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HHOACHUTEJIbBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJIIOTHM TEOPETUYECKYIO OCHOBY JUISI OMpPEICIICHUS
MOAXOJIOB K (OPMHUPOBAHUIO COJEpKaHUs y4eOHOTO TpenmeTa «BHOJIOTHS» COCTaBUIIH:
koHuUenTyanbHble nojioxkeHuss ®I'OC COO o B3auMOOOYCIIOBIEHHOCTU II€JIed, COAEpkKaHUS,
pe3ysnbTaToB OOyUeHHUs W TPEeOOBAHHWK K YPOBHIO IOJTOTOBKH BBIITYCKHHUKOB, IOJIOXEHUS 00
o0IUX MENSIX M MPUHIUIAX, XapaKTEPU3YIONINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoii denepannu, a TakkKe MOJIOKESHUS O CHeIH(UKe OUOJIOTHH,
e€ 3HAUYCHWU B TIO3HAHWH JXUBOU MPUPOIBI M OOCCIICUYCHHUH CYIIECTBOBAHUS YEIIOBEYCCKOTO
obmiectBa. CorjacHO Ha3BaHHBIM ITOJIOKCHHSIM, OIPE/ICICHBI OCHOBHBIC ()YHKIIMH MPOTPAMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma o Omosioruu NaéT MpeACTaBICHHE O LETsX, 00 00IIei cTpaTerun oOydeHus,
BOCITUTAHWS W pa3BUTHS OOyJarOMIMXCS CpeACTBaMH ydeOHOro mnpenmera «buosorusy,
ompenenser 00s3aTeNbHOE TPEIMETHOE COAEp)KaHUE, €ro CTPYKTYpPY, paclpeieiieHue I1o
paszeraM W TeMaM, PEKOMEHJIYeMYIO IOCJIeIOBATeIbHOCTh M3YyUCHHs] Y4eOHOTO Marepuaia ¢
YIETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH 00pa3oBaTeILHOTO Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarOINXCS.

B mporpaMMe 1O OWOJIOTHH TaKKe YYUTHIBAIOTCS TPeOOBaHUS K IUIAHHPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM W TIPEIMETHBIM pe3ysibraTaM oOydeHus B (opMHUpOBaHUHU
OCHOBHBIX BHJIOB y4€0OHO-TIO3HABATEIILHOMN JIEATETbHOCTH/ydeOHBIX TEUCTBUN 00yUJaIOIIUXCS TI0
OCBOEHHIO COJICpKaHUS OMOJIOTHYECKOTO 00pa30BaHus.

B mporpamme mo Oumosorum (10—11 kmaccel, 6a30BbIii YpOBEHB) pEaTM30BaH MPHUHIIHUIT
MPEEeMCTBEHHOCTH B M3y4eHUM OWOJOTHH, Onarogaps uYeMy B HEH MpocMaTpUBaeTCs
HaANpaBJICHHOCTh HA pPa3BUTHE 3HAHUH, CBSI3aHHBIX C (POPMUPOBAHHUEM ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IIEHHOCTHBIX OPHEHTAlUUH  JUYHOCTH, HSKOJOTMYECKOTO  MBIILICHUS,
MIpPEJICTaBICHU O 370pOBOM o0Opa3e >KH3HU M OepeXHbIM OTHOUICHHEM K OKpYXaromiei
npupoaHoii cpene. [losTomy Hapsmy ¢ M3ydeHHEM OOIIECOMOIOTUYECKHX TEOpUH, a TaKkKe
3HAHUN O CTPOEHUU >KUBBIX CUCTEM PA3HOTO PaHra U CyH[HOCTH OCHOBHBIX IMPOTEKAIONINX B HUX
MPOLIECCOB B MporpamMme Mo OHOJOTMM YAEJICHO BHHUMAaHHE HCHOJIb30BAHUIO TMOJYYEHHBIX
3HAHMUN B MOBCEHEBHOM XKU3HU Ul peUICHUs NPUKIAIHBIX 337a4, B TOM YHUCIIe: MPOPUIAKTUKI
HACJIEICTBEHHBIX  3a00JIEBaHUN  YEJIOBEKAa, MEIUKO-TEHETUYECKOr0  KOHCYJIbTUPOBAHMUS,
000CHOBaHHUS HKOJIOTUYECKHU 1I€TIECO00pa3HOT0 MOBEIEHUS B OKpYKarollled MPUpPOJHON cpere,
aHallM3a BIMSHHUS XO3AMCTBEHHOM JESITETbHOCTH 4YEJNOBEKa Ha COCTOSIHUE MPUPOIHBIX H
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAHUS K MPUKIATHOW HAMpaBICHHOCTH Y4eOHOTO
npenMera «bHoNOTHs) MPOAUKTOBAHO HEOOXOIUMOCTBIO 00eCreYeHHs YCIOBHUM JUIsl pelieHus
OJIHOM U3 aKTyaJIbHBIX 3a/1a4 IIKOJBLHOTO OMOJIOTMYECKOT0 00pa30BaHusl, KOTOpas MPeAnoiaract
dbopMupoBaHre y OOy4aromMXCs CIOCOOHOCTH aJanTUPOBAThCA K HM3MEHEHHSIM JHHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHEe cpemHero ooOmiero oOpazoBaHus 3aHMMaeT BakHOoe MecTo. OHa
obecrieunBaeT ¢GopMuUpoBaHHE Yy OOydarolUXCs MPEICTaBICHUA O HAy4YHOW KapTHHE MUpA,
pacmupsieT 1 0060011aeT 3HAHUS O KUBOU MPUPOE, €€ OTIIMYUTENHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil W DBOJIOIHU, CO3MAET YCIOBHS [UIS: TO3HAHUSA 3aKOHOB >KHBOW TPHUPOJIBI,
dbopmupoBanusi (PYHKIIMOHATFHOW T'PAaMOTHOCTH, HAaBBIKOB 3/I0POBOTO M 0e30macHOTO oOpasa
KU3HU, IKOJIOTHIECKOTO MBIIIJICHUS, [IEHHOCTHOTO OTHOIIEHUS K )KMBOW TPUPOJIE U YETIOBEKY.

Bonpioe 3HaueHue OHONOTHS WMEET TakXKe I pEHIeHUs BOCIHTATEIbHBIX U
Pa3BHUBAIOMIKX 33/1a4 CPETHETO 00IIero o0pa3oBaHus, coluanu3anuu odyyaronmxcs. M3ydenue



ouosorun obecrieunBaet yCIOBUS JUISL dbopmupoBaHus MHTEIJIEKTYyalbHbIX,
KOMMYHHUKAIIHOHHBIX ¥ MH()OPMALMOHHBIX HABBIKOB, 3CTETHUECKOW KYJIBTYpHI, CIIOCOOCTBYET
MHTETpalul OMOJIOTUYECKUX 3HAHUN C TPEACTABICHUSMH M3 JAPYTHX Y4YeOHBIX NPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUH U reorpadun. HazBaHHbIE MOJOKEHHUS O IPEAHA3HAYCHUN y4eOHOTO
npenmera «buonorus» CoCTaBMIM OCHOBY Uil OMNpeAeNieHUs MOAXOA0B K OTOOpY H
CTPYKTYPHUPOBAHHUIO €TO COAEPKAHUSL, IPEJICTABICHHOIO B IPOrpaMMe 10 OUOJIOTHH.

OT10op coneprxkanust yaueOHOTO mpeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3ULUHN KYJIBTYpPOCOOOPa3HOTO MOAX0J1a, B COOTBETCTBUU C KOTOPHIM OOy4aroLIUecs JOJKHbI
OCBOUTH 3HAHHS M YMEHHS, 3HAUUMbIC U1 (POPMUPOBAHUS OOIIECH KyIbTYpHI, OMPEACISIONINE
a/JIcKBaTHOE IIOBEJICHUE YEJIOBEKa B OKpYKaIOLIEH NPUPOIHON cCpefie, BOCTpEOOBAHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHUECKOU AesTenbHOoCcTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHMMAIOT DJIEMEHTBHl COJEpXaHMs, KOTOpble CIyXXaT OCHOBOM ani  (popMupoBaHUS
MPEJICTAaBICHU O COBPEMEHHOW €CTECTBEHHO-HAy4yHOH KapTHHE MHUpa M ILEHHOCTHBIX
OpHEHTALMX JIMYHOCTH, CIIOCOOCTBYIOIUX I'YMaHU3aUU OUOJIOTMYECKOTO 00pa30BaHMsL.

CTpyKkTypupOBaHHE COJIepKaHUsI y4eOHOTO Marepuajga B MporpaMMe MO OHOJOTUH
OCYILIECTBJIEHO C Y4€TOM MPUOPUTETHOTO 3HAUEHHS 3HAHUN 00 OTIMYUTENIbHBIX OCOOEHHOCTAX
KUBOW TPHUPOJBI, O €€ YPOBHEBOM OpraHM3alMd WM HBOJIOLMU. B COOTBETCTBHHM C 3THUM B
CTpyKType ydeOHoro npenmMera «buonorus» BbIAENEHBI CIETYIOLUUE COAEpKATeIbHbIE JINHUU:
«buonorus xak Hayka. MeTopl HaydHOTrO Mo3HaHUs», «KieTka kak Ouonoruyeckas cuctema,
«Opranusm Kak Ouojorudeckasi cucremay, «CrucreMa 1 MHOrooopasue OpraHuueckoro MUpay,
«IBOJIIOLUS JKUBOU TTPUPOJIBI», « IKOCUCTEMBI M MPUCYIIAE UM 3aKOHOMEPHOCTH.

Henp uzydyenust ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJAJCHUE
0oOy4aroUMMUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIMOHAJIBHOM OpraHu3alydyd KUBBIX CHCTEM
pa3HOTo paHra v NpuoOpeTeHHEe YMEHUHN HUCIIONIb30BaTh 3T 3HAHUS ISl TPAMOTHBIX JEUCTBUH B
OTHOIIEHUH OOBEKTOB KUBON MIPUPOJIBI U PEILIEHUS PA3TUYHBIX KUZHEHHBIX MPOOIEM.

JlocTxenue 1enud u3ydeHuss ydeOHoro mnpenmera «buosnorus» Ha 0a30BOM ypoBHE
obecrnieunBaeTcs pelIeHueM CIIEIYIONINX 3a/1ay:

OCBOCHHE OOYYAIOIIMMHUCA CHCTEMbl 3HAHUW O OHOJOTUYECKUX TEOPHSX, YUCHHUSX,
3aKOHAX, 3aKOHOMEpHOCTSX, TUIOTe3aX, NpaBUJaX, CIYKalUUX OCHOBOW uig (hopMHupoBaHUS
MPEACTABICHUN O €CTECTBEHHO-HAYyYHON KapTHMHE MHpa, O METOJAX HAyYHOTO MO3HAHUA,
CTPOEHUHM, MHOTOOOpa3sud M OCOOCHHOCTSX MUBBIX CHUCTEM pPa3HOTO YPOBHSI OpraHU3aluHy,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH;

¢dbopmupoBaHre y OOy4arolIMXCsl MMO3HABATENbHBIX, WHTEJUIEKTYyaJbHBIX U TBOPYECKHX
CIOCOOHOCTEH B Mpolecce aHanM3a JaHHBIX O MyTSAX Pa3BUTHUS B OMOJIOTMM HAYYHBIX B3IJISI/IOB,
UJeN U TIOJIXO0/I0B K U3YYEHUIO JKUBBIX CUCTEM Pa3HOTO YPOBHS OpPraHU3aLUU;

CTaHOBJIEHHE Yy OOydJaromuxcsi oOmeil KyabTyphl, (QYHKIHOHAIBHOW T'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SBJICHUS OKPYXKAIOIIETO MUpPA >KMBOW MPUPOIBI Ha
OCHOBAHUU 3HAHUU U OMBITA, TOJYYCHHBIX MIPH U3y4YEeHUH OUOJIOTHH;

¢dopmupoBaHue y oOydaromuxcs YMEHMH WJUIIOCTPUPOBATH 3HAYEHHE OMOJOIMUYECKHX
3HAHMW B TIPAKTHUYECKOM JEATEIBHOCTH 4YEJIOBEKA, Pa3BUTHM COBPEMEHHBIX MEIUIMHCKUX
TEXHOJIOTUH U arpoOHOTEXHOJIOTHiA;

BOCIMTaHUE YOSKJEHHOCTH B BO3MOXKHOCTH IO3HAHUS 4YEJIOBEKOM >KHUBOW MPUPOIBI,
HE00X0AMMOCTH OepeXHOT0 OTHOUIEHUS K HEl, COOII0IEHUS] STUYECKUX HOPM IIPU NMPOBEJCHUN
OMOJIOTUYECKUX UCCIIE0BAHUM;

OCO3HAHME LIEHHOCTH OMOJOTMYECKUX 3HAHUI Ul MOBBILICHHUS YPOBHS 3KOJIOTHYECKOMH
KYJIBTYpPBI, 1151 OPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE MPUOOPETEHHBIX 3HAHWN W YMEHUH B IOBCEJHEBHON KM3HM JJISI OLIEHKU
MOCIIE/ICTBUI CBOCH JEATENHHOCTH N0 OTHOLICHHIO K OKpYXKAloIled cpeae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAaHUE U COOIIOIEHUE MeP TTPODUIAKTUKY 3a00JIeBaHUH.

B cucreme cpennero obmiero obpasoBanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,
SABIISICTCS 00S3aTEIbHBIM yY€OHBIM MPEIMETOM, BXO/SIIMM B COCTaB MPEAMETHON 001acTu
«EcTecTBeHHO-HayYHBIE IPEAMETHDY.

Jnist u3ydeHus: OnooTuu Ha 6a30BOM ypOBHE CPEIHEro oOmiero oOpa3oBaHUs OTBOIUTCS
68 wacos (2 yaca B Hegemo) B 10 m 11 kimaccax.

COJEP/KAHUE OBYYEHUA

10 KUIACC

Tema 1. Buosorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMH U APYTUMU
€CTECTBEHHBIMU HayKaMu, (uimocoduel, 3TUKOW, ACTETUKOW W TpaBoMm. Pois Ouonoruu B
(hopMHUpPOBaHUH COBPEMEHHOM Hay4YHOU KapTUHBI MUpa. CucTeMa OMOJIOTHYECKUX HayK.

MeTop! IO3HAHUS KUBOW MPUPOIBI (HAOIOACHUE, SKCTICPUMEHT, OTTMCAaHUE, H3MEpPEHUE,
KJaccuukaiys, MOJIeTMPOBaHNE, CTATUCTUYECKAss 00pabOTKa TaHHBIX).

JdemoncTpaumnu:

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

Tabmuib! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBI.

JlabopaTopHble U NPaAKTH4YeCKHe PadOThI:

[Ipaktnueckass padota Ne 1. «lMcmonp3oBaHHME PA3IUYHBIX METOJOB TIPU H3YyYECHUU
OMOJIOTHYECKUX 00BEKTOB.

Tema 2. ’KuBble cucTeMbl 1 MX OPraHU3aNusl.

JKuBwie cuctembl (OMOCHMCTEMBI) Kak TMpeaMeT u3ydeHusi Ouosnoruu. OTIuyue KUBBIX
CUCTEM OT HEOPIaHUYECKOU MPUPOJIBIL.

CpoiictBa OuocucreM U HUX pa3sHooOpazue. YPOBHM OpraHu3ali OHOCHUCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIM,  TKAHEBBIM,  OPraHU3MEHHBIM,  MOMYJALMOHHO-BHUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOC(EPHBIH.

JdemoncTpaumnu:

Tabmuisl u cxembl: «OCHOBHBIE MPU3HAKU KU3HWY», «YPOBHHU OpPraHU3aIMU >KUBOMN
MIPUPOJIBI».

O6opynosanue: moaens Mojekyasl JTHK.

Tema 3. XuMHUYECKHUI COCTAB M CTPOEHNE KJIETKH.

XUMHYECKUH  COCTaB  KIETKH.  XUMHUYECKUE  DJIEMEHTHI: MaKpO3JIEMEHTHI,
MHKpPO3JeMEHThI. Bosia 1 MUHEpanbHbIE BEILIECTBA.

@yHKIMK BOJbI U MHUHEpalbHBIX BellecTB B KieTke. [logaepikaHue OCMOTHYECKOTO
OamaHca.

benku. CoctaB u ctpoeHue 6enkoB. AMHHOKHCIOTH — MOHOMEpHI 0enkoB. HezameHnMblie
U 3aMEHHMMbIE aMUHOKHCIOTHI. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYphl OeTKOBOM
MOJIEKYNbI (TIEpBUYHAs, BTOpUYHAs, TPETUYHAS M UYETBEPTHYHAS CTPYKTypa). XUMHYECKHE
cBoiicTBa OenkoB. buonorunueckue GyHKIIUN OEIKOB.



®epmeHTBl — OWojoruyeckue karaiauzatopbl. CTpoeHue (epmeHTa: aKTHUBHBINA LEHTD,
cyocrpatnas  crnemuduunocte.  Kodepmentsl. Buramunel.  OTimums — ¢GepMEeHTOB  OT
HEOPraHMYECKUX KaTalu3aToOpOB.

YrieBoipl: MOHOCAXapH bl (TIII0K03a, pudo3a U 1e30KCHprd03a), Aucaxapupl (caxaposa,
JAKT03a) W TOJHcaxapuisl (Kpaxman, TIWKOTEH, IeJUT0N03a). buonorndeckne (yHKIUU
YTJIEBOJIOB.

Jlumuapl:  Tpuraunepuasl, Gocomunuapl, crepouabl. [uapodumibHO-THIPODOOHBIE
cBoiicTBa. buonornyeckue ¢pyHkiuu aunuaoB. CpaBHEHHE YIJIEBOJOB, OEIKOB U JMIHAOB Kak
HCTOYHUKOB SHEPIHH.

Hyxnennossie kucnotsl: JIHK n PHK. Hykieotnasl — MOHOMEPBI HYKJIIEMHOBBIX KHCJIOT.
Crpoenne u ¢yuknuun JAHK. Crtpoenne m ¢pynkuuu PHK. Bugst PHK. AT®: ctpoenue u
(GyHKIMH.

[uronorua — Hayka o kiuerke. Knerounas teopust — nmpumep B3aMMOJEHUCTBUS HJEH H
(akTOB B HAYYHOM [MO3HAHUU. MEeTO/1bl U3YUEeHHUS KIIETKH.

Knetka kak nenocrHas xuBas cucrema. OOlue Npu3Haky KIETOK: 3aMKHYyTas HapyXHas
MeMOpaHa, mosnekynsl JIHK kak renerndeckuii arnmapar, cuctema cuHTe3a Oeska.

Tunel kieTok: »sykapuoTHyeckas U THpokapuotudeckas. OCOOEHHOCTH CTPOCHHS
npokapuoTrueckoil kinetku. Kierounas crenka 60akrepuil. CTpoeHue 3yKapuoTHUYECKON KIIETKHU.
OCHOBHBIE OTINYMS PACTUTEIBHOM, )KUBOTHOW U TPUOHOMN KJIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKa, TIIMKOKAIMKC, UX (DYHKUIHUU.
[Inazmatnueckass memOpana, e€ cBoiictBa W ¢yHkuuu. [lurommasma u e€ OpraHoujbl.
OnnomemOpannbie opranouisl kietku: DI1C, anmapar ['oasmku, mu3zocomsl. [lomyaBTOHOMHBIE
OpraHoubl KJIETKH: MUTOXOHIpPHH, IUIACTUABL. IIpomcxokneHne MHUTOXOHAPUM W IUIACTHL.
Bunp! miiactun. HememOpaHHbIe OpraHOU/Ibl KIETKH: pUOOCOMBI, KJIETOYHBIHM LIEHTp, LIEHTPUOJIH,
PECHUYKH, KI'yTUKH. DyHKIUN OpraHouI0B KIETKU. BritoueHus.

SAnpo — perynasaTopHsIii 1eHTp KieTku. CTpoeHue spa: saepHas 000J049Ka, Kapuoriazma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BewecTs B KIIETKE.

JdemoncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneitnen, P. Bupxos, Ix. Yorcon, ®@.
Kpuxk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammsel:  «PacnpeneneHne XMMHMYECKHX DJJEMEHTOB B HEXKHMBOW IIPHPOJIEY,
«PacrpeneneHre XMMHUYECKUX DJIEMEHTOB B )KUBOU IIPUPOJIEN.

Tabmuuel u cxemsl: «llepuoauueckas Tabiuua XUMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJb», «brocunres 6enkay», «CtpoeHue Mosekyisl Oenka», «CtpoeHue pepMmeHTay,
«Hyxneunossle kucnotel. JJHK», «Crpoenne monekynsr AT®», «CTpoeHne 3yKapuOTHYECKOU
KIeTkn», «CTpoeHHE XUBOTHOM KIeTKW», «CTpOoeHHE pacTUTEIbHOW KIeTKn», «CTpoeHue
IIPOKApPUOTUYECKOH KIETKW», «CTpOCHHE AApa KIETKN», « YTIEBOABD), «JInnnasn».

OOGopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyIOBaHHME ISl NPOBEJICHUS HAOIIOJCHUM,
U3MEpEHUH, HKCIIEPUMEHTOB, MHUKPOIIpENnaparbl pacTUTEIbHbBIX, KUBOTHBIX U OaKTepUaIbHBIX
KIIETOK.

JlabopaTopHble U NpaKTHYeCKue padoThI:

JlaGopatopHas pabota Ne 1. «l3ydyeHue KaTaluTUYECKONM aKTUBHOCTH (pepMEHTOB (Ha
IIpUMEPE aMUIIa3bl WK KaTaaasbl)».

JlaGopatopHass pabotra Ne 2. «l3ydeHue CTpOEHHS KIETOK pACTEHUH, XUBOTHBIX H
OakTepuii Mo MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpenapaTax U UX OMUCAHUE.



Tema 4. 7Ku3HeaeATEJbHOCTD KICTKH.

OOmen BemiecTB, wuiau MeTabonm3M. AccuMuisiius  (IUTACTUYECKH  OOMEH) |
TUCCUMIIISALUS (PHEPreTHUeCKUi 0OMEH) — JIBe CTOPOHBI EMHOTO Mpoliecca Meradonusma. Pob
3aKOHOB COXPAHEHHUS BEUIECTB U SHEPIrUU B IOHUMaHUHU METa00IN3MA.

Tumbr oOMeHa BemiecTB: aBTOTPOGHBIA U TeTeporpodHbi. Poms depmeHToB B 00MeHe
BELIECTB U NPEBPAILEHUHU SHEPTUU B KIIETKE.

®otocunre3. CBeroBas u TeMHOBass (a3bl Qorocunre3a. Peakuuu QorocuHTe3a.
D¢ dextuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A IS *KU3HH Ha 3emiie. Biusiaue ycnoBuit
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIICHUS €T0 MPOAYKTHBHOCTH Y KYJIBTYPHBIX PACTECHHM.

XemocuHTe3. XEMOCHUHTE3UPYIOLMe OaKTepuu. 3HAYECHHWE XEMOCHUHTE3a IJIsl KU3HU Ha
3emie.

OHepretuyeckuii oOMeH B  KkjeTke. PacmiernyieHue  BelIECTB, BBIACICHHE U
aKKyMYyJUpPOBaHHME SHEPTUHU B KJIETKE. DTalbl JHEpreTnyeckoro oomena. Inukonus. bpoxxenue n
ero Buabl. KuciopogHoe OKucleHHE, WIM KJIETOYyHOe JAblxaHue. OKuciIurenbHoe
bochopunupoBanue. DPPEKTUBHOCTh SHEPTETUIECKOTO OOMEHA.

Peakuun wmatpuyHoro cunrteza. ['enernueckas unpopmauus u JHK. Peanuzanus
reHeTuYecKoi MHpopManu B KieTke. ['eHeTuueckuid KoJl M ero cBoiicTBa. TpaHcKpumnuus —
Matpuunblii cunte3 PHK. Tpancnsiius — 6uocunTes 6enka. Dtanbl Tpancasuu. KoaupoBanue
aMUHOKHCIIOT. Pons prbocom B OMocuHTE3€E OernKa.

Heknerounsie ¢opmbl xu3Hu — Bupychl. Hcrtopusi otkpeitus Bupycos (. U.
NBanoBckuif). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO ITMKIa BUpycoB. bakrepuodaru. bonesnun
pacTeHuil, )KUBOTHBIX U YEIOBEKa, BbI3bIBa€Mble BUpYycaMU. Bupyc nmMmyHonedunuTta yenoseka

(BUY) - Bo3oymutenr CIIMJla. OOpaTHasi TpaHCKpUIIMs, peBepTaza M HWHTErpasa.
[TpodunakTrka pacnpoCTpaHEHHS BUPYCHBIX 3a00JI€BaHUIA.
JdemoHncTpaumnu:

[Toptpetsr: H. K. Kosbnos, JI. . UBanosckuit, K. A. Tumupsizes.

Tabmuupt w  cxembl: «Tunbl  muTanus», «Metabomusm»,  «MUTOXOHIPHS,
«DHepreTuueckuii ooMen», «Ximoporacty, «®orocunres», «Ctpoenne JJHK», «Ctpoenue u
¢dbyHKIIMOHUpOBaHWEe TeHa», «CunHre3 Oenka», «leHetnmueckuii kom», «Bupycs,
«bakrepuodarn», «Crpoenne u ku3HeHHBIM mwka Bupyca CIIWa, Oaktepuodaray,
«Pennmukanus JHK».

Ob6opynoBanue: moaenu-ammmkanuu «Yaoenue [IHK u tpanckpunmus», «buocunres
oenkay», «CTpoeHHe KIeTKW», MoAensb cTpykTypsl JJHK.

Tema 5. PasMHoO:KeHHe U MHIMBUAYAJbHOE PAa3BUTHE OPTraHU3MOB.

KrneTounslii UMK, WM KU3HEHHbIM UK KieTku. MHTepdaza u mutos. Ilponeccsl,
nporekaromue B uHTepdaze. Perumkanus — peaknus marpuunoro cunresa JIHK. Crtpoenue
XpoMocoM. XpOMOCOMHBIA HaboOp — KapuoTwil. JMIJIOUTHBIA W TalJIOUIHBIA XPOMOCOMHBIE
Habopel. Xpomatuel. L{uTonorudyeckre OCHOBBI Pa3MHOXKEHUSI U MHAWBHIYaIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne knerku — muto3. Cragum muto3a. [Ipouecchl, mpoucxonsdiiue Ha pa3HbIX
CTaAMsIX MUTO3a. BUONIOrHYeCKuii CMBICII MUTO3a.

[Iporpammupyemast rudesb KIETKH — aromnTo3.

@opMBI  pa3MHOKEHHS OpraHM3MOB: Oecronoe U mojoBoe. Buasl  Oecronoro
Pa3MHOXKEHHSI: JIeJICHHE HaJBOE, MOYKOBAHUE OJIHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKYCCTBEHHOE KIOHMPOBAHHWE OPraHU3MOB, €r0 3HAUYEHUE s
CEJICKIUU.



[TonoBoe pa3MHOKEHNUE, €70 OTINYMS OT OECIOJIOTO.

Meiio3. Craguu meiosza. Ilpomeccel, npoucxomsnme Ha craausax Mmenosa. [loBenenue
XpoMocoM B Mero3e. KpoccuHrosep. buonorndeckuii CMbICI U 3Ha4€HHUE MeWo3a.

I'amerorenes — mporiecc 0Opa3oBaHMsI MOJOBBIX KIETOK y KUBOTHBIX. [10JIOBBIC JKeTe3bl:
CEMEHHUKU M SMYHUKH. OOpa3oBaHME W Pa3BUTHE IOJOBBIX KIETOK — raMeT (CrepMaTO30U[,
AHlIeKIeTKa) — crepMaroreHe3 M oBoreHe3. (OCOOEHHOCTM CTPOEHHUS SIMLEKIETOK U
cnepmaro3onioB. OmionoTBopenue. [lapreHorenes.

NunuBunyanbHoe pa3ButHe (OHTOTEHE3). OMOpHUOHAIBHOE pa3BUTHE (IMOPUOTEHE3).
Dransl 3M6pI/IOHaJII)HOI‘O PasBUTHA Yy IMO3BOHOYHBIX JXHWBOTHBLIX! IIpO6JICHI/I€, racrpyjidanus,
opranorene3. [loctomMOproHaIbHOE pa3BUTHE. THIBI MOCTIMOPHOHATIHLHOTO PAa3BUTHS: MPIMOE,
HenpsiMoe (JIMYMHOYHOE). BnusHue cpeapl Ha pa3BUTHE OPraHuW3MOB, (DaKTOPbHI, CIOCOOHBIE
BbI3bIBATH BpO)K)IéHHBIC YPOACTBA.

Poct u pazButue pacrenuil. OHTOreHE3 IIBETKOBOTO PACTEHUS: CTPOECHUE CEMEHH, CTaIUU
pa3BUTHSL.

JdemoHncTpaumnu:

Tabmuip! u cxembl: «@OPMBI pa3MHOKEHHSI OPTaHU3MOBY, «J[BOWHOE OIJIOIOTBOPEHHE Y
IIBETKOBBIX pacTeHHi», «BereraruBHOe pa3sMHOKEHHME pacTeHUi», «J/ledeHue  KIeTKH
OakTepuitn, «CTpoeHHE TOJIOBBIX KIETOK», «CTpOeHHE XpOMOCOMBI», «KIIE€TOUHBIN UK,
«Permmukanua [JHK», «Mwutosy, «Meito3», «lIpsmoe u Henpsamoe pa3Butue», «l'amerorenes y
MJIEKOTIUTAIONINX U YelloBeKa», « OCHOBHBIE CTa/IMH OHTOT€HE3a).

O6opymoBaHue: MUKPOCKOT, MHKporpenaparsl «CrnepMaTo30uIbl MIICKOITHTAIOIIETOY,
«lifuexnerka MiekonurTamomero», «KapuokuHes B KiIeTKax KOpelIKa JIyKay, MarHWTHas
Mo/ienb-anmunkaius «Jlenenue kierku», moaens JJHK, momens meTadasHoi XpOMOCOMBI.

JlabopaTopHble U NPaAKTH4YeCKHe PadOThI:

JlaGopaTtopnas padorta Ne 3. «HabmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

JlaGopatopnast pabora No 4. «/3ydeHwe CTPOCHHS TIOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOTMpernaparax».

Tema 6. HacsieicTBEHHOCTh M H3MEHYHBOCTh OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mcropus pa3Butus TeHeTUKH. Ponp nuronorun u
SMOpHOJIOTUY B CTAHOBIICHUH T€HETUKU. BKian poccuiickux u 3apyOeKXHbIX YIEHBIX B pa3BUTHE
reHeTUKH. MeTonpl TeHEeTUKH (THOPHA0JIOrMYECKUM, IUTOTCHETUYECKUI, MOJEKYISPHO-
reHeTuyeckuit). OCHOBHbBIE T€HETHUUECKUE MOHATHUS. ['eHeTnyeckasi CHMBOJIMKA, UCTIONb3yeMasl B
CXeMax CKpelIuBaHuM.

3aKOHOMEPHOCTH  HACJENOBaHUsA  MPHU3HAKOB, YycTaHoBIeHHble [.  Menzaenem.
MonorubpuaHoe cKpeuMBanme. 3aKoH eMHO-00pa3us THOPHUIOB TIepBOro nokoJieHus. [lpaBumno
JOMHHHUPOBAHMS. 3aKOH paclleryeHusl Mpu3HakoB. [umore3a uuctoTel ramer. llomHoe u
HEMOJIHOE IOMUHHUPOBAHHE.

JuruOpugHoe cKpempBaHUe. 3aKOH HE3aBHCHMOTO  HAcle[OBaHHs  IMPU3HAKOB.
[{uToreHeTnvyeckre OCHOBBI JUTHOPUAHOTO CKpENIMBAHUS. AHAIM3UPYIONIEE CKpEIIMBaHUE.
Hcnonb30BaHne aHATM3UPYIOIIETO CKPEIIMBAHUS IS ONIPEIeTICHHsI TeHOTUIIa OCOOH.

CuersieHHoe HaclenoBaHue Tmpu3HakoB. Pabora T. Moprana 1o clenjaeHHOMY
HacJe0BaHuIo reHoB. HapylieHue crenieHus TeHOB B pe3ylbTaTe KPOCCHHIOBEpa.

XpOMOCOMHas TEOPUS HACJIEICTBEHHOCTHU. [ eHeTHUecKue KapThl.



I'enernka nosa. XpoMOCOMHOE OIpEAETICHUE 0Ja. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
I'omoramerHele U rereporameTHele opraHu3Mbl. HacienoBaHue NpHU3HAKOB, CLEMJIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BH/Ibl K3MEHUNBOCTH: HEHACIIEACTBEHHAs U HACIEACTBEHHAsA. PoJib cpenbl
B HEHACJEJICTBEHHON W3MEHYMBOCTH. XapaKTEPUCTHKA MOAN(UKAUOHHOW H3MEHYHMBOCTH.
BaprannonHsslil panx u BapuanuonHas kpusas. Hopma peakunu npusHaka. KonndecTBeHHbIE U
Ka4eCTBEHHBIC MPU3HAKU M UX HOpMa peakunu. CBoWicTBa MOAN(DUKAITMOHHONW U3MEHUYUBOCTH.

HacnexcTBenHast, Wiy TeHOTUIIMYECKAs, M3MEHUYMBOCTh. KOMOMHATHBHAS M3MEHUNUBOCTB.
Meiio3 u moNOBOM Impolecc — OCHOBa KOMOMHATUBHOW M3MEHYMBOCTH. MyTalnMoHHas
n3MeHYnBOCTh. Krnaccudukamuss Myranwii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIE. YacToTa |
MPUYMHBI MyTaluil. MyTtarennble (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACJIEACTBEHHOMN
n3MenurBocty H. . BaBuiosa.

BHesiepHas HacneICTBEHHOCTb U U3MEHUYHUBOCTb.

I'enernka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbI TE€HETHKU YEJIOBEKa:
TE€HEATOTHYECKUN,  ONM3HENOBBIM, [MTOT€HETUYECKUH, OHMOXMMHUYECKHH, MOJEKYISIPHO-
reHeTuyeckuii. CoOBpEeMEHHOE OIpe/esieHHe TeHOTHMA: IOJHOT€HOMHOE CEKBEHHpPOBAHUE,
T€HOTHUIUPOBaHKME, B TOM uucie ¢ momomipio [IIP-ananm3a. HacneactBennbie 3abosieBaHUs
YyeloBeKa: TeHHble O0o0je3HH, OO0Je3HHM C HACJIEICTBEHHOW  MPepacroioKeHHOCTbIO,
XpoMocoMHble Oosne3Hu. ComMarudeckue U TreHepaTuBHble MyTauud. CTBOJIOBBIE KIIETKH.
[TpuHIMNIBI 310poBOro 00pas3a *KU3HU, AUATHOCTUKH, MPOPMIAKTUKN U JEUEHUS FeHETUYECKUX
Oone3nel. Meauko-reHeTHUECKOe KOHCYJIbTUPOBaHHE. 3Hau€HUE MEIUIMHCKON TEeHEeTHKU B
MpeIOTBPAILEHUH U JICUEHUU TeHETHYECKNX 3a00JIeBaHUI YeOoBeKa.

JdemoHncTpaumnu:

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

Tabmuipl u cxembl: « MOHOTHOPHUIHOE CKPELIMBAHUE M €r0 IIUTOr€HETHYecKasi OCHOBaY,
«3aKOH pacHICIUICHUS] M €ro IUTOT€HETHYECKas OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durubpunnoe ckpemmBaHue», «lluTtonoruueckue OCHOBBI JUTHOPUIAHOTO CKpPEUIMBAHUS,
«Meiio3», «B3anmonencTBue ajieNbHbIX T€HOB», «l'€HeTHYecKue KapThl paCTEHUM, KUBOTHBIX
1 4denoBeka», «['eHeTnka moJsia», «3aKOHOMEPHOCTH HACIEAOBAHUS, CLEIUICHHOIO C IOJIOM,
«KapuoTunsl uenoBeka M IKUBOTHBIX», «Buuel wusMeHunBoctuy», «MoauduxaronHas
U3MEHUYUBOCTbY, «HacnenoBanue pesyc-gaktopay», «l'eHeTnka rpymm KpoBu», «MyTalMoHHas
U3MEHYUBOCTBY.

O6opynoBanue: Mojaenu-anmiukauuu «MoHoruOpuaHOEe CckpeniuBanue», «HemnomnHoe
JOMHHUpOBaHUe», «Jlurubpuanoe ckpeuiuBanue», «llepekpéct XpoMocom», MHUKPOCKON U
Mukpomnpenapat «Jpo3zoduna» (Hopma, myranuu (GOpMBI KPbUIIBLEB U OKPACKH Tela), repOapuid
«I"OpOX TTOCEBHOMY.

JlabGopaTopHble U NPaAKTH4YeCKHe PadOThI:

JIaGopatopHas pabota Ne 5. «M3ydyeHue pe3ynbTaToB MOHOTMOPUIHOTO U AUTHOPUIHOTO
CKpEeIIMBaHUS Y IpO030(UIIbI HA TOTOBBIX MUKpOTpEnaparaxj».

JIaGopatopHas pabota Ne 6. «M3yuenne MoaupuKalMOHHON U3MEHYMBOCTH, IOCTPOCHUE
BApUALIMOHHOTO psiJia U BAPUALIMOHHON KPUBOW».

JlaGopatopHass pabora Ne 7. «AHanM3 MyrauMid y Jpo30HiIbl Ha TOTOBBIX
MHKpOIpenaparax.

[Ipaktuyeckas pabora Ne 2. «CocTaBieHHe 1 aHAJIU3 POIOCIOBHBIX YETIOBEKAY.

Tema 7. Cesekuusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.



Cenekuus Kak HayKa W Ipolecc. 3aposkJIeHHUE CeNeKIMU U goMecTtukanus. Yuenue H. U.
BaBuioBa o meHTpax NPOMCXOXKAEHUS W MHOrooOpasusi KyIbTYpHBIX pacTeHud. LleHTps
IIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COPT, IOPO/1a, IITAMM.

CoBpemeHHbIE METOJbl CeNeKIMU. MaccoBblii U MHAMBUAYAIbHBIN OTOOpHI B CENEKLUUU
pacTeHuil U KUBOTHBIX. OlleHKa 3KCTepbepa. biIM3KopoICTBEHHOE CKpEeIMBaHUE — UHOPUIMHT.
Uucrtas snuHusa. CkpemiMBaHUEe 4YHCTBHIX JMHUA. ['erepo3uc, wumm TUOpUAHAs  CHIIA.
Hepoacteennoe ckpemuBanue — ayrOpuauHr. OtmanéHHas rulOpuausanus U e€ yCIexwu.
HckycCcTBEHHBI MyTareHe3 W MOJIYYEHUE NOJIUIUIONAOB. J[OCTHKEHHS CEJNEKUHMH PAaCTCHHI,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust kak oTpacib IMPOU3BOJCTBA. ['e€HHas MH)KEHepHs. OTalbl CO3JaHUS
pexomObunantHot JIHK u TpancreHHbix opranu3moB. Kierounass umxenepus. Kierounbie
KyJIbTYpbl. MUKpPOKJIOHAJIbHOE pa3MHOKeHue pacTeHuil. KiioHrupoBaHue BBICOKONIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHME M JTH4Yeckue mpodiembl. MO —
TeHETUYECKU MOIU(UIINPOBAHHBIE OPraHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. . BaBunos, U. B. Muuypun, I'. /[. Kapneuenko, M. @. 11BaHoB.

Tabmuipel u cxembl: Kapta «LleHTpbl MPOUCXOXKAEHUS W MHOrooOpaszusi KyIbTYPHBIX
pactenuii», «llopoasl noManIHUX KUBOTHBIX», «COpTa KyJbTYPHBIX PACTeHMI», «OTHanéHHAs
rubpunmzamus», «Paboter akagemmka M. @. HWBanoBay, «llomummonams», «OOBEKTHI
ouorexHonorun», «Kierounole KylbTypbl U KIOHUpOBaHUe», «KOHCTpynpoBaHUE U IEpeHOC
T€HOB, XpOMOCOM).

O6opynoBaHue: MyISDKH IJI0JOB M KOPHEIUIOAOB JUKHUX (OPM U KyIbTYpHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIC PACTCHHS.

JlabGopaTopHble U NpaKTH4YeCKHe padoThi:

Okckypeusi «OCHOBHBIE METOAbl U JOCTHXKEHUS CENeKLUU pAacTeHH U >KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (pepMy, COPTOUCHBITATENbHBIM y4acTOK, B TEIUIMYHOE
X035UCTBO, 1a00OPATOPHIO arpOYHUBEPCUTETA WITH HAYTHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBo/ronnoHHAas1 HMOJIOTHS.

[Ipennoceliku BO3HUKHOBEHHUS 3BOJIIOLMOHHOM TEOpUHU. DBOJIIOLUOHHAs TEOpUs U e
MecTO B OMOJIOrMH. BiusiHue 3BOJIIOLIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTUM U IPYTHUX HAYK.

CugnerenbctBa 3BosoluH. llameoHTonornyeckue: MOCIEA0BATEIBHOCTh — MOSBICHUS
BUJIOB B MAJICOHTOJIOTMYECKON JIETONMCH, nepexoHbie Gpopmbl. buoreorpaduyeckue: cxoacTBo
U paznuuue GayH u (rop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTMUECKUE: CXOJICTBA M Pa3iuuus SMOPUOHOB Pa3HbIX BHUIOB MO3BOHOYHBIX.
CpaBHUTENBHO-AaHATOMUYECKUE: TOMOJIOTUYHbBIE, AaHAJIOIMYHbIE, PYAMMEHTapHbIE OpraHsl,
aTaBU3Mbl. MOJEKYIApHO-OMOXUMHUYECKUE: CXOACTBO MEXaHM3MOB HACIEJCTBEHHOCTH U
OCHOBHBIX META0OJMUYECKUX MyTell y BCEX OPraHU3MOB.

OpomonmonHas teopust Y. JlapBuHa. IIpennochuiky BO3HHUKHOBEHHUS JapBUHM3MA.
JIBIOKyIIME CHJIBI  3BOJIIOLMM BHUJAOB 10 JlapBUHY (M30BITOYHOE pPAa3MHOXKEHHE IIpU
OTPaHUYEHHOCTH PpECYpCOB, HeEOIpeaenéHHas H3MEHYMBOCTh, OOpbOa 3a CyIECTBOBAHME,
€CTECTBEHHBIN 0TOOD).

Cunternyeckas teopus 3Bositouud (CTD) u e€ 0OCHOBHBIE MOJIOKEHUSL.

Muxposomntonus. [lomynsanus kak equHUIA BUIA U 3BOJIIOLUH.



JBuokymue cuiibl ((hakToOpbl) 3BOJIONWK BHJIOB B Mpupoje. MyTalMmoHHBIN MpoIecc U
KOMOWHATHBHAs W3MEHYMBOCTb. [lomynslimoHHBIE BOJNHBI M Jpeiid reHoB. M3omsuusa u
MUTPALIKSL.

EctecTBennslii oT00p — HampaBisitomuid (akrtop 3BoIONMH. POPMBI €CTECTBEHHOTO
otbopa.

[IprucnocobIeHHOCTh OPTaHU3MOB KaK pe3ynbTaT dBoonuu. [IpuMeps! npucmnocooneHuii
y opranu3moB. ApoMop(}o3bl ¥ UIN0-adANTaALUH.

Bun u BumooOpazoBanme. Kpurepun Bupa. OcHOBHbIE (OPMBI BHI000pa30BAHMS:
reorpapuuecKoe, IKOJIOTHIECKOE.

MakposBomtonus. Dopmbl 3BoONMK:  (UIETHYECKas, AUBEPTCHTHAs, KOHBEpPreHTHas,
napajuienpHas. HeoOpaTuMocTh 3BOTIOIMH.

[IpoucxoxxaeHue  OT  HECHEIHAIM3UPOBAHHBIX  TPEAKOB. [Iporpeccupyromast
cricnyajimu3aiusi. A}IaHTI/IBHaSI paguanus.
JdemoHncTpaumuu:

[optpersr: K. JIunneit, XK. b. Jlamapk, Y. {apsun, B. O. Kosanesckuii, K. M. bap, D.
I'exkxens, @. Mromiep, A. H. CeBepiios.

Tabmuier u  cxembl: «Pa3BuTue opraHuueckoro mupa Ha 3emie», «3apOoAbIIIH
MMO3BOHOYHBIX JKMBOTHBIX», «Apxeontepukcy, «Dopmbel OOppOBI 3a CYIIECTBOBAHHEY,
«EctectBeHHBI  0TOOPY», «MHOTOOOpa3nMe COPTOB pacTteHmit», «MHoroobpasue mOpos
KUBOTHBIX», «ITomynsmumy, «MyTtarnmonHas U3MEHYHBOCThHY, «ApomMopdo3bD»,
«Mmmoanantanuny», «OO0mas mereHeparus», «JBmwkymmue cuibl sBosrorun», «Kapra-cxema
Mapmipyra myremectBus Y. lapBunan, «boprba 3a cymectBoBaHue», «lIpucrnocobieHHOCTH
opranu3MoBy, «I eorpaduueckoe BHI000pa3zoBaHuey, « IKOJIOTHUECKOE BUI000pa30BaHHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKpPAcKu, HAOOP MI0I0B U
ceMsiH, KoJutekuust «[Ipumepbl 3alUTHBIX MPUCTIOCOOICHHUM Y JKUBOTHBIX», MOJENb «OCHOBHBIE
HaIpaBJICHUS HBOJIIOLUNY», 00bEMHAs MoJieb «CTpOEHKE TOJIOBHOTO MO3Ta MMO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, koyuiekuus «PopMbl COXPAHHOCTU HCKOMAEMbIX
KUBOTHBIX U pacTeHU», MoJelb anmukanus «llepekpéct xpoMocomy», BiIa)XKHbIE Ipenaparbl
«Pa3Butne Hacexomoro», «Pa3BuTme mArymku», Mukpompenapar «/pozodunay (HOpMa,
MyTaluuu GopMbl KPbIIILEB U OKPACKHU TeJIa).

JlaGopaTopHble U NPaAKTH4YeCKHe PadOThI:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BHI0B 10 MOP(HOIOTUYECKOMY KPUTEPHUIO.

Jlaboparopnas pabota Ne 2. «OmnmcaHue mPUCIIOCOOICHHOCTH OpraHusmMa u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U pa3BUTHE KU3HHU Ha 3emue.

JloHay4yHble IIpPEACTABICHUS O 3apOKICHUU XKU3HU. HayuHble TMIOTE3bl BOBHUKHOBEHUS
KU3HU Ha 3emsie: aOuoreHe3 W mMaHcrepMus. XUMHUYECKas HBOJIOUMS. AOMOTEHHBIA CHHTE3
OpPraHMYECKHUX  BEIIECTB M3 HEOPraHMYECKUX. OJKCHEPUMEHTAIBHOE  IOATBEPKIACHUE
XUMHUYECKOH sBomonuK. HauanpHble 3Tanel 6uonornyeckoit ssomomuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HUKHOBEHHE MPOTOKIETKU. [IepBhie KIETKU U HX
sBoJOLUS. DOPMUPOBAHNE OCHOBHBIX IPYII KUBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emsie mno 3pam u nepuonam. Karapxeil. Apxelckas H
npotepo3oiickas dpbl. [lanmeosolickas spa u €€ mepuoabl: KEeMOPUNCKHIA, OPIOBHKCKHUH,
CUJIYPUMCKHM, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o30iicKkas 5pa U €€ IepUO/Ibl: TPUACOBBIN, FOPCKUM, METIOBOM.

KaitHo3o¥ickast apa 1 €€ nepuo/ibl: ajaeoreHOBbIN, HEOT€HOBBIN, AaHTPOIIOT€HOBBIM.



XapakTepucTuka KiIuMaTa U TE0JIOTMYECKUX IpolieccoB. OCHOBHBIE 3Tallbl 3BOJIOLUU
pPacTUTENILHOTO W JKUBOTHOTO MHUpa. ApomMop¢o3bl y pacTeHuidl M KMBOTHBIX. llosiBieHwue,
pacuBeT ¥ BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema opraHM4eCcKOro Mupa Kak OTpakeHue 3BOJIIOLMU. OCHOBHBIE CHCTEMATHYECKHE
TPYIIBI OPraHU3MOB.

OBoJoLMs  uyeloBeKa. AHTpONOJOrus Kak Hayka. Pas3BuTue mpexacraBieHH o
IIPOMCXOXKICHUU YeloBeKa. MeToibl u3ydeHus: antponorenesa. CxoAcTBa U pa3jinyusl 4eJIOBeKa
1 KUBOTHBIX. CUCTEMATUUECKOE MOJI0KEHHE YETOBEKA.

JBwxyme cuibl  (pakTopbl) aHTpororeHe3a. HaciencTBeHHass HM3MEHUYMBOCTh W
ecTeCTBEHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TPY/Aa, MBILUICHUE,
pedb.

OcCHOBHBIE CTaJUU M BETBHM SBOJIIOIMU YEJIOBEKAa: aBCTPAJONUTEKH, UETOBEK yMEblii,
Yenosek mnpsamoxondamuii, YemoBek HeaHaepTanbCkui, YenoBek paszymubiil. Haxonxu
HCKOIIA€MBIX OCTaTKOB, BpeMs CYIIECTBOBAHHUSA, O00JACTh PACIPOCTPaHEHUs], O0BEM TOJIOBHOTO
MO3ra, 00pa3 KU3HU, OPYIHSL.

UYenoseueckne packl. OCHOBHBIE OOJBIIINE pachl: €BPOMEOUIHAs (E€Bpa3UiicKasi), HETpo-
aBcTpajionHas  (PKBaTOopuaibHasl), MOHroJioujgHas (a3uaTcKko-aMepuKaHcKas). YepTbl
MPUCTIOCOOJIEHHOCTH IPEICTAaBUTENEeH YEJIOBEUECKMX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoncTpaumnu:

[Toptpetsr: @. Penn, JI. [Tactep, A. Y. Omapun, C. Mumnep, I'. FOpu, Y. [lapsuHn.

Tabmuupl u cxembl: «Bo3nukHoBeHue COMHEYHON cHUCTeMBbl», «Pa3BuTHE OpraHnmuecKkoro
Mupay», «PactutenbHas kieTka», «KuBoTHas kietka», «lIpokapumoTudeckas KieTKay,
«CoBpeMEeHHasl CHCTeEMa OPraHUYeCKOro Mupa», «CpaBHEHHME aHATOMUYECKHUX YEepT CTPOECHUS
YelloBEeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJlCOHTOJIOTMYECKUX HaXO0JOK
MPEIKOB COBPEMEHHOrO 4YelloBeKa», «J/[peBHeimue moan», «JpeBHue monm», «llepsbie
COBPEMEHHBIE JII0IN», «UeoBeuecKne pachi».

Ob6opynoBanue: Mymsoku  «lIpoucxoxnenue denoBeka» (OIOCTBI  aBCTPAJONMUTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMaHbOHIIA), CJIENKH WU U300paKeHUS KaMEHHBIX OpyIui
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI, pyOmiia, ckpebia), TeOXpOHOJOTHYECKas Ta0uIa,
KoJuIeKUIUs «POpMbl COXPAHHOCTH UCKONIAEMBIX KUBOTHBIX U PACTEHUI».

JlaGopaTopHble U NPaAKTH4YeCKHe PadOThI:

[Ipaktuueckas padorta Ne 1. «/3yueHue MCKOMAaeMbIX OCTaTKOB PACTEHUIN M KUBOTHBIX B
KOJUIEKLIHSIX.

DKCKypcusi «IBOJIOLUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIN WU
KpaeBequecKuil My3eil).

Tema 3. OpranusMsl U OKpy:Kaouas cpeaa.

OKOJIOTMSl Kak Hayka. 3aJadyd M pas3jeibl dSKOJOTMH. MeToapl HKOJIOTMYECKUX
UCCIIEI0OBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEI0BEKA.

Cpenpl  oOuTaHusT  OpPraHM3MOB:  BOJHAs, Ha3eMHO-BO3IyIIHas,  MOYBEHHas,
BHYTPHOpPraHU3MEHHasI.

Okonorudeckue dakropsl. Knaccudukaiys 3K0I0ru4eckux pakTopoB: aOHOTUYECKHE,
OMoTHYeCKHe U aHTpoNoreHHbIe. JlelicTBre IKOIOTHYECKUX (DAKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue  (akTOphl:  CBET, TeMIeparypa, BIaKHOCTb.  (DOTONEPHOAU3M.
[TpucnocobaeHnst OpraHu3MoB K ACHCTBUIO a0MOTHYEeCKNX (haKTOPOB. bronornueckrue puTMel.



buotnueckne  ¢akrtopbl. Buasl OMOTHYECKHMX  B3aMMOJCHCTBHI:  KOHKYpPEHIIHS,
XAITHAYECTBO, CUMOMO3 1 ero (opmsl. [lapazutusm, Kooneparus, MyTyaau3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HaxJEOHMYECTBO). AMEHCAIM3M, HEHTpamu3M. 3HaYeHHE OHOTHYECKUX
B3aUMO/JICHCTBUIL 1715 CYIIECTBOBAHUS OPraHU3MOB B IIPUPOJHBIX COOOLIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKU Nomyisiuu. OCHOBHBIE II0Ka3aTead MOMYJSLUU:
YHUCJIEHHOCTb, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, MpPHUPOCT, Murpamus. JlMHaMuka
YHCJIEHHOCTH MOMYJISALIUU U €€ PEryIsaiusl.

JdemoHcTpaumnu:

[optpetsl: A. I'ym6oapar, K. @. Pynbe, 3. I'ekkens.

Tabmuuer u cxembl: kapta «[Ipupoansie 30Hb1 3emin», «Cpensl 0OUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsiuu», «3aKOHOMEPHOCTH pPOCTa YHCIEHHOCTH MOMYJISILIUU
uHpy3opuu-Tydenbkn», «llumessie nenm».

JlabopaTopHble M MpaKTHYeCKHe PadOThI:

JlabopaTtopnast pabota Ne 3. «Mopdonornyeckrue 0COOEHHOCTH PACTEHUHN U3 pa3HBIX MECT
oOUTaHUY.

JlabopaTtopnast pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTudeckas padota Ne 2. «[ToACYET MIIOTHOCTH MOMYJISIIIMA Pa3HBIX BUJOB PACTCHUI.

Tema 4. Coo01ecTBa U IKOJT0THYECKHE CHCTEMbI.

CooOmiectBo  opraHu3MoB  —  OuonieHo3.  CTpykTypsl — OHOLIEHO3a:  BHJIOBaf,
MIPOCTPaHCTBEHHAsd, Tpoduyeckas (muuieBas). Buapl-nomuHantel. CBs3u B OMOLIEHO3E.

Dkojnorudeckre cucrembl (3kocucteMbl). [lonsTne 00 3KocucTeMe U OMOTrEOlEHO3E.
OyHKIMOHATIbHBIE KOMIIOHEHTHl 3KOCHUCTEMbI: MPOIYLEHTbI, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopoT BemiecTB M MOTOK SHEPTHH B 3KocHcTeMe. Tpoduyeckue (MUIIEBBIE) YPOBHHU
skocuctembl. [lumeBsie menu u cerd. OCHOBHBIE TIOKa3aTeld HKOCHUCTEMBbI: OHoOMacca,
MPOIYKIHS. DKOJOTHMYECKUE NUPaMUIbl: MPOAYKLHH, YHCIEHHOCTH, Ouomacchl. (CBoiicTBa
9KOCHUCTEM: YCTOMYUBOCTb, CAMOPEryIsiiusl, pazpurue. Cykieccus.

[IpupoaHbie 3KOCHUCTEMBI. JKOCUCTEMBI O3Ep W pPEK. ODKOCHUCTEMA XBOWHOIO WIIH
LIMPOKOJIMUCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE 3KOCUCTEMBI. ATPO3IKOCUCTEMBL. YpOo3KocucTeMbl. buonorunueckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak (akrop ycroitunBoctu skocucteM. CoxpaHeHHE OHMOJIOTHYECKOrO
pa3zHooOpa3us Ha 3emie.

Yuenue B. U. Bepnaackoro o O6mocepe. I'panuiipl, coctaB u CTpykTypa Ouocdepsl.
XKusoe BemectBo u ero ¢yHkiuu. OcoOeHHOCcTH OHMOchepsl Kak T00anbHONW SKOCHUCTEMBI.
Jlunamuueckoe paBHOBECHE M 0OpaTHas cBsi3b B Orocdepe.

KpyroBopoTsl BemecTB U OHOr€OXMMHYECKHE LUKIBI 3JIEMEHTOB (yriiepojia, asoTa).
3oHanbHOCTH OuoCchepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onocdepe 3emiin. AHTpONOreHHbIe U3MeHeHus B buocdepe. ['mobdanpHbIe
9KOJIOTUYECKHE TIPOOIEMBI.

CocymecTBoBaHUE MPUPOBI U yenoBeuecTBa. CoxpaHeHre OMopa3Ho0Opa3usi Kak OCHOBA
ycroifunBoctu Ouochepsl. OcHOBa pallMOHATIBLHOTO YIPABJICHUS MPUPOJHBIMH pecypcamMH U UX
ucnojib3oBaHue. JlocTikeHuss OMOJIOTMH U OXpaHa MPUPO/IbL.

JdeMoHcTpanum:

IToptpersl: A. k. Tencnu, B. H. Cykaués, B. U. Bepnanckuii.

Tabmuue! u cxemsl: «llumessie nenn», «buoneHo3: cocTaB U CTpyKTypay, «lIpupoansie
coobuiecTBay, «Llenn mutaHus», «IKoJoruueckas nupamuaa», «buocdepa u uyenoBex»,



«OKOCUCTEMA IIUPOKOJIUCTBEHHOIO Jiecay, «OJKOCHCTeMa XBOMHOro Jeca», «buoueHos
BOJOEMa», «ArpoueHo3», «lIpuMepHble aHTPONOIEHHBIE BO3ACUCTBUS HA IPUPOAYY,
«BaxHelmue MCTOYHMKHU 3arps3HEHUs BO3JyXa M TPYHTOBBIX BOI», «llouBa — BaxHeumas
cocrasisromas ouocheps», «PakTopsl Aerpaganun oy, «IlapHuKoBeIid 3P dexT», «PaKTOpHI
panMoaKTUBHOTO 3arps3HeHus Onocgepbi», «Obmas crpykrypa ouocdepsn», «Pacnpocrpanenue
Xu3HU B Omocepe», «O30HOBBIN 3kpaH Ouocheps», «Kpyrosopor yriepoma B O6uocdepe»,
«KpyroBopot azora B IpUpOAEC».

O6opynoBaHue:  MOJEJNb-alIUIMKAIIS «Tunuunble OHUOLICHO3bI», repbapuii
«PactutenbHble  coobuiecTtBa», Koulekuuu — «buouenos», «Bpemutenu — BaKHEHIIMX
CEJIbCKOXO3SIUCTBEHHBIX  KYJIbTYp», TepOapuM W KOJUIEKIUU PAcTeHUW M  IKUBOTHBIX,
MIPUHAUIeKAIME K Pa3HBIM JKOJIOTMYECKUM I'pylIiaM 0JHOro Buaa, KpacHas kHura Poccuiickon
denepannu, N300paxkeHUs] OXpaHAEMbIX BUIOB PACTEHUN U KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOT'PAMMBI 110 BMOJIOT M HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUMA

Cornacho ®I'OC COO, ycraHaBnuBalTCAd TpeOOBAHUS K pE3YyIbTaTaM OCBOCHMS
00y4aromuMuCs MPOrpaMM CpeIHEro 00mero 00pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
IMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType NHMYHOCTHBIX pPE3yJbTaTOB OCBOEHUs mpeamera «buosiorusy BbIIEICHBI
CIIEIYIOIIME  COCTABIIAIOIIME: OCO3HaHHE OO0yYarolIMMHCS  POCCHICKOM  rpakJaHCKOM
UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHLHOCTH U CaMOOTIPEIEICHHIO,
HaJU4Yhe MOTHUBAIIMM K OOY4YEHUIO OHOJIOTHH, IIeJICHANIPABIEHHOE pa3BUTHE BHYTPEHHUX
yOXIEHU JTUYHOCTH HA OCHOBE KIIFOYEBBIX IIEHHOCTEH UM MCTOPUYECKUX TPAIUIIUA Pa3BUTH
OMOJIOTMUECKOTO 3HAHHWs, TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIUXCsl PYKOBOJICTBOBATHCS B
CBOCH  JESATENHHOCTH  IICHHOCTHO-CMBICIIOBHIMH  yCTAaHOBKaMH, TMPHUCYIIUMU  CHCTEME
OMOJIOTUYECKOTO 00pa30BaHMs, HAIWYUE IKOJOTHYECKOTO IMPAaBOCO3HAHUSA, CIOCOOHOCTH
CTaBUTH 1I€TTH U CTPOUTH KU3HCHHBIC TIIIAHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHS TpeameTa «bHOoTHs» TOCTHUTAIOTCS B €IUHCTBE
y4eOHOW M BOCIUTATEIHHOUN NEATETHHOCTH B COOTBETCTBUHU C TPATUIIMOHHBIMHU POCCUUCKHUMH
COITMOKYJIBTYPHBIMH, UCTOPUUYECKUMH U JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, MIPUHSATHIMHU B
oOmiecTBe MpaBWJIaMU W HOPMaMM TOBEIEHHS M CHOCOOCTBYIOT IpolleccaM CaMOTIO3HaHMS,
CaMOBOCIIMTAaHUS U CaMOPAa3BUTHS, Pa3BUTHs BHYTPEHHEH MO3WUIUU JMYHOCTH, MATPHUOTU3MA,
YBaXEHHSI K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyAa M CTaplieMy MOKOJEHHIO, B3aUMHOTO
yBaKeHHs, OEpEeKHOT0  OTHOIIEHHS K  KyJbTYpHOMY  HAacjelui0 U TPagulUsaM
MHOTOHAIIMOHAIBHOTO HapoAa Pocculickoit @enepaiuu, Ipupoie U OKPYKaroliei cpeae.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHS yueOHOTro mpeamMera «buonorus» M0JKHBI OTpaXKkaTh
TFOTOBHOCTb U CIIOCOOHOCTH OOy4aloNIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEN JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHUEHTAlUH, TIO3UTHUBHBIX BHYTPEHHHX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHUHCKOTO  OOIIEeCTBa,
paciiupeHe >KU3HEHHOTO OTbITa M OIbITa JEATENIbHOCTH B MPOIECCE pean3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHON AEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh ~ TPAKIAHCKON MO3ULMU  OOYyYaromerocss Kak AakTUBHOTO H
OTBETCTBEHHOT'O 4JIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIHMOHHBIX TMpaB M OOA3aHHOCTEH, YyBaK€HHWE 3aKOHA W
MIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOM JEATEIBHOCTH MPHU CO3/IaHUU YUE€OHBIX MPOEKTOB,
pelIeHnn y4eOHbBIX U TO3HABATENIbHBIX 33/1a4, BHIOTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HUIMIO [0 OTHOIICHHIO K SBJICHHIM
COBPEMEHHOM KHU3HU U OOBICHATH €€;

YMEHHE YUYUTHIBaTh B  CBOMX JEHCTBUSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJIEH ¢ pa3HBIMH yOEXKIEHUSIMHU, KYIbTYPHBIMH IIEHHOCTSIMH U COLUATbHBIM
MOJIOKEHUEM;



TOTOBHOCTh K COTPYAHHYECTBY B IIPOIECCE COBMECTHOTO BBHINOJHEHUS Y4eOHBIX,
[I0O3HABATEIbHBIX M HCCIENOBATENbCKUX 3a7ad, YBAKUTEIBHOTO OTHOLIEHMS K MHEHHIO
OTIIIOHEHTOB MPU 00CYKJIEHUH CIIOPHBIX BOIIPOCOB OUOJIOTUYECKOTO COACPIKAaHUS;

TFOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPHOTHYECKOTO BOCTIUTAHUS:

c(OPMHUPOBAHHOCTH POCCHICKON IPAXKIAHCKOW HICHTHYHOCTH, TATPHOTH3MA, YBAXKCHUS K
CBOEMY HApoJy, 4yBCTBa OTBETCTBEHHOCTH Inepel PoauHON, ropaoctu 3a CBOM Kpail, CBOXO
Ponuny, cBOM S3bIK M KYJBTYpPY, IPOLUIOE U HACTOALIEE MHOIOHAIMOHAIILHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOAHOMY HAClIEAUI0 U NaMATHUKAM IPUPOJBI,
noctuxkeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHHMBATh BKJIAJ POCCUMCKMX YYEHBIX B CTAHOBJIEHHE U DPa3BUTHE
OMOJIOTHH, TOHUMAaHUS 3Ha4€HUs1 OMOJIOTHH B MO3HAHWU 3aKOHOB IIPUPO/IbL, B AKU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uaeiHas yoexa1EHHOCTh, TOTOBHOCTh K CIIY’KE€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMUSI:

OCO3HAHMWE AYXOBHBIX IIEHHOCTEN POCCHIICKOTO HApOIa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3THUYECKOTO IOBE/ICHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAIMI0 U IMPUHMMATh OCO3HAHHBIE PELEHUS, OPUEHTUPYSCh
Ha MOpaJbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJ[a B MOCTPOCHHUE YCTONYHUBOIO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHWE K CBOMM pOJMTENSAM, CO3JAHUI0 CEMBM Ha OCHOBE
OCO3HAHHOTO MPUHATHS LIEHHOCTEN CEMEHHOMN KU3HU B COOTBETCTBUU C TPAAULKSIMH HApOJOB
Poccnu;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHHWE K MUPY, BKJIIOUasi 3CTETHKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOLICHUII;

[MOHMMAaHHE SMOLMOHAIIBHOTO BO3/IEUCTBUS )KMBOM MPUPOJIbI U €€ LIEHHOCTH;

FOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BHJIAX HUCKYCCTBA, CTPEMJICHUE IPOSBIATH
KauecTBa TBOPUYECKOW JTMYHOCTH;

5) ¢usnyeckoro BocHHUTAaHHS, (POPMHPOBAHUS  KYJbTYPbl 3/I0POBbSI M
IMOLMOHAJIBHOIO 0JIAr OOy YHsI:

MMOHMMAaHKE U peanu3alus 3J0poBoro u 6e3omacHoro oOpasza KU3HH (30pOBOE MUTAHUE,
coOroieHre TUTHEeHUYECKUX MPaBWI U HOPM, COAlaHCUPOBAHHBIN PEKUM 3aHSATHI U OTHAbIXA,
perynspHas ¢u3nyeckass AaKTUBHOCTH), OEpPEKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/I0POBbIO;

MOHMMAaHHE IIEHHOCTH TMPaBWJI WHIUBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30I11acHOTO
MOBEJICHUS B CUTYyallUsIX, YIPOKAIOIIMNX 3I0POBbIO U )KU3HU JTIOEH;

OCO3HAHME MOCIEICTBUI M HENpPUATHS BPEAHBIX NPUBBIUEK (YHOTpeOJEHUS alKoroJisd,
HapKOTHKOB, KYpEHHS);

6) TPYaAOBOT0 BOCIIMTAHUS

TOTOBHOCTb K TPY/y, OCO3HaHHE IIEHHOCTU MacTePCTBa, TPYLO0JII00HE;

TOTOBHOCTbH K aKTUBHOM JEATEIbHOCTH TEXHOJIOTHUECKON M COLMAIBHOM HAIIPaBIEHHOCTH,
CMOCOOHOCTh ~ HMHUIIMMPOBATH, IUIAHUPOBAaTb M CAMOCTOATENBHO  BBIMOJIHATH — TaKylo
JESITEIEHOCTD;



MHTEpEC K pa3InyHbIM cepam npodheccHoHaNIbHON AEATEIbHOCTH, YMEHHE COBEPIATh
0CO3HAHHBII BBIOOP OymyiIei npodeccun u peann3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIJIAHBbI;

TOTOBHOCTh M CHOCOOHOCTh K O0pa30BaHHUIO W caMOOOpa30BaHUIO HA MPOTSHKEHUU BCei
KU3HU;

7) IKOJIOTHYECKOT0 BOCTIUTAHUS:

9KOJIOTMYECKU 11€J1IeCO00pa3HOE OTHOILIEHNE K MPUPOJE KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBAHMUS,

MIOBBILLIEHUE YPOBHS SKOJIOTUUECKOHN KYNbTYpPhI: IPUOOpPETEHHE ONbITA IJIAHUPOBAHUS
IIOCTYIIKOB Y OLICHKU UX BO3MOKHBIX IIOCJIEICTBUAN JUIsl OKPY>KAIOLIEH CpEJIbl;

OCO3HAaHHUE IJI00aJIbHOI0 XapaKTepa SKOJIOrMUYECKUX MPOOIeM U IMyTeH UX pelIeHMUs,;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOPETaeMble NMPU W3YUEHUHU OMOJIOTUN 3HAHUS M YMEHHS
IIpU pelIeHUH MpoOJieM, CBSA3AHHBIX C PAlMOHAIBHBIM IMPHUPOJONOIB30BaHUEM (COOIIOCHHE
MIpaBUJI NOBEJACHUSA B IPHUPOJE, HANPABICHHBIX HA COXPAaHEHUE PAaBHOBECHs B JKOCHCTEMaX,
OXpaHy BHJIOB, IKOCHCTEM, Onochephl);

AKTHUBHOE HEIPUATHE JECUCTBUM, NMPUHOCAIIMX BpPEX OKPYXKAroIEed NPUPOJHOU cCpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONpPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MpPeIIpUHUMAEMBbIX
JNENCTBUN M NTPEAOTBPALIATh UX;

HaJu4ue PA3BUTOTO SKOJOTUYECKOIO MBIIUICHHS, 3KOJIOTMYECKOW KYyJIbTYpPBI, OIBITA
NESATENBbHOCTH  JKOJIOTHYECKOW HAIpaBICHHOCTH, YMEHHsS PYKOBOJACTBOBAaTbCSI HWMH B
ITO3HABATEIbHOW, KOMMYHMKAaTUBHOM M COLMAIBHONM NPAKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU AEATETbHOCTH IKOJIOTMYECKOW HANPABIEHHOCTH;

8) HIeHHOCTH HAYYHOTI'0 MO3HAHUS:

cOpPMUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUS HayKM M OOILECTBEHHOM MNpPaKTUKU, OCHOBAHHOTO Ha JUANOre KYIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B OJUKYIBTYPHOM MHPE;

COBEPILEHCTBOBAHUE S3BIKOBOM M YNTATEIBCKON KyJIbTYPhl KaK CPEJICTBA B3aUMOICHCTBUS
MEXKy JHOJbMHU U ITO3HAHUS MUDA;

MOHMMaHHe crneunduky OWOJIOTHM KaK HayKH, OCO3HaHHS €€ posd B (OPMHUPOBAHUU
PaIMOHAJILHOTO HAYYHOT'O MBIIIJICHHS], CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHUS 00 OKpYKaroleM
MHpE KaKk O €IMHCTBE TMPUPOJbI, YeJIOBeKa U OOILIeCTBAa, B TMO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHnur IpobiieM COXpaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTH OMOJIOTMH JJIi COBPEMEHHOW IMBMIIM3AINU: 00eCTIeUeHUs
HOBOTO YpPOBHSI Pa3BUTHUSI MEAMIIMHBI, CO3JaHHE MEPCIEKTHUBHBIX OMOTEXHOJOTUM, CIIOCOOHBIX
pelaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA MyTeH BBIXOJA M3 TI00ANTbHBIX
9KOJIOTHYECKUX MpolsieM U oOecrieueHus nepexoa K yCTOMYUBOMY Pa3BUTHIO, PALIUOHAIIBHOMY
MCIO0JIb30BAHUIO MTPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUU OHOJOTHYECKHX 3HAHWUN B IIENIAX MOBBILIICHHS OOIIeiH
KYJIbTYPbI, €CTeCTBEHHO-HAYYHOHW TPAMOTHOCTHM, KaK COCTaBHOW dYacTh (HYHKIIMOHATHHOM
I'PaMOTHOCTH 00ydarouxcs, GopmMupyeMoit npy U3y4eHnu OUOJIOTHY;

[IOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHUSA, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH HCIIOJIb30BAaTh TONydyaeMble 3HAaHUS MJIs aHalu3a U OOBSCHEHUS SBICHHIA
OKpYXXAIOILlEro MHpa W MPOUCXOJAIIMX B HEM H3MEHEHHH, yMeHue JenaTb O0OOCHOBaHHBIE
3aKJIIOUEHUSI HAa OCHOBE HAYYHBIX (DAaKTOB M HUMEIOUIUXCA JAHHBIX C IENbI0 TMOJTyYCHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BAaTh OMOJIOTMYECKUE 3HAHUS IS PEHICHUs
Mpo0JieM B peallbHBIX )KHU3HEHHBIX CUTYAIIHSIX;



OCO3HAHME IICHHOCTH HAyYHOW NESTENbHOCTH, TOTOBHOCTH OCYIIECTBJISATH NPOCKTHYIO U
HCCIIEA0BATENBCKYIO AEATENbHOCTh NHANBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTh ¥ CIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHUI0 U €caMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJYYCHHUIO HOBBIX 3HaHMHA 1O OWOJIOTMM B COOTBETCTBUM C >KH3HEHHBIMH
MOTPEOHOCTSMHU.

METAINIPEAMETHBIE PE3YJIBTATbBI

MeranpeaMmeTHble pe3ysibTaThl OCBOEHMsI yuyeOHOro mpenmera «buosorusy BKIIOYArOT:
3HaYUMBIC JUISI  (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYUAIONIUXCS  MEKIUCIHUILTHHAPHBIC
(MexTpeIMeTHbIE) OOIIeHAYyYHbIE TTIOHSATHUS, OTPAXKAIOIINE IETOCTHOCTh HAYYHOU KapTHUHBI MHUpa
U cnenupuKy METOJIOB TIO3HAHUS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBIIGHUE, MPOLIECC, CUCTEMa, HAy4HbIH (aKT, NPUHLUI, TUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOIOJIEHNE, U3MEpPEHHEe, HKCIEPUMEHT U ApPYruX), YHHUBEpCAIbHbIE
yueOHble JIeHCcTBUS (IIO3HABaTeNlbHbIE, KOMMYHUKATHUBHBIE, PETYIATUBHBIE), 00eCIeUnBaIOIINe
dbopmupoBanre (HyHKIIMOHATLHON TPAMOTHOCTH U COIMAIBHOW KOMIETEHIIMH OO0Yy4aronuxcs,
CIIOCOOHOCTh oOyuaroumxcs HCII0JIb30BaTh OCBOCHHBIE MEXAUCUUIUTMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUSA W YHUBEpCaJbHble YdeOHbl€ JEHCTBUS B IO3HABATEIbHON U
COIIMAIBHON MPAKTHKE.

MertanpeameTHble pe3ylbTaThl OCBOEHHUS IMPOTpaMMbl CpefHero oOmiero oOpa3zoBaHUs
JOJIKHBI OTPAXKATh:

OBiageHHe YHUBEPCAJbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JeCTBUSIMU:

1) 6a3oBbIe JOrHYeCKHUe TeHCTBHUS:

CaMOCTOSITENIbHO (POPMYNIHUpOBaTh M aKTyaJU3UpoOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIOJIb30BAaTh MPU OCBOEGHUU 3HAHUN MPHUEMBI JIOTHMUYECKOTO MBIILIEHUS (aHaIu3a,
CHUHTE3a, CpaBHEHMS, Kiaccudukanuu, o0O00OIICHHS), PACKPBIBATh CMBICI OHOJOTHYECKUX
MOHATHH (BBLIEIATH UX XapaKTepHbIC IPU3HAKU, YCTAHABIMBATH CBSI3U C JPYTUMU MOHITHUSIMHU);

OTIPENeNATh LETN JAEATEIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUM HX JOCTHKEHUS,
COOTHOCHUTH Pe3yJbTaThl AEATEILHOCTHU C MOCTABICHHBIMU 1IENIAMU;

HCIOJIb30BaTh OHMOJIOTUYECKHE TMOHATUS A OObsICHEHHS (AKTOB U SBICHUM >KUBOM
MIPUPOJIbI;

CTPOUTH JIOTMYECKHE pACCYKICHHUS (MHAYKTUBHBIC, NEAYKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUsi B PACCMATPUBAEMBIX SBIICHUSAX, (DOPMYIUPOBATH
BBIBOJIbI M 3aKJTIOUYEHHUS;

MIPUMEHSITh CXEMHO-MOJIEJIbHBIE CPENICTBA JJISl MPEACTABICHUS CYIIECTBEHHBIX CBSI3ed U
OTHOIICHUI B U3y4aeMbIX OHOJOTUYECKHX OOBEKTaxX, a TaKXKe MPOTUBOPEUYHIl pa3sHOro poja,
BBISIBIICHHBIX B PA3TUYHBIX HH(POPMALMOHHBIX HCTOYHHUKAX;

paspabaTeIBaTh IUJIaH peUIeHUs MPOOIEMbI ¢ YIETOM aHATN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHMBATh COOTBETCTBHE pE3YJIbTATOB LEJM,
OIICHUBATh PUCKU MOCIEICTBUN AeATEeIHbHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH pPabOTy B YCIOBUSX pEAITbHOTO, BUPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIILIICHHUE MIPU PEIICHNUHN KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCIE0BATEIBLCKHE TefiCTBUS:



BIIQJICTh HABBIKAMH Y4€OHO-HUCCIIECIOBATEIBCKOW M MPOSKTHOW JEATEIILHOCTH, HABBIKAMH
paspernieHus mpodieM, COCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJIOB
pEIICHUS TPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MIO3HAHUS;

WCIOJIb30BaTh Pa3lIMYHbIE BUJIBI JIEATEIBHOCTH MO TOJIYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MPEOOPA30BAHUIO M TMPUMEHEHHUIO B YUCOHBIX CUTYallUAX, B TOM YHUCIE MPH
CO3JaHUH YUEOHBIX H COIMATLHBIX TPOCKTOB;

(¢hopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH, KITFOUSBBIMU
MOHATHSIMHA B METOJIaMU;

CTaBUTh W (HOPMYIUPOBATh COOCTBEHHBIC 33a4d B OOPa30BATEIHHOW ACSITEIBLHOCTH U
KU3HCHHBIX CUTYaITUsX;

BBISIBIISITh TIPUYUHHO-CJICJICTBEHHBIC CBS3M M aKTYAIM3UPOBATh 3aJlady, BBIJIBUTATh
TUTOTE3y €€ pEeIIeHUs, HAaXOJUTh apryMEHTBI JUIS JOKa3aTelIbCTBA CBOWX YTBEPXKICHHIA,
3aJ1aBaTh MapaMeTPhl U KPUTCPUU PEIICHHSI,

AQHAIM3MPOBATh TIOJIYYCHHBIE B XOJI€ PEIICHHS 3aJaud pPe3ylbTaThl, KPUTHYCCKH
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHUTYaITUsIM, OIICHUBATh TPHOOPETEHHBIN OIIBIT,;

OCYIIECTBIISITh IICTICHANIPABIICHHBIN TMOUCK TIEPEHOCA CPEICTB M CIOCOOOB NIEHCTBHSA B
poheCCHOHANTBHYIO CPENy;

YMETh TIEPEHOCUTh 3HAHWSA B TO3HABATCIBbHYIO M  IPAKTHYECKYI0  00JIaCTH
KU3HECATSILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIC HJIEH, IpeIiaraTb OPWUTHHAJBHBIC IOAXOIbl W PEIICHUS, CTaBUTh
poOJIEMBI ¥ 32/1a4H, JIOTTYCKAIOIINE AIbTEPHATHBHBIC PEIICHHSI.

3) padora ¢ undopmalueii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX MHPOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUIECKUX CIOBapsSIX U CHPAaBOYHUKAX, KOMITBIOTEPHBIX
0azax JnaHHbBIX, B VHTepHeTe), aHaIM3upoBaTh HHGOPMAIMIO PA3JTHYHBIX BHIOB U (GopM
MPEJCTaBICHUS, KPUTUICCKH OIICHUBATH €€ I0CTOBEPHOCTh M HEMPOTUBOPECYHBOCTb;

(dbopMynHpoBaTh 3alpochl W TPUMEHSATH PA3JIMYHBIE METOJBl NPU TOUCKE M OTOOpe
ouosornvyeckoit nHGopMaIwu, He0OX0JMMOH JIJIsl BRITIOJTHEHUST YYeOHBIX 33/1a4;

nproOpeTaTh OMBIT HCIOJB30BaHUS HWHGOPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATh KYJIBTYPY aKTHBHOT'O UCIIOJIB30BAHUS Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMAIBHYI (OpPMY MPEICTABICHHUS OHOJOTHYECKOU
uHpopmanuu (cxemsl, rpaduku, quarpamMmbl, TaOIHUIBI, PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAy4YHBIH S3bIK B Ka4yeCTBE CPEICTBA NpU paboTe C OMOJIOTHYECKOM
uHpOpMaIMeH: TPUMEHSITh XUMHUCCKUE, (PU3MUECKHEe M MaTeMaTUYCCKHE 3HAKH M CHMBOJIBI,
dopmynbl, abOpeBHAaTypy, HOMEHKIATYpy, WCIOJb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEIICTBA HATJISTHOCTH;

BIIAJIETh HAaBBIKAMU pPACIO3HABaHWs U 3aluThl WH(opManuu, WHHOPMAIMOHHOMN
0€30MacHOCTH TUYHOCTH.

OBiageHue YHUBEPCAJIbHBIMH KOMMYHUKATHUBHBIMU /1€ CTBUAMM:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAIOTe
WM TUCKYCCHUU TIO CYIIECTBY 0OCYXIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3hIBATH
CYXJCHUS OTHOCUTEIIbHO BBITIONHEHHUS TMIpeajaraeéMoil 3aladd, YYUTHIBaTh HMHTEPECHl U
COTJIACOBAHHOCTD MO3UIUI APYTUX YUACTHUKOB JUAIIOTA UK IUCKYCCHH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBAa OOIIEHHs, MOHMMAaTh 3HAYEHUE COIMAIBHBIX
3HAKOB, IPEANOCHUIOK BOBHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIMi, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJIETh PA3JIMYHBIMU croco0amMu OOLICHHS M B3aUMOJCHCTBHUS, MOHUMATh HaMEPEHUS
APYruX JIO/EH, IPOSBISATh YBAKHUTEIHHOE OTHOIICHHE K COOECEHUKY M B KOPPEKTHOU (popme
(bopMynHpOBaTh CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHMSI C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAsI 1esITeJIbHOCTh:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHJAHON U MHJIMBUIYAIbHOW pabOThl IpH
pelIeHny OMOJI0ru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(dhopM B3aMMOJIEHCTBUS NP peLIeHUH Y4eOHOM 3a/1auu;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUIl C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)J0T0 4jieHa KOJIJIEKTUBA;

MPUHUMATh 1€ COBMECTHOW JESTEeNIbHOCTH, OPraHW30BBIBATH WU KOOPAMHHPOBATH
JNEUCTBUA TO €€ MOCTWKEHHIO: COCTAaBIISITh IUIAH JEHCTBUM, PACHpeAcsisiTh PO C Y4ETOM
MHEHUHN y4aCTHUKOB, 00CYKJIaTh PE3yIbTaThl COBMECTHOMN PalbOTHI;

OIICHMBATh KayeCTBO CBOErO BKJIAaJa M KaXJIOTO yYaCTHUKA KOMaH/bl B OOLIUI pe3yabTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IMPOEKTHI, OIEHUBATh WJEH C MO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPATETHYECKOEC IOBEACHHE B PAa3JIMYHBIX CHUTYyalUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

OgyajeHne yHUBEPCAJbHBIMHU PeryJsiTHBHBIMH ICHCTBHAMM:

1) camoopranu3zanus:

UCIOJb30BaTh OUOJOTHYECKUE 3HAHUS JUISl BBIABICHHS MHpoOJeM M MX peleHHs B
KU3HEHHBIX U YY€OHBIX CUTYaLMSIX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUM LIE€IE€BbIE U CMBICIOBbIE YCTAHOBKHM B CBOUX
JNEUCTBUAX M IOCTYIKAaX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3JOPOBBIO M 3J0POBBIO
OKPYKAIOILNX;

CaMOCTOSITEJIBHO OCYILECTBJIATh IO3HABATENIbHYIO JESTEIbHOCTb, BBISABIATH MPOOIEMBI,
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOM JAEATEIBHOCTH MU
KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELIeHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CHUTYaLlUsIM;

paclIupATh paMKU y4eOHOTO IIpeJMeTa Ha OCHOBE JIMYHBIX MTPEIOYTEHUH;

JiesIaTh OCO3HAaHHBIN BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

crocoOCTBOBATh (DOPMUPOBAHMIO U MPOSBICHUIO NIMPOKON SPYIUIMU B pa3HbIX 001aCTAX
3HaHUH, NOCTOSIHHO MOBBIIIATH CBOM 00pa30oBaTebHbIN U KyJIbTYPHBIH YpOBEHb.

2) cCaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYaIlMsIM, BHOCUTb KOPPEKTUBBI B JESITEILHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;



BJIQJICTh HABBIKAMH TIO3HABATENILHOW pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
Y MBICTIMTEJBHBIX MPOIECCOB, UX PE3YNIbTATOB M OCHOBAHUI, HCIOJIb30BaTh MPUEMBI pedaeKchu
JUI OLICHKU CUTYalllH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;

IIPUHUMATh MOTUBBI U ApI'YMEHTHI APYTUX IIPYU AHAJIN3€E PE3YNIbTATOB JAEATEIBHOCTH;

3) npuHATHE ce0s1 U IPYTrux:

MIPUHUMATD ce0sl, TOHNUMAsi CBOM HEJIOCTATKU U JOCTOUHCTBA;

IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;

IIPU3HABATH CBOE IPABO U IIPABO JPYrUX Ha OIIMOKH;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP C [TO3ULUU IPYroro YeIOBeKa.

HNPEIMETHBIE PE3YJIbTATDBI

[IpenmerHbie pe3ynpTaThl ocBoeHUs nporpammbl COO no Ouosioruu Ha 06a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npeamera «buosiorusp» HayyHble 3HAHUS, YMEHUS U
CHocoObl JEHCTBUII O OCBOEHUIO, HHTEpIpEeTallud U MpeoOpa3oBaHUIO 3HAHWUN, BHJIBI
JEATETBHOCTH TIO TOJYYCHHI0O HOBOTO 3HAHUSI W NMPUMEHEHHWIO 3HAHWH B PAa3IMYHBIX YUIEOHBIX
CUTyallUsIX, a TaKXKe B pPEaJbHBIX J>KU3HEHHBIX CHUTYallWsAX, CBA3aHHBIX C Owosorueil. B
MIpOrpaMMe MpeIMeTHbIE Pe3yabTaThl IPEICTaBICHbI 10 ToaM 00y4YeHHUS.

[IpenmerHbie pe3ynbTaThl OCBOeHHs ydyeOHoro mpenmera «buomorus» ¢ 10 knacce
JOJKHBI OTPaKaTh:

cOpMUPOBAHHOCTh 3HAHUI O MeCTe M pOJIM OMOJOTHMH B CHCTEME HAy4HOTO 3HAHHS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHpa U
Hay4YHOTO MHUPOBO33PEHHUS, O BKJI/I€ POCCUICKUX U 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B Pa3BUTHE
Oouosnoruu, PyHKIMOHAIBLHOM rPaMOTHOCTH YeJIOBEKa JUIsl peIIeHUs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEp)KaHHE OMOJOTHYECKUX TEPMHUHOB U MOHSATUM: KU3HB, KJIETKa,
opranu3Mm, Merabomm3M (0OMEH BEIIECTB MW MpEeBpallleHue JHEPruu), TOMeocTa3
(camoperynsinusi), ypOBHEBas  OpraHu3alus O KMBBIX CHCTEM, CaMOBOCIIPOM3BEACHUE
(perpolyK1usi), HaCJIeICTBEHHOCTh, K3MEHYHBOCTh, POCT U Pa3BUTHE;

YMEHHME H3Jaratb OHOJOTHYECKHEe TEOpUM (KJIETOYHAs, XPOMOCOMHAs, MYyTallMOHHas,
LEHTpaJbHAs JIOTMa MOJICKYJIsipHOUM Omosiorun), 3akonbl (I'. Menngens, T. Moprana, H. W.
BaBuiioBa) u yuenus (0 eHTpax MHOTOOOpa3us U MPOUCXOKACHUS KyIbTYpHbIX pacTenuit H. U.
BasuiioBa), onpenensaTs rpaHullbl KX MPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHHE BIa/IeTh METOJaMH HAaydyHOTO MO3HAaHUS B OWOJIOTUU: HAOIIOACHHE U OINMCAHUE
KUBBIX CHCTEM, TPOILIECCOB M SBICHHI, OpraHu3alus W MpOBEACHHE OHOJIOTHYECKOTO
OKCIEPUMEHTA, BBIJBMIKCHHE THUIIOTE3bl, BBISIBICHUE 3aBHCHUMOCTH MEXAY HCCIeIyeMbIMU
BETUYMHAMHU, OOBSCHEHHE TMOIYUYEHHBIX pPE3yJIbTaTOB, HCIOJB30BAaHHBIX HAyYHBIX IOHSATHUH,
TEOpHUii U 3aKOHOB, YMEHHUE JeNaTh BHIBOJIbI HA OCHOBAHUH MOIYYEHHBIX PE3YyIbTATOB;

YMEHHUE BBIJIENIATh CYIIECTBEHHbIE MPHU3HAKM BUPYCOB, KJIETOK MPOKAPUOT M IYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OOMEHa BEIECTB U
IIPEBpAIllEHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M SHEPreTHMYECKOro oOMeHa,
XeMOCHHTE3a, MHTO03a, Mei03a, OIJIOJOTBOPEHUs, PAa3MHOXKEHUS, UHIUBHUIYaIbHOTO Pa3BUTHUS
opraHusmMa (OHTOT€He3);

yMEHHUE NMPUMEHATh NOJTy4YEHHbIE 3HAHUS Ul OOBSCHEHUs OMOJIOIMYECKHX IMPOLECCOB U
SBIICHUH, JUIS IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEAHEBHOM JKU3HU C LIEJIbI0 00ecrieueHus
0€30IaCHOCTH CBOETO 3JJ0POBbS U 3/I0POBbsI OKPYXKAIOIIUX JIFOAEH, COOMIOICHHUSI HOPM



IPaMOTHOTO TIOBEJEHHUS B OKPYXKAIOWIEH NPUPOAHON cpene, MOHMMAaHHE HEOOXOIUMOCTH
WCIOJIb30BAHUS JOCTHKEHUN COBPEMEHHOW OMOJOTMH M OMOTEXHOJIOTHH Ui PalMOHAIBHOTO
MIPUPOJIOTIOIE30BAHHUS;

YMEHHUE pellaTh 3JeMEHTapHbIE TEHETHUYECKHE 3aJaud Ha MOHO- U JUTHOpHUIHOE
CKpEIIMBaHKE, CIICTIJICHHOE HACIIEOBAHUE, COCTABIATH CXeMbl MOHOTHOPHIHOTO CKPEIMBAHHMS
IUTSL IpeICKa3aHusl HacleT0OBaHMsI TPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIA0OPATOPHBIE M TPAKTHYECKHE pabOThl, COONIONATh MpaBWiia IPU
paboTe ¢ yaeOHBIM U 1a00paTOPHBIM 000PyI0BaHUEM;

YMECHHE KPUTHUYCCKH OIICHWBATh W HHTEPIPETUPOBATH WH(POPMAIUIO OHOJIOTHIESCKOTO
COJIepKaHUsA, BKIIOYAIONIYIO0 TICEBIOHAYYHbIC 3HAHHMS W3 PA3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBO# MH(pOpMaINK, HayYHO-TIOMY/ISPHBIE MaTEPUANbl), STHUYECKUE ACTIEKThl COBPEMEHHBIX
HCCJICIOBAHNM B OMOJIOTMH, MEIUIINHE, OMOTEXHOJIOTHH;

yMEHHE CO37aBaTh COOCTBEHHBIE TMCBMEHHBIE M YCTHBIE COOOMICHHs, 0000IIas
OMOJIOTHYECKYI0 HWH(POpPMAIMIO M3 HECKOJbKMX HCTOYHHKOB, T'PaMOTHO HCIIOJIb30BaTh
MOHATUIHBIN annapaT OUOJIOTHUH.

[IpenmerHbie pe3yabTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» ¢ 11 kaacce
JOJDKHBI OTPaXKaTh:

C(OPMHUPOBAHHOCTh 3HAHWUH O MECTE W POJH OWOJIOTUM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBCHHBIX HayK, B (JOPMHUPOBAHUU COBPEMEHHOW €CTECTBCHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MHPOBO33PEHHUS, O BKIIA/IE POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OHOJIOTOB B Pa3BUTHE
Oonosornu, PyHKIIMOHATLHOW TPaMOTHOCTH YeNIOBEKa ISl pEIICHHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATh COAEPKaHHE OMOJIOTHYECKUX TEPMUHOB U MOHSATHI: BUJ, TOMYIISIINS,
reHoOH, SBOJIONMS, MABWXKYIIHE CUJIbl  ((PakTOphl) HSBOJIOLUMHU, MPUCIIOCOOIECHHOCTH
OpraHM3MOB, BHJI000pa30BaHME, DSKOJOTHYECKHE (PAKTOphl, DJKOCHCTEMA, MPOIYLIEHTHI,
KOHCYMEHTBI, PEAYLICHTHI, [IeNH MUTaHMsI, SKOJIOrHYecKas mupaMuaa, OuoreoreHos, ouocdepa;

yMEHHME Wu3jiaraTh Ouojoruueckue teopuu (dBommonmMoHHas Teopuss Y. [lapBuna,
CHUHTETHYECKasi TEOPHUs SBOJIIOLMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposliiieBoro cxojactsa K. M.
bapa, yepenoBanus rinaBHBIX HarnpaBieHud U nyteil sposonuu A. H. CeBepuoBa, ydeHus o
o6uoctepe B. U. BepHazckoro), onpeaensats rpaHUIbl KX IPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHE BJIQ/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJIOTHU: HAONIONEHUE U OMHCAHUE
KUBBIX CHUCTEM, IIPOLIECCOB U SBJICHWI, OpraHu3alus U MPOBEIECHUE OHOJOTUYECKOrO
SKCIEPUMEHTA, BBIJBM)KCHHE THUIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXIYy HCCIEeIyeMbIMU
BEITMYMHAMHU, OOBSICHEHHE IOJIYUEHHBIX PpEe3ylbTaTOB, HCIOJB30BAHHBIX HAYYHBIX MOHSITHI,
TEOpUii U 3aKOHOB, YMEHHUE JeNaTh BHIBOJIbI HA OCHOBAHUH MOTY4YEHHBIX PE3YyIbTATOB;

YMEHHE BBIICTATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOTUYECKUX OOBEKTOB: BUIOB,
MOMYJSIIUKM, TPOAYLIEHTOB, KOHCYMEHTOB, PEIYyLEHTOB, OHOrEOlIEHO30B U DKOCHUCTEM,
OCOOCHHOCTH  MPOIIECCOB:  HACIEACTBEHHONM  W3MEHYUBOCTHU, €CTECTBEHHOIO  OTOOpa,
BHUJI000pa30BaHUs, MPUCTOCOOICHHOCTH OPraHU3MOB, JECUCTBUS JKOJOTHYECKHX (DaKTOpOB Ha
OpraHu3Mbl, TIEPEHOCA BEIIECTB U MOTOKA SHEPTUH B HKOCHCTEMAaX, aHTPOMOTEHHBIX U3MEHEHHI
B DIKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OMOr€OXMMHYECKUX IMKJIOB B
ouocdepe;

YMEHHE TPUMEHATH MOJTYYCHHbIE 3HAHUS AJS1 OOBSCHEHUS OMOJOTHYECKHX MPOIIECCOB U
SIBIICHUH, JJIs1 IPUHATUS MPAKTUYECKUX PEIIEHUH B TOBCETHEBHOM JKU3HHU C LIEIbI0 00ecTieueHus
0€30MaCHOCTH CBOETO 3JI0POBbSI U 3I0POBbS OKPYXKAIOWUX JIO/eH, COOII0AEHUS HOPM
I'PaMOTHOTO TOBEAEHUS B OKpYXKarolled MPUPOJHON cpene, MOHMMaHUue HEeO0OXOAUMOCTH



WCTIOJIb30BAHUS JOCTIKEHHUH COBPEMEHHOM Ouosiorun ULt panroHaIBLHOTO
MIPUPOJIOTIOIE30BAHHUS;

YMEHME pellaTh 3JEMEHTapHble OMOJIOTMYECKUE 3aJaud, COCTaBJIATH CXEMbI IIEpPEHOCA
BELIECTB M SHEPTUU B IKOCHCTEMaX (LI€NU MUTAHUSA);

YMEHHE BBINOJIHATH JIAOOpATOpPHbIE U IpaKTHYECKHEe padoThl, COONIONATh IpaBWia MPU
paboTe ¢ yaeOHBIM 1 Ta00PATOPHBIM 000PYI0BaHHEM;

yMEHUE KPUTHUYECKH OIICHWBATh W HMHTEPIPETUPOBATH WHPOPMALNIO OHUOJIOTHYECKOTO
COJIepKaHUsA, BKIIOYAIONIYIO0 TICEBIOHAYYHBIE 3HAHHWS W3 PA3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBoil MH(pOpMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepHajbl), pPacCMaTPHUBATh TJOOATBHBIC
HKOJIOTUYECKUE MPOOIIEMBI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3ULUIO;

yMEHHE CO37aBaTh COOCTBEHHBIC THMCHBMEHHBIE W YCTHBIE CcOOOIIeHUs, 00001mas
OnoJIOTHYECKYl0 HWHGPOpPMAIMIO ¥M3 HECKOJbKUX HWCTOYHHKOB, T'PaMOTHO HCIIOJIb30BaTh
MOHATUIHBIN anmnapaT OUOJIOTHUH.

TEMATHYECKOE IINTAHUPOBAHUME

10 KJIACC
No KosmnyecTBo yacoB DJIeKTPOHHbIE
HaunmenoBanue
Kourposn (un¢poBbre)
pasaesioB u TeM | Bcero IIpakTHyeck
n/ HbIE o0pa3zoBaTejibH
NporpamMmbl ue padoTbl
I paﬁoTbl bIepeCypChI
Eroxo . bu6moreka [IOK
1 MOJOTHA KaK 4 0.5 https://m.edsoo.ru/7f4
HayKa 10292
’KuBbie cucTeMBbI bu6mmoreka [IOK
2 U UX 2 https://m.edsoo.ru/7f4
OopraHu3arus 1c292
XuMu4YecKui bu6mmoreka [IOK
3 COCTaB U 16 1 https://m.edsoo.ru/7f4
CTPOCHHE KICTKH 1c292
KuzuenesarenpHO bubmorexa HOK
4 A 12 https://m.edsoo.ru/7f4
CTh KJIETKH 16292
P
nisﬁzzmealjii{ie bu6mmoreka [JOK
5 AHBILY 10 1 https://m.edsoo.ru/7f4
pa3BuTHE 16292
OpraHu3MOB
H
. aI:HeﬂCTBeHHOCT bu6mmoreka [JOK
6 16 15 https://m.edsoo.ru/7f4
H3MEHYHUBOCTh
1c292
OpraHu3MOB
7 Cenexnust 6 bubmuoreka [JOK



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

OpPraHUu3MOB. https://m.edsoo.ru/7f4
OCHOBBI 1c292
OMOTEXHOJIOTUU
bubnuoreka [IOK
PesepBHOe Bpems 2 1 https://m.edsoo.ru/7f4
1c292
OBIIEE
KOJIMYECTBO
YACOB IIO 68 ! 4
ITPOI'PAMME



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

11 KJIACC

N HaumeHnoBanue KoanuecTBo yacoB DJIeKTPOHHBbIE
" | pa3aesioB M TeM (undpoBbIe)
n/ Bcero | Kourpoun IIpakTHYeck
NMPOrpaMmblI o0pa3oBaTtejibHbIE
n HbIe ue padoTsbl
pecypchl
padoTsI
T bubnuorexa [JOK
1 18 1 https://m.edsoo.ru/7f41
Oouosorus
cc/4
B
P 18 0.5 https://m.edsoo.ru/7f41
3emie
cc/4
Opraau3mMbl " bubnuotexa [JOK
OKpyKaroImascpe/ia 10 1 https://m.edsoo.ru/7f41
cc/4
Coo0
S
18 https://m.edsoo.ru/7f41
€ CHCTEMBI
cc/4
PesepBHOCBpEMS bubmmorexa LOK
P P 4 1 https://m.edsoo.ru/7f41
cc/4
OBILEE
KOJIMYECTBO
YACOBIIO 68 L 2
[TPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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