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Pabouas nmporpamma miis oOyuatonuxes ¢ THP (Bapuanrt 5.2) mo ¢usuke (7-9 kmaccer)
COCTaBJICHA HA OCHOBAHMH CJIEAYIOIIUX JOKYMEHTOB:

- @enepanbublii 3aKk0H Poccuiickoit ®enepanuu ot 29 nexadps 2012 roga Ne 273-d3 «O6
obpaszoBanun B Poccuiickoit @enepaunny (B pe. U3MEHEHUN ),

- KonBennus o mpaBax peO&HKa;

- depepanbHblii ToCylapcTBEHHBI 00pa30BaTeNbHbIM CTaHIAPT OCHOBHOIO OOIIETo
obpazoBanus (IIpukas MunmnpocBemenus Poccun ot 31.05.2021 N 287 "OO yTBepKIeHUU
(denepabHOTO  TOCYIapCTBEHHOTO  00pa30BaTEIILHOTO  CTaHIApTa OCHOBHOTO  OOIIEro
obOpazoBanus" (3apeructpupoano B Muntocte Poccuu 05.07.2021 N 64101);

- [IpumepHas aganTupoBaHHasi OCHOBHas oOpa3oBaTelibHasl IporpaMMa OCHOBHOI'O OOIIETO
00pa30BaHus 00YUYAIOIIMXCS C TSHKEJIBIMU HapyIeHUIMU ped (BapuaHT 5.2) (ogobpena ®YMO,
nporokos Nel/22 ot 18.03.2022 1.)

- AnanTupoBaHHas OCHOBHas oOpa3oBaTelbHas MpOorpaMMa OCHOBHOTIO OOIIETro
obpazoBanus obydaromuxcs ¢ THP (Bapuant 5.2) MAOY COII Nell um. B. . CmupHOBa T.
Tomcka;

- ®enepalibHBIN IepeyeHb y4eOHUKOB, PEKOMEHAYEMBIX K HCIIOIb30BAHUIO MTPU peaTi3alun
MMEIOIINX FOCYIaPCTBEHHYIO aKKPEIUTALMIO0 00pa30BaTEIbHBIX MPOrPaMM HauaIbHOTO OOIIETO,
OCHOBHOTO OOIIETO, CPEeHEr0 00IIero 00pa3oBaHus, YTBEPKIACHHBIN PpUKa3oM MUHHCTEPCTBA
npocseteHus Poccuiickoit deneparmu ot 28.12.2018 Ne345 (B pen. U3MEHEHHUN ).

- ITloctanoBnenne ['JTaBHOTO TOCYIapCTBEHHOIO CAHMTApPHOIO Bpaya POCCHICKOM
®enepanun ot 28 centsops 2020 r. Ne28 «O0 yrBepxkaeHnu canutapHbix npasui CIT 2.4.3648-
20 «CaHUTapHO-3MHUIEMUOJIOTHUYECKHE TPeOOBaHUSI K OpraHU3alisIM BOCIUTAHUS U OOy4YeHUs,
OT/BIXA U 03JIOPOBIICHUS JIETEH U MOJIOJICKIY;

- IlocTanoBnenne [7aBHOTO TOCYJAapCTBEHHOIO CaHUTApHOTO Bpauda Poccuiickoi
@enepanun ot 28 sHBaps 2021 r. Ne2 «O06 yTBepKAeHUN caHUTApHBIX paBui U HopM CanlluH
1.2.3685-21 «['urneHu4ecKre HOPMATUBEI U TPEOOBAHUS K 00€CTICUeHNUIO OE30MaCHOCTH U (WJIH )
0€3BPEIHOCTH IS YeJI0BeKa (JaKTOPOB CpeIbl OOUTaAHHSDY

- Ilpukaz Munnpocsemnienusi Poccun ot 22.03.2021 Nell5 «O6 yrBepxaenuu [lopsiaka
OpraHu3allil ¥  OCYLIECTBICHHS  OOpa30BaTENIbHOW  JESATENBHOCTH TIO0  OCHOBHBIM
o0mieo0pa3oBaTeNbHbIM MIPOrpaMMaM — 00pa30BaTENIbHBIM IpOorpaMMaM HadajlbHOTO OOILEero,
OCHOBHOT'O O0ILIEr0 ¥ CPEeIHET0 001Iero 00pa3oBaHusm»;

- YHuBepcadbHble KIacCU(PUKATOPHI paclpeAeseHHbIX IO KJaccaM MPOBEPSIeMBbIX
TpeOOBaHUIl K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTENbHOM MPOTrpaMMbl IO YPOBHIM
o0miero o0pa3oBaHUs U AIEMEHTOB COACP)KaHUA 1O YUeOHBIM MpEAMETaM JJisl UCIIOb30BaHUs B
(denepanbHBIX W PETHOHATBHBIX TPOICIypax OIEHKH KadecTBa 0Opa3oBaHUs, OIOOPCHHEIC
perieHrueM ¢GeaepabHOT0 Y4eOHO-METOIMYECKOT0 OOBEAMHEHUSI 10 00IIeMy 00pa30BaHUIO
(manee ®YMO) (mporokon ot 12.04.2021r. Nel/21), moaroroBineHHble DenepanbHBIM
roCy/lapCTBEHHBbIM  OIO/DKETHBIM  HAy4YHBIM  yupexkaeHuem  «DenepaibHblii  WHCTUTYT
Hearornyeckux U3MepeHui» 1 pa3MelleHHble Ha caifte https://tc.edsoo.ru/;

- KoHnenuus ayXOBHO-HPaBCTBEHHOTO Pa3BUTHS U BOCHUTAHUS JIMYHOCTH TpakIaHUHA
Poccuu;

- Konnenuust mnpenogaBanust ydeOHoro mnpeamera «®dusnka» B 00pa3oBaTeNbHBIX
opranmzauusax Poccuiickoit ®enepanuy, peanu3ylOIMX OCHOBHBIE 0011e00pa3oBaTeIbHbIE
nporpammel, yTBepxkAEHHON pemenrneM Koiuternn MunuctepcTBa npocemieHus: Poccuiickoit
®eneparun, mpotokoi ot 3 nexkadps 2019 r. Ne I1IK-4BH

- YHuBepcajbHble KIAaCCU(PUKATOPHl pACIPEACNIEHHBIX @0 KJaccaM IPOBEPSEMbIX
TpeOOBaHUI K pe3yabTaTaM OCBOEHHMS OCHOBHOH 0Opa30BaTENIbHOW MPOrpaMMBbl MO YPOBHSIM
oOuiero o0pa3oBaHUs U JIEMEHTOB COAECP)KaHUA 110 YUeOHBIM MpeAMETaM JJisl UCIIOJIb30BaHNUs B
(benepalbHBIX M PETHOHANBHBIX MPOLEAYpax OLEHKH KadecTBa OOpa3oBaHUs, OJ0OpPEHHBIC
pemieHueM (denepaibHOro y4eOHO-METOAUYECKOTO OOBEIUHEHUs MO OO0IIeMy 00pa30BaHHUIO
(manee D®YMO) (mporokon ot 12.04.2021r. Nel/21), moarorosineHHsie DenepanbHBIM



—_—

roCy/lapCTBEHHbIM  OIO/PKETHBIM  HAy4yHbIM  yupexaeHueMm  «DenepanbHblii  WHCTUTYT
NeJarorHuecKux U3MEpEeHN» U pa3MeIleHHbIe Ha caiite https://tc.edsoo.ru/.

OBLIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJMETA «®U3UKA»

Kypc ¢usuku — cucremooOpa3yomuii Al €CTECTBEHHOHAYYHbBIX y4EOHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUYECKHE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB M SBJICHUMN, M3y4aeMbIX XUMHEH,
Ouosorueii, actpoHoMuerd U pusnueckoil reorpadpueii. Puznka — 3TO MpeIMET, KOTOPBIM He
TOJIbKO BHOCUT OCHOBHOH BKJIaJ| B €CTECTBEHHOHAYYHYIO KapTHHY MHUpPA, HO U MPEJOCTABISAET
HanOosiee siCHbIE 00pa3Ibl MPUMEHEHUSI HAYYHOTO METOJa MO3HaHMsI, T.€. Croco0a MOTydeHUs
JIOCTOBEPHBIX 3HaHUK 0 Mupe. Hakonern, ¢pusznka — 3T0 mpeaMeT, KOTOPBIA HapsLy ¢ APYTrUMH
€CTEeCTBEHHOHAyYHBbIMU TpeaMeTaMu JOJDKeH JaTh IIKOJbHUKAM IpeACTaBlIeHUE 00
YBJIEKATEJIbHOCTH HAy4YHOTO HCCJIENOBAaHUSA M PAIOCTH CAMOCTOATEIBHOTO OTKPBITHS HOBOTO
3HAHMUS.

OpHa U3 IMaBHBIX 3a/1a4 (pu3nuecKkoro oOpa3oBaHUs B CTPYKType 00Iero odpazoBaHUs
COCTOHUT B (POPMHUPOBAHUM €CTECTBEHHOHAYYHOI I'PaMOTHOCTH U MHTEpeca K HayKe y OCHOBHOM
Macchl 00yJaroImuXcs, KOTOpbIe B JalbHEHIIEM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HBIX cdepax
nestenbHocTH. Ho He MeHee Ba)kHOM 3a1adeil sIBIIsETCs BBIABICHHUE U MOJTOTOBKA TAaTaHTIMBBIX
MOJIOJBIX JIIOACH Ui TPOJOJDKEHHS o00pa3oBaHMA U JaibHEiIed npodeccuoHanbHOMI
JESTEIbHOCTH B 00J1aCTH €CTECTBEHHOHAYYHBIX MCCIIEIOBAHUN U CO3JJaHUU HOBBIX TEXHOJIOTHH.
CornacHo NPUHATOMY B MEXIYHApOJHOM COOOILECTBE ompeneneHuto, «EcrecTBeHHOHaYy4Has
IPaMOTHOCTb — 3TO CIIOCOOHOCTh YEJIOBEKAa 3aHMMAThb aKTUBHYIO I'DA)IAHCKYIO MO3UIHIO IO
0O0IIeCTBEHHO 3HAYUMBIM BOIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HayKaMH, U €r0 TOTOBHOCTh
HMHTEPECOBAThCSl €CTECTBEHHOHAYYHBIMU HJesiMU. HaydyHO TIpaMOTHBI 4YEOBEK CTPEMUTCS
y4acTBOBaTh B apTyMEHTHPOBAHHOM OOCYXICHHM MPOOJIEM, OTHOCSIIUXCS K €CTECTBEHHBIM
HayKaM U TEXHOJIOTUSM, YTO TPEOYET OT HEro CIEAYIOIUX KOMIIETEHTHOCTEM!:

Hay49HO OOBSCHSTH SIBJICHUS,

OIICHUBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHMS,

WHTEPIPETHPOBATH JAHHBIE M UCTIOIH30BaTh HAYUHBIC JTOKA3aTEIHCTBA JJIS TOTYICHUS
BBIBOJIOB.

N3yuenne ¢u3MkM CHOCOOHO BHECTHM  pellalolmuid  BKiIag B (opMupoBaHHE
€CTEeCTBEHHOHAYYHOU I'PaMOTHOCTH O0y4arOIuXCs.

KOPPEKIIMOHHO-PA3BUBAIOIIAS HAIIPABJIEHHOCTD YYEBHOI'O
IMPEAMETA «®U3UKA» nocturaercs 3a cueT:

® Pa3BUTHS PEUEMBICIUTEIBHON JEATEIBHOCTH B IIPOLIECCE YCTAHOBIIEHUS JIOTHUECKUX
BHYTPH- U MEXKIIPEIMETHBIX CBSA3EH, OB I€HIs] YMEHUSIMU CPaBHUBATh, HA0II0/1aTh, 0000IIATH,
aHAM3UPOBATh, AETATh BHIBOJBI, IPUMEHATH (PU3NUECKUE 3HAHUS JJIs1 OOBSICHEHHS CBONCTB
SIBJICHUH U BEILIECTB, YCTAHOBJICHHUS CBS3U IPOLIECCOB U SIBJICHUH;

® IPUBJICYCHUS] MEXKIUCUUIUIMHAPHBIX CBSI3€M, MHTEHCUBHOTO HWHTEJJIEKTYaJIbHOIO
pa3BUTHA CPEACTBAMHU MaTEMaTUKU HAa MaTEpHUaJIE, OTBEYAIOLIEM OCOOEHHOCTSIM U BO3MOXKHOCTSIM
yJaluxcs;

® aKTUBHOT'O MCIIOJIb30BaHMSI COBMECTHBIX C yuuTesneMm (opm paboThl (Hampumep, 3a1ayi,
TpeOylole NPUMEHEHHUS CJIOXKHBIX MAaTeMAaTHYEeCKUX BBIYUCICHHA M (QOpMyl, IO TeMaM
PEIIAOTCs B KJIACCE € TIOMOIIBIO YUUTEIIS);

e GOopMHpOBaHUS, PACIIUPEHUS M KOOPIMHAIMU TPEAMETHBIX, MPOCTPAHCTBEHHBIX U
BPEMEHHBIX IPEICTaBICHUN Ha MaTepuasie Kypca, B INpoLEecce MPOBEICHHs IEMOHCTpALHi,
OTIBITOB, HAOIOJICHUH, SKCTIEPUMEHTOB;

® CIIEIIMAJIBHOTO CTPYKTYPUPOBAaHUS M aHajdu3a H3Yy4aeMOro Marepuaia (BbIIEICHHE
CYIIECTBEHHBIX IPU3HAKOB U3yYaeMbIX SIBJICHUN U YCTAHOBJICHUE UX B3aUMOCBSI3H),



e (OpMHMpPOBaHUS MO3HABATEIBHON JEATEILHOCTH B XO/€ (PU3MUECKUX SKCIEPUMEHTOB U
HAOJI0ICHNH, IPY BBITIOJTHEHUH J1a00pAaTOPHBIX paboT: YMEHHS BBIJICIISATh U OCO3HABATH YUCOHYIO
3aja4y, CTPOUTh M OpEUEBJATH IUIAH JEHCTBUM, aKTyaJU3UpOBaTh CBOM 3HAHMs, NOJOUPAThH
aJICKBaTHBIEC CPEJCTBA ACATEIBHOCTH, OCYIIECTBIISTh CAMOKOHTPOIb M CAMOOIICHKY JICHCTBHIA:

® JICTI0JIb30BaHNE METO/10B TU(HEPEeHIIMPOBAHHON pabOThI ¢ 00YUAIOIUMHUCS: TOBTOPEHHE,
aHaJu3 M yCTpaHeHHe OIIMOOK, pa3padoTKa U BBIIOJIHEHHE HEOOXOIMMOI0 MUHUMYyMa 3a/aHuil
JUIS JTMKBUJIALUM WHAMBUIYATIbHBIX MpPOOEOB, cUCTeMaTH3alMs WHAWBUIYAIbHBIX 3aJaHUN U
Pa3BHUBAIOIIMX YIIPAXKHEHHUI;

® JIOTIOJTHUTENIEHOE MHCTPYKTUPOBAHHE B XOZ€ YU4EOHOU eI TeTbHOCTH;

® CTUMYJIMPOBAaHUE y4eOHOW A TEILHOCTH: OOIIPEHNE, CUTYAIHs ycIexa, MoOyXIeHue K
aKTUBHOMY TPY.ly, SMOLIMOHAIBHBIN KOM(OPT, 10OPOKETATEIBHOCTh HA YPOKE;

® JICTIOJIb30BaHMsI CIIEIMANIBHBIX MPHUEMOB U CpPEACTB OOydYeHHs, NMPUEMOB aHAIW3a M
MPEe3eHTAallM TEKCTOBOTO MaTepuasia, 00eCHEeUMBAIOUINX pean3alliil0 METoJa «OO0XOIHBIX
myTei», KOPPEKIMOHHOTO BO3ICHCTBHS Ha PEYEBYIO NESATEIHLHOCTH, MOBBIIIEHUE KOHTPOJS 32
YCTHOU U MMUCBMEHHOU PEYbIO.

OOyuaromuecs ¢ TSOKENBIMU HapyLIEHUSAMHU PEYr U3-3a OCOOCHHOCTEN CBOETO PEYEBOTO,
MO3HABATEIBHOTO ¥ JIMYHOCTHOTO PA3BUTHUS HY>KAAIOTCA B CYIIECTBEHHOH a1alTalliy POrpaMMbl
no ¢usuke. OcBoeHHe ydeOHOro Mmarepuana Benercs AUG(EpeHIMPOBAHHO C BKIIOYCHUEM
3JIEMEHTOB KOPPEKIMOHHO-Pa3BUBAIOIINX TEXHOJIOTUH, OCHOBAHHBIX Ha MPUHIMIIAX YCHUJICHHUS
MIPAKTUYECKOM HANpPaBICHHOCTH M3y4aeMOro MaTepuaja; OIOpbl Ha JKU3HEHHBIH OIBIT
o0yJaromuxcs; OpUEHTAIlMK HAa BHYTPEHHHUE CBSI3U B COJEPXKaHUM M3y4aeMOI'0 MaTepuaa Kak B
paMKax OJHOrO IpeaMeTa, TaKk M MEXIy IMpeIMeTaMH; HEOOXOJUMOCTH M JOCTaTOYHOCTH B
orpeneleHnd 00bEMa M3yyaeMoro MaTepualia; BBEJCHHS B COACp)KaHUE Y4EOHBIX MPOrpaMm
KOPPEKIHOHHBIX 3aJaHUH, IPeAyCMAaTPUBAIOIIMX aKTUBU3ALMIO I03HABATEIbHOM 1€ TEIbHOCTH.

OcnoBHast  ¢opma opraHu3anud  y4eOHOrO  3aHATHA: YpOK. Vcmonmp3yroTcs
UH/MBU/yalIbHbIE, TPYIIIOBbIE, HHANBUAYaIbHO-TPYIIOBbIE, PPOHTATIbHBIE BUJbI PAOOTHI.

HEJA N3YYEHUS YYEBHOI'O ITIPEJMETA «®U3UKA»

Ilenu wu3ydyeHus (U3MKM HAa YPOBHE OCHOBHOTO 0O0IEro oOpa3oBaHMs OMNpeAeNeHbl B
Konnenmuu npenonaBanusi yueOHoro mpeamera «duszmka» B 00pa30BaTEIbHBIX OpraHU3AIUSIX
Poccuiickoit ®enepanuu, peanu3ylOIUX OCHOBHBIE 001e00pa3oBaTeNbHbIE MPOrPAMMBI,
yTBepKaEHHOU pemenneM Kosmmerun MunucrepctBa npocemieHuss Poccuiickoit denepanuu,
npotokou ot 3 aexadps 2019 r. Ne I[IK-4BH.

enwn n3ydenust GU3NKU:

e mpuoOpeTeHue MHTEpeca u CTPEMJICHHUS oOyuaroumxcs K Hay4HOMY
U3YYCHHUIO MPUPOBI, Pa3BUTHE HMX MHTEJUIEKTYaJIbHbBIX M TBOPUYECKHX CIIOCOOHOCTENH;

e pa3BUTHE MPEACTABICHUI 0 HAYYHOM METO/ie O3HaHUS U (POPMUPOBAHHE HCCIIEA0BATEIHCKOTO
OTHOIIEHHUS K OKPY’KAIOLUM SIBICHUSIM;

e (opmupoBaHUEe HAYYHOTO MUPOBO33PEHNUS KaK pe3y/IbTaTa U3yuyeHUsI OCHOB CTPOEHUSI MaTepUU
U QyH/IaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (dopMHUpOBaHHE INPEJICTABICHUN O poiu (U3MKU JUIsl Pa3BUTUS JIPYTUX €CTECTBEHHBIX HayK,
TEXHHUKHU 1 TEXHOJIOTHIi;

e pa3BUTHE MPEACTABICHUI O BO3MOXKHBIX cdepax Oynyrieil mpodhecCHoHaIbHOM AesTeIBbHOCTH,
CBSI3aHHOW C (PM3UKOM, TOATOTOBKA K JlajbHEHIIeMy 00yUeHHIO B 3TOM HalpaBJICHUH.

JocTrxeHne 3TUX IIeNell HA ypPOBHE OCHOBHOTO 00IIero oOpa3oBaHus oOecredyrBaeTCs
pEeIlIeHNEM CIETYIOINX 3a/1au:

e npuoOpeTeHHe 3HAHWKA O JWCKPETHOM CTPOCHUM BEIIECTBA, O MEXAaHHMYECKUX, TEIUIOBBIX,
JJIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX ABJICHUIX;



npuoOpeTeHne yMEHUN OINUCHIBATh U OOBSICHATH (PU3NYECKUE SIBJICHUS C HCIOJIb30BAHHEM
MOJTyYCHHBIX 3HAHUMH;

OCBOCHHE METOJ/IOB PEIICHUS MPOCTEHITNX PacUYETHBIX 3aj[ad ¢ UCIIOJIBb30BaHUEM (PU3HUYECKIX
MOZEJIEH, TBOPUYECKUX U IIPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE yYMEHHWH HAOOJaTh MPHPOTHBIC SIBICHUS WM BBHINOJHATH OMBITHI, JJAOOPATOPHBIC
paboThI U IKCTIEPUMEHTAIBHBIC UCCIIEIOBAHUS C UCTIONB30BAHUEM U3MEPHUTEIBHBIX MPUOOPOB;
ocBoeHHE TIpUEMOB paboTel C wuHbopManmend (QU3NYECKOro COACPIKaHMs, BKIIIOUYas
MHPOPMALIMIO O COBPEMEHHBIX JOCTM)KEHUSX (DM3MKM; aHAJIM3 U KPUTUYECKOE OI[CHUBAHUE
nHpopmanuu;

3HaKOMCTBO €O cepamu mpodecCHOHATBHOW AESITeNLHOCTH, CBSI3aHHBIMU C (DU3UKOU, H
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JTOCTH)KEHUSAX (DU3MUECKON HAYKH.

MECTO YYEBHOTI'O IIPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootrBerctBuu ¢ ®I'OC OO0 ¢usuka sBiseTcs 00s3aTSIBHBIM TPEIMETOM Ha YPOBHE

OCHOBHOTO 001Iero oopa3oBanus. JlaHHas mporpamma npeaycMaTpuBaeT u3ydeHue (GU3MKH Ha
0a30BOM ypoBHE B 7-9 kiaccax B 00béme 68 yacoB 1Mo 2 Yaca B HEHIEIIO.

I[eﬂTe.]'leOCTb YUMTETA € YYETOM NMPOrpaMMbl BOCIIMTAHUSA

VYcraHOBNIEHHE JOBEPUTENBHBIX OTHOIIEHHMH ¢ OO0y4arolUMHCS, CIOCOOCTBYIOIIMX
MO3UTUBHOMY BOCTIPHSITHIO O0YYarOIUMHUCS TPeOOBaHUI M POCHO yUUTENsl, TPUBICUECHUIO
UX BHMMaHHUS K 00CyX/JaeMoi Ha ypoke MH(pOpPMaluy, aKTUBU3ALMHU MX MO3HABATEIbHON
JeSITeNbHOCTH;

noOyXx/ieHue oO0ydJaroluxcsi coOJIIofaTh Ha ypOKe OOLIENpUHATBIE HOPMBI IOBEJCHMS,
npaBuiIa OOIIEHUS CO CTAapIIMMH M CBEPCTHHKAMH, NMPUHIMIBI y4eOHOW NUCHUIUTUHBI U
caMOOpraHu3aluy;

NpUBJICUYCHNE BHUMAaHUS OOyYalOMIMXCS K HEHHOCTHOMY AacCHeKTy M3Y4aeMBIX Ha ypOKax
SBJICHUM, OpraHu3anuss UX paboThl € MOJy4yaeMOH Ha YpOKE COLMAJIbHO 3HAuYMMOMH
uHpOpManue;

BKJIIOYEHHE B YPOK UI'POBBIX MPOLEAYP € LENbIO MOAePKAHNSA MOTUBALIMM O0yUYaIOIIMXCs K
MIOJTYYCHHUIO 3HAHUH, HAJTA)KUBAHUIO TIO3UTUBHBIX MEXIIMIHOCTHBIX OTHOIICHUH B KJIacce;
noOyXx/eHue o0ydJaroluxcsi coONIIoJaTh Ha ypOKe OOLIENpPUHATBIE HOPMBI HOBEICHMS,
npaBuia OOIIEHUS CO CTAapIIMMH M CBEPCTHUKAMH, NMPUHIMIBI y4eOHOW NUCIUILTUHBI U
caMOOpraHu3aluy;

NpUBJICUCHNE BHUMAaHUS OOyYArOMMXCS K IEHHOCTHOMY acCIleKTy HM3y9aeMbIX Ha YpPOKax
SBJICHUH, OpraHm3anusi UX paboThl C MOJy4yaeMOH Ha YpOKE COLMAJIbHO 3HAUYUMOMU
uHpopManuei;

IPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX ()OPM PabOThI C 00YHAIOLIMMHUCS: HHTEIUIEKTYaIbHBIX
UTP, CTUMYJIAPYIONINX TTO3HABATEIFHYIO MOTHBAIMIO 00YJaOIIIXCS;

BKJIIOYEHHE B YPOK UI'POBBIX MPOLEAYP C LEIBIO MOePKAHNS MOTUBAILIMH O0YUYaIOIUXCS K
MOJIy4E€HUIO 3HAaHUM, HaJla)KMBAHUIO TIO3UTUBHBIX MEKJIMUYHOCTHBIX OTHOIIEHUH B KJlacce;
MHHUIMMPOBAHKE U TOAIEPIKKA UCCIIEI0BATEIBCKON AEATEIbHOCTH 00yarOIIUXCS;
JEMOHCTpanust 00ydarolMMcs NPUMEPOB OTBETCTBEHHOI'O, I'Pa)IAHCKOIO I10BE/IEHUS,
IPOSIBJIICHUS YEJIOBEKOIIOOUs U 10OpPOCepACYHOCTH Yepe3 MoA00p COOTBETCTBYIOLINX 3a/1a4
JUIS PEeLCHMYS.

COJAEPKAHUME YYEBHOI'O IIPEJIMETA

7 KJIACC

Paznen 1. @usuka v €€ poJib B NO3HAHUM OKPYKAKOIIEr0 MUPA



N —

DN =

®duszuka — Hayka O TMPHUPOJE, M3ydaeT (DU3NUYECKHUE SBICHHSI: MEXaHWYECKHE, TEIJIOBBIC,
3JIEKTPUYECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Ouznueckre BenuuuHBL V3mepenue dusmyeckux BenuuuH. DU3NUECKUE TPHOOPHI.
[TorpemHoCcTh M3MeEpeHUid. Mex1yHapoaHasi CUCTEMA €IMHULL.

Kak ¢usuka u npyrue ectecTBEeHHbIE HAYKH M3Y4aroT npupoly. EctecTBeHHOHAy4YHBIH METOA
MO3HAHUS: HAOJIOIeHHE, TOCTAHOBKA HAYYHOT'O BOMIPOCA, BBIIBUKEHHE TUIIOTE3, YKCIIEPUMEHT 110
MIPOBEpPKE TUMnore3, o0bsICHEHUE HaOmonaeMoro siBaeHus. Onucanue QU3NYECKUX SBJICHUN C
IIOMOILBIO MOJENEN.

JleMoHCcTpanun

1. MexaHuyeckue, TEII0BbIC, FJIEKTPUIECKUE, MATHUTHBIC, CBETOBBIE SIBJICHUS.

2. ®dusuveckue TpUOOPHI U TIPOIEAypa MPSMBIX H3MEPEHHUN aHAJOTOBBIM M IH(PPOBHIM
pudopom.

JlabopaTopHbie padoThl U ONbITHI

1. OnpeneneHue EHbI JEICHUS IKAIBl H3MEPUTEIHHOr0 Mprbdopa

2. 3mepenue paccTossHui

3. U3mepenne 00bEMa KUAKOCTU U TBEPAOIO TENA

4. OnpeneneHue pa3MepoB MaJIbIX TEJ

5. M3mepenune TeMiiepaTyphl Py MOMOIIH KHIKOCTHOTO TEPMOMETPA U IaTUHUKa TEMIIEPATYPhI

6. [IpoBeieHue uccne0BaHus MO MPOBEPKE TUMOTE3bI: JAITBHOCTH MONIETA MIApUKa, TYIIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIBIIIE BHICOTA ITyCKa

Pa3znen 2. IlepBoHayasibHbIE CBEIeHUS O CTPOCHUM BellleCTBA

CtpoeHue BeliecTBa: aTOMbl M1 MOJIEKYJIbI, UX pa3Mepbl. OMbITHI, I0KA3bIBAIOIINE TUCKPETHOE
cTpoeHue BemiecTBa. OMNbIThL, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBwxenue wuactuil BemecTtBa. CBs3b CKOPOCTH JBMXKCHHS 4YacTUIl C TEMIEpaTypoi.
BpoynoBckoe nBwkenue, nuddysus. BanmozeiicTBHe YacTHIl BENIECTBA: MPUTSKEHHE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOSHUE T'a30B, )KUIKOCTEH 1 TBEPIBIX (KPUCTAITHUECKHX )
Ten. B3auMocCBsI3b MEXIYy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX COCTOSIHUSIX M HX
ATOMHOMOJIEKYIIAPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHBIX COCTOSHUM BOIBI. B3anMoCBs3b
MEXy CBOWCTBAMH BEIICCTB B Pa3HBIX arperaTHBIX COCTOSHUAX UM MX aTOMHOMOJEKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJbl. OCOOCHHOCTH arperaTHbIX COCTOSIHUN
BOJIBI.

JdeMoHcTpannu

HaGnroneHne OpOyHOBCKOTO JIBHXKCHHUS
Habmonenue nuddy3nn
HabGnroeHue siieHuil, 00BSICHSIONUXCS TPUTSHKEHUEM WIIH OTTAIKMBAHUEM YaCTHIL BEIIECTB

JlabopaTopHbie padoThl U ONBITHI

OrneHka AuamMeTpa aToMa METOIOM PSIOB (C UCIIOIb30BaHuEM (GoTorpaduii)
OnBITHI 110 HAOIIOIEHUIO TETNIOBOTO PACIIMPEHHSI Ta30B
OnbITH IO OOHAPYKEHHIO JIEHCTBUS CHIT MOJIEKYIISIPHOTO TIPUTSHKCHUS

Paznen 3. /IBu:keHne 1 B3aMMo1eiiCTBUY

Mexanuyeckoe nBukeHue. PaBHomepHOoe u HepaBHOMEpHOe aBuxkeHue. Ckopoctb. CpenHss
CKOpPOCTb TP HEPABHOMEPHOM ABHKEHUU. PacyéT myTtu u BpeMeHH JBHKEHUs. PaBHOMEpHOE U
HepaBHOMepHOe aBmxkeHue. CkopocTb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBHIKEHHH.
Pacuér nmyty 1 BpeMeHU ABUKEHHUS.

SlBnenue nHepuuu. 3aKoH MHEpLUMH. B3aumoelicTBre TeNl KaK MPUYMHA U3MEHEHUS CKOPOCTH
IBIKEHUs Tell. Macca kak Mepa mHepTHocTH Tena. [[motHocTh BemecTBa. CBsI3bh MJIOTHOCTH C
KOJIMUYECTBOM MOJIEKYJ B €IMHHUIIE 00BEMA BEIIeCTBa.



Cuia Kak XxapakTepUCTHKA B3auMOJeUcTBUs Tea. Cuiia ynpyroct M 3akoH ['yka. 3mepenue
CHJIBI C TIOMOLIBIO TMHAMOMETpA. SIBIeHHE TATOTEHU U cuia TskecTH. CHila TSKECTH Ha APYTUuX
mnanerax (MC). Bec tena. Hesecomocth. CnoskeHHe CHJI, HAIIPABJIICHHBIX 1O OJIHON MPSIMOM.
PaBHogeiicTByronas cun. Cuna tpenus. TpeHue cKonbKeHUs U TpeHue 1okosi. TpeHue B npupoae
u texauke (MC).

JeMoHCcTpanun

1. HaOmroneHne MeXaHHYECKOrO IBIKEHUS Tela

2. 3Mepenune cKOpoCTH MPSIMOJIMHENHOTO ABM)KEHUS

3. HaGnronenue siBeHUst HHEPITAN

4. HaGnroieHne U3MEHEHUs! CKOPOCTH ITPU B3aUMOJICHCTBUHU TeT

5. CpaBHEHHE MacC MO B3aUMOJEHCTBUIO T

6. Cro>xeHne Cuil, HallpaBJIEHHBIX 110 OJTHOM MpsIMO

JlabopaTopHbie padoThl U ONbITHI

1. OnpeneneHre CKOPOCTH PABHOMEPHOI'O JIBWJKEHHMS (LIapuUKa B JKUAKOCTH, MOJEIH
AJIEKTPUIECKOTO aBTOMOOWIIS U T. T1. )

2. OmpeneneHue cpeaHEl CKOPOCTH CKOJIBKEHHs Opycka MM IIapuKa IO HAKJIOHHOU
IIJIOCKOCTH

3. OnpejneneHue IIOTHOCTH TBEPIOTO Tea

4. OnbITbl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh pACTHKEHUS (nedopMannu) MpY>KUHBI OT
MIPUIIOKEHHOMN CHUJIBI

5. OmnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl TPEHHS CKOJBXEHHS OT Beca Tela U
XapakTepa CONPHUKACAIOUINXCSl TOBEPXHOCTEN

Pa3znen 4. /laBiienne TBEPABIX TeJl, )KUAKOCTEH U ra3oB

[aBnenne. CnocoObl yMEHBIIEHHUS U yBEIMUYEHUs JaBieHud. [laBieHue rasa. 3aBUCUMOCTb
JaBJeHHs ra3a oT 00bEMa, TeMiiepatypsl. [lepenaya naBiaeHus TBEPABIMU TEIAMH, )KUIKOCTSIMH U
razamu. 3akoH [lackans. [THeBMaTHMuUeckue MallMHBL. 3aBUCUMOCTb JABJICHUS JKUIKOCTH OT
ryounsl.  [wapocratuueckuit  mapagokc. CooOmaromecss cocyabl. [umpaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u arMmocdepHoe naBieHue. [IpUUMHBI CyIIECTBOBaHHS BO3IYLIHOM
obonmoukn 3emun. Ombit Toppuuermm. W3mepenune armocdepHOro naBieHHs. 3aBHCHMOCTH
atMoc(epHOro JaBi€HHS OT BBICOTHI HaJd YypoBHeM Mops. [Ipubopbl s u3MepeHus
aTMOC(EpHOTO JIaBJICHHUS.

JleiicTBue XKUIKOCTH W ra3a Ha MOTpyKEHHOE B HHMX Teno. BrlTanmkuparomias (apXxumenoBa)
cuna. 3akon Apxumena. [InaBanue ten. Bo3myxomiaBanue.

JdemoHcTpanuu

1. 3aBUCUMOCTb JaBJICHUS ra3a OT TeMIEepaTypbl

2. Ilepenaya naBneHus JKUIKOCTHIO U Fa30M

3. CooOuiaromuecs cocyabl

4. I'mapaBnruecKkuil mpecc

5. IlposiBnenue neicTBust aTMoc(hepHOro JaBiIeHUs

6. 3aBHCHMOCTb BBITAJIKUBAIOUICH CHIIBI OT 00BbEMA MOrpYKEHHOM YaCTH Tella U IUIOTHOCTH
KUIKOCTH

7. PaBeHCTBO BBITAJKHMBAIOIIECH CUJIbI BECY BBITECHEHHOMN KUIKOCTH

8. YcioBue M1aBaHus TeJl: IIJABAHUE WJIM MOTPYKEHHE Te B 3aBUCHMOCTH OT COOTHOLIEHUS
IJIOTHOCTEU TeJIa U JKUJIKOCTH

JlabopaTopHblie padoThl U ONBITHI

1. UccnenoBanue 3aBUCUMOCTH Beca Tella B BoJiE OT 00bEMa MOrpyKEHHOM B JKUAKOCTh YaCTH
Tena

2. OnpeneneHue BHITAIKUBAIOLIEH CUIIBL, IEUCTBYIOIIEH Ha TEJO, TOTPYKEHHOE B KUAKOCTh

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIbI, JEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT
Macchl Tea



4. OnpITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJIKMBAIOIIECH CHJIBL, IEMCTBYIOIIEH Ha TEJO
B )KMJIKOCTH, OT 00bEMA MOTPYKEHHOM B HKHUIKOCTh YACTH T€JIa U OT INIOTHOCTH JKUIKOCTH

5 KoHcTpynpoBaHue apeoMeTpa WM KOHCTPYMPOBAaHUE JIOJKH U OIpENEIICHHE €€
Ipy30I0ABbEMHOCTH

Paznea 5. Pa6ora u MomHoCTh. JHEpPrus

Mexanunueckasi pabora. MOITHOCTb.

[IpocThie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio paBHOBecHs phlyara.
[IpumeHenue mpaBuiaa paBHOBECHs pbluara K OJOKy. «3omoroe mpaBuiio» mexaHuku. KII/|
MPOCTBHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas sHeprus. Kunermueckas ¥ noreHuuainpHas sHeprus. [IpeBpaiienue ogHoOro
BHUJIa MEXaHUYECKON YHEPTUU B IPYroi. 3aKOH COXPaHEHHUs SDHEPTHUHU B MEXAHHKE.

JleMoHCTpanun

[Tpumepsl IPOCTHIX MEXAHU3MOB

JlabopaTopHbie pad0ThI U ONBITHI

1. Onpenenennie pabOTHI CUITBI TPEHUS IPU PABHOMEPHOM JIBUKEHHUH TEJa MO TOPU30HTAIBHOM
MIOBEPXHOCTU

2. UccnenoBanue yCclIOBHI paBHOBECHS phluara

3. Usmepenne KIIJI HakIOHHOM MIOCKOCTH

4. N3yueHue 3aK0HA COXPAHEHUSI MEXaHUYECKOW SHEPTUH

8 KJIACC

Pasnen 1. TenioBble siBjieHUs

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUH CTpOeHHUs BerlecTBa. Macca u
pazMepsl aTOMOB U MoJieKyJl. OnbIThl, MOATBEPKIAIONIIE OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-
KUHETUYECKON TEOPHH.

Monenu TBEpAOIo, KUIKOIO U Ta3000pa3HOTo cOCTOsIHUM BemecTBa. Kpucrammmueckue u
amop¢Hbie Tena. OObsICHEHNE CBOWCTB ra30B, JKUJIKOCTSH U TBEPABIX TNl HA OCHOBE TOJIOKEHUH
MOJIEKYJISIPHO-KUHETHUECKON Teopuu. C(CMauuMBaHWE U KaNmWULSIpHbIE sBJIeHHS. TersoBoe
pacuIupeHue 1 ckaTue.

Temneparypa. CBsi3b TEMIIEpPATYphbl CO CKOPOCTHIO TETIOBOTO JIBUYKEHUS YaCTHII.

Buytpennsis sHepruss CrnocoObl W3MEHEHHWs BHYTPEHHEW OSHEPIrHH: TeIUionepeaada Hu
coBeplieHre paboThl. Bubl Temionepeaaun: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JIyYCHHUE.
KonnuecTBo TemnoTel. YenpHas TEIUIOEMKOCTh BellecTBa. TemiooOMEH U TEIuioBOE
paBHOBECHE. VYpaBHeHue TEIIOBOTO Oananca.
[InaBnenue W OTBepACBaHHWE KPHUCTAUIMYECKUX BEIIECTB. YJeibHAs TEIJIOTa TUIABJICHMUS.
[TapooOpa3zoBanue u kouaeHncauus. Hcmapenue (MC). Kunenwe. VYnaenbHas Temsora
napooOpazoBaHusi. 3aBHCHMOCTh TEMIICPATYPbl KHUIIEHUS OT aTMOC(EpPHOTO JIaBJICHUS.
BrnaxnocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeJbHas TEIMJI0Ta CrOPaAHUS.

[Tpunnumne! padots! TemnoBbix apurateneid. KI1J[ remnoBoro neurarens. TennoBbie ABUTaTeIn
u 3anuTa okpyxarotmieit cpeasl (MC). 3akoH COXpaHEHHS U MPEBPAIICHUS YHEPTUM B TETIJIOBBIX
npoueccax (MC).

Hemoncmpayuu

. HaGmroneHne OpOYHOBCKOTO JBUKCHHS

. Habmonenue nuddyzum

. HabGnronenue siBneHuii cMaunBaHus M KAWL PHBIX SIBICHUH

. HabGnromeHne TerioBoro pacumpeHust Tei

. I3meHeHne naBneHus ra3a npu U3MEHEHHH 00bEMa U HarpeBAaHUH WIIA OXJIAXKICHUH
. [lpaButa u3MepeHus: TeMIepaTypbl

. Buns! Tenonepenauun
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8. OxJakJieHue Npy COBepUICHUH PabOThI

9. HarpeBanue npu coBepiieHHH pabOThl BHEITHUMH CHUJIAMHU
10. CpaBHEHUE TEITIOEMKOCTEN Pa3JIMUHbIX BEILIECTB

11. HaGnroneHue KUMeHust

12 .HaGnroaeHue mocTOSHCTBA TEMIIEPATYPHI IIPH TUIABJIICHUH
13. Monenu TeniaoBbIX ABUTaTeNeH

Jlabopamopnsie pabomuel u onvimul

1. OnpIThI 10 OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO IPUTSKEHUS

2. OneITHI 10 BBIpALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MM caxapa

3. OnbIThI 110 HAOJIOEHUIO TEIJIOBOTO PACIIMPEHMSI Ta30B, )KUJKOCTEN U TBEPIBIX TEI

4. OmnpeneneHue AaBIeHUS BO3AyXa B OaJUIOHE HINPHLIA

5. OnbIThL, IEMOHCTPUPYIOILIUE 3aBUCUMOCTD JIaBJIEHUSI BO3/yXa OT €ro 00bEMa U HarpeBaHUs
WIN OXJIAXKIEHUS

6. IlpoBepka ruUMOTE3bl JMHEHHOW 3aBUCUMOCTU JJIMHBI CTOJIOMKA KUJAKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEpaTyphl

7. HaOmroneHne n3aMeHeHNs BHYTPEHHEN SHEpruu Teja B pe3ysbTaTe Terionepeauu 1 padoTsl
BHEIIHUX CHJI

8. HccnenoBanue siBIeHUS TEMIOOOMEHA ITPH CMEILIMBAHUU XOJIOAHON U ropsueil BObI

9. Ompenenenue KOJIUYECTBA TEIUIOTHI, MOJTYYEHHOI'O BOJOW MPH TEMJI00OMEHE C HarpeThIM
METaUTNYECKUM LUJIUHAPOM

10. Onpenenenne yaenbHON TEINIOEMKOCTH BELIECTBA

11. MccnenoBanue npouecca UCIapeHus

12. Onpenenenne OTHOCUTENBHOM BIaXKHOCTH BO3/1yXa

13. Onpenenenue yeabHOM TEIUIOTHI IIJIABJICHUS JIbJa

Paznea 2. DiiekTpryeckue 1 MAarHUTHbIE SIBJICHUS

OnexkTpuzanus Ted. [[Ba pona ayekTpuuecKkux 3apsiioB. BaumopaeiicTBue 3apsyKEHHBIX TeEl.
3akon KynoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3aPsKEHHBIX Tell OT BEJIMYUHBI 3apSI0B U
pacCTOSTHUS MEXKTy TeJIaMu).

Onekrtpuueckoe mnoJsie. Hanpsk€HHOCTh 3nekTpuyeckoro mnoisid. [lpuHmun cynepnosuuuu
ANEKTPUUYECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snextpudeckux 3apsaoB. DIEeMEHTApHBIN 3eKTpuieckuil 3apsg. CTpoeHue aToma.
[TpoBOMHHKYM U AUDIEKTPUKHU. 3aKOH COXPAHECHHS DJICKTPHUECKOTO 3apsia.

DNEeKTpUYECKU TOK. YCJIOBHUS CYIIECTBOBAaHUS JJEKTPUUYECKOTO ToOKa. MCTOUYHUKH
TIOCTOSTHHOTO TOKA. HericTBus AIIEKTPAYECKOTO
TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE). DIEKTPUYECKH TOK B KUAKOCTSIX U raszax.

Onextpuueckas uenb. Cuiia Toka. DnekTpuieckoe HanpskeHue. ConpoTUBICHUE TPOBOIHUKA.
VYnenpHOE comnpoTHBIECHHE BemiecTBa. 3akoH Oma nisi yyactka uenu. IlocnegoBaTenbHoe u
TapajuieIbHOE COCTMHEHHE TPOBOTHUKOB.

PaboTa 1 MOIIHOCTb 3JIEKTPHUUECKOro Toka. 3akoH Jlxoyns— JleHma. DinekTpuyeckue Henu u
MOTpeOUTENH dIIEKTpUIECcKol sHeprun B ObITy. KopoTkoe 3aMbikaHue.

[locTrosiHHBIE MarHuThl. B3auMoAelcTBUE TMOCTOSHHBIX MAarHUTOB. MAarHuTHOE IIOJe€.
MaruauTHO€ noJie 3eMJIM U €ro 3HaUeHue JUIs AU3HU Ha 3emyie. OnbIT DpcTeaa. MarHuTHoe mose
3JIEKTPUYECKOro TOKa. [[pumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eliCTBME MarHUTHOIO MOJIA
Ha IIPOBOJHHUK C TOKOM. OJEKTPOJBHUIATENb IIOCTOSHHOTO TOKa. lMcmosb3oBaHue
3JIEKTPOJIBUTaTelIel B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @Papages. SBneHue  daeKTpoMarHUTHOM  wuHAyKuuu. [lpaBuno  Jlenna.
OnexkrporeHepatop. CrocoObl TMONYyYEHUS DIICKTPUYECKOW SHEPruu. DJNEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTUU.

Hemoncmpayuu

1. Onexrtpusaums Ten
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10.
11.
12.
13
14.
15.
16.
17.
18.
19.
20.
TOKa
22.
23.
24.
25.

JIBa poa 37eKTpUUYECKUX 3apsiIOB U B3aUMO/ICHCTBUE 3apSKEHHBIX TEJ
YCTpPOUCTBO U JEHUCTBUE IEKTPOCKONA
DneKkTpocTaTudecKast MHIyKIHs

3aKOH COXpaHEHMsI IEKTPUUECKUX 3apsI0B
IIpOBOAHMKY U JUDIIEKTPUKU

MonenrpoBaHu€e CUIIOBBIX JIMHUH 3JIEKTPUUECKOTO OIS
HcTOYHUKM IOCTOSTHHOTO TOKA

JlefcTBHS SIIEKTPUYECKOrO TOKA

DNEKTPUUYECKUN TOK B )KUIKOCTH

I"a30BBIH paspsin

H3mMepeHne cuiibl TOKa aMIIepMeTpOM

. I/I3MepeHI/I€ SJICKTPHUYCCKOI'0 HAIPSKCHHUA BOJIBTMCTPOM

PeoctaT u marasuH cOnpoTHBIECHUN

B3auMopeiicTBre MOCTOSIHHBIX MarHUTOB

MonenrpoBaHue HEBO3MOXHOCTH pa3/ieJIeHHs MOJII0COB MarHuTa

MopenupoBaHuE MarHUTHBIX MOJIEH MMOCTOSTHHBIX MAarHUTOB

OnbiT Dpcrena

MarnuTHO€ 1oJjie Toka. DJIeKTPOMArHUT

JleiicTBre MarHUTHOTO TOJIsI HA IPOBOJHUK C TOKOM 21 DiekTpojaBUraTeslb MNOCTOSIHHOTO

HccnenoBanue sBICHUS 3IEKTPOMArHUTHON MHAYKLIIUU

Oneitel @apanes

3aBUCHUMOCTb HAIPaBJIEHUS UHAYKIIMOHHOTO TOKa OT YCJIOBHUI €ro BOSHUKHOBEHUS
DIEKTPOreHepaTop MOCTOSIHHOTO TOKa

Jlabopamopuwvie pabomot u onvimul

Al .

OINEBITEI IO Ha6J'IIO)IeHI/II-O SJICKTPU3alHU TCJI I/IH)IYKHHeﬁ " IpH COITPUKOCHOBCHUH
HccnenoBanue NeUCTBUS IEKTPUIECKOTO MO HA TIPOBOIHUKH U AUDICKTPUKU
COopxka u mpoBepKa padOThI AIEKTPUIECKOM IIETTH MOCTOSTHHOTO TOKA
N3mepenue u peryiupoBaHue CUITbI TOKA
N3mepenue u peryampoBaHue HaIPsHKEHUS
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Yepe3 PE3UCTOP, OT COMPOTUBICHHS

pe3ucTopa U HanpsKeHHs Ha Pe3UCTOpe
7. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb 3JIEKTPUUECKOIO COITPOTUBIIEHHSI IPOBOJAHUKA OT
€ro JUIMHBI, IUIOIIAAH MONEPEYHOr0 CEUYeHNUs U MaTepuaa

8.

HpOBCpKa mpaBujia CJIIOKCHUSA HaHpﬂ)KeHI/Iﬁ Ipu MoCJCAOBATCIILHOM COCAUMHCHUN IBYX

PE3UCTOPOB

9.

10.
11.
12.
13.
14.
15.
16.
17.

IIpoBepka nmpaBuia [JIs CUIIbI TOKA IIPU NapAJIIEIbHOM COCIUHEHNUN PE3UCTOPOB
Omnpenenennie pabOTHI AMEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOp

OnpezaeneHre MOITHOCTH JIEKTPHUECKOTO TOKA, BBIJEIIEMOM HA pE3UCTOpe
HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, MAYIIETO Yepe3 JTaMITOUKY, OT HaNPsDKECHHS Ha HEel
Onpenenenue KIIJ] narpeBarens

HccenenoBaHre MarHUTHOTO B3aMMOJICHCTBHS ITOCTOSIHHBIX MarHUTOB

I/I3Y'-ICHI/I€ MAarauMTHOTIO ITOJIAA TOCTOSAHHBIX MAIrHUTOB ITPU UX O6’b€[[I/IHCHI/II/I " pasaciICHUN
HccnenoBanue AelCTBUS 3JIEKTPHUYECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY

OHBITBI, ACMOHCTPUPYIOIIUEC 3aBUCHUMOCTL CHJIbI BSaHMOHCﬁCTBHﬂ KaTyIlKu C TOKOM U

MarduTa OT CHJIbl TOKAa M HAIIPABJICHHA TOKA B KaTYIIKEC

18.
19.
20.
21.

N3ydenune aeicTBUS MArHUTHOTO TOJISI HA TPOBOAHUK C TOKOM
KoHcTpynpoBanue W u3ydeHHE paOOTHI AJICKTPOJIBHUTATEIS
N3mepenne KIII 35mekTpoaBUraTEIbHON YCTAHOBKH
OnpITel 1O HCCIEOOBAHUIO SIBJICHUS SJIEKTPOMAarHUTHOW WHAYKIIUU: HCCIEJOBaHUE

N3MEHEHWH 3HAYCHUS U HallpaBJICHUSA MHAYKIIMOHHOI'O TOKa



9 KUIIACC

Pasnea 1. Mexannueckue siBJICHUS

Mexannueckoe aBmkeHue. MatepuanbHas Touka. Cuctema orcdyéra. OTHOCUTEIBHOCTH
MEXaHWYECKOr0 JIB)KCHMs. PaBHOMEpHOe MpsMOJIMHEHHOEe JABWXKeHHE. HepaBHOMepHOe
npsMoJuHeiiHoe ABykeHue. CpenHsss U MIHOBEHHas CKOPOCTb Teja INpU HEPABHOMEPHOM
JBUKECHUH.

Yckopenne. PaBHoyckopeHHOe TipsiMoninHeitHOe aBuxkeHne. CBoOoHOe maneHue. OnbIThI
lNanmnes.

PaBHOMepHOE ABIKEHHE 110 OKpYyKHOCTH. [lepros u yactora oOpamenus. JInuneitnas u yrinosas
ckopocTH. LleHTpocTpeMHUTENTBHOE YCKOPEHHE.

Ilepssiii 3akoH Herorona. Bropo#t 3akon Herorona. Tperuii 3akoH Herorona. IlpuHuun
CYNEPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMsI: CUjla TPEHUS CKOJIBKEHUS, CUJIa TPEHUS OKOS,
JIpYTrUe BUIbI TPEHHUSL.

Cuuta TsHKeCTH 1 3aKOH BCEMUPHOTO TATOTEHUs. Y CKOpeHHe CBOOOIHOT0 naieHus. J[Buxenue
maneT Bokpyr Comana (MC). IlepBas kocMuueckasi CKOpocTb. HeBecOMOCTh U Ieperpy3KHu.

PaBHOBecue maTepuanbHON TOUKU. AGCOTIOTHO TBEPAOE Teso. PaBHOBecue TBEPIOTO Temna ¢
3aKpEIUIEHHON OCBIO BpaleHusi. Mo MeHT cuibl. LIeHTp TsxecTH.

Wmnynec tena. M3MeHeHue ummyinbca. VMmynbe cuiibl. 3aKOH COXpaHEHUs MMITYJIbCA.
PeaktuBnoe asmxenue (MC).

Mexannueckasi pabora ¥ MOUIHOCTB. PabGota cui TshkecTH, ynpyroctd, Tpenus CBs3b
sHepruu M pabotel IloTeHuManbHas >Heprus Tena, MOAHATOTO HaJ MOBEPXHOCTHIO 3EMJIH.
[loTennmanpHas 3Heprus c:katou npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKOW YHEPTUH.

Hemoncmpayuu

1. HabmoneHne MexaHU4eCcKOoro ABMKEHUS Tela OTHOCUTEIBHO PAa3HBIX TEN OTCUYETA

2. CpaBHEHHE TIyTE€W U TPACKTOPHUIN JBHXKEHUS OJTHOTO M TOTO K€ T€Ja OTHOCUTEIBHO Pa3HbIX
TEJ OTCYETA

3. M3MepeHune CKOpOCTH U YCKOPEHHS TPSIMOJIMHEMHOTO JBHKECHUS

4. VccnenoBaHue MPU3HAKOB PAaBHOYCKOPEHHOTO JIBMXKECHUS

5. HaGmronmenue nBMKeHUS Tela o0 OKPY>KHOCTH

6. HabnroneHnne MexaHNUECKHUX SIBJICHUH, IPOUCXOAAIINX B cucTeMe oTcuéra «Tenexkay npu
e€ paBHOMEPHOM U YCKOPEHHOM JIBYKEHUU OTHOCUTEIHHO KaOuHeTa PU3UKU

7. 3aBUCHUMOCTb YCKOPEHHS TeJia OT MAcChl TeJla U ACHCTBYIOIIECH Ha HETO CUIIbI

8. HaOmroneHue paBeHCTBA CUJI PY B3aUMOJICHCTBUU TEI

9. U3meHeHue Beca Tena Npu YCKOPEHHOM JIBHKCHUU

10.Ilepenava ummynbca Ipu B3aUMOJICUCTBUHN TEI

11.ITpeoOpazoBanus YHEPrUM NPU B3aUMOJIEHCTBUN TEIl

12.CoxpaHenre uMnysabca Ipy HEYIPYroM B3aUMOICCTBUH

13.CoxpaneHre UMIyJbca Ipu a0COMOTHO YIPYTrOM B3aHMMOICHCTBUH

14. HaGnroneHne peakTUBHOTO JIBHXKCHHS

15.CoxpaneHre MEXaHUUECKOW SYHEPTUU TIPU CBOOOTHOM IaJICHUN

16. CoxpaHeHue MEXaHMYECKOW SHEPTUM MPHU JBUKEHUU Teja MO ACHCTBUEM MPYKUHBI

Jlabopamopuvie pabomot u onvimul

1. KoHcTpyupoBaHue TpakTa JUisl pa3sroHa U JaJbHEHIIEr0 PAaBHOMEPHOI'O IBUKEHUS LIapuKa
WU TEJIEKKH

2. Ormpenenenue cpenHeil CKOPOCTH CKOJBKEHHs Opycka WM JABWKCHHS MIapHKa 10
HAKJIOHHOW TJIOCKOCTH

3. OmnpexneneHue yCKOPEHHUs TeIa MPU PABHOYCKOPEHHOM JIBM)KEHUH 110 HAKJIOHHOW TIIOCKOCTH



4. HccrnenoBaHue 3aBHCHUMOCTH IyTH OT BPEMEHHM IPHU PABHOYCKOPEHHOM JABMKEHHUU 0€3
HAa4YaJIbHOW CKOPOCTH

5. IIpoBepka rUMOTE3BI: €CIM MPU PABHOYCKOPEHHOM JBM)KCHHH 0€3 HadallbHOH CKOPOCTH
IIyTU OTHOCATCA KakK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIME IPOMEXYTKH BPEMEHU
OJIMHAKOBBI

6. UccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHUS OT CHJIbl HOPMAJIBHOTO JaBJICHUS

7. Omnpenenenue Kod3pHUIMEHTA TPEHUS CKOJIBXKEHUS

8. Ompexenenune )KXECTKOCTH NPYKUHBI

9. Omnpenenenue paboOThI CUIIbI TPEHUS IPU PABHOMEPHOM JBUKEHHUHU TeJla 10 TOPU30HTAIEHOM
MIOBEPXHOCTU

10.0npenenenne pabOTBl CHUJIBI  YIIPYTOCTH TPU TOIBEME Tpy3a C HCIOIH30BAHUEM
HETOJBMKHOTO U TOABHYKHOTO OJIOKOB

11.M3y4yeHue 3ak0Ha COXpAHEHUSI YHEPTUU

Pa3pen 2. Mexann4yecKue KoJ1e0aHud U BOJTHBI

KonebarenbHoe nBukeHue. OCHOBHBIE XapaKTEPUCTHKH KoJjeOaHWM: Nepuoj, 4YacToTa,
aMIUIUTya. MaremMaTHMYecKUl W TpYXUHHBIM MasTHUKU. [lpeBpaleHue 5>Hepruum mpu
Koje0aTeabHOM ABMKEHHMU. 3aTyxaroliue kojeOaHus. BolHykneHHble KosebaHus. Pe3zonanc.
Mexanunueckue BoiHbL. CBoMcTBa MeXaHMYECKMX BOJH. IIpo J0sbHBIE M MONEpEeYHbIE BOJIHBI.
JUlnHa BOJIHBI UM CKOpPOCTb €€ paclpocTpaHeHus. MeXaHHYecKHe BOJIHBI B TBEPAOM Telle,
cericMuueckue BojHbl (MC).

3ByK. 'poMKOCTB 3ByKa U BeIcOTa ToHA. OTpaxkeHue 3Byka. MHpa3Byk u yiabTpa3ByK.

Hemoncmpayuu

1. HaGmonenue koneGaHuii Te MO JeHCTBUEM CHUJIIBI TSXKECTH U CUJIIBI YIIPYTOCTH
2. Hab6monienne xonebaHuil rpy3a Ha HUTH U Ha TPY>KUHE

3. HaGmroieHue BBIHYKJICHHBIX KOJIEOaHUI 1 pe30HaHca

4. PacripocTpaHeHue MPOAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIIH)

5. HaGmroieHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOThI

6. AKycTUUYECKUI PEe30HAHC

Jlabopamopnwvie pabomot u onvimul

1. OnpeneneHue YacTOThI U Neproia KojeOaHui MaTeMaTHYECKOTO MasiTHUKA

2. OnpeneneHue 4acTOThl U NEpUOAA KoJeOaHUH IPYKMHHOTO MasiTHUKA

3. HUccnenoBanue 3aBUCUMOCTH MEepHOIa KOJIeOaHHUH MOABEIIEHHOTO K HUTH TPy3a OT JTMHBI
HUTH

4. UccnenoBanue 3aBUCUMOCTH MepHoa KoJIeOaHHii MPYKMHHOTO MasiTHUKA OT MacChl rpy3a

5. TlpoBepka HE3aBUCHUMOCTH TepuoAa KoJeOaHUM rpysa, MOJIBEIIEHHOTO0 K HUTH, OT MaccChl
rpysa

6. OnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD Ieproia KoeOaHu NMPYKUHHOTO MasiTHUKA OT
MAaccChl rpy3a U KECTKOCTH MPY>KUHBI

7. U3mepenne ycKopeHusi CBOOOTHOTO MaIeHUs

Pa3znen 3. DileKTpOMarHuTHOE 1MOJIe M 3JIeKTPOMATHUTHbIE BOJIHbI

3H€KTpOMaFHI/ITHOG I10JIC. 3H€KTpOMaFHI/ITHBIC BOJIHBI. CBOﬁCTBa BHGKTpOMaI‘HI/ITHLIX BOJIH
[[Ixana 371€KTPOMArHUTHBIX BOJIH. MICIIOIBb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.
DJieKTpoMarHuTHas rnpupoja csera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu

1. CBoMCTBa 3JIEKTPOMATHUTHBIX BOJH

2. BonHoBBIE CBOIICTBA CBETA

Jlabopamopuvie pabomot u onvimul

1 UzydyeHne CBONCTB 2JIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOUIBEHOTO TeledoHa



Pa3gea 4. CBeToBbIE AABJICHUSA

JlyueBass mopenb cBeTa. Mctounumku cBera. lIpsMonmHEWHOE paclpoCTpaHEHHE CBETa.
3armenust Conuua u JIynsl. Otpaxenue cBera. [lnockoe 3epkano. 3aKkOH OTpaKEHUs CBETA.

[Mpenomiienne cBera. 3aKoH TpernomiieHUs cBera. [loHOe BHYTpEHHEE OTpakKeHUE CBETA.
Hcnons3oBanue noiaHOro BHYTPCHHCTO OTPAXXCHUA B OITUYCCKHUX CBCTOBOAAX.

Jlunza. Xon syueit B muH3e. OnTHueckas cucreMa ¢oTroarmapaTa, MUKPOCKOIA U TEJIECKOoIa
(MC). I'ma3 kak onTudeckas cucrema. biiM30pyKkoCcTh U 1allbHO30PKOCTb.

Paznoxenue Oenoro csera B cnekTp. Onbitel Hetorona. CriojkeHue CHEKTPajibHBIX LIBETOB.
Jucnepcus ceera.

Hemoncmpayuu

[IpssmonuHETHOE pacpoCTpaHEHHUE CBETA.

OtpaxeHue cBera.

[Tonmyuenue n300pakeHUii B INIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
IIpenomnenue ceera.

OnTHYeCKU CBETOBO/I.

Xon nydeil B coOuparoiiei JnH3e.

XoJ 1y4dei B pacCeUBaloOIIeH JIMH3E.

[Tonmyuenue n300paxeHNU ¢ TOMOILBIO JIUH3.

[Tpunumn aeiicTBus Goroanmnapara, MUKPOCKOTA U TEJIECKOIIA.
10.Mogens rnasa.

11.Pa3noxxenue 6e10ro cBeTa B CIEKTP.

12.TTonyyenue 6enoro cBeTa MpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

WPk wh =

Jlabopamopuwvie pabomout u onvimul

1. UccnenoBanue 3aBUCUMOCTH yIJla OTPAXKEHHSI CBETOBOTO JIyda OT yIJia MaJeHusl.

2. M3yueHne XxapakTepUCTHK U300pakeHHUs MPEIMETa B INIOCKOM 3epKaJe.

3. HccnenoBanue 3aBUCHUMOCTH yrja MpEIOMJICHHS CBETOBOrO Jiyya OT yIyia MajeHUs Ha
TPaHUIIE «BO3YX—CTEKIION.

4. TlonyueHnue n300pakeHUI C ITOMOIIBIO COOMPAOIICH JIMH3BI

5. Onpenenenre (POKYCHOTO PaCCTOSHUS M ONTHYECKON CHIIBI COOUPAFOIIEH JIMH3HI.

6. OnBITHI 10 Pa3NIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

7. ONBITHI IO BOCTIPUSITHIO I[BETA MPEAMETOB MIPHU WX HAOTIOACHUH Yepe3 [IBETOBLIC (DUITBTPHI.

Paznen 5. KBanroBble ABJIeHUSA

OmnbiTel Pesepdopaa u 1uianerapHas mozaens atoma. Mogens atoma bopa. Mcmyckanue u
MOTJIONIEHUE CcBeTa aTOMOM. KBaHThI. JIMHEHYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anb(da, 6eta u rammansnydenus. CTpoeHre aToMHoro sapa. HykiaonHas
MO/IeNIb aTOMHOT 0 sijipa. M30Tomns!.

PanuoaxTtuBHble peBpamienus. [lepuos nonypacnana aTOMHBIX SA€Ep.

SnepHble peakuuu. 3aKOHBI COXPAaHEHHUS 3apsIOBOTO W MAacCOBOTO YHCEN. DHEPrusi CBSA3HU
aTOMHBIX si7ep. CBA3b Macchl M dHEpruu. Peakunu cunresa u nenenus saaep. Mcrounuku suepruun
Comnna u 38€31 (MC).

SnepHas sHepreTuka. [IeiicTBUS pagOaKTUBHBIX U3yUYeHUH Ha *kuBble opranuzMsl (MC).

Hemoncmpayuu

1. CrieKTphl U3JTy4yeHUs U MOTJIOIIEHHUS.

2. CHeKTphl pa3In4HbIX Ia3oB.

3. Cnextp BOOpOA.

4. HaGmroienue TpekoB B kamepe Buibcona.

5. Pabora cuéTunka MOHU3UPYIOIIUX U3JTYUESHUH.

6. Perucrpanus u3iay4eHHs NPUPOAHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnsie pabomut u onvimul



1. HaGmroieHue CIUIONIHBIX M JTHHEHYATHIX CIIEKTPOB MU3ITYUCHHS.

2. HccnenoBaHMe TpPEKOB: M3MEpPEHHE JHEPrMM YacTUIBI 110 TOPMO3HOMY MyTd (110
dhoTorpadusim).

3. I3mepeHue pauoakTuBHOTO (hOHA.

IloBTOpPHTEIBbHO-00001IAKOIIIHIT MOYJIb

IToBTOpUTENHHO-00001IAIOLINI MOLYIb NMPEIHA3HAYEH AJIs1 CUCTEMATU3aLUN U 0000IIeHUs
IPEIMETHOTO CO/IEPKAHMSI U ONbITA I€ATEIbHOCTH, IPUOOPETEHHOTO IIPU U3YUEHHUU BCETO Kypca
¢bu3uky, a TakKe Uil NOAroTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K 3aMEHY 0 (u3uke ais
oOyuaroluxcsi, BHIOPaBUINX ATOT YYEOHBIN NPEIMET.

[Tpy M3ydyeHuu JaHHOTO MOJYJIS Peau3yl0TCs U CUCTEMaTU3UPYIOTCS BUJIbI 1€ATEIBHOCTH,
Ha OCHOBE KOTOPBIX OOECHEeYMBAETCA JOCTUKEHUE TMPEIMETHBIX M  METallpeIMETHBIX
IUIAHUPYEMBIX pE3yJabTaTOB OOyueHHs, (OPMHUPYETCS €CTECTBEHHO-Hay4Hasi TI'PaMOTHOCTD:
OCBOEHHUE HAyYHbIX METOJOB UCCIJIEIOBAHMSI IBJIEHUI IPUPO/Ibl U TEXHUKHU, OBJIa/IEHUE YMEHUSIMU
O0BACHATH (PU3NUYECKHUE SBICHUS, IPUMEHSS MOJyYSHHbIE 3HAHUs, pelllaTh 3aauu, B TOM YUCIIe
KayeCTBEHHbBIE U 3KCIIEPUMEHTAJIbHBIE.

[TprHIMNINANBHO NEATENBHOCTHBIN XapaKTep JaHHOTO pa3iesia peanu3yercs 3a CYET TOro, YTO
y4alirecst BHIIOIHSAIOT 3a/IaHus, B KOTOPBIX UM IpejiaraeTcs:

Ha OCHOBE MOJyYE€HHBIX 3HAHUW PACIO3HABATH U HAYYHO OOBACHATH (DU3UUECKUE SBJICHUS B
OKpYXaroIIeH Mpupo/ie ¥ MOBCETHEBHOM JKU3HH;

MCII0JIH30BaTh HAYUYHbIE METO/IbI UCCAEAOBAHUS (PU3UUECKUX SIBJICHUHM, B TOM YUCJIIE JIJIs
MIPOBEPKHU THIIOTE3 U MOJIYYSHHS] TEOPETUUYECKUX BBHIBOJIOB;

O0O0BSICHATH HAYYHBIE OCHOBBI Han0OJIee BAXKHBIX JOCTHIKCHHI COBPEMEHHBIX TEXHOJIOTHHA,
HanpUMep, MPAKTUYECKOTO MCTIOIb30BAHMS PA3TUYHBIX HCTOYHUKOB SHEPTUH HA OCHOBE
3aKOHA MPEBPAIICHUS U COXPAHEHHSI BCEX M3BECTHBIX BUJIOB YHEPTUH.

Kaxxgas u3 TeM JaHHOrO pasaciia BKIOYACT SKCIICPUMCHTAJIbBHOC UCCIIC0OBAHUC O606IJ_I21IOH_I€I‘O

xapakrtepa. Pa3aen 3aBepiiaeTcs MpoBeCHUEM TUAarHOCTHYECKON M OIEHOYHOU pabOoThI 3a KypC
OCHOBHOM HIKOJIBI.

INJTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O ITPEJIMETA

N3yuenne ¢pusuku B 7-9 kiiacce HampaBiIeHO Ha JOCTHKEHHUE 00YyJaIOIIMMUCS TMYHOCTHBIX,
MeTanpeIMETHBIX U MPEIMETHBIX Pe3yIbTaTOB OCBOCHHUS yUeOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATHI

Hampuomuuecxoe 60CIIUTAHHUE:

NPOSIBJIICHUE UHTEpeca K UICTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (PU3UUECKOM
HayKH;
[IEHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSM POCCUNCKUX YUEHBIX (PU3UKOB.

Fpamdaucxoe u 0yxoeno-npaecm8enuoe eocnumanue:

TOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCY/I€HUHU OOIIECTBEHHO-3HAYMMBbIX U 3THUECKUX
po0JieM, CBA3aHHBIX C IPAKTUUECKUM ITPUMEHEHNEM JOCTHKEHUN (DU3HKHY;
OCO3HAHUE BAJKHOCTU MOPAJIbHO-DTUYECKUX IIPUHIUIIOB B ACATEIbHOCTH YYEHOTO.

Icmemuueckoe éocnumanue:



BOCHIPUATHE ICTETUYECKUX KauecTB (PU3HMUECKON HayKU: €€ TApMOHUYHOTO IMMOCTPOECHHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH.

lIenuocm U HAYUHO20 NO3HAHUA:

0CO3HaHHME LEHHOCTH (PU3NYECKON HayKH KaK MOIIHOTO HHCTPYMEHTA MO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUN, BaKHEUIIEN COCTABIISIIOLIECH KYJIBTYPBI;
pa3BUTHE HAYYHOH JTH0003HATEILHOCTH, HHTEpPECA K UCCIIEA0BATENILCKOM eI TEIbHOCTH.

Dopmuposanue Kynbmypol 300p06ba U IMOUUOHATLHO20 O11A20N0YUUA:

0CO3HAHKE [IEHHOCTH 0E301IaCHOT0 00pa3a )KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUpE,
BaYKHOCTH TIPaBUJI 0€30MaCHOTO TIOBECHUS Ha TPAHCIIOPTE, HAa TOPOTaX, C AIEKTPUICCKUM H
TEIUIOBBIM 00OPYZIOBAaHUEM B JOMAIIHUX yCIIOBHUSX;

c(hopMHUPOBAHHOCTH HAaBBIKA PEIICKCUH, TPU3HAHUE CBOETO MPaBa Ha OIMHUOKY U TAKOTO Ke
npaBa y APyroro 4eioBeKa.

Tpyooeoe 6ocnumanue:

AKTUBHOE YYaCTHE B PEIICHUU MTPAKTUYECKHUX 33/1a4 (B paMKax CEMbH, IIIKOJIbI, TOPOJIa, Kpas)
TEXHOJOTUYECKON U COIMATBHON HAPABICHHOCTH, TPEOYIOIIMX B TOM YHCIIE U PUINISCKUX
3HAHUM;

HUHTEpPEC K MPAKTHUYECKOMY HU3YYCHHUIO MPO(eCcCHii, CBA3AHHBIX C (PU3UKOU.

IKonozuueckoe 6ocnumanue:

OpHUEHTAIUs Ha IpUMEHEeHNE (PU3UIECKUX 3HAHUH [T pelIeHHs 3a7ad B 00JIaCTH
OKpPYXAroIIeH Cpeaibl, MIaHUPOBAHUS TOCTYNKOB U OIIEHKH X BO3MOKHBIX TOCIEACTBHIMA TSI
OKpYXaIOIIEeH Cpebl;

OCO3HaHME TN00aTBbHOTO XapaKTepa JKOJIOTHMYECKUX MPOOJIeM U IMyTel UX PeIleHUs.

Adanmayusa odyuarouezoca K UsMeHAUWUMCA YCLOGUAM COUUATLHOU U RPUPOOHOU
cpeovi:

NoTpeOHOCTh BO B3aUMOJICHCTBUHU IPU BBIIOJIHEHNUH HCCIIEI0BaHUN U MPOEKTOB (pu3nyecKon
HaIIPaBJIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUAM APYTHX;

MOBBILICHUE YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3 IMPAKTUYECKYIO ACSTEIBHOCTD;
noTpeOHOCTh B (POPMUPOBAHMH HOBBIX 3HAHUI1, B TOM Uucie (OpMyIHPOBATH

UJIeH, TOHSTHS, TUIOTE3bl O (U3NYECKUX OOBEKTAX U SBICHUSAX;

0co3HaHHE Ae(PHUINTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PH3HUKH;
IUTAHUPOBAHHUE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;

CTPEMJICHUE aHAIM3UPOBATH U BBISIBIIATH B3aUMOCBS3H ITPUPOIBI, OOIIECTBA U SKOHOMHUKH, B
TOM YMCJIE€ C UCTIOIb30BaHUEM (DU 3UUECKUX 3HAHUIL,

OLICHKA CBOUX JACUCTBUM C YY4ETOM BIMSIHUS HA OKPYKAIOLLYIO CPEAY, BO3MOKHBIX
r7100aIbHBIX MOCJIEACTBUH.

METAINIPEJMETHBIE PE3YJIbTATbBI

YHuBEpcanbHbIE TO3HABATEIIBHBIC 1€HCTBUS

ba3zoevie nocuueckue oeiicmeun:



BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKN 00BEKTOB (SIBJICHHU);

YCTaHABIMBATh CYIICCTBEHHBIH NPU3HAK KIACCHU(PHUKAIMU, OCHOBAHMUS IJsi OOOOIICHHS U
CpaBHEHWUS;

BBIBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYMsT B pacCMaTpuBaeMbIX (PakTax, TaHHBIX U
HAOJIOICHUAX, OTHOCSIIUXCS K (PU3UICCKUM SIBIICHUSIM;

BBISIBJISITH IPUYMHHO-CJIC/ICTBEHHBIC CBSI3U MPU M3YYCHUH (PU3UUECKUX SBICHUN U TPOIECCOB;
JIeNiaTh BBIBOJIBI C HWCIOJB30BAHHUEM JICAYKTUBHBIX M WHAYKTUBHBIX YMO3AKIIOUCHHIH,
BBIABUT'aTh TUIIOTE3bI O B3aUMOCBA3AX (I)I/I?)I/I‘-IGCKI/IX BCJINYHH,

CaMOCTOSITEIPHO BBIOMpATh CIMOCOO pereHus y4eOHOW ¢u3nueckoi 3amadu (CpaBHECHHE
HECKOJIbKUX BapUaHTOB PEICHIs], Bbl 0Op HAanOO0Jee MOAXOAAIIETO C YYETOM CaMOCTOSATEIHHO
BBIJICJICHHBIX KPUTCPHUEB).

Ba3zoewvie uccneoosamenvckue oeiicmeus:

HCIIOJIB30BATh BOIIPOCHI KaK MCCIIEI0BATEIbCKUM HHCTPYMEHT MO3HAHUS;

IPOBOJUTH II0 CAMOCTOSTENBHO COCTABICHHOMY IIJIaHY OIBIT, HECJIOXHBIA (pu3nueckuit
HKCIIEPUMEHT, HEOOIbILIOE UCCIIeI0BAaHUE (PU3NUECKOTO SIBIICHUS;

OLICHMBaTh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh HH(POpPMAIMIO, TOIYYEHHYIO B XOJe
HCCIIEIOBAHUS UJIN DKCIIEPUMEHTA;

CaMOCTOATENIbHO (OPMYIHMPOBaTH OOOOIIEHHS M BBIBOJBI IO pPE3yJIbTaTaM MPOBEIEHHOTO
HaOJII0/IEHUS, OTIbITA, UCCIICIOBAHMS;

IPOTHO3UPOBATh BO3MOXKHOE JlabHEHINEE pa3BUTHE (PU3MUYECKUX MPOILECCOB, a TaKKe
BBIJIBUTaTh MPE/IOI0KEHUS 00 UX PA3BUTUHU B HOBBIX YCIOBHUSIX U KOHTEKCTaX.

Paboma c ungpopmayueii:

IOPUMEHSATH Pa3IMYHbIE METO/Ibl, THCTPYMEHTHI U 3aIPOCHI IIPH MTOKCKE U 0TOOpE HHPOPMALIUU
WIM JAHHBIX C YYETOM MPEAJIOKEHHON yueOHOM pusndeckoil 3a1auu;

aHAJIM3UPOBaTh, CUCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATh MH()OPMAIIUIO PA3IUYHBIX BUIOB U
(dbopm mpecTaBIeHNUs,

CaMOCTOATENIbHO ~ BBIOMpAaTh ONTUMalbHYIO (opMy MpeaCTaBieHUs HHGOpMALMU U
WUTIOCTPUPOBATH peIllaeMble 3a7jaul HE CJIOKHBIMHM CXEMaMH, TuarpaMMaMu, HHOW rpadukoi
U UX KOMOMHALIUSAMHU.

yHI/IBepcaHBHLIG KOMMYHHKATHBHBIC ,HeﬁCTBHH
Obwenue:

B X0/€ 0OCYXXJEHHs y4eOHOro Marepuana, pe3ylbTaToB JIa0OpPaTOPHBIX padOT M NMPOEKTOB
3alaBaTh  BOIIPOCHI IO CYIIECTBY OOCY)XKJaeMoil TemMbl M  BbICKa3biBaTh  HJIEH,
HalleJICHHbIE Ha peIleHHE 3a7auu U MoAep KaHue 01aroxKenaTebHOCTH OOLCHHS;
COTIOCTABJISITh CBOM CYXXICHHS C CY)KIEHUSMHU JIPYrMX YYaCTHHKOB AHAliora, OOHApy>KHUBaTh
pasnuyure U CXOJCTBO MO3MIMI;—BBIpaXkaTb CBOK TOUKY 3PEHMS B YCTHBIX M IMHCbMEHHBIX
TEKCTax;—IyOJIMYHO TPEACTABIATh PE3yJAbTaThl BBHIMOJHEHHOTO (DU3UYECKOrO0 OIbITa
(3KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA).

Coemecmuasn desamenvHocmy (CompyoOHU4ecmaeo):

MOHUMATh M HCIOJB30BaTh IMPEUMYIIECTBA KOMAHAHOW W HWHAWBUAYAJbHOW pabOTHl TpH
pElIeHUH KOHKPETHON (PU3NYECKOM MPOOIEeMBI;

MPUHUMATBH 1€ COBMECTHOU JI€SITEIBHOCTH, OPTaHU30BBIBATh JEHCTBUS TIO €€ JTOCTHKCHUIO:
pachpenensaTb poii, o0CYXIaTh MPOIECCHl M Pe3yIbTaThl COBMECTHON PabOTHI; 0000IIaTh
MHEHHS HECKOJILKUX JTIOJIEH;



BBIMOJHATh CBOIO YacTh pabOThl, JOCTUTasl KAuyeCTBEHHOTO pe3yjibTaTa 10 CBOEMY
HAIPAaBJICHUIO U KOOPAUHUPYS CBOM JIEUCTBUS C APYTUMU YJI€HAMH KOMaH/[bI;

OLICHMBATh KAY€CTBO CBOET0 BKJIaJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CAMOCTOSATEIHHO
c(hOopMyIHPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

yHI/IBepCaJIBHLIe PCTYIIATUBHBIC JEHUCTBUSA

Camoopzaumauuﬂ:

BBIABIISIT NPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CHUTyalMsX, TPeOYOIIUX A peLIeHHs
(bu3NYeCKUX 3HAHUI;

OPUEHTUPOBATHLCS B PA3JINYHBIX NTOAXOAAX MPUHATHUS PEIIEHUN (MHANBUAYAIBHOE, IPUHATHE
pEIIeHUs B IPyIIe, IPUHATHE PELIEHUI TPYIIOi);

CaMOCTOATENIBHO ~COCTABIIAITH ~ QITOPUTM  pelleHHss (U3MYECKOH 3ajayd  WiIM  IUlaHa
UCCIIEIOBaHUsI C Y4€TOM MMEIOUIMXCA PECYpcoB U  COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTUPOBATh NIpe/jlaracéMble BAPUAHThI PELICHU;

JleTaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

Camoxonmpons (pegprexcusn):

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallUH U IIPEJJIaraTh IUIaH €€ U3MCHEHMS,

OOBSICHATh TPUYMHBI JOCTM)KEHUS (HEHOCTIDKEHHS) pPE3YJIbTaTOB JAEATEIbHOCTH, J1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JAEATEIBHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHUS (U3NYECKOTO
UCCIIEIOBAaHMsI MM NPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHUBIINXCS CHUTYyaluil,
YCTaHOBJIEHHBIX OIINOOK, BOSHUKIINX TPYAHOCTEH;

OLICHMBATH COOTBETCTBUE PE3YNbTAaTa LEIH U YCIOBHSM.

3M0l(u0HaJleblﬁ uHmeslyieKkm:

CTaBHUThL Ce0s1 HA MECTO Apyroro 4¢€JIOBCKa B XOJC CIiopa WM NUCKYCCHUH HAa HAYYHYIO TCMY,
IMOHUMAaTb MOTHBbI, HAMCPCHHA U JIOTUKY APYyroro.

Ilpunamue ceda u opyzux:

NPU3HABATh CBOE MPaBO Ha OMIMOKY NpU pelIeHUH (GU3NUYECKUX 3a/1a4 WIHK B YTBEPKACHUAX HA
Hay4YHbIC TEMBI U TAKOE XKE MPABO IPYroro.

NPEAMETHBIE PE3YJIBTATBI 7 KJIACC

[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)kaTh C(HOPMHPOBAHHOCTH Y

o0yyJaromuxcs yMeHUil:

WCIIONIb30BATh MOHATHS: (GU3NYECKUE U XUMHUYECKHE SBJICHHS, HAOMIOJeHUE, DKCIEPUMEHT,
MOJI€Jb, TUTIOTE3a; CANHUIIBI (PU3NYECKUX BEIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSTHUS
BemecTBa (TBEpIAOE, JKUAKOE, Trazoo0pa3HOE); MEXaHWYeCcKoe [BIKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, TMPSMOJUHEHHOE), TPACKTOpUs, PaBHOJEHCTBYyIOIAasi Cuj, aedopmanus
(ynpyrasi, miaacTHuecKkas), HeBECOMOCTb, COOOIIAIOIINECS] COCY/IbI;

paznuuath sBieHUs (nuddy3us; TEINIOBOE ABHUKEHHE YaCTHI[ BEIIECTBA; PAaBHOMEPHOE
JIBIJKEHHE; HEPAaBHOMEPHOE JABMKEHUE; UHEPLUS; B3aUMOJICHCTBUE TEJI; paBHOBECHE TBEPABIX
TEJ C 3aKPeIIEHHOW OChIO BpAIlleHHUs;, TIepeiada JaBJIeHUs TBEPIBIMU TEJIaMH, KUAKOCTIMHU U
ra3zamu; atMocdepHoe JABIICHUE; MJIaBaHue



TEJ; MPEeBpalIeHUs MEXaHWUYECKON HHEPTHH) 1O OMHCAHHWIO MX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPHUPYIOIIUX TaHHOE (PU3NIECKOE SBIICHUE;

pacno3HaBaTh MpPOSBIECHUE H3YUYEHHBIX (PU3NYECKUX SIBICHHUH B OKpPYXKAIOLUIEM MHUpPE, B TOM
yricie (pu3uveckue SABICHHS B MPUPOJAC: IPUMEPHI IBIKEHUS C PA3TUYHBIMU CKOPOCTSIMHU B
KUBOM M HEXHUBOM NPUPOJE; ACUCTBUE CWIBI TPEHUS B IIPUPOJE U TEXHUKE; BIIUSHHE
aTMoc(hepHOro JaBlIeHUs HA )KUBOW OpraHU3M; MJIaBaHUE PBIO; phIUuark B TeJe YeJIOBEKa; Mpu
3TOM TMEpPeBOAMTHh MPAKTUYECKYIO 3aJadyy B y4eOHYI0, BBIIEIATh CYILIECTBEHHBIE
CBOWCTBA/MPU3HAKU (PU3UUECKUX SIBICHHIA;

ONKCHIBATh H3YYEHHbIE CBOMCTBAa Tel M (U3NYECKHE SBJICHHS, HUCHOIb3ys (HU3nvecKue
BEJMYMHBI (Macca, 00BEM, MJIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIAHSS CKOPOCTD,
CuJIa YIpYTrOCTH, CUJia TSDKECTH, BEC Tella, CHIla TPeHUS, JaBieHue (TBEPIOTO Tela, KUIAKOCTH,
ra3a), BRITAJKUABAOIIAS CHJIa, MEXaHHUYECKast paboTa, MOIHOCTD, MJIEYO CHUJIbI, MOMEHT CHIIBI,
KOA((GUIIMEHT MOJIE3HOTO JAEMCTBUA MEXaHU3MOB, KHHETHUECKAsl U MOTEHIMAIbHASL SHEPTHS);
MpU ONMHMCAHWUU TPABUIBHO TPAKTOBATh (PH3UYECKUI CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HX
0003HaYeHUs U eAUHUIIBI (PU3UUECKUX BEJIMUMH, HAXOAUTh (POPMYJIBL, CBSI3bIBAIONINE JAHHYIO
(GU3HYECKYIO BEIMUUHY C APYTUMHU BETHUYUHAMHU, CTPOUTH TPpa(UKH U3yICHHBIX 3aBUCUMOCTEH
(bu3NYECKUX BEINYHH;

XapaKTEepU30BaTh CBONCTBA Tes, (U3UYECKUE SIBJICHUS U TPOIECCHI, UCIOJIBb3Ys TpaBuUiia
CJI0’KeHHUS CUJT (BIOJIb OJTHOM TIpsIMOit ), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesa, mpaBuiIo
paBHOBecHs pblyara (0710Ka), «30JI0TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUUECKOM
SHEPruH; TMpPH OSTOM JaBaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHAa M 3alUCHIBaTh €ro
MaTeMaTHYeCKOE BBIPAKECHHUE;

O00BSACHATH (M3MUYECKUE SIBJICHHS, IMPOLIECCHI W CBOWMCTBA TEN, B TOM YHCIE U B KOHTEKCTE
CUTYyallMil MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBIABISATh MPUUYUHHO-CIIEICTBEHHBIC
CBSI3M, CTPOUTH OOBSICHEHHE W3 1—2 JOTUYECKUX IIAroB C OMOpoil Ha 1—2 H3y4EHHBIX
CBOWMCTBA (U3MYCCKUX SBJICHHHA, (PHU3MUECKHX 3aKOHA WM 3aKOHOMEPHOCTH;—pEIIaTh
pacuétHble 3amauyd B 1—2 [eHCTBUS, HCIONB3YSd 3aKOHBI W (DOPMYIBI, CBS3BIBAIOIIHE
(¢u3MYeCKre BEIMYMHBI: HA OCHOBE aHaJM3a YCIIOBUS 3a/laud 3alUChIBATh KPATKOE YCIOBHE,
MOJCTaBIATh (U3MUECKHE BEIUYUHBI B (OPMYIbl M TPOBOAUTH pACUYETHI, HAXOAUTH
CIIpaBOYHBIC JITAaHHBIE, HEOOXOAWUMBIC HJIsi pEHICHUs 3aJad, OIEHWBATH PEATUCTUIHOCTD
MOJy4eHHOU (PU3MUECKON BEITMUUHBL

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU (PU3UYECKHX METOOB; B
ONMUCAHUU MCCIIEOBAHUS BBIICISATh MPOBEPSEMOE MPEAINONOKEHUE (TUNOTE3Y), pa3inyaTh U
MHTEPIPETUPOBATH MOJIYICHHBINA PE3YJIbTAT, HAXOAUTH OMIMOKH B XOJI€ ONBITA, AEJIaTh BHIBOIBI
M0 €ro pe3yabTaTaM;—IpPOBOAUTh OMBITHl MO HAOMIOACHUIO (U3MUECKUX SBICHUN WIH
(U3UYECKUX CBOWCTB Tel: (HOpMYyIHpPOBATH MPOBEPSEMBbIC TPEa TOJOXKEHHs, COOMpaTh
YCTaHOBKY W3 MPEIJIOKEHHOTO0 O0OpYIOBaHUs, 3alMUCHIBATH XOJ OIbITa M (HOPMYIUPOBATH
BBIBOJIBI

BBHITMIOJHATH MPSMBIE W3MEPEHUs PACCTOSHUSA, BPEMEHH, MacChl Tela, 00bEMa, CHIBI H
TEMITEPATyPhI C UCITOJIH30BAHNEM aHAJIOTOBBIX U ITU(POBBIX TPHOOPOB; 3aITUCHIBATH TTOKA3AHUS
npubOOPOB C YUETOM 3aJaHHON aOCOTFOTHOM MOTPEITHOCTH N3MEPEHU;

MPOBOJIUTh HWCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIUYUHBI OT JPYrol ¢
MCIIOJIb30BAHUEM MPSMbBIX U3MEPEHUH (3aBUCUMOCTHU ITyTH PABHOMEPHO JBMXKYILIETOCS Tella OT
BPEMEHH JIBIKEHUS TeJa; CHJIbI TPEHMsI CKOJBKEHHsS OT Beca Tesa, KayecTBa 00pabOTKH
MOBEPXHOCTEN TEJl U HE3aBUCUMOCTH CHJIbI TPEHHUS OT IUIOIIAJAN COMPUKOCHOBEHHUS TEN; CUJIBI
YOPYTOCTH OT YJJIMHEHUS MPYKUHBI; BHITAJIKUBAIOLIEH CUIIbI OT 00bEMa MOrPY:KEHHOIN YacTH
Tela W OT IUIOTHOCTH >KHMIKOCTH, €€ HEe3aBUCUMOCTU OT IUIOTHOCTH TeJa, OT TNIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TeJI0; YCIOBUN TUIaBaHMsI TeJ, YCIOBUM paBHOBECHS pbluara U OJIOKOB);
y4acTBOBAaTh B TUTAHUPOBAHWH y4EOHOTO HCCIIEAOBAaHUS, COOMPATh YCTAHOBKY W BBHIMIOTHSTH
U3MEpEeHUs, Cleayd MpeNIOKEHHOMY IUIaHy, (UKCHpOBaTh pe3yJlbTaThl MOJYyYECHHOU
3aBUCHMOCTH (U3NYECKUX BEJIMYMH B BHUJE MPEAJIOKEHHBIX TaOIUIl U TpaduKOB, JENaTh
BBIBOJIBI 110 PE3YyJIbTAaTaM UCCIIECOBAHUS;



e TIPOBOJUTH KOCBEHHBIC M3MEPEHHS (U3NICCKUX BEITUYMH (IUIOTHOCTHh BEUIECTBA JKUIKOCTH H
TBEPJOrO Tena; CUiIa TPEHHS CKOJBKEHHUS; JABJICHHE BO3/yXa; BBITAJIKHMBAIOIAS CHJIA,
JEUCTBYIOIAs Ha MOTPYXKEHHOE B JKUJIKOCTb Telo; KO3(D(UIMEHT MOJIe3HOro IeHCTBUS
IPOCTBIX MEXAaHU3MOB), CJelysd MPEUIOKEHHON MHCTPYKLHMH: NPU BBIOJHEHUHM HU3MEPEHUH
coOupaTh SKCIEPUMEHTAIIbHYIO YCTAHOBKY U BBIUUCIISATH 3HAUEHHUE UCKOMOW BEJIHMUMHBI;

e coOmoaaTh MpaBUiIa TEXHUKU OE€30MIaCHOCTH NpU paboTe ¢ 1abopaTOPHBIM 000PyI0BaHHEM;

e yKa3bIBaTh NPUHIUIBI JEUCTBUS NPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BEChI, TEPMOMETP,
JUHAMOMETP, COOOLIAIONINECS CO CY/Ibl, 6apOMeTp, phlyar, HOJBMXKHBINA 1 HETIOABHIKHBIN OJIOK,
HAKJIOHHAA MJI0CKOCTH;

e XapaKTepu30BaTh NMPHHLUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOUCTB C
Omopod Ha UX ONHUCaHusA (B TOM 4YHCIE: TMOJIIUIHUKHA, YCTPOWCTBO BOJONPOBOJA,
THJIPABINYECKUN Tpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp), UCIOIb3YS
3HAHUS O CBOWMCTBaX (PM3WYECKHX SBICHUA W HEOOXOoAuMble (PU3NUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

e [IPUBOJUTH MPUMEPHI / HAXOAUTh UH(POPMAIMIO O MPUMEPAX MPAKTUYECKOTO HCIIOIb30BAHUS
¢u3nUecKUx 3HaHUH B TOBCEAHEBHOM KU3HHU 7151 oOecrieueH st 6e301acHOCTH MPU 0OpaIieHuH
¢ npubopamMu U TEXHUYECKHUMH yCTPOWCTBAMH, COXPAHEHUS 3J0POBbS U COOJIIOJCHUS HOPM
HKOJIOTHYECKOTO MOBEIEHUS B OKPYKAIOIIEH cpeie;

e OCYUIECTBIATH OTOOpP HCTOYHUKOB HH(GOpMAIIMU B ceTH MIHTEpHET B COOTBETCTBHUH C 331aHHBIM
[IOMCKOBBIM 3aIIpOCOM, Ha OCHOBE AMEFOIIUXCS 3HAHUI 51 MMyTEM
CpaBHEHHUSI pa3IMYHBIX UCTOYHUKOB BBIJIETISITh uHbOpMaIIHIO, KOTOpas
SBIISICTCST TIPOTHBOPEUYMBOM HII MOXKET OBITH HEIOCTOBEPHO;

e UCIIOJI30BAaTh TMPHU BBHINOJHEHUH YUYEOHBIX 3aJaHUN HAYyYHO-TIONYJSPHYIO JUTEPATYpy
($U3MIeCKOTO COAep)KaHus, CIPaBOYHBIE MaTepUalbl, pecypchl ceTH VHTepHeT; BiaJeTh
npuéMaMu KOHCTIEKTHPOBAHUS TEKCTa, mpeoOpa3oBaHusi WHGOpMALMKM U3 OJHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;

e co3MaBaTh COOCTBEHHBIE KpPAaTKHE MHCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE 2—3
MCTOYHUKOB HH(OpMAINH (PU3HMYECKOTO CONEPIKAHMS, B TOM YUCIIE ITYOJIUYHO JIENIaTh KpaTKHe
CcOO0IIeHHs O pe3yiabTaTax MPOEKTOB WM Y4YEOHBIX MCCIEAOBAHUN; MPU ITOM TIPaAMOTHO
MCTIOJIB30BaTh M3yYCHHBIA MOHATUHHBIN ammapar Kypca GU3UKH, COMPOBOXKIATH BHICTYIUICHUE
MpE3EHTALUEN;

e TIpY BBHIIIOJHEHUHU YYEOHBIX MTPOEKTOB U HCCIICTOBAHNN pacTpeiessiTh 0053aHHOCTH B TPYIIIIE B
COOTBETCTBUHM C IOCTaBJICHHBIMHU 3aj[auyaMH, CJEIUTh 32 BBINOJHEHUEM IUIaHa JEHCTBHIM,
aJICKBaTHO OLICHUBATh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTh TPYIIBI; BBICTPAUBAThH
KOMMYHHKATHBHOE B3aMMOJCHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIHUX.

NHNPEAMETHBIE PE3YJIBTATDI 8 KJIACC

[IpenmeTHble pe3ysibTaThl HAa 0a30BOM YpPOBHE JOJDKHBI OTpaXkaTb C(HOPMHUPOBAHHOCTH Y
o0yyaromuxcs yMEeHUi:

® HCIIOJIb30BATh IMOHATHA: MaCCa U PasMEPbl MOJICKYJI, TCIIJIOBOC ABHUKCHUC aTOMOB U MOJICKYII,
arperaTHple COCTOSIHHSI BEIIECTBA, KPHUCTAIMUECKWE W aMop(HBIC Tella, HACHIIECHHBIH U
HEHACBIICHHBIM Iap, BJIAXXHOCTb BO3AYyXa; TEMIlepaTypa, BHYTPEHHSS OJHEPIUs, TEIJIOBOU
JIBUTATEINb; JJIEMCHTAPHBIA AIIEKTPHUYECKUIA 3apsijl, SJEKTPUYECKOE TII0JIe, MPOBOJHUKUA H
JAUDJICKTPHUKHU, MOCTOSIHHBIN BHCKTpI/I‘-ICCKI/Iﬁ TOK, MAarouTHOC II0JIC,

e pa3nuyaTh SBJICHUS (TEIUIOBOE PACHIMPEHHE/CKATHe, TeIuIonepeaada, TeIIoBOe paBHOBECHE,
CMa4YMBaHUC, KANMWIJIAPHBIC SABJICHUA, UCTIAPCHUC, KOHACHCALIUA, TIJIABJICHUC, KPUCTAJIJIN3alud
(oTBepaeBaHME), KUIICHHE, TeIUIonepenaya (TEIIONPOBOJAHOCTb, KOHBEKIMS, H3Ty4EHHUE);
AJIEKTPHU3AIMA TeJl, B3aUMOACWUCTBUE 3apsaoOB, JEHCTBHUSA AIIEKTPHUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aMMO/ICHCTBHE MAarHUTOB, JICWCTBUE MAarHUTHOTO IOJISl HA MTPOBOJHKUK C TOKOM,
QJICKTpOMArHuTHas I/IHI[yKI_[I/ISI) MO0 OMMCAHUIO UX XaPAKTCPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIHNX JaHHOE (PU3NIECKOE SIBIICHUC,



pacno3HaBaTh MPOSBICHWE H3YYEHHBIX (U3NYECKUX SBJICHUH B OKPYKAIOLEM MHpPE, B TOM
yucie Gpusnueckue sBICHHUS B IPUPO/IE: TOBEPXHOCTHOE HATSHKEHNUE M KANWIUISIPHBIC SIBJICHUS B
IIPUPOJIE, KPUCTAIUIBI B IpUpoAe, u3nydeHnue ConHla, 3aMep3aHue BOJJOEMOB, MOPCKHE OpHU3bI,
o0pa3oBaHue POCHI, TYMaHa, MHEsl, CHETa; SJICKTPUUECKHUE SBJICHUS B aTMOC(epe, STEKTPHUUECTBO
KMBBIX OPraHU3MOB; MarHUTHOE IoJie 3eMJu, Apei( MOJICOB, POJb MArHUTHOIO IOJIA IS
KHU3HU Ha 3emJie, TOJIIPHOE CHSHUE; IPU ATOM IEePEBOIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO,
BBLJIEJISITH CYIIECTBEHHbBIE CBOMCTBA/IPU3HAKY (PU3NUECKUX SBICHUM;

OINMCHIBATh M3Y4YCHHbIE CBOMCTBA Tel U (PU3UYECKUE SBICHUSA, HCIONIB3YS (QHU3HUECKue
BEJIMYMHBI (TEMIIEpAaTypa, BHYTPEHHSAS SHEPTUs, KOJIMUYECTBO TEIUIOTHI, yelIbHas TeMIOEMKOCTb
BEIIECTBA, YJENIbHas TEIJIOTa IUIaBJIECHMS, YAEJbHAas TEIUIOTa NapooOpa3oBaHUs, YAEJbHas
TEIUIOTa CrOpaHMs TOIUIMBA, KO3((UIMEHT IOJE3HOro JAEHCTBHS TEIJIOBOH MallluHBbI,
OTHOCHUTEJNIbHASL BIIAXHOCTh BO3/yXa, D3JEKTPUUECKUH 3aps]l, CWiIa TOKa, 3JIEKTPUUECKOE
HanpsHKEHHUEe, CONPOTUBIIEHUE IPOBOJHUKA, YJEIbHOE CONpPOTHBIEHHE BElIEeCTBA, padoTa U
MOIITHOCTh AJIEKTPHUYECKOTO TOKA); MPH ONHCAHUM MPABMIIBHO TPAKTOBATh (PU3HMUECKUN CMBICT
UCIOJIb3yEMBIX BEJIMUNH, 0003HAUEHUS U €AUHUIIBI (PU3MUECKUX BEIUYHH, HAXOIUTh (POPMYJIBI,
CBSI3BIBAIOIME JIAHHYIO (DU3MYECKYI0 BEIUYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH TpaduKu
W3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEIUYMH;

XapaKTepru30BaTh CBOMCTBA Tel, (M3WYECKHUE SIBICHUS W TPOIECCHI, MCIOJIB3ysS OCHOBHBIC
MIOJIOKEHHS MOJIEKYJIIPHO-KHHETUYECKON TEOPUH CTPOEHUS BEIIECTBA, IPUHIIUII CYIEPIO3UIIUN
noJiel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHMs 3apsja, 3akoH OMa JJid yyacTKa LenH,
3akoH JDxoyns - JleHma, 3akOH COXpaHEHHs DSHEpruM; IpU 3TOM JaBaTh CIOBECHYIO
(hopMyIHPOBKY 3aKOHA 1 3aITUCHIBATh €0 MATEMAaTHUECKOE BBIPAXKECHUE,

O0BACHATh (PU3NYECKHE MPOLIECChl U CBOMCTBA TeN, B TOM YUCIE€ U B KOHTEKCTE CUTyallui
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH
0o0BsicCHEHUE U3 1 - 2 JIOTHYECKUX I1aroB ¢ Onopoi Ha 1 - 2 U3y4yeHHbBIX CBOMCTBA (PU3NUECKUX
SBJICHUH, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH; pemartb pacu€THble 3amadd B 2 - 3
NeMCTBUS, UCTIONB3Ys 3aKOHBI U (DOPMYJIBI, CBsI3bIBaONINE (PU3MUECKUE BEIMYUHBI: HA OCHOBE
aHaJlM3a yCJIOBHUS 3aJaud 3allMChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEJIOCTATOK JAAHHBIX IS
peleHus 3ajauu, BEIOUPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE JIS €€ PelICHUs, TPOBOIUTD
pacy€Thl U CPaBHUBATH MOJYYEHHOE 3HaUE€HUE (PU3NUECKON BEIMUMHBI C U3BECTHBIMU JAHHBIMU;
pacro3HaBaTh HpPOOJIEMbI, KOTOPbIE MOYKHO PELIMTh IpU MOMOLIM (PU3UYECKHX METOJOB;
HCIIOJIb3YSl ONMMUCAHWE HCCIIECIOBAHMS, BBIIACIATH MPOBEPSIEMOE IPEAINOJIOKEHUE, OLEHUBATh
MIPaBWJIBHOCTD NOPsIZIKa IPOBEACHUS UCCIIEI0BaHMS, J€NATh BEIBOIBI,

MIPOBOAUTH ONBITHI MO HAOJIOIEHUI0 (PU3MUECKHX SIBICHUM WM (U3MYECKUX CBOWCTB Tel
(KanWJUIApHBIE SIBJICHUSI, 3aBUCHUMOCTH JaBJICHUS BO3[yXa OT €ro oObema, TeMIlepaTyphl;
CKOPOCTH nporecca OCTBhIBaHUsI/HarpeBaHus npu W3ITy4YEeHUN oT 1BeTa
W3ITyYarolei/moraonameil MoBEepXHOCTH; CKOPOCTh HCHApEHHs BOJBI OT TEMIIEpaTyphl
KHUJIKOCTU U IJIOILAJU €€ MOBEPXHOCTH; AJIEKTPU3aLUs TeJl U B3aUMOJIEUCTBUE IIEKTPUUECKUX
3apsA0B; B3aUMOJICHCTBUE IIOCTOSHHBIX MAarHUTOB, BH3yaJM3alUsi MAarHUTHBIX IIOJIEH
MOCTOSIHHBIX MAarHWTOB; JEHCTBUS MAarHUTHOTO MOJsl Ha MPOBOJHUK C TOKOM, CBOWCTBa
9JIEKTPOMArHWTa, CBOWCTBA AJIGKTPOABHUIraTeNsi IOCTOSHHOTO ToKa):  (popMmynupoBath
IIPOBEPAEMBIE IPEAIONOKEHHs], COOMPAaTh YCTAaHOBKY W3 IPEIOKEHHOIO 000pYHOBaHMS;
OIKCBIBATH XO/JI OIBITA U (POPMYTUPOBATH BHIBOJIBI;

BBINOJIHATH IPSMbIE U3MEPEHHSI TEMIIEPATYPbl, OTHOCUTEIBHOM BIa’KHOCTH BO3/1yXa, CUJIbI TOKA,
HaNpsDKEHUsI C UCIOJIb30BAaHUEM aHAJIOTOBBIX MPHOOPOB M JATUYUKOB (PU3MUECKUX BEIUYUH;
CpPaBHHUBATH PE3YJIbTAThl U3MEPEHUH C YUETOM 3aJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MIPOBOANTH HCCIEJOBAHHE 3aBUCUMOCTH OMHOW (PU3MYECKOW BEMUYHMHBI OT JPYrol ¢
UCIIOJIb30BAHUEM MPSMBIX W3MEPEHUH (3aBUCUMOCTh CONPOTHUBIEHHUS IPOBOJHHKA OT €ro
JUIMHBI, TJIOIAY NOTIEPEYHOI0 CEYEHHS M YIEIBHOTIO CONPOTHUBIICHHUS BEIIECTBA IPOBOJHUKA;
CHJIBl TOKAa, WAYILEro 4epe3 MPOBOAHMK, OT HANpsIKEHUsS HA IPOBOJHUKE; HCCIIEOBAHUE
[IOCJIEIOBATEIbHOTO M MApajUIeJIbBHONO  COEIMHEHUH  IPOBOAHMKOB):  IIAHUPOBATH
UCCIIeIOBaHUE, COOMPATh YCTAHOBKY U BBIMIOJHATH U3MEPEHMSI, CIIEYs IPEITIOKEHHOMY IIJIaHY,



(buKCUpOBaTh PE3yNbTaThl MOJYYEHHOW 3aBHCHMOCTH B BHJE TaOJIWIl W TpadUKOB, JENaTh
BBIBOJIBI 110 pe3yIbTaTaM HUCCIIeI0BaHUS;

MIPOBOANTH KOCBEHHBIE U3MEPEHUs (PU3NUECKHUX BEJIMYUH (yIeIbHas TEIUIOEMKOCTh BEILECTBa,
COMPOTHUBIICHUE MPOBOAHKMKA, PaboTa W MOIIMHOCTHh JJIEKTPUYECKOTO TOKA): IUIAHUPOBATH
H3MepeHus, COOMpPaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYs MPEIJI0KEHHOW HHCTPYKIUH, U
BBIYUCTIATH 3HAUCHHUE BEJINYMHBI,

co0JIr0/1aTh MpaBUiia TEXHUKUA OE30MTaCHOCTH MPpHU padboTe ¢ 1abopaTOPHBIM 000PYTI0BAHUEM;
XapaKTepU30BaTh MPUHIUIBI ACUCTBUS W3YYCHHBIX NPUOOPOB M TEXHHUUYECKHX YCTPOWCTB C
OMoOpoi Ha WX omHcaHusd (B TOM UHCJE: CHCTEMAa OTOIUICHHUS JIOMOB, TMTPOMETp, HapoBas
TypOuHa, amrepMeTp, BOJBTMETpP, CUCTUUK DJIEKTPUUECKON IHEPTUH, HIIEKTPOOCBETUTEILHBIC
PUOOpPHI, HArpeBaTEIbHBIC AJIEKTPOIPUOOPHI (MIPUMEPHI), DIESKTPUUECKHE MPEAOXPAHUTEIIN;
9JIEKTPOMATrHUT, 3JIEKTPOJIBUTATENb IIOCTOSIHHOTO TOKa), MCIONB3Ysl 3HAHHMS O CBOMCTBaX
(bU3MYEeCKUX SBICHUN U HEOOXOAUMbIC (PH3UYECKHUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M M3MEPUTENIbHBIE MPUOOPHI MO CXeMaM U
CXEMAaTUYHBIM PHUCYHKaM (KUAKOCTHBII TEpMOMETpP, TEPMOC, ICUXPOMETP, TUTPOMETD,
JIBUTATENIb BHYTPEHHETO CTOPAHUsl, SJIEKTPOCKOII, PEOCTAT); COCTABIATH CXEMBbI SJIEKTPHUECKUX
Lernel ¢ MmocyieoBaTeIbHBIM U MapajlieIbHbIM COCTUHEHUEM 3JIEMEHTOB, pa3iinyasi YCIOBHBIC
0003HAUEHUSI HIIEMEHTOB MJIEKTPUUYECKHX IIETICH;

MPUBOJUTH MPUMEPHI/HAXOAUTh MH(DOPMAIMIO O MpPUMEpPax MPAKTUYECKOTO HCIIOIb30BAHUS
(¢u3NYeCcKNX 3HAaHUH B TOBCETHEBHOM JKMU3HU /ISl 00eCTIeYeHUs1 O€30MIaCHOCTH MPH 00palieHIH
¢ MpubopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 370POBBS M COOJIOJCHHS HOPM
HKOJIOTUYECKOTO TTOBE/ICHUS B OKPYKAIOIIEH cpere;

OCYIIECTBISITh TOUCK HH(pOpManmu (QHU3NYECKOro coaepx aHus B cetd VHTepHeT, Ha
OCHOBE HUMEIOIIMXCS 3HAHUNA M TMYTEM CpPaBHEHHS JONOJHHUTEIBHBIX HCTOYHHKOB BBIJEINSATH
nH(pOpMaIINIO, KOTOpas SBISETCS MPOTUBOPEUHUBOM HIIM MOXKET ObITh HETOCTOBEPHOM;
WCTOJB30BAaTh TIPU BBINOJHEHWW YYEOHBIX 3alaHUil HAyYHO-TIOMYJSIPHYIO JIUTEpATypy
(bu3MUecKoro cojepkaHus, CIpPaBOYHBIE MaTepuajbl, pecypchl ceTh WHTEpHET; BIaneTh
npuéMaMi KOHCIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHus HH(DOpMAUM W3 OJHON 3HAKOBOM
CUCTEMBI B APYTYIO;

co3/aBaTh COOCTBEHHbIE ITMCHbMEHHBIE U KPATKHE YCTHBIE COOOIIEHHUs, 0000111as HHPOpMAaIIIO
13 HECKOJIbKMX MCTOYHUKOB (PU3UYECKOTO COJIEPIKAHUS, B TOM YHUCIE MyOIHMYHO TPEICTaBIATh
pe3yabTaThl TPOCKTHON WM HCCIENOBATEIBCKONW NEATENBHOCTH, MpPH 3TOM TPaMOTHO
WCIIOJIb30BaTh U3yYEHHBIA MOHATUHHBIN anmapat Kypca (pU3uKd, COMPOBOXKIATH BBHICTYIUIICHHE
MpEe3EHTalNEN;

MIPY BBHITIOJTHEHUH y4EOHBIX MPOEKTOB M UCCIEIOBAaHUI (PU3MUECKHX MPOIECCOB PACIIPEIEISITh
00513aHHOCTH B TPYITIE B COOTBETCTBUH C IIOCTABJICHHBIMH 33]]a9aMHU, CIICANTD 32 BBITIOJTHEHUEM
IIaHa JEHCTBHM W KOPPEKTHUPOBATH €ro, aJeKBATHO OICHMBATh COOCTBEHHBIM BKIAJ] B
NESATSIIBHOCTh TPYIIBI, BBICTPAMBATh KOMMYHHUKATHBHOE B3aMMOJICHCTBHUE, IPOSIBIISS
TOTOBHOCTB pa3pemaTh KOH(IUKTHI.

Ha HaAYYHBIC TCMBbI U TAKOC K€ MPaBO APYroro.

MHNPEAMETHBIE PE3YJIBTATBI 9 KJIACC

[lpenmerHble pe3yiabTaThl HAa 0a30BOM YpPOBHE JOJDKHBI OTpaXkaTb C(HOPMHUPOBAHHOCTH Y
o0yyaromuxcs yMeHuil:

UCIIOJIb30BaTh  IOHATHS:  CHCTEMa  OTCY€Tra, MaTepuajbHas  TOYKa, TPaeKTOpHS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOI0 JBUKEHMSI, NedopManus (ynpyras, iacTuueckas), TpeHue,
LEHTPOCTPEMUTENFHOE YCKOPEHHE, HEBECOMOCTb M MePerpy3KH; IIEHTP TsDKE CTU; aOCOIIOTHO
TBEPA0E TEJI0, LEHTP TAKECTH TBEPIOTO Tella, pABHOBECHE; MEXaHUUECKHE KOJIeOaH!sI U BOJIHBI,
3BYK, HH(Pa3BYK U yJIbTPa3BYK; 2JIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJIH,



CBET, OJIM30PYKOCTh U J1aJIbHO30PKOCTh, CIEKTPhl UCITyCKAaHUS U MOTJIoLEeHus; anbda, Oera u
ramma-M3J1y4deHus, U30TOIb, IIEPHAs YHEPTETHKA;

pa3nuyath SABJICHHUA (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHEHHOE JBMIKEHHE,
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE JIBUXKEHHE, CBOOOJHOE TaJeHHE TeJ, PaBHOMEPHOE
JIBIDKEHUE 110 OKPY)KHOCTH, B3aHMMOJEHCTBHE TeJl, pEaKTUBHOE JBHKEHHUE, KoyeOaTelbHOe
JBIDKEHUE (3aTyxarollue M BBIHYXJIEHHBIE KoJieOaHMs), PE30HAHC, BOJIHOBOE JBIKEHHE,
OTpaKCHHE 3ByKa, NPSMOJIMHEHHOE pAaCIpOCTPAHEHHUE, OTPAKEHUE M IIPEIOMIICHHE CBETa,
MIOJITHOE BHYTPEHHEE OTPaKEHHE CBETa, pasjioKeHHe OeJOoro cBera B CHEKTP U CIOXKEHHE
CHEKTPAJIBHBIX LBETOB, IHCIEPCHs CBETA, €CTCCTBEHHAs PaJAMOAaKTHBHOCTb, BOSHHUKHOBEHHE
JMHENYATOro CIEKTpa M3JIy4YEeHHs) IO ONMCAHMIO MX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBIECHHUE;

pacro3HaBaTh MPOSABICHHE H3YYEHHBIX (U3UUECKUX SIBICHUI B OKpYKaIOIIeM MHpE (B TOM
qucie (Gpu3nyeckue sIBIEHUs B MPUPOJE: MPWINBBI U OTIMBBI, JBUKeHUE MiaHeT ColHeYHOU
CUCTEMBI, PEAKTUBHOE [IBUJKEHUE J>KUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB >KMBOTHBIMH,
3eMJICTPSCEHHE, CEHCMHUYECKHE BOJHBI, I[YHaMH, JXO, L[BE€Ta TEJI, ONTHYECKHE SBICHUSA B
npupoze, OHOJIOrMYecKoe MAEWCTBHE BHIUMOIO, YIbTPa(HUOIETOBOTO M PEHTTEHOBCKOTO
U3Iy4YEeHUH; €CTEeCTBEHHbIM paJMOAKTUBHBIA (OH, KOCMHUYECKHE JY4M, PpagHOaKTUBHOE
U3ITy4YeHUE TPUPOAHBIX MUHEPAJIOB; JEWCTBHE pPAJMOAKTHUBHBIX M3JIyUEHHH Ha OpraHu3M
4eJI0BEKa), IPU 3TOM MEPEBOAUTH IPAKTUYECKYIO 3a/1a4y B y4€OHYIO0, BBIIETSATH CYIIECTBEHHbIE
CBOWCTBA/MPU3HAKN (PU3UUECKUX SBIICHHIA;

ONKCBHIBATh H3YYEHHBIE CBOMCTBa Tea W (U3MYECKUE SBICHUSA, UCHONb3Yysd (u3nueckue
BEJIMYMHBI (CpElHSAs W MIHOBEHHAas CKOpPOCTh Tejla IpU HEPaBHOMEPHOM JBHIKECHHH,
YCKOpEHHUE, NEPEMEIEHUE, MyTh, YIIOBas CKOPOCTb, CHJA TPEHMs, CHJIA YIPYTOCTH, CHJIA
TSKECTH, YCKOPEHUE CBOOOJHOTO MaJieHUs, BEC Tejla, HMITYJIbC Tela, HUMIIYJIbC CHUIIbI,
MeXaHudeckas pa0oTa W MOIIHOCTb, IOTEHIUAIbHAs SHEPrusi Teja, MOAHATOrO HaJ
MIOBEPXHOCTBIO 3€MJIM, MOTEHIMAIbHAS PHEPIUsl CXKATOW NPYKUHBI, KUHETUYECKasi YHEPIus,
MOJIHAsI MEXaHUUYEeCKasi SHEPTUsl, IEPUO/JI U 4YacTOTa KoleOaH M, TMHA BOJIHBL, IPOMKOCTh 3BYKa
U BbICOTA TOHA, CKOPOCTh CBETA, IOKA3aTEJb MIPEIOMIICHUS CPEJIbl); IPU ONHUCAHUU MPABUIBHO
TpPakToOBaTh (U3NYECKUH CMBICI HCIOJB3YEMbIX BEJIWYMH, OOO3HAUEHUS M  EIUHULIBI
(bU3NYECKUX BEIMYHH, HAXOIUTH (POPMYIIBI, CBSI3BIBAIOIIIE TaHHYIO (DU3UUYECKYIO BEIMYHHY C
JPYTUMH BEJTMYMHAMM, CTPOUTH TPaQUKH U3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH;
XapaKTepu30BaTh CBOWMCTBA TeJ, (PU3MUYECKUE SIBICHUS M MPOIECCHI, HCIONB3Yys 3aKOH
COXpaHEHMsI SHEPTUH, 3aKOH BCEMUPHOI'O TATOTEHMS, IPUHLUII CYNEPIIO3ULIUN CUJI, IPUHIIUIT
oTHOcuTeNnbHOCTH ['anmunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCA, 3aKOHBI
OTpaXKCHMsI U IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3aps0BOTO U MacCOBOI'O YHUCEIN IIPH
SJIEPHBIX PEaKLUAX; IPU ITOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIMCHIBATh €T0
MaTEMaTHYECKOE BBIPAKECHHUE;

O00BACHATh (U3NYECKHE MPOIIECCHl M CBOMCTBA TEJ, B TOM YHWCJIE€ U B KOHTEKCTE CHUTYyalUil
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTePa: BBIABIIATH IPUUUHHO-CIEICTBEHHBIE CBSA3H, CTPOUTD
00BsiCHEHUE U3 2—3 JOrMYECKHX I1aroB ¢ OMOpPOoi Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3NUYECKUX
SBJICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacuy€THbIC 3a7a4yd (OMHUpANOIIUecs Ha CHUCTeMY W3 2— 3 ypaBHEHHI), MCIOJIb3YS
3aKOHBI U (POPMYIIBI, CBSI3bIBAIOLIME (PU3UUYECKHUE BEIMUYMHBI: HA OCHOBE aHAIU3a YCIOBHA
3aJjauu 3alKChIBaTh KPaTKOE YCJIOBHUE, BBIABIISTH HEIOCTAIOLIME WIM HU30BITOYHBIE JAHHBIE,
BBIOMPATH 3aKOHBI U (POPMYIIBI, HEOOXOJUMBIE JUIS PELICHNUs, IPOBOIUTH PACUETHI U OLICHUBATh
PEATUCTUYHOCTD MOJYYEHHOTO 3HaUCHHsI (PU3MUECKON BEITMYMHBI,

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh NPU HNOMOIIM (U3NYECKHX METOIOB;
WCIIOJIb3YSl ONMCAHUE HCCIIENOBAaHUSA, BBIICIATH IIPOBEPSIEMOE IPEIIONOKEHUE, OLCHUBATH
IIPABWJIBHOCTh IOpsi/IKa IPOBEAECHUS HCCIEAO0BaHUSA, J€JIaTh BBIBOJABI, MHTEPIPETHPOBATH
pe3ynbTaThl HAOIIOACHUHN U OIBITOB;

IPOBOJUTH OIBITHI MO HAOMIONEHUIO (DU3MYECKHX SBICHUM WM (PU3MYECKHX CBOMCTB Tel
(u3ydyeHue BTOporo 3akoHa HbroTOHa, 3aKOHA COXpaHEHHUs 3HEPruu; 3aBUCHUMOCTb Iepuoja



Koje0aHUi MPYKMHHOTO MasiTHUKAa OT MacCchl TIpy3a U KECTKOCTU TMPYXKHUHBI U
HE3aBUCUMOCTb oT aAMIUTUTY/bI MaJIbIX KoJIe0aHM;
pSAMOJIMHEHOE pacrpocTpaHeHue CBETa, pasioKeHue 6esoro CBETa
B CIIEKTP; M3y4CHHE CBOMCTB H300pa’keHHUs B IUIOCKOM 3€pKajie M CBOWCTB M300pa)KeHUs
npeaMeTa B CcOOMparolled JIMH3e; HaOJIOJCHHE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB
U3JTY4YEHHUs): CAaMOCTOSITENIbHO COOMpPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 00OpyHOBaHMUS;
OIKCBIBATH XOJI OIIBITA U €T0 PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI;

IPOBOJIUTH MPU HEOOXOAMMOCTH CEPHIO MPSMBIX W3MEPEHUH, ONpeNeNsis CpelHee 3HaYeHHe
U3MepsieMOoil BeTMUUHBI (POKYCHOE PacCTOSTHUE COOMparoleil JIMH3bI); 000CHOBBIBATH BHIOOD
croco0a M3MEPEHUs/U3MEPUTEBHOTO TPUOOopa;

IIPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTEH (PM3NYECKMX BEJIWYMH C UCIOIb30BAHUEM IPSMBIX
U3MEPEeHUH (3aBUCUMOCTh IyTH OT BPEMEHH NPH PAaBHOYCKOPEHHOM JIBIKCHHH 0€3 HauaJIbHOM
CKOpPOCTH; MEpHoa KOJICOAHNH MaTeMaTU4eCKOro MasTHHKAa OT JJIUHBI HUTH; 3aBUCUMOCTH
yrja OTpa)KE€HUs CBETa OT yIJla NaJeHUs U yIJia IPEIOMIIEHHUS OT yIJia MaJeHus): II1aHUpOBaTh
UCCIIeIOBAaHKE, CAMOCTOSITENIbHO COOMPATh YCTAHOBKY, (GPUKCUPOBATH PE3YIbTATHI OJYyYEHHOM
3aBUCUMOCTH (DU3MYECKHX BEIUYMH B BHJE TaOIUI U TpaduKOB, JenaTh BBIBOABI 10
pe3ynbTaTaM UCCIIEIOBAHNS;

MIPOBOIUTH KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BETUUMH (CPEIHSISI CKOPOCTh M YCKOPEHHE Tea
IPY PAaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHHE CBOOOIHOrO MajieHusi, KECTKOCTb MPYXKHUHBI,
KOO(QQHUIMEHT TPEeHUS CKOJNBKEHUS, MeXaHudyeckas paboTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHMM MaTeMaTHMYecKoro M MPYKUHHOTO MAasSTHUKOB, ONTHYECKas Cuiia
coOuparome JIMH3bI, pPagHOaKTHBHBIN (OH): TIAaHMPOBATH H3MEpPEHHs; COOUpPATh
HKCHEPUMEHTAJbHYI0 YCTAHOBKY U BBIIOJHATH M3MEpPEHMs, Cleays NpeasioKeHHON
MHCTPYKLMH; BBIYMCIATh 3HAUEHUE BEJIMYMHBI U AHAJIM3UPOBATH IOJIYYEHHBIE PE3YJIbTAThI C
Y4ETOM 3aJaHHOM NOTPELIHOCTH U3MEPEHUM;

coOmroaaTh NpaBuiia TEXHUKU 0€30MaCHOCTH IpU padoTe ¢ 1a00paTOpHBIM 000PYAOBAHUEM;
pa3nuyaTh OCHOBHBbIC NPU3HAKU H3YYEHHBIX (DU3MUECKUX MoOJeNel: mMaTepuajbHas TOYKa,
aOCOIIOTHO TBEPAOE TENO, TOUYECUHBIH MCTOYHUK CBETA, JIy4, TOHKas JIMH3a, IUJIaHETapHas
MOJIeJIb aTOMa, HyKJIOHHAs! MOJIeJIb aTOMHOTO s1/1pa;

XapaKTepru30BaTh MPUHIUIBI IEHCTBUS H3YYEHHBIX NPHOOPOB M TEXHHUYECKUX YCTPOWCTB C
OMOpOil Ha MX ONMCaHus (B TOM YHUCIE: CIUIOMETP, JAaTYUKU MOJOKEHHS, PACCTOSHUS U
YCKOPEHHUs, pakeTa, 3XOJIOT, OYKH, IEePUCKOI, (OToanmapar, ONTHYECKHE CBETOBOIHI,
CHEKTPOCKOII, JTI03UMETp, Kamepa BuiibcoHa), UCIONB3ys 3HAHUS O CBOMCTBAX (PU3NUYECKHUX
SBJICHUN 1 HEOOXOAMMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

UCTOJb30BaTh CXEMbl M CXEMaTH4YHbIE PHCYHKHM MW3YYEHHBIX TEXHHYECKHX YCTpPOMCTB,
U3MEPUTENIbHBIX TMPUOOPOB U TEXHOJIOTMYECKMX MPOIECCOB MpPU pPEHIEHUH Y4eOHO-
MPAaKTUYECKHX 3a]1a4; ONTHYECKUE CXEMBbI 11l IOCTPOCHUS M300pakeHUH B TNIOCKOM 3epKajie U
cobuparomieit JIMH3e;

MPUBOJIUTh TPUMEPBI/HAXOIUTh MH(POPMAIMIO O MPUMEpax MPAKTUYECKOI'0 HCIOIb30BaHUS
¢bu3nyecKrx 3HaHUM B IOBCETHEBHOM XKU3HU J1sl oOecrieueHust 6€30MacHOCTH MpU 00palieHun
¢ mpubopamMu U TEXHUYECKHMMHU YCTPOMCTBAMHU, COXPAHEHHS 3I0POBbSI U COOJIIOJCHUS HOPM
HKOJIOTUYECKOT0 MOBE/IEHUS B OKPYKaIOLIEH cpele;

OCYILECTBIISATh TOUCK HH(pOpManMu (PHU3UUECKOro cojepxaHus B cetu VHTepHer,
CaMOCTOATENIBHO ~ (DOpPMYJIMpys IOMCKOBBIM  3alpoOC, HAXOAWUTh IyTU  OIpEJeIeHUs
JIOCTOBEPHOCTH MOJTY4E€HHON HH(OpMAIIMK HAa OCHOBE UMEIOIIUXCS 3HAHUH U JOTIOTHUTEIBHBIX
UCTOYHUKOB;

UCTOJIb30BaTh NPU BBHIMOJIHEHUM YYEOHBIX 33JaHUN HAYYHO-TIONYJSIPHYIO JIUTEpaTypy
(GU3NYECKOr0 COAep KaHus, CIPaBOYHbIE MaTepualbl, pecypchl ceTH VHTepHeT; BianeTh
npuéMaMHi KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHusi MHGOpPMAIMU U3 OJHOW 3HAKOBOM
CUCTEMBI B IPYT'YIO;

CO03/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIC COOOIICHHS Ha OCHOBE MH(OpPMALUHU U3
HECKOJIbKUX HMCTOYHUKOB (DM3NYECKOIO COJAEP)KaHUs, MyOJIMYHO MPEACTaBISATh PE3yIbTaTh



MPOCKTHOW WJIM WCCIIENOBATEIbCKON ACATEIPHOCTH, TMPH 3TOM TPaMOTHO HCIIOJIH30BATh
W3YYCHHBI TOHATUHHBIA ammapaT U3y4aeMoro pasaena (U3UKd U COMPOBOXKIATH
BBICTYIUICHHE ITpEe3eHTAIlel ¢ y4ETOM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne | HaumenoBanue pasgesoB u | KonuyecTtBo yacos | Buabl gesiteibHOCTH Bunambl, JyieKTPpOHHbIE  (LU(PPOBBIE)
/1 | TeM NporpamMmmbl dopmbi o0pa3oBaTe/ibHbIE pecypchl
BCero | Kourp | jaéop

OJIBH aTOpPH KOHTPOH’[

bl¢ bi¢

padort | padort

bl bl

1.1.| dmzpuka — HayKa 0 2 ° BoisiBieHue paznuuuii Mexxay | YCTHBIN
npupoe (U3HYECKUMU U XUMUYECKUMU OI1poC;
npespameHusimMu (MC — xumus); | [Ipaktaaeck ]
e  Pacrmos3HaBaHue u as pabora; | nitps://www.yaklass.ru/p/fi
knaccudukanus GpU3HIECKHX zika/7-klass/nachalnye-
SIBJICHMI: MEXaHUYECKHUX, svedeniia-11860
TEIUIOBBIX, JIEKTPUUECKUX,
MarHUTHBIX U CBETOBBIX;
e  HalOmionenue u onucanue
(U3NYECKUX SIBIICHUI;
1.2. | duzndyecKkue BeJINUYNHBI 2 1 e  OrnpenencHue IEHBI 1€JIEHUST | Y CTHBIN

IIKAJTBl U3MEPHUTEIHLHOTO MPUOOpa; | OIpoc;
e  lI3mepeHue JTUHEHHBIX [IpakTueck )
Pa3MepoB TeJ U MPOMEKYTKOB ast pabora; https://www.yaklass.ru/p/fi

BPEMEHU C YYETOM MOTPEIIHOCTEM;
e  li3mepenHne 00bEMa KUIAKOCTU
U TBEPJIOTO TETA;

e  lI3mepeHue Temneparypsl Ipu
MTOMOIIH KUAKOCTHOTO TEPMOMETpA
U JaT4UKa TeMIEpaTyphl;

zika/7-klass/nachalnye-
svedeniia-11860




e  BrImnojHEeHHE TBOPUECKUX
3aJlaHu# 0 IOUCKY CIIOCOO0B
HU3MEPEHUS HEKOTOPBIX
(bU3NYIECKHUX XapaKTEPUCTHK,
HAIPUMEP Pa3MEPOB MalbIX
00BEKTOB (BOJIOC, TPOBOJIOKA),
YAUIEHHBIX 00BEKTOB, OOJIBIITNX
PacCCTOSIHHIA, MaJIBIX IPOMEKYTKOB
BpeMeHH. OO0CyXIeHHE
MpearaeMbIX Croco0oB;

1.3

EcTecTBeHHO - HAYYHBIH
MeTO/l MO3HAHUSA

° BrigBmxeHne runores,
OOBSICHSIFOILIUX MIPOCTHIC SIBICHUS,
HanpuMep:— Moyemy
OCTAHaBJIMBAETCS JBUXKYILEECS 110
TOPU30HTAIILHOW MOBEPXHOCTH
TEJNI0;— MOYEMY B XKaPKYIO MOTOLY
B CBETJION 0JI€K]1€ MPOXJIaaHEH,
YyeM B TEMHOM;

e [Ipennoxenue crocoboB
MIPOBEPKU TUIIOTE3.;

e  [IpoBenenue uccnenoBaHus
10 MPOBEPKE KaKoil -m1bo
TUMOTE-3bl, HATIPUMEP: 1aJbHOCTh
1oj€ra mapuka, MymeHHOro
TOPU30HTANILHO, TEM OOJIbIIE, YEM
OoJIBIIIe BBICOTA MTYCKa,

e [locTpoeHue mpocTenmx
MojeNel PU3NIECKuX SBJICHHH (B
BUJIE PUCYHKOB UITU CXEM),
HarpuMep MajJeHue MpeaMeTa;
MPSIMOJIMHEITHOE paclpoCTpaHEHUE
CBETa,

YcTHbII
OI1poC;
KonTponbu
as pabota;

https://www.yaklass.ru/p/fi
zika/7-klass/nachalnye-
svedeniia-11860




Uroro no pazgeny

2.1.

CrtpoeHue BeniecTBa

v HaOmronenue u
UHTEpPIIpETaIHs OITBITOB,
CBHJICTEIBbCTBYIOMIUX 00 AaTOMHO-
MOJIEKYJISIPHOM CTPOCHHH
BEILIECTBA: OIBITHI C pac-TBOPEHHEM
pa3IMYHBIX BEIIECTB B BOJIC;

v OueHka pa3MepoB aTOMOB H
MOJIEKYT  C  HCIOJh30BaHUEM
¢doro-rpaduii, NOITYYEHHBIX Ha
aTOMHOM CHJIOBOM MHKPOCKOIIE
(ACM);

v ompenenenue
MaJIbIX Tell;

pa3mepoB

YcTHBIN
OTIpOC;

https://resh.edu.ru/subject/]
esson/1533/start/

2.2.

JIBMKeHue n
B3aNMO/IeCTBHE YACTHIY
BellecTBa

v HaOmoneHue u 0O0OBSICHEHHE
OpOYHOBCKOTO JBUKCHHS U SIBIICHUS
nubbysum;

v TlpoBenenne u OOBICHCHHE
OIIBITOB 10 HAOJIFOICHUIO TETLIIOBOTO
pacUIMpeHus Ta30B;

v Tlposenenne u OOBICHEHHE
OMBITOB 1O OOHAPYKEHUIO CHJI
MOJIEKYJIIPHOTO ~ TPUTSOKEHHA |
OTTAaJIKUBaHUA,

YcTHbII
OI1poC;
[IpakTueck
ast pabora;

https://www.yaklass.ru/p/fi
zika/7-klass/stroenie-

veshchestva-
11123/stroenie-
veshchestva-molekuly-i-
atomy-11332

2.3.

ArperaTtHbie COCTOSTHUS
BellecTBa

v Onwucanue (¢ UCIIOIB30BaAHHEM
OPOCTBIX ~ MOJENeii)  OCHOBHBIX
pasuuMii B CTPOECHHHM  TIa30B,
KUJKOCTEN U TBEPJIBIX TEI;

v O0ObscHenue MaJjou
COKMMaeMOCTU JKUJIKOCTEH Hu

YcTHbI
OIIpoC;
KonTponbu
ast pabora;

https://interneturok.ru/less

on/physics/7-
klass/pervonachalnye-

svedeniya-o-stroenii-
vewestva/vzaimodeystvie-




TBEPIBIX Ten, 0O0JIBIION
CHKMMAEMOCTH Ta30B;

v OGbsicHeHHne COXpaHEHHsI
(GopMBbI TBEPIBIX TEN U TEKYYECTH
JKUJIKOCTH;

v Tlposenenwue OITBITOB,
JIOKa3bIBAIONINX, 4YTO B TBEPIOM
COCTOA-HUHN BOJIbI HJaCTHUILIbI

HAXOJSITCS B CPEeJIHEM Jlajibllie APYyr
oT jipyra (IJIOTHOCTh MEHBIIIE), UeM
B KHJIKOM;

v YcraHOBIE€HHE B3aMMOCBS3H
MEX1Yy OCOOCHHOCTSIMU arperaTHbIX

COCTOSTHHI BOJIbI u
CYILIECTBOBAHUEM BOJIHBIX
opraammoB (MC — Owuomnorus,
reorpadus);

molekul-agregatnye-

sostoyaniya-veschestva

Uroro no pazgeny

3.1.

Mexannueckoe
JBHKEHHE

v HccrenoBanre paBHOMEPHOTO
JABHKEHHMS W ONpPEIEICHUE €ro
[PU3HAKOB;

v HaGmonenue
HEPaBHOMEPHOTO  JIBIDKEHUS |
ONpEAEICHUE €ro OTIUYUUA  OT
PaBHOMEPHOTO JIBUKCHUS;

v Pemienue 3a1a4 Ha
ONpe/IeNICHHE TyTH, CKOPOCTH M
BPEMEHH PABHOMEPHOTO JIBUKEHUS,
v Anammus rpagpuKoB
3aBUCUMOCTH IIyTH M CKOPOCTH OT
BPEMEHU;

YcTHbIi
OI1poC;
[IpakTueck
ast pabora;

https://resh.edu.ru/subject/]
esson/1488/start/




3.2. | Auepuus, macca,| 4 v OOmbsacuenue u | YcTHbIi
ILIOTHOCTE HPOrHO3MPOBAHUE SIBJIEHHH, | OTIPOC;
00yCIIOBJIEHHBIX nHepuuel, | [Ipaktnaeck
HAlpUMEpP: YTO IPOMCXOJHWT IIPH | ast paboTa;
TOPMOYKEHHH MJIM PE3KOM MaHEBPE
aBTOMOOMJISI, MTOYEMY HEBO3MOKHO
MTHOBEHHO TIPEKPATHUThH JBIKEHHUE https://www.yaklass.ru/p/fi
Ha BEJIOCUIIENIE WM CaMOKaTre H T. * * *
. zika/7-klass/dvizhenie-i-
v Tlposenerme  w  amami3 vzaimodeistvie-tel-
OTIBITOB, JEMOHCTPUP YIOLIHX : ..
pHPYIO 11864/chto-takoe-inertciia-
U3MEHEHUE CKOPOCTH  JIBHIKEHUS
Tesa B pe3ynbTaTe AeHCTBHSA Ha HEro 11867/re-14ea537f-7729-
l}’ym;i TelL; 4fal-adc7-35d5f1ebdfb3
CIICHHE 3a/1a4 Ha i

ONpCICICHIE  MacChl  Tema, ero https://interneturok.ru/less
00bEMa U IJIOTHOCTH; on/physics/7-
v lposenenne  n  anams klass/vzaimodejstvie-
OIIBITOB, JIEMOHCTPHPYIOIIHX } .
3aBUCUMOCTh M3MEHEHHs CKOPOCTH tel/vidy-sil
Teoqa  OT  €ro  MacCel  IpU
B3auMoJeicTBuM Ten. M3mepenue
Macchl Tena Pa3IMYHBIMH
crocobdamu;
v Ompejenenue IIOTHOCTH Teja
B PE3yJbTaTe M3MEPEHHUS €T0 MAaCChI
1 00bEMa;

3.3.| Cuj1a. Buasl cui 14 v Usyuenme  B3ammozeWcTBHSA | YCTHBINR https://interneturok.ru/less
KaK MPUYUHBI M3MEHEHHs CKOPOCTH | OMPOC; on/physics/7-
TeJla WK ero aedopMaruu; [MpakTuyeck : —

v Ormucanne peanbHBIX | ast pabora; klass/vzaimodejstvie-

CUTyallui B3aUMOJACHCTBUSA TeENI C

tel/vidy-sil




MOMOIIBI0 MOJIENIE, B KOTOPBIX
BBOJUTCS TOHITHE U HU300pakeHUE
CHUIBI,

v N3yuenue cunibl ymnpyrocru.
Uccnenosanne 3aBUCUMOCTH CHJIEI
YOPYrOoCTH oT YIJIMHEHUS
PE3MHOBOIO IIHYpa WIM HPYXKUHbI
(c mocTpoeHneM rpaduka);

v Ananus HPAKTHYECKHX
CUTyaluil, B KOTOPBIX MPOSIBIISIETCS
neicTBHe CHUIIBI YIPYTOCTH

(ynpyrocTs Ms4a, KpOCCOBOK, BETOK
JepeBa u JIp.);

v Ananu3 HPAKTHYECKHUX
CUTYAIIUii, B KOTOPBIX TPOSIBIISETCS
neiicTBre CHITBI YIPYrOCTH

(ynpyrocts Msiua, KpOCCOBOK, BETOK
JepeBa u JIp.);

v AHanmu3 CUTYyaIuid, CBI3aHHBIX
C SIBIICHUEM TATOTCHHUSI.
OOnbsicHeHne OpOUTANTBEHOTO
JIBHOKCHUS TUTAaHET c
UCTOJIb30BaHUEM SIBJICHHUSI
TATOTeHUs1 W 3akoHa uHepuuu (MC
— acTpOHOMUS);

v Wsmepenne Beca Tena C
MIOMOILBIO JTMHAMOMETpA.
ObocHoBaHMEe  3TOro  crocoba
U3MEPEHUS;

v AHanM3 W  MOJEIMPOBAHHUE
SIBJICHHSI HEBECOMOCTH;

v DKCIEpUMEHTAIBHOE

IMMOJIYYCHHC IIpaBUJia CJIOKCHHUA CUJII,

KonTponbeu
as pabota;

https://www.yaklass.ru/p/fi
zika/7-klass/dvizhenie-i-
vzaimodeistvie-tel-
11864/chto-takoe-sila-sila-
gravitatcii-sila-tiazhesti-
11870/re-fd13fa45-2330-
4e17-88ce-1c988842874a




HaHpaBHeHHI)IX BIOJIb O)IHOI>'I
npsiMoit. OmpeneneHue BEIUYHHbI
PaBHOJICHCTBYIOIIEH CHUIT;

v W3yuenwe  CWIbl  TpEHHs
CKOJIBXKCHUA U CUJIBI TpeHI/Iﬂ HOKOﬂ;
v HccnenoBanue 3aBUCUMOCTH

CHJIBl TpeHUs OT Beca Telna U
CBOMCTB TPYILUXCS TOBEPXHOCTEH;
v Pemenue 3ama4 c
UCTOJb30BaHUEM  QopMyn  ams
pacuéta CHIBl TSAXKECTH, CHIIBI
YIIPYTOCTH, CHIIBI TPEHUS;

Uroro no pazgeny 21
4.1.| TaBnenne. Ilepenaua 3 v AHanus u 00bSICHEHHE ONBITOB | Y CTHBIM
NABJICHUS ¥ OPAKTMYECKUX  CUTyallud, B %HPOC;
. K
TBEDBIMH TeTaMH, OTOpBIX  TIposiBisieTcs  cuia | [IpakTuyeck
JaBIIEHMS; as pabora; https:// Kl Io/fi
JKUIKOCTIAMMU U radaMu v O60CHOBALHE CIIOCOBOB PS://WWW.VY ass.ru/p/11
YMEHbLIEHUs U yBEIMYCHHMS zika/7-klass/davlenie-
AQBIICHI, tverdykh-tel-zhidkostei-i-
v Usyuenme 3aBUCUMOCTH Ja-davlenii
JaBIeHUs Taza OT o0béMa U gazov-sila-cavieniia-
TEMIIEPATYPEI; 11881/chto-takoe-
v Usydenue ocoberHoCTeH davlenie-i-sila-davleniia-
nepenayd  JaBJI€HUS  TBEPIABIMH

TCJIaMH, XHAKOCTIMU W TIa3aMH.
OO0ocHOBaHME pe3yabTaTOB ONBITOB
0COOEHHOCTSIMU CTPOEHUS
BEIIECTBA B TBEPAOM, JKUAKOM U
ra3000pa3HOM COCTOSTHUSIX;

11882




v DKcliepuMeHTaIbHOE
JI0Ka3aTeNnbCTBO 3aKoHa ITackans;

v Pemenue 3amau Ha pacyér
JaBJIeHus TBEPIOTO TENa;

4.2.

JlaBJieHME JKMAKOCTH

v HccnenoBaHue 3aBHCHMOCTH
JaBJIeHHs KUAKOCTH OT TIJIyOHHBI
HOTPYKEHUS u IUIOTHOCTH
JKUJIKOCTH;

v HaOmoneHne u 0OBSICHEHHE
THAPOCTATHYECKOrO Iapajokca Ha
ocHOBe 3akoHa [lackans;

v UWsyuenwe  COOOIIAOIIUXCS
COCY/IOB;

v Pemenue 3amay Ha pacuér
JaBJICHUS KUIKOCTH;

v OObsicHeHHUE HPHHIHIIA
JENCTBUSI THAPABINYIECKOTO pecca;
v Anamus u 00bsICHECHHE
NPaKTHYECKHX CHTYAIIUi,
JEMOHCTPUPYIOIIUX  [IPOSIBJIEHHUE
JaBJIE€HHUsS OKMIKOCTH MW 3aKoHa
Ilackasst, Hampumep IpPOLECCOB B
OpraHu3sMe TIpH TIyOOKOBOJIHOM
ueipsiauu (MC — Guornorus);

YcTHBII
OIIpoC;
[IpakTrueck
as pabota;

https://www.yaklass.ru/p/fi

zika/7-klass/davlenie-
tverdykh-tel-zhidkostei-i-
gazov-sila-davleniia-11881

4.3.

ATMoc(epHOe naBJieHUE

v DKcrepuMeHTalbHOe
oOHapyKeHHe aTMOC(EpHOTO
JIaBJICHUS;

v AHanus 1 00BSICHEHUE OIIBITOB
u MPAaKTUYECKUX CUTYaIIUH,
CBSI3aHHBIX C JIeHCTBHEM
aTMoc(epHOTro JaBJICHMS,

VYcTHbII
OIIpoC;
IIpaxTrueck
ast pabora;

https://www.yaklass.ru/p/fi
zika/7-klass/davlenie-
tverdykh-tel-zhidkostei-i-
gazov-sila-davleniia-11881




v OObsICHEHWE CyYIIECTBOBAHHUS
aTMocdepbl Ha 3eMJie ¥ HEKOTOPBIX
IJIAaHETaX WM €€ OTCYICTBHUS Ha
apyrux tuiaHetax u Jlyne (MC —
reorpadus, aCTpOHOMUS );

v OObsicHeHHUE U3MCHEHUSI
IUIOTHOCTH aTMOC(EpPBI C BBICOTOH
3aBHCUMOCTH aTMOC(epHOTo

JaBIICHUSI OT BBICOTBI;
v Pemienue 3amay Ha pacuér
aTMOC(HEpPHOTO JTaBJICHHUS;

v Usyuenwue ycTpoiicTBa
OapomeTpa -aHepoH/Ia;

4.4.

JeiicTBHe KUAKOCTH W
raa Ha NOrpy:KEéHHOe B
HUX TeJI0

v DKCrnepuMeHTaIbHOe
OoOHapy)XeHHE IEHCTBUS KUIKOCTH
Y Ta3a Ha MOTPYXEHHOE B HUX TEJIO;
v Omnpenencuue
BBITAJIKUBAIOIICH CHUJIBI,
JCUCTBYIOIIEH Ha TEJo,
MOIPYKEHHOE B )KUIAKOCTB;

v TlpoBemenue u 0OCYXIEHHUE

OTIBITOB, JIEMOHCTPUPYIOIINX
3aBUCUMOCTh BBITAJIKMBAIONIECH
CUJIbI, JEUCTBYIOLIEH Ha TEIO B
KUIKOCTH, oT 00BEMa

MOTPY>KEHHOW B JKHAKOCTh YacTH
TeNa U OT MJIOTHOCTH KUIKOCTH;

v HccnenoBaHue 3aBHCHUMOCTH
Beca Tella B BOJE, OT 00OBEMA
MOTPYKEHHOW B JKHIKOCTh YacTH
Tena;

YcerHbiid
0I1poC;
IIpakTrueck
ast pabora;
KonTponbu
ast pabora;

https://www.yaklass.ru/p/fi

zika/7-klass/davlenie-
tverdykh-tel-zhidkostei-i-
gazov-sila-davleniia-11881




v Pemenue 3ama4 Ha
NprMEHEHHE 3aKOHa ApXuUMena |
YCIIOBHS TIJIABAHMS TEJ,

v KoucrpyupoBanue apeomerpa
NIIn KOHCTPYI/IpOBaHI/Ie JOOKHN WU

OnpeAecHue eé
TPY30MOIbEMHOCTH;

Hroro no paszaneiny 21

5.1.| Pa6oTa M MOIIIHOCTDH 3 v DKCIEepUMEHTAIBHOE VCTHBIM
olpeieJIeHne MeXaHMYeCcKoW paboThl | 0Ipoc; _
CHJIBI TSKECTH NpPH nafeHnyu Tena u | [Ipaxruueck | https://www.yaklass.ru/p/fi
CWIbl TpPEHHs TpU PaBHOMEPHOM | as pabora; zika/7-klass/poniatie-
nepeMereHun Tena 1o . .
TOPU30HTAIBHON TOBEPXHOCTH; raboty-v-fizike-
v Pacuér MOIIHOCTH, moshchnost-energiia-
pa3BUBaeMOM IIpU  HOABEME IO 11875
JICCTHHUIIE;
v Pemenne 3amay Ha pacuért
MEXaHU4YECKON pabOoThl U MOIIIHOCTH;

5.2. IIpocTbie MeXaHU3MBI 5 v OmnpepgeneHue BbIMTPHINIA B | YCTHBIH .
CUJIE TIPOCTHIX MEXAaHU3MOB Ha | OIIPOC; http§.//Www.yaklas§.r9/p/f1
MpUMEpEe pblyara, MnoaBMXKHOTO u | [IpakTrueck zika/7-klass/poniatie-
HETIOJABMKHOTO OJIOKOB, HAKJIIOHHOM | ast paboTa; raboty-v-fizike-

IUIOCKOCTH;

v HccnenoBanue YCIIOBHSI
paBHOBECHS phlUara,
v OOHapyxeHue CBOMCTB

MPOCTBIX MCXAaHNU3MOB B PAa3JIMYHBIX
HHCTPYMCHTAX u
HpI/ICHOCO6JIeHI/ISIX, HCIIOJIB3YCMbIX

moshchnost-energiia-
11875/prostye-
mekhanizmy-rychag-
naklonnaia-ploskost-11878




B OBITY U TEXHHKE, & TAKIKE B )KUBBIX
opraammax (MC — Guomnorus);

v DKcliepuMeHTaIbHOE
JI0Ka3aTeIbCTBO PAaBEHCTBA PabOT

npu PUMEHEHUH MPOCTBIX
MEXAHU3MOB;

v Onpenenenne KIIT
HaAKJIOHHOM IIJIOCKOCTH;

v Pemenue 3aga4 Ha

IMPUMCHCHUC TIpaBHJIa PABHOBCCHUA
pbryara u Ha pacuét KII/I;

5.3. | Mexanuueckast IHEPrusi 4 v DKCepUMEHTAIBHOE YcTHbIT
OTIpe/IeIICHUE WU3MEHEHHUSI | OTIPOC;
KUHETHYECKOH M noTeHumanbHoii | [Ipaxtuueck | https://www.yaklass.ru/p/fi
SHEPIHMHU Tella MPU €r0 CKAaTBHIBAHUH | ast paboTa; zika/7-klass/poniatie-
10 HAKJIOHHOH IIOCKOCTH; KonTponba .
v dopMyIMpoBaHHE Ha OCHOBE | ast paboTa; raboty-v-fizike-
UCCIIEN0BAHUS 3aKOHA COXPaHEHUs moshchnost-energiia-
MEXaHHUYECKOM DHEPI U, 11875/energiia-kak-
v O6cyxacHne IPaHMII - i —
IPUMEHMMOCTH 3aKOHA COXPAHECHMUS fizicheskaia-velichina-
BHEPIUH.; vidy-energii-12347
v Pemenne 3a1a4 c
HCIIOJIb30BaHUEM 3aKOHA
COXpaHEHUsI DPHEPTHH;
Uroro no pazgeny: 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB | 68

I10 ITPOIT'PAMME




8 KJIACC

OIIBITOB, CBUIECTEIBCTBYIOIIUX 00
aTOMHO-MOJIEKYJIIPHOM CTPOEHHUH
BEIIIECTBA: ONBITHI C PAC-TBOPEHUEM
Pa3IUYHbIX BEUIECTB B BOJIE;

e  PereHue 3a/1a4 110 OLEHUBAHUIO
KOJIMYECTBA aTOMOB HJIM MOJIEKYII B
ennHuie o0bEMa BEIIECTBA;

e  AHanu3 TeKCTa JPEBHUX
aTOMHUCTOB (HaImpumep, pparmMeHTa
nosmsl JIykpenus «O npupoae
BEIEH») C U3JIOKEHUEM OCHOBAHUH
aTOMHOM TUIOTE3bI (CMBICIIOBOE
yreHue). OneHka yoeIuTeabHOCTH
3THUX 000CHOBAHMIA;

e  OObsacHeHHE OPOYHOBCKOTO
JBYDKEHUSL, IBICHUS TUPPy3un
pas3nuuuii MeX1y HUIMU Ha OCHOBE
IIOJIOXKEHUHN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUU CTPOCHHUS
BEIIIECTBA;

Ne | HaumenoBanue pasgeqoB u  TeM | KoanuectBo yacos Buasl gesiteJibHOCTH DJIeKTPOHHbIE (uudpoBbIe)
n/m | mporpaMMbI o0pa3oBaTe/ibHbIE pecypchbl
BCero | KOHTP | mpa
OJIbHBI | KTH
e Yyeck
pador | me
bl pado
ThI
1.1. | CTpoenne u cBoiicTBa BellecTBa 7 1 e  HalGmoneHue u MHTEpIpETALIHS

https://www.yaklass.ru/p/fizika/7-
klass/stroenie-veshchestva-11123




° OOBsCHEHHE OCHOBHBIX
pa3iuyuil B CTPOCHHUH Ta30B,
KHUIKOCTEH M TBEPIBIX TEI C
HCIIOIb30BAHUEM TTOI0KCHHMI
MOJICKYJIIPHO-KHHETUYECKON TEOPUH
CTPOEHHUSI BEIIECTBA;

° [IpoBenenue onpITOB MO
BBIPAIIMBAHUIO KPUCTAJIIIOB
MMOBapEeH-HOW COJIM UJTH caxapa,

e [IpoBeneHue u 0ObICHEHHE
OTIBITOB, JIEMOHCTPUPYIOIIHNX
KaNWUISPHBIC SIBJICHUS U SIBJICHUE
CMa4yuBaHUs;

e  OOBsICHEHHE POJU KAMJUIIPHBIX
SIBJICHUH JIJIs TIOCTYTIJICHUS BOJIBI B
opranusm pacteHuit (MC —
ouosorus);

° Hab6nronenue, npoBenenue u
00BSCHEHHE OIBITOB 10 HAOIIOIEHHIO
TEIJIOBOTO PACIIMPEHUS Ta30B,
KUJKOCTEN U TBEPIBIX TEI,

e  OObsCHEHHE COXPAHEHUS
00bEMa TBEPABIX TEJI, TEKYUECTH
KHUIKOCTH (B TOM YHUCJIC, PAa3HUIIBI B
TEKYUYECTH JJI Pa3HbIX )KUJIKOCTEH),
JIaBJICHMS Ta3a;

e  [IpoBeneHue ONBITOB,
JEMOHCTPHUPYIOIINX 3aBUCUMOCTD
JaBJICHHS BO3JyXa OT €ro 00bhEMa u
HarpeBaHUs WIN OXJIKICHHSI, U UX
00BsICHEHHE HA OCHOBE ATOMHO-
MOJICKYJIIPHOTO YUCHHS,;




®  AHanu3 NpaKTUYECKUX
CUTYallMii, CBSI3aHHBIX CO CBOMCTBAMU
ra3oB, KUJAKOCTEN U TBEPIBIX TEIT;

1.2.

TensioBble MPoOLECCHI
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e  (OOocHOBaHHE MPaBUI
U3MEPECHUS TEMIIEPATYPHI;

e  (CpaBHEHHUE pa3IUYHBIX
CIIOCOOOB M3MEPEHUS U LKA
TEMIIEPaTypHhI;

° HaOmronenne u o0bsicHEHNE
OMBITOB, IEMOHCTPUPYIOIIHUX
M3MEHEHNE BHYTPEHHEH SHEPTUU Teia
B pe3y/bTaTe TeIUIONEpe auu U
paboTHI BHEITHUX CHIT;

e  HaGmronenne u o0ObACHEHHE
OTIBITOB, OOCYKICHHE MPAKTHICCKUX
CUTYyaLUi, 1EMOHCTPUPYIOLIUX
pa3IMyHbIC BUABI TEILJIO-TIEPEAAYH:
TEIJIONPOBOAHOCTh, KOHBEKIIHUIO,
W3IIY4YCHHE;

° HccnenoBaHue SBICHUS
TEIJI000MEHA MPU CMENTUBAHUN
XOJIOJTHOW U TOpSIYEN BOJBI;

e  HaOmioneHue ycTaHOBICHUS
TEIJIOBOTO PABHOBECHS MEKITY
ropstdeii U X0JIOJHOM BOJIOH;

e  Ormnpenenenue (M3MepeHUe)
KOJIMYECTBA TETIOTHI, MOJY4€HHOTO
BOJIOM MPH TEMII00OMEHE C HATPETHIM
METAJTUYECKUM [UITUHAPOM;

e  Omnpenenenue (M3MepeHUe)
YAEIbHOU TEMI0EMKOCTH BELIECTBA;

https://www.yaklass.ru/p/fizika/8-
klass/izmenenie-sostoianiia-
veshchestva-141552/plavlenie-i-
otverdevanie-tel-temperatura-
plavleniia-163759
https://www.yaklass.ru/p/fizika/8-
klass/izuchaem-teplovye-
iavleniia-12324/teplovoe-
dvizhenie-sviaz-temperatury-tela-
so-skorostiu-dvizheniia-molekul-
12325
https://www.yaklass.ru/p/fizika/8-
klass/izmenenie-sostoianiia-
veshchestva-
141552/paroobrazovanie-i-
kondensatciia-173885
https://www.yaklass.ru/p/fizika/8-
klass/izmenenie-sostoianiia-
veshchestva-141552/Kipenie-
temperatura-kipeniia-udelnaia-
teplota-paroobrazovaniia-141553




° Pemenne 3amad, cBI3aHHBIX C
BBIUMCIICHHEM KOJTMYECTBA TETUIO-ThI
1 TETJIOEMKOCTH TIPU TEIJI000MEHE;
° AHanu3 cutryauui
MPAKTHYIECKOT'O UCTIOJIb30BaAHUS
TETUIOBBIX CBOMCTB BEIIECTB U
MaTepHaoB, HAIIPUMeEp, B IIEAX
AHEProcOEPEIKEHUS: TeTIIOU30IISIIHS,
SHEprocOeperarIre KPHIIIH,
TEPMOAKKYMYJISITOPHI U T. 11.;

° HaOmroneuue siBneHuit
UCTIAPCHUS U KOH/ICHCAIINH;

e  lccnenoBanue mpoiecca
UCTIAPCHUS PA3TMYHBIX KUKOCTEH;
o  OOBsCHECHHE SBICHHUI
UCTIApPEeHUS U KOHJICHCAIIUU Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YUEHUS;

° HaOmronenne u o0bsicHEHNE
mpolecca KUMeHus, B TOM YHCIie
3aBUCHMOCTH TEMIICPATYPhl KUTICHUS
OT JaBJICHUS;

e  Omnpenenenue (M3MepeHUE)
OTHOCHUTENFHOM BIQYKHOCTH BO3/1yXa;
e  HalGmonenue mpomecca
IUTABJICHUS KPUCTAILTUIECKOTO
BEIIECTBA, HAIPUMED JIbJIA;

e  (CpaBHEeHHE NPOLIECCOB
TUTABJICHUS KPUCTALTUICCKHUX TEIl U
pa3MAr4eHus Mpy HarpeBaHUU
aMOp(HBIX TEIT;

e  Omnpenenenue (M3MEPEHUE)
yEIBbHON TEIUIOTHI IUIaBJICHUS JIbJIA.
OObsicHeHUE SBJICHUI IIABICHUS U




KPUCTAJUTH3AIUHA Ha OCHOBE
aTOMHO-MOJIEKYJIIPHOTO YUEHHS;

° Pemenne 3amay, cBSI3aHHBIX C
BBIYHCJICHHEM KOJHUYECTBA TEILJIO-THI B
mporieccax TerIonepeiauu npu
TUTABJICHUU U KPUCTAJUIA3AIIHH,
WCTIapEHNHN U KOHJICHCAINH;

° AHanu3 cutryauui
MPAKTUYECKOTO MPUMEHEHHS SIBJICHUHN
TUTABJICHUS U KPUCTAJUTH3AIIHIH,
HaIrpuMep, MOJTydeHUEe CBEPX-UHUCTHIX
MaTepuasoB, COJeBas rpeyika u Jip.;

®  AHanu3 paboThl U OOBICHECHUE
MIPUHIUIIA JEHCTBUS TEIJIOBOTO
JBUTATEIIS;

° Brrunciaenue KkoamdecTBa
TEIUIOTHI, BBIIETSIOUIETOCS pU
CrOpaHUU Pa3INYHBIX BUJIOB TOIUINBA,
u KIIJI nBurarens;

e  OOCyXIEeHHE KOJIOTHIECKUX
MTOCJICCTBHI UCITOIb30BaHUS
JBUTATEJICH BHYTPEHHETO CTOPAHMS,
TEIUIOBBIX U TUAPOAICKTPOCTAHIIUN
(MC — skonorusi, Xumus);

Hror

0 IO pazzieny
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2.1.

DJleKTpHYeCKHUe 3apsiabl.
3apsikeHHbIE TeJIa U UX
B3anMoaeilicTBHE

e  HalGmronenue u mpoBeneHue
OTIBITOB MO JJIEKTPU3AINH TEJ PU
CONPUKOCHOBEHHUHU W MH]TYKITUCH;
e  HaOmronenue u 00bsICHEHHE
B3aMMOJIENCTBHS OMHOMMEHHO U
Pa3HOMMEHHO 3apsHKEHHBIX TET;




° OOBsicHeHHE TPUHITUTIA
JNENUCTBUSI DIIEKTPOCKOINA;

° OO0bBsACHEHHE SIBICHUN
3IEKTPU3ALNHU TIPU
COTIPUKOCHOBEHHUH TEI U
WHAYKIUEN C UCTOJIb30BAHUEM
3HAHHUI O HOCUTESIX
3JIEKTPUUYECKUX 3apsiI0B B
BCIIIECTRBE;

° Pacno3naBanue u
00BACHEHHE SBJICHHI
3JIEKTPHU3ALMH B ITIOBCETHEBHOU
JKH3HU,

e  HaGmogeHue u oObSICHEHHE
ONBITOB, WILUTIOCTPUPYIOLIUX 3aKOH
COXpaHEHHUS IECKTPUUECKOTO
3apsa;

e  HaGmoneHue OnbITOB IO
MOJETMPOBAHUIO CUJIOBBIX JINHUM
3JIEKTPUIECKOTO TOJIS;

° HccnenoBanue nericTBus
3JIEKTPUYECKOTO TTOJISI Ha
MPOBOJIHUKU U IUDJIEKTPUKH;

https://www.yaklass.ru/p/fizika/8-
klass/izuchaem-elektricheskie-
iavleniia-12351

2.2.
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] HabGntonienue pa3nuyHbix
BHJIOB JICHCTBHS SJIEKTPUUYECKOTO
TOKa U OOHApPY>KEHHE ITUX BHJIOB
JIEHICTBHSA B TIOBCEIHEBHON KU3HMU,
° COopka 1 ucnplTaHue
AIEKTPUUYECKOM LIENU OCTOSHHOTO
TOKa;

° N3mepenue cuiibl ToKa
aMIIepMETPOM;

https://www.yaklass.ru/p/fizika/8-
klass/izuchaem-elektricheskie-
iavleniia-12351/elektricheskii-tok-
elektricheskaia-tcep-
galvanicheskie-elementy-12359




° N3mepenue 35eKTpuYecKoro
HaIpsKEHUsI BOJIBTMETPOM;

° [IpoBenenue u oObsICHEHNE
OTBITOB, IEMOHCTPUPYIOIINX
3aBUCHUMOCTD 3JIEKTPHUUECKOTO
COINPOTHUBIIEHUS IIPOBOJIHUKA OT €T0
JUTMHBI, TUIOLIAIU TIOTIEPEYHOr0
CEYEHHUs U MaTepuaa,

° Hccnenosanue 3aBUCUMOCTH
CHWJIBI TOKA, IPOTEKAIOLIETO Yepe3
pPE3UCTOp, OT CONPOTUBIICHNUS
pe3nucTopa U HaNpsKEHUsI Ha
pe3ucrope;

° IIpoBepka nmpaBuia CIOKEHUS
Hanpsp>KEHUU NMpU
MIOCJIEZIOBATEILHOM COEIMHEHUU
JBYX PE3HCTOPOB;

° [IpoBepka nmpaBuiia 1Ji CUIIBI
TOKA [PU NapaieIbHOM
COEJIMHEHUU PE3UCTOPOB;

° AHanu3 cutyauui
MIOCJIEZIOBATEIBHOTO U
[apaJIIeJIbHOTO COEAMHEHMS
MIPOBOJIHUKOB B JIOMAIITHUX
INEKTPUYECKUX CETHAX;

° Pemenue 3agau ¢
UCIOJIb30BaHuEM 3akoHa OMa u
dbopMyi pacuéra 3IEKTPUUECKOT0
CONPOTHUBIIEHUS NIPU
IIOCJIEIOBATENIEHOM U NapAJLIEIbHOM
COEJIMHEHUH IPOBOIHUKOB;




° Ornpenenenne padoOThI
3IEKTPUYECKOTO TOKa,
MIPOTEKAIOIIETO YePe3 PE3UCTOP;

° Ornpenenenrie MOLHOCTH
3JIEKTPUYECKOTO TOKA, BBIJEIIEMOM
Ha PEe3UCTOpE;

° Hccnenosanue 3aBUCUMOCTH
CUJIBI TOKA Yepe3 JIaMIIOUKY OT
HanpsHKeHUs Ha HEH;

° Omnpenenenne KI1/{
HarpeBaTels;

° HccnenoBanue
peoOpa3oBaHus SHEPTUH NIPU
MOABEME TPY3a JIEKTPOBUTATEIEM;
° OOBsicHEeHHE YCTPOICTBA U
MIPUHIUIIA JEHCTBUS IOMAITHUX
ANEKTPOHArpeBaTENbHBIX TPUOOPOB;
° OOBsicHEeHHE TIPUIHH
KOPOTKOT'O 3aMbIKaHUS ¥ MPUHIIMIIA
JIENCTBUS TUIAaBKUX
MpeAoXpaHUTENEH;

° Pemenue 3agau ¢
WCII0JIb30BaHUEM 3aKoHa JIKoymss—
Jlenna;

° Habmtoienne BO3HUKHOBEHUS
AJIEKTPUIECKOTO TOKA B KHUIKOCTH;

2.3.

MargaurHble IBJICHUS

e licciaenoBaHne MarHUTHOTO
B3aUMOIEHCTBHSA [TOCTOSTHHBIX
MAarHUTOB;

e  lI3yueHue MarHUTHOTO MOJIS
MOCTOSIHHBIX MarHUTOB TPU UX
00BbEIMHEHUN U pPa3JICICHUH;

https://www.yaklass.ru/p/fizika/8-
klass/izuchaem-
elektromagnitnye-iavleniia-18851




° [TpoBenenune onbITOB MO
BHU3YyaJIU3al[MU TIOJIS IOCTOSHHBIX
MAarHuTOB;

° N3yuenue siBneHus
HaMarHU4YuBaHWS BEIIECTBA;

° HccnenoBanue aeicTBUS
3JIEKTPUYECKOI0 TOKA Ha
MAarHUTHYIO CTPEJIKY;

° [IpoBeneHue ONbITOB,
JEMOHCTPUPYIOUTUX 3aBUCUMOCTD
CHUJIbI B3aUMOJIEHCTBUS KaTYIIIKHU C
TOKOM M MarHMTa OT CHJIBI U
Ha-TIPaBJICHUS TOKA B KATYIIIKE;

° AHanu3 cutyanui
MPAKTUYECKOTO TPUMEHEHUS
JNIEKTPOMATrHUTOB (B OBITOBBIX
TEXHUYECKUX YCTPOMCTBAX,
MIPOMBIIUICHHOCTH, MEJTULIUHE);

° Nsyuenue nericrBus
MAarHUTHOTO TIOJIsI Ha TIPOBOJAHUK C
TOKOM;

e  lI3yueHue necTBus
3JIEKTPOIBUTATEIIS;

e  U3mepenue KII/]
3JIEKTPOJIBUTaTENIbHON YCTAaHOBKH;
° Pacno3naBanue u aHaan3
pa3IMYHBIX TPUMEHEHUN
3JICKTPOJIBUTATENIEH (TPaHCIIOPT,
OBITOBBIC YCTPOICTBA U 1Ip.);

24.

3HeKTp0MaFHI/ITHaﬂ HHAYKIUSA

° OmBITEI 110  UCCIIEIOBAHUIO
SIBIICHUS 3JIEKTPOMAarHUTHOMN
I/IHI[YKHI/II/II HCCJICJOBAHHC

https://www.yaklass.ru/p/fizika/9-
klass/elektromagnitnoe-pole-




W3MEHEHUN 3HAYCHHMSI " 535026/chto-takoe-
HallpaBJICHUA MHAYKUNOHHOTO | elektromagnitnaia-induktciia-
Toka, 532779
Uroro no pazgeny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB TIO| 68 7
[TPO'PAMME
9 KJIACC
Ne | HaumenoBanue pasaenoB u | KonuvecTBo Buabl nesiteJibHOCTH Buabi, d¢opmbl | DjaeKTpoHHbIE
/I | TeM NPOrpaMmbl 4acoB KOHTPOJIS (undposbie)
o0pa3oBaTesibHbIE
BCero | KOH | mpa pecypchl
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JbH | YeCK
ble | ue
paé | pabo
OThI | ThI
1.1 | Mexanuyeckoe JBMKeHHE U 10 ° Ananns 7 obcyxeHue | YCTHBIN Ompoc;
n bl €10 ONMUCAHUSA a3JIMYHBIX TPUMEPOB MEXAHUUYECKOIO | 3a4eT;
crocodn1 ero omuc p . PUMEp ’ https://www.yaklass.ru/p/f
JIBUKCHUS, [IpakTrueckas .
. izika/9-klass/zakony-
° Ob6cyxneHne rpanui | pabota; dvizhentia-tel
OPUMEHUMOCTH MOJIeNN AN IWOSION Y-
«MarepuaibHas TOUKay, kinematiki-12534
° Onucanue MEXaHHYECKOTO
JIBUKEHUS pa3IUYHBIMU




crocobamu(ypaBHEHHE, Tabnuia,

rpaduK);

° AHanu3 )XKU3HEHHBIX CUTYyaluH,
B KOTOPBIX IPOSIBIISAETCS
OTHOCHUTEJIHOCTh MEXaHNYECKOTO
JIBUKECHUS,

° HaOmromenne MexXaHUYECKOTO

JBUKCHUS TEJIa OTHOCUTEIILHO Pa3HbIX
TeJl OTCUETA;

° CpaBHeHue myTen U
TPaeKTOPUIN IBUKEHHSI OJHOTO U TOTO
K€ Tella OTHOCHTEIBHO DPAa3HBIX Tel
OTCUY€TA;

) Anamu3 Tekcra [amunes o0
OTHOCHUTEILHOCTHU JIBUKCHHUS;
BBIIIOJIHEHUE 3aJaHUi 10 TEKCTY
(CMBICIIOBOE YTCHHE);

° Onpenenenue cpenHei
CKOPOCTH CKOJIbXEHHsSI Opycka WiIH
IBU-KEHUS IIAapHKa 110 HAKIOHHON
MJIOCKOCTH;

° Ananus " o0cyxaeHue
croco0oB npuOIMKEHHOTO
OIIpeIeJIeHUs] MTHOBEHHOW CKOPOCTH;
° Onpenenenue CKOpOCTHU
PaBHOMEPHOTO IBWKCHHS (IIapHKa B
KHUJIKOCTH, MOJEIH 3JICKTPUUYECKOIo
aBTOMOOWJIA U T. 11.);

° Onpenenenue IyTH,
MPOUJEHHOIO 32 TAHHBIN POMEKYTOK
BPEMEHH, 1 CKOPOCTH TeJia Mo TpaduKy
3aBUCHUMOCTM IyTH PAaBHOMEPHOTO
JBUKCHUS OT BPEMEHU;




° OO6cyxnenue BO3MOYKHBIX
NPUHIIUIIOB ~ JEHCTBUS  MPUOOPOB,
M3MEPSIOIINX CKOPOCTh
(cnuaoMeTpoB);

° Berurcnenue mytd U CKOPOCTH
npu PaBHOYCKOPEHHOM
MPSIMOJIUHEITHOM JABM)KEHUU Tella;

° Omnpenenenue PO IEHHOT O
MyTH ¥ YCKOPEHUS JIBMKEHUS Tela 1o
rpaduKy  3aBHUCHUMOCTH  CKOPOCTH
PaBHOYCKOPEHHOTO MPSIMOJIUHEIHOTO
JBUKCHUS TeJa OT BPEMECHU;

° OnpeneneHne yCKOpeHHUs Teja
MIPH PABHOYCKOPEHHOM JIBMXKCHUU TI0
HAKJIOHHOM TJIOCKOCTH;

° N3mepenne neproia U 4aCTOThI
oOpallleHus Tena o OKPYKHOCTH;

° Onpenenenue CKOPOCTH
pPaBHOMEpPHOTO JBMKECHHS Tela IO
OKPY>KHOCTH;

° Pemenue 3a1a4 Ha
OIpCaACIICHUC KHMHEMAaTHUYCCKUX
XapaKTePUCTUK MEXaHUYECKOTO
ABWXKCHUA PA3JIMYHBIX BUOOB;

) Pacno3naBanue u

NpUOIMKEHHOE OMUCAHNE PA3IUIHBIX
BUJIOB MEXaHMYECKOTO JBHKCHHS B
NpUpoOZie W TEXHUWKE (Ha TpUMepax
CBOOOJIHO MAJAOLINX TEJ, JBU)KCHUS
’KUBOTHBIX, HeOECHBIX Tel,
TPaHCIOPTHBIX CPEACTB U AP.);




1.2

B3aunmoneinicTBue Tea
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° HabGmonenne u obcyxnaeHue
OMBITOB C JBHXEHUEM Tejla IMpu
YMEHBIICHUW BIUSHHUS JAPYTHX Te,
MPENSATCTBYIOIIUX IBUKCHUIO;

° Anamu3 Tekcra lammmes ¢
OIIMCAaHHEM MBICJIICHHOT'O
IKCTIIEpUMEHTa,  00OOCHOBBIBAIOIIETO
3aKOH MHEPLIMH; BHIMOJHEHUE 33/JaHUI
IO TEKCTY (CMBICIIOBOE UTEHUE);

° O6cyxnenue BO3MOXKHOCTH
BBIIIOJTHEHHUSI 3aKOHA HHEPIUU B
Pa3IMYHBIX CUCTEMAaX OTCUETA;

° HaGmonenne wu  obOcyxneHwue
MEXaHUYECKHUX SIBIICHUI,
MPOUCXOASAIIUX B CHUCTEME OTCUéTa
«Tenexka» npu €€ paBHO-MEPHOM U
YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa PU3NKY;

° JlelicTBUsA C BEKTOpaMu CHII:
BBIIIOJIHCHHE 3aJaHHH MO CI0KCHUIO U
BBIYUTAHUIO BEKTOPOB;

° HaOmroneuune u/inm
MpOBeICHUE OIIBITOB,
JEMOHCTPUPYIOLIIUX 3aBUCUMOCTh

YCKOpPEHHUsI Teja OT IMPUII0KEHHOM K
HEMY CHJIBI U MACCHI TEJIA;

° AHanu3 U 00bsICHEHHE SIBIEHUHN
C HCHOJIb30BAHHEM BTOPOTO 3aKOHA
HrroToHa;

° Pemenue 3agay C
HCIOJIb30BAHUEM  BTOPOr0  3aKOHA
HproroHa u npaBuia CI0KEHUS CUJT;

YcTHBIM ompoc;
[IncemeHHbI
KOHTPOJIb;
KonTponbHas
pabora;
[IpakTnueckas
pabora,;

https://www.yaklass.ru/p/f

izika/9-klass/zakony-

dvizheniia-tel-osnovy-

kinematiki-12594




° Onpenenenune JKECTKOCTH
NPY>KHHBL;

° AHanmu3 CUTyaluid, B KOTOPBIX
HabmoAaTCs ynpyrue aedopmaluy,
U UX OOBSICHEHHE C HCIOJIB30BAHHEM
3akoHa ['yka;

° Pemenne 3agay C
KCIOJIb30BaHUEM 3aKoHa ['yka;
° HccnenoBanne  3aBUCUMOCTH

CUJIbl TPEHUS CKOJBXKEHHS OT CHJIBI
HOpMaJIbHOTO JaBieHus. O0CyKaeHne
pe3yIbTaTOB MCCIICIOBAHMUS;

° Ompenenenre  kodhdureHTa
TPEHHUSI CKOJILKCHHS,

° W3mepenne  cuiibl  TpeHUs
TIOKOS;

° Pemenue 3a1a4q c

MCIIOJIb30BaHUEM (DOPMYIIBI JIUIST CHITBI
TPEHHUSI CKOJIBKCHHUS,

° AHaNMM3 IBYKEHUS TEJ TOJBKO
MOJA JEWUCTBUEM CHIIBI TSDKECTH —
CBOOOIHOTO MAaIEHHUS;

° OObsicHEeHHEe  HE3aBUCHUMOCTH
YCKOpPEHHUS CBOOOJHOTO TAACHHUS OT
MAacchl Tea;

° OreHka  BEJIIMYUHBI  CHJIBI
TATOTCHUS, JEUCTBYIOLUEH  MEXKAY
JIBYMsI TeJIaMH (ISl pa3HbIX Macc);

) AHanu3 JBIKEHUST HEOECHBIX
TEJ MOJ1 IeWCTBUEM CUJIbI TATOTEHUS (C
WCIOJIb30BAaHUEM  JIOMOJHUTEIbHBIX
HMCTOYHHKOB MH(POPMAITUH);




™ Pemenue 3aJ1a9 C
UCIIOJIb30BAHUEM 3aKOHA BCEMHUPHOTO
TATOTEHUS W (HOpMYJBI Il pacyéra
CHJIBI TSDKECTH;

° AHanu3 OPUTMHAJIBHOTO
TEKCTa, OINMUCHIBAIOLIETO MPOSBICHUS
3aKOHAa  BCEMHMPHOIO  TATOTEHUS;
BBIIIOJIHEHUE 3aJaHUi 10 TEKCTY
(CMBICIIOBOE YTEHHE),

° Habmonenne u oOcyxieHue
OIIBITOB TI0 U3MEHEHHIO Beca Teja Mpu
YCKOPEHHOM JIBH)KEHUH;

° AHanuz yCIOBUH
BO3HUKHOBEHHUSI ~ HEBECOMOCTH U
MePerpy3KH;

° Pemenue 3a7a4 Ha

OIPEACIICHUE BECA TEJIA B Pa3IUYHBIX
YCJIOBUSAX;

° AHanuz cui, AeUCTBYIONINX Ha
TEeJ0, MOKOSAIIEECs Ha OTIOpE;
° OnpeneneHne HEHTPa THKECTH

PA3IINYIHBIX TCJI;

1.3

3aKoHbI COXpaHEHUS

10

° HaGmonenne wu  oOcyxneHwue
OIIBITOB, JIEMOHCTPHUPYIOIIHX
nepeaavy UMITyJIbCa npu
B3aUMOJICHICTBUH TE, 3aKOH
COXpaHEHUS HMITYJIbCA npu
aOCOJIOTHO YIOPYTOM M HEYNpYyrom
B3aHMOJICHCTBHH TEII,

° Ananus CUTYyaIuin B
OKpY’KaroIen KU3HU c

YcTHBIN o1poc;
[TucermeHHbI
KOHTpOJIb;
KonrposbHas
pabora;
[TpakTnueckas
paborta;

https://www.yaklass.r
u/p/fizika/9-
klass/zakony-
dvizheniia-tel-

osnovy-kinematiki-
12594




HCIIOJIb30BAHUEM 3aKOHA COXPAaHEHUs
UMITYyJIbCa;

° Pacno3naBanne SIBJICHUS
PEaKTUBHOIO JBIKECHMS B IPUPOJE U
texHuke (MC — Guosnorus);

° [Ipumenenue 3aKOHa
COXPAaHEHHs MMIIyJbca IJIs pacuéra
pE3yAbTaTOB B3aUMOJIEHUCTBUS Tell (Ha
IpUMepax HEYIPYroro
B3aUMOJCHCTBUS, yIpPYyroro
LEHTPAJIbHOTO B3aUMOJICHCTBUS IBYX
OJIMHAKOBBIX TEJ, OAHO W3 KOTOPBIX

HETIOIBUYKHO);

° Pemenune 3a4a4 C
HCIIOJIb30BAHUEM 3aKOHA COXPAaHEHUs
UM-TTYJTbCA;

° Onpenenenrie pabOThl  CHIIBI

YIOPYrOCTH IIpU IOABEME TIpy3a C
HCIIOJIb30BAHUEM HEMOJBMKHOTO H
IMOJIBMKHOTO OJIOKOB;

° N3mepenne MOLHOCTH;

° M3Mepenne  MOTEHUHAIBHOMN
SHEPTrUU yIpyro nedopMUpOBaHHON
MIPY>KUHBI;

° N3smepenne KHUHETUYECKOMN
SHEPTHH Tejla MO JJIMHE TOPMO3HOTO
yTH;

) DKCepUMEHTaIbHOE
CpaBHEHUE H3MCHCHUS
HNOTEHIIMAIbHOH W  KUHETUYECKOU
SHEpPruil Tena NpH JIBXKEHHH 10
HaAKJIOHHOH IMIIOCKOCTH;




° OKCIIepUMEHTaIbHasl MPOBEPKA
3aKOHa COXPAaHEHHUS MEXaHUYECKOU
SHEPruM Npu cBOOOIHOM Na/IE€HUU;

° [Ipumenenue 3aKOHa
COXpPAaHEHHsT MEXAHUYECKON HHEPruu
I pacyérta  NMOTEHUHAIBHOM U
KUHETUYECKON YHEPIUi Tena;

° Pewenne 3a7a4 c
HCIIOJIb30BAaHUEM 3aKOHA COXPAaHEHUS
MEXaHUYECKOU YHEPIUH;

Uroro no pazgeny
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2.1

Mexannueckue KoJe0anus

° HaGmonenune xonebaHwii 1o
JEHCTBUEM CHJI TSKECTH U YIIPY-TOCTH
1 00HapyKeHHUe MOAOOHBIX KoneOaHui
B OKpY’KaIOIIeM MUpE;

° Anamu3 koneOaHui Tpy3a Ha
HUTH ¥ Ha mnpyxuHe. OmnpeneneHue
YaCTOThI KoJieOaHui
MaTEeMaTH4YeCKOTO M IPYKUHHOTO
MasiTHUKOB;

° HaOmronmenne wu oOBsIcCHEHUE
SIBIICHUSI PE30HAHCA;
° HUccnemoBanne  3aBUCUMOCTH

nepuojaa KojaeOaHui MOIBEIIEHHOTO K
HUTHU Tpy3a OT JUIMHBI HUTH;

° IIpoBepka HE3aBUCUMOCTH
nepuoja KoJieOaHuit rpys3a,
MOJIBEIICHHOTO K JIEHTE, OT MAacChl
rpysa;

° HaGmtonenne u obcyxiaeHue
OIIBITOB, JIEMOHCTPHUPYIOIIUX

YcTHBIH o1poc;
[TncemenHbIN
KOHTPO!JIb;
3ader;
[IpakTnueckas
pabora;

https://www.yaklass.
ru/p/fizika/9-

klass/mekhanicheski
e-kolebaniia-

zvukovye-volny-
18755




3aBUCHUMOCTh Tlepuojaa  KojeOaHuit
IPYKUHHOTO MAasTHHKa OT MaccChl
rpy3a 1 )KECTKOCTHU NIPYKUHBI,

° [Ipumenenue
MaTeMaTH4eCKOr0 W MPYKUHHOTO
MasTHUKOB B Ka4deCTBE MOJEIeH ais
OTHCaHUs KOJIEOaHUH B OKPYXKaloLIeM
MHpE;

° Pemenne 3amad, CBSI3aHHBIX C
BBIUMCJIEHUEM MJIM OLIEHKON 4YacTOThI
(mepuona) KoeOaHuii;

2.2

Mexanu4eckue BOJIHBI. 3BYK

° OOnapyxeHue W  aHaiu3
BOJIHOBBIX SIBIICHHH B OKpPY)KaIOIIeM
MUpE;

° Habmonenue

pacupocTpaHeHUs  MPOJOJBHBIX U
MONIEPEYHBIX BOJH (Ha MOJEIH) H
OOHapyKCHHE AaHAJIIOTUYHBIX BHUJIOB
BOJIH B TpHponae (3BYK, BOJSIHbIE
BOJIHBI);

° Bbruncnenue NIMHBI BOJIHBI U
CKOPOCTH PacpOCTPaHEHUS 3BYKOBBIX
BOJIH;

° DKCrepuMEHTaIbHOE
orpezesieHne TpaHUIL 4acTOTHI
CJIBIIIIMMBIX 3BYKOBBIX KOJIeOaHUI;

° Habmonenue 3aBHCHUMOCTH
BBICOTHI 3BYKa OT YacTOTHl (B TOM
qucle c HCIIOJIb30BaHUEM
MY3BIKQIBHBIX HHCTPYMEHTOB);

° HabGmionenne u oObsiCHEHUE
SIBJICHUSI aKyCTHYECKOTO PE30HAHCA,;

YcTHBIH o1poc;
[TncemenHbIN
KOHTPO!JIb;
3auerT;
IIpakTuueckas
pabora;

https://www.yaklass.r
u/p/fizika/9-

klass/mekhanicheskie
-kolebaniia-

zvukovye-volny-
18755




° Ananus OPUTMHAJIBHOIO
TEKCTa, MIOCBSIIIEHHOT O
WCIIOJIb30BaHHIO 3ByKa (v
yIbTPA3ByKa) B TEXHUKE (IXOJIOKAIIHA,
yIbTPa3ByK B MEAMIMHE U JIp.);
BBIIIOJITHEHME 3aJaHUi IO  TEKCTY
(CMBICIIOBOE YTEHHE);,

Hroro no paszaneiny

3.1

DJIeKTPOMATHUTHOE T0JIe U
3JIEKTPOMATHUTHBIE BOJIHBI

° [TocTpoenue paccyxaeHuid,
000CHOBBIBAIOIIUX B3aMMOCBSI3b
AIEKTPUIECKOTO U MAarHUTHOTO
MOJICH;

° DKCIepUMEHTAILHOE U3yUYCHUE
CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH (B
TOM YHCJIE C IIOMOIIBI0 MOOUILHOTO
Tenedona);

° AHanu3 peHTI€HOBCKHUX
CHUMKOB Y€JIOBEYECKOTO OpraHU3Ma;
° AHanm3 TEKCTOB,
OMUCHIBAIOLIUX MPOSIBIICHUS
AJIEKTPOMATrHUTHOT'O U3JTYyYCHHSI B
MIPUPO/IE: KUBBIE OPTaHU3MBI,
M3JIY4eHHUS HEOCCHBIX Tl (CMBICTIOBOE
YTEHHUE);

° Pacno3naBanue n aHaaus
Pa3IUYHBIX TPUMEHEHUHN
ANEKTPOMArHUTHBIX BOJH B TEXHUKE;
° Pemmenue 3agau ¢
UCTONIb30BaHuEM HOpMYI ISt
CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH,
JUTMHBI BOJTHBI M YaCTOTHI CBETA;

YcTHBIM ompoc;
IIpakTuueckas
pabora;
TectupoBanue;

https://www.yaklass.r
u/p/fizika/9-
klass/elektromagnitno
e-pole-535026




Uroro no pazgeny

4.1

3aKoHbI pacnpocTPaHEeHM I
cBeTa

° HaOnroneHue oneIToB,
JIEMOHCTPHUPYIOIINX SIBJICHHC
MPSIMOJIMHEHHOTO PaCIPOCTPAHEHUS
cBeTa (BOBHMKHOBEHUE TEHU U
MOJIYT€HHU ), U UX UHTEPIPETAIUS C
MCIIOJIb30BaHNUEM TIOHSTHSI CBETOBOTO
ay4a;

° OObsicHeHHE U MOJEIUPOBAHHE
COJTHEYHOTO U JTyHHOTO 3aTMEHUIA;

° Hccnenosanue 3aBucuMocT
yria OTPaKEHUSI CBETOBOT'O JIy4a OT
yria najicHus;

° N3yuenue cBorcTB
M300pakeHUs B TIIOCKOM 3€pKaJle;
° HaoOmronenne u o0bsicHEHHE

OTIBITOB TIO MOJTYYEHHUIO H300paKeHNH
B BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
HaOironenne 1 00bsICHEHHUE OIBITOB
IO MPEJIOMJICHHIO CBETA HA TPAHUIIC
Pa3JIMYHBIX CPEMl, B TOM YHCJIEC OIBITOB
C TIOJTHBIM BHYTPEHHUM OTPaKECHUEM;
° HccnenoBanne 3aBUCHMOCTH
yTiia MpeIoMIICHHS OT YIila TaJICHUS
CBETOBOTO JIy4ya Ha TPaHUIIC
«BO3JTyX—CTEKIIO;

° Pacno3naBanue siBiaeHUH
OTpakKCHHUS U TIPEIIOMJICHUS CBETA B
IMOBCEIHEBHOM )KU3HN. AHATU3 U
00BACHEHHE SBJIEHNS OIITHYECKOTO
MUpaxa;

YCTHBIN 0mpoc;
[IpakTnueckas
pabora;
TectupoBanue;

https://www.yaklass.r

u/p/fizika/8-
klass/izuchaem-

svetovye-iavleniia-
131515




™ Pemenue 3agau ¢
HCIIOJIb30BAHUEM 3aKOHOB OTPAXKEHHUS
Y NIPETIOMJIEHHUSI CBETA;

4.2 | JInH3bl M ONITHYECKHE 6 ° [ony4yenue nzo0pa>keHuii ¢ YcTHBIHN Ompoc;
npuodopsI MOMOMIbIO COOMparoIIel u [TnceMenHbIN

pacceuBaroiei JI1H3; KOHTPOJIb;
° Omnpenenenne POKyCHOTO [TpakTrueckas
PACCTOSIHUSA U ONITUYECKOU CHITBI pabora; https://www.yaklass.r
coOMparoIIei TNH3HL; T
° AHanu3 ycTpoicTBa u/p/fizika/8-
NPUHIIKIA JEHCTBHS HEKOTOPBIX klass/izuchaem-
ONTUYECKUX NPUOOPOB: svetovye-iavleniia-
(dboToanmapara, MUKpOCKOIIA,
teneckorna (MC — Guomnorus, 131515
ACTPOHOMUS);
° AHanu3 sBICHUN
OJIM30PYKOCTH U JAIbHO30PKOCTH,
npuHuna aeicteus oukoB (MC —
ouosorus);

4.3 | Pa3no:xkeHue 0eJioro cBeTa B 3 ° HaGnronenue mo pasznoskeHuro | YCTHBIN Onpoc;

CIIEKTP 0€JI0ro CBETa B CIIEKTD; 3auer; https://www.yaklass.r

° Habmronenne wu oObsicaenue | [IpakTuueckas u/p/fizika/8-
OTIBITOB IO TMOJIYYeHHUIO OeNoro cpera | pabora; .
TIPU CJIOKEHUH CBETA Pa3HBIX IIBETOB; klass/izuchaem-
° IlposeneHre M OOBACHEHHUE svetovye-iavleniia-
OMBITOB TIO0  BOCTPHUATHIO  I[BETa 131515
MIPEIMETOB MPH UX HAOIIOIEHUH Yepe3 S
1[BETOBBIE (PMIIBTPHI (I[BETHBIE OUKH);

Uroro no pazgeny 15




5.1

Hcenyckanue U norJiomeHue
CBETAa aTOMOM

° OOcyxneHne 1ed  OIBITOB
Pezeppopna  mo  wuccienoBaHUIO
aTOMOB, BBIJIBIDKEHUE THIIOTE3 O
BO3MOXXHBIX PE3yabTaTax OIBITOB B
3aBHCUMOCTH OT TPEIINOIaraeMoro
CTPOEHHUSI aTOMOB, (OPMYIUPOBAHUE
BBIBOJIOB U3 PE3YJIbTATOB OMBITOB;

o OOcyxaeHne  MPOTHBOPEUHIA
IJJAaHETApHOM  MOJENM atomMa |
OCHOBaHMM st Tunore3sl bopa o
CTaIlMIOHAPHBIX OpPOUTAX IIEKTPOHOB;
° HaGmoneHne  CIIOmMHBIX U
JUHENYaThIX CIEKTPOB  W3IIyYEHHUs
paznuuHbiX BemecTtB. OObsCHEHHE
JUHENYaThIX CIEKTPOB U3TyYCHUS;

YcTHBIM ompoc;
IIncsMeHHBII
KOHTPOJIb;

https://resh.edu.ru/sub
ject/lesson/5909/start/
48492/

5.2

CTpoeHue aTOMHOIO s1/1pa

o OO6cyxneHrne BO3MOKHBIX
THITOTE3 O MOJEISIX CTPOCHUS SIpa;
° OmpeneneHne cocTaBa saep 1o

3aJJaHHBIM MacCCOBBIM U 3apPsII0BBIM
4KCJIaM U 110 TIOJI0KEHUIO B
NEPUOINYECKON CUCTEME IEMEHTOB
(MC — xumus);

° AHanu3 U3MEHEeHHs cocTaBa
sJipa 1 ero MoJI0KEHUs B
NEepUOINYECKOI cucTeMe Ipu a-
paanoaktuBHOCTH (MC — Xxumus);

° HccnenoBanue TpeKoB a-
YacTHUIL 10 TOTOBBIM (poTorpadusim;
° OOHapyxeHue U U3MepeHue

paauanuoHHOro (oHA C TOMOIIBIO
J03UMETPA, OLIEHKA ero
HMHTCHCUBHOCTH,

YcTHBIH o1poc;
3auer;
[IpakTnueckas
pabora;

https://resh.edu.ru/sub
ject/lesson/5845/start/
151635/




° AHanu3 OHOJIOrTYECKHX
W3MEHEHUHN, TPOUCXOAIINX TO]T
JEHCTBUEM PATUOAKTUBHBIX
m3nyuenuit (MC — O6uomnorus);
° Hcnons3oBanne
PaIMOaKTUBHBIX U3y4YEeHUN B
Menunuae (MC — Ouosorus);

5.3

SinepHblie peaknuu

° Pemenue 3a7a4 c
WCIIOIb30BAaHUEM 3aKOHOB COXPAaHEHUS
MacCOBBIX M 3aps/IOBbIX YHCEN Ha
OIpesiesieHue pPe3yIbTaTOB SJIEPHBIX
peakiuii; aHajiu3 BO3MOXKXHOCTU WU
HEBO3MOXKHOCTH SIJIEPHON pPEeaKIH;

° OrueHka SHEpPruM CBSI3U SIEp C
HCIIOJIb30BaHUEM dbopmyIbl
OlHIITEHA;

° O6cyxnenue MEPCIIEKTUB
HCIIOJIb30BaAHUS YIPABISIEMOTO
TEPMOSIEPHOrO CUHTE34;

° OOcyxaeHne NPEeUMYIIECTB U
HKOJIOTMYECKUX MPOOJIEeM, CBSI3aHHBIX
c spepHoil »sHepretukon (MC —
9KOJIOTHSA ),

YCTHBIN 0ompoc;
3auer;
IIpakTuueckas
pabora;

https://resh.edu.ru/sub
1ect/lesson/4918/start/
48463/

Uroro no pazgeny
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6.1

CucremaTu3zanus u
00001IeHIE IPEIMETHOT 0
co/lepKaHUs U ONbITA
NesITeJIbHOCTH,
NMPUOOPETEHHOTO NP
H3y4YeHHUH Bcero Kypca Gpu3nku

° Brimonnenne y4eOHBIX
3alaHui, TpeOyIMUX JeMOHCTpPAlUN
KOMIIETEHTHOCTEH, XapaKTepU3YIOIINUX
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTB:-
MIPUMEHEHHUS MTOJTyYEeHHBIX 3HaHUHN A5
HAyYHOTO OOBSICHEHUS (HUBUYECKUX
SIBJICHUM B OKpYKalollled mnpupoae u

YcTHBIN o1poc;
TectupoBanue;




IIOBCEIHEBHON JKW3HM, a TaKxke
BBISIBICHHSI (PU3UYECKUX OCHOB psijia
COBPEMEHHBIX TEXHOJIOTHI;-
MIPUMEHEHUS OCBOCHHBIX
AKCTICPUMEHTAIBHBIX ~ YMEHUW IS
UCCIeOBaHUS (PU3UYECKUX SBICHHIA,
B TOM YMCJIE JJI1 MPOBEPKHU TUMOTE3 U
BBIBJIEHUS 3aKOHOMEPHOCTEN;

° Pemienne pacu€tHbIx 3aaad, B
TOM YHCIIC MpeAnoJaraonux
WCIIOTh30BaHNE (PU3HUECKON MOJICITH U
OCHOBAHHBIX Ha CoJIepKaHUU
Pa3IMYHBIX pa3JeioB Kypca (GU3UKH,

° Brinmonaenue u 3alIuTa
TPYNNOBBIX WJIM HWHIUBUIYaTbHBIX
MIPOEKTOB, CBS3aHHBIX C CO/ICPKaHUEM
Kypca (hU3HKY;

Uroro no pazgeny

OBIIEE KOJMYECTBO YACOB
I10 ITPOIT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEHEHHE OBPA30BATEJIBHOI'O

MPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

1.

[Ipocsemienue;
2.
3.

[Ipoceemienue»;

METOANYECKHUE MATEPHUAJIbBI JJIS1 YYUTEJIA

®usuka, 7 kinacc/Ilepeimkun A.B., OO0 «IPODA»; AO «13narenscTBO

A.B.Iléppimkun, E.M.I'ytauk. @usnka. 8 kimacc. M.:[poda,2011
O®usuka 9 knace/ [leprpikun A.B., I'ythuk E.M., OO0 «IPO®A»; AO «M3xpatenscTBO

®usuka. 7-9 xkiaccel: paboune nporpamMmsl Mo yueOHukam A.B.

[Neppimkuna,E.M. I'ytHuK / aBT.-cocT. I'.I". TemokoBa. — Bonrorpaa: Yuurens, 2014. — 82c.

Pa6ouas nporpamma no usuke. 7 kiacc / Coct. T.H. Cepruenko. — M.: BAKO, 2014. — 48
c. — (Paboune nporpaMmel).

CoOopnuk 3ama4 o ¢usnke 11 7-9 kiaccoB o0meoOpa3oBaTeNbHbIX yupexaeHuii. B.1.
Jlykamuk, B.M. Meiinep, E.B. 1Banosa — [Ipocsemenue, 2015. — 224 c.

E.A. Mapon OmnopHble KOHCIIEKTH M pa3HOypoBHeBble 3amanus / E.A. Mapon — CaHKT-

[etepOypr,-2007. — 88c.

l'omoBa N.B. ®usmka 7 xnacc. Kontpoasueie padotst B HOBOM ¢dopmare. — M.:
«Muremnext-Lentp», 2012. — 88 ctp.
Mapon A.E. Kontponbabie paboTsl o pusuke: 7, 8, 9 kin.: kH. mius yuurens / A.E. Mapos,
E.A. Mapon. — 7-e uza. — M.: IIpocsemenue, 2007. — 79 c.
®dusuka 7 kinacc. Merogudeckoe nocooue Kk yueoOHuky Ilepsimkuaa A.B. ®T'OC, 2015.
[Tpomexyrounas arrecranus. Pusuka 7 — 9 xknmacc. @I'OC. O.U. Jlebenena, U.E. 'ypeuxas.

—M.: BAKO, 2013.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

HazBanue caiita niu cratbu

Conepxanue

Anpec

Katanor Cebuiok Ha Pecypcbl
o pusuke

DHIUKIIONE TN, OMOIMOTEKH,

http:www.1vanovo.ac.ru/phys

CMMU, By3bl, Hay4yHblE OpraHHU3alLUH,
KOH(pEPEeHIIMH H JIP.

becrutatHele  oOydatolue
[IPOrpaMMBbl 10 (pU3HKE

15 oOyvamomwux  mOporpaMMm IO

http:www.history.ru/freeph.htm

Pa3IMYHBIM
paznenaM (HU3NKU

JlaGopaTopHble pPabOTHI TIO

BupTtyanbHbie 1a00paTopHbie pabOTHI.

http:phdep.ifmo.ru

(uznke BupryanbHbie JEMOHCTpaIny

HKCIEPUMEHTOB.
AHuManus ¢dusnueckux(T pexmepHbIe http:physics.nad.ru
MPOIIECCOB QHMMAaIMU U BU3yaIn3aus Mo GpusmKe,

COIPOBOXKIAIOTCS

TCOPCTUICCKHNMHA 00BICHEHHUSIMU.

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O

MPOLIECCA




OBOPYJIOBAHUE 151 TPOBEJAEHUSI IABOPATOPHbBIX, IPAKTUYECKUX PABOT,
JEMOHCTPAIIMM 7 KJIACC

Jlabopamopnas paboma Ne 1 «I3mepenne GU3NIECKUX BETUUNH C yI4ETOM a0COTIOTHOM
HOTPEIIHOCTH»
[puGopsl 1 MaTepualbl: TUHEWKA, OPYCOK IEPEBSIHHBIMH.
Jlabopamopnas paboma Ne 2 «VI3mepenune pa3MepoB MasbIX Tl (C MPe3CHTAIUCH )
[Ipubopkl ¥ MaTepHalbl: TUHEIHKA, TPOOb (MIIM TOPOX), TIIICHO (MU 3€PHBIIIKO MaKa), UTOJIKa.
Jlabopamopnas paboma Ne 3 «I3ydenne 3aBUCUMOCTH IIYTH OT BpEMEHHU IpU MPSIMOIUHEIHHOM
PaBHOMEPHOM JIBHKEHUU. MI3Mepenue ckopocTy

[TpuGopsl 1 MaTepuasbl: TpyOKa CTEKIISIHHASI C BOJIOM, CTEAPUHOBBIHN IIApUK (ITy3bIPEK

BO3/lyXa), TalkMep, MapKep, TUHEHKa U3MEepUTEIbHASL.

Jlabopamopnas paboma Ne 4 «I3amMepeHne Macchl Tella Ha phIYaKHBIX Becax» (C mpe3eHTanuei)
[puGops! 1 MaTepUaIIb: BECHI, THPH, HECKOJIBKO HEOOIBIINX T Pa3HOW MACCHI.

Jlabopamopnas paboma Ne 5 «I3mepenne o0beMa TBEPIOTO Telay (C Mpe3eHTaIUEH )
[TpubGopsl ¥ MaTepuagbl: U3MEPUTENHHBIA IUIUHADP (MEH3YpKa), CTAaKaH C BOJOM, OPYCOK,

JIMHEWKA, HUTKU.
Jlabopamopnas paboma Ne 6 «VI3mepenune I0THOCTH TBEPAOTO TeJay (C pe3eHTaIuei)

[puGopsl 1 MaTepualibl: TBEPAOE TEIO HAa HUTH, JEPEBIHHBIN KyO, MPSIMOYroJbHAs MIPHU3Ma,
IUIACTMACCOBBIN KyO, OPYCOK JIepeBsSHHBIN, BEChl, pa3HOBECHI, MEH3YpKa

Jlabopamopnas paboma Ne 7 «VccrnenoBaHue 3aBUCUMOCTH CUIIBI YIPYTOCTH OT YIJIMHEHUS
NpYyXUHBL. M3MepeHne KeCcTKOCTH MPYKUHBD»

[IpuGopsl 1 MaTepuasbl: CEKyHAOMEp, IITATUB ¢ MY(TOH U JIaKOW, 3 Tpy3a Maccou 1o
100 r, npyxuHa, TUHENKA.

Jlabopamopnas paboma Ne § «VccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CUITBI
HOPMAJIbHOTO JTaBJICHUS

IpuGopsl 1 MaTepualibl: HAOOP OpycKoB, HAOOP TPY30B ¢ Kproukamu Maccoi o 102 T,
JUHAMOMETp, JepEBsSHHAs JOLIeUKa

Jlabopamopnas paboma Ne 9 «OnpeneneHus EHTPa TAKECTH TUIOCKOM TJIACTUHBD)
[Ipubopkl ¥ MaTepHalbl: MIOCKAs TUIACTHHA MPOU3BOJILHOM (OPMBI, BRIpE3aHHas U3 Oymary,

HUTB C I'PYy30M, UTOJIKA, KapaHJaIll, JIMHEHKa.

Jlabopamopnas paboma Ne 10 «I3mepeHne naBieHus TBEPIOTO TeIa Ha OMOPY»

[Ipubopkl ¥ MaTepHabl: TMHAMOMETP, JJUHEHKA H3MEpUTENbHAS, OPYCOK IEpEBSIHHBII
Jlabopamopnas paboma Ne 11 «I3mepeHne BHITATKUBAIONIEH CHJIBI, JEHCTBYIONIEH Ha
MOTPY>KEHHOE B JKUJIKOCTb TEJI0»

[TpubGopsl u MaTepuaIbl: TMHAMOMETp, IITATUB C My(TOH U JIAMKO#, IBa TeJla pa3HOro 00beMa,

CTaKaHbI C BOﬂOfI 1 HAaCbIICHHBIM paCTBOPOM COJIM B BOJIC, KYCOK IINIaCTHJIMHA, HUTDb.

Jlabopamopnas paboma Ne 12 « BelaCHEHHE YCIOBUH TUTABAaHUS Teja B )KHIKOCTH
[TpuGopkl ¥ MaTepHabl: U3MEPUTEITHHBIN IIMIIMHIP C BOAOH, MPOOUPKA-TIOIIABOK C MPOOKOMH

(my3BIpEK OT MEHUIMJUIMHA C TPOOKON M MPOBOJIOKOM, IPUKPETIIEHHOH K My3BIPbKY),
JUHAMOMETD, cyxas canderka

Jlabopamopnas paboma Ne 13 «BplsCHEHHE YCIOBUS PABHOBECHS PhlYaray



[pubOpbI M MaTEpUAIBI: phIYar Ha MITATHBE, HAOOP IPY30B, MacIITAOHAs IMHEHKA, THHAMOMETP
Jlabopamopnas paboma Ne 14 «VI3mepenune ko3P GUIMeHTa MoJIe3HOr0 ASHCTBUS PU MOIbEME

TeJa 10 HAKJIOHHOM IIIOCKOCTHY

OBOPYJAOBAHHUE /UIS1 TPOBEAEHUSA JIABOPATOPHBIX, IPAKTUYECKHUX PABOT,

JTEMOHCTPAIIMM 8 KJIACC

Uccnenosanue n3MeHeHH CO
BPEMEHEM TEMIIEPATYPbI
OCTBIBAIOIIEN BOJIbI

Tepmomertp

Kanopumerp ¢ ropsueii Bogou

Cexynaomep (4achl)

IIPY CMEUIMBAHUH BOJIbI Pa3HOM
TeMIepaTypbl

CpaBHeHI/IC KOJIMYECCTB TCIIJIOThI

Kanopumerp

W3mepuTenbHbli HUIUHAP (MEH3YpKa)

Tepmomertp

CrakaH ¢ BOJI0OH

MN3mepenune ynenbHOM
TETIIOEMKOCTH TBEPJIOTO TEJIA

CrakaH ¢ Bogou

Kanopumerp

Tepmomertp

Becsl ¢ pazHoBecamu

Metanmnueckuid HMJIMHAP HA HUTH

Cocyz ¢ ropsiueid BOJoit

N3mepenne OTHOCUTENBHOM
BJIQ)KHOCTH BO3/1yXa

Ilcuxpomerp

[Icuxpomerpuueckas Tadnuna

CO6opka 37eKTpU4ecKoil enu u
HU3MEpPEHUE CUIIBI TOKA B €€
Pa3IUYHBIX y4acTKax

HcTounuk Toka

HuzkoBobTHAs TaMIla Ha IIOJICTaBKe

Kirou

Amnepmerp

CoenuHuTeIbHBIC POBOIA

N3mepenne HanpsKeHUs Ha
pa3JIMYHBIX ydacTKax dJI.ICIH,
U3Y4CHHE NIOCIEN0BATEIBLHOTO
COCIMHEHUS IIPOBOJHUKOB

Hctounuk Toka

Crnupanu-pe3ucTopsl — 2

HuzkoBospTHAS 1aMIia Ha OACTaBKE

BosnbsT™meTp

Kirou

COGI[I/IHI/ITGJ'IBHBIG IIpoBOaa

PerynupoBanue cuibl Toka
peocTaToM

HUcTounuk Toka

[Ton3yHkoBBI peocTaT

Amnepmerp

Kitrou

CoenuHuT mpoBoOja

HccnenoBanue 3aBUCUMOCTA
CHJIBI TOKA B ITPOBOJIHUKE OT

HMctounuk Toka

HAIIPsKCHUA Ha €ro KOHIAax 1rmpu

Uccnenyemplii mpoBogHUK (HEOOTBIIAst
HUKEJIMHOBAs CIIUPAJIb)




IIOCTOSIHHOM COIPOTHBIICHUMU. Amnepmerp
N3mepenne conpoTUBiIeHUS
MIPOBOJIHUKA

BoabrmeTp
Peoctat
Kirou

COGI[I/IHI/ITGJ'IBHBIG IIpoBOaa

N3mepenune paboThl U MOIIIHOCTH Hctounuk Toka
TOKa HuskoBosibTHas 1aMIia Ha IOJICTaBKE

Boabr™meTp

Amnepmerp

Kirou

COGIII/IHI/ITGJII)HI)IC ImpoBoOJaa

CexyHzomep

10

COopka »JIeKTpOMaruuTa u Hctounuk Toka
HUCIIBITAHUEC €TI0 B ,Z[eflCTBHH

Peocrar

Kirou

COGI[I/IHI/ITGJ'IBHBIG IpoBOaa

Kommac

Jeranu 11 COOPKH AJIEKTPOMArHUTa

11

N3yuenue anexkTpudeckoro Mopaeinb 371eKTpoABUTaTeNs
JBUraTellsl HOCTOSHHOI'O TOKA Ha
MOJIENH

HWctounuk Toka

Koy

COGI[I/IHI/ITGJ'II)HI)IC ImpoBoOga

IJIaHIICT

IUIACTHKOBBIN KOBpPHUK

MPO3payvHbIA MOTYLHIAHAD

OBOPYJIOBAHME J1JISI IPOBEJEHU S JIABOPATOPHbBIX, MIPAKTUYECKHX PABOT,
JTEMOHCTPAIIMM 9 KJACC

Monens reneparopa epeMeHHOro Toka, Mojienb onbita Pesepdopra.

W3meputenbHbie TpUOOPHI: METPOHOM, CEKYHAOMED, 103UMETP, raIbBaHOMETP, KOMIIAC.

Tpybka HeroToHa, mpubop isi JEMOHCTPAIIMK CBOOOJHOIO MaJACHUS, KOMIUICKT MPUOOPOB IO
KHHEMAaTHKE U IMHAMUKE, IPHOOP AJIs IEMOHCTPAIMK 3aKOHA COXPAaHEHHS UMITYJIbCa, TPUOOp IS
JEMOHCTPAIH PEAKTUBHOTO JIBUKEHUSI.

HutaHOU ¥ Ipy>KUHHBIA MasTHUKH, BOJHOBAas MAIlIMHA, KAMEPTOH.

Tpancdopmarop, monocoBele M AyrooOpa3Hble MAarHUThI, KaTYIIKa, KIIOY, KaTyIIKa-MOTOK,
COCIIMHUTENIbHBIE  IIPOBOJA, HU3KOBOJbTHAs JlamMma Ha  IOJACTAaBKE,  CIEKTPOCKOII,
BBICOKOBOJIBTHBIN UHJIYKTOP, CIIEKTpajibHble TPYOKH C ra3aMu, CTEKJISIHHAS [IPU3Ma.

Ilepeuenn oGopyaoBanus 1Jis1 1aOOPATOPHBIX padoT.



Pa6ora Nel. ltatuB ¢ MydToi M JanKkoil, METAITTMYECKUN IIMIMHAD, IAPUK, U3MEpPUTENIbHAS
JIeHTA, KeJI00 J1a00opaTOpHBIA METAJUINYECKUH.

Pa6ota Ne2. [TpuGop as1st u3ydeHus: ABMKEHUS TEJ, IITATHUB C MyPTOM U JTANKON, MHJLLTAMETPOBAs
U KONIMpOBasbHas Oymara.

Pa6ota Ne3. [lltatuB ¢ MydTO# U JIaNKOH, MPy>KHUHA, HAOOP IPY30B, CEKYHIOMED.

PaGora Ne4. MumuamMiiepMeTp, KaTyIIKa-MOTOK, MarHUT JYrooOpa3HbIid, UICTOYHUK MHUTAHUS,
KaTyllKa C KEJE3HbIM CEepACYHUKOM, PEOCTAT, KIKY, COECIMHHUTENIbHBIE IPOBOJA, MOJEIb
reHepaTopa INEPEMEHHOTO TOKA.

Paboter Ne5-6 dortorpaduu TpekoB 3apsHKEHHBIX YacTHIl, TOJYYCHHBIX B KaMmepe BuibcoHa,
y3BIPbKOBOM KaMepe U (POTOIMYIIbCHH.

Ilpunoscenue

Opranu3anusi NPOeKTHOH U Y4eOHO-UCCIIe10BATEIbCKOM AesITeJIbHOCTH
o0yUyaruuxcs.
7Knacc

1. CrapuHHBIE MEPBI JUIMH U BECOB.
2. Kpucramibl B OKpy’KaroleM MUpE.
3. BelpanuBaHue KpUCTaJIOB.

4. MbUIbHBIE IPEMYIPOCTHU: IOUEMY MBUIO JI€JIAET TAPEIKU YUCTBIMU U KaK CIe1aTh Jy4Ilne
ITy3BIpH.

5. Unepuus - apyr wiu Bpar?

6. JIBr>keHHe 1Mo CKOJIB3KOM 10pore.

7.Apxumen.

8.ConHeyHas cucrema.

8 knacc

1. ®usnka 1 KOCMETOJIOTHS.

2. BnaxxHocTh BO3/1yXa M BIUSHHE €€ HA KU3HEIEATCILHOCTh YEIOBEKa.

3. Habmonenue u ¢pororpadupoanue moauHuid. [Ipupoaa MmorHMiA.

4. VI3rotoBiieHUE ra30BOr0 TEPMOpEIIe U3 MIIACTUKOBON OYTHUIKH.

5. UccnenoBanue 3aBUCUMOCTH 3JIEKTPUUYECKOTO COMIPOTUBIICHHS MPOBOIHUKA OT TEMIIEPATYPHI.
9 knacc

1. Ilonydyenne u U3ydyeHue BOJIH Ha TOBEPXHOCTH BoAbL. MHTEepdepentus u qudpakims.
2. 3ByKOBOIi pe30HAHC. YIBTPa3BYK U HHPPA3BYK.

3. BausiHue 3ByKOB M IIIYMOB Ha OPraHW3M 4YeJIOBEKa.



4. Tpancdopmarop.
5. Slnepnas karactpoda 1957 roma: Mudsl, peanbHOCTb, TOCICACTBUS.

6. buonornueckoe felcTBUE pagualiy.
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