s m——

MUHHCTEPCTBO ITPOCBEIIEHMS POCCHICKOMN ®EAEPALIAH
MHUHUCTEPCTBO OBPA3OBAHUS U HAYKH XABAPOBCKOI'O
KPASL
Vnpasienue o6pazopanusi Xa6apoBcKOro MyHHIHNAILHOI0 paiioHa
XabapoBcKOro Kpas

MKB(c)QY B(c)OL c. Tomoaeso

PACCMOTPEHO COI'JIACOBAHO

H 3aMecTUTENb JUPEKTOPA
a TIe/IaTOri4ecKOM COBETEe | yRP

nipotokon Nel : %) 45 ; SHCKas

oT «03» 09 2024 r. AT Slu ' ;. pras NoZ 2 a0t «03»
ot «03» 09 2024 r.

e l({a 81700245y

), pemibpa (1 OJIBI

PABOYAS ITPOI'PAMMA

yuebunoro npeamera «buonorus. bazoBblil ypoBeHb)

mis ofyqaromuxces 10 — 12 kiraccos

Cocraputens: Jlsuana Enena ®eaoposHa

yUYHTENb OHOIOTHH



HOACHUTEJBHASA 3AIINCKA

IIpu paszpaboTke mnporpamMmpl IO OHOJOTUM TEOPETHUECKYID OCHOBY JUIS
ONpeAeNeHUs] MOAXOJ0B K (OPMUPOBAHUIO COAECpPKAHUS y4eOHOro MpeaMeTa
«buonorus»  cocraBunM:  KoHuentyaiabHele — mosioxkerus PIOC  COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepKaHUs, Pe3yIbTaTOB O0yUeHUsI U TpeOOBAHUN K
YPOBHIO IOJATOTOBKM BBIITYCKHUKOB, MOJOXEHUS 00 OOHMX WLeNsIX W IpHUHIHNIAX,
XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHEro oOIIero o0pa3oBaHus
B Poccuiickoit deneparuu, a Takxke MOJOKEHUS O crieluduKe OMOJIOTHH, €€ 3HAUCHUU
B TIO3HAHWU >KMBOM MPUPOABI M OOECHEYEHUH CYLIECTBOBAHUS YEIOBEYECKOTO
oOmectBa. COrjacHO Ha3BaHHBIM IIOJIOKEHUSIM, OIPEACIICHBl OCHOBHBIE (DYHKIIMH
IpOrpaMMBbI 110 OMOJIOTUHU U €€ CTPYKTYypa.

[IporpamMma mno Ouonoruu Aa€t MpeACTaBlIEHUE O LENAX, 00 OOILIel CTpaTeruu
0o0y4eHHs, BOCIIMTAHUSA U Pa3BUTHS OOYYAIOLIMXCS CPEACTBAMU Y4E€OHOro MpeameTa
«buonorusy, omnpenenser 00sA3aTeIbHOE NPEIMETHOE COJEPKAHHE, €ro CTPYKTYpY,
pacupenesieHue 10 pasleigaM U TeMaM, PEKOMEHAYEMYIO MOCIeA0BaTEIbHOCTh
U3y4eHUs Y4YeOHOro Marepuaja ¢ y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIAMETHBIX
CBs3€M, JIOTMKM  OOpa3oBaTEeIpbHOrO  MPOLIECCa, BO3PACTHBIX  OCOOEHHOCTEU
00yyUarommxcs.

B nporpamme mo OMOJIOTMM TakX e yYWUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPeIMETHBIM W  MNpPEIMETHbIM pe3yibTaraM oOOy4YeHHUs B
(hOpMUPOBAHWHM OCHOBHBIX BHJIOB YUYCOHO-TIO3HABATEIIBHON JESATEILHOCTH/YICOHBIX
JENUCTBUN 00YyYaIONUXCsI IO OCBOCHUIO COJIEPKAHUSI OMOJIOTUYECKOTO 00pa30BaHMUs.

B mporpamme mo Oumonoruu (10-12 kmaccel, 6a30BBIi YPOBEHb) peamnu30BaH
NPUHIUI T[PEEMCTBEHHOCTH B HW3YYEHUM OWONOruM, Onaromaps uYeMy B HeH
OPOCMATPUBAETCA  HANPABJICHHOCTh HAa  pa3BUTHE  3HAHMM, CBS3aHHBIX C
(opMUPOBaHHEM €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS, LIEHHOCTHBIX OpPUEHTALUN
JUYHOCTHU, SKOJIOTUYECKOTO MBIIUICHHUS, PEACTaBICHUI O 3J0pOBOM 00pase >KU3HU U
OepeXHBIM OTHOIIIEHHWEM K OKpYyKaroled mnpupogHod cpene. Iloatomy Hapsiay ¢
U3y4YeHUEM O0IIeOMOIOTHYECKUX TEOPHUH, a TaKKe 3HAHUM O CTPOEHHUH >KUBBIX CHCTEM
Pa3HOIO paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HUX MPOLECCOB B MPOrpaMMe
no OWOJIOTWM yJAEJIeHO BHHUMAHHE UCIOJb30BAaHUIO IMOJNYYEHHbIX 3HAHUWA B
MOBCEAHEBHOM JKU3HU JJIsl PEIICHUs MPUKIIAIHBIX 3a/lad, B TOM YHCIEe: NPOPUIAKTUKH
HACJIEICTBEHHBIX 3a00JI€BaHUI YEOBEKa, MEIMKO-TEHETUYECKOI0 KOHCYJIbTUPOBAHUS,
000OCHOBaHUS KOJIOTUYECKH 11€JIeCO00Pa3HOT0 MOBEACHUS B OKpYKalOIIed MpUpOTHON
Cpele, aHajau3a BIMSHHUS XO3SMCTBEHHOM JAESITENBHOCTH YEJIOBEKAa HA COCTOSIHHUE
MPUPOIAHBIX M HCKYCCTBEHHBIX JKOCHUCTEM. YCHJIEHHE BHUMAaHUA K HPUKIATHON
HaIpaBJIeHHOCTU y4deOHOTo mnpenMera «buonorus» MNpoAMKTOBAHO HEOOXOAMMOCTHIO
o0OecnieyeHus YCJIOBMM JJisl pelIeHHs OJHOW M3 aKTyalbHbIX 3aJad IIKOJIbHOIO
Ouonoruueckoro  obpazoBaHusi, KOTopas  mpeamnonaraeT  (HOpMHUpPOBaHHE Y



oOydJaronmmxcsi  CIOCOOHOCTH — QalTHPOBATBHCA K  WM3MEHEHUSM  JTMHAMHUYHO
Pa3BUBAIOILETOCS] COBPEMEHHOI'O MHUPA.

buonorust Ha ypoBHE cpeaHero o6mero odopa3oBaHUS 3aHUMACT Ba)XKHOE MECTO.
Ona obOecrneunBaeT (opMHUpPOBAHUE y OOYYAIOMIMXCS MPEACTABICHUN O HAyYHOMU
KapTUHE MUPA, pacIIUPseT U 0000IIaeT 3HAHUS O )KMBOU MPUPOJE, €€ OTINYUTENbHBIX
MPU3HAKaX — YPOBHEBOM OPraHHU3alMy U 3BOJIOLMH, CO3MAET YCIOBUS JJIS: MO3HAHUS
3aKOHOB JKMBOW MPHUPOJIBI, (GOpMHUPOBAHUS (DYHKITMOHAIBEHONH TPaMOTHOCTH, HABBIKOB
3I0pOBOro M 0€30MacHOro 0Opasa KU3HH, HKOJIOTHYECKOTO MBILIUICHUS, [IEHHOCTHOTO
OTHOUIEHUS K )KUBOW MIPUPOJIE U YETOBEKY.

Bonbioe 3HaueHre OWOJNOTHST UMEET TakXKe ISl pEUICHUS BOCHUTATEIbHBIX U
pa3BUBAIOIIMX 3a7a4 CpPeAHEro oOIero oOpa3oBaHUsI, COIUATM3ANMNN O0YUYarOIIUXCS.
N3yuenue Ouonoruu odecrieunBaeT yclIoBUs A1 (OPMHUPOBAHUSA MHTEILIEKTYalbHBIX,
KOMMYHUKAIIMOHHBIX ¥ WH(OPMAIIMOHHBIX HABBIKOB, JSCTETUYECKON KYJIBTYpHI,
CIIOCOOCTBYET WHTErpaldd OWOJIOTMYECKUX 3HAHUU C TMPEACTABICHUSIMHU U3 JIPYTUX
y4eOHBIX MpPEAMETOB, B YAaCTHOCTH, (QU3UKH, XUMUU H reorpaduu. HazpaHHble
MOJIOKEHUSI O MPEAHA3HAYEHUH ydeOHOro mnpeamera «bUONOTHs» COCTaBHIA OCHOBY
JUIsL  ONpENEeNeHUs] MOAXOAOB K OTOOpY W CTPYKTYPUPOBAHHUIO €ro COJepKaHus,
IPE/ICTABIICHHOTO B IPOTrpamMMe Mo OUOJIOTHH.

Ot6op conepxkanust ydyeOHoro mnpenmera «buonorus»» Ha 0a30BOM ypOBHE
OCYLIECTBJIEH C MO3UIUI KyJIbTYPOCOOOPA3HOTO MOJIX0/a, B COOTBETCTBUHU C KOTOPBIM
oOyyaronuecs: JOJDKHBI OCBOMTH 3HAHUSI M YMEHUs, 3Ha4UMbIe sl (POPMUPOBAHUS
oO1el KyJnbTYphl, ONPENETSIONINe aJeKBaTHOE MOBEJACHUE YeNIOBEKAa B OKpYKarole
OPUPOAHON Cpelle, BOCTPEOOBaHHBIE B TIOBCEIHEBHOW JKU3HU U TPAKTUYECKOM
nestenbHocTH. Ocoboe MecTo B 3TOM cucTeMe 3HaHUM 3aHUMAIOT AJIEMEHTHI
collepKaHUsl, KOTOpBIE CIIy>)KaT OCHOBOW 11 (D OPMHUPOBAHMS MPEACTABIECHUN O
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE MHpa M IEHHOCTHBIX OPHEHTAIUIX
JUYHOCTHU, CIIOCOOCTBYIOIIUX TYMaHU3AIMKU OUOJIOTHYECKOTO 00pa30BaHMUS.

CTpyKTypupOBaHUE COACPKAHUS yUeOHOTO MaTepraia B MpOrpaMMe 1Mo OMOJIOTUN
OCYILIECTBICHO € Y4Y€TOM MPUOPUTETHOTO 3HAYCHUS] 3HAHUU 00 OTIMYUTEIHHBIX
OCOOCHHOCTSIX JKHMBOW TPUPOJIBI, O €€ YPOBHEBOW OpraHu3aimuu MW SBojonuu. B
COOTBETCTBUM C O3TUM B CTPYKType YyueOHoro mnpeamera «buosiorus» BbIJEIECHbI
CIEAyIOUIME CcoJiepXKaTelnbHble JHHUU: «buonorus kak Hayka. MeToJbl HAy4yHOTO
no3HaHus», «KieTka kak Oumosiormueckas cucteMay, «OpraHu3M Kak OHOJIOTHYecKas
cucteMa», «CucreMa M MHOroo0Opasue OpPraHMYECKOro MHUpPay, «IBOJIOLHUSA KUBOU
OPUPOABD», « IKOCUCTEMBI U MPUCYILINE UM 3aKOHOMEPHOCTHY.

lens wusyuenuss yuebHOro mnpenmera «buomorus» Ha 0a30BOM YpOBHE —
OBJIAJICHUE OOYYAIONUMHUCS 3HAHUSMHU O CTPYKTYPHO-(YHKIIMOHATBHOW OpraHU3aIluu
KUBBIX CUCTEM PA3HOTO paHTa U MPUOOpPETEHNE YMEHUI UCTIOIb30BaTh ATU 3HAHUS IS



IPaMOTHBIX JIEWCTBHIA B OTHOIIIEHUN OOBEKTOB KUBOW MIPHUPOIBI U PEIICHUS PA3TUIHBIX
KU3HCHHBIX TIPOOJICM.

JlocTikeHne 1enu wu3ydeHus ydeOHoro mnpeamera «buomorus» Ha 06a3oBOM
ypOBHE 00€CreunBaeTCs pelIeHUEM CIeAYIOIINX 3a/1a4:

OCBOCHHE O0YyYAIOIIUMUCS CUCTEMbI 3HAaHUN 0 OMOJIOTUYECKUX TEOPUSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTe3aX, TMpaBWJIAX, CIyXaIlluX OCHOBOM  JIJIst
dbopMHUpOBaHUS TIPEACTABICHUI O €CTECTBEHHO-HAYYHOW KapTUHE MHUpPA, O METOJax
HAyYHOTO T[IO3HAHMS, CTPOCHUH, MHOT0OOpa3uh U OCOOCHHOCTAX KHUBBIX CHCTEM
Pa3HOTO  ypOBHS  OpraHU3allMM, BBIJAIOIIUXCS  OTKPBITUSX U COBPEMEHHBIX
UCCJIeIOBAHUSX B OMOJIOTHH;

dbopMupoBaHre Yy OOYyYaOIIMXCA TO3HABATEIbHBIX, WHTCIUICKTyIbHBIX U
TBOPUYECKHUX CTIOCOOHOCTEH B IIPOIIECCE aHAM3a TAHHBIX O MYTAX Pa3BUTHS B OWOJIOTHH
HAyYHBIX B3IJISI0OB, UJIEH M MOAXOJOB K M3YUYEHHUIO >KUBBIX CHUCTEM Pa3HOTO YpPOBHS
OpraHu3allly;

CTaHOBJICHHE Y O0YYaIOIINUXCS 0OMICH KyIbTYphl, (PYHKITMOHAIEHON TPaMOTHOCTH,
pa3BUTHE YMEHHH OOBSCHATh M OIICHWBATH SIBJICHUS OKPYXKAIOMIETO MHpa KHUBON
MIPUPOILI HA OCHOBAHWH 3HAHWUN U OTBITA, TIOJYYCHHBIX MPU U3YUCHUN OMOJIOTHH;

dbopMupoBaHne 'y OOydYalOIIMXCA yMEHUW  WIUIIOCTPUPOBATH  3HAUYCHUE
OMOJIOTUYECKUX 3HAHUW B TPAKTUYECKON JIEATETLHOCTH 4YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJOTHUH U arpOOMOTEXHOJIOTHIA,

BOCIIUTAHUE YOSKICHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJTOBEKOM >KHBOM
IPUPOJIBI, HEOOXOJUMOCTH OCPEKHOTO OTHOIICHHUS K HEH, COONIOACHUS ITHYCCKUX
HOPM TP NPOBEJICHUN OMOJIOTUYECKHUX UCCIIEIOBAHMM;

OCO3HaHWE IICHHOCTH OHWOJIOTMYECKHX 3HAHWM [ TIOBBIIIEHUS YPOBHS
9KOJIOTHYCCKOHN KyJIBTYPBI, 11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHWM M YMEHHMA B MOBCEAHEBHOM >KM3HU IS
OLICHKHM TIOCJIEACTBUM CBOEU AEATEIBHOCTH MO OTHOLIEHUIO K OKPYKAIOLIEH Cpene,
COOCTBEHHOMY 3JI0OpOBbIO, OOOCHOBaHHME U COOJIOJEHHE Mep NPOPUIAKTUKU
3a001eBaHUM.

B cucreme cpemgnero oOmiero obpasoBanus «buojorus», uzydaemas Ha 0a30BOM
yYpOBHE, SBISICTCS 00s3aTEIbHBIM YYEOHBIM TIPEIMETOM, BXOMSIIUM B COCTaB
npeaMeTHON 0051acTh « ECTeCTBEHHO-HAYYHBIC TPEAMETHD.

Jlyist u3ydenust Onosioruu Ha 6a30BOM YPOBHE CpeiHETO 001ero 0opa3oBaHus
otBoauTcs (2 yaca: B 10 kimacce — 18 yacos, B 11 knacce — 36 gyacos, B 12 kiacce — 18
9JacoB.



COJAEPKAHUE OBYUYEHUA

10 KJIACC
Tema 1. buoJsiorusi Kak Hayka.
buonorus kak Hayka. CBs3b OMOJOTHH C OOIIECTBEHHBIMH, TEXHUYCCKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKaMu, GUIocopueit, STUKOM, 3CTeTUKON U mpaBoM. Poib
Oovonorun B (OPMUPOBAHMM COBPEMEHHOM Hay4yHOW KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeTobl TO3HAaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OMMCaHUE,
U3MEpeHHe, KiIacCU(pUKAIMs, MOJCITUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JemoncTpanum:

[Toptpetsl: Y. Jlapsun, I'. Menaens, H. K. Konbnos, /I)x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KMBOU MPUPOJIBD.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

JKuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinune
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIMi OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIM, MNOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IEHOTUYECKUH ), OMOCEPHBIA.

JdeMoHCTpauu:

Tabmuubl u cxeMbl: «OCHOBHBIE TPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKUBOU IIPUPOIBD».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. XumMu4ecKuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEPAIBHBIX BelIeCTB B kieTke. l[lomnepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMUHOKHUCIOTBI — MOHOMEPHI OEIKOB.
He3aMeHrnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl OCIKOBOW MOJEKynbl (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHMHUYECKHE CBOWcCTBa OenkoB. buonoruueckue
GbyHKUIHUN OENKOB.

®depmenTtsl — Ouonormdeckue Karainm3aTtopbl. CTpoenue (QepmeHra:
aKTUBHBIA TIEHTp, cyOcTpartHas crnenuduanocts. KodepmenTsl. ButamuHsI.
OTnnuns pepMEHTOB OT HEOPTAHMYECKUX KaTaIU3aTOPOB.

VYraeBoasl: MoHOcaxapuibl  (TJIIOKO3a, pubo3a U Je30KCHupud03a),
aucaxapunpl - (caxaposa, JaKkTo3a) U Mojucaxapuibl  (Kpaxmai, IJIMKOTEH,
1eJUTI0I03a). bronorndyeckue GyHKIINM YTIIEBOIOB.



Jlununel:  Tpurmuuepuabl, (Qochomunuasl, crepouasl. [HAPOPHIBHO-
ruapodobHbie  cBoicTBa. buonorumueckue Qynkumm sunuaoB. CpaBHEHHE
yTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

HykneunnoBesie kucinotel: JHK wu PHK. Hykineornasl — MoOHOMEpHI
HyKJIeMHOBBIX KucaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenune n ¢pynkunu PHK.
Bunet PHK. AT®: ctpoenne u GpyHKIuM.

[{utonorus — Hayka o kieTke. Kiietounas Teopus — IpuUMep B3aUMOAEUCTBHUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUYEHUS KIICTKH.

Knerka xak menoctHas >kuBas cuctema. OOmme NpU3HAKU —KIETOK:
3aMKHyTasi HapyHasi memOpana, moiyiekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTH4YecKass W mpokapuotudeckasd. OcoOEHHOCTH
CTpOEHHUs TpoKaproTHdeckor kieTku. Kierounas crenka Oaktepuil. CTpoeHue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTIWYUS PACTUTEIBHOM, >XKUBOTHOM U
rpUOHON KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJTMKOKAIUKC, UX
¢bynkuuu. [1nazmatnueckas meMOpana, e€ ceoiicTBa U PyHkuu. L{uTomnasma u eé
opraHouibl. OgHomeMOpanHbie opradHoubl kietku: JIIC, ammapat [onbmxw,
mu30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKU: MHUTOXOHAPHUH, TUIACTUIBI.
[Ipoucxoxaenne MUTOXOHJpUM u T1iactun. Bunbl mmactun. HememOpaHHbie
OpTraHOUJbl KJIETKH: PUOOCOMBI, KJIETOUHBIA IIEHTpP, LEHTPUOJU, PECHUUKH,
KryTUKU. QyHKIMHA OPraHOU/I0B KJIETKU. BKirroueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue saapa: suepHas 000JI0UKa,
KapHoIlUla3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllann, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@panxinn, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXHUBOU
npupoze», «Pacnpenenenne XuMHIECKUX 3JIEMEHTOB B JKUBOW MPUPOIEY.

Tabmuubl n cxembl: «llepuognyeckass TabnuIa XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHre MOJIeKYJIbl BOJIbY, «brocunTes 6enka», « CTpoeHue MOJIeKyJIbl OemKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kucnotel. JJTHK», «CtpoeHne MoIEeKyJIbI
AT®», «CtpoeHne >yKapuOTHYECKON KIETKN», «CTpOEHUE KUBOTHOU KIIETKHUY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTHUYECKONW KIIETKNY,
«CtpoeHue saqpa KIETKN», « Y TIeBOABDY, «JIUMHUabD».

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHWE MJi MPOBEIACHUS
HAOIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENapaThl pPaCTUTEIHHBIX,
’KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.



Tema 4. ’KusHeaesiTeIbHOCTb KJIETKH.

OOMeH BemIecTB, WK MeTa00IM3M. ACCUMUIIAIUS (TUTACTUYECKH OOMEH) |
JUCCUMWISIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOrO Mpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB WM DHEPrud B TMOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIA U reTepoTpodHbId. Poias dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUHU B KIIETKE.

®ortocunTte3. CBeroBas U TeMHOBasg (a3bl (doTocuHTe3a. Peakuuu
dbotocunteza. dpdexkTuBHOCT PoTOCUHTE3a. 3HAUCHHE (OTOCHUHTE3A JIS KUZHU
Ha 3emuie. Biausinue ycioBuii cpeapl Ha GOTOCUHTE3 U CIOCOOBI TOBBILLIEHUS €T0
MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHHM.

XeMOCHHTEe3. XEeMOCUHTE3UPYIoIHe OakTepuu. 3HAYEHHE XEMOCHHTE3a IS
YKU3HM Ha 3eMIe.

DHepreTrueckuii oOMeH B KjeTke. PaciuernieHue BelecTB, BBIJCICHHUE U
aKKyMYyJIMPOBaHUE OJHEPrUU B KIETKE. OTalbl HSHEPreTUYECKOro oOMeHa.
['mukomu3. bpoxkenne m ero Buabl. KuciaopoaHoe OKHCIEHHME, WM KIETOYHOE
JIBIXaHHE. OkucnurenbHOe dbochopunupoBaHnue. O (HEeKTUBHOCTH
HHEPreTUYECKOro OOMeHa.

Peakuun wmatpuuyHoro cuHTe3a. [eHernueckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil uH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuusa — Marpuusblii cuHTe3 PHK. Tpancnsuusa — GuocunTes
Oenka. Ortambl TpaHchsuuu. KoaupoBanue amuHOkuciaor. Ponb pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpsiTus Bupycos (. U.
NBanoBckuit). OCOOCHHOCTM CTPOCHHMS M JKM3HEHHOIO LHKJIA BUPYCOB.
baktepuodaru. bonesHu pacTeHui, >KUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BMUY) — BozOyautens CITM/]a.
OOpatHast ~ TpaHCKpUIIMsA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacrpoCTpaHEHHUs BUPYCHBIX 3a00JI€BaHUI.

JdeMoHCTpanuu:

[Toptpetsl: H. K. Konsuos, /1. . MBanosckuii, K. A. Tumupsises.

Tabmuiel u cxembl: «Tunbl nutanusy, «Metaboauzm», «MHTOXOHIPHUS,
«HepreTuyeckuii oomen», «Xiopormmracty, «Potocuntesy, «Crtpoenue JHK»,
«CtpoeHue 1 PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuili Koy,
«Bupyce», «bakrepuodarn», «Ctpoenre u xku3HeHHbld nuki Bupyca CIIN/da,
oakTepuodaray, «Permukarms JJTHK.

Oo6opynoBanue: monenu-anmuinkanuu «Yasoenue IHK wu Tpanckpumnimsy,
«buocuntes 6enkay, «CTpoeHne KIeTKn», Moaesb cTpykTypsl JJHK.



11 KJIACC

Tema 1. PazmMHOkeHUE M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KreTouHpIii MK, WM JKU3HEHHBIM NUKI KIeTku. MHTepdaza W MuTo3.
[Ipoueccol, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JlumiouaHeI W TAlUIOMIHBIM ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHUBI.
[{uTosiOrMYEeCKHE OCHOBBI PAa3MHOKEHUS W  HWHJUBUIYAJIbHOTO  pPa3BUTHUA
OpTaHHU3MOB.

Henenue knetkn — muto3. Craaum murtosa. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTHMYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

@DopMBbI pa3sMHOKEHHSI OPTaHU3MOB: Oecrolioe U 1moJioBoe. Buasl Oecrionoro
Pa3MHOXKEHUA: JEJIEHUE HaABOE, IIOYKOBAHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHUPOBAHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meito3. Craguu meio3a. [Ipornecchbl, Mpoucxoasdiine Ha CTagusxX Menos3a.
[ToBenenne xpomocoM B Mero3e. Kpoccunrosep. buonormuyeckuii cMmbici U
3Ha4YeHUE Meno3a.

["ameTorenes — mnpouecc OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbIe xese3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX
KJIETOK — TaMeT (CrepMaTo30ui, SIMIEKIETKa) — CHepMaToreHe3 M OBOTCHES.
Oco0OeHHOCTH CTpOeHUsl SULEKJIETOK M crepMaro3ousioB. OIuIoA0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuUTHE (OHTOTreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrtarnbl SMOPHOHATIBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npobrienue, racTpyisiius, opraHorene3. [loctomOpuonanbHOe pazButue. TuIbI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPAMOE, HempsiMoe (IMUYMHOYHOE). BrnusHue
Cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOJICTBA.

Poct u pazButue pacreHnii. OHTOr€HE3 IIBETKOBOIO PACTEHMS: CTPOCHHE
CEMEHH, CTAINHM PA3BUTHSI.

JleMoHCTpauu:

Tabmuubr u cxembl: «DOpMbl pPa3MHOXKEHUS OPTraHU3MOBY, «J[BoiiHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUI», «BereratuBHOe pa3MHOKEHHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpoeHUE TIOJIOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knertounwrit nmukin», «Pemmukanus JHK», «Mwutosy,
«Meno3s», «IIpsmoe n HenpsiMoe pa3BUTHEY, «l aMeTOreHe3 y MIEKONUTAIIIUX U
4enoBeka», «OCHOBHBIE CTA/IMM OHTOIEHE3a.



O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepmaTo30upbl
MJICKOITATAIOWIETOY, «SHIEKIeTKa MJeKonuTarumero», «KapuoknHes B KieTkax
KOpEIIIKa JIyKa», MAarHuTHAas MOJEb-alIuIMKauus «/leieHue KIEeTKW», MOJIEIIb
JHK, monenp metada3zHoit XpOMOCOMBI.

Tema 2. HacjieiCTBEHHOCTh M U3MEHYHUBOCTh OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHetnku. Pons nurtosioruun
U OMOpPHOJIOTUM B CTAHOBJICHMHM TEHETUKHU. BKJIaa POCCHICKUX W 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEeHETHKU (TUOPHUI0IOTHYECKUH,
UTOTEHETUYECKUM, MOJEKYJSIpHO-TeHeTHUeCKuii). (OCHOBHBIE T'€HETHYECKUE
NoHATHUSA. ['eHeTnYeckas CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMax CKPEIIUBAHUMN.

3aKOHOMEPHOCTH HACJICIOBaHUs MPU3HAKOB, YCTaHOBIICHHbIE ['. Menaenem.
MonorubpuiHoe CKpenmBaHue. 3aKoH eAuHooOpasusi TUOpPUIO0B MEPBOTO
nokojeHud. IIpaBuno AOMUHUpOBaHHUS. 3aKOH pACLICIUIEHUS MPU3HAKOB.
['unioresa yuctoTsl ramer. [1onHOE 1 HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEOBaHUS
npu3HakoB.  lluToreHeTMueckWe  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
AHanusupyrolee cKkpenmpanue. Fcrnonp30Banne aHaIM3UPYIOMIETO CKPENIMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CuernienHoe HacneioBaHue TmpuszHakoB. PabGora T. Moprana 1o
CUEIUICHHOMY HACJIEIOBAaHUIO T€HOB. HapymieHnue cuerieHus reHOB B Pe3yJibTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHAasi TEOpUSI HACIIEACTBEHHOCTH. | €HETUYECKHUE KapThl.

['enetuka mosia. XpoMOCOMHOE ONpEAEIeHUE Moja. AyTOCOMBI U TOJOBBIE
XpoMocoMbI. ['omoramernele M rereporaMeTHele OpraHusmbl. HacienoBaHue
MPU3HAKOB, CLIETUIEHHBIX C MOJIOM.

N3meHnunBOCTh. BUABI N3MEHUYMBOCTHU: HEHACIICICTBEHHAS! U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHUYMBOCTU.  XapaKTEPUCTUKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BapraliMoHHbIN psifi U BapuallMOHHAsi KpUBasi.
Hopma peakuuu npuszHaka. KonnuecTBEHHBIE M KAaYE€CTBEHHBIE MPU3HAKU U HX
HopMa peakiuu. CBolicTBa MOAU(UKAIIMOHHON U3MEHYHNBOCTH.

HacnencrBenHas, Wid TE€HOTUIIMYECKAas, HU3MEHUHUBOCTh. KoMOWHATHBHAs
W3MEHYMBOCTh. Meio3 W TOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
W3MEHUYMBOCTU. MyTarimoHHasi ”3BMEHUMBOCTh. Kitaccudukaius MyTaiuii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MpUYuHbBI MyTaluii. MyTareHHbie (haKkTopBhl.
3aKOH TOMOJIOTMYECKHUX PSAZIOB B HaclieACTBeHHOM n3menunBoctu H. M. BaBuiosa.

BresnepHast HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enetuka 4yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl T€HETUKH
YyeJIOBEKa: T€HEealOTMYSCKNUM, OJIM3HEIOBBIM, IINTOT€HETHYECKUHM, OMOXMMHUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPEAEIICHUE TEHOTHIIA:



MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[T111P-anamm3a. HacmenacTtBenHbie 3a00JIcBaHUS 4YEIIOBEKAa: TEHHBIC OOJIC3HHU,
OOJIE3HH C HACJIEICTBEHHOW MpPEIpacnoyiOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue H reHepaTuBHble MyTauuu. CTBONOBBIE KIETKH. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, MPOPUIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Held. MenUKO-TEeHETUYECKOE KOHCYJIbTUPOBAHHE. 3HAUEHUE MEAMIIMHCKON
TEHETUKU B MPEIOTBPAICHUU U JICYEHUN F€HETUYECKUX 3a00JICBaHUI YeTIOBEKa.

JdeMoHCTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. V1. BaBuiios.

TaOmubl W CXEMBL: «MoHOTHOpUAHOE  CKpEIIUBAaHUE U €ro
UTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUSI W €ro LHUTOrCHETUYECKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpeluBaHUEY,
«lluTtonornyeckue  OCHOBBI  JUTHOPUIHOTO  CKpemMBaHus»,  «Mehos3y,
«B3auMoznencTeue auIeNbHBIX TE€HOBY», «l'€HeTHMYecKkne KapThl pacTeHUH,
JKUBOTHBIX W 4YeJoBeKa», «l'eHernka mona», «3aKOHOMEPHOCTH HACIIEIOBAHUS,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenmoBeka © KUBOTHBIX», «Buibl
U3MEHUYMBOCTH», «MoaudukalroHHas W3MEHUYMBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpymnm KpoBu», « MyTanimoHHasi ©3AMEHUYHUBOCTHY.

OO6opynoBanue: Mojenu-anmiukanuu «MOHOTUOpUIHOE CKpElIMBaHUE,
«HenonHoe noMuHMpoBaHue», «JurubpugHoe ckpemuBanuey», «llepexpéct
XpPOMOCOM», MHKPOCKOII MU MHKporpenapaT «Jlpo3odpuna» (Hopma, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I opox moceBHOM».

Tema 3. Cesiekuusi opranuzmMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenexkuusi Kak HaykKa W MPOLECC. 3apOXKJICHUE CEIICKIUU U JOMECTUKAIUA.
VYuenne H. WM. BaBuioBa o0 1eHTpaXx NPOUCXOXKICHUS U MHOT000pas3us
KYJbTYPHBIX pacTeHUuH. LIEHTpbl MPOUCXOXKAECHUS JOMAIIHUX KUBOTHBIX. COpT,
1opoja, ITaMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi U MHAMBUAYAJIbHBIN OTOOPHI B
CENEKIIMU pPACTEHUHM U KUBOTHBIX. OLEHKa JKCTEpbepa. bIuM3KOpoICTBEHHOE
cKkpemBaHue — uwHOpuAMHT. Yucras nuaus. CKpelmMBaHUE YHUCTBHIX JIUHUH.
['ereposuc, wiu rubpuaHas cuina. HepoacTBeHHOE CKpeluBaHWe — ayTOPUIMHT.
Otnanénnas rtulOpuamsanus W €€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W
MOJIyYCHUE TIOJUIUIOUAOB. JIOCTHXKEHUSA CEJIIEKIMU PACTEHUM, >XUBOTHBIX M
MHKPOOPTAHU3MOB.

buotexHonorust Kak OTpacib MNPOW3BOACTBA. ['€HHAs WHMKEHEpHUs. OTaIbl
co3ganusi pexombunantHod JIHK wu Tpancrennsix opranm3moB. Kierounas
nHxeHepusd. Kietounsle KynbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KiloHHpoBaHWE BBICOKONPOAYKTUBHBIX CEJNBCKOXO3SAMCTBEHHBIX OpPTraHU3MOB.



Okosornyeckue W dtudyeckue  npodmembl. MO  —  reHeruyecku
MOAU(PUITUTPOBAHHBIC OPTAHU3MBI.

JemoHcTpanuu:

[Toptpersl: H. 1. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuubr u cxembl: kKapTa «lIeHTphI TPOMCXOXICHUS W MHOTOOOpa3us
KYJbTYPHBIX pacTeHui», «[lopoasl ToMalHuX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenuity, «OTaanéHHas rudpuauzamnus», «Padotel akagemuka M. ®@. liBaHoBay,
«Ilomumnongus», «OO0bekThl OHOTEeXHOMOTHM», «KileTouHbIe KYIBTYpBHl H
KJIOHUpPOBaHHE», « KOHCTpyHpoOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

OO6opynoBaHue: MYJISKH TUIOJIOB M KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IHCTBEHHBIE PACTCHUS».

JlaGopaTopHblie 1 NpaKTHYeCKHe PadoThI:

Okckypeust «OCHOBHBIE METOABI M JOCTHXKEHUSI CEJEKIUU PACTEHUUA U
YKUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHILIHNIO, IJIEMEHHYO bepmy,
COPTOUCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO34KMCTBO, Ja0OpaTOPHUIO
arpOyHUBEPCUTETA WM HAYUYHOTO LICHTPA)».

Tema 4. DBoJIIONIMOHHASE OHOJIOTHSI.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOLMOHHOW TEOPUU. DBOJIOLUOHHAS
Teopust U €€ MecTO B OMOJIOrMU. BiusiHue 3>BOJIIOIIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBugerenscTBa 3BOJOLMU. [laneoHTONOTHYECKHE: TOCIEA0BATEIBHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJOTMYECKOW JICTOMMCH, TEPEXOHbIEe (OPMBI.
buoreorpaduyeckue: cxoncTBo U paznuuue GayH u Ghjaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMsl SMOPHOHOB pPa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIHLHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJOTUYHBIE,
pPYJIIMMEHTApHBIE OpTaHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTel y BCex
OpPTaHU3MOB.

OBomonmonHas Tteopust Y. JlapBuna. IIpeanochulkd BO3HUKHOBEHUSA
JapBUHHM3MA. JIBIDKyIME CWIJIBI DBOJIIOIMU BUJIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXKEHUE NPU OIPAHUYCHHOCTH PECYPCOB, HEONPEAENEHHAs] U3MEHUYUBOCTD,
00opn0a 3a CyIIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bostouu (CTI) u e€ OCHOBHBIE MOJOKEHHUS.

MuxposBomonus. [Tomynsuus kak eIMHUIA BUJA U SBOJIIOLIHH.

JIBrkymme cuibl ((pakTopbl) SBOJIONHMKA BUAOB B Mpupoje. MyTarMoHHbIN
mpoiecc ¥ KOMOWHATHBHAs W3MEHYMBOCTH. [lOMyNsSIMOHHBIE BOJHBI M Apeid
reHoB. V301Ul 1 MUTpalus.



EctectBennblii oTO0p — HampaBistonmii  (aktop sBomonud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpraHU3MOB Kak pe3yibpTaT 3Boitouud. [Ipumepsr
IPUCIIOCOOJIEHUH y OpraHu3MoB. ApoMOp(03bl U UAN0AAATITALIUY.

Bun wu  BugooOpazoBanue. Kpurepunm Buga. OcHOBHbIE  (QOpMBI
BUJI000pa3oBaHus: reorpaduyeckoe, YKOJIOTUIECKOE.

MaxkposBomonus. DopMbl  3BOTIONMHU:  (UIETUYECKAs, JUBEPreHTHAs,
KOHBEpreHTHasl, napajienbHas. HeoOpaTuMocTh 3BONIOIUH.

[TpoucxoxaeHrne OT HeclenUaaIu3upoBaHHbIX Mpenkos. [Iporpeccupyromas
crenranu3anus. AnanTuBHas pajguanus.

JlemoHcTpanum:

[Toptpetsr: K. JIlunnewn, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bap, 3. I'ekkens, ®. Mrosiep, A. H. Ceepios.

Tabmunp! 1 cxembl: «Pa3BuTre OpraHMuecKOro Mupa Ha 3emiie», «3apoIbIin

MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cyliecTBoBaHHe», «EcTecTBeHHbI 0TOOP», «MHOrooOpasue COpTOB pacTEHUI»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuum»,  «MyTaoHnHas

U3MEHYUBOCTB», «Apomopdo3sl», «Mnumoanantamum», «OOmas aereHepaunus,
«/IBmwxymme cwibl 3Bomoonun», «Kapra-cxema wapmpyra nyremectsus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucrnoco0IeHHOCT, OPraHU3MOBY,
«I"eorpadpnueckoe BUI000pa30BaHuE», « IKOJIOTMUYECKOE BUI000PA30BAHUE .

ObopynoBaHue: KOJUIEKIMSI HACEKOMBIX C Pa3jIMYHbIMH THUIIAMU OKPAacKH,
HaOOp IUIOAOB M CceMsH, Koyiekuusi «IIpumephl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJieNb «OCHOBHBIE HAINpPaBICHMS HBOJIIOLMN», 0OBEMHAs MOJEIb
«CTpoeHre roJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wmupa, KojuleKuus «DOpMbI COXPAHHOCTH
VCKOIIAEMBIX JKMBOTHBIX W pacTeHuil», Mozenb ammukanus «llepekpécr
XpOMOCOM», BJIaXHblE mpenaparsl «Pa3Butme Hacekomoro», «Pa3Butue
JATYLIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTaruu (pOpMbI KPbUILEB U
OKpPACKH Tena).

Tema 5. Bo3HUKHOBEeHUE M pa3BUTHE KU3HH Ha 3em.ie.

JloHayuyHble TpPENCTaBICHHUS O 3apOKJIECHUU >KM3HU. HaydHble Trumortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: a0uoreHe3 M MaHCIepMus. XHUMUYecKas
HBOMIONUSI. AOMOTEHHBIM CHUHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMOIMU. HauanbHbie 3Tanbl
ounonornyeckoi sBommoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W KX 3BOJIIOLUS.
®opMUPOBaHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.



Pa3Butue xu3Hu Ha 3emuie 1o 3pam u nepuojaM. Karapxeil. Apxelickas u
nporepo3oiickas d3pel. llameosolickas 3pa W €€ TMEepUOABl: KEMOPHUICKUH,
OpPIOBHUKCKHUH, CUITYPUUCKUH, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKH.

Me3030HCKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaliHo3oiickas »9pa W €€ TmepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTUKa KIMMaTa M IeoJIOTMYECKHX MporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIMU PACTUTEIBHOIO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
KUBOTHBIX. [l0siBIIEHNE, pacBET U BBIMUPAHUE TPYHI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpakeHHe 3BoJIoIUU. OCHOBHBIE
CUCTEMATUYECKHE TPYIIIBI OPTaHU3MOB.

OBOJIIOLIKA YEJIOBEKA. AHTPOIIOJOTHS KaK Hayka. PazBuTue npeacraBieHuil o
IIPOUCXOXKJICHUN 4YeloBeKa. Meroasl HM3ydeHHs aHTpororeHesa. (CxoxacrBa u
pasnyus 4eJoBeKa U )KUBOTHBIX. CHCTEMaTUYECKOE ITOJI0KEHNE YEIIOBEKa.

JBwxymme  cuiabl  (pakrtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
W3TOTOBJICHUE OPYIUH TPyJa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEepTAIbCKHM, YenoBek
pa3yMHbIii. Haxoaku HMCKOmaeMbIX OCTaTKOB, BpPEMsl CYILECTBOBAaHHMS, 00JIacTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHS.

UYenoseueckne  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMECOUIHAS
(eBpasmiickasi),  Herpo-aBCTpaJioujHas  (PKBaTOpUalbHAsA),  MOHIOJOUJIHAS
(a3uaTcko-amepukaHnckasi).  UepTbl  MPUCHOCOOJCHHOCTH  MpeACTaBUTENCH
YEJOBEYECKUX pac K YCIOBHAM CYIIECTBOBAaHUS. EIMHCTBO 4YEIIOBEUECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
apBuH.

Tabmuner n cxembl: «Bo3uukHoBeHnue ConHedHOM cucTeMbl», «Pa3Butue
opraHnyeckoro mupa», «PacturenpHas kierka», <OKuMBOTHas  KIeTKay,
«IIpokapuoTnueckas kinerka», «COBpeMEHHas CHCTEMa OPraHWYECKOIO0 MHUPAY,
«CpaBHEHHE aHAaTOMHUYECKHX 4YEepT CTPOCHHUS 4YeJIOBEKa M YeIOBEKOOOPAa3HBIX
00e3bsin», «OCHOBHBIE MeCTa NaJCOHTOJOIMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmue moan», «lpesHue moaun», «llepsbie
COBPEMEHHBIE JI0N», «HemoBeuecKrue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue  vemoBeka»  (OIOCTHI
aBCTPAJIIONUTEKA, MUTEKAHTPONA, HEaHAEPTaablld, KPOMAaHbOHLA), CIEHOKH WIH
U300pKEHHUSI KAMEHHBIX OpYyJIud NEepBOOBITHOTO uenoBeKa (KaMHHU-YOIIEPHI,



pyOuna, ckpebna), TeOXpoHOJOTHYecKass Tabnuma, Kouiekiusa «Dopmbl
COXPaHHOCTH UCKOITAEMBIX JKHBOTHBIX M PACTCHU.

12 KJIACC

Tema 1. OpranusMbl 1 OKpY:KaloUIas cpeaa.

DKOJIOrHs Kak Hayka. 3aJa4yd ¥ pa3aeibl 3KOJOTHA. MeTOabl 3KOJIOTMYECKUX
UCCJIEI0OBAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanus skonoruueckux (HakTOpOB:
abnoTuyeckue, OWMOTHYECKHME U AaHTPOIOTreHHbIE. JleMCTBUE HKOIOTHYECKUX
(hakTOpOB Ha OPraHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEpATypa, BIAXHOCTb. DOTONEPUOIN3M.
[TpucniocoOnenust OpraHu3MOB K  JIEHCTBHUIO  aOMOTHYECKUX  (DaKTOpPOB.
buosornueckne puTMBl.

buotnueckne (bakTOpBHL. Bunpr  OMOTMYECKMX  B3aUMOJCHUCTBHIAL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyalu3M, KOMMEHCAJIU3M (KBApTUPAHCTBO, HAXJEOHUUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OHOTUYECKUMX B3aUMOJEWUCTBUN JJI CYIECTBOBAHUS
OpPraHU3MOB B MPUPOHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH monyjsauud. (OCHOBHBIE IOKa3aTean
NOMYJISILMN: YHUCIEHHOCTb, ILIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
MUrpanus. J[mHaMyuKa 4ACIEHHOCTH MOITYJISILUU U €€ PEryJIsiusl.

JdeMoHCTpauu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabnuuel u cxembl: kapta «lIpupoansie 30HbI 3eminy, «Cpenpl 0OMTaHUS
opranusmoBy», «®Poronepuoansm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHCJIEHHOCTHU NOMYJISINU HHPY30puu-Ty penbkny», «[lumessie nenm».

Tema 2. Coob1iecTBa U IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OMOIEHO3a: BUAOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (muimieBas). Buapl-momuHantel. CBsA3M B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »skocucremMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYLICHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK SHEPTHUU B IKOCUCTEME.
Tpoduyeckue (muiieBbie) YPOBHM OKOCHUCTEMbI. [IMileBble LeMM U CETH.
OCHOBHBIE TIOKa3aTeNIM SKOCUCTEMBbI: OHOMacca, MNPOAYKLHUA. DKOJOTHYECKHUE
OUPAMUIBL:  TPOAYKIMHM, YHUCIECHHOCTH, Ouomacchl. CBOHCTBAa 3KOCHUCTEM:
YCTOMYUBOCTb, CAMOPETYJIALMSA, pa3BUTHE. CyKIECCHUs.



[IpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI O3EP U pEK. DKOCHUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTPOTIOTEHHBIE ~ SKOCUCTEMBI.  ATPOIKOCHUCTEMBL. Y POOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycTouMBocTH dKocucTteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panuiier, coctaB U CTpyKTypa
ouoceprl. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMocdepbl Kak
rII00aJIbHOM JKOCHCTEMBbl. JlMHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BEMIECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yTiepoJa,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3eMan. AHTPONOreHHbIE U3MEHEHU B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

Cocy1iiecTBOoBaHUE MIPUPOIBI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA yCTOMYMBOCTH Onocdepsl. OCHOBA pallOHATBHOTO
yIOpaBJCHUs MPUPOJHBIMU pEeCcypcaMud U HUX UCIHOIb30BaHue. JloCcTkeHus
OMOJIOTHUY U OXpaHa MPUPOJIBI.

JlemoHcTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabnuiel u cxembl: «llumeBsle nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu muTanusy, «IKoJoTHUYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOocUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jieca», «buoneHo3d Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPONIOTEHHbIE  BO3JICWCTBHAA Ha NOpUPOLY», «BaxkHeWIIME HMCTOYHUKHU
3arpsi3HEHUs] BO3AyXa M TPYHTOBBIX BoA», «IlouBa — BayKHEMIIasi COCTaBIISIONIAS
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3ddexT», «DakTophI
pPaJMOAaKTUBHOTO 3arpsizHeHus Ouocdepb», «OO0mas crpykrypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopor azota B IpUpOAe».

O6opynoBaHue: MoJeib-anmuivkanus «TunuuHable OWOILIEHO3bD», TepOapuid
«PacturtenbHBIe COOOIECTBAY, KOUICKINH «bHoleH03», «Bpenurenn BaKHEHIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUJICKIIMM PACTECHUH W
JKUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM SKOJIOTHYECKUM TPYIIIaM OJHOTO BHIA,
Kpachnas knura Poccuiickoit ®epepannu, u300pakeHUs OXpaHSEMbIX BHUIOB
PaCTeHUN U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBILIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBaMBaKOTCd TpPeOOBaHUS K peE3yJibTaTaMm
OCBOGHMs  OOyyalolmMMHUCSA TNpOrpaMM cCpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA IpeaMeTra «buomorus»
BBIJICJICHBI CIIEAYIONINE COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «buonorus» AOCTUraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIIeCCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXXEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApLIEMY IMOKOJICHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOIO OTHOIIEHUS K KYyJIbTYpPHOMY HACISIUI0 U
TPAAULUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYXaroUIen cpelie.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOJCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITAa M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCIUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOIIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1ay, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lad, YBaXUTEIbHOIO
OTHONIIEHUSI K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXIECHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IIE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICEHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY)KeHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauKusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLICHUH;



MOHMMAaHKE YMOLIMOHAIBHOTO BO3/IEUCTBHUS KUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIAX HMCKYCCTBa, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOIUOHAIBHOTO 0J1ArONOJTyYHs:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHWE IICHHOCTH TIPaBUJ HMHIWBUIYATBHOTO M  KOJJIEKTUBHOTO
0€301acHOT0 MOBEJCHHS B CUTYAIHSIX, YTPOKAIOMINX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTD K TPY/y, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIbHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKyIO IESITEIbHOCTD;

MHTEpEC K pa3nnyHbIM cdepaMm mpodeccCHoHATbHOW NesSTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K TpPHUPOJe KaK HCTOUYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBIIICHUE YPOBHS OSKOJOTUYECKOW KyJIbTYphI: TNPUOOpPETEHHE OIbITa
IUTAHUPOBAHMUS TOCTYNIKOB M OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYIKAIOIIEN CPEBI;

OCO3HaHHWE TIO00ATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJIeM W MyTel ux
peleHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsI TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXpPaHY BHJIOB,
AKOCHUCTEM, OrOCchephl);



AKTUBHOE  HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAKOIIEH
MPUPOJIHON Cpejlle, YMEHHE MPOTrHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTHMUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN JIEATETbHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON NMPAaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJid B
GbOpMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXaIoIleM MHpPE KaK O €IMHCTBE IPHUPOJIbI, YeJOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpPaHEHUS IPUPOIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOW ITMBUIIU3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOoOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAILHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHMIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
MIPU U3YYE€HUU OUOJIOTUH;

MOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJydaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKJIOUCHHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYUYEHHS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JIs
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUSX;

OCO3HAHUE LIEHHOCTH HAYYHOU AESTEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISThH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHANBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHUIO HOBBIX 3HAHUM IO OWOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHS yueOHoro npeamera «buonorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (QOPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOLIHXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKArOLUe
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHEHU(PHUKY METOJOB TO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIEeIOBaHUE,  HaONMIOJIEHWe,  HM3MEpPEHHE, HKCIEPUMEHT W JAPYIHX),
yHUBEpCalbHble Yy4yeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

PETYJISITUBHBIE), oOecreynBaroIIme dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIETEHIIMHM OOYYalolUXCs, CIIOCOOHOCTh
o0y4Jaronmxcs UCIIOJIb30BaTh OCBOECHHBIE MEXIUCITUTUTMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpPCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3yibTaTbl OCBOEHHSI IMPOTPAMMBbl CPEJHETO OOIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBePCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENIbHO  (OpPMYyJIHpPOBaTh M aKTyaJlM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananuza, CUHTE3a, CpaBHEHMSI, Kiaccudukanuu, 0000IIeH s ), pACKPBIBATh CMBICT
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTE€pHbIE NMPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMH MTOHATHUSAMH );

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE MOHATHUS IS 0ObsICHEHUS (DAaKTOB U SBJICHUM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTMYECKHE pPAaCCYKIAEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJOTMYECKHUX OOBEKTax, a



TAaKK€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIn3a HWMEIOIIUXCS
MaTepUaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBIIOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIAJI€Th HABBIKAMH YUE€OHO-HCCIE0BATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEHICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GopMUpPOBATh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIupoBaTh COOCTBEHHbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJIYYEHHbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LIEJIEHANPABICHHBIA TMMOUCK MEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh MEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M NPAKTUYECKYHO 00JAaCTH
KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00J1acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHBIE MOJIXOJbl M pEUICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOIYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMU (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JMTeparype, OHOJOTMYECKUX CIOBapsiAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYEOHBIX
3ajiay;

npuOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KyJIbTYpy aKTUBHOTO MCIOJIBb30BaHUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBE CpEACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, ab0OpeBUATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISAHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JIUCKYCCHM TIO CYIIECTBY OOCYX)aaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, MOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUs IPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMAaTh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IPH pelIeHNH OMOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHN C y4€TOM OOIINX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IIO3UTHBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHUE, ObITh HHUIIMATUBHBIM.

OBJiaieHre YHMBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JACHCTBHSX M MOCTYIIKax IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO NEATCIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIaH  pPELICHUS MpoOJieMbl €  YUYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHUXKCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE Ceds U IPYIrUX:

IPUHUMATH ce0sl, MOHMMAsi CBOM HEIOCTAaTKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTrHble pe3ynbTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crieupruyeckue sl yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUU B PA3JMYHBIX YUEOHBIX CHUTYaIUsAX, & TAKXKE B PEabHBIX
YKU3HCHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbie
pe3ynbTaThl MPEACTABIECHBI IO T0J1aM 00YUYEHUS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUs ydeOHOro mpeamera «buomorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
IrPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpbIBATh COJIEpkKAHUE OWOJIOTMYECKUX TEPMUHOB WU TOHSITHUM:
JKW3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BeEIIeCTB U TMpeBpalieHue
HHEPrumn), TOMEOCTa3 (CaMOperyJssilus), YpOBHEBasE OpPraHU3alUsl KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOLYKIIHSI), HACIEICTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JO0TMa MOJEKYJsIpHOM Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LEHTpax MHOrooOpasus H
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuil H. M. BaBuioBa), onpeaensiTh rpaHUIlbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHHE U
OMMCAHHE MKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pE3yIbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPUA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M IPEBPALICHUS] 3HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, HWHAMUBUAYAJIBHOIO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKPYXaIOIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O IMOBEJICHUS B OKPY KAIOIIEH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouosorun U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPH/IHOTO CKpEIIMBAaHMsI JJIsl MpEJCKa3aHUsl HAacJIEJOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M TpPaKTUYECKHUe padOThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HHGOPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 I[ICEBJOHAyYHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAalLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OMOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMS,
00001ass 6rnoIorHuecKyr0 HHGOPMAIUIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» ¢ 11
Klacce NOJIKHBI OTPaKaTh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAaHUS ECTECTBEHHbIX HAayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAy4YHOM KapTHHbBl MHpAa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOIYJIALNSA, TeHO(DOH, SBOIIOIMS, ABIKYIINE CUJIbI ((haKTOPHI) HBOJIOLUH,
IPUCIIOCOOIEHHOCTh OPraHMU3MOB, BHJI000PAa30BaHME, SKOJIOTMUYECKHE (DAKTOPBHI,



DKOCHUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIed  UTaHU,
AKOJIOTHYECKas pamMua, OMoreoleHos, onocdepa;

yMEHHE H3JaraTh OHOJOTHYECKHEe TEOpHH (SBOMIONHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBiIeHUN U
nyTteit sBomoruun A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IeHUE U
OMKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIy HWCCICIyEeMbIMH BEIIMYMHAMU, OOBSICHCHHE IOYYECHHBIX
pE3yIbTaTOB, WCIOJIB30BAHHBIX HAYYHBIX TMOHSATHH, TEOpPHA W 3aKOHOB, YMCHHUC
JieaTh BBIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHJOB, TMOMYJIAINHA, TPOAYIEHTOB, KOHCYMEHTOB, PpPEIyIICHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMAaxX, AHTPONOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYTroBOpPOTa BEIIECTB U OHUOr€OXUMHYECKUX
LIMKIIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYUYCHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIS1 NPUHATUA NPAKTUYECKUX PEIICHUNA B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTHU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KarOIINX JIFO/IeH, COOII0IEHUS] HOPM TPaMOTHOTO MOBEJACHHS B OKPYIKAIOIICH
IPUPOTHON cpene, MOHUMaHUE HEOOXOIUMOCTH MCIOJIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH JJIsI pAallUOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

yMEHHUE pemniaTh dJIeMEHTapHble OMOJOTUYECKHUE 3a/laud, COCTABJISTh CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M TPaKTUYECKHUe padOThl, COOMIOATH
MpaBuJia Mpy padboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPHUTHYECKH OIICHMBATh ¥ HWHTEPHPETUPOBATH HMH(POPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHMSI, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(pOPMAIINH, HAYIHO-TTOMYJIIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO MTO3UIINIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIE THMCHMEHHBICE M YCTHBIE COOOIICHHUS,
00001mast 6MoIOTHYeCcKyr0 HH(POPMAIMIO W3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunvecTBo yacoB DJIEeKTPOHHbIE
117121 HaumenoBanue pa3iesioB H TeM HPOrpamMMbl Beero Konrpoasusie IIpakTuueckue (undposbie)
paboTbI paboTbI oOpasoBaTebHbIE
pecypchl
buonorus xak Hayka 2 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
JKuBsble cucTeMBbl M UX OpraHu3alus 1 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
XUMHUECKUI COCTaB U CTPOCHHE KIETKH 6 bubmmorexa [JOK
https://m.edso0.ru/7f41¢c292
XKuzneneaTenbHOCTh KIETKU 9 bubmmorexa [JOK
https://m.eds00.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 18
TEMATHUYECKOE IINTAHUPOBAHHUE
11 KIIACC
N Konu4yecTBo yacos DJICKTPOHHBIE
) HanmeHnoBaHMe pa3jeioB U TeM IPOrpaMMbl (uudposrie)
n/n Bcero
KP 1P o0pa3oBaTe/ibHbIE
pecypchl
Pa3sMHOXKEHNE U MHIUBUYAJIbHOE Pa3BUTHE 5 bu6muoreka [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTh U N3MEHYMBOCTh OPraHU3MOB 10 bubnmorexa LHOK
https://m.edsoo.ru/7f41c292
Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH 3 bubnuotexa [JOK



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

bubnunorexa LIOK
4 IBOIOIHORHAs OHOTOTHA d https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE XKU3HU HA 3eMIIE 9 Bubmaorexa ITOK
p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 36
TEMATUYECKOE IIVIAHUPOBAHHUE
12 KJIACC
KounuectBo yacos JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeEM (undgposbie)
B NMPorpamMMbl Bcero KP e o0pa3oBaTejibHbIE
pecypcbl
1 Opra"gu3Mbl U OKpYIKaroIas cpeaa 5 bubnmorexa [JOK
p Py B peAl https://m.edsoo.ru/7f41cc74
bubnmorexa LIOK
2 1
Coo00111eCTBa U DKOJIOTUYECKHUE CHCTEMBI 3 https://m.edsoo.ru/7fA1ecTA
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 18
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* buonorwus, 10 xknacc/ [laceunnk B.B., Kamenckwmii A.A., Py6rios A.M. u ap.;
[Ton penakuueit [laceunnka B.B. Axuroneprnoe o61miectBo «M3narenbcTBo
«ITpocsenienue»

* buosorus, 11 knacce/ Ilaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u nip.;
[Ton penakuueit [laceunuka B.B. Axurionepnoe o6mectBo «M3narenbcTBo

«ITpocsemenue»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






