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1.IHOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOyYaromuxcsi M OpPraHu3aldi0 H3y4eHHUs
bu3MKN Ha NAEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yUUTHIBAIOTCS
BO3MOXXKHOCTH y4eOHOTO mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOyYeHHUs], a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX Y4EOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3Yy4YEHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOIO COACPKAHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbIO OKAa3aHUS METOAUYECKOM
MOMOILM YYUTEIIO B CO3/IaHUU paboyell mporpaMMbl IO Y4EOHOMY IPEIMETY .

dusuka ABISETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHO-HAYUYHBIX YUEOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3Y4aeMbIX XUMHEH, OMOJI0THEN, aCTpOHOMHUEH 1 pu3HUecKoii reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO0 KapTUHY MHpA, NPEJOCTaBIsIET HauOoyee sSCHbIe
oOpa3Lbl MPUMEHEHUsI HAYYHOTr0 METOJAa MO3HAHUA, TO €CTh CI0c0o0a MOTydYeHHs
JIOCTOBEPHBIX 3HAHUM O MUPE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMPEIINOJaracT OBJIAJICHUE
CIIEIYIOIIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMHU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OLEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O MCCIIEIOBAHUS;

e UHTEPINPETHPOBATH  JIAHHBIE W  WCIOJB30BaTh  HAyYHBIC
JIOKA3aTeNIbCTBA JIJISl TIOJTyYCHHS BHIBOJIOB.

[lenmn wusyuenus ¢GU3UMKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro npenmera «Dduszuka» B
oOpa3oBarenbHbIX opraHuzanmsx Poccuiickoit ®enepauuu, pean3yrOMIMX
OCHOBHBIE  0011€00pa3oBaTeNibHble MPOTPaMMbl, YTBEPKAEHHON peELICHUEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nekaopst 2019 r. Ne ITIK-4BH).
Hean usyuyeHus pusuku:

IpHOOpETEHHE HHTEpeca M CTPEMJICHHS OOydYalomuXcs K HaydHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBIICHUSIM;
(dbopMUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yUeHHsI OCHOB
CTPOCHHMSI MaTepHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  MPEACTaBICHHH O  BO3MOXHBIX  chepax  Oyaymiei
PO EeCCUOHANILHON ACATEIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, IMOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJCKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBACHITH (PU3UUYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PpEIICHUS MPOCTEUIIUX Pacu€THBIX 3ajlady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSTH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHUS C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIMEll PU3MUECKOTO COAEpKaHUs,
BKJTFOYAsi HH(POPMAIIMIO O COBPEMEHHBIX JOCTIIKEHUAX (DU3HMKH, aHAIA3 H
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
c U3NKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha u3yuenue ¢usuku (6a30BbIil ypoBEeHb) OTBOAUTCS B 7 Kilacce — 68 yacoB

(2 yaca B HemerIO).

2. YYUEBHO-TEMATUYECKHM ILJTIAH

HaumenoBanue pasaciia 1 TeM Kon B tom uncne
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Pa3znes 1. ®u3uka u e€ poJsib B IO3HAHUM OKPY:KAIOIIET0

MHpa.

®uzuka — Hayka O mnpupone. BneHus
npupoasl. OU3NYECKUE SBICHUSA: MEXaHUYECKUE,
TEIUIOBBIC, MIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE,
3BYKOBBIE.

dusznyecKue BEJIMYHHBI. N3mepenue
¢uznyeckux BenuuunH. @dusznueckue MNPUOOPHI.
[TorpemHocTs  M3MepeHU.  MexayHapoaHas
CUCTEMA EAVHMULI.

Kak ¢usuka u apyrue ecrecTBeHHbIE HAyKH
M3Yy4aroT Npupoay. EcTecTBEHHO-HAYyUYHBIA METOL
NO3HaHMs: HaONIOICHHWE, MOCTAaHOBKAa HAYYHOIO
BOIIPOCA, BBIJBW)KCHUE THUIIOTE3, JKCIEPUMEHT 110
MIPOBEPKE THUIOTE3, OOBSICHEHUE HAOII0JAEMOTO
apieHus. OnucaHue (QU3HUECKUX SBIECHUH C
TOMOIIILIO MOJIEIIEH.

6

Pa3znea 2. IlepBoHayasibHbIe CBeICeHUS 0 CTPOCHHH BelleCTBA.

Ctpoenue BenecTBa: aTOMbl U MOJIEKYJIbL, UX
pa3Mmepbl. OmNbITHI, JTOKa3bIBAIOLUIUE JAUCKPETHOE
CTPOEHHUE BEILECTBA.

JIBmxenue  vactun — BemecrtBa.  CBA3b
CKOPOCTH JIBDKEHMSI YacTHI[ C TEMIIepaTypou.
bpoyHnoBckoe IBUKCHHUE, i dysus.
B3anmonelicTBre 4acTHUIl BEIIECTBA: NPUTKEHUE
U OTTAJIKMBAHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOEHUE
ra3oB, XHUJAKOCTEH M TBEPIBIX (KPUCTAJUITMUECKHUX)
Ten. B3auMocBs3b MeXly CBOMCTBaMH BEILIECTB B
pPa3HBIX  arperatHbiX  COCTOSHHMAX M HX
aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. Oco0eHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

5

2

Pa3nen 3. /IBuskeHHe U B3auMo/ielicTBHE TeJl.

Mexannueckoe nBuxkeHue. PaBHOMEpHOE U
HepaBHOMeEpHOe nBmkeHHe. CkopocTb. CpenHss
CKOPOCTH IIPU HEPABHOMEPHOM JIBMKEHUU. Pacuér
MyTH U BPEMEHU JABUKCHUS.

21

15




SBnenne  wHepuuMu. 3aKOH  WHEPLHH.
B3aumogencTBue TeNl KAk NPUYMHA W3MEHEHHS
CKOpOCTM JABWKEHMs Ten. Macca kak wmepa
uHepTHOCTH Tena. [InotHocTh BemecTBa. CBsi3b
IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B E€IUHUILIC
00BéMa BellecTBa.

Cuna Kak XapakTEpHCTHKA B3aUMOJIECUCTBUS
ten. Cuna ynpyroctd U 3akoH ['yka. M3mepenue
CUJIBI C T[OMOUIBIO JAWHAMOMETpa. SIBieHHE
TATOTEHUA U cujla TsokecTH. Cuna TSHKECTH Ha
Ipyrux IuraHerax. Bec Tema. HesecomocTs.
CrnoxxeHue CHJI, HAalIPABJICHHBIX MO0 OAHOW MPSMOM.
PaBnoneinicTtByromas cun. Cuna tpenus. TpeHue
CKOJIBKEHUS U TPEHUE NOKosl. TpeHue B npupoe u
TEXHUKE.

Paspneu 4. JlaBiieHue TBEPABIX TeJl, dKMAKOCTEH U ra3oB.

HaBnenune. CnocoObl  yYMEHbBIICHHS U
YBEIINYECHUS JABIICHUSI. JlaBnieHue rasa.
3aBUCUMOCTh  JIaBJIGHMsI Tra3a OT 0OBEMa,
temnepatypbl. llepemada naBieHust TBEPIABIMU
TeJaMU, KUJKOCTIMHU U razamu. 3akoH Ilackas.
[TneBmMaTHueckue MAallHBI. 3aBUCUMOCTh
JABJICHUS KUJKOCTH oT TITyOUHBI.
I'unpocratnueckuit mapamgokc. CooOmiaronuecs
cocynbl. ['MapaBinuecKkue MEXaHU3MBbl.

AtMocdepa 3emin 1 aTMocPepHOE JaBIECHUE.
[IpuunHbBI CylIeCTBOBaHUS BO3IYIIHONH OO0OJIOYKH
3emu. Onbir  Toppuuenmnu. N3mepenue
aTMocdepHOro JABIICHUSI. 3aBUCHUMOCTD
aTMOCc(epHOro AaBJEHUS OT BBICOTHI HaJl YPOBHEM
Mopsi. [IpubGopsl st u3MepeHus: aTMocpepHOTo
JABJICHHUSL.

JlericTBUE KUJIKOCTHU U Ta3a Ha MOTPYKEHHOE
B HUX Teso. BeiTankuparoias (apXxumenaoBa) cuia.
3aKkoH Apxumena. [LinaBanue Tell.
Bosznyxomnasanue.

21

1
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Pa3zpnesn 5. PaboTra 1 MOIIIHOCTB. JHEPrus.

Mexanudeckas pabota. MOIHOCTS.

15




IIpocTteie  MexaHM3MBL:  pblyar,  OJIOK,
HaKJIOHHAs IUIOCKOCTb. IIpaBuio paBHOBecHs
ppruara. Ilpumenenne mnpaBuna paBHOBECHUS

peiuara Kk OJIOKy. «30J0TO€ MPaBUIIO» MEXAHUKH.
KII/I mpocThix MexaHu3MOB. [IpocTbie MEXaHU3MBI
B OBITY M TEXHUKE.

Mexannueckass sHeprus. Kunetmueckas u
IoTeHIHAIbHasA »Heprus. lIpespamenne omHOTO
BHJIa MEXAHMYECKOM HHEPTUM B JAPYroil. 3aKoH
COXpPAaHEHUS YHEPTUHU B MEXaHHKE.

Bcero 68 3 44 12 23
IlaHupoBaHMe NPAKTUYECKON YACTH MPOrPaAMMBI
YerBepTh Kos-Bo | Konrpoabhbie | IIpaktudeckue | JlabopaTopHbie
4acoB padoThI padoThI padoThI

1 yeTBepTH 16 4 10
2 4eTBEPTh 14 1 3 5
3 4eTBEpPTh 22 1 3 6
4 4eTBEpPTh 16 1 2 2
Hroro 68 3 12 23

3.IIJTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA YYEBHOI'O

IHPEAMETA

N3yuyenue (u3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO
Ha JOCTUKEHHE JINYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX

pEe3yJIbTaTOB.

B pesynbTaTe u3ydeHus: GuU3NKA Ha ypOBHE OCHOBHOI'O 00IIIero 00pa3oBaHUs
y oOyuaronierocst 6yayT copMHUpOBaHbl CIEAYIONINE TUYHOCTHBIC PE3yIbTaThl B

YaCTHU:
e 1) MaTpMoTH4€CKOr0 BOCTIMTAHUA:

e — MPOSABJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKON

(u3HUeCcKON HayKU;

e — IICHHOCTHOE OTHOIICHHUE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX --(DU3UKOB;

U 2) IPaKAAHCKOI0 1 1yXOBHO-HPABCTBEHHOI'O BOCIIMTAHUSA

e —T'OTOBHOCTH K aKTUBHOMY Y4aCTHIO B O6CY)K)I€HI/II/I O6H_I€CTBCHHO 3HAYUMBIX U

OTHYCCKHUX HpO6H€M, CBA3AaHHBIX C MPAKTHUYCCKUM IIPUMCHCHHEM )IOCTI/I)KCHI/Iﬁ

busuKy;

e — OCO3HAHHEC BaXXHOCTHU MOPAJBbHO--OTHYCCKHUX IPUHIOHUIIOB B ACATCIHbHOCTH

YYEHOTO;
e 3)3CTETHYeCKOro BOCIIUTAHMS:




— BOCIIPUSITUE ICTETHUECKUX KadyeCTB (PU3UYECKOW HAyKu: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

— OCO3HaHUE LEHHOCTH (U3UYECKOW HAYKHM KaK MOIIHOTO HHCTPYMEHTa
II03HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEH
KYJIbTYPBI;

— pa3BUTHE HAy4YHOW JIO0O3HATEIHHOCTH, WHTEpPEca K HCCIIEI0BATEIHCKON
NEATEIIbHOCTH;

5) dopvupoBanus  KYJbTYPbl 3I0pPOBbSI W  3MOLMOHAJIBLHOIO
0/1aromoJry4us:

— OCO3HaHHE IIEHHOCTH O0€30MacHOro o0pa3a KWU3HHU B COBPEMEHHOM
TEXHOJOTUYECKOM MHUPE, BAXHOCTU TNpaBUJl OE30MAaCHOrO IOBEACHUS Ha
TPaHCIOPTE, HAa JOpOrax, ¢ 3JEKTPUUECKUM U TEIUIOBBIM 00OpYyJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

— chOpMUPOBAHHOCTH HaBbIKa peIEeKCUH, IPU3HAHKE CBOETO MpaBa Ha OIIHOKY
1 TAKOTO K€ IpaBa y APyroro 4eioBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTUBHOE ydYacTH€ B pPEIICHUWU MPaKTHYECKUX 3ajad (B paMKax CEeMbH,
oOpa3oBaTeNnpbHON  OpraHM3alluu, Topoja, Kpas) TEXHOJOTUYECKOH W
COIMaJIbHOM HAPAaBICHHOCTH, TPEOYIOIIUX B TOM YHUCJI€ U PU3HMUECKUX 3HAHUM;
— UHTEpEC K MPAKTUYECKOMY U3yUCHUIO Mpodeccuii, CBSI3aHHBIX C (DU3UKOMH;

7) IKOJIOTrH4e€CKOr0 BOCIIMTAHUSA:

— OpHUEHTallMsl Ha NpUMEHEHUEe (PU3MYECKUX 3HAHUW JUIs pElICHHs 3a7ad B
o0JlacTh OKpy’Karolie cpeibl, TUIAHUPOBAHUS TOCTYNKOB U OILIGHKU UX
BO3MOXHBIX ITOCJICICTBUU JIJIs1 OKPYKAIOIIEN CPEbI;

— OCO3HAHHUE TJIO0ATBHOTO XapaKTepa AKOJOTHMUECKUX MPOOJeM U MyTel ux
pelieHus;

8) amanTanMM K M3MEHSIIOIIMMCSI YCJOBHSIM CONMAJIBLHOW M NPHPOIAHOI
cpeabl:

— MOTPeOHOCTh BO B3aUMOJECHCTBUU TMPU BBIMOJHEHUN UCCIEIOBAHUM U
MPOEKTOB (PU3NYECKON HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
TIPYTUX;

— TIOBBIIICHUE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO
NeATEIIbHOCTD;

— MOTPEeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe (DOPMYIUPOBATH
U], TIOHATHSI, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSX;

— OCO3HaHUue AePUIUTOB COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH B 00J1aCTH
busuKy;

— TUTAaHUPOBAHHUE CBOETO PA3BUTHUS B MTPHOOPETEHUU HOBBIX (PUIUUECKUX
3HAHUM;



e — CTPEMIICHUC aHAJIM3NPOBATh U BLISABIIATH B3aMMOCBA3U IIPHUPOEL, O6H_I€CTBa 141
SKOHOMHMKH, B TOM 4YUCJIC C HCIIOJIb30BaAHHUCM (I)I/IBI/I‘IGCKI/IX 3H3HHI>1;

e — OIEHKAa CBOMX JEWCTBHHA C YYETOM BIMSHHS Ha OKDPYXAIOLIYIO Cpeny,

BO3MOJKHBIX TJ100aIbHBIX HOCHCHCTBHﬁ.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pe3ynbrare ocBoeHUs MpOTrpaMMEI 110 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyuyaromerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEeIbHBIC YHUBEPCAIbHBIC YUCOHbIC IeHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHbIC  Y4eOHBIE  JCHCTBHSI,  PETyJSTHBHBIC
YHUBEpCAIbHBIC YICOHBIC TCUCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

Bba3oBnle Jjorunueckue a1eiicTBUA:

BBISBJISITH W XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(s1BICHUIN);

yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKAIINNA, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTU U IPOTUBOPEUMS B paCCMaTpUBAEMbIX (paKTax,
JAHHBIX U HAOJIIOJICHUSAX, OTHOCAIINXCS K (PU3UUECKUM SIBJICHUSIM;
BBISIBJISITH TIPUYUHHO--CJICICTBEHHBIE CBS3M MPU H3YyUYEHUH (PU3NIECKUX
SIBIICHUH U TIPOIIECCOB, JAENIAaTh BHIBOBI C UCIIOJIb30BAHUEM JICTyKTUBHBIX
WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh THIIOTE3bI O B3aWMOCBS3SIX
(U3UYECKUX BEIMYHH,

CaMOCTOATEILHO BBIOUPATH CIIOCOO peleHus yueOHoM pu3udeckoit 3aaaun
(cpaBHEHME HECKOJIbKMX BAapMAHTOB pEIICHMs, BbBIOOp HaumOoliee
MOJIXOJISIIIIETO ¢ YYETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

MCITOJIB30BATh BOIPOCHI KaK MCCIIEA0OBATENbCKUI HMHCTPYMEHT ITO3HAHMS;
IIPOBOJUTEH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIaHY OIIBIT, HECIIOMXKHBIN
(GU3MYECKUI DKCIEPUMEHT, HEOONIBIIOE UCCIEA0BaHUE (PU3MUECKOrO
SIBJICHUS,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTh HH(POpPMAIHIO,
MOJIyYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATh 00OOIIIEHHS W BBIBOJBI IO pe3yJibTaTam
POBEIEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEIOBAHUS;

IPOTHO3MPOBATh  BO3MOXKHOE  JalibHeWIlee pa3BUTHE  (DUIUUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEINON0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTAX.



Pabora ¢ nundopmanmeii:

IPUMEHSATH Pa3JIUYHbIE METO/bl, NHCTPYMEHTBI U 3alpPOCHl MPU MOUCKE H
oTOope MH(POPMALMM WIA JaHHBIX C YYETOM MPEIOKEHHON ydeOHOM
¢uznueckoil 3a1auu;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIUIO
pa3IMYHBIX BUAOB U (POPM MPEICTABICHHUS,

CaMOCTOSITENIFHO ~ BbIOMpaTh ONTUMANBHYIO (OpMy MpeAcTaBlICHUS
uHOpMallMl M WUIIOCTPUPOBATh pEUIaeMble 3aJaud  HECIOXHBIMU
CXE€MaMH, IMarpaMMaMi, HHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMmyHMKaTHBHBIE YHUBeEPCAJIbHbIE YYeOHbIe 1eiCTBHA:

B XOJie OOCYXKJEHHUsI y4eOHOro marepuana, pe3yjbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJICH, HAlICJICHHBbIC Ha PEIICHHUE 3aJlaud U TMOJIepKaHue
OJ1arokenaTeIbHOCTH OOIICHUS;

COTIOCTaBIISATh CBOM CYXKICHHUS C CYXICHUSAMH JPYTHX YYaCTHUKOB
nuasnora, OOHapyKHUBATh Pa3IMIUe M CXOACTBO ITO3HIIH;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;
myOJIUYHO MPEJICTABISATh PE3YIbTAThl BHIIOJIHEHHOTO (PU3NYECKOTO OIbITa
(9KCTIeprMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHUMATh M UCITOJIB30BATh MPEUMYIIECTBA KOMAHIHOW U HHIUBHIYaTbHOM
paboThI IPH PEIIEHUH KOHKPETHOU (PU3NYECKON POOIEMBIL;

MPUHUMATh 1I€JId COBMECTHOM JESTEIHHOCTU, OPTaHU30BbIBATH JIEUCTBUS
no e€¢ JOCTIKEHHIO: paclpelensTh poiau, OOCYXKIaTh MPOLECCHl U
pe3yJIbTaThl COBMECTHOM paboThI, 000011aTh MHEHHSI HECKOJIBKUX JIFOCH;
BBITIOJTHATHh CBOIO YacTh pabOTHI, JOCTUTAs KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAITPaBJICHUIO U KOOPJIUHUPYS CBOU ACHCTBUSA C IPYTUMH YICHAMHU
KOMaH/Ibl;

OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSATEILHO COPMYITHMPOBAHHBIM YUYaCTHUKAMH B3aHMMOICHCTBHSI.

PeryasiTuBHbIe yHUBeEpCAJbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusauus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyalHsX, TPEOYIOLIUX
JUIS pelieHns (U3nIecKux 3HaHUil;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHIMBUAYaJbHOE, MPHUHSITHE PEIICHWs B TPYIE, NMPUHATHE PpELICHUN
rpynmnoi);

CaMOCTOSITENIFHO COCTaBJISTh AJITOPUTM pellieHus] (PU3NUeCcKOl 3aJauu HIn
IUIaHa HUCCIEJOBAHUA C YYETOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh NIpeijlaraéMble BAPUAHTHI pELICHUM;



Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

JlaBaTh aJICKBaTHYIO OLEHKY CUTYAIlMHU U MIPeAJiarath IJiaH €€ U3MECHEHUS;
OOBSCHATh NPUYMHBI  JOCTIKEHUS  (HEIOCTH)KEHHS])  PE3yJIbTaTOB
NeSTEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JACATEILHOCTH (B TOM YHWCIIEC B XOJ BBIIIOJIHEHUS
(GU3MYECKOTO HWCCICAOBAHMS WM TPOEKTAa) HA OCHOBE HOBBIX
O0OCTOSITENILCTB, W3MEHUBIIMXCS CUTYyallMii, YCTaHOBJIEHHBIX OLIMOOK,
BO3ZHUKIINX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE pE3yJIbTaTa IIeJIU U YCIOBUSAM;

CTaBUTh €051 HA MECTO JAPYTOro YEJIOBEKA B XOJ€E CIIOpa WK AUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTroro;
MPU3HABaTh CBOE MPaBO Ha OMIMOKY MpU pelIeHUU (PU3NYECKUX 3a/1ay UITU
B YTBEPKJCHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYTrOTO.

HPEAMETHBIE PE3YJIbTATDBI

K xoHI1y 00yueHus B 7 KJacce peAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIIBI (DU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BellecTBa (TBEpHOE,
XKUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUsS, pPaBHOACUCTBYIOIIAS
cuJa, nedopmanus (ympyras, JlacTUyecKas), HEBECOMOCTD,
COOOIIAIOIINECS COCYbL;

paznuuarh sBieHus (auddysus, TEII0BOE ABUKECHHE YACTHI] BEIECTBA,
pPaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JABWKEHUE, HWHEpLus,
B3aUMOJICCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHON OCBHIO
BpallleHUs], lIepe/laya AaBICHUs TBEPABIMU TE€IAMHU, KUJKOCTSIMU U ra3aMu,
aTMOC(pepHOE [1aBlICHUE, IUIABAHHE TEJ, MPEBPAIECHUS MEXaHUYECKOU
SHEPIruM) MO OMHUCAHUIO UX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh TPOSIBJICHHE W3YYEHHBIX (U3MUECKUX SIBICHUNH B
OKpYXaloleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B TMPUPOJIE:
MpPUMEPHI JIBUKEHUSA C Pa3IMYHBIMU CKOPOCTSAMH B >KMBOH M HEXKUBOU
NpUpoJie, ACUCTBUE CHUJIBI TPEHUS B TMPUPOJEC U TEXHUKE, BIIHUSHUE
aTMOC(EpHOIO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHuE pbIO, phlyard B
TeJIe YeJOBeKa, MPU 3TOM NMEPEBOAUTH MPAKTUUYECKYIO 33/1auy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHH;



OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NUYECKHUE SIBICHUSA, UCTIOIb3YS
busznyeckue BeMUYUHbI (Macca, 00bEM, TNIOTHOCTD BEIIECTBA, BPEMsl, ITyTh,
CKOPOCTB, CPEIIHssI CKOPOCTh, CUJIA YIPYTOCTH, CUJIA TSLKECTH, BEC TENA,
CUJia TPEHMUSI, 1aBlieHuE (TBEPIOTO TENa, )KUAKOCTH, ra3a), BEITAIKUBAIOIIAS
CWjia, MEXaHuuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KOA(PUIIMEHT TONE3HOTO JACHCTBHS MEXaHW3MOB, KHHETUYECKas U
NOTEHIMAIbHASL SHEPIHs), 0NpH ONUCAHUU MPABWIBHO TPAKTOBATH
(u3NYECKUI CMBICI UCTIONb3YEMbIX BEJIMUHMH, UX 0003HAYEHUS U €TUHULIBI
(¢u3NYEeCKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEJIMYMHY C JPYTMMHU BEJIUYMHAMU, CTPOUTH TIpapuKu
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3YS MpaBWJIa CIOKEHUs CUJl (BAOJb OJHOM IpsiMON), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumeza, MpaBUJIO paBHOBeCUs pblyara (0J10Ka),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAHUYECKOU
OHEPruM, NpPHU HTOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aIMCBIBATh €T0 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3UUECKUE SIBICHUS, TIPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallUd NPAKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh TIPUYMHHO--CIICCTBEHHBIE CBS3H, CTPOUTH O0OBACHEHUE u3 1-2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PUINYECKUX
SIBJICHUH, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiaTh pacy€THble 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIU3a
YCJIOBHS 33/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (DOPMYJIbI M TMPOBOJIUTH PACUYEThI, HAXOAUTh CHPABOYHBIE
JaHHbIE, HEOOXOANMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOJIOB, B OITMCAHUU MCCIIEIOBAHUS BBIIESATH IPOBEPSIEMOE
MPEANnosoKeHre (TUMOTe3Y ), pa3inyaTh U UHTEPIPETUPOBATH MMOTYYEHHBIH
pe3ysbTar, HaXOAWTh OLIMOKM B XOJE ONBITA, JAENaTh BBIBOJBI MO €ro
pe3yJibTaram;

IPOBOJUTH OMbBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
(bu3nYecKuXx CBOMCTB Ten: (POPMyYIUPOBAThH IPOBEPSAEMbIE MPEATIOT0KEHHUS,
coOupaTh YCTAaHOBKY M3 MPEJI0AKEHHOTO 000pYI0BaHUS, 3alUChIBATh X0
OmbITa U (HOPMYJIUPOBATH BHIBOBI;

BBIIIOJIHATD MNPSMBIE H3MEPEHUS PACCTOSAHMUSA, BPEMEHH, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATyphl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH IIOKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM aO0COIOTHOM MOTPEITHOCTH U3MEPEHUI;



IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BETMUUHBI OT
JIpPYrol € HCIOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCHUMOCTU ITyTH
PaBHOMEPHO JIBMXKYLLIETOCA TeJIa OT BPEMEHU JIBHKEHHUS TENA, CHIIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa 0OpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBUCUMOCTH CHJIbI TPEHMS OT IUJIOLIAIU CONMPUKOCHOBEHUS TEJl, CHUJIBI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBHITAIKUBAIOMIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJ, YCIOBUW paBHOBECHUS pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAHUM  Y4YEOHOTO MCCIEIOBAaHUSA, COOUpATh YCTAaHOBKY H
BBITIOJHATh M3MEPEHHs, CJIeIysl MPeaJoKEHHOMY IIaHy, (UKCHPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUIE
MPEJIOKEHHBIX TaOMUIl W TpaduKoB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIEI0BAHNS;

IPOBOJUTh KOCBEHHbIE H3MEpPEHUs (PU3MUECKUX BEJIUYUH (TUIOTHOCTH
BEILECTBA )KUJIKOCTH U TBEPIOTO TENA, CUIIA TPEHUSI CKOJIbKEHUS, TaBJICHUE
BO3/lyXa, BBITAJIKMBAIOIAs CHJIA, JACHCTBYyIOIass Ha TMOrPYXEHHOE B
KUAKOCTh  T€NO, KO3(PPUIMEHT TMONEe3HOro JEWCTBUSA  MPOCTHIX
MEXaHU3MOB), CJeaysl NPEIIOKEHHOW HHCTPYKLUUHU: IMPH BBINOIHEHUU
U3MEpPEHU CcOoOMpaTh 3KCHEPUMEHTANbHYI) YCTAHOBKY M BBIYMCIATH
3HA4YEHUE UCKOMOM BEJIUYHUHBI;

cOOJII0/1aTh MPaBUJIa TEXHUKU OE€30MaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
o0opy1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIONIUECS COCYJbI, OapoMeTp,
phlyuar, NOJBUKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTb;
XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX OmHucaHusi (B TOM YHUCIE:
NOJAIIMIIHUKY, YCTPOMCTBO BOJONPOBOJA, THAPABIUYECKHA Ipecc,
MaHOMETP, BBICOTOMEP, MOPIIHEBOI HACOC, apEOMETP), UCHIOJb3Ys 3HAHUS
O CBOMCTBaxX (PU3MUECKUX SIBJICHUI U HEOOXOAUMBbIE PU3NUYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  IpUMEpax)
MPaKTUYECKOTO HCIMOIb30BaHUS (DU3MYECKMX 3HAHUUW B IIOBCEIHEBHOM
XKU3HU 17151 oOecriedeHrst 0€30MacHOCTH MPpU OOpalleHuH ¢ IpudopamMu u
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO TIOBEICHUSI B OKPYKAIOILEH CPELIE;

OCYIIECTBISATh OTOOp HCTOYHUKOB uH(popmauuu B VIHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM TOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TyTEM CpPaBHEHMS] PA3JIMYHBIX HCTOYHUKOB BBIIEIATH



uHpOpMaIIMIO, KOTOpas SBISETCS MNPOTHUBOPEYMBONM WM MOXET OBIThH
HEJIOCTOBEPHOM;

UCITI0JIB30BAaTh MPY BBINOJHEHUN YUEOHBIX 3aJaHUI Hay4YHO--TIOMYJIIPHYIO
JUTEpaTypy (PU3HUECKOT0 COAECpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu IHTepHeT, Biaxerb NpUEMAaMH KOHCIIEKTUPOBAaHHS TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONU 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHbMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (PU3HUECKOTO COAEPKAHUSA, B TOM
quciie MyOJNYHO JIeNaTh KpaTKUe COOOIIEHHSI O pe3yJIbTaTaX MPOEKTOB WIH
y4€OHBIX HCCIEN0BAaHUI, IPU ATOM TPaMOTHO MCIOJB30BaTh M3yYEHHBIN
NOHATUWHBIN ammapaT Kypca (U3HKH, COMPOBOXKAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IPU BBIIOJHEHUM YYE€OHBIX MPOEKTOB MU HCCIEIOBAaHUM paclpenenaTh
00513aHHOCTH B TpYIIIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJauaMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JEWCTBHM, aJeKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJIQJ] B  JEATEIbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHUE OKPYKAOIIMX.
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METOAUYECKUE MATEPUAJIbI IJI51 YYUTEJIA
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dusuka. https://interneturok.ru/subject/physics/class/7

Ypoku HIKOJIbHOH nporpamMmbl. Buieo, KOHCTIEKTbI, TECThI, TPEHAKEPHI.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://physics.ru
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Poccuiickas anektpoHHas 1mkona. hitps://resh.edu.ru/.
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