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Pabouas nporpamma 1o yuebHomy npeamMety «bronorus» Ha ypoBeHb CpPEIHET0 00IIero
00pa30BaHus COCTABJIEHA C y4eTOM paboueil mporpaMmbl BocuTaHus. BocnuTarenbHbIi
NOTEHIMAJ JAHHOTO Y4eOHOTr0 peaMeTa 00eCIeYnBaeT pean3aluio 0JaronpusaTHBIX

YCIOBUH JJIs1 pa3BUTHUS COL[MAILHO 3HAYMMBIX OTHOIIEHUH 00Y4aroLMXCsl U IIPEXkKAE BCETO
LIEJIEBBIX OPUEHTUPOB:

-ACATCIIBHO BBIpa)KaIOH_[I/Iﬁ MMO3HABATCIbHBIC HHTCPCChI B Pa3HbIX MPCAMCTHBIX obactax ¢
y4€TOM CBOUX MHTEPECOB, CIIOCOOHOCTEH, JOCTHKEHUH.

- IEMOHCTPHUPYIOIUI HABBIKM KPUTUYECKOI'O MBIIIJICHUS, ONPEEIEHUs 10CTOBEPHONH HayqHOH
MHGOPMALUU ¥ KPUTHKH aHTHHAYYHBIX NIPEICTaBICHUI.

Pa3BuBaronuii 1 npUMeHsIOINUN HaBbIKY HAOJIOJICHNs, HAKOIUJIGHNS U CUCTEeMaTnu3aluu (akToB.,
OCMBICJICHHS OIbITA B E€CTECTBEHHOHAYYHOH M TYMaHMTapHOM 00JacTsaX MO3HAHMA,
HCCIIEN0BATEIBCKON 1EATEIIHOCTH.

HOACHUTEJBbHAA 3AIINCKA

[Ipu pa3paboTke MpOrpaMMbl MO OUOJOTUU TEOPETUYECKYIO OCHOBY ISl OMpEesICHUs
MOIX0/0B K (OPMHUPOBAHMIO COAEp)KaHUS ydeOHoro mnpenmera «buomorus» cocTaBuiu:
koHuentyanbHble nojoxeHuss ®I'OC COO o B3auMooOyCIOBIEHHOCTH LEJIEH, coaep:KaHus,
pe3ynbTaToB OOyueHHUsi U TPeOOBaHUN K YPOBHIO IMOATOTOBKH BBIMTYCKHUKOB, IMOJIOKEHHUS 00
o0IMX LEesIX M MPUHIUINAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPETHETO
obmrero obpaszoBanus B Poccuiickoit denepanuu, a Takxke MOJI0KEHUS O crienuduke OMOI0rnu,
e 3HAYCHWU B IMO3HAHMM >KUBOH MPHUPOIBI M OOECICYCHHH CYIIECTBOBAHMS YEIOBEYECKOTO
obmectBa. CoriaacHO Ha3BaHHBIM IMOJIOKEHHSIM, OIPEAETIeHbl OCHOBHBIE (DYHKIIMU MPOTPAMMBI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma no 6mosioruu 1aéT MpencTaBieHrue O LesiX, 00 001el cTpareruu o0y4eHus,
BOCIIUTAHUSI W PA3BUTHS OOYYAIOIIMXCS CpEICTBAMH Y4eOHOro mpenmera «buomorusy,
onpenenser o0sA3aTeNIbHOE MPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpPY, paclpejieieHue Io
pa3zenaM W TeMaM, PEKOMEHIYeMYIO MOCIIeOBATeNbHOCTh M3yYeHHUs y4eOHOro Marepualna C
YUETOM MEXKIIPEJAMETHBIX M BHYTPHUIIPEIMETHBIX CBSI3CH, JJOTUKH 0OpPa30BaTEIBHOTO IMpoIlecca,
BO3PACTHBIX OCOOCHHOCTEN 00YyJaroIuXCsl.

B mnporpamme mo OHONOTHMM TakKe YYMTHIBAIOTCS TpeOOBaHUSA K IJIAHUPYEMbBIM
JUYHOCTHBIM, METalpEJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0ydeHus B (OPMUPOBAHUU
OCHOBHBIX BHJOB yu4e€OHO-TIO3HABATEIBLHOMN JIEATEILHOCTH/ydeOHBIX TEUCTBUI 00YJaAIONMUXCS 110
OCBOCHHIO COJICPIKAHUS OHOJIOTHIECKOTO 00Opa30BaHMSI.

B nporpamme mo 6monoruu (10—11 kiaccel, 6a30BbIii ypOBEHB) PEaTU30BaH MPUHIIMIT
MPEeMCTBEHHOCTH B UW3Y4YeHHH Ouosioruu, Omarojgapss dYeMy B HEW MpoCMaTpUBAETCS
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWA, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IICHHOCTHBIX OPWUEHTAIMH  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
MPEJCTAaBICHU O 3J0pOBOM 00pa3e JKM3HU U OEpeKHBIM OTHOIIEHHEM K OKpYKaromlei
npupoaHoii cpene. IloaTomy Hapsay ¢ u3ydeHHEM OOLIEOMOIOTHYECKUX TEOpUH, a Takke
3HaHWH O CTPOEHUH KUBBIX CHCTEM PA3HOTO PAHra U CYIHOCTH OCHOBHBIX MPOTEKAIOMINX B HUX
IPOIIECCOB B TIPOTpaMMe IO OHWOJIOTHH yJeNeHO BHUMAaHHE WCIOJIh30BAHUIO MOTYYCHHBIX
3HAHWU B TIOBCEHEBHOW JKU3HHM JIJISl PEIICHUS TTPUKIIAIHBIX 33]1a4, B TOM YHUCJIE: MPOPUITAKTHKI
HACJICICTBEHHBIX ~ 3a00JIeBaHUN  YeNOBEKa, MEIUKO-TEHETHYEeCKOrO0  KOHCYJIBTUPOBAHHS,
000CHOBaHMS KOJOTMYECKH IEJIecO00pa3HOro MOBEACHUS B OKpYKaloOIIel NMPUPOIHON cpere,
aHaJIM3a BIMSIHUS XO3AWCTBEHHOM [EATENbHOCTH YEJOBEKa Ha COCTOSIHHME MPUPOIHBIX U



UCKYCCTBEHHBIX JKOCHCTEM. YCHUJIECHHE BHUMaHMs K NPUKIAJHOM HANpPABICHHOCTH Y4e€OHOIO
npeamera «bHOJOTHs» MPOJUKTOBAHO HEOOXOIUMOCTHIO O0ECTICUeHHs YCIOBUHM Ui pEeIIeHUs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYECKOro 00pa3oBaHus, KOTOpas MpeArnoiaraet
(dopmupoBaHue y 00ydarolmuxcs CIOCOOHOCTH anaNnTUPOBAaTbCs K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIOILETOCS COBPEMEHHOIO MUpA.

buonorus Ha ypoBHe cpenHero oOuiero oOpa3oBaHMs 3aHMMaeT BaxkHoe MecTo. OHa
oOecrieunBaeT (hopMupoBaHue y OOY4aIOMIMXCS TPEACTABICHUH O HAay4YHOW KapTHHE MHUDA,
pacumpsieT 1 06001aeT 3HaHUs O >KUBOI Npupoe, €€ OTIINYUTENbHBIX IPU3HAKAX — YPOBHEBOU
OpraHu3alliil W SBOJIIOLMHU, CO3AAET YCIOBMS JUIA: IMO3HAHUS 3aKOHOB KHMBOM IPHUPOJBI,
dbopMupoBaHus (YHKIIMOHATHHOW TPAaMOTHOCTH, HABBIKOB 3JJ0POBOIO M 0O€30mMacHOro oOpasa
YKU3HU, 3KOJIOTUYECKOTO MBIIIJIEHHS], LIEHHOCTHOI'O OTHOILIEHUS K KUBOU ITPUPOJIE U YETIOBEKY.

bonbuioe 3HaueHue OWOJIOTMS HMMEET TaKXkKe [UId pEleHHs BOCHUTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeiHero oouiero oopa3oBaHus, couuanu3anuu odyyaromuxcs. M3yyenne
Ounonoruun o0OecnieunBaer YCIIOBUS JUISL (dbopmupoBaHus UHTEIJJIEKTYaIbHbIX,
KOMMYHHUKAIIHOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOH KYIBTYPBI, CIIOCOOCTBYET
UHTErpaluy OMOJIOTHUECKUX 3HAHUHU C MPEJICTaBICHUSAMM U3 JPYTUX Y4E€OHBIX NPEIMETOB, B
4aCcTHOCTH, (pU3UKH, XUMUHU U Teorpaduu. HazBaHHbIE MON0XKEHUS O MTpeJHa3HAUYCHUH Y4eOHOTo
npeamera «buonorus» CcocraBUIM OCHOBY Ul ONPENENIEHUS IOJIXOJOB K OTOOpY U
CTPYKTYPUPOBAHUIO €TO COAEPKAHUS, IIPEJICTABIEHHOIO B IpOrpaMMe 0 OMOJIOTHH.

OT160p coneprkanust yueOHoro npeamera «buoaorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
HO3ULUH KYJIBTYpOCOOOPa3HOro MOAX0/a, B COOTBETCTBUU C KOTOPBIM OOYYaroIMecs TOJIKHbI
OCBOUTH 3HAHUS U YMEHMs, 3HaUUMble JUIsl (hOpMHUpOBaHUS OOLIEH KyJIbTYpbl, ONpEAEIAIOne
aJIeKBaTHOE TIOBEJIEHUE 4YeJIOBEKa B OKpY’Kalollell MNpUpOAHON cpesne, BOCTpeOOBaHHBIE B
MIOBCEHEBHOM JKM3HU M NpakTU4eckoil aestenbHocTH. Ocoboe MeCcTo B 3TOM cucTeMe 3HaHUM
3aHMMAIOT D3JEMEHTBhl COJEpXKaHUs, KOTOpble CIy)XaT OCHOBOW i (OPMHUPOBAHUS
NPEJICTAaBICHU O COBPEMEHHOH €CTeCTBEHHO-HAyyHOW KapTHHE MHpa U LEHHOCTHBIX
OpHUEHTAIMAX JIUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3allUK OMOJIOrHYEeCKOro o0pa3oBaHusl.

CTpyKTypupoBaHHE COJepXKaHUs y4yeOHOro MaTepuasa B HporpaMMe IO OHOJIOTHH
OCYILECTBJICHO C Y4ETOM MPUOPUTETHOTO 3HAUEHHs 3HAHUNA 00 OTIMYUTENBHBIX OCOOCHHOCTSX
J)KUBOW TNPUPOJBI, O €€ YPOBHEBOM OpraHM3alMyd M 3BOJIOINMU. B COOTBETCTBUM C 3THM B
CTpYKType ydeOHoro npeamera «buonorus» BBIJIEIEHBI CIENYIOUINE COJIepKaTelbHbIE JTUHUU:
«buonorus kak Hayka. MeToJibl HAy4HOTO MO3HaHMs», «KieTka kak Ouosornyeckas cucremay,
«OpranusMm Kak Ouosnoruyeckas cuctema», «CucreMa ¥ MHOroo0pasue OpraHu4eckoro MHpay,
«IBOJIIOIUS )KUBOW MTPUPOJBDY, « IKOCUCTEMBI U TPUCYIIUE UM 3aKOHOMEPHOCTH.

[lenp u3ydyenus ydeOHoOro mpenmera «buomorus» Ha 0a30BOM ypOBHE — OBIAJICHUE
00yJaronMucs 3HAHUAMH O CTPYKTYpHO-(YHKIIMOHAJIBLHON OpraHU3AlMH >KUBBIX CHCTEM
Pa3HOTO paHra W MPHUOOPETECHUE YMEHUN MCTIOIB30BaTh ATU 3HAHUS JIJISi TPAMOTHBIX JIEHCTBUN B
OTHOIICHUH 00BEKTOB )KMUBOW TIPUPOJIBI U PEIICHUS PA3INYHBIX )KU3HEHHBIX TTPOOIEM.

JlocTrkeHne 1enu U3ydeHus ydeOHoro mpenmera «buomorus» Ha 06a30BOM YpOBHE
o0ecrnieunBaeTcs pelieHrueM CIeIYIOIMUX 3a1au:

OCBOCHHE OOYYAIONMMHCS CHUCTEMbl 3HAaHUHW O OWOJOTHYECKUX TEOPHSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3axX, MpaBWIaX, CIY>KAIlIMX OCHOBOH 1Jisi (OPMHUPOBAHUS
MPEJCTABICHUNA O €CTECTBEHHO-HAYYHOM KAPTHUHE MHUpPa, O METOAAX HAYYHOI'O ITO3HAHUS,
CTPOEHUH, MHOTOOOpa3sMM U OCOOEHHOCTSIX MHMBBIX CHCTEM pAa3HOrO YPOBHS OpraHU3alluy,
BBIIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;



dbopMupoBaHue y 00yd4aromMXcs MO3HABATEIbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B MpoIecce aHAIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3TJISJIOB,
UJed ¥ MOJIX0/I0B K U3YUEHHUIO KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aliu;

CTaHOBJIEHHE Yy OOydaromuxcs oOmei KyabTyphl, (YHKIHMOHAJIBHONH TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OLECHUBATh SBICHHUS OKPYKAIOIIET0 MHUpa >KUBON MPHUPOJABI Ha
OCHOBAHUU 3HAHWM U ONBITA, MOJTYYCHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHHE Yy OOYYAIOIIMXCS YMEHHH WLTIOCTPUPOBATh 3HAYCHHE OHMOJIOTHYCCKUX
3HAHUW B MPAKTUYECKOW JEATEIbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIMIIMHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHI;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM JKHUBOW MPUPOJIBI,
HE00X0IUMOCTH OEpPEKHOTO OTHOIICHUS K HEl, COOMIOCHHS STHUSCKUX HOPM IPH MPOBEICHUU
OHMOJIOTUYECKHUX UCCIIEIOBAHMUIA,

OCO3HAaHHE LIEHHOCTU OMOJIOTMYECKUX 3HAHWM JJIsl TIOBBIIICHUS YPOBHS SKOJOTHYECKOU
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYIHOTO MUPOBO33PCHHUS,

MpUMEHEHUE TPUOOPETEHHBIX 3HAHUW M YMEHUW B TOBCEIHEBHOW XKU3HHM JUISI OLEHKH
MOCNIEACTBUI CBOEH NEATENbHOCTH IO OTHOIIEHHUIO K OKpYXaloulel cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHKE U COOII0IeHNE Mep MPODUIAKTUKY 3a00JIeBaHUM.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS.  00sI3aTEIIbHBIM yYEOHBIM TIPEJMETOM, BXOJSIIMM B COCTaB NPEAMETHOW 00JIacTH
«EcTecTBEeHHO-HAYUYHBIC MTPEIMETHIY.

Jlist u3ydeHust Ouosioruu Ha 0a30BOM YPOBHE CPETHETo 00IIero o0pa3oBaHUsl OTBOIAUTCS
68 vacos: B 10 kimacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 yaca (1 yac B Hezento).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. Buojsiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHHUYECKUMHU U JPYTUMHU
€CTeCTBEHHBIMU HayKaMu, (Quiocoduei, 3TUKON, 3CTeTHKOM u mpaBoMm. Ponbp Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM Hay4yHOU KapTuHBI Mupa. CrucremMa OMOJ0rHYecKUX HayK.

MeTto1bl T0O3HAHUS KUBOM NMPUPOABI (HA0JIOIEHUE, SIKCIIEPUMEHT, OIIMCAHUE, U3MEPEHHUE,
KJIacCU(UKAIIMs, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabmuubt 1 cxembl: «MeTOoABI TO3HAHUS KUBOW TIPUPOIBI».

JlabopaTopHble 1 NpakTHYeCKHE PAadOThI:

[Tpaktueckass pabora Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOJOB MNpPHU HU3YUYECHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. /KuBble cuCTeMBbI M X OPraHU3aIHA.

JKubie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Owosoruu. OTINYHe >KUBBIX
CUCTEM OT HEOPTaHWYECKOW MPUPO/IBIL.

CpoiicTBa OumocucteM M HX pa3HooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIMA,  TKAaHEBbIM, OPraHU3MEHHBIM,  MONYJSIHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTe01eHOTHYECKHIA), OMOC(hHEPHBIA.

JleMoHCTpanum:

Tabmuiel u cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHU OpPTaHHU3AIUU >KUBOU
TIPUPOIBIY.

O6opynoBanue: moaens Mosekynnsl JJTHK.

Tema 3. XumMu4ecKkuii cOCTaB U CTPOCHHE KJICTKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JI€MEHTHI. Bosla 1 MUHEpasbHbIE BEIlIECTBA.

OyHKIUM BOJIBI M MHUHEPAIbHBIX BellecTB B KieTke. [logaep:kaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHue 0eKOB. AMUHOKHUCIOTH — MOHOMeEpHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJIEKYJIbI (TIEpBUYHAS, BTOPHYHAS, TPETUYHAS W UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoicTBa 0enKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ouonornueckue karainu3aTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas cnenuduuHocth. Kodepmentsl. Burtamubpl. Orianuus  ¢GEpMEHTOB  OT
HEOpPraHMYECKUX KaTalln3aToOpPOB.

YrneBoapl: MOHOCaxapuabl (TITFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JIaKTO3a) W TMOJMCaxapuibl (KpaxMmal, TJIHKOTeH, [eJUToNo3a). buomornyeckue QyHKIMN
YIJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiictBa. buonornyeckue ¢pynkiuu aununoB. CpaBHEHHE YIIIEBOJOB, OEIKOB W JUIHA0B Kak
HMCTOYHHUKOB YHEPTUU.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxmuum PHK. Bugst PHK. AT®: crpoenune u
byHKINN.

[Mutonoruss — Hayka o kietke. Kiierounass Teopusi — mpuMmep B3auUMOICHCTBUS HAEH U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3yUCHHUSI KIIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOme Mpu3HaKy KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, CHCTEMa CHHTEe3a Oelka.

Tunel KIETOK: JyKapuoTHyeckas U mpokapuotuueckas. OCOOEHHOCTH CTPOEHUs
MIPOKApPUOTUUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, MX (DYHKIIHH.
[TnasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranouzs! kinetku: JIIC, anmapat ['onpmaku, mu3zocoMmsl. [lonyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUM, IMiacTuibl. lIpoucxoxneHne MUTOXOHAPUM U IUIACTH.
Bunel nnactua. HememOpaHHble OpraHOubl KJIETKU: PUOOCOMBI, KIIETOUHBIM LIEHTP, LIEHTPUOIIH,
PECHUUKH, KTI'YyTHUKU. DyHKINN OPraHOUAO0B KIETKU. BKitoueHus.

SAnpo — perynsaTopHslif eHTp KiaeTku. CTpoeHue aapa: saepHas o0oJ0uKa, Kaproria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. Illneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Hwuarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MPUPOJIEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuer u cxembl: «[lepuomndeckass Tabmuia XMMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTe3 6enkay, «CTpoeHne MoJieKyibl Oenkay, «CtpoeHue GpepMeHTay,
«Hyxkneunossie kuciotel. JJTHK», «Ctpoenue monekynst AT®y», «CTtpoeHue syKkapuoTUIeCcKou
KIeTkn», «CTpoeHue KUBOTHOM KieTKn», «CTpOEHHE pPACTUTENbHOW KIEeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/ipa KIETKH», «Y TIeBOAb», «JIMnuas».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOMPENApaThl PaCTUTEIbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopaTopnast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (pepMEeHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)».

Jlaboparopuass pabora Ne 2. «M3yueHWe CTpOEHHS KJIETOK PACTCHHM, >XUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpEapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. ACCUMWISAIUS (IJIACTUYECKUM OOMeH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIn3Ma.

Tumner oOMmena BemiecTB: aBTOTPOodHBIN U reTepoTpodHbi. Pons pepmeHToB B 00MeHE
BEIIECTB U MPEBPALICHIUH SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TemHOBas ¢a3pl ¢orocunTe3a. Peakuumu doTtocunTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE POTOCUHTE3A IS )KU3HU Ha 3emiie. BrnusHue ycnoBwuii
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUI.



XeMocuHTe3. XEeMOCHHTE3UPYIOIe OakTepuu. 3HAYeHHWE XEMOCHUHTE3a IS KU3HH Ha
3emie.

Ouepreruyecknii oOMeH B KJeTke. PaciieruieHme  BEIIECTB, BBIICICHHE U
AKKyMYJINPOBAaHHE SHEPTUU B KJIETKE. DTaIllbl s3Heprerndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCTh SHEPTETUISCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHrte3a. leHernyeckas unpopmamms u JIHK. Peanmzanums
reHeTH4YecKol mHpopManuu B KiIEeTKe. | eHeTHUeCKuil KOJ M €ro CBOMCTBA. TpaHCKpUIILIHS —
matpuuHblid cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Dranbl TpaHcasnuu. Koguposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeiTus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIC BUpycaMu. Bupyc nMMyHoeduinTa yeioBeka

(BUY) - Bo30oymutens CIIMJla. OOparHas TpaHCKpWIIHS, peBEpTaza W HWHTErpasa.
[TpodunakTrka pacnpocTpaHSHHS BUPYCHBIX 3a00JICBAHHIA.
JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer w cxembl:  «Tumbel  muTaHus», «Metabomu3m»,  «MHUTOXOHAPUNY,
«QHepreTuueckuii oomen», «Xmopormiact», «Dorocuntes», «Ctpoenue JHK», «Ctpoenue u
dbyHkmoHupoBanue reHa», «Cunre3 Oenka», «['eHermueckuir  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xu3HeHHbIH 1K1 Bupyca CIIMJla, Oaktepuodaray,
«Pemmukanus JJTHK».

O6opynoBanue: moaenu-anmukanuu «Yasoenue JJHK u tpanckpunums», «buocunres
Oenka», «CTpoeHue KIeTKn», Moenb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1uki, WM KU3HEHHBIM LUk kiuetku. MHTepdasa u muto3. Ilpouecchl,
nporekaromue B uHTepdasze. Permmmkanus — peakuus marpuuHoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. [{uTonoruueckre OCHOBBI Pa3MHOXKEHHS W MHIUBUIYaTbHOTO PAa3BUTHS
OpTaHU3MOB.

Henenne wnetkn — muto3. Cramuum mwurtosa. [Iporecchl, MpOUCXONANME Ha Pa3HBIX
CTaAUsAX MUTO3a. Buonornyeckuii CMbICII MUTO3A.

[Tporpammupyemasi TuOeb KIETKH — allonTo3.

®opMBl  pa3MHOXKEHHsI OpraHM3MOB: Oecrosoe | TojoBoe. Buasl  6ecmomoro
Pa3MHOKEHUS: JICJICHUE HAJBOE, MOYKOBAHHWE OJTHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHMUE,
BEre€TaTUBHOE pa3MHOKEeHUE. VICKyCCTBEHHOE KIOHHPOBAaHUE OPraHU3MOB, €r0 3HAYEHUE s
CEJIeKLIUH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIIMNYHUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxojsmue Ha craausx menosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMpIci ¥ 3HaYEHUE MeH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KMBOTHBIX. [loJOBBIE Kene3bl:
CeMEHHUKHU U smyHuKH. OOpa3oBaHME W PA3BUTHE TOJIOBBIX KJIETOK — raMeT (CrepmMaTo30WI,
SUIEKTIETKa) — CclepMaTtoreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOCHUsSI SHIEKIETOK M
cnepmaTto3onaoB. Omioaorsopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOTeHe3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHUS Y IMO3BOHOYHBIX MKUBOTHBIX: JIPOOJICHHE, TacTpyNsLus,



opranorenes. [ToctamOpuoHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO Pa3BUTHUS: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zButne pacteHuil. OHTOreHe3 HBETKOBOIO PAaCTEHUsI: CTPOCHUE CEMEHM, CTaIuu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OII0OTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOEe pa3MHOXEHUE pacTeHUil», «JlereHne KIeTKu
OaxTtepuii», «CTpoeHHE TMOJNOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBID», «KIETOUHBIH MK,
«Permukanus THK», «Mutosy», «Meios», «llpsamoe u HenpsMoe pazButue», «l'amerorenes y
MJIEKONUTAIOIIUX U YeNI0BeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

O6opynoBaHue: MHKPOCKOI, MukKpornpenaparsl «CrepMaTo30Ubl MIEKOMUTAIOIIET0Y,
«Siueknerka muekonuTarouiero», «KapuokuHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHas
MoJenb-anmInKanys «/lenenue knerkny, moaens JJHK, mogens meradazHoii XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopnas pabota Ne 3. «HabmrogeHne MuTo3a B KJIETKaX KOHUYMKA KOPEIKa JIyKa Ha
TFOTOBBIX MUKPOIpENnapaTax.

Jlabopatopnast pabora Ne 4. «/3ydyeHuwe CTpPOEHHUS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropus pasButus reHetuku. Ponb nuronorum u
SMOPHOJIOTHY B CTAHOBJICHWHU T€HETHKH. BKian poccuiickux u 3apyOeKHBIX YUEHBIX B pa3BHTHE
FeHeTUKU. MeTo/bl TEeHETUKH (TUOPUIIOIOTUYECKUHM, LHUTOT€HEeTHUYECKUH, MOJIEKYISIpHO-
reHeTuueckuii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKasi CUMBOJIMKA, UCTIOb3yeMas B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HAacJelOBaHUS  NPU3HAKOB, yCTaHOBJIeHHble [. MeHnaenem.
Monoru0OpuaHoe CKpelrBaHie. 3aKOH €IMHO-00pa3us ruOpuI0B epBoro nokojaeHus. [Ipasuino
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOIO  HACJEIOBaHUS  IPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUSA. AHAJIM3UPYIOLIEe CKpellMBaHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAHU ISl ONPE/IETICHUs] TEHOTHUIIA OCOOH.

CueruilenHoe HacienoBaHue rmpusHakoB. PabGora T. Moprana mno cuemieHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cuemnieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpPa.

XpOMOCOMHasI TEOPHUS HACIEACTBEHHOCTH. [ eHeTHYeCKNEe KapThI.

I'eneruka nona. XpoMOCOMHOE OIPENEIEHUE 10Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbE OpraHu3Mmbl. HaciienoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BHIbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HAclIeACTBeHHas. Posb cpebl
B HEHACJIEJICTBEHHOW HW3MEHUMBOCTU. XapaKTePUCTUKAa MOIU(PHUKAIMOHHON HW3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpuBas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE MIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALMOHHON N3MEHYMBOCTH.

HacnencTBenHas, Wiy reHoTUnuyeckas, "3MeH4YMBocTh. KoMOMHATHBHAST N3MEHYHBOCTb.
Meiio3 ¥ TMONOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHUMBOCTH. MyTallMOHHAs
u3MeH4nBOCTh. Kraccugukanuss MyTalnuii: TeHHblE, XpOMOCOMHBIE, T'eHOMHble. YacToTra M



MPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3MenunBocty H. . BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbl T€HETHUKH YEJIOBEKA:
reHealoTnYecKuii, OJIM3HELUOBbIM, IUTOIrCHETUYECKUN, OHMOXUMHYECKHUH, MOJEKYISIpPHO-
reHeTnyeckuil. COBpEMEHHOE OIIpPE/eJICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTUIUpPOBaHKUE, B TOM uyucie ¢ nomoiubto I[1[P-ananmuza. HacnencrBennsie 3aboseBaHus
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HACIeACTBEHHON MPeapacroyioKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKU.
[TpuHIMIBL 370POBOTO 00pa3a KU3HH, JUATHOCTHKH, MPO(UIAKTUKH U JICUCHHUS TeHETUYECKUX
Oone3Hel. MeauKo-reHeTUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMLIMHCKONM TE€HETHUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUI YeI0OBeKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckwnii, H. 1. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Merio3y, «B3anmMoneicTBie ajielibHbIX T€HOBY, «['eHeTuUYeCKne KapThl PaCTEHUM, )KUBOTHBIX
n 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJEIOBAHMS, CLEIJIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka © IKMBOTHBIX», «Bumasl wu3MeHunBocTH», «MoaudukannoHHas
u3MeHYuBOCTh», «HacnenoBanue pesyc-gakropay», «l'eHeTnka rpynn KpoBu», «MyTalMoHHas
U3MEHYUBOCTbHY.

Ob6opynoBaHue: MoAeTU-aNMIUIMKaIuu «MoHoruOpuaHOe CcKpemuBanue», «HemnomaHoe
JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapar «J{po3oduna» (Hopma, myrauuu (Gopmbl KpbUIbEB U OKPAacKU Tena), repdapuit
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHast pabota Ne 5. «/3yueHue pe3ysibTaTOB MOHOTMOPUIHOTO U AUTHOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIPENapaTax.

JlaGopaTtopnast pabota Ne 6. «3yueHue Moau(pUKaIMOHHONW W3MEHYHUBOCTH, MTOCTPOCHUE
BapHallMOHHOTO psZia U BapUallMOHHOW KPUBOI».

JlaGopatopHass pabora Ne 7. «AHamu3 MyTauMid Yy Jpo30QHIbl Ha TOTOBBIX
MUKpOIIpenapaTax».

[TpaxTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U Ipouecc. 3apoKIEHUE CelNeKIUu U noMecTukanus. Yuyenue H. U.
BaBunoBa 0 wLEHTpax MNPOMCXOXKIEHUS W MHOrooOpaszus KyJIbTypHbIX pacTeHui. LleHTpbl
MIPOUCXOXKICHUS JOMAIITHUX KUBOTHBIX. CopT, MOpoJa, TaMM.

CoBpeMeHHbIE METOJIbl CEeJNIEKIIMU. MacCOBBI U WHAMBUIYAIbHBIM OTOOPHI B CENEKLUU
pacTeHui u kUBOTHBIX. OLleHKa 3KcTepbepa. bian3kopoIcTBEHHOE CKpelMBaHe — MHOPUIUHT.
Uucras nwHusA. CkpemyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponctBenHoe ckpemmuBanue — ayroOpuawar. OtnanéHHas THOpuUau3auss W €€ YCIeXH.
HcKycCTBEHHBIM MyTareHe3 U IOJIY4YEHUE MOJMUIUIONAOB. JIOCTHIKEHHs CEJIEKUUU PACTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.



buotexHosoruss kKak oTpaciab MNPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennsix opranuzmoB. Kinerounas unxenepus. Kuetounsie
KYJbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOIPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiemsl. MO -
FeHETUYECKU MOIU(DULIIPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToptpetsr: H. U. Basunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. l1BanoB.

Tabmupel u cxeMmbl: kapra «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoabl JOMaIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3anusy, «Paborer akagemmka M. @. HWeanoBay, «[lomummonaus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIBTYPHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUSI.

JlaGopaTopHble U NpakTH4YecKUue padoThbl:

Okckypcust «OCHOBHBIE METOABI M JOCTHXKEHUSI CEJEKUUU PACTEHUU U
YKUBOTHBIX (Ha CEJICKIITMOHHYIO CTaHIINIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

11 KVIACC

Tema 1. JBorOMOHHAST OHOJIOT M.

[IpennochUlkn BO3HUKHOBEHHUSI HBOJIOIUOHHOW TEOPHUHU. OBOJIOLIMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue >BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTHY U APYTUX HAYK.

CBuzerensctBa  HBOMONUU. [lameoHTONOrMYECKHE: TOCIEI0BATEIBHOCTD
NOSIBJIEHUS BHJIOB B MAJICOHTOJIOTMYECKOW JIETOMHUCH, MEPEXOIHbIE (HOPMBIL.
buoreorpaduyeckue: cxoncTBo U paznuuue GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUuMsl SMOPHOHOB pa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKHAE: TOMOJOTUYHBIE, AHAJOTWYHBIE,
pPYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX NyTeH y Bcex
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHUS
napBUHU3MA. JIBUKYIME CHIBI SBOMIONWK BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINPEAEIEHHAS] U3MEHUYHUBOCTb,
O0opb0a 3a CylleCTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosouu (CTID) u e€ OCHOBHBIE MOJOKEHHUS.

MuxkpoaBosrorus. [lomynsnus kak eAMHUIA BUAA U SBOJTIOLUU.



JBuxymie cuibl ((hakTopbl) SBOMIOIUHM BHAOB B IpHUpojie. MyTallMOHHBIHI
IpoIecC M KOMOMHATHBHAas W3MEHYUBOCTH. llomynsiinoHHBIE BOJHBI M JApeid
reHoB. M3oanus 1 Murpanus.

EcrectBennbiit oTOOp — HampaBisommMi (HakTop SBOIIOIUUA. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONeHHOCTh OpraHU3MOB KakK pe3yJbTaT 3BoJoUHU. [Iprmepsl
IIPUCIOCOOJIEHHUI Yy OpraHu3MoB. ApoMop(d03bl U UIHOATANTALUH.

Bun wu BumooGpazoBanue. Kputepun Buzma. OcHOBHbIE  (OpPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOrHIecKoe.

MakposBomorusi. PopMbl  IBONIONUU:  (uileTUYECKas, JUBEpreHTHas,
KOHBEpreHTHas, napasuienbHas. HeoOpaTtuMocTh 3BOTIOLUN.

[IpoucxoxaeHne OT HEeCHEeUMaNIN3UPOBAHHBIX MpenkoB. lIporpeccupyromas
crienuanu3anusa. AIanTUBHAS panalysl.

JlemoHncTpanum:

[Toptpetsr: K. JIunneun, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mroiutep, A. H. CeBepuos.

Tabnuup! U cxembl: «Pa3BuTHE OpraHNYecKOro Mupa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyliecTBoBaHHe», «EcrecTBeHHBIH 0TOOPY», «MHOroobpasue coOpToB pacTeHHID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuroHnHas
U3MEHYHUBOCTH», «Apomopdo3b», «Uaumoamanrtaumum», «OOmas aereHepauus»,
«/IBmxymue cuibel 3Boounn», «Kapra-cxema wmapmpyra nyremectBuas Y.
Hapsuna», «bopbba 3a cymiectBoBanue», «IIpucrnocobIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHYECKOE BUI000PAa30BAHUE.

OOopyioBaHHE: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOIOB U CeMsiH, KosuieKusi «[IpuMmepsl 3alIUTHBIX MPUCTIOCOOJIEHUN y
KUBOTHBIX», MOJeb «OCHOBHBIC HAIpPaBICHUS IBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wmupa, KojuleKuus «@DOpMbI COXPAHHOCTH
MCKOMAEMBbIX JKMBOTHBIX M pacTeHui», wonenb ammumkanus «llepekpécr
XpOMOCOM», BJaxHble Tmpemnaparsl «Pa3Butme Hacekomoro», «Pa3Burtue
JSATYIIKW», MUKponpenapat «Jlpo3odunay (Hopma, MyTtanuu (OpMbI KPbUILEB U
OKpacKH TeJa).

JlaGopaTopHble U MpaKTUYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHJIOB IO MOP(}OIOTHUECKOMY
KPUTEPHUIOY.

JlaGoparopHas pabora Ne 2. «Onmcanue mpuCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHMe U Pa3BUTHE )KU3HU HA 3emuie.



JloHayuyHbIE TPEACTABICHHUS O 3apOXKICHUM XKU3HU. HayuHble TUNOTE3BI
BO3HUKHOBEHHUS KW3HU Ha 3emiie: a0uoreHe3 W TNaHCIepMus. XuMHUUYeCKas
ABOMIOIUS. AOMOTEHHBIM CHHTE3 OPTraHWYECKUX BEIIECTB M3 HEOPTaHMUYCCKUX.
DKCIIEpUMEHTAIBHOE TTOATBEPKACHUE XUMUUECKON 3BOIIOIMA. HavyanbHbie 3Tarbl
ouonormyeckor sposoruu. ['mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HHKHOBEHHE MPOTOKJIETKU. [lepBbie KIETKM W HX SBOJIOLMUS.
dopMHUpOBaHUE OCHOBHBIX TPYMII KUBBIX OPraHU3MOB.

PasButne xxu3Hu Ha 3emuie 1o 3paMm u nepuoaaM. Karapxei. Apxeiickas u
npoTepo3oiickas dpbl. Ilanmeo3oiickas 3pa u €€ Nepuoabl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CHITYPUMCKHM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so301ickas 3pa u €€ NEPUOBI: TPHACOBBIM, IOPCKUM, METOBOM.

KaliHo3oiickas 3pa W €€ mNepuoAbl: MaJCOTCHOBBIM, HEOTCHOBBIN,
AHTPOIOTECHOBBIN.

XapakTepucTUKa KJIMMaTa U TeoJOornYecKux mpoieccoB. OCHOBHBIE ITallbl
ABOJIIONMM PACTUTEIBLHOTO M KHUBOTHOrO Mupa. ApoMopdo3bl y pacTeHHil u
KUBOTHBIX. [T0osiBIIEHME, pacliBET U BBIMUPAHKE TPYIII KUBBIX OPTraHU3MOB.

CucreMa OpPraHMYEeCKOTO MHpa KakK OTpaxkeHwe 3BoJonuU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOIMS YEJIOBEKA. AHTPOIIOJIOTUA KaK Hayka. Pa3Butre mpeacTaBIECHUN O
IIPOMCXOKJICHUHM 4elloBeKa. Mertonsl u3ydyeHuss aHTponoreHesa. CxonacrBa u
pa3yInyrs YeJI0BEKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBwxkymue  cuiabl  (pakTtoppl) — aHTpomoreHe3a.  HacnemctBeHHas
U3MEHYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 KHU3HH,
M3TOTOBJICHUE OPYJIUI TpyZAa, MBIIILICHHE, PEYb.

OCHOBHBIE CTAIMM U BETBH JBOJIFOLMU YEIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymeneli, YenoBek mnpsaMoxondammii, YenoBek HeaHaepTtanbckuii, Yenosek
pazymHbIil. Haxoaku HMCKOmMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMs, 00JIacThb
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHS.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BpPONEOUHAsS
(eBpaswmiickasi),  HeErpo-aBCTpaJioMjHas  (PKBATOpUaJbHAs),  MOHTOJOUIAHAsS
(a3uarcko-amepukaHckas).  UepTbl  MPUCTIOCOOJIECHHOCTH  MpeICTaBUTECH
YEJIOBEYECKUX pac K YCJIOBUSAM CYIIECTBOBaHUS. EIMHCTBO 4YEIOBEUECKUX pac.
Kputuka pacuzma.

JdeMoHCcTpanuu:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpu, 4.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ConHEUHOH cucTeMbl», «Pa3Buthe
opraHuueckoro mupa», «PactutenpHas kieTtka», <OKUBOTHas  KJETKay,
«IIpokapunornueckas kieTka», «COBpPEMEHHAs CHCTEMA OPraHUYECKOTrO MHUPay,



«CpaBHEHHE aHATOMHUYECKHX 4YEpT CTPOCHHUS YEIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMAJCOHTOJOTHYECKHMX HAXOIOK  TPEAKOB
COBPEMEHHOI0 4YelOoBeKa», «llpeBHenmmue moam», «pesaue moan», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0BeUECKUE pachh».

O6opynoBanue:  mymsiku  «lIpoucxoxnaeHue — dyenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTaiblla, KPOMaHbOHLA), CIEHOKH WIH
U300paKeHHUs] KaMEHHBIX OpPYAHMM MEpPBOOBITHOTO YeJIOBEeKa (KaMHH-UOMIEPHI,
pyoOuna, ckpebna), TeOXpoHOJOrHYeckass Taliauna, KoJulekuus «DopMbl
COXPAHHOCTH HUCKOMAEMBbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Ipaktnueckast pabota Ne 1. «M3yyeHue UCKOMAaEMbIX OCTAaTKOB PACTEHUU U
JKUBOTHBIX B KOJUICKIIHSIX).

DKCKypcHsl «IBOJIOLUSA OPraHUYECKOro mMupa Ha 3emie» (B €CTECTBEHHO-
HAyYHBIN WM KpaeBeAUECKUN My3eit).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKonorus Kak Hayka. 3ajaud U pa3feisl YKOJIOTUHA. MEeTOAbI 3KOJIOTHYECKUX
MCCIIEOBAHNN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

Oxonornueckue (akropel. Knaccudukanusa skonorudyeckux (HakTOpOB:
abnoTuyeckue, OWMOTHYECKHME U AaHTPOIOTreHHble. JlefCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEpaTypa, BIaXHOCTb. PoTonepuoansM.
[Ipucnocobnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buosornueckne puTMBl.

buotnueckune (bakTopBhl. Bunpr OMOTUYECKUX  B3aMMOJCICTBUI:
KOHKYPEHIUSI, XUITHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTyalu3M, KOMMEHCAJIU3M (KBApTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HeWTpanu3M. 3HaueHUe OWOTHYECKMX B3aUMOJEHCTBHM JUIsl CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XAPAKTEPUCTUKU Tonyssaiuu. (OCHOBHBIE IOKa3aTeNH
MONYJIALUU: YUCIEHHOCTb, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, IIPUPOCT,
Murpanus. [[nHaMrka YuCI€HHOCTH MOIYJISILUU U €€ PEerysLus.

JdeMoHCcTpanuu:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuubr u cxemsl: kapta «[Ipupogasie 30Hb1 3emum», «Cpenpl oOUTaHUS
opranu3MoBy», «®Doronepuoauszm», «llonynsaiun», «3aKOHOMEPHOCTH POCTA
YUCJICHHOCTHU MOMYJISAnu UHPYy30puu-TyPenbkny, «[luiespie enm.

JlaGopaTopHble U MpaKTUYEeCKHEe PadOThI:



JlabopaTtophnas padota Ne 3. «Mopdonoruueckne 0COOEHHOCTH PacTeHUN W3
Pa3HBIX MECT OOMTAHUS.

JlaGopatopHas padota Ne 4. «BnusiHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktuueckas padota Ne 2. «Ilocy€T MIOTHOCTH MOMYJISIUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBI.

CooO1iecTBO OpraHu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBas,
MpPOCTpaHCTBEHHasA, Tpoduueckas (muiieBasi). Buabl-momuHantel. CBsi3u B
OHUOILIEHO3E.

DKojornyeckue cuctemnl (9kocucteMsbl). lloHsitTue 00 »sKocucTEME U
ouoreorieHoze. DyHKIMOHATBHBIE KOMIIOHEHTBI JIKOCHCTEMBI: TMPOAYIEHTHI,
KOHCYMEHTBI, penyleHTbl. KpyroBOopoT BEIIECTB U MOTOK SHEPIrUU B HKOCHCTEME.
Tpoduueckue (muiieBble) YpPOBHM OSKOCHUCTEMbI. [luieBble LMW U CETH.
OCHOBHBIE TIOKa3aTENIM HSKOCHUCTEMBI: OHOMacca, MPOAYKIHA. DKOJIOTUYECKHUE
nupamMubl: TPOAYKLUHH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOHYHBOCTD, CAMOpPETYIILus, pazButue. CyKieccus.

[TpuposiHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHUCTEMA XBOHHOTO
VI LIMPOKOJINCTBEHHOTO JIEca.

AHTpONOr€HHBIE  IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X03sHCTBEHHOE 3HAYEHHUE arPOIKOCHCTEM U YPOOIKOCHCTEM.

buopasnoobpazue kak QakTop ycroiiunBocTH 3KocucTteM. CoxpaHeHHe
OMOJOTUYECKOTO pa3zHooOpasus Ha 3emIie.

VYuenue B. U. Bepuaackoro o 6mocdepe. ['panuiibl, coctaB u CTPYKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOcTH Ouocdepbl Kak
rJ100aJIbHOM 3KOCHCTEMBbI. J(MHaMHuecKoe paBHOBECME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BemiecTB U OMOT€OXMMHUYECKHE UKJIIbI AJIEMEHTOB (yriepoja,
a3oTa). 30HAIBHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Onochepe 3emiin. AHTPONIOTCHHBIC U3MEHEHHUs B Ouocdepe.
['1o6GanpHbIE YKOJIOTHYECKUE TTPOOIIEMBL.

CocyuiecTBoBaHHE PUPOJIBI u YeJI0BEYECTRA. Coxpanenue
O6ropa3zHooOpasusi Kak OCHOBa ycTonuuBocTH Onocdepsl. OCHOBA pallMOHATBLHOTO
yIOpaBlIeHUS] TPUPOAHBIMH pecypcaMd H WX HCIOJIb30BaHue. JlOCTIKeHUs
OMOJIOTMHU U OXpaHa MPUPOJIbI.

JlemoncTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmumpl u cxemsl: «[lumieBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coolmiecTBa», «llenmu nuTtanusy, «IKoJOTHYECKass TUPAMUIAY,



«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO Jiecay, « DKOCUCTEMA
XBOolHOro  neca», «buoneHo3 Bogoéma», «ArpoueHos», «lIpumepHsbie
AHTPONOTECHHBIC  BO3JCUCTBHA HAa NOPUPOAY», «BaxkHeHMImIMe HMCTOYHHUKHU
3arpsi3HEHMs BO3/lyXa W IPYHTOBBIX BOA», «[louBa — BakHEMIIAsl COCTaBIAIOMIAsS
ouocgeps», «Pakropsl Aerpagannu nousy, «llapaukossit 3hdexT», «PakTophl
paZoOaKTUBHOTO 3arpsizHeHusi Ouocdepb», «OO0mas cTpykTypa Ouochepb,
«Pacmipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIT d3KkpaH Ouocdepsi,

«KpyroBopoT yriepoja B uochepe», «KpyropopoT azota B IpUpOE».

O6opynoBaHue: MO/I€b-aNIIINKALUs «Tunuynsle OMOIICHO3BI», repbapmii
«PacturensHble  cooOmiectBa»,  Koulekuuu — «buouenos», «Bpenutenu — BaxHEHIIMX
CEJIbCKOXO3SMCTBEHHBIX ~KYJIbTYp», TIepOapuu M KOJUIEKIMHM pacTeHUl U  KUBOTHBIX,
IIPUHAIeKALME K pa3HbIM 3KOJIOTMYECKUM IpyniaM ogHoro Buaa, KpacHas kaura Poccuiickoin
®denepanu, N300paKEHUS] OXPAHIEMbIX BUJIOB PACTEHUM U KUBOTHBIX.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110
BMOJIOI'NN HA BA30OBOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUIA

Cornacho ®I'OC COOQO, ycraHaBmuBarlOTCs TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
00YyYaIOIIMMHUCS IPOTPaMM CPEAHEro o0IIero o0pa3oBaHus: JIUYHOCTHBIM, METAPEIMETHBIM H
HPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JNMYHOCTHBIX pe3ydbTaTOB OCBOCHMs IMpenmera «buonorus» BblIeIeHBI
CIEyIOIINE COCTABIAIOIIME: OCO3HAHME OOYYAIOIIMMHUCA  POCCUHUCKON  Tpa)kIaHCKON
UJEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIbHOCTH M CaMOOIIPEIEIEHHUIO,
HAJIMYMEe MOTHMBALMU K OOYYEHHUIO OHOJOTrHWH, IeNICHANpaBICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXACHHUI JTUYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIUIUN pPa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOY4YaroUIMXcs PYKOBOJACTBOBATHCS B
CBOEM  JEATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, IPUCYLUIUMH  CHUCTEME
OHMOJIOTHYECKOTO O00pa30BaHMs, HAJIMYHE SKOJOTUYECKOTO IPAaBOCO3HAHHS, CIIOCOOHOCTH
CTaBUTh LIENIU U CTPOUTH )KU3HECHHBIC TUIAHBI.

JInaHOCTHBIE pe3ynbTaThl OCBOCHUS Npeamera «buomorus» mocTUraroTcs B €IUHCTBE
yueOHOW M BOCIUTATENBHON NI€ATEIbHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUHCKUMHU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMHU U JTyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHATHIMHU B
oOImiecTBe MpaBWJIaMH M HOPMAaMU MOBEIEHHMS M CIOCOOCTBYIOT IpOLECCaM CaMOITO3HAHMA,
CaMOBOCIIUTAaHUSA M CaMOPA3BUTHSI, PA3BUTHUSI BHYTPEHHEW MO3ULMM JIMYHOCTH, MAaTPUOTH3MA,
YBa)XXCHUsI K 3aKOHY M IPaBOIOPSIKY, YEJIOBEKY TPyJda U CTApIIEMY IOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIEQUI0O W  TpaJulusaM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIMYHOCTHBIE pe3yabTaThl OCBOEHHS y4eOHOro mpeaMera «buoIorusy JT0JKHBI OTpaxarb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS COPMUPOBAHHONW BHYTpEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  0OIlecTBa,
pacIIupeHHe KU3HEHHOTO OIbITa U ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HaIpPaBJICHUN BOCIIUTATENBHOM A€ATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIUU O0ydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOT'0 WIEHAa POCCUIICKOr0 00IIeCTBa;

OCO3HAaHHME CBOMX KOHCTUTYIIMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOH JIEATEIBHOCTH MPHU CO3JIaHUU YU€OHBIX MPOEKTOB,
peleHnH y4eOHBIX U IMO3HABATENbHBIX 33124, BBIMOJIHEHUN OMOJIOTMYECKUX KCIIEPUMEHTOB;

CIOCOOHOCTh  OTNpENeNATh COOCTBEHHYIO IIO3MLHMIO [0 OTHOUICHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBAaTh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIOJICH ¢ pa3sHBIMU yOEXKICHUSMHU, KYIbTYPHBIMHA [IEHHOCTSMU U COLUATBHBIM
MI0JIO)KEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX U UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIOHEHTOB NP OOCYXJICHUH CITIOPHBIX BOMPOCOB OMOJIIOTHYESCKOTO COICPIKAHMUS,

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM I€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PonMHONM, ropaocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWI M IAMITHUKAM IPUPOJIBI,
JIocTKeHusIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OHMOJ0TUM, TOHUMAaHUS 3Ha4eHUsl OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTH K CIYXKEHHUIO U 3anuTe OTeduecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccun;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOYAsi 3CTETUKY ObITAa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MMOHUMaHUE AMOIMOHAJIBHOT'O BO3/ICUCTBUS KUBOM NPUPO/BI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BHJaX MCKYCCTBA, CTPEMIJICHUE MPOSBIATH
KauecTBa TBOPYECKOM JIMYHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro odpasa *KU3HU (370pOBOE MHUTAHUE,
cOOJTI0/ICHNE TUTHEHHYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHSITHH W OTIbIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TIPaBUJ WHAUBHUIYATbHOTO M KOJUIGKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AIKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYZlY, OCO3HaHUE IIEHHOCTH MAacTEPCTBA, TPYI0TI00HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TAaKyHO
JIeATETbHOCTb;



UHTEpEC K pa3iuyHbIM chepam mpodeccuoHaNbHOM AEITeIbHOCTH, YMEHHE COBEPILIATh
OCO3HAHHEII BBIOOp OyayIeii mpodeccruu u peann30BhIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCEi
KU3HU;

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KaK MCTOYHUKY KU3HU Ha 3emIie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITAa IUIAHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX MOCJIEICTBUM ISl OKPYKaIOIEel CpeIbl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPo0IeM U IMyTel UX PEeUICHHUS;

CHOCOOHOCTH MCIIOJIB30BaTh NMPHOOpETaeMble P U3YUYEHUH OMOJIOTMU 3HAHHS U YMEHUS
IpU pelIeHUuU MNpoOIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHUEM (COOII0IeHUE
MpaBUJI TOBEJEHUSI B MPHUPOJE, HANPABICHHBIX HAa COXPaHEHHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUJIOB, 9KOCUCTEM, Onochepsl);

AKTUBHOE HENpUATHE JEHCTBUN, NMPUHOCALIMX BPEI OKpYKAIOMIeW MPHPOTHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE HKOJIOTMUECKUE MOCIEACTBUS MPEITPUHUMAEMbIX
NENCTBUI U MIPeIOTBPALLATh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHS, AIKOJOTHUYECKOW KYJIbTYpHI, OIBITa
NEeSITEIbHOCTH  OKOJIOTUYECKOH  HAlpaBIIEHHOCTH, YMEHHUS pPYKOBOJICTBOBAaTbCS HMMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COIMAIBHON MpakTHKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKON JAESITETbHOCTH IKOJIOTUYECKOM HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3sBUTHsI HAykKl M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JUaiore KyjabTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUDE;

COBEPILICHCTBOBAHME SI3BIKOBOW M UUTATEIHCKON KYJIBTYPHI KaK CPEICTBA B3aUMOICHCTBUS
MEXTY JIFOJIbMU | TTO3HAHUS MHPA;

NOHMMaHue cnenu(uku OHONOrMM Kak HayKd, OCO3HaHMA €€ posid B (OPMHPOBAHUU
palMOHATIBHOIO HAyYHOTI'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpe KaK O eIWHCTBE NPUPOABI, 4YelIOBeKa W oOmecTBa, B TO3HAHUUA MPHPOTHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEeHUsl IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTHMHU Ul COBPEMEHHOW LMBUIM3ALMU: 00eCreueHus
HOBOT'O YPOBHS pa3BUTHsI MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
peliaTh pecypcHble MpoOaemMbl Pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 II100abHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecrieueHus rnepexoia K yCTOHUMBOMY Pa3BUTHUIO, PallMOHATbHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHUH B IEJSAX MOBBIIMICHUS OOIIen
KYJIBTYpHl, €CTECTBEHHO-HAYYHOH T'paMOTHOCTH, KaK COCTaBHOHW 4YacTH ()YHKIIHMOHAJIHHON
rPaMOTHOCTHU o0y4arouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

[OHUMaHHE CYUIHOCTH METOJOB IMO3HAHHUS, MCIIOJIB3YeMbIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIBb30BaTh IMOJydaeMble 3HAHHUS I aHalIW3a M OOBACHEHHs SBJICHUH
OKpPYKaIOMIeT0 MHpa M TPOHCXOIIMNX B HEM W3MEHEHWH, yMEHHE JeiaTh OOOCHOBaHHBIE
3aKIIIOYCHHST Ha OCHOBE HAYYHBIX (AKTOB M HWMEIOIIUXCS MaHHBIX C IIETbI0 ITOJy4eHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIHO HCIOJIb30BAaTh OMOJIOTUYECKUE 3HAHUS JUISl pEIICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYAlIMSIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOEKTHYIO H
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEpHIBHOMY OOpa30BaHUIO U CaMOOOpA30BaHMIO, K
AKTUBHOMY TIIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHOJIOTMM B COOTBETCTBHHM C >KU3HECHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysbTaTbl OCBOEHHsS yuyeOHOro mpeamera «buoorusy BKIIOYAKOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33pEHHs OOyYaloIUXCAd MEXAUCHUUIUIMHAPHBIE
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U cnenr(uKy METOAOB IMO3HAHMS, HUCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHUE, IpOILlecC, CHCTeMa, HayuHbld (pakT, NMPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCeloBaHue, HaOII0eHUe, U3MEpEHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeiCTBUS (103HABATEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBFHOW T'PAMOTHOCTH M COLMAIBHON KOMITETCHIIMH OOYyYaroIInuXcs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble Yy4yeOHble JEHCTBHS B IIO3HABATEIbHOM U
COLIMAIbHON ITPAKTHKE.

MertamnpenMeTHbIE pe3yNIbTaThl OCBOCHHS IMPOTPaMMBbl CpEeTHEro o0Imero oodpa3oBaHUs
JIOJKHBI OTPakaTh:

OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO03HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

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

UCMOJIb30BaTh IPU OCBOCHUM 3HAaHUM NPUEMBI JIOTMYECKOTO MBIIUIEHHUs (aHanu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 000OIEHUs), PacKpbIBaTh CMBICI OHOJIOTHYECKUX
HNOHSTUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAaHABIUBATh CBSI3U C IPYTUMU MOHATHUSAMU);

ONpEACIATh LENN JAEATENbHOCTH, 3a7aBas IapaMeTpbl M KPUTEPUU HUX JOCTHKEHMUS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTaBICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUS JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
HPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHBIE, JETyKTHBHbIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUYUSI B pacCMaTpUBAEMBIX SBICHHAX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBs3eH U
OTHOILIEHHH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAKXKe MPOTUBOPEUMH Pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX HCTOUYHUKAX;

pa3palaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHalIM3a UMEIOIIMXCS MaTepHabHbBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHHUPOBATh M BBINOJIHATH PA0OTy B YCIOBHSIX pEabHOTO, BHUPTYaJbHOTO U
KOMOMHUPOBaHHOTO B3aUMOJACHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE MTPH PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE IEHCTBHS:



BJIAJICTh HaBbIKAMHU Yy4€OHO-HMCCIEI0BATENbCKON U MPOEKTHOW NEATEIbHOCTH, HaBBIKAMU
paspenieHust npoodJieM, CrIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

UCIOJIb30BaTh PAa3JIUYHble BUIBl ACATEIBHOCTH II0 IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalny, Npeodpa3oBaHUIO U MPUMEHEHHUIO B YYEOHBIX CUTYallMsX, B TOM 4HUCIE IpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOpa30BaTEIbHON IESATEIBHOCTU U
KU3HEHHBIX CUTYalLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M AKTyalM3UpOBAaTh 3ajady, BBIJBUTATh
rUNnoTe3y e€ pelleHus, HaXOAWUTh AapryMEHThl JUld JOKa3aTelbCTBA CBOUX YTBEP:KICHHH,
3aJ]aBaTh apaMeTpbl U KPUTEPUU PELICHUS;

AHAIM3UPOBATh IOJYYEHHBbIE B XOJE€ pELICHUS 3a7aud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh 1IEJICHANPABICHHBIN MOMCK IMEPEHOCa CPEACTB U CIIOCOOOB JeMCTBUS B
PO ECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMS B  TIO3HABATENBHYID M  MPAKTHYECKYl0  001acTu
KHU3HEIEeATEIIbHOCTH;

YMETb MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX NPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HWJEH, NpPEJIaraTh OPHUTMHAIBHBIC TOJIXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLINE aIbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HH(poOpMaluM (TEKCTe yueOHOro mocoOwus,
HAyYHO-TIOMYJISIPHOM JHUTEpaTrype, OMOJIOTHYECKUX CIIOBApsAX M CHPABOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHeTre), aHAIM3UPOBaTh HH(MOPMALMIO pa3IMYHBIX BHIOB U (GopM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(bopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOJbI INpPH IOMCKE U O0TOOpe
Ounonoruueckoi nHpopMaIuu, HEOOXO0AUMOM /IJ1s BBIIOJIHEHUS YU4EOHbIX 33/1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMaNbHYIO (OpMYy TNpEACTaBICHUS OHOIOTHYECKOM
uH(popMaluu (cxemsl, rpaduKH, JUarpaMMbl, TaOIHIIbI, PUCYHKH U JIPYTroe);

WCIIOJIB30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBA TpH padboTe C OHMOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISITHOCTH;

BJIQ/IeTh HABbIKAMHU pAcCloO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALUMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM AefiCTBUSIMU:

1) obenne:

OCYIIECTBIISATh KOMMYHUKAIIMN BO BCEX Cdepax >KM3HH, aKTUBHO y4acTBOBATh B JMAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeJylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOra WM JUCKYCCHH);



pacrio3HaBaTh HEBEpOaJbHBIE CPEACTBA OOILICHMS, IOHUMAaTh 3HAYEHUE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPHI;

BJIAJI€Th PA3JIUYHBIMU CIIOCOOAMU OOILEHHUS M B3aUMOJEHCTBHS, MOHHUMATh HAMEPEHUs
JPYTuX JOAEH, IPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM S3BbIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIAMBHIYaIbHOH paboOTHI Mpu
peleHn OMONIOTUYECKOH MPoOIIeMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NCHCTBUH ¢ y4y€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4iIeHa KOJUIEKTHBA,

NPUHUMATh IEIM COBMECTHOW JEATENbHOCTH, OPraHW30BBIBATH W KOOPIMHHUPOBATH
JecTBUs MO €€ JOCTM)KEHHUIO: COCTaBNIATh IIaH JEMCTBUM, pacnpefeisTh poJid € y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOLINIl pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/UlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMUYECKOE IIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJiajieHHe YHUBEPCAIbHBIMH PeryIsTHBHBIMM A€l CTBHSIMU:

1) camoopranu3amms:

UCTIOJIB30BaTh OMOJIOTHUYECKHE 3HAHUS U BBIABICHHA NpoOJIeM M WX pEUICHHS B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIeBbIe M CMBICIOBbIE YCTAHOBKH B CBOMX
JEUCTBUAX M IOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO M 3J0pPOBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBbIE 337a4l B 00pa30BATENbHOM JESATENBHOCTH H
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHE;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHoCcoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYallHsIM, BHOCHTH KOPPEKTHBHI B JIEATEILHOCTH, OIICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LIETSIM;



BJIa/IETh HaBBIKAMH MMO3HABATEIbHON peIeKCUu KaK OCO3HAHUSI COBEPILAEMbIX JEUCTBUN
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, HCIOIB30BATh MPUEMBI pedIeKCHH
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB IEATEIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMmbel COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienugpuyeckue i yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
CHocoObl JEMCTBUIM MO OCBOEGHHIO, HMHTEPHpPETAMUd U NIPeoOpa3OBaHUIO 3HAHWM, BHJIbI
NEeSITEIbHOCTH 10 IMOJYYEHUIO HOBOI'O 3HAHUS M NMPUMEHEHHIO 3HAHUM B Pa3JIMYHbIX Y4E€OHbBIX
CUTyallUsX, a TaKKe B pEAIbHBIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe TpeAMETHBIE Pe3yJIbTaThl MPEICTABICHBI M0 ToJaM 00yUeHHS.

[IpenMeTHbIE pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MECTe M pOJU OMOJOIMM B CHCTEME HAayYyHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B (D)OpPMHpPOBaAHHH COBPEMEHHOIH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKHX TEPMHHOB U MOHATUMN: )KU3Hb, KIETKA,
opranusM, Mertabonu3Mm (OOMEH BelleCcTB U IpEBpalleHHEe JHEpPruM), TOMEeocTa3
(camoperynsuusi), YpOBHEBas  OpraHM3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOU3BEJIEHUE
(penpoyKuus), HaCIeICTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHE;

yMEHUE u3jiaraTb OHOJIOTHMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHAsd,
LEHTpaJbHas JorMa MOJeKyJsipHoW Ouonorun), 3akoHsl (I. Mennena, T. Moprana, H. U.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3usl U MPOUCXOKIACHUSI KyIbTYpHBIX pacteHuil H. U.
Baguiosa), onpeaensTh rpaHUIbI UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yYMEHHUE BIa/IeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJCHUE U ONMHCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUN, OpraHu3alus M TPOBEACHHE OHOJIOrHYECKOTo
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXAY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIyYEHHBIX PE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJbI HA OCHOBAHNH IIOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK NMPOKAPUOT U IYKapuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
IPEBpallCHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOTO U IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, PA3MHOXKEHMSI, HHIUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOTy4YE€HHbIE 3HAHUA Uil OOBSICHEHUs OMOJOIMUYECKHX IPOLECCOB U
SIBIICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM XKHU3HH C IENBI0 00ECTICUCHHS
0€30MaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUSI HOPM



rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HEeTHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpellMBaHUE, CIEIIEHHOE HACJIeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHMsl HAaClIe0BAaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAaKTUUYECKHE PaboThl, COOMIONATh MpaBWiIa TpU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OLICHWBATh M HHTEPIPETHPOBATh HMH(OPMALNIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PA3IMYHBIX HCTOYHHUKOB (CpeicTBa
MaccoBOW HMH(pOpPMAINH, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACHIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NUCHMEHHBIE W YCTHBIE COOOIIEHHUs, 00001mas
Ouonornyeckyro WHGPOPMAMIO W3 HECKOJIBKMX HCTOYHUKOB, TPAaMOTHO HCIOJb30BaTh
HNOHSTUMHBIN annapaT OMOJIOTUu.

[IpenMeTHble pe3ynbTaThl OCBOECHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNMCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHUE PAaCKPhIBATh CO/ICPKaHUe OMOJIOTHUECKUX TEPMUHOB U TIOHSATHI: BUI, TIOMYJISLIAS,
reHooHA, SBONIONMS, JBWXKYIIUME CHIBl ((aKTOpbl) 3BOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJ000pa30BaHHE, SKOJOTHYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeYLEHTHI, LIeNHN MUTaH!s, SKoJoruyeckas nupaMuaa, ouoreoueHos, ouocgepa;

yMEHHE W3/aratb Owoyorndeckue Teopuu (dBodronoHHass Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHS SBOJIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasckoro), onpenensiTe rpaHULbl X TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHUE BIAJIeTh METOJaMH HAYYHOTO TMO3HAHWS B OMOJIOTWMHU: HAOIIOJACHWE W ONMHCAHUE
KUBBIX CHCTEM, TIPOLIECCOB W SBICHUH, OpraHW3alys ¢ TPOBEJCHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXIY HCCIeTyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX DPE3YyJIbTAaTOB, HMCIIOJb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPHA U 3aKOHOB, YMEHHE JIeIaTh BHIBOBI HA OCHOBAaHHUHU TIOJYYCHHBIX PE3yIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJOTHUECKUX O0BEKTOB: BUJIOB,
HOMYJSAIUM, TNPOJYIEHTOB, KOHCYMEHTOB, pEIYIEHTOB, OHOI€OIEHO30B U HKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOrO  OTOOpa,
BU000pa30BaHus, MPHUCIIOCOOIEHHOCTH OPTaHW3MOB, JEHCTBHS KOJIOTHYECKHX (aKTOPOB Ha
OpraHU3MBI, TIEPEHOCA BEIIECTB U MMOTOKA SHEPTHH B SKOCHCTEMAax, aHTPOIIOTEHHBIX U3MEHEHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOI€OXMMHYECKHUX LHUKJIOB B
ouocdepe;

yYMEHUE TIPUMEHSTH TOyYCeHHBIC 3HAHUS U OOBSCHEHUs OMOJOTHYECKHX IMPOIECCOB U
SIBIICHHM, JIJISI IPUHSTHS PAKTUIESCKUX PEIICHUH B TIOBCEIHEBHOM KHU3HH C IENTBI0 00eCTICUeHHS
0€30MIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAaOLIEH NPUPONHON cpenae, MOHMMaHUEe HEOOXOIMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIlaTh 3JIEMEHTapHble OMOJIOTMYECKUE 3aJayd, COCTABJIATH CXEMbI IepeHoca
BEILIECTB M SHEPTUH B IKOCHCTEMaX (ICTIN MUTAHU);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTU4YecKue padoThl, COOMIOAATh MpaBWiIa HPU
pabote ¢ yueOHbBIM U 1a0opaTOpHBIM 000PYIOBAHUEM;

yMEHHE KPUTHYECCKU OILICHMBATh W WHTEPIPETUPOBATH WH(POPMAIMIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHanbl), paccMaTpUBaTh TIIIOOATBHbIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3HUIHIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE IMCBMEHHBIE M YCTHBIE COOOLICHHUs, 00001mas
Ouonormyeckyro HMH(MOPMALUIO M3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
HNOHSTUMHBIN annapaT OMOJIOruu.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypchl
bubnuoreka [{OK
L bronoris kax Hayka 2 0 05 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 0 0 https://m.edsoo.ru/7f416292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKH 8 0 15 https://m.edsoo.ru/7f41c292
bubmmoreka IIOK
4 HKHSHEASATEILHOCTE KICTKH 6 0 0 https://m.eds00.ru/7f41c292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 0 0
OpraHu3MOB https://m.edso00.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3MEHIUBOCTD 3 0 0 bubnuoreka [{OK
OpraHU3MOB https://m.edso0.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bubmmoreka [JOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41¢c292
but6mmoreka [IOK
8 Pesepeiioe Bpens L 0 0 https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 2
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11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Kontpoabnbie | IpakTuueckue (upp )
NporpamMmbI Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuoreka [IOK
! IBOITIOLHONHAA GHOTOTHS o . https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubnnorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OpraHu3MbL 1 OKpYKaiOWas cpeia > . https://m.edsoo.ru/7f41cc74
bubnuoreka [IOK
4
Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmmoreka IIOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
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