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MOACHUTENIbHAA 3AMUCKA

Pabouas nporpamma no ¢pM3nKe Ha YypPOBHE OCHOBHOro 0bLero o6pa3oBaHMsA NOATOTOBAEHA Ha
ocHoBe O®IOC O0O0O(Mpukaz MwuHnpocseweHna Poccum ot 31.05.2021 r. Ne 287,
3aperncTpmMpoBaHHbIn MuUHKUCTEPCTBOM tocTUUMK Poccuinckolt deaepaumm) 05.07.2021 r., per.
Homep — 64101), ®0OMN 000, depepanbHOW pabouyelt NpPoOrpaMmbl Pas3BUTMA, C YYETOM
pacnpefenéHHbIX No Knaccam MpoBepseMbIX YCTOMUMBBIX K pe3ynbTaTamM OCBOEHMA OCHOBHOM
obpa3oBaTesibHOM Nporpammbl 0bLLero obpasoBaHms.

Pabouas nporpamma no ¢u3mMKe Ha ypoBHe 6a3oBoOro obuiero obpasoBaHMA COCTaBAEHA Ha
OCHOBE MOJIOXKEHNI M TpeboBaHUI K pe3yibTaTamM OCBOEHMA Ha 6a30BOM YPOBHE OCHOBHOWM
obpa3oBaTesibHOM nporpammbl, npeacrtasieHHon B PFOC 00O, a TaKkKe C  yyeTom
denepanbHon pabouelt nporpammbl BocnuTaHua u KoHuenuuum npenogaBaHus ydyebHoro
npegmeta «dusnka».

CopeprkaHue nporpammbl MO  PU3MKE HaMNpaBNeHO Ha W3y4yeHWe ecTeCTBEHHOHAy4HOoM
rPaMOTHOCTM YYaWMXCA M M3yYeHWe opraHM3auum OU3MKM Ha AeATeNbHOCTHOM ocHoBe. B
nporpamme no ¢usmnke HaONOAAOTCA BO3MOMKHOCTM M3y4yeHMA MNpeamMeToB B pamKax
TpeboBaHMn GroOC OOO K CcTaHAAPTHbIM JIMYHOCTHLIM WM MeTanpeaMeTHbIM pe3yabTaTam
0bOy4YeHUs, a TaK¥Ke MeXnpeaMeTHble CBS3M eCTeCTBEHHOHAY4YHbIX MNPeaMEeTOB Ha YpPOBHe
6a30Boro obuiero obpasoBaHuA.

Mporpamma no ¢usmMKe ycTaHaBAMBaeT obwmi y4ebHbIM MaTepman no rogam obydyeHua (no
Knaccam), npegnaraeT NpPUMepHy NocaenoBaTe/NbHOCTb M3Yy4YEHWUS TeMbl, OCHOBAHHYH Ha
JIOTUKe Pa3BUTMA NPEeAMETHOro CoAepKaHMA N y4éTe BO3PaACTHbIX NepnoaoB obyyeHus.
Mporpamma no ¢pusnke paspaboTaHa C LENbl0 OKa3aHWA METOAMYECKOM MOMOLLM YyYUTeno B
co3aaHuK paboyeit nporpammbl no yuebHomy npeamery.

®u3mKa ABnAeTca cMcTeMoobpasyoWmMm A1 eCTeCTBEHHOHAYYHbIX HayYHbIX OO bEKTOB, 3aKOHbI
NCXo4AT U3 OCHOB MPOLLECCOB M SBAEHWUM, U3y4aeMbIX XMMUMU, OUONOrMKW, acCTPOHOMUWU U
dun3nyeckon reorpadumn, BHOCUT BKNaA B NONyYEHWE eCTECTBEHHOHAY4YHOM KapTUHbI MMpa,
obecneumnBasn Hambonee Ppusnyeckne Gopmbl NPUMEHEHNA HAYHHOrO METOAa NO3HAHMA, TO eCTb
BbIXOZ, M3 NoCeA0BaTe/IbHbIX 3HAHWUI. O MUP.

OpHa 13 rnaBHbIX 3aga4 obuiectBeHHoOro obpasoBaHMA B nocnegoBatenibHOM 0b6pa3oBaHMM
3aKNO4Yanacb B pPaHHEW ecTecTBEeHHOHAY4YHOM TrPaMOTHOCTM M MHTEpece K HayKke cpeam
yyalmxca.

ObyuyeHne ¢usnKke Ha 6a3zoBomM YypoBHe nMpeanosaraeT BAALEHWE KOMMNETEHTHOCTbIO,
XapaKTepuaytoLen ecTeCTBEHHOHaY4YHY FPaMOTHOCTb:

Hay4yHoe 06bACHEHWE ABNEHUN;

OL,eHMBATb M NOHMMATb 0COBEHHOCTN Hay4YHbIX UCCeL0BAHWUM;

WMHTEpPNpPeTUpoBaTb fAaHHble M MCMNO/b30BaTb HayyHble [O0Ka3aTenbCTBa AN NOAyYeHUs
BbIBOOB.

Llenn nsyyeHma ¢pu1smkmn Ha yposHe 6a3oBoro obuiero obpasosaHma Heobxogmmo B KoHuenuum
npenogasaHuA ydebHoro npeametra «dusmka» B 06pa3oBaHMM opraHM3auuii Poccuinckol
depepaumnm, peanmsyowmx OCHOBHble 0bLLeobpa3oBaTesibHble MPOrpPaMMbl, YyTBEPKAEHHOM
peweHnem Konnermm MuHucTepcTBa npoceelleHma Poccuiickort ®egepaunmn (npoTokon ot 3
nekabps 2019 r. Ne MK4BH).

Lenn nayyenua ¢omnsmkm:



npuobpeTeHne MHTEpeca W CTpeMaeHUs O0OyYaloWMXCA K Hay4YHOMY M3YyYeHW0 NpupoAabl,
pPa3BUTUE UX MHTENNIEKTYAIbHbIX M TBOPYECKUX CnocobHocTel;

pa3BUTME MPEACTAaBAEHUIM O HAYyYHbIX METOoZe MO3HAHWA M ynpaBJeHWEe UCCNeL0BATENbCKUM
OTHOLLEHMEM K MPUPOLHBIM ABNEHUAM;

MeToAbl HAy4YHOTO MWPOBO33PEHMA KAK pe3ynbTaT W3Yy4YeHMA OCHOB MaTepum u
byHOAAMEHTaNbHbIX ABNEHNI GU3MKK;

npeacTaBieHHble POIMKN GU3MKM ONA PA3BUTUA APYTUX BUAOB HAYKM, TEXHUKU N TEXHONOTUIA;
pasBuUTME MNpPeACTaB/IEHHbIX BO3MOXHOCTEM O Oyaywem 6yayweir npodeccrmoHanbHoOM
OeATeNbHOCTU, CBA3AHHOM C OWU3MKOM, MNOArOTOBKA K MNEpPCrneKkTMBy O0OyyYeHMA B 3TOM
HanpaB/ieHUN.

JocTuxKeHne 3TuxX Luesei nporpammbl No GpMU3MKe Ha YPOBHE OCHOBHOro obuiero obpasoBaHusa
npw peweHnmn cneayowmx 3aaau :

npuobpeTeHne 3HAHUM O CNOXKHbIX KOHCTPYKUMAX BELLECTB, O MEeXaHWYEeCKMX, TensoBblX,
3NEeKTPUYECKUX, MAaTHUTHbIX U KBAHTOBbIX ABNIEHUAX;

npuobpeTeHne yMeHWN ONUCbIBAaTb U OODBACHATb (U3MYECKME SBAEHWUS C MUCNO/b30BAHUEM
MMEIOLLMXCA 3HAHUI;

OCBOEHWE METOAOB PEeLIeHMA MPOCTENLLIMX PACYETHBIX 33434 C UCNONb30BaHUEM GU3NYECKUX
Mmozenen, TBOPYECKMX U MPAaKTUKOOPUEHTUPOBAHHbIX 3a4ay;

nposeAeHne yMeHW HabnwogeHua 3a NPUPOAHLIMU ABNEHUAMWU W MNPOBEAEHUA OMbITOB,
NnabopatopHbiXx paboT U IKCNEPUMEHTANbHbIX  WUCCNEAOBAaHUIM C  WUCNOJ/Ib30BaHMEM
N3MepUTEeNbHbIX NPUH6OPOB;

OCBOEHME npuemoB paboT ¢ wuHbopmaumeldr o GU3MYECKOM COAEPKaHMM, BKAKOYaA
MHOOPMALMIO O COBPEMEHHbIX AOCTUNKEHUAX PU3MKKU, aHANU3 U KPUTMYECKoe U3MepeHue
nHpopmaumu;

3HAaKOMCTBO €O cdepamm nNpodeccMoHaNbHOM AOeATEeNbHOCTH, nepexodbl € OGU3MKON U
COBPEMEHHbIMWN TEXHONIOTMAMMU, OCHOBAHHbIMM Ha AOCTUMKEHUAX PU3NUYECKON HAYKM.

MECTO YYEBHOIO NMPEAMETA «®U3NKA» B YYEBHOM MJ1AHE

Mo nsyyeHuno pusmku (6asoBbii ypoBeEHb) Ha YypoBHe 6a30B0ro obulero obpasoBaHua
otBOoAMTCA 238 YacoBs: B 7 Knacce — 68 yacos (2 yaca B Hegeno), B 8 Knacce — 68 yacos (2 yaca B
Hepeno), B 9 kKnacce — 102 vaca (3). yac B Hegeno).

Mpegnaraemblit B nporpamme no pusmKe nepeyveHb N1abopaTopHbIX PaboT 1 OMNbITOB HOCUT
peKoMeHAaTeNbHbIN XapaKTep, yunTenb AenaeT Bbibop nposeaeHns nabopatopHbix paboT u
onbITa C Y4ETOM MHAMBUAYANbHbIX OCOBEHHOCTEN 0BYYalOLMXCA, CMIMCKA SKCNEPUMEHTAbHbIX
3afaHu1I, NpeasiaraemMbliX B paMKax OCHOBHOTO rocy4apCTBEHHOro 3K3ameHa no GpusmkKe.

NNAHUPYEMBbIE PE3Y/IbTATbl OCBOEHMA NPOrTPAMMBbI NO ®U3IUKE HA YPOBHE
OCHOBHOI'O OBLLIECTBA OBPA3OBAHUA

MN3yyeHne dM3MKM Ha ypoBHe 6a30BOro obLiero ob6pa3oBaHMA HaNpPaBAEHO Ha AOCTUXKEHNE
JIMYHOCTHbIX, MEeTanpPeAMETHbIX U NPeaAMETHbIX 06pa3oBaTe/bHbIX PE3Y/bTaTOB.

B pe3ynbTaTe M3yyeHMa pU3MKM Ha ypoBHe 6a3oBOro obLero o6pasoBaHua y obyyatoLLerocs
bopMupyroTCA CaeayoUmMe TMYHOCTHbIE Pe3ybTaTbl B YaCTH:

1) NaTPUOTMYECKOrO BOCMIUTAHUS:

- YBa)KeHWe nHTepeca K UICTOPUU U COBPEMEHHOMY COCTOAHUIO POCCUIACKON PU3NYECKON HaYKK;
- LEHHOCTHOE OTHOLWEHWUE K AOCTUKEHMUAM POCCUMCKUX YYEHbIX-PUINKOB;



2) rpa*kAaHCKoro n AyXOBHO-HPaBCTBEHHOIO BOCNUTAHUA:

- TOTOBHOCTb K aKTUBHOMY Pa3BUTUIO B 0OCYKAEHUN 0OLLECTBEHHO 3HAYMMbIX M STUYECKUX
npobaem, ¢ NPaKTUYECKUM NPUMEHEHNEM AOCTUNKEHUN GUBUKMK;

- 0OCO3HaHMe BAXKHOCTU MOPANIbHO-3TUYECKMX NPe0bpPa30BaHNI B AeATENIbHOCTUN YY4EHOTO;

3) acTeTUYeCcKoro BOCMUTAHUA:

- BOCNpuATME 06pa3L0B GU3MUYECKON HAYKKU: X MOCTPOEHMUMN, CTPOTOCTU, TOYHOCTH,
JTAKOHMYHOCTHU;

4) UEeHHOCTU HAay4YHOro NO3HAHUA:

- OCO3HaHMe UeHHOCTeN GU3MYECKOM HAYKM KaK MOLLLHOTO MHCTPYMEHTa NO3HaHMA MUPa, OCHOB
Pa3BUTUA TEXHONOTUIN, BaXKHENLIEN OCHOBbI KyNbTypbl;

- pa3BMTME Hay4yHOM Nt06O3HATE/ILHOCTU, MHTEPECA K UCC/IeA0BaTE/IbCKOM AeATEe/IbHOCTY;

5) dopmumpoBaHmMe KyabTypbl 340P0BbA MU SMOLMOHANIbHOTO HACTPOEHUA:

- OCO3HaHMe LeHHocTel 6e3onacHoro obpasa *K13HM B COBPEMEHHOM TEXHOJ/IOTMYECKOM MUPE,
BAYXHOCTM NpaBma 6e30nacHOro NoBegeHnA Ha TPAHCNOPTE, Ha A0POrax, C SNEKTPUYECKUM U
TennoBbiM 060pyaoBaHMeEM B BbITOBbLIX YCNOBUAX;

- cdOpPMMNPOBAHHOCTb HaBbIKOB pedaeKCumM PeBOOLUM, CBOEro NpaBa Ha OWNOKY M TaKOro e
npaBa y APYroro Ye/I0BEKa;

6) Tpy40BOro BOCNUTaHMA:

- aKTUBHOE y4YacTue OpraH13aumnm B peanmsaumm npakTUYeCcKmx 3a4ad (B pamKkax cembh,
obpasoBaTenbHOM, ropoaa, Kpas) TEXHONOMMYECKON N COLLMAaNbHOM HaNpPaB/iEeHHOCTH,
Tpebyowmx B TOM Yncie n pUsan4yecknx sHaHui;

- UHTEpec K NPaKTUYEeCKOMY M3y4YeHUIo Npodeccunin, CBA3aHHbIX C GU3MKON;

7) 3KONIOrMYeCcKoro BOCMUTAHUA:

- OpUEHTaUMA Ha NpUMeHeHne GM3MYECKUX 3HAHUIN NS pelleHMa 3a4a4 B o6nactu
OKpYy*Katowei cpeapl, NNaHMPOBaHME NOCAeAYOWMX AEACTBUA U OLLEHKA UX BO3MOMXKHbIX
NocneacTBUIA ANA OKPYKatoLen cpeabl;

- 0CO3HaHMe rnobafbHOro XapaKTepa 3KONOrMYECKUX NPOBaEM U NyTel UX peleHuns;

8) aganTaumsa K MEHAOWMMCSA YCN0BUSAM COLMANbHOM M NPUPOAHONM cpeabl:

- He0B6X04MMOCTb BO BHUMAHUM NPU BbINOJIHEHUW U UCCNea0BaHNAX GU3MUYECKON
HanpPaB/IEHHOCTU, OTKPLITOCTU OMbITa U 3HAHUN APYrUX;

- MOBbILEHME YPOBHA CBOEN KOMNETEHTHOCTM Yepes NPaKTUYECKYIO AeATe/IbHOCTb;

- CTPeM/IEHME K NOSABAEHWNIO HOBbIX 3HAHWI, B TOM Ynciae GOpMyanpoBaTb UAEN, MOHATUS,
rmnoTesbl 0 PU3NYECKMX OOBEKTAX U ABNEHUSAX;

- OCO3HaHME He0CTaTKOB XOPOLIUX 3HAHUN U KOMMNETEHTHOCTEN B 061acTu GU3UKK;

- NIAaHMPOBAHME CBOErO Pa3BUTUA B NpMobpeTeHNM HOBbIX GU3UYECKMX 3HAHUI;

- CTpem/ieHMe aHaIM3MpPOoBaTb U BbIBAATL B3AMMOCBA3M NPUpPoAbl, 06LLEeCcTBa U SKOHOMUKM, B
TOM YMCNEe C UCNONb30BaHMEM PU3NYECKUX 3HAHUN;

- OLLEHKA CBOMX AENCTBUIM C Y4ETOM OKpPYrKatoLen cpesbl, C Y4ETOM BO3MOXKHbIX NOCNeACTBUN.

METAMPEAMETHbIE PE3Y/IbTATbI

B pe3ynbTate ocBoeHMA Nporpamm no Gpusmke Ha ypoBHe 6a3oBoro obuiero obpasoBaHua y
obyuarowwmxca GopMmnpyroTCA MeTanpeaMeTHbIe pe3yabTaTbl , BK/KOYaloWme No3HaBaTe/lbHble
YHUBEpPCa/bHble TEXHONOTMYECKNE AEeNCTBUA, KOMMYHUKATMBHbIE YHUBEPCa/bHble
TEXHONIOTMYECKME AENCTBUA, PErYNATUBHbIE YHUBEPCabHbIE TEXHONOTMYECKUE AeNCTBUA.
Mo3HaBaTe/bHble YHUBEpPCabHble TEXHONOTMYECKNE AeNCTBUA

BasoBsble nornyeckune aencrema:
BbIAAB/IATb U XapaKTepM30BaTb OTAE/bHbIE MPU3HAKM OOBEKTOB (ABNEHUI);



COXpPaHAEeMbIl CYLLEeCTBEHHbIN NPU3HAK KnaccuduKaumm, ocHoBaHWe ana 06o6bueHna n
CPaBHEHUS;

BbIAABNATb 3aKOHOMEPHOCTM U NPOTUBOPEYNA B PAaCCMATPMBAEMbIX GaKTaX, LAHHbIX U
HabntofeHUAX, CBA3AHHDBIX C PU3MYECKMMUN ABNIEHUAMM;

BbIAABNATb NPUYNHHO-CNIEACTBEHHbIE CBA3M NPU U3YYEHUU GU3NYECKUX ABIEHUI N MPOLLECCOB,
AeNnaTb BbIBOAbI C UCNO/Ib30BAaHMEM AeAYKTUBHbIX U MHAYKTUBHbIX YMO3aK/HOMEHWUM, BbIABUIATb
rMNoTe3bl O B3aMMOCBA3AX GU3NYECKUX BENYNH;

CaMOCTOATE/IbHO BbIBpaTb CNOCOb pelueHns ydyebHon pusnmyeckon 3agaum (CpaBHeHNe
HECKO/IbKMX BapMaHTOB peLueHua, Bbibop Hanbonee NogxoasaLero ¢ y4ETOM CAaMOCTOATENbHO
Bbl4E€/IEHHbIX BAPMAHTOB).

ba3oBble uccnepoBaTenbCcKne AencTBmA :

MCNoab30BaTb BOMPOCHI KaK UCCeA0BATENIbCKUN MHCTPYMEHT NO3HAHUSA;

npoBeAeHne CaMOCTOATE/IbHO COCTABEHHOTO MN1aHa OMbiTa, NEPEHOCHOro GpMU3nYeCcKoro
3KCNepumeHTa, He6oNbLIOro nccaeaoBaHna pU3MYECKOro o6bEKTa;

OL,eHUTb NPUMEHUMOCTb U AOCTOBEPHOCTb MHPOPMALMK, MONYHEHHOM B XO4E UCCAea0BaHMA
WAN SKCNEPUMEHTa;

camocTosaTeNbHO GopMynpoBaTb 0606LWEeHNA U BbIBOAbI NO pe3yabTaTaM NPOBeSEeHHbIX
HabAtoAEeHWI, SKCNEPUMEHTOB, UCCeA0BaHUN;

NPOrHO3MpPOBaTb BO3MOXKHOE Aa/ibHenwwee pa3BuTe GU3MYECKMX NPOLLECCOB, a TaKKe
BblABUraTb 60pbOY 33 MX pa3BUTUE B HOBbIX YCIOBUAX U KOHTEKCTaX.

PaboTa c MHbopmaLmeir:

NPUMEHATb Pa3/INYHble METOAbI, UHCTPYMEHTbI U 3anpOCbl MPY NOUCKe U 0T6ope MHGopMaLUK
WKW JAHHbIX C yY4eTOM NpeanoXKeHHoM yyebHol dm3myeckon 3agaum;

aHaZM3MPOBATb, CUCTEMATU3NPOBATL U MHTEPNPETUPOBATL MHPOPMALMIO PA3UYHBIX BUAOB U
dopm npepcTaBneHns;

CamocToATeNbHO BbIOPaTb ONTMManbHY0 GopMy NpeacTaBAEeHUA UHPOPMALMMY U
WUANOCTPUPOBATD PeLaeMble 3a4a4M NEPEHOCHBIMU CXEMAMMU, ANArpammMmammn, MHOM rpaduKo
M UX KOMOUHaLMAMMU.

KOMMYHMKaTMBHbIE YHMBEPCAIbHblE TEXHOIOTUYECKUE AENCTBUA:

B XoZ4e 06CyXKAeHMA MaTepmnanos, pesynbTaTbl 1abopaToOpHbIX PAabOT M NPOEKTOB 3a4at0T
BOMPOCHI MO CyLLecTByHOLLEN 06CYKAaeMOM TEME M BbICKa3blBAOT MAEWN, LIeNEBble peLleHns
33434 n nopaeprkaHue bnaroxenateNbHOCTM 06LEHUS;

COMNOCTaB/IATb CBOM MHEHMA C MHEHUAMMU APYTMX YY4aCTHUKOB AMAOra, HAXOAUTb AeTaNn U
CX0/ACTBO NMO3ULNIA;

BblPa*kaTb CBOI TOUKY 3PEHUA B YCTHbIX M MUCbMEHHbIX TEKCTaX;

ny6AnMYHOE BbICTyNAEHWE O pe3yabTaTax YCNewHOro MHTENEKTyalbHOro ONbITa
(3KcnepmmeHTa, UccneaoBaHMA, MPOEKTA);

NMOHMMATb M UCMO/Ib30BaTb MPEUMYLLLECTBA KOMAHAHOM U MHAMBUAYANbHOW pPaboTbl Npu
onpeaeneHnn KOHKPETHbIX Gpr3nyeckmx npobnem;

NPUHATb COBMECTHYIO AeATeNbHOCTb, OPraHn30BaTb AENCTBMA MO ee OCYLLECTBAEHWUIO:
OTMEHUTb y4acTue, 06cyanTb Npouecchl U pe3ynbTaTbl COBMECTHOM paboTbl, 06cyanTb MHEHUA
HECKONbKUX NtoAel;

BbINOJIHUTb CBOK YaCTb PaboTbl, AOCTUIHYB KAYeCTBEHHOrO pe3y/ibTaTa B CBOEM HaNpaB/ieHUM U
KOOPAMHUPYA CBOWU AEWUCTBUA C APYTMMU YY4aCTHUKAMMU KOMAHAbI;

OLEHUTb KaYecTBO CBOETO BK/1aZa B 00U NPOAYKT NO KPUTEPUAM, CAMOCTOATENIBHO
cbopMMpOBaABLUMM B3aMMOAENCTBNE YHACTHUKOB.

PerynaTusHble YHMBEPCA/IbHbIE TEXHONOTMYECKME AENCTBUA

CamoopraHusaumsa:



BbIABNATb NPOHAEMBI B Y KU3HEHHbIX M TEXHUYECKMX 0ObeKTax, Tpebytouime pelleHma
dM3MYECKMX 3HAHMI;

OPUWEHTMPOBATLCA B PA3/IMYHbIX NOAX0AAX NPUHATUS peleHn (MHAMBUAYAbHOE, NPUHATUE
peLleHni B rpynne, NPUHATUE PeELLEHUN);

CaMOCTOATE/IbHO pa3paboTaTb aAropuUTM pelieHna GU3NYecKor 3aaumn Uan naax
nccnefoBaHMA C y4eTOM SHEPreTUYECKMX PECYPCOB M eCTECTBEHHbIX BO3MOXKHOCTEN,
apryMeHTMpOBaTb Npeg/iaraeMble BapUAHTbI peLleHni;

Aenatb BbIbop 1 bpaTb Ha cebs OTBETCTBEHHOCTb 3a peLleHune.

CaMOKOHTPO/1b, SMOLUMOHANbHbIN UHTENINEKT:

0aTb a4EKBATHYIO OLEHKY CUTyauumn U NPeaaoXunTb NaaH ee U3MeHEHN;

00BACHUTD NPUUYNHY AOCTUKEHUSA (HELOCTUKEHUSA) Pe3y/IbTaTOB AeATENbHOCTU, A4aTb OLLEHKY
npuobpeTeHHOMY OMbITY;

BHOCUTb KOPPEKTUBbI B AEATE/NbHOCTb (B TOM YMC/E B XOZ4, BbINOJIHEHUA GU3NYECKOTO
nccnefoBaHMA AN MPOEKTA) HA OCHOBE HOBbIX 0BCTOATEIbCTB, M3MEHUBLLMXCA CUTYaLMA,
YCTAHOB/IEHHbIX OWMOOK, BO3HMKLUMX BO3MOXKHOCTEN;

OLEHUTb COOTBETCTBME pe3y/ibTaTa LLeAn U YCI0BUI;

NocTaBUTb cebA Ha MECTO APYroro YeN0BEKA B XO4E CNOPA UAN OBCYKAEHMA HAYYHYIO TEMY,
NMOHWUMATb MOTMBbI, HAMEPEHUA U NIOTUKY APYroro;

NPW3HaBaTb CBOE MPABO Ha OWMOKY NPWU YCTaHOBNEHUM PUINYECKUX 33434 UM NONOKEHWUI NO
Hay4YHbIM TEMAM W TaKOE }Ke NpaBo 4pyroro.

MPEOMETHbBIE PE3Y/IbTATDI

K KOHLyY 06y4eHuns B 7 Knacce npegMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE A0/1KHbI OTParKaTb
chOpPMMUPOBAHHOCTb Y 0BYYatOLWMXCA YMEHWUIA:

NCNONb30BaTb NOHATUA: GUINYECKME U XMMUYECKME ABNEHUSA, HABAOAEHME, SIKCNEPUMEHT,
MoZenb, rmnoTesa, dUsnyeckan BeIMYmnHa, aToMm, MONIEKYNA, arperaTHble COCTOSHMUSA BELLecTBa
(TBEpAOE, KNAKoe, ra3oobpasHoe), MexaHUYecKoe ABUKeHUe (paBHOMEPHOE,
HepaBHOMEPHOE, NPAMOJIMHENHOE), TPAEKTOPUSA, paBHOAENCTBYOWAA cuna, Aedopmaymsa
(ynpyras, nnactMyeckas), HeBECOMOCTb, COObLLaOWMecs CocyAabl;

pa3nunyHble aBneHuns (anoddysms, Tennosoe ABUKEHNE YAaCTUL, BELLECTBA, PaBHOMEPHOEe
OBUXKEeHWe, HepaBHOMEPHOE ABUMKEHWNE, MHEPLMA, B3aumoaeincTeme Ten, banaHc TBEpAbIX TeN C
3aKpenaEéHHOM OCblo CETU, Nepeada AaBeHUA TBEPAbIMU TeNAMM, KUAKOCTAMMU U razamm,
aTMocdepHoe AaBaeHne, NnaBaHWe Te, NpeBpaLLeHne XMMUYECKOM SHEPTMIM) NO ONUCAHUIO NX
XapaKTepHbIX CBOMCTB U Ha OCHOBE OMbITA, AEMOHCTPUPYHOLWMX AHHOE IBNEHUE;

pacno3HaBaTb TWATe/NbHO N3y4yeHHble PU3NYECKMe BO3AENCTBUA B OKPYKAOLWEM MUPE, B TOM
yncne Gp13nMYeckne ABNEHMA B NPUPOLE: NPUMEPbI ABUKEHUA C PA3NINYHBIMU CKOPOCTAMMU B
YKMBOM U HEXMBOW NpUpoae, AENCTBUE CU/IbI TPEHUA B MPUPOLE N TEXHUKU, BAUAHUE
aTMocdepHOro faBneHMA Ha }KUBOE Teso, NaaBaloLme pobibbl, pblyarv B Tese YesoBeKa , Npu
3TOM MepeBecTM NPaKTUYECKYHo 33434y B y4ebHy0, NpeaNoXKeHHY0 A0NONAHUTENbHbIE
cBolicTBa (Kn) dmnsnyeckoro Bo3aencTeus;

ONMUCbIBaTb M3y4YeHHble CBOMCTBA TeN U PUINYECKUX ABNEHUI, MCNONb3YA PU3NYECKME pasMepbl
(macca, 06bem, BeLLeCcTBO BELWLECTBA, BPeMs, NyTb, CKOPOCTb, CPeAHAN CKOPOCTb, CUNa
YyNPYrocTu, CUNa TAXKECTH, BEC, T/, CUM1a TPEHUSA, AaB/ieHMe (TBEPAOro Tena, *KUAKOCTH, rasa),
BbITA/IKMBAIOLLLAA CUNA, MEXaHMYECKan paboTa, MOLLHOCTb, NJ1EY0 CU/bl, MOMEHT CU/bI,

K03 PULMEHT NOIe3HOro AENCTBUA, KNHETUYECKAn U NOTEeHUMalbHas 3Heprua), Npu onnucaHum
NpPaBUIbHO TPAKTOBaTb PUINYECKUIN CMbICA BENIMYMHDI, UX Npeobpa3oBaHME U NPUMEHEHNE
bM3MYECKUX BENNYMH, HaxoXKaeHNe GOPMY/ibl, CBA3bIBAKOLNE AAHHYIO GU3MUYECKYHO BEIUUYMNHY C
OPYrMMU KPYMNHbIMU, NOCTPOUTb FPAadUKN N3yHeHUA 3aBUCMMOCTEN PU3NYECKOTO Pa3BUTUSA;



XapaKTepun3oBaTb CBOMCTBA Te/, PU3NYECKUX ABNEHMUIA N NPOLLECCOB, C MOMOLLLbIO MPaBUA
CNOXKeHUs cun (BAONb OAHOM NPsAMOI), 3aKoHa 'yKa, 3akoHa lNackana, 3akoHa Apxumeapbl,
npaBu/a paBHOBeCKUsA pblyara (610Ka), «3010TOro NpaBnaa» MexaHMKM, 3aKOHA COXPaHEeHUs
dU3NYECKOM SHEPTUM, NPU 3TOM AaBaTb CIOBECHYO GOPMY/IMPOBKY 3aKOHA M 3anuLinTe ero
MaTeMaTUYeCKoe BblParKeHUE;

06BACHATL PU3MYECKME ABNEHMA, MPOLLECCHI U CBOMCTBA T/, B TOM YMUC/IE U B AECATU CIy4Hanx
NPaKTUKOOPMEHTUPOBAHHOIO XapaKTepa: BbIABAATb MPUYMHHO-CNEeACTBEHHbIE CBA3U, CTPOUTD
06BACHEHUA M3 1—2 NOTMYECKMX WaroB € ONOpPoK Ha 1—2 nsyvyaemblix GU3NYECKUX ABNEHUN
dUBNYECKUX NPUHLMMNOB, GU3NYECKOTO 3aKOHA U/IM 3aKOHOMEPHOCTU;

pewmnTb pacyéTHble 3a4a4M B popmynax 1-2, ncnonb3ys 3aKoHbI U GOPMY/ibl, CBA3bIBAA
dM13MYeCcKMe n3mepeHma: Ha OCHOBE YCI0BMIM aHANM3a 3aa4M 3aNUCbIBATb KpaTKoe yC/1oBMe,
noacTtasnaa ¢purypHole Gopmbl B GopMybl M NPOBOAUTL PACYETHbIE AEMUCTBUA, HAXOANTb
CNpaBoYHbIe JaHHble, HEOOXOAMMbIE ANA peLleHMA 33434, OLEHUBATL PEAIMCTUYHOCTD
nosay4yeHHou ¢usnyeckon ¢opmbl ;

BbIAABNATb NPO6AEMbI, KOTOPbIE MOYKHO PELINTb MPY NOMOLLN GU3NYECKUX METOA0B, B
ONMCaHUM UCCNea0BaHMN Npeanaratb NpoBepaemMoe npeanoioxKeHume (rmnotesy), Habagatb U
MHTEPNPETMPOBATb NONYYEHHbIN pe3ynbTaT, HAX0AUTb OWMOKM B X04€ ONbiTa, AeNaTb BbIBOAbI
Nno ero pesynbTatam;

NpoBOAMTb ONbITbl MO HabAOAEHMIO 32 PUINYECKUMU BO3AENCTBUAMMN NN GUINYECKUMU
cBOMCTBaMMU Ten: popmMyna NpoBepaeMbiX KaHAMAATOB, COOMPATb YCTAHOBKY M3
npeanoXeHHoro o6opyaoBaHMA, 3aN1CbIBaTb X0 ONbiTa U GOPMYNANPOBaTh BbIBOAbI;
MpoBoAUTb NPAMbIE U3MEPEHUSA PACCTOAHMMN, BPEMEHU, MacCbl Tena, 06bEma, CUbl U
TemnepaTypbl C UCMO/Ib30BAHMEM CTaHAAPTHbLIX U LMPPOBbLIX Nprubopos, duKcupyn
cpabaTbiBaHWe NpMBOPOB C Y4ETOM 3a4aHHOM abCONOTHON NOrPELHOCTU U3MEPEHUI;
nccnegoBaHMe NPOBOAMTCA B 3aBUCMMOCTM OT O4HOM dU3NYECKON GOPMbI CUAIbI C
NCNONb30BaHUEM NPAMbIX USMEPEHUI (3aBUCUMOCTb APYroi CKOPOCTU ABUMKEHMA OT TeNa,
BPEMEHW ABUXKEHUSA TeNa, TPEHUA CKO/IbXKEHUS OT BECa TeNa, KayecTBa 06paboTKu
NOBEPXHOCTEN TEN U HE3aBMCUMOCTU TPEHUS CUAbI OT NAIOWAAN, CONPUKOCHOBEHMA, CUNDI
YyNPYrocTv OT NPY*KWUH, BbITaZIKUBatOLWEN CUbl). OT 06bemMa NorpyKEHHOM YacTm Tena u ot
NAOTHOCTU }KUAKOCTU, €€ HE3aBUCUMOCTb OT MNJIOTHOCTM, TeNa OT ryOUHbI, Ha 3TOM MOrPyXKEeHUU
Tena, ycNoBUM NNaBaHUA Te, yCA0BUIM paBHOBECUA pblvara U 610K0B), y4acTBOBaTb B
NAaHMPOBAHUM MAaTEMATUYECKUX UCCNeA0BaAHUI, NepeMELLATb U BbINONHATb U3MEPEHUS,
cneanya npeanoXKeHHOMY NnaHy, GUKCMPOBATb NONYYEHHbIE Pe3y/ibTaTbl B 3aBUCMMOCTM OT
dM3MYECKNX BEIMYMH B BMAE NpeasiaraeMblx Tabaumu v rpaduKos, aenaTb BbIBOAbI NO
pe3ynbTaTaM UCCNef0BaHUSA;

NpoBOAATCA A0OMNONHUTENbHbIE N3MEpPeHUA GU3NYECKOM BeIMYMHbBI (MNOTHOCTb BELLecTBa
XKUAOKOCTU U TBEPAOTO TeNa, CU1a TPEHUA CKOMIbXKEHUS, AaBNeHMe BO34yXa, BbITaIKMBAOLLLAA
CWUNa, AEeNCTBYHOLLAA Ha NOTPYKEHHOE B XMAKOM Tene, KoadPULMEHT NONE3HOro AeNCTBUA
NPOCTbIX METOA0B), C/ieAys NPEANOKEHHOM MHCTPYKLMUKN: NPU BbINOIHEHUU U3MEPEHNI
HabnoganTe sKCNepPUMEHTAIbHYHO HAaCTPOMKY U COXPaHANTE 3HaYeHMe UCKo GopMbl;
cobntoaaTb NpaBuaa TEXHUKKM Be3onacHOCTU Npu paboTe ¢ NabopaTopHbIM 060pyA0BaAHMEM;
OCHOBHbI€ NPUHLMMNbI AEUCTBUA NPUOOPOB N TEXHNUYECKUX YCTPOMCTB: BECbl, TEPMOMETP,
AMHaMomeTp, coobuatolmeca cocyapl, bapomeTp, pblyar, NOABUKHbBIN U HENOABUMKHbIN
6104HbIM, HAK/IOHHAA NJOCKOCTb;

OXapaKTepun30BaTb NPUHLUMbI 4EACTBUA U3yHaeMbIX MPUOOPOB U TEXHUYECKMX YCTPOMCTB C
OnopoW Ha UX onncaHuMA (B TOM Yncne: NOALWUNHUKK, BOAONPOBOAHbIE YCTPOMCTBA,
r’MApPaBANYECKMIA Npecc, MaHOMETP, BbICOTOMEP, NOPLUHEBOM HAcOC, apeoMeTp), UCNO/b3ySA
3HaHMA 0 GU3NYECKUX CBOMCTBAX W YCTAaHOB/IEHHbIX GU3NYECKMX 3aKOHAX M 3aKOHaX;
nNpPUBOAMUTbL NPUMEPDI (HAXOANTb MHPOPMALMIO O NPUMEpPaX) NPAKTUYECKOro UCMO/Ib30BaHUSA
dU3NYECKUX 3HAHMI B NOBCEAHEBHOM }N3HU Ans obecrneyeHma 6e3onacHOCTN Npu paboTe ¢



npubopammn 1 TEXHNYECKMMM YCTPOIMCTBAMM, COXPAHEHWSA 340P0BbA N cOBAOAEHMA HOPM
3KO/IOTMYECKOro NoBeAEHNA B OKpYKatoLwer cpeae;

N3y4nTb BbIBOP MCTOYHNKOB MHPOPMALUUM B MIHTEpHETE B COOTBETCTBUM C 334aHHbIM
NMOWCKOBbIM 3aMPOCOM, HA OCHOBE MMEILLMXCA 3HAHUM U MeToAa CPAaBHEHMA PA3/IUYHbIX
MCTOYHMKOB NpeanoYTUTeIbHOM MHGOPMaL MK, KOTOPas ABASETCA NPOTUBOPEUYMBOM NN MOXKET
ObITb HEAOCTOBEPHOW;

MCNONb30BaTb NPU BbINOAHEHUM y4ebOHbIX 3a4aHUIN HayYHO-NONYAAPHYIO INTEpPaTypy
dM13MYecKoro cogepKaHua, CnpaBoYHble MaTepuanbl ceTu, pecypcbl MHTEepHeTa, BlafeTb
NPUEémMamm KOHCMEeKTUPOBAHMA TEKCTA, KOHBEPTMPOBATb MHGOPMALMIO U3 OAHON 3HAKOBOM
CUCTEMbDI B APYTYyIO;

C034aBaTb KPaTKME NMUCbMEHHbIE M ycTapeBLlmne coobuieHma Ha OCHoBe 2—3 UCTOYHMKOB
nHpopmaumm puUsmMyeckoro cogeprkaHus, B TOM Ymciae nybanyHo nyb1MKoBaTb KpaTkue
coobueHns o NpoekTax 6€30MacHOCTM UM HayYHbIX UCCAEA0BaHMAX, MPWU 3TOM YMENO
MCNONb30BaTb U3yYEeHHbIA NOHATUMHDBIN annapaTHbIA Kypc GU3NKM, CONPOBOKAAIOLLNIA
BbICTYN/IEHWE HA NPe3eHTauuK;

Npw BbINONHEHUM NPOEKTOB M UCCNEA0BaHMAX BECTM 06A3aHHOCTU B rpynmne B COOTBETCTBUM C
NoCTaB/N€HHbIMW 3aZ.@4aMM, KOHTPOIMPOBATb BbIMNOJIHEHWE NNAHOB AEMCTBUIA, a4eKBAaTHO
oLeHMBaTb MacwTab BKNaga B AeATE/IbHOCTb FPynMbl, BbICTPAMBAaTb KOMMYHUKATUBHOE
B3aMMOAENCTBME, C/IeANTb 32 MHEHMEM OKPYKaIOLLUX.

K KoHUy 06y4yeHuA B 8 Knacce NnpeaMeTHble pe3ybTaTbl HA 6a30BOM YPOBHE AO/IKHbI OTpaXKaTb
chOpPMMUPOBAHHOCTb Y 0byYatoWMXCA YMEHUA:

MCNO/Ib30BaTb MOHATMA: Macca U pasmepbl MOIEKY, TENJIOBOE ABUKEHME aTOMOB U MONIEKYA,
arperaTHble COCTOAHMA BELLECTB, KPUCTANIMYECKME N aMOpPdHbIe TeNa, HACbIWEHHbIM U
HEeHaCbILLEHHbIN Nap, BAAXKHOCTb BO34yXa, TEMMNEPATypa, BHYTPEHHAA SHEPrUA, ABUraTeND,
3N1EeMEHTAPHbIV SNEKTPUYECKINI 3apAa, SNEKTPUYECKOE NONE, NPOBOAHUKN U ANINEKTPUKM,
MOCTOAAHHbIN TOK, MarHUTHOE NONE;

pas/inyHble ABNEHUA (TENIOBOE pacClUMPEHME U YASIMHEHME, TENNONEPeaya, TENI0BOE
paBHOBECWE, CMAUYMBAHWNE, KAMUANAPHbIE ABNEHUA, UCMAPEHUA, KOHAEHCALNA, NNaBAEHWME,
KpucTannmsauma (oTesepaeBaHue), KUNeHune, Tenaonepesada (Tena1onpoBoAHOCTb, KOHBEKLMA,
N3ly4eHue), SNEKTPU3aLLMA TeNa, B3aMMoLencTBMe 3apaaoB, AeACTBME pa3paaa TOKa, KOpoTKoe
3aMblKaHMe, B3aMMO4EeNCTBME MAarHMTOB, AeMCTBME MAarHUTHOTO Mo/ HA NPOBOAHMK C TOKOM,
3NEeKTPOMArHUTHasA MHAYKLMA) NO ONUCAHUIO UX XapPaKTEPHbIX CBOMCTB M HA OCHOBE OMbITa,
AEMOHCTPUpPYIOLWEro JaHHoe pU3nyeckoe ABNEHME;

pacno3HaBaTb TWATE/IbHO U3yYeHHble GU3NYECKMEe BO3AENCTBMA B OKPYKAOLLEM MUPE, B TOM
yncne Gp13MYeckue ABNEHMA B NPUPOLE: NOBEPXHOCTHOE HAaTAXKEHME N KanuUANAPHbIe ABNEHUA B
npupoae, KpUcTannbl B npupoae, usnydeHne ConHua, 3amep3aHune BOLOEMOB, MOPCKME
6pbI3bl, 06pa3oBaHMe po3, TYMaHa, MHEeA, CHEra, 3IeKTPUYECKUE ABIEHMA B OKPYKAIOLLEM MUpe
aTmocdepa, 31eKTPUYECTBO XKUBbIX OPraHU3MOB, MarHUTHOe nosne 3emaun, aperid NoakCos,
POJib MAarHUTHOTO NOAA ANA XU3HW HA 3eMAe, NOIAPHOE CUAHME, MPU 3TOM CAEeNATb
NpaKTUYeCcKyto 33434y B y4ebe no nepeHocCy, 0TAaTb NPEANOYTEHME OCHOBHbIM CBOMCTBAM
(npn3Hakam) pusmnyeckoro Bo3aenUCTBUSA;

onucaTb U3y4YeHHble CBOMCTBA TeN U GU3NYECKUX ABAEHWUI, UCNONb3YA GU3NYECKME N3MEPEHMA
(Temnepatypa, BHYTPEHHAS SHEPTUA, KOIMYECTBO TEMNIOTbI, YAE/bHAA TENJI0EMKOCTb BELLECTBA,
yAeNbHasA Ten0Ta NAaBAeHus, yaenbHaa TennoTa napoobpasoBaHms, yaeibHasa TenaoTa
CcropaHus Tonamea, KoaddULUMeHT NOIE3HOTO AENCTBUA TEMIOBOMN IHEPTUKN, OTHOCUTENbHASA
BNAXKHOCTb BO3AyXa, CKOPOCTb 3apAAa, CUNa TOKa, SNEKTPUYECKOE HaNpsKeHWE, PE3UCTOPHbIN
NPOBOAHWK, SNEKTPUYECKOE CONPOTMB/IEHME BELLECTBA, PAabOTa M MOLLHOCTb TOKA), Npu
ONMUCAHUM NPABU/IbHO TPAKTOBATb GU3MYECKUIA CMbIC/T BEIMYUHDBI HANPAMXKEHMA N YYUTbIBATD



dU3nYeCcKyo BEIMYMHY, HaxoAnUTb GOpPMYNyY, CBA3bIBAA AAHHYIO GU3NYECKYIO BEIMYNHY C
OPYrMMU BEIMYMHAMM, CTPOUTL FPadUKKM M3yYeHHbIX 3aBUCUMOCTENM peasibHbI pasmep;
XapaKTepun3oBaTb CBOMCTBA T/, GU3NYECKUX SBAEHMUN N NPOLLECCOB, UCMOJIb3yA OCHOBHbIE
NOJIOXKEHUSA MOJIEKYNAPHO-KMHETUYECKUX TEOPUIA BELLECTB, NPUHLUMN Cyneprno3numumn nonen (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXPaHeHMA 3apaaa, 3akoH OMa A/1a y4acTKa Lenu, 3aKoH
[xkoyna-JleHua, 3aKOH COXPaHEHMA SHEPTUM, MPU 3TOM NPUAABaA CNOBECHY GOPMYINPOBKY
3aKOHA M 3aNULIMTE ero MaTeMATMUYECKOe BblipaXKeHue;

06BACHATL PU3MYECKME MPOLLECCHI U CBOMCTBA T/, B TOM YNC/IE U B AECATU CIyHanX
NPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABAATb MPUYMHHO-CNEeACTBEHHbIE CBA3U, CTPOUTL
06BACHEHNA M3 1—2 NOTMYECKMX LWAroB C ONOPHOM Ha 1-2 n3yyaemMbix GU3NYECKUX ABNEHUN,
dU3NYECKUX 3aKOHOMEPHOCTEN;

pelwmnTb pacyéTHble 3a4a4mM B 2—3, UCMO/b3yA 3aKOHbI U GOPMY/bl, CBSA3bIBAA PpU3MYECKME
U3MepeHMA: Ha OCHOBE YCI0BUI aHANN3a 33434 3aNUCbiBaTb KPAaTKOE YC/I0BUE, BbISBAATb
He[0CTaTOK AAHHbIX ANA pelweHns 3a4a4, BbiIbnpaTb 3aKOHbI M GopMybl, Heobxoanmble ana eé
pelleHna, NPoBOAMTb PACYETbI M CONOCTaBAATbL NONy4EHHOE 3Ha4YeHne dpusnyeckme pasmepsbl €
N3BECTHbIMM SAHHbIMU;

BbIABNATb NPOHAEMbI, KOTOPbIE MOMKHO PELNTL C MOMOLLIO PU3NYECKUX METOL,0B, C MOMOLLbIO
onucaTenbHbIX UCCNeA0BAHWUN, Npeaaarate NpoBepaemble NPeAnoIOXKEHNA, OLLEHMBATb
NpPaBWIbHOCTb NOPAAKA NPOBEAEHUA UCCNEA0BAHUSA, AENATb BbIBOADI;

NpPOBOAATCA ONbITbl MO HAbNOAEHMIO GM3NYECKOTO BO34ENCTBUA NN GU3NYECKMX CBOMCTB TeNa
(KanunnApHble ABNEHNA, 3aBUCMMOCTb AaBNEHUA BO34YyXa OT ero 06bemMa, TemnepaTypbl,
CKOPOCTM MPOLLECCA OCTbIBAHMA U HAarPEBaHUA NPU U3TYYEHUM OT LBETA U3NyYatoLLeN
(nornowatoweit) NOBEPXHOCTU, CKOPOCTU UCNAPEHUA BOAbLI OT TEMMEPATYPbl KULKOCTU U
nAoWaan ee NOBEPXHOCTH, NEKTPU3AL MM TEN U B3AUMOLENCTBUE SNEKTPUUECKMX 3aPALO0B,
B3aMMOLENCTBME NOCTOAHHBIX MAarHUTOB, BU3YaIM3aLMA MAarHUTHbIX MONEN NOCTOAHHbIX
MarH1TOB, AENCTBME MArHUTHOIO NONA HA NPOBOAHMKE C TOKOM, CBOMCTBA 3/1IEKTPOMArHu1Ta,
CBOMCTBA 3/IEKTPOABUraTENA MOCTOAHHOIO TOKA): POPMyNMPOBaTb NPOBEPSAEMbIE CUbI,
cobupaTb YyCTaHOBKY M3 NPeA/IOKEHHOrO 060pyA0BAHNA, ONUCHIBATL XO4, ONbITa U
bopmMmynnpoBaTb BbIBOAbI;

MpoBoAUTb NPAMbIE U3MEPEHUA TEMNEPATYPbl, OTHOCUTEIbHOM BNAXKHOCTM BO3A4YyXa, CU/bI
TOKa, HAaNPAXKEHMA C UCMO/Ib30BAHNEM COOTBETCTBYIOLLMX NPUOOPOB M AaTYMKOB TeNIECHOM
BE/IMYMNHbI, CPAaBHMBATb Pe3y/bTaTbl UAMEPEHUI C Y4ETOM 3aZaHHOM abcontoTHOM
NnorpeLHocTy;

npoBeAeHne UccneoBaHMA B 3aBUCUMOCTM OT O4HOM GU3MYECKON BEIMUYNHDBI OT APYroM €
MCNONb30BaHMEM NPAMbIX U3MEPEHUI (3aBUCUMOCTb CONPOTUB/IEHMA NPOBOAHUKA OT ero
OJINHbI, NI0WAaAM NONepPeyYyHoro Ce4eHns 1 pa3amepa BeLecTsa NPoOBOAHMKA, CU/bl TOKA,
nayLLero Yepes NpoBOAHMK, OT HANPAXKEHUA Ha NPOBOAHUKE, UCCNeA0BaHMA
nocnenoBaTeIbHOro M NAapanNenbHOro CoeMHEHMA NPOBOAHUKOB): NIAHNMPOBATb
nccnenoBaHue, c6op AaHHbIX M NPoBeAEeHNE U3MEPEHUI, CeayA NPeaIOKEHHOMY MNAHY,
dUKCMpPOBaTb NONYYEHHbIE pe3ynbTaTbl B 3aBUCMMOCTU OT BMAA Tabauw, v rpadukos, aenatb
BbIBOZbl MO pe3y/bTaTaM UCCAeA0BaAHMS;

nposeaeHne A0NONHUTENbHbIX U3MEPEeHUI GU3NYECKON BENUUYUHDI (YAeNbHasA TENI0EMKOCTb
BeLLEeCTBa, CONPOTMB/EHME NPOBOAHMKA, PaboTa M MOLLHOCTb TOKA): NIaHMPOBATb U3MEpPEHMUS,
cobupaTb IKCNEPUMEHTANbHYIO YCTAHOBKY, C/1e40BaTb NPEA/I0OXKEHHON NHCTPYKLMU U
PaccUnTbIBaTb 3HAYEHMA U3MEPEHUI;

cobntogaTb NpaBuaa TEXHUKN 6e3onacHOCTU Npu paboTe c nabopaTopHbiM 060PYA0BAHMEM;
XapaKTepun30oBaTb NPUHLKUMNbI AEACTBUA U3yHaeMbIX MPUOOPOB N TEXHUUYECKMX YCTPOMCTB C
OMNOPOW B X ONUCAHMM (B TOM YMCNE: CUCTEMA OTOMIEHUA A0MA, TMTPOMETP, NapoBas TypbuHa,
amMnepmeTp, BOJIbTMETP, CYETUMK IIEKTPUYECKON SHEPTUM, 1EKTPOOCBETUTE/IbHBIE NPUBOPBI,
HarpesaTe/ibHble 3/1eKTponprbopbl (MPUMepbI), INEKTPUYECKME NPELOXPAHUTENN,



3NEeKTPOMaArHuUTbl, 31eKTPOABUIraTeNN). NOCTOAHHbIN TOK), NCNOAb3YyA 3HAHUA O GU3NYECKUX
cBouncTBax n obecneyeHHOCTU GU3NYECKMMU YCIOBUAMMK;

pacrno3HaBaTb NPOCTENLINE TEXHUYECKUE YCTPONCTBA U M3MepUTEIbHbIEe NPUOOoPbI MO CXemamM U
CXEMATUYECKMM PUCYHKAM (FKUAKOCTHbIN TEPMOMETP, TEPMOC, MCUXPOMETP, TMrPOMETP,
ABUraTeNlb BHYTPEHHEro CropaHuaA, 3/1IEKTPOCKON, PEOCTaT), COCTaB/ATb CXEMbl SNIEKTPUYECKUX
uenemn ¢ nocneaoBaTeIbHbIMM U IOTUYECKUMU COEAUHEHNAMM 3N1EMEHTOB, NOKA3bIBaA
YC/IOBHble 31eMeHTbl 0603HAYEHNA INEKTPUYECKMX Lene;

NPUBOAUTL NPUMEPbI (HaXOA4UTb MHPOPMALMIO O NPUMEpPaX) NPAKTUYECKOTO UCNO/Ib30BAHUSA
OUBNYECKUX 3HAHMI B NOBCEAHEBHOM }N3HU Ans obecrneyeHma 6e3onacHOCTK Npu paboTe ¢
npubopammn 1 TEXHUYECKMMM YCTPOIMCTBAMM, COXPAHEHWNSA 340P0BbA N cOBNOAEHMA HOPM
3KO/IOTMYECKOro NOBeAEHNA B OKpYKatoLwen cpeae;

nccnenoBaTb NOUCK GU3NMYECKOTO coaeprKaHMA MHPopMauum B MHTepHeTe Ha OCHOBe
CYLLLECTBYIOLLMX 3HAHUIM U METOAA CPAaBHEHWSA AOMOJIHUTENbHbBIX NCTOYHMKOB NPEAI0XKEHHOM
nHpopmaummn, KoTopas ABAAETCA MPOTUBOPEUMBOM NN MOXKET ObITb HEOCTOBEPHOW;
MCNONb30BaTb NPU BbINOAHEHUM y4ebHbIX 3a4aHUIN HayYHO-NONYAAPHYIO INTEPaTypy
du13MYecKoro cogepKaHms, CnpaBoYHble maTepuanbl ceTu, pecypcbl MHTepHeTa, BlaaeTb
NPUEMammM KOHCMEKTUPOBAHMA TEKCTa, KOHBEPTMPOBATb MHGOPMaLMIO U3 OAHOMN 3HAKOBOM
CUCTEMbI B APYryIo;

co34aBaTb COBCTBEHHbIE MUCbMEHHbIE U KpaTKME YCTHbIe COObLLEeHNs,, 0OMEHNBAACH
nHbopmMaumel U3 HECKONIbKMX UCTOYHUKOB PeasibHOro CoAepKaHuA, B TOM Yncie pesyibTaToB
NPOEKTHOMN UM UCCNeA0BaTENbCKON AEATENIbHOCTM, NPU 3TOM YMEIO UCMO/1b30BaTb U3YUYEHHbIN
MOHATHbIN annapaTHbIN Kypc GU3NKK, YTO NPUBOAUT K NPOBEAEHUIO NPe3eHTaLui;

NpW BbINONHEHUM NPOEKTOB M GU3NYECKUX UCCNeA0BaHUI onpeaenmTb 0683aHHOCTU B rpynne B
COOTBETCTBMMU C MOCTABNEHHbIMW 334a4aMM, KOHTPOIMPOBATb BbIMNOJIHEHWE NNAHOBbIX
OENCTBUIA U KOPPEKTUPOBATb UX, aleKBATHO OLeHMBATb BKAAL B AEATENbHOCTb MPynnbl,
BbICTPaMBaTb KOMMYHMKATUBHOE B3aMMOAENCTBME, MOCTOAHHO S PELUUTENIbHO pa3peLlato
KOHOAUKTbI.

K KOHLy 0b6y4yeHus B 9 Knacce npegMeTHble pe3ynbTaTbl HAa 6a30BOM YPOBHE A0/1KHbI OTParKaTb
chOPMUPOBAHHOCTb Y 0BYYaOLWMXCA YMEHUN:

MCNONb30BaTb NMOHATUA: CUCTEMA OTCYETA, MaTepMaibHaA TOYKA, TPAEKTOPUA, OTHOCUTENbHOCTb
MeXaHMYeCcKoro asuxeHus, gebopmauyma (ynpyras, nnactmyeckas), TpeHue,
LEeHTPOCTPEMUTENIbHOE YCKOPEHME, HEBECOMOCTb M NEpPerpysku, LEHTP TAXKECTH, abCoNtoTHO
TBEPAOE TENO, LEHTP TAXKECTU TBEPAOro Tena, paBHOBECUME, MeXaHMYeCKne KonebaHua u
BOJIHbI, 3BYK, MHPA3BYK U ybTPa3BYK, 31€KTPOMArHUTHbIE BOJIHbI, LLKaAa SNEKTPOMArHUTHbIX
BOJIH, CBET, 61M30PpYKOCTb M AaNbHO30PKOCTb, CNEKTPbI UCMYCKAHMA U pa3aenenuns, anbda,
6eTa- n ramma-usnyyeHua, U30ToMbI, ALEPHAA SHEPTETUKA;

pas/inyHble ABNEeHUA (pPaBHOMEPHOE N HEpPaBHOMEPHOE NPAMO/IMHENHOE ABUXKEHWME,
paBHOYCKOPEHHOE NPAMO/IMHENHOE ABUXKEHWNE, NaZeHNe NASeHNA TeN, aMNANTYAe ABUNKEHUA
MO OKPYKHOCTW, B3AMMOZENCTBUE Te/, PEAKTUBHOE ABUXKEHME, MEePEMEHHOE ABUXKEHME
(3aTyxatowme 1 BbIHYXKAEHHbIe KoNebaHUA), pe30HaHC, BOJIHOBOE ABUMKEHUE, OTPaXKeHNe
3BYKa, MPAMOSIMHENHOE U3y4YeHMe, OTPaXKeHNe U NpeNoMIeHNe CBETa, MONHOEe OBHapyKeHue
OTPa*KeHuWA CBeTa, NpMMeHeHMe 6enoro cBeTa B CNEKTPE U CNOKEHME CMEKTPA/IbHbIX LBETOB,
AMcnepcus ceeTa, PaAN0aKTUBHOCTb, CBA3b IMHENYATOro U3lyYeHUA U3TYYEHMA) MO ONUCAHUIO
MX XapaKTepPHbIX CBOMCTB U Ha OCHOBE OMbITOB, AEMOHCTPUPYIOWMX KOHKPETHOE ABNEHWE;
pacno3HaBaTb M3y4yaemble GpU3NYECKME BO3AENCTBUA B OKPYKAtOLWEM MUPe (B TOM Ymcne
dun3nyeckune ABNEHNA B NPUPOAE: NPUAUBBI U OT/IMBLI, ABUKEHME NnaHeT CONHEYHOWN CUCTEMBI,
PEeaKTUBHOE ABUXKEHWE }KUBbIX OPraHU3MOB, U3yHEHWNE 3BYKOB }KMBOTHbIX, 3€MIETPACEHUE,
CEMCMMYECKME BOJIHbI, LyHAMM, 3X0, LBETA Te/, ONTUYECKUE ABNEHUA B €CTECTBEHHOE
6uonornyeckoe Bo3aencTBMe, NponcxoadlLee B pesysibrate yabTpadmonetosoro m



PEHTTeHOBCKOrO U3/1y4eHUI, OCHOBAaHHOE Ha PAAMOAKTUBHOM POHE, KOCMUYECKUX NyYaX,
PaaANOaKTUBHOM U31Y4YEHUN, UCMYCKAOLLEM MUHEPaAbl, BO3LENCTBMM PASMOAKTUBHBIX
N3/ly4EeHUN HA OPraHN3M YesloBEKaA), NPU 3TOM NEPEBECTM NPAKTUYECKYIO 33434y B y4eOHyo
NPaKTUKY, NPeAnoYTs AONO/HUTE/IbHbIE CBOMCTBA (NPU3HAKN) PUINYECKUX BELLECTB;
OMNMUCbIBATb M3y4eHHble CBOMCTBA Tesla U GU3NYecKme ABNEHUA, UCNOoNb3yA pUsnyeckme
pa3smepbl (CpeaHAsR U MTHOBEHHaA CKOPOCTb NPU HEPAaBHOMEPHOM ABUMKEHUU TeNa, YCKOPEHMe,
nepemeLlLeHne, NyTb, yr10Basa CKOPOCTb, CU/1a TPEHWUA, CUNA YNPYTOCTU, CUNA TAXKECTH,
yCKopeHue cBo60AHOro NageHus, Bec, UMNy/IbC Tena, UMNY/bC). CUbl, MEXaHUYeCKas paboTa u
MOLLHOCTb, NOTEHLMAbHAA IHEPTUA Tena, NOAbEM HAA, NOBEPXHOCTbIO 3eM/IU, NOTEHLMA/IbHAA
3HEPrmA CXKATOM MPYKUHbI, KNHETUYECKAA SHEPTUA, NONHAA MEXaHUYECKan IHeprua, nepmos n
KonebaHune KonebaHui, AAMHA BOJIH, FPOMKOCTb 3BYKa M BbICOTa TOHA, CKOPOCTb CBETa,
nokasaTe/ib NpesioMAeHNA cpeabl), NP ONUCaHMUM NPABUIbHO TPAKTOBATb GU3NYECKUI CMbICA
BK/IIOYAIOT BE/INYMHY, MPUMEHEHNE N OCHOBHYIO GU3NYECKYIO BENNYMHY, HAXOXAEHME
dopmynbl, cBA3bIBAlOLWME AAHHYIO GM3MYECKYHO BEIMUYUHY C APYTMMU BEIMYMHAMM,NOCTPOUTD
rpaduKmM M3y4YeHHbIX 3aBUCMMOCTEN GU3NYECKUX UL,

XapaKTepuM30BaTb CBOMCTBA Te/, GU3NYECKME ABNEHUA N NPOLECCHI, MCMNOb3Ys 3aKOH
COXPaHEHWA SHEPIUU, 3aKOH BCEMUPHOTO TATOTEHWUA, MPUHLMUMN CyNnePno3nLMmN CUA, MPUHLUMbI
Fannneun, 3aKoHbl HbtOTOHA, 3aKOH COXPAaHEHMA MMMYbCA, 3aKOHbI OTPAXKEHWUA U MPENOMIEHUS,
3aKOHbI COXPaHEHMA 3apAL0BOIO M MacCOBOMO YNC/IA CBETA NPU AAEPHbIX PEAKUUAX, MPU STUM
[aeM cnoBeCHY0 GOpMyy 3aKOHA M 3aMMCbIBaEM EF0 MaTEMATUUYECKOE BbIPaXKEHUE;
06bACHATL PU3NYECKME NPOLLECCHI U CBOMCTBA TE/, B TOM YMC/IE U B AECATU CyYanX
NPaKTUKOOPUEHTMPOBAHHOIO XapaKTepa: BbIABAATb NPUYMHHO-CIeACTBEHHbIE CBA3W, CTPOUTD
06bACHEHUA U3 2—3 NOTUYECKUX LIATOB C ONOPHOM Ha 2—3 N3yYeHHbIX PUINYECKNX
3aKOHOMepHOCTEN, GU3NYECKMX 3aKOHOMEPHOCTEN MU 3aKOHOMEPHOCTE;

PeWwnTb PacYETHbIE 3a4a4M (onMpatoLLMecs Ha cucTemy M3 2—3 arOPUTMOB), UCNO/b3YA
3aKOHbI U dopmynbl, cBA3bIBAOLME PUINYECKME BENNYMHDBI: HA OCHOBE YC/I0BMI aHaN3a
3a/a4, 3anNuncbiBaTb KPATKOE YCN0BUE, BbIABAATb HEAOCTAIOLLME WU MOBTOPAOLIMECA AaHHbIE,
BblIOUPATb 3aKOHbI M GOPMY/ibl, HEOOXOAMMbIE ANA PELUEHUA, NPOBOANUTL PACYETbI U OLLEHUTb
PEeaMCTUYHOCTb MNONYYEHHOTO 3HAYEHUA GU3NYECKON Mepbl;

pacno3HaBaTb NPoba1embl, KOTOPble MOXHO PELLIUTb C MOMOLLbIO GUINYECKMUX METOAOB, C
NMOMOLLLbHO OMUCBIBAIOLLNX UCCIeA0BAHNI, NpeanaraTb NpoBepsemMble NPeanoNoXKeHUs,
OL,eHMBATb NPABM/IbHOCTb NOPAAKA NPOBEAEHUA UCCAeA0BaHUI, AeNaTb BblIBOAbI,
MHTEpPNpPeTUPOBaTb pPe3y/bTaTbl UCCIELOBAHUI U ONbITA;

nposBeAeHne onbiTa No Hab A AEHWNIO PU3NYECKOTO BO3AENCTBUA UAN PU3NYECKUX CBOMCTB TeN
(3yyeHune BTOpOro 3akoHa HblOTOHA, 3aKOHA COXPAHEHWUA SHEePrMK, Nneproaa KonebaHuim
NPYXMHHOTO MAATHUKA OT MACCbl U }KECTKOCTU NPYKUH U HE3AaBUCMMOCTM OT PAa3MepOoB MablxX
dopm, NpAMONNHEHOe pacnpocTpaHeHWe CBeTa, pacnpocTpaHeHMe 6enoro ceeTa B CNEKTpE,
N3yyeHune CBOMCTB). n3obpaxkeHne B NJIOCKOM 3epKasie N CBOMCTBO M30bpaxkeHna obbeKTa B
cobupatowent nMH3e, HabaaeHe CANOLWHBIX U IMHENYATbIX CNEKTPOB: CAMOCTOATE/IbHO
cobupaTb ycTaHOBKY 13 pe3epBHOro Habopa 060pyA0BaHMA, ONUCLIBATbL XO4, ONbITA U €ro
pe3ynbTaTbl, GOPMYyAMPOBATL BbIBOAbI;

NpPoBOAMUTbL NPU HEOHXOAMMOCTU NPOBEAEHNA NPAMBIX USMEPEHUI, ONpPeaenaTb cpeaHee
3HauYeHMe namepsaeMomn BennumHbl (GoKycHoe pacctosiHMe cobupatoLLelt INH3bI),
060CHOBbLIBATb NYTb BbibOpa n3amepeHua (M3meputenbHoro npmbopa);

NpPOBOAMUTbL UCCNEA0BAHNE 3aBUCUMbIX PUBUYECKUX BENYMH C UCMONB30BAHNEM NPSAMbIX
N3MepPeHNN (3aBUCMMOCTb MYTM OT BPEMEHM NPU PAaBHOYCKOPEHHOM ABUMKEHUWN B3 HaYaIbHOM
CKOPOCTM, NEPUOL U3MEHEHUA MAaTEMATUYECKOTO MAaATHUKA OT AJIMHbI HUTKU, B 3aBUCMMOCTM OT
yrna oTpaXKeHuA CBeTa OT yr/1a MOBOPOTA U yr/ia MPesIOMAEHUA OT yr/ia MOBOPOTA): NNaHUPOBATb
nccnenoBaHUe, CaMOCTOATENIbHO ONPEAENATb YCTAHOBKY , DUKCMPOBATL NOJIyYEHHbIE
pe3ynbTaTbl B 3aBUCMMOCTM OT TENIECHbIX BE/IMYMH B BUAE Tabauu, 1 rpaduKkos, AenaTb BbIBOAbI
no pe3ynbTaTam UCCNe[0BaHUA;



nposeaeHne AO0NONHUTENbHbIX U3MEPEHUI PU3NYECKON BENMUYNHDI (CpeHAA CKOPOCTb U
YCKOpeHUWe Tena Npu paBHOCKOPEHHOM ABUXEHUU, YyCKopeHMne cBoOOAHOro nageHus,
YKECTKOCTb NPY*KMHbI, KO3GPULMEHT TPEHUA CKONIbKEHUA, MEXaHMYECKaA paboTa M MOLLHOCTb,
4acToTa M NepPUOL U3MEHEHUA MATEMATUYECKOTO U NPYXMUHHOIO MAATHUKOB, ONTHUYECKasA CuUna
cobupatoLen INH3bI, PaAN0aKTUBHbIN GOH): N1aHMPOBATb U3MEPUTb, cObpaTb
3KCMepMMEHTa/IbHYH HAaCTPOMKY M BbINOJHUTL U3MEPEHUA, Ceaya NPeaNoKeHHOM
WMHCTPYKLMMN, 334epKaTb 3HAYEHNE N3MEPEHUA U NPOAHANN3NPOBATL MOJTYYEHHbIE Pe3ynbTaTbl
C Y4€TOM 3a4aHHOW MOrPEeLHOCTU U3MEPEHWNI;

cobnoaaTb NpaBuaa TeEXHMKK BesonacHOCTU Npu paboTe ¢ 1abopaTopHbIM 060pyA0BaHMEM;
Bblpa*kaTb OCHOBHbIE MPU3HAKMN M3y4aeMbiX PUINUYECKUX MOAeNelt: MaTepuaibHaa TOYKa,
abcontoTHO TBEPAOE TENO, TOYEYHbIM UCTOYHUK CBETA, /1YY, TOHKAA INH3a, N1aHeTapHasdA
MOZEeNb aTOMa, HYK/IOHHAA MoAeNb aTOMHOTO A4Pa;

OXapaKTepn3oBaTb NPUHLMMbI AENCTBUA N3yHaeMbIX MPUOOPOB U TEXHUYECKMX YCTPOMNCTB C
ONOpPOW Ha UX ONMCaHMe (B TOM Yncae: CNMAOMETP, AATYMKU NONONKEHUSA, PACCTOAHUA U
YCKOpPEHUA, paKkeTa, 3X0/1I0T, O4KM, Nepuckon, ¢poToannapaT, ONTUYECKNe CBETOBOAbI,
CMEeKTPOCKOM, A03MMETP, KaMepa BuabcoHa), ncnonb3ya 3HaHWA O CBOMCTBAX GU3NYECKOTO
BO34eNCTBUA N obecneyeHnn pU3nYecKknx CBOMUCTB;

MCNO/Ib30BaTb CXEMbI M CXEMATUYECKME PUCYHKM U3YYaEMbIX TEXHUYECKUX NPUOOPOB,
N3MepUTENbHbIX NPUOBOPOB M TEXHOIOTMYECKMUX NPOLLECCOB NPU NOCTAHOBKE y4yebHO-
NPaKTUYECKUX 33434, ONTUYECKUX CXEM A/1A MOCTPOEHUA M306paXKEHUI B NIOCKOM 3epKaie U
cobupatowei NMH3e;

NPUBOAUTL NPUMEPDI (HaXOA4UTb MHPOPMALMIO O NPUMEpPAX) NPAKTUYECKOTO UCNO/Ib30BAHUA
dU3nYeCcKMX 3HaHUI B NOBCEAHEBHOM KM3HU AN obecneyeHns 6e3onacHocTn npu paboTte ¢
npnbopammn 1 TEXHUYECKMMU YCTPOMCTBAMM, COXPAHEHWUSA 340P0BbA U COBNOAEHMA HOPM
3KONIOTMYECKOro NOBEAEHMA B OKPYKatOLLEN cpeae;

N3Y4YUTb MOUCK COAEPKAHUA PU3nYeckon nHPpopmauum B MHTEpHETE, CAMOCTOATENIbHO
cbopmynmpoBaTb NOMCKOBbIN 3aMpOC, HalTK cnocob onpeaeneHns 4OCTOBEPHOCTH
nosly4eHHOM MHGOPMALLMM HA OCHOBE CYLLECTBYIOWMX 3HAHNI U AONONHUTENbHbBIX UCTOYHUKOB;
MCNO/1Ib30BaTb MNP BbINOJHEHUM YYEOHbIX 3a4aHNI HAYYHO-MONYNAPHYO AMTepaTypy
dM13MYecKoro cogepKaHmsa, CnpaBoYHble MaTepuanbl cetTu, pecypcbl MHTepHeTa, BlaaeTb
NPUEmMamm KOHCNEeKTUPOBAHMA TEKCTA, KOHBEPTUPOBATb MHGOPMALMIO U3 O4HON 3HAKOBOM
CUCTEMbDI B APYTYyIO;

c034aBaTb cOBCTBEHHbIE MMCbMEHHbIE U YCTHble cO0bLeHMA Ha OCHoBe MHbOPMaLMK 13
HECKO/IbKMX MCTOYHUKOB PU3NYECKOro coaeprKaHuA, NybaNYHOro BbICTYNAEHUSA, pe3ybTaToB
NPOEKTHOM NN UCCNef0BaATEIbCKOWN AeATENbHOCTHM, NPU 3TOM FPaMOTHO MCMO/1b30BaTb
M3YYEeHHbI MOHATUMHbLIN annapaT N3y4aemoro paszaesia GpU3nKM M COMPOBOXKAaTb BbICTYNIEHNE
npeseHTaumnen c y4ETomM CO6CTBEHHbIX CBEPCTHUKOB.

COAEPXAHUE OBYYEHUA

7 KNACC

Paspen 1. ®PnsmKka n ee ponb B NO3HAHMMN OKPYKAOLLETO MMPa.

®du3nka — Hayka o npupoge. AsneHunsa npupoabl. Pusnyeckne ABAeHUA: MexaHu4eckue,
TEennoBble, 3/IEKTPUYECKNE, MAarHUTHbIE, CBETOBbIE, 3BYKOBbIE.

®unsmyeckne pasmepbl. UsmepeHne pmsmyecknx BennumH. dusnyeckme

npubopbl. MorpewHOCTb N3mepeHnin. MexayHapoaHaa cMCTEMA YCTAHOBKM.

Kak ¢un3mka 1 gpyrue ectecTBeHHble HayKM U3y4atoT npupoay. EctecTBEHHOHaYYHbIN MeTos,
Nno3HaHuA: HabatoaeHMe, NOCTAHOBKA HAy4YHOro BOMNPOCA, BblABUXKEHME TMNOTE3bI,



3KCMEepMMEHT MO BHeLHen runoTese, 06bsacHeHMe HabaogeHua agneHna. OnmcaHue
dumsnyecknx TpeboBaHMM C MOMOLLbIO ModeNein.

LemoHcmpayuu.

MexaHu4ecKkne, TENNOBbIE, 3NEKTPUYECKNE, MATHUTHbIE, CBETOBbIE AABNEHUA.

®un3myeckne npnbopbl M NpoBegeHUe namepeHuit 06bIbHbIM U LMdpPOoBbIM NPHUbBopOM.
JlabopamopHsie pabomeol U onbiMel.

OnpeaeneHue LeHbl AeneHna nsmeputenbHoro npmbopa.

N3mepeHune paccToaHUN.

N3mepeHne obbema KMAKOCTU U Tena Tena.

OnpeaeneHne pa3amepoB MasIEHbKMX Ten.

N3mepeHne TemnepaTypbl NP NOMOLLM }KUAKOCTHOrO TEPMOMETPA U AaT4MKa TemnepaTypbl.
MpoBeaeHWe nccneoBaHMA KOHLENTYabHbIX TMNOTE3: Aa/IbHOCTb NONETA WAPUKA, NYLLEHHOTO
no ropnsoHTanu, Tem 6onblue, 4em 60nbLIE BbICOTA NALEHUA.

Pasgen 2. NepBOHaYanbHble CBEAEHMA O NOCTPOEHNN BELLLECTBA.

CTpoeHMe BewecTB: aTOMbl U MOJIEKY/IbI, MX pa3mepbl. OnbITbl, AOKa3biBatOWMeE CTPOEHME
ob6bekTa.

[BuxkeHne yactuy, Bewtectsa. CBA3b CKOPOCTU ABUMKEHUA YACTUL, C

TemnepaTypoin. bpoyHoBCKoe aBuKeHue, anddysns. Bsaumogencrame 4acTul, BelwecTsa:
NPUTAMKEHNE U OTTaNIKMBAHME.

ArperaTHble COCTOAHUA BELLECTB: COCTAB ra3oB, *KUAKOCTEN N TBEPADBIX (KPUCTANINYECKUX)
Ten. B3aumocBsasb MexXay ABNEHUAMM BELLECTB B PA3HbIX arPeraTHbIX COCTOAHUAX U UX
aTOMHOMONEKYNAPHBIM CTpoeHneM. OcobeHHOCTM arperaTHbIX YCTPOICTB BOAbI.

LHemoHcmpayuu .

HabnioaeHne 6pOyHOBCKOrO ABUKEHUS.

Habnoaenune gnopdysunu.

HabntoaeHune 3a HanpaBneHUem, 06 bACHAEMbIM NPUTANKEHUEM UM OTTAZIKUBAHWEM YACTUL,
BelLecTBa.

JlabopamopHsie pabomeol U onbimel.

OueHKa AnameTpa aToMa MeTo40M PAAOB (C ucnonb3oBaHnem potorpadun).

OnbITbl N0 HabAtOAEHMIO TENIOBOrO PacUMpPEHKUA rasa.

OnbITbl 06HapY*KEHbI MO AEUCTBUIO CUIOBOrO MOIEKYNSAPHOTO NPUTANKEHUA.

Pasgen 3. [iBuKeHMe u B3aumoaencremne Ten.

MexaHu4yeckoe aBuxKeHne. PaBHOMepHoOe 1 HepaBHOMepPHoe ABuKeHne. CKopocTb. CpeaHan
CKOPOCTb NPU HEPABHOMEPHOM ABUMKEHUW. PAcYET NyTU N BpEMEHU ABUKEHMUA.

AiBneHune nHepumnmn. 3aKoH MHepLMn. B3aumoaencteme Ten Kak NpuU4mMHa MU3MeHeHUsA CKOPOCTH
ABUXKeHUA Tena. Macca Kak mepa MHepTHOCTM Tena. MNaoTHoCTb BelecTBa. CBA3b NJIOTHOCTM C
coAeprKaHMem MOJIeKYN B eAnHNLE 06bema BeLecTBa.

Cuna Kak xapaKTepucTuKa B3anmogaenctama tTen. Cuna ynpyroctm u 3akoH lNyka. UsmepeHune
CUAbI C NOMOLLbIO ANHAMOMETpA. fiBNIeHMEe TATOTEHMA U cuNa TAaxKecTU. Cnia TAXKECTU Ha ApYrux
nnaHetax. Bec Tena. HesecomocTb. CNoKeHne CuMn, HanpaB/ieHHbIX MO O4HOM

npamow. PaBHogencTeytowan cuna. Cuna TpeHuA. TpeHue CKONbKEHUA U TPpeHue
HeoXuaaHHo. ObyyeHne B MPUPOAE U TEXHUKE.

LemoHcmpayuu.

HabnioaeHne mexaHMYeCcKoro ABUMKEHUA Tena.

N3mepeHne CKOPOCTU NPAMOANHENHOTO ABUMKEHUA.
HabnoaeHne sBneHUN MHEPLUN.

HabntoaeHne 3a UISMEHEHUEM CKOPOCTM MPU BKAKOYEHUM TES.
CpaBHeHMe macchl N0 B3aMMOAENCTBULIO TeN.



CnokeHue cun, HanpaBAEHHbIX NO O4HOM MNPAMOMN.

JlabopamopHsie pabomeol U onbimel.

OnpeaeneHne CKOPOCTU PaBHOMEPHOTO ABUMKEHUA (LUapUKa B XKMUAKOCTU, MOAENN aBTOMOBUANSA
nT. 4.).

OnpegeneHne cpeaHe CKOPOCTU CKOJIbKEHMA BPyCcKa MAN LWAapMKa MO HaK/IOHHOM MJIOCKOCTH.
OnpegeneHne NNOTHOCTM TBEPAOTO Tena.

OnbITbl, AEMOHCTPUPYOLWME cuay Bo3aenctama (aedbopmaumm) NpyRuH OT NPUIOKEHHON.
OnbITbl, 4EMOHCTPUPYIOLLNE 3aBUCUMOCTb CU/Ibl TPEHMUA OT BECa Te/1a U XapaKTepa
CONpUKacaroLmMXca nnL,.

Paspgen 4. [laBneHue TBepAbIX TeN, }KUAKOCTEN U rasa.

JasneHune. Bo3moXHOCTW yrpassieHUA U yBenmyeHna gasneHus. [lasneHue rasa. 3aBUCMMOCTb
[aB/ieHns rasa ot obbvema, Temnepatypsbl. [lepenaya AaBneHms TBEPAbIMU TENAMM,
MUOKOCTAMM U razamn. 3aKoH MacKana. [THeBmaTnyeckne mallmHbl. 3aBUCMMOCTb AaB/eHUA
KUAKOCTU OT aHepruun. M'mapoctatmyeckmin napagokc. Coobuiatolmecs

cocyabl. FTnapasanyeckme mexaHm3mbl.

ATmocdepa 3emnun 1 atmocdepHoe gasnaeHue. MNprUymrHbI CyL,ecTBOBaHMA BO34YLIHOrO NOTOKa
3eman. OnbIT Toppuryennn. UamepeHne atmochepHOro gasneHms. 3aBUCMMOCTb aTMOCHEPHOTO
OaBNeHUs OT BbICOTbl Hag, ypoBHEM Mops. Mprnbopbl 4na nsmepeHma atmochepHoro gaBaeHus.
[encTBune *KMAKOCTU U ra3a Ha NOrpy*KEHHOE B HUX Tesl0. BbiTanKkmBatowana (apxmmenosa)

cuna. 3akoH Apxumega. MnasaHue Ten. BosayxonnasaHue.

LemoHcmpayuu.

3aBMCUMMOCTb AaBAeHUA ra3a OT Temnepartypsbl.

MNepepnaya gaBAeHUA }KUOKOCTbIO U FAa30M.

CoobuwatoLmecs cocyapl.

MmppasamMyeckuin npecc.

MpossneHne AencTena aTMmocPepHoOro JaBaeHUA.

3aBUCUMOCTb BbITaIKMBatOLWEN cubl OT 06bema NOrpy»KEHHOM YacTK Tena U NJAOTHOCTU
KUOKOCTH.

PaBeHCTBO BbITa/IKMBAKOLLLEN CUJIbl BECY BbITECHEHHOM XUAKOCTW.

Ycnosue naaBaHMA Ten: NaaBaHUe AN NOrpy*KeHue Tea B 3aBUCMMOCTU OT COOTHOLLEHUA
NAOTHOCTW TeNa U KUAKOCTU.

JlabopamopHsie pabomeol U onbimel.

NccnepoBaHMe 3aBUCMMOCTM Beca Tesla B BOAE OT 06bema NOrpy*KEHHOM B *KUAKOCTb HYacTH
Tena.

OnpeaeneHne BbiTaIKNBAIOLLLEN CUAbI, AENCTBYHOLLEN HA TENO, MOrPYKEHHOE B KUAKOCTb.
MpoBepKa HE3aBUCUMOCTM BbITa/IKMBAKOLLLEN CU/IbI, AENCTBYIOLLEN Ha TENO, B }KUAKOCTU, U3
Mmaccbl Tena.

OnbITbl, A&€MOHCTPUPYIOLLME CUNOBYIO HAarpy3Ky, BbITaJIKMBAIOLLYIO, AEMCTBYIOLLYIO Ha TeNo B
UAKOCTU, OT 06beMa NOrpy>KEHHOM B }KUAKOCTb YACTU T€a U OT NJIOTHOCTU XKULKOCTH.
KoHcTpynpoBaHue apeomeTpa nan NpoeKTUpoBaHMeE NOAKN 1 onpeaesieHne ee
rpy30noabEMHOCTH.

Paspen 5. PaboTa M MOLWHOCTb. dHeprus.

MexaHn4yeckana pabota. MoLHOCTb.

MpocTble MexaHW3Mbl: pblyar, 610K, HAKNOHHAA NAOCKOCTb. MpaBuAO paBHOBECUA

pblyara. MpumeHeHWe NpaBua paBHOBECUA pblyara K 610Ky. «3010Toe NpaBuao»
mexaHuKku. KMA npoctbie Kputepuu. MpocTbie MexaHn3aMbl B BbITY M MexaHUYecKoe
obopynoBaHue.

MexaHunyeckana aHeprma. KnHetnyeckaa u noTeHumanbHaa aHeprma. NpespawieHne o4HOro
BMOA TEXHUYECKOM SHEePrMM B APYroi. 3aKOH COXPAHEHWA SHEPTUM B MEXAHMKE.



LemoHcmpayuu.

MprMmepbl NPOCTbIX KPUTEPUEB.

JlabopamopHsie pabomeol U onbimel.

OnpegeneHune cubl TPEHUA NPU ABUKEHUM TeNa No ropu3oHTa/IbHOM MOBEPXHOCTU.
NccnepoBaHue ycnoBuii paBHOBECUA pblyara.

N3mepeHme K HaKIOHHOM NAOCKOCTM.

MN3yyeHMe 3aKOHO4ATE/IbCTBA MO COXPAHEHUIO XMMNYECKOM SHEPTUN.

8 KJTACC

Paspen 6. Tennosble ABNEHUA .

OCHOBHbIE MOJIOKEHWUA MONEKYNAPHO-KMHETUYECKUX TEOPUI BewecTBa. Macca 1 pasmepbl
aTOMOB U MoJieky/. OnbITbl, NOATBEPXKAAOLWME OCHOBHbIE MONOXEHUA MONEKYNAPHO-
KMHETUYECKOM Teopuu.

Mogaenu TBEPAOro, }KMAKOro 1M ra3oobpasHOro coctoAaHUA BewecTs. Kpuctananyeckme u
amopoHble Tena. O6bACHEHME CBOMCTB ra3oBs, XMUAKOCTEN U TBEPAbIX TEN HA OCHOBE NPUHLUMNOB
MONIEKYNAPHO-KMHETMYECKON Teopmnmn. CMaYMBaHME M KanuanapHble ABAeHMA. Tenaosoe
paclMpeHMEe U CXKaTue.

Temnepatypa. TemnepaTtypa CBA3M CO CKOPOCTbIO TEM/I0OBOIO ABUMKEHMA YaCTUL, BHyTpEHHAA
3Heprua. Cnocobbl UI3MEHEHWNA BHYTPEHHEN 3HEPTMN: TENIONEPeAaYa N COBEPLUEHCTBOBAHME
paboTbl. Buabl Tennonepenayn: TenaonpoBoAHOCTb, KOHBEKUMSA, U3NYyYEHUE.

Konnuectso TennoTbl. YaenbHas TENJ0EMKOCTb Bew,ecTBa. Tenn1oobMeH 1 Tennosoe
OTHOLLEeHMe. YpaBHeHUe TennoBoro 6anaHca. MnasneHme n oTBepaeBaHNe KPUCTANIMYECKUX
Bel,ecTB. YaenbHas TensoTa naasneHuma. NapoobpasosBaHue u

KoHAaeHcaumsa. McnapeHue. KuneHune. YaenbHaa TennoTta napoobpasoBaHma. 3aBUCMMOCTb
TemnepaTtypbl OT aTMOCHEPHOTro AaBAEHUA.

Bna*KHOCTb BO34YyXa.

DHeprua Tonamea. YaenbHada TenaoTa cropaHua.

MpuHUMnbl paboTbl TennosbIx Asuratenert KN4 tennosoro gsuratena. Tennosble gBUratenu u
3alMTa OKpyKatoLwen cpeapl.

3aKOH coxpaHeHua 1 NpeobpasoBaHUA SHEPTMM B TEMIOBbIX NPOLLECCaXx.

JemoHcmpayuu .

HabnoaeHne 6pOyHOBCKOTO ABUXKEHUS.

Habnwopaenuve andpdysunm.

HabntoaeHune 3a HanpaBieHMEM CMAYMBAHMUA U KaNUANAPHOTO BO34ENCTBUS.
CobntogeHne Ten10BOro paclMpeHms Ten.

N3meHeHWe gaBneHna rasa npyu coxpaHeHUM obbema M Harpesa UAN OXTAXKAEHUA.
MpaBunaa n3mepeHUa TemnepaTtypbl.

Bugbl Tennonepesaum.

OxnaxkaeHue npu coBepLueHcTBe paboTbl.

Harpes npu cosepLieHnn paboTbl npounsoLuen.

CpaBHeHWe TeNI0EMKOCTEN PA3/INYHbIX BELLECTB.

HabnogeHue 3a 3010TOM.

CobntoaeHne NOCTOAHHOM TeMNepaTypbl NPU NAABAEHUN.

Mogenu TennoBbIX gBUraTeNEN.

JlabopamopHsie pabomeol U onsimel.

OnbITbl 0BHapYKeHbl MO AENCTBUIO CUTIOBOTO MOIEKYIAPHOTO NPUTANKEHUA.
OnbITbl MO BbIPALLMBAHWUIO KPUCTANI0B NMOBAPEHHOM COM UM Caxapa.

OnbITbl N0 cOHN0AEHMIO TENIOBOMO PACUIMPEHMA FA308B, XKUAKOCTEN U TBEPADLIX Te.
OnpeaeneHve gasneHua Bo3ayxa B 6annoHe wnpumua.



OnbITbl, A&MOHCTPUPYLOLLME 3aBUCUMOCTb AaBNeHMA BO34yXa OT ero ob6bema 1 Harpesa unu
OXNa*kaeHus.

MpoBepKa rmnoTesbl IMHUIA B 3aBUCMMOCTM OT AJIMHbI CTONOMKA }KNUAKOCTU B
TepMOMETPUYECKOM TPYOKe OT TemnepaTypbl.

HabntopeHue 3a MIsSMeHeHNeM BHYTPEHHEN IHEPIrMK Tena B pesyabTaTte Tenjonepenaym u
pPaboTbl BHELIHUX CU.

NccnepoBaHue aABieHUIM TenioobmeHa nNpu nepemeLllMBaHUmM XON04HOM U ropaveint Boapl.
OnpegeneHne KOAMYECTBA TEMNIOTbI, NOJIY4€HHOW BOAbI NPU TEM/I00OMEHE C HarpeTbimM
METANNNYECKUM LUAUHAPOM.

OnpegeneHune yaesibHOM TENOEMKOCTM BeLLecTBa.

NccnepoBaHne npouecca YHUUTOXKEHUA.

OnpegeneHne OTHOCUTE/IbHOM BNAXKHOCTU BO3A4yXa.

OnpegeneHune yaesibHOM TeNAOTbI N/1aBAEHUA Nibaa.

Pasgen 7. dneKTpnyeckme n MarHUTHble ABNEHUA.

dnekTpmsauma Ten. [1sa BUAa sNEKTPUUYECKUX 3apAaoB. Bsanmoaencreme 3apsarKeHHbIX

Ten. 3aKoH KynoHa (3aBUCMMOCTb CU/bl B3aMMOAENCTBUA 3apAXKEHHbIX TeN OT 3apsaa 3apAnos
N PacCToAHMA MeXAay Tenamm).

dneKTpuyeckoe nose. HanpaxEHHOCTb BHEWHMX nosei. MpuHUMn cynepnosnumm
3NEeKTPUYECKUX Nonel (Ha Ka4ecTBEHHOM YPOBHe).

HocuTtenun anekTpmuyeckmx 3apanoB. I1emeHTapHbIN MexaHn3am 3apaga. CTpoeHue

atoma. MNpoBOAHUKKN U ANINEKTPUKK. A cOXpaHeHMsa 3apAaaa.

DNeKTPUYECKUI TOK. YCNOoBMA NoaaepKaHMA TOKA. ICTOYHMKM NOCTOAHHOTO TOKa. [dencTema
3N1eKTPUYECKOro TOKa (TennoBoe, XMMUYECKOE, MarHUTHOE). D1IeKTPUYECKUIN TOK B KUOKOCTAX U
rasax.

dneKkTpmyeckas uenb. Cuna ToKa. dneKkTpruyeckoe HanpaxeHne. ConpoTmeieHne

NPOBOAHMKA. YaeNbHOe CONpoTuBaeHme Bewectsa. 3akoH Oma ana yvyacTka

uenu. NocnenosaTenbHOE M NapansienbHoe coeanHeHWe NPOBOAHMKOB.

PaboTa 1 MOLHOCTb OTKAOYEHMA TOKA. 3aKoH [Koyna—/leHua. INeKTpuyeckme Lenm u
3/IeKTPUYECKan aHeprma notpedbuTtens B bbiTy. KOpoTKOE 3aKNtOUYEHME.

MoCTOsIHHbIE MarHUTbI. B3anmoaencreme NocToAHHbIX MarHMToB. MarHutHoe nosne. MarHutHoe
nosie 3eMau 1 ero 3Ha4YeHue ANa Xn3Hu Ha 3emne. OnbIT ApcTega. MarHMTHOe nose
BbIK/IHOYAET TOK. [IpUMEHEHME 3/IEKTPOMArH1TOB B TEXHMKeE. [lecTBME MarHUTHOrO NoAs Ha
NPOBOAHUK C TOKOM. DNEKTPOABMUraTesib NOCTOAHHOIO TOKa. cnonb3oBaHue
3/IEKTPOABUraTe/IEN Ha TPAHCMOPTE B TEXHUUYECKMUX YCTPOMCTBAX M HA NPUPOJE.

OnbiTbl Papages. ABneHNE 3IEKTPOMArHUTHOM MHAYKLUUK. [paBuio

JleHua. dnekTporeHepatop. Cnocobbl NONYy4YEHMA INEKTPUYECKON SIHEPTUM. INEKTPOCTAHLMM Ha
BO30OHOB/IAEMbIX MCTOUHUKAX SHEPTUN.

LemoHcmpayuu.

dneKTpmusauma Ten.

[Ba BUAa 3NEKTPUYECKMX 3apAL0B U B3aMMOLENCTBMNE 3aPAKEHHbIX TES.
YCTPOWNCTBO M AENCTBME 3N1EKTPOCKONA.
DNeKTpoCcTaTUYEeCKaa NHAYKLUMA.

3aKOH 0 COXPaHEHUWN INEKTPUUYECKMX 3apAL0B.
MPOBOAHUKN U ANINEKTPUKMN.

MoaennpoBaHue CUNOBbIX FPAHUL, OTKPbITbIX MNOJIEN.
NCTOYHUKM NOCTOAHHOIO TOKA.

JencTBms No oTKAOYEHUIO TOKA.

DNEeKTPUYECKUI TOK B *KUAKOCTM.

la308BbIl paspAa.

N3mepeHune cuibl TOKA aMnepmeTpoM.



N3mepeHune HanpaXKeHUA BOIbTMETPOM.

PeocTaT 1 MarasuH conpoTUBAEHUN.

B3anmopaencTeme NOCTOAHHbIX MarHUTOB.

MogaennpoBaHne HEBO3MOXKHOCTU pa3geieHnsa NoACOB MarHuTa.

MogaennpoBaHMe MarHUTHbIX NOJIe NOCTOAHHbIX MAarHUTOB.

OnbIT IpcTeaa.

MarHuTHoe noJsie ToKa. DNeKTPOMarHuT.

[encTene MarHUTHOrO NOAA Ha NPOBOAHMUK C TOKOM.

dneKTpoaBuraTeib NOCTOAHHOTO TOKA.

NccnepoBaHume ABNEHWUIN 3N1EKTPOMArHUTHON MHAYKLUMW.

OnbiTbl Papages.

3aBMCUMMOCTb HanpaBAeHUA MHAYKLUMOHHOTO TOKA OT YCI0BUI €ro BO3HUKHOBEHMS.
DneKTporeHepaTop ToKa.

JlabopamopHsie pabomel U orbiMel.

OnbITbl N0 HABNOAEHMIO 33 SNEKTPU3aLMEN TeN NPOBOAHUKOB U NPU CONPUKOCHOBEHUMN.
JenctBne nccnegoBaHna NpUBOLANUT K MOABAEHUIO NOMEN HA NPOBOAHMKAX U AUINEKTPUKAX.
CbopKa 1 NpoBepKa 3N1EKTPUYECKOM Lenu NoCTOAHHOIO TOKa.

N3mepeHune n peryanpoBKa CUbl TOKA.

N3mepeHune n peryninpoBaHmne HanpaxXeHus.

NccnepoBaHme B 3aBUCMMOCTM OT CUJIbl TOKA, MAYLLLETO Yepes pe3ncTop, OT pe3ncTopa
COMPOTMB/IEHUA N HANPAXKEHUA HA pe3ncTope.

OnbITbl, AEMOHCTPUPYIOLLME BO3AENCTBME NPOBOAHMKA Ha €r0 AJIMHY, NAOLWAAb NONEPEYHOrO
CeYeHuMa 1 maTepman.

lpoBepKa NpaBua CIOKEHUA HANPAXKEHM NPU NOC/eA0BaTEIbHOM COeAUHEHUMN ABYX
pe3ncTopos.

MpaBuia NPoOBEPKM CUbI TOKA NPU NapannenbHOM COeAUHEHUN PE3UCTOPOB.
OnpegeneHne paboTbl OTKAKOYEHMA TOKA, MAYLLETO Yepe3 pe3ncTop.

OnpepgeneHne MOLWHOCTU TOKA, MCNOIb3YEMOTO Ha pe3ncTope.

NccnepoBaHme 3aBUCUMOCTU CUAbI TOKA, MAYLWLETO Yepes3 NaMMOoYKy, OT HaNpPAXKEHMA Ha Hel.
Onpepenenune KM/ HarpesaTens.

NccnepoBaHMe MarHMTHOrO B3aMMOAENCTBMA NOCTOSAAHHbIX MarHUTOB.

MN3yyeHne MarHUTHbIX Noiel NOCTOAHHbIX MAarHUTOB NPU UX 06 beAMHEHUN N PA3aeNEeHUN.
MpoBepbTe AENCTBUE BKAKOUYEHWNS TOKA HA MArHUTHYIO CTPEJIKY.

OnbITbl, L&MOHCTPUPYLOLLME CUNY B3AUMOAENCTBUA KAaTYLKM C TOKOM U MarHUTHOM CUNOM TOKa
W HanpaB/IeHMEM TOKa B KaTyLUKe.

N3yyeHne nencTBMA MarHUTHOTO NOAA HA NPOBOAHMKE C TOKOM.

KoHcTpynpoBaHue u nsyyeHme paboTtbl aneKTpoaBUraTens.

N3mepeHmne KM/ anekTpoaBurateibHOM YCTaHOBKMU.

OnbITbl NO UCCNEL0BAHMIO ABNEHUI SNEKTPOMATHUTHOM MHAYKLMU: UCCIe40BaHNE N3MEHEHUN
3HAYeHWUI U HanpaBAeHUA MHAYKLMOHHOTO TOKa.

9 KNACC

Paspen 8. MexaHun4yeckme ABNEHUS.

MexaHunyeckoe gsuxeHue. MatepuanbHaa Touka. Cnctema otcyeta. OTHOCUTENBHOCTb
MEeXaHMYECKOro ABUKeHNA. PaBHoMepHoe NnpaMoanHenHoe asunKeHne. HepasHomepHoe
NPAMOAMHENHOe ABUKeHne. CpegHAA U MTHOBEHHAA CKOPOCTb Te/la NPU HEPaBHOMEPHOM
OBUXKEHUMN.

YckopeHue. PaBHOYCKOpeHHOE NpAMOIMHeEHoe ABuxKeHMe. CBoboaHoe nageHue. OnbITbl
fanunewn.

PaBHOMepHOEe ABUXKEHME NO OKPYXKHOCTW. Mepuopg u nepmog obpaiieHma. JIMHenHaa n yrnosas
CKOpOCTb. LleHTpocTpemunTeibHOe YCKOpEeHHUe.



MepBbli 3aKoH HbloTOHaA. BTopoii 3aKoH HbloToHa. TpeTuii 3aKoH HbtoToHa. MpuHumn
cynepnosnuunm cmin.

Cuna ynpyroctu. 3aKoH 'yKa. Cuaa TpeHuA: cuaa TPEHUA CKONbXKEHUA, CMAa TPEeHUA
HEOXXWAAHHO, ApYyrue BUAbl TPEHWUA.

Crna TAXKeCTU 1 3aKOH MMPOBOrO TArOoTeHUs. YCKopeHue cBoboaHOro nageHus. [puxkeHue
nnaHeTbl BOKpyr ConHua. MepBaa KOCMMYECKana CKOPOCTb. HEBECOMOCTb U NeperpysKku.
PaBHOBecKe matepuranbHoOM ToUKK. AbcontoTHO TBEpAOE Teno. PaBHoBecHe TBEPAOro Tena ¢
3aKpPEnIEHHOM 0Cbo MUKPOdOHA. MoOMEHT cusbl. LLeHTp TaxecTw.

Nmnynbe Tena. MameHeHne umnynbca. Umnynbc cunbl. 3aKOH COXpaHeHuA

MMnynbca. PeakTMBHOE ABUXKEHMeE.

MexaHu4yecKas pabota n mowHocTb. PaboTa cunosas, ynpyrocto, TpeHuaA. CBA3b, IHEPrna u
paboTa. MoTeHUManbHaA sHepPrua Tena, NOAHMMAIOLLErOCA Hag, NOBEPXHOCTbIO

3emnu. NoTeHUMaNnbHAA cnaa ynpyrom Npy*KuHol. KNHeTUYecKas sHeprua. Teopema o
KMHETUYECKOM 3HEPTrMnN. 3aKOH COXPaHEHMA 3KONOTMYECKON SHEPTUMN.

LemoHcmpayuu.

HabntoaeHne 3a MexaHMYECKMM ABUMKEHNMEM OTHOCUTENBHO TE/A Pa3HbIX TEN OTCYeTa.
CpaBHeHMe nyTel U TPAaeKTOPUIA ABUMKEHNA O4HOMO M TOFO *Ke Tesia pa3HbIX TeN OTCYeTa.
N3mepeHme CKOPOCTU N YCKOPEHUE NPAMOJIMHENHOIO ABUKEHMA.

NccnepoBaHme NPM3HAKOB PaBHOYCKOPEHHOTO ABMXKEHUA.

HabntoaeHne 3a ABUKEHUEM TEA MO OKPYKHOCTY.

HabntoaeHne 3a MeXaHMYECKMMM HaNpPaBAEHUAMM, NPOUCXOAALLMMN B CUCTEME OTCHETA
«Tenexka» Npu eé ANIMHE U YCKOPEHUN ABUMKEHUA OTHOCUTENIbHO KabuHeTa pU3nKN.
3aBMCMMOCTb YCKOPEHMA TeNa OT MACCbl TeNa U AENCTBYIOLLMX HA HEFO CUA.
CobntogeHne paBeHCTBa CUA NPU OXpPaHe Ten.

MN3meHeHMe Beca Tesia NP YCKOPEHHOM LBUMKEHUN.

MNepenayva Mmnynbca NPU KOHTAKTE C TE.

MNpeobpa3oBaHuMA aHePTrMK NpK 06y4eHUN Ten.

CoxpaHeHue nmnysibca NpPu Heynpyrom OCBeLLLEHUN.

CoxpaHeHne nmnynbca Npy abCcoNtoTHOM CKaTUMN.

HabntogeHne peakTUBHOIO ABUMKEHUS.

CoxpaHeHne XMMNYeCKoM 3Heprum npmn cBo604HOM NageHun.

CoxpaHeHne TEXHUYECKOM SHEPTUN NPU ABUMKEHUN TeNa NOANPYKUHEHDI.
JlabopamopHsie pabomeol U onbimel.

KoHcTpymnpoBaHUWe TpaKTa oA pa3roHa M NpoaaeHUA ABUMKEHUSA LIAPUKA UNU TENIEKKMU.
OnpeaeneHne cpepHer CKOPOCTU CKOMbXKEHUA BpycKa UNK ABUMKEHMA WAPMKA NO HAKNOHHOM
NAOCKOCTU.

OnpegeneHne yCKOPeHUA Tena Npm PaBHOYCKOPEHHOM ABUXKEHMU NO HAKNOHHOM NAOCKOCTH.
NccnepoBaHMe 3aBUCMMOCTM NYTU OT BPEMEHW NPU PAaBHOYCKOPEHHOM ABUXKEHUM 6e3
Ha4Ya/IbHOM CKOPOCTY.

MpoBepKa rmnoTesbl: €CAn NpPU PaBHOYCKOPEHHOM ABUKEHUM 6e3 HayaNbHOM CKOPOCTU MyTH
OTHOCATCA KaK K pALY HEYETHbIX YMCen, TO COOTBETCTBYHOLLME MPOMENKYTKU BpEMEHU
COBMaAatoT.

NccnepoBaHme 3aBUCUMOCTU CU/Ibl TPEHUSA OT CUJIbl HOPMAJIbHOTO AaBAEHUA.
OnpegenerHne KoappUUMEHTa TPEHUA CKONbKEHMA.

OnpeaeneHune *KECTKOCTU NPYKMUHbI.

OnpegeneHune cubl TPEHUA NPU ABUKEHUM TeNa NO rOPU30HTA/IbHOM NOBEPXHOCTU.
OnpegeneHne paboTbl yNnpyrocTn U CUbl NPpU NoAbeEME rpy3a C UCNOJIb30BAHNEM
HEenoABUXHOIo M NOABUMKHOIO 6G0KOB.

N3yyeHre npaBa cOXpaHeHMA SHEPTruun.

Paspen 9. MexaHunyeckue KonebaHUA 1 BOHbI.



KonebatenbHoe asukeHne. OCHOBHbIE XapaKTEPUCTUKM U3MEHEHUA: NEPUOS, YacToTa,
amnantyga. Matematuyeckue m npy*KMHHble MaaTHUKKU. MpeBpalleHmne aHeprum npum
nepemeHHOM ABUMKEHUN.

3aTyxatowme KonebaHuA. BbiHyKAeHHble KonebaHuA. PesoHaHc. MexaHnyeckue

BOJIHbl. CBOMCTBA MeXaHUYECKMX BO/H. MpoaonbHbIe U NonepeYHble BOJIHbI. JaMHA BOSH U
CKOPOCTb MX pacnpocTpaHeHna. MexaHU4ecKne BO/IHbl B TBEPAOM Tese, CeMCMUYECKUE BOHDI.
3BYK. [POMKOCTb 3BYKa M BblicOTa TOHa. OTparkeHue 3ByKa. MHPpa3BYK U yAbTpa3ByK.

LemoHcmpayuu.

HabntogeHue 3a uU3SMeHeHMeM CU/bl TENA YYUTbIBAET CUAY TAXKECTU U YNPYrocTb.
HabntogeHune 3a uUsmeHeHMEM [aBNEHUA HA HUTU U Ha NPYXKUHE.

HabntoaeHune BbiHYXAEHHbIX KONebaHMn N pe3oHaHca.

PacnpocTpaHeHuMe gAMHHbIX U NonepeYHbIX BOMH (Ha moaensx).

HabntoaeHue BbICOTbI 3ByKa B 3aBUCMMOCTM OT 4acTOTbl.

AKYCTUYECKMI pe30oHaHC.

JlabopamopHseie pabomel u onsimel.

OnpeaeneHve NepuoaAnNYHOCTU N NepMoaa U3IMEHEHUA MAaTEMATUYECKOrO MaATHMKa.
OnpeaeneHve NepuoanNYHOCTU N Nepmnoga KonebaHu NPyKMHHOTO MaATHUKa.
NccnepoBaHne 3aBUCMMOCTM Nepuoaa U3SMeHeHA NOABELWEHHONO rpy3a OT AJIHbI HUTH.
NccnepoBaHme 3aBUCMMOCTM Neproaa U3MEHEHUA NPYXKMUHHOTO MAATHUKA OT Macchl rpys3a.
MpoBepKa HE3aBUCMMOCTM NEPUOLA USMEHEHMA HArpy3KKU, NOLBELEHHOIO K HUTK, OT Macchbl
rpysa.

OnbITbl, AEMOHCTPUPYOLWMe nepmnos HecTabunbHOCTU NPYHKMHHOTO MAATHUKA OT Macchbl rpy3a u
YKECTKOCTM NPYKUH.

N3mepeHune yckopeHna cBob6oaHOIo NnageHums.

Pasgen 10. DneKTpomarHMTHOE NoJie U 31eKTPOMATrHUTHbIE BOJIHbI.

dneKTpoMarHMTHoe nose. IN1eKTPOMarHUTHble BO/HbI. CBOMCTBA 3/IEKTPOMArHUTHbIX

BOJIH. LLIKana aneKTpomarHMTHbIX BOAH. Icnoab30BaHME 3N1E€KTPOMArHUTHbLIX BOJIH 15 COTOBOM
CBA3M.

dneKTpoMmarHuTHas npuposaa ceeta. CKopocTb cBeTa. BosHOBbIE CBOMCTBA CBETa.

JemoHcmpayuu.

CBOWMCTBA 3N1E€KTPOMArHUTHbIX BOJIH.

BonHoBbIe cBOMCTBA CBETA.

JlabopamopHsie pabomeol U onbimel.

MN3yyeHne CBOMCTB 31€KTPOMArHMUTHbIX BOIH C MOMOLLbIO MECTHOro TenedpoHa.
Paspen 11. CBeToBble ABNEHUA.

JNlyyeBasa mopenb ceeTa. UcTouHMKM cBeTa. [paAMmoanHenHoe pacnpocTpaHeHme
cseTa. 3atmeHuna ConHua u JlyHbl. OTpaxeHue ceeTa. [110cKoe 3epKano. 3aKOH OTpaXKeHuA
cBeTa.

MNpenomneHune ceeTa. 3aKOH nNpesiomneHuns ceeta. lNonHoe nccnegoBaHne oTpaxKeHmA
cBeTa. Micnonb3oBaHWe MNOAHOIO BHYTPEHHEro OTPaXKeHMA B ONTUYECKMX CBETOBOAAX.
NnH3a. Xoa nyyeit B inH3e. OnTuyeckan cuctema ¢oToannaparta, MMKpPOCKona u
Teneckona. [nas Kak ontnyeckas cmctema. banM3opyKocTb M AaibHO30PKOCTb.
Pa3norkeHune 6enoro ceeta B cnekTpe. OnbiTbl HotoTOHA. ChoxKeHne CneKkTpanbHbIX
uBeToB. Jucnepcua ceeta.

LemoHcmpayuu.
MpamonnHeHoe pacnpocTpaHeHne cBeTa.
OTparkeHune cBeTa.



MonyyeHne N306paKeHnit B NIOCKOM, BOTHYTOM M BbIMyK/I0M 3epKanax.

NMpenomneHune ceeta.

OnNTUYeCKNi CBETOBOA.

Xopa nyyen B cobmpatoLen nHse.

Xona nyyen B paccenBatoLLen INH3eE.

MonyyeHne n306parKeHns C MOMOLLbIO JINHS.

MpuHuMn aencTena poToannapaTta, MMKPOCKONA M Teneckona.

Mogenb rnasa.

PasnoxeHne 6enoro ceeta B CNeKkTpe.

MonyyeHue 6enoro ceeta Npu COCTaBNEHMUM CBETA PA3HbIX LBETOB.

JlabopamopHsie pabomeol U onbimel.

MN3yynTe yron oTparkeHmsa CBETOBOTrO Jyya OT yraa nafeHus.

MN3yyeHne xapaKTepUCTUKN N306parkeHna NnpegMmeTa B NJIOCKOM 3epKane.

N3yunte yron npenomneHmna CBETOBOro /iyda OT yr/ia NafeHuA Ha rpaHnLe «BO34YX—CTEKA0.
MonyyeHune n30b6parkeHnii C NOMOLLbH COOMPAIOLLLEN INH3bI.

OnpeaeneHne GOKYCHOro pacCToAHMA U ONTUYECKOM CUJIbl COBMPAIOLLMX TUH3.

OnbITbl NO pPa3NoXKeHUto 6enoro ceeTa B CNeKTpe.

OnbITbl NO BOCNPUATUIO LBETA NPEeAMETOB NPU X HabatoaeHUM Yepes LBETOBbIE GUALTPbI.
Paspen 12. KBaHTOBbIE ABAEHUA.

OnbITbl Pe3epdopaga n nnaHetapHaa mogenb atoma. Mogenb atoma bopa. McnyckaHue un
COTPYAHMYECTBO aTOMa cBeTa. KBaHTbl. JIMHeNYaTble CNEKTPbI.

PagnoaktuBHoOCTb. Anbda, 6eTa- u ramma-usnyyeHuma. CtpoeHme aToMHoro agpa. HyknoHHas
MOZAeNb aTOMHOro aapa. M3otonel. PagnoaktmeHble ABneHuA. Mepuog noaypacnaga aTOMHbIX
agep.

AnepHble COCTOAHMA. 3aKOHbI COXPaHeHMA 3apPAL0BOIro U MacCOBOro HaceNneHnA. IHeprma cBasmn
aTOMHbIX Agep. TpaHCMOPTHbIE NEPEBO3KU M 3HepPrmna. Peakumu CMHTE3a U AeneHns

agep. NcTtouHuKM aHeprnm ConHua 1 3B€34,

ApepHana aHepreTuKa. JeincTBns pagmoakTUBHbBIX M3YYEHWUIA Ha *KUBble OPraHU3Mbl.

JemoHcmpayuu.

CnekTpbl AOCTUXKEHUA M NAPTHEPCTBA.

CnekTpbl Pa3/INYHbIX Fa30B.

CnekTp BenmkobputaHuu.

HabntogeHune TpekoB B Kamepe BunbcoHa.

PaboTa CHETYMKA MOHUIUPYIOLLUX U3TYHEHUTA.

Pa3paboTKa NpoeKTOB CO34aHNA MUHEPAJIOB U MPOAYKTOB.

JlabopamopHsie pabomeol U onbimel.

HabntogeHne cnAOWHbIX U IMHEAYATbIX CMEKTPOB CUTHA/OB.

WNccnepoBaHue TPEKOB: N3MepPeHME SHEPTMM YacTUL, MO TOPMO3HOMY NyTu (No doTorpaduam).
N3mepeHune pagmoakTnsHoro GpoHaps.

MNoBTOPHO-0606LLAOLLNI MOAY b,

MosTOpHO-0606LWAOWMIA MOAYNb NPeAHa3HAYeH ANA cUcTeMaTm3aunmn n 06o6uieHna
npeAMETHOro CoAepPKaHMNA N ONbITa AeATENbHOCTU, NPUOBPETEHHOTO NPY U3yYEHUUN BCETO
Kypca OU3KNKKM, a TaKKe 41A NOATOTOBKM K 06LerocyaapcTtBeHHOMY 3K3aMeHy no ¢dusnke ana
y4yalumxcsa, BbIbpaBLUMX 3TOT y4ebHbIN NpeameT.

Mpw U3y4eHUM SaHHON MOAYNA PeanmsyoTca U CUCTEMATUIUPYIOTCA BUAbI AEATENbHOCTH, Ha
OCHOBE KOTOPbIX 06ecrneymBaeTcs 4OCTUKEHME NPeaMETHbIX U MeTanpeaMETHbIX PE3Y/IbTaTOB
0by4eHuns, NPUMEHAETCA eCTeCTBEHHOHAYYHaA IPAaMOTHOCTb: OCBOEHWE HAY4YHbIX METOA08B
nccnenoBaHUA NPUPOAbI U TEXHUKU, BNAAEHNE METOAAMMU, 0B BACHAILWMMU PU3NYECcKMe
ABNIEHUA, NPUMEHEHME NOJTYYEHHbIX 3HAHWUN, peLleHne 3a4a4, B TOM NepeyeHb KayecTBEHHbIX U
3KCNEPUMEHTA/IbHBbIX.



MPUHUMNNANbHO AEeATENbHOCTHbIM XapaKTep AaHHOrO pa3genia peanm3yeTcs 3a cYeT TOro, YTo
obyyatoLmecs BbINONHAIT 3a4aHUA, B KOTOPbIX OHM NOJyYatoT:

Ha OCHOBE NOJIyYEHHbIX 3HAaHMI PAacno3HaBaTb M HAY4YHO OOBACHATL U3MYECKUNE ABNEHMUA B
OKpy»KatoLel cpese 1 NoBCceaHEBHOM KU3HU;

MCMNO/Ib30BaTb Hay4yHble METOAbI UCCNef0BaHMA GU3MYECKMX NOKa3aTeel, B TOM Yncae anaa
NPOBEPKM FMMNOTE3 U MNONYYEHUA TEOPETUYECKMX BbIBOLOB;

06DBACHATb HAay4YHbIe OCHOBbI, HANPUMEP, CaMble BaXKHble LOCTUMKEHUSA COBPEMEHHbIX
TEXHOIOTUM, MPAKTUYECKOTO MCNO/Ib30BAHMNA PA3IMYHbIX MCTOYHUKOB SHEPTUN HA OCHOBE
3aKOHa TpaHCcHOPMaLLMM U COXPAHEHMA BCEX U3BECTHbIX BUAOB SHEPTUN.

TEMATUYECKOE NTIAHUPOBAHUE

7 KNACC
Ne  HasBaHue pasgenos u Tem KoanyecTso 4acos DNEeKTPOHHbIE
n/n  nporpammei Bcero KoHTponbHble TMpaktuueckue (WM$posbie)
paboTbl paboTbl obpasoBaTesibHble
pecypcbl
Paspen 1. dn3nka n ee posib B NO3HAHUKN OKPYXKAKOLWETO MUpa
1.1 ®u3unKa - HayKa o npupoge 2 bubanoteka LLOK
https://m.edsoo.ru/7f41
6194
1.2 ®dusnyeckme pasmepol 2 1 bubanoteka LLOK
https://m.edsoo.ru/7f41
6194
1.3 EcTecTBEHHOHAy4HbIM 2 1 Bubnmoteka LLOK
MeTOo/, MO3HaHKUA https://m.edsoo.ru/7f41
6194
UTtoro no pasgeny 6
Paspen 2. NepBoHa4YasibHble CBEAEHWNA O NOCTPOEHMNN BELLECTBA
2.1 CrtpoeHue BewecTBa 1 Bubnnoteka LLOK
https://m.edsoo.ru/7f41
6194
2.2  [suxeHune un 2 1 Bubnunoteka LLOK
B3aMMOEeNCTBMe YacTul, https://m.edsoo.ru/7f41
UMeIoT 3HaYeHue 6194
2.3 ArperaTHble COCTOAHUA 2 Bubnunoteka LLOK
BeL,ecTs https://m.edsoo.ru/7f41
6194
UTtoro no pasgeny 5
Pasaen 3. [iBMKeHUE U B3anmoaencTeme Ten
3.1 MexaHun4yeckoe apuxeHue 3 Bubnmorteka LOK
https://m.edsoo.ru/7f41
6194
3.2 WNHepumsa, macca, 4 1 Bubnnoteka LLOK
CBETU/IbHUKM https://m.edsoo.ru/7f41
6194
3.3 Cwuna. Buabl cmn 14 1 2 Bubnnoteka LOK

https://m.edsoo.ru/7f41

6194


https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Ne  HassaHue pasgenos n tem Konnvectso 4yacos

DNEeKTPOHHbIe

n/n  nporpammei Bcero KoHTponbHble TMpaktuueckue (LM$poBbie)

paboTbl paboTbl

UTtoro no pasgeny 21
Paspen 4. [laBneHune TBEPAbIX TEN, *KUAKOCTEN U ra3a

4.1 [OdasneHue. [epenaya 3
AasneHua TBEpAbIMKU
TeNamm, XULKOCTAMMU U
rasammu

4.2 [laBneHue XUOKOCTU 5

4.3 AtmocdepHoe gasneHne 6

4.4 [leiAcTBUE KNAKOCTU U 7 1 3
rasa Ha NOrpy»XéHHoe B
HUX Teno

UTtoro no pasgeny 21

Pasgen 5. PaboTa 1 MOLWHOCTb. IHeprus

5.1 PaboTa 1 MOLLHOCTb 3 1
5.2 [pocTble mexaHn3Mbl 5 1
5.3 MexaHunyeckada aHeprna 4 1 1
UToro no pasgeny 12

PesepBHOe Bpems 3

OBLWIEE KO/TMYECTBO YACOB 68 3 12

Nno NMPOrPAMME

8 KNNACC

Ne HasBaHue Konnyectso 4yacos

n/n pasgenos u Tem Bcero KoHTponbHble MpaKkTnyeckune
nporpammesl paboTbl paboThbl

Pasgen 1. TennoBsble ABNEHUA

1.1 CrpoeHune n 7

CBOWCTBA BELLECTB
1.2 Tennosble npoueccol 21 1 5
UTtoro no pasgeny 28

Paspen 2. dneKkTpuyeckue U MarHUTHbIE ABEHUA

obpasoBaTtesibHble
pecypcbl

bubanoteka LLOK
https://m.edsoo.ru/7f41
6194

Bubnnoteka LLOK
https://m.edsoo.ru/7f41
6194

Bubnnoteka LLOK
https://m.edsoo.ru/7f41
6194

Bubnnoteka LLOK
https://m.edsoo.ru/7f41
6194

Bubnmoteka LLOK
https://m.edsoo.ru/7f41
6194

Bubnnoteka LLOK
https://m.edsoo.ru/7f41
6194

Bubnnoteka LLOK
https://m.edsoo.ru/7f41
6194

DNeKTpoHHbIe (undposbie)
obpasoBaTesnbHble pecypcbl

Bubnnoteka LLOK
https://m.edsoo.ru/7f4181ce

Bubnmoteka LOK
https://m.edsoo.ru/7f4181ce


https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

Ne HasBaHue Konnuectso yacos 3neKTpoHHble (umdposble)

n/n pasgaenos v tem Bcero KoHTponbHbie MpakTuueckue obpasoBaTe/ibHble pecypchbl
nporpammol paboTbl paboTbl

2.1 dneKkTpuyeckue 7 1 Bubnunoteka LLOK
3apAgHble https://m.edsoo.ru/7f4181ce
YCTPOMCTBA.

3apﬂ)KeHHbIe TENA U
nx Bsammop,eﬁcmme

2.2 TNOCTOAHHbIN TOK 20 1 7 bubanoteka LLOK
https://m.edsoo.ru/7f4181ce

2.3 MarHuTHble ABneHna 6 1 1,5 Bubnnoteka LLOK
https://m.edsoo.ru/7f4181ce

2.4 DneKTpOMarHuMTHaa 4 Bubnmoteka LLOK

MHAYKUUSA https://m.edsoo.ru/7f4181ce

UTtoro no pasgeny 37

PesepBHOe Bpems 3

OBLLEE KO/TMYECTBO 68 3 14,5

YACOB MO MNMPOIrPAMME

9 KNACC

Ne  HasBaHue Konunuectso yacos dneKTpoHHble (umdposble)

n/n  pasgenos u Tem Bcero KoHTposibHble MpakTuyeckme obpa3oBaTesibHble pecypcbl
nporpammel paboTbl paboTbl

Pazgen 1. MexaHn4yeckue aBneHus

1.1 MexaHunyeckoe 10 1 Bubnnoteka LLOK
ABUMKEHME U https://m.edsoo.ru/7f41a4a6
crnocobbl ero
onuncaHus
1.2 Bsaumogeincteue 20 1 3 Bubnnoteka LLOK
Ten https://m.edsoo.ru/7f41a4a6
1.3  3aKoHbl 10 3 Bubnnoteka LLOK
COXpaHeHun https://m.edsoo.ru/7f41a4a6
UTtoro no pasgeny 40

Paspen 2. MexaHunyeckne KosnebaHuA U BOJTHbI

2.1 MexaHn4yecKkune 7 3 Bubnnoteka LLOK

KonebaHus https://m.edsoo.ru/7f41a4a6
2.2 MexaHunyeckue 8 1 3 Bubnmoteka LOK

BOJ/IHbI. 3BYK https://m.edsoo.ru/7f41a4a6
UToro no pasgeny 15

Pasgen 3. dneKTpomarHMTHOE NoJie N 31IeKTPOMATrHUTHbIE BO/HbI

3.1 DneKTpomarHuTHOe 6 2 bubnnoteka LLOK
none m https://m.edsoo.ru/7f41a4a6
9/IeKTPOMArHuTHble
BOJIHbI

WToro no pasaeny 6

Paspen 4. CeBetoBble iBAEHUA


https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

No HasBaHune Konnyectso yacos

n/n  pasaenos uTem Bcero KoHTponbHble

nporpammbl paboTbl
4.1 3aKoHbl 6
pacnpocTpaHeHms
cBeTa
4.2  JINH3bI U 6
onTn4yeckme
npubéopbl
4.3 PasmeleHue 3
b6enoro cseTa B
cnekTpe
UTtoro no pasgeny 15
Paspen 5. KBaHTOBbLIE ABNEHUA
5.1  WUcnyckaHune u 4
COTPYAHMYECTBO
aToma cBeTa
5.2 CrpoeHue 6
aTOMHOro Agpa
5.3 ApepHble 7 1
COCTOAHUA
UTtoro no pasgeny 17

Pasgen 6. MoBTopHO-0606WatOLWNI MOAY b

6.1 T[losTOpeHune n 9
oboblieHne
coAepKaHua Kypca
dn3mnKn 3a 7-9
Knacc

UTtoro no pasgeny 9

OBLLEE KO/IMYECTBO 102 3
YACOB MO NMPOrPAMME

NOYPOYHOE NNAHUPOBAHUE

INeKTpOoHHble (undposble)
MpakTuueckue 0DPasoBaTenbHbie pecypce

paboTbl
2 bubanoteka LOK
https://m.edsoo.ru/7f41a4a6
3 bubanoteka LLOK
https://m.edsoo.ru/7f41a4a6
2 Bubnnoteka LLOK
https://m.edsoo.ru/7f41a4a6
1 Bubnnoteka LLOK
https://m.edsoo.ru/7f41a4a6
1 Bubnmoteka LLOK
https://m.edsoo.ru/7f41a4a6
1 Bubnnoteka LLOK
https://m.edsoo.ru/7f41a4a6
2 Bubnnoteka LLOK
https://m.edsoo.ru/7f41a4a6
27

7 KNACC
Ne Tema ypoka Konunyectso yacos
n/n Bcero KoHTposibHble  [paKTuyeckume
paboThbl paboThbl
1  ®usnKa — Hayka o npupoae. ABneHnsa npupoapl 1
2  dusmyeckue ABieEHUA 1
3  ®usmyeckme N3MepeHUsa n Nx NsmepeHune 1
4  Ypok-uccnegosaHue "UamepeHne TemnepaTtypbl npu 1 1
NOMOLLM XKNAKOCTHOIrO TEPpMOMETPA U AaTUMKa
Temnepartypbl”
5  MeTogpl Hay4yHOro No3HaHuaA. OnncaHne puUsnyecKkoro 1
BO3EeNCTBUA C MOMOLLbIO MoAeNen
6  Ypok-uccneposaHue "MpoBepKa rmnoTesbl: Aa/IbHOCTb 1 1

nonéta wapunKa, NyweHHOro ropnu3oHTasZibHO, TEM 6OI'IbLL|e,


https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/ff09f72a

No
n/n

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27
28

Tema ypoka

yem 6onbLie BbicoTa TPY6bI"

CrpoeHue BewectBa. OnbITbl, AOKa3blBatloWMe CTpOEHME
obbekTa

[BVXKeHune YyacTuL, BelLecTsa

Ypok-uccnegosanue «OnbiTbl MO COBNOAEHUIO TENNOBOTO
pacwmpeHus rasa»

ArperaTH bleé COCTOAHUA BELLECTB

OcobeHHOoCTH arperaTHbIX yCTpoincTB Boabl. 0606ueHne no
pasgeny «epBoOHaYanbHble CBEAEHUSA O KOHCTPYKLMU
BeLecTsa»

MexaHunyecKkoe aBUXKeHMe. PaBHOMepHOE n
HEpPaBHOMePHOE ABUXKEHUNE

CKropocTb. EgMHMLLBI CKOpOCTH

Pacuer nyTn n BpemeHun gsnxxeHuna

MHepuma. Macca — mepa MHEPTHOCTU Ten

MnoTHOCTb BelwecTBa. PacyeT maccol 1 obbema Tena no ero
NOTHOCTU

NabopaTtopHan paboTa «OnpeaeneHne NAOTHOCTM TBEPAOrO
Tena»

PeweHune 3apaum no teme «[1O0THOCTb BeLlECTBa»

Cunna KaKk xapaKTepucTuKa Bsammogencremna Ten. Cuna
ynpyrocTtu. 3akoH lNyka

NabopaTopHasa paboTa «MN3yuyeHne 3aBUCMMOCTH
nonoxeHus (aepopmaumn) NPy*KMH OT NPUIONKEHHON
CUNbI»

[[ABneHue TAroteHma. Cnna CNOKHOCTU

CBA3b CUNbI MEXKAY TAXKECTbIO M Maccol Tena. Bec Tena.
PeweHune 3agaum no teme "Cuna Taxkectn"

Cuna TaxecTn Ha APpyrunx nnaHeTax. dusnyeckune
XapPaKTEPUCTUKUN NNTAHETDI

MU3amepeHune cua. QuHamomeTp

Bec tena. HesecomocTb

CnoKeHune aByxX CWUJ, HANPaB/IEHHbIX MO OA4HOMN NPSMON.
PaBHogelcTBYIOWAA cMAa

PewweHune 3agaun no teme "PaBHoaencTeyoLLaa cnna'
Cuna TpeHua u ee suabl. ObyyeHne B Npupoae U TEXHUKe

KonunyectBo 4yacos

Bcero KoHTponbHble  [lpakTuyeckme
paboTbl paboTbl


https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

No
n/n

29

30

31

32

33

34

35

36

37

38

39

40
41

42

43

44

45

46
47

48

49

Tema ypoka

NabopaTtopHas paboTa «M3yyeHne 3aBUCUMOCTH CUbI
TPEHWA CKOJIb}KEHMA OT CUAbI AaBNEHUA N XapaKTepa
COMPMKACAOLWMXCA KOHTAKTOB»

PelweHue 3agaun no onpeaeneHuo PpaBHOAENCTBYOLLEM
cunbl

PeweHune 3agay no Temam: «Bec Teno», «paduyeckoe
n3obparkeHune cnuny», «Cunbi», «PaBHogencTBYyOLWAA CUNA»

KoHTponbHan paboTa no Temam: «MexaHu4yeckoe
ABUKeHne», «Macca, ocBelieHune, «Bec Tenoy,
«paduryeckoe nsobparkeHune cun», «Cunbi».

[aBneHne. BO3MOXHOCTM ynpasaeHna n yBeanyeHunsa
AasBneHuna

[aBneHue rasa. 3aBUCUMOCTb 4aB/IEHUA ra3a oT 06bema,
TemnepaTypbl

MNepepgava AaBneHUA TBEPAbIMM TENAMMU, HKUAKOCTAMM U
rasamu. 3aKoH lMackansa

[aBneHune B XXNOKOCTU U CUJIbHbIM B3rnAag, Bbi3aBaHHOE
TAXKeCTblo

PeweHue 3agaun no teme «[laBneHne B *KUAKOCTU U rase.
3aKoH Mackana»

Coobuwatolmeca cocyapl

FMAapaBANYECKUIA Npecc

MaHomeTpbl. MopLIHEBON KUAKOCTHbIN HAcOC

ATmocdepa 3emnu 1 ee cylLecTBoBaHMe

Bec Bo3ayxa. ATmocdepHoe gasneHune

N3mepeHne atmochepHoro aasneHus. OnbiT Toppuyennu

3aBMCUMOCTb aTMOCHEPHOro 4aB/EHUA OT BbICOTbI Hag,
ypoBHEM MopSA

BapomeTp-aHepoua. ATmocdepHoe AaBNeHNE Ha PasHbIX
BbICOTaX

PeweHune 3agaun no teme "AtmocdepHoe gasneHue"

ﬂ,eﬁCTBMe KNOKOCTU U Fa3a HANOJIHAET UX Tena.
ApxnmepoBsa cmna

NabopaTtopHan paboTa «OnpeaeneHune BbiTanKknBatoLwemn
CWAbl, AENCTBYIOLLEN Ha TEN0, MOrPYXKEHHOE B }KUAKOCTb»

NabopaTopHas paboTa no Teme «MUccnegosaHme
3aBMCMMOCTM Beca Tena B BOAe OT 06bema NOrpy*KeHHoM B

KonunyectBo 4yacos

Bcero KoHTponbHble  [lpakTuyeckme
paboTbl paboTbl


https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

Ne

n/n

50

51

52

53

54

55

56

57
58

59

60

61

62

63

64

65

66

67

68

Tema ypoka

XNOKOCTb 4aCTu Tena»

MnaBaHue Ten

NabopaTopHaa paboTa "KoHCcTpynpoBaHMe apeomeTpa nan
KOHCTPYMPOBAHME NI0LAKM U onpeaeneHue ee
rpysonogbemHocTn"

PeweHune 3aga4y no Temam: «MnasaHue cyaos..

Bo3sayxonnaBaHue», «JaBieHune TBepAbIX TEN, XKUAKOCTEN U

rasos»

KoHTponbHan paboTta no teme «[laBneHune TeBepapix Ten,
KUOKOCTEN U ra3oB»

MexaHun4yeckan paboTa

MowHOCTb. EANHULbI AeATeNbHOCTH

Ypok-uccneposaHue "Pacyét rpoOMKOCTH, pa3BuMBaeMon npu

noabéme no nosopoty"
MNpocTtble mexaHM3mbl. Pblvar. PaBHoBecue cun Ha pblyare

Pbluaru B TexHUKe, b6bITy U Npupoge. JlabopaTopHasa paboTta

«MccnepoBaHue ycnoBuiA paBHOBECUSA pblyara»

PelwweHune 3apgaum no tTeme «Ycnosme paBHoBeCUA pblyara»

KoadpdumumneHT nonesHoro AencTema mallunHbl.
NabopaTtopHan paboTa «M3mepeHne KM HaknoHHON
NAIOCKOCTU»

PeweHune 3agaun no teme «PaboTa, mouHocTb, KMA»

MexaHu4ecKan aHeprua. KuHeTUYeckan 1 noTeHuManbHas
sHeprusa

3aKOH O COXpPaHEeHWU 3KOI0TUYECKON SHEPTUM

YPOK-3KCNEPUMEHT No Teme "IKcnepmmeHTanbHoe
onpeaeneHne U3sMeHeHMA KUHETUYECKON U HaAeKHOM
SHEpPruun Npu CKaTbiBaHMM TeNa No HaKAOHHOM naockocTH"

KoHTposbHas paboTa no Teme «PaboTa 1 MOLWHOCTb.
JHeprma»

Pe3sepBHbIi ypoK. PaboTa c TeKCTamu Mo Teme
"MexaHunuyeckoe aAsuxeHue"

Pe3epBHbIN ypoK. PaboTa ¢ TekcTamu no teme "[asneHne
TBEPAbIX Te, XuaKocrel m rasa”

Pe3epBHbIN ypoOK. PaboTa ¢ TekcTtamu no teme "PaborTa.
MolHocTb. IHeprua”

OBLUEE KOJTMHECTBO HYACOB MO NMPOrPAMME

KonunyectBo 4yacos

Bcero KOHTpONbHbIE
paboTbl

T

68 3

MpaKkTnyeckme
paboTbl

0,5

0,5

12


https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KNIACC

Ne Tema ypokKa Konunyectso 4acos
n/n Bcero KoHTponbHble  MpakTUyecku
paboTbl paboTbl

1 OcCHOBHbIe NONOXKEeHMA MOﬂeKyﬂﬂpHO-KMHETW—IeCKOﬁ TeEopUN n 1
X aKCNeEpUMeHTaibHble NoATBEPKAEHUA

Macca 1 paamepbl aTOMOB U MONEKYA 1
Mogaenu TBEPAOro, *KMAKOro M ra3oobpasHOro CoOCToAHUA 1
BELLECTB.

4  ObbacHeHWe CBOMCTB TBEPAOrO, *KUAKOro M ra3oobpasHoro 1
BELLLEeCTBA HAa OCHOBE OCHOB MONEKYNAPHO-KMHETUYECKOM
Teopum

5 Kpuctannmyeckme n amopoHble Tena 1

6  CmaumBaHue M KanuUNAApPHOCTb. [TOBEpPXHOCTHOE HaTAXKeHne 1

7  Tennosoe pacwupeHune u cxkatne 1

8 TemnepaTypa. Temnepatypa CBA3M /1A USMepPeHna ckopoctn 1

YyacTuL, ABUKEHUA
9  BHyTpeHHAs sHeprua. Cnocobbl U3MEHEHUsI BHYTPEHHEN 1
SHepreTukn
10 Bwuapl Tennonepenaym 1
11 YpoK-koHdpepeHums «lpaKTMYeckoe UCnoab3oBaHue 1 1
TENNI0BbIX CBOMCTB BELLECTB U MAaTEPMANOB B LLeNsAX
3HeprocbepexeHns»
12 KoauyecTtBo TeNNOThbl. YaenbHaa TENN0EMKOCTb 1
13 YpasHeHue Tennosoro 6anaHca. TennoobmeH un Tensosoe 1
yBaXKeHue
14 NabopaTtopHan paboTa "UccnepoBaHne AaBneHNM 1 1

TennoobmeHa Npu HarpeBaHUM XON04HOM M ropaven Boapl"

15 PacyeT KosnyecTsa TENIOTbl, HEOOXOAMMOrO ANA Harpesa 1
TeNa U NONy/IAPHOTO MM NPU OXNAXKLAEHUN

16 J/abopaTtopHan paboTa "OnpegeneHne yaenbHoM 1 1
TEN/I0EMKOCTM BelecTsa"

17 SHeprua tonauea. YaenbHaa TensaoTa CropaHma 1

18 TlnaBneHune n oTBepaeBaHUE KPUCTAaNNMYECKMX Ten. YaenbHasa 1
TennoTa nnaaBneHus

19 J/labopaTtopHan paboTa "OnpeneneHue yaenbHoM TENAOTbI 1 1
nnasaeHus nbaa"

20 MapoobpasoBaHue N KoHAeHcauuaA. Ncnapenue 1

21 KuneHwue. YgenbHas Tennota napoobpasoBaHmA m 1


https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

Ne Tema ypoka Konunyectso yacos

n/n Bcero KoHTponbHble  MpakTUyecku
paboTbl paboTbl

KOHAEHCauMmK. 3aBUCMMOCTb TEMMNEPATYPbI OT aTMOCHEPHOTrO
AaBeHus

22 BnaxHocTb Bo3ayxa. JlTabopatopHana pabota "Onpegenenne 1 1
OTHOCUTENbHOM BAa*KHOCTM BOo3ayxa"

23 PeweHune 3a4a4n No onpegeneHno BAa*XHOCTU BO34yXa

24  NMpuHumnbl paboTbl TennoBbix gBuratenei. NMaposas TypbuHa. 1
[BuraTenb BHYTPEHHWUI BHYTPEHHUM

25 KNA tennosoro gsuratend. TennoBble ABUraTenn u 3awmTa 1
OKpyrKatoLen cpeapl
26 3aKOH coxpaHeHus U npeobpasoBaHMA IHEPrUKN B TenoBbiXx 1

npoueccax

27 MoprotoBKa K KOHTPOAbHOM paboTe no Teme "Tennosblie 1
ABNEHUA. UI3MeHeHMe arperaTHbIX cOCToaHMR"

28 KoHTponbHana pabota no teme «TensioBble ABAEHUSA. 1 1
N3meHeHMe arperaTHbIX COCTOAHUN»

29 DneKktpusauma ten. [lBa poaa 3NeKTPUYECKMX 3apAL0B 1

30 VYpok-uccnegoBaHue "INeKTpMKa TeN NPOBOLHUKEN U NPU 1 1
COMNPUKOCHOBEHUM"

31 BsaumopaencTeme 3apsarKeHHbIX TeN. 3aKoH KynoHa 1

32 2JnekTpuyeckoe none. HanpaxeHHOCTb BHELUHMX NOAEN. 1

MpPMHLMN Cynepno3snumnmn sNeKTPUYECKUX Nonem

33 Hocutenu snekTpuYecKmx 3apaaoB. dNemMeHTapHbIM 3apAaa. 1
CrtpoeHue aTtoma

34 TIpOBOAHUKN U OUNINEKTPUKNU. 3aKOH O COXPaHEHUM 3apAaa 1

35 PeweHue 338341 N0 NPUMEHEHMIO CBOMCTB 3/IEKTPUYECKMX 1
3apagos

36 DJneKTpUYeckuit ToKk, obecrneynBatowWwmii ero cywecrsosaHue. 1
NCTOYHUKM BOSHUKHOBEHMA TOKA

37 [encTtBus NoO OTKAOYEHUIO TOKA 1

38 VYpok-uccneposaHue "[leiictBue nons Ha NPOBOAHUKN U 1 1
ANINEKTPUKN"

39 DJNeKTpUYECKUI TOK B MeTaN1aX, }UAKOCTAX M ras3ax 1

40 3JneKTpuMYecKana Lenb M ee COCTaBHble YacTn 1

41 Cwna ToKa. JlabopaTtopHan paboTa cuabl "UamepeHune u 1 0,5

peryiMpoBKa ToKa"

42 dneKTpuYeckoe HanpsskeHue. BonbtmeTp. /labopaTtopHas 1 0,5
paboTa "UamepeHune n peryinpoBaHue HanpsKeHuns"

43 ConpoTuB/ieHUe NPOBOAHMKA. YaenbHoe conpoTusaeHmne 1
BellecTsa


https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

Ne Tema ypoka Konunyectso yacos

n/n Bcero KoHTponbHble  MpakTUyecku
paboTbl paboTbl
44 JlabopatopHana paboTta "3aBMCUMOCTb BOSHUKHOBEHMA 1 1

CONPOTUB/IEHUA NPOBOAHMKA OT €ro AJ/INHbI, NONepPeYHoro
ceyeHusa naowaamn u matepmana"

45 3aBMCUMOCTb CUNbI TOKA OT HanpaXeHUA. 3akoH Oma ana 1
y4yacTka uenu

46 JlabopaTopHan paboTa "UccneaoBaHme 3aBUCUMOCTM CUAbI 1 1
TOKa, MAYLEro Yepes pesncTop, OT CONPOTUBNEHUA PE3UCTOPA
W HanpsaxXeHus Ha pe3suctope"

47 TMocnepgosaTtenbHOE U NapannenbHoe coegnuHeHue 1
NPOBOAHMKOB

48 JlabopaTopHan paboTa "lpoBepKa NPaBUA COKEHMUA 1 1
HanpAXeHU Npu Nocneao0BaTeIbHOM COeAMHEHUN ABYX
pesunctopos”

49 JlabopatopHana paboTa "lpoBepKa NpaBuIa CUbl TOKa Npu 1 1

napasnsie/ibHoOM coeaMHEeHUN Pe3ncTopos”

50 PeweHMe 3aga4m No NnpumeHeHUo 3akoHa Oma gna 1
3NEeKTPUYECKUX COeAMHEHNI NPOBOAOB

51 PaboTa 1 MOLWHOCTb OTKAOYEHNA TOKA. 3aKoH dxoyna-JleHua 1

52 JabopaTopHas pabota "OnpeaenenHune pabotbl U mowHocTn 1 1
TOKa"

53 2JneKTpuYeckue uenu u anekTpuyeckasa aHeprua notpebutena 1
B 6bITy. KOpoTKOE 3aK/toueHune

54 TMoparotoBKa K KOHTPO/IbHOM paboTe no Teme "dnekTpuyeckme 1
3apaabl. 3apAXKeHHble TeNa U UX B3aumMoaencTene.
MoCTOAHHbIN TOK"

55 KoHTponbHana paboTta no teme "dneKTpuUyecKme 3apsaapl. 1 1
3apsKeHHble TeNa U Ux B3aumogencrane. MNMocTosHHbIN
npotecc Toka"

56 [locToAHHbIE MarHUTbI, UX B3auMoJencTemne 1

57 VYpok-uccnepoBaHue "M3yyeHue nosiei NocTOAHHbIX 1 1
MarHmTos"

58 MarHutHoe none. MarHuTHoe nose 3emaun u ero 3HavyeHue 1

ANA XN3HU Ha 3emne

59 OnbiT pcTeaa. MarHuTHOe nosne ANA OTKAOYEHUA TOKa 1
MarHuMTHOe noJie KaTyLWKM C TOKOM

60 [lpuMmeHeHMe 31eKTPOMArH1ToB B TEXHUKe. JTabopaTopHas 1 0,5
paboTa "U3yyeHne AencTBMA MarHMTHOIO NOAA Ha NPOBOAHMK
c Tokom"

61 DSnekTpoaBuraTesib NOCTOAHHOrO TOKA. Micnonb3oBaHme 1

3NEeKTpoABUraTeein B TEXHUYECKMX YCTPOMCTBAX U Ha
TpaHcnopTe. JlabopaTtopHan paboTa "KoHcTpynposaHue m
n3yyeHume paboTbl anekTpoasuratenn”


https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

No
n/n

62

63

64

65

66

67

68

Tema ypoka

OnbITbl Papagen. 3aKOH 3NEKTPOMArHUTHON MHAYKUUN.
MNpasnno SleHua
dnekTporeHepaTop. CNocobbl NONYyYEeHUA INEKTPUYECKON

3HEpPruu. DNEeKTPOCTaHLMM Ha BO30OHOBASEMbIX MCTOYHUKAX
3Heprum

KonunyectBo 4yacos

Bcero KoHTpOAbHbIE
paboTbl

MoAroToBKa K KOHTPOAbLHOM paboTe no Teme "dnekTpuyeckne 1

M MarHuUTHble ABneHuna"

KoHTposibHas paboTa no Teme «INeKTpuyeckme u mariutHole 1

ABNEHUAN

Pe3epBHbI YypoK. PaboTa c TekcTamu no teme "Tennosble
asneHua"

Pe3epBHbIN ypoK. PaboTa ¢ TekcTamu no teme "MocTosAHHbIN
TOK"

Pe3epBHbI YpoK. PaboTa ¢ TekcTamu no Teme "MarHutHble
asneHua"

OBLLEE KOJIMYECTBO YACOB MO NPOrPAMME
9 KNACC

No
n/n

10
11

12

13

Tema ypoka

MexaHun4yeckoe aBuxeHne. MatepuasibHas TOYKa

Cuctema otcyeTa. OTHOCUTENBHOCTb MEXaHNYECKOro
ABUMKeHUs

PaBHOMepHOe NpAMONHENHOe ABUXKEHME

HepaBHoMepHOe npAMOUHENHOE ABUXKeHMe. CpeaHasa n
MFHOBEHHaA CKOPOCTb

MpAMONNHEHOEe PaBHOYCKOPEHHOE ABUKEHUE. YCKopeHue

CKOpOCTb NPAMOSIMHENHOIO PABHOYCKOPEHHOTO ABUXKEHUA.
paduK ckopocTn

NabopaTtopHan paboTa "OnpeneneHne yckopeHuma Tena npu
pPaBHOYCKOPEHHOM ABUMKEHWM MO HAaKNOHHOM naockocTn"

CsoboaHoe nageHue ten. OnbiTbl Fannnen

PaBHOMepHOe agBuXKeHMe NO OKpYXKHOCTU. Meproa u
nepuog obpalleHua. JiInHelHaa 1 yrnoBan CKOPOCTb

LleHTpocTpemuTenbHOe yCKopeHune
MepBbli 3aKOH HbloTOHA. BeKTop cubl

BTopoii 3aKkoH HbloToHa. PaBHoAeNCTBYOWAA cMAa

TpeTunii 3aKoH HbtoToHa. Cynepnosuumsa cun

68 2

KonnyectBo yacos

Bcero KOHTpOAbHbIE
paboTbl

=

MpakTHnyeckn
paboTbl

14,5

MpakTnyeckume
paboTbl


https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a

Ne

n/n

14

15

16
17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

Tema ypoka

PewweHune 334341 Mo NPMMEHEHMIO 3aKOHOB HblOTOHA
Cuna ynpyroctu. 3aKoH lyka

PeweHwne 3agaum no teme «Cuna ynpyroctm»

NabopatopHan paboTta «OnpeneneHne 3KecTkocTu
MPYXUHbI»

Cwna TpeHua
PeweHune 3agaun no teme «Cuna TpeHmA»

NabopaTtopHan paboTa "OnpegeneHne KoapduumeHTa
TPEHUA CKONbXKeHns"

PeweHune 3apaum no teme "3akoHbl HbtoToHa. Cuna
ynpyroctu. Cnuna TpeHuma"

Cuna TAXKECTM M 3aKOH MUPOBOTO TATOTEHUA. YCKOpEHue
cBob6oAHOro NageHua

Ypok-KoHbepeHuma "[IBuKeHMEe Ten BOKpyr
rpaBMUTaLMOHHOrO LeHTpa (ConHeyHan cuctema).
Fanaktukun"

PeweHune 3apgay no teme «Cuna TAXKECTU U 3aKOH
BCEMUPHOIO TATrOTEHUNA»

MepBasa KOCMUYECKasA CKOPOCTb. HeBeCcOMOCTb U
neperpysKku

PaBHOBecKe maTepuanbHbIX TodeK. AbcontoTHO TBEpPAOE
Teno. PaBHoBecue TBEPAOro Tesa C 3aKPENIEHHOM OCbio
MUKpOdOHa

MomeHT cuabl. LleHTp TaxecTH

PeweHue 3agaumn no teme « MOMeEHT cunbl. LLeHTp TAXKecTu»

MoAroToBKa K KOHTPO/bHOM paboTe No Teme
"MexaHun4yeckoe asuxeHune. Bsaumogeiicteune ten"

KoHTponbHan paboTta no teme "MexaHUYeCKoe ABUKEHME.

Bsaumopeicteune ten"

Umnynbc Tena. Umnyabc cunbl. 3aKOH COXpaHEHUA
nMmnynbca. Ynpyroe n Heynpyroe B3anmogemncramne

PeweHune 3a4a4m no Teme «3aKkoH COXpaHeHNA nmnysbCa»

YpoK-KoHbepeHuuUa «PeakTMBHOE ABUMKEHWE B NPUPOLE U

TeXHUKe»

MexaHnyecKan paboTa M MOLLHOCTb

KonunyectBo 4yacos

Bcero KoHTpobHble  [paKTuyeckme
paboTbl paboTbl


https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84

Ne Tema ypoka Konunyectso yacos

n/n Bcero KoHTpobHble  [paKTuyeckme
paboTbl paboTbl

35 Pab6oTa c cunoi, CUNoi ynpyrocty 1 CUIoN TPEHUS. 1

36 JlabopaTtopHan paboTa «OnpeaeneHne paboTbl cubl 1 1

TPEHWA NP PABHOMEPHOM ABUXKEHUU TeNa Mo
rOPU30OHTa/IbHON MOBEPXHOCTUY

37 (Cssa3sb, 3Heprua un paboTa. MoTeHUManbHaA saHeprua 1
38 KuHeTuuyecKas sHeprua. Teopema 0 KUHeTUYEeCKoM aHeprum 1

39 3aKOH COXpaHEeHMA SHEPTMN B MEXaHUKe 1

40 JabopaTopHas paboTa «M3yyeHne 3aKoHa COXpPaHeHUA 1 1
SHeprum»

41 KonebaTenbHoe ABUXKEHUE U EFO XapPaKTEPUCTUKK 1

42 3aTyxatouwume KosiebaHuA. BbIHYXKAEHHble KonebaHus. 1
Pe3soHaHCc

43 MaTtemaTuyeckme 1 NPYKUHHbIE MAATHUKN 1

44  Ypok-uccnegosaHue «3aBUCMMOCTb Nepuoaa Konebanuin 1 1

OT XKECTKOCTU NPYXMHbI U MAcCbl rpy3a»
45 TpeBpallleHne sHeprMm NpPu MexaHN4Yeckux KoiebaHusax 1

46 JlabopaTopHas paboTta «OnpeaeneHune 4YactoTbl U nepmoga 1 1
KoiebaHMIM NPYKUHHOFO MaATHUKa»

47 NabopaTopHas paboTa «[TpoBepKa HE3aBUCMMOCTH 1 1
nepuoa KonebaHui HarpysKku, NoABELLIEHHOIO K HATU, OT
Maccbl rpysa»

48 MexaHunuyeckne BoaHbl. CBOMCTBA MEXaHUYECKUX BOJIH. 1
MpoaonbHblE U NONepPEeYHble BOJHbI

49 Ypok-koHpepeHums "MexaHn4yeckune BOJIHbI B TBEPAOM 1 1
Tene. Cemcmmyeckme BoHbI"

50 3ByK. PacnpocTtpaHeHue 1 oTpaxKeHue 3ByKa 1

51 Ypok-uccnegosaHue "HabnogeHne 3aBUCMMOCTM BbICOTbI 1 1

3BYKa OT YacToTbl"

52 [pOMKOCTb 3BYKa M BbICOTa TOHA. AKYCTUYECKMI pe3oHaHe 1

53 Ypok-koHdepeHuma «YnbTpas3ByK U MHPPaA3BYK B npupoae 1 1
N TEXHUKE Y

54 ToAaroToBKa K KOHTPO/IbHOM paboTe nNo Teme "3aKoHbl 1
coxpaHeHus. MexaHunyeckue konebaHma n BONHbI"

55 KoHTposbHasa paboTta no Teme "3aKOHbl COXpPaHEHMA. 1 1
MexaHuyeckue KonebaHms 1 BONHbI"

56 3neKTpomarHUTHoe none. INeKTPOMArHUTHbIE BOHbI 1

57 CBOWMCTBA 3N1E€KTPOMArHUTHbIX BOJH 1

58 Ypok-koHpepeHuma "lLIKana 3n1eKTpoMarHnTHbIX BOJIH. 1 1


https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

No
n/n

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

Tema ypoka

Mcnonb3oBaHME 31eKTPOMArHUTHbIX BOIH AN COTOBOM
cBAasn"

Ypok-uccneposaHue "MN3yyeHne cBOMNCTB

3/IEKTPOMArHUTHbIX BOJIH C MOMOLLbIO MecTHoro TenedoHa"

PeweHue 3aga4 no onpegeneHuno 4actoTbl U ANTINHDbI
aﬂeKTpOMaI'HMTHO[;i BOJIHbI

dneKTpomarHuTHas npupoaa ceeta. CKOpocCTb cBeTa.
BonHoBble cBOICTBA CBeTa

NcTouHMKM cBeTa. NpaMmoanHenHoe pacnpocTpaHeHme
ceeTa. 3atmeHuna ConHua m JlyHbl

3aKOH oTpaKeHuAa ceeTa. 3epKana. PeweHne 3agaum no
NPUMEHEHMIO 3aKOHa 06 OTpaXKeHUK ceeTa

I'Ipenorv\neHme cBeTa. 3aKoH npenaomneHunA CBeTa

MonHoe uccneaoBaHMe OTParkeHUs ceeTa. Mcnonb3osBaHue
NOJIHOrO BHYTPEHHEro OTPAXKEHWUA B ONTUYECKUX
cBeToBoAax

NabopaTtopHan paboTa "UccnegoBaHme U3MEHEHUSA YIAa

npesnomneHmAa CBeToBOro y4a OT yr/ia nageHuAa Ha rpaHuue

"BO34YX-CTEKNO

YpoK-KoHpepeHuma "Mcnonb3oBaHMe NOAHOIO
BHYTPEHHEro OTPaXEHUA: CBETOBOAbI, ONTUKOBO/IOKOHHAA
cBA3b"

JInH3bI. ONTHUYECcKana cuna INH3

MNMocTpoeHne n3obpakeHnn B INH3axX

NabopaTtopHan paboTa "OnpeaeneHmne GoOKyCcHOro
PacCcTOAHMA N ONTUYECKOM CU/IbI COBMPAIOLLLEN NNH3bI"

YpoK-KoHpepeHuua "OnTuyeckne AnH30Bble Npubopsb!'

[nas Kak onTuyeckasa cuctema. 3peHue

YpoK-KoHbepeHuua "edekTbl 3peHna. Kak coxpaHntb
3peHune"

PasnoxkeHue 6enoro ceeta B cnekTpe. OnbiThl HbtOTOHA.
CnorkeHne crnekTpanbHbIX LBEeTOB. Jucnepcma ceeta

NabopaTtopHasn paboTa "OnbITbl NO pasfioxKeHuto benoro
CBETa B CNEKTPE M BOCNPUATHUIO LiBETA NPEAMETOB NP UX
HabaoaeHUN Yepes UBeToBble GUNbLTPLI"
YpoK-npaKTMKym «BoiHOBblIe CBOMCTBA CBETa: AUCNepCUs,
nHTepdepeHumna n gudpakuma»

OnbITbl Pe3epdopaa n nnaHeTapHaa mogenb aToma

Konunyectso yacos
Bcero KoHTpobHble  [paKTuyeckme

paboTbl paboTbl
1 1
1
1
1
1
1
1
1 1
1 1
1
1
1 1
1 1
1
1 1
1
1 1
1 1
1


https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

No
n/n

78
79

80

81

82

83

84

85
86

87

88

89
90

91

92

93

94

95

96

97

98

99

Tema ypoka

Moctynatbl bopa. Moagenb atoma bopa

McnyckaHue U coTpyAHUYECTBO aTomMa cBeTa. KBaHTbI.
JNHeMyaTble cneKkTpbl

Ypok-npakTukym "HabnogeHne cnekTpos ncnyckaHms"

PaanoaKTMBHOCTb 1 ee BUAbI

CTtpoeHune aTomHOro agpa. HyknoHHaa moaenb

PaanoakTnBHble ABneHUA. M3oTonbl

PeweHune 3agaun no teme: "PaanoakTuUBHbIE ABNEHNA"

Mepuopa nonypacnaaa

YpoK-KoHbepeHuma "PagnoakTUBHbIE N3NYYEHUSA B
npupoae, MegmuuHe, TexHuke"

AaepHble cOCTOAHUA. 3aKOHbI COXPAHEHWS 3apAL0BOTo U
MaCCOBOro HacesneHus

JHeprua cBA3M aTOMHbIX A4ep. TpaHCNopPT, TPAHCNOPT U
sHeprus

PeweHune 3agaum no teme "ApepHble coctoaHma"

Peakuunun cnHTesa n geneHuna agep. UICTOYHUKKM sHeprnm
ConHua n 3BE34,

Ypok-KoHbepeHuma "AaepHan sHepreTuKa. encremns
PaANOAKTUBHbBIX N3/Iy4EeHUI Ha KMBble OpraHM3Mbl"
MoAaroToBKa K KOHTPObHOM paboTe No Teme

"SneKTpomMarHMTHoe nose. DNEeKTPOMArHUTHbIE BOJHbI.
KBaHTOBbIE ABNEHMA"

KoHTponbHaa paboTa no Teme "IneKTpomarHMTHOe none.

DNeKTPOMarHUTHble BOAHbI. KBaHTOBbIE ABAeHUA"

MNosTopeHune, 0606LLeHNne. JTabopaTopHble paboTbl No
Kypcy «B3aumogenctemne Ten»

MNoBTopeHMe, 0606LLeEHNE. PelleHne pacyeTHbIX U
KauyeCcTBEHHbIX 33434 o Teme «TennoBble NPOLLECChI»

MNosTopeHune, 0606LLEeHNE. PelieHne pacyeTHbIX U
KayecTBeHHbIX 3a8a4 no Teme «KI/[ Tennosbix
asuratenemn»

MNoBTopeHMe, 0606LLeHNE. PelleHne pacyeTHbIX U

KayecTBeHHbIX 3a4a4 no Teme «KI[ 31eKTpoyCcTaHOBOK.

MNosTopeHune, 0606LLeHNne. JTabopaTopHble paboTbl No
Kypcy «CBeTOBbIE ABIEHUA»

MosTopeHune, obobueHme. PaboTa ¢ TeKCTamu No Teme

KonunyectBo 4yacos

Bcero KoHTpobHble  [paKTuyeckme
paboTbl paboTbl


https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52

Ne Tema ypoka
n/n

"3aKOHbI COXpPaHEHUA B MexaHuKke"

100 MoBsTopeHue, 0606LWeHMe. PaboTa c TEKCTaMK No Teme
"KonebaHusa n BosHbI"

101 MosTopeHue, obobuieHMe. PaboTa ¢ TeKCTamu No Teme
"CseToBble ABNAEHUA"

102 MoBTopeHue, 0606LWeHMe. PaboTa c TEKCTaMK No Teme
"KBaHTOBaA n agepHas ¢pm3mka"

OBLUEE KOJTMYECTBO HYACOB MO NMPOrPAMME

Konunyectso yacos
Bcero KoHTpOAbHbIE

paboTbl
1
1
1
102 3

MNpakTnyeckue
paboTbl

27


https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
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