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HHOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTKe MPOrpaMMbl MO OHOJIOTUH TEOPETUYSCKYI) OCHOBY JIJISI OMpPEICICHHUS
MOAXOJI0OB K (OPMHUPOBAHUIO COJEpKaHUsl ydeOHOTO mpeamera «bBUOIOTHS» COCTABHIIM:
koHnenryaiabHbie mojokeHus ®I'OC COO o B3auMOOOYCIIOBICHHOCTH II€JICH, COICp>KaHMUs,
pe3ynbTaToB o0ydeHHs U TpeOOBaHMI K YPOBHIO MOJTOTOBKH BBITYCKHHKOB, IOJIOKEHHUS 00
O0IIMX TENSIX W MPUHIUIAX, XapaKTEPHU3YIOIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPETHETO
obmiero obpasoBanus B Poccuiickoit @eneparuin, a TakKe MOJOKCHHS O CIIEIU(PUKE OUOIOTHH,
e 3HAUEHHWU B TO3HAHHUM >KUBOH MPUPOABI M 0OECIEUEHUH CYIIECTBOBAHUS YEIOBEUECKOIO
obmiectBa. CorjaacHO Ha3BaHHBIM IMOJIOXKEHHM, OINpPEAeTIeHbl OCHOBHBIE (DYHKIIMU MPOTpPaMMBbl
10 OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma no O6uonoruu Ja€t mpeacTaBiIeHHUE O LENIX, 00 00uelt crpaTteruu 00y4yeHus,
BOCIHUTAHMSI W Pa3BUTUS OOyYaromMXcs cpeAcTBaMu yuyebHoro mnpeamera «buonorus»,
orpeaenseT o0s3aTeNbHOE TMPEAMETHOE COJIEpPKaHUE, €ro CTPYKTYpPY, PaclpeleicHHe I10
paszzuenaMm U TeMaM, PEKOMEHIYEeMYIO0 MOCIIEeOBATEIbHOCTh M3YUYEHUsI YYEOHOro maTepuaiia C
y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH 00pa3oBaTeNbHOrO Mpolecca,
BO3PACTHBIX OCOOEHHOCTEN 00yUYaIOIIUXCS.

B mporpamMmme mo OWONOTMM TakKe YYUTHIBAIOTCS TPEOOBaHHUS K TUIAHUPYEMBIM
JUYHOCTHBIM, METANPEJAMETHBIM H MPEIAMETHBIM pe3ysibTaTaM OO0ydeHUs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIbHON JIEATEIbHOCTH/yUeOHBIX AEHCTBUI 00yUyaronmxcs mno
OCBOGHHUIO COJIep:KaHusl OMOJIOTHYECKOro 00pa3oBaHMUsl.

B nporpamme mo Ouomorum (10-11 kmaccel, 6a30BbI YpOBEHB) peai30BaH HPUHIIHIT
MPEEeMCTBCHHOCTH B W3YYCHHH OwWoorum, Omaromaps dYeMmMy B HEH TIpocMaTpuBaeTCs
HAIMpPaBJIEHHOCTh HA Pa3BUTHE 3HAHUM, CBS3aHHBIX C (POPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, I[IEHHOCTHBIX  OpUEHTAlMii  JTUYHOCTH, OKOJIOTUYECKOTO  MBIIIICHHS,
MIPE/ICTaBICHU O 370pOBOM o00pa3e JKM3HM U OEpeXHbIM OTHOIIEHHWEM K OKpYy)Karolen
npuponHoii cpene. Ilosromy Hapsay ¢ u3ydeHHEM OOIIEOMOTOTHYECKUX TEOpUH, a TaKKe
3HAHUN O CTPOEHUH >KMBBIX CHCTEM PA3HOTO PAHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B HUX
MPOLIECCOB B MpOrpaMMe IO OWOJOTHH YIEIeHO BHUMAHUE HCIOIb30BAHUIO MMOJYUYEHHBIX
3HAHWW B TIOBCETHEBHOM KM3HU JJIS PEIICHUS MPUKIIAIHBIX 3371a4, B TOM YHUCJIC: MPOPUITAKTHKI
HACJICJICTBEHHBIX  3a00JICBaHUI  YEJIOBEKAa, MEIUKO-TEHETHYECKOTO0  KOHCYJIBTHPOBAHWS,
000OCHOBaHUS IKOJIOTUYECKHU 11€TIECO00pPA3HOTO MOBEACHHS B OKPYXKAIOIIeH MPUPOIHON cpele,
aHallM3a BIMSHUS XO3AHCTBEHHOW NEATEIHHOCTH YeNOBEKa Ha COCTOSHUE MPUPOIHBIX H
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMAHHUS K TPUKIIATHOW HAMPABICHHOCTH y4eOHOTO
npenMera «bHOJIOTHS» TPOJAMKTOBAHO HEOOXOJWMOCTBIO OOCCIICUEHUS YCIIOBUN JIJIST PEIICHHUS
OJTHOM M3 aKTyallbHBIX 3a/1a4 MIKOJBFHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpe/rnoiaraet
(dbopMupoBaHHE Yy OOYYarOMIMXCsS CIOCOOHOCTH aNanTHUPOBAaThCA K W3MEHEHHUSM JUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

buonorus Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS 3aHMMaeT BaxkHOe MecTo. OHa
obecnieunBaeT (GopMupoBaHHE y OOydYaIONMIMXCS TPEICTABICHUNM O HAay4YHOH KapTHUHE MHPA,
pacmupsieT U 000011aeT 3HaHUS O KUBOU MPUPOJE, €€ OTIMUYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil W DBOJIIONWHU, CO3MaET YCIOBHS JUIS: ITO3HAHUS 3aKOHOB JKUBOH IMPHUPOJIBI,
¢dbopMupoBanus (YHKIMOHATBLHOW I'PaMOTHOCTH, HaBBIKOB 3/I0pOBOTO U Oe3omacHoro obpasza
KHU3HHU, IKOJIOTUIECKOTO MBIIIJICHHS], [IGHHOCTHOTO OTHOIIIEHUS K KUBOU MPHUPOJIC U YETIOBEKY.

Bonpiioe 3HaueHwe OWONOTHS UMEET TaKXKe /s PEIIeHUs BOCIUTATENbHBIX H
Pa3BUBAOIINX 33/1a4 CPEIHETO O0IIero 00pa3oBaHus, CONMATU3ai o0yJdatommxcs. N3yuenue
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OnoI0ruN obecrnieunBaeT YCIIOBUS JUTSt dbopMupoBaHUS MHTEJUICKTYaJbHBIX,
KOMMYHHKAITMOHHBIX W MH(POPMAIIMOHHBIX HABBIKOB, ICTETHYECKOW KYIBTYPBHI, CIIOCOOCTBYET
WHTETpaui OMOJIOTMYECKUX 3HAHUU C TPEICTABICHUSIMH W3 APYTUX YYEOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U Teorpaduu. HazBanHble MOJI0KEHUS 0 MpeAHA3HAYEHUN Y4eOHOTro
npenMera «buonorus» CcocTaBUIM OCHOBY [UIsl OIpENeleHHs] MOAXOA0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €TI0 COJIEPIKAHUS, IPEICTABICHHOTO B IPOTpaMMe 110 OMOIOTHH.

OTt60p conepkanust yaeOHOro ipeameTa «bronorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUHI KYJIBTYpPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUM C KOTOPBIM OOYYaroIIUecs TOJIKHBI
OCBOUTH 3HAHWS W YMEHHS, 3HaYUMbIC JUIsI (hOpMHUPOBaHMS OOIICH KYJIBTYpHI, ONMPEACISIONNe
a/JIcKBaTHOE IIOBEJCHUE 4YEJIOBEKA B OKPY’KAIOLIEH INPUPOIAHON cpene, BOCTPeOOBaHHBIE B
MOBCETHEBHOM KHU3HU U MpakTU4YecKou nestenbHocTH. Ocoboe MecTo B ATOW cHCTEeME 3HAHUMN
3aHMMAIOT D3JIEMEHTBl COJAEP)KAHUSA, KOTOpble CIYy)KaT OCHOBOM [uisi  (OPMHUPOBAHUS
MPEACTaBICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa W I[IEHHOCTHBIX
OPUEHTALMIX JTUYHOCTH, CIOCOOCTBYIOIINX TYMaHU3AMK OMOJIOTHYECKOT0 00pa30BaHuUsl.

CTpyKTypHpOBaHHE COJEp)KaHUS y4yeOHOro Marepuaia B MporpaMMe IO OHOJOTHH
OCYIIECTBIICHO ¢ YIETOM MPUOPUTETHOTO 3HAUCHUS 3HAHWN 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
JKMBOW MPUPOABI, O €€ YPOBHEBOM OpraHM3alMHd W 3BOJIOUMH. B COOTBETCTBMH C 3TUM B
CTPYKTYype y4eOHOro mpeamera «buoorus» BBIACICHBI CIASAYIOIINE CONECPKATEIbHBIC JIMHUU:
«buoinorus kak Hayka. MeToapl Hay4yHOTO MO3HaHUs», «KileTka kak OMoJIoruyecKasi CHCTeMay,
«Opranusm Kak ouosnoruueckas cuctema», «CuctemMa U MHOroooOpasue OpraHu4ecKoro Mupay,
«OBONIOLUA KUBOH NPUPOIB», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTH.

Ilenp wu3ydyenus yuebHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE — OBIAJCHUE
OOy4alolMMUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHATBHOM OpraHU3aluu >KUBBIX CHCTEM
pPa3HOTO paHra U MPUOOPETCHHE YMEHUH HMCIIOIB30BAaTh 3TH 3HAHUS ISl TPAMOTHBIX JICHCTBUH B
OTHOIICHUN O0BEKTOB KMBOW NIPUPOJIBI U PEIICHUS PA3IMIHBIX )KU3HCHHBIX TTPOOIICM.

JlocTuxkeHne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
o0ecreunBaeTcs peleHueM CIeAyomuX 3a1ay:

OCBOCHHME OOYYAIOIMMHCS CHUCTEMBbl 3HAHUW O OWOJOTHYECKUX TEOPHSIX, YUEHHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, THIOTEe3axX, MpaBUiax, CIyKallMX OCHOBON 1 (OpMUPOBaHUS
MPEACTABICHUN O €CTECTBEHHO-HAYYHOM KapTUHE MHpa, O METOJaX Hay4YHOro ITO3HaHMS,
CTPOCHUM, MHOTO00Opa3uu U OCOOCHHOCTSIX >HUBBIX CHCTEM pa3HOTO YPOBHS OpraHU3aINH,
BBIJIAIOIIUXCSL OTKPBITUSX U COBPEMEHHBIX UCCIICIOBAHMIX B OUOJIOTHH;

dbopMupoBaHrue Yy OO0YYarOMIMXCs TMMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX W TBOPUYECKHUX
CIOCOOHOCTEH B MpoIecce aHAIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHUH HAYYHBIX B3TJISI/IOB,
UJIeH ¥ TI0JIXO0/I0B K U3YUYEHHUIO )KHBBIX CHCTEM PA3HOTO YPOBHS OpPTraHU3aIUu;

CTaHOBJIEHHME Yy oOOydarommxcsi oOmel KyabTypbl, (YHKIMOHAIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHSATH U OLEHUBATH SBICHUS OKPYXKAIOIIETO MUpPA KMBOU MPUPOIBI HA
OCHOBaHUWU 3HAHUH U OMBITA, MTOTYYCHHBIX PU H3YUEHUU OUOJIOTHH;

dbopmupoBaHre y OOYyJarOmUXCs YMEHHUW WJUTIOCTPUPOBATh 3HAYCHUE OWMOJOTHYECKUX
3HAHUN B TMPAKTHYECKOW EATETHHOCTH YEJOBEKa, DPA3BUTHH COBPEMEHHBIX MEIUITMHCKUX
TEXHOJOTHI U arpoOUOTEXHOIOTUI;

BOCIIUTaHHE YOEXKAEHHOCTH B BO3MOXHOCTH TIO3HAHMSI YEIOBEKOM KHUBOUW MPHUPOIHI,
HEOOXOUMOCTH OEPEKHOTO OTHOIIEHUS K HEeH, COOTIOIEHUS ITHUYECKUX HOPM TPH TTPOBEICHUN
OMOJIOTUYECKUX UCCIIEAOBAHUI;

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM JIJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJIBTYpBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,
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IpUMEHEHHE NPHOOPETEHHBIX 3HAHUW M YMEHUN B IOBCEIHEBHOW JKM3HU JUIS OLCHKH
MOCTIC/ICTBUI CBOEW JEATENbHOCTH MO OTHOIICHUIO K OKpYXKaomlell cpene, COOCTBEHHOMY
3JI0pOBBI0, 000CHOBAaHUE U COOJTIOICHNE Mep MTPODUIAKTUKH 3a00JIEBaHUH.

B cucreme cpennero obmiero oopasoBanus «buosiorus», usydaemas Ha 6a30BOM ypOBHE,
ABISICTCA 00s3aTEIbHBIM y4YEOHBIM IPEIMETOM, BXOJSIIMM B COCTaB IPEIMETHOH o0sacTu
«EcTecTBeHHO-HAYYHBIE TIPEIMETHI.

Jus m3ydenust Onooruy Ha 6a30BOM YpOBHE CpeaHero o0miero o0pa3oBaHUsl OTBOIUTCS
102 gaca: B 10 xmacce — 34 gaca (1 gac B Heneno), B 116 kimacce — 68 yacoB (2 yaca B HEACIIO).
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COJEPKAHUE OBYUYEHMUA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OHMOJIOTUU C OOIECTBEHHBIMU, TEXHUYECKUMHU U APYTUMU
€CTECTBEHHBIMH HayKaMmu, Quiocoduei, 3TUKON, 3cTeTHKON U mpaBoM. Poib Ouonoruu B
(bopMHpPOBaHUN COBPEMEHHOW HAYYHOU KapTHHBI MUpa. CucTemMa OHOJIOTHYECKUX HAYK.

Metoap!l o3HaHUS )KUBOW PUPOABI (HAOII0AeHUE, SKCIIEPUMEHT, ONMCAaHKUE, H3MEPEHHE,
KJaccuuKalus, MoJIeIUpOBaHHe, CTaTUCTUYECKass 00paboTKa JaHHBIX).

JleMoOHCTpanum:

[Toptpetsi: U. HapBun, I'. Menaens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuk.

Tabmuibl 1 cxembl: «MeTOobl TO3HAHUS KUBOW IPUPOIBD.

JlabopaTopHble U MPaKTH4YeCKHE PadOTHI:

[Tpaktnueckass pabora Ne 1. «lcnonbp3oBaHuE pa3iIMYHBIX METOJOB IpPU H3YYEHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cUCTEMbI M HX OPraHU3aIUA.

Kupbie cuctembl (OMOCHUCTEMBI) Kak MpeAMeT Hu3ydeHusi Omonoruu. OTIMYHE >KUBBIX
CUCTEM OT HEOPTraHU4EeCKON MPUPOJIBI.

CpoiictBa OmocucTeM H WX pa3HOOOpaswe. YPOBHH OpraHH3alMd OHOCHUCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIN,  TKAHEBBI, OpPraHU3MEHHBIA,  MOMYJISILIHOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIEHOTUYECKHH ), OMOC(EPHBI.

JdemoHcTpanmm:

Tabmuubl 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HWY», «YPOBHHU OpraHU3AIMH >KHUBOM
MIPUPOIBI».

O6opynoBanue: mojens mosekyisl JJHK.

Tema 3. XuMH4YeCKHI COCTAB U CTPOCHHE KJICTKH.

XUMUYECKUH  COCTaB  KJIETKH. XHWMHYECKHE  DIIEMEHTBHI: MaKpO3JIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosia 1 MUHEpalbHbIE BEIIECTBA.

@yHKIMM BOJBl U MHUHEpAJIbHBIX BElleCTB B KieTke. [loanep:kaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 6eIKOB. AMUHOKUCIOTHI — MOHOMEpHI OenkoB. HezamMeHnMeble
U 3aMEHHMMbl€ AMUHOKHUCIOTHI. AMMHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYphl O€lKOBOH
MOJIEKYJIbl (TIEpBUYHAs, BTOpPHYHAs, TPETUYHAs W 4YETBEPTUYHAS CTPYKTypa). XUMHUYECKHUE
cBolicTBa OenkoB. buonorndyeckue GyHKIMN OETKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas  crenuduuHocth. Kodepmentsl. Butammubl.  Otiauuus  pepMeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOpPOB.

YrneBonapl: MOHOCaxapu bl (TITFOKO3a, puO03a U Ie30KCHpu003a), Aucaxapuasl (caxaposa,
JaKTO3a) W ToJucaxapuibl (KpaxMmaj, TJIMKOTEH, IeJUT0NI03a). buonorndeckue ¢GyHKIAN
YTJIEBOJIOB.

Jlunuasl:  Tpuraunepuasl, ¢ochomunuap, crepounsl. 'mapoduiabHO-TUAPOPOOHBIE
cBoiicTBa. buonoruueckue ¢pyHkiuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OENKOB M JIMMUIOB Kak
HMCTOYHUKOB YHEPIHUH.
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Hyxnennoseie kucnotsl: JJTHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxnuum PHK. Bugst PHK. AT®: crpoenue u
GbyHKIUH.

IMuronoruss — Hayka o kierke. Kiieroynas teopus — ImpuMep B3aUMOJICHUCTBUS HUIEU U
(aKTOB B HAYYHOM NMO3HAHUU. METO/IbI N3YUEHHSI KIICTKH.

Knerka kak menoctHas >xuBas cucrema. OOLye NpU3HAKKM KIETOK: 3aMKHYTasi HapyxHast
MemOpana, moJiekyibl JJHK kak renernueckwmii anmapar, cuctema cCuHTe3a Oerka.

Tunsl KIETOK: »3yKapuoTHYecKas M INpokapuoTuueckas. (OCOOEHHOCTH CTPOEHUs
npokapuoTHueckon kietku. Kierounas crenka Oakrepuii. CTpoeHHE 3yKapuOTUYECKOH KIIETKH.
OCHOBHBIE OTJIUYHS PACTUTEIBHOMN, )KUBOTHOU U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, MX (DYHKIUH.
[Tna3maruueckass memOpana, e€ cBoWcTBa W (QyHKuuH. LluToruiasMa u e€ OpraHoWbI.
OnnomemOpanHblie opranouas! kietku: JIIC, annapat ['onpmaxu, muzocoMsl. 1lomyaBTOHOMHBIE
OpraHouzbl KJIETKH: MHUTOXOHApPUH, IIacTUibl. IIpomcxoxneHrne MUTOXOHIPUM M IUIACTUA.
Bunsl inactun. HememOpaHHbIe OpraHou/Ibl KIETKU: pUOOCOMBI, KJIIETOUYHBIH LIEHTpP, LIEHTPHUOJIH,
PECHUUKH, KIYyTUKU. DyHKINN OpraHOUA0B KIETKU. BKitoueHus.

SAnpo — perynaropHsblil neHTp kiaeTku. CTpoeHue sapa: siepHas 000104Ka, Kapuoria3ma,
XPOMAaTHH, SPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

JleMoHCTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, k. Yorcon, O.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

[uarpammsl:  «Pacrpenenenyie XMMHMYECKUMX JJIEMEHTOB B HEXKHMBOW  IPUPOIE»,
«Pacrnipenenenre XUMHUYECKUX 3JIEMEHTOB B )KMBOU ITPUPOIE».

Tabmuubr u cxemsl: «lleprogmueckas TaOnMIa XUMAYECKHX JIIEMEHTOBY», «CTpoeHHe
MOJIEKYJIBI BOJIbI», «bruocunTes 6enkay, «CtpoeHne Monekynbl 0enka», «CTtpoeHue GpepMeHTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CtpoeHne 3yKkapHOTHUECKON
KJIeTKn», «CTpoeHue XUBOTHOM KIeTKn», «CTpoeHue pacTUTeNnbHOM KieTkn», «CTpoeHue
MIPOKApUOTUYECKOM KiIeTKn», «CTpoeHue sapa KIETKN», «Y TIeBOIAbD, «JIUmuIb».

OOGopynoBaHue: CBETOBOW MHMKPOCKON, OOOpYHOBaHHME IJs NPOBEJICHUS HaOIIOJIEHUH,
U3MEpEeHull, PKCIEPUMEHTOB, MUKPOIIpENapaThl pPacTUTENbHBIX, KUBOTHBIX U OaKTepHaJIbHBIX
KJIETOK.

JlabopaTopHble 1 NpaKTHYeCKHe PadoThI:

JlaGopatopHast pabora Ne 1. «M3ydyeHue KaTalUTUYECKOH aKTUBHOCTH (pepMEHTOB (Ha
MIpUMepe aMuJIa3bl WIN KaTajaa3bl)y.

Jlabopatopuast padota Ne 2. «M3yueHue CTpoeHUs KIETOK pPACTCHHH, >XHUBOTHBIX U
OakTepHii Mo MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENapaTax U UX OMUCAHUE.

Tema 4. /KusHeaessTeJIbHOCTD KICTKH.

OOmeH BemiecTB, WIH MeTa0OMU3M. AcCUMWISAIMS (IJIaCTHYECKUd OOMEH) U
JUCCUMMIIALUS (PHEpreTUYecKuil 0OMeH) — IBe CTOPOHBI €IMHOT0 Ipolecca Meradonusma. Poib
3aKOHOB COXPAaHEHHUS BEUIECTB U SHEPTUU B IOHUMaHUU MeTa0oIn3Ma.

Tunbl oOMeHa BeriecTB: aBTOTPO(HBIA U rerepoTpodusiil. Ponb depmenToB B 0OMeHe
BELIECTB U MPEBPAILLEHUHU SJHEPTUU B KIIETKE.

®otocunre3. CBeroBas u TeMHOBas (a3br ¢oTtocunte3a. Peakmmm QorocunTe3a.
D¢ dextuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A I KU3HU Ha 3emie. BiausHue ycnoBuii
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHM.
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XeMocHHTE3. XEMOCHHTE3UPYIIue OakTepuu. 3HAUCHHE XEMOCHHTE3a ISl KU3HU Ha
3emite.

Ouepreruyecknii oOMeH B KjeTke. PacmieruieHne  BEIECTB,  BBIICICHHE U
aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTallbl S3HepreTuyeckoro oomena. ['nmukonus. bpoxxenue u
ero Buabl. KucinoponHoe oxkuciaeHue, WIM  KIETOYHOE JbixaHue. OKHUCIHUTEIBHOE
dbochopummpoBanue. DPPEKTUBHOCTh SHEPTETUICCKOTO OOMEHA.

Peaknun marpuuHoro cuHTre3a. I'enermueckas wuH(opmanus u JIHK. Peanmzanus
reHEeTHYEeCKON MHpOpMaIMu B KJIETKe. | eHETMYEeCKUH KOJ W €ro CBOWCTBA. TpaHCKpHUMIUS —
matpuuHblii cunte3 PHK. Tpancnsauusa — 6uocunTes Oenka. Dtamnbl TpaHcasuuu. KogupoBanue
aMHHOKHUCIIOT. Ponb pubocom B OnocuHTe3e Oernka.

Heknerounsie QopMbl ku3HM — BHUpPYChL. Mcrtopus otkpeitus BupycoB (. U.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKJIa BUPYcoB. bakrepuodaru. bonesnu
paCTEeHMIA, )KUBOTHBIX U YEIOBEKAa, BHI3BIBAEMBIE BHpycaMu. Bupyc nMMyHo1e(UIIMTa YeIoBeKa

(BUY) — Bozoymutenr CIIMJla. OOpartHas TpaHCKpUIIUs, peBEepTa3a W HHTErpasa.
[Ipodunaktrka pacnpocTpaHeHUs] BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpanmm:

IToptpetsr: H. K. Konbnos, J1. Y. Banosckuii, K. A. Tumupsses.

Tabmuubet u  cxembl: «Tumel  muTaHus», «Metabomusmy»,  «MUTOXOHIPUSIY,
«QHepreTuueckuil oOMen», «Xmopormnacty, «Potocuntes», «Ctpoenue JIHK», «Ctpoenue u
¢dbyHkmoHnpoBanne  reHa», «CuHTe3  Oemkay, «leHermueckwii  Kom»,  «Bupycw»,
«baktepnodarn», «Crtpoenne u ku3HeHHbd 1wmkn Bupyca CIIM[a, Oakrepuodaray,
«Pennmukanns JTHK».

O6opynoBanue: monenu-anmuukanuu «Y apoenue JJHK u tpanckpunumsy», «buocunres
oenka», «CTpoeHue KIeTKn», Mojieb cTpykTypsl JTHK.

Tema S. Pa3MHoOKeHHe 1 HHAUBHYAJIbHOE Pa3BUTHE OPTraHU3MOB.

KneTouHslii 1MWK, WM JKU3HEHHBIM LUK Kiaetku. MHTepdasza u murto3. I[Ipormecchr,
nporekammue B uHTepdaze. Pemnukanusa — peaxmus marpuunoro cunreza JIHK. Crpoenwue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapwoTHuIl. JMIUIOWIHBIA U TArUIOWIHBI XPOMOCOMHBIE
Habopbl. XpomaTuasl. [luTonorndyeckue OCHOBBI Pa3MHOXKEHUSI U WHIUBUIYATLHOTO Pa3BUTHS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurosa. Ilpounecchl, mpoucxonsiiyve Ha pasHBIX
CTagusIX MUTO3a. BHOJIOrHUecKuii CMBIC MUTO3A.

[TporpamMmmupyemasi TuGeb KIETKH — aromnTo3.

@opMbl  pa3MHOXKEHHMsI OpraHu3MoOB: Oecrosioe M MojoBoe. Buapl  Oecronoro
Pa3MHOXKEHHUS: JIeJICHHE HaJBOE, MOYKOBAaHUE OJHO- U MHOIOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BETre€TaTUBHOE pPa3MHOKEHME. VICKyCCTBEHHOE KIOHMPOBAaHHE OPraHU3MOB, €r0 3HAYECHHE JIA
CEJICKLIH.

[TonoBoe pa3sMHOXKEHUE, €0 OTIIMYHS OT OECIOIoro.

Meiio3. Craguu Mmeios3a. [Iponeccel, nmpoucxojsime Ha craausax Menosa. [loBeneHue
XpoMocoM B Mero3e. KpoccuHrosep. bronorndecknii CMbICH U 3HAaYEHHE Me03a.

["amerorenes — mpouecc 00pa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [l0OBBIE JKee3bl:
CEMEHHHMKHU W sSM4HUKH. OOpa3oBaHWE W Pa3BUTHE IMOJIOBBIX KIETOK — rameT (CrepMaTo30up,
AlleKIeTka) — chepmaTtoreHe3 U oBoreHed. (OCOOEHHOCTH CTpPOEHUS SIMIEKIETOK |
cnepmaro3onioB. OmnonorBopenue. [lapreHorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTE€HE3). OMOPHOHAIBHOE pa3BUTHE (SMOpHOTEHE3).
Ortanbkl YMOPUOHATBFHOTO PA3BUTHUSL Y TMO3BOHOYHBIX JKHBOTHBIX: JAPOOJICHHE, TacTPYIISIIHs,
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opranorenes. IlocTamMOpuonanpHOe pa3BuTHE. THIBI TOCTAMOPHOHAIBHOTO Pa3BUTHS: MPAMOE,
HenpsMoe (IMYMHOYHOE). BnusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE
BBI3bIBaTh BPOXK/IEHHBIE YPOACTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaIuU
pa3BUTHSL.

JdeMoHcTpauMu:

Tabmuipe! u cxeMbl: «@OpMBI pa3MHOXKEHHUSI OPTaHU3MOBY, «J/{BOHHOE OIIOAOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOEe pa3MHOXKEHHUE pacTeHU», «JleleHne KIeTKu
Oaktepuii», «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHue XpOMOCOMBI», «KIIeTOUHBIH HKII»,
«Perummkanua JHK», «Mutosy», «Meiios», «lIpsmoe u HenpsaMoe pazButue», «l'amerorenes y
MJIEKOITUTAIOIINX U YesIoBeKa», «OCHOBHBIE CTAIUA OHTOTECHE3a.

O6opynoBaHue: MHKPOCKON, MHKpompenapaTrbl «CrepMaTo30U/Ibl MIICKOMUTAIOIIETOY,
«litnexnerka miexkonurawouero», «KapunoknHes B KiIeTKax Kopellka JyKa», MarHUTHas
MoieNb-anmuKanys «/lenenue kietkny, moaens JJHK, moaens meradazHoii XpOMOCOMBI.

JlaGopaTopHble M IPAKTHYEeCKHUE PA0OTHI:

JlaGopaTtopHnast pabora Ne 3. «HaOmntoieHrne MUTO3a B KJIETKaX KOHYMKA KOPEIIKA JIyKa Ha
TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopuas pabota Ne 4. «/3yueHue CTpOEHHS MOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIMpenaparax.

Tema 6. HaciiencTBeHHOCTh U H3MEHYHBOCTH OPTrAaHU3MOB.

IIpenmer u 3amaum reHeTuku. Mcropus pa3BUTHS TEHETUKU. Poib 1UTONOrMH U
SMOpHUOJIOTUH B CTAHOBJIEHUM I'eHETUKU. BKitag poccuiickux U 3apy0eXHbIX YUEHBIX B pa3BUTHE
TeHeTUKU. MeToapl TeHEeTUKH (TUOPHUIIONIOTUYECKUHM, UHUTOTCHETUYECKHH, MOJIEKYISIpHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. [ 'eHeTnueckasi CUMBOJIMKA, UCIONb3yeMasl B
CXEMax CKpEeIMBaHHI.

3aKOHOMEPHOCTH  HACJIENOBAaHUS  IPU3HAKOB, YyCTaHOBIEHHble [.  Mennenem.
MonoruOpuaHoe CKpelMBanue. 3aKoH eIMHO-00pa3usi THOPUIOB MepBOro nokojaeHus. [Ipasumno
JOMUHUPOBaHMS. 3aKOH paclleIUIeHus MpHu3HaKkoB. [umnore3a uuctoTel ramer. IlonHoe u
HEIOJIHOE TOMUHUPOBAHMUE.

JurubpuaHoe  ckpeuMBaHMEe. 3aKOH  HE3aBHCUMOIO  HACJIEIOBAHUS  NPU3HAKOB.
[{uToreHeTnyecknue OCHOBBI JUTMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEe CKpEIlBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIMBAHUS IS ONIPEIeTICHHsI TEeHOTHUIIa OCOOH.

CuenneHHoe HacieqoBaHue mpu3HakoB. Pabora T. Moprana mno cuenieHHOMY
HacJIeJ0OBaHMIO TeHOB. Hapyinenue cuenieHus reHoB B pe3ysbTaTe KpOCCHHIOBEpa.

XpOMOCOMHasl TEOPHsI HACIEICTBEHHOCTHU. | 'eHeTH4ecKHe KapThl.

I'eneruka mona. XpoMOCOMHOE OIpe/eTeHHe MoJ1a. AYyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
I'oMorameTHbple M TreTeporaMeTHble OpraHu3Mbl. HaciienoBaHWe NPU3HAKOB, CIETUIEHHBIX C
TIOJIOM.

N3meHunBOCTh. Buibl M3MEHYMBOCTH: HEHACIIEICTBEHHAs U HacieACcTBeHHas. Poib cpenbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTEpUCTHKAa MOJIU(DUKAIMOHHOW H3MEHUHUBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peakuuu npusHaka. KonnyecTBeHHbIE U
KayecTBEHHbIE MMPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYHBOCTH.

HacnenctBenHas, iy reHOTUNHWYECKasi, N3MEHUYUBOCTh. KOMOWHATUBHAS W3MEHUNUBOCTD.
Meiio3 u 1ONOBOM mpolecc — OCHOBA KOMOMHATHUBHOW M3MEHUYMBOCTH. MyTalMoHHas
n3MeH4MBOCTh. Kiaccuduxanms myranuii: reHHbIE, XpOMOCOMHBIE, TeHOMHble. YacTrora M
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MPUYMHBI MyTanuii. MyTtareHHbsie (akTopbl. 3aKOH TOMOJOTHYECKHUX PSIOB B HACIIEICTBEHHON
n3MenunBocty H. Y. BaBuiiosa.

Buesinepnas HacneICTBEHHOCTb U U3BMEHYUBOCTb.

I'eneruka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METOAbl TI'€HETUKH YEJIOBEKA:
TCHEAJIOTUYCCKUI, OJIM3HEIOBBIM, IUTOTCHETHYECKUN, OWOXUMUYECKUH, MOJICKYISIPHO-
reHeTudyeckuid. COBpEMEHHOE OIpelesieHHe TEeHOTHUIIA: IIOJHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTUIIUPOBaHuE, B ToM uucie ¢ nomoulpio I1I[P-ananuza. HaciencrBennwle 3aboneBaHus
YejoBeKa: TeHHble Ooyie3HH, OOJIE3HM C  HACIEACTBEHHOM IPenpacoyioKEHHOCTHIO,
XpoMocoMHbIe Oose3Hu. CoMaTHuecKkue W TeHepaTuBHble MyTanud. CTBOJIOBBIE KIIETKH.
[IpuHIMIBI 310pOBOrO 00pas3a KU3HU, AUATHOCTUKH, MPOPHUIAKTUKHA U JICYCHHUS] TeHETHYECKUX
Oone3neil. MeauKo-reHeTHYecKoe KOHCYJIbTHPOBAHME. 3HAYCHHE MEIUIIMHCKOM T'€HETUKH B
MPEJOTBPAILLICHUN U JICYEHUN TeHETUYECKUX 3a00JIeBaHMIA YEeTIOBEKA.

JdeMoHcTpauMu:

[Toptpertsr: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBunos.

Tabmune! U cxembl: «MOHOTHOPHUIHOE CKPEIIMBAHUE M €r0 IIUTOrC€HETUYECKask OCHOBAY,
«3aKOH paclIeIUICHHs] M €ro IMTOTCHETHYEeCKas OCHOBa», «3aKOH YHUCTOTHI TameTy,
«lurnbpunnoe ckpemuBanue», «lluTomornueckue OCHOBBI JUTHOPUIHOTO CKPEUIUBAHUSY,
«Meiio3», «B3auMozeiicTBue ajielbHbIX T€HOB», «l'@HeTUYecKre KapThl pACTEHUN, )KUBOTHBIX
U 4denoBeka», «['eHeTnka mona», «3aKOHOMEPHOCTH HACIENOBAHUS, CLEIUIEHHOIO C IOJIOMY,
«KapruoTumpl 4YelloBeKa © IKHBOTHBIX», «Bumbl wu3MeHumBocTHY», «MomudukanmonHas
W3MEHUYUBOCTHY, «HacnemoBanue pesyc-gakropa», «['eHeTHKa Tpymm KpoBu», «MyTallmoHHAs
W3MEHUYUBOCTH.

O6opynoBanue: Moaenu-anmiukanuu «MoHoruOpuaHoe ckpenBanue», «HemomaHoe
TOMUHUpOBaHUeY, «Jlurnbpumnoe ckpemuBanuey, «llepekpéct XpoMOCOM», MHKPOCKON H
MuKpomnpenapat «Jpo3oduna» (HopMma, MmyTanuu (HOpMBI KPbUTHEB U OKPACKU Tena), repOapwuii
«I"opox MOCeBHOMN.

JlabopaTopHble U MPaKTH4YeCKHeE PadoOThI:

JlabopaTtopHnast padota Ne 5. «3ydenue pe3yabTaToB MOHOTUOPUIHOTO U TUTHOPUTHOTO
CKpelIUBaHus Y AP030(UIIbI Ha TOTOBBIX MUKPOIIPETapaTax.

JlaboparopHas pabota Ne 6. «3yueHne MoAU(PUKATMOHHON H3MEHYUBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaGopatopnass pabora Ne 7. «AnHamu3z wmyraumid y Jpo30pMiIbl Ha TOTOBBIX
MHUKpOIMpenaparax.

[TpaxTrueckas padota Ne 2. «CocTaBieHHE U aHATIU3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenekunst opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuust KaKk HayKa U Mpouecc. 3apoXKICHUE CeICKIUU U JoMecTukanus. Yuenue H. U.
BaBuimoBa 0 IHEHTpax MPOUCXOXKIEHUS M MHOT000pa3us KyIbTYpHBIX pacTeHuil. LleHTps
MPOUCXOXKACHUS JOMAIHUX KMBOTHBIX. COpT, MOPOAA, LITAMM.

CoBpeMeHHBIE METOJBI CEJeKIMU. MacCcoBbIi M MHIUBUIYaTbHBIA OTOOPHI B CEJEKIIHH
pacTeHuii U KUBOTHBIX. OIIEHKa dKCTepbepa. bIU3KOpOICTBEHHOE CKpEIIMBAHUE — WHOPUIMHT.
Uucras nuaus. CkpenuBaHue YHCTHIX JuHHWHA. [erepo3uc, wim THOpUAHAs cuia.
Heponcteennoe ckpemmBanue — ayrOpuauHr. OtnanéHHas ruOpuam3anus U e€ yCHexw.
HckyccTBEHHBI MyTareHe3 W MOJy4eHUE MOJUIUIOWIOB. JlOCTHKEHUS CENEKIMU pPACTCHUH,
KUBOTHBIX U MUKPOOPTaHU3MOB.
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buorexHonorus Kak oOTpacib IPOU3BOJACTBA. ['€HHAas MH)KEHEpHs. OTallbl CO3aHMs
pexomOunanTtHOW JIHK 1 Ttpancrenneix opranu3moB. Kierounas wumxenepus. Kietounble
KYJIbTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOXKEHUE pacTeHUi. KiloHupoBaHue BBICOKONIPOAYKTHUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OJKOJIOTWUYECKHE U JThyeckue mnpoodiembl. MO —
TFeHETUYECKU MO (ULIMPOBAHHBIE OPTaHU3MBI.

JemMoHcTparuu:

IToptpetsi: H. U. BaBunos, U. B. Muuypum, I'. JI. Kapneuenko, M. ®@. BaHoB.

Tabmuubl u cxembl: KapTa «lleHTpbI MPOUCXOXKIACHUS M MHOT000pasusi KyJIbTYPHBIX
pactenuit», «Ilopoapl TomMamHuX XUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHU», «OTnanéHHas
rubpuam3anusy, «Paboter akagemmka M. @. HWBanoBay, «[lomumnounmus», «OOBEKTHI
ouorexHonorun», «Kierounele KylbTypbl U KIOHHpOBaHHUE», «KoOHCTpyHpoBaHHE M HEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBaHue: MYISDKU IJIOAOB M KOPHEIUIONOB JUKUX ()OPM U KYJIBTYPHBIX COPTOB
pactenuit, repoapuii «CelbCKOXO035IIICTBEHHBIE PACTEHUSI.

JlaGopaTopHble M IPAKTHYEeCKHUE PA0OTHI:

Okckypeusi «OCHOBHBIE METOABI U JOCTH)KEHUS CEJIEKIIMM PAacTeHUH W JKUBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHIMUIO, MJIEMEHHYI0 ()e€pMy, COPTOHMCIIBITATENBbHBI YYacTOK, B TEIJIMYHOE
XO035IICTBO, Ta0OPAaTOPHUIO arPOYHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOIITOHHAS OHMOJIOTHA.

[TpennocbuIKM BO3HMKHOBEHHS 3BOJIOLMOHHOM TEOpUHU. OBOJIOLMOHHAA TEOpHUs U €€
MecTO B OMoJoruu. BiansiHue 3BOIIOIIMOHHON TEOpUH Ha pa3BUTHE OMOJIOTHM U IPYTUX HAYK.

CBuzerenbcTBa 3Bomtonuu. [laneoHTosornyeckue: MOCIEA0BATEIbHOCTh MOSIBICHUS
BUJIOB B MMaJICOHTOJIOTMUYECKOM JleTonucH, nepexoaHsie ¢popMbl. buoreorpaduueckue: cxoacTso
u paznuuue GayH u Gpop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTMYECKHE: CXOJICTBA U Pa3auuMsi 3MOPHOHOB Pa3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE: TOMOJIOTUYHBIEC, AHAJOTUYHBIE, PYIUMEHTApHbIE OpraHsbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHYECKHE: CXOJICTBO MEXaHHU3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METab0IMYECKUX ITyTeH Y BCEX OpraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. IlpeAanochuikM BO3HUKHOBEHMSI JIapBUHU3MA.
JIBIDKYyIIIME CHMJIBI  3BOJIIOLUMH BUAOB 1o JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpPH
OTPaHUYEHHOCTH PECYpCOB, HeoNpeAenéHHas H3MEHYUMBOCTh, OoOpb0a 3a CyIIECTBOBaHME,
€CTECTBEHHBIN 0TOOD).

Cunreruueckas teopust s3pontoruu (CTD) u e€ 0CHOBHBIE MTOJIOKEHHUS.

MuxkposBomtonus. [lonynanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JBmwxyume cuibl ((hakTophl) BOJIONUM BUAOB B Mpupoae. MyTalMOHHBIN Hpolecc U
KOMOMHATUBHasl WM3MEHUYMBOCTh. [lomynsiiioHHbIE BONHBI M Jpeid reHoB. Mzomsauus u
MUTpaLys.

EcrectBenHblii oTOOp — Hampapistomuid ¢aktop s3Bomonuud. DopMbel e€CcTECTBEHHOTO
orbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT sBosonuu. [IpuMepsl mpucnocoOaeHui
y OpranuzmoB. ApoMop(}o3bl U UIM0-aJalTalUH.

Bun u BupmooGpaszoBanue. Kpurepum Bupa. OcHOBHBIE (GOPMBI BHI000pA30BaHMS:
reorpagpuueckoe, 3K0JI0rHYeCcKoe.
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MaxponsBosrorus. PopMbI 3BOJIOLUH: (QHUIECTHYECKAs!, JUBEPreHTHAsI, KOHBEpIeHTHas,
napaienbHas. HeoOpaTuMocTh 3BOTIONHH.

[Tpoucxoxnenue OT  HECHEIHMAIU3UPOBAHHBIX IIPE/IKOB. IIporpeccupyromas
crienuanu3anus. AJanTUBHAs paaualus.
JleMoOHCTpanum:

IToptpetsi: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap, O.
I'ekxens, @. Mromiep, A. H. Cesepiios.

Tabmuubt u cxembl: «Pa3BuTue OpraHMdeckoro wmmupa Ha 3emiey, «3apOoabIiu
MO3BOHOYHBIX KHBOTHBIX», «ApxeonTepukcy, «Dopmbl OOprOBI 3a CYIICCTBOBAHHEY,
«EctectBeHHBIl  0TOOP», «MHOrooOpasue COpTOB pacTeHui», «MHoroobpasue IMopos
YKUBOTHBIX), «[Tonmynsum», «MyTanuoHHas U3MEHYHUBOCTbY, «ApomMopdo3bI»,
«Ununoananrtanuny», «OO0mas aerenepanus», «JIBwxkymue cuisl 3Boionun», «Kapra-cxema
Mmapuipyta mytemectBus Y. JlapBuna», «bopnba 3a cymiectBoBanue», «IIpucrnocobieHHOCTD
opranu3mMoBy, «I'eorpaduueckoe Bu1000pa3zoBaHue», « IKOIOTUYECKOE BUI000PA3OBAHHE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPACKH, HA0Op TJI0J0B U
ceMsiH, KosuieKuus «[Ipumepbl 3alUTHRIX PUCIOCOOIEHUH Yy KUBOTHBIX», MOJieTdb «OCHOBHbIE
HaIpaBJICHUs BOJIIOLUNY», 00bEMHAs MoJielb «CTPOEHHE TOJIOBHOIO MO3Ia TO3BOHOYHBIX ).

buoreorpaduyeckas kapra wmupa, KoJuiekmus «DOpMBI COXPAaHHOCTH HMCKOMAeMbIX
KUBOTHBIX M pacTeHui», mojenpb anmiukanus «llepekpéct xpomocom», BllaXKHbIE MpenapaTsl
«Pa3Butne Hacekomoro», «PasBuTtHe mATymIKn», MHUKponpenapar «Jposoduna» (HOpMa,
MyTaluu GOpMBI KPbUIHEB M OKPACKHU TEJa).

JlaGopaTopHble M IPaKTHYEeCKHUE PA0OTHI:

JlaGoparopnas padota Ne 1. «CpaBHEHHE BUI0B 110 MOP(HOIOTHIECKOMY KPUTEPHION.

Jlaboparopunass pabora Ne 2. «OmmcaHue TPHUCIIOCOOJICHHOCTH OpraHu3Ma u ¢
OTHOCHTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U pa3BUTHE )KU3HH Ha 3emJie.

JloHayuyHble MpeACTaBICHUS O 3apOKIEHUHU XKU3HU. HayuHble rUnoTe3bl BOZHUKHOBEHUS
KU3HU Ha 3emuie: aOMOreHe3 M MaHclepMus. XuUMUYecKas 3BOJIOLUS. AOHWOTEHHBIM CHUHTE3
OPraHMYECKUX  BEIIECTB M3  HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE  IOATBEPIKIECHUE
XUMHUYECKOH sBomoIMK. HauanpHble Tanbl Ouonorunyeckoil sBomonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BOSHHUKHOBEHHE MPOTOKIETKHU. [IepBble KIETKH U UX
sBomonns. POpMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pazeutne xu3Hm Ha 3emie mo dpam U nepuodam. Karapxel. Apxelckas u
npotepo3oiickass opbl. Ilanmeo3oiickas spa u e€ nepuojbl: KeMOPHICKHMHA, OpPIOBHKCKHIA,
CUJIYPUICKUH, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHA.

Me3so30iickas 3pa 1 €€ NeproIbl: TPUACOBBIN, FOPCKUIA, MEIOBOM.

Kaiino3zolickas 3pa u €€ nepuopl: NajeoreHOBbI, HEOT€HOBBIM, AaHTPOIIOT€HOBBII.

XapakTepucTuka KIMMara U TeoJIOTMYEeCKUX MpoueccoB. OCHOBHBIE ATalbl 3BOJIOLHMU
pPacTUTENBLHOTO U KUBOTHOTO MHpa. Apomopdo3bl y pacTeHHil W KUBOTHBIX. I[losiBneHue,
paciBeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

CucremMa OpraHMYecKOro Mupa Kak OTpa)K€HUE IBOJIOLUU. OCHOBHBIE CUCTEMATUUYECKUE
TPYIIIbI OPraHU3MOB.

OBOJIIOIIMSL  YENOBEKA. AHTPONOJOruMs Kak Hayka. Pa3BuTHe npencTaBlIeHHH O
MIPOUCXOXACHUN YeloBeKa. MeToibl u3ydeHus antpornorenesa. CXoAcTBa U pa3inyus 4eJoBeKa
1 )KMBOTHBIX. CHCTEMATHUYECKOE MOJIOKEHHUE YEIIOBEKA.
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HBwxynme cunbsl  (pakrtopel) aHTponoreHe3a. HaciencTBeHHass W3MEHYMBOCTh U
ecTeCTBEHHbII 0TO0p. OOIIecTBEHHBII 00pa3 )KU3HH, U3TOTOBJICHUE OPYAHMM Tpy/a, MBIIIJICHUE,
peub.

OcCHOBHBIE CTaJuU U BETBU HBOJIIOLMU YEJIOBEKA: ABCTPAIONUTEKH, YeIOBEK yMEblid,
UYenosek mnpamoxoxasamui, YemoBek HeaHaepranbckui, YenoBek pasymsbld. Haxonku
HCKOIMAEMbIX OCTaTKOB, BPEMs CYIIECTBOBaHHUS, 00JIACTh PaCHpPOCTPAHEHHUS, 00BEM T'OJIOBHOTO
Mo3ra, 00pa3 KHU3HU, OPYIHSL.

Uenoseueckue packl. OCHOBHBIE OOJBIINE pachl: €BporeouHas (eBpa3uiickasi), HErpo-
aBcTpayionjHas  (dKBaTOpUaibHas), MOHTOJOMAHAs  (a3WaTCKO-aMEpUKaHCKas).  YepTsl
MPUCIIOCOOJICHHOCTH MPEJICTaBUTENIEH YEIOBEYECKUX pac K YCIOBHUSM CYILIECTBOBAHMS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JleMoOHCTpanum:

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

Tabmuiel u cxembl: «Bo3nukHoBeHue COJIHEYHON CUCTEMbI», «Pa3BUTHE OpraHU4YeCcKOro
mupa», «PactutenbHas kietka», <«OKuBoTHas kieTtka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHasi CUCTEMa OpraHudyeckoro mMupay», «CpaBHEHHE aHATOMHYECKHX YEpPT CTPOCHUS
YeJIOBeKa M YelIOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJCOHTOJIOTHYECKUX HAXOI0K
MPEIKOB COBPEMEHHOTo uenoBekay, «JlpeBHelmme moan», «peBHue mroan», «llepBbie
COBpEMEHHBIE JTIOAN», «YemoBeueckue pachi».

Ob6opynoBanue: wmynsixu «[Ipoucxoxaenue dyenoBeka» (OIOCTBI  aBCTPAJIONUTEKA,
MUTEKAHTPOIA, HEaHepTalIblla, KPOMAaHBOHIIA), CIENKH WM W300paKeHHs] KaMEHHBIX OpYIHi
MEepPBOOBITHOTO 4YeJOoBeKa (KaMHHM-YOMIEphl, pyOuia, ckpebia), reoXpoHoIoTHuYecKas Tabiuia,
KoJuteKust «®opMbl COXPaHHOCTH MCKOMAEMBIX )KMBOTHBIX U PACTCHHI.

JlabopaTopHble U MPaKTH4YeCKHe PadoOThI:

[Ipaktuueckas padora Ne 1. «/3ydeHue uckomaeMbIX OCTaTKOB PAaCTCHHUI M KUBOTHBIX B
KOJUIEKIUSX .

OKcKypeusi «IBOJIIOLUS OpPraHUYECKOro Mupa Ha 3emiie» (B eCTeCTBEHHO-Hay4HbIH WiIn
KpaeBeI4ecKuil My3en).

Tema 3. Opranu3mbl U OKpY’Kalolias cpeaa.

OKoNorusg Kak Hayka. 3aJauyd M pas3fenbl  dKOJOTMU. MeTonpl  JKOJIOTMYECKHX
UCCIIEIOBaHUM. DKOJIIOTHYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOWTaHMS ~ OpPraHU3MOB:  BOJHAs,  Ha3eMHO-BO3AYIIHAaf, NOYBEHHAs,
BHYTPHOPraHU3MEHHAS.

Okonoruyeckue ¢akropsl. Kiaccuduxanus skonoruueckux (akTopoB: aOHOTHYECKHE,
OMOTHYECKHUE U aHTPOIOreHHbIe. J[efiCTBHE HKOIOTHYECKUX (PAKTOPOB Ha OPTaHU3MBI.

Abuotnyeckue  (akTOpbl:  CBET, TeMIepaTrypa,  BIAXHOCTb.  DOTONEPHOAU3M.
[IpucnocoOneHus: opraHU3MOB K JIeHCTBUIO aOUOTHYECKUX (aKkTOpoB. brojornueckre puTMsl.

buotnueckne  Qaxkroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHI:  KOHKYpPEHIIMS,
XHUIIHAYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusM, koomnepamus, MyTyajln3M, KOMMEHCAIU3M
(KBapTHpPaHCTBO, HaXJEOHUYECTBO). AMEHCAINU3M, HEUTpaau3M. 3HaueHHe OHWOTHYECKHX
B3aMMOJICHCTBUIA JJIs CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEpPUCTUKH MNONyasnuu. OCHOBHBIE I10Ka3aTelu MOIMYJIALHU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXIA€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpauus. JMHaMmuka
YHCJIEHHOCTHU MOMYJISIIUY U €€ PeryJisiusl.

JdemMoHcTpauMu:

[Toptpetsr: A. I'ym6ombar, K. @. Pynbe, O. I'ekkens.
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Tabmunp! 1 cxeMbl: kapTa «[Ipupogasie 3081 3eminy», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Poronepuogusm», «llomymanuny, «3aKOHOMEPHOCTM pPOCTAa YHUCIEHHOCTH IOMYJISIUU
uHOy30pun-Tyenbkn», «lIummessle Henmny.

JlaGopaTopHble U IPaKTHYeCKUE PA0OTHI:

JlaboparopHuas padota Ne 3. «Mopdonorudeckne 0COOCHHOCTH paCTEHUI U3 Pa3HBIX MECT
OoOUTaHUS».

JlaboparopHas pabora Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCA».

[TpakTrueckas padota Ne 2. «IToacy€T MIOTHOCTH NOMYJISIIMM Pa3HBIX BUAOB PACTECHUI».

Tema 4. Coo01mecTBa 1 IK0JI0rH4ecKHe CHCTEMbI.

CoobmectBo  opraHuzmMoB —  OuoueHo3. CTpykTypsl  OuolleHO3a:  BMJOBaf,
IIPOCTPaHCTBEHHas, Tpoduueckas (nuuiesas). Bunpl-noMunanTsl. CBsi3u B GHOLIEHO3E.

Dkonorudeckue cuctembl (3KocucreMbl). [loHsATHE 00 SKOCHMCTEME W OHOTreoIeHO3E.
@OYHKIMOHAIbHBIE KOMIIOHEHTBl JKOCHCTEMBI: IPOJIYLIEHTbI, KOHCYMEHTBI, PEAYLEHTHI.
KpyroBopor BemecTB M IHOTOK 3HEpruu B 3Kocucreme. Tpoduueckue (MuIeBblE) ypOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTeNd HKOCUCTEMbI: Ouomacca,
OPOAYKIUS. DKOJIOTMYECKHE NHUPaMUAbI: MPOAYKIUH, YHCICHHOCTH, Omomaccel. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTD, CAMOPEryJIaLus, pa3Butue. CyKieccus.

[IpuponHbie 3KOCHCTEMBL. DKOCHCTEMBI 03€p M PpPEK. ODKOCHCTEMa XBOMHOIO WM
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTpOTIOT€HHBIE IKOCUCTEMBIL. ATPOIKOCHCTEMBI. Y pOOo3KocucTeMbl. bruomorndeckoe u
XO3SICTBEHHOE 3HAUYCHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak ¢aktop ycroiunBoctu skocucteM. CoxpaHeHHue OMOIOTHYECKOro
pa3Ho0Opa3us Ha 3emiie.

VYuenue B. U. Bepnagckoro o Omocdepe. ['panuipl, coctaB u CTpyKTypa OHOCOEpHI.
XKusoe BemectBo M ero (ynkmuu. OcoGeHHOCTH OHMOC(eEephl KaK TII00aTbHONH 3KOCHUCTEMBIL.
JluHaMu4eckoe paBHOBECHE U 0OpaTHast CBA3b B Onocdepe.

KpyroBopotsl BemiecTB M OHOreOXMMHUYECKHE IUKIBI 3JIEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBo B Ouochepe 3emnn. AHTporioreHHbie u3MeHeHus B onocdepe. ['modanpHbie
9KOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHuE IPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOpa3HOOO0pa3us Kak OCHOBA
ycroiunBoctu 6nochepsl. OCHOBA pallMOHAIBHOIO YIPaBICHHS MPUPOIHBIMU PECYpCaMu U UX
UCIO0JIb30BaHue. JlocTHkeHus: OMOJIOTHH U OXpaHa MPUPOBI.

JleMoOHCTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmune!l u cxemsl: «Ilumessle nenuy», «buorneHos: coctaB u cTpykrypa», «IIpupoaHsie
coobmiectBay, «llenmn nuTaHus», «IKojoruueckas nupamuga», «buochepa u uenosex»,
«JKOoCcHCTEMA IIHMPOKOJIUCTBEHHOIO Jieca», «IDKOCHUCTEMa XBOWHOIo Jjeca», «buoreHos
BofioéMay, «ArpoueHo3», «llpuMepHble aHTPONOreHHbIE BO3ACUCTBUA HA MPHUPOAY»,
«BaxHeinme MCTOYHMKHU 3arpsi3HEHMsS BO3JyXa W TPYHTOBBIX BOI», «IlouBa — BakHeWmas
cocTaBisitolas ouocheps», «PakTopsl Aerpaganuu nousy, «Ilapaukosslii 3¢ dexT», «DakTopsl
PalMOaKTUBHOTO 3arpsi3sHeHus 6rocgepbi», «O0mas cTpykrypa 6uochepsi», «Pacnpoctpanenue
XKU3HU B Omocdepen, «O30HOBBIA 3KkpaH Ouocheprs», «KpyroBopor yriepoma B O6mocheper,
«Kpyrosopot a3ora B npupoze».

O06opynoBanue: MO/IEIb-aNITUKALS «Tunuunsle OMOLIEHO3BIY, repOapuit
«PactutenbHble  cooOmiecTBa»,  Koiulekiuu — «buoneHo3d»,  «Bpeaurenu — BakHeHImmx
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CEeNIbCKOXO3SUCTBEHHBIX ~ KYIBTYp», TepOapuu M KOJUIEKIMH pAcTeHUH M  KUBOTHBIX,
MIPUHAJIEKALINE K Pa3HBIM SKOJIOIMYECKUM rpynmnam ogHoro Buaa, Kpacnas kaura Poccuiickoit
denepanyn, n300pakeHUsI OXPaHIEMBIX BHJIOB PACTEHUH U )KUBOTHBIX.
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IUDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHMA ITPOTPAMMDBI ITO BUOJIOTHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

Cormacho ®I'OC COO, ycraHaBnuBarOTCsI TpeOOBaHUS K pE3yIbTaTaM OCBOCHUS
00y4aroImuMHCs MPOrpamMM CpeaHero oOmiero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEAMETHBIM U
HPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType JIMYHOCTHBIX PE3yJbTaTOB OCBOEHUs IpeameTra «buonorus» BblIeICHBI
CIIENYIONIME  COCTaBIAIONIME: OCO3HAHWE OOYYAIOMMMHCS  POCCHUMCKON  TIpaKIaHCKOW
UJIEHTUYHOCTH — TOTOBHOCTHM K CAMOpPA3BUTHUIO, CAMOCTOSITEJIBHOCTU U CaMOOIPEIEICHUIO,
HAJIMYME MOTHUBAIMM K OOYUYEHWIO OWOJIOTHH, IIeJICHANIPABICHHOES pPAa3BUTHE BHYTPEHHUX
yOeXIeHUIl JIMYHOCTU HA OCHOBE KJIFOYEBBIX HEHHOCTEH M MCTOPUUECKUX TPAIUIUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOYYalOLIUXCsl PYKOBOJACTBOBATHCS B
CBOCH  JICSATEIIBHOCTU  ILIEHHOCTHO-CMBICIIOBBIMH  yYCTAHOBKAaMH, TMPHUCYIIMMHU  CHUCTEME
OMOJIOTMYECKOT0 00pa30BaHUs, HAJIUMYUe OSKOJIOTHYECKOrO IPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LI€JIU U CTPOUTD )KU3HECHHBIC TJIAHBI.

JluyHOCTHBIE pe3yibTaThl OCBOEHMS IpeameTra «bHOJorus» ITOCTUTalOTCA B €IUHCTBE
y4e0HOW W BOCIHMTATEIBHOU ACSITEILHOCTH B COOTBETCTBUHU C TPAJAUIMOHHBIMH POCCHHUCKUMH
COIIMOKYJIbTYPHBIMUA, UCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, TPUHSATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHU MOBEACHHUS M CHOCOOCTBYIOT IpoOLleccaM CaMOIIO3HAHUSA,
CaMOBOCIIUTAHUSI M CaMOPA3BUTHsSI, PA3BUTHUsSI BHYTPEHHEH MO3ULMM JMYHOCTH, HNATPUOTU3MA,
YBOKEHHUS K 3aKOHY M TPABOIMOPSIKY, YETOBEKY TPYyJa U CTApIIEMYy MOKOJEHHUIO, B3AUMHOTO
YBOXKEHHUS, OEpEKHOTO  OTHOMICHHS K  KYJIBTYPHOMY  HAacClICAUI0 H  TPaJAULMSIM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickon denepanuu, Npupoae U OKPYKarollen cpele.

JInaHOCTHBIE pe3ylbTaThl OCBOEHUS Y4eOHOTO MpeameTa «bruonorus» JA0KHBI OTpaXKaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYalOIIUXCsl PYKOBOJICTBOBAThCA CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIIMEH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX OpPUEHTAIMM, TIO3UTUBHBIX BHYTPEHHHUX
yOeXJIEeHU, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIecTBa,
pacuIMpeHe >KM3HEHHOI'O ONbITa M OMbITa JEATEIbHOCTH B IMPOILIECCE PEaTU3allii OCHOBHBIX
HaIpaBJIEeHUH BOCIIUTATEIBHOM NE€ATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:kaaHCcKoOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOy4aromerocss Kak akKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCHIICKOTO 00I11eCTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBa)XKCHHE 3aKOHA U
MIPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YIEOHBIX MPOEKTOB,
perieHnu yueOHBIX 1 MTO3HABATEIbHBIX 3a/a4, BHITTOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HIIMIO IO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHITH €€;

YMEHHE YYUTHIBATh B CBOMX JCHCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JTIOJIEH C Pa3HBIMU YOKIECHUSIMH, KyJbTYPHBIMHA IIEHHOCTSMH U COITUATHHBIM
MIOJIOKEHUEM;
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TOTOBHOCTL K COTPYAHHYCCTBY B IIPOLCCCC COBMCCTHOI'O BBIINOJIHCHUA y‘-IGGHbIX,
MO3HABATCJIBHBIX W HCCICHOBATCIILCKUX 3a/da4, YBAXUTCIBHOI'O OTHOMICHHUA K MHCHUIO
OIITOHEHTOB MPU 0OCYXIEHUH CITIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COACPIKaHUS;

TOTOBHOCTb K TYMaHUTAPHOH U BOJIOHTEPCKOM 1EATENIHOCTH;

2) NATPUOTHYECKOT0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTH POCCUICKON IpaskJaHCKOM MIEHTUYHOCTH, MaTPUOTU3MA, YBAKEHUS K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH mepea PoauHO#, ropjoctu 3a cBOil Kpail, CBOIO
Ponuny, cBOH S3bIK U KYJIBTYPY, IIPOLIUIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

OCHHOCTHOC OTHOWICHHWEC K IMPUPOAHOMY HACICAUIO U HNaMATHUKaM HOPUPOIBLI,
JNOCTHKEHMAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJIEHHWE M pa3BUTHE
OMOJI0TUH, TOHUMaHUI 3HaU€HUs1 OMOJIOTUH B MIO3HAHUN 3aKOHOB IIPUPOJIbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;

HﬂeﬁHaﬂ Y6G)KﬂéHHOCTI), TOTOBHOCTD K CITY>XCHHUIO U 3allIUTC OTC‘IGCTBa, OTBCTCTBCHHOCTDH
3a ero cynp0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HAHUE TYXOBHBIX [IEHHOCTEW POCCUKCKOTO HAPO/Ia;

c(hOopMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JINYHOTO BKJIaJa B TOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIHUTENSM, CO3JaHMI0 CEMbHM HA OCHOBE
OCO3HAHHOI'O IMPUHATUSA HGHHOCTCﬁ CEeMEHMHOM JKU3HU B COOTBETCTBHU C TpaauuusIMu HApoOOaOB
Poccum;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS:

ACTETUYECKOE OTHOILIEHUE K MHUpPY, BKIIOYas 3CTETHKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/a, OOIECTBEHHBIX OTHOLICHUH;

IIOHUMAaHUE SMOIIMOHAJIBHOI'O BOSH@ﬁCTBHﬂ JKUBOH npupoasl 1 eé IICHHOCTH,

TOTOBHOCTb K CAMOBBIPAXXCHUIO B PAa3HbIX BHAAaX HCKYCCTBA, CTPCMIICHHUC IIPOSABIIATH
KauyecTBa TBOPUYECKOW JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHUs, (OPMHPOBAHWS  KYJbTYPbl 310POBbSI W
3MOLUMOHAJIBLHOIO 0JIArONOTyYns:

MOHUMaHWE W pealn3alus 3I0pOBOro U 0e30MacHOro 00pasa KU3HU (30pOBOE MUTAHUE,
coOJII0ICHNE TUTHEHUYECKUX MpPaBWJI U HOPM, COQJIaHCHPOBAHHBIN PEKUM 3aHATHI U OTHAbIXA,
perynspHas (u3MUecKas aKTUBHOCTH), OEpPEKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOILIEHMSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

IMNOHUMAaHHUEC NOCHHOCTU IIPaBUJI HWHIUBHUAYAJIBHOIO MW KOJUICKTHUBHOI'O 0e30MmacHoro
MIOBE/ICHUS B CUTYalLlUAX, YTPOKAIOIIUX 3J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHME MOCIEICTBUI M HENpPUATHS BPEAHBIX NPUBBIUEK (YHOTpEOJICHUS alKOTOoJId,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIMTAHMS

TOTOBHOCTb K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPy0Iro0ue;

TOTOBHOCTb K aKTUBHOM JI€ATEIbHOCTH TEXHOJOTHUECKON U COIMAIbHON HAlpaBJIEHHOCTH,
CMOCOOHOCTh ~ MHUIMMPOBATH, IUIAHUPOBATb W  CAMOCTOSITENIbHO  BBIMOJIHATH — TaKylo
NeSITeNbHOCTD;
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UHTEpEeC K Pa3IU4HbIM cepam NnpodecCHOHANBHON NeATeNIbHOCTH, YMEHHE COBEPIIATh
OCO3HaHHBIH BBIOOP OyayiIeil mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUU BCEH
KU3HHU;

7) 3K0JI0rN4YeCKOro0 BOCIINTAHMSA:

9KOJIOTMYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K IIPUPOJIE KaK MCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIECTBOBAHHUS;

MOBBIIIEHUE YPOBHS 3KOJIOTMYECKON KYIbTYphl: HNPUOOpETEHHE OIBbITA IJIAHWPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOILEN CpeJibl;

0CO3HAHME TI00ATFHOTO XapaKTepa HKOJIOTHIECKUX MPOOJIEM U ITyTeH UX PEIICHHUS;

CIOCOOHOCTh MCII0JIb30BaTh MPHUOOpETaeMble IPU U3YYECHUHM OMOJIOTUU 3HAHMS U yMEHUS
IIPU PELIEHUU Mpo0JieM, CBA3aHHBIX C PALMOHAJIBHBIM MPUPOIONOIb30BaHUEM (COOIIOACHNE
IIpaBWJI IIOBEJIEHUS B MPUPOJE, HAIPABICHHBIX HA COXPAHEHHWE PAaBHOBECUS B JKOCUCTEMaAX,
OXpaHy BUJIOB, IKOCHCTEM, OHochepsl);

AKTUBHOE HENpusATHE IEHCTBUH, NPUHOCALIMX Bpel OKpY’KaIoLled MNPUPOIHOU cpene,
YMEHHUE MPOTHO3UPOBATH HEOJIArONPHUIATHBIE SKOJOTHYECKUE MOCIENCTBUS IMPeIIPUHUMAEMbIX
JENCTBAN U NIPEAOTBPALLATh UX;

HaJIUYUE Pa3BUTOIO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KYJIbTYpPBI, OIbITA
NESITEeIbHOCTH  SKOJIOTMYECKOM  HAalpaBI€HHOCTH, YMEHHUS pPYKOBOJCTBOBaTbCS HMHU B
[I03HABATEIbHONM, KOMMYHHUKAaTUBHOW M COLMAJIbHOW MpPAKTUKE, TOTOBHOCTH K YYacTUIO B
MIPAKTHYECKON IEATEIbHOCTH 3KOJIOIMYECKON HAIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHMA:

c(OPMHPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKu M OONIECTBEHHOW TPAaKTUKH, OCHOBAaHHOTO Ha JHAlOre KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B TIOJIUKYJIBTYPHOM MHUPE;

COBEpUIECHCTBOBAHUE A3BIKOBOM M YUTATEIbCKOW KYJIbTYPhI KaK CpPeJICTBA B3aUMOIECHCTBHS
MEXy JIFOIbMU U TIO3HAHMS MUPA;

NOHMMaHKEe crenupuKy OUOJIOTMM KaK HayKH, OCO3HAaHUs €€ poiu B (HOpPMHUPOBAHUU
palMOHAIBHOTO HAYYHOTI'O MBIIIJICHHS, CO3/JaHUU LIEJIOCTHOTO MPEICTABICHHUs 00 OKpY)KaroleM
MHpE KaKk O €JUHCTBE MpPUPOJbI, 4YeJIOBEKa M OOILIecTBa, B IO3HAHUM TNPHUPOIHBIX
3aKOHOMEPHOCTEH U pelieHuu NpodIeM COXpaHEeHUsI IPUPOTHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTH OMOJIOTHM JJII COBPEMEHHOW IMBMIIM3AIMM: 0OECIIEUEHMS
HOBOT'O YPOBHS Pa3BUTHUSl MEIMIIMHBI, CO3/IaHHE MEPCHEKTHUBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX
pemaTh pecypcHble IpoOaeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA MYyTEeH BBIX0/a U3 TI00ATBHBIX
9KOJIOTMUECKUX MpoOsieM U o0ecrieueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PallMOHAILHOMY
WCIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJOTMYECKMX 3HAHUH B IIENsAX MOBBIIICHUs OOIIeH
KYJIBTYpbl, €CTECTBEHHO-HAyYHOM T'PaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PyHKIIMOHAIBHOU
IrPaMOTHOCTH O0yyaromuxcs, GopMUpyeMoil Ipu U3y4yeHUN OUOJIOTUH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIOJIb30BaTh IMOJydaeMble 3HAHHUS I aHalM3a M OOBSACHEHHs SBJICHUMN
OKpY’KaloIIero MUpa M MNPOMCXOIAIIMX B HEM H3MEHEHMH, yMeHHe JeiaTb 0OOCHOBaHHBIE
3aKJIIOYEHHS HA OCHOBE HAy4yHbIX (P)aKTOB M MMEIOIIMXCS JaHHBIX C LENbI0 MOJyYEHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAaMOCTOSITENIFHO HCIOJb30BaTh OHMOJIOTMYECKHE 3HAaHUS IS pEelIeHUs
pobJIeM B peaibHbIX KU3HEHHBIX CUTYallUsX;
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OCO3HaHHUEC IICHHOCTHU HayLIHOI\/'I ACATCIIbBHOCTH, TOTOBHOCTb OCYHICCTBJIATL HNPOCKTHYIO U
HUCCICAOBATCIIbCKYIO ACATCIbHOCTD HHAUBHUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTb M CIIOCOOHOCTh K HENPEPhIBHOMY OOpa30BaHUIO U CaMOOOpPa30BaHUIO, K
aKTUBHOMY IIOJIyYEHUIO HOBBIX 3HaHMH IO OHMOJIOTMHM B COOTBETCTBUM C >KU3HEHHBIMHU
OTPEOHOCTSAMM.

METAINIPEJMETHBIE PE3YJIbTATBI

MertamnpenMeTHbIe Pe3ylbTaThl OCBOCHHUS Y4eOHOro mpenmera «buonorus» BKIIOYAIOT:
3HAYUMBIC IS (OPMHPOBAHUS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUIUTMHAPHBIC
(MexmpenMeTHbIe) 00IIeHAYYHbIE TTOHSTHS, OTPa)karollye eTIOCTHOCTh HAYYHON KapTHHBI MUPa
U crienu(UKy METO/I0B MMO3HAHUS, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKaX (BELECTBO, SHEPTHUS,
SBJICHHE, MpPOIECC, CUCTEMa, HAYYHBIM (aKT, NMPUHLIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, WCCIIeOBaHUE, HAOIIOJEHUE, W3MEPEHUE, SKCIEPUMEHT W JIPYTHX), YHUBEPCAIbHBIC
yueOHbIe JecTBHs (TI0O3HABaTeIbHbIC, KOMMYHUKATHUBHBIC, PETYISTUBHBIC), 00ECIEUNBAIOIINE
dbopMupoBaHue (QYHKIMOHAIBHONW TPAaMOTHOCTH U COIMAIILHON KOMIETEHIIMHU O0YYaroIIuxcs,
CIIOCOOHOCTh o0yJaromuxcs UCTIOJIb30BaTh OCBOCHHBIC MEXKIUCITUTUTHHAPHBIC,
MHUPOBO33PEHUYECCKHE 3HAHHMS W YHUBEPCAIbHBIE y4eOHbIC ACWCTBUS B II03HABATEIBHOH H
COLIMAJIbHOW MPAKTHKE.

MetanpeameTHbie pe3ylbTaThl OCBOEHUSI MPOTpaMMbl CPEAHEro oO0IIero o0pa3oBaHUs
JIOJDKHBI OTPaXKaTh:

OBRi1ajieHHe YHUBEPCATbHBIMHI YYeOHBIMH MO3HABATEIbHBIMH 1€l CTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeCTBHS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCTIONIB30BaTh TPH OCBOCHWW 3HAHWH MPHUEMBI JIOTHYECKOTO MBIIUICHHS (aHAIM3a,
CHUHTE3a, CpaBHEHUs, Kiaccuukanuu, 0000IIEHUs1), PacCKpPhIBaTh CMBICI OHOJOTHYECKUX
MOHATHH (BBIICTATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATE CBS3H C APYTUMHU MOHITHIMH);

OTIpeIeNATh LeJN JAESITEeIbHOCTH, 3aJaBas MapamMeTpbl M KPUTEPUU HUX JOCTIKECHUS,
COOTHOCHTB PE3YJIbTaTHhI ICATEIILHOCTH C IMOCTABICHHBIMH IIEIISIMHU;

UCIIOJIb30BaTh OMOJIOTMYECKHWE MOHATHUS s OOBbsACHEHUs (AKTOB M SBICHUN >KUBOU
TIPUPOIBL;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTHUBHBIC, MACIYKTUBHBIC, IO AaHAJOTHUH),
BBISIBJISTh 3aKOHOMEPHOCTH M MPOTHBOPEUYHUST B pAacCMATPUBAEMBIX SBICHUSIX, (hOPMYIUPOBATH
BBIBOJIBI M 3aKJTFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA ISl MPEACTABICHHS CYIIECTBEHHBIX CBS3EH U
OTHOIIIEHUH B W3Y4YaeMbIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTHBOPEUMMA PA3HOTO POJa,
BBISIBJICHHBIX B PA3JIUYHBIX HH()OPMAIIMOHHBIX HCTOYHHUKAX

pa3pabaTeIBaTh TUIAH PEIICHUS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepUATbHBIX
1 HEMATEePUATBHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JESTEIBHOCTh, OICHWBATH COOTBETCTBHE PE3YJIHTATOB IIEISIM,
OILIEHUBATh PHCKH MOCIIECICTBUH NeSATETHHOCTH;

KOOPJIMHHUPOBATh M BBINOIHATH pPadOTy B YCIOBHSIX pPEalbHOTO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATHBHOE MBILIUICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 0a30BbIe Hcciae0BaTelbCKHIE 1eHCTBUS:
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BJIAJICTh HaBBIKAMU Y4EOHO-MCCIIEOBATEIBCKON M MPOEKTHOM AEATEIbHOCTH, HAaBBIKAMU
paspenieHus: npoosieM, CocoOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIILHOMY ITOMCKY METOJIOB
pelIeHNs IPaKTUYECKUX 3a]]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB I1I03HAHUS;

MCIIOJIb30BaTh pPa3jIMYHbIE BHJbI JACATEIBHOCTH I10 IIOJYYEHHUIO HOBOTO 3HAHHUA, €ro
MHTEPIpPETAlUY, MPEOoOPa30OBAaHUIO U MPUMEHEHHIO B YUEOHBIX CUTYalMsX, B TOM YHUCIE TpU
CO3JIaHMM Y4EOHBIX M COLIMAIbHBIX IPOEKTOB;

(GopMHpOBaTh HAYUHBIA THUIl MBIIUICHHS, BIAJECTh HAYYHOW TEPMHUHOJIOTHUEH, KIIOUEBBIMU
MOHATUSIMHU U METOJAMU;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BATEIBbHOW AEATEILHOCTH U
AKU3HEHHBIX CUTYalLUsX;

BBISIBJISATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIaTh
TUNOTE3y €€ pelIeHHs, HaxOAuThb AapryMEHThl Ui J0Ka3aTelbCTBA CBOMX YTBEPXKICHUH,
3aJ1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAJM3UPOBaTh IOJNyYCHHbIE B XOJ€ pELICHHUs 3aJaud pe3yJbTaTbl, KPUTHUYECKU
OLIEHUBATh UX JJOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSIX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIISAITh IIEJICHANIPABICHHBIN IOMCK IEPeHOoca CPEICTB M CHOCOOOB NEHCTBUS B
podecCHOHABHYIO CPeNy;

yMETh NEpEeHOCUTh 3HAHHWA B  IIO3HABATENbHYI0 M  MPAKTHYECKYI0  001acTH
KU3HEAEATEIIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbBIX [IPEIMETHBIX 00JIacTel;

BBIJIBUI'aTh HOBbIE WJEM, NpPEJIaraTb OpPUTMHAIbHBIE IOJXOAbI M pPELICHMs, CTaBUTh
poOJIeMbl U 33Ja4H, IOMyCKalOIUe aJbTePHATUBHbIE PELICHHUS.

3) pabdora ¢ undopmanmeii:

OpPUEHTHPOBATHCS B PA3MUYHBIX MUCTOYHMKAX HH(OpMAIuu (TeKcTe y4eOHOTo MmocoOwms,
HAy4YHO-TIOMYJISIPHOM JHUTEpaType, OMOJIOTMYECKUX CIIOBApsIX U CIIPAaBOYHUKAX, KOMIBIOTEPHBIX
0a3ax JaHHbIX, B VIHTepHeTe), aHATM3UPOBaTh MH(POPMALMIO pa3IMYHBIX BUAOB U (opMm
IIPEICTaBICHMS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMYHble METOAbl IpPHU IOMCKE U 0TOOope
Ouo0rnueckoi nHpopMaIuu, HE0OX0AUMOM /1J1s BBIIIOJIHEHUS YU4EOHbIX 33/1a4;

npuoOpeTaTh ONBIT MCIOIb30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
COBEpPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O HCIOJIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpAaTh ONTHUMAIbHYIO (OPMY MPEICTABICHUS OHOJOTHYECKOM
nHpopmanuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOIUIbI, PUCYHKH U IpYTroe);

UCMOJIb30BaTh HAy4YHBIM $3bIK B KauyeCcTBE CpEACTBa MpH paboTe ¢ OHOJOrHMUECcKOU
nHpopManyen: NMPUMEHATh XUMHUUYECKUe, (PU3MUECKHe U MaTeMaTU4YeCKHUE 3HAKH M CUMBOJIBI,
dbopmynel, abOpeBHATypy, HOMEHKIATYPy, HCIIONb30BaTh H TMPEOOPa3OBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATJIJHOCTH;

BJAJCTh HABBIKAMM pACHO3HABaHUS M 3alMThl WHpOpMalUH, HHPOPMAITMOHHON
0€30MacCHOCTH JTUYHOCTH.

OBi1aieHHe YHUBEPCAIbHBIMH KOMMYHHUKATUBHBIMM 1eiiCTBUSIMU:

1) o0menme:

OCYILIECTBIISATh KOMMYHHMKAIIUM BO BCEX cdepax *KM3HH, aKTUBHO y4yacTBOBATh B JIMAJIOTe
WIN TUCKYCCHM MO CYILECTBY 00CYXk/JaeMoil TeMbl (yMEHHE 3aJaBaTh BONPOCHI, BHICKA3bIBATH
CYXJIEHUSI OTHOCHUTEJIbHO BBIIIOJHEHMs TMpeiaraeMoil 3ajauyd, Y4YMThIBaTb MHTEPECHl U
COIJIACOBAHHOCTH MO3UILUI IPYTUX YYACTHUKOB JUAIOTa UM JUCKYCCHH);
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pacrio3HaBaTh HeBepOaJbHBIC CpeICTBA OOLICHMS, MOHMUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUTOK BOZHUKHOBEHHUSI KOH(DIUKTHBIX CUTYallUi, yMETh CMST4aTh KOH(QIUKTHI U
BECTU IIEPErOBOPBI;

BJIAQJIETh PA3/IMYHBIMU CIIOCOOAMHU OOIIEHHS U B3aUMOJEHCTBUS, IIOHUMAaTb HaMEPEHHUS
APYTUX JIOAEH, MPOSIBIISATh YBAKUTEIBHOE OTHOIICHUE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIIHpOBaTh CBOM BO3PAKEHUS;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

2) coBMeCcTHasl J1esiTeJIbHOCTh:

MOHUMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUIYaIbHOW pabOThI IpH
pelieHnr OMOJIOru4eckor mpobsieMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHUS TPYIIOBBIX
(dbopM B3aMMOACHCTBUS MPH PEIICHUH YU4eOHOH 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBUH € y4y€TOM OOLIMX WHTEPECOB U
BO3MOKHOCTEH Ka)KJIOTO 4JIEHA KOJUIEKTUBA;

NPUHUMATh LEJIU COBMECTHOM JESITEeIbHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUSA MO €€ JOCTUKEHHIO: COCTABIIATH IUIAH JEHUCTBUM, PACHPENCIISTh POJIU C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yJIbTaThl COBMECTHOM pabOThI;

OILICHMBATh KaYECTBO CBOETO BKJIaJa U KaXJOr0 y4aCcTHHKA KOMaHbl B OOIIUN pe3ynbTar
10 pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUMMOCTH;

OCYLIECTBIISITh IMO3UTUBHOE CTPATETMUECKOE IIOBEJCHUE B PA3JIMYHBIX CHUTYyalHUsX,
MPOSIBJISITH TBOPYECTBO U BOOOPaKEHHE, OBITh HHUIIMATHBHBIM.

OBi1ageHne yHHUBePCAJbHBIMYU PeryJIATHBHBIMH 1CHCTBUSIMM:

1) camoopranm3anusi:

UCITOJIb30BaTh OMOJIOTMYECKHE 3HAHUS Ul BBIABICHHA NpoOJIeM M HUX pEUIeHHs B
KU3HEHHBIX U YY€OHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI LIEEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M INOCTYIKAX IO OTHOLIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 3I0POBBIO
OKPY’KaIOIMX;

CaMOCTOSITENIbHO OCYILIECTBJISATh MO3HABATEIbHYIO NI€ATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTb W (OPMYIUPOBATh COOCTBEHHBIE 3a7aud B O0Opa30BATEIBHOW NEATEILHOCTH U
KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITENIbHO COCTABJIATH IJIAaH pelieHus NpoOiIeMbl ¢ y4ETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEAOUTEHUII;

JIaBaTh OLIEHKY HOBBIM CUTYAIIMSIM;

pacuIMpsATh paMKH y4€OHOTO MpeMeTa Ha OCHOBE JIMUHBIX MPEIIOYTCHHH;

JieNiaTh OCO3HAaHHBINA BBIOOD, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32 PEILICHHE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSABICHUIO MIMPOKOH 3PYAULIMU B PAa3HBIX 00JaCcTAX
3HaHUi, OCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;
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BJIAJICTh HABBIKAMU IO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEpIIAEMBIX JIEHCTBUN
Y MBICJIMTEIBHBIX MPOIECCOB, UX PE3YIbTATOB M OCHOBAHUH, HCIIOJIB30BaTh MPUEMBI pedIeKCHH
JUIs1 OLIEHKU CUTYalluH, BEIOOpA BEPHOTO PEIICHHUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKCHHUIO;

IIPUHUMATh MOTUBBI U aPT'YMEHTBI IPYTUX [IPU aHAIN3E PE3yJIbTAaTOB ACATEIbHOCTH;

3) npuHsiTHE Ce0A U APYrHUX:

IpUHUMATh ce0s1, TOHUMAasi CBOM HEJJOCTAaTKH U JIOCTOUHCTBA;

IIPUHUMATh MOTUBBI U aPT'YMEHTBI IPYTUX [IPU aHAIN3E PE3yJIbTAaTOB ACATEIbHOCTH;

IIpU3HaBaTh CBOE IIPABO U IPABO APYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh MIOHUMATh MUP € MO3ULUH JPYTOro 4eaoBeKa.

INPEAMETHBIE PE3YJIbTATbBI

[TpenmeTHbie pe3yapTaThl ocBoeHus nporpaMMmbl COO no 6uoioruu Ha 6a30BOM ypOBHE
BKJIIOYAOT crieruduueckue A ydeOHoro npeamera «buonorusy HaydHbIE 3HAHHS, YMEHUS U
CrocoObl JEWCTBUI MO OCBOGHHIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWUH, BUbI
JESTEeIbHOCTH 110 MOJYYEHUIO HOBOTO 3HAHUS M NPUMEHEHMIO 3HAHWH B Pa3IUYHBIX y4eOHBIX
CHUTyallUsX, a TaKKe B PEIbHBIX J>KU3HEHHBIX CHUTYalMsIX, CBS3aHHBIX C Owuojoruei. B
porpamMMe IpeaMETHBIC PE3YIIbTaThl PEACTABICHBI 110 TojaM 00yUeHHUSI.

[IpenmerHble pe3yibTaThl OCBOEHHUS yueOHoro mnpeamera «buonorus» e 10 knacce
JIOJKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECT€ W POJIM OWOJIOTUM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAY4YHOH KapTHHBI MUpaA U
Hay4YHOI'O0 MUPOBO33PEHHUs, O BKJIA/I€ POCCUICKUX U 3apyOekHbIX YUEHBIX-OMOIOIOB B Pa3BUTHE
Oouosiornu, PyHKIIMOHAIEHOW TPAMOTHOCTH YEJIOBEKA IS PEIICHHS KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh COJEpKaHHE OMOJIOTMYECKHX TEPMHUHOB M TOHITHN: )KU3HbB, KIIETKA,
opraHusM, Merabosm3M (OOMEH BENIECTB M MPEBpallleHHe JSHEPruH), TOMeocTa3s
(camoperynsuusi), ypOBHEBas  OpraHU3alUsl JKUBBIX  CHUCTEM, CaMOBOCIIPOM3BEJCHHE
(penponyKIyst), HACIEACTBEHHOCTb, I3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHHUE WU3Jaratb OHOJOTHYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAs, MYTAaIlMOHHAs,
LEHTpaJbHas JorMa MoJieKyJsgpHoil Ouosiorun), 3akonbl (I. Mennens, T. Moprana, H. U.
BaBunioBa) u yueHus (0 LEHTpax MHOT0oOpasus ¥ MPOUCXOXKICHHSI KyIbTypHbIX pactenuii H. 1.
Basuiosa), onpenensTh rpaHUIIbI UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHUE BIAJIETh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJCHUE W OIMCaHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SIBIICHUH, OpraHW3alys | TPOBEICHHE OHOJOTHYECKOTO
HKCHEPUMEHTA, BBIJBH)KEHUE TUIOTE3bl, BBIIBIEHUE 3aBUCHUMOCTH MEX]IYy HCCIEIyeMbIMU
BEIMYMHAMHU, OOBSCHEHHE TIIOJIYUYEHHBIX PE3Yy/IbTAaTOB, HCIIOJb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPHil ¥ 3aKOHOB, YMEHHE JeTIaTh BEIBOIBI HA OCHOBAHUH MTOJTyYSHHBIX PE3YIIbTaTOB;

YMEHHUE BBIJIENATh CYIIECTBEHHBIC MPHU3HAKH BUPYCOB, KJIETOK MPOKAPHOT M JYKApHOT,
OJTHOKJIETOYHBIX Y MHOTOKJIETOYHBIX OPTaHMU3MOB, OCOOCHHOCTH IMPOLIECCOB: OOMEHa BEIECTB U
NpeBpalleHs] PHEPTUU B KIIETKEe, (POTOCHHTE3a, IMJIACTUYECKOTO U SHEPreTHYecKoro odMeHa,
XEMOCHHTE3a, MHTO03a, MEH03a, OIUIOOTBOPEHUS, Pa3MHOXKECHHUS, WHIUBUAYATLHOTO Pa3BUTHS
opraHu3ma (OHTOTEHE3);

yMEHUE MPUMEHSTH MOJTy4YEeHHBbIE 3HAHUS Ul OOBSCHEHUs OMOJOTMYECKUX IMPOLECCOB U
SIBIICHUM, JJTS1 IPUHATHS MTPAKTHYECKUX PEIICHUH B TIOBCEAHEBHOM JKU3HU C LIEIBIO 00eCIIeYeHUS
0€30MacCHOCTH CBOEro 3JI0pPOBbS U 370POBBSl OKPYXKAIOIIMUX JIIOJEH, COONIIOIEHUS HOPM
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IPaMOTHOTO TOBEJEHHUSI B OKPYXKAIOWICH NPUPOAHON cpene, NMOHHMMaHUE HEOOXOIUMOCTH
UCTIOJIb30BAHUS JOCTHKCHUH COBPEMEHHOM OMOJOrMM M OMOTEXHOJOTMH Ui PalMOHAIHLHOTO
MIPUPOJIOTIONB30BAHUS,

YMEHHUE pelaTh »3JIEMEHTapHble TEHETHYECKHE 3aJaud Ha MOHO- W JUTHOpHUIHOE
CKpEUIMBaHKE, CLEIUICHHOE HACIIEOBAaHUE, COCTABIATh CXEMbl MOHOTHOPHUIHOTO CKPEIUBAHHS
JUIS TIpe/ICKa3aHus Hacle0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH JJAOOPATOpPHBIE U IMPaKTUUYECKHE padOThl, COOMI0IATh MpaBHIa IMPH
pabote ¢ yueOHBIM U 1a00paTOpHBIM 000y I0BAHUEM;

YMEHUE KPUTHUYECKH OIICHUBATh M WHTEPHPETHPOBATH HH(OPMAINIO OHOIOTHYECKOTO
CoJiep>KaHusl, BKIIIOYAIOLIYIO TICEBJIOHAYYHbIE 3HAHMSI M3 PA3IMYHBIX HUCTOYHHKOB (CpelCTBa
MaccoBOW MH(OpMaLMK, HAYYHO-TIOMYJSPHbIE MaTepHalibl), STUYECKUE ACTIEKThl COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaThb COOCTBEHHBbIC NHCHMEHHBIE U YCTHBIE COOOmIeHus, 00001mas
OMOJOTMYECKYl0 HMH(POpPMAIMI0 U3 HECKOJBKMX MCTOYHHUKOB, TPAaMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapar OUOJIOTHH.

[IpenmerHbie pe3yabTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11 knacce
JOJKHBI OTPaXkKaTh:

c(hOpMUPOBAHHOCTh 3HAHUH O MECTE M POJIM OHOJOTMM B CHCTEME HAyYHOrO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHMHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKIIA/IE POCCUICKUX M 3apyOEKHBIX YUEHBIX-OHOIOTOB B Pa3BUTHE
Ouosiornu, PyHKIIMOHAIEHOW TPAMOTHOCTH YEJIOBEKa [T PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPBIBATh COACpkKaHHE OMOIIOTUYECKUX TEPMUHOB U TIOHATUIN: BUJ, TIOMYIISALIUS,
reHoOoHA, DJBOJIONMS, JBUXKYIIHME CHUIbl ((aKTOpbl) SBOJIONUU, MPUCIOCOOIEHHOCTD
OpPTaHU3MOB, BHJI000pa30BaHHUE, OSKOJIOTUYECKHE (AKTOPBI, HKOCHUCTEMA, IPOTYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIEMTU MMUTaHHs, YKOJOTHYECKas MIpaMua, OMoreomneHnos, onochepa;

yMEHUEe Wu3/arate Ouosnorndeckue Teopuu (3BomonMoHHas Teopus Y. lapBuHa,
CHUHTETHYECKasi TEOPUS IBOJIOIUH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apojbiieBoro cxoacrea K. M.
bapa, uepenoBanus riaBHbIX HampaBieHuid u nyred spomonuu A. H. Cesepuosa, ydyeHus o
ouocdepe B. . Bepnackoro), onpeaensats rpaHUIbl UX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yYMEHHUE Ba/leTh METOJaMHM HAay4YHOTO MO3HAHUS B OMOJIOTHMHU: HAOJIOJEHHE M OIMCaHHE
KUBBIX CHCTEM, TIPOLIECCOB H SBJICHUH, OpraHu3alys ¥ TPOBEJIEHHE OWOJIOTHIECKOTO
OKCIIEPUMEHTA, BBIIBM)KCHUE THUIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXIY HCCIEIyeMBbIMU
BEIMYMHAMHU, OOBSCHEHHE TMOJYYEHHBIX PE3ylIbTaTOB, HCIOJb30BAHHBIX HAYYHBIX MOHSATHH,
TEOpHil U 3aKOHOB, YMEHHE JeIaTh BHIBO/Ibl HA OCHOBAHUH MTOJTyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJOTHYECKIX OOBEKTOB: BHJIOB,
MOTYJISIUH, TIPOIYIEHTOB, KOHCYMEHTOB, PEIYIEHTOB, OHOTCOIEHO30B U DIKOCHUCTEM,
0COOEHHOCTH  TPOLECCOB:  HACIEICTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOrO  OTOOpA,
BUZI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS 3KOJOIMYECKHX (DaKTOpOB Ha
OpTaHU3MBI, IEPEHOCA BEIIECTB U MMOTOKA YHEPTHH B SKOCHCTEMAX, aHTPOIIOTEHHBIX U3MEHEHUH
B DKOCHCTEMax CBOEW MECTHOCTH, KPYroBOpOTa BEIIECTB M OWOTCOXMMHUYECKHX IIHKIOB B
ouocdepe;

yYMEHUE NMPUMEHSTh MOTy4YeHHbIE 3HAHUS Uil OOBSCHEHUs OMOJOTMYECKUX IMPOLECCOB U
SIBIICHHM, 1T IPUHATHS MPAKTHYECKUX PEIICHUH B TIOBCEAHEBHOM JKU3HU C LEIhI0 00ECTICYCHUS
0€30MaCHOCTH CBOETO 37I0POBbS W 3J0POBBS OKPYXAMOIIUX JFOACH, COOIIONEHUS HOPM
IpPaMOTHOTO TIOBEACHUS B OKpYXarolled NPUPOAHOM cpene, MOHMMaHHE HEOOXOJUMOCTH
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UCTIOJIb30BAHUS JOCTHKEHUH COBPEMEHHOM ouosiorun ISt panroHaIBLHOTO
MIPUPOIOTIONB30BAHUS,

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/laud, COCTABIATh CXEMBI IepeHoca
BELIECTB U SHEPTUU B IKOcHCTeMax (e MUTaHuUs);

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE U MPAKTUYECKHUE Pa0bOThI, COONIONATh MpaBWIIA MPU
pabote ¢ yueOHBIM U 1a00paTOpHBIM 000pPYI0OBAHUEM;

YMEHHE KPUTHUYECKH OILICHHBATh M HHTEPIPETHPOBaTh HH(OpPMALHIO OHOJIOTHYECKOrO
CoJiep>KaHusl, BKIIIOYAIOLIYIO TICEBJOHAYYHBbIE 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB (CpelacTBa
MaccoBoi WH(pOpMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepuaibl), paccMaTpUBaTh III0OATBHbBIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IUCHBMEHHBIE U YCTHBIE cOOOIIeHUs, 0000mmas
OMOJIOTHYECKYI0 HMH(POPMALIMI0O W3 HECKOJBKHX HWCTOYHHUKOB, TPAMOTHO HCIOJIb30BATh
MOHSATUHHBIN anmapar OUOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne n/m Kontpoabnbie | IIpakTnyeckne
NMPOrpaMMbI Bcero o0pa3oBaTejIbHbIE
padoTsbI padoThbI
pecypchbl
bubmuorexa [JOK
! brosorii kak Hayia 2 05 https://m.edsoo.ru/7141¢292
2 JKuBble cuCTEMBI U HX OpPraHU3alus 1 bubmnorexa LIOK
https://m.edsoo.ru/7141¢292
3 XHWMHMYECKUH COCTAB U CTPOCHUE KIIETKH 8 1 bubmmoreia LIOK
https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 AH3HEAEATENLHOCTS KACTKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3zmHOXeHME 1 UHANBUIYAIbHOE Pa3BUTHE 5 | bubnmnorexa [JOK
OpraHU3MOB https://m.edsoo.ru/7t41¢292
6 HacnencrBeHHOCTh M HU3MEHUYHBOCTH 2 15 bubnuotexa [JOK
OpPraHHU3MOB https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3MoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJOTHH https://m.edsoo.ru/7f41c292
8 PeszepBHOE Bpems 1 bubmmorexa HOK
https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 34 0 4
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11 KJIACC

Kosmn4yecTBo 4acoB JIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB H TeM ndpoBbIe
Ne ni/mn P Konrpoasubie | IlpakTnuyeckue (1uubp )
MPOrpamMMbl Bcero o0pa3oBartejibHbIE
padoThI padoThI
pecypchbl
bubmuoreka [JOK
! IBOIONHORRAA OuoOHA 18 4 https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHHE U pa3BUTHE KU3HU HA 18 1 bubnnoreka [JOK
3emie https://m.edsoo.ru/7141cc74
bu6mmoreka [IOK
3 OpraHH3Mb 1 OKpY)KaioLas cpesa 10 2 https://m.edsoo.ru/7f41cc74
bu6mmorexka [IOK
4 Coo0111ecTBa U DKOJIOTHYECKHUE CUCTEMBI 18 hitps://m.edsoo.ruw/7f41cc74
bu6mmoreka [IOK
> Peseperioe Bpevs 4 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOBTIIO 68 0 7
ITPOI'PAMME
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Jluct cornacoBaHus k gokymeHTy Ne 71 ot 14.08.2024
MununaTop cornacoBanus: Yeaposa [.}O0. CekpeTtapb
CornacoBaHune nHnyumnposaHo: 14.08.2024 11:46

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 bakangwha J1.B. 14.08.2024 - 13:30
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