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IMNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJOTHH TEOPETHYECKYIO OCHOBY IS
OTIpENICTICHUST TOIXO0M0B K (hOPMHUPOBAHUIO COACPKAHUS YyUeOHOTO mMpeaMera
«buonorus» cocraBwiIM: KoHUenTyalbHble mnojoxeHuss OIrocC COO o
B3aMMOOOYCIIOBJIEHHOCTH  IIeJIeH, colepKaHusi, pe3yJbTaToB OOy4YEeHHS U
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBIITYCKHHKOB, TTOJIOKEHUS 00 OOIUX MENIIX U
NPUHITIAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSHHUE CHCTEMBlI CPEIHETO
obmero oOpasoBanusi B Poccwmiickoit dDenmepanuu, a TakKe IOJIOKEHUS O
cnernuduke OMONOTUH, €€ 3HAYCHUU B MMO3HAHUY KUBOW MPUPOJBI U 00€CTIeueHUN
CYILIECTBOBAaHMS 4YesioBeueckoro obmiectBa. COrjiacHO Ha3BaHHBIM MOJIOKEHUSM,
oTIpe/ielICHBI OCHOBHBIC (DYHKITMH MPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owosiornn Ja€r MpeACTaBIEHHE O LemsIX, 00 oOrei
cTparerud OOydYeHHs, BOCHUTAHUS ¥ PAa3BUTHS OOYyYalOMUXCS CpeACTBAMU
yueOHOoro nmpeamera «buonorus», omnpeaenser o005S3aTeNbHOE MPEAMETHOE
CONIep)KaHue, €ro CTPYKTypy, paclpelelieHHe 1o pasfeliaM © TeMaM,
PEKOMEHIYEMYIO TIOCIEA0BATEIHHOCTh U3YUEHHUSI y4eOHOr0 MaTepuana ¢ yu4éTom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JOTHKH 00pa30BaTEIHLHOTO
Iporiecca, BO3pacTHBIX 0COOCHHOCTEH 00yJarommuxcs.

B nporpamme mno OuoONOrMM TakKe YYMTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JITMYHOCTHBIM, METANpEeIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMHUpPOBAHMM OCHOBHBIX BHJIOB Yy4e€OHO-ITO3HABATEIbLHOU
NEeATENHbHOCTH/YUEOHBIX JEHCTBUNM OOYYarOMIMXCS TIO0 OCBOCHHUIO COJCPKAHUS
OMOJIOTHYECKOTO 00pa30BAHMSL.

B nporpamme no 6uonorun (10—11 kmaccel, 6a30BbIN YPOBEHB) peaan3oBaH
NPUHITMI TPEEMCTBEHHOCTH B HM3yYCHHHM OWOJOTHH, Ojarogaps 4eMy B HeH
POCMATPUBACTCS HANPABICHHOCTh HAa PAa3BUTHE 3HAHWUW, CBS3aHHBIX C
dbopMHpOBaHWEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHHS,  IIEHHOCTHBIX
OpHEHTAIIUN JTMYHOCTH, SKOJIOTUYECKOTO MBIIIICHUS, PEICTABIIEHUN O 3I0POBOM
oOpa3e XH3HU M OEpPEeKHBIM OTHOIIECHHWEM K OKPYKaIoIleH MpUPOTHOU cpeje.
[TosToMy Hapsiny ¢ U3ydeHHEM OOLIEOMOJIOTHYECKUX TEOPH, a TaKKe 3HAHUU O
CTPOCHUH KMBBIX CUCTEM PA3HOTO paHTa U CYINTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OWOJIOTHH YACICHO BHUMAHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUUM B MMOBCEIHEBHOM KU3HU ISl PEUICHUS NMPUKIIATHBIX 33724, B
TOM YHKCie: MPOPUIAKTHUKY HACIEICTBEHHBIX 3a00JIEBaHUN YeJIOBEKa, MEIUKO-
TCHETUIECKOTO KOHCYJIbTHPOBAHUA, 000CHOBaHUS IKOJIOTHICCKU
IIEJIeCO00Pa3HOTO TOBEICHUS B OKPY)KAIOIIEH NPUPOIHON Cpene, aHaim3a
BIIUSIHUSA XO3SUCTBEHHOW JAESITENBPHOCTH 4YEJIOBEKa HAa COCTOSIHHE MPUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHE BHUMAHUSI K MPUKIIATHON HAIPABICHHOCTH



yuebHoro npeamera «buosorus» MpoauKTOBAaHO HEOOXOAMMOCTBIO OOECIeUeHUs
YCIIOBHUM ISl pEIIEHUS] OJJHOM M3 aKTyaJIbHBIX 3a/1ay IIKOJBHOIO OMOJOTHUYECKOIro
oOpa3zoBaHMs, KOTOpas Ipeanoiaraer (QopMupoBaHHE Yy  OOydYarOIIMUXCA
CIIOCOOHOCTH aJIaliTUPOBAaThCA K M3MEHEHHMSIM JIMHAMUYHO Pa3BUBAIOIIEIOCs
COBPEMEHHOI'0 MHpa.

buonoruss Ha ypoBHE cpenHero ooOmero o0pa3oBaHUS 3aHUMAET BaKHOE
mecto. OHa oOecrieunBaer (GpopMUpoBaHUE y OOyYarOUIUMXCsl NPEICTaBICHUNA O
HAyYHOW KapTHUHE MHpA, pacIIUpseT U 0000maeT 3HaHUSA O KUBOW HpHpoie, e
OTJINYUTENBHBIX IPU3HAKAX — YPOBHEBOW OPraHU3allid M HBOJIIOLUH, CO3IAET
yCIOBUSL  JJIs: TIO3HAHMWS  3aKOHOB  JKMBOM  Npupoasl, (OpMUPOBaHUS
(yHKUMOHAIBHOM TI'PaMOTHOCTH, HAaBBIKOB 30POBOrO0 W Oe3omacHoro ooOpasza
KU3HH, IKOJIOTMYECKOT0 MBIIUICHHS], HIEHHOCTHOTO OTHOIIECHHS K KUBOM MPUPOJIE
Y YEJIOBEKY.

Bosnbioe 3HaueHne OMOIOTUS UMEET TAKXKE JUIsl pELIEHHs] BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeJHEro  oOmero o0pa3oBaHMs,  COLMAIM3ALUU
oOyuvaronuxcs. M3yyenue Ouosiornu o0ecrneuynBaeT yciaoBus Ais (OpMUPOBAHUS
UHTEIUICKTYadbHbIX, KOMMYHUKAIIMOHHBIX ¥ HWH(GOPMAIMOHHBIX  HAaBBIKOB,
3CTETUYECKON KYJIbTYpBl, CIOCOOCTBYET HMHTErpaluu OHOJIOTMYECKUX 3HAHUM C
NPEICTaBICHUAMU U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTU, (PU3UKHU, XUMUU
u reorpaduu. Ha3zBaHHbIE TOJOXKEHHUS O MpeJAHA3HAYEHUH Y4eOHOro mnpeaMmera
«buosorusi» COCTaBUIM OCHOBY JMJiA ONpENENeHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COJEP)KAaHMS, MPEACTABIEHHOTO B MpPOrpaMMe IO
OHOJIOTHH.

Otb6op conepxkanust yuebHoro mpeamera «buonorus» Ha 06a30BOM ypOBHE
OCYLIECTBIEH C MO3MLIMH KyJIbTYpOCOOOPAa3HOr0 MOAXO0/a, B COOTBETCTBUHU C
KOTOpPBIM OO0y4aroIHecs: JOJKHbI OCBOMTh 3HAaHHWA W YMEHHs, 3HAUYUMBbIC IS
dopMupoBaHus 0O0mIEeH KyJIbTYphl, ONPENCNAIONINE aJeKBAaTHOE IIOBEJICHUE
YeJloBeKa B OKpYXKarolled MPUPOIHOHM cpese, BOCTPEOOBAHHbBIE B MOBCEIHEBHOU
KU3HU U MPaKTUYECKor aesTeabHOCTH. Oco0oe MECTO B ITOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPBIE CIIyKaT OCHOBOW Jis1 (pOPMUPOBAHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHUpa U
LHEHHOCTHBIX  OPUEHTAIMSX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3allUu
OMOJIOTUYECKOTO 00pPa30BAHMS.

CTpyKkTypupoBaHUE COJAEpKaHUA Y4YyeOHOro MaTepualia B Hporpamme Io
OMOJIOTUM OCYILIECTBIEHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTEIBHBIX OCOOEHHOCTSAX KUBOM MPHUPOABI, O €€ YPOBHEBOM OpraHU3ali U
3BOJIIOLIMU. B cOOTBETCTBUM € 3TUM B CTPYKTYype yueOHoro npeamera «buonorusp»
BBIJICTIEHBI CIECAYIOIINE COAEpKaTeNbHbIe TUHUM: «bruonorus kak Hayka. MeTozsl
HAy4yHOro No3HaHus», «KieTka kak Ouonoruueckas cucremay, «OpraHusM Kak



Ouonoruueckas cucreMa», «CuUcTeMa M MHOroo0Opasue OpraHMYECKOro MHUpay,
«OBOJIOLMSA KUBOU MIPUPOABD?, « IKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH.

Lenp m3ydenus ydeOHoro mpenmera «buonorus» Ha 0a30BOM YypOBHE —
OBJIaJIcHUE  OOYyYaIOIIUMHUCS  3HAHUAMHU O  CTPYKTYPHO-(QYHKIMOHAJIbHOU
OpraHM3alMi JKHUBBIX CHCTEM pa3HOTO paHra W NOpUOOpEeTeHHuEe YyMEHUM
UCIIOJI30BaTh ATH 3HAHMS Ui TPAMOTHBIX JEUCTBUH B OTHOIIEHUH OOBEKTOB
YKUBOU PHUPOBI U PELICHUS PA3IMYHBIX KU3HEHHBIX IPOOJIEM.

JlocTrkeHne nenu u3ydeHus ydeOHoro npeamera «buonorus» Ha 6a3oBoM
YpOBHE 00€CIIeUnBaETCS PEIIEHUEM CIEAYIOIUX 3a/1ay:

OCBOEHHE OOYYaIOIIUMUCS CHCTEMbI 3HAHUN O OMOJOTMYECKUX TEOPUSX,
YUYEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPAaBUIIAX, CIyKaIllUX OCHOBOM
Uisl OpMHUPOBAHUSL NPEACTABICHU O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJaX HAay4YHOTO MO3HAHMSI, CTPOEHUHU, MHOT000pa3uu U OCOOCHHOCTSIX JKUBBIX
CUCTEM PA3HOT0 YPOBHS OpraHU3allMM, BBIAAIOLIUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCIIEJOBAHMSIX B OMOJIOT UM,

dopMHpoBaHUE y OOYyYalOIIMXCS IO3HABATENIbHBIX, HWHTEJUIEKTYyaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaiu3a JAaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAyUYHBIX B3IJISI0B, MW U MOJXOAOB K H3YUYEHHIO >KHUBBIX CHCTEM
Pa3HOIO YpPOBHS OPraHU3aLUN;

CTaHOBJICHHE Yy oOydyarommuxcsi oOuieil KyJabTypbl, (YHKIIMOHAIBLHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUS OKPYXKAIOILIErO
MHUpa JKMBOW MPUPOJABI HAa OCHOBAaHMM 3HAHWWA W OMNbITA, IOJYYEHHBIX IpHU
W3y4YeHUH OUOJIOTHH;

(¢opMupoBaHue y OOy4YalOIIMXCS YMEHMH WUIOCTPUPOBATH 3HAUYECHUE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JESATENbHOCTU YeJIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEAUIMHCKUX TEXHOJOTUI U arpOOMOTEXHOJIOTHIA;

BOCIHUTAaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IMO3HAHUS UYEIOBEKOM >KMBOMU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO0 OTHOIIEHUS K HEH, COOIOICHNS STUYECKIX
HOPM IpU POBEJIEHUN OMOJIOTMUECKUX UCCIEIOBaHU;

OCO3HaHUE IIEHHOCTH OWOJOrMYEeCKUX 3HAHUW [JIs1 TOBBILIEHUS YPOBHS
HKOJIOTMYECKOM KYIBTYpPHI, 111 (GOPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

npUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCETHEBHOM KU3HU IS
OLICHKU ITOCJIEICTBUI CBOEH ACATEIBHOCTHU 110 OTHOLLEHUIO K OKPY’KAIOLIEH Cpele,
COOCTBEHHOMY 3/I0POBbIO, OOOCHOBAaHHME M COONIOJEHUE Mep NPOPHUIAKTUKA
3a00JI€BaHUN.

B cucreme cpennero oOmiero oOpazoBanust «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBISETCS O00s3aTENbHBIM YYEOHBIM IMPEAMETOM, BXOJAILIUM B
COCTaB IpeIMeTHON 001acTH «ECcTeCTBEHHO-HAYUHbIE TIPEMETBDY.



J1st m3ydeHusi OMoJI0TuY Ha 6a30BOM YPOBHE CPEHETO 00IIero 00pa3oBaHus
oTBoauTcs 68 vacoB: B 10 knacce — 34 vaca (1 gwac B Heaemo), B 11 kmacce — 34
yaca (1 gac B Hegento).



COJEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMU U
JIPYTUMU €CTECTBEHHBIMU HayKamu, pusocodueit, ITUKON, ICTETUKON U MPaBOM.
Ponp Ouonornu B (OpPMUPOBAHUM COBPEMEHHOM HAay4dyHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTopl TO3HAHMS KUBOM IPUPOBI (HAOIIOIEHUE, SKCTIEPUMEHT, ONTMCaHNE,
U3MEpeHue, KiIaccupuKanus, MOJICTUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JdeMoHcTpauuu:

[Toprpersr: Y. Hapsun, I'. Mennens, H. K. Konbnos, /Ix. Yorcon n @. Kpuk.

Tabmuiel 1 cxembl: «MeTo bl TO3HAHMS )KUBOKN IIPUPOJIBD.

JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

[Ipaktuueckas pabora No 1. «lcnonb3oBaHue pa3nMUHBIX METOAOB MpHU
U3YUYECHUH OUOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

XKuBble cructembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus: ouonoruu. OTimnune
KUBBIX CUCTEM OT HEOPTraHUYECKOM MPUPOIbI.

CgoiicTBa OMOCHCTEM U MX pazHOOOpazue. YPOBHU OpraHU3AIMU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYISLHUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOreoIeHOTHYeCKui ), OnoCcepHBIA.

JdemoHncTpanuu:

Tabnuupl n cxeMbl: «OCHOBHBIE MPU3HAKU >KU3HU», «YPOBHU OpraHu3aluu
KUBOU IIPUPOIBI».

O6opynoBanue: mozaenb moiiekynsl JJHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHHUE KJIETKH.

XVMMHUYECKHM COCTaB KIETKHM. XHUMHUYECKHE DJIEMEHTBI: MAaKPOdIJIEMEHTHI,
MUKpPO3JIeMEeHThI. Bosia 1 MuHepaibHbIE BEIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BelIeCTB B KieTke. llomnepxanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMUHOKHCIOTHI — MOHOMEpPHI OEIIKOB.
He3zamenumble 1 3aMeHUMbIE aMUHOKHUCIIOThl. AMUHOKHUCIOTHBIA COCTaB. Y pPOBHU
CTPYKTYpbl O€ITKOBOM MOJIeKYyJibl (TIEpBUYHAsl, BTOPUYHAS, TpETUYHAs U
YETBEPTUYHASL CTPYKTypa). XHUMHUYECKHME CBOIcTBa OenkoB. buonornueckue
(GyHKIH OEIKOB.



®depmeHThl — Ouonorudeckue Katanuzatopbl. CTpoeHue QepmeHra:
aKTUBHBIA WEHTp, cyOcTpaTHas cnenupuyHocTtb. KodepMmeHnTsl. Butamunsi
OTnuuust GepMEHTOB OT HEOPTAHUYECKUX KaTalTu3aTOPOB.

VYrineBonpl:  MoOHOcaxapuabl  (TVIIOKO3a, pubo3a U J1e30Kcupr003a),
aucaxapuibel - (caxaposa, JakTo3a) MW mojucaxapuiibl  (Kpaxmaj, TJIMKOTEH,
HeJUT0I103a). buonornvyeckue GyHKIMH YIIIEBOOB.

Jlunuasl:  Tpurauuepuabl, Qocoaunuasl, crepouasl. ['HapoduibHO-
runpodobHbie  cBoiicTBa. buonornueckue @yHkuum nunugoB. CpaBHEHHE
yIJI€BOJIOB, OEIKOB U JUMHUI0B KaK HCTOUHUKOB SHEPTHUH.

Hyxneunnoseie xucnotrel: JHK u PHK. Hykineoruast — MoHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pyukuuu JAHK. Ctpoenne u ¢pynxuun PHK.
Buast PHK. AT®: ctpoenue u GpyHKIIUU.

[wuronorus — Hayka o kietke. KiietouHnas Teopus — npuMep B3auMOJICUCTBUS
uzeil 1 PaKkToB B HAYYHOM MMO3HAHUH. MeTObl U3YUYEHUS KICTKH.

Knerka kak wenoctHas >xuBas cucteMa. OOmmMe NpU3HAKK KIIETOK:
3aMKHyTas HapyxHas memOpana, monekyybl JIHK kak reneruueckuii ammapar,
cUCTEMa CUHTe3a Oeka.

Tunsl KIETOK: JyKapuoTHyeckas U mpokapuoruyeckas. OcoOeHHOCTH
CTpOEHHUs TpokapuoTuueckon kietku. Kierounas crenka Oakrtepuili. CTpoeHue
AYKapUOTUYECKON KIEeTKA. (OCHOBHBIC OTJIMYUSA PACTUTEIBHOW, XWBOTHOM U
IrpUOHOM KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoiictBa v pyHkiuu. [{utomnasma u eé
opranounbl. OnHomeMOpannbie opraHounbl kietku: OIIC, anmapart ['onbmxwu,
I30COMBI. [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, IIIACTUIBI.
[IpoucxoxneHne MHUTOXOHIApUM H mnactua. Buasl mmactun. HememOpanHbie
OpraHoufbl KJIETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUONIH, PECHUYKH,
KryTHUKA. QYHKIIMU OPraHOWI0B KJIETKU. BKiItoueHus.

SAnpo — perynaropHslii 1eHTp KieTku. CTpoeHue sjpa: siaiepHas 00010YKa,
KAapHOILIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpT BELIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiaen, P. Bupxos, J[x.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Juarpammer:  «Pacripenenenue  XUMHUYECKMX JJIEMEHTOB B HEKHMBOMU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOJIE».

Tabmumsl n cxemsl: «llepuoanueckas Tabnuila XUMHUYECKHX 3JIEMEHTOBY,
«CTpoeHue MoeKybl Boab», «brocunres 0enka», « CTpoeHrne MOJIEKYJIbl OenKay,
«Ctpoenue pepmenta», «Hykinennossie kuciotbl. [JHK», «Ctpoenue mosiexkybl



AT®», «CtpoeHne >yKapuOTHYECKOM KIETKW», «CTpOEHHE >KMBOTHOM KIIETKW»,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHHe MPOKAPUOTUUYECKOU KIIETKUY,
«CtpoeHue szipa KIeTKn», «YIeBOAbD, «JIMIuIbD.

OOGopymoBaHHe: CBETOBOW MHUKPOCKON, OOOpYyJOBaHHME JUIsI TPOBEACHUS
HAOJIIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpPOIpPENnapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

Jlabopatopnas pabora Ne 1. «M3yueHue KaTaqTUTUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha IpUMEpE aMIIIa3bl UK KaTajaasbl)y.

Jlabopatopnass pabora No 2. «M3ydyeHue cTpoeHHs KJIETOK pacTEHUH,
KUBOTHBIX U OaKTepUM MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M HMX
OTIMCAHUE.

Tema 4. ’KusHeneATeIbHOCTh KJIETKH.

OOMeH BemiecTB, WM MeTaboau3M. AcCUMMIIANMS (TUTAaCTUYSCKUN OOMEH) M
JUCCUMMWJIISIUS (SHEPreTUYeCKUil OOMEH) — JBE CTOPOHBI E€AMHOro Ipoliecca
MeTabonu3ma. Pojib 3aKOHOB COXpaHEHHUsI BEIIECTB U SHEPruM B IMOHUMaHUU
MeTaboau3ma.

Tumnber oOMeHa BemecTB: aBTOTPOMHBIM U reTepoTpodHbIi. Pons dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN IHEPTUU B KIIETKE.

®orocunte3. CperoBass U TeMHOBasg (a3bl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdekTuBHOCTh (HoTOCUHTE3a. 3HAUeHUE (POTOCUHTE3a NSl KU3HU
Ha 3emutie. BiausiHue ycnoBwmii cpenbl Ha (POTOCHHTE3 U CIIOCOOBI TOBBIIICHHS €TO
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHUIA.

XeMocuHTe3. XeMOCUHTE3Upyoe 0akTepuu. 3HaYeHUE XEMOCUHTE3a s
KU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciuieruieHue BellecTB, BbIJEICHUE U
AKKyMyJUPOBaHHE OJHEPrud B KJIETKE. OTambl SHEPreTHYECKOro OOMeEHa.
I'mukonus. Bpoxkenue u ero BuAbl. KHUCIOpPOIHOE OKHUCIEHWE, WA KIETOYHOE
JIbIXaHUE. OKucnuTenbHOe dbochopunupoBanue. D¢ hHEeKTUBHOCTH
SHEPreTUYeCcKOro 0OMeHa.

Peakuuu ™atpuunoro cunre3a. ['enermyeckas wuHdopmamus u JHK.
Peanuzanus renetmdyeckod wH(pOpManuu B KIETKE. | €HETUYECKHH KOJ W €ro
cBorictBa. TpaHckpuniusg — maTpuuHblii cuHTe3 PHK. Tpancnsauus — 6nocunTes
oenka. Otanbl TpaHcasauuu. KoaupoBaHwe aMUHOKHUCIOT. Posib pubGocom B
OonocuHTe3e Oenka.

Hexnerounsie ¢hopmbl sxu3uau — BUpychl. Uctopust oTkpeitus Bupycos (1. 1.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI M KU3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesnu pacrteHuidd, KUBOTHBIX U YEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynozaepunura yenoseka (BMY) — BozOyaurens CIIM/a.



OOpatHast ~ TpaHCKpumluusi, peBepraza ©  uHTerpaza. llpodunakruka
pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUIA.

JdemoHcTpanuu:

[Toptpetsi: H. K. Konbuos, /1. 1. Usanosckuii, K. A. TumMupsses.

Tabmuupbr u cxembl: «Tunbel nuTanusy, «Meradonuzm», «MUTOXOHAPUD,
«JHepreTuyeckuit oomen», «Xmopomacty, «®Dorocunredyn, «Ctpoenue JIHK»,
«CTtpoeHue u PyHKIMOHUPOBAHUE reHay, «CuHTe3 Oenkay, «I'eHeTHYeCKUil Koy,
«Bupyce», «bakrepuodarm», «Ctpoerune u xuzHeHHbIH 1nmkn Bupyca CIIN/a,
oaxTepuodaray, «Pemmukarus JTHK».

Ob6opynoBanue: Moaenu-antuinkauuu «Yasoenue JIHK wu Tpanckpunuusy,
«buocunres 6enka», «CTpoeHue KIeTKu», Moesb cTpykTypbl JJHK.

Tema 5. Pa3MHoOKeHHe U MHAUBUAYAJbHOE PA3BUTHE OPTaHU3MOB.

Kierounberii 1uKII, WM JKU3HCHHBIM LMK KiIeTku. MHTepdaza m MHTO3.
[Ipomueccrl, mpoTekaromue B uHTepdaze. Permkanusa — peakuus MaTPpUIHOTO
cunte3a JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIH Ha0Op — KapUOTHIL.
JiunmonaHei M TAlvIOMAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUIBI.
[uTonornueckne OCHOBbI PAa3MHOXKEHUA W HWHIMBHAYAJIBHOTO  Pa3BUTHS
OPraHu3MOB.

Henenue knetku — muto3. Craauu mutoza. IIpoueccsl, npoucxonsimue Ha
pPAa3HBIX CTAUAX MUTO3a. BHOTOTHYECKHUI CMBICI MUTO3A.

[Iporpammupyemasi rubenb KJIETKU — aromnTo3.

@dopMbI pa3sMHOXKEHHSI OPTaHU3MOB: OECIIoyioe U MoyioBoe. Bumbl 6ecmomnoro
Pa3sMHOXEHUS: JICJICHUE HAABOE, II0YKOBAaHWE OJHO- W MHOIOKJIIETOYHBIX,
cropooOpa3zoBaHKe, BEreTaTUBHOE pa3MHOKeHHE. VICKycCTBEHHOE KIOHUPOBAHUE
OPraHu3MOB, €T0 3HAYEHUE JIJI CEJIEKIIUU.

[TonoBoe pazMHOXKEHHE, €T0 OTIUYHUS OT OECIIOI0TO.

Meiio3. Cragun meiosza. Ilpouecchl, MPOUCXONAIINE HA CTAagUsAX Meio3a.
[loBenenue xpomocom B Meuo3e. Kpoccunrosep. buosmornueckuii CMbICH H
3HAYCHUE MEK03a.

l'amerorenes — mnporecc oOpa3oBaHUS TOJIOBBIX KJIETOK Yy JKHWBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKH U sIMYHUKH. OOpa3oBaHWEe U Pa3BUTHE IMOJOBBIX
KJIIETOK — TaMmeT (CrnepMaTo30u]l, AWIEKIIeTKa) — CHEPMAaTOr€HE3 M OBOTCHES.
OCOOEHHOCTH CTPOEHUSI SAMIIEKIETOK W crepMaro3ouaoB. Omiog0TBOpEHUE.
[Taprenorenes.

NunuBunyanbHoe pa3BuTue (OHTOreHE3). OMOpHUOHAIBLHOE Pa3BUTHE
(amOpuorenes). JTtarnbl SMOPHOHATBLHOTO PA3BUTHUS Y TO3BOHOYHBIX >KHUBOTHBIX:
npobieHue, racTpyisius, opraHorene3. IloctamOpuonanbHOe pa3Butue. Turbl
NOCTAIMOPUOHAIBHOTO Pa3BUTHS: MpAMOe, HenmpsiMoe (IMYMHOYHOE). Brnusinue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIC
YPOJCTBA.

Poct m pasButne pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHHUSA: CTPOEHUE
CEMEHU, CTA/INU PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuupl u cxembl: «DopMbl pa3MHOKEHHUS OPraHU3MOBY», «JIBolHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHHi», «BereraTuBHOEe pa3MHOXKEHHE
pactenui», «Jlenenne xnetku Oaktepuit», «CTPOCHHE TIOJOBBIX KIIETOKY,
«Ctpoenue xpoMocombl», «Knerounbiii mukn», «Pemmukanus JTHK», «Mutosy,
«Meioszy», «lIpsmoe u HenmpsiMoe pa3BuUTHE», «l aMeToreHe3 y MICKONUTAOIINX U
4eJ0BeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOIPENAPATHI «Cnepmaro3onasl
MJICKOIIUTAIOIIETO», «SHIeKIeTka miuekonuTarmero», «KapuoknHes B KieTkax
KOpElIKa JIyKa», MarHuTHas MOJeJb-aliuiuKauus «J/lenenue KIEeTKn», MOJEIb
JIHK, monenb meTadazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

Jlabopatopuast pabora Ne 3. «HabOmomeHnne MuTO3a B KIETKaX KOHYHKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

Jlabopatopnass pabora Ne 4. «/3ydeHue CTpOECHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKpPOIIPENapaTaxy».

Tema 6. HacsieACTBEHHOCTh 1 K3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Micropus pa3Buths reHeTUKHU. Ponb nuronoruu
¥ OMOpHOJIOTUM B CTAaHOBJIICHMM Te€HETHUKH. Bkiaa poccuilckux u 3apyOeiHBIX
y4€HBIX B pa3BUTUE TEHETUKU. Meroapl TeHeTHUKU (TUOPUAOIOTUYECKUM,
[UTOICHETUYECKUHN, MOJEKYISIpHO-TeHeTHYeCKUii). (OCHOBHBIE TI'€HETUYECKHUE
noHATHs. [ eHeTnYecKkass CHMBOJIMKA, UCMOJIb3yEeMasl B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MoHorubpunHoe CKpellMBaHue. 3aKOH €AUHO00pa3usi THUOPUIIOB TEPBOIO
nokoJieHus. IIpaBuino JOMUHMpPOBaHMS. 3aKOH PACHICIJICHUS MNPU3HAKOB.
['unotre3a yuctoTel rameT. [10JIHOE M HEMTOJTHOE JOMUHUPOBAHUE.

JuruObpuaHoe  CKpenMBaHWE. 3aKOH  HE3aBUCHUMOTO  HAaCIEOBaHMS
npu3HakoB.  l{UTOreHeTHUecKMe  OCHOBBI  JUTHOPUIIHOTO  CKPEIIMBAHUA.
AHanuzupyouee ckpenmBanue. Mcnoap30BaHne aHAIUM3UPYIOLIETO CKPEIINBAHUS
JUISL OTIPEICSICHHs] TEHOTHIA OCOOHU.

CuemienHoe HacnefoBaHue npu3HakoB. PaGora T. Moprana 1o
CLEIUIEHHOMY HACJIEJOBaHUIO I'eHOB. HapylieHue cuernieHrs reHoB B pe3yibTare
KPOCCUHIOBEpA.

XpoMOCOMHas1 TEOpPUS HACIEICTBEHHOCTH. | €eHETHUECKHUE KAPTHI.



I'enetnka mosna. XpoMOCOMHOE OMNpeAeIeHue mosia. AyTOCOMBbI U TOJIOBBIE
XpoMocoMbl. ['omoramMeTrHsie W reTeporaMeTHble oOpraHu3Mbl. HacnepoBanue
MIPU3HAKOB, CLIETIJIEHHBIX C MOJIOM.

N3menunBOCTh. BUBI ”3MEHUNBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponb  cpenbl B HEHACHEACTBEHHOM  M3MEHUMBOCTHU.  XapaKTEPUCTHKA
MOAU(UKAITMOHHONW U3MEHUYMBOCTHU. BapuanmoHHbIi psil U BapualluOHHAST KPUBAs.
Hopma peakuuu mnpusHaka. KolWueCTBEHHBIE M KAUYECTBEHHBIE NMPU3HAKU U UX
HOpMa peakinu. CBOMCTBA MOIU(PUKAITMOHHON N3MEHUYHNBOCTH.

HacnencrBennas, wiM TeHOTHUIHMYECKas, W3MEHUYMBOCTh. KomOmHaTHBHAs
W3MEHYUBOCTb. Melo3 W TMOJIOBOM mpollecC — OCHOBa KOMOWHATHUBHOM
U3MEHYUBOCTU. MyTanimoHHas u3MEeHUUBOCTh. Kitaccudukanus MyTaluii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MPUYUHBI MyTaluil. MyTareHHble (pakTophI.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HaclieacTBeHHOM n3menunBoctyd H. 1. BaBuiosa.

BHesiiepHas HacIeCTBEHHOCTh M U3MEHUUBOCTb.

I'enetuka uyenoBeka. Kapuotun uenmoBexka. OCHOBHBIE METOJbI T'€HETHUKH
YeJIOBEKa: TCHCAIOTHYCCKUM, OTU3HEI[OBBIM, IINTOTCHETHYCCKHI, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHUIIA:
IIOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[M11P-ananu3a. HacnencTtBeHHble 3a00jeBaHUS YelOBEKa: Te€HHbIE OO0JIE3HH,
0OJIe3HU C HACJEJCTBEHHOM MpPeapacioyiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckne W reHepaTuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUHAMBI
3I0POBOT0 00pa3a KW3HM, TUATHOCTUKU, MPOPUITAKTUKH U JICUCHUS TCHETUYECKIX
Oosne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHME. 3HAYEHUE MEIUIIMHCKON
TE€HETHUKH B MPEOTBPAICHUN U JICYCHUN TeHETUYECKUX 3a00JIeBaHUM YeToBeKa.

JdeMoHcTpanuu:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUersepukos, H. B.
Tumodees-Pecosckuii, H. 1. Basuios.

Tabmuet  w cxembl:  «MOHOTHOpPUIAHOE  CKpEIIMBAaHUE MW €ro
UTOTCHETUYECKass OCHOBa», «3aKOH pACHICIJICHHS W €ro IUTOTCHETHYecKas
OCHOBa»,  «3aKOH  YHMCTOTBI  Tamer», «JurubpumHoe  CKpeluMBaHHEY,
«uTomornyeckue OCHOBBI JTUTUOPUTHOTO CKpELUBaHUA, «Metio3»,
«B3anmoAenuCcTBUE AQJUICNIBHBIX T€HOB», «l'€HeTHYecKue KapThl PACTEHU,
JKUBOTHBIX U 4YeJoBeKa», «l'eHeTnka mosia», «3aKOHOMEPHOCTH HACJIEAOBAHMS,
CLUEIUIEHHOTO ¢ mnosiom», «Kapuotumbl uYenoBeka HW KUBOTHBIX», «Buasl
U3MEHYUBOCTY, «MoaudukaimonHas HW3MEHUYUBOCTHY, «HacnmemoBanue pesyc-
daktopa», «I'eHeTrka rpynm KpoBm», « MyTarimoHHast U3MEHUYUBOCTHY.

OO6opynoBanue: Mojenu-anmaIukanun  «MOHOTHOPUIHOE CKpELMBAHUE,
«HemonHoe nmoMuHUpOBaHUEe», «JuruOpuaHoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHKPOCKOIl M MHKporpenapaT «Jlpo3zodpuna» (Hopma, MyTauuu
(bOopMBI KPBUIBEB U OKpPACKH Teia), repdbapuii «['opox moceBHON».

JlabopaTopHbIe M IpaKTHYecKUue padoThbl:

Jlabopatopuast pabora Ne 5. «/3ydeHue pe3yiabTaTOB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKpPOIpEnapaTaxy.

JlaboparopHas pabota Ne 6. «3yueHue MoaupuKarmoHHON U3MEHYMBOCTH,
MOCTPOEHHUE BAPUAILMOHHOTO PSiJIa U BAPUALIMOHHON KPUBOW.

Jlabopatopuast pabora Ne 7. «AHanmu3 MyTanuid y Ipo30QHiIbl HA TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocraBieHWE M aHAIU3 POAOCIOBHBIX
YEIOBEKA.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak HaykKa M IpoIecC. 3apOKIEHUE CEJIEKUUU U JOMECTHKAILUS.
Yyenne H. UW. BaBunoBa 0 1eHTpax TMNPOUCXOXKIACHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHUM. LIEHTpBhI MPOMCXOXKIAEHUS AOMAIIHUX KXUBOTHBIX. CoOpT,
OpOJa, IITAMM.

CoBpeMeHHbIE METOJIbI CeNeKIMH. MacCOBBIM U MHAMBUIYAJBHBIA OTOOPHI B
CEJIEKIMN pacTeHUl M JKUBOTHBIX. OIlleHKa 3KcTepbepa. BIM3KOpOJCTBEHHOE
ckpeniuBanue — HHOpuauHT. Ywucras nuHug. CKpelMBaHUE YHCTHIX JIMHUM.
I'ereposuc, unu rubpunHas cuna. HepoacTBeHHOE CKpelllMBaHUE — ayTOPUAMHT.
Otpanénnass rtuOpuauzanuss W €€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
NOJIy4YEHUE TNOJUIUIONI0B. JIOCTHIKEHMSI CENEeKUMU pacTEeHUM, XUBOTHBIX U
MHUKPOOPTaHU3MOB.

brotexHonoruss Kak OTpacib NPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3ganusi pexomOuHanTHo JIHK wu TpaHcrennsix opranusmoB. Kiertounas
uHKxeHepus. Kierounele KyabTypbsl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUU.
KitoHupoBaHue BBICOKOIIPOIYKTUBHBIX CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Dkosoruueckue W dtudyeckue  npoosnembl. MO —  reHeTuyecku
MOAUGMUIIIPOBAHHBIE OPTraHU3MBI.
JlemoHcTpanuu:

IToprpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBanoB.

Tabmuubr 1 cxembl: Kapra «lIeHTpbl NPOUCXOXKACHUS M MHOT000pa3us
KYJBTYPHBIX pacTeHui», «[lopoasl ToMamHUX KUBOTHBIX», «CopTa KyJbTypPHBIX
pacrenunity, «OTnanéHnas rudpuauzaiusy», «Padotel akagemuka M. @. MBanoBay,
«lomumnonnus», «OO0BEKTHI OuoTexHONOTHNY, «KIeTouHbIe KyJIBTYpHl U
KJIOHUpOBaHUE», « KOHCTpyHpOBaHUE U IIEPEHOC I€HOB, XPOMOCOM).

O6opynoBaHue: MyJISKHU TUIOJIOB U KOPHETIOA0B TUKHUX (DOPM U KYJIBTYPHBIX
COpTOB pacTeHui, repoapuit «CenbCcKOX035UCTBEHHBIE PACTEHUS.



JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

Oxckypeust «OCHOBHBIE METOABI W JOCTHKEHHUS CEJICKIMU PACTeHUM W
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIINIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaTOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KUIACC

Tema 1. DBoJIIOLIHOHHAS 0HOJIOT HS.

[Ipennocbulki BO3HUKHOBEHHUS SBOJIOIMOHHON TEOpUHU. DBOIIOLMOHHAS
Teopust U €€ MecTo B OMoNoruu. BiusiHue 3BOJIIOIMOHHONW TEOPUU HA PA3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerenbctBa HBoonuu. [lameoHTONOrHYECKHE: MOCIEI0BATEIbHOCTD
MOSIBJICHUSI BHUJIOB B TMAJICOHTOJIOTMUECKOW JIETOTHCH, TIEPEXOMHBIE (HOPMBI.
buoreorpaguueckue: cxoacTBo u paznuune GayH u Hpiop MaTepuKkoB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJACTBA U PA3NUYUs SMOPHOHOB pAa3HBIX BHUIOB
M03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJOTHUYHbIC,
PYAUMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUUECKUE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX META0OIMYECKHX MMyTed y BcCeX
OpraHU3MOB.

OpomonronHas teopusi Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHHS
JapBUHM3MA. JIBWOKYIIME CHJIBI DBOJIIOIMU BUJIOB 1O JlapBuHY (M30BITOYHOE
Pa3MHOXKEHUE MPU OIPAaHUYEHHOCTH PECYPCOB, HEOMpEIEIEHHAs W3MEHUYUBOCTD,
O0opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernyeckas teopus 3Botonnn (CTI) U €€ OCHOBHBIE MOJI0KEHUS.

MukposBomonus. [lonmynsiuus kak eqMHUIA BUA U SBOJIOLIMH.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupojae. MyTallMOHHBIN
mpoiecc ¥ KOMOWHATUBHAS W3MEHYMBOCTH. [lOMyNIsIMOHHBIE BOJHBI U Jpeiid
reHoB. M30is1ust 1 MUTpalus.

EcrectBeHHbIit 0oTOOp — HampaBisoomui (akTop 3SBOIOIUUA. DOpPMBI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0aeHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Boouuu. [Ipumepst
MPUCTIOCOOJICHH Y OpraHu3MOB. ApoMoph 036l M HANOATATITAIUH.

Bun wu BumooOpazoBanue. Kpurepuum Buma. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOrHIecKoe.

MakposBomonusi. DPopMbl  HBONIONUU:  (pUIIeTUYECKAs, JUBEpreHTHas,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTuMocTh 3BOTIOLUY.

[Ipoucxoxaenre OT HecleluaIu3upOBAHHBIX MpenkoB. [Iporpeccupyromias
crienuann3anus. AJanTUBHAS pauaIus.

JdeMoHcTpauuu:



[Toptpetsl: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, . I'ekkens, @. Mromep, A. H. Cesepiios.

Tabmuis! u cxembl: «Pa3BuTHe OpraHMuecKoro Mupa Ha 3emiiey», «3apobIIn
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OoppOBI  3a
cymectBoBanue», «EctecTBeHHbIN 0TOOPY, «MHOrooOpasue COpTOB PACTEHUID,
«MHoroo6pasue  mopoJ  KHUBOTHBIX), «ITonynsaunny», «MyTanuroHHas
U3MEHUYUBOCTB», «ApoMopdo3b», «Waumoamantauum», «OO0mas aereHepauus,
«/IBmxymue cuibl 3Boionnn», «Kapra-cxema wmapumpyra myremectsus Y.
HNapsunay, «boppba 3a cymiectBoBaHue», «IIpucrnocobIeHHOCTh OPraHU3MOBY,
«"eorpaduueckoe BU1000pa3oBaHNe», « IKOJIOTHUECKOE BUI00OPA3OBAHUEY.

O6opynoBaHKe: KOJJIEKIUS HACEKOMbBIX C Pa3jIM4YHBbIMU THUIIAMH OKPACKH,
HAOOp IUIOOB M CeMsH, KoyuleKius «lIpumepsl 3aUIUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJeNIb «OCHOBHBIC HAIPABICHUS JBOJIOIUNY, 00BEMHAS MOJECIb
«CTtpoeHue roJiIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpadguueckas kapra wmupa, KojuleKuus «DopMbl COXPaHHOCTH
HMCKOMAeMbIX JKMBOTHBIX M pacTeHUi», Mojenb ammmukanus «llepekpéct
XpOMOCOM», BIaxHble npenapatbl «Pa3Butue Hacekomoro», «Pa3Burue
JSATYIIKW», MUKpompemnapaT «/lpo3odwmina» (Hopma, myTanuu (OpMbI KPbIILEB U
OKpacKH Tena).

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(OIOrHUECKOMY
KPUTEPHUION.

JlaGoparopnas pabora Ne 2. «Onmcanue nprcocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emue.

JloHay4HbI€ TPEACTABICHUS O 3apOKJICHMM >KW3HU. HaydHble THIOTE3bI
BO3HUMKHOBEHUS KU3HM Ha 3emiie: a0uoreHe3 W NaHCIepMus. XuUMUYecKas
IBOMIIOIUS. AOHUOTEHHBIM CHUHTE3 OPraHWYECKHUX BEIIECTB U3 HEOPTaHMYECKHX.
DKCIEPUMEHTANBHOE MOATBEPKIAECHNE XUMUYECKON IBONMIOINH. HavanbHbIe Tansl
ounonornyeckoi sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHE NPOTOKJIETKU. [IepBble KIETKM W WX 3BOJIIOLHS.
DopMHUPOBAHUE OCHOBHBIX IPYIII KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emue mo spam M nepuojam. Kartapxeil. Apxeickas u
nporepo3oiickas Hpbl. llaneo3olickas spa u €€ mepuoabl: KEeMOPUMCKUIA,
OPJIOBUKCKHUH, CUITYPUUCKHM, T€BOHCKU, KAMEHHOYTOJIbHBIN, TIEPMCKH.

Me3so30iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUN, MEJIIOBOM.

KaiiHo3oMickas 3pa u €€ 1nepuoipl: NAJCOr€HOBBIM, HEOICHOBBIMH,
AHTPOTOT€HOBBIN.



XapakTepucTUKa KJIMMaTa U IeoJOornYyecKux mpoueccoB. OCHOBHBIE ATallbl
ABOJIIOLIMM PACTUTENBHOTO M KMBOTHOrO MuUpa. ApoMopdo3bl y pacTeHUH u
XKUBOTHBIX. [losiBNIEHME, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucreMa OpraHMYecKOro MHpa KaK OTpakeHHe »3Boiouud. (OCHOBHbBIE
CHUCTEMAaTUYECKHE TPyl OPraHU3MOB.

DBOJIIOLMA YEJIOBEKA. AHTPOIIOJIOTHs KaK HayKa. PazBuTue rnpeacraBiieHuil o
IPOUCXOXKJEHUN ueJoBeka. Meroasl H3ydeHHsl aHTpororesesa. CxoacrtBa u
pa3IMyuusl 4eJIOBEKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBenHas
U3MEHUMBOCTh M  €CTECTBEHHBIH o0TOOp. OOIecTBeHHbIH 00pa3 KHU3HHU,
U3TOTOBJIEHUE OPYJUH TpyJa, MbIIUICHHUE, PEYb.

OCHOBHBIE CTa/IUM U BETBU 3BOJIIOLIMH YEJIOBEKA: aBCTPAJIONUTEKH, HenoBek
yMenbld, Yemoek npsaMoxoasmui, YermoBek HeaHAEpTAIbCKUM, YenoBek
pa3yMHbIii. Haxoakum uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMs, 00JIacThb
pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

UYenoseueckue packl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpasmiickasi),  HeErpo-aBCTpalioujHas  (PKBATOpUAJbHAs),  MOHTOJOUIHAsS
(a3maTcko-amepukaHckas).  YepTsl  MNPUCIOCOOJICHHOCTH  MpEJCTaBUTEIECH
YEJIOBEYECKUX pac K YCJIOBHUSAM CYIIECTBOBAaHUS. EJIMHCTBO 4YEIOBEUECKUX pac.
Kpurtuka pacusma.

JdemoHcTpanuu:

[Toptpetsi: ®. Pemu, JI. Ilactep, A. N. Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuubl u cxembl: «Bo3HukHoBeHue CoyiHEUHON cucteMbl», «Pa3BuTue
opraHudyeckoro Mupay», «PacturenbHas kieTka», <«OKUBOTHas  KIETKay,
«ITpokapuoTtnueckast kieTka», «COBpEMEHHAs CHCTEMa OPraHUYECKOTrO MHUPay,
«CpaBHEHHE aHATOMHYECKHX YEpPT CTPOCHHUS 4YEIOBEKAa M YEIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJCOHTOJOTHYECKUX  HAXOJOK  MPEIAKOB
COBPEMEHHOT0 uenoBeKa», «JlpeBHelmue moan», «lpeBHue moan», «llepsbie
COBPEMEHHBIE JI0IN», «YemoBeuecKkue paco».

O6opynoBanne:  Myisiku — «lIpoucxoxknenne — yenoBeka»  (OIOCTHI
ABCTPAJIONUTEKA, MHUTEKAHTPOIA, HEaHJepTaldblld, KPOMAHbOHIIA), CJIENKH WIIU
U300pKEHUS KaMEHHBIX OpYyJIui NEepBOOBITHOTO YeloBeKa (KaMHHU-YOMIEPHI,
pyownta, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KOUIeKIus «DopMbl
COXPAHHOCTHU MUCKOMAEMbIX YKUBOTHBIX U PACTCHUIN.

JlabopaTopHble ¥ paKkTHYecKue padoThl:

[TpakTuueckas padora Ne 1. «M3yueHne nckomaemMbIX OCTaTKOB PACTEHUUN U
YKUBOTHBIX B KOJJIEKIIUAX).



DKCKypcHsi «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emse» (B €CTECTBEHHO-
HAy4YHbIN WIH KPaeBEAUECKUI My3€e).

Tema 3. Opranusmsl ¥ OKpysKaloIas cpejaa.

OKOJIOTHSI KaK HayKa. 3ajau U pa3iesibl 3KOJIOIMU. MeTOoIbl 3KOJIOTHYECKUX
UCCIEN0BAHUN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIIOBEKA.

Cpenpl oOuTaHHsg OpPraHU3MOB: BOJAHAs, HA3eMHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxomornueckue (aktopel. Kiaccuduramus sxomormdeckux (HaKTOPOB:
abuoTuyeckre, OMOTHYECKHME U AaHTPOINOreHHble. JIelCTBHE 3KOJOTHYECKUX
(GhakTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaXHOCThb. DoTOonepruoan3M.
[IpucnocoOnenuss OpraHM3MOB K  JIEMCTBUIO  a0MOTHYECKMX  (PAKTOpOB.
buonornueckue puTMBL.

Buornueckue (bakTopHI. Buet OMOTHUYECKUX B3aUMOJIECTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepamus,
MyTyajlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJEOHUYECTBO). AMEHCAIM3M,
HEUTpan3M. 3HAu€HHE OWOTHMYECKUX B3aMMOJEWCTBHM JIs CYIIECTBOBAaHUS
OpPraHU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XAPAKTEPUCTUKU monyssiuu. (OCHOBHBIE MOKa3aTeNH
HNOMYJISIMU: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIa€MOCTb, CMEpPTHOCTh, MPHUPOCT,
murpanus. J{lnHaMyKa 4uCI€HHOCTH MOIMYJISIUA U €€ peryssuus.

JdemoHcTpanuu:

[Toptpetsr: A. I'ym6onbar, K. @. Pynbe, D. ['ekkensb.

Tabnuubl u cxemsl: kapta «I[Ipupogusie 30Hb1 3emun», «Cpeapl 0OUTaHUS
opranusmoBy», «®otonepuoausm», «llonmynsauum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJISIUUU UH(DY30puu-Ty Ppenbkny, «Ilumiesbie nenm».

JlabopaTopHble U IpaKkTHYecKue padoThbl:

Jlabopatopnas padorta Ne 3. «Mopdonoruyeckne 0cCOOEHHOCTH PaCTEHUMN U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas padota Ne 4. «BiusiHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktuueckas padorta Ne 2. «[Togcuér MIOTHOCTH MOMYJIAIMA Pa3HBIX BUIOB
pacTEHUI.

Tema 4. Coo01mecTBa M IK0JIOIHYECKHE CHCTEMBbI.

Coo0miecTBOo opranu3sMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBaf,
pOCTpaHCTBEHHas, Tpoduueckas (mumeBas). Bunmbl-nomunantel. CBs3u B
OuoIeHo3e.

Dkosornueckre cuctembl (dkocucreMbl). Ilonarue o006 s3KocucTtemMe U
ouoreoneHoze. DOYHKIIMOHATBHBIE KOMIIOHEHTbI 3KOCUCTEMBI: MPOJYLIEHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEUIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (muILEBbIE) YPOBHU JKOCUCTEMBbI. [luIiieBble LENMM U CETH.
OCHOBHBIE TIOKa3aTeld SKOCHCTEMBI: OuMomacca, NPOAYKUHA. OKOJIOTHYECKHE
OUPaMUJbL:  TPOAYKIMM, YHUCICHHOCTH, Ouomacchl. (CBOHCTBA 3KOCHUCTEM:
YCTOMYUBOCTD, CAaMOperyJisius, pa3BuTtue. CyKieccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO
WIH [IMPOKOJIMCTBEHHOIO JIECa.

AHTpPOIIOT€HHBIE ~ DKOCUCTEMBI.  ATPOIKOCHUCTEMBL. Y POOIKOCUCTEMBI.
buonornueckoe 1 X03siCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak @akrtop ycroiunBoctu sKocucteM. CoxpaHeHUe
OMOJIOTMYECKOro pa3HOoOOpa3us Ha 3emiie.

Yuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB u CTpyKTypa
ouoceprr. XKuoe BemectBo u ero ¢yHkimu. OcobeHHOCTH Omocdepsl Kak
rII00aJIbHONW JKOCUCTeMBI. J[MHamMuueckoe paBHOBecue u oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOT€OXUMUYECKUE ITUKIIBI AJIEMEHTOB (yTiieposa,
a30Ta). 30HATBHOCTh Onocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBo B 6nochepe 3emn. AHTpONIOTeHHBIC U3MEHEHHS B Onocdepe.
['mo6asibHbIE HKOTOTHYECKUE TTPOOTIEMBI.

Cocy1iiecTBoBaHHE MIPUPOIBI 151 YEJI0BEUECTBA. CoxpaHnenue
Onopa3zHooOpa3usi Kak OCHOBa yCTOMUMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
yOpaBJIICHUs] TPUPOIHBIMU pecypcaMu MW HX HUCHOdb30BaHue. JlocTmxkeHus
OMOJIOTUHU U OXpaHa MPUPOJIBI.

JdemoHcTpanuu:

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

Tabmuupbl u cxemsl: «llumesbie nenu», «bHOLIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnpie cooOmecTBa», «llemn nuTanwsy, «IKoJOTHUECKAasT TUPAMUIAY,
«buocdepa u yenosek», «IKOocUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XxBoiiHoro  jeca», «buoneno3 Bogoéma», «ArpoueHos», «llpumepHsie
AQHTPOTIOTEHHBIE ~ BO3JEHCTBUS HA TOpupoxy», «BaxHeilmme HCTOYHUKU
3arpsi3HEHUS] BO3/lyXa U TPYHTOBBIX BOJ», «[louBa — BakHelIIash cOCTaBIAIOIIAs
ounocheprr», «DakTopsl Aerpaganuu mouBy», «llapaukoBsii d3dhdex», «DakTopbl
PaAMOAaKTUBHOIO 3arpsiz3HeHust Ouocdepbl», «OO0mias cTpykTypa Ouocheps»,
«PacnipocTpanenue ku3HM B Ouocdepe», «O30HOBBIM »HKpaH Ouochepn»,
«KpyroBopot yrieponaa B buochepe», «KpyroBopor azota B IpHUpOAE».

OO6opymoBanne: MOJETb-aMUIMKAKSI «TUMUYHBIE OMOIIEHO3B», TepOapuit
«PacrurenbHbIie cOOOIIECTBaY, KOUIEKINH «broneHos3y, «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJIBTYyp», Trepbdapuu W KOJUICKIMUM pPACTeHUH U
KUBOTHBIX, MPHHAJJICKAIINE K Pa3HBIM SKOJIOTHUYECKUM TpyIaM OJIHOTO BHUJA,



Kpacnas xnura Poccuiickoii ®enepaiiuu, M300pa’K€HUS OXPAHSIEMBIX BHJIOB
pacTeHU U )KUBOTHBIX.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHNA IIPOTPAMMBI 11O
BUOJIOTUN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBLIEI'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBnuBalTCs TpeOOBaHUS K pe3yibTaTam
OCBOGHHUSI  OOyYalOIIMMHUCSA TMPOrpaMM  CpeJHero  oOmero obOpa3oBaHUS:
JUYHOCTHBIM, METAIPEIMETHBIM M IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbBI

B cTpykType IMYHOCTHBIX PE3yJbTATOB OCBOECHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIME: OCO3HAHUE OOYYarOIIUMUCS POCCUNUCKON
rpaXXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITETIbHOCTH
U CaMOONpPEACNICHUIO, Haluyue MOTUBAIlMM K  OOyd4YeHHI0  OuOJOTHUH,
L[EJICHANPABIICHHOE PA3BUTHUE BHYTPEHHUX YOEKIECHUM JMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN Pa3BUTHUS OMOIOTHYECKOTO
3HaHMS, TOTOBHOCTh U CHOCOOHOCTH OOYYaIOIIMXCSl PYKOBOJCTBOBAaTHCA B CBOEH
JNEATEIbHOCTH I[I€EHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIWYME HKOJOTMUECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH IIEJIM U CTPOUTD KU3HECHHBIC TJIAHBI.

JInuHOCTHBIE pe3ynpTaThl OCBOCHUs Hpeamera «buonorus» AOCTUTrarOTCs B
CAMHCTBE Y4YeOHOM M BOCHUTATEIBHOW JESATENBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMH POCCUMCKUMU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMHU, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOpMaMu
MOBEJACHUS W CIIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHMS, CAaMOBOCHHUTAHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEH IMO3WIMU JHUYHOCTH, MaTPHUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSIKY, YEJIOBEKY TPY/a U CTaplieMy MOKOJIEHUIO,
B3aMMHOI'0 YBa)XKCHUS, OCEPEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HacCJEAUI0 U
TpaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, mpupone u
OKpYKarolen cpeae.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHMS YyueOHoro mpenmera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOUINXCsl PYKOBOJICTBOBATHCS
c(hOpMUpPOBAHHOW BHYTPEHHEH TMO3WUIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpWCHTAIlUH, TO3WUTHUBHBIX BHYTPEHHHX  YOEXKICHHWH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMBITA AEATEIBHOCTH B IMPOILECCE PEAN3AUUH OCHOBHBIX HANPABICHUN
BOCMUTATEJIbHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMH 00yYaIOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOTO YJIEHAa POCCUICKOTO OOIIECTBA;



OCO3HaHUE CBOMX KOHCTUTYLHOHHBIX IpaB MU OOS3aHHOCTEH, yBaKEHUE
3aKOHa M MPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENBHOCTH TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEUIEHUN y4eOHBIX W MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNIATh COOCTBEHHYIO TIO3MIIMI0O IO OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSIMU, KyJIbTYPHBIMH IIEHHOCTSIMHU U
COLIMAJIbHBIM TOJO0KEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B TIPOIIECC€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, MO3HABATENBHBIX W HCCIEAOBATEIbCKUX 3a/1ady, YBaXUTEIHLHOIO
OTHOIIEHUSI K MHEHUIO OIMOHEHTOB MpU OOCYXIACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOW NEATEIbHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpa)X JaHCKOU WJIECHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTHU IEpE]l
Poaunoii, ropmoct 3a cBOM Kpau, CBOO PoauHy, CBOM SA3BIK W KYJBTYDPY,
MPOIIOE U HACTOAIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHUE K MPUPOJTHOMY HACIEAUIO U MaMSITHUKAM TPUPO/IBI,
TOCTHXKEHUAM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBAaTh BKJIAJ POCCHUUCKMX YUY€HBIX B CTAHOBJIEHUE U
pa3BUTHE OWOJOTWMH, MOHUMAHUS 3HAYEeHHs] OMOJOTMM B TO3HAHUM 3aKOHOB
MPUPO/JIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uneiHas yOexxJI€HHOCTh, TOTOBHOCTh K CIIY>K€HHMIO M 3amure (OTeuecTtsa,
OTBETCTBEHHOCTb 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE IYXOBHBIX LIEHHOCTEW pOCCUNCKOTO HApO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHHUBATh CHUTYAI[MI0O U TMPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPHUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOILIICHUE K CBOMM POAUTENSAM, CO3/IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TPHUHATHS I[IEHHOCTEH CEMEMHOM JKWU3HU B COOTBETCTBHH C
TpaauuusiMu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAs ICTETHKY ObITa, HAy4HOrO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPy, OOIIECTBEHHBIX OTHOIICHUIA;



MOHUMaHUE YMOILIMOHATILHOTO BO3JCHCTBUSA KUBOU IPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BHJIAX HMCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢pusnuyeckoro BocnUTaHUsA, POPpMHUPOBAHUSA KYJIbTYPHI 310POBbS U
IMOLMOHAJIBLHOIO 0J1aroNOJIyYHUsi:

NMOHUMAaHWE W pean3alus 3J0POBOTO M 0e30MacHoro ooOpa3a >KU3HU
(310poBO€  TUTaHWE, COOJIIOJICHME TUTMEHWYECKUX TMpPaBUJI U HOPM,
COTAaHCUPOBAHHBIN PEXKUM 3aHITHH © OTAbIXa, peryisapHas (u3nvecKas
AKTUBHOCTH), OEpPENKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (DPHU3MYECKOMY U NICUXUYECKOMY 3/10POBbIO;

NMOHUMAHWE IIEHHOCTH TPaBUJ HWHJIUBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHWE TOCIEJCTBUNA W HEMPHUATHS BPEAHBIX MPHUBBIUCK (YHMOTpeOIeHUS
AJIKOTOJIs, HAPKOTHUKOB, KypEHHs);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYAO0JIIO0HE;

FOTOBHOCTb K AKTUBHOM JEATEIIbHOCTA TEXHOJIOTUYECKOW M COLMAIBHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHATH TaKyIO JI€SITEIbHOCTB;

WHTEpEC K paziMuHbIM cdepamM mpodecCHOHaTbHON JeATebHOCTH, YMEHUE
COBEpILATh OCO3HAHHBIA BBHIOOp Oyaymed mnpodeccun W pearnu30BbIBATh
CcOOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHUI0O U CaMOOOpPA30BaHHMIO Ha
NPOTSKEHUU BCEH KU3HU;

7) 3K0JI0TH4eCKOTr0 BOCIIUTAHMS:

AKOJIOTMYECKU 11eJIECO00pa3HOe OTHOIIEHUWE K MPUPOJIE KaK HCTOUYHHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHHS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOM KYyJNbTYphl: MPUOOpPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEHKH WX BO3MOXHBIX TOCICACTBUM ISt
OKPY’KaroIIEU CPEbL;

OCO3HaHMWE TI00aTBLHOTO XapaKTepa AKOJOTHYECKUX MPOOJIeM W TMyTeW ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU H3YYEHUU OUOJIOTHUHU
3HaHUA W YMEHMsS TIPU pelIeHUH TpoOJieM, CBSA3aHHBIX C palMOHAIBHBIM
IPUPOJIONONIB30BaHUEM  (COOJIO/IEHHE  TpaBWI  TOBEJACHUS B MPUPOJE,
HaIpPaBJICHHBIX Ha COXPAaHEHHWE pAaBHOBECHS B HKOCHCTEMAaX, OXpaHy BHUJIOB,
IKOCHUCTEM, OHOChEpHI);



AKTUBHOE HENPUATHE JICMCTBUM, TMNPUHOCAIIMX BpPEHN  OKPYkKaKOLIEH
MPUPOJIHON cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTUUECKHUE
MOCJIECTBUSA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HAIMYUE PA3BUTOrO 3KOJOTHYECKOTO MBIIUIEHHS, SKOJOTHYECKON KYJIbTYPHI,
oIbITa JIeITEIbHOCTH AIKOJIOTMYECKOM HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCA MMH B ITO3HABATEILHOW, KOMMYHMKATUBHOW U COLMAIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOUN JIESITEIbHOCTH 3KOJIOTHUYECKOU
HapPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTUKW, OCHOBAHHOI'O HA JHAJIOTe
KYJBTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3IKOBOM W YHWTATEIBbCKOM KYJBTYPhl KaK CpEACTBa
B3aUMO/JICCTBUS MEXKAY JIFOJIbMH U TIO3HAHUS MUPA;

NMOHUMAaHHE Cheru@UKA OHOJIOTMM KaK HayKH, OCO3HaHus €& polu B
GbopMUPOBAaHUU PAIMOHATBHOTO HAYyYHOTO MBIIUIEHUS, CO3JaHUU IETOCTHOTO
IpeacTaBlieHusT 00 OKpPYXalolmeM MHpPE KaK O €JUHCTBE MPUPOJBI, YEIOBEKA U
oOmiecTBa, B TMO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUU TPoOjIeM
COXpaHEHUs IPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUUMOCTH OUOJOTUM JIJII COBPEMEHHOW IUBUIIM3AIINU:
oOecriedyeHuss HOBOTO YPOBHSI Pa3BUTUSI MEIMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX  pEemaTh PECypCHbie  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA IMyTeH BBIX0JIa U3 TJI00ATBHBIX SKOJOTHYECKUX MPOOIeM H
obecrieyeHuss  mepexojla K  yCTOMYMBOMY  Pa3BUTHUIO,  PallMOHAIBHOMY
UCIIOJIB30BaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHMIO HOBBIX CTAH/IAPTOB
JKU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYECHHH OHWOJIOTMYECKUX 3HAHHH B IEIAX
MOBBIIIICHUS OOIIEeH KyJIbTYphl, €CTECTBEHHO-HAyYHON TI'paMOTHOCTH, Kak
COCTaBHOW 4acTH (YHKIIMOHAIBHON TpaMOTHOCTH oOywarommxcs, popMupyeMon
IIpU U3Y4YEHUU OUOJIOTHUH;

IIOHUMAHUE CYLIHOCTH METOJOB MO3HAHMUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIIOJIb30BaTh TOJydaeMble 3HAaHHMS I8 aHajdu3a |
0OBSICHEHHUS SBJICHUN OKPYIKAIOIIETO MUpa M MPOUCXOASIMNX B HEM HM3MEHEHUH,
yMEHHE JeJaTh OOOCHOBAHHBIC 3aKJIIOYCHHUS Ha OCHOBE HAy4YHBIX (PAKTOB H
MMEIOIINXCS JaHHBIX C LEJbIO MTOJYYEHUS T0OCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HCIIOJb30BaTh OHMOJIOTMYECKHE 3HAHUS IS
penieHus mpooieM B peaabHbIX )KM3HCHHBIX CUTYaIHsX;

OCO3HAaHME IIEHHOCTM HAYyYHOM [ESITEIbHOCTH, TOTOBHOCTH OCYILECTBJISTH
IPOEKTHYIO U UCCIIENOBATEIBCKYIO JIEATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30oBaHUIO U
CaMOOOpa30BaHMIO, K AKTUBHOMY IMOJYYEHHUIO HOBBIX 3HAaHUUA 1O OWOJIOTUU B
COOTBETCTBHHM C )KM3HEHHBIMHU OTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yabTaThl OCBOCHHS yueOHOro mpeamera «buosorus»
BKJIFOYAIOT: 3HA4YWMbIe Ui (OPMHUPOBAHUS MHUPOBO33PEHUS O0YyUYaIOIIUXCS
MEXAUCITUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOIeHayYHbIC MOHSATHS, OTPAXKAIOIINE
IEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEUUPUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, DHEPTHs, SABJICHUE, MPOIECC,
cuUcTeMa, Hay4HbId (PaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCClIeloBaHWe,  HAONMIO/IEHWe, W3MEpPEHHE, OKCIePUMEHT ©  JPYTrHXx),
yHUBEpCalbHbIe Yy4yeOHbIC JelcTBHUS (MO3HABATENbHBIE, KOMMYHHUKATHBHBIC,

peryJISITUBHBIC), o0OecreurBaroIIme dbopmupoBaHue (GyHKITMOHATBHOMN
rPaMOTHOCTH U  COIIMAJIBHONM KOMIIETCHIIMM OOYy4YarouIuxcs, CIOCOOHOCTb
00yJaronuxcs WCITOJIB30BATh OCBOCHHBIC MEXTUCITUTUTMHAPHEIE,

MHUPOBO33PEHYECKNE 3HAHWS W  YHUBEpPCAJIbHBIE y4eOHbIE JICUCTBUS B
MO3HABATEILHOU U COI[MAIbHOM ITPaKTHKE.

MeranpenMeTHbie pe3yJIbTaThl OCBOCHHS IMPOTPAMMbI CPEIHET0 OOIIero
00pa30BaHUsl IOJKHBI OTPAXkKaTh:

OBaanenne YHHBEpPCAJIbHBIMHA yueOHbIMH NMO3HABATEJILHBIMU
AeCTBUSIMM:

1) 6a30Bble JJOrHYeCKHeE IeHCTBUS:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOIb30BaTh MNPU OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanu3a, cuHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, 000OIICHUS), PACKPBIBATh CMBICI
OMOJIOTMYECKUX TOHATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIUBATh
CBSI3U C IPYTUMHU MOHSITHUSIMH);

ONpeNeNATh 1eJU JACATEIbHOCTH, 3ajlaBasi mapamMeTpbl U KPUTEPUU UX
JOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C TOCTABICHHBIMHU LIEJISIMU;

WCIIO0JIb30BaTh OMOJIOTUYECKHUE MOHATHUS JIsl 0ObSICHEHUS (PAKTOB M SIBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKUE pacCyXJAeHUs (MHAYKTUBHBIC, ACAYKTHUBHBIC, TIO
AQHAJIOTHH), BBISIBISATh 3aKOHOMEPHOCTU M TMPOTHUBOPEUHUS B pPaccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKJIIOUCHUS,

MIPUMECHSTh CXEMHO-MOJICIbHbIC cpeacTna 151 MPEICTABICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TAaKK€  MPOTUBOPEYMH  pa3HOr0  poja,  BBIBICHHBIX B Pa3jM4YHbIX
UHGOPMAITMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIaH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a MMEKOIIHUXCS
MaTepuaibHBIX U HEMaTepuaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN ACSITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBIIOJHATH pabOTy B  YCJIOBHUSIX PEATBHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBYS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NPU PEUICHUH KU3HEHHBIX IPOOIIEM.

2) 0a3oBbIe McCCIIE0BATEIbCKUE 1eCTBHUA:

BJIAJI€Th HABBIKAMH YUE€OHO-UCCIEA0BATEIbCKON U MMPOEKTHOM JESITEIbHOCTH,
HaBbIKAMHM  pa3pelieHus MpoOJieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METO/IOB PEIIECHUS MPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMyYHbIX METOJOB IMO3HAHUS;

UCIOJb30BaTh pPAa3jMuYHble BUABl JESATEIBHOCTH IO IOJIYYEHHIO HOBOIO
3HaHUS, €ro HHTEpPHpeTald, NPeoO0pa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYALMX, B TOM YHCJIE TPU CO3JaHUH YUEOHBIX U COLUAIBHBIX TPOECKTOB;

(opMupOBaTh HAYYHBIH TUI MBIIUICHUS, BIaJIeTh HAYYHONH TEPMUHOJIOTHUEH,
KJIFOYEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTh M (OpMyJIHMpOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHON
TSI TeTbHOCTH U )KU3HEHHBIX CUTYAIHIX;

BBISIBJISIT  IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3a/auy,
BBIIBUTaTh TUIOTE3y €€ pelIeHMs, HaXOAWTb apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEpXKJACHUH, 3a7]aBaTh IApaMETPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh TOJIYyYEHHbIE B XOJ€ pEIICHUs 3aJladyd  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYLIECTBJISATh LI€JICHANPABICHHBIA MOUCK MEpPeHOca CPEJCTB U CIOCOOOB
NeNcTBUS B MPO(ECCUOHAIBHYIO CpPEy;

yMETh IMEPEHOCUTh 3HAHUS B TMO3HABATENBHYIO W MPAKTHUECKYIO OOJIacCTH
KU3ZHENIEATEIIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUSA U3 Pa3HbIX NPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE HJIEH, MpeJJiaraTh OPUTHHAIBHBIC MOIXOABI M PEIICHHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PELLICHUS.

3) pa6ora ¢ nndopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMaAIUU (TEKCTE yueOHOro
nocoOMs, HAYYHO-IIOMYJIIPHOM JIUTEpaTrype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHaIu3UpOBaTh



UH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUYECKHU OLICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;

(GbOopMyIHpPOBaTh 3aMPOCHl U MPUMEHSTh PA3IMYHBIE METOJBI MPU TIOUCKE H
otOope Ouosiornueckoil MHMOpMaIUK, HEOOXOIUMOM JIJIsi BHITIOJHEHUST yU4eOHBIX
3azay;

npUOOpETaTh OIBIT KCIOJIB30BaHKUS HH(POPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHUH, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO HCITOJIH30BAHUS Pa3IMYHBIX
TTOVICKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMaJIbHYI0  (OpMYy  MpeACTaBICHUS
ounosornyeckor nHpopmaruu (CxeMbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ouojorndeckor WHPOpMANMEH: TPUMEHSATh XHUMHYECKue, (Qusnyeckue u
MaTeMaTH4YECKHe 3HAKH W CHUMBOJIBI, (HOpPMYIBI, ab0peBUATYpPy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJHUYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  pAaclO3HaBaHWS W 3aUTHl  WH(OpMaIuy,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgyaieHue YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUAMM:

1) o01enme:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BCeX c(pepax KM3HU, aKTUBHO yIaCTBOBATh
B JMajore Wik JUCKYCCHM MO CYIIECTBY OOCYKTaeMoW TeMbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEILHO BBHITIOJIHEHUS TpeJjiaraeMon
3a/lay, YYUTHIBaATh UHTEPECHl U COTJIACOBAHHOCThH MO3MUIMH JIPYTUX YYACTHUKOB
Janora Wik JUCKyCCUN);

pacro3HaBaTh HeBepOaJbHbIE CpeACTBA OOIICHHs, MOHUMAaTh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, TMPEANOCHIIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IMYHBIMU CIIOCOOAMM OOIIEHUS W B3aMMOJICHCTBHS, TTOHMMATh
HaMEpPEeHUs IPYTUX JIIOJIEH, IPOSIBIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU (hopme HopMyIHpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

MOHUMATh M HCIIOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAWBUIYAITBLHON
paboTHI IPH peIIeHNN OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOMMOCTD
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUH YUeOHOM 3a/1auu;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBUHI C y4€TOM OOIIUX
MHTEPECOB M BOBMOKHOCTEH KaXI0TO YJieHa KOJUICKTHBA;



IIPUHUMATh LE€JIM  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBaTH U
KOOPJAMHUPOBATh JACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITh IUIAH JEUCTBUM,
pacupenensaTh poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYXKIaThb pEe3YJIbTaThl
COBMECTHOU paboThI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJAJa M KaXJOr0 Yy4YaCTHUKA KOMAaHIbl B
oO1Iui pe3ysbTat Mo pa3padoTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE NPOEKTHI, OLEHHMBATh HAEU C TO3UIMHA HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBJISITh ITO3UTUBHOE CTPATErMYECKOE TOBEICHUE B Pa3JIMYHBIX
CUTYAIUSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJ1aJleHHe YHUBEPCAJIbHBIMHU PEryJSTUBHBIMU AeiCTBUSIMM:

1) camoopranusanus:

UCIIOJIb30BaTh OHOJIOTMYECKUE 3HAHWS IS BBISBICHHS TPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BbIOMpAaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHUW II€JIEBblE M CMBICIOBBIE
YCTAaHOBKHM B CBOMX JICMCTBMSIX M MOCTYMNKAX IO OTHOLICHUIO K >KUBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYLIECTBIIATH IMO3HABATEIbHYIO AECATEIIBHOCTh, BBISABIISATH
npo0eMbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEeIbHON
JEATEIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATENIbHO  COCTaBJATh IUJIAH pEIICHHs NpoOJeMbl C  y4E€TOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUTECHUI;

J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacuIMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIIOUYTCHHI;

JieNaTh OCO3HaHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pElLIEHNE;

OIICHUBATH IPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO HIUPOKOW JPYIUIUU B
pa3HbIX O00JIACTSIX 3HAHMM, IMOCTOSIHHO TMOBBINIATH CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLICHKY HOBBIM CHUTYAallUsIM, BHOCUTb KOPPEKTUBBI B JI€SITEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIAJ€Th HABBIKAMM  IO3HABATENBbHOM  pedieKCUd KaK  OCO3HAHMS
COBEpLIAEMBIX JCHUCTBHM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHHM, UCIOJIb30BaTh MPUEMBI pedIeKCUU MJIs OLICHKW CUTYyalluu, BBIOOpa
BEPHOI'O PELLIECHHUS;

YMETh OLICHUBAaTh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS 110 HUX
CHIKECHUIO;



IPUHMMaTh MOTHBBI W apryMEHTBl APYIMX IIpM AaHAJIN3E pe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsATHE ce0s M APYIrHUX:

OPUHUMATh ceOsl, MOHUMasl CBOM HEJIOCTATKH U JOCTOMHCTBA;

IPUHUMAaTh MOTHBBI W apryMEHTBl APYIMX IIpH AaHAIN3E pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HABAaTh CBOE IIPABO U MPABO APYTUX HA OLINOKHY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJ0BEKa.

HPEJMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl OcBoeHUs mporpammbel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHUM, BUIbI JAESITEIBHOCTU IO MOJIYYEHHUIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUU B Pa3jIMYHbIX y4E€OHBIX CUTyalUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CHUTYallUsAX, CBSA3aHHBIX C Ouonoruei. B mporpamme mpenMeTHbie
pe3yJIbTaThl MIPEICTaBICHBI IO roJjaM 00yUYeHUsI.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c¢(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJU OUOJIOTMU B CUCTEME HAYYHOIO
3HaHHUSA ECTECTBEHHBIX HAyK, B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KApTUHbI MUPa U HAYYHOIO MHUPOBO33PEHHS, O BKJIALAE POCCUUCKUX U
3apyO0eKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIBHOM
IrPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a1a4;

YMEHHUE PpACKpbIBAaTh COJEpKaHUE OMOJIOIMYECKUX TEPMUHOB WU TOHSITHIM:
KU3Hb, KIJIETKa, OpraHu3M, Meraboiau3Mm (0OMEH BEIIECTB M IIPEBpaIlCHHE
HHEPTUH), TOMEOCTa3 (CaMOpEryJysius), YpOBHEBasI OpraHU3aIis KUBBIX CHUCTEM,
CaMOBOCHPOU3BEACHUE (PEMPOTYKIIMS ), HACIEACTBEHHOCTh, K3BMEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE H3JIaraTh OWOJIOTMYECKHWE TEOpUH (KJIETOYHAasA, XpOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpaJibHAs JOrMa MOJEKYyJsipHON Ouosiorun), 3akoHbl (I
Mennens, T. Moprana, H. V1. BaBuiioBa) u ydeHus (0 1eHTpax MHOrooOpaszusi u
IPOUCXOXKJIEHUS KyJIbTypHbIX pactenuii H. M. BaBunosa), onpenensite rpaHuiibl
WX IPUMEHUMOCTHU K KUBBIM CUCTEMaM;

YMEHHE BJIaJIETh METOIaMU HAYYHOTO MO3HAHUA B OMOJIOTHUHU: HAOIIOACHHUE U
OIIMCAaHUE JKMBBIX CUCTEM, IPOLECCOB U SIBJICHUM, OpraHu3alus U IIPOBEICHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]ly HCCIIEyEMbIMH BEJIMYMHAMU, OOBICHEHHE MOITYUYEHHBIX



pE3yJIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX INOHATHUH, TEOPUH U 3aKOHOB, YMEHHE
JieNaTh BBIBOJBI HA OCHOBAHUU MOJTYUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJCNATh CYIIECTBEHHbIC MPU3HAKUA BHPYCOB, KJIETOK MPOKAPUOT H
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB M IPEBpALICHMs] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTUYECKOro OOMEHa, XEMOCHHTE3a, MHUTO3a, MeHo03a,
OIJIOIOTBOPEHUS, PA3MHOKCHHsS, WHIUBUAYaJIbHOIO pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSATh MOJyUYEeHHbIE 3HAHUS Ji1 OOBSICHEHUS OUOJIOTMYECKUX
IPOLIECCOB U SIBICHUMN, IJIS1 MPUHATUS NMPAKTUYECKUX PEIICHUN B IOBCEAHEBHOU
KHU3HU C LeNIplo obOecriedeHus 0e30IIaCHOCTH CBOETO 3J0POBbs U 3/I0POBbS
OKPY’KaIOIIUX JIIOJEH, COOJIIOICHHS] HOPM I'PaMOTHOTO TTOBEAECHUS B OKPYKarOILEn
OPUPOJIHON cpene, MOHMMAHUE HEOOXOJMMOCTH HCIOJB30BaHUS JOCTHXKCHUN
COBpEMEHHOM  Ouosorui W OMOTEXHOJOTMH A palMOHAIBHOIO
IPUPOIOTNIOIb30BAHUS;

YMEHUE pelaTh JJIEMEHTApHbIE T'E€HETUYECKHUE 3aJayd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBaHWE, CLEIUICHHOE HAacleJOBAaHUE, COCTaBISATH CXEMBbI
MOHOTHMOPHIHOTO CKPEIIMBAHUS ISl MpPEJCKa3aHMUsl HAcleAOBAaHUS NPU3HAKOB Y
OpPraHHU3MOB;

YMEHUE BBINOJIHATh JIA0OpATOpPHbIE M MpakTU4YeCKue padoThl, COOIIOIAThH
npaBuiia pu padboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh W HWHTEPIPETHPOBATH HH(GOPMALIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 [ICEBJOHAYYHbIE 3HAaHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(OpMALUU, HAYYHO-IOIYJISIPHbIE
MaTepuaibl), STUYECKHE acCMeKThl COBPEMEHHBIX HCCIEeNIOBAaHUI B OHOIIOTHH,
MeANIINHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ MHCbMEHHBIE U YCTHBIE COOOIIEHMUS,
000011as1 OMOJIOTMYECKYI0 MHPOPMAIMIO0 M3 HECKOJBKMX HCTOYHMKOB, I'PaMOTHO
MCTIONb30BaTh MOHATUHHBIN anmapat OMOJIOTHH.

[IpeameTHbIE pe3ynbTaThl OCBOCHHS yueOHOro npeamera «buonorus» 6 11
KJlacce TOJKHBI OTPAXkKaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJU OMOJIOTUU B CHCTEME HayYHOTO
3HAHUS ECTECTBEHHbIX HAyK, B (OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTUHBI MUpPa W HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCUUCKHX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pelIeHHsI )KU3HEHHBIX 33]1a4;

YMEHHE PACKpbIBaTh COJAEp)KaHHWE OUOJIOIMYECKUX TEPMHMHOB M MOHSTHM:
BUJI, TOIYJIALNSA, FeHO(OH, dBOIIOLMS, ABMXKYIINE CUIIbI ((haKTOPBI) HBOJIIOLINH,
IPUCIIOCOOJIEHHOCTh OPIaHMU3MOB, BHJI000Pa30BAHME, IKOJIOTMUYECKHE (DAKTOPBHL,



DKOCUCTEMA, MPOAYLEHTHl, KOHCYMEHTBbI, PpEAYyLEHThl, LeNu NUTAHMUI,
AKOJIOTHYECKas MupaMuaa, OuoreoreHos, onocdepa;

yMEHUE H3/IaraTb OWOJOTrMYECKHE Teopuu (IBOIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs OHBOJIIOLMHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoacrsa K. M. Bbopa, uepenoBaHusl I1aBHBIX HaIlpaBICHUA U
nyteit spomoruu A. H. CesepiioBa, yuenusi o ouocepe B. U. Bepnaackoro),
ONpeaeNsTh TPAHULBI KX TPUMEHUMOCTH K KMUBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO MO3HAHUA B OMOJIOTUHU: HAOIIOJACHHUE U
ONMCAHUE JKMUBBIX CHCTEM, IIPOLIECCOB W SIBJICHUM, OpPraHHU3alus U NPOBEICHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTa,  BBIIBW)KEHHUE  THIIOTE3bl,  BBISBIICHUE
3aBUCUMOCTH MEX]y HCCIIEyEMbIMH BEJIMYMHAMU, OOBICHEHHE IMOITYUYEHHBIX
pE3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX NOHITHI, TEOPU M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHHME BBIIEIATh CYIIECTBEHHbIE IPU3HAKU CTPOEHUS OUOJIOTMYECKUX
OOBEKTOB: BHUJOB, IOMYJALMUNA, MPOIYLEHTOB, KOHCYMEHTOB, pPEIyLICHTOB,
OMOT€OlIEHO30B U HJKOCHUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEICTBEHHOMN
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUsl, MPUCIOCOOIECHHOCTH
OpPraHM3MOB, JIEHCTBUS SKOJOTMYECKHX (PAKTOPOB Ha OpraHM3Mbl, IEepeHoca
BEIIECTB U IIOTOKAa B3HEPIUUM B DKOCHUCTEMAaX, AHTPOINOICHHBIX H3MEHEHUH B
HKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHYECKHX
LUKJIOB B Onocdepe;

YMEHHE MPUMEHSTH MOJyUYEeHHbIE 3HAHUS i1 OOBSICHEHUS OMOJIIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, JUISl NPUHATUS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C LEIplo obOecriedeHusi 0e30IacHOCTH CBOETO 3J0POBbs U 3JI0POBbS
OKPY>KaIOIUX JIIOJIEH, COOIIOICHHUSI HOPM I'PaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHON cpele, MOHMMaHUuE HEOOXOAMMOCTH HCIHOJIb30BAaHUS JOCTHUKEHUN
COBPEMEHHOM OMOJIOTHH AJISl PAllMOHAIBHOTO MPUPOIOTIONIb30BAHMS;

YMEHHE pellaTh 3JI€MEHTapHbIE OMOJIOTMYECKUE 33/1aY, COCTABIISATH CXEMBI
NepeHoca BEIIECTB U SHEPTUU B IKOCUCTEMAX (LIeMH MUTAHUS);

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MpaKkTUYeCKHe padoThl, COOIIOIATh
npaBuiia Ipu padoTe ¢ yueOHBIM U TaOOpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HWHTEPIPETHUPOBATH HH(GOPMALIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYK0 I[ICEBJOHAYYHbIE 3HAaHUSA U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(POPMALIMK, HAYYHO-TOMYJISIPHBIE
MaTepualbl),  paccMaTpuBaTh  IJ00aJdbHBIE  JKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IMHCbMEHHBIE M YCTHbIE COOOIIEHMUS,
000011asi OMOJIOTHYECKYI0 MHPOPMAIUIO0 U3 HECKOJBKMX MCTOYHHMKOB, I'PaMOTHO
UCI0JIb30BaTh NOHATUITHBIN armapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
Koun4yecTBo yacos DIeKTPOHHBIE
Ne HaumeHoBaHue pa3jie/ioB Kontpoasnbie | TpakTaueckie (uudpoBbie)
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
bu6mmoreka [JOK
1 b 2 0.5
HOJIOTHI Kak Hayika https://m.edsoo.ru/7f41¢292
) JKuBbIe CHCTEMEBI U UX 1 bubnuorexa [JOK
opra"usanus https://m.edsoo.ru/7f41¢292
3 XUMHUYECKU COCTaB B g 1 bubmuoreka [JOK
CTPOEHUE KIETKU https://m.edsoo.ru/7f41¢292
bubmoreka [JOK
4 XK 6
HBHEACATEILHOCTE IICTKH https://m.edsoo.ru/7f41¢292
PasmHOXeHUE U
5 WHJIUBUIYaIbHOE Pa3BUTHE 5 1 bubmorexa HOK
FHBIAY p https://m.edsoo.1ru/7f41¢292
OpTraHU3MOB
6 HacnencrBeHHOCTE U g 15 bu6mmorexa [JOK
W3MEHYMBOCTh OPTaHU3MOB ’ https://m.edsoo.ru/7f41¢292
7 Cenekiusi OpraHu3MOB. 3 bubnnorexa [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo0.ru/7f41¢292
bubnuoreka [JOK
8 P 1
C3CPBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB 34 0 4

[10 [TIPOTPAMME



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

11 KJTACC

KoaunuyecTBO 4acoB DIIeKTPOHHBIE
HaunMeHoBaHHe
Ne (uudgposbie)
pa3aesnoB u TeM Kourpoasnbie | IlpakTnyeckue
n/n Bcero o0pa3oBaTe/bHbIE
NMPOrpamMmbl padoTbl padoThI
pecypchl
| OBONIOMOHHAS 9 | bubmnorexa [JOK
Oonosorus https://m.edsoo.ru/7f41cc74
Bo3HukHOBeHHE U
2 a3BUTHE KU3HU HA 9 0.5 buGnnorexa LIOK
p ’ https://m.edsoo.ru/7f41cc74
3emiie
3 OpranusMmsl 1 5 1 bubamnoreka [JOK
OKpy2Karolas cpeaa https://m.edsoo.ru/7f41cc74
Coo0mecTBa u
4 3KOJIOTHYECKHUE 9 bubnmorera [IOK
https://m.edsoo.ru/7f41cc74
CUCTEMEI
bu6mmoreka [IOK
5 P 2
C3CPBHOC Bpeni https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
i 34 0 2.5

YACOB I10 ITPOTPAMME
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