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IHosicHUTEJLHAA 3alIUCKA.

dusnka Kak Hayka 0 HanboJiee 00X 3aKOHAX MPUPO/IbI, BHICTYIAs B KAU€CTBE Y4eOHOTO MpeMeTa B IIIKOJIC, BHOCUT CYILIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUH 00
okpyxaromeM Mupe. OHa pacKphIBACT POJIb HAYKH B 3KOHOMHYECKOM U KYJIbTYPHOM Pa3BHTHHU OOIIECTBA, CIIOCOOCTBYET OPMUPOBAHHUIO COBPEMEHHOTO HAYYHOTO
MUpOBO33peHust. [ pemenus 3aaau GOpMUPOBAHUSI OCHOB HAYYHOTO MUPOBO33PEHHUS, PA3BUTHUSI MHTEJUICKTYAIbHBIX CTIOCOOHOCTEN U TTO3HABAT €ITbHBIX HHTEPECOB
IIKOJILHUKOB B MPOIECCe U3YUYeHUs (U3HKHA OCHOBHOE BHUMAHUE YJIEISIETCS HE TIepeiaue CyMMbI TOTOBBIX 3HAHHH, a 3HAKOMCTBY C METOJIaMU HAy4YHOTO MTO3HAHUS
OKPY’KaIOILIEro MHpa, IOCTAaHOBKE MPoOJIeM, TPEOYIOLUX OT yJalIuXCsl CAMOCTOATEIbHOMN JESITEIbHOCTHU 10 X Pa3pelIeHHUIO.

esaun u 3apaun Kypca:

® 0cg6oeHUe 3HAHUI O MEXAHMYECKUX SBJICHHUSAX O TEIUIOBBIX, IEKTPUYECKUX W MArHUTHBIX SIBIICHUSAX, JJIEKTPOMAarHUTHBIX BOJHAX, O MEXAHUYECKHX,
MarHUTHBIX, KBAHTOBBIX SIBJICHUSAX, JJIEKTPOMArHUTHBIX KOJIEOAHMSIX M BOJIHAX; BEJIMYMHAX, XApAKTEPU3YIOIIMX 3TU SBJICHMS; 3aKOHAX, KOTOPHIM OHH
MOAYUHSIOTCS; METOJaX HAYYHOTO MO3HAHUS IPUPOJIbl U (popMHUpOBaHHE HA 3TOM OCHOBE MPEACTaBICHUH 0 (PM3NUECKON KapTHHE MUpa

® o6nadenue yMmeHuAMU TIPOBOIUTH HAONIOAECHUS TPUPOIHBIX SIBICHUN, OMUCHIBATH M 0000mIaTh pe3yabTaThl HAONIOEHUM, HCHOJIb30BaTh MPOCTHIE
M3MEpUTENbHbIE TPUOOPHI IS U3yueHUs (PU3MUECKUX SBJICHHM; MPEACTaBIATh pe3ylbTaThl HAOMIOACHUN WM W3MEpPEHHIl C MOMOIIbI0 Tabmul], rpa(ukoB u
BBISIBIISITH HA 3TOM OCHOBE SMIIMPHUYECKHE 3aBUCHUMOCTH; MPUMEHSATh MOJyYeHHbIE 3HAHUS U1 OOBSCHEHUS Pa3HOOOpPA3HBIX MPUPOIHBIX SIBICHUM U MPOIECCOB,
MPUHIIUIIOB JEHCTBUS BaXKHEUIITNX TEXHUUECKUX YCTPOMCTB, JUIsl pelIeHus (pU3NUeCcKuX 3a/1ad;

® pa3zeumue 103HaBAaTCIbHBIX HHTEPCCOB, MHTCIUICKTYaJIbHBIX U TBOPUYCCKUX CHOCO6HOCT€I>'I, CaMOCTOATCIIBHOCTH B HpI/IO6peTeHI/II/I HOBBIX 3HaHHH IIpu pECIICH U1
(bI/I3I/I‘IeCKI/IX 3a1a4 U BBIIIOJTHEHHUHN 3KCIIEPUMEHTAIIBHBIX I/ICCJ'IC,Z[OBaHI/Iﬁ C UCITIOJIb30BAaHHUEM I/IH(i)OpMaI_II/IOHHBIX TGXHOHOFHﬁ;

® eocnumanHue Y66}KI[€HHOCTI/I B BO3MOKHOCTHU IIO3HAHUA IIPHUPOJbI, B HCO6XO,I[I/IMOCTI/I Pa3yMHOI'0 HCIIOJIb30BaAHUSA I[OCTI/I)KCHI/Iﬁ HAaYKH U TEXHOJIOT Uit JJIA
JanbHEUIIero Pa3BUTHA YCJIIOBCUYCCKOI'O O6IJ_[€CTBa, YBAXKCHUA K TBOpHAM HAYKU U TCXHUKH; OTHOILICHHUS K (1)I/I3I/IKG KaK K 3JICMCHTY O6H.I€‘I€J'IOBG‘{€CKOI71 KYJIBTYPHBI;

® NpuUMeEeHeHUuée NnoJj1y4€HHbIX 3HAHUIL U ymeuuﬁ i1 pCIICHUS IPAKTUYCCKUX 3alaq HOBCCHHGBHOﬁ KHN3HH, TJIA obecnieyeHnst 0€30MACHOCTH CBOEH JKHN3HH,
paiuOHAJIbHOI'O ITPHUPOIO0IIOJIb30BAHUA U OXPAaHbI Opr>KaIOHleﬁ CpCIbl.

HpI/I COCTaBJICHUH pa6oqel71 nporpaMmbl HCIIOJIB30BAJIMCh HOPMATHUBHBIC JOKYMCHTHI Q)ez(epaanoro , PETHOHAJIBHOT'O, MYHHUIIUIIAJIBHOT'O W HIKOJIBHO I'O YPOBHHI.

- npuka3 Munucrepcra oopazoBanus U Hayku oT 06 okTs6pst 2009 roga Ne373 «OO6 yTBepxaeHUH (ellepalbHOT0 rocy1apCTBEHHOIO CTaHJapTa Ha4albHOTO 00IIEro
o0Opa3oBaHU;

- mpuka3 MuHnucrepcTBa obpasoBanus U Hayku Poccuiickoit ®eneparuu ot 17 nexabps 2010 r. Nel897  « OO yrBepxaeHuu (eaepaabHOro rocyIapCTBEHHOrO
00pa30BaTEeNLHOIO CTaHAapTa OCHOBHOTO 00pa3oBaHUA»;



-npuka3 MunmcrepcTBa oOpazoBanus u Hayku oT 31.12.2015 roma Nel577 «O BHeceHWH U3MEHEHUH B (peliepanbHBIA rOCYIapCTBEHHBIA 00pa30BaTEIbHBIN CTaHIAPT
OCHOBHOTO 00111eT0 00pa30BaHus, YTBEPKIACHHBIH MprkazoM MuHHcTepcTBa 0Opa3zoBanus 1 Hayku P® ot 17 nexabpst 2010 rogax;

- npuka3z MuHuctepcTBa oOpazoBanus u Hayku Poccum ot 31 mexabpst 2015 roma Nel577 «O Buecenun msmenenuit B @I'OC OOO, yTBepKIEHHBIA TMPUKA30M
MununcrepcTBa oopa3oBanus U Hayku PD ot 17 mexabpst 2010 roma Ne 1897»;

-MeTouieckoe michkMo «O pabouux mporpamMmax yaeOHbIX mpeametony ot 28.10.2015 Ne 08-1786;

- pUMEpHas MporpaMma OCHOBHOTO ob1ero oopazoBanus (OpobpeHo (enepanibHbIM- METOAMUYECKUM O00BEIUHEHHEM TI0 00IIeMy 00pa30BaHUI0, TTPOTOKOJI 3aCEIaHuUs
ot8 ampens 2015 roga «1/15);

-COOpHUK pabovHX MpOorpamMM 1o yaeOHOMY mpeameTy «Du3uka 7-9 kimace» npeaHa3HaueHHBIX U yIuTenel , padoratommx mo yaeoHnkamA.B. [lepprmknna,
E.M.I'ytHuku u ap., cocraButens E.H.Tuxonosa

denepanbHBIM 0a3MCHBIM IITIAHOM TSl 00111e00pa30BaTeNbHBIX yapexkaeHnit PO s o0s3aTenbHOrO H3ydeHus mpeaMera MateMaTtuku B7-9 kinacce otBoaut 210 gacos,
YTO COOTBETCTBYET 2 yacaM B Hejento:7 kiacc-70 vacoB B roj, 8 kimacc-70 gacoB B rog, 9 kimace-70 yacoB B roay.

1. Tlnanupyemble pe3y/ibTaThl OCBOEHHsI YUeOHOro nmpeamera (Kypca).

JIMYHOCTHRIE Pe3VILTATRI 0OydeHHs GU3HKE B OCHOBHOM IITKOJIE SIBJISIOTCS

® C(bOpMI/IpOBaHHOCTB ITIO3HaBaTCJIIbHBIX HHTCPECOB HAa OCHOBE pa3BUTHUA MHTCIVICKTYAJIBHBIX 1 TBOPYCCKUX CIIOCOOHOCTEM ydaliuxcs,

® Y66}KI[€HHOCTB B BO3BMOXHOCTH ITO3HAHUWA ITPHUPO/IbI, B H606XO,Z[I/IMOCTI/I Pa3yMHOTI'O UCIIOJIb30BAHHA I[OCTI/I)KCHI/Iﬁ HAayKHN U TEXHOJIOTHI JJIA I[aaneﬁmero
Pa3BUTHUA YCIIOBCUCCKOI'O O6HleCTBa, YBAXKCHUC K TBOPLUAM HAYKHU U TCXHUKH, OTHOLICHUC K (1)I/ISI/IK6 KaK 3JICMCHTY 06H_IC‘ICJ'IOB6‘IGCKOI7I KYJIBTYPHI;

¢* CaMOCTOATCIBHOCTD B HpI/IO6peTCHI/II/I HOBBIX 3HAHHH B IMPAKTHYCCKUX YMCHHﬁ;
®* TOTOBHOCTB K BLI60py JKU3HCHHOTO ITYTH B COOTBETCTBUU C COOCTBEHHBIMU HHTCPECaMU U BO3BMOXKHOCTAMU;
* MOTHUBaUsi O6p330BaTCHLHOﬁ ACATCIIbHOCTU MKOJIBHUKOB Ha OCHOBC JINMYHOCTHO- OPUCHTHPOBAHHOI'O MMOAXO0/1A,

* (hopMHpoOBaHME LIEHHOCTHBIX OTHOIIEHUH JPYT K JPYTy, YUUTEII0, aBTOPAM OTKPBITHIA 1 U300peTeHuil, pe3yabTaTaM 00y4eHusI.

MeTanpeaMeTHbIe Pe3VILTATEI!



¢ OBJIaJACHUEC HaBbIKaMH CaMOCTOATCIIBHOI'O an06peTeHI/1;1 HOBBIX 3H3,HPII>1, opraHusanuu yqe6H0171 ACATCIBHOCTHU, ITIOCTAHOBKH LICJIGI\/JI, IJIaHUPOBAH U4,
CAMOKOHTPOJIA U OUCHKH PE3YJIbTATOB CBOCH ACATCIIBHOCTU YMCHHUAMU MMPCABUACTL BO3MOKHBIC PC3YJIbTAThI CBOUX HCﬁCTBHﬁ;

¢ IOHUMaHUueC pa3n1/1q1/1171 MCKIY UCXOJHBIMU q)aKTaMI/I U ruriore3daMu mjist ux O6T)$ICH€HI/I$I, TCOPCTUUCCKUMU MOACIIAMU U PCAJIbHBIMU 06T)€KT3,MI/I,
OBJIAICHUC YHUBCPCAJIbHBIMU y‘~I€6HI>IMI/I I[GﬁCTBI/I?IMI/I Ha IpuMepax runoTes Ajid 00BSICHEHUS U3BECTHBIX (1)3.KTOB u

BKCHepHMCHTaﬂBHOﬁ IMPOBCPKH BLIABUT'AEMBIX I'MIIOTE3, pa3pa60TK1/1 TCOPCTUICCKHUX MOI[GJ'IGfI mponecCcoB Uin ﬂBﬂeHHﬁ;

* (popmupoBaHuE yMEHUI BOCIIPUHUMATh, IEpepadaThIBaTh U MPEABABIATH HH(OPMALIMIO B CIIOBECHON, 00pa3HOM, CUMBOJIMYECKOH (hopMax,
aHAJIM3UPOBATh U NIepepadaThiBaTh MOIYYEHHYIO HH(OPMALIMIO B COOTBETCTBUU C IOCTABJIEHHBIMHU 337ja4uaMU, BBIJIEISITH OCHOBHOE COJIEp)KaHNE
MIPOYUTAHHOTO TEKCTa, HAXOIUTh B HEM OTBETHI Ha MMOCTABJIICHHBIE BOMIPOCH U U3JIaraThb €ro;

* IPUOOPETEHNE OTBITA CAMOCTOATEIHHOTO MTOMCKA, aHAIN3a U 0TOOpa MH(OPMALIUU C UCTIOIH30BAaHUEM Pa3IMUHBIX HICTOYHUKOB U HOBBIX
MH(OPMALIMOHHBIX TEXHOJIOTUH JIJIs1 pelIeHHs] T03HaBaTEIbHBIX 33/1a4;

* pa3BUTHE MOHOJIOIMYECKON U TUATOTMUECKON peyr, YMEHHUS BhIpayKaTh CBOU MBICIIH U CII0COOHOCTH BBICITYIIMBATh COOECeTHUKA, TOHUMATh €r0 TOUKY
3peHusi, MPU3HABaTh MPABO JIPYroro yeiaoBeka Ha MHOE MHEHHUE;

* OCBOCHHE MPUEMOB JICHCTBUI B HECTAaHAAPTHBIX CUTYAIUSX, OBJIAICHHUE IBPUCTUYECKUMHU METOAAMHU PELIeHUs TpoOIIeMm;

® (bOpMI/IpOBaHI/Ie YMCHI/II‘/'I pa6OTaTB B I'pYIIIC C BBIITOJIHCHUEM PA3JIMYHBIX CONMATIbHBIX pOJ'ICﬁ, MMPEACTABIIATh U OTCTaUBAaTh CBOU B3TJIAABI U Y6C)K,I[CHI/I$I,
BCCTU TUCKYCCHIO

BbInmyckHUK HayuuTCs:

e coOmoaTh mpaBuiia 6€30MaCHOCTH M OXPaHbl TpyAa Ipu paboTe ¢ ydeOHBIM U 1a00PaTOPHBIM 000PYAOBAHHUEM;
e TIOHUMATh CMBICJI OCHOBHBIX (PM3UYECKHX TEPMUHOB: GU3NYECKOE TeJ0, PU3NYecKoe BICHHE, (PU3HUeCcKasi BeTUYUHA, SAMHUIIBI U3MEPEHUS;

¢ pacliO3HaBaTb Hp06J'ICMBI, KOTOPBIC MOKHO PCHINTD IIPHU ITOMOIIH (1)H3I/I‘ICCKI/IX MCTOIOB; AHAJIIN3UPOBATH OTACIILHBIC 3TAIlbl TPOBCACHUA HCCeI0BaHUU

U UHTCPIIPECTUPOBATH PE3YJIbTATHI Ha6J'IIO,Z[eHHfI " OIIBITOB;,
® CTaBHTDb OIIBITHI I10 UCCIICAOBAHUIO (I)I/I3I/I‘-IGCKI/IX SIBJICHUN WJIU (I)I/I3I/I‘-IGCKI/IX CBOMCTB Tell 0€3 NCIOJIb30BaHUS MMPAMBIX I/I3MCpCHI/II71; IIpu 3TOM

dhopmMmynupoBath npodeMy/3agadqy yaeOHOTO SIKCIIEPUMEHTa; COOMPaTh YCTAHOBKY U3 MPEIJI0KEHHOTO 000pyI0BaHUS; POBOIUTE OIBIT U
(hopMyTUPOBaTh BHIBOJIBI.



e [IOHMMAaTh POJIb HKCIIEPUMEHTA B MOJIY4YCHUH HAYYHOU HH(OpMAIIH;

e [IPOBOJUTH MPSIMbIC U3MEPEHUS (PU3NUECKUX BEITMUMH: BPEMSs, pacCTOsIHUE, Macca Teja, 00beM, CHila, TeMIleparypa, arMmochepHoe 1aBjieHue,
BJIQKHOCTB BO3/1yXa, HANPsSHKEHHE, CUJIa TOKA, PaIUallMOHHbIN (POH (C HCIIOIB30BaHUEM JI03UMETPA); TIPU 3TOM BBIOMPATH ONTHMAJIBHBIN CIIOCO0
M3MEPEHUS U UCIIO0JIb30BaTh IPOCTEUIINE METO bl OLICHKU NIOTPEIIHOCTEN U3MEPEHUM.

e IIPOBOJUTH UCCIICOBAHNE 3aBUCUMOCTEH (DPU3NIECKUX BEIMYHMH C UCIIOIB30BAHUEM MPSMBIX H3MEPEHHIA: TTPU ATOM KOHCTPYHPOBATh YCTAaHOBKY,
(uKCHpOBaTh PE3yAbTAThI MOJIYYEHHOH 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUJIE€ TAOIUI] U IpaUKOB, JIE/1aTh BBIBOJIBI 110 pe3yJibTaTaM
HCCIIEA0BaHUS;

e TPOBOJUTH KOCBEHHbIE U3MEPEHMSI (PU3NUECKUX BEJIMYUH: MIPU BBIIIOJHEHUU U3MEPEHUN COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIEAYs
MIPEAIOKEHHON MHCTPYKIIMHU, BBIYUCIISITh 3HAUEHNE BEIMUYMHBI M aHAJIM3UPOBATH MTOJIYYEHHBIE PE3YJIbTATHI C YIETOM 33JaHHOW TOYHOCTH U3MEPEHHUI;

e AHAJIM3UPOBATH CUTYAIMH MPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa, y3HaBaTh B HUX MPOSBICHUE U3YYEHHBIX PU3NUYECKUX SIBICHUN WU
3aKOHOMEPHOCTEHN U MPUMEHSATh UMEIOILIUECS 3HAHUS ISl UX OObSICHEHHUS,

e [IOHUMAaTh MPUHIUIBI ACUCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOICTB, YCIOBUS MX O€30M1aCHOTO UCIIOJIb30BAHUSI B TOBCEIHEBHOM KU3HU;

e CIOJb30BATh IIPH BHINIOJHEHUH YUE€OHBIX 3a/1a4 HAYYHO-TIOMYJISIPHYIO JTUTEPATypPy O PU3NYECKUX SIBJICHUSX, CIIPABOYHBIE MAaTEPUAIIbI, PECYPChI
HNuTtepHer.

BBIHYCKHI/IK IIOJIYYHUT BO3MOXKXHOCTb HAYUUTHCA:

® 0CO3HAaBaTh ICHHOCTh HAYYHBIX UCCIEIOBAHUMN, POJIh (PU3UKU B PACHIMPECHHUH MPEJACTABICHUH 00 OKPYKAIOIIEM MUPE U €€ BKJIaJ B YIYUIICHHE Ka4eCTBa
JKH3HH,

® HCITOJIH30BATh IIPUEMBI TIOCTPOCHUS (PU3UUECKUX MOJIETIEH, IMOUCKa B (POPMYTUPOBKH JTI0KA3aTEIHCTB BBIIBUHYTHIX THIIOTE3 M TEOPETHUYESCKUX BHIBOJIOB
Ha OCHOBE AMITUPHYECKH YCTAHOBJIEHHBIX (DAKTOB; CpaBHUBATh TOYHOCTh U3MEPEHUS (PU3NUECKUX BETUYMH 110 BEJIMYMHE UX OTHOCUTEIBHOU
MOTPEITHOCTH TIPH MPOBEJACHUH TPSMBIX U3MEPCHHI;

® CaMOCTOSITEIHHO MPOBOJIUTH KOCBEHHBIC H3MEPEHHS U UCCIICIOBAHNS (PU3MUECKUX BEJIMYUH C UCIIOJb30BaHUEM PA3IMYHBIX CIIOCOOOB M3MEPEHUS
(bu3MYECKUX BETMYHH, BHIOMPATh CPEICTBA U3MEPEHHUS C yIeTOM HE0OX0MMOM TOUHOCTH U3MEPEHHi, 000CHOBBIBATH BHIOOD CIloOcO0a U3MEpeHus,
a/ICKBaTHOTO MOCTABJICHHOM 3aj1aue, IPOBOAUTH OLIEHKY IOCTOBEPHOCTHU MOJIy4YEHHBIX PE3YJIbTaTOB;

e BOCHpPUHUMATH HHPOPMAITNIO PU3NIECKOTO COACPIKaHUs B HAYYHO- TIOMYSPHON JTUTEpaType U CPeICTBAX MAacCOBOM HHPOpPMAITIH, KPUTHUECKU
OIICHUBATH MOJIYYEHHYIO HHPOPMAIUIO, AHATTU3UPYS €€ COJIep)KaHue U TaHHbIe 00 HCTOYHHUKE HH(POPMAIIHH;

® C03/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS O PU3NYECKUX SBICHUSIX HA OCHOBE HECKOJIBKHX HCTOYHUKOB HH(OpMAIINH,
COTMPOBOXKIATH BBICTYIUUICHHE MPE3EHTAIMEH, YUUTHIBAasi 0COOEHHOCTH ayTUTOPUU CBEPCTHUKOB.



2. Cojaep:xaHue Kypca:
7 kjaacce

1. BBenenue. (4 u.)
Uro n3yuaet pusuka. Gusndeckue sierneHus. Habmronenus, onbitTel, u3mepenus. [lorpemnoctu m3mepennii. Pu3nka M TEXHHUKA.
@ponmanvuas nabopamopruas paboma

1. U3mepenne Gpu3HUECKUX BEITUUUH C Y4emom abCOMOMHOU NO2PEUHOCU.

2. [lepBoHavajibHBIE CBEIEHHUS O CTPOEHHH BeecTna. (6 4.)

Monexynel. uddys3us. JIsmwkenne monekyna. bpoyHoBckoe apmxeHue. [IpuTspkeHre u OTTaIKMBaHWE MOJICKYJ. Pa3inuuHbIe COCTOSIHUS BEIIECTBAa U UX
00BsICHEHNE HAa OCHOBE MOJIEKYJISIPHO-KUHETUYECKHUX MPEACTaBICHUM.

®dponmanvuas 1abopamopHasn paboma

2. V3mepeHue pa3MepoB MajbIX TeI.

3. BzaumoneiictBue Te. (23 1.)
Mexanunueckoe aBukeHune. PaBHoMepHoe aBmwkenue. Ckopocts. Mueprms. BszammopeiictBue Ten. Macca Tena. M3mepeHue macchl Teda C IMOMOIIBIO BECOB.
[TnoTHOCTH BetecTBa. SIBienue tarotenus. Cua tsokectr. Crila, BOSHUKaroMas npu aehopmaiin. Bec mena. CBsi3b MKy CHION TSHXKECTH U MAaCCOM.

Yupyras nedopmanus. 3akoH ['yka.

Junamomertp. ['padudeckoe nzodpaxenue cuibl. CoskeHHE CHIL, IEHCTBYIOIIUX MO OJHON TPSIMOM.
Llenmp maxcecmu mena.

Tpenne. Cuna Tpenus. TpeHue cKoabKeHus1, KaueHus, mokos. [loamunHuky.

Dponmanvhsie 1adbopamopmvie pabomuvl



3. N3yueHne 3aBUCUMOCTH ITyTH OT BPEMEHH IPH MPSAMOJIMHEHHOM paBHOMEPHOM JIBH)KEHUH. VI3MepeHne CKOpOCTH.
4. VI3MepeHune Macchl Tella Ha PhIYaKHbBIX BECax.

5. U3mepenune o6bemMa TBEpIOTO Tela.

6. M3Mepenue mIoTHOCTH TBEPOTO Tela.

7. UccnenoBaHue 3aBUCUMOCTH CHITBI YIIPYTOCTH OT y/UIMHEHHSI IPYKUHBL. M3MepeHne )KecTKOCTH TPYy>KUHBI.

8. Onpedenenue yenmpa msdcecmu ni0CKoOU NAACMUHDBL.

9. HCCHC}IOB&HI/IC 3aBUCHUMOCTH CUJIbI TPCHUA CKOJIBKCHHA OT CUJIbI HOPMAJIBHOI'O JaBJICHUA.

4. JlaBJjieHUe TBEPABIX TeJ, KUAKOCTEH 1 ra3os. (21 4.)

Hasnenue. [laBnenue TBepAbix Ten. JlaBnenue raza. OObsicHEHHE NaBJIEHHUS Ta3a Ha OCHOBE MOJIEKYJISPHO-KMHETUYECKUX MpeacraBieHuil. 3akoH [lackas.
JaBnenue B xxuakocTu u raze. Coobmatomuecs cocynsl. [nro3e1. 'uapaBaudeckuit mpecc. ['uapaBimmyeckuii TOpMo3.

Atmocdepnoe masienne. OnbiT Toppuuerm. bapomerp-anepouna. M3menenne armocgepHoro naBieHus ¢ BeicoToil. Manometp. Hacoc.
ApxuMenioBa cuia. Y CloBuUA M1aBaHus Tesl. Boanslil Tpancnopt. Bo3nyxomiaBanue.
Dponmanvhvle 1aboOpamopHvie pabomol

10. 3mepenue aaBiieHHs TBEPIOTO TEla Ha OTIOPY.
11. 3mepeHue BHITAIKMBAIOIICH CUJIBI, JICHCTBYIOIICH Ha MOTPY)KEHHOE B KUKOCTD TEJO.

12. BelsicHEHHE YCIIOBHIA TUIABaHKSI TEJIa B )KUIKOCTH.
5. Pa6ora u MmomuocTh. JHeprus. (13 4.)

Pa6ora CHIJIBI, ﬂeﬁCTBYIOHICﬁ 110 HaITPpaBJICHUIO ABHIKCHUS TEJIa. MOIIHOCTB. HpOCTBIe MEXaHU3MBIL. Y CIIOBUS paBHOBECHS pblvara. MowmeHnT cuibl. PaBHOBecHe
TCJ1a C BaerHHCHHOﬁ OCBIO BpalllCHUA. Bugst paBHOBECHU:.

«3o010TOC IMpaBUJIO» MCXAHUKHU. KHZ[ MCXaHHU3Ma.

[ToTeHuManpHas SHEPrUs MOJAHATOTO TENa, CXKATOM NpyXuHbl. KnHeTH4YecKas 3Heprust ABWXKyLerocs tena. [IpeBpaiienue o4HOro Buja MEXaHUUECKOH PHEPTUU B
Jpyroi. 3aKOH COXpaHEHUs MOJIHOM MEXaHUUYECKON SHEPTUH. DHEPIHsl PEK U BETPA.



Dponmanvhsie 1adbopamopmvie pabomul

13. BrisicHeHHE yCIOBHS PABHOBECHS phIYara.
14. U3mepenue KIII npu noaseme Tesna no HaKJIOHHOW MIIOCKOCTH.

6. [ToBTOpenue. (44)
8 kmace
1. TensioBble siBaeHus. (12 4.)

TennoBoe nBuxkenue. Tepmomemp. CBA3b TEMIIEPATYphl TeJa CO CKOPOCTHIO JIBUYKEHHS €ro MoJiekysl. BHyTpenHss sneprus. /[Ba cmoco0a n3aMeHeHUs
BHYTpEHHEH sHepruu: pabora u Terionepenadya. Buapl Teronepeaayu.

KonundecTBo TemnoTel. Y aenpHas TEINIOEMKOCTh BEUIECTBA. YOoenbHas menioma ccopanusi monaiuea.
3aKOH COXpaHEHHs SHEPTUU B MEXaHUYECKHUX U TEIJIOBBIX Mpoleccax.
@poumanvusie n1abopamopHvle pabomol

1. UccnenoBanue n3MEHEHHS CO BPEMEHEM TEMIIEPaTyphbl OCTHIBAIOIICH BOJIBI.

2. CpaBHEHHE KOJIMYECTB TEIIOTHI IIPU CMEIIMBAHUY BOJIbI Pa3HOW TEMIIEPATYPHI.
3. U3mepeHue yienbHON TeIIOEMKOCTH TBEPIOTO Tela.

2. 3MeHeHHe arperaTHbIX cocTOsTHMI BemecTna. (11 4.)

[InaBnenue u orBepaeBanue ten. Temnepartypa IaBiaeHus. Yoenvhas menioma niaeneHus.

Hcnapenne u konaeHcanus. OTHOCUTEIbHAS BJIAXXHOCTb BO3AyXa U €€ u3Mepenue. [lcuxpomemp.

Kunenwue. Temneparypa kuneHus. 3asucumocms memnepamypsl KUNeHus om 0agieHus. YoenvHnas menioma napooopazo8aHus.
OObsicHEeHHEe U3MEHEHUH arperaTHbIX COCTOSIHMN BEIIeCTBA Ha OCHOBE MOJIEKY/ISIPHO-KUHETUYECKUX MTPEICTaBICHUMN.

[IpeoOpa3oBaHusi SHEPTUU B TEIUIOBBIX MALIUHAX. /Jeucamens énympennezo ceopanus. Ilaposas mypouna. Xonoounsnuk. Ixonocuueckue npooiemvl
UCNIONIL3068AHUS MENTOBLIX MAULUH.



@poumanvuas aabopamopHas paboma
4. VI3amepeHne OTHOCUTENbHON BIaXKHOCTH BO3/1yXa.
3. DuekTpuyeckue siBjaeHus. (29 4.)

OnexTtpusanus Ten. JIBa posia aNeKTpudecKuX 3apsanaoB. [IpoooHuku, ousiekmpuxku u noaynpoeoonuxy. BzaumonelicTBue 3apspKeHHBIX Tel. DIIEKTPUYECKoe MoJIe.
3aKOH COXpaHEHHUS ANEKTPUUECKOTO 3apsiia.

JIUCKpPETHOCTH DIIEKTPUUYECKOTO 3apsa. DieKTpoH. CTpoeHHne aTOMOB.

DNEeKTpUYECKU TOK. [ anveanuueckue snemeHmol. AKKymynssmopol. INEKTPUUECKas eb. Diekmpuyeckull moxk ¢ memaniax. Hocumenu snexmpuueckux 3apsoos 6
NOIYNPOBOOHUKAX, 2A3aX U pacmeopax dnekmpoaumos. I[lonynposoonukogvie npubopel. Cuiia Toka. AMIepMerp.

DnekTpudecKkoe HanpspDKkeHue. BonsTmetp.

DIEKTPUYECKOE COTIPOTUBIICHHUE.

3akoH OMa Jy1s ydacTKa 3JIeKTPUUYECKOM LETIH.

VYnenbHOoe conpotuBiieHue. Peoctatel. [lociedosamenvroe u napanieibHoe coeOuHeHUs NPO8OOHUKOS.

Pab6ora u momHocTh Toka. KonmdecTBO TEIUIOTHI, BBIACISIEMOE NPOBOJHUKOM C TOKOM. CUETUHMK O3JIeKTpUYECKOl sHepruu. Jlamma HakaluBaHUS.
DneKkTpoHarpeBaresbHble IPUOOPHI. PacueT anekTposHeprun, notpedisieMoit ObITOBBIMU AekTponpudopamu. Kopotkoe 3ambikanue. [1naBkue npegoxpaHuTenu.

@poumanvhsle 1ab60pamopHvle pabomol

5. COopKa 2IEeKTpUYECKOM 1IeTH U U3MEPEHUE CUITBI TOKA B €€ Pa3IMYHbIX y4acTKax.

6. 3MmepeHune HaNpsHKeHUS Ha Pa3IMYHBIX y4acTKaX AJIEKTPUUYECKON LeTu.

7. PerynupoBaHue CUIIBI TOKA PEOCTATOM.

8. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA B MIPOBOJAHUKE OT HAMPSDKEHHS Ha €r0 KOHIAX IMPHU MOCTOSTHHOM CONPOTHBICHUHU. V3MepeHue COpOTUBICHHUS
MIPOBO/IHUKA.

9. U3mepenue pabOThl U MOLTHOCTHU AIIEKTPUIECKOTO TOKA.

4. JnekTpoMarHuTHble siBjaeHus. (5 4.)



MarauTHo€ II0JIe TOKa. aﬂeKMPOMCZZHuWIbl U ux npumeHeHue. IlocTostHEbIC MarHuThl. Macnumnuoe none 3emiu. I[eﬁCTBHG MAaroiuMTHOI'O II0JIsI Ha IMPOBOJHUK C

TOKOM. Dexmpoosucamens. [JuHamux u MUKpO@OH.
Dponmanvuvie rabopamopmvle pabomuol
10. COopka 31eKTpOMAarHiTa U UCIIBITAHUE €r0 JCHCTBHSI.

11. N3y4eHue 31eKTpUUeCcKOoro IBUraTells MOCTOSTHHOTO TOKa (Ha MOJIENN).

5. CBetoBbie siBaenus. (10 u.)
Uctounuku ceta. [IpsaMonHEHOE pacCIpOCTpAHEHUE CBETA.

Otpaxenus cBera. 3aKoH oTpaxkeHus. [1mockoe 3epkaro.

[Ipenominenue cBera.
JIunza. ®okycHoe paccTosiHue JIMH3BL. [locTpoeHne n3o0pakeHnit, TaBaeMbIX TOHKOM JTMH301M. OnTHyeckas Cuiia JTMH3bI. [ 71a3 KaK OnTHYecKas CucTeMa.

OnTruueckue MpuoOpPEHI.
Dponmanvhvle 1aboOpamopHvie pabomol

12. UccnenoBanue 3aBUCUMOCTH yIJIa OTPKEHUS OT yTJiia MajJeHUs CBETA.
13. HccnenoBanue 3aBUCUMOCTH yIJIa TIPEJIOMIICHUS OT yIJia TaJICHHUS CBETA.
14. N3mepenue GoKycHOTO paccTosiHUs coOuparomeit nuH3bl. [lonyuenue nzo0pakeHuu.

6. IloBTOpenue. (2 4.)

9 kaacc
1. 3aKkoHbI B3auMO/IeficTBUS M ABHKeHHUs TeJl. (26 41.)
MartepuanbHas Touka. Cucmema omcuema.

HepeMemeHHe. CKOpOCTB HpHMOJ’IHHCfIHOFO PAaBHOMCPHOT'O ABHUKCHUS.



[IpssMOIMHENHOE PaBHOYCKOPEHHOE JBUKEHUE: MTHOBEHHAsI CKOPOCTh, YCKOPEHUE, IIEPEMELICHUE.
I'paduky 3aBUCHIMOCTH KHHEMATUYECKUX BEITMUMH OT BPEMEHH IPH PABHOMEPHOM M PABHOYCKOPEHHOM JIBHKEHHH.
OmunocumenbHOCMb Mexanuiecko2o ogudicenus. I eoyenmpuueckasn u enuoyeHmpuiecKas cucmemvl Mupa.

Hnepyuanvnas cucmema omcuema. 1lepBslid, BTOpoii U TpeTnii 3akoHbI HproTOHA.

CBobosHoe naaenue. Hegecomocms. 3aKOH BCEMUPHOTO TAroTeHUs. Miynbc. 3aKoH coXpaHeHUsl UMITylbca. Peakmusehoe osuoiceniue.

@poumanvusie nabopamophvle pabomol

1. UccnenoBanne paBHOYCKOPEHHOTO JIBIKCHHS 0€3 Ha4alIbHOW CKOPOCTH.
2. 3amepenune ycKopeHHst CBOOOTHOTO Ta/ICHUSI.
2. Mexannyeckue Kojiedanusi ¥ BoJHbl 3BYyK . (10 4.)

Konebarenproe npmxenue. Konebanus rpysa Ha npyxune. CBoboaabie koebanus. Konebarenbnas cuctema. MasTHUK. Aunaumyoa, nepuoo, 1acmoma

Konebanuil.

[IpeBpaiieHue sHepruu Npu KoyuedaTeIbHOM IBMKEHHUH. 3aTyXatolue koyebanus. BoiHyxkaeHHble konebanus. Pezonanc.

Pacnipoctpanenue konebanuii B ynpyrux cpenax. Ilonepeunsie 1 npoaosiabHble BOJHBL. J{muHa BosHbL. CBS3b AJIMHBI BOJIHBI CO CKOPOCTBIO €€ PACIPOCTPaHEHUS U

MeprOo0M (4aCTOTOM ).
3ByKOBBbI€ BOJIHBL. CKOPOCTB 3BYKa. Bvicoma, memobp u 2poMKOcCmyb 38yKa. 38YKOGOU pe30HAHC

@poumanvhsle 1ab60pamopHvle pabomol

3. HccnenoBanue 3aBUCUMOCTHU nepuoaa KoJIEOaHUH IIPY)KUHHOI'O MAasITHHUKA OT MACChI I'py3a U ) KECTKOCTHU IIPYKUHBI.
4. HccnegoBaHnue 3aBUCUMOCTH nepuoaa 1 4aCToThl CBO60,[[HLIX KOJIeOAaHWH HUTSHOTO MasiTHUKA OT JJIHUHBI HUTH.

3. DaexkrpomaruutHoe moJie. (17 4.)
OIHOPOHOE M HEOTHOPOIHOE MarHUTHOE MOJIE.

HanpaBneHHe TOKa U HAITPABJICHUC JIMHUI €70 MarHUTHOTO MOJISL. HpaBI/IJ'IO 6ypanI/H<a.

10



OOHnapy>xeHre MaruuTHOro noJst. [lpaBuio sieBoii pyku.

Hnoyxkyus macnumuozo noasa. Macnummusiti nomox. OnbiTel ®apaznes. DneKTpoMarHuTHas MHAYKUuUs. Hanpaenenue unoykyuonnozco moka. llpasuno Jlenya.
AHenenue camounoykyuu.

[lepemennslit Tok. [ enepamop nepemennozo moka. Ilpeobpazosanus suepeuu 8 snekmpoeenepamopax. Tpancpopmamop. Ilepedaua snexkmpuueckoii snepeuu Ha
paccmosiHue.

DNEeKTPOMarHUuTHOE MoJie. DIEeKTPOMarHUTHbIE BOJHBI. CKOPOCTh paclipoOCTpaHEHUs! SJIEKTPOMAarHUTHBIX BOJIH. Bausnue 21eKmpoMasHumublX Uu3iyyeHull Ha
JHCUBbLE OP2AHUIMBI.

Konnencarop. Konebatenbublil kouTyp. [lonydenue anekTpoMarHuTHbIX KojeOaHuil. [IpuHIuIbI paguocBs3u U TEIEBHICHUS.

afleKn’IPOMaZHquHa}Z npupoda ceemd. HpeflOMﬂeHue ceema. Iloxazamenw npejlomieHusl. ZII/ICHepCI/ISI cBera Tunvl onmuueckux CneKkmpoe. Hoazou;eHue u
ucnyckanue ceema amomamul. HpoucxoofcdeHue JUHEUYaAmblx CneKkmpoe.

@poumanvusie n1abopamopHvle pabomol

5. 3y4yeHune SBICHUS SJICKTPOMArHUTHOW WHTYKIIHH.
6. HaGroieHe CIUIOIIHOTO Y IMHEWYAThIX CIIEKTPOB HCITYCKaHUSI.
4. CtpoeHue aToMa M aTOMHOr0 siapa. (11 u.)

PasmoakTHBHOCTP KaK CBHJIETEIBCTBO CIOXKHOTO CTPOEHUS aTOMOB. Anb(a-, 6eTa- u raMMa-u3IIydeHusl.

OmnsiThl Pezepdopaa. SAnepnas moaens aToma.

PanmoakTuBHBIE peBpalieHus aTOMHBIX siep. CoxpaHeHHUe 3apsJ0BOTO U MAaCCOBOTO YMCEN MPHU SACPHBIX PEaKIUX.
Memoowi nabaroOenus u pecucmpayuy 4acmuy 8 10epHoll Quzuxe.

ITpoToHHO-HE#TpOHHasT MoJenb sapa. Pu3NYecKuil CMBICT 3apsAA0BOTO M MacCCOBOTO YHCeN. Dnepeus cea3u wacmuy 6 saope. Jlenenue saep ypana. Llemnas
peakuus. Aoepnas snepeemuxa. Ikonrocuneckue npooiemvl pabomsi AMOMHbIX INEKMPOCMAHYUI.

Hosumempus. Ilepuoo nonypacnaoa. 3akon paouoakmugno2o pacnaoa. Bausnue paouoaxmusHuIX usiyueHuti Ha HCUgble Op2aHu3Mbl.

Tepmosinepnast peakuus. Mcemounuxu snepeuu Connya u 36e30
11



Dponmanvhsie 1adbopamopmvie pabomul

7. 3ydyeHnue neneHus sapa aToMa ypana mo Ggororpapuu TpEeKoB.
8. N3yueHne TpekoB 3apsHKEHHBIX YaCTHIL IO TOTOBBIM (DOTOTpadHsiM.
9. U3mepeHne eCTeCTBEHHOTO paaraliiOHHOTO (POHA JO3UMETPOM.

5. MoBTopenue. (6 4.)

3. TemaTuueckoe IJIAHUPOBAHUE

KJjace Ha3Banue pa3nena, TeMbl. KoJ1-Bo yacoB
7 Kmacc BBEJICHHUE
4
[TepBoHaUaTBHBIC CBEACHHS O CTPOCHHUH 6
BEIIECTBA.
BsaumonelictBue Ten. 23
JlaBneHue TBEPABIX TEJ )KUAKOCTEH M Tra30B. 21
PaboTa 1 MOIIIHOCTE. 13
[ToBTOpEHME. 4
8 ximacc TenoBrle ABJICHUS.
12
N3menenune arperaTHbIX COCTOSIHMM BEIIIECTBA. 11
DIEKTPUYECKUE SBIICHMUS. 29
DNEeKTPOMAarHUTHEIE SIBJICHUS. 5
CBETOBELIC SIBJICHHS. 10
IToBTOpEHHE. 2
7 xnacc 3aKOHBI B3aMMOICHCTBHS U IBUKCHHS TEII.

12



26

MexaHn4ecKue KoJIeOaHHs U BOJTHEI. 10
DNeKTpOMarHuTHOE ToJIe. 17
CrpoeHue aToMa ¥ aTOMHOT'O pa. 11
HroroBoe moBTOpEeHMUE. 6

13
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	Пояснительная записка.
	Цели и задачи курса:
	2. Содержание курса:
	1. Введение. (4 ч.)
	2. Первоначальные сведения о строении вещества. (6 ч.)
	3. Взаимодействие тел. (23 ч.)
	4. Давление твердых тел, жидкостей и газов. (21 ч.)
	5. Работа и мощность. Энергия. (13 ч.)
	6. Повторение. (4ч) 8 класс
	2. Изменение агрегатных состояний вещества. (11 ч.)
	3. Электрические явления. (29 ч.)
	4. Электромагнитные явления. (5 ч.)
	5. Световые явления. (10 ч.)
	6. Повторение. (2 ч.)
	1. Законы взаимодействия и движения тел. (26 ч.)
	2. Механические колебания и волны. Звук . (10 ч.)
	3. Электромагнитное поле. (17 ч.)
	4. Строение атома и атомного ядра. (11 ч.)
	5. Повторение. (6 ч.)

