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BOCIHUTATEJBHBIA KOMIIOHEHT COJAEP)KAHUS PABOYEN ITPOTPAMMBI

BocnuratensHbIi noTeHnuan npeaMera «DOu3nka» pean3yeTcss B COOTBETCTBUU C OCHOBHBIMU HAIPABICHUSME BOCIUTATEIBHOW JCATCIHHOCTH U B
cootBetcTBuH ¢ [Iporpammoii Bocrimtanust MKOY bytunnackas COLLL
Ypoku anreOpbl MPU3BaHbI PENIaTh 3a1a4u 00yUeHUs, ONPEACAEHHBIC TOCYIaPCTBEHHOM MPOrpaMMON, U 33J]a4i BOCITUTAHMS JIMYHOCTH TIOJIPACTAIOIICTO
TIOKOJICHUSI B HEPAa3PhIBHOM C€/IMHCTRE.
Peanuzanus negarorndeckuMu pabOTHUKAMH BOCITUTATEILHOTO TIOTSHITHANIA YPOKOB (DU3UKH MPEIoiaraeT cieayromee:

- YCTAHOBJICHHE [IOBEPHUTEIbHBIX OTHOLICHUH MEXIY I€AaroruyeckuM paOOTHHUKOM M OOYHYAIOIIMMUCS, CIIOCOOCTBYIOLIMX MO3UTUBHOMY BOCHPHSITHIO
oOyJarommmecs TpeOOBaHUN W TMPOCHO TEeNarormueckoro padOTHHKA, MPHUBICYCHHIO WX BHUMaHUS K OOCYKIaeMoll Ha ypoke WHGOpMAINH, aKTHBH3AIUU
MMO3HABATEJILHOMN JIEITEILHOCTH;

- MO0y IeHHe 00YUArOIINXCSA COOMIOAATh Ha YPOKe OOIICITPUHATEHIC HOPMBI TIOBEACHHS, TPABUIIa OOIIEHHUS CO CTAPIIUMH (ITeAarOrHIeCKUMH PabOTHHUKAMH )
M CBePCTHUKAMH (00YJaOIMMHUCS ), TPUHIUIE YIeOHON TUCIUIUTHHEI M CAMOOPTaHU3AIINH;

- TIpUBJICYCHUE BHUMAaHHUsI OOY4YaIONIMXCsI K IICHHOCTHOMY AacIleKTy M3Y4aeMbIX Ha YpOKax sIBICHHH, OpraHuzanus X paboThl ¢ MoiydaeMoil Ha ypoke

COLMANIbHO 3HAYMMOM MH(pOpMamell — MHUIUUPOBAaHUE €€ 00CYKACHUs, BBICKA3bIBaHUS 00yUarOIIMMKICI CBOETO MHEHHUS IO €€ TIOBOJY, BEIPAOOTKH CBOEro K Hel
OTHOUICHUS;

- WCIOJBb30BAaHUE BOCIIUTATENBHBIX BO3MOXKHOCTEH COIEp)KaHUs y4eOHOro NpeaMeTa Yepe3 JeMOHCTPALUI0 O0YyYarolIMMCSl IPUMEPOB OTBETCTBEHHOIO,
TPaXJAHCKOTO TOBEACHUS, TPOSIBIICHHUS YEIOBEKOIIOOUS W J0OpOCEpIeHHOCTH, Yepe3 MOAOOp COOTBETCTBYIOIIMX TEKCTOB JJISI UTCHHS, 3a1ad JJIs PEIleHHS,
NPOOJIEMHBIX CUTYalMK A71s1 00CYKACHUS B KJacce;

- TpUMEHEHHWE Ha YpOKE WHTEPAaKTUBHBIX (OpPM paboThl ¢ OOYYArONUMHCS: WHTEJUIEKTYalbHBIX UTP, CTUMYJIHUPYIOUIMX TO3HABATEIbHYI0 MOTHBAIIHIO
o0yJarommxcs; AMJAKTHYECKOTO Tearpa, Il MOJy4YEeHHbIE Ha YPOKE 3HaHUS OOBIIPBIBAIOTCS B TeaTpajibHBIX IIOCTAHOBKAX; IMCKYCCHH, KOTOpBIE HaroT
00y4YarmmmMcs BO3MOXKHOCTb TIPUOOPECTH OITBIT BEICHUS KOHCTPYKTHBHOTO JIMAIIOTa; TPYIIIOBON paboThI HiIH padOoTHl B TIapax, KOTOPbIE y4aT KOMaHHOM paboTte u
B3aMMOJIEMCTBUIO C APYTUMHU JE€THMH;

- BKJIFOUCHHE B YPOK MI'POBBIX MPOLEAYP, KOTOPhIE MOMOTAIOT MOAACPKaTh MOTHBALIUIO 00YUAIOIINXCS K MOTYYEHHIO 3HAHUN, HAJIA)KUBAHUIO TTO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOIIEHHUH B KJIacce, IOMOTal0T YCTAHOBJICHHUIO JOOpOKenaTeabHOI aTMocdepsl BO BpeMs YPOKa;

- OpraHu3anuvs I]_IG(I)CTBB, MOTHUBHUPOBAHHBIX U 3PYAUPOBAHHBIX 06yqafoumxc;{ Haa WX HCYCICBAOMIMMH OJHOKJIACCHUKAMH, NAOLMICTO UM COHHUAJIBHO
3HAYHUMBIH OIIBIT COTPYAHHNYCCTBA U B3aMMHOM IIOMOIIIH,;

- MHULMHMPOBAaHHE M TMOAJEPIKKA HCCIEIOBATENBLCKON ESATEIbHOCTH OOYYaIOUIMXCSl B paMKax peaM3alld HWMH WHIWBUAYAJIbHBIX M TPYMIIOBBIX
WCCIIEIOBATEILCKUX MPOEKTOB, YTO JACT OOYyYaromuMCsS BO3MOXKHOCTH TPHOOPECTH HAaBBIKA CaMOCTOSITEILHOTO pEIICHUS] TEeOPEeTUYEeCKOH MpoOIeMBbl,
TeHEepUPOBaHUS U O(OPMIICHHS COOCTBEHHBIX HCH, YBOKUTEIHHOTO OTHOINEHHS K UYy)XKUM HIesiM, opOpMIIEHHBIM B paboTax JIpyrux HMccienoBarelield, HaBbIK
MyOJINYHOTO BBICTYIUICHUS MIEpe]] ay IMTOPHUEH, apryMEHTUPOBAHUS U OTCTAaMBaHUs CBOSH TOUKH 3PCHHS.



PesynpraTel enmuHCTBa y4eOHOM M BOCHHTATEIHHOW AESTEIHLHOCTH OTPaKEHBI B pazzaenie pabodeil mporpammbl «JIMUIHOCTHBIE pe3ynbTaThl HU3YUEHUS
yueOHoro npeamera «Dusnka» Ha YpOBHE OCHOBHOTO O0IIEro 00pa3oBaHUs».

COAEPKAHUE YYEBHOI'O IPEJIMETA «®U3UKA»

7 KJIACC

Paszpnen 1. ®u3uka u e€ pojib B IO3HAHUM OKPYKaIOLIero Mupa

®dwusnka — HayKa 0 PUPOE, U3ydaeT PU3NUECKHE SIBICHUS: MEXaHUUECKHUE, TEIUIOBBIC, 3JICKTPHUYECKHIE, MArHUTHBIE, CBETOBBIC, 3BYKOBBIC.

Ousnueckre BenUuHbL. M3mMepenne gusnueckux sennyrnH. Ousndeckue npubopsl. [lorpemnocts uamepennii. MexxayHapoIHasi CHCTEMa SMHUII.

Kak ¢wm3uka m apyrue ecTecTBEHHBIE HAyKHM H3Yy4YalOT MPHUPOAY. ECTeCTBEeHHOHAydYHBIM METOJ IO3HAHHS: HAOIIOJeHHWE, MMOCTaHOBKA HAYYHOTO BOIIPOCA,
BEIBIDKEHUE TUTIOTE3, IKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, 00BIACHEHHE HAOM0JaeMoro sBieans. Onrcanne GU3NIECKUX SBICHUHN C TOMOIIBIO MOJIeIeH.

JdemoHcTpanun

1. MexaHnuueckue, TeIIOBbIE, IIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBICHHUSL.

2. ®uznveckre MprOOPHI U MPOIIETypa MPSIMBIX H3MEPEHUH aHaJIOTOBBIM M IU(POBEIM MIPHUOOPOM.

JlabopaTopHbie padoThI U ONBITHI

1. Onpenenenue UeHBI ISICHAS IIKaIbl W3MEPUTENBHOTO MpHOOpA.

2. NI3mepeHue pacCTOSIHUM.

3. N3mepenne 00bEMa KUIKOCTH B TBEPAOTO Tela.

4. OnpenencHne pa3MepoB MaIBIX Tell.

5. U3mepeHue TeMiepaTyphl IPU IOMOLIH KUJIKOCTHOTO TEPMOMETPA U JAaTUUKA TEMIEPATyPhI.

6. [IpoBenenre uccieoBaHus M0 MPOBEPKE TUIOTE3bI: TAITBHOCTH MOJIETA APHKa, TMYIIIEHHOTO TOPU30HTAIIFHO, TEM OOJIbIlIe, 9eM OOJIbIIe BRICOTA MTyCKa.

Paznen 2. IlepBoHayanbHbie CBeIeHHsI 0 CTPOEHUH BelecTBa

CrpoeHue BelIecTBa: aTOMbl M MOJEKYJbI, X pa3sMepbl. ONbITHI, TOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BellecTBa. ONBITHI, TOKa3bIBAIOIIME JUCKPETHOE
CTPOEHHUE BELIECTBA.

JBmwxenne yactuil BemiecTBa. CBA3b CKOPOCTH JBWKCHHUS YaCTHI[ C TeMIlepatypoil. bpoyHorckoe aprwkenue, nuddysus. BzauMoseiicTBue yacTHIl BEIECTRA:
MIPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHE Ta30B, XKUAKOCTEH M TBEPIBIX (KPUCTALTMYECKHX) Tel. B3auMOCBsI3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSIHMSIX W WX ATOMHOMOJEKYJSPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHhIX COCTOSIHHNA BOJBI. B3aMMOCBS3b MEXIy CBOWCTBaMH BEUIECTB B
Pa3HBIX arperaTHBIX COCTOSHHSIX M WX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUN BOJbI. OCOOEHHOCTH arperaTHbIX COCTOSHHN
BOJBI.

JdeMoHcTpannu

1. HaGmronenme OpOYHOBCKOTO JIBIDKCHHS.

2. Ha6monenue quddys3uu.

3. HaGmonenue siBieHUA, 0OBSCHSIOMIMXCS IPUTSHKEHUEM WM OTTAJIKUBAaHUEM YacTHUI] BELIECTB.

JlabopaTopHbie padoThI U ONBITHI



1. Omenka quaMeTpa aToMa METOAOM PSIOB (C UCIIOIBE30BaHUEM (GoTorpadmii).

2. OnbITH IO HAOTIOACHUIO TEIUIOBOTO PaCIIUPEHHS T'a30B.

3. OnbITHI 10 OOHAPYKEHHIO ACUCTBHS CHIT MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pazaen 3. /IBu:keHue U B3auMo/eiicCTBUHI

Mexannueckoe JBrkeHHe. PaBHOMepHOE U HepaBHOMepHOeE ABMXeHHne. CkopocTh. CpeHsas CKOPOCTh IpY HEPABHOMEPHOM JABIKEHUH. Pacuér myTu 1 BpeMeHH
IBUKEeHUA. PaBHOMepHOE U HepaBHOMepHOE JiBkeHHE. CKopocTh. CpeaHsist CKOPOCTh MPU HEPAaBHOMEPHOM JIBUKEHUH. PacuéT myTH 1 BpeMEeHH JBUKEHHUS.

SBnenune nHepuuy. 3aKoH MHepuuH. B3auMoneiicTBue Ten Kak MpUYMHA W3MEHEHUS CKOPOCTH IBIDKEHMS Tes. Macca kak Mepa mHepTHOcTH Tena. IlnoTHocTh
BemecTBa. CBA3b IVIOTHOCTH C KOJIMUECTBOM MOJIEKYJI B €UHHUIE 00BEMA BEILECTBA.

Cuna Kak xapakTepHCTHUKa B3auMojencTBus Ten. Cuma ymnpyroctd M 3akoH ['yka. M3mepeHue cuibl ¢ IOMOIIBIO AMHAMOMETpa. SIBIE€HHE TATOTEHHS U CUIa
TsokecTn. Crna Tsbkectu Ha Apyrux mianerax (MC). Bec Tema. HeBecomocTs. CnoykeHHe CHII, HapaBICHHBIX MO OMHOW mpsMoil. PaBHonmelicTByromas cun. Cuna
TpeHwus. TpeHne CKOMkKeHUs U TpeHne mokos. Tpenue B nmpupone u texanke (MC).

JdemoHcTpanumn

1. HabnroieHre MEXaHMYECKOTO JBUKEHUSI TEla.

2. 3mepenue CKOpOCTH MPSIMOJIMHEUHOTO JBHUKCHUSL.

3. HaGmrofieHne siBIICHUSI MHEPIIHH.

4. HabnroneHne u3MeHEeHUs] CKOPOCTH TPH B3aUMOJICHCTBUH Tell.

5. CpaBHEHHE MaccC M0 B3aUMOJICHCTBUIO TE.

6. CloxeHue CUI, HalpaBJICHHBIX [10 OJHOM MPsSMOH.

JlabopaTopHbie padoThI U ONBITHI

1. Onpenenenue CKOPOCTH PABHOMEPHOTO JBIDKEHUS (IIApUKA B KHUIKOCTH, MOJEIH 3JIEKTPHUECKOI0 aBTOMOOMIIA U T. I1.).

2. Onpenenenue cpeHeld CKOPOCTH CKOJBbKEHHS OPYyCKa MU IIaphKa 110 HAKJIOHHOM IIOCKOCTH.

3. Ompenenenne MIOTHOCTH TBEPIOTO Tela.

4. OnbITH, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHus (1edopMaliun) NpyKUHBI OT PUIIOKEHHOW CHITBL.

5. OnBITHL, AEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI TPEHHUS CKOJIBKEHHS OT BEca TeJla U XapaKTepa CONPUKACAIOLINXCS IOBEPXHOCTEH.

Pasnen 4. laByienue TBEPABIX TeJl, >KMAKOCTEH 1 ra3oB

Hasnenne. CriocoObl YMEHBIICHUS M YBENWYEHUs AapieHus. JlaBieHue ra3a. 3aBHUCUMOCTH JIaBJICHUS Taza oT oObéMa, Temmeparypsl. llepenava naBieHus
TBEPABIMU TEJIAMHM, XUAKOCTSIMH U ra3amu. 3akoH l[lackans. [IHeBMaTuueckue MammHbl. 3aBUCUMOCTH JABJICHUS JKUAKOCTH OT IIyOWHBL. I 'mapocrarndeckuit
napazgokc. Coobmaromuecs cocyasl. [ uapaBaruecKkiue MeXaHu3Mbl.

Atmocdepa 3emuin U atMocdepHoe AapieHue. [IprHuMHBI CyliecTBOBaHHMS BO3AyInHOW oOojouku 3emiuu. Onbit Toppuyerum. M3mepenue armochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(HEPHOTO JIaBJCHHS OT BBICOTHI Hajl ypoBHEM Mopst. [Tpubops i u3MepeHus aTMOC(hEPHOTO TaBJICHHS.

JeiicTBre *KUIKOCTH U Ta3a Ha NOTPY>KEHHOE B HUX Teno. BelTankuBaromas (apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. BozgyxomnaBanue.

JdemoHcTpanumn

1. 3aBHCHMOCTD JaBJICHUS Ta3a OT TEMIEPaTypPHI.

2. [lepenaua 1aBieHUs! KUIKOCTHIO U Fa30M.

3. Coobmaromnyecs Cocybl.

4. I'mppaBnuyeckuii mpecc.



5. IlposiBnenne mercTBHUS aTMOCGHEPHOTO AaBICHUS.

6. 3aBUCHMOCTD BBITAJIKUBAIOMICH CHIIBI OT 00BbEMa OrPYKEHHON YAaCTH Tella U TNIOTHOCTH KHUIKOCTH.

7. PaBEeHCTBO BBITAJIKHUBAIOILIEN CUIIBI BECY BBITECHEHHOU JKUIKOCTH.

8. YcroBue miaBaHus TeN: TUTABAHUE WIIH TIOTPY)KEHNE TEJl B 3aBUCUMOCTH OT COOTHOIIIEHUS TUTOTHOCTEH Tela U KUAKOCTH.

JlabopaTopHble paGoThbl U ONBITHI

1. UccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa MOrpy>KEHHOM B )KHIKOCTh YacTH TeJa.

2. Onpenenenne BITATKUBAIOIICH CHITBL, AEMCTBYIOIIEH Ha TEJO, IOTPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBHITATKHBAOIIEH CHIIBI, IEHCTBYIOMIEH Ha TEJIO B )KUIKOCTH, OT MAacCHI TeJa.

4. OnbITH, IEMOHCTPUPYIOLINE 3aBUCIMOCTD BHITAIKMBAIOIICH CHJIIBI, IEHCTBYIONIEH Ha TENO B JKHJKOCTH, OT 00BbEMA MOTPYKEHHOM B KHUIKOCTh YACTH TeJla U OT
IJIOTHOCTH >KUJIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa Ui KOHCTPYUPOBAHKE JIOJKH U ONpeneTeHUE e€ rpy30noabEMHOCTH.

Pa3nen 5. Pabota u MOIIHOCTB. DHEPrus

Mexanunueckast padbota. MOIIHOCTS.

[IpocTeie MexaHW3MBI: pbIyar, OJIOK, HAKJIOHHAS IUIOCKOCTh. [IpaBmimo paBHOBecus pbrdara. l[IpumeHeHre mpaBmiia paBHOBECHs pbryara K O10oKy. «30J10TO€
npaBuwio» mexanuku. KI1J] mpocTeix Mexann3moB. [IpocThie MexaHU3MBI B OBITY M TEXHUKE.

Mexannyeckas 3ueprusi. Kunernuyeckas u noteHuuanbHas sHeprus. [IpeBparienre oqHOTo BUa MEXaHUUECKOM SHEPTUH B Ipyroi. 3aKOH COXpaHEHHs SHEPTHH B
MEXaHUKE.

JleMmoHcTpauuu

ITpumepsl IPOCTHIX MEXAHU3MOB

JlaGopaTopHble paGoThbl U ONBITHI

1. Ompenenenre pabOTHI CUITBI TPEHHSI TIPH PABHOMEPHOM JIBIDKEHHUH TeJa MO0 TOPHU30HTAIBHOMN MTOBEPXHOCTH.

2. VlccnenoBanue yciaoBuil paBHOBECHS phluara.

3. M3mepenne KII/I HakIOHHOM MTOCKOCTH.

4. V3ydeHue 3aK0HAa COXPaHEHUS MEXaHUYECKOU SHEPTUH.

8 KVIACC

Paznen 1. TenJioBble siBaeHUS

Mopenu TBEPIOTO, JKUIKOTO U ra3000pa3HOTO COCTOSHUM BemiecTBa. Kpucrammuaeckue u amopdHbie Tena. O0bsICHEHHE CBOWCTB Ta30B, XKUAKOCTEH U TBEPIBIX
TeJl HA OCHOBE MOJIOXKEHUM MOJIEKYJIIPHO-KUHETHUECKOU Teopun. CMaurBaHKUE U KANWUISIPHbIE sIBJIEHUS. TeroBoe paclIupeHne U cKaTue.

Temmepatypa. CBs3b TEMIIEPATYPHI CO CKOPOCTHIO TETUIOBOTO JABMKCHIS YACTHIL.

Buytpennss sueprust CrocoObl W3MEHEHHsI BHYTPEHHEW SHEPTHH: TeIUIoNepenada W COBEpIICHHe paboThl. Buael Temmomepenadu: TEIUIONPOBOIHOCTD,
KOHBEKIIUS, U3TyYEHUE.

KonngecTBo TeITOTH. Y AeNbHAS TEIIOEMKOCTD BellecTBa. TemIo00MeH 1 TETIOBOE paBHOBECHE. Y paBHEHHE TEIUIOBOTO OaaHca. [InaBnenne u oTBepaeBaHHE
KPHUCTAJUIMYECKNX BEMIECTB. YenbHas TeIuiota IuiaBieHus. IlapooOpaszoBanne u kouaeHcarus. Mcmapeawme (MC). Kunenme. VYnmenpHas TeruioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHHS OT aTMoc(epHoro AaBieHus. BiaxxHOCTh BO3Tyxa.

OHeprus TOIIUBA. Y AeNbHAs TEIUIOTa CTOPAHMUSL.



[Ipuanmner pabotsl TeruoBsix aBurateneil. KIIJ[ TemmoBoro nsuratens. TersoBele aBuraTeny W 3ammuTa okpyskatomiei cpenbl (MC). 3akoH coxpaHeHUS H
MpEeBpaIICHUs YHEPTHH B TIUIOBBIX porieccax (MC).

JdemMoHcTpanun

. HaGmoienne OpOyHOBCKOTO JBMKEHUS

. Habmonenne nuddysun

. Habmoenne siBneHwii cMaurBaHUs ¥ KaNWIUISIPHBIX SIBICHAN
. HabGnroeHue TerioBoro pacimpeHust Tel

. I3MeHeHue naBneHus ra3a npu U3MEHEHUH 00bEMa U HATPEBAHUU WA OXJIKICHUN
. [IpaBuna m3mepeHuns: TemMeparypol

. Buael Tenonepenayun

. OxJaxieHue Mmpy COBEPIICHUH paboThI

. HarpeBanue npu coepiiernn pabOTH BHEITHUME CHIIAMH
10. CpaBHEeHHE TEIIOEMKOCTEN PA3IUUYHbBIX BEIIECTB

11. HaGmroneHve KuneHus

12 .HabxroieHre TOCTOSHCTBA TEMITEPATYPhI MIPH TIABICHUH
13. Mopenu TemIoBbIX ABUTaTeNeH

O 00 1N N Wi~

JlaGopaTopHble padoThI U ONBITHI

. OnbITHI 10 OOHAPYKEHUIO AEHCTBHSI CHII MOJIEKYJIIPHOTO MIPUTSHKEHUS

. OnBITHI 110 BBIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOW COJIM MJTH caxapa

. OnbITHI 10 HAOJIOACHUIO TETJIOBOTO PACLIMPEHNUS TAa30B, XKUIKOCTEH U TBEPABIX TEI

. Ompenenenue AaBiaeHUs BO3AyXa B OaiIOHE MIPHUIIA

. OnBITHI, IEMOHCTPHUPYIOIIHE 3aBHCUMOCTb JIaBICHUS BO3/1yXa OT €ro 00bEMa M HarpeBaHUs WM OXJIAKACHUS

. [IpoBepka runoTe3sl TMHEWHON 3aBUCUMOCTH JUTMHBI CTOJIONKA YKHJKOCTH B TEPMOMETPUIECKON TPYyOKE OT TeMIeparypsl
. HaOmronenre n3MeHeHs! BHyTPEHHEH SHEPTUH TeNa B pe3yJibTaTe TEIUIONepeaadd U padOThl BHEITHUX CUIT

. UccnenoBanue sBIEHMS TEIUIOOOMEHA NPH CMEIIMBAHUHI XOJIOAHOM U ropsiuell BOAbI

. Onpenienenue KOJINYECTBA TETUIOTHI, TIOIYYEHHOTO BOJIOW MPHU TEIUIOOOMEHE ¢ HarpeThiM METATHYECKUM IIHIHHIPOM
10. Onpenenenue ynenbHON TEIUIOEMKOCTH BEILIECTBA

11. UccnenoBanue npouecca UCIIapeHHs

12. OnpeneneHrie OTHOCUTENHHON BIaKHOCTH BO3/IyXa

13. Ompenenenne yIeaI-HOM TEIIOTH TUTABIICHUS JThIa

O 0 1N L bW —

Paspes 2. dnekTpnyeckne 1 MarHUTHbIE SIBJICHUS

SHGKTPI/ISaL[I/IH TECII. I[Ba poaa SJICKTPUICCKUX 3apsA/10B. B3aPIMO):[eI>iCTBHe 3aPSAKCHHBIX TCJI. 3aKkoH Ky.]'IOHa (3aBI/ICI/IMOCTB CHJIBI B3aHMOHeﬁCTBHH 3apSAKCHHBIX TCJI
OT BCJIMYUHBI 3apsAJ0B U paCCTOAHUA MCIKIY TeHaMI/I).



Onextpuyeckoe moie. HanmpsokEHHOCTH 3K TPHYECKOTo Mo, [[puHINT cynepno3unmy MeKTPHYECKUX MMoJeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsioB. DIEMEHTApHBIN anekTpudeckuil 3apsa. Ctpoenue atoma. [IpoBOIHUKY U AUDIEKTPUKHA. 3aKOH COXPAHEHHS AIEKTPUUECKOTO
3apsza.

ONEeKTpUYecKuil  TOK.  YCIIOBHS ~ CYIIECTBOBAaHHS  JJEKTPUYECKOTO  TOKA.  VICTOYHWKH  TIOCTOSHHOTO  TOKa.  JIEHCTBHSL  DJEKTPHYECKOTrO
TOKa (TEIIOBOE, XUMHUYECKOE, MATHUTHOE). DJIEKTPHUYCCKUHN TOK B )KHIKOCTSIX U ra3ax.

Onektpuyeckas nenb. Cuna Toka. DnekTpudeckoe HampsbkeHue. COnmpoTUBICHUE MPOBOJAHUKA. Y ACTBHOE COMPOTHUBIICHHUE BellecTBa. 3akoH OMa A ydacTka
reru. [locenoBarenpHOE U TapauIeTbHOE COEAMHEHUE TIPOBOIHHUKOB.

Pabotra M MOIIHOCTH AJIEKTpHUECKOro TokKa. 3akoH J[koyms— JleHma. DnekTpudeckne Henu W MOTPeOHTeNnH 3MeKTpudeckol sHepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

ITocTostHHbIe MarHUTHL. B3aumonelicTBUe MOCTOSHHBIX MAarHuTOB. MarHutHoe nosne. MarHuTHoe mojie 3eMJid U €ro 3HadyeHue A KU3HU Ha 3emie. OmnbIT
Opcrena. MaramtHoe IONie DIEKTPUUECKOTO TOKa. lIpuMeHeHHe »IEeKTPOMAarHWTOB B TeXHHKE. JleficTBHE MarHMTHOTO IO Ha TPOBOJHUK C TOKOM.
DIEeKTPOABUTaTEIh TTOCTOSSHHOTO TOKA. VCIonbp30BaHUE NIEKTPOABUTATENICH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  ®apanes. SBienue 3jekTpoMarHuTHOW wuHAyKIuu. IlpaBuino Jlenna. OnekrporeHepatop. CrnocoObl TOMYYCHHs JJICKTPUYECKOH SHEPrUHu.
DNEeKTPOCTAHIINK Ha BO30OHOBIIIEMBIX UICTOYHUKAX YHEPTHH.

JdemMoHcTpanun

1. Dnextpuzanus Ten

2. JlBa poja dIEKTPUUECKHX 3aps0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll
3. YCTpOWCTBO M JeHCTBHE IIEKTPOCKOMA

4. DnexTpocTaTHyecKast UHIYKIHS

5. 3akoH cOXpaHEeHHMs ANEKTPUUECKHX 3apsI0B

6. TIpOBOIHMKH M JUIICKTPUKH

7. MogenupoBaHue CHIIOBBIX JIMHUH JIEKTPUIECKOTO OIS

8. HcTOYHMKHM OCTOSIHHOTO TOKa

9. [eiicTBUs AIEKTPHYECKOTO TOKA

10. DnexTpuvecKuii TOK B )KUAKOCTH

11. I'a3o0BBIit pa3psn

12. VI3mepenune cuiibl TOKa aMIIEPMETPOM

13. M3mepenune 3eKTPUIeCcKOro HapsKEHUS! BOJIBTMETPOM

14. PeoctaT 1 Mara3uH CONPOTUBIICHUN

15. B3anMonielicTBUE MOCTOSHHBIX MATHUTOB

16. MogenupoBaHie HEBO3MOKHOCTH Pa3/I€ICHUS MOIIOCOB MarHUTA
17. MogenupoBaHUEe MarHUTHBIX MOJIEN TOCTOSTHHBIX MAarHUTOB

18. OnbIT Opcrena

19. MarauTtHoe moJyie TOKa. DJIEeKTPOMAarHUT

20. JleficTBMe MarHUTHOTO ITOJIA HA TIPOBOJHUK C TOKOM
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22.
23.
24,
25.

DJEeKTpOABUTaTENb NOCTOSHHOIO TOKA

Hccnenoanue sBIEHUS IEKTPOMArHUTHON MHIYKIIUU

OnsiTel @apanes

3aBHCUMOCTb HalpaBJIeHUs HHIYKIIMOHHOI'O TOKA OT YCIOBUM €r0 BOSHUKHOBEHUS
OJeKTpOreHepaTop MOCTOSHHOIO TOKa

JlaGopaTopHblie padoThI M ONBITHI

1. OnbIThl O HAOMIOACHUIO IEKTPU3ALNH TE MHAYKIMEH U PU COMPUKOCHOBEHUH

2. HccrnepnoBanue IEHCTBUS SJICKTPUUECKOTO TOJIS HA MTPOBOJHUKH U IUIICKTPUKU

3. COopxka u mpoBepka padOThI AIEKTPUIECKON IETTH TOCTOSIHHOTO TOKa

4. V3mepeHue U peryIupoBaHHe CHIIBI TOKa

5. M3MmepeHue u peryinnpoBaHue HAPSHKEHHS

6. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO YE€PE3 PE3UCTOP, OT CONMPOTHUBIICHUS PE3UCTOPA U HANPSDKEHUSI HA PE3UCTOpe

7. OnbITHI, IEMOHCTPUPYIOLINE 3aBUCHMOCTD 3JIEKTPUUECKOTO COIPOTUBIICHHUS IPOBOIHUKA OT €0 [UIMHBI, IJIOMIAIH MOMEPEYHOro CeUEHHsI U MaTepuaa

8. TIpoBepka npaBuiia CIOKECHHUS HAMIPSHKCHUH TPH MOCIIE0BATEILHOM COCTUHEHUH JIBYX PE3HCTOPOB

9. IIpoBepka npaBuiia UIsl CHUIIBI TOKA IPH MapajIeIbBHOM COEAMHEHNH PE3UCTOPOB

10. Ompenenenrie pabOTHI IEKTPHUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP

11. OnpeneneHrie MOIHOCTH 3JEKTPUUECKOTO TOKA, BHIIETAIEMON Ha pE3UCTOpE

12. VccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYILET0 Yepe3 JIaMIIOUKY, OT HalpsKEHUsS Ha Hel

13. Onpenenenne KI1J] HarpeBarens

14. UccrenoBanne MarHuTHOTO B3aMMO/ICHCTBHUS TIOCTOSTHHBIX MarHATOB

15. 3yueHrie MarHUTHOTO TOJISI TOCTOSIHHBIX MAarHUTOB MPH UX 00BbETMHEHUH U pa3ielicCHUN

16. UccrenoBanue 1eHCTBUS 3JEKTPHUECKOIO TOKA HA MATHUTHYIO CTPEIIKY

17. OnbITHL, IEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS KAaTYIIKK C TOKOM M MarHUTa OT CHJIbI TOKA U HAIIPaBJICHUS TOKA B KaTYyIIIKE

18. VzyueHne aelicTBHS MarHUTHOTO TIOJISl HA TIPOBOJTHUK C TOKOM

19. KonctpyrpoBaHue 1 U3ydeHHE PaOOTHI 3JIEKTPOJIBUTATENS

20. U3mepenue KIIJ] anekTpoaBuraTebHON yCTaHOBKU

21. OnBITH IO UCCIEZOBAHMIO SIBJICHHUS 3JICKTPOMArHUTHOM MHITYKIIMU: MCCIIeJIOBaHIE U3MEHEHUI 3HAUCHUS U HAIIPABIICHNST MHYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nen 1. Mexann4yeckue siBJIeHUS

Mexannueckoe IBmkeHHe. MarepuanpHas Touka. Cuctema oTcuéra. OTHOCUTEIBHOCTh MEXAHMYECKOTO ABIKEHUS. PaBHOMEpHOE NPAMOJIMHENHOE JBUKECHHUE.
HepasaomepHoe npsimonuHeliHoe aBrkeHne. CpeqHss 1 MTHOBEHHAs! CKOPOCTD Tella TP HEPaBHOMEPHOM JBIKEHUH.

Yckopenue. PaBHoyckopeHHOe npsiMonnHeiiHoe Akerne. CBoboanoe naaeHue. Onbitel ["amumes.

PaBHOMepHOE ABIKEHME IO OKpYkHOCTH. [lepuon u yactoTta oOpamenus. JlnneiiHas u yriaoBas ckopoctu. LleHTpocTpeMHuTenbHOE yCKOpEHHE.

IIepseiii 3akoH HproToHA. Bropoii 3akoH HeroToHa. Tpernii 3axkoH Herorona. [IpuHuun cynepnosuuuu cuil.



Cuna ynpyroctu. 3akoH 'yka. Cuiia TpeHuUs: cuiia TPEeHHs CKOJIBKEHUS], CHJIa TPEHUS TTOKOsI, APYTHE BUABI TPEHHSL.

Cuna TSHKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpeHue cBoOoaHoro maaeHus. [Bmwkenue ruraneT Bokpyr Comama (MC). IlepBas xocMuueckasi CKOPOCTb.
HeBecoMocTh U neperpysku.

PaBHOBecHe MaTepranbHOM TOUKH. AOCOMIOTHO TBEPOE Teno0. PaBHOBECcHE TBEPAOTO Tema ¢ 3aKPEIUIEHHON OChIO BpalmieHus. MoMeHT ciitbl. LIeHTp TshkecTH.

Wmnynsc Tena. U3menenue nmnynbca. Ummynbe cuibl. 3aKoH coxpaneHus umiyibca. Peaktusaoe asmkenune (MC).

Mexannueckas paboTa W MOIIHOCTb. PaboTa cuil TshkecTH, ynpyrocTd, TpeHusi CBsi3b 3Heprum M paboThl [loTeHIManbHAs SHEpPTusl Tesa, NOAHATOTO HaM
MMOBEPXHOCTHIO 3eMiH. [loTeHInanbpHas SHEPTUs CKaToi MpyXuHbI. KnHeTndeckas sHeprus. TeopemMa 0 KHHETHIECKOH YHEPTUU. 3aKOH COXPaHEHUS MEXaHUIeCKOi
SHEPIHUH.

JdemoHcTpanumn
Habnronenne MmexaHMYeCKOro IBMXKEHUS T€JIa OTHOCUTENBHO Pa3HbIX T OTCUETa
CpaBHeHHE yTeH U TPAeKTOPUIl ABMKEHHS OJTHOTO M TOTO K€ TeJIa OTHOCUTEBHO Pa3HbIX Tel OTCUETa
N3mepenne cKopoCcTH U YCKOPEHUS MPSIMOIMHEHHOTO JBM)KEHUS
HccnenoBanne npu3HaKoB paBHOYCKOPEHHOTO ABMKEHUS
Habnronenune apmkeHus Tema 1o OKpy>KHOCTH
Habnronenne MexaHW4ecKuX SIBICHHUH, MPOUCXOJSIINX B cucTeMe oTcuéra «Tenekka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JBW)KEHHUH OTHOCHTEIBHO
KabuHeTa QU3nKu

7. 3aBUCHMOCTh YCKOPEHHS Tella OT MAcChl TeJla U JeHCTBYIOIIEH Ha HETO CHITBI

8. Habmronenne paBeHCTBA CHII TIPY B3aUMOICHCTBUH TEI

9. M3meHeHwue Beca Tela MPH YCKOPEHHOM JIBHYKEHUH

10.Ilepengaua umiysbca Npu B3aUMOJEHCTBUU TEI

11.I1peobpazoBanHwmst SHEPTHH ITPH B3aUMOCHCTBHU Tell

12.CoxpaHeHne UMITyJIbca IPU HEYIIPYTOM B3aUMOJIEHCTBUH

13.CoxpaHeHne UMITYJIbca IPH a0COIIOTHO YIIPYTrOM B3aUMOJICHCTBUH

14 . HabmoieHrie peakTHBHOTO JIBIDKEHUS

15.CoxpaHeHne MeXaHU4eCKON 3HEPriH IIPU CBOOOIHOM HaJICHUN

16. CoxpaHeHne MEXaHMYECKOM SHEPTHH MPH JBMKEHUH TeJla MO IEHCTBHEM MPY KUHbI

JlabopaTopHble paGoThbl U ONBITHI
KonctpynpoBanue Tpakrta aj1si pasroHa 1 JajlbHEHIIEro paBHOMEPHOTO ABMKCHUS MAPUKA HITH TEJICKKH
Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHHSI OpYCKa MU JBHKEHUSI [IAPHKA TI0 HAKIIOHHOW TIOCKOCTH
Onpenenenue yCKOpeHus Teja MpH paBHOYCKOPEHHOM JBIDKEHUH 110 HAKIIOHHOH IITOCKOCTH
HccnenoBanre 3aBUCUMOCTH ITyTH OT BPEMEHU MPH PABHOYCKOPEHHOM JBIKEHHU 0€3 HauaIbHOW CKOPOCTH
IIpoBepka rumoOTE3bI: €CIU MPH PABHOYCKOPEHHOM JABIDKEHHH 0€3 HAa4aJbHOW CKOPOCTH IMYTH OTHOCSTCS Kak psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXKYTKH BPEMEHH OJTMHAKOBBI

6. HccienoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBXKEHUS OT CUIIBI HOPMAJIBHOTO JaBJICHUS

7. Onpenenenne Ko3pPUUMEHTa TPEHUS CKOIBKEHUS

8. Ompenenenne xECTKOCTH MPYKUHBI
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9. Omnpenenenne pabOTHI CHIIBI TPEHUS IPU PABHOMEPHOM IBIKESHUH TeJa 10 TOPU30HTAIBHON TTOBEPXHOCTH
10.0Ompenenenne paboOTHl CUIIBI YIPYTOCTH MPU TOABEME Ipy3a C UCIOIb30BAHUEM HETIOABUKHOTO U TIOABHKHOTO OJIOKOB
11.M3yuenue 3aKoHa COXpaHEHUs SHEPTUU

Pasznen 2. MexaHn4YecKHue KOJI€OAHUSA M BOJIHDI

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKN KOJICOAHHN: MEPHO/, YacTOTa, aMIUIUTyJa. MaTeMaTndecKuil U MpyKUHHBIN MasaTHUKU. [IpeBpamenue
SHEPTHH MMPHU KOJIebaTeThHOM ABIKEHNHU. 3aTyxaromrue Konebanns. BerHyxnennsie konebanus. Pezonanc. Mexanmueckre BoHBL. CBOHCTBA MEXaHUYECKHUX BOJTH.
[Ipo monbHBIE U TONIEpeYHbIE BOMHBL. J[TMHA BOJHBI M CKOPOCTh €€ paclpocTpaHeHHs. MexaHu4ecKue BOJIHBI B TBEPIOM Telie, ceiicMuueckue BoHbI (MC).

3ByK. ' poMKOCTB 3ByKa 1 BbicoTa TOHa. OTpaskeHue 3Byka. IHpa3Byk U yIbTpa3ByK.

JleMmoHcTpauuu

1. Habmronenue xoneGaHuii TeM MO ASHCTBUEM CHIIBI TSHKECTH U CHIIBL YIIPYTOCTH

2. Habmonenne xonebanuii rpy3a Ha HUTH M Ha MIPYKUHE

3. HabGmoieHme BEIHYKICHHBIX KOJIeOaHUN U pe30HaHCa

4. PacmipocTpaHeHue MPOIOIBHBIX U MTOTIEPEYHBIX BOJH (Ha MOJIEIH)

5. HaGumoieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI

6. AKyCTHUYECKHI PE30HAHC

JlaGopaTopHbie paGoThI H ONBITHI

1. OnpeieneHre 9acToThl U eproia KoJIeOaHW MaTeMaTHIECKOT'0 MasiTHHKA

2. OnpeneneHue 4acTOTHI U MEproJia KojaeOaHui MPYKMHHOTO MasTHUKA

3. UccrnenoBanre 3aBUCHMOCTH TIeprOJIa KOJIeOaHNH TIOJIBEIIIEHHOTO K HATH TPy3a OT JUTMHBI HUTH

4. VccnenoBanue 3aBUCUMOCTH TIepro/ia KoJleOaHu! py>KMHHOTO MasgTHHUKA OT MaccChl rpy3a

5. [IpoBepka HE3aBUCHMOCTH TEPHOJIa KoJeOaHui Tpy3a, MOIBEIIEHHOTO K HUTH, OT MacChl rpy3a

6. OTBITHI, TIEMOHCTPUPYIOIIHE 3aBHCUMOCTb IIEPHO/a KOJIeOaHH MPYKHHHOTO MasgTHUKA OT MAcChI TPy3a U )KECTKOCTH MPYKUHBI

7. U3mepenne yckopeHHs CBOOOIHOTO TaIeHIs

Paznen 3. :‘)JICKTPOMZIFHI/ITHOC moJi€ 1 JJIEKTPOMArHuTHBIC BOJITHBI

ONEKTPOMarHuTHOE TMoJIe. OJIEKTPOMarHuTHele BONHBL. CBOMCTBa 3JIEKTpOMarHuTHeIX BosH [llkama asnexkTpomarHuTHBIX BONH. Vcmonb3oBaHne
3JIEKTPOMArHUTHBIX BOJIH JJISi COTOBOM CBSI3H.

OnekTpoMarHuTHas npupona ceeta. CKopocTh cBeTa. BOTHOBBIE CBOWCTBA CBETA.

JdeMoHcTpannu

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH

2. BorHOBBIE CBO¥ICTBA CBETa

JlabopaTopHble paGoThbl U ONBITHI

1. I3y4eHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBI0 MOOHIILHOTO TeneoHa

Pa3nen 4. CBeToBbI€ IBJCHUSA



JlygeBas Mmozmens cera. Mcrounuku cBeta. lIpsmonuneitHoe pacnpocTtpanenne cBeta. 3arMenus Conama u Jlyner. Otpaxenne cBeta. [lnockoe 3epkano. 3akoH
OTpa)XKEHUs CBETA.
[Ipenomnienue cBera. 3akoH npesnomiieHus cBeTa. [lomHOe BHyTpeHHee oTpaxkeHue cBeTa. Vcroiab30BaHHE MOJHOTO BHYTPEHHETO OTPAaXEHHsI B ONTHYECKUX
CBETOBOJAX.
Jlunza. Xon mywelr B smH3e. OnTuueckass cuctema (oroammapata, MuKpockomna u Teneckona (MC). I'ma3 kak onTuyeckas cuctema. biamzopykocTs u
JaJIbHO30PKOCTb.
Paznoxenune Genoro cseta B criekTp. OnbiTel HetoToHa. CoxkeHue crieKTpalbHBIX LBETOB. [lucnepcus ceera.
JemMoHcTpauuu
IIpssMonuHeHOE PaCIPOCTPAHEHUE CBETA.
OTpakeHue cBera.
[ony4enue n3o0paskeHUH B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.
OnrnuecKkuii CBETOBOJI.
Xon mydeii B coOMparomeit TuH3e.
Xop Jydel B pacCEUBAIOLLEH JIMH3E.
[Nony4enue n3o0paskeHNH C MOMOIIBIO JINH3.
[Ipuanun geiicteus doroanmapaTa, MUKPOCKOTIA U TEIECKOTIA.
10.Mogens riasa.
11.Pa3znoxxenue 6e10ro cBeTa B CIEKTP.
12.ITonyuenue 6€10r0 cBeTa MpHU CIIOKEHUH CBETA Pa3HBIX LIBETOB.
JlabopaTopHble paGoThl U ONBITHI
1. UccnenoBanne 3aBUCHMOCTH YTJIa OTPaKEHHUSI CBETOBOTO JIy4ya OT YIJia MaJeHusl.
2. I3y4yeHune xapakTepUCTUK N300paKeHUs peIMETa B IIIOCKOM 3epKalie.
3. UccnenoBanue 3aBUCUMOCTH YIJIa MPETOMIICHHUS] CBETOBOTO JIy4a OT YIJla MaJeHUs Ha TPaHULE «BO3LYX—CTEKIION.
4. Tloydenne n300payKEHUH ¢ TIOMOIIBI0 COOMpPArOIIEH JIMH3EI
5. Omnpenenenrie GOKYCHOTO PACCTOSIHUSI M OTITHYECKON CHITBI COOMPAIOIICH JINH3BI.
6. OmBITHI 110 Pa3JIOKEHHIO OEJIOT0 CBETa B CHEKTP.
7. OnBITHI 110 BOCIIPUSTHUIO LIBETA IPEIMETOB IIPHU UX HAOIIOJCHUN Yepe3 [IBETOBBIC (PUIIBTPHI.
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Pa3nen 5. KBanToBbIe IBJIEHUS

Omnsite Pesepdopaa u uranetapHas MoJiesib atoMa. Mopens atoma bopa. Ucnyckanue u nornomieHne ceerta aromMmoM. KBauThl. JInHeuaThie CIEKTPEI.

PamnoaktuBHOCTH. Asib(a, OeTa u raMmma-u3inyderusi. CTpoeHre aTOMHOTO sipa. HykiioHHast MoJieiib aTOMHOTO sizipa. M30ToIIbI.

PanuoaktuBnble mpeBpaieHus. [lepuo nomypacnaga aTOMHBIX sED.

SnepHble peakunu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO U MacCOBOTO YHCEINl. DHEPTusl CBsI3U aTOMHBIX sifep. CBsA3b Macchl U SHEpruu. Peakiiuu cuHTe3a U AeNICHUS
simep. Mctounuku sueprun Conaia u 38€31 (MC).

Snepnas sHepreTuka. [leiicTBUA painOaKTUBHBIX U3Ty4eHHH Ha skuBble opraHu3msl (MC).



JemMoHcTpauuu

1. CreKxTpsl N3Ty4eHHsI U TIOTIOMICHHS.

2. CeKTpshl pa3inyHbIX Ta30B.

3. CnexTp BOIOpPOIA.

4. HabnroneHue TpekoB B kamepe Bunbcona.

5. Pabota cuéTurika HOHU3UPYIOIIUX U3ITyUEHHH.

6. Peructpanus u3iny4eHus: OpUPOIHBIX MUHEPAJIOB U MIPOAYKTOB.
JladopaTopHbie padoThI U ONBITHI

1. HaGnroieHue CIIONIHBIX U JIMHEHYATHIX CIIEKTPOB H3TyYCHHS.
2. UccrnenoBanne TpeKOB: U3MEPEHNE YHEPTUN YaCTHUIIBI IO TOPMO3HOMY TyTH (110 poTorpadusim).
3. U3mepenne pagqnoakTHBHOTO GOHA.

IoBTOpPUTEILHO-00001IAIOIIUI MOTYJIb

[MoBTOpHTENHHO-0000IIAIOMINIT MOTYJTb MTPEHA3HAYCH ISl CHCTEMATH3AIMU U 0000IIEHHS IPEAMETHOTO COACPKAHUS M OTIBITA ACSTEIEHOCTH, TPHOOPETEHHOTO
MpU U3YyYCHUH BCEro Kypca (DU3WKH, a TarkKe A MOAroTOoBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHy Mo (u3uke AJsl 00ydaromuxcs, BHIOPABIIUX 3TOT
Y4EeOHBINA TIPEIMET.

[Ipn m3ydeHnn TaHHOTO MOAYIS PEaTM3yIOTCS M CHCTEMaTH3UPYIOTCS BHIBI JACSTEIBHOCTH, HA OCHOBE KOTOPBIX 0OECIIEYHMBACTCS JOCTIKEHHE MPEIMETHBIX U
METaINpeIMETHBIX TUIAHUPYEMBIX Pe3yNIbTaToB 00ydeHus, GopMUpyeTcsl eCTECTBEHHO-HAYYHAsI TPAMOTHOCTh: OCBOCHHE HAayYHBIX METOJOB MCCIIEIOBaHUS SBICHUI
MPUPOABI U TEXHUKHU, OBJIAJCHUE YMEHUSMH OOBACHATh (U3MUECKUE SIBJICHUS, MPUMEHSS MOJTYYEHHBIE 3HAHUS, PElIaTh 3a[add, B TOM YHCJe KaueCTBCHHBIC U
IKCIIEPUMEHTAJIBHBIE.

[IpuHIMMUANTEHO JEeITELHOCTHBIN XapakTep JaHHOTO pa3JieNia pealn3yercs 3a CUET TOT0, YTO yJallluecs BHITOTHSIIOT 33aJaHusl, B KOTOPHIX MM MPEJIaracTcs:

Ha OCHOBC IMOJIYUYCHHbIX 3HAHUHI pacrno3HaBaTb U HAY4YHO OOBSICHATH (1)I/ISI/I‘ICCKI/I€ SIBJICHUS B 0pr>1<a}0u_[ei/'1 npupoac u HOBC@HHGBHOﬁ JKHU3HHU,

HCIIOJIb30BAaTh HAYYHBIC METOAbI UCCJICTOBAHUA (1)I/I3I/I'-IGCKI/IX HBHCHHP'I, B TOM 4YMCJIC JJId IIPOBCPKU TUIIOTE3 U MOJTYUCHUA TCOPETHUICCKHUX BBIBOIOB,

OOBSICHATH HAay4YHbBIC OCHOBLI HauOoJiee BaXKHBIX ,Z[OCTI/I)KCHI/Iﬁ COBPEMCHHBIX TeXHOHOFHﬁ, HampuMmep, MpakTHICCKOTO HCIIOJIB30BAHUA PA3JIMYHBIX UCTOYHHKOB
SHEPIrur Ha OCHOBC 3aKOHA IMPEBPALICHUSA N COXPAHCHUS BCEX NU3BCCTHBIX BUOB SHCPTHUU.

Kaxxmas w3 TeM JaHHOTO pa3zjienia BKIIYaeT SKCIePUMEHTAILHOE UCCIIeIOBaHNEe 0000IIatoIero xapakrepa. Pa3ien 3aBepinaercs mpoBeAeHUEM JTUarHOCTHIECKOM
Y OLIEHOYHOM paOOTHI 32 KypC OCHOBHOM IIKOJIBI.

INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

Wsyuenne yuebHOTO mpenmera «Pu3uMKa» Ha YPOBHE OCHOBHOTO OOIIETro 00pa3oBaHUs OJDKHO OOecTeurBaTh JOCTHIKEHHE CIEAYIONNX JIMYHOCTHBIX,
METaNpeIMETHBIX U MPEJAMETHBIX 00pa30BaTEILHBIX PE3YIIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI



Ilampuomuueckoe éocnumanue:

MPOSIBJICHUE WHTEpeca K HCTOPHUHU B COBPEMEHHOMY COCTOSTHUIO POCCHICKON (PM3NIECKON HAYKH;
IIEHHOCTHOE OTHOIIIEHUE K JIOCTUKCHHUSIM POCCUNCKUX YUEHBIX (PU3UKOB.

I'pasicoanckoe u 0yxo6HO-HPABCMEEHHOE 60CRUMAHUE:

TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXKIE€HHH OOIIECTBCHHO-3HAYMMBIX M STHYECKUX IMPOOIIEM, CBA3AHHBIX C NMPAKTUYECKUM NPUMEHEHHUEM JOCTHKEHHI
¢buznky;

OCO3HaHHE BAKHOCTH MOPAITBEHO-3THYECKUX IPHHIUIIOB B ICSITEIEHOCTH YIEHOTO.

dcmemuueckoe socnumanue:

BOCHPHITHE ICTCTUIECKUX Ka4eCTB (PU3MUECKOM HAyKH: €€ TAPMOHUYHOTO MTOCTPOSHHUS, CTPOTOCTH, TOYHOCTH, TJAKOHMYHOCTH.

Lennocmu nayunozo no3nanus:

0CO3HaHNE EHHOCTH (PU3NYECKON HAYKH KaK MOIITHOTO HHCTPYMEHTa MO3HAHUS MUPa, OCHOBBI Pa3BUTHSI TEXHOJIOTHIA, BAYKHEHUIIIEH COCTABIISIOIIEH KYIbTYPbI;
pasBUTHE HayYHOH JII0O03HATEIBHOCTH, HHTEPECa K UCCIIEJ0BATENILCKON AEATEIbHOCTH.

Dopmuposanue Kyaomypol 300p06bs U IMOUUOHATLHO20 ONA2ONOYHUA:

OCO3HAaHHE IIEHHOCTH 0e30macHoro odpasa »H3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE, BKHOCTH NpaBHi 0€30MacHOro MOBEIEHHUs Ha TpaHCIOpTe, Ha
JIOpPOTax, ¢ 3JEKTPHUECKUM M TETTOBBIM 000pYJOBaHHEM B JIOMAITHUX yCIIOBUSIX;

c(OpMHPOBAHHOCTH HaBbIKa pe(IIEKCUH, IPU3HAHKUE CBOETO MTPaBa Ha OLIMOKY W TaKOTO XKe MpaBa y JAPYroro 4eroBeka.

Tpyoosoe gocnumanue:

aKTHBHOE y4acTHe B PEIIeHUH MPAKTHYECKUX 3aad (B paMKax CEMbH, IIKOJIBI, TOPOJa, Kpas) TEXHOJIOTHYECKOM M COIMAaIbHONW HANPaBIEHHOCTH, TPEOYIOIIHNX B
TOM YHCIIE ¥ (PU3NIECKUX 3HAHHIA;

MHTEpEC K MPAKTHYECKOMY H3YyUEHHIO HpOQeccHil, CBA3aHHBIX C (HUIUKOM.

IKonozuueckoe eocnumanue:



OpHEHTAalMsA Ha NPUMEHEHHE (U3MYECKUX 3HAHWH IS PELICHUsS 3a7ad B OOJACTH OKPY’KAIOIIEH Cpeibl, INIAHWPOBAHMSA ITOCTYIIKOB M OLIEHKH MX BO3MOKHBIX
MOCIIEACTBUH JAJIS1 OKpY’KaIOLIeH Cpeibl;
OCO3HaHKE TIIO0ANLHOTO XapakTepa SKOJOTHYECKHX MPOOJIeM U MyTeH MX PEeIICHHUS.

Aoanmayusn 00yuaouezoca K UsMEHAIOWUMCA YCA0GUAM COUUATLHOI U HPUPOOHOIL CPeObl:

NOTPeOHOCTh BO B3aMOJICHCTBUH NIPU BHITIOJTHEHUH UCCIIENOBAHUH U IPOEKTOB (PU3MYECKOI HANPaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM IPYTUX;
MOBBIIICHHE YPOBHS CBOECH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO AESTEIbHOCTS;

noTpeOHOCTh B POPMHUPOBAHUN HOBBIX 3HAaHHUH, B TOM 4Kcie GOpMYIMPOBaTh UACH, MOHATHUS, TUIOTE3bl O (pU3NYECKHX OOBEKTaX U SIBJICHHUSAX;
0CO3HaHue e(hUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETCHTHOCTEH B 001aCTH (DU3UKH;

IUTAHUPOBAHUE CBOETO PA3BUTHSI B IPUOOPETECHUH HOBBIX (PU3NYECKUX 3HAHUIA;

CTpEMIJICHHE aHAJIU3UPOBATh U BBISBIISTH B3AaUMOCBSI3U IPUPOBI, OOLIECTBA U SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3MUYECKUX 3HAHUIL;
OLIEHKA CBOMX JICHCTBUH € y4ETOM BIHMSHUS HA OKPYXKAIOIIYIO CPEAY, BO3ZMOXHBIX TI00aIbHBIX TOCIEICTBHMH.

METANPEIMETHBIE PE3YJIBTATbBI

YHuBepcajbHble NO3HABATEIbHbIE 1€iiCTBUS
Ba3zoevie nozuueckue oeiicmeusn:

BBISBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE PU3HAKH O0BHEKTOB (SIBIICHUH);

yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJIaCCH(PHUKAIIUK, OCHOBAHUS JUIsi 000OICHHS U CPAaBHEHUS,

BBISIBIISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHSI B PACCMAaTPUBAEMbIX (aKTax, JAaHHBIX U HAOIMIOACHHUAX, OTHOCAIINXCS K (PU3NUECKUM SIBICHUSIM;

BBISBIISITH IPUYMHHO-CIICACTBEHHBIC CBS3H MPU U3yYCHUU QU3MUYECKHX SIBICHUH U TPOIIECCOB; JeJaTh BBIBOJIBI C UCTIOJL30BAHNEM JICAYKTHBHBIX U HHAYKTHBHBIX
YMO3aKJIFOUEHHH, BBIIBUTATh TUTIOTE3BI O B3AUMOCBS3AX (DU3NYECKUX BEITHYHH;

CaMOCTOSITETIbHO BBIOMpPATh croco0 pemeHus y4eOHOH (u3ndeckoil 3amaun (CpaBHEHHE HECKOJBKMX BapUaHTOB PELIeHHs, BHIOOpP HambOoliee MOIXOMSIIEro C
y4ETOM CaMOCTOSATENIFHO BBIZICTICHHBIX KPUTEPHUEB).

bBazoevie uccneooeamenvckue oeiicmeun:

HCIIOJIB30BAaTh BOIIPOCHI KaK HCCJ'IC,I[OB&TCJ'ILCKI/If/i HWHCTPYMCHT INO3HAHUS;

IIPOBOJUTE IO CAMOCTOATEIIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECITOKHBIN (1)I/ISI/ILICCKI/II71 OKCIICPUMCEHT, He0O0JIbIIIoE HUCCICOO0BAaHHEC (1)I/I3I/I‘ICCKOFO SABJICHUA,
OIICHUBATH HA IPUMEHUMOCTE U TOCTOBEPHOCTH HH(i)OpM&HHI—O, TMMOJIYYEHHYIO B XO/JI€ UCCIICAOBAHUA NI SKCIICPUMCHTA,

CaMOCTOATCIIBHO q)OpMy.TH/IpOBaTB 0606H_IGHI/I$[ 1 BbBIBOJHBI IO pE3yJIbTaTaM HpOBC}IéHHOI‘O Ha6J'IIO}1€HI/I$I, OIIbITa, UCCIICAOBAHMA,

IIPOrHO3UpPOBaTh BO3MOXKHOC HaHLHeﬁmee Pa3BUTUC (1)I/ISI/IT-IGCKI/IX IMpoOUeCCOB, a TAaKKC BBIABUIaTb ITPCAIIOIOXKCHUA 00 ux Pa3BUTUH B HOBLIX YCIIOBUAX U
KOHTCKCTax.



Paboma c ungpopmayueii:

HNPUMEHSTh PA3IMYHbIE METOJbI, HHCTPYMEHTHI M 3alpOChl IPH TOUCKE M 0TOOpe MH(pOpMAaIUK WM JaHHBIX C y4ETOM HpEUIOKEHHON y4eOHOH (u3mueckoit
3a7a4u;

aHaJTM3UPOBATh, CHCTEMATH3UPOBATh U MHTEPIPETUPOBATH HHOOPMALIMIO PA3TIHMYHBIX BUAOB U (HOPM MPEACTABICHUS;

CaMOCTOSTEIBHO BBIOMPATH ONTHMAIBHYIO (POPMY HpeACTaBICHUS MH(GOPMANK ¥ WILTIOCTPUPOBATh PEIIacMble 3aadll HECTIOKHBIMH CXEMaMH, THarpaMMaMu,
MHOH rpaduKoi U UX KOMOWHALIUSAMH.

YHuBepcajibHble KOMMYHUKATHUBHbBIE J€iiCTBUSA
Obwenue:

B X0Jie 00CY>XIeHHUsI yUeOHOro MaTepuala, pe3yabTaToB JIAO0OPAaTOPHBIX padOT U MPOEKTOB 3aJaBaTh BOIPOCH IO CYLIECTBY 00CYKIaeMOW TeMbl U BbICKa3bIBaTh
UJieH, HalleJICHHbIE Ha pelleHUe 33/1a4u U NOoAepKaHue OJ1aroxenaTeaIbHOCTH O0IEHHUS;

COIIOCTABIIATH CBOM CYXKIACHUS C CYKICHHAMH JIPYTUX YYACTHUKOB JHAajIora, OOHApYKUBaTh Pa3Inire U CXOJCTBO MO3UIIHIA;

BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX;

MyOJIMYHO MPEACTABIISITE PE3yIbTAThl BBIOJHEHHOTO (PU3UUECKOTO OIBITA (IKCIIEPUMEHTA, UCCIEJOBAHMU, IPOEKTA).

Coemecmuasn deamenbHoCmy (COMpyOHUUECHB0):

MOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U MHAUBHUYyalIbHOM pabOThl NPy peIIEeHNH KOHKPETHOHW (PU3NUECKON MPOOIEMBI;

NPUHUMAThH 1€ COBMECTHOHM JIeSTebHOCTH, OPraHW30BBIBATH JIEHCTBUS MO €€ JNOCTIDKEHHIO: PACHpPEACisiTh POJIM, OOCYKIAaTh MPOILECCHl W Pe3yIbTaThl
COBMECTHOH paboThI; 00001aTh MHEHHUSI HECKOJIBKUX JIIOJICH;

BBITIOJIHSATH CBOIO YaCTh pabOThI, JOCTUTAsl KAUECTBEHHOTO PE3yJIbTaTa 10 CBOEMY HAIPABJICHUIO U KOOPIUHUPYS CBOM JEHCTBUS C APYTMMH YiIEHAMH KOMaHIbl;
OIICHUBATh KAYE€CTBO CBOETO BKJIa/Ia B OOIIMI MPOIYKT MO KPUTEPHUAM, CAMOCTOSATELHO ChOPMYyITMPOBAHHBIM YYACTHUKAMHU B3aHMOJICHCTBUSI.

yHI/lBepcaJ'[LHI)Ie PETYyJIsATUBHBIC IleﬁCTBHH

Cmoopzaﬂusauuﬂ:

BBISBIISITH TPOOJIEMBI B )KM3HEHHBIX U YUE€OHBIX CUTYAIUSIX, TPEOYIOMINX ISl PelIeHus PU3NIEeCKUX 3HAHUI;

OpPMEHTHPOBATHCA B PA3NUYHBIX [TOAX0JaX MPUHATHUS pelIeHNH (MHIUBUAYAIbHOE, IPUHATHE PEICHUS B TPYIIE, MPUHITHE PEIICHHU TPYIIIoii);

CaMOCTOSITETIFHO COCTaBIIATh aJTOPUTM pelieHns (PU3NUeCKON 3a/Ia4uy WM TJIaHa UCCIIEOBAHMUS C YIETOM UMEIOIIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMeHTUPOBaTh NpeJlaracéMble BApHAHThI PEIICHUH;

JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PELICHUE.

Camoxonmpons (pepnekcusn):



e  J1aBaTh aJICKBATHYIO OIIEHKY CUTYallU{ U MPEAJaraTh IUIaH e€ N3MEHEHNUS;

e  OOBSACHATH MPUYUHBI JOCTHKCHUS (HEIOCTHKEHUS) PE3yJIbTaTOB ACSITEILHOCTH, aBaTh OIICHKY MPHOOPETEHHOMY OIIBITY;

e BHOCUTh KOPPEKTHUBBHI B JICATEIBHOCTh (B TOM YHCJIEC B XOJ BBIMOJHEHUS (U3NYCCKOTO HCCICIOBAHMS WU TPOCKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB,
M3MEHUBIIINXCS CUTYAIlNi, YCTAHOBJICHHBIX OIIMOOK, BOHUKIINX TPYIHOCTEH;

e  OIICHUBATH COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM.

IMoyuoHaNbHBLE UHMENTIEKM:

e  CTaBUTH ce0sl Ha MECTO JPYToro YeIOBeKa B XO€ CIOpa WU TUC KYCCHU Ha HAYYHYIO TeMY, TOHUMAaTh MOTHBBI, HAMEPEHHS U JIOTHKY JIPYTOTO.
Ilpunamue cebsa u opyzux:

e MpH3HABaTh CBOE MPABO HA OMIMOKY MPH peIICHUH PU3MUECKHUX 3a/1a4 WIIM B YTBEPIKICHUSIX HA HAYYHBIE TEMBI H TAKOE JKE MPaBo JIPyroro.

HNPEIMETHBIE PE3YJIBTATDBI

7 KJIACC

[TpeameTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPaXaTh CHOPMUPOBAHHOCTD Y OOYHAIOLIMXCSI YMEHUI:

e  HCINOJIB30BATH MOHATHS: (PU3NUCCKHE U XUMHUYCCKHE SBJICHUS; HAOJIOICHHUE, SKCIIEPUMEHT, MOJIC)Ib, THIIOTE3a; SAMHHUIBI (PU3NUSCKUX BEIIMYUH, aTOM, MOJICKYJIa,
arperatHble COCTOSIHHS BelIecTBa (TBEPAOE, KHUIKOE, Ta3000pa3HOE); MEXaHUIECKOe JIBUKEHHE (paBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAEKTOPHS,
paBHOJIEHCTRYIOMIAs CHJI, ehopMaltus (yrnpyras, IacTUIecKas ), HEBECOMOCTb, COOOIIAIOIIMECS COCY/IbI;

e paznuyath sBiacHUs (AudQy3us; TEIIOBOE IBUKCHHE YaCTHUI[ BEIIECTBA; PABHOMEPHOE JIBMKCHUE; HEPABHOMEPHOE JBMXKCHUE, MHEPIIHSI, B3aUMOJICHCTBHE TEIT;
paBHOBecHe TBEP/IBIX TEIl C 3aKPETIEHHON OCHIO BpallleHUs; Tiepeada AaBlIeHUs TBEPABIMU TEIIaMH, KUJIKOCTSIMH M ra3aMu; aTMOC(EpHOE IaBJICHUE; IUIaBaHUE
TEN; TMPEeBpAIIeHNs MEXaHMYECKON SHEpruu) 1O OMUCAHHIO MX XapaKTePHBIX CBOMCTB M HA OCHOBE OIMBITOB, JIEMOHCTPUPYIOIINX JaHHOE (DU3HUYECKOE SIBICHHE;

e  pacro3HaBaTh MPOSIBICHUE HM3YYCHHBIX (DU3UUECKUX SIBJICHUN B OKPYXKAIOIIEM MHUpPE, B TOM 4Hcie (QU3NYCCKUE SBJICHUS B MPUPOJIC: IPUMEPHI IBUKCHUS C
Pa3IMYHBIMUA CKOPOCTSIMH B )XKHBOW W HEXXHBOW MPHUPO/IE; AEUCTBUE CUIIBI TPEHUS B MIPHUPOJIE U TEXHUKE; BIUSIHUE aTMOC(HEPHOTO JaBIICHUS Ha )KMBOW OpPTaHU3M;
TUTABaHUE PHIO; phIUard B TeJe YeJIOBEeKa; MPH ATOM MEePEBOIUTH MPAKTHUECKYIO 33/1a4y B yUeOHYIO, BBIACIATH CYIIECTBEHHBIE CBOMCTBA/TIPU3HAKN (DU3HUECKUX
SIBJICHUI;

e  OIKCHIBATH U3yUCHHBIC CBONCTBA TeJI U (PU3MUYCSCKHUE SBJICHUS, UCIIOIb3Ys (PU3MUCCKUE BEIHMUMHBI (Macca, 00bEM, TUIOTHOCTh BEILIECTRBA, BPEMS, IyTh, CKOPOCTbD,
CpeIHsIsl CKOPOCTh, CHJIa yIPYTOCTH, CHJIa TSHKECTH, BeC Tella, CHUila TPEHUs, JJaBJieHrue (TBEPIOTO Teja, )KUIKOCTH, Ta3a), BEITAIKABAIONIAS CHJIa, MEXaHUYeCKas
paboTa, MOUTHOCTbh, TIEYO CHIIBI, MOMEHT CHIIbI, KOA()(OUIIMEHT TOIEe3HOTO JeHCTBHUS MEXaHU3MOB, KHHETHUYECKAsl U MOTCHIMAIbHAS SHEPTHsl); IPU ONMUCAHUU
MPaBHJILHO TPAKTOBATh (PM3UYCCKUI CMBICI UCIOJIb3YEMbBIX BEJIUYMH, UX 0003HAUCHUS U CIUHUIBI (DU3MUCCKUX BEJIUYHMH, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIIHE
JAHHYIO (DU3MUYECKYIO BETMYMHY C APYTUMH BEIMYHMHAMU, CTPOUTH TPAPUKU U3YUSHHBIX 3aBUCUMOCTEH (DU3MIECKUX BEIHYWH;



XapaKTepH30BaTh CBOWCTBA Tell, (M3NYECKUE SBICHHUS W MPOIECCH, UCIOIB3Ys MpaBUia CIIOKEHUS CHII (BIOJH OIHOM mpsMoii), 3akoH ['yka, 3akon Ilackas,
3aKOH ApxuMena, MpaBWIO paBHOBecHs pbruara (O0Ka), «30J10TO€ NPaBHIO» MEXAaHWKH, 3aKOH COXPAaHEHHS MEXaHMYECKOM SHEpruy; NMpU 3TOM [aBaTb
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA H 3alTUCHIBATH €r0 MaTeMaTHYECKOE BHIPAKECHUE;

OOBACHATH (PM3UYECKHE SIBICHHA, TPOIECCHl W CBOWCTBA TEJN, B TOM YHCJIE€ W B KOHTEKCTE CHTyallnd MPaKTHKOOPHEHTHPOBAHHOTO XapaKTepa: BBHISBIATH
MIPUYUHHO-CIICJICTBCHHBIC CBSI3U, CTPOUTh OOBCHEHUE U3 1—2 JIOTMYECKUX IIaroB ¢ OMOPOW Ha 1—2 M3YYEHHBIX CBOWCTBA (DU3MUYECKUX SBICHUMN, (DU3HUECKUX
3aKOHA WJIA 3aKOHOMEPHOCTH;

pemats pacd€THbIe 3amadn B 1—2 MEHCTBHS, WCTONB3YS 3aKOHBI M (POPMYJIBI, CBS3bIBarOIIne (HM3WYECKHe BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBHS 3a/Ia4d
3aMMChIBaTh KPATKOE YCIIOBHE, MOJCTABIATH (PU3NUECKHE BEIMYWHBI B (OPMYJBI M MMPOBOAMTH PACUETHI, HAXOAUTH CIPABOYHEIE NaHHBIE, HEOOXOIMMBIE IS
peleHus 3aaay, OLeHUBATh PEANUCTHYHOCTD MOTYYeHHON (U3HMYECcKON BETMYUHEI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIINTH MPU MOMOINN (PH3MYECKUX METO/OB; B OMUCAHWH HUCCIEIOBAHUS BBIAEIATH MPOBEPSIeMOe MPEINOIOKEHIE
(Tumotesy), pa3nuyaTh U MHTEPIPETUPOBATH MMOIYICHHBIA Pe3yabTaT, HAXOAUTh OIMIHOKH B XOZIe OMBITA, IEJIATh BBIBOABI TI0 €T0 Pe3ylbTaTaMm;

NPOBOJMTH OMBITHI IO HAOMIOACHHUIO (PU3NYECKUX SIBICHUN WK (PU3MIECKUX CBOMCTB Tel: (pOpMYyIHpPOBATH POBEPSIEMBIC MPEATION0KEHHSI, COOUPATh YCTAHOBKY
U3 TIPEATIOKEHHOT0 000PYIOBaHMUS, 3aIIUCHIBATH X0 OMbITa ¥ (YOPMYIHPOBATH BEIBOBI;

BBITIOTHSTE TIPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHHU, MacChl Tena, 00bEMa, CHIIBI M TeMIIepaTyphl C HCIIOIF30BaHMEM aHAIOTOBBIX W MHU(POBBIX MPUOOPOB;
3aIMChIBATh MMOKa3aHUs MPUOOPOB C YUETOM 3aIaHHOM aOCOFOTHOM MOTPEITHOCTH U3MEPEHUH;

NPOBOJNTH MCCICAOBAHME 3aBUCHMOCTH OIHOW (PM3MYECKON BEIMYHMHBI OT JIPYroil ¢ MCHONB30BAHMEM MPSIMBIX M3MEPEHUH (3aBUCHMOCTH IyTH PaBHOMEPHO
JBIKYIIETOCS Tella OT BPEMEHHU JIBIKSHHS Tella; CHJIBl TPEHHS CKOJBKEHHS OT Beca Tejla, KauecTBa 0OpabOTKU MOBEPXHOCTEH TeN M HE3aBUCUMOCTH CHIIBI Tpe-
HUSl OT IUIOM[AAN COMPHKOCHOBEHHS TEIN;, CHIIBI YIPYTOCTH OT YIUIMHEHHUS TPYXXUHBI; BBITAIKUBAIONIEH CHIIBI OT 00BhEMa MOTPYKEHHOH YacTH Tela W OT
INIOTHOCTH KUJKOCTH, e€ He3aBHUCHUMOCTH OT MJIOTHOCTHU TCIa, OT FJ'Iy6I/IHBI, Ha KOTOPYIO HNOTPYIKEHO TEJIO, YCJIOBI/II\/'I I1aBaHUs TCII, }/CJIOBI/II\/'I paBHOBECHA pblyara
1 OIJIOKOB); y4acTBOBaTh B IUIAHWPOBAaHWU Y4eOHOTO WCCIIEOBaHUS, COOMpPATh YCTAHOBKY M BBITIONHATh W3MEPEHHS, CIeIys NPEAIOKEHHOMY TUIaHy,
(hukcupoBaTh pe3yNabTaThl MOMYYEHHONW 3aBHCUMOCTH (PU3NYECKHX BEIHYMH B BHJE IMPEIJIONKEHHBIX TaONWIl U TpadHKOB, JENaTh BBIBOJBI 10 Pe3yJIbTaTaM
MCCIIETIOBAHUS;

IMPOBOJUTE KOCBCHHBLIC U3MEPCHUA q)HSH‘ICCKPIX BCJIMYUH (HJ'IOTHOCTL BeUIECTBA XUAKOCTHU U TBépI{OI‘O TCJia; CUJia TPCHHUA CKOJIBXCHUA, JTaBJICHUE BO3/YyXa,
BBITAJIKABAIOIIAs CHJIA, JISHCTBYIOMIAs HA MOTPYXKEHHOE B JKUIKOCTH TENO; KO3()(PHUIMEHT MONe3HOro JeHCTBUS MPOCTHIX MEXaHU3MOB), CIIEAYS MPEII0KEHHOM
WHCTPYKITUH: TIPH BBHITIOTHEHHH NU3MEPEHHI COOMPATh IKCIIEPUMEHTAIFHYIO YCTAHOBKY M BEIYUCIISITh 3HAYSHHE NCKOMOW BEITMYUHBL;

coOJII0IaTh TIpaBUIIa TEXHUKK 0€30MacHOCTH MpU paboTte ¢ 1abopaTopHBIM 000PYI0BaHHEM;

YKa3bIBaTh MPUHIUIIGI AEHCTBUS TPUOOPOB M TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYbI, OapOMETp, phldar, MO IBUKHBIHI
Y HETIOABIKHBINA OJIOK, HAKIIOHHAS TUIOCKOCTB;

XapaKTepU30BaTh MPHHIUIEI ACHCTBUST M3YYEHHBIX NPHOOPOB M TEXHUUECKUX YCTPOWCTB C OMOPOH HA MX OMUCAHUS (B TOM YHCIIE: TIOAIIUITHUKH, YCTPOHCTBO
BOJIOTIPOBOJIA, THIPABIUYECKUI Tpecc, MaHOMETpP, BHICOTOMEp, IMOPIIHEBOW HACOC, apeoMeTp), UCIOJNIb3ys 3HAHWS O CBOMCTBaX (PU3MYECKHX SBICHUH U
HeoOXouMble (PU3NUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOJIUTH TIPUMEPHI / HAXOAUTh WHPOPMAIUIO O TIPUMEPax MPAKTUYECKOTO HCIONb30BaHUS (DM3NYECKUX 3HAHWH B MOBCEJHEBHOW >KWU3HHU Ui 0OecreueHHs
0e30MmacHOCTH MPHU 00palleHHH ¢ TPUOOPaMHU U TEXHUICCKUMH YCTPOHCTBAMH, COXPAHEHHS 30OPOBbS U COOJIIOCHHS HOPM DKOJIOTHYECKOTO ITOBEACHUS B OKPY-
JKarollen cpee;

OCYIIECTBIATH OTOOP MCTOYHUKOB MH(pOpMAIMK B ceTH MHTEpHET B COOTBETCTBUU C 33JJaHHBIM TIOMCKOBBIM 3aIpOCOM, HA OCHOBE MUMEIOIINXCS 3HAHUN U MyTEM
CpaBHCHUA PA3JIMYHBIX MCTOYHHKOB BBIACIATH I/IH(i)OpMaHI/II-O, KOTOpas ABJIACTCA HpOTI/IBOpe‘{HBOﬁ WM MOXKET OBITH HG}IOCTOBCpHOfI;



WCTIOJB30BaTh IPH BBHIMIOIHEHWH YYeOHBIX 33/JlaHUH HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy (DM3MUECKOTO COmep:KaHWs, CIIPaBOYHBIE MAaTEpPHAallbl, PECypCHI CETH
WHTepHeT; BIaeTh NpUEMaMu KOHCTICKTUPOBAHMS TEKCTA, MPeoOpa3oBaHus HH()OPMAIIMU U3 OJJHON 3HAKOBOU CUCTEMEBI B IPYTYIO;

CO3/1aBaTh COOCTBECHHBIC KpPAaTKHWE MUCHMECHHBIC M YCTHBIC COOOINECHUS HAa OCHOBE 2—3 UCTOYHHMKOB MH(pOpMAanuu (HPU3MUYECKOTO COACPKAHHS, B TOM YHCIC
MyOMYHO AENaTh KpaTKHWe COOOMICHHS O Pe3yibTaTaX MPOEKTOB WM y4eOHBIX MCCIIEOBAHWH; MPU STOM T'PAMOTHO HCIOIB30BaTh W3YYEHHBIA MOHITHUHHBIA
amnmapart Kypca QU3uKH, COMPOBOKIATH BEICTYIUICHUE MPE3SHTAINCH;

MIPH BBHITIOJTHCHUM Y4YEOHBIX TPOCKTOB M HWCCIICJIOBAHUN PacHpeleNsiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHHM C TOCTaBICHHBIMH 3aJladyaMH, CICIUTH 3a
BBITMIOJTHEHWEM IUIaHA JEHCTBHH, aJ€KBAaTHO OIIEHWBAaTh COOCTBEHHBIA BKIAJ B JAEATEIHHOCTH TPYIIIBI, BHICTPAMBATh KOMMYHHKATHBHOE B3aWMOJIEHCTBHE,
YYUTHIBast MHEHUE OKPYKAIOIIHX.

8 KVIACC

[TpeameTHbIe pe3yabpTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPaXaTh COPMUPOBAHHOCTD Y O0YHAIOIIMXCSI YMEHUI:

UCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYII, TEIUIOBOE IBMKEHUE aTOMOB M MOJICKYJI, arperaTHhIC COCTOsHUS BEIIECTBa, KpUCTAIUIMYECKHE U aMop(dHbIe
T€Ja, HACBIIECHHBIM M HEHACBHIIICHHBINA I1ap, BIAXKHOCTb BO3[yXa; TEMIIEpATypa, BHYTPEHHsSS 3HEPIUs, TEIUIOBOM JBUIATElb; JIEMEHTAPHBIN 3JICKTPUYECKUN
3apsif, NEKTPUIECKOE T0JIe, IPOBOIHUKH U TUAIEKTPUKH, IOCTOSHHBINA JIEKTPUYECKAN TOK, MATHUTHOE TIOJIE;

pasnuyath siBICHHS (TEIUIOBOE pacIIMpeHue/ckaTre, Teryonepeaada, TEIIOBOE PaBHOBECHE, CMaYMBaHUE, KAMUIAPHbBIC SBICHUS, HCIapeHHe, KOHACHC Ay,
TUTaBJIEHUE, KpHUcTajuin3auus (OTBepAeBaHME), KUIIEHHE, Teryonepenadya (TEeIUIONPOBOJIHOCTh, KOHBEKIMS, M3JIyUYEHHUE); SJIEKTpU3aLUs Tel, B3aUMOJIEHCTBHUE
3aps0B, AEUCTBUSA JJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHHE, B3aNMOACHCTBHE MArHUTOB, IEHCTBHE MAarHHTHOTO TIONS HAa MPOBOJHHK C TOKOM,
3NIEKTPOMArHUTHASI MHAYKLMA) 110 ONMCAHHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB, IEMOHCTPUPYIOLINX JAaHHOE (pru3nyecKoe SIBJICHNUE;

pacro3HaBaTh MPOSIBICHUE W3YYCHHBIX (DU3UUECKUX SBICHUH B OKPYXKAIOIEM MUPE, B TOM YKCIIe QU3MUYECKHE SBICHUS B IPUPOJIE: IOBEPXHOCTHOE HATIKEHHE
Y KanWUIApHbIEC SBJICHUS B NPUPOAE, KPUCTAJUIBI B Mpupoze, uinyueHue ConHLa, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHuE POCHI, TyMaHa, WHes,
CHETa; 3JIEKTPUUYECKHE SBICHUS B aTMOC(epe, SIEKTPUIECTBO KHUBBIX OPraHU3MOB; MAarHUTHOE 10J1€ 3eMJIH, Aper() MO0 COB, POJIb MArHUTHOTO MOJIS YIS KU3HU
Ha 3emJie, OJSIPHOE CUSHIE; TPU 3TOM MEPEBOUTH MPAKTHUECKYIO 33/1a4y B YU€OHYIO, BBIJICJISATH CYIIECTBEHHbIE CBOMCTBA/MPU3HAKY (PU3NYECKUX SIBICHU;
OTMCHIBATh M3YUYCHHBIC CBOWCTBA Tel M (M3MUYECKHE SBIICHHUS, UCTIONB3Ys (U3NUECKUE BEIUYMHBI (TeMIiepaTypa, BHYTPEHHsISI SHEPIHsl, KOJIUYECTBO TEIUIOTHI,
yIenbHas TEIUIOEMKOCTD BEIECTBA, YAEJIbHAs TEMJIOTa IUIaBICHHUs, YACIbHAs TEIUIOTa NapooOpa3oBaHus, yAeIbHas TEIyIoTa CrOpaHHs TOIUIMBA, KOA(PQPHUIUEHT
IIOJIE3HOTO JICHCTBUS TEIUIOBOM MAaIlMHbBI, OTHOCUTENbHAS BIAXXHOCTh BO3[yXa, JIEKTPUUYECKUI 3apsij, CHUIa TOKA, JIEKTPUUECKOE HANPsKEHNE, COTPOTHBIICHHE
NPOBOJIHUKA, YACIBHOE CONMPOTHBIICHHE BEIIECTBA, PadOTa W MOIIHOCTH 3JIEKTPHUUECKOTO TOKA); MPH OMMCAHWW TPABHIBHO TPAKTOBATh (PU3MYECKHIA CMBICI
UCIIOJIB3YEMbIX BEJIMYMH, 0003HAUCHHUA M €IUHMLBI (U3NUYECKUX BEIMYMH, HAXOAMTH (POPMYJIBI, CBSI3BIBAIOLIME AAHHYIO (U3UUECKYIO BEIMYHHY C APYTHUMHU
BEJIMYMHAMH, CTPOUTH I'PpaMKH U3yUEHHBIX 3aBUCUMOCTEN (PU3NIECKUX BEIMYMH;

XapaKTeprU30BaTh CBOMCTBA Tell, (PU3UUECKHUE SIBICHHUS U MPOIIECCHI, UCIIOJIb3YSI OCHOBHBIE TIOJIOKEHUS MOJIEKYIISPHO-KHHETHYECKON TEOPUH CTPOSHHS BEIeCTRa,
NPUHIMIT CYNEpHO3UIUH MoJied (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsjaa, 3akoH Oma ans ydacTka uenu, 3akoH JDxoyns - JleHma, 3akoH
COXpaHEHHs SHEPIHHU; IIPU STOM J1aBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA H 3allCHIBATh €r0 MaTEMAaTHYECKOE BHIPAKEHUE;

00BSICHATh (prU3MYecKHe Mpolecchl U CBOKMCTBA TEN, B TOM YHCIIE M B KOHTEKCTE CHTYallUi MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH MPUYNHHO--
CJICJICTBEHHEIE CBS3H, CTPOUTH OOBsICHEHUE U3 | - 2 JIOTMYECKHUX IIAroB C ONOPoi Ha | - 2 U3y4eHHBIX CBONHCTBA (DU3NUECKUX SBICHUH, QU3NIECKUX 3aKOHOB MIIN
3aKOHOMEPHOCTEH; pemaTh pacuéTHble 3aJauu B 2 - 3 [EHCTBHS, UCIONB3Ys 3aKOHBI U (HOPMYJIbI, CBS3bIBAIOIINE (PU3NUECKUE BEITMYMHBI: HA OCHOBE aHaIM3a



YCIIOBHUS 3aJIa4M 3alHMChIBATH KPATKOE YCIOBHE, BBISBIIATH HEJIOCTATOK JAHHBIX JIIS PEIICHUS 3aJIa4d, BBHIOUPATh 3aKOHBI M (OPMYJIBI, HEOOXOAMMBIC ISl €€
pelICHYUs, TPOBOUTH PAacUEThl U CPAaBHUBATH IMOJIYYCHHOE 3HAUCHHE (DU3MUYCCKONM BETMUNHBI C U3BECTHHIMU JIAHHBIMU;

pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh MPU MOMOIM (PU3UYESCKUX METOJIOB; WCIIONIB3YS OINMCAHUE WCCIICOBAHUS, BBIJEISTH IPOBEPSIEMOC
NPEIOJIOKEHHE, OIICHUBATh MPAaBUIIBHOCTD MOPSAKA MIPOBEICHS UCCIIEIOBAHNUS, JIeNIaTh BHIBOJIBI,

MIPOBOJIUTH OMBITHl TIO HAOIOJICHUIO (DU3NYCCKUX SBICHHUNA WM (PU3UYECKUX CBOWCTB Tell (KaMWLISPHBIC SBICHUS, 3aBUCHMOCTH JIaBJICHUS BO3IyXa OT €ro
00BEMa, TeMrepaTypbl; CKOPOCTH MPOIecca OCTHIBAHUS/HArPEBAHMSI TIPU U3IYUYCHUHU OT I[BETA M3JTyYarOIICH/TOTIOMAONICH TOBEPXHOCTH; CKOPOCTh UCTIAPEHHUS
BOJIBI OT TEMITEPATYPbHI KUAKOCTH W TUIOMAIN ¢€ MOBEPXHOCTH; MEKTPH3AIUS TEI U B3aUMOJICHCTBHE IEKTPUICCKHUX 3aps/IOB; B3aUMOJCHCTBHE MOCTOSTHHBIX
MarHUTOB, BU3yaTH3allisl MATHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB; JEWCTBHSI MATHUTHOTO TOJIS HA MIPOBOJHHUK C TOKOM, CBOMCTBA 3IIEKTPOMArHHUTA, CBOUCTBA
3NIEKTPOJIBUTATENISl IOCTOSHHOTO TOKA): (hOPMYIUPOBATH MPOBEPSICMBIC MPEIIIOI0KEHHsI, COOMpPaTh YCTAHOBKY M3 MPEIOAKEHHOTO O00OpPYJIOBaHUS; OMHCHIBATH
XOJI OTIBITAa U (POPMYITUPOBATEH BHIBOIBI;

BBIMOJTHATH MPSIMbIC U3MEPEHHS TEMIICPATYPhl, OTHOCHTEILHOW BIAXXHOCTH BO3IyXa, CHIIbI TOKA, HANMPSDKEHHS C HCIOIH30BAHUEM aHAIIOTOBBIX MPUOOPOB H
JATYNKOB (PM3NUECKUX BEJIMYWH; CPABHUBATH PE3YJIbTAaThl H3MEPECHUH ¢ YIETOM 3ajaHHON aOCOMIOTHOH MOTPEIIHOCTH;

NPOBOJMTH HCCIEOBAHUE 3aBHCUMOCTH OJHOW (PU3MYECKOH BEIMYMHBI OT JIPYrol C WCIOJNB30BAaHHEM MPSIMBIX H3MEPEHUH (3aBUCHMOCTH COINPOTHBIICHHS
MPOBOJIHUKA OT €ro JJTUHBI, TUIOMAaN MOMEePEYHOro CEYCHUS U YICIBLHOTO COMPOTURIICHHS BEIIECTBA MPOBOJHKUKA, CHIIBI TOKA, UIYIIEro Yepe3 MPOBOIHUK, OT
HaNpsDKEHUS] Ha TPOBOJHUKE; HCCIENOBAaHHE IOCIEAOBATEIBHOTO W MapajiebHOTO COCJUHEHUH MPOBOJHWKOB): TUIAHMPOBATh HCCIIEIOBAHUE, COOHMpATh
YCTAHOBKY U BBHIMOJIHATH U3MEPEHHUS, CIIEys MPEUIOKEHHOMY TUTaHy, (GDUKCUPOBATh Pe3yJIbTAThI MOJYUYCHHOW 3aBUCUMOCTH B BUZIC TaONUI U TpadHKOB, JeNaTh
BBIBOJIBI IT0 PE3yJIbTaTaM UCCIICIOBAHUS,

NPOBOJIUTH KOCBEHHBbIC H3MEpeHUs (u3nyeckux BedWuyuH (yAeldbHAs TEIIOEMKOCTh BENIECTBA, COMPOTHBICHHE IPOBOJHUKA, paboTa W MOIIHOCTh
ANEKTPUYECKOTO TOKA): IUIAHUPOBATh M3MEPEHHs, COOMpaTh KCIECPUMEHTAIBHYIO YCTAHOBKY, CIEAysl TPEAIOKEHHOW HHCTPYKIHMH, W BBIYHCIATH 3HAUYCHHUCE
BEJINYVHBI,

co0JI01aTh TIpaBUIIa TEXHUKH 0€30MaCHOCTH MPU paboTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM;

XapaKTepH30BaTh NPUHIIMITBI ICHCTBUSI M3YYEHHBIX MPHUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOM Ha MX OMUCAHMS (B TOM YHCIIE: CHCTEMa OTOIUICHHSI JIOMOB,
TUTPOMETP, MapoBasi TypOuHa, aMIepMeTp, BOIBTMETP, CUETUMK IEKTPHUECKON IHEPTHH, IEKTPOOCBETUTENBHBIE MIPUOOPHI, HArPEBATENBHBIE 3JIEKTPOIIPUOOPHI
(TpuMepsl), NEKTPUUECKUE TIPEAOXPAHUTEIH; DIICKTPOMATHUT, JJIEKTPOIBUTATENh MOCTOSIHHOTO TOKA), UCIOJb3Ysl 3HAHUS O CBOMCTBAX (DM3MUECKHUX SBICHHUN W
HEoOXoUMbIe (hPU3NYECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA M W3MEpUTEIbHBIE MPUOOpPHI MO CXEMaM M CXEMaTHYHBIM PHCYHKaM (KHIIKOCTHBIH TEPMOMETp, TEpMOC,
MICUXPOMETpP, THIPOMETp, JBHIraTelb BHYTPSHHETO CrOPAaHHWs, DIEKTPOCKOIN, PEOCTAT);, COCTABISTH CXEMbI JJEKTPHUSCKHX IEMed C TOC/IeA0BaTEeIbHBIM U
napayiebHBIM COSTMHEHUEM 3JIEMEHTOB, pa3indasl yCIOBHbBIC 0003HAUCHHSI SJIEMEHTOB JICKTPHUYCCKHX LICTICH;

NPUBOJIUTH TPUMEPI/HAXOAUTh MH(POPMAIHIO O TpUMEpax MPaKTHUECKOrO HCIONb30BaHHs (DU3NYECKUX 3HAHWI B MOBCEIHEBHOH >KW3HU JUIsl oOecreueHHs
0e30macHOCTH TIPH OOpaIIeHUH ¢ MPUOOpPaMU M TEXHUUYECKHUMH YCTPONCTBAMH, COXPAHEHUS 370POBHS M COONIOACHHSI HOPM JKOJIOTHYECKOTO IOBEICHUS B
OKpY>Kalolllel cpene;

OCYLIECTBJIATE ITOMCK I/IH(i)OpMaIH/II/I @HSHLICCKOFO COICPpKaHUA B CECTU HHTCpHeT, Ha OCHOBE HMMCIOIIUXCA 3HAaHUHU U HYTéM CpaBHCHUSA OOIOJIHUTCIIBHBIX
HCTOYHUKOB BBIJACIISATH I/IH(i)OpMaHI/IIO, KOTOpas ABJIACTCA HpOTHBOpe‘-IPIBOﬁ WM MOXKET OBITh He)lOCTOBepHOﬁ;

UCIIONb30BaTh IMPH BBHINIOJHEHUH YYEOHBIX 3aJaHUH HAYYHO-TIOMYJSIPHYIO JINTEpaTypy (M3UYECKOTO COJIEPIKaHUs, CIPABOYHBIE MATEPHAIbl, PECYpChl CETH
WHTepHeT; BIaeTh NpuéMaMu KOHCIIEKTHPOBAHHS TEKCTA, IPeo0pa3oBaHus HH()OPMAIIUK 13 OJHON 3HAKOBOUM CUCTEMBI B IPYTYIO;



C03/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KPAaTKHWE YCTHBIE COOOMmEeHwMsI, 00001mas nHHOPMalnio U3 HECKOIBKUX UCTOYHHKOB (PH3MYECKOTO COAEP)KaHUs, B TOM
qHClie MyOJIUYHO MPEACTABIATh PE3yJIbTaThl MPOSKTHOW WJIM WUCCIEAOBATEIBCKON NIEATEIBHOCTH; TIPH 3TOM I'PAMOTHO HCIOJIb30BaTh M3YUYCHHBIN MOHATHIHBIN
amnmapart Kypca QU3uKH, COMPOBOKIATH BEICTYIUICHUE MPE3SHTAINCH;

NPY BBIMOJIHEHHN YYEOHBIX MPOCKTOB W HCCIENOBAHUN (DU3NYECKHUX TPOILIECCOB PACHPENCNATh OOSI3aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMH
3a/la4yaMH, CJICIUTh 3a BHITIOJTHCHUEM TUTaHA JCHCTBUI U KOPPEKTUPOBATh €T0, aJICKBATHO OLIEHUBATh COOCTBEHHBIH BKJIA]l B JICATSILHOCTh TPYIIIHBI; BEICTPAUBATH
KOMMYHHUKAaTHBHOE B3aMMOJICHCTBHE, TIPOSIBIISISI TOTOBHOCTh pa3peliaTh KOH(PIUKTHI.

9 KJIACC

[IpenmeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE IOJDKHBI OTpaXkaTh CHOPMHUPOBAHHOCTD Y O0YUAIOLINXCSl YMEHUI:

UCIIOJIb30BaTh TOHSTHS: CHUCTeMa OTCuéTa, MaTepHajbHas TOYKa, TPACKTOPHUS, OTHOCHUTEIHHOCTh MEXaHHYECKOTO [BWKEHUs, nedopmanus (ynpyras,
IUTACTUYECKas), TPEHUE, LIEHTPOCTPEMHUTEIBHOE YCKOPEHUE, HEBECOMOCTh M MEPErpy3KH; LIEHTP TSDKECTH; aOCOJIIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPIOTO
Tesa, paBHOBECHE; MEXaHUUECKUE KOJeOaHWsI U BOJIHBI, 3BYK, HH(PA3BYK M yIbTPa3BYK; AJIEKTPOMATHUTHBIC BOJIHBI, IIKAJIA 3JEKTPOMATHUTHBIX BOJH, CBET,
OIU30PYKOCTh U JTAIbHO30PKOCTD, CIIEKTPbI HCIYCKAHHSA U TOTJIOMIECHHST; anb(da, 0eTa U raMMa-u3ITydeHHs, H30TOIIbI, s/IepHas SHEPTeTHKA,

pasnyaTh SABICHUS (paBHOMEPHOE M HEpaBHOMEPHOE NPSMOJHMHEHHOE IBIKCHHE, PAaBHOYCKOPEHHOE MPSMOJMHEHHOE IBIKEHHE, CBOOOAHOE MaJeHUE Ted,
paBHOMEpHOE JBUKEHHE 1O OKPYKHOCTH, B3aUMOJICHCTBUE Tell, PEaKTUBHOE ABIKCHUE, KoliebaTenbHOe ABMKEHHE (3aTyXalolle U BEIHYK/ICHHbBIE KOJeOaHms),
PEe30HaHC, BOJIHOBOE ABUXXECHUE, OTPAKEHUE 3BYKa, IPSMOIIMHENHOE PACIIPOCTPAHEHHE, OTPAXKEHUE U IPEIOMIICHHAE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA,
pasJio’keHue OeJoro CBeTa B CIEKTP M CJIOXKEHHE CIEKTPAlbHBIX IIBETOB, AHMCIEPCHUSl CBETA, €CTECTBEHHAS PAaJHMOaKTHBHOCTh, BOSHUKHOBEHHE JIMHEHYATOrO
CHEKTpa U3JTY4YEHHs]) IO OIMCAHMIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIKX JaHHOE (PU3UUECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (QU3MUYECKHX SIBJICHUU B OKpYXamoleM MHupe (B TOM 4ucie QU3HYECKHe SBJICHHUS B MPHPOJIE: MPHIUBBI U OTJIUBHL,
JBIKEeHHE TulaHeT COTHEYHOHW CHCTEMBI, PEAKTHUBHOE JBIUKEHHE KMBBIX OPraHM3MOB, BOCIPHUATHE 3BYKOB KUBOTHBIMH, 3€MJIETPSICEHHE, CEHCMUYECKHE BOJHBI,
IyHaMH, 3XO0, LBETa TeJl, ONTUYECKHUE SBJICHUS B IPHUPOAE, OMOIOTHYECKOE ACWCTBHE BUAMMOIO, YJIbTPa(HUOIETOBOTO M PEHTTEHOBCKOI'O W3JIyYEHHIA;
€CTECTBEHHBI PaJUOaKTUBHBI (OH, KOCMUYECKHE Iy4YH, PaJdOaKTUBHOE HU3INIyUeHHE IMPHUPOAHBIX MHUHEPAIOB; JCHCTBHE PaJUOAKTHUBHBIX H3IYYCHUH Ha
OpraHu3M YelloBeKa), IPH ATOM TMEPEBOIUTH MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BELICISTh CYIIECTBEHHbIC CBOMCTBA/IPU3HAKN (PH3MUYECKHX SIBICHHIA;

OIMCHIBATh W3YyUCHHbIC CBOMCTBA TeNl U (PU3MUECKHUE SIBICHUS, UCIONB3Ys (U3NUECKUE BEIMYMHBI (CPEIHss U MTHOBEHHAs] CKOPOCTh TeJla MPH HEPaBHOMEPHOM
JBWKEHHUH, YCKOPEHHUE, TIepeMelIeHne, TyTh, YIIIOBasi CKOPOCTh, CHJIa TPEHUS, CHJIa YIIPYTOCTH, CHIIA TSHKECTH, YCKOpEHHe CBOOOIHOTO MaJICHNsI, BEC Tella, UM-
MYJIbC TEJa, UMITYJIEC CHIIbI, MEXaHUYEeCcKasi padoTa U MOIIHOCTh, MIOTEHIINANIbHASL SHEPTHS TeNa, MOJHIATOTO HaJl TOBEPXHOCTHIO 3e€MJITH, MOTEHIMAIbHASI SHEPTUs
C)KaTOW MPY>KUHBI, KHHETUUECKAsI SHEPTHsl, ITOJTHAS MEXaHUUECKasi SHEPTHsl, IEPUOJ U YaCTOTa KojeOaHUH, [UIMHA BOJIHBI, IPOMKOCTh 3BYKa U BBICOTA TOHA, CKO-
POCTb CBETa, IMOKa3aTelb MPEIOMIICHHS CPe/bl); IPU ONMMCAHUX NMPABHIBHO TPAKTOBATH (PM3MUECKUI CMBICT HCHOIb3YEMbIX BEIMYMH, 0003HAYCHHS U €IUHHIIBI
(bu3MYecKnX BENUYMH, HAaXOJWTh (OPMYIBI, CBS3BIBAIONINE JaHHYIO (DH3HYECKYI0 BEIMYMHY C JPYTUMH BEIMYWHAMH, CTPOUTh TpadUKH H3yYEHHBIX
3aBUCUMOCTEN (PU3NUECKUX BEIMYHUH;

XapaKTepH30BaTh CBOMCTBA TeJ, (hU3MYECKUE SIBICHUS W IPOLECCHI, HCHONB3YS 3aKOH COXpPAHEHUS! SHEPrHH, 3aKOH BCEMHUPHOTO TATOTCHUS, MPHHLUII
CYHNEPIIO3ULIN CUJI, IPUHLUI OTHOCUTEJIBHOCTH ['anuiies, 3akoHbl HblOTOHA, 3aKOH COXPAaHEHUs UMITYJIbCA, 3aKOHBI OTPAKECHUSI U IIPEJIOMIICHUS CBETA, 3aKOHbI
COXpaHEHUS 3apAI0BOTO M MAaCCOBOTO YHMCEN MPH AAEPHBIX PEAKIUAX; IPU 3TOM JaBaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA M 3aIMCHIBATh €I0 MaTEMaTHUECKOe
BBIPAKECHHUE;



OOBSICHATh (PU3MUYECKHE TPOIECCHl M CBOWMCTBA TEJ, B TOM YHUCIE M B KOHTEKCTE CHTYaIlMi MPAaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUYUHHO-
CJICJICTBCHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX IIIarOB C OMOPOi Ha 2—3 U3yYEHHBIX CBOWCTBA (PU3NUCCKUX SBICHUN, PU3NICCKUX 3aKOHOB WITH
3aKOHOMEPHOCTE;

pemaTs pacy€THble 331a9H (OMUPAIOIIecs Ha CUCTEMY U3 2— 3 ypaBHEHUH ), HCIIONB3YS 3aKOHBI U (DOPMYIIBI, CBSI3bIBarOIINE (hH3WUECKHE BEIMIMHBI: HA OCHOBE
aHaJIM3a YCJIOBHUS 3a/1a4U 3alUChIBATh KPATKOE YCIIOBUE, BBISBIISATH HEJOCTAIONINE WM U30BITOYHBIC JaHHBIC, BRIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOAMMEBIC IS
pelICHUs, IPOBOUTH PACUEThI U OLICHUBATH PEATMCTUYHOCTD MOJMYYSHHOTO 3HAYCHUS (PU3NICCKON BEITMUUHBL;

pacro3HaBath MPOOJIEMBI, KOTOPhIE MOXKHO PEIIMTh MPH TOMONIM (U3UYECKUX METOJIOB; HCIONbL3Yys OINWCAHWE HCCIICAOBAHHS, BBIJCIATH IPOBEpSIeMOe
TPEIIOJIOKEHHE, OIICHUBATh MPAaBUIIBHOCTh TOPSIKA TPOBEICHUSI NCCIISIOBAHNUS, IENIATh BEIBOBI, HHTEPIPETUPOBATH PE3YJILTATHI HAOIIOICHUN U OTIBITOB;
MIPOBOJIUTH OMBITHI IO HAONIIOJIEHUIO (PU3UYCCKUX SBICHUMA WM (PU3UYECKUX CBOWCTB Te) (M3yueHHUE BTOPOro 3akoHa HbBIOTOHA, 3aKOHA COXPaHEHUS SHCPTHH;
3aBHCUMOCTh TIEpHOJA KOJeOaHWH MPYKUHHOTO MasTHUKA OT MAacCChl Tpy3a W IKECTKOCTH TMPYKHHBI U HE3aBHCUMOCTh OT aMIUTUTYBl MAJbIX KOJICOaHW,
NPSIMOJTMHEHHOE pACIPOCTPAaHEHHWE CBETa, pAa3lIOXKECHHUE OEloro CBeTa B CIHEKTP; W3y4YCHHE CBOWCTB H300pa)KEHHS B IUIOCKOM 3e€pKaje W CBOMCTB
n300paXkeHUsl TpeaMeTa B COOMpArolied JMH3e; HaONIOJeHHE CIUIOIIHBIX W JMHEHYaThIX CIIEKTPOB HM3IYYEHHS): CaAMOCTOSTEIBHO COOMpaTh YCTAaHOBKY W3
U30BITOYHOTO Habopa 000pyI0BaHUS; ONUCHIBATH X0/l OMBITA U €TO PE3YNbTaThl, (HOPMYIUPOBATH BEIBOIbI;

NPOBOJUTH MPH HEOOXOAMMOCTH CEPUI0 MPSIMBIX HM3MEPEHHA, OMpENeisis CpelHee 3HAuCHHE H3MepseMOH BelUYMHBI ((OKYCHOE PACCTOSHHE coOMparorien
JIMH3BI); 00OCHOBBIBATH BHIOOP CrIOC00a U3MEPEHUA/U3MEPUTEIBLHOTO IPUOOpa;

NPOBOJMWTH HWCCIENOBAHUE 3aBHCUMOCTEH (U3UUECKUX BEIMYMH C HCIOJIb30BAHUEM IMPSIMBIX HW3MEpEeHHi (3aBUCHMOCTh NYTH OT BpPEMEHH NpHU
PaBHOYCKOPEHHOM JIBI)KCHUM 0€3 HAaYaIbHOW CKOPOCTH; TIEpHOa KOJICOAHUI MaTEeMAaTHIECKOTO MAasTHUKA OT JUTMHBI HUTH; 3aBUCUMOCTH yTJIa OTPKEHHS CBETA
OT yrja TaJeHUs U yria MPeOMJICHUS OT yrja MajcHuWs): TUIAHUPOBaTh HCCICIOBAHUE, CAMOCTOSATENLHO COOMPATh YCTAHOBKY, (PHKCHPOBATH PE3yJIbTATHI
HOJIy‘-ICHHOﬁ 3aBUCUMOCTHU (I)I/I3I/IHCCKI/IX BCJIMYUH B BUJIC Ta6JII/I]_[ u Fpa(bI/IKOB, ACJIaTh BBIBOABI IO pE3YyJIbTaTaM HUCCICAOBAHMA

MPOBOJIUTh KOCBEHHBIEC M3MEPEHUS (PU3MYECKUX BEIMYHMH (CPEIHSAS CKOPOCTh M YCKOPEHHE Tela NPU PAaBHOYCKOPEHHOM JBHXKCHHH, YCKOPEHHE CBOOOIHOTO
najieHus, ECTKOCTh MPYKUHBI, KOOPPUIMEHT TPEHUS CKOJIBKCHHUS, MeXaHWdeckas padoTa W MOIIHOCTh, YaCTOTA U TIEPHO KOIeOaHNH MaTeMaTn4ecKoro u
NPY>KUHHOTO MasTHUKOB, ONITUYECKasi CHJIa COOMPAIOIeH JINH3bI, palMOAKTUBHBIN ()OH): IIIAHUPOBATh U3MEPEHHUS; COOUPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY H
BBITIOJIHATH U3MCPECHUSA, CICOAYS Hpe[LHO)KeHHOﬁ HWHCTPYKIMH,; BBIYHUCIIATh 3HAUCHUEC BCIIMYMHBI U aHAJIM3UPOBATH IMOJTYYCHHBIC PE3YyJIbTAaThl C y‘-IéTOM 3aIlaHHOI>'I
MOTPEITHOCTH U3MEPCHHUIA;

coOJII0IaTh TIPaBUIIa TEXHUKU 0€30TMaCHOCTH MPH paboTe ¢ 1ab0paTOpHBIM 000PYI0BAHUEM;

pas3iimiyaTb OCHOBHBIC MPU3HAKHW H3YYCHHBIX (1)I/I3I/I‘ICCKI/IX MOHeHeﬁ: Mar€puajibHasd TOYKa, 36COHIOTHO TBéleOC TEJ10, TOYEYHBIM MCTOYHHK CBE€Ta, JIy4, TOHKasd
JIMH34, TUIaHEeTapHAas MOJIENIb aTOMa, HYKJIOHHASI MOJIeNThb ATOMHOTO SI/1pa;

XapaKTepU30BaTh TMPUHIUIBI JACHCTBHS HW3YYCHHBIX NPUOOPOB U TEXHHYECKUX YCTPOWCTB C OMOPOM HA MX OMUCAHUA (B TOM YHCIE: CIUIAOMETP, JATYHKH
TIOJIOXKEHUS], PACCTOSHUSI U YCKOPEHHSI, paKeTa, 3X0JI0T, OYKH, IIEPUCKOII, (poToanmapar, ONTHIECKUE CBETOBO/IBI, CIEKTPOCKOIL, I03UMETp, Kamepa Buibcona), uc-
NIOJIb3Ysl 3HAHUS O CBOMCTBAX (PH3MUYECKHX SIBICHHH 1 HEOOXOIUMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHYHBIC PUCYHKHM M3YYEHHBIX TEXHHUYECKUX YCTPOWCTB, U3MEPUTEIHHBIX MPUOOPOB M TEXHOJIOTUYECKHUX MPOILIECCOB MPH PEIICHUH
yueOHO-TIPAKTUIECKUX 3371a4; ONTUYECKHAE CXEMBI JUIsl TIOCTPOCHUS N300paKEHNH B IIIOCKOM 3epKajie U COOMpAIOIIeH JINH3E;

NPUBOJIUTH MPUMEPBI/HAX0AUTh MH(OpMAIHIO O MpUMepax MPaKTHUECKOTO WCIIOJIL30BaHUs (DU3NUECKUX 3HAHWHA B IOBCETHEBHOW JKU3HH JUIS OoOecriedeHHs
0e30MacHOCTH TIpU OOpaIIeHuH ¢ MpUOOpaMy U TEXHUYECKUMH YCTPOWCTBAMM, COXPAHEHHs 37I0POBbS U COOJIOJCHHS HOPM JKOJOTHMYECKOTO IOBEJICHUS B
OKpY>Kalolllel cpene;



OCYIIECTBIATh TOWCK HWHQOpManmmu (PU3NIECKOTO COIEp)KaHus B ceTd VIHTepHeT, caMOCTOSTeNhHO (QOPMYIHPYS MOWCKOBBIN 3allpoc, HAXOAWTH ITyTH
ompeeNcHUs JOCTOBEPHOCTU TIOJYYSCHHON HH(POPMAIIMK Ha OCHOBE UMEIOIIMXCS 3HAHHUN U JIOTIOTHUTEIBHBIX HUCTOYHUKOB;

UCIIOJIb30BaTh MPH BBHINOJIHCHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JINTEPaTypy (U3UYECKOTO CONEPIKaHUs, CIPABOYHBIC MATEPHAIbI, PECYpChl CETH
WuaTepHeT; B1ageTh npuéMaMn KOHCTIEKTHPOBAHUS TEKCTA, TpeoOpa3oBaHmsl HH()OPMAIIUU 13 OJHON 3HAKOBOW CUCTEMEI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC M YCTHBIE COOOIICHHS HAa OCHOBE WH(OpPMAIMM W3 HECKOJIIBKHX HMCTOYHUKOB (PU3NYECKOTO COJCpXaHWs, MyOJIUYHO
MPEACTABISATh PE3yNbTaThl IPOSKTHOM MIIM MCCIEAOBATENbCKON JEATEIHHOCTH; IPU 3TOM IT'PAaMOTHO MCIIOJIb30BaTh U3YUCHHBIN NOHATUMHBIN anmapaT U3y4aeMoro
paszznena GU3NKHA U COMPOBOXKIATH BEICTYIUICHUE MPE3EHTAINEN ¢ YIETOM 0COOEHHOCTEH ayIUTOPHUH CBEPCTHHKOB.



TEMATUYECKOE IIVIAHUPOBAHUE

7 Kiaace, 2 4./Hen, 68 yacos.

Ne HaumenoBaHue KouJ- OcHoBHBIE BU/IbI 1€ATEJIbLHOCTH 00y4aI0IIMXCH JuiekTpoHHbIE (IIU(POBBIE) 00pa3oBaTeIbHbIE
n/n pa3aesioB H TeM BO pecypcsl
NMPOrpPaMMblI 4acoB
1 | Pa3gen 1. ®u3uka u ee poJib B NO3HAHHH OKPYKawoiiero mupa (54)
Puznka — 2 BrisiBiieHHE pa3iuymii MEX Iy QU3HUECKUMU U http://school-collection.edu.ru/
Hayka ompupone XUMHUYeCKUMH npeBpateHusmu (MC — xumus); https://resh.edu.ru/
PacnoznaBanme u knaccupukanusa (UINUECKUX SBICHUUN:
https://school.mos.ru/
MCXAaHUUYCCKUX, TCIUIOBBIX, OJJICKTPUUCCKUX, MAruuTHLBIX U T
cBeTOBBIX; Habmonenue u omucanue GU3MIECKUX SBICHHI; http://www.fizika.ru
http://interneturok.ru
http://class-fizika.ru/
duznvecKue 2 OmpeneneHre  MEHBI  JCNCHHS  WIKANBl  M3MEPUTEIBHOTO | http://school-collection.edu.ru/
BEJIHYHHBI npubopa; M3mepeHue  JUHEHHBIX  pasMEpoB Tel H httos-//resh.edu.ru/
MMPOMEXYTKOB BPEMEHH C YUYETOM ITOTPEITHOCTEH. ps.//resh.edu.ru
N3smepenne o0beMa JKHIKOCTH U TBEPJIOTO TElla. https://school.mos.ru/
H3mepenne Temmeparypbl IpH  I[OMOILIM  JKHMIAKOCTHOIO | http://www.fizika.ru
TEPMOMETpPA U JaTYNKa TEMIIEPATYPEHL. http://interneturok.ru
BrimonHeHne TBOpYECKUX 3aJaHUM IO TIOUCKY CIOCO0OB ' - '
M3MEpeHMs ~ HEKOTOphIX — (usuueckmx  xapakrepuctuk, | Nitp://class-fizika.ru/
HaIlpuMep, pa3MepoB MallbIX OOBEKTOB (BOJIOC, MPOBOJOKA),
YIOAJeHHBIX  OOBEKTOB, OONBIIMX  PACCTOSHHUM, MalbIX
MPOMEXYTKOB  BpemeHH. OOCyXIeHne  mpeiiaraeMbixX
crmoco6oB
ECTeCTBSHHO' 2 Bb1iBHKEHUE THIIOTES, OOBACHSAIOLIMX IPOCTHIE IBJIEHUS, http://school-collection.edu.ru/
HayHHEMH METOR HalpUMEp: https://resh.edu.ru/
MO3HAHUA
—II0YEMY OCTaHaBJIMBACTCA ABUXKYILIECECCA 110 https://SChOOI.mOS.rU/
TOPU30HTAJIBHON TOBEPXHOCTH TEJIO; http://www. fizika.ru
— TM0YEMY B )KapKYIO MOTro/ly B CBETJIION OJIEXK]I€ NMPOXJIaJHEH, ' ' '




9eM B TEMHOM;
IIpennoxkerne cnoco00B MPOBEPKH THUITOTE3;
IIpoBenenue ucciaemoBaHusl IO MIPOBEPKE KAKOH -JTHO0
TUIIOTE3BI, HAIIPUMED: TaTbHOCTD MOJIETA IIApUKa,
MYIIEHHOT'0 TOPU30HTAIBHO, TEM OOJIBIIIE, UeM OOJIbIIe
BBICOTA ITYCKa;

IToctpoeHue npocTeiimx Mojaee GU3NISCKUX SIBICHUM
(B BUIe PUCYHKOB WJIM CXEM), HAIIPUMED, MTaICHIE
peaMeTa; MPSIMOIMHERHOE pacIIpOCTPAHECHHE CBETA;

http://interneturok.ru

http://class-fizika.ru/

Pa3nen 2. IlepBoHaya/IbHBIE CBEJIEHHS O CTPOEHUH BemiecTBa (54)

Crpoenne 1 HaGuroieHne 1 MHTEpIpETaIys OMBITOB, http://school-collection.edu.ru/
BelecTsa CBUJETEILCTBYIOIMIHUX 00 aTOMHO-MOJIEKYJIIPHOM CTPOECHUH https://resh.edu.ru/
BEIIECTBA: OIBITHI C PACTBOPEHHEM Pa3IMYHBIX BEIIECTB B
i P P P https://school.mos.ru/
BOJIE; .
Ouenka pasMepoB aTOMOB M MOIeKyJd C wucromb3oammem | Nttpi//www.fizika.ru
(doTorpaduii, noay4eHHBIX HA aTOMHOM CHUJIOBOM MHUKPOCKOIE | http://interneturok.ru
ACM); OnpeneneHue pa3MepoB MallbIX TEll, .
(ACM); Onpex pasMep : http://class-fizika.ru/
I[Bmkeﬂmi n 2 HabGmnroienue u 00bscHEHHE GPOYHOBCKOIO JIBUKEHUS U http://school-collection.edu.ru/
B3auMojieiicTBHe i
8 syenus tubdysum; https://resh.edu.ru/
1acThI BEMIECTBA IpoBeeHne U 0ObACHEHUE OIBITOB MO HAOJIIOAECHHIO hittps://school. mos.ru/
TEILIOBOI'0 PACIIUPEHHUS I'a30B; Ps./fsc 00_' ] 0s.1
IIpoBeneHre W OOBSCHEHHE ONBITOB MO obGHapyxeHmio cui | Nttp://www.fizika.ru
MOJIEKYJISPHOTO NPUTSKEHUS M OTTAIKMBaHUS; http://interneturok.ru
http://class-fizika.ru/
ArperaTHble 2 Ommcanne (¢ UCTIOIB30BaHUEM IIPOCTHIX MOIENIEN) http://school-collection.edu.ru/
COCTOSTHUS . .
OCHOBHBIX PA3IUYHA B CTPOCHHHU [A308, KH/IKOCTCH 1 https://resh.edu.ru/
Bemecrsa TBEPABIX TET;

OOBsICHEHHE MAJIOW CKUMAEMOCTH JKUIAKOCTEH U TBEPABIX
TeJ1, 00JIBIION COKMMAEMOCTH Ta30B;

OOBsicHeHHUE coXpaHeHHS POPMBI TBEPIBIX TEII U TEKYYECTH
sxkuakocTy; [IpoBeneHne onbITOB, TOKa3bIBAOIIUX, YTO B

https://school.mos.ru/
http://www.fizika.ru
http://interneturok.ru
http://class-fizika.ru/




TBEPJIOM COCTOSIHUH BOJIbI YACTHIIBI HAXOJSITCS B CPEHEM
JlaJibIlie Ipyr OT Apyra (IJIOTHOCTh MEHBIIE), YEM B XKHUKOM;
YCTaHOBIIGHHE  B3aWMOCBS3U  MEXIY  OCOOCHHOCTSIMH
arperaTHBIX COCTOSHHM BOJBI W CYIICCTBOBAHWUEM BOJIHBIX

oprann3MoB (MC —oOuomorus, reorpadus);

Pa3znen 3. /IBu:kenue u B3aumojeiicreue e (21 u)

Mexanunyeckoe 3 HccnenoBanne paBHOMEPHOTO IBHKEHHS U ONIPEIEIIEHHE http://school-collection.edu.ru/
AABIBREHHE Cro IPU3HAKOB, https://resh.edu.ru/
HaGuroieHre HepaBHOMEPHOTO IBIKCHHUS U OTIPE/ICIICHIE _
€ro OTJINYUI OT PABHOMEPHOTO IBV)KCHHS; https://school.mos.ru/
Penrenue 3a/1a4 Ha OnpeieeHHe MyTH, CKOPOCTH U http://www.fizika.ru
BPCMCHU PABHOMCPHOTO JABMIKCHUA, http://interneturok.ru
AHanm3 rpauKoB 3aBHCUMOCTH ITyTH U CKOPOCTH OT BPEMEHHU; http://class-fizika.ru/
Huepuus, macca, | 4 OOBsicHEeHHNE 1 IPOTHO3UPOBAHUE SIBIICHUH, 00YCIOBICHHBIX http://school-collection.edu.ru/
ILIOTHOCTD. UHEPIMEH, HAaIIPUMEP: YTO MPOUCXOUT IPU TOPMOKECHUH https://resh.edu.ru/
HJIKN PE3KOM MAHCBPEC aBTOMOGI/IHH, IMO4YEMY HEBO3MOKHO .
MTHOBEHHO ITPEKPATUTh ABHIKCHUE Ha BEJIOCHIIEAE WIIH https://school. mos.ru/
caMOKaTe U T. 1.; http://www.fizika.ru
[IpoBeneHue n aHaIU3 OMBITOB, AEMOHCTPUPYIOLINX http://interneturok.ru
HN3MCHCHHNEC CKOPOCTU ABUKCHHA TCJIa B PE3YyJIbTaTC ACUCTBUA http://CIaSS-ﬁZika.rU/
Ha Hero JAPYrux Tei; Penienune 3a1a4 Ha OIpe/1elIeHHe MacChl
Tena, ero o0bEMa n iotHocTH; [IpoBeieHre 1 aHaIH3
OIIBITOB, JICMOHCTPUPYIOIIMX 3aBUCUMOCTh U3MECHEHHS
CKOPOCTH TeJa OT €r0 MacChl IPH B3aHMO/ICHCTBUH TEJI.
M3mepeHue Macchl Tejla pa3IndHbIMU CIIOCO0aMH;
OmnpeneneHne IIOTHOCTH TeJa B PE3yIbTaTe H3MEPESHUSI €T0
MacChl M00BEMA;
Cuaa. Buasl 14

CHJIBI.

M3yuyeHne B3aMMOIEUCTBUS KaK IPUUYNHBI U3MEHECHUS
CKOPOCTH TeJaWiH ero nedopmanuu;

Ornncanue peasbHBIX CUTYaINi B3aUMOAEHCTBHS TENI C
MTOMOUIBIO MOJIEJIEH, B KOTOPBIX BBOJAUTCS MOHATHE H
n300pakeHne cuiibl; Mi3ydeHue cuibl ynpyrocTy.

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

https://resh.edu.ru/

https://school.mos.ru/

http://www.fizika.ru




HccnenoBanue 3aBUCUMOCTH CHUJIBI YIIPYTOCTH OT
YAJIMHEHUs pe3MHOBOTO MIHYpa WK MPY>KUHBI(C
MocTpoeHueM rpaduka);
AHanu3 IpaKTHYECKUX CUTYalUl, B KOTOPBIX MPOSBISETCS
JeHCTBHE CHIIBI YIPYTOoCcTH (YIIPYTrOCTh Msi4a, KPOCCOBOK,
BETOK JIEpeBa | JIp.); AHAIN3 MIPAKTHIECKUX CUTYaIlHii, B
KOTOPBIX IIPOSIBIISICTCS AEUCTBHUE CUIIBL YIIPYTOCTH
(ynpyrocTs Msi4a, KpOCCOBOK, BETOK JIepeBa  Ip.);
AHanu3 cUTyalui, CBsI3aHHbBIX C SBICHUEM TSATOTEHHUS.
OOBsacHeHNEe OPOUTATHLHOTO IBUKEHHUS TUTAHET C
HUCIIOJIb30BAHUECM SBJICHUA TATOTCHHUA U 3aKOHA MHCPLIUU
(MC — actpoHomus).;
W3mepeHue Beca Tea ¢ IOMOIIBI0 JUHAMOMETPA.
O06ocHOBaHME ATOTO CIIOC00a U3MEPCHHS;
AHanu3 1 MOJEIUPOBAHUE SABJICHHUS HEBECOMOCTH;
OKcNepuMEeHTATbHOE MOJyYeHUe MpaBUIa CIOKEHUS CUJI,
HanpaBJIECHHBIX BIOJb OAHON npsiMoil. OnpeneneHue
BEJIMYMHBI PABHOICHCTBYIOLIEH CHII,
W3yueHue cuibl TPEHUS CKOJIbXEHHUS U CHIIBl TPEHHUS
IIOKO; I/ICCJ'IC,Z[OBaHI/Ie 3aBUCHUMOCTHU CUJIbI TPEHUA OT CUJIbL
JIaBJICHMS U CBOMCTB TPYIIUXCS IOBEPXHOCTEH;
AHann3 NPakTUYECKUX CUTYyaIuil, B KOTOPBIX
MPOSIBIISIETCS] AEUCTBUE CHIIBI TPEHUSI, UCIIOJIb3YIOTCS
crocoObl €€ yMEHbIICHUS WM yBEIHYCHUS (KaTaHUe Ha
JBDKAX, KOHbKAX, TOPMOXKEHHE aBTOMOOWIIS,
HUCIIOJIB30BaHHUEC MMOAIMINITHUKOB, IIJIaBaAaHUEC BOJIHBIX
JKUBOTHBIX 1 1Ip.) (MC — Guonorus).
Peurenue 3a1a4 ¢ ucrosb3oBaHueM GopMyJ Ui pacy€Ta CUIIbI
TSDKECTH, CUJIBL YIIPYTOCTH, CUJIBI TPEHUS

http://interneturok.ru

http://class-fizika.ru/

http://school-
collection.edu.ru/catalog/rubr/016ec3e5-0000-fadf-

80a3-80ef82b62bcf/119150/?
http:/files.school-

collection.edu.ru/dlrstore/861f2dba-a089-9c49-72fa-

dccc99623914/00148852697113650.htm

Pasnen 4. /laBinenne TBepaAbIX

TeJl, KUAKocTel U razos (214)

JdaBaenmne.
Ilepenaua
JdaBJIeHUSI
TBEPAbIMH
TeJamMH,
JKMAKOCTSIMHM M

3

AHanu3 1 00BSICHEHNE ONBITOB U IPAKTUIECKUX CUTYalUH, B
KOTOPBIX ITPOABJIACTCA CHUJIA JJaBJICHUA,

OO0ocHoBaHUE CITOCOOOB yMEHBIICHHUS U YBEITUICHUS
JaBieHus; M3ydyeHne 3aBUCMMOCTH JaBJIeHUS ra3a oT
00bEMa u TemnepaTypsl; Mzyuenne ocobeHHOCTEH

nepeaadym JaBJICHUSA TBép)II)IMI/I TCJIaMH, ) KUJIKOCTIAMHU U

http://school-collection.edu.ru/
https://resh.edu.ru/
https://school.mos.ru/
http://www.fizika.ru
http://interneturok.ru




rasamMm

razamu. O00OCHOBaHHUE PE3YIHTATOB OIBITOB
0COOEHHOCTSIMU CTPOCHHUSA BEIIECTBA B TBEPAOM, KUAKUMU
ra3000pa3HOM COCTOSIHUSX;
DKcIIeprMeHTAIbHOE JI0Ka3aTeNbCTBO 3aKkoHa [lackas;
Pemienue 3ana4d Ha pacu€T qaBiaeHus TBEPAOTO Tena;

http://class-fizika.ru/

JdaBnenune
JKUJAKOCTH.

HccnenoBanne 3aBUCUMOCTH NAaBJICHUS KUIKOCTH OT
TTyOUHBI IOTPY>KEHUS U MIJIOTHOCTH KUAKOCTH;
Habmonenune n o0bsICHEHNE THAPOCTATUYECKOTO MTapagokca
Ha ocHoBe3akoHa [lackans;
N3y4yenne cooOaronmxcs cocyn0Bs;
Pemwenne 3agau Ha pacuér naBiIeHUS KUAKOCTH;
OOBsCHeHNE MPUHIINTIA TEHUCTBUS THAPABINIECKOTO
mpecca;
AHanu3 1 00bCHEHHE IPAKTUYECKUX CUTYaIIHH,
JEMOHCTPHUPYIOLIUX IPOSBICHUE 1aBJICHUS KUIKOCTU U
3akoHa llackans, Hampumep, IPoOLECcCOB B OpraHU3Me MpU
r1y00KOBOAHOM HEIpsiHUH (MC — Ouonorus);

http://school-collection.edu.ru/
https://resh.edu.ru/
https://school.mos.ru/

http://www.fizika.ru

http://interneturok.ru

http://class-fizika.ru/

HeiictBue
JKHJIKOCTH M ra3a
HA MOTPYKEeHHOE
B HUX TeJI0

DKcIleprMeHTaIbHOE OOHAPYKEHHE aTMOC(EPHOTO JTaBICHUS,
AHanm3 1 00bsICHEHUE OIBITOB U IPAKTHYECKUX CUTYaIUH,
CBSI3aHHBIX CIEWCTBUEM aTMOC(HEPHOTO JTaBICHUS,
OOBsAcHeHNE CylecCTBOBaHUS aTMOCc(hephl Ha 3eMie U
HEKOTOPBIX INTAHETaX UJIU €€ OTCYTCTBUS Ha APYTUX
nianetax u Jlyne (MC —reorpadusi, acTpoHOMHUS);
OOBsICHEHHE U3MEHEHUS TIJIOTHOCTH aTMOC(HEPHI C
BBICOTOW M3aBHCUMOCTH aTMOC()EpHOTO JaBICHUS OT
BBICOTBHI;
Pewenue 3aga4 Ha pacu€r atmocdepHoro nasieHus; M3yuenue
ycTpoiicTBa 0apoMeTpa aHepOua;
DKclleprMeHTaIbHOE 0OHAPYIKEHHE IEUCTBUA KUJIKOCTH H
ra3a HalorpyX€HHOe B HUX TEJIO;
OmnpeaeneHre BRITATKABAIOIIEH CHITBI, JEHCTBYIOIISH HA
TEJI0, TOTPYKEHHOE B )KUAKOCTB;
IIpoBenenre u 006CyK/I€HHE ONBITOB, TEMOHCTPUPYIOITUX

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

https://resh.edu.ru/

https://school.mos.ru/

http://www.fizika.ru

http://interneturok.ru

http://class-fizika.ru/




3aBUCHUMOCTD BBITAIKUBAIOIIEH CUIIBL, JEUCTBYIOLIEH HA TENO
B )KHUJIKOCTH, OT 00BhEMa MOrpyXKEHHOHN B KUJKOCTh YaCTH
TeJla ¥ OT INIOTHOCTH JXKUJKOCTH; McciiemoBanue
3aBHCHUMOCTH Beca Teja B BOJIE OT 00BEMa MOTPYKEHHON B
JKAJIKOCTH YacTH TEJIa;
Pemienne 3agay Ha mpuUMEHEHUE 3aKOHA APXUME/Ia U yCIOBUS
MJ1aBaHUS TCI;
KoHcTpynpoBaHnue apeoMeTpa Wik KOHCTPYUPOBAHUE JIOAKHU U
OIpeJICNICHUE TPY30I0AHEMHOCTH.

Pasznen 5. PaGora n

MOITHOCTH. JHeprus. (12 4.)

Pabora n 3 DKCIEPUMEHTATLHOE OIPeIeICHIE MEXaHUIECKOM http://school-collection.edu.ru/
MOIIHOCTh paboThI CHITBI TSHKECTH TIPH MAJCHUN TEJIa U CHIIBI https://resh.edu.ru/
TPEHUS IPU PaBHOMEPHOM IEPEMEIICHUH TeJla IO .
TOPU30HTAIBHOMN ITOBEPXHOCTH; https://school. mos.ru/
PacuéT MOIIHOCTH, pPa3BUBACMO# MTPH MO IbEME 110 JIECTHHIIE; http://www.fizika.ru
Pemenne 3ana4 Ha pacuéT MexaHU4ecKOH padOThI U http://interneturok.ru
MOTIHOCTH, http://class-fizika.ru/
Ipocreie 5 OrnpezeneHne BBIMTPHILIA B CHUIIE IPOCTHIX MEXAaHU3MOB Ha http://school-collection.edu.ru/
MEXaHHIMBL, pUMepe pbluara, MoABMKHOTO U HEMOIBUKHOTO OJIOKOB, https://resh.edu.ru/
HAKJIOHHOM 1y1ockocTH; MccaenoBanue yCcaoBUsl paBHOBECHS _
phIara; https://school.mos.ru/
OOGHapy>KeHHe CBOHCTB MPOCTHIX MEXAHU3MOB B Pa3IUYHBIX http://www.fizika.ru
MHCTPYMEHTAX M PUCIIOCOOIEHUSX, HCIIOJIB3YEMBIX B OBITY U | http://interneturok.ru
TEXHUKE, aTaKk)Ke B )KUBBIX oprann3max (MC — 6uosorus); http://class-fizika.ru/
DKCIEepUMEHTAIIbHOE JJOKA3aTeIbCTBO PAaBEHCTBA PaboT : '
MPU IPUMEHEHUHN TPOCTHIX MEXAHU3MOB;
Omnpenenenne KIIJI HakIOHHON MITOCKOCTH;
Pewrenne 3aa4 Ha IpuMeHEHNE TPABUJIa pABHOBECHSI phluara
n Hapacuér KII/;
Mexanuyeckas 4 DKCIEPUMEHTAIILHOE ONPEACIIEHNE U3MEHEHHS http://school-collection.edu.ru/
JHeprus. KUHETUYECKON U MOTEHIIUAIbHOM YHEPrUH Tella IIPHU €ro

CKaThIBAHWH 110 HAKJIOHHOM! IIJIOCKOCTH,
q)OpMyJ'II/IPOBaHI/IG Ha OCHOBC HCCJICAOBAHM 3aKOHA

https://resh.edu.ru/

https://school.mos.ru/




COXpaHEHHUS MEXaHUIECKOM IHEPTHH;

OOcyxaeHune rpaHuIl TPUMEHIMOCTH 3aKOHA COXPaHEHHUS
sHepruu; Pemenue 3a7a4 ¢ UCMOIL30BaHUEM 3aKOHA
COXpaHEHUS YHEPIUU;

http://www.fizika.ru

http://interneturok.ru

http://class-fizika.ru/

Pe3epBHOe Bpems




8 xitacc, 2 u./uen., 68 4yacos.

Ne HaumeHoBaHue KouJ- OcHOBHBIE BUABI AeITEJIbHOCTH 00yYA0LINXCS JuiekTpoHHbIEe (IIU(POBBIE) 00pa3oBaTeIbHbIE
n/n pa3aesioB H TeM BO pecypcsl
NMPOrpamMMmbl 4acoB
1 | Pasgex 1. TemioBble siBjienuns (284)

Ctpoenue u
cBOlicTBa
BelllecTBA

7

Habmtonenue n nHTEpIpETaLins ONBITOB, CBHAETEIHCTBYIOLINX
00 aTOMHO-- MOJIEKYJIIPHOM CTPOECHHUH BEIIECTBA: OIBITHI C
PacTBOPEHHEM PA3JINYHBIX BEIIECTB B BOJE;

Pemenue 3a7a4 o OlleHWBAaHUIO KOJIMYECTBA ATOMOB MITH
MOJIEKYJ B €AMHUIIE 00bEMa BEIECTBA;

AHanm3 TeKcTa ApeBHUX aTOMHUCTOB (Hampumep, parmeHTa
no3Mel JIykperus «O npupoe BEemei») ¢ u3IoKeHHeM
000CHOBaHUIT aTOMHOM TUTIIOTE3bI (CMBICIOBOE uTeHne). OneHka
yOeIUTEeNbHOCTH 3THX 0OOOCHOBAHU;

OO0BsicHeHHnEe OPOYHOBCKOTO JBMKEHUS, siBICHUS T dy3unn
pa3In4uil MeXly HUIMH Ha OCHOBE IIOJIOKEHUN MOJIEKYJISIPHO-
KHHETUYECKON TEOPHH CTPOCHHUS BEIECTBA;

OO0BsCHEHNE OCHOBHBIX PAa3IUYHiA B CTPOCHHUHU T'a30B,
JKUJIKOCTEN M TBEPJBIX TEJ C UCIIOIB30BAHUEM ITOJI0KEHUI
MOJIEKYJIIPHO-KHHETHYECKOM TEOPUU CTPOCHUS BEILIECTBA,;

OO0bscHeHNE OCHOBHBIX PAa3IU4Mi B CTPOCHHUH T'a30B,
JKUJIKOCTEH M TBEPABIX TeJ C HCIIOIb30BAHNUEM IOJI0KEHUI
MOJIEKYJISIPHO-KUHETHUECKON TEOPUH CTPOCHUS BEIECTBA.
IIpoBenieHre OMBITOB MO BHIPAITMBAHUIO KPHUCTAIIIIOB MOBAPEH
HOM COJIM WJIK caxapa;

IIpoBeneHue U 0OBSICHEHUE OTBITOB, JEMOHCTPUPYIOIINX
KalWUIIpHBIE SIBICHUS U SIBIIEHHE CMauNBaHUS;
OO6bscHEeHNE PONTU KaMUISPHBIX SIBICHUHN 71 TOCTYIUICHUS
BOJIbI B opranms3m pacteanii (MC — Guonorus);
HaGumonenue, nposeaeHue U 00bSICHEHUE OIBITOB 110
HaOJIOICHHUIO TEIIJIOBOTO PACIIMPEHHS T'a30B, KHUIKOCTEH U
TBEP/BIX TEI,

O0pbscHeHne coxpaHeHus 00bemMa TBEPABIX Tell, TEKYy4eCTH
JKUJIKOCTH (B TOM YHMCIIE, Pa3HULBI B TEKYUECTH AJIS pa3HbIX
JKUAKOCTEN), AJaBIIEHUS rasa.

https://resh.edu.ru/subject/lesson/1533/start/
https://resh.edu.ru/subject/lesson/1534/start/
https://resh.edu.ru/subject/lesson/1532/start/

http://school-collection.edu.ru
https://school.mos.ru/
http://www.fizika.ru
http://class-fizika.ru/




HpOBeI{eHI/IC OIIBITOB, ACMOHCTPUPYIOIIUX 3aBUCUMOCTD
JaBJICHHA BO3ayXa OT €ro o0bemMa u Harp€BaHus UINU
OXJIAXIACHUA, U UX 00BsICHEHHE Ha OCHOBE aTOMHO-
MOJICKYJIAPHOI'O YYCHUH. Amnanms MPAKTUYCCKUX CHTyaHHﬁ,

CBSI3aHHBIX CO CBOMCTBaMH ra3os, KHAKOCTEH 1 TBEPABIX TCII.

TenjaoBbie
npouecchl

21

ObocHoBaHKE IPaBUII H3MEPEHUs TeMiepaTypbl. CpaBHEHHE
Pa3IMYHBIX CIIOCOOOB M3MEPEHHSI U IIKAJI TEMIIEPATYPHI.
Habmronenue u 00bsiICHEHHE OTIBITOB, IEMOHCTPUPYIOIIAX
W3MEHEHUE BHYTPCHHEH SHEPTUU Tea B pe3ybTare
TeruIonepeaadr U paboTsl BHEMIHUX cuil. HaOmonenne n
00BSICHEHHE OTIBITOB; 00CYKIEHNE MTPAKTHUECKUX CUTYaIUH,
JACMOHCTPHUPYIOIIHNX PA3JIMYHLIC BUbI TCIUIONICpEaavn:
TEIIONPOBOTHOCTH, KOHBEKIIUIO, H3NydeHue. VccienoBanne
SIBIICHUS TETJIOOOMEHA TIPY CMETITUBAHUY XOJIOTHOU U
ropsiueil BOAbL.

Habnronenue ycTaHOBIECHUSI TETIOBOTO PABHOBECHS MEKIY
ropsiyed U X0JIO0JHOU BOJOM.

Omnpenenenne (M3MepeHNe) KOINIeCTBA TETUIOTHI;
MOJIYYEHHOT'0 BOJION MPH TETUIO0OOMEHE ¢ HarpeThIM
METAILTMYECKUM IHITHHAPOM.

Omnpenenenne (M3MepeHNe) YASIbHON TEIIOEMKOCTH
BellecTBa. PemeHne 3a/1a4; CBSA3aHHBIX C BEIYMCICHHEM
KOJINYECTBA TETIOTHI U TETNIOEMKOCTH MPH TETIIO0OMEHE.
AHanu3 cuTyanui IpakKTHYeCKOTO NCTIOIB30BaHMS TEIUIOBBIX
CBOICTB BEUIECTB U MaTEPUAIIOB, HAIIPHMED, B HENSIX
sHeprocOepeKeHUs: TEIUIOH30JIALINS, SHEprocOeperaronme
KPBIIITH, TEPMOAKKYMYJISTOPHI U T. JI.;

HaGmronenue siBeHuil nciapeHus U KOHISHCAIIHH.
Hccnenoanue nporecca ucrnapeHust pa3inaHbIX KHIKOCTEH.
OO0BsicHEHHE SBICHUI UCTIApESHUS U KOHJCHCAITUN Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YUEHHSI.

HaGumroieHue u 00bsACHEHHE IIPOIECCa KUITEHUS;

B TOM YHMCJIC€ 3aBUCUMOCTH TEMIIEpPATYpPbl KUIICHUA OT
nasneHust. OnpeneneHue (MI3MEepeHne) OTHOCUTEIBHOM
BJIKHOCTH Bo3ayxa. HabnroneHue npouecca riaBieHus
KPHCTAIUTMYECKOTO BEIIECTBA, HATIPUMED, JIbJIA.

https://resh.edu.ru/subject/lesson/2595/start/
https://resh.edu.ru/subject/lesson/2594/start/
https://resh.edu.ru/subject/lesson/2989/start/
https://resh.edu.ru/subject/lesson/2988/start/
https://resh.edu.ru/subject/lesson/2987/start/
https://resh.edu.ru/subject/lesson/1539/start/
https://resh.edu.ru/subject/lesson/2986/start/
https://resh.edu.ru/subject/lesson/2985/start/
https://resh.edu.ru/subject/lesson/2984/start/
https://resh.edu.ru/subject/lesson/2593/start/

http://school-collection.edu.ru
https://school.mos.ru/
http://www.fizika.ru

http://class-fizika.ru/




CpaBHeHHe MTPOIIECCOB IIABIEHUS KPUCTALNTUIECKUX TET H
pasMsIr4eHus Ipu HarpeBaH!Hu aMOP(HBIX Te.;

Onpenenenue (M3MepeHNE) YACTbHON TETIIOTHI MIaBICHUS
mpaa. OObsCHEHUE ABICHUH IDTABICHUS M KPUCTAIDTH3AINH Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YYEHHUSL. ;

Pemrenue 3anauy;

CBSI3aHHBIX C BBIYHCIICHUEM KOJIMYECTBA TEIIOTHI B
Ipoleccax TeIIoNnepe1ayu Mpy IUIABICHUH U
KpUCTAJUIM3ALUY, UCTIAPEHUN U KOHJEHCAIINN. ;

AHanmu3 cuTyarii mpakTHYeCKOro MPUMEHEHUS SBICHUN
IJIABJICHUS U

KpUCTAJUIM3ALUY, HaIpUMep, MOTY4YeHUE CBEPXUUCTHIX
MaTepuaioB, coleBas rpeiKa 1 JIp.;

AHanm3 paboThI 1 OOBSICHEHUE TIPUHITHITA JeHCTBUS
TEIJIOBOTO JIBUraTensl.; BeluncieHne KoJIu4ecTBa TEIIOTHI,
BBIJIETISIIOIIETOCS MIPU CTOPAHUU PA3IMYHBIX BUJOB TOMJINBA, U
KII/] nBuratens. OOCyKaeHnE YIKOTOTHIECKHUX TOCIEICTBUI
WCIIOJIb30BAHUS ABUTATEIEH BHYTPEHHErO CrOPaHus,
TEIUIOBBIX U TuapodiekTpocTaniuit (MC — skonorus;
XUMUSA);

Paznen 2. DjekTpuyeckre H M

arHuTHble siBjeHus (37 4)

DJIeKTpHYecKue
3apsabl.
3apsKkeHHBbIE Tesa
H UX
B3auMoOJelcTBHE

7

Habmntoenue u npoBe/ICHNE OMBITOB 110 3JCKTPU3AINHI TSN MPU
COIPUKOCHOBEHHUH ¥ MHIYKIIHEH. ;

Hab6nronenue u 00bICHEHHE B3aUMOAEHCTBUS OTHOUMEHHO U
Pa3HOUMEHHO 3aPSHKCHHBIX TEI.;

OO0®bscHeHne MPUHINITA ASUCTBUS SJIEKTPOCKOTIA.

OO0BsAcCHEHNE SIBIECHUI

AIIEKTPU3AIUY MTPU COMIPUKOCHOBEHUH TEJT U MHAYKIHEH C
WCIIOJIb30BAaHUEM 3HAHUHN O HOCHUTEIAX DIICKTPUICSCKUX 3aPsIOB B
BEILIECTBE.

Pacrnio3HaBaHue U OOBSICHEHHE SBICHUI IEKTPU3AIIUY B
MMOBCEAHEBHOM )13HM.; Habmroenne u 00bsICHEHHE OIBITOB;
WJUTIOCTPUPYIONINX 3aKOH COXPaHEHHS 3JICKTPUYSCKOr0 3apsija.;
HaGro1eHue onbITOB 110 MOACIUPOBAHUIO CHJIOBBIX JIMHUN
AJIEKTPUYECKOTO TTOJISL.;

I/ICCJ'IC,Z[OBaHHe I[eﬁCTBPIﬂ QJICKTPUYCCKOI'O IMOJIA HAa MPOBOJAHUKH

https://resh.edu.ru/subject/lesson/2983/start/
https://resh.edu.ru/subject/lesson/1540/start/
https://resh.edu.ru/subject/lesson/2592/start/
https://resh.edu.ru/subject/lesson/2591/start/

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

http://www.fizika.ru
http://class-fizika.ru/




1 TUSJICKTPUKH.

IMocTostHHBIH
3JIEeKTPUYECKUil
TOK

20

Habnronenue pa3nuuHbIX BUAOB NEHCTBHUS SJEKTPUIECKOTO TOKA
1 00Hapy)KeHUE ITHX BUJOB ACHCTBHS B TIOBCEIHEBHOMN KU3HH.
CO6opka 1 UCIIBITaHUE SJICKTPUIECKON LIETH IOCTOSHHOTO TOKA.
W3mMmepeHne cuibl TOKa aMIEpMETPOM.

N3mepenue aneKTpu4ecKoro HanpsiKeHHs BOJIBTMETPOM.
[IpoBenenue n 0OBICHEHUE OMBITOB.

JEMOHCTPHPYIOIUX 3aBHCUMOCTD DIIEKTPHUUECKOTO
COTIPOTHUBJICHMSI IPOBOJAHUKA OT €0 JJIUHBL;

IUIOILAAM IIOIIEPEYHOro ceueHus U MaTepuana. Mccnenosanue
3aBHCHMOCTH CHJIBI TOKA, IPOTEKAOIIETO YE€PE3 PE3UCTOP.

OT CONIPOTHUBIICHHSI PE3UCTOPA U HANPSIKEHHS HA PE3HCTOPE.
[IpoBepka npaBuiIa CI0KEHUS HAPSHKEHUH MTPH
MTOCIIE0BATENIEHOM COEIMHEHUH JIBYX PE3HCTOPOB.

IIpoBepka npaBuia JuIsl CHIIBI TOKA IIPH NapalIeIbHOM
COEAMHEHHUH PE3UCTOPOB.; AHAIU3 CUTYaLUH II0CIEA0BATEIbHOTO
Y TIapajIeIbHOTO COEAMHEHUS MPOBOJHUKOB B TOMALTHUX
INEKTPUIECKUX CETAX.

Pemenne 3aga4 ¢ ucnosnp3oBaHueM 3akoHa OMa u popmyin
pacuéra 3JIeKTPUYECKOTO COTPOTUBIIEHHS TPH
[TOCJIEZI0BATEILHOM M TAapajlIeIbHOM COSAMHEHNN TPOBOJHHUKOB.
Omnpenenenue pabOTHI HIEKTPUIECKOTO TOKA, POTEKAIOIIETO
4yepes3 pe3ucTop.

Onpenenenne MOIHOCTH IEKTPUIECKOT0 TOKA, BBIAEIIEMON Ha
pe3ucTope.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Y€pE3 JAMIIOUKY OT
HaIIpsDKEHUS Ha HEl.

Onpenenenne KIIJ[ narpeBatens.;

HccnenoBanue mpeoObpa3oBaHus SHEPTUH IPH MOABEME Tpy3a
JIEKTPOABUIATEIIEM.

OOmbsicHeHue yCTPOHCTBA M MPUHIMIA ACHCTBUS JOMALTHUX
3JIEKTPOHArpeBaTeIbHBIX TPUOOPOB.;

OOmbsicHeHUE TPUYHH KOPOTKOTO 3aMBIKAHUS M IPUHIIHIIA
NEeNCTBHS TUIABKUX MIPEIOXPAHUTENEH. ;

Pemenue 3anad ¢ ucnonb3oBanueM 3akona Jhxoyns—IJleHna.
HaburoieHre BO3HUKHOBEHUS 3JIEKTPUIECKOT0 TOKA B KUJKOCTH

https://infourok.ru/videouroki/481

https://resh.edu.ru/subject/lesson/2982/start/
https://resh.edu.ru/subject/lesson/3126/start/
https://resh.edu.ru/subject/lesson/2590/start/
https://resh.edu.ru/subject/lesson/2589/start/
https://resh.edu.ru/subject/lesson/2980/start/
https://resh.edu.ru/subject/lesson/3246/start/
https://resh.edu.ru/subject/lesson/2981/start/
https://resh.edu.ru/subject/lesson/2588/start/
https://resh.edu.ru/subject/lesson/2979/start/

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

http://www.fizika.ru
http://class-fizika.ru/




MarsuurTHbIe
ABJICHUS

HccnenoBanue MarHUTHOTO B3aUMOJEHCTBUS MTOCTOSHHBIX
MarHmros.

N3ydeHne MarHuTHOTO MO MOCTOSHHBIX MarHUTOB MPH UX
00BeIMHEHNH U Pa3AelICHUM.

IIpoBeneHue OMBITOB IO BU3YaIU3aLUU NOJIS TOCTOSHHBIX
MarHuros.

M3yueHue siBIeHUS HaMarHUYKMBaHUs BellecTBa. Mccnenoanue
JIEUCTBHUS AIEKTPUUECKOr0 TOKA Ha MATHUTHYIO CTPEJIKY.
[IpoBeneHue onbITOB;

JIEMOHCTPUPYIOIIUX 3aBUCUMOCTD CHJIbI B3aUMOICHCTBUS
KaTYLIK{ ¢ TOKOM U MarHUTa OT CHJIbl U HapaBJICHUS TOKa B
KaTyIlIKe.

AHanu3 cuTyaluui IpakTUYecKoro MpUMEHEHUs
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHIHUECKUX YCTPOMCTBAX;
MPOMBILIUICHHOCTH;

MEHIIMHE).

N3yyenue neicTBUSL MarHUTHOI'O MOJIA HAa IPOBOJHUK C TOKOM.
N3y4yeHue necTBUs 3IEKTPOIBUIATENS.

Nsmepenne KI1J[ snexTpoaBuraTeIbHON yCTAHOBKH.
Pacno3HaBanue 1 aHaIM3 pa3TUYHBIX TPUMEHEHHHA
AIIEKTPOJIBUTATENEH (TPAHCIIOPT;

OBITOBBIE YCTPOICTBA U JIP.);

https://resh.edu.ru/subject/lesson/2978/start/
https://resh.edu.ru/subject/lesson/1541/start/
https://infourok.ru/videouroki/484

https://resh.edu.ru/subject/lesson/2587/start/

http://school-collection.edu.ru
https://school.mos.ru/
http://www.fizika.ru

http://class-fizika.ru/

J1eKTPOMATHUTH
ast HHAYKIUSA

OnbITHI 10 HCCIICJOBAHHUIO SIBJICHUS SHGKTpOMaFHHTHOﬁ
WHAYKIUHA:

HUCCICIOBAHNEC W3MEHEHHI 3HAYCHUS 1 HaIpaBJICHUS
HWHAYKIIMOHHOT'O TOKA;

https://resh.edu.ru/subject/lesson/3011/start/
https://mosobr.tv/release/7849http://school-
collection.edu.ru

https://school.mos.ru/
http://www.fizika.ru
http://class-fizika.ru/

Pe3epBHoOe BpeMms

9 knacc, 3 u./uen, 102 yaca.




Ne HaumeHnoBaHue KouJ- OcHoBHBIE BU/IbI 1eATEJIbLHOCTH 00y4aI0IIMXCH JuiekTpoHHbIE (IIU(POBBIE) 00pa3oBaTeIbHbIE
n/n pa3aesioB H TeM BO pecypcsl
NMPOrpamMMmbl 4acoB
1 | Paszgea 1. Mexanuueckue sijaenus (404)

MexaHuueckoe
JBHKEHHE U
CIoco0bI ero
onmucaHus

10

AHanu3 1 00CyXA€HUE PA3TUYHBIX IPUMEPOB MEXAHUUECKOIO
JBUKEHUSL.

OO6cy>kaeHue rpaHull IPUMEHUMOCTH MOJIENTN «MaTepranbHas
TOYKa.

Onucanne MEXaHMYECKOT0 IBHXKEHUS Pa3InIHbIMU CIIOCOOaMHU
(ypaBHeHwMe, Tabnuna, rpaduk).

AHanu3 )KU3HEHHBIX CUTYallUi, B KOTOPBIX MIPOSIBIISETCS
OTHOCUTEIBHOCTh MEXaHHUYECKOT'O IBHXKEHUSL.

HabnroneHrne MexaHMYeCKOTO TBMXKEHHSI TEJIa OTHOCHTEIILHO
pa3HbIX TEJ OTCUETA.

CpaBHeHUE ITyTEH U TPACKTOPUM IBUKEHUS OJHOTO U TOTO K€
TeJa OTHOCUTENBHO Pa3HBIX Tel OTCUETA.

Amnanu3z tekcTa [anunes 00 OTHOCUTEIbHOCTH JBUKCHHS;
BBITIOJTHEHUE 33JJaHUN TI0 TEKCTY (CMBICIIOBOE UTEHUE).
Omnpenenenne cpeHel CKOPOCTU CKOJIBXEHHSI OpyCcKa HITH
JIBMKEHMS [TIapUKa M0 HAKJIOHHOW TIOCKOCTH.

Ananu3 1 00CyX/1eHHe ClI0CO00B NPUOIMKEHHOTO ONIPEAeIICHUS
MI'HOBEHHOW CKOPOCTH.

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JBMXKEHHUS (IIapuKa

B )KHUJIKOCTH, MOJIETH JIEKTPUIECKOTO aBTOMOOHIIS | T. II.).
Omnpenesenue myTy, MPOHIEHHOT0 3a JaHHBIA TPOMEXYTOK
BpPEMEHH, U CKOPOCTH Teja MO TpaduKy 3aBUCUMOCTH MTyTH
PaBHOMEPHOI'O ABMXKCHHUA OT BPEMCHH.

OO6cy>xaeHne BO3MOXHBIX IPUHIUIIOB ASHCTBHS IPUOOPOB,

HU3MEPSIONINX CKOPOCTh (CIIMIOMETPOB).
Briuucienue myTy U CKOPOCTH HPU PaBHOYCKOPEHHOM IMPSIMO-
JIMHEMHOM JIBMOKEHHH TeEa.
OrmpeneneHne MPOUIECHHOTO ITyTH M YCKOPEHUS ABMKCHHS TEJia
1o rpa)uKy 3aBUCUMOCTH CKOPOCTH PABHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO ABMKEHUS TeJla OT BPEMEHHU.
Ormpezenenne yCKOPEHUS Teja TPH PAaBHOYCKOPEHHOM
JIBIDKSHHUHW 10 HAKJIOHHOW INIOCKOCTH.

http://www.virtulab.net/
http://class-fizika.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

http://school-
collection.edu.ru/catalog/rubr/ef4b174a-8fec-c03a-

df26-ae730713bc30/79274/?interface=themcol




W3mepenne reproa v 9acTOTH OOpaIIeHus Tena 1o
OKPY>KHOCTH.

OrnpeneneHrue CKOPOCTH PABHOMEPHOTO JIBIKCHUS TeJia

M0 OKPYKHOCTH.

Pemienne 3amau Ha ornpeieNieHne KHHEMATHYECKUX
XapaKTEPUCTUK MEXAHUUECKOTO JBUKCHUS PA3IMUHBIX BUOB.
PacrioznaBanme n npuOIMKEHHOE OMTUCAHNE PA3IINIHBIX BUOB
MEXaHWYEeCKOTO ABM)KEHHUS B IPUPOEe U TEXHUKE (Ha MpUMepax
CBOOOIHO MAAIOIIMX TEJ, TBUKCHUS YKUBOTHBIX, HEOCCHBIX

TeJI, TPAHCIIOPTHBIX CPENCTB U JIp.)

B3aumoaeiicTBue
TeJ

20

Hab6nronenue u o6cykaeHUE OMBITOB C ABIKEHUEM TeENa pU
YMEHBIICHUH BIMSHUS IPYTUX Tell, MPENSTCTBYIOIINX
JBIDKEHUIO.

Amnanu3 Tekcta ["anunes ¢ onMcaHueM MBICIEHHOTO
JKCIEPUMEHTa, 000CHOBHIBAIOIIETO 3aKOH HHEPLIUH;
BBINOJIHCHHE

3aJJaHUi 110 TEKCTY (CMBICIOBOE YTEHHUE).

O06cy>kaeHne BO3MOKHOCTH BBITTOJITHEHHUS 3aKOHA HHEPLIUH

B Pa3IMYHBIX CUCTEMAax OTCUETA.

Habmionenue n o0cyxeHne MEXaHNYECKUX SIBJICHUH,
MIPOUCXOASIINX B cucTeMe oTcuéTa «Tenexka» npu eé
PaBHOMEPHOM M YCKOPEHHOM JIBH)KEHUH OTHOCHUTEIILHO
KaOuHeTa

¢busnKu.

JelicTBrs ¢ BEKTOpaMU CWII: BBIIIOJIHEHHUE 3a/IaHUM 110 CJI0KEHUIO
Y BBIYUTAHUIO BEKTOPOB.

Habmtonenue n/wim npoBeeHUE ONBITOB, JEMOHCTPUPYIOIINX
3aBUCHUMOCTBb YCKOPCHUA TCJIa OT HpHJ’IO)KGHHOﬁ K HEMY CHJIbI
Y Macchbl TeJa.

Amnanu3 1 00bsICHEHHE SBJICHUH € UCIIOIB30BAHUEM BTOPOTO
3akoHa HeroToHa.

Pewenne 3aau ¢ ucnonab30BaHUEM BTOPOro 3akoHa HeroToHa
Y TIpaBUJjIa CI0KEHUS CHIL

Omnpenenenne xECTKOCTH MPY>KUHBI.

AHanmu3 cuTyarii, B KOTOPBIX HAOMI0IaI0TCSI YIIPYTHe
JedopManiy, 1 uX 00bsICHEHHE C HCIOIb30BaHHEM 3aKoHa | 'yka.

http://www.virtulab.net/
http://class-fizika.ru/

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

http://school-
collection.edu.ru/catalog/rubr/ef4b174a-8fec-c03a-

df26-ae730713bc30/79275/?interface=themcol




Pewenune 3anay ¢ ucnonbs3oBaHueM 3akoHa ['yka.
HccnenoBanne 3aBUCUMOCTH CHITBI TPEHHSI CKOJTBKEHHS

OT CHJIBI HOpMabHOTO AaBieHus. O0CyXIeHHEe pe3yabTaToB
HCCIICIOBAHUS.

Ompenenenne kKodhpUIEEeHTa TPESHUSI CKOJIBKCHHUS.

H3mepeHue cuibl TPEHHS TIOKOSL.

Pemenue 3anau ¢ ncnonb3oBaHueM QOPMYJIbI TSI CUIIBI TPEHUS
CKOJIB)KEHHUS.

Ananuz JBHXXCHUS TCJI TOJIBKO 11O ILCI\/'ICTBI/ICM CHJIBI TSIOKECTU —
CBOOOHOTO MaJICHUSI.

OO0BpsicHEeHNE HE3aBUCUMOCTH YCKOPEHHUSI CBOOOIHOTO MaJACHUs
OT Macchl Tena.

OlieHKa BEIMYUHBI CUJTBI TATOTCHHUSI, IEHCTBYIOIICH MEXTY
JBYMsI TelaMHu (151 pa3HBIX Macc).

AHanu3 ABWXeHUs1 HeOECHBIX TEJ MOoJ ICHCTBUEM CHIIBI
TATOTCHUA (C HCIIOJIB30BaHUEM AOIIOJIHUTECIIBbHBIX UCTOYHUKOB
WHGPOPMAITHH).

Pemenue 3aga4 ¢ NCHONBb30BaHUEM 3aKOHA BCEMUPHOTO
TATOTEHUS ¥ (POPMYIIBI IS pacu&Ta CUIIbI TSHKECTH.

Ananuz OPUIMHAJIBHOI'O TEKCTA, ONMCBIBAIOUICTO IMTPOABJICHUSA
3aKOHAa BCEMUPHOI'O TSATOTEHHMS; BBIIIOJHEHUE 3aJaHUN 110 TEKCTY
(cMBICITIOBOE YTEHME).

Hab6nroneHne u o6cyKaeHUe OMBITOB 110 HU3MEHEHHIO Beca Tela
IpY YCKOPEHHOM JBM>KEHHH.

AHanu3 ycIoBHi BOSHUKHOBEHHSI HEBECOMOCTH U Iepe-
TPy3KH.

Penrenue 3agau Ha onpeseneHre Beca Tela B pa3IHyHbIX
YCIIOBHSIX.

AHanus cuJ, IeHCTBYIOUINX Ha TEJ0, TOKOsIIeecs Ha OTope.

OnpeﬂeneHHe HCHTPA TAKCCTU PA3JIMYHBIX TCJI

3aKO0HbI
COXpaHeHHs

10

Habmroenue u 00cykeHUE OTBITOB, IEMOHCTPHPYIOIINX
repeaady UMILyJibca IPH B3aUMOJIEUCTBUM TEN, 3aKOH
COXpaHEHHUs UMITYJIbCa IPU a0COJIIOTHO YIIPYT'OM U HEYIIPYToM
B3aNMMOJIEUCTBUH TeEJI.

AHanmu3 cUTyarii B OKpyKaromiei >Ku3HU ¢ UCII0IH30BAHUEM
3aKOHA COXPAHECHUs UMITYJIbCA.

http://www.virtulab.net/

http://class-fizika.ru/

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

https://resh.edu.ru/




PacriozHaBaHue ABIEHUS pEaKTUBHOTO JBWKECHUS B IPUPOLE
u texauke (MC — Guonorus).

[IpumeHeHne 3akoHa COXpaHEeHUs UMITyJbca JUIs pacuéra
Pe3yIbTaTOB B3aUMOAEHCTBHS Tell (Ha MPUMEPax HEYIIPYTroro
B3aMMOJACHCTBHUS, YIIPYTOTrO LIEHTPAIBHOIO B3aUMOJECHCTBHSA
JBYX OJIMHAKOBBIX T€J, OTHO M3 KOTOPBIX HETOABIKHO).
Pemenne 3a1a4 ¢ UCTIONB30BaHNEM 3aKOHA COXPAHEHUS UM-
ITyJIbCa.

Onpenenenue paboThI CUITB YIIPYTOCTH TPH MOIBEME Tpy3a

C MCIIOJIb30BaHUEM HETIOIBUKHOTO U TIOJIBHKHOTO OJIOKOB.
M3mepeHue MOUTHOCTH.

W3MepeHne moTeHIIUAIbHOM SHEPTHH YIIPYTo e OPMUPOBAHHON
MIPY’KUHBI.

M3mepenne KHHETHYECKOM SHEpPTUU Tea Mo JJIMHE TOPMO3HOTO
MyTH.

OKCTepUMEeHTaIbHOE CPaBHEHNE N3MEHEHUS TOTEHIINAaIbHON
Y KMHETUYECKON SHEPruil Tella MpH IBHKEHUHU M0 HAKIOHHOMN
IJIOCKOCTH.

OKcrnepuMeHTaIbHasl IPOBEpKa 3aK0Ha COXPaHEHHUs
MEXaHMYECKOH SHEPTHH TIPU CBOOOIHOM TIaJICHUH.
IIpumeHeHne 3ak0Ha COXpaHEHNsI MEXaHNYECKON SHEPTUN
JUIS pacy€Ta MOTEHIUAIbHON Y KUHETUYECKOW HEPTUi Tena.
Pemmenue 3a7a4 ¢ HCMIOIB30BaHUEM 3aKOHA COXPAHEHUS
MEXaHHYECKOW SHEPTUH

Pa3nen 2. Mexannueckue KoJ1

e0aHus U BOJHBI (15 1)

Mexannueckne
Ko0J1e0anus

7

HaOironenne xonebaHuii o AENCTBUEM CUII TSHDKECTH U
YIPYTOCTH U 0OHapyKeHUe OJJ00HBIX KoJeOaHul B
OKpY’KaroIeM

MHUpe.

Amnanu3 xoneOaHuii Tpy3a Ha HUTH U Ha npyxuHe. OnpeaeneHme
4acTOThI KOJIEOAHUI MAaTEeMaTHYECKOTO H TIPY>KUHHOTO
MAasITHUKOB.

Habmionenue n o0bsicCHEHUE SBICHUS PE30OHAHCA.
HccnenoBanne 3aBHCHMOCTH Tieproia KoieOaHui
MOJIBEIEHHOTO K HUTH TPy3a OT IJIMHBI HUTH.

[IpoBepka HE3aBHCUMOCTH NEpUoa KoneOaHui rpysa,

http://www.virtulab.net/
http://class-fizika.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

http://school-
collection.edu.ru/catalog/rubr/ef4b174a-8fec-c03a-

df26-ae730713bc30/79280/?interface=themcol




MOIBEIIIEHHOTO K JICHTE, OT MacChl IPpy3a.
Habmronenue u 00CyXJeHHE OMBITOB, IEMOHCTPHPYIOIIHX
3aBHCHUMOCTD Mepro/Ia KOIeOaHU MPYKUHHOTO MasTHUKA

OT MacChl Ipy3a M )KECTKOCTH MPYKHHBI.

IIpuMeHeHne MATEMAaTHYECKOTO U MPYKUHHOTO MasSTHUKOB

B KAQ4eCTBE MOJIENICH [T OMUCAHUS KoJeOaHuil B OKPYKaIOIIeM
MHpE.

Perienne 3a/1a4, CBSI3aHHBIX C BBIYUCIICHUEM HITH OIIEHKON
4acTOThI (Meproja) KoeOaHuii

MexaHnuueckue
BOJIHBI. 3BYK.

OOHapy’keHHEe U aHAJIN3 BOJHOBBIX SIBICHUN B OKPY>KalOLIeM
MHpe.

Habmronenue pacipocTpaHeHust IPOAOJIBHBIX U MOTIEPEYHBIX
BOJTH (Ha MOJIENIN) U OOHApY)KEHUE aHAIOTHYHBIX BUIOB BOJH

B TIpHUPO/ie (3BYK, BOJSHBIE BOJIHEI).

Beorunciienne AMUMHBI BOJIHBI M CKOPOCTH PaclpoOCTPaHEHUs
3BYKOBBIX BOJIH.

DKCIepUMEHTANBHOE OIPeeNICHNE TPAHUI] YaCTOTHI CIBIIIAMBIX
3BYKOBBIX KOJIEOaHMIA.

Habnronenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YaCTOTHI (B TOM
YHCIIe C UCTIONB30BAHUEM MY3BIKAIBHBIX HHCTPYMEHTOB).
Habmtonenue u 00bsCHEHUE SABJICHNS aKyCTHYECKOTO PE30HAHCA.
AHanu3 OpUTrHHAIBHOTO TEKCTA, TOCBSILEHHOTO UCTIONIb30BaHHIO
3ByKa (WX yAbTPa3ByKa) B TEXHUKE (IXOJIOKAIIHS,

YIBTPa3BYK B MEAULIMHE U JIp.); BHIIIOJIHEHHUE 3aJaHUI 110 TEKCTY
(CMBICITOBOE UTCHHE)

http://www.virtulab.net/
http://class-fizika.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

http://school-
collection.edu.ru/catalog/rubr/ef4b174a-8fec-c03a-

df26-ae730713bc30/79280/?interface=themcol

Pa3znen 3. DjeKTpOMarHuTHoe

noJie H 3JIEKTPOMATHUTHBIE BOJTHBI (6 1)

J1eKTPOMATHUTH
oe moJie u
3J1eKTPOMATHUTH
bl€ BOJTHBI

6

IMocTpoeHue paccy aeHui, 000CHOBBIBAIOLIUX B3aUMOCBSI3b

AIIEKTPUYECKOTO ¥ MArHUTHOTO TIOJIEH.
OKCIIEpUMEHTAIBHOE U3YyUEHUE CBOMCTB 3JIEKTPOMArHUTHBIX
BOJIH (B TOM YHCJIE C TOMOLIbIO MOOMIIBHOTO TejieoHa).
AHaIm3 peHTTeHOBCKUX CHUMKOB Y€JIOBEUECKOTI0 OpraHn3Ma.
Ananuz TEKCTOB, OIMUCHIBAIOIIHNX ITPOABIICHUSA
3JIEKTPOMArHUTHOTO M3JIyYeHHS B IPUPOJIE: KUBBIE OPTaHU3MBI,
U3IIyYEeHUS
HEOECHBIX Tell (CMBICIIOBOE UTEHHE).

Pacno3naBanue u ananus Ppa3JINYHbIX HpI/IMeHeHI/Iﬁ

http://school-
collection.edu.ru/catalog/rubr/ef4b174a-8fec-c03a-

df26-ae730713bc30/79290/?interface=themcol
http://www.virtulab.net/

http://class-fizika.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/




3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE.
Pemenue 3amau ¢ ucmnonp3oBanueM GopMyJ sl CKOPOCTH
3JIEKTPOMArHUTHBIX BOJIH, JIJTUHBI BOJHBI U YaCTOTHI
CBeTa
Paznen 4. CeeroBble siBjeHust (15 1)
3aKkoHbI 6 Habumroienue onpITOB, IEMOHCTPUPYIONIUX SIBIICHIE http://school-
pacnpocTpaHeHHst NPSIMOJIMHEHHOTO PACPOCTPAHEHHUs CBETA (BOSHUKHOBEHHE TEHU | (ollection.edu.ru /cataloa/rubr/ef4bl74a-8fec-c03a-
cBeTa 1 omty- df26-ae730713bc30/79292/?interface=themcol
TEHH), ¥ NX UHTEPIPETAIHS C UCTIOTH30BAHUEM TTOHATHS http://www.virtulab.net/
CBETOBOTO JIy4a. .
O6’b$ICHeHI/ICy Y MOJICITUPOBAHUE COJTHEYHOTO U JIYHHOTO http://class-fizika.ru/
3aTMEHUIL. http://school-collection.edu.ru/
UccnenoBanne 3aBUCUMOCTH yTJIa OTPAXKEHUSI CBETOBOTO JTyda https://resh.edu.ru/
OT YIJIa [a/ICHIL. http://school-
g?éif:;;;?ﬁ?g;ﬁgﬁxZiif;:ﬁzcﬁgryie;ﬁge' collection.edu.ru/catalog/ rub_r/ef4b174a-8fec-cO3a-
. df26-ae730713bc30/79293/?interface=themcol
n300paXeHWH B BOTHYTOM U BBITYKJIOM 3epkanax. HaOmronenue
1 00BSICHEHHUE OIBITOB TI0 MPEJIOMJICHHIO CBETA HA TPAHUIIC
pa3IMYHBIX
Cpe€a, B TOM YHUCJI€ ONBITOB C IMOJIHBIM BHYTPCHHUM OTPAKCHUCM.
HccnenoBanne 3aBUCUMOCTH yTJIa TIPEJIOMIICHHUS OT yTiia
MaJICHNs CBETOBOTO JIyda Ha TPAHUIIE «BO3TYX—CTEKIION.
PacrioznaBanue sBIeHU OTpaXeHHs U IPEJIOMIICHHS CBETa
B IIOBCEIHEBHOM KU3HU. AHAINU3 U O0BICHEHUE SBIICHUS
ONTUYECKOrO0 MUPAXKa.
Pemenue 3a/1a4 ¢ UCTIOB30BaHNEM 3aKOHOB OTPAKEHUS
Y TIPEJIOMJICHHUS CBETA
JIuH3bI U 6 [ony4yeHnune n300paskeHHi C TOMOIIBIO COOMpAOLIEH U http://school-
onTHYECKHE pacCCNBATOLICH JIMHS. collection.edu.ru/catalog/rubr/ef4b174a-8fec-c03a-
HpHﬁOpr OHpeI[eJ'IeHI/IC (bOKYCHOFO PacCTodHUA U ONTHUYECKOHN CHIIBI df26-ae730713bc30/79292/?interface=themcol
COOMpAIOIIEH JTMH3BI. http://www.virtulab.net/
AHanu3 yCcTpoicTBa U MPUHIUIA JEHCTBHS HEKOTOPHIX .
ONTUYECKUX MPUOOPOB: hoToarmapara, MUKpPOCKOIIA, TEJIECKOIa http://class-fizika.ru/
(MC — ouonorus, acTpoOHOMUS). http://school-collection.edu.ru/
AHanu3 siBiIeHU# OJIM30pYKOCTH U JANbHO30PKOCTH, IPUHITUIIA https://resh.edu.ru/




neiictBusi oukoB (MC — Ouonorusi)

Pasno:xenue
0eJI0ro cBeTa B
CIEKTP

HaGnronenue mo pasnoxeHuro 0€10ro CBETa B CIIEKTP.
HaGnronenue u 00bsICHEHHE OTIBITOB TIO MOJTyYEHUIO OEI0ro
CBETa IPH CIIOKCHUH CBETA Pa3HBIX IIBETOB.

IIpoBenenme u OOBSICHEHHE OMBITOB IT0 BOCTIPUATHIO IIBETA
MPEIMETOB MIPY WX HAOJIIOJICHUH Yepe3 1BETOBBIE (PHIILTPHI

(uBeTHBIE OUKH)

http://www.virtulab.net/
http://class-fizika.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

Paznen S. KBanToBble siBiaenus (17 4)

Hcenyckanue u 4 Ob6cy>xaenue nenu oneToB Pezepdopaa mo uccnenoBanuio http://www.virtulab.net/
MnorJJomeHue aTOMOB, BBIJIBMIKCHHUEC THIIOTE3 O BO3MOXKHBIX PE3YJIbTaTax ..
cBeTa aTOMOM OTIBITOB B 3aBUCHMOCTH OT IIPEAINOIaraéMoro CTpOeHHs aTOMOB, http:/class-fizika.ru/
(GOpPMyYJIMPOBaHUE BBIBOIOB M3 PE3YIILTATOB OIBITOB. http://school-collection.edu.ru/
OO6cy>kaeHne MPOTUBOPEUHH IIIAaHETAPHOW MOZETH aToMa https://resh.edu.ru/
W OCHOBaHHI JJ1s TUIIOTe3bl bopa o cranmoHapHbIX opouTax ] .
STICKTDOHOB. https://uchi.ru/?-
Habmtonenue CIuIOMIHBIX ¥ TMHEHYATHIX CIEKTPOB U3TyUEHHS
Pa3IMYHBIX BEOICCTB. OOBbscHEHNE TUHENYATBIX CIICKTpPOB
W3ITY4EHHSI
Ctpoenue 6 O6cyxeHne BO3MOXKHBIX THIIOTE3 O MOJIENSIX CTPOSHUS si/Ipa. http://school-
aTOMHOIO fiIpa Omnpenesenue cocraBa sep 10 3a1aHHBIM MaCCOBBIM H collection.edu.ru/catalog/rubr/ef4b174a-8fec-c03a-
3apAOBBIM YHCIIAM | IO TIOJI0XKEHHUIO B IEPUOIUYECKON CUCTEME |  (f26-22730713bc30/79299/2interface=themcol
snementos (MC — xumus). http://www.virtulab.net/
AHanu3 U3MEHEHHsI COCTaBa pa 1 ero MoJIOKEeHUs _ .
B IIEPUOANYECKOI CUCTEME NIPH O-PaTUOAKTUBHOCTH http://class-fizika.ru/
(MC — xumus). http://school-collection.edu.ru/
HccnenoBanne TPEKOB 0.-4aCTHIL IO TOTOBBIM (POTOTpaQUsIM. https://resh.edu.ru/
OOHapysxeHHe 1 U3MEPEHUE pauallMOHHOro (POHA C TOMOIIBIO
JI03UMETpa, OLIEHKA €r0 HUHTEHCUBHOCTHU.
AHnanu3 OHOJIOTMYECKIX N3MEHEHHM, TPOUCXOISAIINX TIO0]]
JeicTBUEeM paguoakTUBHbIX u3nydeHuid (MC — Ouonorus).
Hcnonb3oBaHne pagloakTUBHBIX M3TyYeHUH B MEAULIMHE
(MC — 6uonorus)
SAnepHbie 7 Peienne 3a1au ¢ UCNOIB30BAHUEM 3aKOHOB COXPAHEHUS

http://www.virtulab.net/




peakuuu

MaCCOBBIX U 3apsJI0OBBIX YUCEI Ha ONPE/ICTICHUE PE3yIbTATOBR
SAEPHBIX PEaKLHii; aHAIN3 BO3MOKHOCTH MJIM HEBO3MOKHOCTH
SAEPHON peaKIyH.

OreHKa SHEPTUH CBSI3U SAEP C UCIIOIb30BaHNEM (POPMYITBI
OWHIITEWHA.

OO0cy>kaeHne epPCeKTHB UCTIONb30BaHH YIIPABIISIEMOTO
TEPMOSIICPHOTO CHHTE3A.

OO6cyxeHne MPEeuMyIIeCTB U 3KOJIOTHIECKHX IMPOOIIeM,

CBSI3aHHBIX C siiepHO# 3HepreTukor (MC — skororusi)

http://class-fizika.ru/

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

https://resh.edu.ru/

IloBTOpUTETbHO-0000AIONINI MOAYJIB (9 4)

IloBTOpEHue u 9
o0o0meHne

Brimonnenne yueOHBIX 3a0aHuil, TpeOYOIIUX JEMOHCTPALIH
KOMIIETEHTHOCTEM, XapaKTEPU3YIOIIHUX ECTECTBEHHOHAYYHYIO
IPaMOTHOCT:

6 IpUMEHEHUs [TOJYYCHHBIX 3HAHUH IJ151 HAyYHOT'O OOBSCHEHHUS
(hu3HYecKUX SIBJICHUI B OKpYIKAIOIIEH MPUPOJIE U MIOBCETHEBHOM
JKU3HH, & TAK)Ke BBIABIICHUS (PU3MUYECKIX OCHOB psia
COBPEMEHHBIX TEXHOJIOTHIA;

6 MPUMEHEHUS OCBOCHHBIX DKCIIEPUMEHTAIBHBIX YMEHUH U1
UCCIIeIOBaHUST (PU3MUECKUX SIBIICHHH, B TOM YHCIIE JIJISI
MIPOBEPKU THUIIOTE3 U BBISIBIICHUS 3aKOHOMEPHOCTEM.

Pemenne pacuéTHbIX 3a/1a4, B TOM YHCIIE MPEATIOIATAIOIINX
UCTIOJIb30BaHUEe PU3NUECKON MOJICIH U OCHOBAaHHBIX Ha
COZIEPKaHUH PA3IMYHBIX Pa3JeIoB Kypca (Gpu3uku.
BelnonHeHNEe 1 3amMTa TpyIIOBBIX HIN HHIUBUAYAJIBHBIX

MPOEKTOB, CBA3aHHBIX C COJICPKaHUEM Kypca HU3UKU

http://www.virtulab.net/

http://class-fizika.ru/

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

https://resh.edu.ru/
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