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IHOACHUTEJIbBHAS 3AIIMCKA

CopneprkaHue IporpaMMbl HAaPaBJIeHO HA (POPMUPOBAHHE ECTECTBEHHOHAYYHOH IPaMOTHOCTH yJaIuXcs U
OpTraHU3aIMI0 U3Y4YeHUs! (PU3UKU HA JAeITEeIHHOCTHON OCHOBE. B Hell yUnTBhIBalOTCS BO3SMOXXHOCTH IPEIMETa
B peanmm3anuu TpedoBanmnii ®I'OC OO0 k miaaHupyeMbIM JTUYHOCTHBIM U METAIPEAMETHBIM Pe3yJIbTaTaM
00y4eHHUs, a TAKKe MEXKIIPEIMETHBIE CBSI3H €CTECTBEHHOHAYYHBIX YU€OHBIX IPEIMETOB Ha yPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl.

OBLIASA XAPAKTEPUCTUKA YYEBHOT'O IPEJMETA «®PU3UKA»

Kypc ¢pusnku — cucteMoo0pas3yronuii 11 €CTEeCTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB, IIOCKOJIBKY
(u3nveckre 3aKOHbI JIS)KAaT B OCHOBE MPOIIECCOB U SIBICHUH, U3y4aeMbIX XUMHEH, OMOJIOTHEH, acTpOHOMHUEH
u pusndeckoit reorpadueii. dusnka — 3TO MpeAMET, KOTOPBIH HE TOJIBKO BHOCUT OCHOBHOM BKJIAJ B
€CTECTBEHHOHAYYHYIO KapTUHY MUPa, HO U IIPEJOCTaBIIsAET Haubosee sicHble 00pa3iibl IPUMEHEHHUS HAyYHOT O
METO/a O3HaHHUs, T.€. ClI0c00a MOIy4YeHuUs JOCTOBEPHBIX 3HaHUH o Mupe. Hakonern, puzuka — 310
IIPEIMET, KOTOPBIN HapsALy ¢ APYTMMHU €CTECTBEHHOHAYUHBIMH IIPEIMETaMU JOJDKEH JaTh IIKOJIBHUKAM
IpeJcTaBIeHuEe 00 YBIEKaTEeIbHOCTH HAYYHOTO UCCIIEIOBAHUS U PalOCTH CAMOCTOSITENIbHOIO OTKPBITUS
HOBOTO 3HAHHUS.

OpnHa 13 rIaBHBIX 337ja4 (PU3UYECKOro 00pa3oBaHus B CTPYKType 001Iero oopa3oBaHus COCTOUT B
(bopMHpPOBaHNUHU €CTECTBEHHOHAYYHOU I'PAaMOTHOCTH U HHTEpeca K HayKe Y OCHOBHOM Macchl 00ydaronmxcs,
KOTOpbIE B JaJibHEieM OyTyT 3aHATHl B CaMbIX pa3HO 00pa3HbIX chepax nestenpsHocTH. Ho He MeHee
BaYXHOMW 3a/1a4eil ABJIAETCS BBISIBICHUE U IIOJrOTOBKA TAJIAHTIIMBBIX MOJIOABIX JIFOJEH IS IPOJOJKEHUS
o0pa3zoBaHMs U AajbHEHIIEH TPopecCHOHAIBHOM eSTeIbHOCTH B 00J1aCTH €CTeCTBEHHOHAYUHBIX
HCCIIEIOBAaHUM U CO3JaHUU HOBBIX TE€XHOJIOIHH. COrIaCHO NPUHATOMY B MEXIYHAPOJAHOM COOOILECTBE
ornpezeneHuto, «EctecTBeHHOHay4YHasi TPaMOTHOCTb — 3TO CIIOCOOHOCTh Y€JI0BEKa 3aHUMATh AKTUBHYIO
IPaX/IaHCKYIO MTO3ULIMIO IO OOIIECTBEHHO 3HAUMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HAYKAMHU, U
€ro TOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HlesMH. HayqHO rpaMOTHBIN 4EJIOBEK CTPEMUTCS
y4acTBOBAaTh B apI'yMEHTHPOBAHHOM OOCYXAEHUU MPOOJIEM, OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHUSIM, UTO TPEOYET OT HETO CIAEAYIOIINX KOMIETEHTHOCTEH:

— HAY4YHO OOBICHSTH SAIBJICHUS,
— OIICHHUBATh U IIOHUMAaTh OCOOCHHOCTH HAaY4YHOTI'O UCCJIICI0OBaHM,
— HHTCPHPCTUPOBATH JAHHBIC U UCITIOJIB30BATh HAYUYHBIC NOKA3aTCIbCTBA AJIA MMOJIYYCHHA BEIBOJOB.

N3yuenne ¢pu3nku cnocoOHO BHECTH pelIAlOIIN BKJIaJ B JOPMUPOBAHUE €CTECTBEHHOHAYYHON
IPaMOTHOCTH 00Y4JarOLIUXCS.

HEJA U3YYEHUSA YYEBHOTI'O ITPEJIMETA «®PU3UKA»

Henu nzyuenus pu3nku Ha ypoBHE OCHOBHOTO 0011IeT0 00pa3oBaHus onpezeneHs! B Konuenmmu
npernoiaBaHus yueonoro npeamera «Pu3uka» B 00pa3oBaTesbHBIX opranuzanusix Poccuiickoit @eneparum,
peanu3yoLX OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOrpaMMbl, YTBepkKIEHHOU perenneM Komrernn
MunucrepcTBa npocserienus: Poccuiickoit @eneparyu, npotokos ot 3 aekadps 2019 r. Ne ITIK-4BH.

Henu usydeHus: GU3NKH:

— MpuoOpeTeHrne HHTepeca U CTPEMIICHHS 00YJaIOIIKUXCsl K HAYUHOMY U3YyYEHUIO TPUPOJIbI,

Pa3BUTHUEC HNX UHTCIIJICKTYAJIbHBIX U TBOPYCCKUX CHOCO6HOCT€I>'I;

— Pa3BUTHC Hpe)]CTaBJ'IeHI/Iﬁ 0 HAYYHOM MCTOC IMO3HAHUS U (i)OpMHpOBaHI/Ie HUCCICIOBATCIBCKOTO
OTHOIICHUA K OKPYXKAaIOIIUM SBJICHUAM,



— (opMUpOBaHHE HAYYHOT'O MUPOBO33PEHUS KaK pe3yabTaTa H3y4eHUs] OCHOB CTPOCHUS MaTEPUU H
byHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— (opmupoBaHue NpeACTaBICHUH 0 PO PUUKH I Pa3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU
1 TEXHOJIOTHI;

— pa3BHUTHE MPEICTABICHUI 0 BO3MOXHBIX chepax Oyayieit mpodhecCHOHaIBHON AEATEIbHOCTH,
CBSI3aHHOM C (PU3HKOA, ITOATOTOBKA K JAIbHEHIIIEMY O0YYEHHUIO B ’TOM HaIpaBJICHHU.

JlocTrKeHUe ITUX 11eJIel Ha YPOBHE OCHOBHOT'O OOILEro 00pa3oBaHusi 00eCIIeUnBACTCS PEIICHUEM
CIIEIYIOLIHX 3a/1a4:

— an06peTeHHe 3HAHUH O JAUCKPETHOM CTPOCHHHU BECUIECCTBA, O MEXAHUUYCCKUX, TCIIJIIOBBIX,
OJICKTPUYCCKUX, MArHUTHBIX U KBAHTOBBIX ABJICHUAX,

— an06peTeHHe YMeHI/Iﬁ OITMCKLIBATh U OOBSACHATH (bHSPI‘IeCKI/Ie SABJICHHUS C UCIIOJIb30BAHUEM
IMMOJIYYCHHBIX 3HaHI/II71;

— OCBOCHHE METOJIOB PEIICHHS MPOCTEUIINX PACUETHBIX 3a1a4 C UCIIOJIb30BAaHHEM (PHU3UICCKUX
MOJIEJIEH, TBOPUYECKUX U ITPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

— Pa3BUTHUC YMGHI/Iﬁ Ha6.]'IIOI[aTB IMPUPOAHBIC ABJICHUSA U BBIIIOJIHATDL OIIBITHI, J'Ia60paTOprIe pa6OTbI n

SKCHICPUMCHTAJIBHBIC UCCIICAOBAHUA C UCITIOJIb30BAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOEHHE IPUEMOB paboThI ¢ HHPOopMaIueil PU3NIECKOro coaepkanus, BKI0Yas HHOOPMALIHIO O

COBPCMCHHBIX JOCTUKCHHUAX (1)I/ISI/IKI/I, AHAJIM3 U KPUTHYCCKOC OLICHNBAHUC I/IH(l)OpMaHI/II/I;

— 3HAKOMCTBO CO cepaMu TpoHeCcCHOHATLHOM ACSITEIbHOCTH, CBI3aHHBIMU C PU3UKOH, U

COBpPCMCHHBIMUA TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHIXCHUAX (1)I/I3I/I‘-I€CKOI>'I HAayKH.

MECTO YYEBHOI'O IIPEJIMETA «®PU3UKA» B YHEBHOM IIJIAHE

B cootBerctBrn ¢ DT'OC OO0 ¢usnka sBisieTcs 00s13aTeIbHBIM MPEAMETOM Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus. JlanHas mporpamma rpeaycMaTpuBaeT u3ydenue Gu3uku Ha 6a30BOM YpOBHE B 7
KJjlacce B 00béMe 68 yacoB 10 2 yaca B HENENTHO.



COJAEPKAHUE YYEBHOI'O ITPEIMETA

Pa3znen 1. ®u3nka u eé posib B NO3HAHUM OKPY:KAIOIIEro MUpPa

®du3nka — HayKa 0 IPUPOJIe, U3ydaeT (PU3NIECKHe IBICHHS: MEXaHNUECKHE, TETIJIOBBIE, AIIEKTPUICCKUE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuanHbl. 3Mepenue pusndeckux BenmnunH. Gusnyeckue npudopsl. [lorpentHocts
n3MepeHnil. MexayHapoiHasi CUCTEMA €IMHULL.

Kak ¢usuka u qpyrue eCTeCTBCHHBIC HAYKH U3YYAlOT MPUPOay. ECTeCTBEHHOHAYYHBIN METO] TO3HAHMUS:
Ha0II0IeHUE, ITOCTAHOBKA HAYYHOTO BOTIPOCA, BEIABMKCHHUE THUIIOTE3, YKCIIEPUMEHT 0 MMPOBEPKE TUIIOTE3,
o0BsicHEHNE HAa0M01aeMoro sBieHus. Onucanue GU3NIeCKUX SBICHUHN C TOMOIIBI0 MOJICTICH.

JdemoncTpanmnu
1. MexaHI/I‘-IeCKI/IC, TCIIOBBIC, SJICKTPUYICCKHUEC, MAIrHUTHBIC, CBECTOBBIC SABJICHHA.

2. ®uznyeckue NprudOpsI U MPoLeaypa IPSIMbIX U3MEPEHUIN aHATIOTOBBIM U LIU(DPOBBIM IPUOOPOM.

JlabopaTopHbie padoThI M ONBITHI

1. Onpenenenue 1eHbI JEICHUS MIKAIBI U3MEPUTEIBHOTO Tpudopa.

2. VI3amepeHne pacCTOSHUIM.

3. N3mepenne 00bEMa JKUIKOCTH B TBEPIOTO TENA.

4. OnpeneneHue pasMepoB MaJlbIX TeJl.

5. U3mepenue TemnepaTyphl IIPHU MOMOLIH KUJKOCTHOIO TEPMOMETPA U AATUYMKA TEMIIEPATYPHIL.

6. IIpoBeneHme uccue10BaHMs IO IMPOBEPKE TUIOTE3BI: ATBHOCTD MOJIETA MIAPHKA, ITYIIEHHOTO
TOPU30HTAIILHO, TEM O0JIblIIE, YeM OO0JIbIIE BBICOTA ITYCKA.

Pa3nen 2. [lepBoHayajibHbIe CBeIeHHs 0 CTPOEHUH BelllecTBA

CrpoeHnue BeniecTBa: aTOMbl M MOJIEKYJIbL, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOLIME JUCKPETHOE CTPOCHHE
BeniecTBa. OMBITHI, I0Ka3bIBAIOLIUE IUCKPETHOE CTPOCHHUE BEILIECTBA.

JBmxenue yactuil BemecTBa. CBs3b CKOPOCTH ABUKEHUS YACTHI] ¢ TemmepaTrypoil. BpoyHoBckoe
nekenue, nuddysus. BzanmoelicTBre 4acTUIl BEIIECTBA: PUTHKEHNUE U OTTAJIKUBAHUE.

ArperatHbie COCTOSIHUSI BEIIECTBA: CTPOSHUE Ta30B, KUIAKOCTEH U TBEPABIX (KPUCTAJUTMUYECKUX ) TEJ.
B3anMocBs3b MeX 1y CBOWCTBAaMH BEIIECTB B PA3HBIX arperaTHhIX COCTOSTHUSAX U UX aTOMHO-
MOJIEKYJIIpHBIMCTpOeHHEM. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOJIbI. B3anMOCBS3b MEX /Ty CBOMCTBAMU
BEILIECTB B PA3HBIX arperaTHBIX COCTOSTHUSIX U UX aTOMHO-MOJICKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH

arperaTHbIX COCTOSIHUM BOJIBI. OcobeHHOCTH arperaTHbIX COCTOSIHUH BOJbI.

JdemMoHncTpanuu

1. HaGnronenrie OpOyHOBCKOTO ABMIKEHHUSL.

2. Habmonenue nuddysuu.

3. HabGnronenue siBieHu, 0OBSICHAIONMINXCS TPUTSHKECHUEM WJIH OTTAIKMBAHUEM YaCTHI] BEIIECTB.

JlaGopaTopHble padO0ThI U ONBITHI
1. Onenka quameTpa aToMa METOI0M PSAOB (C UCTIOIB30BaHueEM doTorpaduii).
2. OTBITHI 110 HAOTIOACHUIO TETIIOBOTO PACIIMPEHUS Ta30B.

3. OMBITHI 110 OOHAPYKEHUIO ACHCTBHSI CHJI MOJICKYJISIPHOTO TIPUTSHKECHUSI.

Pa3znen 3. /IBu:KeHHe H B3aMMO/IEiiCTBUH

Mexanudeckoe ABMKEeHHE. PaBHOMEpHOE U HepaBHOMepHOE aBMkeHHE. CKOpOCTh. Cpe/iHsAs CKOPOCTh MPH
HEPaBHOMEPHOM JIBUKECHUHU. Pacyér myTH u BpeMeHH JIBIKeHHs. PaBHOMEpHOE U HEpaBHOMEPHOE
nskenne. CkopocTh. CpenHsisi CKOPOCTh MPH HEPABHOMEPHOM JIBIKCHHH. Pacuér myTu u BpeMeHU
JIBHDKEHHUSL.

SIBnenne HUHEPLUH. 3aKkoH HHCPIUH. BSaHMOHeﬁCTBHe TCJI KaK IpU4YrHa U3MCHCHH A CKOPOCTU ABUKCHUA



ten. Macca kak Mepa nHepTHOCTH Tena. [ImoTHocTh BemecTBa. CBs3b INIOTHOCTHU C KOJIHMYECTBOM MOJIEKYIT B
enuHUIE 00BEMA BEIIECTBA.

Cuna Kak XxapakTepucTHKa B3aumoaeicTBus ten. Cuiia ynpyrocty u 3akoH ['yka. I3Mepenue cussl ¢
MTOMOIIIBIO JUHAMOMETpA. SIBJICHUE TATOTEHUS U cuia TshkecTr. Cuia TsbkecT Ha apyrux mianerax (MC).
Bec tena. HeBecomoctb. CrokeHue Cujl, HalpaBJEHHbBIX M0 OJHOM psiMoi. PaBHoaeicTByromas cui. Cuia
TpeHus. TpeHue CKOIBKEeHHs M TpeHue 1okost. Tpenue B mpupoae u texuuke (MC).

JdeMoHcTpauuu

1. HaGnroneHre MEXaHUYECKOTO JBUKECHHUS Tela.

2. 3MepeHue CKOPOCTH MPSIMOJIMHEITHOTO ABMKEHHUSL.

3. HabGmroieHue siBeHUst MHEPIIUH.

4. HaGmnroieHre n3MeHEeHHs CKOPOCTH MPU B3aUMOJICHCTBUU TEL.
5. CpaBHeHHE Macc 10 B3aUMOJICHCTBHUIO TeJl.

6. Ciio)eHue CuiI, HalpaBJICHHBIX IO OJHOU MTPSMOM.

JlaboparopHbie padoThI M ONBITHI

1. Onpenenenue cKOpOCTH PAaBHOMEPHOTO ABWKEHUS (IIAPUKA B AKHUIKOCTH, MOJEIH 3IEKTPUUECKOT0
ABTOMOOWJIS U T. 11.).

2. Ompenenenne cpeHei CKOPOCTH CKOIBKEHHS OpycKa WM IaprKa 0 HAKIIOHHOM TUIOCKOCTH.

3. Onpenenenne MIOTHOCTH TBEPIOTO TENA.

4. OnBITHI, IEMOHCTPUPYIOLINE 3aBUCKIMOCTD PACTSHKEHUS (JeOpMallii) IPY>KUHBI OT MPHII0KEHHON
CHJIBL.

5. OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI TPEHHUS CKOJIBKEHUS OT BEca TeJla U XapakTepa
COINPUKACAIOIIUXCS IOBEPXHOCTEN.

Pa3nen 4. JlaBiienune TBEPABIX TeJl, AKUAKOCTEH H ra30B

Jasnenue. CriocoObl yMEHBIICHUS U yBeTWYeHUs 1aBieHus. /{aBienue raza. 3aBUCUMOCTD JIaBJICHHS rasa
oT 00béMa, TemmnepaTypsl. [lepenaua naBiaeHust TBEPABIMU TEIAMHU, KUAKOCTIAMU U razamu. 3akoH [lackans.
[THeBMaTH4eCcKHe MalIMHBI. 3aBUCUMOCTD JIaBJICHUS KHUIKOCTU OT MIyOMHBI. [ MapocTaTuuecKuil mapaoxc.
CooOmaromuecs cocyapl. [ napaBnuyeckiue MeXaHU3MBbI.

AtMmocdepa 3emnn u atmochepHoe naBneHue. [I[puunHbI cylecTBOBaHUS BO3AYIIHON 000J0YKH 3eMITH.
OmnsitT Toppuuennu. M3mepenne atmochepHOro JaBieHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBIeHUS OT
BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl it u3MepeHus: aTMOChEpHOTO TaBJICHHS.

JelicTBrE KUIKOCTH U raza Ha MOTPYKEHHOE B HUX Tes0. BeITankuBaromias (apxumea0Ba) cuia. 3akoH
Apxumena. [IimaBanue ten. BoznyxonnaBaHue.

JdeMoHcTpauuu

. 3aBUCUMOCTb JJaBJICHMsI I'a3a OT TEMIIEPATyPHI.

. Ilepenava naBiieHus )KUIKOCTBIO U Fa30M.

. CooOmaromuecst cocy sl

. 'uppasinyeckuii mpecc.

. IlposiBnienue nedcTBUS aTMOC(HEPHOTO IaBICHUS.

. 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUIIBI OT 00bEMA MOTPYKEHHOM YacTH Teja U MIOTHOCTH KHJIKOCTH.

~N O O B~ WODN

. PaBeHCTBO BBITAIKUBAIOIIEN CHUJIBI BECY BBITECHEHHOM KUIAKOCTH.
8. YcioBHe 1uTaBaHus TEI: TUTABAHKUE WITH TTOTPYKCHHE TEJI B 3aBUCUMOCTH OT COOTHOIIEHUS TNTOTHOCTEH
Tella U JKUIKOCTH.

JlaboparopHbie padoThI M ONBITHI
1. ViccnenoBaHue 3aBUCMMOCTH Beca Tejia B BOJI€ OT 00bEMa MOTPYKEHHON B )KMJIKOCTh YacCTH TeJa.
2. OmipenienieHre BBITAIKUBAIONICH CHIIBI, ISHCTBYIOIIEH Ha TEJI0, MOTPYKEHHOE B KHUIKOCTb.



3. [IpoBepka HE3aBUCMMOCTH BBITAJTKUBAIOIIEH CHIIBI, IEUCTBYIONIEH Ha TEJIO B )KUJIKOCTH, OT MACChI TEJa.
4. OnpITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CUJIBI, IEUCTBYIOIIECH Ha TEJIO B
KHUJIKOCTH,0T 00BbEMA OTPYKEHHON B )KUAKOCTh YACTH TeJla U OT IUIOTHOCTH KHJIKOCTH.

5. KoncrpyupoBanue apeomerpa Wil KOHCTPYHUPOBAHUE JIOJIKH U ONpeIesieHre €€ TPY30M0IbEMHOCTH.

Pa3nea 5. PaGora u MomHOCTb. JHeEprus

Mexanunueckasi pabora. MOUIHOCTb.

[TpocTbie MeXaHU3MBI: pbIvar, OJIOK, HAKJIIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBECHS phlYara.
[TpumeHeHuenpaBuiia paBHOBECHS phluara K 06J10Ky. «3osoTtoe npasuiio» mexanuku. KI1/I mpocteix
MEXaHU3MOB.

[IpocThie MexaHU3MBI B OBITY U TEXHHKE.

Mexanunueckas 3Heprusi. Kunernueckas u noreHuuanbHas sueprus. [IpeBpaiienue oJHoro

BHUJIAMEXAHUYECKOU SHEPrUuu B IPYroi. 3aKOH COXPaHEHMsI SHEPTUU B MEXAHUKE.

JdemoHcTpanuu
[TpuMepsI TPOCTHIX MEXaHU3MOB

JlabGoparopHbie padoThI U ONBITHI

1. Onpenenenue paboThl CUIIBI TPEHUS IPU PABHOMEPHOM JIBH>KEHUU TEJIa 110
TOPU30HTAJILHOUIIOBEPXHOCTH.

2. UccnenoBanue yCJIOBHI paBHOBECHS phIdyara.

3. U3mepenue KII/I HakITOHHOM TIOCKOCTH.

4. N3yueHue 3aK0Ha COXPaHEHUsI MEXaHUYECKOM IHEPTUH.

Kiacce B 00béMe 68 dacoB 1Mo 2 yaca B HEIEIIO.



COJAEPKAHUE YYEBHOI'O IIPEIMETA

Pa3nen 1. @usuka u e€ poJib B NO3HAHUHU OKPY:KAKIIEro Mupa

dusnka — HayKa 0 IPUPOJIE, U3ydaeT (PU3MUECKHUE SABICHUS: MEXaHUUECKHUE, TETJIOBbIE, YIEKTPUUYECKHE,
MarHMTHBIE, CBETOBBIC, 3BYKOBBIE.

®dusnueckue BennuuHbl. VizMepenue pusnueckux BennuuH. @usndeckue npudopsl. Ilorpemuocts
u3MepeHuil. MexnyHapoaHas cucTtemMa eJMHULL.

Kak ¢u3uka u npyrue ectecTBeHHbIC HAYKH MU3y4arOT NPUpoy. EcTecTBEeHHOHAYUHBIH METO/| IO3HAHMSL:
HaOJI0IeHNE, TOCTAHOBKA HAYYHOT'O BONIPOCA, BHIJBI)KEHUE THIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIOTES,
o0bsicHeHUe HabogaeMoro sapieHust. Onucanue pU3NUECKUX SBJICHUN C TOMOIIBIO MOJICIIEH.

JdemoncTpanmnu
1. Mexanuyeckue, TEIUIOBbIE, JJIEKTPUUECKIE, MATHUTHBIE, CBETOBBIC SIBIICHUSI.

2. ®uznyeckue npudOopsI U Mpoleaypa NPSIMbIX U3MEPEHH aHaT0rOBbIM U HU(POBBIM IPUOOPOM.

JlaGopaTopHble pad0ThI U ONBITHI

1. Onpenenenue LeHbl A€I€HNS IIKaIbl U3MEPUTEIBHOrO HpUOOopa.

2. I3mepeHue pacCTOsTHAN.

3. U3mepenne 00bEMa )KUIKOCTH U TBEPIOTO Tea.

4. OnpezneneHue pa3MepoB MaJlbIX Tell.

5. M3mepenue Temreparypsl Py MOMOIIHX KUKOCTHOTO TEPMOMETPA M JaTYNKA TEMIIEPATypPHI.

6. [IpoBenenue rccae10BaHus 10 IPOBEPKE THITOTE3BI: NATBHOCTD MOJIETA MAPUKA, TYIIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIe, YeM OOJIbIIe BBICOTA ITyCKa.

Pa3znen 2. HepBOHa‘{aJIbele CBE€ICHHUA 0 CTPOCHUH BEIECTBA

CrpoeHnue BeniecTBa: aTOMbl U MOJIEKYJIbL, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOLIME JUCKPETHOE CTPOCHHE
BeuiecTBa. OMBITHI, I0Ka3bIBAIOLIUE IUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrmkeHue yactul BemecTsa. CBA3b CKOPOCTHU ABM)KEHUS 4aCTHULL C TEMIIEpaTypoil. bpoyHoBckoe
nBukeHue, 1M dysus. BzaumonelicTBrue 4acTull BeIIeCcTBa: MPUTSHKEHNE U OTTAJIKUBaHUE.

ArperaTHble COCTOSTHUS BELIECTBA: CTPOECHUE Ia30B, KHUJIKOCTEH U TBEPABIX (KPUCTAJUINYECKUX ) TEIL.
B3anMocBsA3b MeX 1y CBOMCTBAMH BEILIECTB B Pa3HBIX arperaTHBIX COCTOSIHUAX M UX aTOMHOMOJIEKYJISIPHBIM
ctpoeHueM. OCOOEHHOCTH arperaTHhIX COCTOSTHUN BOIbI. B3aMOCBSA3b MEX Iy CBOWCTBAMH BEIIECTB B
Pa3HbIX arperaTHbIX COCTOSTHUSAX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX
cocTostHUI BoJibl. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

JdemMoHncTpanuu

1. HaGmoieHre OpOyHOBCKOTO JIBUKEHHUSL.

2. HaGmonenue quddysum.

3. Habnroienue siBNeHUi, OOBSCHIIOMNXCS IPUTSHKEHUEM WIH OTTAIKMBAHUEM YaCTHUI] BEIIECTB.

JlabopaTropHbie padoThI M ONBITHI
1. Onenka nuaMeTpa aToMa METOJIOM PSIOB (C UCTIoNb30BaHueM (oTorpaduii).
2. OnbITH IO HAOTIOJICHHUIO TETIJIOBOTO PACIITUPEHUS Ta30B.

3. OmBITH IO OOHAPYKEHUIO JIEHCTBUS CHIT MOJICKYJIIPHOTO MPUTSHKEHHSL.

Pa3nen 3. /IBu:keHHe ¥ B3aMMOAECTBUHI

Mexanudeckoe JABMKeHHE. PaBHOMEpHOE U HepaBHOMepHOE nBMkeHHE. CKOpOCTh. Cpe/iHss CKOPOCTh MPH
HEPaBHOMEPHOM JIBHXKEHHUHU. Pacuét myTu v BpeMeHH JBKEHHs. PaBHOMEPHOE U HEpAaBHOMEPHOE JIBH -
xenue. Ckopoctsb. CpeiHss CKOPOCTh IPU HEPAaBHOMEPHOM JIBM)KEHUH. PacuéT myTu u BpeMeHH JBUKCHUSI.

SIBnenue HHCPLIUH. 3akoH HWHCPLIUH. BzauMmogaeiicTBue Tell Kak nprUiyrHa UBMCHCHHA CKOPOCTU ABUKCHUS



Tesn. Macca kak Mepa HHepTHOCTH Tea. [LtoTHocTh BeriecTBa. CBSI3b IUIOTHOCTH C KOJTMYECTBOM MOJICKYJT B
enuHUIE 00BEMA BEIIECTBA.

Cuna xak XxapakTepuCTHKa B3auMoaencTBus Ten. Cuiia ynpyroctu U 3akoH I'yka. MI3smepenue cuisl ¢
MTOMOIIIBIO JUHAMOMETpA. SIBJICHHUE TATOTEHUS U cuia TsbkecTr. Cuna TsbkecT Ha apyrux mianerax (MC).
Bec tena. HeBecomocts. CiioskeHue cuil, HalpaBJIEHHbIX 110 OJIHOM npsiMoii. PaBHozelicTBy01Ias cui. Cuna
TpeHus. TpeHue CKOIbKEHUs U TpeHue nokos. Tpenue B npupoe u rexuuke (MC).

JdeMoHcTpauuu

1. HaGmroieHre MEXaHN4eCKOro ABMKEHU Tela.

2. I3mepenne CKOpOCTH MPSIMOIMHEHHOTO JBIKCHHUS.

3. HaGnronenue siBNeHUS HHEPLIMH.

4. HabnroieHre U3MEHEHUs! CKOPOCTH IIPU B3aUMOJEHCTBUM TeIl.
5. CpaBHEHUE Macc 110 B3aUMO/IEHCTBHIO Tell.

6. CnoxeHue Cui1, HallpaBJIECHHBIX 110 OJTHOM MPSMOIA.

JlaGopaTopHble pad0ThI U ONBITHI
1. Onpenenenue CKOPOCTH PAaBHOMEPHOTO JBIKEHUS (LIApUKA B )KHUIKOCTH, MOJEIHU IIIEKTPHIECKOTO
ABTOMOOWIIS U T. II.).

2. OmpenenieHne cpeiHel CKOPOCTH CKOJBKEHUS OpycKa WM [IapuKa M0 HAKJIOHHOM TIOCKOCTH.
3. OnpeneneHue MIOTHOCTH TBEPIOTO Tea.

4. OnbITHI, IEMOHCTPUPYIOUINE 3aBUCUMOCTh pacTsikeHus (Aedopmanin) npy>KUHbI OT MPHI0KEHHON
CHJIBL.

5. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHHS OT BEca Tella U XapakTepa
COIIPUKACAIOLINXCS TOBEPXHOCTEH.

Pa3nen 4. JlaBiienune TBEPABIX TeJ, :KUAKOCTEN U ra30B

Jasnenue. CriocoObl yMEHBIIECHUS U YBEUUYEHUS aBieHus. [laBinenue rasza. 3aBUCUMOCTD JJaBJICHUS rasa
oT 00béMa, Temriepatypsl. llepenaya naBineHuss TBEPABIME TEIAMH, KUAKOCTSIMH | razamu. 3akoH [lackars.
[THeBMaTH4ecKre MalllMHbl. 3aBUCUMOCTD JaBJICHUS )KUJKOCTH OT IiyOuHbl. ['uapocratnyeckuil mapagokc.
CooOmaromuecs cocyasl. ' napaBnuyeckiue MEXaHU3MBI.

ATtmocdepa 3emin 1 aTMochepHoe AaBieHHe. [I[puurHbI CyIiecTBOBaHUS BO3AYIIHONW 000I0UYKH 3eMITH.
OmnsitT Toppuuennu. M3mepenne atmochepHOro JaBieHHs. 3aBUCUMOCTb aTMOC(EPHOro TaBICHUS OT
BBICOTHI HaJl ypoBHEM Mopst. [IprOops! 1715 u13MepeHns aTMOCHEPHOTO J1aBICHUS.

JelicTBHE KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJ0. BriTankuBaromas (apxumeioBa) cuia. 3aKkoH
Apxumena. [IimaBanue ten. BoznyxonaBaHue.

JdemMoncTpanuu

1. 3aBuCHMMOCTb JJaBJIEHUs ra3a OT TeMIIepaTyphbl.

. Ilepenaua naByieHUs )KUAKOCTBIO U Fa30M.

. Coobmraronuecs: Cocyibl.

. 'mapaBnnuecknii mpecc.

. I[IposiBnenue neiictBust aTMOC(hepHOTo aBICHHS.

. 3aBUCHMOCTH BBITJIKHBAIOIIEH CHIIBI OT 00bEMa OrpyKEHHON YacTH Tella U TIOTHOCTHU KHUIKOCTH.
. PaBeHCTBO BBITAJIKUBAIOIICH CUIIBI BECY BRITECHEHHOW KUKOCTH.

~NOo OB~ Wb

8. YcnoBue naBaHus TEN: TUIABAHUE HITH MOrpy>XCHUE TCJI B 3aBUCUMOCTH OT COOTHOLICHUSA IUIOTHOCTEH
TEJ1a U X KUAKOCTHU.

JlabopaTropHbie padoThI M ONBITHI
1. WccnenoBanue 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHOH B KUKOCTh YaCTH Tea.

2. OnpeiesyicHre BBITATKUBAIOIICH CHITBI, ICHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B KHUIKOCTb.



3. [IpoBepka HE3aBUCHMOCTH BBITAIKUBAIOIICH CUJIBI, IEHCTBYIOIIEH Ha TENO B )KUAKOCTH, OT MacChl TeJa.
4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BHITAIKUBAIOIICH CUJIBI, JCHCTBYIOIICH Ha TEJIO B )KUJIKOCTH,
0T 00bEMa MOTrpYKEHHOM B KUJIKOCTh YACTH TeJIa M OT IUIOTHOCTH JKUIKOCTH.

5. KoncrpymnpoBanue apeomerpa Ui KOHCTPYHPOBAHUE JIOJKU U ONPEesIeHre €€ rPy30M0IbEMHOCTH.

Pa3nes 5. PaGora m MomHOCTB. JHeprus
Mexanudeckas padota. MOITHOCTb.

[TpocThie MeXaHU3MBI: pbIyar, OJI0K, HAaKJIOHHAs MIIOCKOCTh. [IpaBuiio paBHOBecus poyara. [Ipumenenue
MIpaBWJIa PaBHOBECHUS pblyara K 0JIOKy. «3050Toe mpaBmio» Mexanuku. KI1J[ mpocTeix MEXaHU3MOB.
[IpocTbie MexaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sueprusi. Kunetnueckast u norenuuainbHas sueprus. [IpeBparienue oqHoro Buja
MEXaHUYECKOH SHEepPIruu B APYroil. 3aKoH COXpaHEHUsS! JHEPIHH B MEXaHHKE.

JdemoncTpanmnu
[IpuMepsl IPOCTBIX MEXAHU3MOB

JlabopaTropHbie padoThI M ONBITHI

1. Onpenenenue pabOThI CUITBI TPEHUS TTPU PABHOMEPHOM JIBHXKCHHUH T€JIa TI0 TOPU30HTATIBHOMN
MTOBEPXHOCTH.

2. UccrnenoBanue ycIIOBUM paBHOBECHS phIyara.

3. U3mepenue KII/[ HakJTIOHHOM MJIOCKOCTH.

4. 3yuyeHne 3aKOHA COXPAHEHUS MEXaHUYECKOM SHEPTHH.



IINTIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

Nzyuenue ¢pu3uku B 7 Ki1acce HApaBJICHO HA TOCTHKEHNUE 00YJatOIUMHCS JTUYHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX PE3YyIbTaTOB OCBOEHUS yUEOHOT0 IIpeIMeTa.

JIMUHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe gocinTanue:
— TMpOSBIIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUIICKOM (pU3MUecKoi HayKu;

— HEHHOCTHOC OTHOILICHUEC K JOCTHXCHUAM pOCCHI;'ICKI/IX y‘léHBIX (bl/ISI/IKOB.

Fpa.m’dancxoe u dyxoeno-ﬂpaecmeennoe eocnumanue.
— TI'OTOBHOCTb K dAKTUBHOMY Y4aCTHUIO B 06Cy)K,Z[eHI/II/I OGH.[GCTBCHHO-SH&‘-II/IMBIX 1 3THYCCKHX HpO6JI€M,
CBA3aHHBIX C MPAKTUYCCKUM IIPUMEHCHUCM I[OCTI/I)KCHI/Iﬁ (1)I/I3I/IKI/I,

— OCO3HaHHEC Ba’KHOCTU MOPAJIbHO-3THYCCKUX ITPUHIUIIOB B ACATCIILHOCTU y‘-IéHOI‘O.

Icmemuueckoe gocnumanue:
— BOCIHPHUATUC OCTCTUUCCKUX KAYCCTB (1)H3H‘I€CKOI71 HayKH: eé rapMOHHUYHOI'O ITIOCTPOCHUS, CTPOI'OCTH,

TOYHOCTH, JJAKOHNYHOCTH.

Ilennocmu nayunozo nosnanus.
— OCO3HaHME LIEHHOCTHU (pU3MUYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA IIO3HAHUSI MUPa, OCHOBbI
Pa3BUTHUS TEXHOJOTHH, BAJKHEUILIEH COCTABIISIIOIIEH KYJIbTYpHI;

— Pa3BUTHUC HaquOﬁ J'II-O603HaTCJ'II>HOCTI/I, HHTCPECA K HCCIIEIOBATEIHLCKOM eI TEILHOCTH.

Dopmuposanue Kynbmypol 300p08bs U IMOUUOHAILHO20 OAZONONYUUA:
— OCO3HAHME LIEHHOCTU 0€3011acCHOr0 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MUDE,
BKHOCTH TIPABUJI 0€3011aCHOTO TTOBECHUS HA TPAHCIIOPTE, HA JOPOTax, C AJIEKTPUYECKUM U TEIIOBBIM

000py/I0BaHUEM B IOMAIIHUX YCIOBHSIX;

— ¢(hopMHUPOBAHHOCTh HaBbIKa peQIIeKCUH, TPU3HAHKUE CBOETO IpaBa Ha OMHUOKY U TaKOTO K€ MpaBa y
JAPYIoro 4eaoBeKa.

Tpyooeoe eocnumanue:
— aKTHUBHOE y4acTHE B PEIICHUU MPAKTHUYECKUX 3a7a4 (B paMKax CEeMbH, IITIKOJIbI, TOPO/ia, Kpasi)
TEXHOJIOTHYECKOM M COLMAIILHON HAIMPaBJICHHOCTH, TPEOYIOIIMX B TOM YUCIIE U (PU3UIECKUX 3HA

HUM;— HMHTEpeC K MPaKTUYECKOMY H3YyUEHHUIO IMpodeccuil, CBI3aHHBIX C (PU3NKOM.

JKonozuueckoe 6ocnumanue:
— OpHUEeHTalus Ha IpUMEHeHne PU3NYEeCKUX 3HAHUHU 7S pelIeHus 3a/1a4 B 00J1aCTH OKpYXKaroIlen
Cpenbl, IUIAHUPOBAHHUS MIOCTYIKOB U OLIEHKH UX BO3MOXHBIX ITOCIIEICTBAN JUIs1 OKPYIKAOIIEeH

Cpeabl,— OCO3HAHUC r100aIbHOTO XapaKkTepa 3KOJOTMYCCKUX HpO6JICM u HYTeﬁ HX PCIICHUA.

Aoanmayusa 00yuarowecoca K U3MEHAIUWUMCA YCA0GUAM COUYUATbHOU U RPUPOOHOIL CPEObl:

— MOTPeOHOCTH BO B3aUMOJICHCTBUY IPHU BHIIIOJHEHUH MCCIIEI0BAaHUMN U MMPOEKTOB (PU3NUECKON
HaIIPaBJIEHHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHUSM JIPYTHX;

— TIOBBINICHUEC YPOBHA CBOCH KOMIICTCHTHOCTH 4epe3 MPaKTHYCCKYIO ACATCIIbHOCTD,



— TOTPeOHOCTh B JOPMUPOBAHUHN HOBBIX 3HAHHIA, B TOM YHCJIC ((OPMYITHPOBATH UJICH, TTOHATHS,
TUIOTE3bl O (U3UYECKUX OOBEKTAX U SIBICHUSX;

— 0CO3HaHME Ae(UITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001aCTH (PU3UKH;
— IUTAaHWPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHNUH HOBBIX (PU3NYECKUX 3HAHUIA;

— CTpeMJICHHE aHAJM3UPOBATh U BBISBIATH B3aUMOCBS3H MTPUPOIbI, OOIIECTBA U SKOHOMHKH, B TOM
YHCIIe ¢ UCTIOIb30BaHUEeM (DPU3UYECKUX 3HAHUA;

— OIICHKA CBOMX JICHCTBHH C YIETOM BIIHSIHHSI Ha OKPYKAIOIIYIO CPEAY, BO3MOMKHBIX TII00ATBHBIX
IOCJIEICTBUM.

METAIIPEIMETHBIE PE3YJIbTATBI

YHuBepcabHbIE TI03HABATEIIbHBIE ICHCTBUS

Baszoevie nocuueckue oeiicmeun:
— BBISBIIAITH M XapaKTEPU30BaTh CYIIIECTBEHHBIE IPU3HAKN OOBEKTOB (SIBICHUI);
— yCTaHaBJII/IBaTI) CYHIGCTBGHHI)II;'I HpI/I3HaK KHaCCHq)HKaHHH, OCHOBAHUIA IJIs1 O606HI€HI/IH Hu CpaBHCHI/Iﬂ;

— BBIABISTH 3aKOHOMEPHOCTH U ITPOTHUBOPEUMS B pacCMaTpUBaeMbIX (haKkTaX, TaHHBIX U HAOIIOICHUSX,
OTHOCSIINXCS K (PU3NUECKUM SIBIICHUSIM;

— BBIABJIATH HPUYHUHHO-CJICACTBCHHLIC CBA3U NP U3YUCHUN (I)I/ISI/I‘IGCKI/IX SIBJICHUM U IMpoHIcCCOB;
ACJIaTh BBIBOALI C UCITOJIB30BAHUEM JCAYKTUBHBIX U WHAYKTHBHBIX YMO?;aKJHOLICHHﬁ, BbIABHUI'ATh
THUITIOTE3bI O B3AMMOCBA3AX (1)I/I3I/I‘~I€CKI/IX BCJINYHH,

— CaMOCTOSITETTLHO BBIOMPATh CrIoco0 perreHus yaeOHol pusnueckoit 3a1a4n (CpaBHEHHE HECKOJIBKHX
BapHUaHTOB PELICHHUs, BBIOOP HanboIIee MOAXOIAIIETO C YIETOM CaMOCTOSATEIBHO BBIICICHHBIX
KpUTEPUEB).

ba3zoevie uccneoosamennvckue oeiicmeus:
— HCIOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATEILCKUI MHCTPYMEHT MIO3HAHMUS,

— MPOBOAUTH MO CAMOCTOSITENIBHO COCTaBICHHOMY IUIaHY OIBIT, HECIOKHBIN (PU3NYECKUI
9KCHEPUMEHT, HEOOIBIIIOE HCCIIe0BaHNE (PU3HMUECKOTO SBICHHUS;

— ONLCHUBATb HAa MIPUMCHUMOCTb U JOCTOBCPHOCTH I/IH(l)OpMaIII/IIO, MOJIYYCHHYIO B XOJI€ NCCIICAOBAHHUA
HJIN SKCIICPUMCHTA,

— CaMOCTOSITENBHO (POPMYIHPOBATH 0OOOIICHHS 1 BHIBOBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HAOJIOZICHUS, OTIBITA, UCCIICIOBAHNS,

— MPOTrHO3UPOBATH BO3MOKHOC ,uanLHefmJee pa3BUTHC (I)I/I3I/I‘leCI(I/IX IMPpONICCCOB, a TAKKC BBIABUI'ATb
MMPEATIOJIOKCHUA 00 ux Pa3BHUTHHU B HOBBIX YCJIOBHAX U KOHTCKCTax.

Paboma c ungpopmayuei:

— MPUMEHSTH pa3IMYHble METO/Ibl, HHCTPYMEHTHI U 3alPOChl IPU MOUCKE U 0TOOpe HH(DOpPMALIUK WITH
JAHHBIX C YU4ETOM NPEeSIOKEHHON YueOHOH (PU3NUeCcKOi 3aauu;

— aHaJIM3UPOBaATh, CHCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAINIO PAa3TIUYHBIX BUJOB U HOpM
IIPEJICTaBJICHHUS,

— CaMOCTOSITEIIbHO BBIOMPATh ONTUMANIbHYIO (hOpMY MpeacTaBIeHUs UHYOpMAIMK U WILTIOCTPUPOBATD
pelaeMble 3a/1a4i HECIOKHBIMU CXEMaMH, TMarpaMMaMu, MHOM rpaduKoi 1 MX KOMOUHALIUSAMHU.



YHuBepcanbHble KOMMYHUKATUBHBIC IEHCTBHS

Obwenue:

— B X0Ie 00CYXXJIeHUs YIeOHOT0 MaTepuala, pe3yJbTaToB Ja0OPaTOPHBIX padOT U MPOCKTOB 33/1aBaTh
BOIIPOCHI 110 CYIIECTBY 00CYXKIaeMOI TEeMbI U BHICKAa3bIBaTh UJICH, HAIICJICHHBIC HA PEUICHUE 33a]aud U
noJiep>KkaHue OaroXenaTeaIbHOCTH OOLICHHUS;

— COINOCTABJIATH CBOM CYXKICHHUS C CYXKICHUSAMH APYTUX yYACTHUKOB JUaiora, 00HapyKUBATh
pasyinuue U CXOJACTBO MO3ULIUNI;

— BBIPpAXaTh CBOIO TOYKY 3PCHUA B YCTHBIX U IIMCBbMCHHBIX TEKCTAX;

— MyOJIMYHO MPEACTaBIATh PE3YNIbTAThl BHIIOIHEHHOTO (PU3UYECKOT0 ONbITA (IKCIIEPUMEHTA,
UCCJIEI0BAHMUS, IPOEKTA).

Coemecmuasn desamenvbHOCHb (COMPYOHUYUECBO):

— TIOHUMATb ¥ UCIOJIb30BAThH MPEUMYILIECTBA KOMaH/IHOW U MHAMBUYaTbHON pabOThI IPU pEIICeHUN
KOHKPETHON (pU3UYECKOi pobIeMBbl;

— [PUHHUMATh LCJINU COBMECTHOM ACATCIIBHOCTH, OPTaHNU30BbIBATH I[GI\/JICTBI/UI no €€ JOCTHXKCHUIO:

pacnpeaensiTh pou, 00CY IaTh MPOLIECCHl U Pe3yIbTaThl COBMECTHOU pabOThI; 0000IaTh MHEHHS
HECKOJILKHX JTIOJICH;

— BBITIOJIHATH CBOIO YaCTh pa6OTI)I, A0CTUTrasA Ka4CCTBCHHOI'O PE3yJibTaTa 10 CBOCMY HAIIPABJICHUIO U
KOOpAUHUDPYA CBOU HeﬁCTBHH C ApYTMMHU YICHAMU KOMAaHbI;

— OICHUBATh KA4C€CTBO CBOCTO BKJIaJa B O6HII/II71 IMPOAYKT IO KPUTCPUAM, CAMOCTOATCIbHO
C(l)OpMy.]'H/IpOBaHHBIM yY4aCTHUKaMU BBaHMOHeﬁCTBHH.

yHI/IBepcaHBHHC PCrYJIATUBHLBIC JIehCcTBUSA

Camoopzauu;*aumz:

— BBISBJIATH MPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYAIUSIX, TPEOYIOIMIUX TS pelIeHns GU3MUECKUX
3HAHUM;

— OPUEHTUPOBATHCS B PA3IMUHBIX MOIX0aX MPUHATUS pELIeHUN (MHIMBUYaIbHOE, IPUHSATHE
pelleHys B rpymie, NPUHITHE PEeIIEHUH TPYIIoil);

— CaMOCTOSITEIIbHO COCTABIIATh AJITOPUTM pelIeHHs GU3NUIECKOH 3a/1a4n W [IJ1aHA UCCIIEJOBAHUS C
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh MpeJiaraeMble
BApUAHTBI PELICHUN;

— Jlenath BIOOpP U OpaTh OTBETCTBEHHOCTH 32 pPEIlICHHE.
Camoxonmpons (pegpnekcusn):
— JIaBaTh aJICKBATHYIO OIICHKY CHTYAI[UH | IIpeijIaraTh TUIaH e€ H3MCHEHUS;

— OOBSACHATH MPUUYNHBI TOCTHKEHUS (HEJOCTUKEHHS) pe3yIbTaTOB I€ATEIbHOCTH, 1aBaTh OLIEHKY
NpUOOPETEHHOMY OIIBITY;

— BHOCHUTH KOPPEKTHUBBI B IESATEIHLHOCTH (B TOM YHCIIE B X0 BBIMOJIHEHUS (PU3MUECKOTO HCCIIeI0OBAHUS
WM [IPOEKTA) HAa OCHOBE HOBBIX O0CTOSITENLCTB, U3MEHUBIINXCS CUTYaAI[Ul, YCTAHOBJIEHHBIX OLIMOOK,
BO3HMKIIUX TPYIHOCTEM;

— OLCHHBATH COOTBETCTBUEC PE3YyJIbTaTa HEJIN U YCIIOBUAM.

3M0ull0HaJlebll2 unmelieKkm:



— CTaBUTh ce0s1 Ha MECTO JPYroro 4ejJoBeKa B XOJI€ CIIOpa Ui JUC KYCCHU Ha HAYYHYIO TEMY,
NIOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTrOro.

Ipunamue cedn u opyaux:

— TpU3HABaTh CBOE MPABO Ha OMIMOKY MU pelIeHuH (PU3NYECKHX 33124 WIH B YTBEPKACHUAX HA
Hay4HbIE TEMBI M TAKOE K€ IIPABO IPYyroro.

HNPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIe pe3ynbTaThl HA 6A30BOM YPOBHE JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD y 00 yUarOIUXCS
YMEHHUU:

— HCIIOJIb30BaTh MOHATHUSA: PU3MUECKUE U XUMHUECKHE SBICHUS; HAOII0IeHUE, SKCIIEPUMEHT, MOJIEIb,
THIIOTE3a; €AMHULBI (PU3NYECKUX BEIMYMH; aTOM, MOJICKYJIa, arperaTHbIe COCTOSHUS BEIIECTBA
(TBEpPHOE, XKUIKOE, ra3000pa3HOE); MEXaHUUECKOE JBIKCHNE (PABHOMEPHOE, HEPAaBHOMEPHOE,
IPSAMOJIMHEHHOE), TPACKTOPHS, PAaBHOICHCTBYIOIIAsA CHII, teopmanus (yrnpyras, miacTudeckas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

— paznuyath sBieHus (quddys3us; TernIoBoe IBMKEHUE YaCTUL] BEIIECTBA; PABHOMEPHOE JBHKEHUE;
HEpaBHOMEPHOE JIBU)KEHUE; MHEPLUS; B3aUMO/ICUCTBUE TEJl; paBHOBECUE TBEPBIX TEJ C 3aKPEIIEHHON
OCBIO BpAIlICHHSI; IIepejada NaBICHUs TBEPABIMH TEIAMH, )KUAKOCTSIMH M Ta3aMu; aTMOC(hepHOe
JTaBJICHUE; IJIaBaHHUE T€J; MPEBpaIlleHUs] MEXaHUYECKOW SHEPruu) MO OMMCAHMIO UX XapaKTEPHbIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JTAHHOE (PH3UUECKOE SBJICHNUE;

— Ppacmo3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3NYECKUX SBICHHUU B OKPYXKAIOIIEM MUPE, B TOM YHCIIE
(duznyecKue sIBIEHNS B IPUPOJIE: IPUMEPHI ABMKEHUS C Pa3IMYHBIMU CKOPOCTSMH B )KMUBOW U HEKUBOK
IPUPOJIE; AEHCTBHUE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE; BIUSHUE aTMOCHEPHOI0 AABJICHUS HA )KUBON
OpraHu3M; IUIaBaHUE PbIO; PHIYAry B TEJIe YEIOBEKa; IPU ITOM IIEPEBOAUTH IPAKTUYECKYIO 33/1a4y B
y4eOHYI0, BBIIEISITh CYLIECTBEHHbIE CBOMCTBA/IPU3HAKU (PU3UUECKUX SBICHUN;

— OMHCHIBATh U3YUEHHBIE CBOMCTBA TeN U (PU3UYECKHE SIBICHUS, UCTIONIB3Ys PU3NUECKUE BETUIHNHBI
(Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsl, TyTh, CKOPOCTh, CPEIHSAS CKOPOCTh, CHUJIa YIPYTOCTH, Crjla
TSDKECTH, BEC Tella, CHIIa TPEeHUs, AaBlieHue (TBEPAOTO Tena, )KUIKOCTH, ra3a), BRITAIKUBAIOIIAS CHUIA,
MexaHu4ecKas paboTa, MOIIHOCTD, MJIEY0 CHUJIbI, MOMEHT CHUJIbI, KO (PHUITUEHT MOJIE3HOTO IEUCTBUS
MEXaHU3MOB, KHHETUYECKas U MOTEHIIMAIbHAs YHEPTHUS); IPU OMMCAHUU TIPABMUIIHHO TPAKTOBATH (PHU3HU-
YECKUH CMBICI UCIIOJIb3yEeMbIX BEJTMUMH, UX 0003HAYCHHS U eAUHUIIB (PU3NYECKUX BETUYHH, HAXOAUTh
(dbopMyIibl, CBA3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIHUMHY C APYTUMHU BEIMYUHAMU, CTPOUTH Ipapuku
M3YYEHHBIX 3aBUCUMOCTEN (PU3HUUECKUX BEIIMUNH;

— XapaKTepu30BaTh CBOWCTBA Tell, (GPU3HUECKUE SIBICHHS U MIPOLIECCHI, UCTIONB3YS MpaBUiia CIOKEHUS
cu (BIOJIb OJTHOM TpsiMoii), 3akoH ['yka, 3akoH [lackais, 3akoH Apxumesa, MPaBUii0 paBHOBECHS
pbIyara (0J0Ka), «30J0TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXaHUYECKOW YHEPTHH; IPU TOM
JaBaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA U 3aITUCHIBATH €T0 MaTEMAaTUYECKOE BHIPAKCHHE;

— OOBSICHATH PU3UYECKUE SBIICHHSI, TIPOIECCHl M CBOWCTBA TEJ, B TOM YHCIIEC U B KOHTEKCTE
CUTYyalnid MPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBISBIATH IPUIUHHO-CIICACTBEHHBIE CBSI3H, CTPOUTH
o0BbsicHeHue U3 1—2 noruuecKux 1maros ¢ onopoit Ha 1—2 n3yueHHbIX CBOMCTBA (PU3MUECKUX SBICHUH,
(GU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

— pemaTh pacyE€THbIE 337a4u B |—2 1ecTBUS, UCIIOIB3YS 3aKOHBI U (YOPMYIIbI, CBSI3bIBAIOIIHE
¢buznyecKkue BeIMYUHBL: HA OCHOBE aHAJIM3a yCIOBUS 3aJ]aul 3allUChIBaTh KPATKOE yCIOBHE, MO/~
CTaBJIATH (PU3MUECKHE BEIUMUMHBI B (POPMYJIBI U IPOBOAUTDH PACcU€Thl, HAXOAUTH CIPABOYHbIE TaHHBIE,



HEOOXOAUMBIC JUTsI pEIICHUS 3a]1a4, OIEHUBATh PEATUCTUIHOCTD MOTYYCHHOW (PU3NUECKON BEJTMYNHBI;

— pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIIUTH IPH MOMOIIH (PU3HMUECKUX METO0B; B ONUCAHUHU
UCCIIEIOBaHMS BBIIEIATH IPOBEPSEMOE IPEANONI0KEHUE (TUIIOTE3Y), Pa3InyaTh U UHTEPIPETUPOBATD
IIOJIy4EeHHBIH pe3ynbTaT, HAXOAUTh OIMOKU B XOJI€ OIBITA, 1€JIaTh BHIBOJIBI 10 €I0 PE3yJIbTaTaM;

— MPOBOAUTH ONBITHI 110 HAOTIOJCHUIO (PU3NYECKUX SBJICHUN WK (PU3UYECKUX CBOUCTB TEII:
dbopMynupoBaTh IpoOBEpsieMbIe MPEANOI0KEHUS, COOUpPaATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000py10Ba-
HUSI, 3a[IUCBIBATh XOJI OIBITA ¥ (POPMYITUPOBATH BBHIBOJIBI;

— BBITIOJHSATH NMPSMBIC U3MEPEHHSI PACCTOSHUS, BPEMEHHU, MacChl Tena, 00bEMa, CHUITBI i TEMIIEPATYPHI
C WCIIOJIH30BAaHUEM aHAJIOTOBBIX U IU(POBBIX MPUOOPOB; 3AMUCHIBATH MTOKA3aHUS MPUOOPOB € yUETOM
3aJIaHHON a0COJIFOTHOW MOTPEITHOCTH U3MEPCHUIA;

— MPOBOIMTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NIECKON BETMYUHBI OT IPYTOH C
MCIIOJIb30BAHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTHU ITyTH PaBHOMEPHO JABUXKYILETOCs TeJla OT BPEMEHHU
JBUKEHHUS TeJa; CUJIbI TPEHUSI CKOJILKEHUS OT Beca Tella, KadecTBa 00paObOTKH MOBEPXHOCTEN TEN U
HE3aBHCUMOCTHU CHJIBI TPEHUS OT IIOMIAAN COMPUKOCHOBEHUS TEJT; CHJIBI YIIPYTOCTH OT yJIMHEHUS
MPY>KHHBI; BEITAIKUBAIOIICH CUITBI OT 00bEMA MOTpyKEHHOM YaCTH Tea U OT TUIOTHOCTH YKHJIKOCTH, €€
HE3aBHCHUMOCTH OT IJIOTHOCTHU TeJa, OT TIIyOHHBI, Ha KOTOPYIO MOTPY>KEHO TEJ0; YCIOBHI IJIaBaHUs Ted,
YCIIOBUY paBHOBECHS pbluara v OJIOKOB); y4aCTBOBATh B IJIAHUPOBAHUHU y4EOHOTO UCCIIEIOBaHUS, COOU
paTh YCTAaHOBKY M BBIMOJIHATH U3MEPEHHUS, CIIEYs TIPETIOKEHHOMY TUIaHy, (PUKCUPOBATh PE3yIbTaThI
MOJTyYEHHOM 3aBUCUMOCTH (PU3UUYECKUX BEJIMYHMH B BUJIE TIPEVIOKCHHBIX TaOJUI] U TPAPHUKOB, J1EIaTh

BBIBOJBI 11O PE3YyJIbTaTaM UCCIICAOBAHUSA,

— IPOBOJUTb KOCBCHHBIC U3MCPCHUA CI)I/IBI/I‘ICCKI/IX BCJIIMYMH (HHOTHOCTB BCIICCTBA )XUAKOCTHU U
TBépZ{OFO TCJIa; CUJia TPCHUA CKOJIBXKCHU A, JaBJICHUEC BO3AYyXa, BbITAJIKMBAIOIIAA CHUJia, I[CﬁCTB}HOHIBJI Ha
HOFPY)KéHHOC B ) KMAKOCTB TCJIO, K03(1)(1)I/II_[I/I€HT ITIOJIE3HOT'O HeﬁCTBHH IMPOCTBIX MGXEIHI/ISMOB), CJIICAys
HpeﬂHO)KeHHOﬁ HHCTPYKIUU: IIPHU BBIIIOJIHCHUN PI3MCp€HHI>i CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTaHOBKY
Y BBIUKCIATH 3HAYEHUE HCKOMOM BCJIIMYHHEI;

— co0uro1aTh MpaBUiIa TEXHUKU 0€30IacHOCTH MpH padoTe ¢ 1a00paTOpHBIM 000pYyJOBAaHHUEM;

— YKa3blBaTh NPUHIMUIIBI JJEUCTBUS MPUOOPOB M TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JMHAMOMETP, COOOIAIOIINECS COCY/ b, OapOMETp, phluar, OIBUKHBIA U HETIOABM>KHBIN OJI0K, Ha-
KJIOHHAsI IIJIOCKOCTB;

— XapaKTepU30BaTh MPUHIIMIIBI JEHCTBUS U3YYEHHBIX NMPHUOOPOB U TEXHUUYECKHX YCTPOMCTB C OMOPOI
Ha UX ONMCaHUs (B TOM YMCiIe: MOIIIMITHUKY, YCTPOUCTBO BOAOIPOBO/A, THIPABINYECKUH Mpecce,
MaHOMETp, BEICOTOMED, MOPLIHEBOW HACOC, APEOMETP), UCIIONIb3Yys 3HAHUS O CBOMCTBAX (PU3NYECKUX
SBJICHUH U HE0OXOAMMbIe (PU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

— MPUBOJUTH IPUMEpPHI / HAXOAUTH HH(OPMALIMIO O IPUMEPAX MPAKTUUYECKOTO HCIIOIb30BaHUS
(¢u3MUecKUX 3HaHUI B MOBCEIHEBHON )KU3HU AJ1s1 0OecrieueHust 0e30MacHOCTH TP OOPAILECHNH C
npuOopaMu U TEXHUYECKHUMH YCTPOMCTBAMH, COXPAHEHHUS 3/10POBbsS U COONIOICHUS HOPM
JKOJIOTHUYECKOI0 ITOBEJICHUS B OKPYKAIOLIECH Cpelie;

— OCYUICCTBJIATH OT60p HCTOYHHUKOB I/IH(I)OpMaI_II/II/I B CCTHU I/IHTepHCT B COOTBCTCTBHH C 3aJaHHBIM
IMONCKOBBIM 3aIllpOCOM, HAa OCHOBE UMCIOIIIUXCA 3HAHWUHN 1 HYTeM CpaBHCHHA PA3JIMYHBIX HCTOYHHUKOB
BBIACTIATDH I/IH(i)OpMaHI/IIO, KOTOpas ABJIACTCA HpOTHBOpC‘IHBOﬁ WJIH MOXKET OBIThH HG)IOCTOBepHOﬁ;

— HCIOJIb30BAaTh IPY BBHIMOJIHEHUN Y4EOHBIX 3a/laHUi HAYyYHO-TIONYJISIPHYIO JTUTEPaTypy GU3HUECKOTO
coJiepaKaHus, CIIPaBOYHbIE MaTEPHUAJIbI, pecypcsl ceTu HTepHeT; BiIageTh NpUEMaMHu KOH-



CIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HH(OPMALIUK U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

— cO037aBaTh COOCTBEHHBIE KPATKHE MMChbMEHHBIC M YCTHBIE COOOIICHHS HA OCHOBE 2—3 HCTOYHHUKOB
nHpopmau GU3NIECKOTO COIePKaHUs, B TOM YHCIIe TyOJUIHO JIeiaTh KpaTKUe COOOIEHUS O
pe3ynbTarax MPOEKTOB WM YYeOHBIX UCCIICIOBAHMIA, IPH 3TOM IPAMOTHO MCIIOJIb30BaTh N3YYCHHBII
NOHSATUIHBIN anmapaT Kypca (U3MUKH, COPOBOKIATH BBICTYIUICHUE TPE3CHTAIINCH;

— TIPH BBIIOJIHEHUH YIEOHBIX MTPOEKTOB U MCCIEAOBAHUN PACIIPENCATh O0S3aHHOCTH B TPYIINE B
COOTBETCTBHUU C IOCTABJIICHHBIMU 33/1a4aMHU, CJICIUTh 32 BBIITOJIHEHUEM IJIAHA JIEVCTBUI, aIEKBATHO
OLICHUBATh COOCTBEHHBIH BKJIAJl B ACSITEILHOCTD IPYIIIbl; BEICTPAaUBAaTh KOMMYHUKATUBHOE
B3aMMO/JICUCTBUE, YUUTHIBAsI MHEHHUE OKPYKAIOIIUX.



TEMATHYECKOE II'TAHUPOBAHUE

Macchl IIpu B3aUMOJICHCTBUH TEJI. I/I3M6pem/le MaccChbI T€J1a pa3jIMYHbIMA CHOCOGaMI/I;
OnpezleneHHe TIJIOTHOCTH T€J1a B PE3YJIBTATE U3MEPEHHUSA €I'0 MACChl U 06‘I>éMa;

Ne | HaumenoBanue pa3aeioB u KoundectBo yacos Hara Buapl nesiteibHoOCTH Bujsl, J1eKTpOHHBIE
I/l | TeM NPOrpaMMBbI H3YyYeHHUs hopmbr (undposbie)
BCEr0 | KOHTPOJIbHbIE | MPAKTHYECKHE KOHTPOJIs1 06pa3OBaTeJ'I]>HLIe
padoThI padoThI pecypebt
Pazzen 1. ®usuka u eé poib B MO3HAHHH OKPY’KAIOIIEr0 MHpa
11. | ®n3uka —Haykao 2 0 0 01.09.2022 | Pacrio3HaBaHHe U KIacCHPUKANHSA (PU3MICCKUX ABICHUH: MEXaHHUIECKUX, TEILIOBBIX, IucemenHsIi http://school-
npupose 07.09.2022 | >1eKTPUYECKUX, MATHUTHBIX H CBETOBBIX; KOHTPOJIb; collection.edu.ru
1.2. | ®dusnueckne BeTHIMHBI 2 0 0 08.09.2022 | BeinosnHeHHE TBOPUECKHX 3a1aHHI 110 IIOUCKY CLIOCOOOB H3MEPEHHS HEKOTOPBIX (PH3HIECKUX ITucsMeHHbIH http://school-
15.09.2022 | xapakTepuCTHK, HALPUMEpP Pa3MEPOB MAbIX 0OBEKTOB (BOJIOC, IPOBOJIOKA), YIAIEHHBIX 0OBEKTOB, KOHTPOJIb; collection.edu.ru
GONBLINX PACCTOSHUIA, MAJIBIX IPOMEKYTKOB BpeMeHU. OOCyKIeHHE IpeIaraeMbIX CIIOCO00B;
13 | EcrecTBenHo- HayuHbIii 2 1 1 16.09.2022 | Tloctpoenue mpocteiinx Mojieneit Gpu3ndecKux sBieHui (B BUIE PUCYHKOB MM CXEM), HAIPUMED KoutponbHas http://school-
METO/I MO3HAHMSI 20.09.2022 | mageHue npeaMera; IPSIMOIMHEHHOE PacpoCTpaHEHHE CBETa; pabora; collection.edu.ru
Hroro mo pasaeny 6
Pasnexn 2. llepBoHauaibHble CBEJEHNS 0 CTPOEHHH BeleCTBa
2.1. | Crpoenue BemecTBa 1 0 0 21.09.2022 | HaburoneHne 1 HHTEPIPETALHS ONBITOB, CBHICTEIBCTBYIOIIMX 00 aTOMHO-MOJIEKYJIIPHOM CTPOCHHH TTuchMeHHBII http://www.edu.delfa.net
25.09.2022 | BemiecTBa: OMBITHI C PACTBOPEHUEM Pa3JIMYHBIX BEIIECTB B BOJIC; KOHTPOJIb;
2.2. | lBmxkenne M B3aMMO/eiiCTBHE 2 0 0 26.09.2022 | TIpoBenenue u 0OBSICHEHKE OMBITOB M0 HAGJIIOACHHMIO TEIUIOBOrO PACLIMPEHKS Ta308; Vernbiit http://school-
YaCTHI BeHIeCTBA 02.10.2022 o1poc; collection.edu.ru
http://experiment.edu.ru
2.3. | ArperaTHbie COCTOSIHHS 2 1 1 03.10.2022 | Onucauue (¢ HCTIOIB30BAHUEM MPOCTHIX MOJIEIEH) OCHOBHBIX Pa3lINYMil B CTPOCHHH ra30B, Tpaxtrueckas | http://experiment.edu.ru
BellecTBa 09.10.2022 | skuakocteit u TBEPIBIX TET; pabora;
OO6BsICHEHHE MaJIOH CKIMAEMOCTH KHIKOCTEH M TBEP/BIX TelI, GOJIBIION CXKUMAEMOCTH I'a30B;
OOBbsicHeHne coxpaHeHus: GOpMbI TBEPIBIX TEJ U TEKYYECTH KUIAKOCTH;
IIpoBe/ieHHE ONBITOB, TOKA3bIBAMOIINX, YTO B TBEPAOM COCTOSIHIUM BOJBI YACTHIIBI HAXOATCS B
CpEJIHEM Jaibliie IPYyT OT Apyra (IUIOTHOCTh MEHBIIIE), YEM B KHIKOM;
VeraHoBIEHHE B3aNMOCBSI3H MEX/Ty 0COOCHHOCTSIMH arperaTHBIX COCTOSHHIT BOJIBI U
CYIIECTBOBaHMEM BOJHBIX oprann3mMoB (MC — Ouosnorus, reorpadus);
Uroro 1o paszueny 5
Pazznen 3. J/IBU:KeHHE H B3aMMOIeiCTBHE TeJl
3.1. | Mexannueckoe ABH:KEeHHE 3 0 05 10.10.2022 | UccnenoBaHne paBHOMEPHOTO JIBIXEHHS U ONPEAENCHHE ero PH3HAKOB; Tpaxtiueckas | http://experiment.edu.ru
19.10.2022 | HaburoeHue HepaBHOMEPHOTO JIBHKSHHUS H ONPE/IEICHHE er0 OTIHYHiA OT PABHOMEPHOTro pabora;
JIBHIKEHHS;
PereHne 3aj1a4 Ha onpe/ielieHHE TyTH, CKOPOCTH M BDEMEHH PaBHOMEPHOTO JIBHKCHHS;
AHanu3 rpadMKoB 3aBUCHMOCTH ITYTH M CKOPOCTH OT BPEMEHH;
3.2. | Uuepuus, macca, mioTHocTs | 4 1 0 20.10.2022 | Pemenne 3aja4 Ha ONpeseIeHHE MAcChl Tela, ero 00bEMa H IIOTHOCTH; Tectuposanue; | http://experiment.edu.ru
03.11.2022 | IpoBeseHNE U aHATH3 ONBITOB, AEMOHCTPUPYFOLINX 3aBHCHMOCTb H3MCHEHHS CKOPOCTH Tela OT €ro



http://school-/
http://school-/
http://school-/
http://www.edu.delfa.net/
http://school-/
http://experiment.edu.ru/
http://experiment.edu.ru/
http://experiment.edu.ru/
http://experiment.edu.ru/

3.3.

Cuua. Buasl cnn

14

04.11.2022
30.12.2022

AHanu3 npakTHYECKUX CUTYALWH, B KOTOPBIX POSABISACTCS ACHCTBUE CHIIBI YIIPYrOCTH (YIPYTOCTh
MsT4a, KPOCCOBOK, BETOK JepeBa H Ap.);

AHanu3 cutyanuii, CBI3aHHBIX C ABICHHEM TATOTCHHSA. OOBACHEHHE OPOUTANBHOTO JBIKCHHS
IUIAHET C UCIIOJIb30BAHUEM SIBJICHUS TATOTEHUS U 3aKoHa uHepimu (MC — actpoHoMus).;
HM3mepeHnue Beca Tela ¢ IOMOIIBI0 fuHaMoMeTpa. OG0CHOBaHHE 3TOTO CII0C00a H3MEPEHNS;
AHanmi3 1 MOZIeNMpPOBaHHE SBIICHHS HEBECOMOCTH;

DKCIEpPUMEHTAIIbHOE [OTyYeHHE HPaBHIIA CI0KEHUs CHII, HAIIPABICHHBIX BAOJb OJHOM IPIMOH.
OmnpezeneHne BeTHINHEI PAaBHOACHCTBYIOIIEH CHLIT;

W3yueHne CUIbl TPEHUS CKOJIBXKEHHUS U CUIIBI TPEHHUS TIOKOST;

HccnenoBaHue 3aBUCHMOCTH CHIIBI TPEHHS OT BECa TeNa M CBOHCTB TPYIUXCS TIOBEPXHOCTEH;
Pemrenue 3aa4 ¢ Hconb30BaHueM (OPMYI IS PACUETA CHIIBI TSDKECTH, CHIIB YIPYTOCTH, CHIIBI
TpeHUs;

KontponbHas
paborta;

http://school-
collection.edu.ru
http://iwww.edu.delfa.net

Hroro no pasaemy
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Paznen 4. JlaBieHue TBEPABIX Tel, KM,

TKOCTel

H rasos

4.1.

JlaBienne. [lepegaua
JaBJIEHUS] TBEPIABLIMU
TeJaMu, JKUIAKOCTAMH U
razamu

3

0.5

10.01.2023
22.01.2023

AHau3 1 00BSICHEHHUE OIBITOB M MPAKTHIECKMX CUTYAINH, B KOTOPBIX TIPOSIBISETCS CHJIA IABICHHS;
O0o0cHOBaHKE CIIOCOOOB YMEHBILICHUS U YBEIIMYCHHS JIaBICHHUS;

W3ydenne 3aBUCMMOCTH JaBJICHHS ra3a OT 00bEMA U TEMIIEPATYPE;

W3zydenne 0cOOEHHOCTE TIEpEauy JaBICHHUS TBEPIBIMH TEIaMH, KHIKOCTSIMHE U Ta3aMH.
O00CHOBaHHE PE3YJIHTATOB OIBITOB OCOOEHHOCTSIME CTPOEHHS BEIIECTBA B TBEPIOM, KUIKOMU
ra3000pa3HOM COCTOSTHHSX;

DKCIIepHUMEHTAIIbHOE JI0Ka3aTeIbCTBO 3aKoHa [lackas;

YcrHbii
OI1poc;

http://experiment.edu.ru

4.2.

JlaBJjieHne KUAKOCTH

23.01.2023
08.02.2023

HccnenoBanue 3aBHCUMOCTH JABICHHS HKHAKOCTH OT [ITyOHHBI OTPYKEHHUS U IIOTHOCTH
KHIKOCTH;

Habnronenune u 00bsCHEHHE THAPOCTATHYECKOTO Mapaiokca Ha 0CHOBe 3akoHa [Tackais;
M3ydenne cooOIaromuxcs cocyioB;

Pemenue 3a1au Ha pacyéT TaBICHUS KHIKOCTH;

OObscHeHHE MPUHIINIA ASHCTBHS THAPABIMYECKOTO Mpecca;

Amnanus 1 00bsICHEHHE MPAKTHYECKUX CUTYAIINii, IEMOHCTPHPYIOIINX IPOSIBICHIE AABICHHS
JKUIKOCTH ¥ 3aKoHa [Tackars, HampuMep MPOLECCOB B OPraHM3Me TIPH ITyOOKOBOIHOM HBIPSHIN
(MC — Guomnorus);

TTuceMeHHbIH
KOHTPOJIB;

http://class-
fizika.narod.ru

4.3.

ATmocdepHoe 1aB/ieHHe

0.5

09.02.2023
16.03.2023

DKCnepUMEHTANIbHOE 00HAPYKEHHE aTMOC(HEPHOTO TaBICHHUS;

ARanu3 1 00bACHEHNE ONBITOB M MPAKTHYECKHUX CHTYaINH, CBSA3aHHBIX C NeiCTBIEM aTMOC(epHOTro
JTaBIICHHS;

OOBsicHEHHE CyIIeCTBOBaHUS aTMOCc(ephl Ha 3eMiIe U HEKOTOPBIX IUIAHETaX WK e€ OTCYTCTBUS Ha
npyrux mianerax n Jlyae (MC — reorpadms, actpoHOMus);

OO0BsCHEHNE H3MEHEHH IUIOTHOCTH aTMOC(EpBI C BBICOTOI 1 3aBHCHMOCTH aTMOC(EPHOTO JaBICHHUS
OT BBICOTHI;

Pemenne 3aa4 Ha pacuéT aTMOC(EPHOTO JJABICHNS;

W3yuenne ycrpoiictBa 6apomeTpa aHepoHa;

3auer;

http://experiment.edu.ru

4.4.

JlelicTBHE :KUIKOCTH U ra3a
Ha NOrpy:kéHHOE B HUX TeJI0

17.03.2023
11.04.2023

DKcnepruMeHTaTbHOE 00HAPYKEHUE ISHCTBHS XKHUKOCTH ¥ ra3a Ha IOrpyKEHHOE B HUX TEJO;
Omnpenenenue BHITATKUBAIOIICH CHIIBL, ACHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B KUIKOCTD;
IIpoBezeHne u 00CyXkICHAE OIBITOB, IEMOHCTPUPYIOIINX 3aBUCHMOCTD BBITANKHBAIOIIEH CHIIBI,
JIeHCTBYIOLIEH Ha TEJIO B KUIKOCTH, OT 00bEMA MOTPYKEHHON B )KUIKOCTh YACTH TEJa U OT
IIOTHOCTH YKUIKOCTH;

HccnenoBanue 3aBUCHMOCTH Beca Tela B Boe OT 00bEMa MOrPYKEHHOH B KUIKOCTE YACTH TeNa;
Peuienne 3a1a4 Ha MpUMEHEHUE 3aKOHAa ApXUMe/ia U YCIIOBUS TUIABAHUS TEIT;

KoHcTpynposanue apeoMmeTpa 1M KOHCTPYHPOBAHUE JIOJKH U ONPENEICHUE €€ TPY30I0ABbEMHOCTH;

KonrponsHas
pabora;

http://class-
fizika.narod.ru
http://experiment.edu.ru

Hroro no pasneny
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Pazpen 5. Pa6oTa n MommHocTh. JHeprus

5.1. | PaGoTa H MOIIHOCTH 3 0 12.04.2023 | DxcnepuMeHTaIBHOE ONpPEaeIeHIe MEXaHHIECKON PadOThl CHIIBI TSOKECTH IIPH NMAjCHHH Tena VerHsri http://physics.nad.ru
22.04.2023 | cunbl TpeHHUs IpH PABHOMEPHOM IEPEMENICHUN TeNa [0 FOPH3OHTAILHON MOBepXHOCTH; Pacuér ormpoc;
MOIIHOCTH, Pa3BUBAEMOii TIPH MOJBEME T10 JIECTHHULIE;
Peurenne 3aa4 Ha pacy€T MEXaHUYECKOH pabOThI U MOLIHOCTH;
5.2. | MlpocTble MeXaHH3MBbI 5 05 23.04.2023 | DKcnepuMeHTAIBHOE J0Ka3aTesbCTBO PABEHCTBA pabOT MPU IPUMEHEHUH TIPOCTHIX MEXaHU3MOB; YerHblit http://school-
15.05.2023 | Onpenenenue KI1/l HakIOHHOMH IIIOCKOCTH; orpoc; collection.edu.ru
Perenue 3a/ja4 Ha NpUMEHEHUE NPaBUIa paBHOBecHUs pbiyara u Ha pacuét KII/I;
5.3. | Mexannyeckasi JHeprusi 4 1 16.05.2023 | DxcnepuMeHTaIbHOE ONpe/eeHHe H3MEHEH ! KHHETHUECKOH M OTeHIMAIbHON SHepruu Tela Ipu KonrponsHas http://physics.nad.ru
31.05.2023 | ero ckaThIBaHUU [0 HAKJIOHHOM IIOCKOCTH; pabora;
DopMyJIUPOBAHHE HA OCHOBE HCCIIEHOBAHKS 3aKOHA COXPAHEHHs MEXaHMYECKOI SHEPTHH;
OGcyxIeHre rpaHuL] IPUMEHIMOCTH 3aKOHA COXPaHEHHs SHEPIHH;
Hroro mo pazzeny: 12
PesepBHOE Bpemst 3
OBLLEE KOJIMYECTBO YACOB 68 7

I10 ITPOTPAMME
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MNOACHUTEJIBHASA 3AIIMCKA

CopneprkaHue IporpaMMbl HapaBJIeHO Ha (OPMUPOBAHKE €CTECTBEHHOHAYYHOM IPaMOTHOCTH YYaIIUXCS U
OpTraHU3aIMI0 U3Y4YeHUs (PU3UKU Ha JESITETLHOCTHON OCHOBE. B Hell yUUTHIBaIOTCS BO3MOXKHOCTH MPEIMETA
B peanmm3anuu TpedoBannii ®I'OC OO0 k miaaHupyeMbIM JTUYHOCTHBIM U METAIPEAMETHBIM Pe3yJIbTaTaM
00y4eHHs, a TAKXKE MEXKIIPEIMETHBIE CBSI3H €CTECTBEHHOHAYYHBIX YUE€OHBIX IPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsl.

OBIIAA XAPAKTEPUCTUKA YYEBHOT'O IPEIMETA «PU3UKA»

Kypc ¢pusnku — cucteMoo0pas3yronuii 111 €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB, IIOCKOJIBKY
(bu3nveckre 3aKOHbI JIS)KAT B OCHOBE MPOIIECCOB U SIBICHUH, U3y4aeMbIX XUMHEH, OMOJIOTHEH, acTpOHOMUEH
u ¢usndeckoit reorpadueii. usnka — 3TO MpeAMET, KOTOPHIH HE TOIBKO BHOCUT OCHOBHOM BKIIAJ B
€CTECTBEHHOHAYUYHYIO0 KapTUHY MUPa, HO U NPEAOCTaBIsIET HauboJee ssiCHble 00pa31bl IPUMEHEHUSI HAyYHOTO
METO/1a MO3HAHUS, T.€. crioco0a MOy4YeHNs JOCTOBEPHBIX 3HaHUH 0 mupe. Hakownern, ¢pusuka — 310
IIPEAMET, KOTOPBIA HAPALY C APYTUMHU €CTECTBEHHOHAYYHBIMH IIPEAMETaMHU JOJDKEH JaTh IIKOJIbHUKAM
IIPEJCTaBICHHUE 00 YBJIEKATEIbHOCTH HAYYHOT'O UCCIIEOBAHUSA U PAJlOCTU CAMOCTOSTEIbHOIO OTKPBITUS
HOBOT'O 3HAHMSL.

OpnHa U3 rIaBHBIX 337ja4 (PU3UUECKOro 00pa3oBaHus B CTPYKType o0I1ero o0pa3oBaHus COCTOUT B
(bopMHPOBAHUN €CTECTBEHHOHAYYHON I'PaMOTHOCTH U MHTEpEca K HayKe Y OCHOBHOM Macchl 00yJaroIuxcs,
KOTOpbIE B JaJibHEHeM OyIyT 3aHATHl B CaMbIX pa3HO 00pa3HbIX chepax nestenpsHocTH. Ho He MeHee
BaXHOMW 3a/1a4eil ABJIAETCS BBISIBICHUE U IIOJrOTOBKA TAJIAHTIIMBBIX MOJIOBIX JIFOAEH IS IPOAOKEHUS
o0pa3zoBaHMs U AajbHEHIIEH TPopecCHOHAIBHOM eSTEIbHOCTH B 00J1aCTH €CTeCTBEHHOHAYUHBIX
UCCIIEIOBAaHUM U CO3JaHUM HOBBIX Te€XHOJOTHH. COrIaCHO NPUHATOMY B MEXIYHAPOJAHOM COOOIECTBE
orpeJesieHuo, EctecTBeHHOHay4YHas FpaMOTHOCTb — 3TO CIIOCOOHOCTH YeJIOBEKa 3aHUMaTh aKTHBHYIO
IPaXJaHCKYIO MO3UIIMIO IO OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMU HayKaMH, U
€ro TOTOBHOCTb UHTEPECOBATHCS ECTECTBEHHOHAYYHBIMU HUJIeIMU. HaydHO-rpaMOTHBIN YEJIOBEK CTPEMUTCS
y4acTBOBaTh B apr'yMEHTHUPOBAHHOM O0CYKJEHUU IPOOIeM, OTHOCAILIMXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHUSIM, UTO TPEOYET OT HETO CIAEAYIOUINX KOMIETEHTHOCTEH:

— HaAY4HO O0OBACHATH SABJICHUA,
— OIICHHUBATh U ITIOHNUMATb 0COOEHHOCTH HAaY4YHOTI'O UCCJICAOBAHNA,
— HHTCPpHNPCTUPOBATH JAHHBIC U UCITIOJIb30BATh HAYUYHBIC NOKA3aTCIILCTBA IJIS MOJIYYCHHU A BHIBOAOB.

N3yuenne ¢pu3nku cnocoOHO BHECTH peIIAlOIIN BKJIa] B JOPMUPOBAHUE €CTECTBEHHOHAYYHON
TPaMOTHOCTH OOYJarOIIXCsl.

HEJN U3YYEHUA YYHEBHOI'O ITIPEJIMETA «®U3UKA»

[enn nzydenus GpU3MKA HA ypOBHE OCHOBHOTO 0O0IIero oopa3oBaHus onpeeieHsl B Konmenmun
npenoaaBaHus yueOHoro npeamera «dusnkay B 00pa3zoBaTebHBIX opranu3anusix Poccuiickoit denepanun,
pealn3yIoNMX OCHOBHBIE 00111€00pa3oBaTeIbHbIE MPOTpaMMBbl, YTBEPKIEHHOH pemenneM Komnerun
MunuctepctBa npocseiienus Poccuiickoit ®@eneparuu, nporokon ot 3 aekadps 2019 r. Ne [TK4BH.

[enu uzydenus Gu3NKU:

— npuoOpeTeHne HHTepeca U CTPEMIICHHUS 00YJaOLINXCsl K HAYYHOMY U3yYEHHIO TPUPO/IHI,

Pa3BUTHUEC HNX UHTCIIJICKTYAJIbHBIX U TBOPYCCKUX CHOCO6HOCT€I>'I;



— pa3BUTHE NPEACTABICHUI 0 HAYYHOM METO/Ie MO3HaHUs U (POPMUPOBAHUE HCCIIEA0BATEIHCKOTO
OTHONICHUS K OKPYKAIOITUM SIBJICHUSIM;

— (opMHUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3yUeHUsI OCHOB CTPOCHUS MaTepHU U
(byHIaMEHTABHBIX 3aKOHOB (PH3UKH;

— (opmupoBaHue NpeACcTaBICHUH 0 PO PUNKH I PA3BUTHS IPYTHX €CTECTBCHHBIX HAYK, TEXHUKU
1 TEXHOJIOTHi;

— pa3BUTHE MPEJCTABICHUI O BO3MOXKHBIX cepax Oyayiieit npogeccuoHanbHON 1eATeIbHOCTH,
CBSI3aHHOM C (PM3UKOMH, MOATOTOBKA K JlajbHEiIeMy 00y4eHHIO B 3TOM HAlpPaBICHUH.

JlocTrkeHre ATUX 1eJiel Ha YPOBHE OCHOBHOTO O0IIero 00pa3oBaHus 00CCIICUMBACTCS PEIICHUEM
CIIeNYIOIINX 3a/1a4:

— nOpuOOpeTeHe 3HAaHUH O JUCKPETHOM CTPOCHHH BEIIECTBA, O MEXAaHMUECKUX, TEIJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— TOpUOOpETeHHE YMEHUN OMHUCHIBATH U OOBICHITH (PU3MUECKHE SBJICHHS C UCIIOJIH30BAHUEM
MOJTYYECHHBIX 3HAHUIA;

— OCBOCHHE METOJIOB PEIICHHUS MPOCTCHIINX PAaCUETHBIX 3a/1a4 C UCTIOIh30BaHUEM (PH3UIECCKIX
MOJENEN, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

— pa3BUTHE YMEHHIA HAOII01aTh IPUPOIHBIC SIBICHHSI U BHIIOJIHSTH OIIBITHI, JJAOOPATOPHBIE pabOTHI U

OKCIICPUMCHTAJIBbHBIC HCCIICIOBAHUS C UCIIOJIb30BAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOCHHE IPUEMOB pabOTHI ¢ MHPOpMAIUei PU3NIECKOTO COMIepPKaHus, BKIIOYast HH()OPMAIIHIO O
COBPEMEHHBIX JOCTHKCHUAX (GU3UKH; aHATN3 U KPUTUYECKOE OIleHUBaHNE UH(OpMAIIHH;

— 3HAKOMCTBO cO cepaMu mpodhecCHOHATBEHOM AeSITENbHOCTH, CBI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JJOCTHKEHUSIX (DU3HUECKON HAYKU.
MECTO YYEBHOTI'O ITIPEJMETA «®U3UKA» B YYUEBHOM IIJIAHE

B cootBerctBrm ¢ PI'OC OOO dusuka sBaseTcs 0053aTeIbHBIM TPEIMETOM Ha YPOBHE OCHOBHOTO
obmrero oopa3zoBanus. JlaHHas mporpaMma IpeaycMaTprBaeT u3ydeHne Gu3nku Ha 6a30BOM ypoBHE B 8
Kacce B 00béMe 68 wacoB mo 2 yaca B HEJEIIO.



COJAEPKAHUE YYEBHOI'O ITPEIMETA

Pasznea 1. TenyioBbie ABJICHUSA

OcCHOBHBIE MOJIOKEHUS MOJEKYJIIPHO-KMHETUYECKOW TEOpUM CTPOEHMsI BeulecTBa. Macca U pasmepbl
aTOMOB U MoJIeKYJl. ONBIThI, OATBEPKIAIOIIUE OCHOBHBIE ITOJI0KEHUS MOJIEKYJISIPHO-KUHETUUYECKON TEOPUH.
Monenu TBEPAOTO, )KHUIKOTO U Ta3000pa3HOT0 COCTOSIHMIA BenecTBa. Kpucranmndyeckue u amopdHbie Tena.
OOBbsicHEeHHE CBOMCTB I'a30B, JKUAKOCTEH U TBEPBIX TEJ HA OCHOBE MOJIOKEHUH MOJIEKYISIPHO-KMHETHIECKOM
teopun. CMauyrBaHUE U KallWJUIAPHBIE sIBJIEHUS. TErIoBoOe paclIMpEHUE U CKATHE.

Temmnepatypa. CBsi3b TEMIIEPATYPhl CO CKOPOCTHIO TEINIOBOTO ABM)KEHUS YaCTHII.

Buytpennsis sneprust CriocoObl U3MEHEHHsI BHYTPEHHEH SHEPIUu: TeIionepeaaya U COBepIeHue paboThl.
Bunel Temonepenayn: TENJIONPOBOIHOCTD, KOHBEKLINS, U3TyUECHHE.

KonudecTBo TemnoThl. Y aenbHas TEIUNIOEMKOCTD BEIIECTBa. TeMI000MeH U TETIOBOE PAaBHOBECHE.
VYpaBHeHue TemioBoro 6ananca. [InaBneHue u oTBepaAeBaHNE KPUCTAUTMYECKUX BEUIECTB. Y IeNIbHAS
teruiora tiaBneHus. [lapoodpasoBanue u kornencamnus. Mcnapeane (MC). Kunenue. Y aensHas Temiora
napooOpa3zoBaHus. 3aBUCHMOCTb TEMITEPATYPHI KHIIEHUS OT aTMOC(EPHOT0 JaBiIeHus. BiaxkHOCTh BO3ayXa.

DHeprus TOIINBA. Y AeNbHas TEIJI0Ta CTOPAHMSL.

[Tpunummne! paboTs! TerioBsix apurateneid. KIT/I reroBoro npuratens. TenmoBsie IBUraTeNy U 3alluTa
okpyxaromeit cpeasl (MC). 3akoH COXpaHEHHUs U MpeBpallleHus YHEPTUH B TerIoBbIX npoueccax (MC).

Hemoncmpayuu

. HabmoieHne OpOyHOBCKOTO JBMXKCHUS

. Habmonenue nuddyzun

. HaGroieHue sSiBIeHNI CMavYnBaHUs U KalIMJUIAPHBIX SBICHHMA

. HaGnroieHue TEerIoBoro pacuiupeHus Te

. I3MeHeHue aBiieHus ra3a npu M3MEHEHUU 00bEMa U HarpeBaHUH WIIN OXJIXKICHUH
. [IpaBuiia u3MepeHHs TEMIIEpaTyphI

. Buzb! Temnonepenaun

. OXJ1aKIeHUE MTPH COBEPIIICHUH PAOOTHI

© 0O No ok W N

. HarpeBanue ripu coBepiiieHuu paboThl BHEITHUMH CHIIAMHU
10. CpaBHeHue TEMI0EMKOCTEN pa3IMYHbIX BEIIECTB

11. HabGmroneHue KUeHust

12 HabnroneHue mocTOSHCTBA TEMIIEPATYPhI MPH TIABICHUN
13. Mojgenu TeIUIOBBIX ABUTraTEIEN

Jlabopamopnwvie padbomol u onvimot

1. OnbITeI IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKEHUS

2. OnBITHI 1O BBIPAITMBAHUIO KPUCTAIIIIOB TOBAPEHHOW COJIM WITH caxapa

3. OMBITHI 10 HAOTIOACHHUIO TETIOBOTO PACHIMPEHUS Ta30B, )KUIKOCTEH U TBEPBIX TE

4. OmnpeneneHue NaBleHUS BO3IyXa B OJTOHE MITIPHUIIA

5. OmbITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JaBJICHUS BO3yXa OT €ro o0bEMa U HarpeBaHus WU
OXJIaXKICHUS

6. [IpoBepka runoTe3sl TMHEWHON 3aBUCIMOCTH JITTMHBI CTOJIOMKA KHUIKOCTH B TEPMOMETPUUYECKOM TpyOKe
OT TEMIIEPATYyPBI

7. Habnmroienne u3MeHeHusl BHYTpEHHEN SHEPIUH Tella B pe3ysbTare Terjionepeaadn U padoThl BHEIIHUX
CHIT

8. UccnenoBanue ssBneHNs TEII00OMEHA MPU CMEIIMBAHUN XOJIOHON U TOpsiueit BOJIBI

9. OmpeneneHne KOIMYECTBA TEIJIOTHI, TOTYUYEHHOTO BOAOHW MPHU TEIIIOOOMEHE C HarpeThIM

MCTAJUIMYCCKUM UITIUHAPOM



10. Onpenenenue yaenpbHOU TEIIIOEMKOCTH BEIIIECTBA
11. VccnenoBanue mpoliiecca ucnapeHus
12. OnpeneneHre OTHOCUTENHLHON BIQKHOCTH BO3/IyXa

13. OnpeneneHue yeabHOM TETUIOTHI IJIABICHHUS JIbJa

Pa3nen 2. DiieKkTpuvyecKkne 1 MAarHUTHBIE SIBJIEHHUS

Dnektpusanus Ten. [[Ba pona anexkTpuueckux 3apsaoB. BzaumoeiictBue 3apsokeHHbIX Tell. 3akoH Kynona
(3aBUCUMOCTD CHJIbI B3aMMOJICUCTBHS 3apsKEHHBIX TEJl OT BEJIMUYHUHBI 3aPS0B U PACCTOSHUS MEXKIY TEJIaMH).

DnekTpuueckoe noje. Hanpsok€HHOCTH 35eKTpruyecKoro nodist. [IpuHIum cynepro3uiny 31eKTPUIECKUX
roJiek (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexktpuyeckux 3apsaoB. DIIeMEHTApHBIN dNeKTpuyeckuit 3apsan. Ctpoenue aroma. [IpoBoanuku
U JUDJICKTPUKHU. 3aKOH COXPAHEHHUS JIEKTPUUECKOTO 3apsijia.

DIIEKTPUUYECKHM TOK. Y CJIOBUS CYILIECTBOBAHUS JIEKTPUUECKOT0 TOKa. ICTOYHUKH MOCTOSTHHOTO TOKA.
JIeHCTBUS IEKTPUUECKOTO TOKa (TEIJIOBOEC, XUMUYECKOE, MATHUTHOE). DIEKTPUUYECKUN TOK B KUIKOCTIX
U razax.

Onektpuueckas 1enb. Cuiia Toka. JieKkTpudeckoe HanpsikeHue. CoOnpoTUBICHHE TPOBOHUKA. Y IETTbHOE
COMpOTHUBIIEHUE BelecTBa. 3akoH OMa miig yyactka nenu. [locnegoBarenbHoe U apajuieIbHOE COSTUHEHNE
MIPOBOJTHUKOB.

PaGota 1 MOIIHOCTD 3MEKTpUUYECKOro ToKa. 3akoH [ koyns— JleHna. DneKkTpruueckue Henu 1 noTpeduTenu
aNeKTpUuYecKoi sHepruu B ObITy. KopoTkoe 3aMbIkaHue.

[ToctositHHbIE MarHUTHL. B3anMozeiicTBre MOCTOSHHBIX MAarHUTOB. MaruutHoe moisie. MarHuTHoe mosie
3eMiu ¥ ero 3HaueHue AJis ku3HU Ha 3emuie. OnbIT DpcTena. MarHuTHOE MmoJie AEKTPUIECKOro TOKa.
[IpumeHeHue IeKTPOMAarHuToOB B TEXHUKE. J[eliCTBUE MAarHUTHOTO TMOJISI HA TPOBOJAHUK C TOKOM.
DNeKTpOABUTATENb TOCTOSHHOTO TOKa. Vcronp30BaHme /IeKTpoIBUTaTeNIel B TEXHUYECKUX YCTPOUCTBAX U
Ha TPaHCIOpTe.

Omnpitel @apanes. SABnenue anekrpomarnuTHON HHAYKIMU. [IpaBuio Jlenna. Dnexkrporeneparop. CriocoObl
MOJTYYEHUS DJIEKTPUUECKON SHEPTUH. DIEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

JHemoncmpayuu
DneKkTpu3aIus Tel
JIBa pojia SIEKTPUIECKUX 3apsII0B U B3aMMO/ICHCTBHE 3apSIKEHHBIX T
Y CTpolcTBO U AEUCTBUE IEKTPOCKOIIA
DnexTpocTaTHuecKast MHTyKIHSI
3aK0H COXPaHEHUS PJEKTPUICCKUX 3apsIOB
[TpoBOAHMKY U AUDIEKTPUKU
MoaenupoBaHH€e CUIIOBBIX JIMHUI 3JIEKTPUYECKOTO MOJIA

M cTOYHUKH TOCTOSTHHOTO TOKA
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JIefCTBHS DIIEKTPUYECKOT0 TOKa

[EY
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. DNEKTPUYECKUN TOK B KUIAKOCTH

-
-

. I'a30BBIi1 pa3psn
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. I/I3MCpCHI/IC CHJIbI TOKA aMIICPMETPOM
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w

. I/I3MCpCHI/IC QJICKTPHUYCCKOI'0 HAIIPSI)KCHUA BOJIBTMETPOM

[EEN
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. PeocraTt u MarasuH conpoTHUBIICHHUI
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. B3auMoaelicTBue IOCTOSHHBIX MarHUTOB

[EY
(2]

. MOJIGHI/IPOBaHI/Ie HEBO3MOXHOCTH pasacICHUS IOJIFOCOB MarHuTa

[EY
\‘

. MOI[GJ'II/IPOB&HI/IG MarHUTHBIX ITOJIEH ITOCTOSTHHBIX MarHUTOB

[EN
[o0]

. OmeIT Opcrena



19. MarnuTHO€ 1oJIe TOKa. DJIEKTPOMAarHuT

20. JleiicTBME MAarHUTHOTO TTOJISI HA TIPOBOJTHUK C TOKOM

21 DaexTpoaBHUraTesib NOCTOSIHHOTO TOKa

22. ViccnenoBaHue SIBIICHUS SJICKTPOMAarHUTHON WHAYKIIUU

23. OnbrTel Papanes

24. 3aBUCUMOCTH HAINPABIICHUS HHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHUS
25. DIeKTporeHepaTop MOCTOSIHHOTO TOKa

Jlabopamopnwsie padbomut u onvimot
OnbITHI 110 HAOTIOICHUIO SJIEKTPU3ALIUHU TEJl MHIYKIUEH U PU COTPUKOCHOBEHUH
UccnenoBanue neicTBUs 3JEKTPUUYECKOTO OJIS HA MPOBOAHUKHU U TUAJIEKTPUKH

COopka u npoBepka paboThl NEKTPUUECKOH 1IeTH TOCTOSIHHOTO TOKa
W3mepeHnue 1 peryaupoBaHue CHIIbI TOKA

o~ wd e

M3MmepeHue u peryaupoBaHue HAPSKEHUS

6. HccrnenoBanue 3aBUCUMOCTH CHITBI TOKA, HAYILETO Yepe3 PE3UCTOp, OT CONMPOTHBIICHUS PE3UCTOPA U
HaIPSDKEHUS Ha PE3UCTOpe

7. OmbITbI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JEKTPUUECKOT0 CONPOTUBIICHUS IPOBOAHUKA OT €r0 JJIMHBI,
IUIOLIA/IM MIONEPEYHOI0 CEUEHUS U MaTepualla

8. IlpoBepka mpaBuiia ClIOKEHUS HAPSHKEHUH IPH OCIIEJ0BATEIIbHOM COEAMHEHUH JABYX PE3UCTOPOB

9. IIpoBepka npaBuiia Ajsl CUJIbl TOKA IIPU apalljIeIbHOM COSIMHEHUH PE3UCTOPOB

10. Onpenenenue pabOThI AJIEKTPUUECKOTO TOKA, UYIIETO Yepe3 PE3UCTOP

11. OnpeneneHue MOIHOCTH JEKTPUUECKOT0 TOKA, BBIACISIEMOM Ha pe3rcTope

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JaMIIOUKY, OT HalpsDKEHUs Ha Heil

13. Onpenenenne KII/] narpeBarens

14. ViccnenoBaHre MarHUTHOTO B3aUMOJICHCTBUS IIOCTOSTHHBIX MarHUTOB

15. M3yueHure MarHuTHOTO I10J1s1 IOCTOSTHHBIX MarHUTOB IPU UX OOBEANHEHUH U PA3IeICHUN

16. UccnenoBanue NEHCTBHS DIIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY

17. OnbIThL, 1EMOHCTPUPYIOIINE 3aBUCMOCTb CHJIbI B3aUMOJICHCTBUS KAaTYIIKH C TOKOM U MarHUTa OT
CHJIBI TOKA U HaIpaBJIEHHs TOKA B KATYyILKE

18. N3yuenue nedcTBUS MarHUTHOTO TOJISl HA TPOBOJIHUK C TOKOM

19. KoHctpyupoBaHue U M3ydeHUE pabOThl 3JIEKTPOBUTATENS

20. Usmepenne KI1/] anexkTpoaBUraTeIbHON YCTaHOBKH

21. OnBITHI IO UCCIIEIOBAHUIO SIBIEHUS JIEKTPOMAarHUTHONW MHYKIIMU: UCCIIEI0OBAaHNE U3MEHEHUH
3HAYEHUS U HAIIPaBJIICHNUs NHAYKIIMOHHOTO TOKa



IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

Wzyuenue ¢pu3uku B 8 Kitacce HaNpaBiIeHO Ha JOCTHKEHHE 00Y4alOIUMUCS JIUYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX PE3yIbTaTOB OCBOCHUS yUeOHOTO IIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI
Ilampuomuueckoe 6ocnumanue:
— TPOSIBJIIEHUE UHTEPECA K HICTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (PU3NUECKOI HAYKH;
— IIEHHOCTHOE OTHOIICHHE K JJOCTHXKEHUSIM POCCHMCKHUX YUEHBIX (PH3UKOB.
I'pasicoanckoe u 0yxo6Ho-Hpagcmeennoe 60cnumanue:

— TOTOBHOCTb K aKTHBHOMY YYaCTHIO B 00CY>KICHUHU 0OIIIECTBEHHO-3HAYMMBbIX M ATHYECKHX MPOOIIEM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JTOCTHKECHUN (PU3UKH;

— OCO3HAaHHC BAXKHOCTHU MOPAJIbHO-3TUYCCKUX IMPUHIUIIOB B ICATCIBHOCTU y‘-IéHOI‘O.
Icmemuueckoe ocnumanue:

— BOCIIPpUATHUC ICTCTUUCCKUX KAYCCTB (1)H3quCKOﬁ HayKH: eé rapMOHHUYHOI'O IIOCTPOCHUS, CTPOI'OCTH,
TOYHOCTH, JAKOHNYHOCTH.

HEHHOCI”M HAYYHO20 NO3HAHRUA:

— OCO3HaHHC ICHHOCTHU q)H3quCKOﬁ HAayYKH KaK MOIIHOT'O UHCTPYMCHTA I[IO3HAHUA MUPA, OCHOBBI
Pa3BUTHA TeXHOHOFHﬁ, BaKHEHIIICH COCT&BJ'IS[IOH.IG?I KYJIbTYPbI;

— pa3BUTHE HAYYHO JTF0003HATEIHLHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON IEATEIbHOCTH.
Dopmuposanue Kyabmypvl 300p06bA U IMOUUOHATILHOZ0 O1A20N0TIYUUA:

— OCO3HaHHe LIEHHOCTH 0e30MacHOro 00pasa KU3HHU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
BaXHOCTH TpaBUil 0€30MacHOTr0 MOBEICHUS Ha TPAHCIIOPTE, Ha JJOPOTaX, C SJIEKTPUUECKUM U TEIIIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBUSIX;

— c(opmMHpOBaHHOCTH HaBbIKa pe(IeKCUH, IPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ MpaBa y
JAPYIoro 4eaoBeKa.

Tpyooeoe eocnumanue:

— AKTHUBHOC Y4aCTHUC B PCUHICHUHN ITPAKTUYICCKUX 3a/1a4 (B paMKax CEMbH, IIKOJIbI, TOPO/JaA, Kpa}l)
TEXHOJIOTHYECKON U COITHATBLHOM HaIIpaBJICHHOCTH, Tpe6YIOIJ_II/IX B TOM YHUCJIC U (1)I/I3I/I‘IeCKI/IX 3H8.HI/II71;

— MHTEpec K MPaKTUYECKOMY H3YYEHHUIO NMpOo(deccHil, cBA3aHHBIX C (U3UKOM.
JKonozuueckoe socnumanue:

— OpHEHTalus Ha MpUMEeHeHHe (PU3NUEeCKUX 3HaHUM 7S peleHus 3a7a4d B 00JacTi OKpYyXKaromien
Cpenbl, IJIAHUPOBAHUS IOCTYIIKOB U OLIEHKH MX BO3MOKHBIX ITOCJIEICTBUM JUISI OKPYKAFOIIEH Cpebl;

— OCO3HaHHE TI00ANILHOTO XapakTepa JKOJIOTUYECKUX MPOOJIeM U MyTel UX perieHus.
Aoanmayus odyuarouiecoca K UsMEHAUWUMCA YC106UAM COUUATLHOU U RPUPOOHOTL CPeOblL:

— MOTpeOHOCTh BO B3aMMOJICHCTBHHY MPH BBHITIOTHEHUH UCCIIEIOBAHUH U IPOEKTOB (pU3NUECKOH

HaIPaBJIEHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSM JIPYTHUX;

— TMOBBILIEHUE YPOBHS CBOCH KOMIIETEHTHOCTHU Yepe3 MPAKTUUYECKYIO I€ATEIbHOCTD;

— HOTpC6HOCTB B (I)OpMI/IpOBaHI/II/I HOBBIX 3HaHPII>i, B TOM YHUCJIC (I)OpMyJII/IPOBaTB nacu, IIOHATHA,



TUMOTE3bl 0 (PU3UYECKUX OOBEKTaX U SIBICHUSIX;
— 0CO3HaHHeE AeUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH (DU3HUKH;
— IJIAaHUPOBAHHUE CBOCTO PA3BHUTHS B MPHOOPETEHNH HOBBIX (DM3HUYCCKUX 3HAHUM;

— CTPEMIJICHUEC aHAJIM3UPOBATh U BBIABIIATH B3AMMOCBA3H IIPHUPOIEI, O6H_[CCTBa N 3KOHOMHKH, B TOM
YHCJIC C UCIIOJIb30BAHUEM (bI/ISI/I‘leCKI/IX 3HaHHﬁ;

— OIICHKA CBOMX JICHCTBUI C YIETOM BIMSHHS Ha OKPYKAIOIIYIO CPEy, BOSMOXKHBIX IT00ATBHBIX
OCJIECTBUIA.

METANPEJIMETHBIE PE3YJIbTATbBI

YHI/IBepcaHBHHe IIO3HABaTCJIbHBIC HCﬁCTBHH

Ba3zoevie nocuueckue oeticmeu:
— BBISIBJIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKH 00BEKTOB (SIBJICHUN );
— yCTaHaBIIMBAaTh CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKAIIMU, OCHOBAHUS AJ1 0000IIEHUS U CPABHEHUS;

— BBIABJIATb 3dKOHOMCPHOCTH U IIPOTHUBOPECUUA B PACCMATPUBACMBIX Q)aKTaX, JaHHBIX U Ha6JHO,Z[eHI/I$IX,
OTHOCAIIUXCA K (I)I/ISI/I‘ICCKI/IM SABJICHUSAM,

— BbIABJIATH IPUYNHHO-CJIICACTBCHHBIC CBA3U IIPU U3YUCHUUN (1)I/I3I/I‘ICCKI/IX SIBJICHUM U IIpoHIcCCOB;
ACJIaTh BBIBOALI C UCITIOJIB30BAHUEM JCAYKTUBHBIX U WHAYKTHBHBIX YMO?;aKJHOLICHHﬁ, BbIABUI'ATh
THITIOTC3BI O B3aUMOCBA34X (1)I/ISI/I‘IGCKI/IX BCJINYHMH,

— CaMOCTOSITETIbHO BEIOMPATh CIIOCO0 pemieHus y4eOHoi (pu3nuecKkoi 3aqauu (CpaBHEHHE HECKOIBKUX
BapHUaHTOB PELICHHUs, BBIOOP HanboIIee MOAXOIAIIETO C YIETOM CaMOCTOSATEIBHO BBIICICHHBIX
KPUTEPHEB).

ba3zoevie uccneooeamenvckue oeticmeun:
— HCTOJIb30BaTh BOMPOCHI KK UCCIIEI0BATEILCKIUI HHCTPYMEHT ITO3HAHNUS,

— MPOBOJUTH 10 CAMOCTOSATEIBHO COCTAaBJICHHOMY IIJIaHY OIBIT, HECTIOKHBIN (hU3MUecKuii

OKCIICPUMCHT, He0O0IbII0e HUCCICIOBAaHUC (I)I/ISI/IIIGCKOFO SAIBJICHUA,

— OLCHHBATH HA MPUMCEHUMOCTb U JOCTOBECPHOCTDH I/IH(l)OpMaIII/IIO, MOJIYUYCHHYIO B XOJ1€ UCCIICAOBAHUA
HJIN SKCIICPUMCHTA,

— CaMoCTOSATETHHO (POPMYIHPOBATH 0OOOIICHHS 1 BEIBOABI IO PE3YJIbTaTaM MPOBEIEHHOTO
HaAOIIO/IEHUS, OTBITA, UCCIIEIOBAHMUS,

— HNPOTHO3UPOBATH BO3BMOKHOC I[a.]'[bHeﬁHlee pa3BUTHUC (I)I/ISI/I"ICCKI/IX MponeccoB, a TaKKEC BbIABUT'ATb
MMPECAIIOJIOKCHUA 00 ux Pa3BHUTHU B HOBBIX YCJIOBHAX U KOHTCKCTax.

Paboma c ungpopmayuei:

— TPUMEHSTH PA3TUYHBIE METO/IbI, HHCTPYMEHTHI U 3aIPOCHI TIPH MOUCKE U 0TOOpE MH(POPMAITUH UITH
JAHHBIX ¢ YIETOM MPEIIOKEHHOM yaeOHOH (hU3UIECKOM 3a1a4H;

— aHaATU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MH(OPMAIHIO Pa3IMYHBIX BUI0B U GOpPM
IIPECTaBIICHNUS;

— CaMOCTOSITENbHO BBIOUPATh ONTUMAIbHYIO (hOpMY MpeACcTaBIeHUS HHPOPMAIMHI U WILTIOCTPUPOBATD
pelaeMble 3a/1aui HECIOKHBIMU CXEMaMH, TMarpaMMaMu, MHOM rpaduKoi 1 1X KOMOUHALIUSAMHU.

yHI/IBepcaHBHI)Ie KOMMYHHUKAaTHBHEBIC HeﬁCTBHﬂ



Obwenue:

— B X0/ie 00CYX/JIeHUs y4eOHOr0 MaTepHaia, pe3yabTaToB Jab0paTOPHBIX padOT U MPOEKTOB 33/1aBaTh
BOIIPOCHI TI0 CYIECTBY OOCYKIaeMOI TEMBbl U BBICKA3bIBaTh UJEH, HAICICHHBIC HA PELICHUE 3a/1a4H U
HoJJIepAKaHUE OJ1aroKenaTeIbHOCTH OOIIEeHNS;

— CONOCTaBJIATh CBOU CYXKICHUS C CY>KJIECHUSMU JAPYTUX YUaCTHUKOB JHalIora, OOHApyKUBATh
Pas3siiniuc U CXO0ACTBO HOBI/II_[I/II?I; BBIPAXATb CBOIO TOYKY 3pCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX;
MyOJIMYHO MPENICTABIISATH PE3yJIbTaThl BHIIOIHEHHOTO (DU3UYECKOTO OIBITA (IKCIIEPUMEHTA,
UCCJIEI0BAHUS, IPOEKTA).

Coemecmnasn oesamenbHOCMb (COMPYOHUUECIBO):

— TIOHMMATh U HCIOJIb30BaTh IPEUMYIIECTBA KOMAaHIHON U HHIVUBHIyaJIbHON pabOTHI IPH PELICHUN
KOHKPETHOU (PU3UIECKOM MPOOIIEMBI;

— I[IPUHUMATh LCIIU COBMECTHOH JACATCIIbHOCTU, OPIraHU30BbIBATH ,Z[CI;'ICTBPIH o €€ JOCTHKECHUIO:

pacnpenensaTb poiu, 00CyKIaTh MPOIECCH U pe3yIbTaThl COBMECTHOUW paboThl; 00001IaTh MHECHUS
HECKOJIbKUX JIFOJICH;

— BBINIOJIHATH CBOIO 4aCTh pa6OTBI, AOCTHUT'asA KAaUYCCTBCHHOI'O pE3YyJibTaTa I10 CBOEMY HAIIPABJICHUIO U
KOOpAUHHPYA CBOU HGﬁCTBHﬂ C APpYTMMHU YICHAMU KOMAaHbI;

— ONICHHMBATh KA4€CTBO CBOCTO BKJIaJla B O6H1Hﬁ IMPOAYKT IO KPUTECPHUAM, CAMOCTOATCIIBHO

C(l)OpMy.]'II/IpOBaHHBIM Y4aCTHUKaMH B3aUMOJCHCTBHUS.

YHUBEpPCAIBHBIE PETYIATUBHBIC 1CHCTBUS

Camoopzauua'auu}z:

— BBISBIATH MPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CHUTYAIUSIX, TPEOYIOIUX IS peleHus] PU3NIECKUX
3HAHMI;

— OpPHUEHTUPOBATHCA B PA3IMYHBIX OJIX0aX NPUHATUS pelIeHUH (MHAUBHUIyaJIbHOE, IPUHSTHE
pelleHts B IpyIe, IPUHATUE PEIIEHUH rpyTIoi);

— CaMOCTOSTENIbHO COCTABIISATh AJITOPUTM PELIeHUs (PU3NMUECKON 3a1a4M I IIJIaHa UCCIIEI0BAHUS C
y4€TOM MMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh MpearacMble
BApUAHThI PELICHUN;

— Jienath BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PELICHHUE.
Camoxonmpons (pegrexcus):
— JaBaTb aACKBATHYIO OLCHKY CUTyalluW U NPCJIarathb IjiaH eé U3MCHCHUA,

— OOBSCHATH NPUYUHBI JOCTUKEHUS (HETOCTHKEHUS ) PE3yIbTaTOB I€ATEIbHOCTH, JaBaTh OLICHKY
NpUOOPETEHHOMY OIIBITY;

— BHOCHTB KOPPCKTUBEI B ICATCIbHOCTD (B TOM YHCJIC B X0/ BBIIIOJTHCHHUA (1)PI31/I‘—I€CKOFO HUCCICIO0BaHUA
NN npoeKTa) Ha OCHOBC HOBBIX O6CTO$ITCJ'IBCTB, HN3MCHHUBIINXCA CHTyaHHﬁ, YCTaAHOBJICHHBIX OI_I_II/I60K,
BO3HHUKIIIHNX pr,[[HOCTCﬁ;

— OILICHUBATh COOTBETCTBHUE PE3YJIbTATA ICJIU U YCIIOBHSIM.
Omouuonanvhwvlii UHMeENIEKM:

— CTaBUTh ce0s Ha MECTO APYyroro 4€JjioBCKa B XOAC CIiopa UJIn IUCKYCCUU HA HAYYHYIO TCMY,
IMOHUMATb MOTHBBI, HAMCPCHUS U JIOTUKY APYTOro.



Ilpunamue ceéa u opyzux:

— TpU3HABaTh CBOE MPABO Ha OLIMOKY MPU pelIeHnH GU3NUECKUX 3a]a4 WM B YTBEPXKICHHUAX Ha

Hay4HbIE TEMBI U TAKOE € MPaBO JIPYroro.

HNPEAMETHBIE PE3YJIBTATbBI

ITpenmeTHble pe3yabTaThl HA 0A30BOM YPOBHE JOJKHBI OTPaXaTh cHOPMUPOBAHHOCTD y 00yUJarOIIUXCS
YMEHHUU:

— HCIOJIB30BAaTh IOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JBUKEHNUE aTOMOB U MOJIEKY!I,
arperaTHbIe COCTOSIHMSI BELIECTBA, KPUCTAJUINYECKHE U aMOpP(HBIE Tella, HACBILIEHHBIA U
HEHACBIIICHHBIN I1ap, BIAXKHOCTh BO3/1yXa; TEMIIEPATyPa, BHYTPEHHSA JHEPIHs, TEIUIOBOM ABUIATEIIb;
AJIEMEHTAPHBIN DJIEKTPUYECKUN 3apsl, DJIEKTPUYECKOE I10JI€, IPOBOJIHUKY U TUAJIEKTPUKH, IIOCTOSHHBIN

BHCKTpI/ILIeCKI/Iﬁ TOK, MAarHuTHOC I10JIC,

— pa3nuyath SBJICHUS (TEIIOBOE pacIIMpeHue/cxkaTie, TeIionepeaya, TeioBoe paBHOBECHE,
CMa4yMBaHUE, KaAMWUISPHBIC SBICHUS, HCTIAPEHHE, KOHICHCAIIMS, TUIABJIICHUE, KPUCTATUTH3aLUS
(oTBepaEBaHKE), KUTICHHE, TEIUIoNepeaada (TerIonpoOBOAHOCTb, KOHBEKIIUS, U3ITYUCHUE); AICKTPU3ALIUS
TEJI, B3aUMOJICHCTBUE 3apsI0B, IEUCTBHS DJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBIE
MarHuTOB, ICUCTBUE MAarHUTHOTO TOJISl HA TIPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHasI MHIYKIUS) TI0
OIMCAHUIO UX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIINX TaHHOE (pH3UIecKoe

SABJICHUC,

— pacrno3HaBaTh NPOSIBICHUE U3YUYEHHBIX (PU3NYECKUX SIBJICHUN B OKPYXKAIOIIEM MUPE, B TOM UUCIIE
¢uznyeckue sBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHUE U KalWIIISIPHBIE SIBJIIEHUS B IPUPOJIE,
KpUCTAJUIBI B IpUpoJe, u3nydenne ConHia, 3aMmep3aHue BoJ0EMOB, MOpCKHEe Opu3bl, 00pa3oBaHne
POCHI, TYMaHa, HHEsl, CHETa; DJIEKTPUUYECKHE SBICHUS B aTMOC(epe, SJIEKTPUIECTBO )KUBBIX OPTaHU3MOB;
MarHuTHOE I10JI€ 3eMIIH, Apei( MO0 COB, pOJIb MATHUTHOTO OJIS AJIS )KU3HU Ha 3eMJle, IIOJISIPHOE
CUSIHUE; TIPU ATOM NEPEBOAUTH MPAKTUUECKYIO 3a/1a4y B yU€OHYI0, BBIICIATH CYLIECTBEHHbIE

CBOMCTBa/MpU3HAKY (PU3NYECKUX SBJICHUM;

— OIHUCHIBATh U3yYEHHbIE CBOMCTBA Te U (PU3NUYECKHE ABICHHUS, UCTIONB3Ysl (PU3HUECKUE BETHUMHBI
(TeMmieparypa, BHYTPEHHSs1 SHEPTrHsl, KOJIMYECTBO TEIJIOTHI, yAEIbHas TEIIOEMKOCTh BELIECTBA,
yJleNbHas TEIJIoTa IUIaBJICHUs, yelbHas TeII0Ta 1apoo0pa3oBaHus, yielbHas TEIIOTAa CTOPaHUS
TOIINBA, KOA(PPUIIUEHT MOJIE3HOTO JEHCTBHS TEIIOBOM MAalllMHbI, OTHOCUTENbHAS BIaXKHOCTh BO3/1yXa,
JNIEKTPUYECKUH 3apsil, CUJIA TOKA, JIEKTPUUECKOE HANIPSHKEHHUE, COTPOTUBIIEHUE TPOBOJHUKA, YACIBHOE
COIIPOTHUBIIEHUE BELIECTBA, pab0Ta U MOIIHOCTb JIEKTPHUUECKOTO TOKA); TIPU OMUCAHUU NPABUIBHO
TPaKTOBaTh (PU3MUYECKUI CMBICI UCIOIb3yEMBIX BEJIMUNH, 0003HAYEHUS U €AMHULBI (PU3NYECKUX
BEJIMYMH, HAXOIUTH ()OPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUHUHY C APYTUMH BETUYMHAMU,
CTPOUTH TPaPUKH U3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

— XapaKTCPHU30BaATh CBOICTBa TCII, (1)PI31/IT-IGCKI/IG SABJICHUSA U MTPOLCCChI, UCITOJIB3YA OCHOBHBIC
ITOJIOKCHHUA MOJICKyHSIpHO-KI/IHeTI/IquKOI\/'I TCOPpHUU CTPOCHUS BCUICCTBA, IPUHIHUII CYIICPIIO3ULIUN oJiei
(Ha Ka4€CTBCHHOM ypOBHC), 3aKOH COXpaHCHUA 3apsia, 3aKOH Owma JJId ydacCTKa [ICIHU, 3aKOH I[)Koyﬂﬂ -
.HCHI_Ia, 3aKOH COXpaHCHHA SHCPIrUuu; IIpru 3TOM NaBaTh CJIOBCCHYIO (bOpMyJII/IpOBKy 3aKOHa 1 3allMCbIBaTh
€T0 MaTCMATUYCCKOC BBIPAKCHUC,

— OOBACHATH (PU3NUECKHE MPOLIECCH U CBOIMCTBA Tell, B TOM YHCIIE U B KOHTEKCTE CUTYaluit
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH IPUUMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH
o0BbsicHeHue U3 1 - 2 JTOrMYecKHX IIaroB ¢ onopoii Ha 1 - 2 U3y4eHHBIX CBOMCTBA (PU3MUECKUX
SBJICHUH, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH; pelaTh pacuéTHbIE 3a/1au B 2 - 3 1eUCTBUS,
UCMONb3YS



3aKOHBI U (POPMYIIBI, CBSI3bIBAIONINE (PU3NUYECKIE BEIMYUHBI: HA OCHOBE aHaJIM3a yCIOBHS 3a7aun
3aMKChIBaTh KPATKOE YCIOBHE, BBISBIIATH HEOCTATOK JAHHBIX UIA PEIICHUS 3a7auu, BBIOUPATh 3aKOHBI
U GopMyJIbl, HEOOXOIUMBIE /1715 €€ PelIeHus], IPOBOIUTH PACcUEThl U CPABHUBATDH IMOTYUEHHOE 3HAUCHUE
¢buznyecKoil BETUYUHBI C U3BECTHBIMU JAHHBIMU;

— PpacClio3HaBaTb HpOGJ’ICMBI, KOTOPBIE MOKHO PCHIUTH ITPU ITOMOIIH (bI/ISI/I‘ICCKI/IX MCTOJO0B; HUCIIOJIb3Ys
OIMMCAHUC UCCIICAOBAHNS, BBIACIIATE IIPOBCPACMOC ITPCATIOIOKCHUEC, OUCHUBATL NPAaBUJIbHOCTh NMMOPAJKA
IMPOBEACHUA UCCIICA0BAaHN, ACJIaTh BHIBOIKI,

— TPOBOJUTH OMBITHI MO HAOIIOICHUIO (PH3UUECKUX SBICHUN MM (PU3HMUECKUX CBOMCTB TEI
(KanmuJUIIpHBIE SBJICHUS, 3aBUCUMOCTh JIABJICHUS BO3yXa OT €ro 00bEMa, TEMIIEpaTyphl; CKOPOCTH IPO-
11ecca OCThIBAHUS/HArpeBaHUs IPU U3JIyUYEHHH OT L[BETa W3JTydaroleil/moraomaolei NoBepXHOCTH;
CKOPOCTb MCIIAPEHHUsI BOJBI OT TEMIIEPATYPBI KUAKOCTH U ILIOIIAAN €€ IIOBEPXHOCTH; JICKTPU3ALUS TEIl
Y B3aUMOJICUCTBHUE JIEKTPUUECKUX 3aps10B; B3aUMOACHCTBUE ITIOCTOSTHHBIX MarHUTOB, BU3YyaJIM3aLUs
MAarHUTHBIX ITOJIEU IIOCTOSIHHBIX MarHUTOB; JCMCTBUS MarHUTHOT'O 110JI1 HA IIPOBOJIHUK C TOKOM,
CBOWCTBA 3JIEKTPOMArHUTa, CBOMCTBA AIIEKTPOABUrATENS IIOCTOSHHOTO TOKA): (pOpMyITHUpOBaThH
IIPOBEPSIEMbIE IIPEAION0KEHNS, COOMPATh YCTAHOBKY U3 IIPEJI0AKEHHOIO 000pY/10BaHUS; ONMCHIBATh
XOJ1 ObITa U (POPMYITHUPOBATH BHIBOJBI;

— BBIIOJHATL MMPAMBIC U3MCPCHUS TEMIICPATYPHI, OTHOCHUTEIIFHOU BIIAXKHOCTH BO31yXa, CUJIbI TOKA,
HAIPsKCHUA € UCITIO0JIb30BAHUEM aHAJIOT'OBbBIX HpI/I60p0B U JaT4YUKOB (1)I/IBI/I‘ICCKI/IX BCJIMYKMH,; CPAaBHUBATH

pe3yabTaThl U3MEPEHUM C YUETOM 3aJaHHOM a0COMIOTHOM MOTPEIIHOCTH;

— MPOBOJUTH UCCIIEI0BAHNE 3aBUCUMOCTH OJHON (PU3UYECKON BETUYHHBI OT APYTOH C
UCIIOJIb30BaHUEM MPSMbIX U3MEPEHUH (3aBUCUMOCTb COIPOTUBIIEHUS IIPOBOIHUKA OT €T0 JIMHBI,
IJIOIIAU TIOTIEPEYHOT0 CEYEHUS U YAEIBHOTO COITPOTUBIICHUS BELIECTBA IIPOBOJHUKA; CHJIBI TOKA,
UYILIEro 4epes MPOBOAHMK, OT HAPSKEHUS Ha IPOBOAHUKE; UCCIIEI0BAHHE NIOCIIEI0BATEIBHOTO U
napaieIbHOr0 COSMHEHH TPOBOIHUKOB): TUIAHUPOBATH UCCIICAOBAHIE, COOMPATh YCTAHOBKY U
BBITNOJIHATh U3MEPEHUS, CIIEYys IPEJI0KEHHOMY IUIaHy, (PUKCUPOBATh pPe3ybTaThl MOTYyYECHHOU
3aBHCUMOCTH B BHJIE TaOJIUI] U I'padMKOB, JIeNIaTh BHIBOJIBI IO Pe3yJIbTaTaM UCCIIeAO0BaHMS;

— IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYUH (yAeIbHas TEIIOEMKOCTh BELIECTBA,
COIPOTHBIIEHUE MPOBOJIHUKA, pad0Ta U MOIIIHOCTb AJIEKTPUUYECKOTO TOKA): IJIAHUPOBATh U3MEPEHUS,
coOuparh SKCIIEPUMEHTAIILHYIO YCTAHOBKY, CJIEIYs MPEAJIOKEHHON MHCTPYKIINH, U BBIUYUCIISITD

3HauUEHUE BEJINYUHBI;
— co0JroaTh NpaBUiIa TEXHUKH 0€30M1aCHOCTH MU paboTe ¢ 1a00opaTOpHBIM 000PYA0BaHUEM;

— XapaKTepu30BaTh MPUHIUIBI AEUCTBUS N3YUEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOICTB C OMOPOI
Ha UX OMMCaHUs (B TOM YHUCIIE: CUCTEMA OTOIICHUS TOMOB, TUTPOMETP, apoBasi TypOMHA, aMIIEpMETD,
BOJIBTMETP, CYETUMK JIEKTPUUECKOM SHEPIHH, JIEKTPOOCBETUTEIbHbBIE TPUOOPHI, HATPEBATEIILHBIE
ANEKTPONPUOOPHI (MIPUMEPHI), HIEKTPUUYECKHE MTPEOXPAHUTEIH; SJIEKTPOMATrHUT, 3JIEKTPOIBUTATEIb
MOCTOSIHHOT'O TOKa), UCIIONb3YsI 3HAHUS O CBOMCTBAX (PU3NYECKHX SIBICHUHN U HEOOXOIUMbIE
¢du3nueckre 3aKOHOMEPHOCTH;

— pacCio3HaBaThb IMPOCThIC TCXHUYCCKUC YCTpOﬁCTBa 1 U3MCPUTCIIBHLIC HpI/I60pBI IO CXEMaM U
CXCMAaTUYHBIM PUCYHKAM ()KHHKOCTHBIﬁ TCPMOMCETP, TCPMOC, ICUXPOMCTP, TUT'POMETP, ABUT'ATCIIb
BHYTPCHHCTO CIrOpaHus, 3JICKTPOCKOII, peOCTaT); COCTAaBJISITh CXEMBI JJICKTPUICCKUX LIeIei ¢
MMOCJICAOBATCIIbHBIM U MapaJJICIIbHBIM COCIMHCHHUEM 2JICMCHTOB, pa3jindyasd YCIOBHLIC 0003HaYCHHU S

3JIEMEHTOB JIEKTPUUYECKUX LIETIEH;

— MPUBOJAUTH IPUMEPHI/HAXOIUTh HHPOPMAIIHIO O IPUMEpaX MPaKTUYECKOI0 HCIOIb30BaHUs

(I)I/IBI/I‘-IGCKI/IX 3HAHUM B IIOBCEIHEBHOM JKU3HM IJIS obOecrnieueHus 0€30MaCHOCTH npu O6paIJ_ICHI/II/I C



npubopaMu ¥ TEXHUYECKHUMHU YCTPOMCTBAMHU, COXPAHEHUS 3/10POBbS U COOJIOICHUS HOPM
9KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKAIOLLEH Cpele;

— OCYHICCTBJIATH ITOUCK I/IH(l)OpMaI_II/II/I (1)I/I3I/I‘16CKOFO COACPIKAHUA B CCTU HHTepHCT, Ha OCHOBC
HMCIOIINXCA 3HAHUH U HYTéM CpaBHCHUA JOITOJHUTCIIbHBIX UCTOYHUKOB BBIACIIATH I/IH(i)OpMaI_II/IIO,

KOTOpas sABJISACTCS HpOTHBOpC‘lHBOﬁ HJIA MOYKET OBITh HeHOCTOBepHOﬁ;

— HCII0JIB30BATh MIPU BHIMOJIHEHUH YUEOHBIX 3a/IaHUi HAYUHO-TIOMYJIAPHYIO JTUTEpaTypy GU3HUECKOTO
coJlepKaHusl, CIIPaBOYHbIE MaTepHUalbl, pecypchl ceTu MHTepHeT; BiaaeTh npuéMamMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMALUK U3 OHON 3HAKOBOM CHCTEMBI B IPYTYIO;

— C03/1aBaTh COOCTBEHHbIC MMCbMEHHBIE U KPATKHE YCTHBIE COOOIIEHUs, 0000111ast nH(pOpMALHIO U3
HECKOJIbKUX HCTOUYHUKOB (PU3UIECKOTO COJCPKAHUSA, B TOM YHCIIE MyOJINYHO MPEICTABIAT PE3YIbTaThI
IIPOEKTHOM WJIM UCCIEA0BATEIBCKOM NE€ATEIBHOCTH; IIPU 3TOM I'PAMOTHO MCIIOJIb30BaTh U3Y4ECHHBIN

NOHSATHIHBIN armapaT Kypca (U3UKH, CONPOBOXK/IATh BHICTYIUICHUE MTPE3CHTAIIUCH;

— IIPH BBIITOJIHCHHUHU y‘IC6HLIX IMIPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ (1)I/ISI/I‘IGCKI/IX IMpoucCCOB PACIIPCACIIATb
0053aHHOCTH B rpynme B COOTBECTCTBHUHU C ITOCTABJICHHBIMU 3ajadaMu, CJIICAUTDH 3a BBIIIOJHCHUCM I1JIaHa
I[CI\/JICTBI/II?I " KOPPCKTUPOBATH €TI0, aICKBATHO OLICHUBATDH COOCTBEHHBIN BKJIaA B ACATCIIbHOCTD I'PYIIIIbI;

BBICTPAaNBATb KOMMYHHUKATUBHOC BSaI/IMOIIGfICTBHG, IMPOsABJIAA TOTOBHOCTH Pa3speillaThb KOH(i)JII/IKTI)I.



TEMATHYECKOE IINTAHUPOBAHUE

OOBSCHEHHE OCHOBHBIX PA3JIMYMil B CTPOCHUM Ta30B, KUAKOCTEH M TBEPIBIX TEI C
HCHOJIB30BaHHEM IOJIOXKCHHIT MOJIEKYIIPHOKMHETHYECKOH TCOPUH CTPOCHHS
BEIECTBA;

IIpoBeneHNE OMBITOB 110 BBIPAIMBAHHMIO KPHCTAIOB OBAPEHHOMN COMHM MIIM Caxapa;
IIpoBenenue U 0OBSCHEHHE OINBITOB, JEMOHCTPHPYIOIIUX KANUIUIAPHBIE SBIECHUA U
SIBJIEHHE CMAuMBaHMU;

OOBsICHEHHE POJIU KANMIUIAPHBIX SBJIEHUH 11 IOCTYIIEHUS BOJBI B OPraHU3M
pactennii (MC — Guonorus);

Habmonenue, nposesieHne U 0ObSICHEHHE OMBITOB MO HAOMIOICHHIO TEIIOBOTO
pacLIupeHus ra3oB, XKUAKOCTEN U TBEPIBIX TeI;

OObsICHEHHE COXpaHEHUsI 00bEMA TBEP/BIX Tell, TEKYy4ECTH KUAKOCTH (B TOM 4YHCIIE,
Pa3HHULBI B TEKYYECTH ISl PA3HbIX XKHAKOCTEH), NaBIeHHs Ta3a;

TIpoBeneHue ONBITOB, JEMOHCTPHPYIOIMX 3aBUCHMOCTb JABJIEHHS BO3IyXa OT €ro
00bEMa 1 HArpPeBaHHs MM OXJIXKJICHHUS, U X OOBSCHEHHE HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YYCHHSI;

AHaNU3 NPaKTUYECKUX CHTYALHi, CBI3aHHBIX CO CBOHCTBAMHM Ta30B, XKHAKOCTEH U
TBEPABIX TeIT;

HaunMmenoBaHnue pa3siesoB u KosmuecTBo yacoB Jara Buabl aesitesibHOCTH Buael, JJieKTpoHHbIe (I (ppoBbIE)
TEM HPOrpaMMsbI H3y4eHust dhopmbr ofpa3oBaTe/ibHbIE pPecypchl
BCEro | KOHTPOJIbHBIE | MPaKTHYeCKHe KOHTPOJISt
pa6oTsl pa6oTsl
Pazzen 1. TensioBble siBJIeHUs
1.1. | CTpoenue u cBoiicTBa 7 1 3 01.09.2022 | HabmoneHue n MHTEPHPETALNS ONBITOB, CBHCTEILCTBYIOIMX 00 aTOMHO-- Yerubiid http://physics.nad.ru
BellecTBa 26.09.2022 | MOJIEKYISIPHOM CTPOECHUH BEIIECTBA: OIBITHI C PACTBOPEHHEM Pa3jIMYHbIX BELIECTB B oI11poc; http://class-fizika.narod.ru
BOJIE; ITucbMeHHBIH
PerueHne 3a/1a4 110 OLCHUBAHHIO KOJIMYECTBA aTOMOB HJIM MOJICKYJI B €IMHHULE 00bEMa KOHTPOJIb;
BEILECTBA; KourposnbHast
AHanu3 TeKcTa JAPeBHUX aTOMHUCTOB (Harpumep, Gparmenra nosmsl Jlykperus «O paborta;
NpUpoJie Belleii») ¢ U310/KeHneM 000CHOBAHMIT aTOMHOM TMIIOTE3bl (CMBICIOBOE 3auer;
yreHue). OueHka yoeauTeIbHOCTH 9THX 000CHOBAHMIf; IpaxTuueckas
OOBsiCHEHHE OPOYHOBCKOTO ABIKCHHMS, sBICHUS AUG(Y3UUN pasnnuuii Mexay HAMU paborta;
Ha OCHOBE IOJIO)KEHUI MOJIEKYIIPHO-KNHETHYECKON TEOPUH CTPOCHMS BEILECTBA; TectupoBaHue;
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O060CHOBaHUE MPABUI U3MEPEHHS TEMIIEPATYPbI;

CpaBHEHHE Pa3IMYHBIX CIIOCOOOB H3MEPEHHUS U LIKAJ TEMIIEPaTyPhI;

Habmonenue n o0bsICHEHUE OIBITOB, IEMOHCTPUPYIOIINX U3MEHEHHE BHY TPEHHEH
SHEPIUH TeNa B Pe3y/IbTaTe TEIUIONepeau 1 PabOThl BHELIHUX CHIL;

Ha6umonenue 1 00bsICHEHHE OIBITOB, 0OCYXIEHUE MPAKTHYECKUX CUTYaLN,
JIEMOHCTPHPYIOLIMX PA3JIMYHBIE BU/IbI TEIJIONEPEAYU: TENIONPOBOIHOCTD,
KOHBEKIIUIO, U3JIy4YEHHUE;

HccnenoBanue sSBICHHS TEIIIOOOMEHA IIPU CMELIMBAHUH XOJIOAHON U ropsueii BOJbI;
HaGroienue ycTaHOBJIEHHMS TEMIOBOI'O PABHOBECHS MEXTY ropsyeit U X0onoHoMi
BOJIOH;

Ornpenieniene (M3MepeHne) KOJIMYECTBA TEIIOThI, 10Ty4e€HHOr0 BOIOH IpH
TEMI00OMEHE C HarpeThIM METAUIMUECKUM LIMIUHIPOM;

Onpenenenue (M3MepeHHE) yIeIbHON TEMIOEMKOCTH BEILECTBA;

Pemtenue 3a/1a4, CBA3aHHBIX C BHIYUCIEHUEM KOJIMYECTBA TEILUIOTHI U TEIIOEMKOCTH
IIPU TEIIOOOMEHE;

AHaNM3 CUTYalMil IPAKTUYECKOr0 NCHIOJIb30BaHHs TEIUIOBBIX CBOMCTB BEILECTB U
MaTepHaioB, HAIIPUMEDP B LEJIAX SHEProcOCPEKEHHs: TEIION3OIIALIMS,
9HeprocOeperaroue KphIy, TEPMOAKKYMYJISITOPBI U T. 1.

HaGuronenue siBIeHUI nCTIapeHHs 1 KOHICHCALINH;

Hccnenopanue npolecca UCIAPEHUs Pa3IMUHbIX JKUIKOCTEH;

OOBsICHEHHUE SIBJICHUI NCTIAPESHUS] M KOHACHCAIIMK HAa OCHOBE ATOMHO-MOJICKYJISIPHOTO
yUEHUs;

Habmonenue u 00bICHEHHE POLIECCa KUIICHHUS, B TOM YHCIIE 3aBUCHMOCTH
TEMIIEPATyPbl KUIIEHUs OT JaBJICHUS;

Onpenenenue (M3MEPEHHE) OTHOCHTEIBHON BIAKHOCTH BO3YyXa;

Habmonenue nporecca IiaBiIeHUst KPUCTaIIMYECKOr0 BELECTBA, HAIIPUMED JIbJIa;
CpaBHEHHME MPOLECCOB MUIABJICHHS KPHUCTAJUIMYECKUX TEJ M Pa3MAT4eHUs ITPU
HarpeBaHUU aMOP(HBIX Te;

Ormpenienenue (M3MEpeHNe) yAEIbHOIN TEIUIOTHI TUIaBIeHNUs Jibaa. OObsCHEHHE
SIBJICHUH TUIABJICHHS M KPHCTAUIM3A1lMH HA OCHOBE aTOMHO-MOJIEKYJISIPHOTO Y4EHHUSI;
Pemenue 3ana4, CBA3aHHBIX C BEIYUCIEHUEM KOJIMYECTBA TEILUIOTHI B IIPOLECCAX
TEIUIONEPEauu MPY [UIABJICHUU U KPUCTAIN3ALUH, UCTIAPEHUH U KOHJICHCALIUH;
AHau3 CUTyaluii NPaKTHYECKOr0 IPHMEHCHUS SIBJIICHUM TIJIaBICHUS U
KPUCTAJUTU3ALMH, HATIPUMED, TTOTy4EHUE CBEPXYUCTBIX MaTEPHAIIOB, COJEBAst TPEJIKa U
Ap.;

AHanu3 paboTsl 1 00BbSICHEHHE MPUHIHIIA ACHCTBUS TEIIOBOIO JBUIATEIs;
Bbluncienye KoJIMYecTBa TEMIOThI, BbIAEIAIOIIEIOCS IPU CrOPAHUH Pa3IMYHbIX
Bu0B TorumBa, u KITJ] nBurarens;

OO6cyxIeHNE KONOTHUECKHX MTOCIEACTBUI UCIIONb30BAHUS JIBUraTEed BHYTPEHHETO
CropaHusi, TEIUIOBBIX U ruapodiekrpoctanuii (MC — sKoorus, XuMusi);

VcrHbii
or1poc;
IIncemeHHbIH
KOHTPOJIB;
KonTponenas
pabora;

3auer;
IIpakTuueckas
pabora;

http://experiment.edu.ru
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2.1. | Daexrpuyeckue 3apsabl. 7 08.12.2022 | HabrozieHHE U IPOBE/ICHHE OMBITOB IO AJICKTPU3ALIMH TEJT [P CONPUKOCHOBEHHUH H IMucemennsii | http://physics.nad.ru
3apsiKeHHBIE TeJA H UX 29.12.2022 | wnmykumei; KOHTPOJIB;
B3auMojeiicTBHe Ha6mronenne 1 00BbsICHEHNE B3aUMOIEHCTBHSI OTHOMMEHHO M PA3HOHMMEHHO KonTtponbras
3apsDKCHHBIX TEIL; pabora;
OGbsiCHEHHE IPHHIIKIA JCHCTBHS YIEKTPOCKOINA;
OGbsICHCHNUE SIBJICHHIT 2JICKTPU3ALIHH [IPU COIPHKOCHOBEHNH TEJI ¥ MH/IYKIIHEH C
HCIIOJIb30BAHUEM 3HAHUIT O HOCHTEIISIX DIIEKTPHYCCKUX 3apsijiOB B BEILCCTBE;
Pacrio3HaBaHue 1 O0BSICHCHHE SIBIICHUH JJICKTPH3ALUHY B TOBCEIHEBHOI XU3HN;
Ha6mroneHne 1 00BSICHEHHE OIBITOB, HIUTIOCTPHPYIONINX 3aKOH COXPAHCHHSI
9IIEKTPUICCKOTrO 3apsiaa;
HabtroieH1e OIBITOB 110 MOJIETHPOBAHUIO CHIIOBBIX JINHHIA 3ICKTPUYECKOrO OIS
VccnenoBaHue ACHCTBHS JJICKTPUIECKOTO IO Ha IPOBOAHUKY U JHIIICKTPUKH;
2.2. | MocTrositHHBII 20 11.01.2023 | HaGmropeHne pa3ingHbIX BUIOB JEHCTBUS JIEKTPHIECKOr0O TOKA H OOHAPY)KCHHE 3THX | YCTHBIH https://rosuchebnik.ru/material/fizika-7-
IEKTPUYECKHIi TOK 28.03.2023 | BHIOB AEiCTBHS B HOBCEAHEBHOI KU3HHU; OIIpOoC; klass-metodicheskoe-posobie-k-
COopKa U HCIBITAHUE IEKTPHIECKOM LIENH ITOCTOSIHHOIO TOKA,; Iucemennsiii | uchebniku-peryshkina/
V3mMepeHne bl TOKA aMIIEPMETPOM; KOHTPOJIb; http://physics.nad.ru
V3mepenne 37IeKTPUYECKOT0 HAMPSDKEHUS BOJIBTMETPOM; KonTponsnas http://class-fizika.narod.ru
IpoBeaeHHe 1 0OBICHEHNE OIBITOB, AEMOHCTPUPYIOIIHX 3aBUCHMOCTD paborta;

IIIEKTPUYECKOTO CONPOTHUBIICHUS IPOBOJIHUKA OT €r0 [UTHHBI, IUIOIIA/IH OIIEPEUHOr0
CeueHHs 1 MaTepuaa;

HccenenoBanne 3aBUCHMOCTH CHJIBI TOKA, TPOTEKAIOIIETO YePe3 PE3UCTOP, OT
COIPOTUBIICHHSI PE3UCTOPA U HAIIPSHKEHUSI HA PE3UCTOPE;

TIpoBepka npaBuia CII0KEHHST HAIIPSHKEHHUI TIPH TTOCIIEA0BATEIFHOM COSJMHEHUN
JIBYX PE3HCTOPOB;

TIpoBepka mpaBuiia JUIsi CUIIBI TOKA IPH HapauIeIbHOM COSAMHEHNHU PE3UCTOPOB;
AHanm3 cuTyarmii HoCae0BaTeIbHOrO U MapajlIeIbHOTO COSAMHEHHUS IPOBOAHUKOB B
JIOMAIITHHAX JJICKTPHYECKHUX CETAX;

Permienue 3amau ¢ ucnonab3oBanueM 3akoHa OMa 1 popMyJ1 pacdyéra HIEKTPUIECKOro
COIPOTHBIICHHUS [IPH MOCIIEI0BATEILHOM U [APAJIJICIIBHOM COEAMHEHHHN TPOBOHUKOB;
OnpepeneHne paboThl HIEKTPUIECKOr0 TOKA, MPOTEKAIOIIETO Yepe3 Pe3UCTOop;
OnpeeneHne MOIHOCTH 3JIEKTPUYECKOro TOKa, BBIACISIEMON Ha Pe3UCTOpe;
HccneioBaHue 3aBUCUMOCTH CHIIBI TOKA Uepe3 JIAMIIOYKY OT HANPSDKEHHsS Ha HEll;
Onpenenenue KITJI narpesaTeis;

HccnenoBanne npeodpa3oBaHmus SHEPTUH [IPH MTOIbEME IPy3a dJIEKTPOABUTATEIICM;
OOBsICHEHHE YCTPOICTBA M IIPUHIIMITIA JSHCTBHS JOMALIHHUX 3JICKTPOHATPEBATEIBHbBIX
npudopoB;

OObsiCHEHHE IPUYMH KOPOTKOT'O 3aMBIKAHHUSI M IPHHIIMIA JICHCTBUS TUIABKUX
TIpeOXpaHuTeNeH;

Pemenue 3agau ¢ ucnosnb3obanueM 3akoHa Jbxoyns—IJlenna;

HaburoieHne BOZHUKHOBEHHS IEKTPUYIECKOrO TOKA B JKHIKOCTH;
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2.3. | MaruuTHbIe SIBJeHUS 6 29.03.2023 | UccriepoBanue MarHUTHOTO B3aHMOEHCTBHSI TOCTOSHHBIX MATHUTOB; Yerubid http://class-fizika.narod.ru
19.04.2023 | M3yueHue MarHUTHOIO HOJIS TOCTOSIHHBIX MArHUTOB MPH UX O0BEIMHEHHU U oIIpoc;
pa3zaeneHuy; ITuceMeHHBIH
TIpoBeseHNE OIBITOB IO BU3YaIH3aIUH MO TOCTOSHHBIX MarHUTOB; KOHTPOJIb;
Vi3yuyeHue siBICHUs] HAMATHUYHBAHHS BELIIECTBA; KonTpomnbHas
HccnenoBanue IEHCTBHS 2IEKTPHYECKOrO TOKA Ha MATHUTHYIO CTPEIIKY; paborta;
IpoBeneHue OMBITOB, JEMOHCTPHPYIOMIUX 3aBUCHMOCTb CHJIBI B3aHMOACHCTBHS
KaTYIIKH C TOKOM ¥ MarHUTa OT CUJIbI M HAIIPABJICHUS TOKA B KATYIIKE;
AHaJIN3 CUTYyalHil IPAKTUYECKOT0 IPHMMEHEHUS 3IEKTPOMarHUTOB (B OBITOBBIX
TEXHUYECKUX YCTPOHCTBAX, TPOMBIIICHHOCTH, MEAULIUHE);
V3y4enue NefiCTBHS MATHUTHOTO IIOJISI HA TIPOBOJHHK C TOKOM;
Vi3ydyeHne AeHCTBHS dIIEKTPOIBUTATEIS;
W3smepenne KIIJ{ aneKTpoABUraTeIbHOMH YCTaHOBKH;
Pacrio3HaBaHKe U aHAIIM3 PA3JIMYHBIX TPUMEHEHHUH 3NEKTpOABUTaTeNeii (TpaHCHopT,
OBITOBBIE YCTPOWCTBA U JIP.);
2.4. | DnekTpoMarHuTHas 4 20.04.2023 | OmnbITHI 10 UCCIICIOBAHUIO SBJICHUS 3JIEKTPOMArHUTHOM MHIYKIUH: HCCIICOBAaHUE VeTHblii http://experiment.edu.ru
MHAYKIMSA 10.05.2023 | m3MeHeHui 3HaUeHHs ¥ HANPABJICHUS WHIYKIIMOHHOTO TOKa; OI1poc;
ITuceMeHHbIH
KOHTPOJIb;
KonTponsHas
paborta;
Hroro no pasaeny 37
PesepBHOE Bpemst 3
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IHOACHUTEJIBHASA 3AIIMCKA

CopepxaHue MporpaMMbl HaIrlpaBJieHO Ha (OPMUPOBAHNE €CTECTBEHHOHAYYHON IPAMOTHOCTH yYalIuXcs U
OpraHu3aluio u3ydeHus: (UMK Ha JesITeIbHOCTHON OCHOBE. B Hell yUnThIBaIOTCSI BO3MOXKHOCTHU IIpeIMeTa
B peammm3anuu TpeboBannii PI'OC OOO K miIaHUPYEMbIM JIMYHOCTHBIM M METAIPEIMETHBIM Pe3yJIbTaTaM
oOyueHus1, a TaKKe MEXKIPEAMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEJAMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusl.

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O IPEIAMETA «PU3UKA»

Kypc ¢pusukun — cucteMoo0pa3yromuii 115 €CTECTBEHHOHAYUHBIX YY€OHBIX [IPEIMETOB, TIOCKOIBbKY
(bu3nyecKre 3aKOHbI JIS)KAT B OCHOBE IPOLIECCOB U SBJICHUMN, U3y4aeMbIX XUMHEN, ONO0JIOTuel, acTpoHOMHUEN
u pusndeckoit reorpadueit. dusznka — 3TO MpeaAMET, KOTOPHIH HE TOIBKO BHOCUT OCHOBHOM BKJIAJ B
€CTECTBEHHOHAYYHYIO KapTUHY MUPa, HO M IIPEJOCTaBIIsAeT Haubosee sicHble 00pa3iibl IPUMEHEHHUS HAyYHOT O
METO/a O3HaHHUs, T.€. ClI0c00a NOJIY4YEeHUs JOCTOBEPHBIX 3HaHUi 0 Mupe. Hakonern, puzuka — 310
IIPEAMET, KOTOPBIA HAPALY C APYTUMHU €CTECTBEHHOHAYYHBIMHM IIPEAMETaMU JOJDKEH JaTh IIKOJIbHUKAM
IIPEJCTaBICHHUE 00 YBJIEKATEIbHOCTH HAYYHOT'O UCCIIEOBAHUSA U PAJIOCTU CAMOCTOSITEIbHOIO OTKPBITUS
HOBOTO 3HAHMUS.

Opna 13 rIaBHBIX 33124 GU3NYECKOT0 00pa30BaHus B CTPYKType 0oOIIero o0pa3oBaHus COCTOUT B
(hOpMUPOBAHUH €CTECTBCHHOHAYYHOM IPaMOTHOCTH Ml HHTEPECa K HayKe y OCHOBHOM MacChl 00yJaronuxcs,
KOTOpBIE B JAJIbHEUIIEM OyIyT 3aHATHI B CAaMbIX pa3HO 00pa3HbIX cdepax aearenbHocTu. Ho He meHee
BaYKHOM 3a/1a4yeil SABIISETCS BbISIBICHHUE U TIOJTOTOBKA TAIAHTJIMBBIX MOJIOABIX JIFOJIEH TSl MPOJAOJKEHUS
o0pa3oBaHMs U JAIBHEUIICH MPOPECCHOHATBHON IEATEIPHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX
MCCIIEOBAHUH M CO3IaHUH HOBBIX Te€XHOJIOTUH. COTJIaCHO MPUHATOMY B MEKTYHAPOIHOM COOOIIECTBE
omnpezaeneHuto, EcrecTBeHHOHAay4Has TPAMOTHOCTH — 3TO CITIOCOOHOCTh YeJIOBEeKa 3aHUMATh AKTUBHYIO
TPa)xAaHCKYIO MTO3UIUIO TI0 OOIIECTBEHHO 3HAYMMbBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HaYKaMU, U
€ro TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UiesMH. HaydHO rpaMOTHBIN YEIOBEK CTPEMUTCS
y4acTBOBAaTh B ApI'YMEHTUPOBAHHOM OOCYKIEHUHU POOIIEM, OTHOCSIIIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHUSIM, UTO TpeOyeT OT HETO CIACAYIONINX KOMIETEHTHOCTEH:

— HaY4HO OOBACHATH SIBJICHUA,
— OIICHUBATh U TIOHUMATh 0COOCHHOCTU HAaY4YHOI'O UCCIICOOBAHU,
— HHTCPHPCTUPOBATH JAaHHBIC U UCIIOJIB30BAaTh HAYUHBIC JOKA3aTCIILCTBA JJI ITOJIYYCHHA BBIBOJOB.

N3yuenue ¢pusnku cnocoOHO BHECTU peLIAIOIIMM BKIIaJ B GOPMHUPOBAHHE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH O0yYaromMuXcsl.

HEJIA U3YUYEHUSA YYEBHOI'O ITPEJIMETA «®U3UKA»

Henu u3yyeHus Gu3MKu Ha YpOBHE OCHOBHOTO 00IIIer0 0Opa3oBaHus onpezeneHsl B Konmenuu
npenoaaBaHus yueoHoro npeamera «dusnkay B 00pa3zoBaTeabHbIX opranu3anusax Poccuiickoit deneparnumy,
peaM3yIONMX OCHOBHBIE 00111€00pa30BaTeIbHbBIE MPOTPaMMBbI, YTBEPKIEHHOU pemeHneM Komnerun
MunuctepcTBa npocBenierus: Poccuiickoit deaepanun, mpotokod ot 3 gexadbps 2019 r. Ne [1K-4BH.

Henu uzyyenus pu3uku:

— MpHoOpeTeHne UHTepeca U CTPEMIICHHS 00yUYaloIIUXCsl K HAYYHOMY U3YUYEHHUIO0 MPHUPOJIBbI,
pPa3BUTHE UX WHTEJUIEKTYyaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEN;

— Ppa3BUTHUC HpCIlCTaBJ'ICHI/Iﬁ 0 HAYYHOM MCETOJAC MO3HAHUSA U (I)OpMPIpOBaHI/IC HUCCICIOBATCIBCKOTO
OTHOIICHUS K OKPYXAIOMIUM SIBJICHUSM,



— (opMHpOBaHKE HAYYHOT'O MHUPOBO33PEHHS KaK pe3ysibTaTa U3y4eHUsI OCHOB CTPOCHUS MaTepUH U
GbyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— (dopmupoBaHHe MPEICTaBICHUM O POIN (PU3UKHU AJISl pa3BUTHSI JPYTUX €CTECTBEHHBIX HAYK, TEXHUKH

1 TEXHOJIOTHIL;

— Ppa3BHTHE MPEJCTABICHHUI O BO3MOXKHBIX cpepax Oynymieil mpodeccuoHanbHON e TeIbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JTAJIbHEHIIEeMy 00yYEHHIO B 3TOM HalpaBJICHUH.

JlocTrxkeHne ITUX 1ieliell Ha ypOBHE OCHOBHOT'O 00IT[eT0 00pa30BaHus 00ECIICUNBACTCS PEIICHHEM
CIICAYIOIINX 3a/1a4:

— MpUOOpPETEeHHE 3HAHUI O TUCKPETHOM CTPOCHHUH BEILIECTBA, O MEXaHUUECKHUX, TEIUIOBbIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— mpuoOpeTeHne yMEeHU OMUCHIBATh U OOBSICHITH (DU3HUECKUE SIBJICHHUSI C UCIIOIb30BAHUEM
MOJTYYECHHBIX 3HAHUIA;

— OCBOCHHC MCTOAOB PCIHICHUA HpOCTGfIH.IPIX paC‘IéTHLIX 3a4a4 C UCII0JIb30BaHHECM (1)I/I3I/I‘ICCKI/IX
MO[[GJIef/'I, TBOPYCCKUX U ITPAKTUKOOPHUCHTHPOBAHHBIX 3a/1a4,

— Pa3BHUTHUC YMGHI/Iﬁ Ha6J'IIO,I[aTb IMPUPOAHLIC ABJICHUA U BBIIIOJIHATDL OIIBITHI, Ha6opaToprle pa6OTbI n
OKCIICPUMCHTAJIBbHBIC HCCJICJOBAHUS C NCIIOJIb30BAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOCHHUE MPUEMOB pabOThI ¢ HHPOpPMAITHEH (HU3MUECKOTO COACPKAHUS, BKITFOYAst HH(OPMAIIUIO O
COBPEMEHHBIX JIOCTHKCHUSAX (DU3HMKH; aHAIN3 U KPUTUYECKOE OIICHUBaHUE WH(OPMAIIHH;

— 3HAKOMCTBO cO cpepaMu IpoeCCUOHATHLHON ICITeILHOCTH, CBI3aHHBIME C PU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU HA JOCTIKEHHUIX (PHU3UUCCKON HAYKH.

MECTO YYEBHOI'O IPEIMETA «®U3UKA» B YYUEGBHOM IIVTAHE

B cootBerctBun ¢ @I'OC OO0 ¢usuka spnasercs 00sA3aTeNbHBIM IPEIMETOM HAa YPOBHE OCHOBHOTO
obmiero oopa3zoBanus. JlaHHas mporpaMma npeaycMaTprBaeT u3ydeHne Gu3nku Ha 6a30BOM ypoBHE B 9
kyacce B 00béMe 102 yaca no 3 yaca B HEJEIIO.



COJAEPKAHUE YYEBHOI'O IPEJIMETA

Pa3zgen 1. Mexaunueckue sABJICHUSA

MexaHndeckoe JABHOKCHUC. MaTepI/IaJ'IBHaH touka. CucreMa orcuéra. OTHOCHTEIIFHOCTh MEXaHUIECKOTO
JABHIKCHUS. PaBHOMepHOC HpﬂMOJ’IHHCfIHOC JABUIKCHUC. HepaBHOMepHOC HpHMOHHHeﬁHOG JABHXKXCHUC.
Cpemms{ U MI'HOBCHHAs CKOPOCTH TCJia ITPHU HCPABHOMCPHOM JIBUIKCHUU.

Yckopenue. PaBHOyCKOpeHHOE TTpsAMONTHHEHOE BkeHre. CBoOOHOE maneHue. OnbIThl ["anues.
PaBHOMEpHOE IBMKEHUE 110 OKpYXHOCTHU. [leprox u yactoTa oOpamienus. JInnelnas u yriioBasi CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE.

ITepsniii 3akon Herotona. Bropoii 3akon Hetotona. Tpetuii 3akon HetotoHa. [IpuHumn cynepno3uuuu
CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHusi: cuiia TpeHuUsl CKOJIbKEHUS, CUJla TPEHUS [TOKOS, IPYTHe BUIbI
TpEHHUSL.

Cuna TSKeCTH U 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOPEHUE CBOOOTHOTO MajieHus. [IBikeHue miaHer
Bokpyr Connua (MC). [lepBast kocMuyeckas CKOpocTb. HeBECOMOCTb U Meperpy3KHu.

PaBHoBecue maTepuanbHON TOUKU. AGCOMIOTHO TBEPI0E Teno. PaBHOBecue TBEPIOTO Tea ¢ 3aKperIEHHON
ocbio BpatieHus. MomeHT cuibl. LIeHTp TspkecTu.

WUmnynsc Tena. U3menenue umnysbca. IMmynbe cuiibl. 3aKOH COXpaHeHUs UMIyibca. PeaktuBHOe
nsuxenne (MC).

Mexanuueckast paboTa 1 MOIIHOCTb. PaboTa cuit TsbKkecTH, ynpyroctu, TpeHust CBsi3b S3HEPTUH U pabOThI
[ToTeHunanpHas 3HEPrus Tena, NOJHATOrO HaJl IOBEPXHOCTHIO 3eMiH. [loTeHIManpHas 3Heprust cxxaTon
npyxuHbl. Kunernueckas sueprusi. Teopema 0 KHHETUYECKOM SHEPriH. 3aKOH COXPaHEHHsI MEXaHUYECKOM
SHEPIUu.

Hemoncmpayuu

Ha0uroieHne MexaHu4eCcKOoro JBHUKCHHSI TeTa OTHOCUTEIILHO PA3HBIX TEJ OTCYETA

CpaBHeHHeE IMyTeH U TPACKTOPUIN ABMKEHHUS OJHOTO U TOTO K€ TeJla OTHOCUTEIHHO Pa3HBIX TEJl OTCUETA
N3MepeHne CKOpOCTH U YCKOPEHUS PSIMOJIMHENHOTO JIBUKCHUS

M owbdhe

HccnenoBanue nmpu3HAKOB PaBHOYCKOPEHHOT'O JIBUIKEHUS

5. HabGumonieHne ABMKEHUS Tesa 0 OKPYKHOCTH

6. HaGmroieHre MexaHU4eCKuX SIBJICHUH, TPOUCXOIAIINX B cUcTeMe oTcuéTa «Temexkay npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHHHM OTHOCUTENIbHO KaOUHETa (PU3UKHU

7. 3aBHCUMOCTbH YCKOPEHHMsI T€Ja OT MacChl Tela U ACHCTBYIOLIEH Ha HErO CHUJIbI

8. HaOmronenue paBeHCTBA CHII ITPU B3aUMO/ICHICTBUH TeEN

9. M3meHeHue Beca Teja MPHU YCKOPEHHOM JIBH)KEHUH

10.Ilepenaya umnynabsca npy B3aMMOJEHCTBUM TEN

11.ITpeobpa3zoBanust 3HEPrUH NPU B3aUMOIEHCTBUU Tell

12.CoxpaHeHre UMIyIbca MPH HEYIPYTOM B3aUMOJICHCTBAN

13.CoxpaHeHue uMIysbca Mpu adCOTOTHO YIIPYTrOM B3aUMOJIEHCTBUU

14.HaGmtoieHre peakTUBHOTO JIBHKEHUS

15. CoxpaHeHHe MEXaHUYECKOM SHEPruu Mpu CBOOOIHOM TMaJeHUN

16. CoxpaHeHre MEXaHNYECKON PHEPTUN IIPH IBHKEHUH TeJla IO JEHCTBUEM ITPYKUHBI

Jlabopamopuvie pabomul u onvimot

1. KonctpyupoBaHue TpakTa AJis pa3roHa U JajJbHEHIIero paBHOMEPHOIO ABM)KEHUS [IIapuKa WK
TEJeHKKHU

2. Ormpenenenune cpeHe CKOPOCTH CKOJIBKEHHUS OpyCKa HITH IBUKCHUS IAapHUKa 10 HAKIIOHHOW



TUIOCKOCTH

3. OmnpeneneHve yCKOpeHHs Teja MPU paBHOYCKOPEHHOM JABM>KEHUH O HAKJIOHHOM MJI0CKOCTH

4. HccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHU IPH PABHOYCKOPEHHOM JIBUKEHHUHU 0€3 HauaJlbHOM
CKOpPOCTH

5. IlpoBepka rumnoTessl: €Cliv IpU PaBHOYCKOPEHHOM JBUKEHUH 0€3 HaualbHONW CKOPOCTH ITyTH OTHOCSITCS
KaK psAJl HEUETHBIX YHCEN, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHHU OJINHAKOBHI

6. HccrnenoBanue 3aBUCUMOCTH CHJIbI TPEHUSI CKOJIBKEHHUS OT CHJIbl HOPMAJIbHOTO JIaBJICHUS

7. Onpenenenrie ko3P PUIIMEHTa TPEHHUS CKOJIBKEHUS

8. Ompenenenue KECTKOCTH MPY>KUHBI

9. Omnpenenenue pabOTHI CUIIBI TPEHUS MIPU PABHOMEPHOM JIBUYKEHUH TeJa MO0 TOPU30HTAIBHOM
MMOBEPXHOCTHU

10.0Onpenenenue paboOThl CUIIBI YIPYTOCTU MPU MOABEME Ipy3a C UCIOJIIb30BAHUEM HEMOJBUKHOTO U
MOJIBMKHOTO OJIOKOB

11.M3yueHue 3aKkoHa COXpAaHEHUS SHEPTUU

Pa3zpen 2. Mexannueckue KoJ1e0aHUA U BOJHBI

KonebartenbHoe nmwkenue. OCHOBHbIE XapaKTEPUCTUKU KOJIEOaHUIl: Tepro/I, 4aCTOTa, aMILIUTY/ Ia.
Matemaruueckuil U Ipy>KMHHBIN MasTHUKH. [IpeBpalieHne sHepruu npu KoiaedaTeIbHOM JABH)KEHUU.
3aryxatomue kojebanus. Beinyxxaennsie konedanus. Pezonanc. Mexannueckue BosiHbl. CBOMCTBA
MEXaHUYEeCKHX BOJIH. [Ipo 10JbHbBIE M TONIEpEYHBIE BOJIHBL. [[JIMHA BOJIHBI U CKOPOCTh €€ pacpOCTPaHECHUS.
Mexanuyeckue BOJIHBI B TBEPIOM Teiie, ceiicMuueckue BosiHbl (MC).

3ByK. ' poMKoOCTh 3ByKa 1 BbicOTa TOHA. OTpaxeHue 3Byka. THPpa3ByK U yIbTpa3ByK.

Hemoncmpayuu

1. Habnronenue konebanuii Tl MO/ ACWCTBUEM CHIIBI TSXKECTH M CUJIBI YIIPYTOCTH
2. HaGnroenue koseOaHmii Tpy3a Ha HUTH U Ha TIPY>KUHE

3. Habmroienue BBIHYKIEHHBIX KOJIEOaHHI U pe30HaHca

4. PacripocTpaHeHne IPOAOIbHBIX U MOMEPEYHBIX BOJH (Ha MOJIEIH)

5. Habmroienre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOThI

6. AKYCTHYECKHI1 pe30HaHC

Jlabopamopnysie padbomut u onvimol

1. Onpenenenune yacToTHl U epuoJia KoJaeOaHUI MaTEMaTHUECKOTO MasiTHUKA

2. OnpeneneHne 9acTOTHI M TEpHo/ia KoJieOaHui MPYKMHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCUMOCTH NEPHO/1a KOJICOAHUH MOABELIEHHOTO K HUTH Ipy3a OT JUIMHBI HUTH 4.
HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIeOaHU MPYKUHHOTO MasTHUKA OT MACChl Tpy3a

5. IIpoBepka He3aBHCHMOCTH Tlepuo/a KoeOaHui Tpy3a, MOABEIICHHOTO K HUTH, OT Macchl Irpy3a 6.
OnbITHI, JEMOHCTPUPYIOIKE 3aBUCUMOCTD TepHo/ia KoJIeOaHU| MPYKMHHOTO MasiTHUKA OT Macchl rpy3a u
KECTKOCTH MPYKUHBI

7. I3amepeHne yCKOpeHHUs: CBOOOTHOTO TaICHUS

Paznen 3. DiieKTpOMAarHUTHOE NOJI€ H DJIeKTPOMATHUTHDIE BOJIHBI

SJ'ICKTpOMaFHI/ITHOC ITOJIC. SJICKTpOMaFHI/ITHBIC BoJIHBEI. CBOMCTBa SJICKTPOMArHUTHBIX BOJIH IMxana
QJICKTPOMArHuTHBIX BOJIH. Hcnons3oBaHue QJICKTPOMATrHUTHBIX BOJIH IJIA COTOBOM CBS3H.

9HCKTp0MaFHI/ITHa$I npupoaa CBETa. CKOpOCTL cBeTa. BomHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
2. BoimHOBEIC CBOMCTBA CBETA



Jlabopamopuvie pabomot u onvimul

1. I3y4eHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TTIOMOIIbIO MOOUIILHOTO TenedoHa

Pa3nen 4. CBeToBbIe sIBJICHUS

JlydeBasg monens cBeta. Mcrounuku cBera. [IpsmonnHeiinoe pacnpocTpanenue ceeta. 3arMeHus CoJiHIa u
Jlynbl. OTpakenue cBeta. [nockoe 3epkano. 3aK0H OTpakKeHUs CBETA.

[Tpenomiienue cBera. 3akoH npenaomieHus ceera. [loaHoe BHyTpeHHee oTpaxeHue cBeta. Vcnonb3oBanue
MOJIHOTO BHYTPEHHET0 OTPAKEHUSI B ONITUUECKUX CBETOBOJAX.

JIunza. Xox mydeli B muH3e. Ontuyeckas cucrema oroanmnapara, MUKpockora u teneckona (MC). I'ma3
KaK OITHYecKas cucreMa. biM3opykocTh U AambHO30PKOCTb.

PasznosxeHue Oeloro ceBera B CIICKTD. Omnrbitel HetoTona. CrioxxeHue CIICKTpaJIbHBIX IIBETOB. I[chepcnﬂ
CBCTA.

Hemoncmpayuu

[IpsiMonrHEHOE pacpOCTpaHEHUE CBETA.

OTtpakeHue cBera.

[Tonydenue n300pakeHUH B IJIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomienne ceera.

OnTuyeckuii CBETOBO/I.

Xox nydeil B cobuparomieil 1uH3e.

XoJ Jiydel B pacCEeUBAIOLIECH JINH3E.

N O ~wWwN P

[Tonyuenune n300pakxeHUi C TOMOLIBIO JIUH3.

9. IpuHuun neicTBus GoToanmnapara, MUKPOCKOIA U TEIECKOTIA.
10.Mozenp riiaza.

11. Pa3nosxeHue 0€Ioro CBETa B CIIEKTP.

12.TlonyueHue 6€10ro cBeTa Mpu CI0KEHUU CBETA Pa3HbIX [[BETOB.

Jlabopamopusie pabomsl u onvimot
1. UccnenoBaHue 3aBUCUMOCTH YTJIa OTPa)KEHUSI CBETOBOT'O JIy4a OT yrjia MajeHus.

2. NI3yueHne XapakTepuCTUK N300paskeHHsI IPeIMeTa B IIJIOCKOM 3epKaJie.
3. UccnenoBanue 3aBUCMMOCTH yIJ1a IPEJIOMIIEHHUS] CBETOBOI'O JIyda OT YIJla MajfieHus Ha FpaHuLe
«BO31yX—CTEKIIO».

4. Tony4yeHnue n300pakeHUI C MOMOIIBI0 COOUPAIOIIEH JTHH3BI
5. Onpenenenue POKyCHOTO PACCTOSTHUS U ONTHYECKOM CUITBI CO OMPAOIIICH JTUH3HI.

6. OnBITEI IO Pa3IOXKCHUIO Oenoro ceera B CIICKTP.
7. OUBITHI 11O BOCIIpHATHUIO IBETA MTPEAMCETOB ITPHU UX Ha6J'IIOI[eHI/II/I 4YCpe3 IBCTOBLIC (1)I/IJ'IBTpI>I.

Pazgen 5. KBanToBbBIE AIBJICHHS
OmnsiTel Pe3epdopna u nmnanerapHas mozens atroMa. Mozens atoma bopa. Vcnyckanue u norsouieHue
cBeTa aroMoM. KBaHThI. JInHeHyaTbie CIEKTPHI.

PanmnoaktuBHOCTH. Anb(a, 6eTa u rammanznydeHusi. CTpoeHre aToMHOTO siapa. HykimoHHast Moaens
aToOMHOTO siapa. M30Tomsl.

PaanoaktuBHbie npeBpanienus. [leproa monypacnaaa aTOMHBIX JIEp.

SAnepHble peaky. 3aKOHBI COXPAHEHUS 3apsI0BOTO U MAaCCOBOTO YNCEN. DHEPIHUsl CBA3U AaTOMHBIX SJIED.
Ces13p Macchl ¥ dHepruu. Peakiuu cunTesa u nenenus saep. Mcrounmku sueprun Coinnna u 38€31 (MC).
SAnepnas sHepretuka. JlecTBUS paliOaKTUBHBIX U3Iy4€HUN Ha kuBble opraHnu3Mel (MC).

Jemoncmpayuu



1. CrexTpsl U3ilyuyeHus U MOTJIOUICHHUS.

2. CriexTpbl pa3In4HbIX Ta30B.

3. Cnektp BomOpOA.

4. HabmoneHnue TpekoB B kamepe Buiibcona.

5. PaboTta cuéTunka MOHU3UPYIOMINX U3TyIEHHH.

6. Peructpanus n3nydeHus OpupoAHbIX MUHEPAJIOB U IIPOJYK TOB.

Jlabopamopmuwvie padbomut u onvimot

1. HabnroneHue CIuIONIHbIX U IMHEWYAThIX CIIEKTPOB U3IIyUCHHSL.

2. UccnenoBanue TPEKOB: M3MEPEHHUE YHEPTUH YACTHIIBI TI0 TOP MO3HOMY yTH (110 poTorpadusim).
3. Usmepenue paanoakTuBHOTO (oHa.

IToBTOpHTE/IBLHO-00001IAKO LN MOYJIbL

[ToBTOpHTENEHO-0000IIAIOINI MOy b TIPEIHA3HAYCH JUTSl CHCTEMaTH3aluU U 0000IIEeHHs IPEIMETHOTO
COZIep KaHUs M OTBITA JESITEILHOCTH, IPUOOPETEHHOTO MPU U3YYEHUH BCETO Kypca (PU3UKH, a TAaKKe s
noArotoBku K OCHOBHOMY IOCYAapCTBEHHOMY K3aMeHY 10 (pu3nKe 1yt 00ydaronmxcs, BBIOPABIIMX 3TOT
y4eOHBIH MpenMeT.

[Ipu n3yueHnn JaHHOTO MOYJISl PEAHU3YIOTCS U CUCTEMATH3UPYIOTCS BUBI IS TEILHOCTH, HA OCHOBE
KOTOPBIX 00€CTIeYNBACTCS TOCTH)KEHHE TIPEIMETHBIX U METAIPEIMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB
00y4eHusI, HOPMHUPYETCS €CTECTBEHHO-HAyYHast TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJIOB HCCIICIOBAHHS
SIBJICHUI IPUPO/IBI U TEXHUKH, OBJIAJICHUE YMEHUSAMH OOBSICHATH (PU3NUECKHE SBICHUS, TIPUMEHSS
MOJTyYEHHbIC 3HAHMS, peIlIaTh 331a4H, B TOM YHCIIC KaUeCTBEHHbIE U SKCIICPUMEHTAJIbHBIE.

HpI/IHHI/IHI/IaHLHO JIeATSIIbHOCTHBIN XapaKTEp AAHHOTO pa3ciia peain3yeTcd 3a CUér TOr0, YTO ydJalluecd
BBIIOJHAIOT 3aaHWsA, B KOTOPBIX UM IIPCAJIaAracTcCsi:

— Ha OCHOBE IMOJIYYCHHBIX 3HaHUH pacro3HaBaTh U HAYYHO OOBACHATH (PU3UUYECKUE SIBIICHUS B
OKPY>KaIOIIeH MPUPOJIe U TOBCEIHEBHOM KU3HU,

— HCIOJIB30BAaTh HAYUYHBIC METOAbI UCCIICAOBAHU (I)I/I3I/I‘ICCKI/IX HBHCHHﬁ, B TOM YUCJIC I ITPOBCPKU
THUIIOTE3 U MOJTYUYCHUA TCOPCTUICCKUX BBIBOOOB,

— OOBACHATH HAayYYHBIC OCHOBBI HanOoee BaXKHBIX I[OCTI/I)KGHI/Iﬁ COBPEMECHHBIX TGXHOJ’IOFI/Iﬁ,
HaImpuMmep, MPaKTHICCKOro UCIIOJIB30BaHUA PA3JIMYHBIX NCTOYHUKOB DHEPTUH HA OCHOBEC 3aKOHa IIpe-
BpalllCHUA U COXpaHCHHUA BCEX U3BCCTHBIX BUIOB S3HCPI'UH.

Kaxxgast u3 Tem JaHHOTO pa3zena BKIOYAaeT SIKCIIEPUMEHTAIILHOE UCCIeI0BaHNe 0000IIaI0IIero
xapakrtepa. Pa3zen 3aBepiaeTcs mpoBeieHuEM TMarHOCTUYECKON U OLIEHOYHOU paboThl 32 KypC OCHOBHOM
IITKOJTBI.



IIVTIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

Nzyuenne ¢puzuku B 9 Kiacce HapaBICHO HA JOCTHKEHUE 00YJaIOUIMMHUCS IMYHOCTHBIX,
METanpeIMETHBIX U IPEAMETHBIX PE3yJIbTATOB OCBOCHHUS YI€OHOTO ITpeaMeTa.

JIMUHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe éocnumanue:
— TMpPOSIBIICHUE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUICKOM (pU3MUecKoi HayKu;

— HEHHOCTHOC OTHOLICHUEC K JOCTHXXCHHUAM pOCCHﬁCKHX y‘IéHI)IX (1)I/ISI/IKOB.

Fpa.m’dancxoe u dyxoeno-ﬂpaecmeennoe eocnumanue.
— TI'OTOBHOCTb K dAKTUBHOMY Y4aCTHUIO B 06Cy)K,Z[eHI/II/I OGH.[GCTBCHHO-SH&‘-II/IMBIX 1 3THYCCKHX HpO6JI€M,
CBA3aHHBIX C MPAKTUYCCKUM IIPUMEHCHUCM I[OCTI/I)KCHI/Iﬁ (1)I/I3I/IKI/I,

— OCO3HaHHEC Ba’KHOCTU MOPAJIbHO-3THYCCKUX ITPUHIUIIOB B ACATCIILHOCTU y‘-IéHOI‘O.

Icmemuueckoe gocnumanue:
— BOCIHPHUATUC OCTCTUUCCKUX KAYCCTB (1)H3H‘I€CKOI71 HayKH: eé rapMOHHUYHOI'O ITIOCTPOCHUS, CTPOI'OCTH,

TOYHOCTH, JJAKOHNYHOCTH.

Ilennocmu nayunozo nosnanus:
— OCO3HaHME LIEHHOCTHU (pU3MUYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA IIO3HAHUSI MUPa, OCHOBbI
Pa3BUTHUS TEXHOJOTHNA, BAJKHEHUILIEH COCTABIISIONIEH KYJIbTYPHI;

— Pa3BUTHUC HaquOﬁ J'II-O603HaTCJ'II>HOCTI/I, HHTCPECA K HCCIIEIOBATEIHLCKOM eI TEILHOCTH.

Dopmuposanue Kyaibmypolt 300p06bs U IMOUUOHAILHOZ0 O1AZONOAYUUA:
— OCO3HAHME LIEHHOCTU 0€3011acCHOr0 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MUDE,
BaXHOCTH MpaBUJI 0€30I1aCHOTO MOBEACHUS Ha TPAHCIIOPTE, Ha I0POTax, C AIEKTPUUECKUM U TEIIOBBIM
000pyJJOBaHUEM B JIOMAIIHUX YCIOBHSX;
— ¢(hopMHUPOBAHHOCTh HaBbIKA peQIIEKCUH, TPU3HAHKUE CBOETO IpaBa Ha OMHUOKY U TaKOTO K€ MpaBa y

JPYyroro 4ejaoBeKa.

Tpyooeoe eocnumanue:
— aKTHUBHOE y4acTHE B PEIICHUU MPAKTHUYECKUX 3a7au (B paMKax CEMbH, IITKOJbI, TOPOa, Kpasi)
TEXHOJIOTHYECKOM M COLMAIILHON HAIMPaBJICHHOCTH, TPEOYIOIIMX B TOM YUCIIE U (PU3UIECKUX 3HA

HUM;— HMHTEpeC K MPaKTUYECKOMY H3YyUEHHUIO IMpodeccuil, CBI3aHHBIX C (PU3NKOM.

JKonozuueckoe 6ocnumanue:
— OpHUEeHTalus Ha IpUMEHeHne PU3NYEeCKUX 3HAHUHU 7S pelIeHus 3a/1a4 B 00J1aCTH OKpYXKaroIlen
Cpenbl, IUIAHUPOBAHHUS IOCTYIIKOB U OLIEHKH MX BO3MOXHBIX ITOCJIEICTBHM JIJISI OKPYKAOIIEH

Cpeabl,— OCO3HAHUC r100aIbHOTO XapaKkTepa 3KOJOTMYCCKUX HpO6JICM u HYTeﬁ HX PCIICHUA.

Aoanmayusa odyuaroue20ca K U3MEHAIOUWUMCA YCII08UAM COUUATLHOU U RPUPOOHOIL CPeObl:—
MOTPEeOHOCTH BO B3aMMO/ICHCTBHH MPHY BHITTOJIHEHUH MCCIICIOBAHUN U TTPOCKTOB (PU3NUECKON
HaIPaBJIECHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSM JIPYTHUX;

— TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO IEeATEThHOCTh;

— MnoTpeOHOCTh B GOPMUPOBAHNHN HOBBIX 3HAHUM, B TOM 4ucie GOPMYIUPOBATH UAEH, MOHSITHS,



TUIOTE3bl O (PU3MUECKUX OOBEKTaX U SBJICHUSIX;

— 0CO3HaHHE Ae(UITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001aCTH (PU3UKH;

— IUIaHUPOBAHHE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (DU3NYECKHUX 3HAHUI,

— CTpeMJICHHE aHAJIM3UPOBATh U BBISBISTH B3aUMOCBS3H ITPUPOIBI, OOIIIECTBA 1 SKOHOMHKH, B TOM
YHCIIe C UCTIOJIb30BaHNEM (DU3NYECKUX 3HAHUI,

— OLICHKA CBOMX JICHCTBHI C YUETOM BIHSHUS Ha OKPYKAIOIIYIO CPEly, BO3MOKHBIX TTI00aIbHBIX

MIOCJIEICTBUM.

METAIIPEAMETHBIE PE3YJIbTATbI
YHUBepcallbHbIE TO3HABATEIbHBIC TCHCTBHS
bazoevie nocuueckue oeiicmeus:
— BBIABIIATH U XapaKTEPU30BATh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUIA);
— yCTaHaBJIMBaTh CYLIECTBEHHBIM IPU3HAK KiacCU(UKALMU, OCHOBaHUS 17151 000OLIEHNS U CPAaBHEHHUS;
— BBIABJIATH 3aKOHOMEPHOCTH U ITPOTUBOPEUUS B pacCMaTpuBaeMbIX (hakTax, JaHHBIX U HAOIIOJCHUSX,
OTHOCSIINXCS K (PU3MUECKUM SIBIICHUSM;
— BBIABIATH IPUYMHHO-CIIEICTBEHHbIE CBSA3U NPU U3YUYE€HUH (PU3MUECKUX SIBIECHUI U IPOLIECCOB;
JIeNIaTh BBIBOJIBI C MCIIOJb30BAaHUEM JICYKTUBHBIX M MHAYKTHBHBIX YMO3aKIIOUCHUH, BEIIBUTATh
TUIIOTE3bl O B3aUMOCBS35X (PU3NYECKUX BEJIMUMH;
— CaMOCTOSITEITLHO BBIOMPATh CrIoco0 perieHus yaeOHol pusnueckoit 3a1a4n (CpaBHEHHE HECKOJIBKHX
BapHUaHTOB PELICHHUS, BBIOOP HanboIIee MOAXOIAIIETO C YIETOM CaMOCTOSATEIBHO BBIICICHHBIX

KpUTEPUEB).

ba3zoevie uccnedosamenvckue oeiicmeusn:
— HCIIOJIB30BATh BOIPOCHI KaK UCCIIEI0BATEIbCKUM HHCTPYMEHT [TO3HAHMS;
— MPOBOAUTH MO CAMOCTOSITENIBHO COCTaBICHHOMY IUIaHY OIBIT, HECIOKHBIN PU3NYECKUI
9KCHEPUMEHT, HEOOIBIIIOE UCCIIe0BaHUE (PU3MUECKOTO SBICHHUS;
— OIIEHMBATh HA IPUMEHUMOCTh U IOCTOBEPHOCTh MH(POPMAIHUIO, TOIYYEHHYIO B X0/1€ UCCIIEIOBAHUS
WM DKCIIEPUMEHTA;
— CaMOCTOSITENIbHO (POPMYIUPOBATH OOOOIIEHHS U BBIBOBI 110 pe3y/IbTaTaM MPOBEAEHHOTO
HaOJII0IeHUs, ONbITA, NCCIICOBAHMS;
— TPOTHO3MPOBATH BO3MOXKHOE JajbHelIIee pa3BUTHE (PU3HMUECKUX MPOLIECCOB, a TAK)XKE BbIJIBUTATh

IMPEATIOJIOKCHU A 00 ux Pa3BUTHHU B HOBBIX YCJIOBHAX U KOHTCKCTAX.

Paboma c ungpopmayuei:
— MPUMEHSTH pa3INYHble METO/Ibl, HHCTPYMEHTHI U 3alPOCHl IPU MOUCKE U 0TOOpE NHPOPMALIMH WITH
JAHHBIX C YUETOM MpEASIOKEHHOM yueOHOoM pu3nueckoit 3a1auu;
— aHaJM3UPOBaTh, CHCTEMATU3UPOBATH U HHTEPIPETUPOBATH MH(OPMALIMIO PA3IMYHBIX BUI0B U GOPM
Ipe/ICTaBICHNUS;
— CaMOCTOSITEIILHO BBIOMPATh ONTUMANIbHYIO (hOpMY HpeACTaBIeHUs MH()OPMAIIMK U UIUTIOCTPUPOBATH

pemiaeMbIC 3aJa9U HCCIOKHBIMU CXCMaMU, JHarpaMMaMu, HHOH rpa(bmcoﬁ n UxX KOM6I/IHaI_[I/I$IMI/I.

yHI/IBepcaHBHI)Ie KOMMYHHKATHUBHBIC HCﬁCTBI/IH



Obwenue:

— B X0Ie 00CYXXJIeHUs YIeOHOT0 MaTepuaia, pe3yJbTaToB Ja0OPaTOPHBIX padOT U MPOCKTOB 33/1aBaTh
BOIIPOCHI 110 CYIIECTBY 00CYXIaeMOI TEeMbI ¥ BHICKAa3bIBaTh MJICH, HAIICJICHHBIC Ha PEHICHHE 33Ja4d U
noiiepKaHue 0JIaroXenaTeIbHOCTH OOIEHUS;

— COIIOCTABJISITh CBOU CYXACHHUS C CY>KICHUSIMH JIPYTUX YYaCTHUKOB AMAJIOra, OOHApy>KUBaTh
Pasiiniuc U CX04CTBO HO3HHHﬁ; BBIPAXKATh CBOIO TOYKY 3pCHUSA B YCTHBIX U TIMCbMCHHBIX TCKCTAX;
MyOJIMYHO MPEACTABIATH PE3YIbTAThl BBIMOJIHEHHOTO (PU3NYECKOTO OMBITA (IKCIIEPUMEHTA,
UCCJIEI0BAHMUS, IPOEKTA).

Coemecmnasn oeamenvHocms (COmMpyOHUUECcmaeo):

— MOHHUMATH U KCIOJIH30BATh MPEUMYIIECTBA KOMAaHIHOW U MHIUBUAYATHHON paOOTHI TP PEIICHUN
KOHKPETHOU (PU3MUYECKOU MPOOIEMEI;

— IPUHUMATDb LCJIN COBMECTHOH JACATCIIbHOCTU, OPIraHU30BbIBATH ,Z[CﬁCTBPIfI no €€ JOCTHXKECHUIO:

pacnpenensaTb poiu, 00CyKIaTh MPOIECCH U pe3yIbTaThl COBMECTHOUW pabOThl; 00001IaTh MHEHUS
HECKOJIbKUX JIFOJICH;

— BBIIIOJHATH CBOIO 4aCThb pa6OTLI, A0CTUT'asA KaUCCTBCHHOTI'O PE3YyJIbTaTa 10 CBOEMY HAIIPABJICHUIO U
KOOpAUHHPYA CBOU HGﬁCTBHﬂ C ApYIruMHU WICHAMU KOMAaHIbI;

— OILCHHUBATh Ka4C€CTBO CBOCTO BKJIaJa B O6IJ_II/II71 MMPOAYKT IIO KPUTCPUAM, CAMOCTOATCIIBHO
C(l)OpMy.]'II/IpOBaHHBIM Y4aCTHUKaMH B3aUMOJCHCTBHUS.

YHUBEpPCAIBHBIE PETYJIATUBHBIE JEHUCTBU
Camoopzanusayus:

— BBISBJIATH NPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYAIUSIX, TPEOYIOIMIUX TS pelIeHUs GU3NUECKUX
3HAHUM;

— OPHEHTUPOBATHCS B Pa3IMYHBIX OJX0/1aX MPUHATHS peLIeHnH (MHANBUIYAIbHOE, IPUHATHE
pelIeHys B rpymie, NPUHITHE PEIIEHUH TPYIIOoil);

— CaMOCTOSITEIIbHO COCTABIIATH aJITOPUTM pelIeHUs GU3NUECKOM 3aJaun UITH TUIaHa UCCIIe0BAHUS C
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpeJiaraeMble
BApUAHTHI PELICHUN;

— JIe7aTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.
Camoxonmpons (pegpnekcusn):
— JaBaThb aJICKBATHYIO OLCHKY CUTYyalluH 1 NpCjiarath IjiaH eé HU3MCHCHU,

— OOBSACHATH MPUUYNHBI TOCTHXKEHUS (HEJOCTUKEHHS) pe3yIbTaTOB I€ATEIbHOCTH, 1aBaTh OLIEHKY
NpUOOPETEHHOMY OIIBITY;

— BHOCHUTB KOPPCKTUBLI B ACATCIILHOCTD (B TOM YHCJIC B XO BBIIIOJIHCHU (I)I/IBI/ILIGCKOFO HCCICAO0BaHUA
NI HpOGKTa) Ha OCHOBE HOBBIX O6CTO$[T€J'IBCTB, HN3MCHHUBIINXCA chyauHﬁ, YCTAaHOBJICHHBIX OIHI/I6OK,
BO3HHUKIIIHNX pr,HHOCTCﬁ;

— OLCHHUBATb COOTBCTCTBUC PC3YyJIbTaTa LCIU U YCIIOBUAM.
3M0ull0HaJlebll2 unmelieKkm:

— CTaBUTh ce0s1 Ha MECTO APYroro 4eJoBeKa B X0JI€ CIIOpa UM JUCKYCCUH Ha HAYYHYIO TEMY,
NOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYTOro.



Ilpunamue ceva u opycux:

— MpHU3HaBaTh CBOE MPaBO Ha OMKOKY MPH pelIeHnH PU3NYECKUX 3a/1a4 UM B YTBEPKIACHUSIX Ha
Hay4yHbIE TEMBI U TAKOE KE MPaBO JIPYroro.

HNPEAMETHBIE PE3YJIbTATBI

[TpenMeTHbIE pe3yabTaThl HA 0A30BOM YPOBHE JOJIKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YUAIOIINXCS
YMEHUM:

— HCIOJIb30BaTh NOHATHS: CUCTEMA OTCUETA, MaTepUaANIbHASL TOUKA, TPAEKTOPHSI, OTHOCUTEIBHOCTh
MEXaHUYECKOTO IBMKEHUS, nedopmanus (ynpyras, miacTu4eckas), TpeHHue, IEeHTPOCTPEMUTEIbHOE
YCKOpPEHUE, HEBECOMOCTD U MEPETPY3KH; LIEHTP TsHKECTH; a0COIIOTHO TBEPIOE TEIO0, IEHTP TAKECTH
TBEPOrO Tella, paBHOBECHE; MEXaHUYECKUE KOJIeOaHUsI U BOJIHBI, 3BYK, HH(PaA3BYK U yIbTPA3BYK;
3JIEKTPOMArHUTHBIE BOJIHBI, IIKAJIa 3JIEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTH,
CHEKTPbI UCITYCKaHUS U MOTJIONIEHUs; alib(a, 6eTa U raMmMa-u3Iy4eHUs, U30TOIIbI, iIepHAas YHEPreTUKa;

— pa3nuuaTh SABJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOIMHEHHOE JBUKECHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHUE, CBOOOIHOE MAJICHNE TEJl, PABHOMEPHOE JIBHYKEHHE TI0
OKPY’KHOCTH, B3aUMO/JICHCTBUE TEJI, PEAKTUBHOE JBUKEHHE, KOJIeOATEIbHOE JBUKEHHE (3aTyXaloLie U
BBIHYX/ICHHbIE KOJIeOaHUsI), pe30HAHC, BOJTHOBOE JBI)KEHUE, OTPaKEHUE 3BYKa, MPAMOIMHEHHOE
pacrnpocTpaHeHHe, OTPaXKEHHE U MTPETOMIICHUE CBETA, IOJIHOE BHYTPEHHEE OTPaKeHUE CBETA,
pasziokeHue 0ea0ro cBeTa B CIEKTP U CI0KEHHUE CIIEKTPAJIbHBIX LIBETOB, IUCIIEPCHS CBETA,
€CTECTBEHHAsl PaIM0AKTUBHOCTh, BOSHUKHOBEHHE JIMHEWYATOTO CIIEKTPa U3ITyUEHHs1) MO OMMMCAHUIO UX
XapaKTEepPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3HUECKOE SIBICHUE;

— pacro3HaBaTh IMPOSBICHUE M3YyYCHHBIX (PU3NUCCKUX SBICHUH B OKpPYXaromieM MUpe (B TOM YHCIIE
dbusnUecKue SBJICHUS B PUPOJIC: IPUIIUBBI U OTIUBBI, IBIKEeHHE I1aHeT COTHEYHON CHCTEMBI,
PEAaKTUBHOE JIBUKEHUE )KUBBIX OPraHU3MOB, BOCIIPUITUE 3BYKOB )KUBOTHBIMU, 3EMJIETPSICEHHUE,
CelCMUYECKHE BOJIHBI, IlyHAMH, X0, I[BETA TEJ, ONTUYECKUE SBJICHUS B IPUPOE, OMOJIOTHYECKOE
JIEHCTBUE BUIAUMOTO, YIbTPa(PHOIETOBOTO U PEHTTEHOBCKOTO M3Ty4eHU; €CTECTBEHHBIN
pPaZMoOaKTUBHBIN (POH, KOCMUYECKHUE JIYUH, PATHOAKTUBHOE U3ITy4EHUE TPUPOTHBIX MHHEPAJIOB;
JeiiCTBUE paIMOAKTUBHBIX U3ITyYEHUN Ha OPraHU3M YeNIOBEKa), IPU 3TOM MEPEBOJAUTDH MPAKTUIECKYIO
3a/1a4y B y4eOHYIO, BBIICIATH CYIIIECTBEHHBIE CBOMCTBA/TIPU3HAKN (DU3UYECKUX SIBICHUH;

— OMNMCHIBATh U3YUYEHHBIE CBOMCTBA TE U (PU3NYECKHE SBJICHUS, UCTIOIb3Ys PU3NUECKHE BETUUNHBI
(cpenHsist © MTHOBEHHAsl CKOPOCTh Tella PY HEPABHOMEPHOM JIBXKEHUH, YCKOPEHHE, ITepeMelleHue,
IyTh, YTJI0Basi CKOPOCTh, CUJIA TPEHUS, CUJIA YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHUE CBOOOIHOTO
NaJIeHUsl, BEC TeJa, UMIYJIbC TeJla, UMITYJIbC CHIIbI, MEXaHNYecKast padoTa U MOLTHOCTh, TOTEHIMAIbHAS
JHEPrus Tella, MOJHATOrO HaJ MOBEPXHOCTHIO 3€MIIM, TOTEHLIMAIbHASI SHEPTHSI CKATON MIPYKUHBI,
KUHETHYECKas SHEPTHsl, OJTHAsi MeXaHUYeCcKasi SHEPTus, MePHOJ U 4acToTa KoJeOaHH, JTMHA BOJIHBL,
TPOMKOCTbH 3ByKa M BbICOTAa TOHA, CKOPOCTh CBETA, TOKAa3aTelb MPEJIOMIICHUS CPEJibl); IPH OMUCAHUH
IPaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICT UCIIOIB3YEMbIX BETMYNH, 0003HAUYCHHS U €TUHHIIBI
(bu3nUeCKUX BETMYUH, HAXOAUTh (POPMYJIBI, CBSA3BIBAIONINE JAaHHYIO (PU3HUUECKYIO BETUUUHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH IpaUKU U3yYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJIIUYMH;

— XapaKTepU30BaTh CBOMCTBA TeJl, GU3MUECKHUE SBJICHUS U TIPOIIECCHI, HCTIONB3YS 3aKOH COXPaHEHUS
SHEPI'HH, 3aKOH BCEMUPHOTO TATOTEHUSI, IPUHLUII CYNEPIIO3UIIUN CHII, TPUHIIUIT OTHOCUTEIbHOCTH
lNanunes, 3akonsl Hpl0TOHA, 3aKOH COXPaHEHHUS UMITYJIbCA, 3aKOHBI OTPAYKEHUS U ITPEJIOMIICHUS CBETA,
3aKOHBI COXPAHEHHS 3aps0BOTO M MAaCCOBOTO YMCET IIPH SACPHBIX PEAKITUSIX; TIPU STOM J1aBaTh
CJIIOBECHYIO ()OPMYITUPOBKY 3aKOHA U 3alMCHIBATH €70 MATEMAaTHIECKOE BRIPAKEHNUE;



— 00BACHATH (PU3HUECKHE MTPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYyallui
MMPAKTUKO-OPUCHTHPOBAHHOT'O XapaKTCpa: BbISABIATE IPUINHHO-CIICACTBCHHBIC CBA3HU, CTPOUTD O6"b$IC'
HEHHUE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOPO Ha 2—3 M3YYCHHBIX CBOMCTBA (DU3NUCCKUX SIBICHUH,
(bU3HYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

— pemiath pacu€THbIE 3a/1a41 (ONHUPAIOIIMECs Ha CUCTEMY U3 2— 3 YpaBHEHUIT ), HCIIOIB3YsI 3aKOHBI
(dopmybl, cBA3bIBaIOIINE (PU3NUECKHUE BEIIMYMHBI: HA OCHOBE aHAJN3a YCIIOBUS 3a/1a4H 3aIIMChIBATh
KpaTKoe YCJIOBHE, BBISIBIIATH HEJOCTAIOINE MIIM H30bITOUYHBIC JaHHbIE, BRIOMPATh 3aKOHBI U (POPMYIIHI,
HE00XOUMBIE /7S pEILIEHUS, IPOBOUTh PACU€Thl M OLICHUBATh PEAIMCTUYHOCTD I1OJIy4€HHOTO
3Ha4YeHUsl GU3NYECKOI BETMUNHBL;

— pacClio3HaBaTb HpO6HCMBI, KOTOPBIE MOKHO PCHIUTH IIPHU IIOMOIIU (1)I/ISI/ILICCKI/IX MCTOOOB; UCITIOJIB3Ysl
OMMHUCAHUC UCCIICAOBAHN, BHIACIIATE IPOBCPACMOC ITPCATIOIO0KCHNUEC, OLICHUBATDL IIPABUJIbHOCTL ITOPAAKA
MMPOBCACHUA UCCIICAO0BaHNUsA, ACJIaTh BBIBOAbI, MHTCPIIPETUPOBATL PC3YJILTAThI Ha6JIIOI[eHI/H>'I " OIIBITOB,

— TPOBOJUTH OIBITHI 10 HAOIIOAEHUIO (PU3NUECKUX SBICHUHN UM (PU3NYECKUX CBOMCTB Tell (M3yueHHe
BTOpOTo 3akoHa HproTOHA, 3aKOHA COXpaHEHUs YJHEPTUH; 3aBUCUMOCTh IIEpH0/1a KojaeOaHui
IPYKUHHOT'O MasiTHUKAa OT MAaccChl Tpy3a U JKECTKOCTH MPY>KUHBI U HE3aBUCUMOCTb OT aMILTUTY/IbI
MaJIbIX KOJIeOaHuil; MPsIMOIMHEHHOE PaclpOCTPAaHEHUE CBETa, pasjoXKeHHe OeJoro CBeTa B
CIIEKTp; M3y4YCHHUE CBOMCTB M300pakK€HUS B ITUIOCKOM 3€pKalie U CBOMCTB M300paKEHHS MPEIMETa B
coOuparoliei J1H3€e; HaOII0AeHHE CIUIOLUIHBIX U JMHENUAThIX CIEKTPOB U3IyYEHUs): CAMOCTOSATEIBHO
coOMpaTh YCTaHOBKY M3 HU30BITOYHOIO HAOOpa 000py10BaHMS; OMIUCHIBATH X0/ OIBITA U €T0
pe3yiabTaThl, GOPMYIUPOBATH BBIBOBI;

— TIPOBOJUTH MIPU HEOOXOIUMOCTH CEPUIO MPSIMBIX U3MEPEHUH, ONIPENEIIss CPEIHEe 3HAUCHUE
u3MepsieMoii BelnunHbI ((POKYyCHOE paccTosiHuEe cOOMparoleil TMH3bI); 000CHOBBIBAThH BBIOOP criocoba
U3MEPEHUS/M3MEPUTEIEHOTO TPUO0pa;

— IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PM3MYECKUX BEJIIMYMH C UCIOJIb30BAaHUEM MPSMBIX
U3MEpEHUH (3aBUCUMOCTh IIYTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JIBUKEHUU 0€3 HayaJIbHOM CKO-
pocty; neproja KojebaHui MaTeMaTHUeCKOro MasiTHUKA OT JJIMHbI HUTH; 3aBUCHMOCTH yTJja
OTpa)XeHMsI CBETA OT yIJia MaJeHus U yria NpeloMIIeHHs OT yIila NaJeHus): IUIaHUpOBaTh UCCIEN0-
BaHHE, CAMOCTOSITEIILHO COOMPaTh YCTAaHOBKY, (PMKCHPOBATh PE3yIbTAThl MOJIYYEHHOM 3aBUCUMOCTH
(GU3MUecKrX BETMYMH B BUJE TaOIUI] U TpaMKOB, AeTaTh BEIBOJBI M0 Pe3yJIbTaTaM UCCIIEI0BaHMS;

— TPOBOJUTH KOCBEHHBIE H3MEpPEHUs (PU3NUECKUX BETMUUH (CPEIHSS CKOPOCTh U YCKOPEHHE Tela MpH
PaBHOYCKOPEHHOM JIBH)KEHUHU, YCKOPEHHE CBOOOIHOTO MaJIeHUsI, )KECTKOCTD MPYKUHBI, KOAPHULIUEHT
TPEHMsI CKOJIbKEHHUS, MEXaHudecKas padoTa U MOIIHOCTb, YaCTOTa U MEPHO] KOJIeOaHH
MaTeMaTUYeCKOT0 U NMPYKUHHOTO MAasiTHUKOB, ONITUYECKask CHJIa COOMparoIiel JTUH3bL, PaIiOaKTUBHBIN
¢$oH): IIIaHUPOBATh U3MEPEHUS; COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBIMOJHATH U3MEPEHMS,
cienys NpeaIoKEHHON MHCTPYKIIUH; BBIYUCIIATh 3HAYEHNUE BEJIMYMHBI M AaHAJIM3UPOBATH MTOJTyYEHHBIE
pe3yabTaThl C Y4ETOM 3aJaHHON MTOTPEIIHOCTH U3MEPEHUH;

— €000 1aTh MpaBujia TEXHUKU 0€30M1acHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM;

— pas3jandaTtb OCHOBHBIC ITPU3HAKH U3YUCHHBIX (1)I/ISI/I‘ICCKI/IX MO,ZIGJ'IGI\/IIZ MaTCpHrajlbHas TOUKA,
a0COJIFOTHO TBép,Z[OC TECIIO, TOYECYHBIN UCTOYHUK CBCTa, JIy4, TOHKAas JINH34, INIaHCTapHasd MOJCJIb aTOMa,
HYKJIOHHas MOJICJIb aTOMHOTO A1pa;

— XapaKTepu30BaTh MPUHIUIIBI AEUCTBUS M3YYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOICTB C OMOpOM
Ha UX ONMHCaHUsA (B TOM YHCJIE: CIIUIOMETP, NaTYUKHU MOJI0KEHUS, PACCTOSHUS U YCKOPEHUSI, paKeTa,
9X0JIOT, OYKH, IEPUCKOI, (poToamnmapar, ONTHYECKUE CBETOBO/IbI, CIIEKTPOCKOI, I03UMETP, KaMepa



BuiibcoHna), HCTIoNb3ys 3HAHUS O CBOMCTBAX (PM3UYECKUX SBJICHUN U HEOOXOIUMbIE (PU3HIECCKUE
3aKOHOMEPHOCTH;

— HCIOJIB30BATh CXCMbI U CXCMATUYHBIC PUCYHKH U3YUCHHBIX TCXHUYCCKUX yCTpOﬁCTB,
HN3MCPUTECIIBHBIX HpI/I60pOB " TCXHOJIOTMYECKUX ITPOLUECCOB ITPU PECIICHHUN y‘le6HO'HpaKTI/I‘ICCKI/IX 3aJa4,
OINTUYCCKUEC CXEMBI IJI ITIOCTPOCHUA I/I306pa)KeHPII>'I B IINIOCKOM 3€pKaJIi€ U CO6HpaIOHIeﬁ JIMH3C,

— MPUBOJUTH MPUMEPHI/HAXOIUTh HHPOPMALIHIO O TIPUMEpaX MPAKTHUYECKOr0 UCTIOIb30BaHUS
(bU3MYECKUX 3HAHUI B TIOBCETHEBHOM KU3HU /ISl oOecreueHus: 6e30MmacHOCTH pu oOpaiieHuu ¢ mpubo-
pamMH U TEXHUYECKUMHU YCTPONCTBAMHU, COXpPaHEHUS 370POBbs U COOIOJCHHS HOPM 3KOJIOTHYECKOTr0
MOBEJICHUS B OKPYKAIOLIEN CPENE;

— OCYIIECTBIISATh MOUCK HH(pOpMaLUK GU3NYECKOTO Coiep kaHus B ceTu IHTepHeT, caMOCTOATENbHO
dbopMyITUpyst TOUCKOBBIN 3aMIPOC, HAXOAUTh MYTH ONMPEACICHUS JOCTOBEPHOCTH MOTYUIECHHOM
uH(GOpPMAIIMK Ha OCHOBE UMCIOIIUXCS 3HAHUH U JOTIOJIHUTEIHHBIX HCTOYHUKOB;

— HCIOJIb30BaTh IPY BBINOJIHEHUN YYEOHBIX 3a/IaHUi HAYYHO-TIOMYJIPHYIO JUTEpaTypy GU3HUECKOTO
coJlepKaHusl, CIIPaBOYHbIEC MaTepHUAIIbI, pECYpChl ceTH VIHTepHET; BiaaeTh npuéMamMu
KOHCIIEKTUPOBAHMI TEKCTa, peoOpa3oBanus MHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

— CO3JaBaThb COOCTBEHHbBIE TUCbMEHHBIE U YCTHBIC COO6IH€HI/I$I Ha OCHOBC I/IHq)OpMaI_II/II/I u3
HECKOJIBKUX HCTOYHHUKOB q)HSI/I‘ICCKOFO COACPIKaHNA, HY6J'II/I‘IHO IMPEACTABJIATD PC3YJIbTAThI HpOGKTHOﬁ
WY UCCEI0BATEILCKOM JACATCIIbBHOCTH,; IIPU 9TOM I'paMOTHO HCII0JIb30BAaTb I/ISY‘ICHHHﬁ MMOHSATUHHBINA
arrapar u3y41acMoro pasacia (1)I/I3I/IKI/I " COIIPOBOXKIAATH BBICTYIIJICHHUC HPGSGHTaHHeﬁ C y‘IéTOM
0COOEHHOCTEH ayaAuTOpUU CBEPCTHUKOB.



TEMATHYECKOE II'TAHUPOBAHUE

HabunrozieHie MexaHH4ECKOro ABHKEHUS Tella OTHOCHTEIBHOPA3HBIX TeN OTCYETa;
CpaBHeHNe MyTeit ¥ TPACKTOPHIl JBIKECHHS OJHOTO M TOTO Xe Tella OTHOCHTENIbHO
Pa3sHBIX TeJ OTCYETa;

Amnanu3 texcta [ammies 06 OTHOCHTENBHOCTH JABHKEHHS;BHIIOHEHUE 3aJaHHIT 110
TEKCTY (CMBICIIOBOE UTCHHE);

OrnpezienieHue CpeiHei CKOPOCTH CKOJbKEHHS OpycKa WIIM JBUKECHHUS IIAPUKA 110
HAKJIOHHOH IJIOCKOCTH;

Ananms u o0cyxieHre croco00B NPUOIMXEHHOTO ONPE/IEICHHS MIHOBEHHOI
CKOPOCTH;

OmnpesieneHne CKOPOCTH PABHOMEPHOTO JIBHXKEHHS (IIAPUKa B KUIAKOCTH, MOIEIH
9IEKTPHYECKOTO aBTOMOOWIIA H T. IL.);

OmnpesieneHue mMyTH, IPOHICHHOrO 3a NaHHBIH IPOMEKYTOK BPEMEHH, M CKOPOCTH Tena
10 rpa) MKy 3aBHCUMOCTH Iy THPABHOMEPHOTO JIBIDKCHHS OT BPEMEHH;
OGcyxeHne BO3MOXHBIX IPUHIHUIIOB JeficTBUS IPHOOPOB, H3MEPSIOMINX CKOPOCTH
(criumomeTpoB);

BrruncnieHne myTH M CKOPOCTH MPU PABHOYCKOPEHHOM MPSIMOJIHHEIHOM JIBHKCHUN
Tena;

Omnpenenenne IPONHICHHOTO IyTH H YCKOPSHHUS JABIKEHHS TeNa 110 rpaduKy

3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOI'O HpHMOHHHCﬁHOFO JBWKCHUA TEJIAa OT
BpEMEHH,

Ne | HaumeHnoBanue pas/ieioB u Kosmuecrso yacos Jara Buael xesiteabHOCTH Buanl, DJieKTpoHHBIE (HHPPOBbHIE)
I/l | TeM NPOrpaMMBbI H3yYeHHs (opmbr oGpa3oBaTeJbHbIe Pecypchbl
BCEro | KOHTPOJIbHBIE | MPAKTHYECKHe KOHTPOJISA
padoTsI padoThI
Pazpen 1. Mexanu4eckue siBJIeHHsI
1.1. | Mexannyeckoe JBH:KeHHE H 10 1 2 01.09.2022 | AHanmu3 u 00CyXAeHHE PA3IHIHBIX IPHMEPOB MEXaHHIECKOT O/(BIDKCHIIS; Vernbiid http://class-fizika.narod.ru
€rnoco0bl €ro ONUCAHUsA 19.09.2022 | O6cyxneHre TPaHuUI] IPUMEHAMOCTH MOJIENH «MATePHAIbHAITOUKA; 0IIpoC; http://experiment.edu.ru
OnucaHne MEXaHMYEeCKOT0 JBHKEHHS Pa3IMYHbIME criocobaMu(ypaBHeH e, Tabuia, ITucpMeHHbIiH
rpaduk); KOHTPOJIb;
AHanu3 KU3HEHHBIX CUTYALUH, B KOTOPBIX HPOSBIAETCS OTHOCUTEIBHOCTD KonTtponbHas
MEXaHH4ECKOTO JBIDKCHUS pabora;



http://class-fizika.narod.ru/
http://experiment.edu.ru/

1.2. | BzanmopeiicTBHe Tex 20 20.09.2022 | Ananu3 u 00BACHEHHE SBICHUH C HCIOIB30BAHUEM BTOPOTo 3akoHa HploToHa; Pemenne | YcTHbI http://class-fizika.narod.ru
16.11.2022 | 3ajau ¢ ucnonb30BaHUEM BTOPOTro 3aKoHa HbIOTOHA M IpaBHJIa CIIOKEHHS CHIT; orpoc; http://experiment.edu.ru

Onpenenenue ECTKOCTH MPYKHUHBI; I[TuceMeHHbIH
AHanu3s cutyanuii, B KOTOPBIX HAOMIOAAOTCA ypyrue AepopMaLuy, 1 UX o0bsICHEHHE ¢ | KOHTPOJIb;
HCIIONb30BaHuEM 3aKoHa ['yka; Konrponsnas
Pemenue 3aj1a4 ¢ UCTONB30BaHNEM 3aKOHA ['yKa; pabora;
HccnenoBanue 3aBHCHMOCTH CHIIBI TPEHHS CKOIBKEHHS OT CHIIBI HOPMaJIbHOTO 3ayer;
nasieHus. OOCyKIeHUe Pe3yIbTaTOB UCCIEAOBAHUS;
Onpenenexne K03(PHUIHEHTa TPEHUS CKOTBKEHHSL;
W3mepenue cuiibl TPEHUS TTOKOS;
Pemrenne 3aa4 ¢ UCTIOIB30BaHUEM (POPMYIBI JUIS CHIIBI TPEHHUS CKOJIBKCHHS;
AHanu3 JBUKEHHS TeJl TOJBKO MOJ JeHCTBUEM CHIIBI THKECTH — CBOOOJHOIO
TIaJICHNS;
OObsicHeHHE HE3aBHCUMOCTH YCKOPEHHs CBOOOIHOrO MaAeHHs OT Macchl Tena; OueHka
BEJIMYHHBI CUJIBI TATOTEHHS, ISHCTBYIONIEH MeX Ty ABYMS TellaMH (UL pa3HBIX Macc);
AHanu3 IBIXEHHs] HeOECHBIX TeJ IO/ JEHCTBIEM CHIIBI TATOTEHHS (C HCIOIb30BaHHEM
JIOTIOJHUTEIBHBIX HCTOYHHKOB HH(OPMALUH);
Pemenne 3aa4 ¢ NCIIOJIB30BaHIEM 3aKOHA BCEMUPHOTO TATOTEHHUS U (pOPMYIIBI JUIs
pacuéra CHIIBI TSKECTH;
AHanu3 OpHrHHAIBLHOTO TEKCTA, OMUCHIBAIOLIErO IPOSIBICHIS 3aKOHA BCEMUPHOTO
TSATOTEHUs; BHIIOTHEHHE 3a/IaHUi 110 TEKCTY (CMBICIIOBOE UTEHHE);
HaGuronenue u o0Cyx/1eHHE ONBITOB [0 U3MEHEHHUIO BECa TEla IPU YCKOPEHHOM
JBUDKCHUM;
AHanu3 yclIoBHI BO3HUKHOBEHHS HEBECOMOCTU U IEPErPy3KHU;
Penrenne 3aa4 Ha ompe/ieieHUe Beca Tella B Pa3IUYHbIX YCIOBHAX;
Ananm3 cu, IeHCTBYIONNX Ha TEIO, IIOKOSIIEecs Ha OTIope;

1.3. | 3akoHbI coxpaHeHust 10 17.11.2022 | OnpeneneHue paboThI CUIIBI YIPYTOCTH TIPU MOABEME IPY3a C HCTIOIb30BAHHEM VerHbli http://class-fizika.narod.ru

11.12.2022 | HENOABMIKHOIO M MOBUKHOTO OJIOKOB; 0IIpoc;

Hsmepenne MoLHOCTH; ITucsMeHHbIH
H3mepenne NOTEHIMAIBHON 3HEPIUH yIPYTo Ae(hOpMUPOBAHHOH Py KUHBL; KOHTPOJIb;
VI3mMepeHne KHHETHUECKOH YHEPTHH Tejla 10 JUIMHE TOPMO3HOTO MYTH; KonTtponbHast
OKCIepUMEeHTaNIbHOE CPaBHEHNE H3MEHEHNS OTEHINAIBHOM 1 KHHETHIECKOH pabora;
SHEPruii Tena NpH JABUKEHUH 10 HAKJIOHHOM MJIOCKOCTH; 3aver;
OKcIeprMeHTaIbHAS IPOBEPKA 3aKOHA COXPAHSHHS MEXaHUIECKOH SHEPTHH TIPH [pakrideckast
CBOOOTHOM I1a/ICHUH; pabora;
IIpumenenne 3ak0Ha COXpaHEHHUS MEXaHUYECKON SHEPTUM IS pacyéTa TectupoBanue;
MOTEHIUATBHON ¥ KHHETUYECKON SHEprHii Tena;
Pemrenye 3a1a4 ¢ UCTIONIb30BaHHEM 3aKOHA COXPAHEHUS MEXaHHYECKOH SHEPruH;

Uroro 1o paszmeny 40

Pasnen 2. Mexannueckue KoJ1e0aHusi H BOJIHBI



http://class-fizika.narod.ru/
http://experiment.edu.ru/
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2.1. | MexaHn4yeckne KoJieGaHust 7 1 3 12.12.2022 | VccnenoBanue 3aBUCHMOCTH TIepruoa KoiaeOaHuii OABEIICHHOTO K HUTH Ipy3a OT VYerHblid http://experiment.edu.ru
31.12.2022 | pnuHBEI HUTH; 0I1poc;
IIpoBepka HE3aBUCUMOCTH IepHojia KoseOaHuii rpy3a, MOABEIIEHHOrO K JIEHTE, OT T[TuCHMEHHBII
Macchl Ipy3a; KOHTPOJIb;
Ha6umrozierne 1 06Cy K /IeHHE OIBITOB, IEMOHCTPUPYIOLIUX 3aBHCHMOCTB IIEpHOJIa KonrposbHast
KoneOaHui IPYKHHHOTO MasTHUKA OT MAacChI IPy3a M )KECTKOCTH HPYKHHBI; pabora;
IIpuMeHeHHe MATEMATHYECKOTO U TIPYKUHHOTO MAsTHHKOB B KAYECTBE MOJEIEH st 3auer;
OIHUCAHHUSI KOJIEOAHHUH B OKPYXKAIOIIEM MHUPE;
Petenue 3a/ia4, CBA3aHHBIX C BBIYUCIEHHEM HIIU OLIEHKON YacTOTHI (IIEpHOAa)
Kose0aHuif;
2.2. | Mexannyeckne BoOJHbL 3ByK | 8 0 1 11.01.2023 | O6HapysKeHHe U aHATU3 BOJHOBBIX ABIEHAN B OKPYKAIOLIEM MHPE; Vernbiit http://experiment.edu.ru
31.01.2023 | HabuoaeHue pacpoCTpaHeH st IPOIOJIBHBIX U MOMEPEYHBIX BOJIH (Ha MOJEINH) U ormpoc;
O0HapyKeHHe aHAJOTHIHbIX BUIOB BOJIH B IIPUPOJIE (3BYK, BOJSIHBIE BOJIHBI); TTucbMeHHbIi
BbIuncieHne JUIMHBI BOJIHBI U CKOPOCTH PACIIPOCTPAHEHHUsI 3BYKOBBIX BOJIH; KOHTPOJIb;
DKCIIEPUMEHTAIIBHOE ONPEIEIICHHE MPAHHL YACTOTHI CIIBIIIUMBIX 3BYKOBBIX KonrposbHast
KOJIeOaHHIi; pabora;
Ha0uroieHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOThI (B TOM YHCIIE C 3auer;
UCIIOJIB30BAHHEM MY3BIKAIIbHBIX HHCTPYMEHTOB);
Haburoenne 1 00bsCHEHUE SIBICHHS aKyCTHYECKOIO PE30HAHCA;
AHaIu3 OpUTHHAIBHOTO TEKCTA, IOCBSIIEHHOTO HCIIOIB30BAHMUIO 3ByKa (HIIH
YIBTPa3ByKa) B TEXHUKE (IXOJIOKALWSA, YIbTPA3ByK B MEAULIMHE U Jp.); BBIIOIHEHHE
3aJJaHUi 110 TEKCTY (CMBICIIOBOE YTEHHE);
Uroro 1o paszueny 15
Pazzen 3. DJeKTPOMArHUTHOE MOJIE M HIEKTPOMATHUTHDIE BOJIHbBI
3.1. | DaexTpoMarHuTHOE MOJIE I 6 1 1 01.02.2023 | ITocTpoeHue paccykIeH i, 000CHOBBIBAIOMINX B3aHMOCBSI3b AIEKTPHIECKOTO 1 VYerusiii http://class-fizika.narod.ru
3JIEKTPOMATHUTHBIE BOJIHBI 15.02.2023 | MarHUTHOTO MOJIEH; orpoc; http://experiment.edu.ru
DKCIEPUMEHTAIBHOE H3YUYeHHE CBOHCTB DJIEKTPOMATHHTHBIX BOJIH (B TOM YHCIIE C T[THCHMEeHHBII
TIOMOIIBI0 MOOMIIBHOTO TenedoHa); KOHTPOJIB;
AHau3 peHTTeHOBCKHX CHHUMKOB YEJI0BEYECKOr0 OpraHm3Ma; KontpornbHast
AHaJi3 TEKCTOB, OMMCHIBAIONINX [POSIBICHHAS JICKTPOMATHUTHOTO U3TyYCHHS B pabora;
[IPHPOJIE: KUBbIC OPTaHU3MBI, H3JTy4eHHs HEOSCHBIX Tel (CMBICIIOBOE YTEHHE);
Pacno3HaBaHue 1 aHAJIN3 PA3IMYHbIX IPHMEHEHHUH 2JIEKTPOMArHUTHBIX BOJIH B
TEXHHKE;
PemieHne 3a/1a4 ¢ HCIOIB30BaHHEM (DOPMYII JUISI CKOPOCTH 3JIEKTPOMATHUTHBIX BOJH,
JUTMHBI BOJIHBI U YaCTOTHI CBETA,
Uroro 1o paszueny 6
Paspmen 4. CBeToBbBIe sIBJIEHHS
4.1. | 3akoHbl pacupocTpaneHns 6 1 1 16.02.2023 | Uccrnenosanue 3aBUCUMOCTH yIla OTPAXKEHHUs CBETOBOTO JIyya OT YIIIa NajIeHus; [TucsMeHHbIi http://www.openclass.ru
cBera 02.03.2023 | M3yuenue CBOWCTB M300paKeHUs B ILIOCKOM 3€pKaJe; KOHTPOJIb;
HabumoieHne 1 00bsICHEHHE OTIBITOB T10 MOJIYYEHUIO H300paKeH! B BOTHYTOM H KonrposbHast
BBIYKIIOM 3epkanax. Habumonenue n o0bsCHEHHE ONBITOB 110 MPENOMIEHHIO CBETA Ha pabora;
IpaHHIe Pa3INYHBIX CPEJl, B TOM YHCIIC OMBITOB C MOJHBIM BHYTPEHHUM OTPaXKCHUEM; 3auer;

HccnenoBanue 3aBUCUMOCTH YIJIa IPETOMJICHHS OT yIJla aeHHs CBETOBOTO JIyya Ha
TPaHHUIIE «BO3IyX—CTEKIION;

Pacrio3HaBaHue SBICHUI OTPaXKCHHS W IPETOMICHHS CBETA B IOBCEIHEBHON XKHU3HU.
AnHanu3 ¥ 00bSICHEHHE SBJICHUS ONTHYECKOTO MUPAXKA;

Perrenne 3a1a4 ¢ UCTONb30BAaHHEM 3aKOHOB OTPAKEHHS U TIPETOMIICHHUS CBETA;



http://experiment.edu.ru/
http://experiment.edu.ru/
http://class-fizika.narod.ru/
http://experiment.edu.ru/
http://www.openclass.ru/

4.2. | JIuH3bI M ONITHYECKHE 6 1 03.03.2023 | ITomyuenue n300pakeHHH ¢ MOMOLIBIO COOHPAIOLIEH U pacCeHBaIOLIECH JIMH3; [TiceMeHHbII http://www.openclass.ru
npuoopsI 17.03.2023 | Onpenesnenne HOKYCHOrO pacCTOSHHUS M ONTUYECKOH CHIIBI COOMPAKOLLICH JIMH3bI; KOHTPOJIb;
AHanu3 ycTpoiicTBa U NPHHLKIA JEHCTBHSI HEKOTOPBIX ONTHYE CKUX HPHOOPOB: KontpospHast
(oroanmnapara, MUKpockona, Teneckona(MC — OHoorus, acTpOHOMHUS); pabora;
AHaJu3 ABICHUI OJIU30PYKOCTH U AAJIbHO30PKOCTH, IPHHLIMIIA JEHCTBHS OYKOB
(MC— 6uomnorus);
4.3. | PazoxeHue 0eJ10ro cBeTa B 3 0 18.03.2023 | HaburozieHue 1 00bSACHEHHE OIBITOB 110 MOMYYEHUIO OEI0ro CBETa MPH CIOKCHHH VerHslit https://rosuchebnik.ru/material/fizika-
CIIEKTP 01.04.2023 | cBera pa3HbIX LIBETOB; OIpoc; 7-klass-metodicheskoe-posobie-k-
ITpoBezeHne 1 00BACHEHHE OMBITOB [0 BOCIPHUATHUIO 1IBETA HPEAMETOB MPH UX uchebniku-peryshkina/
HaOJIIOICHHUH Yepe3 [BETOBBIC (DHIBTPHI (LIBETHBIC OUKH); http://physics.nad.ru
http://class-fizika.narod.ru
http://experiment.edu.ru
http://www.openclass.ru
Hroro mo paszneny 15
Pazpen 5. KBaHTOBbIE siBIEHUS
5.1. | Mcnyckanue v noryionenue 4 0 02.04.2023 | O6eyxaenne uenu onbiToB Pesepdopaa M0 MCCIe0BaHUIO ATOMOB, BBIABHKCHHE VCTHBIIH http://www.openclass.ru
CBeTa aTOMOM 12.04.2023 | rumote3 0 BO3MOXHBIX PE3yJbTAaTaX OIBITOB B 3aBUCHMMOCTH OT HPEAIONATAEMOro onpoc;
CTPOCHHS aTOMOB, ()OPMYJIMPOBAHKE BBIBOJIOB M3 PE3YJIbTATOB OIIBITOB;
OG6cyskaeHne NPOTHBOPEUHil IITAHETAPHON MOJICNIH aTOMa M OCHOBAHHM JUISl THIIOTE35
Bopa o cranmonapHsix opOUTax 31€KTPOHOB;
HabutoieHue CIUTOMHbIX 1 IMHEHYATBIX CIICKTPOB H3ILy4eHHs Pa3INHbIX BELIECTB.
OOBsiCHEHUE JTMHEHYATBIX CIIEKTPOB M3TYUCHUS;
5.2. | CTpoenue aToMHOro sIpa 6 0 13.04.2023 | O6cysxaenne BO3MOKHBIX THIIOTE3 O MOJIENSX CTPOEHHUS AIpa; 3auer; https://rosuchebnik.ru/material/fizika-
27.04.2023 | Omnpenernenne cocTasa siep MO 3a1aHHBIM MaCCOBBIM H 3apsIOBBIM YHCIIaM H 110 7-klass-metodicheskoe-posobie-k-
TOJIOKEHHUIO B TIEPHOIMIECKOI crcTeMe 3eMeHToB (MC — xumust); uchebniku-peryshkina/
AHanu3 U3MEHEHHs COCTaBa S/[Pa U €ro MONOKEHUS B EPUOAHUESCKON CHCTEME TIPH a- http://physics.nad.ru
pannoaktiBHOCTH (MC — XUMus); http://class-fizika.narod.ru
UccnenoBanye TPEKOB a4acTHIL 110 TOTOBBIM (poTOrpadusim; http://experiment.edu.ru
OGHapyKeHHE U H3MEPEHHE PajHaliHOHHOr0 (JOHA C IIOMOLIBIO JIO3MMETPa, OLCHKA ero
HHTEHCHUBHOCTH;
AHau3 OHONOTHYECKUX N3MEHEHHH, IPOMCXO/SAIINX MO ISHCTBUEM PaJHOaKTHBHBIX
uznyuenuit (MC — Ouonorus);
Hcnonp3oBaHue paginoakKTUBHBIX W3Ty4deHuid B Meauiae (MC — Ouosnorus);
5.3. | Slnepuble peakuuu 7 1 28.04.2023 | Pemenne 3a1a4 ¢ NCIOIB30BaHNEM 3aKOHOB COXPAHEHHS MACCOBBIX M 3apsJOBBIX 3auer; http://class-fizika.narod.ru
10.05.2023 | umcen Ha onpe/eleHHe pe3yIbTaTOB SAEPHBIX PEAKIHi; aHAIN3 BO3MOXKHOCTH WIH http://experiment.edu.ru
HEBO3MOKHOCTH SI/ICPHOM peaKiy;
OreHKa SHEPTHHU CBSI3H S/IEP C UCTIONb30BaHUEM (hopMyIbl DHHINTEIHA;
O6cyx/IeHne TIEPCIeKTHB HCIOIb30BAHKS YIIPABISIEMOr0 TEPMOSIEPHOTO CHHTE3a;
OG6Cyx/IeHIE IPEUMYILECTB H SKOJIOTHYECKHX MPOBIIEM, CBS3aHHBIX C sIepPHOM
snepreTukoi (MC — skonorus);
Uroro mo pasaeny 17

Pazpen 6. IloBTOpUTEILHO-0000MIAIOIMI MOTYIbL
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6.1. | Cucremaruzauus u 9 0 11.05.2023 | BrmomnHenue yaeOHBIX 3a1aHUi, TPEeOYIONHUX JEMOHCTPAIIMH KOMIIETEHTHOCTEH], [TiceMeHHbII https://rosuchebnik.ru/material/fizika-
000011IeHE IIPEIMETHOTO 25.05.2023 | xapakTepu3yIONINX €CTECTBCHHOHAYYHYIO TPAMOTHOCTb: - TPHMEHEHHS Oy YCHHBIX KOHTPOJIB; 7-klass-metodicheskoe-posobie-k-
coJiep:KaHHs U ONbITA Jesi- 3HaHUH JUIs HAyYHOTO O0BACHEHHS (PM3MUECKUX SBICHUI B OKPYKAIOLIEH pUpoe u uchebniku-peryshkina/
TeJBHOCTH, IPHOOPETEHHOTO IOBCE/IHEB HOM JKM3HH, @ TAK)KE BBISABICHHS (PM3NUCCKHX OCHOB Psiia COBPEMEHHbIX http://physics.nad.ru
NpH H3y4YeHHH BCEro Kypca TEXHOJIOTHi{;- IPUMEHEHHMS OCBOCHHBIX SKCIIEPHMMEHTAIBHBIX YMEHHH JUTS http://class-fizika.narod.ru
uzuxn HccIe1oBaHus (PU3HIECKUX SBJICHUH, B TOM YHCIIE UL IIPOBEPKH THIIOTE3 U http://experiment.edu.ru

BBISIBIICHHS 3aKOHOMEPHOCTEH;

Perenye pacy€THBIX 3a/1a4, B TOM YHCIIE IPE/IIONIATAIOIINX HCIIOIb30BAHNE
(U3MYECKOil MOJIENH M OCHOBAHHBIX Ha COJCPIKAHMH PAa3lINYHbIX Pa3IeioB Kypca
¢bu3uKy;

Hroro no pasaeiny 9
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