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MOSICHUTEJBHASA 3AITMCKA

Pabouas mporpamma mo OHOJOTMM OCHOBHOTO OOIEro oOpa3oBaHUs COCTaBlIeHAa Ha OCHOBE
denepanbHOl paboueil mporpaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHUs IO TPEIMETY OHOJIOTHS
(0a30BBIN ypOBEeHB) [UIA ydamuxcs 5-9 KIIacCOB C y4eToM TpeOOBaHU, perjaMeHTHPOBAHHBIX
[Ipukazom Munucrepctsa npocserienus PO ot 18.05.2023 Ne 370 «O0 yTBepkaeHUH (enepaibHOi
o0pasoBaTesbHONH TPOrpaMMbl OCHOBHOTO 00miero oopazoBanus» u mnonoxenuin  OIrOC 00O,
yrBepxkaeHHoro Ilpukazom Munnpocsemenus Poccun ot 31.05.2021 Ne 287 u @I'OC OOO ,
yTBEepXKACHHOr0 TmpukazoM MwuHoOpHayku P® ot 17.12.2010 Ne 1897 (¢ nedCTBYHOIUMH
M3MEHEHUSMU ).

[IporpamMma paspaborana ¢ ydetom TpeOoBaHuii (enepanbHoil [IporpaMmMbel BoCcUTaHHS U
[Iporpammsl Boctiutanuss MAOY «nxenepnas mkona» um. MLIO. Hupynbaukosay r. [lepmu

[IporpamMmMa 1o 6MOJOTUM HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs COCTaBJIIEHA HAa OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS OCHOBHOU 00Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus, mnpenacraBienHon B ®I'OC 00O, a rtaxke denepanbHOH paboyeil MporpaMMel
BOCITUTAHUS.

[IporpamMMa 1Mo OHOJOTHMM OPUEHTHPOBAHA HA IIKOJBI €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH
yYaIUXCsT ¥ OPraHW3aIUi0 M3y4YeHHUs OWOJIOTMU Ha JIEATSIBHOCTHOW OCHOBE. B mporpamme 1o
Ouo0ruKM HAOI0IAI0TCSA BO3MOXKHOCTH M3y4eHUs npeaMeToB B pamkax tpeboBanuit ®I'OC OO0 k
CTaHJIAPTHBIM JIMYHOCTHBIM W METANPEJAMETHBIM pe3yJibTaraM OOydYeHUs, a TaKKe pean3aliu
MEXIMPEIMETHBIX CBSA3CH €CTECTBEHHO-HAYYHBIX YU€OHBIX MaTEpPHAlOB Ha YPOBHE 0A30BOr0 OOMIETO
oOpa3oBaHwUs.

[Iporpamma mo Ouonorun peanmusyercs B MAOY "Umxkenepnoit mkone wum. M.IO.
HupynbHukoBa", MOTOMY Ha YpPOKax €CTECTBEHHO HAyYHOIO IHKIA, YACNIACTCS BHUMAaHUE
WHXCHEPHOW HampaBiIeHHOCTH (TpodeccusiM ¢ HHKEHEPHBIM YKIOHOM, a TakKe IPOeKTaM H
HCCIIE0OBAHUSM C UHKEHEPHBIM YKIOHOM).

B nporpamme o 6M0IOrHH OCHOBHBIE LIENTU W3YYCHHsI OMOJIOTHH Ha YPOBHE 6a30BOT0 00IEro
oOpazoBanusi, CTaHTapTHBIC PE3yJIbTaThl OCBOCHUS TIPOrpaMM IO OHOJIOTHH: JMYHOCTHEIC,
MeTarpeaMeTHbIe, TNpeaMeTHbIe. [IpeqMeTHble peKOMEHAAIMu TPUBEACHBI Uil KaXJIO0ro roja
M3y4YeHUs OMOJIOTHH.

buonorust pa3BuBaeT NpPEACTABICHHE O IO3HABAEMOCTH JKUBOW NPHUPOABI U METOJAX €€
MO3HAHMS, TTO3BOJISIET CUCTEME HAYYHBIX 3HAaHUM O PaCTUTEIBLHON KYJIbType, HAYYUTCS UX MOJTydaTh,
MIPUMEHATH U PUMEHSATH B )KU3HEHHBIX YCIIOBHSIX.

buonornueckas moaroroBka oOecreunBaeT MOHMMAaHHE  OOYYAIOIUMHUCS  HAYYHBIX
HCCTEOBAaHUN B 00JIACTU YEJIOBEUYECKOW JESITENbHOCTH, 3aKJIaJBIBAIOIINX OCHOBBI KYJBTYPHI,
3JI0pOBOr0 00pa3a >KHU3HU.

HensiMu n3yueHust OMOJIOrMU Ha YPOBHE 6a30BOTO 00IIEro 00pa3oBaHus SBISIOTCS:

CUCTEMBbl TOJAJEPKUBAIOT 3HAHUA O TMPU3HAKAX U IMPOILEeccaX IKU3HEACSITEIbHOCTU
OMOJIOTMUECKUX CUCTEM PAa3HOTO YPOBHS OpraHU3alluu;

cuctemMa oOecreynBaeT 3HAHMS, OCOOEHHOCTH IMPOYHOCTHU, KUZHEACSITEIbHOCTH OpraHu3Ma
YEJIOBEKA, YCIOBHUS COXPAHEHHUSI €T0 3/I0POBbS;

MO3BOJISIET YMEHUIO MPUMEHSITh METOIbI OMOJIOTHUYECKON HAYKH I U3yUeHUs] OMOIOTHYECKUX
CHCTEM, B TOM UYHCJIE OpraHu3Ma YeIOBEKa;

MO3BOJISIET yMaM HCIOJIb30BaTh WH(GOPMAIMIO O COBPEMEHHBIX JOCTI)KCHUSX B O0OIACTH
Oowosornu I OOBSCHEHUS TMPOIIECCOB WM TMPHUHIIUIIOB XWBOW TPHUPOABI U KU3HEIEATCITbHOCTH
COOCTBEHHOTO OPTraHU3Ma;

METO]Ibl YMEHUN OOBSICHAIOT POJIb OMOJIOTMH B MIPAKTHYECKON NEATENIbHOCTH JIIO/IeH, 3HaUCHHE
OHMOJIOTMYECKOT0 pa3HOo00pa3us sl COXpaHeHUst Onocdepsl, MOCIEACTBUS ASSITETFHOCTHA YEIOBEKA B
MIPUPO/IE;

JIEPYKUT OTBETCTBEHHOCTH 32 KYJIbTYPY B LIEISIX COXPAHEHUSI COOCTBEHHOTO 37I0POBBS I OXPaHBI
OKPYKaIoIle Cpeibl.



JlocTikeHue 1esiei mporpamMMBbl 10 OMOJIOTHH PEIIaeT CIASAYIONINE 3aaqH:

npuobperenue oOy4yeHHss TpeOyeT 3HAHUM O XUBOW HPUPOJE, MPHUHLUIIOB YCTOHYMBOCTH,
KU3HENIEITCIIbBHOCTH W Cpeloo0pasyromeld pojid OpraHW3MOB, YEJIOBEKa KaK OMOCOIHMaIbHOTO
CYIIIECTBA, POJIU OMOIOTHUECKON HAYKH B MMPAKTUICCKON JACSITETLHOCTHU JTIO/ICH;

BIIQJICHUE METOJaMHU IPOBEACHUS HCCICIOBAaHUNA C HCIOJIB30BAaHUEM OHOJOTHYECKOTO
o0opyioBaHus U HAOTIOACHHS 32 COCTOSTHUEM COOCTBEHHOTO OPraHU3Ma;

OCBOCHHME TpriemMa paboT ¢ Ouosoruvyeckoil mHdopmaiueid, B TOM YUCIE O COBPEMEHHBIX
JOCTHXKEHHSIX B 00J1aCTH OMOJIOTHH, €€ aHAIM3a U KPUTHIECKOTO U3MEPEHUS;

BOCITUTaHHE OMOJIOTHYECKOW M DKOJIOTMYECKOW IPaMOTHOM JIMYHOCTH, TOTOBOM K COXPaHEHHUIO
COOCTBEHHOTO 3/I0POBbSI U OXPAHBI OKPYKAIOIIEH CPEIbI.

OO6m1ee ynCiI0 YacoB, OTBEACHHBIX I U3YUeHUsT OMOJIOTHH B 5 Kitacce, coctaBisier — 34 (1 vac
B HEJIETIIO).

B nporpamme mo Gnosioruu nepedeHpb J1a0OPaTOPHBIX M MPAKTUYECKUX PAOOT BBIMOJIHSIETCS C
y4eTOM WHAMBUAYAIBHBIX OCOOCHHOCTEH OOydYalomUXCsl, CIHCKA SKCIEPUMEHTAIbHBIX 3aJIaHuH,
MpeIaraeMbIX B paMKax 0a30BOr0 roCyIapCTBEHHOIO AK3aMeHa 10 OMOJIOTHH.

COJEP)KAHUE OBYYEHUA
S KJIACC
1. buoJiorusi — HayKa 0 *KUBOM Npupoae

[Ipennoxenue o xu3Hu. Ilpu3Haku KuBOro (KJI€TOYHOE CTPOEHUE, NUTAHHE, JIbIXaHUE,
BbIJICJIEHUE, POCT U JIpyrue npu3Haku). OObEKThI )KUBON M HEXXUBOM MPUPOABI, UX cpaBHeHUE. JKuBas
U HEXXMBasl PUpPOJia — €AMHOE MHEHHUE.

buonoruss — cucrema Hayk o xuBOW mnpupoze. OCHOBHBIE pazfenbl Ouojoruu (OOoTaHMKA,
300JI0THsl, SKOJIOT WS, IUTOJIOT WS, aHATOMMSL, hru3noiorus u apyrue pasnenst). Ilpodeccun, cpsizaHHblie
c OmoJorueii: Bpau, BeTepHHAP, IICUXOJIOT, arpOHOM, JKUBOTHOBOJ 1 IpyTue (4—5 mpodeccuii). CBs3b
OMOJIOTHH ¢ JPYTUMHU HayKaMu (MaTeMaTHKOMW, reorpadueil u Apyrumu Haykamu). Pons Guosoruu B

MO3HAHUM OKPY’KaIOIEro MUPA U MPAKTUUECKOH 1€ATEeIbHOCTH COBPEMEHHOTO YEJIOBEKA.

Kabuner 6uonoruu. IIpaBuia noseneHus u paboThl B KaOMHETE ¢ OMOIOTMYECKUMU TPUOOpaMu
Y MTHCTPYMEHTaMHU.

buonornueckue TEepMHUHBI, TMOHATHUS, CUMBOJBL McTouHMKK Ouonorndeckux 3HaHuil. [lonck
nH(OpMallUM C UCTHOJB30BAHUEM PA3NUYHBIX HCTOUYHUKOB (HAYYHO-TIOMYJSIipHAS JUTepaTypa,
CIPaBOYHMKH, VIHTEpHET).

1. MeToabl H3yyeHHus! AKUBOIi MPUPOIBI

Hayunble MeTOABl H3y4eHHUs >KUBOW MPHUPOJBI: HAONIOIEHHE, SKCIIEPUMEHT, OIMCAaHMUE,
n3Mepenue, kiaccugukanus. [IpaBuna paboTsl ¢ TONOTHUTENBHBIMU TPUOOPAMHU.

Meton onucanusi B Ouojoruu (HarjasaHbIN, CIOBECHBIH, cxemMaTHuueckuil). Metos usMmepeHus
(uHCTpYMEHTHI n3Mepenus). Habmoaenne 1 SKCnepuMeHT Kak MeTO bl OMOJIOTHH.

Jlabopamopnusle u npaxmuyeckue padomol

N3yyenne mnabopaTopHOro 00OpYAOBAaHUS: TEPMOMETPHI, Bechbl, damku llerpu, mpoOupxwy,
MeH3ypku. [IpaBuiia paboTsl ¢ 060py10BaHHEM B IIKOJIHHOM KaOUHETe.



O3HaKOMJICHHE C JIYIO, CBETOBBIM MUKPOCKOIIOM, MpaBUjIaMH paboThl ¢ HUMH.

O3HaKOMJICHHE C PACTUTENIBHBIMU U KUBOTHBIMHU KJIETKaMHU: ToMara U apOy3a (HaTypajbHbIC
npemnaparsl), UHQy30puu TyPeIbKH W THUAPBI (TOTOBBIE MHKPOIPENapaThl) C MOMOIIBI0 JYIBI H
CBETOBOT'O MUKPOCKOIIA.

IKCKypcuu uiu 8U0e0IKCKypcuu

Brnanenue MeTojaMu n3ydeHust )KUBOW MPUPOIBI — HAOTIOACHUSIMH U YKCIIEPUMEHTAMH.

1. OpraHu3MBbI — Tes1a JKMBOM NPUPOABI

[TonsitTne 00  oOecneuenuu. Jlosiaepusie ©  sAepHble  opraHu3mbl. Kinetka u  ee
otkpsITHE. Kilerounoe crpoenue opranu3moB. Llutonorus — Hayka o kamepe. Kiierka — HauMeHb1as
€IMHUIIA KU3HECIIOCOOHOCTH M IKU3HENEATEIbHOCTH OpraHu3Ma. Y CTPOHCTBO YBEIMUYUTEIbHBIX
npuOOpoB: Nynbl U MUKpocKoma. CTpoeHHe KIETKH TOJI CBETOBBIM MHKPOCKOIIOM: KJIETOYHAs
000J109Ka, IUTOIIA3MA, SAPO.

O,Z[HOKJ'ICTO‘IHHG W MHOTI'OKJICTOYHBIC OpIraHHU3MBbI. KJ'IGTKI/I, TKaHH, Opradbl, CHCTCMbI OPI'aHOB.

H(PISHGI[CHTCJILHOCTB OopraHusma. Ocob0eHHOCTH BO3HHMKHOBCHUA u IMpoueccoB
KU3HCACATCIIBHOCTH paCTCHHﬁ, JKHUBOTHBIX, IMOTUOIINX U FpI/I6OB.

CBoiicTBa opraHu3ma: MUTAHUE, JIBIXaHHUE, BBIJICICHHUE, JIBH)KCHHE, PA3MHOXKEHUE, Pa3BHUTHE,
pa3IpakuMOCTh, MPUCITOCOOIEHHOCTh. OpraHu3M — eIMHOE CO3HAHUE.

Pa3nooOpasue opraHu3MOB W WX KIAacCU(PUKANUU (TaKCOHBI B OWOJIOTHMH: IAPCTBA, THIIBI
(oTaensl), KJ1acchl, OTPsiAbI (MOPSIKU), COCTABBI, POJIbL, BUABL. bakTepuu u BUPYChI Kak ()OPMBbI )KU3HU.
YOuBaloT 1 BUPYCOB B IPUPOJE U B KU3HU YEJIOBEKA.

Jlabopamopnusle u npakmuyecxkue padomot

N3yyeHne KIETOK KOKU YellyH JyKa MOoJI JYNOoiH U MUKPOCKOIIOM (Ha OCHOBE CaMOCTOSITEIILHO
MIPUTOTOBJIEHHOT'O MUKPOIIpenapara).

O3HakOMJIEHHE C TPUHIIUIIAMU CUCTEMATUKHN OpPraHU3Ma.
HaGmronenue 3a morpebieHneM BObI PaCTEHUSIMU.
1. Opranusmsbl U cpea 0OMTaAHUA

[Ipennoxenue o cpene ooburanus. Boanas, Ha3eMHO-BO3/yIITHAS, TOYBEHHAs, BHYTpUOpTaHHAs
cpena  obutanus. [IpeacraButenn  cpenpl  oOutaHusa. OCOOEHHOCTH  Cpelabl  OOWTaHUA
opranu3MoB. [Ipucnoco01eHns OpraHu3MoB K OKpysKaromien cpeze oouranus. Ce30HHbIe N3MEHEHHS
B KU3HU OpraHHU3Ma.

Jlabopamopuwsie u npaxmuyeckue pabomaot.

BrisiBenne npucmnocob6ieHnii Opranu3MoB K cpejie 00uTaHus (B HEKOTOPHIX MPUMEPax).

IKCKypcuu unu 6u0e0IKCKypcuu.



PacturenbHbIi ¥ )KHBOTHBIA MUP POIHOTO Kpas (KpacBeAcHUE).
1. Ilpupoansbie cooduecTBa

[Ipeuioxkenne o NPUPOAHOM cooOuiecTBe. B3aumMocBsa3u opraHuzanuii B IPUCYTCTBUHU
cooOmiectB. [IumeBsie  cBsi3u B cooOmiecTBax. [IumieBsle  3BEHBS, LEMU U CETH
nutaHus. [IpousBoaureny, noTrpeOUTENM M paspyllaTeld OCHOBAaHbl Ha  JI0Ka3aTesIbCTBaX
cooOmiectB. [Ipumepsl coxpaHeHHsI OKPY)KaIOLIEH cpensl (Jiec, mpyA, 03epo U APYrHe HNpPUPOIHbIE
coo0rmiecTBa).

HckyccTBeHHBIE COOOIIECTBA, MX OTJIMYHUTENBHBIE YEPThl OT OKpYy’Karomen cpenabl. [IpuuuHb
HEYCTOWYMBOCTH UCKYCCTBEHHBIX CO00MIECTB. POJIb MCKYCCTBEHHBIX COOOIIECTB B )KU3HU YEIOBEKA.

[Ipupoansie 30HbBI 3emuind, ux obutatenu. ®mopa u ¢dayHa BBIXOIAT B 30HY. Jlanmmadrer:
MIPUPOJIHBIE U KYJITYPHBIE.

Jlabopamopusie u npakmuyecxkue padomol.

M3ydeHrne MCKYyCCTBEHHBIX COOOLIECTB M WX oOuTareneil (M0 THUIy akBapuyma U JAPYTUX
HCKYCCTBEHHBIX COOOIIECTB).

IKcKypcuu unu 6ude0IKCKypcuu.
Wzydenue okpyxaromieil cpesl (Ha mpUpo/e jeca, 03epa, Ipyaa, JIyra v Jpyrux CTpaH).
CE30H y4eOHBIX TPEOOBAHHMIA B YCIOBUAX OKPYIKAIOILICH CPEIBI.

1. KuBasi npupoaa u YeJIOBEK

W3MeHeHns B NPUPOAE B CBSI3U C Pa3BUTHEM CEIBCKOTO XO34MCTBA, MPOM3BOJCTBA M pOCTa
HaceleHUs. B3 yenoBeka Ha KMBYIO NPUPOAY B XOJ€ UCTOPHUHU. [ 100anmbHBIE HKOJIOTHYECKUE
npobaembl. 3arpsi3HeHHe BO3AYIIHOM M BOAHOM o0Oosiouek 3eMiM, IMOTEepH IOYBBL, UX
npenoTBpaieHue. [lytn coxpaHeHus: OMONIOrMYECKOro pa3HooOpasusd. OXpaHsieMble TEpPPUTOPUU
(3amoBeIHMKH, 3aKa3HUKH, cllacaTelbHbIe ApKH, MaMATHUKU Npupoabl). KpacHas kaura Poccuiickoit
®enepannn. Oco3HaHUE KU3HU KaK BEJIUKON [IEHHOCTH.

Ilpakmuueckue padomut.

[IpoBenenue akuuii mo yOopke Mycopa B OmikaiilieM Jjecy, IMapke, CKBepe WM Ha
MIPULIKOJIBHOW TEPPUTOPHUH.
IJNTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOT'PAMMBI 110 BUOJIOI'MN HA YPOBHE
OCHOBHOI'O OBILEI'O OBPA3OBAHVS (BA3OBBIM YPOBEHE)

OcBoenue yueOHOTO penmeTa «bruonorus» Ha ypoBHE 6a30BOT0 00111ero 00pa3oBaHus J0HKHO
o0ecrieunBaTh JOCTIKEHUE CIEAYIONMMHU YYalllUMUCA JIMYHOCTHBIX, METANpPEIMETHBIX U
IIPEIMETHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI



JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS TNPOrpaMMbl 1O Ouosjoruu 06a30Boro oOpa3oBaHH
JOJDKHBI OTpa)kaTh TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJIUTH CHUCTEMOW TMO3UTHBHBIX IICHHOCTHBIX
OpHUEHTAIINI U pacIIUpPEHHE OIbITA IEATEIHHOCTH Ha €€ OCHOBE U B MPOIECCE pearu3aluid OCHOBHOM
KOHIICTIIINM BOCIIUTATENILHON JAESTEIHLHOCTH, B TOM YHCJIC B YACTH:

1) BbICcHICE OOpa30oBaHue:

TOTOBHOCTh K KOHCTPYKTHUBHOW COBMECTHOM JIEATEIbHOCTH MPHU BBHIMOIHEHUH UCCIEIOBAaHUN U
MIPOEKTOB, CTPEMJICHHE K B3aUMOIIOHUMAHHIO ¥ B3aUMOIIOMOIIIH;

2) N1aTPMOTHUYECKOI0 BOCIMTAHUS:

OTHOIIEHHE K OMOJIOTHH KaK K BaKHBIM (DaKTOpaM KyJIbTYphl, TOPJIOCTb 3a BKJIAJl POCCUICKUX U
COBETCKHX YUEHBIX B Pa3BUTUE MUPOBOM OMOJIOTUIECKON HAYKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

TOTOBHOCTh OIICHUBATH IIOBEJIECHHWE W JCHCTBUSA C TMO3ULIHUH MOPAIBHBIX HOPM U HOPM
HAIMOHAJILHOU KYJIbTYPBI;

MMOHMMAaHKE MPUHIMITHAIIBHOCTH HPABCTBEHHOTO aCMEKTa JACSTEIbHOCTU YEJIOBEKA B MEJIUIIMHE
¥ OMOJIOTHH;

4) 3cTeTUYECKOr0 BOCTIMTAHUS:

MMOHUMAaHKUE POJIM OUOJIOTUU BHE ICTETUYECKOU KYJIbTYPhI THUHOCTH;

5) ¢duszuyeckoro BocnuTaHusi, GopMUpPOBaAHMS KYJIbTYPbI 310POBbSI U IMOLMOHAIBHOTO
COCTOSIHMS:

OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBbIO M YCTAHOBKAa Ha 3/0pOBbII 00pa3 XU3HU
(3mopoBOe MHUTaHUE, COONMIOEHNE TMTHMEHWYECKUX MPaBUI U HOPMBI, cOATaHCUPOBAHHBIA PEXKUM
TpyJa U OT/AbIXA, pEryJisipHas JUHAMUKA aKTUBHOCTH);

OCO3HAaHWE TOCIEACTBUM M HENPUSATHE BPEIHBIX MpPUBBIYEK (YIMOTpeOJIEHHE aIKOTOJIs,
HapKOTUKOB, KypeHue) u Apyrux Gopm Bpeaa st GU3n4ecKoro U ICUXUUecKoro 370pOBbS;

coOJIroIeHHE MPaBUiI 0€30MIaCHOCTH, B TOM YHCIIC HABBIKU O€30MacHOT0 MOBEICHHUS B IPUPOTHOM
cpene;

c(hOpMHUPOBAHHOCTH HABBIKOB pepiieKCHUH, YIIPABICHUE CBOUM 3MOIIMOHATLHBIM COCTOSTHUEM;

6) TpynoBOro BocnuTaHus:

aKTUBHOE ydyacTHe B 0OecleYeHHH MPAaKTHUYECKUX 3aJad (B paMKaxX ceMbH, 00pa3oBaTeIbHON
OpraHM3allM, HACEJIEHHOTO MMyHKTA, Kpasi) OMOJI0rM4ecKOl 1 OCHOBHOM HaIlpaBJIEHHOCTH, MHTEpeca K
MPaKTUIECKOMY M3yUeHUI0 podeccuil, cBsi3eit ¢ Ononoruei;

7) IKOJIOTMYECKOT0 BOCIIMTAHMSI:

OpUEHTAIlMsl Ha TMpUMEHEHHEe OWOJIOTMYECKUX 3HAHUN TpU pelleHWu 3a7ad B 00JIacTH
OKpYKaroIlIeu Cpeibl;

OCO3HaHHUE IKOJIIOTUYECKUX MPOOJIEM U MyTel UX PeIlIeHus;

TOTOBHOCTb K IMOJYUYEHHUIO B IPAKTUYECKOM JCSITEIILHOCTH TJIaBHOW HANPABIECHHOCTH;

8) HeHHOCTH HAYYHOI 0 NO3HAHUS:

OpPUEHTAIIMS Ha COBPEMEHHYIO CHCTEMY HaYUHBIX MPEICTABIECHUN 00 OCHOBHBIX OMOJIOTMUECKUX
MIPUHIMIIAX, B3AUMOCBSI34X YEJIOBEKA C MPUPOJAHON U COIMAIBHOW SKOHOMUKOM;

MMOHMMAaHHE POJIN OMOJIOTUYECKON HAayKH B 001aCTH HAYYHOTO MUPOBO33PEHUS;

pa3BUTHE HAy4YHOW IJF0OOO3HATENBHOCTH, HWHTEpeca K OHOJOTMYECKOW HayKe, HaBBIKOB
HCCIIEIOBATENbCKOM 1€ATEIbHOCTH;

9) aganTanus 00y4awUerocss K M3MEHAIIUMCH YCJIOBUSIM CONMAJIBHOW M NMPHUPOIHOM
cpeabl:

aJIeKBaTHAsl OLIEHKA U3MEHSIOLIUXCS YCIIOBUIA;

MPUHATHAE PEIICHUH (MHIWBHUIyATbHOE, B TPYIIE) B WU3MEHSIONIMXCS YCIOBUSX HAa OCHOBE
aHayM3a OMoIoTnYecKol HH(MOPMAIINK;

IJIaHUPOBAHHUE JIEHCTBUI B HOBOM CUTYyaIlMl Ha OCHOBE 3HaHUH OMOJIOIMUYECKUX MPUHIUIIOB.

METAINIPEJMETPHBIE PE3YJIbTATbBI



MeramnpeaMeTHble pe3ybTaThl OCBOEHMsI IPOrpaMM IO OHMOJOIMH OCHOBHOTO OOLIETo
00pa3oBaHMsl, JODKHBI OTPaXKaTh BIIaJICHUE YHUBEPCAIbHBIMU YUEOHBIMU JICHCTBUAMMU:

Ilo3HaBaTeabHBIE YHUBEPCAJIbHbIC TEXHOJOTHYECCKHE HeﬁCTBHﬂ

1) 6a3oBble JIOTUYecKHe AeiiCTBUSA:

BBISIBJISITH M XapaKTepU30BaTh OCHOBHBIC MTPU3HAKN OMOJIOTHYECKUX OOBEKTOB (SIBICHUI);

COXPaHSIEMBII CYIIECTBCHHBIA MPHU3HAK KIACCU(PUKAIUN OMOJIOTHYECKIX OOBEKTOB (SIBJICHHUIA,
MIPOLIECCOB), OCHOBAHUE /1JIsi 0000IICHUS U CPaBHEHUS, KPUTEPH IPOBE/ICHHUS aHAIIN3A;

C YUETOM MPEJI0KCHHON OMOJIOTHYECKOM 3a/1a4M BBISIBUTH 3aKOHOMEPHOCTH U TPOTUBOPEUHS B
paccmarpuBaeMbiXx  (GakTax M HAONIOJCHUAX, MPEAJIOKUTh KPUTEPUU  JJS  BBISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

BBISIBJIATH J1eUUUThl MHGOpPMAIMU, TAHHBIX, HEOOXOAUMBIX MJISi PELICHHs IOCTABIICHHOM
3aj]auu;

BBISIBJISITH NPUYUHHO-CJIC/ICTBEHHBIE CBSI3W MPU U3YYCHUU OHOJIOTUYECKUX SBICHUNA H
IIPOIIECCOB, JIeNaTh BBIBOJBI C WCIIOJIb30BAHUEM JIEAYKTHBHBIX W WHIYKTHBHBIX YMO3AKITIOUCHUH,
YMO3aKJTIOUEHUN IO aHATIOTHH, (POPMYIHPOBATH TUIIOTE3BI O B3AUMOCBSI3SX;

CaMOCTOSITENIFHO ~ BBIOpaTh CIOCOOBI  pelieHHus ydeOHOW OWONOrMYecKod 3amaunm  (C
ypaBHOBEIIMBAHHEM HECKOJbKUX BapUaHTOB pPEIICHMs], BHIOpATh Hanbosiee MOAXOIAIINI BapUaHT C
Y4ETOM CaMOCTOSTEIHLHO BBIJICIICHHBIX BAPUAHTOR).

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBUS:

MCIIOJIb30BaTh BOMPOCHI KaK MCCIICIOBATEIILCKIII HHCTPYMEHT TIO3HAHHS,

(dbopMynHupoBaTh BOIPOCHL, GUKCHUPYIOIINE Pa3phIB MEXKAY PEaIbHbIM U JKEIaeMbIM COCTOSTHUEM
CUTYalluu, OOBEKTOM, U CAMOCTOSATEIHHO COXPAHSITh UCKOE U CYIIECTBYIOIIIEE;

chOpMHUPOBATH TUIIOTE3y 00 MCTUHHOCTU CIPABEJIMBBIX CYXJICHHM, apryMEHTHPOBATH CBOIO
MO3UIUI0, MHCHHE;

MPOBEICHUE  CaMOCTOATEIBHO  COCTABJICHHOIO IUIaHa  HAONMIOACHUS, TEPEHOCOYHOTO
OHMOJIOTMYECKOr0 JKCIepUMEHTa, HEOOJBIIOr0 HCCIEOBAHMUS MO YCTAHOBJICHHUIO OCOOEHHOCTEM
Oouosornueckoro o0bekTa (mporecca) U3yuyeHuss TPUUUMHHO-CIIEACTBEHHBIX CBSI3€H M 3aBUCUMOCTEN
OMOJIOTMYECKUX 00BEKTOB MEXIY COOO0I;

OIICHUTh MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(POPMAIUH, TTOTYICHHON B XO7¢ HAOIIOACHUS U
IKCIIEPUMEHTA;

CaMOCTOSITEITLHO (POPMYITUPOBATH OOOOMIEHUS W BBIBOABI IO Pe3yJIbTaTaM TPOBEICHHOTO
HaONIO/IeHUs, PKCIIEPUMEHTA, BJIAJICHUsS MHCTPYMEHTaMH, pe3yibTaThl JOCTOBEPHOCTH BBIBOIOB H
000011IEHNI;

CIPOTHO3UPOBATh BO3MOXKHOE JalbHEWIIee pa3BUTHE OHUOJOTMYECKHUX IMPOILECCOB M UX
MTOCJICJCTBUI B aHAJIOTUYHBIX WJIH CXOJHBIX YCTAHOBKAX, & TAK)KE BBIIBUHYTH OOPHOY 3a MX pa3BUTHE
B HOBBIX YCJIOBHSIX U KOHTEKCTaX.

3) padora c nnpopmanmeii:

MPUMEHSITh pPa3NUYHbIE METOJbI, HHCTPYMEHTHI M 3alpochl TIpU TOUCKE U OTOOpe
Owmoorndeckoi WHOOPMAIMKA WM JAHHBIX W3 HCTOYHHKOB C YYE€TOM MPEIJIOKEHHOW Y4eOHOM
OMOJIOTUYECKOH 3aauu;

BBIOMpAaTh, aHAIM3UPOBATH, CHUCTEMATH3UPOBATH W HWHTEPIPETHPOBATH OHOJOTHYCCKYIO
nH(OPMAIIHIO Pa3IMYHBIX BUIOB U (HOPM MPEICTABICHHUS;

HAXOXJICHUE CXOIHBIX apTyMEHTOB (TIOJTBEPKIAIOIINE WM ONPOBEPTaIONINEe OJTHY U Ty XKe
UJICI0, BEPCHUIO) B PA3IMYHBIX UCTOYHHKAX WH(OPMAIINH;

CaMOCTOSITENIbHO ~ BBIOpaTh  ONTUMalbHYIO (OpMy TMpeAcTaBieHUus HHPOpMALUU U
WJUTIOCTPUPOBATH PEIlIaeMble 33a/1a4M MMEPEHOCHBIMH CXEMaMH, AUarpaMMaMu, WHOW TpauKoi U ux
KOMOHWHAIIHSIMU,

OLICHUTH HAJC)KHOCTh OMOIOTUYECKOW MH(POPMAIIMH 110 KPUTEPHUSAM, TPEUI0KEHHBIM YUUTEIIeM
W chOpPMYTUPOBAHHBIM CAMOCTOSTEIIBHO;



3alIOMUHATh U CUCTEMATHU3UPOBATh OMOJIOTHYECKYIO0 HH(OPMALIUIO.

KOMMyHI/IKaTI/IBHBIe YHUBEPCAJTBbHBIC TEXHOJOTNYECKUE JelcTBUA

1) o0menue:

BOCIPUHUMATh W (HOPMYJIUPOBATh MHEHHUS, BBIPaXKaTh 3MOIMU B IPOIECCE BBIMOJHCHUS
MPAKTUYECKUX U Ja0OpaTOPHBIX padoT;

BBIp2XaTh ce0s1 (CBOIO TOUKY 3PEHHsI) B YCTHBIX M MUCbMEHHBIX TEKCTaX;

pacro3HaBaTh HeBepOaJbHBIE CPEICTBa OOIICHUS, TOHUMATh 3HAUYCHUE COITMATBHBIX 3HAKOB,
3HaTh M PACIO3HABATH TMPEIANOCHUIKH KOH(QIMKTHBIX CUTYallMd M CMSTYaTh KOH(MIWKTBHI, BECTH
MepErOBOPHI;

MMOHMMATh HAMEPEHUS APYTUX, BBIPAXKATH YBAXUTEIHHOE OTHOIICHHWE K COOCCENHUKY U B
KOppEeKTHOH opme GopMyTHMpOBaTh CBOU BO3PAKEHUS,

B XOJie nuanora u (Win) oOCYXIACHHsS 3a/1aBaTh BOMPOCHI MO CYIIECTBYIOMICH 00CYXKIaeMoit
OMOJIOTMYECKOM TEME M BBICKA3bIBATh UJICH, IICJICHAIIPABICHHBIC HAa PEIICHHE OMOJIOTMYECKUX 3a/1a49 U
MOJI/IepKaHue OJIar0KeIaTeIbHOCTH OOIICHUS;

CONOCTAaBJIATh CBOM MHEHMSI C MHEHUSIMU APYIMX YYaCTHMKOB AMAJIOra, HaXOAWUTh JETalIU U
CXOJICTBO TTO3UIIHI;

MyOJIUYHOE BBICTYIICHUE O PE3yJbTaTax YCIEIIHOTO OMOJIOTMYECKOro OMbITa (IKCIEPUMEHTA,
HCCIIEI0BaHUS, TIPOCKTA);

CaMocTosTenbHO BEIOpaTh (hopMy MpeICTaBICHHS C YYETOM 3a/1a4H, PE3CHTAIUHU U OT/IEIBHOTO
HMCTOYHHUKA, U1 B COOTBETCTBUH C 3THM COCTaBUTH YCTHBIC M MUCbMEHHBIC TEKCTHI C UCIOJIb30BAHUEM
WUTIOCTPATUBHBIX MaTEPUAJIOB.

2) coBMeCTHAas JIesiTeJIbHOCTD:

MOHMMATh M HKCMOJB30BATh MPEUMYIIECTBA KOMAHAHOW WM HHAMBUAYATBbHON pabOThI MHpH
OTpe/ICJICHUN KOHKPETHBIX OMOJIOTHYECKUX IMPOoOJeM, 00OCHOBBIBATh HEOOXOAMMOCTh TPUMEHEHUS
IpyNnoBbIX (OpM B3aUMOICHCTBUS NIPH PEIICHUH MIOCTABICHHON YUeOHOH 3a1a4u;

MPUHATH 11€JIb COBMECTHOM JEATEIbHOCTH, KOJUIEKTUBHO IOCTPOUTH €€: OTPa3uTh pOJib,
JIOTOBAPUBATHCS, 00CYX IAaTh MPOIIECC U COBMECTHBIN pe3yJibTaT paboThl, yMETh 00CYK/1aTh MHEHHUS
HECKOJIbKUX JIIO/IeH, oOecreunBaTh HaJEKHOCTh ACUCTBHIA, PYKOBOAUTH, BBIMOJHATH MOPYUYEHUS,
IO TUMHSATHCS;

IUIAHUPOBATh OPTaHU3AlMI0 COBMECTHOM paboThl, OMpPENeNsTh CBOIO poONib (C  y4yeToM
MPEANOYTEHUH U BO3MOXKHOCTEH BCEX YYAaCTHUKOB B3aUMOJCHCTBUS), PACTIPENETSATh 3a/1a4u MEXKITY
y4aCTHUKaMU KOMaH/Ibl, y4aCTBOBATh B TPYMIIOBLIX popMax paboThI (00CYKIeHHS, 00MEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U JAPYTHE);

BBITIONTHSATH CBOIO YacTh PabOThI, 00ecreunBaTh Ka4eCTBEHHBIN Pe3yIbTaT B CBOEM HANPaBICHUH
Y KOOPJAMHUPOBATH CBOM JICHCTBUS C IPYTUMHU YUaCTHUKAMU KOMAaH/IbI;

OLICHUTh Ka4yecTBO CBOETO BKJaJa B OOMIMH MPOIYKT MO KPHUTEPHUSM, CAMOCTOATEIHHO
chopMHUPOBATH B3aMMOICHCTBHE B3aUMOICHCTBUSI, CPABHUTH PE3YJIHTATHI C UCXOIHBIM COCTMHEHUEM
W BHECTH BKJIAQJ KaXIOrO YJeHa KOMaHAbl B JOCTH)KEHHE pe3ylbTaToOB, pasleluTh cdepy
OTBETCTBEHHOCTH U 00€CIIEUUTH HAJICKHOCTD, IPEAOCTABICHHYIO OTYETOM TIE€pE]] CIEICTBUEM;

OBJIAJIETh CHUCTEMOW YHHMBEPCAIbHBIX KOMMYHHKATHUBHBIX JIEHCTBUHM, KOTOpas oOecrmeunBaeT
c(hOpPMHUPOBAHHOCTDH COITMATBHBIX HABBIKOB M SMOITMOHAIBHOTO HHTEIIJIEKTA 00y YarOIIUXC .

Pel"yJIﬂTI/IBH])Ie YHUBEPCAIAbHBIC TEXHOJOIHIECCKHUE JelcTBUA

Camoopranu3anusi:
BBISABJISAATH HpO6HeMI-;I JJi4 pCIICHHA B JXU3HCHHBIX W HAYUYHBIX YUYPCKACHUAX, HCIIOJIb3YA
OMOJIOTUYECKHE 3HAHUS,



OpPUEHTHPOBATHCS B PA3NUYHBIX MOAXO0JaX MPHUHITHUS pelleHUui (MHAUBHUIyalbHOE, IPUHATHE
pellIeHnii B rpyMIe, IPUHATHE PELLIEHUH ),

9TOOBI COCTaBUTH AJITOPUTM pEIICHUs 3amadyu (WM €ro 4acTh), BBIOpATh CIOCOO pelIeHUs
yueOHOM OMOJIOrnYecKoi 3a1a4u ¢ y4€TOM MMEIOIIUXCS PECYpPCOB M €CTECTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATH Ipe/jiaraeMble BAPUAHTHI PELICHUM;

COCTaBUTh IUIAaH JCHCTBHHA (IUTaH peanu3alii alropuTMa pELICHHUs), CKOPPEKTUPOBATH
MPEJIOKEHHBI QITOPUTM € Y4ETOM TMOJNyYEHHUST HOBBIX OHMOJOTMYECKMX 3HAHUHM, H3y4aeMbIX
OHOJIOTHUYECKUM 00BEKTOM;

nenath BbIOOp 1 OpaTh Ha ce0si OTBETCTBEHHOCTD 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTELIEKT:

BJIa/IETh METOJIaMU CAMOKOHTPOJISl, CAMOMOTHUBALIUU U pediiekcuu;

JaTh OIEHKY CHTYAIlMH U MPEJIOKUTH IUIaH €€ N3MCHCHHIA,

YUHUTHIBATh KOHTEKCT WM IMPEIBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTHb MPHU PELICHUH
yueOHOM OMOJIOrHYecKOr 3aauH, aAaTHPOBATh PEIICHUE K MEHSIOIUMCS 00CTOSTEIbCTBAM;

OOBSACHATH NPUYMHY JOCTUKEHHUS (HEIOCTUKEHHUSI) Pe3yJIbTaTOB JI€ATEIbHOCTH, J1aBaTh OLICHKY
MPUOOPETEHHOMY OIIBITY, YMETh HAaXOAUTh MO3UTUBHOE B IMIPOU3OIICAIINX CUTYAIINSX;

BHOCUTH KOPPEKTHBBI B JEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENHCTB, W3MEHHUBILIUXCS
CUTYyaluii, ONIMOOK, BO3HUKIINX B PE3yJIbTATE;

OLICHUTh COOTBETCTBHUE PE3yJIbTaTa IEJIU U YCIOBHIA;

MIPOSIBIISATh, HA3bIBATh M YIIPABJISATH CBOMMH MCTOYHHKAMH YHEPTUM W MCTOYHUKAMH dHEPTHU
ApYTHX;

BBISIBJISTH M aHATTM3UPOBATH IPUYUHBI IMOIINI;

MIOCTaBUThH ce0s1 HA MECTO JPYroro 4eloBeKa, IOHUMATh MOTHUBBI M HAMEPEHHUSI IPYTroro;

peryaupoBath crioco0 BBIPaKEHHS SMOLIUH.

IIpunsitue cedst U APyrux

OCO3HAHHO 00pAIIAsCh K YEIOBEKY, IO €r0 MHEHUIO;

BaTaTh CBOE MIPABO Ha OLIMOKY U MPU3HABATh TAKOE XK€ MPaBO JIPYroro;

OTKPBITOCTh ce0€ U IPYyromy;

OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

BJIQJICTh CUCTEMOW YHUBEPCATBHBIX YUCOHBIX PETYJIATUBHBIX JICHCTBUI, KOTOpas 00ecreunBacT
yIpaBlIeHUE CMBICTIOBBIMU YCTAHOBKAMU JTUYHOCTH (BHYTPEHHSISI TIO3UIIMSI IMYHOCTH ), M )KU3HEHHBIX
HaBBIKOB JINYHOCTH (YTIpaBIIeHHs COOO0M, CAMOAUCIIUIUINHBI, COOTBETCTBHSI ITOBEJICHHS).

INPEAMETHBIE PE3YJIbTATbBI

[Ipenmer pe3ysbTaTOB OCBOECHUS MIPOrPaMMBbI 110 OMOJIOIMH K OKOHYaHUIO 00YUYeHuUs € 5 knacce:

XapaKTepu30BaTh OWOJIOTHIO KaK HAayKy O JXHBOW IPHUPOJE, HA3bIBaTh IPU3HAKU IKHBOTO,
CpaBHUBATh OOBEKTHI )KUBOI U HEXKUBOM MPUPOIBI;

MEPEYHCISITh HCTOYHUKN OMOJIOTHYECKUX 3HAHHUH, XapaKTepHU30BaTh 3HAYEHUE OMOIIOTHIECKUAX
3HaHUM [ COBPEMEHHOT0 YelloBeKa, Ipodeccuu, cBI3aHHOM ¢ buonorueil (4-5 nmpodeccuit);

MIPUBOJIUTH BUIbI BKJIa10B poccuiickux (B ToM uncie B. U. Bepnanckoro, A. JI. UnkeBckoro) u
3apyOexHBIX (B TOM uncie Apuctorens, Teodpacta, ['nnnokpara) yuéHbIX B pa3BUTUN OUOJIOTHH;

WUMETH TPEJICTABICHNE O OCHOBHBIX OMOJIOTHYECKUX TPOIIeCCax ! SIBIICHUSX: MUTAaHHUE, TbIXaHNE,
TPaHCIIOPTUPOBKA BEIIECTB, pa3Apa)kUMOCThb, POCT, pa3BUTHE, TBIKEHUE, PA3MHOKEHUE;

MPUMEHSTh OMOJIOTUYECKHE TEPMUHBI M TIOHATHA (B TOM YHCIE: JKUBOE TEJIO, OHMOJIOTHS,
9KOJIOTHS, IIUTOJIOTHUS, aHATOMMS, (PU3HOIOTHs, OMOTOrHYeckasi CHCTeMaTHKa, KJIeTKa, TKaHb, OpraH,
crcTeMa OpraHW3Ma, OpPTaHW3M, BUPYC, JBIKCHHE, NMUTaHWEe, (POTOCHHTE3, IBIXaHWE, BBHIIEICHUE,
pa3ApaXuMoCTh). , POCT, Pa3MHOKEHUE, pa3BUTHE, cpefa OOWTaHMSA, MPUPOJHOE COOOIIECTBO,
HCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBUY C TIOCTABJICHHOH 3a/1au€il U B ECATHIICTHH;

CYLIECTBYIOT MO BHELIHEMY BHJIY (M300pakeHUSIM), CXeMaM M OIUCAHUAM JOSACPHBIX M
SIEPHBIX TEJl, PAa3JIMYHBIX OMOJIOTHUECKUX OOBEKTOB: PACTCHUH, JKUBOTHBIX, TPUOOB, JIMIIAIHAKOB,



OaKkTepHii, MPUPOJIHBIX U UCKYCCTBEHHBIX COOOIIECTB, B3aUMOCBS3€il OPraHU3MOB B NPUPOAHBIX U
HCKYCCTBEHHBIX COOOIIECTBaxX, mpeacTaButTeneit (haopsl u GayHsl 30HBI 3eMIu 3eMiH. , JaHAIA(ThI
IIPUPOJHBIE U KYJIbTYpPHBIE;

MIPOBOJIUTH OIUCAHWE OpraHu3Ma (pacTeHWH, >KUBOTHBIX) MO 33JaHHOMY IUIaHy, OT/aBaTh
IPEINOYTEHUE JONOJHUTENbHBIM IPU3HAKaM U IpoleccaM KHU3HEIEATEIbHOCTH OpPraHU3MOB,
XapaKTepu30BaTh Teja KaK TeJsa KUBOW MPUPOJBI, EPEUUCISATh OCOOCHHOCTH PAacTEeHUil, )KUBOTHBIX,
Ipu0OOB, JTUIIAHHUKOB, O0JI€3HEN U BUPYCOB;

pPacKpbITh TMOHATHE O cpene oburtaHus (BOMHOHM, HA3€MHO-BO3IYIIHOW, IMOYBCHHOM,
BHYTPHOPraHHOM), YCIOBUAX CpeJibl OOUTAHHUS;

NPUBOANTH BHJIBI, XapaKTEPU3YIOIIHE MPHUCIIOCOOICHHOCTh OPraHU3MOB K Cpele OOUTaHus,
B3aMMOCBSI3U OPraHU3MOB B COOOIIECTBAX;

MPEANOYTEHUE OTIIMYUTEIBHBIX OCOOCHHOCTE! SBICHUI U NCKYCCTBEHHBIX COOOIIECTB;

apryMEeHTHPOBaTh OCHOBHBIE IIPABUJIA TIOBEJCHUS UEJIOBEKA B IIPUPOJIE U OOBACHATH 3HAUCHUE
MIPUPOJIOOXPAHHON JAEATEIbHOCTH YEI0BEKa, aHATU3UPOBATH TI100abHBIC KOIOTHYECKHE TIPOOIEMBI;

PaCKpBITh POJIb OMOJIOTUHU B IPAKTHUECKON AEATENbHOCTH YEJI0BEKa;

B KOHKpETHBIX pUMEpax YIOMHUHAIOTCS CBSI3U 3HAHUU B 007acTH OMOJIOTHH, MOIyYECHHBIE U3
MaTeMaTHKH, IPeIMETOB I'YMaHUTAPHOr'0 LIMKJIA, B 3aBUCUMOCTH OT I'pa)uKOB UCKYCCTBA;

MPOBOJIUTH MPAKTHYECKHE pPAa0OThl (MOUCK HMH(OPMAIMKM C HCIIOJB30BAaHUEM PA3THYHBIX
HCTOYHMKOB, OINMCaHME OpraHM3Ma I0 33JaHHOMY IUIaHy) U JabopaTtopHble palOoThl (pabora ¢
MHKPOCKOIIOM, 3HAKOMCTBO C PAa3JIMYHBIMH METOJIAMH U3MEPCHHUS M CPABHCHUS J)KUBBIX 00BHEKTOB);

IPUMEHATh METOAbl Ouonorun (HaOaroAeHUe, OINucaHue, KiaccuduKaluus, H3MEpEeHue,
HKCIEPUMEHT): HAOJIIOJICHNE 32 OPTaHu3MaMH, MCCIEeI0OBaHNE OMOJIOTHUECKUX 00BEKTOB, IPOIIECCOB
U SIBJIEHUH, BBINOJIHEHHE OMOJIOIMYECKUX PUCYHKOB M U3MEPEHHUE OUOJIOTHYECKUX OOBEKTOB;

BJIQJIETh IPHEMaMH paldoT C JYIOid, CBETOBBIM H IIU(PPOBBIM MUKPOCKOIIAMH IIPU PACCMOTPEHUH
OMOJIOTrMYECKUX O0BEKTOB;

coOmogaTh mpaBwia O€30MacHOTO Tpyna npu pabore ¢ y4dyeOHBIM U JTaOOpPATOPHBIM
000py/I0BaHUEM, XUMHUYECKOH MOCYJJOH B COOTBETCTBMM C METOJMKAMHU HA ypOKE, BO BHEYPOUHOMU
NS TeTbHOCTH;

UCIOJb30BaTh IPU BBINOJHEHUH YYEeOHBIX 3aJaHUi Hay4YHO-TIOMYJSIPHYIO JIUTEpaTypy IO
OMOJIOTHH, CITPABOYHBIC MaTEePHAIIbI, pecypchl MIHTepHeTa;

CO3J/1aBaTh MUCbMEHHBIE M yCTAPEBIIINE COOOLIEHHUS, UCIIOb3Ysl MOHATHBIN anmnapar u3y4aeMoro
paznena OMOJIOTUH.

[Ipenmer pe3ysbTaTOB OCBOECHUS MPOrPaMMBbI 110 OMOJIOIMH K OKOHYaHUIO 00y4YeHuUs ¢ 6 Kknacce:

OXapaKTepu30BaTh OOTaHMKY KakK OMOJIOTMYECKYIO HayKy, €€ paslielbl U CBA3b C JAPYTUMHU
HayKaMH 1 TEXHUKOM;

MPUBOAUTH BKJIAIel poccuiickux (B Tom uucie B. B. Jlokyuae, K. A. Tumupszes, C. TI.
HaBammH) u 3apyOexHbIX y4€HbIX (B ToM uucie P. I'yk, M. Manbnuru) B pa3BuTHe HayKH O
pacTeHUsX;

MIPUMEHSATH OMOJIOTUYECKHE TEPMUHBI U MOHATHUS (B TOM YHCIIE: PAaCTEeHHUE, PACTUTEIbHAS KIIETKA,
pacTuTenbHas TKaHb, OPraHbl PacTEHUM, CHCTEMa OpPraHOB PACTEHUM: KOpEHb, MOOEr Movka, JHCT,
BUJIOU3MEHEHHBIE OpraHbl, 1[BETOK, IUIOJ, CEMs, PACTUTEIbHBIMN OpPraHU3M, MUHEPAJIbHOE NUTAHUE,
(dboTOCUHTE3, IBIXaHUE , POCT, PAa3BUTHE, PA3MHOXKEHHE, KJIOH, pa3pa)kuMOCTh) B COOTBETCTBUU C
IIOCTaBJICHHOM MPOrPaMMOU U B I€CATKH;

ONKCHIBATh CTPOEHUE U IKU3ZHEICSITENbHOCTh PACTUTENILHOTO oOpraHu3Ma (10 MNPUHIUILY
MOKPBITOCEMEHHBIX WJIM IIBETKOBBIX): COOTHOIIEHUE BOJbI U MUHEPATIbHOIO MUTaHMs, (OTOCHHTE3A,
JBIXaHHWsl, TPAHCIIOPTAa BEIECTB, POCTA, PA3MHOXKEHUS, PAa3BUTHUS, CBSI3M OCTATKOB BETE€TaTUBHBIX U
TE€HEPATUBHBIX OPraHOB PACTEHUH C UX CYILECTBOBAHUEM;

oOHapyXUBaTh U ONMUCHIBATH KUBbIE U TepOapHbIe IK3EMILISIPbl PACTEHHI M0 3aJaHHOMY ILJIaHy,
YaCTH pacTeHUH 10 U300paKEHUAM, CXEeMaM, MOJIEIISIM, MYJISKaM, pebeHbIM TabIuIaMm;



OXapaKTepu30BaTh MNPU3HAKU PACTEHHM, YpOBHM OpraHU3allid pPaCcTUTEILHOTO OpraHu3Ma,
YaCTH PAaCTEHUI: KJIeTKa, TKAHU, OPraHbl, CHCTEMbI OPTraHOB, OPTraHHU3M;

CpPaBHMBATh PAaCTUTEJIbHbIC TKAHU U OPTaHbl PACTEHUI MEX1y COOOIi;

MIPOBOJIUTH MPAKTUUECKUE U JIAOOpAaTOPHBIE PAOOTHI 110 MOP(OIOrUU U (HU3NOIOTUH PACTCHUH,
B TOM uucie paboThl ¢ MHKPOCKOIOM C CTAallMOHAPHBIMHU ((PUKCUPOBAHHBIMH) M BPEMEHHBIMU
MUKpOIIpenapaTaMy, HCCIe0BATENbCKUE pabOThl C MCIOJIb30BAHUEM NPUOOPOB U MHCTPYMEHTOB
nudpoBoii taboparopuu;

XapaKTepu30BaTh MPOIECCHl KU3IHENEATCIBHOCTH PACTEHUI: HCHOJb30BAHHWE BOJBI H
MUHEPAJILHOTO MHUTaHUS, (POTOCHHTE3a, NbIXaHUs, POCTA, PA3BUTHSI, MPUHIUIIOB €CTECTBEHHOTO U
HCKYCCTBEHHOTO  BETE€TAaTHMBHOTO Pa3MHOXEHHS, CEMEHHOrO pPa3MHOXKEHHUS ([0 TMpHYMHE
MOKPBITOCEMEHHBIX, TN [[BETKOBBIX);

BBISIBJIATH IPUYMHHO-CJICICTBEHHBIE CBSI3U MEX/y CTPOSHHEM U YCTPOWCTBOM TKaHEH U OpPraHoOB
pacTeHUIA, CTPOCHUEM U KHU3HEICITEIbHOCTbIO PACTCHHUIA;

KJ1accu(UIIUPOBATh PACTEHHSI U MX YaCTH 10 Pa3HbIM OCHOBAHUSIM;

OO0BSICHUII POJIb PACTCHUIA B IPUPOJIE U KU3HU YETIOBEeKa: 3HaUeHHe (POTOCHHTE3a B IIPUPO/JIE U B
KHU3HH 4YellOBeKa, OHMOJIOTWYECKOe M XO3SMCTBEHHOE 3HAueHHE BHJOW3MEHEHHBIX I00EroB,
XO035IIICTBEHHOE 3HAYEHHE BET€TaTUBHOTO PAa3MHOKEHHUS;

MIPUMEHSTH MTOJTyYEeHHBIE 3HAHUS JIJIS1 BRIPALIMBAHUS U PA3MHOKEHHS KYJIbTYPHBIX PacTeHUI;

METO/IbI MCIIOJI30BAHUS OMOJIOTHH: BECTU HAOIIOICHUS 32 PACTCHUSIMH, OMICHIBATh PACTECHUS U
WX 9aCTH, CTAaBUTh MMPOCTEHUIITNE OMOIOTMYECKHIE OTBITHI H SKCIICPUMEHTHI,

coOmrofarth mpaBuia Oe30MacHOro TpyAda Npu paboTe ¢ ydeOHbIM U J1abOpaTOPHBIM
000pyI0BaHUEM, XHMHUYECKON TOCYJ0W B COOTBETCTBUU C METOAMKAMH YPOKOBOH M BHEYpPOUYHOU
NeSITeNIbHOCTH;

B KOHKpETHBIX pUMepax HCIOJIB3YIOTCS CBSI3M 3HAHUN B 00JIACTH OMOJIOTUH, TIOJTYYECHHBIC W3
MaTeMaTHKH, reorpaduu, TEXHOJIOTUH, MPEAMETOB T'YMAHUTAPHOTO IUKJA, PA3JIMYHBIX TpaduKoB
HCKYCCTBA;

BIIa/IeTh npuémMamu paboThl ¢ Ononoruyeckoi nHpopmalmeit: GopMyIMpoBaTh OCHOBAHUS IS
M3BJICUCHHS U 00001IeHNsT nHPOpMALlUK U3 JIBYX MCTOUYHHUKOB, TPEOOPa30BbIBATH MHPOPMALIUIO U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

CO3/1aBaTh MUCHMEHHBIC M yCTAPEBIITNE COOOIICHNUS, HCITOB3YS MOHATHBIN armapar u3y4aeMoro
paznena OHOJIOTHH.

[Ipenmert pe3ybTaToOB OCBOEHUS IPOTrPaMMBbI 10 OMOJIOIMH K OKOHUAHUIO 00yUYeHUs @ 7 Kaacce .

OXapaKkTepu30BaTh MPUHIUIIBI KJIACCU(DUKALIUN pACTEHUI, OCHOBHbBIE CUCTEMATHYECKHE IPYIIITBI
pacTeHuii (BOJIOPOCIIN, MXH, IIJIayHbI, XBOILY, TAIIOPOTHUKH, TOJIOCEMEHHbIE, TOKPBITOCEMEHHbIE WU
I[BETKOBEIE);

MIPUBOJUTH BKJIaAbl poccuiickux (B Tom uncie H. U. BaBunos, U. B. Muuypun) u 3apy0OexHbIxX
(8 Tom uncne K. Jlunneit, JI. ITactep) y4€HbIX B pa3BUTHE HAYKU O pacTEHUX, Tpulax, JUIIaiHUKaX,
OaKTepusx;

IPUMEHSATh OMOJOTMUYECKHE TEPMUHBI U MOHATHA (B TOM YHCIie: OUOJIOTHS, SKOJIOTUSl PACTEHUH,
MUKOJIOTHS, OaKTEpUOJIOTHs, CUCTEMAaTHKa, LIapCTBO, OTHEN, Kiacc, CEMEWCTBO, POJ, BUM, KUBas
(dopma pacTeHui, cpeaa 0OMTaHus, paCTUTEIbHOE COOOIIECTBO, BBICIIINE PACTEHHUS, HU3IINE paCTEHUs,
CIIOPOBBIE). PACTEHHUS, CEMEHHBbIE€ pPACTEHUS, BOJSHUKHU, MXH, IJIAYHbI, XBOLIM, MANOPOTHUKH,
rOJIOCEMEHHBIE, TOKPBITOCEMEHHbBIE, OaKTepUH, TPHOBIL, TUIIAHHIKN) B COOTBETCTBUH C IOCTABJICHHOM
IpyNIoON U B MATHAILATH;

pa3nuyaTth M OIMCHIBATh KMBBIE U IepOapHBbIE HK3EMIUISIPhl PACTEHUH, YaCTH PACTECHHUU I10
M300paKeHUsIM, CXeMaM, MOJIESIM, MYJIsKaM, pelbe@HbIM TabauiaMm, rpudam 1o u300pakeHusM,
cxemam, MyJIsbkaM, OaKTepUsM 10 U300paKeHHSIM;

BBISIBJIATh IIPU3HAKU KJIACCOB MOKPBITOCEMEHHBIX WJIH I[BETKOBBIX, CEMENCTBA JABY/IOJBHBIX U
OJIHOJOJIBHBIX PACTEHUH;



OIIPENIENIAIONIEE CHUCTEMATUYECKOE TIOJI0KEHUE PpACTUTEIbHOIO OpraHu3Ma (Ha OCHOBE
MTOKPBITOCEMEHHBIX, WM [IBETKOBBIX) C IOMOIIBIO ONPEAECINTENbHBIX KapT;

IIPOBOJIUTH MPAKTUYECKHE U Ja0OpaTOpHbIE PabOThl IO CHCTEMATUKE PACTEHUH, MUKOJIOIUU U
MHUKPOOHOJIOTHH, B TOM YHCIE€ PAOOTHI C MHUKPOCKOIOM C TOCTOSHHBIMH ((UKCUPOBAHHBIMH) H
BPEMEHHBIMU MUKpOIIpENapaTaMH, HCCIIENOBaTEIbCKUE padOThl C MCIIOJIB30BaHUEM INPHOOPOB U
MHCTPpYMEHTOB 1u(poBoii 1aboparopuu;

IIPEUIOKEHBl JTOTIOJIHUTEIbHbIE NPU3HAKU IMOIJCPKAHUSA U KHU3HEIEATEIbHOCTH PACTeHUH,
YHUYTOXKEHHUS TPHOOB, JTUIIAIHUKOB;

IIPOBECTU OIMCAHUE U CPABHUTH MEXJY COOON pacTeHus, IpHOBbl, JUIIAHHUKH, OaKTepUU 110
3aJIaHHOMY IUIaHY, CJIEJIaTh BBIBOJIbI HA OCHOBE CPaBHEHMS;

OIKCaTh YCJIO)KHEHHE OpraHMU3allMU PACTEHUH B IPOLECCe CO3/IaHUs PACTUTEIbHOIO MHpa Ha
3emie;

BBISIBJIATh OCOOEHHOCTH HPUCHOCOOJIEHHOCTH pPACTEHUM K cpele OOMTaHus, 3HauyeHUe
9KOJIOTUYECKUX (PAKTOPOB JUIsl pacTeHUIA;

XapaKTepu30BaTh PACTUTENIbHBIE COOOIIECTBA, CE30HHBIE M IOCTyHATelbHbIE HW3MEHEHUS
PaCTUTENBHBIX COOOIECTB, PACTUTENFHOCTD (PACTUTENLHBIN TTOKPOB) 30HBI 3eMJIH;

IIPUBOAUTH IPUMEPHI KyJIbTYPHBIX PAaCTEHUH M HUX 3HAYCHHE B JKM3HM YeJIOBEKA, NOHUMATb
pa3yM U coOJII0aTh MEPHI 10 OXPaHE PACTUTEIILHOTO MUpa 3EMJIU;

pacKpbIBaTh POJIb PACTEHUH, I'pUOOB, JUIIANHUKOB, MPUYMHEHHBIX BPEIOM COOOIIECTBaM, B
XO35MCTBEHHO! JIEATEIbHOCTH YEJIOBEKA U €r0 IIOBCEITHEBHON KU3HH;

B HekoTOphIX mHpuMepax yNOMHUHAIOTCS CBSA3M 3HAHUN 1O OWOJOTMM, MOJYYEHHBIE I10
MaTeMaThke, (Qu3uKe, reorpaguu, TEXHOJOTHIM, JHUTEpaType M TEXHOJIOTHSAM, IpeaIMeTaMm
IYMaHUTapHOI'O LIMKJIA, COOTBETCTBYIOIIUM UCTOUHUKAM HCKYCCTBA;

METOBI HCITOJIb30BAHMSI OMOJIOTUN: BECTH HAOIO/ICHHUE 32 PACTCHUSAMH, OaKTEPUIMHU, TPUOaMHU,
JUIIAiHUKaMHU, OMTUCBIBAaTh UX, CTABUTh NPOCTENIINE ONOJIOTHYECKHE OIBITHI U 3KCIIEPUMEHTHI;

coOmogaTh mpaBwia O€30MacHOTO Tpyna npu pabore ¢ y4dyeOHBIM U JTaOOpPATOPHBIM
000py/I0BaHUEM, XMMHUYECKON MOCYJ0W B COOTBETCTBUU C METOAMKAMM YPOKOBOH M BHEYpOUHOMU
NeSITENIbHOCTH;

BJIaJIeTh MpUeMaMu paboThl ¢ UHpopMaIen: GopMyIupoBaTh OCHOBAHUS JJISl U3BJICUEHUS U
000011eHNsT UHPOPMAIIUU U3 HECKOJIBKUX HWCTOYHUKOB (2-3), mpeoOpa3oBbIBaTh MH(OPMALIUIO U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

CO3/1aBaTh MHCbMEHHBIE U YCTHBIE CPEJCTBA, MCMOJb3ys NMOHSITUHMHBIN amnmapaT U3y4aeMoro
paszzaena OMOJIOTHH, YTO MPUBOJIUT K NMPOBEJCHUIO MPE3EHTALUN C yUeTOM OCOOCHHOCTEH KaXKIOoro
oOyyJarorerocs.

[Ipenmer pe3ybTaTOB OCBOCHUS MPOrPaMMBbI 110 OMOJIOIMH K OKOHYaHUIO 00y4YeHus ¢ 8 Knacce:

XapaKTepU30BaTh 300JIOTHUI0 KaK OMOJOTMYECKYI0 HayKy, €€ pa3fesibl U CBSI3b C JIPYTMMH
HayKaM{ U METOJIaMH;

OXapaKTepu30BaTh MpaBuiIa Ki1accu(UKaIMK KUBOTHBIX, BUJ KAK OCHOBHYIO CUCTEMAaTHUECKYIO

MIPUHAITIE)KHOCTD, OCHOBHBIE CUCTEMATUYECKUE TpyTIIbI SKUBOTHBIX (mpocreiimue,
KHIIIEYHOIIOJIOCTHBIE, IUJIOCKHE, KPYIJIble H KOJbYAThIC YEPBH, WICHUCTOHOTHE, MOJUTFOCKH,
XOP/IOBBIC);

MPUBOJUTH BKIaabl poccuiickux (B Tom uucie A. O. Kosanesckuii, K. U. Ckpsbun) u
3apyOexxHbix (B ToM umcie A. JleBenryk, XK. KroBbe, O. I'ekkenb) y4€HbIX B Pa3BUTUM HAyK O
KUBOTHBIX;

MIPUMEHSATH OMOJIOTUYECKHE TEPMUHBI U TOHATHUS (B TOM YHCJIIE: 300JI0THsl, SKOJIOT s )KUBOTHBIX,
9TOJIOTHS, TAJE0300JI0THs, CUCTEeMAaTHKa, [apCTBO, THUIM, OTPAM, CEMENCTBO, PO, BUM, KUBOTHAs
KJIETKa, KUBOTHAsI TKaHb, OPraH JKUBOTHOT'O, CUCTEMBI OPTaHOB XKMBOTHOI'O, KUBOTHBIN OpraHU3M,
MUTaHUE , AbIXaHHE, POCT, Pa3BUTHE, KpOBOOOpaIlleHUE, BbIIEJICHHE, OII0pa, ABMKEHNE, pa3MHOKEHUE,
NapTeHOreHe3, pa3pakKUMOCThb, pedIieKc, OpraHbl YyBCTB, MTOBEJICHHE, cpe/ia OOUTaHUs, TIPUPOIHOE
COOO0IIECTBO) B COOTBETCTBUH € IIOCTABJIEHHOM I'PYIIION U B HECKOJIBKO pa3;



pacKpbIBaTh OOIIME MPU3HAKU )KUBOTHBIX, ONIPEJEIATh YPOBHH OpraHU3Ma )KMBOTHOI'O: KIIETKH,
TKaHU, OpT'aHbl, CHCTEMBI OPIaHOB, OPraHU3aLUs OPraHU3Ma;

XPaHUTh TKAHH KUBOTHBIX U TeJla )KUBOTHBIX MEXKAY COOOM;

OIMCBIBATH CTPOCHHE U )KU3HEACATEIBHOCTD IETCKOTO OpraHu3Ma: O1opy U JBMKEHUE, TUTAaHHE
U TMIIEBapeHHe, AbIXaHUE U TPAHCIOPT BEIIECTB, BbIAEICHUE, PETyJILUI0 M IOBEIEHHUE, POCT,
pa3MHOXKEHHUE U Pa3BUTHE;

XapaKTepU3yIOT IPOLECCHl >KU3HENESITEIbHOCTH H3Yy4aeMbIX CHUCTEMHBIX I'PYMI KHBOTHBIX:
JBWKEHUE, TMHUTAHUE, JbIXaHWE, TPAHCHOPT BEIIECTB, BBIICICHHUE, PETYISALUIO, MOBEIAECHUE, POCT,
pa3BUTHE, PA3MHOXKEHHE;

BBISIBIIAT  TIPUYMHHO-CIICACTBEHHBIC CBSI3M MEXAY CTPOCHHEM, J>KU3HEACATEIbHOCTHIO U
COXpaHEHHUEM Cpe/ibl OOUTAHUS U3YYaeMbIX CUCTEMHBIX I'PYIII )KUBOTHBIX;

pa3nuyaTth W ONMCHIBATH KMUBOTHBIX HM3YYa€MbIX CHCTEMAaTHMYECKHX TIpYII, HCIOIb30BaTh
OpraHbl U CUCTEMbI OPTaHOB 10 CXeMaM, MOJAEIISM, MyJIskKaM, pelbeHbIM TabauIaM, IPOCTEHIINM —
10 U300PAKEHUSM;

BBISIBJIATH MIPU3HAKHU KJIACCOB WIEHHUCTOHOIMX U XOPJOBBIX, OTPSIOB CeTeH U MIIEKOMUTAIOINX;

MIPOBOJIUTH MIPAKTUYECKHE U J1a00paTOpHbIE padOTHI IO MOP(OIOTUU, aHATOMUH, (PU3NOJIOTHH U
MIOBEJICHUIO KUBOTHBIX, B TOM 4YHCJIe pa0OThl ¢ MUKPOCKOIIOM € CTAllMOHAPHBIMU ((PUKCUPOBAHHBIMU )
¥ BPEMEHHBIMH MHUKpPOIIpENapaTaMu, MUCCIeI0BaTEIbCKHE PabOThI C HCIOJIb30BAaHHEM HPUOOPOB |
MHCTPYMEHTOB LIU(PPOBOH J1abopaTopuu;

CpaBHUBATH NPEICTABUTEICH OTAEIBHBIX CUCTEMHBIX TPYIII KUBOTHBIX W JIeNIaTh BBIBOJBI Ha
OCHOBE CPaBHEHUS;

KJ1accu(UIIMPOBATh KUBOTHBIC HA OCHOBAaHUH OTPaHUYCHUI;

Onucath yCl0)XKHEHHE OPraHNU3alUy B IIPOLECCE CO3/IaHMs IETCKOr0 MUTaHUs Ha 3eMiie;

BBISIBIIAITh  OCOOCHHOCTH TIPUCIIOCOOJIGHHOCTH JKMBOTHBIX K Cpele OOWTaHUs, 3HA4YeHUE
9KOJIOTUYECKUX (DAKTOPOB ISl AKUBOTHBIX;

BBISIBIIATH B3aUMOCBSI3M )KMBOTHBIX B TPYIINAX, IETH TUTAHUS;

NOJIIEP>KUBATh B3aMMOCBSI3U JKUBOTHBIX C PACTEHUSIMM, TpUOaMH, JIMIIAHHUKAMH U OaKTepUsIMU
B paMKax COOOIIECTB;

OXapakTepu30BaTh )KMBOTHBIE HA TEPPUTOPUH 3€MIIM, OCHOBHBIE IPUHLIUIIBI PACIIPOCTPAHEHUS
KUBOTHBIX Ha TJIAHETE;

PaCKpBITh POJIb KHUBOTHBIX B COOOIIECTBAX;

PacKphITh pOJb JOMANIHUX M HEMPOMYKTHBHBIX JKUBOTHBIX B JKM3HU 4YeIIOBEKa, pOIb
IIPOMBICIIOBBIX KMBOTHBIX B XO3SHCTBEHHOH JEATENIbHOCTH YEJIOBEKA M €ro MOBCEIHEBHOW >KU3HH,
OOBSICHUTH 3HAUCHHE KUBOTHBIX B IPUPOJIC U )KU3HU YEJTIOBEKA;

UMETb MPEJCTABICHUE O MEPONPUATHIX MO0 OXPaHEe MUpPa JJOMAIIHUX KUBOTHBIX 3eMIIH;

B HekoTOphIX mpuUMepax YHNOMHHAIOTCS CBS3M 3HAHUH 10 OWOJIOTHH, TOJYYEHHBIE I10
MaTeMaTHKe, (QHU3UKe, XUMHUH, reorpaduu, TEXHOJIOTUSAM, IMpeAMeTaM TIyMaHUTapHOrO LHUKJIA,
Pa3TMYHBIM HCTOYHUKAM HCKYCCTBA;

UCIOJIb30BATh METO/Ibl OMOJIOTHH: BECTH HaOIIO/IeHUE 32 )KUBOTHBIMHU, OMMCHIBATH JKUBOTHBIX,
UX OPTaHbl U CHCTEMBI OPTaHOB; CTABUTH MTPOCTEUIIIHE OMOIOTUIECKHUE OIBITHI U DKCTIEPUMEHTHI;

coOmoaTh MpaBwia Oe30macHoOro Tpyna npu pabore ¢ y4yeOHBIM U Ja0OpaTOPHBIM
000py/1I0BaHUEM, XUMUYECKOW MOCYJI0i B COOTBETCTBMM C METOJMKAMH YPOKOBOH M BHEYPOUHOM
NesTeNbHOCTH;

BJIAJIETh TIpUEMaMu paboThl ¢ mHMopMaIme: GopMyInpoBaTh OCHOBAHUS JISi U3BIICUCHUS U
00001meHuss MHPOPMALUN U3 HECKONbKHX (3—4) MCTOYHHMKOB, MpeoOpa3oBbIBaTh WH(GOPMAIMIO U3
OJIHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co3/laBaTh MHCbMEHHBIE U YCTHBIE CPEICTBA, UCIOJb3Ys MOHATUHHBIN amnmapar U3y4aeMoro
paszziena OWOJIOTHH, YTO TPUBOIUT K MPOBEIACHUIO MPE3EHTANUN C yUYEeTOM OCOOCHHOCTEH Ka)I0To
oOyuJaroIerocs.

[Ipenmer pe3ysbTaTOB OCBOECHUS IPOrPaMMBbI 110 OMOJIOIMU K OKOHYaHHIO 00y4YeHus ¢ 9 knacce:



XapaKkTepu30BaTh HAyKU O 4YEJIOBEKEe (AHTPOMOJIOTHIO, aHATOMMIO, (U3HUOJIOTHUIO, MEIULIUHY,
TUTHEHY, SKOJIOTHIO YEJIOBEKa, IICUXOJIOTHIO) U UX CBS3b C IPYTUMH HAyKaMU U TEXHUKOM;

OOBSICHUTH MOJIOKEHUE YEJIOBEKa B CUCTEME OPIraHMYECKOTO MUPA, €0 OINpeeleHUE, OTIHINe
YellOBEeKa OT JKMBOTHBIX, TIPUCIIOCOOJIGHHOCTh K Pa3IMYHBIM  JKOJOTHYECKHM (hakTopam
(uenoBeyecKre pachl U aJaTUBHBIC TUIIBI JIFO/ICH), POJICTBO YEIOBEYECKOTO paca;

MPUBOAUTH BKJIAbI poccuiickue (B ToMm uucie M. M. Ceuenos, U. I1. [1aBnos, . 1. Meunukos,
A. A. Yxtomckuii, I1. K. Anoxun) u 3apyoexnsie (B Tom uucie Y. ['apseit, K. bepnap, JI. ITactep, Y.
JlapBuH) yu€HBIX B Pa3BUTHH MPEJICTABICHUN O TPOUCXOXKICHUH, IOCTPOCHUH, KU3HEACITEIILHOCTH,
[IOBEJICHUH, SKOJIOTUU YEJIOBEKa;

MPUMEHSITh OMOJIOTHYECKHE TEPMHUHBI U TMOHSATHS (B TOM YHCIE: IUTOJOTHS, THCTOJOTHS,
aHaTOMUS YelOBeKa, (PU3MOJIOTHS YelIOBeKa, TUTHEeHA, aHTPOIIOJIOTHSI, SKOJIOTUSl YEeJIOBEKa, KIIETKa,
TKaHb, OPTaH, CUCTEMa OPTaHOB, MUTAHUE, JIbIXaHUE, KPOBOOOpaIieHIe, 0OMEH BEIIECTB U M3MEHEHHE
SHEPIUM, [BH)KCHHE, BBIIECJICHUE, POCT, Pa3BUTUE, INOBEIACHUE, PA3MHOXKEHHUE, pa3IpakKUMOCTh,
peryJssiius, TOMeocTa3, BHyTPEHHSISI Cpe/ia, HUMMYHUTET) B COOTBETCTBUM C MOCTABJICHHOM 3a/1aueil u
B [ISITHA/ILIATh;

OMHMCAaHWE TPOBEICHHS [0 BHEIIHEMY HAONMIOACHHUIO (M300pa)KEHHUE), CXeMaM OIpeelIeHUs
MOKa3aTelel OpraHu3Ma 4ejloBEeKa, YPOBHSIM €ro OpraHu3alluu: KIJIETKH, TKaHU, OPTaHbl, CUCTEMBI
OpraHoOB, OPTaHU3M;

CpPaBHUBATh KIJIETKM PpAa3HbIX TKaHE#l, Tpynm TKaHEed, OpraHoB, CHUCTEM OpPraHoOB
YEJIOBEKA; MIPOLIECCHl  KU3HEACITEIIBHOCTH OpraHu3Ma 4YeJIOBEKa, JelaTh BHIBOJABI Ha OCHOBE
CpaBHEHUS,

pa3nuyaTh OMOJIOTUYECKU aKTHBHBIC BENIECTBA (BUTAMUHBI, (DEPMEHTHI, TOPMOHBI ), BBISICHSATH HX
poJIb B IIpoIiecce 0OMEHa BEUIECTB U MIPEBPALICHUS YDHEPTUH;

OXapaKTepU30BaTh OMOJOTMYECKHE IPOIECChl: OOMEH BEHIECTB WM IPEBPAICHUE SHEPTHUH,
MUTaHUE, JbIXaHWE, BbBIJCICHUE, TPAHCIOPT BEIECTB, IBMKEHHE, POCT, (YHKIMH PETyJsiluu,
MMMYHUTET, TOBEJCHUE, Pa3BUTHE, PA3MHOKEHHUE YETIOBEKA,

BBISIBJIATh IIPUYUHHO-CJIEICTBEHHBIE CBSI3M MEXAY CTPOCHUEM KIIETKH, OpraHaMH, CUCTEMaMHU
OpraHOB OpraHM3Ma YeJIOBEKa W MX CTPOCHUEM, MEXIY CTPOCHHEM, KU3HEIEATEIbHOCTHIO M
COXPaHEHHEM CpeJibl 0OUTaHUS YETIOBEKA;

MPUMEHATh OMOJIOTUYECKHE MOJENHU Il BHEIIHUX BO3JEHCTBUNM M BPEIHBIX OPTaHU3MOB H
CUCTEM OpPraHOB YEJIOBEKa;

OOBACHUTh HEHPOTYMOPAIBHYIO PETYJSIUI0 TIPOILECCOB JKU3HEACITEIHPHOCTH OpraHu3Ma
YEJIOBEKa;

XapaKTEepU30BaTh M CPaBHUBATH O€3YCIOBHBIE M YCIOBHBIE PEQIIEKCHI, HACIECICTBEHHBIE U
HEHACJIeJICTBEHHBIE MPOTPaMMBbI TOBEACHHUSI, 0COOCHHOCTH BBICIIEH HEPBHOM ESTEIHHOCTH YEeTIOBEKA,
BH/JIbI BBI3bIBAHUS, TTAMSITH, MBIITUICHHS, PEYH, TEMIIEPAMEHTOB, SMOIUH, CHA, POPMYITUPOBKH CUCTEM
OpraHu3Ma, HallpaBJICHHBIX Ha IOCTHKEHUE TIOJIE3HBIX MPUCIIOCOOUTENBHBIX PE3yIbTaTOB;

BBISIBUTh HACJICJCTBEHHBIE M HEHACJTEACTBEHHbIE (MH(MEKIIMOHHBIC, HEUH(EKIINOHHBIC)
3a005eBaHUs YeTIOBEeKa, OOBICHUTH 3HAUEHHE Mep MPOPIIAKTUKHI B MPEIyNpekICHUN 3a00IeBaHHMA
YEJIOBEKA;

MIPOBOAMTH MPAKTHUECKHE U TaOOpaTopHbIe pabOThI IO MOP(OIOTHH, aHATOMUH, PUIUOIOTUH U
MIOBE/ICHUIO YEJIOBEKA, B TOM YHCIie paboThl ¢ MUKPOCKOIIOM C CTallMOHAPHBIMU ((PUKCUPOBAHHBIMHU )
Y BPEMEHHBIMH MHKpPOIpEenapaTaMy, UCCIEI0BaTeIbCKUE PadOThl C HCIOIb30BaHUEM NPUOOPOB H
WHCTPYMEHTOB UG POBOI JTabopaTopuu;

pPELINTh KAYECTBEHHBIE M KOJIMYECTBEHHbIE 33/1a4H, UCIIOIb3Ysl OCHOBHBIE TTOKA3aTeNN 3/10POBbs
YEJIOBEKA, MPOBECTHU PACUYETHI U OIICHUTH TIOJIYYCHHBIC 3HAUCHHS;

ApryMEHTHpPOBaTh OCHOBHBIE MPHUHIIMIBI 3J0POBOTO 00paza >KU3HU, METOJBI 3alIUThl H
YKpEIJIEHUs 37I0pPOBbsSI 4YeNIOBEKa: COaTaHCUPOBAHHOE TUTAHUE, COOJIIOJCHUE TPABWI JIMYHOU
TUTUEHBI, 3aHITHS (PU3KYJIBTYPOH U CHOPTOM, pPallMOHANbHAS OpraHU3allvs TPyJa U MOJTHOIEHHOTO
OTJIbIXa, TO3UTHBHOE SMOIIMOHATHHO-TICHXUYECKOE COCTOSIHUE,



WCITIOJIh30BATh TOJyYCHHBIC 3HAHHS W HABBIKK Ui COOJIOJCHUSI 3I0OPOBOTO 00pas3a KW3HH,
cOamaHCHUPOBAHHOTO MHUTaHUs, (HPU3MUECKON aKTUBHOCTH, CTPECCOYCTOMUMBOCTH, ISl UCKIFOUCHUS
BPE/IHBIX MMPUBBIYEK, 3aBUCUMOCTEHH;

Brnagenen mprueMoB Oka3aHHs TIEPBOI TOMOIIH TP MTOTEPE COZHAHMSI, COTHEUHOM ¥ TETLIOBOM
BO3JICHICTBUH, OTPaBICHUH, YTOIUICHUH, TPaBMax MITKHX TKaHEH, KOCTEH cKelleTa, OPraHoOB UyBCTB,
0KOTaxX U OTMOPOKEHUSIX;

B KOHKpETHBIX NpUMepax HCHOJIb3YIOTCS 3HAHUSA O YelOBEKe, KOTOphIe paccMaTpUBAIOT
MpPEeIMEThl eCTECTBEHHO-HAYYHOTO W TYMAHUTAPHOTO IIMKJIOB, PAa3IUYHBIX BHJOB HCKYCCTBA,
TEXHOJIOTH, OCHOB 0€30MaCHOCTH >KU3HEEATEIIbHOCTH, (PU3HUUECKON KYJIbTYPHI;

METOJIbI HUCIOJB30BaHUSI OWOJIOTHUHU: HAONIOAATh, MPOBOJIUTH WCCIICJOBAHUS, OCMATPHUBATH
OpraHHu3M 4YelIOBEKa M MPOIECCHl €ro >KU3HEIEATEIbHOCTH, IPOBOJIUTh MPOCTEHIINE UCCIICIOBAHUS
OpraHmu3Ma 4eioBeKa U OOBSICHATH UX PE3yJIbTAThI;

coOmroaTh TpaBmiIa Oe30macHOTO Tpyaa Tpu paboTe ¢ ydeOHBIM W JIaOOpaTOPHBIM
000pyI0BaHUEM, XMMHUYECKON TOCYJ0W B COOTBETCTBHMU C METOAMKAMH YPOKOBOH M BHEYpPOUYHOU
NesITeNIbHOCTH;

BIIQJICTh MpUeMaMH padoThl ¢ nHpopManuen: GopMyIupoBaTh OCHOBAHUS ISl U3BICYCHUS H
00001eHnss HHPOpPMAIIUA M3 HECKOJBKUX (4—5) MCTOYHHMKOB; MPeoOpa3oBbIBaTh MH(MOPMAIUIO U3
OJTHOW CHCTEMBI 3HAKOB B JIPYTYIO;

CO3/1aBaTh MUCHbMEHHBIC M YCTHBIE CPEJICTBA, MCIOIB3Ys MOHATHBIN anmapaTHbId M3ydaeMbli
paszen OMOJOTUM, YTO MPUBOIUT K MPOBEACHUIO MPE3CHTALMI C YYETOM OCOOCHHOCTEH KaXKIIOTO
oOyyarorerocs.

TEMATUYECKOE NMIMAHUPOBAHUE

5 KNNACC
Ne Ha3zBanue pa3ziesnoB u TeMm KonundectBo yacos OnekTpoHHbIe (IU(POBBIE)
n/m MIPOTPaMMBbI 00pa3oBaTeIbHBIC PECYPCHI
Bcero Kontponsnsie | [IpakTudeckue
paboTsl paboThI

1 Bronorust — Hayka o )xuBoit | 4 bu6nuoreka [IOK

TpUpoze https://m.edso0.ru/7f413368
2 Mertoasbl n3yueHus 4 1 bu6nuoreka [IOK

YKHBO# TPUPOJIBI https://m.edso0.ru/7f413368
3 Opranusmsl — Tena 10 1,5 bubmuoreka [JOK

YKHBO# TPUPOJIBI https://m.edso0.ru/7f413368
4 Opranusmsl 1 cpena 6 0,5 bubmuoreka [JOK

obuTaHus https://m.edso0.ru/7f413368
5 [TpuponHsie 6 0,5 bubmuoreka [JOK

coobuiecTsa https://m.edso0.ru/7f413368
6 Kupas npupona u 3 bubnmnorexka HOK

YeJI0BEK https://m.edso0.ru/7f413368
7 PesepBHOE Bpems 1 bubnmnorexka HOK

https://m.edso0.ru/7f413368

OBILEE 34 4 3,5

KOJIMYECTBO
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IHOYPOYHOE IINTAHUPOBAHHME

5 KIIACC
Ne HazBanue pa3zieinoB u TeMm KomaectBo gacos OnexTpoHHBIE (IH(POBHIE)
/T TIPOTPaMMEI 00pa3oBaTelbHBIC PECYPCHI
Bcero Kontponsusie | ITpakTuueckue
paboTHI paboTHI
1 JKuBas u He:xxMBas mpupoa. 1 Bubmuorexa LIOK
TIpu3HAKU KMBOTO https://m.edso0.ru/863ccab0
2 [[buonorus - cuctema Hayk O 1 [[Bubmuoteka [JOK
JKUBOH mpupose]] https://m.edsoo.ru/863ccc0e ]]
3 [[Poss Gronornu B mo3HaHUU 1 BBEJIUTE [[BubmoTexa LIOK
OKPY>KaroIero Mupa u 3HAYCHUE https://m.edsoo.ru/863cccOe ]]
HPaKTHYECKOH NEATEIbHOCTH
COBPEMEHHOTI'0 4eI0BeKa]]
4 [[McTouHMKH OHOIOTHUECKUX 1 BBEIIUTE BBEIIUTE [[Bubmuotexa LJOK
3HaHHH]] 3HAUYCHHE 3HAUYCHHE https://m.edso0.ru/863ccf56 1]
5 [[HayuyHble MeTOABI U3YUYECHHUS 1 BBEAUTE BBEAUTE [[bubmuoTeka IIOK
JKHUBO# TpHpoIbI]] 3HAUYCHHE 3HAUYCHHE https://m.edso0.ru/863cd0c8 ]]
6 [[MeToap! n3ydeHus >KUBOH 1 BBEIIUTE BBEIIUTE [[Bubmuotexa [JOK
OpUPOIBL: u3MepeHue]] 3HAYECHUE 3HAYECHUE https://m.edsoo.ru/863cd9ce ]
7 [[MeToap! n3ydeHus >KUBOH 1 BBEIIUTE 0,5 [[Bubmuotexa [JOK
NPHUPOJIBI: HAOIOICHHE U 3HAYEHHUE https://m.edsoo.ru/863cd65e ]]
sKcriepuMeHT. JlaboparopHas
pabota. «3yuenue
71a60paTOpHOro 060PYAOBAHHMS:
TEPMOMETPHI, BEChI, YallIKH
Iletpu, mpoOupku, MEH3ypKH.
IIpaBumna pabotsl ¢
000pyI0BaHHEM B LIKOJIbHOM
kabunere. O3HaKOMJICHHE C
JITIOH, CBETOBBIM
MHKPOCKOIIOM, TIPaBUJIaMU
paboThl ¢ HUMUY]]
8 [[MeToap! n3ydeHus 5KUBOH 1 BBEIIUTE 0,5 [[Bubmuotexa [JOK
MPUPO/IBL: OMTHCAHUE. 3HAYCHHE https://m.edso0.ru/863cd866 ]]
IIpaktudeckas pabora
«O3HaKOMIICHHE C
PACTUTENBHBIMHU U KUBOTHBIMH
KJIETKaMH: ToMaTa u ap0y3a
(HaTypasbHbIe IIpernaparsl),
nH(}Yy30puH TyPENbKU U THAPBI
(roToBBIE MUKpPONpPENapaThl) ¢
JyTIBl K CBETOBOTO
MHKpPOCKOTay ||
9 [[TIpuasTHE 00 pacuere]] 1 BBEIIUTE BBEIIUTE [[Bubmuotexa [JOK
3HAYEHHE 3HAUYECHHUE https://m.edso0.ru/863cdb36 ]
10 [[YBennuenHble IPUOOPHI IS 1 BBEIUTE BBE/IUTE [[BubmroTexa LIOK
HccleI0Banumit]] 3HAUYCHHE 3HAaYCHUE https://m.edsoo.ru/863cd3de ]]
11 [[LluTonorus — HayKa O KJIETKE. 1 BBEIIUTE 0,5 [[Bubmuotexa [JOK
JlaGoparopnas pabora 3HAYCHHE https://m.edsoo.ru/863cddde ]
«VI3y4eHue KIETOK KOXKHU YeIIyn
JyKa MO JIyTO# ¥ MEKPOCKOIIOM
(Ha OCHOBE CAMOCTOSATEIBLHO
IPUTOTOBJICHHOTO
MUKpornpenapara)»]]
12 [[PKu3nenesaTenbHOCTD 1 BBEJIUTE BBEJIUTE [[bubmmoTeka LIOK
opranuzmal] 3HAYCHHE 3HAUCHHUE https://m.edsoo.ru/863ce568 ]]
13 [[CroticTBa >KUBBIX OPTraHU3MOB. 1 BBEJIUTE 0,5 [[bubmmoTeka LIOK
JlaGoparopnas paboTa 3HAYCHHE https://m.edsoo.ru/863ce73e ]]

«Habmoznenue 3a norpednennem
BOJIbI paCTEHUAMU»]]
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14 [[Pa3sHOOOpa3ue opraHu3MOB U 1 BBEIIUTE BBCIIUTE [[Bubmuoteka LJOK
UX KJIacCH(UKALHS. 3HAYEHHUE 3HAYEHUE https://m.edsoo.ru/863ce8ec 1]
[IpakTnueckas padota
«O3HaKOMJICHHE C IPUHINTIAMH
CHCTEMBI OPraHU3MOBY]]
15 [[MHOTOOOpa3ue u 3HAUCHHE 1 BBC/IUTE BBEJIUTE [
pacTeHuit]] 3HAYEHUE 3HaYEHUE
16 [[MHoOroo6pasue 1 3Ha4CHHE 1 BBEJUTE BBEJIUTE [
JKUBOTHBIX ] 3HAYCHHE 3HAYCHHE
17 [[MHoOroo6pasue 1 3Ha4CHHE 1 BBEJUTE BBEJIUTE [
rpuboB]] 3HAYEHUE 3HaYEHUE
18 [[bakTepuu u BUpYyCHI KaKk 1 BBEIUTE BBEJIUTE [[BubmoTexa LIOK
¢dopma xu3HH]| 3HaUYCHHE 3HauYeHHE https://m.edsoo.ru/863ce8ec ]]
19 [[Cpens! obuTanus 1 BBEJUTE BBEJIUTE [
oprau3moB]] 3HAYCHHE 3HAYCHHE
20 [[Bomnas cpena obutanus 1 BBEINTE BBEINTE [[Bubarorexa ITOK
oprann3mos]] 3HaUeHHE 3HaUeHHE https://m.edsoo.ru/863cea68 ]]
21 [[HazemHO-BO31ymHIHAsS cpena 1 BBEIUTE BBEJIUTE [[BubmoTexa LIOK
00OUTaHWsI OpraHU3MOB]] 3HAYCHUE 3HAYCHHUE https://m.edsoo.ru/863cec3e ]]
22 [[TTouBenHas cpena oOuTaHMs 1 BBEINTE 0,5 [[BubaroTexa ITOK
opranu3MoB. [IpakTuueckas 3HAYEHHUE https://m.edsoo.ru/863cedba 1]
pabora «BrrsaBnenne
MPUCTIOCOOICHUI OPTaHU3MOB K
cpezne oburanus (Ha
KOHKPETHBIX IIpuMepax)»]]
23 [[Opranusmsl kak cpena 1 BBEIIUTE BBEIIUTE [[bubmuoTeka IIOK
obutanus]] 3HAYCHHE 3HAUYCHHE https://m.edso00.ru/863cf684 1]
24 [[Ce3oHHBIC M3MEHEHHUS B KU3HU 1 BBEIIUTE BBEIIUTE [[Bubmuotexa [JOK
opranusmos]] 3HAYECHUE 3HAYECHUE https://m.eds00.ru/863cf508 ]]
25 [[TIposiBIeHHE O IPUPOTHBIX 1 BBEIIUTE BBEIIUTE [[bubmuoTeka IIOK
coobrecrBax. |] 3HAUYCHHE 3HAUYCHHE https://m.eds00.ru/863cf684 1]
26 [[BzaumoneiicTBue opranusanuii 1 BBEIUTE BBEIUTE [[BubmroTexa LIOK
B MPUCYTCTBHH c0001IecTB]] 3HAYCHHE 3HAUYCHHE https://m.edso00.ru/863cf684 1]
27 [[ITumeBbie cBsA3H B 1 BBEIIUTE BBEIIUTE [[Bubmuotexa [JOK
KOMMEHTapHsaXx cooliuectsal] 3HAYECHUE 3HAYECHUE https://m.edso0.ru/863cf7e2 ]]
28 [[PazHoOOpa3ue 3acenanus 1 BBEINTE BBEINTE [[Bubmrorexa ITOK
coobmecrnal] 3HAYEHHE 3HAYCHHE https://m.edso0.ru/863cfb20 ]]
29 [[MckyccTBeHHBIE COOOIECTBA, 1 BBE/IUTE 0,5 [[bubmuoTeka IIOK
UX OTJIMYKE OT CYIIECTBYIOIIHX 3HAYCHHE https://m.edsoo.ru/863cfd3c 1]
coobmects JlaboparopHast
pabora «/3yuenne
HCKYCCTBEHHBIX COOOIIECTB U UX
oburaTeneit (Ha IUKIIE
aKkBapuyMa 4 ap.)»]]
30 [[TTpupoaHbIe 30HBI 3eMIIH, UX 1 BBEJIUTE BBEJINTE [[bubmuroTexa IIOK
obutatenu]] 3HAUYCHHE 3HAa4YCHHUE https://m.edsoo.ru/863cfeea ]]
31 [[BnusiHEE YenmoBeka Ha KHUBYIO 1 BBEIIUTE BBEIIUTE [[Bubmuotexa LJOK
npuponay]] 3HAUCHHE 3HAYCHHUE https://m.edso0.ru/863d0340 ]]
32 [[TnoGanbHbIE YKOJIOTHYECKHE 1 BBEIIUTE BBEIIUTE [[Bubmuotexa LJOK
pobJiemsi]] 3HAYCHHE 3HAaYCHUE https://m.eds00.ru/863d0340 ]]
33 [[TlyTu coxpaneHus 1 BBEJIUTE BBEJIUTE [[bubmuoTexa IIOK
OUOIIOrHYeCcKOro pazHooop3us]] 3HAUYCHHE 3HAa4YCHHUE https://m.edso00.ru/863d064c ]]
34 [[Pe3epBHbIii ypok. O6006mIeHHE 1 BBEJIUTE BBEJIUTE [
3HAHMH [0 MaTepHay, 3HAYCHHE 3HAYCHHUE
n3ydaeMomy B 5 kiacce]]
OBILLIEE KOJIMYECTBO 34 0 3

YYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30BATEJBLHOIO
MPOLIECCA
OBSI3ATEJIbLHBIE YYEBHBIE MATEPHUAJIBI JJIS1 YYEHUKA
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* buonorus: 5-it knacc: 0a30BbIi ypoBeHb: yueOHHK, 5 kinacc/ [Taceunuk B. B., Cymaroxun C. B.,
INanonrok 3.I"., lIsenos I'.I'.; mox pen [laceunuka B. B., AknnonepHoe o6mectBo «l3nareascTBo

«IIpocBenienney, 2023.- 160 c. : wr. — (JIuaus ®u3un).

METOINYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Coepym,
®OI'UC "Most mikoja",

bu6mmoreka [IOK



