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Pabouast mporpamma mo ¢u3uke Ha ypoOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS COCTAaBJICHA Ha
OCHOBE TMOJIOKEHUH M TpeOOBaHUI K pe3ylbTaTaM OCBOEHHS Ha 0a30BOM YpPOBHE OCHOBHOM
o0pa3oBaTeNbHOIl ~ HporpamMMbl,  MHpelacTaBieHHbIX B DenepalbHOM  TOCYIapCTBEHHOM
o0pa3oBaTeNbHOM CTaHAapTe ocHOBHOrO obmiero obpazoanus (PI'OC O0O0), a Takxke ¢ yuéTrom
[TpumepHOIt mporpaMMbl BOCTIUTAHUS.

IHHOACHUTEJIBHASA 3AIIMCKA

Copepxanne [IporpamMMmbl HampaBlieHO Ha (OPMHUPOBAHUE €CTECTBEHHOHAYYHOH TPaMOTHOCTHU
yUaluxcs U OPraHu3aIfi0 U3ydeHUs (DU3MKU Ha JIEATEIHHOCTHOW OCHOBE. B Hel ydWTBIBarOTCS
BO3MOXKHOCTH TipenmMera B peanu3anuu TpedoBannii ®I'OC OO0 k miaHUpyeMbIM JTUYHOCTHBIM U
METaNpeMETHBIM pe3yIbTaTaM OOYYEHHUs, a TAKKe MEXKIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB HA YPOBHE OCHOBHOT'O O0OIIETO 0Opa30BaHMUs.

B mporpamme omnpenenstoTcss OCHOBHBIC MM U3y4eHUs (PU3UKHA HAa ypPOBHE OCHOBHOTO OOIIETO
00pa3oBaHusl, IUNIAHUPYEMbIC PE3YJIbTAThl OCBOCHUS Kypca (PU3UKHU: JTMYHOCTHBIC, METAIPEIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YpOBHE).

[Iporpamma ycTraHaBIMBaeT pacmpezesieHHe y4eOHOro marepuaia 1Mo rogaM oOydeHus (1o
KJlaccaM), IpeJylaraeT MpUMEpPHYIO IMOCIeI0BaTeIbHOCTh U3YUYEHHUSI TEM, OCHOBAaHHYIO Ha JIOIMKe
pa3BUTHUS NPEIMETHOIO COAEpX aHUS U Y4YETE BO3PACTHBIX OCOOEHHOCTEW Y4YalllUXCs, a TaKke
TEMAaTU4YeCKOe IUIAHWPOBAHUE C YKa3aHUEM KOJIMYECTBA YacOB Ha M3y4YCHHME KaKJOW TEMbl U
XapaKTEPUCTUKON y4eOHOM eATENbHOCTH YUalUXCsl, peajln3yeMOU MPU U3yUYEHUH 3TUX TEM.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJMETA «®PU3UKA»

Kypc ¢usukm — cucremoobpasyromuil Uil €CTeCTBEHHO-HAay4YHBIX Y4YeOHBIX IPEIMETOB,
MOCKOJIbKY (DM3MUYECKHE 3aKOHBI JIEKaT B OCHOBE IPOLIECCOB M SIBJICHHM, M3y4aeMbIX XHWMHUEH,
Ouosorueit, actpoHomMuel U Gpusnueckoi reorpaduein. Puznka — 3T0 MpeaMeET, KOTOPbIH HE TOJIBKO
BHOCUT OCHOBHOM BKJIaJ] B €CTECTBEHHO-HAYUYHYIO KapTUHY MUpPA, HO U IPEIOCTaBIseT Haubosee
SICHbIe 00pa3lbl IPUMEHEHUsI HAYYHOTO METO/a MO3HaHUs, T. €. ClI0co0a MOTydeHUs! TOCTOBEPHBIX
3HaHUi o mupe. Hakonen, gusuka — 3T0 mpeamer, KOTOpPbI Hapsay ¢ APYTMMU €CTECTBEHHO-
HAYYHBIMU NIpeIMETaMHU JJOJDKEH JaTh HIKOJbHHUKAM IMPEJCTaBlIeHHE 00 YBIEKaTEeIbHOCTH HAyYHOTO
HCCJIEIOBAHMS M PAJIOCTH CAMOCTOSATEIBHOTO OTKPBITHS HOBOI'O 3HAHUS.

Opna U3 raaBHBIX 337a4 (pu3ndeckoro oOpa3zoBaHus B CTPYKType 0011ero oopa3oBaHus COCTOUT B
(GbOpMHPOBAaHUHM €CTECTBEHHO-HAyYHOW TPaMOTHOCTH M HHTEpeca K HayKe y OCHOBHOM MaccChl
oOyyaroluxcsi, KOTOpble B JalibHEHIIEM OyqyT 3aHATBHl B CaMbIX pa3HOOOpa3HbIX cdepax
nestenbHOCTA. HOo HEe MeHee BakHOUM 3ajaueid sIBJISIETCS] BBISIBICHHME W MOATOTOBKA TaJaHTIUBBIX
MOJIOJIBIX JTFOJIEH JIJTS TPOIOJDKEHUSI 00pa30BaHus U JAJIbHEHIIeH MpoPeCCHOHAIBHON e TeTbHOCTH
B 00JIaCTH €CTECTBEHHO-HAyYHBIX HCCIENOBAHUW M CO3/IaHUU HOBBIX TexHojoruii. CormacHo
MIPUHSATOMY B MEXIYHAPOIHOM COOOIIIEeCTBe omnpeneneHuto, «EcrecTBeHHO-HayYHas TPAaMOTHOCTh —
9TO CIOCOOHOCTH 4YENOBEKAa 3aHUMaTh AaKTUBHYIO TPAXKIAHCKYIO IMO3UIMI0 IO OOIIECTBEHHO
3HAYMMbIM BOIIPOCAaM, CBSI3aHHBIM C €CTECTBEHHBIMU HAyKaMH, U €r0 TOTOBHOCTh MHTEPECOBATHCS
€CTECTBEHHO-HAYYHbIMU HAesIMU. HaydyHO TpaMOTHBIA YEIOBEK CTPEMUTCS Y4acTBOBATh B
apTyYMEHTHPOBAaHHOM OOCYXXKJI€HUHU TIpOOJEM, OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM H
TEXHOJIOTHSM, YTO TpeOyeT OT HEero CIeIYIOMIMX KOMIETCHTHOCTEH:

—Hay4HO 00BACHATH SABJICHUA,
—OIICHUBATh U IOHUMATh 0COOEHHOCTH HAaY4YHOI'0 UCCIICAOBAHM,
—HHTCPHPECTUPOBATH JaHHBIC U UCITIOJIE30BAaTh HAYYHBIC JOKA3aTCIIbCTBA AJI IOJTYYCHHU BBIBOIOB.

N3yuenne Gpusnku crmiocoOHO BHECTH PEIIAIOIMINN BKIIaJ B (POPMUPOBaAHUE €CTECTBEHHO-HAYIHOU
IPaMOTHOCTH O0YYaOLTHXCS.



HEJA N3YYEHUS YYEBHOT'O ITIPEAMETA «®U3UKA»
Henstmu u3ydenust GU3UKA HA YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHUS SIBISIFOTCS:

—IIpHOOpETeHNE UHTEPECa U CTPEMIICHHS 00yJaroIuXcs K HAyYHOMY M3Y4YEHHUIO TPUPOJIBI,
pa3BUTHE UX UHTEUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

—pPa3BUTUC HpCI[CTaBJICHI/Iﬁ 0 HAYYHOM MCTOJC MMO3HAHUA U (bOpMI/IpOBaHI/Ie HUCCICIOBATCIBCKOTO
OTHOIICHUA K OKPYKarOIIUM SABJICHUAM,

—GhOopMHUpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3yiIbTaTa U3yYeHUsI OCHOB CTPOCHHUSI MaTEPUH
U QyH/IaMEHTaJIbHBIX 3aKOHOB (PU3HKH;

—hopMupoBaHie NpPEACTaBICHUNH O POJIM (U3UKU JUIsL Pa3BUTHSL JAPYTrUX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHi;

—pa3BUTHE MPEICTABICHUI 0 BOBMOXKHBIX cepax Oyaymiel npodhecCHoHaTIbHON e TeNbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOJTOTOBKA K JaJIbHEHIIEMY O0Y4YEHHUIO B 3TOM HAIPaBJICHUU.

JlocTuKeHMe 3TUX LieJIel Ha ypOBHE OCHOBHOI'O 00111ero 00pa3oBaHus 00ecneunBaeTcs peleHneM
CJICAYIOLIMX 3a/a4:

—IpHOOpETeHNE 3HAHUK O JUCKPETHOM CTPOEHHUH BELIECTBA, O MEXAaHMUYECKUX, TETUIOBBIX,
JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

—TIpruoOPETCHNE YMEHHH OIMCHIBATh M OOBSICHITH (PU3UUCCKHE SIBJICHUS C MCIIOJIb30BAHUEM
MOJTYYECHHBIX 3HAHUI;

—OCBOCHHUC MCTOJOB PCUHICHUA HpOCTeI‘/‘H_HI/IX paC‘IéTHLIX 3aJa4 C HUCIIOJb30BaAHUECM (I)I/I3I/I‘I€CKI/IX
MOHeHeﬁ, TBOPUYCCKUX U IMPAKTUKO-OPHUCHTUPOBAHHLIX 3a/1a4;

—pPa3BUTHUC YMCHI/If/'I Ha6JIIO[[aTb MMPUPOAHBIC SAIBJICHWA W BBIIIOJHATDH OIIBITHI, JIa60paTOpHI>Ie
pa6OTI>I H SKCIICPUMCHTAJIBHBIC HCCIICIOBAHUS C UCITOJIB30BAHUECM U3MEPHUTCIIbHBIX HpI/I60pOB;

—OCBOCHHE MPUEMOB pabOTHI ¢ HH(POpMaLel PU3NIECKOro coaepKaHusl, BKI0Yas HHGOPMAIUIO
0 COBPEMEHHBIX JIOCTHKEHUSAX (PU3HUKH; aHATN3 U KPUTUUECKOE OLICHUBAaHNE HH(OpMAIUH;

—3HaKOMCTBO CO C(i)epaMI/I HpO(I)eCCHOHaHBHOﬁ ACATCIIBHOCTHU, CBA3aHHBIMHU C CI)I/ISI/IKOI\/'I, u
COBpPCMECHHBIMU TCXHOJIOTUSAMU, OCHOBAHHBIMH Ha JOCTUKCHUAX (I)I/I3I/I‘ICCKOI71 HAayKH.

MECTO YYEBHOT O IPEJJIMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cooterctBum ¢ ®I'OC OO0 dusuka sBisiercs 0043aTeabHbIM IPEAMETOM Ha YpOBHE OCHOBHOTO
oOuiero oopazoBanus. JlaHHasi mporpamMma npeaycMaTpuBaeT u3yueHue Gpusuku Ha 6a30BOM ypOBHE
B 00b&Me 238 4 3a Tpu roja oOyueHust o 2 4 B HeJeJo B 7 U 8 Kiaccax M o 3 4 B HeJelto B 9 Kiacce.
B Temarndeckom IUTaHMPOBaHUM Uit 7 M § KIIACCOB IPENIONIaraeTcsi pe3epB BPEMEHH, KOTOPBIH
YYUTEIb MOKET HCIIOJIb30BaTh MO CBOEMY YCMOTpeHHIO, a B 9 Kiacce — MOBTOPUTENIBHO-
00001IarOIINIT MOTYJTb.

COILEPKAHUE YYEBHOI'O IIPEJIMETA «®U3UKA»

7 KJIACC

Pa3nesn 1. ®u3uka u eé poJib B NO3HAHNHU OKPY:Kal0llero Mupa

®uszuka — Hayka o npupoje. Asnenus npupoasl (MC1). dusnueckue sBIeHUS: MEXaHUUECKUE,
TEIJIOBBIE, IIEKTPUIECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuurHbl. 3Mepenue ¢puznuecknx BennuuH. Ousnyeckue mpuoopsI.
[TorpemHocTh M3Mepennii. MexayHapoHas cucrema enuuuil. Kak ¢pusuka u qpyrue ecTeCTBEHHBIE
HAYKU U3y4aroT Npupoay. EcTrecTBeHHO-HayuHBI METO/ NTO3HAHUs: HaOII0IeH!e, TOCTaHOBKA
HAy4YHOTO BOIPOCA, BBIABMKEHNE TUTIOTE3, SKCIIEPUMEHT IO MPOBEPKE MMIOTE3, O0BICHEHHE
Habmoraemoro siBiieHus. Onucanre GU3NIEeCKuX SIBICHUA ¢ TOMOIIBIO MOJIEIICH.



Hemoncmpayuu
1. MexaHnuyeckue, TEMIOBBIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBICHUA.
2. ®usnyeckue NpudOPHI U MPOLEAYPa IPSIMBIX H3MEPEHHUI aHAJIOTOBBIM U IIU(DPOBBIM MTPHUOOPOM.

Jlabopamopnbvie padomst u onvlmbvl?

1. Ompenenenue HeHsbl AJICHNS MIKaJIbl K3MEPUTEIHFHOT0 IpUoopa.

. 3mepeHune paccTosaHuil.

. I3mepenue o0bEMa XUIAKOCTH U TBEPIOTO Tea.

. Onpenenenue pazMepoB MaJIbIX TeJl.

. I3mepeHne TemnepaTypsl TPy MOMOILM KHIKOCTHOIO TEPMOMETPA U JaTYMKA TEMIIEPATypBI.

. [IpoBeneHue nccnenoBanus N0 MIPOBEPKE TUIIOTE3BL: JAIIBHOCTD MOJIETA IIAPUKA, TYILIEHHOTO
TOPU30HTAJIBHO, TEM OO0JIbLIE, YeM OOJIbIIE BHICOTA ITyCKa.

o Ul WN

Pa3znen 2. HepBonaqanbnble CBECICHHUSA 0 CTPOCHUH BeLIECTBA

CTpoeHHe BCIICCTBA: ATOMbI U MOJICKYJIbI, UX PAa3MEPBhI. OHLITBI, AOKa3bIBAOMMEC AUCKPCTHOC
CTPOCHUC BCUICCTBA.

JIBrxenue yactul BeniecTsa. CBsi3b CKOPOCTH JBMKEHMS YACTHL] ¢ TEMIIEpaTypoi. bpoyHOoBCcKoe
nBkenue, muddysus. BzaumoaeiicTBrue 4acTHIl BEIIECTBA: MPUTHKEHUE U OTTAJIKUBAHHE.

ArperaTHLIe COCTOAHUA BCIICCTBA: CTPOCHUC I'a30B, JKUJIKOCTEN U TBépI[BIX (KpI/ICTaJIJ'II/I‘{eCKI/IX)
Tea. B3auMocBs3b MCKOY CBOMCTBaMH BCILIECTB B PAa3HBIX arp€raTHbIX COCTOAHUAX U UX ATOMHO-
MOJICKYJIAPHBIM CTPOCHUEM. OcobeHHOCTH arperaTHbIxX COCTOSIHUM BOJBI.

Hemoncmpayuu
1. Habnroienue OpoyHOBCKOTO IBUKEHHE .
2. Habmopaenue nuddysumu.
3. Habnroienue siBneHnid, 0ObSCHSIIOMIMXCS TPUTSHKEHNEM HUJTH OTTAIKHBAHUEM YaCcTHUI BEIIECTBA.

JlabopaTopHbie padoThl M ONBITHI

1. Ouenka nuameTpa aToMa METOIOM PSI0B (C UCIOJIb30BaHUEM (hoTorpaduii).
2. OnbITH 10 HAOJIIOJICHHUIO TETJIOBOTO PAaCIIMPEHUs Ta30B.

3. OnBITH IO OOHAPYKEHUIO ACUCTBUS CHUIT MOJIEKYIISIPHOTO TPUTSDKEHHSI

Pa3znen 3. /IBu:keHHe W B3aUMOIEiiCTBHE TeJl

MexaHu4deckoe JABUKCHUC. PaBHOMCpHoe 1 HCPABHOMCPHOC IBUXKCHUC. CKOpOCTB. CpCI[HHH
CKOpPOCTH ITpHU HEPABHOMCPHOM ABHUKCHUM. Pacuér IIyTH 1 BpEMCHU ABHUXKCHUSA.

SIBnenue HHCPpLUU. 3akoH HUHCPpLUU. BzaumMmogeiicTBue Tel Kak npuirnHa UBMCHCHHA CKOPOCTU
JABMKXCHUSA TCII. Macca kak MEpa UHEPTHOCTH TEJIA. IInoTHOCTE BCIICCTBA. CBs3b IJIOTHOCTH C
KOJIMYCCTBOM MOJICKYJI B CIUHUILIC 00BéMa BCIICCTBA.

Cuna kak XapakTepuCcTHKa B3auMozecTBus Ten. Cuia ynpyroctu u 3akoH ['yka. Msmepenne
CHJIBI C ITIOMOIIBIO JUHAMOMETPA. SIBJIEHNE TATOTEHMS U crila TskecTH. Cuila TSHKECTH Ha IPYTuX
mianerax (MC). Bec tena. HeBecomocth. CrioxkeHue CHT, HATIPABICHHBIX 1O OJTHOM MPSIMOIA.

PaBuopeiicTBytomas cwi. Cuna TpeHusi. TpeHue cKombKeHHs U TpeHue Mokost. TpeHue B mpupoe u
texuuke (MC).

Hemoncmpayuu
1. HaGmroneHe MEXaHUYECKOTO ABUKEHUS TEIA.
2. 3mepenune CKopoCTH MPSAMOJIMHEHHOTO IBUKEHUS.
3. Habnroienue sBNeHUs MHEPIUH.
4. HaGnroneHne n3MEHEHHsI CKOPOCTH TPU B3aUMOICHCTBUH TEI.
5. CpaBHEHUE Macc 10 B3aUMOJCIHCTBUIO TEIL.



6.

CrokeHue cuil, HampaBJIECHHBIX MO0 OJTHOM MPSMOM.

Jlabopamopuvie pabomot u onvimul

1.

OnpeneneHne CKOPOCTH PaBHOMEPHOTO JBIMKGHUs (IIapuka B JKUIKOCTH, MOJIEIH
AJICKTPUIECKOTO aBTOMOOWIIS U T. 11.).

. Onpenenenne cpeHel CKOPOCTU CKOJIbKEHHs OpyCKa WX IapHUKa [0 HAKIIOHHOH IJIOCKOCTH.
. OnpeneneHue IVIOTHOCTH TBEPAOIO Tea.
. OnBITEL, JEMOHCTPUPYIOIIME 3aBHUCHUMOCTb pacTsDKeHUs (nedopMaryv) TNPYKUHBI  OT

HpHJ’IO)KGHHOﬁ CHIJIBI.

. OHBITBI, ACMOHCTPUPYIOIIUC 3aBUCUMOCTL CHUJIbI TPCHHUA CKOJIBXKCHUA OT CHJIbI JAaBJICHUA U

XapakTepa COIMpHUKaACArOIINXCA HOBerHOCTefI.

Pa3nen 4. JlaBiieHne TBEPABIX TeJl, ;KHIAKOCTEl U ra3oB

Z[aBJ'IeHI/Ie. Crioco05b1 YMCHBIICHUA W YBCJIHWYCHHA [JaBJICHUS. I[aBJ'ICHI/Ie rasza. 3aBHCHUMOCTh

JaBJIeHUs raza oT o0bEma, Temmneparypsl. llepenaya naBiaeHus TBEPABIMHU TEIAMH, XUAKOCTSIMHU U
razamu. 3akoH [Tackans. [IlneBMaTnueckne MayHbl. 3aBUCUMOCTD JJABJICHUS XKHUJIKOCTH OT ITyOUHBI.
IMunpocratuueckuii napanokce. CooOmaromuecs cocyabl. ['uapaBanueckre MeXaHU3MBl.

Atmocdepa 3emnu u atmocepHoe napneHue. [I[puduHbI CyleCTBOBaHMS BO3AYIIIHONH 000JI0UYKI

3emiu. OmbiT Toppuyermn. M3mepenue arMochepHOro AaBJICHUS. 3aBHUCHMOCTh aTMOC(HEPHOTO
JIABJICHUS OT BBICOTHI HaJl YpPOBHEM MoOpsi. [IpuOoph! [uist n3MepeHus: aTMOC(hEepHOTO JTaBICHHUS.

HeﬁCTBHe KHUIAKOCTH M ra3a Ha HOl"py}KéHHOG B HUX Teno. BeITankuBaromas (apXI/IMe,Z[OBa) CcHuJia.

3akoH Apxumena. [InaBanue ten. Bo3gyxomnnaBanue.

Jemoncmpayuu

U1 A WIN PR

N

. 3aBUCHMOCTD JIaBJICHUS ra3a OT TeMIIepaTyphI.

. Hepez[aqa JaBJICHUS ) KUAKOCTBIO U I'a30M.

. Coobmaromuecs: coCybl.

. 'mppasnnueckuit npecc.

. [IposiBneHue neiictBus aTMOC(HEPHOTO JaBICHHUS.

. 3aBUCUMOCTb BBITAJIKUBAIONIEH CUJIBI OT 00BEMA MOTPYKEHHON YacTH Tejla U TJIOTHOCTHU

KUIKOCTH.

. PaBeHCTBO BBITAIKMBAIOLIEH CHJIBI BECY BBITECHEHHOM KUIKOCTH.
. YCIIOBUE IIJIaBaHUS TEJ: IJIABAHUE WM MOTPYKEHHUE TEJI B 3aBUCUMOCTH OT COOTHOLIEHUS

IUIOTHOCTEH Tena U )KUIKOCTH.

Jlabopamopuvie pabomuvt u onvimul

1.
2.
3.

HccnenoBanue 3aBUCMOCTH Beca Tejla B BOJIE OT 00bEMa MOrpyKEHHON B KHUJIKOCTh YaCTH Tela.
OrnpeneneHne BBITATKUBAKOIIEH CUIIBI, IEHCTBYIOIIEH HA TEJO, IOTPYKEHHOE B )KUIKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CWIBI, JEHCTBYIO- IIEH HA TEJIO B JKUJIKOCTH, OT
MacChl Tela.

. OHBITLI, ACMOHCTPUPYIOIIHE 3aBUCUMOCTDb BBITAJIKUBAIOIICH CHIJIBI, ,HCfICTByIOH.ICfI Ha TCJIO B

KHUIOKOCTH, OT 00nEéMa HOFPY)KéHHOﬁ B XKXUJKOCTh 4aCTH TC€JIa U OT IIJIOTHOCTHU XUJIKOCTH.

. KonctpynpoBanue apeomerpa WM KOHCTPYHMPOBaHHME JIOAKM U OHpeneneHue  eé

Ipy30II0ABEMHOCTH.

Pa3nea 5. PaGoTa m MOIIHOCTB. DHeprust

Mexannyeckas pabora. MOIIHOCTb.

[TpocTble MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBHUiIO paBHOBecHs pblyara.

[IpumeneHune nmpaBuiia paBHOBECHS pblvara K 0J10Ky. «3omotoe mpaBuio» Mexanuku. KITJ[ mpocteix
MEXaHU3MOB. HpOCTbIe MEXAaHU3MBbI B 6I>ITy 1 TCXHHUKCE.



Mexannueckas sHeprus. Kunernueckas u notreHuuanbHas sueprus. [IpeBparienne onHoro Buaa
MEXaHUYECKOW SHEPrUU B IPYyTroi. 3aKOH COXPAHECHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu

1. IlpuMepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomot u onvimul

1. Onpenenenue pabOThl CUIIBI TPEHUS IPU PABHOMEPHOM JBIKEHUHU TeJa MO0 TOPU30HTAIBHON
MIOBEPXHOCTH.

2. UccnenoBanue ycinoBUid paBHOBECHS pblyara.

3. N3mepenue KII/] HakJIOHHOM IIIOCKOCTH.

4. VI3yueHue 3aKk0Ha COXpaHEHHs] MEXaHUUECKON SHEPTUH.

8 KJIACC

Pa3neu 6. TenJioBble siBJICHUSI

OCHOBHBIE TOJIOKEHUSI MOJICKYJIAPHO-KMHETUUECKOW TEOpUU CTpOEHHUs BemiecTBa. Macca u
pa3Mepbl aToMOB U MOJeKyNl. OMbIThl, MOATBEPKIAIONINE OCHOBHBIE MOJIOXKEHUS MOJIEKYISPHO-
KMHETUYECKON TEOPHH.

Mopnenu TBEPAOro, >KUAKOrO M ra3zoo00pa3HOro COCTOSHUN BemiecTBa. Kpucraminueckue u
amop¢ubie Tena. OObsICHEHHE CBOWCTB Ta30B, JKUIKOCTEH W TBEPABIX TENl HA OCHOBE IMOJIOKCHUN
MOJIEKYJISIpHO-KMHEeTHUeCcKoi  Teopuu. C(CmauumBaHuWe U KaOWUISIpHbIE SBJICHHS. TerioBoe
pacuIMpeHne u cxxaTue.

Temmnepatypa. CBsi3b TEeMIEPATYPhI CO CKOPOCTHIO TEIJIOBOTO ABMYKEHUS YaCTHIL.

Buyrtpennsis sueprus. CnocoObl HM3MEHEHHS BHYTPEHHEH OSHEpPruu: TeIuionepeaadya u
coBepliieHne paboTsl. Bupl Temonepenaun: TeIIONPOBOAHOCTh, KOHBEKIIHS, U3ITyUEHUE.

KonudectBo TemnoTsl. Y aenbHas TEMI0EMKOCTh BelecTBa. Termioo0MeH U TeTIOBOE PaBHOBECHE.
VYpaBHenue TerioBoro 6ananca. [InaBneHue u oTBepAeBaHNEe KPUCTAIIIMYECKUX BEUIECTB. Y JeNbHas
teryota TuiaBieHus. [lapooOpazoBanue u konaeHcamus. Mcmapenue (MC). Kunenue. Y nenbHas
TEIUIOTa MapooOpazoBaHUs. 3aBUCHUMOCTh TEMIIEPATypbl KUIEHHUS OT aTMOC(EpHOro JaBIICHUS.
BnaxxHocTh Bo3/tyxa. DHEprus TOIUIMBA. Y IeNIbHAS TEIIOTa CTOPAHMS.

[Tpunnmne! padots! TernoBsix Asurareneit. KI1J[ rermioBoro asurarens. TeniaoBbie ABUTaTeId U
3ammTa okpyxarotieit cpeast (MC).

3aK0H COXpaHEeHHsI U IPEBPAIICHUs SHEPTUU B TEIUIOBHIX Mportieccax (MC).

Jemoncmpayuu

Habmtoienne OpoyHOBCKOTO TBUKEHHUSI.

Habmonenue nudpdysumn.

Hab6nronenue siBneHui cMauMBaHUs U KaWJUISIPHBIX SBJICHUH.
HabnroieHre TemnoBoro paciiupeHus Te.

V3MmeHeHre naBieHus ra3a Mpu U3MEHEHUH 00bEMa U HarpeBaHUM WITH OXJIAXKICHUU.
[TpaBuia u3MepeHus TeMIEpaTyphl.

Buasl Tenionepenaun.

OxJaxieHre Ipy COBEPIIEHUH PabOThI.

HarpeBanue npu coBepiieHnn pabOThl BHEIIHUMU CHIIAMHU.
10.CpaBHEHME TEMITOEMKOCTEN Pa3IMYHBIX BELIECTB.
11.HaOmonenue KuneHus.

12. HabmroieHre mMOoCTOsTHCTBA TEMIIEPATYPHI TTPH TUIABJICHHH.

13. MoJiesu TEIUIOBBIX ABUTATEIICH.
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Jlabopamopuvie pabomot u onvimul

1. OnbITH IO OOHAPYKEHUIO ACHCTBUS CUII MOJICKYJIIPHOTO TIPUTSKEHHS.

2. OnbITHI IO BBIPAIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.

3. OnbITHI IO HAOTFOICHUIO TEIUIOBOTO PACHIMPEHUS T'a30B, JKUAKOCTEH U TBEPABIX TEll.
4. OmnpeneneHue AaBieHMs BO3yXa B OaJsIOHE IIITPHILIA.



5. OmBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JTABJICHHSI BO3/IyXa OT €ro 00bEMa 1 HarpeBaHUSI UITU
OXJIAXKICHUSI.

6. [IpoBepka runoTe3bl IMHEWHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUIKOCTH B TEPMOMETPUIECKON
TpyOKe OT TeMIeparyphbl.

7. Habnmroienue u3MeHeHHsI BHYTPEHHEH SHEpruu Teja B pe3yjbTaTe Teruionepenaud u padoThl
BHEIIIHUX CHIL.

8. UccnenoBanue siBeHUs TEIIO0OOMEHA MPU CMELIMBAHUU XOJIOJHOM U ropsiueid BOJbI.

9. OnpeneneHre KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJIOH MpH TEIII000MEHE C HArpeThIM
METAITMYECKUM LUIMHIPOM.

10.0npenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nporecca ucrnapeHusl.

12. OmnpeneneHnne OTHOCUTEIbHON BIaXKHOCTH BO3TyXa.

13. Omnpenenenue yeabHOW TEIIOTHI TJIaBJICHUS JIba

Pazjnen 7. daexkTpuyecKkue ¥ MATHUTHBIE SIBJICHUS

Dnektpuzanys Ten. JIBa poia 3JIeKTpUYeCcKUx 3apsaaoB. B3anmoneicTBie 3apsKEeHHBIX TeJl. 3aKOH
Kynona (3aBUCUMOCTb CHIIBI B3aUMOJICHCTBUS 3apsHDKEHHBIX TEJ OT BEJIMYUHBI 3apsI0OB U PACCTOSHUS
MEX]y TEIaMH).

Onexrpuueckoe mnone. Hanpsx€HHocTs anekTpuyeckoro mnoisd. IlpuHnun cynepnosunyu
AIIEKTPUYECKUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaaoB. DIEMEHTapHBIN snekTpudeckuit 3apan. CTpoeHue aToma.
[IpoBOgHMKY U JUAIEKTPUKU. 3aKOH COXPAaHEHUS AIEKTPUUYECKOTO 3aps/ia.

ONEeKTpUUYECKUN TOK. Y CIOBHS CYIIECTBOBAHUS DIIEKTPUYECKOIO TOKA. MICTOUHHMKM NOCTOSHHOTO
ToKa. JlelicTBUS 3JIEKTPUUECKOr0 TOKa (TEIIOBOE, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B
KHUAKOCTAX U rasax.

9neKTquecxaﬂ OCIIb. Cuna ToKa. 3J'IeKTpI/I‘leCKOG HaIIpsI?KCHUC. COHpOTI/IBJ'IeHI/IC IMPOBOJHUKA.
YaenbHOE COIIPOTUBJICHUEC BCIHICCTBA. 3akon Owma AJig ydaCTKa IICTIN. IlocnenoBarenbHOE M
napamuiCJIbHOC COCANHCHUC ITPOBOAHHUKOB.

PaboTta ¥ MOIIHOCTH 3JEKTpHUECKOro Toka. 3akoH J[xoyns— JleHna. DnekTpuueckue Lenu U
NOTPEOUTENH IEKTPUUECKOM 3Hepruu B ObITy. KopoTkoe 3aMbIKaHUeE.

[TocTostHHBIE MarHUTHI. B3anmoielicTBHE MOCTOSSHHBIX MAarHUTOB. MaruuTHoe nosie. MarHuTHoOe
moJsie 3eMJIM M €ro 3HaYeHHUe NI )KU3HU Ha 3emiie. OnbIT DpcTeaa. MarHuTHOE MoJIe JIEKTPUYECKOro
ToKka. [I[puMeHeHune 31eKTpOMarHuToB B TEXHUKE. J[efiCTBUE MAarHUTHOTO MOJIsI HA IPOBOAHUK C TOKOM.
DIIEeKTPOABUTATENH MIOCTOSTHHOTO TOKa. Vcob30BaHmMe 3JIEKTPOABUTATENICH B TEXHUUECKHUX
YCTPOMCTBAX U HA TPAHCIOPTE.

OnsiTel Dapanes. SBnenue 3neKTpoMarHuTHON MHAYKUUU. [IpaBuio Jlenua. Dnekrporeneparop.
CrniocoObl MOTy4eHHUs AIEKTPUUECKOM SHEPTUU. DIEKTPOCTAHIIMM Ha BO3OOHOBISIEMBIX HCTOYHHUKAX
JHEPTUU.

Hemoncmpayuu

DJIeKTpu3anus Tell.

JIBa poza 3JIEKTPUYECKHUX 3apSA0B U B3AUMOACUCTBHE 3aPSHKCHHBIX TEII.
YCTpOUCTBO U JEUCTBUE HIEKTPOCKOIIA.

DeKTpocTaTU4ECKast UHIYKIIHS.

3aKOH COXpaHEHMSI ANEKTPUUECKUX 3aPSATIOB.

[TpOoBOAHMKY U AUDIEKTPUKH.

MopenupoBaHue CUIIOBBIX JINHUN 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKH ITOCTOSIHHOTO TOKA.
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9. JIeHCTBUS AIEKTPUUECKOTO TOKA.

10.2EKTPUUECKU TOK B )KUIKOCTH.

11.I'a30BbIl pa3psa.

12. I3MepeHune CUJIbl TOKAa aMIIEPMETPOM.

13. U3MepeHune 3IEKTPUIECKOTO HANPSHKEHUS BOJIbTMETPOM.

14. PeocTar 1 Mara3uH CONPOTUBIICHUI.

15. B3aumMoieiicTBHE MMOCTOSSHHBIX MarHUTOB.

16. MoaenupoBaHrue HEBO3MOXHOCTH Pa3/ICJICHUS MOJIOCOB MarHUTa.
17. MoJieTMpoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18. OnbIT Dpcrena.

19. MaruuTHoe noJie ToKa. JJIEKTPOMArHmT.

20.JleiicTBHE€ MArHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.
21.97€KTpOABUTaTEb IOCTOSHHOIO TOKA.

22. iccnenoBaHue ABJICHUA SJIEKTPOMArHUTHON MHYKIIMH.

23. OnpiTel @apajes.

24. 3aBUCUMOCTb HANPABJICHHUS] MHAYKIIMIOHHOT'O TOKA OT YCJIIOBUM €0 BO3HUKHOBEHHS.
25. DJIEKTPOTreHEPaTOp MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomost u onvimul

1. OnbITH IO HAOIOICHHUIO AIEKTPU3AIMHN TNl HHAYKINEH U TIPU CONPUKOCHOBEHHH.

2. HccnenoBanue OeMCTBUS DIIEKTPUYECKOTO OIS HA TPOBOIHUKHU M AUAICKTPHKH.

3. CoOopka u npoBepka paboThl JIEKTPUUECKOH LENH TOCTOSIHHOTO TOKA.

4. V3mepeHue U peryaupoBaHUE CUIIbI TOKA.

1. 3MepeHnue U peryJimpoBaHHue HAIPSKEHUS.

2. UccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, MAYILETO 4Y€pe3 PE3UCTOP, OT COMPOTHBIICHUS
pE3UCTOpa U HAIIPSHKEHUS HA PE3UCTOPE.

3. OmbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb JIEKTPUUECKOTO COITPOTUBIICHHSI IPOBOHUKA OT €r0
JUIMHBI, IIJIOIAAH MTONIEPEYHOr0 CEYEHUS U MaTepuaa.

4. IIpoBepka npaBuia CI0KEHUS HANPSHKEHUH MIPH TOCIIEI0BAaTEIbBHOM COEUHEHUH JIBYX

PE3UCTOPOB.

[TpoBepka npaBuia Jisl CUJIbI TOKA MPH MApaJIEIbHOM COSUHEHUH PE3UCTOPOB.

Onpenenenue paboOThI IEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UcTop.

Omnpenenenre MOIHOCTH AIEKTPUUYECKOTO TOKa, BBIIEISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYLIETO YEPE3 JIAMIIOUKY, OT HAIPSKEHUS Ha HEH.

Omnpenenenne KII/] narpesarens.

10.MccnenoBanre MarHUTHOTO B3aMO/IEHCTBUS IOCTOSIHHBIX MarHUTOB.

11.M3y4eHre MarHUTHOTO MOJISI TIOCTOSIHHBIX MAarHUTOB MPU UX 00BEAMHEHUN U Pa3/IeICHUN.

12.MccnenoBanue AeCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

13.0MBITHI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTb CHJIbI B3aUMOJIEUCTBHUS KaTyIIKH C TOKOM U MarHuTa
OT CHJIBI TOKA U HAlPaBJIEHUS TOKA B KATYILKE.

14.M3y4yeHne necTBHsI MarHUTHOTO TOJISL HA TPOBOJHUK C TOKOM.

15.KoHcTpynpoBaHnue u u3ydeHue paboThl AJIEKTPOABUraTeNsl.

16.13mepenue KII/] anekTpoaBuraTeIbHOM YCTaHOBKH.

17.0MBITHI IO UCCIEAOBAHUIO SBJIEHUS 3JIEKTPOMAarHUTHON MHIYKIIUHU: HCCIIE0BaHNE U3MEHEHUM
3HAUEHUS U HAIIPaBJIICHNUs NHAYKIIMOHHOTO TOKA.
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9 KJIACC
Pa3nen 8. Mexannueckue siBJeHHUSA

Mexannueckoe aBuwxkeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHUTEIBHOCTH
MEXaHMYECKOr0  JBI)KEHUA. PaBHOMepHOe mpsMonvHEHHOe ABWKeHHe. HepaBHOMepHOe
npsIMOJIMHEHOE BMkeHne. CpeqHsisi U MTHOBEHHAs! CKOPOCTh Tejla TPU HEPaBHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHoyckopeHHOE mpsiMosinHeiHOe aBmkenne. CBo6ogHoe nanenue. OmbiTel [ ammes.



PaBHOMepHOE NBMXEHHE 11O OKPYKHOCTH. [lepuos u yactora obpamenus. JInneiHas u yriobas
ckopocTH. LleHTpocTpeMHuTenbHOE YCKOpEHUeE.

IIepssiit 3axk0oH Hprotona. Bropoit 3axkon Herorona. Tperuii 3akon Herotona. IIpunnun cynepno3unuu
CHIL

Cuiia ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TPeHUs! CKOIbXEHUS, CHJIa TPEHUS TIOKOsI, IPYrue
BUJIbI TPCHHUSI.

Cuna TSOKECTH M 3aKOH BCEMHUPHOTO TIATOTCHHsI. Y CKOpEHHE CBOOOTHOTO MajicHus. J[BrKeHHE MIaHeT
Bokpyr Comnna (MC). IlepBast kocMuueckasi CKOpocTb. HeBecOMOCTh U TIEperpy3KH.

PaBHOBecue marepuaibHOM TOUKH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO TEena ¢
3aKperIEHHON ocbhio BpamieHus. MomeHT cuiibl. LleHTp TsbkecTH.

Nmnynbe Tena. MI3menenue nmiyibsca. MiMnynbe cuiibl. 3aKOH COXpaHeHUs uMIyibca. PeaktuBHoe
newkenue (MC).

Mexanuueckas pa60Ta 1 MOIIHOCTB. Pa6oTa cui TAXKECTHU, YIPYTOCTHU, TPCHUS. CBs13b OHCPIuu 1
pa6OTI)I. HOTGHHI/IZUII)HEU[ OHECPIuA TCJia, IOAHATOr0 HaJ MOBEPXHOCTHIO 3CMIIN. HOTGHHI/IaJIbHaﬁ
OHCPIruAa coKaTon MIPYXXUHBIL. Kunernueckas OHCPI'H:. TeopeMa 0 KHHETHYECKOM OHCPIUuu. 3aKoH
COXpPaHCHUMA MEXaHUYECKOMH OHCPIHUH.

Hemoncmpayuu
1. HaGnroieHue MeXaHn4ecKoro IBUKEHHUs TeJa OTHOCUTENIBHO Pa3HbIX TeJl OTCUETA.
2. CpaBHEHHE IIyTel U TPACKTOPUH ABM)KEHUS OJHOTO U TOTO JK€ TeJIa OTHOCUTEIBHO Pa3HBIX TEI
OTCUY€TA.
N3mepenne CKOpOCTH U YCKOPEHUS IIPSIMOJIMHEWHOTO IBUKEHHUS.
HccenenoBanue Npru3HaKoB PABHOYCKOPEHHOTO JBUKEHUS.
Habmonenune nBrxeHus Tena no oKpyKHOCTH.
Habmronenne MexaHMYeCKHX SIBICHUH, MPOUCXOAMMX B cucteme orcuérta «Tenexka» npu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOMHETa (PU3UKH.
7. 3aBUCUMOCTb YCKOPEHUS Tella OT MaccChl Tella ¥ IEUCTBYIOIIEH Ha HETO CUJIBL.
8. HabmroeHne paBeHCTBA CHJI IIPU B3aUMOJIEHCTBUY TEN.
9. I3MeHeHue Beca Tela Mpu yCKOPEHHOM JIBUYKEHUU.
10.Ilepenaya umiynsca npyu B3aUMOACHCTBUU TEI.
11.IIpeoOpa3zoBaHus S3HEPTUU ITPU B3aUMOJICHCTBUU TEIL.
12.CoxpaHEeHHE UMITYJIbCa ITPU HEYIIPYTOM B3aUMOJEHCTBUM
14. CoxpaHeHHE UMITYJIbCca IPH a0COTIOTHO YIPYTOM B3aUMOIEHCTBUU.
15. HabmoieHne peakTHBHOTO JIBUKEHUSI.
16. CoxpaHEeHHE MEXaHUYECKOM SHEPTUH NPU CBOOOTHOM MaJCHHUH.
17. CoOXpaHEHHNE MEXaHNYECKOW SHEPIUU NMPHU ABM)KEHUH TeJIa MO/ IEHCTBUEM MPYKUHBL.
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Jlabopamopusie pabomul u onvimot

1. KoHcTpyHnpoBaHue TpakTa JJisl pa3roHa U JalbHeHIIero paBHOMEPHOTO ABWKEHUS [IApHKa UITH
TEIIEKKH.

2. Onpenenenue cpeiHeil CKOPOCTH CKOJIbKEHUS OpYCKa HITU JIBUKEHHUS IIapuKa M0 HaKJIOHHOH
TUTOCKOCTH.

3. OnpeneneHne yCKOpEHUs Tela NPy paBHOYCKOPEHHOM JIBUKEHUU 110 HAKJIOHHOW TJIOCKOCTH.

4. VlccnenoBanre 3aBUCMMOCTH ITyTH OT BPEMEHH MPH PaBHOYCKOPEHHOM JIBUXKEHUU 0€3
Ha4yaJbHOU CKOPOCTH.

5. [IpoBepka runoTesbl: eciu Npyu paBHOYCKOPEHHOM JBMKEHUH 0€3 HauaJbHOW CKOPOCTH MyTH
OTHOCATCS KaK psiJl HEUETHBIX YUCEII, TO COOTBETCTBYIOLIHE IPOMEKYTKH BPEMEHHU OJMHAKOBBI.

6. MccaenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUSI OT CUJIbl HOPMAJIBHOT'O 1aBJICHUSI.

7. Onpexnenenue ko3 (HUIIUEHTA TPEHHUS CKOJIBKESHUSI.



8. OmnpeeneHue KECTKOCTH MPYKUHBI.
9. OmnpeienieHue pabOTHI CHITBI TPSHHUS PU PABHOMEPHOM JIBHXKSHHUH TeJa 110 TOPU30HTATLHOM
MOBEPXHOCTH.
10. Onpenenenue padoThl CUJIbl YIIPYTOCTH IIPU MOABEME I'Py3a C UCIIOJIb30BAaHUEM HENOJIBUIKHOTO U
MOJBHKHOTO OJIOKOB.
11. M3y4eHune 3aKkoHA COXPAHCHUS SHEPTHH.

Pa3znen 9. MexaHn4ecKHe KOJIe0aHUsI M BOJTHbI

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUIT: IEPUO/I, YACTOTA, AMILJIUTY/A.
Matematuyeckuil ¥ py>KUHHBIA MasTHUKU. [[peBpaiiienne sHepruu npu KouedaTeIbHOM JIBUKEHUH.

3aryxaroiue kosedanus. BeinyxneHHble konedanus. Pe3onanc.

Mexanunueckue BoJHbL. CBOHCTBA MEXaHUYECKUX BOJIH. [IpoospHbIe U OnepeyHble BOTHBI.
JlHa BOJIHBI U CKOPOCTH €€ pacrpocTpaHeHus. MexaHuyecKre BOJIHBI B TBEPIOM Tele,
cericmuueckue BosHbl (MC).

3ByK. I'poMKOCTB 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3Byka. IHppa3ByK 1 yIbTpa3ByK.

Hemoncmpayuu
1. HaGmroienme konebanuii Te1 Mo ACHCTBHUEM CHIIBI TSHDKECTH U CHITBI YIIPYTOCTH.
. Habnronenue xonebanuii rpy3a Ha HUTU U HA NIPYXKHUHE.
. HabmoeHne BbIHYX/I€HHBIX KOJeOaHUH 1 pe30HaHca.
. PacnipocTpanenue npoJ0abpHBIX U MOTIEPEYHBIX BOJIH (Ha MOJIE- JIN).
. HabmoneHune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHYeCKUI pe3oHaHC.

U1~ WIN

Jlabopamopuvie padbomul u onvimol
1. Onpenenenue yacToThl M epuoJia KojaeOaH!i MaTeMaTHUECKOro MasiTHUKA.
. OnpesieneHue 4acTOThl U Mepro/ia KoseOaHui MPyKUHHOTO MasiTHUKA.
. UccnenoBanue 3aBUCMMOCTH Nieproja KojaeOaHui MOABEIIEHHOTO K HUTH Tpy3a OT JIJIMHBI HUTH.
. UccrnenoBanue 3aBUCUMOCTH NEpHOAA KOJIEOAHUH MPYKMHHOTO MasiTHUKA OT Macchl Ipy3a.
. [IpoBepka HE3aBUCUMOCTH Nepuo/ia KojiedaH!i rpy3a, MOABEIIEHHOTO K HUTH, OT Macchl Tpy3a.
. OnBITHL, IEMOHCTPUPYIOIIKE 3aBUCUMOCTD MEPHOAA KoJIeOaHUI TPYKUHHOT'O MasiTHUKA OT MacChl
rpy3a U XKECTKOCTH IPYKUHBI.
7. 3mepenue yckopeHus CBOOOTHOTO MaIeHHS.
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Paznen 10. DjieKkTpOMarHuTHOE 1MoJie M 3JIEKTPOMATHUTHBIE BOJTHBI

DJIEKTPOMArHUTHOE MOJIe. DIEKTPOMArHUTHHIE BOIHBI. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH.
[ITxana 31eKTPOMarHUTHBIX BOJIH. Mc- OJIb30BaHUE DIIEKTPOMAarHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoja ceera. CKopocTh cBeTa. BOIHOBBIE CBOMCTBA CBETA.
JdemoHcTpauuu

1. CpoiicTBa 3E€KTPOMArHUTHBIX BOJH.
2. BoiHOBEBIE CBOWCTBA CBETA.

Jlabopamopusie pabomul u onvimot
1. 3y4yeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIbI0 MOOMIIBHOTO TesnedoHa.

Pa3gen 11. CBeToBbI€ AIBJICHUSA



JlyueBas mojnenb cBeta. Mctounuku cBera. [IpsMonuHeitHoe pacipocTpaHeHUE CBETa. 3aTMEHUS
Counnna u JIynel. Otpaxenue csera. [1mockoe 3epkaiio. 3aKOH OTpakKeHHUs CBETA.

IIpenomiienune cBeta. 3aKoH MpesomiieHus cBeTa. [1oiHoe BHYyTpeHHEe OTpakeHUE CBETA.
Hcnonb30BaHne NOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHUYECKUX CBETOBOAX.

Jlunza. Xox myyeit B mun3e. Ontrueckas cuctema oroarnmapara, Mukpockomna u teneckona (MC).
['na3 kak onTuyeckas cuctTeMa. bim3opykocTs 1 JaTbHO30PKOCTb.

Paznoxenune 6enoro cera B criekTp. OnbiTel HetoToHa. C0XKeHne CrieKTpaabHBIX [IBETOB.
Hucnepcus cBera.

Jemoncmpayuu
1. IIpAMonuHeNnHOE paclpOCTPAaHEHHUE CBETA.
OTtpaxkeHue cBeTa.
[Tony4yenne n300pakeHUH B IUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.
IIpenomnenue ceera.
OnTuyeckuii CBETOBO/I.
Xox nydeii B cobuparouieit muH3e.
XoJ1 Ty4der B pacCEeUBAKOLIEH JIMH3E.
[Tomyuenue n300paskeHUH C TOMOIIBIO JIMH3.
[Tpunuun aeiictBust poToarnmnapara, MUKPOCKOIIA U TEIECKOIIA.
10.Mozeb riasa.
11.Pa3noxxenue 6eoro cBera B CIIEKTP.
12.ITonydenue 6enoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.
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Jlabopamopnusie pabomsl u onvinol
1. UccnenoBanue 3aBUCUMOCTH YIJIa OTPa)KEHUsSI CBETOBOIO JIy4a OT yTIJjia MaJeHusl.
2. 3ydenne xapakTepuCTUK U300paKeHUs IPEeIMETA B TIJIOCKOM 3€pKaje.
3. MccnenoBanue 3aBUCMMOCTH YIUIa IPEJIOMIIEHUSI CBETOBOTI'O JIyda OT yIJjla MaJIeHUsl Ha FPpaHuLe
«BO3yX—CTEKJIO».
. [Tony4yenne n300pakeHuii ¢ TOMOIIBIO COOUPATIOIIEH JTHMH3BI.
. Onpenenenue poKyCcHOro pacCTOSHUS U ONTUYECKON CHIIBI COOMpPAIOLIEH TMH3BI.
. OTBITHI IO PA3I0KEHHUIO OEJIOTr0 CBETA B CIIEKTP.
. OTBITHI O BOCIIPUSITHIO [IBETA MPEIMETOB MPU UX HAOJIIOJACHUH Yepe3 IBETOBBIE (PUIIHTPHI.

N O U1

Pa3nen 12. KBanrosble siBJIeHHUSA

OmnsiThl Pesepdopna n mnanerapras mozaens aroma. Mozens aroma bopa. Mcnyckanue u
MOTJIOIIEHNE cBeTa aToMOM. KBaHTHI. JIMHENYaThIe CIIEKTPHI.

PagnoaktuBHOCTH. Anb(a-, 6eta- u ramma-uznyderus. CTpoeHue aToMHOro aapa. Hyknonnas
MOJIeJNIb aTOMHOT O siipa. M3oTomns!

PannoakTuBHBIE MMpEeBpalICHUA. HepI/IOII nojrypaciiaga arTOMHBIX AOCP.

SnepHbie peakuu. 3aKOHBI COXPAHECHHUS 3aPSA0BOTO U MAaCCOBOTO YHCEN. DHEPTHSI CBSI3U aTOMHBIX
simep. CBsi3b Macchl U dHeprun. Peakiuu cunTe3a u neienus saep. crounuku snepruu ConHia u
38&311 (MC).

Snepnas sHepreTuka. J{edcTBUS painoaKTUBHBIX H3JIy4eHHUH Ha )KuBbIe opranu3msl (MC).

Hemoncmpayuu
1. CrieKTphl U3ITy4EHUS U MOTJIOIIEHUS.
2. CeKTpbl pa3IuYHbIX [a30B.
3. CnexTp BozopoAa.
4. HaGmroneHue TpekoB B kamepe BuibcoHa.



5. PaboTa cuéTtunka HOHU3UPYIOUTUX U3TyUEHUN.
6. Peructpanus uznydeHus IpUpOIHBIX MUHEPAJIOB U TPOAYKTOB.

Jlabopamopusie pabomul u onvinol
1. HaGuroieHue CIUTOMIHBIX U JIMHEHYAThIX CIICKTPOB U3ITyYCHHUS.
2. UccnenoBanue TpeKOB: U3MEPEHHE YHEPTUU YaCTHIIBI 10 TOPMO3HOMY ITyTH (110 (hoTOoTpadusiM).
3. U3mepenue paanoakTuBHOTO (OHA.

IHoBTOPUTENBbHO-00001IAOIIMIA MOTYJIb

[ToBTOpHTENHEHO-0000IIAIOIINI MOTYIIb ITPEHA3HAYCH [T CHCTEMATH3alUHN U 0000IIeHUS
IPEMETHOTO COJICPKAHUS U OMBITA ACITEIBHOCTH, IPHOOPETEHHOTO NP U3YYSHUH BCETO Kypca
¢bu3uKH, a Tarxke U1 NOAroTOBKH K OCHOBHOMY IOCYAapCTBEHHOMY 3K3aMeHY 10 (pusnke st
00yJaromuxcsi, BEBIOPAaBIINX 3TOT YUEOHBIH MpeaMeT.

HpI/I HU3YUCHUH JAHHOT'O MOAYJIS PCAIU3YIOTCA U CUCTCMATHU3UPYIOTCS BUABI ACATCIBHOCTHU, HAa OCHOBC
KOTOPBIX o0ecIeunBacTCs JOCTHIKCHUC TPCAMETHBIX U METAIPCAMETHLIX INNIAHUPYCEMBIX PC3YJILTATOB
O6y‘lCHI/I${, (I)OpMI/IpyeTCSI C€CTCCTBCHHOHAYYHAas I'paMOTHOCTL: OCBOCHHEC HAYUYHbBIX MCTOJ0B
HCCICI0OBaHUA SIBIICHUI IprUpoaAbl U TEXHUKHU, OBJIAJICHUC YMCHUAMU O00BACHATH (bHBI/I‘ICCKI/Ie SABJICHUA,
IMPUMCHSA MMOJIYYCHHBIC 3HAHUA, pCIIATh 3aJa4y, B TOM YHUCJIC KaUCCTBCHHBIC U OKCIICPUMCHTAJIbHBIC.

HpI/IHHI/IHI/IaHLHO ﬂeHTeHBHOCTHBIﬁ XapaKTEp AAHHOTO pa3acia peaIn3yeTcCs 3a CUét TOro, 4To
ydalnquecs BBIIIOJIHAIOT 3alaHuA, B KOTOPBIX UM NpCAIaracTcsi:

o Ha OCHOBC IOJYYCHHBIX 3HAHUU paciio3dHaBaTb U HAYy4YHO OOBACHATH (1)I/I3I/ILI€CKI/IG SIBJICHHUA B
Oprxcanmeﬁ mpupoac u MMOBCETHEBHOM KHU3HHU,

L4 HCIIOJIb30BaTh HAYYHBIC MCTOJAbI HCCIICAOBAHUA (I)I/I3I/I‘leCKI/IX ﬂBJ'IeHPIﬁ, B TOM YHCIIC OJIdA
MMPOBEPKHU TUITOTE3 U MOJTYUCHUA TCOPCTUICCKUX BBIBOIOB,

e  OOBICHATH HAaYYHBIC OCHOBBI Hanbosee BaXKHBIX I[OCTI/I)KGHI/Iﬁ COBPEMCHHBIX TGXHOHOFHﬁ,
HaAlmpuMmep, MPAKTUYCCKOrO HCIIOJb30BaHUA PA3TUYHBIX HWCTOYHHUKOB OSHCPIrUuM Ha OCHOBC
3aKOHa ITPEBPAICHUA U COXPAaHCHUS BCEX U3BCCTHBIX BUOB SHCPTHUHU.

Kaxxnast u3 TeM JaHHOTO pa3jiesia BKIIOYAET SKCIEPUMEHTATHHOE HCCIIeJOBaHNE 0000IIaI0IIeTo
xapakrtepa. Pa3aen 3aBepiaercs IpoBeACHUEM TUATHOCTHYECKON U OLIEHOYHOM paboThI 3a KypC
OCHOBHO IIIKOJIBI.

INNJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O NTIPEJMETA «®U3UKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yueoHnoro npeamera «®U3MKA» Ha ypoBHE OCHOBHOTO OOIIIETO 00pa30BaHUs JOJKHO
obOecrieunBaTh JOCTIDKEHUE CIEAYIOIUX JUYHOCTHBIX, METANpeIMETHBIX ¢ MPEAMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

JJMYHOCTHBIE PE3YJbTATBI

Ilampuomuueckoe éocnumanue:

—TpOsIBIICHUE MHTEpeca K UCTOPUM M COBPEMEHHOMY COCTOSIHHUIO POCCHMCKOHN (hu3nueckoit
HayKH;

—IIEHHOCTHOE OTHOIIIEHHE K JOCTHKEHUSIM POCCUUCKUX YUEHBIX-(PU3UKOB.
I'pasricoanckoe u Oyxo8HO-HPABCIMBEEHHOE 6OCNUMAHUE:.

—TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYKICHNUH OOIIIECTBEHHO- 3HAYUMBIX U 3 TUYECKUX
Mpo0OJIeM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JOCTHXKEHUU (DU3UKH;

—O0CO3HaHNE BaXHOCTH MOPAIbHO-ITUYECKNUX IPUHILIUIIOB B I€SITEIBHOCTH YUEHOTO.
Icmemuueckoe 6ocnumanue:



—BOCIPHUITHE ICTETUYECKUX KauecTB (PU3NYECKON HayKHu: €€ TapMOHUYHOT'O MOCTPOECHUSI,
CTPOTrOCTH, TOYHOCTH, JJAKOHUYHOCTU. I]ennocmu Hayunozo no3Hanus.

—OCO3HaHUE LIEHHOCTH (PU3NYECKON HAyKH KaK MOIITHOT'O MHCTPYMEHTA MO3HAHUS MUDPa,
OCHOBBI Pa3BUTHUS TEXHOJIOTUH, Ba)KHEHUIIIEH COCTABIISIIOIIECH KYJIbTYPHI;
—Ppa3BUTHE HAYYHOU JTI0003HATEIbHOCTH, HHTEPECA K UCCIIEIOBATEIHLCKOM eI TEIbHOCTH.
Dopmuposanue Kyabmypol 300P06bs1 U IMOUUOHATIbHOZ001A2ONOIY YU
—O0CO3HaHHE LIEHHOCTH 0e30macHOro 00pasa >KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MUpE,
Ba)KHOCTHU ITpaBHJI OE30MAaCHOIO MOBEACHUS HA TPAHCIOPTE, HA JIOPOTaXx, ¢ JJIEKTPUUYECKUM
U TETUJIOBBIM 000PYOBAaHHEM B JOMAIITHUX YCIIOBUSX;

—Cc(OpMUPOBAHHOCTh HaBbIKa pedIIEeKCUH, MPU3HAHUE CBOETO MpaBa Ha OIIMOKY U TaKOro
’Ke TIpaBa y Jpyroro 4yejioBeka.
Tpyooeoe eocnumanue:

—aKTUBHOE y4acTHUE B PEUICHUU MPAKTHUUECKHUX 337a4 (B paMKaxXx CEMbH, IIKOJIbI, TOPOAA,
Kpasi) TEXHOJIOTMYECKONH M COIMaJIbHOW HaMpaBJI€HHOCTH, TPEOYIOIUX B TOM YHCIE U
(uzmueckux 3HaHUM;

—MHTEpPEeC K MPAKTUUECKOMY H3YYEHHUIO mpodeccuid, CBsI3aHHBIXC (PU3UKOM.
IKonr02uueckoe eocnumanue:

—OpHUEHTaIlMsl Ha TNpPUMEHEHHE (QU3NYECKUX 3HAHWUM Uil pelieHus 3ajady B obiacTtu
OKPY>KaIoIIeH Cpeibl, MJIAHUPOBAHUS MOCTYNKOB M OIIEHKU UX BO3MOYKHBIX MOCJIEICTBUA
JUIsl OKPY>KaroIei Cpeasl;

—OCO3HaHUE II00AILHOTO XapaKTepa AKOJOTHYECKHUX MHpOOJIeM U MyTel UX pelIeHus.
Aoanmayusn odyuaroue2ocs K U3MEeHAIOUUMCH YCA08UAM COUUATbHOU U

npuUpooOHoOIl cpeouwl.

—TMOTPeOHOCTh BO B3aUMOJICHCTBHUH TIPY BBITIOJTHEHUH UCCIICIOBAHUA U MPOSKTOB (PU3NICCKOM
HAIPaBJIEHHOCTH, OTKPBHITOCTh ONBITY U 3HAHUSIM JIPYTHX;

—TIOBBILLIEHNE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JIESTEIbHOCTD;

—TMOoTpeOHOCTh B )OPMUPOBAHUH HOBBIX 3HAHUMH, B TOM Ynclie POpMYyITHUPOBATH UJIEH, TOHSITHUSI,
THUIIOTE3bI 0 (PU3UYECKUX OOBEKTaXM SBICHUSX;

—O0CO3HaHue NePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEUB 00J1acTH (PU3UKU;

—IUJITAaHUPOBAHUE CBOETO PA3BUTHUS B IPHUOOPETECHUN HOBBIX (DPU3NUECKUX 3HAHUI;

—CTpEMJICHUE AaHAJIIM3UPOBATh W BBIIBISITH B3aWMOCBS3U TPUPOABI, OOIIEeCTBA |
SKOHOMUKH, B TOM YHCJI€ C UCITOJIb30BaHUEM (PU3NUECKHUX 3HAHUIM;

—OIIeHKa CBOUX JEUCTBUHN C YyUETOM BIUSHUS Ha OKPYKAIOIIYIO CPEY, BO3MOXKHBIX
ri00aabHBIX MOCIEICTBUM.

METANIPEAMETHBIE PE3YJIbTATbBI

VHuBepcanbHbIE TO3HABATENBHbIE ICHCTBUSL

ba3zoevie nozuueckue oeicmaeust.

—BBISIBIIATH M XapaKTePHU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB (SIBICHUIA);

—YyCTaHaBIWBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAITUN, OCHOBAHHUS JJIsI 0000IIEHHUS U
CpaBHEHUS,

—BBISIBJIATh 3aKOHOMEPHOCTH M TIPOTHBOPEYHSI B paccCMaTpuBaeMbIX (akTax, JTaHHBIX H
HaAOJIOACHUSIX, OTHOCSIIHUXCS K (PU3NISCKUM SIBIICHUSIM;

—BBISIBIIATh MPUYUHHO-CIIC/ICTBEHHBIE CBSI3M MPH  U3YyYEeHUH (DUBHYECKUX SBICHUU W
MPOLIECCOB; JIeJIaTh  BBIBOJBI C  MCIOJIB30BAHUEM JEIYKTUBHBIX M  HWHJIYKTHUBHBIX
YMO3aKJIFOUYC€HUN, BBIJIBUTATH TUIIOTE3bI O B3AUMOCBSI3IX (DU3UIECKUX BEITMYHH;

—CaMOCTOSITENIbHO BBIOMpaTh cnoco0 pelieHuss y4eOHOo# ¢u3nueckol 3amayu (CpaBHEHUE
HECKOJbKHX BAPHAHTOB PEIICHUSI, BLIOOp HanOoIee MOAXOSIIIEr0 C YYETOM CAMOCTOSITEILHO
BBIJICJICHHBIX KPUTEPUEB).
bazoebie uccneooeamesibcKkue OCiCmeEust.

—MHCIIOJIb30BAaTh BOIIPOCHI KaK UCCICA0BATEIbCKUN MHCTPYMEHTIIO3HAHUS

—TIPOBOJIUTH IO CAaMOCTOSITEILHO COCTABJICHHOMY IUIaHY OIBIT, HECIIOXHBIN (DU3MISCKUI
AKCIIEPUMEHT, HEOOJBIIIOe UCCIeAOBaHNE (DU3UIECKOTO SIBIICHUS,



—OIICHUBaTh Ha NMPUMEHHUMOCTb U JOCTOBEPHOCTh HMH(OpPMAIMIO, MOJYYEHHYIO B XOJ€
HCCIIEIOBAHUS UJIN SKCIIEPUMEHTA;

—CaMOCTOSITENIBHO (pOpMyIMpoBaTh OOOOIIEHUS M BBIBOJABI MO pe3yJbTaTaM MpPOBEAEHHOTO
HaOJII0/IEHUs], OIIbITa, UCCIIEIOBAHUS;

—TIPOTHO3UPOBATH BO3MOYKHOE JaJIbHEHIIee pa3BUTHE (PU3MUECKUX MPOIECCOB, & TAKKE
BBIIBUTaTh MPEAIIOJI0KEHNS 00 UX Pa3BUTUMB HOBBIX YCJIOBUSIX U KOHTEKCTAaX.
Paooma ¢ ungpopmauueir:

—TOPUMEHSTh Pa3JIMYHbIE METOJIbl, MHCTPYMEHTBI M 3ampoChbl IpPU IIOHUCKE U OTOOpe
HH(OPMAIIUU UIIU TaHHBIX C YUETOM IPEII0KEHHON yueOHol pusnueckoi 3a1auu;

—aHaJIM3UpPOBaTh, CUCTEMAaTU3UPOBATh U HMHTEPHPETUPOBATH HH(POPMALUIO PAZIUYHBIX
BHUJIOB M (hOPM TIPEACTABIICHUS;

—CaMOCTOSITEJIbHO  BBIOMpATh ONTHUMaJbHYIO (opMy TpeAcTaBieHUs UHpopMannu u
WJUTFOCTPUPOBATh pelIaeMble 3aa4M HECIOKHBIMU CXeMaMu, JuarpaMMaMu, MTHOM rpadukoi
1 UX KOMOMHALUSMU.

YHI/IBCpCH.HBHHC KOMMYHHUKATHBHBIC HeﬁCTBHH

Oobwenue:

—B X0Je OOCYKJIeHHsl y4eOHOro mMarepuana, pe3yJbTaTOB Ja00paTOPHBIX PadOT U MPOEKTOB
3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOW TEMBI M BBICKA3bIBaTh MJCH, HAIICIICHHBIC Ha
pelleHue 3a/1auu 1 Mojjiep>kaHue 01arokenareaIbHOCTH OOIICHHUS;

—COMOCTaBJIATh CBOU CYXIACHHUS C CYXICHUSIMH JIPyTHX YYacTHHUKOB JHajiora,
00Hapy’KHUBaTh PA3INUHNE U CXOJCTBO MO3UIIUI;

—BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U IIMCbMEHHBIX TEKCTAX;

—IIyOJMYHO TPEACTaBISATh PE3yJIbTAThl BBIITOJIHEHHOTO (DU3UUYECKOr0 OMbITa (IKCIIEPUMEHTA,
HCCJICJIOBAHMS, TIPOCKTA).

Coemecmuasn oesmenvnocms (COmpyoHuUUecmeo):

—TIOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBa KOMaHIHON U HHANBUAYAITLHONU pabOTHI MpHU

pELIeHUN KOHKPETHON (PU3NUEeCKOUTPOOIIEMBI;

—TIPUHUMATB 11€JIH COBMECTHOM AeITEIbHOCTH, OPTaHU30BBIBATh JACHCTBUS 110 €€ JOCTUKEHHUIO:
pacupeaensTh poiu, oOCYXKIaTh MPOIECChl U Pe3yNbTaThl COBMECTHOM paboThI; 00001IaTh
MHEHUS HECKOIBbKHUX JTIOJEH;

—BBITNIOJIHATh CBOIO YacTh pPalOThI, JOCTUTasi KAauyeCTBEHHOI'O pe3yJibTaTa IO CBOEMY
HanpaBJICHUIO U KOOPAUHUPYS CBOU JEUCTBUS C IPYyTUMHU YICHAMH KOMAH/IbI;

—OILIEHUBATh KaU4e€CTBO CBOETO BKJIaJa B OOIIUI MPOAYKT MO KPUTECPUSIM, CAMOCTOSITEIbHO
chopMyITHUPOBAHHBIM YUYaCTHUKAMHU B3aUMOJCHUCTBHS.

VHuBepcallbHbIE PETYJIATUBHBIE IEHCTBHSA

Camoopzanuzauus:

—BBISIBJISITh MPOOJIEMBbI B )KU3HEHHBIX U YUEOHBIX CUTyalUsX, TPEOYIOIIUX JJIsI PELICHUS
(bU3HYECKUX 3HAHMIA;

—OpHUEHTUPOBATHCS B PA3JIMYHBIX IMOJX0JAaX NPHHITHS perieHui (MHIUBUIYaTbHOE,
MPUHATHE PELISHUs B IPyIINe, IPUHIATHE PEIICHUI IPyNIIoii);

—CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM pelIieHUusT (U3NYECKON 3amadyv Wi TIaHa
HUCCIICOBaHUsT C YYETOM MMEIOMIMXCS PEeCypcoB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMeHTHUpPOBATh IMpeajlaracMble BApUaHThl PEIICHUH;

—1eJ1aTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

Camoxonmponw (peghnexcus):

—J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYAallMU U pelarath JjiaH €€ U3MEHEHUS;

—O6BﬂCHHTb OpUYKUHBbI JOCTUIKCHUSA (HCZ[OCTI/DKCHI/IH) PE3yabTaTOB ACATCIIBHOCTHU, NaBaThb
OIICHKY MTPUOOPETEHHOMY OTIBITY;

—BHOCHUTBL KOPPCKTHUBBI B ACATCIIBHOCTb (B TOM 4YHCJIC B XOJ BBIIIOJIHCHUA (bI’I3I/I‘-ICCKOFO
HNCCJICA0OBaAHUA UJIU HpOCKTa) Ha OCHOBE€ HOBBIX O6CTO$IT€HLCTB, N3MCHUBIINXCS CHTyaHHﬁ,
YCTaHOBJICHHBIX OIMMUOOK, BO3HUKIITUX TPYAHOCTEIH;

—OIICHUBATh COOTBETCTBHME PE3yJIbTaTa MU U YCIOBHUSM.



OMmoyuoHanbHblit UHMELIEKM .

—CTaBUTH CC6H Ha MCCTO APYyTroro 4CejIOBCKa B XOAC CIIOpa WM JUCKYCCHMHN HA HAYYHYIO
TeMy, IOHUMATh MOTHUBBI, HAMEPEHHUS U JIOTUKY APYTOTO.
Ipunamue ceos u opyzux:

—TpU3HaBaTh CBOE MpPaBO Ha OMMOKY MpH pemeHur (U3NYSCKUX 3aj]1a4 WU B
YTBCPKACHUAX HAa HAYHYHBIC TCMbI 1 TAKOC 7K€ ITPaBOAPYIOro

INPEAMETHBIE PE3YJIbTATDI
7 KJIACC

[IpenmeTHble pe3ynbTaThl Ha 0Aa30BOM YPOBHE JIOJKHBI OTpakaTh C(OOPMHUPOBAHHOCTH Y
00y4aroLUXCsl YMEHHUII:

— HCHOJb30BaTh MNOHATHS: (HU3NYECKHE W XUMHYECKHE SIBJICHHUS; HaOJIOJeHUE,
SKCIIEPUMEHT, MOJIeNIb, TUIOTEe3a; €AUHUIIbI (PU3NUYECKHUX BEIMYMH; aTOM, MOJIEKYJa,
arperaTHbl€ COCTOSIHMSI BemlecTBa (TBEPAOE, KUIKOE, Ta3000pa3HOE); MEXaHUYECKOE
JIBUYKEHUE (paBHOMEpHOE, HEpPaBHOMEPHOE, NpsIMOJIUHEIHOE), TpaeKTopusl,
paBHOACWCTBYyIOIAsi cwi, aedopmarus (ynpyras, IUIaCTHYECKasi), HEBECOMOCTb,
COOOMIAIOIIHNECS COCY/IBI;

—paznuyath siBieHus (AudQy3us; TEMI0BOE ABMKEHHWE YaCTUI[ BEIIECTBA; PaBHOMEPHOE
JBIDKCHHE, HEPABHOMEPHOE IBHKEHUE; MHEPLIUSI; B3AMMOICHCTBHE TEJ; paBHOBECHE TBEPIBIX
TeJl C 3a- KPEIUIEHHOM OChIO BpallleHUs; epeadya JaBIeHUus TBEPIBIMU TeIaMU, KUIKOCTIMHU
Y ra3zamu; aTMoc(epHOe JaBJieHUE; IITABAaHUE TEJ, IPEBPAIICHUS MEXaHWYECKOW HSHEPIHH)
[0 OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OMBITOB, IEMOHCTPUPYIOIINX JAHHOE
(u3myeckoe sIBICHUE;

— pacrno3HaBaTh MPOSIBICHUE HU3YYCHHBIX (PU3MUECKUX SIBICHHH B OKPYIKAIOIIEM MHpE, B
TOM uHciae (U3NYECKHE SIBIIEHHUS B MNpPHU- POJE: HNPUMEPHI JABHXKEHHUS C pPa3IUYHBIMU
CKOPOCTSIMH B )KMBOWM HEXXHUBOU NMPUPOJIE; NEHCTBUE CUJIbI TPEHUSI B IPUPOJIE U TEXHUKE;
BJIMSIHUE aTMOC(EpPHOTO JaBJICHUS Ha JKMBOH OpPraHu3M; IJIaBaHWUE PBIO; pbIYaru B TeJe
YeJIOBEKa; IPH HSTOM MEPEeBOJAUTh MNPAKTHUYECKYIO 3ajady B Y4ueOHYIO, BBIIEISTH
CYIIECTBEHHbIE CBOMCTBA/MPU3HAKU (PU3NUECKUX SBJICHUH;

— ONUCHIBaTh U3yYEHHBbIE CBOMCTBA Tel U (PU3NYECKUE SABJICHUS, UCTIONb3Ys (QU3NUECKUE
BeIWYMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BPEMs, ITyTh, CKOPOCTh, CPEIHSIS
CKOpPOCTB, CUJIa YIIpy- I'OCTH, CUJIAa TSHKECTH, BEC TeJla, CUila TPeHUs, 1aBjieHue (TBEP10-0
Tena, )XUJIKOCTH, Ta3a), BRITAJIKUBAIONIAs CHJIa, MEXaHW4YecKasi padoTa, MOITHOCTb, TIIIEYO
CHJIbI, MOMEHT CHJIBbI, KOA(P(PUIIMEHT MOJIE3HOro AeHCTBUSI MEXaHU3MOB, KHUHETHYECKAs U
MMOTEHITHAIbHAS DHEPTHsl); TIPU ONMUCAHWHU TPABWJILHO TPAKTOBATh (PU3U UYECKUU CMBICI
HCITOJIb3YEMBIX BEIIMYMH, UX 0003HAUYCHUS U CAUHUIIBI (PU3NISCKUX BEIIMYWH, HAXOIUTH
(opmyibl, cBsI3BIBalOIIME JAHHYIO (U3MYECKYIO BEJIWYHMHY C JAPYTUMH BEIMYUHAMHU,
CTPOUTH IpaUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NIECKUX BEIH-UUH;

— XapakTepu30BaTh CBOWCTBA TeJ, (PU3NUECKUE SIBICHUS U MPOIECCHI, UCIIOJIb3Ysl MpaBUia
CJIOKEHUs CUJ (BAOJIb OJTHOM MPsIMOIt),

3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMmeaa, IIpaBUJIO paBHOBecHus pblyara (OJsioka),
«30JI0TO€ TIPABUJIO» MEXAHUKH, 3aKOH CO- XpPaHEHUsS] MEXaHUYECKOW DHEPryuu; MpU 3TOM
JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3alUChIBaTh €ro MaTeMaTH4YeCKOe
BBIPAKEHUE;

— OOBSCHATH (PU3WUECKUE SIBJICHMS, IPOLIECChI M CBOWCTBAa TeJ, B TOM 4YHCJIE€ U B
KOHTEKCTE€ CUTyalMHd MNPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABISATbL NPUYMHHO-
CJICJICTBEHHBIC CBSI3H, CTPOUTH OOBsICHEHHE U3 |—2 JIOTUYECKHUX I1aroB ¢ onopoi Ha 1—
2 U3y4YCHHBIX CBOMCTBA (PU3UUECKUX SIBICHUN, PU3NUECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

— pemarth pacy€THBIE 3adayd B 1—2 JelCTBUs, HCIOJIB3Ysl 3aKOHBI M (POPMYJIBI,
CBsI3bIBaOIINE (PU3UYECKUE BEJIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBMS 3aJauM 3allHChIBATh
KpaTKOE€ YCJIOBHE, IMOCTABIATh (PU3NYECKHUE BEJIMYUHBI B (POPMYJIBI U MPOBOJUTH pac-
4yéThl, HAXOJAUTH CIPABOYHBIC JAaHHBIC, HEOOXOAUMBIC s PEIICHHUs 3aJad, OLICHUBATh
pEaIuCTUYHOCTD ITOJIYUYEHHOM (PU3NUECKOI BEIUYMHBI;



— pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PELIUTh IPHU MOMOUIU(U3NUECKUX METOIO0B; B
OIMCAHUH MUCCJIEIOBAHUS BBIICISTH IPOBEPSIEMOE TIPEANON0KEHUE (TUIIOTE3Y ), pa3IndaTh
U MHTEPIIPETUPOBATH MOJIYUYECHHBIH pe3yJIbTaT, HAXOAUTh OIIMOKH B XOJCOIBITA, JEJIaTh
BBIBOJBI 110 €TO PE3yJIbTaTaMm;

— MPOBOAMUTH OMBITHI MO HAOIIOACHUIO (PU3UYECKHUX SBICHUN WM (PU3UYECKUX CBOMCTB TEI:
(hopmMyIHpoOBaTH MPOBEPSIEMbIE MPEIOIOKEHHS, COOMPATh YCTAHOBKY M3 IPEIJI0KEHHOTO
000py10BaHMS, 3alIUCHIBATh X0/ ONIbITa U (POPMYJIMPOBATH BBIBOJbI;

— BBIIOJHATh IPSIMbIE U3MEPEHUSI PACCTOSIHUSL, BPEMEHU, MACChI Tejla, 00bEMA, CHIIBI U
TeMIIEpaTyphbl C HCIIOJIL30BAHUEM AHAJIOTOBBIX M IU(PPOBBIX MPHUOOPOB; 3alHCHIBATH
MOKa3aHUs IPUOOPOB C yUETOM 3aJJaHHOM aOCOIIOTHOM NOrPELIHOCTH U3MEPEHUM;

—IPOBOJUTH UCCIIEAOBAHUE 3aBUCUMOCTH OAHOU (PU3NYECKONW BEJIMYUHBI OT IPYrod C
HCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUM (3aBUCHUMOCTH IIYTU PAaBHOMEPHO ABMXKYILETOCS
TeJIa OT BPEMEHU ABU)KEHMUS TeJIa; CUJIbl TPEHUS CKOJIBKEHUSI OT CUIIBI IaBJICHUsI, KAUECTBa
00pabOTKM MOBEPXHOCTEH TeJI W HE3aBUCUMOCTH CHJIbl TPEHUs OT IUIOLIAIU
CONIPUKOCHOBEHMUS TEJT; CUJIbl YIIPYTOCTH OTYUIMHEHMUS IIPY>KUHBI; BBITAJIKMBAIOIIEH CUJIbI
OT 00bEMA MOTPY>KEHHON YaCTHU Teja U OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeJja, OT INIyOMHBI, HA KOTOPYIO IOTPY’>KEHO TeJO0; YCJIOBUM IJIaBaHUS Tell,
YCJIOBUM paBHOBECHUsl pbluara M OJIOKOB); y4acTBOBaTh B IUJIJAHUPOBAHUU Y4E€OHOTO
HCCIIeIOBAHUS, COOMPATh YCTAHOBKY Y BBITIOJIHSITH U3MEPEHUSI, CIETYSI MPEIIOKEH- HOMY
IUIaHy, (PUKCHUPOBATh PE3yJIbTAThl MOJYYEHHOW 3aBUCHMOCTH (PU3HMUYECKUX BEJIUYHUH B
BUJI€ IIPEUIOKEHHBIX Ta0iaull U TIpaduKoB, JejaTh BbIBOJAbI IO pe3yJibTaTaM
HUCCIIEeNOBAaHUS;

— IIPOBOJAUTH KOCBEHHBIE U3MEPEHUsI (PU3UUYECKUX BEJIMUMH (IJIOTHOCTh BELIECTBA KUIKOCTH U
TBEPIOTO TeJla; CHJAa TPEHUsI CKOJBXECHMs; JABJIICHUE BO3/yXa; BBITAJIKUBAIOIIAas CHUIIA,
JIEHCTBYIOMIAsT HA TIOTPYKEHHOE B JKUJIKOCTH TEJIO; KOI(MDPHUIIMEHT IMOJIE3HOTO JIEHCTBUS
MPOCTBIX MEXAaHU3MOB), CJeaysl IPeIIOKEHHOW MHCTPYKIUHU: TIPU BBINOJIHEHUH
U3MEPEHUN coOUpaTh IKCHEPUMEHTAILHYIO YCTAHOBKY M BBIUYMCIISITH 3HAUEHUE UCKOMOM
BEJINYUHBI;

— co0Ir01aTh IIpaBUila TEXHUKU O€30MMacCHOCTH MpU padoTe ¢ Ja00paTOPHBIM 000PYI0BAaHUEM;

— yKa3bIBaTh IPUHLMIIBI J€UCTBUSI TPUOOPOB U TEXHUUECKUXYCTPONCTB: BEChI, TEPMOMETP,
JTUHAMOMETp, COOOIIa0NIUeCcs] COCYAbl, 0apOMETp, pbluar, HOJABUXHBIA U HETIOJIBUKHBIN
OJIOK, HAKJIOHHAS MJIOCKOCTb;

— XapaKTepu30BaTh NPUHIMIIBI JEHCTBUS U3YUEHHBIX MPUOOPOBU TEXHUUYECKHUX YCTPOHCTB
C omopoil Ha MX OMHUCaHus (B TOM YMCIE: IMOAIIMITHUKH, YCTPOMCTBO BOJOIPOBOJA,
TUAPABIMYECKHUM IIpEcC, MaHOMETpP, BBICOTOMEp, IIOPIIHEBOM HACOC, apeoMeTp),
HCIIOJIb3Ysl 3HAHUSI O CBOMCTBaxX (PU3MYECKUX SIBJICHUM MW HEOOXOJIHMble (pu3nueckue
3aKOHBI U 3aKOHOMEPHOCTH;

— TMNPUBOIWUTH TpuMepbl [/ HAXOAUTh WHGPOPMAIMIO O TMPHUMEpPax MNPAKTHISCKOTO
HCIIOJIb30BaHUs (U3MYECKUX 3HAHUH B TMOBCEIHEBHOW J>KU3HU [UIsI obOecrneueHus
0€30MacHOCTU MPU OOpalleHuHUC MPUOOpaMHU U TEXHUYECKMMH YCTPOMCTBAMH, COXPaHEHUS
3710POBbSI U COOTIOCHUSI HOPM IKOJIOTHYECKOTO TTIOBEACHHS B OKPYKAIOIIEH cpelie;

— OCYIIECTBJIATh OTOOpP HMCTOYHUKOB HMH(pOpManuu B ceTh VHTEpHET B COOTBETCTBUU C
3aJlaHHBIM IIOMCKOBBIM 3aIlpOCOM, Ha OCHOBE HMEIOIIUXCS 3HAHUN U IIyTEM CpPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBLACIATH MH(POPMAIINIO, KOTOpas SBJISETCS MPOTUBOPEUUBON WU
MOXET OBITh HEJOCTOBEPHOMN;

— HMCHOJIb30BaTh IPU BBINOJHEHUH Yy4YEOHBIX 3aJIJaHUMN HAay4YHO-HOIYJISIPHYIO JUTEpaTypy
(uszmueckoro coaepaHus, CIIpaBOYHbIE MaTepHalibl, pecypchl ceTu HTepHeT; BIaJaeTh
npuéMaMHi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHGPOPMAIMU W3 OJHON 3HAKOBOMH
CHCTEMBI B IPYTYIO;

—co31aBaTh COOCTBEHHBIC KPATKHUE MMUChbMEHHBIC U YCTHBIC COOOIIEHUs Ha OCHOBE 2—3
WCTOYHHUKOB WH(pOpMaAIUH (PU3NYESCKOrO COJCpPKAHUSA, B TOM YHCJIC ITyOJIWYHO JejiaTh
KpaTKHe COOOIICHUS O pe3yibTaTax IPOCKTOB WM y4eOHBIX WCCIICIOBAHUI; MPHU ITOM
IPaMOTHO HCITOJIb30BaTh N3YYCHHBINU ITOHATHUWUHBIN anmapaTt Kypca (pU3uKH, COImpoBOXKIaTh



BBICTYIUICHUE NIPE3CHTALUEN;

— MPHU BBINOJIHEHUH YUYEOHBIX IPOEKTOB M MCCIEIOBAHUN pacupenessiTh 005 3aHHOCTH B
rpynrie B COOTBETCTBUM C IOCTABJICHHBIMH 3aJa4aMH, CICAUTH 34 BBIIIOJIHCHUEM IUIaHa
JIeNCTBUI, aJ€KBaTHO OLIEHHUBATh COOCTBEHHBIM BKJIAJ B JESITEIBHOCTb I'PYIIIbI; BBI-
CTpanBaTh KOMMYHUKAaTUBHOE B3aUMOICHCTBUE, YUUTHIBAsi MHCHUE OKPYKAIOIIHX.

8 KJIACC

[IpenMeTrHble pe3ynpTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)kaTb C(HOPMHPOBAHHOCTH Yy
00yYaroLUXCsl YMEHUI:

— HCIIOJIL30BaTh MOHSTHUS: Macca M pa3Mepbl MOJIEKYJI, TEIJIOBOE IBHM)KEHHE aTOMOB U
MOJICKYJI, arperaTHbleé COCTOSIHMS BEIIEeCTBa, KpHUCTAJUIMYECKHEe U amopdHbIEe Tela,
HaCBIIIEHHBI M HEHACBILIEHHBIA Iap, BJIAXXHOCTh BO3/lyXa; TEMIIEpAaTypa, BHYTPEHHsI
SHEPrus, TECIUIOBOW JIBUIaTEJIb; DJIEMEHTAPHBIN 3JEKTPUUYECCKUU 3apsid, DJIECKTPUUYECKOE
110J1€, IPOBOJHUKHU U JUDJIEKTPUKHU, HIOCTOSHHBIN AJIEKTPUYECKUN TOK, MAarHUTHOE I10JIE;

— pasnuyath sBJICHUS (TEIUIOBOE paclIIMpeHHe/ckaThe, Telulonepeaada, TeIIoBOe
paBHOBecHE, CMaulBaHUE, KAWJUISIPHbIC SIBJICHUS, UCITIApeHUE, KOHJICHCAaIUsl, TUTaBJICHUE,
KpucTamnu3auus (OTBEpAeBaHHUE), KHUIICHHE, Terionepenaya (TEIUIONPOBOIHOCTb,
KOHBEKIIUSI, W3JIy4EHHUE); OJJIeKTpU3alUsl Tel, B3aUMOJCUCTBHE 3apsiioB, ACUCTBUS
AJIEKTPUYECKOTO TOKa, KOPOTKOE 3aMblKaHWUE, B3aUMOJEHCTBUE MarHuTOB, JAEUCTBHUE
MarHuTHOI'O I10JIs HA IPOBOJHUK C TOKOM, 3J€KTPOMAarHuTHasi MHAYKIMs) 110 ONHUCAHUIO
UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB, JIECMOHCTPUPYIONIUX TaHHOE (PU3HUIECKOE
SIBIICHUE;

— pacro3HaBaTh MPOSIBICHNE U3YUYEHHBIX (DU3UYECKUX SIBICHUM B OKPYXKaroIeM MHUpE, B
TOM YHCJe (PU3NYECKUe SIBICHUS B IIPU-POJIE: TOBEPXHOCTHOE HATSXKEHUE U KalTUJIISIPHBIE
SIBJICHUSI B IIPUPOJIE, KPUCTAJLJIBI B IpUpoje, usirydeHue CoiiHla, 3aMep3aHrie BOJIOEMOB,
Mopckue Opusbl, 0Opa3oBaHUE POCHI, TyMaHa, UHEs, CHEra; dJISKTPUUYECKUE SIBJICHUS B
atmocdepe, JIEKTPUUECTBO KUBBIX OPraHU3MOB; MarHUTHOE noJjie 3eMiu, Apeid moJro-
COB, pOJIb MAarHUTHOIO TIOJISI JUIS JKU3HM Ha 3€MJle, NOJISIPHOE CHSIHUE;, NPH DTOM
MEPEeBOANUTh MPAKTUYECKYIO0 3ajJadyy B  yuyeOHYI0, BBIIEISITH  CYILIECTBEHHBIE
CBOMCTBa/NpU3HAKU (U3UUECKUX SIBJICHUM;

— ONKCHIBaTh U3yYEHHBbIE CBOMCTBA Ted U (PU3NYECKUE SBJICHUS, UCTIONb3Ys (QU3NUYECKUE
BEJIMYMHBI (TeMIleparypa, BHYTPEHHsSISI DHEPrus, KOJHMYECTBO TEIUIOTHI, YJeIbHas
TEIJIOEMKOCTh  BEIIEeCTBa, yJAeJbHas TEIUIoTa IUIaBJIEHMs, YyJelbHas TeIjoTa
mapooOpa3oBaHus, yJAeJbHas TEIUIOTa CTrOpaHUsl TOIUIMBA, KOI(MQGHUIIMEHT I10JIE3HOTO
JIEUCTBHSL TEIUIOBOW MAIIMHBI, OTHOCHUTEIIbHAS BIJIAYKHOCTH BO3/IyXa, DJIEKTPUUCCKHUU
3apsj, CUJla TOKa, DJIIEKTPUUIECKOE HANpsDKEHHUE, COMPOTUBIICHHUE TTPOBOJHUKA, YIACIHHOE
COIPOTHUBJIEHUE BEIIECTBA, paboTa U MOIIHOCTH JJIEKTPUYECKOTO TOKa); MPHU OINHCAHUU
MPaBUJIBHO TPaKTOBaTh (PU3NYECKUI CMBICI HCHOJB3YEMBIX BEJIMYMH, OOO3HAUYEHHUS U
eIUHUIBl  (PU3UYECKUX BEJIWYUH, HAXOAUTh (POPMYJIbI, CBS3bIBAIOIIHME JIAHHYIO
(uzmyueckyro BeENMHMYMHY C JAPYTUMH BEIWYWHAMH, CTPOUTH TpadUKHd HW3YUCHHBIX
3aBUCUMOCTEH (PU3NYESCKUX BEITUIHH;

— XapaKTepu30BaTh CBOMCTBA TelI, (PU3NUECKUE SIBJICHUS U IPOIECCHI, HCITOJIH3YsI OCHOBHBIC
MOJIOKEHUST MOJICKYJISIPHO-KMHETHYECKON TEOPHUH CTPOCHHS BEIISCTBA, IMPUHITUII
CyNepHo3uLMU Nojiel (Ha KaueCTBEHHOM ypOBHE), 3aKOH COXpPAaHEHHMs 3apsnaa, 3a- koH Oma
JUTSL ydacTKa 1erH, 3aKoH J[>koynsi—JleHna, 3akoH COXpaHeHUsI SHEPTUH; IPH 3TOM J1aBaTh
CJIOBECHYIO (P OPMYITUPOBKY 3aKOHA U 3aIIUCHIBATh €T0 MAaTEMAaTHYECKOE BBIPAYKEHHUE;

— OOBSICHATH (PU3NIECKHUE TTPOIIECCHI M CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYaIui
MPAaKTHUKO-OPUEHTHPOBAHHOTO XapakTepa: BBISIBISITH NPUYNHHO-CICACTBEHHBIC CBSI3H,
CTPOUTH OOBICHEHUE U3 1—2 JTOrMYEeCKHUX MIaroB ¢ onopoi Ha 1—2 u3y4YeHHBIXCBOWCTBA
(uzmueckux siBICHUN, PU3NIECKUX 3aKOHOB MJIU 3aKOHOMEPHOCTEH;

— pemarh pacy€THBIE 3aJayu B 2—3 JCUCTBUS, HCIIOJB3Ysl 3aKOHBI M (POPMYJIBI,
CBsI3bIBAIOIINE (PU3UYECKUE BEJIMUNHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJauyM 3alIUChIBATh
KpaTKOE YCIJIOBHE, BBISBIISITh HEJIOCTATOK TAHHBIX TSI PEIICHUS 3a/1a9H, BHIONPATh 3aKOHBI



U (popMyJibl, HEOOXOAUMBIE ISl €€ pELIeHMs, NPOBOAUTH pac- 4YE€THl M CpPaBHUBATh
MOJIy4eHHOE 3HaueHUE (PU3NIECKON BETUUYNHBI C U3BECTHBIMU TAHHBIMU;

— pacro3HaBaTh IPOOJIEMBI, KOTOPbIE MOKHO PELIUTh IPU MOMOIIU(PUZNIECKUX METOOB;
WCIIOJIb3Ysl ONHUCAHUE UCCIENOBAHUsS, BBIACIATH IPOBEPAEMOE INPEAIOI0KEHNE, OLEHUBAThH
MPaBUIBHOCTb NOPAIKA IPOBEACHUS UCCIIEIOBAHUS, 1€J1aTh BHIBObIL;

— MPOBOJUTH OIBITHI 1O HAOJIOIEHNIO (PU3NUECKUX ABJICHUN Wi GU3NYECKUX CBOWCTB TEN
(KanuyUIsIpHBIC SIBJICHUS, 3aBUCUMOCTB/IABJICHHUS BO3AyXa OT €ro 00béma, TeMrnepaTyphbl;
CKOPOCTH  TIpollecca  OCTBIBaHHMS/HArpeBaHWsl TP HM3IIy4eHHWH  OT  IIBETa
W3JTYYaronel/orIoMaoed TOBEPXHOCTH; CKOPOCTh UCITAPEHUS BOJIBI OT TEMIIEPATYPbI
JKMIAKOCTHM M IUIOIIAaAu €€ IIOBEPXHOCTH; JJIEKTpHU3alUsl TeJl W B3aUMOJEHCTBUE
SJIEKTPUYECKUX 3apsJ0B; B3aUMOJCHCTBUE MOCTOSIHHBIX MAarHUTOB, BHU3yalu3allus
MarHUTHBIX I10JI€Hl MOCTOSIHHBIX MarHUTOB; I€HCTBUSA MAarHUTHOI'O MOJIsI HA IIPOBOJHUK C
TOKOM, CBOMCTBAa 3JIEKTPOMAarHUTa, CBOICTBA 3JIEKTPOJABUIATENs IMOCTOSHHOIO TOKa):
(hopmMyIHpoOBaTH MPOBEPSIEMbIE MPEAIOIOKEHHUS, COOMPATh YCTAHOBKY U3 IPEIIOKESHHOTO
000pyZI0BaHUST; OTUCHIBATh X0/ ONBITA U (POPMYJIMPOBATH BHIBOIBI;

— BBIIOJIHATH IPSAMbBIE U3MEPEHUSI TEMIIEPATYpPbl, OTHOCUTEIBHON BJIAXXHOCTHU BO3/1yXa, CUIIbI
TOKa, HaNPSDKEHUS! C MCIIOJIb30BAHUEM AaHAJIOTOBBIX NMPUOOPOB M JTAaTYUKOB (PU3UUECKUX
BEJIMYMH; CpaBHUBATh pe3yJbTaTbl H3MEPEHUM ¢ Yy4Y&€ToMm 3aJaHHONW aOCOJIIOTHOU
MOTPEIIHOCTH;

— MPOBOJUTH HCCIEIOBAHUE 3aBUCHUMOCTH OJHOW (DU3WYECKOW BEIWYUHBI OT JPYroil ¢
HCHOJIb30BAaHUEM MPSIMBIX HU3MEpPEHHUH (3aBHCHUMOCTH COINPOTUBIIEHUS] MPOBOJAHUKA OT €T0
JUIMHBI, IUIOLIAJM IIONEPEYHOr0 CEYEHUs] U YJEJIbHOIO COIIPOTUBIIEHUS BEIECTBa
MPOBOJAHMKA; CHJIBI TOKA, MJIYIIErO uyepe3 IPOBOJHHUK, OT HANpPsDKEHUs Ha IIPOBOJIHUKE;
HCCIIEIOBAHUE  IOCJEIOBATEIbHOIO M  HapajuleJIbHOIO  COEIMHEHUH  IPOBOJHUKOB):
IJJAHUPOBATh HCCIIEIOBaHUE, COOUpaTh YCTAaHOBKY U BBIINOJHATH H3MEPEHUs, Cleays
MPEeUI0’KEHHOMY IIJIaHy, (PUKCUPOBATh PE3yJIbTaThl MOIYyUYEHHONW 3aBUCUMOCTH B BU/JIE€ TAOJIHI]
U rpaUKoOB, 1€JIaTh BBIBOJIBI 10 PE3YyJIbTaTaM UCCIIECIOBAHUS;

— IIPOBOJUTH KOCBEHHBIE H3MEPEHUs] (PU3NYECKUX BEIUYUH (yAeJibHas TEIJIOEMKOCTh
BEILIECTBA, CONPOTUBJIICHUE IIPOBOJAHMKA, pa- 00Ta U MOIIHOCTH JJIEKTPUUYECKOIO TOKA):
IUIAHUPOBATh  U3MEPEHMsI, COoOUpaTh HKCIEPHMEHTAJIbHYIO YCTAHOBKY, CIEIys
NPEUIOKEHHON HHCTPYKLIMHU, U BBIYNCIIATH 3HAYEHUE BEJIMUNHBI;

— co0r01aTh NIpaBUila TEXHUKU O€30MacHOCTH MpU padoTe ¢ JabopaTOpPHBIM 000pPYI0BAHUEM;

— XapakTepu3oBaTh MPUHIUNBI JAEUCTBUS H3YUYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTpPOHCTB € Oomopoi Ha HX omnucaHus (B TOM 4YMCJIE: CHCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIEPMETP, BOJIBTMETP, CUETUHK DIIEKTPUUECKON SHEPTHUH,
BJIEKTPOOCBETUTEbHbIE MPUOOPHI, HarpeBaTesbHbIE JJIEKTPONPUOOPHI (MIPUMEDPHI),
SJIEKTPUYECKUE MPEIOXPAHUTEIIN; DIEKTPOMArHUT, OJJIEKTPOJBUTATEIb MOCTOSHHOTO
TOKa), HCIIOJIB3Yysl 3HAHUS O CBOWCTBax (PU3MUECKUX SBJICHUM W HEOOXOIUMBIE
(uznueckue 3aKOHOMEPHOCTH;

— pacmno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOUCTBA U U3MEPUTENIbHBIE TPUOOPHI 110 CXEMaM U
CXEMaTUYHBIM PUCYHKaM (KUJIKOCTHBIH TE€PMOMETpP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JIBUTATE€Ib BHYTPEHHErO CrOpaHUs, »JJIEKTPOCKOIl, PEOCTaT); COCTABISAThH CXEMBbI
AJIEKTPUYECKUX LENeH ¢ MOCae1I0BaTeIbHBIM U HapajleIbHbIM COeUHEHUEM 3JIEMEHTOB,
paznuyas yCJIOBHbIE 0003HAUYE€HUS AJIEMEHTOB JIEKTPUUECKUX LIETIei;

— NPUBOAUTH MPUMEPHI/HAXOIUTh HHPOPMAIIMIO O MPUMEPAX MPAKTHUECKOTO MCIOIb30BAHUS
(U3MYeCcKUX 3HAHMM B TOBCEJHEBHOW JKM3HU JUIsl OOecrieueHHus Oe30MacHOCTH MpHU
oOpamieHun ¢ TpUOOpaMH U TEXHHUYECKUMH YCTPOWCTBAMHU, COXPaHEHHUS 3I0POBbS U
COOJIIOIEHUSI HOPM 3KOJIOTMYECKOro MOBEACHUS B OKPY KaIOIIEeH cpeae;

— OCYILECTBJISITh IMOUCK MHMOpManuu (U3NYECKOro cojaepkaHus B ceTu MHTepHeT, Ha
OCHOBE MMEIOIINUXCS 3HAaHUN U MYTEM CpaB- HEHMs TONOJHUTEIbHBIX UCTOYHUKOB BBIJCIISATh
MH(pOpMALNIO, KOTOpasi SABJISETCS MPOTUBOPEUUBOM WIIM MOXKET ObITh HEJIOCTOBEPHO;

— HCIIOJIB30BAaTh IPU BBINOJIHEHUN YYEOHBIX 3aJaHUU HAYyYHO-TONYJSPHYIO JIUTEPATYpPY



(usnueckoro coaepxkaHusi, CIpaBOYHbIE MaTepHUalibl, pecypchl cetu MIHTepHeT; BiIaaeTh
npuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa, HOpeoOpa3oBaHus HWHOOpPMAIIUM U3 OJHOU
3HAaKOBOW CUCTEMBI B JPYIyIO;

— co3aaBaTh COOCTBEHHbIE IIMCbMEHHBIE W KpAaTKHE YCTHbIE COOOIIEeHUs, 0000mmas
MH(OPMALIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3HUYECKOI'0 CONEPIKAHUS, B TOM YUCIIe Iy OJIUYHO
NPEACTaBIATh PEe3yJbTaThl MPOEKTHON WIIM MCCIIENOBATENIBCKON AESATEIbHOCTH; IPU 3TOM
IPAaMOTHO HCIIOJIB30BaTh WM3YUYCHHBIW MOHATUMHBIA anmapar Kypca (U3HKH, CONMPOBOXKIATH
BBICTYIICHUE IIPE3CHTALUEH;

— [OpU BBINOJHEHUHU YYEOHBIX IPOEKTOB W HCCIEAOBAaHUN (PU3HMYSCKUX IIPOIECCOB
pacrnpenesnsaTe OO0s3aHHOCTH B I'pyINe B COOTBETCTBUM C IIOCTABJICHHBIMM 3aJadyaMH,
CJIEUTH 32 BBINOJIHEHUEM IIJIaHA JEHUCTBUI U KOPPEKTUPOBATH €r0, aIEKBATHO OLICHUBATh
COOCTBEHHBIM BKJIaJ B JEATEIbHOCTh TIPYIIbI; BbICTpaUBaThb KOMMYHHUKAaTHBHOE
B3aMMOJCHUCTBHE, IPOSBIISS TOTOBHOCTh pa3peniaTh KOH(PIUKTHI.

9 KUIACC

[IpenmeTrHble pe3ynbpTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)kaTb CHOPMHPOBAHHOCTH Yy
00y4aroLUXCsl YMEHUI:

— HCIIOJIb30BaTh TMOHSTHS: CHUCTeMa OTcuéTa, MaTepUalibHasi TOYKa, TPaeKTOpHs,
OTHOCHUTEIBHOCTh MEXaHHUYECKOI'0 IABIOKEHHS, Nie- (opmanus (yrpyras, IacTHYecKas),
TpEeHUE, IEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTD M MEPErpy3KH; HEHTP THKECTH;
a0COIOTHO TBEPAOE TEINIO, LEHTP TSHKECTH TBEPIOIrO Tejla, PABHOBECHE; MEXAaHHUYECKHE
Kosie0aHus U BOJIHBI, 3BYK, HH(PPaA3BYK U YJIbTPa3BYK; AJIEKTPOMAarHUTHBIC BOJIHBI, IITKaJIa
3JIEKTPO-MarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAaTbHO30PKOCTh, CLIEKTPHI HCITYCKAaHUS
Y TIOTJIONIEHHUST; albda-, 0eTa- U raMMa-U3JTydSHHS, U30TOMI, siICpHAsi SHEPTreTHKA;

— PpasnuyaTth SIBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIUHEWHOE IBUKCHUE,
PaBHOYCKOPEHHOE IIPSMOJIMHEHHOE IBHKEHHE, CBOOOJIHOE IaJICHHE TEJI, paBHOMEPHOE
JIBMKEHHE 10 OKPY>KHOCTH, B3aUMO/IEHCTBHE TEJI, PEAKTUBHOE JBUKEHUE, KOJIebaTeIbHOE
JBIDKEHHE (3aTyXalollle U BBIHYXJECHHbIE KOJIeOaHUs1), PE30HAHC, BOJHOBOE JIBHKEHUE,
OTpa’kKeHHE 3BYyKa, MPSIMOJIMHEHHOE pacpOCTpaHEHUE, OTPaKEHHE U NIPEeJIOMIIEHUE CBETa,
MIOJIHOE€ BHYTPEHHEE OTPAKEHHE CBETA, PA3JIOKEHHE OEJI0TO CBETaB CIIEKTP M CIOXKEHHE
CIICKTpaJIbHBIX IBETOB, AUCICPCHUA CBCTA, CCTCCTBCHHAA PAJUOAKTHBHOCTb, BOSHUKHOBCHHEC
JIMHEWYaTOro CIIEKTpa U3JIyYEHHsI) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBICHUE;

— pacrio3HaBaTh IPOSIBJICHUE W3YUYE€HHBIX (PU3MYECKHUX SIBJICHUU B OKpYy’Karollem Mupe (B
TOM YUCIIC (1)I/I3I/I'-IGCKI/IG SIBJICHUA B IIPpU- pOAC: NPUIIMBBI U OTJIMBBI, ABMKCHHC IIJIAHCT
ComHeuHou CHUCTCEMBbI, PCAKTUBHOC ABHWKXCHHEC JXHUBBIX OPraHM3MOB, BOCIIPUATHUC 3BYKOB
JKUBOTHBIMH, 3EMIJIETPSCEHUE, CEHCMHMYECKHEe BOJIHBI, I[yHaMH, 53XO, I[BETa TeJl,
ONTHYECKUE  SBJECHUS B  MpUpoOAE, OHOJOrHYecKoe  JSWCTBHE  BUJIUMOTO,
YIABTPa(rOJIETOBOTO U PEHTT€HOBCKOTO U3JIyUYE€HUI; €CTECTBEHHBII paJMOaKTUBHBIN (HOH,
KOCMHYECCKHUE JTYy4YH, PAIHOAKTUBHOC MH3JIYUCHUC IIPUPOJIHBIX MHHCPAIOB, HeﬁCTBHe
PalMOAaKTUBHBIX U3JIy4Y€HUN Ha OpPraHu3M 4YeJOBeKa), IPU 3TOM MEPEBOIUTH MPAKTUUECKYIO
3aja4y B y4eOHYIO0, BBIJICIISITh CYyIIIECTBEHHBIC CBOMCTBA/TIPU3HAKHN (PU3NUECKUX SIBICHUH;

— ONHUCHIBATh U3YUYEHHbIE CBOWCTBA Tel U (PpU3UYECKUE SIBICHUS, UCTIOIB3Ys (QU3NUECKUE
BEJIMYUHBI (CpeIHssI U MIHOBEHHas CKOPOCTh Tejla MPU HEPABHOMEPHOM JIBHIKECHUH,
YCKOpEHHE, IepEeMEIIeHHE, ITyTh, YII0Bask CKOPOCTh, CHJIa TPEHUS, CUJIa YIIPYTOCTH, CHUJIa
TSOKECTHU, YCKOPCHUC CBO60)IH01"0 nmaacHus, BE€C TCjia, UM- IIYJIbC TECJIa, UMITYJIBC CHJIBI,
MeXaHW4decKass padoTa W MOIIHOCTH, NMOTCHIUAIbHAsI SHEPrus Teja, MOJHSITOrO Hal
IIOBCPXHOCTBIO 3CMJIM, IMMOTCHIHAJbHAaA OSHCPTUS cxaTom OPYKUHbI, KHHCTHUYCCKAsA
OHCPI'Us, IMOJHAA MCXaHHUYCCKaAs SHCPrusd, rnepuosa U 4acrora KOHC6aHHﬁ, JJINHAa BOJIHBI,
TPOMKOCTB 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKAa3aTeJIb IIPEJIOMIICHUS CPEIbl); TIPU
ONMCAaHWM IIPABUIIBHO TPAKTOBAaTh (DU3MYECKHUIA CMBICI HCIIOJIb3yEeMbIX BEJW- YHH,
0003HAYEHNSI M €NUHUIBI (PU3NUECKUX BEIWYNH, HAXOIHUTH (OPMYIIBI, CBSI3BIBAIOIIHNE



TaHHYIO0 (PU3HUYECKYIO BEIIMYMHY C IPYTMMH BEJIUYMHAMH, CTPOUTH IpadUKN U3yUESHHBIX
3aBUCUMOCTEH(U3NIECKUX BEITUYHH;

— XapakKTepu30BaTh CBOMCTBA TeJl, (PM3NYECKHUE SIBIICHUSI U IPOLIECCHI, HCITOIb3Yys 3aKOH
COXpaHEHUsI PHEPrUH, 3aKOH BCEMHUPHOI'O TATOTCHUS, MPUHLHI CYIEPHO3UIUHN CHII,
MPUHIMI OTHOCUTEIbHOCTH ['anmmies, 3akoHbsl Hpl0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCA,
3aKOHBI OTPAKEHUS U IPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHHUS 3aPsTOBOTO U MaCCOBOTO
YHCeJl MPH SIICPHBIX PEaKIUsIX; IPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA U
3aIlMCHIBATh €0 MAaTEMAaTHYECKOE BEIPAKEHUE;

— OOBSICHATH (PU3NYECKHUE TTPOLIECCHI M CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYaIui
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH MPUYUHHO-CICICTBEHHBIC CBS3H,
CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX IIAarOB C ONOPON Ha 2—3 U3YUEHHBIXCBOMCTBA
(bu3zndecKux sBICHUN, PU3NISCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

— peuiate pacu€THbIe 3a7add (OMHUpAIOIIHEcs] Ha CHUCTEeMYy U3 2— 3 YypaBHCHHUN),
HUCTIOIB3YySl 3aKOHBI M (OPMYJIBI, CBS3BIBAIOIIME (U3MYECKUE BEIMYHMHBI: HAa OCHOBE
aHaJIM3a YCJIOBUSI 3aJ1a4M 3alMChIBAaTh KPATKOE YCJIOBHE, BBISIBIIATH HEIOCTAIOIINE HIIH
M30BITOYHBIC JaHHBIC, BHIOMpATh 3aKOHBI M (OPMYJIBI, HEOOXOAUMBIC IJIsI PEIICHHS,
MMPOBOJIUTH PACYETHI U OIEHUBATH PEATTMCTUYHOCTH MOJIYYCHHOTO 3HAUYCHUS] (PU3NICCKOU
BEJIMYHHEI,

— pacrio3HaBaTh IIPOOJIEMBI, KOTOPBIE MOYKHO PELIUTH ITPH TMTOMOITU(PHU3ZNIESCKIX METOJIOB;
WCIIOJNB3Ys ONMHMCAHUE WCCIEAOBAHUS, BBIICISATH MPOBEPSIEMOE IMPEIOI0KEHHE, OLICHUBATH
MPaBWIBHOCTD TOPSZKAa MPOBEACHUS HCCIEJIOBAaHUSA, NeJaTh BBIBOJABI, MHTEPIPETUPOBATH
pe3yabTaThl HAOIIOICHUH U OTIBITOB;

— IIPOBOJIUTH OMBITHI IO HAOIIOACHUIO (PU3UYECKUX SIBIICHUH NN (PU3NUECKUX CBOMCTB Tel
(n3yueHue BTOpOTO 3aKkoHa HBIOTOHA, 3aKOHA COXPAaHEHUS HHEPTUU; 3aBUCHUMOCTH
nepuoaa KojieoaHnum

MPY>)KHHHOTO MAasTHHKAa OT MAacChl Tpy3a M JKECTKOCTH TIPYKHHBI U HE3aBUCHMOCTH OT
aMIUTUTYAbl MaJbIX KoJeOaHUM; NPsIMOJIMHEHHOE pacHpOCTPAaHEHHE CBETa, pa3JIOKEHUE
0esloro cBeTaB CIEKTP; M3Y4YEHHE CBOWCTB HM300pakeHUs B IJIOCKOM 3€pKajie U CBOICTB
n300paxkeHusl MpeaMeTa B coOuparolleld JMH3e; HaOJI0/IeHHE CIUIOMIHBIX U JIMHEHYaThIX
CIIEKTPOB M3JIYYEHHS): CAMOCTOSITEIbHO COOUpAaTh YCTAaHOBKY W3 H30BITOYHOrO Habopa
000pyIOBaHUS; ONTMCHIBATH XOJ OIBITA U €r0 Pe3yJIbTaThl, (POPMYIIHMPOBATH BHIBOIBI,

— MPOBOJUTH MPHU HEOOXOTUMOCTH CEPHIO MPSIMBIX H3MEPEHH, OTIPENIEIIsisl CpeHee 3HAaUeHUE
n3MepsieMor BeIMYUHBI ((POKYCHOE PacCTOSIHUE COOMpPAroIeil TMH3bI); 00OOCHOBBIBATh BHIOOD
croco6a U3MepeHus/u3MEPUTENBHOTO MTPUO0oPa;

— TIPOBOJIUTH HCCJEAOBAaHUE 3aBUCUMOCTEH (PU3NUECKHUX  BEJIMYHMH C HCIOJIb30BaHUEM
NPSIMBIX U3MEPEHUH (3aBUCUMOCTh MMYTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBI)KEHUU 0e3
HavaJbHOH CKOPOCTH, IepruoAa KOoJICOaHW MaTeMaTHYeCKOro MasTHHUKAa OT JUIMHBI HUTH,
3aBUCHMOCTH YIJIa OTPaXEHUs CBETa OT yIyla TaJACHUsS W yria TPEJIOMIICHHS OT yIJya
TaJIeHHs]): TUTAHUPOBATh UCCIIEIOBAHNUE, CAMOCTOSATEIIBHO COOMpPaTh yCTAaHOBKY, (PUKCHPOBATH
pe3yabTaThl MOJYYeHHOM 3aBUCUMOCTH (U3MYECKUX BEIMYMH C YYETOM 3aJaHHOM
MOTPEIIHOCTH U3MEPEHUN B BUJE TaONMI] U IpadUKOB, JI€JaTh BBIBOJBI MO pe3yjbTaTaM
HCCIIeIOBAHUS;

— TMPOBOJIUTH KOCBEHHBIE H3MEpEeHUs (UZMUYECKUX BEIUYUH (CpEelHssI CKOPOCTb H
YCKOpE€HHE Tela MPU PaBHOYCKOPEHHOM JBUKEHHUH, YCKOpPEHHE CBOOOJHOTO MajeHus,
KECTKOCTh TPY>XHUHBI, KOIDOHUIIMEHT TPEHUsI CKOJBXKEHHs, MEXaHHYecKass padora u
MOIITHOCTb, YaCTOTa M MEPHOJI KOJeOaHN MaTeMaTHYEeCKOTOH MPYKHHHOTO MasiTHUKOB,
ONTHYECKAasl CHJIa COOUpArOIIel JUH3bI, PAMOAKTUBHBIN (DOH): TIJIAHUPOBATH U3MEPEHUS;
coOupaTh OKCIIEPUMEHTAJbHYIO YCTAaHOBKY M  BBIINOJHATH HM3MEPEHHUS, CIEeAys
MPEUIOKEHHONW WHCTPYKIIUHM; BBIYHUCISITH 3HAYCHHE BEJIWYUHBI W aHAIM3UPOBATH
MMOJIy4YEHHBIC PE3yIbTaThl;

— co0JroAaTh MpaBuiia TEXHUKUA O€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM 000pPYIOBAaHUEM;

— pa3iuyaTh OCHOBHBIC MPU3HAKKM H3YyYEHHBIX (U3MUECKUX MOje- JieH: mMaTepualibHas
TOYKa, a0COJIIOTHO TBEPIOE TEJO, TOUYCUHBIH UCTOYHUK CBETA, JIy4, TOHKas JIMH3A,



IUIaHEeTapHas MOJIEJIb ATOMa, HyKJIOHHAsi MOJEJIb aTOMHOIO 1pPa;

— XapakTepu30BaTh MNPUHIUNBI JACUCTBUS H3YUYEHHBIX TMPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOI Ha UX ONMUCAHUA (B TOM YMCIIE: CHUIOMETP, AJATUYMKH IOJIOKEHMUS,
paccTosIHUA U YCKOPEHHS,

pakera, 3X0J0T, OYKH, IIEPUCKOIIL, (poToarnmapar, ONTHYECKUE CBETOBO/IbI, CIIEKTPOCKOII,
JIO3UMETpP, KaMepa BuiibcoHa), UCTIONB3Ys 3HAHUSI O CBOMCTBaX (DM3WUECKHUX SIBIICHUU U
HeoOXoauMbIe (PU3UICCKUE 3aKOHOMEPHOCTH;

— HCHOJIL30BAaTh CXEMbl U CXEMAaTUYHBIC PUCYHKH HU3YUYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTEJIbHBIX MNPHUOOPOB M TEXHOJOTMYECKHUX MPOLIECCOB MPHU PEIIEHUH Yy4eOHO-
MPaKTUYECKUX 3aJay; ONTHYECKHE CXEMBbI JJIs MOCTPOCHUS H300pak€HUMl B IIJIOCKOM
3epKajie U COOUparoIIeH TUH3E;

— MPUBOJUTH TIPUMEPBI/HAXOAUTh UHGOPMAIIUIO O TIPUMEpPaX MPAKTHYCCKOTO UCIIOIb30BAHUS
(usznyecknux 3HAHWW B TIOBCEAHEBHOM KU3HM JUIsi oOecrnedeHUs: O€30MacHOCTH IpU
oOpaiieHuu ¢ MOpudopaMu U TEXHUYECKMMH YCTPOHCTBAMM, COXPAHEHHUsS 3/I0POBbS U
COOJTIOJIEHUSI HOPM 9KOJIOTUUECKOT0 TTOBEICHUS B OKPYKAIOIIEH Cpejie;

— OCYIIECTBIISITh TNOWCK WHMOpManmu (HU3NIECKOro coJepkaHus B ceTtu HHTepHeT,
CaMOCTOSITEIbHO (POpMyIUpysi TMOUCKOBBIM 3ampoc, HAXOAUTh IIyTH ONpeAeSICHUS
JIOCTOBEPHOCTU MOJYYEHHOW WHQPOpMAIUM HAa OCHOBE UMEIOIIUXCS 3HAHUW U
JIOTIOJIHUTEJIbHBIX UCTOYHUKOB;

— HWCMOJIb30BaTh MPU BBITIOJIHEHUN YYEOHBIX 3aJlaHUN HAYYHO-TIONMYJISIPHYIO JIUTEPATypPy
(puzmgeckoro cojyepikaHusl, CIPaBOYHBIC MaTEPHUAIIbI, pECYpChl ceTu VIHTEepHEeT; BIIageTh
npuéMaMu KOHCIICKTUPOBAHHUS TEKCTa, MOpeodpa3zoBanuss HWHOOpPMAIIMK W3 OJHOU
3HAKOBOH CHUCTEMBI B APYTYIO;

— co3/aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE MH(OpMalUM M3
HECKOJIbKUX WUCTOYHHKOB (PU3UUYECKOTO COJICPKAHUS, IMMyOJUYHO TPEJICTABIATh PE3yIbTAThI
MPOEKTHOW WJIM MCCIIEIOBATEILCKON AEATEIbHOCTH; TMPH STOM TPAMOTHO HCIIOJIb30BATh
W3yYEeHHBIH TOHITUUHBIA ammapar Hu3ydyaemMoro pas3- Jaena (U3UKH MU COIPOBOXKIATH
BBICTYIUICHUE TIpE3eHTaIMelc yuéToOM 0COOEHHOCTEH ayAMTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IVTAHMPOBAHUE

Txaace (68 4, u3 HuX 1 4 — pe3epBHOE BpeMsi)

HayKa o mpupoje
2w

npupojie. SIBnenus
npuposl. dusznyeckue
SIBIICHUS:
MEXaHU4YECKHE,
TEIUIOBBIE,
3JICKTPUYECKUE,
MarHuTHbIE, CBETOBLIE,
3BYKOBBIE

XUMu4YecknuMHu npeBpamenusiMu (MC — xumus).
Pacno3znaBanue u kiaccupuranus GU3NIECKAX
SIBJICHHI: MEXaHUYECKUX, TCIIJIOBBIX,
3JIEKTPUYECKUX, MArHUTHBIX U CBETOBBIX.
Ha6monenuve n onucanve GuU3NYeCKUX SIBICHUN

i DJIeKTPOHHbIE
TemaTuueckuii OcHOBHOE Coepsanmue OcHOBHBIE BH/BI 1eATeILHOCTH z'llauufxcsn (poBhIe
0.10K, Tema (na ypoBHe yueGHbIX neiicTmii)l
o0pa3oBaTebHbIE
pecypchl)
Pazen 1. ®u3uka u €€ posib B MO3HAHUH OKpY»Kawiero mupa (6 1)
®uszuka — dusznka — HayKa o BrisiBrieHue paznuunii Mex1y GU3MUYECKUMU U https://resh.edu.ru/subject

/lesson/2603/start/

https://resh.edu.ru/subject
[lesson/2602/start/

dusnueckune
BeJINYHNHBI

2w

dusznueckne
BEJIMYUHEI. MI3Mepenue
(hU3MYECKUX BEJINYHH.
duznueckre NpuOOPBHI.
[Torpemnocth
U3MEPEHUI.
MexayHapoaHas
cucTeMa eJIMHUIL

Omnpenenenne MEeHbl IEICHHUS IIKaJIbl H3MEPHUTEIHHOTO
npubopa. M3mMepeHne TMHEHHBIX pa3MepoB Tel U
MIPOMEXXYTKOB BPEMEHH C yUETOM MOTPEIIHOCTEH.
W3mepenne o0bEMa KUIKOCTH M TBEPAOTO Teja.
Usmepenne temnepatypbl IPH MOMOIIH JKHUJKOCTHOTO
TEPMOMETpPA U JTaTYNKA TEMIIEPATYPHI.

BrImonHeHNe TBOPYECKUX 3aJaHHUN MO MOMCKY CIOCOOOB
M3MEpEeHHs] HEKOTOPHIX (PU3NIECKUX XapaKTePHCTHK,
HaIpUMep pa3MepoB MaJIbIX 0OBEKTOB (BOJIOC,
MPOBOJIOKA), YIAJIEHHBIX 00BEKTOB, OOIBIITNX
paccTOSHUHN, MaJIBIX IIPOMEKYTKOB BPEMEHH.
OOcyxkIeHue MpearaeMbIX CIIoCOO0B

https://math7-vpr.sdamgia.ru/



https://resh.edu.ru/subject/lesson/2603/start/
https://resh.edu.ru/subject/lesson/2603/start/
https://resh.edu.ru/subject/lesson/2602/start/
https://resh.edu.ru/subject/lesson/2602/start/
https://math7-vpr.sdamgia.ru/

EctecTBeHHO- Kak ¢usmuka n npyrue BriasmkeHne TUTIOTE3, OOBICHSIIONIUX TTPOCTHIC
HAY4YHBIIl MeTOJl | €CTECTBEHHBIC HAyKH SIBJICHUS, HATIPUMED:

MO3HAHHA U3YYaAIOT MPUPOIY. — MOYEeMYy OCTAHABIMBACTCS JABIIKYILIEECS IO
(2 u) EcrecTBeH- 5 TOPU30HTAIBHON MOBEPXHOCTH TEIO; )

HO-HAY4YHBII METOJI — T0YeMY B KapKyIO MTOTOIY B CBETIION OJIekK/Ie

MO3HAHMUSA: npoxJjajHel, YeM B TEMHOM.

HabI0cHNE, [IpennoxkeHue crmoco0OB MPOBEPKHU TUIIOTE3.

MOCTAaHOBKA HAYYHOTO IIpoBeaeHue uccieg0BaHus 1Mo npoBepKe Kakou-110o0

BOIIPOCA, BBIABUKEHUE THUIIOTE3bI, HAIIPUMEP: JaJIbHOCTH ITOJICTA IIaprKa,

TUNIOTE3, SKCIICPUMEHT OymEeHHOI0 TOPU30HTAJIBHO, TCM 6OJ'ILIHC, qcM

0 IPOBEpKE IHIIOTES, 0oubIIIe BHICOTA ITyCKa.

00OBsICHEHUE [TocTpoenue npocTerImx Moaese (HU3NISCKUX

Ha0II01aEMOT0 SIBJICHUH (B BUJE PUCYHKOB WJIM CXEM), HallpuMep

spraenus. Onucanue MajJicHue IpeaMeTa; IpPsIMOJTUHEHHOEe

(bu3nUeCcKux SBICHUN C pacupoCTPaHCHNUE CBETA

HOMOIIBIO MOJIENIEN

Paznen 2. [lepBoHauabHbIe CBeIeHNUsI 0 CTPOEHUH BemlecTBa (5 1)
Crpoenne ATOMBI M MOJEKyJBI, X | HaOmroneHue n nHTEpIIpeTanus ONbITOB, https://resh.edu.ru/subject/le
BelllecTBA pasmepsbl. OMBITHI, CBUJICTENTLCTBYIOIIUX 00 ATOMHO-MOJIEKYISIPHOM sson/1533/start/
(19) JIOKA3BIBAIOIIIC CTPOCHHUU BEIECTBA: OMBITHI C PACTBOPCHUEM

JIMCKPETHOE CTPOSHUE Pa3IMYHBIX BEMIECTB B BOJIE.

BEIIIECTBA OrieHKa pa3MepoB aTOMOB M MOJIEKYJI C UCTIOJIb30BAHUEM
¢dhoro- rpaduii, mOITy4YEHHBIX HA ATOMHOM CHIIOBOM
mukpockorie (ACM).

Omnpenenenne pa3MepoB MaJIbIX TEJI.
JABuxkenune JIBM>KeHue YyacTull Hao0moneHue u 00bsicHeHHE OpPOYHOBCKOTO JIBHMIKCHUS

H B3anuMojei-
CTBHE YACTHIL
BellleCTBA
(249)

BetiecTBa. CBS3b
CKOPOCTHU JIBH)KCHHUS
YaCTHIL C
TEMIIEpaTypoil.
BpoyHoBckoe
newxkenue. nddysus.
BzanMmoericTBrue yacTuIl
BEIIIECTBA: MPUTSIKEHNE
W OTTAJIKUBAHHUE

U siByicHUs: quddy3uu.

[IpoBeaeHue u 00BICHEHHUE OIMBITOB O HAOIIOICHUIO
TEIJIOBOrOPACIIUPEHUS Ta30B.

[IpoBeaeHue 1 0OOBICHEHNUE OMBITOB IO
00HAPYKEHUIO CUIIMOJICKYJISIPHOTO MPUTSIKEHUS

Y OTTaJKUBAHUS



https://resh.edu.ru/subject/lesson/1533/start/
https://resh.edu.ru/subject/lesson/1533/start/

ArperatHbie ArperaTHbie Ornucanue (¢ UCIOJIB30BaHUEM MPOCTHIX MOJEIEH)
COCTOSTHUSA COCTOSIHHSI BEIIECTBA: | OCHOBHBIXPA3JIUYHI B CTPOCHUH Ta30B, KUIKOCTSH U
BelllecTBa CTPOCHUE ra3os, TBEPJIBIX TEI.
(2 4) KUIKOCTEH U OOBsgcHeHrEe MaJlOl COKMMAEeMOCTH JKHAKOCTEH U
TBEPIBIX TBEPIBIX TEJ, 0ONBITON CKUMAEMOCTH Ta30B.
(KpHCTAINTHIECKHX ) OObsicHeHNE coXpaHeHUs (POPMBI TBEPIBIX T U
Ten. B3anMocBs3b TEKYUYECTHKUIKOCTH.
MEXIy CBOHCTBaMU [IpoBeaenme ONMBITOB, JOKA3BIBAIOIINX, YTO B TBEPAOM
BEIIECTB B Pa3HbIX COCTOSIHMH BOJBI YaCTUIIBI HAXOASTCS B CPEAHEM Jabllie
arperaTHBIX JOpyTr OT JIpyra(IIOTHOCTh MEHBIIE), YeM B YKHUKOM.
COCTOSIHUSIX Y MX YcTaHOBJIEHUE B3aMMOCBSI3H MEXIY OCOOCHHOCTSIMU
aTOMHO- arperaTHbIX COCTOSIHHM BOJIbI M CYIIIECTBOBAHHEM BOJIHBIX
MOJICKY IS PHBIM opraan3moB (MC — Ouonorus, reorpadusi)
CTPOCHUEM.
Ocobennoctu
arperaTHbIX
COCTOSTHUM BOJIBI
Paznen 3. [IBm:kenne u B3aumoaeiicreue e (21 )
Mexanuieckoe MexaHnngeckoe HccnenoBanne paBHOMEPHOTO IBIIKCHHS U OTIpeesIeHUue https://edu.skysmart.ru/hom
ABUKeHue (3 1) JIBHKEHHE. €rONPU3HAKOB. ework/new?subject=6
PaBHOMEpHOE 1 HabnroieHne HepaBHOMEPHOTO JBUKEHUS U https://resh.edu.ru/subject/le
HEpPaBHOMEPHOE ompeJie/IeHUEe erOOTINYHI OT PABHOMEPHOTO JIBHIKCHHUSI. sson/1488/start/

JABUKCHHUC. CKOpOCTL.

Cpenusisi CKOpPOCTh IIPU

HE- paBHOMEPHOM
nBmkeHnn. Pacuér
IyTH U BPEMEHHU
JIBUKEHUS

Pemenue 3aga4 Ha onpeneseHUE MyTH, CKOPOCTH U
BPEMEHUPABHOMEPHOI'O JIBUKECHUS.

AHanu3 rpa)KoB 3aBUCUMOCTH TYTH M CKOPOCTH OT
BPEMEHU

Nuepuus,
Macca,
IUIOTHOCTH

(4 )

SIBnenue nHepUMU.
3aKOH MHEPLHH.
Bzaumopeiicteue
TeJ KaK MpUIrHa
W3MEHEHHSI CKOPOCTH
JIBDKEHUS TEJT.
Macca kak Mepa
WHEPTHOCTHUTEA.
[InoTHOCTE BemiecTna.
CBsI3b IIJIOTHOCTH C
KOJINYECTBOM
MOJIEKYJI B €JJUHUIIC

OOBsicHEeHHE U TPOTHO3UPOBAHHE SIBICHHH,
00YCJIOBJICHHBIX MHEPIIMEH, HAIPUMEDP: YTO MPOUCXOIAUT
MPU TOPMOKECHHUH HIIM PE3KOM MaHEBpEe aBTOMOOWIIS,
MMo4YeMy HEBO3MOKHO MTHOBEHHONPEKPATHUTH JBHKEHHE Ha
BEJIOCUIIE/IC WJIK CaMOKaTe U T. 1.

[IpoBenenne ©  aHaiau3  OMNBITOB, JEMOHCTPUPYIOLIUX
W3MECHEHHE CKOPOCTH [IBHOKCHHS Tella B  pe3yJbTaTe
JICCTBUSL HA HETO JIPYTUX Tel.

Pemenwne 3amag Ha omnpeneneHre Macchl Tela, ero oobréma
UIUIOTHOCTH.

IIpoBeneHne U aHanu3 ONBITOB, JIEMOHCTPHUPYHOLIHUX
3aBUCUMOCTb U3MEHEHHUSI CKOPOCTH Tejla OT €ro Macchl IpH

https://edu.skysmart.ru/homew

ork/new?subject=6
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00BEMa BelecTBa

B3aUMOJICUCTBUM Tell. M3MepeHue macchl Tena
paznu4HbBIME criocobamu. OmnpenesieHue ILUIOTHOCTU Teia B
pe3yJibTaTe U3MEPECHUS €ro MacChl U 00bEMa

Cuia.
CHI

(14 )

Buabl

Cuna kak
XapakTepUCTHKa
B3aMMOJICHCTBHS TECII.
Cunita ympyTrocTH ¥ 3aKOH
I'yka. I3mepenue culibl ¢
TTOMOIITLI0 JUHAMOMETpA.
SIBneHnE TATOTCHUSI U
cuia Tsbkectu. Cuiia
TSDKECTH Ha JPYTUX
miIaHeTax. Bec temna.
HeBecomocTth. Clioxkenue
CUJI, HAIIPABJIICHHBIX 10
OJTHOM NPSAMOIL.
PaBHOAelicTBYIOIAsICHII.
Cuna tpenus. TpeHue
CKOJIBYKCHUS U TPSHUE
nokost. Tpenue B mpupone
U TEXHUKE

W3yuenne B3aMMOACHCTBUS KaK MPUYUHBI H3MEHCHHUS
CKOPOCTHUTENIA UITU €ro AeQOopMaLnH.

Ornrcanne peanbHBIX CUTYyaluii B3aNMOICHCTBHS TEIl C
IIOMOIIBIOMO/EIIEH, B KOTOPBIX BBOAUTCS IOHITHE U
n300pakeHNEe CUIIBI.

N3yuenue cunbl ynpyroctu. MccnegoBanue
3aBUCHUMOCTH CHJIBIYIPYTOCTH OT yAJMHEHUS
PE3MHOBOTO IHYPa WK NPY>KUHBI

(c mocTpoeHnuem rpaduka).

AHanu3 NpakTUYECKUX CUTYyaIdil, B KOTOPBIX
MPOSIBIISIETCSl NEHCTBUE CHJIBI yHIPYrocTH (YyNpyrocTthb
Msiua, KpOCCOBOK, BETOKAEpEBa U Ip.).

AHanu3 CUTyalUul, CBSI3aHHBIX C SIBJICHUEM TSATOTCHMUSL.
OOBsicHEHHE OPOUTATILHOTO JIBHIKCHUS TTAHET C
HCIIOJIb30BAHUEM SABJICHUA TAT'OTCHUA U 3aKOHA MHCPILIUU
(MC — actponomus). M3smepenue Beca Tena ¢ TOMOIIBIO
muHaMmomeTpa. OOOCHOBaHHE ATOTO CIIOCO0a M3MEPEHHS.
Ananmus u MOACIUPOBAHUC ABJICHUS HEBECOMOCTH.
DKCnepruMEHTANBHOE TOYyYCHHE IMpPaBHIIa CIOXKEHUS
CHWJI, HATIPABJICHHBIX BJOJIb OJHOU mpsiMoii. OmpenencHue
BEJINYMHBIPABHOICHCTBYIOMIEH CHIL.

N3ydenue cuiibl TpeHUS CKOIBKEHUS U CUIIBI TPEHUS
nokosi. MccienoBanye 3aBUCUMOCTH CUJIbI TPEHUS OT
CHJIBI JIABJICHUS U CBOMCTB TPYILUXCS IIOBEPXHOCTEM.
AHanu3  MpPaKTUYECKHX CUTyallhi{, B  KOTOPBIX
MPOSIBIISIETCST IE€MCTBUE CUIIBI TPEHUS, HCTIOJIB3YIOTCS
crocoObl €€ yMEeHblIlle- HUSI UM YBEJIUUYeHUs (KaTaHUue Ha
JbDKaxX, KOHbKax, TOPMOXKE- HHE  aBTOMOOWJIS,
HCMOJIb30BaHWE  MOAIIMIIHUKOB, IUJIaBaHME  BOJHBIX
KUBOTHBIX H p.) (MC — Ouomnorus).

Pemenwne 3agad ¢ ucronp3zoBanueM Gopmyn s pacuéra
CUJIBITAXECTHU, CUJIbI YIPYTOCTHU, CUJIBI TPCHUSA

https://math7-vpr.sdamgia.ru/

https://resh.edu.ru/subject/less

on/2600/start/

Paznen 4. laBienue TBEPABIX Tell, JKUAKOCTeH U ra3oB (21 v)
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JlaBieHue. JaBnenne. CriocoObI AHanu3 1 00bSCHEHHE OTIBITOB U MPAKTUICCKUX https://resh.edu.ru/subje
IMepenaua YMEHbBIIICHUS 1 CUTYaINil, B KOTOPBIX MPOSIBISICTCS CHIIA ct/lesson/2971/start/
AaBJIeHHSs YBEJIUYCHUS JaBJICHU. JTaBJICHUSI.
TBEPABIMH JlaBieHue rasa. OO0ocHOBaHME CITOCOOOB YMEHBIICHUS U YBEITUICHUS
TeJaMH, 3aBUCHMOCTD JaBJICHUS naBieHus. M3ydenne 3aBHCHMOCTH JTaBJICHHS ra3a OT
JKHKOCTSIMHA razaor oobéma u 00BéMa 1 TeMiiepaTypsl. M3yuenne ocobeHHOCTEH
U razamMu temmnepartypsl. [lepenaua nepeaayy JaBieHHUs TBEPABIMH TeIaMH, )KUAKOCTSIMH U
(3 1) JaBJICHUS TBEPIBI- MU razamu. OOOCHOBaHHE PE3yJILTATOB ONBITOB
TelaMu, KUIKOCTIMU U 0COOEHHOCTSIMU CTPOCHHMSI BEUIECTBA B TBEPJOM, JKUJIKOM
razamMu. 3akoH llackajs. u Fa3006pa3HOM COCTOSTHHAX.
[THeBMaTH4ecKue DKCcnepuMeHTaNbHOE JOKA3aTebCTBO 3aKOHA
MaIlInHbI ITackans. Pemienue 3a/1a4 Ha pacu€T JaBICHUS
TBEPAOIO TEJIa
JlaBienne 3aBUCUMOCTh JaBJICHUSI HccnenoBanyue 3aBUCUMOCTH JABJIEHUS JKUIAKOCTH OT https://math7-vpr.sdamgia.ru/
SKH/IKOCTH KUIKOCTH OT TJIyOUHBI [ITyOWHBI TOTPYKEHHUS W TUIOTHOCTH JKUIKOCTH.
(5 1) MOTPYKESHUSI. HaGimroienne n 00bsICHEHHE THIPOCTATHIECKOTO
I'mopocratuyeckuit rnapajgokcaHa OCHOBe 3akoHa [lackais.
mapajokc. N3ydenne cooOmIatonImXcst COCyI0B.
Coobmaromuecs cocynbl. | PemieHwe 3amad Ha pacyéT [OaBICHHS IKHUIKOCTH.
I'unpasnuueckue OOBbsicHEeHNE TPHHIWIA JEHCTBUS THIPABIMYECKOTO
MEXaHU3MBbI npecca.
AHanu3 1 00BsSCHEHUE MMPAKTUIECKUX CUTYyaIui,
JIEMOHCTPHUPYIOIIUX MPOSIBIICHUE JIaBJICHUS
YKUJIKOCTH ¥ 3akoHa [lackaisi, HampuMep MpoIeccoB
B OpraHu3Me Inpu riry0okoBojaHoM HeipsiHun (MC —
OMOJIOTHSI)
ATMocdepHoe Atmocdepa 3emin u DKCrepuMeHTaIbHOE 00HApYKEHUE aTMOCHEPHOTO
JAaBJIeHHe atMoc(epHoe JaBJcHUE. JlaBlieHust. AHaJIM3 U OOBSICHEHUE OIBITOB U
(6 1) [TpuumHBICYIIECTBOBAHHUS | TNPAKTUYECKUX CHUTYallMid, CBSI3aHHBIX C JIEHCTBUEM

BO3AYIIHOW 00OJOYKH
Seman. OneIT
Toppuuennu. U3mepenne
aTMOC(EpPHOTO JIaBJICHHUSI.
3aBHUCHUMOCTD
aTMoc(hepHOTroJIaBICHUS OT
BBICOTBI

HaJ YPOBHEM MODSI.
[Ipubopsr mnst u3mMepeHuUst
aTMOC(EPHOTO JAaBICHUS

aTMOC(EpHOTO JIaBJICHUS.

OOBscHEeHUE CyIIECTBOBaHUS aTMoc(epsl Ha 3emie U
HEKOTOPBIX TIAHETaX WM €€ OTCYTCTBUS HA APYTHUX
manerax u Jlyne(MC — reorpadust, aCTPOHOMHS ).
OOBsicCHEHNE U3MEHCHUS TIOTHOCTH aTMOC(hEpHI ¢
BBICOTOMHN 3aBUCUMOCTH aTMOC(EPHOTO JTaBICHUSI OT
BBICOTHI.

Pemrenue 3amgau Ha pacu€T atMochepHOro

nasienus. Mzyyenne ycrpoiictBa Gapomerpa-
aHepouja



https://resh.edu.ru/subject/lesson/2971/start/
https://resh.edu.ru/subject/lesson/2971/start/
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JeiicTBue JleficTBUE KUJIKOCTH U DKcnepuMeHTaNbHOe 00Hapy)eHue aeicTBus xuakoctu | https://edu.skysmart.ru/home
JKHAKOCTH M | Ta3a Ha MOTrpyXEHHOE B Y razaHa norpyk€HHOE B HUX TEJIO. work/new?subject=6
rasa HAa | HUX TeJo. Ornpenenenne BHITATKUBAIONICH CHIIBI, AEHCTBYIOIIEH
norpy:kéuHoe B | BpiTankuBaromas Ha TEeJ0, TOTPYKEHHOE B JKHIKOCTb.
HHUX TeJI0 (apxumenoBa) cuia. IIpoBenenue u 0OCyKI€HHUE OMBITOB,
(7 9) 3akoH Apxumena. JIEMOHCTPUPYIOIIUX 3aBUCUMOCTH BHITAIIKHBAIOIIEH
IImaBanwme Tedl. CHUTBI, JEUCTBYIOIIEH Ha TEJIO B )KUIKOCTH, OT 00BbEMa
BosayxonnaBanue MOTPYXEHHOM B KHUIKOCTh YaCTH TEJIau OT
IUIOTHOCTH >KUJIKOCTH.
UccnenoBanue 3aBUCUMOCTH Beca Tesla B BOAE OT
00bEManorpyXKEHHOM B KUJKOCTh YACTH Teja.
Peunrenue 3amau Ha nmpuUMEHEHUE 3aKOHA ApxXUMena |
ycinoBusl Tu1aBanus Ten. KoHcTpyupoBanue apeomeTrpa
WM KOHCTPYHMPOBAHUE JIOAKU W OomlpeneeHue eé
Tpy30II0IbEMHOCTH
Pa3nen 5. Pa6ora u moumHocTh. JHeprus (12 )
PaGora n | Mexanndeckas pabora. DKCIIEpUMEHTAIFHOE OIpEIeICHHEe MEeXaHHIeCKOH https://math7-vpr.sdamgia.ru/
MOIIHOCTH MouHoCTb paboThl CUJIBITSDKECTH TNPHU TMAJCHUHU Tejla U CHUJIBI
(3 u) TPEHHUS TIPH PABHOMEPHOM NEPEMEILEHUH Tela 1o
TOPU30HTAIBLHON TTOBEPXHOCTH.
Pacuér monHocTH, pa3BUBaeMoil Ipu NoABEME IO
nectHUIlE. Penienne 3a1aq Ha pacuéT MeXaHUYECKOM
paboThl 1 MOITHOCTH
IIpocTtsie [IpocThie MEXaHU3MBI: OrnpejiesieHUE BBIUTPHIIIA B CUIIE TTPOCTHIX
MeXaHU3MbI pbluar, 010K, HaKJIOHHAs MEXaHHU3MOB HaIllpUMepe phluara, MOJABMIKHOTO U
(5 1) IockocTh. [IpaBuiio HETOJIBUKHOTO OJIOKOB, HAKIIOHHOH THIIOCKOCTH.
paBHOBECHS pblyara. HccnenoBanue ycioBUs paBHOBECHS phblvara.
[pumeneHnue npaBuiia OOHapyXeHHe CBOWCTB IPOCTHIX MEXaHU3MOB B
paBHOBECHS phlyara K pPa3IMYHBIX UHCTPYMEHTAX U IMPUCTIOCOOJICHHUSIX, https://edu.skysmart.ru/ho
0710Ky. «3050TOE HCIIOJIb3YyEMBIX B OBITY mework/new?subject=6
MPaBUJIO» MEXaHUKH. U TEXHHKE, a TAK)KE B XXUBBIX opranuzmax (MC —
KII/I mpocthix OmostoTHs ). IKCIEPUMEHTATHHOE TIOKA3aTEIECTBO
MexaHu3MoB. [IpocTeie paBeHCTBa pabOT MPU MPUMEHEHUH MTPOCTHIX
MEXaHU3MBI B OBITY U MEXaHH3MOB.
Texuuke. Poruaru B Teje Omnpenenenue KII1/] HakTOHHON MJIOCKOCTH.
yesIoBeKa Peunrenue 3aj1au Ha MpUMEHEHUE TIpaBUIIa PABHOBECHUS
pbluara uHa pacuét KI1JI
Mexanuueckasi | Kunernueckas u DKCIIEpUMEHTAIIEHOE OIpe/IelIEHHEe U3MEHEHHUSI https://math7-vpr.sdamgia.ru/
IHEprus IMOTEHIIHAIbHAsI KHHETUYECKONHN MOTCHI[MAIbHON YHEPTUH TeJIa IPU €ro

(49

sHeprus. [Ipespamnienne

CKaThIBAHUM IO HAKJIOHHOMW IJIOCKOCTH. DOpMYJIHpPOBAHUE
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OJTHOTO BUJA
MEXaHUYECKOH PHEPTrUun
B Apyroil. 3akoH
COXpPaHEHHUS U U3MEeHe-
HUS DHEPTHH B
MEXaHHKe

Ha OCHOBE HCCIICJIOBAaHUS 3aKOHA COXPaHCHUS
MEXaHUYECKOW IHEPTHH.

OOcyxaeHre rpaHull MPUMEHUMOCTH 3aKOHa
COXpaHEHUSIPHEPTHH.

Pemenune 3agad ¢ UCIIONB30BaHUEM 3aKOHA
COXpaHCHUS SHCPTUHU

PesepBHoe Bpems (3 )

8 KJACC (68 u)

TemaTnueckui
0JI0K, TEMBI

OcHoOBHOe coaepkaHue

OcHoBHBIE BU/IbI eI TeJIbHOCTH
yJamuxcsi (Ha ypoBHe Y4eOHBIX
aelicTBUii)

Pa3znen 6. TensoBbie siBaenus (28 u)

Ctpoenue

H CBOJiCTBa

?fl;llseCTBa

OCHOBHBIE ITOJIOKEHUSI

MOJIEKYJIIPHO-
KAHETHUYECKOM

TEOPUU CTPOCHUS
BEIIECTBA.

Macca u pasMepbl aTOMOB

u MoJieKyJl. OIbITHL, TIOJI-
TBEPIKIAIONINE OCHOBHBIC

HOJIOKEHHUS  MOJIEKYJIAP-
HO-KMHETUYECKON TEOPHH.
Mogenu_TBEPAOrO, KHUIKOTQ
U Ta3000pa3HOTO COCTOSIHUN
BelecTBa. Kpucrammueckue
1 amop(HBIE TBEPIBIC TETA.
OO0ObsiIcCHEHNE CBOICTB
ra3oB, JXHJIKOCTEH U
TBEPABIX TEJI HA OCHOBE
TTOJIOKEHHUH
MOJISKYJISIPHO-
KUHETUYECKON TEOpHH.
CMmauuBaHue 1

KallUnJUIAPHBIC  ABJICHUA.
TeroBoe pacimpeHucu
C)XKaTue

HaOmronenne u uHTEpIpeTanust ONbITOB,
CBUJICTEIILCTBYIOIIUX

00 aTOMHO-MOJIEKYJIIPHOM CTPOEHHH BEIIECTBA: OMBITHI C
pac TBOPEHHUEM PA3IUYHBIX BEIIECTB B BOJE.

Pemienue 3aJla4 110 OUCHUBAHHUIO KOJIMYCCTBA aTOMOB HJIM
MOJICKYJ B €IUHUIIC 00BéMa BCIICCTBA

Ananu3  TEKCTa  JPEBHMX  aTOMMCTOB  (Hampumep,
¢parmenTa moomel Jlykpenus «O mnpupoje Bewei») ¢
M3JI0’)KEeHUEM 000CHOBAHUI aTOMHOH TUIIOTE3b]

(cmbiciioBoe | uTeHMe). OueHka yOeIUTENbHOCTH DTHX
obocHoBaHul OOBsICHEHHE OpPOYHOBCKOI'O JIBH)KCHHS,
saieHust U dy3un

M DPa3IUYMd MEXKJIy HHMH Ha OCHOBE IIOJIOKEHHH
MOJIEKYJISIPHO-KUHETHUECKOW TEOPUH CTPOCHUS BEIIECTBA.
OOBsgcHEHNE OCHOBHBIX Pa3IMuYWi B CTPOCHUHU Ta3OB,
JKUJKOCTEN U TBEPJBIX TEJ C UCIOJIB30BAHUEM

MOJIOKEHUH MOJIEKYJIIPHO-KHHETUYECKOW TEOPHH
CTPOCHHUS BEIIECTBA.

[IpoBeaenme ONBITOB MO BHIPAIIMBAHUIO KPUCTAIIIOB
MOBapeH- HOM COJIM WUJIU caxapa.

[IpoBenenne u 0OBSICHEHNE OTBITOB,

JIEMOHCTPHUPYIOIIUX KATUJUSIPHBIE SIBICHUS U

SIBJICHHE CMaYHBaHUSI.

OOBsAcCHEHNE PONU KalWUIIPHBIX SABICHUN I




[MOCTYIUICHUS BOABI B opranu3M pacteHuii (MC —
OuoJIOTHs).

HaOntonenue, npoBeeHrne U 0ObSICHEHHE OMBITOB 11O
HaOIIOJEHUIO TETNIOBOTO PACIIMPEHUS a30B,
KUIKOCTEH U TBEPIABIXTEI.

OObsicHeHUE COXpaHEeHU 00hEéMa TBEPIBIX TE,
TEKYUYECTHKHUAKOCTH (B TOM 4MCIIE, Pa3HULBI B
TEKY4YeCTH [UIsl Pa3HBIX’)KUIKOCTEH), IaBJICHUS
rasa.

[IpoBeneHue onbITOB, AEMOHCTPUPYIOIINX 3aBUCHMOCTh
JABJICHUS BO3JyXa OT €ro 00béMa M HarpeBaHUs WIIN

OXJIAXKACHUAI,

H UX OOBSICHCHHE Ha OCHOBE ATOMHO-MOJICKYJISIPHOI'O
Y4eHuUs, Ananm3 IIPAaKTHYCCKUX CHUTYyalluH, CBsI3aHHBIX
CO CBOMCTBaAMHUI'a30B, X KUJAKOCTCHU U TBEPABIX TCJI

TenaoBbie
NMPOLeCcCHI

(21 v)

Temneparypa. CBs3b
TeMIepaTypbl cO
CKOPOCTBIO TEILIOBOTO
JIBMDKCHUSI YaCTHII.

BuyTpenusis sHeprus.
Crioco0bI M3MEHEHHS
BHYTPEHHEH dHEPIUU:
TerIonepenada u
COBEpILIEHHE Pa0OTHI.
Buae! Teruionepenayu:
TETIJIONIPOBOIHOCTb,
KOHBEKITUS, U3ITydeHUE.
KonnuectBo
TEIUIOTHL. Y AelIbHast
TEIJIOEMKOCTh
BEIIECTBA.
TermioobMeH u
TEIJIOBOE
paBHOBECHE.
YpaBHeHue
TEIJIOBOro OajiaHca.
IImaBiaenue u
OTBEp/ICBAHUE
KPUCTAUTHIECKUX
BEIISCTB. Y AeIbHAs
TEIUIOTA ILIABIICHHUSI.
ITapooOpazoBanue

OO6ocHOBaHME MPABHII U3MEPECHHS TEMIIEPATYPHI.
CpaBHeHHE Pa3IMYHBIX CIOCOOOB U3MEPEHUS U
LIKaJl TEMIIPaTyphl.

Habnionenue u oObsiCHEHNE ONBITOB,
JIEMOHCTPHUPYIOIINX W3MEHEHHE BHYTPEHHEH SHEpruu
Tella B pe3yJibTare Teruionepenadn u paboThl

BHEIIHUX cujl. HaOmroneHrue u oObsICHEHHE ONBITOB,
00CyKJIeHUE MMPAKTUYSCKUX CUTYyaIuH,
JIEMOHCTPHUPYIOIINX Pa3INYHbIE BUIBI TETLIO-
repelayn: TerI0IPOBOTHOCTh, KOHBEKIIHIO,
M3JTyYeHHE.

HcciienoBanue siBJICHUS TEIIIOOOMEHA TIPU
CMEIIMBAHUMXOJIOIHON U TOpsiueil BOJIbI.

HaOmtoieHue yCcTaHOBJICHUSI TEIJIOBOTO PaBHOBECHS
MEXK]1y TOpsiueil U XOJIOJIHOM BOJIOM.

Omnpenenenne (M3MEpPEeHNE) KOJIUIECTBA TEIIIOTHI,
MTOJy9Y€HHOTOBOJION MPH TEIIOOOMEHE C HarpeThIM
METAJNTMYECKUM THJIUHIPOM.

Ornpenenenne (M3MEpeHUE) YACIHHON TEILTIOEMKOCTH
BerecTBa. Perenne 3aja4, CBA3aHHBIX C BBIYUCICHUEM
KOJINUECTBA TEILIO-ThI U TETIOEMKOCTH TIPH
TEeII000MEHe.

AnHann3 cuTyanuii MPaKTUIeCKOTro UCIIOIb30BAHUS
TEIJIOBBIX CBOWCTB BEIIECTB M MaTepUajoB, HAIIpUMEpP B
LEJISIX YHEProCOEPEIKEHUS: TETIION3OIISINS,
dHEeprocOeperaroire Kpblii, TePMOAKKYMYJIITOPBl U T.
L.




¥ KOHJICHCAIIHS.
Hcnapenue. Kunenue.
VnenpHas TeIioTa
nmapooopa3zoBaHUsI.
3aBUCUMOCTH
TeMIIepaTypbl KUIICHUSIOT
aTMoc(epHOTO JaBJICHUS.
BnaxxHocTh Bo3ayxa.
DHeprus TOIUINBA.

VY nenbHasITEII0Ta
CropaHwus.

[IpuHIIFTE pabOTHI
TEIIOBBLIX JIBUTATENei.
KIIJ] TermoBoro
JOBUTATEJIA.

TemnmoBble IBUTATENH U
3alIUTa OKPY KAOIIEH
Cpebl.

3aKOH COXpaHEHUS U
MIPEBpAICHNS] SHEPTUH B
MEXaHUYEeCKNX U
TETUIOBBIX MPOIIeccax

HaOmroneHue sBaeHU MCnapeHusl U KOHIACHCAIIHMH.
HccnenoBanue nmpoliecca HCIApEHUsT Pa3TnIHBIX
)kuakocred. OObsICHEHUE SIBJICHUN UCTIAPEHUS U
KOH/ICHCAIIMY Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO
YYCHUS.

HaGnronenue u o0bsicHEeHHE TpoLiecca KUICHUS, B
TOM YHCJIC 3aBUCUMOCTH TEMIIEPAaTypPbl KUTICHHS OT
JIaBJICHUSI.

Omnpenenenue (M3MEpEeHUE) OTHOCUTEIHLHON BIAXKHOCTH
BO3Iyxa. Habmroienue mpoiiecca riaBieHus
KPHCTAJUIMYECKOT'0 BEIISCTBA, HAIIPUMEp JIbJa.
CpaBHEHUE MPOIIECCOB THIABICHUS
KPUCTaJUTMYECKUX TEIH Pa3MsIrdeHUs Mpu
HarpeBaHUU aMOP(HBIX TEJI.

Onpenesnenne (M3MeEpeHNe) YACTbHON TEIIOTHI TIABICHHSI
nbpaa. O0ObsACHEHNE ABJICHUI IUIABJICHAS U
KPUCTAJUTH3AlMN HA OCHOBE aTOMHO-MOJIEKYJISIPHOTO
YYEHHUS.

Pemenne 3a1a4, cBA3aHHBIX C BEIYUCICHUEM
KOJIMYECTBA TEIJIOTHI B Mpolleccax Terionepeaauu npu
IUIAaBJIEHUU U KPUCTAJUIN3alHUHU, UCITAPEHUH U
KOH/JICHCAIIUH.

AHanu3 cuTyanuil mpakTUIeCKOro MPUMEHEHUS
SIBIICHUH TUTABJICHUS W KPUCTAILTU3AINN, HAIIPUMED,
MOJTyYeHHE CBEPX- YUCThIX MaTEPUAJIOB, COJIeBas

rpelka u Jip.

Amnanu3 paboThl U 00BICHEHUE MIPUHIIKIIA JICHCTBHS
TETJIOBOTOBUTATEIIS.

Brruncnenne KoanyecTBa TEIJIIOTHI, BBIICISIONIETOCS MPU
CTOpaHMU Pa3TUYHBIX BUJA0OB TomumBa, u KIIJ]
JIBUTATes.

OO0cyxIeHHe 9KOJIOTHYECKHUX MOCIEACTBUI
WCIIOJIb30BAHMSI ABUTATENEH BHYTPEHHErO CTOpPaHus,
TEIJIOBBIX W TuapodsiekTpoctanuuii (MC — skosnorus,
XUMUS])

Pazaen 7. DnekTpudeckue M MarHuTHble sBjaeHus (37 1)




OJiekTpuveckn | OneKkTpusanus Tel. JBa HaOntonenue u mpoBeieHUE ONBITOB 1O
e3apsabl. pPOIadIEKTPUUECKUX SJIEKTPHU3ALNH T IPH COMPUKOCHOBEHUH U
3apsKeHHbIE 3apsziOB. WHIYKITACH.
TeJa U UX BzaumopneiictBue Habmronenne u o0ObsICHEHNE B3aUMOJICUCTBUS
B3auMOo/Ieii- 3apsHKEHHBIX TeJ. 3aKOH OTHOMMEHHOW Pa3sHOUMEHHO 3apSHKCHHBIX TElL.
CcTBHE Kymnona. OOBscHEHNE TPUHITNTIA IEWCTBUS SIIEKTPOCKOTIA.
(7 ) DIIEKTpUYIECKOE TIOJIC. OObscHEHUE SBIICHUN DJICKTPHU3ANN TTIPU
TIpunnun COIPUKOCHOBEHUUTEN U UHIYKLHUEH C
CyHepno3uLuu HCIIOIb30BaHUEM 3HAHUM O HOCUTEISIX
SIIEKTPUYECKHUX IOJICH. 3JIEKTPUUECKHX 3aps/I0B B BELIECTBE.
Hocurenu Pacno3naBanue U 0ObsICHEHUE SIBICHUHN JICKTPU3ALUN
3JEKTPUUECKHUX 3apsiaoB. B MOBCEIHEBHOM KU3HU.
DneMeHTapHbIN
N HabGntonenue u 00bsICHEHHE OMBITOB, HILTIOCTPUPYIOIINX
3JIEKTPUYECKUH 3apsia.
3aKOHCOXPaHEHHUsI dJIEKTPUUECKOT0 3apsija.
CtpoeHue aTroma.
HaOntonenue onbITOB MO MOJICTHPOBAHUIO CHIIOBBIX
IIpoBoaHuKHN U o
JINHUMAJIEKTPUYECKOTO MOJIS.
JNUDJICKTPUKH. 3aKOH o
HccnenoBanue MelCTBUS SIEKTPUIECKOTO OIS HA
COXpaHEeHUs
MIPOBOJHUKUH JTUATIEKTPUKA
3JIEKTPUUECKOr0 3apsija
IocTossHHBIIH DJIEKTPUYECKUIl TOK. HaOntonenue paznuvHbIX BHJIOB JCHCTBUS
3JIEKTPUYECK VYenoBus cyniecTBOBaHMS IIEKTPUIECKOTOTOKA U 0OHAPYKEHHE dTUX BUIOB
HIATOK BJIEKTPUYECKOTO TOKA. NENUCTBUSI B IIOBCEIHEBHOMKU3HHU.
(20 u) HcTOYHUKN ITOCTOSIHHOIO COopKa ¥ HCIBITAaHUE JICKTPUUECKOU enn

TOoKa. JlercTBus
AIIEKTPUIECKOTO TOKA
(TemoBOE, XMMHYECKOE,
MarsuTHOE).
ONEeKTpUYECKuil TOK B
JKUJKOCTSIX | Ta3ax.
DexkTpuyecKas 1enb.
Cumnaroxka.
DJeKTpUIecKoe
HalpsDKeHUe.
ConpoTuieHue
MIPOBOJIHUKA. Y IEIBHOE
COTIPOTHUBIICHUE
BenlecTBa. 3akoH OMa
JUISl ydacTKa eIy,
[HocnenoBarensHoOE

Y mapajuielIbHOe

COCAMHCHHUCIIPOBOJHHUKOB.

MTOCTOSIHHOT OTOKA.

W3smepenne cuiibl TOKa aMIIEPMETPOM.
H3mepenue 3JeKTpUYecKoro HalpsHKeHUs
BOJIbTMETpOM. [IpoBesieHre u 0OBICHEHUE OTBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD 3JIEKTPUIECKOTO
CONPOTHUBJIEHUS TPOBOJHUKA OT €T0 JUINHBI,
IO TIOTIEPEYHOTO CEUEHUsI U MaTepHaia.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA,
MIPOTEKAIONIETO YePEe3PEe3UCTOpP, OT COMPOTUBIICHUS
pe3ucropa v HaNpsKEHUS

Ha pe3ucTope.

[IpoBepka mpaBuiia CI0KEHUS HANPSHKEHUN MTpU
I1OCJIEI0OBATEIbHOM COEAUHEHNH IBYX PE3UCTOPOB.
[IpoBepka nmpaBuia AJisi CUIIBI TOKA PU
MapajijieIbHOM COEAUHEHHH PE3HCTOPOB.

AHanu3 cUTyalui Mocae 0BaTEIbHOIO U
NapajuIeIbHOTO COEAMHEHUS TPOBOIHUKOB B
JIOMAIITHUX 3JIEKTPUUECKUX CETSIX.




Pabora n momntHOCTH
SJIEKTPUYECKOTO TOKA.
3akon /[xoymns—Jlenmna.
DIEKTPOTPOBOI- Ka U
MMOTpeOuTETH
SIIEKTPUUYECKON PHEPrUu B
OBITY.

KopoTtkoe 3ambikanue

Pemrenue 3agad ¢ ncnonp3oBaHueM 3akoHa OMa u
(hopmyn pacdéTa dIEKTPUYECKOTO CONMPOTHBIICHHS TIPH
MTOCTIEIOBATENb- HOM H MapajijIeIbHOM COSTUHEHHH
MIPOBOHUKOB.

Onpenenenne padbOTH JIEKTPUIECKOTO TOKA,
MIPOTEKAIOMIETOYePe3 PE3UCTOP.

Ornpenenenre MOIIHOCTH AJIEKTPUUECKOTO TOKa,
BBIJICIISIEMOM HAa pE3UCTOPE.

HccnenoBanme 3aBUCUMOCTH CHIIBI TOKa depes
JIAaMIIOYKYOT HaIpPsDKEHUS Ha HEW.

Omnpenenenue KIIJ narpeBaresns.

Uccnenoanmne npeodpa3oBaHus SHEPTUU MPU
MoABEME TPy3adJIeKTPOIBUTATEIIEM.

OOBsCHEHNE YCTPOICTBA U IPUHIIATIA ACHCTBHS
AOMalllHUX 3JICKTPOHAIpeBaTCIbHBIX HpI/I60pOB.
OOBscHEHNE TPUYUH KOPOTKOTO 3aMBIKaHUS H
NPUHLUNAJCUCTBUS NIABKUX MPEIOXPAHUTEIICH.
Pemenue 3anau ¢ ucnonap3oBaHueM 3akoHa [[koyms—
Jlenna. HaGnroeHne BOSHUKHOBEHUS DJIEKTPUUECKOTO
TOKa B )KUJKOCTH

MaruurtHsbie
ABJICHUS

(6w

ITocTOsTHHBIE MATHUTHI.
BzaumoneiictBue
HOCTOSIHHBIX MAarHUTOB.
MarauTHoOE€ 1oJIe.
MaruuTHoe 110/1€ 3eMIITUA
€ro 3HadyeHue JJsd >KU3HHA

Ha 3emute. OneIT Dpcrena.

MarnautHOE 1MoJe
AIEKTPUYECKOTO TOKA.
[Ipumenenue
9JICKTPOMAarHUTOB B
TEXHUKE

JleficTBMEe MarHuTHOTO
TIOJIST Ha TIPOBOTHUK C
TOKOM.
DJEeKTPOIBUTATENb
IIOCTOSIHHOT'O TOKa.
Hcnonn3oBanue
AJIEKTPOABUTATENCH B
TEXHUYECKUX YCTpOMCTBaxX

HccnenoBanne MarHUTHOIO B3aMMOJICHCTBUS
IMOCTOSIHHBIXMArHUTOB.

N3ydeHne MarHuTHOTO TOJIST ITOCTOSTHHBIX
MAarHUTOB TIPU UXOObETMHEHUN U Pa3JIeICHUH.
[IpoBenenme ONBITOB MO BU3yaTU3aIUU OIS
IMOCTOSIHHBIXMArHUTOB.

W3yueHue siBJIeHUSI HAMarHMYMBaHMs BEILIECTBA.
HccnenoBanue n1eWCTBUS 3JIEKTPUUECKOIO TOKA Ha
MarHUTHYIOCTPEIIKY.

IIpoBeneHue ONbITOB, IEMOHCTPUPYIOIIUX

3aBUCUMOCTb CHJIbI B3aUMOJIEMCTBUS KaTYILIKU C

TOKOM M MarHuTa OT CUJIbl U HallpaBJICHUS TOKa B
KaTyIlIKe.

Anann3 cuTyanuii MpakTHIeCcKOro TPUMEHEHUS
3JICKTPOMArHUTOB (B OBITOBBIX TEXHUYCCKHUX
YCTpPOHMCTBaX, MPOMBINIJICHHOCTH, MEJIUIITHE).
N3yuyenune aelicTBUs MAarHUTHOTO IOJISL HA MPOBOJHUK C
TOKOM. I3yueHue NercTBUsL 3JIEKTPOABUTATEIS.
N3mepenue KIIJ asekTpoaBUrareibHON yCTaHOBKH.




" Ha TPAHCIIOPTC

Pacno3naBanue u aHajau3 pa3IUYHBIX TPUMEHEHUN
3IIEKTPO- ABUraTesiel (TpaHCTIOPT, OBITOBBIE YCTpOMCTBA

v 1Ip.)

JJ1eKTPOMArHu
THast
UHAYKIus (4 9)

OmnwiTer Dapames.
SIBnenue
3JIEKTPOMArHUTHOM
uHaykuuu. [Tpasuiio
Jlenna.
DJEKTpOreHepaTop.
CriocoObI TTOTydeHHs
AIEKTPUUECKON IHEPTHUU.
DNEKTPOCTAaHIIMU HA
BO300OHOBIISIEMBIX
WCTOYHUKAX DYHEPTHHU

OMNBITH 10 HUCCIICAOBAHUIO SABJICHUA BHCKTpOMaFHHTHOﬁ
UHAYKIHUN: UCCIICAOBAHUC U3MCHCHUN 3HAUCHUS U
HalpapJCHUSA MHAYKIUOHHOI'O TOKa

Pe3zepBHoe Bpemsi (3 1)

9 KJACC (102 yaca)

TeMaTHYeCKUH OcHOBHOE coiepsKaHue OCHOBHBIE BU/IbI AesITeIbHOCTH JJIeKTPOHHBIE
0J10K, TemMa yyamuxcst (Ha YpPOBHe Y4eOHBIX (mudporrre
neiicTBHiA) o0pa3oBaTeJibHbIE
pecypchl)
Paznen 8. Mexanunueckue siBjieHust (40 u)
Mexannueckoe | MexaHu4ecKkoe JBHKEHHE. | AHAIN3 U 00CYKIEHNUE Pa3IMIHBIX IPUMEPOB
MEXaHHUYIECKOT0
JBHIKEHHE n MarepuanbHasi TOUKa. nBwxkeHusi. OOCyXJeHHE TpaHUl] OPUMEHUMOCTH
CIoco0bI ero Cucrema orcuéra. MOJEIN «MaTepHuaibHast
ONMCAHUS OTHOCHUTENLHOCTD TOYKA.
(10 u) MEXaHUYECKOIr'O Onrcanre MEXaHUYIECKOTO JBVIKEHUS Pa3InIHBIMHI
JIBUOKEHHUS. cnocobaMu
PaBHOMepHOE (ypaBHEHUE, TabIMIa, TPaPUK). .
MPSMOJIMHEHHOE AHanmu3  JKM3HEHHBIX  CHUTyallMii, B  KOTOPBIX
JIIBUKEHHE. HPOSIBIJISIETCSI
HepaBnomepnoe OTHOCHUTENBHOCTh MEXAHHUIECKOTO JBVHKCHUS.
MPSIMOJTUHEHHOE HaGmromenne  MEXaHMYECKOro  JABMOKEHHSI — Tejia
nerokerne. CpenHss u OTHOCHUTEJIBHO
MTI'HOBEHHAs a3HBIX TEJI OTCUETA.

CKOPOCTH TCJ1a Mpu

paBHEHUE IIyTEW U TPASKTOPUN IBUXKEHUSI OJHOTO U




HEPaBHOMEPHOM
JBHKECHUH.

Y cKopeHue.
PaBHOyCckopeHHOE
NPSIMOJIMHEUHOE
nBmxenne. CBoOogHOE
majieHue.

OmpeiTel [Nanmnes.
PaBHOMepHOE NBH)XEHUE
10 OKpy>KHOCTHU. Ilepuon
U 9acToTa oOpameHus.
JIuneiiHas u yrioBas
CKOPOCTH.
IlenTpocTpeMuTeNnbHOE
yCKOpEeHHEe

TOT'O K€ 3
Tejla OTHOCHUTENIBHO Pa3HBIX TEJ OTCUETA.

Anamu3 Tekcta lamuiess 00 OTHOCHUTEIBHOCTH
JIBHOKCHHUSI;
BBITIOJTHEHUE 3aJlaHUii MO TEKCTy (CMBICIOBOE
9TCHUE).

Onpenenenune cpeHell CKOPOCTH CKOIbKEHHUS OpycKka
WA IBU .

>KEHUSI IapHUKa 110 HAKJIOHHOM TUIOCKOCTH.

AHanmu3 u 00CyXAeHHE CIOCO0O0B MPUOIMIKEHHOTO
omnpeneaeHus

MTHOBCHHOM CKOPOCTH.

OrmpejsiesieHue CKOPOCTH PAaBHOMEPHOTO JIBHYKCHUS]
(mapuka B IKHJIKOCTH, MOJICITH DIICKTPUUIESCKOTO
aBTOMOOWJISI U T. I1.).

OmnpeneneHue MOyTH, OPOWISHHOTO 3a JaHHBIN
OPOMEKYTOK

BPEMEHH, U CKOPOCTH TeJja Mo rpaduKy 3aBUCUMOCTH
nyTH

ngBHOMCpHOFO JABUKCHUA OT BPCMCHMU.

OOCy’KJ/ICHHUE BO3MOXHBIX TMPUHIIUIIOB JACHCTBUS
npubopoB,

U3MEPSIONINX CKOPOCTH (CITUIOMETPOB).
Brrancnenue nyTHu u CKOpPOCTH npy

}(t))aBHoyCKopeHHOM IPSIMOJIMHEMHOM JIBH)KCHHMU TEJIA.
npeAejieHue TMNPONUACHHOIO NYTH M YCKOPEHUS
JBHKEHUS Tela Mo rpaduKy 3aBUCUMOCTH CKOPOCTHU
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO JIBM)KEHUS TeJla
OT BPEMEHU.
Onpenenenne yCKOpeHUs Tena IpH paBHOYCKOPEHHOM
JBUYKEHHUH 110 HAKJIOHHOM IMJIOCKOCTH.
HM3mepenune nepuoa u 4acTOThbl OOpalleHHUs Tejlaa Mo
OKPY>KHOCTH.
OrnpeniesieHue CKOPOCTH PaBHOMEPHOTO JBHKECHMUS
TeJia 10 OKPY>KHOCTH.
Pemenne 3amay Ha omnpenesieHME KHUHEMaTHYECKHUX
XapaKkTePUCTUK MEXaHHUYECKOTO JIBU>KEHUS
Baz»nntmmx BUJOB. .

aclrio3HaBaHUE U NPUOIMIKEHHOE ONTUCaHUE
Pa3INYHBIX BUAOB MEXaHUYECKOTO JIBHIKCHUS B
MpUpOJE U TEXHHUKE (Ha ITpuMepax CBOOOIHO
MaJIAI0IINX TEJI, JIBUKEHUS )KUBOTHBIX, HEOCCHBIX
TeJI, TPAHCHOPTHBIX CPEJICTB U JIP.)




B3aumopaeicTBu
eredt (20 4)

IlepBbiii 3aKOH
Hsrorona.Bropoii 3axon
Herorona. Tperuii 3axoH
Herorona. IIpunnun
CYNEepHO3ULIMUCHUIL.
Cuiia ynpyrocTu.
3akon ['yka. Cuna
TPEHMS: CHJIa TPEHUS
CKOJIbKECHHS, CUJIIA
TPEHHUsI TTOKOs, IPyTHe
BUJIBITPEHUS.

Cuita TSHKECTH M 3aKOH
BCEMHUPHOI'O TSITOTEHUS.
Y ckopeHue cBOOOTHOTO
najaeHus. Buxxenue
miadeT Bokpyr CoirHia.
IlepBas kocmuyeckas
ckopocTh. HeBecomocTth
U MEepEeTPY3KH.
PaBHOBecue
MaTepUaIbHON TOUKU.
AbcomoTHO TBEpPIOL
Teno. PaBHoBecue
TBEPAOTO TeJIa C
3aKpEIIEHHON OChIO
BpaleHus. MoMeHT
cunel. LleHTp TsxKECTH

Habmronenne u 00CyXI€HHE OIBITOB C JBHKCHUEM
TeJla IPYU YMEHBIICHUH BIUSHUS APYTHUX TeE,
MPENSATCTBYIOMINX ABHKEHHUIO.

AHanu3 TekcTa ['anunest ¢ onmucaHueM MBICIICHHOTO
SKCMIEPUMEHTA, 00OCHOBBIBAIOIIETO 3aKOH HHEPLINH;
BBITIOJTHEHHUE 3aJIaHUM TIO TEKCTY (CMBICIIOBOE
YTCHHE).

OOcyxaeHrne BO3MOKHOCTH BBITIOJTHEHHS 3aKOHA
MHEPLUUB PAa3IMYHbIX CHCTEMaX OTCUéTa.
Habmronenne m oOcyxaeHne MEXaHWUYECKHUX SBICHH,
MpO- UCXOJAIUX B cucTeMe oTcuérta «Tenexkay npu eé
pPaBHO- MEPHOM M YCKOPEHHOM JIBMKEHHH
OTHOCHUTEIIbHO KaOWHeTaQU3UKH.

JelcTBusl ¢ BEKTOpaMU CHJI: BBIIIOJIHEHUE 3aJaHU 10
CJIOKCHHUIO U BBIYMTAHUIO BEKTOPOB.

HaobnroaeHue u/uinyu npoBeJICHUE OIBITOB,
JEMOHCTPHUPYIOIIUX 3aBUCUMOCTh YCKOPEHUS Teja OT
MIPUIIOKEHHON K HEMY CHJIBI U MacChl Tena.

AHanu3 U oOBsICHEHUE SIBIICHUN C MCIIOJIB30BaHUEM
BTOpOrozakoHa HeroToHA.

Pemrenure 3ama4 ¢ MCMONB30BaHUEM BTOPOTO 3aKOHA
HproToHau mpaBuia CI0KEHHUS CHUIL.

Omnpenenenure )KECTKOCTH MPYKHUHBI.

AHanu3 CUTyaluid, B KOTOPBIX HaOJIIONAIOTCs yIpyrue
nedopManum, U UX OOBSICHEHHE C UCTIOJIb30BAHUEM

3akoHa ['yka.

Pemienue 3ajad ¢ Mcriojib30BaHMEM 3akoHa ['yka.
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUSI
CKOJIBKCHHS OT CHJIBI HOpMaHLHOI‘O JABJICHUSL.
OOcyxaeHne pe3yJbTaTOBUCCIIEIOBAHHUS.

Onpenenenne KO3PHUIMEHTa TPEHUS CKOIBKESHUSI.
H3MepeHue CHITBI TPEHUS TTOKOSI.

Pemrenue 3amau ¢ ucronab3oBanueM (GOpMYIIbl IS
CUJIbl TPEHUSICKOIbKECHUS.

AHanu3 ABM)KEHUS TEJ TOJIBKO IMOJ JEHCTBUEM CHIIBI
TsDKE-CTH — CBOOOJHOIO ITaJeHuUs.

OOBsICHEHNE HE3aBHCUMOCTH YCKOPEHUSI CBOOOTHOTO
HaJeHUSIOT MaccChl TeJa.

O1ieHKa BEJIUYUHBI CUJIbI TATOTEHUSI, JEUCTBYIOIIEH
MEXKIYIBYMsI TeJIaM| (IJIs1 pa3HBIX Macce).

AHann3 IBUKEHUS HEOECHBIX TEJ 1O AEHCTBUEM CHJIBI
TATOTEHHUs (C UCTI0JIb30BAHUEM JIOTIOJTHUTEIbHBIX




HUCTOYHUKOB HH(OPMAIHHN).

Pemenwne 3aga4 ¢ UCMOIB30BaHUEM 3aKOHA BCEMUPHOTO
TATOTESHUsI U (DOPMYJIBI IJIsE pacuéTa CHIIBI TSHKECTH.
AHanu3 OPUTrMHATIBHOTO TEKCTA, OMHUCHIBAIOIIETO
MPOSIBIICHUS 3aKOHA BCEMUPHOT'O TSTOTCHMUS
BBIMIOJTHEHHE 3aJJaHUH 1O TEK- CTY (CMBICIOBOE
YTEHUE).

Habnroaenue 1 00CyXJICHUE OIBITOB 1O U3MEHCHHIO
Beca Telanpu YCKOPEHHOM JIBIKCHUU.

AHanu3 yCcl0BUM BO3HUKHOBEHHUSI HEBECOMOCTHU U
repe-rpy3KH.

Pemenne 3amaq Ha omnpenecHe Beca Telia B
pa3HI/I‘-IHI)IX YCJ'IOBI/DIX.

AHnanu3z cui, IeUCTBYIOIIHNX Ha TEJIO0, MOKOsIIeecs Ha
onope. OnpeesieHne MeHTPA TSHKECTH Pa3IUIHBIX Tell

3aKOHBI
COXpaHEeHHUsI
(10 v)

HNmnynbc Tena.
HN3menenue nmiynbca.
Nmnynsc cuinbl. 3aKoH
COXpaHECHUS UMIIYJbCA.
PeakTuBHOE nBUXKEHUE.
Mexanndeckas padbora
" MOITHOCTh. Pabora
CHUJI TSKECTH,
YOpPYyrocTH, TPEHHUSL.
CBsI13b DHEpPTUU U
paboTHI.
ITorennmansHas
SHeprus Tena, MOJHITOrO
HaJl TIOBEPXHOCTHIO
3emuid. IToreHnuanbHas
SHEPrusi CKATOM
MIPY>KUHBI.
Kuneruueckas sHeprus.
Teopema 0 KHHETHUECKON
SHEpPruu. 3aKoH
COXpaHEeHus
MEXaHUUYECKOU PHEPruu

HaGmronenne u 00cykIeHUE ONBITOB,
JIEMOHCTPUPYIOIIUX Mepeaady UMIyJibca mpu
B3aMMOJICHCTBUU TeJ, 3aKOH COXPAaHCHUS HUMITyJbca
pu aOCOJTFOTHO YIIPYTOM B HEYIIPYTOM
B3aUMOJECHCTBUM TEJ.

AHanu3 cuTyaluil B OKpy>Karoulel *KU3HU C
HCTIOJIb30BAHUEM 3aKOHA COXPAHEHHS UMITYJIIbCA.
Pacno3zHaBaHue sIBIIGHUS] PEaKTHBHOTO JIBUKEHUS B
npupoaen texuuke (MC — Guostorus).
[IpumeHeHne 3aK0HA COXPAHEHUS UMITYJIbCa IS
pacuéra pe3yJbTaTOB B3aUMOJICHCTBUS T (Ha
MpUMepax HEYIPyroro B3auMoOACHCTBHS, YIIPYTOTro
LIEHTPAJIIBHOTO B3aUMO- JIEHCTBUS JIBYX
OJIMHAKOBBIX TEJ, OJTHO U3 KOTOPBIX HEIOJBUKHO).
Pemenne 3a71a4 ¢ UCMONB30BAaHUEM 3aKOHA
COXpaHCHUS UMITYJIbCA.

Omnpenenenne paboOThl CHIIBI YIPYTOCTH TIPH

o IbEMe T'py3ac UCIOIb30BaHUEM HEIMOIBUKHOTO U
MOJBMYKHOT'O OJIOKOB.

MN3mepeHnue MOIIIHOCTH.

H3MepeHne MOTeHIMAIbHOW SHEPTUU YIIPYTO
neGopMUpOBaHHON MPYKUHEI.

H3MepeHre KHHETHYECKOH YHEPTrUM Teja 1Mo JUTMHE
TOPMO3HOIO ITYTH.

DKCIEepUMEHTATHFHOE CPAaBHEHUE H3MCHEHUS
MOTEHIIMAIBHOW 1 KMHETUYECKOM PHEPrui Teja mnpu




JIBUYKCHUU MO HAKJIOHHON IJIOCKOCTH.
DKCnepUMEHTaNbHAas MPOBEPKa 3aKOHA COXPAHEHUS
MEXaHH9YECKOW SHEPTUU MPHU CBOOOTHOM A eHUH.
IIpumeHeHne 3aKOHA COXpPAHEHUSI MEXaHUYEeCKOH
SHEPTUH IS pacy€Tra MOTeHIHATHHON U
KWHETUYECKOU sHEepruil Tena. Pemenue 3agay ¢
HCTIOJIb30BAaHUEM 3aKOHA COXPAHEHHUs MeXa-
HUYECKOUN dHEpPruu

Pa3nen 9. Mexannyeckue Kojedanusi 1 BOJHBI (15 9)

MexaHH4YecKH
e KoJedaHusa
(7 4)

Konebarenbnoe
nsmxenue. OCHOBHEIE
XapaKTePUCTUKHU
KoJieOaHu: TIepuoI,
4acToTa, aMILJIUTYIA.
MaremaTuueckuii 1
NPYKUHHBIA MasTHUKU.
IIpeBpanieHue suepruu
npu KojiebaTerbHOM
IBUKEHUH.
3aTyxaromiue
KoJIeOanms.
BbinyxaeHHbIE
KoJiebanusi. Pe3onanc

HaOnronenue xonebanuid moa ACHCTBUEM CHII TSKECTH H
yIpy- TOCTH U 0OHapy>KeHHE MOJOOHBIX KoeOaHuil B
OKpY’KaroIeMMHUpe.

AHanu3 KoJjebaHuil rpy3a Ha HUTH U Ha TPYKUHE.
Onpenenenne 9acTOThl KONEOaHNH MaTEMaTHYECKOTO U
MIPYKUHHOTO MasTHUKOB.

Haobnroaenre u 00bsICHEHUE SIBICHUS Pe30HAHCA.
HccnenoBanue 3aBUCUMOCTH TIEPHOJIa KOJIEOaHUH
MOABEUICHHTO K HUTU TPy3a OT JJUHBI HUTH.

ITpoBepka HE3aBUCUMOCTH NEPHUOIA KOJICOAHUI
rpy3a, HOJBEIICHHOIO K JICHTE, OT MacChl rpys3a.
Habntonenue u o06CcyKaeHUE ONBITOB,
JEMOHCTPUPYIOIUX 3aBUCUMOCTD IIEPUOAA
KoJIeOaHUH TPYKUHHOTO MasTHUKAOT MaccChl Ipy3a

1 KECTKOCTHU MPY>KUHBI.

[IpumeHeHre MaTEMaTHIECKOTO M NPYKUHHOTO
MasATHUKOB B KayeCTBE MOJEJCH Ui ONMMCaHMs
KoJieOaHUH B OKPYIKaIOIEMMHDPE.

Pemenue 3a7a4, CBsI3aHHBIX C BBIYUCIICHUEM HITH

OIIEHKOWYaCTOTHI (Ieproja) kojaebaHui




Mexannueckue
BOJIHBI. 3BYK
8w

CaolicTBa
MEXaHUYECKUX BOJIH.
Jlnuaa BoHBL. Mexa-
HUYECKUE BOJIHBI B
TBEPJIOM TEJIE,
CeliICMHUYECKHNE BOJIHBIL.
3Byk. ' poMKOCTh 3ByKa
U BbICOTa TOHA.
OTpaxeHue 3ByKa.
Nudpa3pyk u yabTpa-
3BYK

OOHapyKeHue U aHalu3 BOJIHOBBIX SIBJCHUH B
OKPY’KaroIEMMHUpE.

HaOnronenue pacupocTpaHeHUs IPOJOJIbHBIX U
MTOTIePEYHBIX BOTH (HAa MOJAeNH) U OOHApyKEeHHE
AQHAJOTUYHBIX BUAOB BOJIHB IPUPOAE (3BYK, BOJSHBIC
BOJTHEI).

Brruucienue AMUHBI BOJHBI U CKOPOCTH
pacnpocTpaHeHHs 3BYKOBBIX BOJIH.
DKCnepuMeHTaNbHOE ONpeAesICHHE TPaHul] 4YacTOTHI
CIBIIIUMBIX 3BYKOBBIX KOJICOaHUH.

HaOnronenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI
(B TOMYHCIIE C UCIOJIB30BAHUEM MY3bIKAJIBbHBIX
WHCTPYMEHTOB).

Habmronenne n oObsACHEHHE SBICHUS aKyCTHYECKOTO
pe3oHaHca.

AHaNu3 OPUTHHAIBHOTO TEKCTA, MOCBSIIEHHOTO
HCTIOJIb30BAHUIO 3BYKa (MJIM YJIbTPa3ByKa) B TEXHHUKE
(axo0mokarus, yapTpa3ByK B MEIUIIMHE U IP.);
BBINIOJIHCHHE 3aJIaHUH MO0 TEKCTY (CMBICIOBOE YTCHHE)

Pazgen 10. DiekTpoMaruuTHOE MOJIe U 3JIEKTPOMATHUTHBIE

BOJIHBI (6 )

DJIEeKTPOMATHH
THOE TMoJje W
3J1eKTpOMAar-

HUTHbIC BOJIHBI
(6 W)

DIEKTPOMArHUuTHOE
ToJie.
DIeKTpOMarHUTHBIE
BoJiHbI. CBOMCTBA
AIIEKTPOMATrHUTHBIX
BoJiH. [IIkana snexkrpo-
MAarHmuTHBIX BOJIH.
Hcnions3oBanue
SJICKTPOMAarHuTHBIX
BOJIH J11 COTOBOM
CBSI3H.
DJEKTpOMarHuTHas
npuponaacsera. CKopocThb
CBeTA.

BoiHoBEIe cBOMCTBA CBETa

[ToctpoeHue paccyxjieHUH, 000CHOBBIBAIOIIINX
B3aMMOCBS3BIJIEKTPUIECKOTO U MarHUTHOTO

noJiel. DKCHepUMEHTAIBHOE U3YYEHUE CBOMCTB
3JIEKTPOMATrHUTHBIX BOJIH (B TOM YHCIIE C TIOMOIIBIO
MOOMIILHOTO TenedoHa).

AHanu3 peHTTeHOBCKUX CHHUMKOB

YeJIOBEYECKOTO OpraHu3Ma.

AHanu3 TEKCTOB, OTMCHIBAIOIINX TTPOSIBICHUS
AJIEKTPOMATrHUTHOTO U3JIYUYCHUS B IPUPOJIC: )KUBBIC
OpraHu3MBbl, U3JTyUYeHUs] HEOECHBIX TeJ (CMBICIIOBOE
YTEHHE).

Pacnio3naBanue U aHaIW3 Pa3TUYHBIX MTPUMEHCHHI
3JIEKTPOMArHUTHBIX BOJH B TEXHUKE.

Pemenne 3agad ¢ UCIIOJb30BAHUEM (I)OpMYJ'I JUIA
CKOPOCTUDJICKTPOMAIrHUTHBIX BOJIH, JJIMHBI BOJIHBI U
HaCTOThI CBETA

Pasgen 11. CeeroBble siBaenus (15 u)




3aKOHBI Hcrounuku caera. HabmoieHue oneIToB, JEMOHCTPUPYIOIINX SIBICHHE
pacnpo- JlyueBas mozenb cBeTa. MPSIMOJIMHEHHOTO paclpOCTPaHEHUS CBETA
cTpaHeHust [IpsiMmonuHeitHOEe (BO3HUKHOBEHHUE TCHH U MOJTy- TEHH),  UX
cBeTa (6 4) pacnpocTpaHEHHE CBETA. WHTEpOpETALNS C UCIIOJIb30BAHUEM MOHITHS
3atmenus: ConHIa U CBETOBOIO JIyya.
Jlynsl. OTpaxenue OO0BsicHeHNE U MOJICTUPOBAHUE COJIHEYHOTO U
ceera. Ilnockoe JYHHOTO 3aTMHUH.
3epKajo. 3aKoH VccnenoBanue 3aBUCUMOCTH YTJIa OTPAKCHUS
OTpa)KeHHUS CBETA. CBETOBOT'O JIy4aoT yIJIa IaICHUS.
IIpenomnenne cpera. U3ydenne CBOKMCTB M300pa)keHUs B TIIOCKOM 3epKale.
3aKOH MpeTOMIICHH HaGnronenue u 00bICHEHHE OMBITOB IO MOIYYSHUIO
ceetra. M300pakKeHHU B BOTHYTOM H BBIITYKJIOM 3€pKaiax.
Iontoe BHyTpeHHEe HaGnronenue u o0ObsiHEHHE OIBITOB 110 MPEIOMIICHUIO
OTPaXXCHUC CBCTA. CBCTA Ha I'paHULIC PAa3JIMYHBIX CPCA, B TOM YUCJIC OIIBITOB
Vcnonb3oBanue C TIOJIHBIM BHYTPEHHHM OTpaxkeHHeM. MccrnenoBanue
BHYTPCHHCTO OTPAXKCHII B | 34ppcpvocTH yTila MpeOMIEHHS OT yIia TajeHus
ONTHYCCKUX CBETOBOAAX CBETOBOTO JTy4a Ha TPAHHIE «BO3TYyX—CTEKIION.
Pacrio3naBaHue sSIBIE€HUN OTpa)KeHUS U
MPEJIOMJICHUS CBETaB TIOBCETHEBHOM KU3HU.
AHanu3 ¥ 00bSICHEHNE SIBJICHUS ONTHIECKOTO
MHUpaxa.
Pemenne 3amad ¢ MCIOIB30BaHUEM 3aKOHOB
OTPaKCHUSN NPEIOMIICHHS CBETA
JInH3bI u | JluHza, xom aydei B [TonyueHue n300pakeHU ¢ MOMOIIBI COOUpArOIICH
onTHYecKue nuH3e. OnTuyeckast W paccerBarouiei JuH3.
npu6opeI(6 ) cucrema. Omnpenenenne HOKYCHOTO PacCTOSHHS U ONTHYECKOM
OnTrueckue npudopsI: CUJIBICOOMpATOIIEH JIMH3HI.
(¢oToanmapar, MUKpPOCKOIl | AHalU3 YCTPOWCTBA M MPUHIUIIA JIEHCTBUS HEKOTOPBIX
u teneckor. ['na3 kak ONTHYECKUX MPUOOPOB: QoToarmapara, MUKpPOCKOTA,
ONITUYECKast CUCTEMA. teneckona(MC — OHOIOTHs, aCTPOHOMHS).
BauzopykocTs n AHanu3 sIBIEHUN OJIM30PYKOCTH M JAIbHO30PKOCTH,
JAJIbHO30PKOCTh npuHnunaaeiicreus oukoB (MC — Ownoiorus)
Pasznoxkenne Paznoxenue Genoro ceera | HaGmiogeHne Mo pa3lioKeHHIO GEIOro CBEeTa B CIEKTP.
Oestoro B CreKTp. OnbIThl Habmronenne u 00bsICHEHHE OMBITOB MO MOJYYEHUTO
cBeTa B Hetorona. Croxenue OemorocseTa MpH CI0KESHUHU CBETA PA3HBIX IBETOB.

ciektp (3 4)

CIICKTPAJIbHBIX IBCTOB.
Hucnepcus ceera

[IpoBeaenue 1 0ObSICHEHUE OIBITOB 10 BOCIPUSITHIO
LBETa MPEIMETOB IPHU X HAOIIOACHUH Yepes
LBETOBbIC (DUIIBTPHI (LIBETHBIC OYKHU)

Paznen 12. KBanrtoBble siBaenus (17 )




Hcnyckanue
U TOIJIOIEHHUE
cBeTa aTomMom(4

1)

Omnbitel Pezepdopaa u
TJIaHEeTapHAasi MOJIEITb
aroma. Mojnenb atoma
bopa. Ucnyckanue u
MIOTJIONIEHNE CBETA
atoMoM. KBaHTBHI.
JIunenyaTpie CIIEKTPHI

OOcyxaeHue 1eu onbITOB Pesepdopaa mo
HCCIICIOBAHUIO aTOMOB, BBIJIBH)KCHUE TUIIOTE3 O
BO3MOXHBIX PE3yJIbTAaTaXOIbITOB B 3aBUCUMOCTH OT
MIPEIIOJIaraeMOr0 CTPOCHUS aTOMOB, (hOPMYJIMPOBAHUE
BBIBOJIOB U3 PE3yJIbTATOB OIBITOB.

OOcyxaeHre MPOTUBOPEYNH TIIIaHETapPHONH MOJENH aToMa
U OCHOBaHMH JUJIsl TUTIOTE3bl bopa 0 cTaimoHapHbIX
opbuTaxasekTpoHoB.HabmomeHue CrIoTHbIX U
JINHEMYAThIX CIICKTPOB U3JIYUYCHHUS PA3TUYHBIX
BeniecTB. OOBSICHEHHE JIMHEHYATHIX CIIEKTPOB
U3ITYy9EeHUS

CrtpoeHue PannoakTHBHOCTS. OO0cyxaeHrne BO3MOXKHBIX THIIOTE3 O MOJEISAX
aTOMHOI'0 Anbpa-, 6era- u ramma- cTpoeHus sapa. OnpenesneHue cocTana saep 1o
aapa(6 v) n3nydeHust. CTpoeHue 3aJIaHHBIM MacCOBBIM M 3aps0BbIM YHCJIAM U I10
aTOMHOTO s/Ipa. MOJIOKEHUI0 B MEPHOJIMUYECKON CHCTEME 3JIEMEHTOB
Hyxionnas moaens (MC — xumus).
aroMHoOrosifipa. M3oTombl. | AHaIN3 U3MEHEHUs COCTaBa s/1pa U €ro
PagmoaktuBHBIE MTOJIOKEHUSIB TIEPUOINIECKON CHCTEME TIPH
npespatuenus. [lepuon a-paguoaktuBHOCTH (MC — XHMus).
roJypacnaja. HccnenoBanue TpeKoB 0-4acCTHUIL 1O TOTOBBIM
JetictBust ¢dotorpadusiMm. OGHapyKeHUE U U3MEPECHHE
paarOaKTUBHBIX paauanoHHOro (OHAa ¢ MOMOIIBIOAO3UMETPA, OLCHKA
WU3ITy4YeHHUH Ha )KUBBIS €ro NHTEHCUBHOCTH.
OpraHu3MbI Ananmn3 OMOJIIOTUYECKUX W3MEHEHH,
MPOUCXO/ISIIIINX TOJT IEWCTBHEM PaJIMOAKTHBHBIX
n3nyuyenuit (MC — Ouosorust). Mcrionb3oBanue
paarMoaKTUBHBIX U3IydeHuil B meaunnae (MC —
OHMOJIOTH)
sinepHbie SlnepHble peakiuu. Pemenne 3agad ¢ UCMOIB30BaHMEM 3aKOHOB COXPaHEHUS
peaKuuu 3aKOHBI COXpaHEHUs MAacCOBBIX W  3apsIOBBIX YHCENl Ha  OIPEJCIICHHUE
(7 v) 3apsiIOBOTO W MAacCOBOTO | Pe3yJbTaTOB SIEPHBIX PEAKUUH; aHaJIU3 BO3MOXXHOCTH

quces. JHEePTUSICBSI3U
aTOMHBIX sep. CBsA3b
MAaccChl ¥ DHEPrUH.
Peakiinu cunresa u
JICJICHUS sITIED.
HcTtounuku sHepruu
CoutHLau 3BE3/I.

SnepHas sHepreTuka

WM HEBO3MOXXHOCTHSIIEPHOHN peakLrH.

OneHKa DHEPrHuHM CBSI3M  SJIEp C UCIIOIb30BaHUEM
(hopmyel DUHIITEIHA.

Ob6cyxaenne MIePCIIEKTUB HCTIOTH30BAHUS
YIPaBISIEMOTO TEPMOSIICPHOTO CUHTE3A.

OO6cyXaeHue NPEeUMYIIECTB U SKOJIOTHIECKHUX
npoOJem, CBA3aHHBIX C snepHO# sHepretukoir (MC
— DKOJIOTHS)

IToBTOpHUTENHLHO-00001IAIOIIHE MOAYJIb (9 )




Cucremarusaig
U U
0000mmenue
MPEIMETHOTO
coJIepIKaHUs

M OMBITA
JIESITEILHOCTH,
pHOOpETEHHOT
0 npu
M3y4YCHUU
BCEro Kypca
(11076370951

O000I11IeHUE COICPIKAHUS
KaXXJOT'0 U3 OCHOBHBIX
pa3nenoB Kypca GHU3UKU:
MEXaHHYECKHE, TCIJIOBHIC,
3JICKTPOMArHUTHBIE,
KBaHTOBBIC SIBJICHUSI.
Hayunbiii MmeTon
TIO3HAHUS UETO
peanuzanus B
pusumgecknx
HCCIIEJOBAHUSX.

CBs3b QHU3UKH U
COBPEMEHHBIX
TEXHOJIOTHI B o0JacTh
rnepenayu

nHbOpMaLHH,
SHEpreTuKe,

TPaHCTIOPTE

Brimonnenune yueOHBIX 3ajaHUH, TPEOYIOMNX
JIEMOHCTPAIMY KOMIIETEHTHOCTEH, XapaKTepPH3YOIUX
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb!

MPUMCHEHUS MOJYYSHHBIX 3HAHUH JJIS1 HAYYHOTO
00BsiIcCHeHHS (DU3HUCCKUX SIBIICHUH B OKPYXKAIOIICH
MPUPOJIC U MMOBCETHESBHOM )KU3HHU, a TAKIKE BBISIBJICHHUSI
(bu3MUECKUX OCHOB PsiJila COBPEMEHHBIX TEXHOJOTHI;

MMPUMEHEHUS OCBOCHHBIX dKCIIEPUMEHTAIbHBIX YMEHHI
JUISl ICCTIeIOBaHMs (PU3UYECKUX SBJICHUN, B TOM YHCIIE
IUJISt TIPOBEPKH THIIOTE3 W BBISABICHUSA
3aKOHOMEPHOCTEH.

Pemrenue pacuéTHbBIX 3a7a4, B TOM YHUCIIC
MPEANOIararonixX UCIoIb30BaHue (pU3NUECKOl Monenu
Y OCHOBAHHBIX Ha COJICPKAHUU PA3ITUYHBIX Pa3IesioB
Kypca (pU3UKH.

BrimonHenne 1 3amura rpynmnoBhIX WITH
VHIUBUyTHHBIX IPOSKTOB, CBS3aHHBIX C
coJiep)KaHueM Kypca (QU3UKH







		2022-08-29T22:02:23+0400
	00cbf0b41950fffd9f
	Каткасова Э.А.




