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HHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma yueOHOrO Kypca «EctecTBO3HaHue» paspaboraHa Jist
OpraHu3aIui, peaaTu3youX MPorpaMMbl OCHOBHOT'O O0IIIEro 00pa3oBaHusl.

Conepxxanue mnOporpaMMmbl HampaBiIC€HO Ha JOCTUXKEHHUE PE3YyJbTaTOB
OCBOCHHUSI OCHOBHOM 0Opa3oBaTeIbHOM MpOrpaMMbl  OCHOBHOTO  OOIIEro
oOpa3oBaHusl B YacTH TPeOOBaHUM, 3alaHHBIX (PefepaibHbIM T'OCYJApPCTBEHHBIM
0o0pa3oBaTeIbHBIM CTAHJIAPTOM OCHOBHOT'O 0O0IIEro 00pa3oBaHUA K MpeaMeTam
€CTECTBEHHO - HAYYHOT'O [IUKJIA.

Conepxanue TmporpaMMbl HMEET OCOOCHHOCTH, OOYCIIOBIEHHbBIE, BO-
NEPBBIX, 3aadyaMy Pa3BUTHSA, OOYUYCHHS W BOCIHUTAHUS YYAIIMXCS, 3aJaHHBIMU
COIIMATIBHBIMU  TPEOOBAaHUSIMH K yPOBHIO pa3BUTUS WX JIMYHOCTHBIX U
MO3HABATEJILHBIX KAauy€CTB; BO- BTOPBIX, MPEAMETHBIM COAEPKAHUEM OCHOBHOTO
obmero  oOpa3oBaHMs;  B-TPETbUX,  ICHUXOJOTUYECKUMU  BO3PACTHBIMH
0COOEHHOCTSIMH 00y4aeMbIX.

Coneprxanue mporpamMmsel kKypca «EcTtecTBo3HaHUE» HeceT B ce0e OOJbIIoi
BOCHHUTATENbHBIN MOTeHIIMaN. BocnuTeiBaromas ¢GyHKIUS Kypca 3aKII04YaeTcs B
dbopmMupoBaHUN y 00yUarOmMMUXCS MOTPEOHOCTH TMO3HAHUS OKPYXKAIOIIEro MHUpa U
CBOMX CBSI3€M C HHMM: DKOJIOTMYECKH OOOCHOBAaHHBIX MOTPEOHOCTEW, MHTEPECOB,
HOPM U IPABUII.

«EcTrecTBO3HaHUE» — WHTETPUPOBAHHBIN KypC, IPU3BAHHBIA OKa3aTh
COJIepKATEIbHO-ICSITEIIbHOCTHYIO TOAIEPKKY OCBOCHHS MPOrpaMM MO Y4EOHBIM
npeameram «buonorusi» u «l'eorpadus», obecrmeunTs NPOMEAECBTUUECKYIO
COAEPKATEIBbHYKD OCHOBY [UI IIOCJEAYIOLIETO CUCTEMAaTUYECKOTO HW3YyYECHUS
npeaMeToB «Xumuss» u  «@Pusukay. HHTerpanus pas3MYHBIX €CTECTBEHHO-
Hay4YHbIX 00JIacTell 3HAHUS OCHOBAaHA Ha MPEACTABICHUU O €IUHCTBE MPHUPOJIbLI U
o01eM ISt BCeX €CTECTBEHHBIX HayK METOEe TIO3HAHUSI.

B cBs3u ¢ atuM um3ydenue kypca «EcTecTBO3HaHME» B OCHOBHOM IIKOJIE
HAaMnpaBJICHO HA TOCTHKEHUE CIEAYIOIIUX LEJICH:

— TIPOMEAEBTHKA OCHOB OUOJIOTHH, XUMHUHU, (PU3HKH,



— (opMUpOBaHUE MEPBOHAYAIBHOTO MPECTABICHUS O METOJaX HAYYHOI'O
MO3HAHUS IPUPO/IbI, IIEJTOCTHOTO B3TJIsi/Ia HA MUD;

— (QopMHpoOBaHHE SIEMEHTAPHBIX YMEHHUH, CBSI3aHHBIX C BBHINOJHEHUEM
y4eOHOTr0 JIa0OPaTOPHOTO UCCIICIOBAHMUS;

— ¢opMupoBaHuE y YYalIMXCs YCTOMYMBOTO HHTEpeca K MpeaMeTam
€CTEeCTBEHHO-HAYYHOI0 IUKJIA (K OUOJOTUM, XUMUH, PUZUKE);

— BOCIIUTAHHE OTBETCTBEHHOTO U OEPEKHOr0 OTHOIIECHHUS K OKPYXKarollein
npupoie, GOPMUPOBAHUE IKOJIOTMIECKOT'O MBIILJICHHUS.

BrinonHsst mporneneBTUYECKYI0 poJib, Kypc «EcTecTBO3HAHHE» COACPKUT
CUCTEMHbIC 3HaHUA. boJbplioe BHHUMaHWE B HEM YJENSCTCS MPEeMCTBEHHBIM
CBS3SIM MEXK]ly HauyaJbHOW M OCHOBHOW IIIKOJIOW, WHTErpalliyd 3HAHUK BOKPYT
BEIYIIMX WACH, ONPEACISIIONIUX CTPYKTYPY Kypca H  CIOCOOCTBYIOIIHX
(dbopMHUpOBaHUIO I1EJIOCTHOTO B3TJsiga Ha MHp. B Kypce garoTcs mepBbie
IOPEACTABICHUS O TAaKUX MOHATHAX, KaK «Macca», «B3aHUMOJICHCTBUE», «CHIIAy,
«QHEpPrusA», «aTomM», «MOJEKyJa», «XUMHYeCKuid »snaeMeHT». [lomydaemsie
yYallUMHUCSl CBEICHUS O BEIIECTBAX M UX IMPEBPAIICHUSAX MOTYT CIYKUTh
NEPBOHAYAIIBHON OCHOBOM [JIsl TOCTENIEHHOTO OCO3HAaHWUS HIAEU O TOM, 4YTO
maTtepust 1 GOpMBI ee ABUKEHHUS BCETJa B3aUMOCBSI3aHBI, YTO OOBEKTHI MPUPOIBI
00pa3yIoT LEJIOCTHBIE CUCTEMBI, OTHOCUTEIbHO YCTOMYHMBBIC, HO B TO K€ BpEMs
nruHaMu4Hble. Hapymenwe 5Tol AMHAMHUYECKOM YCTOWYHMBOCTH CHUCTEM MOXKET
MPUBECTH K HEXeNaTeJbHbIM MOCHeACTBUSIM. OCO3HAHWE 3TOW HAEW Ba)KHO IS
MOHUMAaHUS JKOJIOTHYECKUX TpoOiem. MHTerpanus pa3IuyHBIX €CTECTBEHHO-
HAy4YHBIX 00JacTeil 3HaHHWS OCHOBaHA HA MPEJCTABICHUU O €AUHCTBE MPHUPOIBI U
oOmmieM I BCEX eCTECTBEHHBIX HayK Meronae mo3HaHus. CoaepikaHue JTaHHOTO
Kypca CTPOUTCS Ha OCHOBE JIESITEJIBbHOCTHOTO MOJx0/a. BoBieueHue yyanmxcs B
pa3HoOOpa3Hyl0 y4eOHYI0, MCCIIEOBATEIBCKYI0 M MPAKTHUECKYIO JEATEIHHOCTD
SBJISIETCS. YCIIOBUEM MPHUOOPETEHUs MPOYHBIX 3HAHHM, MPeoOpa3oBaHUsS HUX B

Y6e)KI[eHI/I$I N YMCHUA, CTAHOBJICHUS OTBCTCTBCHHOCTH KAaK YCPThI TMYHOCTH.



MECTO YYEBHOTI'O KYPCA «ECTECTBO3HAHUE» B
YUEBHOM IIUVIAHE

OOs3arenpHass  4YacTb  y4yeOHOro  IUJIaHa  OPUMEPHOHM  OCHOBHOM
o0Opa3oBaTeabHOM IPOrpaMMbl OCHOBHOT'O 0011Ier0 00pa30BaHus NpeycMaTpUBaeT
uzydyenue npenmeroB «buonorusi» u  «leorpadpus» B 5—6 Kiaccax.
Cucrematuyeckoe U3y4eHHe APYTrux y4yeOHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIMKJIa B OCHOBHOM IIIKOJIe HAaUMHAETCs Mo3xke: ¢ / kiacca — (usuku, ¢ 8 kiacca
— XUMUH.

B coorBerctBUM ¢ y4yeOHbIM mIaHoM Kypcy «EcTtecTBo3HaHume»
npenimecTByeT y4eOHbId mpeameT «OKpyXaroolmuid  MUp», BKIIOYAIOMINN
HEKOTOpbIE 3HAHUSA U3 001acTH OUOJIOTHH, PUZUKH, XUMUH, ACTPOHOMUHU.

VYyeOuniit kypc «EcTecTBO3HaHME)» BBOJUTCS HA YPOBHE OCHOBHOT'O OOIIETO
o0pa3oBaHus B KaYECTBE MHTETPATUBHOIO JOIMOJHEHHS K Y4eOHBIM MpeaMeTam
«buonorusy, «I"eorpadus» u Kak NponeAeBTUYECKUN KypC B OTHOIIICHUH
y4eOHBIX TpeAMETOB «Du3nKa» U « XUMUs.

[Iporpamma 1O €CTECTBO3HAHMIO ISl 5—7 KIJIACCOB COCTABJI€HA M3 pacuera
obmieit yuebHoi Harpysku 102 yaca 3a Tpu roga oOydeHusi: 1 gac B HeJenI0 B 5
kiacce, 1 gac B Henento B 6 kiiacce v 1 yac B HeAento B 7 kiiacce. Bpems Ha JaHHBIN
Kypc oOpa3oBaTelibHas OpraHM3allisi MOKET BBIJICIUTH 32 CUYET YacTH Y4YEOHOro

IJIaHA, bopmupyemoii Y4aCTHUKAMU o0Opa3oBaTeIbHBIX OTHOILIEHUM.



COAEPKXAHHUE YYEBHOI'O KYPCA «kECTECTBO3HAHHUE» B
YUYEBHOM IIVTIAHE

5 kiaace
BBenenue B ecTecTBEHHbIE HAYKH

N3yuenue mnpupoasl uyenoBekoM. EcTecTBeHHble HayKud (aCTPOHOMUS,
¢usuka, Xxumuda, reosorus, Gusuyeckas reorpadus, OHUONOTHUS, DKOJOTHUS).
OObBeKThl M3y4YeHHUS €CTeCTBEHHBIX Hayk. Apucrorenb, M.B. JloMoHOCOB —
YUEHBIC-OHIMKIONEAUCTRI. CBSI3UM MPUPOAHBIX OOBEKTOB JPYr € JAPYIOM U C
KUBBIMU CYIIECTBaMU. BO3HMKHOBEHHE €CTECTBEHHBIX HaykK. HayuHas kapTuHa
mupa. Hayunsiii wmeton. CnocoObl/ypoBHM TIO3HAHUSI MHUpA: YYBCTBEHHOE
(AMIIUPUYECKOE) U TEOPETUIECKOE TTO3HAHUE.

Pa3zBuTuHe 3HAHUI JIIOIeH 0 MHpe.

[IpencraBnenus o mpupojae NEPBOOBITHBIX JIOACH. 3aBUCUMOCTH KU3HU
NEpPBOOBITHOTO YeIOBEKa OT €ro 3HaHUM 00 Okpykaromem mupe. [TucekMeHHOCTh
— PEBOJIIOIIMOHHOE UW300pETeHHE 4YeJoBeKa HJisi COXpaHeHUs HHGOpMAIIHH.
[TosiBnenue kanennaps. Bxkinaag Opatocdena, Apxumena u ApuctoTenst B pa3BUTHE
€CTECTBEHHBIX HayK. S3bIK HayKu (MOHSTHSI, TEPMHUHBI, CUMBOJbI WU 3HAKH).
Metonbl HayKH. DMIUPUYECKHE METOAbI: HAONIIOJCHHUE, OMHCAHUE, SKCIIEPUMEHT
(ombiT), M3Mepenue. MoaenupoBanue. CrieruanabHble (4acTHbIC) METOIbl. DakT,
runoresa, reopusi. O60pya0BaHUE I HAYYHBIX UCCIICTOBAHUH.

Bcenennasn

[IpencraBnenns o BceeneHHOW y JOpPEeBHUX WHAMMWIIEB, LIIyMEPOB, TI'PEKOB.
B3armsiaelt Ha Bceenennyio B panHem CpenneBekoBbe. Cucrema mupa mno H.
Komepuuky. Bemukue reorpaduueckue otkpeitus XIV—XVII BB, wux
MPEANOChUIKM U BIUSHHE Ha Pa3BUTHE €CTECTBEHHBIX HayK. buoreorpaduueckue
orkpeiTusi H.U. BaBunosa. IlpeacrtaBneHust jtoaeil 0 BOSHUKHOBEHUU 3EMIIU.
I'mnore3a — HayuHoe mpenanonoxkeHue. ['unore3sl 0 Bo3HUKHOBeHUHU 3emiin (K.
biodpdon, U. Kant, I1.-C. Jlanmac, JIx. xunc, O.F0. HImuar). CoBpeMeHHBIE

npeacTaBjICHUA O BOSBHUKHOBCHUU CoHEYHOM CHUCTEMBI.



3emuis

3emnsa — miaaHeta ConHEYHOW cucTemMbl. BHyTpeHHee cTpoeHue 3emiln:
aaApo, MaHTHS. 3eMHas kopa. CXOJICTBO M pa3iuyue BHYTPEHHETO CTPOCHHUS
IJIAHET-TUTAHTOB M IUTAaHET 3eMHoW rpynnbl. OOonouku 3emun: jutocdepa,
ruapocdepa, armochepa. XuUMHUECKHE dJeMeHThl 3emud. BemectBa B
OKpYXarmeM MHUpE. XUMHUYECKUE IIEMEHTbl. ATOMBL. MoONEKybl. 3emisl MOcie
CBOET0 O00pa3oBaHUsA:  OCOOEHHOCTHM €€ TOBEPXHOCTHU M aTMOC(ephl.
I'opubie mopoasl. Munepaisl, osie3Hbie uckonaemblie. I'eonorud. I1aneontonorus.
[TaneoHTONIOTNYECKNE CBUJIETENILCTBA MOSIBICHUS HA 3€MJIE€ KUBBIX OPraHU3MOB.
Kuzup B gapeBHeiiiem oxeane. Cyma wu arMmocdepa apeBHel 3emiu.
JlutocepHble IMINTHI, HUX JBWXKEHUE. 3MeHeHuWe ouepTaHuil MaTEPUKOB H
okeaHoB 3emuu. [IpuumHBl Hauyana 3aceeHUs] CYLIM >KUBBIMU OpPraHU3MaMH.
Otkpeitust A. Berenepa u Y. Jlapsuna. Pensed 3emnu. @akTopbl, MOBIHUSIBIINE HA
BO3HUKHOBeHHE penbeda 3emnu. Jlemuuku, ux 3HaYeHUE M1 (HOpMUPOBAHUS
penbeda 3emun. JleHUKOBBIN epuo . MexXie THUKOBBE.

006s1uk 3emun

3aBUCUMOCTh BHENIHEro obsmka 3emin oT kiaumarta. Knummar. YcnoBus,
BAMSIONME Ha KiaumaT. ATMmocdepHble ocaaku. OcoOeHHbIe, YHUKAJIbHbBIC
npupoanbie 00bekThl 3emin (Huarapckuit Bomonan, bomnwinoii bapbephsblii pud,
Tepputopus ctpanbl Hwupepnannel, ['mmanau, baiikamn, HopBexckue (ropisl,
nycTeiHs Caxapa, ckaibl B ['ocy1apcTBEHHOM IPUPOJIHOM 3anoBeHUKE «CTONOBI»
B Kpacnosipckom kpae, bonbmioii kanboH pexku Konopano). Ilnanera 3emns kak
cpena oOMTaHUs KUBBIX OopraHu3MoB. OcoOeHHOCTH 3eMTH, 00YCIOBUBIIHE KU3Hb
Ha IJIaHETE: MOJ0KEeHUEe 3eMiIM OTHOcUTebHO COJIHIIA, BpallleHue 3eMJIM BOKPYT
cBoeil ocu, arMocepa 3eMid C O30HOBBIM CIIOEM, OTPOMHBIC 3armachl >KHUIKOU
BO/IbI, ITOYBA.

Kusnb Ha 3emure.

KuBasg u HexuBas mpupoaa. XHUMHUYECKHUHA COCTAB >KUBBIX OPraHU3MOB.
OCHOBHBIE NPHU3HAKH, OTIWYAOLIAE XKUBOE OT HEKHUBOTO: KIETOYHOE CTPOCHUE,

OoOMEH  BEIIeCTB,  Pa3ApaXUMOCTh,  Pa3MHOXKEHHE, POCT,  pa3BUTHE,



HACJIEJICTBEHHOCTh, U3MEHUYUBOCTh, aJalTallksl K YCIOBUSAM KU3HU. JlOHay4dHbIE
MPECTABICHUS O MPOUCXOXKIECHUU KU3HU. [lepBble HaydHBIE MPENNOTIOKEHUS O
BO3HUKHOBeHUU >ku3HU Ha 3emiue (D. Peau, JI. Cnamnuuuanu, JI. Ilactep).
['mnote3a o BeuHoCcTH *)U3HU. COBpEMEHHBIE B3IJISAbl HA BOSHUKHOBEHUE JKU3HU
Ha 3emsie (A.W. Omapun, JIx. XonmelH). OBodOLUS — 3TO MPOIECC
HEOOPATUMOTO HMCTOPUYECKOTO PA3BUTHS KUBOU TPUPOJLI. ['JTaBHBIC NBUKYIIHE
cuinel dBomoruu  (mo Y. Jlapeuny). Pa3zHooOpa3ue >KHUBBIX OPraHU3MOB.
Cuctematuka. Kiaccudukanus >xuBbix opranu3moB. Bua. IlapctBa xuBoif
npupojsl: baktepuu, ['pudsi, Pacrenus, )KuBotHsie. CyllleCTBEHHbIC MNPU3HAKHU
npeJCTaBUTENEH OCHOBHBIX LAPCTB, UX XapaKTEPUCTUKA, CTPOCHHUE, OCOOCHHOCTH
KU3HEICATEILHOCTH, MECTa OOUTAHMS, UX POJIb B MIPUPOJIC M B KU3HU UETIOBEKA.
apctBo Pactenus: rimaBHbIM TpU3HAK (CIOCOOHOCTH K (POTOCHHTE3Y), 3HAUCHUE
pacteHuii B mpuponme. boranmka — Hayka O pacTeHusx. KpyrmHbie
CUCTEMAaTHYECKHUE TPYIIbl PACTCHUH: BOJAOPOCTH, MXH, MANOPOTHUKOOOpa3HBIE,
rOJIOCEMEHHBIC, TOKPHITOCEMEHHBIE (I[BETKOBBIE), HMX OCHOBHBIE IPU3HAKH,
MHoroo6Opazue. Jlumaitauku. IlapctBo JKuBOTHBIE: MHOTOOOpa3ue >KUBOTHBIX,
O0COOCHHOCTH MX CTPOCHMSI, )KU3HECATSIbHOCTH, 3HAUCHUE B TIPUPOJIC U B )KU3HU
yenmoBeka. KpymHble cuUCTeMaTHYeCKHWe TPYINNbl KUBOTHBIX: lIpocrteimue,
becniozBonounsie (Kuieunonosioctusie, YepBu, Momttocku, YJI€HUCTOHOTHE,
Urnoxoxwue), TlozBonounsie (PriObl, 3eMHOBOaHBIC, [Ipecmbikaronuecs, [ITuisi,
MiekonuTaronue), X OCHOBHbBIE MPU3HAKU, MHOTOOOpasue. Pa3Butue Xu3HU Ha
3emuie: *KU3Hb B JIPEBHEM OKEaHE; BBIXOJ PACTCHHMI M >KMBOTHBIX Ha Cylly; Jieca
KaMEHHOYTOJIBHOTO TEPUO/A; PACLUBET JPEBHUX IPECMBIKAIONIUXCS; NTULBI U
3Bepu mnponuioro. Cpema m Mecto obwtanus. HazemHO-BO3myIiHas, BOJgHAS U
MOYBEHHAsl  cpeabl  oOWTaHWs  opraHu3mMoB.  OpraHusmeHHass  cpeja.
[TprcniocoOIeHHOCTh OpraHU3MOB K cpene obOutanus. [IpupomHbie cooOrecTBa
(axocucteMbl). CTpyKTypa MPHPOTHOTO cooOIIecTBa. PasHooOpa3ne mpHpOIHBIX
cooOmiectB.  EcTrecTBeHHbIe  NPUPOJHBIE  AKOCUCTEMBbl.  VICKyccTBEHHBIE
cooOIiecTBa (arpo3KocucTeMbl). PacTeHuss M KUBOTHBIE pPa3HBIX MAaTEPHUKOB

(3HaKOMCTBO C OTACIBHBIMH IIPCACTABUTCIIIMHA JKUBOU Ipupoabl KaxXao0ro



Matepuka). JKu3Hb B MopsAX U okeaHax. CooOl1ecTBa MOBEPXHOCTU U TONILIU BOJBI,
JIOHHOE€  COOOIIECTBO, COOOIIECTBO KOpajuioBoro puda, TIyOOKOBOJHOE
coobmiectBo. [lpupoansie 30HBI 3eMild: apKTUYECKUE MYCTHIHM, TYHJApA, Taiira,
CMElIaHHble W ILIWPOKOJUCTBEHHBIE JIeCa, TPABSHHUCTHIE PAaBHUHBI — CTENU U
CaBaHHbI, yCTHIHU, BJIAYKHbIE TPOITMYECKUE JIeca.

Yenosek Ha 3emuie

YenoBek — xKUBOM opraHu3zM. MecTo 4yesioBeKa B CUCTEME >KUBOW MPUPO/IBL.
YenoBeyeckue pachl: eBporieouaHas (eBpas3uiickas), MOHTOJOMAHAs (a3MATCKO-
aMepHKaHCKas) U 3KBaTOpHalibHasl (aBcTpasio-HerpouaHas). [IpucrnocoOuTenbHbIil
XapaKTep pacoBbIX MPU3HAKOB.

Hayunble mnpeacTaBieHHs] O MPOUCXOXKIACHUU 4YEIOBEKa. AHTPOIOIOTHS.
JlpeBHHE TpeIKH YeloBeKa: APUOMUTEKH U aBCTPAIONMUTEKH. YelIOBEeK yMENbIH.
Yenoek mnpsmoxoisuiuii. YUenoBek pa3yMHbIN (HeaHJepTajell, KPOMaHbOHEII,

COBpeMGHHLIﬁ tIGJIOBGK). YenoBek — 6I/IOCOHI/IaJIBHO€ CymeCTBO.

6 knacc
Mup acTpoHOMUH

IlepBrie mpexacTaBieHus Jmwoaeil o BceneHHoOW. 3apoXaeHHE U ATallbl
pa3BUTUA AaCTPOHOMHUHU: JIpeBHee BpeMms (monenu BcenenHoit Apucrorens,
ITronemes), cpeanee Bpems (B3rsiabl Hukomass Konepuuka, 'anuneo I'amwes,
Jlxopnano bpyHo o crTpoenun BceneHHoll), HOBOe BpeMs (COBpPEMEHHBIE
KOCMHUYECKHE UCCIIEA0BaHUs, BaXKHEHUIIINE 1aThl B OCBOEHUU KocMoca). ColiHeuHast
cucreMa. Ilmanersr 3emHoil rpynnel (Mepkypuii, Benepa, 3emisas, Mapc).
VYHukanbHOCTh MIaHeThl 3emuis. [IpoucxokieHue Ha3BaHHWU IIJIaHET 3E€MHOMU
rpynmnbel. Jlyna. Ilnanersi-rurantel (FOmnwurep, Catypn, VYpan u Hentyh).
[IpoucxoxxaeHne Ha3BaHUM TJIAHET-TUTAaHTOB. Actepoubl CONHEYHOU CHCTEMBI.
Komersl: Buasl, crtpoenue. Merteopsl. Mereoputsl. EauHunel u3zMmepeHus

paccTosiHUi B~ KOCMOCE. 3BE3/Ibl — TUraHTCKHE pAacKaJieHHbIE IIaphI,



u3lyvaromuye cBeT. Tumbl 3Be3] (KapJauKH, TUTAaHThl U CBepXruranthbl). CojHIe.
Co3sBe3nus. ['amakTuky.

Mup O6mnosnoruu

buonoruss — nHayka o xu3zHu. CoBpeMeHHasi OMOJIOTHUS — CHUCTEMa Hayk.
3HaueHue Ouonornyeckux 3HaHui. JKuBble opranusmel, ux npusHaku. Kierounoe
cTpoeHue opraHuzMoB. CTpoeHue KiIeTKd. OIHOKIETOYHBbIE, MHOTOKJIETOYHBIE U
KOJIOHHAJIbHBIE oOpraHu3Mbl. TkaHu. Tkanu pacTeHUd M KUBOTHBIX. OpraH.
Opransl pactenuii U )kuBoTHbIX. Cuctema opranoB. CUCTEMBbl OPTaHOB KUBOTHBIX.
Kupoit opranusm — 2310 Owuomornueckas cucrema. CyIIHOCTh TOHATHS
«rmutanue». Crnocobwsl nmutanust (aBroTpodHoe, rereporpodHoe). OcoOeHHOCTH
MUTAHUS PACTUTENIBHOTO opraHu3ma. [louBeHHoe muTanue. Bo3myiniHoe nmuTaHue
(botocunTe3). OCOOEHHOCTH MUTAHUS >KUBOTHBIX. PasHoOOpasue >KUBOTHBIX IO
TUIY TIUTaHHS (PaCTUTEILHOSIHBIE, XUIIIHUKUA, Mapa3uThl). [luieBapenne u ero
3HaueHne. OCOOEHHOCTH CTPOCHHSI TMHUIIEBAPUTENIBHBIX CHUCTEM >KHUBOTHBIX.
IlepeHoc BemecTB B OpraHu3Mme, €ro 3HaueHue. llepenBukeHUE BEIIECTB B
pacteHnr. OCOOEHHOCTH CTPOCHUS OPTAHOB PACTEHUMU, 0OECTICUUBAIOIINX TPOIECC
nepeHoca BewiecTB. IlepeMelnieHne BEmIECTB B KIETKaX pAacTeHU W
OJTHOKJIETOUHBIX KUBOTHBIX. OCOOEHHOCTH TEPEHOCa BEIIECTB B OpraHU3Max
MHOTOKJIETOUHBIX XHBOTHBIX. KpoBeHOCHas cucTema, €€ CTpoeHue, (yHKIIUU.
KpoBb 1 ee coctaBHble yacTh (IU1a3Ma, KJIETKH KPOBU). 3HAUEHHUE AbIXaHUs. Poib
KHCJIOPOJIa B MPOLECCE PACIICIUICHUS OPraHUYECKUX BEIIECTB M OCBOOOXKACHUS
sHeprud. Tunbl napixaHus. [lpIxaHue pacTteHuil. Ponp yCTBUI] M YEUYEBUYEK B
Mpoliecce AbIXxaHus pacTeHUi. J[pIxaHue ®KUBOTHBIX. OpraHbl JbIXaHUSI KUBOTHBIX
opranu3MoB. OOMeH BemiecTB. OcoOEHHOCTH 0OMEHa BEIIECTB y pacTeHuid. Pomb
BBIJICJICHUSI B TMPOLECCE JKU3HENEATEIbHOCTH OpraHu3MoB. Beigenenue y
KUBOTHBIX. Bbinenenue y pacteHuil. OCHOBHBIE BbIJEIUTEIBHBIE CHCTEMBI Yy
KUBOTHBIX. 3HAUEHUE OMOPHBIX CUCTEM B KU3HH OpraHnu3MoB. ONOpPHBIE CUCTEMBI
pactennii. OnNOpHBIE CHUCTEMBI JKHMBOTHBIX. JIBMJKEHHE KakK BaKHEUIIas
OCOOCHHOCTh JKMBOTHBIX OpPraHU3MOB. 3HAYEHHE JIBUTATEJIbHON aKTUBHOCTH.

MeXaHI/ISMBI, O6CCH€‘-II/IB21IOH_II/IC JABHIKCHUC KHMBBIX OPraHHU3MOB. I[BI/IFaTeJ'H)HI)Ie



peakiuu pacteHuid. CBA3b KU3HEACATEIBHOCTH OPraHU3Ma C OKpPYXKaoIIeh
CpEIION. Peryssiuus IIPOLIECCOB KU3HEAEATEITbHOCTH OPTraHU3MOB.
Pasgpaxkxumocts. OHAOKpUHHAsA cucteMa. JKene3sl BHYTPEHHEM CEKpELMU.
HepBhuasi cucrema, ocobenHoctu crpoenus. Peduexc. Poib HepBHOUM cucTeMbl B
pPEryJsiIMM  MPOLIECCOB JKU3HEIAEATEIbHOCTH. POCTOBBIE BEIIECTBA PACTEHUM.
buonornueckoe 3HaueHue pasMHOXKeEHUs. Buael pasMHO)xeHus. becnoioe
pa3mMHOXeHue pacteHuil. IlonoBoe pa3smMHOXKEHUE pacTeHud. Pa3MmHOxeHHe
pacTteHnil cemeHaMmM. l[BeTOK Kak opraH MOJOBOro pa3MHOXeHus. Couserwus.
Onsutenue. JIBoiiHoe omogoTrBopenue. OOpazoBaHue MI00B U ceMsiH. PocT u
pa3Butue pacteHuid. MHamBuayanbHOE pas3BuTue. PacnpocTpaHeHHe MIIOI0B U
ceMsaH. CoOCTOSIHME TOKOsl, €ro 3Hauy€HUWE B JKU3HU PACTECHUU. YCIOBUSA
npopactanusi ceMsH. llutaHme u poct mnpopoctkoB. IlonoBoe pa3smMHOXKEHUE
opranu3MoB. (OcCOOEHHOCTHM TIOJIOBOTO PAa3MHOXKEHHSI JKUBOTHBIX. Oprassl
nojioBoro pasmHoxeHus. llomosele kieTku. OrmuogorBopeHue. OcoOEHHOCTH
pa3BUTHs KUBOTHBIX oOpranu3moB. PazBurtue 3apopsima. IlocTamOpHoHaIBEHOE
pazBuTue KUBOTHBIX. [Ipsamoe u Hempsimoe pa3BuThe. CyIIHOCTh NOHSITHUH
«cuctemay, «ouosiornueckas cucrema». OpraHu3Mm Kak CIOKHasg OuoJIorHyYecKast
cucteMa. B3auMoCBA3b KIIETOK, TKAHEW U OPTaHOB B OpraHU3Max.
Mup xumuu
Xumusi — Hayka o npupojne. HayuHble OTKpBITHUS XMMUHU, OKa3aBIIWE
BIIMSTHUE HA pa3BuUTHE Ouonoruu, pusuku. BrnusHue MOCTHRKEHUN XUMUYECKON
HAayKM Ha pa3BUTHE TEXHUYECKOrO Mmporpecca uenoseuecTBa. lIpeamer
U3ydeHUs1 XuMuH. BemecTBo. XuMudeckue sBIeHUs. UUCThIE BEIIECTBA U
cmecH. ['oMorenHsie u rereporennble cMecu. CrocoObl pazieIeHus FTOMOT€HHBIX
cMecell (BbIapuBaHUE M KpHUCTAILIM3ALUS, AUCTHUIUIALMS, Teperonka). CrnocoObl
paslienieHus1 TETepOreHHbIX cMeced (oTcranBaHue, (UIBTPOBAHUE, JCHCTBUE
MarHuToM). OTamnbl CTAaHOBJIEHUS HAyKM XUMHUH. YUEHbIE MHpA, BHECIIUE
CYILIECTBEHHBIN BKIaJ B pa3BuThe xumudyeckoil Hayku (P. boiinb, A. JlaByasbe,

M.B. JIomoHOCOB, JIx. JlanbToH, K. Ilpycr, A. ABorazpo, 1. bepuemnyc,



H.W. MenneneeB, A.M. bytnepoB). OTinune HayyHBIX 3HAaHMM OT HEHAYYHBIX
CBeleHMA. MeTOoIbl HAy4YHOrO NO3HAHUS. OMIMPUYECKHE METOAbl HAYYHOIO
Mo3HaHusi (HaOJMIOAEHUE, OJKCIEPUMEHT, CpaBHEHUE, H3MEPEHHUE, OIHUCAHUE).
DKCIEPUMEHT — OCHOBHOM METOJI XUMUYECKOM Hayku. MoaenupoBanue. Cocrtas
BEIIECTB. ATOMHO-MOJIEKYJIIpHOE ydeHue. AtoM. Monekyna. XUMUYECKUN
AJIEMEHT. 3HAKOBO-CUMBOJIMYECKOE O00O3HAYEHHWE U Ha3BaHUS XUMUYECKUX
aneMmeHTOB. [lepuonnueckas cucrema xumuueckux aneMeHToB [[.M. Menneneesa.
[Ipocteie  BemectBa. Asuotponusi.  CrokHbIE — BelIeCTBAa  (XUMHYECKUE
coeMHEeHUs). XUMHYecKas QopMmyia — 3HAKOBO-CUMBOJIMUYECKOE OTPaKECHUE
KAQUeCTBEHHOTO M KOJWYECTBEHHOTO COCTaBa BellecTBAa. Has3BaHUs BEIIECTB:
Hay4HbIe W TpuBHaJIbHBIC. Knaccudukamus BemniectB. Heoprannueckue BeliecTBa
U OpraHuyeckue BellecTBa. HeopraHmueckue BeIIECTBA: MPOCTHIE U CIOXKHBIE.
[IpocThie HEOpraHWYECKUE BEIIECTBA: METAJIbI U HeMeTauibl. CocTaB, GOpMYJIbI,
IpUMepbl HEOPraHWYECKUX BeliecTB. ATMoc(epa: cocTaB, CBOMCTBA U (YHKIIUU.
3amura atMmocdepsl oT 3arpssHeHus. CloKHbIE HEOPraHUYECKHE BEIIeCTBa:
OKCHU[IbI, KHCIJIOTBI, OCHOBaHUS (TUAPOKCUIbBI) W coiu. Boma. Opranuueckue
BeniecTBa. CBOMCTBA M MPUMEHEHHE OPraHWYECKUX BEIIECTB. YTIIEBOJIbI, OENKH,
AKUPBI (JINMHUIBI) U HYKJIEUHOBBIE KUCIIOTHI, UX 3HAUEHUE JIJIs1 YeloBeka. BemnjecTra
BOKpYT HAC: COJIb, caxap, Co/ia, CTUPAJIbHBIN MOPOILIOK, YKCYC, JIEKapCTBa.

Mup pusuxku

®usnka — Hayka o npupojne. Ousndeckue siBneHus. Biusaue dusuku Ha
pa3BUTHE HayKd U TexHUKU. CBsI3b (U3MKK C JIPYyruMu Haykamu. Duszmueckoe
TeNno, ¢uznyueckoe sBieHHe, (u3mveckas BenwunHa. l3mepenume Quznyeckux
Benu4nH. MaTemMaTudyeckue NeUcTBHs ¢ (PU3MYECKUMH BeTWdrMHaMu. JIBrkeHue
KaK €CTeCTBEHHOE CBOMCTBO Tell. MexaHuueckoe naBMkeHUE. OTHOCUTENBHOCTD
NBHKEHUA. [IOHATUS W BENWYWHBI, CIIy)KalllMe ISl ONHUCAHUS MEXaHUYECKOIO
JNBH)KEHUS, 3HAKOBO-CUMBOJIMYECKOE HX NpeacraBieHue. lIpsaMonuHenHoe wu
paBHOMepHOE niBUkeHHE. CkopocTh. [Ipnunna nerxenus ten. Mueprusa. Cuia kak
Mepa B3aumozencTBusa Teil. Cuna TsSKeCTH, paBHOAEWCTByromas cuia. Cuibl B

npupoac M B  TCXHHKC. 3HAKOBO-CUMBOJIHNUYECKOE npcacCTaBJICHUC  CHIIL.



HNedbopmanus. Tenma u BemiecTBa, JUCKPETHOE CTpoeHHe BemiecTB. CTpoeHue
KUJKUX, TBEPJBIX U ra3000pa3HbIx Tel. Mcnonp3oBanue GU3NUYECKUX CBOMCTB Tel
yenoBekoM. Paborta, Mexanudeckas pabora. MomHocTe. DHeprus. IIpocteie
Mexanu3mbl. KIIJ[. HMcnonb3oBaHME NOPOCTHIX MEXaHU3MOB YEJIOBEKOM. Buibl
SHEpPruu. 3aKOH COXpaHEHUs HHEpruu. VICTOUYHMKH SHEPruH, HCMIOJIb3YEMbIE
4yeoBeKOM. Bo300HOBIsieMble M HEBO300HOBIsieMble pecypchl. lIpeBparmieHus
SHEpPruu U3 OAHOTO BHJA B Apyrou. J[BuxkeHue ten CONHEYHON CUCTEMBI. 3aKOH
BCEMUPHOIO TATOTEHUs. MarHutHble B3auMoAeuCTBUSL. DU3NUYECKUE SIBICHUS B
atmMocepe. OOecrieueHre TEIMJIOBOTO OajlaHCa IKUBBIX CYIIECTB. Buabl
TEMJI000MEHA: U3JIyYeHUEe, KOHBEKIIUS, TeIIONpOBOHOCTh. [IpucnocobneHus
KUBOTHBIX K )KM3HHU B XOJIOJHOM M >KapKOM KJIMMaTe. 3aKOHbl MEXaHUKU B KU3HU
YKUBOTHBIX.

7 knacc

BBeneHue B ecTeCTBEHHO-HAYYHbIE METO/IbI NO3HAHUA (00001IEHNE)
EcrecTBOo3HaHMe kak cucremMa Hayk o mpupoje. B3auMocBs3b (GU3UKH, XUMHH,
Oouosioruu, reorpaduu W aCTPOHOMHH. MEXIpPEIMETHBIC TOHITHS: MaTepus,
SHEPrus, BEIIEeCTBO, IMoje, HWH(OpManus. YHHUBEpCAIbHBIE METOJABI ITO3HAHUSA:
HAOMIOJIEeHWe, JKCIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE. OTalbl HAyYHOI'O
uccaeaoBanus. Poias mpruOOpoB M MHCTPYMEHTOB B COBPEMEHHOM HayKe. 3HAUCHHE
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTHU B KU3HU COBPEMEHHOTO YEJI0BEKA.

Du3nvecKrue OCHOBbI PUPOIAbI
MexaHU4eCcKue SIBJICHUSI B MPUPOJIE U TEXHUKE. BUABI MEXaHUYECKOTO JBH>KECHHS.
OTHOCHUTEIBHOCTD JIBUKCHUS. Cuitbl B MIPUPOJIE: rpaBUTAIlMOHHBIE,
AJIEKTpOMarHuTHbIC, saepHble. Cuna TpeHus, cuiaa ynpyroct. JlaBieHue TBEPABIX
TN, XKUAKocTer W ra3oB. 3akoH Ilackansa. CooOmraronuecs cocynbl. ATMocdepHoe
JaBlieHHE. ApXWMenoBa cwiia. YCJIOBHS IulaBaHuS Teld. MexaHndeckass pabota,
MOIIHOCTb, dHEprus. [IpocThie MeXxaHU3MBbI (pbluar, 0JI0K, HAKJIOHHAs TNIOCKOCTBH), UX
NPUMEHEHHE B MPUPOJAEC M TEXHHUKE. 30JI0TO€ TMPABUIO MEXaHUKH. OHEPrus:
KWHETHYECKAasT W TOTCHIMAJIbHAs. 3aKOH COXPAHEHUS MEXAHUYECKOW SHEPIruu.
[Ipumepsl niepexoa >HEPrUd U3 OAHOIO BHUJA B JIPYrod B KHBBIX OpraHu3Max M
sKocucTtemax. leruoBele  sBIeHUs. Temmnepartypa. Temnonepenaua. Buubl

TEIJIonepenaun B  Opupoje  (TEIIONMPOBOJHOCTh, KOHBEKIMS, U3JIyYCHHE).



Ucnapenue, koHAeHCaLMs, KATIEHUE. BIa)kHOCTh BO3/1yXa U €€ 3HAYEHUE ISl )KUBBIX
OpraHu3MoOB. ArperaTHble COCTOSIHHUS BellecTBa. PDa3oBble MEPEXOAbl B MPUPOAE
(TastHUe NbJA, 3aMEpP3aHUE BObI, KPYTOBOPOT BOJIbI). DIEKTPUUECKUE U MArHUTHBIC
SIBJICHUSI. DJIEKTpU3alus Tea. IneKTprudeckuil Tok. Mctounuku Toka. [IpoBogHUKYN U
TUANICKTPUKU. MaruutHoe 1moje 3eMiiM M ero OHOJIOTMYECKOe 3HAauCHHE.
DJIEKTPOMArHUTHBIE SIBJICHUSA B TEXHUKE U KUBBIX opranu3max. CBETOBbBIC SIBICHMUS.
Uctounnku cBeta. IIpsiMonuHeiliHoe pacnpocTtpaHeHue cBera. OTpaxeHue u
npejgomiieHue cBeta. ['ma3 kak onTuyeckas cucrema. L[BeT. 3HaueHue cBera s
dboTOCHHTE3a U OPUEHTAIINH KUBOTHBIX.
XuMuYecKHe Mpouecchl B MPUpPoie U OpraHusme
XuMuyeckas OpraHuzalusi TpUPOAbl. IJIEMEHThl M BelecTBa. MeTauibl U
HEMETa/ulbl. XUMHUYECKHE peakiuu. [[pu3HaKu XUMUYECKUX pPEeaKuii: U3MEHECHUE
1[BETa, BBIJICJICHUE Ta3a, BBINAJCHUE OCAJKAa, BBIJCICHHE WM MOIJIOIICHUE TeIa.
Tunsl XUMHUUYECKHX peakiuil (CoelMHEHHEe, PA3NOKEHUE, 3aMelleHre, OOMEeH) Ha
npuMepax u3 npupoisl U ObiTa. CKOPOCTh XUMHUYECKUX peakuui. KatanuzaTopsl u
uHruOuTOophl (pepmentsl). Kuciaopona, BOmOpOJ, YIVIEKHCHIBIA Ta3: TMOJIyYEHHE,
CBOIICTBa, OuWoyormueckass M OJKOJIOTMYecKkass posib. Boma Kak pacTBOPHUTEIb.
PactBoprl. HacekilieHHbIE W HEHACBIIEHHBIE pacTBOpPBL. Posib  pacTBOpoB B
KU3HeAeATeIbHOCTH opranu3MoB. [lonstue o pH. KucinotHocTs cpenpl. 3HaueHUE
KHCJIOTHO-ILIEJIOYHOTO PABHOBECHUS [UJIl JKUBBIX OpPraHU3MOB. XUMHS KIETKH.
Oprannyeckue BemiecTBa: OETKU, JKUPBI, YIJIEBOJBI, HYKJIECHHOBBIE KUCIOTHL. WX
CTpOEHUE, CBOWCTBA U (PYHKIIMU B opraHu3Me. MuHepallbHbIE BEIIEeCTBA U UX POJIb B
KU3HEAEITENbHOCTH. DOTOCUHTE3 U JbIXaHUE KAK B3aWMOCBSA3aHHBIE XHUMHUYECKHUE
npouecchl. [IpeBpamienue sHeprun B xone (orocwHTe3a. 3HaueHUEe Xiopodusa.
Xumuueckue OcHOBBI muieBapeHus. depmenTsl. OOMEH BEIIECTB U IHEPTUM KaAK
[JIABHBIM MPU3HAK JKUBOTO. OKOJOTMYECKHE AaCMEKThl XUMHUH: 3arps3HeHHE
OKpYy’Karomen cpeabl (KUCIOTHBIE JOXKIU, MAPHUKOBBIM 3(PPEKT, 030HOBBIE IBIPHI).
[IpoOnema yTunuzanuu OTX0/I0B.
buoJsiornyeckoe pasnoodpasue u 3Boa0NUA (00001IeHUE U YIIy0JIeHUe)

CucremaTuka >XUBBIX OpraHn3MoB. OCHOBHBIE TAKCOHBI (BHU/I, PO, CEMEHCTBO U T.1I.).
[Mpunuunel knaccudukauuu. Kpurepun Bupa. I[lonynamuss Kak CTpyKTypHas

€IMHUIIA BHAA. OBOJIIOLMS OpraHuyeckoro mwupa. JlokazarenbCcTBa 3SBOJIOIMUH:



MAJICOHTOJIOTUYECKUE, CpPaBHUTEIbHO-aHATOMUYECKHUE, AMOPHUOJIOTHYECKHUE,
Oouoreorpadguyeckre, MOJEKYJIsIpHO-TeHEeTUYeCKrue. EcTtecTBeHHBIH OTOOp U €ro
dopmbl. bopnrba 3a cymectBoBaHue. [IpucnocoOIEHHOCTH OPraHU3MOB —Kak
pe3yabTaT ABOJIIOLIUH. OTHOCHUTENBHBIN Xapakrep MIPUCIIOCOOICHUH.
MuUKposBOJIIOIUS U MaKpOdIBOJIOIMS. HampaBieHus 5BOJIONUU: HMIMOAJANTAIIMS,
apomopdo3, gereHepaius. MHoroodpasue BHAOB KaK pe3yJbTaT HBOJIOLHH.
buonoruueckuii mporpecc u perpecc. OCHOBHBIE dTarnbl Pa3BUTHSI KU3HU Ha 3emiie
(apxeii, mpoTepo30ii, maaeo30i, Me3030#, KaitHO3011). MI3MeHeHne KauMara U cCMeHa
dbaopel 1 payHsl B pa3HbIC T'eOJIOTHYECKHE Opbl. [IpOMCXOXIEHHE U SBOJIOIUS
yesoBeka. MecTo 4esioBeka B CUCTEME KUBOTHBIX. J[BMKYIIIME CUIIBI aHTPOIIOTeHE3a
(coumanpbHbie W OuWosormueckue Qaktopel). Packl dYenoBeka, WX EIUHCTBO U
npoucxoxacHue. BrnusHue pAesTenbHOCTH uyeloBeka Ha Ouocdepy. Oxpana
Oouosiormdeckoro pasHoooOpasus. Kpacuas kaura. Oco0o oxpaHsieMble MPUPOIHBIC
tepputopuun (OOIIT).
3emuist kak mianera. I'eorpaguueckas 06004ka (yriayosaeHnue)

3emsis B ConueuHoii cucreme. @opma, pasmepbl, macca 3emiu. ['eorpadpuyeckas
000JI0YKa: COCTaB, CTpOEHHUE, cBoiicTBa. B3aumoneiictBue autocdepsl, ruapochepsl,
atMochepbl u Oumocheprsl. KpyroBoporsl BemiecTtB (BOABI, YyIVIepoja, a3oTa,
Kuciopona) B mpupojae. Jlutochepa. CtpoeHue 3eMHONM KOpbl. MarepukoBas u
okeaHuveckas kopa. JlurochepHbie miInuThl. 3eMIIETPSICEHUs U BYJIKaHU3M. Penbed
3emun: KpynHbie (OpPMBI (TOPBI, paBHUHBI, IJ1aTO). BiusHUe BHYTPEHHUX U BHEIITHUX
cun Ha ¢opmupoBanue penbeda. BriBerpuBaHue (puznueckoe, XUMHYECKOE,
ouonoruyeckoe). JlearenpHOCTh TEKYIHX BOJI, BETpa, JienHUKoB. ATMochepa. CocraB
u crpoerne atmocdepsl. Iloroma um wnumar. Knmmaroobpasyromue ¢GakTopsi:
reorpadguyeckas mupoTa, OJIM30CTh OKeaHa, MOPCKHE TEUCHHUS, pesibed, BHICOTA HAJl
ypoBHeM Mopsi. PacnpeneneHne Temia W BIArd Ha [OBEPXHOCTH  3€MIIM.
Atmocdepnas mupkymsius. [laccatsl, 3amagabie BeTpbl, MyccoHbl. KimmMmatnueckue
nosica 3emuu. ['mapocdepa. MupoBoit okeaH. CBOWCTBa OKEaHWYECKOW BOJIBI
(conénoctb, Temmeparypa). TeueHuss B okeaHe. [loBepXHOCTHbIE U TIyOWHHBIE
TeUeHUs. JHaUeHue MuUpOBOro okeaHa JJisl KJIMMara v )KA3HA Ha 3emuie. Boasl cymu:
JICTHUKU, PEKH, 03€pa, moa3emMHbie BoAbl. buocdepa. ['panuisl 6mochepsl. YueHue

B.1. Bepnaackoro o Ouocdepe. Kuoe BemiectBo, ero ¢yukiuu. Hoocdepa.



[IpupoaHbie KOMIUIEKCHI (JJaHAAPThI) U UX KOMIOHEHTHI. [IpupoaHas 30HaIbHOCTD.
BbicoTHass MOACHOCTb. AHTpPOINOT€HHOE BO3JA€HcTBHE Ha mnpupony. I[IpoOremsr

3arpsi3HEHUSI U OXpaHbl OKPYKAIOUIEH CpeJibl.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA
OBYYAIOIIIUMHUCSHA YYEBHOTI'O KYPCA «ECTECTBO3HAHMUE»

OcBoenne ydeOHOro Kkypca «EcTrecTBo3HaHME» B OCHOBHOW IIIKOJE
HAIpaBlIE€HO Ha JOCTIKEHHE OOYyJYaIOUUMUCS JIMYHOCTHBIX, TPEAMETHBIX |
METalpeMETHBIX  PE3yJbTaTOB  OCBOEHHS  OCHOBHOM  0Opa3zoBaTenbHOMN
MIPOTPaMMBI.

JIMYHOCTHBIMHU  pe3yJbTaTAMHM U3y4YeHHS Kypca «EcTecTBO3HAHHUE
SIBIISTFOTCSI:

— pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, HHTEIUIEKTYAJIBHBIX U
TBOPYECKUX CITIOCOOHOCTEH yUaluxcs;

— (opmupoBaHHEe MOTHBAIMM K W3YYEHHIO B JalbHEWIIEM OWOJIOTHH,
XHUMWH, GU3HKHU, aCTPOHOMHH;

— BOCTHTAaHWE OTBETCTBEHHOTO OTHOIICHHWS K TIPHUPOJE, OCO3HAHHE
HEOOXOIMMOCTH 3alIUThl OKPY>KAIOIIEH Cpe/ibl;

— (hopMupoBaHHE IMYHOCTHOTO OTHOIIECHUS JPYT K IPYTY, K YUUTEIIO.

MeTanpeaMeTHbIMH pe3yJbTATAMHU U3YUEHUS Kypca SBISIOTCA:

— OCBOEHHUE IMPHUEMOB HCCIEIOBATEIbCKON JEeATEIbHOCTH (COCTaBJICHHE
TUTaHa, UCTIONBb30BaHUE TPHUOOPOB, (HOPMYyITUPOBKA BHIBOAOB H T. I1.);

— (dopMupoBaHHE TPHEMOB pabOThI C MH(OpMaIKEH, PeACTaBICHHON B
paznmuuHoi dopme (TabJauIbl, PUCYHKH, CXEMBbI, GOPMYJIBI U T. 1I.), HA Pa3TUIHBIX
HocuTensax (kuuru, Uarepuer, CD, nepuoanueckue n3aaHus u T. 1.);

— pa3BUTHE KOMMYHHKATHBHBIX YMEHHMA ¥ OBJAJCHUE OIBITOM
MEXJIMYHOCTHOM KOMMYHUKaluu (BeJACHHE IUCKycCHH, paboTa B Tpymmax,
BBICTYILJIEHHE C COOOIICHUSIMU U T. II.).

IIpeanmeTHbiMu  pe3yabTaTaMu u3ydeHHs Kypca «EcTtecTBo3HaHmE»
SIBJISTFOTCSI:

— OCBOCHHE 0a30BbIX €CTECTBEHHO-HAYYHBIX 3HAHWUN, HEOOXOAMMBIX JIJIS
JTATBHEHUIIIET0 U3yUeHUSI CUCTEMAaTHUECKUX KYPCOB €CTECTBEHHBIX HAYK;

— (QopMHpOBaHUE AITEMEHTAPHBIX UCCIEOBATEIbCKUX YMEHUH;



— [IPHUMCHCHHC  ITOJYYCHHBIX 3HAHUM WU YMCHI/Iﬁ A1 PCHICHUA

IMPAaKTUYCCKUX 3a1aa4.

5 ky1acc. BbIMyCKHUK HAYYNTCS:
® BBIICIATH OOBEKTHI M3YUEHHSI €CTECTBEHHBIX HAyK: aCTPOHOMUU, (U3UKH,
XUMUU, reorpaduu, OMOJIOTUH, IKOJIOTUY;
® TIPUBOJUTH MPUMEPHI B3AUMOCBSI3EH B IPUPOJIE;
® OOBSCHSTH CYIIIHOCTb MOHSATUN «METOJI», «TUTIOTE3a»;
® Ha3pIBaTh HAay4YHBIE CIOCOOBLI/YPOBHM TO3HAHUS MUpPA, pPa3indyaTh METOJIbI
HAy4HBIX HMCCJIe0BaHUMN (HAOJIOJEHUE, ONMHCAHUE, W3MEPEHUE, IKCICPUMEHT,
MOJICTMPOBAHNE), HA3bIBATh ITAMbl HAYYHOTO UCCIICIOBAHMS;
® OmpenensiaTh W NPUMEHATh TOPSAOK JEUCTBUH  HMCCeAOBATEeNsl IMpU
HAOMIOJICHUH, HW3MEPEHUU TPHUPOJHBIX OOBEKTOB, MPH IOCTAHOBKE OIBITA
(9KCTIEpUMEHTA);
®  XapaKTepHU30BaTh BKJIAJ 3apyOeKHBIX U OTE€UECTBEHHBIX YUECHBIX B PA3BUTHE
€CTECTBEHHBIX HAYK;
® OIHKCHIBATH  NPEJCTABICHUS  MEPBOOBITHBIX  JIIOAEH O  TPHUPOJE,
NPEJICTABIICHUsI O CTPOCHUU BceleHHOW y ApEeBHUX HApOIOB U B pPAHHEM
CpeHEeBEKOBKLE;
® [IEPEUYHUCHIATh  MPEANOCHUIKM W OOBICHATH  3HAUeHHWEe  Benukux
reorpauIecKux OTKPHITHIA;
® ONUCHIBATh 0 MOJAEIHN BHYTPEHHEE CTPOEHHUE 3EMIIH;
® CpaBHHBATh [0 PUCYHKY BHYTPEHHEE CTPOCHHE TIIAHET- TUTAHTOB U TUIAHET
36MHOUW TPYMIIbI;
e CcpaBHUBaTh ruUNoTe3bl 0 Bo3HUKHOBeHUM 3emuin M. Kanta u I1.-C. Jlamnaca,
XK. Brodpdona m k. [xuHCa, OMUCHIBATH COBPEMEHHBIC NPEICTABICHUSI O
BO3HMKHOBEHUU U pa3BUTUU COJIHEYHON CUCTEMBI;
® OIMCHIBATh CIIOUCTYIO CTPYKTYpYy 3€MJIM, Ha3blBaTh M PpAacClO3HABATh Ha

PUCYHKE Ie0JI0THYEeCKHE 000JI0UKH 3eMIIH;



® TPUBOAUTHL MPUMEPHl XUMHUUYECKUX OJIEMEHTOB, MPOCTHIX U CIOXHBIX
BEIIIECTB, BEIIECTB C MOJIEKYJSPHBIM U aTOMAapPHBIM CTPOCHUEM;

® OOBSICHSTH CYIIHOCTh MOHSITUN «TOPHBIE MOPOBD», KMUHEPAIIBI», «peiabed»,
CKJIUMATY,

® ONUCHIBAaTH OCOOCHHOCTH IMOBEPXHOCTH M aTMocdepbl 3eMiu IMOcje ee
oOpa3oBaHus;

® BBISBIATH IMPU3HAKM MHHEPAJIOB W/WIM TOPHBIX TMOPOJ y TecKa B XOJIe
BBITIOJIHEHUS TTPAKTHYECKON pabOThI;

® TPUBOJAUTH MPUMEPHI MAJTCOHTOJOTMUYECKUX CBUICTEIBCTB IMOSBICHUS Ha
3emiie )KUBBIX OPTaHU3MOB;

® OMUCHLIBATH KU3HB B JIPEBHEHIIIEM OKeaHe, 0COOCHHOCTHU CYIIU U aTMOCHEpHI
JIpeBHEW 3emuid, Ha3bplBaTh NPUYMHBI Hadajga 3aceJICHUS CYIIU IKUBBIMH
OpraHu3Mamu;

® Ha3bIBaTh (PAKTOPHI, MOBIMIBIINE HA BOSHUKHOBEHUE pelibeda 3emiu;

® Ha3bIBaTh yCIOBUS, BIUSIONIME HA KIIMMAT, OOBSICHATh, KAK KJIUMAT BIHUSET
Ha 3€MHYIO TOBEPXHOCTB;

® [PUBOAUTH MPUMEPHl U OMUCHIBATH YHUKAIIbHBIE MPUPOJIHBIE OOBEKTHI
3emuid, Ha3bIBaTh OCOOEHHOCTH 3eMJH, 00YCIIOBUBIIIKE KU3Hb HA TJIAHETE;

® BBIABIATH OOIIME W OTIWYUTEIbHBIE TMPU3HAKK TEN >KUBOM U HEXKHUBOM
IPUPO/IbI, HA3bIBATh U PACKPHIBATH COJIEPKAHIE OCHOBHBIX IPU3HAKOB KHUBOTO;
® packpbiBaTh JOHAay4YHblE U TEpPBbIE HAyYHbIE MPEACTABICHHUS O
IPOUCXOKIACHUU KU3HU;

® pPACKphIBaTh COBPEMEHHBIE B3TIJIsA/Ibl HA BO3HUKHOBEHHE KU3HU Ha 3eMIIE;

® OOBACHATH CYIIHOCTh TIOHSTHH «IBOJIONHSY, «BHI», «iopay, «payHaw,
«cpena  OOWTaHHA», «MECTO  OOWTAHWS», «IPUPOTHOE  COOOIIECTBOY,
«OMOTICHO3», «OKOCUCTEMAY, «IIETTh TUTAHU;

® XapakTepU30BaTh OCOOCHHOCTH OpraHu3MoB mapcTB bakrtepun, ['puodsI,

Pacrtenus, JKuBoTHble, X POJIb B IPUPOJE U B )KU3HU YEITOBEKA;



® XapaKTepU30BaTh OCOOCHHOCTH PACTEHHMH M  KUBOTHBIX  KPYITHBIX
CUCTEMATHUYECKUX TPYyMM, OCOOCHHOCTH JMIIAWHUKOB KaK CUMOHOTHYECKUX
OpPraHu3MOB;
® ONKCHIBATh ATAIbl PA3BUTHS )KU3HU HA 3€MIIE;
® BLIICIATH YCIIOBUSA Ha3€MHO-BO3YILLIHOM, BOJIHOM, IMOYBCHHOM,
OpraHW3MEHHON cpell OOWUTaHUs, MPUBOAUTH MPUMEPHI MPUCTOCOOIEHHOCTU
KUBBIX OPraHU3MOB K YCJIOBUSIM Ha3€MHO- BO3YIIHOM, BOJHOM, MOYBEHHOM,
OpraHU3MEHHOM cpeji OOUTaHUS;
® TPUBOAUTHL MPUMEPHl  pa3HbIX  BUAOB  MPUPOJHBIX  COOOIIECTB,
MCKYCCTBEHHBIX IKOCHCTEM;
® Ha3pIBaTh W XapaKTepU30BaTh KOMIIOHEHTHI MPUPOJHOTO COOOIIECTBa,
MPUBOJIUTH IPUMEPHI LIENICH MUTAHUS;
® TIPUBOJAUTL MPUMEPHI U BBIICISITH OCOOEHHOCTH PACTECHUN U >KHUBOTHBIX
pa3HBIX MaTEpPUKOB, OCOOEHHOCTH HUBBIX OPraHU3MOB MOpPEH M OKEaHOB,
XapaKTepU30BaTh OCOOCHHOCTH CTPOCHHS JKHMBBIX OPraHU3MOB — OOHUTaTeseH
Pa3HbBIX MPUPOJHBIX 30H;
e OOBSCHATH CYIIHOCTBH TOHATHS «paca», BBUICISATh XapaKTEepHbIC NMPU3HAKU
JOJIe €BPOICOHTHON, MOHTOJIOUIHON M 3KBATOPHUAJIBLHON pac, OOBICHATH MX
PUCIIOCOOUTENIPHOE 3HAUCHUE;
® Ha3bIBaTh U XapaKTEPHU30BATh BAXKHEUIIIME ATAIIbl CTAHOBIICHUS YEJIOBEKA;
® JI0Ka3bIBaTh TE€3UC «Uea0BeK — OMOCOIMATBLHOE CYIIECTBOY.

BbIMyCKHUK MOJYYUT BO3MOKHOCTH HAYYUThCH:
® HCMOJIb30BaTh MPH BHINOJHEHUN YUYEOHBIX 3alaHUN HAyYHO- MOMYJISPHYIO
JUTEpATypy MO  €CTECTBO3HAHMIO, CIPABOYHBIE MATEpPUANIBI, PECYPCHI
NHurepuera;
® OCHOBAaM HCCJICAOBATEIBCKOM M MPOCKTHOM JEITEIBHOCTH IO H3YYEHHIO
IPUPOJIBI, BKIIFOYass yMeHHs (JOPMYJIHMPOBATh 3aJlauu, MPEACTaBIATh paboTy Ha
3alIATY U 3alUIIATh €€;
e O00OHapyXuBaThb CBS3b 3HAHUW/YMEHHM TI0 €CTECTBEHHO- HAayYHBIM

npeamMeTaM U T'yYMaHUTAPHBIM IIPCAMETAM;



® OpHUEHTHpPOBAaTbCS B CHUCTEME MOPAJBHBIX HOPM M LEHHOCTEH IO
OTHOIIEHUIO K OOBEKTaM >KUBOW MNPHUPOAbl (IPU3HAHUE BBICOKOW LEHHOCTH
KHU3HU BO BCEX €€ MPOSIBICHUAX, DKOJIOIMYECKOE CO3HAHHME, YMOLIMOHAIBHO-
LIEHHOCTHOE OTHOUIEHUE K 00bEKTaM >KMBOM MPUPOJIbI);

® co3laBaThb COOCTBEHHBbIE NMUCBMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE
HECKOJIbKUX  MCTOYHMKOB  HMH(OpMALMU,  COMPOBOXAATh  BBICTYIUICHHUE
npe3eHTaluel, yYuThIBasi 0COOEHHOCTH ayJJUTOPUU CBEPCTHUKOB;

e paboraTh B Tpylle CBEPCTHUKOB IMPHU PEUICHUH MO3HABAaTEIbHBIX 3ajad,
YUUTHIBATh MHEHUE OKPY’KAIOIIMUX U aJ€KBATHO OLEHUBATh COOCTBEHHBIN BKJIa]
B JICSITENBHOCTD IPYIIIHI;

® COBEpIICHCTBOBaTh  HAaBBIKM  YHUTATENIbCKOM U opdorpadudeckoit

I'paMOTHOCTH.

6 kiaacc. BoIMyCKHUK HAYYHTCSI:
® OOBACHATH CYIIHOCTH MOHITHS «aCTPOHOMHMS», XapaKTepH30BaTh OCHOBHBIE
3Tanbl Pa3BUTHS aCTPOHOMHH,
e yKa3bIBaTh Ha Mojesn nosioskeHus ColtHia v tiaHeT B COTHEUHOH crcTeMe;
® IPOBOJHTH KIIACCH(PHUKAIIMIO TUTAHET, CPABHUBATH IJIAHETHI 3¢€MHOM IPYIIITBI
Ha OCHOBE OCOOCHHOCTEH MX CTPOCHUS;
®  BBIJC/IATH XapaKTCPHBIC MPU3HAKY IJIAHET-TUTAHTOB;
® BBHIICIITH XapaKTepHBIE IPU3HAKH aCTEPOUJIOB, KOMET, METEOPOB, 3BE3/I;
® HAXOJUTh OCHOBHBIC co3Be3ausl CEeBEpHOTO MOIYIIApHs MPH MTOMOITH KapTh
3BE3JIHOr0 HeOa;
® BBUICITH OOBEKT M3yUCHHS OHMOJIOTHH; XapaKTepH30BaTh OMOJIOTHIO KaK
CHUCTEMY HayK; pacKpbIBaTh 3HAUCHUE OMOJIOTHICCKUX 3HAHHM;
e OOBSCHATH CYIIHOCTH IOHATHH «KJIETKa», «TKaHb», «OpraH», «CHUCTEMa
OpraHOB», «IHUTAHHE», «ABTOTPOQBI», «TeTepoTPOdb»,  «POTOCHHTE3Y,

«IUIIEBAPEHUEY, «JIBIXaHHUE», «ra3000MEH», «KOOMEH BEIIECTBY», «BBIJCICHHUEY,



«Pa3APaXKUMOCTB», «pePIEKC», «Pa3MHOXKEHHUE», «TraMeTay, «OIBUICHUEY,
«OTLIOIOTBOPEHUEY;

® [IPUBOJIUTH MPUMEPHI BIIOB TKAHEH, OPraHOB, CUCTEM OPraHOB PACTCHHUN U
’KUBOTHBIX, HA3bIBATh UX (PYHKIINH;

®  XapaKTepHU30BaTh KUBOU OPTaHNU3M KaK OMOJIOTHUECKYIO CHCTEMY;

® CpaBHHUBaTh OCOOEHHOCTH aBTOTPO(HOro U rerepoTpoPHOro CcrnocoOoB
MUTAHUS;

® ONHCHIBAaTh OCOOCHHOCTH THTaHUS PACTEHUH, pPaCKPBIBaTh CYIIHOCTb
BO3YIITHOTO U TIOYBEHHOTO MUTAHUS PACTEHUH;

e 000CHOBBIBATH OMOJIOTUYECKYIO POJIb 3€JICHBIX PACTCHHI B PUPOJIC;

® ONKCHIBAThH MUTAHWE W MUIICBAPCHUE Y )KHBOTHBIX, BBIJCIATH OCOOCHHOCTH
CTPOCHHUS MUIICBAPUTEITBHBIX CHCTEM YKHBOTHBIX;

® Ha3pIBaTh M OINHCHIBATH TMPOBOJSANINE CHUCTEMBbI PACTEHUH W YKUBOTHBIX;
pacKphIBaTh POJb KPOBEHOCHOH CHCTEMBI, KPOBH B TpPAaHCIOPTE BELIECTB Y
’KMBOTHBIX OPTaHU3MOB;

® Ha3plBaTh OpraHbl, YYAaCTBYIOIIME B IMIpOIECCEe MAbIXaHUS pacTeHUl u
’KHBOTHBIX;

e Ha3plBaTh OCOOEHHOCTH BBLICICHHA Yy PpACTEHUH U IKUBOTHBIX;
XapaKTepu30BaTh 3HAUYCHUE BBIICTICHUS B JKU3HU OJKUBBIX OPraHU3MOB;
NPUBOJIUTH JOKa3aTeNbCTBA TOTO, 4YTO OOMEH BEIIECTB — BaKHEHIIUIA
IPU3HAK KUBOTO;

® XapaKTepH30BaThb CTPOCHHE OIOPHBIX CHUCTEM pPACTEHUH U KHUBOTHBIX,
OOBSICHATH 3HAUEHUE OMOPHBIX CHUCTEM JJISl KUBBIX OPTraHW3MOB, BBISBIIATH
NPU3HAKH OMOPHBIX CHCTEM, YKa3bIBAIOIIME HA B3aUMOCBS3b HX CTPOCHHS C
BBITTOJIHAEMBIMH (PYHKIIHSIMH;

® [PUBOJUTH NPUMEPHl U XapaKTEPU30BaTh CIIOCOOBI JBUKEHHS >KMBOTHBIX,
OPUBOANTH TPUMEPbl HATUYMs JIBUTaTeIbHOM aKTMBHOCTH Yy pPAaCTCHHUH;
OOBSICHATH POJb ABMKCHUS B JKU3HU JKUBBIX OPraHU3MOB; YCTaHABIWBATH
B3aMMOCBSI3b MEXAY Cpeoid oOuTaHus M crmoco0aMu TMepeaBIKECHUs

OpraHu3Ma;



® Ha3bIBaTh YACTU PETYJIATOPHBIX CHUCTEM, OOBSACHITH pOJb HEPBHOU U
SHJIOKPUHHOW CHCTEM B  PEryJIIMA  MPOLECCOB  KU3HEACIATEIbHOCTH
OpraHu3MOB, PedIECKTOPHBIN XapaKTep ACATEILHOCTH HEPBHON CUCTEMBI;

® TPUBOAUTL MPUMEPHI MPOSBICHUSI PEAKIMl pacTeHUW Ha HW3MEHEHHUs B
OKPYKAIOIIEU CPEAE;

®  XapakTepU30BaTh pOJb PA3MHOXKEHHUS B JKU3HM JKUBBIX OPraHU3MOB;
BBISIBJIATH OCOOEHHOCTH OECIOJOro M TOJIOBOTO Pa3MHOXKEHUS, OINPEaesiTh
NPEUMYIIIECTBA TOJIOBOTO Pa3MHOXEHHUS Tiepes] OecroibiM; Has3blBaTh U
ONUCHIBATh YACTH IBETKA, YyKa3blBaTh WX 3HAYEHUE; JE€JaTh BBIBOJBI O
OMOJIOrMYECKOM 3HAYCHUU 1IBETKOB, IJIOJIOB U CEMSIH;

® ONHUCHIBATH OCOOCHHOCTH POCTAa M PA3BUTHS PACTCHUsSI; XapaKTepU30BaTh
ATaIrbl UHAUBUIYATLHOTO PA3BUTHS PACTCHU;

®  BBIJICIIATH IPEUMYIIIECTBA BHYTPEHHETO OTI0I0TBOPEHUSI;

®  pacKpbIBaTh OCOOCHHOCTHU Pa3BUTHUS KUBOTHBIX;

® CpPaBHUBATH NPAMOE U HEMPSAMOE PA3BUTHUE )KUBOTHBIX;

® [IPUBOAUTH MPUMEPHI CUCTEM U KOMIIOHEHTOB, UX COCTABJISIOIINX; IPUMEPHI
OMOJIOTUYECKUX CHUCTEM U KOMIIOHEHTOB, WX COCTaBJISIONINX; HA3bIBAThH
€UHULIBI CTPOEHUS UBBIX OPraHU3MOB (KJIETKH, TKAHW, OPTraHbl); BBISBISATH
B3aMMOCBSI3b MEXIY OCOOCHHOCTSIMU CTPOCHHMSI KJIETOK, TKaHEil, OpraHoB M UX
byHKIMSAMH; apryMEHTHpOBaTh Te3UC «J[1000H opraHu3M — 3TO CIOXKHAS
OunonornyecKkas CucTeMa;

® I[PUBOAUTH MPUMEPHl OTKPHITUH XUMHH, OKa3aBLIMX BIHUSHUE Ha
pasBuTHE OMONIOTHH, (PU3HKWY;

® OOBACHATH CYIIHOCTh TIOHATHHA «BEIIECTBO», «XHMHUYECKOE SIBICHUEY,
«UYHCTOE BEUIECTBOY, KCMEChY», KTOMOTE€HHAsI CMEChY, KT€TEePOre€HHAasi CMEChY;

® TIPUBOAUTH MPUMEPHI YUCTHIX BEIIECTB U CMECEH;

® TMPOBOJIWUTH JTAOOPATOPHBIE OIBITHI 1O PA3JEICHUI0 TOMOTCHHBIX W
FETEPOTE€HHBIX CMECEH;

® [IPUBOAUTH MPUMEPHI OTKPHITUM YUEHBIX, BHECIIUX CYIIECTBEHHBINA BKJIA] B

Pa3BUTHUC XUMHYECKON HAaYKH,



® Ha3pBaTh OTJIUYHUTCIBbHBIC TPH3HAKKM HAYYHBIX 3HAHHWH, OOBSICHATH
CYITHOCTh  TIOHSITHH  «METOJ  HAyYHOTO TIO3HAHUA», «HAOIIOJICHUCY,
(OKCTIEPUMEHTY, «CPAaBHEHUEY», «H3MEPEHUE», «OMUCAHUEY», «MOJICITHPOBAHUCY,
«aToM», «MOJICKYJIa», «XHMHUYECKHH O3JIEMEHT», «IIPOCTOE BEIIECTBOY,
«AIUTOTPOTIHS»,  «CIIOKHOE BEIIECTBO», «XHMHUYECKas (dopmyray,
«HEOPTAaHWYECKHE BEIIECTBA», «OPraHWYECKHUE BEIIECTBA», «METaJUIBD),
«HEMETAJIbI», «HEOPTaHWYECKHE  BEIIECTBA», «OKCHUIBD»,  «KHCIIOTHIY,
«OCHOBAHUS, «COJIH», KOPTAaHUYECKUE BEIIECTBAY;

e 0003HaYaTh HEKOTOPHIC XUMHUYECKUE DJICMEHTHI JIATHHCKHUMH OYKBaMU H
NIPUBOJIUTH UX MEXKTYHAPOIHBIC Ha3BAHHUS,

® pacKphIBaTh MPAKTHUYECKOE 3HAYCHHEC OTKPBITHS NEPHOIUYCCKOTO 3aKOHa
JUTSL pa3BUTHS XUMHUECKOW HAYKH;

® T[PUBOAUTL TIPUMEPHI MPOCTBIX M CIOXKHBIX BEIIECTB, HAYYHBIX M
TPUBHUAIBHBIX HA3BAHUI BEIIECTB;

® KIacCH(pUIUPOBATH BEIIECTBA HA METAUIBI U HEMETAUIbI MO (PU3UYECKHUM
CBOICTBaM, MIPUBOJIUTH MIPUMEPHI METAJUIOB U HEMETAJIIOB;

® XapakTepU30BaTh CBOWCTBA W 3HAYEHHE KHUCIOPOJA; XapaKTepU30BaTh
COCTaB, CBOMCTBAa W (yHKIHMH aTMoc(ephbl; 0OOCHOBBIBATh 3HAUEHUE 3AIIUTHI
atMoc(hephl OT 3arpsI3HCHHUS;

® MPUBOAUTH MPUMEPHI U OMUCHIBATH CBOMCTBA HEKOTOPHIX OKCHJIOB, KHCIIOT,
OCHOBaHUI (TUIPOKCHUIOB) U COJICH; MPUMEPHl TPUMEHEHHSI OKCHJIOB, KUCIOT,
OCHOBaHMH (TUIPOKCUIOB) U COJICH;

®  XapaKTEepHU30BaTh CBOMCTBA M 3HAUYCHUE BOJIBI;

® MPUBOAUTH MPUMEPHI U OMHCHIBATH CBOMCTBA HEKOTOPHIX OPTaHUYECKUX
BEIIIECTB;

®  XapakTepH30BaTh OMOJIOTHYECKOE 3HAYEHUE YTIIEBOJOB, OCIKOB, >XHPOB
(JIMMIHUI0B) U HYKJICMHOBBIX KUCIOT;

® TIPUBOAUTH MPUMEPHI YACTO UCTIOIB3YEMBbIX B ObITY OPraHUYECKUX BEIIECTB;



® OOBACHATH CYIIHOCTh NOHATHH «(pU3NYECKOe SBIEHUE», «(HU3UUIECKOE
TENO», «(pu3nyeckas BEIUUYHHA», «U3MEPEHHUE», «IPSIMOE H3MEPEHUEY,
«KOCBEHHOE U3MEPEHUEN;

® Ha3bpIBaTh OOBEKT M3Yy4YeHUs (PU3MKH; BBIJIEIATh MPU3HAKKM W NPUBOJUTH
npuMepbl (U3MYECKUX SIBJICHUI; NPUBOAUTH NPHUMEPHI CBA3M (U3UKUA C
IPYTMMH HayKaMHu;

® pacKpbIBaTh 3HAYEHUE WU3MEPEHMsI (PU3MUECKUX BEIUYUH MpU (PU3NYECKUX
UCCJIEIOBAHUAX; CpaBHUBATh (PU3WYECKHE BEIWYHMHBI, pellaTh 3aJauH,
OCHOBAaHHbIE Ha MPOCTEUIIMX MaTeMaTHUYECKUX pacyeTax C HCIOJIb30BAHHEM
(u3NUECKUX BETUYMH;

® OOBACHATH CYHIHOCTb MOHSATUNA «MEXAaHUYECKOE JBUKEHUEY, «TPACKTOPUSY,
«IIyThb»,  «OPSIMOJIMHEHHOE  JBWKEHHE»,  «PAaBHOMEPHOE  JIBH)KCHHEY,
«CKOPOCTbY;

® [PUBOAUTH IPUMEPBI OTHOCUTENBHOCTH IBUKCHMUS TEIT;

® [IPEACTaBIATH IIyTh, BPEMS U CKOPOCTh B 3HAKOBO - CHMBOJIMUECKOM (popme;

® BBIUUCIATH CKOPOCTh MO (opMyJie; OINPEeAeNsaTh CPEIHIOK CKOPOCTh
JBYDKEHHUS TeEJa; pelaTh NPOCTEHIIME 3aJayd Ha OIpPEAENIEHHE CKOPOCTH
JIBUKCHUS;

® OOBSACHATH CYIIHOCTb THOHATUN «UHEPLUS», «CUJTa», «CUIA TAKECTU»,
«PaBHOJICHCTBYIOIIAsI CHIIaY, «AePopMalLns»;

® [pUBOAUTH IpPUMEPBl  JBMXKEHUS Tel [0  HMHEPUUH, [PUMEpPHI
1e(pOpMUPOBAHHBIX TEJI, Ha3bIBATh MPUUUHBI JedOpMalny;

® [PUBOAUTH MPUMEPHI B3aUMOJACHCTBUS TEN; MPEACTABIATh pa3HbIC CUJIBI B
3HAaKOBO-CHMBOJIMYECKON (hopMe; ONpeaeaTh M0 pUCYHKY-CXeMe HalpaBJIeHHE
JICUCTBUS CHUJI,

® OOBSACHATH CYIIHOCTb MOHATHUHA «(pU3UUYECKOE TENI0», «BEIIECTBOY,
«IIJIABJIEHUEY, KUCTIAPEHUEY, KKOHJICHCALMS, KKPUCTAUTU3ALINDY;

® [PUBOAUTH MPUMEPHI BEIIECTB, HAXOIAIIMXCS B PAa3JIMYHBIX arperaTHbIX
COCTOSIHUAX; ONMCHIBATh II0 CXEME Iepexoj] TeJl U3 OJHUX AarperaTHbIX

COCTOSIHMH B APYTruc; OOBSICHATH pa3induc B CBOMCTBaX TBCPABIX, ) XUIKUX H



ra30o00pa3HbIX BEILIECTB, HUCXOJs U3 HUX CTPOCHHS; OOBSICHATH CYIIHOCTH
JTUCKPETHOCTH BEILIECTBA;

® OOBACHATH CYIIHOCTh TMOHATUH «paboTa», «MOIIHOCTB», «IIPOCTHIE
MEXAHHU3MBI», «pbIYar», «3HEPrus»;

® [pPUBOAUTH TPUMEpPHl JAEUCTBHS CWJI, HE COBEpPIIAIIUX padoTy;
NpEeCTaBIATh (PU3NYECKUE BEIMYUHBI (paboTy, MOUIHOCTh M JAp.) B 3HAKOBO-
CUMBOJIMYECKON (popme; cpaBHUBATH MOIIHOCTHU JBYX MEXaHU3MOB;

®  OIKCHIBATh MPOCTHIE MEXAHU3MBI, UCIIOJIb3yEMbIE B OBITY;

® Ha3bplBaTh BHUJABl DHEPTUU; PACKPHIBATH CYIIHOCTh 3aKOHA COXPaHEHUSs
SHEPrUU; OMUCHIBATH MPEBPAILICHUS SHEPTUHU Ha MPOCTHIX TPUMEPax; MPUBOAUTH
OpUMEpPbl HCIOJIb30BaHUS YEJIOBEKOM IMPEBPAIllEHUS JSHEPruu; Ha3bIBATh
UCTOYHUKH SHEPTHH JIJIsi OBITOBBIX U TPOMBIIINIEHHBIX HYXI,

e 00OCHOBBIBaTh HEOOXOAMMOCTh IHEPrOCOEPEKEHHUS;

® pacKpbIBaTh CYILIHOCTh 3aKOHA BCEMUPHOTO TATOTEHHUS;

® [IPUBOJUTH IMPUMEPHI U ONMMUCHIBATH (PU3NUECKUE SBJICHUS B aTMoc(hepe U B
Hezpax 3eMiIM; ONpeAessATh MOJII0Ca MarHUTa ¢ IOMOIIBbIO MarHUTHOM CTPEJKY;
HPUBOAUTDH IPUMEPHI SJIEKTPU3ALNH;

® [IPUBOJUTH MPHUMEPHl H3IYyYEHUS, KOHBEKIMM U TEIUIONPOBOJHOCTH B
HpUPOJIE;

® ONNCHIBATh MU3BECTHBIE MEXAHU3MBbI IPUCIIOCOOIEHUS )KUBOTHBIX K KHU3HU B
XOJIOAHOM (3KapKOM ) KIMMATE;

® [PUBOAUTH NIPHUMEPHI ACHCTBUS 3aKOHOB MEXaHUKU B JKHBOW INPUPOJE,
OpUMephl M03aUMCTBOBAHHBIX YEJIOBEKOM Yy MPUPOIbI M300pPETEHUN, MPUMEPDI
(¢u3nyecKux SBICHUI, CBSI3aHHBIX C NMPEJIOMIICHUEM CBETOBBIX JTyUeil.
BbINYyCKHUK MOJTYYUT BO3MOKHOCTh HAYYHThCSH:

® HCNOJb30BaTh MPU BBITOJHEHUHM YYEOHBIX 3aJaHM HAY4YHO- MOIYJISPHYIO
AUTEepaTypy Mo OWOJIOTHH, XUMHUH, (U3UKE, aCTPOHOMUHM, CIIPABOUYHBIE

Marepuaisl, pecypcsl HTEepHEeTa;



® OCHOBaM MHCCIIENOBATEIBCKOM M IPOEKTHOW AESATEIBHOCTH IO H3YYECHHIO
MPUPOABI, BKIIOYAsi YMEHHsI (POPMYIHPOBATh 3aJau, MPEACTABIATh padoTy Ha
3aIIMTY U 3alIUIIATh €€;

e O00OHapyXuBaTh CBSI3b 3HAHUW/YMEHUH IO €CTECTBEHHO - Hay4YHBIM
IpeAMETaM U TyMaHUTAPHBIM IIPEAMETAM;

® OpHUEHTHPOBATBCA B CHUCTEME MOPAIbHBIX HOPM W LEHHOCTEH IO
OTHOIIEHUIO K OOBEKTaM >KMBOW MNPHUPOAbl (NMpU3HAHUE BBICOKOW HEHHOCTH
XKU3HU BO BCEX €€ MPOSBICHUAX, DKOJIOTMYECKOE CO3HAHWE, dMOLMOHAIBHO-
LIEHHOCTHOE OTHOUIEHUE K 00bEKTaM >KMBOU MPUPOJIbI);

® co3/1aBaThb COOCTBEHHBbIE NMUCHBMEHHBIE U YCTHBIE COOOIEHHS HA OCHOBE
HECKOJIbKUX  MCTOYHMKOB  HMH(OpPMAIMU,  COMPOBOXAATh  BBICTYIUICHUE
npe3eHTaluel, yYUThIBasi 0COOEHHOCTH ayJJUTOPUU CBEPCTHUKOB;

e paboraTh B TpyNIe CBEPCTHUKOB IMPHU PEIICHUH IMO3HABATEIbHBIX 3ajady,
IUIAHUPOBATh COBMECTHYIO JIESTEIBHOCTh, YUUTHIBATh MHEHHE OKPYXKAIOIIUX U
a/IeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B 1€SATEIbHOCTh TPYIIIIbI;

® COBEpLICHCTBOBATb  HABBIKM  YHUTATEIbCKOH U opdorpapuueckoi

IPaMOTHOCTH.

7 knacc. BbIyCKHUK HAYYUTCHA:

OOBSICHATH CYITHOCTDb CCTCCTBCHHO-HAY4YHOI'O METOAAa IIO3HaHUs,

XapaKTCPpHU30BaATb €TI0 OCHOBHBLIC 3TAllbI,

OPUBOAUTh MPUMEPBI MEKIPEAMETHBIX TMOHITUN (MaTepusi, BSHEprus,

BEIIIECTBO) U OOBSACHATH UX B3aUMOCBSI3b;

pas3indaTb MCXaHNYCCKHC, TCIINIOBBIC, DJICKTPUICCKUC, MAaIHUTHBIC 1 CBCTOBBIC

SIBJICHUS B TIPUPO/IE;

OIINCBhIBATHb BHUbI MECXaHHYCCKOI'O JABHXKXCHMUAA, IMPUBOAUTD IIPpUMCPHI

OTHOCHUTCIBHOCTH ABMKCHUA,

XapaKTEepU30BaTh OCHOBHBIE CHUJIbI B MpuUpoAe (Cuiia TSKECTH, TPEHUS,

yapyroctu, Apxumena);

OOBSICHSITH YCJIOBUS TIJIABAHUS TEJ, IPUBOAUTH IPUMEPHI U3 KUBOU MIPUPOJIBI;



® PAcCYHMTHIBATh MEXaHWYECKYI0 pabdOTy W MOIIHOCTh, PEIIaTh MPOCTEHIIHE
3a/a4H;

® OOBSICHATH JIEWCTBHE MPOCTHIX MEXAaHU3MOB W HMX NPHUMCHEHUE B OBITY H
pUpO/IE;

®  XapaKTepHU30BaTh BHUJIBI TEILIONEPEIayH, IPUBOAUTH MPUMEPHI UX TIPOSBICHUS
B IIPUPOJIC U )KU3HEACATSIBHOCTH OPTraHU3MOB;

® ONUCHIBATH arperaTHple TMEpPeXoibl BEIICCTB (IIaBJICHUE, KPUCTAILIH3AIIMS,
UCTIapeHKE, KOHJICHCAIINS ) Ha TIPUMEPAX U3 MPUPO/IBI;

® OOBSICHATH CYIIHOCTh  DJICKTPHYECKOTO TOKA, IPUBOJIUTH  IPUMEPHI
NIPOBOJHUKOB U JUAJICKTPUKOB;

® OIUCHIBATH MAarHWTHOE T10JIC 3EMJIM M €r0 OMOJIOTMYeCKOe 3HAUYCHUE;

®  XapaKTepHU30BaTh 3aKOHBI PACIIPOCTPAHEHUS CBETA, OOBSICHITH 3HAUCHUE CBETA
JUTSI )KUBBIX OPTaHU3MOB;

® OOBICHATH CYHIHOCTh XUMHUYECKUX PEAKLIU, TPUBOJAUTH UX IPU3HAKH,

e KIacCUPUIMPOBATh XMMHUYECKHE PEAKIUU [0 PA3IUYHBIM Ipu3HaKam (10
COCTaBy, 1O TEIUIOBOMY 3 PeKTY);

®  XapaKTepu30BaTh CBOMCTBAa KHUCJIOPOJZa, BOAOPOAA, YIVIEKHUCIIOrO rasa M uX
pOJIb B IPUPOJIE;

®  OOBSICHATH MOHATHS «PACTBOPY, KKOHIICHTpALHs», «pH»; MPUBOAUTH MPUMEPHI
pPacTBOPOB B MPUPOJIE U OPTaHU3ME;

®  XapaKTepHU30BaTh CTPOCHHE W (PYHKIIMU OPTraHUYECKUX BemecTB (OENKOB,
KUPOB, YTIEBOJOB, HYKJIIEMHOBBIX KHCIIOT);

® ONUCHIBATh XUMHYECKHE OCHOBHI ()OTOCHHTE3a U JIBIXaHMUS;

® OOBSICHATH  DKOJOTHYECKHME  MPOOJEMBbI, CBA3aHHBIE C  XUMHUYECKHM
3arpsi3HEHUEM (KUCIIOTHBIC TOKIH, TAPHUKOBBIN 3P eKT);

®  XapaKTepHU30BaTh OCHOBHBIC TAKCOHBI CUCTEMATHUKU, OOBACHSTH MPUHITUIIBI
KJIacCU(DUKAITUU OPTaHU3MOB;

® ONUCHIBATH OCHOBHBIC JTOKA3aTEIbCTBA JBOJIONHMH M HA3BIBATH JIBIDKYIIHEC
cuJIbl 3BoJtonuu (o JdapBuny);

®  XapakTepu30BaTh (POPMbI €CTECTBEHHOI'O OTOOPA U HAMPABJICHUS IBOIIOLINHY;



® ONUCHIBATH OCHOBHBIC 3TAITbl PA3BUTHSI )KU3HU HA 3eMJie, TPUBOIUTH MPUMEPHI
OpPraHU3MOB Pa3HBIX 3;

®  XapaKTepHU30BaTh 3TAIlbl AHTPOTIOTEHE3a, OOBACHITh STUHCTBO YEIOBEUCCKUX
pac;

®  XapaKTepHU30BaTh CTPOCHHUE U CBOMCTBA TeorpapuIecKoil 000JI0UKU 3eMIIH;

®  ONUCHIBATH KPYTOBOPOTHI BEIIECTB (BOJIBI, YTIEPOa, a30Ta) B PUPOJIC;

®  XapaKTepHU30BaTh CTPOCHHE 3EMHOUM KOPBI, JTUTOC(EPHBIC ILIUTHI, MPOIECCHI
ropooOpa3oBaHusi;

®  OOBSICHATH IPUYNHBI 3eMJICTPSICCHUI U BYJIKAaHU3Ma,;

®  XapakTepHU30BaTh BHEIIIHHE MIPOIIECCHI, dbopmupyromue pensed
(BBIBETpHBAHHME, ICATCILHOCTh TEKYUHX BOJ, BETPA, JICTHUKOB);

® OIHUCHIBATH COCTAaB M CTPOCHHE aTMOC(Epbl, OOBICHATh KIMMATOOOPa3yIOIIUE
(bakTopsI;

® XapaKTepu3oBaTh CBOMCTBa BOJA MHpOBOro oOKeaHa, TIOBEPXHOCTHBIE H
rIIyOMHHBIC TEYCHUS;

® ONUCHIBaTH BOJBI CYIIW (JIGAHUKU, PEKH, 03Epa, IMOA3EMHBIE BOJIBI) U HUX
3HAYCHUE;

e XapakTepu30BaTh rpaHullbl U GyHkiuu 6uochepsl mo B.M. Beprnanckomy;

® OODBSICHATH TIOHATHUSI IPUPOIHBIM KOMIUIEKC», «IIPUPOJIHAS 30HAIBHOCTHY,
«BBICOTHAS TIOSICHOCTDHY;

®  XapaKTepHU30BaTh AHTPOIIOTEHHOE BO3/IEWCTBHUE HAa MPUPOIY U HEOOXOAUMOCTD
OXpaHbI OKPY>KAOIIEH CPEIbI.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUUTHCH:

® CIOJNBH30BAaTh HAYYHO-TIOMYJISIPHYIO JIUTEPATypy W HHTEPHET-PECYPCHI IS
yrayOn€HHOTO U3YUYCHHS €CTECTBEHHO-HAYYHBIX BOIIPOCOB;

® T[POBOJIUTH TPOCTHIE (UBMUECKHE © XUMHYECKHE OKCIEPUMEHTHI TI0
WHCTPYKITNH, UKCUPOBATH U aHAITM3UPOBATH PE3YIbTATHI;

® PUMEHATH 3HAHWS O PUBHUECKHUX, XUMHUICCKUX U OMOJIOTHUECKHUX MPOIleccax
JUTSL OOBSICHCHUS SIBJICHUU B ITOBCEIHEBHOM JKU3HMU,

® MOJCIHMPOBATh JKOJOTHYECKHE CHUTyalldd W Tpejarath IyTH PEIICHUS

AKOJIOTUYECKUX TPOOIIEM;



® OLEHUBATh BIMSHUE COOCTBEHHOM NEATEIBHOCTH Ha OKPY’KAIOILYIO Cpeay U
IIPUHUMATh PEIICHUS 110 €€ COXPAaHEHHUIO;

® TOTOBUTH W 3alMILATH MCCIEAOBATEIbCKUE PA0OTHI U MPOEKThI €CTECTBEHHO-
Hay4YHOU HAIpaBJICHHOCTH;

e 00HapyXMBaTh B3aMMOCBSI3U MEXAY PAa3HbIMU €CTECTBEHHBIMU HayKaMu IpH

PEIICHUN KOMINICKCHBIX 3aaa4.



TEMATHYECKOE INTAHUPOBAHHUE
5 KITIACC

Ne

HaumeHnoBaHue pa3ae/ioB 1 TeM

KoaunuyecTBo 4acoB

DJIeKTPpOHHBIe (U (ppoBbIe)

n/nm | NporpamMmbl Bcero | KoHTtpoJbHbIe IIpakTuyeckue 00pa3oBare/ibHbIe PeCypehbl
padoThI padoThI

Pa3nes 1. BBenenne B ecrecTBeHHbIE HAYKH
http://school-

Hroro no pasmeny 4 1 collection.edu.ru/catalog/rubr/
a603d263-6446-466e-9a2a-
8069b00cd3b4/108153/?

Pa3znen 2.PazButue 3HaHMIA 0 MUpe
http://school-

Hroro mo pasneny 8 1 1 collection.edu.ru/catalog/rubr/
a603d263-6446-466e-9a2a-
8069b00cd3b4/108153/?

Paszngen 3. O6auk 3emiin
http://school-

Hroro no pasaeny 3 1 collection.edu.ru/catalog/rubr/
a603d263-6446-466e-9a2a-
8069b00cd3b4/108153/?

Pazgen 4. ’Kuzun Ha 3emiie
http://school-

Hroro mo pasneny 9 1 collection.edu.ru/catalog/rubr/
a603d263-6446-466e-9a2a-
8069b00cd3b4/108153/?



http://school/
http://school/
http://school/
http://school/

Paznen 5. UesroBex Ha 3eMiie

http://school-
collection.edu.ru/catalog/rubr/

Hroro no paszeny 3 36030263-6446-466e-9a2a-
8069b00cd3b4/108153/?

Pe3epBHOE Bpems 7

OBIIEE KOJIMYECTBO YACOB 10 34

[TPOI'PAMME



http://school/

TEMATHYECKOE INTAHUPOBAHHUE

6 KJIACC
KoJunyecTBo 4acos
Ne HaumeHnoBaHue pa3ae/ioB 1 TeM DyieKTpPOHHBbIE (LM(POBLIE)
n/m | MporpaMmmbl Bcero Konrpoasubie Tpakrieckue o0pa3oBare/ibHbIe pecypchl
padoThI padoTbl

Pa3nen 1. Mup actrpoHoMuu

HWtoro o paznueny 5 http://www.astronet.ru/
Paznen 2. Mup Guosoruu

HWtoro o paznueny 6 1 https://resh.edu.ru/subject/5/
Paznen 3. Mup ¢pusuxn

Hroro 1o paszaeny 9 1 https://resh.edu.ru/subject/28/
Pa3nen 4. Mup xumuu

Hroro o paszaeny 11 1 https://resh.edu.ru/subject/29/

PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 34 3

[TPOT'PAMME



http://www.astronet.ru/

TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KoauyecTBo yacos
Ne HauMeHoBaHMe pa3aeioB U TeEM DJIeKTPpOHHbIe (I (ppoBbIe)
KonTpoabHubie IIpakTuyeckue
1/l | MporpaMmmbl Bcero o0pa3oBare/ibHbIEe pecypchl
padoThI padoTbl

Pa3jen 1. BBeenne B ecTeCTBeHHO-HAYYHbIE METO/IbI MMO3HAHUS (000011IeHKE)

HWtoro o paznueny 3 http://www.astronet.ru/
Paspnen 2. @uznuyeckue 0CHOBBI IPUPOALI

HWtoro o paznueny 10 1 https://resh.edu.ru/subject/5/
Pazgen 3. Xumuueckue npouecchl B IPUPO/Ie U OpraHusmMe

Hroro 1o paszaeny 8 1 https://resh.edu.ru/subject/28/
Pa3nen 4. buosornyeckoe pazHooopasue v 3BooNusA (00001IeHHE U YTay0JIeHHe)

Hroro o paszaeny 7 1 https://resh.edu.ru/subject/29/
Pasnen 5. 3emust kak miianera. I'eorpadguyeckast 6 1

000J104Ka (yruyoJenue)

Hroro no pazneny 34



http://www.astronet.ru/

IHHOYPOYHOE IIVTAHUPOBAHMUE

5 KIIACC
No KoJsnyecTBo 4acos Jlara DJ1IeKTPOHHbIE HU(POBBIE
. Tema ypoka KonrtpoJbH IIpakTHyec o0Opa3oBareJibHbIE
n/m Bcero H3yYeHUsI
ble padoThI KHe padoThbl pecypchl
1 HayKkit o mpupose 1 03.09.2025 bubmmoreka [{OK
https://m.edsoo.ru/ff0d210c
2. MeTo 16l U3yUeHUs TIPUPOTHI 1 10.09.2025 Bubnuorexa LIOK
https://m.edsoo.ru/ff0d23dc
IpakTuueckas padoTa Nel. 17.09.2025
3. OrnpenenceHue CpeTHEN MacChI Tea 1 1
(n3mepenue)
4. Benukue ecrecTBoucHbITATETN 1 24.09.2025 bubmmorexa LIOK
https://m.edsoo.ru/ff0d26ca
5 Kaxk npeBHUe 110111 MpeICTaBISAIN ceOe 1 01.10.2025 bu6mmoreka [JOK
' Bcenennyro https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne2. 08.10.2025
6. Ornpenenenre BpeMEHU CYTOK 110 1 1
COJIHILY
7. Ot KonepHuka /10 Hammx JaHen 1 15.10.2025 bubmorera [JOK
https://m.edsoo.ru/ff0d26ca
8. Cocenu conHia 1 22102025 bubmmorexa LIOK
https://m.edsoo.ru/ff0d26ca
9 Acteponasl. KomeTrsl. MeTeopsl. 1 05.11.2025 bubnuoreka [IOK
' MeTteopuTsl https://m.edsoo.ru/ff0d26ca
10. | KonrponsHas pabota Nel. Beenenue B 1 1 12.11.2025



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca

C€CTCCTBCHHBIC HAYKU

11. | Kak Bo3Hukia 3emiis 19.11.2025 bubmmorexa LIOK
https://m.edsoo.ru/ff0d26ca
26.11.2025 Bu6miorexa [JOK
12. | Yo y3ewm BryTpH https://m.edsoLoI.ru/fde23dc
03.12.2025 bubnuoteka [JOK
13. | T'eomorus. [laneonrosorus https://m.e dsoLo[.ru F0d23dc
14, | Cyma 10.12.2025 Bu6mnorexa [LIOK
https://m.edsoo.ru/ff0d23dc
17.12.2025 Bu6morexa [JOK
15. | Penbe Senmn httDs://m.edsoLoI.ru/fde23dc
16. 3aBHCHMOCTbH BHEIITHETO O0JIMKA 3eMITH 24.12.2025 bu6mmoreka [IOK
OT KJTMaTa https://m.edsoo.ru/ff0d23dc
14.01.2026 bubnuorexa [JOK
17. | Bona na Semze https://m.edsoLoI.ru/fde23dc
18 Ocobennoctr 3emiin, 00yCIOBHUBIIIHE 21.01.2026 bubnuoreka [JOK
JKH3Hb Ha TIaHECTE https://m.edsoo.ru/ff0d23dc
19 KonTtponshas padora Ne2. O6muk 28.01.2026
3emim
20. | JKuBas u HeXHMBas MpUpoJIa 04.02.2026 bubmmorexa LIOK
https://m.edsoo.ru/ff0d23dc
21 IlepBble Hay4HbIE IPEATIOIOKEHUS O 11.02.2026 bubnuoreka [IOK
BO3HMKHOBEHHUH KM3HHU Ha 3eMIIe https://m.edsoo.ru/ff0d23dc
22. | )KuBbie KIIeTKH 16.02.2026 bubmmorexa LIOK
https://m.edsoo.ru/ff0d23dc
23, Cucrematuka. Knaccuguxanus >KuBbIx 25.02.2026 bubnuorexa [IOK

OpraHu3sMoOB

https://m.edsoo.ru/ff0d23dc



https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc

. 04.03.2026 bubnuorexa [JOK
24. | LUapcrBa Pactennii n JKuBOTHBIX 1 httos://m.edsoo.ru/f0d23dc
11.03.2026 bubnuorexa [JOK
25. | Pa3BurTHe )XHU3HU HA 3eMIie 1 https://m.edsoo.ru/ff0d23dc
18.03.2026 bu6mmoreka [{OK
26. | C 0 1
PEAR T MECTO ODITAHIA https://m.edsoo.ru/ff0d23dc
25.03.2026 bubmmoreka [{OK
27. | pupoaitbie 301bt Semi 1 https://m.edsoo.ru/ffod23dc
,g, | Komrpomsnas pa6ota Ne3. Ku3Hp Ha 1 08.04.2026
" | Bemune
29 YenoBek — kuBOM opranu3M. Mecto 1 15.04.2026 bubnuorexa [JOK
" | 4eIOBEKa B CUCTEME KHUBOU TPUPOJIBI. https://m.edsoo.ru/ff0d23dc
30 Hayunsie npeacraBienus o 1 22.04.2026 bubnuorexa [JOK
" | mpomcxoxkaeHny yenoBeka https://m.edsoo.ru/ff0d23dc
29.04.2026 bu6mmoreka [JOK
31. | Kak yenmoBek m3MeHHI 3eMITIO 1 https://m.eds00.ru/f0d23dc
32 PezepBHOoe Bpems. O6001meHue n 1 06.05.2026 bubnuoreka [JOK
' CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/ff0d23dc
33 PesepBHoe Bpems. O6001IeHNE 1 1 13.05.2026 bubnuoreka [JOK
' CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/ff0d23dc
34. | UroroBas KOHTpoOJIbHAS paboTa 1 20.05.2026
OBUIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME



https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc

IHHOYPOYHOE IIVTAHUPOBAHMUE

6 KJIACC
No KoJsnyecTBo 4acos Jlara DJ1IeKTPOHHbIE HU(POBBIE
. Tema ypoka KonrtpoJbH IIpakTHyec o0Opa3oBareJibHbIE
n/m Bcero H3yYeHUsI
ble padoThI KHe padoThbl pecypcsbl
1. Hepsie HIBGHCTaBHeHm TIOACH O 1 http://www.astrotime.ru
Bcenennou
CoJsiHeuHas cucreMa 1 http://www.astrotime.ru
[TnaneTbI-ruranThbl 1 http://www.astrotime.ru
4. Actepontet. Komerst. Mereoper. 1 http://www.astrotime.ru
MeteopuTsl
5. 3Be3/1bl — I'MTAHTCKUE pacKaJleHHbIE 1 it RS
1Iaphl, U3JIy4aromife CBeT
https://resh.edu.ru/subject/5
6. buosorus — Hayka o KU3HH 1 /
https://resh.edu.ru/subject/5
7. JKuBbie OpraHu3Mbl, X MIPU3HAKA 1 / P J
https://resh.edu.ru/subject/5
8. CriocoObl TUTaHHS 1 / P J
https://resh.edu.ru/subject/5
0. [lepenBurkeHuE BEIIECTB B OPraHU3Me 1 /
https://resh.edu.ru/subject/5
10. 3HaueHue ObIXaHus 1 / P J
1 JIBuKeHHe KaK BaKHEHIIas 1 https://resh.edu.ru/subject/5
" | 0COOEHHOCTD JKUBOTHBIX OPraHU3MOB /



http://www.astrotime.ru/
http://www.astrotime.ru/
http://www.astrotime.ru/
http://www.astrotime.ru/
http://www.astrotime.ru/

KonTtponsHas padora Nel. Mup

12.
ACTPOHOMHUU U OHOJIOTHH
https://resh.edu.ru/subject/2
13. | ®usuka — HayKa O IPUPOJE 8/ P TSR]
14 dusnueckoe Teno, Gu3nIeckoe https://resh.edu.ru/subject/2
" | aByeHue, Gu3MUecKas BETMUMHA 8/
15. | Tlpuema gemierms e g;tps://resh.edu.ru/su bject/2
16 PabGota, Mmexanudeckas pabdora. https://resh.edu.ru/subject/2
" | MormmHOCTb. DHeprus 8/
17 Bupl sHeprun. 3aKoH COXpaHEHUS https://resh.edu.ru/subject/2
" | BHeprum 8/
18. | JIsmwxkenwne tea CONMHEYHOM CHCTEMBI gjtps://resh.edu.ru/su bject/2
19 ObecrieueHne TEIIOBOro bananca https://resh.edu.ru/subject/2
" | )KHBBIX CYIIECTB 8/
20 [TprcrocoOaeHHS JKUBOTHBIX K KH3HH https://resh.edu.ru/subject/2
' B XOJIOJHOM H 5KapKOM KJIUMAaTe 8/
21 Kontponsnas padora Ne2. Mup
" | pusuku
https://resh.edu.ru/subject/2
22. | Xumus — HaykKa o pHpo/Je o/ PS-/ITEs. el ILisUbee
https://resh.edu.ru/subject/2
23. | IIpenmer U3Yy4EHUs XUMUHU o/ PS-/ITesh. el risUbjec
24. | YucThle BELIECTBA M CMECH g;tps://resh.edu.ru/su bject/2
25. | CriocoOsl pa3ieneHus cMecei https://resh.edu.ru/subject/2




9/

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

26. | Dranbl CTaHOBJICHUS HAYKH XUMHHU o/
https://resh.edu.ru/subject/2
27. MeToapl HAyYHOTO TIO3HAHUS o/ P J
https://resh.edu.ru/subject/2
28. | CocraB BeIIeCTB: MPOCTHIE U CIIOKHBIC o/
29 [Mepuorueckas cCHCTEMa XUMUYECKUX https://resh.edu.ru/subject/2
' snementoB JI. 1. Menneneesa 9/
Kn : .
accHQUKALIA BILCCTB https://resh.edu.ru/subject/2
30. | opraHMYecKHe U HEOPraHUIECKHE o/
BEIIEeCTBA
[TpakTuyeckas padotaNel.
31. | DkcrepuMeHTaTbHOE 0OHAPYKEHUE
OpPraHUYeCKUX BEIECTB: Kpaxmaia
32 [IpakTuueckas padota Ne2. Biusiaue
" | a30THBIX y10OpEHHS Ha POCT PACTCHUS
A : 7 .
TMOC(hepa: COCTaB, CBOMCTBA H https://resh.edu.ru/subject/2
33. | dynkuuu. 3ammra atMmocdepsl OT o/
3arpsi3HEHUS
34. | UroroBas KOHTpoOJbHAs paboTa




IHHOYPOYHOE IIVTAHUPOBAHMUE

7 KJIACC
KoaunuecTBo 4acos
Ne Tema ypoka Hara DJleKTPpOHHbIe  HU(PPOBHIE
n/n Beero KoHTpobHbI IIpakTHyeck U3yUYEeHUs o0pa3oBaTe/bHbIE Pecypchl
e padoThl He padoThl
E )
1 CTCCTBOHAHME  faK cHeTeMa 1 https://resh.edu.ru/subject/5/
HayK. MexXnpeamMeTHbIe OHSITUS
M ; .
2 CTONSL HAyIHOTO  HOSHAML 1 https://resh.edu.ru/subject/28/
Ponbs mpuGopor
E - .
3 CTECTREHHOHayHad 1 https://resh.edu.ru/subject/29/
rpaMOTHOCTh
Mexannueckue SBJIEHUS. Buanl )
4 1 https://resh.edu.ru/subject/28/
JABUXKCHUA. OTHOCI/ITGJ'II)HOCTB
5 Cumer B mpupoRe  (TsKeCTH, 1 https://resh.edu.ru/subject/28/
TpeHwus, ynpyroctH). JlaBienue
3 IT . Coo0 )
6 AKOH - Hlackayid. LOO0DIIAIoMHect 1 https://resh.edu.ru/subject/28/
cocyibl. ATMOC(epHOe AaBlIeHHUE
ApXI/IMCI[OBa CHUJIA. YCJ'IOBI/I}I T
7 1 Inttps://resh.edu.ru/subject/28/]
IIJIaBaHUA TCJI
Pa6 ) -
8 abota,  MOMROCTR,  IHCPTHA 1 Ittps://resh.edu.ru/subject/28/

HpOCTBIe MCXaHU3MBbI



https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/

TennoBbie SIBJICHHUS. Bunnr

9 Inttps://resh.edu.ru/subject/28/]
Temionepeiadn
Ar . D -

10 PETATHDIC COCTOAHMA. TUA30BBIC Inttps://resh.edu.ru/subject/28/]
HEePEXOIbI
) -

11 JICKTpHACCIUE M MATHUTHEIC Inttps://resh.edu.ru/subject/28/|
SIBJIEHMSI. MArHUTHOE TI0JI€ 3EMIIN
C . T -

12 BCTOBBIC  ABJICHIA. L J1a3 — KaK Inttps://resh.edu.ru/subject/28/]
OIITHYECCKasid CUCTEMA

13 KonTtponbHas paborta Nel.
dusnyecKre 0CHOBBI IPHPOIBI
X -

14 HMIHeCKad Oprausatis Inttps://resh.edu.ru/subject/29/]
HpHpOI[BI. SHCMCHTBI 1 BE€HICCTBA
X I -

15 MMITICCHHE peariiith. LipHsHaikit Inttps://resh.edu.ru/subject/29/]
N THUIIBI peaKHI/II/I
K 7 -

16 HCTOPOLL, BOAOPOAL, YIICKHCIRIH Inttps://resh.edu.ru/subject/29/]
ras. HOHy‘IeHI/Ie, CBOHCTBA, pO.THJ
B . -

17 oAa fax  pacIsopHIei Inttps://resh.edu.ru/subject/29/]
PactBopsl. pH
OpraHI/IquKI/Ie BC€IIECTBA KIICTKU

18 (6enkw, JKHUPBI, YIJIEBO/IBI, Ittps://resh.edu.ru/subject/294

HYKJICMHOBBIC KI/ICJ'IOTBI)



https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

dorTocuHTE3 W  JBIXaHUE Kak

19 XUMHYECKHE IPOLEcChl. OOMeH Inttps://resh.edu.ru/subject/29/]
BEIIIECTB
DKOJIOTHUECKHE AaCTIEKThl XUMUU

20 (KUCITOTHBIC JOX/IH, MTAPHUKOBBIH Inttps://resh.edu.ru/subject/29/]
s dexr)
KouTtponsHas pabota Ne2.

21 XUMHYECKHE MIPOIIECCHI B
MIPUPOJIE i OPTaHU3ME
C . K . -

22 WCTEMATHIA.  TpUTCpHI  BHA Inttps://resh.edu.ru/subject/5/]
[Monmynsuust

23 HOKagaTeHLCTUB a PBOITIONHH. Ittps://resh.edu.ru/subject/5/|
EcrectBeHHbIit 0TOOD
Hanpasnenust sBostronnu. Muxpo- -

24 Ihttps://resh.edu.ru/subject/5/]
U MaKpOABOJTIOLUS
O -

25 CHOBHBIC — Jfallbl - passihitt Inttps://resh.edu.ru/subject/5/]
KU3HU Ha 3emIie
IT -

26 POMCXOMICHHE | SBOIOMmN Inttps://resh.edu.ru/subject/5/]
yenoBeka. Pacel
Oxpana OHMOJIOTUYECKOTO

27 pasHooOpa3us. KpacHas kHura. Inttps://resh.edu.ru/subject/5/

OOIIT



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/

KontponsHas pabora Ne3.

28 buonornueckoe paszHoobpazue u
IBOJIFOLIUS
29 [eorpapuueckas 0001104Ka. http://school|
KpyroBopoTs! BemiecTs lcollection.edu.ru/|
Jlutochepa. CrpoeHue 3eMHOM htto-//school-
30 kopel. Penped. BuyrpenHume wu —
lcollection.edu.ru/|
BHEIITHUE CHJIBI
31 Armocdepa. Iloroga u KiuMar. http://school|
Knumatnueckue mosica [collection.edu.ru/|
32 Tugpocdepa. MupoBoil  Okea. http://school|
Bonp cymm lcollection.edu.ru/|
buocdepa mo B.M. Bepuaackomy. httn-//school-
33 [Ipuponubie  30HBL.  BbicoTHas —
collection.edu.ru/|
MOSICHOCTh
Kontponsnas pabora Ned. 3emus
34 Kak IutaHeTa. ['eorpaduueckas

000J104yKa



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYEHUKA

e AA. [IlmemakxoB, H.M. Conun. EcrtectBo3HaHnue. BpeneHue B

€CTEeCTBEHHO-HAyuUHble TpeaMeThl. 5 kinacc. MznmarensctBo — Jlpoda.
2021.174 c.

e B. U. Cusornasos, B. JI. Axynenko, H.W. I'abpyceBa. EctecTBo3HaHue. 5
kinacc. YueOnuk. B 2-x vactsax. UznarensctBo: [lpocsemenue. 2022. 96
C.

e B. U. Cuornasos, B. JI. Axynenko, H.W. I'abpyceBa. EctecTBO3HaHuUE. 6

kinacc. YueOnuk. B 2-x vactsax. UznarensctBo: [IpocBemenue. 2022. 96

METOI[CI;IIIECKI/IE MATEPHUAJIBI JJ1S1 YYUTEJIA

1) CuBormna3zos B. U. EcrectBo3nanmue. 5-6 kiaccel. MeTognueckoe
nocobue s yuurens/ B.M.CuBornazos, U.I1. UepeaauueHko.-
M.:BUHOM. Jla6oparopus 3uanwmii, 2020.-47, [1]c.

2) A.E.I'ypeBuu, [I.A.Mcaes, JI.C.ITontak. MeToauueckoe mocooue
«EctecTBO3HaHUE» 5-6 Kimaccel. 2015.

3) Beeaenckuii D.J1. [Iporpamma kypca. «EctecTBo3Hanue. Beenenue B
€CTeCTBeHHBIC HayKn». 5 kimacc / D.JI. BeeaeHckumid. - Mockasa :
Pycckoe cioBo, 2012. - 8 c.

4) Xpunkosa, A.I'.; Jlopoxuna, JI.H.; UBanosa, P.I'. u
np.EctectBo3Hanue: Yueonuk s 6 kiacca.M3paTensctBo: M. :
[Ipocsemenue; M3nanue 2-e.Ileperer: TBepaplit; 224 crpanuir; 1997
T.

5) 3. A. Knenununa, I'. H. AxBunesa. [IpakTukyMm 1o meroauke
penoiaBaHus €CTECTBO3HAHUS B HAYaIbHOM 1IKoJe. M3aaTensCeTBo:

Axanemus. 2008. 144c.



U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U
PECYPCBI CETH

HUHTEPHET

— Poccuiickas ANIEKTPOHHAS IIKOJIA: https://resh.edu.ru/subject/29/,
https://resh.edu.ru/subject/28/, https://resh.edu.ru/subject/5/

— http://www.astrotime.ru
— bubmumoteka IIOK https://m.edsoo.ru/ff0d23dc

— bubmumoteka IIOK https://m.edsoo.ru/ff0d26ca
— bubmumoteka IIOK https://m.edsoo.ru/ff0d210c



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/28/
https://resh.edu.ru/subject/5/
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d210c
http://www.astrotime.ru/
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