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INOACHUTEJIBHAA 3AIIMCKA

Pabouast mporpamma y4yebHoro npeamera «buonorus» 0a30BOro ypoBHS IS
oOyuarormuxcst 10 —11 xmaccoB pazpabotana Ha ocHOBe DenepaibHOTO
TOCY/IapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJApTa CPEAHEro O0IIero oOpa3oBaHUsA
(®I'OC), DenepanbHOM OCHOBHOM 00pa30BaTENbHON MPOrpaMMbl  CPEIHETO
obmero o6pazoBanusi (POOII), c¢ y4€ToM COBpEeMEHHBIX TpeOOBAHUH,
NpEeabIBISIEMBIX K CpeAHeMy o0meMy oOpa3oBaHHMIO, a TakXKe Ha OCHOBE
XapaKTEePUCTUKHU TUIAHUPYEMBIX PE3yJIbTaTOB JYyXOBHO-HPABCTBEHHOTO Pa3BUTHSA,
BOCIIUTAHUA U COLMAIM3alUU O00ydarolmuxcs, npeacraBieHHoOW B denepanbHOU
paboueil mporpaMmMe BOCIIUTAHUSI.

[Iporpamma mno Ouonoruum Aa€T NpeacTaBlIeHHWE O LesIX, 00 oOmiei
cTpaTernd OOy4YeHHs,, BOCIHMTAaHUS U Pa3BUTHUS OOYyYaIOLIUXCS CpPEICTBAMU
yueOHoro mnpeamera «buonorus», omnpenensieT o00s3aTeabHOE MPEIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacmpeleieHue Mo pa3feliaM U TeMaM,
PEKOMEHIyeMYIO TOCIIEI0BATEIbHOCTh N3YUCHHS YUYEOHOTO MaTepualia ¢ y4EToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH 00pa30BaTEebHOTO
IpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarOImMXCsl.

B nporpaMmme mo OuHOJIOTMHM TaKXe Y4YMTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METalpeIMETHBIM U TMPEJAMETHBIM pe3yibTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
JEATeIIbHOCTH/YU4eOHbIX JEeUCTBUN OOydYarolIUXCcsi MO OCBOEHUIO COJEp KaHUs
OMOJIOrMYecKOro 00pa3oBaHMUsL.

B nporpamme mo 6uonorun (10-11 xmaccel, 6a30BbIi YPOBEHB) peain30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
POCMATPUBAETCS HAMpPaBJICHHOCTh HAa pa3BUTHE 3HAHWM, CBS3aHHBIX C
(GbopMUPOBAHHEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTALIUNA JTIUMYHOCTH, SKOJOTHUYECKOTO MBILIUICHHUS, IPEACTABICHUI O 310pPOBOM
oOpa3ze >XM3HH U OEpEeKHbIM OTHOILIEHHUEM K OKpYXarolled NpUpOAHON cpene.
[TosTomMy Hapsimy ¢ U3ydeHHEM OOIIEOMOIOTHYECKIX TEOPHid, a TaKKe 3HAHUHU O
CTPOCHHH JKMBBIX CHCTEM PA3HOTO paHTa M CYIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTrpaMMe MO OHUOJIOTMH YJEJIEHO BHUMAaHHE HMCIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHUN B MOBCEAHEBHOM JKU3HU JJISl PEIICHUS MPUKIAAHBIX 33/]a4, B
TOM dYHCJe: TMPOPUITAKTUKN HACIEICTBEHHBIX 3a00JIeBaHWN YeNOBEKa, MEIHKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1eJeCO00pa3HOro TMOBEICHUS B OKpY)Karolled MNpUpPOJHOM cpele, aHaiu3a
BJIMSIHUST XO3SMCTBEHHOW JESITENbHOCTH YEJIOBEKa Ha COCTOSHUE MPHUPOAHBIX U
UCKYCCTBEHHBIX KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKJIAJIHON HANpaBICHHOCTH
yuyeOHoro npenMera «buosorus» mpoaUKTOBaHO HEOOXOJIMMOCTBIO 0OecreueHus
YCIIOBUM ISl pEUIEHUS] OJJTHOM M3 aKTyallbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO



oOpa3oBaHus, KOTopas mpeamnonaraetr ¢GOpMHUpPOBaHHE y  OOydYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonorust Ha ypoBHE cpenHero o0mero oOpa3oBaHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTABICHUN O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHHUS O KUBOHM MpHUpoje, e
OTJINYMTENIBHBIX NPHU3HAKAX — YPOBHEBOW OpPraHMU3alMM W 3BOJIIOLHH, CO3MAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoasl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0e€30macHOro obpasa
YKU3HU, DKOJIOTUYECKOT0 MBIIIJIEHUS, IIEHHOCTHOI'O OTHOILICHUS K KUBOU IIPUPOJIE
1 YEJIOBEKY.

Bbonbiioe 3HaueHre OUONIOTUsl UMEET TAKXKE JIJISl PEIICHUS] BOCITUTATENbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuatomuxcs. M3yuenue 6uoiaoruu o0ecrneurnBaeT ycioBus s (GOpMUPOBAHMUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, CIOCOOCTBYET HMHTErpaliyd OHOJOTMYECKUX 3HAHUU C
NPEACTABICHUSIMU U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOKEHUS O NpeJHA3HAYCHUM y4eOHOro IMpeaMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICNICHUS NOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHUIO €T0 COJEpkKaHWs, NPEACTABIEHHOIO B IMPOrpaMme IO
OHOJIOTUH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYy4Yaroluecs: JOJKHBl OCBOMTH 3HAHHUA M YMEHHs, 3HaYUMbIE JIs
dbopmupoBaHusi O00IIEH KYJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE TIOBEJACHUE
YyeJioBeKa B OKpYXarollleld MPUPOAHOU cpesie, BOCTPEOOBAHHBIE B MOBCEIHEBHOMN
KU3HU U TPaKTHUeCKOM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUN
3aHHUMAIOT 3JIEMEHTHI COICPKAHUSI, KOTOPBIE CIIyKaT OCHOBOM At pOpMHUpPOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJOTNYECKOro 00pa3oBaHMsl.

CTpykTypupoBaHHe cOAepX)aHUs y4yeOHOro Marepuajga B IPOTrpaMMe I10
OMOJIOTMHM OCYIIECTBICHO € Y4YETOM TMPUOPUTETHOTO 3HAYEHMsI 3HAHUM 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIM OpraHu3aluu U
IBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOro npeamera «buosnorus»
BBIJICTICHBI CIICIYIOIINE COAEPKATENbHbIE JIMHUU: «bHONorus Kak Hayka. Meronasl
HayyHOro mo3HaHus», «KieTka xak Ouonormueckas cucrema», «OpraHusm Kak

OnoJiornyeckas CHUCTCMaA», «Cuncrema n MHOFOO6paSI/Ie OpraHHU4YCCKOIro



MHPA», «IBOJIIOLUSA )KUBOU MPUPOIBDY, «IKOCUCTEMBI U NIPUCYILHAE UM
3aKOHOMEPHOCTH.

ens wu3yuyenus ydeOHoro mnpeamera «buosiorus» Ha 0a30BOM
YpOBHE — OBJaJCHUE OOYYAIOUIUMHUCS 3HAHUAMH O CTPYKTYpPHO-
(GYHKIIMOHAIBHOM OpraHu3alliy >KUBBIX CHUCTEM pPa3HOTO paHra u
npuoOpeTeHne YMEHUM HCMOJIB30BaTh 3TH 3HAHUSA [JII TPAMOTHBIX
JNEUCTBUM B OTHOIICHUH OOBEKTOB >KMBOM TPUPOJBI M PEIICHUS
Pa3IMYHBIX )KU3HEHHBIX MPOOIIEM.

JlocTmwkeHue 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha
0a30BOM ypOBHE 00ECIIEUMBACTCS PEIICHUEM CICIYIOIINX 3a/1ay:

OCBOCHHUE OOYYaIOIMIMMHUCS CUCTEMbl 3HAHUM O OMOJOTMYECKUX
TEOPUSX, YUCHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBUiax,
CIy»aluX OCHOBOM i  (HOpMUpPOBAaHUA  MPEACTABICHUM O
€CTECTBEHHO-HAYyYHOU KapTHUHE MHUpPA, O METOJIaX HAyYHOTO IMO3HAHU,
CTPOCHUH, MHOr000pa3uv M OCOOEHHOCTSX MKUBBIX CHUCTEM pPa3HOIO
YPOBHSI OpraHU3alllM, BBIJAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJIEJOBAHUAX B OMOJIOTHH;

dhopMHUpoBaHUE y 0o0yJarommuxcs MMO3HABATEIIbHBIX,
WHTEJJIEKTYyaIbHBIX M TBOPYECKHX CIIOCOOHOCTEN B MPOIECCE aHAIU3a
JAHHBIX O TYyTSAX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3IJISIO0B, UJEH U
MOJXO0JI0B K M3YUYEHUIO JKUBBIX CUCTEM PAa3HOT'O YPOBHS OpraHU3aINY;

CTAHOBJICHUE y 00y4YaroIuxcs o0IIe KyIbTyphl, (DYHKIIMOHAIBHOM
I'PaMOTHOCTH, DPa3BUTUE YMEHHUW OOBSCHITH W OICHUBATH SIBJICHUS
OKpPY>KaloIlero MUpa >KUBOM MPUPOJIbI HA OCHOBAaHWM 3HAHUMN U OIBITA,
MOJIYYECHHBIX MPU U3YYEHUU OUOTIOTHH;

dbopMupoBaHHUEe y OOYYarOIIUXCA YMEHUM WIUIFOCTPUPOBATH
3HaYeHHWE OMOJIOTHYECKUX 3HAHWM B MPAKTHUUYECKOW ESATEILHOCTH
YeJioBeKa, Pa3BUTHUM COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTUH W
arpoOMOTEXHOJIOTU;

BOCMHUTaHNE YOSKIEHHOCTH B BO3MOXKHOCTH TTO3HAHUS YEJIOBEKOM
KUBOW MPUPOJBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHUS K HEW,
COOJNIOJICHUST JTUYECKUX HOPM TpPU TPOBEACHUU OUOJOTUYECKHUX
HCCIIEeIOBaHUM;



OCO3HaHUE IIEHHOCTH OWOJOTMYECKUX 3HAHUW JJIsI TOBBIIICHUS
YPOBHSL JKOJOTHUYECKOW KYJIbTYphl, Uil (POPMUPOBAHUS HAYYHOTO

MHPOBO33PCHUS,

IPUMEHEHUE MPHUOOPETEHHBIX 3HAHUN U YMEHHUI B TOBCEIHEBHOM KU3HU AJIS
OLICHKH IOCJIEJICTBUI CBOEU JESITEIIBHOCTH IO OTHOUIEHUIO K OKPYKAIOIIEH cpee,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHWE M COONIOJIGHHE MeEp MPOQPHIAKTUKH
3a00s1eBaHUM.

B cucreme cpennero oOumiero oOpasoBanust «buonorusi», m3zydaemas Ha
0a30BOM YpOBHE, SBIISIETCSI OOS3aTENIbHBIM YYEOHBIM IMPEIMETOM, BXOSIIMM B
COCTaB MpeaMeTHOM o0nacTh « EcTecTBEHHO-HAy4YHBIE PEIMETHI.

Jliig n3ydenust Onosioruy Ha 6a30BOM YpOBHE CPEHET0 O0IIero 0Opa3oBaHus
otBojuTcs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hegemo), B 11 kimacce — 34
yaca (1 4ac B Hezento).

COJAEP/KAHUE OBYYEHUSA

10 KITACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocopueil, ITUKON, SCTETUKON U MPaBOM.
Pons Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOM HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTHUECKUX HAYK.

MeTobl MO3HaHUS KUBOM pUpOIbI (HAOII0ACHHUE, SKCIIEPUMEHT, OITUCaHHE,
U3MEpeHue, KiacCUpUKalMs, MOJAEIUPOBaHUE, CTaTHUCTHYEcKass o00paboTka
JTAHHBIX ).

JdeMoHCcTpanuu:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabmuibl 1 cxeMbl: «MeTOIbI TO3HAHUS YKUBOU MPUPOJIBI.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktuueckass paboraNe 1. «Mcnonb3oBaHuEe pPa3IUYHBIX METOJOB MpPH
U3Y4YE€HUU OMOJOTHUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cucTeMbl U UX OPraHU3ALMSL.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenus ounosoruu. Otinnuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOoOpasue. YPOBHU OpraHu3aiiil OMOCUCTEM:
MOJIEKYJISAPHBIM, KIJIETOYHBIM, TKAHEBbIM, OPraHW3MEHHBIM, MOMYJSALHOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIIEHOTUYECKHIA ), OMOC(EepHBIH.

JdeMoHCcTpanuu:



Tabmuiel u cxembl: « OCHOBHBIC TPU3HAKH JKU3HW», «YPOBHH OpraHU3alUU
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XuMuuyeCcKuil COCTAB U CTPOEHUE KJIETKH.

XHUMUYECKHI COCTAaB KIETKU. XUMHUYECKHE DJIEMEHTHI: MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTBI. Boga 1 MUHEpaNIbHBIE BEIIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BellecTB B KkieTke. llomnepxkanue
OCMOTHYECKOT0o OanaHca.

benku. CoctaB u cTpoeHHre OeIKOB. AMHUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHuMble U 3aMEHUMBIE aMHUHOKHCIIOTBI. AMUHOKHCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKynbl (MEpBUYHAS, BTOPUYHAs, TPETUYHAs H
YETBEPTUYHAS CTPYKTypa). XHMHUYECKHME CBOICTBa OenkoB. buonornueckue
byHKIUU OEKOB.

®depmenTsl — Ouonormyeckue KaraiauzaTopbl. CTpoeHue (QepMeHTa:
aKTUBHBIA ILIEHTp, cyOcTpartHas crneuu@uuHoct. KodepmenTsl. ButamMuHBL
OTnnuus pepMEHTOB OT HEOPTraHUYECKUX KaTaIH3aTOPOB.

VYrneBoasl: MoHocaxapuabl  (Tar0k0o3a, pubo3a u  JAe30Kcupubo3a),
aucaxapuapl  (caxaposa, JaKTo3a) U IojMcaxapuibl  (Kpaxmai, TIJIMKOTEH,
nesoo3a). buonornueckue GpyHKIUU yriieBOOB.

Jlunuasl:  Tpurauuepuabl, QocPoaunuasl, cTepouasl. ['mapoduibHO-
ruapopoOHble  cBoiicTBa. buonormueckue ¢GyHkuuu aunuaoB. CpaBHeHUe
yIJ€BOJIOB, OEIKOB M JUMHUI0B KaK HCTOUHUKOB SHEPTHUH.

Hykneunoseie xwucnorsl: JHK wu PHK. Hyxmeornasr — MoHOMEpBI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukmuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Buast PHK. AT®: ctpoenue u ¢pyHKIUM.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOIEUCTBHUS
uzaei u (akToB B HAYYHOM MMO3HAHUHU. MEeTO/Ibl U3yUEHHS KIETKH.

Knerka kak menoctHas >xuBasg cuctema. OOmiMe MNPU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moiyiekyasl JIHK kak renernueckuil ammapar,
cCUCTEMa CUHTe3a Oelka.

Tunel KJIETOK: JyKapuoTUUYecKass U mpokapuotuyeckas. OcoOEHHOCTH
CTpOEHUs TPOKApHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHwme
ADYKAPUOTUYECKOW KIIeTKU. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >KUBOTHOU U
IrpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTE€HKA, MTMKOKAIUKC, UX
¢bynkiun. [Inazmatuueckas memOpana, e€ cBoiicTBa u pynkuuu. [{utonnazma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: JIIC, anmapat ['ombmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWIbl KJIETKU: MHUTOXOHIPHH, ILIACTUIBL.
[IpoucxoxxieHrne MUTOXOHJApUN W TIacTud. Bunbl mactun. HememOpanHbie



OpraHoOW/bl KJETKH: pUOOCOMBI, KJIETOYHBIA LEHTP, LEHTPHUOJU, PECHHUYKH,
KIyTUKH. OYHKIIMA OPraHOUIO0B KJIETKU. BKIIFOUeHHs.

Anpo — perynatopHslil neHTp KieTku. CTpoeHue sipa: sjuepHas o00youka,
KapHoIUIla3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEWIECTB B KIIETKE.

JleMoHCTpauM:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiineH, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacripeneneHue  XUMUYECKHX JJIEMEHTOB B HEXKHBOU
npupoze», «PacnpeneneHne XMMUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOJCH.

Tabmuubl n cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOJeKyJibl BOJb», «brocnnTes 0enka», « CTpoeHrue MOJIEKYJIbl OeTKay,
«Ctpoenue pepmentay, «Hyxinennobsie kucnotel. JJHK», «Ctpoenue momnexybl
AT®», «CtpoeHne 3yKapuOTHUECKOW KIETKN», «CTpOeHHE XKUBOTHOW KIIETKU»,
«CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHne IPOKAPUOTUYECKOU KIIETKIY,
«CTpoeHue sapa KIETKN», « Y TIeBOAB, «JIMmuasn.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYJIOBaHWE MJi IPOBEACHHUS
HAOJIOICHUH, W3MEpPEHHUI, HKCIEPUMEHTOB, MHKpPOIpENnapaThl pPAaCTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopHas pabora Ne 1. «l3yueHue KaTaTUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEpE aMIIIa3bl UK KaTaaasbl)».

JlabopatopHas pabota Ne 2. «M3ydyeHue cTpoeHUS KIETOK PACTCHUIA,
JKUBOTHBIX M OaKTepHil MOJ, MUKPOCKOIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OMHCAHUE.

Tema 4. ’KuznenesiTeJJbHOCTL KJIETKH.

OOMeH BemecTB, Wik MeTa0oIu3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) |
JTUCCUMUJTISTINS (DHEPTeTUYECKHii OOMEH) — JBE CTOPOHBI EIMHOrO IIpoliecca
MeTtabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB WM HHEPrud B MOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBINA U reTepoTpodHbiid. Ponb GpepmeHTOB
B 0OMEHE BEIIECTB U IPEBPALICHUH SHEPTUH B KIIETKE.

®ortocunTte3. CmeroBas W TeMHOBas (a3bl (oTocuHTE3a. Peaknmu
dbotocunTeza. DPphekTuBHOCTH (OTOCHHTE3a. 3HaAUCHUE (DOTOCHUHTE3a ISl KUZHU
Ha 3emuie. Bausinue ycnoBuid cpeapl Ha GOTOCUHTE3 U CIOCOOBI TOBBILIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMocrHTe3. XEeMOCHHTE3UPYIOIe OakTepuu. 3HAUCHUE XEMOCUHTE3a IS
YKU3HH Ha 3emie.



DHepreTuueckuii oOMeH B KIIeTKe. PaciieruieHue BellecTB, BbIACICHUE U
aKKyMYJIUPOBAaHHE DSHEPrUM B KJICTKE. OTambl JSHEPreTUYECKOro OOMeHa.
['mukomn3. bpoxkenne m ero Buabl. KucinopomHoe OKHCIEHME, WM KIETOYHOE
JbIXaHUE. OkucnurenbHoOe dbochopunmpoBanue. OddeKkTUBHOCTD
HHEPreTUYECKOro oOMeHa.

Peakuuu wmatpuuyHoro cunTe3a. ['enermueckas wundopmamus u JIHK.
Peanuzamus reHetnyeckoil mHpopManuu B KieTke. ['eHEeTHUECKUH KOI M €ro
cBoricTBa. Tpanckpuniusa — MaTpuuHblii cuaTe3 PHK. Tpancisuus — 6umocunTes
Oenka. Ortanbl TpaHcisiuuu. KoaupoBanue amuHokuciaor. Ponb pubocom B
OouocuHTese Oenka.

Hexkinerounsie (popmbl xu3HU — BUpYChl. Uctopust oTkpeiTus Bupycos (. H.
NBanoBckuit). (OCOOEHHOCTH CTPOCHMSI W JKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuidd, KUBOTHBIX U 4YEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUY) — BozOyautens CITM/a.
OOpaTtHass ~ TpaHCKpUIIUs, peBepTaza W uHTerpasza.  lIpodunaktuka
pacrpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUI.

JlemoHcTpanum:

[Toptpetsi: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmuiel u cxembl: «Tunbl mutanusy, «Metadboauzm», «MHTOXOHIPUSY,
«JHepreTudyeckuii oomen», «Ximopomiacty, «Potocuntes», «Ctpoenue JIHK»,
«CTtpoeHue u pyHKIMOHUPOBAaHUE reHay, «CuHTe3 Oenkay, « 'eHeTUYeCKUl Koy,
«Bupyco», «bakrepunodarn», «Ctpoenune u xuzHeHHbId 1uki Bupyca CITN/a,
oakrepuodaray, «Pemnmukarus JTHK.

O6opynoBanue: Moaenu-ammukanuun «Yapoenue JIHK u Tpanckpurmmmsy,
«buocunres 6enkay, «CTpoeHue KIeTku», Moenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiteTouHbIii UK, WIM >KU3HCHHBIM IHMKI KiIeTku. MHTepdaza m MHTO3.
[Ipoueccrl, mpoTekatomue B uHTepdaze. Perumkainus — peaknus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JurmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uToIOTHUECKHE OCHOBBI PAa3MHOKEHUS W  MHIWBUIAYAJIbHOTO  pPa3BUTHUS
OpPraHU3MOB.

Henenue knetkn — muto3. Craaum murto3a. IIpoueccel, npoucxonsiiye Ha
Pa3HBIX CTAIUAX MUTO3a. BHOTOTMYECKHUIN CMBICI MUTO3A.

[Iporpammupyemast rubennb KIETKH — arnomnTo3.

dopMbI pa3MHOKEHHSI OPTAHU3MOB: OECIoJioe U ToJIoBoe. Buanr Gecronoro
Pa3sMHOXEHUS: JICJICHUE HAABOE, ITOYKOBAHWE OJIHO- KW MHOTIOKJIETOYHBIX,
crnopooOpa3oBaHKE, BET€TATUBHOE pa3MHOKEHHE. MICKyCCTBEHHOE KIIOHMPOBAaHHE
OpPraHMW3MOB, €r0 3HAYEHUE JIJIS1 CEJIEKIINU.



[TomoBo€ pa3MHOXKEHHE, €r0 OTIAUYUS OT OECIOJIOTO.

Meiioz. Cranuu meito3a. [Iponecchl, mpouCcXosilMe Ha CTagusX Meio3a.
[ToBenenne xpomocoM B Menose. KpoccuHrorep. bBHOJIOrMYECKUMHA CMBICT H
3HaYEHUE MeHo3a.

["ameTorenes — mporecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKA M AMYHMKUA. OOpa3zoBaHME W Pa3BUTHE IMOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEepMaTOreHe3 M OBOIEHES.
OCcOOEHHOCTH CTPOCHHS SWIEKIETOK U cliepMaTo30uaoB. OIIoJ0TBOpPEHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuTHEe (OHTOTeHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(3MOpuorenes). Jrtarbl SMOPHOHAIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJieHue, racTpyisinus, opraHoreHne3. IloctamOpuoHanbHOe pa3BuTHE. THIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsMoe (IMYMHOYHOE). BriusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YPOJICTBa.

Poct u pasButue pacreHnii. OHTOr€HE3 LIBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHM, CTAJINM PA3BUTHSI.

JlemoncTpanum:

Tabmuubr u cxembl: «DOpMBI pPa3MHOXKEHHUS OPTaHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE y UBETKOBBIX pacTeHuid», «BereratTuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue kieTku Oaktepuit», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrit nmukimy, «Pemmukanus JHK», «Mutos»,
«Meno3sy, «IIpsmoe n HenpsiMOe pa3BUTHEY, «l aMETOreHe3 y MIEKONUTAIIUX U
4yesnoBeka», «OCHOBHbBIE CTAJIUM OHTOT'€HE3A.

ObopynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJIEKOIIUTAIOLIETO», «SIHIEeKIeTKa MIeKonuTaromero», «Kapuoknaes B KJIETKax
KOpelIKa JIyKa», MarHuTHas MoOJeJib-aliuinKanus «Jlegenue KIeTKu», MOJelb
JIHK, monens meTada3zHoi XpoMOCOMBEI.

JlaGopaTopHbie U NpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HabmiomeHue MuUTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOMpPENaparaxy».

JlabopatopHas pabora Ne 4. «/3ydeHuwe CTpOEHHUS TOJIOBBIX KIIETOK Ha
rOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mctopus pazButus reHeTuku. Pois nuronorun
¥ OMOpPUOJIOTUM B CTAHOBJICHWHM TEHETUKHU. BKIam POCCHMCKUX W 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHETHKUA (THOPUAOIOTUYECKUM,
UTOT€HETUYECKUH, MOJEKYISIpHO-TeHETHYeCKHil). (OCHOBHBIE TI€HETHYECKHUE
NOHATUS. ['eHeTnYecKas CHMBOJIMKA, UCIIOJIb3yEeMasi B CXEMAaX CKPEIIMBAHUM.



3aKOHOMEPHOCTH HacCJEeAOBaHUSI IPU3HAKOB, YCTaHOBIEHHBIE . MeHeneMm.
MoHorubpuiHOE€ CKpelllMBaHuE. 3aKOH €ANHO-00pa3usi TUOPUAOB IEPBOTO
nokojeHusd. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paCUICIJICHUS MPU3HAKOB.
['unoTe3a ynctoTel rameT. [loJIHOE M HEMOTHOE JOMUHUPOBAHUE.

JuruOpugHoe  cKpeluBaHWe. 3aKOH  HE3aBUCHMMOTO  HacledOBaHUS
npu3HakoB.  lluToreHeTMuyeckue  OCHOBBI  JUTHOPUAHOTO  CKpEIIUBAHUS.
AHanuzupyomiee ckpenmpanue. Mcnoap30BaHne aHAIM3UPYIOIIETO CKPEIIMBaHUS
JUTsI OTIpEICIICHUsI TEHOTHUIA OCOOH.

CuemnieHHoe HacneioBaHue Tmpu3zHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HAaCJIEJOBaHUIO FeHOB. HapylleHue cueruieHus FTeHOB B PE3yJbTare
KPOCCHUHTOBEpA.

XpOMOCOMHAas TEOPUS HACJIECACTBEHHOCTH. | eHeTHYeCKue KapThl.

['eneTuka mosia. XpoMOCOMHOE ONpeAceHUE Moya. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['omoramerHele W TreTeporaMeTrHble oOpraHusmel. HacienoBaHue
MIPU3HAKOB, CIICTUIEHHBIX C MOJIOM.

N3MeHunBOCTh. BBl ”3MEHYNBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOIU(DUKAIIMOHHONW M3MEHUYMBOCTH. BapuarimoHHbIN s 1 BapuallMOHHAS KpUBas.
Hopma peakuum npuszHaka. KoauuecTBEHHbIE M KaUYE€CTBEHHBIE MPU3HAKU U HX
HOopMa peakiu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBeHHas, Wid TE€HOTUIIMYECKAas, U3MEHUUBOCTh. KoMOMHATHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTalimoHHasi U3BMEeHUMBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U MPUYUHBI MyTaluii. MyTareHHbIe (GaKTOPHI.
3aKOH rOMOJIOTHYECKHX PSAAOB B HaclieAcTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BuesnepHast HacCiIeACTBEHHOCTh U U3MEHUYUBOCT.

['enetuka 4yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl T€HETUKH
YyeJIOBEKa: T€HEealOTMYSCKNUM, OJIM3HEIOBBIM, IIMTOIN€HETHYECKHUI, OMOXMMHYECKUH,
MOJICKYJISIPHO-T€HETUUECKH. CoBpemMmeHHOe ONPEECICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[T1{P-anamm3a. HacmencTtBennnsie 3a00JieBaHUsS 4YeJIOBEKAa: TEHHBIC OOJIC3HHU,
OOJIE3HN C HACJIEACTBEHHOM MPEIPacHoiOKEHHOCThIO, XPOMOCOMHBIC OO0JIE3HHU.
Comarnueckue H reHepaThBHble MyTanuu. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a KM3HU, TUATHOCTUKH, NMPO(UIAKTUKH U JICYCHUS TeHETUHIECKUX
Oone3Held. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHME. 3HAUYEHHUE MEAUIMHCKON
TE€HETUKHU B MPEJOTBPAIECHNH U JICUCHUN TeHETHYECKUX 3a00JI€BaHNUN YEIOBEKA.

JlemoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuiios.



Tabmumpt w  cxembl: «MOHOTHOPHIHOE  CKpEUIMBAHWE ©  €r0
LUTOT€HETUYECKAs] OCHOBa», «3aKOH pAaCUICIUIEHHS M €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHCTOTBI  Tamer», «JlurubpugHoe  CKpeuIMBaHHUE»,
«llutonornyeckue  OCHOBBI  JUTMOPUAHOTO  CKpeluBaHus»,  «Mehos3y,
«B3auMozeicTBie alIeNbHBIX TE€HOB», «l'€HeTHYecKne KapThl pAaCTCHUH,
KUBOTHBIX M YEJOBEKa», «l'eHeThka mnojia», «3aKOHOMEPHOCTH HAacJeIOBaHUS,
CUCIUIECHHOTO C mnoyiom», «KapuoTumsl uyenmoBeka © KUBOTHBIX», «Buibl
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYUBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpynn KpoBu», « MyTalmoHHas U3SMEHUUBOCTD.

OobopynoBanue: MoJenu-anuMKauy  «MOHOTHOPUAHOE CKpELIMBaHHUEY,
«HenonHnoe nomuHupoBaHue», «JurnbpunHoe ckpemmBanuey», «llepekpéct
XpOMOCOM», MHKpPOCKOII M MHKpomnpenapaT «/lpo3zopuna» (Hopma, MyTrauuu
(GbopMBI KPBUIBEB M OKPACKH Tela), repbapuii «I"opox moceBHOM.

JlaGopaTopHblie ¥ NpakTU4YecKue padoThbl:

JlaGoparopHas pabotra No 5. «M3yueHue pe3yJabTaTOB MOHOTHOPHUIAHOTO U
JUTHOPUIHOTO CKPEIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIPENapaTax.

JlaGoparopHas pabdota Ne 6. «M3yyenne MoaupuKaiMOHHOW U3MEHUHUBOCTH,
ITIOCTPOCHHUE BAPUALMOHHOIO PSiJia U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanmu3 MyTaluid y Apo30Quiibl HA TOTOBBIX
MHUKPOIIPENAPATAX ).

[Ipaktuueckass pabora Ne 2. «CocraBieHuEe UM aHaJIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexkuysi Kak Hayka M IpoLecC. 3apOXKIEHUE CEIEKUUU U JTOMECTHKALUS.
VYuenne H. WM. BaBuioBa 0 1eHTpaXx NPOUCXOXKICHUS U MHOT000pa3us
KyJIbTYPHBIX pacTeHul. LIeHTpbl MpOMCXOXKIEHUSI AOMAIIHUX XUBOTHBIX. CopT,
opoAa, ITaMM.

CoBpeMeHHbIe METO/IbI CeleKIMU. MaccoBblii U MHAUBUAYAIbHBIN OTOODHI B
CEJEKIIMM pPACTEHUHW M KHUBOTHBIX. OIllEHKAa 3KcTepbepa. biInM3kopoacTBEeHHOE
cKpenuBaHue — HMHOpuAMHT. Yucras nuHusA. CKpellMBaHWE YUCTHIX JUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHHE — ayTOPUIAMHT.
Otnanénnast rtubpuamzauus u e€ ycnexu. VICKyCCTBEHHBIM MyTareHes M
MOJYyYEHHE TOJMIUIOUIOB. JIOCTMIKEHHSI CENEeKIUMU pAaCTeHUH, XUBOTHBIX U
MUKpPOOPTaHU3MOB.

buotexHonoOrUs Kak OTpacib NPOW3BOACTBA. ['€HHAs WHYKEHEpHUs. OTaIbl
co3nanusi pexomOuHanTHOM J[HK wu Tpancrennsix opranusmoB. Krertounas
uHxeHepus. Knerounbsle KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PAaCTEHUU.
KiioHupoBaHve BBICOKONPOAYKTUBHBIX CEJIBbCKOXO3SMCTBEHHBIX OPraHH3MOB.



OKkojornyeckue W atudyeckue  npoodinembl. MO  —  reHeTHYecKu
MOAU(PUITUTPOBAHHBIC OPTAHU3MBI.

JlemoHCcTpanuu:

[Toptpersl: H. WM. BaBunos, M. B. Muuypun, I'. [I. Kapneuenko, M. @.
HBaHOB.

Tabmuubr u cxembl: kKapTa «lIeHTpBI MPOMCXOXACHHUS W MHOTOOOpasus
KYJBTYPHBIX pacTeHuit», «[lopoasl ToMalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenuity, «OTnanéHHas rudpuausamnus», «Padbotel akagemuka M. ®@. liBaHoBay,
«Ilomumnougus», «OObekThl OMOTEXHONOTHM», «KileTouHble KyJIbTYpHl U
KJIOHUpPOBaHHE», « KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O06opynoBaHue: MYJISKH IIOJ0B U KOPHEILIOAO0B AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repbapuil «CenbCKOX035CTBEHHBIE PACTEHUSD.

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

OkcKypcusi«OCHOBHBIE METOAbI M JOCTUKEHHUS CEIEKIMU PACTEHUW H
KUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ YY4aCTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

11 KJIACC

Tema 1. JBorOMOHHAST OHOJIOT M.

[IpeanocbulkKM BO3HUKHOBEHMS 3BOJIIOLMOHHOM TEOPUHU. OBOJIOLMOHHAS
Teopusi U1 €€ MecTo B OMonoruu. BiusiHue 3BONIOIMOHHON TEOpUH Ha pa3BUTHE
OMOJIOTUH U APYTHUX HAYK.

CBuzerenbctBa 3BOMONMU. [lameoHTONOrMYECKHE: TOCIEI0BATENBHOCTD
NOSIBJICHHS BHUJOB B MaJICOHTOJIOIMUYECKON JIETOMMCH, NEPEXOJHbIe (DOPMBIL.
buoreorpaduyeckue: cxoncTBo U paznuuue GayH u Ghaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUuMsl SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, aHAJIOTHYHbIE,
pyIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX METAa0OJIMYECKUX MyTeH y Bcex
OpraHU3MOB.

OomonmonHas teopust Y. JlapBuna. Ilpeanochulkd BO3HUKHOBEHUSA
napBuHU3Ma. JIBHKylIMe CHJIbI 3BOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEONpEAEIEHHAsT W3MEHUYUBOCTD,
O60opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3BooIUU (CTID) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBosornus. [lomynsiius kak eAMHUIA BUAAQ U SBOJIOLUU.



JBuokymire cuibl ((pakTopbl) SBONIONHMHM BUIOB B Mpupoae. MyTalmoHHBIN
mpoiecc ¥ KOMOWHATHBHAS W3MEHYMBOCTH. [lOMynsAIMOHHBIE BONHBI W JpEid
reHoB. M3omsnusa u murpanus.

EcrectBennbiii oTOOp — HampaBisonmid (akTtop SBoOIUA. DOpPMBI
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpraHU3MOB Kak pe3ynbTaT 3BoOUUU. [Ipumepsl
IPUCHOCOOJIEHUI Yy OpraHu3MoB. ApoMop(03bl U UIHO-aAANTALIH.

Bun wu BumooGpazoBanue. Kputepun Buzma. OcHOBHbIE  (OpPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOrHIecKoe.

MakposBomorusi. PopMbl  IBONIONUU:  (DUIleTUYECKasl, JIUBEpreHTHas,
KOHBEpreHTHas, napasuienbHas. HeoOpaTtuMocTh 3BOTIOLUN.

[IpoucxoxaeHne OT HEeCNEeNUaTU3UPOBAHHBIX NMPEAKoB. [Iporpeccupyromas
crienuanu3anusa. AIanTUBHAS panalysl.

JlemoHncTpanum:

[Toptpetsr: K. JIunneun, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mroiutep, A. H. CeBepuos.

Tabnuupl u cxembl: «Pa3BuTrHe OpraHnyecKoro Mupa Ha 3emie», «3apoAbIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyiecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOrooOpasue COpTOB PaCTCHUIDY,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuroHnHas
U3MEHYUBOCTHY, «ApoMopdosbl», «Wnuoamantammmny, «OOmas aereHepaiusy,
«/IBmxymue cuibel 3Boounn», «Kapra-cxema wmapmpyra nyremectBuas Y.
Hapsuna», «bopbba 3a cymectBoBanue», «IIpucrnocoOIeHHOCTh OPTraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHYECKOE BUI000PAa30BAHUE.

OOopynoBaHHE: KOJJIEKIMS HACEKOMBIX C PAa3jIM4YHbIMU THUIIAMH OKpPACKH,
Ha0Op IUIOMOB U CeMsiH, KosuieKiusi «[IpuMepsl 3alIUTHBIX MPUCTIOCOOJIECHUN Yy
KUBOTHBIX», MOJeb «OCHOBHBIC HAIPABICHUS JIBOJIIOIUNY, 00BEMHAS MOJCIb
«CTpoeHue roJIOBHOTO MO3ra TO3BOHOYHBIX.

buoreorpapuyeckas kapra wmupa, KojuleKuus «PopMbl COXPAHHOCTHU
MCKOMAEMBbIX JKMBOTHBIX M pacTeHui», wonenb ammumkanus «llepekpécr
XpOMOCOM», BiaxHble Tmpemnapatbl «Pa3zButne Hacekomoro», «Pa3Butue
JSATYIIKWY, MUKponpenapat «Jlpo3odunay (Hopma, MyTaruu (GOpMBI KPBUILEB U
OKpacKH TeJa).

JlaGopaTopHble U MpaKTUYECKHE PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHuE BHUIOB MO MOP(POIOTHUUECKOMY
KPUTEPHUION.

JlabopaTtopnas pabdota Ne 2. «Onucanue mpucrnocoOJEHHOCTH OpraHU3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHMe U Pa3BUTHE )KU3HU HA 3emuie.



JloHay4dHbBIE TPEICTABICHUS O 3apOXKACHUM XW3HHA. HayyHble TrUnoTessl
BO3HUKHOBEHHUS KW3HU Ha 3emiie: a0uoreHe3 W TNaHCIepMus. XuMHUUYeCKas
ABOMIOIUS. AOHWOTCHHBIM CHUHTE3 OPTaHWYECKUX BEIIECTB W3 HEOPTaHUYECKHX.
OKCIIEpUMEHTAIBHOE TOATBEPKACHUE XUMUYECKOM 3BoIIoMU. HavuanbHbie 3Tansl
ouonormdyeckor sposoruu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HHKHOBEHHE MPOTOKJIETKU. [lepBbie KIETKM W HX SBOJIOLMUS.
®opMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButne xxu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npoTepo3oiickas dpbl. Ilaneo3olickas spa u €€ mepuoiabl: KEeMOPUHCKUH,
OPAOBUKCKHH, CHITYPUHUCKHN, JEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKHH.

Me3so301ickas 3pa v €€ NeEPUOAbl: TPUACOBBIN, IOPCKUI, METIOBOM.

KaliHo3oiickas 3pa W €€ mNepuoAbl: MaJCOTCHOBBIM, HEOTCHOBBIN,
AHTPOIOTECHOBBIN.

XapakTepucTUKa KJIMMaTa U TeoJOornYecKux mpoieccoB. OCHOBHBIE ITallbl
ABOJIIONMM PACTUTEIBLHOTO M KHUBOTHOrO Mupa. ApoMopdo3bl y pacTeHHil u
KUBOTHBIX. [TosiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro MHpPA Kak OTpaxkeHue 3BOIONUU. (OCHOBHBIC
CUCTEMATUYECKUE TPYIIIbl OPraHU3MOB.

DBOJIIOIMSA YEJIOBEKA. AHTPOIIOJIOTUs KaK HayKa. Pa3BuTre mpeAcTaBIeHH O
MPOUCXOXKICHUN 4YelloBeKa. MeTonbl M3ydeHHsi aHTpornoreHesa. CxoacrtBa u
pa3nMuus 4EJIOBEKA U )KMBOTHBIX. CUCTEMATUUECKOE MOJIOKEHUE YETOBEKA.

JBwxkymue  cuibl  (pakTtopsl)  aHTpomoreHe3a.  HacneacTBenHas
U3MEHYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 KHU3HH,
M3TOTOBJICHUE OPYJIUI TpyZAa, MBIIILICHHE, PEYb.

OCHOBHBIE CTAIMU Y BETBH 3BOJIIOLIMU YEJIOBEKA: aBCTPAIIONUTEKH, HelIoBEK
yMenbld, Yenoexk npsaMoxoxsaummi, YemoBek HeaHIepTalbCKui, UYenoBek
pasymHbIii. Haxoaku HMCKOMaeMbIX OCTaTKOB, BpPEeMsl CYIECTBOBAaHMsI, 00JIacThb
pacnpocTpaHeHus, 00BEM TOJTOBHOTO MO3Ta, 00pa3 KU3HH, OPYIH.

YenoBeueckue packl. OcHOBHbIE  OOJbIIME  pachkl:  €BPOIECOUIHAS
(eBpasmiickasi),  Herpo-aBCTpaJioujHas  (9KBaTOpUajbHAas),  MOHTOJOWIHAs
(a3uarcko-amepukaHckas).  UepTbl  MPUCTIOCOOJIECHHOCTH  MpeICTaBUTECH
YEJIOBEYECKUX pac K YCJIOBUSAM CYIIECTBOBaHUS. EIMHCTBO 4YEIOBEUECKUX pac.
Kputuka pacusma.

JdeMoHCcTpanuu:

[Toptpersr: ®@. Penu, JI. Tlactep, A. M. Onapun, C. Mumiep, I'. FOpu, 4.
JapBuH.

Tabmunpl n cxembl: «Bo3nukHoBeHnne CoOJIHEUHOH cucTeMbl», «Pa3Buthe
opraHuueckoro mupa», «PactutenpHas kieTtka», <OKUBOTHas  KJETKay,
«IIpokapuornueckas kieTtka», «COBpEMEHHas CHCTEMa OPraHUYECKOTO MHPAY,



«CpaBHEHHE AaHATOMHUYECKHX YEpPT CTPOCHHS YEIOBEKAa M YEIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMAaJCOHTOJOTHYECKMX HAXOIOK  TPEAKOB
COBPEMEHHOI0 4YelOoBeKa», «llpeBHenmmue moam», «pesaue moan», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE pachh».

O6opynoBanue:  mymsiku  «lIpoucxoxnaeHue — dyenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTalblla, KPOMAHBOHIIA), CJICTIKK WJIU
U300paKeHHUs] KaMEHHBIX OpPYAHMM MEpPBOOBITHOTO YeJIOBEeKa (KaMHH-UOMIEPHI,
pyoOuna, ckpebna), TeoxpoHoyoruueckass Tabnuna, KoJulekuusa «Dopmbl
COXPAHHOCTH HUCKOMAEMBbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

[Ipaktrueckast padota Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PACTEHHUI U
YKUBOTHBIX B KOJIJICKITUSIX).

OKCKypcHsl «IBOJIOLHUSA OPraHUYECKOro mMupa Ha 3emie» (B €CTECTBEHHO-
HAyYHBIN WM KPaeBEIUECKUI My3eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

OKonorus Kak Hayka. 3ajaud U pa3feibl IKOJOTHA. MeTOoabpl SKOJOTHIECKUX
MCCIIEOBAHNN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAS, MMOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

Oxonornueckue (akropel. Knaccudukanusa skonorudeckux (HakTOpoOB:
abnoTtuyeckue, OWMOTHYECKHME U aHTPOIOreHHble. JIeHCTBUE HKOJIOTUYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEpATypa, BIAXHOCTh. DOTONEPUOIN3M.
[Ipucnocobnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buosornueckne puTMBl.

buornueckue (bakTopBhI. Buner OMOTUYECKUX B3aMMOJICUCTBUM:
KOHKYPEHLHUsI, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomnepamus,
MyTyajqu3M, KOMMEHCAJIN3M (KBApTHPAHCTBO, HAXJCOHMYECTBO). AMEHCAIN3M,
HeWTpanu3M. 3HaueHUe OWOTHYECKMX B3aUMOJEHCTBHM JUIsl CYIIECTBOBAHUS
OpraHU3MOB B MPUPOIHBIX COOOLIECTBAX.

OKOJIOTUYECKUE XAPAKTEPUCTUKU Tonysauu. (OCHOBHBIE IOKa3aTeNH
MONYJIALMU: YUCIEHHOCTb, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, NPUPOCT,
Murpanus. J[MmHaMuka YucIeHHOCTH MOMYJISIIUNA U €€ PeryJisiusl.

JdeMoHCcTpanuu:

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynse, O. ['ekkensb.

Tabmunpr u cxembl: kapTa «[Ipuponnsie 30ub1 3emun», «Cpeasl odUTaHUsA
opranusMoBy», «®Poronepuoausm», «llomynsuum», «3aKOHOMEPHOCTH poOCTa
YUCJICHHOCTHU MOMYJISAnu UHPYy30puu-TyPenbkny», «[lumespie enm.

JlaGopaTopHble U MpaKTUYEeCKHEe PadOThI:



JlabopaTtopnast pabota Ne 3. «Mopdosoruaeckne 0cCOOEHHOCTH PACTEHUN W3
Pa3HBIX MECT OOMTAHUS.

JlaGopatopHas padota Ne 4. «BnusiHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktuueckas padota Ne 2. «Ilocy€T MIOTHOCTH MOMYJISIUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBI.

CooOmrecTBO opranu3smMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BUAOBasd,
POCTpaHCTBEHHAsA, Tpoduueckass (muienas). Buabl-momunantsel. CBsizu B
ouoneHose.

DKojornyeckue cuctemnl (9kocucteMsbl). lloHsitTue 00 »sKocucTEME U
ouoreorieHoze. DyHKIIMOHATBHBIE KOMIIOHEHTHI JKOCHCTEMBI: TMPOIYICHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBOopoT BELIECTB U MOTOK SHEPIrUU B HIKOCHCTEME.
Tpoduyeckue (muiieBble) YPOBHM OKOCHUCTEMbI. [IMileBble LeMM U CETH.
OCHOBHBIE TIOKa3aTENIM HSKOCHUCTEMBI: OHOMacca, MPOAYKIHA. DKOJIOTUYECKHUE
nupamMubl: MPOAYKUHUH, YHCICHHOCTH, Ouomaccel. CBOICTBA HKOCHUCTEM:
YCTOHYHBOCTD, CAMOpPETYIILus, pazButue. CyKieccus.

[TpuponHble SKOCUCTEMBI. DKOCUCTEMBI 03E€p M PEeK. DKOCHCTEMa XBOMHOIO
WJIA LIMPOKOJIMCTBEHHOTO Jieca.

AHTpONOr€HHBIE  IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpazue kak QakTop ycroiiunBocTH 3KocucTteM. CoxpaHeHHe
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. ['panuiibl, coctaB u CTPYKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Ouochepbl Kak
rmo0ampHON JKOcHCTeMBbl. J[MHamudeckoe paBHOBecHWe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOr€OXUMHUYECKHE IIUKIIBI 3JIEMEHTOB (yriepoaa,
azota). 30HAIBHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B 6uochepe 3emin. AHTPONOTEHHBIE U3MEHEHUs B buocdepe.
['1o6GanpHbIE YKOJIOTHYECKUE TTPOOIIEMBL.

CocyuiecTBoBaHHE PUPOJIBI u YeJI0BEYECTRA. Coxpanenue
O6ropa3zHoobOpasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA pallMOHATBLHOTO
yIOpaBlIeHUS] TPUPOAHBIMH pecypcaMd H WX HCIOJIb30BaHue. JlOCTIKeHUs
OMOJIOTUHU U OXpaHa MPUPOJIbI.

JleMoHCTpauM:

[Toptpetsi: A. [Ix. Tencau, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunpl u cxemsl: «[lumeBsie nenu», «bUOIIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie coolmiecTBa», «llenmu nuTtanusy, «IKoJOTHYECKass TUPAMUIAY,



«buocdepa u genosex», «IKOCUCTEMA IMUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOolHOro  neca», «buoneHo3 Bogoéma», «ArpoueHos», «lIpumepHsbie
AHTPONIOTEHHBIC  BO3JCWCTBHS Ha IpUpOLYy», «BaxkHeHMIIME HMCTOYHHUKHU
3arpsi3HEHMs BO3/lyXa U IPYHTOBBIX BOA», «[louBa — BaxkHEHIIas COCTaBIAIOIIAS
ounocgeps», «Pakropsl Aerpaganuu nousy, «llapHukoBeiid 3gdpex», «DakTopbl
paZoOaKTUBHOTO 3arpsizHeHusi Ouocdepb», «OO0mas cTpykTypa Ouochepb,
«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsi,
«KpyroBopot yrinepoaa B Ouocdeper», «KpyroBopot azota B Ipupoae».

OobopynoBanue: Mojenb-anmiaukanus «TUnuuHble OMOLIEHO3bD», repOapuii
«PacturenbHble coobmiecTBa», Komiekunu «buonenos», «Bpeaurenu BakHemmx
CEJIbCKOXO3SIICTBEHHBIX  KYJIbTYp», TepOapuu M KOJUIEKIMH pAcTEeHUH W
KUBOTHBIX, MPUHAJICKAIINE K PAa3HBIM 3KOJOTMYECKUM TIPYIIaM OJHOTO BH[A,
Kpacnas xnura Poccuiickoit ®enepauuu, H300paK€HUS OXPAHSIEMBIX BHJIOB
pacTeHUi U )KUBOTHBIX.

IINIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA NMPOT'PAMMBI 110 BUOJIOI'NU
HA BA30BOM YPOBHE CPEJJHET'O OBLIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

B cTpykType NMYHOCTHBIX pE3yJbTAaTOB OCBOECHUA IpeaMera «buomnorus»
BBIICJICHBI CIEAYIOIINE COCTABISIOLIME: OCO3HAHUE OOYYArOIIMMUCS POCCUUCKON
IrpaXJaHCKON MJAEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOINpPENENICHHWI0, HajJu4yhe MOTHBaUM K  OOy4YeHHi0  OHOJoruw,
I[eJICHANPABJIICHHOE DPa3BUTHE BHYTPEHHUX YOEKIEHUW JMYHOCTH HA OCHOBE
KJTFOUEBBIX I[EHHOCTEW M MCTOPUYECKUX TPATUIUN pPA3BUTHA OHOJIOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITETbHOCTH [IEHHOCTHO-CMBICJTIOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMONOTHYECKOTO  O0pa3oBaHWs, HAIUYUE HSKOJOTUYECKOTO TPAaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh IIEJIA U CTPOUTD KU3HCHHBIC TITAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «buonorus» AOCTUTalOTCs B
€IUHCTBE YYEOHOM U BOCIHUTATEIBHOM JEATCIBHOCTH B COOTBETCTBHUU C
TPAJAUILIMOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMU, ICTOPUUECKUMH U JyXOBHO-
HPaBCTBCHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE TMpaBUJaMU U HOPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpa3BUTHUS, Pa3BUTUA BHYTPEHHEN TO3WLMM JIMYHOCTH, MAaTPUOTU3MA,
YBaXKEHUS K 3aKOHY M IMPABOINOPSAIAKY, YEJIOBEKY TPyJa U CTaplIEMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHS, OCEPEKHOTO OTHONIICHHWS K KYyJbTYPHOMY HACICIUIO U
TpaJULUsM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickorn Denepanuu, npupoae u
OKPYXKaroUIEH Cpelie.



JInyHOCTHBIE pe3yJabTaThl OCBOEHHS YyuyeOHOro mpeamera «bHOTOTHS
JOJDKHBI OTPaKaTh TOTOBHOCTH M CITOCOOHOCTH OOYJArOITNXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00I1IeCTBa, paCUIUpPEHHE >KHU3HEHHOTO
OMbITA U OMbITA JAEATEIBHOCTA B MPOIIECCE peaU3allMd OCHOBHBIX HAINpPaBJICHUIN
BOCIIUTATEIHHOUN ESITEILHOCTH, B TOM YHCJI€ B YACTH:

1)rpaaaHncKoro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHUE CBOUX KOHCTUTYIIMOHHBIX IMpaB M OOSI3aHHOCTEH, YyBa)KEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON MAEATEIBHOCTA IMPU CO3JIaHHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMU, KYyJIbTYPHBIMUA IEHHOCTSIMU U
COIMATLHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B TIPOIECCE COBMECTHOTO BBIMIOJHEHUS
y4eOHBbIX, TO3HABATEIbHBIX M UCCJIENOBATENBCKUX 3a7a4, YBAKUTEIHLHOTO
OTHONIIEHUSI K MHEHHUIO OINIMOHEHTOB TMpPH OOCYXKJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHON U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) IaTPHMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOU UJCHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HapoOJy, YYBCTBa OTBETCTBEHHOCTH IEpe]l
Ponunoil, ropmoctu 3a CBOW Kpai, cBOO PoauHy, CBOM S3BIK U KYJIbTYPY,
MPONIOE ¥ HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MIPUPOJTHOMY HACJIECAUIO U MaMSTHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuUTHE OWOJOTHM, TOHUMAHHUS 3HAYCHUST OWOJOTMU B TO3HAHUM 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00I1IEeCTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3amuTte OTedecTsa,
OTBETCTBEHHOCTH 3a €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

OCO3HAHHE TyXOBHBIX LIEHHOCTEN POCCUICKOIO HAPOAa;



c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUIECKOTO MTOBEICHNUS,

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYACH HA MOPATHbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

OTBETCTBEHHOE OTHOILLICHUE K CBOMM POJMTEIISIM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOTO TMPHUHATHS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIICHUN;

MOHMMAHHUE YMOIMOHATBLHOTO BO3ICHUCTBUSI >KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usnyeckoro Bocnutanusi, GOpMHUPOBAHMS KYJIbTYPbl 310POBbS H
IMOIMOHAJILHOTO 0JIArONOJyYns:

MOHMMAaHUE U pealu3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHas Qu3nUecKas
aKTUBHOCTH), OEpEHKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DPM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE I1IEHHOCTU TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHE TMOCEACTBUN U HEMPUSITHS BPEAHBIX NMPUBBIUEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPy, OCO3HAHHUE IICHHOCTH MacTepCTBa, TPYAO0II00UE;

FOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOTMYECKOM U COLMAJIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATH M CAMOCTOSITEIHHO
BBITIOJTHSTH TaKyIO JESTEIbHOCTD;

HWHTEpeC K pa3iu4HbIM cdepaM mpodecCUOHATIBHON JeSATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyayiiei npodeccu W Pear30BHIBATH
COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHWI0O W CaMOOOpPa30BaHHWIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:

HKOJIOTHYECKH IIEJIECO00pa3HOE OTHOIICHHE K TPUPOJAE KaK HCTOYHHKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMS;



MOBBIIICHUE YPOBHSI JKOJOTUYECKON KYJNbTYpPhl: MNPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX TMOCJIEACTBUNA ISt
OKPYKaIOUIEH CPEIbI;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
peleHus;

CIOCOOHOCTh HCMOJB30BaTh MNpPHUOOpETacMble MPU HU3YYCHUU OUOJIOTHUHU
3HAHUS M YyMEHUSI TpU pEHIeHUH NpoOJeM, CBS3aHHBIX C palMOHAJIbHBIM
NPUPOIOIOIb30BaHUEM  (COONIOACHUE  TpaBWJI  TMOBEACHHS B MPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHJIOB,
IKOCHUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JEHUCTBUM, MNPHHOCIIIMX BpEI  OKPYKAKOLIEH
NPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE SKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAILIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIBHOMN
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUUECKOMN NIESITEIHLHOCTH SKOJIOTHYECKON
HaIpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JHAIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYpbl KaK CpPEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHUE cheru@UuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIIJICHUS, CO3JaHUU IEJIOCTHOTO
MpeacTaBiIeHusT 00 OKpYXKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YEeIOBEKa U
oOIecTBa, B TMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUHU MpoOsieM
COXpaHEHUS TIPUPOITHOTO PABHOBECHS,

yOeXKAEHHOCTh B 3HAUYUMOCTH OUOJOTUU JIJII COBPEMEHHOW IUBUIIM3AIINM:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX peIIaTh PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEUECTBA, MOUCKA MyTeH BBIXOAA U3 TI00aTBHBIX YKOJOTUYECKUX MPOOJIeM U
oOecrieueHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcoB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUH OWOJOTHYECKUX 3HAHMA B IEIAX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOW T'pPaMOTHOCTH, Kak



COCTaBHOM YacTu (PYHKIIMOHAJIBHOM TPaMOTHOCTH OOydaromuxcs, GopMupyeMoit
IpU U3Y4eHUH OUOJIOTHH;

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJy4YaeMble 3HAHHUA JJIs aHaiau3a |
OOBSICHEHMSI SIBJICHUM OKpPY)KAIOIIEr0o MUpa M NPOUCXOASIIMX B HEM HW3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelIeHus Mpo0JIeM B PEAIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAHME LIEHHOCTUM HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U HCCIIEIOBATENBCKYIO AEATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa3OBaHUI0 U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3yabTaTbl OCBOCHHs yueOHoro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAauMMble i  (OPMHPOBAHHUS MHUPOBO33PEHUSI OO0YyYaIOIIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOIIEHayYHbIE MOHATHUS, OTpaKaroUue
LEJIOCTHOCTh HAy4YHOM KapTHHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLIECC,
CUCTEMa, Hay4YHbI (paKT, NPUHLMII, TUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UccleloBaHue,  HaOMIOJIeHWe, HM3MEpPEHUe, OKCIEPUMEHT W APYIrux),
yYHUBEpCalbHble Yy4eOHbIe JeWCTBUS (MO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJIATHUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
TPaMOTHOCTH ¥  COIMAIBHOM KOMIIETEHIIMHM OOYYalOlIUXCs, CIIOCOOHOCTh
o0yJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHPOBO33pEHUYCCKAE 3HAHWS W YHUBEpPCaJIbHbIC yYeOHBIC JICHCTBUS B
MO3HABATEILHON U COLMAIIBHOM MPAKTHUKE.

MertanpenMeTHble Pe3yJbTaThl OCBOCHUSI TMPOTPAMMBI CPEIHETO OOIIero
o0pa30BaHUs JJOJDKHBI OTPAXKATh:

OBaaneHue YHHUBePCAJIbHBIMH yueOHBIMHU NMO3HABATEJIbHBIMH
NeHCTBUAMM:

1)0a30Bble JIOruYecKue AeHCcTBUA:

CaMOCTOATENLHO  (opMyIHMpOBaTH W aKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUUYECKOTO MBIIUICHUS
(ananu3a, cuHTE3a, CPaBHEHM S, KiIacCU(pUKAIIUU, O00OIICHHS ), PACKPBIBATH CMBICT



OMOJIOTMYECKUX MOHATUH (BBLACIATh UX XapaKTEPHbIE MPU3HAKH, YCTAHABIMBATH
CBSI3M C IPYTUMH MOHATHUSAMH );

ONpENENATh LENNW JACATEIbHOCTH, 3a1aBas MApAMETPbl U KPUTEPUU HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACATENBHOCTH C IOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TIOHATUA U1 00BACHEHUs (PAKTOB U SIBICHUN
YKWBOW NPUPOJIBI;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOJBI U 3aKIIOUCHMS;

IIPUMEHSATH CXEMHO-MO/ICIIbHBIE CpencTBa TUIs IIPEACTaBIICHNS
CYILLECTBEHHBIX CBSI3€il M OTHOLIEHUH B M3Y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a
TaKKe  IMPOTUBOPEYMM  Pa3sHOTO  pOJA,  BBIABIEHHBIX B Pa3JIMYHBIX
MH(GOPMALMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pELIEHHUs NpPOOJeMbl C YYETOM aHaIU3a UMEIOIIUXCS
MaTEepUAIIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLICHUBATH COOTBETCTBHUE PE3YJIHTATOB
L[EJISIM, OLICHUBATh PUCKH NOCIIEICTBUI AEATEIBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBUAX  PEaJbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBATh KPEAaTHBHOE MBIIICHUE MTPU PELIEHUH KU3HEHHBIX MPOOJIEM.

2)0a30BbIe MCCJIeI0BaTEIbCKHE HeiiCTBUSA:

BJIa/IETh HaBbIKAMU y4€OHO-HUCCIIEI0BATENbCKON U MMPOSKTHON JESTEIbHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIMOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIIBHOMY ITIOMCKY METOJIOB PELICHUs MPAKTUYECKUX 3a1a4, IPUMEHEHUIO
Pa3JIMYHBIX METOA0B O3HAHHS;

WCIIOJIb30BaTh PAa3JIMYHbIE BHJBI JICATEIBHOCTH M0 TMOJYYEHUIO HOBOIO
3HaHUS, €ro HWHTEepIpEeTaluH, MPeoOpPa3OBaHUI0O M TMPUMEHEHUI0 B Y4EeOHBIX
CUTYalUsX, B TOM YHUCJI€ IPU CO3JaHUH YUEOHBIX U COI[MAIbHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJIECHUS, BIaJ€Th HAYYHON TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATHSIMU U METOJIAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

BBIABJISITE [PUYMHHO-CJIEACTBEHHBIE CBS3M W AKTyaJIM3UpOBATh 3ajauvy,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUS, HaXOAWTh apryMEHThl ISl JOKA3aTeJIbCTBA
CBOMX YTBEPKJICHHMI, 3a1aBaTh IIapaMETPbl U KPUTEPUU PELLICHMUS,;

aHaJIM3UpPOBAaTh IIOJYYEHHBIE B XOJE pPELIEHUs 3aJadyd  pe3yJIbTaThl,
KPUTHYECKN OLIEHMBATh UX JTOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIOBUSIX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;



OCYLIECTBJISITh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B MPO(GECCHOHANTBHYIO CPENy;

yYMETh IMEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEIESATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, NpEararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmaunmei:

OpPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHMKAX MHPOpPMAIMH (TEKCTE yueOHOTro
nocoOusi, HAy4YHO-TIONMYJIIPHOM JuTeparype, OHOJOTMYECKUX CIOBapsAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B VHTepHETE), aHaIU3UpOBATH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
€€ JT0CTOBEPHOCTh U HEITPOTUBOPEUYUBOCTb;

(GopMyIMpoOBaTh 3aMpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
otbope Ouosorndeckoi MHMOpMaIUKU, HEOOXOAUMOM JIJIsi BBIOJHEHUSI YUEOHBIX
3a/1ay;

npUOOpeTaTh OMBIT KMCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOTO MCIOJIb30BaHUS Pa3IUUYHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMabHYIO  (QOpMy  MpeICTaBIICHUS
ounonornyeckor uHpopmalu (cxeMbl, rpaduku, TUarpaMmbl, TaOJIULIbI, PUCYHKH
H Ipyroe);

UCIIONIb30BaTh HAyyHBIM #A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Ovonornyeckon HHPOpMALMEH: TPUMEHATh XUMHYECKHe, (Qusnueckue u
MaTeMaTU4YeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HaTJISAHOCTH;

BJaJeTh  HABbIKAMU  pAclO3HaBaHWA U 3allUThl  HH(pOpMaLMH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgyaieHUe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH JeHCTBUSMMU:

1)o0menne:

OCYILIECTBISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO yU4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHU MO CYHIECTBY OOCY>KIaeMol TeMmbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENIbHO BBIMIOJHEHUS MpeliaraeMoun
3a]]a4M, YUYUTBIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3ULMHN JPYIMX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacro3HaBaTh HeEBepOalbHbIE CpEJCTBA OOIICHMS, TMOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYallUH,
YMETh CMAT4aTh KOH(IUKTHI U BECTU MIEPETOBOPHI;



BJIAJETh PA3IUYHBIMU CIIOCOOaMU OOILIEHUS M B3aWMOJECHCTBHSI, IOHUMATh
HAMEPEHUs IPYTUX JIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOppPEeKTHOMH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3J1ararb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2)coBMeCTHAA 1eATEJIbHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJICHCTBUS MPU PEIICHUH YUeOHOU 3a/1auu;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBHM C y4€TOM OOIIUX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

NPUHUMATh II€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATh NIEUCTBUS MO €€ NOCTHKEHUIO: COCTABJIATh IUIAH JICHCTBHIA,
pacmpeienarh pojau ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJla M KAXKIOTO Yy4YaCTHHKA KOMAaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULIUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISITh IO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PA3IMYHBIX
CUTYaIUsX, POSIBISATH TBOPUYECTBO U BOOOpakKeHUE, ObITh HHUITUATUBHBIM.

OBJiaieHNe YHUBEPCATbHBIMH PEryJSTUBHBIMHU ACHCTBUSIMM:

1)camoopranuszanus:

UCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS IS BBISBICHUS TPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBUSX M MOCTYIKAaX MO OTHOLICHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3J10POBBIO U 310POBBI0 OKPY’KAOIIHX;

CaMOCTOATENbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISTH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa3oBaTeIbHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH  PEIICHUS TPoOJIeMbl € YIETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEITOYTCHHI;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacumMpsITh paMKH y4eOHOTo MpeaMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OIICHUBAThH IPHOOPETEHHBIN OTIBIT;



COCOOCTBOBATh (POPMUPOBAHUIO M TPOSBICHUIO HIMPOKOH HPYAMIIMHU B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJBTYPHBIM YPOBEHb.

2)CaMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIIBHOCTD,
OLICHUBATbH COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJETh HABBIKAMHM  IIO3HABATEIBHON  peQueKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBAHUI, UCNOJIb30BaTh NPUEMBI peQuIeKCUM NJIsl OLEHKU CUTyallud, BbIOOpPA
BEPHOI'O PELLICHMUS;

YMETh OILICHMBATh PUCKM W CBOEBPEMEHHO IPUHUMATh DPEILICHHS 110 HX
CHIDKEHHIO;

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX IPU aHaIu3€ pe3yJbTaToB
NEATEIIbHOCTH;

3)npunsaTHe cedst M APYrux:

PUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTBl APYTMX I[PU AaHAIU3€ PE3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOrO YEJIOBEKA.

MNPEIMETHBIE PE3YJIBTATHI

[IpeameTHble pe3ynbTarbl OcBOeHHUs mporpammbel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue st yueOHoro npeameta «buonorus»
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOEHHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYSHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUN B PA3jMYHbIX YYEOHBIX CHUTYallUsX, & TAKXKE B pPealbHBIX
KU3HEHHBIX CUTyallUsiX, CBA3aHHBIX ¢ Ouonoruedl. B mporpamme mnpeameTHbIe
pe3yabTaThl MPECTaBICHbI M0 TOJaM 00yUYeHHs.

[TpenMeTHbIe pe3yabTaThl OCBOEHUs ydueOHoro mpeamera «buomorus» ¢ 10
Kjacce NOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPa M HAyYHOT'O MHMPOBO33PEHHS, O BKJIAJE POCCHMCKUX M
3apyOeXHBIX Yy4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs dKU3HEHHBIX 3a7a4;

YMEHHME PACKPBIBaTh COJAEPKAHUE OWOJIOTMYECKUX TEPMHMHOB M IOHATHUI:
KU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0OMEH BEUIeCTB M IpeBpallleHue
DHEPIUM), TOMEOCTa3 (CaMOpEryysilus), ypOBHEBAasT OpraHu3alisl KUBBIX CUCTEM,



CaMOBOCIPOU3BEAECHUE (PENPOIYKIKA), HACIEICTBEHHOCTh, U3MEHYMBOCTD, POCT U
pa3BUTHE;

YMEHHE H3JaraTh OWOJIOTMYECKHE TEOpUH (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJIEKYJIApHON Ouonoruu), 3akoHbel (I
Mennensa, T. Moprana, H. 1. BaBunoBa) u yuenus (o0 1eHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTypHbIX pacTenuit H. 1. BaBuioBa), onpeaensTh rpaHUIlbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMAaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOIIECCOB U SIBIICHHI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HMCCIEIyEMbIMH BEJIMYMHAMU, OOBSICHEHHE MOIYYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHWH MOJYYECHHBIX PE3YJIbTATOB;

YMEHHE BBIJEIATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHA BEILIECTB M NMPEBpPALICHUS SHEPTUU B KIETKE, (POTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHYecKoro OOMEHa, XEMOCHHTE3a, MHTO3a, MeHo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHUS, WHIAUBHUIYAJIbHOIO PpPa3BUTUS OpraHu3Ma
(oHTOTEHE3);

yYMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS MPAKTUYECKUX PELICHUH B MOBCEIHEBHOMU
KU3HU C 1enplo obecriedeHus O0e30MacHOCTH CBOETO 3J0pPOBbsi U 3JI0POBbS
OKPY>KaOIKX JII0/IeH, COOII0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKpYXKaroUlei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOMU OHoIOrnu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
MIPUPOIOTIOIB30BAHUS;

YMEHHE pellaTh »BJEMEHTapHble TE€HETHUYECKHME 3aJaud Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacJelI0BaHUE, COCTaBIISITh CXEMBI
MOHOTMOPHUIHOTO CKpPEIIMBAaHUs JUIsl MpelcKa3aHusl HaclelOBaHUs MPU3HAKOB Y
OpraHNU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHbIE M MpPaKTUYECKUe padOThl, COOMHOIATH
npaBuia mpu paboTe ¢ ydeOHBIM U J1ab0paTOPHBIM 000PYIOBAHHEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTMYECKOTO  COJEP)KAHMSI, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOpPMAILIUU, HAYUYHO-TIOMYJISIPHBIE
MaTepuabl), 3TUYECKHE AaCIIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOrUH,
MeAUIIMHE, OMOTEXHOJIOTHUH;



YMEHHE CO3[aBaTh COOCTBEHHBbIE IHCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011251 OMOJIOTUYECKYI0 MH(DOPMAIIHIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCITOJIB30BATh MOHATUIHBIN anmapaT OMOJOTUH.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHOro rnpeamera «buonorus» ¢ 11
Kslacce NOJIKHBI OTPaKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTHHBl MHpPa M HAYYHOTO MHPOBO33PEHHs, O BKIJIAJIe POCCUUCKHUX U
3apyOeXKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs )KU3HEHHBIX 3a/a4;

YMEHUE paCKpbIBATh COJEpkKaHUE OMOJIOTMYECKUX TEPMUHOB U TOHSITHIL:
BU/JI, HOMYJISALMS, TeHODOH/, IBOIIOLMS, ABMKYIIUE CUIbI ((PAaKTOPBI) IBOIIOLINH,
IPUCIIOCOOIEHHOCTh OPraHMU3MOB, BHJI000pAa30BaHME, SKOJIOTMUYECKUE (DAKTOpBHI,
DKOCUCTEMA, TMPOAYUEHTHI, KOHCYMEHTBI, PEAYyUEHThI, IeNu MUTaHUs,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, ouocdepa;

yMEHUE H3JIaratb OWOJOTMYECKHUE Teopuu (IBOMIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogasimeBoro cxonuctBa K. M. bopa, uepenoBanusi riaBHBIX HalpaBiICHUN U
nyTteit spomoruu A. H. CeeproBa, yuenuss o o6uocepe B. 1. Bepnaackoro),
OTIPECISTh TPAHUIIBI UX TTPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHUE BIIAJIETh METOJIAMUA HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOJIIOICHHE U
OMMCAHUE MKUBBIX CUCTEM, IPOIIECCOB U SIBIICHMI, OpPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HCCICAyEeMbIMH BEIMYMHAMHU, OOBSCHEHUE TMOJIYYCHHBIX
pEe3yJbTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX TMOHATHUM, TEOPUN M 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICIATH CYIIECTBEHHBIC TMPU3HAKU CTPOCHUS OMOJOTUYECKHUX
OOBEKTOB: BHUJOB, MOMYJALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolleHO30B U HKOCHUCTEM, OCOOEHHOCTH IIPOILIECCOB: HACIEACTBEHHOM
W3MEHYUBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHoca
BEIIECTB U TIOTOKAa HSHEPIHMM B HKOCHUCTEMAX, AHTPOINOTCHHBIX H3MEHEHUN B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXUMHUYECKHX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTHYECKUX
IIPOLIECCOB U SIBJICHUM, ISl NPUHATHS NMPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
XKU3HU C 1enplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBBS
OKPY>KaIOIUX JIIO/IeH, COOMIOEHUS] HOPM IPaMOTHOTO MOBEJACHUS B OKPYXKAIOIIeH



OPUPOJHON cpele, NOHUMAaHUE HEOOXOIMMOCTH HCIIOJIb30BAHMS JOCTHIKEHHM
COBPEMEHHOW OMOJIOTUH ISl PAllMOHATIBHOTO MPUPOI0N0JIb30BAHUS;

YMEHHE pPEelaTh dJeMEHTapHble OUOJIOTMYECKUE 3a7aud, COCTABIATH CXEMBI
NepeHoca BeIIeCTB U SHEPTUU B dIKOCUCTEMaX (1IeMU MUTaHUS);

YMEHUE BBIMOJIHATh JITA0OpATOPHBIE M TPaKTUYECKUE padOThl, COOIIOATH
npaBuiia mpu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHUYECKH OIEHUBAaTh U HWHTEPIPETUPOBATH HHOOPMALINIO
OMOJIOTUYECKOTO  COJEP’KaHMsI, BKIIOYAIONIYI0 TICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MH(pOpPMAILIUU, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl),  paccMaTpuBaTb  TIJOOAlIbHBIE  JKOJOTMUYECKHE  MPOOJIEMbl
COBPEMEHHOCTH, ((OPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3ULINIO;

YMEHUE CO3[1aBaThb COOCTBEHHbBIE IHMCbMEHHBIE M YCTHBIE COOOLIEHUS,
000011asi OMOJIOTHYECKYI0 UH(DOPMAIMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUMHBIN anmnapat OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHMUE

10 KIIACC
KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne i/ Konrposbnsie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsbl
buonorus kak Hayka 2 0.5 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
JKuBbie cucTeMbl U UX OpraHU3aLUs 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 Bubmmorexa IOK
https://m.edsoo.ru/7f41c292
KuzHenesTenbHOCTh KIETKU 6 bubnrorexa LIOK
https://m.edsoo.ru/7f41¢c292
PazMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 1 bubmuoreka [IOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
HacnencrBeHHOCTE M1 U3MEHUNBOCTD 3 15 bubmmoreka IIOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
PesepBHOE Bpems 1 bubnuorexa LOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4
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https://m.edsoo.ru/7f41c292

11 KJIACC

KounvecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposBbie)
Ne n/m Kourpoabnsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 DBOJOLMOHHAS OUOIOTHS 9 1 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6moreka [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Msbl ¥ OKpykarolas cpeaa 5 1 bubmrorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
5 PesepBHoe Bpems 2 brbmmorexa LIOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 95
[MPOTPAMME
MOYPOYHOE INJIAHUPOBAHHUE
10 KJIACC
Ne Konu4yecTBo yacos Hara DJIeKTpOoHHbIe UG pOBbIE
n/ Tema ypoka Konrpoububie Ilpakruyeckn = M3yYeHH  oOpa3oBaTe/IbHbIe
| Beero padoThI e padoThbI A pecypchl
bu6mmorexa [IOK
1 Buosnorus B cucteme Hayk 1 https://m.edso0.ru/863e6122

https://m.edso0.ru/863e632a



https://m.edsoo.ru/7f41cc74
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Meto1bl TO3HAHUA JKUBOM TPUPOJIBI.
[TpakTrueckas padota Ne 1

2 «HMcnonp30BaHuE PA3TMIHBIX 0.5 bubmmorexa LIOK
https://m.edso0.ru/863e6122
METOJIOB MPU U3YUYECHUU
OHOJOrHYEeCKIX 0OBEKTOBY
3 buosornueckue cucTemsl, MPOLECCHI bubmumoreka [IOK
U MX M3y4YEeHHE https://m.edso00.ru/863e6564
4 Xumuueckuii cocras KiaeTku. Boga u bu6mmoreka [IOK
MHHEPaIbHBIC COJIU https://m.eds00.ru/863e674e
5 benku. CoctaB u ctpoeHue 0eiaKoB bubmorexa LIOK
https://m.edso0.ru/863e6b72
DepMeHTHI — OHOJIOTUYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue 05 bubnuoreka [IOK
KaTaJTUTUIECKOW aKTHBHOCTH ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha IpUMepe aMHIIa3bl
VI KaTamas3bl)»

7 Yraeponsl. JIunuasl bubmorexa HOK
https://m.eds00.ru/863e6870
bu6mmorexa [IOK

8 Hylenriobbie khenotsl. AT® https://m.eds00.ru/863e6d5¢c

9 Hcropus u MmeToabl U3ydeHUs bubnunoreka [JOK

kietku. Knerounas Teopust https://m.edso0.ru/863e6e88
10 KreTka kak menoctHas xuBas

cucTema

CTpoeHue 3yKapuOTHYECKOUN KIIETKH. bubmuorexa [JOK
11 Jlabopatopuas pabora Ne 2 0.5 https://m.edso0.ru/863e6ffOh

«M3y4yeHne cTpoeHus KIETOK

ttps://m.eds00.ru/863e716¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
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paCTEeHHIA, )KUBOTHBIX, TPUOOB H
OaxkTepuii Mol MUKPOCKOIIOM Ha
TOTOBBIX MUKpOINpEenaparax u ux
OIUCAHUE»

bubnmoreka [JOK
12 OOMEH BeIIeCTB WM METaboIH3M https://m.e dSCL)E).ru 18636766¢
bu6mmoreka [IOK
13 Potocitrires. Xemociirres https://m.edso0.ru/863e7c98
14 DHepreTudeckuii o0OMeH bubmmorexa LIOK
https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
15 ;ZEZI;I:.J\ZI I;i?lfl.agj}i(,)uif;: 3211/:[038. B 0.5 bubmorexa [JOK
https://m.edso0.ru/863e7dc4
KJIETKaX KOHYMKA KOpEeIIKa JyKa Ha
TFOTOBBIX MUKpOITpEIapaTax»
16 buocunTes 6enka. Peakimst bu6mmoreka [IOK
MaTpPUYHOTO CUHTE3a https://m.eds00.ru/863e796e
17 Tpancnsmus — OnocuHTE3 OENKa Bubmiorexa LIOK
https://m.edso0.ru/863e796e
18 Hexknerounsie ¢popmbl )KU3HU — bubnuoreka [IOK
BUPYCHI https://m.edso0.ru/863e7540
bu6mmorexa [IOK
19 DopMBbI pa3MHOKEHUS] OPTraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
. bu6mmorexa [IOK
20 Meiios https://m.edsﬁ).ru/863e7f4a
21 OO0pa3oBaHue U pa3BUTHE MOJIOBBIX 05 bubnmnorexa [JOK

KJIeTOK. OIJI0I0TBOPEHHE.

https://m.edso0.ru/863e81hb6



https://m.edsoo.ru/863e766c
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https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
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JlaboparopHuas pabota Ne 4
«M3yueHne CTpOCHUS MOJIOBBIX
KJIETOK Ha FOTOBBIX

MHUKpOIIpenaparax»

99 NunuBunyansHOE pa3BUTHE bu6mumorexa [IOK
OpraHM3MOB https://m.eds00.ru/863e8436

93 ['eneTnka — Hayka o bubmuorexa [JOK
HACJIECTBEHHOCTH U M3MCHUYHUBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS

24 an/I3HaK01};). MOHOFI/I6PIfZ[HOC bubmorexa LIOK

https://m.eds00.ru/863e8878
CKpEITUBaHUE
UTHOPHUIHOE CKpeIUBaHue. 3aKOH
25 fe:»aBHF():I/IiI/[oro Hj():J'II:I[OBaHI/I}I bubmorexa [JOK
https://m.edso0.ru/863e89a4

MIPU3HAKOB
CueruieHHOe HacJIeI0BaHNE
npu3HakoB. JlaboparopHas padota No

26 5 «3ydueHue pe3yabTaToB 05 bubnuorexa [JOK
MOHOTHOPHUIHOTO U JUTHOPHTHOTO https://m.edso0.ru/863e8c60
CKpEIIUBaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpOIIpenapaTax»
I'enernka mona. HacnemoBanme bu6mmoreka [IOK

27
NPU3HAKOB, CIEIUICHHBIX C TOJIOM https://m.eds00.ru/863e8c60
W3menunBocTh. HenacnencreeHHas
W3MEHYHBOCTh. JlabopaTopHas

28 pabota Ne 6. 3ydenue 05 bubmuotexa [JOK

MO (PUKAIIMIOHHON U3MEHUYUBOCTH,
IIOCTPOEHNE BAPUALIMOHHOTO Psiia U
BAapUALMOHHON KPUBOI»

https://m.edso0.ru/863e8efe



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

HacnencrBeHnHast "3MEHYMBOCTb.
29 JlaGopaTtopHnast pabora Ne 7. «AHanu3 1 05 bubnuorexa [JOK
MyTaI¥i y Jp0o30(HIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOIpenaparax»
bubmuorexa [JOK
30| Teernka deiopeka ! https://m.eds00.ru/863e8d78
PesepBHbIii ypok. O0001IeHHE 11O
31 teme «HacnencTBeHHOCTh U 1
U3MEHUYUBOCTH OPTaHU3MOBY
32 Ceneknus Kak HayKa M IpoLece 1 bubmmorexa [JOK
https://m.edso0.ru/863e9214
33 MeTobl U IOCTHKEHUS CeJICKIINU 1 bu6mmoreka [IOK
pacTeHH U JKMBOTHBIX https://m.edso0.ru/863e9214
34 buoTtexHonorus kak orpacib 1 bubnnorexa [HOK
HPOM3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
[TPOTPAMME
11 KJIACC
No KosmnuecTBo yacos Jlata JJ1eKTPOHHBbIE LU (POBBIE
Tema ypoka Kontposibubie  IIpakTHueckue o0pazoBaTebHbIE
n/n Bcero U3YYCeHUS
padoThbI padoTbI pecypchl
1 DBOJIIOLHS U METOBI €€ N3YUEHUS 1 bubmorexa HOK
https://m.edsoo0.ru/863ea20e
9 Hcropus pa3BuTHs NpeaCTaBICHUN 1 bubnmoreka [JOK
00 3BOIIOIMU https://m.eds00.ru/863e9570
3 MUuKpOIBOTIOIHS 1 bubnmuorexa [JOK



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
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https://m.edsoo.ru/863e9570

https://m.edso0.ru/863e9cle

HOHYJ'ISIHI/IH KakK 3JICMCHTapHasa
CAHUIAa BUAa U 3BOJIFOIIUH.

bubmumoreka [IOK
4 JlaGoparopuas pabora N | 05 https://m.edsi.ru/863e99c6
«CpaBHEHNE BUJIOB 10
MOP(OJIOTHIECKOMY KPUTEPUIO»
5 JIBroKyIue Cuitbl (3J1€MEHTapHBIC bubnuorexa [JOK
(aKTOpkI) IBOIIOIHH https://m.edsoo.ru/863e9da4
6 EcrecTBenHbIil 0TOODP ¥ €10 GOPMBI bubmmorexa LIOK
https://m.edso0.ru/863e9ed0
Pe3ynbTaTe! 3BOMIOLMN:
MPUCIIOCOOJICHHOCTh OPTaHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 05 bubnnoreka [JOK
pabota Ne 2 «Omnmcanue ' https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJIEHHOCTH OPTaHUu3Ma U
€€ OTHOCHUTEJIBHOI'O XapaKTepa»
8 Hanpasnenus u nytu bubnnoreka [JOK
MaKpPOIBOJFOIHH https://m.edso0.ru/863e9cle
9 HeoOpatumocTs 3BOITIONNN
10 Hcropus xu3HM Ha 3emiie U
METO/bI €€ N3yUEHHS
11 I'mnoTres3sl MPOUCXOKACHUS KUZHH bubnnoreka [JOK
Ha 3emie https://m.edso0.ru/863ea5a6
Pa3BuTHe )u3HM Ha 3eMIie 110 3pam bubmuorexa [IOK
12
U Tepruoam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl HBOJIOLNH BuGmorexa LOK
13 PacTUTEIBHOIO U KMBOTHOTO MHpA. 0.5

[IpakTuyeckas padora Ne 1

https://m.edso0.ru/863ea8bc
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«I/ISY‘-IGHI/IG HCKOIMa€MbIX OCTAaTKOB
paCTCHI/Iﬁ " ) KMBOTHBIX B
KOJIUICKIHUAX»

CoBpeMeHHas cuctema bubnmoreka [JOK
14
OpPraHM4YecKOro Mupa https://m.edsoo.ru/863ea48e
15 OBOJIIOLYS YETIOBEKA bu6mmorexa [IOK
(aHTpOMOreHe3) https://m.edsoo.ru/863eac2c
16 JiBmoxymiue cuibl (PaKTopsl) bubnnoreka [JOK
aHTPOITOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH SBOJIOLUU
YeJI0BeKa
18 YenoBedeckue pachl U MPUPOHBIC bubnnoreka [JOK
aJlanTalny YeJI0BEKa https://m.edso0.ru/863eaca2
PesepBHEIi ypok. O000IICHHE 110
19 TeMe «BO3HUKHOBEHHE U Pa3BUTUE
KHU3HHU Ha 3emiie»
20 DKoJoTHs Kak HayKa
21 Cpenpl 0OUTaHUS U SKOJIOTHYECKHE bubnmnorexa [JOK
(baxTOopEI https://m.edsoo.ru/863eafec
AbuoTtnueckue HhakTopsl.
JlaGopatopHnas pabora Ne 3.
«Mopdomnoruueckue 0COOEHHOCTH
22 paCTepI({bI/Iﬁ U3 Pa3HBIX MECT 0.5 bubmorexa IOK
https://m.edsoo.ru/863eb10e
obutanus». JlaboparopHas pabora
Ne 4. «BnusiHHME cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa»
23 buotnueckue hakropsl bubmorexa IOK

https://m.edso0.ru/863eb348



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyisituu. [Ipaktuueckast pabora

24 Ne 2 «[ToncyéTt INIOTHOCTH 1 0.5
MOMYJISILIUI pa3HbIX BUIOB
pacTeHui»

25 Coo01iecTBa OpraHu3MoOB — 1 bubnmoreka [JOK
OuoLeHo3 https://m.edso0.ru/863eb46a

26 DKOJIOTHYECKUE CUCTEMBI 1 bubnuorexa [JOK
(9KOCHCTEMBI) https://m.edso0.ru/863eb46a
OcHoBHbIE TIOKa3aTeNN

97 3KOCUCTEMBI. DKOJIOTUYECKHUE 1 bubmuorexa [JOK
nupamuibl. CBOMCTBA SKOCHCTEM. https://m.edso0.ru/863eb5fa
Cyxkueccus

28 [IpupoiHbIE S5KOCUCTEMBI 1

29 AHTpPOINOTreHHBIE IKOCUCTEMBI 1

30 buocdepa — rimobanpHas 1 bubnuoreka [IOK
IKOCHCTEMA 3eMITH https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnmnorexa [JOK
ouochepsr https://m.edso0.ru/863ebd16

32 YenmosedecTBO B Onocdepe 3emin 1

33 CocymiecTBoBaHUE TPUPOIBI U 1 bubnmnorexa [JOK
4eJI0BEeYeCcTBa https://m.edsoo.ru/863ebale
PeseprubIiil ypok. O600611eHIE

34 TeMsl «CooO1iecTBa u 1
9KOJIOTHYECKUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 95

[TPO'PAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

[Taceunuk B.B. «buonorus. 10 kinaccy (6a30BbIil ypoBeHs) (M.: AO
«3narenbctBo «IIpocBemenuey, 2020)

benses J.K., demmmmmi .M., Ky3uenosa JI.H. u ap./Tlox pen. bensesa 1.K.,
Heivmuna ['."M.«buosnorus. 11 kinace» (6a3oBbiit ypoBenb) (M.: AO
«3narenbctBo «IIpocBemenuey, 2021).

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

buomorus. 10 kmacc. Metogudueckoe mocooue. ba3oBeiii. ABT.: Muiakosa
B.H., Aradgonona U. b., Cusornazos B. U.

buonorus. 11 kinacc. [loypounsie miansl o yueouuky /. K. bensena, I'. M.
JpiMIma

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

bubaroreka L{OK https://m.edsoo.ru
https://workprogram.edsoo.ru/work-programs
https://cop.admhmao.

http://www.gnpbu.ru/
http://charles-darvin.narod.ru/
http://www.l-micro.ru/index.php?kabinet=3.
http://school-collection.edu.ru
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