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MHNOACHUTEJBHASA 3AIIMCKA

[Ipu pazpaboTke mMporpamMMbl MO OHOJOTUH TEOPETHUUECKYIO OCHOBY JJIs
OTpeJeNICHUs] TOAX0J0B K (OPMHPOBAHUIO COJACpX AHUS Y4eOHOro MpenMera
«buosorus» coctaBwiIM: KoHUenTyaibHble mnojoxenus @OI'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH  1IeJIel, COoJAep)aHus, pe3yJbTaToB OO0y4YeHUs U
TpeOOBAHMI K YPOBHIO MOJATOTOBKH BBITYCKHUKOB, MOJOKEHUS 00 OOIIMX LIEAX U
MPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHME CHUCTEMBI CPEIHETO
oO1ero oopazoBanus B Poccuiickoit denepaiiuu, a TakKe MOJIOKEHUS 0 crienuduke
Owonorny, €€ 3HAUYCHWH B TIO3HAHWUW JKUBOW TIPHPOABI M OOCCIICUCHHH
CYIIIECTBOBAaHMsI YeJIOBeUeCKoro oormiecTBa. CoriacHO Ha3BaHHBIM TIOJIOKCHHSIM,
OTIpe/IeICHBI OCHOBHBIC (DYHKITMH MPOTPAMMBI TI0 OHOJIOTHH H €€ CTPYKTYpa.

[Iporpamma mo 6uosioruu Ja€T NpeAcTaBIECHUE O LEIX, 00 o0IIel cTpaTeruu
oOyueHUs1, BOCIIUTAHUS U PA3BUTHS 00YUYAIOIIKUXCS CPEACTBAMH y4eOHOTO MpeaMeTa
«buonorus», onpenenseT 00sM3aTeaTLHOE IPEIMETHOE COACpIKaHNe, €0 CTPYKTYpPY,
pacripefieyieHue Mo paszjesiaM M TeMaM, PEKOMEHIYEMYIO MOCIEA0BATEIbHOCTD
U3Y4YeHUs] Y4EOHOro MaTepuaia ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBs3€H, JIOTUKM O0pa3oBaTEIBHOIO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
oOy4Jaronmxcs.

B mporpamme 1mo 6MoJIoTuH TakKe YIUTHIBAIOTCS TPEOOBAHUS K TUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM U TPEAMETHBIM pe3yJibTaraM OOy4YeHUs B
GhopMHUPOBAHUH OCHOBHBIX BHJIOB yU€OHO-TTIO3HABATEILHOM ICITEIHHOCTH/YICOHBIX
JNEUCTBUM  OOyYarolMXCS 1O  OCBOCHHUIO  COJEpKAaHHUS ~ OMOJOTHYECKOTO
oOpa3oBaHUs.

B nporpamme no 6uonorun (10—11 xmaccel, 6a30BbI YPOBEHB) peaM30BaH
MPUHIIMI TPEEMCTBEHHOCTH B M3YYCHHHM OHOJIOTHH, Oyiarojaps 4emMy B Hel
MIPOCMATPUBACTCS HAMpPaBICHHOCTh HA pa3BUTHE 3HAHWUH, CBI3aHHBIX C
dbopMHupOBaHUEM €CTECTBEHHO-HAYYHOTO MUPOBO33PCHMUS, IIEHHOCTHBIX
OpHEHTAIMN JTUYHOCTH, IKOJIOTHUUECKOTO MBITIUICHHUS, TIPEACTABICHUA O 37J0POBOM
oOpa3e >XKU3HU U OEPEeKHBIM OTHOIICHUEM K OKPYXKAIOIICH TPHUPOTHOU cpene.
[ToaToMy HapsIy ¢ M3y4eHHEM OOIICOMOJIOTHIECKUX TEOPHUM, a TaKXKe 3HAHUH O
CTPOEHUH >KMBBIX CUCTEM Pa3HOTO paHTa W CYIIHOCTH OCHOBHBIX MPOTCKAIOIINX B
HUX TPOIIECCOB B MporpaMMe MO OHOJIOTUH YAEJIEHO BHUMAHUE HCIOJIb30BAHHUIO
MOJIYYCHHBIX 3HAHUW B MOBCEIHEBHOW KU3HU JJI PEIICHUS MPUKIAAHBIX 3a7a4, B
TOM  4YHCJE: TNPOPUIAKTUKA  HACJICACTBEHHBIX  3a00JICBaHUN  YeEJIOBEKa,
MEIUKOTCHETHYECKOTO KOHCYJIBTUPOBAHUS, OOOCHOBAHMS JKOJOTHYCCKU



1eJIeCO00Pa3HOTO MOBEACHUS B OKPY>KaIOIIEH MPUPOTHON cpeie, aHaIn3a BIUSHUS
XO3MCTBEHHOM JIEATEIBHOCTH YEJIOBEKA HA COCTOSHUE MPHUPOIAHBIX U
MCKYCCTBEHHBIX SKOCUCTEM. Y CHIICHUE BHUMAHHUS K NMIPUKIIAIHON HAIIPaBJIECHHOCTH
yuebHoro mpenmera «buonorus» mpoAMKTOBaHO HEOOXOIMMOCTBIO OOecTeueHUs
YCIIOBUH JJIs1 pEIeHNs OJHOM M3 aKTyalbHBIX 3a/1a4 IIKOJIBHOTO OMOJIOrHYECKOTrO
oOpa3oBaHus, KOTOpasi TMpeAnojaraer (QopMHUpOBaHHE Yy  OOyYaroOlUXCs
CIIOCOOHOCTH aJaNTHUPOBAThCI K M3MEHEHUSAM JMHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonorus Ha ypoBHE cpeiHero o011ero 0opa3oBaHus 3aHUMAET BaXKHOE MECTO.
Ona oOecrieunBaetr (GpopMupoBaHUe Yy OOyHarOUIUXCs MPECTABICHUNA O HAYYHOU
KapTUHE MHUpa, pacliupser U 0000IIaeT 3HaHUS O KUBOM mpupone, e&
OTJINYWTENIbHBIX NPHU3HAKaX — YPOBHEBOM OpraHM3allid M D3BOJIIOLUHU, CO3HAET
yCIOBUS  JJIA: TIO3HAHUS  3aKOHOB  KWUBOM  MPUPOABL,  (POpMUpPOBAHUS
(YHKIIMOHAJIBHOW T'PaMOTHOCTH, HAaBBIKOB 30pOBOro U 0Oe3omacHoro oobpasa
YKU3HH, DKOJIOTMYECKOTO MBIIIIEHUS, IEHHOCTHOTO OTHOIIEHHMS K )KUBOM IPUPOJIE U
YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHS UMEET TAKKe JUIsl pELICHHs] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  337a4  cpeAHero  obuiero  oOpa3oBaHUsA,  COIMANIHM3ALUU
oOyuaromuxcs. M3yyenue Ouosoruu odecrneurnBaeT yciloBUsa Mg (OPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMUOHHBIX M HH(QOPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJBTYpbl, CIOCOOCTBYET MHTErpaluy OHOJIOTMYECKUX 3HAHUH C
MPEAICTABICHUSIMHU U3 IPYTUX YUYEOHBIX TPEIMETOB, B YACTHOCTHU, (PU3UKU, XUMHUH U
reorpaduu. Ha3BaHHble MOJOXKEHUS O MpeAHAa3HAUEHUU Y4eOHOro IpenMeTa
«buonorusi» COCTaBUIM OCHOBY JJIA OIpPEACNICHUs MOAXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €0 COJIEPXAaHHWsl, IPEACTABICHHOIO B IIPOrpaMMe IO
OHMOI0THH.

Ot6op conepkanust yueOHoro mpenmera «buosorus» Ha 6a30BOM ypOBHE
OCYHIECTBIEH C MO3UIMI KyJIbTypOCOOOPA3HOTO MOAXOAAa, B COOTBETCTBHU C
KOTOPbIM OOy4YarolMecs: OJKHBI OCBOWUTh 3HAHMS M YMEHUS, 3HAYUMBbIE IS
dopMupoBaHus OOIIEH KyJIbTypbl, OIpPEACSAIONMEe aJeKBaTHOE IIOBEICHUE
YeJIOBEKa B OKPYKAIOIICH MPUPOMHON Cpene, BOCTPEOOBAHHBIC B TMOBCEIHEBHOU
JKU3HU M TPAKTHUECKON nearesibHOCTH. Ocob0oe MeCTO B ATOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COACPKAHUSA, KOTOPBIE CIY,aT OCHOBOU Jj1s1 pOpMUPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHUEHTAlUSAX  JIMYHOCTH,  CHOCOOCTBYIOIIMX  T'yMaHU3allUU
OMOJOrNYECKOro 00pa3oBaHMsl.

CrtpykTypupoBaHHe COJep)KaHusl y4eOHOro MaTepuaja B MporpamMme IO
OMOJIOTMM OCYLIECTBJICHO C YYETOM MPUOPUTETHOTO 3HAYEHHs] 3HAHUM 00



OTJIMYUTEIBHBIX OCOOEHHOCTSX JKUBOM MPUPOIBI, O €€ YPOBHEBOM OpraHM3alud U
HBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buomnorus»
BBIJICJICHBI CJIEYIOLIUE COJEp KaTelIbHbIe JIMHUM: «buosornsa kak Hayka. MeTonbl
HAay4YHOIr'o No3HaHusA», «KileTka kak Ouosornueckas cucreman, «OpraHusm Kak
ononornyeckas cucrema», «CucrtemMa U MHOTrooOpa3sue OpraHuYeCKOrO MHpPay,
«OBOJIIOLMS KUBON PUPOJBI», « IKOCHUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Lenp m3ydyeHusi yueOHoro npeamera «buonorus» Ha 0a30BOM YpOBHE —
OBNIJICHHE  OOYyYalOmMMHUCSA  3HAHUAMH O  CTPYKTYPHO-(DYHKIIMOHAJIBHOMN
OpraHu3alliil JKUBBIX CHCTEM pa3HOrO paHra W IPUHOOPETECHHE YMEHMH
UCIOJIb30BaTh 3TH 3HAHUS JJI IPAMOTHBIX JECWCTBUN B OTHOLIEHUM OOBEKTOB
YKUBOU MPHUPOABI U PEIICHUS Pa3IMUHbIX KU3HEHHBIX MPOOIIEM.

JlocTixkeHre 1enu u3ydeHus ydeOHoro mpeamera «buosiorus» Ha 6a30BoOM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 33/]1ay:

OCBOEHHE OOYyYalOIIMMUCS CUCTEMbl 3HAHMM O OHMOJOTMYECKHX TEOPUSX,
YYEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TMIOTE3aX, MPAaBUJIaX, CIYKAIUX OCHOBOU
Uist GOpPMHUPOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYyYHOW KapTHUHE MHpa, O
METO/aX HAay4YHOIro MO3HAHUS, CTPOCHUU, MHOTOOOpa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM PA3HOTO YPOBHS OpraHU3alMH, BBIJAIOIINXCSA OTKPBITUAX U COBPEMEHHBIX
UCCIIEJOBaHMUSIX B OMOJOTUH; (OPMUPOBAHUE y OOYYArOIIMXCS MO3HABATENIbHBIX,
MHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEHN B Mpolecce aHaln3a JaHHBIX O
NyTSIX pa3BUTHA B OMOJOTMU HAYYHBIX B3IJIAJIOB, MJIEH M MOAXOAOB K MU3YUYECHHIO
XKUBBIX CHCTEM Pa3HOIO YPOBHSI OpraHU3allMd; CTAHOBJIEHHWE Y OOy4aroumxcs
oO1elt KynbTyphl, PYHKIIMOHAIBHON TPAaMOTHOCTH, Pa3BUTHE YMEHHUI OOBSICHATH U
OLICHMBATh SIBJICHUSI OKPYKAIOIIET0 MUPA )KMUBOM MPUPOJIbl HA OCHOBAaHUY 3HAHUN U
OMbITA, MOJYYEHHBIX MPU U3YYEHUH OUOJIOTHH; (POPMHUPOBAHUE Y OOYyHaIOLIUXCS
YMEHUN WJUTIOCTPUPOBATh 3HAYCHHE OMOJOTMYECKUX 3HAHUM B MPAKTHUYECKOU
JEATEIbHOCTH YEJIOBEKA, PA3BUTUH COBPEMEHHBIX MEIHMIMHCKUX TEXHOJIOTMH U
arpoOMOTEXHOJIOTUI; BOCIHUTAHHE YOEXKIEHHOCTH B BO3MOXXHOCTH TMO3HAHUS
YeJIOBEKOM JKMBOM TNPUPOAbI, HEOOXOAMMOCTH OEpEeKHOTrO OTHOILIEHUS K HEW,
COOJIIOICHUS STUYECKMX HOPM IPH MPOBEACHUU OMOJOTHYECKUX HCCIEeI0OBaHUI;
OCO3HAHME LIEHHOCTU OMOJIOTMYECKUX 3HAHUH /1JIs1 TOBBIIIEHUS YPOBHS

HKOJIOTUYECKON KYJIbTYpBI, A1 (OPMHUPOBAHMS HAYYHOTO MHPOBO33PEHHUS;
NpUMEHEHUE MPUOOPETEHHBIX 3HAHUW M YMEHH B MOBCEIHEBHOM >KM3HU IS

OLICHKH TOCJICICTBUN CBOECH JCATEILHOCTH 110 OTHOIICHHIO K OKPYIKaIOIIeH cpee,
COOCTBEHHOMY 3JIOPOBBIO, OOOCHOBAaHHME U COONOICHHE Mep NPOQUIAKTHKU
3a00JIeBaHUM.



B cucreme cpeanero obmero obOpasoBanus «buonorus», uzyuaemas Ha
0a30BOM YypOBHE, SBISETCS O00S3aTEIbHBIM yUEOHBIM MPEIMETOM, BXOJSIINM B
COCTaB MpeaIMeTHOM 001acTi « EcTecTBeHHO-HAYYHBIE TIPESIMETHD».

JIiis u3ydeHus: OMOJIOTMH Ha 0a30BOM YpOBHE CPEIHEr0 00IIero oopa3oBaHus
orBoautcs 68 yacos: B 10 kinacce — 34 yaca (1 yac B Henmemio), B 11 kimacce — 34 vaca
(1 yac B HezeMO).

COJEPXAHUE OBYYEHMUSA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMu, (puiocouen, 3TUKOM, 3CTETUKON U MPaBOM.
Ponb Ouonoruu B GopMHUpOBaHUN COBPEMEHHOM HayyHOU KapTUHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metobl IO3HAHUSA KUBOW MPUPOJILI (HAOIIOICHHE, SKCIIEPUMEHT, OMUCaHuE,
U3MEpeHue, KiacCU(pUKalus, MOJACIUPOBAHUE, CTaTUCTUYecKas oOpaboTka
JTAHHBIX ).

JlemoHCcTpanuu:

[Toptpetsr: Y. dapsun, I'. Mennens, H. K. Konsuos, Ix. Yorcon u ®@. Kpuk.

Tabnuiel 1 cxembl: «MeTo/ bl MO3HAHUSI JKUBOUM TIPUPOIBI».

JlaGopaTopHble M NpaKTH4YeCcKHe padoThI:

[Ipaktuueckass padora Ne 1. «Mcmonp3oBaHME pa3IUYHBIX METOJOB IpHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl H MX OpraHU3aNMs.

Xusble cuctembl (OMOCUCTEMBI) KaK MpeaMET u3ydeHus ouonoruu. OTinyuue
YKHUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CgoiicTBa OMOCHCTEM U MX pazHOOOpa3ue. YPOBHU OpraHU3aIui OUOCHUCTEM:
MOJIEKYJISIPHBIN, KIIETOUHBIN, TKAHEBBINA, OPTaHU3MEHHBIN, TOMYJISILHHOHHOBUI0BOM,
HKOCUCTEMHBIHN (OMOT€0LEHOTHYECKUH ), OMOChHEPHBIN.

JdemoHcTpanmu:

Tabmuibr u cxembl: «OCHOBHBIC TPU3HAKU KUZHWY, «Y POBHU OpraHU3AINH
YKUBOU IIPUPOIBI».

O6opynoBanue: Mmojenb Mosiekyisl JIHK.

Tema 3. XuMunueckuii cOCTaB M CTPOEHHE KICTKHU.



XUMHYECKHM COCTaB KJIETKU. XHWMHUYECKUE DJIEMEHTBhI: MAaKPOAJIEMEHTHI,
MHKpPO3JIEMEHTHI. Bojia 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIUM BOJABl W MHHEPAIbHBIX BEHIECTB B KieTke. [lomnepxanue
OCMOTHYECKOI0 0OajaHca.

benku. CoctaB u cTpoeHue O€JIKOB. AMHHOKHCIOTBI — MOHOMEPHI OEJIKOB.
HezaMeHnMble 1 3aMEHUMbBIE AMUHOKHUCIOThl. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl ~O€IKOBOM MOJIEKy/dbl (ME€pBUYHAs, BTOpUYHAS, TpPETUYHAs U
YeTBEpTUYHAS CTPYKTypa). XHUMHYECKHE CBOHCTBa Oe€ikoB. buosorndyeckue
GyHKIIUU OCIIKOB.

depMeHTHl — Ouosiornueckue KaranuzaTopbl. CrpoeHue ¢depMeHTa:
aKTUBHBIA TEHTp, cyOcTpatHas crnenuduunoctb. KodepmeHTsl. BuramMuHsbl.
OTnunuus PepMEHTOB OT HEOPTaHMYECKUX KaTaIU3aTOPOB.

VYri1eBoibl: MOHOCaXapu/Ibl (TIII0K03a, pr003a U 1e30KCHUpru003a), Tucaxapu/ibl
(caxapo3a, JlakTo3a) W TMOJUcaxapuabl (Kpaxmayl, TJIMKOT€H, IEJUTI0JI03a).
buonornyeckue pyHKIMM YIIIE€BOIOB.

JIuniufipr: TPUTIIMLEPUABL, dbocomunumpl, CTEPOHU/IBI.
I'uppopunbsHOrMAPO(hOOHBIE CBOMCTBA. bHonormyeckne (QyHKIUU JTUIUIOB.
CpaBHeHUE yTJIeBOJIOB, OEIKOB U JIMIKUI0B KaK HCTOUHUKOB SHEPIHUH.

Hyxknennoseie xucnorel: JIHK u PHK. Hykmeornaer — MoHOMEpEI
HyKJIeMHOBBIX KUCHOT. Ctpoenue u ¢pynkuun JHK. Crpoenune n ¢pynknum PHK.
Bunaer PHK. AT®: ctpoenne u hyHKIUM.

[utonorus — Hayka o kierke. Kierounas teopust — mpuMep B3aUMOIEVCTBUA
uaen u (akToB B HAYYHOM MMO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knetka kak nenoctHas xuBasi cucrema. O01re npu3HaKy KJIETOK:
3aMKHyTas HapyxHasi mMeMOpana, moiekynbl JIHK kak renernueckuili ammapar,
CUCTEeMa CUHTe3a Oeka.

Tunel KIETOK: HJyKapuOTHYECKas | Mpokapuothyeckas. OcoOeHHOCTH
CTpOEHHUsl MpoKapuoThyYecKor KieTku. Kierounas crenHka Oakrepuil. CtpoeHue
AYKApPUOTHYECKON KJIeTKH. (OCHOBHBIC OTJWYHS PACTUTEIbHOM, >KUBOTHOW U
IrpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, UX
dbynkuuu. [Tnasmatudeckas memOpaHa, e€ cBoiicTBa u GpyHkiuu. [{utoriasma u eé
opranounbl. OnHomeMOpanHbie opranowabl kietku: OIIC, ammapat [ombmxwy,
au30coMbl. [lolyaBTOHOMHBIE OPraHOWbl KJIETKH: MUTOXOHAPUM, TUIACTHIBI.
[IpoucxoxjeHne MUTOXOHJpUNA U T1uacTuA. Buael mmactun. HememOpanHbie
OpraHOUJbl KJIETKU: PUOOCOMBI, KIETOYHBIM IIEHTp, LEHTPHUOJU, PECHHUUKH,
KryTUKUA. OYHKIIUN OPraHOWI0B KJIETKU. BriItoueHus.



Snpo — perynasTopHblid HeHTp kieTku. CTpoeHue siapa: siaepHas 000104Ka,
KapHoIUla3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIann, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpux, M. Yunkunc, P. ®panximn, K. M. bap.

Jwnarpammel: «Pacnipenenenne XuMHYECKUX 3JIEMEHTOB B HEKMBOM ITPUPOJIEY,
«Pacrpenenenmne XMuMUYECKUX 3JIEMEHTOB B KUBOU IIPUPOIE».

Tabmuubl u cxembl: «llepuoandeckas TabnHIla XUMHUYECKUX DSJIEMEHTOBY,
«CTpoeHue MoJIeKyJbl BOJbD», «brocunTtes 6enka», «CTpoeHre MOJIEKYIIbl OeKay,

«Ctpoenue pepmenta», «Hyknennosrsie kucnotsl. JJHK», «Ctpoenne monekybl
AT®», «CtpoeHne 3yKapuoOTHUYECKON KIETKN», «CTpOeHUEe KMBOTHOW KIIETKW»,
«CTpoeHue pacTUTENBHOM KIETKW», «CTpPOCHHE INPOKAPUOTHYECKON KIETKN»,
«CTpoeHue sapa KIETKN», « Y TIEBOAbDY, «JIummap.

ObopynoBaHHe: CBETOBOM MHUKPOCKOI, OOOpYAOBAaHHUE MJIi MPOBEACHUS
HAOJIOICHUM, HM3MEpPEHUH, 3KCIEPUMEHTOB, MHUKPOINpENapaThl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlabopaTopHble U NpaKTHYecKue padoThbl:

JlabopatropHas pabota No 1. «/3ydyeHue KaTaqIuTUUYECKOW aKTHUBHOCTH
(depMeHTOB (Ha MpUMepPe aMUIIa3bl WM KaTajlasbl)».

Jlabopatopnass pabora Ne 2. «/3ydeHuwe CTpOEHHS KJIETOK PACTCHMUIA,
KUBOTHBIX M OakTepuil MOJ MHKPOCKOIIOM Ha TOTOBBIX MHKpOIpenaparax U Hx
ONHMCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTH KJIETKH.

OOmeH BelecTB, WM METad0IM3M. AcCCUMWISIMS (TUTACTUYECKHT OOMEH) U
JUCCUMWIAIMSA (PHEPTeTHUYECKU OOMEH) — JB€ CTOPOHBI €JAMHOTO Mpoliecca
MeTtabonu3ma. Poib 3aKOHOB COXpaHEHMsI BELECTB M JHEPrUM B TOHHUMaHUU
MeTaboIM3Ma.

Tunel oOMeHa BeecTB: aBTOTPOPHBINA U reTepoTpoHbiid. Pons ¢pepmeHTOB B
oOMeHe BEIIECTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

dortocunte3. CBeroBas u TemHOBas (a3bl  (dorocuHTe3a. Peakium
dbotocunTeza. DPhekTUBHOCTL (HOTOCHHTE3a. 3HAUCHUE (POTOCUHTE3A IS KU3HU
Ha 3ewiie. BiusHue yciioBuil cpeqbl Ha GOTOCHUHTE3 M CIOCOOBI MOBBIIIEHUS €TI0
INPOAYKTUBHOCTHU Y KYJBTYPHBIX PAaCTEHUU.

XeMocuHTe3. XEeMOCUHTE3UPYIOIe OakTepuu. 3HaUCHWE XEMOCHUHTE3a JIJIs
YKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernseHue BelecTB, BbIICICHUE U
aKKyMYJIMPOBAaHHE SHEPTUHU B KJIIETKE. DTalbl JHEPreTUYECKOT0 0OMeHa. [ mukomms.



bpoxenne u ero Buapl. KHCIOPOIZHOE OKHCIEHHME, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe Gocopunrporanue. IPHEeKTUBHOCTh IHEPIETUIECKOTO OOMEHA.

Peakumu wmatpuuHoro cuHTe3a. [enermueckas wuHpopmamus u JIHK.
Peanuzamus renetnueckoil nHpopmammu B KieTke. ['eHeTHYeCKUH KOO M €ro
cBoiicTBa. Tpanckpuniusg — mMaTpudHbii cuaTe3 PHK. Tpancmsus — 6nocunTes
Oenka. Otanbl TpaHciauud. KogupoBanwe aMHHOKHCIOT. Pone pubocom B
OouocuHTe3e OemKa.

Hexknerounsie ¢popMbl xku3Hu — Bupychl. Mictopust otkpeitus Bupycos (/. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHUSI M JKU3HEHHOTO IIMKJa BHPYCOB.
bakrepuodaru. bone3Hu pacteHuii, >KMBOTHBIX U 4YEJIOBEKAa, BbI3bIBAEMbIC
BUpycamu. Bupyc ummynoaeduiuta yenoreka (BIY) — Bo3oyaurens CI1Nda.
OOpaTtHass ~ TpaHCKpumIus, peBepraza u  uHTerpasa. IIpodunaktuka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JI€BaHU.

JlemoHCTpanuu:

IHoptpetsr: H. K. Konsnos, 1. . UBanosckun, K. A. Tumupszes.

Tabmuubl 1 cxembl: «Tunel nutanus», «Metabomuzm», «MUTOXOHAPHUSIY,
«HepreTuyeckuii oOMeH», «Xioporact», «®Dorocunre3», «Ctpoenne JIHK»,
«Ctpoenue u GyHKIUOHUPOBaHUE TeHay, «CuHTe3 0enkay, « 'eHeTuYecKuil Koay,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM muki Bupyca CIIN/da,
oaktepuodaray, «Permmukarus JJTHK».

O6opynoBanue: Moaenu-anmukauu «Yasoeane JIHK u tpanckpurmmsy,
«buocunres 0enka», «CTpoeHue KIeTKkn», Moenb cTpykTypsl JJTHK.

Tema 5. PazMHo:KeHHe U MHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Krnerounslii UK, WIM KU3HEHHBIA UK KiIeTku. WHTepdaza u MHTO3.
[Ipoueccrl, mpotekaromue B uHTepdasze. Permnmukamus — peaxkiys MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIA HAbOp — KapUOTHIL
JIMnmouaHeli ¥ TalUIOWJIHBIA ~ XpPOMOCOMHBIE  HaOOpbl.  XPOMATHIBI.
[{uTosIOTMUECKHE OCHOBBI PA3MHOXKEHUSI W  HUHIAMBUAYAJIbHOIO  PAa3BUTHUSA
OpPTraHU3MOB.

Henenne knetku — muto3. Cragum mutosa. [Ipoueccel, mpoucxoasiye Ha
Pa3HbIX CTAAUIX MUTO3a. bHOTOrMYECKUI CMBICII MUTO3A.

[TporpamMmmupyemast TOEIh KIETKH — aIloITO3.

@opMbI pa3MHOKEHHUSI OPraHW3MOB: Oecrnojioe U nojoBoe. Buasl Oecrnonoro
pa3MHOXKEHUS: JEJICHWe HaJBOE, IIOYKOBAaHWE OJHO- M MHOTOKJIETOYHBIX,
CHOpooOpa3oBaHue, BET€TaTUBHOE pa3MHOXeHHE. VCKycCTBEHHOE KIOHHUPOBAaHUE
OpPraHHU3MOB, €r0 3HAYCHUE IS CEICKIUH.

[TonoBoe pa3MHOXEHHE, €T0 OTINYUS OT OECIIOIIOrO.



Meiio3. Craguu Mmeitosza. IIpouecchl, npoucxondiiue Ha CTagusx Meno3a.
[ToBenenne xpomocom B Meio3e. Kpoccunrosep. buosormyeckuil cmbica U
3HaYeHUe Meno3a.

I'ameroreHes — mpoliecc 0oOpa3oBaHHUS TIOJIOBBIX KJIETOK y >KUBOTHBIX.
[TonoBeIe JKene3bl: CEMCHHUKH W SUYHUKU. OOpa3oBaHHWE W Pa3BUTHE IOJOBBIX
KJIETOK — TaMeT (CrepMaTo30u, SUIIEKIETKa) — CIepMaToOreHe3 M OBOI'CHE3.
OcOOCHHOCTH CTPOCHHS SIMIEKIETOK H crepmaTo3onaoB. OIuIogoTBOpEHUE.
[lapTenorenes.

NunuBuayanpHoe  pa3BUTHE (OHTOTE€HE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHAILHOTO Pa3BUTHUS Y TMO3BOHOYHBIX JKHBOTHBIX:
npoOJieHue, ractpyismusi, opraHoreHes. IloctamOpuoHanbHOe pa3zBuTHE. THUIIBI
NOCTAMOPHOHAIBHOTO Pa3BUTHS: NpsIMOE, HenpsMoe (JIMYMHOYHOE). BriusHue
Cpeabl Ha pa3BUTHE OPraHU3MOB, (haKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YpOJICTBA.

Poct u pasButme pacreHuid. OHTOTE€HE3 IIBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHHU, CTA/INU Pa3BUTHSI.

JlemoHCTpauuu:

Tabmuubl u cxeMbl: «@OpMBI Pa3MHOXKEHUS OPraHU3MOB», «/IBoliHOE
OIUIOJOTBOPEHUE Yy IIBETKOBBIX pAaCTCHUI», «BeretatmBHOE pa3MHOKEHUE
pactenmitny, «Jlenenue kieTku OakTtepuit»y, «CTpPOCHHE IIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Kietounsiii nukmy», «Pemmkamus JHK», «Mwuto3y,
«Meriosy, «IIpsmMoe u Henpamoe pa3ButhHe», «l'ameToreHe3 y MICKONUTAIOIIUX U
4yeoBeKa», « OCHOBHBIC CTaJIMH OHTOT'E€HE3ay.

OG6opynoBaHu€e: MUKPOCKOIL, MHKporpenapaTtsl «CriepMaTo30U/1bl
MJICKOMTUTAIOMIETO», « IUIEKIIETKAa MIIEKOTTUTAIOIIEr0», « KapuoOKnHE3 B KJIETKax
KOpEIIKa JIyKa», MarHUTHasi MOJIeJIb-anuinkanus «Jlenenue kinetkm», moaens JJHK,
MOieNIb MeTa(a3zHOl XPOMOCOMBI.

JlaGopaTopHble M NpaKTH4YeCKHe padoThI:

JlaGoparopuas padora Ne 3. «HaGmromeHne MUTO3a B KJIETKAaX KOHYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOMpPENapaTaxy».

Jlabopatopuasi padotra No 4. «M3yueHue CTpOCHHS TOJIOBBIX KJIETOK Ha
rOTOBBIX MUKpOIIpEnaparax.

Tema 6. HaciieicTBEHHOCTh M HU3MEHYUBOCTH OPraHU3MOB.

[IpenmeT u 3amaun reHeTuku. Mictopus pa3BuThs TeHETUKU. Posib UTOIOrMN
U DMOpPUOJIOTUU B CTAHOBJICHUM TEHETUKH. BKiam poCcCHUCKMX U 3apyOeKHBIX
y4€HBIX B pPa3BUTHE TEHETUKU. MeToabl TEeHETHKH (THOPUIAOJOTUYECKUM,
[UTOT€HETUYECKUH, MOJIEKYJIpHO-reHeTHuYeckui). (OCHOBHBIE TE€HETHYECKUE
noHATHsA. [ eHeTnYecKas CHMBOJIMKA, UCIOJIb3yEMasl B CXeMaxX CKPELIMBAHUM.



3aKOHOMEPHOCTH HacleAOBaHUs MPU3HAKOB, YCTaHOBJIEHHbIE I'. MennaeneM.
MoHorubpuiHoe CckpemmBaHue. 3aKOH eIUHO-00pa3usi TUOPHUAOB MEPBOTO
nokojeHud. [IpaBuno noMruHUPOBaHUA. 3aKOH PACIIEIUICHUS ITPU3HAKOB. [ unoresa
4YuCTOTHI raMmeT. [1osTHOe ¥ HenmoTHOEe TOMUHUPOBAHUE.

JuruOpuaHoe ckpenBaHue. 3aKOH HE3aBUCUMOTO HACIEA0BAHMS IPU3HAKOB.
[{uToreHeTuyeckre OCHOBBI JTUTHOPUIHOTO CKpENIMBaHUA. AHAIU3UPYIOLIEe
ckpelrBanue. Mcnoyib30BaHNe aHATM3UPYIOIIETO CKPENTMBAHUS JIJIs1 ONIPEICTICHUS
TE€HOTHITA OCOOH.

CuerieHHoe HaclieoBaHue npu3HakoB. Paborta T. Moprana no cuenjieHHoOMy
HacIIeJOBAaHUIO F'eHOB. HapyllleHue clienieHusi TeHOB B PE3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHAs1 TEOPHSI HACIIEICTBEHHOCTH. | eHeTUUeCKrEe KapThl.

I'enetuka nona. XpoMOCOMHOE OIIPEAEIICHHE I0Ja. AYyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHsle W TreTeporaMeTHele OpraHu3Mbl. HacienoBaHue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BHIbl ”3MEHUMBOCTU: HEHACIIEACTBEHHAs U HACJIEICTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOW  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOAM(PUKALMOHHON W3MEHYMBOCTH. BapualmoHHbIA psii M BapuallMOHHAs KPUBAas.
Hopma peakuun npusHaka. KoinyecTBEHHbIE M KaueCTBEHHBIE MPU3HAKK M HX
HopMa peakiuu. CBolicTBa MOAU(UKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBenHasi, WM TeHOTUIIMYECKAs, W3MEHUYMBOCTh. KoMOMHAaTHBHAS
U3MEHYUBOCTb. Mei03 © MOJOBOM TNPOLECC — OCHOBAa KOMOMHATHUBHOMN
M3MEHYUBOCTU. MyTallMOHHAst U3MEHYMBOCTh. Kitaccudukanus MmyTauuii: reHHbIe,
XPOMOCOMHBIE, TeHOMHBIE. YacTOoTa ¥ MPUYMHBI MyTaliuid. MyTareHHbie (akTOpHhI.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HacleICcTBEeHHOW n3MenunBoctu H. 1. BaBuiosa.

BHesepHas HacIeICTBEHHOCTh U U3MEHYHBOCTb.

I'enetnka yenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJbI T€HETHUKHU
YyeJIOBeKa: TeHEeaJOrnUeCKHi, OTM3HEIOBEIN, IIUTOTCHETUISCKUM, OMOXMMHUYCCKUH,
MOJIEKYISIPHO-TEHETUUECKH. CoBpemeHHOE ONpEEIICHUE reHOTUIA!
ITOJTHOTEHOMHOE CEKBEHWPOBAHHUE, TEHOTHUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1I1P-ananu3a. HacneacTBenHbie 3a001eBaHUs YelIOBEKa: TeHHBIC 00JIe3HH, O0JIe3HU
C  HaCJEICTBEHHOM  MpPEIpacloiOkKEHHOCThIO,  XPOMOCOMHBIE  OOJIE3HHU.
Comartnueckue ¥ TeHepaTuBHble MyTanuu. CTBOJOBBbIE KIETKU. [IpuHIHTBI
3I0pOBOTO 00pa3a *HU3HU, JUATHOCTUKH, MPOPHIAKTUKHN U JICUCHUSI TEHETHUECKUX
Oone3Heil. Meauko-reHeTUYeCKOe KOHCYJIbTUPOBAaHHE. 3HAUCHHE MEAMIIMHCKON
TEHETUKHU B MIPEIOTBPALLEHUH U JICUEHUU T€HETUYECKUX 3a00JIEBaHNI YeJIOBEKa.

JdemoHcTpanmu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.



Tabnuibl u cxembl: « MOHOTHOPUTHOE CKPEIIUBAHKUE U €r0 ITUTOTEHETHYECKAS
OCHOBa», «3aKOH PacCUICIUICHUS U €T0 IIMTOr€HETUYECKasi OCHOBA», «3aKOH YMCTOTHI
ramer», «JluruépugHoe ckpenmBanuey, «Llutomornyeckue OCHOBBI JUTHOPHUIHOTO
CKpeIIMBaHusD», «Meno3y», «B3auMoIeCTBUE ajIebHBIX TEHOBY, «I eHeTnYecKne
KapThl pacTEHUH, )KUBOTHBIX U 4YelIOBeKa», «['eHeTnka momna», «3aKOHOMEPHOCTHU
HACJICIOBAHUS, CICIJIEHHOTO C ToJoM», «KapuoTumbl 4yernoBeKa W >KUBOTHBIXY,
«Bunpl n3meHunBoctH», «MoaudukalMoHHas W3MEHYMBOCTHY, «HacnmemoBanue
pesycdakTopay, «['eHeTHKa TPy KpoBU», «MyTallnoOHHAS N3MEHYHBOCTH.

O6opynoBanue: Mojenu-anIuMKauu «MOHOTUOPHUIHOE CKpPELIUBAHUEY,
«Hemonnoe nomunupoBanuey, «Jlurubpuanoe ckpemmuBanue», «llepexpéct
XpPOMOCOM», MUKPOCKOT U MUKpoIipenapart «J{po3zoduna» (Hopma, MyTaruu GopMsl
KPBUIBEB U OKPACKHU Tena), repbapuil «['opox moceBHOM».

JlabGopaTopHblie U NIpaKTHYeCcKue padoThbl:

JlabopatopHasi padota Ne 5. «M3ydyeHue pe3yiabTaTOB MOHOTHUOPHIHOTO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(PUIbI HA TOTOBBIX MUKpPOIIpenapaTaxy.

Jlaboparopnas padota Ne 6. «3yuenrne MoaupuKalmoOHHON H3MEHYUBOCTH,
ITOCTPOCHUE BAPUALIMOHHOTO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopatopHast padota Ne 7. «AHanu3 myTanuii y apo30(uiibl Ha TOTOBBIX
MUKpOIIpEnaparax».

[Tpaktudeckass pabora Ne 2. «CocraBieHWEe W aHAJIW3 POAOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkums Kak HayKa M IPOLECC. 3apOKICHUE CEJIEKIUU U JOMECTHKALUS.
VYuenue H. U. BaBuiioa o 1ieHTpax MpoMCX0KACHHUSI © MHOTO0Opa3us KyJIbTYPHBIX
pacteHuii. LIeHTpbI MPONCX0XKIEHUS TOMALIHUX )KUBOTHBIX. COPT, MOPOIa, IITAMM.

CoBpeMeHHbIe METOIbI CeNIeKIMU. MacCcoBbIN U MHAUBUAYAIbHBIN OTOOPHI B
CEJICKLIMU PAcTeHU M KUBOTHBIX. OneHka 3KcTepbepa. BiM3KopoaCTBEHHOE
cKpemnBanue — UHOpuAMHT. YUucras nuHus. CKpemMBaHME  YHCTBIX JIMHUM.
['ereposuc, win rubpuanas cuna. HepoacTBeHHOE CKpelMBaHuEe — ayTOPHUAMHT.
Otnanénnas rudpuauzanus u €€ ycrnexu. FMICKycCTBEHHBII MyTareHe3 U NoJy4eHue
NOJIATIONIOB. JIOCTHIKEHHUSI CENTEKIIMY PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.
brorexHoOTHsl Kak OTpacib Npou3BOACTBA. ['€HHas WHXKEHepus. OTambl
co3ganusi pexomOuHanTHo JIHK wu Tpancrenneix opranusmoB. Kierounas
nHxeHepus. Knerounslie KynbTypbl. MUKpPOKIIOHATIBHOE PA3MHOKEHHUE PACTCHUM.
KiloHnpoBaHue BBICOKONPOAYKTUBHBIX  CEIIBCKOXO3AMCTBEHHBIX OPTraHU3MOB.
Okomoruueckue W dTthdeckue  mpobirembl. MO —  reHeTuyecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JleMoHCcTpaumu:



IToptpetsr: H. K. BaBuiios, 1. B. Muuypumn, I'. /1. Kapneuenko, M. @. lIBanoB.
Tabmuupbl U cxembl: KapTa «LIeHTpbl MPOUCXOXKIEHUS W MHOT0oOpasus
KYJBTYPHBIX pacTeHUI», «I1opoibl JOMAIIHUX JKUBOTHBIX», «COpTa KyJIbTYpPHBIX
pacteHui», «Otnanéanas rudbpuausanus», «Padotsr akagemuka M. @. BanoBay,
«Ilomumnongus», «OOBEKTHI OuOTEXHONOTHNY, «KJIETOYHBIE KYJIBTYpHl W
KJIOHUpOBaHHE», « KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM.
O06opynoBanue: MYJISDKHU TII0I0B U KOPHEIIIOM0B JUKUX (DOPM M KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuiit «CenbCKOX035ICTBEHHBIE PACTCHUS».
JlaGopaTopHble M NpaKTHYeCKHe PadOThI:

Okckypeusi «OCHOBHBIE METOABI M JOCTHKEHHUS CEJEKIMH pacTeHUd u
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIIMIO, IIJIEMEHHYIO depmy,
COPTOUCIIBITATEIbHBIA  y4acTOK, B TEIUIMYHOE XO3AHUCTBO, JIaOOpaTOPHIO
arpoOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBorOMOHHASA OMOJIOTHSA.

[IpeanocbUIKM BO3HUKHOBEHHS 3BOJIIOLIMOHHOM TEOpUU. OBOJIIOLMOHHAS
Teopust U1 €€ MecTo B Omosiornu. BiusiHUE 3BOJIOLMOHHON TEOPUU HA Pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CeuzerenscTBa 3BomonnH. [lameoHTOIOrHYECKHE: MOCIEAOBATEIBHOCTD
NOSIBJICHHS BHJIOB B MAaJEOHTOJOTUYECKON JIETONHCH, NEPEXOJIHBbIE (POPMBI.
buoreorpaduueckue: cxoacTBo U paznuune GpayH 1 GJaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHUE: CXOACTBA M pa3idyusi SMOPHUOHOB pPAa3HBIX BHJOB
N03BOHOYHBIX. CpaBHUTEIBPHO-AHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOTHYHBIE,
pYAUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOIEKYJISIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX NyTeH y Bcex
OpPraHHU3MOB.

OpomonnonHas teopuss Y. JlapBuna. Ilpeanochliki BO3HUKHOBEHUS
napBUHM3Ma. JIBIDKyIIME CHJIBI 3BOJIOUMK BHUAOB 1o J[lapBuHy (HM30bITOYHOE
Pa3MHOXKEHHE MPU OTPAHUUYEHHOCTU PECypCOB, HEOINpPEACNEHHAS] W3MEHUYUBOCTb,
O0opr0a 3a CyIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cuntetnyeckas teopust 3Botonnu (CTI) 1 €€ OCHOBHBIE MOJIOKEHUS.

MukposBomronus. [lonynsuus kak eqMHUIA BUAA U 3BOJIOLIHH.

JBrxymue cuiibl (pakTopbl) IBOJIONUK BUIOB B MpUpoae. MyTalMOHHbIN
IpoLecC W KOMOWHATHUBHAS HM3MEHYMBOCTh. [lomyssiiMoHHbIE BOJHBI U Apeid
reHoB. M30iumst 1 MUrpanus.



EcrectBennsiii oT160p — HampaBmsitommii  (akrop sBomouund. DopMel
€CTECTBEHHOT'0 0TOOpa.

[Tpucrnoco6neHHOCTh OpPraHU3MOB  Kak pe3yibTaT dBoJionuu. [Ipumepst
IPUCIOCOOJIEHUI Y OpraHu3MoB. ApoMop(d03bl U UIHO-adaNTALIH.

Bung wu  BunmooOpazoBanme. Kpurepun Buma. OcHOBHblE  (OpMBI
BUJI000pa3oBaHusl: reorpaduyeckoe, YKOJIOTUYECKOE.

MakposBomorusi.  @DopMbl  dBOMOLMU:  (UIETHYECKAs, TUBEPreHTHas,
KOHBEpreHTHasl, napajienbHas. HeoOpaTuMocTh 3BONIOIUH.

IIpoucxoxaeHne OT HeCHeUUaIu3upOBaHHBIX NpeakoB. IIporpeccupyromas
crenuann3anysa. AIanTUBHAs paJnAaLysl.

JleMoHCTpauuu:

[Toptpetsr: K. JIunnen, K. b. Jlamapk, Y. Japsun, B. O. KoBanesckui, K. M.
bap, 3. I'ekkensb, . Mromep, A. H. Ceepuos.

Tabnuupl u cxemsbl: «Pa3BuTHEe OpraHMYECKOro Mupa Ha 3emie», «3apoabllu
NO3BOHOYHBIX  KUBOTHBIX»,  «Apxeonrtepukcy, «®PopMbl  OOppOBI  3a
cyllecTBoBaHMEe», «EcTrecTBeHHBI 0TOOpY, «MHOroo06pasue CopToB pacTeHUN»,
«MHoroobpasue  mopoJ  KUBOTHBIX», «Tomymsamumy, «MyTtanuonHas
U3MEHYUBOCTB», «ApoMopdo3sl», «Hanoagantauun», «O0Imas IereHepanus»,
«/IBmwxymme cunbl sBomonun», «Kapra-cxema wapmpyra mnyremecTtsus Y.
HapBuna», «bopb0a 3a cymiectBoBaHuey», «lIpucrnocoOeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU1000pa3oBaHue», « IKOJIOTMUECKOE BUI00OPA30BAHUE.

OO6opynoBaHHe: KOJUICKITUS HACEKOMBIX C Pa3JIMYHBIMH THITAMH OKPAaCKH,
HA0Op TUIOAOB W ceMsiH, KoJekius «[Ipumepsl 3alUTHBIX MPUCTIOCOONIEHUN Y
KUBOTHBIX», MOJIeNIb «OCHOBHBIE HAINPABJICHHS SBOJIONNNY», 00bEMHAS MOJENb
«CTpoeH#re TOJI0BHOTO MO3Ta MTO3BOHOYHBIX.

buoreorpaduueckas kapra wwupa, KoJuleKius «DOpMBI  COXPAHHOCTH
UCKOTIAEMbIX JKUBOTHBIX M pacTeHuit», wmoxaens ammmukanus «llepekpécr
XPOMOCOMY, BIIaXKHBIE MperapaThl «Pa3zButre HacekomMoroy, «Pa3BuTHe JSATYIIKNY,
MuKpomnpenapar «Jpozoduna» (Hopma, MyTarmu HOpMbl KPbLIILEB U OKPACKHU TEJIA).

JlaGopaTopHble M NpaKTH4YeCKHe PadoThI:

Jlabopatopuass pabora Ne 1. «CpaBHeHHE BHUIOB MO MOP(HOIOTHIECKOMY
KPUTEPHION.

Jlaboparopnas padota Ne 2. «Onucanue npucnocoO0IEHHOCTH OpraHu3Ma 1 eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHME M pa3BUTHE KM3HU Ha 3emue.

JloHay4dHBIE TIPEACTABJIICHHS O 3apOKICHUU >KU3HU. HaydHble THUNOTE3BI
BO3HMKHOBEHHUS JKM3HU Ha 3emiie: abuoreHe3 W maHCHepMus. XUMHYECKas
ABOMIONUS. AOUMOTEHHBI CHUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPTaHMYECKHUX.



OKCHepUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOM 3Botonry. HavanbHble 3Tarnbl
ouosorndecko 3Bosmoruu. ['unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MPOTOKIETKU. [lepBble KIETKM M KX DSBOJIOLUSL.
®opMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emiie mo spam u nepuojgaM. Karapxeil. Apxeiickas u
npoTepo3oiickas dphl. Ilameosolickas 3pa W €€ MEepUoabl: KeMOPUHCKUH,
OPAOBUKCKHUH, CHLITYPUMUCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o30Kickas 3pa 1 €€ NEPUOIbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3olickas »3pa u €€ mnepuoabl: MNaJCOTCHOBBIA, HEOTCHOBBIM,
AHTPOIIOT€HOBBIN.

XapakTepucTruKa KIMMaTa M TeOJJOTMYECKHX MNpoueccoB. OCHOBHBIE 3TaIlbl
HBOJIIOLIMU PACTUTENBHOTO W KUBOTHOrO Mupa. Apomopdo3bl y pacTeHUl u
KUBOTHBIX. [T0osiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpraHMyeckoro MHpa Kak OTpakeHue 3BOJoIMH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

OBoJIIONMA YeI0BeKa. AHTPONOJIOTUS KaK Hayka. PasBuTue mpeacTaBiieHui o
IIPOUCXOXKJICHUH YeIoBeKa. MeToapl u3ydeHus aHrponoreHeza. Cxonacrtsa M
pasnyus 4eJoBeKa U )KUBOTHBIX. CHCTEMAaTUUECKOE MOJI0KEHNE YEIOBEKA.

JBroxymue cuisbl (pakTopsl) aHTpornorenesa. HacienctBeHHast U3MEHYMBOCTD
U €CTECTBEHHbI OTOOp. OOIIeCTBEHHBIM 00pa3 >KU3HH, M3TOTOBIECHUE OpPYIUi
TPYyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBU 3BOJIFOLMN YEJIOBEKA: aBCTPAJIONNUTEKH, YeloBek
ymenelii, YemoBek mnpsAMoxoasmmi, YenoBek HeaHAepTaNbCKui, YenoBek
pa3ymHbIil. Haxoakum ucCKomaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHUS, OOJACTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIH.

YenoBeueckue packl. OCHOBHbIE  OOJBIIME  pachl:  €BPOICOUTHAS
(eBpaswmiickasi),  Herpo-aBCTpajioujHas  (dKBaTOpuajibHas),  MOHTOJOUAHAS
(a3uarcko-amepukaHckasi).  UepTbl  MPHUCIOCOOJICHHOCTH  MpeacTaBUTENEH
YeJIOBEUECKHX Pac K YCIOBUSM CYIIECTBOBaHUA. ENMHCTBO Y€I0BEYECKUX pac.
Kputuka pacuzma.

JdemoHcTpanmu:

[Toptpetsi: ®@. Penu, JI. Ilactep, A. N. Onapun, C. Mumnep, I'. FOpu, Y.
apBuH.

Tabmunel u cxembl: «Bo3HukHoBeHnne ColHEUHOM CHUCTEMBI», «Pa3BuTHE
OopraHu4eckoro wmupa», «PactutenbHas  KieTka», <«OKUBOTHasi  KIETKay,
«IIpokapuotnueckas kierka», «CoBpeMEHHasi CHUCTEMa OPraHUYECKOro MHUpPay,
«CpaBHEHHE aHATOMUYECKUX UYEpPT CTPOCHHUS YEJIOBEKA U YEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa  MaJCOHTOJIOTMYECKUX  HAXOAOK  IPEJIKOB



COBPEMEHHOI'0 4YeJIOBEeKa», «llpeBHenmme sroan», «/peBHue monm», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE pachh».

O6opynoBanue:  mymspku — «[Ipoucxoxnenne — yemoBeka»  (OrOCTBI
aBCTpaJIONUTEKA, MUTEKAHTPONa, HEaHJepTalblla, KPOMaHbOHIA), CIENKH WU
M300pKEHUSI KaMEHHBIX OpYyJIUi TEepBOOBITHOIO uYeloBeKa (KaMHHU-YOIIIEPHI,
pyoOuna, ckpebna), TEOXpPOHOJOTHYECKas TaOnuia, KOUIeKius «Dopmbr
COXPaHHOCTH UCKOITAEMBIX )KUBOTHBIX U PACTEHUI».

JlabopaTtopHble U NpakTHYeCKue padoThl:

[Ipaktuueckas pabora Ne 1. «/3ydeHne uCKOmaeMbIX OCTaTKOB pacTeHUU U
YKUBOTHBIX B KOJIJICKITUSIX).

Okckypcust  «OBOJIOLMS  OpraHUYeckoro  Mupa Ha  3emiue» (B
€CTECTBEHHOHAYYHBIN WM KPaeBeIUECKUI My3eil).

Tema 3. Opranusmsl U OKpPY KaoIas cpeaa.

DKOJIOTHSI KaK HayKa. 3a/ladyd U pa3fenbl 3KOJOTHH. MeTOoIbl 3KOIOTHYECKUX
MCCJIETOBAHNN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOMTaHMA OpPraHU3MOB: BOJHAsl, HA3€MHO-BO3/AYIIHAs, IOYBEHHA,
BHYTPUOPTraHU3MEHHAs!.

Okonornueckue axkropsl. Kiaccudukanus 3K0noruaeckux (pakTropos:
abnotuyeckue, OWOTMYECKHME W aHTPONOreHHbIe. JleWCTBHE 3KOJIOTMYECKUX
(akTOpOB HAa OPraHU3MBI.

Abunotudeckue (HakTopbl: CBET, TEMIIEpPaTypa, BIaXHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHu3MOB K  JCHCTBUIO  aOMOTUYECKHX  (PaKTOpOB.
buosornueckne puTMBl.

buotnueckue pakropbl. Buasl OMOTHYECKUX B3aMMOJICHCTBUIN: KOHKYPEHIIHSI,
XHUIIHUYEeCTBO, cuMOno3 u ero (opmsl. [lapasutusm, koomepanusi, MyTyaau3M,
KOMMEHCAJIM3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M, HEUTpaIU3M.
3HaueHHe OWOTUYECKHX B3aUMOJIECHCTBUN MJi CYLIECTBOBAHHSA OpPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYECKHE XAPAKTEPUCTUKM nomyiasiuuu. (OCHOBHBIE TOKa3aTesn
NOMYJISIUNA: YHUCIEHHOCTh, IUIOTHOCTb, POXKJIA€MOCTh, CMEPTHOCTh, IPHUPOCT,
Murpanus. JJmHaMuka 4uCcIeHHOCTH MOMYJISIIUN U €€ peryJisius.

JdemoHcTpanmu:

[Hoptpetsr: A. 'ym6oabar, K. ®@. Pynse, O. ['exkens.

Tabmuubl u cxemsl: kapta «lIpupoansie 30Hb1 3emium», «Cpeabl oOUTaHUS
opranu3zMoBy», «®otonepuoansm», «llomymauun», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYJISUUU UHPY30puu-Tyhenbkny, «llumieBbie nenm».

JlaGopaTopHble M NpaKTHYecKHe PadoThI:



Jlabopatopnas pabota Ne 3. «Mopdosorrnueckine 0COOEHHOCTA PaCTEHUH U3
Pa3HBIX MECT OOUTAHUSY.

JIaGopartopHas padota Ne 4. «BriusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[TpakTraeckast pabota Ne 2. «IloacdéT MIOTHOCTH MOMYJISIANA Pa3HbIX BUIOB
pPacTECHHIN.

Tema 4. CooGuiecTBa M IKOJIOTHYECKUE CHCTEMBbI.

Coo0miectBO opranu3zMoB — OuorieHo3. CTpyKTypbl OHMOLIEHO3a: BHJIOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumieBas). Bumsl-momuHantel. CBs3u B
OHnoneHo3e.

Dkojorudeckue cucreMbl (9kocuctemsl). llonarue 00 skocucteme WU
ouoreoneHo3e. DyHKIMOHAIBHbIE KOMIOHEHTHl 3KOCHUCTEMBL: MPOAYLEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEIIECTB M MOTOK SHEPTHH B IKOCHUCTEME.
Tpoduueckue (nuieBbie) ypoBHU 3K0ocucTeMBI. [TumeBbie nenu u cetu. OCHOBHbIE
[OKa3aTelIu 3KOCHCTEMBbI: Oumomacca, MPOAYKLUSA. OKOJOTWYECKUE NHUPAMUIbL:
OPOAYKIMH, YHUCIECHHOCTH, Omomacchl. CBOMCTBa HSKOCHUCTEM: YCTONYHMBOCTD,
camoperyJsinus, paputue. CyKueccus.

IIpupoaHbIE 3KOCHCTEMBI. DKOCUCTEMBI 03€p M pEK. DKOCUCTEMA XBOMHOTO
WJIU ITUPOKOJIMCTBEHHOIO JIECA.

AHTpPONIOTrE€HHBIE ~ JKOCUCTEMBL.  ATPO3KOCHUCTEMBIL.  YPOOIKOCUCTEMBI.
buonornyeckoe u X035CTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak ¢dakTop ycToMumBOoCTH »dKocucTteM. CoxpaHeHHUE
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

Yuenue B. . Bepnanckoro o 6uocdepe. I'panuiipl, coctaB u CTpyKTypa
ouocdepnl. JKuboe BemectBO U ero (yHkiuu. OcoOeHHOCTH Ouocdepnl Kak
rJI00aJIbHOM 3KOCUCTEMBL. J[MHaMHuYeckoe paBHOBECME M oOOpaTHas CBSA3b B
ounocdepe.

KpyroBopots! BemecTs 1 OMOr€0OXUMHUUYECKHE IUKIIbI JIeMEHTOB (yriepoaa,
azota). 30HAIBbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenosedecTBo B Omochepe 3emid. AHTPOIIOreHHbIE H3MEHEHUS B Onocdepe.
['11o6aabHBIC KOJIOTHICCKHE MTPOOIESMEI.

CocyiiecTBoBaHue MpUpObI U YesoBeuecTBa. CoxpaHneHue OuopaznooOpasus
KaKk OCHOBa ycToWumBocTH Ouochepsl. OCHOBa pAIMOHAIBLHOTO YIIPAaBICHUS
MPUPOIHBIMA PECYpCaMH U UX MCTOJIb30BaHUE. J[OCTHXKEeHHsST OMOJIOTHU U OXpaHa
IPUPOJIBI.

JleMoHCTpauuu:

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



Tabmuupl u cxembl: «[lumeBsie nenu», «bUOIEHO3: COCTaB M CTPYKTYpay,
«I[Ipuponueie coobmectBay, «llenn nuTaHus», «OKOJOTMYECKAs MHUPAMUIAY,
«buocdepa u yenoBek», «IxocucTeMa MUPOKOTUCTBEHHOTO Jeca», « IKOCUCTEMA
XBOMHOro  Jjeca», «buoneHo3 BomoéMa», «ArpoueHo3», «lIpumepHsbie
aHTPOIIOTCHHBIE BO3JCHCTBUS Ha IPUPOLY», « BaxkHEMIINEe NCTOUHNKY 3arpsA3HEHUSA
BO3/lyXa U TPyHTOBBIX BOA», «llouBa — BakHelIas cocTaBisomas OuocQeps»,
«®aktoppl  nerpaganuu  mouB»,  «llapHukoBeit  addexT»,  «DakTOpHI
paZvoaKTUBHOTO 3arpsisHeHUs Onochepnr», «OOmas crpykrypa Ouocdeps»,
«Pacnipoctpanenne xuzHu B Ouochepe», «O30HOBBI 3KpaH Ouocheps»,
«Kpyrosopot yrieposna B 6nocdeper, «KpyroBopor a3ora B Ipupoae.

OobopynoBanue: Mojaenb-anuMkanus «TunuuHele OMOLIEHO3b», repOapuit
«PacturenbHble cooluiecTBay, Kojuiekuu «bronenos», «Bpeaurenu BakHenmmx
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP», FepOapun U KOJJIEKIUU PaCTEHUIN U )KUBOTHBIX,
IPUHAJIEKAIINE K pa3HbIM 3KOJOTMYECKUM I'PYIIIIaM OJHOro Buaa, KpacHas kaura
Poccuiickoii ®enepauuu, H300paXKeHUsT OXpPaHAEMbIX BHUJOB pPACTEHUH U
KUBOTHBIX.

[UDIAHUAPYEMBIE  PE3VJIBTATBI OCBOEHHA ITPOIPAMMLI 11O
BMOJIOI'NN HA BA30OBOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUA

Cormacho ®I'OC COO, ycranaBnuBaroTcs TpeOOBaHHUS K pe3yibTraraM
OCBOEHHS 00YUYAIOITUMHUCS TIPOTrpaMM CpPeTHEro 00IIero 00Opa3oBaHUs:
JUYHOCTHBIM, METAPEIMETHBIM M MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIHMYHOCTHBIX pE3yJbTATOB OCBOEHUS Mpeamera «bHoJIorus»
BBIJIEJICHBI CIICAYIONIME COCTABJISIONIME: OCO3HAHHWE O0YYaIOUIUMUCS POCCUNMCKON
IrpaXXJaHCKOM UAEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH
U CaMOOIPEACIICHUIO, HAJIWYUe MOTHBAIMM K  OOy4YeHHI0  OHOJIOTUH,
I[eJICHANPABIICHHOE Pa3BUTHE BHYTPCHHHX YOCXKICHHM JIMYHOCTH HA OCHOBE
KITFOUEBBIX I[EHHOCTEH W HWCTOPUYECKHX TPAAUINN Pa3BUTUS OMOJOTUYECKOTO
3HAHMSI, TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOMIMXCS PYKOBOJICTBOBATHCS B CBOEH
JESITETbHOCTH IIEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKaAMH, MPUCYIIUMHU CHUCTEME
OMoNOornyeckoro oOpa3oBaHMs, HaJUYHE OSKOJOTMYECKOrO IMPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUSHEHHBIE TUTAHBI.



JInuHOCTHBIE PE3YIABTATBl OCBOCHMS Npeamera «buonorus» QOCTUTarOTCS B
CNHCTBE YYEOHOW U BOCHHUTATEIIbHOM JESITEIbHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU  POCCUMCKMMM  COLMOKYJIbTYPHBIMH, HUCTOPUYECKUMH U
JTyXOBHOHPABCTBEHHBIMHU IICHHOCTSMH, MPUHITHIMU B OOIIECTBE MNpaBWIaMH H
HOPMaMH TTOBEACHUS U CTIOCOOCTBYIOT ITPOIIECCaM CaMOTIO3HAHUSI, CAMOBOCIIUTAHUS
M CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH MO3ULMUU JIMYHOCTH, IATPUOTU3MA,
YBAXKEHUS K 3aKOHY U MPABOIIOPSIKY, YEIOBEKY TPyZa U CTAPLIEMY IOKOJICHUIO,
B3aMMHOTO YBaXEHUS, OEpPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACIEIUI0 U
TPaJULMsAM MHOTOHAIIMOHAIBHOTO Hapoja Poccuiickon ®@enepanuu, mpupoae u
OKpYKarolIen cpelie.

JIM4HOCTHBIE Pe3yJIbTaThl OCBOCHUS yUeOHOT0 npeaMeTa « bBuoaorus» qoIKHBI
OTpakaThb TOTOBHOCTh U CHOCOOHOCTh OOYYarOUIUXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JUYHOCTH, CHUCTEMON IEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOrO OOIIECTBA, PACHIMPEHHUE >KHU3HEHHOTO
ONBITA W OMbITA JACATEIBHOCTH B IMPOLECCE peaau3allid OCHOBHBIX HAIPaBICHUN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpakaaHCKOro BOCHHMTAHHUsI: CHOPMHUPOBAHHOCTh TPAKIAHCKON MO3MIIUU

oOy4aromerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O YJI€HA POCCHICKOTO OOIIECTBA;

OCO3HaHWE CBOMX KOHCTUTYITMOHHBIX MPAB U 00513aHHOCTEHN, YBOXKCHHE
3aKOHA Y MTPABOMNOPSIIKA; TOTOBHOCTh K COBMECTHOM TBOPUYECKOU AEATEIBLHOCTH IIPH
CO37aHUM Y4YEOHBIX IMPOEKTOB, PEIICHUH YYCOHBIX U TO3HABATENBHBIX 3ajad,
BBITIOJTHEHUH  OMOJIOTUYECKHX  DKCIEPUMEHTOB;  CIIOCOOHOCTH  OMPEICINAThH
COOCTBEHHYIO MO3UIIUIO IO OTHOIIEHUIO K
SBJICHUSIM COBPEMEHHOM XKU3HU U OOBSICHATH €€; YMEHHE YUYUTHIBATh B CBOUX

JEUCTBUSX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBUS JIIOACH C pa3HBIMU YOKIECHUSAMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLMAJIBHBIM  MOJIO)KEHUEM; TOTOBHOCTH K COTPYJHHYECTBY B MPOIECCE
COBMECTHOTO BBITIOJTHEHHUS Y4eOHBIX, TO3HABATEIBHBIX M HCCIEI0BATEIBCKUX
3a/lay, YBKUTEIHLHOTO OTHOIICHHS K MHEHHUIO OMNMOHEHTOB TPH OOCYXKIECHUU
CIIOPHBIX BOTIPOCOB OMOJIOTHYECKOTO COACPIKAHUS, TOTOBHOCTh K TYMaHUTAPHOU U
BOJIOHTEPCKOU JIEATEIILHOCTH;

2) NATPUOTHYECKOI0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCHMCKOMN IpakIaHCKOW MICHTHYHOCTH, MATPHOTH3MA,
YBAXKEHUSI K CBOEMY HapOy, YyBCTBA OTBETCTBEHHOCTH nepea Poaunou, ropaoctu
3a CBOM Kpau, CBOIO PoauHy, CBOW SA3BIK U KYJIbTYpPY, INPOLIJIOE W HACTOSALIEE



MHOTOHAIMOHAIBHOTO Hapoja Poccuy; MEHHOCTHOE OTHOIICHWE K TPHUPOTHOMY
HACJICTUIO U TIAMSITHUKAM TPUPOJIBI,

noctmwkeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUAX, TPYIIE;
CTIOCOOHOCTH OIICHMBATh BKJIAJ] POCCHUCKHX YYEHBIX B CTAHOBIICHUE U PAa3BUTHE
Ouonorny, MOHUMAHMs 3HAYCHHUS OWOJIOTMM B TO3HAHWW 3aKOHOB MPHPOJBI, B
YKU3HH YeJIOBEKAa M COBPEMEHHOTO OOIECTBA; UACHHAS yOKIEHHOCTh, TOTOBHOCTh
K CiIykeHHIo  3amurte OTeuecTsa,

OTBETCTBEHHOCTH 32 €ro Cyab0y;

3) AYyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS:
OCO3HaHME JYXOBHBIX IIEHHOCTEH POCCHIMCKOIro Hapoja; COPMHPOBAHHOCTD
HPAaBCTBEHHOI'O CO3HAHUS, STUUYECKOIO MOBEJCHUS; CIOCOOHOCTh OLIEHUBATh
CUTYALMIO ¥ IPUHUMATh OCO3HAHHBIE PEIICHHUS,

OPUEHTUPYSCh Ha MOpPAJIbHO-HPABCTBEHHBbICE HOPMBI M I1IEHHOCTH; OCO3HAHUE
JUYHOTO BKJIaJa B TIOCTPOCHHE YCTOWYHMBOTO OyayIIEero; OTBETCTBEHHOE
OTHOIIIEHWE K CBOWM POJMUTENSM, CO3/aHHI0O CEeMbH Ha OCHOBE OCO3HAHHOTO
MPUHATHUS [ICHHOCTEW CEMEHWHOM KU3HU B COOTBETCTBHH C TPATUIIMSIMU HAPOJOB
Poccuu;

4)  3CTeTHYeCKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUasl SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHHI; MOHUMaHUE
HYMOILIMOHAIBLHOTO BO3/CUCTBUS KUBOU MPUPOABI U €€ IIEHHOCTH; TOTOBHOCTH K
CaMOBBIPKEHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMIICHHUE
MPOSIBJISITH KAYECTBA TBOPUYECKOM JIMYHOCTH;

5)  ¢usnveckoro BocnutTanus, GOPMHPOBAHUS KYJIbTYPbI 310POBbS
¥ IMOLMOHAJILHOTO 0J1arONOJIyYHsi:

MMOHMMAaHUE U peaTn3alius 3JJ0pOBOro 1 6€30macHoro 0opasa Ku3Hu (310pOBOE
MUTaHKE, COOIOICHNE TUTHEHMYECKUX MTPABUII M HOPM, COATTaHCUPOBAHHBIN PEXKUM
3aHATHM W OTAbIXa, peEryispHas (Qusuyeckas aKTUBHOCTH), OEPEeXHOTrO,
OTBETCTBEHHOT'O M KOMIIETEHTHOI'O OTHOILIEHUS K COOCTBEHHOMY (PU3MUECKOMY U
NICUXWYECKOMY 370POBBIO; MOHUMAaHHE IICHHOCTH MPaBWJI HHIWBHUIYaTbHOTO U
KOJIJICKTHBHOTO
0€30I1acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOXKAIOIINX 3J0POBBIO U KU3HHU JIIOCH;

OCO3HAHHE MOCTEACTBUIN U HEMPUSITHS BPEIHBIX MMPUBBIYEK (YIOTpeOIeHUs
aJTKOT0JIsI, HAPKOTUKOB, KypeHusi); 6)

TPYAOBOr0 BOCIIMTAHUS:

TOTOBHOCTh K TpPYIdy, OCO3HAHHME LEHHOCTH MAacCTepCTBa, TPYAOIIO0HE;
TOTOBHOCTh K AaKTHBHOW JESITEIbHOCTH TEXHOJOTHYECKOW U  COLMaIbHON
HApPaBIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSTEIIEHO



BBIMIOJHATh ~ TaKyl  JESATENIbHOCTb, HMHTEpPEC K  pa3IMyHbIM  cdepam
npoecCUOHaNbHON JIeATeNIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP
Oynymeid mnpodeccur U peann3oBbIBAaTh COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
TOTOBHOCTB ¥ CIIOCOOHOCTH K 00pa30BaHUIO  CaMOOOpa30BaHUIO HA

MPOTSKEHUN BCEN KU3HU;

7) 3KOJIOTHYEeCKOT0 BOCTIUTAHMS:

HKOJIOTMYECKH 11€7eCO00pa3HOe OTHOIICHHUE K MPUPOE KaK UCTOUYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHMUS; MOBBIIICHUE YPOBHS IKOJIOTHUYECKOM
KyJbTYphl: TPUOOPETEHHE OMNbITa IJIAHUPOBAHHUS TIOCTYNKOB M OILICHKH HX
BO3MOXHBIX TMOCJHEACTBUM MJIsi OKPY)KaloIIeW cpepl; OCO3HaHWE TII00aTbHOTO
XapakTepa SKOJOTUYECKUX MPoOsIeM U MyTel ux
pEelIeHus]; CIIOCOOHOCTh MCIOJIb30BaTh MPUOOpPETAEMBbIE MTPU W3YUYEHUU OHOIOTUU
3HaHWS U YMEHHUS NpU pEHIeHUH TMpoOJeM, CBSI3aHHBIX C palMOHAIbHBIM
OPUPOJIONIOIb30BaHUEM  (COONIIOIEHME  TpaBWJI  TOBEACHUS B IMPHUPOJE,
HaIlpaBJICHHBIX HA COXPAHEHUE PABHOBECHUS B DJKOCHUCTEMAX, OXpaHy BHUJIOB,
AKOCUCTEM, OHOoCchepbl);

AKTUBHOE HEIPUATHE IEVCTBUMN, IPUHOCAIINX BPEJ OKPYKAOLIEH TPUPOTHON
cpelle, YMEHUE MPOrHO3UPOBATH HEOJIATONMPHUSATHBIE SKOJOTMYECKHE IMOCIEACTBUS
NpEeANPUHUMAEMbIX JEUCTBUA W TpenoTBpallaTh HX; HAJIMYKAE PA3BUTOIO
HKOJIOTUYECKOTO MBIIUICHHS, 3KOJIOTMYECKOW KYJIBTYPBI, OIBITA JAESITEIBHOCTH
DKOJIOTMYECKOM  HAIPaBJIEHHOCTH, YMEHMsS  PYKOBOJCTBOBAaTbCS WMMH B
[03HABATEIbHOW, KOMMYHHUKATUBHOW W COLMAJIBHOM IPAKTUKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUYECKOM JESITEIBHOCTH IKOJIOTMYECKOM HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOTI'0 O3HAHUS:

c(OPMHUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAyKH W OOIIECTBEHHOM NMPAKTHKH, OCHOBAHHOTO Ha JUAjore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MUPE;
COBEPILIEHCTBOBAHUE A3BIKOBOM M YUTATENBCKOM KYJIBTYPhI KaK CpeICcTBa
B3aMMOJCHCTBUSL MEXIYy JIOJbMU U TO3HAHMS MHpA; MOHUMAHUE CHeUu(pUKU
OMOJIOTMM KaK HayKd, OCO3HaHUS €€ poiu B (POPMUPOBAHUHU PALMOHATBHOTO
HAyYHOT'O MBIIIJIEHUS, CO3/IaHUU LEIOCTHOTO MPECTaBIEHUs 00 OKpYyKaroleM
MUpE KaK 0 €JMHCTBE IPHUPO/bI, YeJIOBEKa U 00I1IeCTBa, B MO3HAHUHU MPUPOIHBIX
3aKOHOMEPHOCTEW U PEeIIeHUU MPOoOJIEeM COXPAHEHHUS MPUPOJHOTO PABHOBECHS;
yOeXIEHHOCTh B 3HAYUMOCTH OHOJOTMM JUII COBPEMEHHOM LMBUIM3ALUU:
oOecrieueHus: HOBOTO YpOBHS Pa3BUTHUSI MEIUILMHBI, CO3JJaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM,  CIMOCOOHBIX  pElIaTh  PECypcHble  NpoOJIeMbl  pa3BUTHUSA
YeJIOBEYECTBa, MOKMCKA ITyTeH BBIX01a U3 TII00aTbHBIX SKOJIOTHUECKUX POOIeM U
obecrieyeHHss  Tepexoja K  yCTOMUMBOMY — Pa3BUTHIO,  PAallMOHAILHOMY



UCIOJIb30BAaHUIO TPHUPOAHBIX PECcypcoB M (OPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU; 3aUHTEPECOBAHHOCTh B IIOJIyYCHHUU OWOJIOTMYECKUX 3HAHUUA B LEJAX
HOBBILIEHUSI OOIIEH KYJIBTYpbl, €CTECTBEHHO-HAyYHON I'PaMOTHOCTH, KaK COCTaBHOM
4acT (PyHKIHMOHAIBHOM TpaMOTHOCTH OOydYaroImUXCs, (QOPMUPYEMON TMpH
U3Y4eHUU OMOJIOTMH; TOHUMAHUE CYITHOCTH METOJIOB MO3HAHUS, HCIIOIb3YEMBIX B
€CTECTBEHHBIX HAayKaxX, CIHOCOOHOCTH HCIOJIb30BaTh IOJIy4aeMble 3HAHUSA IS
aHaJin3a U OOBSICHEHMsI SIBJICHUM OKpY)KAIOIIEro MHpa U MPOUCXOIALIMX B HEM
U3MEHEHUH, yMEHHE JelaTh OOOCHOBAaHHBIC 3aKIIOYEHHS Ha OCHOBE HAy4YHBIX
(GaKkTOB M UMEIOUIMXCA JAHHBIX C LEJIbI0 MOJYYEHHS JOCTOBEPHBIX BBHIBOJIOB;
CHOCOOHOCTbh CAMOCTOATEIBHO UCIIOJB30BaTh OMOIOIMUECKHUE 3HAHUS IS
pelieHuss npoOJeM B PEaJIbHbIX JKU3HEHHBIX CUTYallUAX; OCO3HAHHWE LIEHHOCTU
HAy4YHOH AESTENbHOCTH, TOTOBHOCTh OCYIIECTBISTh
IIPOEKTHYIO U MCCIIETOBATENBCKYIO AEATEIbHOCTh HHINBUIYAIbHO U B IPYIIIIE;
TOTOBHOCTB U CIIOCOOHOCTB K HETIPEPHIBHOMY 00pa30BaHUIO M caMOO0pa30BaHMIO, K
aKTUBHOMY MOJYYEHHUIO HOBBIX 3HAHUI MO OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTSIMU.

METAIIPEAMETHBIE PE3YJIBTATbBI

MertanpenMeTHbIE pe3yJabTaThl OCBOEHUS y4eOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAauuMble I  (OPMUPOBAHUS MHUPOBO33PEHUS] OOyHArOUIUXCS
MEXIMCIHUIUTMHAPHBIC (MEXKIIPEAMETHBIC) OOIEHAYYHbIE MOHATHS, OTPaKarollue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa M CHEeUM(PUKY METOJIOB TIO3HAHMS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, IHEPTHUs, SABJICHUE, MPOILIECC,
CHUCTEeMa, HAy4HBIH (paKT, MPHUHIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
HcclieIoBaHNue, HaOII0ICHHE, U3MEPEHNE, DKCIIEPUMEHT U APYTUX ), YHUBEPCAIbHBIC
yueOHbIe JelCTBUS (TTO3HABATEIbHBIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
obecnieunBaroniye GopmupoBanre (GyHKIIMOHATBHON TPAMOTHOCTH M COIMAIbHOM
KOMIICTEHIIMM  OOYYaroIIUXCs, CIOCOOHOCTh OOYYarolUXCsS  HCIOJIb30BaTh
OCBOEHHBIE MEXIUCIUIITIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHbBIC
y4eOHbIC IEUCTBUS B MO3HABATEILHON M COLIMATILHOM MPAKTHKE.

MertanpenMeTHbIe pe3yJbTaThl OCBOCHUSI MPOrpaMMBbI CPEIHETO OOIIero
00pa3oBaHus JOJKHBI OTpakaTh:

OBJageHne yHUBEPCAJbHBIMH Y4eOHbIMU N03HABATEILHBIMY /1I€HICTBUSIMH:

1) 6a30BbI€e JJIOrHYecKHe AeiiCTBUSA:

CaMOCTOSATENIbHO  (OpPMYIUpOBaTh W aAKTyaJIH3UpoOBaTh  MpoOiemy,
paccmaTpuBaTh €€ BCECTOPOHHE; HCMOJIb30BaTh IPH OCBOCHMHM 3HAHUU MPHUEMBI
JIOTUYECKOTO MBIIJICHUs (aHalu3a, CHHTE3a, CpaBHEHMs, KiacCU(UKAIUH,



00001IeHNsI), PaCKpPhIBATh CMBICT OWOJOTHYECKUX TOHATUH (BBIACIATH WX
XapaKTEepHbIE MPU3HAKY, YCTAHABIMBATH CBSI3U C APYTUMHU MOHSATUSMH ); ONIPEACIATh
LM JIeITeIbHOCTH, 3aaBas apaMeTpbl U KPUTEPUH HX

JOCTUKEHHSI, COOTHOCUTD PE3YJIbTAThl ACITEIbHOCTA C MOCTABICHHBIMU LIEIISIMU;

UCIIONIb30BaTh OMOIOTHUECKHUE MTOHITHS ISl 00bsICHEHUS (DAKTOB U SIBJICHUIMA
KUBOW  TPUPOJIBI; CTPOUTh  JIOTHYECKHE  PACCYyKICHHS  (MHIYKTUBHBIE,
JEAYKTUBHBIC, 10 aHAJIOTHUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHBOPEYUS B
paccMaTpUBaEMBIX SIBICHUSIX, OPMYIUPOBATH BHIBOJIBI M 3AKIIOUCHHUS;, IPUMEHSTh
CXEMHO-MOJICJIbHBIE CPEACTBA ISl TMPEJCTABICHUS CYIIECTBEHHBIX CBS3€H W
OTHOIIEHUN B H3y4aeMbIX OHUOJOTHYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUUN
pa3HOTO poOJia, BBISIBICHHBIX B Pa3MUYHbIX HH()OPMALMOHHBIX HCTOYHHUKAX;
pa3padaThIBaTh TUIaH PEIICHUS IPOOJIEMBI C YUETOM aHAIN3a UMEIOIITUXCS
MaTepUaAIbHBIX U  HEMaTepUaJbHBIX PECYpPCOB; BHOCUTb KOPPEKTHBBI B

JeSITEIbHOCTb, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB
IENsIM, OLIEHMBATh PUCKU TIOCTEICTBUI JEATEIbHOCTH; KOOPIMHUPOBATh U

BBITIOJHATH pa0b0OTy B YCIOBUSAX PeajgbHOTO,

BUPTyaJIbLHOTO ¥ KOMOMHHPOBAHHOTO  B3aMMOJCHCTBUS;  Pa3BUBAThH

KpEaTUBHOE MBIIIJIEHUE MTPU PEIICHUHN KU3HEHHBIX TPOOJIEM.

2) 06a30BbIe HCCJIEI0BATEILCKIE HeiCTBUS:

BJIa/I€Th HaBBIKAMU YYEOHO-UCCIIEOBATEIBCKOM 1 MPOESKTHON JIEATEIbHOCTH,
HaBBIKAMM  pa3pelieHusi 1npoOieM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITETbHOMY TTOMCKY METO/IOB PEIICHHUS MPAKTUIECKUX 3a/1a4, MPUMEHEHHUIO
pa3IMYHBIX METO/OB MMO3HAHUS; UCIIOJIB30BATh PA3INYHBIC BUJIBI ACSITEIHHOCTH TI0
MOJTyYEHHUI0 HOBOTO 3HAHUS, €70 HHTEPIPETAIINH, IPEOOPA30BAHUIO U IPUMEHEHHUIO
B Y4EOHBIX CHUTyallMsX, B TOM YHUCJIE€ MPHU CO3JAaHUM YYEOHBIX U COIMAIBHBIX
OpOeKTOB; (OPMUPOBATH HAYYHBIM THUI  MBIIUICHUS, BIAAETh HAYYHOH
TEPMUHOJIOTUEH,

KITIOYEBBIMH TOHATHSIMU M METOAAMH, CTaBUTh U (DOPMYIHpPOBATH COOCTBEHHBIC

3a/1auu B 00pa3oBaTeIbHON

NeSITETbHOCTH U JKU3HEHHBIX CUTYAlUSX; BBISBISTH IPUUMHHO-CIICACTBEHHBIEC CBSI3H
U aKTyaJlM3UpoBaTh 3a/auyy, BBIJBUraThb THUIOTE3y €€ pelIeHUs, HaXOIUTh
apryMeHThl JJi1 JI0Ka3aTelbCTBAa CBOMX YTBEP)KIECHUH, 3a/laBaTh IMapaMeTpbl U
KpUTEpUU pEIICHUS; aHAJIM3UpPOBaTh IOJYyYEHHBbIE B XOJ€ pEIICHUs 3aJauu
pe3yNbTaThl, KPUTUYECKH OIICHMBATh WX JOCTOBEPHOCTh, IPOTHO3UPOBATH
U3MCHEHHE B HOBBIX YCJIOBHUSX; N1aBaTh OLIEHKY HOBBIM CHTYallUsM, OLIEHHUBATh
NpUOOPETEHHBIA OMBIT; OCYIIECTBIATH IIeJICHANIPABICHHBI TOUCK TepeHoca
CPE/ICTB U CIIOCOOOB



IeicTBUST B NPO(ECCHOHANBHYIO Cpedy; YMETh TE€pPeHOCHUTh 3HAHUS B

NIO3HABATEJIbHYIO U MPAKTUYECKYIO 001acTH
KU3HEJCITSIbHOCTH; yYMETh HWHTETPUPOBATH 3HAHUS M3 Pa3HBIX MPEIMETHBIX

oOnacTell; BbIIBUraTh HOBBIE WJEH, NpeaIaraTb OpUTMHAIbHBIE MOAXOAbI U

pelieHus,

CTaBUTH MIPOOJIEMBI U 337a4H, TOMYCKAIOIINE alIbTEPHATUBHBIC PEIICHUS.

3) pa6ora ¢ undopmMaueii:

OpPUEHTHPOBATHCS B PA3IMUHBIX UCTOYHHKAX MHPOpMaAIuu (TEKCTE y4eOHOTO
nocoOusi, Hay4YHO-TIOMYJISIPHOM JuTeparype, OHOJOrMYECKHUX CJOBapsAX U
CIpPaBOYHHMKAX, KOMITBIOTEPHBIX 0Oa3zax JaHHBIX, B MHTepHeTe), aHANIM3UpPOBATH
UHGOPMAIIUIO PA3IUYHBIX BUJIOB U (OPM MPEICTABICHUS, KPUTUYECKU OLIEHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUUBOCTb; (DOPMYIMPOBATH 3aIPOCHI U IPUMEHSTh
pa3IuyYHbIe METO/BI IIPU IIOUCKE U
otbope Ouosiornueckoi mHpopMalu, HEOOXOAUMOUN NJi BBIMOJHEHUS YUEOHBIX
3aj1ad4;

npuoOpeTaTh OMNBIT HMCHOJIb30BaHUS HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIIOJIb30BAHUS PA3IMYHbBIX
MOMCKOBBIX ~ CHCTEM; CaMOCTOSITEJIbHO  BBIOMpAaTh  ONTUMAJIBHYIO  (opMy
NpeACTaBlICHUs] Ouosornueckod uHpopMauu (CXembl, TpadUKu, IUArPAMMBI,
TaOJMILIBI, PUCYHKH U JIPYTOE);

UCIOJb30BaTh HAy4YHBIM SI3bIK B KadyecTBE CpeAcTBa Mmpu paboTe cC
Ononornyecko uHGOpMAIME: MPUMEHSITh XUMUYECKHe, (U3UYECKUe U
MaTeMaTUYeCKUe 3HAKU M CHUMBOJIbI, (OpMyIbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJHUYECKHME  CPEICTBA
HaTJISITHOCTH;

BJa/JeTh  HABbIKAMHU  pacClO3HAaBaHUS M 3alIUThl  HMH(OpMaLUH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

OByageHHne yHUBEPCAIbHBIMH KOMMYHMKATHBHBIMHM 1CICTBUSIMH:

1) oOmeHHe: OCYIIECTBIATh KOMMYHHKAIlMM BO BceX cdepax >KH3HH,
aKTUBHO y4acTBOBATh B IMAJIOTE UJTU JUCKYCCHH TIO CYIIECTBY 00CYKIAEMOU TEMbI
(yMeHHe 3amaBaTh BOIPOCHI, BBICKA3bIBATh CYXACHUS OTHOCHUTEIHHO BBITTOTHCHUS
npeayiaracMou 3a1a4r, YIUThIBATh HHTEPECH U COTVIACOBAHHOCTD MO3HIIMHA IPYTHUX
YYaCTHUKOB JIMAJIOTa WJIM JUCKYCCHH); Paclo3HaBaTh HEBEpOAJbHBIC CPENICTBA
OOIIeHUs1, TOHUMATh 3HAYEHHUE COITUATBHBIX 3HAKOB, TIPEANOCHUIOK BOSHUKHOBEHUS
KOH(DJIMKTHBIX CHUTYallMid, YMETh CMATYaTh KOH(IMKTHI M BECTH IIEPETOBOPHI;
BIAJCTh Pa3IUYHBIMH CIOCOOAMH OOIICHUS H B3aUMOJCHCTBUS, ITOHUMATh
HaMEpEHUS IPYTUX JIOJEH, IPOSIBIIATh YBAXKUTEIHHOE OTHOIICHUE K COOECETHUKY



U B KOPPEKTHOM Popme GopMyTupOoBaTh CBOM BO3PAKEHUS; pa3BEPHYTO U JIOTUIHO
U3J1araTh CBOIK TOYKY 3PEHHUS C UCIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) CcOBMeCTHAs JeSiITeIbHOCTH: IIOHUMATh U HCIIOJB30BATh MPEUMYIIECTBA
KOMaH/JHOW U MHAUBHUIyaJIbHOM pabOThI MPU PEIICHUH OMOIOrMYECKOi poOIeMbl,
00OCHOBBIBaTh HEOOXOAMMOCTh IMPUMEHEHUs TPYNIOBLIX (OPM B3aUMOJECHCTBUS
OpU pelIeHud Y4eOHOM 3anaud; BBIOMPATh TEMATUKY M METOJAbl COBMECTHBIX
JEeUCTBUH ¢ y4€TOM O0ITUX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO YJICHA KOJIJICKTUBA,;

IIPUHAMATh LEIM  COBMECTHOM  JEATEIBbHOCTH, OPraHU30BBIBAaTH U
KOOPAUHUPOBATh JEUCTBUA IO €€ IOCTHIKEHUIO: COCTaBJIATH ILIAH JIEUCTBUU,
pacnpenensaTb poiad ¢ y4€TOM MHEHUH YYacTHHMKOB, OOCYKIaThb pE3yJbTaThl
COBMECTHOI palOThI; OLIEHMBATh KaYyECTBO CBOETO BKJIAJa M KaXXIOrO YYacTHHUKA
KOMAaH/1bl B
o0l pe3ynbTaT Mo pa3padOTAHHBIM KPUTEPUSIM; IPEJIaraTb HOBBIE MPOEKTHI,

OLICHUBATh UJCH C IIO3ULIMU HOBU3HBI,

OpUTMHAJIBHOCTH, IPAKTUYECKOM 3HAYMMOCTH; OCYILUECTBJIATh  IIO3UTHUBHOE

CTPATErM4ECKOE MTOBEICHNUE B PA3JIUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHUE, ObITh MHULIUATUBHBIM.

OBJ1aieHN e YHUBEPCAJbHBIMU PeryJsTUBHBIMU AeHICTBUSIMH

1) camoopraHu3anMsi: UCIOJIH30BATh OMOJIOTUUECKUE 3HAHUS JUTS BBISIBIICHHS
npo0JieM U uxX
pelieHus B KMU3HEHHBIX M YYEOHBIX CHUTyallUsX; BbIOMpATh HA OCHOBE
OMOJIOTMYECKUX 3HAHUH 11eJIeBble U CMBICIIOBbIE YCTAHOBKH B CBOUX JECUCTBUSX U
MOCTYIKaxX MO OTHOLIEHUIO K XUBOW MPUPOZE, CBOEMY 30POBbI0 M 3I0POBBIO
OKPYKAIOLIMX; CAMOCTOATENBHO OCYLIECTBIIATh ITO3HABATEIBHYIO IESATEIBHOCTD,
BBISIBJIAITh TIPOOJIEMBI, CTaBUTh M (HOPMYIUpOBaTh COOCTBEHHBIE 3aJayd B
00pa30BaTeNbHON JEATETbHOCTH M KU3HEHHBIX CHUTYalUsX; CaMOCTOSATEIbHO
COCTABJISITH IJIaH PELICHUS MPOOJIEMBI C YUETOM
UMEIOITUXCSI PEeCypCcOB, COOCTBEHHBIX BO3MOXKHOCTEH W MPEANOYTEHUM; JaBaTh
OLIEHKY HOBBIM CHUTYAI[UsIM; PaCIIUPATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE
JUYHBIX TPEANOYTEHU; JeNaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATh €ro,
OpaTh OTBETCTBEHHOCTh
3a pELIeHHUE; OLICHUBATh
MPUOOPETEHHBIN OTIBIT;
croco0cTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO LIMPOKON 3SPYyIUIMH B
pa3HbIX O0OJIACTAX 3HAHUHN, IMOCTOSHHO TIOBBINIATH CBOW 0OO0Opa30BaTENbHBIA U



KyJbTYPHBII YpOBEHb. 2) CAMOKOHTPOJIb: JaBAaTh OLEHKY HOBBIM CHUTYalLUsIM,
BHOCHUTb KOPPEKTUBBI B I€ATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIEJISIM; BIAJACTh HABBIKAMU [T03HABATEIIBHON
pedIeKCu Kak 0OCO3HAHUSI COBEPIIAEMBIX AEUCTBUN U MBICIUTEIbHBIX IPOLECCOB,
UX PE3yJbTaTOB M OCHOBAaHUM, HCIOJIb30BaTh NPUEMBI peQIEKCUU ISl OLCHKU
CUTYalluM, BBIOOpa BEPHOTO PELICHUS; YMETh OLIEHUBATh PUCKA U CBOEBPEMEHHO
IIPUHUAMATH PELICHUS 110 UX
CHUKEHUIO;

IIPUHAMATh MOTUBBI M apPIYMEHTBI IPYTUX [PU AHAJIU3E PE3YIIbTATOB
NEATEIbHOCTH,

3) npuHsiTHE cedsl U APYTUX: NPUHIUMATH ce0sl, TOHUMAs CBOH HEIOCTATKH U
JOCTOMHCTBA; MPUHUMATh MOTHBBI M AapryMEHTBl APYIMX IpU aHAJIU3€
PE3yJIbTAaTOB

NESITEIbHOCTH; TMPU3HABATh CBOE MPAaBO M MPaBO JPYrMX Ha OLIMOKH;
pa3BUBaTh CHOCOOHOCTh MIOHUMATh MUP € TIO3ULIMU APYTOTO YEIOBEKA.

INPEAMETHBIE PE3YJIbTATBI

[IpeameTHbie pe3ynbTaThl OcBoeHus nporpamMmbl COO 1o Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue Ay yaeoHoro npeamera «buonorus»
Hay4yHbI€ 3HAHUS, YMEHHS U CIIOCOOBI JEHCTBHUI MO0 OCBOEHUIO, UHTEPIIPETALUN U
npeoOpa3oBaHUI0 3HAHUM, BUJbI JIEATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUWA B PaA3IMYHBIX YYEOHBIX CUTYyalMsX, & TAaKKE€ B peaJbHBIX
KU3HEHHBIX CUTYyalUsiX, CBA3AHHBIX C Ouosorueil. B mporpamme mnpenMeTHbIE
pe3yabTaThl MIPEICTaBICHbI 10 TOJaM 00yUYeHHs.

[IpenmeTrHbie pe3ynbTaThl OCBOCHUs yueOHOro mpeamera «buonorus» ¢ 10
KJlacce TOJKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAyUYHOTO
3HaHUS €CTECTBEHHBIX HAYK, B (POPMHUPOBAHUN COBPEMEHHOMN €CTECTBEHHOHAYYHOMN
KapTUHBI MUpa U HAYYHOTO MUPOBO33PEHHUS, O BKIIAJE POCCUMCKUX U 3apyOeKHBIX
YUEHBIX-OMOJIOTOB B Pa3BUTUE OMOJIOTUH, PYHKIIMOHATBHON TPAMOTHOCTH YEJIOBEKA
JUIS peIIeHNs )KU3HEHHBIX 3aa4; YMEHHE PaCKpPbhIBaTh COJACPKaHUE OMOTOIrMUECKUX
TEPMHUHOB U MOHSATHUI: XU3Hb, KJIETKA, OPraHu3M, MeTabosn3M (0OMEH BEIIECTB U
IpeBpallleHue >HEPruu), ToMeocTa3 (CaMOperyisiiusi), ypoOBHEBas OpraHu3alus
JKUBBIX CHCTEM, CAaMOBOCIPOM3BEIECHHUE (PENpPOAYKIHs), HACIEACTBEHHOCTD,
U3MEHYUBOCTb, POCT M pa3BUTHE; yYMEHHME H3Jaratb OHOJOTHYECKHE TEOpUHU
(K1eToyHasi, XpOMOCOMHAs, MyTalMOHHAs, LEHTpajbHas OOTMa MOJEKYJIPHON
ouonorun), 3akonusl (I'. Mennens, T. Moprana, H. 1. BaBunosa) u yuenus (o



HEHTpax MHOrooOpa3usi M TMPOUCXOXKACHUS KyJIbTYpHbIX pactennid H. W.
BaBuiioBa), ornpeensaTb rpaHullbl UX TPUMEHUMOCTH K )KMBBIM CUCTEMaM; YMEHHE
BJIAJE€Th METOJIAMU HAYYHOT'O [TO3HAHMS B OMOJIOTUU: HAOIIOICHHE U
OINKCAaHUE JKUBBIX CHUCTEM, MPOLIECCOB U SIBICHUM, OpraHU3alisl W IMPOBEICHHUE
OMOJIOTMYECKOTO IKCIIEPUMEHTA, BBIJIBUKECHHUE TUIIOTE3bI, BHISIBICHUE 3aBUCUMOCTH
MEXIY HCCIEAYyEeMbIMU BEJIMYMHAMU, OOBSICHEHHUE TMOJIYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHATHM, TEOPUM U 3aKOHOB, YMEHHE JI€TIaTh BBIBOJIbBI
HAa OCHOBAaHUM TIOJYYECHHBIX PpPE3yJbTAaTOB; YMEHHE BBIJCIATh CYIIECTBECHHbBIC
NPU3HAKKM BUPYCOB, KIETOK MPOKAPUOT U OYKAPUOT, OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOEHHOCTH TPOIECCOB: OOMEHa BEIIECTB U
MPEBpAIICHUsS] SHEPTUU B KJIETKE, (POTOCHHTE3A, MJIACTUUECKOTO H SHEPT€TUIECKOTO
oOMeHa, XEMOCHHTe3a, MHTO03a, MeH03a, OIUIOJOTBOPEHUS, Pa3MHOXKEHUS,
WHIUBUIYAIBHOTO Pa3BUTHS OpraHu3Ma
(oHTOTreHEe3); yMEHHUE IPUMEHSATh MOJTYUYCHHbIE 3HAHUS JIJIs1 OObSICHEHUS
OMOJIOTHYECKHUX MPOIIECCOB U SABJICHUH, SISl IPUHITHS IPAKTUIECKUX PEIICHUH B
MIOBCETHEBHOM JKMU3HHU C ENbI0 00ecTieueHus: 6€30MacHOCTA CBOETO 3/I0POBBS U
3JI0pOBBS OKPYKAIOIIMX JIOJIEH, COOIIOIEHUSI HOPM TPAaMOTHOTO MOBEICHUS B
OKpY>Karolllel IpUpOIHON cpesie, HOHMMaHue HEOOXO0AUMOCTH UCTIONb30BaHUS
JOCTUKEHUM COBPEMEHHOM ~ OHojoruu u OMOTEXHOJIOTHH ISt
PaIoOHaIBFHOTO MPUPOAOTIONB30BAHNUS; YMEHHE PEIIaTh YIEMEHTapPHbBIE
TeHETUYECKHUE 3a7a9i Ha MOHO- M JUTUOPHUTHOE CKPEIIMBAHKE, CIICTIIEHHOE
HacJIeJJOBaHUE, COCTABIISATh CXEMbl MOHOTUOPUTHOTO CKpPEIIMBAHUS JIsI
NpeaCcKa3aHusl HacJIeJOBaHUsI TPU3HAKOB Y OPraHU3MOB; YMEHHE BBIMOIHSTh
1abopaTOpHbIE U MPAKTHYECKUE PabOThI, COOIIOAATH
mpaBuia mpu paboTe ¢ y4eOHBIM U JIAOOpAaTOPHBIM O00OPYJIOBaHHWEM; YMEHUE
KPUTHUYECKH OLEHUBaTh M HMHTEPIPETUPOBATh HH(POpPMAIHMIO OHOJIOrHYECKOr0
COJIEpKaHusl, BKJIIOYAIOIIYIO MICEBOHAYYHbIC 3HAHUS U3 Pa3JIMYHBIX MCTOYHUKOB
(cpencTBa MaccoBoW MH(pOPMAIIMK, HAYYHO-TIOMYJISIPHBIE MaTepUasbl), STHYECKUE
aCTIeKThl COBPEMEHHBIX HCCIICJJOBAaHWI B OMOJOTHH, MEIUIIMHE, OMOTEXHOJIOTHH;
YMEHUE CO3/1aBaTh COOCTBEHHBIE MHCbMEHHBIE U YCTHBIE COOOLIEHUs, 0000Ias
Oouonornueckyro MHGOpPMANMI0O W3  HECKOJIBKHX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.
[IpenMeTrHbie pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» 6 11
Kjlacce TOJDKHBI OTPAXKATh:
c(OpMUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJIOTUU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HAYK, B ((OPMUPOBAHUM COBPEMEHHON €CTECTBEHHOHAYYHOU
KapTHUHBI MUPa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIA/Ie POCCUHCKHUX U 3apyOEKHBIX
y4EHBIX-OMOJIOTOB B pa3BUTHE OMOIOTHH, (PYHKIIMOHAIBHON TPAMOTHOCTH Y€TIOBEKa



JUTS pENICHMS] )KU3HEHHBIX 3a71a4; YMEHUE PACKPBIBATh COJIEPKaHNE OMOJIOTMIECKUX
TEPMUHOB U TOHSATHI: BUJ, MOy, TeHOGOH, IBOJIIOIMS, JBUKYIINE CUIIbI
(bakTOpBI) ABOJIONMH, IPHUCIOCOOJICHHOCTh OPraHU3MOB, BH000pa30BaHUE,
DKOJIOTHYECKHE (DAKTOPHI, IKOCHCTEMA, MPOAYIEHTHI, KOHCYMEHTBI, PEIYIICHTHI,
[N TWATaHWs, DKOJOTHYECKas NHpaMuja, OuoreoreHo3, Owocdepa; ymeHue
u3naraTh OWosoruyeckue Teopuu (dBosonMoHHass Teopusi Y. JlapBuHa,
CUHTETHYECKasi TEOPHs HBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJIbIIIEBOTO
cxoncrBa K. M. bapa, yepenoBanus IJIaBHBIX HAIIPABICHUU U ITyTE€H IBOJIOLHU A.
H. CeseprioBa, yuenus o 6mocepe B. U. BepHaackoro), onpeaensiTh TpaHUIBl UX
NPUMEHUMOCTH K J>KHMBBIM CHCTEMaM; yMEHHUE BIAJETh METOJAMH HAay4YHOTO
MO3HAHUSA B OMOJIOTUM: HAOJIOJIEHUE W ONHUCAHME >KUBBIX CHUCTEM, IMPOIIECCOB U
SBJICHWM, OpraHW3amus ¥ TPOBEICHHE OWOJOTHYECKOTO AKCICPUMEHTA,
BEIJIBUKCHUE THUIOTE3bl, BBHIABJICHUE 3aBUCHUMOCTH MEXIy HCCIEAYEMBIMU
BEJIMYMHAMU, OOBSICHEHHE TMOJYYCHHBIX PE3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX
MOHSATUH, TEOPU U 3aKOHOB, YMEHHUE JIeJIaTh BHIBOJIbI HA OCHOBAHHUH TMOJYYCHHBIX
pEe3yNbTaTOB, yMEHHE  BBIICIATH  CYIICCTBEHHBIE  NPHU3HAKH  CTPOCHHUS
OMOJOTHYECKUX OOBEKTOB: BHJIOB, MOMYJSAIWNA, TPOIYIEHTOB, KOHCYMEHTOB,
peayueHToB, OHOTE€OLEHO30B M  3KOCHUCTEM, OCOOEHHOCTH  IPOLECCOB:
HACJICJICTBEHHOM W3MEHYMBOCTH, ECTECTBEHHOTO O0TOOpa, BUI000pa30BaHUA,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB, JEHCTBHSI JKOJOTHYECKHX (PaKTOpOB Ha
OpraHu3Mbl, IEPEHOCa BEIIECTB U MOTOKA YHEPTUU B YKOCUCTEMAX, aHTPOTIOTEHHBIX
W3MEHEHU B DOKOCHCTEMax CBOEH MECTHOCTH, KpPYroBOopoTa BEIIECTB U
OMOTeOXMMHUYECKHX IUKJIOB B Onocepe; yMeHUE MPUMEHSATH TIOJyUYCHHBIC 3HAHUS
IS OOBSICHEHUS OWOJOTHYECKUX TIPOIECCOB W SBJICHUH, I TPUHSTHS
MPAaKTHYECKUX PEIICHWA B TIOBCEIHEBHOM KM3HU C IEbl0 OOecIeUeHUs
0€30MacCHOCTH CBOETO 3J0POBBSl M 370POBbsI OKPYKAIOLIUX JIIOJEH, COOI0IEHUS
HOPM TPaMOTHOTO TIOBEJICHUS B OKpY)KAIOIIEH MPUPOIHON cpere, MOHUMaHUE
HEOOXOJMMOCTH WCIIOIB30BAHUS JOCTH)KCHUN COBPEMEHHOW OWOJIOTHH IS
pPAIMOHAIIBHOTO  MPUPOJIONOJIB30BAHUS;  YMEHHME  peIllaTh  dJIEMEHTapHbIC
OMOJOTUYECKUE 3a/1a4H, COCTABIIATH CXEMBI

MepPeHOCAa BEIIECTB U DHEPTUHU B DKOCUCTEMaX (IICTIH MUTAHUS ); YMCHHE BBITOJHSTH

Ja00paTOPHBIE U MTPAKTUYECKUE PAOOTHI, COOJI0IaTh

nmpaBuia mpu paboTe ¢ y4eOHBIM W JIaOOpaTOPHBIM O0OPYIOBAaHHUEM; yYMEHUE
KPUTUYECKA OLIGHWBATh M WHTEPHPETUPOBATH HH(OpPMAIIO OHOJOTHYECKOTO
CoJlep KaHMsl, BKIIIOYAIONTYI0 TICEBAOHAYYHBIC 3HAHUS W3 PA3IUYHBIX MCTOYHHKOB
(cpencTtBa  maccoBoi  mHGOpMAIMKM,  HAYYHO-TIOMYJISIPHBICE  MaTEpHUAIbI),
paccMaTpuBaTh  TJ00adbHBIE  SKOJOTUYECKHE TPOOJIEMBbI  COBPEMEHHOCTH,
dbopMHpOBATH 1O OTHOIICHUIO K HUM COOCTBEHHYIO MO3HIINIO; YMEHHE CO37aBaTh



COOCTBEHHbIE MHCHMEHHBIE W YCTHBIE COOOMIEHHs, 0000mIas OHOJOTHYECKYIO
WH(pOpPMAIHIO M3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO UCIIOJIb30BATh IMOHSTUIHBIH
anmapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosauuecTBo yacoB DJIEeKTPOHHBbIE
No 1/ HaumeHnoBaHue pa3iesioB U TeM (undposrre)
[
g MPOrpamMMbl Kontpoabubie | IlpakTuyeckue 06pasoBaTelkHLIe
Bcero pecypchbl
padoThI padoThI
bubmuorexa [JOK
1 buoyorns kax Hayka 2 0.25 0.5 https://m.eds00.ru/7f41c292
bubmuorexa [JOK
2 JKuBbIe cHCTEMBI M UX OpraHU3aIys 1 0.25 0 https://m.eds00.ru/7f41c292
. bubmnoreka LIOK
3 XHWMHYECKHH COCTAB U CTPOCHUE KIIETKH 8 0.75 1 hitps:/m.eds00.ru/7f41c292
bu6mmorexa [IOK
4 JKusHenesaTenbHOCTh KIETKH 6 0.5 0 hitps:/m.eds00.ru/7f41c292
Pa3zmHOXeHME 1 UHANBUIYAIbHOE Pa3BUTHE bubnmoreka [IOK
5 OpraHu3MOB 5 0.5 1 https://m.edsoo.ru/7f41c292
HacnencrBeHHOCTH M HN3MEHUUBOCTH bubnuoteka [IOK
6 OpPraHHU3MOB 8 0.75 15 https://m.edsoo.ru/7f41c292
Cenexkiust opranu3MoB. OCHOBBI bubnuoteka [IOK
7 OMOTEXHOJOTHH 3 0.25 0 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
8 PesepaHoOC Bpes 1 0 0 https://m.eds00.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3.25 4
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11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposkre)
Ne o/ o0pa3oBartejibHbIE
NPOrpamMMblI Kontposabubie | IIpakTHdeckue
Bcero pecypchbl
padoTsbI padoThbI
Bu6muoreka [IOK
1 OBOIIOLHORHAs GHONOTHA 9 1 1 https://m.edso0.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE )KU3HU HA bubnuoreka [IOK
2 3emiie 9 1 0.5 https://m.edsoo.ru/7f41cc74
bubmnoreka LIOK
3 OpraHisMEbI 1 OKpy)Katolad cpejia 5 0.5 1 https://m.edsoo.ru/7f41cc74
bubmnoreka LIOK
4 Coo0111ecTBa U DKOJIOTHYECKHE CUCTEMBI 9 0.75 0 https://m.edsoo.ru/7f41ccT74
bu6nmmoreka [IOK
5 Peseperoe Bpems 2 0 0 https://m.edsoo.ru/7f4lcc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3.25 25
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