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MOACHUTE/IbHAA 3ANUCKA

Mporpamma no ¢u13nKe Ha ypoBHE OCHOBHOrO obLLero ob6pa3oBaHMA cOCTaBAeHA HAa OCHOBE MOJ/IOKEHUN
M TpeboBaHM K pe3yibTaTam OCBOEHUA Ha 6a30BOM YPOBHE OCHOBHOW 06pa3oBaTe/ibHOM NPOrpammbl,
npeactasneHHblx B PrOC 000, a TakKe ¢ yuétom deaepanbHol paboyen nporpammbl BOCNUTAHMUA U
KoHuenuuu npenogasaHua yyebHoro npegmerta « Pusmka».

Mporpamma no ¢pusnke Ha ypoBHe OCHOBHOTIO 0bLLero ob6pasoBaHMA COCTaB/IeHa Ha OCHOBE MOJIOXKEHUIA
1 TpeboBaHWUI K pesyibTaTam 0CBOEeHMA Ha 6a30BOM ypOBHE OCHOBHOW 06pa3oBaTesibHOM NPorpammbl,
npeacrasneHHblx B PrOC 000, a TakKe ¢ yueTom desepanbHol paboyent nporpammbl BOCNUTAHMA U
KOHUenumMn npenogasaHuna yyebHoro npegmeta « Prsmnkay.

CoaepkaHue nporpammsbi No $pM3nKe HanpasaeHO Ha GOPMUPOBAHNE ECTECTBEHHOHAYYHOM
rPaMOTHOCTU 0BYYaIOLLMXCA U OPraHM3aLMIO U3yYeHUA GU3NKM Ha AeATeNIbHOCTHOW OCHoBe. B
nporpamme no GUsnKe yunTbIBaOTCA BO3MOMKHOCTM y4ebHOro npegmeTa B peanmsaunmn TpebosaHumi
®roC 000 K nAaHUpPyeMbIM IMYHOCTHBIM U MeTanpeaMETHbIM pe3y/ibTaTam 0byyeHus, a TakKe
MeXNpeaAMETHbIE CBA3U eCTECTBEHHOHAYYHbIX y4eOHbIX NPeAMETOB Ha YPOBHE OCHOBHOMO 06LLEro
obpa3oBaHuA.

Mporpamma no Gp13nKe ycTaHaBAMBAET pacnpeaesnieHne y4ebHOro matepumana rno rogam obyyenus (no
Knaccam), npeanaraet npMMepHyto Nocae0BaTeNbHOCTb M3yYeHMsA TeM, OCHOBaHHYIO Ha /IoTUKe
pasBUTUA NPEAMETHOrO COAEPKAHMUA N yyeTe BO3PaCTHbIX 0cobeHHOoCTel 06yYatoWmxcs.

Mporpamma no ¢pusnke paspaboTaHa C Le/ibio OKa3aHUA METOANYECKOM MOMOLLM YYUTENIO B CO3AaHNN
paboueit nporpammbl No yuebHOMY Npegmery.

®ur3mKa aBaaeTcs cuctemoobpasyowmm 415 ecTeCTBeHHOHay4YHbIX y4ebHbIX NpeamMeToB, MOCKO/bKY
du13MUYECKME 3aKOHbI 1eXKaT B OCHOBE NPOLECCOB U ABNEHUI, U3ydyaembiX XMMUEN, Buonoruen,
acTpoHomuel u pusnyeckom reorpaduent, BHOCUT BKNa B €CTECTBEHHOHAYYHYIO KapTUHY MUPa,
npeaocTaBaseT Hanbonee AcHble 06pasLbl NPUMEHEHUS HAYYHOro MeToAa NO3HAHMS, TO ecTb cnocoba
Noay4eHua A0CTOBEPHbIX 3HaHUIA O MUpE.

OfZHa 13 rnaBHbIxX 3a4a4 dumsmndeckoro ob6pasoBaHuA B CTPYKType obuiero o6pa3oBaHmA COCTOMT B
$GOpPMMUPOBAHUM ECTECTBEHHOHAYYHOW MPaMOTHOCTU U MHTEpeca K HayKe y 0by4YaloLmXcs.

N3yueHne pu3nKM Ha 6a30BOM yPOBHE NpeanosaraeT oBAaAeHNE CAeAYIOWMMN KOMMNETEHTHOCTAMM,
XapaKTepusyoLMMN ecTecTBEHHOHaYYHYIO FPaMOTHOCTb:

Hay4yHO 06bACHATL ABNEHNA,
OoueHnBaTb 1 NTOHNUMATb 0cobeHHOoCTU HAay4YHOro nccnenoBaHuA,
UHTEpNpeTnpoBaTb AaHHbIE N UCNO/Ib30BaTb Hay4YHble A0Ka3aTe/IbCTBa 414 NO21Iy4eHUA BbIBOAOB».

Llenn nsyyeHns GpuU3MKM Ha ypoBHE OCHOBHOTO 06LLLero o6pasoBaHMa onpeaeneHbl B KOHLENUUm
npenoaaBaHus yyebHoro npeameta «dPnsnKka» B 0bpasoBaTe/ibHbiX OpraHM3aumsax Poccuiickoi
depepaunn, peanmsyoLmx oCHOBHbIe 06LLe0bpa3oBaTe/ibHblE NPOrPamMMbl.

Llenn nsyyeHus Gpusmkm:



npuobpeTeHne HTepeca U CTPeMIeHUA 0BYUaoLWMXCA K HAYYHOMY U3YYEHWNIO NPMPOAbI, pa3BUTUE UX
WMHTENNIeKTYa IbHbIX U TBOPYECKNX CNOCOBHOCTE;

pasBuUTUE NpeacTaBAeHMIA O HAYYHOM METOAE NMO3HaHUA 1 GOPMMPOBaHME NCCIea0BaTEIbCKOro
OTHOLLEHUSA K OKPYKaIOLWMM ABNEHUAM;

bopMMpoBaHME HAYHHOTO MMPOBO33PEHMA KaK pesyabTaTa M3y4YeHUss OCHOB CTPOEHMA MATEPUU U
byHOAMEHTaNbHbIX 3aKOHOB GU3MKY;

dbopmupoBaHMe NpeacTaBAEHNI 0 POAM GU3MKN ANA PA3BUTUA APYTUX €CTECTBEHHbIX HayK, TEXHUKMU U
TeXHONOrNIA;

pasBuTUeE NPeaCcTaBAEHNIA O BO3SMOXHbIX chepax byaylueit npodpeccMoHaNbHOW AeATENbHOCTH,
CBA3AHHOM ¢ GM3NKOMN, NOArOTOBKA K Aa/ibHelwemMy 0O6y4YeHUIO B 3TOM HanpaBAeHUN.

JocTuxeHune 3TUX Lenein nporpammbl No GpUsMKe Ha ypoBHe OCHOBHOrO 0bLiero o6pasoBaHuma
obecrneymBaeTcs pelleHMem cneayolmx 3agay:

HpMOGpeTEHMe 3HaHWUI O ANCKPETHOM CTPOEHUU BELWweCTBa, O MEXaHNYECKUX, TENNOBbIX,
INEKTPUYECKUX, MArHUTHbIX N KBAHTOBbIX AB1IEHNAX;

npuobpeteHne yMeHUn ONUCbIBaTb U 06BACHATL PU3NYECKME ABNEHUA C UCNOb30BaHNUEM NONYYEHHbIX
3HaHW;

0CBOEHME METOA0B pPeLleHUn NPOCTEMILMX PAaCYETHbIX 33434 C UCMONb30BaHMEM GU3NYECKMX MOoaenei,
TBOPYECKUX U NPaKTUKOOPUEHTUPOBAHHbIX 3a4a4;

pa3sutmne YMEHMl\a HaGﬂI'O,D,aTb npupoaHblie AB/1IEHUA U BbINOJIHATb ONbIThI, na6opaToprle pa60TbI n
IKCNnepmmeHTasibHble nccneaoBaHMA € UCNMOJSIb30BaHNUEM U3MEPUTENbHbBIX I'IpVI60pOB;

0CBOEHMe NpruemoB paboTbl ¢ MHPopMmaLmeln GU3NYECKOro coaeprKaHma, BKAOYaA MHOPMaLMIO O
COBPEMEHHbBIX AOCTUMKEHUAX GUINKM, aHANIN3 U KPUTMYECKOE OLEeHNBAHME MHPOpMaLLMK;

3HAaKOMCTBO €O chepamm npodeccMoHaNbHOM AeATENbHOCTU, CBA3AHHbIMU C GUIUKON, U
COBPEMEHHbIMM TEXHONOMUAMM, OCHOBAHHbLIMM Ha AOCTUKEHUNAX GUSUYECKOW HaYKM.

Obuiee YMCI0 HaCcoB, PEKOMEHAOBAHHbIX A4 U3yYeHUa pU3NKKN Ha 6a30BOM ypoBHe, — 238 Yacos: B 7
Knacce — 68 yacos (2 yaca B HeZento), B 8 Knacce — 68 yacos (2 Yaca B Heaento), B 9 knacce — 102 yaca (3
yaca B Hegeno).

Mpeanaraemblii B nporpamme no pusmke nepedeHb 1abopaTopHbIX paboT 1 ONbITOB ABAAETCA
pekomeHAaTeNbHbIM, yunTenb Aenaet Bbibop npu nposeaeHnn nabopatopHbix paboT 1 onbIToB ¢
YYETOM MHANBUAYAIbHbIX OCOBEHHOCTEN 0OYYAIOLLMXCS, CMMCKA IKCNEPUMEHTA/IbHbIX 3a4aHNUN,
npeanaraembix B paMKax OCHOBHOIO roCylapCTBEHHOrO 3K3ameHa no pusuke.



COOEPHAHUNE OBYYEHUA

7 KNACC
®un3nKa 1 eé posib B NO3HAHMM OKPYKAIOLLETO MUPa.

dun3nka — HayKa o npupogae. AsneHuns npupoabl. Pusnyeckune ABNEHUN: MeXaHUYECKUe, TEeMNoBble,
3NEKTPUYECKNE, MAarHUTHbIE, CBETOBbIE, 3BYKOBbIE.

dusmyeckne BeNNUUNHbI. M3amepeHune pusmyecknx sennmumH. Pusmnyeckne npmubopsl. MorpewHocTb
nsmepeHuii MexayHapoaHaa cuctema eanHuLL

Kak du13nKa 1 gpyrue ecTecTBeHHble HayKM n3ydatoT npupoay. EctecTBeHHOHay4HbI METOA NO3HAHMA:
HabntoaeHWe, NOCTaHOBKA Hay4YHOro BOMPOCA, BbIABUMKEHME TMNOTES, SKCNEPUMEHT MO NPOBEpKe
rmnotes, obbsAcHeHMe Habaogaemoro asneHusa. OnucaHme GU3NYECKUX ABNEHUIA C MOMOLLbIO Mogenei

JemoHcTpaunn.

MexaHunyeckue, TennoBble, 3IeKTPUYECKMEe, MarHUTHbIe, CBETOBbIE ABNEHUA.

dusnyeckmne npmbopbl M NpoLesypa NPAMbIX U3MePEHU aHANOroBbIM U LMdPOBLIM NPpUbBopoM.
JNTabopaTtopHble paboTbl U ONbITHI.

OnpegeneHune LeHbl AeNEeHUs WKaAbl UISMEPUTENbHOIO NpMbopa.

N3mepeHune paccToAHUM.

N3mepeHne 06BbEMA KMAKOCTM U TBEPAOTO TeNa.

OnpeaeneHve pasmepoB Masibix Tes.

N3mepeHune TemnepaTtypbl NpM NOMOLLM XKUAKOCTHOrO TEPMOMETPA U AaTYMKA TeMnepaTypbl.

MpoBeaeHWe nccnefoBaHuUA No NPoBepKe rmnoTesbl: 4a/IbHOCTb NOJETA WAPWKa, NYLWEHHOro
ropu3oHTasbHO, Tem 6onblue, Yem 60/blue BbICOTA NycKa.

I'IepBOHaqaanble cBegeHnAa o CTpoeHun BellecTea.

CTpOEHVIe BewecTBa: aTOMbl U MOJ1EKY/Tbl, UX Pa3mepbl. OnbITbl, fOKa3bIBatOWME ANCKPETHOE CTpoeHUe
BellecTBa.

[BuxeHne yactuu, Belectsa. CBA3b CKOPOCTM ABUMKEHMA YacTUL, C TemnepaTypoi. bBpoyHoBcKoe
ABUXKeHue, anddysna. BsanmoaeincTeme YacTuL, BELLLECTBA: NPUTANKEHUE M OTTa/IKMBAHUE.

ArperaTHble COCTOSIHMA BELLLECTBA: CTPOEHUE ra3oB, }KUAKOCTEN U TBEPAbIX (KPUCTAaNINYECKUX) TEN.
B3anMmocBA3b Mexay CBOMCTBAMM BELLECTB B Pa3HbIX arperaTHbIX COCTOAHUAX U UX
aTOMHOMO/EKYNAPHbIM cTpoeHnem. OcobeHHOCTM arperaTHbIX COCTOAHUI BOAbI.

JemoHcTpauum.



HabntogeHne 6pOyHOBCKOrO ABUNKEHMUS.

HabnoaeHune anddysmn.

HabntogeHne aBNeHUIM, 06bACHAOWMXCA NPUTANKEHUEM WU OTTA/IKMBAHMEM YACTUL, BELLLECTBA.
NabopatopHbie paboTbl M ONbITbI.

OueHKa anameTpa aToma MeToA0M pAaoB (c ucnonb3oBaHnem potorpadpuii).

OnbITbl NO HabAOAEHMIO TENAOBOIO PacCLUMPEHMA FA30B.

OnbITbl N0 OBHaAPYKEHUIO AENACTBMA CUT MOJIEKYNAPHOIO NPUTANKEHUA.

[BuKeHne n B3aumogaencteme Ten.

MexaHunyeckoe AsuskeHune. PaBHoMepHOe 1 HepaBHOMepHoe asukeHne. CKkopocTb. CpeaHAs CKOPOCTb
NPy HepaBHOMEPHOM ABUMKEHMU. PacueT NyTn 1 BpemMeHW ABUNKEHMUA.

fiBneHne nHepuumn. 3aKoH MHepLuun. Bsanmogencremne Ten Kak NPUYNMHA NSMEHEHUA CKOPOCTHU
ABMXKeHuA Ten. Macca Kak mepa MHepTHOCTU Tena. MNnoTHOCTb BewecTsa. CBA3b NAOTHOCTU C
KO/IMYECTBOM MOJIEKYN B eANHMLLE 0ObeMa BeLLecTBa.

Cuna KaK xapaKkTepucTuka Bsammogenctama Ten. Cuna ynpyroctu u 3akoH lNyka. MamepeHue cunbl ¢
NMOMOLLbIO AMHAMOMETPA. ABAEHUE TATOTEHMA M CUAA TAXKECTU. Cna TAXKECTU Ha A4 pYrux naaHeTax. Bec
Tena. HesecomocTtb. CnoxKeHue cuil, HanpasaeHHbIX NO O4HOM NpAMoi. PaBHoaelicTeytowan cua. Cuna
TpeHuA. TpeHUe CKOMbXKEHUA U TpeHWe NoKoa. TpeHue B NpUposae U TEXHUKeE.

JemoHcTpauun.

HabntoaeHne mexaHUMYECKOro ABUMKEHUS Tena.

N3mepeHne CKOPOCTM NPAMOJIMHENHOIO ABUXKEHMUA.
HabntoaeHne ABNeHNs MHepPLUUK.

HabntoaeHne M3aMmeHeHMA CKOPOCTM NPU B3aUMOAENCTBUN Te.
CpaBHeHMe Mmacc No B3aMMOAENCTBULIO TeN.

CnokeHue cua, Hanpae/ieHHbIX NO OAHOM NPAMOIA.
NabopaTtopHble paboTbl 1 ONbITHI.

OnpeaeneHne CKOPOCTU PaBHOMEPHOIO ABUMKEHUA (LUapuKa B XUAKOCTU, MOAE/N S1EKTPUYECKOrO
aBToMObBUAA U TaK ganee).

OnpeaeneHune cpefHeit CKOPOCTU CKOMbXKEHMA BPYCKa AW LIAapUKa MO HaKJOHHOM NI0CKOCTM.
OnpegeneHune NAOTHOCTU TBEPAOTO TeNa.

OnbITbl, A&MOHCTPUPYIOLLME 3aBUCUMOCTb PacTAXKeHUA (AedopmaLiMm) NpyKUHbI OT NPUIOKEHHOW
CUnbl.



OnbITbl, AEMOHCTPUPYIOLLNE 3aBUCMMOCTb CU/bI TPEHUA CKOJIbXKEHUA OT Beca Tena u xapakrepa
COMPUKACalOLLMXCA NOBEPXHOCTEN.

[aBneHune TBEPADBIX TEN, KUAKOCTEN M ra3os.

HasneHune. Cnocobbl yMeHbLLEHUA 1 yBEANYEHUA AaBeHuA. [aBneHune rasa. 3aBUCUMOCTb AaBAEHMUSA
rasa ot obbema, Temnepatypsbl. Mepenaya AaBAeHNA TBEPAbIMU TENAMM, KUAKOCTAMM M razamn. 3aKoH
Mackans. MHeBMaTUYeCKMe MallnHbl. 3aBUCUMOCTb AaBAEHUA MUAKOCTU OT ry6uHbI.
FmapocTaTMyeckmii napagokc. Coobuwatowmeca cocyapl. M'mapaBaMyeckme mexaHusmoi.

Atmocdepa 3emnn n atmocdepHoe fasneHue. MPUUYMHbI CYLLEeCTBOBAHMA BO34YLWHOW 060/104KM 3emu.
OnbIT Toppuyennn. UsmepeHure aTMocdpepHoOro AaBaeHMA. 3aBUCUMOCTb aTMOCHEPHOTO AaBAEHUA OT
BbICOTbI HaZ, ypoBHem mops. Npnbopbl 4na M3MepeHns aTMOCHEPHOro AaBAEHMS.

[lencTBme XNAKOCTM U ra3a Ha Norpy>eHHoe B HUX Teno. BbiTasikneatowwan (apxmmenosa) cuna. 3akoH
Apxumega. MNnasaHue Ten. BosayxonnasaHue.

JemoHcTpaunun.

3aBUCMMOCTb AaBNEHMA ra3a OT TemnepaTypbl.

MNepenaya gaBneHMA XKNOKOCTbIO U ra3oM.

Coobuwatowmecs cocyabl.

mapaBanYeckunii npecc.

MpoasneHne aencTena atmocpepHoOro AaBaeHus.

3aBMCMMOCTb BbITA/IKMBAIOLLEN CU/bI OT 0OBEMA NOrPYHKEHHOM YACTM TeNa M NAOTHOCTM XKUAKOCTHU.
PaBeHCTBO BbITa/IKNBAIOLLLEN CUJIbl BECY BbITECHEHHOM }KUAKOCTW.

Ycnosue naaBaHWA Ten: naaBaHue nam norpyxeHue ten B 3aBUCUMOCTU OT COOTHOLLUEHUA NAoTHOCTEM
TeNa N XNAKOCTU.

JNTabopaTtopHble paboTbl 1 ONbITHI.

MccnepoBaHve 3aBUCMMOCTM BeCa Tea B BOAe OT 06bEMa NOrpyKEHHOM B XKUAKOCTb YacTK Tena.
OnpeseneHue BbITaNKMBAOLLEN CUIbI, LEWCTBYIOLLEN HA TEN0, MOTPYKEHHOE B X KUAKOCTD.

MpoBepKa HE3aBUCMMOCTHM BbITaSIKMBAOLLLEN CUAbI, AEVCTBYIOLLEN Ha TENO B }KUAKOCTU, OT MAcchl TeNa.

OnbITbl, 4EMOHCTPUPYHIOLLME 3aBUCMMOCTb BbITa/IKMBAIOLLLEN CUAbI, LENCTBYIOLLEN Ha TENIO B XKUAKOCTH,
OT 06bEMaA NOrpy*KEHHOM B XKUAKOCTb YacTU TeNA U OT MNAOTHOCTM KUOKOCTHU.

KOHCTpyMpoBaHue apeomeTpa Uan KOHCTPYUPOBaAHME N04KU 1 onpegeneHne eé rpy3onogbeEMHOCTU.
PaboTa 1 MOLWHOCTb. IHEpPrUA.

MexaHun4yecKkas paboTta. MoLWHOCTb.



MpocTble MexaHM3Mbl: pblyar, 610K, HAKIOHHAA NAOCKOCTb. MpaBuao paBHoBecKA pbiyara. NpumeHeHe
npaBwuaa paBHOBeCKA pblyara K 6J10Ky. «30/10TO€ NPaBUAO» MexaHMKNU. KoadpduumeHT nonesHoro
aevicteus (aanee — KMA) npoctbix mexaHn3mos. MpocTble MexaHU3Mbl B ObITy U TEXHUKE.

MexaHu4yeckas sHeprua. KnuHetuueckan 1 noteHumanbHasa sHeprua. NpespalleHme o4HOro BMaa
MEXaHWYECKOM SHEPTUM B APYroi. 3aKOH COXPAaHEHUA SHEPTUN B MEXAHUKE.

JemoHcTpaumu.
Mprmepbl NPOCTbIX MEXAHU3MOB.
NabopatopHbie paboTbl U ONbITbI.

OnpeaeneHne paboTbl CU/bl TPEHWUA NPU PABHOMEPHOM ABUMNKEHUW Te/1a MO roPU30HTaIbHOM
NoBEPXHOCTMU.

NccnepoBaHune ycnoBmin paBHOBECUA pblyara.
N3mepeHmne KM HaKNOHHOM NAOCKOCTH.
MN3yyeHune 3aKOHa COXPaHEHNA MEXaHUYECKOM SHepPruun.

8 KNTACC

Tennosble ABNEHUA.

OCHOBHblE NOIOXEHNA MONEKYNAPHO-KMHETMYECKOMN TEOPMM CTPOEHMA BelllecTBa. Macca 1 pasmepbl
aTOMOB M MoJieKy. OnbITbl, NOATBEPKAAOLIME OCHOBHbIE MOMOMKEHNA MOJIEKYNAPHOKMHETUYECKON
Teopuu.

Mogenn TBEpAOro, *KUAKOro M ra3oobpasHOro CoCToAHNUM BelecTsa. Kpuctanamyeckme n amopdHblie
Tena. Ob6bACHEHME CBOMCTB ra3oB, *KUAKOCTEN U TBEPADBIX TEN HA OCHOBE MOJIOXKEHUA MONEKYASPHO-
KMHEeTHMYecKkon Teopumn. CMaunBaHmne 1 KanuanapHble ABneHuA. TensoBoe pacliMpeHne n cxKaTume.

TemnepaTtypa. CBA3b TeMNepaTypbl CO CKOPOCTbIO TEMOBOMO ABUKEHUSA YaCTUL, BHYTpeHHAA aHeprus.
Cnocobbl U3MeHeHMs BHYTPEHHEN SHEPrUK: Tenonepeaada u coseplueHue paboTtbl. Buapi
Tensjonepenayun: TENI0NPOBOAHOCTb, KOHBEKLMA, U3/TyYeHMe.

Konunyectso TennoTbl. YaebHas TENJIOEMKOCTb BellecTsa. TenioobMeH 1 TenoBoe paBHOBECKE.
YpaBHeHWe TennoBoro 6anaHca. NnasneHne U oTBeEpAEBAHUE KPUCTANIMYECKUX BELLECTB. YaebHasn
TennoTa nnasneHusn. NapoobpasoBaHmne U KoHAeHcaums. McnapeHue. KuneHue. YaenoHaa TenaoTa
napoobpasoBaHus. 3aBUCMMOCTb TEMMEPATYPbI KUNEHUS OT aTMOCHEPHOrO AaB/EeHMA.

BnaxHoCTb BO34yXa.
3HepI'MFI Ton/AuBA. YaenbHaAa TennoTa CropaHuAa.

MpuHUMnbl paboTbl Tennosbix Asuratenen KM Tennosoro asuratens. Tennosble gBUraTeNn 1 3awmTa
OKpy)KatoLei cpesbl.



3aKOH COXpaHeHUA U NpeBpaLLEHUA SHEPTUN B TENJIOBLIX NpPOLLECCaX.
JemoHcTpauun.

HabntoaeHne 6poyHOBCKOro ABUKEHMA.

HabnoaeHne anddysmn.

HabntoaeHne aBAeHNI CMaYMBaHUA U KaNnUANAPHbIX ABAEHUN.

HabntoaeHne Tenn0BOro paciMpeHus Ten.

N3meHeHMe gaBneHns rasa npm U3SMeHeHUn 06bEMA U HarpeBaHUM UK OXNAKAEHUN.
MpaBuna usmepeHuna TemnepaTypol.

Buabl Tennonepepayuun.

OxnaxgeHue npu coBepLieHnn paboTsbl.

HarpeBaHue npu coBepLieHnn paboTbl BHELHMMMU CUNAMM.

CpaBHeHMe TeNN0EMKOCTEN PAa3/INYHbIX BELLECTB.

HabntoaeHne kuneHums.

HabntoaeHne NnocToAHCTBA TeMnepaTypbl NPU NAABAEHUN.

Mogenv TennoBbix ABUraTeneun.

JNTabopaTtopHble paboTbl M ONbITHI.

OnbITbl N0 OBHAPYKEHUIO AENCTBUA CUA MOJIEKYNAPHOTO NPUTANKEHUA.

OnbITbl NO BbIPALLMBAHUIO KPUCTAII0B NOBAPEHHOM CONMM AW caxapa.

OnbITbl NO HabAOAEHMIO TENJIOBOMO PACLUMPEHUS Fa30B, KUAKOCTEN U TBEPADIX TEN.
OnpepeneHune gasneHua Bosayxa B 6annoHe wnpumua.

OnbITbl, 4EMOHCTPUPYIOLME 3aBUCUMOCTb AaBNEHUS BO3AyXa OT ero 06bEma U HarpeBaHua Uau
OXNaXKAeHUs.

MpoBepKa rmnoTesbl ANHENHON 3aBUCMMOCTU AJINHbI CTONOMKA XKMUAKOCTM B TEPMOMETPUUYECKON TPYyOKe
OT TEMNepaTypbl.

Ha6mop,eHv1e N3MEHEHUA BHYTpeHHEVI JHEPIrnn Tena B pe3ynbrtaTte Tenaonepenadn n pa6OTbI BHELWHUX
cun.

UccnepoBaHue agneHnA TennoobmeHa npu cmewnBaHnn XOHOAHOVI n FOpFILIeVI BOAbl.

OnpegeneHne Konn4yectsa TENI0TbI, NOJYYEHHOTO BOAOM NpUM TeN00bMeHe ¢ HarpeTbiM
MEeTa/IMYECKUM LIUIUHAPOM.



OnpeaeneHune yaenbHoON TENNOEMKOCTM BelLecTsa.
WUccneposaHue npolecca ucnapeHus.
OnpegeneHne oTHOCUTE/IbHOM BAaXKHOCTU BO3ayXa.
OnpeaeneHune yaenbHoOM TENNOTbI NAaBAEHWUA bAa.
DNEeKTPUYECKME U MarHUTHbIE ABEHMUA.

dnekTpmsauma Ten. [1a poaa aNeKTPUYECKMX 3apAL0B. B3anmogencremne 3apaxkeHHbIx Ten. 3aKOH
KynoHa (3aBMCMMOCTb CMAbl B3aMMOLENCTBUA 3apAXKEHHbIX TN OT BE/IMYMHBI 3aPAL0B U PACCTOAHUA
MeXKay Tenamm).

dneKTprueckoe nose. HanpaxxEHHOCTb 31EKTPMUECKOro nons. MprHLMN cynepnosnumm 3NeKTPUUYECKUX
noneu (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenun anektpuyeckmx 3apagoB. INeMeHTapHbIM 31eKTpuyecknin 3apsag. CTpoeHne atoma.
MPOBOAHUKM U ANINEKTPUKN. 3aKOH COXPaHEHMA INEKTPUYECKOTO 3apaaa.

INEeKTPUYECKMI TOK. YCNOBUA CYLLLECTBOBAHWUA 3N1EKTPUUYECKOTO TOKA. MCTOYHMKIN NOCTOSAHHOIO TOKa.
[encTBnA 3NeKTPMUECKOro ToKa (TenIoBoe, XMMUYECKOE, MarHUTHOE). DIeKTPUYECKUIA TOK B }KUAKOCTAX
W rasax.

dneKTpudyeckas Lenb. Cuna ToKa. INeKkTpudeckoe HanpaxeHune. ConpoTmsieHne NPoOBOAHMKa.
YaenoHoe conpoTtusneHue sellectsa. 3akoH Oma ans ydacTtka uenu. MNocnegosatensHoe u
napannenbHoe coeguHeHMe NPOBOAHMKOB.

PaboTa 1 MOLLHOCTb 3/IEKTPMYECKOro TOKa. 3aKoH [xkoynsa—/leHua. DNIeKTpUYECcKme Lenu u notpeburtenm
3N1eKTPUYECKOM 3Heprumn B 6bITy. KOPOTKOE 3aMblKaHUE.

MocToAHHbIE MarHUTbl. B3amogencTame NoCToOAHHbIX MarHMToB. MarHuTHoe nose. MarHutHoe none
3eMnu 1 ero 3HayeHune ana X13Hu Ha 3emse. OnbIT IpcTega. MarHUTHOE NoJie 31eKTPUYECcKOoro ToKa.
MpMMeHeHMe 3NEeKTPOMArHUTOB B TEXHWKe. [JeNcTBME MarHMTHOrO NOIA HA NPOBOAHMUK C TOKOM.
dneKkTpoaBUraTelb NOCTOAHHOIO TOKA. MIcno/ib30BaHWE 31eKTpoaBUraTeNnein B TEXHUYECKMX YCTPOMCTBAX
W Ha TpaHcnoprTe.

OnbiTbl ®apages. ABneHMe 3INEKTPOMArHUTHOM MHAYKLMK. [paBuao JleHua. IneKTporeHepaTop.
Cnocobbl NONYYEeHUA 3NEKTPUUECKOM IHEPTUM. DNEKTPOCTAHLUMN Ha BO30OHOBAAEMbIX MCTOYHUKAX
3Heprum.

JemoHcTpauun.

dneKTpu3auma Ten.

[Ba poaa sneKkTpuyYecKnx 3apsaLoB 1 B3aMMOLENCTBME 3apAXKEHHbIX Te.
YCTPOMCTBO U AelCTBME 3/IEKTPOCKONA.

DIeKTpoCcTaTMYeCcKana MHAYKUUA.

3aKOH COXpaHEeHUA 3N1eKTPMYECKUX 3apAa0B.



MPOBOAHUKM U ANINEKTPUKMN.

MozaennpoBaHue CUNOBbIX IMHUIM 31EKTPUYECKOTO NOSA.

MCTOYHUKM NOCTOAHHOIO TOKa.

[eicTBuA 31eKTPUYECKOro TOKa.

INEeKTPUYECKUNI TOK B KUIAKOCTU.

la308bIi pa3pag,

N3mepeHune cuibl TOKa aMnepmeTpom.

N3mepeHune aNeKTPUYECKOro HaNpPAXKEHUA BOIbTMETPOM.

PeocTaT M MarasmH conpoTUBAEHUA.

B3anMmogelicTBMe NOCTOAHHbBIX MarHMTOB.

MogaennpoBaHue HEBO3MOXKHOCTU pa3ae/ieHUs NotoCoB MarHuTa.
MogaenmpoBaHWe MarHUTHbIX NOJ1ei NOCTOAHHbIX MarHUTOB.

OnbIT IpcTeaa.

MarHuTHOe noJsie ToKa. DNeKTPOMarHuT.

[JelicTBUe MarHUTHOIo NOAA Ha NPOBOAHWUK C TOKOM.

dneKTpoaBuraTeNb NOCTOAHHOIO TOKaA.

NccnepoBaHme ABNEHNA 3NEKTPOMATHUTHOM UHAYKLNN.

OnbITbl ®apagen.

3aBMCMMOCTb HamnpaBAeHUA UHAYKLMOHHOIO TOKA OT YC/IOBUI €70 BO3HUKHOBEHMUA.
dneKTporeHepaTop NOCTOAHHOIO TOKa.

JNTabopaTtopHble paboTbl 1 ONbITHI.

OnbITbl N0 HabAOAEHUIO SNEKTPU3ALMM TEN UHAYKUMEN U NPU COMPUKOCHOBEHUM.
NccnepgoBaHne AeACTBUA 3NEKTPUYECKOTO MOSA HA NPOBOAHUKM U ANINEKTPUKN.
CbopKa 1 NpoBepKa PaboTbl 3NEKTPMUYECKON LLENU MOCTOAHHOIO TOKA.
N3mepeHune 1 perynmpoBaHue CUibl TOKa.

N3mepeHune 1 perynmpoBaHne HanpsxKeHus.

NccnepoBaHne 3aBUCUMOCTM CUJbl TOKA, MAYLLETO YEPE3 PE3UCTOP, OT CONPOTUBEHUS Pe3nUCTopa U
HanNpPsAXKeHUs Ha pPe3ncTope.



OnbITbl, 4EMOHCTPUPYIOLLME 3aBUCMMOCTb 3/1€KTPUYECKOrO CONPOTUBAEHUA NPOBOAHMKA OT €ro A/NHbI,
nAoLWaau NonepeyHoro ce4eHns u matepumana.

MpoBepKa NpaBuaa CNOXKEHUA HANPAXKEHUN NPU NOCAeA0BATENbHOM COEAUHEHUW ABYX PE3UCTOPOB.
MposepKa npasuaa 41A CUbl TOKA NPW NapaniesibHOM CoegUHEHUN PE3UCTOPOB.

OnpepeneHune paboTbl 31EKTPUUECKOTO TOKa, MAYLLETO Yepes pe3unctop.

OnpepeneHne MOLHOCTU 3/1EKTPUYECKOTO TOKa, BblAENeMOl Ha pe3uncTope.

NccnepoBaHme 3aBUCMMOCTM CUAbI TOKA, MAYLLETO Yepes 1aMMoYKy, OT HANPAXKEHUA Ha Hell.
Onpegenexune KM HarpesaTtena.

NccnepoBaHne MarHUTHOTO B3aMMOAENCTBMA NOCTOAHHbIX MarHUTOB.

MN3yyeHre MarHUTHOro NoAA NOCTOAHHbIX MAarHUTOB NPU UX 0ObEANHEHWUN U Pa3aeNeHuun.
NccnepoBaHune AeACTBMA 31IEKTPUYECKOTO TOKA Ha MarHUTHYHO CTPEJIKy.

OnbiTbl, AEeMOHCTpUpyrowmne 3aBMCMMOCTb CUNDbI B3aMMO,D,el\;1CTBMFI KaTyWKN C TOKOM U MarHnTa oT CU/ibl
TOKa 1 HanpaB/ieHMA TOKa B KaTyLlKe.

MN3yyeHune feNcTBUA MarHMTHOIO NoAA Ha MPOBOAHMK C TOKOM.
KoHcTpympoBaHue u nsydyeHme paboTbl aneKTpoaBuraTens.
N3mepeHue Kl aneKkTpoasmraTesibHOM YCTaHOBKM.

OnbITbl MO UCCNEA0BAHMIO ABMEHWNA 3N1EKTPOMATHUTHOW UHAYKUMKN: CCNeA0BaHNE N3MEHEHUI
3HayeHuA 1M HanpaB/ieHUA MHAYKLMOHHOTO TOKa.

9 KNACC

MexaHunyeckume AaBneHus.

MexaHuuyeckoe apuKeHMe. MaTepuanbHasa TodKa. Cuctema oTcyéta. OTHOCUTENBHOCTb MEXaHUUYECKOro
ABUXKeHUA. PaBHOMepHOe NpAMonHelHoe ABuKeHne. HepaBHOMepPHOE NPAMOIMHENHOE ABUXKEHME.
CpeaHnAs U MrHOBEHHasA CKOPOCTb Tesla NPU HeEPaBHOMEPHOM ABUMKEHUN.

YcKopeHue. PaBHOYCKOpPeHHOE NpsAmoiMHeHoe aBuKeHue. CBoboaHoe nageHune. OnbiTbl Fannnes.

PaBHOMepPHOE ABUMKEHMWE NO OKPYKHOCTU. Mepuoa 1 YactoTa obpalieHus. JIMHelHasa 1 yrnosas
CKOPOCTU. LieHTpOoCTpemMUTENbHOE YCKOPEHHe.

MepBblii 3aKOH HbtoTOHA. BTopoit 3akoH HbtoToHa. TpeTuit 3akoH HbtoToHa. MpuHUmMn cynepnosnumm
cun.

Cwna ynpyroctu. 3akoH M'yka. Cuna TpeHUs: cuaa TPeHUA CKObIKEHWA, CU1a TPEHMUSA NOKOSA, ApyrMe BUAbI
TpeHus.



Cuna TAXKEeCTM M 3aKOH BCEMUPHOrO TATOTEHUA. YCKopeHMe cBob6oaAHOro nageHua. [ puxeHune nnaHeT
BoKpyr ConHua. MNepBasa KOCMUYECKasa CKOPOCTb. HeBeCoMOCTb M neperpysKu.

PaBHOBecKHe maTepuasibHOM TOYKK. ABCONOTHO TBEpPAOE Tesi0. PaBHOBecKe TBEPAOTO Tena
3aKpenEéHHOM OCbto BpaLLeHUA. MoMeHT cuabl. LLeHTp TaXecTw.

Nmnynbe Tena. MameHeHue nmnynabca. IMnynbe cubl. 3aKOH COXpaHeHUs uMmnynbca. PeakTneHoe
ABUKeHMe.

MexaHunuyeckaa paboTa 1 MoLWHOCTb. PaboTa cun TaxKecTn, ynpyroctm, TpeHma. CBsasb sHeprum u paboTol.
MoTeHUManbHasA SHePrMA Tena, NOAHATOro Haj, NOBEPXHOCTbIO 3eMAN. [ToTeHUMaNbHaA SHEPTUA CHKATOM
NPY*KMHbl. KuHeTUYecKas sHeprma. Teopema 0 KWNHETUYECKOM SHEPrMn. 3aKOH COXpaHeHUn
MeXaHMYEeCKOM SHEePIuu.

JemoHcTpaumu.

HabntoneHne mexaHMYeCKOro ABUXKEHUA Tesla OTHOCUTE/IbHO PasHbIX T OTCYETA.

CpaBHeHMe NyTel U TPAaeKTOPUI ABUKEHWNA OLHOFO U TOTO e Tela OTHOCUTENbHO Pa3HbIX TeN OTCYETa.
N3mepeHune CKOPOCTU U YCKOPEHUA NPAMOANHENHOTO ABUKEHUA.

NccnepoBaHne NpM3HAKOB PaBHOYCKOPEHHOTO ABUXKEHUA.

HabntoneHue ABUKEHUA TENA NO OKPYKHOCTMU.

HabntogeHne mexaHUYeCcKUX ABAEHUIA, NPOUCXOAALMNX B CUCTEME OTCUETa «TenexkKka» npu eé
paBHOMEPHOM U YCKOPEHHOM ABUMEHUU OTHOCUTE/IbHO KabuHeTa GU3NKMU.

3aBMCMMOCTb YCKOPEHUSA Tela OT MacChl TeNla U AENCTBYIOLLEN HA HETO CUJIbI.
HabntoaeHne paBeHCTBA CM1 NPU B3aUMOAENCTBUN TE.

MN3meHeHMe Beca Tena Npu YCKOPEHHOM ABUKEHUMN.

Mepegaya Mmnyabca NPy B3aMMOLENCTBUM Te.

Mpeobpa3oBaHMA IHEPTUKN MPU B3aUMOLENCTBUM TE.

CoxpaHeHue UMMyAbca Npu Heynpyrom B3aumoaencTBuun.

CoxpaHeHwue nmnynbca npy abconoTHO YyNPyrom B3aMmoLencTBumm.
HabntoaeHne peakTMBHOIO ABUMKEHUSA.

CoxpaHeHne MexaHMYeCKon aHeprumn npm cBoboaHOM NageHuu.
CoxpaHeHne MexaHMYeCKO SHePrUKn NPU ABUKEHUUN Tena Nnog, A4eiCcTBUEM NPYKUHbI.
JNTabopaTtopHble paboTbl M ONbITHI.

KOHCTDYMpOBaHI/Ie TPaKTa ANnAa pa3roHa un ,u,aaneﬁu.lero PaBHOMEPHOIo ABUNXKEHUA WWAPUKa NN
TENEXKKNU.



OnpegeneHune cpeaHeit CKOPOCTU CKONbXKEHUA BPYCKa UM ABUMKEHUA WAPMUKa NO HAKAOHHOW
NNOCKOCTH.

OnpeaeneHune ycKopeHus Tena npu paBHOYCKOPEHHOM ABUMEHMM MO HaKJIOHHOM NI0CKOCTH.

MccnegoBaHme 3aBUCMMOCTM MYTU OT BPEMEHW NPU PaBHOYCKOPEHHOM ABM»KeHUM 6e3 HauaibHOM
CKopoCTH.

MpoBepKa rMnoTesbl: eC/In NPU PaBHOYCKOPEHHOM ABUMXKEHUN 6€3 HaYa/IbHOM CKOPOCTM NYTU OTHOCATCS
KaK pAg HEYETHbIX YNCEN, TO COOTBETCTBYIOLLME NPOMENKYTKM BPEMEHN OANHAKOBbI.

NccnepoBaHne 3aBUCUMOCTM CUbl TPEHUA CKOJIbXKEHWUS OT CU/bl HOPMA/IbHOTO AaB/eHuUA.
OnpeaeneHne KoapdULMeEHTa TPEHUA CKONbIKEHUSA.
OnpegeneHue }KECTKOCTU NPYXKUHDbI.

OnpegeneHne paboTbl CUbl TPEHWUA NPU PABHOMEPHOM ABUMNKEHUM Te/1a MO roPU30HTaIbHOM
NoBEpPXHOCTMU.

OnpeaeneHune paboTbl CUbI YNPYroCTU NpU NOAbEME rpy3a C UCNONb30BaHUEM HENOABUMKHOIO U
noABUXKHOro 610KOB.

M3yyeHne 3aKoHa COXpaHEHUA SHEPTUN.
MexaHunyeckne konebaHua 1 BOJHbI.

KonebatenbHoe asukeHne. OCHOBHbIE XapaKTEPMCTUKM KonebaHuii: nepnoa, 4actota, amnanTyaa.
MaTemaTUYECKUIA U NPYKUHHBIN MaATHUKK. MpeBpalleHne sHeprum Npu KonebaTeNbHOM ABUKEHUN.

3aTyxatowme KonebaHus. BolHyKAeHHble KoebaHuA. Pe3oHaHc. MexaHu4yeckune BoaHbl. CBOMCTBA
MeXaHWYeCKMX BOJIH. NpogobHbIe M NonepeyHblie BoHbI. [MHA BOJIHbI M CKOPOCTb eé
pacnpocTpaHeHua. MexaHWyYeckue BO/HbI B TBEPAOM Tese, CeMCMUYECKME BOJHbI.

3BYK. ([POMKOCTb 3ByKa M BbICOTa TOHa. OTparkeHue 3ByKa. MHOPa3BYK M yAbTPa3BYK.
JemoHcTpaumu.

HabntoneHue konebaHwuit Ten Nog fencTBUEM CUAbI TAXKECTU U CUIbI YIIPYTOCTH.
HabntoaeHve KonebaHuit rpysa Ha HUTU U Ha NPYKUHE.

HabntoaeHue BbIHYKAEHHbIX KONebaHUIM 1 pe3oHaHca.

PacnpocTpaHeHMe NPoAo/bHbIX U MONEPEYHbIX BOSIH (Ha Moaenm).

HabntofeHWe 3aBUCMMOCTU BbICOTbI 3BYKa OT YacToOTbl.

AKYCTMYECKMNI1 pe3oHaHC.

JNTabopaTtopHble paboTbl U ONbITHI.

Onpep,eneHme 4acCToTbl U nepnoaa KonebaHuii MaTeMaTMUYECKOro MaATHUKaA.



OnpegeneHune 4acToTbl U NEPMOAA KONebaHNIM NPYKMHHOTO MaATHUKA.

MccnepgoBaHme 3aBUCMMOCTM Nepuoaa KonebaHui NoABeleHHOro K HATU rpy3a OT A/MHbI HATW.
MccnepgoBaHMe 3aBUCMMOCTM Nepuoaa KonebaHuin Npy»KUMHHOTO MaaTHMKA OT Macchl rpysa.
MpoBepKa HE3aBMCMMOCTM Nepuoaa KonebaHuii rpysa, NOABELIEHHOMO K HATU, OT Macchl rpysa.

OnbITbl, 4EMOHCTPUPYIOLLME 3aBUCMMOCTb Nepnoga KonebaHui NpyKMHHOTO MasTHMKA OT Macchl rpysa
N KECTKOCTU MPYXKMUHbI.

l/13N\epeHMe YCKOpEeHUA CBO6OAHOI’O nageHua.
3ﬂeKTp0MaI'HMTHOE none v ANeKTpPoOMarH1UTHble BOJIHbI.

3ﬂ6KTp0MaI'HMTHOE none. 3ﬂeKTpOMaI'HMTHbIe BOJIHbI. CBOMCTBA INIEKTPOMArHUTHbIX BOJIH. LLkana
3NEeKTPOMArHUTHbIX BO/IH. MIcNONb30BaHWE 31eKTPOMArHUTHbIX BOJTH ANA COTOBOW CBA3M.

dneKTpomarHmMTHasa npmposa ceeta. CKopocTb cBeTa. BonHoBble cBOMCTBaA CBETa.
JemoHcTpauun.

CBolicTBa 3/1EKTPOMArHUTHbIX BOJIH.

BonHoBbIE CBOMCTBA CBETA.

NabopaTtopHbie paboTbl U ONbITbI.

MN3yyeHune CBOMCTB 3/1EKTPOMArHUTHbIX BOJIH C MOMOLLbIO MOBUABHOTFO TenedpoHa.
CseTOBbIE ABNEHMUA.

NyyeBan mogenb ceeTa. ICTOYHMKM cBeTa. [pAMOAnHEHOe pacnpocTpaHeHue ceeTa. 3atmeHuns ConHua
1 JlyHbl. OTpaxkeHue ceeTa. [NnocKoe 3epKano. 3aKOH OTpaXKeHUA ceeTa.

NpenomneHune ceeta. 3aKoH npenomnaeHma ceeta. [lonHoe BHyTpeHHee OTpaXKeHue ceeTa.
Mcnonb3oBaHMe NOAHOIO BHYTPEHHErO OTPa*KeHMA B ONTUYECKUX CBETOBOAAX.

JNnnza. Xop nyyein B inH3e. OnTuyeckaa cuctema Gpotoannaparta, MMKPOCKONa 1 Teneckona. [nas Kak
onTU4yeckasa cuctema. bM3opyKocTb N AaNbHO30PKOCTb.

PasnokeHue 6enoro ceeTa B CNnekKTp. OnbiTbl HotoTOHA. CnoxeHune CMeKTpa/bHbIX LLIBETOB. ﬂ,MCI’IepCMH
cBeTa.

JemoHcTpauun.

MpAamonnHenHoe pacnpocTpaHeHMe cBeTa.

OTparkeHune cseTa.

MonyyeHune n3obpaxkeHnit B NIOCKOM, BOFHYTOM M BbIMYK/J0M 3epKaiax.

lNpenomneHue ceeTa.



ONTUYECKNIA CBETOBOA.

Xopg ny4yei B cobupatoweit AnH3e.

Xopa ny4yen B paccemBatoLLeN INH3E.

MonyyeHne N3o06pakeHM C NOMOLLbIO JINH3.

MpuHuun gectena doToannapaTta, MMKPOCKONa U Teneckona.

Mopaenb rnasa.

PasnoxeHne 6en0ro cBeTa B CNEKTP.

MonyyeHune 6enoro ceeTa Npu CAOKEHUN CBETA Pa3HbIX LLBETOB.
NabopaTtopHbie paboTbl U OMNbITHI.

NccnepoBaHne 3aBUCMMOCTM YIrna OTPAXKEHUs CBETOBOTO Jy4a OT Yrna NageHus.
MN3yyeHune xapaKTepuCTnK n3obpaxkeHuns npegmeTa B NJ1OCKOM 3epKane.

MccnegoBaHme 3aBUCMMOCTM Yria NPenoMIeHMs CBETOBOIO /1y4a OT Yria NafeHus Ha rpaHuLe «Bo3ayx—
CTEKNOY.

MonyyeHne M306parkeHni C NOMOLLBI0 COBMpPatoLWel NH3bI.

OnpegeneHune GpOKYCHOro paccToAHMA U ONTUYECKOM CUAbI COBUpatoLLEN NH3DI.

OnbITbl NO Pa3noXKeHUo 6e0ro cBeTa B CNEKTP.

OnbITbl MO BOCNPUATUIO LLBETA NPEAMETOB NPU UX HabAloAeHUN Yepes LBeToBble GUNLTPLI.
KBaHTOBble ABAEHUA.

OnbiTbl Pe3epdopaa n nnaHeTapHaa mogens atoma. Mogenb atoma bopa. McnyckaHue u nornouweHune
cBeTa aToMoM. KBaHTbI. JIMHeWYaTbIe CNEeKTPbI.

PaanoaktuBHocTb. Anbda, 6eTa- U ramma-msnydeHus. CTpoeHve aToMmHoro agpa. HyknoHHas moaens
aTOMHOro Aagpa. M3otonbl. PagnmoakTuBHble NpeBpalleHua. MNepuog nonypacnaga aTOMHbIX A4ep.

AlpepHble peakuuun. 3aKOHbl COXpPaHEeHUA 3apAA0BOro U MacCoBOro Yncen. SHeprua CBA3M aTOMHbIX
agep. CBA3b maccbl M 3Heprnun. Peakuum cnHTesa n geneHna agep. NctouHmkm sHeprum ConHua v 3B€34.

ApepHas sHepretTuKa. [leicTBus paamoaKkTUBHbIX U3/TYY4EHUI Ha XKUBbIE OPraHMU3MbI.
JemoHcTpaumu.

CI‘IEKprI n3nyyeHmna n nornoweHuma.

CneKTpbl pasnNYHbIX ra3os.

CnekTp Bogoposa.



HabntoaeHue Tpekos B Kamepe BuibcoHa.

PaboTa CYUETYMKA MOHUIUPYIOLLUX U3NYYEHUN.

PerucTpauma nsnydyeHns NpUpPoaHbIX MMHEPaNoB U NPOAYKTOB.

NabopatopHbie paboTbl M ONbITbI.

HabntoaeHne CNAOLLHbIX U IMHENYaTbIX CMEKTPOB U3yYeHus.

NccnepgoBaHme TPEKOB: M3MEPEHUE SHEPTUM YaCTULbI MO TOPMO3HOMY MyTu (Nno ¢oTorpaduam).
N3mepeHune pagnoakTMeHoro ¢poHa.

MoBTOPUTENBHO-0606LAIOLWNIA MOAYNb.

MoBTOpPUTENbHO-0606WAOWWIA MOAYAb NPeAHA3HaYeH Anasa cMctemaTnsaumm u obobueHuns
npeAMeTHOro CoaepKaHna 1 onbiTa AeATENbHOCTU, NPUOBPETEHHOTO NPU U3YyYEeHUM BCEro Kypca
dU3UKKM, a TaKXKe ANA NOATOTOBKMU K OCHOBHOMY rocyAapCTBEHHOMY 3K3ameHy no ¢pusmke ana
obyuatoumxca, BbIbpaBLUMX STOT y4ebHbIM Nnpeamer.

Mpw N3y4eHNM JaHHOTO MOAYA Peasn3yrTca U CUCTEMATUIUPYIOTCS BUAbI AeATeIbHOCTU, HA OCHOBe
KOTOpbIX 0b6ecrneynBaeTca JOCTUKEHMUE NPEAMETHbIX U MeTanpeaMeTHbIX NAaHUPYEMbIX Pe3y/1bTaToB
0byueHunsn, popmmpyeTca ecTeCTBEHHOHaY4YHan rPaMOTHOCTb: OCBOEHME Hay4YHbIX METOA0B
nccnefoBaHUS SBAEHUN NPUPOAbI U TEXHUKK, OBNALEHME YMEHUAMMN 0O6BACHATb GU3MYECKUE ABNEHMUS,
NPUMEHAA NOJIyYeHHble 3HAHWUA, pellaTb 33241, B TOM YMCe KaueCTBEHHbIE N 3KCNEPUMEHTa/IbHbIE.

MPMHUMNMANBHO AEATENbHOCTHBIN XapaKTep AaHHOro pasaena peannsyeTca 3a CHET Toro, YTo
o6yyatoLLmecs BbINOAHAIOT 334aHNA, B KOTOPbIX UM Npea/iaraertca:

Ha OCHOBE MOJIyYEeHHbIX 3HAHUI PAcNO3HaBaTb U HAYYHO 06 BACHATL GU3NYECKME ABAEHUA B
OKPY*KaloLLel NpMpoae v NoBCeAHEBHOM KU3HM;

MCNOJ1b30BaTb Hay4YHble MeTOAbl NCCNea0BaHNUA ¢M3MHECKMX ABJIEHWNI, B TOM Ynce AnAa NnpoBepku
rmnoTes U Noay4yeHnAa TeopeTnvyecKknx BbiB0OJ0B;

06DbACHATbL Hay4Hble OCHOBbI Hanbo1ee BaXKHbIX AOCTUMKEHUIA COBPEMEHHbIX TEXHONOTNM, Hanpumep,
NPaKTUYECKOro NCNoab30BaHMA Pa3IMYHbIX UCTOYHUKOB SHEPTUM Ha OCHOBE 3aKOHa NpeBpaLleHna U
COXpPaHEeHMA BCEX U3BECTHbIX BUAOB SHEPTUM.

Kaaaa 13 Tem AaHHOIo MOAYNA BKAOYAET IKCNEPUMEHTaNbHOE nccaeaosaHme 0bobluarliLero
XapaKtepa. Moaynb 3aBepliaeTcs NpoBeAeHnem AMarHoCTUYeCKOM U OLLeHOYHOM paboTbl 3a Kype
OCHOBHOro 0buiero obpasoBaHus.



NAAHUPYEMBbIE PE3Y/1IbTATbl OCBOEHWA MPOTPAMMBbI MO ®U3NKE HA YPOBHE OCHOBHOIO
OBLLETO OBGPA3OBAHUA

MN3yyeHne GpU3MKM Ha YypOBHE OCHOBHOrO 06LLero 06pa3oBaHUA Hanpas/ieHo Ha AOCTUXEHME
JINYHOCTHbBIX, MeTanpeamMeTHbIX U NpeaMeTHbIX 06pa3oBaTebHbIX Pe3yabTaToB.

B pe3ynbTaTe M3ydeHUA GU3MKM Ha YPOBHE OCHOBHOTO 06LLero obpasoBaHmMA y obydatowerocs 6yayTt
chopmMmmpoBaHbl CieayloLmMe TNYHOCTHbIE pPe3ynbTaThl B YacTu:

1) naTpMoOTUYECKOro BOCNUTAHUS:

- NPOSBNEHME UHTEpPEeCca K UCTOPUN U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM GU3NYECKOM HAYKK;
- ULEHHOCTHOE OTHOLWEeHUe K AOCTUXKEHNAM pOCCVI[;ICKMX yHéHbIX-d)VBVIKOB,‘

2) rpa*kAaHCKOro U AyXOBHO-HPaBCTBEHHOrO BOCMUTAHUSA:

- TOTOBHOCTb K aKTMBHOMY y4acCTUIO B 0OCYXKAEHUN 0OLECTBEHHO 3HAYMMbIX U STUYECKUX NPobiem,
CBA3AHHbIX C NPAKTUYECKUM NPUMEHEHNEM OOCTUKEHUNA OUBUKMY;

- OCO3HaHWMe BaXXHOCTUN MOPa/ZIbHO-3TUYECKUX MPUHLUMNNOB B AEATENIbHOCTU yLIéHOI'O;
3) 3CTETNYECKOro BOCNUTAaHUA:

- BOCNpuUATUNE 3CTETUYECKNX Ka4eCTB ¢M3MH€CKOVI HayKu: eé rapMOHNYHOIO NOCTPOEHUNA, CTPOIOCTHU,
TOYHOCTU, NAKOHUYHOCTH,

4) UEeHHOCTN Hay4YHOTO NO3HAHUA:

- 0CO3HaHWe LLeHHOCTU PU3NYECKOM HAYKM KaK MOLLHOIO MHCTPYMEHTa NO3HaHMA MUpPa, OCHOBBI
Pa3BUTUA TEXHONOMNI, BaXKHEMLWEN COCTABNAIOLWEN KYNbTYpbl;

- pasBuTME Hay4yHOM Nt0603HATENBHOCTU, MHTEPECA K UCC/Ie0BaTeNIbCKOM AEATENBHOCTH;
5) dopMMpoBaHMA KyNbTypbl 340P0BbA Y SMOLMOHAbHOrO 6aaronony4ms:

- 0CO3HaHMe LeHHocTn 6e3onacHoro obpasa »KM3HM B COBPEMEHHOM TEXHOIOTMYECKOM MUPE, BaXKHOCTU
npasun 6e30nacHOro NoBeAeHNa Ha TPAHCNOPTe, Ha A0POrax, C SNEKTPUYECKUM U TEMIOBbLIM
obopyaoBaHNEM B AOMALLHUX YCAOBUSAX;

- cPOPMMPOBAHHOCTb HaBblKa pedieKkcum, NPUsHaHWe CBOEro NpaBa Ha OWKMBKY M TaKoTo ke npaBsa y
[APYroro 4enoBeKa;

6) TPy40BOro BOCNUTAHUS:

- aKTMBHOE y4YacTue B pelleHUn NpakTUYecKkux 3agay (B pamkax cembu, obpasoBaTenbHOM opraHusaLmm,
ropoza, Kpas) TEXHONOMMYECKOM U CoOLMaNbHON HaNpPaBAEHHOCTH, TPEOYIOLWMX B TOM YMC/e U
dU3NYECKNX 3HAHNIA;

- MHTEPEC K MPAKTUYECKOMY M3y4yeHMto Npodeccuin, cBasaHHbIX C GU3NKON;



7) 9KO0/10rn4YeCKoro BoCNUTaHmA:

- OpUEHTaLMA Ha NpMMeHeHMe GU3NUYECKUX 3HAHUI ANA pelleHus 3a4a4 B 061acTh OKpyKatoLei
cpeabl, N1aHNMPOBAHMA MOCTYMKOB M OLEHKM UX BO3MOKHbIX NOCAEACTBUI A/1A OKPYXKatoLen cpeapl;

- 0CO3HaHMe r106anbHOro XxapaKTepa 3KOI0rMYecKUX Npobiem 1 NyTen Ux pelleHns;
8) ajanTaumu K U3MEHAILLMMCA YCTIOBUAM COLMANbHOM M NPUPOLHON cpeabl:

- I'IOTpGGHOCTb BO BSaMMOAEﬁCTBMM npuv BbiINOZIHEHUU MCCﬂe,EI,OBaHMﬁ M NPOEKTOB ¢M3VI‘-IECKOI7I
HaNpPaB/1€HHOCTU, OTKPbLITOCTb ONbITY U 3HAHNAM OPYINX;

- NoBbllWWeHNE YypPpOBHA CBOEN KOMMETEHTHOCTH yepes3 NpakTU4eCKyro AeATe/IbHOCTb;

- noTpebHoCTb B GOPMMPOBAHUMN HOBbIX 3HAHWI, B TOM uncne GbopmynnposaTb naeun, NoHATUA,
rmnoTesbl 0 GU3NYECKNX OOBEKTAX U ABJIEHUSX;

- OCO3HaHUe AednUMTOB COOCTBEHHbIX 3HAHWUIM U KOMMETEHTHOCTEeM B 06/1aCTn PpU3MKY;
- N1aHUPOBaHME CBOEro Pa3BUTUA B NPUOBPETEHUN HOBbIX GU3UYECKUX 3HAHUN;

- CTpEMJIEHUE aHA/TU3MNPOBATb U BbIABIATb B3aMMOCBA3U NpUpoabl, 06I.Ll,eCTBa M 3KOHOMUKHU, B TOM
yncne ¢ ucnosibsoBaHMem ¢M3M‘-IeCKMX 3HaHWi;

- OLLeHKA CBOMX AEMCTBUM C YH4ETOM BAUAHMA HA OKPYXKAIOLLYIO cpeny, BO3MOMXKHbIX F106aNbHbIX
nocneacTsum.

METANPEAMETHbIE PE3Y/IbTATbI

B pe3ynbTaTe 0cBOEHMA Nporpammebl No ¢Gp13nKe Ha ypoBHE OCHOBHOrO obuiero obpasoBaHua y
obyyatowerocsa byayt cdbopMmpoBaHbl MeTanpeaMETHbIE Pe3yAbTaTbl, BKAKOYAOLWME NO3HaBaTeIbHble
YHMBEpCcanbHble y4ebHble AeNCTBUA, KOMMYHMKATUBHbIE YHMBEPCabHble y4ebHble fencTBus,
perynaTmBHble yHUBEPCanbHble y4ebHble aencTauA.

MNo3HaBaTenbHble YHUBEpPCAa/ibHblE y‘-IEGHbIe AEﬁCTBMﬂ

basosble nornyeckmne ,D,el';ICTBMﬂZ
BbIAB/IATb U XapPaKTEPMU30BaTb CyLLECTBEHHbIE MPU3HAKU 06BbeKTOB (FIBJ'IEHMVI),'
YCTaHaB/nBaTb CyLLI,eCTBEHHbIﬁ NMPU3HaK KJ'IaCCVId)MKaLI,VIM, OCHOBaHMA ANnA O606LLI,eHMFI N CpaBHEHUA;

BblAB/IATb 3aKOHOMEPHOCTUN N NPOTUBOPEYMNA B PaCCMATPUBAEMbIX d)aKTaX, AaHHbIX U Ha6J'II'O,CI,EHMF|X,
OTHOCALWMNXCA K ¢)VI3W~I€CKVIM ABNEHNAM;



BbIABNATb MPUUYNHHO-CEACTBEHHbIE CBA3U MPU U3yHeHUN GU3UYECKUX ABAEHMIA U NPOLECCoB, AeNaTb
BbIBOAbI C UCMOJ/Ib30BAHMEM AAYKTUBHbIX M UHAYKTUBHbIX YMO3aK/IOYEHWI, BbIABUIaTb TMMNOTE3bI O
B3aMMOCBA3AX PUINYECKUX BEANUUNH;

CaMOCTOATE/IbHO BbI6GMpPaTb cnocob pelieHns yuebHol Gpusmyeckol 3a4aum (CpaBHEHME HECKOIbKUX
BapMaHTOB pelueHus, BbI6op Hanbosee NoAXOAALErO C YYETOM CAMOCTOATE/IbHO BblAeeHHbIX
KpuTepues).

BbasoBble nccnegoBatenbckme AEﬁCTBMﬂZ
MCNoN1b30BaTb BOMPOCHI Kak MCC}'IE,D,OBaTEI'IbCKMﬁ UHCTPYMEHT NO3HAaHWUA;

npoBoAnNTb NO CaMOCTOATE/IbHO COCTaB/IEHHOMY NJ1aHY ONbIT, HEC/IOXKHbI ¢M3VI‘-I€CKMﬁ IKCNEPUMEHT,
Hebobloe nccnegoBaHue ¢M3M‘-I€CKOFO ABNEHNA;

oueHnBaTb Ha NPUMEHUMOCTb U JOCTOBEPHOCTb VIH(I)OpMaLI,VHO, NnoZ1Iy4eHHYIO B Xo4e nccneaosaHma nnum
IKCNepmMMeHTa;

CaMoCTOATeIbHO popMYIMPOBaTb 0606LLEHUS 1 BbIBOALI MO pe3y/ibTaTam NpPoBeAEHHOro HabatoaeHwus,
onbITa, NCCNeA0BaAHMS;

NPOrHO3MpPOBaTb BO3MOXKHOE AasibHelllee pa3BUTUE GU3NYECKUX NPOLLECCOB, a TaKXKe BblABUMaTb
npeanoaoXeHmna ob nx pasBUTUN B HOBbIX YCIOBUSX U KOHTEKCTaX.

PaboTa c mHpopmauyumeii:

NPUMEHATb Pa3/INyHble MeTOAbl, UHCTPYMEHTbI M 3aMPOCbl MPU NOUCKE U 0T6ope MHbOoPMaLLUN Nan
OaHHbIX C YY4ETOM NpeanoxKeHHoM yyebHol dm3mMyeckon 3agauum;

aHa/IM3MPOBaTb, CUCTEMATM3NPOBATb U MHTEPNPETUPOBATL MHGOPMALLMIO PA3/IMYHbIX BUA0B 1 Gopm
npeacraBneHus;

CaMOCTOATENbHO BbIOMpPaTh ONTUManbHyo popmy npeacTaBaeHMA MHPOPMaLMK U UANKOCTPUPOBATD
pelsaemble 3343a4M HECIOXKHbBIMU CXEMAMM, ANarpammamMm, MHOM rpaduKomn U X KOMBUHALUAMMK.

KOMMYHUKATUBHbIE YHUBEPCa/IbHblE y4yebHble AelCTBUA:

B X04e 0bcyaeHua yuebHOro matepmana, pesybTaTos flabopaTopHbIX paboT U NPOEKTOB 3a43aBaTb
BOMPOCHI MO CyLLecTBy 06Cy:KAaeMol TeEMbI U BbICKa3blBaTb MAEN, HaLeNEHHbIE Ha PeLleHne 3a4a4M U
noafepskaHue 6naroskenarteNbHOCTN 0BLLEHNSA;

COMOCTaBATb CBOW CY}KAEHUA C CYXAEHMAMMN APYrMX YYaCTHUKOB Ananora, o6Hapy»usaTb pasanuve u
CXOACTBO NO3ULUIA;

BblPa*XaTb CBOK TOYKY 3pEHUA B YCTHbIX N MUCbMEHHDbIX TEKCTAX,

ny6/1MYHO NPeaCcTaBAATb Pe3y/bTaTbl BbINOJHEHHOrO $DM3NYECKOro onbiTa (3KCNepumMeHTa,
nuccnefoBaHuns, NPoeKTa);

NMOHMMATb U UCMO/Ib30BATb NPENUMYLLECTBA KOMAHAHOM U UHAMBUAYANbHOW PaboTbl NPU peLleHnmn
KOHKPETHOM Ppusnyeckom npobnemsi;



NPUHUMATb LM COBMECTHOWN AeATe/IbHOCTU, OPraHM30BbIBaTh AEUCTBUA MO €€ AOCTUNKEHUIO:
pacnpenensatb posin, obcy»KaaTh NPOLECCHl U pe3y/ibTaTbl COBMECTHOM paboTbl, 06061WaTh MHEHUS
HECKONbKUX Ntoaei;

BbINOJIHATbL CBOO YacTb PaboTbl, AOCTMUIAA KaYeCTBEHHOMO pe3ybTaTa NO CBOEMY HaNpPaBAEHUIO U
KOOPAUHUPYS CBOU AEWUCTBUSA C APYTMMU YIeHaMN KOMaHAbI;

OLEHMBATb Ka4eCTBO CBOEro BKNaAa B 06LWMIM NPOAYKT MO KPUTEPUAM, CAMOCTOATENBHO
chopMyIMpPOBaHHLIM YYaCTHUKaMM B3aMMOLENCTBUA.

PerynaTvBHble yHUBEpPCabHble yuebHble AelCTBUSA

CaMOODI'aHM3aLI,MFII

BbISIBNATb NPO6/IEMbI B JKU3HEHHbIX U YYEOHbIX CUTYaLMAX, TPEOYIOWMX AN peleHma GUsnYecknx
3HaHUI;

OPUEHTUPOBATLCA B PA3/IMYHbIX MOAX04AX MPUHATUA PeLLueHni (MHAMBMAYaNbHOE, NPUHATUE PELLEeHUs B
rpynne, NPUHATME PELLEHUI TPYNMON);

CaMOCTOATEIbHO COCTaBAATb a/ITOPUTM peLleHns GU3MYeCcKon 3a4a4M UK NAaHa UCCAeaoBaHUs C
YUYETOM MMEIOLLNXCSA PECYPCOB U COBCTBEHHbIX BO3MOXHOCTEN, apryMeHTUPOBaTh Npeanaraemble
BapuaHTbl peLlleHnis;

Aenatb BbI6Op M BpaTh OTBETCTBEHHOCTDL 3a pelleHme.
CaMOKOHTPO/1b, SMOLMOHA/IbHbIN MHTENNEKT:
[0aBaTb afleKBaTHYIO OLeHKY CUTyaLMu U Npegnaratb naaH eé usmeHeHus;

06BACHATL MPUYMHBI AOCTUKEHMUA (HEAOCTUKEHMSA) PE3Y/IbTATOB AEATEIbHOCTH, faBaTb OLEHKY
NpPMOBPETEHHOMY ONbITY;

BHOCUTb KOPPEKTUBbI B AeATE/IbHOCTb (B TOM YMCAE B X0, BbINOAHEHMA GM3NYECKOro UCcneq0BaHNA Uan
MPOEKTa) Ha OCHOBE HOBbIX 06CTOATENLCTB, N3MEHMUBLUMXCA CUTYaLLMIA, YCTaHOBAEHHbIX OLUINGOK,
BO3HUKLLMX TPyAHOCTEN;

OUuEeHNBATb COOTBETCTBUE pe3y/ibTaTa UesIn U YCNIOBUAM;

CTaBUTb cebA Ha MeCTO APYroro YesI0BeKa B X04e CNOPa AN ANCKYCCUMU Ha HayvyHYIO TEMY, MOHUMATb
MOTUBbI, HAMEPEHMSA U IOTUKY APYroro;

NpW3HaBaTb CBOE MNPaBO HA OWMOKY Npu peeHnn GU3NYECKMX 3a4a4 AU B YTBEPKAEHUAX HA HAYYHble
TEMbI U TAKOE }Ke NPaBo Apyroro.

MPEOMETHbIE PE3Y/IbTATHI



K KoHLy 0byuyeHus B 7 Knacce npeameTHble pesyibTaTbl Ha 63a30B0M YPOBHE A0/KHbI OTPaXKaTb
chOPMMUPOBAHHOCTb Y 0BYYAIOLLIMXCA YMEHUIA:

MCMONb30BaTb NMOHATUA: GU3UYECKME U XUMMYECKUE ABNEHUSA, HabatogeHNe, SKCNEPUMEHT, MOAENb,
rmnoTesa, eanHULbl GU3UYECKUX BEIMYMH, aTOM, MOJIEKY/1a, arperaTHble COCTOAHUA BellecTsa (TBEpAoeE,
UAKOe, ra3006pasHoe), MexaHUYecKoe ABUKEHWNE (paBHOMEPHOE, HEPaBHOMEPHOE,
NPsSIMONHENHOe), TPAaeKToOpUA, paBHOAENCTBYOWAA cuna, gebopmauma (ynpyras, nnactmyeckas),
HEeBEeCOMOCTb, COObLLatoLIMECA Cocyabl;

pasnnyaTh AsaeHUA (auddysunsa, TennoBoe ABUNKEHME YACTUL, BELLECTBA, PaBHOMEPHOE ABUXKEHUE,
HepaBHOMEpPHOE ABUMKEHUE, MHEPLMA, B3aUMOAENCTBUE Te/l, paBHOBECUE TBEPAbIX TE/ C 3aKpenéHHOM
OCbl0 BpalleHuMA, Nepegaya AaBNeHUA TBEPAbIMM TeNaMU, 3KUAKOCTAMM U razamu, atmochepHoe
AaBfieHne, NiaBaHue Tes, NpeBpaLleHna MexaHNYeCcKoM SHePrMm) No ONUCaHMIO UX XapaKTePHbIX
CBOICTB M Ha OCHOBE OMbITOB, AEMOHCTPUPYIOLNX AaHHOE pU3nYecKoe ABNEHUE;

pacno3HaBaTb NPOsABAEHNE U3YYEHHbIX GU3NYECKUX ABJIEHWUI B OKPYIKAIOLLEM MUPE, B TOM YnC/e
dU3nYeCcKNe ABNEHUA B MPUPOAE: NPUMEPDI ABUKEHUA C PAa3IMUYHBIMM CKOPOCTAMM B }KUBOM U HEXMNBOW
npupoae, AecTBUE CUbl TPEHUA B NMPUPOLE U TEXHUKE, BANSAHME aTMOCHEPHOro AaB/EHMA HA KUBOM
OpraHu3m, NaaBaHuWe pblb, pbluaru B Tese Ye0BEKA, NPY 3TOM NepeBoAUTb NPAKTUYECKYIO 33434y B
y4yebHy0, BblAENATb CYLLECTBEHHbIE CBOMCTBA (MPU3HaKKN) GU3UYECKUX ABNEHWI;

OMNMUCbIBaTb M3yUYEHHbIEe CBOMCTBA Ten U dusnUYeckue ABNEeHUA, UCNonb3ya dUsnyeckne BeNMunHbl (Macca,
06BEM, NNOTHOCTb BELLLECTBA, BPEMS, NMYTb, CKOPOCTb, CPEAHAS CKOPOCTb, CMNA YMPYFrOCTU, CUNA TAXKECTH,
BEC Te/sa, CMna TPeHUs, AaBneHne (TBEpAOro Tena, ) KMAKOCTU, ra3a), BbITaIKMBatOLLAsA CUNa,
MexaHu4yeckana paboTa, MOLHOCTb, NA€4Y0 CUJIbl, MOMEHT CU/bl, KO3GPULMEHT NOSIE3HOrO AENCTBUA
MEeXaHM3MOB, KUHETUYECKan 1 NOTEHLMAbHAA SHEPrua), NP ONMCaHUM NPaBU/IbHO TPAKTOBATb
bU3MYECKMIA CMbIC/T UCNONBb3YEMbIX BENUYNH, UX 0603HAYEHUA U eANHULbI PUIUYECKUX BENUUMH,
HaxoanTb GopMy/ibl, CBA3bIBAIOLINE AAHHYIO PU3MYECKYIO BEANYNHY C APYTMMUW BEAMYMHAMMU, CTPOUTb
rpaduKu U3y4yeHHbIX 3aBUCMMOCTEN GU3UUYECKUX BENIMUNH;

XapaKTepu3oBaTb CBOMCTBA Te/, PU3MUECKME ABNEHUA U NPOLECCHI, UCMO/b3YA MPABUIA CIOKEHUA CUN
(smonb oaHoM npsmoit), 3akoH MyKa, 3aKoH Mackana, 3aKkoH Apxumeaa, Npasuao paBHOBECUA pblyara
(6noKa), «3010TOE NPABUIO» MEXAHUKM, 3aKOH COXPAHEHWUA MEXaHUYECKOW 3HEePrnu, Mpu 3TOM AaBaTb
CNIOBECHY0 pOPMYIMPOBKY 3aKOHA M 3aNUCbIBATb €r0 MaTEMATUYECKOE BblPasKeHUE;

06bACHATL GM3NYECKME ABNEHNA, NPOLECCHI U CBOMCTBA TEA, B TOM YMC/IE U B KOHTEKCTE CUTYaLnid
MPaKTMKOOPMEHTUPOBAHHOIO XapaKTepa: BbiABAATb MPUYNHHO-CIEACTBEHHbIE CBA3M, CTPOUTb
06bACHEeHNe 13 1-2 NOrMYECKMX LWAroB € ONopoit Ha 1-2 M3y4YeHHbIX CBOMCTBA GU3NYECKUX ABSIEHUI,
bU3MYECKNX 3aKOHA MAN 3aKOHOMEPHOCTY;

pelaTtb pacyéTHble 3aga4mM B 1-2 aeiCTBUA, UCNONb3YA 3aKOHbI M GOpMYbl, CBA3bIBatOWME GU3NYEcKUue
BE/IMYMHBI: HA OCHOBE aHaNN3a YCN0BMA 3a4a4M 3aMMCbiBaTb KPaTKoe YCNoBUE, NOACTaBAATb
dur3MYecKkne BeNMUYNHBI B GOPMY/Ibl U MPOBOAMUTL PACYETbl, HAXOAUTb CNPABOYHbIE AaHHbIE,
HeobxoAumble ANA pelleHns 3a4a4, OLEeHNBATb PEAIMCTUYHOCTb NONYYEHHOM GUINYECKOM BE/IUUYMHDI;



pacno3HasaTbh NPo6aembl, KOTOPble MOXHO PeLInTb NPU NOMOLLM GUINYECKUX METOA0B, B ONUCaHUK
nccaen0BaHUA BblAENATb NPOBEPAEMOE NPeanosoKeHue (rmnotesy), pasmyatb U MHTEPNPETUPOBATD
NolYYEHHbIN pe3ynbTaT, Hax0AMUTb OWNOKKN B X04e ONbITa, AeNaTbh BbIBOAbI NO €ro pesy/ibTaTam;

NPOBOAMTb ONbITbl N0 HABNOAEHUIO U3NYECKUX ABNEHUA AN GUSUYECKUX CBOUCTB TEN:
bopmynnpoBaTh NpoBepAeMble NPeanoaoKeHNA, cobrpaTb YCTaHOBKY U3 NPeasioKeHHOro
060pyL0BaHWMA, 3aNMCbIBaTb X0 ONbITAa U GOPMYIMPOBATL BbIBOAbI;

BbINO/IHATL NPSAMbIE U3MEPEHUA PACCTOAHMA, BPEMEHM, Macchl Tesla, 06bEMa, CUbI U TEMNEPATYPbI C
MCNOAb30BaHWEM aHaANOrOBbIX U LMPPOBLIX MPMBOPOB, 3aMMCbIBaTb MOKa3aHMA NPUBOPOB C YY4ETOM
334,3aHHON abCONOTHOM MNOFPELIHOCTU U3MEPEHUIA;

NpPOBOAUTb UCCAeA0BaHNE 3aBUCUMOCTN OAHOMN PU3NYECKON BEIMYMNHDBI OT APYroi C UCNOIb30BaHMEM
NPAMbIX U3MEPEHWNI (3aBUCMMOCTU NYTU PaBHOMEPHO ABUNKYLLEroCA Tesla OT BpeMeHU ABUMNKEHUSA Tena,
CWJIbl TPEHMA CKOMbXEHMA OT Beca Tesa, KayecTsa 06paboTKM NoBepxHOCTEN Ten N He3aBUCMMOCTU CUJbl
TPeHWA OT NJoWaAN CONPUKOCHOBEHMUA TeA, CUbl YNPYFrOCTU OT YAJAUHEHUA NPYXKUHbI, BbITa/IKUBAlOLLLEN
CUAbl OT 06BbEMA NOTPYKEHHOM YaCcTW Tena 1 OT NAIOTHOCTU KUAKOCTU, eé He3aBUCUMMOCTM OT NNOTHOCTU
Tena, ot rybuHbl, Ha KOTOPYHO NOTPYKEHO TENO, YCI0BUI NAABAHUA Te/, YCAOBUIN PpaBHOBECUS pblyara U
6710K0B), y4acTBOBaTb B N/IaHNPOBAHMUM y4ebHOro UccienoBaHus, cobupaTbh YCTAaHOBKY M BbIMONHATb
n3mepeHusa, cieaya NpeasioxeHHomy naaHy, GMKCMpoBaTh pe3yibTaTbl NOAYYEHHOW 3aBUCMMOCTH
bU3NYECKUX BEINYMH B BUAE NPen/IoKeHHbIX Tabauy u rpadukoB, AenaTb BbIBOAbI MO pe3ysibTaTam
nccnenoBaHus;

NPOBOAMTb KOCBEHHbIE M3MePEHUN GU3NYECKMX BEANYMH (MNOTHOCTb BELLECTBA KUAKOCTU U TBEPAOrO
Tena, Cuaa TPEeHUA CKOMbKEHUA, AaBNeHMe BO34yXa, BbITaIKMBAIOLWAA CMAa, AeNCTByOLLanA Ha
NOrpy»KEHHOE B XUAKOCTb TeN0, KO3GPULMEHT NONESHOTO AENCTBUA NPOCTbIX MEXAaHU3MOB), cleays
NpeasoXeHHON MHCTPYKLUMK: NPU BbINOJAHEHUN M3MEPEHNI COBUPaTb IKCNEPUMEHTA/IbHYIO YCTAHOBKY U
BbIYUCAATb 3HAYEHME UCKOMOW BE/NYUHbI;

cobntofaTh NpaBuIa TEXHUKM BesonacHOCTM Npu paboTe ¢ 1abopaTopHbIM 060pYA0BAHNEM;

YKa3bIBaTb MPUHLMUMbI AENCTBUA MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECbI, TEPMOMETP, AMHAMOMETP,
coobuiatowmecs cocygbl, bapomeTp, pblyar, NOABUNKHbLIA U HENOABUMKHbIN BIOK, HAKOHHAA NIOCKOCTb;

XapaKTepu3oBaTb NPUHLUMMbI AEUCTBUA U3YYEHHbIX NPUBOPOB N TEXHUYECKUX YCTPOMCTB C ONOPOM Ha UX
onucaHusa (B TOM YMcae: NoAWNNHUKM, YCTPOMCTBO BOAONPOBOAA, M’MAPABANYECKMIA MPecc, MaHOMETP,
BbICOTOMEp, NMOPLUHEBOW HACOC, APEOMETP), UCMONb3YA 3HAHUS O CBOMCTBAX GUINYECKUX ABEHUI U
HeobxoaMMble GU3NYECKME 3aKOHbI U 3aKOHOMEPHOCTH;

npueBoAMTb NpUMepbI (HaxoauTb MHbOPMaLMIO O NPUMepPaXx) NPAKTUYECKOro UCMONb30BaHNA
dU3NYECKNX 3HAHWNI B MOBCEAHEBHOM KU3HU A/1A obecneyeHma 6e3onacHOCTM Npu obpaLLeHnn ¢
npnbopamm U TeXHUYECKMMM YCTPOMCTBAMM, COXPaHEHUA 340Pp0BbA U COBA0AEHUA HOPM
3KO/I0MMYECKOro NoBeAeHNA B OKPY»KatoLLen cpeae;

OCYLLEeCTBAATb OTBOP UCTOYHWMKOB MHPOPMALMKN B MHTepHETEe B COOTBETCTBMM C 334aHHbIM NOUCKOBbIM
3anpoCcoM, Ha OCHOBE MMEIOLLIMXCA 3HAHMI U NYTEM CPaBHEHMSA Pa3/IMYHbIX UCTOYHMKOB BbIAENATb
MHPOpMaLMIo, KOTOPan ABAAETCA NPOTUBOPEUYNBON UAN MOXKET BbITb HEAOCTOBEPHOM;



MCNOAb30BaTb MPU BbINOAHEHMUM YYEBHbIX 334aHNIN HAyYHO-NONYAAPHYIO MTEPaTypy GU3NYECKOro
CoAepsKaHuA, CrpaBoYHble maTepuasbl, pecypcbl ceTn MHTepHeT, BnaaeTb npuémamm
KOHCNEKTUPOBaHMA TEKCTA, Npeobpa3oBaHns MHGOPMaLLMK U3 OAHOM 3HAKOBOW CUCTEMbI B APYTYIO;

€o34aBaTb COOCTBEHHbIE KPATKME MUCbMEHHbIE U YCTHbIE COODLEHNA Ha OCHOBE 2—3 UCTOYHMKOB
nHpopmauum GU3NYECKoro cogeprraHumsa, B TOm yncae nyb6anMYHo genatb KpaTkme coobuieHns o
pe3ynbTaTax NPOEKTOB UM y4ebHbIXx UccnesoBaHUI, NPU STOM FPAMOTHO UCMO/1b30BaTb U3YyYEHHbI
NMOHATMIHBIN annapaT Kypca GU3MNKKU, CONPOBOXKAATb BbICTYNIEHME NPe3eHTaUMNEN;

npuv BbINO/IHEHUU yLIE6HbIX NPOEKTOB U MCCI'IE[I,OB&HMVI pacnpenenatb obA3aHHOCTU B rpynne s
COOTBETCTBMU C MOCTaBNIEHHbIMU 3a4a4aMU, CNeJNUTb 3a BblIMOZIHEHNEM MN1aHa LI,E[/JICTBVII‘/JI, al€KBATHO
OouEeHMBATb COBCTBEHHBIN BK/1a4 B AEATENbHOCTb rpynnbl, BbICTPaMBAaTb KOMMYHUKAaTUBHOE
Bsawv\o,u,eﬁcmme, Y4nUTbiBaA MHEHNE OKPYKatoLWnX.

K KOHLYy 06y4eHuMsA B 8 Kacce npegMeTHble pe3y/bTaTbl Ha 6a30BOM YPOBHE A0/IKHbI OTPaXKaTb
chOpPMUPOBAHHOCTL Y 0ByYatOLWMXCA YMEHUIA:

MCMo/Ib30BaTb MOHATMA: Macca M Pasmepbl MONIEKY, TEMNJ/IOBOE ABWUKEHWE aTOMOB Y MOJIEKYN,
arperaTHble COCTOAHUA BELLECTBA, KPUCTANANYECKME U amOopdHbIe TeNa, HACbIWEHHbIN U
HeHacbILLeHHbI Nap, BAAa*KHOCTb BO34yXa, TeMnepaTtypa, BHYTPEHHAA 3Heprua, TeN1080M1 ABUraTe b,
3/1IEMEHTApPHbIV 3/IEKTPUYECKMI 3apAa, 3/1eKTpUYEecKoe Nose, NPOBOAHUKMN U SNINEKTPUKM, NOCTOAHHbIN
3N1EKTPUYECKUIA TOK, MarHUTHOE Moe;

pasnnyaTh ABAEHMA (TENNOBOE paclUMPEHME U CXKaTUe, Tenonepeaaya, TenJoBoe paBHOBeCUE,
CMayunBaHWe, KanUANAPHbIe ABNEHUA, UCNAapeHNe, KOHAEHCALNA, NNaBAEHUE, KPUCTANAN3ALMA
(oTBEpPAEBAHKE), KNMEHUE, TENONEpPeaya (TENAONPOBOAHOCTb, KOHBEKLUMS, U3NIyUYEHUE),
3NeKTpU3aLmAa TeN, B3aMMoLeNCcTBue 3apaao0B, AeNCTBMA SEKTPUYECKOrO TOKa, KOPOTKOE 3aMblKaHMe,
B3aMMOLENCTBME MArHUTOB, AEeNCTBME MAarHUTHOIO NOAA Ha MPOBOAHMK C TOKOM, 3/1€KTPOMArHUTHas
WMHAYKLMA) MO ONMUCAHUIO MX XapaKTEPHbIX CBOWCTB M HA OCHOBE OMbITOB, AEMOHCTPUPYIOWUNX AaHHOe
¢du13nyecKoe aBNeEHUE;

pacno3HaBaTb NPOsABIEHNE U3YYEHHbIX PU3NYECKUX ABJIEHWUI B OKPYIKAIOLLEM MUPE, B TOM YncC/e
dU3nYECKME ABNEHUSA B MPUPOAE: MOBEPXHOCTHOE HATAXKEHUE U KaNUANAPHbIE ABNEHUA B MPUPOJIE,
KpUCTannbl B npupoae, nanydeHune ConHua, 3amepsaHune BoA0EMOB, MOPCKMe 6pu3bl, 06pa3oBaHne
pOCbl, TYMaHa, UHes, CHEera, 3/IeKTpUYecKme ABNeHUsA B aTMochepe, 3/1eKTPUYECTBO KMUBbIX OPraHM3MOB,
MarHuTHoe nose 3emnu, apeid NONOCOB, PONb MAarHUTHOMO NOAA ANA XKU3HM Ha 3emAne, NoAApHoe
CUsiHME, NPWU 3TOM NepPeBOAMTb MPAKTUYECKYHO 33434y B y4eOHY10, BblAENATb CyLLECTBEHHbIE CBOMCTBA
(npu3HakK) pusnyeckmx seneHUmn;

ONMCbIBaTb U3yYEHHbIE CBOMCTBA TEN U PU3MYECKME ABNEHUSA, UCNONb3YA GU3NYECKME BEUYNHDI
(Temnepatypa, BHYTPEHHAA SHEPrUA, KOANYECTBO TEMOTbI, yAebHaA TENN0EMKOCTb BELWECTBA,
yZieNibHasn TensoTa NaasjeHus, yae/bHas Ten0Ta Napoobpas3oBaHus, yaeibHas TenaoTa CropaHus
TONAUBA, KO3GDULMEHT NONESHOMO AENCTBUA TEMNIOBOM MaLUMHbI, OTHOCUTE/IbHAA BNAXKHOCTb BO34yXa,
3N1EKTPUYECKNIA 3apAaj, CK1a TOKa, 31EKTPUYECKOE HaMpAXKeHWe, CONPOTMBAEHME NPOBOAHUKA,
yZieNlbHOe CONPOTMBEHME BelLecTBa, paboTa U MOLHOCTb 3/1EKTPUYECKOTO TOKa), NPU ONUCaHUM
NpPaBW/IbHO TPAKTOBaTb GU3NYECKMIA CMbIC/ MCNONb3YEMbIX BEIMYMH, 0603HAYEHUA U eANHMULbI
bU3NYECKUX BEIMUYMH, HaxoauTb GOPMYibl, CBA3bIBAOWME AaHHYIO GU3MYECKYIO BETMUYUHY C APYTUMU
BE/IMYMHAMM, CTPOUTb rPAadUKM U3yYEHHbIX 3aBUCUMOCTEN GU3NYECKUX BENUNH;



XapaKTepun3oBaTb CBOMCTBA Tes, GU3NYECKME ABNEHNA N NPOLLECCHI, UCMO/b3YA OCHOBHbIE MONOKEHMSA
MOJIEKYNSAPHO-KMHETUYECKOW TEOPUN CTPOEHUSA BELLECTBA, MPUHLMM Cynepno3nuumn nonei (Ha
KauyeCTBEHHOM YPOBHE), 3aKOH COXpPaHeHWs 3apaaa, 3akoH Oma A/1a y4acTKa Lenu, 3akoH xoyna—
JleHua, 3aKOH COXpPaHeHWUs IHepPrum, NPU 3TOM 4aBaTb C/IOBECHYIO GOPMYIMPOBKY 3aKOHA W 3aMMCbIBaTb
€ro MaTeMaTM4ecKoe BblPaXKeHUE;

06bACHATL PU3MYECKME NPOLECCHI U CBOWCTBA TE/, B TOM YNCNE U B KOHTEKCTE CUTYALLUI
NPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbIABAATb MPUUYUNHHOCNEACTBEHHbIE CBA3W, CTPOUTD
ob6bACHeHMe 13 1—2 NOrMYECKUX WAroB ¢ onopoi Ha 1—2 n3y4yeHHbIX CBOMCTBA PUINUECKUX ABNEHUN,
bU3NYECKNX 3aKOHOB UM 3aKOHOMEPHOCTEN;

pelaTb pacyéTHble 3a4aum B 2—3 AEMCTBMSA, UCNOJb3YS 3aKOHbI M GOpPMY/bl, CBA3bIBAtOLLME DU3NYECKME
BE/IMYMHbI: Ha OCHOBE aHa/In3a YC/0BMA 334341 3aMMCbIiBaTb KPaTKOE YCN0BME, BbIABAATL HEA0CTAaTOK
[AaHHbIX ANA pelleHns 3a4a4u, BbibupaTb 3aKoHbI U GopMy/ibl, HEOBXOAMMbIE AR €€ pelleHus,
NPOBOAMTb PACUETbI U CPaBHUBATb NOJIyYeHHOE 3HaueHne GU3NYECKON BEANUYNHBI C U3BECTHLIMM
AaHHbIMK;

pacrno3HasaTb NPobiembl, KOTOpPble MOXHO PELLINTb NPU MOMOLLM GUINYECKUX METO0B, UCMOJb3YA
onucaHue MccieaoBaHUs, BbIAENATb NPOBepAeMoe NpeanoioXKeHne, oLueHMBaTb NPaBUIbHOCTb
nopagKa nposeAeHNa UCCaeaoBaHua, AenaTb BbIBOAbI;

NPOBOANTb OMbITbl MO HabAOAEHUIO GUUUYECKUX ABEHUIA UNU GU3UYECKUX CBOMCTB TeN (KanuanspHble
AB/IEHUA, 3aBUCMMOCTb AaB/EeHUA BO34yXa OT ero o6bEma, TemnepaTypbl, CKOPOCTM NpoLiecca
OCTbIBAaHMA M HarpeBaHWA NPU U3NY4YEeHUN OT LLBETA M3NIyYaloLLei (norioLLatoLLeit) NoBepxHOCTH,
CKOPOCTb MCMAPEHMUA BOAbI OT TEMMNEPATYPbI M KUAKOCTU U NIOWAAN €€ NOBEPXHOCTHU, EKTPU3ALNA TeN
W B3aMMOAENCTBUE SNEKTPUYECKMX 3apAL0B, B3aMMOLENCTBME NOCTOAHHbIX MarHUTOB, BU3yanusaumsa
MarHUTHbIX NOAEN NOCTOAHHbIX MAarHUTOB, AEUCTBUS MAarHUTHOMO NOJIA Ha MPOBOAHMK C TOKOM, CBOMCTBA
3N1EeKTPOMarHuTa, CBOMCTBA 31eKTPOABUraTeNIs MOCTOAHHOIO TOKa): GopMy/INpPOBaTb NpoBepsaemble
npeAnonoXKeHus, cobmnpaTtb yCTaHOBKY U3 NPeaNoXeHHOro 0b6opyA0BaHMA, ONUCbIBATL X0, ONbITa U
dopmynMpoBaTb BbIBOAbI;

BbINO/IHATbL MNPAMbIE U3MEPEHUA TeMNEePaTypbl, OTHOCUTE/IbHOW BNAAXKHOCTM BO34YyXa, CUAbl TOKA,
HanNpAXeHWA C UCNOb30BaHWEM aHaNOrOBbIX MPUBOPOB U AATUNKOB GU3NYECKMX BEINYMH, CPaBHMBATD
pe3ynbTaTbl U3MEPEHUIA C y4ETOM 334aHHO abCONOTHOM NOrPeLHOCTY;

NpoBoOAUTb UCCeA0BaHUE 3aBUCUMOCTU OAHON GU3NYECKON BENUYMHBI OT APYroi C UCNOJIb30BaHUEM
NPAMbIX U3MEPEHNI (3aBUCUMOCTb CONPOTUB/IEHNS MPOBOAHWKA OT €ro AJMHbI, NAoLWaAuN NonepeyHoro
ceyeHua M yaeNbHOro CoNnpoTUBAEHMA BelLLeCcTBa NPOBOAHMKA, CUAbI TOKa, MAYLLETO Yepes NPOBOAHMK,
OT HanpsAXeHna Ha NPOBOAHMKE, NCCAeA0BaHME NOCAeA0BaTe/IbHOrO U NapanienbHOro coegmMHeHnM
NPOBOAHUKOB): NNAHUPOBATb UCC/eA0BaHUe, COBMPaTb YCTaHOBKY M BbINONHATbL U3MepeHus, cneays
npeanoXeHHoOMy nnaHy, PUKCUMPoOBaTb pe3yNbTaThl NOAYYEHHOM 3aBUCMMOCTH B BUAE Tabaumu u
rpaduKoB, AenaTb BbIBOAbI NO pe3y/ibTaTaM UCCAeA0BaHUSA;

NPOBOAUTb KOCBEHHbIE N3MEPEHUA GUINYECKUX BESIMUUH (yAenbHaA TENI0EMKOCTb BELLECTBA,
conpoTuBaAEHME NPOBOAHMNKA, PaboTa M MOLLHOCTb 31EKTPUYECKOrO TOKa): NIaHUPOBATb U3MEPEHMUS,
cobunpaTb IKCNEPUMEHTANbHYIO YCTAHOBKY, CAeaya NPeaNoXKeHHON NHCTPYKUMK, U BbIYUCAATb 3HaUYEHUE
BE/INYUNHDI;



cobntogaTb NpaBuaa TeEXHUKKM BesonacHocTM npu paboTe ¢ nabopaTopHbIM 060pYA0BaHNEM;

XapaKTepun3osaTb NPUHLMMbI AENCTBUA U3YYEHHbIX NPUBOPOB 1 TEXHNUYECKUX YCTPOMCTB C ONOPON Ha UX
onucaHunsa (B TOM yncae: cuctema oToNAEHUS 4OMOB, TMTPOMETP, NapoBas TYpbuHa, amnepmeTp,
BO/IbTMETP, CHETYMK INEKTPUYECKON SHEPrUN, SNEKTPOOCBETUTENbHbIE NPUBOPBI, HarpeBaTe/ibHble
aneKkTponpunbopsbl (Mprmepbl), SNEKTPUYECKUE NPeaoXPaHUTENN, INEKTPOMAarHUT, 3NeKTpoaBuraTesb
NMOCTOSHHOIO TOKA), MCNOJIb3ysl 3HAHWUA O CBOMCTBAX PUINYECKMX ABNAEHNIN N HeobXoanMble dusnyeckue
3aKOHOMEPHOCTY;

pacno3HaBaTb NPOCTble TEXHUYECKME YCTPOUCTBA U M3MEPUTENbHbIE NPUBOPLI MO CXEMaM U
CXEMaTUYHbIM PUCYHKaM (UAKOCTHbIN TEPMOMETP, TEPMOC, NCUXPOMETP, TMIPOMETP, ABUraTe b
BHYTPEHHErO CrOPaHMA, 3NEKTPOCKOM, PEOCTAT), COCTaBAATb CXEMbl 3/1EKTPUYECKUX LLenen ¢
nocneaoBaTeNbHbIM U NapanienbHblM COegMHEHNEM 3/IEMEHTOB, Pa3/inyas yca0BHble 0603HaYeHus

3/1EMEHTOB INIEKTPUYECKUX Lienei;

npuBoAMTb NpUMepbI (HaXoAUTb MHGOPMALMIO O NPUMEpPaX) NPAKTUYECKOrO UCMOb30BaAHNA
bU3NYECKNX 3HAHMI B NOBCEAHEBHOM KMN3HM ans obecnedyeHma 6€30NacHOCTM Npu 06paLLEHUM C
nNpubopamm U TEXHUYECKUMM YCTPOMCTBAMM, COXPAHEHUSA 340Pp0BbA M cObAOAEHMA HOPM
3KO/IOMMYECKOro NoBeAEHMA B OKPYKAIOLWEN Cpeae;

OCYLLECTBAATb MOMCK MHPOPMaLMMN GU3UYECKOro cogepKaHna B MIHTepHeTe, Ha OCHOBE MMeIoLUXCA
3HaHWUM M NYTEM CpaBHEHUA AOMONHUTEIbHbIX UCTOYHMKOB BblaenaTb MHbopMaLMio, KoTopas AsBaseTcA
NPOTUBOPEUYMUBON NN MOKET BbITb HEAOCTOBEPHOW;

MCNOJ1b30BaTb NPU BbIMNOJHEHUM YUEOHbIX 3a4aHNI HAYYHO-MONYAPHYIO INTEPATYPY PU3NYECKOro
coaepyKaHus, CpaBoYHbIe MaTepuranbl, pecypcbl ceTn UHTepHeT, BAaaeTb Npuémamm
KOHCMEeKTUPOBaHMA TeKCTa, NpeobpasoBaHma MHGOPMaLMM U3 O4HOM 3HAKOBOM CUCTEMbI B APYTYIO;

€034aBaTb COBCTBEHHbIE MMCbMEHHbIE N KPAaTKME YCTHble cooblueHns, 06o6uan nHbopmaumio 13
HECKO/IbKUX UCTOYHMKOB PU3NYECKOr0 cogepKaHua, B TOM Yncae nybanyHo npeacTaBaAaTb pesyabTaThl
NPOEKTHOW WU UCCNEeA0BaTeIbCKOW AeATeNbHOCTU, NPU 3TOM FPaMOTHO UCNONb30BaTb U3YUYEHHbIN
NOHATUMHbBIM annapaT Kypca PU3MKKN, CONPOBOXKAATb BbICTYN/IEHME NPEe3eHTauuen;

Npw BbINOJHEHNN Y4ebHbIX NPOEKTOB U UcCnenoBaHUn GU3NYECKUX MPOLLECCOB pacnpesensTb
06A3aHHOCTM B rpynne B COOTBETCTBUM C NMOCTaBAEHHbIMM 3a4a4aMn, cneguTb 3a BbINOSHEHUEM MNJ1aHa
AeCTBUIN N KOPPEKTMPOBATb €ro, aAeKBaTHO OLLEHNBATb COOCTBEHHbIN BK1aA B AeATENIbHOCTb Fpynnbl,
BbICTPANBaTb KOMMYHUKATUBHOE B3aMMOLENCTBUE, NPOAB/SAA FOTOBHOCTb pa3peLlaTb KOHGIMKTbI.

K KoHLy 0byueHus B 9 Knacce npegMeTHble pe3ybTaTbl Ha 6a30BOM YPOBHE A0MKHbI OTPaXKaTb
chOpPMMPOBAHHOCTb Y 0OYYAIOLLMXCA YMEHUIA:

MCMNONb30BaTb NMOHATMA: CUCTEMA OTCYETA, MaTepUanbHan TOUKA, TPAEKTOPUA, OTHOCUMTE/IbHOCTb
MexXaHUYeCKoro ABuXKeHua, gebopmaums (ynpyras, naactmyeckas), TpeHue, LeHTPOCTPEMUTENbHOE
YCKOpEeHWe, HEBECOMOCTb M NePErpysKku, LEHTP TAXKECTU, aBCONOTHO TBEPAOE TENO, LLEHTP TAXKECTH
TBEPAOro Tena, paBHOBECUE, MexaHMYyeckue KonebaHus 1 BoJIHbI, 3BYK, UHPPA3BYK M YNbTPaA3BYK,
3NEKTPOMArHUTHbIE BOJIHbI, LUKaNa 3/1eKTPOMArHUTHbIX BOJIH, CBET, 6/IM30PYKOCTb U Aa/IbHO30PKOCTb,
CMEKTPbI UCMYCKAHMUA U NOrAoLWweHus, anbda, 6eTa- U ramma-msay4eHns, U30TOMNbI, AAEPHAA SHEPTETUKa;



pasnuuath ABNEHNA (pPaBHOMEPHOE U HepPaBHOMEPHOE NPAMOIMHENHOE ABUKEHWNE, PaBHOYCKOPEHHOoe
NpAMOIMHENHOE ABUXKeHMe, CBoBoaAHOe NnageHue Te, PaBHOMEPHOE ABUKEHME MO OKPYIKHOCTH,
B3aMMOZENCTBUE Tesl, peakTMBHOE ABUXKEHME, KoslebaTenbHoe ABUKEHME (3aTyxatowme u
BbIHYXAeHHble KonebaHuaA), pe3oHaHCc, BOIHOBOE ABUMXEHUE, OTPAXKEHWNEe 3BYKa, NPAMOIMHENHOe
pacnpocTpaHeHne, OTPaXKeHWe U NpesioM/IeHNe CBETa, MOJIHOE BHYTPEHHee OTpakKeHue CBeTa,
pasnoxkeHne 6e10ro cBeTa B CNEKTP U C/I0XKEHME CNEKTPaA/bHbIX LLBETOB, AUCMEpPCUs CBETa,
ecTecTBeHHan PaaMOaKTUBHOCTb, BOSHUKHOBEHWE IMHENYATOro CNeKTpa UsnydeHunsa) No ONUCaHmIo UxX
XapaKTepPHbIX CBOMCTB M HAa OCHOBE OMbITOB, AEMOHCTPUPYIOLLMX AaHHOE GpU3MYECKoe AB/EHWE;

pacrno3HaBaTb NPOABJEHME U3YUYEHHbIX GU3NYECKUX ABNEHUI B OKPYKatoLemM MUpe (B TOM Yncne
bU3nYecKkne aBNEHUS B NPUPOLE: MPUINBBI U OT/IMBbI, ABUNKEHME NnaHeT CONHEYHOM CUCTEMDI,
peakTUBHOE ABUMKEHWNE XKMBbIX OPraHN3MOB, BOCNPUATUE 3BYKOB KUBOTHbIMU, 3eMNIETPACEHNE,
CeriCMUYECKMe BOJIHbI, LlyHaMW, 3X0, LiBETA Te, ONTUYECKME ABNEHMA B NpUpoae, bruonormyeckoe
aencreme BUANMOTO, yAbTPapMOeTOBOIO M PEHTIEHOBCKOTO U3/Iy4YEHWNI, ECTECTBEHHbIM
pPaZMOaKTUBHbI GOH, KOCMUYECKME NIYYU, PAAMOAKTUBHOE U3NTyYeHME NPUPOLHBIX MUHEPANIOB,
OeNcTBUE PAaAMOAKTUBHDIX U3/TYYEHMI Ha OPraHU3M YeNOBEKA), MPU 3TOM NepeBOAUTb MPAKTUYECKYHO
33434y B y4ebHYI0, BblAENATb CYLLLECTBEHHbIE CBOWCTBA (NPU3HAKN) GU3MUECKUX ABAEHWI;

OMMCbIBATb U3yUYEeHHbIE CBOMCTBA TEN U GU3MYECKME ABIEHUA, UCMOb3YA GMU3NYECKME BEUYUHDI
(cpepHAs M MrHOBEHHas CKOPOCTb Te/la NPU HEPAaBHOMEPHOM ABUKEHUU, YCKOPEHUE, NepemeLleHmne,
MyTb, YI/10BasA CKOPOCTb, CUA TPEHMSA, CUAA YNPYTOCTU, CUAA TAXKECTU, YCKOpeHne cBo604HOro NageHus,
BEC TeNa, UMMYAbC Tena, MMMY/bC CUIbl, MeXaHUYecKas paboTta 1 MOLLHOCTb, NOTEHLMa/IbHaA SHeprus
Tena, NOAHATOro Haf NOBEPXHOCTbIO 3EMU, NOTEHLMANbHAA SHEPTUA CXKATOMN NPYIKMHBI, KNHETMYECKan
3Heprus, NosHaA MexaHMYecKan sHeprus, Nepuos 1 yactorta KonebaHuit, A1MHa BO/HbI, IPOMKOCTb
3BYKa M BbICOTa TOHA, CKOPOCTb CBETA, MOKa3aTe b NPeNoMIEHUA cpeabl), MPY ONUCaHUKU NPaBUIbHO
TPaKTOBaTb GM3NYECKMIA CMbICA UCNOJb3YEMbIX BEANYMH, 0603HAUYEHNA U eAMHMULbI GUINYECKNX
BE/IMYMH, HAXOAMTb GOPMY/ibl, CBA3bIBAIOLME AaHHYIO GUIUUYECKYIO BEIMUYMNHY C APYTUMU BEANYMHAMM,
CTPOUTL rPadUKM N3YYeHHbIX 3aBUCUMOCTEN GU3NYECKUX BENNYMH;

XapaKTepu3oBaTb CBOMCTBA Te/, PU3MUECKME ABNEHWNA U NPOLECCHI, UCMNO/b3YA 3aKOH COXPaHEHUS
3HEPruun, 3aKOH BCEMMPHOro TATOTEHMSA, MPUHLMM CYNepno3nLmMm U, NPUHLMUMN OTHOCUTEIbHOCTU
Fanunes, 3aKoHbl HblOTOHA, 3aKOH COXPaHEHUs UMMNY/IbCA, 3aKOHbI OTPAXKEHUS U NPEIOM/IEHUSA CBETA,
3aKOHbl COXPaHEeHMsA 3apAL0BOro U MacCoBOro YMCeN NPU AAEPHbIX Peakumax, Npu 3TOM 4aBaTb
cnosecHyto GopmyaMpPOBKY 3aKOHA U 3aMMCbIBATb €r0 MaTeEMaTUUYECKOE BbipaXKeHwe;

06BACHATL PU3NYECKME NPOLLECCHI M CBOMCTBA TEJ, B TOM YMCAE U B KOHTEKCTE CUTYyaLMit
NPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbIABAATL MPUUUHHO-CIEACTBEHHbIE CBA3U, CTPOUTD
ob6bsicHeHWe 13 2—3 IOTMYECKUX LLIAroB C ONOPON Ha 2—3 N3yYeHHbIX CBOMCTBA PUIMYECKUX ABNEHUN,
b13NYECKNX 3aKOHOB UM 3aKOHOMEPHOCTEN;

pelwaTtb pacyéTHble 3a4a4m (onupatoLmeca Ha cucTemy u3 2—3 ypaBHEHWIM), UCMONb3Ys 3aKOHbI U
dopmynbl, cBA3bIBatOWME pU3NYECKME BENYMHBI: HA OCHOBE aHan3a YCI0BMA 3343a4M 3aNUCbIBaTb
KpaTKoe yC/10BMe, BbIABASATL HEAOCTaloWMe UK U3ObITOYHbIE AaHHbIe, BbIOMPaTb 3aKOHbI U GOpMYybl,
Heobxogumble ANA peleHmns, NPOBOAUTb PACYETbl M OLLEHMBATb PEAUCTUYHOCTb NONYYEHHOTO
3HauyeHnA GU3NYECKOI BEIUYMHDI;



pacno3sHaBaTb NPO6AEMbI, KOTOPblE MOXKHO PELNTb NPY NOMOLWM GU3MUYECKUX METO/OB, UCMO/b3YA
ONMCaHWe UCCNeaoBaHuUA, BbIAENATb NPOBEPSEMOE NPeano/oXKeHne, OLLeHMBATbL NPaBUIbHOCTb
nopsZika NpoBeAeHMA UCCe0BaHNA, AeaTb BbIBOAbI, MHTEPNPETUPOBaTb pPe3yabTaTbl HABAO4EHUN U
ONbITOB;

NPOBOANUTb OMbITbl MO HabAOAEHMIO GUUUYECKUX ABIEHUIA AU GU3UYECKUX CBOMCTB Ten (U3yyeHune
BTOPOro 3aKoHa HblOTOHa, 3aKOHa COXPaHEHWs SHEPrUK, 3aBUCUMOCTb Neproaa KonebaHun
NPY*UHHOrO MassTHMKa OT MacChl rpy3a U }KECTKOCTM NPYHKUHbI U HE3aBUCUMOCTb OT aMMIUTYAbl ManbixX
KoJsiebaHM, NPSAMOJIMHEMHOE PacnpOoCTPaHEHWE CBETA, Pa3/ioXKeHMe 6enoro CBeTa B CMEKTP, U3yYeHue
CBOWCTB M306parkeHMn B NJIOCKOM 3epKase U CBOMCTB M306parkeHMna npeameTta B cobupatowein nnHse,
HabloAeHUe CNNOLWHbIX U IMHENYATbIX CNEKTPOB U3/TYYEHUA): CAMOCTOATENbHO COBMpPaTb YCTaHOBKY U3
n36bITOYHOro Habopa 060pPyAOBAHUA, ONUCLIBATDL XOZ OMNbITA M ero pesy/bTaTbl, PopMyINPOBaTb
BbIBOAbI;

NpPoOBOAMTb NPW HEOBXOAMMOCTU CEPUIO NPAMbIX U3MEPEHUIA, ONpeaenns cpeiHee 3HaYeHue
n3mepaemoit BeiMunHbl (GOoKyCcHoe paccTosiHMe cobupatoLweit IMH3bI), 060CHOBbLIBaTbL BbIGOP cnocoba
nsmepeHua (MsmepuTtenbHoro npubopa);

NpoBOAMUTb UCCNEA0BaHNE 3aBUCUMOCTEN GU3NYECKUX BEIMYMH C UCMOJIb30BaHMEM NPAMbIX U3MEPEHNI
(3aBMCMMOCTb NYTK OT BPEMEHW NPU PABHOYCKOPEHHOM ABUMKEHMM HE3 HaYyaIbHOW CKOPOCTU, Nepnoaa
KonebaHMn maTeMaTUYeCKOro MaaTHUKA OT AJIMHbI HATKU, 3aBUCMMOCTM Y1 OTPaXKeHUA CBeTa OT yr/a
nageHus 1 yrna NnpenomMaeHuns oT yrna nafeHuns): N1aHMpoBaTb UCC/Ief0BaHNE, CAMOCTOATENIbHO
cobunpatb ycTaHOBKY, GMKCUMPOBATb pe3y/ibTaTbl NOJYYEHHOM 3aBUCUMOCTUN PUIMYECKUX BESIMYMH B BUAE
Tabnauy v rpadmKos, fenaTb BbIBOAbI MO pe3ynbTaTam UCCAeA0BaHUSA;

NPOBOAMUTb KOCBEHHbIE U3MePEHUs PU3NYECKUX BEANUMH (CPeaHAA CKOPOCTb U YCKOPEHME Tesla Npwu
pPaBHOYCKOPEHHOM ABUXKEHMM, YCKOPEHUE cBOBOAHOMO NageHusa, })KECTKOCTb NPYKUHbI, KOIGOUUMEHT
TPEHUA CKO/bMKEHWNA, MexaHn4YecKan paboTa M MOLHOCTb, YacToTa 1 nepuog KonebaHuii
MaTemMaTUYeCKOro U NPYXUHHOFo MasTHUKOB, ONTUYECKas CUa CObUpatoLen NH3bI, PaAN0AKTUBHbI
¢$OH): NNaHNpPoBaTb N3MepPeHMA, COBUPaTb SKCNEPUMEHTASIbHYIO YCTAaHOBKY M BbINOHATL M3MEpPEHUs,
cneayn NpeasioReHHON MHCTPYKLMU, BbIYUCAATb 3HAYEHUE BEIMYMHBI U aHaIM3UPOBaTb NOyYeHHble
pesynbTaTbl C Y4ETOM 334aHHOM NOrPELHOCTU U3MEPEHNA;

cobntogaTb NpaBuaa TEXHUKKM BesonacHocTM npu paboTe ¢ n1abopaTopHbIM 060pYA0BaHNEM;

pa3nnyaTb OCHOBHbIE NPU3HAKKN M3YUYEHHbIX GU3NYECKUX MOAENEel: MaTepManbHan To4ka, abCcontoTHO
TBEPAOE TENO, TOYEYHbIN UCTOUYHUK CBETA, /Y4, TOHKAA /INH3a, N/IaHeTapHasA MoAelb aTOMa, HyKNOHHas
mozesib aTOMHOro A4,03;

XapaKTepu3oBaTb NPUHLUMMbI AEMUCTBUA U3YYEHHbIX NPUBOPOB N TEXHUYECKUX YCTPOWCTB C ONOPOM HA UX
onncaHus (B TOM Yncae: CNMAOMETP, AATYMKM MONOKEHUA, PACCTOAHMUA U YCKOPEHUA, PAaKeTa, 3X0/0T,
04KM, Nnepuckon, poToannapar, ONTUYECKME CBETOBOAbI, CMEKTPOCKON, 403NUMETP, Kamepa BunbcoHa),
MCNob3yA 3HaHWA O CBOMCTBAX PU3MUECKUX ABAEHMI U HEOBXOANMbIEe GU3NYECKME 3aKOHOMEPHOCTH;

MCMONb30BaTb CXEMbI Y CXEMATUYHbBIE PUCYHKU U3YYEHHbIX TEXHUYECKUX YCTPOMUCTB, U3MEPUTENbHbBIX
NPUB0OpPOB U TEXHONOTMYECKUX MPOLLECCOB NPU pPeLleHnn y4ebHO-NPaKTUYECKMX 3a4a4, ONTUYeCcKne
CXeMbl 419 NOCTPOEHUA N30OparKeHU B NNOCKOM 3epKase n cobupatolLeit NMH3e;



npuesoAMTbL NpUMepbl (HaxoauTb MHbOPMaLMIO O NPUMepPax) NPaKTUYECKOro UCMONb30BaHNA
dU3NYECKNX 3HAHWNI B MOBCEAHEBHOM KU3HU A/1A obecneyeHma 6e3onacHoCTM Npu obpaLleHnn ¢
npnbopamm U TEXHUYECKMMM YCTPOUCTBAMM, COXPaHEHMA 340p0BbA U COBN0AEHUA HOPM
3KO/I0MMYECKOro NoBeAeHMNA B OKPY»KatoLLen cpeae;

OCYLLEeCTBAATb NOUCK MHGOPMaLMK GU3NYECKOro coagepaHua B MHTepHeTe, CaMOCTOATE/IbHO
bopmMyMpys NOMCKOBbLIV 3aNPOC, HAXOANUTL MNYTU ONpPeAeNeHUsA OCTOBEPHOCTU NOYYEHHOM
MHPOPMaLMM Ha OCHOBE UMEIOLLMXCA 3HAHUI U AONONHUTENbHbIX MCTOYHUKOB;

MCNOAb30BaTb MPU BbINOAHEHWUM YYEBHbIX 334aHNI HAYYHO-NONYAAPHYIO AMTEPaTypy GU3NYECKOro
CoAepKaHuA, CpaBoYHble MaTepuasbl, pecypcbl ceTn MHTepHeT, BnaaeTb Nnpuémamm
KOHCNEKTUPOBaHMA TEKCTa, Npeobpa3oBaHus MHGOPMaLLMM U3 OAHOW 3HAKOBOWM CUCTEMbI B APYTYIO;

€034aBaTb COBCTBEHHbIE MMCbMEHHbIE M YCTHbIE COOBLLEHMSA Ha OCHOBE MHPOPMALMMN U3 HECKONbKUX
WUCTOYHUKOB PU3MNYECKOro coaepKaHuna, nybaAnYHoO NnpeacTaBasTb Pe3yabTaTbl MPOEKTHOM Uan
nccen0BaTeNbCKOW AeATENIbHOCTU, NMPY 3TOM FPaMOTHO MUCMONb30BaTb U3YUYEHHbIM MOHATUNHbBIN
annapaTt u3y4aemoro paszena GU3MNKM U CONPOBOXKAATb BbICTyNAEHME Npe3eHTaumen ¢ y4éTom
0COBEeHHOCTeM ayanNTOpPUN CBEPCTHUKOB.



TEMATUYECKOE MNMJTAHMPOBAHUE

7 KNACC

Neo HanmeHoBaHMe pas3aenos n Tem
n/n | nporpammol

Konnuyectso vacos

Bcero

KOHTpOANbHbIE
paboTbl

MpakTnyeckme paboTol

Pasgen 1. ®u3nKa 1 €€ ponb B NO3HAHMM OKPYXKAOLLEro MMPa

1.1 | ®u3ukKa - Hayka o npupoae 2
1.2 | ®dusmyeckmne BeANYUHDI 2 1
1.3 | EcTecTBEHHOHAYYHbI MeTOA NO3HAHUA 2 1
WToro no pasaeny 6
Paspen 2. lNepBoHayanbHble cBeAEHWNA O CTPOEHUUN BeLLecTBa
2.1 | CtpoeHue BewecTsa 1
[BuXKeHWe 1 B3aMMOAENCTBUE YacTUL,
2.2 2 1
BelecTsa
2.3 | ArperaTHble COCTOAIHMA BeL,ecTsa 2
UTtoro no pasgeny 5

Pasgen 3. [IBuxKeHWe 1 B3aumoaeiicTeune Ten




3.1 | MexaHu4eckoe gsuxkeHune 3

3.2 NHepuma, macca, NNOTHOCTb 4

3.3 | Cuna. Buapl cun 14

UTtoro no pasgeny 21

Paspnen 4. JasneHve TBEPAbIX TEN, XKUAKOCTEN U ra3oB
[asnenue. Nepepaya gasneHua

4.1 | TBEPALIMWN TENAMMU, KUAKOCTAMU U 3
rasamm

4.2 | JaBneHue XKnaKoctu 5

4.3 | AtmocdepHoe gaBneHue 6

44 [ercTBme XMOKOCTM M rasa Ha 2

' MOrpYXEHHOE B HUX TeNO

UTtoro no pasgeny 21

Paspen 5. Pabota n mowHOCTb. dHeprusa

5.1 | PaboTa M MmoLWHOCTb 3

5.2 | NpocTble mexaHn3Mbl 5

5.3 MexaHunyeckas aHeprma 4

Utoro no pasgeny 12




PesepBHOe Bpems

OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME

68

12




8 KNIACC

Konunyectso 4yacos

No HanmeHoBaHWe pa3aenos u Tem INeKTPOHHbIe (LundpoBble)
n/n nporpammbl Beero KoHTposbHble MpakTnyeckne obpa3oBaTtesibHble pecypchl
paboTbl paboTbl
Paspen 1. Tennosble ABNeHUA
. Bubnunoteka LLOK
1.1 CTpoeHue 1 CBOMCTBA BELLECTBA 7
https://m.edsoo.ru/7f4181ce
12 T 21 1 5 Bubnnoteka LOK
. €nnoBble NpoLLecchbl
POt https://m.edsoo.ru/7f4181ce
UTtoro no pasgeny 28
Paspen 2. dnekTpuyeckme n MarHUTHbIE ABNEHUA
51 dneKTpuyeckme 3apagbl. 3aparKeHHble 7 1 Bubnanoteka LLOK
' Tena v UX B3aumoaencremne https://m.edsoo.ru/7f4181ce
. . Bubnunoteka LLOK
2.2 MOCTOAHHbLIN 3N1EKTPUYECKMIN TOK 20 2 7
https://m.edsoo.ru/7f4181ce
Bbubnnoteka LLOK
2.3 MarHuTHble ABNeHUA 6 1 1.5
https://m.edsoo.ru/7f4181ce
Bubnanoteka LLOK
2.4 DNeKTPOMarHUTHaA MHAYKUMA 4
https://m.edsoo.ru/7f4181ce



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

Wtoro no pasaeny

37

PesepBHOe Bpems

OBLUEE KOJIMYECTBO YACOB MO
NMPOrPAMME

68

14.5




9 KNIACC

Konnuyectso vacos

No HanmeHoBaHWe pa3aenos n tem INeKTpOoHHbIe (undposble)
n/n nporpammoil Bcero KoHTposbHble MpakTnyeckne obpasoBaTesibHble pecypcbl
paboTbl paboTbl
Pazgen 1. MexaHun4yeckue aBneHusa
11 MexaHun4yecKoe ABU»KeHne 1 cnocobbl 10 1 Bbubanoteka LOK
' ero onucaHusa https://m.edsoo.ru/7f41a4a6
. Bubanoteka LLOK
1.2 B3aMmogpeuncrsme ten 20 1 3
https://m.edsoo.ru/7f41a4a6
Bubnnoteka LLOK
1.3 3aKOHbI COXpaHeHuA 10 3
https://m.edsoo.ru/7f41a4a6
UTtoro no pasgeny 40
Pasgen 2. MexaHu4yeckme KonebaHuaA 1 BOJHbI
Bubnnoteka LOK
2.1 MexaHunyeckume KonebaHun 7 3
https://m.edsoo.ru/7f41a4a6
bubnnoteka LLOK
2.2 MexaHunyeckune BoNHbI. 3BYK 8 1 3
https://m.edsoo.ru/7f41a4a6
UTtoro no pasgeny 15

Pasgen 3. D1eKTpoMarHMTHOE None U 3NeKTPOMArHMUTHbIE BOJIHbI



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

31 3J'IEKTpON\aI'HMTHOE nonewu 6
. 3/1EKTPOMaArHMUTHbIE BOJIHbI

Bubnnoteka LLOK
https://m.edsoo.ru/7f41a4a6

Wtoro no pasaeny 6

Paspen 4. CBeToBble ABNEHUA

Bubanoteka LOK
4.1 3aKOHbI pacnpoCTpaHEeHUA CBeTa 6
https://m.edsoo.ru/7f41a4a6
4.9 P 6 6 bubnnoteka LLOK
. WH3bl M ONTUYEeCKne Npmbopbl
pubop https://m.edsoo.ru/7f41a4a6
Bubanoteka LLOK
4.3 PasnoxeHne 6en10ro cBeTa B CNEKTP 3
https://m.edsoo.ru/7f41a4a6
UTtoro no pasgeny 15

Paspgen 5. KBaHTOBbIE IB/IEHMSA

51 McnycKkaHue 1 nornoLeHme ceeta 4 Bubnnoteka LOK
' aToMOM https://m.edsoo.ru/7f41a4a6
bubanoteka LLOK
5.2 CTpoeHue aToMHOro Agpa 6
https://m.edsoo.ru/7f41a4a6
c3 q . Bubanoteka LLOK
. €pHble peakumu
AP peard https://m.edsoo.ru/7f41a4a6
Utoro no pasgeny 17

Pasgen 6. MNoBTopUTENbHO-0606LWaOWMIA MOAY b



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

MoBTOpeHune 1 0606LLeHNe

Bubnnoteka LLOK

6.1 coaepaHua Kypca dusnkm 3a 7-9 9 2
AP ypea https://m.edsoo.ru/7f41a4a6
Knacc
UTtoro no pasgeny 9
OBLLEE KO/TMYECTBO YACOB MO NPOrPAMME | 102 27



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

MOYPOYHOE MNJIAHMPOBAHUE

7 KNACC
KonnyecTso 4acos
Ne JaTta DNEeKTPOHHble undpoBbIe
Tema ypoKa
n/n Beero KoHTponbHble | MpakTuyeckne | nsyyeHuna | obpasosaTesnbHble pecypcbl
paboTbl paboTbl
1 ®usnka — Hayka o npupose. AsneHus 1
npuposabl. Pusnyeckume ABneHUA
MexaHunyeckune, Tennossble,
2 3N1EeKTPUYECKMNE, MArHUTHbIE, CBETOBbIE, 1
3BYKOBbI€E ABNEHUA
3 dusnyeckmne BeNMUYNHBI U UX U3mepeHmne | 1
YpokK-uccnegosaHue "UsmepeHue
4 TemnepaTypbl NP NOMOLLU 1 1
YKMAKOCTHOrO TEPMOMETPA M AATYMKA
Temnepatypb!"
Kak ¢pusnka n gpyrve ecrectBeHHble
HAyKM U3y4aloT npupoay.
. Bubnanoteka LLOK
5 EcTecTBEHHOHay4YHbIN meTog No3HaHma. | 1
. https://m.edsoo.ru/ff09f72a
OnuvcaHne pU3NYECKUX ABNEHWUI C
NMOMOLLLbIO MoAenel
6 Ypok-uccnegosaHue "lMposepkKa 1 1

rMnoTesbl: 4a/bHOCTb NONETA LapukKa,



https://m.edsoo.ru/ff09f72a

NyLWeHHOro ropu3oHTaAbHO, TEM
6onble, yem bosnblue BbicoTa Nycka"

CtpoeHue Bewectsa. OnbIThl,

Bubnanorteka LOK

7 OKa3blBaloLWME ANCKPETHOE CTPOEHME
A e AMCKp P https://m.edsoo.ru/ff09fe0a
BeL,ecTsa
Bubnanorteka LOK
8 [BuxKeHune yactuy, BewwecTea
https://m.edsoo.ru/ff0a013e
Ypok-uccnegosanme «OnbiTbl NO
9 HaboAEHUIO TEMIOBOTO PacLUMpPEHUs
rasoB»
10 ArperaTHble COCTOAHWNA BeLLecTBa
B3anMmocBA3b Mexay CBOMCTBAMM
BELLECTB B Pa3HbIX arperaTHbIX
bubnanoteka LLOK
11 COCTOAHMAX U X aTOMHOMOJIEKY/IAPHbIM
https://m.edsoo.ru/ff0a0378
cTpoeHmnem. OCobeHHOCTHM arperaTHbIxX
COCTOAHWI BOAbI
MexaHn4YecKoe ABUKEHME.
1 b Bubnanoteka LLOK
aBHOMEpPHOE U HepaBHOMEPHOe
P P P https://m.edsoo.ru/ff0a05c6
OBUXKeHne
Bubanorteka LOK
13 CkopocTb. EAnHMLbI CKOpPOCTH
https://m.edsoo.ru/ff0a079c
Bubnanoteka LLOK
14 PacueTt nyT” 1 BpemeHu ABUKeHUA

https://m.edsoo.ru/ff0alae4



https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff09fe0a

NHepuma. 3aKOH nHepumn.

Bubnanoteka LOK

15 B3anmogeicTeue Ten Kak NpuUYmnHa
https://m.edsoo.ru/ff0a0c10
WM3MEHEHMA CKOPOCTU ABUNKEHUA TEN
16 MnoTHOCTb BellecTBa. PacueT macchbl u Bubnanoteka LLOK
obbema Tena no ero NJAOTHOCTU https://m.edsoo.ru/ff0a0fee
17 NabopaTtopHas pabota «OnpeaeneHune
NJOTHOCTU TBEPAOro Tena»
18 PeweHune 3aga4 no teme "MnoTHOCTbL Bubnanoteka LOK
BellecTsa" https://m.edsoo.ru/ff0a123c
Cuna Kak xapaKTepucTuKa
19 B3ammogencTems ten. Cnna ynpyrocrtu.
3akoH lNyKa
JNabopaTtopHas paboTa «M3yyeHune
20 33aBMCUMOCTM PACTAKEHUSA
(aedopmaumm) Npy*KuHbI OT
NPUIONKEHHOM CU/bI»
21 fAiBneHune TaroteHunAa. Cnna taxkectn
CBA3b MeXKAy CUNOM TAXKECTU U Maccoi
Bubnanoteka LLOK
22 Tena. Bec Tena. PeweHune 3agay no teme
. . https://m.edsoo.ru/ff0a1778
Cuna TaxecTtu
’3 Cuna TAXKEeCTU Ha APpYrMX NaaHeTax. Bubnaunoteka LLOK

dunsmyeckme XapaKTePUCTUKHN NNaHET

https://m.edsoo.ru/ff0a1502



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0c10

Bubnanoteka LOK

24 N3mepeHune cun. JuHamomeT
P A P https://m.edsoo.ru/ff0al8cc
Bubnanoteka LOK
25 Bec Tena. HesecomocTb
https://m.edsoo.ru/ff0al1778
CnoskeHune AByX CUA, HaMpaB/EHHbIX NO
26 . i p . Bubnnoteka LLOK
oAHOM npamoii. PaBHoaelcTByoLan
A P A yiot https://m.edsoo.ru/ff0ala70
cun
57 PelueHue 3agay no Teme
"PaBHogencTBytowWwan cun"
)8 TpeHue CKoNbXeHNA N TpeHne NOKoA. Bubnanoteka LLOK
TpeHue B Npupoae N TEXHUKE https://m.edsoo.ru/ff0alb9c
NabopaTtopHas pabota «M13yuyeHne
29 3aBUCMMOCTU CU/MbI TPEHUA CKOIbMKEHUSA Bubnnoteka LIOK
OT CWU/Ibl A@BNEHNA U XapaKTepa https://m.edsoo.ru/ff0alcc8
ConpuKacaloLWmxca NoBepPXHOCTEN»
30 PelueHue 3agay Ha onpeaeneHune
paBHOAEMCTBYIOLLEN CUbI
PelieHne 3aga4 no Temam: «Bec Tena,
31 Fpad 6 Bubnanoteka LLOK
«lpaduueckoe nsobparkeHne cuny,
P up https://m.edsoo.ru/ff0alde0
«Cunbl», «PaBHOAeNCTBYOWAA CUNY
KoHTponbHas paboTa no Temam:
32 «MexaHuuyeckoe asu»KeHne», «Macca,

NJOTHOCTb», «Bec Tena», «paduyeckoe
nsobpaxkeHume cun», «Cunbi»



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a18cc

JasneHne. Cnocobbl yMmeHbLUEHUS U

Bubnanoteka LOK

33
yBeNMYeHUs AasneHuns https://m.edsoo.ru/ff0a20a6
34 [aBneHune rasa. 3aBUCMMOCTb AaBNEHUA Bubnanoteka LOK
rasa ot obbEéma, TemnepaTtypbl https://m.edsoo.ru/ff0a2376
35 MNepegaya gaBneHma TBEPAbIMU TeNaMM, Bubnanoteka LLOK
KUAKOCTAMM U ra3aMu. 3aKoH Mackana https://m.edsoo.ru/ff0a25b0
36 [aBneHune B *XMAKOCTU U rase, Bubnanoteka LLOK
BbI3BaHHOE AENCTBMEM CUNbI TAXKECTU https://m.edsoo.ru/ff0a2718
37 PeweHwne 3agay no teme «[lasneHne B Bubnunoteka LOK
KUAKOCTU 1 rase. 3akoH MNacKkana» https://m.edsoo.ru/ff0a2826
38 Coob Bubnanoteka LLOK
oobutatowmeca cocyabl
tharot VA https://m.edsoo.ru/ff0a2970
. Bubnanoteka LLOK
39 fmapasanyeckmin npecc
https://m.edsoo.ru/ff0a3136
40 MaHomeTpbl. MopLIHEBON *KUAKOCTHbIN
Hacoc
Atmocdepa 3eman. MpuymHbl
CyLLLEeCTBOBaHMA BO34YLLIHON 060/104KM
yi Ay Bubnanoteka LOK
41 3emnun. 3aBUCMMOCTb aTMOCheEPHOro
https://m.edsoo.ru/ff0a2b5a
[aBJIEHUSA OT BbICOTbI Ha, YyPOBHEM
mops
42 Bec Bo3ayxa. ATmocdepHoe gasneHne

Bubnanoteka LLOK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a20a6

https://m.edsoo.ru/ff0a2b5a

N3mepeHne aTmocdepHOro AaBaeHus.

Bubanorteka LLOK

43
OnbIT Toppuuennm https://m.edsoo.ru/ff0a2da8
m 3aBMCMMOCTb aTMOCHEPHOTo AaBeHUSA Bubnunoteka LLOK
OT BbICOTbI HaA, YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 BapomeTp-aHepona. ATmocdepHoe Bubanoteka LLOK
JaBNeHne Ha Pas/INYHbIX BbICOTaxX https://m.edsoo.ru/ff0a2fc4
46 PeweHwne 3agay no teme "AtmocepHoe
pasneHne"
eincTeme KMAKOCTU 1 rasa Ha
47 A A A Bubanorteka LOK
Norpy>KeHHoe B HUX Tes10. ApXxMumenoBa
Py P & https://m.edsoo.ru/ff0a3276
cuna
NabopaTtopHas paboTa «OnpeaeneHune
parop Fi vp A . Bubnaunoteka LOK
48 BbITA/IKMBALOLLLEN CUAIbI, AEeNCTBYIOWEN
https://m.edsoo.ru/ff0a33fc
Ha Tesio, NOrpPyKeHHOEe B KUAKOCTbY
NabopaTtopHasa paboTa no Teme
49 «MccnepoBaHme 3aBUCMMOCTM Beca Tesna Bubnaunoteka LLOK
B BOAe OT 06b&Ma NOrpy>KeHHo B https://m.edsoo.ru/ff0a3514
YKUAKOCTb YacTu Tena»
Bubnanorteka LLOK
50 MNnasaHue Ten
https://m.edsoo.ru/ff0a3a96
51 NabopatopHas paboTa

"KoHcTpynpoBaHMe apeomeTpa nan



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2b5a

KOHCTpyMpOBaHMe I04KN U
onpegeneHue eé rpysonogbeémHoctn"

52

PelweHue 3aga4 no Temam: «MnasaHue
cyfos. BosgyxonnasaHue», «JasneHune
TBEPAbIX TEN, KUAKOCTEN U ra30B»

Bubnanorteka LOK
https://m.edsoo.ru/ff0a3654

53

MexaHunyeckasn paboTa

Bubnanorteka LOK
https://m.edsoo.ru/ff0a3f82

54

MouwHocTb. EANHMULbBI MOLWHOCTH

Bubnanoteka LOK
https://m.edsoo.ru/ff0a3f82

55

YpokK-uccnegoBaHue "Pacyét moLLHOCTH,
pa3BMBaemol Npu nogbeéme no
nectHuue"

56

MpocTble mexaHu3mbl. Pbiyar.
PaBHOBecue cun Ha pblyare

57

KoHTposbHasA paboTta no Teme
«[laBneHune TBepAbIX TN, KUAKOCTEN U
rasos» / Bcepoccuiickaa npoBepoyHan
paboTa

58

Pe3epBHbIl ypoK. PaboTa ¢ TekcTamu no
Teme «[aBneHue TBEpAbIX TeN,
YUAKocTel 1 rasos» / Bcepoccuiickas
nposepoyHas paboTa

Bubanorteka LOK
https://m.edsoo.ru/ff0a4ffe

59

Pbluaru B TexHUKe, BbITY U NpUpoae.
NabopaTtopHas paboTa «MccnegoBaHue

0.5

Bubnanoteka LOK



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3654

YCNIOBUIA paBHOBECUSA pblyara»

https://m.edsoo.ru/ff0a478e

60

PelweHue 3agay no Teme «Ycnosus
paBHOBECUSA pblyara»

Bubanorteka LLOK
https://m.edsoo.ru/ff0a48a6

61

KoadduumeHT nonesHoro aencrema
mexaHu3ama. JlabopatopHas paboTa
«MN3mepeHme KM HakNOHHOM
NJ0CKOCTU»

0.5

62

PeweHune 3agay no teme "PaborTa,
mouwiHocTb, KNna"

Bubnanoteka LOK
https://m.edsoo.ru/ff0a4c48

63

MexaHunyecKkasa aHeprua. KuHetnyeckas
W NoTeHUManbHasa aHeprus

Bubnanoteka LLOK
https://m.edsoo.ru/ff0a4252

64

3aKoH COXpaHeHUA MexaHMYecKom
Heprmn

Bubnanorteka LLOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCNEPUMEHT Mo Teme
"SKcnepumeHTanbHOEe onpeaeneHme
N3MEHEHWA KUHETUYECKON U
NoTeHUMaNbHOW SHEPTUN NpU
CKaTbIBaHUU TeNa NO HaKJAOHHOW
naockoctn"

66

KoHTposbHasa paboTta no Teme «PaboTa
M MOLHOCTb. JHEeprna»

67

Pe3epBHbIii ypoK. PaboTa ¢ TeKcTamu no
Teme "MexaHnyeckoe aukeHune"

Bubnanoteka LLOK
https://m.edsoo.ru/ff0adeeb



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a478e

68

PesepBHbIit ypoK. PaboTa ¢ TeKcTamu no
Teme "PaboTta. MouwHoCTb. IHeprusa"

OBLUEE KOJIMYECTBO YACOB MO
MPOrPAMME

68

12




8 KNIACC

Konnuyectso vacos

Ne JaTta ONEeKTPOHHble UndppoBble
Tema ypokKa
n/n Beero KoHTponbHble | lMpakTuyeckne | usyyeHnsa | obpasosaTe/ibHble Pecypchbl
paboTbl paboTbl
OCHOBHble NONOXKEHUA MONEKYNAPHO-
. bnbnanoteka LLOK
1 KMHETUYECKOU TEOPUN U NX OMbITHbIE 1
https://m.edsoo.ru/ff0a5256
noaTBepKAeHUA
2 Macca 1 pasmep aTOMOB 1 MONEKYN 1
3 Mogaenu TBEpAOro, }UAKOMo U 1 Bubnnoteka LLOK
rasoobpasHoOro coCToAHMI BelecTsa https://m.edsoo.ru/ff0a540e
O6bsicHeHMe CBOWCTB TBEPAOrO,
4 KNOKOro 1 ra3006pasHoOro CocToaHMimn 1
BELLECTBA HA OCHOBE MOIOXKEHWUN
MOIEKYNAPHO-KMHETUYECKOI TEOpUM
bnbnnoteka LLOK
5 Kpuctannmnyeckme n amopodHble Tena 1
https://m.edsoo.ru/ff0a5800
6 CmauumBaHue 1 KanuanAaApHOCTb. n Bubnnoteka LLOK
MoBepPXHOCTHOE HaTAXeHUe https://m.edsoo.ru/ff0a5530
Bubnnoteka LLOK
7 Tennosoe pacwimpeHue n cxatue 1

https://m.edsoo.ru/ff0a5a26



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5256

Temnepatypa. CBA3b TeMNepaTypbl CO

8
CKOPOCTbIO TEMJIOBOIO ABUKEHUSA YaCTUL,
9 BHyTpeHHAs aHeprusa. Cnocobbl Bubnunoteka LLOK
NU3MEHEHMUA BHYTPEHHEN 3Hepruun https://m.edsoo.ru/ff0a5c60
10 B Bubnanoteka LOK
nabl Tensonepesaym
a Pea https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHuus "MpaKktuyeckoe
1 MCMNONb30BaHUE TEM/IOBbIX CBONCTB Bubnanoteka LOK
BelLLeCTB U MaTepuasnos B Lienax https://m.edsoo.ru/ff0a65c0
aHeprocbeperkeHuma"
12 Konunuectso TennoTbl. YaenobHas Bubnnoteka LLOK
TENN0EeMKOCTb https://m.edsoo.ru/ff0a6976
13 YpaBHeHMe TennoBoro 6anaHca. bubnnoteka LLOK
TennoobmeH 1 TenI0BOe paBHOBeCUE https://m.edsoo.ru/ff0a7088
NabopaTtopHas pabota "Uccneposarue
14 ABNEHUA Tenn00bmeHa npu Bubnunoteka LLOK
CMelLMBaHUN XON0AHOM N ropayeit https://m.edsoo.ru/ff0a6a98
BoAbl"
Pacuet KonmyecTBa TENNOTHI,
15 HeobXxoAMMOro ANA HAarpeBaHUA Tena u
BbIAE/IAEMOTr0 UM NPU OXNAXKAEHUN
16 NabopatopHasa pabota "OnpenenerHune bubnnoteka LLOK

yOeNbHOM TenaoemKocTu seltecTsa”

https://m.edsoo.ru/ff0abbb0



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a5c60

3Heprl/1ﬂ TonAuBa. YaenbHaAa TennoTa

Bubnnoteka LLOK

17
cropaHus https://m.edsoo.ru/ff0a7b5a
MnaBneHue u oTBEpAEBAHME
18 y bubnnoteka LLOK
KpUCTanan4eckumx Ten. YaenbHas
P A https://m.edsoo.ru/ff0a71d2
TennoTa nnaBaeHuA
19 NabopatopHas pabota "OnpegenexHue Bubnnoteka LOK
yOEe/NbHOM TennoTbl NNaBAeHUs Nbaa" https://m.edsoo.ru/ff0a72fe
20 MapoobpasoBaHue U KOHAEHCaLMA. Bubnanoteka LOK
NcnapeHue https://m.edsoo.ru/ff0a740c
KuneHue. YaenbHasa TenaoTa
21 napoobpasoBaHUs U KOHAEHCALUMN. Bubnnoteka LLOK
3aBUCMMOCTb TEMMEPATYPbI KUMEHUA OT https://m.edsoo.ru/ff0a786¢
aTMochepHOro AaB/ieHUs
BnaxHOCTb BO3ayxa. JTabopatopHan
" w batop o Bubnnoteka LOK
22 pabota "OnpegeneHne oTHOCUTENBbHOM
| https://m.edsoo.ru/ff0a7628
B/IAXKHOCTU BO3AyXa
23 PeweHune 3aaay Ha onpeaeneHune
B/TAXKHOCTU BO3A4yXa
MpuHUMNbl PaboTbl TENMOBbIX
24 Asuratenei. Maposas TypbuHa.

[Buratenb BHYTPEHHEro CropaHus



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a7b5a

KM tennosoro asuratensa. Tennosble

Bubnnoteka LOK

25 OBUTaTeNIN U 3aLLUMUTA OKpPYKatoLLEN
https://m.edsoo.ru/ff0a7c7c
cpegbl
26 3aKOH coXpaHeHuA U npespaLeHmna
SHepruu B TENJI0BbLIX NpoLLeccax
MoAroToBKa K KOHTPOAbHOM paboTe no
| Bnubnmnoteka LIOK
27 Teme "Tennosble ABneHUA. I3ameHeHune
. . https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOAHMI BeLLecTsa
KoHTponbHada paboTta no Teme
" Bubnnoteka LLOK
28 Tennosble ABNeHMA. IameHeHne
. . https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHMI BeL,ecTBa
29 dneKkTpusauma Ten. [jga poga
3N1IeKTPUYECKMX 3apAa0B
30 Ypok-uccnegosaHue "dneKkTpmsaums Ten
WMHAYKLMEN U NPU CONPUKOCHOBEHMM"
31 B3amMmogelicTeme 3apsisKeHHbIX Tes. Bubnnoteka LLOK
3aKkoH KynoHa https://m.edsoo.ru/ff0a87e4
dneKTpuyeckoe nose. HanpsaKeHHOCTb
32 n bubanoteka LLOK
aneKkTpuyeckoro noas. MpuHUmMn
. https://m.edsoo.ru/ff0a8a0a
Cynepnosnumnmn 3NeKTPUYECKUX Noaek
33 HocuTenun anekTpmyeckmx 3apagos.

dnemeHTapHbIN 3apag. CTpoeHMe aToma



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a7c7c

MNpoBOAHUKN U ANINEKTPUKU. 3aKOH

Bubnnoteka LLOK

34
COXPaHEHMA 3/IEKTPUYECKOrO 3apAsa https://m.edsoo.ru/ff0a8ef6
35 PeweHwne 3a4a4 Ha NnpUMmeHeHne Bubnanoteka LOK
CBOWCTB 3/1EKTPUYECKUNX 3apa0B https://m.edsoo.ru/ff0a90cc
dNeKTPUYECKMiA TOK, YCNOBUSA ero
36 " Bubnamoteka LOK
CylLecTBOBaHMUA. VICTOYHMKM
vt https://m.edsoo.ru/ff0a95a4
3/1eKTPUYECKOro TOKa
. Bubnunoteka LOK
37 JencTema aneKTpnyeckoro Toka
https://m.edsoo.ru/ff0a96b2
YpokK-uccnegosaHue "[elictene
38 3/1IEKTPMYECKOro NoaA Ha NPOBOAHUKU U 1
AN3NEKTPUKK"
39 DNEeKTPUYECKM TOK B MeTannax, Bubnnoteka LLOK
MUOKOCTAX M rasax https://m.edsoo.ru/ff0a9838
40 DneKTpuyeckas uenb 1 eé coctaBHble
yactm
Cuna Toka. JlabopaTopHas paboTa
\ Bnubnmnoteka LIOK
41 U3mepeHune n peryamposaHme cusbl 0.5
. https://m.edsoo.ru/ff0a8bd6
TOKa
dNeKTpuYecKkoe HanpaxeHue.
4 BonbTmetp. /labopatopHas paboTa 0.5 Bubnumoteka LOK

"M3mepeHue n perynmposaHme
HanpsaxeHus"

https://m.edsoo.ru/ff0a9e14



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a8ef6

COFIpOTVIBJ'IeHVIe npoBOAHUKA. YpensHoe

Bubnnoteka LLOK

43
conpoTMBAEHME BELLECTBa https://m.edsoo.ru/ff0aa738
NabopaTtopHas paboTa "3aBMCMMOCTb
a4 3N1EeKTPUYECKOro CONpoTMBAECHMUA Bubnnoteka LLOK
NPOBOAHWKA OT €ro AJ/InHbI, NAoLaAM https://m.edsoo.ru/ff0aa738
nonepeyHoro ceyeHus u matepumana”
3aBMCMMOCTb CUJIbl TOKA OT
45 3 o Bbubnanoteka LOK
HanpsxeHua. 3akoH OMa 4.4 yyacTKa
P ARy https://m.edsoo.ru/ff0aad4a
uenu
NabopatopHas pabota "UccneposaHue
33aBMCMMOCTM CUJIbl TOKA, MAYLLETO
46 bubnnoteka LLOK
yepes pesncTop, oT CONPOTUBNEHMUA
pesp P P https://m.edsoo.ru/ff0aa04e
pe3uncTopa u HanpAXKeHUA Ha
pesunctope"
47 MocnepoBaTtenbHoe M NapannenbHoe
CcoeMHEHMA NPOBOAHUKOB
NabopatopHas paboTa "lMposepkKa
48 NpaBuW/Ia CAOXKEHUA HANPAXKEHUN NpU Bubnunoteka LIOK
nocnefoBaTeIbHOM COeIUHEHNN ABYX https://m.edsoo.ru/ff0aaa58
pesnctopos”
NabopatopHas pabota "lMpoBepkKa
49 npasuna gasa CUabl TOKa Npu Bubnunoteka LOK

napannenbHOM CoeaUHEHUN
pesnctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

PeweHune 3agay Ha npUMeHeEHNE 3aKOHa

Bubnnoteka LOK

50 Oma gna pasnnYHoOro coegnHeHuA
https://m.edsoo.ru/ff0aaf8a
NPOBOAHNKOB
51 PaboTa 1 MOLLHOCTb 3/IEKTPMUYECKOTO Bubnnoteka LLOK
TOKa. 3aKoH [koyna-fleHua https://m.edsoo.ru/ff0ab124
NabopatopHas pabota "OnpegenexHue
patop P Pea Bubnnoteka LLOK
52 paboTbl M MOLLLHOCTU 3/1IEKTPUYECKOTO
. https://m.edsoo.ru/ff0ab3e0
TOKa
dneKkTpUYecKue Lenu u notpebuTtenm
o Bubnmoteka LIOK
53 3/1IeKTPUYECKOM SHEeprum B bbITY.
https://m.edsoo.ru/ff0ab660
KopoTKoe 3amblkaHue
54 MoCTOAHHbIE MarHUTbI, UX
B3aMmoaencTeme
c5 YpokK-uccnegoBaHue "UN3yyeHune nonem Bubanoteka LLOK
NOCTOAHHbIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarHuTHoe none. MarHuTHOe none
Bubnnoteka LOK
56 3eMn 1 ero 3Ha4eHue Ana XMU3HN Ha
https://m.edsoo.ru/ff0acOba
3emne
MoAroToBKa K KOHTPOJIbHOM paboTe no
Teme "INeKTpuyeckme 3apaapl.
P PAA Bubnnoteka LOK
57 3apArKeHHble Tena n ux

B3aumoaencTema. MNocTosaHHbIN
3N1eKTPUYECKMi ToK"

https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0aaf8a

58

KoHTponbHasa paboTta no Teme
"IneKTpuyeckme 3apagbl. 3aparKeHHble
Tena u ux B3ammoaencrams.
MOCTOAHHbIM 3N1eKTpUYeckuii ToKk" /
Bcepoccuiickan npoBepoyHana paboTa

bnbnnoteka LLOK
https://m.edsoo.ru/ff0abea8

59

PesepBHbIit ypoK. PaboTa c TeKcTamu no
Teme "MOCTOAHHbIN 3N1eKTPUYecKuin Tok"
/ Bcepoccuiickaa nposepoyHan paborta

bubnnoteka LLOK
https://m.edsoo.ru/ff0acdc6

60

OnbIT IpcTepa. MarHuTtHoe none
3NeKTPUYECKOro Toka MarHuTHoe none
KaTYLLUKKN C TOKOM

Bubnnoteka LOK
https://m.edsoo.ru/ff0acld2

61

MpUMeHeHMe 3N1eKTPOMarHnToB B
TexHuKe. JlabopatopHan paboTa
"N3yyeHne aeincTBmMA MarHUTHOIO Nons
Ha NPOBOAHMK C TOKOM"

0.5

Bubnnoteka LOK
https://m.edsoo.ru/ff0ac74a

62

dneKTpoaBuraTeNb NOCTOAHHOIO TOKaA.
Mcnonb3oBaHWe anekTpoasuraTenei s
TEeXHUYECKMX YCTPOMCTBAX U Ha
TpaHcnopTe. JTabopaTopHasa paboTa
"KoHcTpympoBaHue 1 u3yyeHune paboTbl
anekTpogsuratens"

Bubnnoteka LLOK
https://m.edsoo.ru/ff0ac86c

63

OnbiTbl ®apasen. 3akoH
3NIeKTPOMArHMTHOM MHAYKUUK. Mpasuno
NeHua

64

dnekTporeHepaTop. Cnocobbl



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0abea8

nonyyeHuA 3I'IEKTpM'~IECKOl‘/I' SHEprunun.
3}'IEKTpOCTaHLI,MVI Ha BO306HOBASIEMbIX
UCTOYHUKaX sHeprmm

MoAroToBKa K KOHTPO/IbHOM paboTe no

65 Teme "IIeKTPUYECKME U MAarHUTHbIE 1
asneHma"
66 KoHTponbHasa paboTta no Teme 1 bubnnoteka LLOK
"IneKTpruYecKme u MarHUTHbIe asneHns" https://m.edsoo.ru/ff0acb14
67 Pe3epBHbIl ypoK. PaboTa ¢ TekcTamu no 1 Bubanoteka LLOK
Teme "Tennosble ABneHus" https://m.edsoo.ru/ff0acc5e
68 PesepBHbIi ypoK. PaboTa c TekcTamm no 1
Teme "MarHuTHble AsneHma"
OBLLEE KOJTIMYECTBO YACOB MO NMPOrPAMME | 68 14.5



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acb14

9 KNIACC

Konnuyectso vacos

Ne Jarta DNIeKTPOHHble UndpoBble
Tema ypokKa
n/n Beero KoHTponbHble | lMpaKkTuyeckne | nsydeHus | obpasoBaTesibHble pecypcbl
paboThbl paboTbl
1 MexaHn4ecKkoe ABUKeHUe. 1
MaTtepunanbHaa Touka
5 Cuctema otcyeta. OTHOCUTENBHOCTD 1 Bubnnoteka LLOK
MeXaHMYeCKoro ABUMKeHUs https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE NpsiMmoInHenHoe 1 Bubnunoteka LLOK
OBUMKeHue https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOe NPAMOSIMHENHOE
4 ABuxKeHue. CpegHAA U MrTHOBEHHasA 1
CKOPOCTb
5 MpsmonuHeltHoe paBHOYCKOpPEHHoe 1 Bubnunoteka LLOK
ABUXeHue. YcKopeHue https://m.edsoo.ru/ff0ad8d4
CKopoCTb NPAMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO ABUXKeHus. [paduk 1
CKOpOCTH
NabopatopHan pabota "OnpegeneHne
; parop P pea 1 1 Bubnunoteka LLOK
CKOPEHUA TeNa NpPM PaBHOYCKOPEHHOM
ycrop bnp . yerop . https://m.edsoo.ru/ff0adb18
OBWXEHUM MO HAaKJIOHHOM MJIOCKOCTH



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad474

CsobogHoe nageHue ten. OnbiTbl

8
Manunnea
PaBHOMepHOe ABUKEHME MO
9 OKpYKHOCTW. [epmog v YacToTa Bubnnoteka LLOK
obpaleHua. JInHerHas n yrnosas https://m.edsoo.ru/ff0ael76
CKOPOCTU
10 LleHTpocTpemuTeibHOE YyCKopeHue
. Bubnunoteka LLOK
11 Mepsbin 3aKOH HbloTOHA. BeKTOop cubl
https://m.edsoo.ru/ff0ae612
12 BTopow 3akoH HbloToHa. Bubnnoteka LOK
PaBHOgelcTBYlOWaAnA cuna https://m.edsoo.ru/ff0ae72a
13 TpeTuit 3akoH HbtoToHa. Cynepnosunuyms Bubnunoteka LLOK
cun https://m.edsoo.ru/ff0ae982
14 PeweHune 3aga4 Ha npMmeHeHune Bubnnoteka LOK
3aKOHOB HbloTOHa https://m.edsoo.ru/ff0aeb6c
15 c 3 r Bubnunoteka LOK
nna ynpyroctu. 3akoH lNyka
yney y https://m.edsoo.ru/ff0aeca2
16 PeweHwue 3agay no teme «Cuna
ynpyroctm»
17 NabopaTtopHas paboTa «OnpeaeneHune Bubnnoteka LLOK

YKECTKOCTU MPYKUHbI»

https://m.edsoo.ru/ff0aee28



https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae176

Bubnnoteka LLOK

18 Cwna TpeHuna
P https://m.edsoo.ru/ff0af738
Bubnnoteka LOK
19 PeweHue 3agay no teme «Cnna TpeHna»
https://m.edsoo.ru/ff0afa26
20 NabopaTtopHan pabota "OnpepeneHne Bubnunoteka LOK
KO3pPULMEHTA TPEHNA CKONbXKEHUA" https://m.edsoo.ru/ff0af8be
PelweHune 3aga4 no teme "3aKoHbl
Bubnnoteka LLOK
21 HbtoToHa. Cuna ynpyroctu. Cuna
. https://m.edsoo.ru/ff0afb8e
TpeHus
Cuna TAXKecTu 1 3aKOH BCEMUPHOTO
Bubnanoteka LLOK
22 TAroTeHus. YckopeHue ceobogHoro
https://m.edsoo.ru/ff0af044
nageHus
Ypok-KoHpepeHuus "OBuKeHune Ten
23 BOKPYr rpaBUTaLMOHHOrO LEeHTpa
(ConHeuyHan cuctema). Fanaktmku"
! PeweHue 3aga4 no teme "Cuna TaxKecTu Bubnnoteka LLOK
M 3aKOH BCEMMUPHOTrO TAroTeHNn" https://m.edsoo.ru/ff0af5f8
55 MepBasa KOCMUYECKasa CKOPOCTb. Bubnunoteka LLOK
HesecomocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe maTepuasibHOM TOYKMU.
AbcontoTHO TBEpAoe Teno. PagHoBecue Bubnvoteka LLOK
26

TBEPAOro Tesa C 3aKpPenNéHHoM ocbto
BpaleHna. MomeHT cunbl. LleHTp
TAXECTU

https://m.edsoo.ru/ff0afe36



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af738

PaBHOBeCHe MaTeEPUANbHOM TOUKMK.
AbcontoTHo TBEpZOE Teno. PaBHoBecKe

27 TBEPLOro Tena ¢ 3aKpenaéHHom ocbio
BpalweHna. MomeHT cunbl. LleHTp
TAXKECTU
)8 PeweHune 3agay no teme "MomeHT Bubnunoteka LLOK
cunbl. LleHTp Taskectun" https://m.edsoo.ru/ff0b02b4
MoaroToBKa K KOHTPO/IbHOM paboTe no
" Bubnnoreka LLOK
29 Teme "MexaHU4yecKkoe ABUNKEHMUE.
. ., https://m.edsoo.ru/ff0b0408
B3saumopencrteue ten
KoHTponbHasa paboTa no Teme
30 | "M Bubnunoteka LIOK
exaHM4YecKoe ABUKEHUE.
- A ., https://m.edsoo.ru/ffOb06ec
B3saumogevicteue Ten
Umnynbc Tena. Umnynbc cunbl. 3akoH
Bubnnoteka LOK
31 COXpaHeHUA umnynabca. Ynpyroe u
. https://m.edsoo.ru/ffOb07fa
Heynpyroe B3anmozencreme
32 PelwweHune 3agay no teme "3aKoH Bubnanoteka LLOK
coxpaHeHua nmnynbca" https://m.edsoo.ru/ff0b096¢
33 YpoK-KoHdpepeHuus "PeakTMBHOE
ABUXEeHMe B Npupoae U TexHuke"
34 M 6 Bubnnoteka LLOK
exaHMyeckasa paboTa M MOLLHOCTb
P - https://m.edsoo.ru/ff0b0a84
35

PaboTa cu/bl TAXKECTU, CUAbI YNIPYFrOCTU

bubnnoteka LLOK



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b02b4

N CUNbl TPEHNUA

https://m.edsoo.ru/ff0b0db8

NabopaTtopHas paboTa «OnpeaeneHune
paboTbl CUAbI TPEHUA NPK

36
paBHOMEPHOM ABUXEHUWN TeNa No
rOpM30HTa/IbHON MOBEPXHOCTUY
37 CBA3b 3HEPrUM M PaboThbl.
MoTeHuManbHas aHepruns
38 KnHeTnyeckan sHeprua. Teopema o Bubnunoteka LLOK
KMHETUYECKOM 3Heprum https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHeHUA 3Heprnm B MexaHuKe
40 NabopatopHan paboTa «MN3yyeHune Bubnnoteka LOK
33aKOHA COXPAHEHUA SHEPrUn» https://m.edsoo.ru/ffOb12fe
a1 KonebatenbHoe ABUXKEHME U €ro Bubnnoteka LLOK
XapaKTepPUCTUKM https://m.edsoo.ru/ff0b1858
42 3aTyxatowme KonebaHuaA. BbIHyKAEeHHbIE Bubnnoteka LOK
KonebaHua. Pe3oHaHc https://m.edsoo.ru/ff0b20f0
43 MaTemaTU4eCcKni U NPYHRUHHbBIN
MaATHUKM
Ypok-nccnegoBaHme «3aBUCMMOCTb
. Bubnunoteka LLOK
44 nepuoga KonebaHui oT KeCTKOCTH

MPYXWHbI U Maccbl rpy3a»

https://m.edsoo.ru/ffOb197a



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0db8

45

MpeBpalLeHne aHeprum nNpu
MeXaHUYeCcKMX KonebaHuax

46

NabopaTtopHas paboTa «OnpeaeneHune
YacToTbl M Nepuoaa KonebaHni
NPYKUHHOTO MAATHUKA»

Bubnunoteka LLOK
https://m.edsoo.ru/ffOblaec

47

NabopaTtopHasa pabota «MpoBepKa
He3aBMCUMMOCTU Neproaa KoebaHui
rpysa, NogBeLeHHOro K HUTK, OT Macchbl
rpysa»

Bubnunoteka LLOK
https://m.edsoo.ru/ff0b197a

48

MexaHunuyeckue BoaHbl. CBONCTBA
MeXaHU4YeCcKunx BosH. MpoaosbHble n
nonepeyHble BOJHbI

Bubnnoteka LOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-KoHpepeHuua "MexaHuyeckme
BOJ/IHbI B TBEPAOM Tene. CelicMuyeckne
BOJIHbI"

50

3ByK. PacnpocTpaHeHue 1 oTpaxeHue
3BYKa

51

Ypok-uccnegosaHue "HabnwogeHune
3aBMCUMOCTM BbICOTbI 3BYKa OT 4acToThb!'

52

POMKOCTb 3BYKa M BbICOTa TOHa.
AKYCTUYECKNIN pe30HaHC

53

YpoK-KoHbepeHuns "YnbTpassyk u
NMHPA3BYK B NpMpoae M TeXHUKe"

bubnnoteka LLOK
https://m.edsoo.ru/ffOb23ca



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

MoAroTOBKa K KOHTPOAbLHOM paboTe no

Bubnnoteka LOK

54 | Teme "3aKOHbI COXpaHEHMUS.
. https://m.edsoo.ru/ff0b25f0
MexaHu4yeckme KonebaHuaA 1 BOAHbI
KoHTpo/ibHas paboTa no teme "3aKoHbl
55 coxpaHeHus. MexaHu4yeckume KonebaHus
W BOAHbI"
56 DNeKTPOMarHuUTHoe none. Bubnunoteka LLOK
INEKTPOMarHUTHbIE BOJIHbI https://m.edsoo.ru/ff0b2abe
57 CBOWCTBA 3/1EKTPOMArHUTHbIX BOJIH
Ypok-koHpepeHuus "Lkana
58 3N1eKTPOMATHUTHbIX BOJH. Bubnunoteka LLOK
Mcnonb3oBaHUE 31EKTPOMarHUTHbIX https://m.edsoo.ru/ffOb2fe6
BOJIH AJ/18 COTOBOW cBA3N"
Ypok-uccnegoBaHue "U3yyeHune cBOMUCTB
Bubnnoteka LLOK
59 3N1eKTPOMArHUTHbIX BOJIH C MOMOLLbLO
| https://m.edsoo.ru/ffOb2c6c
mobunbHoro TenedoHa
PeweHwne 3apa4 Ha onpeaenenune
60 YacToTbl U AAUHbI 3IEKTPOMATHUTHOM
BOJIHbI
dneKTpOMarHUTHaA NpMpoaa ceeTa.
. Bubnunoteka LLOK
61 CkopocTb cBeTa. BoaHOBble cBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
62 UcTouHunKM cBeTa. MpsimosinHenHoe Bubnanoteka LLOK

pacnpocTpaHeHne CBEeTa. 3aTmeHuA

https://m.edsoo.ru/ff0b3658



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b25f0

ConHua u JlyHbl

3aKOH OTpaXkeHunA ceeTa. 3epKana.

Bubnnoteka LLOK

63 PelweHue 3a4a4 Ha NpMMEHEHWE 3aKOHa
https://m.edsoo.ru/ff0b38c4
OTpakeHuA cBeTa
64 NMpenomneHwne ceeTa. 3aKOH Bubnunoteka LOK
npeaomneHnn ceeTa https://m.edsoo.ru/ffOb3aea
MonHoe BHYTpeHHee OTpaXKeHue cBeTa.
Bubnnoteka LLOK
65 Mcnonb3oBaHWe NOSHOMO BHYTPEHHEro
https://m.edsoo.ru/ff0b3c5c
OTPa*KeHUs B ONTUYECKUX CBETOBOAAX
NabopaTtopHas pabota "UccneposaHne
66 3aBUCUMOCTM Yr/1a NpefoMaeHuns
CBETOBOrO /ly4a OT yr/a NajeHua Ha
rpaHuue "Bo3gyx-crekno""
YpoK-KoHdepeHuus "Ucnonb3oBaHne
67 NOJIHOTrO BHYTPEHHEro OTPaXKeHUA:
CBETOBOAbI, ONTUKOBOJIOKOHHAA CBA3b"
bubnnoteka LLOK
68 JInH3bl. ONTUYecKasa cmna NUH3bI
https://m.edsoo.ru/ff0b3f2c
. Bubnnoteka LLOK
69 MocTpoeHune n3obparkeHnit B IMH3ax
https://m.edsoo.ru/ff0b444a
NabopatopHan pabota "OnpegeneHve
. Bubnunoteka LLOK
70 $OKYCHOro pacCcToAHUA 1 ONTUYECKOM

cunbl cobupatowen NMH3bI"

https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b38c4

Ypok-KoHpepeHuus "OnTuyeckme

Bubnnoteka LLOK

71
NMH308Bble Npubopb!” https://m.edsoo.ru/ff0c0a7e
Bubnnoteka LOK
72 [na3 KaKk onTuyeckana cuctema. 3peHue
https://m.edsoo.ru/ffOb4684
73 Ypok-koHpepeHuus "OedeKTbl 3peHuns.
Kak coxpaHutb 3peHune"
PasnoxeHune 6en0oro ceeTta B CNeEKT.
Bubnnoteka LLOK
74 OnbiTbl HotoTOHA. CnoXKeHune
https://m.edsoo.ru/ff0c0f4c
CMeKTPanbHbIX LBETOB. [lucnepcus ceeTta
NabopaTtopHas paboTa "OnbITbl MO
pa3noxeHuto 6esioro cBeTa B CNEKTP U
Bubnnoteka LLOK
75 BOCNPUATHIO LBETA NPEeAMETOB NPU UX
https://m.edsoo.ru/ff0cOe2a
HabnoaeHUM Yepes LBEeTOBblE
dunbTpbl"
YpoK-npakTnkym "BosIHOBbIE CBOMCTBA
76 CBeTa: gucnepcua, UHTeppepeHLma u
andpakuma"
77 OnbITbl Pesepdopaa n nnaHeTapHan Bubnnoteka LLOK
Mmozenb aToma https://m.edsoo.ru/ff0c12a8
78 Moctynatbl bopa. Mogenb atoma bopa
29 McnycKkaHue 1 nornoLeHme ceeta Bubnnoteka LLOK

atomom. KBaHTbl. JInHeYaTble CNeKTpbl

https://m.edsoo.ru/ff0c144c



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0a7e

Ypok-npakTnukym "HabnogeHve

Bubnnoteka LLOK

80
CNEeKTPOoB ncnyckaHmna" https://m.edsoo.ru/ff0c1550
. Bubnnoteka LOK
81 PagnoakTMBHOCTb 1 €€ BUAbI
https://m.edsoo.ru/ff0c1672
82 CtpoeHue aTomHoro agpa. HyknoHHas Bubnunoteka LOK
mogaenb https://m.edsoo.ru/ff0c18ac
83 PagmoakTMBHbIe NpeBpaLleHuA. Bubnnoteka LLOK
M3oTonbl https://m.edsoo.ru/ff0clal4
84 PeweHune 3apay no teme: Bubnnoteka LOK
"PagMoaKkTUBHbIe NpeBpalleHma" https://m.edsoo.ru/ff0clb4a
85 Mepuog nonypacnaga
YpoK-KoHdpepeHuns "PagnoaKkTMBHble
86 P depeny A Bubnunoteka LOK
U3Ny4YeHUA B Npupoae, meanumHe,
Y N PHPOA A https://m.edsoo.ru/ff0c2126
TEXHUKe
87 ApnepHble peakunm. 3aKOHbI COXpaHeHUA Bubnunoteka LLOK
3apAa0BOro M MaccoBOro Yncen https://m.edsoo.ru/ff0c1c58
88 JHeprua cBA3n aTomHbIX agep. CeAsb Bubnunoteka LOK
MacCCbl U SHEeprum https://m.edsoo.ru/ff0cld7a
89 PeweHwne 3agay no teme "AgepHble
peakumnn"
90 Peakuuu cnHtesa n genenua agep. Bubnnoteka LOK

McTouHMKM aHeprnm ConHua 1 3B€34,

https://m.edsoo.ru/ff0c1e88



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1b4a
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https://m.edsoo.ru/ff0c1550

91

Ypok-KoHpepeHuus "ApepHasn
3HepreTuKa. [ecTBUA pagMOaKTUBHbIX
N3/ly4E€HUI Ha XKMBble OpraHM3mbl"

92

MoaroToBKa K KOHTPOJ/IbHOM paboTe no
Teme "INeKTPOMarHMTHoe none.
INeKTPOMarHUTHble BO/HbI. KBaHTOBbIE
ABneHuna"

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c223e

93

KoHTposibHaa paboTa no Teme
"IneKkTpomarHMTHoe none.
DNeKTPOMarHMUTHbIE BOJIHbl. KBaHTOBbIE
ABneHuns"

94

MNosTopeHune, 0606LIeHME.
NTabopatopHble paboTbl Mo Kypcy
"Bsaumopeiicreme ten"

Bubnanoteka LLOK
https://m.edsoo.ru/ff0c245a

95

MNosTopeHune, 0b6obLLeHNE. PelneHne
pacyeTHbIX U Ka4ecTBEHHbIX 33434 No
Teme "Tennosble npouecchl”

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c2572

96

MNoBTOpeHne, 0606LWeHNe. PelieHune
pacyeTHbIX U KayeCcTBEeHHbIX 3a4a4 no
Teme "KMNM Tennosbix asuratenen”

Bubnnoteka LOK
https://m.edsoo.ru/ff0c2a2?2

97

MNoBTOpeHne, 0606LeHNe. PelieHune
pacyeTHbIX U Ka4yecTBeHHbIX 3a4a4 No
Teme "KM s31eKTpoycTaHOBOK"

Bubnnoteka LOK
https://m.edsoo.ru/ff0c2b30

98

MNosTopeHune, 0606LLeHME.
JNTabopaTtopHble paboTbl Mo Kypcy

Bubnnoteka LLOK



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c223e

"CBeToBble aBneHna"

https://m.edsoo.ru/ff0c2c52

MosTOpeHune, 0606wWweHme. PaboTa ¢

Bubnnoteka LLOK

99 TeKCTamu no Teme "3aKoHbl coxpaHeHua | 1
. https://m.edsoo.ru/ff0c2d6a
B MexaHuKe
MNosTopeHune, obobLeHme. PaboTa ¢
Bubnnoteka LLOK
100 | Tekctamu no teme "KonebaHus n 1
N https://m.edsoo.ru/ff0c2e82
BOJIHbI
101 MoBTopeHune, 06obLeHne. PaboTa c 1 Bubnnoteka LOK
TeKcTamu no Teme "CseToBble ABAEHUA" https://m.edsoo.ru/ff0c3044
MNosTopeHune, ob6obLeHme. PaboTa ¢
102 | Tekctamu no Teme "KBaHTOBasA 1 1
anepHaa pusmka"
OBLLEE KOJIMYECTBO YACOB MO NMPOrPAMME | 102 27



https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2c52

NMPOBEPAEMbIE NPEAMETHbIE PE3Y/IbTATbI OCBOEHWA OCHOBHOW OBEPA30OBATE/IbHOWM NPOMPAMMbI OCHOBHOTO OBLLEFO OGPA30BAHMA

7 KNACC

Kog, . .
MpoBepsaemble NpegMeTHble pe3yabTaTbl 0CBOEHWA OCHOBHOW 06pa3oBaTe/ibHOM

npoBepsemoro
nporpammbl OCHOBHOMO 06LLero obpasoBaHua

pe3ynbTaTta

1.1 NCNO/1b30BaTb M3YYeHHbIE MOHATUA

12 pasnnyaTb ABAEHMA NO ONUCAHMIO UX XapaKTePHbIX CBOMCTB U Ha OCHOBE OMbITOB,

' OEMOHCTPUPYIOLLMX faHHOe GU3MYECKOoe ABIeHNE

pacno3HaBaTb NPOABAEHME U3YUYEHHbIX PUINYECKUX ABIEHUI B OKPYKAtOLLEM

13 MWpeE, B TOM Yncne pusmyeckme ABaeHMA B NPUPOLE, NP STOM NepeBoauTb

) NPaKTUYECKYIO 33Ja4y B y4ebHYIO, BblAe/ATb CYLLLeCTBEHHbIE CBOMCTBA (NPU3HAKK)

dU3NYECKUX ABNEHUI
OMUCbIBATb U3Yy4YEHHblE CBOMCTBA TEN U GU3MYECKME ABNEHUA, UCNONb3YSA
bu13nYeckne BeNMUYNHbI, MPU ONMUCAHUU NPABUIbHO TPAKTOBATb GU3MYECKUIA CMbICA

1.4 NCMONb3yeMbIX BE/IMYMH, NX 0603HAUEHUNA N eaUHULbI GU3NYECKUX BEANYMH,
HaxoauTb GOPMY/bl, CBA3bIBAIOLWME AAHHYIO GUINYECKYIO BEINYMHY C APYTMMM
BE/IMYMHAMM, CTPOUTb FPAadUKN U3YYEHHbIX 3aBUCUMOCTEN PUINYECKMX BENYUH
XapaKTepmn3oBaTb CBOMCTBA Te/, GM3MYECKMNE ABAEHNA U NPOLLECCHI, UCNONb3YA

1.5 M3y4YeHHble 3aKOHbI, NPW 3TOM [3aBaTb C/I0BECHYIO GOPMYIMPOBKY 3aKOHa U
3aMuMCbIBaTb €10 MaTeMaTUYECKOE BblpaXKeHNE

1.6 06DbACHATL PU3MYECKME ABNEHMA, NMPOLLECCHI U CBOWCTBA TEJ, B TOM YUC/IE U B




KOHTEKCTEe CUTYauMit MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABAATb
NPUYNHHO-CNEACTBEHHbIE CBA3M, CTPOUTL 06BACHEHME U3 1 — 2 NOTUYECKUX LLIAroB
C onopow Ha 1 — 2 n3y4yeHHbIX CBOMCTBA PUINYECKMX ABAEHNN, GU3NYECKMX 3aKOHA
WA 3aKOHOMEPHOCTU

1.7

pewaTtb pacyéTHble 3a434M B 1 — 2 felCTBMA, UCNONb3YA 3aKOHbI U GOpPMYybl,
cBA3bIBatOWME GU3NYECKME BEIMUYNHDI: HA OCHOBE aHa/IM3a YCI0BUS 3a434M
3anucbiBaTb KPaTKoe YCA0BME, NOACTaBAATb GU3NUECcKMe BENUYNHDBI B GOPMY bl 1
NpPoBOAMUTb PACYETbI, HAXOANTb CNPABOYHbIE AaHHble, HEObX0AMMbIe ANA pelleHua
3a4a4, OLLEeHNBATb PEa/IMCTUYHOCTb NONYYEHHOM GU3NUYECKO BEINYMHDI

1.8

pacno3HaBaTb NPobaemMbl, KOTOPbIE MOXKHO PELWNTL NPU NOMOLLM GU3UYECKMX
METOA0B, B ONUCAaHMUM UCCNe0BaHNA BbIAENATb MPOBEPAEMOe NpearnosioxKeHne
(rvnoTesy), pa3nnyaTb U MHTEPNPETUPOBATbL NOAYYEHHbI Pe3ybTaT, HAXO4UTb
OLINBKK B XO4e OnbiTa, AeNaTb BbIBOAbI MO €ro pesyibTatam

1.9

NPOBOAUTb OMbITbl MO HAabAOAEHNIO GU3NYECKUX ABAEHWNN UK UBNYECKNX
CBOMCTB Ten: GopMynnpoBaTb NpoBepaemble NPeanoaoXKeHUs, cobmpatb
YCTaHOBKY U3 Npea/ioXKeHHOro 060pyA0BaHMA, 3aNMCbiBaTb XO4 ONbITa U
dopmynunpoBaTb BbIBOAbI

1.10

BbINOJIHATbL NPAMbIE U3MEPEHMUA C UCMOJIb30BAHUEM aHANIOTOBbIX U LUPOBbIX
nNpubopoB, 3aNMCbiBaTb NOKa3aHWMS NPUOOPOB C y4ETOM 3aaHHOM abCONOTHOM
NOrpeLwHoOCTN U3MepPeHNit

1.11

NpPOBOAMTb UCCNEA0BaHNE 3aBUCUMOCTU O4HOW GU3MYECKOW BENMYMHBI OT APYroi
C MCMONb30BaHNEM NPAMbIX U3MEPEHUIA, y4acTBOBATb B NIaHNPOBaHUM y4ebHOro
nccnepoBaHuA, cobupaTb YCTaHOBKY M BbIMOAHATL MU3MEPEHMSA, CAeays
npeasioXeHHOMY naaHy, GMKCMPOBaTb pPe3yibTaTbl NOAYYEHHOW 3aBUCUMOCTH
bU3NYECKNX BEIMYMH B BUAE NPEA/IOXKEHHbIX TabanL, 1 rpadMKOB, AenaTb BbIBOAbI
no pesy/ibTaTam UCCea0BaHUA




1.12

NPOBOAMTb KOCBEHHbIE U3MEPEHUS GPU3UYECKUX BENUMNH, Cieays NpeasioKeHHOM
WHCTPYKLMM: NPU BbINOJHEHUM U3MEPEHUIA COBUPATL SKCNEPUMEHTASbHYIO
YCTaHOBKY WM BbI4UCAATb 3HAYEHNE MCKOMOM BENNUYMNHDI

1.13

cobntofaTh NpaBuIa TEXHUKM Be3onacHOCTM Npu paboTe ¢ 1abopaTopHbIM
obopyaoBaHMem

1.14

YKa3blBaTb NPUHLMMbI AEACTBUA NPUOOPOB U TEXHUYECKUX YCTPOIACTB,
XapaKTepusoBaTb NPUHUMMbI AENCTBMA U3YyYEeHHbIX NPUBOPOB N TEXHUYECKUX
YCTPOMCTB C MOMOLLLbIO UX OMUCaHMA, UCNO/b3YA 3HaHUA O CBOMNCTBAX PU3MUECKUX
ABMIEHNN U HeobxoaMMble PU3MYECKME 3aKOHbI U 3AKOHOMEPHOCTH

1.15

npUBOAUTL NPUMeEpPbI (HaXoAUTb MHPOPMALMIO O NPUMEPAX) NPAKTUYECKOTO
MCNO/1b30BaHMA GU3NYECKMX 3HAHNI B NOBCEAHEBHOM XM3HWN AnA obecneyeHuns
6e30nacHOCTM Npu 06paLLeHnm ¢ Npubopamm 1 TEXHUYECKMMU YCTPOMCTBAMMU,
COXPaHeHMA 340P0BbA N COBNOAEHNSA HOPM 3KOJIOMMYECKOro NoBeaeHUsA B
OKpyKatoLien cpeae

1.16

OCYLLLECTBAATL OTOOP UCTOUHMKOB MHPOPMALIMKN B ceTU UHTEPHET B COOTBETCTBUM C
3343aHHbIM NMOUCKOBbLIM 3aMPOCOM, HA OCHOBE UMEIOLLIUXCA 3HAHWUI U NYTEM
CpaBHEHUSA Pa3/IMYHbIX UCTOYHMKOB BblAeNATb MHPOPMALLMIO, KOTOpan ABAAETCS
NPOTUBOPEUYMUBON MU MOKET BbITb HEAOCTOBEPHOM

1.17

MCNO/1b30BaTb NPU BbIMNOJIHEHUM YYEOHbIX 3a4aHUI HAYYHOMONYAPHYO
nnuTepaTypy PU3NYECKOro coaeprkaHuma, CNpaBoYHbIe MaTepuasbl, Pecypcbl CETH
NHTepHeT, BNageTb NpMEMamu KOHCNEKTUPOBAHUA TEKCTA, NpeobpasoBaHus
nHpopmauunmM U3 OAHOM 3HAKOBOM CUCTEMbI B APYTYIO

1.18

C034aBaTb COBCTBEHHbIE KPaTKME NMUCbMEHHbIE U YCTHble CO0BLLEHNA Ha OcHoBE 2
— 3 UCTOYHMKOB MHPOPMALUM GUSUYECKOTO COAEPKAHUSA, B TOM Ymcae Ny6anyHo
AenaTb KpaTKue CoobLLeHUA O pe3yibTaTax MPOEKTOB UAN YYeBHbIX




nccaenoBaHWi, MPU 3TOM rPaMOTHO MCMO/Ib30BaTb M3YYEHHbIN NOHATUIHDIN
annapar Kypca ¢13MKK, CONPOBOXKAATL BbICTyNNEHME NPe3eHTaumeN

npuv BbINO/IHEHUU yLIE6HbIX NPOEKTOB U MCCHEAOBaHMVI pacnpenenatb
06A3aHHOCTU B rpynne B COOTBETCTBUU C MOCTaB/IEHHbIMW 3aJa4aMU, CeanTb 3a

1.19 BbIMOJIHEHWEM NJ1aHa AelCTBUN, afleKBaTHO OLEeHMBaTb COBCTBEHHbIN BKAa, B
[eATeNbHOCTb FPyMnbl, BbICTPanBaTb KOMMYHUKAaTUBHOE B3aUMOAENCTBUE,
YYUTbIBAsA MHEHUE OKPYKatoLWwmx

8 KJTIACC

Kop o .
MNpoBepsiemble NpeaMeTHbIE Pe3y/ibTaTbl 0OCBOEHWA OCHOBHOM 06pa3oBaTe/ibHOM

npoBepPAEMOro
nporpamMmmbl OCHOBHOTMo 06Liero obpasoBaHumA

pe3ynbTaTa

1.1 MCNO/1b30BaTb NOHATUA

12 pasinyaTh ABJAEHUA MO OMUCAHUIO UX XaPaKTEPHbIX CBOMCTB U HA OCHOBE OMbITOB,

' OEMOHCTPUPYIOLLNX faHHOE PU3NYECKoe ABNEHME

pacno3HaBaTb NPOSABAEHNE U3YUYEHHbIX GUIUUYECKUX ABNEHUIN B OKPYKAIOLLEM

13 MUpe, B TOM Yncne pusmyeckme sBneHua B Npupoae, Npu asTom nepesogmTb

' NPaKTMYECKYto 3a4a4y B y4ebHYI0, BblAeNATb CyLLLeCTBEHHbIe CBOMCTBA (NPpU3HaKN)

bOUBNYECKUNX ABNEHU
OMMCbIBATb M3yYeHHbIe CBOMCTBA Ten U GU3NYECKNe ABNEHUSA, UCNOb3YS

1.4 .
du3nYecKkne BeINYNHbI, MPU ONUCAHMM NPABUNBHO TPAKTOBATb GU3NYECKMUI CMbICA
WCMOJIb3yeMbIX BENNYNH, 0603HAYEHUS U eAUHULBI GPU3UYECKUX BENINYNH,




HaxoanTb GOpMybl, CBA3bIBalOLLME AaHHYIO GU3MYECKYIO BETUYMHY C APYTMMU
BE/IMYMHAMM, CTPOUTb FPAadUKMN U3YYEHHDBIX 3aBUCUMOCTEN GU3NYECKMX BEANYMNH

1.5

XapaKTepun3oBaTb CBOMCTBA Te/, GM3MUYECKUE ABIEHWUS U NMPOLLECChI, UCMONb3YA
M3yYeHHble 3aKOHbI, MPU 3TOM AaBaTb C/IOBECHYIO GOPMYIMPOBKY 3aKOHa U
3anucbiBaTb €r0 MaTeMaTUYECKOe BbipaxKeHue

1.6

06bACHATL GM3NYECKME NPOLLECCHI U CBOMCTBA T/, B TOM YMC/IE U B KOHTEKCTE
CUTyaLMIN NPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BblABAATb MPUYMHHO-
CNeACTBEeHHbIe CBA3W, CTPOUTL 06bACHEeHUe 13 1 — 2 TOTMYECKMX LIAroB ¢ NOMOLLbIO
1 — 2 n3yyeHHbIX CBOMCTBA GPU3NYECKUX ABNEHWNIN, GU3UYECKUX 3aKOHA UK
3aKOHOMEPHOCTU

1.7

pellaTtb pacyéTHble 3aJa4uM B 2 — 3 AeCTBMA, UCMOb3YA 3aKOHbI U GOpPMYbI,
cBA3bIBatOWMe pUsnYecKkme BesIMYMHbI: Ha OCHOBE aHa/IN3a YC0BMA 33434M
3anucbiBaTb KPaTKOE YC/I0BUE, BbIBNAATb HEAOCTATOK AaHHbIX ANA peweHns
3a4a4u, BbIbUpaTb 3aKOHbI M GOopMYbl, HeobXxoaAnMble AN1A e€ pelleHuns,
NPOBOAUTb PAcY€Tbl U CPAaBHMBATL NOJYYEeHHOE 3HaYeHne pU3NYeCcKol BENNYNHDI C
WU3BECTHbIMW AAHHbIMU

1.8

pacnosHaBaTb NPo6aeMbl, KOTOPbIE MOXKHO PELWNTb NPU NOMOLLM GU3UUYECKNX
MeToA0B, UCMO/b3Ys ONMUCaHME UCCNeA0BaHMA, BbIAENATb NPOBEpPAEMOe
npeanosoXeHne, oLeHNBaTb NPaBUIbHOCTb NOPSAAKA NPOBEAEHNSA UCCAEA0BAHUS,
Aenatb BbiBOAbI

1.9

NpPoBOAMUTb ONbITbl MO HaBAOAEHUIO GUINYECKUX ABNEHUIN AN GUINYECKUX
CBOMCTB Tes: GOpMy/IMPOBaATb NPoOBEpAEMble NPeanosioKeHus, cobuparb
YCTaHOBKY U3 NpeasoXKeHHoro 06opyaoBaHNsA, ONMCbiBaTb X0 OnbiTa U
bopmynmposaTh BbIBOAbI

1.10

BbIMOJIHATb NPAMbIE U3MeEPEHNA C UCNOJIb3OBAHNEM aHA/10TOBbIX FIpM60pOB n




AaT4YNUKOB ¢M3M'~IECKVIX BE€/INYUH, CPaBHUNBATb PE3Y/IbTATbI M3MepeHVIl7l C y'-IéTOM
3ap,aHHOl‘;1 abcontoTHOM norpewHoCTn

1.11

npoBoAMUTb UCCNeA0BaHME 3aBUCUMOCTM 0A4HOM GU3MYECKOI BENMUYNHBI OT APYroM C
NCMO/b30BaHUEM MPAMbIX M3MEPEHUIA: NIaHMPOBaTb UcCcneaoBaHne, cobmpaTb
YCTaHOBKY U BbIMOAHATb U3MEPEHUA, cneays npeanoskeHHoMy nnaHy, GUKcnposaTb
pe3ynbTaTbl NOAY4EHHOW 3aBUCUMOCTU B BUAE Tabanu, 1 rpadMKos, AenaTb BbIBOAbI
Mo pesy/ibTaTam UCC/eao0BaHuUA

1.12

NPOBOAUTb KOCBEHHbIE U3MEPEHUA GU3NYECKMX BENNUMNH: NIaHNPOBATbL
n3mepeHus, cobupaTb IKCNEePUMEHTANIbHYIO YCTAaHOBKY, C/ieays NpeasioXeHHoM
WHCTPYKLMM, U BbIMUCAATb 3HAYEHUE BEANYMHDI

1.13

cobntogaTb NpaBMia TEXHUKM 6e30nacHOCTU Npu paboTte ¢ 1abopaTopHbIM
obopyaosaHnem

1.14

XapaKTepn3oBaTb NPMHLUUMbI AENACTBMA U3YYEHHbIX NPUOOPOB U TEXHUYECKUX
YCTPOWMCTB C ONOPOM Ha X ONUCAHUA, UCMOAb3YA 3HAHMA O CBOMCTBAX PU3NYECKUX
ABNIEHUIM U HeobxoaMmble pU3MYEeCKMe 3aKOHOMEPHOCTHU

1.15

pacno3HaBaTb NPOCTble TEXHUYECKNE YCTPOMCTBA U N3MepUTe/bHbIe NpUbopbI NO
CXeMaM M CXeMaTUYHbIM PUCYHKaM, COCTaB/IATb CXEMbI S/1EKTPUYECKUX Lenew C
nocnefoBaTelbHbIM M NapanienbHbiM COeAUHEHUEM 3/IEMEHTOB, pas/inyan
YyCNOBHble 0603HaYEHUNA 3/IEMEHTOB 3/IEKTPUUYECKMX Lenen

1.16

NpMBOANTL NPUMEPbI (HaX0AWUTb MHDOPMALMIO O MPMMEPaX) MPaKTUYECKOro
MCMNOb30BaHNA GU3NYECKMX 3HAHWUI B NOBCEAHEBHOM KU3HM ANa obecneyeHus
6e3onacHoCTK Npu obpaLLeHMm ¢ NpMbopamm 1 TEXHUYECKMMM YCTPOMCTBAMM,
COXPaHeHWs 340Pp0BbA N COHBNOAEHNA HOPM SKOJIOTUYECKOTro NoBeaeHNn B
OKpY:KatoLwel cpeae

1.17

OCyLwecTBNIATb NOUCK MHd)OpN\aLI,MVI ¢M3M‘-IeCKOI'O coaepxaHnAa B ceTh MHTepHeT, Ha




OCHOBE UMEIOLLMXCA 3HAHUI U NYTEM CPaBHEHUA AONOJHUTEIbHbIX UCTOYHUKOB
BblAEeNATb NHOOPMALMIO, KOTOPas ABNAETCA NPOTUBOPEYMBOM MU MOKET BbITb
HeAo0CTOBEPHOM

1.18

MCNO/1b30BaTb NPY BbINOJHEHMM Yy4ebHbIX 33aHNI HAY4YHO-NOMNYAAPHYIO
nuTepaTypy GM3NMYECKOro coaepaHua, CnpaBoYHble MaTepuanbl, Pecypcbl CeTm
NHTepHeT; BNageTb NPMEMaMM KOHCMEKTUPOBAHMA TEKCTA, Npeobpa3oBaHus
MHGOPMALMM U3 OAHOM 3HAKOBOM CUCTEMbBI B APYIYHO

1.19

€034aBaTb COOCTBEHHbIE MUCbMEHHbIE U KpaTKMe YCTHble cooblieHmsa, obobuan
MHOOPMALMIO U3 HECKOJIbKMX UCTOYHNKOB GU3NYECKOTO CoAeprKaHuA, B TOM Yuce
ny6AMYHO NpeacTaBAATb pe3y/bTaTbl NPOEKTHOW UAM UCCNeN0BaTENbCKOM
AEeATeNbHOCTU, NPU STOM FPaMOTHO UCMOJIb30BaTb U3YUYEHHbIM NOHATUNHbBIN
annapart Kypca ¢M3MKKN, CONPOBOKAATb BbICTYMN/IEHME Npe3eHTaumen

1.20

NpW BbINOAHEHUWN Y4ebHbIX MPOEKTOB U NUccnenoBaHU GU3NYECKUX NPOLLECCOB
pacnpeaensaTb 0653aHHOCTM B rpynne B COOTBETCTBMM C MOCTaB/AI€HHbIMW 3aAa4amu,
cneauTb 3a BbIMOJIHEHMEM MJ1aHa AEMCTBUIA U KOPPEKTUPOBATb €ro, ageKBaTHO
oLeHMBaTb COBCTBEHHbINM BK1aj, B AeATE/IbHOCTb rpynnbl, BbICTPanMBaTh
KOMMYHUKaTUBHOE B3aUMOAENCTBUE, MPOSBAAA TOTOBHOCTb pa3pellaTb KOHPANKTbI

9 KNACC

Koa
npoBepsaemoro
pesynbTaTta

MpoBepsemblie NpegMeTHble pe3ynbTaTbl 0OCBOEHWA OCHOBHOM 06pa3oBaTesIbHOM
nporpammbl OCHOBHOrO o6Lero o6pasoBaHuMA

11

MCcnoab3oBaTb N3y4eHHble MOHATUA




1.2

Pa3ninyaTb ABNEHUA NO ONNCAHUIO NX XaPAKTEPHbIX CBOWCTB M HAa OCHOBE onbITOB,
AEMOHCTPUpyrLWnX AaHHoOe ¢M3MLIECKOE ABneHne

1.3

pacno3HaBaTb NPOABAEHUE U3YUYEHHbIX PUINYECKUX ABIEHUIN B OKPYKAtOLWEM
Mupe, B TOM Yyncne pusnyeckme ABAeHUA B NpUpoae, Npm 3STOM NepeBoguTb
NPaKTUYECKYHO 33434y B y4ebHYI0, BbIAENATb CYLLEeCTBEHHbIE CBOMCTBA (NPU3HAKMK)
dU3NYECKNX ABNEHUN

1.4

ONUCbIBaTb M3yYeHHble CBOMCTBA TeN U PU3MYECKMe ABAEHMUA, UCNOb3YA
dU3MYECKME BEIMUYUHDI, NPU ONUCAHUN NPABUIbHO TPAKTOBaTb PUINYECKUIA
CMbIC/1 UCNOSIb3YEMbIX BENMYMH, 0603HAYEHUA U eANHULDBI GUSNYECKUX BESINUMH,
HaxoguTb GOpPMYbl, CBA3bIBAOLWME AAHHYIO PUSNYECKYIO BEIMUUHY C APYTMMMA
BE/IMYMHAMM, CTPOUTb FPadUKM U3yUYEHHbIX 3aBUCUMOCTEN GUSNYECKUX BENNYMH

15

XapaKTepunsoBaTb CBOWCTBA Ten, ¢M3VI‘-I€CKME ABNeHNA N npouecchbl, NCNONb3yA
M3y4yeHHbl€ 3aKOHbI, MPWN 3TOM AaBaTb C/IOBECHYHO d)OpMy!'IMpOBKy 3aKOHa K
3aMnCbliBaTb €ro MaTemaTn4eCKoe BbipaxKeHune

1.6

06bACHATL PM3MYECKME NPOLLECCHI M CBOMCTBA TeJ1, B TOM YMC/IE U B KOHTEKCTE
CUTYaUUI NPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABAATL MPUUUHHO-
CNeACTBEHHbIE CBA3M, CTPOUTL O6BbACHEHME U3 2 — 3 NOTUYECKUX LLIAroB C
NoMoLLbto 2 — 3 U3yYeHHbIX CBOMCTBA GU3NYECKUX ABNEHUI, GU3MUYECKUX 3aKOHA
WA 3aKOHOMEPHOCTHU

1.7

pelaTb pacyéTHble 3a4a4M (onMpatroLmeca Ha cuctemy M3 2 — 3 ypaBHeHU),
NCNONb3yA 3aKOHbI U GOPMYbI, CBA3bIBatOWME GU3NYECKUE BEIMUMHDBI: HA OCHOBE
aHanM3a ycnoBmA 3a4a4mM 3aNmcbiBaTb KPaTKOE YCAOBUE, BbISIBAATL HeAOCTAtOWME
NN N36bITOYHbIE AaHHble, BbIOMPATb 3aKOHbI U GOpPMYybl, HEOBXOANMbIE ANA
peleHuns, NPoBOANTb PAcUYETbl M OLEeHUBaTb PEaIMCTUYHOCTb NOYYEHHOro
3HayeHUss GU3NYECKOMN BEIMUMHDI




1.8

pacno3HaBaTb NPo6aemMbl, KOTOPbIE MOXHO PELNTb NPU NOMOLLM PUIUYECKUX
MeTOA0B, UCNOJb3yA ONMCaHNe UCCNeaoBaHMA, BblAENATb NpoBepaemoe
npeanosiosKeHne, oLeHMBaTb NPaBUIbHOCTbL NMOPAAKA NPoBeaeHUA
nccnenoBaHuA, AenaTb BbIBOAbI, MHTEPNPETUPOBATL Pe3yabTaTbl HabAOAEHWNI K
onbITOB

1.9

NPOBOAUTb OMbITbl MO HaBAOAEHUIO PUUYECKMX ABNEHNIN NN GUSUYECKUX
CBOWCTB Te/1: CAMOCTOATE/IbHO COBMpPaThb YCTaHOBKY U3 N36bITOYHOro Habopa
060pyaoBaHUA, ONUCbIBATbL X0, ONbITa U ero pesyabTaTbl, GOPMYNMPOBaTb

BbIBO/b!

1.10

NpPOBOAUTL NPU HEOBXOANUMOCTU CEPUIO NMPAMbIX U3MEPEHUIA, onpeaenss
cpefHee 3HaYeHMe U3MepAeMon BemuuHbl (PoKycHoe paccTosiHue cobuparoLlei
NIMH3bI), 060CHOBbLIBaTL BbiI6OP cnocoba nsmepeHus (M3meputenbHoro npubopa)

1.11

NPOBOAMTb UCCNELOBAHNE 3aBUCMMOCTEN GUINYECKUX BENUYNH C
MCNob30BaHMEM MPAMbIX U3MEPEHUIA: NAaHNPOBaTb UCCea0BaHKe,
CaMOCTOATE/IbHO COBMPaTb YCTaHOBKY, GUKCUPOBATb pe3y/ibTaTbl NOJyYeHHOM
3aBMCUMMOCTU GM3NYECKMX BEANUYNH B BUAE Tabanum rpaduKos, AenaTb BbIBOAbI
no pesy/ibTaTaM UCCNef0BaHMSA

1.12

NPOBOANTb KOCBEHHbIE N3MEpPEHUA GU3UYECKUX BENNYMH: NIAHUPOBATD
n3mepeHuns, cobmnpaTtb IKCNEPUMEHTA/IbHYIO YCTAHOBKY M BbINOJIHATL U3MEPEHUSA,
cnefyn npensoKeHHON MHCTPYKUUK, BbIYUCIATD 3HAYEHME BEIMYUHDI U
aHa/M3MpPOoBaTb NOJYYEHHbIE pe3y/bTaTbl C Y4ETOM 3a,@HHOW NOrPeLIHOCTH
n3MepeHui

1.13

cobntoaaTb NpaBuaa TEXHUKM 6e3onacHoOCTM Npu paboTe ¢ 1abopaTopHbIM
obopynoBaHnem

1.14

Pa3zin4aTb OCHOBHbIE NMPU3HAKU U3YHEHHDbIX ¢M3W4€CKMX Mo,u,eneﬁ: maTepmnanbHan




TOYKa, abcontoTHO TBépAOE TENO, TOYEYHbIA UCTOYHUK CBETa, 1y4, TOHKAaA JIH3a,
NnAaHeTapHaAa moaeNb aToOMa, HYK/IOHHAaA moAe/ib aTOMHOIO A4pPa

1.15

XapaKTepu3oBaTb NPUHLUMUMNbI 4EACTBMA U3YUYEHHbIX NPUOBOPOB Y TEXHUUYECKNX
YCTPOWCTB C OMOPOM Ha UX ONUCAHUA, UCMOJIb3yA 3HAHUA O CBOMCTBAX GU3NYECKUX
ABNEHNIM N Heobxoanmble PU3NYECKMe 3aKOHOMEPHOCTH

1.16

MCNO/Ib30BaTb CXEMbI M CXEMATUYHbIE PUCYHKM U3YYEHHbIX TEXHUYECKUX
YCTPOMCTB, U3MepUTENbHbIX NPUBOPOB 1 TEXHONOTMYECKUX NPOLECCOB MpU
peLeHnn y4ebHo-NpaKTUYECKMX 3a4a4, ONTUYECKME CXEMbI AJ/151 MOCTPOEHUS
n3ob6parkeHunit B NIOCKOM 3epKane u cobupatowen NnHse

1.17

NpuBOANTb NpMUMepbl (HaxoaAnTb MHPOPMaLMIO O NPUMeEpPax) NPaKTUYECKOro
NCNONb30BaHMA GU3NYECKMX 3HAHMIN B MOBCEAHEBHOM XU3HM ans obecneyeHuns
6e30nacHOCTM Npu 06paLLeHn ¢ Nnpubopamm N TEXHUYECKMMM YCTPOMCTBAMM,
COXpaHeHMA 340P0BbS U COBOAEHUA HOPM 3KOIOTMYECKOTo NoBeAEHMA B
OKpYyKatolein cpeae

1.18

OCYLWECTBAATb NOUCK MHPOPMaLUMN GU3NUYECKOTO coaeprKaHus B ceTh MHTepHeT,
CaMOCTOATEIbHO GOPMYIMPYS MOMCKOBLIV 3aMPOC, HAXOAWUTL MYTU ONpeaeeHus
[OCTOBEPHOCTM MNOAYYEHHON MHPOPMALMM Ha OCHOBE MMEIOLLIUXCA 3HAHUI U
A0NO/IHUTE/IbHbBIX MCTOYHNKOB

1.19

NCNO/1b30BaTb NPW BbIMNOJIHEHNM YYebHbIX 334aHNI Hay4YHO-MONYASPHYIO
NuTepaTypy GM3MUECKOro coaepraHua, CnpaBoYHble MaTepuanbl, Pecypcbl ceTu
NHTepHeT; BNageTb NPMEMaMM KOHCMEKTUPOBAHMA TEKCTA, NpeobpasoBaHms
MHPOPMALMKN U3 OLHON 3HAKOBOM CUCTEMbI B APYTYIO

1.20

co34aBaTb COBCTBEHHbIE MUCbMEHHbIE U YCTHblEe coo6|.u,eva Ha OCHOBEe
MHd)OpMaLI,MM M3 HECKOJIbKNX UCTOYHUKOB CbVI3VI‘-IeCI-(OI'O coaeprraHua, I'IY6ﬂW-IHO
npeacTaBNATb pe3ynbTaTthbl I'IpoeKTHOﬁ nnn VICCﬂep,OBaTel'IbCKOVI AeATeNbHOCTHU,




MPY 3TOM FPaMOTHO MCMO/Ib30BaTb M3YYeHHbIN MOHATUIHbIV annapaTt U3y4aemoro
pasaena GM3NKKM M CONPOBOXKAATL BbICTYNNEHME NPE3EHTALMEN C YUETOM
0ocobeHHOoCTel ayanuTopmnn CBEPCTHUKOB

1.21

Npw BbINOJIHEHMUW Y4eBHbIX NPOEKTOB N UCCNEA0BAHUIA GU3UYECKUX NPOLLECCOB
pacnpegenatb 0683aHHOCTM B rpynne B COOTBETCTBUM C NOCTaBNEHHbIMMU
3aZla4amu, CneamTb 3a BbIMOJHEHWEM NAaHA AENCTBUIA M KOPPEKTUPOBATL €rOo,
a[leKBaTHO OLEeHNBATb COBCTBEHHbIN BKAAA, B AeATENbHOCTb FPynMbl, BbICTPanBaTb
KOMMYHMKaTMBHOE B3auMOAENCTBUE, NPOABASAA TOTOBHOCTb paspeLlaTb

KOH(NKTDI




MPOBEPAEMBbIE 2/TEMEHTbI COOEPXKAHWNA

7 KNACC
Koa
Kog anemeHTa MpoBepaemble aiemMeHTbl CoAepKaHUA
pasgena
®U3NKA U EE POJIb B MO3HAHUM OKPYXAOLLIEIO MWPA
®dusnka — HayKa o npupogae. AsneHmna npupoabl. dPusmyeckume
1.1 ABNEHMUA: MeXaHN4ecKkme, TennoBble, INeKTpU4ecKme, MarHUTHole,
CBeTOBble, 3BYKOBble
Pu3smyeckne BennUnHbl. U3amepeHne GprU3MYECKUX BEIUUYUH.
1.2 ®ur3myeckmne npubopbl. MorpewHoCcTb U3MEPEHU.
MexayHapoaHaa cuctema eguHuL,
EcTecTBEHHOHAYYHbIN MeToA NO3HaHMA: HabAeHMe, NOCTaHOBKA
13 Hay4YHOro BOMPOCa, BblABUMXEHME rMNOTE3, SKCNEePUMEHT Mo
1 npoBepkKe rmnotes, ob6bsicHeHWe HabtogaeMoro sBneHus
1.4 OnucaHune dpM3NYECKUX ABIEHWUI C MOMOLLLbIO Moaesiel
MpaKkTnuyeckme paboTol:
Hi#Par#t##3mepeHne paccToaHUM.
15 Hi#Partt##amepeHne 06bEMa XKUAKOCTU M TBEPAOrO Tena.
HH##HPar###OnpeneneHne paamepos Mmasnbix Ten.
HH#HPar###I3mepeHne TemnepaTypbl MPU NOMOLLU KUAKOCTHOTO
TepmomeTpa U JaTumKa TemnepaTtypbl
MEPBOHAYA/TbHbIE CBEAEHMA O CTPOEHMU BELLLECTBA
)1 HHHPar###CTpoeHMe BelLecTBa: aTOMbl M MOJIEKY/Ibl, UX Pa3Mepbl.
' OnbITbl, AOKa3blBalOLLMeE ANCKPETHOE CTPOEHME BeLLecTBa
2 59 HHHPar### AsnkeHne yacTuu, sewectsa. CBA3b CKOPOCTU ABUMKEHNA
’ YyacTuu, c TemnepaTypon. BpoyHoBcKoe asukerue, auddysuns
2.3 B3anmogeiicTBme YacTuL, BELLECTBA: NPUTAXKEHME U OTTa/IKUBAHME
2.4 Hit#Par##ArperaTHble COCTOAHUA BeLLLECTBA: CTPOEHUE ra30B.,
UAKOCTelM 1 TBEPAbIX (KpMcTannmyeckux) ten. Bsaumocsasb




mexay CBOMCTBAMM BeLl,eCTB B PAa3HbIX arperatHbiX COCTOAHUNAX U
NX aTOMHO-MOJIEKYNTAPHbIM CTPOEHNEM

2.5 OcobeHHOCTU arperaTHbIX COCTOSHWI BOAbI
MpaKTuyeckne paboTbl:
HiHtPar#t#OueHKka AgnameTpa aToMa MeTo40M pPAaos (c
ucnonbzoBaHmem doTtorpadui).

2.6

HH##Par###OnbITbl NO HAab/OAEHMIO TEMTIOBOIO PACLLUMPEHUNSA Ta30B.

HH#H#Par###ONbITbl N0 OOHAPYXKEHUIO AENCTBMUA CUN MONEKYIAPHOIO
NPUTAXKEHNA

[NBUXEHUE N B3AUMOZEWNCTBUE TEN

MexaHunyeckoe gsukeHne. PaBHomepHOe U HepaBHOMepHoe

3.1
OBUXeHue
3.9 HHHPar###CropocTb. CpegHAA CKOPOCTb NPU HEPABHOMEPHOM
' ABUMXeHUW. PacyéT nyTn U BpemMeHW ABUMKEHUA
fiBneHne nHepummn. 3aKoH nHepumn. B3anmogencrene Ten Kak
3.3 NPUYMHA U3MEHEHUA CKOPOCTK ABMXKeHUA Ten. Macca Kak mepa
WHEepPTHOCTU Tena
3.4 HH##Par###MnoTHOCTL BewecTBa. CBA3b NJIOTHOCTU C KOIMYECTBOM
' MOJIEKYN B eAnHULE 06bEMa BellecTBa
3.5 Cuna KaK xapaKTepuCcTUKa B3aMMOLENCTBUA Ten
36 Cuna ynpyroctn v 3akoH lN'yka. UamepeHune cunbl C MOMOLLbIO
' JMHaMoMeTpa
3.7 HH##HPar###ABneHne TaAroteHNAa n cuna Taxectn. Cuna TAXKecTu Ha
' Apyrux nnaHetax. Bec Tena. Hesecomoctb
a8 Cvna TpeHuna. TpeHue CKONbXKeHUA N TpeHue NoKosa. TpeHue B
' NpUpoae 1 TEXHUKe
3.9 HH##HPar###CnorkeHne cmn, HanpasEHHbIX NO OAHOM NPAMOIA.
' PaBHoOAeliCTBYIOWAA CUA
MpakTnyeckme paboTbi:
3.10

Onpep,eneHme CKOPOCTHN paBHOMEPHOIO ABUXXEHUA (LLIapVIKa B
XNOKOCTU, MOAENN SINEKTPUYHECKOTO aBTomobuna u Tak p,anee).




OnpeaeneHune cpegHelt CKOPOCTU CKOMbXKEHMA BPYyCKa UK WapKKa
Mo HaK/MOHHOM niockocTU. OnpeaeneHne NAOTHOCTU TBEPAOIro
Tena. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCMMOCTb PACTAKEHUSA
(aedopmaumn) NpyKMHbI OT MPUAOHKEHHOM CUbl. OMbIThl,
AEMOHCTPUpYIoLWUe 3aBUCMMOCTb CUJbl TPEHUA CKOJIbXKEHMUS OT
BECa Te/la U XapaKTepa ConpuKacatoLmMxca NoBepxHoCTen

dur3smnyeckne ABAEHNA B NPUPOLE: NMPUMEPHI ABUKEHUA C

3.11 Pa3IMYHBIMM CKOPOCTAMM B KUBOM N HEXKMBOWM Npupoae, AecTene
CUNbl TPEHWA B NPUPOLE U TEXHUKE
3.12 TexHUYecKme ycTponcTBa: AMHAMOMETP, NOALMMHUKM

JABEHVE TBEPABIX TEN, }UAKOCTEM M FTA30B

HasneHune 18Epaoro Tena. Cnocobbl yMeHblUEHUA U YBEANYEHURA

4.1
[aBneHus
49 [asneHue rasa. 3aBUCMMOCTb AaB/AeHUsA ra3a oT o6béma,
' TemnepaTypbl
43 Mepepaya AaBNeHUA TBEPALIMU TENAMMU, HKUAKOCTAMMU U razamu.
' 3akoH Mackans. MHeBMaTUYECKME MALUUHDI
44 3aBMCUMMOCTb AAaB/IEHUSA KUAKOCTU OT IYyOUHbI. TMapoCcTaTUYECKUIA
’ napagokc. Coobuiatowmecs cocygbl. [lMapaBanyeckme mexaHusmol
ATmocdepa 3emnn n atmocdepHoe gasneHue. MpudmHbI
45 CyLLEeCTBOBaHMWA BO34YLWHOM 060104KM 3eman. OnbIT Toppuyennu.
’ 3aBMCUMMOCTb aTMOCHEPHOrO AaBIEHMA OT BbICOTbI HAZ YPOBHEM
mops
46 N3mepeHme atmochepHoro gasnenHus. MNpubopbl 4na nsmepeHus
' aTMochepPHOro AaBieHUs
47 [JelicTBue XNAKOCTM U Fra3a Ha NOTPYKEHHOE B HUX TENO.
’ BbiTankueatolas (apxumenosa) cuna. 3akoH Apxumeaa
4.8 MNnasaHue Ten. BosgyxonnasaHue
MpakTnyeckme paboTbi:
NccnepgoBaHme 3aBMCMMOCTM Beca Tela B BoAe oT 0b6béma
4.9

NOrpy*KEHHOM B XUAKOCTb YacTu Tena. OnpegeneHune
BbITa/IKMBAIOLLEN CUJIbI, AENCTBYIOLLEN HA TENO, NOTPYKEHHOE B
KUAKOCTb. MpoBepKa HE3AaBUCUMOCTM BbITA/IKUBAIOLLEN CUbI,
[LENCTBYIOLLEN Ha TeN0 B XKUAKOCTHM, OT Macchl Tena. OnbIThbl,




AEMOHCTPUPYIOLLIME 3aBUCUMOCTb BbITASIKMBAIOLLEN CUIbI,
OEeNCTBYIOLLLEN Ha TENO B *KUAKOCTU, OT 06bEMA NOrPyKEHHON B
MUAKOCTb YAacTW Tes1a U OT NAOTHOCTU KUAKOCTU. KOHCTpympoBaHue
apeomeTpa UaN KOHCTPYMpoBaHWeE NOAKK U onpeaeneHue eé
rpy3onogbeéMHOCTH

dunsmyeckne aBneHna B npupoae: sBanaHune aTMOCd)epHOI'O

4.10

[OaB/IEHUSA Ha }KMBOW OpraHM3m, NaaBaHue pbib

TexHU4YecKne ycTpoicTea: coobuiaroumecsa cocyabl, yCTPOUCTBO
4.11 BOAONPOBOAaA, r’MApaBANYECcKUiA Npecc, maHoMmeTp, bapomeTp,

BbICOTOMEp, NOPLLUHEBOW HACOC, apPeoMETP

PABOTA, MOLLHOCTb, SHEPTUA

5.1 MexaHun4eckas paboTa
5.2 MexaHnyecKaa MOLWHOCTb
c3 MpocTble MexaHW3Mbl: pbivar, 610K, HAKAOHHAA NNOCKOCTb.
’ Mpasnio paBHOBECUA pblvara
54 MpumeHeHMe NpaBuaa paBHOBECUSA pblyara K 610Ky
5 «3010TO€e NPaBuIO» MexaHUKU. KoadpduumeHT nonesHoro
' AencTeua mexaHM3mMoB. [MpocTble MexaHu3Mbl B ObITY U TEXHUKe
5.6 MoTeHLUManbHas sHePrnun Tena, NoAHATOro Hag 3eMnén
5.7 KnHeTnuyeckas sHeprua
cg MonHasa mexaHU4eckasa sHeprua. 3aKOH U3MEHEHMA U COXPAHEHUA
' MEXaHMYEeCKOW 3Heprum
MpakTnyeckme paboTbi:
HiHtPar##t#OnpeaeneHune paboTbl CUbl TPEHUSA NPU PABHOMEPHOM
5.9 OBUXXEHWUW TeNla N0 ropu3oHTaNbHOM NoBepxHocTU. NccnepoBaHne
yCnoBuit paBHoBecus pbivara. MamepeHue K HakNOHHOM
NA0CKoCTU. M3yyeHne 3aKOHa COXpPaHEHUA MEXaHMYECKOWN SHeprum
5.10 Pur3mnyeckme ABNEHNA B NPUPOAE: pblyari B TeNE YeNOBEKA
c 11 TexHU4YecKme yCcTpoMCTBA: pblvar, NOABUKHBIN N HENOABUKHbIN

6}'IOKVI, HaK/IOHHAA NJ1I0OCKOCTb, NPOCTble MeXaHU3Mbl B 6bITy




8 KNTIACC

Koa
Kog anemeHTa lNpoBepsaemble 31eMeHTbl CoAepKaHUA
pasgena
TENJIOBbIE ABMEHUA
OCHOBHblE NONOXKEHUA MONEKYNAPHO-KMHETUYECKON TEOPUN
6.1 CcTpoeHuA Bewectsa. Macca n pasmepbl moaeKya. OnbiThl,
' NoATBEepPXKAAloLWMe OCHOBHbIE MON0XKEeHUA
MONEKYNAPHOKNMHETUYECKON TEOPUU
6.2 Mogenu TBEpAOro, XUAKOTO U ra3006pasHOro COCTOAHMIM
' BelLecTBa. Kpuctananyeckme n amopdHole Tena
63 Ob6bACHEHME CBOMCTB ra3os, }KUAKOCTEN N TBEPAbIX T€/1 HAa OCHOBE
' NONOXEHUI MOJIEKYNAPHOKMHETUYECKON TEOPUM
6.4 CmaumBaHMe N KanunaapHole ABNeHUA
6.5 Tennosoe pacwmpeHne n cxkatme
6.6 Temnepatypa. CBA3b TemnepaTypbl CO CKOPOCTbIO TEMIOBOrO
' OBUXKEeHUA YacTul,
6 v .
6.7 BHyTpeHHAs aHeprmsa. CNocobbl UISMEHEHUA BHYTPEHHEW SHEPTUU:
' Tensonepeaaya u coseplieHme paboTbl
6.8 Buapl Tennonepenaym: TenaonpoBOAHOCTb, KOHBEKLMA,
' U3nyyeHue
6.9 Konunuectso TennoTbl. YaenbHasa TeNJIOEMKOCTb BeLLLECTBA
6.10 TennoobmeH n TennoBoe paBHoBecKe. YpaBHeHME TENI0BOIO
' GanaHca
6.11 MnhasneHue u oTBepAeBaHUE KPUCTANIMYECKUX BELLLECTB.
’ YpaenbHasa TennoTa naasBaeHun
MapoobpasoBaHue 1 KoHgeHcauma. MicnapeHue. Knunenue.
6.12 YaenbHasa Tensiota napoobpasoBaHuMA. 3aBUCMMOCTb TeMMepaTypbl
KMNeHWA oT aTMochepHOro AasaeHmA
6.13 BnaxKHOCTb BO3ayxa
6.14 DHepruna Tonamea. Y4enbHaa TennoTa cropaHma




6.15

MpuHuMnbl paboTbl TennoBbIx Asuratenen KM tennosoro
asuratens. TenaoBble ABUraTeNIN U 3aLUMTA OKPYXKaloLWen cpeabl

6.16

3aKOH COXpaHeHUA 1 NpeBpaLLeHMA SHePrMn B TENI0BbIX
npoueccax

6.17

MpakTuyeckune paboTbl:

HHH#Par#H##HONbITEI N0 OOHapYKEHUIO AEACTBMA CUN
MOJIEKYNAPHOTO NPUTANKEHUA.

HHH#Par###ONbITbI NO BbIPALLMBAHUIO KPUCTANI0B NOBapPEHHOM
CONWN UK caxapa.

HH#HPar###ONbITbl NO HabAOAEHMIO TENTIOBOIO PACLLUMPEHUNSA FA308,
KUAKOCTEN 1 TBEPAbIX TEN.

Hit#Par#t##OnpeneneHme gasneHuns Bosayxa B bannoHe wnpuua.

HHHPar###ONbITbI, 4EeMOHCTPUpPYOLLME 3aBUCUMOCTb AaBAEHUA
BO3A4yXa OT ero 06bEMa M HarpeBaHUA UM OXNTAXKAEHMA.

H##Par###NposepKa rMnoTesbl AIMHENHOM 3aBUCUMOCTU AJINHbI
CTONBMKA XKUAKOCTM B TEPMOMETPUYECKOM TpybKe oT
Temneparypbl.

HiHtPar#tt#HabnogeHe N3MeHeHUs BHYTPEeHHen sHeprumn Tena B
pe3ynbTaTe Tensonepenayn n paboTbl BHELWHUX CUA.

Hi#Par###lccnenoBaHme ABneHMA TennoobmeHa npu
CMeLLMBaHUM XONI04HOM U ropsaYelt BOAbI.

HH#HPar###OnpeneneHne KonYecTsa Tena0Tbl, NOJYYEHHOrO
BOAOM Npu TeNN00bMeHe C HarpeTblM METANJINYECKUM
UUJIMHAPOM.

HH#Par##ONpeseneHne yaenbHoOM TeNJ0EMKOCTH BeELL,ECTBa.
#it#Par###NccnepoBaHme npouecca ucnapeHus.
H#H#Par###ONpeseneHne oTHOCUTENbHOM BAAXKHOCTM BO3A4yXa.

H#H#Par###ONpeneneHne yaenbHoM TENI0TbI N1aBAEHUA NbAa.

6.18

dusnyeckne ABMEHNA B NPUPOAE: NOBEPXHOCTHOE HATAXKEHUE U
KanunnsapHble ABNEHUA B NpUpoae, KpUCTanabl B npupoae,
nsnyyeHune ConHua, 3amep3aHne BOAOEMOB, MOPCKUe Bpusbl;




o6pasoBaHme POCbl, TYMaHa, UHeA, CHEera.

6.19

TexHUYecKMe yCTPOWCTBA: KanuaaApbl, NPUMepPbl UCNO/Ib30BaHMA
KPWCTaNNOB, }XMAKOCTHbIN TEPMOMETP, AATYMK TEMMEPaTYPbI,
TEepMOC, CMCTeMa OTOMNJIEHUA AOMOB, TMIPOMETPbI, MCUXPOMETP,
naposas TypbuHa, ABUraTesib BHyTPEHHEro CropaHus.

SNEKTPUYECKUE N MATHUTHbBIE ABIEHWNA

7.1 SnekTpusauma ten. [lga poaa aneKTpnuieckmx 3apasos
B3saumogpelicTeune 3apskeHHbIx Ten. 3akoH KynoHa (3asrucumocTb
7.2 CWbl B3aMMOZENCTBMA 3aPAXKEHHbIX TEN OT BE/IMYMHbI 3apAL0B U
PACCTOAHUA MeXAY Teflamm)
dneKTpuyeckoe nose. HanpaKEHHOCTb 3/1EKTPUYECKOro MOA.
7.3 MpUHLMN cynepnos3numnmn SNeKTpUYeckux noaem (Ha KauecTBEHHOM
ypoBHe)
Hocutenu anektpuyeckmx 3apagos. dnemeHTapHbIN
7.4 aneKkTpuyeckuii 3apag,. CrpoeHume atoma. MpoBogHUKKU U
OVN3NEKTPUKU
7.5 3aKOH COXpaHeHUA 31eKTPMYECKOoro 3apaaa
26 INEKTPUYECKUI TOK. YCN0BUA CYLLECTBOBAHNA 3NEKTPUYECKOTO
' TOKa. MICTOYHUKM NOCTOAHHOIO TOKA
27 [eicTBuA aNeKTPUYECKOro TOKA (TENI0BOE, XMMUYECKOE,
' MarHUTHOE). DNEKTPUYECKUIA TOK B XKUOKOCTAX U rasax
7.8 dneKkTpuyeckas uenb. Cnna ToKa. dNeKTprUYecKoe HanpaxeHune
79 ConpoTtmsaeHne NpoBogHUKA. YaenbHoe conpoTusaeHue
' BellecTsa
7.10 3akoH Oma A4na yyactka uenm
7.11 MNocneposatenbHoe M NapannesbHoe coeanHeHne NPOBOAHUKOB
212 PaboTa 1 MOLLHOCTb 3/1€KTPUYECKOro TOKa. 3aKoH [xKoyns —
' NeHua
213 dneKTpUYEcKue Lenn n NnoTpebuTenn aNeKTPUYECKON IHePTUn B
' 6biTy. KopoTKoe 3amMblKaHMe
7.14 MNMocToAHHbIE MarHUTbI. B3anmoaencTeme NOCTOAHHbIX MarHUTOB




7.15

MarHuTHoe none. MarHuTHoe nose 3eMan U ero 3HadeHue ans
*KMU3HU Ha 3emne

7.16

OnbIT dpcTeaa. MarHMTHOE NoJie 3N1eKTPUUECKOro TOKa.
MpumeHeHMe 31eKTPOMArHUTOB B TEXHUKE

7.17

[elicTBME MAarHUTHOIO NO/IA Ha NPOBOAHUK C TOKOM.
dneKTpogBuUraTesib NOCTOAHHOIO TOKa. Mcnonb3oBaHue
aNeKTpoaBuUraTenei B TEXHUYECKMX YCTPOMCTBAX U Ha TpaHcnopTe

7.18

Onbitbl Papagen. ABneHNe 3NEKTPOMArHUTHOM MHAYKLNN.
Mpasuno JleHua

7.19

dnekTporeHepatop. Cnocobbl NONYYEHMA INEKTPUYECKOM SHEPTUMN.
INEeKTPOCTAHLMN HA BO3OOHOBAAEMbIX MUCTOYHUKAX SHEPTUM

7.20

MpakTuyeckme paboTbl:

OnbITbl NO HaﬁﬂIOAEHMPO INEKTPU3aUnn Ten VIH,CI,YKLI,MEﬁ nnpu
COMNPUKOCHOBEHUMN.

NccnepoBaHne AencTBUA 3NEKTPUYECKOTO MO HA NPOBOAHUKM U
OVNINEKTPUKMN.

C6opKa 1 nposBepKa paboTbl 3/1EKTPUYECKOM LLeNn NOCTOAHHOIO
TOKa.

M3mepeHune 1 peryMpoBaHMe CUbl TOKA.
N3mepeHue 1 peryiMpoBaHMe HanpaxKeHus.

MNccnenoBaHmne 3aBUCMMOCTU CUJIbI TOKA, MAYLLETO Yepes
PEe3nNCTop, OT CONPOTUB/IEHUA PE3MUCTOPA U HANPANKEHNA Ha
pesucrope.

OnbITbl, 4&EMOHCTPUPYIOLLME 3aBUCUMOCTb 3/IEKTPUYECKOTO
CONPOTUBAEHUA NPOBOAHMKA OT ero A/IHbI, Naowaam
nonepeyYyHoro ce4yeHns U maTepumana.

MpoBepKa NpaBuaa CNOXKEHUA HAMPAXKEHUIN NPU
nocnenoBaTeIbHOM COeANHEHUN ABYX pe3ncTopos. NposepkKa
npasuna Ana cuabl TOKa Npy NapannenbHOM coeanHeHUn
pe3suctopos. OnpeseneHne paboTbl 3S1EKTPUYECKOrO TOKA,
nayuiero yepes pesucrop. OnpegeneHne MOLLHOCTH
3NEeKTPUYECKOro TOKa, Bblaenaemoi Ha pesnctope. MccneposaHue
3aBMCUMOCTU CUAbI TOKA, MAYLLEro Yepes N1amnoyky, oT
Hanps»keHns Ha Hel. OnpeaeneHue KM/ HarpeBaTens.
NccnepoBaHne MarHUTHOMO B3aMMOZLENCTBUA MOCTOAHHbIX
MarHuToB. Mi3yyeHne MarHMTHOro NOAA NOCTOAHHbIX MarHUTOB NPU




nx 06beaUHEHUN U pa3geneHnn. MccnepoBaHme aeicTems
3N1E€KTPUYECKOTO TOKa Ha MarHUTHYyIo cTpeky. OnbIThbl,
AEMOHCTPUPYIOLLME 3aBUCMMOCTb CU/bl B3aMMOAENCTBUA KaTyLLKM
C TOKOM W MarHuTa OT CMbl TOKa U HanpaB/ieHUs TOKa B KaTyLUKe.
MN3yyeHne AeNCTBUA MarHUTHOIO MO/ Ha MPOBOAHUK C TOKOM.
KoHCTpynpoBaHue 1 nsydeHme paboTbl 31eKTpoasuraTens.
N3mepeHune KM anektpoasurateibHOM ycTaHOBKM. OnbITbl N0
nccnefoBaHUIo ABNEHUA 3NEKTPOMArHUTHON MHAYKLUMUK:
nccnefoBaHue U3MEHEHUIM 3HaYeHNA U HanpaBaeHus
MHAYKUMOHHOIO TOKa

dusnyeckne aBNEHUA B NPUPOLE: S/IEKTPUYECKME AB/IEHUA B
aTMmocdepe, 3/1EKTPUYECTBO KUBbIX OPraHM3MOB, MarHUTHOE none

7.21
3emnu, aperid NOAOCOB, POJAb MAarHUTHOTO NOAS A/ KU3HU Ha
3emne, nonapHoe cUaHne
TexHUYeCcKMe yCTPOCTBA: 3IEKTPOCKOM, aMNepMeTp, BONbTMETP,
peocTarT, CYETUMK INEKTPUUYECKOWN SHEPTUN,

229 3/1eKTPOOCBETUTE/bHBIE NPUBOPLI, HarpeBaTe/ibHble

anekTponpubopsl (NpUMepbl), 3SNEKTPUYECKUE NPeLoXPaHUTENMN,
3/1eKTPOMArHMT, 3/1eKTPOABUraTe b MOCTOAHHOMO TOKA, reHepaTop
MOCTOAHHOTO TOKa

9 KNACC
Kog,
Koa anemeHTa MpoBepsaemble anemMeHTbl cogepKaHunA
pasgena
MEXAHWYECKUE ABNTEHNA
8.1 MexaHunuyeckoe asuKeHue. MaTepuanbHasa TouKa. Cuctema
' oTcuéTa
8.2 OTHOCUTENbHOCTb MEXaHUYECKOTO ABUNKEHUA
8 8.3 PaBHOMepHOE NPAMOSIMHENHOE ABUKEHME
8.4 H###Par#t#tHepaBHOMepHOE NpsAMonnHeliHoe aaukeHne. CpegHsan
' W MFHOBEHHaA CKOPOCTb Tesa NP HEPAaBHOMEPHOM ABUXKEHUN
8.5 YcKkopeHue. PaBHOYCKOpEHHOE NPAMONNMHENHOE ABUKEHUE
8.6 H##t#Partt#CsobogHoe nageHune. OnbiTbl Fanunes




#itHPar###PaBHOMepHOe ABUXKEHNE NO OKPYKHOCTU. [Mepuoa 1

8.7 YyactoTa obpalLeHua. JIMHeHas 1 yrnoBas CKOPOCTMU.
LleHTpocTpemuTenbHOE yCKopeHue
8.8 MepBblit 3aKOH HblOTOHA
8.9 BTopow 3akoH HbtloToHa
8.10 TpeTuit 3aKkoH HblOTOHA
8.11 #i#Par##H#NpnHUMN cynepnosnumm cun
8.12 Cwna ynpyrocTtu. 3akoH lNyka
8.13 #i#Par###Cunna TpeHnA: cuna TPeHUA CKOJIbXKeHUA, CUIa TPeHUA
' NoKoA, Apyrue BuAbl TPEHUA
8.14 H#HHHPar###Cnna TAXKECTU U 3aKOH BCEMUPHOTO TATOTEHMUA.
' YcKopeHue cBob6ogHOro nageHusa
8.15 JsuxkeHune nnaHet Bokpyr ConHua. MepBasa Kocmuyeckas
’ CKOpOCTb. HeBecomocCTb U neperpysKku
8.16 PaBHOBecne maTepmanbHOM TOYKK. ABCONOTHO TBEPAOE TEN0
8.17 HH#H#Par#H##PaBHOBeCMe TBEPAOTO Te/a C 3aKPENNEHHOM OCbio
' BpaLLeHua. MomeHT cubl. LleHTp TAXKecTH
8.18 Mmnynbc Tena. UameHeHne nmnynbca. Mmnynbc cuabl
8.19 3aKOH COXpaHeHUA nmnyabca
8.20 #it#Par##PeakTMBHOE ABUKEHNE
8.21 MexaHu4yeckan paboTta U MOLLHOCTb
8.22 Pabota cun TaxecTtu, ynpyroctu, TpeHua. Ceasb sHeprnumn n pabortbl
8.23 MoTeHuManbHan aHeprua Tena, NOAHATOro HaZ NOBEPXHOCTLIO
’ 3emnm
8.24 MoTeHuManbHas aHePrus CXaTom NPYKUHbI
8.95 HH#Par##KnHeTYeckan aHeprma. Teopema 0 KUHETUYECKOM
' SHeprum
8.26 HH#HPar#H##3aKoH coxpaHeHNA MeXaHNUYeCKOM sHepPrnu




8.27

MpakTuyeckme paboTbl:

OnpegzeneHune cpeHeit CKOPOCTU CKONbKEHUS BpyCcKa nau
ABWXKEHMA WapuKa No HaKNOHHOW naockocTu. OnpegenexHue
YCKOPEHUSA TeNa npu paBHOYCKOPEHHOM ABUMEHUMN MO HAKNOHHOW
NNOCKOCTH.

UccnepoBaHWe 3aBUCMMOCTU NYTU OT BPEMEHU Npu
paBHOYCKOPEHHOM ABUXKEHMN 6e3 HauyalbHOM CKOPOCTU.

MpoBepKa rMnoTesbl: ecn NPy PaBHOYCKOPEHHOM ABUXeHMM 6e3
HaYaNbHOM CKOPOCTM MYTU OTHOCATCA KaK PsL HEYETHbIX Yncen, TO
COOTBETCTBYIOLIME MPOMENKYTKN BPEMEHW OANHAKOBDI.

UccnepoBaHWe 3aBUCMMOCTU CUAbI TPEHWUS CKOJIbXKEHWUS OT CUAbI
HOopManbHOro gasneHua. OnpegeneHme KoapodmuneHTa TpeHnA
CKObXKeHuWA. OnpeaeneHune KECTKOCTU NPYKuHbI. OnpeaeneHue
paboTbl CUbI TPEHWUA NPU PAaBHOMEPHOM ABUMKEHWUW TeNa No
ropu3oHTasIbHOM NoBepxHoCcTU. OnpeaeneHme paboTbl CUbI
YRpyroctu npu nogbéme rpysa c MCNosib30BaHMEM HEMNOABUMKHOIO
M NOoABMUMKHOIo 610K0B

8.28

dunsmnyeckmne aBneHms B npupoae: npuanebl N OTIMBbLI, ABUXKEHUE
nnaHet ConHe4yHoM CNCTEMDI, p€aKTUBHOE ABUXXEHUE HKNUBbIX
OopraHM3Imos

8.29

TexHUYecKMe yCTPOMCTBA: CNMAOMETP, AaTYMKM NONOKEHMUS,
PacCTOAHUA U YCKOPEHWUS, PaKeThbl

MEXAHWYECKWUE KONTEBAHUA N BOJIHbI

KonebatenbHoe aBukeHne. OCHOBHbIE XapaKTEPUCTUKN

9.1
KonebaHWi: nepuos, 4actoTa, aMnanTyaa
9.2 MaTemaTU4ecKnin 1 NPYXMHHbIIN MaATHUKW. MpeBpalLeHne
' 3Hepruun Npu KosebaTenbHOM ABUKEHUU
9.3 3aTyxatowme KonebaHusa. BolHyKAeHHble KonebaHuA. Pe3oHaHc
MexaHu4yeckume BoHbl. CBOMNCTBA MEXaHUYECKUX BOJIH.
9.4 MpoaonbHble M nonepeyHble BOAHbI. [JiMHa BOMHbI U CKOPOCTb eé
’ pacnpocTtpaHeHna. MexaHu4eckue BONHbI B TBEPAOM Tene,
CENCMMYECKMNE BOJHDI
9.5 3BYK. (POMKOCTb 1 BbiCOTa 3BYKa. OTparkeHne 3ByKa
9.6 NHPpas3ByK 1 yNbTpa3ByK




9.7

MpakTuyeckme paboTbl:

Onpep,eneHme 4acCToTbl U nepnoaa KonebaHMin maTemaTMyeckoro
MaATHUKaA.

OnpegeneHune 4acToTbl U Neproaa KosiebaHnn NpyKMHHOro
ManATHUKa

UccnepoBaHmne 3aBUCMMOCTU Nepuoaa KonebaHuii noaBeLleHHOro
K HUTW Fpy3a OT 4/InHbI HUTU. MiccneaoBaHne 3aBUCMMOCTH
nepuoaa KonebaHui NPy>KMHHOrO MasiTHMKA OT Maccbl rpy3a.
MpoBepKa He3aBUCMMOCTU Nepuoaa KonebaHui rpysa,
noABeLleHHOro K HATK, OT Maccbl Fpy3a W *KECTKOCTM NPYKMUHbI.
N3mepeHune yckopeHusa ceoboaHoro nageHus

9.8

dusnyeckne ABEHUA B NPUPOAE: BOCMIPUATUE 3BYKOB
KUBOTHbIMU, 3EMNETPACEHNE, CECMUYECKUE BOJTHbI, LLYHaMM, 3XO

9.9

TexHun4ecKue yCTPOMCTBaA: 3X010T, UCMOIb30BAHME Y/bTPA3BYKa B
ObITY 1 TEXHUKE

3NIEKTPOMATHUTHOE MONE U SJTEKTPOMATHUTHbIE BOJTHbI

10.1 INneKTpoOMarHUTHoe nose. INeKTPOMarHUTHble BOHbI. CBOMCTBA
' 3/1eKTPOMArHUTHbIX BOH
10.2 LLIkana sneKTpoMarHUTHbIX BOJIH
10.3 dneKTpomarHmTHasa npmpoaa ceeta. CKOpocTb ceeTa. BosnHoBbIe
' CcBOICTBa cBeTa
10
MpakTnyeckme paboTbl:
104 " o
3y4YeHue CBOMCTB 3/1eKTPOMArHUTHbIX BOJIH C MOMOLLbIO
MobunbHoro TenedpoHa
10.5 dusnyeckme aBneHnn B npupose: buonormyeckoe gencreme
' BUANMOTO, Y1IbTPAaPNONETOBOrO M PEHTIEHOBCKOTO U3NYYEHUN
10.6 TexHU4YecKMe ycTpoMCTBa: UCMOb30BaHNE SNEKTPOMArHUTHbIX
' BOJIH /1 COTOBOM CBA3M
CBETOBbIE ABJEHNA
11 111 JNlyyeBaa mogens ceeta. MCTOYHMKK cBETA
11.2 MpAMoanHeNHOe pacnpocTpPaHeHWe cBeTa




11.3

OTpa»(eHme cseta. lnockoe 3€epKano. 3aKoH OTpaxKeHUA CBETa

11.4

I'Ipenorv\neHme cBeTa. 3aKoH npenomneHunA CceeTa. MNonHoe
BHYTpPEHHEE OTpaKeHne CBETa

11.5

JNlnH3a. Xopg nyyen B INH3e

11.6

OnTuyeckasa cuctema d)omannapaTa, MUWKPOCKOMNa U Teneckona

11.7

nas Kak onTuyeckaa cmctema. baiM3opyKocTb M JaNIbHO30PKOCTb

11.8

PasnoxeHune 6enoro ceeta B CnekKTp. OnbITbl HotoTOHA. CnoxeHune
CreKTpasbHbIX LBETOB. ucnepcua ceeTa

11.9

MpakTuyeckme paboTbl:

#i#Par#t#tccnegoBaHmne 3aBUCUMOCTU YA OTPAXKEHMA
CBETOBOrO /ly4a OT yrna nafgeHus.

HH#Par##3yyeHne xapaKTepUCTUK M306parkeHma npeameTa B
NJ0CKOM 3epKare.

#i#t#Par###ccnegoBaHme 3aBUCMMOCTU YINa NpPesIoMIEHNA
CBETOBOrO NIyya OT yr/a NafeHuA Ha rpaHuLe «BO34yX — CTEKA0».

H#H##Par###NonyyeHne n3obparkeHnii c NoOMolLLblo cobupatoLein
JIMH3bI.

HH##HPar###ONpeneneHme GOKYCHOro PaccToAHMUA U ONTUYECKOM
CU/Ibl cobumpatoLweit NMH3bI.

HHHPar#H#H#ONbITbI NO Pa3/IoXKeHUo 6enoro cBeTa B CMEKTP.

H#HHHPar##H#ONbITbI NO BOCNPUATUIO LLBETA NPeAMETOB NpU UX
HabnoaeHUn Yepes LBeToBble GUALTPBI

11.10

dusnyeckne ABneHNA B npupoae: 3atMmeHunA ConHua un ﬂyHbI,
LBETA Te/l, onTh4eCKne ABNeHNA B aTMOcd>epe (Ll,BeT HE6a,

pedpaKkuus, paayra, Mupax)

11.11

TexHU4YecKne ycTponcTBa: 0O4KM, nepuckon, potoannapar,
ONTUYECKNe CBETOBOAbI

12

KBAHTOBbIE AB/IEHNA

12.1

OnbiTbl Pe3epdopaa n nnaHeTapHasa moaesnb atoma. Mozenb
atoma bopa

12.2

McnycKkaHue n nornoweHmne ceeta aToMoM. KBaHTbI. JNlnHelvatble




CNeKTpbl

12.3 PagnoaktMBHOCTb. Anbda, 6eTa- 1 raMma-musnydyeHus
124 CTpoeHune aTomHOro aapa. HyknoHHaA moaenb aTOMHOro A4pa.
' M3oTonbl
125 PagnoakTmBHble NpeBpaleHus. Nepuoa nonypacnaga aToOMHbIX
' agep
126 ApepHble peakLMn. 3aKOHbI COXpPaHEHUA 3apAL0BOro M MAacCOBOTO
' uncen
12.7 DHeprua cBA3n aToOMHbIX agep. CBA3b Maccbl U aHeprum
178 Peakunn cuHTE3a U aeneHuna agep. UCTouHMKM aHeprumn CoNHLA U
' 3863,
129 ApepHasa sHepreTuKa. [lencTBne pagnoakTUBHbBIX U3/TYYEHNI Ha
' ¥KMBble OPraHM3Mbl
MpakTnyeckune paboTbl:
HabntogeHne cnAoWHbIX U IMHEAYATbIX CNEKTPOB U3NTyYEeHUS.
12.10 .
UccnepoBaHWe TPEKOB: U3MEPEHME SHEPTUN YaCTULbI NO
TOPMO3HOMY NyTU (No doTorpadpusam).
N3mepeHue pagnoaktusHoro GpoHa
®dusnyeckme ABNEHNA B NPUPOLE: eCTECTBEHHbIN PALMOAKTUBHbBIN
1211 $OH, KOCMUYECKME Ny4Un, PaSANOAKTUBHOE U3TyYeHNe NPUPOAHbIX
' MWHepanos, AeACTBME PAaLNOAKTUBHbIX U3/IyYEHMIA HA OPraHU3M
YyenoBeKa
12.19 TexHu4ecKme yCTpoMCTBa: CNEKTPOCKON, MHANBUAYAbHbIN

403MMeTp, Kamepa BuabcoHa




NMPOBEPAEMBIE HA O3 MO ®U3UKE TPEEOBAHMA K PE3Y/IbTATAM OCBOEHWA OCHOBHOW
OBPA30BATE/IbHOWM NPOrPAMMbl OCHOBHOIO OBLLEEFO O5PA30BAHKA

Kog,
npoBepsemMoro
TpeboBaHuA

MpoBepsiemble TpeboBaHMA K NpeaMeTHbIM pe3y/ibTaTaM 6a30BOro ypoBHSA
0OCBOEHMA OCHOBHOM 0b6pa3oBaTe/IbHON NPOrpaMmbl OCHOBHOTO 0bLLEero
obpasoBaHuA Ha ocHose PIOC

MoHUMaHMe ponn GU3NKM B HAYHHOM KapTMHE MUPa; CPOPMUPOBAHHOCTb
6a30BbIX NpeAcTaB/eHNN O 3aKOHOMEPHOI CBA3M M NO3HABAEMOCTU ABAEHWUM
NPUPOAbI, O POAM IKCNEPUMEHTA B GM3MKE, O CUCTEMOODOPA3YIOLLEN POAU PUIUKNK
B Pa3BUTUM €CTECTBEHHbIX HaYK, TEXHUKU W TEXHONOMMI, 06 3BoNOL MU
OUBNYECKNX 3HAHWUI U UX POIU B LLEJIOCTHOM eCTeCTBEHHOHAYYHOM KapTUHe MKUpa,
0 BK/1aZe POCCUMCKUX U 3apyDeEXKHbIX YYEHBIX-OU3NKOB B Pa3BUTUE HAYKM,
06BbACHEHME NPOLLECCOB OKPYXKAOLLErO MUPa, PAa3BUTME TEXHUKM U TEXHONOTU

3HaHWA 0 BUAAX MATEPMM (BELLECTBO M NOJIE), O ABUMKEHUU KaK criocobe
CyLLLECTBOBAHMA MaTepumn, 06 aTOMHO-MOJIEKYIAPHON TEOPUM CTPOEHUSA
BeLecTsa, 0 GM3MYECKON CYLLHOCTU ABAEHUI NPUPOAbLI (MEXaHUYECKMX,
TENNOBbIX, 3/IEKTPOMArHUTHbIX M KBAHTOBbIX); YMEHME PA3/IMYaTb SIBIEHUSA MO
OMMCAHUIO UX XapPaKTEPHbIX CBOMCTB M HA OCHOBE OMbITOB, 4EMOHCTPUPYIOLLUX
AaHHoe dM3nYecKoe ABMEeHNE; yMEHME PACcNO3HABaTb NPOABNEHNE U3YUEHHbIX
bU3NYECKUX ABNEHUI B OKPYKAIOLWEM MUPE, BblAENAA UX CYLLECTBEHHbIE
cBoucTBa (NpU3HaKK)

BnageHvne ocHoBaMM NOHATUMHOTO annapaTta U CUMBOJIMYECKOTO A3blKa GU3UKK U
NCMNONb30BaHWE UX A/1A pelleHnsa y4ebHbIX 3a4a4; YMeHWe XapaKkTepmn3oBaTb
CBOWCTBA Tes, PU3MYECKME ABAEHMA N NPOLLECCHI, MCNONb3YA GYHOAMEHTaNbHbIE U
SMNUpPUYECKME 3aKOHDI

YmeHune onucbiBatb NU3y4YeHHbIE CBOWCTBa TeN U ¢M3VI‘-I€CKM€ ABNEHNA, NCNONb3yA
¢M3W-IECKVIE Be€/INYUHDI

BnageHne ocHoBaMM MeTO0B Hay4YHOro NO3HaHMA ¢ y4éTom cobnoaeHusa
npasua 6esonacHoro Tpyaa: HabaogeHne GU3NYECKUX ABNEHNIA:

YMeHMe CaMOoCTOATE/IbHO COBUPaTb SKCMEPUMEHTA/IbHYIO YCTaHOBKY M3 AaHHOrO
Habopa 060pya0BaHNA MO UHCTPYKLMM, ONUCLIBATbL XOZ, OMNbiTa U 3aNUCbIBaTb €ro
pesynbTaTbl, OPMYIMPOBaTL BbIBOAbI;

nposeaeHMe NPAMbIX U KOCBEHHbIX M3MEPEHNN GU3NYECKUX BENNYUH: YMEHME
NAaHNUPOBATb U3MEPEHUS, CAMOCTOATE/IbHO COBUPATb SKCNEPUMEHTA/IbHYIO
YCTaHOBKY MO MHCTPYKLUN, BbIYMCAATb 3HAYEHUE Be/IMYMHbI M aHaIM3MPOoBaTh
Nno/ly4yeHHble pe3ynbTaTbl C yYYETOM 3a4aHHOM NOrPeLIHOCTN Pe3ynbTaToB
N3MEpPEHU;




nposeageHne HeCNOXHbIX SKCNEPUMEHTA/IbHbIX MCCﬂeAOBaHMﬁ; CaMOCTOATE/IbHO
C06MpaTb 3KCNEPUMEHTA/IbHYIO YCTAHOBKY U NPOBOAUTb MCCNhedJoBaHUE NO
UHCTPYKUUN, NPeacTaBanATb Nnoay4yeHHble 3aBUCUMOCTU ¢M3MH€CKVIX Be/INYNH B
Buae Ta6}'II4LI| n FpaCbMI-(OB, Y4YUTbIBATb NOrpewHoCTn, Aenatb BbiBOAbI NO
pe3ynbTaTtam nccaeanoBaHuA

MoHMMaHWeE XapaKTePHbIX CBOMCTB GU3NYECKUX Mogenei (MaTepmanibHasa TOUKa,
abcontoTHO TBEPAOE TENO, MOAENN CTPOEHUA Fa30B, }KUAKOCTEN U TBEPAbIX TEN,
niaHeTapHaa MoAe/ib aTOMA, HYKNOHHaA MOAe /b aTOMHOTO A4pa) U YMeHUue
NPUMEHATb X AnA 06bsAcHEeHUA GU3NYECKUX NPOLLECCOB

YMmeHue 06bACHATb GU3MUYECKME NPOLLECChl U CBOCTBA TeA, B TOM YNC/E U B
KOHTEKCTE CUTYaLMi NPaKTUKO-OPUEHTMPOBAHHOIO XapaKTepa, B YaCTHOCTY,
BbISIBNATb MPUYMHHO-CNEACTBEHHbIE CBA3U U CTPOUTb 06BACHEHKWE C ONOPON Ha
M3y4YeHHble CBOMCTBA PU3NUYECKUX ABIEHUIN, PU3MUYECKME 3aKOHDI,
3aKOHOMEPHOCTU N MOAENN

YMmeHue pellaTb pacyétHble 3a43a4m (Ha 6ase 2 — 3 ypaBHEHUI), UCMONb3yA
3aKOHbI U GopMYybl, CBA3bIBalOWME PU3MUYECKUE BENUYMHDI, B YHACTHOCTH,
3anucbiBaTb KPaTKOE YC/I0BUE 3a4a4M, BbIABAATb HegoCTaloWwme AaHHble,
BbIGMpPaTb 3aKOHbI M HOPMYbl, HEOBXOAUMbIE ANA €€ peLleHNnn, UCNO/b30BaTb
CNpaBoOYHble AaHHble, NPOBOAWTb PACYETbl M OLLEHMBATL PEAIUCTUYHOCTb
NoJIyYeHHOTo 3HaYeHUA GU3MYECKOIN BENIMYMHDBI; YMEHUE onpeaenaTb
pasmepHOCTb GM3NYECKOIN BENUYMHBI, NOYYEHHOW NPU pPeLLleHUM 334a4m

YmeHune XapaKTepn3oBaTb NpUHUUNDI AEIZCTBMFI TEXHUNYECKUX yCTpOﬁCTB, B TOM
yuncne 6bITOBbIX I'IpVI60pOB, M NPOMbILWNIEHHbIX TEXHONIOTMYECKUX NpoLueccos no unx
OnNnCaHuIo, NCNONb3yA 3HAaHUNA O CBOWMCTBax ¢M3VI‘-IECKVIX ABNEHUN U HeO6XOAMMbIe
¢M3M‘-IECKVIE 3aKOHOMEPHOCTU

10

YMeHWe Ucnonb30BaTb 3HAHUA 0 GU3NYECKUX ABNEHUAX B MOBCEAHEBHOM XKU3HM
Ans obecneyeHma 6esonacHocTM Npu obpalleHnn ¢ 6bITOBbIMU NPUBopPamM 1
TEXHUYECKMMMU YCTPOMCTBAMM, COXPAHEHMA 340P0BbA U COONOAEHNA HOPM
9KONOMMYECKOro NOBEAEHMA B OKPYXKatOLLEN cpee; MOHMMaHMe HeobXxoaAMMocTH
NPUMEHEHUA JOCTUKEHUI GU3UKN N TEXHOIOTMIA ANA PaLMOHaNbHOTO
NpPUPOAONONb30BaAHUA

11

OnbIT NoMcKa, NpecbpasoBaHWA W NpPeACcTaBAeHna MHopmaLmm GUsnMyeckoro
COAEP}KaHMA C UCNONb30BaHMEM MHGOPMALMOHHO-KOMMYHUKATUBHbIX
TEXHO/IOTUI; YMEHME OLLeHNBATb A0CTOBEPHOCTb MNOYYEHHON MHbOPMALMM Ha
OCHOBE MMEIOLLMXCA 3HAHMI U JONONHUTENbHbIX UCTOYHMKOB; YMEHWE
MCNO/Ib30BaTb MPU BbINOSHEHWUM YHEBHbIX 334aHNI HAYYHO-MONYAAPHYIO
NMTepaTtypy GU3NYECKOro CoAepKaHusA, CPaBOYHbIe MaTepuasbl, pecypcbl ceTu
MHTepHeT; BnageHne 6a30BbiMM HaBblkamu npeobpasoBaHua nHGopmaLmm ns
04HOW 3HAaKOBOW CUCTEMBI B APYTyHO; YyMEHUe co34aBaTb COBCTBEHHbIE
NUCbMEHHbIE M YCTHblE CO0bLEeHMA Ha OCHOBE MHPOPMaLMN U3 HECKONIbKMUX




NUCTOYHNKOB




