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HOACHUTEJIBHAA 3AIINCKA

[Tpu pa3paboTke mporpaMmbl IO OMOJIOTUU TEOPETUYECKYIO OCHOBY JUISl ONIPEICTICHHS MTOIX0I0B
K (hOpMHUPOBAHHIO CO/IEpKaHMs yueOHOTO npenmeTa «bHoJIorus» cOCTaBUIIN: KOHIETITyalbHbIE
nonoxxeHust @I'OC COO o B3auM0O00YCIIOBIEHHOCTH 1LI€IEH, COAECpKaHMsL, pe3yJIbTaTOB
oOydeHus U TpeOOBAHMIA K YPOBHIO MOJATOTOBKH BHIITYCKHUKOB, ITOJIOKEHUS 00 OOITUX TENSIX U
MPUHIUIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSTHIE CUCTEMBI CPEHETO 00IIEero
obpa3oBanus B Poccuiickoit deneparinu, a Takke MOJIOKEHUS O crieruduke Ouooruu, eé
3HAUYCHHUHU B ITO3HAHUH KUBOM npupoanl 1 oOecrieueHnun CyHI€CTBOBaHUA YCJIOBCUCCKOT'O
obmiectBa. CorylacHO Ha3BaHHBIM TOJIOKEHHSM, ONPEIEIICHB OCHOBHBIE (DYHKIIMH TPOTpaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma o 6uonoruu Ja€T MpencTaBlIeHUE O 1eIAX, 00 001Iel cTpaTeruu 00y4YeHus,
BOCITUTaHMS U pa3BUTHUS OOyUaIOIINXCs CpeICTBaMU yueOHoro npeamera «bruonorus»,
oTpeneNnseT 00sM3aTebHOE IPEMETHOE COJIEpI)KaHue, €ro CTPYKTYpPY, pacupeaeseHne o
paszzenaM U TeMaM, peKOMEHyeMYIO TIOCIIeIOBATEIbHOCTh U3YUEHHs YIeOHOTO MaTepuaia ¢
Y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JIOTHKH 00pa30BaTEIbHOTO Ipoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00yJarOIUXCsl.

B mporpamMme 1o OHMOJIOTNH TAKXKE YYUTBIBAIOTCA Tpe6OBaHI/ISI K INITAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMEeTHBIM U PEIMETHBIM pe3yibTaTaM 00yueHus: B GOpMHUPOBAHUH OCHOBHBIX BUJIOB
y4eOHO-TT03HABATEIPHOU JEATEIFHOCTH/YIEOHBIX ACHCTBUNA 00YJAIOITUXCS TI0O OCBOCHUIO
coJiep’KaHusl OMOJIOrn4ecKoro oopa3oBaHHs.

B nporpamme no 6uosorum (10 kiace, 6a30BbIi ypOBEHD) peaIM30BaH TPUHITUIT
MIPEEMCTBEHHOCTH B U3yYCHUU OMOJIOTHH, OJIarofaps 4eMy B Hel MpOCMaTpPHBAETCS
HaIpPaBJICHHOCTh HAa Pa3BUTHE 3HAHUIA, CBI3aHHBIX C (JOPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MUPOBO33PEHUS, [ICHHOCTHBIX OPUEHTAIINI JTMIHOCTH, SKOJIOTHIECKOTO MBIIIICHNUS,
MPEJCTAaBICHHUI O 3I0POBOM 00pa3e KU3HU M OEPEKHBIM OTHOIICHUEM K OKPY>KaIOIIeH
npUpOIHOH cpeie. [loaToMy Hapsiay ¢ H3y4eHUEM OO0IEeONOIOTHIECKAX TEOPHA, a TAKIKE
3HAaHUH O CTPOCHUH KHMBBIX CUCTEM PAa3HOTO paHra M CyIIHOCTH OCHOBHBIX ITPOTEKAIOIINX B HUX
MPOIIECCOB B MPOrpamMMe 1o OUOJIOTHH YICTICHO BHUMAHHUE UCIIOJIb30BaHHIO ITOJTyYSHHBIX
3HAaHUH B MOBCETHEBHOM JKU3HU JUTSI PEIICHUS MIPUKIIAJHBIX 33]1a4, B TOM YHUCIIE: TPOPHUIAKTHKH
HACJIEJICTBEHHBIX 3a00JICBaHHI YeJI0BEKA, METUKO-TEHETUIECKOTO KOHCYIbTUPOBAHNS,
000CHOBaHHS YKOJIOTHUECKH I1€TIECO00Pa3HOTO MOBEICHHS B OKPYKAIOIIeH IPUPOIHOH cpere,
aHaJM3a BIIMSHUS XO3SHCTBEHHOM JCATEIIBHOCTH YEJIOBEKA Ha COCTOSIHUE MIPUPOIHBIX U
HCKYCCTBEHHBIX IKOCUCTEM. Y CHIICHHE BHUMAHUS K TPUKJIATHOW HAIPABICHHOCTH Y4eOHOTO
npeamera «bHooTHsD MPOJUKTOBAHO HEOOXOIUMOCTBIO 00CCIICUCHHUS YCIIOBUH IS PEIICHHSI
OJTHOM M3 aKTYaJIbHBIX 33J1a4 IKOJHLHOTO OMOJIOTHYECKOTO 00pa30BaHusl, KOTOpas Mpeanoaraet
(bopmupoBaHue y 00y4aronuxcs CIOCOOHOCTH aIalITUPOBATHCS K M3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIECTOCS COBPEMEHHOTO MUPA.

buosorus Ha ypoBHe cpeiHero oo1ero oopazoBaHus 3aHUMaeT BaxHoe MecTo. OHa
oOecrieunBaeT (hOpMUpPOBaHUE Y OOYUAIOLIUXCS NPEACTABICHUN O HAyYHOI KapTHHE MUpa,
pacuupsier 1 000011aeT 3HaHHsI 0 KUBOW PUPOJIE, €€ OTIMUUTENBHBIX IPU3HAKAX — YPOBHEBOM
OpraHM3alK U YBOJIIOLIMH, CO3AAET YCIOBHS JUIS: IO3HAHUS 3aKOHOB KMBOW IIPUPOJIBI,
(dopmupoBanus (HyHKIMOHATBLHON IPaMOTHOCTH, HABBIKOB 3710pOBOT0 M 0€30MacHOro oopasa
YKU3HHU, IKOJIOTUYECKOTO MBIIIJIEHUS], IEHHOCTHOTO OTHOILIEHUS K KUBOW IIPUPOJIE U YETIOBEKY.

Bonbioe 3HaueHne OHMOJIOTHUS UMEET TaKKe JJIS PellIeHUs] BOCIUTATENbHBIX U Pa3BUBAIOIINX
3aJau cpeiHero olIero oopazoBaHusl, couuanu3anuu ooyyatomuxcs. M3yuenue 6uonorun
oOecrieunBaeT ycioBus sl GOPMHUPOBAHUS HHTEIIEKTYaIbHBIX, KOMMYHUKAI[MOHHBIX U



MH(GOPMAIIMOHHBIX HABBIKOB, SCTETUYECKOMN KYJIbTYpBI, CIOCOOCTBYET UHTETPALlUU
OMOJIOTUYECKUX 3HAHUH C MPEICTABICHUAMHU U3 IPYTUX YUEOHBIX PEIMETOB, B YACTHOCTH,
¢u3uku, xumun u reorpaduu. Ha3BanHbie NOJI0KEHUS O TpeIHA3HAYEHUH Y4eOHOTO peaMeTa
«buonorus» cocTaBuIM OCHOBY JUIsl ONIPEAEIEHUS TOAX0/10B K OTOOPY U CTPYKTYPUPOBAHUIO
€ro co/IepKaHusl, MPEICTaBICHHOTO B IIPOTpaMMe O OHOJIOTHH.

OTt6op conepkanus yaueOHOTrO nipeamera «bruonorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH C
MO3UIHIA KyJIbTYPOCOOOPA3HOTO MOIX0/1a, B COOTBETCTBHU C KOTOPBIM 00yJaronIrecs J0KHBI
OCBOUTH 3HAHUS U YMEHUS, 3HAYMMBIE [T (POPMUPOBAHUS OOIICH KyIbTYpPbI, ONPEACISIONINE
a/IEKBaTHOE MOBEICHUE YEJIOBEKA B OKPY’KaloIel IPUPOIHON cpeie, BOCTPEOOBAHHBIE B
MTOBCETHEBHOM JKM3HU W MPAKTUICCKON nesTeibHocTH. Oco00e MeCcTo B 3TOM cucTeMe 3HAHUI
3aHUMAIOT DJIEMEHTHI COJIEP>KaHUsI, KOTOPBIE CIYXKAT OCHOBOM JIsi (hOPMHUPOBAHUS
MPEACTABICHUI O COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTUHE MUPA U IICHHOCTHBIX
OPHUEHTALMIX JTUYHOCTH, CITIOCOOCTBYIOIIUX TYMaHU3AI[UU OMOJIOTMYECKOTO 00Opa30BaHuUs.

CTpyKTypupOBaHUE COACPKAHUS YIeOHOTO MaTepuaia B MporpaMmMe 1Mo OHOJIOTHH
OCYILIECTBJIEHO € YYETOM NMPHUOPUTETHOTO 3HAUEHUSI 3HAHUN 00 OTIMYUTEIBHBIX 0COOEHHOCTAX
YKUBOU ITPUPOJIBL, O €€ YPOBHEBON OPraHU3allMH U HBOJIIOLNA. B COOTBETCTBHM € 3TUM B
CTPYKTYype yueOHoro npenmMera «broiorusy BbleTIeHbI CIeIYIONINE CONepKaTelbHbIe JIMHUM:
«buonorus kak Hayka. MeTo bl Hay4HOTO No3HaHU, «KieTka kak Onosoruyeckas cuctemay,
«Opranusm Kak 6uosiornyeckas cucreMay, «CucteMa 1 MHOTOOOpa3ue OpraHu4eckoro MUpa,
«IBOJIIOIUS JKUBOW MPUPOABDY, « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Lenb u3ydyenus yaeOHoro npeamera «buomnorus» Ha 6a30BOM ypOBHE — OBJIaJICHHE
00y4aroUMMUCS 3HaHUSAMU O CTPYKTYpPHO-(YHKIIMOHATIBLHON OpraHU3allH KUBBIX CUCTEM
Pa3HOro paHra v NpuoOpeTeHne YMEHHUH UCTI0Ib30BaTh 3TU 3HAHUS U1 TPAMOTHBIX JIEHCTBUM B
OTHOIIEHUH OOBEKTOB KUBOM MPUPOIBI U PEIIEHUS Pa3IMYHbIX )KU3HEHHBIX TIPOOIIeM.

JloctrxeHue nenu u3ydeHus yaueOHoro npeamera «buonorusp» Ha 6a30BOM ypoBHE
obecrnieunBaeTcs pElIeHUEM CIEIYIONUX 3a/1ay!

OCBOCHHC O6y‘IaIOIHI/IMI/IC$I CHCTEMBI 3HAHUNA O OMOJIOTHYECKHX TCOPHAX, YUCHUAX, 3dKOHAX,
3aKOHOMCPHOCTAX, 'MIIOTE3aX, IIpaBUjIaX, CIy>Kallux OCHOBOH JUIA (l)OpMI/IPOBaHI/IH
HpeI[CTaBJ'IeHI/Iﬁ ) CCT@CTBCHHO'HaquOﬁ KapTUHC MHUpPA, O MCTOAAaX HAYYHOI'O IIO3HAHMH,
CTPOCHHHU, MHOFOO6pa3I/II/I 1 0COOEHHOCTSX KUBBIX CHCTEM Pa3HOro ypoBHA OpTraHU3alluU,
BbIAAIOIIHUXCA OTKPBITUAX U COBPEMCHHBIX HCCIICIOBAHUAX B 6I/IOJIOFI/II/I;

q)OpMI/IpOBaHI/IC y 06yqa}01111/1xc;1 IMO3HABATCJIbHBIX, HHTCJUICKTYAJIbHBIX U TBOPUCCKUX
CIIOCOOHOCTEH B MponecCe aHajlin3a IaHHbIX O ITYTAX Pa3BUTHUS B ouoaoruu HAaY4YHBIX B3IJIO0B,
HJeH U IoAX0J0B K HN3YUCHHUIO KUBBIX CUCTEM PA3HOT'O YPOBHA OpraHU3alluN,

CTaHOBJIEHUE Y 00yUaronIuxcs 001eil KyIbTyphl, GYHKIIMOHATIBHON IPAMOTHOCTH, pa3BUTHE
yYMEHUH 00BACHATh U OLIEHUBATh SBJICHUS OKPYXKAIOIIEr0o MUPa )KUBOM MPUPO]Ibl HA OCHOBAaHUH
3HAHUH U OMBITA, MOTYYEHHBIX IPU U3YYEHUH OHOJIOTHH;

(dbopMHpoBaHHE Y 00YJAIOIIMXCS YMEHUHN WILTIOCTPUPOBATH 3HAUCHHE OMOIOTHUECKUX 3HAHU B
MPAKTUYECKON JIEATETbHOCTH YEJIOBEKA, PA3BUTHUU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U
arpoOUOTEXHOJIOTU;

BOCIITMTaAHHUC yGC)KI[éHHOCTI/I B BO3MO>KHOCTH MO3HAHMS YEIOBEKOM YKHBOM MpUupoabl,
HCO6XOI[I/IMOCTI/I GepexcHoro OTHOIICHHUA K Heﬁ, COGJ’IIOJIGHI/IH OTUYCCKUX HOPM IIPU ITPOBECACHUU
OMOJIOTHUYECKUX HCCHCHOBaHHﬁ;



OCO3HAHHE LIEHHOCTU OMOJIOTMYECKUX 3HAHUM JUIsl TOBBILLIEHUS YPOBHS 3KOJOTMYECKON
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

pUMEHEHHE TPUOOPETEHHBIX 3HAHUI U YMEHHI B TOBCEJHEBHOM KU3HU JUISI OLIEHKU
MIOCIIEICTBUI CBOEH JIEATEIBHOCTH MO0 OTHOLIEHHIO K OKPYKaIOIIeH cpefie, COOCTBEHHOMY
3JI0pPOBBIO, 000CHOBAaHHE U COOITFOICHUE Mep TTPO(UITAKTUKY 3a00JIEBaHUH.

B cucreme cpeanero o6miero oopazoBanus «buonorus», nzydaemas Ha 6a30BOM ypOBHE,
SIBIISIETCS 00s13aTEILHBIM y‘Ie6HI)IM npeaMeToM, BXOAAIIMM B COCTaB HpCIIMGTHOfI o0OJactu

«ECTCCTBGHHO-Hay‘-IHLIe MpEeaAMCTBD).

Jlnst m3yuenust OMosoruu Ha 6a30BOM ypOBHE CpeHEro o0Iero oopazoBanusi OTBOUTCS B 10
kiacce — 34 yaca (1 yac B Heeno).

COJEP/KAHUE OBYYEHUA 10 KJIACC
Tema 1. buoJsiorusi Kak Hayka.
buonorus xak Hayka. CBsi3b OMOJIOTHU C 00IIECTBEHHBIMH, TEXHUYECKUMU U IPYTUMHU
€CTECTBEHHBIMU HayKaMu, (puiocoduei, STUKOM, 3cTeTUKON 1 mpaBoM. Poss 6uonoruu B

(hopMUPOBaHNHN COBPEMEHHOW HaydHOW KapTUHBI Mupa. CucteMa OMOJOTHUECKHX HAYK.

MeToapl O3HAHUS )KUBOW TIPUPOIBI (HAOTIOACHUE, SKCIICPUMEHT, ONMCaHNUe, H3MEPEHHE,
KJaccuukaiys, MOJICTMPOBAaHNE, CTATUCTUYECKast 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:
[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, /[x. Yorcon u @. Kpuk.
Tabnuis! u cxembl: «MeTo bl TO3HAHUS )KUBON TPUPOIBD.

JlaGopaTopHble M IPaKTUYecKue padoThbi:

[IpakTuaeckas padota Ne 1. «Vcrosib30BaHuEe PA3IUYHBIX METOJIOB IIPU U3YYECHUHU
OHMOJIOTNYECKUX OOBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3AIUS.

XKusble cucreMbl (OMOCHUCTEMBI) KaK MpeAMET U3yueHus: 0nonoruu. OTiInune 5KUBbIX CUCTEM OT
HEOPraHUYeCKON MPUPO/IBL.

CBoiicTBa OMOCUCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHU3aIMi OMOCHCTEM: MOJICKYIISPHBI,
KJIETOYHBIN, TKAHEBBIN, OPraHU3MEHHBIN, ITOMYJIALMOHHO-BUIOBOM, IKOCUCTEMHBIN
(OmoreoneHOTHYECKUH ), OOCHEPHBIN.

JdeMoHcTpanum:
TaGnuue! u cxembl: «OCHOBHBIE IPU3HAKH KUZHU», «Y POBHH OPraHU3ALIUHU KUBOU IPUPOIBD».

O6opynosanue: Moaens Monekynsl JJHK.

Tema 3. Xumudeckuii coOCTaB U CTPOCHHE KJICTKH.



XUMHUYECKUN COCTAB KIETKU. XUMHUYECKHUE JIEMEHTBI: MAKPOJIEMEHThI, MUKPOAJIEMEHTHI. Boa
Y MUHEpaAJIbHBIE BEILIECTBA.

@DyHKIMU BOJbI U MUHEPAJIbHBIX BEILECTB B KieTKe. [lognepxanne ocMoTu4eckoro danaxca.

benku. CoctaB u crpoeHne 6e1K0B. AMUHOKHCIOTH — MOHOMEpHI OenikoB. HezamMeHuMele u
3aMEHHUMbIE AMUHOKHUCIIOTHl. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU CTPYKTYpPbI OEJIKOBOI
MOJIEKYJIbI (IIEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTYpa). XUMHUECKUE
cBoiicTBa OenkoB. bronorudeckne GyHKIIUU OCIKOB.

®depMeHThI — Onosiornueckue kartanusaTopsl. CTpoeHue pepMeHTa: akTUBHBIN LIEHTD,
cyOctpaTtHas cnenuduunocts. Kodpepmentsl. Butamunsl. OTinunst pepMeHTOB OT
HEOPraHMYECKUX KaTaJu3aTopoB.

VYrieBoapl: MOHOCaxapuabl (TJIFOK03a, prud03a U 1e30Kcuprud03a), Jucaxapuibl (caxaposa,
JIAKTO3a) ¥ MoJIMcaxapuabl (Kpaxmal, TITMKOTeH, [eJuTioio3a). buonornueckue GpyHKonm
YTJIEBOJIOB.

Jlunuael: Tpurmuuepuisl, Gochonunuabl, crepousl. I'napodunbHO-ruapoPoOHbIE CBOMCTBA.
buonorunueckue Gpynkuu munuaos. CpaBHEHUE YTI€BOJIOB, OSIKOB U JUMHI0B KaK HCTOUHUKOB
SHEepPruu.

Hyxnennossie kucnotsl: [JHK u PHK. Hykneotnabl — MOHOMEpBI HyKJIEMHOBBIX KUCIIOT.
Crpoenne u ¢pynkuu JIHK. Ctpoenne un dyakuun PHK. Buner PHK. AT®: crpoenue u

byHKINH.

[urtonorus — Hayka o kieTke. Kinetounas teopusi — mpumMep B3auMOJCHCTBUS Uil 1 (aKTOB B
HAayYHOM MO3HAaHUU. MeToAbl U3yYeHHUS! KIETKH.

Knerka xak nenoctHas xuBasi cucreMma. O01ue nNpu3HaKky KIETOK: 3aMKHYTasi Hapy>KHasi
MemOpana, moJsiekynbl JIHK kak renernueckuii ammapar, CucTeMa CHHTe3a Oeka.

Tunsl KJIETOK: dyKapuoTHUecKas U pokapuoTryeckas. OCOOEHHOCTH CTPOCHHUS
MPOKAPUOTHYECKOM KiIeTKu. KieTounas crenka 6akrepuii. CTpoeHHe DyKapuOTHUYECKON KIICTKH.
OCHOBHBIE OTJIUYHS PACTUTEIBHOM, )KUBOTHOW U TPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTEHKA, TTIMKOKAJIUKC, UX (YHKIIUH.
[TnazmaTtuueckas memOpana, e€ cBoiictBa u ¢pyHkuuu. L{uTomnasma u e€ opraHouIbI.
OnnomeMOpannbie opranousl kinetku: DIIC, annapar [N'onbmku, nu3ocomsl. [loayaBTOHOMHBIE
OpraHou bl KIETKU: MUTOXOHIPUH, TUTacTUIbL. [IponcxoxaeHrne MUTOXOHAPUI U TIACTU].
Buner mnactua. HememOpanHubie opraHoubl KJIETKH: puOOCOMBI, KJICTOYHBINA LIEHTP, LIEHTPUOIIH,
PECHHUUKH, KIyTHKH. DyHKIIUU OpraHOUI0B KIIETKU. BKitoueHus.

Snpo — perynaropHslii eHTp kieTku. CTpoeHue sapa: saepHas 000JI04Ka, Kapuoriazma,
XpOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHCcopT BELIECTB B KIETKE.
JdeMoHcTpanun:

[Hoptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, /Ix. Yorcon, ®@. Kpuk,
M. Yunkunc, P. ®panknun, K. M. bap.



Huarpammsl: «PacnipeneiieHne XMuMAYECKUX JIEMEHTOB B HEXUBOW Npupoae», «Pacnpenenenue
XMUMMUYECKUX 3JIEMEHTOB B KUBOU MPUPOJEN.

Tabmuuer u cxemsl: «Ileproandeckas Tabiania XUMUYECKUX AIEMEHTOBY, «CTPOCHUE MOJIEKYIIBI
BObIY, «brnocuntes 6enka», «CTpoeHne MoJeKyIbl Oenkay, «CtpoeHue hepmenTay,
«Hyxkneunossie kucnotel. JJHK», «Ctpoenne monexkynsl ATO», «CTpoeHne 3yKapruoTUUECKOM
KIeTKn», «CTpoeHune )KMBOTHOM KileTKU», «CTpOeHue pacTUTENIbHOMN KieTkn», «CTpoeHue
MIPOKAPUOTHUECKOH KIETKN», «CTpoeHHE Apa KIETKUY, «YTIIEBOABDY, «JIUMuUIbD.
O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pyIOBaHUE /IJIsi TPOBEACHHS HAOII0ICHUM,
M3MEPEHUH, SKCIIEPUMEHTOB, MUKPOTIPETIAPAThl PACTUTEIBHBIX, )KUBOTHBIX U OaKTEpUATbHBIX
KJIETOK.

JlabopaTopHble U NPAKTHYECKHE PAdOThI:

JlaboparopHas padota Ne 1. «M3ydueHne kaTaauTH4eCKOW aKTUBHOCTH (PEpMEHTOB (Ha IIpUMepe
aMuUIIa3bl WM KaTajiasbl)».

JlabopaTtopHnas pabota Ne 2. «/3ydyeHne cTpoeHust KIETOK paCTeHUM, )KUBOTHBIX U OaKTEPHil MO
MHKPOCKOIIOM Ha ITOTOBBIX MHUKPOIIPEIapaTax u UX OIMUCAaHHC.

Tema 4. JKuzHeaeaATeIbHOCTDh KJIETKH.

OOmeH BemecTs, WM METa00IU3M. ACCUMIIIALINS (TTACTUYECKUN OOMEH) M TUCCUMMIISTINS
(oHepreTuyeckuii 0OMeH) — AB€ CTOPOHBI €AMHOT0 Ipolecca Merabonusma. Poiib 3akoHOB
COXpaHEHUs BEIIECTB M SHEPTHH B TOHUMAaHUU METaboIu3Ma.

Tumnber oOMeHa BemecTB: aBTOTPOHBIN U reTepoTpodHbIA. Pois hepMeHTOB B 00MEHE BEIIECTB
Y TIPEBPAlICHUN YHEPTUH B KIICTKE.

dotocunre3. CBeToBas u TeMHOBas ¢a3bl poTocuHTe3a. Peakiuu hoTocunaTe3a.
DddextuBHOCTH hoTOCHHTE3a. 3HaUeHUE (HOTOCHHTE3A JJIs KU3HU Ha 3emie. BiausHue ycnoBuii
cpenbl Ha (POTOCHHTES3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMOCHHTE3. XCMOCI/IHTGBI/IPYI-OH_II/IC 6aKTepI/II/I. 3HaueHHEe XEMOCHHTE3a JUIA )KM3HHU Ha 3emie.

DHepreTuyeckuii 0OMeH B KIleTKe. PaciierieHne BeniecTs, BbIICICHUE U aKKyMYJIUPOBaHUE
SHEPruM B KJIETKe. DTarbl SHepreTudeckoro oomMena. I miukonus. bposkeHue u ero BUJIBL
Kucnopoanoe okucnenue, uim kiietounoe apixanue. OkucnuTenbHoe pochopuiinpoBaHue.
D¢ dekTHBHOCTH SHEPreTHIeCKOro oOMeHa.

Peakuuun marpugnoro cuntesa. I'enernueckas nndopmarms u JHK. Peanuzanus renerndyeckoit
uHpOpMaIKy B KJIeTKe. | eHeTHueCKuid KO 1 ero CBOMCTBA. TpaHCKpUIIINS — MAaTPHUYHBIH
cunre3 PHK. Tpancnsaus — OuocunTes Oenka. Jransl TpaHcasimu. Koauposanue
aMHHOKUCIIOT. Posib pubocoM B OruocuHTe3e Oernka.

Hexnerounsle hopmbl xu3HU — BUpYCHI. McTopust oTkpsiTHs BUupycoB (/1. . IBaHOBCKMIA).
OCOoOeHHOCTH CTPOEHUS M KU3HEHHOTO LIMKJa BUpycoB. bakrepuodaru. bone3nu pactenui,
KUBOTHBIX U Y€JIOBEKa, BhI3bIBaeMble BUpycamu. Bupyc nmmyHnoaeduiura yenoseka (BUY) —
B0o30yautens CIIM{a. OOpatHas TpaHCKpUIIMS, peBepTa3a u uurerpasa. [Ipopunakruka
pacrpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHHMA.

JdeMoHcTpanum:
IToptpersr: H. K. Konbnos, /1. 1. UBanoBckuii, K. A. Tumupsses.



Tabmuie! u cxembr: « Tunsl nutaHusy, «MeTabonu3zm», «MUTOXOHAPHUSD», « IHEPTETUICCKHIA
obMen», «Xmoporutact», «®otocunresy, «Crpoenne JTHK», «CtpoeHue u GpyHKIIMOHHUpPOBAHUE
reHay», «Cunres 6emnkay, «['eneTrnueckuit ko, «Bupyce», «bakrepuodarm», «Ctpoenue u
xu3HeHHbIH ki Bupyca CIINa, 6akrepuodaray, «Pemmukanus JJHK».

O6opynosanue: Moaenu-anmumkanuu «Y qsoenue JJHK u Tpanckpuniusy», «buocunres 6enkay,
«CTpoeHue KIeTku», Mojienb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHNE U HHAUBUAYAJIBbHOEC Pa3BUTHE OPraHU3MOB.

Knerounslil nuKI, WM )KU3HEHHBIN UK Ki1eTku. MaTepdasa nu mutos. [Ipomeccsr,
npotekaromue B uHTepdase. Perunkanus — peakuus matpuyHoro cunte3a J{HK. Crpoenue
XpoMocoM. XpOMOCOMHBIN HA0Op — KapHOTHUII. JIUMIIONAHBIN U raryIONIHBIN XPOMOCOMHBIE
Habopel. XpomaTtuabl. L{utosnornyeckue 0CHOBBI Pa3MHOKEHUS M MH/IMBUYaIbHOTO Pa3BUTHUS
OpPraHu3MOB.

Henenne knetkn — muto3. Ctaguu muto3a. [Iporecchl, mMpoucxosime Ha pa3HbIX CTATUSIX
MUTO3a. BUOJIOrHYeCKU CMBICII MUATO34.

[Iporpammupyemasi rudesb KIETKH — aronTo3.

@®opMbI pa3MHOXKEHHS OPIaHU3MOB: 0€CII0sI0€ U N0JI0BOE. Bupl 0€CoI0ro pa3MHOKEHHUS:
JIeJICHHE Ha/IBOE, IOYKOBAHKUE OJJHO- 1 MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKE, BET€TaTUBHOE
pasMHOXkeHHe. VIcKycCTBEHHOE KIIOHMPOBaHHE OPraHU3MOB, €r0 3HAUCHHE IS CENICKIUH.

ITonoBoe Pa3MHOKCHHE, €TI0 OTIINYUA OT Oecmooro.

Meiio3. Craauu meiiosa. [Iporeccel, npoucxoasauime Ha craausax merosa. [loBeaenne xpomocom
B Mero3e. Kpoccunrosep. brosorndyeckuii CMbICH U 3HaYE€HHE MEH03a.

I'amerorenes — Impouecc 06p330BaHI/I$I ITOJIOBBIX KJIETOK Y JKUBOTHBIX. IlomoBEIE Kene3HI:
CCMCHHHUKHU U ANYHHNKHU. O6pa30BaHHe 1 pa3BHUTUC ITOJIOBBIX KIIECTOK — IraMeE€T (cnepMaTosonz[,
ﬂﬁuemeTKa) — CIIEPMATOT'CHE3 U OBOI'CHES. OcobeHHOCTH CTPOCHUA HﬁHeKﬂeTOK n
CIICPMATO30U/I0B. OHJ'IOI[OTBOpeHI/Ie. HapTeHOFCHGS.

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIEHOE pa3BUTHE (AMOpHUOTEHE3). DTaIlbl
AMOPHOHAIILHOTO Pa3BUTHS Y TIO3BOHOUYHBIX JKUBOTHBIX: POOJICHHUE, TaCTPYIISIINS, OPTaHOTCHE3.
[ToctamOproHaNIbHOE pa3BUTHE. THUIIBI IOCTIMOPUOHAIBHOTO Pa3BUTHSL: MIPSIMOE, HEMPSIMOE
(mmurHOYHOE). BriustHue cpesibl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIOCOOHBIC BHI3BIBAT
BPOXIEHHBIC YPOJICTBA.

Poctu pPa3BUTUC paCTeHHﬁ. Onrorenes OBCTKOBOI'O paCTCHUA: CTPOCHUC CCMCHH, CTAIUN
pa3sBUTHUA.

JdeMoHcTpanum:

Tabnuie! u cxembl: «POPMBI pa3MHOKEHHS OPTraHU3MOBY, «JIBOWHOE OIJI0JOTBOPEHHE Y
LIBETKOBBIX PaCTCHUIN», «BereraTuBHOE pa3MHOKEHUE PACTCHUIN», «JleJIeHne KIIETKU
6akrepuit», «CTpoeHHE NOJIOBBIX KIETOK», «CTpoeHHE XPOMOCOMBI», «KIIeTOUHBIN LUK,
«Permmukanusa IHK», «Muros», «Meios», «IlIpsmoe n Henpsimoe pa3Butue», «I'amerorenes y
MJIEKOTIMTAIONINX U YesloBeKa», «OCHOBHBIE CTa UM OHTOI €HE3a).

Ob6opynoBaHue: MUKPOCKOII, MUKpoTpenapaTsl «CriepMaTo30uabl MICKOIUTAIOIIET 0%,
«SliinexseTka MIEKONUTAIOIET0», «KapuoKiHe3 B KIETKaxX KOpEIIKa JyKa», MarHUTHas
Mojienb-anmuKanus «Jlenenue knerkny, moaens JJHK, Monens meradazHoit XpoMOCOMBI.



JlaGopaTopHble U MPAKTHYECKHE PAdOThI:

Jlaboparopnas pabota Ne 3. «HabmoieHrne MUTO3a B KJIIETKaX KOHYHMKA KOPEIIKa JyKa Ha
TOTOBBIX MHUKpOIpEnapaTaxy.

JIaboparopuas padota Ne 4. «M3y4eHne CTpOCHUS TOJIOBBIX KJIETOK HA TOTOBBIX
MHUKpPOITpenaparax.

Tema 6. HacaeacTBeHHOCTh M H3MEHYHBOCTh OpPraHusmMoB.

[Ipenmer u 3agaun renetuku. Mcropus passutus reHeTuku. Poib nyurosioruu u 3MOpHOJIOTHH B
CTaHOBJICHUH I€HETUKU. BKiIa[ pOCCHICKUX U 3apyOeKHBIX YIEHBIX B Pa3BUTHE T€HETUKH.
MeTo1bl reHeTUKH (TUOPUA0I0OrNUECKUM, TUTOM€HETUYECKUH, MOJIEKYISIPHO-T€HETHUECKU ).
OcHOBHbIE TeHETUYECKHE MOHATHS. [ eHeTHUecKas CMMBOJIMKA, CIIOJIb3yeMasi B cXeMax
CKpELIUBAHU.

3aKOHOMEPHOCTH HACEOBaHUs IPU3HAKOB, ycTaHoBIeHHBIEC . Mennenem. MoHornbpuanoe
CKpelniuBaHue. 3aKOH eAMHO00pa3us rTuOpUI0B TIepBOro nokosieHus. [IpaBuiio JOMUHUPOBAHUS.
3aKoH paciierieHus Npu3HaKoB. [ umnore3a unctorsl ramet. [loaHOE U HemoHOoe
JTOMUHHPOBaHUE.

JuruGpuHoe ckpermuBaHue. 3aKOH HE3aBUCHUMOT'0 HaclleZJOBaHUS IPU3HAKOB.
[{uToreneTnveckre OCHOBBI AUTHOPUAHOTO CKPEIIMBAHUS. AHAIN3UPYIOIIEe CKPEIIUBaHHE.
Hcnonb30BaHne aHAIM3UPYIONIETO CKPEUIMBAHUS ISl OTPEIeNIeHUsI TeHOTHIAa 0COOH.

CueruieHHOE HacienoBaHue nmpu3HakoB. Pabora T. MopraHna o cliersieHHOMY HacaeJ0BaHUIO
reHoB. HapyiieHue crierieHus TeHOB B pe3yibTaTe KPOCCHHTOBEpa.

XpOMOCOMHas TeOpHsl HACIIECTBEHHOCTH. | eHeTuUecKue KapThl.

I'eneruka nona. XpoMoCOMHOE ONpeeSIeHHE MoJ1a. AYyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
I'omorameTHsie U reTeporaMeTHble Opranu3Mel. HacnenoBanue nprus3HaKoB, CLHEIICHHBIX C
IOJIOM.

N3menunBocTh. Buibl H3MEHUNBOCTH: HEHACTIEICTBEHHAs U HAacleACTBeHHAas. Pob cpelibl B
HEHACJIEJICTBEHHOM N3MEHYUBOCTH. XapaKTepUCTUKA MOAU(PUKAIIMOHHON N3MEHUYHUBOCTH.
Bapuanuonssliii psn u Bapuanmonsas kpuBas. Hopma peakuuu npusHaka. KoimdyecTBeHHbIE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoHcTBa MOIM(UKAIIMOHHONW N3MEHYUBOCTH.

HacaencTBeHnHas, Wik IeHOTHIINYECKas], H3MEHYMBOCTL. KOMOMHATHBHAS N3MEHYHUBOCTE. Meiios
Y TIOJIOBOM MPOIECC — OCHOBA KOMOMHATUBHON M3MEHYUBOCTU. MyTallMOHHAS U3MEHYHBOCTb.
Knaccudukanus Mmyrauuii: reHHbIE, XpOMOCOMHBIE, TeHOMHBIE. YacTOTa U MPUYUHBI MYTaIIHiA.
Myrarensbie (pakTOpbl. 3aKOH TOMOJIOTHYECKHX PSAIOB B HACIEACTBEHHOW n3MenunBoctu H. U.
Basumogna.

BHCHHepHaH HaCJICICTBECHHOCTb U UBMCHYHUBOCTD.

I'eneTnka yemoBeka. KapI/IOTI/IH yenoBeka. OCHOBHEIC METOAbI TCHECTHUKH YCJIOBCKA:
reHeaHOFquCKHﬁ, 6J'II/I3HCLIOBBII71, HHTOFCHGTHHCCKHﬁ, 6I/IOXI/IMI/I"ICCKI/II\/'I, MOJICKYJISAAPHO -
T€HETUYECKHI. COBpCMeHHOC OMpCACIICHNUEC I'CHOTUIIA: TIOJTHOTCHOMHOC CCKBCHUPOBAHUC,
TCHOTUIIMPOBAHUC, B TOM YUCJIC C IOMOIIBIO HHP-aHaﬂI/Ba. HacnencTteeHHbie 3a00JIeBaHUS
YCJIO0BCKaA: ITCHHBIC 60J163HI/I, 00J1e3HH C HacJIeICTBEHHOM npeaApacnoJIoKCHHOCThIO,
XpOMOCOMHBIC 0oiie3nn. ComaTU4YeCKUE U TCHCPATUBHBIC MYyTAallUH. CTBOJIOBEIC KJICTKH.
HpI/IHHI/IHBI 310pOBOT0 06p8.38. KHN3HHU, TUAarHOCTHUKH, HpO(I)I/IJIaKTI/IKI/I N JICYCHUS TCHETHYCCKHUX



0osie3Held. MeaMKo-TeHEeTHYECKOe KOHCYJIbTUPOBAaHHUE. 3HAUEHUE MEUIIMHCKOM IeHETUKU B
MPEJOTBPAILCHUH U JICYCHUH TCHETUYECKUX 3a00JIeBaHHUI YeOBeKa.

JdemoHcTpaumnu:

[optpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepuxkos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuuer u cxembl: «MOHOTHOPUIHOE CKPEIIUBAHKE U €T0 IUTOTCHETHYECKAsi OCHOBAY, «3aKOH
pacILenIeHUs U €ro HUTOreHETUYeCKas OCHOBA», «3aKOH YUCTOTHI raMeT», «JlurndpunHoe
CKpenBanuey, «L{lutTonornueckiue 0OCHOBBI JUTHOPHIHOTO CKPEIIUBAHMD», «Meio3y,
«B3auMoielicTBrE AJJIEIBHBIX T€HOBY, « €eHeTHUeCKue KapThl paCTEHUM, JKUBOTHBIX U
4yesoBeKay, «['eHeTrka noJyay», «3aKOHOMEPHOCTH HACJIEJOBaHUs, CLEIIEHHOTO C I10JI0M»,
«KaproTunsl yenoBeka U )KUBOTHBIX», «Bubl n3MeHUnBOCTHY, «MOaUPHKATUOHHAS
M3MEHUUBOCTHY, «HacnenoBanue pesyc-paxtopay, «I'eHeTrKa rpymni KpoBuy, «MyTalMoHHas
U3MEHUYUBOCTD.

O6opynoBanue: Moaenu-anIuukanuu «MoHOrubpuHOE cKpemmBanuey», «HemonHoe
JOMHMHHpOBaHUe», «lurndpuaHoe ckpemuBanue», «llepekpéct xpoMmocom», MUKPOCKOIT U
MuKpomnpenapar «/Ipo3odunay (Hopma, myraunu Gopmbl KPbLIILEB U OKPACKH Tella), repOapuii
«I"opox MOCEBHOM».

JlabopaTopHble U NPAKTHYECKHE PadOThI:

JlabopaTtopnas pabota Ne 5. «3ydenne pe3yabTaToB MOHOTHOPUIHOTO W TUTHOPUTHOTO
CKpEIMBAHUS Y IPpO30(UIIBI HA TOTOBBIX MUKpOIpEnapaTax.

JlabopaTtopHnas pabota Ne 6. «/3ydenne MmoauduKanoHHON N3MEHUYNBOCTH, TTIOCTPOEHUE
BAPUALIMOHHOTO Psfia U BApUALIMOHHON KPUBOI».

JlabopaTtopnas pabota Ne 7. «AHanm3 MyTaruii y 1po30¢uibl Ha TOTOBBIX MUKpPOIIpEnapaTax.
[Tpaktuueckas padota Ne 2. «CocTaBlIeHHE U aHAJIU3 POJAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesnexuusi opranuzmMoB. OCHOBbI 0MOTEXHOJIOTHH.

Ceneknys Kak HayKa M IPOLIECC. 3apOKICHUE CEJICKIIMU U ToMecTukKamus. Yuenue H. W.
BaBuioBa o 1ieHTpax MpoOUCXOXKICHUS 1 MHOTOOOpa3us KyJIbTYPHBIX pacTeHui. LleHTpbI
MIPOMCXOXKACHUS JOMAIIHUX KHUBOTHBIX. COpT, TOpO/Ia, IITAMM.

CoBpeMeHHbBIC METOIbI CEICKIINU. MacCOBBIN ¥ MHIMBHUAYAIBHBIH OTOOPHI B CEJICKITUN
pacTeHui 1 KUBOTHBIX. O1leHKa dKCTepbepa. biM3KopoACTBEHHOE CKpENUBaHUE — HHOPHIUHT.
Uucras nuaus. CkpenMBaHue YUCTHIX JTUHUN. ['eTepo3uc, nim ruOpuaHas cuia.
HeponcTtBenHoe ckpemuBanue — ayropuaunr. OTnanéHHas ruopuansanis u e€ yCrexu.
HckyccTBeHHBIN MyTareHe3 U MOoJIy4eHHe MOTUIIOUIOB. JJoCTHKEHHS CeIeKIIUU pacTeHUH,
YKUBOTHBIX 1 MUKPOOPTaHHU3MOB.

buoTexHoorus Kak oTpacib NpoU3BOJICTBA. | eHHAs MH)XKEHepUs. DTallbl CO3/1aHUsS
pexomOunanTHoi JIHK n Tpancrennsix opranuszmos. Knerounas unxenepus. Kinerounsle
KYJIbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHNE pacTeHuil. KiloHMpoBaHue BICOKOTIPOAYKTUBHBIX
CeNIbCKOXO035HCTBEHHBIX OPraHU3MOB. DKOJIOTHUECKUE U dTHUeckue npodnemsl. MO —
TeHETUYECKU MOIU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JdeMoHcTpanum:

[Hoptpetsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. @. VBaHoB.

Tabmuie! u cxembl: kapTa «L{eHTpBI MPOUCXOKACHUS U MHOTOOOpa3Hsi KyIbTYPHBIX PACTCHUID»,
«ITopoapl JOMaIIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX pacTeHHil», «OTaanéHHas
rubpuansamusy, «Padotsl akagemuka M. @. MBaHoBay, «[lomumionausy, «OObEKTHI
OouoTexHoIorum», «KineTounsie KynbTyphl H KIOHUPOBaHUEY», «KOHCTpyHpOBaHHE U IEPEHOC
TE€HOB, XPOMOCOM.



O6opynoBaHue: MyJISDKH TUIOJIOB U KOPHEIUIOA0B TUKUX (DOPM U KYITBTYPHBIX COPTOB PACTEHUH,
rep6apuii «CenbCKOX035HCTBEHHBIC PACTCHH.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

BI/IpTyaJIBHaSI 9KCKYpPCHA «OcHOBHBIE METOAbI U JOCTHIXXCHUA CCICKIINU paCTeHI/Iﬁ U ) KUBOTHBIX
(Ha CeNEeKIMOHHYIO CTAHLIUIO, TNIEMEHHYIO (pepMy, COPTOUCIIBITATENIbHBIN y4acTOK, B TEIUIUYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

INJIAHUPYEMBIE PE3YJIbTATbBI

OCBOEHUA ITPOI'PAMMEI 110 BUOJIOTN HA BA3OBOM YPOBHE CPEJJHET'O
OBILET'O ObPA3OBAHUA

Cornacno ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHUS K pe3yJabTaTaM OCBOEHUS
00yJaroImuMUCs MPOrpamMM CpeTHETo 001Iero 00pa30BaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
MNpECAMCTHBIM.

JIMUHOCTHBIE PE3YJIBTATHI

B cTpyKType TUYHOCTHBIX PE3YIBTATOB OCBOEHUS NpeaMeTa «bruonorus» BblIeIEHbI
CJIEYIOIIHE COCTABIISAIONINE: 0CO3HAHUE 00YJaIOIIMMHUCS POCCUMCKON IpaXKIaHCKON
UJICHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIFHOCTH ¥ CAMOOTIPEICIICHUIO,
HaJM4Me MOTHUBALIMU K 00y4eHHUI0 OMOJIOTHH, 1IeJIeHapaBIeHHOE Pa3BUTHE BHYTPEHHUX
yOeXKIeHUI TUYHOCTH Ha OCHOBE KITIOUEBBIX [IEHHOCTEH U MCTOPUUYECKUX TPATUINI pa3BUTHS
OMOJIOTMYECKOTO 3HAHHS, TOTOBHOCTh M CITIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJICTBOBAThLCS B
CBOEH1 IeITEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMHU, MPUCYIIIUMHU CHCTEME
O6uo0rNuYeckoro o0pa3zoBaHus, HATMYKE HKOJIOTUYECKOTO MMPABOCO3HAHMUS, CIOCOOHOCTH
CTaBUThH LIENTU U CTPOUTD KU3HEHHbBIE TUIAHBI.

JIM4HOCTHBIE PE3yJabTaThl OCBOCHHS MpeaMeTa «bHoJIorus» TO0CTUTAIOTCS B €IMHCTBE YIeOHOU 1
BOCIIUTATEIILHOM JACSITEIIBHOCTA B COOTBETCTBUHU C TPAAUIIMOHHBIMU POCCHHUCKUMU
COITMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, IPUHSITHIMU B
001IecTBe NMpaBUJIaMi ¥ HOPMaMU TIOBEACHUS M CIIOCOOCTBYIOT ITPOIIECCaM CaMOTIO3HAHMS,
CaMOBOCITUTAHHUS U CAMOPA3BUTHUS, PA3BUTHS BHYTPEHHEH IMO3UIIMH JIMYHOCTH, MATPUOTU3MA,
YBa)KEHHUA K 3aKOHY M MPABONOPSIKY, YETIOBEKY TPY/a U CTapIIeMy MOKOJICHHIO, B3AUMHOTO
yYBaXKEHHUS, OEPEKHOT0 OTHOIICHHS K KyJIbTYPHOMY HACIEAUIO U TPAAULIUIM
MHOTOHAIMOHaNBHOTrO Hapoaa Poccuiickoit deneparuu, mpupose 1 oKpyxKarolien cpee.

JInuHOCTHBIC pe3yJIbTaTbl OCBOCHU yqe6H0ro npeamMeTa «buonorusy HOMKHBI OTpaxaTb
TOTOBHOCTB M CIIOCOOHOCTh 06yqa}01u1/1xc>1 PYKOBOACTBOBATHCA C(bOpMHpOBaHHOﬁ BHYTpeHHeﬁ
MO3UIINEH JINYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHGHT&HHI’I, MO3UTHUBHBIX BHYTPCHHUX
Y66)KﬂeHHﬁ, COOTBECTCTBYHOIIHUX TPAAULIMOHHBIM IICHHOCTAM pOCCHfICKOFO 06IJ_ICCTB8.,
pacIupCHUC KU3HCHHOTO OIIbITAa U OIIbITA ACATCIIBHOCTU B MIPOLECCE peain3alilul OCHOBHBIX
HaHpaBJ’IeHI/Iﬁ BOCIIMTATEIIbHOM ACATCIBbHOCTHU, B TOM YHMCJIC B YaCTHU:

1) rpaaaHcKOro BOCIMTAHMSA:

chOpPMUPOBAHHOCTH IPAXKIAHCKON TO3UIMH 00YUAIOIIErocs Kak aKTHBHOTO M OTBETCTBEHHOTO
4JieHa POCCUICKOTO 00IIeCTBa;

OCO3HAaHHE CBOUX KOHCTHTYIIHOHHBIX TPaB M 00sI3aHHOCTEH, YBOKCHHE 3aKOHA W MTPABOTIOPSIKA;
TOTOBHOCTH K COBMECTHOM TBOPYECKOMW JAEATEIBHOCTH MPH CO3aHUN YUEOHBIX TPOCKTOB,
pelIeHN yueOHBIX U MO3HABATEIBHBIX 33144, BHIIIOJHEHHH OUOJIOTMYECKUX SKCIIEPUMEHTOB;



CIOCOOHOCTh ONPEAETATh COOCTBEHHYIO MO3UIIUIO 0 OTHOIICHHUIO K SBJICHUSM COBPEMEHHOU
KM3HU U OOBSACHATH €6;

YMEHHE YUUTHIBATh B CBOUX JICHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aHMOICHCTBHUS
JOJIeH € pa3HbIMU YOCKICHUSMU, KYJIbTYPHBIMU IIEHHOCTSIMU U COLIMAJIBHBIM TOJIOKEHUEM;
TFOTOBHOCTb K COTPYIHUYECTBY B IIPOLIECCE COBMECTHOT'O BBIIIOJIHEHUS YUEOHBIX,
[I03HABATEJIbHBIX U UCCIIEI0BATENbCKUX 33/1a4, YBAKUTEIBHOIO OTHOIIEHUS K MHEHUIO
OTIITOHEHTOB MPH OOCYKICHHH CITIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJICPIKAHMS,
TFOTOBHOCTb K F'YMaHUTapHOMN U BOJOHTEPCKON JESTENbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TPaKIaHCKOW UACHTUIHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY HapOJy, 4YyBCTBA OTBETCTBEHHOCTH niepes PoimHOM, rop10CTH 3a CBOM Kpal, CBOIO
Ponuny, cBOM S3bIK U KyJIbTYpY, IPOILIOE U HACTOSIIIIEE MHOTOHAIIMOHAJILHOTO Hapoa Poccuu;
[IEHHOCTHOE OTHOIIEHUE K TPUPOTHOMY HACIICAUIO U TAMSITHHUKAM MTPUPOIBI, TOCTHKEHHUSIM
Poccun B Hayke, HCKyCCTBE, CIOPTE, TEXHOJIOTHSX, TPY/IE;

CIOCOOHOCTH OLIEHMBATH BKJIAJ POCCUMCKHUX YUEHBIX B CTAHOBJICHUE U pa3BUTHE OMOJIOTHUH,
MMOHUMAaHHUSI 3HAYEHUSI OMOJIOTUY B TIO3HAHUH 3aKOHOB TIPUPOJIBI, B dKU3HH YEJIOBEKA U
COBPEMEHHOT0 00111eCTBA;

ujeiHast yoex1€HHOCTh, TOTOBHOCTb K CIIY’KE€HUIO U 3auiuTe OTedecTBa, OTBETCTBEHHOCTh 32
ero cynp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIIOCOOHOCTH OLIEHMBATH CUTYAIIMIO U PUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OYAyILEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTENSAM, CO3JaHUIO CEMbH HA OCHOBE OCO3HAHHOTO
MPUHATUA LICHHOCTEH CEMEMHOM )KU3HU B COOTBETCTBUU C TPaAUIMSIMHU Hapoa0oB Poccuu;

4) 3cTeTMYEeCKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MUY, BKIIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHUMAaHHE SMOLMOHAIIBHOTO BO3JCHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CAMOBBIPAXKEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE IIPOSBIISITh KAUECTBA
TBOPYECKOM JIMYHOCTH;

5) pusnveckoro BocnuTaHus, (GOPMHUPOBAHUS KYJIbTYPHI 310POBbSI M IMOIUOHAJILHOTO
0J1aronmoJryymsi:

MMOHUMAaHKE U peaau3alus 30poBOro U 6e30macHoro o0pasa >Ku3HHU (3J0pOBOE MUTAHUE,
coOroIeHre TUTMEHNYECKUX TIPABHUII M HOPM, COATaHCUPOBAHHBIN PEXXUM 3aHATUN U OTIbIXA,
perynspHasi puznyecKas akTUBHOCTh), O€peKHOT0, OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DU3HUECKOMY U IICUXUUECKOMY 3/10POBbIO;

MMOHUMAaHKEe EHHOCTU MPABIJI UHAUBHIYyaIbHOTO U KOJUIEKTUBHOTO O€30MacHOTO MOBECHUS B
CUTYALMSIX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHHWE TIOCIEACTBUIA U HEMPUATHS BPEAHBIX IPUBBIYEK (YIOTPEOICHUS alIKOT OIS,
HApKOTHUKOB, KYpeHHs);

6) TpyAoBOro BOCIMTAHHUSA:

TOTOBHOCTb K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYAOTIIO0HE;

TOTOBHOCTb K AKTUBHOM JEATENBHOCTUA TEXHOJOTHUECKON U COI[MAIbHON HAMPABIEHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, TUTAHUPOBATH U CAMOCTOSITENIHHO BBITIONHATH TAKYHO
NEeSTENbHOCTH;

WHTEpPEC K pa3Iu4HbIM cepam mpodecCHOHATBHON AeITeTbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBII BEIOOp Oynymiel mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI;
TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH JKU3HU;
7) 3KOJIOrN4eCKOr0 BOCIIMTAHUS:



HKOJIOTUYECKH I1eJIeco00pa3HOe OTHOIICHUE K MPUPOJIE KaK HICTOUYHUKY )KU3HH Ha 3eMiie, OCHOBE
€€ CyIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS SKOJIOTHYECKOH KYIbTYPhI: MPHOOPETEHUE OIBITA IIJIAHUPOBAHUS
MOCTYIKOB U OLICHKU WX BO3MOXKHBIX MOCIICJICTBUMN ISl OKPYKAIOIICH CPe/Ibl;

OCO3HaHHKE TJI00aTHHOTO XapaKTepa SKOJIOTHIECKHUX MPOOJIeM U MMyTeH UX PeIICHMS;
CIIOCOOHOCTH HMCIIOJIH30BaTh MPUOOPETaeMbIC PY H3yYSCHUN OMOJIOTHH 3HAHUS U YMEHUS TIPH
penieHun npodsieM, CBI3aHHBIX C PAllMOHAIBLHBIM IIPUPOJIOTIOJIb30BaHUEM (COOII0IEHNE TTPaBUIT
MOBEJICHHUS B MPUPOJIC, HAIIPABIECHHBIX HA COXPAaHEHUE PABHOBECHS B SKOCUCTEMAX, OXPaHy
BUJIOB, dKOCUCTEM, Ouochepsl);

AKTUBHOE HEMPUATUE JICUCTBUM, IPUHOCSIIMNX BPEIl OKPYKAIOILIEH TPUPOJHON Cpelie, yMEHUE
MIPOTHO3UPOBATH HEOIATONIPHUATHBIE SKOJIOTUUECKHUE MTOCIIECICTBHUS IPEANPUHUMAEMBIX 1eHCTBUI
Y MIPEJOTBPAILATh UX;

HaJU4YHMe Pa3BUTOTO IKOJIOTHYECKOTO MBIILIEHHUS, YKOJOTHIECKON KYIbTYpPhI, OTIBITA
JESTETFHOCTH SKOJIOTHUECKOW HAMPaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS MU B
MMO3HABATEIHbHOM, KOMMYHUKATUBHOM M COIUATILHOM MIPAKTUKE, TOTOBHOCTHU K Y4aCTHIO B
MPAKTUYECKOU AESITEIbHOCTH SKOJIOTHYECKON HANPABIEHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U 00IIECTBEHHOM MPAKTHKH, OCHOBAHHOTO HA JTMAJIOTe KYJIBTYP, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOW U YUTATEIIbCKOM KYJIbTYPHI KaK CPEJICTBA B3aUMOICHCTBHSI
MEXy JTIOJIbMH U TIO3HAHUS MUPAa;

MOHUMaHue crenupuKU OMOJOTUHU KaK HayKH, OCO3HAHUS €€ PO B POPMHUPOBAHUHI
PaIOHaILHOTO HAYYHOTO MBIIIUIEHUS, CO3/ITaHUH 1IEIOCTHOTO MPECTaBICHUS 00 OKpYXKarolleM
MUpE KaK O €IUHCTBE MPUPOJIbI, YeJIOBEKa U 00IECTBA, B IO3HAHUU TIPUPOTHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOEKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH ISl COBPEMEHHOM IIUBUIIM3AIMK: 00€CIIedeHHs] HOBOTO
YpOBHS pa3BUTHS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pelIaTh
pecypcHble TpoOIeMbl pa3BUTHS YEJIOBEUECTBA, TIOMCKA MyTeH BBIXOJa U3 II100aIbHBIX
HKOJIOTMYECKUX MPOOIIeM 1 0OecriedeH sl mepexoa K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATILHOMY
UCIO0JIb30BAHUIO MIPUPOJHBIX PECYPCOB U (GOPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;
3aMHTEPECOBAHHOCTD B MOJIyY€HUU OMOJIOTHYECKUX 3HAHUI B IIEJISX MOBBIIIEHUS O0IIeH
KYJIbTYpbI, €CTECTBEHHO-HAYYHON T'PAMOTHOCTH, KaK COCTaBHOM 4acTH (PyHKIIMOHAIbHOM
IrpaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Ipu U3yuyeHUH OUOJIOTUH;

IMOHMMAaHHE CYIIHOCTH METOJOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
CIOCOOHOCTH HCTIOIH30BATh MOJIydaeMble 3HAHUS JIUIs aHANIU3a U OOBSICHEHHUS SIBJICHUN
OKPY’KaIOILIEro MUpa U MPOUCXOIAIINX B HEM U3MEHEHUI, yMEHUE JIeJIaTh 000CHOBAaHHBIE
3aKJIFOUEHUS] HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIINXCS JAHHBIX C 1SN0 MOTy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAaMOCTOSITENIFHO UCIOJIB30BaTh OMOJIOrMUECKUe 3HAHUS IS PEIlIeHus: IpooieM B
peanbHBIX KU3HEHHBIX CUTYaLUAX;

OCO3HAHUE LIEHHOCTH HAYYHOU eATeIbHOCTH, TOTOBHOCTh OCYILIECTBIIATh MIPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSITENIbBHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTbH U CLIOCOOHOCTH K HETPEPHIBHOMY 00Pa30BaHHUIO M CaMOOOPa30BAHHIO, K AKTHBHOMY
MOJIYYEHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH.

METAIIPEIMETHBIE PE3YJIbTATHI

MeTaHpe,Z[MeTHLIC PE3YyIbTAaThl OCBOCHUSA yqe6H0r O IMpeaMceTa «buoorus» BKIIIOYAIOT:
3HAYUMBIC JJIsA (I)OpMHpOBaHI/ISI MUPOBO33pPCHUA o6y11a}0m1/1xc;1 MCKIUCHTUIIIIMHAPHBIC
(Me)KHpe,[[MCTHBIC) 06IJ_ICH8.Y'-IHBIC IMOHATHS, OTpaKaroIHEC LCJIOCTHOCTD Hay‘IHOﬁ KapTUHBI MHpa
n CHCI_[I/I(I)I/IKy MCTOIOB IMO3HAHUA, UCTIOJIb3YEMBIX B €CTCCTBCHHLIX HAaYKaX (BCIJ_ICCTBO, SHEprus,



SIBJICHHE, TIPOIIECC, CUCTEMa, HAYUHBIN (DaKT, MPHHLIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpusl, UCCIIEJOBaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U APYI'UX), YHUBEPCAJIbHBIE
y4yeOHbIe JelicTBUS (T03HABATEIbHBIC, KOMMYHHUKATHBHBIE, PETYISTUBHbIC), 00ECIIEYMBAIOIINE
(dhopmupoBanre GPyHKIIMOHATLHOW IPAMOTHOCTH M COITUATBHON KOMITETEHIIUU 00yJaroIImXcs,
CIOCOOHOCTh O0YUYAIOIIMXCSI UCIOJIB30BAaTh OCBOCHHBIE MEXKIUCIIUILTHHAPHBIE,
MHPOBO33PCHYCCKHUEC 3HAHWA U YHUBCPCAJIIBHBIC y‘-I€6HI)IC IICﬁCTBPISI B TTIO3HABATEIILHOM 1
COLIMAIbHON ITPAKTHKE.

MeTanpeaMeTHbIE pe3yIbTaThl OCBOSHUS MPOTPAMMBI CPETHETO 00IIIero 00pa30BaHus JOJDKHBI
OTpaxartb:

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MIO3HABATEIbHBIMH el CTBUSIMU:

1) 6a30BbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIBHO (POPMYIMPOBAThH U aKTYaJIU3UPOBaTh MPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

HCI0JIb30BATh IIPU OCBOCHUHU 3HAHUMN MPUEMBI JIOTHYECKOTO MBIIIJICHH (aHAIM3a, CUHTE3a,
CpaBHEHMSI, KJITaCCU(PHUKALUU, 0000IIEHNS), PACKPBIBATh CMBICII OMOJIOrMYE€CKUX MOHSITUN
(BBIIETATH UX XapaKTepHbIC IPU3HAKU, YCTAHABIMBATD CBS3U C IPYTHMHU MOHSATHSIMH);
OTIPEENATH eNIN JeSITeIbHOCTH, 3ajjaBasi HapaMeTpbl U KPUTEPUH UX TOCTHKEHUS, COOTHOCUTD
Pe3yNbTaThl JESATENILHOCTH C MOCTABIEHHBIMU LEJISMH;

MCIO0JIb30BaTh OMOJIOTUYECKHE MOHATHS ISl 00bSICHEHUS (DAaKTOB U SIBJICHUN KUBOU MPUPOIbI;
CTPOMTB JIOTHIECKUE PACCYXKICHUS (MHAYKTHBHBIE, IETYKTHBHBIE, TT0 aHAJIOTHH ), BBISBIISTH
3aKOHOMEPHOCTH U MPOTUBOPEYUS B PaCCMaTPUBAEMBbIX SIBIICHUSX, (DOPMYIHPOBATh BHIBOBI U
3aKITIOUEHUS;

MPUMEHSTh CXeMHO-MO/I€JIbHbIE CPEJICTBA AJISl IPECTABIICHUS CYLIECTBEHHBIX CBSI3eH U
OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKHX 00BEKTaX, a TAaKXKe MPOTUBOPEUNi Pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(OOPMALMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IJIaH peuieHus MpoOIeMbl C YIETOM aHaIM3a UMEIOLIUXCS MaTEPUATIbHBIX U
HEMaTepUaJIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATEIILHOCTD, OLICHUBATh COOTBETCTBHUE PE3YIbTATOB LIETISIM, OLIEHUBATh
PHUCKHU MOCIEACTBUI NEATENbHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHATH PA0OTY B YCIOBUSIX pPEalbHOTO, BUPTYAJILHOTO U
KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE NPU PELICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIeI0BaTEIbCKHE IeHCTBHS:

BIIa/IETh HaBBIKAaMU y4eOHO-UCCIIEIOBATEIbCKOM 1 POEKTHOM JIeATEIbHOCTH, HABBIKAMU
paspelleHus npooyiemM, CHoCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIFHOMY ITOUCKY METOJIOB
pElIeHUs MPAKTUYECKHX 3a/]a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

WCIO0JIb30BATh PA3IMYHBIE BUJIBI JEATEIBHOCTH I10 MOJTYYEHUIO HOBOTO 3HAHUS, €TO
WHTEPIPETAINH, TPEOOPa30BaHUIO U TPUMEHEHUIO B YUEOHBIX CUTYALIUAX, B TOM YHCIIE PU
CO3JaHUU YYEOHBIX U COIMAIIBHBIX MPOEKTOB;

(bopMUpOBaTh HAYYHBIM TUI MBIIUICHHUS, BIaI€Th HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMU
MOHATUSAMH U METOJIAMU;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTeIbHOMN NEATEILHOCTH U
KHU3HEHHBIX CUTYaIUX;

BBISBJIATh IPUYUHHO-CIIEJCTBEHHBIE CBA3U M aKTyaJIU3UpOBaTh 33Jauy, BbIJIBUTaTh TUIIOTE3Y €€
peleHusl, HaX0AUTh apryMEHTHI AJIS I0Ka3aTeNIbCTBA CBOMX YTBEPXKACHUH, 3a/1aBaTh MapaMeTphbl
U KPUTEPHUHU PELICHHUS;

aHAJM3UPOBATH MOJyYCHHBIEC B XOJI€ PELICHHS 3a]Jaul Pe3yJIbTaThl, KPUTHUECKH OLICHUBAThH UX
JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLIECHUBAThH MPHOOPETEHHBIH OTIBIT;



OCYIIECTBIIATH IIeJICHANIPABIICHHBII MMOMCK IEPEHOCa CPEACTB U CIIOCOOO0B JICHCTBUS B
podeCcCHOHANBHYIO CPEY;

YMETh EPEHOCUTH 3HAHUS B MO3HABATEIBHYIO M MPAKTUYECKYIO 00IACTH KU3HEACATEIIEHOCTH;
YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTaTh HOBBIE UJICH, TIPEAJIaraTh OPUTrHHAIBHBIC MTOIXObI M PEIICHHs], CTABUTH MPOOIEMBI U
3aJ1au, JOIYCKAIOUINE aJIbTEPHATUBHBIE PEIICHHUS.

3) pa6ora ¢ nunopmanmeii:

OPUEHTHUPOBATHCS B PA3IMYHBIX HCTOUHUKAX HHPOPMAIIUH (TEKCTE y4eOHOTO MOCOOHs, HayqHO -
MOMYJISIPHOM JINTEpaType, OMOJIOrMUECKUX CIIOBApSIX U CIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax
TaHHBIX, B IHTEpHETE), aHATM3UPOBATH HH(POPMAINIO Pa3IMYHBIX BUJOB U GOpPM
IIpEJICTaBICHMS], KPUTUUECKH OLIEHUBATh €€ IOCTOBEPHOCTh U HEITPOTUBOPEUMBOCTD;
(hopMyIHpOBaTh 3apPOChl U MPUMEHSATH Pa3JINYHbIE METObI IIPU MTOUCKE U 0TOOpE
OnosioruuecKoi HHPOpMaIur, He0OXOIUMOM ISl BBITIOJHEHUS YU€OHBIX 3a/1a4;

MPUOOPETaTh OMBIT UCTIOIb30BaHNUs HH()OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIIECHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;
CaMOCTOSITENIBHO BBIOMPATh ONTUMAIIbHYIO (OpMY IpecTaBICHHs ONOIOTHYECKON HHpopMauu
(cxembl, rpauku, quarpamMmbl, TaOIUIbI, PUCYHKH U IPYTOE€);

HCII0JIb30BaTh HAyYHBIN S3bIK B KQUECTBE CPEJCTBA MpHU padoTe ¢ OHMOIOrMUeCcKOit
nHpopmanren: TPUMEHSTh XUMHUYEcKre, (PU3NYECKHe U MaTeMaTHYeCKHe 3HAaKU U CUMBOJIBI,
hopmyel, a00peBUATYpPy, HOMEHKIIATYPY, UCIIOIB30BaTh U MPE0oOpPa30BHIBATH 3HAKOBO -
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;

BJIaJIETh HaBBIKAMU PACIIO3HABAHUS U 3alIUThI HHOpMaLK, HHPOPMAIIMOHHOM 0€30MacHOCTH
JUYHOCTH.

OBnaeHHe YHHBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMM:

1) obmmenne:

OCYILIECTBIISITh KOMMYHHUKALIMU BO BceX cepax KM3HU, AKTUBHO y4acTBOBATh B IMAJIOTE UITU
JMICKYCCHH TIO CYILIECTBY 00CYXAaeMoi TeMbl (YMEHHE 331aBaTh BOIIPOCHI, BEICKA3bIBATh
CYXJICHUS OTHOCUTEIBHO BBIMIOJIHEHUS MpeiaraeMoil 3a1auu, yUuThIBaTh HHTEPECH U
COTJIACOBAHHOCTD MO3ULUHI APYrUX YYACTHUKOB AUATIOTA WM JUCKYCCUH);

pacrno3HaBaTh HeBepOaJbHbIE CPEICTBA OOLIECHUS, TIOHUMATh 3HAU€HUE COLMATbHBIX 3HAKOB,
MPEANOCHIIOK BOSHUKHOBEHHSI KOH(DIMKTHBIX CUTYallUi, YMETh CMATr4aTh KOHMINKTHI U BECTH
MIEPETOBOPHI;

BIIAJIETh PA3JIMYHBIMU CIIOCOOAMU OOIICHUS U B3aUMOJCHCTBUSI, MOHUMATh HAMEPEHUS IPYTUX
JIIOJIeH, MPOSIBIIATH YBAKUTEIHHOE OTHOIIIEHHUE K COOECEHUKY U B KOPPEKTHOH dopme
(bopMynupOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCTOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB.
2) COBMeCTHAasl 1eAITeIbHOCTD:

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON 1 UHIUBUIYAIbHON PabOTHI pU
peleHny GMOJIOrHIecKOr MPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHUS TPYIIIOBBIX
(dhopM B3aMMOJICHCTBUS MPU PEUICHUH YueOHOM 3a/1auu;

BBIOMPATh TEMATUKY I METOJIbl COBMECTHBIX JEHCTBUII C yUETOM OOIIMX UHTEPECOB U
BO3MOKHOCTEHN Ka)KJIOTO WIEHA KOJUIEKTUBA;

MIPUHUMATH LI€JT COBMECTHOM J€SATEeIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH AEHCTBUSA 110
€€ OCTMIKEHUIO: COCTABJIATH ILJIaH JECUCTBUMN, PACIPENAEIATH POJIM C YYETOM MHEHUN
Y4aCTHUKOB, OOCYK/IaTh PE3yIbTaThl COBMECTHON pabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa U KaKJIOTO YYaCTHUKA KOMaHIbI B OOIIHIA pe3yIbTatT 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE MPOEKTHI, OLIEHUBATh UAEH C MO3UIIMH HOBU3HBI, OPUTUHAILHOCTH,
MPaKTUYECKOW 3HAUMMOCTH;

OCYILECTBIIATh O3UTUBHOE CTPATErMUECKOE MOBECHHUE B Pa3IMYHBIX CUTYalUX, IPOSBIIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

OBJaieHHe YHUBEPCAJIbHBIMHU PeryJIATHBHBIMU AeHCTBUAMMU:



1) camoopranu3anus:

MCIOJIb30BaTh OMOJIOTHYECKNE 3HAHUS JJIS BBISBIICHUS IPOOJIEM U UX PEIICHUS B dKU3HEHHBIX U
y4eOHBIX CUTYyalIUsX;

BBIOMPATh HA OCHOBE OMOJIOTMUECKUX 3HAHUH LIEJIEBbIE U CMBICIIOBBIC YCTAHOBKU B CBOMX
JNEUCTBUAX U IOCTYIIKAaX 10 OTHOLIEHUIO K JKMBOU IIPUPOJIE, CBOEMY 340POBBIO U 3J0POBBIO
OKPYXKAIOIIHNX;

CaMOCTOSITEJIBHO OCYLIECTBIIATH TI03HABATEIBHYIO JAESITEIbHOCTb, BBIABIIATH IPOOJIEMBI, CTABUTH
1 GOpMyYIIMpPOBATH COOCTBEHHBIE 331a4H B 00pa30BaTEeIbHON AEATEIBHOCTH U JKU3HEHHBIX
CUTYyaLMsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IUIAH PEIIEHUS IPOOIEMBI C YUETOM UMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;

JIaBaTh OLEHKY HOBBIM CUTYallHsM;

paciupsATh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIIECHUE;
OILICHUBATh IPHUOOPETEHHBIN OTIBIT;

croco0CcTBOBATH (POPMUPOBAHUIO U MPOSBIICHUIO IIMPOKON SPYAULIMU B pa3HbIX 001aCTIX
3HAHMH, TOCTOSHHO MOBBIIATh CBOM 00pa30BaTeNbHBIN U KyJbTYpPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYalllsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIILHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LEIISAM;

BJIIETh HaBBIKAMU MIO3HABATENbHON pedIeKCHH KaK 0CO3HAHUS COBEPILIaeMbIX ACUCTBUI U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB M OCHOBaHUMN, UCTIOJIb30BaTh MPUEMBI pedIIeKCUH
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PEIICHHUS 10 UX CHHKEHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPU aHAIHU3€E PE3YJIbTaTOB ACATECIbHOCTH;

3) npunsiTHE CeOS M APYIHX:

IIPUHUMATh ce0s, IOHUMasi CBOM HEAOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIyMEHTBI IPYTHUX IIPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;
IIPU3HABATH CBOE MPABO U MPABO JPYrMX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH APYroro 4eJ0BeKa.

INPEIMETHBIE PE3YJIBTATbBI

[IpenmetHsbie pe3ynabTaTsl ocBoeHUs porpaMmbl COO mo 6uosoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT cneruduueckue g yueOHoro npeamera «buonorus» HaydHble 3HAaHUS, YMEHUSI U
CHOCOObI ACWCTBUN IO OCBOCHHIO, UHTEPIPETAIIUHN U IPEOOPA30BAHUIO 3HAHUM, BUIBI
JEeSITeLHOCTH IO MOJTYYSHUIO HOBOTO 3HAHUS M IPUMEHEHHIO 3HAHUI B Pa3JIMYHbBIX y4EOHBIX
CUTYaIUsIX, a TAK)KE B peabHBIX KU3HEHHBIX CUTYAIlUIX, CBA3aHHBIX ¢ Onosorueii. B
MporpaMMe MpeIMEeTHbIE Pe3yIbTaThl IPEACTABICHBI MO IoJIaM 00yJYeHHS.

Hpe,[[MeTHLIC pe3yIbTaTbl OCBOCHUS yqe6H0r0 npeamMeTa «buosnorus» ¢ 10 knacce JOJIDKHBI
OTpPaXKarThb:

c(OPMHUPOBAHHOCTb 3HAHUM O MECTE U POJIM OUOJIOTHH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHHBI MUpPa U
Hay4YHOTO MMPOBO33pPEHMS], O BKJIa/I€ POCCUMCKUX U 3apyOeKHbIX yIEHBIX-OMOJIOTOB B pa3BUTHE
Onosoruu, PyHKIMOHAIBHONW T'PAaMOTHOCTH YeJIOBEKA ISl PELIeHUs )KU3HEHHBIX 3a/1a4;

YMCHHC PAaCKpPBIBATH COACPIKAHUC OHOJIOTUYECKUX TCPMHUHOB U MMOHSTHMN: JKH3Hb, KJICTKA,
OpraHusm, MeTa00JIH3M (O6MCH BCIICCTB U MPEBPALICHUC 3HCpFI/II/I), TroMeoCTa3
(CaMOpCFyJ'ISII_[I/Iﬂ), YPOBHEBas OpraHu3danus )XKUBbIX CUCTEM, CAMOBOCIIPOU3BECICHUC
(perO,[[yKI_[I/Iﬂ), HACJICACTBCHHOCTb, USMCHYUBOCTL, POCT U PA3BUTHUC,



YMEHHE U3Jlararb OMOJIOTHYECKUE TEOPUH (KIETOUYHAs, XpPOMOCOMHasl, MyTallMOHHAs,
LEHTpaJIbHAS I0TMa MOJIEKYJISIpHO# Ononorun), 3akonsl (I'. Menaens, T. Moprana, H. U.
BaBuioBa) u yuenus (0 HeHTpax MHOTOOOpa3Hs U MPOUCXOXKICHHUS KyIbTYpHBIX pacTtenuii H. U.
BaBuiioBa), onpeenaTh rpaHulbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM;

YMEHHE BJIaJIETh METOJAMH Hay4YHOTO MO3HAHUA B OMOJIOTUU: HAOIIOAEHNE U OTIMCAHUE )KUBBIX
CHCTEM, IIPOLIECCOB U ABJICHUH, OpraHu3alus U NpoBeAeHNE OMOJIOrMUYECKOro IKCIEPUMEHTA,
BBIJIBUJKEHUE TMIIOTE3bI, BBISBICHUE 3aBUCUMOCTH MEXIy UCCIENYEMBIMU BEINYNHAMU,
00BSICHEHHUE TTOJTyYCHHBIX PE3YJIbTATOB, NCTIOIH30BAHHBIX HAYYHBIX MMOHITUH, TEOPUI U
3aKOHOB, YMEHHE JIeN1aTh BBIBOJIBI HA OCHOBAHMM IIOJyYEHHBIX PE3YJIBTATOB;

YMCHUEC BBLACIATE CYIICCTBCHHBIC ITPU3HAKHW BUPYCOB, KJIICTOK ITPOKAPHUOT U OYKAPHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPraHU3MOB, 0COOEHHOCTH MPOIECCOB: 0OMEHA BEIIECTB U
MPEBPAIICHUS SJHEPTHH B KIIETKE, (JOTOCHHTE3a, IIIACTUYSCKOTO M YHEPTreTHIeCKOro 0OMEeHa,
XEMOCHHTE3a, MUTO3a, ME103a, OTUIOIOTBOPEHNUS, PA3MHOKEHHUS, THANBUIYAIBHOTO Pa3BUTHS
opraHu3ma (OHTOTEHE3);

yMEHUE TPUMEHSTH MMOJTyICHHBIC 3HAHUS JIJIs1 OOBICHEHUSI OMOTOTHUECKHUX MTPOIIECCOB U
SIBJICHUH, 17151 IPUHATHUS TPAKTUYECKUX PEIICHUH B TIOBCETHEBHOM JKU3HU C IEJIbI0 00eCredeHus
0€30MMacCHOCTH CBOET0 3/I0POBbS U 3A0POBbs OKPYXKAIOIIHX JIF0/IeH, COONMIOACHNS HOPM
TPAaMOTHOTO MOBEJICHUS B OKPYKAIOIICH MPUPOTHON Cpejie, MOHUMaHUe He0OX0MMOCTH
WCTIOJIb30BAHUS TIOCTHKEHUI COBPEMEHHOU OMOJIOTHH U OMOTEXHOJIOTHH JJI PalliOHAIIBHOTO
MIPUPOIOTIOIB30BaHMS;

YMEHHE pelIaTh ANeMEeHTapHble TeHETUUECKHE 3a/1a4l Ha MOHO- U AUTHOPUAHOE CKPELMBaHNUE,
CIIETVIEHHOE HAacJeI0BaHUE, COCTABJIATH CXEMbl MOHOTHUOPHUIHOTO CKPEIIMBAHUS /TS
Mpe/IcCKa3aHus HacJaeI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHUE BBITIOTHATE JJA00PATOPHBIC U TPAKTUUYECKHUE PaOO0ThI, COOII0aTh IpaBMIa Mpu padboTe ¢
y4eOHBIM U J1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATH HH(OPMALIUIO OHOJIOTHYECKOTO
CoJIepKaHusl, BKIIFOYAIOIIYIO [ICEBJJOHAYYHBIC 3HAHUS U3 Pa3IMYHBIX HCTOUHUKOB (CpeacTBa
MaccoBOM HH(OpPMALINU, HAYYHO-TIOMYJIIPHBIE MAaTEPUAJIbl), STUYECKUE ACTIEKThI COBPEMEHHBIX
UCCIeI0OBaHUI B OMOJIOTHUH, MeIULIMHE, OMOTEXHOJIOTUH;

YMEHHUE cO3/1aBaTh COOCTBCHHbIC TUCHMEHHBIC U YCTHBIC COOOIICHHS, 0000111ast OMOJIOTHYECKYIO
HH(OPMALIHIO U3 HECKOJIbKUX HCTOYHHUKOB, I'PAMOTHO MCIIOJIb30BaTh MOHATHIHBIN ammapar
OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

KoandecTBO 9acoB

K paxkru-
Ne HaunmeHoBaHue pa3aeoB H TeM NMPOrpaMMbI o ot JaexTponnbIe (i
n/n P PorP Bcero b-HbIE yecKue pecypcbl
padoThI paGoThi
bubmmoreka [{OK
1 buonorus xak Hayka 2 1 0.5
https://m.edsoo.ru/7f:
bubmmoreka [{OK
2 JKuBbIE CHCTEMBI U HX OpraHU3aIs 1 0 0
https://m.edsoo.ru/7f:
bu6moreka [IOK
3 XUMHUYECKUI COCTAaB U CTPOCHHUE KIICTKH 8 0 1
https://m.edsoo.ru/7f:
bu6moreka [IOK
4 JKusHenesaTenpHOCTh KIETKU 6 1 0
httDs://m.edsoo.ru/?le
bu6mmoreka [IOK
5 Pa3MHOKeHNE B HHIUBUIYATEHOE Pa3BUTHE 5 0 1
OPTaHH3MOB https://m.edso0.ru/7f:
bu6mmoreka [IOK
6 HacneactBeHHOCTh M N3BMEHUYUBOCTD OPraHU3MOB 8 0 1.5
https://m.edsoo.ru/7f4
bu6mmoreka [JOK
7 Cenekuus opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH 3 1 0
https://m.edso0.ru/7f4
bu6mmoreka [JOK
8 PezepBHOE Bpems 1 0 0
https://m.edsoo.ru/7f4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 4




MHOYPOYHOE IINTAHUPOBAHME 10 KJIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne ara nPpoBbIie
n/n Tema ypoka fll3yqe1mﬂ gﬁ[?a[;onaTeanble
Bcero | KP 1P
pecypchl
Bbuomornsa B cucreme bubsmorera LIOK
1 a 1 0 0 08.09.23 https://m.edsoo.ru/
i 863e6122
MeToapl ITO3HAHUS
KUBOU mTpuposl . [1P
Ne 1 Bubnmoteka LLJOK
2 « Mcnonb3opanme 1 0 0,5 15.09.23 https://m.edsoo.ru/
pa3IUYHBIX METOJIOB 863e6127
MIPU U3YYCHUH
OMOJIOTHYECKUX
00BEKTOBY
Bbrnomornueckme Bubnnoteka LLOK
3 CUCTEMBI, TIPOIIECCHI B 1 1 0 22.09.23 https://m .edsoo.ru
WX U3YYCHUU /863e6564
XUMHYIECKHIT COCTaB Bubnmoteka LUOK
4 KkieTkd. Boma u 1 0 0 29.09.23 https://m .edsoo.ru
MUHEPaJIbHBIE COJIA /863e674e
benxu. CocraB n bubsmorexa LIOK
5 1 0 0 06.10.23 https://m .edsoo.ru
CTpPOCHHE OEITKOB /863e674¢
DepMEeHTHl —
OMoJIOTHYeCKHUe
KaTaJlu3aToPHI.
JlaboparopHas padota Ne Bubanoteka LIOK
6 1 «3yuenue 1 0 0,5 20.10.23 https://m .edsoo.ru
KaTaJauTH4YeCKOM /863e6b72
AKTUBHOCTH ()€PMEHTOB
(Ha MpUIMepe aMHIIa3bl
WJTU KaTajiasbl)»
Bubnnoteka LLOK
7 Vraesoasl. JInmuael 1 0 0 27.10.23 https://m .edsoo.ru
/863e6870
HykiienHOBbIE KUCIOTHI. bubsmorexa LIOK
8 AT® 1 0 0 03.11.23 https://m .edsoo.ru
/863e6d5c
Hcropus u meToasl Bubanoteka LLOK
9 W3Yy4YEHUs KIIETKH. 1 0 0 10.11.23 https://m .edsoo.ru
Knerounas teopus /863e6e88
Knerka kak nenoctHas bubnmorexa LIOK
10 1 0 0 17.11.23 https://m .edsoo.ru
JKHBas CHCTeMa /863¢6ff0
Crpoenue . Bubnunoteka LLOK
11 | dYykapuoTmieckon 1 |o 0,5 17.11.23 https://m .edsoo.ru
knetku. JlabopaTopHas /863e716¢
pabota Ne 2 «M3yuyenue




CTPOEHUS KIETOK
pacTeHui, )KUBOTHBIX,
rpuOOB ¥ OaKTEPHIA MO
MHKPOCKOTIOM Ha
TOTOBBIX
MHKpOIIpenaparax u ux
OITMCAHHE

OOMeH BELIECTB WIIH

Bubanoteka LLOK

12 METAGOTIEM 0 01.12.23 https://m .edsoo.ru
/863e766¢
DOTOCHHTES. Bubnmoteka LLOK
13 X eMOCHHTES 0 08.12.23 https://m .edsoo.ru
/863e7c98
Bubnnoteka LLOK
14 DHepreTuIecKuii 0OMeH 0 15.12.23 https://m .edsoo.ru
/863e7aae
JKn3HeHHBIN ITHKIT
KJIETKHU. [lenenne
KJIETKH. MuTO3.
JlabopaTtopnast pabota No Bubanoteka LIOK
15 3 «Habmronenne MuTo3a 0,5 22.12.23 https://m .edsoo.ru
B KJIETKaX KOHYHKA /863e7dc4
KOpeIllKa JIyKa Ha
TOTOBBIX
MHKpOTIpenapaTax»
KonTtponsHas padoTa no
TeMe «XHUMHYSCKHI
COCTaB U CTPOEHUE Bubnunoteka LIOK
16 KJIETKH. 0 29.12.23 https://m .edsoo.ru
JKusHenesaTeapHOCTh
KJIETKI
Bbuocunres 6emnxka.
Peakius marpuyHOTO bubsmorexa LIOK
17 cunTesa TpaHCIALIS — 0 12.01.24 https://m .edsoo.ru
/863e796e
OouocuHTE3 OeIKa
Hexnerounsie ¢hopMbl bubsmorexa LIOK
18 JHAHH — BHPYCHL 0 19.01.24 https://m .edsoo.ru
/863e81b6
DopMbI Pa3MHOKCHUS bubsmorexa LIOK
19 OPraHU3MOB 0 26.01.24 https://m .edsoo.ru
/863e831e
Bubnmoteka LLOK
20 Metiios 0 02.02.24 https://m .edsoo.ru
/863e7f4a
OO6pazoBaHue U pa3BUTHE
ITOJIOBBIX KJICTOK.
OnnogoTBOpeHHUE.
Ha60paTop11;a;1 pabota Ne bubsuorexa LIOK
21 0,5 09.02.24 https://m .edsoo.ru

4 «3yuenue cTpoeHus
TIOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOIIpernaparax»

/863e81b6




NunuBunyanbHOE

Bubanoteka LLOK

22 Pa3BHTHE OPraHH3MOB 0 16.02.24 https://m .edsoo.ru
/863e8436
I'enernka — Hayka o Bubanoteka LLOK
23 HACJIEACTBEHHOCTH U 0 01.03.24 https://m .edsoo.ru
N3MEHYHNBOCTH /863e86f2
3aKOHOMEPHOCTHU
HaCJICA0BaHUS
24 | npusnaxos. 0 01.03.24 | buonworera LIOK
https://m .edsoo.ru
Monorubpuanoe
CKpEIIMBaHUE
JurubpuHoe
CKpelllMBaHNE. 3aKOH Bubnnoteka LIOK
25 HE3aBUCUMOTO 0 15.03.24 https://m .edsoo.ru
HacJIeJOBaHMS /863e89a4
MIPU3HAKOB
CuemienHoe
HacleJ0BaHNue
MIPU3HAKOB.
JlabopaTtopnast pabota No
5 «3yuenue Bubnnoteka LIOK
26 pe3yJIbTaTOB 0,5 22.03.24 https://m .edsoo.ru
MOHOTHOPHUHOTO U /863e8ef
JTUTHOPHUTHOTO
CKpEIIUBaHUS Y
JpO30¢ Il HA TOTOBBIX
MHKpOTIpenapaTax»
EZI({:iTeI;I;i;?;II:. Bubnunoteka LLOK
27 0 29.03.24 https://m .edsoo.ru
MIPU3HAKOB, CIEIIIICHHBIX /8638060
C TIOJIOM
N3MeHYnBOCT®.
Henacnencrsennas
W3MECHYHBOCTD.
gagggzzgﬁgaﬂ padora Ne Bubnnoteka LLOK
28 MO bHKALHOHHO! 0,5 05.04.24 https://m .edsoo.ru
/863e8ef
W3MEHYHMBOCTH,
MMOCTPOCHHE
BapUAIIMOHHOTO Psa U
BapHaIllMOHHOW KPUBON»
HacnencrBennas
H3MEHUYHNBOCTb. 516 voTexa LIOK
o9 | /labopatopuas pabora Ne 05 | 19.04.24 https://m .edsoo.ru
7. «AHanu3 MyTanun y
/863e8ef
Ip030(hUIIBl HA TOTOBBIX
MUKpOTpernaparax»
Bubnmoteka LLOK
30 I'eneTnka uenoseka. 0 26.04.24 https://m .edsoo.ru
/863e8d78
31 PesepBHBIN ypOK. 0 26.04.24 Bubnnoteka LIOK

KonTponpHas pabora o

https://m .edsoo.ru




TeMe
«HaciaencTBeHHOCTE U
N3MCHYHUBOCTH
OpPraHU3MOBY

Cenexuus Kak HayKa u

Bubanoteka LLOK

32 1 17.05.24 https://m .edsoo.ru
fiporece. /8639314
MeToabl ¥ HOCTHKEHUS Bubanoteka LLOK

33 CEJICKIIMH PAaCTCHUN U 1 17.05.24 https://m .edsoo.ru
JKUBOTHEIX /863e9314
buorexnonornsa xak bubamorexa LIOK

34 1 24.05.24 https://m .edsoo.ru
OTpacJib MMPOU3BOJICTBA /8639336
OBIIEE
KOJIMYECTBO 34
YACOB I10

I[TPOTPAMME




YYEBHO-METOJMYECKOE OBECHEYEHUE OFEPA30BATEJIBLHOTI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

Buosorus. O6mas ouosiorust. ba3oBerit ypoBenb: yueo. st 10-11 ki1.001meo6pa3oBaTeIbHBIX

yupexnennii / B.U.Cugoenazos, U.b.Aeagonosa, E.T.3axaposa. — M.: [pogha, 2019

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

3axapoB B.b. Metonnueckoe nocodue k yueobuuky "buonorus. O6mas 6uonorus.10-11 xmacc",-
M.: Ipoda, 2022

buonorus B Tabnunax u cxemax. Coct. Onumenko A. B. — Cankr-IlerepOypr, -mmtocy», 2004.

Kosznosa T.A., Kyumenko B.C. buonorus B Tabnumax. 6-11 kiaccel: CnpaBoynoe nocodue. - M:
Hpoda, 2002.

MamonTtoB C. I'. buosorus: CrnpaBounoe uzaanue. -M.: Beicmi. mk, 1992. -478 ¢

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
«Enunas xomtexkuus [uppossix O6paszosatensubix Pecypcosy (http://school-collection.edu.ru

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