTaHOBIEHHble [.  MeHngenem.
MonorubpuaHoe cKkpemuBaHue. 3aKoH eIMHO-00pa3us THOPHUI0B MepBOTo MmokoieHus. [Ipasuio
JOMUHUPOBAaHMUA. 3aKOH pacleIuieHus npu3HakoB. ['mmore3a uyuctoThl ramer. [lomHoe u
HEIOJIHOE TOMUHUPOBAHMUE.

JurubpunHoe ckpemuBaHHe. 3aKOH HE3aBUCHMOIO  HACJIEIOBaHUS  MPU3HAKOB.
[{uToreHeTnueckue OCHOBBI JAMTMOPHIHOIO CKpEIMBaHMs. AHAIU3UpPYIOIIee CKpelluBaHHE.
Hcnonp30BaHue aHATM3UPYIOUIETO CKPEIIMBAHUS [T OTIPE/ICTICHUSI TEHOTUIIA OCOOH.

CueruieHHOe HaclefoBaHue Tnpu3HakoB. PabGora T. Moprana mno cremieHHOMY
HacJel0BaHUIO TeHOB. Hapylenue cuenieHus reHoB B pe3yibTaTe KpOCCUHIOBEPA.

XpoMOCOMHasl TeOpHsl HAacJIE€CTBEHHOCTH. [ eHeTuueckue KapThl.



I'enetuka nosa. XpoMOCOMHOE OIpeAeneHne Moyia. AyTOCOMBI U MOJOBBIE XPOMOCOMBI.
l'omorameTHble M rereporameTHble OpraHu3Mbl. HaclienmoBaHue NpPU3HAKOB, CLEIJIEHHBIX C
IOJIOM.

N3menunBoCTh. BUbl ”3MEHUNMBOCTHU: HEHACIEICTBEHHAs U HacleACcTBeHHas. Poib cpenbl
B HEHACJIEJICTBEHHOW W3MEHUYMBOCTH. XAapaKTePUCTHKA MOIU(MDUKAIMOHHOW HW3MEHYMBOCTH.
BaprannonHsiil psag u BapuanmonHas kpusas. Hopma peaknuum npusHaka. KommyecTBeHHbIE U
KaueCTBEHHbIC MTPU3HAKU U UX HOpMa peakiuu. CBoHCTBa MOIU(BUKAIIMOHHONW U3MEHYMBOCTH.

HacnencTBenHast, win reHOTUNIMYECKast, N3MEHUYMBOCTh. KoMOMHATHBHAS M3MEHYUBOCTD.
Meiio3 u TOJOBOM TpOllECC — OCHOBA KOMOWHATMBHOM W3MEHYMBOCTH. MyTalMoOHHas
M3MEeHYMBOCTh. Kiaccudukanuss Mmyranuid: TeHHbIE, XPOMOCOMHBIE, TeHOMHble. YacToTa u
MPUYUHBI MyTaluii. MyTtareHusie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIJOB B HACJIEICTBEHHOM
n3meHunBocty H. . BaBunosa.

Buesgepnas HacieICTBEHHOCTb U U3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuotum denoBeka. OCHOBHBIE METOJIbI TEHETHKH YeEJIOBEKA:
reHeaJIOTUYeCKui, OJIM3HEIOBbIM, IUTOrCHETUYECKUH, OMOXUMHYECKHM, MOJEKYISIpHO-
reHetnyeckuil. COBpeMEHHOE OIpe/ielieHUe TEeHOTHUIA: TOJHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTHIHpPOBaHUE, B TOM uwmciie ¢ nomombio [1I[P-ananuza. HacnencrBennsie 3aboneBaHus
YyelloBeKa: TeHHble Oonie3HH, OOJIE3HM C HACIEIACTBEHHOM MpPenpacrloioKEHHOCTHIO,
XpoMocoMHbIe Oone3nu. ComaThueckwe H TeHepaTHBHbIE MyTanuu. CTBOJIOBBIE KIIETKU.
[Ipunuummne! 370poBOro 06pasza KU3HU, TUATHOCTUKU, MPO(YUIAKTUKUA U JICUEHUS T€HETHYECKHUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYIbTUPOBaHHE. 3HAYCHHE MEAWIIMHCKOW TEeHETUKU B
MPEAOTBPAIICHUN U JICUCHUH T€HETUYECKUX 3a00JICBaHUI YeJIOBEKa.

JdemoncTpauuu:

Ioptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBunos.

Tabnuuer u cxembl: «MOHOrHOPUAHOE CKPEIIMBAHUE U €r0 LIUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHIeIUICHHs] M €ro IMTOr€HEeTUYeCKass OCHOBa», «3aKOH YHCTOTHI TaMeT»,
«/lurubpunnoe ckpemmBanue», «lluTonmornyeckre OCHOBBI JTUTHOPHUIHOTO CKPEIIMBAHUS,
«Meiio3», «B3auMoaeicTBUE ajuleNIbHBIX T'€HOBY, «['eHeTnyeckrne KapThl paCTEeHUM, KUBOTHBIX
U 4yenoBekay, «['eHeTuka monay, «3aKOHOMEPHOCTH HACIEAOBAHUS, CIICTUICHHOTO C IOJIOMY,
«KapuoTtunbsl dYenoBeka U JKUBOTHBIX», «Buabsl wu3MeHUHBOCTHY, «MoaubukannoHHas
W3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropa», «['eHeTHKa Tpynn KpoBu», «MyTaloHHas
U3MEHYUBOCTHY.

Ob6opynoBanue: Mojenu-anminkanuu «MoHoruOpuaHoe ckpeuiuBanue», «HemomHoe
JOMHHHUpOBaHME», «lurunOpumHoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
MuKponpenapat «/{po3oduna» (Hopma, Myranuu GopMmbl KpblJIbEB U OKpPacKu Tena), repdapuit
«I"opox MoceBHON».

JlabopaTopHbie U IpaKTHYeCKHe padoThI:

JlabopaTtopHnast pabota Ne 5. «/3ydenue pe3yabTaToOB MOHOTHOPHIHOTO U JUTHOPUIHOTO
CKpEIIMBAHUS Y IPO30(HUIIBI HA TOTOBBIX MUKpOIIpEnapaTaxy.

Jlaboparopuas pabota Ne 6. «3yueHne Moau(PUKAITMOHHON U3MEHYUBOCTH, ITOCTPOCHHE
BapHaIlMOHHOIO psA/ia U BapUALIMOHHOW KPUBOM.

JlabopatopHass pabora Ne 7. «AnHamuz wyTtammii y Jpo3oduiabl Ha TOTOBBIX
MHUKpOIIpenapaTax.

[Ipaktruueckas padota Ne 2. «CocTaBJICHHE U aHAJIN3 POIOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenexuusi opranu3smMoB. OCHOBbI OHOTEXHOJIOTHH.



Cenekuus Kak HayKa U Ipolecc. 3apoKJIeHUE CeJIeKIMU U gomecTtukanus. Yuenue H. U.
BaBunoBa 0 IEHTpax MNPOMCXOXKICHUS W MHOr000paswsi KYJIbTYpHBIX pacTeHuil. LleHTpbI
MPOUCXOXKIACHUS JOMAIIHUX KUBOTHBIX. COpT, TOpOAa, IITAMM.

CoBpeMeHHbIE METOBI CEJIeKIUH. MaccoBbIi U MHAMBUAYAIBHBII OTOOPHI B CENEKIMH
pacTeHui 1 kUBOTHBIX. OlIeHKa dKcTephepa. bIU3KOpOoaCTBEHHOE CKpEIIMBAHHE — MHOPHUIMHT.
Uwncras nuHus. CkpenyBaHWEe YWCTBIX JIMHWUK. [erepo3mc, WM THOpHIHAs CHIIA.
HepoactBenHoe ckpemmBanue — ayropuaunr. OtmanénHHas rubpuauzanvs U e€ YCHEeXH.
HckyccTBEHHBI MyTareHe3 W IOJYyYEHUE MOJHUIUIOWIOB. J(OCTHIKEHUS CENEKIMH PACTCHUM,
YKUBOTHBIX U MUKPOOPTAaHHU3MOB.

buorexHosoruss kak oTpaciab NPOU3BOACTBA. ['€HHAs HHXKEHepus. ITallbl CO3JaHUS
pexomOunantHoit JIHK u Tpancrennsix opranumsmoB. Kierounas wunxenepus. Knetounsie
KyJIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHHid. KiloHupoBaHue BBICOKONPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHW3MOB. OKOJOTHYECKHE M OdTHYeckue mnpodremsl. MO -
T€HETUYECKU MOAUPUITUPOBAHHBIE OPTaHU3MBI.

JleMoHCTpamuu:

Ioptpetsr: H. 1. Basunos, U. B. Muuypum, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabmumpl u cxemsl: kapTa «lIeHTpbl TPOUCXOXKIECHHS W MHOT000pa3us KyJIbTYpPHBIX
pacrenuit», «Ilopoabl JoManIHUX KMBOTHBIX», «CopTa KyJbTYpHBIX pacTeHUu», «OTnanéHHas
rubpuam3amusy, «Pabotel akamemmka M. @. HWBanoBay, «llomumnougus», «OOBEKTHI
ounorexHonorun», «Kierounele KynbTypbl U KIOHHpOBaHHe», «KOHCTpyHpoBaHHE U NEPEHOC
TE€HOB, XPOMOCOM).

OO6opynoBaHue: MYJSKH TUIOZOB M KOPHEIUIOAOB IUKHX (OPM M KYyIbTYPHBIX COPTOB
pacrenui, repoapuit «CellbCKOX03SICTBEHHBIC PACTCHHSI.

JlabopaTopHble M NpakTHYeCKHe PadOThI:

Okckypcusi «OCHOBHBIE METONIBI U JOCTHMIKEHHUSI CEJCKIMU PACTEHMM W KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, MJIEMEHHYI0 (epMy, COPTOMCHBITATENbHBIN Yy4acTOK, B TEIUIMYHOE
X035IUCTBO, Ta00OPATOPHUIO arPOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBosronoHHasA OHOIOTHS.

[Ipennocsiiku BO3HMKHOBEHHMSI IBOJIIOLMOHHOM TEOpUHU. DBOJIOLMOHHAS TEOpUS U €€
MecTo B Ouosioruu. BnusHue 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHE OMOJIOTUH U JPYTUX HAYK.

CupnerenscrBa 3Bomonuu. [lageoHToslorHYecKne: TMOCIEN0BATENBHOCTD IOSBICHUS
BUJIOB B NMAJICOHTOJIOTUYECKON JICTOMUCH, TIepexoaHbie (opMbl. buoreorpapuieckne: cXoacTBO
U paznuuue GayH u GJop MaTEpUKOB U OCTPOBOB.

OMOpPHOIOTHYECKUE: CXOJACTBA M pa3ivyusi 3MOPUOHOB Pa3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-AaHATOMUYECKHE: TOMOJIOTMYHBIE, AaHAJOTUYHbIE, PYJUMEHTApHbIE OpPTraHbI,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJCTBO MEXaHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX ITyTEH Y BCEX OPraHU3MOB.

OpomoononHass Teopus Y. [lapBuHa. IIpeanocbulku BO3HUKHOBEHMS JapBUHHU3MA.
JIBIDKyIIMEe CHUJIBl  HBOJIONMM BHIOB 10 JlapBuHy (M30BITOYHOE pPa3MHOXKEHUE TIpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeeNEHHass HW3MEHUMBOCTh, OOphOa 3a CyIIecTBOBaHHE,
€CTEeCTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bosonu (CTO) u €€ 0OCHOBHBIE MOTOKEHUS.

Muxkpossomronus. [lonmynsanus kak eIMHALA BUJ1a U YBOJIIOLUN.



JBrxymue cuibl (pakTopsl) 3BOJIONMM BHAOB B IpUpojae. MyTallMOHHBIA mpolecc H
KOMOMHATHBHasE W3MEHYMBOCTh. [lomynsnuoHHBIe BOJMHBI M JApeild reHoB. M3omsauus u
MUTpaIys.

EcrecTBenHbIii 0TOOp — HampaBistomuii (akrop sBomoru. POpMBI  €CTECTBEHHOTO
otOopa.

[prcnoco0IeHHOCTh OPraHM3MOB KaK Pe3yNIbTaT dBOJIONHH. [IpuMeps! mpucnocoOneHnit
y OpraHu3MoB. ApoMop(h 036l U UINO-aJalTalHH.

Bun u Bumoo6OpazoBanme. Kpurtepuum Buga. OcHOBHBIE (QOpPMBI BHI000pa30BaHUS:
reorpa)u4eckoe, SKOJIOTHIECKOe.

MaxkposBomronus. PopMbel IBOMOLUH: (UIETHYECKas, TUBEPIeHTHAs, KOHBEPreHTHas,
napajienbHas. HeoOpaTuMocTh 9BOTIONNH.

[IpoucxoxxaeHne  OT  HeCHENMAJIM3MPOBAHHBIX  npeakoB.  [Iporpeccupyromas
crnenuanusanysa. AfanTuBHas paauanys.
JdemMoHcTpanum:

[Toptpetsr: K. JIunneint, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Miomnep, A. H. CeBeprios.

Tabmuuel u cxembl: «Pa3BuTHe OpraHuueckoro Mupa Ha 3emie», «3apoJblilin
MO3BOHOYHBIX  KUBOTHBIX», «ApxeonTepukc», «DPopMbl OOpsOBI 3a CYyIIECTBOBaHHEY,
«EctectBennbiit  0TOOp», «MHOroobpazue CcOpToB pacTeHuil», «MHoOroodpasue mnopos
JKUBOTHBIX), «Ilomyssiium», «MyTannoHHas U3MEHYUBOCTBY, «ApoMop(o3bI»,
«Uanoananramumny, «O0mas nereHepamus», «JIBmwkymue cuibl sBomonun», «Kapra-cxema
Mapmpyta mytemectBus Y. Jlapsuna», «bopnba 3a cymectBoBanue», «lIprncnocobieHHOCTD
opranusmMoBy, «I'eorpaduueckoe BumpooOpazoBaHue», « IKOJIOTUIECKOE BUO00PAa30BaAHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C pa3IMYHBIMU THUIIAMH OKPACKU, HAOOP TIIO/I0B U
ceMsH, Kosutekius «[IpumMepsl 3alUTHBIX TPUCTIOCOOJICHUN Y )KUBOTHBIX», MOJIeTh «OCHOBHBIE
HaIpaBJICHUs YBOJIIOLUNY, 00BEMHAs MoJieb «CTpOEHUE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, KoUIeKIUS «DOPMBI COXPAaHHOCTH HCKOMAEMBIX
JKUBOTHBIX W PACTCHHI», MoJeb anmmkaiusa «llepekpéct xpoMocom», BIaKHBIE MpenapaTsl
«Pa3Butne Hacexkomoro», «Pa3BuTHe nArymku», MHUKporpenapaT <«/po3zoduna» (HOpMa,
MyTaiuu GOpMbl KPBUIHEB U OKPACKH TeJa).

JlaGopaTopHble U NpaKTHYeCKHEe PadOThI:

JlaboparopHas pabota Ne 1. «CpaBHeHHE BUAOB IO MOPPOIOTUIECKOMY KPUTEPHUIO».

Jlaboparopuass pabora Ne 2. «OnucaHue TPUCIIOCOOJIGHHOCTH OpraHm3Ma ©u eé
OTHOCHUTEJIBHOTO XapaKTePay.

Tema 2. Bo3HUKHOBeHHE H pa3BUTHE JKM3HU HA 3emiie.

JloHay4yHbIe TIPEICTABICHHS O 3apOXKJACHUM XU3HHU. HaydHble TUoTe3bl BO3SHUKHOBEHHS
KU3HU Ha 3emuie: aOMoreHe3 M MaHCIepMHs. XUMHUYecKas 3BOJIONUS. AOMOTEHHBIH CUHTE3
OpPraHMYEeCKMX  BEIIECTB M3  HEOPraHUYECKUX. OKCHEPUMEHTAIbHOE  IOATBEPKICHUE
XUMUYECKOW 3Bosronnu. HavanbHbeie sTanbl Ononoruveckoi spomtonuu. ['unoresa PHK-mupa.
dopmMHupoBaHUE MEMOPAHHBIX CTPYKTYpP U BOSHUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKU U UX
sBoMtoNUsA. DOPMHUPOBAHUE OCHOBHBIX TPYIIT KUBBIX OPTaHHU3MOB.

Pazputne xu3Hm Ha 3emsie mo Hpam U nepuomam. Karapxei. Apxeiickas u
npotepo3oiickas dpbl. [lameosoiickas 3pa u e€ mepuoabl: KeMOPUNCKUN, OPIOBUKCKHIA,
CUJIypUMCKHI, TEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHM.

Me3so30iickast 3pa U €€ MepHuoibl: TPUACOBBIN, FOPCKUM, METOBOM.

Kaitno3oiickast spa u e€ nepuopl: MajecoreHOBbIN, HEOT€HOBBIIN, AHTPOIIOT€HOBBIH.
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XapaKTepucTUKa KIMMara U TeOJIOTMYECKUX mpoueccoB. OCHOBHBIE 3Tambl 3BOJIOLUN
PaCTUTENIBHOTO M JXKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHuil M >KUBOTHBIX. [losiBieHue,
pacuBeT ¥ BHIMUPAHUE TPYIIT KUBBIX OPIraHU3MOB.

Cucrema OpraHMYeCKOro MUpa Kak OTpa)keHUE 3BONIOLMU. OCHOBHBIE CHUCTEMATHYECKUE
IpyNIbl OPTaHU3MOB.

OBojironus 4eloBeKa. AHTpoOmosiorusi Kak Hayka. Pa3Butue mnpeacTaBieHUN o
MIPOUCXOXKICHUH YesloBeKa. MeToibl n3ydeHus: anTponorene3a. CxoncTBa U pa3jinyus YelOBeKa
1 )KMBOTHBIX. CUCTEMATHUECKOE TOJI0KEHUE YEIOBEKa.

JBwxymue cuibl  (akTopsl) aHTpororeHesa. HacnencTtBeHHass HM3MEHUYMBOCTD U
ecTecTBeHHbIH 0TOOp. OOIIECTBEHHBIN 00pa3 )KU3HHU, U3TOTOBJICHUE OPYIUil TPy/Aa, MBIILICHHUE,
pedb.

OCHOBHBIE CTaIMM W BETBHU SBOJIOLMM YEJIOBEKA: ABCTPAJIONUTEKH, UEIOBEK yMeEIbIi,
UYenosek mnpsmoxonsmuii, YemoBek HeaHaepranbckui, YemnoBexk pasymHbid. Haxonku
HCKOMAaEMBIX OCTaTKOB, BpEMs CYIIECTBOBaHUS, 00JACTh pacIpOCTPAHEHHUs, 00BEM T'OJIOBHOTO
Mo3ra, 00pa3 *KHU3HU, OPYAHUSL.

Yenoseueckue pacbl. OCHOBHBIE OONBIIME pachl: eBpOMNEONaHAs (€Bpas3uiickas), HErpo-
aBcTpajiou/iHas  (PKBaTOpHaJIbHAs), MOHTOJIOMAHas  (a3MaTCKO-aMepUKaHcKas).  YepTsl
MPUCTIOCOOJICHHOCTH MPEJICTAaBUTENIed YeIOBEYECKUX pac K YCIOBUSIM CYIIECTBOBAHHUSI.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoncTpauuu:

[optpetsr: @. Penu, JI. Ilactep, A. W. Onapun, C. Mumnep, I'. FOpu, Y. lapBus.

Tabmump! u cxembl: «Bo3aukHoBeHne CoMHEYHON CHCTEMBbD», «Pa3BuTHe OpraHMYecKOro
mupa», «PactutenbHas kineTka», <«OKuBoTHas kietka», «lIpokapuormyeckass KieTkay,
«CoBpeMeHHasi CUCTEMa OpPraHW4ecKoro Mupa», «CpaBHEHME aHATOMHUYECKHX YEPT CTPOCHMS
YeNoBeKa M YEIOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJIOTMYECKUX HAXOIOK
MIPEIKOB COBPEMEHHOr0O 4YesloBeKa», «JlpeBHeilmme mroam», «/IpeBHue moam», «llepsbie
COBpPEMEHHBIE JTI0N», «YenoBeueckue paco».

Ob6opynoBanne: wMmymspku — «[IpoucxoxaeHnue uyemoBeka» (OFOCTBI  aBCTPAJIONUTEKA,
MUTEKaHTPOIa, HeaHJepTaiblla, KPOMAHbOHIIA), CIENKH WM U300paKeHUS] KaMEHHBIX OpYyIUi
NepBOOBITHOTO Ye€JIOBEKa (KaMHM-YOIIEpHl, pyOuia, ckpebia), reoXpoHosiornyeckas Taldiauia,
KoJuieKIus «@OpMbI COXPAaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHUI».

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI:

[MpakTideckas padora Ne 1. «M3ydeHHe HCKOMAEMbIX OCTATKOB PACTCHUN M KUBOTHBIX B
KOJUIEKLIASIX ).

DKCKypcusi «IBOJIIOIMS OPraHUYECKOro MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIM WU
KpaeBeauecKuil Mmy3ei).

Tema 3. OpranusMbl 4 OKPYKAKOIIAsA cpeaa.

Okojorusi Kak Hayka. 3ajaud M pa3fesibl dKOJIOIMH. MeToabl 3KOJOTMYeCKHX
HcCIe0BaHUI. DKOJOTHYECKOEe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl  oOuTaHHS  OpPraHU3MOB:  BOJHAs,  HA3€MHO-BO3JyIIHas,  IOYBEHHas,
BHYTPUOpPraHU3MEHHasl.

Oxonoruueckue (akropel. Kimaccudukammss skogorudeckux (GakTopoB: aOMOTHUECKHE,
OMOTHYECKHUE U aHTPOIOreHHbIe. [lelicTBHE SKOIOTHYECKUX (PAKTOPOB Ha OPTaHU3MBI.

AbOunorudeckue  (akTOpel:  CBET, TEMIIEparypa, BIAXHOCTb.  DoTomepuoausm.
[IpucnocoOieHust OpraHu3MoB K JeiCTBHIO abnOoTHYeCKHX (aKTOpoB. buonornyeckue puTMbl.
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buotnueckue  Qaktopel. Buabpl OMOTHYECKHMX  B3aUMOJEWUCTBUN:  KOHKYPEHIIHS,
XHUIIHUYECTBO, CUMOMO3 1 ero ¢opMebl. [lapazuTusMm, koomepaius, MyTyaanu3M, KOMMEHCATH3M
(KBapTHpPAHCTBO, HAaXJEOHUYECTBO). AMEHCaNM3M, HEUTpaau3M. 3HaueHHE OUOTHYECKHUX
B3aMMOJICHCTBHI [/ CYILIECTBOBAHUS OPTaHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

DKOJOTUYECKUE XapaKTEePUCTUKUA Momyisaiuu. OCHOBHBIC TMOKa3aTeNu TMOMYJSIUU:
YHCJICHHOCTh, IUIOTHOCTb, POXIa€MOCTh, CMEpPTHOCTh, TPHUPOCT, Murpanus. JIuHamuka
YHCIIEHHOCTH TMOMYJISIHNU U €€ PeryJisiius.

JdemoHcTpanum:

[optpetsr: A. 'ym6onpar, K. @. Pynse, O. I'ekkens.

Tabnuuet u cxemsl: kapta «[Ipupoansie 30861 3emin», «Cpelbl 0OUTaHUS OPTaHU3MOBY,
«Doronepuoamsm», «llomymsamum», «3aKOHOMEPHOCTH pOCTAa YHUCICHHOCTH TOMYNSLIUN
nHpyzopun-tydenpkny, «llumesbie enm.

JlaGopaTopHble U NpaKTHYeCKHEe PadOThI:

JlabopaTtopHnast pabota Ne 3. «Mopdonoruueckre 0COOEHHOCTH PAaCTEHUM U3 Pa3HBIX MECT
oOUTaHUS.

JlaboparopHas pabota Ne 4. «BrnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «ITofacU€T MIOTHOCTH MOMYJISAIMA PA3HBIX BUIOB PACTCHUIN.

Tema 4. Coo0111ecTBa M DKOJOrHYeCKHE CHCTEMBI.

CoobmectBO  opranuzmMoB —  OuoueHo3. CrTpykTypsl  OuoleHo3a:  BHUIOBafd,
MPOCTpaHCTBeHHAs, Tpoduueckas (muimeBasi). Bunbi-noMmuaanTel. CBsi3u B OMOIIEHO3E.

Dkonorudeckue cuctembl (dkocucteMsbl). [loHaTne 00 3KocHcTeMe U OHOTEOICHO3E.
OYHKIIMOHAIBHBIC KOMIIOHEHTBI 3KOCHCTEMBI: MPOIYIECHTHI, KOHCYMEHTBHI, PEIYIICHTHI.
KpyroBopor BemiecTB U HOTOK 3HEPrHH B 3KOocucTeMe. Tpoduueckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTeNd 3KOCUCTEMBI: OHomacca,
MPOAYKIUS. DKOJIOTHYECKHE NHpPAMHUIBL: TPOMYKIMH, YHUCICHHOCTH, Omomacchl. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTD, CaMOperyisnus, pazpurue. Cykieccus.

[lpupoaHble SKOCHCTEMBL. DKOCHCTEMBI 03€p M peK. DKOCUCTEMa XBOWHOIO HIIU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE IKOCHUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCUCTEMBI. buomornmueckoe u
XO035UCTBEHHOE 3HAYECHHME arpo’KocucTteM M ypOoskocucteM buopasHooOpasue kak (akxtop
ycToiunBocTH 3kocucteM. CoxpaHeHHe OMOJI0rH4ecKoro pazHooopasust Ha 3emiie.

Yuenne B. U. Bepnanckoro o 6uocdepe. ['panuiibl, coctaB u cTpykTypa 6uocdepst. Kusoe
BemectBO M ero ¢yHkuun. OcobeHHOCTH Ouocdepbl Kak TiI00AJIbHONW 3IKOCHUCTEMBI.
Jlunamuueckoe paBHOBecHe M 0OpaTHasi CBsI3b B Ouocdepe.

KpyroBopotsl BemecTB U OHOr€OXMMHYECKHE IMKIIBI 3JEMEHTOB (yriaepoja, a3ora).
3onaneHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Ouochepe 3emian. AHTponoreHHble u3MeHeHus B onocdepe. I modanpHbIE
9KOJIOTHYECKUE TTPOOIIEMBI.

CocyecTBoBaHNE TPUPOABI U YenoBeuecTBa. CoxpaHeHHe OMOpa3sHOOOpa3Hs Kak OCHOBA
ycroitunBocTH Onochepsl. OCHOBA pallMOHAIBHOTO YIPABJICHUS MPUPOIHBIMU PECypcaMH U HX
UCroJib30BaHue. JloCTHKeHUs: OMOJIOTUU U OXpaHa MPUPOIBL.

JdemoHcTpanum:

[Toptpetsr: A. JIx. Terncnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuuer u cxemsl: «llumessie nenuy, «bruoleHO3: cocTaB U CTpyKTypa», «lIpupoaHbie
coobmectBay, «llemn mnuraHus», «OKoNOrMUecKas mupamuigay, «buocdepa u yenoBeK»,
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«JKOCHCTEMa IIMPOKOJIUCTBEHHOIO Jieca», «IKOCUCTEMAa XBOMHOro Jieca», «buoneHos
BofoéMa», «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHBIE BO3JIEHCTBUS HA IPUPOLYY,
«BaxHeinme MCTOYHMKM 3arpsi3HEHMS BO3JyXa M TIPYHTOBBIX BOA», «llouBa — BakHeWInas
cocrasisomas ouocheps», «PakTopsl Aerpaganuu nousy, «llapuukossiii 3¢ pexTy, «DakTopsl
PazMoaKTUBHOTO 3arpsi3HeHus 6uocepb», «O0mas cTpykrypa ouocdeps», «Pacmnpoctpanenue
xu3HU B Omocepe», «O30HOBEIN dKkpaH Ouocheps», «Kpyroropor yriepoma B Omochepe»,
«KpyroBopot a3ora B Ipupoe».

Ob6opynoBanue: MO/IEb-aNIIINKALUS «Tunuunele OHMOIICHO3bIY, repOapuii
«PactutenbHble  coobmiecTBa», Koyekuuun — «buouenos», «Bpemutenu — BaxkHEHIINX
CEJIbCKOXO35MCTBEHHBIX KYJIbTYp», TIepOapuu ¥ KOJUIEKIMHM pacTeHUl M  HKUBOTHBIX,
MIPUHAUIEKAINE K Pa3HBIM 3KOJIOTMYECKUM I'pyIIaM ogHoro Buaa, KpacHas kaura Pocculickoi
®denepanun, n300pakeHUs] OXpaHIEMbIX BUI0B PACTCHUIN U AKUBOTHBIX.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TIPOTPAMMDBI 110 BHMOJIOTMN HA
BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O ObPA3OBAHIA

Cormacso ®I'OC COO, ycraHaBIuMBarOTCA TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
00y4JaroIMMUCS TPOTPaMM CPETHETO O0IIero 00pa30BaHUs: JIMYHOCTHBIM, METAIPEIMETHBIM U
MIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pE3yJIbTAaTOB OCBOCHHS NpeaMera «buoyiorus» BbIIEIEHBI
CICAYIOIIME COCTABIISIONIME: OCO3HAaHUE OOYYAIOUIMMHUCS  POCCHUUCKOM  Tpa)XaaHCKON
HUJIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOSTEIBHOCTH M CaMOOIPEIEIICHHUIO,
HaJIWM4Me MOTHBAIMM K OOy4YEHHUIO OWOJIOTHH, IIeJICHANPaBIEHHOE pa3BUTHE BHYTPEHHHUX
yOEXKIeHUI JIMYHOCTH Ha OCHOBE KJIIOUEBBIX IIEHHOCTEH W MCTOPUUYCCKUX TPATUIUN Pa3BUTHS
OMOJIOTHYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJACTBOBATHCS B
CBOEH  JESATENbHOCTH  LIEHHOCTHO-CMBICIIOBBIMM  YCTaHOBKaMH, MPUCYIIUMU  CHUCTEME
OMOJIOTHYECKOr0 00pa30oBaHMs, HAIWYHE HKOJOTHYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH LIEJTH U CTPOUTH KU3HCHHBIC TIJIAHBI.

JInyHOCTHBIE PE3YNbTaThl OCBOCHUSA NpeameTa «buonorus» AOCTUraloTCs B €IMHCTBE
y4eOHON M BOCHHUTATEIBHON ACATEILHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCHHUCKUMHU
COLIMOKYIIbTYPHBIMH, HCTOPUYECKUMU U TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, TIPUHSATHIMHA B
oO1recTBe TpaBWIaMH W HOpPMaMHU TOBEJICHHS] W CIIOCOOCTBYIOT TMpolleccaM CaMOIO3HAHUS,
CaMOBOCITUTAHUS M CaMOPA3BUTHS, PAa3BUTHS BHYTPCHHEHW MO3WIIMU JIMYHOCTH, MATPUOTHU3MA,
YBaXXEHUSI K 3aKOHY W IPABONOPSJIKY, YEJIOBEKY TpyAa M CTapllieMy MOKOJICHHIO, B3aUMHOI'O
yBaXEHUS, OEpeKHOT0  OTHONIEHUS K  KYJbTYPHOMY  HACIEIUI0 W TPAJAHUIHAM
MHOTOHAIIMOHAJIBHOTO Hapojaa Poccuiickoit denepaiiniv, NpUpoJIe U OKPYKAIOIIEeH cpee.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS Y4eOHOTO mpeamera «bHoIorus» JOMKHBI OTPaKaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYalOIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3ULIMEN JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPHUEHTALMM, TMO3UTHUBHBIX BHYTPEHHHX
yOEXKIIEHU, COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTSIM POCCHUHCKOro  0OIIecTBa,
pacmupeHne KU3HEHHOT'O OMbITa M OIbITa ACATEIBPHOCTH B MPOLECCE pealu3allid OCHOBHBIX
HaIpaBJICHUH BOCTIMTATEIHHOMN JESITELHOCTH, B TOM YHCJIE B YACTH:
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1) rpaskIaHCKOro BOCIIMTAHMS:

Cc(OPMHUPOBAHHOCTh  T'PAXKAAHCKOM TO3MLIMM  OOy4aroImierocs Kak aKTUBHOTO H
OTBETCTBEHHOTO YJIEHa POCCUICKOro OOIIECTBA;

OCO3HaHME CBOUX KOHCTUTYLMOHHBIX IIpaB M OO0S3aHHOCTEH, yBa)KeHHE 3aKOHA U
IIPaBOIIOPSIIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOM NIE€ATEIbHOCTU MPHU CO3/1aHUU Y4EOHBIX MPOEKTOB,
peleHnH y4eOHBIX U O3HABATENbHBIX 33/1a4, BBIMOJIHEHUH OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPEENATh COOCTBEHHYIO TIO3HWIIMIO IO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  Y4YUThIBaTh B  CBOMX JIGHCTBMSIX  HEOOXOJUMOCTb  KOHCTPYKTHBHOI'O
B3aMMOJEHCTBUS JIIOJEH C Pa3HBIMU YOSKIECHUSMH, KYIbTYPHBIMU LIEHHOCTSIMU U COLIMAJIHBIM
IOJIO’KEHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4EOHBIX,
MO3HABATEIbHBIX M HCCIIEIOBATENIbCKUX 3a/lay, YBAXKUTEJIBHOIO OTHOIIEHUS K MHEHUIO
OIIIOHEHTOB IPU 00CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOT0O COIEPKaHMS;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU NEATEIbHOCTH;

2) IaTpMOTHYECKOI0 BOCIIMTAHUS:

c(OPMHPOBAHHOCTb POCCUMCKOM IPa’kAaHCKON HIAECHTUYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBECHHOCTH Iepes, PoamHOM, roproctu 3a CBOM Kpail, CBOIO
PonvHy, cBOM S3BIK U KYJIBTYPY, IPOLIUIOE ¥ HACTOSALIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccun;

LIEHHOCTHOE OTHOLIEHHWE K MPUPOAHOMY HACJIEIUI0O U TaMATHUKaM IPUPOJIBI,
nocTixkeHusIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CHOCOOHOCTh OLICHMBATh BKJIAJ POCCUICKMX YYEHBIX B CTAaHOBJIEHHWE U Ppa3BUTUE
Ouosioruu, MOHUMaHUs 3HaUEHHUsI OMOJIOTUHU B MIO3HAHUM 3aKOHOB ITPUPO/IBI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uzeiHas yoex1EHHOCTb, TOTOBHOCTh K CIIyXEHHUIO U 3amure OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyap0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAaHHE TYXOBHBIX LIEHHOCTEN POCCUIICKOr0O HApOIa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO TIOBEJICHUS;

CHOCOOHOCTh OLIEHUBATh CUTYallMIO0 U NMIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSCh
Ha MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOSHUE YCTOWYHBOTO OYAYILEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM PpOAMTEISAM, CO3LAHMIO CEMbH Ha OCHOBE
OCO3HAHHOT'O NPHUHATHSA LIEHHOCTEN CEMENWHOM JKM3HM B COOTBETCTBUU C TPaJULUSAMU HapOJOB
Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLICHHE K MHpY, BKIIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIECTBEHHBIX OTHOIIECHUH;

IIOHMMAHHE SYMOLIMOHAJIBHOTO BO3ACHCTBUS JKUBOU ITPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPD@KEHHIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMIIEHUE IPOSBIIATH
KauecTBa TBOPYECKOU JTMYHOCTH;

5) ¢usuyeckoro BOCHUTAHHMS, (POPMHUPOBAHUA KYJAbTYPbI 3J0POBbS H
3MOLMOHAJIBLHOIO 0JIArONoJIyYusi:

MIOHMMaHKE U peajin3alus 340poBoro u 0ezomacHoro odpasa *HU3HH (340pOBOE MUTAHHUE,
cOOJI0/IEeHNEe TUTMEHNUYECKUX MPaBWI U HOPM, COAJIaHCUPOBAHHBIA PEXUM 3aHATUH U OTABIXA,
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peryiasipHas (u3MuUecKas aKTUBHOCTb), OEpEKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOI'O
OTHOIIIEHHS K COOCTBEHHOMY (PU3HMUECKOMY M ICUXUYECKOMY 3/I0POBBIO;

MOHMMaHWE WEHHOCTH NPaBWI WHAWBUAYAIBHOTO U KOJUIEKTUBHOTO O€3011acHOTO
MOBEJICHUSI B CUTYalUAX, YTPOXKAIOILUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HaHHME MOCJEJICTBUM W HENPHUATHS BPEIHBIX NPHUBBIYECK (YMOTPEOJICHUS aTKOTroIs,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOr0 BOCIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPYI0Tr00He;

TOTOBHOCTBH K aKTUBHOH JICATEIHHOCTH TEXHOJIOTHUECKOW U COIMAIBLHON HAIIPABICHHOCTH,
CHOCOOHOCTh ~ MHULUHUPOBATh, IUIAHUPOBATH UM  CAMOCTOSITEJIBHO  BBIIOJHATH — TaKylO
JeSITETbHOCTD;

UHTEpEeC K Pa3jInYHbIM cdepaM Mpo(ecCHOHANBHON JEATENIbHOCTH, YMEHHUE COBEPIIATh
0CO3HaHHBIHM BbIOOp Oynyieit npodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTB M CHOCOOHOCTh K OOpa30BaHWIO M CaMOOOPa30BaHUIO HA MPOTSIKEHUU BCEH
KU3HHU;

7) 3K0JI0rM4€eCKOro BOCHUTAHMA:

HKOJIOTHYECKH IIeJIeco00pa3HOe OTHOIIEHUE K MPHUPOJIe KaK UCTOYHHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS 3KOJOIMYECKOW KYJIBTYphl: NPUOOPETEHHE OIbITa IJIAHUPOBAHUS
IIOCTYIIKOB ¥ OLIEHKH UX BO3MOJKHBIX ITOCJIEACTBUH JIUIs1 OKPY>KAIOLIEH Cpebl;

0CO3HaHME TTI00AIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U IyTel UX pelIeHus;

CHOCOOHOCTH HCIIOJIB30BATh MPHOOpPETAEMbIC MTPH W3YUCHUH OMOJOTMH 3HAHUS M yMEHUS
IPU pEUIeHUU NpoOsieM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOAOIOJIB30BaHUEM (COONIOIEHHE
NIpaBUJ TOBEJAEHHS B NPHUPOJIE, HANPABICHHBIX HAa COXpPAHEHUE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUOB, 3KOCUCTEM, Onocdepsl);

aKTUBHOE HENpUATHE AEHCTBHH, MPUHOCALIMX Bpe] OKpYKaoLled NpUpOIHON cpere,
YMEHHUE MPOTHO3MPOBATH HEOIATONPHUATHBIE HKOJOTHYECKHUE MOCIEACTBHS MpeIpUHIMAEMbIX
JEWCTBUM U MPENOTBPAILATh UX;

HaJIMYMe PAa3BUTOTO SKOJOTMYECKOIO MBIIUIEHUS, SKOJIOTMYECKOM KYJIbTYphI, OIIbITA
JeSITETPHOCTH  OKOJIOTMYECKOH  HANpaBIeHHOCTH, YMEHHUS pPYKOBOJACTBOBAaThCS HMMH B
[I03HABATENbHOM, KOMMYHUKAaTUBHOM M COLMAIBHOM IpaKTHKEe, FOTOBHOCTH K Y4YacTHIO B
MIPAKTUYECKOH J1eATEIbHOCTH SKOJIOTMYECKON HANPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs HAayKu M OOILIECTBEHHOW TNPAKTUKH, OCHOBAaHHOIO Ha JAMAIOre KyJbTYD,
CTHIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B TIOJIHUKYIHTYPHOM MHUPE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM U YUTATENILCKON KYJIBTYphl KaK CpPeJICTBA B3aUMOAECHCTBUS
MEX]y JIIOIbMU M TTO3HAHUS MHPA;

NMOHUMaHue crnenupuKy OMOJOTUM KaK HayKd, OCO3HaHUA €€ poiau B (hopMUpOBaHUHU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKpYKarolleM
MUpEe Kak O €IWHCTBE MPHUPOJBI, YeJIOBeKa M oOmecTBa, B MO3HAHWM HIPUPOIHBIX
3aKOHOMEPHOCTE! U peIIeHNH IIPOoOIeM COXPAHEHUS IPUPOTHOTO PABHOBECHS,

yOeKIEHHOCTh B 3HAYUMOCTH OMOJIOTUH Ui COBPEMEHHOW LMBUIM3ALMU: 00ecreueHus
HOBOTO YPOBHSI Pa3BUTHS METUIIMHBI, CO3/IAaHUE MEPCIEKTUBHBIX OMOTEXHOJOTHMA, CIIOCOOHBIX
pelaTh pecypcHble IpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, IIOUCKA IMyTeH BbIXOJa U3 IN100AIBHBIX
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9KOJIOTHYECKUX IPo0sIeM 1 oOecliedeHus Nepexoaa K yCTOWYMBOMY pa3BUTHIO, PALlMOHATIBHOMY
MCIOJIb30BAHUIO IPUPOJHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB XKU3HHU;

3aMHTEPECOBAHHOCTD B MOJIYYCHUH OMOJIOTMYECKUX 3HAHHWM B LEJSAX MOBBIMICHUS OOIIeH
KYJIBTYpbl, €CTECTBEHHO-HAyYHOM TIPaMOTHOCTH, KaK COCTaBHOM YacTH ()YyHKIIMOHAJIbHOU
IpPaMOTHOCTH 00ydaroumxcs, GopMupyemMoit pu U3y4eHuu OMOJIOTHH;

IIOHUMAaHHWEC CYHIHOCTH MCTOAOB IIO3HAHUA, HCIOJB3YCMBIX B CCTCCTBCHHBLIX HAYKax,
CHOCOOHOCTH HCHOJb30BaTh IOJy4aeMble 3HAHUS Ui aHalIW3a M OOBSACHEHMs SBICHUH
OKPYKAIOIIET0 MHUpPAa M TPOUCXOASAIIMX B HEM W3MEHEHUH, yMEHHE JelaTh 00OCHOBaHHBIE
3aKIIIOYCHUA Ha OCHOBC HAYYHBIX q)aKTOB U HUMCIOINUXCA IOAaHHBIX C ICJIbIO ITOJIYYCHUA
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS Ul pEICHHs
po0JIEM B peallbHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE LIEHHOCTH HAy4YHOU JEATENBHOCTH, TOTOBHOCTb OCYILECTBIIATH NMPOEKTHYIO U
HCCIICA0BATCIBCKYIO ACATCIbHOCTD HHAUBUAYAJIBHO U B I'PYIIIIC,

TOTOBHOCTh M CHOCOOHOCTh K HENPEpHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJYUYCHUIO HOBBIX 3HAHUH 1O OHOJOTMH B COOTBETICTBHM C JKHU3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIbTATHI

MertanpeamMeTHble pe3ysibTaThl OCBOCHUS ydeOHOro mpeamera «bHOJIOrHsS» BKIIIOYAIOT:
3HauYUMBbIe JUIsI  (OPMHPOBAHUS MHPOBO33PEHMS] OOYYAIOIIMXCS  MEXKIUCUUIUIMHAPHbBIE
(MeXMpeaMeTHbIC) O0IeHAYYHbIC TOHATHSI, OTPAXKAOIIHE IIEJTOCTHOCTh HAYYHOM KapTHHBI MUPA
nu CHGHI/I(l)I/IKy METOJ0B ITIO3HAHUA, I/ICHOJ'II)3y€MBIX B €CCTCCTBCHHBIX HaYKaX (BCHICCTBO, 3H€pFI/Iﬂ,
SIBIICHHE, IPOIECC, CHUCTEMa, HAaydHbI (DaKT, MPHHIKI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeOBaHUe, HAOIIOICHUE, U3MEPEHHUE, DKCICPUMEHT M JAPYruX), YHHBEpPCAIbHBIC
ydeOHbIe NeiicTBHs (TI03HABaTeNbHBIC, KOMMYHUKATUBHBIC, PETYIATHBHBIC), 00CCIICUHBAIOIIIEC
(dopmupoBanre ()YHKIIMOHAIBLHOW I'PAMOTHOCTH W COIHAIBHOW KOMIIETEHIIUH O0YYaroIIuXcs,
CIIOCOOHOCTD oOyJaronmxcs HCIIOIL30BaTh OCBOEHHBIE MEXIUCIUTUTHHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJlbHble YydeOHbIE JICHCTBUS B I103HABATEIbHOH U
COILIMAJIbHOM MPAKTHKE.

MertarnpeaMeTHbIE pPe3yabTaThl OCBOCHUS IMPOTPAMMBI CpeIHEro oO0IIero oOpa3oBaHUs
JOJKHBI OTPasKaTh:

OgiajieHne yHUBEPCAJILHBIMH YU4eOHBIMH MO3HABATEIbHBIMH I CTBUSIMH:

1) 6a3oBble JOrmvYecKue JeHCTBUS:

CaMOCTOSATENILHO (OPMYJIMPOBATh W aKTyalW3UpoOBaTh MPOOJIEMY, paccMaTpHBaTh €&
BCECTOPOHHE;

HNCIIOJIB30BaThH HpI/I OCBOCHHUU 3HaHHI7[ HpI/IéMBI JIOTUYCCKOT'O MBIIIJICHUA (aHaJ'II/I3a,
CHHTE3a, CpaBHCHHS, KJIacCHPHUKAIMKM, OOOOIIEHHUsS), PpPAacCKpbIBaTh CMBICT OHOJIOIHYECKUX
MOHATHUH (BBIACNATH UX XapaKTepHbIE MPU3HAKH, YCTAaHABINUBATh CBSI3U C APYTUMH MOHATUSIMH);

OTNpENENATh ICN JACATEIbHOCTH, 3ajJaBas MapaMeTpbl W KPUTEPHH HX JOCTH)KCHHUS,
COOTHOCHTB PE3YJIbTaThl ICATEIILHOCTH C MMOCTABJICHHBIMU IICIISIMHU;

WCIIOJBb30BaTh OMOJIOTHYECKUE TOHATHSA A OObACHEHHS (AaKTOB W SIBICHUH KHBOMN
MIPUPOIBL;
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CTPOUTBH JIOTUYECKHUE PACCYKICHUsS (MHIYKTHBHBIC, JCAYKTHBHBIC, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTPUBAEMBIX SIBICHHSX, (OPMYITHPOBATH
BBIBOJIBI M 3aKJTFOYCHHS,

MPUMEHSTh CXEMHO-MOJICIIBHBIC CPEJICTBA ISl TPEJICTABICHUS CYIIECTBCHHBIX CBSI3EH U
OTHOIICHUN B M3y4aeMBIX OMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUU Pa3HOTO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAITMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IUIaH PEUICHUS MPOOJIEMBI ¢ YYETOM aHAJIM3a UMCIOIIUXCS MAaTEPUATBHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JESATCIBHOCTH, OICHWBATH COOTBETCTBHE PE3YJTATOB IEJISIM,
OLICHUBATh PHCKH TMOCIIC/ICTBUI e TSILHOCTH,

KOOPJIWHHUPOBATH M BBIMOJIHATHE PA0OTy B YCIOBHSX PEATbHOTO, BHPTYaIbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBATh KPEaTUBHOE MBIIIJICHUE MPU PEUICHUH )KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEI0OBATEIbCKHE eHCTBUS:

BJIAJICTh HaBBIKAMHU Y4EOHO-HCCIIEIOBATEIBCKONH M MPOEKTHOW NESATEILHOCTH, HaBBIKAMHU
paspelieHus npodseM, CrocOOHOCTBI0O U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pEIICHHS MTPAKTUICCKUX 33]1a4, TPUMEHEHHUIO PA3IMYHBIX METOJIOB IIO3HAHUS;

WCIIOJIB30BaTh PAa3JIUYHbIC BUIBI ACATCIBHOCTH IO TOJYYCHUIO HOBOTO 3HAHHS, €r0
WMHTEPIPETAINH, TPEOOPA30BAHUI0 M MPUMEHEHHUIO B yUEOHBIX CHUTYalMsX, B TOM YHUCJE TpU
CO3JIaHUH YYEOHBIX M COIMAIBHBIX TIPOCKTOB;

(hOopMHUPOBATh HAYYHBINA THIT MBIILICHHS, BIAJICTh HAYYHOW TEPMUHOJIOTHEH, KIIFOYEBBIMU
TOHSITHSIMA W METOJIAMU;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3aJaud B 00pa30BaTECIbHOW NEATCIHLHOCTH W
KU3HCHHBIX CUTYaIUIX;

BBISBJISTh MPUYMHHO-CIICJICTBCHHBIC CBS3M W aKTyaJIM3WPOBATh 3aJady, BBIIBUTATH
TUIOTE3y €€ pelleHHs, HaXOAWTh AapryMEHTBhI I J0Ka3aTelbCTBA CBOUX YTBEPXKICHHIA,
3aJ1aBaTh MapaMETPhbl U KPUTEPUU PEIICHUS;

AQHAIM3UPOBATh TOJTYYCHHBIE B XOJAC pEHICHHS 3a7add  Pe3yiIbTaTbl, KPHTHYECKU
OILIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MECHEHHE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHTYAIIHSIM, OIICHUBAThH MPUOOPETEHHBIH OIIBIT;

OCYILECTBIISITh II€JICHANIPABICHHBIA TOUCK IEPEHOCa CPEICTB M CHOCOOOB IEHCTBUS B
npodeccuoHANBHYIO Cpery;

yMETh TEPEHOCHTHh 3HAHWS B TO3HABATEIbHYID W  MPAKTUYECKYH  00JacTH
KHU3HENIEATEIIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIBUTATh HOBBIC WJCH, MpEIaraTb OPHUTHHAIBHBIC TOIXOABI W PEIICHUS, CTABHTH
pOOJIEMBI M 3a]1a4H, TOTYCKAIOIINE aJIbTePHATUBHBIC PEIICHHUS.

3) padora ¢ nunopmanueii:

OPUEHTHUPOBATHCA B PA3IMYHBIX MCTOYHUKAX HMHPOpMamH (TEKCTE y4eOHOro mocoowus,
HAyYHO-TIOMYJISIPHON JUTEepaType, OMOIIOTMYECKUX CIOBApSX U CIPABOYHUKAX, KOMIBIOTEPHBIX
0azax maHHBIX, B MHTEepHETE), aHAIM3UPOBATh WHQPOPMAIUIO Pa3IMIHBIX BUIAOB U (opm
MIPEICTABICHHS, KPUTUICCKH OIICHUBATh €€ JIOCTOBEPHOCTh M HEMIPOTHBOPECYHBOCTD;

(dbopMynupoBaTh 3ampockl W MPHUMEHSTH pa3IUYHbIe METOABl MpPH TMOUCKE U O0TOOope
Ouosoruveckoi HHGOpMaIUU, HEOOXOUMOM JIJIS BBIITOJIHCHUS yUeOHBIX 3a/1a4;

npuOOpeTaTh ONBIT HCIOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEPIICHCTBOBATH KYJIBTYPY aKTUBHOTO HCIIOIH30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;
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CaMOCTOSATENIbHO BBIOMPATh ONTHUMANIbHYIO (GOpMY IHpPEACTaBICHUA OHOJIOTHYECKON
uHpopManuu (cxemsl, rpaduky, 1uarpamMMbl, TaOJIUIIbL, PUCYHKH U IPYTroe);

WCTIOJh30BAaTh HAYYHBIH S3BIK B KAdeCTBE CpPEICTBa MpH paboTe ¢ OHOIOTHYECKOM
nHpopManuei: TPUMEHITh XUMHUYECKHE, (PU3MUECKUe U MaTeMaTHYeCKHUEe 3HAKU U CHUMBOJIBI,
¢dopmynbl, abOpeBHAaTypy, HOMEHKIATYpy, HCIIOIb30BaTh W TNPEoOpPa3OBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATIISIHOCTH;

BIaJ€Th HAaBbIKAMU pACIO3HABaHUS M 3alUThl HMHPOpPMaLuu, HHPOPMALMOHHOMN
0€3011aCHOCTH JIMYHOCTH.

OBiajieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU /1€ CTBUSIMM:

1) obmenne:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCeX c(epax >KM3HM, aKTHBHO Y4aCTBOBATH B JHMAJIOTE
WIA JUCKYCCHHU TI0 CYIIECTBY 0OCYXJaeMOH TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUS] OTHOCUTENIbHO BBINOJHEHUS IMpe/iaraeMoil 3aJayd, YYuUTHIBaTh HHTEPEChl U
COTJIACOBAHHOCTH TIO3UIIUH IPYTUX YYACTHUKOB JHAJIOTa WIH JUCKYCCHH);

pacrno3HaBaThb HeBepOaJlbHblE CpEACTBA OOLICHMs, MOHUMATh 3HAYEHUE COLMAIBHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHHUSI KOH(PIUKTHBIX CUTYaAIUi, YMETh CMAT4aTh KOH(DIUKTH U
BECTH IIEPETOBOPHI,

BJIaJIETh PA3JIMYHBIMU CIOCOOaMM OOIEHHMsS U B3aMMOJACHCTBHS, MOHUMATh HAMEPEHUs
JPYTUX JIO/ICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHUE K COOECETHUKY U B KOPPEKTHOH (hopme
(opMyIMpOBaTh CBOU BO3PAKEHHUS;

pa3BEPHYTO M JIOTMYHO H3JaraTh CBOIO TOYKY 3pPEHHSI C HCIIOJIb30BAaHHEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHasl 1eSiITeJIbHOCTh:

MOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBHYaJbHOH pabOThI MpHU
pemeHnr OMOJIOrHYecKor Tpo0IeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIOBBIX
(opM B3aUMOEHCTBUS NPH PEeILICHUH y4eOHOH 3a1auu;

BBIOMpPATh TEMAaTUKYy M METOJbl COBMECTHBIX JEHCTBUN C y4ETOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEH KaXKJ10TO 4JieHa KOJIIEKTHBA;

NPUHUMATh 1IeId COBMECTHOM JAEATEIbHOCTH, OPraHU30BbIBATb U KOOPIAMHHUPOBATH
JEUCTBUA MO €€ NOCTHMIKEHMIO: COCTAaBJATHh IUIAH JAEHUCTBHUM, PACIpPElENATh POJH C YYETOM
MHEHHMH yJaCTHUKOB, 00CYKAAaTh Pe3ybTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJAa U KaKIOr0 YYaCTHHKA KOMaHJbl B OOLIUI pe3ysibTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;

npeuiaraTb HOBbIE NPOEKTHI, OLEHUBATh WJIEU C MO3UIMH HOBU3HBI, OPUTMHAIBHOCTH,
MIPAKTUYECKOU 3HAYMMOCTY;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETHUECKOE TIOBEACHWE B PA3JIMYHBIX CHUTYallUsX,
IPOSIBJISITH TBOPUECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

OBiajieHNe YHUBEPCAJIbHBIMH PeryJIsTHBHBIMH el CTBHSIMU:

1) camoopranu3anms:

UCIOJb30BaTh OHOJOTMYECKUE 3HAHUS JUId BBIABICHHS NpoOJeM U MX pelleHHus B
KM3HCHHBIX M YUYEOHBIX CHUTYalUsX;

BbIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUM 1I€JIEBBIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEHCTBUAX M IMOCTYNKAX MO OTHOLICHHWIO K >KUBOI NPHpOJIE, CBOEMY 3/I0pPOBBIO M 3/10POBBIO
OKpY’KaIoIINX;
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CaMOCTOSTEJIBHO OCYILECTBIIATh [1O3HABATENIbHYIO AESTEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OpMyIUpOBaTH COOCTBEHHBIE 3a7ayll B O0Opa30BaTENbHOM JESATEIBHOCTH U
KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITENIBHO COCTABJIATH IJIaH PELICHUs MPOOJIEMBI C YUETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOUYTECHUH;

J1aBaTh OLICHKY HOBBIM CUTYallHsIM;

paciupATh paMK1 y4eOHOro IpeMeTa Ha OCHOBE JIMYHBIX NPEANOYTEHUH;

JieNiaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CHoco0CTBOBATh (POPMUPOBAHMIO M MPOSBICHHUIO MIMPOKOM SPYIUIIMU B Pa3HBIX 00JaCTIX
3HaHUH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B AESTEIBHOCTb, OLICHHWBATH
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

BJIaJIeTh HaBbIKAMU [103HABATEIbHON pe(IeKCUN KaK OCO3HAHUS COBEPIIAEMBIX IeHCTBUI
Y MBICIIMTENBHBIX MPOIECCOB, UX PE3Y/IbTaTOB U OCHOBAHUM, HCIIOIB30BATh MPUEMBI pedieKcun
JUTSL OEHKU CUTYal[H, BIOOpAa BEPHOTO PELICHHUS;

YMETb OLICHUBATbh PUCKU U CBOEBPEMEHHO ITPUHUMATD PEILICHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apI'yMEHTBI JPYTUX IIPU aHAIM3€E PE3yJIbTaTOB IEATEIbHOCTH;

3) npuHsATHE Ce0s U APYTrUX:

MPUHUMATD ce0sl, TOHUMasi CBOM HEJOCTATKU U TOCTOMHCTBA;

IIPUHUMATh MOTUBBI U ApT'YMEHTBI APYIUX IPU aHATIU3€ PE3YJITATOB AEATEIBHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JPYTUX Ha OMIMOKY;

pa3BUBaATh CIIOCOOHOCTb OHUMATh MUP C MO3UIUH JPYroro YeloBeKa.

INPEAMETHBIE PE3YJIbTATbHI

[IpenmetHsie pe3ynbraThl ocBoeHUs mporpammbl COO o Guosnoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieluduueckue A yueOHoro npeamera «buoorus» HaydyHble 3HAHUS, YMEHHS U
crocoObl JEHCTBHM 1O OCBOEHHIO, HHTEpHpETalud U NpeoOpa3OBaHUIO 3HAHHUM, BUJIbI
JEeSATETbHOCTH 10 MOJYYEHHUI0O HOBOTO 3HAHMS M MPUMEHEHHIO 3HAHWH B Pa3IMYHBIX y4eOHBIX
CUTyallUsiX, a TaKKe€ B pEAIbHBIX >KU3HEHHBIX CHUTYaIUsX, CBS3aHHBIX C Ouojyorueir. B
IIporpamMme MpeaMeTHbIE PEe3yJIbTaThl IPEACTABICHBI 10 roJaM 00y4eHHUS.

[IpenmeTHsle pe3ynbTaThl OCBOCHMs YydeOHoOro mnpenmera «buonorus» 6 10 knacce
JTOJIKHBI OTPaKaTh:

c(OPMHPOBAHHOCTb 3HAHUM O MECTe U POJU OMOJOIMM B CHCTEME HAay4YHOI'O 3HaHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa U
Hay4YHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUMCKUX U 3apyOE€KHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE
Ouosiornu, PyHKIMOHAILHONW I'PaMOTHOCTH YeJIOBeKa JUIsl pelleHHs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOIOTMYECKUX TEPMUHOB U MOHATHUN: )KU3Hb, KIETKA,
opranu3M, Meta0omm3M (OOMEH BEHIECTB M NPEBpAllleHHEe JSHEPruM), TOMEOCTa3
(camoperynsinusi), ypOBHEBash  OpraHu3alMs JKUBBIX CHUCTEM, CaMOBOCIPOHM3BEICHUE
(penipoyKiust), HaCJIeICTBEHHOCTh, K3MEHUYUBOCTh, POCT U Pa3BUTHE;

yYMEHUE u3j1araTb OMOJIOTMYECKHE Teopuu (KJIETOYHas, XPOMOCOMHAs, MYyTallMOHHAs,
LEHTpaJIbHas J0rMa MOJEKysipHOW Ouoinorum), 3akoHbl (I. Mennpens, T. Moprana, H. 1.
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BapusnoBa) u yuenus (0 neHTpax MHOT0OOpa3us U MPOUCXOKACHUS KyIbTypHBIX pacteHuii H. U.
BauioBa), onpeensaTh TpaHUIbl UX TPUMEHUMOCTHU K KUBBIM CHCTEMAM;

yYMEHHUE BJIaJIeTh METOAaMH HAYYHOTO TIO3HAHWS B OMOJIOTHMH: HAOIIOICHHE M OIMCAHUE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUH, OpraHU3alus M TPOBEIACHHE OHMOIOTHMYECKOTO
JKCIIEPUMEHTA, BBIABI)KCHHUE THUIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXAYy HCCIETyeMbIMU
BEITMYMHAMHU, OOBSICHCHHE ITOJIydCHHBIX PE3YJIbTaTOB, WCIIOJIb30BAHHBIX HAyYHBIX TOHSATHH,
TEOpUH U 3aKOHOB, YMEHHUE JeJIaTh BBIBOJIbI HA OCHOBAHUU MOTYYEHHBIX PE3YIIbTATOB;

YMEHHE BBIICNSTHh CYIICCTBCHHBIE MPH3HAKA BHPYCOB, KIETOK MPOKAPHUOT M IYKAPHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOUYHBIX OPTaHHU3MOB, OCOOCHHOCTH IPOIIECCOB: 0OMEHa BEIIECTB U
MIPEeBpPAICHUS SHEPTUU B KJETKe, (POTOCHHTE3a, IUIACTUYECKOTO M HHEPreTHUECKOro OOMEeHa,
XEMOCHHTE3a, MUTO3a, MeW03a, OIIOIOTBOPCHHMSI, PA3MHOKCHHS, WHANBUIYAIBHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

YMEHHE TPUMEHSTH MOJIyYCHHbIC 3HaHUS N7 00BSCHEHUS OMOIOTUYECKUX MPOIECCOB U
SIBJICHUU, JIUTSL IPUHSTHS MPAKTUICCKUX PEIICHUH B TIOBCETHEBHOM KH3HHU C LIEIbI0 00eCIIeUCHUS
0€30MacHOCTH CBOEr0 3J0POBbS U 370POBbSI OKPYKAIOIIUX JIIOJEH, COONIIOEHUS HOPM
TPaMOTHOTO TIOBEACHHS B OKpPYKAIOIICH MNPUPOAHON Cpele, MOHMMaHWE HEOoOXOIUMOCTH
WCTIOJIh30BAHUS JOCTHKCHUH COBPEMEHHOW OMOJOTMM M OMOTEXHOJIOTHUH NSl parlMOHAIBEHOTO
MPUPOIONIONB30BAHUS;

YMEHHE peIlaTh D3JEMEHTapHbIE T'e€HETHMYECKHUe 3aJayd Ha MOHO- W JAUTHOPHIHOE
CKpEIIMBAaHKE, CLEIUICHHOE HAcJeJI0BaHUE, COCTABIATh CXEMbl MOHOTMOPHIHOTO CKPEIIUBAHUS
JUTSI TIPE/ICKa3aHus HaclleZOBaHUS IPU3HAKOB y OPTaHU3MOB;

YMEHHE BBINOJIHATH J1a0OpaTOpHblE M MpaKTHYeCKUe padoThl, coOM0AaTh MpaBuia Mpu
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYIO0BAHHUEM;

YMEHHE KPUTHUYECKHU OILIEHWBATh M HWHTEPIPETHUPOBATH HH(OPMAIMIO OUOIOTHYECKOTO
CoJIep KaHUs, BKIIFOUAIOINIYIO TICCBJOHAYYHBIC 3HAHHS W3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM MH(OpMAIMK, HAYYHO-TIONYJISPHbIE MaTEepHalibl), STUHUECKUE ACTIEKThl COBPEMEHHBIX
WCCIeIOBaHUI B OMOJIOTUH, MEIUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE TMHCBMEHHBIE M YCTHBIE COOOIICHHS, 00001Ias
OMoJOru4eckyro HMH(pOpPMAIMI0 W3 HECKOJBKMX MCTOYHHUKOB, T'PaMOTHO HCIOJIB30BaTh
MOHATUIHBIN anmapat OUOJIOTHH.

[IpeameTHBIE pe3ynbTaThl OCBOCHMS ydeOHOro mpeamera «buonorusi» 6 11 Knacce
JTOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHWA O MECT€ M POJU OMOJOTHMH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHHM COBPEMEHHOI €CTeCTBEHHO-HAay4YHOH KapTHUHBI MUpa U
HAay4YHOTO MUPOBO33PEHUs, O BKJIAJIE POCCHICKUX H 3apyOCKHBIX yUEHBIX-OMOJIOTOB B PA3BUTHE
Ouosoruy, PyHKIIMOHAIEHOW IPAMOTHOCTH YEJIOBEKA JJIS PeIICHUS )KU3HCHHBIX 3a/1a4;

YMEHHE PacCKpBIBATh COACPKAHNE OMOTOTUYECKUX TEPMUHOB U MOHSITHIA: BUJI, TIOMYJISIIHS,
reHooHA, SBONIONMS, JBUXKYIIHE CHIBl ((aKTOPbI) SBOJIOIHH, MPHUCIOCOOIECHHOCTh
OpraHu3MOB, BHJ000pa3OBaHUE, »JKOJOrHueckue (akTopbl, HKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeIYIICHTHI, LIETIH MTUTaHUsI, SKOJOTHYeckasi mupamMuaa, OuoreoeHos, ouocdepa;

yMEHUE W3laratb Owosnorndeckue Teopun (dBomonnonHas Tteopus Y. JlapBuHa,
CUHTETUYECKasl TeOpHs IBOJIIOLIMN), 3aKOHBI K 3aKOHOMEPHOCTH (3apoabliieBoro cxoactea K. M.
bopa, uepenoBanus riiaBHBIX HampaBieHuid u myted sBomornuu A. H. CeBepiuoBa, yueHUs o
ouocepe B. 1. BepHaickoro), onpenemnsTh IPaHUALBI UX IPUMEHUMOCTH K KHBBIM CHCTEMaM;

yYMEHHE BJaJIeTh METOAaMH HAyYHOTO MO3HAHUS B OMOJOTMU: HAOIIOJACHHE U ONHCAHUE
KUBBIX CHCTEM, IMIPOLIECCOB M SIBICHUW, OpraHu3alus ¥ TMPOBEIEHHE OHOJIOTHYECKOro
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9KCHEPUMEHTA, BBIJBM)KEHUE THUIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIy HCCIEIyeMbIMU
BEJIMYMHAMHU, OOBSCHEHHE NOJIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJB30BAHHBIX HAYYHBIX MOHSATHM,
TEOPHii U 3aKOHOB, YMECHHUE JIeTIaTh BBIBOIBI HA OCHOBAaHHUHU TIOJIYYCHHBIX PE3yJIbTAaTOB;

YMEHUE BBIIENSATh CYIIECTBEHHbIE IPU3HAKU CTPOEHUS OMOJIOrMYECKUX OOBEKTOB: BUJIOB,
MOMYJSALUN, MPOAYLUEHTOB, KOHCYMEHTOB, pEAYLIEHTOB, OHOr€OLEHO30B U HKOCHUCTEM,
O0COOCHHOCTH  TIPOLIECCOB:  HACJTEICTBEHHOH  WM3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BU1000pa30BaHusl, NMPUCIIOCOOJEHHOCTH OPraHU3MOB, JEHCTBHS SKOJIOTMYECKUX (AKTOPOB Ha
OpPTaHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA SHEPTHUH B SKOCHCTEMAaX, aHTPOIIOT€HHBIX U3MEHEHUN
B DKOCHCTEMax CBOEW MECTHOCTH, KPYrOoBOpOTa BEIIECTB W OWOTCOXMMHUYECKHX IUKIOB B
ouocdepe;

yYMEHHUE TPUMEHSTH MOJIyYeHHBIE 3HAHUS JJI1 OOBSICHEHUS! OMOJIOTMYECKHX MPOIECCOB U
SBJICHUH, 1JIs1 IPUHATHSA IPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HHM C IIEJIbI0 00eCIeUeHHs
0€30MIaCHOCTH CBOETO 37I0POBbS U 3/I0POBbsSI OKPYKAIOLIUX JIIOJEH, COOMIONEHUs] HOPM
IPaMOTHOTO TIOBEJIEHUS B OKPYXAIOIIEH NPUPOIHOW Ccpene, MOHMMaHHuE HEOOXOTUMOCTH
HCIOJIb30BaHUS JOCTH>KEHUH COBPEMEHHOM ouosorun s PaLMOHAIBHOTO
MIPUPOJIOTIONBE30BAHMS;

YMEHHUE pelIaTh 3JeMEHTapHbIe OMOJIOTMYECKHE 3a/adyd, COCTABJIATH CXEMBI MepeHoca
BEILIECTB M SHEPIUHU B SKOCUCTEMaxX (LIeTU MUTaHUs);

YMEHHUE BBINOMHATH JaOOpaTOpPHBIE M MpaKTHUYECKUue paboThl, COONMIOAATh MpaBHia MpPU
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYIOBAHHEM;

YMEHUE KPUTHYECKH OLIEHUBaThb M HMHTEPHPETHPOBATH HH(GOPMAIHMIO OHOIOTHYECKOTrO
COJEpKaHMSA, BKJIIOYAIONIYIO TICEBJIOHAYYHbIC 3HAHUS W3 PA3IMYHBIX MCTOYHHUKOB (CpencTBa
MaccoBoil MH(pOpMalMM, HAyYHO-IIONMYJIAPHBIE MaTepHaibl), paccMaTpuBaTh IJI00AIbHbIE
9KOJIOTHYECKHE MPOOJIEMBI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO
MO3HIINIO;

YMEHHUE CO3]1aBaTh COOCTBEHHbIC IIMCBMEHHbIE M YCTHbIE COOOILEHUs, 0000mas
OMOJIOTHYECKYI0 HMH(POPMALIMI0O W3 HECKOJbKMX HCTOYHHUKOB, T'PAMOTHO HCIOJb30BaTh
MOHSTUHHBIN annapaTt OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KomnuecTBo yacos DJIeKTPOHHbBIE
J:;') HanmenoBanue pa3ienoB (uudposbie)
- TeM IpOrpamMMabl Bcero | Konrp. Jlabopatop. IIpakr. ek, o0pa3oBaTe/bHbIC
padoThbI padoThI padoThI pecypcbl
but6mmoreka [IOK
1 buonorus Kax Hayka 4 ! https://m.edsoil. ru/7f41c22
5 JKuBbIE CHCTEMBI M HIX 9 bubnuorexa [JOK
opraHu3anus https://m.edsoo.ru/7f41c22
3 XUMHUYECKUH COCTaB U 16 5 but6nmoreka [JOK
CTPOEHHUE KIETKH https://m.edsoo.ru/7f41c22
bu6mmoreka [IOK
4 KuzuenesTeapbHOCTh KIETKU 12 1 httos://m.edsoo.ru/7f41c22
Pa3zMuoxeHUE N
5 WHJMBU]lyaJIbHOE Pa3BUTHE 10 2 Enbmiorexa HOK
https://m.edsoo.ru/7f41c22
OpraHu3MOB
HacnenctBeHHOCTH M bubmuorexa [IOK
6 16 3 1
W3MEHYHUBOCTh OPraHU3MOB https://m.edsoo.ru/7f41c22
7 Cenexuusi OpraHu3MoOB. 6 1 1 bubnuorexa [JOK
OCHOBBI OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c22
but6mmoreka [IOK
8 Pesepeiioe Bpems 2 https://m.edsocf.I ru/7f41c22
OBIIEE KOJIMYECTBO YACOB 68 ) . ) 1
I1O ITPOI'PAMME
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11 KIIACC

N KoJsnyecTBo 4acoB DJIeKTPOHHbIE
" | HaummeHoBaHHe pa3Ie/ioB (uudposkie)
n/ KonTtp. JlaGopaTopHbie IIpakTH4eckue
U TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
1l padoThbI padoTsbI padoThI
pecypchl
bubmuorexa [IOK
2
1 IBOTIOLHOHHAs GHONOrHA 18 https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHHE U pa3BUTHE 18 1 1 bubnmoreka [IOK
JKU3HH Ha 3emJie https://m.edsoo.ru/7f41cc74
3 Opranu3Msbl U OKpyKarouas 10 5 1 bubnuoreka [IOK
cpena https://m.edsoo.ru/7f41cc74
4 CoobmiecTBa u 18 1 bubmuorexa [IOK
AKOJIOTUYECKUE CUCTEMBI https://m.edsoo.ru/7f41cc74
bubmuorexa [IOK
> Pesepeiioe spens 4 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB 68 ) 4 5
1O IMIPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOIUYECKHUE MATEPHUAJIBI /UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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