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HOACHUTEJBbHASA 3AIINCKA

[Ipu pa3paboTke mMporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
MOIXO0J0B K (opMmupoBaHHUIO coepxaHus yueOHoro mnpenmera «buosiorus» cocraBuim:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH, COICp)KaHuUs,
pe3ybTaToB OO0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJTOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
O0MMX LEISIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obuiero odbpaszoBanusi B Poccuiickoit @enepanuu, a Takxke MOJIOKEHUs 0 crerudpuke OUoIoruu,
e 3HAUYEHUU B TMO3HAHUM KUBOM MPHUPOABI U 00ECNEUYEHHUU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACTICHBI OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma no Guonioruu Ja€t npejacTaBieHue O LesaX, 00 001el cTpaTeruu 00y4eHus u
BOCIIUTAHUS M Pa3BUTUS OOydYaroIIMXCS CcpeAcTBaMU ydyeOHoro mnpeamera «buomnorusy,
orpenenser o00sA3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpYy, paclpelesieHue Io
paszienaM M TeMaM, PEKOMEHAYeMYIO IMOCJIeI0BAaTEIbHOCTh M3Y4YEHHUs y4eOHOro marepuaia c
Y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTENIbHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIXCs.

B mnporpamme 1o OHONIOTMU TakKe YYHUTHIBAIOTCA TpPeOOBaHUSA K IJIAHUPYEMbBIM
JUYHOCTHBIM, METANpPEJIMETHBIM M MPEIMETHBIM pe3yibTaraM oOydeHus B (popMHUpOBaHUH
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIHHOMN AEATEIbHOCTH/y4eOHBIX NEHCTBUN 00YyUJaIOMIUXCS IO
OCBOEGHUIO COJIEpP KaHUs OMOIOTHYECKOr0 00pa3oBaHUsl.

B nporpamme mo 6uosnorum (10—-11 kmaccel, 6a30Bblif YpOBEHb) peanv30BaH IMPUHIIHUII
IPEEMCTBEHHOCTH B HW3yYeHHH Owuosoruu, Omaromapss 4YeMy B HEW NpPOCMaTpUBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOrO  MBIILUICHUS,
MPEJCTaBICHU O 3J0pPOBOM 00pa3e >KM3HU U OEpeKHBIM OTHOIIEHHEM K OKpY)Karolen
npupoaHoii cpene. IloaTomy Hapsigy ¢ u3ydeHHEeM OOMIEOMOIIOTHYECKUX TEOPHUH, a TakKKe
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAOUINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B MOBCEIHEBHOM JKU3HU Ul PeLICHUs] IPUKIAJHBIX 3a/1a4, B TOM YUCIIe: MPOPUIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHHMS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00Pa3HOTO MOBEAICHUS B OKpYXKAIOIIeH MPUPOIHON cpere,
aHaM3a BIMSHUSA XO3AHCTBEHHOH JEATENPHOCTH YEJNOBEKAa Ha COCTOSIHME MPUPOJHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMs K NPUKIAJHOM HANpPaBIEHHOCTH Y4eOHOro
npeamera «BHOTOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUeHHsI YCIOBUH Ui pEeIIeHUs
OJTHOW M3 aKTyaJbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOTO 00pa3oBaHusl, KOTOpas MpeaIoaraet
dopmupoBaHHe y 00yJaromUXcs CIOCOOHOCTH afaNnTUPOBATbCS K HU3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCSI COBPEMEHHOI'O MHpa.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHoe MecTo. OHa
oOecrieunBaeT (QopMUpOBaHHE y OOydYalOIIUMXCS MPEICTABICHUNA O HAaydyHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoe, €€ OTIIMYUTENbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3MAaET YCIOBHMS Ui TO3HAHUS 3aKOHOB KMBOW TPHUPOJIBI,
dbopmupoBanus (PYHKITMOHAIEHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO0 W Oe30macHOro ooOpasa
KH3HH, YKOJIOTHYECKOTO MBIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIEC U YEIOBEKY.

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oouiero oopa3oBaHus, couanu3anuu odyyaromuxcs. M3yyenne
Ouoaorun obecrieunBaeT YCIIOBHS TSt dbopmupoBaHUs WUHTEJUICKTYaIbHBIX,



KOMMYHUKAIIMOHHBIX U MH(GOPMAIIMOHHBIX HABBIKOB, ACTETUYECKON KYyJIbTYphl, CIIOCOOCTBYET
WHTETpaIMi OUOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSMHU U3 JIPYIHMX Y4eOHBIX MPEIMETOB, B
qacTHOCTH, (pu3uku, xumun u reorpadun. Ha3BaHHBIC TTONOKEHUS O PETHA3HAYCHUH YIeOHOTO
npenmera «buonorus» COCTaBUIM OCHOBY Ul ONpENENICHUS MOAXOJI0B K OTOOpy U
CTPYKTYPUPOBAHUIO €TO COAEPKAHUS, TPEJICTABICHHOIO B IPOrpaMMe Mo OMOJIOTHH.

OT160p conepxkanus yueOHOro npenmera «buonorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
HO3HULUN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHU C KOTOPBIM OOYYarOIIUECs TOJIKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUUMbIe sl (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaestoiie
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKPY’KaIOLeH MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUYECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHMMAIOT D3JEMEHTBHl COJEpXKaHMUSA, KOTOpbIe CIyXaT OCHOBOW [uii  (HhOpPMHUPOBAHHS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIMIX JTUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3AlUK OHOJIOTHYeCKOro o0pa3oBaHusl.

CrpyKTypupoBaHHue coOJepKaHus y4yeOHOro MaTepuasia B NporpaMMme Mo OHOJIOTHU
OCYIIECTBIIEHO C Y4ETOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00 OTIIMUMTEIBHBIX OCOOCHHOCTSIX
J)KUBOW MpPUPOABI, O €€ YPOBHEBOH OpraHu3alMd U 3BOJIIONMU. B COOTBETCTBUM € 3TUM B
CTpYKType y4deOHOoro npeamera «buonorus» BBIIEICHBI CIEAYIOIINE COJIep:KaTelbHbIe TUHUU:
«buonorus kak Hayka. MeTo/ibl HAy4YHOTO To3HaHUM», «KileTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3Mm Kak Ouosnorudeckas cuctema», «CucreMa U MHOrooOpa3ue OpraHu4ecKoro MHpay,
«OBOIIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Heap usydenus ydyebHoro npeamera «buonorus» Ha 06a30BOM YpPOBHE — OBIAJCHHE
00yJalOIMUMHUCS 3HAHUSAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TU 3HAHUS JJI TPAMOTHBIX JICUCTBHI B
OTHOIIEHUH O00BEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

JlocTH:keHMe 1ead U3ydeHus ydebHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
o0OecrieunBaeTcs pelieHuEM CeYIUIUX 3a1a4:

-OCBOEHHE OOYYaIOMIMMHUCS CHUCTEMbl 3HAHWH O OHOJOTHMYECKHX TEOpPUAX, YUCHHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTEe3ax, MpaBUjaX, CIYKalluX OCHOBON s (OpMUPOBaHUs
MPEACTABICHUI O €CTECTBEHHO-HAYYHOW KApTUHE MHUpa, O METOAaX HAy4yHOTO MO3HAHUA,
CTPOEHUH, MHOT0OOpa3sMM U OCOOEHHOCTSIX MBBIX CHCTEM Pa3HOIO YPOBHSI OpraHU3alluy,
BBIJIAIOIITUXCSI OTKPBITUSAX U COBPEMEHHBIX MUCCIIEIOBAHUSIX B OMOJIOTHH;

-popmupoBaHue y OOydaroluXcsl MO3HABATENbHBIX, WHTEIJIEKTYadbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B MpoIecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJIeN ¥ TIOJIX0/I0B K U3YyUYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIUu;

-CTaHOBJICHHE Yy oOOydJarommxcsi oOmeld KyJabTyphl, (YHKIMOHAIbHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPHUPOABI Ha
OCHOBaHUU 3HAHUH U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

-popmupoBaHue y oOy4aroumxcs yMEHMH WIUTIOCTPUPOBATh 3HAUYEHHE OMOJIOTMUYECKHUX
3HAHUW B TMPAKTHYECKON JEATETLHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUITUHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTUI;

-BOCIIUTAaHUE YOEXKIEHHOCTH B BO3MOXXHOCTH TO3HAHHS YEIOBEKOM >KMBOW MPHUPOIBI,
HEO0OXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIFOACHUS STUYECKUX HOPM IPHU ITPOBEICHUH
OMOJOTUYECKHUX UCCIIEJOBAHMI;

-0CO3HaHHUE IEHHOCTHU OMOJIOTMUECKUX 3HAHWN JJISl TOBBIIMICHUS YPOBHS YKOJIOTHYECKON
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

-IPUMEHEHUE TPUOOPETEHHBIX 3HAHUN W YMEHUW B TIOBCETHEBHOM KM3HU JIJIST OIEHKH
MOCNEACTBUM CBOEH NEATeNbHOCTH IO OTHOIIEHUIO K OKpYXarollel cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHWE U COOI0IEHNE Mep TPODUIaKTHKY 3a00IeBaHUH.



B cucreme cpennero ob6mero oopa3zoBanusi «buonorusy», usydaemasi Ha 6a30BOM ypOBHE,
SBIISIETCSL O0S3aTENBHBIM YYEOHBIM TPEIMETOM, BXOMISIIMM B COCTaB IMPEAMETHON obmacTu
«EcTecTBEeHHO-HAYUYHBIC MTPEIMETHIY.

Juis n3ydeHuss OMOJIOTUM HAa 0A30BOM YPOBHE CPEIHEr0 OOIIEro 00pa3oBaHMs OTBOIHTCS
68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJAEP/KAHUE OBYYEHUA

10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHHYECKUMHU U JPYTUMU
€CTECTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CTeTHKOM u mpaBoMm. Ponb Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucreMa OMOJOrHUYecKUX HayK.

Metoap!l o3HaHUS KUBOM MPUPOB! (HAOII0AEHUE, SKCIIEPUMEHT, OIMCAaHUE, H3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdeMoHcTpanum:

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

Tabmuubt 1 cxembl: «MeTOobI TTO3HAHUS KUBOW PUPOIBD.

JlabopaTopHble 1 pakTHYeCKHEe PadoThI:

[Tpaktueckass pabota Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOIOB NpPHU HU3YUYECHUU
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. /KuBble cuCTEMBbI M HX OPraHU3aI U,

JKupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Owojoruu. OTIuYHMe >KUBBIX
CHUCTEM OT HEOPTAHUYECKOU MPUPOJIBI.

CpoiicTBa OumocucteM M HX pa3HooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHU3MEHHBIM,  MONYJSIHUOHHO-BUIOBOM,
AKOCHUCTEMHBIH (OMOTe01eHOTUYECKHIA), OMOC(hHEPHBIA.

JleMoHCTpanum:

Tabmuel u cxembl: «OCHOBHBIE TPHU3HAKU KHU3HU», «YPOBHU OpPraHHU3aIUU >KUBOU
TIPUPOIBI.

O6opynoBanue: moaens Mosekynnsl JJTHK.

Tema 3. XumMu4ecKkHii COCTaB U CTPOCHHE KJICTKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

OyHKIUM BOJIBI M MHUHEPAIbHBIX BemecTB B KieTke. [loanep:kaHne OCMOTHYECKOTO
Oananca.

benku. CocraB u ctpoeHune 0elIKOB. AMUHOKHUCIOTH — MOHOMeEpHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIEKYJIbI (TIEpBUYHAs, BTOPHYHAS, TPETUYHAs U UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoiicTBa OenkoB. buonornueckue GpyHKIMN OETKOB.

®epMeHTHl — Ouonornueckue karamuzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbpl. OTinuuss  QepMEeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aToOpPOB.

VYrneBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30KCupr003a), AucaxapH bl (caxaposa,
JIAaKTO3a) W TMOJNHCcaxapuibl (KpaxMmal, TJIHKOTeH, MeJUToNo3a). buomornyeckue QyHKINUN
YIJIEBOJIOB.



Jlunuaer:  Tpurmunepuapl, dochomunuabl, crepounsl. [uapoduIEHO-THAPOGHOOHBIE
cBoiicTBa. buonorndeckue ¢yHkiuu aunuaoB. CpaBHEHHE YTIIEBOAOB, OCIKOB W JTHUMHIOB KaK
HMCTOYHHKOB YHEPTUU.

Hyxneunoseie kuciotel: JIHK u PHK. HykneoTubl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynknuu JJHK. Crpoenne m ¢ynkumm PHK. Buger PHK. AT®: crpoenue u
byHKINN.

[Muronorus — Hayka o kierke. Kilerounas teopus — npuUMep B3aUMOJCHCTBUS UACH U
(dakTOB B HAYYHOM MO3HAHUH. METO/IbI U3yUCHHUSI KIETKH.

Knerka kak nenoctHas xuBasi cuctema. OOmiye npu3Haky KJIETOK: 3aMKHYTasi Hapy»KHas
memOpana, mosiekynbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTe3a Oeka.

Tumbl KIETOK: JyKapHOTHUYECKass H mIpokapuoruyeckas. OCOOCHHOCTHM CTPOSHHS
MIPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTHUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIIBHON, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIC CTPYKTYpPhI KIETOK — KJICTOYHASs CTCHKA, TIMKOKAIMUKC, MX (YHKITUH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHknmu. lluTormnmazmMa u €€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbmku, muzocoMmsl. [lomyaBToHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHJPHUH, IUIacTUibl. [IpoucxokaeHue MUTOXOHAPUA W IJIACTHUI.
Bunst muitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUYHBINA EHTP, LIEHTPUOJIH,
pecHUYKH, KryTuku. OyHKIIMU opraHoOU10B KJIETKH. BritoueHus.

SAnpo — perynsaTopHslif eHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdemoHcTpaumMu:

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

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJEY,
«PacrnpeniesieHe XMMAYECKUX 3JIEMEHTOB B )KUBOM MIPUPOAE.

Tabmuner u cxembl: «[lepuomudeckass Tabmuia XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJBI BOJbI», «buocunres 6enka», «CTpoeHne MoieKkyibl 6enka», «Ctpoenue pepmeHTay,
«Hyxkneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®y», «CTpoeHne 3yKapuoTUIeCKOM
KIeTkn», «CTpoeHue KHUBOTHOM KieTku», «CTpOeHHE pacTUTENbHOM KiIeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMnuasn».

OOGopynoBaHue: CBETOBOH MHMKPOCKON, OOOpylOBaHME AJs INPOBEJCHUS HAOIIOJCHUI,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIMPENApaThl PACTHUTEIIbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 1. «M3ydyeHHe KaTanUTUYECKON aKTUBHOCTH (DEepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopatopuast padota Ne 2. «M3yueHue CTpoeHHUS KJIETOK pACTCHUH, >XHUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTh KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. AcCCUMWISANMS (TJIaCTHUECKU OOMEH) u
JUCCUMMIIALINSA (PHEpreTuyecKuit 0OMeH) — IBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUHU MeTaboIM3Ma.

Tunbl oOMeHa BeriecTB: aBTOTpPoHBIH U rereporpodHblif. Ponb depmenToB B 0OMeHe
BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE.



®dotocunre3. CBeroBas u TeMHOBas (a3el (orocuHTe3a. Peakmuu QorocuHTe3a.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycrnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocHHTe3. XEeMOCHHTE3UpYIoIIue OakTepuu. 3HAUeHHE XEMOCHHTe3a JUIsl KU3HU Ha
3emuie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB,  BBICICHHE U
AaKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. DTalbl YJHEPreTHueckoro oomena. I mukonus. bpoxxenue u
ero Buabl. KucmopompHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.

Peakumu wmarpuuHoro cuHrte3a. leHernyeckas wunpopmamms u JHK. Peammzanums
TreHEeTHYeCKOi MHpopMau B KieTke. ['eHeTHUecKuit Ko M ero cBoWcTBa. TpaHCKpHUILIUA —
MatpuuHbli cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanuu. Koauposanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oernka.

Hexnerounsle ¢opmbl ku3Hu — Bupychl. HMcropusi otkpeiTus BupycoB (. W.
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO LUKJIA BUPYCcOB. bakTeprnodaru. bonesnu
pacTeHUl, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIE BUpYycaMu. Bupyc uMMyHOAepUIINTAa YeTOBEKA

(BUY) — Bo30oymutens CIIMJla. OOpaTHas TpaHCKpHUNLHMs, peBepTaza W HHTErpasa.
[IpodunakTrka pacripocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUM.
JdemoHcTpaumMu:

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

Tabmuubt u  cxembl: «Tumbl  nuranus», «Mertabonusm»,  «MUTOXOHAPUSY,
«OHepreTuueckuii oomMen», «Xnopormnacry, «Porocunrtes», «Crpoenue IHK», «Ctpoenue u
¢yHKIMOHMpOBaHUE TreHa», «CuHre3 Oenka», «l'eHeTnueckuili  Kom», «Bupycs»,
«bakrepnodarn», «Crtpoenue u ku3HeHHbIH nuka Bupyca CIIW/la, OGaxtepuodaray,
«Pemmukanms JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
oenka», «CTpoeHune KIeTKn», Mojienb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHIMBUHAYAIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1uki, MiaM KM3HEHHBIH MK kineTkd. MuTtepdasza u muros. IIporeccsl,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapuOTHUIl. JMIUIOMTHBIM U TarIOUIHBIA XPOMOCOMHBIE
HaOopel. XpoMaTuael. LluTtonoruyeckne OCHOBBI Pa3MHOXKEHHMSI M MHAMBUAYAJILHOTO Pa3BUTHUSA
OpraHU3MOB.

lenenne xnetkn — muto3. Cramgum muto3a. Ilpoiecchl, MpoucXonslIye Ha pa3HbIX
CcTagusgIX MUTO3a. bromorndeckuii CMBICII MHTO3a.

[Tporpammupyemasi rudesb KJIETKH — allonTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MojioBoe. Buapl  Oecrnonoro
Pa3MHOXXEHHUS: JIeJIeHHE HaJlBOE€, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOKeHue. VCKycCTBEHHOE KIIOHMpPOBAaHHE OPraHM3MOB, €0 3HAuY€HHE IS
CEJIEKIINH.

[TonoBoe pa3MHOXEHHE, €r0 OTIMYUS OT OECroI0ro.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsimue Ha craausx menosa. [loBemenne
XpoMocoM B Mero3e. Kpoccunrosep. bronornyecknii cMbICI M 3HaYEHUE MEN03a.

["ameTorenes — npotecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KHUBOTHBIX. [1o0BBIE JKene3bl:
CEeMEHHUKU M su4yHMKH. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTo30u,
AllleKsIeTka) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOECHHS SIMIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.



NunuBunyanbHOEe pa3BuUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (dMOpHUOTEHE3).
Otansl AMOPHOHATBHOTO Pa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHUE, TacTpYJISLUs,
opranorenes. IloctamMOpronansHOe pa3BuTHE. THIBI TOCTAIMOPHOHATLHOTO Pa3BUTHS: MPSMOE,
HenpsiMoe (IM4uHOYHOe). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHM, CTaJUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuipe! u cxembl: «DopMbl pa3MHOKEHHSI OPraHU3MOBY, «/|BOitHOE OII0I0TBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pPAcTCHUN», «JlelleHne KIETKU
Oaxrtepuii», «CTpoeHue MOJNOBBIX KIETOK», «CTpoeHHE XpOMOCOMBI», «KIETOUHBINA UK,
«Permmukanus JJHK», «Murtosy», «Meio3y, «lIpsimoe u Henpsimoe pa3Butue», «l'ameroreHes y
MJIEKOIIUTAOIINX U YeJI0BeKa», «OCHOBHBIE CTAINU OHTOTCHE3a.

O0opynoBaHue: MHUKPOCKOI, MuKpomnpenaparbl «CriepMaTo30U/bl MIEKOIUTAIOLIETOY,
«litnexnerka Miexonurawooero», «KapuokuHe3 B KiIeTKax KOpellKa JyKa», MarHUTHas
Moieb-anmukanus «/lenenue knetkny», monens JJHK, Moxens metadazHnoit XpoMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlabopaTtopHnast padora Ne 3. «HaOmroieHne MUTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
FOTOBBIX MUKpOIIpenapaTax».

Jlaboparopuas pabota Ne 4. «l3yueHue CTpOEHHS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieqcTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHetuku. Mcropuss pa3BuThs TreHETHMKH. Pojib LHUTOIOrMM M
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKi1ag poccuiicKkux U 3apyO0eKHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeToabl TEeHETUKH (THUOPHUIOIIOTUYECKUH, UUTOTeHETHYECKH, MOJIEKYIIpHO-
reHeTuyeckuii). OCHOBHbIE F€HETUYECKUE MOHATHUS. ['eHeTnyeckass CMHMBOJIMKA, UCTIOIb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACJENOBaHUS  NPU3HAKOB, ycTaHOBIEHHble [.  MeHaenem.
MoHorubpunHoe ckperypaiue. 3aKkoH eAMHO00pa3us THOpHIOB epBoro nokojiexus. [Ipasuio
JOMHMHHUPOBaHMs. 3aKOH paclleIUIeHUsl Mpu3HakoB. ['umore3a uuctoTel ramer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe  CKpelMBaHuWEe. 3aKOH  HE3aBUCHUMOIO  HACJEJOBAaHUS  IMPHU3HAKOB.
LluToreHeTHUeCKUEe OCHOBBI JUTMOPUIHOTO CKpELIMBaHMSA. AHAIU3UPYIOIIEe CKpelMBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIMBAHUS IS ONIPEIeTICHHsI TE€HOTUIIa OCOOH.

CuenneHHoe HacieoBaHue npusHakoB. PaGora T. Moprana mno cremieHHOMY
HacJIeJOBaHMIO r'eHoB. Hapyienue cuenneHus reHoB B pe3ynbTaTe KpOCCHUHIOBEpA.

XpOMOCOMHasl TEOpUS HACIIEACTBEHHOCTH. | eHETUUeCKHEe KapThl.

I'eneruka mona. XpoMOCOMHOE OIpe/eseHHe Moja. AyTOCOMBI U TOJIOBbIE XPOMOCOMBI.
['omorameTHble M TeTeporamMeTHble OpraHu3Mbl. HacimenoBaHue NpPU3HAKOB, CLEMJIEHHBIX C
HIOJIOM.

N3meHunBOCTh. BUibl N”3MEHUYMBOCTHU: HEHACIIECTBEHHAs U HacleACTBEHHasd. Ponb cpeapl
B HEHACJIEJICTBEHHOW W3MEHYMBOCTU. XAapaKTepUCTHKAa MOIU(PUKALMOHHOW HW3MEHUYHBOCTH.
BaprannonHbli psg u BapuanvoHHas kpuas. Hopma peakiuum npusnaka. KonuyecTBeHHbIE 1
Ka4yeCTBEHHbIE MMPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAM(PHUKAIIMOHHON HU3MEHYHBOCTH.

HacnenctBenHasi, MM reHOTUIIMYECKAsl, U3MEHUYNBOCTh. KOMOMHATHBHAS M3MEHYHBOCTD.
Meiio3 u moOBOM mporecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTallMOHHas
u3MeHYnBOCTh. Kitaccuukanuss myranuil: reHHble, XpOMOCOMHBbIE, T'eHOMHBIe. YacTtoTa U



MPUYHHBI MyTalluidi. MyTtareHabie GakTopbl. 3aKOH TOMOJIOTHYECKUX PSOB B HACIICICTBEHHOU
n3menunBocty H. . BaBumnosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealoTnYecKuii, OJIM3HELUOBbIM, IMTOreHETUYECKUH, OHMOXUMHUYECKHUM, MOJEKYISIpPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/eICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomoinbto [1I[P-anammu3a. HacnenctBeHHsble 3a0oieBaHHS
YyelloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C  HAclIeACTBEHHON MpPeIpacroiokKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaThueckue M TeHepaTHBHble MyTalud. CTBOJIOBBIE KIIETKH.
[TpuHIMIBL 370POBOTO 00pa3a KHU3HHU, TUATHOCTUKHU, MPO(PUIAKTHKH U JICYEHUS TEHETHUECKUX
Oone3Hel. MeauKo-reHETUUECKOE KOHCYJIbTUPOBAHHWE. 3HAUEHHE MEAMIIMHCKONM TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOoBeKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTeHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHHs] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Merio3y, «B3anmMoneicTBre ajielIbHbIX T'€HOBY, «[ €eHeTHnYeCKrue KapThl PACTEHUM, JKUBOTHBIX
u 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka H IKMBOTHBIX», «Bumgel wu3MeHunBoctu», «MoaudukannoHHas
u3MeHYuBOCTh», «HacnenoBanue pesyc-axropay, «l'eHeTnka rpymnm KpoBu», «MyTalnnoHHasS
U3MEHYUBOCTbY.

Ob6opynoBanue: Monaenu-anmiukanun «MoHoruOpuaHoe ckpemmBanue», «HemnomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
MuKpornpenapar «/{po3oduna» (Hopma, myrauuu (Gopmbl KpbUIbEB U OKPAcKu Tena), repoapuit
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «M3yueHue pe3ysibTaTOB MOHOTMOPUAHOTO U AUTHOPUIHOTO
CKpEIIMBaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopaTtopHnast pabota Ne 6. «M3yueHne Moau(pUKAIMOHHON U3MEHUYUBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaGopatopHass pabora Ne 7. «AHanu3 MyTauMid Yy Jpo30QHibl Ha TOTOBBIX
MUKpOIIpenaparax».

[TpaxTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POJAOCIOBHBIX YETOBEKay.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U IpoLecC. 3apoKICHUE CENeKIUU U foMecTukanus. Ydyenue H. U.
BaBwioBa 0 LEHTpax HPOUCXOXKIEHUS M MHOrooOpas3usi KylbTYpHbIX pacTeHuil. LleHTpsl
MPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, HOpPOJa, IITAMM.

CoBpeMeHHbIE METOJIbl CeNeKIHUU. MacCOBbI U MHAMBUIYAIbHBIH OTOOPHI B CENEKLUU
pacTeHui u kUBOTHBIX. OLleHKa 3KcTepbepa. biI3KkopoACTBEHHOE CKpeIMBaHNe — MHOPUIUHT.
Uucrtas nwHusa. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponctBenHoe ckpemmBanue — ayropuawHr. OtnanéHHas THOpuUau3amuss W e€ yCIeXH.
HckycCTBEHHBI MyTareHe3 M IOJY4YEHHE IOJIMIIONIOB. J[OCTHIKEHHS CENEKUUU DPACTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buoTtexHonoruss kak oOTpacib MNPOU3BOACTBA. ['€HHas WH)XEHepHUs. OTambl CO3JaHus
pexomOunanTHOM JIHK u Tpancrennsix opranumsmoB. Kiierounas wunxenepus. Knetounsie
KyJIbTYypbl. MUKpPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHHi. KiioHnpoBaHue BHICOKOIIPOIYKTUBHBIX



CEIbCKOXO03SUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE U JTHYeckue mnpodisembl. MO —
TeHETHUYECKU MOIU(DUIIUPOBAHHBIE OPTaHU3MEI.

JleMoHCTpauu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. liBaHoB.

Tabmupel u cxeMmbl: kapra «LIeHTpbI MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHuii», «llopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJabTypHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paboter akamemuka M. @. UBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounsle KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U HEPEHOC
TE€HOB, XpPOMOCOM).

Ob6opynoBaHue: MYISDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX03SIICTBEHHBIE PACTCHHS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHXKEHUS CEJeKIMU PACTeHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOHCIBITATEIbHBIA Y4acTOK, B TEIUIMYHOE
X03SIUCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHU
HA BA30BOM YPOBHE CPEJJHET'O OBLIIET'O OBPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBnuBaroTCs TpeOOBaHUSA K pe3ylbTaTaM OCBOEHUS
00y4JarIMMHUCS IPOrpaMM CpeHero o0Iero o0pa3oBaHusl: JIMYHOCTHBIM, METAIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pe3yJIbTaTOB OCBOCHHS INpeaMera «buoyorus» BbIIEIEHbI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHUCKON  Tpa)KIaHCKON
UJEHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOONPEEIICHHUIO,
HAJIMYMEe MOTHMBAUMU K OOyYeHUIO OHONOTWH, IIeJICHANpaBIEHHOE pPAa3BUTHE BHYTPECHHHX
yOeXJIeHUH JIMYHOCTH Ha OCHOBE KJIHOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULUN Pa3BUTHSA
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOy4aroIUMXcs pPYKOBOJICTBOBATbCS B
CBOEM  JEATENIbHOCTH  II€EHHOCTHO-CMBICIIOBBIMM  yYCTAHOBKAaMH, TPUCYLUIUMH  CHUCTEME
OMOJOrMYecKoro 00pa30BaHUs, HaJIMYME SKOJOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTD )KU3HEHHBIC TUIAHBIL.

JInyHOCTHBIE pE3ynbpTaThl OCBOCHMs nIpeamera «buoiorus» nocTUraroTcs B €AMHCTBE
y4eOHOM M BOCIIUTATENbHON JIEATEILHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMHU U JTyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOImiecTBe MpaBWJIaMH M HOPMAaMU MOBEAEHHMS M CIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMA,
CaMOBOCIIUTaHUS U CaMOPa3BUTHS, Pa3BUTHS BHYTPEHHEH NO3MIMM JIMYHOCTH, MATPUOTH3MA,
YBa)XEHUSI K 3aKOHY U IPaBOIOPSIKY, YEJIOBEKY TpPyJda U CTapIIEMy MOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAclIE€QUI0O W  TpaJuluUsaM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoint @enepannu, IpUpOAE U OKPYKarOLIEH cpelie.

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS y4eOHOTo mpenMeTa «buoiaorusy» TOMKHBI OTpaXkaTh
TOTOBHOCTb M CHOCOOHOCTH OOYHarolIUXCsl pyKOBOJCTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEU
MO3UIMEN JMYHOCTH, CHCTEMOH II€HHOCTHBIX OpHEHTAIMil, MO3UTHUBHBIX BHYTPEHHHUX
yOeXKJIeHUH, COOTBETCTBYIOIMX TPATUIMOHHBIM IIEHHOCTSM POCCHHMCKOTO  OOILEeCTBa,
paclIipeHe KU3HEHHOTO OIbITa U ONBITA AESITEIBHOCTH B IIPOLIECCE PEATU3ALNUN OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIBHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:



-c(OOPMUPOBAHHOCTh ~ I'PAXJAHCKOW MO3MIMM OOy4arollerocss Kak AaKTHMBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBa;

-OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX NpaB W OO0SM3aHHOCTEH, yBa)XCHHE 3aKOHA H
IIPABOIIOPAIKA;

-TOTOBHOCTb K COBMECTHOM TBOPYECKOM 1€ATEILHOCTH IPU CO3/1aHUM YUEOHBIX IPOEKTOB,
peneHnH y4eOHBIX U MO3HABATEIbHBIX 33124, BBHITIOJHEHUN OMOJIOTHYECKUX YKCIIEPIMEHTOB;

-CIIOCOOHOCTh  OTIPENeNATh COOCTBEHHYIO TIO3HMIMIO IO OTHOUICHHUIO K SIBICHUSM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

-yMEHHE Y4YMTbIBaTb B CBOMX JEHCTBHAX HEOOXOJUMOCTb KOHCTPYKTHBHOI'O
B3aMMO/JICHCTBUSA JIIOJIEH ¢ pa3HBIMU YOKICHUSMH, KYIbTYPHBIMU LIEHHOCTSIMH U COLIMAIIbHBIM
MI0JIOKEHUEM;

-TOTOBHOCTb K COTPYIHHUYECTBY B IPOLIECCE COBMECTHOI'O BBIIOJHEHUSA YYEOHBIX,
IIO3HABATEJIBHBIX M HUCCIEIOBATEIbCKUX 3aJa4, YBAXKUTCIBHOIO OTHOLICHUS K MHEHMIO
OTIIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

-TOTOBHOCTb K TYMaHUTApHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

-c(hOpMUPOBAHHOCTh POCCUICKON TPa’KAaHCKON MIEHTUYHOCTH, MATPUOTH3MA, YBAKCHHS
K CBOEMY Hapojy, 4YyBCTBa OTBETCTBEHHOCTH nepel PoauHON, ropaocTu 3a CBOW Kpai, CBOIO
Ponuny, cBO# S3bIK U KYJIBTYPY, IPOLIIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

-IICHHOCTHO€ OTHOLIEHHE K IPUPOJHOMY HACJIECOUI0 U MaMATHUKAM [PUPOABI,
JOCTHXKEHUSAM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

-CIIOCOOHOCTh OIICHHMBATh BKJIAJ POCCHICKMX YUYEHBIX B CTAHOBIICHHE W pa3BUTHE
O1oJ0ruM, TOHUMaHMs 3HaY€HUs1 OMOJIOTUH B IIO3HAHUN 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOI'0 00LIEeCTBa;

-ujeiiHas  yOeKAEHHOCTb, TOTOBHOCTh K CiyXeHur0 M 3amure OredecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

-0CO3HaHME IyXOBHBIX LICHHOCTEN POCCUICKOIO HApOAa;

-c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOTO MOBEICHMS;

-CII0COOHOCTh OIIEHUBATh CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

-0CO3HaHHUE JIMYHOTO BKJIA/1a B IOCTPOCHHUE YCTOMYMBOTO OyyILEero;

-OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOJUTENSIM, CO3LJAHMI0 CEMbM Ha OCHOBE
OCO3HAHHOTO MPUHSTHS LIEHHOCTEH CeMEWHOM KM3HU B COOTBETCTBUU C TPaJULIUIMU HapOI0B
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

-3CTETUYECKOE OTHOULIEHHE K MHpPY, BKIIOYas 3CTETUKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIIEHHUI;

-[IOHUMaHHUE 3MOIMOHATIBHOIO BO3/ICHCTBUS )KUBOM MPUPOJIBI U €€ IIEHHOCTH;

-TOTOBHOCTb K CaMOBBIPAKEHUIO B Pa3HBIX BHJAX HCKYCCTBAa, CTPEMIICHHE IPOSBIATH
KauecTBa TBOPYECKON JIMUHOCTH;

5) ¢usuyeckoro Bocnutanus, GOpMHPOBAHMSA  KYJBTYPbl  310pPOBbS W
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

-IOHMMaHUE U peaju3anus 370poBoro u 6e30macHoro oopasa >ku3HM (310pOBOE MUTAHHE,
COOJIIO/IEeHHE TUTMEHUYECKUX MPABMII U HOPM, COATAaHCHPOBAHHBINA PEKUM 3aHATHH M OTAbIXA,
perynspHas (Qu3nMyeckas AaKTHUBHOCTb), OEpeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOLICHUSI K COOCTBEHHOMY (PU3MUECKOMY U NICUXUUECKOMY 3]I0POBBIO;



-IIOHUMaHUE IIEHHOCTU MpaBWJ WHIMBHUIYaJbHOTO M KOJJIEKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOACH;

-OCO3HAHHUE TOCIEACTBHIA W HEMPHITHS BPEIHBIX MPUBBIYCK (YIMOTPEOJICHUS KOOI,
HapKOTHUKOB, KYPEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

-TOTOBHOCTb K TPY/y, OCO3HAHKE [IEHHOCTU MacTepCTBa, TPYAOI00ue;

-TOTOBHOCTb K  aKTMBHOM  JEATEJIIBHOCTH  TEXHOJOTMYECKOM UM  COLHUAIBHOMN
HAIPAaBIEHHOCTH, CIOCOOHOCTh MHULIMUPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO BBINOJIHATH
TaKyl J1€ITeJIbHOCTb;

-MHTEpeC K pa3iudHbIM chepam npodeccCHOHATBHON AEITeIbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHEII BBIOOp Oyaymieii mpodeccruu U peann30oBhIBaTh COOCTBEHHBIC KU3HECHHBIC TIJIAHbL;

-TOTOBHOCTh M CHOCOOHOCTH K 00pa3oBaHHIO M caMO0Opa30BaHUIO Ha MPOTSHKEHUH BCel
JKU3HH;

7) 3K0JIOTM4YEeCKOTr0 BOCTIUTAHUA:

-9KOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHUE K MPUPOC KaK UCTOYHUKY )KH3HU Ha 3eMIe,
OCHOBE €€ CYLIECTBOBaHUS;

-TIOBBIIIEHNUE YPOBHS JKOJOTUYECKOW KYIBbTYPHI: MPHOOPETEHHE OIbITa IMJIaHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCIIEICTBUN SISl OKPYKAIOLIEH CPe/Ibl;

-0CO3HaHUE III00ATHHOTO XapaKTepa HIKOJIOTHIECKUX MPOOJIEM U ITyTeH UX pelIeHus;

-CIIOCOOHOCTh MCHOJBb30BaTh MIPHOOPETaEMbIe IPU U3YYECHUU OUMOJIOTUU 3HAHUS U YMEHHS
IpU pelIeHUU MPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBWJI MOBEICHUSI B MPHUPOJIC, HANPABJICHHBIX HA COXPAHEHHE PABHOBECUSI B JKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

-aKTUBHOE HEINpPUATUE ACUCTBUM, NMPHUHOCAILIMX BPEd OKPYKAIOIIEH NPUPOAHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJArONPHUSATHBIE HKOJIOTMUYECKHE MOCIEACTBHUS MPeIIPUHUMAEMBIX
JICUCTBUN U NPENOTBPALLATD UX;

-HAJIMYUE PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHUS, SKOJOTUUYECKOW KYJBTYpPBI, OIBITA
JEATETbHOCTH  SKOJOTWYECKOM HANpaBICEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATENIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM MpaKTUKE, TOTOBHOCTHM K YYAacTHIO B
MPAKTUYECKOM IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

-c(hOpMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JAMalore KYyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

-COBEpIIICHCTBOBAHUE  SI3BIKOBOM M YUTATEIbCKOM  KYJIBTYphl KaKk  CpEICTBa
B3aUMOJICUCTBUS MEXIY JIIOJIbMH U NTO3HAHUS MUPA;

-MIOHUMaHue crenupuKk OMOJOTHH KaK HayKd, OCO3HaHHsS €€ poiud B (OpMHUPOBAHUU
palMoOHAIBFHOTO HAYYHOTO MBIIIUICHUSI, CO3JIJAHUH IIEJIOCTHOTO MPEICTABIIEHUs 00 OKPYXKAIOIIEeM
MHpE Kak O €eJUHCTBE TMPHUPOJIbI, UEIOBEKa U OOIIECTBA, B IIO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodieM COXpaHEHHUsl TPUPOTHOTO PAaBHOBECHS;

-yOeXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU I COBPEMEHHOU IMBUIIM3AINH: O0ECTICUeHUs
HOBOTO YPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHUE TMEPCHEKTHBHBIX OMOTEXHOJOTHUMN, CIOCOOHBIX
pemaTh pecypcHbie MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA IMyTEH BBIXOJIa U3 TI100aTbHBIX
AKOJIOTMUYECKUX TPOOJIeM U o0ecTieueHus nepexoaa K yCTOWIMBOMY Pa3BUTHIO, PAITMOHATILHOMY
HCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HHU;

-3aMHTEPECOBAHHOCTH B MOJYyUYEHUU OMOJIOTMUECKUX 3HAHUH B IIEJISIX MOBBIMICHUS OOIIEH
KYJIbTYpbl, €CT€CTBEHHO-HAYYHOW TpPaMOTHOCTH, KAaK COCTaBHOM 4YacTh (DYHKIIMOHAIBHON
rPaMOTHOCTH o0y4aroumxcs, GopMUpyeMoil pu N3ydeHUu OUOJIOTHH;



-IOHMMAaHUE CYIIHOCTH METOJOB MO3HAHMUS, WCIOJIB3YEMbIX B E€CTECTBCHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4aeMble 3HAHUS IS aHaiun3a W OOBSICHEHHS SBICHUN
OKPYKAIOIIET0 MHUpPa W MPOUCXOIAIIMX B HEM W3MEHEHUH, YMCHHE JelaTh OOOCHOBAHHBIE
3aKIIOYCHUST HAa OCHOBE HAYYHBIX (DAKTOB W HMEIONIMXCS JAHHBIX C IICJBI0 TOTY4YCHHS
JIOCTOBEPHBIX BBIBOJIOB;

-CIIOCOOHOCTh CaMOCTOSITETIbHO HCIOJBb30BaTh OMOJIOTHYECKUE 3HAHUS IS PEIICHHS
po0JIeM B PEaTbHBIX )KH3HECHHBIX CUTYAIIHSIX;

-0CO3HaHUE IICHHOCTU HAYYHOU NIESTEILHOCTH, TOTOBHOCTh OCYIIECTBIISTH MPOCKTHYIO H
UCCIIEIOBATEIIBCKYIO JCSITEIbHOCTh HHIMBHIYaIbHO U B TPYIIIIE;

-TOTOBHOCTh M CIIOCOOHOCTHh K HENPEpPHIBHOMY OOpa30BaHUIO M CaMOOOpPa3OBaHHIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUU IO OHOJOTUU B COOTBETCTBHH C JKU3HCHHBIMU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yNbTaThl OCBOCHUS y4eOHOTro mpeamera «bBHONOrHs» BKIIOYAIOT:
3HaUUMBbIC IS  (OPMHpPOBAHUS MHPOBO33PCHHUS  OOYYAIOMIMXCS  MEKIUCIUTUTMHAPHBIC
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(puKy METOJI0OB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, SHEPTHs,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHsi, HCCIIeJOBaHNEe, HAONIOJCHUE, U3MEpPEHUE, DKCIIEPUMEHT U APYruX), YHHUBEPCAIbHBIC
yueOHbIe JeiicTBUS (MO3HaBaTeIbHbIE, KOMMYHUKATUBHbBIC, PETYISTUBHBIE), 00ECIEUYHUBAIOIINE
dbopMupoBaHre (QPYHKIIMOHAIBHON T'PaMOTHOCTH U COIMAIbHOM KOMIETEHLUH O0YyYaroIIuxcs,
CIOCOOHOCTh o0yJaronmxcs KCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIITNHAPHBIE,
MHPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLIMATILHOM MPaKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMbl CPEIHEro o01ero odpazoBaHUs
JIOJKHBI OTPAXKATh:

ORiiajieHHe YHHUBEPCAJbHBIMU Y4€OHBIMHU MO3HABATEIbHBIMH 1€l CTBUSIMU:

1) 6a3oBbIe JOoruvecKue AeicTBUsI:

-CaMOCTOATEIBHO (HOPMYNIHpPOBaTh M aKTyalH3UPOBaTh MPOOJIEeMYy, paccMaTpuUBaTh €&
BCECTOPOHHE;

--HUCIOJIb30BaTh TP OCBOCHHWHM 3HAHUH TPHEMBI JIOTUYECKOTO MBINUICHUS (aHAIH3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUsI), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHITHUH (BBIIETATH UX XapaKTEPHbIE MPU3HAKK, YCTAHABIUBATE CBS3H C APYTUMU MOHATHSIMH),

-ONpeNeISITh [ENH JeATCILHOCTH, 3aJaBas MMapaMeTpbl W KPUTEPUU HX JIOCTHIKCHUS,
COOTHOCHTH PE3yIbTAaThl JICITSILHOCTH C TIOCTABICHHBIMU TICIISIMU;

-HCIIONIb30BaTh OMOJOTHYECKUE TOHATUS ISl OOBsCHEHHsS ()AaKTOB U SIBICHUU >KUBOUN
MPUPOJIBI;

-CTPOUTH JIOTUYECKUE PACCYXKICHUS (MHIYKTHBHBIC, JCIYKTUBHBIC, [0 aHAIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJTFOYCHUS;

-IIPUMEHSTh CXEMHO-MO/JICIbHBIE CPEJICTBA ISl IPECTABICHUS CYIIECTBEHHBIX CBSI3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTax, a TaKKe MPOTUBOPEUYHI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

-pa3pabaThIBaTh MJIaH PEIIeHUs TPOOIEMbI ¢ YUETOM aHaIN3a UMEIONINXCA MaTePUATbHBIX
U HEMaTepUAIbHBIX PECYPCOB;



-BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTh, OLEHHBATh COOTBETCTBUE PE3YJIbTATOB LEIISM,
OLIGHUBATh PUCKH MOCIIEICTBUI EATEIbHOCTH;

-KOOPAMHUAPOBAaTh W BBINOJHATH PAa0OTy B YCIOBUSAX PEAITBHOTO, BHPTYAIBHOTO H
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBAaTh KPEaTHMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE IEHCTBHS:

-BJIa/IETh HABBIKAMHU Y4eOHO-MCCIIEI0BATEIbCKONW U MPOEKTHOU JESITEIbHOCTH, HABBIKAMHU
paspelnieHus npoodisieM, COCOOHOCThIO U TOTOBHOCTBbIO K CAMOCTOSITEIbHOMY IOMCKY METO/I0B
peLIeHHs] IPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOA0B IIO3HAHUS;

-ACIIONIb30BaTh PA3NMUYHBIC BHUJABI JCSATEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHHS, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0O U MPUMEHEHHUIO B YYEOHBIX CHUTYallUiX, B TOM YHUCIE TPU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IIPOEKTOB;

-(popMupOBaTh HaY4HBIM THUI MBIIUICHUS], BJIaeTh HAYYHOU TEPMHUHOJIOTUEH, KITIOUEBBIMU
MOHATUSMH U METOJAMU;

-CTaBUTh U (hOpMyIUpOBaTh COOCTBEHHBIC 3a/la4d B 0Opa30BATEIBbHOM NEATEIBHOCTH H
KU3HEHHBIX CUTYaLlUsX;

-BBISIBJIATh [IPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyalM3HpOBaTh 3ajJady, BbIABUIaTbh
TUMOTe3y €€ pemieHus, HAaXOAWTh AapryMEHTHl Ui JI0Ka3aTeJIbCTBA CBOMX YTBEPXKICHUH,
3aaBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

-aHAJIM3UPOBATh IIOJyYEHHbIE B XOJAE pEIIeHUs 3a7auyd pe3ysbTaTbl, KPUTUYECKH
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIIOBUSX;

-JaBaTh OIICHKY HOBBIM CUTYaIlHsIM, OLIEHUBATH TPHUOOPETEHHBIN OIIBIT;

-OCYIIECTBIIATH IIEJICHANIPABICHHBIN MOUCK TEPEHOCAa CPEICTB U CIIOCOOOB NEHCTBUS B
po¢eCCHOHATILHYIO Cpeay;

-yMeThb [EPEHOCUTh 3HaHMA B I[IO3HABATEIbHYI0 UM  IPAKTHYECKYI0  00JIacTH
KHU3HEIEATEILHOCTH;

--yMEeTh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

-BBIIBUTaTh HOBBIE WJIEH, NpeAJiaraTh OPUTMHAIbHbBIE MOAXOJbl M pELICHUs, CTaBUTb
npoOJIeMbl U 33aJa4u, JIOMyCKaroIue ajJbTepHATUBHbIE PELICHMUS.

3) padora ¢ unopmanmeii:

-OPUEHTHUPOBATHCS B PA3NIMYHBIX MCTOYHHMKAX MHPOpMaUM (TEeKCcTe y4eOHOro mnocolwus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsIX M CIPaBOYHHMKAX, KOMIIbIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(MOPMALMIO pa3lIWYHBIX BHJIOB U (opM
NPEICTaBICHUS, KPUTUYECKN OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

-opmynupoBaTh 3ampockl M TPUMEHSTH Pa3IMYHbIE METOIbI TpPU TOMCKE W OTOOpe
O6uonornyeckoit MHGopMaIK, He0OX0IUMOH /7S BHIIOJIHEHUS YUeOHBIX 3a/1a4;

-IpHOOpeTaTh OMNBIT HCIOJIb30BaHUS HH(OPMAIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOIUH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIOJIB30BAHMUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

-CaMOCTOATEIbHO BBIOMPATh ONTHUMAJIbHYIO (DOpMY MpenCTaBICHUS OHOJIOrHYECKON
uHpopManuu (cxembl, rpaduKu, TuarpaMMsl, TaOIMILIbI, PUCYHKH U IPYToe);

-ACIIONIb30BaTh HAY4HBIN SI3bIK B KauyecTBE CpPEACTBA MpH paboTe ¢ OHOIOTrHYecKoit
uHpOpManreil: TPUMEHITh XUMHUYECKHe, (PU3MYECKHEe W MaTeMaTHYeCKHE 3HAKH M CHMBOIIBL,
dbopmyrel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISTHOCTH;

-BJIaIETh HABBIKAMU DPACMO3HABAHUSA W 3alIUThl HMHGOpMAIMM, WHPOPMALMOHHOM
0€30I1aCHOCTH JTMYHOCTH.

OBsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH e CTBUSIMU:

1) obOenne:



-OCYIIIECTBIIATh KOMMYHHUKAITUU BO BCeX cepax >KW3HU, aKTUBHO YJaCTBOBATh B JIHAJIOTE
WIH JUCKYCCUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOMPOCHI, BHICKA3bIBATH
CY)KJIGHUSI OTHOCHUTEIIbHO BBINOJHEHUSI MpeJlaraeMoy 3ajlayd, YYHUThIBaTh MHTEPEChl U
COTJIACOBAaHHOCTH MO3UIIUN JPYTUX YYACTHUKOB JUAJIOTA WIIH TUCKYCCHHN);

-pacrio3HaBaTh HeBepOajbHBIC CpelICTBa OOIIEHUS, TOHMMATh 3HAYEHHUE COLUAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYallUl, YMETh CMSIT4aTh KOHQIHUKTHI U
BECTHU E€PETOBOPHI;

-BJIaJIETh PA3JIMYHBIMU CIOCOOAMU OOIICHHUS W B3aUMOJCHCTBUS, NMOHUMATh HaMEpPEHUS
JIPYTUX JIFOACH, MPOSBIATh YBOKUTEILHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (opme
(bopMyITUPOBATH CBOM BO3PAKCHHUS;

-pa3BEPHYTO U JIOTUYHO M3Jaratb CBOKO TOUKY 3PEHHUSI C HCIOJIb30BAHUEM SI3BIKOBBIX
CPE/ICTB.

2) coBMeCTHAasl IeATeJIbHOCTh:

-IIOHUMATh ¥ MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHONW U WHIUBUIYAJIbHOW pabOTHI Npu
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh PUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aUMOAEHCTBUSI IPU PELICHUH Y4eOHOU 3a/1auH;

-BBIOMPATh TEMATHKy U METOJIbI COBMECTHBIX AECUCTBUN C y4ETOM OOLIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)XJI0T0 WICHA KOJUICKTHBA,

-IIPUHUMATh 1€JIM COBMECTHOW JI€ATEIbHOCTH, OPTraHW30BBIBATH W KOOPAMHHUPOBATH
JEUCTBUA 110 €€ INOCTHIKEHHIO: COCTAaBIATH IUIAH JACHMCTBUHM, PACIpPENENATh POJIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3yJbTaThl COBMECTHOM paboThI;

-OLICHUBATh Ka4€CTBO CBOETO BKJIAJIa U KAXIOTO yYaCTHUKA KOMAHJIbI B OOIIUI Pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

-IIpe/Jiaratb HOBBIE MPOEKThI, OLICHUBATh WJIEU C MO3UIMKM HOBHU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAYUMOCTH;

-OCYIIECTBJISITh TIO3UTUBHOE CTPATETHMUYECKOE TIOBEJACHHE B PA3IUYHBIX CHUTYyaIUsX,
MPOSIBJISITH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUIIUATHBHBIM.

OByaieHUe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMHU ACHCTBHUAMM:

1) camoopranu3amms:

-HCTIONIb30BaTh OMOJIOTMYECKUE 3HAHUS IS BBISBICHUS MPOOJIEeM W UX pEUICHUs B
JKU3HEHHBIX U yUYEOHBIX CUTYyaIUsX;

-BBIOMpPATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUI IIeJIeBbIE M CMBICIOBBIE YCTAHOBKH B CBOHMX
JEHUCTBUSIX M TOCTYIKAaX IO OTHOLICHHWIO K >KMBOM NPUPOJAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY>KaIOIINX;

-CaMOCTOSITETTHO OCYIIECTBISATh MO3HABATEIBHYIO JEATEIBHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh U (GOPMYyIUPOBAaTH COOCTBEHHBIE 3aJauyd B 00pa30BaTENbHON JAEATEIbHOCTH U
JKU3HEHHBIX CUTYalLHSIX;

-CaMOCTOSITEIILHO COCTABJIATH IJIaH PEHICHUS MTPOOJIEMBI C YUETOM UMEIOIINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOYTEHUM;

-J1aBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

-pacIIUpsTh paMKH Y4eOHOTO MPpeAMETa Ha OCHOBE JTMYHBIX MMPEATNIOYTCHUN;

-JIe7IaTh OCO3HAHHBIN BRIOOP, apTYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE;

-OLICHUBATh TPUOOPETEHHBIN OTIBIT;

-CIIOCOOCTBOBATh (POPMUPOBAHUIO U MIPOSBICHUIO IIUPOKOM IPYAUIIMH B PA3HBIX 00JaCTsIX
3HAHMA, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

-J1aBaTh OIICHKY HOBBIM CHUTYyaIlUsIM, BHOCHTh KOPPEKTHBBI B JIEATEILHOCThH, OIIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LEISIM;



-BJIaJICTh HaBBIKAMH ITO3HABATEIHLHON pe(IeKCUN KaK OCO3HAHUS COBEPIIAEMbIX NEHCTBUI
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

--yMEeTb OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEHICHUS 110 UX CHIKEHUIO;

IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

-IPUHUMATH ce0sl, TOHUMAsi CBOM HEJJOCTATKH U JJOCTOMHCTBA;

--[IPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX IIPU aHAINU3€E PE3YJIbTaTOB JIeATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;

-pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C TIO3ULUH JPYTOro YeIOBeKa.

INPEJIMETHBIE PE3YJIBTATDI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAOT creruduueckue st yaueOHoro npeamera «buosorusy HaydyHble 3HaHMS, YMEHUS U
CIoCOoObl JEMCTBUIM 1O OCBOECHHIO, HMHTEpPHpPETAMUd U IPEeoOpa3OBaHUIO 3HAHWM, BHUJIbI
JESTEIbHOCTH MO MOJYyYEHUI0 HOBOTO 3HAHMS U NMPUMEHEHMIO 3HAHUU B Pa3IMUHBIX Y4eOHBIX
CUTyallUsX, a TaKKe B PpEAIbHBIX >KU3HEHHBIX CHUTYallMsX, CBS3aHHbIX C Ouosorueil. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl PEACTaBIEHBI 10 roJjaM 00yueHHUs.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJKHBI OTpaXkaTh:

-c(hOpMUPOBAHHOCTh 3HAHMM O MECTE M POJM OUOJIOTMM B CHUCTEME HAyYHOTO 3HAHMS
€CTECTBEHHbIX HayK, B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE
Ouonoruu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa [T PELICHUS )KU3HEHHBIX 3a/1a4;

-yMEHHE pacKpbIBaTh COAEP)KaHUE OMOIOIMYECKMX TEPMUHOB M MOHATHIM: )KU3Hb, KJIETKA,
opraHusM, Merabonu3M (0OOMEH BEIeCTB M  IPEBpalleHUuEe DHEPruu), TIoMeocTa3s
(camoperynsnusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEJICHUE
(penpoaykuusi), HacJI€ACTBEHHOCTh, H3MEHYUBOCTh, POCT U PA3BUTHE;

-yMEHHE H3JIaratb OMOJOrMYECKHe TEOpUH (KJIETOYHAas, XPOMOCOMHAs, MYTal[MOHHas,
[EHTpaJibHasl JIoTMa MOJeKyJIsipHo Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKACHUSI KyIbTYpHBIX pacTteHuil H. U.
BaswuiioBa), onpenensaTs rpaHuLlbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

-yMEHHUE BJaJIeTh METOJaMH HAy4YHOT'O MO3HAHMS B OWOJIOTHM: HAONIOJIEHHE U ONMHMCAaHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJOTHMYECKOrO
DKCIIEPUMEHTA, BBIJIBUJKCHHE THIIOTE3bl, BBISABICHUE 3aBUCUMOCTH MEXKJIY HCCIEAYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pEe3yJIbTAaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX IMOHSATHUH,
TEOPU U 3aKOHOB, YMEHHE JI€JIaTh BEIBOJBI HA OCHOBAHUU IIOJIyYEHHBIX PE3YyIbTaTOB;

-YMEHHE BBIJEIATh CYLIECTBEHHBIE MPU3HAKU BHUPYCOB, KIETOK IPOKAPUOT U DYKAPHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEUIECTB U
MpeBpalleHus] YHEPruu B KIETKe, (POTOCHHTE3a, IMIACTUYECKOr0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILUIOAOTBOPEHUS, PA3MHOXKEHUSA, UHIUBUIYAIIBHOIO Pa3BUTHUS
opraHusma (OHTOT€He3);

-yMEHHUE NMPUMEHSAThH MOJyYeHHbIE 3HAHUS AJI1 00BSCHEHUSI OMOJIOrMYECKUX MPOILIECCOB U
SBJICHUH, 1151 IPUHATUS MIPAKTUUYECKUX PEIIEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHus
0€30ITaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUSI HOPM
IPaMOTHOTO TMOBEJIEHUsI B OKpYXarolllell NPUPOAHON cpene, NMOHMMaHUE HEOOXOIUMOCTH



UCTIONIb30BAHUS TOCTHXKCHUH COBPEMEHHOH OHONIOTHMH M OMOTEXHOJOTHH Ul PalMOHAIBHOTO
IPUPOONIOIB30BAHNUS;

-yMEHHE pelaTh 3JeMEHTapHble T'eHETHYECKHE 3aJauyd Ha MOHO- M JUTHOpUIHOE
CKpEIIMBaHKE, CLEIUICHHOE HACIeI0BaHHEe, COCTABIATh CXEeMbl MOHOTHOPHIHOTO CKPELIMBAHUS
JUIS TIpeJICKa3aHusl HacJIeI0BaHUS IPHU3HAKOB Y OPraHU3MOB;

-yMEHHE BBIIOJIHATH J1a00OpaTOpHBIE M MPAKTUYECKHE pabOThl, COOIIOAATH MpaBUia MPH
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

-yMEHHE KPUTHUYECKH OLIEHMBATH M HHTEPIPETHPOBATH HWHPOPMAIHIO OHOIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIOUIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOW HMH(pOpPMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), ITUYECKHE ACIEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

-yMEHHE CO31aBaTh COOCTBCHHBIE IHMCHMEHHBIE M YCTHBIE COOOLICHHUS, 0000mas
Ouonornyeckyro HMH(GOpPMALMI0 M3 HECKOJbKMX HCTOYHHMKOB, TI'PAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHnoBanue
(undposbie)
n/ pa3eyioB U TeM Bcer | Konrpoubnsl | Ilpakrunyeckn
oOpa3oBaTe/ibHbIE
1 MporpaMmMsbI 0 e padoThbI e padoThbI
pecypchl
EHONOMIS KAK bu6nmoreka [IOK
1 2 1 0.5 https://m.edsoo.ru/7f41c2
HayKa
92
’Kuprble cucTeMsl U bubmmorexa LOK
2 1 https://m.edsoo.ru/7f41c2
WX OpraHu3aIus
92
XUMUYECKUM bu6nuoreka [IOK
3 COCTaB U CTPOCHHUE 8 1 https://m.edsoo.ru/7f41c2
KJIETKHU 92
KuszueaesaTenpHOC bubmmorexa LIOK
4 g 6 https://m.edsoo.ru/7f41c2
Th KJICTKH
92
P
a3MHo>1<e:;1e ie bubmuorexa [JOK
WHIUBY bH
5 AHBIAY 5 1 https://m.edsoo.ru/7f41c2
pa3BUTHE
92
OpraHU3MOB
HacnencrseHHOCTE bu6nuoreka [IOK
6 Y U3MEHYHMBOCTD 8 1.5 https://m.edsoo.ru/7f41c2
OpraHu3MoOB 92
Se:;;f;l\f% bubmmorexa [JOK
7 P ’ 3 https://m.edsoo0.ru/7f41c2
OcHOBEI
92
OHMOTEXHOJIOTHH
bu6nuoreka [IOK
8 PesepBHOE Bpems 1 1 https://m.edsoo.ru/7f41c2
92
OBHIEE KOJIMYECTBO
YACOB I1O 34 2 4
I[TPOI'PAMME
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https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBO 9acoB
N f::ﬂ Ipak Jara JJIeKTPOHHBbIE
THYeC undgposbie
n/ | Tema ypoka Bcer | bHBI u3y4
KHe oOpa3oBaTesibHbIE
I 0 e eHus
padot pecypchol
pado
bl
ThbI
bu6mmoreka [JOK
https://m.edso00.ru/863e
buonorus B cucreme Hayk 1 6122
https://m.edso00.ru/863e
632a
MeToan! TO3HAHMS KUBOM
nzgzoifj]ﬁ‘ol}pz;llﬂnqecxaﬂ bu6mmoreka [JOK
Ta Ne 1 «Mcnoap3oBaHue
P 1 0.5 https://m.edso00.ru/863e
Pa3IUYHBIX METOJIOB TIPU
6122
M3y4eHUN OMOJIOTHYECKUX -
00BEKTOBY
Cranrona ArHOCTHYeCKa bubmuorexa [JOK
:6(?Ta BT AMATHOCTIC " 1 1 https://m.edso00.ru/863e
paoort 6564
XHUMHUECKHUI COCTaB KJIETKHU bubmmorexa [IOK
Boa i MUHEDATLHLLE COMEL ' 1 https://m.edso00.ru/863e
A P 674e
benkn. CocraB 1 cTpoeHue Bubnuorexa LIOK
Sk ]'3 P 1 https://m.edso00.ru/863e
eo 6b72
®depMeHThl — OHOJIOTHYECKHE
e oo
P ) . i 1 0.5 https://m.edsoo.ru/863e
KaTaJINTUYECKONH aKTUBHOCTHU
6b72
(bepMeHTOB (Ha mpuMepe
aMUJIa3bl WM KaTaaasbl)»
bu6mmorekxa [IOK
Yrnesoasl. JIunuael 1 https://m.edsoo0.ru/863e
6870
bu6mmorekxa [IOK
Hyxneunnosbie kucnotsl. ATD 1 https://m.edso0.ru/863e
6d5c¢
Hcropus n MeTo 1l U3ydeHHs 1 bubnuorexa [JOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c

kieTku. Knerounas reopus

https://m.edso0.ru/863e
6e88

Knetka kak 1iejtoctHas Kupas

10
cucrema
CtpoeHne 3yKapuoTHYECKOM
gezmn. JlaGoparopnas pa6ora Butmorexa LOK
(3yHeRIe CTPOCHHA KIETOK https://m.edso0.ru/863e
1 pacTeHHIA, )KUBOTHBIX, TPHOOB U 05 6110
N ’ https://m.edso0.ru/863e
OakTepuii oI MUKPOCKOIIOM Ha 716¢
TOTOBBIX MUKpOTIpEapaTax u ux —
OIIMCAHUEC)
bubmuoreka [JOK
12 OOMeH BelIeCTB MM METa00IN3M https://m.edso00.ru/863e
766¢
bubmuoreka [JOK
13 dorocuHTe3. XEMOCHHTE3 https://m.edso00.ru/863e
7c98
bubmuoreka [JOK
14 DHepreTHyecKuii 0OMeH https://m.edso0.ru/863e
laae
JKU3HEHHBIA UK KIETKH.
eJeHue KIeTKH. MuTO3.
iaﬁopaTopHaﬂ padora Ne 3 Bubmorexa IOK
15 0.5 https://m.edso0.ru/863e
«Habmroenre MuTO3a B KIIeTKax 7dcd
KOHYHMKAa KOpelIKa JIyKa Ha T
TOTOBBIX MUKpOTIpErapaTax»
buocunres 6enka. Peaknus bubmorexa LIOK
16 MATPIHOTO CHETE https://m.edso0.ru/863e
796e
bu6mmoreka [JOK
17 Tpancnsus — OuocuHTe3 Oelka https://m.edso0.ru/863e
796e
HekneTtounsie (opMBbI KU3HH — bubmorexa LIOK
18 https://m.edsoo.ru/863e
BUPYCHI 7540
bu6mmorexa [IOK
Dopast pasmHOKeHI https://m.edso0.ru/863e
19 81b6
OPTatsMon https://m.edsoo.ru/863e
831le
20 Meiios but6mmoreka [JOK

https://m.edsoo0.ru/863e



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
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
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

7f4a

OO6pa3oBaHue 1 pa3BUTHE
IIOJIOBBIX KJICTOK.

O110/10TBOpPEHHE. bubnmoreka [JOK
21 JlaGopaTopnas padora Ne 4 0.5 https://m.edsoo.ru/863e
«M3ydeHne cTpOeHUS TOJIOBBIX 81b6
KJICTOK Ha TOTOBBIX
MHUKpOIIpernapaTax»
NunuBunyanbHOE pa3BUTHE bubmorexa LIOK
22 https://m.edso0.ru/863e
OpraHU3MOB 8436
I'eneTnka — Hayka o bubmuorexa [IOK
23 HACJIEICTBEHHOCTH U https://m.edso0.ru/863e
U3MEHUYHUBOCTH 862
3aKOHOMEPHOCTH HaCJeA0BaHUS bu6mmoreka [JOK
24 NpU3HAKOB. MOHOTHOpHIHOE https://m.edso0.ru/863e
CKpEIIMBaHNE 8878
JluruOpuHOE CKpEIIBaHUE. bu6mmoreka [JOK
25 3aK0H HE3aBHUCUMOI'O https://m.edso00.ru/863e
HaCJIeI0BaHHS TPU3HAKOB 89a4
CuemieHHOE HaclIeq0BaHUE
npusHakoB. JlabopaTopHhasi
padora Ne 5 bubnnoreka [JOK
26 «synietiite pesymsTaron 0.5 https://m.edso0.ru/863e
MOHOTHOPHUIHOTO U 8¢60
JTUTHOPUTHOTO CKPEIINBAHUS Y E——
JPO30( MBI HA TOTOBBIX
MHUKpOIIpernapaTax»
I'eneTnka nosa. Hacnenosanue Bubnuorexa LIOK
27 https://m.edso0.ru/863e
MIPU3HAKOB, CIIETUICHHBIX C IMIOJIOM
8c60
M3MeHYHBOCTb.
HenacnencrBennas
M3MEHYUBOCTH. JIabopaTopHas Butmorexa LOK
28 pabora Ne 6. . 0.5 https://m.edso0.ru/863e
N3yuenue MmoanpukamoHHOMN Sefe
N3MEHYUBOCTH, IIOCTPOCHHUE T
BApUALIMOHHOTO psija U
BAPUALIMOHHON KPUBON»
HacnencrBeHHass ”3AMEHUYHUBOCTb.
.JIaﬁopﬂaTopHaﬁ padora Ne 7. Brbmiorexa LIOK
29 0.5 https://m.edso0.ru/863e

«AHanu3 MyTauui y 1po3o¢huisl
Ha TOTOBBIX MUKpOIIPENapaTax»»

8efe



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

bubmuoreka [JOK

30 ['eHeTHKa yenoBeka 1 https://m.edso0.ru/863e
8d78

31 HTorosoe KOHTPOJIBbHOE 1 1

TeCTHPOBAHHUE

bu6mmoreka [JOK

32 Cernekiysi Kak HayKa U IpOLEece 1 https://m.edso0.ru/863e
9214
bu6mmoreka [JOK

MCTO bl U JOCTHUXKCHUA CCIICKIINU
33 a . a H 1 https://m.edso0.ru/863e
paCTCHI/II/I " JKUBOTHBIX

9214
BI/IOTGXHOJ’IOFI/I}I KaK OoTpacCiib BI/I6J’II/IOTCKa HOK
34 P 1 https://m.edso0.ru/863e
HpOI/ISBOI[CTBa 9336

OBIIEE KOJIMYECTBO YACOB I10

[MTPOI'PAMME 34 2 4



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

YYEGHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJBbHOI'O
IMPOLOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

* buonorwus, 10 knace/ benses JI.K., Apmvmui .M., Ky3nenosa JI.H. u apyrue; nox pegakuuei
bensesa K., Ipivmmma .M., Akunonepnoe obuiectBo «M3narensctBo «lIpocsenienner»

* buonorwus, 11 xnacce/ benses JI.K., bopoaun I[1.M., IpiMmun .M. u apyrue; noa peaakiuen
bensera JI.K., Ipimmmmna .M., AkiinonepHoe obmiectBo «M3mparenscTBo «IIpocBemieHrmes

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

Meroanueckoe mocooue

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://bio.1september.ru
http://college.ru/biologiya/
http://www.eco.nw.ru
http://www.sbio.info
http://www.darwin.museum.ru



