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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢uU3MKEe HA YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHMU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYarouuxcsi ¥ OpPraHu3alyi0 H3y4eHHUs
bu3MKKM Ha NESITeNIbHOCTHOW ocHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenmera B peanusanuu TpedoBanuit ®I'OC OO0 «
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[Iporpamma no u3uke ycraHaBIMBAET paclpeiesieHue yaeOHOro maTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJaromuxcs.

[TporpamMma mo ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHUA METOAUYECKOU
MOMOIUIM YUYUTENIO B CO3/IaHUU paboueli mporpaMmbl 0 y4eOHOMY MPEIMETY.

®u3rka SABISIETCS CHUCTEMOOOpA3yIOIIMM JUIsl  €CTECTBEHHO-HAYUYHBIX
y4eOHBIX PEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SBIICHWM, H3y4aeMbIX XUMHEH, OHWoJIoruel, acTpoHOMHUEH U (U3UUICCKOU
reorpadgueii, BHOCHUT BKJIAJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MM,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUs Hay4HOro MeToja
MO3HAHU, TO €CTh CII0CO0A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 raaBHBIX 3a7a4 (PU3MUECKOTO O0pa3oBaHUsS B CTPYKType 0OIero
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHOH TPaMOTHOCTU H
MHTepeca K HayKe y 00y4yarounxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIaJICHHUE
CIEIYIOUMMU KOMIETEHTHOCTAMHM, XapaKTepPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS,

e HHTEPHPETHUPOBATH  JAaHHbBIE WM  MCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl TOJIyYEeHUS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompenenensl B Konuenmuu npenogaBanus ydeOHoro mnpenmera «Dusuka» B
oOpa3oBarenbHbIX opraHu3auusix Poccuiickoit denepauuu, peanu3yromux
OCHOBHbBIE  00I11€00pa3oBaTeNIbHbIe MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne T1K-4BH).
esu n3yyeHus 3aHMMaUeJIbHON (PUMKU:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEUNBACTCS PEIICHUEM CIEAYIONUX 3a1aY:

npuoOpeTeHne 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
UCITOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHHM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIell PU3NUECKOro COAEep>KaHuUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha uzyuenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOIO OOILErO

oOpazoBanus orBogutcs 102 vacos: B 7 kiacce — 34 yacoB (1 waca B Heneno), B 8
kiacce — 34 yacoB (1 yaca B Heaento), B 9 knacce — 34 gaca (1 yaca B Heneno).

[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHs JabopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, YUUTEINb JeJIaeT BRIOOP MPOBEACHUS



7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

®du3uka u pu3nYecKne MeTOAbl H3yYeHUsl MPpUPosbI (3 Jaca)
dusnka — Hayka o mnpupojae. HaOmrogeHuss m omnucaHue (HU3UIECKUX
aBiieHnd. Pusnueckue npuOopsl. PU3NYECKUE BEIIMYUHBI U UX U3MEPEHUE.
[lorpemHocTn u3Mepennil. MexayHaponHas cucrteMa enuHul. Haydsblid
MeToa no3HaHus. OU3NYecKuil IKCIIEPUMEHT U pu3ndeckas teopusd. Hayka
Y TEXHUKA.

MounekyaspHasn ¢pusuka (2 gaca)
Crpoenue BemiecTBa. TemioBoe IBUKEHUE aTOMOB U Mosiekyi. Juddyzus.
B3anmonelictBue yactull BemecTsa. MoJenu CTpoeHUs ra3oB, KUAKOCTEU U
TBepAbIX Tel. OObSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX MOJEIEH.

Mexannveckue siBjaeHus (27 4yacoB)
Mexanunueckoe asmxenue. CpenHsas ckopocTtb. Macca Ttena. IlnoTtHocTs
BelecTBa. MeToasl u3MepeHuss Macchl U IUIOTHOCTH. B3anmonenicTeue Ted.
Cuia. IlpaBuno cnmoxenusa cwi. Cuna ynpyrocth. MeTonbl M3MEpEeHUs
cuibl. Cuna TSOKECTH. 3aKOH BCEMHUPHOTO TAroTeHus. Cuna TpeHws.
Hasnenne. AtmochepHoe napieHre. MeTosibl u3MepeHus JaBlIeHUs. 3aKOH
[Tackans. ['mapaBmuueckue MamvHbl. 3aKOH ApXumena. Y cJIoBUE NIJIaBaHUS
Tes. MOMEHT cuibl. Y CIIOBHE paBHOBecHs pblyara. L[eHTp TskecTu Tena.
VYcnoBust paBHoBecusi Ten. PabGora. MomHocte. Kunetuueckas u
MIOTEHUHUAJIBHAS JHEPTUHM. 3aKOH COXPAaHEHUsS MEXAHUYECKOM JHEPTHH.
[Ipoctbie wmexanu3mbl. Koadduiument mnonesnoro naeictBus. MeTtomabl
U3MEPEHUs SHEPT U, pabOThl U MOIIHOCTH.

O000meHue MaTepuaJa (2 yaca)

8 KVIACC

Beenenne (1 gac)
[IpoBenenre MHCTPYKTaXKa MO TEXHUKE OE30MaCHOCTH B KaOWHETE (DU3HKHU.
JleMOHCTpanusi 3aHUMATENIbHBIX OMBITOB W3 Pa3HBIX pa3leioB (HU3UKH.
BuktopuHa Ha 3HaHUS U YMEHHUS, TIOJIyYEHHBIE B MPOIIIOM TOY.

Tennora — ocHoBa xku3Hu (9 yacoB)
Yro xonmoanee? Ilonstue temnepaTypsl U rpanycHuka. Mcropus co3manus
rpangycHuka. Mzomsauus terua. Illy6a rpeer! 3aranku. Kak corperbes
sumon? JKumuine sckumMocoB. Paccka3 yuumtens no teme Hasznauenwue
BEPXHEU OJICKAbl U MPUHILIMIT MHOTOCJIOMHOCTH B OAEXKIE.» TepmMoC U €ro
yCTpOUCTBO. M3roToBineHne camoaenbHOro tTepmoca. Kak coxpanuts termio?
Xonoa? 3aueM CKOBOPO/IE AEPEBIHHAS pyUyKa?
Ipaxmuueckue pabomol:

e U3YyYECHUE XOJIOAHBIX, TEIJIbIX U TOPSIYUX TEIT;

e MU3YUCHHC crroco0oB nepcaadun TeIia,



e HW3TOTOBJICHHWE CaMOJICILHOTO TEPMOCa;
e KakK COXPaHUTh TEIIO? X0JIOA?
dus3uka armocdepsi (3 Jaca)
CoctaB armocdepsl. BnaxHocTh Bo3ayxa. OOpa3oBaHne TyMaHa U 00JaKOB.
BrnaxxHocTh, BbINAJCHUE KHUCIOTHBIX Joxkjael. (OOpa3zoBaHue BeTpa.
[TapaukoBbIi 3P eKT U ero naryOHOe BIUSHUE.
Jlemoncmpayuu:

1. CtpoeHue atMocQepsl.
2. OOpa3oBaHue TymMaHa NpH OXJIAXKIACHUH BIAXKHOIO BO3/1yXa.
3. KoHpzeHcanys nmapos BoAbI IIPU OXJIAKAECHUU. BpinageHue pocsl.

3KC7l€pu]I/l€HmaJlebl€ 3a0a4u:

1. OHpGIIGJIGHI/IG TOYKH POCHI.
2. Ha6JIIOI[€HI/IC epexoJa HCHACBIIMICHHLIX IIAPOB B HACBIIICHHBIC.

DJIeKTPUYECTBO MOBCHAY (7 4acoB)
OnexTpudyecTBO Ha pacuéckax. OCTOPOKHO, CTaTUYECKOE AJIEKTPUYECTBO.
Ectp 1M mosp3a CTaTUYECKOTO JJIEKTpUYecTBa? DJIEKTPUYECTBO B
UTpYLIKAX. OJIEKTPUYECTBO B OBITY. YCTpPONCTBO TIaJlbBAHUYECKOTO
aJieMeHTa. Y CTpOMCTBO OaTapeiiku.
lIpakmuueckue pabomeoi:
o HaGnronenue sneKTpoCcTaTUKU. DJISKTPUUYECTBO Ha pacuyEcKax.
o H3yyeHune cTaTMueCcKOro JIEKTPUYECTBA.
o DJEKTPUYECTBO B UTPYIIKAX.
o Hsyuaem Gartapeiiky.
Marnerusm (7 4acoB)
Kowmmac. Ilpuniun paGotel. OpuEHTHpPOBaHHE C TMOMOIIBIO KOMITaca.
Maraut. MarauTsl MOJIOCOBBIE, IyTOBbIE. 3aHUMATEIbHBIE OIBITHI C
MarHutamMu. MarautHas pyna. MaramutHoe mnosie 3emuu. M3rorosiieHue
MarHuTa.
IIpakmuueckue pabomeoi:
o OpHEHTHPOBAHKE C TOMOUIBIO KOMITACA.
o 3aHUMAaTeIbHBIC OMBITHl C MATHUTAMM.
o M3roroBneHue marsura.
CBeTtoBbIe siBJieHHs (7 4acoB)
Ucrounnku cBera. YcrpoiicTtBo riaza. [Ilpocmotp Buneodunsma. [lonstue
TeHn U mnonayreHd. JlyHHele m ConHeunble 3aTMeHUsA. COJNHEYHBIE 3aWYUKH.
3azepkanve. Wmmrozun. llBer kommakT-nucka. MpuibHbIM criekTp. Pagyra B
npupoae u noma. Yuum nsera panyru (Kak Ognaxasl Kak 3Bonape 'oponckoit
Cnoman @onapsb).Kak cnomare myu? Kak 3axeur orons? Ilomyuenue
N300pKEHUSI C TIOMOIIIBIO JIMH3.



Ipaxmuueckue pabomol:
o Teatp TeHEN.
o ConHeuHble 3aYUKH.
« 3azepkanbe. Mnmo3uu.
o Kak cinomats myu?
o Ilomyuenue n300pakeHUs C MOMOIIBIO TUIOCKUX M C(HEepHUeCKUX
3epKall.
o Ilomyuenue n300pakeHHs ¢ TOMOIIBIO JIUH3.

9 KIIACC

Kunematnka (8 yacos)

CrocoObl  omucaHusl MeXaHW4YecKoro JBmkeHua. Cucrema oTcyéra.
[IpsamonuueliHoe naBWXKEeHHE. [IpsAMOIIMHENHOE pPaBHOMEPHOE JBUXEHHUE 10
IockocTu. IlepemenieHne M CKOPOCTh IIPU  PAaBHOMEPHOM JBHKEHUU 10
MIOCKOCTU. OTHOCUTENBHOCTh JBWKEHUA. CroxeHue aBmwxkeHUi. I[IpuHuun
HE3aBUCUMOCTH JIBUKEHUM.

Kpuonuneitnoe aBuxenue. [[BrkeHue Tena, OPOIIEHHOIO MOJ YrioM K
FOPU30HTY. PaBHOMEpPHOE ABMKEHUE TIO OKPYKHOCTHU. YTJ0Bast CKOpocTsh. [lepuon
1 yactora BpauieHus. CKOpOCTh U YCKOPEHHE NMPHU PABHOMEPHOM ABHKEHUHU T10
OKPYKHOCTH.

JlabopamopHwvie pabomui:

o HW3yuenue nBrxkeHus CBOOOAHO MAJAIOIIETO TEa.
o M3ydeHue IBUKEHUS 110 OKPYKHOCTH.

IlpumepHvie memvl NPOEKMHBIX U UCCTE008AMENbCKUX pAOOM.:

o Ormpenenenue CKOPOCTH  PABHOMEPHOTO  JBHKEHUS  TIPH
WCIIOJIb30BaHUU TPEHAXKEPA «OETOBAS TOPOKKAY.

o MHcropuueckas  peKOHCTpyKuus  ombiToB  l[ammies — mo
OTIPEJICICHUIO YCKOPEHUSI CBOOOIHOTO MaIeHUs TEJ.

o [lpunnumner paboTel TPUOOPOB I HM3MEPEHUS CKOPOCTEH U
YCKOPEHUH.

o [IIpumeHnenne CcBOOOTHOTO TANMEHUS IS HM3MEPEHUS PEaKIUU
YEJI0BEKA.

o Pacuér TpaeckTopun ABMKEHUS IEPCOHAXEW paccka3zoB P. Pacmo.

Junamuka (9 yacon)

Nuepruanbapie cuctembl otcuérta. Cuna. 3akoHsl HpioToHa. JIBUKEHUHE
TeJla TOJ JCUCTBHEM HECKOJIBKMX Tel. JIBUKEHHE CHUCTEMBI CBA3aHHBIX TEJ.
JlnHaMKKa paBHOMEPHOTO ABUKEHUS MAaTEPUAIBHON TOUKH 110 OKPYKHOCTH.

Kmaccet  cun. 3akoH BCEMHUPHOTO TATOTEHHUA. JIBUJKEHHE IJIAHET.
UckyccrBennbie  cnyTHukW. CoiiHeyHas  cuctema. Mcropus — pa3BuTus
npeacrasiaeHuii o Beenennoi. Ctpoenue u 3Bostonus BeeneHHoil.

Jlabopamophwvie pabomui:



o U3mepenue Maccel Tella C  HCIOJIB30BAaHHEM BEKTOPHOTO
Pa3JIOKEHUS CHJIBL.

. I/I3y‘I€HI/IC KHMHCMAaTHUKHU 141 JAWHAMHKHU PaBHOYCKOPCHHOI'O
JABHKCHUS.

o H3yueHue TpeHUs CKOIbKEHUA.

IIpumepHvie memvl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM!

o Hcropuueckas pekoHCTpyKIHs OnbITOB KyinoHa 1 AMOHTOHA MO

ONPEICIICHUIO BEIMYMHBI CUJIbl TPEHUS CKOIbKEHUS.
o IlepBbie UCKYCCTBEHHBIE CITyTHUKH 3€MIIH.
o Kak ommuarTcs MeEXaHMYECKHE MpPOLEcChl Ha 3emie OT
MEXAHUYECKHUX MTPOLECCOB B KOCMOCE?
o Temna ConHe4YHOM CUCTEMBI.
o OTKpBITUS HA KOHYHKE Tepa.
HNmnyabc. 3akoH coxpaHeHusi uMnyJibca (3 yaca)

Nmnynec. I3MepeHne umityibca MaTepruaibHOl TOUKUA. CucteMa Teil. 3aKoH
COXpPaHEHUS UMITYJIbCA.

IIpumepHvle membl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:

o PeakTuBHOE JBHKEHHUE B MIPUPOJIC.

o PaccnenoBanue JITII ¢ momomibro 3aK0Ha COXPAHEHUSI UMITYJIbCA.
Mexanudeckasas padora. MexaHnnyeckasi JHeprusi. 3aKOH COXpaHEHUs
MeXaHU4YeCKoi YHepruu. (2 yaca)

Mexannueckass paboTta, MoOIIHOCTh. KuHeTnueckas U MOTEHIHAIbHAs
SHepruM. MexaHuueckass JHEpPIrHsi CHCTEMbl Tell. V3MEeHeHHue MeXaHW4YeCKOU
SHEPrUU. 3aKOH COXPAaHECHUSI MEXAHUYECKON SHEPIHUH.

JlabopamopHhwvie pabomui:

o Briuucnenue paboThl CUIIBI.

IIpumepHvle memobl NPOEKMHBIX U UCCTE008AMENbCKUX pAOOMm.:

o Ornpenenenue cpeTHEN MOITHOCTH Y€JIOBEKA 33 CYTKHU

o Pacuér usmenenus MexaHU4eCKON dHEPTHH OACKETOOIHLHOTO Msua

3a OIUH yJap/cepuio yaapoB u rpadudecKkoe MpeACTaBICHHUE
3aBUCUMOCTH U3MEHEHHS SHEPTUHU OT KOJIMYECTBA yAapOB.

o DOKCHEepUMEHTAJIbHBIC 3aJa4d Ha  UCIIOJb30BaHUE  3aKOHA

COXPaHEHHUS IHEPTUH.
Craruka (2 Jaca)

PaBHoBecre Tema. MOMEHT Cuiibl. YCJIOBHE PAaBHOBECHSI TBEPJOrO TeJa.
[IpocTeie MEXaHU3MBI.

Jlabopamophwvie pabomui:

o Ormpenenenne MEHTPOB MACC PA3IUYHBIX TeT (TpU crocoda).

IIpumepHvle memobl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:

o IlpumeHeHHE TMPOCTHIX MEXaHU3MOB B CTPOUTEIBCTBE: OT

3eMJISTHKH J10 HeOOCKpEDa.



« HccnenoBaHre KOHCTPYKIIMU BEJIOCUIIENA.
MexaHu4yeckue Kojiedanus ¥ BoOJIHBI (3 Jaca)

Mexanuueckue konebanus. [IpeoOpazoBaHue SHEPTUM MPU MEXAHUUECKUX
KojeOanusx. MaremaTuyeckuidi W TOPYXKUHHBIM ~ MasTHUKA. CBOOOMHBIE,
3aTyXaroUIMe W BBIHYXKJEHHbIE KoieOaHus. Pe3onHaHc. MexaHMYecKuEe BOJIHBIL.
JInvHa ¥ CKOPOCTH BOJIHBI. 3BYK.

Jlabopamopuvie pabomol:

o H3yuenue kosieOaHMI HUTSHOTO MasiTHUKA.
IIpumepHvle membl NPOEKMHBIX U UCCTE008AMENbCKUX PAOOM.:
o CrpyHHBIE MYy3bIKAJIbHBIE NHCTPYMEHTBL.
o KonebatenbHbie CUCTEMBI B IPUPOJIE U TEXHUKE.
DJIeKTPOMArHUTHbBIE KoJIeOaHus U BOJIHBI (3 yaca)
[TepemennsIit anexTpudeckuit Tok. KonebaTenbHblit KOHTYp. BBIHYKIEHHBIE
Y CBOOOJHBIC DJIEKTPOMArHUTHBIE KOJICOAHMUS.
DIJIEKTPOMArHUTHBIE BOJIHBI U UX CBOMCTBA.
IIpumepHvle memovl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:
o [IpuHIUIIBI PAANOCBS3U U TEICBUICHUSI.
o BrusHue 351eKTPOMarHUTHBIX U3TYYEHUM HA )KUBBIE OPTaHU3MBI.
o MUW3rotomieHue yCTaHOBKU IS JEMOHCTpAalldd OIBITOB IO
AIEKTPOMArHUTHBIM HU3JIYyYEHUSIM.
o OnexkTpoMarHuTHOE n3nyyenne CBY-neun.
JlabopamopHvie pabomuwi:
o H3mepenue nokaszaTensi IPEIOMIICHUS BOBI.
du3nKa aToMa ¥ aTOMHOT0 siipa (3 yaca)

Crpoenue atoma. Ilornouienue u ucnyckanue cBera aromaMu. OnTuyeckue

cnektpel. Omnbitel Pesepdopna. Ilnmanerapnas monmens atoma. CTtpoeHue

aTOMHOTO sifipa. 3aps0BO€ U MAacCOBOE YHMCIO. SnepHble CUIIbL. DHEPrus

CBS3M aTOMHBIX sijep. 3aKOH paJuOaKTUBHOTO pacmana. Anbda-, Oeta-

pacnazel. [IpaBuna cmemenus.

Snepnpie peakuuu. Jlemenue W CuHTE3 sAnep. SnepHas dHEPreTHKA.

Nctounuku 3Heprun CosHIA U 3BE3I.

Perucrpauus ssaepHbIX U3IydYeHUN. BiusHue paanoakTUBHBIX U3J1yYEHUN Ha

KUBbIE OpraHu3Mbl. Jlo3uMerpusi. DKOJIOTMYECKHE MPOOIEeMBbl SIEPHOI

DHEPIreTUKH.

IIpumepHvie memvl NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.!

o Hcropus uzyueHus aroma.

o HWsamepenue KIIJI comneunoit 6aTapewu.

o HeBuanmbie U3aydeHHs B CIIEKTPE HATPETHIX TEIN.
O6o0marmee 3ansitue (1 gac)



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

N3ydenue (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs HANpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIET0o 00pa30BaHus

y oOyuatoierocsi 6yayT copMUpOBaHbI CIEAYIONIME JTHUYHOCTHBIE PE3YyIbTaThl B
YacTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

— IPOSIBIICHHE WHTEpPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(u3nuecKol HayKH;

— HEHHOCTHOE OTHOILIEHUE K JIOCTH)KEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYXJI€HHUU OOIIECTBEHHO 3HAUMMBbIX
M OITUYECKUX IMpoOJeM, CBSI3aHHBIX C MPaKTUYECKUM IPUMEHEHUEM
JTOCTUKEHUH (PU3HKY;

— OCO3HAaHUE BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIIMIOB B JESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPUSITUE ICTETHYECKUX KadyecTB (PM3MUECKOW HayKH: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HAaHUE UEHHOCTH (PU3MYECKOW HAayKd Kak MOIIHOTO HHCTPYMEHTA
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJbTYpBHI;

— Ppa3BUTHE HAy4yHOH JI00O3HATENBHOCTH, MHTEpPEca K MCCIIEeI0BaTENbCKON
NEeATENBHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI ¥  3MOLMOHAJBLHOIO
0/1aronoJIy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro ooOpa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU TpaBUi 0O€30IacHOro TMOBEISHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUYECKUM U TEIUIOBBIM O00OPYJOBaHUEM B
JOMAIIIHUX YCIOBUSX;

— c(hopMupoBaHHOCTh HaBBIKa peQIEKCUU, NPU3HAHUE CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTHBHOE Yy4YacTHE€ B PEIICHHHM MNPAKTUYECKHX 3a1ad (B paMKax CEMBH,
0o0pa3oBaTEeNbHOM  OpraHM3ald, TOpojJa, Kpas) TEXHOJIOTUYECKON U



COIMAIBHOW HAIpPaBICHHOCTH, TPEOYIOIMMX B TOM 4YHCIEC U (PU3NIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY’Karollel Cpeabl, IUIAHUPOBAHUS IOCTYNKOB W OILICHKH UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuuM K HU3MEHSIOUMIMMCS YCJOBHUSIM COLMAJIBLHOM U NPHPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJECUCTBUU MPU BBHIIIOJIHEHUU HCCIECIOBAHUN U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e —TOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUMU, B TOM YHcCie (OPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME Ne(DUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCcTH
bu3uKy;

e — IUIAHUPOBAHUE CBOETO Pa3BUTHUS B MNPUOOPETEHUM HOBBIX (U3UYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISABJISATH B3aUMOCBS3H IIPUPO/IbI, OOIIECTBA
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METANPEAMETHBIE PE3YJIbTATBI

B pesympraTe OCBOEHUS TporpaMMbl MO (U3HKE HAa yPOBHE OCHOBHOTO
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHBIC 1CHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3zoBble JJornueckue JelicTBUA:
e BBIABIATH M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(ssBNIEHUN);



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
0000IICHHS U CPAaBHEHHS,;

BBISIBIISATH 3aKOHOMEPHOCTH W ITPOTUBOPEYHS B paCCMaTPUBAEMBIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISBJISITh NPUYUHHO--CJICICTBEHHBIC CBS3M MPU H3YyYECHUH (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHM, BBIIBUTATh THIIOTE3bl O B3aWMOCBS3SX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJBKHUX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIIETO ¢ yUETOM CaAMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/bCKHe JeiicTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa NPUMEHUMOCTh U JOCTOBEPHOCTh HH(POpPMALHUIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

NPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIlee pa3BUTHE  (PUBHMUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJIOKEHUS 00 X pa3BUTUH B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, UHCTPYMEHTBI U 3alpPOCHl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENbHO  BBIOMpaTh ONTUMAJbHYIO (GOpPMY MpEICTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaul  HECIONKHBIMU
CXeMaMH, AMarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMHU.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIE y4eOHbIe JeHCTBHSA:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aro’KeIaTeIbHOCTH OOIIEHHS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
nuanora, 0OHapyKUBaTh pa3INune U CXOACTBO MO3UIIH;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BBITIOJIHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICAOBAHUS, TPOEKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PpACIpEeNeNsATh pPOJH, OOCYXIaTh NPOLECCHl H
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HAINpABJICHUIO W KOOPAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETO BKJAJa B OOMIMII MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIS pelieHns (U3NUecKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3NIMYHBIX [OAXOJAAX IPHUHATHA  PEIICHHM
(MHIMBUAYaATbHOE, NMPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelieHus! (PU3NUecKol 3aJauu Hin
IUTaHAa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHUN;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh AJICKBATHYIO OLICHKY CUTyallMH U IPEJIaraTh MiaH €€ N3MEHEHHUS;
OOBSCHATh TPHUYMHBI  JOCTIDKEHUS  (HEIOCTHIKEHHS) PE3yJIbTaTOB
NEATEIIbHOCTH, J1aBaTh OIIEHKY MMPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JCATEILHOCTh (B TOM UHWCIIE B XOJ BBITIOJHEHUS
(GU3UYECKOTO  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHUBIIMXCS CHUTYyalllid, YCTAaHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYIAHOCTEW;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTA LU U YCIOBUSIM;

CTaBUTh ce0s HA MECTO JAPYroro yejioBeKa B XOJE CIopa WU JUCKYCCUHU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYIroOTo;
MPU3HABATh CBOE MPABO HA OMMOKY MPHU PErIeHUH (HU3NIESCKUX 3a71a4 UK
B YTBEPKIACHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MIPABO JIPYTOroO.



INPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yuyeHus B 7 KJiacce peaMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHYECKHE  SBJICHHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOjelNb, TUIIOTE3a, €AUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUSI BellecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUs, PaBHOJIECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUJIaCTUYECKasl),  HEBECOMOCT,
COOOIIAIOIINECS COCYbL;

paznuuarh sBieHus (audysus, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpalleHus, TMepenaya JJaBiCHUS TBEPABIMU TeEJIaMH, >KUAKOCTSIMH U
razamu, arMocepHoe [aBjieHUE, IUIaBaHUE T, MpPEeBpalleHUs
MEXaHMYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B JKMBOW M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phluard B
TeJIe YeJOBeKa, MPU 3TOM NEPEBOUTH MPAKTUUYECKYIO 3a/auy B yUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3Ys
¢dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOTrO Teia, KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs CUJIa, MEXaHMYeCKas padoTa, MOUIHOCTh, IJICYO CHIIBI,
MOMEHT CHWJIbL, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHU3MOB,
KMHETHYEeCKass M TMOTEHIMaIbHAs DHEPTHsi), MPU OMHCAHUU TPaBUIILHO
TpakTOBaTh  (PUBMUYECKHH  CMBICH  HMCIOJIb3yeMbBIX  BEIMYUH, UX
000O3HaUeHUs W EIUHUIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIUE JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTMMHU BEIMYUMHAMU,
CTPOUTH TpaPUKU U3yUCHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUUYMH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS € IPOIECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsSI CUII (BAOJb OJHOW MpsiMoOil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phruara (0JoKa),



«30JI0TOE€ MPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHWYECKON
SPHEPrUH, TPU OTOM JaBaTh CIOBECHYI0 (OPMYIMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMd IPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUYMHHO--CIICCTBEHHBIE CBS3H, CTPOUTh O0ObACHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBaIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE AaHAIU3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh [P MNOMOIIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

OPOBOJUTH OMbBITHI 1O HAOJNIOACHHUIO (PU3MYECKUX SIBICHUW WM
buznyecKux CBOIICTB TEJI: bopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000pYA0BaHHUS,
3aIMMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol C HCMOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH IyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIBI
YIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BHITAIKUBAIOUIEH CHIIBI OT 00BbEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHUsSI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIEAOBaHUA, CcoOUpaTh YCTaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, Cilenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONH 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



NPEIJIOKEHHBIX TaOnull U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIETIOBAHMUS,

IPOBOJNTH KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKHX BEIMYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEJIOKEHHOW WHCTPYKIUU: TIpU
BBHITIOJTHCHUH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, yCTPOWCTBO BOAOIPOBOAA, TUIAPABIMYECKUAN Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBax (pM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOr0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TyTEM CPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCISTH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCTIOJIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4IHO--TIOMYJISPHYIO
JAUTEepaTypy  (PU3MYECKOro  COAEpX aHHs, CIPaBOYHbIE MaTepHalbl,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB WMH(MOpPMAIU (HU3UIECKOTO COACPIKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KPaTKHe COOOIIEHUs O pe3yiabTaTax MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHUH, NPU H3TOM TPAaMOTHO HCIOJIb30BAThH



U3YYCHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COMPOBOXKIAThH
BBICTYIUICHUE NTPE3EHTALINEH;

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHUN PACIPENEIISTH
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTABJICHHBIMHM 3aJa4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yuenus B 8 kiiacce npeaMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

MCIOJIb30BaTh MOHSITHUA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE JIBUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUINUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSS DHEpPrusi, TEIJIOBOM JIBUraTelb,
AJIEMEHTAPHBIN 3JICKTPUUYECKUIN 3apsil, AIECKTPUIECKOE MOJIe, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 2JIEKTPUYECKUM TOK, MATHUTHOE TI0JIC;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpJeBaHHUE), KHIICHUE,
Terionepeaaya (TEnI0mpOBOHOCTD, KOHBEKIIHUS, M3JIy4YCHUE),
AJIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUIECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpE, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTAJUIBI B mpupoiae, uznydeHue CoJiHIIa, 3aMep3aHUE BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoJroCOB, pOJb MAarHUTHOTO TMOJIS JJIS KU3HU Ha
3emiie, MOJISPHOE CHUSIHUE, IPHU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a]a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJUIECTBO
TEIUIOThI, yJieJIbHAasl TEIUIOEMKOCTh BEIIECTBA, YJAEIbHas TEIioTa
TUIABJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, YJeiIbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JSHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXHOCTHh BO31yXa, JJICKTPUYECKHU 3apsn,
Cuja TOKa, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
($u3NYECKUI CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €IMHMIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
(GuU3MYECKyI0 BEIUYMHY C JAPYTUMHU BEIUYMHAMU, CTPOUTH TpaPuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHUSI MOJIEKYJSIPHO--KHHETHYECKOW TEOpPUH
CTPOEHHUs BEIEeCTBA, MPUHLUI CYNEPHO3ULIUHU MOJIed (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
JIxoyna—JleHna, 3akoOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CUTYallMi MPAaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPA: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTIOTHUYECKUX
1IaroB ¢ Omnopod Ha |—2 M3yYeHHBIX CBOMCTBA (PM3UUYECKUX SIBICHHH,
(bU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peumats pacy€THhIE 3aJadyd B 2—3 JIEUCTBUS, MCIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUS 3aJauyd 3alMCBhIBAaTh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JUJIS  peUIeHHs] 3aJaud, BBIOMpATh 3aKOHBI U (POPMYJIBI,
HEeoOXoauMble JUisl €€ peuieHusl, MPOBOJUTh PACUETHl M CpPABHHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPblE MOXXHO PpEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIECOBAHMS, BbIIEIATH
MIPOBEPSAEMOE  MPEAINOJIOKEHUE, OLECHUBAaTh MPABWIBHOCTh IMOPSAKA
IIPOBEJCHHUSI UCCIIEN0OBAHUs, J€1aTh BBIBOIBI;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bu3znyecKux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHUsl MpPU U3IYYEHHH OT IBETa U3Jydarolled (moriouaromen)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
DNEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yQJIM3allMsl MArHATHBIX IIOJIEM IIOCTOSIHHBIX MAarHWTOB, JEHCTBUS
MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000py1I0BaHUs, OMUCHIBATH X0/ OIBITa U (POPMYJIUPOBATH BHIBOBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAN TOMEPEYHOro
CEUEHMSI U Y/ICJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 MPOBOJAHMK, OT HANpsDKEHUS Ha  IMPOBOJHHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOMULl M TrpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIeNlysl MPEII0KEHHON MHCTPYKUUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMNOpPOM HA HX ONUCaHUsA (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETP, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK JJIEKTPUUYECKON HHEPrHH, 3JIECKTPOOCBETUTEIbHBIC
pUOOPHI, HArPEeBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATEINb IOCTOSIHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, IBUTaTelb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Henen ¢ nocjaeAoBaTesIbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasziunyasi ycJIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIETIeH;



OPUBOJUTH  MpUMEPbl  (HAXOAUTh  HWHGOPMALMIO O  MPUMEPAX)
MPAKTHUYECKOTO HCIOJB30BaHUA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 1 obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOAECHUSA
HOPM KOJIOTUYECKOTO TOBEJCHHSI B OKPY’KaIOLLEH CpEIE;

OCYIIECTBJIATh TOUCK HWHPOpMaUu (PU3HUECKOTO CONEpKaHHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB  BBIACNIATH HMH(POpPMAIUIO, KOTOpas
SBJISIETCS IPOTUBOPEUYUBON MIIM MOXKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPH BHINIOJHEHUH YUYE€OHBIX 3a/laHUN Hay4HO--IIOMYJISIPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJEpKAaHMs, CIPABOYHBIE MaTepHabl,
pecypcsl cetu MHTEpHET, BIageTh npuéMaMu KOHCTIEKTUPOBAHUSI TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO NPEACTABIATh PE3YJIbTaThl
MPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, NP 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (QHU3UKH,
COIIPOBOX/IATh BBICTYIUICHUE MTPE3CHTALIUEH;

IpU BBIMOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUA (PU3UIECKHIX
MPOLIECCOB paclpeliesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
NOCTaBJICHHBIMU 33JJa4aMHM, CJICIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OILICHWBATh COOCTBEHHBIM BKJIaa B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xonIy 00yueHus B 9 kijiacce nmpeaMeTHbIC pe3ybTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTeMa OTCY€Ta, MaTepualibHasi TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jedopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tejia, paBHOBECHUE, MEXaHUYECKUE KOJECOaHUs U
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIIEKTPBbI UCITYCKaHUs U TMOIJIOLIECHUs, alibda-, OeTa- U raMma-u3JIydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE JBIDKEHHE, CBOOOIHOE
najieHue TeJ, pABHOMEPHOE JIBUJKEHUE M0 OKPY>KHOCTH, B3aUMOJIEHCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJIHOBOE JBW)XEHHUE, OTPAKEHHUE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPa
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3nYecKue SIBICHUS B MPUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COMTHEYHONW CHCTEMBI, PEaKTUBHOE
JMBIDKEHUE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJOTMYECKOE JIEWCTBHE BHUIAMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUNW Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNSTH CYIIECTBEHHbIE CBOMCTBA (TIpU3HAKH) (DU3UYECKUX
SIBIICHUI;

OIMHMCHIBATh M3yYEHHBIC CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, UCIIOIL3YS
bu3nueckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CHUJIa TPEHUS, CUJa YNPYTrOCTH, CUJIa TSKECTH, YCKOPEHUE
CBOOOTHOTO TIQJEHHUsS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
NPYXKUHBI, KUHETHYECKash DSHEPrus, IOJIHAs MEXaHWYeCKas DSHEprus,
MIEPHOJT U YacTOTa KoJIeOaHWM, JJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEbl), IPU OTTUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HaueHUs W €IUHUIIBI (U3MYECKUX BEIWYUH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHWs JHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHITUI  CYMEPIIO3UIMA CHJI, TPHUHIUI OTHOCUTEIbHOCTH [ amwmes,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUs HWMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YUCEN



IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalil MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISABIIATH
IPUYUHHO--CIIEICTBEHHBIE  CBSI3M, CTPOUTb OOBACHEHHWE U3 2-3
JIOTHYECKHX IIaroB C OMOpPOM Ha 2—3 HM3yYEHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONHUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAlIM3a YCIIOBUS 3aJaud 3alHUCBIBATHh KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (DOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (uU3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh TMPU TOMOIIH
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIEJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WIH
(bu3MUecKuX CBOMCTB Ten (M3y4yeHue BTOpOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MAJIbIX KOJIEOaHUM, MPSMOJIIMHEWHOE PACIPOCTPAHEHHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie W CBOWMCTB H300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY U3 H30bITOUHOro Habopa
o0OpylOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIHI,

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieli JUH3bI), O0OOCHOBBIBATH BBIOOp cmocoba U3MEPEHHS
(M3MepUTeNIbHOTO PUOOpPa);

NPOBOJANTH HCCIEAOBAHMWE 3aBUCHUMOCTEH (M3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEpHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeloMIIEHHs OT yIJa



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaONMI U TpadUKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKECHMS, MEXaHHuYeckas padoTa M MOILIHOCTb, 4acToTa |
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJM3UPOBATH MOJIYYEHHBIE PE3YNIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000OpyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPJAOE TEJIO, TOUEUHBIH HMCTOUHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHusA (B TOM YHUCIE:
CHHUIOMETP, JATYUKH TIOJIOKEHHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU pEIICHUH Y4eOHO--TPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBbl IS
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3epKajie M COOMparoLIei JIUH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGPOPMALMIO O  [pPUMEPax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMauu (PU3HUECKOTO COJEpPKAHHS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3aMpoc, HAXOAUTh



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOIOJHUTEIIbHBIX HCTOYHUKOB;

MCIT0JIB30BAaTh MPY BBINOJHEHUN YUEOHBIX 3aJaHUil HAyYHO--TIOMYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOINEHUS HA OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKd U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KourpoJusbnbie | IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3nes 1. ®usuka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
1.1 ®dusuka - HayKa o MPUPOe 1 bubnnoreka [JOK
Habnronenus u onucanue GU3NYecKux
1.2 . ¢ 1 1 bu6mmoreka [IOK
SIBIICHUH.
MexnyHapoaHas CUCTEMA €IUHULL.
1.3 va P 1 1 bu6mmoreka [IOK
Hayunsliii MeTo mo3HaHUSI.
Hroro 1o pasneny 3
Paznes 2. MoJsiekyasipHas (pu3HKa
2.1 CrpoeHue BemiecTsa 1 bubnnoreka [JOK
TemnoBoe ABMKEHHUE aTOMOB M MOJIEKYI.
u 3. BzauMogencTBre YacTHIL
2.2 Jlddy 1 1 bubnuotexa [JOK
BemiecTBa. Mojiesi CTpOCHHUS Ta30B,
KHUJKOCTEH U TBEPBIX TEIl.
Wroro no pazueny 2
Pa3nen 3. Mexanuveckue siBJIeHUS
3.1 MexaHn4ecKoe IBIKCHUE 3 bu6mmorexa [IOK
CpepgHsasa ckopocTb. Macca Tena. NnoTHoCTb
3.2 BelllecTBa. MeToabl M3mMepeHus Macchbl n 12 1 Bbubnmnoreka [JOK
nnoTtHocTu. Baanmopencteue ten. Cuna.




Mpasuno crnioxeHus cun. Cuna ynpyrocTu.
MeToabl usmepenus cunel. Cnna TaxecTu.
3aKoH BCeMUPHOro TaroteHusi. Cuna
TpeHus. JasneHne. ATmoccepHoe
AasneHve. Metoabl uamepeHusi 4aBneHus.
3akoH MNackans. 'Mapaesnnyeckme MaluvHbl.
3akoH Apxumeaa.

Ycnosue nnaBanus ten. MoMeHT cunsbl.
Ycnosue paBHoBecus pblyara. LieHTp
TSHKeCTu Tena. YcrnoBus paBHOBeCUS Te.
Pabota. MowHocTb. KnHetnyeckas u

3.3 noTeHumanbHas aHeprumn. 3akoH 1 bubmuorexa [JOK
COXpPaHEHUS MEXaHNYECKOW SHEPrmu.
MpocTble MmexaHnambl. KoapdpuumeHT
nonesHoro gencrens. Metogsl M3amepeHust
aHeprum, paboTbl U MOLLIHOCTW.
Wroro no pazneny 27
Pa3nen 5. O6001menne maTepuasia
4.1 O60061eHne maTepuana 4 bu6mmoreka [JOK
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




8 KVIACC

Ne i/

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

JIeKTPOHHbIE
(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

Pa3zgen 1. Tensiota — OCHOBA KHU3HU

11

CTpoeHue U CBOMCTBA BEIIECTBA

bubnuorexa [JOK

1.2

TennoBsle mpoueccsl

bubmnoreka IIOK

Hroro no pazgeny

Pa3pnen 2. ®usuka atmocdepbl, JIEeKTPUIECTBO MOBCIOY, MATHETH3M, CBETOBbIE SIBJICHHUS

2.1

CocraB atmocdepsl. BnaxxHocts Bo3ayxa.
OO0pa3oBaHue TyMaHa U 00JIaKOB.
BrnaxxHOoCTb, BbINa/IeHNE KMUCIOTHBIX
noxaei. O6pazoBanue BeTpa. [[apHUKOBBIi
a¢ ekt u ero naryoHoe BIUSHUE.

bu6nuorexa [IOK

2.2

Komnac. [Tpunuumn paGoTsl.
OpueHTHpOBaHKE ¢ IOMOIIBIO KOMIIACA.
Maruut. Maraursl 110JIOCOBBIE, JyTOBBIE.
3aHMMAaTEIbHBIE OIBITHI C MATHUTAMMU.
MarnuTHas pyaa. MaraHuTHoe 1ose 3eMIIH.
W3roroBieHne MarHura.

bubnunorexa LIOK

2.3

Hcrounuku cBeTa. Y CTpOMCTBO IJ1asza.
[Tpocmotp Buaeodunsma. [TonsiTHe TeHU U
nonyreHu. JIynasie u ComHEUHbIE
3aTMeHusd. ConHeUHbIC 3aInKU.
3azepkanwe. Ummo3uu. L{BeT komnakT-
nvcka. MpuIbHBIN criekTp. Pagyra B

10

but6mmoreka [IOK




npupoje u gjoMa. Yuum msera paayru (Kak
Onnaxnbl Kak 3BoHaps ['opoackoi Cinomain
®onapse).Kak ciomars nmyu? Kak 3axeub
oronb? [TonydueHue n300pakeHus C
MIOMOILIBIO JINH3.

OnekTpuuecTBO Ha pacuéckax. OCTOpOKHO,
CTaTH4YeCcKoe 3eKTpuuecTBO. EcTh u
MO0JIb3a CTATUYECKOIO AJIEeKTprudecTa?

24 DJIEKTPUYECTBO B UTPYLIKAX. 7
DJIEKTPUIECTBO B OBITY. Y CTPOICTBO
rajbBaHUYECKOr0 JIEMEHTA. Y CTPOKCTBO
OaTapeiku.
Uroro no pazueny 27
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie | IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3nes 1. Mexanuveckoe 1BH:KeHHUe
11 Kunemarnka bubmuorexa [JOK
1.2 Hunamuka 1 bubnuorexa [JOK
1.3 Hmnynbc. 3aKOH COXpaHEHUsI UMITYJIbCa 1 bubnnorexa [HOK
Htoro no pazneny 20
Pa3nes 2. Mexanuueckasi padora. Mexanuveckasi JHeprus. 3aKOH COXpaHEHHs] MeXaHUYeCKOH Hepruu.
Mexanuueckas pabota. MexaHnuueckas
2.1 SHEprusi. 3aKOH COXpaHEHUsI MEXaHUYECKOU 2 1 bubnnorexka [JOK
DHEPTHUH.
Wroro no pazneny 2
Pa3nea 3. Cratuka
PaBHOBecue Tera. MOMEHT Cuitbl. Y CllOBHE
3.1 paBHOBecust TBEpAoro Tena. [lpocTsie 2 bubnnoreka [JOK
MEXaHU3MBI.
Wroro no pazueny 2
Pa3nen 4. Kore6anuns
4.1 MexaHudeckue KojaeOaHusl U BOJTHBI bu6mmoreka [JOK
4.2 DIIeKTPOMAarHUTHBIE KOJIEOAHUS U BOJTHBI 1 bubnuorexa [JOK
Htoro no pazneny 6




Pa3znen 5. ®usnka atoma 1 aTOMHOI0 sgApa

5.1 Hcnyckanue U MOIJIONICHUE CBETa aTOMOM 1 bubmumorexa [IOK
5.2 CtpoeHune aTOMHOTO spa 1 bubmuorexa [JOK
5.3 SnepHble peakuu 1 bubnmoreka [JOK
Htoro mo pazneny 3
Pasnen 6. [loBTopuTe1bHO-00001IAK0IINIT MOAYJIb
6.1 [ToBTOpEeHue 1 bubnnorexa [HOK
Uroro no pazgeny 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







HOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
uudposbie
Ne n/m Tema ypoka KonrTpoabubie | IlpakTuueckue
Bcero o0pa3oBaTte/ibHbIE
padoThbI padoThI
pecypchl
1 BBoaHoe 3ansTHE 1
[TocTaHoBKa, OCYIIECTBICHUE U
2 OOBSICHEHUS OIBITOB IO CTPOCHHIO 1
BEIIECTBA
3 dusnyecKre BEIMYUHBI U UX U3MEPCHHUE 1
4 dusndeckue 3a1a9u B JINTEPATYPHBIX 1 1
MIPOU3BEICHUAX
TBopueckas paboTa Mo COCTaBICHUIO
5 p P 1 but6mmoreka [IOK
KpPOCCBOPJIOB, peOyCcOB
6 HUtor H3Yy4YCHUS TCMbI «HCpBOHa‘IaJ'ILHLIe l 1
CBCACHHA O CTPOCHUH BCILICCTBA»
7 Wuepuus 1 bu6nmorexa LIOK
[ToaroroBka k ¢puzndeckomy Beuepy «Cyn
8 N ¢ Y Py -y 1 bubnuoreka [JOK
HaJ HHEePITUCH»
9 Pemenue skcriepuMeHTATBHBIX 3371a9 Ha 1 1
JIBUKCHHE
10 CocTaBneHue 3agady No pucyHkam Ha Temy 1
ABUXeHne
11 OTBITHI IO MEXaHUKE 1 but6mmoreka [IOK
12 lMpakTuyeckue 3agayn Ha onpegeneHve 1 bubnuorexa [JOK

AaBreHus TBépablxX Ten

https://m.edsoo.ru/ff0a05c6



https://m.edsoo.ru/ff0a05c6

bu6nunorexa LIOK

13 PelueHne kayecTBEHHbIX 3aaaq. https://m.edsoo.ru/ff0a079c
14 PelleHne kayecTBeHHbIX 3aaau. Eubmaorexa ITOK
https://m.edsoo.ru/ff0a0ae4
15 PeweHune 3agay no OBX, cBA3aHHbIX C but6mmoreka [IOK
JaBneHnem https://m.edsoo.ru/ff0a0c10
bubnunoreka LIOK
16 SayTa MuH-npoekTos https://m.edsogru/fanOfee
17 OnbITbl — ¢hoKyChl
bubnunoreka LIOK
18 OnbiTh! — hokyCh! https://m.edsoi_.[ru/fan1230
19 3aHMmaTenbHble onbITbl MO
aTMocepHOMY AaBnNeHUIO
20 MpakTnyeckas paboTta. Onpegenntb
BbICOTY 3[1aHUS LUKOSbI.
21 CtpoeHune atmocdepbl
29 Yac nctopumn. Benuknn Apxnmea. llereHga bu6anoreka LIOK
006 Apxumege https://m.edsoo.ru/ff0al1778
23 vapocTtaTtuyeckmin napagoke. OnbIT bubnuoreka [{OK
Mackansa https://m.edsoo.ru/ff0a1502
24 3aHnmaTernbHble ONbIThl MO NaBaHNO TeN bubmmorexa [JOK
https://m.edsoo.ru/ff0al8cc
bubanoreka IJOK
25 rnasakie cypos https://m.edsoi.lru/fanl??S
bubanoreka IJOK
26 Bosayxonnasarive https://m.edsogru/fanlaYO
97 MoaroToBKa K BPENH-PUHTY. BPENH-PUHT, but6mmoreka [IOK

NOCBALWEHHbIN [JHIO KOCMOHaBTUKM

https://m.edsoo.ru/ff0alb9c



https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

28 3HAKOMCTBO yyalluxcs ¢ umdpoBown 1 bu6nunorexa LIOK
nabopatopueny https://m.edsoo.ru/ff0alcc8
29 PelueHne onumnmnagHbix 3aga4y no teme 1 but6mmoreka [IOK
«Pabota MowHocTb https://m.edsoo.ru/ff0alde0
but6mmoreka [IOK
30 Pbiyarn, ycnosue paBHOBeCKS pblyara 1 https://m.edsoo.ru/Ff0a2086
y bubnuorexa [IOK
31 MpocTble MeXxaHW3Mbl B HALLEWN KU3HU 1 https://m.edsoo.ru/ff0a2376
bubnunoreka LIOK
32 «30noToe NpaBuNO MeXaHNKN» 1 https://m.edsoo.ru/ff0a25h0
bubnuoreka [{OK
33 Vitorosoe saHATme. ! https://m.edsoo.ru/ff0a2718
34 [ToBTOpEeHUE 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
undgpoBbie
Ne i/ Tema ypoka Kontposbubie | IlpakTnueckue
Bcero o0pa3oBaTeJibHbIE
padoTshI padoThI
pecypchbl
OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-
1 KHHETHYECKON TEOPHUU U X OIBITHBIC 1 bubmorexa HOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPAOTO, )KUJIKOTO
4 ¥ Ta3000pa3HOTO COCTOSIHHM BEleCTBa Ha 1
OCHOBE MOJIOKEHHUI MOJIEKYIISIPHO-
KMHETHYECKOU TEeOpUH
bu6mmoreka [IOK
5 Kpucrannuaeckue u amopdHbie Tena 1
P PP https://m.edsoo.ru/ff0a5800
6 CMauuBaHue U KanWIISIPHOCTD. 1 bubnnorexka [JOK
IToBepXHOCTHOE HATS)KEHUE https://m.edso0.ru/ff0a5530
7 TeryoBoe paciiupeHue U cxaTue 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TeMIEpaTypbl CO 1
CKOPOCTBIO TEIJIOBOTO JIBHXKEHHS YACTHUII
9 Buyrpennss sueprus. CriocoObl 1 bubnnorexka [JOK
VW3MEHEHUSI BHYTPEHHEN SHEPTUHU https://m.edsoo.ru/ff0a5c60
bu6mmoreka [IOK
10 Bunbr Terionepenaun 1
A ped https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
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Pemenue 3agau Ha onpeneneHue

11
BJIQXKHOCTH BO3/1yXa
[TpuHIMIBI PAOOTHI TETLIOBBIX
12 neurareneif. [lapoBast TypOuHa.
JlBurarens BHYTPEHHETO CTOpaHUS
KII/I TerutoBoro nBurarens. TeroBbie
13 JIBUTATEJH U 3aIUTa OKPYKArOIIeil’ bubmmorexa [JOK
Py https://m.edsoo.ru/ff0a7c7c
cpenbl
14 3aKOH COXpaHEeHUsSI U IPEBPAICHHUS
SHEPTrUH B TEIJIOBBIX MPOIIeccax
15 Onexrpu3zanus Ten. J[Ba poga
AIEKTPUUYECKUX 3aPsI0B
16 BzaumopeiicTBue 3apsHKEHHBIX TE. bubnuoteka [JOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
17 Hocurenu 35ekTpuveckux 3apsiaoB.
DneMeHTapHbIi 3apsa. CTpoeHne aroma
DNEKTPUUECKUN TOK, YCIOBHUS €r0
18 cymecTBoBaHus. MIcTOUHUKN bubmmorexa [JOK
v ) https://m.edsoo.ru/ff0a95a4
AIIEKTPUIECKOTO TOKA
19 JleficTBUSI SIEKTPUUIECKOTO TOKA bubmmorexa [JOK
P https://m.edsoo.ru/ff0a96b2
20 DIIEKTPUUYECKHI TOK B METaJLIax, bubnmoreka [JOK
JKUIIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
91 [TocnenoBarensHOE U MapaieIbHOE
COETMHEHUS IPOBOTHUKOB
Pemenue 3a1a4 Ha MpUMEHEHHE 3aKOHA
bu6mmoreka [IOK
22 OmMa 1t pa3IMuHOTO COSAMHEHUS

MIPOBOJHUKOB

https://m.edsoo.ru/ff0aaf8a



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
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23

PaboTa 1 MOIIHOCTB AMEKTPUUECKOTO
Toka. 3akoH Jlxoymnsa-Jlenua

bubmuorexa [JOK
https://m.edsoo.ru/ff0ab124

24

DJeKTpUYecKre eny U MoTpeduTenn
AIIEKTPUUYECKON YHEPTUH B OBITY.
Kopotkoe 3ambixkanne

bubmuorexa [JOK
https://m.edsoo.ru/ff0ab660

25

ITocTossHHBIE MAarHUTHI, UX
B3aUMO/JIENCTBUE

26

MarsauTtHoe 11oj1e. MarautHoe 110Jie
3eMiId U €ro 3HaueHue ISl )KU3HU Ha
3emiie

bubmuorexa [JOK
https://m.edsoo.ru/ff0acOba

27

OnbIT OpcTena. MaroHuTHoe nose
3JIEKTPUIECKOTO TOKa MarHuTHOE ToJIe
KaTYIIKH C TOKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac1d?2

28

DJeKTpOoIBUTATENb TOCTOSIHHOTO TOKA.
Hcnonb3oBanue 31eKTpoaBUrareneii B
TEXHUYECKUX YCTPOUCTBAX U Ha
Tpancnopre. JlaboparopHas pabota
"KoHcTpynpoBaHue 1 u3ydeHue padoThl
aNeKTpoBHUraTess'

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

29

Oneitel @apanes. 3akoH
AJIEKTPOMAarHuTHOW nHAyKuMHU. [IpaBuio
Jlenna

30

OnekrporeHepatop. CrocoObl OTydeHUs
AIIEKTPUYECKOI SHEPTUH.
DIEKTPOCTAHIIUN Ha BO3OOHOBIISIEMBIX
MCTOYHUKAX dHEPTUU

31

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
TeMe "DIeKTPUUYECKUE U MarHUTHBIE



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
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sBieHus"”

32 HcTounuku cBera. Y CTpOoNCTBO I1a3a 1 ngﬁ;&f{ﬁ)gﬁ}; 0ach14
33 [TpocMmotp BUACODHUIBEMA. 1
[Tousitue Tenu u nonyreHu. JIlyHHbie U
34 Conneunsie 3aTMenus. ColHEUHBIS 1
3aiiunku. 3a3epkaibe. Mimo3uu.
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 145



https://m.edsoo.ru/ff0acb14

9 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
Hara uudposbie
Nen/m | Tema ypoka Kourpoasnbie | Ipakruueckue
Bcero u3yueHusi | oOpa3zoBaTejibHbIe
padoThI padoThI
pecypchbl
1 Mexannyeckoe IBUKECHUE. 1 1
MarepuanbHas TOUKa
5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubnuorexa [JOK
MEXAHUYECKOTO JIBUKEHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMeEpHOE npsiMOJIMHEWHOE 1 bubmuorexa [IOK
TBIDKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsIMOIUHENHOE
4 nBukeHue. CpeHsst © MTHOBEHHas 1
CKOpPOCTh
5 [IpssMonMHENHOE PaBHOYCKOPEHHOE 1 bubmuoreka [IOK
JIBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpsIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBM)KEHUSI. 1
I'paduk ckopoctu
7 CBobonnoe nagenue tei. OnbITh 1
lanunes
PaBHOMEpPHOE IBUKEHUE TTO
3 okpyxHocTH. [lepnon u yacrora 1 bubmuorexa [JOK
oOparienus. JIuneiinas u yriosas https://m.edsoo.ru/ff0ael76
CKOpPOCTH
9 [leHTpOCTpEMUTEIIEHOE YCKOPEHHE 1
10 [TepBrrit 3akon HeroTona. Bektop 1 bubnuoteka [JOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ae176

https://m.edsoo.ru/ff0ae612

CHUJIBI
11 Bropoii 3akoH HeroToHa. bubnuorexa LIOK
PaBHOpelicTByrOIIAs crita https://m.edsoo.ru/ff0ae72a
12 Tpetuii 3akon HerotoHa. bu6muoreka [IOK
Cynepno3uius Cui https://m.edsoo.ru/ff0ae982
13 Pemienue 3aga4 Ha npuMEeHEeHUE bubnunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnunoreka LIOK
15 Cuna ynpyroctit. 3akon Iyka https://m.edsoo.ru/ffOaeca?
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTH
bubnunoreka LIOK
17 Chua Tpenus https://m.edsoo.ru/ff0af738
18 Pemenne 3agau mo teme «Cuna bu6anoreka LIOK
TPEHUSA» https://m.edsoo.ru/ff0afa26
Pemenue 3amau mo reme "3akoHbI
19 Hrrorona. Cuna oct. Cuna bubmmorexa [IOK
. Yipyr ' https://m.edsoo.ru/ff0afb8e
TpEeHHS
Cuia TSHKeCTH U 3aKOH BCEMHUPHOTO
20 TATOTEHUS. Y CKOpEeHHE CBOOOHOTO bubmmorexa [JOK
' P A https://m.edsoo.ru/ff0af044
TIaJICHHS
Ypok-koHpepenus "IBmkeHne Ten
21 BOKPYT TPaBUTAIIIOHHOTO IIEHTpa
(Conueunas cucrema). ['anmaktuxu"
Pemenue 3anau no teme "Cuia
22 TSKECTU U 3aKOH BCEMUPHOTO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
23 [IepBas kocMuueckasi CKOPOCTb. bubnmoreka [JOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecue MaTepUaIbHONW TOUKHU.
AOGcooTHO TBEPOE TEIIO.

but6mmoreka [IOK

24
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ffOafe36
3aKpEIUIEHHOW OCBIO BPAILEHUS
25 MowmeHnT cuibl. LleHTp TskecTn
26 Pemenue 3amau nmo teme "MoMeHT bubnunoreka LIOK
cunbl. Llentp Tsxectu" https://m.edsoo.ru/ff0b02b4
Nmnynec Tena. Umnynbe cuiibl. 3aKoH
27 COXpaHEHUs UMITyJIbca. YIIPyroe u bubmmorexa [IOK
P YIBea. YHpyr https://m.edso0.ru/ff0b07fa
HEYIPYroe B3auMOJICHCTBUE
Pemenue 3anau mo teme "3akoH bubnunoreka LIOK
28
COXpaHEHHUs uMIysbca" https://m.edsoo.ru/ff0b096c
29 Ypok-koHpepeHuus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
bu6nmorexa LIOK
M
30 eXaHMecKas paboTa i MOIHOCTS https://m.edsoo.ru/ff0b0a84
PaboTa CHIIBI TSKECTH, CUJIBI bu6nmnorexa LIOK
31
YOPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
39 Kunernueckas sneprus. Teopema o bubnmnoreka [JOK
KMHETUYECKOU DHEPrUUn https://m.edsoo.ru/ffOb0c32
KonedarensHOE IBUKEHHUE U €TO
33 XapaKTePUCTHKU DIEKTPOMArHUTHOE Bubmmorexa [IOK
P P P https://m.edsoo.ru/ff0b1858
noJie. DNeKTPOMArHUTHBIE BOJTHBI
[IpeBpamienue sHepruu npu
34 MEXaHUUYECKUX KOJICOaHUSIX

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKHUI pe30HaHC
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepbimkun .M.,
NBanoB A.U., AkiinonepHoe obiectBo «M3aaTenscTBo «IIpocBemienue»

» dusuka: 8- kacc: 6a30BBIM YpOBEHb: YueOHUK, 8 kiacc/ [Tepoimkun U.
M., UBanos A. ., AkitnonepHoe o6mectBo «M3narenbctBo «IIpocBemieHue
» ®usuka: 9-i kiacc: 6a30BbI ypOBEeHb: YueOHUK, 9 kiacc/ [lepbimkun U.
M., I'ytauk E. M., IBanoB A. U., IletpoBa M. A., AKiinoHepHOE OOIIECTBO
«3narensctBo «lIpocsemienue»

A.B. Ilepoimkun. COopHUK 3a1a4 110 GU3HKE. 7-9 KIacchl

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

®dusuka. 7-9 kimacc. Meroanueckoe rnocodue k yueouuky A.B. Ilepoikruna

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

https://phys-oge.sdamgia.ru/



