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INOACHUTEJIBHASA 3AIIUCKA

B nporpamme coOmroaaercss peeMCTBEHHOCTh ¢ (eiepaibHbIM TOCYAaPCTBEHHBIM 00pa30BaTeIbHbIM
CTaHJApTOM HAyaJbHOro O00wero oOpa30BaHMs, YYUTHIBAIOTCS BO3PACTHBIE M  IICHXOJOTHYECKHE
0COOEHHOCTH y4aluxcsi >—6 KJ1accoB, MEXIIPEAMETHBIE CBSI3U.

[lporpamMMa BKJIFOYAET TMOSICHUTENbHYIO 3alUCKY, B KOTOPOH pacKpbIBAaIOTCS LEJIU H3Yy4YEHUs
€CTECTBO3HAHMS, JIaCTCsI 00IIast XapaKTEPUCTHKA U OTIPEIENIIETCSl MECTO y4eOHOro Kypca
«EctecTBo3HaHME» B yUeOHOM IIJIaHE, PACKPBIBAIOTCSI OCHOBHBIE ITOXO/IbI K 0TOOPY COAEp KaHUS.

[lporpaMMa ycTaHaBIMBAaeT IUIAHUPYEMBIE pE3YJIbTaThl OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOM
IpOrpamMMbl OCHOBHOT'O 0011ero 00pa30BaHus 110 €CTECTBO3HAHUIO.

[IporpaMMma ompenessieT coaep:kanue yaeOHOro Kypea mo rojgam o0y4eHHs ¢ yKa3aHHEeM MPUMEPHBIX
4acoOB Ha KaXKJIbIM pa3zell.

PabGouas mporpamma 1o eCTeCTBO3HAHHIO HAa YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMs COCTABJICHA HA OCHOBE
TpeboBanuii k pe3yiabTaTaM OCBOEHUS OCHOBHOW 0O0pa3oBaTelNbHON NPOTpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHus, MpeAcTaBiIeHHbIX B DenepanrbHOM ToCylIapcTBEHHOM 00pa30BaTelIbHOM CTaHAAapTe OCHOBHOTO
oOuiero odpaszoBanus, a Takxke [IpumepHoil mporpaMmbl BOCIIUTAHHUSL.

I_Ie.]'[I/I H3YyYCHUSA yqeﬁﬂoro Kypca «Iaru B IKCMEPUMEHTAJIBHOEC €CTCCTBO3HAHUEC»
»

[lporpamma yueOHOTO Kypca «EcTecTBo3HaHHME» pa3paboTaHa aJisi OpraHW3alMd, pPeaTu3yIOLINX
IPOrpaMMbl OCHOBHOT'O 00I1IEro 00pa3oBaHMs.

CogepxaHue TIpOrpaMMBbl HAINPABJICHO Ha JIOCTMDKCHHWE pPE3yJIbTaTOB OCBOCHHS OCHOBHOM
o0pa3oBaTeNbHON TpOrpaMMbl OCHOBHOTO 00miero oOpa3oBaHUsl B 4YacTH TpeOOBaHUM, 3aJaHHBIX
denepanbHBIM TOCYIapCTBEHHBIM 0O0pPa30BaTEIbHBIM CTAHJAPTOM OCHOBHOTO 00IIero ooOpa3oBaHusi K
peIMeTaM eCTECTBEHHO- HAYUYHOTO IHKJIA.

Copneprkanue mporpaMMbl IMEET OCOOCHHOCTH,

00yCJIOBJICHHbIE, BO-TIEPBBIX, 3aJayaMd pPa3BUTHSA, OOYYeHHs] M BOCHHMTAHHUS Y4allMXCs, 3aJaHHBIMU
COLMAIbHBIMU TPEOOBAHUSAMH K YPOBHIO Pa3BUTHS MX JIMYHOCTHBIX U MO3HABATEJIbHBIX Ka4eCTB; BO- BTOPBIX,
IPEIMETHBIM COJIEP>KAHUEM OCHOBHOT'O OOIIETO

06p330BaHI/IH; B-TPETHUX, IICUXOJIOTUICCKUMH BO3PACTHBIMHA 0COOCHHOCTSIMH 06y‘IaeMLIX.
Coz[epmaHHe ImporpaMmbl Kypca «Ilaru B IKCIEPUMEHTAJIBHOEC €CTCCTBOZHAHUEC»

HeceT B ceOe OonblION  BOCIMTATENbHBIM MOTeHIMad.  BocnuTeiBaromas  QyHKIMS — Kypca
3aKioyaercs B (OPMHUPOBAHUM y  OOY4alOMIMXCS MOTPEOHOCTH TO3HAHUS OKPYXKAIOIIEro MHpa H
CBOMX CBSI3eH C HHUM: JKOJOIMYECKH OOOCHOBAHHBIX MOTPEOHOCTEH, HHTEPECOB, HOPM M MTPABMIIL.

«IIIaru B 3KCNIEPUMEHTAIbHOE €CTECTBOZHAHUE» — UHTEIPUPOBAHHBIA  KYypC, IPU3BaHHBIN
OKa3aThb COJIEP)KATEIbHO-JIEATENHHOCTHYIO MOJAEPKKY OCBOCHHS MPOrpaMM MO y4eOHBIM IMpeamMeTam
«buonorus» u «l'eorpadpus», obecneynTs MNPONEAECBTUUYECKYIO COJEpPKATEIbHYI0 OCHOBY JUIS
MOCJIETYIOLIEr0 CUCTEMATHYECKOrO U3YdeHHsI mpeaMeToB «Xumusa» u «®dusnka». MHTerpanus
pa3JINYHBIX E€CTECTBEHHO-HAYYHBIX OOJIacTel 3HAHMS OCHOBaHA HA MPEJCTABICHUM O €IUHCTBE IMPUPOJBI U
o0111eM AJi BCeX €CTECTBEHHBIX HayK METO]Ie TTO3HAHMS.

B cBsa3u ¢ 3TuM n3ydyeHue Kypca «ECTeCTBO3HAaHNE» B OCHOBHOM IIKOJIE HAIIPABIIEHO HAa JOCTUKEHUE
CIEYIOIIUX LETIEH:

— MpOMeIeBTUKA OCHOB OMOJIOTUH, XUMUH, (PU3UKH;

— (opMHpOBaHUE NEPBOHAYAIBHOIO IPEJICTABICHUS O METOJaX HAy4YHOrO MO3HAaHUS NPHPOJBL,
LIEJIOCTHOTO B3IJIs[a Ha MUD;

— (hopMUpOBaHME DJIEMEHTApHBIX YMEHHi, CBSI3aHHBIX C BBIIOJHEHHEM Y4EOHOTO J1abOpaTOpPHOrO
UCCIIEIOBaHMS,



— ¢QopmupoBaHue y ydanumxcs YCTOMYMBOTO MHTEpEca K MpeIMeTaM €CTeCTBEHHO-HAYYHOTO IIMKIIA
(x 6mosoruu, XUMUH, (HU3UKE);

— BOCIIUTAHHE OTBETCTBEHHOTO M OEPEKHOTO OTHOIIEHUS K OKpYKaromel npupozae, GopmMupoBaHue
9KOJIOTHYECKOTO MBbIIIICHHS.

MecTo yueoHoro kypca «lllaru B 3kcnepuMeHTaIbHOE €CTECTBO3HAHUE» B Y4eOHOM ILJIaHe

OO0s3arenbHasi 4YacTh Y4eOHOrO IUIaHAa TPUMEPHONM OCHOBHOM 00pa3oBaTENbHON MPOrPaMMBbI
OCHOBHOTO 00111eT0 00pa30BaHus MpelycMaTpUBaeT U3ydeHue npeameroB «buonorus» u
«'eorpadus» B 5—6 kmaccax. CucreMaTH4eCcKOe H3Yy4EHHUE JPYruX Y4eOHBIX MPEIMETOB €CTECTBEHHO-
HAY4YHOTO IIMKJIa B OCHOBHOM IITKOJIE HAYMHAETCS MO3XKe: ¢ 7 Kitacca — (PU3MKH, ¢ 8§ Ki1acca — XUMHUH.

B coorBerctBHM ¢ y4eOHBIM  TIAaHOM  Kypcy «EcTecTBO3HaHUE MPEIIIECTBYET
yueOHBIN npeaMeT
«OKpyXaImuid MUpP», BKIIOYAINIANA HEKOTOpbIe 3HaHUsA U3 objactu Ouonoruu, (QU3UKU, XUMUH,
ACTPOHOMHUH.

VYuebnslit kypc «EcTecTBO3HAHHE» BBOJUTCS Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUsI B Ka4eCTBE
WHTETPATUBHOTO JOTIOTHEHUS K y4eOHbIM mpeameraMm «buomnorusy, «'eorpadus» U Kak mponeaeBTHUSCKAN
KypC B OTHOIICHUH Y4€OHBIX IPEIMETOB
«Duzuka» U «XUMUS».

[lporpaMMa 1O €cTECTBO3HAHMIO JJsi 5—6 KJIaccOB COCTaBieHa M3 pacyera oOmei ydeOHou
Harpy3ku 68 dacoB 3a nBa rojga odydenus: 1 yac B Hemenro B 5 kimacce 1 1 yac B Henemio B 6 kiacce.
Bpems Ha naHHBIA Kypc oOpa3oBaTelibHash OpraHU3alus MOXKET BBIJCIUTH 32 CUET YacTH y4yeOHOro IiaHa,
dbopMupyemMOil yyacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHHH.

OO0mas xapakrepucTuka yueOHoro kypca ««llaru B 3kcriepuMeHTaIbHOE €CTECTBO3HAHHME)

Beimonusas ~ mpomneneBTHYECKYO poib, Kypc «lllard B 3KCIepHMMEHTAJIbHOE eCTECTBO3ZHAHUE)»
COIECPKUT CHUCTEMHBbIC 3HAHUA. bosbllloe BHUMaHHME B HEM YACIACTCS IPEEMCTBEHHBIM CBA3SM MEXIY
Ha4aJIbHOW ¥ OCHOBHOW LIKOJIOW, HHTErpanuyu 3HaHUN BOKPYI' BEIYIIUX uen,
OIPENIEIAIONINX CTPYKTYPY Kypca U CIIOCOOCTBYIOIIUX (POPMHUPOBAHMIO LIETOCTHOTO B3IUIsga Ha Mup. B kypce
JAIOTCSl TIEpBBIE  IIPEACTABICHUSA O TAaKMX IOHATHAX, KaK «Maccay, «B3aHMOJCHCTBHEY, «CHIIay,
(OQHEPTHS», <«@TOM», «MOJIEKYJa», «XUMHUYECKHH sneMeHT». llomydaemple ydamuMHCs CBEIECHHUS O
BEIIECTBAX M MX NPEBPAILCHUSIX MOTYT CIYKUTh IE€PBOHAYAIBHOW OCHOBOM JUISl ITOCTENEHHOTO OCO3HAHUSA
€U O TOM, 4YTO Marepus U (GOpMBI €€ JBM)KEHUS BCerja B3aUMOCBS3aHBl, YTO OOBEKTHI HPUPOABI
00pa3yloT LEJIOCTHbIE CHUCTEMBl, OTHOCUTEIBHO YCTOMUYMBBIE, HO B TO XK€ BpeMs AuMHaMu4Hble. Hapymienue
9TOW TMHAMUYECKOW YCTOMYMBOCTU CHCTEM MOXKET NMPUBECTH K HEXKENATEIbHBIM mocieacTBusaM. Oco3HaHue
9TON WJEU Ba)KHO JUIsl IOHUMAHUS SKOJIOTHYECKUX IpobieM. MHTerpamnus pa3auyuHbIX €CTECTBEHHO-HAYUHBIX
oOnacTeil 3HaHHA OCHOBaHA Ha MPEACTABICHUU O €IWHCTBE MPHUPOABI M OOIIEM ISl BCEX €CTECTBEHHBIX
HayK Meroae no3HaHuA. CopepKaHWe NAHHOTO Kypca CTPOHUTCS HAa OCHOBE JACATEIBHOCTHOTO IOAXOJA.
BoBneyenne ydammxcsi B Pa3HOOOpPa3HyIO Y4eOHYO, HCCIEIOBATEIbCKYIO U MPAKTHUECKYIO IESTEIbHOCTh
ABJIIETCS YCJIOBHEM NPHOOPETeHHs MPOYHBIX 3HAHWM, NpeoOpa3oBaHMs UX B YOEXKIEHHUS U YMEHUS,
CTAaHOBJICHUSI OTBETCTBEHHOCTHU KAK YEPThI INYHOCTH.



COJAEP)KAHUE YYEBHOI'O KYPCA
«IIaru B 3KCHEPUMEHTAILHOE €CTECTBO3HAHUE»

5 kiaace
BBeeHne B ecTecTBeHHbIE HAYKHU

W3yuenune mpuposl denoBekoMm. EctectBeHHble Hayku (acTpoHOMHs, (U3MKA, XHMUS, TEOJOTHS,
¢dusnueckas reorpadus, ouosiorus, skosorus). OObEKThI U3YYCHUS €CTECTBEHHBIX HayK. ApuctoTens, M.B.
JIOMOHOCOB — y4€HBIE-I3HIUKIONETUCTHl. CBSA3M MPHUPOAHBIX OOBEKTOB IPYr C JIPYIrOM H C >KUBBIMHU
CYILECTBaMH.

Bo3nukHOBeHHE ecTecTBeHHBIX Hayk. Haydynas xaptuna mupa. Hayunsiii Meroa. CriocoObl/ypoBHU
MO3HAHUS MHpA. YYBCTBEHHOE (IMIMPHUYECKOE) M TeOopeTHdYeckoe mo3HaHue. Bkiamx Dparochena u
ApucToTelis B pa3BUTHE €CTECTBEHHBIX HAYK.

SA3bIk Hayku (LOHATHSA, TEPMHUHBI, CUMBOJIBI U 3HaKH). MeToabl HayKH. DMIMPUYECKUE METOMbL:
HaOJII0/ICHHE, OIMCaHMe, SKcHepuMeHT (ombIT), m3MepeHue. MonenupoBanue. CrenuaibHble (4aCTHBIE)
MeTobl. PakT, runoresa, reopus. O00pyAOBaHUE ISl HAYYHBIX UCCIIEJOBaHUI.

Pa3Burue 3HaHmii J101eid 0 Mupe

[IpencraBnenus o npupoze NepBOOBITHBIX JOAECH. 3aBUCUMOCTD KM3HH MEPBOOBITHOTO YEJIOBEKA OT
ero 3HaHWU 00 OKpyxkawmem Mupe. [IMCbMEHHOCTP — pPEBOJIONMOHHOE H300pEeTEeHHE 4YeloBeKa IS
coxpaHeHust uHpopmanuu. IlosBienue kanenaaps.

Bo3HUKHOBEHHE €CTECTBEHHBIX HayK. Penurnoznoe u Hayynoe nosHanue. Hayunsiii meton. Hay4uneie
CrIocOOBI/ypOBHU TIO3HAHUSI MHUpA. YyBCTBEHHOE (IMIIMPHUYECKOE) M TEOPETHYECKOE IO3HaHME. Bkiajg
Oparocdena, Apxumeaa, ApUCTOTelNs B pa3BUTHE €CTECTBEHHBIX HaYK.

S3bIK HayKu (IOHATHUS, TEPMMHBI, CUMBOJBI W 3HaKW). MeToipl HayKd. DMIHUPHUYECKUE METOJIbI
(mabmroieHne, U3MEPEeHHUe, OMUcaHue, dKcrepuMenT). MoaenupoBanue. CrienuanbHble (4acTHBIC) METOJIBI.
@akT, TUIOTE3a, TEOPHS.

IIpencrasienuss o BeeneHHON y IpEBHUX WHAMMIIEB, NIIyMEPOB, IPEKOB. B3risaael Ha BeeneHnyo B
panHeM CpenneBekoBbe. Cucrema mupa no H. Komepuuky. Benukue reorpaduueckue otkpbitus XIV—
XVII BB., UX NPEANOCHUIKM U BIMSHUE Ha Pa3BUTUE €CTECTBEHHBIX HayK. buoreorpaduueckue oTKpbITHA
H.N. BaBunosa.

[lpencraBnenus o€l 0 BO3HUKHOBEHMM 3emud. ['umore3a — HaydHOE NPEIONIOKEHUE.
I'unoressr 0 BozuukHoBeHnn 3emun (OK. Broddon, U. Kant, I1.-C. Jlamnac, k. Txunc, O.JO. HImunr).
CoBpemeHHbIE TPEACTaBICHHUs] O BO3HMKHOBeHUMM ConHeyHOW cucreMbl. 3emnss — 1uiaHeta CosiHeyHOU
cucTtemsl. BHyTpeHHee cTpoeHne 3eMiu: iApo, MaHTHSL.

3emHas kopa. CX0JICTBO U pa3In4Kre BHYTPEHHETO CTPOSHUS TUIAHET-TUTAHTOB U TUIAHET 3€MHOM TPYIIIIHI.

O6onouku 3emnu: mutochepa, ruapocdepa, atmocdepa. XumMudeckue dMeMeHTh 3emin. BemecTsa B
OKPY’KaoIlleM MUpe. XUMHUUECKHUE 3JIEMEHTHI. ATOMBI. MOJIEKYIIBI.

3emJisl TIOCJIe CBOETo 00pa3oBaHMsI: OCOOCHHOCTH €€ MOBEPXHOCTU U aTMocdepbl. 'opHbIE MOPOBI.
MuHnepainbl, oJae3HbIe HCKomaeMble. ['eoorusi.

[laneonronorus. IlaseoHTonornyeckue CBUIETENHCTBA MOSBICHUS Ha 3€MJIE JKHUBBIX OPTaHU3MOB.
Kusznp B apesHeitmem okeane. Cyma u atmocdepa apeBHert 3emun. JIutochepHbie TUIHTHI, UX TBUKEHUE.
N3meHeHne odepTaHUMN MATEpUKOB MU OKeaHOB 3emud. [IpuunmHBl Hadasia 3aceyieHusl CYIIH >KUBBIMHU
opranusmamu. OtkpsiTus A. Berenepa u Y. /lapsuna.

Penved 3emnu. @akTopsl, MOBIUSBIINE HA BOSHUKHOBEHUE penbeda 3emiu. JleaHuku, ux 3HaueHue
st hopmupoBanust penbeda 3emnn. JIeqHuKoBbIN epro. MexXIIeTHUKOBBE.

O0auk 3eman



3aBUCHMOCTh BHEIIHET0 00JIMKa 3eMII OT KIIuMaTa.
Knumar. Ycnousi, Biusitolue Ha KIuMar. ATMOCHEpHBIE OCaIKH.

OcobOeHHbIe, YHUKaTbHBIC IPUPOHbIE 00bekThl 3emin (Huarapckwuii Bogonaa, bonbiioi bapsepHbiii
pud, Teppuropust crpanbl Hunepnanasl, 'umanan, baiikan, Hopexxckue Gpbopabl, mycTeins Caxapa, CKajibl B
['ocynapctBeHHOM mnpupogHoM 3amnoBenHuke «CtonObl» B KpacHosipckom kpae, Bosnbmioii kKaHbOH peku
Komnopano).

[Tnanera 3emist Kak cpega OOMTaHUS KHUBBIX OpraHu3MoB. OcoOeHHOCTH 3emiid, O0YCIOBHBIIHE
KU3Hb Ha IUIAHETE: MOJIOKEeHHEe 3eMiu oTHocuTenbHO CoJHIa, BpalieHue 3eMiid BOKPYr CBOEH OCH,
aTMocdepa 3eMiIi ¢ 030HOBBIM CIIOEM, OIPOMHBIE 3aI1aChl XKHUAKOW BOABI, IOYBA.

Kus3nb Ha 3emute

Kupasg u HexuBas Npupoaa. XUMUYECKUN COCTAaB KUBBIX OpraHu3MoB. OCHOBHBIE IPU3HAKH,
OTIIMYAIOIINE KUBOE OT HEKHBOTO: KJIETOYHOE CTPOSHHUE, OOMEH BEIIECTB, Pa3IpaKUMOCTh, Pa3MHOKEHUE,
pOCT, pa3BUTHE, HACIIEICTBEHHOCTh, U3MEHYMBOCTD, aJANTALUA K YCIOBUIM KU3HU.

JlonayuyHbple NpeaCTaBICHUS O MPOUCXOXKIACHUM KU3HU. llepBble HaydHble MPEANONOKEHUS O
BO3HUKHOBeHUH ku3HKM Ha 3emie (D. Peau, JI. Cnamunnanu, JI. Ilacrep). I'unore3a o BEYHOCTH HKU3HHU.
CoBpeMeHHbIC B3IJIs1bI Ha BO3HUKHOBeHHUE Ku3HU Ha 3emite (A.W. Onapun, J[x. XonaeiH).

DBOJIIOIHUST — 3TO MPOIECC HEOOPATUMOTO MCTOPUYECKOTO PA3BUTHUS KUBOW Mpupojibl. [naBHBIC
nBwkyme cuwibl sBomonuu (mo Y. JlapBuny). Pa3HooOpasue »uBbIX opranu3moB. CucTeMaTHKa.
Knaccudukanus xuBbix opranusmoB. Bua. IlapctBa sxuBoit mpuponbl. baktepuu, ['pubbi, Pacrenus,
’Kuotnble. CyliecTBEHHbIE PU3HAKHU MPEACTABUTEIEH OCHOBHBIX LIAPCTB, UX XapaKTEPUCTHKA, CTPOCHUE,
O0COOCHHOCTH >KM3HEAEATEIbHOCTH, MECTa OOMTaHUs, UX POJIb B MPUPOAEC U B KU3HM uenoBeka. LlapcTtBo
Pacrenwust: rmaBHbIi mpu3HakK (crmocoOHOCTh K (DOTOCHHTE3Y), 3HAUCHHE PACTeHUil B mpupojae. boranuka —
Hayka O pacreHusX. KpynHble  CHCTEMaTHYE€CKHWE  TPYIIbl  PAaCTEHHUI:  BOAOPOCIH,  MXH,
MaropoOTHUKOOOpa3HbIE, TOJOCEMEHHBIC, TMOKPBHITOCEMEHHBIE (IIBETKOBBIE), HMX OCHOBHBIC TMPU3HAKH,
MHoroo6pasue. Jlumaiinuku. LlapctBo KuBOoTHBIE: MHOr00Opa3yue MKUBOTHBIX, OCOOEHHOCTH UX CTPOEHH,
JKA3HENICATENIbHOCTH, 3HAYECHHE B MPHUPOJEC M B KU3HU 4eJOBEKa. KpyIrHbIE CHCTEMAaTHUYECKHUE TPYIIIbI
*uBOTHBIX: [Ipocreiimue, becno3Bonounsie (Kumeunomonoctueie, UYepsu, Mommtocku, UneHHCTOHOTHE,
Urnokoxue), ITlozBonounsie (PriObl, 3emHoBoaHbIe, [Ipecmbikaromuecs, [ITumsl, Muekonurarommue), uX
OCHOBHBIE MMPU3HAKHU, MHOTOOOpAa3He.

Pa3Butune xu3Hu Ha 3emiie: KU3Hb B APEBHEM OKEaHE; BBIXOJ PACTEHMI U )KMBOTHBIX Ha CyIly; Jieca
KaMEHHOYI'OJILHOT'O TIEpUO/a,;

PacuBET APEBHUX l'[peCMBIKaIOHII/IXCfI; NTHUOBI U 3BEPU IMTPOILIOTO.

Cpena u MecTo obuTanus. HazeMHO-BO3IyIITHAS, BOHAS ¥ TIOYBEHHAS CPE/Ibl OOUTAHUSI OPTaHU3MOB.
Opranm3meHHast cpefa. [IprcrocoOIeHHOCTh OpraHM3MOB K cpefe oOuTaHus. llpupomsbie cooOmiecTBa
(oxocuctemsbl). CTpyKTypa MpUPOAHOTO coodiecTBa. PasHooOpasue mpupoaHbix coodiiecTB. EcTrecTBeHHbBIE
MPUPOJIHBIE SKOCUCTEMBI. MICKycCcTBEHHBIE cOOOIIECTBA (arpOIKOCUCTEMBI).

PacteHus u >XUBOTHEIE Pa3HBIX MAaTCPUKOB (3HaKOMCTBO C OTACIBHBIMH MPEACTABUTCIIAMHA JKUBOH
MpPUPOILI Kakaoro Marepuka). JKu3Hb B Mopsix u okeaHax. CooOmrecTBa MOBEPXHOCTH W TOJIIIM BOJIBI,
JIOHHOE COOOIIECTBO, COOOIIECTBO KOpaIOBOTO puda, TIyOooKoBOgHOE cooO0IecTBO. [IpupogHbie 30HBI
3eMiu: apKTHYECKHe MYCTHIHHM, TYHApA, Taira, CMENIaHHbIE M IIMPOKOJIMCTBEHHBIC Jieca, TPaBSHUCTHIC
pPaBHUHBI — CTENH U CaBaHHBI, TyCThIHU, BIAYKHBIE TPOIIMYECKHUE JIeca.

Yenoek Ha 3emuie

UYenoBek — KUBOW OpraHu3M. MecTo 4YeaoBeKa B CUCTEME KHUBOW MPUPOAbL. UeTOBEUECKHE pachl:
eBporiconiHas (eBpasuiickas), MOHToJIoMaHas (a3MaTCKO-aMepHKaHCKas) W OSKBaTopHaibHas (aBcTpaiio-
HerpouHas). [IpucrnocoOuTebHBIN XapaKkTep PaCOBBIX MPHU3HAKOB.



Hayunble npesncraBieHuss 0 IpOUMCX0XKIEHUH YeloBeKka. AHTponosorus. /[peBHue npenku yenoBeKa:
JPUOIIMTEKM U aBCTpaJonuTeku. YemoBek ymenbid. YenoBek mnpsaMoxondimuid. YenoBek pa3yMHBIN
(HeaHaepTazel, KpOMaHbOHEI], COBPEMEHHBIH YenoBek). YenmoBek — OnocoIraaIbHOe CYIECTBO.

6 kiacc
Mup acTpoHoMHuH
IlepBble nmpencraBiaeHus roaek o BeeneHHOM. 3apokIeHUE U ATalbl pa3BUTHS aCTPOHOMUU: IPEBHEE
BpeMs (Mmomenu Bcenennoit Apucrorens, Iltonemes), cpeanee Bpems (B3riasabl Hukonas Komepruka,
lanuneo I'anunes, Jxopaano bpyno o

crpoeHnn BceneHHoit), HOBOe BpeMsi (COBpEMEHHBIE KOCMHYECKHE HCCICIOBAaHMS, BaKHEWIIHME JaThl B
OCBOCHHH KOCMOCA).

Conneunas cucrema. [Tnanersr 3emuoit rpynmsl (Mepkypuii, Benepa, 3emis, Mapc). YHUKaIBHOCTD
wianeTsl 3emist. [IporcxoskaeHre Ha3BaHMU IUIaHET 3¢MHOM rpymmbl. JyHna. Ilnanersi-rurantsl (FOmurep,
CarypH, Ypan u Hentyn). [Iporcxoxxnenue Ha3BaHUM MIaHET-TUTAHTOB. AcTepou bl COTHEUHON CUCTEMBI.
Kowmersl: Bugpl, ctpoenne. Mereopsl. Mereoputsl. EnuHUIIBI H3MepeHUss pacCTOSHUNM B KOCMOCE. 3BE3/bl
— TWTaHTCKHE PAaCKAJICHHBIC IIapbl, U3Iydarolne cBeT. THUrmbl 38e3/1 (KapiauKu, TUTAHThI U CBEPXTMTAHTHI).
Comnue. Co3e3gus. 'amakThku.

Mup Ouosiorum

buonorus — nHayka o xu3nu. CoBpeMeHHas OMOJIOTUsl — CHUCTEMa HayK. 3HaueHUE OMOJIOTMYECKUX
3HAHUMU.

Kupble opranusmbl, ux npusHaku. KiierouHoe crpoeHue opraHu3MoB. CTpoeHue KIETKHU.
OnHOKJIETOUHbIE, MHOTOKJIETOUHbIE M KOJIOHHUAJIbHbIE OpraHu3Mbl. TkaHu. TkaHM pacTeHUN U KMBOTHBIX.
Opran. Opransl pacTeHH 1 )kUBOTHBIX. Crctema opranoB. CHCTEMbI OPTaHOB KUBOTHBIX. JKUBOM opranusm
— 3TO OHOJIOTHYECcKas CUCcTeMa.

CymHocTh moHsATUsl «utanuey». CrocoOsl nmutanus (aBrorpodHoe, rereporpodroe). OcodeHHOCTH
MUATAaHUS pacTUTENbHOrO opranu3Ma. [louBenHoe muTanue. BosnymHoe muranue (GoTOCHHTES).
OcoOeHHOCTH NHUTaHUS >KUBOTHBIX. Pa3HOOOpaszue >KMBOTHBIX IO THUIY NUTAHUSA (PACTUTENbHOSHBIE,
XUIIHUKY, napa3uTel). [IumeBapenue u ero 3HayeHne. OCOOEHHOCTH CTPOEHUS MUIIEBAPUTENIBHBIX CHCTEM
KUBOTHBIX.

[lepenoc BemiecTB B opraHusme, ero sHaueHue. IlepenBukenue BemecTB B pacTeHUH. OcoOEHHOCTH
CTPOEHHUsI OpPraHOB pacTeHMH, oOecmeuuBaroIUX Ipolecc MnepeHoca BemlecTB. [lepemereHue BelecTB B
KJIETKaX PACTEHUI U OJHOKJIETOYHBIX

KUBOTHBIX. OCOOEHHOCTH InepeHoCa BEUICCTB B OpraHM3Max MHOI'OKJIICTOYHBIX >XHWBOTHBIX. KpOBeHOCHaH
cuctema, ee ctpoerue, GpyHkiuu. KpoBb u ee cocTaBHbIC YacTH (TU1a3Ma, KIETKH KPOBH).

3HaueHWe JbIXaHWsA. Pojb KHUCIOpoJa B TIPOIECCe pACHICIUICHUS OPraHWYeCKUX BEIIECTB U
OCBOOOKIEHHSI dHEepruu. Tumbl nbixaHus. Jlpixanue pacteHwil. Ponb yCTBUII M YeueBHYEK B MpoIlecce
IBIXaHUsS pacTeHuil. [[pixaHue >kuBOTHBIX. OpraHbl IbIXaHUS KUBOTHBIX OPTaHU3MOB.

O6men BemiecTB. OcoOeHHOCTHM OOMEHa BEIIECTB y pacTeHuidl. Ponb BblAeneHus B Mpoiecce
JKU3BHEJEATEIIbHOCTH OpraHu3MOB. BbpineneHne y JKUBOTHBIX. Bbigenenune y pacteHuil. OCHOBHBIE
BBIICTIUTENLHBIE CUCTEMBI Y )KUBOTHBIX.

3HaueHUE OMOPHBIX CHUCTEM B )KH3HU OpraHu3MoB. ONOpHBIE CUCTEMBI pacTeHU. OMOPHBIE CUCTEMBI
JKUBOTHBIX.

JIBukeHHe Kak BaKHEHIIas OCOOCHHOCTh JKUBOTHBIX OpPraHM3MOB. 3HA4YCHHE JBUTATEIHHOU
AKTUBHOCTH. MexaHI/ISMBI, 06€CHC‘-II/IBaIOIJ_II/Ie ABWIKCHUC JKHUBBIX OPraHU3MOB. I[BI/IFaTeJIBHBIe pceakunun
pacteHuid. CBs3b KM3HEACATEIBHOCTH OpraHu3Ma C OKpyXarolleil cpenoi. Perymsuus mnpoueccoB



KU3ZHEACITEIIBHOCTU OPraHu3MOB. Pa3znpaxxumocts. DHIOKpUHHAsS cucTema. JKene3bl BHYTPEHHEH CeKpeLnH.
HepBnast cucrema, ocobeHHOCTH cTpoeHus. Pedrnexc. Ponb HEpBHOW CHUCTEMBI B PETYISIIIHH MPOIIECCOB
JKU3HEIEATENBHOCTU. POCTOBBIE BEIIECTBA PACTECHUM.

buonornueckoe 3HaueHUE pa3MHOXKEHHMs. Buubl pasmMHOXKEHMS. becnosoe pasMHOXKEHHE PAaCTEHHM.
[losioBoe pa3mHOKEHHE pacTeHul. Pa3MHOXeHue pacTeHuid cemeHaMu. l[BeTOk Kak opraH IOJOBOrO
pasmHokeHus. Couperus. OnpuieHue. [[BoiiHoe ormmomorBopeHue. OOpa3oBaHHE IIOJOB U ceMsiH. Poct u
pa3BuTue pacteHuil. UnauBuayansHoe pa3Butue. Pacripocrpanenue miogoB u ceMsiH. COCTOSIHHE MOKOsI, €r0
3HAYEHHE B JKU3HU PACTEHUI. Y CIIOBUA NPOpACTaHMs ceMsiH. [IuTanue u poct mpopoCTKOB.

[TonoBoe pazMHokeHHEe opranu3MoB. OCOOCHHOCTH

II0JIOBOTO Pa3MHOKEHUS KUBOTHBIX. OpraHsl NoJa0BOro pa3MHoxeHus. Ilonossie knetku. Oniog0TBOpEHNUE.
OcoOeHHOCTH pa3BUTHS JKUBOTHBIX OpraHu3MoB. Pasutue 3apoppima. [locTomMOpuoHanmpHOE pa3BUTHE
KUBOTHBIX. [IpsiMoe u HenpsAMoe pa3BUTHE.

CyIHOCTh NOHATHH «cucTeMay, «Ouonoruyeckas cucremay. OpranusMm Kak cllo)KHasi OMosiorndyeckas
cucreMa. B3auMoCBs3b KJIIETOK, TKAHEH U OPraHOB B OPTAaHU3MAX.

Mup xuMuHn

Xumusi — Hayka o npupoge. HayuHble OTKpBITHS XMMHUM, OKa3aBUIME BIUSHHUE Ha pPa3BUTHE
Ouosnoruu, (usuku. BiusHue NOCTHKEHUMH XUMHYECKOW HAyKM Ha pa3BUTHE TEXHUYECKOro Iporpecca
YeJI0BEeYEeCTBa.

[Ipenmer wu3yuenuss xumuu. BemectBo. Xumuueckue sBieHUS. YMCTble BEIIECTBA U CMECH.
['oMoreHHsbIe ¥ reTepOreHHbIE CMECH.

CriocoObl  pa3zeneHusi TOMOTEHHBIX CMeceil (BBIIApHBAaHWE W KPUCTAUTU3ALUS, JAUCTHILISINA,
neperonka). CrocoObl pa3jielieHus] TeTepPOreHHbIX cMmeceil (oTcramBaHue, (WIBTPOBAHUE, [CHCTBUEC
MarHuTOM).

Otanbl CTaHOBJIIEHHWS HAayKHM XWMHU. YYEHble MUpPA, BHECIIME CYIIECTBEHHBIN BKJAJ B DPa3BUTHE
xummuueckor Hayku (P. boiinb, A. JlaByasbe, M.B. JIomoHOCOB, JIx. JlanbToH, XK. Ilpycr, A.
Asorazpo, M. Bepnemnyc, .. Mennenees, AM. Byrnepos). OTInuie HaydHBIX 3HAHHI OT HEHAYYHBIX
CBEJICHMUIA.

MeTobl HAY4YHOTO IMO3HAHUSA. OMIHMPUYECKHE METOJAbl HAY4YHOIO IMO3HaHus (HabIoIeHue,
IKCIIEPUMEHT, CPaBHCHUE, M3MEPEHHUE, ONMUCAHNE). DKCICPUMEHT — OCHOBHOW METOJ XMMHUYECKOW HAYKH.
MoaenupoBaHue.

CocraB BemiecTB. ATOMHO-MOJEKYISIpHOE yueHue. AToMm. Mosekyna. XUMHUUYECKUH DJIEMEHT.
3HAKOBO-CUMBOJIMYECKOE 0003HAUEHUE U HA3BaHUsI XUMUYECKUX 3J1eMeHTOB. [leproauueckas

cucTeMa XxuMmudeckux saeMmeHnToB .M. Menaeneena.

ITpocTeie BemecTBa. Astorponus. COKHBIE BELIECTBA (XUMHUYECKHE COEAMHEHMsI). XUMHUYECKas
¢dopmyna — 3HaKOBO- CUMBOJIMYECKOE OTPaKEHUE KaUeCTBEHHOI'O M KOJIMYECTBEHHOT'O COCTaBa BEIECTBA.
Hazpanus BelecTB: Hay4yHbIE U TPUBHAIIBHBIE.

Knaccudukanus Bemjects. Heoprannueckue BemecTsa U oprannyeckue Bemectsa. Heopranuueckue
BELIECTBA: IPOCTBIE M CJOXHBIE. [IpocThle HEopraHMueckHe BEIIECTBA: METaulbl U Hemerauibl. Cocras,
dopmynbl, TpuUMepbl HEOpraHMYeCKUX BemecTB. ATMocdepa: cocTaB, CBOWCTBA M (YyHKUMHU. 3aliura
aTMocQepbl OT 3arpsI3HEHHUS.

CJ0KHBIE HEOPTaHMYECKHE BEIECTBA: OKCHIbI, KUCIOThI, OCHOBaHUS (THIPOKCHIBI) U coiii. Bona.

Oprannyeckue BemiecTBa. CBONCTBA M NPUMEHEHHE OPraHUYECKMX BEIECTB. YTJIEBOIBI, OCNKH,
JKUPBI (JIUMIKJBI) U HYKJICMHOBBIE KUCIIOTHI, UX 3HaYEHHE /JIs YyejoBeka. BemiecTBa BOKpyr Hac: coiib, caxap,
€0J1a, CTUpAJIbHBIN MOPOLIOK, YKCYC, JIEKapCTBa.



Mup puzuxu

Ousnka — Hayka o mpupojge. Dusnyeckue spieHHs. BrnusHue QUMK Ha pa3BUTHE HAYKU U
TeXHUKHU. CBsA3b PU3UKU C IPYTUMHU HAYKAMH.

Oduznyeckoe Teno, puznyYecKoe sBICeHUE, Gpu3ndeckas BenuuuHa. M3mepeHnne Gu3NUecKux BEIUYHH.
Marematuyeckue AEMCTBUS ¢ (QU3NYECKHUMH BeIUYMHAMU. J[BH)KEHHE KaK €CTeCTBEHHOE CBOMCTBO Tell.
Mexanunueckoe aBmxkeHne. OTHOCUTENBbHOCTh ABMXKEHUS. [IOHATHUS M BEIMYMHBI, CIYXKallUe JJIsl OMUCAHUS
MEXaHUYECKOr0 JBUKEHUS, 3HAKOBO-CUMBOJIMYECKOE UX NpeAcTaBiicHHue. [IpsaMoiiMHEHOE U paBHOMEPHOE
nBuxeHue. CKOpocCTb.

[Ipyunna nBwxkenus Tten. Wueprusa. Cuia xak Mepa B3aumojedcTBus Tel. Cuia TAXKECTH,
pPaBHOACUCTBYIOIIAS CHUJIA.

Cwibl B IPUPOJIE M B TEXHUKE. 3HAKOBO-CHMBOJIMUECKOE TIpeACTaBiIeHue cuil. edhopmarus.

Tena u BemecTBa, JUCKPETHOE CTpOCHHE BellecTB. CTPOCHHE KUAKUX, TBEPABIX U Ta3000pa3HBIX TEIl.
Hcnonp3oBanue GU3NIECKUX CBONCTB TEN YEITOBEKOM.

Pabota, mexanuueckas padora. MomHnocts. Dueprus. [Ipocteie Mexanusmel. KIIJI. HMcnonb3oBanue
MPOCTHIX MEXAHU3MOB YEJIOBEKOM.

Bunpr sHepruu. 3akoH coxpaHeHUsi dHEpruu. VICTOUHMKHA HSHEPTrUM, HUCIOJIb3YEMBIE YEJIOBEKOM.
Bozo6HOBIIsIEMbIE 1 HEBO30OHOBIIsIEeMbIE pecypchl. [IpeBpaieHus YJHEPTrUu U3 OJJHOTO BHJIA B APYTOM.

JBwxenue ten CoaHEYHOUW CUCTEMBbl. 3aKOH BCEMUPHOTO TATOTCHHUS. MarHUTHBIE B3aUMOJCHCTBUA.
®dusnueckue ABIEHUSA B aTMOchepe.

OOGecnieyeHue TEIJIOBOro OajaHca >KUBBIX CyIIeCTB. Buuabl TermooOMeHa: W3JIydeHHE, KOHBEKIIUS,
TEIJIONPOBOAHOCTh. [IpucrocoOeHns KUBOTHBIX K JKM3HM B XOJOJHOM H KapKOM KJIMMaTe. 3aKOHBI
MEXAHUKH B KU3HH >KUBOTHBIX.

IIpuMepHbIi epeYeHb NPAKTHYECKUX padoT
. PazButne cemsin haconu u ropoxa (HaOI0IeHUE).
. Onpenenenue cpeHet Macchl Tena (M3MEepEeHUe).
OnpeneneHnue  pa3MepoB  JIMCTOBOM  IUIACTUHKHU (M3MEpPEHUE).
BnusHue a30THBIX ynoOpeHMiI Ha poCT pacTeHHs (IKCIIEPUMEHT).
. Onpenenenue BpeMeHu cyTok no ConHiy.
. Habnroenne Ui MAarHUTHOTO TIOJIS.
. BoisiBeHHe MPU3HAKOB MUHEPAJIOB U/HJIHM TOPHBIX MOPOJI Y MECKa.
W3mepenne BoicoThl CoNHIIA HAJ TOPH3OHTOM U TEMIIEPATYpHI BO3AyXa B MOJICHB.

© 0N UAWNPR

OKcllepUMEeHTalIbHOE  OOHApy)KeHHE  OpraHMyYecKOro BEIECTBa.

10. DxcnepuMeHTalIbHOE OOHApPYKEHHE KpaxMaia.

11. Habmonenue u onucanue 0cOOEHHOCTEH CTPOCHUsT OaKTEepUA.

12. Habmonenue u onucaHue 0COOEHHOCTEH CTPOCHHUS TIECHEBBIX IPUOOB.

13. HaGmonenue u onucanue ocOOEHHOCTEH CTPOSHHUS BOJIOPOCITH XJIaMUI0OMOHA/IbI.

14. HabnioneHue U OMUCaHNUe BHEIIHETO CTPOCHUS MXa KYKYIIKUH JIEH.

15. HabGmronene W omuicaHWE  BHEIIHETO  CTPOCHUS MarOpPOTHUKOOOPA3HBIX.

16. Habnronenue u onucanye BHEIIHETO CTPOSHMS [IMIIEK, XBOU U CEMSIH XBOMHBIX PACTECHHM.

17. HalmromeHue W oONMHCaHWE BHEIIHETO CTPOSHUS  MOKPBHITOCEMEHHOTO  (IBETKOBOTO)
pacteHwusl.

18. BrigBieHHWE NPHUCIOCOONIEHHOCTH  OPTaHU3MOB K YCJIOBHSM CpPEIbl OOMTaHUS.

19. Habmronenue 3Be31HOro Hebda.

20. Habmonenue 3a Jlynoii, azamu JIyHbI.

21. zydeHue cTpOeHHs paCTUTEIbHOM KIETKH.



22. VI3y4yeHue CTpOCHHUSI IIBETKOBOTO PACTCHHSI.
23. 3yueHne miepeBWKEHUS BOABI W  MHHEPAIBHBIX BEIIECTB B PACTCHHH.
24. BereratuBHOE Pa3MHOKEHHUE KOMHATHOTO PAaCTECHUSI.
25. Nzyuenue cTpoeHHS [IBETKA.
26. Nzydenune 0COOCHHOCTEW Pa3BUTHS HACEKOMBIX.
27. Pa3neneHue cMecH JKeJe3HbIX ONMUJIOK U IPEBECHBIX CTPYKEK CIOCOOOM OTCTaMBaHUSI.
28. PazneneHue cMecH TIOBapCHHOW COJM M KBapIeBOTO
HecKa.
29. Pazzenenue ¢ MOMOIIBIO MAarHUTA CMECH, COCTOSIIICH 13
KOMOYKOB CEPbI U )KEJIE3HBIX CTPYKEK.
30. BeigeneHre noBapeHHOH COJIM U3 €€ BOJHOTO PacTBOpA.
31. [Tonyuenne JUCTUIUTAPOBAHHOMN BOJIBI W3 BOJOIPOBOJIHOM.
32. HabmoneHue 3a 00pa3oBaHUEM TEHHU.
33. OmnpeneneHue EeHbI JeISHUS] U3MEPUTEIBHBIX TIPHOOPOB.
34. Omnpenenenue cpeiHeil CKOPOCTH JIBUKCHUS TEIa.
35. HaOuoneHne 3aBUCHMOCTH BEJIMYMHBI JePOPMAIIAN OT BEIMYUHBI E(POPMHUP YIOLICH CHJIBI.
36. W3ydyenuwe BIUSHUS TeMIepaTypbl Ha CKOPOCTb AU(PDY3HUH.
37. TIpoBepka yciioBHsi paBHOBECHS pblyara.
38. OnpeneneHne MOJIFOCOB MArHATOB C IIOMOIIBIO KOMTIaca.
39. BuusHue 1UIOMIAAU TMOBEPXHOCTH HA  CKOPOCTh OXJIAXKICHUS KUIKOCTH.

INJIAHUPYEMBIE PE3YJIbTATBI
OCBOEHMSA OBYYAIOLIIUMHUCSA YYEBHOI'O KYPCA
«IIIaru B 3KCIEPUMEHTAJIbHOE €CTECTBO3ZHAHUE)

OcBoeHue y‘IG6HOFO KypcCa «]_Hal"I/IBZ)KCl'lepI/IMEHTaJIbHOG €CTECTBO3HAHHUE»
B OCHOBHOM IIIKOJE HaIlpaBJICHO Ha HJOCTHXCHUC O6y‘~IaIOIJ_II/IMI/ICH JIMYHOCTHBIX, MNPCAMETHBIX U

METaINpeAMETHBIX PE3YJIbTATOB OCBOEHHUS OCHOBHOI 00pa30BaTeIbHON MPOTrPaAMMBI.

JIMYHOCTHBIMHU Pe3yJIbTaTAMHU U3Y4YCHUS Kypca

«EcTecTBO3HAHNEY SIBIISIIOTCS.
- pa3BUTHE MMO3HABaTEIbHBIX WHTEPECOB, HHTEIUICKTYaJIbHBIX U TBOPYECKHX
CIOCOOHOCTEH yJaluxcs;
- (hopmMupoBaHUE MOTHBAIIMY K U3YYEHHUIO B JAIbHEHIIIEM OUOTIOTHN, XUMHUH, PU3UKH, aCTPOHOMUH;
- BOCITUTaHHE OTBETCTBEHHOT'O OTHOIICHHUSI K TIPUPOJIE, OCO3HAHNE HEOOXOIMMOCTH 3aIlUTHI
OKpY>KaroIlen Cpeibl;

- (hopMHpOBaHKE TUYHOCTHOTO OTHOIICHHUS IPYT K JIPYTY, K YUUTEIIO.

MeTanpeaMeTHbIMU Pe3yJIbTATAMM U3YYCHUS Kypca SIBISIOTCS:

— OCBOCHHE IIPHUEMOB HCCIICIOBATEIbCKON JEATEIILHOCTH (COCTaBJIEHUE IIIaHA, HCIOIb30BAHUE
npubopoB, GOPMYIUPOBKA BHIBOJIOB U T. II.);

— (¢dopmupoBaHHe TpPUEMOB pabOThl ¢ WH(pOpMalKel, MPEACTaBICHHOW B pa3mU4HON (opme
(TabNuIBl, PUCYHKH, CXeMbl, (OpPMyJabl M T. J.), Ha pa3nuuHbiXx Hocutensx (kuuru, Wutepuer, CD,
NEepPUOINYECKUE U3JAHUS U T. [1.);

— pa3BUTHE KOMMYHHUKATHBHBIX YMEHUW U OBJIAJECHUE OIBITOM MEKIUYHOCTHOW KOMMYHUKALUU

9



(BeneHME AMCKYcCUH, paboTa B IpyIax, BEICTYINICHHE ¢ COOOIICHUSMH U T. 11.).

IIpenMeTHBIMH pe3yIbTATAMHU U3YUCHHUS Kypca
«EctecTBO3HAHMEY SIBIISIOTCS:

— OcBOeHHE 0a30BBIX €CTECTBEHHO-HAYYHBIX 3HAHHH, HEOOXOMUMBIX IS NAIBHEHIIETO U3ydeHHs
CHCTEeMaTHYECKUX KYpPCOB €CTECTBEHHBIX HAYK;

—  (dopMHpOBaHKE 3JIEMEHTAPHBIX HCCIIET0BATEIILCKUX YMEHUH;

— TPUMEHEHUE MMOJYYCHHBIX 3HAHUN U YMEHUH JUIS PELICHUS MPAKTUYECKUX 3a7ad.

S KJace
Bovinycknuk nayuumces:
* BBIZCTSATh OOBEKTHl M3YUCHHS CSCTECTBEHHBIX HAYK: aCTPOHOMHH, QDUUKH, XUMHH,
reorpadun, 6MOIOTUH, IKOJIIOTHH;

* IPUBOJIUTH IIPUMEPBI B3aMOCBS3€U B IPUPOJCE;

* OOBSICHATD CYIIHOCTb TIOHATHI «METO/I», «TUTIOTE3a;

* Ha3bIBaTh HAYYHBIE CIIOCOOBI/YPOBHH MO3HAHUS MHUPA, Pa3INdaTh METOJbI HAyYHBIX HCCIICIOBAHUIA
(naOmrofieHHe, OMUCAaHHWE, W3MEPEHHE, OKCICPHMEHT, MOJCIMPOBAHKME), HA3bIBaTh OTallbl HAYYHOI'O
UCCJIEIOBAHMS,

* OIIpENeNIATh U IMPUMEHATh MOPSAOK JAEHCTBHM HccienoBareiss Npu HaOJIOJCHUH, HU3MEPEHUHU
HIPUPOIHBIX O0BEKTOB, MPU MIOCTAHOBKE OIBITA (IKCIIEPUMEHTA);

* XapaKTepU30BaTh BKJIa/l 3apyOS)KHBIX U OTEUECTBEHHBIX YUEHBIX B Pa3BUTHE €CTECTBEHHBIX HAYK;

* ONUCHIBATh MPEACTABICHUSl MEPBOOBITHBIX JIIOJEH O MpPUPOJE, MPEACTaBICHUS O CTPOECHUU
Bcenennoii y qpeBHUX HapoA0B U B paHHeM CpeHEBEKOBLE;

* IEPEUUCIIATh NPEANOCHUIKH U OOBSICHATH 3HaUeHUe Bennkux reorpaguueckux OTKphITUH;

* OMKCHIBATh 110 MOJIETIN BHYTPEHHEE CTPOEHUE 3eMJIH;

* CPaBHUBATH [10 PUCYHKY BHYTPEHHEE CTPOCHME TUIAHET- TUTAHTOB M IUIAHET 36MHOM I'PYIIIBI,

* cCpaBHUBATh runore3sl 0 Bo3HUKHOBeHUH 3emun W. Kanrta u I1.-C. Jlannaca, XK. broddona u [Ix.
JxuHCa, ONIMChIBaTh COBPEMEHHBIE NIPECTABICHNS O BOSHUKHOBEHUH U pa3BUTUN COJIHEYHOW CHCTEMBI;

* ONHCHIBATh CIIOUCTYIO CTPYKTYpY 3€MJIM, Ha3blBaTh W PaclO3HAaBaThb HAa PUCYHKE T€0JIOTMYECKHE
000JI0YKH 3eMIIH;

* IPUBOAMTHL IIPUMEPBl XMMHYECKUX DJJIEMEHTOB, IPOCTBIX M CIOXKHBIX BELIECTB, BELIECTB C
MOJIEKYJIIPHBIM U aTOMAapHBIM CTPOEHUEM;

* O0BSICHATB CYIIIHOCTb HOHATHH «TOPHBIE TOPOIBI»,

«MUHEPANbI», «peibed», «KIUMAT;
* ONHCHIBATH OCOOEHHOCTH MOBEPXHOCTU U aTMoc(hepsl 3eMiin Tociie ee 00pa3oBaHus;
* BBISIBJIATH PU3HAKA MUHEPAJIOB U/WIIM TOPHBIX TIOPOJT Y

MeCKa B XOJI€ BBIITOJIHEHHUS TPAKTUIECKON pabOTHI,

* IPUBOJUTH TPUMEPHl TMAJCOHTONIOTUYECKUX CBUACTEIBCTB TIOSBICHUS Ha 3eMile >KUBBIX
OpPTaHHU3MOB;

* OMHCHIBATh JKU3Hb B JIPEBHEHIIEM OKeaHe, OCOOCHHOCTH CyIId W aTMochepsl OpeBHEH 3emiH,
Ha3bIBaTh MPUYIMHBI Havaja 3aCeJICHHUS CYIH )KHBBIMU OpTaHU3MaMU;

* Ha3bIBaTh (PAKTOPHI, TOBJIMSABIINE HA BOSHUKHOBCHHE peiibeda 3emMiu;

* Ha3bIBaTh YCJIOBUSA, BIUAIOIIME Ha KIUMAaT, OOBSICHITH, KaKk KIUMAT BIMSIET Ha 3EMHYIO
MTOBEPXHOCTB;

* IPUBOJUTH TPUMEPHl ¥ ONUCHIBATH YHUKAJIBHBIC MPUPOJHBIE OOBEKTHI 3EMIIM, HA3BIBATh
0COOCHHOCTH 3eMJIH, 00YCIIOBUBIINE KU3Hb HA TIAHETE;

* BBISIBJIATh OOIIME W OTJIMYUTEIbHBIC NMPU3HAKK TEJl XUBOW M HEKWUBOW TMPUPOJIBI, HA3bIBATh U
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pacKpbIBaTh COJIEPKaHUE OCHOBHBIX ITPU3HAKOB KHUBOTO;

* PacKpbIBaTh JIOHAYYHbIE U [IEPBbIC HAYUHBIE IPEJCTABICHUS O MIPOUCXOXKICHUH KU3HM;

* pacKpbIBaTh COBPEMEHHBIE B3IJIs1bl HA BOSHUKHOBEHHE KU3HHU Ha 3eMIIE;

* O0BSICHATD CYIIIHOCTb NOHATUH «3BOJIOLMSY, «BHIY,
«haopay, «payHay, «cpera OOUTaHUN», KMECTO OOUTAHUSY,
«IIPUPOJHOE COOOLIECTBOY, «OUOLIEHO3», «(IKOCUCTEMAY, «IIeMb MUTAHUA;

* XapaKTepU30BaTh OCOOCHHOCTH OpraHu3MoB mHapctB bakrepuu, ['pudsl, Pactenus, XXuBotHsle, nx
pOJIb B IPUPOJIE U B )KU3HU YEIIOBEKA,;

* XapaKTepH30BaTh OCOOEHHOCTH pACTEHUH W JKUBOTHBIX KPYIHBIX CHUCTEMAaTHYECKUX TpYIII,
0COOEHHOCTH JIMIIAWHUKOB KaK CUMOMOTHYECKUX OPTaHU3MOB;

* ONKCHIBATH 3TAIBI PA3BUTHUS )KU3HU Ha 3eMIIe;

* BBIJICJIATH YCIIOBUSI Ha36MHO-BO3/YIITHOW, BOJHOW, MTOYBEHHOW, OPTaHU3MEHHON Cpejl OOUTaHWs,
IPUBOAUTE IIPUMEPHI

IPUCTIOCOOJIEHHOCTH JKHUBBIX OpPraHU3MOB K YCJIOBHMSIM Ha3€MHO- BO3JYLIHOHM, BOJHOW, IOYBEHHOM,
OpraHU3MEHHOM cpejl OOUTaHUS;

* IPUBOJIUTH IPUMEPHI PA3HBIX BUI0B PUPOIHBIX COOOIIECTB, UCKYCCTBEHHBIX KOCHCTEM;

* Ha3bIBaTh M XapaKTEpU30BaTh KOMIIOHEHThI IPUPOJAHOIO COOOILECTBA, IPUBOAUTH NIPUMEPHI LIeTIEH
IIUTaHUS,

* IPUBOJUTH NPUMEPHl U BBLACIATH OCOOCHHOCTH PACTEHUH WU J>KMBOTHBIX pPa3HbIX MAaTEpUKOB,
0COOEHHOCTH >KMBBIX OpPraHHM3MOB MOpEH M OKEaHOB, XapaKTepu30BaThb OCOOEHHOCTH CTPOEHMsS >KUBBIX
OpPraHu3MOB — oOuTaTese pasHbIX NPUPOIHBIX 30H;

* OOBSICHATH CYLIHOCTb IOHSATHUS «pacay», BBIIEIATh XapaKTepHbIE MPU3HAKH JIIOJIHl eBpONEOUIHOM,
MOHTOJIOMAHOM U SKBATOPUAIBHOM pac, 00BICHATh UX IPUCIOCOOUTENILHOE 3HAYCHUE;

* Ha3bIBATh U XapaKTEPU30BATh BAXKHEUILIME DTAIIbl CTAHOBJICHHS YEJIOBEKa,

* J0Ka3bIBaTh Te3UC «YemoBeK — OMOCOIMATIBHOE CYILIECTBO.

Boinycknuk nonyuum 603M0MCHOCHb HAYYUMbCA:

* UCNONBL308AMb  NPU  GbLINOJIHEHUU YHUEOHbIX 3A0AHULl HAYYHO- NONYIAPHYIO JUmMepamypy no
ecmecmeo3HaAHUI0, CNPABOUHble Mamepuavl, pecypcol Mnmepnema,

* OCHOBAM UCCIE008AMENbCKOL U NPOEKMHOU O0esimelbHOCMU N0 U3YYEeHUI0 NPUupoobl, GKIIOYAsL
VMeHUsl hopmyauposams 3a0aqu, NPeocmasisims pabomy Ha 3auumy u 3auuyams ee,

* OOHAPYHCUBAMDB CB513b ZHAHUL/YMEHUL NO eCMeCmEEeHHO- HAVYHbIM NPeOMemam U 2yMAHUMAPHbLIM
npeomemanm,

* OPUEHMUPOBAMBCS 8 CUCMEME MOPATILHBIX HOPM U YEHHOCMeElU N0 OMHOUEHUIO K 00beKmam Husotl
npupoost (MpusHaHue 6blCOKOU YEHHOCMU JHCUSHU 60 B8CeX ee NPOSBILEHUsX, IKOL02UYecKoe CO3HaHue,
IMOYUOHATIbHO-YEHHOCMHOE OMHOUEHUE K 00BEKMAaM HCUBOU NPUPOOLL);

* co30asamsb cOOCMEEHHblE NUCbMEHHbLE U YCIHbLE
CO0OWEeHUs HA OCHOBE HECKONbKUX UCTOYHUKOS8 UHGOPMAYUU, CONPOBONCOAMb GbLCMYNIEHUE NPe3eHmayuell,
VUUmMs18as 0COOEHHOCMU ayOUumopuu C8epPCMHUKO8;

* pabomamy 8 2cpynne C8epCMHUKO8 NPU pPeuleHUU NO3HABAMENbHLIX 3A0ay, YYUMbIEAMb MHEHUE
OKPYACAIOUIUX U AOCKBAMHO OYEHUBAMb COOCMBEHHbII GKIAO 8 OeSIMENbHOCHb SPYNNbL,

* COBEPUIEHCMBOBAMb HABBIKU YUMAMENbCKOU U 0pghocpaghuieckoll 2pamomHoCmu.

6 kiIacce
Boinycknuk nayuumcs:
* 00BICHATH CYITHOCTB MMOHATUSL «@CTPOHOMHSI», XapaKTePU30BaTh OCHOBHBIC JTaIlbI
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pPa3BUTHSA aCTPOHOMUMH,
* yKa3bIBaTh Ha MOJIeJIM NoJI0KeHHs1 CosiHIla v riaHeT B COJIHEUHOM CUCTEME;
o HpOBOI[I/ITB KJIaCCI/I(I)I/IKaLII/IIO IIJIaHET, CpaBHI/IBaTb IIJIAHCTHI 3€MHOfI FPYHHLI Ha OCHOBEC
O0COOCHHOCTEHN UX CTPOCHHUS,
* BBIICIIATH XapaKTePHbIE IPU3HAKH IUIAHET-TUTAHTOB;
* BBIICJIATH XapaKTepHbIC MPU3HAKHU ACTEPOUIOB, KOMET, METEOPOB, 3BE3I;
* HAaXOJUTh OCHOBHBIE cO3Be31usi CeBepHOTO MOTYIIAPHsI PU TTOMOIIH KapThI 3BE3JTHOTO Heba;
* BBIJICIIATh OOBEKT W3Y4YCHUsT OWOJIOTMH; XapaKTepu30BaTh OHOJOTHIO KaKk CHUCTEMY Hayk;
pacKpbIBaTh 3HaU€HUE OMOJIOIMUYECKUX 3HAHUM;
* 00BSICHATH CYITHOCTh IOHATHN «KJIETKA», «TKaHbY,
«OpraHy», «CUCTEMa OpPraHOB», «IIHUTAaHUE», «aBTOTPODEBI»,
«@eTepoTpodbl», «DOTOCHHTE3», «IIUIICBAPEHUEY», (JIBIXAHHEY,
«ra3z000MeHy», «0OMEH BEIECTBY», «BBIICICHUE, «Pa3aPaXKHMOCTh,
«pediexcy, «Pa3MHOKCHHEY, «rameray, «OIIBUIEHUEY,
«OTUIOJIOTBOPEHHE Y,
* IPUBOUTH IPUMEPHI BUJOB TKAHEH, OPraHOB, CHCTEM

OpraHOB PacTEHUH U KUBOTHBIX, HA3bIBATh UX (YHKLIUY;

* XapaKTepU30BaTh KUBOM OpraHu3M Kak OMOJIOIMYECKYIO CUCTEMY;

* CpPaBHMBATh OCOOEHHOCTH aBTOTPOGHOr0 U FeTepOTPOPHOro CrIocoOOB MUTAHUS;

* OIUCBIBaTh OCOOCHHOCTHU MUTAHUS PACTEHUH, PACKPBIBATH CYIIHOCTb BO3AYIIHOTO U MOYBEHHOTO
IIUTAaHUs PACTCHUM;

* 000CHOBBIBaTh OMOJIOIMUYECKYIO POJIb 3€JIEHBIX PACTCHUH B IPUPOJIE;

* ONMCHIBATh NUTAaHUE U MHIIEBAPEHME Yy IKUBOTHBIX, BBIAEIATH OCOOEHHOCTH CTPOEHHUS
MUIIEBAPUTENBHBIX CUCTEM KUBOTHBIX;

* Ha3bIBaThb W OIMCHIBaThb IPOBOJSINNAE CHCTEMBl PACTEHMH M JKUBOTHBIX; DPAacKpbIBaThb pOJIb
KPOBEHOCHOM CHCTEMBI, KPOBU B TPAHCIIOPTE BEILIECTB Y KUBOTHBIX OPraHU3MOB;

* Ha3bIBaTh OPraHbl, yYaCTBYIOIINE B MIPOLIECCE AbIXaHUs PAaCTEHUH U )KUBOTHBIX;

* Ha3bIBaTh OCOOEHHOCTH BBIJCJICHHUS Yy PAcTeHMM W KUBOTHBIX; XapaKTepU30BaTh 3HAUECHHE
BBIJIEJICHUS] B JKU3HM JKUBBIX OPraHU3MOB; IMPHUBOJUTH J10KA3aTeNbCTBA TOrO, YTO OOMEH BELIECTB —
BOKHEUIIUI IPU3HAK JKUBOTO;

* XapaKTepU30BaTh CTPOEHHE OIOPHBIX CHUCTEM pPACTEHUW U JKUBOTHBIX, OOBACHATH 3HAUCHUE
OMOPHBIX CHCTEM JJIsi KUBBIX OPraHU3MOB, BBISBJIATH NPU3HAKH OIMOPHBIX CHUCTEM, YKa3bIBaIOLIUME Ha
B3aMMOCBSI3b UX CTPOEHUS C BBIITOJIHAEMBIMH () YHKIIUSIMH;

* IPUBOJUTH MPUMEPHl U XapaKTEPU30BaTh CIOCOOBI JIBHMKEHUS >KMBOTHBIX, NMPUBOAUTH IPUMEPHI
HaJIMYUsl JABUTATENbHON aKTUBHOCTU y PAacTEHUM; OOBSACHATH POJIb JABM)KEHHUS B )KM3HU JKUBBIX OPraHU3MOB;
yCTaHaBJIMBATh B3aUMOCBS3b MEX/y Cpe/Ioi OOUTAHHUS U CIIOCOOAMU TIepEABUKEHHSI OPTaHU3Ma;

* Ha3bIBaTh YaCTH PETYIATOPHBIX CHUCTEM, OOBSCHATH pPOJIb HEPBHOM M HHIOKPUHHON CHUCTEM B
PETYISIIMU TPOLIECCOB KU3HEACATEIHHOCTH OPTaHU3MOB, Pe(PIESKTOPHBIN XapakTep

ACATCIIBHOCTHU HepBHOI\/’I CHCTEMBI,

* IPUBOANTH MPUMEPHI MPOSIBIICHUS PEAKIINI pACTEHHUI Ha U3MEHEHHUS B OKPYXKaIOIIeH cpelie;

* XapaKTepu30BaTh POJb PA3MHOKEHHUS B JKU3HU JKUBBIX OPTaHU3MOB; BBISBISATH OCOOEHHOCTH
0ecrojoro M TOJOBOTO Pa3MHOXKEHHUS; ONpPENENATh MPEHMYIIECTBA IIOJOBOTO PAa3MHOKEHUS Mepen
OecronbpIM; Ha3bIBaTh M OMKCHIBATH YaCTH I[BETKA, YKa3blBaTh WX 3HAYEHUE; [eNaTh BBIBOABI O
OMOJOTHYECKOM 3HAUYEHUH IIBETKOB, MIJIOJIOB U CEMSIH;

¢ OIIKMChIBATH OCOGCHHOCTI/I pPocCTa U pasBUTUA PACTCHUS; XaPAKTCPU30BAThL 3TAllbl HHAWBUAYAJIbHOT'O
pa3BUTHS PACTEHUI;
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* BBIJICTISITH IIPEUMYILECTBA BHYTPEHHETO OILUIOOTBOPEHHUS;

* pacKpbIBaTh OCOOECHHOCTH pa3BUTHUS JKUBOTHBIX; CpaBHUBATh MNPSAMOE M HENPSMOE pa3BUTHE
KUBOTHBIX;

* IPUBOJUTH TPUMEPHI CUCTEM U KOMIIOHCHTOB, WX COCTAaBJISIONIUX; MPUMEPhl OHUOIOTHYECKUX
CHUCTEM U KOMIIOHEHTOB, MX COCTAaBJSIOIIMX; HA3bIBaTh €IWHHUIIBI CTPOCHHUS >KMBBIX OPraHU3MOB (KJIETKH,
TKaHH, OPTaHbl); BBISABIATH B3aUMOCBSI3b MEXKIY OCOOCHHOCTSMHU CTPOCHHS KIIETOK, TKaHEH, OPraHOB M UX
G yHKIHMSAME; apryMeHTUPOBaTh Te3uc «J11000i1 oprann3m — 3To cI0KHasi OUOJIOrHYECKask CUCTEMAY,

* IPUBOJUTH MPUMEPHI OTKPHITUN XMMHUH, OKA3aBILIUX BIHSHUE HA pa3BUTHE OMOJIOTUH, (PU3UKU;

* OOBSICHSIT CYIIHOCTH TIOHATHUN «BEHIECTBOY», «XUMHUYECKOE SBICHHE», <«UHCTOE BEIICCTBOY,
«CMECh», «TOMOTEHHAsI CMEChHY,

«rETEepPOTeHHAsI CMECHY,

* IPUBOJIUTH MPUMEPHI YUCTHIX BELIECTB U CMECEH;

* IPOBOJIUTH  J1aOOpPATOpPHBIE  OMBITHI IO  Pa3J/IEJICHUI0 TOMOTE€HHBIX U T'€TEPOreHHbBIX CMECEH;

* IPUBOJUTH TMPUMEPHl OTKPHITUHA  YUEHBIX, BHECIIUX CYIIECTBEHHBIIN BKJIaJ B pa3BUTHE
XUMHUYECKON HAYKH,;

* Ha3bIBaTh OTJIUYHUTEIIbHBIC TPU3HAKU HAYYHBIX 3HAHUI;

* 00OBSICHATD CYIIHOCTb TOHSTHHN «MECTO HAaYYHOI'O ITO3HaHUA», <(H8.6J'IIOI[GHI/I6)>,
«OKCIICPUMCHTY, «CpaBHCHUEC», «U3MCPCHUC), «OIIHCAHHUCH, «MOACITUPOBAHUCY, «aToM»,

«MOJICKYJIa», «XUMHYECKUM  BJIEMEHTY, «IPOCTOC BCHICCTBO», «AJIJIOTPOIIUA», «CIIOKHOC
BCICCTBO», <«(XMMHUYCCKas (bOpMy.]'Ia», «HCOPraHU4CCKHUC BCIICCTBAY, «OpPraHHUYCCKHUC BCUICCTBA»,
«MCTAJLIIBI», CHEMCTAJUIbD», «HCOPIraHUYCCKUC BCIICCTBA», «OKCUABI», KKHUCJIOTHBD», KOCHOBAHHI»,
«COJIN», «OPraHUYCCKHUEC BEILICCTBAY,

* 0003HaYaTh HCKOTOPBIC XHMMHUUYCCKHUEC JJICMCHTBHI JIATUHCKHUMHU 6YKB8.MI/I U TIPUBOIUTH HUX

MEKIyHApO/IHbIC HA3BaHMS;

* pacKpbIBaTh IMPAKTUYECKOE 3HAUYEHHE OTKPHITUA MEPUOAMYECKOr0 3aKOHa JUIsl  Pa3BUTHUS
XUMHUYECKON HayKH;

* IPUBOJIUTH IPUMEPHI MPOCTHIX U CIOKHBIX BEIIECTB, HAYYHBIX U TPUBUAJIbHBIX Ha3BaHUN BEILECTB,;

* KJ1accu(UIMPOBATh BELIECTBA HA METAJJIbl U HEMETAJUIbl MO0 (M3UYECKUM CBOMCTBaM, MPUBOIUTH
PUMEPHI METAJUIOB M HEMETAJUIOB;

* XapaKTepH30BaTh CBOMCTBA U 3HAYEHHE KHUCIOPOAA; XapaKTepPH30BaTh COCTaB, CBOMCTBA U (PYHKIIUH
aTMoc(deprl; 000CHOBBIBATH 3HAYEHHE 3aAILUTHI aTMOC(EPHI OT 3arpsA3HEHMUS,;

* IPUBOJIUTH TIPUMEpPHl M ONHCHIBATh CBOWCTBA HEKOTOPBIX OKCHJIOB, KHCIOT, OCHOBAaHHU
(ruApPOKCHIOB) U COJIEH; MPUMEPBI TPUMEHEHHUS OKCUIOB, KUCIOT, OCHOBaHHI (THIPOKCH/IOB) U COJIEil;

* XapaKTepu30BaTh CBOMCTBA M 3HAYEHUE BOIbI;

* IPUBOJIUTH NMPUMEPHI M OMHICHIBATh CBOMCTBA HEKOTOPBIX OPraHUYECKUX BEIIECTB,;

* XapaKTepU30BaTh OMOIOTUYECKOE 3HAYCHUE YTIIEBOJIOB, OCIKOB, )KHPOB (JIMIUA0B) U HYKICHHOBBIX
KHCJIOT;

* IPUBOJIUTH TPUMEPHI YacTO HCIOJB3YEMBIX B OBITY OpraHMYECKUX BEIIECTB,

* 00BSACHATH CYHIHOCTh NOHATUN «(PU3UUECKOE SIBJICHHEM.

«bpuznyeckoe TeNo», «pU3NUYECKas BEIUUMHA», «U3MEPEHUE,
«IPSIMOE U3MEPEHHEY, «KKOCBEHHOE U3MEPEHUEY,

* Ha3bIBaTh OOBEKT M3y4YEeHUs (U3UKHU; BBIACHATH MPU3HAKK W NPUBOIUTH HpPUMEPHI (PU3MUYECKUX
SIBTICHHUIA; TPUBOJIUTH MIPUMEPHI CBSI3U (PU3UKH C APYTUMH HAYKAMU;

* PaCKpbIBaTh 3HAUCHHE HW3MEPEHUs (PU3NUECKUX BEIUYMH MpH (PU3MUYECKUX HCCIETOBAHUSIX;
CpaBHUBaTh (DU3MUYECKUE BEIMYMHBI, pEIIaTh 3a/Jadd, OCHOBAHHBIE Ha MPOCTEHUIIMX MaTEeMaTHYECKHX
pacueTax ¢ UCHOJIb30BaHNEM (PU3UUECKUX BEITUYMH;

* OOBSICHATh  CYIIHOCTh  TOHATHH  «MEXaHHYECKOE  JBIDKEHUE»,  «TPACKTOPHS»,  «IIYTh»,
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IPSIMOJTMHEWHOE JIBUKEHHUE Y,
«PAaBHOMEPHOE JABHXKEHHUE, «CKOPOCThY,

* IPUBOJIUTH PUMEPBI OTHOCUTEIILHOCTH JIBHXKEHHS TEIT;

* IPEACTABIIATH MyTh, BPEMsI U CKOPOCTh B 3HAKOBO- CUMBOJINYECKOH (popme;

* BBIYUCIIATh CKOPOCTh 10 (hopMmysie; OnpeAensTb CPEJHIO CKOPOCTbh ABMXKEHHS Tela, pelaTh
IpocTelIINe 3ajaul Ha ONpeIeIeHne CKOPOCTH JIBUKECHUS;

* OOBSICHATD CYIIHOCTh MOHATUH «HHEPLHUA», «CUJA», «CUJIA TSHKECTH», «PAaBHOJCHCTBYIOIIAS CHIIA,
«aedopmanus»,

* IPUBOJIUTH IPUMEPBI ABMXKEHUS TEJl 10 WHEPUUH, IpUMeEpbl Ae()OpMUPOBAHHBIX TeJl, Ha3blBaTh
IPUYHMHBI AepopMaluy;

* IPUBOJIUTH MPUMEPHI B3aUMOACHUCTBUS TEJ; MPEACTABIATh Pa3Hble CHIIBI B 3HAKOBO-CHUMBOJIMYECKOM
dopme; onpenensaTh 10 PUCYHKY-CXEME HallpaBlIeHUe eHCTBUS CUII;

* O0BSICHATD CYIIHOCTh NOHATHH «(PH3UIECKOE TEIION,

«BELIECTBO»,  «IIJABJIECHUE»,  «UCHAPEHUE»,  «KOHICHCALUSI»,
«KpUCTAITU3ALU Y,

* IPUBOJIUTH IPUMEPHI BEILECTB, HAXOASAIIMXCS B PA3JIMUHBIX arperaTHbIX COCTOSHUX; OMUCBIBATH 110
cXeMe Iepexo] Tel U3 OJHUX arperaTHbIX COCTOSHUM B Ipyrue; oObsICHATh pa3ivyKie B CBOMCTBAX TBEP/bIX,
KHUJIKUX M Ta3000pa3HbIX BEIIECTB, HCXOS U3 UX CTPOCHHS;

* OOBSICHATH CYIIHOCTh JHCKPETHOCTH BEIIECTBA; OOBACHATH CYIIHOCTb TOHATHHA «padboTay,

«MOITHOCTBY,
«IIPOCTBIE MEXAHU3MBI», «PbIUary, «3HEPIUs»;

* IPUBOJUTH TpPHUMEPBl ACHCTBUSA CHJ, HE COBEpIIAOLIMX pPadOTy, HPEICTABIATh (PU3MUECKUE
BEJIMYMHBI (paboTy, MOLIHOCTh U Jp.) B 3HAKOBO-CUMBOJIMYECKOW (hopMe; CpaBHHMBATh MOLIHOCTH ABYX
MEXaHU3MOB;

* ONMCBIBATH MPOCTHIE MEXaHU3MBI, HCIIOJIb3YEMBbIE B OBITY;

* Ha3bIBaTh BHJBl DHEPTHH; PACKPHIBATh CYIIHOCTh 3aKOHA COXPAaHEHWS DHEPIuH; OIHCHIBATH
OpEeBpallleHUss SHEPrMM Ha MPOCTHIX MpUMepax; NPUBOAUTH MPHUMEPHl HCIOJIb30BaHUS YEJIOBEKOM
NpEBpallleHUs] HSHEpPruy; Ha3blBaTh MCTOYHUKU HHEPrMHM sl OBITOBBIX W HNPOMBIIUICHHBIX HYX],
000CHOBBIBAaTh HEOOXOMMOCTh IHEPTOCOEPEKEHMS;

* PacKpBIBaTh CYIIHOCTH 3aKOHA BCEMUPHOTO TATOTCHUS;

* IPUBOJIUTH TNPUMEPHl U OIUCHIBaTh (U3MYECKHE SBICHHUA B aTMochepe U B HEApax 3eMilu;
OTIpeNIeISITh TIOJF0Ca MarHUTA C TOMOIIBI0 MAarHUTHON CTPENIKU; IPUBOAUTH MPHUMEPHI dJIEKTPU3ALINH;

* IPUBOJIUTH IPUMEPHI U3TY4YEHUs, KOHBEKLIUU U TEIUIONPOBOAHOCTH B IIPUPOJIE;

* OIMCHIBATh W3BECTHBIE MEXAHM3MBbI MPHUCIIOCOOJICHUS KUBOTHBIX K JKU3HU B XOJOJHOM (KapKoM)
KJIMaTe;

* IPUBOJUTH IpPUMEPHl  JEHCTBHS 3aKOHOB MEXaHMKM B JKMBOM TpUpoae, MpPUMEpPHI
MI03aMMCTBOBAHHBIX YEJIOBEKOM Yy TPHPOJBI M300pETeHHI, PUMEPhl (PU3UYECKUX SIBICHUH, CBSI3aHHBIX C
IIPEJIOMJIEHUEM CBETOBBIX JIy4EH.

Boinycknuk nonyuum 603mM0M#CHOCHb HAYYUMbCA:

* UCNONBL308AMb NPU BLINOJIHEHUU YYEOHBIX 3A0AHUL HAYYHO- NONYIAPHYIO TUMEPAmypy no Ouoioeuu,
Xumuu, Qu3suke, ACMpoOHOMUU, CNPABOYUHbIE Mamepuasl, pecypcol Mnmepnema,

* OCHOBAM UCCIE008AMENLCKOU U NPOEKMHOU OesIMeNIbHOCMU N0 UYYEHUIO NPUpoobl, GKIIOUASL
YMeHus opmyruposams 3a0adu,

npeocmasisimes pabomy Ha 3awumy u 3auuams ee;
* OOHAPYICUBAMb C653b ZHAHULUIYMEHUTI N0 eCMeCmEeHHO- HAYYHbIM NPeOMEemam U 2yMAHUMAapPHbIM
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npeomeman,

* OPUEHMUPOBAMbCS 6 CUCMEME MOPATILHBIX HOPM U YEHHOCHEN N0 OMHOWEHUIO K 00beKmam HCUusoll
npupoost (npusHanue 6blCOKOU YEHHOCMU JHCUSHU 80 B8CeX ee NPOSAGICHUSX, IKOI0SUUeCKoe CO3HAHUe,
IMOYUOHATILHO-YEHHOCMHOE OMHOUEHUE K 00BEKMAM HCUBOU NPUPOOLL);

* co30a6amb COOCMBEHHbIE NUCOMEHHbLE U YCMHblE COOOUWEHUS. HA OCHOBE HECKOJIbKUX UCTOYHUKOS
ungopmayuu, Conposod’COamsb BGLICMYNICHUE Npe3eHmayuell, YUumovléds O0COOEHHOCMU —ayOumopuu
CBEPCMHUKO8;

* pabomamv 6 2pynne CEEPCMHUKO8 NpU peuleHuu NO3HABAMENbHbIX 3a0a4, WNIAHUPOSANb
COBMECMHYI0 0esIMeNbHOCb, VHUMbIEANb MHEHUE OKPYICAIOWUX U A0EKEAMHO OYEeHUBSAMb COOCMEEHHbLIL
8KIIAO 8 OesIMeIbHOCMb 2PYNNbL;

* COBEPUIEHCMBOBAMb HABBIKU YUMAMENbCKOU U 0phocpapuueckoll 2pamomuocmu.

TEMATHUYECKOE IINTAHUPOBAHUE KYPCA
«Ilaru B 3KCIIEPUMEHTAIbHOE €CTECTBO3ZHAHHE»

5—6 KJIACCbI
Pa3nen conepxaHusi Kypca HH::?I?;;a:He
5 kmace (34 v)
BBejieHre B eCTECTBCHHBIC HAYKH 54
PasButye 3HaHM JTIOZEH 0 MUpe 114
O06muk 3emmn 4y
JKuzub Ha 3emite 124
Yenosek Ha 3emiie 24
Beero 34
6 kmacc (34 )
Mup acTpoHOMUMN 54
Mup Guonoruu 104
Mup xumuu 114
Mup pusuku 9u
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Ne| HaumenoBanue | Koanvecrso yacos Jara | Buasbl 1esiTe1bHOCTH Buasl, popmel JaexTponHbie (HUPpPoOBHIE)
n/n| pa3aesioB U TeM BCEro | KOHTPOJIb| mpaKTHye | H3y4e KOHTPOJIsA o0pa3oBaTebHBIE PeCypChl
NporpaMmel HbIe CKHe HMst
padoTbl | padoTHI
1 BsencHue B 5 - - dopMynupoBaTh  ONpEAEICHMS
ecTeCTBEHHEIE MOHATUN: acTpoHOMus, (u3nKa, VCTHBI Onpoc:
HAYKH XUMUS, reorpapuu. «OUOJIOTUA, ’

DKOJIOTHS», «CCTECTBECHHBIC
HAYKH».

[IpoBoaUTE NpocCTEMILINE
HCCIeI0BaHus, HaOII0ACHMS,
M3MEPEHUS, OTIBITHI
OO0BLIACHITH BKJIAJ1

©CTECTBOMCIILITATCIICH;

BCIINKHX

MICCIICI0BATh JOTOJIHUTEIbHYIO
JUTEpaTypy
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Pa3zButne  3HaHUi
ImoAen 0 Mupe

11

MN300pakaTh CXeMaTHYHO
IIPEJICTABICHUS O CTPOCHUU
BcenenHol y IpeBHUX HApOJIOB;
OOBSACHATH CYTh CUCTEMBI MUPA U
B3TJIsb1 HA Beenennyio B
panHeM CpellHEBEKOBbE,
CpaBHUBATh CUCTEMbI MUpa
[Itonemes u Konepurka
VccrenoBaTh Kapy CO3BE3/Iusl.
HaXOJUTh OCHOBHBIE CO3BE31US,
BBI/ICTISITH TE3UCHI U3 TEKCTa
CucreMaTu3upoBaTh U 00001aTh
[pa3ITUYHbIE BUABI HHPOpPMAIIUH |
COCTABJISATh IUIaH BBINOJIHEHUS
yueOHOMU 3a/1a4H.

CpaBHUBATh COBPEMEHHbBIE
UIOTE3bI O

BO3HUKHOBEHUU 51 3€MJIU U
CoHEeYHOM cUCTeMBI , HAXOAHUTh
MX CXOJICTBO UM pa3inyus;
BBIIBUTaTh COOCTBEHHBIC
UII0TE3bl BOSHUKHOBEHUSI 3€MIIH
1 ConHeuHoi CUCTEMBI
Pa3nuyaTte OCHOBHBIE TOPHBIE
MOPOJIBI 10 IPOUCXO0XKICHHUIO,
KJIacCU(PUITUPOBATH X B TPYIIIHI,
OMHCHIBATH BHEIIHUN BU]T TIO
[peIJIOKEHHOMY ILJIaHYy;,
MCII0JIb30BAaTh JONOJHUTEIIBHBIE
MCTOYHUKN UHPOpMauu(
TUTepaTypa U UHTEPHET

[pecypchl).

IInceMeHHBIH
KOHTPOJIb;
YcTHbl onpoc;
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O0auK 3eminn

MN300pakaTh CXeMaTHYHO
IIPEJICTABICHUS O CTPOCHUU
BcenenHol y IpeBHUX HApOJIOB;
OOBSACHATH CYTh CUCTEMBI MUPA U
B3TJIsb1 HA Beenennyio B
panHeM CpellHEBEKOBbE,
CpaBHUBATh CUCTEMbI MUpa
[Itonemes u Konepurka
VccrenoBaTh Kapy CO3BE3/Iusl.
HaXOJUTh OCHOBHBIE CO3BE31US,
BBI/ICTISITH TE3UCHI U3 TEKCTa
CucreMaTu3upoBaTh U 00001aTh
[pa3ITUYHbIE BUABI HHPOPMAIIHIH
COCTABJISATh IUIaH BBINOJIHEHUS
yueOHOMU 3a/1a4H.

CpaBHUBATh COBPEMEHHbBIE
UIOTE3bI O

BO3HUKHOBEHUU 51 3€MJIU U
CoHEeYHOM cUCTeMBI , HAXOAHUTh
MX CXOJICTBO UM pa3inyus;
BBIIBUTATh COOCTBEHHBIE
UII0TE3bl BOSHUKHOBEHUSI 3€MIIH
1 ConHeunoi CUCTEMBI
Pa3nuyaTte OCHOBHBIE TOPHBIE
MOPOJIBI 10 IPOUCXO0XKICHHUIO,
KJIacCU(PUITUPOBATH X B TPYIIIHI,
OMHCHIBATH BHEIIHUN BU]T TIO
[peIJIOKEHHOMY ILJIaHYy;,
MCII0JIb30BAaTh JONOJHUTEIIBHBIE
MCTOYHUKN UHPOpMauu(
TUTepaTypa U UHTEPHET

[pecypchr).

IInceMeHHBIH
KOHTPOJIb;
YcTHbl onpoc;
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DKwus3Hb Ha 3emie

12

KpaTko xapakTepu3oBaTh
OCHOBHBIE IPUPOHBIE 30HBI
3eMiu; OOBSACHATH MPUUMHBI
[pacpOCTpaHEHUs! IPUPOIHBIX
30H Ha 3eMIJIc;
CUCTEeMaTU3UPOBATh U 0000IIATh
[pa3IMYHbIC BUABI HHPOPMALIK O
MPUPOJIHBIX 30HAX

BbIsSBISTE 0COOCHHOCTH JKU3HU B
BOJIC; CPAaBHUBATh YCIIOBUS
CYILLIECTBOBAHUS OPTraHU3MOB B
[Pa3HBIX BOJAHBIX COOOIIECTBAX;
KiaccuUIUpPOBAThH
MpEeACTAaBUTEIICH Ha TPYIIIHI ;
BBISIBJISITH PUCIIOCOOJICHUS
PKUBOTHBIX U PaCTCHUM ,
HEe0OXOIUMBbIE UM AJI YKU3HU B
BOJIE.

ITucbmMeHHBI
KOHTPOJIb;
YcrHblii onpoc;
[TpakTnueckas
pabora,;

UeoBek Ha 3emiie

OrnpenenaTs BaXKHEHIINE 3Talbl
CTaHOBJICHUS Y€JIOBEKa,
HaxOJHUTh YEPThI CXOJICTBA U
[pa3auuus y COBPEMEHHOIO
YEJIOBEKa U €ro JaNEKux
MPEIKOB;

BbIsBIIATH 3HaUEHUE OPYAMS
TpyJa ¥ OXOTHI ISl APEBHUX
ITr0/1€11; CpPAaBHUBATh OPYAUS
TpyJa IPEBHUX JIFOACH BBISICHSITH
(hakTOpHI , HA OCHOBAaHUU
KOTOPBIX COCTABJICHBI
MpEeACTaBIEHUS O IPEBHUX
ITFOJTSIX

[TicbMeHHBIN
KOHTPOJIb;
YcTHslii onpoc;

Bcero

34
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[ToypouHoe nmaHupoBaHue

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

BCEro

KOHTPOJIbHbIE
padoThbI

NMPaKTH4YeCKue
padoThI

JlaTa
U3y4YeHUsl

Bunabi, popmbi
KOHTPOJIsI

BBexenue B ecTecTBEHHEBIE
HAYKHU

N3yuenue
YEI0OBEKOM

MIPUPOJIBI

03.09.2024

YcrHblii onpoc;

Casi3u HPUPOHBIX
00BEKTOB JIPYT C APYrOM M
C 'KHUBBIMH CYIIIECTBAMU

10.09.2024

YcTHBI onpoc;

Bo3HUKHOBEHUE
€CTECTBEHHBIX HayK.
Hayunas xkapTuHa mupa.

17.09.2024

Y eTHBI o11poc;

AA3pik  Haykm  (TTOHSTHS,
TePMHUHBI,  CHMBOJIBI  H
BHAKH).

24.09.2024

YcTHBI o1poc;

MeTonbl
[PUPOABI

W3 Yy4EHUS

01.10.2022

VY ceTHBIN 01poc;

PazBuTHe 3HAHMH JIIOJEH O
MHpe

11

[IpencraBienuss 0 npupoae
MepBOOBITHBIX JIOEH

11.10.2022

Y cTHBIN 01poc;

VYceTHBIN 01Ipoc;

Bxiaang OparocdeHna,
Apxumena, ApucToTens B
[pa3BUTHE €CTECTBEHHBIX

HaYK.

18.10.2022

YcTHBIN OIpoc;

[IpencraBnenus 0
BcenenHolt 'y ApeBHUX
MHIUHAIIEB, IIYMEPOB,
[PEKOB. Barasasr Ha
BcenenHyto B paHHEM
CpenneBekoBre.  Cucrema
mupa o H. Konepuuky

25.10.2022

YcTHBIM o1poc;

[IpencraBnenuss moaend o
BO3HUKHOBEHUU 3EMIU

08.11.2022

Y CTHBIH 01poc;

10

ConHeuyHas cucTeMa U €

COCTaB.

15.11.2022

Y CTHBI 01poc;

11

[1aHBI-TUTAaHTHI B IJIAHETHI
36MHOM TPYIIIIBIL.
[IpakTrdeckas pabora

Ne 1. HaGmromeHue 3Be31HOTO
Heoa.

22.11.2022

IIpakTrueckas
paborta

12

Buyrpennee CTpOECHUE
3eMiu. 3eMHas Kopa.
["opHBIE TIOPOZBI, MUHEPAJIbI
1 ITOJIE3HBIC NCKOIIAEMBIC

29.11.2022

Y cTHBI ompoc;
TECT
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13 [Taneonronornyeck |1 06.12.2022 | YcTHBI# ompoc;
ue CBUCTEIHCTBA
MOSIBJIEHUST ~ Ha  3emuie
KHMBBIX OPTaHU3MOB.

14 DKusup B npeBHeimem |1 13.12.2022 | YctHbIit onpoc;
okeane. Cyma u armocdepa
peBHEN 3eMIIn.

15 Ulurocdepusie r1umTh, uX |1 20.12.2022 | YcTHBI# ompoc;
\IBMOKCHHUE. N3mMmenenune
OYCpTAaHHWd  MAaTEPUKOB U
OKEaHOB 3emiin

16 Penved 3emmm. Dakrtopsl |1 27.12.2022 | [TucbMeHHBI
MOBITUSIBIIIAC Ha KOHTPOJIB;
BO3HUKHOBEHHUE penbeda
3emiIu.
006auk 3eMiiu 4

17 |3aBucumoctb BHemHero| 1 10.01.2023 | YcrHBI# ompoc;
ob0nuka 3eMiaM OT KJIHMMAarta.

Kmnmar. Ycaosus,
BJIMSIFOIIIME HA KJIMMAT.

18 |AtMocdepHbIe ocaiKu 1 17.01.2023 | YcTHBIi ompoc;

19 |OcoGennrple, yHHKaNbHBIC |1 24.01.2023 | YcrTHBIi o11poc;
NPUPOIHBIC 00BEKTHI
3emiu.

20 [Mmanera 3emuis kak cpena |1 31.01.2023 | [TuceMeHHBIIH
oOuTaHUS AKHUBBIX KOHTpOIIb;
OpPTaHU3MOB.

Kuzub Ha 3emue 12

21 DKuBas u HexuBas npupoja. |1 07.02.2023 | YcrtHblii onpoc;
OCHOBHBIE IPU3HAKH,

OTJIMYAIOIINE )KUBOE OT
HEXHUBOTO.

22 Bo3HukHOBeHHE >KM3HM Ha |l 14.02.2023 | YcTHBII onpoc;
3emiie

23 [DBOIIOLUA-ITO mporecc |1 21.02.2023 | YcTHBIH Ompoc;
HEOOPaTUMOro
MCTOPUYECKOTO pa3BHUTHS
PKUBOU IIPUPOIBL.

24 |Pa3zHoOOpasue KUBBIX | 1 28.02.2023 | YcTHBIi ompoc;
oprann3moB. CuHcTemMaTHKa.

Knaccudukanus KHUBBIX
OpPTaHU3MOB.
25 [HapctBo Pactenus. 1 07.03.2023 | YcTHBIH ompoc;
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26

CucremaTH4ecKue rpymibl
[pPaCTEHUI: BOJOPOCIIH, MXH,
MaropoTHUKOOOPa3HbIE, UX
MHOT'000pa3ue.
[paktuyeckas pabora Ne
2.HaOimronenue u onmucanue
0COOCHHOCTEH CTPOCHUS
BOZOPOCITH
XJTAMHTOMOHA]TBI.
Ne 3. HaOmronenue u
OIMHMCaHNE BHEIIHETO
CTPOCHHS MXa KyKYIIKUH
meH.
Ned. HaOmronenue u
OIMHMCAaHNE BHEITHETO
CTPOEHHUS
MarnopOTHUKOOOPA3HBIX.

14.03.2023

[IpakTuueckas
pabota

27

CucremMaTH4eCKUE TPyHIIbI
[PaCTEHUI: TOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE, UX
MHOT000pa3ue. JInmaiHuKY.
[TpakTrueckas padorta Ne 5
HaGnronenue u onucanue
BHEIIIHETO CTPOCHUS IIMIIIEK,
XBOU U CEMSIH XBOMHBIX
[pACTEHUN.

INe6. HaGmroenue u
OMMCAaHUE BHEILIHETO
CTPOEHUS
MOKPBITOCEMEHHOTO(IIBETKOB
OT0) pacTEHUS.

21.03.2023

[IpakTryeckas
pabora

28

[l{apcTBO
DKuBoTHEBIE

11.04.2023

Y CTHBIH 01poc;

29

KpymHble cucTeMaTudecKue
[pYNNbl  KUBOTHBIX,  UX
OCHOBHBIC IIPpHU3HAKH,
MHOT000pa3ue.

18.04.2023

Y CTHBIM 01poc;

30

Cpena u MecTo OOuTaHUSI.
[Tpaktuyeckas padora Ne 7.
BoisiBienue
MPUCTIOCOOIEHHOCTH
OpPTaHU3MOB K YCIIOBHSIM
Cpelbl 0OUTaHUS.

25.04.2023

[TpakTnueckas
pabota

31

[IpuponHbie coobuiecTBa

02.05.2023

Y CTHBI 01poc;

32

[IpuponHbie  30HBI
3eMin.

09.05.2023

[InceMeHHEBIN
KOHTPOJIb;

JeaoBex Ha 3emie
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33 [UenmoBek-xkuBoil  opraHusm. | 1
02.Mecto YeloBeKa B
CUCTEME KUBOU IIPUPOIBI.

16.05.2023

Y cTHBIN o1poc;

34 |Hayunsle npencraBieHus ol
[IPOUCXOKICHUN YEI0BEKa.

23.05.2023

YeTHBI o1poc;

Bcero: 34 4., mpaktuueckux pador - 7
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT' O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJISI YYEHUKA
YueOnuk [lnemakoB, H. M. ConmH, «BBeicHHEe B €CTECTBCHHOHAaydHbIe TpeameTbl. EcTecTBo3HaHue. 5 kimacc»

Hpoda, 2013

METOAUYECKUE MATEPHUAJIBI VIS YUYUTEJIA

http://bio.1september.ru
buomnorus. https://interneturok.ru/subject/biology . Ypoku mikosnbpHO# mporpammbl. Buieo, KOHCIIEKTHI,
TECTBI, TPEHAKEPBL

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH HHTEPHET
http://college.ru/biologiya/

http://www.sbio.info

http://www.greeninfo.ru/

http://www.theanimalworld.ru/

Poccuiickas anexrponnas mkona. https://resh.edu.ru/. Buneoypoku u TpeHaKkepbl 10 OUOJIOTUH
https://www.yaklass.ru/p/biologia/5-klass

https://100urokov.ru/predmety/5-klass

https://resh.edu.ru/subject/5/5/
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPY/JIOBAHUE
CnpaBouHble TaOIUIB, Ipe3eHTanH, o0opynoBanue "Touka pocra" (BiaKHbIC penapaTsl, repdapui,

KOJUICKIIUH, MOJICIIN U Jp.).

OBOPYJOBAHMUME JJIA IIPOBEJAEHUSA TABOPATOPHBIX, IIPAKTHUYECKHUX PABOT,
JAEMOHCTPAIIU

O6opynoBanue a1 qeMoHcTparnuii "Touka pocra"
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