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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke MporpaMMsbl MO OHOJOTHHM TEOPETHUYECKYIO OCHOBY JUISL OIPENEIICHUS
NOJIX0/0B K (OPMHUPOBAHMIO COAEpKaHUS ydeOHOro mnpeamera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOyueHHUsi U TpeOOBaHUI K YPOBHIO NMOATOTOBKH BBIMYCKHHUKOB, MOJOXKEHHUS 00
o0LIMX LEeNsIX M MPUHIHUIAX, XapaKTEePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obuiero oopaszoBanusi B Poccuiickoit @enepanyu, a Takxke MOJIOXKEHUS O crienuduke OuoIorumy,
e 3HAYCHWU B IMO3HAHMU S>KUBOM MPUPOIBI M OOECICUEHHH CYHIECTBOBAHMS YEJIOBEYECKOTO
obmiectBa. CoryiacCHO Ha3BaHHBIM IIOJIOKEHUSM, OMPEACTICHbI OCHOBHBIC (DYHKIIUU MPOTPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma mo O6uonoruu AaéT MpEICTaBICHUE O TENX, 00 o0mIeil cTpareruu 00ydeHus,
BOCIIMUTAHUS M PAa3BUTUS OOYyYalOIIUXCS cpeAcTBaMH y4yeOHoro mnpeamera «buonorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEp:KaHUEe, €ro CTPYKTYpPY, paclpeleieHue Io
pa3zenaM M TeMaM, PEKOMEHIYEeMYIO IMOCIIeJOBATeIbHOCTh M3yYeHHUs y4eOHOro Marepualna C
y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, TOTUKU 00pa30BaTEIbLHOTO MpoIlecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIIXCs.

B mporpamme 10 OHONOTMHM TakKe YYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANPEJAMETHBIM M TPEIMETHBIM pe3ysibTaTaM OO0y4eHUs B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/YUeOHBIX NEHCTBUN 00YyUJaIOMIMUXCS IO
OCBOEHUIO COJIEpPKaHUs OMOJIOTMYECKOro 00pa30BaHUsl.

B mnporpamme mno Ouonoruud peanu3oBaH TNPUHIUI PEEMCTBEHHOCTH B HU3YYEHUU
Ouonorum, Omarojgaps 4eMmy B HEll MpocMaTpuBaeTcs HampaBICHHOCTh HAa pPa3BUTHE 3HAHUH,
CBSI3aHHBIX C  (OPMHPOBAHHUEM ECTECTBEHHO-HAyYHOI'O  MHPOBO33PEHHS, LEHHOCTHBIX
OpPUEHTAIMI JIMYHOCTH, SKOJIOTMYECKOTO MBILIUICHHS, TMPEICTaBIE€HU O 310poBOM o00Opasze
KU3HU W OEpeXKHBIM OTHOIIEHHWEM K OKpyKawIier mpupomHoit cpene. [lostomy Hapsmy ¢
U3ydeHHEeM O0IIEeONOIOTHIECKUX TEOPHi, a TaKk)Ke 3HAHUKA O CTPOCHUH KUBBIX CUCTEM Pa3HOTO
paHra W CyIIHOCTH OCHOBHBIX TPOTEKAIONIMX B HHUX IMPOIECCOB B MpOrpamme MO OHOJIOTHH
yJIeJIEHO BHUMaHHUE UCIIOJIB30BAHMIO MTOJTyYSHHBIX 3HAaHUH B MMOBCETHEBHOMN KU3HU ISl PELICHUS
MPUKIAIHBIX 3a7ad, B TOM 4ucle: Mpo(UIaKTUKA HACIEIACTBEHHBIX 3a00JIEBaHHI YellOBEKa,
MEIMKO-TEeHETUYECKOI0 KOHCYJIbTUPOBaHMsI, OOOCHOBAaHMS 3KOJOTMUYECKH IIe1ecO00pa3HOro
MOBEJICHUS B OKPYXKAIOIel MPUPOIHON cpefie, aHaIu3a BIUSHUS XO3SHCTBEHHON IeATeTbHOCTH
YelOBeKa Ha COCTOSIHHE MPUPOIHBIX M HMCKYCCTBEHHBIX JKOCHCTEM. YCHIICHHUE BHUMAHHS K
NPUKIAJHOW  HampaBJICHHOCTH  ydeOHOoro  mpenmera  «buonorus»  IpOAWKTOBAHO
HEOOXOIMMOCTBIO 00ECTICUCHHUS YCIOBUH JIJISl pEIICHUS OJHOM M3 aKTyalbHBIX 3a/1a4 IIKOJIHHOTO
Ouoyoruuyeckoro o0pa3oBaHus, KOTOpas TMpeanonaraeT (OpPMHUPOBAHHE Y OOYyYarOIIUXCS
CIIOCOOHOCTH aJanTHPOBAaThC K W3MEHEHHSIM JIHWHAMHUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO
MUpa.

Buonorus Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHMMaeT BaxkHoe Mmecto. OHa
obOecrieunBaeT (GopMHUpOBaHHE y OOYUAIONMIUXCS TPEACTABICHUNH O HAYYHOW KapTHHE MHpAa,
pacmupsieT 1 0000IIaeT 3HaHUS O JKUBOW MPUPOJIE, €€ OTIIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpTaHHW3allMil M OHBOJIOLUU, CO3MaET YCIOBUSA JUIA: TO3HAHUS 3aKOHOB JKUBOH MPUPOIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe30macHOro ooOpasa
’KU3HU, SKOJIOTUYECKOT'O MBIIIJICHHUS, IEHHOCTHOTO OTHOILIEHUS K )KHUBOU MPUPOJIE U YETIOBEKY.



bonbmioe 3HadeHwe OWONOrHsT HMMEET TakKe JJs pPElIeHUS BOCMUTATENbHBIX U
Pa3BUBAMOIINX 33/1a4 CPEAHEro o0Iero oopazoBaHus, colan3anuu odydaronmxcs. M3yuenue
Ounonoruun obecrnieunBaeT YCIOBUS JUISL (dhopMupoBaHHUS WHTEJUJICKTYyAJIbHBIX,
KOMMYHHKAITIOHHBIX W HH()OPMAIIMOHHBIX HABBIKOB, ICTECTHUYECKON KYJIBTYpPHI, CIIOCOOCTBYET
WHTETpaIM OWOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMHU U3 JIPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHbIe M0OJI0KEHUS O ITpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY [UIsl ONpENEIeHHsS IMOAXOJI0B K OTOopy u
CTPYKTYPUPOBAHHUIO €TO COAEPKAHUS, TPEJICTABICHHOIO B IPOrpaMMe Mo OMOJIOTHH.

OTt60p conepskanusi yaueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYarOIIUECs JOJKHBI
OCBOUTH 3HAHUS U YMCHHS, 3HAYMMBbIC JUIsI (POPMUPOBAHUS OOIICH KYIbTYpHI, ONPEACISIONIHIe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH MNPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM JKM3HU U MPAKTHUECKOU AesTeNbHOCTH. Oco00€e MECTO B 3TOM cHUCTEeMe 3HAHUU
3aHUMAIOT D3JEMEHTHl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM i  (QopMHUpOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIOCOOCTBYIONINX I'YMaHU3AlUK OHOJIOTHYEeCKOro o0pa3oBaHusl.

CTpykTypupoBaHHE coOJepaHUs y4yeOHOro Marepuaia B MporpamMme Mo Ouoyoruu
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00 OTIMUUTEIBHBIX OCOOCHHOCTAX
J)KUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHuM3aldd W 3BOJIOUMM. B COOTBETCTBMH C 3THM B
CTPYKType y4ueOHOro mnpeamera «bHOIOTHs» BBIIEIEHBI CIACAYIOMINE COAEPKATEIbHbBIC JTUHUU:
«buonorust kak Hayka. MeToIbl HAy4YHOTO MO3HaHUM», «KieTka kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosoruyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHH4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

Ilenp u3ydyenus yueOHoro mpenmera «buomorus» Ha 0a30BOM YpOBHE — OBIJICHUE
00y4JaroIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u MpuoOpeTeHrne YMEHHUI UCIONB30BaTh 9TU 3HAHMS ISl TPAMOTHBIX JIEHCTBHI B
OTHOIIIEHUU OOBEKTOB KMBOU MPUPOJIBI U PEIICHUS PA3TUYHBIX KU3HEHHBIX MPOOJIEM.

Hoctmwkenne 1enu m3ydeHus: ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpPOBHE
obecreunBaeTcs peieHrueM CIeAYIOIMMX 3a/1ayu:

OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl 3HAaHUHW O OWOJOTHYECKUX TEOPHsIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTEe3axX, MpaBUiax, CIyKallMX OCHOBOH Isi (OpMHUpPOBaHUS
IPEJCTABICHUNA O €CTECTBEHHO-HAYYHOM KApTUHE MHpPa, O METOAAaX HAYYHOI'O IT03HAHUJ,
CTPOEHUHM, MHOTOOOpa3MM U OCOOCHHOCTSX MKHUBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3allvy,
BBIIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHH;

dbopmupoBaHre y 0OyJarOUUXCsl MO3HABATEIbHBIX, MHTEIJICKTYAIbHBIX M TBOPYECKHUX
CITOCOOHOCTEN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAyYHBIX B3TJIAIOB,
UJIeW U MOJIX0JA0B K U3YUYECHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aINH;

CTaHOBJIEHHE Yy oOOydaromuxcsi oOumel KyapTyphl, (YHKIHOHAJIBHON TIpaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHUS OKPYKAIOIIETO MHpa >KUBON MPHUPOIBI Ha
OCHOBaHWU 3HAHUU U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHHe Yy OOYYAIOIIUXCS YMEHHMH WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKHX
3HaHUM B NPAKTHUYECKOM JAEATEIBbHOCTH 4YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;



BOCIIUTaHHE YOCKIAEHHOCTH B BO3MOXXHOCTH TIO3HAHHS YEIIOBEKOM >KHBOM IPHPOIHI,
HE00X0UMOCTH OEpPEeKHOTO OTHOMICHUS K HEl, COOTIOCHHS AITHUECKUX HOPM TIPU MPOBEICHUN
OMOJIOrMYECKHUX MCCIICIOBAHUM;

OCO3HAHHE [EHHOCTU OMOJIOTMYECKUX 3HAHWMA JJISl TIOBBIIICHUS YPOBHS SKOJOTHYECKOU
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,

NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B IOBCEIHEBHOW JKU3HU JUISA OICHKH
MOCJICICTBHI CBOEU JICATEIILHOCTU IO OTHOIICHUIO K OKPYXKAIOIIEH cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHUE U COOIOICHUE Mep TPODHUIAKTHKY 3a001eBaHUT.

B cucreme cpennero obmiero odpazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIIIETCSL O0SI3aTENBHBIM YYE€OHBIM TIPEIMETOM, BXOISAIIMM B COCTAaB IPEIMETHOW o0jacTu
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosoruu Ha 0a30BOM YPOBHE CPEIHEro o0Imero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kak Hayka (2 yaca)

buonorus xak Hayka. CBsi3b OMOJOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMHU
€CTeCTBEHHBIMU HayKaMu, (Quiocoduei, 3TUKON, 3CTeTHKOM M mpaBoMm. Ponb Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTuHbI Mupa. CucreMa OMOJI0rHYeCKUX HayK.

MeTtobl TTO3HAHUS KUBOUM MPHUPOABI (HAOIIOIEHUE, SKCIIEPUMEHT, OMMCAaHUE, U3MEpPEHUE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

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

Tabmuie! U cxeMbl: «MeTOo bl TO3HAHUS )KUBOU TPUPOJIBI».

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktueckass pabota Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOJOB NpPHU HU3YUYECHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. ’KuBble cucteMbl H uX opranuszanus (1 yac)

JKuBbie cuctembl (OMOCUCTEMBI) Kak MpeaMeT u3ydeHus: Ouojoruu. OTINYHe KUBBIX
CHUCTEM OT HEOPTAHUYECKOU MPUPOIBI.

CpolicTBa OumocucTeM H HWX pa3HooOpasue. YPOBHU OpraHU3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYJIALHOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeONICHOTUYECKHH ), OMOCHEPHBIN.

JleMoHCTpanum:

Tabmuiel u cxembl: «OCHOBHBIE TPH3HAKU KU3HU», «YPOBHU OpPraHM3AINHM >KUBOU
TIPUPOIBIY.

O6opynoBanue: moaens Mosekyibsl JJTHK.

Tema 3. XuMHnuecKkuii cocTaB U cTpoeHHe KJIeTKH (8 4acoB)

XUMUYECKUH  COCTaB KJIETKHU. XuMu4yecKue BJIEMEHTBHI: MAaKpOD3JIEMEHTHI,
MHUKpO3JIeMeHThI. Bosia 1 MuHEpalibHbIC BEIECTBA.

OyHKIMM BOJBI M MHUHEpAIbHBIX BelIEeCTB B KieTke. [logaepixaHue OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHne 6€TKOB. AMUHOKHCIIOTBI — MOHOMEPHI OenkoB. HezameHnmbie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJICKYJIbI (TIEpBUYHAS, BTOPUYHAs, TPETUYHAS WM UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoicTBa OenKkoB. buonornyeckue GyHKIIN OEITKOB.

®epMeHThl — Ouonornyeckue karaiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbl. OTinuus  QepMEeHTOB  OT
HEOPraHWYECKHUX KaTallu3aTOpOB.

YrneBoabl: MOHOCaxapu bl (TIOKO03a, pubo3a U J1e30Kcupud03a), qucaxapuibl (caxaposa,
JIAKTO3a) W TMOJNMCaxapuibl (KpaxMmal, TJIHKOTeH, MeJUToNio3a). buomornyeckue QyHKIMN
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounbl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonorndeckue Gpynkmuu aunuaoB. CpaBHEHHE YIIIEBOIOB, OCTKOB M JUIHUIOB KaK
HUCTOYHUKOB YHEPIHH.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxnum PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[Muronorus — Hayka o kierke. Kilerounass Teopus — IpUMeEp B3aUMOJCHCTBHA UACU U
(axTOB B HAYYHOM MO3HAHUU. METOIbI U3YUEHHS KIICTKH.

Knetka kak nenoctHas xuBast cuctema. OOmie nMpu3Haky KJIETOK: 3aMKHYTasi Hapy»KHas
MeMOpana, mosekyibl JJHK kak renernueckuii anmapar, cucreMa cuHTe3a 0enka.

Tunel KIETOK: JyKapuoTHyeckas U mpokapuoTuueckas. OCOOCHHOCTH CTPOEHUs
MPOKapUOTHUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpOCHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIIHH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHknuu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpanubie opranouabl kietku: JIIC, anmapar ["onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHJpHUH, IuacTuiabl. [IpoucxokaeHue MUTOXOHAPUA U IUIACTHI.
Buner mnactun. HememOpaHHbie OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBINA LIEHTP, LIECHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIOB KJIETKU. BritoueHusl.

SAnpo — perynsaTopHsli eHTp KieTku. CTpoeHue sijipa: saaepHas o00JI0uka, Kapruoria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEIIECTB B KIIETKE.

JdemoHcTpaumuu:

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

[uarpammsl:  «PacnpeneneHne XUMHYECKMX JJIEMEHTOB B  HEXHBOW IPHUPOAEY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW IIPUPOLIEN.

Tabmuubl u cxemsl: «llepuoanueckass TabNMIAa XMMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJbI», «bruocunTes Genka», «CTpoeHue Mojekyisl Oenka», «CTpoeHue pepmeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenne monekyinsl ATD», «CTtpoeHune 3ykapuoTHYECKON
KIeTkn», «CTpoeHue KHUBOTHOM KiIeTku», «CTpOeHHE pacTUTENbHON KiIeTku», «CTpoeHue
POKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKu», «Y TIIeBOJbD», «JIUmuasn.

OOGopynoBaHHe: CBETOBOM MHKPOCKOI, OOOpYJOBaHUE JJisi MPOBEACHHS HAOIIOCHUM,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTENbHBIX, )KMBOTHBIX M OaKTEpUaTbHBIX
KJIETOK.

JlabopaTopHblie U IpaKkTHYeCKHe padoThI:

JlaGopatopnast pabora Ne 1. «M3ydyeHue KaTalUTUYECKOH aKTUBHOCTH (epMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)y.

JlaGopatopnass padota Ne 2. «M3yueHue CTpOEHUS KJIETOK PACTCHHM, >KUBOTHBIX H
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’KKuzneaesiTeJIbHOCTb KJIETKH (6 4acoB)

OOMeH BemiecTB, WIH MeTa0omu3M. ACCUMWIAIUS (TJIACTUYECKH OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTaboau3ma. Poib
3aKOHOB COXPAaHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH MeTa0O0Iu3Ma.

Tunbl oOMeHa BeriecTB: aBTOTPOGHBIA U rereporpodHblif. Pons depmenToB B 0OMeHe
BEIIECTB U MIPEBPALICHIUH SHEPTUHU B KIIETKE.



®dotocunre3. CBeroBas u TemMHOBas (a3el (orocuHTe3a. Peakmuu ¢otocuHTe3a.
DddextuBHOCTh hoTOCHHTE3a. 3HAUECHUE POTOCUHTE3A JIJIs )KU3HU Ha 3emiie. BriusHue ycnoBwuii
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUU.

XeMocHuHTE3. XEMOCHHTE3UPYIOIIHE OaKTepuu. 3HAYCHHE XEMOCHHTE3a JUIsl KU3HU Ha
3emuie.

OHepreruyeckuii oOMeH B  KjeTke. PaciiernsieHue  BeIIECTB, BbIJCIEHUE U
AaKKyMYJINPOBAaHHE SHEPTUU B KJIETKE. DTarbl sHeprerudeckoro oomena. ['nukonus. bpoxxenue u
ero Buapl. KucinopoaHoe okucieHue, WIM  KIETOYHOE  JbIxaHue. OKHUCIUTENIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETUIESCKOTO OOMEHa.

Peakuuu wmarpuuHoro cuHrte3a. leHernyeckas unpopmamms u JHK. Peammzanums
TeHEeTUYeCKON MH(popMaMu B KieTke. ['eHeTHUeCKuil KoJ M ero CBOWCTBa. TpaHCKpumuus —
matpuuHblii cunTe3 PHK. Tpancnsauusa — Ouocunres Oenka. Jrtansl TpaHcasuuu. Konuposanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTe3e Oerka.

Heknerounsie ¢Gopmbl xu3HHM — BUpychl. HWcropus oTkpeiTus BupycoB (. U.
WBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKJIa BUpYcoB. baktepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIC BUpycaMu. Bupyc uMmMyHOAepUIINTa YeTOBEKA
(BUY) — Bo30oymutens CIIMJla. OOpaTtHas TpaHCKpHILHMS, peBepTaza W HHTerpasa.
[TpodunakTrka pacnpocTpaHSHHS BUPYCHBIX 3a00JICBaAHHIA.

JdemMoHcTpaumMu:

[Toptpetsr: H. K. Konbuos, /1. U. UBanosckui, K. A. Tumupsizes.

Tabmumer w cxembl:  «Tumel  muTanusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomMen», «Xnoporacty, «Dotocunte3», «Ctpoenue IHK», «Ctpoenue u
¢yHkunoHMpOBaHUE  TeHa», «CuHTe3 Oenka», «[eHernyeckuili kony», «Bupyce,
«bakrepnodarn», «CtpoeHue wu ku3HeHHbId 1Mk Bupyca CIIHM/la, OGakrepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: Monenu-anmiukanuu «Yasoenue JJHK u tpanckpunims», «buocuntes
6enka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema 5. PazMHoOkeHUe M HHAUBUAYAJbHOE Pa3BUTHE OPraHU3MOB (5 4ac)

KneTounelii 1ukia, WiM KU3HEHHBIM WK kieTku. MuHtepdaza m mwmros. Ilponeccsl,
nporekaromue B uHTepdasze. Permmmkanus — peakuuss marpuuHoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI Ha0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
HaOopel. XpoMaTuael. LluTonoruueckue OCHOBBI Pa3MHOXKEHHSI M MHAWBUAYAIBHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenne xnetkn — muro3. Cragum muto3a. Ilpomecchl, NmpoucXonslie Ha pa3HbIX
CTaIugIX MUTO3a. BHomorndeckuii CMBICII MUTO34.

[Tporpammupyemasi ruesb KIETKH — alonTo3.

@opMBl  pa3MHOXKEHMSI OpraHu3MoB: Oecrojioe U mosioBoe. Buapl  6Gecnonoro
Pa3MHOXKEHUS: JIeJIEeHHE HaJBO€, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €r0 3HAYEHUE IS
CEJICKLIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECroI0ro.

Meiio3. Cragun Meiosza. Ilponeccsl, mpoucxozpsmue Ha crtaauax Mmeiosza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruongornyecknii CMbICI M 3HaYEHUE MEN03a.



["ameTorenes — mporecc oOpa3oBaHMsI TOJOBBIX KJIETOK Y KHUBOTHBIX. [100BBIC Kemme3bl:
CEMEHHHUKHU W sudHuKH. OOpa3oBaHHWE W Pa3BUTHUE TOJOBBIX KIETOK — ramer (CIepMaTo30UI,
SHUIIEKIIETKa) — crepMaToreHe3 W  oBoreHe3. (OCOOCHHOCTH CTPOSHHUS SHUIEKICTOK U
crepmaTto3onioB. OmnoaorBopenue. [laprenorenes.

WNunuBuayanpHoe pa3BuUTHE (OHTOTeHe3). OMOpUOHAIbHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl SMOPHOHAIBHOTO PA3BUTHUS y TO3BOHOYHBIX JKHUBOTHBIX: JpOOJECHWE, TacCTPYIISAIus,
opranorene3. [loctamOproHanbHOE pa3BUTHE. THIBI TOCTIMOPHOHAIBHOTO PA3BUTHS: MPSIMOE,
HemnpsMoe (JIMYMHOYHOE). BiusHHMe cpeipl Ha pa3BUTHE OPraHu3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATh BPOKJIEHHBIC YPOJICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 BETKOBOTO PACTEHUS: CTPOCHHE CEMEHU, CTaINN
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubt u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIIIOOTBOPEHHUE Y
IIBETKOBBIX pacTeHui», «BereraruBHOe pa3MHOKEHHUE pacTeHuin», «JleleHue KIeTKu
Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMBI», «KIIETOUHBIA UKD,
«Penmnukauus AHK», «Muto3», «Meito3», «llpsamoe u HenpsiMoe pazButue», «l'amerorenes y
MJICKOIMTAIOIINX U YelIoBeKa», «OCHOBHBIC CTaJUN OHTOTCHE3a.

OO6opynoBaHue: MHKPOCKOI, Mukpomnpenaparbl «CrepMaTo30ubl MIIEKOIUTAIONIETOY,
«SlinexiieTka MIEKOmUTarmero», «KapuokuHe3 B KIETKaX KOpEIIKa JIyKa», MAarHUTHas
MoJenb-amInKanms «/lenenue knerkny, moaens JJHK, mogens meradazHoii XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopnas pabota Ne 3. «Habmronenue MuTo3a B KJIeTKaX KOHYMKA KOpEIKa JIyKa Ha
TOTOBBIX MUKPOIMpENapaTax.

JlaboparopHas pabota Ne 4. «l3yueHue CTpOEHHS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HacJieicCTBEHHOCTh U H3MEHYHBOCTH OpraHu3moB (9 yacoB)

[Ipenmer u 3agaum reHeTuku. lMcropusi pa3BuThs TeHETHMKH. Poib UHUTOIOTMM U
HMOPHUOJIOTUN B CTAHOBJICHUH T€HETUKU. BKIag poCcCHiCKUX U 3apyOEKHBIX YUEHBIX B PA3BUTHE
reHeTuKu. MeToapl TEeHETHKU (THOPUIONOTUYECKUM, IUTOTCHETHUYECKUH, MOJIEKYISIPHO-
reHeTudeckuii). OCHOBHBIE T€HETUYECKHE TTOHATHUS. | eHeTnyeckass CHMBOJIMKA, UCTIONb3yeMas B
CXEMax CKPEIIMBAHUM.

3aKOHOMEPHOCTU  HAcCJE€AOBaHWS  MPU3HAKOB, ycTaHOBIeHHble [.  MeHaenem.
MonorubpuaHoe CKpelrBanue. 3akoH eIMHO-00pa3usi THOpUI0B MepBOTo nmokojeHwus. [IpaBuio
JTOMUHUPOBaHMUS. 3aKOH pacuHleruieHus npu3HakoB. ['mmore3a uncrorel ramer. IlomHoe u
HETOJHOE JOMUHUPOBAHHUE.

Hurnbpugnoe CcKpemmBaHWE. 3aKOH HE3aBUCHMOTO  HACJIEIOBAaHUS  IMPU3HAKOB.
[{uToreHeTH4ecKue OCHOBBI JUTHOPUAHOTO CKPENIMBAHUA. AHAIM3UPYIONIEE CKpEIIMBaHUE.
Hcnonp30BaHne aHATM3UPYIOMIETO CKPEIIMBAHUS JJI ONPEACIICHNs] TEHOTHIIA 0OCOOH.

CuenneHHoe HacleoBaHue mpu3HakoB. Pabora T. Moprana mno CcremIeHHOMY
HAaCJIEIOBAHUIO I'eHOB. HapyleHne cuersieHnst TeHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPHS HACIEACTBEHHOCTHU. [ €eHeTUUeCKue KapThl.

['enetnka nona. XpoMOCOMHOE OIpeAesieHHE MoJia. AYyTOCOMBI M TMOJOBbIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3Mbl. HacnenoBaHne NpPU3HAKOB, CIEIJIEHHBIX C
TTOJIOM.



N3mMeHunBOCTh. BUbl N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEICTBEHHAsI. Posib cpeibl
B HEHACJICJICTBEHHOW HW3MEHYMBOCTU. XapaKTEPUCTHKA MOTU(PHUKAIMOHHONW H3MEHYHBOCTH.
BapuanvonHslil psa 1 BapuanvoHHas Kpuas. Hopma peaknuu npusHaka. KonuyecTBeHHbIE U
KaueCTBEHHBIC MIPU3HAKU U X HOpMa peakinuu. CBOHCTBAa MOAU(PUKANMOHHON U3MEHYMBOCTH.

HacnencreenHasi, wiM TeHOTHIIHYECKAsl, U3MEHUMBOCTh. KOMOMHATHBHAS H3MEHYUBOCTD.
Meiio3 W T1OJOBOW TPOIECC — OCHOBA KOMOWHATHBHOW W3MEHUMBOCTH. MyTanmoHHas
n3MeHYMBOCTh. Kitaccudukanus MyTanuii: TeHHbIE, XpPOMOCOMHBIC, I€eHOMHBIE. YacTtoTa u
NPUYHHBI MyTaluid. MyTareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSAJO0B B HACIEICTBEHHON
n3menuuBoctu H. . BaBumnosa.

Buesinepnas HaclieICTBEHHOCTb U U3MEHYHBOCTbD.

I'enetuka wyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIN, IUTOTCHETUYCCKUH, OMOXUMHYECKHA, MOJEKYISIPHO-
reHetudyeckuii. CoBpeMEHHOE OIpe/eNICHHe TEeHOTUIIA: ITOJTHOTEHOMHOE CEKBEHUPOBAHHE,
TEHOTHIIMPOBaHKE, B TOM 4ucie ¢ nomoipio I1[P-anamm3a. HacnencrBenHbie 3a00s1eBaHus
YelloBeKa: TIeHHble OoJyie3HH, OOJIE3HM C  HACJIECICTBEHHOM  IIPEIpacIoiOKEHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaTHdeckue U TeHepaTUBHbIE MyTanuu. CTBOJIOBBIE KJIETKH.
[TpuHIIUIIBI 310pOBOTO OOpa3a JKU3HU, JUATHOCTUKH, MTPO(HUIAKTUKYA M JICYCHUS T'eHETHUYECKHUX
Oone3Hel. MeauKO-TeHETUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEIMIIMHCKOM TE€HETHKU B
MIPEAOTBPAIIICHUH U JICUCHUHU T€HETHYECKUX 3a00JIEBaHHI YeTIOBEKaA.

JdemoHcTpaumuu:

[Moptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckwnii, H. 1. BaBmiios.

Tabmuiel u cxeMbl: «MOHOTHOPUAHOE CKpPEIIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHIeIUIEHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durubpuanoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHSI,
«Mero3», «B3anmMonencTBie ajlieNIbHBIX T'€HOBY, «I €eHeThYecKue KapThl paCTEHUMN, )KUBOTHBIX
u 4denoBekay, «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACJEIOBAHMS, CIEIJIEHHOTO C IOJOM,
«Kapuotunsl denmoBeKa U IKUBOTHBIX», «Buabsl wu3MeHunBOCTHY», «MoauduxkanmoHHas
U3MEHYHBOCTHY, «HacnenoBanue pesyc-dakropa», «['eHeTHKa Tpymni KpoBu», «MyTalmoHHas
U3MEHYHBOCThY.

Ob6opynoBanue: Monaenu-anmiukanun «MoHoruOpuaHOe cKkpemmBanue», «HemomHoe
JOMHUHHUpOBaHUE», «lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, mytanuu HopMbl KPBUIEEB U OKPACKHU Telna), repdbapuit
«I"opox moceBHOW».

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopaTtopnast pabota Ne 5. «3ydeHue pe3yabTaToB MOHOTHOPUIHOTO U JTUTHOPUTHOTO
CKpEITUBaHUS Y APO30(HIIBI HAa TOTOBBIX MUKPOIIpETapaTaxy.

JlaGopaTtopnast pabota Ne 6. «3yyeHne MonudukanmOHHON U3MEHUYNBOCTH, TTIOCTPOSHUE
BApUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOW».

Jlaboparopunas pabora Ne 7. «Anamu3 wmyrtamuii y Jpo3oduibl Ha TOTOBBIX
MUKpOIpenaparaxy.

[TpakTuaeckast pabota Ne 2. «CocTaBineHue U aHAIH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OcCHOBBI OMoTeXHOJI0THH (3 Yaca)



Cenexkuusi Kak HayKa U MPOIECC. 3apOoxIEHUE CEeNeKIMU U qomecTukanusd. Yuenne H. U.
BaBwiioBa 0 MEHTpax MPOUCXOXKIEHUS M MHOT000paswsi KyJIbTYPHBIX pacTeHuid. LIeHTpsI
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IITaMM.

CoBpeMEeHHBIE METOJbI CEICKIIMU. MacCOBBIi U WHIANBUAYAIBHBIA OTOOPHI B CENEKIUU
pacteHuii u XUBOTHBIX. OIIEHKa dKCTephepa. BIM3KOPOICTBEHHOE CKPEIIUBAHUE — MHOPHUIUHT.
UYucras nuHusa. CkpemmBaHMe YUCTBIX JHUHUKA. ['erepo3uc, wian rubpugHas cuia.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéuHas ruOpuauzanmuss M e€ ycrexwu.
HcKkyccTBeHHBIM MyTareHe3 W IMOJIYy4YEHUE MOJUIUIONJ0B. JIOCTMIKEHHs CEJeKUUU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOACTBA. [ €HHAas WHXKEHEpHUs. OTambl CO3JaHUs
pexomOuHanTHOM JIHK u Tpancrennbix opranusmoB. Knerounas umxenepus. Kierounble
KYJbTYpbl. MUKPOKIIOHAJIBHOE pPa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOMPOIYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M OTHYecKkue mpodmemer. MO —
TeHETUYECKU MOIU(DULIIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpauu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmuipel u cxembl: kapta «LIeHTpBI MPOMCXOXKIEHUS M MHOTOOOpa3usl KyJIbTYpPHBIX
pacrenuii», «llopoabl TOMaNTHUX KUBOTHBIX», «CopTa KYJIbTYPHBIX pacTeHui», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylabTyphl U KJIOHHpOBaHUE», «KOHCTpynpoBaHHE U MEPEHOC
TE€HOB, XpPOMOCOM).

O6opynoBaHue: MyJsSKU IJIOJ0B U KOPHEIUIOJAOB AUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX035IIICTBEHHBIE PACTECHUS.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHKEHUS CEJIeKIMM PAaCTeHH M KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIN y4acTOK, B TEIUIMYHOE
X03UCTBO, 1a00OPATOPHUIO arPOYHUBEPCUTETA WIH HAYYHOTO IIEHTPA)».



INIAHUAPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110 BHUOJIOTMU HA
bA30BOM YPOBHE CPEJJHEI'O OBILIET'O ObPA3OBAHUMA

Cormacho ®I'OC COO, ycraHaBiuBalTCs TpeOOBaHMA K pe3yJibTaTaM OCBOCHHS
00y4aroImuMHUCs MPOrpaMM CpPEIHEro OO0IIero oOpa3oBaHMA: JIMYHOCTHBIM, METANpPEIMETHBIM M
IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType JMYHOCTHBIX pe3yJlbTaTOB OCBOCHHs Ipeamera «buosorus» BbIICICHBI
CJIETYIOIINE COCTABIISIONIUE: OCO3HAHUE O0YUYAIOITUMHUCS POCCHICKON TPAXKIAHCKOW UICHTHYHOCTH
— FOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITENILHOCTH U CAMOOIIPENEIICHUIO, HAJTMYMEe MOTUBALIMM K
00y4eHHIO OMOJIOTHH, IIeTICHANIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHUH JTMYHOCTH Ha OCHOBE
KIIFOUEBBIX IIEHHOCTEH U MCTOPUYECKUX TPAAMIIMIA Pa3BUTHUSI OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTD
U CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBAaTHCS B CBOEH JESATENBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU yCTAaHOBKAaMH, NPUCYIIUMU CHUCTEME OHOJIIOTUYECKOTO OO0pa30BaHUs, HaIHUUE
HKOJIOTHYECKOTO PAaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh LIETH U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIn4HOCTHBIE pE3yNbTaThl OCBOEHUsA IHpeaMera «bHOoIorus» TOCTUTAarTCA B E€AUHCTBE
y4eOHON W BOCIHTATEIBHON IESTEIHHOCTH B COOTBETCTBHHM C TPAJAWLIMOHHBIMUA POCCHUHCKHIMHU
COLIMOKYJIBTYPHBIMHA, MCTOPUYECKMMHM U JTYXOBHO-HPABCTBEHHBIMH ILIEHHOCTSMM, IIPUHATHIMHU B
o0IIecTBe MpaBHJIaMH W HOPMaMHU TIIOBEICHUS M CIIOCOOCTBYIOT MPOLIECCAM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSI U CaMOpAa3BUTHUA, Pa3BUTUS BHYTPEHHEW MO3UIMUHU JIUYHOCTH, MATPUOTH3MA,
YBaXXEHUSI K 3aKOHY W MPABOINOPSAKY, YEJIOBEKY TpyJa U CTapuieMy IOKOJEHHUIO, B3aUMHOTO
yBa)KEHMsI, 0EPEKHOT0 OTHOLIEHUS K KyJbTYPHOMY HACJIEIUIO ¥ TPAJAULUSAM MHOTOHAIIMOHAIBHOTO
Hapoza Poccuiickon denepannu, NpUpoOae U OKPYXKAKOLLIEH cpeie.

JIMYHOCTHBIE pe3yNIbTaThl OCBOEHHUS y4eOHOro mpeamera «buosorus» IOJKHBI OTpaXkaTb
TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEN IMYHOCTH, CUCTEMOM 1IEHHOCTHBIX OPHEHTALUH, TO3UTUBHBIX BHYTPEHHUX yOE€XKJIEHUH,
COOTBETCTBYIOIIUX TPATULMOHHBIM LIEHHOCTSAM POCCHICKOro 0OIIeCcTBa, pacUIMpEeHNE KU3HEHHOTO
OIBITA U OIBITA IEATEIBHOCTH B MPOLIECCE peaanu3aly OCHOBHBIX HAIPABICHUNM BOCIMUTATEIbHOU
JEATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM  MO3MIMU  oOydaromierocs Kak aKTUBHOIO H
OTBETCTBEHHOT0 YWJIEHA POCCHICKOT0 OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX NIpaB M OOSA3aHHOCTEH, YyBa)K€HHE 3aKOHa U
MIPaBONOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM AESITETbHOCTU NMPHU CO3TAHUM YYEOHBIX NPOEKTOB,
pelIeHnr yuyeOHbIX U MTO3HABATeNIbHbIX 33/1a4, BBIMOIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH ONPEENATh COOCTBEHHYIO MO3HUIIMIO IO OTHOIICHUIO K SBJICHUSAM COBPEMEHHOM
KHU3HHU U OOBSCHSATH €€;

YMEHHUE YYUTHIBATh B CBOUX JEHCTBUSAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBHS
Jro/iel ¢ pa3HbIMHU YOEKACHUSMH, KYJIbTYPHBIMHU IIEGHHOCTSIMHU U COLIMAIBHBIM TOJIOKEHUEM;



TOTOBHOCTh K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJIHEHHS] Y4YEOHBIX,
[T03HABATEJIBHBIX U UCCIIEI0BATEIBCKUX 3a/1a4, YBAXUTEIBHOIO OTHOIIEHUS! K MHEHUIO ONIIIOHEHTOB
pu 00CYXKIEHUH CITIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COJICPIKAHMS;

TOTOBHOCTH K TYMaHUTAapPHON U BOJIOHTEPCKOU JIEATEIIbHOCTH;

2) N1aTPMOTHYECKOT0 BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh POCCHICKOM TPaKIAHCKOW HIACHTUYHOCTH, MATPUOTHU3MA, YBAXKCHHUS K
CBOEMY HapoAy, YyBCTBAa OTBETCTBEHHOCTH Iepes PonnHOM, ropAaocTu 3a cBo Kpail, cBoro Poauny,
CBOH S13bIK U KYJBTYPY, IPOLUIOE U HACTOSIIIEE MHOMOHAIIMOHAILHOIO Hapoia Poccuu;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACIEAUIO U MaMITHUKAM MPUPOJbI, JTOCTUKEHUAM
Poccun B Hayke, UCKycCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTH OILIGHMBAThH BKJIA]] POCCHICKUX YYEHBIX B CTAHOBJICHHE W PAa3BUTHE OMOJIOTHH,
MMOHMMAaHUS 3HAaYeHUs OWOJOTMM B T[IO3HAHUM 3aKOHOB TMPUPOJIBI, B JKU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIIeCTBA;

uaeiHas yOeKIEHHOCTh, TOTOBHOCTD K CITYXKEHHIO U 3anuTe OTedecTBa, OTBETCTBEHHOCTH 32
ero cyan0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHHUS,

CIOCOOHOCTH OLIEHHMBATh CUTYAlUI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICH Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOMUUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMUM POJHUTEISIM, CO3JJaHUI0O CEMbU HAa OCHOBE OCO3HAHHOTO
MPUHATUSA LUEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU € TPaAULUSIMU HapoaoB Poccuu;

4) 3cTeTUYEeCKOro BOCTIUTAHMS:

ACTETUUYECKOE OTHOIIEHUE K MHpPY, BKIIOUas ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA;

MMOHMMAaHKE SMOIMOHAIIBHOTO BO3ACHCTBUS KUBOM MPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHIO B pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHHWE TMPOSBISATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) pusznueckoro BocnuTanusi, GOPMUPOBAHUSA KYJILTYPbI 310POBbSI H IMOLMOHATBLHOTO
Os1aromostyums:

MOHMUMaHUE W peaiu3alys 3J0pOBOTO M 0€30macHOro oOpasa KHU3HH (3A0pOBOE MUTAHUE,
COONIOICHNE THUTMEHUYECKHX MPaBHI U HOPM, COAJIaHCHPOBAHHBIM PEXHUM 3aHITHA U OTIBIXA,
perynspHas Gu3ndeckas akKTHBHOCTB), OEpeKHOT0, OTBETCTBEHHOTO U KOMITIETEHTHOTO OTHOIICHHUS
K COOCTBEHHOMY (DPM3MUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

MMOHWMAaHUE TICHHOCTH TIPABWJI MHIANBUIYATBHOTO M KOJUIEKTUBHOTO 0€30TacHOTO TTOBEACHUS
B CUTYAIUAX, YTPOKAIOIINUX 3I0POBBIO U JKU3HU JIFOJIEH;

OCO3HaHUE TIOCIICICTBUA W HENPUITHS BPEAHBIX NPHUBBIUCK (YMOTPEOJIEHUS aTKOToJIs,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOr0 BOCIIMTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYIAOTIO0HE;

TOTOBHOCTh K aKTHUBHOM JI€ATEbHOCTU TEXHOJOTMYECKON M COLMAIbHON HaINpaBJICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENILHO BBIMIOJIHATH TAKYIO 1€ATEIHHOCTS;



UHTEpEC K pa3iIMuHbIM cdepaM Npo(ecCHOHANbHON [eATeNbHOCTH, YMEHUE COBEpLIATh
OCO3HAHHBIN BRIOOp OyayIiel mpodeccun U peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI;

TOTOBHOCTb U CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BAHMIO HA MPOTHKEHHHU BCEH
KU3HU;

7) 3K010THYECKOr0 BOCTIMTAHUSA:

HKOJIOTUYECKHU I1eJIec000pa3Hoe OTHOIICHHE K MPHUpPOJE KaK MCTOYHHKY XH3HH Ha 3emIe,
OCHOBE €€ CYILIECTBOBAHUS;

IIOBBIIIEHUE YPOBHS HKOJOTMYECKOM KyJIbTYphl: NPUOOPETEHHE OIbITa IJAaHUPOBAHUS
IIOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI JJI OKPY>KAIOIIEN CPEJIbl;

OCO3HaHME ITI00AILHOIO XapaKTepa 3KOJIOIMYECKHX MPo0IeM U IyTel UX pelIeHus;

CIOCOOHOCTH MCIIOJIB30BaTh MPHOOpPETaEMBbIC IPU N3YUEHUH OMOJIOTHH 3HAHUS M YMEHUS MIPU
peleHn: MpodIieM, CBSI3aHHBIX C PAlMOHAIBHBIM IMPHPOJIONONIE30BAaHIEM (COOIIIOICHHE TPaBHII
IIOBE/ICHUS B IIPUPOJIE, HAIIPABJIICHHBIX HA COXPAHEHNE PAaBHOBECHS B 3KOCHUCTEMAX, OXPaHy BUJOB,
IKOCUCTEM, OMoCcdephl);

AKTUBHOE HENIPUATHE IEHCTBUM, IPUHOCAILMX BPE OKPYKAIOLIEH IPUPOJHON Cpelle, YMEHUE
IIPOrHO3UPOBATh HEOJAroNpPHUATHBIE SKOJIOTHYECKUE TOCIEICTBUS MPEAIPUHUMAEMBIX ACHCTBUNA U
IIPEIOTBPALLATD UX;

HaJIM4UE€ PA3BUTOrO DSKOJOTMYECKOIO MBIIIICHUS, OJKOJOTMYECKOM KYJIBTYpBI, OIIbITA
JESATEIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHsS PYKOBOJACTBOBAaTbCS HMHU B
[I03HABATEIbHOM, KOMMYHUKATUBHONM M COLMAJIbHONM IPAKTHKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKON IEATEIBHOCTH 3KOJIOIMYECKON HAPABIECHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U OOIIECTBEHHON NPAKTHUKH, OCHOBAaHHOIO Ha JUAlOre KyJIbTyp, CHOCOOCTBYIOILIETO
OCO3HAHHUIO CBOET0 MECTA B MOJINKYIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3bIKOBOM M YMTATEIBCKOM KYJIBTYPBI KaK CpPEACTBA B3aUMOJECHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUPA;

MOHMMaHUE CHeluuPUKU OUOJIOTUM KaK HayKd, OCO3HaHus €€ poiau B (HOpMHUPOBAHHUU
palMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUM IEJIOCTHOIO NMPEACTAaBIECHUS 00 OKpYXKaroIlem
MHUpE KaK O €JMHCTBE MPUPO/Ibl, YEJIOBEKa U 00IIEeCTBa, B TO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEMN
U peLIeHUH NMPpo0JIeM COXpaHEHHs PUPOJHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OHOJIOTMM JUIsl COBPEMEHHOW LMBMIM3AlMU: 0OecredeHus
HOBOT'O YpPOBHS Pa3BUTHs MEAWLUHBI, CO3JaHUE MEPCHEKTUBHBIX OMOTEXHOJOIHMH, CIIOCOOHBIX
pemaTh pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEYECTBA, MOMCKA MyTeH BBIXOJa U3 INI0OATBHBIX
HKOJIOTHYECKUX IMpo0JieM M obOecreueHus mepexoja K YCTOHYMBOMY DPa3BUTHIO, PALMOHATBHOMY
MCIOJIb30BAHUIO MIPUPOJHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHHUU OHOJOTMYECKMX 3HAHUN B IIENSAX IMOBBIILIEHUS OOIIeH
KYJIbTYpbl, €CT€CTBEHHO-HAYYHOH TPAaMOTHOCTH, KaK COCTaBHOM dYacTu (YyHKIIMOHAIbHOU
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoii IPH U3y4EeHUH OMOJIOTHH;

MOHMMAaHUE CYIIHOCTH METOJIOB TO3HAHMS, HCIOJb3YEMBbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCIIONIB30BaTh IOJlyyaeMble 3HaHWUSA Uil aHalu3a U OOBSACHEHHs SIBICHHUM
OKpYXKAalOIIEro MHpa M MNPOUCXOJAIIMX B HEM H3MEHEHHH, yMeHHe JAenaTb OOOCHOBAHHBIE



3aKIIOYCHUST HA OCHOBE HAYYHBIX (DaKTOB M HWMEIOIIMXCS JaHHBIX C IEJIbI0 TOJTYYCHUS
TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIFHO MCIOIB30BATh OMOJIOTHYECKHUE 3HAHUS /IS PEIeHUs] TpobieM
B PCANTbHBIX )KU3HECHHBIX CUTYAIIHSIX;

OCO3HAaHWE IICHHOCTH HAy4YHOW JAEATEeIhbHOCTH, TOTOBHOCTH OCYIIECTBISATH MPOCKTHYIO U
HCCIIeIOBATENBCKYIO ACSTEIIbHOCTh HHIUBUIYAThHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHHIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWM IO OHOJOTMH B COOTBETCTBHHM C JKU3HCHHBIMU
MMOTPEOHOCTSMH.

METAINIPEJMETHBIE PE3YJIbTATHI

MeramnpegMeTHble pPe3yibTaThl OCBOECHUS YdeOHOro mnpeamera «bHONOrHs» BKIIOYAIOT:
3HauMMble  JUII  (OPMHMPOBAHUS  MHUPOBO33PEHHUS  OOYYAIOIIMXCS — MEXAUCLHUILUIMHAPHBIC
(MexrnpeaMeTHbIe) OOIIeHAayYHbIC OHATHUS, OTPAXKAIOIIKE LEIOCTHOCTh HAYyYHOW KapTUHBI MUpa U
cneun(uKy METOJOB IO3HAHMs, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, IHEPrus,
SIBJICHUE, IIPOLIECC, CUCTEMA, HAyYHBIH (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPUs,
UCCIieIoBaHNe, HaONIOEHUE, M3MEpEHHE, SKCIEPUMEHT W JIPYTHX), YHHBEPCAJIbHBIE Y4eOHBIC
neictBust  (IO3HaBaTeNbHblE,  KOMMYHUKATHBHBIE,  PETYJISITUBHbIE),  oOecreduBaroline
¢dbopmupoBanre (GYHKIHMOHAIBHOW TPAMOTHOCTH M COIMAJIBHOM KOMIIETEHIIMH OO0YYarolIuXxcs,
CTIIOCOOHOCTh oOyuaromuxcs UCII0JIb30BaTh OCBOEHHBIE MEXIUCLIUIUITMHAPHBIE,
MHUpPOBO33PDEHUYECKME 3HAHUS U YHHBEpCaJbHble YueOHble JEHCTBHS B I03HABaTEIbHOH U
COLIMAJIbHON IIPAKTHKE.

MertamnpeaMeTHble pe3ysbTaThl OCBOEHHsSI HpPOTrpaMMbl CpeAHEro oomero oOpa3oBaHUs
JOJKHBI OTPaKaTh:

Ogi1ajeHne YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBble JJOrHYeCKHUeE TeHCTBUS:

CaMOCTOSITENIbHO  (POPMYIMpPOBaTh M aKTyaJM3UpOBaTh MpoOiieMy, paccMarpuBaTh €€
BCECTOPOHHE;

MCMOJIb30BaTh MPU OCBOEHUM 3HAHWN MPUEMBI JIOTMUECKOTO MBIIUICHUs (aHaiIu3a, CUHTE3a,
CpaBHEHMs, Kiaccu(puKaiuu, oOO0OIIEeHUs), pPACKPbIBaTh CMBICT OHOJOTHYECKUX MOHATUI
(BBLAETATH UX XapaKTepHbIe NPU3HAKU, YCTAHABIMBATb CBSA3U C APYTMMHU HOHATUSAMM);

ONpEAENATh 1NN JAEATEIbHOCTH, 3aJaBas IapamMeTpbl M KPUTEPUU HX JIOCTHIKEHUS,
COOTHOCHUTB PE3YyJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LIENISIMU;

WCIIOJIb30BaTh OWOJIOTMYECKUE TMOHATHS JUIsi OOBsSCHEHUS (DAKTOB M SBICHHUM KUBOM
TIPUPOIBL;

CTPOUTH JIOTUYECKUE pacCyXJeHus (MHIYKTUBHbIE, I€TyKTHUBHBIC, IO aHAJIOTUH), BBIBIATH
3aKOHOMEPHOCTH U TPOTHUBOPEUUs B PACCMATPUBAEMBIX SIBICHUSX, (OPMYJIHUPOBATH BBIBOJBI U
3aKJIFOUYEHNS;

IIPUMEHSTh CXEMHO-MOJIENbHBIE CPEACTBA U1 IPEJICTaBICHUS CYLIECTBEHHBIX CBS3EH H
OTHOLICHUHA B H3Yy4aeMbIX OHOJOTMUYECKHMX OOBEKTaX, a TaKKe MPOTUBOPEUU pa3zHOro poja,
BBISIBIICHHBIX B PA3JINYHBIX HHPOPMALMOHHBIX HCTOUYHHKAX;



pa3pabarbIBaTh IJIaH pEHIeHUs MPOOJIEeMbl C YUETOM aHAU3a UMEIOLINXCS MaTepUaibHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

BHOCUTH KOPPEKTUBBI B JCSITEIHHOCTH, OIICHHBATh COOTBETCTBHE PE3YIbTATOB LM,
OIICHUBATH PUCKU MOCIEICTBUN ACSITEITLHOCTH;

KOOPJIUHUPOBATh U BBINONHITH pPAOOTYy B YCIOBUSX PEATbHOT0, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE IeHCTBHA:

BIIa/IETh HABbIKAMHU Y4eOHO-HCCIIEI0BATENIbCKOW U MPOEKTHOW AESITeNbHOCTH, HaBBIKAMH
paspelieHusi MpoOieM, CIOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOATEIHHOMY MOUCKY METOJIOB
pEIICHUs TPAKTUIECKUX 337129, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IO3HAHUS;

WCIOJIb30BaTh PA3IMYHBIC BUIBI JACSITCILHOCTH IO IIOJYYCHHUIO HOBOTO 3HAHHS, €ro
WHTEPIIPETANH, MPEOOPA30BAHUIO W MPUMEHEHHIO B YYEOHBIX CUTYallMsIX, B TOM 4YHCIIC IMPHU
CO3/IaHUU YYEOHBIX U COIMAILHBIX TIPOCKTOB;

dbopMUpOBaTh Hay4YHBIA THUIl MBILIUICHUS, BIAJETh HAYYHOH TEPMHHOJIOTHEH, KIFOYEBBIMU
MOHATHSIMU U METOJIaMU;

CTaBUTh U (OPMYIUPOBATh COOCTBEHHBIE 3aJaud B OOPa30BATEIbHOM NEATEIHHOCTH U
KU3HEHHBIX CUTYaIHsIX;

BBISIBJISITH IPUYUHHO-CIIEICTBEHHBIE CBA3M U aKTyaJTU3UPOBATh 3a]auy, BHIABUTATh TUIIOTE3Y
e€ penieHus, HaXOIUTh apTyMEHTHI JIJISl JJOKa3aTelIbCTBA CBOMX YTBEPKICHUH, 3a71aBaTh MapaMeTpPhl
1 KPUTCPUU PCIICHWS,

aQHAIM3WPOBATH TOJYUYECHHBIC B XOJIC PEIICHUS 3aJla4dl Pe3yIbTaThl, KPUTHUYECKH OICHUBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsM, OIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIISTh II€JICHANPABICHHBIA TMOUCK TEpeHOoca CPEICTB M CIOCOOOB JEWUCTBUSA B
npodeccuoHaNbHYIO Cpeny;

yMeTb  MEPEeHOCUTh 3HAHHWA B  TO3HABATEIbHYID M  MPAKTUYECKyHD  001acTu
KU3HEICATCIIEHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIBUTATh HOBBIE HJIEH, MpeJiaraTh OPUTHHAILHBIC TOIXOJIbI W PEIICHUS, CTABHTH
poOJIeMBbI U 3a7a4d, JOIMYCKAIOIINE AIbTePHATUBHBIC PEIICHMUS.

3) paGora ¢ nngopmanmeii:

OPUEHTHPOBATHCS B PA3IMUHBIX HCTOYHUKAX HHPOpMAIUHM (TeKcTe ydeOHOro mocolus,
HAyYHO-TIOMYJSIPHON JUTepaType, OMONIOTHYECKHX CIOBApsAX W CIPABOYHUKAX, KOMIIBIOTEPHBIX
0azax JnaHHBIX, B VIHTepHeTe), aHATU3UpPOBaTh WH(OPMALMIO PA3TUYHBIX BHIOB H (QopMm
MIPEJICTABJICHHSI, KPUTHIECCKH OIEHUBATH €€ TOCTOBEPHOCTh M HEITPOTHBOPEUYNBOCTE;

(GopMyIIIpOBaTh 3alpoChl W TMPUMEHATh pPa3IMYHBIE METOABI TPU IOUCKE H OTOOpE
Oounosornueckoi nHGopMaIuu, He0OOXOAMMOM JIJIs1 BBITIOTHEHUS YI€OHBIX 3a7a4;

MPUOOpPETaTh OMBIT HCIOJIH30BAaHUS WH(POPMAITMOHHO-KOMMYHHUKATHBHBIX ~TEXHOJIOTHH,
COBEPIICHCTBOBATH KYJIBTYPY aKTUBHOTO MCITOJIb30BAHMSI PA3TUIHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO ~ BBHIOMpPATh ONTUMAIBbHYIO (GOpMYy TMPEACTaBICHUS OHOIOTUYECKOM
nHpopmanuu (cxeMsbl, TpaduKH, TUarpamMmbl, TAOIHUIIBI, PUCYHKH U IPYTOe);



WCIIOJIb30BaTh HAy4yHBIA $3BIK B KauecTBE CpelIcTBa Ipu paboTe ¢ OMOIOTHYEcKOi
nHpopManen: TPUMEHATh XUMHUYecKHe, (U3NYECKHe M MaTeMaTH4YeCKHEe 3HAKU U CHUMBOJIBI,
dbopMynbl, abOpeBHATypy, HOMEHKIATypy, HCIOJIb30BaTh U MPEeoOpPa3OBBIBATh 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH;

BIIQJICTh HABBIKAMU PACIO3HABAHWS W  3alUTHl  WHPOpMAIMH, HHPOPMAIIMOHHON
0€30MaCHOCTH JTMYHOCTH.

OBiageHne yHHMBePCAJIbHBIMH KOMMYHHKATUBHBIMH /1€liCTBUSIMU:

1) oomenmne:

OCYILIECTBIISATH KOMMYHHKAIIMH BO BCeX c(hepax >KU3HU, aKTUBHO Y4aCTBOBATh B JUAJIOTE UITU
JUCKYCCHU TIO CYIIECTBY 00CYX1aeMOii TeMbl (YMEHHE 33/1aBaTh BOIIPOCHI, BHICKA3bIBAThH CYKICHUS
OTHOCHUTEIILHO BBITIONHEHHS MpeajaraéMoil 3a/layv, yYUThIBATh WHTEPEChl M COTIACOBAHHOCTH
MO3UIUH IPYrUX YYaCTHUKOB AWAJIOTA WU JUCKYCCHN);

pacrno3HaBaTh HeBepOAIbHBIC CPEIICTBA OOIICHUS, TOHUMATh 3HAYCHHUE COIMATBHBIX 3HAKOB,
MPEMOCHUIIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHTYaIlMi, YMETh CMAT4aTh KOH(MIUKTHI U BECTH
MIEPETOBOPHL;

BIIQJIETh Pa3MYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOJCUCTBUA, MOHUMATh HaMEPEHUS
JIPYTUX JIOACH, MPOSBIATh YBAXKUTEIbHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOU (opme
(bopMynupoOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eSITeJIbHOCTh:

MMOHMMATh W HWCIOJIb30BaTh MPEHMYIIECTBA KOMAaHIHOW W WHAMBUAYAIBHOH pPAaOOTHI TIpU
pemeHnn OMOJOrHYecKOl MpoOIeMbl, 0OOCHOBBIBATH HEOOXOIUMOCTh NMPUMEHEHUS! TPYIIOBBIX
(dbopM B3aMMOACHCTBUS MPH PEIICHUH YI4eOHOH 3a1a9u;

BBIOMpATh TEMaTUKy U METOJbl COBMECTHBIX ACHCTBHI C Y4€TOM OOIIMX HHTEPECOB H
BO3MOXKHOCTEH KaKJI0TO YJieHa KOJUIEKTHBA;

MIPUHUMATD IIeJTH COBMECTHOMN JIeATEIbHOCTH, OPTaHU30BBIBATH U KOOPAUHUPOBATH JACUCTBUS
o €€ JOCTHKEHMUIO: COCTaBJIITh IUIAH JIEWCTBHM, paCHpeneisaTb pPOJM ¢ YYETOM MHEHUU
YYaCTHUKOB, 00CYXKIaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

OIICHUBATh KAY€CTBO CBOETO BKJIAJIa M KAXKJIOTO YYaCTHUKA KOMAH]IbI B OOIIUN PE3yNIbTAT 110
pa3paboTaHHBIM KPUTEPUSIM;

mpejyiaraTh HOBBIC IPOCKTHI, OIICHWBATH HJIEH C TO3WUIMM HOBH3HBI, OPUTHHAILHOCTH,
MPAKTUIECKON 3HAYMMOCTH;

OCYIIIECTBISATH MO3UTUBHOE CTPATETUYECKOE MOBEJICHUE B PA3IMUHBIX CUTYalIUAX, IPOSBISATh
TBOPUYECTBO U BOOOpaKeHUE, ObITh NMHUITUATUBHBIM.

OBiaieHne YHMBEPCAJIBLHBIMH Pery/siTUBHBIMU /1€ CTBUAMM:

1) camoopranu3amnus:

WCIOJIb30BaTh OMOJIOTUYCCKHUE 3HAHUS JUTSI BBISIBIICHUS TIPOOJIEM M MX PEIICHUS B )KHU3HCHHBIX
1 y4eOHBIX CUTYAIIHSIX;

BBIOMpATh Ha OCHOBE OMOJIOTHYECKMX 3HAHWU IICJIEBBIC M CMBICIOBBIC YCTAHOBKH B CBOHWX
JNEUCTBUAX M TOCTYIKAaxX IO OTHOIICHWIO K XWBOW MPHUPOJE, CBOEMY 3I0POBBIO M 3J0POBBIO
OKPYKaIOIINX;



CaMOCTOSITEJIbHO OCYIIECTBIATh II03HABATENIbHYIO JAEATENbHOCTb, BBIBIATH IPOOJIEMBI,
CTaBUTh U (OPMYJIMPOBATh COOCTBEHHBIE 331a4ll B 00pa30BaTENbHOMN JESATENbHOCTH U )KU3HEHHBIX
CUTYyalUsX;

CaMOCTOSITENIHO COCTAaBJIATh IUIAH PEHICHUS MPOOJIeMBbI C yYETOM HMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEAIOYTECHUH;

JIaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paclIMpATh paMKU y4eOHOr0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUIH;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOcOOCTBOBaTh (POPMUPOBAHUIO U IMPOSBICHUIO LIIMPOKOW 3PYIUIMM B pasHbIX 00JacTAX
3HaHUi, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIN YPOBEHD.

2) CaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHMBATH
COOTBETCTBHE PE3YyJIbTATOB LEISAM;

BJIaJIeTh HABbIKAMH [103HABATEIbHON pedIeKCHM Kak OCO3HAHMS COBEpIIAEMbIX JIEHCTBUN U
MBICIMTENbHBIX NPOLIECCOB, X PE3YJIbTATOB M OCHOBAHUMU, UCIOIb30BATh NMPUEMBI pedIeKCHu A
OLIEHKU CUTYalllH, BHIOOpA BEPHOT'O PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELICHNUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€E PE3YNIbTATOB ACATEIBbHOCTH;

3) npuHsATHE ceds U IPYTHX:

MIPUHUMATD ce0sl, IOHMMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYTUX IIPY aHAIU3€ PE3YNIbTATOB IEATEIBHOCTH;

IPU3HABaTh CBOE IIPABO U MPABO APYTUX Ha OMINOKY;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMH APYroro 4eJ0BeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmerHble pe3ynbTaThl ocBoeHus nporpammbl COO mo Ouonoruu Ha 6a30BOM YpOBHE
BKIIIOYAIOT crienupudeckue uisi yueOHOro mpeamera «buonorusy HaydHbIe 3HAHHS, YMEHHS U
CHocoObl JIeWCTBUH 1O OCBOEHHIO, HWHTEPIPETAllUd U TNPeoOpa3oBaHUIO0 3HAHUM, BHJIbI
JESTeNbHOCTH MO TOJYYEHHIO HOBOTO 3HAHUS W NPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX Y4eOHBIX
CUTYyallUsX, a TAK)KE B peaJIbHBIX KM3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ Ouosorueil. B nmporpamme
IIPEeIMETHBIEC PE3YNbTaThl IPEACTABIICHBI 110 r0JIaM 00y4eHusl.

[IpenmeTtHble pe3ynbTaThl OCBOCHHUsI yueOHoro mpeamera «buonorus» ¢ 10 knacce nONKHbBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MecCTe W pPOJIM OHWOJIOTHM B CHCTEME HAYYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B ()OPMHUPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPa U
HAYYHOTO MHPOBO33PEHHsSI, O BKJIAZIE POCCHHCKHX W 3apyOCKHBIX YUIEHBIX-OMOJIOTOB B pa3BUTHE
6uosiornu, PyHKIIMOHAIBHOW IPaMOTHOCTH YelIOBEKa Ul PEeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COJIEp)KaHHE OMOJIOTMYECKUX TEPMUHOB M TOHSATHHA: JKU3Hb, KIIETKA,
OpraHusM, MeTadbonu3M (0OMEH BELIECTB U MpeBpallleHHe SHEPIHH), TOMEOCTa3 (CaMOpEeryJIsius),
YpOBHEBas ~ OpraHM3alus  JKUBBIX  CHCTEM,  CAaMOBOCHpPOM3BEACHHE  (PEHmpOAYKIHS),
HACJIeICTBEHHOCTh, N3MEHUYHUBOCTb, POCT U Pa3BUTHE;



yMEHHE Wu3Jaratb OWOJIOTUYECKHE Teopuu (KJIETOYHas, XPOMOCOMHAasi, MYyTallMOHHa,
LIEHTpaJbHAsl JOrMa MOJEKyJIsipHOH Owonoruun), 3akoHbl (I. Mennens, T. Moprana, H. W.
BaBuioBa) u ydenus (0 meHTpax MHOrooOpas3usi U MPOUCXOXKACHUS KyIbTypHBIX pacteHuii H. U.
BasusoBa), onpenensiTe rpaHUIlbl KX MPUMEHUMOCTH K )KHMBBIM CHCTEMaM;

yYMEHHUE BIIQJETh METOAAMU HAYYHOTO IO3HAHHMS B OHOJOTMM: HAOJIOACHUE WM OMHCaHUE
KHUBBIX CHUCTEM, TIPOLIECCOB U SBJICHUH, OpraHM3alus U TPOBEICHHE OHOJIOTUYECKOTO
SKCIIEPUMEHTA, BbBIIBM)KCHHE THUIIOTE3bl, BBIIBICHUE 3aBHUCUMOCTH MEXIY HCCIEIyeMbIMU
BEJIMYMHAMU, O0OBSICHEHHE MOJYYeHHBIX PE3yJIbTaTOB, UCIOIb30BAaHHBIX HAYUYHBIX MMOHATHI, TEeOpUi
Y 3aKOHOB, YMEHHE JIeJIaTh BHIBOJIbI HA OCHOBAHUU MOJy4YE€HHBIX PE3y/IbTaTOB;

YMEHHE BBIJCNATh CYIIECTBEHHBIE MPU3HAKU BHUPYCOB, KJIETOK IPOKAPUOT U IYKApHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHHW3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHA BELIECTB U
NpEeBpallieHs] SHEPruH B KJETKe, (OTOCHHTE3a, IJIACTUYECKOTO M HHEPreTHYecKoro oOMeHa,
XEMOCUHTE3a, MHUTO3a, MEWO03a, OIUIOJAOTBOPEHUS, PA3MHOKEHUS, WHAMBHUIYAIbHOTO DPAa3BUTHUS
opraHusma (OHTOTEHE3);

YMEHHE TMPUMEHITHh MOJIYYCHHbIE 3HAHUS IJI1 OOBSICHEHUS OMOJOTHYECKHX IPOLIECCOB U
SBIIGHUH, U MPUHATHS MPAKTUUYECKUX PEIICHUI B MOBCEIHEBHOW JKM3HU C IIeNIbI0 OOecTieueHus
0€30MacCHOCTH CBOETO 3[I0POBBS U 3J0POBbsI OKPYKAIOIIUX JIOJCH, COOII0IEHUs HOPM TPAMOTHOTO
MOBEICHUA B OKpY)KAIOIIEW NPHUPOIHON cpelne, MOHUMAaHUE HEOOXOAMMOCTH HCIIOJIb30BAHUS
JNOCTHKEHHM  COBPEMEHHOH  Ouoiloruu OMOTEXHOJNOTHI  JJI1  PalMOHAIBHOTO
MIPUPOIONOJIB30BAHUS;

YMEHHE pemarh »3JEMEHTapHblE TeHETHYEeCKHE 3aJadud Ha MOHO- U JAUTHOPHIHOE
CKpEeUIMBaHNE, CLIETUICHHOE HACIIEIOBAaHHUE, COCTABIIATH CXEMbl MOHOTUOPUIHOTO CKPEUIMBAHUS IS
IIpe/icKa3aHus Hacle0BaHus IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBHITIONHATH JTa0OpaTOpHBIE M MpaKTUYecKHue padoThl, COOMIOAATH MpaBWiIa TpPU
paboTe ¢ yueOHbIM U 1a00paTOpPHBIM 000pPYI0BAHUEM;

YMEHHE KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATH HWHGOPMAIUI0 OHOIOTHYECKOTO
COJZIEp>KaHusl, BKIIOYAIONIYI0 TICEBIOHAYYHBbIE 3HAHUS W3 pPa3IUYHBIX HCTOYHUKOB (CpeicTBa
MaccoBOW HMH(OpMAaIMK, HAYYHO-TIONMYJISIPHBIE MaTepualbl), 3TUYECKUE aCIEKThl COBPEMEHHBIX
HCCJICIOBAHUN B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHM;

yMEHHE CO3/1aBaTh COOCTBEHHBIE TIMCBMEHHBIE M YCTHBIE COOOIIeHHs, 00001Ias
OMOJIOTrMYECKYI0 HH(POPMAILNIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO MCIOJIb30BATh MOHATHIHHBIN
anmapaTt OMOJOTHH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
No HanMeHoBAMe KoauuecTBO 9acos DJIeKTPOHHbIE
(uu¢posbIe)
n/  pa3ieioB H TeM Bcer  KoHTposibH IMpakTHyeck
o0pa3oBaTe/bHbIE
n NPOrpaMMmel 0 bie padoThI ue pabdoTbl
pecypchl
bu6nmoreka [JOK
buomnorns xak
1 2 0.5 https://m.edsoo.ru/7f41c2
HayKa 92



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

JKuBble cucTeMEI U Bubmzorexa LIOK

2 1 https://m.edsoo.ru/7f41c2
WX OpraHu3aIus

92

XuUMHUYECKU bubmuoreka [JOK

3 COCTaB U CTPOCHHE 8 1 https://m.edsoo.ru/7f41c2
KJIIETKHA 92
KuznenesreapHoC Brbmuorexa LIOK

4 6 https://m.edsoo.ru/7f41c2
Thb KJIETKHA

92

Pa3smHoxenue u
HHMBIIYATBHOE bubmuoreka [JOK

5 Y 5 1 https://m.edsoo.ru/7f41c2
pa3BUTHE 92
OpPraHu3MoOB o
Hacnencrsennoct bu6mmoreka [JOK

6 b U U3MEHUYUBOCTD 9 15 https://m.edsoo.ru/7f41c2
OPraHu3MOB 92
Cenexuus
ODLAHIEMOB bubmuoreka [JOK

7 p ' 3 https://m.edsoo.ru/7f41c2
OCHOBEI o
OHOTEXHOJIOTMU -

OBIIEE
KOJIMYECTBO YACOB 34 4

I10 ITPOT'PAMME



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

IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoumnuecTBo yacos Jlara DJIeKTPOHHbIE
KonTpois IIpakTuyec uugposbie
n/ Tema ypoka Bce HU3Y4YeH
I HbIE KHe st oOpa3oBaTe/ibHbIE
ro
padoThbI padoThbI pecypcbl
bu6nuoreka [IOK
B https://m.eds00.ru/863
HOJIOTHSI B
1 " 1 e6122
cuctene fay https://m.eds00.ru/863
e632a
MeTob1
TTO3HAHUS
JKUBOI
MPUPOBI.
[IpakTryeckas
paGora Ne 1 bubnuorexa [JOK
2 i 1 0.5 https://m.eds00.ru/863
«Hcnonp30BaH
e6122
1€ pa3IMYHBIX
METOIOB MpHU
W3y4YEHUU
OMOJIOTHUYECKUX
00BEKTOBY
buonoruueckue
CHCTEML bubmmorexa [JOK
3 ’ 1 https://m.eds00.ru/863
MPOIIECCHI U UX 06564
H3y4YeHue
XUMHYECKUT
COCTaB KJICTKH. bubmmorexa [JOK
4 Bonau 1 https://m.eds00.ru/863
MHHEpaJIbHbIE e674e
coJm
benku. CocraB but6mmoreka [IOK
5 1 CTPOCHHE 1 https://m.eds00.ru/863
O€JIKOB e6b72
DepMeHTBI —
OMOJIOTHYECKHUE
but6mmoreka [IOK
KaTaJlu3aTopHI.
6 a6 1 0.5 https://m.eds00.ru/863
abopaTopHas e6b72
paborta Ne 1 =
«3yueHne



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

KaTaJTUTHIECKO
1 aKTUBHOCTH
¢bepmeHTOB (Ha
npuMepe
aMuIIa3bl WK
KaTaJsias3bl)»

VTrieBoanl.
JInnou el

bu6nunoreka LIOK
https://m.edsoo.ru/863
£6870

10

Hykneunnosbie
KuciaoTel. ATD

O0006111eHIE 1O
TeEME

"X UMHAYECKUHN
cOCTaB KJIeTKu"

Hcropusa n
METObI
M3y4YCHUS
KJIETKH.
Knerounas
teopus. Knerka
KakK LEeJI0CTHas
XKUBas CUCTEMA

bubnuoteka LIOK
https://m.edso0.ru/863
e6d5c

bu6mmoreka [IOK
https://m.edso0.ru/863
£6e88

11

12

Crtpoenue
9YKapHOTHYECK
O# KJIETKH.
JlaGopaTopHas
pabota Ne 2
«M3yuenue
CTPOEHUS
KIIETOK
pacTeHui,
KUBOTHBIX,
rpuboB u
OaxTepuii moj
MHUKPOCKOTIOM
Ha FOTOBBIX
MHUKpOITpenapar
ax ¥ Ux
OTIMCaHHE»

Oo0MeH

0.5

bubnuoreka [IOK
https://m.edso0.ru/863
e6ff0
https://m.edso0.ru/863
e716¢c

bu6nunorexa LIOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
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

BCIICCTB UJIN

https://m.edso0.ru/863

MeTa00IHU3M e766¢
bu6nmoreka [IOK
doTocHuHTE3.
13 https://m.eds00.ru/863
XeMocuHTE3
e7c98
DHEPreTHIeCcKu bubmorexa HOK
14 N P https://m.edsoo.ru/863
i oOMeH
e7aae
KuzHeHabI
LIMKJI KJIETKH.
Henenue
KJIeTKH. MuTO3.
JlaGopaTopHas
pabora Ne 3
«HaGmonere bubnuorexa [IOK
15 0.5 https://m.eds00.ru/863
MHTO3a B
e7dcd
KJIETKax
KOHYHMKA
KOpeIlKa JyKa
Ha TOTOBBIX
MHUKpOIIpernapar
ax»
buocunres
Genka. Peaxuis bu6mmoteka [IOK
16 ) https://m.eds00.ru/863
MaTPUYHOTO 67966
CHUHTE3a E—
Tpaucusius — bubmuoreka [JOK
17 OMOCHHTE3 https://m.eds00.ru/863
Oenka e796e
Hexnerounrie bu6nuoreka [IOK
18 (OpMBI KU3HU https://m.eds00.ru/863
— BHUPYCBI €7540
bu6nunorexa LIOK
®opmsbl https://m.eds00.ru/863
19 pPa3MHOKEHUS e81b6
OpraHU3MOB https://m.eds00.ru/863
e831e
bu6nunorexa LIOK
20 Meiio3 https://m.edso0.ru/863
e7fda
O6pasosanie i bubmuorexa [IOK
21 0.5 https://m.eds00.ru/863

pa3BuTHE

e81b6



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
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6

MTOJIOBBIX
KJICTOK.
OnogoTBOpEH
ue.
JlaGopaTopHas
paborta Ne 4
«3yuenue
CTPOCHUS
MIOJIOBBIX
KJIETOK Ha
TOTOBBIX
MUKpoIMpemnapar
ax»

22

NupuBunyansH
0€ pa3BUTHE
OpraHu3MoOB

bubmuorexa [JOK
https://m.edso0.ru/863
£8436

23

I'eneTtuka —
HayKa o
HACJICICTBEHHO
CTH B
N3MEHUYMBOCTH

bubnuorexa [JOK
https://m.edso0.ru/863
£8612

24

3aKOHOMEPHOCT
"
HaCJIeIOBaHUs
MIPHU3HAKOB.
MonorubpuaHo
€ CKpeIlluBaHHe

bu6nuoreka [IOK
https://m.edso0.ru/863
£8878

25

JurubpugHoe
CKpEIlMBaHUE.
3aKoH
HE3aBHCHUMOI'0
HaCJIeIOBaHUs
MIPU3HAKOB

bu6nuoreka [IOK
https://m.edso0.ru/863
£89a4

26

CuernneHHoe
HacJIeJOBaHHe
MIPU3HAKOB.
JlaGopaTopHas
pabota Ne 5
«M3yuenue
pe3ybTaToB
MOHOTHOPHUTHO
rou

0.5

bu6mmoteka [IOK
https://m.edso0.ru/863
e8c60



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

TUTUOPUTHOTO
CKpEIIUBAHUS Y
po30¢uiIBl HA
TFOTOBBIX
MHUKpOIpernapar
ax»

27

I'enetuka momna.
Hacnenosanue
MIPU3HAKOB,
CLIENJICHHBIX C
I1OJIOM

bubnunoreka LIOK
https://m.edso0.ru/863
£8c60

28

29

M3MeHYHBOCTb.
Henacnencrsen
Has
H3MEHYUBOCTb.
JlaGopaTopHas
pabota No 6.
N3yuenne

Mo (pHUKAIOH
HOM
H3MCHYHBOCTH,
MOCTPOEHHUE
BapHaIMOHHOIO
psana u
BapHalMOHHON
KpPUBOI
HacneacrBenHa
P
HM3MEHUYHUBOCTb.
JlaGopaTopHas
paborta Ne 7.
«Ananm3
MyTauu y
PO30(QUITBI HA
TOTOBBIX
MHUKpOIpenapar
ax»

0.5

0.5

bubnuorexa [JOK
https://m.edso0.ru/863
e8efe

bu6nuoreka [IOK
https://m.edso0.ru/863
e8efe

30

T'enetuka
geJIoBEKa

bu6mmoteka [IOK
https://m.edso0.ru/863
€8d78

31

O0001eHue 110
TEME



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

«HacnencrseHn

OCTh U
NU3MCHYUBOCTH
OpPTraHHU3MOB»
Cenexkuus Kax bubmuorexa [JOK
32 HayKa H 1 https://m.eds00.ru/863
IpoLECC €9214
Metonasl u
JIOCTHIKCHHS bubmuorexa [JOK
33 CEJICKIINH 1 https://m.eds00.ru/863
pacTeHui u 9214
JKNBOTHBIX
buorexnonorus bu6mmoreka [IOK
34 KaK OTpaciib 1 https://m.eds00.ru/863
MPOU3BOACTBA 9336
OBIIEE
KOJIMYECTBO 34
YACOBIIO

[TPOT'PAMME



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

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JUIS1 YYHEHUKA

* buonorus, 10 knacc/ [Tonomapésa 1.H., Kopuunosa O.A., Jlomununa T.E.; oz
penakiueit [Tonomapéoii M.H., O01iecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
N3natensckuii nentp « BEHTAHA-I'PA®y; AkiinoHepHOE 00I1IECTBO
«3marensctBo «lIpocBemienre»

* buonorwus, 10-11 xnaccsl/ Arnpeesa H.JI., OGmiecTBO ¢ OrpaHUYEHHOM
otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

METOJANYECKHUE MATEPHUAJIBI 1JI5S1 YUUTEJIA

1. ITonomapesa 1.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 10 kiacc.
Metonunueckoe nocodue.- M., Benrana - ['pad, 2019;

2. [Tonomapesa 1.H. buonorus. 10 kinacc. Pabouas retpans. — M.; «BenTana-

['pad».

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. «<Enunas xomtekmus Ludposeix O0pasoBarenbHbix Pecypcosy» (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexTpoHHbIH yaeOHUK «BHOTOTHD.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenne kimeTok

5. http://biokhimija.ru/lekcii-po-biohimii.html - oroxmmus

6. http://evolution2.narod.ru/index.htm - sBosmrorus

7. http://nrc.edu.ru/est/r4/ - Gnonornyeckas KapTUHA MHpa

8. http://planete-zemlya.ru/ - [lnanera 3emis

9. http://ecologysite.narod.ru/index.html - sxonorus

10. http://bio-nica.narod.ru/index.html - 6uonuka






