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1. IlosicHuTeabHas 3amUCKA
Pabouas mporpamma mno (usMKe Ui OCHOBHOHM IIKOJBI pa3paboTaHa Ha OCHOBE MPOTPaMMBbI

OCHOBHOTO o0miero obpazoBanus «Pusuka. 7 — 9 kmacce» aBTropoB YMK A.B. Ilepsiukuna, H.®.

O®wionosnd, E.M. I'yrauk (M.: Hdpoda, 2016), cocTaBnenHoii Ha ocHoBe DyHIAMEHTAIBLHOTO sIIpa

comepkaHus obOmero oOpasoBanust u TpeboBaHWI K pe3yiabTaraM OCBOCHHS OCHOBHOMU

o0pa3oBaTeIbHONW TPOTPaMMBbI OCHOBHOTO O0IIero oOpa3oBaHUs, MPEICTABICHHBIX B (enepaabHOM
rocyJapCcTBEHHOM oOpa3oBarenbHoM CTaHIapTe OCHOBHOTO O0IIEro 00pa3oBaHMs BTOPOTO MOKOJICHHUSI.
Hesn n3ydenus: GU3NKKA B OCHOBHOM LIKOJIE CIIETYIOIIHE:

- YCBOGHHE y4YallUMUCS CMBICIIa OCHOBHBIX IMOHSATHIA U 3aKOHOB (DU3UKH, B3AaUMOCBSI3U MEKIY HUMU;

- (opMupoBaHME CHCTEMBl HAy4YHBIX 3HAaHWHA O MpHUPOJE, €€ (PYHIAMEHTAIbHBIX 3aKOHAX IS
MIOCTPOEHHUSI NIPEACTABIEHUS O (PU3UUECKON KapTUHE MUDA;

- cucTeMaTu3alys 3HaHUM 0 MHOrooOpasuu OOBEKTOB U SIBICHUH MPUPOJBI, O 3aKOHOMEPHOCTSX
MPOLIECCOB M O 3aKOHAX (U3UKHU JUIs OCO3HAHHS BO3MOKHOCTH Pa3yMHOI'O HCIOJIb30BAaHUS
JOCTHKEHUM HayKH B AajbHEHIIEM pa3BUTUH [IUBUIN3ALINY;

- (QopmupoBaHue yOESKJEHHOCTH B IMO3HABAEMOCTH OKPY)KAIOILIEr0 MUpPA U JIOCTOBEPHOCTH HAayYHBIX
METO/I0B €0 U3yUYEeHHS;

- OpraHu3alys SK0JOrMYECKOr0 MBIIUIEHHS U IEHHOCTHOTO OTHOIIEHUS K MPUPOJE;

- pa3BUTHE [MO3HABATEIbHBIX HHTEPECOB U TBOPUECKHUX CIIOCOOHOCTEH yuyaluxcs, a Takke HHTepeca K
pacIIUpEeHHIo U YriayOneHnio PU3nYecKrX 3HaHUH U BbIOOpa GU3UKHM Kak MPOo(UIBLHOTO MpeIMeTa.

JlocTmkenue menei 00ecreunBaeTCs PeIIeHUEM CIISIYIONNX 3a4a4:

- 3HAKOMCTBO YYalIUXCS C METOJIOM HAay4YHOTO IMO3HAHUS M METOJAAMM HCCIIEOBAaHUS OOBEKTOB U
SIBJICHUH TIPUPOIBIL;

- npuoOpeTeHHe yJaluMUCs 3HaHUI O MEXaHWYEeCKUX, TeIUIOBBIX, AIIEKTPOMArHUTHBIX U KBAHTOBBIX
ABJICHUSIX, (PU3MUECKUX BEJIMYMHAX, XaPAKTEPU3YIOLUX ITU SBICHHUS;

- (opMupoBaHME Yy YdYalIMXCsl YMEHUH HaOMIOAAaTh IPUPOJHBIE SBJIECHUS U BBINOIHATH OIBITH,
nabopaTopHbIe pabOThI M SKCIEPUMEHTAIBHBIE UCCIEAOBAHUS C UCIOIb30BAHUEM M3MEPUTEIbHBIX
pUOOPOB, IMHUPOKO NPUMEHAEMBIX B IPAKTUYECKOHN JKU3HU;

- OBJAJCHHME Y4YAIUMHCS TaKUMH OOLICHAyYHBIMU TOHATHSAMH, Kak IPUPOJHOE SBICHHUE,
SMIIMPUYECKH YCTAHOBJIEHHBIM (hakT, mpolbiiema, TMIIOTE3a, TEOPETUYECKUH BBIBOA, PE3yJIbTaT
9KCIEPUMEHTAJIbHON ITPOBEPKU;

- I[IOHMMaHHUE yYallMMHCS OTIMYUIl HaydyHBIX JaHHBIX OT HENPOBEPEHHOW MH(OPMAIUH, 11E€HHOCTH
HayKd JUIsl YJIOBJIETBOPEHMsI OBITOBBIX, IPOM3BOJCTBEHHBIX M KYJIbTYpHBIX MOTpeOHOCTEH
4eJI0BEKA.

2. OO0masi XapakTepuCcTHKA Y4eOHOr o nmpeMeTa

IkonapHBIA KypC (PHU3UKU — CHUCTEMOOOPA3YIOIIUI ISl €CTECTBEHHO-HAYYHBIX IMPEAMETOB,
MOCKOJIbKY (DU3MYECKUE 3aKOHBI, JIKAIIHEe B OCHOBE MHUPO3JAHUS, SBJISIOTCS OCHOBOM COIepKaHUs
KypCOB XMMHH, OHONOTHH, Teorpaduu M acTpoHOMHUH. DPU3MKA BOOPYXKAET MIKOJIHHUKOB HayYHBIM
METO/IOM TMO3HaHHUS, TO3BOJISIONINM MONy4aTh 0ObEKTUBHBIC 3HAHUS 00 OKPYKAOIIEM MUPE.

B 7 u 8 xnaccax mpouCXOAMT 3HAKOMCTBO C (DU3MUECKUMH SIBJICHHUSIMH, METOJOM HAy4YHOTO
no3HaHusi, (GopMHUpOBaHHE OCHOBHBIX (UINYECKUX TMOHITHHA, NPUOOpPETEHHE YMEHUN H3MEpPSTh
¢dbusznuecKkue BENUYUHBI, MPOBOJUTH JTA0OPAaTOPHBIA IKCIIEPUMEHT MO 3aqaHHOW cxeme. B 9 kmacce
HAYMHAETCS W3Y4YeHHE OCHOBHBIX (DM3MUECKUX 3aKOHOB, JTaOOpaTopHBIE PabOTHl CTaHOBSATCA Oolee
CJIOKHBIMHU, IIKOJIbBHUKH y4aTcCs IUIAHUPOBATh 3KCIIEPUMEHT CAaMOCTOSATEIBHO.

JlaHHBIN KypcC SBISETCS OJHUM U3 3BEHBEB B (DOPMHUPOBAHMU €CTECTBEHHO-HAYYHBIX 3HAHUU
yUyaluxcsl Hapsay ¢ XuMuew, Ouonoruei, reorpadueit. [IpuHmn noctpoeHus Kypca - oObeIUHEHUE
n3y4aeMbIX (paKTOB BOKPYT OOHIMX (U3WYECKUX HACH. DTO TMO3BOJIWIO pacCMaTPUBATH OTIEIbHBIC
SBJIICHUS W 3aKOHBI, KaK 4YacTHbIe cllydyan Oojiee OOMMX TOJOKEHUH HayKd, YTO CHOCOOCTBYET
MOHUMAHHIO MaTepHalla, pa3BUTHIO JIOTHYECKOTO MBIIIUICHHUS, @ HE TPOCTOMY 3ay4HBaHUIO (DAaKTOB.

N3yuenue cTpoeHus BellecTBa B 7 KJIacce CO3/aeT MPEACTABICHUS O MMO3HABAEMOCTH SBJICHHH,
uX 00yCIOBIEHHOCTH, O BOBMOKHOCTH HEMPEPBIBHOTO YIITYOJIICHUS U TIOMIOJHEHUS 3HAHUW: MOJIEKYJa -



aToOM; CTpPOEHHE aroMma - JJIEKTpoH. Jlamee 3TM 3HAHUSA HUCHOJB3YIOTCS IPH H3YYEHUM MAacchl,
IUIOTHOCTH, JAaBIICHHS ra3a, 3akoHa [lackans, o0bsiCHEHMH U3MEHEHHsI aTMOC(hepHOTO TaBICHUSI.

B 8 kmacce mpojoipkaeTcs UCIOJIB30BAaHUE 3HAHMM O MOJEKyldaX IPU HU3YYEHHH TEIUIOBBIX
aBiieHni. CBeJIeHUs N0 IEKTPOHHOW TEOpUHU BBOAATCA B pasjienie «JeKTpuyeckue siBaeHus». [lanee
U3Y4aroTCs AIEKTPOMArHUTHBIE U CBETOBBIE SIBJICHUS.

Kypc ¢umsukm 9 kmacca pacmupsieT W CHCTEMaTH3UpPYeT 3HAHHUA 1O (U3UKE, MOJTyYeHHBIC
ydaiumucs B 7 1 8 Kilaccax, OJIHUMAasi UX Ha yPOBEHb 3aKOHOB.

HoBbIM B conepxkaHun Kypca 9 kiacca sBIIS€TCS BKIIIOYEHHE acTpO(U3NYECKOTO MaTepuana B
cooTBeTcTBUU ¢ TpeboBanusmu OI'OC.

3. MecTto npeamMera B yueOHOM ILIaHe

B yue6HOM nnmane MKOYVY «HoBomnucioBckast cpeiHsis IIK0JIa» Ha U3ydyeHue PU3NKU
oTBoAUTCS 238 yacoB: B 7 U 8 Kiaccax - o 68 yacoB (u3 pacuéra 2 yaca B Heneno, 34 yueOHbIX
Henenn), B 9 kiacce - 102 yaca (u3 pacuéra 3 yaca B Henemto, 34 yueOHBIX HECIN).

Kaace 7 8 9
KoJu4ecTBO 4acoB B HeEIEII0 2 2 3
Hroro 68 68 102

4. JIMIHOCTHBIE, METAIIPEIMETHBIC, TTPEIMETHBIC PE3yIbTATHl OCBOCHUS TIPEIMETA.
JINYHOCTHBIMH Pe3yabTaTaMM O00yUYeHHs PU3NKE B OCHOBHOH IIIKOJIC SIBJISTFOTCS:

- cOpMHUPOBAHHOCTH ITO3HABATEIFHBIX WHTEPECOB HA OCHOBE pAa3BUTHS HHTEIUICKTYAIBHBIX U
TBOPYECKHX CIIOCOOHOCTEH yJamuxcs;

- yOeXJIEHHOCTh B BOBMOXKHOCTH MO3HAHHS TPUPOJIBI, B HEOOXOIUMOCTH Pa3yMHOTO MCIOJIh30BAHUS
JNOCTIDKCHUH HAyKd W TEXHOJOTHH JUIS JalbHEHIIEero pa3sBUTHS YEIOBEYECKOTO OOIIEeCcTBa,
YBa)KEHHUE K TBOPIIAM HAYKH M TEXHUKH, OTHOIICHHE K (PU3HMKE KaK 3JIEMEHTY OOIIeYeTIOBEUECKON
KYJIBTYPHI;

- CaMOCTOSITEIBHOCTh B IPUOOPETEHNH HOBBIX 3HAHHUH U MPAKTHYECKUX YMEHUIA,

- TOTOBHOCTh K BBIOOPY >KM3HEHHOTO IIyTH B COOTBETCTBHH C COOCTBEHHBIMH HWHTEpPECaMU U
BO3MO>KHOCTSIMU;

- MoTHBamus  OOpa3oBaTeIbHOW  JICATENILHOCTH  INKOJLHUKOB  Ha  OCHOBE  JIMYHOCTHO
OPUEHTUPOBAHHOTO MOAX0/12;

- (dopMupoBaHHE IICHHOCTHBIX OTHOIICHWUH Jpyr K JpYyry, YYHTEII, aBTOpaM OTKPBITUH U
n300peTeHUH, pe3yabTaTaM 00ydIeHHUSI.

MeTtanpeaMeTHbIMHU pPe3yJabTaTaMH 00y4eHUsS] PU3UKE B OCHOBHOM IIKOJIE SIBIISIOTCSI:

- OBJIAJICHHE HABBIKAMHU CaMOCTOSITEJIBHOTO TMPUOOPETCHHS HOBBIX 3HAHHIA, OpraHU3alluu Y4eOHOU
JeSTEIbHOCTH, TIOCTAHOBKHU IIeJICH, TUIAHUPOBAHMS, CAMOKOHTPOJIS U OLIGHKU PE3yIbTaTOB CBOCH
NESTEIbHOCTH, YMEHHUSIMH MTPEIBUICTH BO3MOXKHBIC PE3YyJIbTAaThl CBOMX JICHCTBHIA;

- TOHMMaHUE pa3IMYMid MEXKIy HCXOJHBIMA (aKTaMH W TUIOTE3aMU Uil WX OOBSICHEHUS,
TEOPETHYECKUMH MOJCISIMH U PEabHBIMH OOBEKTaMH, OBJAJICHHEC YHHBEPCAIbHBIMU y4eOHBIMU
JCUCTBUSIMU Ha MPUMEpaxX THIOTE3 JJIs OObSICHEHHs] M3BECTHBIX (DAKTOB M JKCIIEPUMEHTAIBLHON
MIPOBEPKHU BBIIBUTAEMBIX TUIIOTE3, pa3pab0TKU TEOPETUUECKUX MOJIeNIeH TIPOIIECCOB WM SIBICHUN;

- (QopmMupoBaHHE YMEHHH BOCHpPUHHUMATh, MepepadbaThiBaTh M MPEABABIATH HHPOPMAIMIO B
CIIOBECHOM, 00pa3HO, CUMBOIMYECKON (hopMax, aHaMU3UPOBATh U TMepepadbaThiBaTh MOJTYYEHHYIO
MH(OPMAILIUI0O B COOTBETCTBHHM C IOCTABJICHHBIMH 33/1a4yaMH, BBIJEIATH OCHOBHOE COJIep:KaHUE
MPOYUTAHHOTO TEKCTa, HAXOIUTHh B HEM OTBETHI Ha MOCTABJICHHBIE BOIIPOCHI U U3JIAraTh €ro;

- mnpuoOpeTeHHe OmbITa CaMOCTOSITEIBPHOTO TIOMCKa, aHaimM3a W oTbopa uHpopmanuu ¢
MCIOJIb30BAHUEM Pa3TMYHBIX HUCTOUYHUKOB UM HOBBIX WH(MOPMAIMOHHBIX TEXHOJOTHH ISl PEIIeHUs
MO3HABATENbHBIX 33/1aY;

- pa3BUTHE MOHOJOTHYECKOW M [UATOTHYECKON pedHd, yMEHHUs BBIPaKaTh CBOU MBICTU H
CIIOCOOHOCTH BBICITYIIMBATh COOECEIHHKA, MMOHUMAaTh €ro TOYKY 3peHHUs, MPU3HABATh MPABO
JPYroro 4eloBeKka Ha HHOE MHEHHE,



- OCBOCHHEC IPHUCMOB IICI\/JICTBI/II\/'I B HCCTAHAAPTHBIX CHUTyallUdX, OBJAACHUC ISBPHUCTUYCCKUMU
METO/IaMHU peLIeHUs IpooIIeM;

- (QopmupoBaHHe yMEHHU pabOTaTh B TPYIIE C BBIIOJHEHUEM PA3IHYHBIX COIUATBHBIX POJICH,
MNpCACTAaBJIATh U OTCTAUBATH CBOU B3IJIAAbI U Y6G)KI[€HI/ISI, BC€CTU JUCKYCCHIO.

OO0muMH NpeIMeTHBIMH Pe3yJIbTATaAMH U3YUEHUS Kypca SBIISIOTCS:

- YMCHHUC I10JIb30BATbCAd MCTOJaMHW HAYYHOI'O HCCICIOBaHHA SIBIICHUH npupoabl: IMPOBOJUTH
HaOJrOeHUs,, TUTAHUPOBAaTh M BBHINOJHATH  OKCIEPUMEHTHI, 00padaTbiBaTh H3MEpPEHHH,
MPEJCTABIATh PE3yJbTaThl U3MEPEHUI C TIOMOLIBIO TaOMuIll, TpaduKoB M GOpPMYI, 0OHAPYKUBATH
3aBUCUMOCTH MCKIAY (1)I/I3I/I‘~I€CKI/IMI/I BCJIIMYNHAMMU, 00BACHATH pe3yibTaTbl MW ACJIAaTh BBIBO/JBI,
OLICHUBATH IPAHMIIBI IOTPELIHOCTEN PE3yNIbTATOB H3MEPEHHUN;

- pa3BUTHE TEOPETHUYECKOTO MBIIUICHUS Ha OCHOBE (DOPMHUPOBAHHS YMEHUH yCTaHABIUBATH (DaKTHI,
pasinydate MNPUYUHBI U CICACTBUA, HCIOJIB30BaTh (1)I/I3I/I‘-ICCKI/I€ MOJACIIN, BBIABUI'aTh THUIIOTE3BI,
OTBICKHUBATh U (1)OpMYJ'II/Ip0BaTI> JA0Ka3aTCIbCTBA BbIIBUHYTBIX T'MIIOTE3.

IIpeameTHble pe3yabTaThl 0 TEMaM IPEICTABICHBI B COJICPKAHUU.

5. Conep:xanue Kypca
7 kaacc (68 yacoB, 2 yaca B HeJleJI10)

BBenenue (44)
®dusuka - Hayka o npupoje. Pusnueckue sBiaeHus. Ousndeckue cBoiicra Ten. Habmronenue u
onucanue (pusmveckux siBneHuil. Mzmepenue pusnueckux BETUYMH: JJIUHBI, BpDEMEHH, TEMIIEPATyphI.

Ouznyeckue npubopel. MexayHapoaHas cucteMa eIuHUIl. TOYHOCTh M HOTPELIHOCTh W3MEpPEHUH.

®u3uKa U TEXHUKA.

@ponmanvras 1abopamopHasn paboma:
1. OmnpenencHue 1eHBI ACTICHUS U3MEPHUTEIHLHOTO TTPHOOpa.
IIpenmerHbie pe3yabTaThl:

- NOHMMaHue (PU3NUYECKHX TEPMHUHOB: TEJIO, BEIIECTBO, MATEPHUS.

- yYMEHHE IPOBOAMUTh HAOMIOACHUS (PU3MUECKUX SBICHUH; H3MEPATh (U3MUYECKUE BEIMUYUHBIL:
paccTosiHMe, IPOMEKYTOK BPEMEHHU, TEMIIepaTypy; ONpEeAeisITh LIEHY AEICHUs LIKalbl Mpudopa c
Y4€TOM IOTPENIHOCTH U3MEPEHHUS,

- I[IOHMMaHUE pOJM YYEHbIX Hallell CTpaHbl B pPa3BUTHE COBPEMEHHOM (U3MKM U BIMSHUE Ha
TEXHUYECKUHI U COLMAIbHBIN IIPOTpeCC.

IlepBoHa4yabHBIE CBEAEHUS 0 CTPOCHUM BemlecTBa (6 1)

Crpoenne BemiectBa. OIBITH, JOKa3bIBAIOIIME AaTOMHOE CTPOEHHE BEIIECTBA. 1emioBoe
IBWKEHHUE aTOMOB M MoOJIEKYyl. bpoyHoBckoe nBrkenue. nd¢y3us B raszax, »HIKOCTSIX U TBEPIBIX
Tenax. B3amMopeicTBue uacTuI] BemiecTBa. ArperatHble COCTOSIHUSI BellecTBa. MOJEIH CTPOCHHS
TBEPJBIX TeJ, )KUAKOCTeH U razoB. OObsCHEHHE CBOICTB I'a30B, KUAKOCTEH M TBEPIBIX TEJI HA OCHOBE
MOJICKYJISIPHO-KUHETUYECKUX TPE/ICTaBICHUH.

Dpoumanvras rabopamopras paboma:

2. OmpeneneHue pasMepoB MajbIX TEIl.

IIpeaMeTHbIe pe3y/IbTaThI:

- TIOHUMaHME€ U CHOCOOHOCTh OOBACHATH (u3Mueckue sBIACHUA: JUPPy3us, Ooiblas

C)KMMAEMOCTh Ia30B, Maasi COKUMAEMOCTb KUJAKOCTEH U TBEPABIX TEI;

- BJIaJICHHE SKCIEPUMEHTAIBHBIMU METOJaMU HCCIIE0OBAHUS MPU ONPEEICHUN Pa3MEPOB MallbIX

TeJI;

- TIOHMMaHHE NPUYMH OPOYHOBCKOTO JIBWKEHHs, CMauMBAaHUSA U HECMAuMBaHUS TeJ; pa3jiuyus B

MOJIEKYJISIPHOM CTPOEHHHU TBEPBIX Te, )KUAKOCTEH U Ta30B;

- yMmenwue noJib3oBaThcst CU 1 nepeBoiuTh €MHULIBI H3MEPEHUs (PU3NUECKUX BEJTMUUH B KPaTHbIE

U JI0JIbHBIE €IMHUIIBI;

- YMEHHE HCIIOJIb30BaTh MOJIydYCHHbIC 3HAHMS, YMEHUS M HABBIKU B MOBCEAHEBHOH >XKU3HU (OBIT,
9KOJIOTHUSI, OXpaHa OKPYXKAIOIEH Cpejibl).



B3aumoneiicrBue Te (23 4)

Mexanundeckoe nsuxkeHue. Tpaekropus. Ilyrs. PaBHOMEpHOE M HEpaBHOMEpPHOE IBUKCHME.
Ckopoctb. I'paduku 3aBUCHMOCTH TyTH M MOJIYNS CKOPOCTH OT BpeMEHH MABIKeHHs. Muepuws.
NueprHocTh Ten. B3aumonericteue ten. Macca tena. M3mepenne maccesl Tena. 1noTHocTs BemecTsa.
Cuna. Cuna tspkectu. Cuita ynpyroctu. 3akoH ['yka. Bec Tena. CBa3b MeXIy CHUIION TSKECTH U Maccoit
tena. Cuna TsHKeCTH Ha JApyrux miuaHetax. CiloeHue IBYX CHUJI, HAIPaBJIECHHBIX IO OJHOW IPSIMOM.
PaBnopeiictByromas aByx cwi. Cuna TpeHus. Pusnueckas npupona HeOecHbIX Tenl CoJaHEUHON
CUCTEMBI.

@ponmanvuvie 1abopamopras paboma:

3. H3mepenue macchl Tena Ha PHIYaKHBIX Becax.

4. W3zmepenue oobeMa Tena.

5. Omnpeznenenue MIOTHOCTH TBEPJOTO TENA.

6. I'pamympoBanHHe IPYKUHBI U H3MEPEHUE CHJI THHAMOMETPOM.

7. VI3amepeHue cuibl TPEHHUS C TIOMOIIBIO TUHAMOMETpa

IIpenmeTHble pe3yJibTaThI:

- TOHMMaHU€ M CHOCOOHOCTh OOBSICHATH (U3MUECKUE SBICHUS: MEXaHUYECKOe -IBUKEHUE,
paBHOMEpPHOE U HEPABHOMEPHOE JABMKEHUE, HHEPIUS, BCEMUPHOE TATOTEHUE;

- YMEHHE U3MEpATh CKOPOCThb, MAacCy, CHITy, BEC, CUIY TPEHHs CKOJIbKEHHS, CHIIy TPEHUS KadeHMUs,
00beM, MIIOTHOCTh, Tella PABHOACHCTBYIOUIYIO JIBYX CHJI, JEHCTBYIOIIMX Ha TeJIO B OJHY U B
MIPOTUBOIOJIOKHBIE CTOPOHBIL;

- BJIaJIEHUE SKCIIEPUMEHTAIbHBIMH METO/IaMU UCCIIEIOBAHUS B 3aBUCUMOCTH: MPOWUJIEHHOTO MyTU OT
BpEMEHH, YATUHEHUS MPYXKUHBI OT MPUIOKEHHON CHUJIBI, CHIIBI TSDKECTH Tela OT €r0 MacChl, CHIIBI
TPEHUsI CKOJIBXKEHUS OT IUIOUIAJM CONPUKOCHOBEHMSI T€l U CHJIbl, MNPIKUMAIOIIEH Teno K
MMOBEPXHOCTH (HOPMAJIBHOTO JABJICHUSA);

- [IOHMMaHUE CMBbICIa OCHOBHBIX (PU3MYECKHUX 3aKOHOB: 3aKOH BCEMUPHOTIO TATOTEHHUS, 3aKOH ['yKa;

- BIAJCHHUE CIOCOOAMH BBITIOJIHEHHs] PAcUYE€TOB MPU HAXOXJIEHUU: CKOPOCTU (CpeaHEH CKOpPOCTH),
IIyTH, BPEMEHH, CUJIBI TSDKECTH, Beca Teja, IUIOTHOCTH Tena, o0beMa, Macchl, CHIIbI YIPYroCTH,
PaBHOJECHCTBYIOIICH ABYX CHJI, HAITPABJICHHBIX MO OJTHOU MPSIMOI;

- yYMEHHUE HaXxOJUThb CBSI3b MEXIy (U3NYECKMMH BEIMYMHAMM: CHUJION TSDKECTM M Maccod Tena,
CKOpPOCTH CO BPEMEHEM M IyTeM, IJOTHOCTH Tella C €ro Maccoil U 0ObeMOM, CHJION TSKECTH U
BECOM TeJa;

- yMEHHE NepeBOUTh (Pru3nUYecKre BeIUYMHbI U3 HecucTeMHbIX B CH 1 HaoOopoT

- [IOHMMaHUE IPUHIUIOB JEHCTBUS AMHAMOMETPA, BECOB, BCTPEYAIOLINXCS B IOBCEHEBHOM K U3HH,
U C1Ioco00B obecrieueHus 6e301acHOCTH IIPU UX UCTIOJIb30BAHNMY;

- yYMEHHUE MHCII0JIb30BaTh MOJYYEHHbIC 3HAHMS, YMEHHs W HaBBIKM B IOBCEIHEBHOHN XHU3HU (OBIT,
9KOJIOTHUSl, OXpPaHA OKPYXKAIOILEH Cpe/ibl).

JlaBJieHne TBEePABIX TeJ, JKHAKOCTel U ra3oB (21 4)

JaBnenue. JlaBnenue TBepnbix Teil. JlaBmeHue raza. OObsICHEHWE JABJIEHUS ra3a Ha OCHOBE
MOJIEKYJIIPHO-KMHETUUECKUX MpeactaBineHuil. llepegada naBineHus razamMu U SKUAKOCTSIMH. 3aKOH
[Mackans. CooOmaromiuecst cocyabl. ATMocdepHoe naBieHHe. MeToabl M3MepeHUs: aTMOC(epHOro
naBieHus. bapoMerp, MaHOMETp, NOPIIHEBOM >KUAKOCTHBIM Hacoc. 3akoH Apxumena. YCIOBHS
naaBaHus Tenl. Bo3nyxomnnaBaHue.

@poumanvhvie 1abopamopmvie pabomol:

1. Ompenenenuie BHITATKUBAIONICH CUITBI, AEHCTBYIOIIEH Ha OTPY)KEHHOE B )KHJIKOCTh TEIO.

2. BrIsicHeHHE yCIOBHIl MJIaBaHUs TENa B KUIAKOCTH.

IIpeameTHbIE pe3yJbTATHI:

- TOHMMaHHUE U CIOCOOHOCTH OOBSICHUTH (PM3UYECKUE SBICHUS: aTMOCHEpHOE TaBJICHHE, JTABJICHHE
XKUJKOCTEH, Ta30B M TBEPIbIX TeJ, IJIABAHUE TeEJ, BO3AYXOIUIABAHHE, PACIOJIOKEHUE YPOBHS
KUJKOCTA B COOOIMIAFOIIMXCS COCYNaX, CYIIECTBOBAHHWE BO3IYIIHOW OOOJIOYKH 3eMITI0, CIIOCOOBI
YMEHBUIEHUS U YBEIIMUEHUS JIaBIICHNUS;



- YMEHHE U3MEpATh: aTMOC(epHOEe TaBJICHUE, JABJICHUE KHUJIKOCTA HA JHO M CTEHKU COCYy/a, CHILY
Apxumena;

- BIAJCHUE SKCHEPUMEHTAIbHBIMU METOJAaMU HCCIECIOBAHMS 3aBUCUMOCTU: CUJIbI ApXxumena OT
o0beMa BBITCCHCHHOU BOJIbBI, YCIIOBHI TIABAHUS TEJNA B KUIAKOCTH OT JCHCTBUS CHIIBI TSDKECTH U
CUJIbl ApXuMena;

- TOHMMaHHWE CMBICIIA OCHOBHBIX (PM3UYCCKUX 3aKOHOB M YMEHHUE MPUMCHSITh UX HA NPAKTHKE: 3aKOH
[Tackains, 3akoH Apxumena;

- TIOHMMaHUE TPHUHIUIOB JCUCTBUS OapomeTpa-aHepouJa, MaHOMETpPa, HACOCa, THUIAPABIMYECKOTO
rpecca, ¢ KOTOPhIMH YEJIOBEK BCTPEYAETCS B TMOBCEAHEBHOM >KM3HU M CHOCOOOB oOecreyeHus
0€30MMacCHOCTH MPHU MX UCTIOIh30BaAHUHY;

- BIaJCHHUE crocoOaMU BBITIOJTHEHHS PAcueTOB JUIsl HAXOXKICHUS JABJICHUS, JABJICHHUE KUIKOCTA Ha
JTHO M CTEHKHU COCy/a, CHJIbI ApXuMeJa B COOTBETCTBHE C TMOCTABJICHHOW 3a/Jladyd HAa OCHOBAHHH
HCII0JIb30BAHNS 3aKOHOB (DPM3HKHU;

- YMEHHE MCIO0JIb30BaTh MMOJTYYCHHBIC 3HAHUS, YMCHHUS M HABBIKU B MIOBCEAHCBHOW KU3HU (IKOJIOTHSI,
OBIT, OXpaHa OKPYXKAIOIIEH CPeJIbl).

Pa6ora u momHocTh. JHeprus (13 u)

Mexanudeckass pabora. MomHuocTts. IlpocTeie MexaHu3Mbl. MOMEHT CHIBL. Y CIOBUSA
paBHOBECHS pbluara. «30JI0TO€ MpaBUJIO» MexaHWkH. Buael paBHOBecus. KoadduuueHt noseszHoro
neiictBus (KIIM). Dueprus. [loTennuansHas u kuHeTHYeCKast sHeprus. [IpeBpaiienre sHeprum.

@poumanvrele 1adopamopuvie pabomol:

1. BeisicHeHue ycnoBUsS paBHOBECHS phlyara.

2. Omnpenenenne KI1/] mpu mogpeme Tena o HAKIOHHOH MJIOCKOCTH.

IIpexMeTHbIE pe3yibTATHI:

- TOHMMaHuE M CIOCOOHOCTh OOBACHATH (DM3MUECKUE SBJICHHS: paBHOBECHE Tell MpeBpalleHHe
OJHOTO BHJa MEXAaHUYECKOUN SHEPTUU APYTOM;

- YMEHHE U3MEpATh: MEXaHWYECKyI0 paloTy, MOIIHOCTH Teja, Iie4o cuibl, MOMEHT cuibl. KIIJI,
MMOTEHINAJIBHYIO U KHHETUYECKYIO SHEPTHIO;

- BIAJCHUE dKCIEPUMEHTAIBHBIMA METOAAMH HUCCIENOBAHUS MPU ONPEIECICHUN COOTHOUIEHUS CUII U
IJ1eY, JUIsl PABHOBECHUS pblUara;

- TIOHMMaHHUE CMbICJIa OCHOBHOTO (PM3NYECKOTO 3aKOHA: 3aKOH COXPAHEHUSI SHEPTUn

- MOHMMaHue IPUHIUIIOB JIEHCTBUS pblyara, 6JI0Ka, HAKIIOHHOU MJIOCKOCTH M cIoco00B o0ecreueHus
0€30MacHOCTH NP UX UCTOJIb30BAHUY;

- BJaJieHHe croco0aMu BBIMOJIHEHUS PACUeTOB ISl HAXOXKACHUS: MEXaHMUeCKON paboThl, MOITHOCTH,
YCIIOBUSl paBHOBECUsl CWJI Ha pelyare, MoMeHTa cuibl, KIIJI, kuHEeTM4YeCKON M MOTEHUMAIbHOMN
SHEPIUH;

- YMEHHE UCIOJIb30BaTh MMOTY4YECHHbIC 3HAHUS, YMEHUS U HABBIKU B MOBCEAHEBHON KU3HU (IKOJIOTHS,
OBIT, OXpaHa OKPYKaroLIel cpebl).

HToroBasi koHTpoJbHas padora (1 4)
8 kuacc (68 4, 2 4 B Hepenn10)

TenuoBble siBjaeHus (23 4)

TennoBoe nBmxenue. TemmoBoe paBHoBecue. Temnepatypa. BHyTpenHnss sHeprus. Pabora u
teronepenavya. TemmonpoBoaHocTs. KouBekuusa. Wsnyuenue. KonmdecTBo TeIuoTsl. VY aenpHas
TEIUIOEMKOCTh. PacyeT KojMuyecTBa TEIJIOTHI HpU TEIIOOOMEHe. 3aKOH COXpAaHEHMs M IpeBpallleHHs
SHEPIrUM B MEXaHMUYECKHUX U TEIUIOBBIX Iporieccax. IlnaBnenue u oreepaeBaHne KPUCTALNINYECKUX TEJ.
VY aenpHas termiora miasineHus. Mcecnapenue n konaencanus. Kunenue. BnaxsnocTs Bozayxa. Y nenbHas
TemIoTa napoobpasoBanus. OObsICHEHHE W3MEHEHHs arperaTHOrO COCTOSIHUSI BEIECTBA Ha OCHOBE
MOJIEKYJISIPHO-KMHETUYECKUX TpencTaBieHuil. [IpeoOpazoBaHue »Heprud B TEIUIOBBIX MAalIMHAX.



JBuratens BHyTpeHHero cropanusi. Ilaposas TypOuna. KIIJl TerutoBoro apuratesns. DKOJOTHYECKHE
po0OJIEMBI UCTIOJIF30BaHUS TEIUIOBBIX MAIIIHH.

@Dponmanvhble 1a60pamopHvle pabomoi:

1. CpaBHeHuE KOJIMYECTB TEIUIOTHI IPY CMELIMBAHUU BOJIbI pa3HOM TEMIIEpaTyphI.

2. U3mepenue ynenbHOU TETJIOEMKOCTH TBEPAOTO TeJa.

3. H3mepeHne BIaXHOCTH BO3/IyXa.

IIpenmeTHBIMHU pe3yIbTaTaAMM IIPU U3YYEHUH TEMBbI SBJISIOTCS:

- TOHMMaHHUE U CIOCOOHOCTh OOBACHATH (PU3MUYECKHE SBJICHUS: KOHBEKIHS, W3IIy4CHHUE,
TEIUIONPOBOJHOCTh, W3MEHEHHE BHYTPEHHEH SHEPrUM Tejla B pe3yibTaTe TeIUlonepesadyn Win
paboOThl BHEUNIHMX CHJI, HCTapeHHe (KOHICHCAIWs) W IUIaBieHHEe (OTBEpICBaHME) BEIECTBA,
OXJIAKJCHHE KUJKOCTH IIPU UCTIAPEHUH, KOHAECHCALUs, KUIIEHUE, BBIIA/ICHUE POCHI;

- YMEHHE HU3MEpATh: TEMIIEpaTypy, KOJUYECTBO TEIUIOTHI, YAEIbHYIO TEIUIOEMKOCTh BEILIECTBA,
YAETbHYIO TEIJIOTY IUIABJICHUS BEIIECTBA, YJedbHas TEIJIOTy I[apooOpa3oBaHus, BJIAKHOCTb
BO3/1yXa;

- BJaJ€HUE DOKCIEPUMEHTAIbHBIMU METOJaMU HCCIEAOBAHMS aBUCHUMOCTH  OTHOCHUTEJIBHOU
BJIQ)KHOCTH BO3JlyXa OT JaBJIEHUS BOJSHOIO Iapa, COJEpKallerocss B BO3AyXe IpU JaHHOU
TEMIIepaType M JIaBJICHHS HACBHIIIEHHOTO BOJSHOTO Iapa: ONpPENEIeHUs yIeIbHOW TEIIOEMKOCTH
BEIIECTBA;

- TOHMMaHuE€ NPUHLUIIOB AECWCTBUSA KOHJEHCAIIMOHHOTO M BOJIOCHOTO THIPOMETPOB IMCUXPOMETpA,
JBUTATENsl BHYTPEHHErO CrOpaHUs, MapoBOM TYpOMHBI C KOTOPBIMH YEJOBEK IOCTOSHHO
BCTpEUaeTCsi B TIOBCETHEBHOW JKM3HHU, W CHOCOOOB obecrieueHuss O€30MacHOCTH TIPH HX
HCII0JIb30BAHUU;

- TOHMMaHHUE CMBICJIa 3aKOHA COXPAHEHMsI U MPEBpAIlECHUs PHEPIMH B MEXaHUYECKHX M TEIJIOBBIX
Ipoleccax 1 yMEHUE NPUMEHSTD €ro Ha MPAKTHKE;

- OBJIQJICHHE DPAa3HOOOpa3HBIMH CHOCOOAMM BBIMOJHEHUS PACUETOB Ui HAXOXKICHUS YIENbHOMN
TEIJIOEMKOCTH, KOJIMYECTBA TEIJIOThI, HEOOXOJUMOTO ISl HAarpeBaHMs Tejla WM BbIAEISIEMOTO UM
IIpU OXJAXJICHHUH, YACIBHOW TEIUIOTHI CrOPaHHWsA, YAEIbHOW TEIUIOTHl IIJIABJICHUS, BIAXHOCTH
BO3/IyXa, YACIBHOM TEIJIOTHl TapooOpa3oBanus U KoHaeHcauu, KI1/[ TenioBoro nBurarens;

- YMEHHE UCIO0JIb30BaTh MOTY4YE€HHbIE 3HaHUS, YMEHUS U HaBBIKU B MOBCEAHEBHON KU3HU (IKOJIOTHS,
OBIT, OXpaHa OKPYXKAIOIIEH Cpe/ibl).

duieKTpUYecKue siBjeHust (29 4)

Onekrpuzanus Ten. J[Ba ponma 3JEKTPUYECKUX 3apsiioB. B3aumMopaelcTBUE 3apsiKEHHBIX TEIL.
[IpoBOHWKH, HUAIEKTPUKH W  TOJYINPOBOJHHUKH. ODJCKTPUYECKOE I0JIe. 3aKOH COXpaHCHHS
ANIEKTPUYECKOTO 3apsina. JlemumocTh  dnekTpuueckoro 3apsiga. OnektpoH. CTpoeHue aroma.
DOnexTpuueckuil Tok. [IeficTBHE AEKTPUYECKOTO MOJIS Ha JJICKTpUUYECKUe 3apsiibl. VICTOUHUMKH TOKA.
Onektpuueckas 1enb. Cuia Toka. DIEKTPUUECKOE HaIpsHDKEHHE. DJIEKTPUYECKOE COMPOTHBIICHUE.
3akon Oma juist yyactka nenu. [locienoBatensHoe U napajuiebHOEe COSAMHEHNE TPOBOIHUKOB. PaboTa
U MOIIHOCTH 3AyeKTpudeckoro Ttoka. 3akoH J[xoyns—IJlenna. Konaencarop. IlpaBuna GezonacHocTu
pu paboTe C MEKTPOIPUOOpaMHU.

Dpornmanvhvle 1ab60pamopHvle pabomoi:

COopka AIeKTpUYecKO 1eTH U U3MEPEHNE CHITBI TOKA B €€ Pa3IMYHbIX YUACTKaX.

N3mepenune HanpspKeHUS HA Pa3IMYHBIX y9acTKaX ANEKTPUUYECKO IETH.

PerynupoBaHue CHIIBI TOKa PEOCTATOM.

N3mepenue conpoTUBIEHUS MPOBOIHUKA IIPH MTOMOIIY aMIIepMeTpa U BOJIBTMETpA.

N3mepenune MOITHOCTH M pabOTHI TOKA B DIIEKTPUYECKOMN JaMmIie.

Hpe}lMeTHbIMI/I pe3yJbTaTaMu [IPU U3YYEHUH TEMBI SIBJISFOTCS:

- TOHMMaHue U CHOCOOHOCTh OOBSCHATH (PU3MUECKHUE SIBICHUS: DJJICKTpU3aIlUs Tel, HarpeBaHue
MIPOBOJTHUKOB JIEKTPUYECKUM TOKOM, SJIEKTPUUYECKUI TOK B METallIax, dJIEKTPUUECKUE SBICHUS B
MO3UIIUU CTPOCHHUSI aTOMA, JCHCTBHS SIEKTPUUECKOTO TOKA;

- YMEHHE U3MEPATh CUIIY DIIEKTPHUYECKOT0 TOKA, SIEKTPUIECKOE HAIPSIKEHHE, DIEKTPUUISCKUI 3apsi,
ANEKTPUYIECKOE COMTPOTUBIICHHE;

©NoaA



- BJIAICHUC SKCICPUMCHTAILHBIMU MCETOJAaMH HCCICIOBAHHUA 3aBUCUMOCTU CHJIBI TOKAa Ha YYaCTKC
[ENU OT JJIEKTPUYCCKOTO HAIPSHKCHHS], AJICKTPUICCKOTO COMPOTUBJICHHS MPOBOJHUKA OT €ro
JUIMHBI, TJIOMAAH MOTIEPEYHOTO CEUCHUS U MaTepralia;

- [OHMMaHHUE CMBICIIA 3aKOHA COXPAHEHUs AIIEKTPUUYECKOTO 3apsna, 3akoHa OMa Ui ydacTKa IIeTH.
3akona [xoyns-Jlenua;

- TMOHMMaHWE WPHHIHWIA JCHCTBUS DIIEKTPOCKOIA, JJICKTPOMETPA, TabBAHUYCCKOTO D3JIEMEHTA,
aKKymyJsiTopa, (hoHapuKa, peocTara, KOHJACHCATOPA, JIAMIIbI HAKaJUBAaHUSA, ¢ KOTOPBIMU YEJIOBEK
CTAJIKMBACTCS B TIOBCCIHEBHOW JKM3HM, W CHOCOOOB oOecriedeHHuss O€30MacHOCTH TIPH HX
WCIIOJIb30BAHUY;

- BJIAICHUC Pa3JIMYHBIMU croco0aMy  BBIIIOJIHEHUS pacucToB A HAXOXACHHA CHJIBI TOKa,
HAnpsDKCHUS, COMPOTHUBIICHUS TIPH  MapaUICTbHOM H  IOCJICIOBATEILHOM  COCJIMHCHUU
IMPOBOAHHKOB, YACJIBHOI'O COIPOTUBJICHUA pa6OTI>I 1 MOIIHOCTH JJICKTPHUYECKOT'O TOKA, KOJINMYCCTBA
TCIJIOTHI, BBIACTIAEMOTIO NIPOBOJHUKOM C TOKOM, €EMKOCTH KOHJACHCATOpA, pa6OTI)I SJICKTPUYCCKOTO
0JIs1 KOHJIGHCATOpa, SHEPTHU KOHJICHCATOPA;

- YMCHHUEC UCIOJIB30BAaTh MOJYYCHHBIC 3HAHWA, YMCHHUA U HABBIKU B HOBCCILHCBHOI\/JI KU3HU (BKOJ'IOFI/ISI,
OBIT, OXpaHa OKPYXKAIOIIEH CPeJIbl).

JJIeKTPOMarHuTHbIe siBJIeHus (5 1)

OmneiT Opcrena. MarautHoe nosje. MarHUTHOE NOJIE IPSIMOTO TOKA. MarHUTHOE NOJIe KaTyIIKH
¢ TokoM. [loctossHHBIE MarHUTHl. MarHUTHOE MOJI€ MOCTOSIHHBIX MAarHUTOB. MarHWTHOE MoJie 3€MIIH.
B3anmopeiictBue mMarHuToB. JleMCTBME MAarHMTHOTO IOJISI HA MPOBOJHHMK C TOKOM. ODJIEKTPHUYECKHU
JIBUTATEIh.

@poumanvhele 1adopamopuvie pabomol:

9. COopka 2JIeKTPOMAarH1uTa U UCTIBITAHUE €TO JICUCTBHUS.

10. M3ydeHue 37eKTpUIECKOTO IBUTATENS MIOCTOSTHHOTO TOKA (HAa MOJIEIN).
IIpeaMeTHBIMM pe3yJIbTATAMHU U3YyYEHUS TEMBI SBIISFOTCS:

- TOHMMaHUE U CHOCOOHOCTH OOBSCHATH (PM3UYECKUE SBJICHHS: HAMAarHWYEHHOCTH XKejle3a U CTall,
B3aMMOJICIICTBUE MArHUTOB, B3aUMOJEWCTBHME NPOBOJHHKA C TOKOM W MAarHUTHOM CTpEJIKH,
JENCTBHE MATHUTHOTO IOJIS1 HA IPOBOJAHUK C TOKOM;

- BJIAJCHHUE 3KCIEPUMEHTAJIbHBIMU METOJIAMHM MCCIICJOBAaHUS 3aBUCUMOCTH MAarHUTHOTO JEUCTBUS
KaTYIIKU OT CUJIbI TOKA B LIEIIH;

- YMEHHE UCIO0JIb30BaTh MOJTy4YE€HHbIC 3HAHUS, YMEHUS U HABBIKU B MOBCEAHEBHON KU3HU (IKOJIOTHS,
OBIT, OXpaHa OKPYXKAIOIIECH CPeIbl).

CBetoBble siBjeHus (10 u)

Uctounuku cBeta. [IpsamonuHeliHoe pacrpocTpaHeHHE CBeTa. Buaumoe IBUKEHHE CBETHIL
Otpaxxenue cBeTa. 3akoH oOTpaxeHus cBeTa. [lnockoe 3epkano. Ilpemomnenue cBeta. 3akoH
npenomiieHus cBeta. Jluuzel. @okycHoe paccrosiHue nuH3bl. OnTHueckas cuia JauH3bl M300paxenus,
naBaemble JHH30M. ['11a3 kak ontudeckas cucrema. OnTuyeckue npubopsl.

Dpoumanvras 1abopamopuas paboma:

11. Tonyuenue n300paxKeHMs MPU MOMOIIU JTHH3BIL.

IIpenmMeTHBIMHU pe3yIbTATAMM U3yYCHUS TEMBI SBIISTFOTCS:

- TOHMMaHUE U CHOCOOHOCTH OOBSACHATH (PU3UYECKUE SIBICHUS: MPSIMOJIHMHEWHOE PacIpOCTPAHEHHS
cBeTa, 00pa3oBaHUEe TEHH U TIOMYTEHHU, OTPAKEHUE U MPEIOMIICHHE CBETA;

- yMeHHE U3MepsITh (POKYCHOE paccTOSTHUE COOMPAIONIEH TMH3bI, ONTHYECKYIO CHITY JTUH3HI;

- BJAJEHUE DKCIEPUMEHTAIBHBIMH METOJaMH HCCIEI0BAaHUSA 3aBHUCHMOCTH HM300pakeHHUs OT
PaCTONIOKEHUsT JTaMIIbl Ha Pa3IMYHBIX PACCTOSHUSX OT JUH3bI, YTia OTPa)XXEHHs OT yria MaJeHus
CBETa Ha 3epKalo;

- TOHMMaHUE CMBICIIA OCHOBHBIX (PM3UYECKHX 3aKOHOB M YMEHUE MPUMEHITh WX Ha MPAKTHKE: 3aKOH
OTpaXEHUSI U TIPEJIOMIICHUS CBETA, 3aKOH MPSMOJIMHEIHOTO PacpOCTpaHEHHS CBETA,



- pa3nmuyath (OKYC JHMH3BI, MHUMBIAH (OKYC U (POKYCHOE pPACCTOSHHE JMH3BI, ONTHYECKYIO CHILY
JUH3Bl M ONTHUYECKYI0 OCh JIMH3BI, COOMPAIONIYI0 M PACCEMBAIOUIYIO JIMH3bI, W300paKeHHUs,
JaBaeMble COOMpAIOIICH U paccernBarOIIeH JIMH30MH;

- YMEHHUE UCHOJb30BATh MOJYyYCHHBIC 3HAHUS, YMEHUS U HAaBBIKHU B TIOBCEIHEBHON KU3HH (IKOJIOTHS,
OBIT, OXpaHa OKPYKAIOIIEH Cpebl).

HroroBas koutpoJisHas padora(l )

9 kaacc (102 4, 3 4 B HeeJ110)

3akoHbl B3UMOeiicTBUS U ABHKeHUs Tea(34 1)

MarepuanpHas Touka. Cucrema otcuera. Ilepememenue. CKOpOCTh NPSIMOJIMHEHHOTO
paBHOMEpPHOTO JIBWXEHUs. [IpsAMoiMHENHOEe PaBHOYCKOPEHHOE JBIKEHHE: MTHOBEHHAsi CKOPOCTH,
yCKOpeHHe, rnepeMenienne. ['papuki 3aBHCHMOCTH KHHEMAaTHYECKHX BEIMYMH OT BPEMEHHU TIIpH
pPaBHOMEPHOM W pPaBHOYCKOPEHHOM JBWKEHUH. OTHOCHUTEIHHOCTh MEXaHHMYECKOTO JIBUKCHUSI.
['eoneHTpHYecKast ¥ TEIHOICHTPUYECKAass CHCTEMbl Mupa. MHepruanpHas cHCTEMa OTCUeTa. 3aKOHBI
Herotona. CBoOonnoe mnanenue. HeBecomocTh. 3akoH BceMUpHOTO TiroteHus. [MckyccTBeHHbIE
cnyTHUKH 3eMin.] (B keaopammvle cKOOKU 3aK0OUEH MAMEPUa, HA AGIAIOUUNUCS 00S3amenbHbIM Olis
uzyuenus) Vimmmynec. 3aK0H COXpaHEHHsI UMITYJIbca. PeakTHBHOE TBMIKCHUE.

@poumanvrele 1adopamopuvie pabomol:

1. HccnemoBaHue paBHOYCKOPEHHOTO JABIDKEHHSI O€3 HAYaIbHOW CKOPOCTH.

2. U3mepeHne yckopeHUs] CBOOOIHOTO MMAJICHUSI.

IIpeamMeTHBIMH pe3yabTATAMMU3YICHUS TEMBI SABJISIOTCS:

- TOHMMaHWE W CHOCOOHOCTh OMHUCHIBATH M OOBICHATH (DU3MYECKHE SIBICHHS: MOCTYMATeIbHOE
IBUKEeHHE (Ha3BaTh OTIWYMUTEIbHBIA MPHU3HAK), CMEHA JHS U HOYM Ha 3emiie, CBOOOJHOE MaJleHue
T€J. HEBECOMOCTbD, ABM)KEHUE MO0 OKPYKHOCTHU C MOCTOSIHHOM IO MOJIYJIIO CKOPOCTHIO;

- 3HAHHUE U CIIOCOOHOCTH JIaBaTh ONpEIENICHUs /ONMUCaHUS (PU3UUYECKUX MOHSATHI: OTHOCUTEIBHOCTD
JBUKEHUS (TI€PEUNCINTh, B UEM MPOSBIISAETCS), T€OLIEHTPHUYECKas U TeIHMOLEHTPUYECKAsi CUCTEMBI
MHpa; [mepBas KOCMHYECKass CKOPOCTh|, PEaKTUBHOE JBIKCHWE; (DHU3WYECKUX MOJIENCH:
MaTepuagbHas TOYKa, cHUCTeMa OTcuéTa, (U3NYECKMX BEIUYMH: IepeMelieHHe, CKOpPOCTh
PaBHOMEPHOTO TMPSAMOJMHEWHOTO JBM)KEHHUS, MIHOBEHHAs CKOPOCTb M YCKOpEHHE TIpu
PaBHOYCKOPEHHOM IPSIMOJIMHEHHOM JABMKEHUU, CKOPOCTh U LIEHTPOCTPEMUTENILHOE YCKOPEHUE TIPU
PaBHOMEPHOM JIB)KEHUH TeJia 10 OKPY>KHOCTH, UMITYJIbC;

- TOHMMaHUE CMBbICIIa OCHOBHBIX (DM3MUECKUX 3aKOHOB: 3aKOH HbIOTOHA, 3aKOH BCEMHPHOTO
TATOTEHHUS, 3aKOH COXpPAHEHUSI UMITYJIbCa, 3aKOH COXPaHEHUS SHEPTUU U yMEHUE NMPUMEHATH UX Ha
MIPaKTHKE;

- YMEHHE NPUBOJUTH MPUMEPbl TEXHUYECKUX YCTPOMCTB U IKHUBBIX OPraHU3MOB, B OCHOBE
MepeMEIEeHUsI KOTOPBIX JIGKHUT MPUHIUI PEaKTUBHOTO ABWKEHUA. 3HAHHE U yMEHUE OOBSCHATH
YCTPOMCTBO U ICUCTBHE KOCMUYECKUX PAaKeT-HOCUTENEH;

- YMEHHE U3MEepATh: MTHOBEHHYIO CKOPOCTh U YCKOpPEHHUE MPH PABHOYCKOPEHHOM MPSAMOIUHEHHOM
JBUKEHHUH, IEHTPOCTPEMUTEIBHOE YCKOPEHUE MTPU PABHOMEPHOM JBHUKEHHH 10 OKPYKHOCTH;

- YMEHHE HCIOJb30BaTh IOJYYEHHBIC 3HAHMS, YMEHHS W HABBIKM B TOBCEIHEBHOHN >XW3HU (OBIT,
9KOJIOTHUSI, OXpaHa OKpYXKaroIel cpebl).

MexaHnn4yeckue KoJae0aHusl M BOJHBI. 3BYK (16 4)

Konebarenbnoe pgBmwkenue. Konebanus rpy3a Ha mpyxuHe. CBoOoaHbIE KoJeOaHUS.
KonebarenbHast cucrema. MasTHUK. AMIUIUTYda, TEpUOA, 4YacToTa Kojebanuil. [['apmMoHnyeckue
konebanusi]|. IlpeBparnenue sSHeprud MNpu KoJIeOATETHHOM JBIKCHUHU. 3aTyXaroliue KoseOaHusl.
Breinyxaennrsie konebanusi. Pesonanc. Pacnpoctpanenne konebanuii B ynpyrux cpenax. [Tonepedunsie
U TPOJOJIbHBIE BOJHBL JlnnHA BOMHBL CBS3b UIMHBI BOJHBI CO CKOPOCTBIO €€ PACIPOCTPaHEHHS U
nepuooM (4acToToii). 3BykoBble BOHBI. CKOpOCTh 3ByKa. BwicoTa, TeMOp M TPOMKOCTH 3BYKa. OXO.
3ByKOBOIi pe3oHaHc. [MHTepdepeHus 3Byka)].

@ponmanvras rabopamopnasn paboma:



3. HccrnenoBanue 3aBUCUMOCTH TEPHOAA U YacTOThI CBOOOJTHBIX KOJICOAHWH MasTHUKA OT
JUIMHBI €70 HUTH.

IIpenmMeTHBIMHU pe3yIbTaTaAMM U3YUEHUS TEMBI SBIISIFOTCSL:

- MOHMMaHHUE M CIIOCOOHOCTb ONMCHIBATh U OOBACHATH (PU3UUECKUE SBICHUS: KOJIEOAHUS HUTSIHOTO
(MaTeMaTUyecKkoro) M MNPYKUHHOTO MAasTHUKOB, PE30HAHC (B T. Y. 3BYKOBOM), MEXaHUYECKHUE
BOJIHBI, JIJIMHA BOJIHBI, OTPA’KEHUE 3BYKa, 3XO;

- 3HaHWE W CHOCOOHOCTh JaBaTh ONpeAeieHUs (U3MYECKHX TOHATHH: CBOOOIHBIE KOJICOaHWS,
KosiebaTenbHas CHCTeMa, MasTHHK, 3aTyXalollue KoJjeOaHWs, BBIHYXICHHbIE KOJICOaHUS, 3BYK U
YCIIOBUSL €r0 paclpocTpaHeHMs]; (PU3MUECKUX BEIMYMH: aMIUIUTYy/a, NEepUOJ, 4acToTa KoJeOaHU,
COOCTBEHHAs 4acTOTa KOJICOATEIIbHOW CHUCTEMBI, BBICOTa, [TeMOp]|, TPOMKOCTb 3BYKa, CKOPOCTh
3ByKa; (U3NIECKUX MOJICNICH: [TapMOHHUECKIE KOJICOAHNs |, MATEMaTHIECKUN MasITHUK;

- BJIaJICHUE DSKCIEPUMEHTAIbHBIMU METOJaMH HCCIEI0BAHUS 3aBUCUMOCTH IEPHUOJA U YaCTOTHI
KoJieO0aHU MasiTHUKA OT JUIMHBI €70 HUTH.

DJIeKTPOMArHuTHoe 1moJie (26 4)

OaHOPOHOE M HEOJHOPOJIHOE MarHuTHoe noje. HampaBieHue Toka U HampaBlieHUE JTUHUM ero
MarHuTHOro nois. IlpaBmio OypaBumka. OOHapykeHHMe MarHMTHOrO noJjisi. IlpaBuno neBoi pykwu.
Nuaykuusa MarHuTHOTO mojigs. MarHuTHbeIM 1OTOK. OnbiTel @Papajes. DJIEKTPOMArHuTHAsT UHIYKIHS.
Hanpasnenune muaykuuonHoro toka. IIpaBuno Jlenua. SIBnenue camowuayknuu. llepeMeHHBINH TOK.
I'enepatop nmepemenHoro toka. IIpeoOpa3oBanusi sHepruu B ayeKTporeHeparopax. Tpanchopmarop.
[lepenaya >I€KTPUYECKOM SHEPTHMU HA PACCTOSIHUE. DJIEKTPOMArHUTHOE TMOJIEe. DJIEKTPOMArHUTHBIE
BOJIHBL. CKOpPOCTh pPAacHpOCTpaHEHUs JIIEKTPOMAarHUTHBIX BOJH. BlMsHHE 3JIEKTpOMarHUTHBIX
U3NydyeHU Ha KuBble opraHu3mbl. KoisebGartenbHblii KoHTyp. [lonydeHue 3ieKTpOMarHUTHBIX
kosiebanuit. [lpuHIMnbel paguocBs3u u TeneBuacHus. [MaTepdepennns cBera.] DaeKTpoMarHUTHAS
npupona cBeta. [Ipenomnenue cBera. Ilokazarens npenomiienus. [ucnepcus cera. llpera Tem.
[Cnextporpad u crektpockorr.| Tuner ontudeckux cnekTpoB. [CnekrpanbHbiii aHanmm3.| [lornomenue
1 UCITyCKaHHEe cBeTa aToMamu. [IponcxoxkaeHue TMHeNdaThIX CIIEeKTPOB.

@poumanvhele 1adopamopuvie pabomol:

4. W3yueHue sSBICHUS dJIEKTPOMArHUTHOW WHTYKITUH.

5. HaOnropenue CrjionIHOro U IMHEHYaThIX CIIEKTPOB HCITYCKaHUS

IIpeaMeTHBIMM pe3yJIbTATAMHU U3yYEHUS TEMBI SBIISFOTCS:

- TOHMMaHue U CIOCOOHOCTh OIHUCHIBAaTh U OOBSACHATH (PU3UYECKHE SIBJICHUS/TIPOLIECCHI:
JNIEKTPOMAarHUTHAas HMHAYKLMS, CAaMOMHAYKLHMS, MPEJIOMIIEHHE CBETa, JAHUCIEPCHUsS CBETa,
MOTJIOIIEHUE W UCITyCKAaHWE CBETa aTOMaMH, BOBHUKHOBEHHUE JIMHEWYATBIX CIIEKTPOB M3JIYy4EHUS U
MOTJIOLICHUS;

- yYMEHHE JaBaTh oOmpeAeNeHus / omucaHue (QU3NYECKUX MOHSATHI: MarHUTHOE TOJe, JIMHUU
MarHuTHOM WHAYKLIHMH; OJHOPOJHOE M HEOJHOPOAHOE€ MArHUTHOE TMOJIe, MAarHUTHBIA MOTOK,
MIEPEMEHHBIA  DJIEKTPUYECKUA TOK, DJIEKTPOMArHUTHOE II0JI€, 3JIEKTPOMArHUTHBIE BOJIHBI,
AIIEKTPOMArHUTHBIE KOJIEOAHUS, PalMOCBS3b, BUAUMBIA CBET; (DU3MUECKUX BEIUYMH: MarHUTHas
WHIYKIWSA, WHIYKTUBHOCTb, MEPUOJ, YacTOTa M aMIUTUTYAa SJIEKTPOMAarHUTHBIX KojeOaHUuH,
MOKa3aTeNH MPEJIOMIICHHS CBETA;

- 3HaHWE (QOPMYIHUPOBOK, MOHMMAHHE CMBICIIAa U YMEHHE MPUMEHSATh 3aKOH MPEIOMJICHHUS CBETa U
npaBuiio JIeH1a, KBaHTOBBIX OCTYIaTOB bopa;

- 3HAaHME HAa3HA4YeHWs, YCTPOWCTBA M MPUHLUUNA JEHCTBUS  TEXHUYECKUX  YCTPOMCTB:
AIIEKTPOMEXAHUYECKH  WHAYKIMOHHBIA TeHepaTop TMEepPeMEeHHOT0 ToKa, TpaHchopMarop,
KoJiebaTeNbHBIN KOHTYpP; JETEKTOP, CIIEKTPOCKOT, ClIEKTporpad;

- [mOHMMaHHE CYyTHM METOJa CHEKTPAIbHOTO aHAJIN3a U €r0 BO3MOXKHOCTEM .

Ctpoenue atoma u aToMHOr0 sigpa (19 u)

PannoakTHBHOCTh KaK CBHJAETENHCTBO CIOKHOTO CTpOEHHUs aToMoOB. Anb(a-, 6eta- u ramma-
m3nyueHusi. Oneitel Pesepdopaa. SAnepHas monmens atroma. PagnoakTuBHBIE TpeBpalieHUs aTOMHBIX
snep. CoxpaHeHue 3aps0BOTO MU MAacCOBOTO YHCEN MPHU SAJIEPHBIX PEAKIUAX. DKCIEPUMEHTATIbHBIC



METO/Ibl UCCIIEA0OBaHUs YacTull. I [poTOHHO-HENTPOHHAsA MOEIb sA/ipa. DUZUUECKUN CMBICH 3apsIIOBOTO
u MaccoBoro umcen. M3zoromsl. [lpaBuna cmemenust mis anbda- W Oera-pacmajga MpH  SACPHBIX
peakuusx. ODHeprus CBsi3M yactull B snape. Jenenue sigep ypana. llenmnas peakuwus. Snepnas
JHEpPreTHKa. JKOJOTMYeCKHe MpoOiIeMbl pabOThl aTOMHBIX 3eKTpoctaHiuid. Jlozumerpus. [lepuon
nojypacnaaa. 3akOH paJMOaKTUBHOTO pacnaja. BiusHue pagMOaKTUBHBIX H3JIYyYEHUW Ha IKUBbIC
opranusmsl. TepmosiaepHas peakuus. Mcrounuku sueprun CoJiHIIa U 3BE3/I.

Dpoumanvrvle 1a6opamopuvie padomol:

6. V3MepeHHe eCTECTBEHHOTO PAIMAIMOHHOTO ()OHA JO3UMETPOM.

7. VI3yueHue neneHHs sipa aroMa ypaHa 1mo Ggororpapuu TpEKOB.

8. Ormenka nepuo/ia morypacmaia HaXosSIIUXCs B BO3AYXE MPOIYKTOB pacmajia ra3a pajoHa.

9. H3yueHue TPEKOB 3apsHKCHHBIX YACTHII ITO TOTOBBIM (PoTOTpadusiM.

IIpenmMeTHBIMHU pe3yIbTATAMM U3YUECHUS TEMBI SBIISIFOTCS:

- TOHMMaHUE€ M CIOCOOHOCTbh ONMCHIBATH U OOBICHATH (PU3NYECKUE SIBJICHUS: PaJAUOAKTUBHOCTD,
HMOHU3UPYIOIIEE U3ITY4YEHUE;

- 3HaHHUE U CNOCOOHOCTH JaBaTh ONpPEAETICHUS/ONUCAHUS (PU3NYECKUX MOHATUMN: paJlMOaKTUBHOCTD,
anbda-, 6eTa- U raMMa-4acTHILIbl; GU3NYECKUX MOJEIIEI: MOJIETIN CTPOCHUS aTOMOB, MTPEII0KEHHbIE
H. 1. Tomconom u 3. Pesepdopaom; TpOTOHHO-HEUTPOHHAS MOJIEIh AaTOMHOTO sIpa, MOJIETh
mpolecca JeleHds aToMa YypaHa,; (U3MUECKWX BeJIMYHMH: TMOTJIONIEHHAs J103a W3JydeHHUs,
K03 (UIIMEHT KauecTBa, SKBUBAJIEHTHAS /1034, IEpUO/I IOJypacnana;

- YMEHHE MpPHUBOJUTH MPUMEPHl U OOBICHATH YCTPOWCTBO M MPUHLHUI JEHCTBUS TEXHUYECKHX
YCTPOWCTB M YCTAaHOBOK: cueTyuk [eirepa, kamepa BuibcoHa, Mmy3bIpbKOBas KamMepa, sIEpHBIN
pEaKTOp Ha MEJJIEHHBIX HEUTPOHAX;

- YMEHHUE U3MEPATh: MOIIHOCTb J03bl PaJIMOAKTUBHOTO U3IY4YEHUs OBITOBBIM JJO3UMETPOM;

- 3HaHue (OPMYJIUPOBOK, IOHUMAHHE CMbICIIA M YMEHHUE NPUMEHATh: 3aKOH COXPaHEHHsI MacCOBOIO
4HCJIa, 3aKOH COXPAaHEHUs 3apsi/a, 3aKOH PAJUOAKTUBHOTO pacmaia, IPaBUjIO CMEIICHHUS,

- BJIAJICHUE DKCIIEPUMEHTAIBHBIMM METOJAMH HCCIECJOBaHHUSA B IPOLIECCE H3YYEHHUS 3aBHCHUMOCTH
MOILIHOCTH H3JIy4€HUs IPOLYKTOB paclaja paJoHa OT BpEMEHH;

- TIOHMMaHUE CYTH DKCIIEPUMEHTAIBHBIX METOIOB UCCIENOBAHNS YaCTHIL;

- HCHOJb30BaHUE IMOJYYEHHBIX 3HAHMM B MOBCEJHEBHOM KM3HM (OBIT, S3KOJOIHsA, OXpaHa
OKpY>Karollel cpesibl, TeXHUKa 0€30I1aCHOCTH U JIp.).

Crpoenue u 3Boonus Beesiennoii (5 4)

CocraB, crpoenue u mnpoucxoxjaeHue CosnHedHod cuctemsl. [lmaHeTsl W Manble Tena
Conneunoil cucremsl. Ctpoenue, uznydenue u sBomouns CosHua u 3Be3a. CTpoeHue U HBOJIOLUS
Bcenennon.

IIpeaMeTHBIMHU pe3yIbTATAMHU U3YUECHUS TEMbI SBJISIOTCS:

- IPEICTaBIEHHE O COCTABE, CTPOSCHUHM, IPOUCXOXKICHUU U Bo3pacTe COJHEUHON CUCTEMBI;

- yMEHHUE NPUMEHSTh (U3NUYECKUE 3aKOHBI ISl 00BsCHEHUS ABWKEeHU Tu1aHeT COTHEYHOH CUCTEMBI,

- 3HATh, YTO CYIECTBEHHBIMH IapaMeTpaMH, OTIMYAIOIIUMU 3BE3/1bI OT IUIAHET, SIBJIIOTCS UX MACChl
U MCTOYHUKU SHEPruu (TEpMOsIEpPHblE peakUMu B HeIpax 3BE3J U paJuOaKTUBHBIE B HeApax
TJTaHEeT);

- cpaBHMBaTh (usnyeckue U  OpOMTaJbHbIE MapaMeTpbl IUIAHET 3€MHOM  TIpynmel ¢
COOTBETCTBYIOLIMMH NapaMeTpaMu MJIaHEeT-TUTAaHTOB M HaXOJIUTh B HUX 0Ol11ee U pa3IuyHoe;

- 00BsAcHATH cyTh 3pdexra X. lomnepa; dopmynupoBaTb U OOBACHATH CyTh 3akoHa 3. XaObna,
3HaTh, YTO 3TOT 3aKOH SIBUJICS DKCIIEPUMEHTAJIBHBIM INOATBEPKICHUEM MOJIENHM HECTallMOHAPHOU
Bcenennoii, otkpbiToit A. A. @puamaHoM.

Hrorosasi koHTpOIbLHAsA padoTa (2 4)

10



6. CTpyKTYypa THCHUTLTHHBI

7 Kjacc.
Moay Koauuect KoauuecTBo KoaunuectBo
rogue Cojepskanue NporpaMmbI BO 4aCOB J1a0OpaTOPHBIX padoT KOHTPOJIBHBIX
padoT u 3a4eToB
1 BBenenne 4 1 -
I[lepBoHayanbLHBbIE CBEIEHNS 0 CTPOCHUH BelIeCTBA 6 1 1
B3aumopeiicTBue Tea 23 5 1
2 JaBieHue TBepAbIX TeJ, JKUIKOCTEl U ra3os. 21 2 1
Pa6ora n MOIIHOCTB. DHeprus. 13 2 1
PesepB yunrens 1 - 1
Hroro 68 11 5
8 kuacc.
IMoay Koanuecr KoaunyvecTBo KoaunyvectBo
roaue Conepma]{"e MPOrpamMMbl BO 4acoB ﬂaﬁOpaTOpHLIX paﬁoT KOHTPOJBbHBIX
padoT u 3a4eTOB
1 TenJioBble ABJIEHUS 23 4 2
DJIeKTPUYECKHE SIBJICHUSI 9 - -
2 DJIeKTPUYECKHE SIBJICHUSI 20 5 2
DJIeKTPOMArHUTHBIE SIBJIEHUS 5 2 1
CBeTOBbBIE ABJIEHUA 10 1 1
Pe3epB yacoB 1 - 1
Hroro 68 12 7
9 kuiace.
Hony Kosmuect KonunuecTBo KonnuecTBo
roaue Couepma]{“e MPOrPaMMBbI BO 4acCcoB ﬂaﬁOpaTOpﬂbIX paﬁoT KOHTPOJBbHBIX
padoT u 3a4eTOB
1 3aKoHBI B3aMMO/JIEHCTBHS U ABUKEHHUS TeJl 34 2 2
MexaHn4yeckue K0Je0aHus M BOJTHBI. 3BYK 6 -
2 Mexannuyeckne KoJieOaHHs U BOJHBL 3BYK 10 1 1
DJIEKTPOMATrHUTHOE T0JIe 26 2 1
CTpoeHue aToMa U ATOMHOTO siApa 19 3 1
Crpoenue u 3Bosonus Beenennoit 5 - -
Pe3epB 2 1
HTroro 102 8 6




2.3 JlaGopaTopHble padoThl
7 KJace.

Ne
paznena

HaunmenoBanue nabopatopHbIx paboT

Koi-Bo yacos

2

3

4

1

Omnpenenenre HeHbl JeJIEHUs U3MEPUTEIBLHOTO pudopa

N3mepenue pasMepoB MasbIX TEJ

I/I3MepeHI/Ie MacCChI TCJIa Ha PbIYa’KHBIX BECaX

N3mepenue oobema tena

OnpeneneHHe IIOTHOCTU TBEPAOIro TCJIa

['pagynpoBaHue NpyKUHbI U U3MEPEHUE CHIT JTUHAMOMETPOM

HSMepCHI/IC CHJIBbI TPCHUA CKOJIBKCHHUA U CUJIBI TPECHUA KaUCHUA C TOMOINBIO AMHAMOMETPA

OrnpeneneHre BITATKUBAOIIEH CUIIbI, IEUCTBYIONIEH HA OTPYKEHHOE B )KUIKOCTh TEJIO

OO ([N[OOD|O|PB| WIDN

BrisicHeHue ycnoBHil TIJIaBaHUS TeJa B )KUIKOCTH

[N
o

Brrsicuenmne YCJIOBUSA PABHOBECCHUS pblUara

=
=

GO WWLW|W|WIN

Onpenenenne KIIJ[ mpu noabeme Tena no HAKJIOHHOM MIIOCKOCTH

RiRrRr|lRPRrRPrR|RP|IR[R|~

8 Ki1ace.

Ne
paszzerna

HaumenoBanue nabopatopHbIx padboT

Koa-Bo yacos

2

3

1

I/ICCJ'IC,Z[OBaHI/Ie HU3MCHCHUA CO BpEMCHEM TEMIICPATYPEI OCTBIBAIOIICH BOJBI

CpaBHeHI/Ie KOJIMYCCTB TCIIOTHI ITPpHY CMCIIMBAHHWH BObI paanquﬁ TEMIICPATYPhI

I/ISMepeHI/Ie y,HCHbHOﬁ TCIVIOCMKOCTH TBEPJA0ro TCjia

I/ISMepeHI/Ie BJIAJKHOCTH BO3yXa

C6op1<a BHGKTPHHGCKOﬁ LCIIKM U U3MCEPCHHUEC CUJIBI TOKA B €€ PA3JIMYHBIX YHACTKAX

I/I3MepeHHe HAIps’KCHUA HAa PA3JIMYHBIX YyUAaCTKaXx 3HeKTpH‘leCKOI>'I J8(S1004

PCFYHI/IpOBaHI/Ie CHJIBI TOKAa PEOCTATOM

O(IN[OO|O B WDN

NINININ(FP[ R

I/I3MepeHHe COMIPOTUBJICHUA IIPU ITIOMOIIN BOJIBTMETPA U aMIICpMETpPa

I
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9 2 | U3mepenne MOIIHOCTH U pabOTHI TOKA B 3JIEKTPUUECKOH J1amIie 1
10 3 COopka 2JIeKTPOMArHuTa U UCIBITAHUE €r0 JCHCTBUS 1
11 3 N3ydeHue aneKTpuyecKoro ABUraTes NOCTOSSTHHOIO TOKa 1
12 4 [Toyuenune n300pakeHsI MPU IIOMOIIYA TOHKON JTMH3BI 1
9 kiiace.
Ne Ne Koi-Bo wacos
JIP | pasnena HanmenoBanue mabopatopHbIX paboT
1 2 3 4
1 1 HccnenoBanue paBHOYCKOPEHHOTO JBMXKEHUS 0€3 HaualbHOW CKOPOCTH 1
2 1 N3mepenune yckopeHust CBOOOHOTO MaICHUS 1
3 2 | UccrnenoBanue 3aBUCMMOCTH IEPHUOA M YAaCTOTHI CBOOOIHBIX KOJIEOAHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH 1
4 3 N3yuenue sBICHUS 3IEKTPOMAarHUTHOW WHTyKIIUN 1
5 3 Habmtonenue CrionHoro 1 JMHEN4aToro CreKTpoB UCITyCKaHHs 1
6 4 N3mepenune ecTeCTBEHHOTO PaJMaIlHOHHOTO (DOHA TO3UMETPOM 1
7 4 | 3ydenwue neneHus sapa atoma ypana no pororpaduu TpeKoB 1
8 4 | V3ydyeHue TpeKOB 3apspKEHHBIX YaCTHUIL M0 TOTOBBIM (hoTorpadusm 1
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7. Onucanme y‘leﬁHO-MeTOlII/I'{eCKOFO H MaTepUHAIBbHO-TEXHHYECCKOT0 odecneyeHns

06pa30BaTeJ’le0F0 nmpouecca

1

IleuaTHbIe MocoOUs

1. A.B. Ileppuukun, H.B. ®unonosuuy, E.M. I'yrhuk. IIporpamma ocHOBHOro ooOuiero
obpazoBanus. @usnka. 7-9 knaccel./ Paboume mporpammel. @usuka 7-9 kmacc.coct. E.H.
Tuxonosa.- M.: [Ipocda, 2015

2. OenepanbHBIA TOCYAAapCTBEHHBIH 00pa30BaTENbHBIA CTaHAAPT OCHOBHOTO  OOIIEro
oOpa3zoBanus (yTBEp>KICHHBIN IpruKa3oM MuHuUCTepcTBa 00pa3oBaHus U Hayku Poccuiickoii
®enepauuu ot 17.12. 2010 1. Ne 1897)

3. A.B. Ileppimkun «®Pusuka 7 xinace»: yaeOHUK i 001mIe00pa3oBaTeIbHBIX YIPEIKICHHA. —
M.: Ipoda, 2016

4. A.B. Ilepprukun «®usuka § kmaccy: yaeOHUK it 0011€00pa30BaTEeIbHBIX YUPEKICHUMA. —
M.: JIpoda, 2017

5. AB. [lepblmkuH, E.M. ['yrHuK «Dusuka Oxmacey: Y4EeOHUK s
obmreoOpazoBarenpHBIXyUpexacHuA. — M.: [Ipoda, 2018

6. Jlykammk B.1. CoopHUK 33124 10 pusuke 11 7-9 kiraccoB 00mieo0pa3oBaTeIbHBIX
yupexaenuii — M.: [Ipocsemenne, 2011

Oo6pa3oBarejibHbI€ TMCKHU

konpHbIN (u3nueckuit sxcnepumMent (7-11 kmace)

MartepuajibHO-TEXHHUYECKOE oDecreyeHne

KoMmnekt JaeMOHCTpallMOHHOTO M JJabopaTopHOro  00opyAoBaHMs 1O  (MEXaHUKe,
MOJIEKYJIApHON  (PHU3UKe, DJIEKTPOJAMHAMHUKE, ONTHKE, aTOMHOW U sjaepHOW (Qusuke) B
COOTBETCTBUHU C NepeUyHeM yueOHOTro 00opy1oBaHus N0 (HU3HKE A1 OCHOBHOM IIKOJIBI.

Y4yeOHO-TpaKTHUYECKOE U YUeOHO-J1a00paTopHOe 000PYA0BAHHE

7 kaacc:

CBUHIIOBBIC IWJIAH]IPHI.

Mogenu KpUCTAITMIECKUX PEIIETOK.

JleMoHCTpaIMoOHHbIE JUHAMOMETPHI.

[ITap ITackans.

[Tcuxpomerp

CooOmmaronuecs: CoCcybl.

[Tap ans B3BEIIMBaAHUS BO3IyXa.

Bbapomerp-anepou

MaHOMEeTpBI JKUAKOCTHBIN U METANTMYECKHUH.
JleMoHCTpaIMOHHbIE OJIOKH U PhIYary.

Mastauk MakcBenna

Kommnekt 7.1: MEH3ypKH, CTaKaHbI, KOJIOBI.

KomriexT 7.2: THHEHKH, UTOJIKH.

KommutekT 7.3: Bechl ¢ pasHOBecamMu, HAOOP TeJI [T B3BEIIMBAHUSI.
KommuiekT 7.4: nuHaMOMETpHI JTaOOpaTOPHBIC, IIITATHBEI.
Kowmmnekr 7.5: nepeBsiHHbIE OpyCcKH, HAOOP TPY30B.
Kowmmnekr 7.6: peruaru, Habop rpy30B, JIMHEHKH, AUHAMOMETPHI.
Kowmrnekt 7.7: nepeBsiHHbIEC JOCKU, IUHEUKH, JePEBIHHbIC OPYCKH, IITATUBBI, TUHAMOMETPHI.
8 kiacc:

[Tpubop mist IeMOHCTpaIK IEHCTBHUS U3ITyUEHUS.

Mogenb nBUraresnsi BHyTpEHHETO CTOpaHusl.

Mojiens napoBoit TypOUHBI.

Habop no snektpuzanuu Tei.

DIEKTPOMETP, SIEKTPOCKOII.

OnextpodopHas MalIuHa.

JleMOHCTpaIMOHHBIN TaIbBAHOMETP.

MarunuTHas cTpeska Ha MOJICTaBKe.

JleMOHCTpaIMOHHbIE aMIIEPMETP U BOJBTMETP.

Habop 1o MarHUTHBIM TMOJISIM.

HaGop no ontuke.

KomrmiekT 8.1: kajopuMeTp, MEH3YPKa, TEPMOMETP, CTaKaH




Kommnexr 8.2: crakaH, KaJJOpUMETp, BECHI, THPU, TEPMOMETP.

Kowmmnexkr 8.3: Gatapeiika 4,58, 1amia, amnepMeTp, IpoBoa, KIItoY.

Kowmmnexkr 8.4: 6atapeiika 4,58, 1amiia, BOJILTMETP, PE3UCTOPBI, MPOBOJIA, KITFOU.

Kowmmnexkr 8.5: GaTapeiika 4,58, peocTaT, aMIiepMerp, MpoBO/ia, KITFOY.

Kowmrmnekr 8.6: 6aTapeiika 4,58, MPOBOJIHUK, aMIIEPMETP, MPOBOJIA, KITFOY, BOJIETMETP.
Kowmrekr 8.7: GaTapeiika 4,58, 4achl, aMIiepMeTp, IPOBOJIA, KITFOY, BOJIBTMETP, JIaMIIa.
Kowmrekr 8.8: GaTapeiika 4,58, TpoBOoJIa, KIIIOY, PEOCTaT, KOMIIAC, JICKTPOMArHHT.

Kommuiext 8.9: monens anexkTpoaBuraress, 0atapeiika 3,68, MpoBojaa, K04

Kommiext 8.10: coGuparorias JinH3a, 3KpaH, JamMIia, U3MEpUTEIIbHAS JICHTA.

9 kJaacc:

[Tpubop uist IEMOHCTPAIMH B3aUMOICHCTBUS TEIl

HaGop no mexannke

Ha6op monocoBbIx MarHuToB.

HaGop mo Bo1HOBOI oNTHKE.

Kommutekt 9.1: 5xeno6, MeTamTnyecKuil MUINHAD, IIApUK, U3MEPUTETbHAS JICHTA, YacChl.
Kommnekt 9.2: mtatiB ¢ MyQToii U JTankoi, mapuKk Ha HUTH JUInHOHN 120 cM, yachl.

Kowmrekt 9.3: MmmmmunamMmnepMeTp, KaTylka-MOTOK, yrooOpa3Hblii MarHUT, ICTOYHUK MTUTAHUS,
KaTyllKa C JKEJIE3HBIM CEpJICYHHKOM, pEeocTaT, KJI0Y, IPOBOJAa, MOJEIh TeHeparopa
MEKTPUIECKOTO TOKA.

Kommiekt 9.4: doTtorpaduu TpeKkoB 3aps>KEHHBIX YaCTHIL

HartypajibHble 00beKThbI

Bopa ropsiuas u xosnoiHast
Coub

Kpyna B accoprumente
JKenesnble onmuiaku
[TapaduHoBBIC CBEYH

JleMOHCTpalIMOHHBbIE TOCOOMS

I'nmoGyc Jlynst

Tennypuii

[TapoBas TypOuHa

Monens nBUraTesnst BHyTPEHHETO CTOpaHUs
Mastauk Makcgenna

DnektpodopHas MalImHa

Monenu noxynpoBOAHUKOBBIX IPUOOPOB
Bbapomertp-aneponn

Kamepron

Konnencarop nepeMeHHON €eMKOCTH
DIIEKTPOMETP

KuakocTHbld MaHOMETP

IIcuxpomeTp

8.TpeGoBaHus Kk 00yuyamMMcst

Mexannyeckue siBJICHUSA

BbInyCKHUK HAYYHUTCH:
pacro3HaBaTb MEXaHUUYECKHUE SIBJICHUS U OOBSICHATh HA OCHOBE UMEIOIUXCS 3HAHUH OCHOBHBIE
CBOMCTBA WM YCIOBHUS IIPOTEKAHUsS OTUX SBICHUW: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHEHHOE BM)KEHUE, CBOOOJIHOE MajIeHHue TeJ, HEBECOMOCTh, PABHOMEPHOE JIBU)KEHUE
[0 OKPYKHOCTH, WHEPLMs, B3aUMOJICHCTBUE Tel, Ie€peladya JIaBJICHUS TBEPABIMU TeEIaMHU,
KHUJIKOCTSIMU M ra3amH, aTMOoc(epHOe JaBieHME, IJaBaHUE TeJ, paBHOBECHE TBEPABIX Tel,
KoJsiebaTeabHOe IBUKEHNE, PE30HAHC, BOJIHOBOE JIBUKECHHUE;
ONMCBHIBATh HM3Yy4YCHHBbIE CBOICTBA Tel W MEXaHMYECKHE SBJICHHS, HCHOJb3Yysd (U3NYEecKHe
BEJIMYUHBL: IIyTh, CKOPOCTb, YCKOPEHHUE, Macca Teja, IUIOTHOCTh BEIECTBA, CHUJIA, JABJICHUE,
UMIYJbC Tejla, KUHETHYEeCKas HSHeprus, MOTEHIHAlbHAs SHEprus, MexXaHudyeckas pabora,
MexaHuueckass MouiHocts, KIIJ[ mpoctoro mexanusma, cuiia TpeHMs], aMILIUTYZAA, NEPUON U
4acToTa KoJeOaHUH, AJIMHA BOJIHBI U CKOPOCTh €€ pacpOCTpaHEHUs; IIPU OMMCAaHUU TPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIOJB3YEMBbIX BEJIMYMH, UX OOO3HAYEHHS U EIUHUIIBI
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M3MEPEHHUs, HaXOAUTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMYUHY C APYTrHMH
BEJIMYMHAMY;
aHAJM3UPOBATh CBOMCTBA TEJI, MEXaHUYECKHE SIBIICHUS M IPOLIECCHI, MCHOJb3Yys (hu3nyecKue
3aKOHbl M IPHUHLMIBL 3aKOH COXPAaHEHUS OHHEPIrUH, 3aKOH BCEMHUPHOIO TATOTEHHS,
paBHOnencTByromas cuna, I, II u III 3axkonsl Hel0TOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOH
I'yka, 3akon Ilackans, 3akoH Apxumena; IpU 3TOM paszinyaTh CIOBECHYIO (POPMYJIHPOBKY
3aKOHA ¥ €r0 MaTeMaTUYECKOE BEIPAKECHHUE;
pa3nuyaTtb OCHOBHBIE NPU3HAKM HW3YYCHHBIX (U3WYECKHX MOJENei: MarepuaibHas TOYKa,
HMHEpLUaIbHAs CUCTEMA OTCUYETA;
pemarh 3a7ayd, HUCHOJbB3ys (U3NYECKUE 3aKOHbl (3aKOH COXpPAHEHHWsS SHEPruM, 3aKOH
BCEMUPHOIO TATOTeHUs, NpuHuuN cyneprnosunuu cwi, I, II u III 3axkonsl HeroTOHA, 3aKoH
COXpaHEHHUs umMmIyibca, 3akoH ['yka, 3akoH Ilackans, 3axkoH Apxumena) u GopMydbl,
CBS3BIBAIOIIME (PU3MUECKHE BENUYMHBI (IIyTh, CKOPOCTb, YCKOPEHHE, Macca Tela, IJIOTHOCTh
BEILIECTBA, CUJIA, JTABJICHUE, UMITYJIbC TEJla, KUHETUYECKasl DHEPrus, NOTCHIUAIbHAs SHEpPIus,
MexaHuyeckas pabora, MexaHuyeckas MouiHocts, KIIJ[ mpocroro mexanusma, cuiia TpeHUs
CKOJIbKEHUS, aMIUIUTY/a, MEepuoJ M 4YacToTa KojeOaHuM, [UIMHA BOJHBI M CKOPOCTh €€
pacnpoCTpaHeHus): Ha OCHOBE aHaJM3a YCJIOBHS 3a/laddl BBIIAENATH (PU3NYECKUE BEIUYUHBI U
(hopMyIibl, HEOOXOIUMBIE [Tl €€ peleHus], U IPOBOJUTH PACUETHI.

Buinycknuk nonyuum 603mMo03cHOCHb HAYUUMbCA:
UCNONb306AMb 3HAHUS O MEXAHUYECKUX AGNEeHUAX 6 NOBCEOHEeSHOU JiCU3HU 0N obecnedenus
bezonacnocmu npu obpaweHuu ¢ npubopamMu U MEeXHUYeCKUMU YCmpoucmeamu, Ol
coxpaHerusi 300pP06bs U COONIVOEHUS HOPM IKOTIOSULECKO20 NOBEOEHUs 8 OKpYdIcaloujeli cpeoe;
npugoOUMd NpUMEPbl NPAKMUYECKO20 UCNONb308AHUA YUUYECKUX 3HAHUL O MEeXAHUYECKUX
AGNEHUAX U U3UYECKUX 3AKOHAX, UCHONb308AHUS BO300HOBIAEMbIX UCMOYHUKOE OHEP2UU
9KONIO2UUECKUX NOCTOCMBUL UCCIE008AHUSA KOCMUYECKO20 NPOCMPAHCEA,;
paznuuams 2paHuybl NRPUMEHUMOCIU QUIUYECKUX 3AKOHO8, NOHUMAMb 8CeoOwjull xapakmep
GyHOamenmanvhvlx 3aKOHO8 (3AKOH COXPAHEHUs MeXAHU4YeCKOU Hepeuu, 3aKOH COXPAHeHUs
UMNYNIbCA, 3AKOH GCEMUPHO20 MA20MEHUs) U O2PAHUYEHHOCMb UCNOAb308AHUS YACHHbIX
3akoHo8 (3axon I'yka, 3akon Apxumeoa u op.);
npuUémam noucka u opmynuposKu 00KA3AmenrbCme 8blOUHYMBIX SUNOME3 U MeOPemuyecKux
86160006 HA OCHOBE IMNUPUUECKU YCIMAHOBNEHHbIX (haKmos;
HAX00Ums A0eK8amuyr npeolodiceHHol 3a0aye uauueckyo Mooeib, paspeuams npooiemy Ha
OCHO6€ UMEIWUXCA 3HAHUL NO MEeXAHUKe C UCNOJIb306aHUEeM MamemMamuiecko2o annapamad,
OYEeHUBAMb PEanlbHOCHb NOLYYEHHO20 3HAYEHUs (DUUUECKOU GeNUUUHDL.

TemioBbie sABJICHUSA

BbINyCKHUK HAYy4YUTCH:
pacro3HaBaTh TEIUIOBbIE SIBICHUS M OOBSCHATH HAa OCHOBE HMEIOIIUXCS 3HAHUM OCHOBHbBIE
CBOMCTBA WJIM YCJIOBHS NPOTEKAaHUs 3TUX sABIeHUM: auddy3us, usmenenne oobEma Ten Mpu
HarpeBaHuM (OXJaKIACHUH), O0JIbIIask CAKUMAEMOCTh Fa30B, Maylasi CKUMAEMOCTb KHUJIKOCTEH U
TBEPABIX TEN; TEIUIOBOE PABHOBECUE, MCIIAPEHUE,KOHJCHCALMS, IIIaBJICHNUE, KPUCTAJUIM3aLMs,
KUIIEHUE, BJIaKHOCTh BO3]lyXa, Pa3JIMYHbIE CIIOCOOBI TEILIONEpe1aun;
OIMCBIBATh U3YyUCHHBIE CBOMCTBA TEJ U TEIJIOBBIE SBJICHUS, UCIIONb3Ys (PU3NUYECKHUE BETUUUHBIL:
KOJINYECTBO TEIUIOTHI, BHYTPEHHsS DHEPIus, TEMIEPATYPa, yAeIbHas TEIIOEMKOCTh BELIECTBA,
ylelnbHas TeIIoTa IUIaBJIeHHUS W MapooOpa3oBaHMs, yJelbHas TEMjoTa CrOpaHUs TOIUIMBA,
KOA(Q(QUIMEHT TOJEe3HOro JCWCTBUS TEIUIOBOIO JBUraTels; HpPU ONHCAHUU MPAaBUIIBHO
TPAaKTOBaTh (PU3MUYECKHI CMBICT HCHOJIB3yEeMBIX BEIWYMH, UX OOO3HAYEHMS U EIAUHUIIBI
U3MEPEHHUs, HaXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (PU3MUYECKYIO BEIMUYUHY C APYTrUMH
BEIINYUHAMU;
AQHAJIM3UPOBATh CBOMCTBA TEJI, TEIJIOBBIC SBICHUSA U IIPOLIECCHI, UCIIOJb3Ys 3aKOH COXPaHEHUS
SHEPIUH; Pa3INUaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U €r0 MAaTEMaTHYECKOE BhIPAKECHUE;
pasynyaTh OCHOBHBIE IIPU3HAKU MOJEIIEH CTPOCHMS I'a30B, )KUIKOCTEH U TBEPABIX TEII;
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pemate 3a7add, UCHOJB3Ys 3aKOH COXpPAaHEHUsS SHEPrUU B TEIUIOBBIX Mpoleccax, (HOpMYIIbI,
CBS3BIBAIOINNME (DU3UYCCKUE BEIUYMHBI (KOJMYECTBO TEIUJIOTHI, BHYTPCHHSS DHEPrus,
TEeMIeparypa, yaelbHas TEIIOEMKOCTh BEIIECTBA, YyJAENbHAs TEIUIOTa IUIABJICHUS U
napooOpa3oBaHus, yIeJIbHAS TEIJIOTa CTOPAHUS TOILIMBA, KOA(PPHUIMEHT MOJIE3HOTO ACHCTBUS
TEIUIOBOTO JIBUTATEJNsI): HA OCHOBE aHAJM3a YCIOBUS 33/Ia4H BBIJICIATH (DU3HUECKUE BEITHUHHBI
1 (OPMYIIBI, HEOOXOAUMBIE [Tl €€ PEIICHUS,  POBOUTH PACUETHI.

Boinycknuk noayuum 603mMo0MCHOCHb HAYUUMBCA:
UCNONb308aMb 3HAHUA O MENI0BbIX ABNEHUAX 6 MNOBCEOHEBHOU JHCU3HU 0/ obecneyenus
bezonacnocmu npu obpaweHuu ¢ npudOpaMU U MEeXHUYeCKUMU YCmpoucmeamu, OJisl
COXpaHeHUsi 300p06bsl U COONIOOEHUSL HOPM IKON02UUECKO20 NOBeOeHUs 8 OKpYicalowell cpeoe;
NpUBOOUMb  NPUMEPLL  IKOJIOSUYECKUX NOCIeOCMEUll  pabomvl Osuecamesieli  8HYMPEeHHe20
ceopanus (/[BC), mennosuix u euopoanekmpocmanyuii;
npuUeoOUMd NpUMepbl  NPAKMUYECKO20 UCHONb308AHUS  (DUBUYECKUX 3HAHULL O Menio8blx
ABNEHUSX,
Pazuuams epaHuybl NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMb 8CeoOuull xapakmep
@yHOaMeHMANbHBIX PUULECKUX 3AKOHO8 (3AKOH COXPAHEHUs SHepeUull 8 Mmenio8blx npoyeccax)
U 02PAHUYEHHOCMb UCNOTIL308AHUS YACTHBIX 3AKOHO8;
npuémam Noucka u opmyauposKu 00KA3AmMenIbCme 8blOBUHYMbBIX SUNOME3 U MeoPemuyecKux
86160006 HA OCHOBE IMNUPUYECKU YCIMAHOBIEHHBIX (haKmos,
HAXo00Ums a0eK8ammuyro npeoloAHCeHHOU 3a0aye Puauueckyio Mooeib, paspeuams npooiemy Ha
OCHOBE UMEIOWUXCS 3HAHUL O MEeNJI08bIX ABNEHUAX C UCHONb30BAHUEM MAMEMAMUYecKoeo
annapama u OYyeHUu8ams peaibHOCMb NOLYYEeHHO20 3HAYEHUs (DUBULECKOU GeTUUUHDL.

DJIeKTprYecKre U MATHUTHBIE SIBJICHUS

BbINMyCKHUK HAYYUTCS:
pacrno3HaBaTh 3JEKTPOMAarHUTHBIE SBICHHUS U OOBSACHATH HAa OCHOBE HMEIOIIMXCS 3HAHUI
OCHOBHBIE CBOWCTBA WM YCJIOBHS NPOTEKAaHUS ATHX SBJIECHUMN: JJEKTpU3alus Ted,
B3aUMO/JICHCTBUE 3aps/IOB, HAarpeBaHHE IPOBOJHHMKA C TOKOM, B3aUMOJICHCTBHE MAarHuTOB,
ANIEKTPOMArHuTHasE MWHAYKIUS, JACWCTBUE MArHUTHOTO TOJS Ha TMPOBOAHHK C TOKOM,
MPSIMOJIMHEHOE PAacIIPOCTPaHEHHUE CBETa, OTPaKEHHUE U MPEIOMJICHHE CBETA, TUCIIEPCUs CBETA;
OTHCHIBATh M3YUYEHHBIE CBOMCTBA TeNl U JIEKTPOMArHUTHBIE SIBICHUS, UCHOJIb3yd (U3NUYECKUE
BEITMYMHBI: DJIEKTPUYECKUN 3apsl, cuja TOKa, 3JIEKTPHUYECKOE HANpPsDKEHUE, 3JICKTPUUYECKOe
CONPOTHBIICHHUE, YACIbHOE COMPOTHUBIIECHUE BEIIECTBA, paboTa TOKA, MOIIHOCTh TOKa, OKYCHOE
paccTosiHMe W ONTHUYeCKas CWJa JIMH3bI, MPU ONKUCAHUU IPABHIBHO TPAKTOBaTh (PU3UUYECKUI
CMBICIT HCHOJB3yEMbIX BEIUYMH, UX OOO3HAYCHHS M EIUHUII U3MEpEeHMs]; YKa3bIBaTh
(hopMyIibl, CBSI3BIBAIONINE JaHHYIO (DU3HUECKYIO BETUUYHUHY C IPYTMMH BEIMYMHAMU,
aHAJIM3UPOBATh CBOWCTBA Te€J, ODJIEKTPOMATHUTHBIC SBJICHUS M MPOIECCHI, HCIOJb3YS
(u3nuecKkrue 3aKOHBI: 3aKOH COXPAHEHUS JJIEKTPUYECKOro 3apsna, 3akoH Oma s ydacTka
uenu, 3akoH Jxoyns—JleHna, 3aKOH NPSMOJMHEHHOTO PACIPOCTPAHEHHsI CBETA, 3aKOH
OTpa)XCHMsI CBETA, 3aKOH MPEOMIICHUS CBETA; IIPU 3TOM PA3IUYaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U €ro MaTeMaTU4YeCKOE BhIPAKEHUE;
pemath 3aJa4yd, MCMoib3ysd (u3udeckre 3akoHBI (3akoH Oma [ ydyacTka IIelH, 3aKOH
Jlxoyns—IJleHna, 3akOH IPSIMOJIMHEWHOTIO PAcHpOCTPAHEHUs! CBETA, 3aKOH OTPaXKeHHs CBETA,
3aKOH TpENOMJICHHUS CBeTa) U (OPMYIbI, CBS3bIBAIOIINE (PU3UUYECKHE BEIWYMHBI (CHJIa TOKa,
ANEKTPUYECKOE HAMPSKEHUE, DIEKTPUUYECKOE CONPOTUBIIEHUE, VYAEIbHOE COMNPOTHUBIICHHUE
BEI[ECTBA, pab0oTa TOKa, MOIIHOCTh TOKA, (DOKyCHOE PAaCCTOSHHE U OMNTHYECKas Cuja JTUH3BI,
(dbopMyInbl pacyéTa dMEKTPUUECKOTO COMPOTHBIICHUS MPH MOCIEI0BATEIILHOM U MapaieIbHOM
COCIMHEHUU TPOBOJHUKOB); HAa OCHOBE aHalW3a YCIOBUS 3aJayd BBLACTATH (DHU3HUECKUE
BETTUYHMHBI ¥ (POPMYITBI, HEOOXOAUMBIE JIJIs €€ PEIIeHUs, U TIPOBOIUTH PACUETHI.

Boinycknuk nonyuum 603M0MHCHOCHIb HAYUUMBCA:
UCNONb308aMb  3HAHUSL 00 2NeKMPOMASHUMHBIX AGNEHUAX 8 NOBCEOHEGHOU JHCUZHU Ol
obecneyenuss bezonacHocmu npu obpawjenuy ¢ npudbopamu U MexHUYecKumMu yCmpoucmseamu,
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011 COXpaHeHUst 300p08bsl U COONOOEHUSL HOPM IKOLOSUUECKO20 NOBEOCHUsl 8 OKpYicaiouell
cpeoe;

npueooUmd  NpUMepbl  NPAKMUYECKO20  UCNONb308aHUA  QU3UYECKUX — 3HAHUU O
INEKMPOMASHUMHDBIX AGNEHUX,

pazuuams epaHuybl NPUMEHUMOCIU QU3UYECKUX 3AKOHO8, NOHUMAMb 8CeoOuull xapakmep
@PYHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUs JIeKMPUIecKo20 3apsaoa) U 02paHuyeHHOCHb
UCNONb308AHUS HACMHBIX 3aKOHO8 (3akoH Oma 0na yyacmka yenu, 3akou [owcoyrs—/lenya u
op.);

npuémam nocmpoenus Quuveckux mooenel, NOUCKA U QOPMYIUPOSKU OOKA3AMENbCME
BbIOBUHYMBIX 2UNOMeE3 U MeOPEeMUUeCKUX 8bl80008 HA OCHOBE IMNUPUYECKU VCMAHOBLEHHbIX
Gaxmos;

HAxXo0Uums a0ek8ammuyro npeodiloAHceHHol 3a0aye huauueckyio Mooeib, paspeuiams npooiemy Ha
OCHOBe  UMEIWUXCA 3HAHULL 00  IIEeKMPOMASHUMHLIX — AGNEHUAX C  UCNOJb308AHUEM
MamemMamuyecko20 annapama U oyeHu8amy peaibHOCHb NOJIYYEHHO20 3HAYeHUs u3uuecKol
BEUYUHDI.

KBaHTOBBIE AABIEHUSA

BpInycKHUK HAy4YHTCSH:
pacro3HaBaTh KBAaHTOBBIC SIBJICHHS W OOBSCHATH Ha OCHOBE WMMEIONIUXCS 3HAHWUH OCHOBHBIC
CBOWCTBA WJIM YCJIOBHS TIPOTCKAHWS OJTHX SBJIICHHHA: €CTECTBEHHAs ¥ HMCKYCCTBEHHAs
PaMO0aKTUBHOCTh, BOSHUKHOBCHHE JTMHEHYATOTO CIICKTPA U3ITydEHUS;
OTIMCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHUS, UCIOJB3ys (U3MUECKHUE BEIMYUHBI: CKOPOCTH
AIIEKTPOMATrHUTHBIX BOJIH, JUTMHA BOJIHBI M YacTOTa CBETA, IEPHO/I MOJTypacnaaa; Mpu OMUCAHUT
MPAaBHJIBHO TPAKTOBATh (DU3WYCCKHI CMBICT HCIOJIB3YyEeMBIX BEIUYMH, MX OOO3HAYCHUS U
SIMHUIIBI U3MEPEHUS; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE JaHHYIO (QU3NYECKYIO BEIUYHHY C
JIPYTUMH BETUYMHAMH, BBIYUCISTH 3HAYCHHE (PU3NICCKOI BETMINHBL;
aHAJTM3UPOBATh KBAHTOBBIC SIBJICHHS, WCIIONB3YS (U3WYECKHE 3aKOHBI W TIOCTYNIATBI: 3aKOH
COXpaHEHHsI DHEPTrUH, 3aKOH COXPAHEHUS JJICKTPHUYECKOTO 3apsijia, 3aKOH COXpaHCHUS
MacCOBOTO YHUCIIA, 3AKOHOMEPHOCTH MU3JTYYCHUS M MOTJIONICHHUS CBETa aTOMOM;
pa3nuyath OCHOBHBIC NMPHU3HAKU IJIAHETAPHOW MOJIENIM aToMa, HYKJIOHHOW MOJICIM aTOMHOTO
Aapa;
NPUBOAMTH TPHUMEPHl TPOSIBJICHHS B TPUPOAEC H  MPAKTHYECKOTO  HUCIIOJIb30BaHUS
palMOaKTUBHOCTH, SIICPHBIX U TEPMOSACPHBIX PEAKINH, THHEHYATHIX CIICKTPOB.

BoinyckHuk nosiyuum 603M0MNCHOCHIb HAYUUMBCA:
UCNONb308aMb NONYYEHHbIe 3HAHUS 8 NOBCEOHEGHOU JICUSHU NpU 0OpaujeHuu ¢ npubopamu
(Cuemyux UOHUBUPYIOWUX Yacmuy, 003UMemp), 0l COXPAHEHUs: 300P08bs U COONOOEHUSL HOPM
9KONI02UYECKO20 NOBEOCHUSL 8 OKpYcalouell cpeoe;
COOMHOCUMb IHEPSUIO CEA3U AMOMHBIX A0€p ¢ 0epeKmom maccol,
npUBOOUMb NPUMEPDL GIUAHUSL PAOUOAKMUGHBIX UZTYUEHUL HA JCUBLLE OPCAHUIMbL, NOHUMAMb
npuHyun oetucmeusi 003umMempa,
HOHUMAMb  9KOJI02UYECKUe NpoONemMbl, BO3HUKAOWUE NPU  UCHOIb30BAHUU — AMOMHBIX
INEKMPOCMAHYUU, U NYMU  PeuweHus: Mux npooaem,nepCcnekmuebl  UCNOIb308AHUS
VAPABAAEMO20 MEPMOAOEPHO20 CUHMES .

DJIEeMEHTHI ACTPOHOMMH
BpInycKHUK HAYYHTCSH:
pas3nuyaTh OCHOBHBIE MPHU3HAKKM CYTOYHOTO BpalleHUs 3BE3AHOTO Heba, MBXeHUS JIyHBI,
CoJIHIIa ¥ IIJJAaHET OTHOCHUTEIIBHO 3BE3;
MMOHUMATh PA3INYUS MEXKIY TeIMOLEHTPUUYECKON U T€OIEHTPUUECKOM CUCTeMaMu MUpa.
Buvinycknuk noayuum 603mM0M4CHOCHIb HAYUUMBCA:

18



- YKaswleamv oOuwue ce0UCmea u OMauYUs NIAHem 3eMHOU SPYNNbl U NIAHEeM-2U2AHmMO8, MAbIX
men Conneynoil cucmemvl U OOALUWUX NIAHEM, NOJb306AMbC KAPMOU 36E30H020 Heba npu
HAOI0OEeHUsX 36E€30H020 Heba,

- paziuuams OCHOBHLLE XAPAKMEPUCMUKU 36830 (pasmep, yeem, memnepamypa), COOMHOCUMb
yeem 36306l ¢ €€ memMnepamypol;

- paziuuame cunomesvl 0 npoucxodxicoernuu ConHeuHoU CUcmembl.

9. Cucrema OLlCHUBAHUSA yJallluXcCsi.

1. OyeHnka nucbMeHHBIX KOHMPObHBIX PAOOmM 00yUarwuxca no gusuxe.
OTBeT OLIeHUBAETCSA OTMETKOM «5», ecJIu:
° paboTa BBITOJIHEHA TIOJIHOCTHIO;
° B JIOTMUECKHUX PACCYXJECHUSIX U 000CHOBAHUHU PEIICHUsS HET MPOOETIOB U OMHO0K;
o B PEIIEHUHU HET MAaTEMaTUYECKUX OMMUOOK (BO3MOKHA OJTHA HETOYHOCTH, OTIHCKA,

KOTOpas He SIBJISIETCS CIeICTBUEM HE3HAHUS WJIM HETIOHMMaHUs y4eOHOTO MaTepuana).
OtrMeTKa «4» cTaBUTCH B CJIeYIOIIMX CJy4YasaX:

J paboTa BBITOJIHEHA TIOJHOCTHIO, HO 00OCHOBAHUS I1ar0B PEIICHHS HET0CTATOYHbI
(ecn ymeHHE 000CHOBBIBATH PACCYKJEHUS HE SBJBUIOCH CIIEIUATBLHBIM 00BEKTOM ITPOBEPKH);
J JOTIYIIIEHBI OJTHA OIMHMOKA WIJIA €CTh IBa — TPHU HEJI0UETA B BHIKJIAJIKAX, PUCYHKAX,

yepTexax Win rpadukax (eciau 3T BUIbI pabOT HE SBISIINCH CIIEUATbHBIM 00BEKTOM ITPOBEPKH).
OtMmeTKa «3» CTABUTCS, €CJIM:
. paboTa BBINOJHEHAa MPaBUIBHO Ha JBE TPETH;
J JIOTyILIeHO OoJiee 0/1HOM rpyOoii omnOKu, He 0oJiee TpeX HErpyObIX OMIMOOK, OJJHOU
HErpyOo# omuOKN 1 TPEX HEAOUETOB, IPU HATUYUHU YETHIPEX-TISITH HETOYETOB.
OTMeTKAa «2» CTABUTCH, €CJIN:
o BBITIOJIHEHO MEHEeE JABYX TpeTei paboThl;
. JOTYIIEHBI CYIIIECTBEHHBIE OMMOKH, MMOKA3aBIINe, YTO OOyJaroIuiics He o0IaaaeT
00s3aTeNbHBIMU YMEHUSAMH T10 IaHHOM TeMe B TIOJIHOM Mepe.
2.0uenka nadbopamopnvlx padom no gusuxe.
OTMeTKa «5» CTaBUTCS, €CJIN YYaAIIUiics:

° MOJTHOCTBIO BBITIOJTHUII paboOTy ¢ COOMIOCHUEM BCEe HEOOXO0IMMOM
MOCJIEI0BATEIILHOCTH TIPOBEICHHUS OIBITOB U M3MEPECHHIA;

° CaMOCTOSITEJIPHO U PAIIMOHAIBHO MOHTHPYET HEO0X0IMMOEe 000pyA0BaHUE;

° BCE OTIBITHI IIPOBOJIUT B YCIOBUSIX, 00ECIICUNBAIOIINX MTOJTYICHHE MPABIIIBHBIX
pe3ynbTaTOB U BHIBOJIOB;

° cobnroaaet TpeGoBaHUS MpaBuUil 0€30MACHOTO TPY/a;

° B OTU&TE MPaBUIILHO U aKKYPaTHO BBIMOJIHSET BCE 3aMUCH, TAOIUIIbI, PUCYHKH,

YEPTEKH, TPAPUKU, BBIYUCIICHHS; TIPABUIIHHO BBITIOIHAET aHAJIW3 TIOTPEITHOCTEH U3MEPEHHUS.
OT1MmeTKa «4» CTABUTCSH, €CJIH YYALMUACH
° BBITIOJTHIII pabOTy B COOTBETCTBUH C TPEOOBAHUSIMH K OLIEHKE «5», HO AOMYCTHUI
JIBa-TPU HEAOYETa WK He OoJiee OAHON Herpyooi OIIMOKY U OJJHOTO HeJOoYeTa.
OT1MmeTKa «3» CTABUTCSH, €CJIH YYALMIUACH

° BBITIOJTHIII PabOTy HE MOJTHOCTHIO, HO 00BEM BBITIOJIHEHHOUW YaCTH TaKOB, UTO
MO3BOJISAET MOJYYUTh MPABUIIbHBIE PE3YJIBTATHI U BHIBOJIbBI;
° B XO/I€ MPOBEACHUS OTIBITA M U3MEPEHUIN ObUTH JOMYIIEHBI OMIHOKH.
OTMeTKa «2» CTABUTCSH, €CJIH YYAIMHCH:
° BBITIONTHIIT paboTy HE MOTHOCTHIO U 00BEM BBITIOJIHEHHOM YaCTH HE TIO3BOJISET
ceNaTh MPaBUIbHbBIE PE3YJIbTAThl U BHIBOJbI;
° HEMPaBWIBHO MPOBOANI HAOIIOICHUSI.

Bo Bcex ciyyasx OIleHKa CHIDKAETCs, €CIM YYEHHK He COOromaeT TpeOOBaHUS TPaBHII
6€e301macHoTo TpyAa.
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3.0uenka ycmuusix omeemos 00yuarouuxcsa no Qusuxe
OTBeT OLIEHMBAETCS 0TMETKOIi «5», eCJId YUeHHK:

. MOKa3aJl BEpHOE MOHUMaHKNe (PU3MYECKON CYIIHOCTH PacCMAaTPHUBAEMBIX SIBICHUH U
3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHIA;

. JIaJI TOYHOE OIIPEAEIICHUE U UCTOJIKOBAaHNE OCHOBHBIX IOHATHM, 3aKOHOB U TEOPUI;
IIPaBUJIBHO OIpEAEsIeT PU3NUECKUE BEIMUNHBI, UX €IUHULBI, CIOCOOBI U3MEPEHMUS,;

. IPABUJIBHO BBIIIOJIHUII IOCTPOEHUE IPAPUKOB, YEPTEKEH, CXEM;

. II0Ka3aJl YMEHUE WUIFOCTPUPOBATH TEOPUIO KOHKPETHBIMU IIPUMEPAMHU, IPUMEHSATH
€€ B HOBOM CUTYallMH{ IIPY BBIIIOJIHEHUH ITPAKTUYECKOTO 3aJaHU;

. IIPOJIEMOHCTPUPOBAII 3HAHUE TEOPUU PAHEE N3YUEHHBIX COIYTCTBYIOIIMX TEM,
c(OpPMHUPOBAHHOCTh M YCTOMYMBOCThH UCIOJIb3YEMBIX IIPH OTBETE YMEHUI 1 HABBIKOB;

. OTBEYaJ CaMOCTOATEIbHO, 0€3 HABOJAIIMX BOIPOCOB YUUTES;

. BO3MO>KHBI OJIHA — JIB€ HETOYHOCTH MPU OCBEUIEHUH BTOPOCTEIIEHHBIX BOIPOCOB

WM B BBIKJIAJKaX, KOTOPBIE YYEHHK JIETKO MCIPABUII TIOCTIE 3aMEYaHuUs yUUTEs.
OTBeT OLlEHUBAETCSI OTMETKOM «4», ec/IH. yIOBJIETBOPSET B OCHOBHOM TpeOOBaHMIM
Ha OLEHKY «5», HO IIPY 3TOM UMEET OJIUH U3 HEJOCTATKOB:

L B M3JIOKCHHUU JOMYIICHBI HEOOJIbIIINE npo6enm, HC MCKAa3UBIICE COACPIKAHNEC OTBECTA,

L JOMYIICHBI OAWH — ABA HEA0UYCTA IPU OCBCIICHUN OCHOBHOI'O COJACPKaHNA OTBCTA,
HCITPABJICHHBIC MTOCJIC 3aMCYaHU YUUTCIIA,

L JOIMYIICHBI omuoOKa mim 0oJiee JABYX HEJOUYCTOB ITPU OCBCHICHUH BTOPOCTCIICHHBIX

BOIIPOCOB WJIM B BBIKJIAJIKAX, JIETKO UCIIPABJICHHBIC MTOCIIC 3aMEUaHUs yIUTEIS.
OTMmeTKa «3» CTAaBUTCH B CJEAYIOMUX CIyqdasaX:

. HEMOJIHO PAacCKPBITO coJiepaHue MaTepHaa (coaep KaHue U3JI0KEeHO (pparMeHTapHO,
HE Bcerja nociea0BaTelbHo), HO TIOKa3aHo olliee MOHMMaHUe BOIIPOCa U MPOJIEMOHCTPUPOBAHBI
YMEHUs, TOCTATOYHBIE JIJIs1 YCBOCHMS IPOIPAMMHOI0 MaTepUana;

. MMEJHCh 3aTPYIHEHUS WIN JOTMYIEHbI OIIMOKH B ONpeIeIeHUH (PU3IecKon
TEPMHUHOJIOTUH, YEPTEXkKAX, BBIKJIAIKAX, UCIIPABICHHBIE MOCIE HECKOJIBKUX HABOAIINX BOIIPOCOB
YUMTEII;

. YYEHHUK HE CIPABUIICS C IPUMEHEHUEM TEOPUU B HOBOM CUTYAllMU MPU BBIIIOJHEHUH
MIPAKTUYECKOTO 3a/IJaHusl, HO BHIMIOJIHUII 3aJJaHHs 003aTeIbHOTO YPOBHSI CJIOKHOCTH IO TaHHOM
TEME;

. IPU JOCTaTOYHOM 3HAHUM TEOPETUUYECKOTO MaTEepHaIa BhISIBICHA HEIOCTATOUHAS
c(hOpMUPOBAHHOCTH OCHOBHBIX YMEHHI U HaBBIKOB.

OTMeTKa «2)» CTABUTCS B CJEAYIOMUX CIyqasax:

L4 HC pAaCKPLITO OCHOBHOC COACPIKAHUC yqe6H0r0 mMarcpualia,

L4 O6H3py>l(eHO HE3HAHHUC YUCHUKOM OobllIel WK HanOoJIee BaXKHOM YacTH y‘IC6HOFO
MaTtcpuraa,

L4 AOIMYIICHbI OIINOKHU B OIIPCACICHUN HOHﬂTHﬁ, IIpH UCIIOJIb30BaHUH (bH3PI‘ICCKOI>i

TEPMHUHOJIOTHH, B PUCYHKAX, YCPTCIKAX UIIU rpa(bm(ax, B BBIKJIaIKaX, KOTOPLIC HC UCITPABJICHBI
IMOCJIC HCCKOJIbKUX HABOJAMINX BOIIPOCOB YUUTECIIA.

9.1 IlepevyeHb oINOOK
I'pyObie ommOku

1.He3nanune OHpC,[[CJ'ICHI/Iﬁ OCHOBHBIX HOHHTHﬁ, 3aKOHOB, IIpaBUJI, OCHOBHBIX MOJIOKEHU I
TCOpHHU, (bOpMyJ'I, 06H_ICHpI/IH}ITBIX CHMBOJIOB 0003HAYCHUS (bI/IBI/I‘-ICCKI/IX BCJIIMYHH, CIUHUI] UX
HU3MEPCHU.

2.HGYMCHI/IC BBIJCIIATH I''TAaBHOC B OTBCTC.
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3.Heymenue npuMeHsTh 3HAHUS IS PEIICHUS 3a/1a4 U 0ObSICHEHUS (PU3HUECKUX SBICHUIA;
HENPaBWIBHO c(hOPMYITMPOBAHHBIE BOIPOCHI 3a/1a4M WJIM HEBEPHBIE OOBICHEHHS X0/a &
peleHus; He3HaHUe MPUEMOB PEIICHUS 3a/1a4, aHAJIOTHYHBIX paHee PEIEHHBIM B KJlacce;
OLIMOKH, TIOKA3bIBAIOIINE HETIPABIIIbHOE IOHUMAHUE YCIIOBUS 3a/1a41 WM HETIPaBUIILHOE
MCTOJIKOBAHUE PEIICHUSI.
4.HeymeHue yuTaTh U CTPOUTH rpaKu, MPHHIUIHATIHHBIE CXEMBI.
5.HeymeHnne noiroToBuTh K paboTe yCTAaHOBKY HITH JIAOOpAaTOpHOE 000PYIOBaHHE, IPOBECTH
OTIBIT, HEOOXOIUMBIE PACUETHI TN MCIIOJIb30BATh MOJIYYEHHBIC JAHHBIC ISl BBIBOOB.
6.HebpexxHnoe oTHOMIEHHE K Ta00paTOPHOMY 000PYAOBAHUIO i H3MEPHUTEIBHBIM MTPHOOpaM.
7.Heymenue onpenenuTh MoKa3aHue N3MEPUTEILHOTO MProopa.
8.Hapymenue TpeboBaHuil MpaBmi1 0€301aCHOTO TPY/la IPH BBIIOJHEHUN YKCTIEPUMEHTA.
Herpyonie ommoku
Herounoctu popmynupoBok, onpeieieHri, MOHATHA, 3aKOHOB, TEOPUH, BEI3BAHHBIC
HETOJJHOTOH OXBaTa OCHOBHBIX TPU3HAKOB OMPEIENSEMOrO TOHATHS; BBI3BAHHBIC
HECOOJTIOJICHUEM YCIIOBHUH MPOBEICHUS SKCTIEPUMEHTA HITH H3MEPEHH.
OmmoOKM B yCIIOBHBIX 0003HAUEHHSIX HA MTPUHIIUIUAIBHBIX CXeMaX; HETOYHOCTH YePTEeXKE,
rpauKoB, CXEM.
[Ipomyck WM HETOYHOE OTIMCaHUEe HAUMEHOBAHHIA IMHUI] (PU3MUESCKIX BETNYHH,
COKpAIl[EeHUE CJIOB B BHIBOJAX.
HepaunonanbHblil BBIOOp X042 pelIeHUs 3aJauH.
Henouérnbl
HeparmoHanpHbIEC 3aITUCH TTPH BEIYMCIICHUSX, HEPAIMOHATBHBIE TPHUEMBI BEIYHCIICHUH,
npeoOpa3oBaHUil MPU PEIICHUH 3aad.
ApudmMeTrnueckre OMMOKH B BBIUUCICHUSAX, €CIIM ATH OMUOKH TPpy00 HCKaXKarOT PeasbHOCTh
MOJIyY€HHOTO pe3yJibTaTa.
3.0t1aenbHbIE TOTPENTHOCTH B GOPMYIMPOBKE BOMIPOCA UM OTBETA.
4. HeOpexxHoe BBITIOJHEHUE 3aMUCeH, YepTekel, cxem, rpaduKoB.
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