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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke MpOrpaMMsbl MO OHOJOTHH TEOPETHUECKYIO OCHOBY JUISL OIPENEIICHUS
NOJIX0/0B K (OPMHUPOBAHMIO COAEpKaHUS ydeOHOro mnpeamera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOyueHUsi U TpeOOBaHUN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
O0MMX LEISIX W MPUHIHUIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obmiero obpaszoBanusi B Poccuiickoit @enepariun, a TakKe MOJIOKESHUS O Cienu(uKe OHOIOTHH,
e 3HAUYECHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM IOJIOKEHHSIM, OIPE/IETICeHbl OCHOBHbBIE (DYHKIUU MPOrPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma mo O6uonoruu AaéT MpEACTaBICHUE O TENsx, 00 o0mIei cTpareruu 00ydeHus,
BOCIIMUTAHUS M Pa3BUTUS OOYyYalOIIUXCS CpeAcTBaMU YydeOHoro mpeamera «buonorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEp:KaHUEe, €ro CTPYKTYpY, paclpeleieHue Io
paszenam W TeMaM, PEKOMEHAYEMYIO IOCIEI0BAaTeIbHOCTh M3YyYeHHsS Y4eOHOro Marepuaia C
Y4ETOM MEXKIIPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBSI3CH, JJOTUKH 00pPa30BaTEIBHOIO IMpoIlecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYarouXCs.

B mnporpamme 1o OHONIOTMU TakKe YYMUTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMbIM
JUYHOCTHBIM, METANPEJAMETHBIM M MPEIAMETHBIM pe3ysibTaTaM OOy4eHHsS B (POPMHUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/y4eOHBIX AEHCTBUI 00y4aromuxcs 1mo
OCBOEGHUIO COJIepPKaHUs OMOJIOTHYECKOr0 00pa3oBaHUsI.

B nporpamme mo 6uosnoruu (10—11 kmaccel, 0a30BbIif ypOBEHb) peanr30BaH MPUHIIMII
NPEEMCTBEHHOCTH B HW3yYeHHH OuoJoruw, Oiarojapss dYeMy B HEH MPOCMAaTpPHBAETCS
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHW, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IICHHOCTHBIX OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILIICHUS,
MPEJICTAaBICHU O 3J0pOBOM 00pa3e >KM3HH W OEpeKHBIM OTHOIIEHHEM K OKpYyKarolei
npupoaHoii cpene. IlosTomy Hapsay ¢ u3ydeHHeM OOIIEOMONOTHUECKUX TEOpUM, a TaKKe
3HAHWHA O CTPOSHUH KHUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONTUX B HAX
IPOIIECCOB B TIPOTpaMMe IO OHMOJIOTUM YJeNIeHO BHHMaHHE HCIOJIB30BAHUIO ITOyYEHHBIX
3HaHWI B TOBCETHEBHOM KU3HU AJIs1 PEIICHUs MPUKIAJHBIX 33/1a4, B TOM YHCIe: TPO(UIaKTUKA
HACJIEICTBEHHBIX ~ 3a00NIeBaHUN  YeNOBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYJIbTUPOBAHUSA,
000CHOBaHHUS HKOJIOTHUYECKHU 11€JIeCO00pa3HOro MOBEICHUS B OKpY)Kalolled MPUPOAHOM cperne,
aHAJIM3a BIMSIHHUST XO3SHCTBEHHOW JIEATEIHPHOCTH YEJOBEKAa HA COCTOSHHE TIPUPOTHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHHUMAHHS K MPUKIAJAHON HAMpPaBIEHHOCTH Y4eOHOTO
npenaMera «bHONOTHS» MPOAUKTOBAHO HEOOXOTUMOCTHIO 00ECTeUeHUs YCIOBHM I pelIeHHs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJOTHYECKOro 00pa30BaHus, KOTOpask MpeAroiaraet
dopmupoBaHHE y O0YYarOIIUXCS CIIOCOOHOCTH aaNnTHPOBAThCI K W3MEHEHHSM TUHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUs 3aHUMaeT BaxHoe MecTto. OHa
oOecnieunBaeT (QopMHUpOBaHUE y OOydYalOIIUXCS MPEICTABICHUNH O HAydyHOM KapTHHE MMHpa,
pacmmpsieT ¥ 00001aeT 3HAHUS O )KUBOM MPUPOJIE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpTaHHW3aIllMi M OHBOJIOLUU, CO3MaET YCIOBUSA JUIA: TO3HAHUS 3aKOHOB JKUBOM MPUPOBI,
dbopmupoBanus (yHKIIMOHATHHOW TPAaMOTHOCTH, HAaBBIKOB 37J0POBOrO M 0€30macHOro obpasa
YKU3HU, IKOJIOTHIECKOTO MBIIIJICHHS, [ICHHOCTHOTO OTHOIIICHUS K KHUBOM IMTPUPOJIC U YETIOBEKY.



bonbmioe 3HadeHwe OWONOrHsT HMMEET TakKe JJs pPElIeHUS BOCMUTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CpelHero oouiero oOpa3oBaHus, couuannizauuu odyuatomuxcs. M3yyenue
Ounonoruun obecrieynBaet YCIIOBUSI JUTSt (hopMupoBaHHUS MHTEJUICKTYaJIbHbIX,
KOMMYHUKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, ACTETUYECKOM KYJIbTYpbI, CIOCOOCTBYET
UHTErpanuy OUOJIOrMYECKUX 3HAHUM C MPEJCTABICHUSMU U3 JPYrUX YUYEOHBIX MPEIMETOB, B
qacTHOCTH, (pu3uKku, Xumun u reorpadun. Ha3BaHHBIE TTONOKEHUS O TPETHA3HAYCHUH YIeOHOTO
npenmera «buoNOTHs» COCTaBHIM OCHOBY JUIS ONPEICIICHUS TOIXOJOB K OTOOpY U
CTPYKTYPUPOBAHUIO €TO COAEPKAHUS, TPEJICTABICHHOIO B IpOrpaMMe Mo OMOJIOTHH.

OTt60p conepkanusi yaueOHoro npeameta «buonorus» Ha 6a30BOM ypoBHE OCYIIECTBIIEH C
MO3UIUI KYJIBTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIONTUECS JTOKHBI
OCBOUTH 3HAHUS U YMCHHS, 3HAYMMBbIE TSI (POPMUPOBAHUS OOIICH KYIbTYPHI, OMPEACISIONIIE
aJIecKBaTHOE TIOBEJICHUE 4YEIOBEKAa B OKpY’KaIOLIEeH NPUPOIHON cpene, BOCTpeOOBaHHBIE B
MOBCEIHEBHOM KH3HU U MPAKTHYECKOU nesTenbHOocTH. Ocoboe MECTO B 3TOM CHUCTeMe 3HAHUI
3aHMMAIOT DJIEMEHTBHl COJICPIKAaHHUs, KOTOphIE CIy>)KaT OCHOBOM s  (OpMHUpPOBaHUS
MPEACTABICHU O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTUHE MHpPa U IEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3AlUK OHOJIOTHYeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHHE COJEpXKaHUS y4yeOHOro Marepuana B MporpamMme Mo Ouoyoruu
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00 OTIMUUTEIBHBIX OCOOCHHOCTAX
J)KUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHvM3aldd W 3BOJIOLMU. B COOTBETCTBMHM C 3THM B
CTPYKType y4deOHOro npeamera «bHONOrHs» BBIIEICHBI CIEAYIOIINE COJIepKaTelbHbIC TUHUM:
«buonorus kak Hayka. MeToabl HAy4HOTO Mo3HaHUs, «KieTka kak OMoIoTHYecKas CUCTEMa,
«Opraam3m Kak Ouonormueckas cucremay, «CucrteMa ¥ MHOTO0Opa3ne OpraHu4IecKOro MUpPay,
«IBOTIOLUS KUBOU MPUPOJIBD», «IKOCUCTEMBI U IPUCYIITIE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus ydeOHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE — OBIJICHHE
00y4JaloIMMUCS 3HAHUSAMU O CTPYKTYpPHO-(QYHKIIMOHAIBHOM OpraHu3aliu >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUNM UCIOJIb30BaTh 3TU 3HAHUSA I TPAMOTHBIX JICUCTBHI B
OTHOIIIEHUU OOBEKTOB KMBOU MPUPOJIBI M PEIICHUS PA3TUUHBIX KU3HEHHBIX MPOOJIEM.

JlocTtuxenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
obecrieunBaeTcs peleHrneM CIeIyIOMUX 3a1au:

OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbl 3HAaHUHW O OWOJOTHYECKHUX TEOPHSIX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTAX, TUIOTE3aX, MpaBWiaX, CIYXKalluX OCHOBOW s (opMupoBaHUS
MPEACTABICHUI O €CTeCTBEHHO-HAYYHOM KAapTHHE MHUpa, O METOAaX Hay4dHOro IO3HaHWUS,
CTPOEHUH, MHOTOOOpa3MM U OCOOCHHOCTSX MKHUBBIX CHCTEM pPa3HOTO YPOBHsS OpraHU3alluy,
BBIJIAIONTUXCSI OTKPBITUAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

dbopmupoBaHre y OOYyYarOUMXCsl MO3HABATEIbHBIX, MHTEIUICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B MpoIecce aHann3a JaHHBIX O MYTSAX Pa3BUTHS B OMOJOTUU HAYUHBIX B3TJISI/IOB,
UJEeN ¥ MOJIX0/I0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHu3aliu;

CTaHOBJIEHHE Yy OOydaromuxcsi oOumel KyabTyphl, (YHKIMOHAJIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH M OIEHWBATH SIBIICHUS OKPYKAIOIIEro MHUpa >KUBOU MPUPOABI HA
OCHOBaHWU 3HAHUU U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHUe Yy OOYYArOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYCHHE OMOIOTHYECKUX
3HAHWN B MPAKTHYECKOW JEATETHPHOCTH 4YEIOBEKAa, PAa3BUTHU COBPEMEHHBIX MEIUITMHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHIA;

BOCMUTAaHUE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM JKHUBOW MPUPOJIBI,
HEO00XO0IUMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOICHHS STHUECKUX HOPM MPHU MPOBEICHUU
OMOJIOTMYECKUX UCCIIEIOBAaHUM;



OCO3HAHHE LEHHOCTH OMOJIOTMYECKMX 3HAHWW JUIsl TIOBBIIMICHUS YPOBHS SKOJIOTHYECKOM
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS,

IPUMEHEHNUE NPUOOPETEHHBIX 3HAHUN W YMEHUN B IOBCEIHEBHON MXU3HU ISl OLICHKU
MOCNEACTBUIM CBOEH NEATeNbHOCTH IO OTHOIICHUIO K OKpYXaroled cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHUE U COOJIOIEHHE Mep TPODHIIAKTHKH 3a00I€BaHU.

B cucreme cpennero obmiero oopasoBanus «buonorusy, nsydaemast Ha 6a30BOM ypOBHE,
SIBIIIETCSL 00S3aTENBHBIM YYEOHBIM TPEIMETOM, BXOISIIMM B COCTaB IMPEIMETHOW oO0jacTu
«EcTecTBEeHHO-HAYUYHBIE [TPEIMETHI.

s u3ydyenust Guosoruu Ha 0a30BOM YpPOBHE CPETHEro oOmiero oopa3oBaHUs OTBOJUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B Henento).



COAEPXKXAHUE OBYUEHUA

10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH H JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKOM U mpaBoM. Ponb Ouonoruu B
(bopMHpPOBaHNN COBPEMEHHON HAYy4YHOU KapTHHBI Mupa. CucreMa OMOIOTHIECKUX HaAYK.

MeTo1p1 TO3HAHUS KUBOM MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHE,
KJaccuukanms, MOJASITHMPOBAHNUE, CTATUCTHYECKAs 00padOTKa JaHHBIX ).

JdemoHcTpaumuu:

[Toptpetsr: Y. apsun, I'. Mennens, H. K. Konbsuos, /Ix. Yorcon u @. Kpuk.

Tabmue! u cxeMbl: «MeTo/Ibl TO3HAHUS )KUBON PUPOIBI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[Tpaktnueckass pabora Ne 1. «lcnonbp3oBaHuE pa3iIMYHBIX METOJOB IpPHU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpolicTBa OumocucTeM H HWX pa3HooOpasue. YPOBHU OpraHU3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALHOHHO-BHIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumMu:

Tabmuublt u cxembl: «OCHOBHBIC TPU3HAKH JKU3HU», «YPOBHH OpraHU3alUU KHBOK
IPUPOJIBI».

Ob6opynosanue: moaens monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKHU. XuMu4yeckue BJIEMEHTBHI: MAaKpOJ3JIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bosla 1 MUHEpaJIbHBIE BEILIECTBA.

@yHKIMM BOJABl U MHUHEpPAIBHBIX BeHlecTB B KieTke. [loanepikaHne OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0eIKOB. AMUHOKHUCIIOTEI — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHMble AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OETKOB.

®epMeHThl — Ouosiornyeckue kKaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyoctparHas cneuuduuHoctb. Kodepmentsl. Buramunbl. OTinuuss  (QepMEeHTOB  OT
HEOPraHMYECKUX KaTaJINn3aTOPOB.

VYraeBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30Kcupu003a), AucaxapHibl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochomunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiicTBa. buonornueckue ¢pynkuuu nunuaoB. CpaBHEHUE YIIIEBOJIOB, OEIKOB M JUMHJIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunoseie kuciotel: JIHK u PHK. Hykneotuibl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JHK. Crpoenne u ¢ynxunuun PHK. Buast PHK. AT®: crpoenue u

byHKINN.



[{utomoruss — Hayka o kjeTke. KierouHass Teopusi — mpuMep B3aUMOJCUCTBUS UIEU U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHHS KIICTKH.

Knerka kak nenoctHas sxuBasi cucrema. OOmie Mpu3HaKy KIETOK: 3aMKHYTasi HapyKHast
MeMOpana, mojekyibl JJHK kak renernueckuii anmapar, cuctema CHHTE3a OesKa.

Tunsel KIETOK: JyKapuoTHyeckas U mpokapuoTuueckas. OCOOCHHOCTH CTPOEHUs
pokapuoTnyeckoil kiueTku. Kinertounas crenka 6akrepuil. CTpoeHHE 3YKapuOTHUECKOHN KIIETKU.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranonasl kietku: IIIC, anmapar 'onbmaxu, muzocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHApPUM, IiIacTuibl. lIpoucxoxneHne MHUTOXOHAPUM U IUIACTH.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA HEHTP, LIECHTPUOIIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMJIOB KIETKU. BritoueHusl.

SAnpo — peryasaTopHblil HeHTp KiaeTku. CTpoeHue aapa: sjuepHas 000I04Ka, Kapuora3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHUBOM MPHUPOAEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuubr u cxemsl: «lleproanueckas TaONMIAa XMUMHUYECKHX JJIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHne hepmenTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuOTHYECKON
KJIeTKn», «CTpoeHue XKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENbHOU KIEeTKu», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y IIIeBOJbD», «JIUunuasn.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYJOBaHUE MJisi NPOBEICHUS HAOIIOJICHUH,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopaTopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTpOEHMS KIETOK pacTeHHH, *XMBOTHBIX MU
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOmeH BemiecTB, WIH MeTa0OMU3M. ACCUMWJIAIUS (TJIACTUYECKHM OOMEH) U
JUCCUMUIIALIUSA (HEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO TMpoliecca MeTabonu3ma. Poib
3aKOHOB COXPaHEHHUs BEILECTB M SHEPTrUU B IOHUMaHUU MeTadon3Ma.

Tunber oOMena BemiecTB: aBTOTPOdHBIN U rerepoTpodHsbiid. Pons depmeHToB B 00MeHE
BELIECTB U IIPEBPALICHUH JHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass ¢a3bl ¢orocuHTe3a. Peakuuu doTtocuHTesAa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a JIJIs KU3HH Ha 3emiie. BriusHue ycioBuit
cpelbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX pacTEHUI.

XemocuHTe3. XeMOCHHTe3Upylolue OakTepuu. 3HAYCHHE XEMOCHHTe3a JJIs JKU3HU Ha
3emite.

DHepreTuyecknidi OoOMEH B  KJeTKe. PacmieruieHne  BEImIECTB,  BBIACIECHHE U
AaKKyMYJINPOBaHHME SHEPTUU B KJIETKE. DTarlbl sHepreTndeckoro oomena. ['nukonus. bpoxxenue u



ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JbIxaHue. OKHUCIUTENIbHOE
dochopmmupoBanre. IPPEKTUBHOCTh SHEPTETUIESCKOTO OOMEHA.

Peakumu wmarpuuHoro cuHrte3a. leHernyeckas unpopmamms u JHK. Peanumzanus
reHeTH4YeCKON mHpOopManuu B KiIETKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblid cuate3 PHK. Tpancnsius — 6uocunTe3 Oenka. Drtanbl TpaHcaanuu. KogupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsle ¢opmbl ku3Hu — Bupychl. HMcropus otkpeitus Bupyco (. W.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKA, BhI3bIBa€MbIe BUpycaMu. Bupyc nMMyHoedunTa yeioBeka

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpWIIHS, peBepTaza W HWHTErpasa.
[TpodunakTrka pacnpocTpaHSHUs BUPYCHBIX 3a00ICBaAHHIA.
JdemoHcTpaumuu:

IToptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabmumer w cxembl: «Tumbl  muTaHus», «Metabomu3am»,  «MHUTOXOHAPHUNY,
«QHepretuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHkmoHupoBanue reHa», «Cunre3 Oenka», «['eHermueckuir  konm», «Bupych»,
«bakrepuodarny, «Ctpoenne u xu3HeHHBbIH 1K1 Bupyca CIIMJla, Oaktepuodara,
«Pemmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Moaenb cTpykTypsl JJHK.

Tema S. PazMHoOKeHM e M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounsrnii 1wk, WM KU3HEHHBIM IHMKJI KieTkd. MHTtepdaza m muto3. Ilpomeccsr,
npoTekaromue B uHTEpdaze. Permmmkamms — peakuuss marpuuHoro cuute3a JIHK. Crpoenme
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHbBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHS W MHIUBUIYaTbHOTO PAa3BUTHS
OpraHU3MOB.

Henenne wnetkn — muto3. Cramum mwurtosa. [Iporeccel, mpoucxonsdiue Ha pasHBIX
CTaAusAX MUTO3a. buonorndyeckuii CMbICII MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — aromnTo3.

®opMbl  pa3MHOKEHMsI OpraHM3MOB: Oecrosioe | TojoBoe. Buasl  6ecrnonoro
Pa3MHOKEHHUSI: JICJICHHE HAJBOE, MOYKOBAHUE OJHO- MU MHOTOKJIETOUYHBIX, CIIOPOOOpa30OBaHUE,
BETE€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJIeKLIUH.

[TonoBo€ pa3MHOKEHUE, €TO0 OTIIMYUS OT OECIIONOrO.

Meiio3. Craguu meiosza. [Iporeccel, mpoucxosiiue Ha cragusx Menosa. [loBeneHue
xpomocoM B Mero3e. Kpoccunrosep. buonornuecknii cMbIci ¥ 3HaYEHUE MEH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KMBOTHBIX. [loNoBBIE Kene3bl:
CeMEHHUKHU U suyHuKH. OOpa3oBaHHE M pPa3BUTHE TOJIOBBIX KJIETOK — TaMeT (CrepMaTo30u,
AWlIeKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHHS SHIEKIETOK U
cnepmaTto3onaoB. Omioaorsopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPHUOHAIBHOTO PA3BUTHUSI y TIO3BOHOYHBIX KUBOTHBIX: JIpOOJEHWE, TacTPYJIsIus,
opranorene3. [loctaomOproHanbHOE pa3BUTHE. THIBI TOCTIMOPHUOHATHHOTO PA3BUTHS: MPSIMOE,
HenpsiMoe (TIMYMHOYHOE). BiusHue cpelnbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pazButne pactenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaIuHu
pa3BUTHSL.

JdemoHcTpaumuu:



Tabmuip! u cxembl: «DOpMBbI pa3MHOKEHHUS OPTaHU3MOBY, «/IBOWHOE OTIOAOTBOpPEHUE Y
LBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXEHUE pPACTCHU», «JleleHne KIEeTKU
Oaktepuit»y, «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHE XpOMOCOMBI», «KIETOUYHBIM LUK,
«Permmukanus JJHK», «Mutoszy», «Meiosy, «lIpsmoe u Henpsimoe pa3BUTHE», «I'amMeTorenes y
MJIEKONUTAOIINX U YeJI0BEKa», «OCHOBHBIE CTaJUN OHTOIECHE3A).

OOGopynoBaHue: MHKPOCKOI, MUKponpenaparbl «CrnepMaTo30MAbl MIIEKOIHUTAIOLIETOY,
«Siueknerka muiekonuTaromero», «KapuokuHe3 B KJIETKax KOpEIIKAa JyKa», MarHUTHas
Moenb-anukamnus «Jlenenue knetkn», moaens JIHK, Mmoaens metadazHoit XpOMOCOMBL.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Jlaboparopuas padora Ne 3. «HabmogeHne MuTo3a B KIETKAaX KOHYHMKA KOPEITKa JIyKa Ha
TOTOBBIX MUKPOMpEapaTax.

Jlaboparopuas pabota Ne 4. «3yueHue CTpOEHHS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HaciieicTBEHHOCTbh M H3MEHYNBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHetuku. Mcropuss pa3BuThs TreHETHMKH. Poib OUTOIOrMM U
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKiIal poccHiCKUX U 3apyO0ekHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (TUOPHUIONIOTUYECKUH, LUTOTeHETHYECKH, MOJEKYISIpPHO-
reHetTudeckuii). OCHOBHBIE T€HETUYECKHE MTOHATHUS. | eHeTHYecKkass CHMBOJIMKA, UCIIOb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTU  HAacJeAOBaHUSl  IPU3HAKOB, ycTaHoBIeHHble [.  MeHnenem.
MounorubpunHoe cKkpelBaHue. 3aKoH eIMH0-00pa3us ruOpuI0B repBoro nokosnenus. [Ipasuno
JTOMUHUPOBAHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwctorel ramer. [lomHoe u
HETIOJHOE JOMUHUPOBAHUE.

JuruOpunHoe CKpemMBaHHE. 3aKOH  HE3aBUCHMOTO  HACIEIOBaHUS  IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUA. AHAIM3UPYIOLIEe CKpellMBaHUE.
Hcrnonbp3oBaHne aHATU3UPYIOLIETO CKPEIMBAHMS IJIs1 ONIPEICTICHUs TEHOTHUITA OCOOH.

CuennenHoe HaciefoBaHnue npusHakoB. PaGora T. Moprana mno cuemieHHOMY
HacJe10BaHHI0 TeHoB. HapylleHue clenyieHnsi TeHOB B pe3yiIbTaTe KPOCCUHIOBEpa.

XpOMOCOMHasI TEOPHS HACIEACTBEHHOCTH. [ eHeTHYeCKne KapThl.

['eneruka mona. XpoMOCOMHOE OIpe/ieleHHe 10J1a. AyTOCOMBI U TOJIOBbIE XPOMOCOMBI.
['omorameTHpie W TreTeporaMeTHbie OpraHuW3Mbl. HacnmemoBanue MNPU3HAKOB, CHEIJICHHBIX C
IOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIECTBEHHAs U HacleICTBeHHas. Poiib cpesbl
B HEHACIEJCTBEHHONW W3MEHUYMBOCTHU. XapaKTEPUCTHUKA MOIU(PUKAIMOHHON H3MEHUYHUBOCTH.
Bapuanvionsslii psx 1 BapuanMoHHas kpusas. Hopma peaknun npusHaka. KonndecTBeHHbIE U
KaueCTBEHHBIE MPU3HAKU U UX HOopMa peakuuu. CBoicTBa MOANU(PUKAIIMOHHONW U3MEHYMBOCTH.

HacnencTBenHas, Wiy reHOTUNWYECKasi, U3BMEHYMBOCTh. KoMOMHATHBHAST N3MEHYHBOCTb.
Meiio3 © mONOBOM mponecc — OCHOBa KOMOMHATHMBHOW M3MEHUMBOCTH. MyTalloHHas
n3MeHYHBOCTh. Kiaccuukanus wmyranuii: reHHble, XpOMOCOMHBIE, T€HOMHBIE. YacTtoTa u
NPUYMHBI MyTaluil. MyTtareHHbsie GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
n3MenunBocty H. . BaBuiosa.

BresinepHas HacneCTBEHHOCTh U U3BMEHUHUBOCTb.

I'enetnka wyenoBeka. Kapuwotun uyenoBeka. OCHOBHBIE METOABI T€HETUKH YEJIOBEKA:
TreHealOTUYeCKUl, OJIM3HENOBbIM, ITUTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJEKYISIpPHO-
reHetudyeckuil. CoOBpeMEHHOE OIpeAelIeHUEe TEeHOTUIA: TOJHOT€HOMHOE CEKBEHHUPOBAHUE,
TeHOTHIUPOBaHKWE, B ToM yucie ¢ nomompio [1[P-anamm3a. HacnencrBennsie 3aboseBaHus
yelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HAclHeACTBEHHOM MpPeapacroyioKEHHOCTHIO,
XpoMocomMHBIe Ooisie3Hu. ComaThdeckue © TeHepaThuBHbIE MyTanuu. CTBOJOBBIC KIIETKH.



[TpunHLMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKUA U JICUEHUS T€HETHUECKUX
Oone3Hell. MeaMKO-TEeHETUYEeCKOe KOHCYJIbTHPOBAaHUE. 3HAUEHUE MEAWLMHCKOW TE€HETHKH B
NPEOTBPALICHUN U JICYEHUH TeHETUYECKUX 3a00JIeBaHU YeTI0BEKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodeen-
Pecosckuii, H. Y. BaBuios.

Tabmuubl u cxembl: « MOHOTHOPUHOE CKPEUIMBAHUE U €r0 IUTOI€HETHYECKasi OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durubpuanoe ckpeuBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHUSI,
«Mero3y, «B3anmMoneicTBie ajielIbHbIX T€HOBY, «['eHeThuecKne KapThl PaCTEHUM, )KUBOTHBIX
U yeloBekay, «l'eHeTuka mojay, «3aKOHOMEPHOCTH HACJIEIOBAaHUS, CLEIUIEHHOIO C IOJIOMY,
«KapuoTunsl uyenoBeka H IKUBOTHBIX», «Buuael wusMeHunBoctu», «MoaudukannoHHas
U3MEHYUBOCTHY, «HacnenoBanue pesyc-gakropay, «['eHeTHKa Tpynn KpoBu», «MyTaloHHas
WU3MEHUYUBOCTbY.

Ob6opynoBanue: MoAenU-amIUIMKanuu «MoHoruOpuaHoe CcKpemuBanue», «HemnomHoe
JOMHUHHUpOBaHHE», «urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu Gopmbl KPeUIEEB U OKpacKu Teia), repbdapuid
«I"opox moceBHOW».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuas padota Ne 5. «M3ydyenue pe3ynbpTaToB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

Jlaboparopuas padota Ne 6. «M3ydeHre MOAHPUKATMOHHON U3MEHYMBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

Jlaboparopnas pabora Ne 7. «Anamu3 wmyrtamuii 'y Jpo3oduibsl Ha TOTOBBIX
MUKpOIIpenaparax.

[TpakTrueckas padorta Ne 2. «CocTaBieHUE U aHAIU3 POAOCIOBHBIX YEJIOBEKAY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenexkuus Kak HayKa U IpoLecC. 3apoKICHHUE CENeKIUU U foMecTukanus. Ydyenue H. U.
BaBuioBa 0 IeHTpax MNPOUCXOXKICHHS M MHOrooOpas3us KyJIbTYPHBIX pacTeHuil. LleHTpbl
MIPOUCXOXKACHUS JOMAIITHUX KUBOTHBIX. CopT, MOpoJa, ITaMM.

CoBpeMeHHbIE METOJbl CeNeKIUU. MacCcoBblii U MHAUBUAYAIbHBIA OTOOpHI B CEIEKLUU
pacTteHui n >kUBOTHBIX. OLleHKa 3KcTepbepa. bian3kopoacTBEHHOE CKpelMBaHe — MHOPUIMHT.
Uucras nuHusA. CkpemuBaHMe YHUCTBHIX JWHUK. ['ereposuc, wnm ruOpuIHAsS —CHIIA.
Hepoacteennoe ckpemmuBanue — ayrOpuauHr. Otnan€éHHas rubpuauzanus U e€ yCrexwu.
NcKyCCTBEHHBIN MyTareHe3 W TMOJYyYECHHE MOJIUIIOUIOB. JOCTMIKEHHS CEJIEKUMH PACTEHUI,
’KUBOTHBIX U MUKPOOPTaHU3MOB.

brorexHonoruss Kak OTpacib NPOM3BOACTBA. ['€HHas WH)KEHEpHUs. OTalbl CO3JaHUA
pexomOunantHoil JIHK um Tpancrennsix opranumsmoB. Kiierounas wunxenepus. Kiierounble
KyJIbTYypbl. MUKpPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHHi. KiioHnpoBaHue BHICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M ITHUeckue mpodiembl. MO —
TFeHEeTUYECKU MOIU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JemoHCTpauu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. IBaHoB.

Tabmuiel U cxeMmbl: kKapta «L[eHTpBI MPOMCXOXKIEHUS W MHOTO0Opa3usl KyIbTYpPHBIX
pacteHuit», «Ilopoabl JOMalIHUX >XKMUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHu», «OTnanéHHas
rubpunmzamus», «Paboter akamemmka M. @. WeanoBay, «llomumiongus», «OOBEKTHI
ouorexHonorun», «Kinerounele KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
TEHOB, XpPOMOCOM.



O6opynoBaHue: MyJSKU IJIOJOB U KOPHEIUIOAOB JNUKHX (OPM U KYJIbTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX03SIIICTBEHHBIE PACTEHUS.

JlabopaTopHble 1 IpaKkTHYeCKHEe PAdOThI:
Okckypeusi «OCHOBHBIE METOIBI M TOCTHKEHUS CEJICKLIUU PACTEHUH U )KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAaHLIMIO, TUIEMEHHYIO (PepMY, COPTOUCIBITATEIbHBIN YYaCTOK, B TEININYHOE
X035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
BUOJIOTHUN HA BA30BOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

Cormacao ®I'OC COO, ycraHaBIMBarOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOTpaMM CpeaHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNHYHOCTHBIX pE3yJIbTaTOB OCBOEHHUs mpeameTa «bHOIIOTHS» BBIIEICHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKON  Tpa)IaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIPEIEICHHUIO,
HaJIu4Yue MOTHBaAllUU K 06yqu1/1}0 6I/IOJIOI‘I/II/I, HCJICHAIIPABJICHHOC PAa3BUTHC BHYTPCHHHUX
yOeXAeHUI JIMYHOCTU HAa OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOI0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaroUIMXcs PYKOBOJACTBOBATHCS B
CBOCH  JEATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMH, TPUCYHIUMH  CHUCTEME
OHMOJIOTHYECKOTO 00pa30BaHMs, HaJIMYUe SKOJIOTUYECKOTO IPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTDb LCJIM U CTPOUTD JKU3HCHHBIC ITJIAHBI.

JInaHOCTHBIE pe3ynbTaThl OCBOCHUS TNpeamera «buomorus» mocTUraroTCs B €IUHCTBE
yueOHOM M BOCIUTATENbHON IEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKUMU
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMH LCHHOCTAMMU, NPHUHATBIMH B
0011eCTBE MpaBWIAMH W HOPMaMHU IOBEJIEHUS M CIOCOOCTBYIOT MpPOIIECCaM CaMOIIO3HAHUS,
CaMOBOCITUTaHUSI U CaMOPa3BUTHs, Pa3BUTHs BHYTPEHHEW MO3UIMH JIMYHOCTH, MATPUOTH3MA,
YBaXCHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJCHUIO, B3aUMHOIO
YBaXEHUsI, OEpEe)KHOro  OTHOIIEHHUS K  KyJIbTypHOMY  HAaClE€IUI0 U  TpajuLUsaM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, pupoae U OKPYKAOLIEH cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOTro npeamera «bruomorus» JOMKHBI OTpakaTh
TOTOBHOCTh M CHOCOOHOCTH OOYYaroIIUXCsl pyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
HOSHIII/IGﬁ JINYHOCTHU, cUCTEMOU IIEHHOCTHBIX OpHGHTaHHﬁ, MO3UTUBHBIX BHYTPCHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
pacIIMpeHHe KU3HEHHOTO OMNbITa U ONbITa AESITEIbHOCTH B IPOLIECCE pPealn3alui OCHOBHBIX
HallpaBJIE€HUN BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM YUCJE B YACTHU:

1) rpakaaHCKOro BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIIMM  OOYYaIOIMIETOCs KaKk aKTHBHOTO U
OTBETCTBEHHOTO YJIEeHa POCCUKCKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOS3aHHOCTEH, yBakKeHHE 3aKOHA U
MIPaBOTIOPSJIKA;

TOTOBHOCTHh K COBMECTHOM TBOp‘{CCKOfI ACATCIIBHOCTH IIpHU CO3JaHUU yqe6Hr,1x ITPOCKTOB,
pelieHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3HMIIMIO IO OTHOIIEGHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTEIBATDH B CBOUX HGIZCTBI/ISIX HGO6XOIH/IMOCTI) KOHCTPYKTUBHOI'O
B3aMMOJICHCTBUS JIOJEH ¢ pa3sHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMU [IEHHOCTSMHU U COIUATBHBIM
MOJIOKEHUEM;



FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBIMIOJHEHHS Y4YeOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIMIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TFOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOM I€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHUICKOM IPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHOMN, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOLJIOE U HACTOALIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOAHOMY HACIEIUI0 M MaMATHUKAM [PUPOJBI,
JIocTKeHusIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJICEHUE W pPa3BUTHE
OHMOJIOTUH, TOHUMAaHU 3HAY€HUs1 OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IBI, B dKU3HU YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTbH K CIIY’KCHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMI0 M NMPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOIICHHUE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATUSA [IECHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHWE K MHUPY, BKJIFOYAs 3CTETUKY ObITA, HAYYHOTO W TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MMOHUMaHHUE AMOIIMOHAJIBHOTO BO3/ICUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISAThH
KauecTBa TBOPUYECKOM JIMYHOCTH;

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

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (3J0pOBOE MUTAHUE,
COOJTII0/ICHNE TUTUEHUYECKUX TPABUI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHM U OTIBIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MYECKOMY U MICUXHUUYECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TIPaBUJ HWHAMBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJEICTBUN M HENMPHUSATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS AIKOTOJS,
HapKOTUKOB, KypEeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPy, OCO3HaHUE IIEHHOCTH MAacTEPCTBA, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, TIUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;

WHTEpPEC K Pa3IM4HbIM cepaM TpodecCHOHATLHON NeATeTbHOCTH, YMEHHE COBEPIIAThH
OCO3HaAHHBII BEIOOP OymyIieit mpodeccuu u peaaTn30BhIBaTh COOCTBEHHBIEC )KU3HEHHBIE TIAHBI;



TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO W CaMOOOPa30BaHMUIO HA MPOTSHKCHUH BCEH
JKU3HHU;

7) IKOJIOTHYECKOT0 BOCITUTAHUS

9KOJIOTHYECKH 11eIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBaHNUS;

MOBBIIIICHUE YPOBHS SKOJOTHYECKOW KYyJIbTYphI: MPHOOPETEHUE OMBITA IUIAHUPOBAHUS
[OCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIsl OKPYKaroIle Cpeibl;

OCO3HaHUE T1100aJIBLHOr0 XapaKTepa KOJOTHYECKUX MPOo0JIeM U MyTell UX peleHus;

CIIOCOOHOCTH UCMOJBb30BaTh MPUOOpPETaeMbIe MPU U3YYCHUHU OMOJIOTUU 3HAHUS U YMEHUS
OpU pEIHICHUH MPOoOJeM, CBS3aHHBIX C palMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOOI0AeHNE
IIPaBWJI IIOBEJIEHUS B INPHUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

aKTUBHOE HENpUsTHE JEHCTBUI, NMPUHOCIIIUX Bpel OKpYKarollel MpUpPOAHOI cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONMPUSATHBIC YKOJOTHUECKUE IMOCIEACTBUS MPEITPHHIMAEMBIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HAJIMYUE PA3BUTOIO HKOJIOTUYECKOTO MBIIIIECHUS, SKOJOTHYECKOH KYyJIbTYphl, OIMbBITA
NESTENIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS pPYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHHMKATUBHOW M COIMAIBHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOM IESITETBHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUS HAayKM H OOIICCTBEHHOM TMPAKTUKH, OCHOBAHHOTO Ha JHMAJIOTE€ KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE S3bIKOBOI M UNTATENIbCKON KYJIBTYpPhI KaK CPEICTBA B3aUMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHUE crenupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PalMOHAJILHOTO HAYYHOTO MBILUICHHUS, CO3/IaHUH 1IEJIOCTHOTO MPEACTaBIEHUS 00 OKpYKaroIleM
MUpEe Kak O €IWHCTBE TMPHUPOABI, dYeloBeKa M OOIIecTBa, B TO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodieM COXpaHEHHUsI TPUPOTHOTO PAaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECeueHus
HOBOTO YpPOBHS Pa3BUTHUS MEIUIIMHBI, CO3/IaHHE MEPCINEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEUECTBA, MMOMCKA MyTel BBIXOAA U3 TII00AbHBIX
HKOJIOTMUYECKUX MPOOJIeM U o0ecTieueHus nmepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATIBHOMY
WCIIOJIb30BAHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B MOJyYEHUU OMOJOTMYECKMX 3HAHWU B LIEJSAX MOBBIIMIEHUS 00Ien
KYJIbTYpPbI, €CTECTBEHHO-HAyYHOH T'pPaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIHMOHAIbHON
TPaMOTHOCTH O0yUaronuxcs, GopMUpPyEeMO PU U3y4eHUU OHOJIOTHH;

MOHUMAaHWE CYIIHOCTA METOJOB TO3HAHUS, MCIOJIB3YyEMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS JUIS aHaiu3a U OOBSICHEHMS SBJICHUN
OKPYKAIOIIeT0 MHUpPa M MPOUCXOIAIIMX B HEM HW3MEHEHUH, yMEHHE JaenaTh 00OCHOBAHHBIE
3aKJTIOYEHHUS HA OCHOBE HAyYHBIX (DAKTOB W HMMEIOMIMXCSA JAaHHBIX C METbI0 TONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJIOTHMYECKUE 3HAHMS JJs pelieHus
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAay4YHOW JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ASITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O W CaMOOOpa30BaHHIO, K
AKTUBHOMY IIOJTYYCHUIO HOBBIX 3HAaHUU II0 6HOJIOFI/II/I B COOTBCTCTBHU C XHU3HCHHBIMU
OTPEOHOCTSAMM.

METAINIPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ylbTaThl OCBOEHUSI ydeOHOro mpeamera «buoiorus» BKIIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOIIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXpeIMeTHBIC) OOIICHAYYHBIE TIOHATHS, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHON KapTHUHBI MUPA
U crienu(uKy METOJIOB IMO3HAHUS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJIEHUE, TPOIECC, CUCTEMa, HAy4YHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCleOBaHUe, HAOIIOJEeHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHUBEpCaJbHbIC
yueOHbIe JeHCTBUS (IMIO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC), 00ECIICUUBAIOIINC
dbopMupoBaHre (PYHKIIMOHAIBHONH T'PAMOTHOCTH U COIMAILHOW KOMIIETCHIIUH OOYYaroIIUXCs,
CIIOCOOHOCTh oOyuaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCHUTUTMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCAJbHBIE YyueOHBbIC ACHCTBHS B IO3HABATENBHOU U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHbie pe3ysbTaTbl OCBOCHUS MPOrpaMMbl CpeIHEro o01iero oOpa3oBaHHS
JIOJKHBI OTPaXkaTh:

OByaieHHe YHHBEPCAJIbHBIMHM Y4eOHBIMH N03HABATEIbHBIMY /ICHiCTBUSIMH

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENILHO (DOPMYJIMpPOBaTh M aKTyaJlM3UPOBATH MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHHUS (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 0000IIeHUs), PACKPbIBaTh CMBICT OHOJIOTHYECKUX
MOHATUH (BBIAETATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIMBATH CBSI3H C IPYTUMU MTOHSATUSAMH );

ONpENENATh LENU JeATeTbHOCTH, 3aJaBas MHapaMmMeTpbl W KPUTEPUU HX JIOCTHKCHHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTH C TOCTABICHHBIMU LIEJISIMHU;

UCIIONIb30BaTh OMOJIOTHYECKUE TOHSTHS Uil OObsACHEHUs (AKTOB M SIBICHUN KUBOU
TIPUPO/IBI,

CTPOUTH JIOTMUECKHE pacCyXkAcHUs (MHIAYKTUBHBIE, JEIYKTUBHBIC, [0 aHAJIOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBO/IbI U 3aKJIIOUYEHUS;

MPUMEHSATH CXEMHO-MO/JICIBHBIE CPEACTBA JJIS MPEJACTaBICHUSI CYIIECTBEHHBIX CBSA3EH
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTHBOPEUMM Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX HUCTOUHUKAX;

pa3pabaThIBaTh TUIAH PEHICHUs TPOOIEMBI C YUETOM aHallM3a UMEIOIINXCS MaTepHalbHBIX
¥ HEMaTepHATbHBIX PECYPCOB;

BHOCUThb KOPPEKTHBBI B JIEATEIBHOCTb, OIEHWBATh COOTBETCTBUE PE3YJIHTATOB LEISM,
OIICHUBATh PUCKH MOCIEACTBUI IESITEIbHOCTH;

KOOPJIMHHUPOBATh M BBINOIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUNICHUE TTPH PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBUS:

BJIQ/ICTh HABBIKAMH y4€OHO-MCCIIEOBATENHCKON U MPOEKTHOW AESITENFHOCTH, HaBBIKAMU
pasperieHus: mpooyieM, CTOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIIFHOMY TMOUCKY METOJIOB
pEeICHUS TPAKTUYECKUX 3a]1a4, MPUMEHEHHIO PA3IMYHBIX METOIOB TTO3HAHMS;



UCIIOJIb30BaTh PAa3jMyYHbIe BHUABI ACSITEIBHOCTH IO TMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
UHTEpIpeTaln, NPeoOpa3oBaHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTYallUiX, B TOM YHUCIE TpPHU
CO3JIaHUH Y4EOHBIX M COIIMATIBHBIX POCKTOB;

dbopMupOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHEH, KIIOYEBbIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33Jaud B OOpA30BATEIBHON NEATEIHHOCTH U
KU3HEHHBIX CHUTYaLUsX;

BBISIBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUTaTh
rUnore’y e€ penieHusi, HaxOIUThb apryMEHThI [JIs J0Ka3aTelIbCTBA CBOMX YTBEPXKICHHIA,
3aJaBaTh MapaMeTPbl U KPUTEPUHU PEIICHUS;

QHAIM3UPOBATh IIOJYYEHHBbIE B XOJE€ PpELICHUS 3aJaud pPe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIbIT;

OCYILECTBIISATh IIEJICHANIPABICHHBIN TMOMCK IMEPEHOCa CPEACTB U CIIOCOOOB JCHCTBUS B
po(hecCHOHATLHYIO CPEy;

yMETh TMEpPEHOCUTHh 3HAaHUS B  [O3HABATEIbHYI0O U  MPAKTUYECKYID  001acTu
KU3HEEATENIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE WJEH, NpEUIaraTh OPHUTHHAIBHBIC TOJXOAbI W PEUICHUS, CTABUTh
po0JIeMBl U 3a/1a4H, JOMYCKAIOUINe aTbTePHATUBHBIC PEIICHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HMH(OpMalLUU (TEKCTe yuyeOHOro mnocolus,
HAYYHO-TIOMYJIIPHOU JIUTEpaType, OMOIOTHYECKUX CIOBAPSIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax mgaHHbIX, B UHTepHeTe), aHAIM3UPOBaTh WHGOPMALMIO DPA3JIUYHBIX BUIOB U (QOpM
MPEJICTaBICHUS, KPUTHUYECKH OIIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3ampochl U IPUMEHATH pa3jIMuYHblE METOAbl IpPH IOUCKE U OTOOpe
Ounonoruveckoi HHPOpPMaIUU, HEOOXOIUMOH JIJIsl BBITOJIHCHUS YUSOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAbHYIO (OpPMYy MPEACTABIECHUS OMOJOTUYECKON
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIbI, PUCYHKHU U JIPYTrOe);

UCMOJIb30BaTh HAy4HBII S3bIK B KauecTBE CpeAcTBa IMpH padboTe ¢ OMOIOTHYECKOMH
uHpopMaLrell: TPUMEHATh XUMHYECKHe, (PU3NYeCKHe U MaTeMaTW4ecKHe 3HAKM M CHMBOJIBI,
dbopmysbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBbIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISITHOCTH;

BJAJ€Th HABBIKAMU PpACHO3HABaHUS M 3allMThl WHGpOpMalUMU, HHGOPMAIIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) obmenmue:

OCYILECTBIISATh KOMMYHHKAIIUK BO BceX cepax >KM3HM, aKTUBHO Y4acTBOBAaThb B JHAJOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKa3bIBATh
CY)KICHHS OTHOCUTENIbHO BBIMOJHEHHs] Mpe/laraeMoi 3a7aud, YYUTHIBaTh MHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JAHANIOTa WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJibHBIE CpeJCTBA OOILIEHMs, MOHUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QIIMKTHBIX CUTYallud, YMETh CMAT4aTh KOH(IUKTHI U
BECTH MEPErOBOPHI;



BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHMS M B3aUMOJEHCTBHSA, MOHMMATh HaMEpPEHUs
JPYTuX JIOACH, MPOSIBIATh YBAXHUTEIHHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3sBEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HCIOJB30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
peleHny OMOIOrnYecKoil MpodsieMbl, 0OOCHOBBIBAaTh HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX NICHCTBUH ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BBIBaTh M KOOPIWHUPOBATH
JEUCTBUS 1O €€ NOCTH)KEHHIO: COCTaBIATh IUIAH JEHUCTBUM, PAaCIpEAeiATbh POIU € Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOH paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX CHTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS BBIABICHUS NpoOJieM M HX pelIeHUs B
KU3HEHHBIX M YUE€OHBIX CUTYallUsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUM LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JICUCTBUAX M IMOCTYIKAaX MO OTHOIIEHUIO K >KMBOW MPHUPOJE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKPYKaIOIIHNX;

CaMOCTOSITENIbHO OCYILECTBJIATh TO3HABATENIbHYIO JESITEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4M B 0Opa30BaTENbHOW JESITEIbHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs] MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEHN U MPeIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEATOYTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OLIEHUBATh IPHUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (POPMUPOBAHMIO M TPOSIBIICHUIO IIMPOKON IPYIUIIUH B Pa3HBIX 00JACTIX
3HaHWUH, TOCTOSTHHO MOBBIIIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCuu KaK OCO3HAHUSI COBEPILAEMBbIX JE€UCTBUMN
Y MBICITUTEJIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMM, UCIIOJIb30BATh MPUEMBI pedIeKCUI
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO pelleHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHWKEHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHsATHE CEOs1 U IPYTrUX:

NPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,



MPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX MPU aHAJIW3€ PE3yJIbTaTOB EATEIbHOCTH;
MpU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIIUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMmbel COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buosorus» HaydHble 3HaHUS, YMEHUS U
CHocOOBl JIMCTBUH 1O OCBOCHMIO, WHTEPHpPETAllMd W NPeoOpa3oBaHUIO 3HAHWMA, BUIBI
JESATEIIbHOCTH 1O IOJYyYEHUI0 HOBOTO 3HAHMS M NMPUMEHEHMIO 3HAHUN B PA3IMUYHBIX Y4€OHBIX
CUTyallUsX, a TaKKe B PpEAIbHBIX J>KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouosjoruei. B
porpaMMe NpeAMETHbIE Pe3yJIbTaThl IIPEACTaBIEHBI 10 roJjamM 00yueHHUsL.

[IpenmerHble pe3ynabTaThl OCBOCHHS YydeOHOro mnpeamera «buonorus» 6 10 knacce
JIOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHMM O MECTe M pOJU OMOJOrMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHMM COBPEMEHHOH €CTeCTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAyYHOT'O MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOIOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIEHOM TPaMOTHOCTH YEJIOBEKa [T PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHME PacKpbIBaTh COJIEpPKaHUE OMOJIOrMYECKMX TEPMUHOB U MOHSATUMN: XKU3Hb, KJIETKa,
opraHusM, Merabonu3sM (0OOMEH BEIIECTB M  IpEeBpallleHue DSHEPruu), TIoMeocTa3’
(camoperynsnusi), ypOBHEBas  OpraHu3alMs OKHBBIX  CHUCTEM, CaMOBOCIPOM3BEIECHUE
(penpoaykuusi), HaCJI€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHHME H3JaraTb OMOJOrMYECKHEe TEOpUH (KJIETOYHAas, XPOMOCOMHasi, MyTallMOHHas,
HEeHTpajdbHas JorMa MOJEKyIsapHoi Ouonoruu), 3akoHbel (I. Mennens, T. Moprana, H. W.
BaBuosa) u yuenus (o LeHTpax MHOrooOpasusi U IPOMCXOXKACHUS KyIbTYpHbIX pactenuid H. U.
BasuiioBa), onpenenars rpaHuLbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE BIAaJIeTh METOJaMH HAyYHOTO MO3HAHHWS B OMOJIOTWMHU: HAOIIOJACHWE W ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJIOTMYECKOrOo
DKCIEPUMEHTA, BBIIBWKEHUE THMIIOTE3bl, BBISABICHHUE 3aBUCHUMOCTH MEXIY HCCIEIYyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHWE IOJYyYEHHBIX PpEe3yJIbTAaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHUE JIeJIaTh BBIBObl HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTAaTOB;

YMEHME BBIIECISTh CYHIECTBEHHBIE NPU3HAKM BUPYCOB, KJIETOK IPOKApUOT U JYKapuoT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOCHHOCTH NPOLIECCOB: 0OMEHa BEIIECTB U
IpEBpaLeHNs] PHEPrUu B KIIETKE, (POTOCHHTE3a, IMJIACTUYECKOIO0 M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIIOJI0TBOPEHUS], Pa3MHOKEHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opraHusma (OHTOIeHe3);

yYMEHUE NPUMEHSTh MOJTy4YE€HHbIE 3HAHUS Uil OOBSICHEHUs OMOJOTMYECKHX IMPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUECKUX PEILEHUI B TOBCEJHEBHOM KU3HHU C LENIbI0 O0ecTieueHust
0€30MacCHOCTH CBOEr0 3JI0POBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJIEH, COOJIIOJIEHUsT HOpPM
IPaMOTHOTO TOBEJIEHUsI B OKpYXarolleil NpUpoAHOl cpene, NMOHMMaHUWE HEOOXOIUMOCTH
UCTIOJIb30BaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Ul pallOHAJIBLHOTO
MPUPOIONOIB30BAHUS;

YMEHHME pelllaTh »JJIEMEHTapHble TIE€HEeTHYeCKHe 3a/Jadyd Ha MOHO- U JUTHOpUAHOE
CKpeIMBaHNe, CLIETUICHHOE HaClleJIOBaHUE, COCTABIATh CXEMbl MOHOTHOPHIHOTO CKpEIUBaHHS
JUIsl TIpE/ICKa3aHusl HacleA0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUecKue paboThl, coOI0AaTh MpaBuia Mpu
paboTte ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;



YMEHHE KPUTHYECKH OLEHMBATh W HHTEPIPETHPOBATh HH(OPMAIHMIO OHOIOTHYECKOTrO
COJIepKaHUs, BKIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHWUA W3 Pa3lIMYHBIX HCTOYHHUKOB (CpeicTBa
MaccoBOW HMH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACMEKThl COBPEMEHHBIX
UCCIIEeJOBaHUN B OMOJIOTUY, METUIIMHE, ONOTEXHOJIOTHH;

YMEHHE CO3[aBaTh COOCTBEHHBIE NHCBMEHHBIE M YCTHBIC COOOLICHHUs, 0000mas
Ouonornyeckyro MHGOPMALMI0O M3 HECKOJIBKMX HCTOYHHMKOB, TPAMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ' HaumeHoBaHme
(undposbie)
n/ pa3aeyioB U TeM Bcer  Konrpoubn IIpakTnyeck
o0pa3oBaTe/ibHbIE
n NPOrpamMMsl 0 ble padoThI ue padoThl
pecypchl
bubmuorexa [JOK
buonorus xax
1 2 0.5 https://m.edsoo.ru/7f41c
Hayka 292
’KuBEIE CHCTEMBI bubmorexa LOK
2 1 https://m.edsoo.ru/7f41c
Y X OpraHu3aIus 992
XUMHUYECKUH bu6mmoreka [IOK
3 COCTaB U 8 1 https://m.edsoo.ru/7f41c
CTPOEHUE KIIETKH 292
bu6mmoreka [IOK
JKuzHenesTenbHO
4 6 https://m.edsoo.ru/7f41c
CThb KIICTKH
292
Pasmuoxenue u
— bubmuoreka [JOK
5 4 5 1 https://m.edsoo.ru/7f41c
pa3BUTHE 992
OpraHU3MOB -
HacaencrBennoct bu6mmoreka [JOK
6 b U U3MCHYMBOCTh 8 1.5 https://m.edsoo.ru/7f41c
OpraHu3MOB 292
Cenexuus
bu6mmoreka [IOK
OpPraHHU3MOB.
7 3 https://m.edsoo.ru/7f41c
OCHOBEI
292
OHMOTEXHOJIOTHH
bu6mmoreka [JOK
8 PesepBHOE Bpems 1 https://m.edsoo.ru/7f41c
292
OBIIEE
KOJIMYECTBO
34 0 4
YACOB IO

I[TPOTPAMME
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IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoandecTBo yacoB DJIeKTPOHHBIE
KonTpoas IMpakTnuyec Aara uugposbie
Tema ypoka Bce H3Y4eH
n/ ro HbIe KHe st o0pa3oBaTte/ibHbIE
n padoThbI padoThI pecypcbl
bubnunorexa LIOK
BHOJIOrHs B https://m.eds00.ru/86
CHUCTEME HayK L 3e6l2z
https://m.eds00.ru/86
3e632a
Metoapr
TTO3HAHUS
JKHBOU
TIPUPOJIBIL.
[IpakTryeckas
bubnunoreka LIOK
pabora Ne 1
JCHOTE30BAM 1 0.5 https://m.eds00.ru/86
3e6122
1€ pa3IuIHbIX
METOIOB MpHU
W3y4YEHUU
OHOJIOTHYECKHU
X 00BEKTOBY
buonornueckn
e CHCTEMBL, bu6nmorexa LIOK
e —— 1 https://m.eds00.ru/86
3e6564
U3y4yeHue
XUMUYECKUHN
COCTaB KJICTKH. Bu6nmorexa [{OK
Bonau 1 https://m.eds00.ru/86
MHHEPAIbHBIE 3e674e
COJIH
benxu. CocraB bubnmorexa LIOK
U CTPOCHHE 1 https://m.edsoo.ru/86
OCIIKOB 3e6b72
DepMeHTBI —
OHOJIOTHYECKU
e bubnunorexa LIOK
KaTaJIN3aTOPBI. 1 0.5 https://m.eds00.ru/86
JlaGopaTopHas 3e6b72
paborta No 1

«M3yuenue
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https://m.edsoo.ru/863e6b72
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KaTaJTUTHIECKO
1 aKTUBHOCTH
(dhepmeHTOB (Ha

npumMepe
aMHJIa3bl UIIH
KaTaJiasbl)»
bu6nmorexa [IOK
Yriaeroasl.

7 - https://m.edso0.ru/86
3e6870
bubnunoreka LIOK

Hykneunosbie
8 enores. AT https://m.edsoo.ru/86
3e6d5c
Hcropus n
METO/IbI
H3yueHus bubnuoreka [IOK
9 CTCTKIL https://m.eds00.ru/86
3e6e88
Knerounas
Teopus
Krerka xak
10 LIEJIOCTHAS
JKUBas CHCTEMa
Crpoenue
YKapUOTHYECK
OH KIICTKH.
JlaGopaTopnas
pabota Ne 2
«H3yuenue
CTpocHUA bubnmnorexa [JOK
KJIETOK https://m.eds00.ru/86
11 pacTeHui, 0.5 3e6ff0
KUBOTHBIX, https://m.eds00.ru/86
rpuoB u 3e716¢
OakTepuit o
MHUKPOCKOTIOM
Ha TOTOBBIX
MUKpoTpemnapa
TaxX M UX
OTTCaHUE»
OOmeH bubnunorexa LIOK
12 BCIIECTB UJIH https://m.edso00.ru/86
MeTa00IU3M 3e766¢
DOTOCHHTES. but6moreka [JOK

13 https://m.eds00.ru/86
XeMOoCUHTE3

3e7c98
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https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
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bubnunoreka LIOK

14 91{ CPYETHHCCK https://m.eds00.ru/86
uii o0OMeH
3e7aae
KuzHeHHbIN
LUK KJIICTKH.
Henenue
KIIETKH.
MuTto3.
JlaGopaTopHas
pabora Ne 3 bubmmoreka [JOK
15 «Habmonenue 0.5 https://m.eds00.ru/86
MHTO3a B 3e7dc4
KJIETKaX
KOHYHKa
KOpeIKa JTyKa
Ha TOTOBBIX
MHUKpOIpernapa
Tax»
buocuntes
OeKa. bubnunoreka LIOK
16 Peakmus https://m.eds00.ru/86
MaTPUYHOIO 3e796e
CUHTE3a
Tpaucusius — bubnuoreka [IOK
17 OMOCHUHTE3 https://m.eds00.ru/86
Oenka 3e/96e
Hexnerounkie bubnmorexa LIOK
18 (OpMBI KU3HU https://m.eds00.ru/86
— BUPYCHI 3e7540
bubnmorexa LIOK
®opmeI https://m.eds00.ru/86
19 Pa3sMHOKEHUS 3e81b6
OpraHu3MOB https://m.edso0.ru/86
3e831e
bubnmorexa LIOK
20 Meiio3 https://m.eds00.ru/86
3e7f4a
ObpazoBanue
U pa3BUTHE
MTOJIOBBIX
CIETOK. but6mmoreka [IOK
21 e —— 0.5 https://m.eds00.ru/86
3e81b6
ue.
Jlaboparopnast

pabota Ne 4
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22

23

24

25

26

«3yueHue
CTpOCHUSA
MOJIOBBIX
KJIETOK Ha
T'OTOBBIX
MHUKpOIIpernapa
Tax»
NuauBunyansH
0€ pa3BUTHE
OpraHu3MoOB

I'enmeTnka —
HayKa o
HacJIeICTBEHHO
CTHU U
H3MEHYUBOCTH

3aKOHOMEPHOC
™
HaCJIEI0BaHUs
MIPU3HAKOB.
Monorubpuax
oe
CKpCIIMBAaHUC

Jlurudpunoe
CKpelIMBaHUE.
3akoH
HE3aBHCHMOTO
HACJICTOBAHUS
MPU3HAKOB

CuemieHHOE
HaCJIeJOBaHHE
MIPU3HAKOB.
JlaboparopHnast
pabora Ne 5
«3yuenue
pE3yNbTaToB
MOHOTHOPUIHO
rou
TUTUOPUTHOTO
CKPEIIUBAHUS
y Ap030(HITBI
Ha TOTOBBIX
MUKpoOTIpernapa
Tax»

0.5

bubnunoreka LIOK
https://m.edso0.ru/86
3e8436

bubnunoreka LIOK
https://m.edso00.ru/86
3e86f2

bubnunoreka LIOK
https://m.edso00.ru/86
3e8878

bubnunoreka LIOK
https://m.edso00.ru/86
3e89a4

bubmmoteka IIOK
https://m.edso0.ru/86
3e8c60

27

T'enetuxka

but6mmoreka [IOK
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28

29

30

rnoJia.
Hacnenosanue
MIPU3HAKOB,
CLIENJICHHBIX C
IOJIOM

3meHunBOCTH

Henacnencrse
HHas
W3MEHYUBOCTb.
JlaGopaTopnas
pabota Ne 6.
N3yuenue
MOTU(UKAITIO
HHOM
W3MEHUYUBOCTH,
MIOCTPOCHHE
BapHAI[IOHHOT
o psaaau
BapHalMOHHOU
KPUBOI
Hacnencrsenn
ast
W3MEHUYUBOCTb.
JlaGopaTopnas
paborta Ne 7.
«Ananus
MyTauun y
Ipo30(uis Ha
TOTOBBIX
MUKpoTpemnapa
Tax»

T'enetuka
geJI0BEKa

0.5

0.5

https://m.eds00.ru/86
3e8c60

bu6nmoreka [IOK
https://m.edso0.ru/86
3e8efe

bubnmorexa LIOK
https://m.edso00.ru/86
3e8efe

bubmmoteka IIOK
https://m.edso00.ru/86
3e8d78

31

32

Pe3epBHbIit
YPOK.
O06001enue no
TeMeE
«Hacnencrsen
HOCTbH U
H3MEHYUBOCTh
OpPraHu3MOBY

Cenexims Kak
HayKa U

but6mmoreka [IOK
https://m.edso00.ru/86
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IpoILECC 3e9214
Metonanl u
JIOCTHIKCHHS bubmuorexa [IOK
33 CEJICKIIUH 1 https://m.eds00.ru/86
pacTeHui u 3e9214
JKNBOTHBIX
buorexnonoru bubnunoreka LIOK
34 s KaK OTpacib 1 https://m.eds00.ru/86
MPOU3BOACTBA 369336
OBLIEE
KOJIMYECTBO 34
YACOBIIO

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knace/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u apyrue /Tlox pen.
[Taceunuka B.B., Akuronepnoe o6miectBo «M3aatenbetBo «IIpocBemienuey

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

1. Anacracosa JI.I1. O6mas 6uonorus. Jumaktuueckue marepuansl. — M.: Bentana-I'pad,
1997.

2. bornanosa T.JI., CononoBa E.A. buonorus. CipaBoYHUK 1)1 CTApIIEKIACCHUKOB U
nocrynatomux B By3sl. — M.: ACT-nipecc, 2006.

3. bonrosa 1.B. C6opnuk 3aaa4 o ob1eit ouonoruu 1ig nocrynaromux B BY3s1. — M.:
Onukc 21 Bek, 2005.

4. 3axapoB B.b., MamonTtoB C.I'., Conun HU. O6mas 6uonorus: Yueo. msa 10 — 11 .
obmieoOpazoar. Yueb. 3aBenenuii - M.: JIpoda, 2005.

5. Puc 3., Ctepubepr M. Ot kieTok k aromam: UmrocTpupoBaHHOE BBEICHUE B
MoJeKyIsipHyto ouonoruto: Ilep ¢ anri. — M.: Mup, 1988.

6. CyxoBa T.C., Ko3znoBa T.A., Connn H.W. O6mas 6uonorus. 10 — 11 xi.: Pabouas Terpaap k
yueOHuky / mox pen. B.b. 3axaposa. — M.: [Ipoda, 2003.

7. Ypoku obueit ononoruu: [locodbue mis yuurens / B.M. Kopcynckas, I'.H. Muponenxo,
3.A. MokeeBa, H.M. Bep3uwinn. — M.: IIpocsemenue, 1986.

8. Kpukcynos E. A., [Taceunuk B. B. Oxonorus. 10 (11) knacc: Yue6. qns 6meo06pa3oBart.
yueb. 3aBefieHui. 5-e uzn., nopad. M.: JIpocga, 2001. — 256 ¢

9. Peitmepc H. ®@. Kparkuii cioBaps Onosorndeckux TepMuHOB: KH. 1715 yaurens. — 2-e u3z.
M.: [Ipoceemenue, 1995. — 368 c.

10. Peitmepc H. @. Hauana skonorudeckux 3Hanuii. M.: M3garensctBo MHOITY, 1993. — 261
c.

11. Oumuknonenus misa nerer. I'mas. Pen. B. A. Bomoaguu.M.: ABanra+, 2001. — 448 c.

12. Bep3unun H.M., Kopcynckas B.M. O6mas metoauka npenogaBanust Ouonoruu. — M.:
ITpocsemienue, 1986.



13. 3axapoB B.b, Mycradun A.I". O61m1ast OM0n0THs: TeCThI, BOPOCHI, 3a1aHusl. — M.:
ITpocsemenue, 2003.

14. Viranosa T.B., Kamunosa I'.C., Msarkosa A.H. COopHUK 3a1aHMii 110 001Iel OMOJIOTHH. —
M.: IIpocsemienue, 2002.

15. Mumuna H.B. 3aganus a1 caMocTosITeIbHON paboThI o oommei 6uosoruu. 11 xmacc. —
M.: IIpocemienue, 1985.

16. HInmxkunckas H.A. I'eneruka u cenexuus: Teopus. 3aganus. Orersl. — Capatos: Jlunei,
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET

«Emunas xomnekus [{upposerx O6pazoBarenbHbIX PecypcoBy (HaOop UG POBEIX PECYPCOB K
yueOnukam nuanu [Tonomapesoit M.H.) (http://school-collection.edu.ru/).

9.www.bio.1september.ru— razera «buonorus» -npuiaoxeHue K «1 ceHTIOps».

10.http://bio.1september.ru/urok/ -Matepuaisl kK ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX
CO3J1aH CalT, ObLIHM OMyOJIMKOBaHKI B ra3ere "buonorus". ABropamu caiita npojenana 6obias
paboTa Mo CUCTEMATU3UPOBAHUIO T'A3€THBIX CTATEH C yUETOM LIKOJIBHON y4eOHON IPOrpaMMbl
no npeamery "buonorus".

11. www.bio.nature.ru — Hay4HbIE HOBOCTH OHOJIOTHH

12.http://ebio.ru/ - DnexrponHslii yueOHUK «bronorus». ConepKuT Bce pas/esbl OHOIOTUH:
0O0TaHHKY, 300JI0THI0, AHATOMHUIO U (PH3UOJIOTHIO YETIOBEKa, OCHOBBI IIUTOJIOTHH M T€HETHKH,
9BOJTIOIIMOHHYIO TEOPHIO U SKOJIOTHI0. MOXKET OBITh PEKOMEH/IOBAH yIAIIAMCS JUTSI
CaMOCTOSITENIbHOM pabOThI.

13.http://www.gbmt.ru/ - TocynapcrBennsiit buonorunueckuit myseit um. K. A. Tumupsizesa.
BuptyasnbHsie skckypeun: JKuBoTHBIC B MU(aX U JereHaax, JKuBoTHbIe-CTpoUTENH, 3a00Ta O
notomctBe, OnacHbie )kuBOTHBIC. [{udpoBsie konuu GoHaa My3est MOTYT OBITh UCIIOJIb30BAHBI B
KAueCTBE MILTIOCTPALUit



