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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma no ¢pusmke Ha ypoBHE OCHOBHOTO 00Iero oOpa3oBaHMs COCTaBJICHA Ha
OCHOBE TIOJIO)KEHHWH M TpeOOBaHMU K pe3ylbTaTaM OCBOEHHUS Ha 0a30BOM YpOBHE
OCHOBHOW 00pa3zoBaTesibHOW mporpamMmsbl, npeactaBieHHbix B GI'OC 00O, a takxe ¢
yuéroMm denepanbHOl paboueld mporpamMmbl BocnuTanus W KoHlenuu npenopaBaHus
yueOHoro npeamera « Pu3nkay.

Conepxanue  mporpaMMbl 1o (GU3MKE  HaMpaBieHO Ha  (QOpMUpPOBAHUE
€CTECTBEHHO-HAYYHON IPaMOTHOCTH OOYYaIOIIMXCA U OpraHU3aluio U3ydeHus: PU3nKu Ha
NesITeIbHOCTHOM OCHOBE. B mporpamme 1o ¢u3nke yuuThIBalOTCSI BO3MOXKHOCTH Y4E€OHOTO
npeaMera B peanmzanuu TpedboBanuid @I'OC OOO K MmiIaHUPYEMBIM JIMYHOCTHBIM U
METanpeaMETHBIM  pe3ylbTaTaM OOydYeHHus, a TaKKe MEXKIPEeIMETHbIE  CBSI3U
€CTECTBEHHO-HAYYHBIX YU€OHBIX MPEAMETOB HA YPOBHE OCHOBHOI'O 00ILIEr0 00pa30BaHMUs.

[IporpamMma 1o (Qu3MKe yCTaHABIMBAET paclpeiesieHne y4yeOHOro Marepuasna IO
rojgaM o0yuyeHus (10 KjaccaM), MpeaiaraeT IPUMEPHYIO MOCIEA0BATEIHOCTh U3YYEHUS
TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHs MPEAMETHOTO COJAEPKAHUSA M y4ETE€ BO3PACTHBIX
0COOEHHOCTEN 00yUarOIINUXCS.

[Iporpamma mno ¢usuke paspaboTaHa C EIbI0 OKA3aHHUS METOAMYECKON IMOMOIIU
YUUTENIO B CO3/IaHUU paboueli IporpaMMsbl 0 y4eOHOMY IIPEIMETY.

dusnka SBISIETCS CHUCTEMOOOPA3YIOMIUM JUIsl €CTECTBEHHO-HAYUYHBIX YUeOHBIX
IPEIMETOB, MOCKOJIbKY (PM3MUYECKHUE 3aKOHBI JIEKAT B OCHOBE IPOLECCOB U SIBJICHUIA,
U3y4aeMbIX XUMUEH, OMOJIOTHEN, acCTpOHOMUEH U Ppu3nyecko reorpadueil, BHOCUT BKJIA]
B ECTECTBEHHO-HAYYHYI0 KapTUHY MHpa, NPEIOCTaBIsSeT Haubojee siCHble O00pasiibl
MIPUMEHEHUsI HAyYHOIO0 METOJA IMO3HAHMS, TO €CTh CHOco0a MOIYYEHHUs IJOCTOBEPHBIX
3HAHHUU O MUpE.

Onna w3 raBHBIX 3a7ad  (U3HUYECKOro oO0pa3oBaHUsI B CTPYKType OOIIEro
00pa3oBaHUs COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH M MHTEpeca
K HayKe y OOy4aronmxcs.

N3yuenune ¢uzuku Ha 0a30BOM YpOBHE MPEANOJaraeT OBJIAJCHUE CIIECIYIOUIMMU
KOMITIETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBIICHUS;

e OIIEHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e HMHTEPHPETUPOBATH JAHHBIE U MCIOJI30BATh HAYYHbBIE JOKA3aTEIbCTBA IS
MOJIYYEHHUS BHIBOJIOB.

Henu nzyyenust pU3MKKA HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs OINpE/ICICHbI B
Konnenmmuu mnpenogaBanus ydeOHoro mnpeamera «®dusuka» B 00pa30BaTeIbHBIX
Opra”Hu3aLusIX Poccniickon ®denepanun, peATU3YIOIIUX OCHOBHBIE
00111e00pa3oBaTeNibHbIC MPOrpaMMBbl, YTBEPKAEHHOM pemenrem Koserun MunuctepcTa
npocsenienus Poccuiickoit denepanmu (mpotokod ot 3 aexkadbps 2019 r. Ne [TIK-4BH).

eau ndyyenus GuU3NKu:
e TMpUOOpETEHHE MHTEpPEca U CTPEMJICHUS OOYYaIOIIUXCS K HAYYHOMY HU3YYEHUIO
OPUPOABI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;

e pa3BUTHE TMPEACTABICHUN O HAyYHOM METOJIe TMO3HaHUS U (HOPMHPOBAHUE
HCCIIEIOBATENICKOTO OTHOIIEHUS K OKPY’KAIOIIUM SIBICHUSIM;

e (opMupoBaHHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa H3YyYECHHS OCHOB
CTpOEHHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DM3UKU;



e (QopMupoBanue mnpenacTaBIeHUH O poid (HUUKA UL PA3BUTUSA APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUI;

e pa3BUTHE MPEACTABICHUN O BO3MOXHBIX cdepax Oyayuied npodeccunoHanbHOU
NEeSATEIBbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JalibHEHIIEMY O0yYeHUIO B
ATOM HAIpaBJICHUU.

JlocTikeHre 3THX Ielied TporpaMmbl Mo (U3UKE Ha YPOBHE OCHOBHOI'O OOIIETO

o0pa3zoBaHUs 00ECIICUMBACTCS PEIICHUEM CIEAYIOIINX 3a1aY:

e TMpuOOpeTeHHEe 3HAHUN O JUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXAHHYECKHX,
TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e TMpuOOpEeTeHWEe YMEHHHA OMHCHIBATh W OOBICHATH (HU3HUYECKUE SIBICHUS C
MCIIOJIb30BaHUEM TIOJTYUCHHBIX 3HAHMIA;

e OCBOCHHE METOJOB PEUICHHs MPOCTEHIINX Pacu€THBIX 3a/lad C HCIOJIb30BAHUEM
duznyecKkux Mojenel, TBOPUYECKUX U MPAKTUKO-OPUECHTHPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUU HAOIIONATh TPHUPOIHBIC SBICHUS U BBIMOIHATH OIIBITHI,
nabopatopHbie pabOThl M IKCIIEPUMEHTAIBHBIE UCCIEAOBAHUS C UCTIOIH30BAaHHEM
U3MEpPUTETBHBIX TPUOOPOB;

e OCBOEHHE MPUEMOB pabOThI ¢ HHPOpMALEN PU3NUECKOTO COAEPKAaHUS, BKIIIOUast
UH(GOPMAITUI0O O COBPEMEHHBIX JOCTHKEHUSX (U3MKH, aHAIU3 U KPUTHYECKOE
OlICHHBaHUE UH(OPMAITIH;

e 3HAKOMCTBO CO cdepaMu NpoPeCcCHOHATBHOU JAESITEIbHOCTH, CBSI3aHHBIMHU C
(GU3UKON, ¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JIOCTHXKCHHSIX
(pu3HUECKON HayKH.

Ha wusyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOUIETO
oOpazoBaHust oTBoAUTCS 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HeJIelN0), B 8 Kiacce
— 68 yacoB (2 waca B Hememwo), B 9 kimacce — 102 wyaca (3 uwaca B HeIENO).

OKCIEpUMEHT SBISIETCS MCTOYHUKOM 3HAHWNA W KPUTEPHUEM WX HCTHHHOCTH B HayKe.
KoHuenuusi coBpeMeHHOro o0pa3oBaHus MOJApa3yMEBAET, YTO B yUeOHOM 3KCIIEPUMEHTE
BEAYIYIO POJIb JOJDKEH 3aHSATh CAMOCTOSITEIBHBIA MCCIIEIOBATEIbCKAN YUYCHUYECKUN
skcriepuMeHT. COBpeMEHHbBIE IKCIIEPUMEHTAIBHBIC UCCIIETOBAHUS M0 (PU3UKE YKE TPYTHO
OpeacTaBUTh 0€3 HCIONb30BaHMS HE TOJBKO AQHAJIOTOBBIX, HO U  HU(POBBIX
U3MEpUTENbHBIX MpuOopoB. B denepanbHOM rocygapcTBEHHOM 0Opa30BaTEIbHOM
CTaHIapTe€ IMpPONUCAHO, YTO OJHUM M3 YHHUBEPCAIbHBIX YYE€OHBIX JIEHCTBUH,
NpUOOpETaeMbIX YYalllUMUCA, JOJDKHO CTaThb YMEHHUE «IIPOBEAEHHUS OMBITOB, MPOCTHIX
SKCIIEPUMEHTAJIbHBIX  HCCIENOBAaHUM, TPSIMBIX W  KOCBEHHBIX  HM3MEPEHHMH  C
UCIIOJb30BAaHUEM aHAJIOTOBBIX W LU(POBBIX H3MEPUTEIBHBIX MPUOOPOBY. YUeOHBIM
AKCIIEPUMEHT MO (U3HMKE, MPOBOJMMBIA Ha TpPAIUUUMOHHOM oOOpyaoBaHuu (0e3
npuMeHeHUs! TU(POBBIX Ja0OpaTOpPUil), HE MOXKET B MOJHOM Mepe 00eCneuuTh pelieHue
Bcex o0oOpa3oBaTeNbHbIX 3a7ad B COBpEeMEHHOM 1kose. CIOXUBIIAsACA CHUTyalus
00yCJIOBJIEHA CYIIECTBOBAHUEM psJia TPOOIeM:

* TPaIWIMOHHOE IIKOJHHOE OOOpYyIOBaHWE W3-32 OrPAHUYCHHUS TEXHHUUECKHUX
BO3MOKHOCTEH HE TI03BOJISIET IPOBOJAUTH MHOTHE KOJIMYECTBEHHBIE UCCIICOBAHNUS;

* JUIMTENILHOCTh MpPOBEACHUs (PU3MUECKUX HCCIEIOBAaHUM HE BCErJa COrjiacyercs C
JUTATENBHOCTHIO YUEOHBIX 3aHATHI;

* BO3MOXKHOCTh MPOBEACHHUA MHOTMX (DU3MUECKUX HCCIEIOBAHUM OrpaHUYMBAETCS
TpeOOBAHUSIMU TEXHUKHU OE€30MACHOCTHU U JIP.



[Hudposas naboparopuss KapAUHAIBHBIM 00pa3oM H3MEHSET METOAMKY U COJECp)KaHUE
HKCIIEPUMEHTAJIbHOW  JEATENBHOCTH M  TMOMOTaeT pPEIIUTh  BBIMICIIEPEUNCICHHBIC
npo6sieMsl. HIupokuii ciekTp HMPPOBBIX JaTYUKOB MO3BOJISAET yUALIUMCS 3HAKOMUTHCS C
napaMerpamMu (PU3MUYECKOr0 S3KCIEpPUMEHTa HE TOJbKO HAa KAaueCTBEHHOM, HO U Ha
KOJIMYECTBEHHOM YpoBHE. C momomibio 1U(poBOM 1a00paTopuy MOXKHO IPOBOJUTH
JUINTENbHBIA OKCHEPUMEHT Jake B OTCYTCTBUM JKcrepumeHTatopa. [lpm 3TOM
U3MepsieMble TaHHBbIE U PE3yJIbTaThl UX 00pabOTKH OTOOPaKarOTCsl HEMOCPEACTBEHHO Ha
9KpaHe KommbloTepa. B mpouecce (QopMupoBaHUS SKCIEPUMEHTAIBHBIX YMEHUH I10
(u3MKe ydaluics Y4YUTCsS NPEACTABIATh MH(POPMaLMI0O 00 HCCIENOBAaHUU B UYETHIPEX
BUJIAX:

* B BepOaJIbHOM: OMHCHIBATH IKCIIEPUMEHT, CO3/1aBaTh CJIOBECHYIO MOJIEh SKCIIEPUMEHTA,
(¢uKcHpoBaTh BHUMaHUE Ha U3MEPAEMBIX (PU3HMUECKUX BEIMYUHAX, TEPMUHOJIOTUH;

* B TAOJIMYHOM: 3aIOJIHATH TaOJIHUIIBI JAHHBIX, JIEXKAIIUX B OCHOBE MOCTPOCHUS TpadUKOB
(pu 3TOM y y4yaluxcs BOZHUKAET MEPBUYHOE MPECTABICHUE O MACIITa0aX BETUYHH);

* B TpadMYeCKOM: CTPOUTDH IpapUKH MO TAOJIWYHBIM JaHHBIM, YTO TMO3BOJISIET NMEPEUTH K
BBIIBDKEHUIO TUIIOTE3 O XapakTepe 3aBUCUMOCTU MEXAY (PU3MYECKHMMH BEIMYMHAMU
(mpu 3TOM yuuTEdbh MOKA3bIBAET MPEUMYLIECTBO B BU3yaJIM3allMM 3aBUCHUMOCTEH MEXIy
BEJIMYMHAMU, HAIJITHOCTh U MHOTOMEPHOCTb);

* B aHAJUTUYECKOM (B BHJI€ MATEMaTUYECKUX YPaBHEHHI): MPUBOAUTH MaTEeMAaTUUYECKOE
OINHCaHUE B3aMMOCBSA3H (PU3NYECKUX BEJIMUMH, MaTeMaTHUYEeCKOe 0000IIEHUE MOTYyYEHHbIX
pe3ynpTaToB. POPMUPOBAHUE MCCIEAOBATENbCKUX YMEHHMM Yy4yalluxcs, BBIpaXaercs B
CIEQYIOMNX NEUCTBUSX:

* ompeJieNeHrne MpooOJIeMBbl;

* MIOCTAHOBKA HUCCJIEIOBATEIbCKON 3a/1a4H;

* IJJAHUPOBAHUE PEIICHUS 3a/1a4H;

* IOCTPOEHUE MOJICIIEH;

* BBIJIBH)KCHHE THITOTES;

* SKCTIEpUMEHTANIbHAS TIPOBEPKA TUIIOTE3;

* aHAJIM3 JIAHHBIX SKCIIEPUMEHTOB WM HAOJIO/ICHUH;

*(opMyITUPOBAHUEBHIBOJIOB.



COILEPKXAHUE OBYUYEHUASA
7 KIIACC

Pa3znes 1. ®u3uka u e€ poJsib B IO3HAHUM OKPY:KAIOIIEero Mupa.

®uzuka — Hayka o npupoge. ABieHus npuponabl. PUBNYECKHE ABICHUS:
MEXaHUYECKUE, TEMIIOBBIE, DJIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BeIUYUHbI. M3Mepenue Quinueckux BelInyuH. Ouznyeckue npudopsl.
[TorpemnocTs U3MepeHUil. MexayHapoaHast CUCTEMA €AUHULL.

Kak ¢usuka u  jgpyrue  ecTecTBEHHbIE  HAYKM  M3Y4alOT  IPUPOLY.
EcTecTBeHHO-HayUYHBIN METOJ| MO3HAHUS: HAOJIOJCHHUE, MOCTAHOBKAa HAYYHOI'O BOIPOCA,
BBIJIBUKEHUE TUIOTE3, HKCIIEPUMEHT MO MPOBEPKE TUIOTE3, 0OBsICHEHUE HAOII0JaeMOTO
apreHus. Onucanue GU3NIECKUX SIBJICHUN C TTOMOIIBIO MOJIEIICH.

Jemoncmpayuu.

1. MexaHuudeckue, TeIIOBbIE, JIEKTPUIECKUE, MATHUTHBIC, CBETOBBIE SIBIICHHUSL.

2. ®@uznueckue npulOOpPsl W TpoOIEAypa MNPSIMBIX H3MEPEHHH aHaJIOTOBBIM U

1U(ppOBBIM TPUOOPOM.

Jlabopamopnwie pabomel u onvimol.

Omnpenenenue 1EHbI IeTICHUs IKaJIbl U3MEPUTEILHOTO TpHdOopa.
N3mepenune paccTosHUiA.
N3mepenne 00bEMa JKUIKOCTU U TBEPAOTO TENA.
Ornpenenenue pa3MepoB MajbIX TEJ.
N3MmepeHnne Temreparypsl MPU HOMOIIH KUIKOCTHOIO TEPMOMETpPA M JaTyuKa
TEMIIEPATYPHI.
6. lIpoBeneHue ncciieqoBaHMs IO MPOBEPKE TUMOTE3bI: JAaIbHOCTh MOJNETA MIApHKA,
MYIIEHHOT'0 TOPU30HTAILHO, TEM 0O0JIbIIIE, YeM OOJIBIIIE BHICOTA ITyCKa.

Paszpnea 2. IlepBoHayajibHble CBEACHUS O CTPOCHUH BELECTBA.

CrtpoeHue BellleCTBA: aTOMbl M MOJIEKYJIbI, UX pa3Mmepbl. ONBITHI, JH0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHHUE BEIIECTBA.

JIBmxeHne yactull BemecTBa. CBA3b CKOPOCTH ABMXKEHUS YaCTHUI] C TEMIIEPATYPOM.
BpoynoBckoe nuxenue, nuddysusa. BzanmoaecTBue yacTuil BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUJIKOCTE M TBEPIBIX
(kpuctamnuyecknx) Tel. B3auMocBsA3bp MEXKIy CBOWCTBAMHU BEUIECTB B  Pa3HBIX
arperaTHbIX COCTOSIHUSIX M HMX aTOMHO-MOJIEKYJISPHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUUM BOJBI.

Hemoncmpayuu.

1. HaOmroneHnne OpOyHOBCKOTO TBUKEHHS.

2. Habmoaenue nuddyszuu.

3. HaGmronenue siBieHUM, OOBSCHSIOMIMXCS TPUTSHKEHUEM WM OTTaJIKWBaHUEM

YacTHI] BEUIECTRA.

Jlabopamopnuie pabomul u onvimol.

1. OreHka 1uamMeTpa aToMa METOJ0M PSJIOB (C UCTOoJIb30BaHUEM doTorpaduii).

2. OnBITHI 110 HAOIIOICHUIO TETIJIOBOTO PACHIUPEHUS Ta30B.

3. OmnbIThI MO OOHAPYKEHUIO JCHCTBUS CHUJT MOJIEKYIISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuskeHue U B3auMo/ielicTBHE TeJl.

vk W N



MexaHnuueckoe IBHKE€HHE. PaBHOMEpHOE W HEepaBHOMEpPHOE ABMKEHUE. CKOPOCTb.
Cpennsisi CKOpOCTh NP HEPABHOMEPHOM ABWKEHUU. Pacu€T myTH U BpeMEHM IBH>KEHHS.

SBneHne nHEpUUHU. 3aKOH MHEPLMU. B3auMoaencTBUe TNl Kak MPUYMHA U3MEHEHHUS
CKOpPOCTH JABWKEHHMS Tel. Macca kak Mepa HHEpTHOCTH Teia. [lmoTHoCTh BemecTBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BELIECTRA.

Cuita kak XapakTepuCTHKa B3aumojeucTBusa Ten. Cuia ynpyroctd U 3akoH ['yka.
N3MepeHne cuiibl ¢ TOMOIIBIO AUHAMOMETpA. SIBICHUE TATOTEHUS U cuja TshkecTu. Cuna
TSKECTH Ha JIpyrux ruaHerax. Bec tema. HeBecomocts. ClioxkeHHe Cuil, HAIpPaBICHHBIX
no ojHou npsmoi. PaBHoaelicTByromas cuil. Cuiia Tpenusi. TpeHre CKOIbKEHUS U TPEHHE
MOKOsA. TpeHne B IpUpOJE U TEXHUKE.

Jemoncmpayuu.

Habmoienne MexaHu4eckoro JBUKEHHS Teja.
N3mepenne cKkOpOCTH MPSIMOJIMHENHOTO JBUKECHMUS.
Habmroienue siBJIeHUS] UHEPITHH.
Habmoienne n3MeHeHus: CKOPOCTH MPH B3aUMOJICHCTBUU TEIl.
CpaBHEHHE Macc 110 B3aMMOJICHCTBHIO TEIL.
CrnoxeHue CHl, HalPaBJICHHBIX 110 OJHOM IIPSIMOM.
JIaﬁopamoprte pabomuol u onvimeol.
1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBUYKEHUS (IIapHKa B KUAKOCTU, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWUJIS U TaK Jajee).
2. OnpeneneHue CpeAHEW CKOPOCTH CKOJBXEHHs Opycka WIM IIapuKa [0
HaKJIOHHOW INIOCKOCTH.
3. OnpezneneHue IOTHOCTH TBEPAOTO TEINA.
4. OmnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTskeHus (aegopManun) npyKHUHbI
OT MPHWJIOKEHHOMN CHUJIBL.
5. OnbIThL, JEMOHCTPUPYIOLIME 3aBUCHMOCTh CHJIBI TPEHUs CKOJILKEHUS OT Beca
TeJIa U XapakTepa CONMPUKACAOIINXCS IIOBEPXHOCTEN.

Paszneu 4. JlaBiieHue TBEPABIX TeJl, dKMIAKOCTEH M ra3oB.

Hasnenne. CrnocoObl yMEHbIIEHUS M YBEIUMYEHHUs naBieHus. J[laBienue rasa.
3aBUCUMOCTh JIaBJIeHUs raza oT o0béma, Temneparypsl. Ilepenaya naBieHust TBEpABIMU
TE€IaMH, KUIAKOCTSIMU U Ta3zamu. 3akoH Ilackana. IlHeBMartuueckue MallWHBI.
3aBUCHUMOCTh JABJEHMSI KHJAKOCTM OT INIyOMHbI. ['mapocraTMueckuil mapajokc.
CooOuraromuecs cocyabl. [ uapaBnnyeckue MEXaHU3MBI.

Atmocepa 3emnnm u armochepHoe gaBieHue. [IpuuMHBI  CyIIECTBOBaHUS
BO3ayIIHOM 000ouku 3emin. OnbiT Toppuuennu. M3mepenue atmochepHOro JgaBlieHUS.
3aBUCUMOCTh aTMOC(HEpPHOro AaBiIEHUS OT BBICOTHI HaJl ypoBHeM Mops. IIpubopsl s
MU3MEPEHUs aTMOC(EpHOTO AaBICHUS.

JlelicTBHE KUAKOCTM M Ta3a Ha IMOrPY>KEHHOE B HUX Teno. BelTankuBaromas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue Ten.Bo3ayxomnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbH JAABJIEHUA ra3a OT TEMIEPATYpPHI.

Ilepenaya naBneHus KUAKOCTBIO U Ta30M.

Coobmatomuecst CoCyibl.

['mnpaBnuyeckuid npecc.

[IposiBneHue neicTBUS aTMOC(PEPHOTO JABICHUS.

3aBUCHMOCTh BBITQJIKUBAIONIEH CHJIBI OT 00bEMa MOTpyKEHHOW 4YacTU Teja U
IJIOTHOCTH 5KMJIKOCTH.

I
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7. PaBEHCTBO BBITAIKHUBAIOIIEN CHIIBI BECY BBITCCHEHHOU JKUJIKOCTH.

8. YcCIOBHE IUIaBaHUS TEJ: IUIABAHUE WJIM IOTPYKEHUE TEI B 3aBUCHUMOCTH OT
COOTHOILICHHS TUIOTHOCTEN TeJIa U JKUJIKOCTH.

Jlabopamopnwie pabomol u onvimol.

1. HccrnenoBanue 3aBHCHUMOCTH Beca Tella B BOAE OT O0OBEMA MOTPYKEHHOM B
AKUJKOCTh YaCTH TEJIA.

2. OmnpenesieHUE BBITAJIKUBAIOIIECH CHIIBI, JEHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCHMMOCTH BBITAJIKMBAIOLICH CHUJIbI, JEHCTBYIOIIEH Ha TEJIO B
KHUJIKOCTH, OT MACCHI TeJa.

4. OnbITHI, JEMOHCTPUPYIOILINE 3aBUCUMOCTD BBITAJIKABAIOIIEH CHUJIBI,
JNEUCTBYIOUIEH Ha TEJIO B )KUJIKOCTH, OT 00bEMA NOTPYKEHHOM B )KUIKOCTh YaCTH
TEJIa ¥ OT IUIOTHOCTH KUJKOCTH.

5. KoHcTpyupoBaHue apeomMerpa WA KOHCTPYUPOBAHUE JIOJIKM U ONPEACICHUE €€
IPYy30II0ABEMHOCTH.

Pa3zpnesn 5. PaGoTra 1 MOIIHOCTB. JHEPrHUs.

Mexanuueckas pabota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuiio paBHOBeCHs
peiuara. llpumeHeHue mnpaBuiia paBHOBECHS phluara K OJOKY. «30J0TO€ MPABHIIO»
mexanuku. KITJ[ mpoctbix mexanusmoB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprus. Kunernueckas u nmoTeHuuanbHas sHeprus. [IpeBpamieHue
OJTHOTO BMJIa MEXaHUYECKOM YJHEPTUU B IPYTOW. 3aKOH COXPAHEHHUSI DHEPTUN B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenne paOOThl CUJIbI TPEHHUS TPU PABHOMEPHOM JBIKCHUHM Tejia IO

TOPU30HTAIBHON NOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUara.

3. N3mepenue KII/] HaKJIOHHOW MIOCKOCTH.

4. W3ydeHue 3aK0Ha COXpPAHEHUSI MEXAHUYECKOW SHEPTUH.

8 KIIACC

Pa3znes 6. TeruioBble ABJICHUSA.

OCHOBHBIE MOJIOKEHUS MOJIEKYJSAPHO--KUHETUYECKOW TEOPUU CTPOEHUS BELIECTBA.
Macca u pazMepbl aTOMOB U MOJIEKYJ. OTIBIThI, TOATBEPKAAIOIIME OCHOBHBIE MTOJI0KEHUS
MOJICKYJISIPHO-KUHETUYECKOW TEOPUH.

Mopgenu  TBEPAOro, KUJIKOTO H  Ta3000pa3HOTO  COCTOSIHMM  BEIIECTBA.
Kpucrannuueckue u amopdusie tena. OObsiCHEHUE CBOMCTB ra3oB, JKUJIKOCTEN U TBEPBIX
TE€J Ha OCHOBE TIOJIOKEHUW MOJEKYJSPHO--KUHETHYECKOH Teopuu. (CMauWBaHUE U
KalWJUISIPHBIC SIBJICHUS. TEII0BOE pACIIMPEHNE U CHKATHE.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEILJIOBOTO JABMKEHUS YaCTHII.
Buaytpennsis sueprus. CriocoObl W3MEHEHHS BHYTPEHHEW HHEpPruM: TeIulonepenada u
coBepiieHue paboTel. Buapl Temionepeaaun: TeIIOMPOBOAHOCTh, KOHBEKITUS, N3TyUEHHUE.

KonudecTBo TemnoThl. Y aenpHas TEMIOEMKOCTh BEIIECTBA. TeMI000MeH U TEIJIOBOE
paBHOBecue. YpaBHEHHME TemIOBOro Oamadca. IlmaBmenwe ©  OTBepjeBaHHE
KpUCTAJUTMYECKNX BEIIECTB. YAelbHas TeruioTa IaBiaeHus. [lapooOpasoBanue u
koHaeHcamus. Mcnapenue. Kunenne. Y aenpHas Teriora mapooopa3oBaHusa. 3aBUCHMOCTD
TEMIIepaTypbl KUTIEHUSI OT aTMOC(EPHOTO TaBICHHUS.



BrnaxHocTts BO3myxa.

DHeprusi TOIMBa. Y ieJibHasi TEII0Ta CrOPaHUs.

[Tpunnmner pabotsl TernoBbix asurarenei KIIJ TemmoBoro npuratens. TeruioBwie
JIBUTATEJIU U 3alIATa OKPYKAIOIIEH CPEeIbl.

3aKOH COXpAaHEHHUS U MIPEBPAILCHUS SHEPTUHU B TEIJIOBBIX MPOIIECCAX.

Hemoncmpauuu.

vk wnN

HaGmonenne 6poyHOBCKOTO IBH)KEHUSI.

Habmonenue nuddysumn.

HaGmoienune sSBiICHU CMaYiBaHUS W KAIMMJUTSIPHBIX SBIICHHM.

Habmoienue TermnoBoro pacumpeHust Ted.

H3meHeHue naBieHHs Tra3a MpPU HU3MEHEHWH O00bEMa W HArpeBaHUU WIIH
OXJTaKJICHUH.

[IpaBuia u3mMepeHus: TeMrepaTyphl.

Bu el Termonepenayn.

OxnakieHne Tpy COBEPIICHUH PabOTHI.

Harpeanue npu coBepiieHHH pabOThl BHEUTHUMH CUJIAMH.

. CpaBHeHI/Ie TEILIOEMKOCTEMN Pa3JINYHbIX BCIICCTB.

. Ha6J'IIOI[€HHe KHIICHH.

. Ha6J'IIOI[€HHe IMIOCTOAHCTBA TCMIICPATYPHI IIPU IINIABJICHUH.
13.

Moienu TeIUIOBBIX IBUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnbITHI O BRIPAIMBAHUIO KPUCTAIUIOB TOBAPEHHOM COJIM WJIM caxapa.

OnbITEl IO HAOIOJIEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUJIKOCTEH U TBEPBIX
TelL.

OrnpeneneHue JaBlIeHUs BO3lyXa B OaJIOHE HITTPUIIA.

OnbITHl, IE€MOHCTPUPYIOLIKME 3aBUCUMOCTh JIaBJIEHUS BO3JlyXa OT €ro o0béma u
HArpeBaHUs WU OXJIAKICHUS.

IIpoBepka THMIOTE3bl JMHEHHONW 3aBUCHMMOCTH JUITMHBI CTOJIOMKA >XHUIKOCTH B
TEPMOMETPUYECKON TPyOKE OT TEMIIEPaTypHI.

HaGnronenue w3MEHEHHWs  BHYTPEHHEW DOSHEpPrMM Tela B pe3yibTaTe
TEerIonepeaayn U paboThl BHEITHUX CHUJI.

UccnenoBanue siBieHUs TEIOOOMEHA MPU CMEIIMBAHUU XOJIOAHOW M TOpSYEi
BO/IBL.

OrnpeneneHrue KOJIUYECTBA TEIIOThI, MOJYYEHHOIO BOJIOM MpU TEMJI00OMEHE C
HAarpeThiM METAIUIMYECKUM LIUIUHIPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

Onpenenenrne OTHOCUTEIBLHOM BIaKHOCTH BO3/1yXa.

Onpenenenue yaeabHOM TEMIOTHI MIaBJICHUS JIb/A.

Paznen 7. DaekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpuzanus Ten. JIBa poja  3IEKTpUYECKUX 3apsgoB. B3aumoneiicTBue
3apspKEHHBIX Tesl. 3akoH KysnoHa (3aBUCHMOCTH CUJIbI B3AMMOJCHCTBHS 3apSKEHHBIX Tell
OT BEJIMYMHBI 3aPSJ0B U PACCTOSHUS MEXKIY TEIAMH).

Onektpuueckoe mnone. Hanpspk€HHocTh  snekTpudeckoro  noiid.  [IpuHuun
CYyHEPHO3ULINH JIEKTPUUECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurtenu »nekTpuueckux 3apsioB. OJIEMEHTAPHBIA  AJIEKTPUUYECKUU  3apsii.
Crpoenue aroma. IIpOBOJHUKM W JUANEKTPUKHU. 3aKOH COXPAHEHUSI AJIEKTPUUYECKOTO
3apsaa.

DJIEKTPUYECKUN TOK. YCJIOBHUSl CYLIECTBOBAHUS AJEKTPUUECKOro TOKa. McTouHMkn
NOCTOSIHHOTO ~ ToKa. JIeMCTBUS  2JIEKTpUYECKOro TOKa (TEIUIOBOE, XHMMHYECKOE,
MarHuTHOE). DIEKTPUUECKUN TOK B HKHUIKOCTAX U razax.

Onektpuueckas 1nenb. Cuna Toka. DJeKTpudeckoe HarpsbkeHue. COnpOTHBIICHHE
NPOBOJHUKA. YJEIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma i y4yacTKa LIEeMH.
[TocnenoBarenbHOE U MapauIeIbHOE COETUHEHUE TPOBOTHUKOB.

PaboTa 1 MOIIHOCTB 3JIEKTpHUECKOro Toka. 3akoH /[xoyns—JIeHua. Dnekrpuyeckue
T ¥ TOTPEOUTENH ICKTPUICCKOM SHEpTuH B ObITYy. KOpoTKOe 3aMbIkaHmeE.

[TocTostHHBIE MarHUThI. B3auMOIeiCTBHE MOCTOSTHHBIX MarHUTOB. MarHuTHOE MOJIE.
MarnutHoe mone 3emMyii U €ro 3HaueHue I Ku3HM Ha 3emsie. OmbeIT Opcrena.
MarauTHOe MoJIe JIIEKTPUYECKOrO0 TOKa. [IprMEeHEeHHe SJIEeKTPOMAarHuTOB B TEXHUKE.
JlelicTBME MAarHUTHOTO TOJS HAa MPOBOJHUK C TOKOM. OJIEKTPOJBUIaTelib MOCTOSIHHOTO
ToKa. MIcroyib30BaHKE 3JIEKTPOJIBUTATENIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel ®apaned. SIBiaeHue 3eKTpoMarHuTHOM wuHAYKUuU. IIpaBunmo JleHma.
Onektporenepatop. CriocoObl MOTYyUYESHUSI JIEKTPUUECKOW dHEPTUU. DIIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX UICTOUYHUKAX SHEPTHUU.

Jlemoncmpayuu.

DJEeKTpU3aLus TEN.
JIBa poJia 3IEKTPUUECKUX 3apsS0B U B3AMMOJECHUCTBUE 3aPSIKEHHBIX TEI.
Y CTpONCTBO U AEUCTBUE JIIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAST MHIYKIIHS.
3aKOH COXPAHEHHUSI ANEKTPUUECKUX 3aPsIOB.
[TpoBOHUKY U AUDIICKTPUKH.
MoaenupoBaHre CUIOBBIX JIMHUW SJIEKTPUUECKOTO TOJIA.
HcTouHMKM TOCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUIECKOTO TOKA.
. DNEKTPUYECKUI TOK B AKUJKOCTH.
. 'a30BbIM paszps.
. I3MepeHune cuiibl TOKa aMIePMETPOM.
. I3MepeHne 371eKTpHUIeCKOro HaNpsKEHUSI BOJbTMETPOM.
. Peocrar u marasuH COIpOTUBIICHUHN.
. BaumoeiicTBre MOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH PA3/ICJICHUS MTOJTIOCOB MarHuTa.
. MonenupoBaHrue MarHUTHBIX MOJIEN MOCTOSSHHBIX MarHUTOB.
. OneIT Dpcrena.
. MarnuTHOE€ 1noJie ToKa. DJIEKTPOMArHuT.
. JleicTBHE MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
. DNEKTPOIBUTATEIb MOCTOSTHHOTO TOKA.
. UccrnenoBanue sIBIICHUS JIEKTPOMArHUTHON MHIYKIIUH.
. OnbiTel @apajes.
. 3aBUCUMOCTb ~ HAmNpaBJI€HUST HUHAYKIUOHHOIO TOKa OT YCIOBUH  €r0
BO3HUKHOBEHHUSI.
25. DIEKTPOreHEPATOP MOCTOSTHHOTO TOKA.
Jlabopamopnwie pabomul u onvimol.
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9.

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OneiTel MO  HAOMIONEHWIO  DJICKTPU3ANMH  TEN  WHAYKIUMEH ©  TIpH
COITPUKOCHOBEHUMU.

Hccnenoanue aeCTBUS SJIEKTPUUYECKOTO MOJIS HA POBOJHUKHU U IUJICKTPUKH.
COopka u npoBepka paboThI JIEKTPUUYECKON LIENMU TOCTOSTHHOTO TOKA.

N3MepeHne u peryimpoBaHUE CUJIbI TOKA.

N3MepeHne u peryImpoBaHUE HAIIPSKEHUS.

HccnenoBanne 3aBUCUMOCTHM CHJIBI  TOKa, HAYIIETO YEpe3 pE3UCTOp, OT
CONIPOTHBJIEHUS PE3UCTOPA U HANPSHKEHUS HAa PE3UCTOPE.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTb JJIEKTPUYECKOTO COIMPOTUBIICHUS
MPOBOJIHUKA OT €T0 JUIMHBI, IJIONIA ITONEPEYHOr0 CEUCHUSI U MaTeprala.
[IpoBepka mpaBuia CIOKEHUS HANPSHKEHUNA TTPU MOCIEA0BATEIIbHOM COCIMHEHUN
JIBYX PE3UCTOPOB.

[IpoBepka npaBuiia i1 CHIIBI TOKA MTPY MAPAILICIIBHOM COSIMHEHNUH PE3UCTOPOB.
Omnpenenenre pabOTHI MEKTPUIECKOTO TOKA, UAYIIIETO Yepe3 PEe3UCTOP.
Ornpenenenre MOUTHOCTH AIEKTPUUYECKOTO TOKA, BBIJEISIEMON Ha PE3UCTOPE.
HUccnegoBanue 3aBUCMMOCTH CHJIBI TOKAa, HWAYILIETO 4Yepe3 JaMIIOYKy, OT
HaIpsDKEHHS Ha HEW.

Onpenenenue KIIJ[ narpeBares.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3yuenne MarHUTHOTO TOJISi MOCTOSHHBIX MArHUTOB NMPU UX OOBEAUHEHUH U
pa3aeIeHNH.

HccnenoBanne nercTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aMMOJICMCTBUSA KAaTYIIKH C
TOKOM Y MarHuTa OT CHJIbI TOKAa M HaIPABJICHHS TOKA B KaTYIIKE.

N3ydeHne neicTBus MarHUTHOTO TIOJIST HA MPOBOJIHUK C TOKOM.
KoncTtpynpoBanue u uzydeHue padoThl JIEKTPOABUTATENS.

Nsmepenue KIIJI anekTpoaBUrareibHONM yCTaHOBKH.

OneITl 1O WUCCIAEIOBAHUIO  SIBIICHUS  DJIEKTPOMArHUTHOW  WHAYKIHMU:
UCCIIEOBaHNE N3MEHEHUI 3HAUEHUS U HAIIPABIICHUS! UHIYKIIMOHHOTO TOKA.

9 KIIACC

Pa3nen 8. MexaHnuyeckue siBJIeHHS.

MexaHnueckoe JIBUKCHHUE. MarepuanbHas TOYKA. Cucrema OTCUY€Ta.
OTHOCUTENIBHOCTh MEXAHUYECKOTO JBHKEHUSI. PABHOMEPHOE MPSAMOJIUHENHOE IBUKEHUE.
HepaBHomepHoe nipsiMoiinHeHOe ABUKEeHHE. CpeIHssi 1 MTHOBEHHAs: CKOPOCTh Tela MpU
HEPABHOMEPHOM JBHKCHUH.

VYckopenne. PaBHOyckOpeHHOE MpsiMOIMHENHHOE JBkeHHe. CBOOOIHOE MaJiIeHHE.
Omnbitel ['anumnes.

PaBHoMepHOE ABMKEHME IO OKpYKHOCTHU. [lepuos n yactota obparienus. Jlnneinas
U yTJ0Bas CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

Ilepsei 3akoH Herorona. Bropoii 3akoH Hprotona. Tperurt 3akoH HreroToHa.
[TpuHIMIT CynepnIO3UIIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: Cujia TPEHUS CKOJIBKEHUS, CUJla TPEHUS
[IOKOSI, APYTHUE BUJIBI TPECHHUSL.

Cuna TsDKECTH W 3aKOH BCEMHUPHOTO TATOTECHHS. Y CKOpPEHHE CBOOOJHOTO TMajCHHUS.
JIBmxenune rianetr Bokpyr Cosnima. IlepBasi kocmuyeckass ckopoctb. HeBecomocTh u
MIEPETPY3KHU.



PaBHOBecue maTepuaibHOM TOUKU. AOCOIIOTHO TBEPIOE TeNo. PaBHOBecUe TBEPI0TO
TeJla C 3aKPEIIEHHON OChIO BpaleHust. MoMeHT cuiibl. LleHTp TsxecT.

Nmnynec Tena. M3menenune wumnyinbca. HMmynbe cuibl. 3aKOH COXpAaHEHUS
UMITyJIbca. PEakTUBHOE ABUKEHUE.

Mexanuueckass pabora U MOIIHOCTh. PaGoTa cuil TsKeCTH, yOpyrocTd, TPEHUS.
CBsi3b Hepruu u paboThl. [loTeHManbHast SHEpTUsl Teja, MOAHATOTO HaJl TOBEPXHOCTHIO
3emud. [loTeHnnanbHas sHeprus ckato npyxkuHbl. KnHetndeckas sHeprus. Teopema o
KHHETUYECKOW SHEPTUU. 3aKOH COXPAHEHUSI MEXaHUUECKON YHEPTHH.

Jlemoncmpayuu.

1.

o v e w

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

HaGmionenne MexaHHYECKOro [BMKCHHSI Tela OTHOCHUTEIbHO pa3HBIX Tell
oTCu€Ta.

CpaBHeHHME TyT€d M TPACKTOPUN JIBHJKEHHS OJHOIO M TOrO K€ Tela
OTHOCHUTENBHO Pa3HBIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO B KEHUSL.

HccnenoBanne npu3HaKoOB PaBHOYCKOPEHHOIO IBUKEHUS.

HabGitoieHne 1BUKEHUs Tella 0 OKPYKHOCTH.

HaGntoieHne MexaHMYeCKHUX SBJICHUM, HPOUCXOISAIIMX B CHCTEME OTCYETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JBW)KECHUU OTHOCHUTEIIBHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTb YCKOPEHHs Tejla OT MacChl TeJla U ACHCTBYIOIIEH HAa HETO CUIIBI.
Habutoienue paBeHcTBa CUII ITPU B3aUMOJICHCTBUU TEIL.

N3meHenue Beca Tea npyu yCKOPEHHOM JBHKCHUU.

Ileperaua uMIrynbpca py B3anMOJECUCTBUU TEN.

[IpeoOpazoBaHus S3HEPTUH NPU B3aUMOICHCTBUU TEIL.

CoxpaHeHne UMITyJIbCa IPU HEYTIPYTOM B3aUMOJACHUCTBHM.

CoxpaHeHHe UMITYJIbCa IPH a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.

HaGnronenue peakTUBHOTO JIBUKEHUS.

CoxpaHeHHne MEXaHUYECKOM SHEPTUU TPU CBOOOAHOM IaJICHUU.

CoxpaHeHHE MEXaHWYECKOM HHEpruy IpU JBW)KEHMM Tejla NOJX JEHCTBHEM
OPYXXUHBI.

Jlabopamopnwie pabomuel u onvimol.

1.

KoHcTpynpoBanue TpakTa /it pa3roHa U JalbHEHUIIEro paBHOMEPHOTO JIBHXKCHUS
IIapyKa WK TEISKKH.

Omnpenenenue cpeHel CKOPOCTU CKOJIbKEHUS OpyCKa UK JBUKEHUS MIApUKa 110
HaKJIOHHOW INIOCKOCTH.

Omnpenenenre yCKOPEHHsI TeJla IPU PaBHOYCKOPEHHOM JABM)KEHUU 110 HAKIOHHOU
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH TTPH PaBHOYCKOPESHHOM JIBH)KCHHH
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka THMOTE3bI: €CIU TMPU PABHOYCKOPEHHOM [BIIKEHUH 0€3 HadalbHOM
CKOPOCTH TyTH OTHOCATCS Kak psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEKYTKHA BPEMEHH OJMHAKOBHI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHUS OT CHJIBI HOPMaJIbHOTO
JaBJICHUSI.

Omnpenenenne kodduireHTa TpEHNU CKOTBKEHUS.

Omnpenenenue KECTKOCTU MPYKUHBI.



9. Ompenenenne pabOTHl CHUJIBI TPEHUS TPH PABHOMEPHOM JBIDKCHHHM Tella IIO0
TOPHU30HTAIBHON NOBEPXHOCTH.

10. Onpesienienre pabOThl CUIIbI YIPYTOCTU MPHU MOABEME I'Py3a C UCIOJIb30BAHUEM
HEMOJIBMXKHOTO U MOABUXHOTO OJIOKOB.
11. I3ydyeHune 3aKk0Ha COXpaHEHUS! SHEPTHUH.
Pa3zngen 9. MexannuecKue KoJ1e0aHUA M BOJIHEBI.
Konebarenbnoe nBukeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUU: TEPHUOI,
4acToTa, aMIUIUTyAa. MareMaTH4eCcKuil U IPYKUHHBIN MaaTHUKU. [[peBpamienue suepruu
pH K0JIeOaTEIHbHOM JIBUKEHUU.
3artyxaronie koJjieOaHus. BboiHyxkaeHHble KoJsieOaHus. Pe3onanc. MexaHuueckue
BoJHbI. CBOWCTBA MeXaHWYECKUX BOJH. [IpomonpHble M momnepeuHble BOMHBL. JlnnHa
BOJHBI M CKOPOCTh €€ pachpocTpaHeHHs. MexaHUYecKre BOJIHBI B TBEPIOM TeEIIE,
CEICMUYECKHE BOJIHBI.
3Byk. ['pomkocTh 3Byka u BbIcOTa ToHa. Otpaxenwe 3Byka. HH(DpasByk u
YIBTPa3BYK.
Jemoncmpayuu.
Hab6nronenue xonebanuii Te Mo ASUCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPY>KUHE.
HaGnronenue BoIHYKIEHHBIX KOJICOaHHM 1 pe30HaHca.
PacnipocTpanenue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTHYECKHI PE30OHAHC.
./Ia6opamopubte pabomul u onvimeul.
1. OmpeneneHre YacTOThl M IEPUO/Ia KOJIEOaHU MaTEMAaTHUYECKOTO MasiTHUKA.
2. OmnpenesieHUE YacTOTHI U NIepuoa KojaeOaHui Mpy>KMHHOTO MasgTHUKA.
3. HccnenoBaHue 3aBUCHMOCTH Tepuoja KoJieOaHWI MOJBEIICHHOTO K HUTHU Tpy3a
OT JIJIMHBI HUTHU.

4. HVccnenoBaHue 3aBUCUMOCTH IEpHOJia KOJEOAHMM MPYKUHHOIO MAasTHHUKA OT
Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH MEpHOIa KOeOaHU rpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipy3a.

6. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh TMepuoja KOJCOAHWM MPYKUHHOTO
MasgTHUKA OT MacChl rpy3a U )KECTKOCTH MPYKUHBI.

7. V3Mepenue yckopeHusi CBOOOHOTO MaIeHUS.

Paszges 10. D1eKTpOMarHuTHOE 1M0J1€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHuTHOE oJje. DJIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa
AJEKTpOMarHuTHHIX  BOJH. Illkama  snexkTpoMarHUTHBIX  BOJH.  Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DJIeKTpOMarHuTHas mpupoaa ceera. CKOpocTh cBeTa. BoiHOBEIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnsie pabomuel u onvimol.

1. M3yuyeHue CBONCTB AJIEKTPOMATHUTHBIX BOJH C IIOMOIIHI0 MOOMIILHOTO Tele(oHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.
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JlyueBas mopmenb cBera. Mcrounukum cBera. [IpsiMonuHeiiHOE pacrpocTpaHeHue
ceera. 3atMmenuss ComHna u Jlynel. Otpaxkenue cBera. Ilnockoe 3epkano. 3akoH
OTPAKECHUS CBETA.

[Ipenomnenue cBera. 3akOH NpenomieHus cBeTa. [lonHOe BHYTpEHHEE OTpa)KEHHE
cBera. Vcnosib30BaHKE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJIAX.

JIunza. Xox nydeit B nauH3e. Ontuueckas cuctema (oTroanmnapara, MUKpPOCKOIA U
Teneckomna. ['na3 kak onrtudeckas cuctemMa. bau3opykocTh U TallbHO30PKOCTb.

Paznoxenue Oenoro cera B cnektp. OnbiTel HetoToHa. CroskeHHe CIEKTpaIbHBIX
1uBeToB. J(ucnepcus ceera.

JHemoncmpayuu.

[IpssMonuHEHOE PacIIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenne n300pakeHuM B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuyeckuid CBETOBO/I.

Xoa mydeid B coOOUparonieit JnH3e.

XoJ1 Iy4el B pacCEerBaroIIECH JIUH3E.

[Toyyenue n300pakeHUi ¢ TOMOUIBIO JTUH3.

. Ilpunnun nevictBus GoroanmapaTta, MUKPOCKOIA U TEIECKOIA.

10. Mopaens ri1asa.

11. Paznoxenue 6€10ro cBeTa B CIIEKTP.

12. [Tonydenue 6enoro cBeTa Mmpu CI0KEHUHM CBETA PA3HBIX 1IBETOB.
Jlabopamopnwie pabomul u onvimol.

1. HccnemoBanue 3aBUCMMOCTH yTila OTPAKEHUS CBETOBOTO JIyda OT yIJia NaJICHUS.
2. M3ydeHue xapaKTepUCTUK M300paXKEHUs MPEIMETa B IIJIOCKOM 3€pKaJle.

3. HccnegoBaHne 3aBHCHMOCTH YIVIA TPEIOMJIEHUS CBETOBOIO Jiy4a OT yIJia
MaJICHUS Ha TPAHUILIE «BO3yX—CTEKIION.

[Tonyuenue n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.

Omnpenenenre GOKYCHOTO PaCCTOSHUS U ONTHYECKOMN CHIIBI COOMPAIOIIEH JIMH3BI.
OMnBITH TIO Pa3JIOKEHUIO OEIOTO CBETA B CIIEKTP.

OnbITH IO BOCHPUSATHIO IIBETA MPEIMETOB MPU UX HAOIIOJACHUH Yepe3 IIBETOBBIC
(bUIBTPEL.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Onwitel  Pezepdopna u mmanerapHas mojenb aroma. Mogens atoma bopa.
Hcenyckanne n nornomenue ceera atoMoM. KBaHThI. JInHEHYaThIe CIEKTPBI.

PannoaktuBHOCTh. Anbda-, 6eTa- U ramma-usinydeHus. CTpoeHUE aTOMHOTO sijpa.
Hyknonnas moaens atromHoro simpa. M3otonsl. PaguoaktuBHbeie nipeBpainieHus. [lepuon
MOJIypacmajia aTOMHBIX SAEP.

SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsA0BOIO U MAaCCOBOTO YMCEI. DHEPrus
CBsI3U aTOMHBIX sijep. CBs3p MacChl W JHEPruu. Peakiuu cuHTE3a W JIeJICHUs sep.
Hctounuku sneprun ConHua U 3BE3I.

SnepHas sHepreTuka. JlelcTBrs paAMOAKTUBHBIX W31yYEHUN HA )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3ITYyYEHHUS ¥ TOTJIOIMICHUSI.

2. CrHexTpsbl pa3IMYHbIX Ta30B.

3. Conextp BoAopoaa.

4. Habmonenue TpekoB B kamepe BuibcoHa.
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5. Pabora cu€éTurnka HOHU3UPYIOLIUX U3Ty4YEHUN.

6. Perucrpanus usiydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie padomul u onvimel.

1. HaGnrogeHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3JIyUYECHHUS.

2. UccnenoBanue TpeKoB: U3MEPEHHE IHEPTUU YACTHUIBI IO TOPMO3HOMY IyTH (IO

dboTorpadusm).

3. M3MmepeHue painoakTUBHOTO OHA.

IToBTOpPHUTENIHLHO-00001AIOIIUIA MOYJIb.

[ToBTOpUTENHEHO--00001IAIOMIMKA MOIYJb MpEeAHa3HAYEH Mg CHCTeMaTH3allud |
0000IIEeHNsT TPEAMETHOTO COJEP>KAaHUS U OIBITa JEATENbHOCTH, MPUOOPETEHHOTO MPH
M3YYeHHH BCETO Kypca (M3HKH, a Takke JJIsi TMOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY dK3aMeHY MO (U3HUKE I 00yJaromnuXCsl, BEIOPABIIUX 3TOT YICOHBIN
MpPEAMET.

[Ipy u3y4YeHUM [OaHHOTO MOAYJS PEAIU3YIOTCS M CUCTEMATU3HPYIOTCS BHJIBI
NEeATEIbHOCTH, HAa OCHOBE KOTOPBIX OOECHEYMBAETCA JOCTHIKEHHE MPEIMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX pe3yibTaTOB oOyueHus, dbopmupyercs
€CTECTBEHHOHAYYHAATPaMOTHOCTh: OCBOCHHE HAy4YHBIX METOJIOB MCCIIEIOBAHUS SIBJICHUMN
IPUPOABI U TEXHHUKH, OBJIAJICHUE YMEHUSMU OOBICHATH (DU3UUECKUE SBICHUS, TPUMEHSS
[OJIyYCHHBIE 3HAHMS, pelIaTh 3aJ1a4M, B TOM YHCJIE KAUECTBEHHBIC U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIINATBHO NEATEIbHOCTHBIA XapaKTep JAHHOTO pasjielia Peain3yercs 3a CUET
TOT'0, YTO OOYUaIOLIMECS BBINOIHSIIOT 33/1aHUs, B KOTOPBIX UM MPEAJIAraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHWUW pPAaclO3HABaTh U HAYYHO OOBACHATH (DPU3UUECKUE
SABJICHUS B OKPYKAIOIIEN IPUPOJIE U ITIOBCETHEBHOM KU3HU;

HCIIOJIb30BaTh HAYYHbBIE METOJIbl UCCIIENOBaHUS (PU3NYECKHUX SIBJIICHUW, B TOM YHCIIE
JUTSI IPOBEPKHU TMIIOTE3 U MOJTYYEHUS TEOPETUUECKUX BBIBOJOB;

OOBSACHATH HAy4yHbIE OCHOBbI HaubOojee Ba)XHBIX JOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOTUWA, HalpUMep, MPAKTUUYECKOr0 MCIOJb30BaHUS PA3JIUYHBIX HCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IMpPEBpAICHHS M COXPAHEHUS BCEX M3BECTHBIX BHJIOB
SHEPIHUU.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

N3yuenne QUMK Ha ypOBHE OCHOBHOI'O OOMIEro 0Opa3oBaHUsl HAMPABICHO Ha

JNOCTH)KEHUE JIMYHOCTHBIX, METANpEIMETHBIX W MPEAMETHBIX 00pa30oBaTeIbHBIX
pe3ybTaTOB.

B pesynpraTe u3zydeHuss Gpu3MKM HA YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUS Y

oOyuarorierocst 0yyT copMUPOBaHBI CIAEAYIOIINE TUYHOCTHBIE PE3YJIbTAThHI B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

— TMPOSIBIICHUE HMHTEpeca K HUCTOPHUM M COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOW
(U3NYECKON HAYKH;

— [IEHHOCTHOE OTHOIIIEHUE K IOCTHKEHUSIM POCCUMCKUX YUEHBIX --(DU3UKOB;

2) rpaxaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K AKTHUBHOMY YYacTHIO B OOCYXIEHHU OOIIECTBEHHO 3HAYMMBIX H
ATUYECKUX TMPOOJEM, CBSI3aHHBIX C TMPAKTHYECKUM MPUMEHEHUEM JOCTHUKEHUMN
busuKy;

— OCO3HAHUE BaXKHOCTU MOPAJIbHO--3TUYECKUX MTPUHLIUIOB B AEATEIbHOCTH YYEHOTO;
3) 3¢TeTH4eCKOro BOCIIUTAHMS:

— BOCIPUSITHE OCTETUYECKUX KayecTB (Pu3NuecKkod Hayku: €€ TapMOHUYHOIO
MIOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUA:

— OCO3HAaHHWE IEHHOCTU (U3UYECKOM HAayKHM KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MHpPA, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUILIEW COCTABISIOMIEH KYJIbTYPHI;

— pa3BUTHE HaydyHOM JI0003HATEIBHOCTH, MHTEpPEca K UCCIEA0BATEIbCKOM
JEATEIIbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbSl H 3MOIHOHAJIBHOT0 0JIATOIIOIy YU

— OCO3HaHMWE LEHHOCTM 0Oe3omacHOro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH MpaBUJl 0€30MacHOTO MOBEJACHUSI Ha TPaHCIOPTE,
Ha JIOpOTax, C AJIECKTPUIECKUM U TEIJIOBBIM 000PY/I0BAHUEM B JOMAIIHUX yCIIOBUSX;

— copMupoBaHHOCTh HaBbIKa pediekcHH, MpU3HAHUE CBOErO MpaBa Ha OMIUOKY U
TaKOTO e MpaBa y APyroro 4ejioBeKa;

6) Tpy10BOI0 BOCIIMTAHMSL:

— QAKTUBHOE Yy4yacTHE€ B pEIICHUM TMPaKTUYECKUX 3adad (B pamMKax CEMbH,
oOpa3oBaTeNbHON OpraHM3aIluu, TOpoja, Kpas) TEXHOJOTMYECKOW U COIMAIbHOMN
HAIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NUECKUX 3HAHHIM;

— UHTEPEC K MPAKTUYECKOMY U3yUEHUIO MPodecCuid, CBI3aHHBIX C (PU3UKOM;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

— OpHMEHTAIlMs Ha NMpPUMEHEHUEe (PU3WUYECKUX 3HAHUU IS PEIIeHMs 3ajad B 00JlacTu
OKpY)Kalolel Cpeapl, IUIAHUPOBAHUS TIOCTYNKOB M OLIEHKHM HMX BO3MOXHBIX
MOCIICICTBUU [T OKPYIKAIOIIEN CPEBI;

— OCO3HAHME TJI00ATHLHOTO XapaKTepa HKOJOTUUECKUX MPOOIeM U MyTeH UX PEIICHHUS;
8) ajanTanuu K U3MEHAIONIUMCH YCIOBUAM COIUAJIBHOM U MPUPOJIHOM Cpebl:

— TOTPEeOHOCTh BO B3aWMOJICHCTBUU TIPU BBIMOJHEHUU WCCIIECIOBAHUNA U TPOCKTOB
(bu3nYecKol HaMPaBICHHOCTH, OTKPBITOCTD OIBITY ¥ 3HAHUSAM JPYTHUX;

— TMOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Uepe3 MPAKTUUECKYIO AeSTeIbHOCTD;

— oTpeOHOCTh B ()OPMHUPOBAHNN HOBBIX 3HAHUHM, B TOM 4yuciie POPMYIUPOBATH UJICH,
MOHSATHUSI, TUIIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSX;



e — OCO3HaHHWE JACPUIIMTOB COOCTBECHHBIX 3HAHWHW W KOMIICTCHTHOCTEH B 00JIaCTH
busukwy;

e — IJJAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHNN HOBBIX (DM3UICCKUX 3HAHU;

e — CTpPEMJICHHEC aHAJM3MPOBATh M BBIABIATH B3aUMOCBSI3M IPHPOJBI, OOIIECTBA W
HSKOHOMHKH, B TOM YHCJIC C UCIIOJIb30BaHUEM (U3UUCCKUX 3HAHUH;

e —OIICHKA CBOMX JCHCTBUH C YUETOM BIIMSHHS Ha OKPYXKAIOIIYIO CPEIy, BO3MOKHBIX
II100aJIbHBIX MTOCIIEICTBHI.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynpraTe OCBOEHHMS MporpamMmbl MO (PU3MKE HAa YPOBHE OCHOBHOTO OOLIETO
oOpazoBanus y oOyudaromierocsi OyayT chopMHUpOBaHbI MeTalpeIMeTHbIe Pe3yJbTaThl,
BKJIFOYAIOIINE MMO3HABATENIbHbIE YHUBEpCAJIbHbIE yueOHbIE NEHCTBUSA, KOMMYHUKATUBHbBIC
YHUBEpCaJIbHbIC yUeOHbIC IEUCTBUS, PErYJISITUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE el CTBUSA

ba3oBble 1ornyeckue AecTBUA:

e BBIBJISITH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN OOBEKTOB (SIBJICHUN);

e YCTaHABIWBATh CYIIECTBCHHBIH TMpPU3HAK KIACCU(UKAIMU, OCHOBAHUS IS
0000111eHNs U CPAaBHEHUS,

e BBIBISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B pacCMaTpHBaeMbIX (akTax,
JTAHHBIX ¥ HAOJTFOICHHSIX, OTHOCAIINUXCS K (DU3NICCKUM SIBIICHHSIM;

e BBIBISITH IPUYNHHO--CIICJICTBCHHBIE CBS3U NPH M3yYCHUH (PU3NUECKHUX SBIICHUN
¥ TIPOIIECCOB, JENIaTh BBHIBOABI C MCIIOJb30BAHUEM JCTYKTHBHBIX U MHIYKTHBHBIX
YMO3aKIIFOUCHHH, BBIJIBUTATH THITOTE3BI O B3aUMOCBS3SX (PU3MUECKUX BEITNINH;

e CaAMOCTOSITENBHO BBIOMpATh CHOCO0 peleHus y4eOHOW Qu3nyYecKor 3aaadu
(cpaBHEHHE HECKOJBKUX BAapUAHTOB pPELICHUS, BHIOOp HanOOJEe MOIXOAIIETO C
y4€TOM CaMOCTOSITEIILHO BBIICJIEHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

e HCIMOJH30BATh BOMPOCH KaK UCCIIEN0BATEIHLCKUI MHCTPYMEHT MIO3HAHUS;

e TMPOBOJUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IIJIaHY OIIBIT, HECJIOXKHBIN
(U3UYECKHI SKCIIEPUMEHT, HEOOJIBIIIOE UCCASA0BAHNE (PU3HMUECCKOTO SIBICHUS;

e OIIEHMBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTHh MH(POPMAIIMIO, TIOJYYCHHYIO B
X0/ UCCIICTOBAHMSI HIIA DKCIIEPUMECHTA;

e CaMOCTOSITEILHO (QOopMyIUpOBaTh OOOOIIEHUS U BBIBOABI MO pe3yjbTaTaM
MIPOBEAEHHOTO HAOIIOICHUS, OTIBITA, MCCIICIOBAHNS;

e TIPOTHO3MPOBATH BO3MOXKHOE JajbHEHIEe pa3BUTHE (U3MUCCKUX IPOIIECCOB, a
TaK)KE€ BBIIBUTATH TMPEATNONOKECHUSI 00 WX pa3BUTUU B HOBBIX YCIOBHSX U
KOHTEKCTaXx.

Pabora c undopmanueii:

e TPUMEHSATH PA3IMYHBIC METOAbI, HTHCTPYMEHTHI M 3alIPOCHI MPU MOUCKE U 0TOOpE
uHOpMaAIMKM WIA JaHHBIX C YYETOM TPEMJIOKCHHOW yueOHOW (u3nyeckoi
3a/1auu;

e AHANM3HWPOBATH, CHUCTEMATHU3UPOBATH U HMHTEPIPETUPOBATH HWH(OOpPMAIUIO
Pa3TUYHBIX BUJOB U (JOPM TIPEICTABIICHHUS,;



CaMOCTOSITENIbHO BBIOUPATh ONTHUMANIbHYIO ()OpMY MpeACTaBIeHUS HHPOPMALIUU U
WTIOCTPUPOBATH peliaeMble 3a7jaui HECIOKHBIMU CXEMaMHU, TuarpaMMaMu, HHON
rpaduKoi U UX KOMOMHAIIUSIMHU.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

B X0Ji¢ OOCYXXJICHHS y4eOHOTO MarepHuaia, pe3yabTaToOB JabopaTOPHBIX padoT H
IIPOCKTOB 3aJiaBaTh BOIPOCHI IO CYIIECTBY OOCY)KIAaeMO TEMbl M BHICKA3bIBATh
U7CH, HaIleJICHHBIC Ha PEIICHUE 3a/Jauyd M IOJIepKaHUE OJ1arokeraTeIbHOCTH
OOIIIEHHUS;

COTIOCTaBIIATh CBOM CYXKJICHHS C CYXICHUSMH JIPYTUX YYaCTHUKOB JIMAJIOra,
0oOHapy>XUBaTh PA3IMINEC U CXOJICTBO TO3UITUH;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

MyOJUYHO TPEJACTABIATh PE3YIbTaThl BBIMOIHEHHOTO (DHU3UYECKOTO OIbITa
(3KCTIeprMEHTA, UCCIICIOBAHUS, TTPOCKTA);

MOHUMAaTh W WCIOJB30BaTh MPEUMYIECTBA KOMAHIHOW ¥ WHIWBUIYATbHON
paboThI IPH PEIICHUH KOHKPETHON (PU3NYECKOM MPOOIEMBI;

IPUHUMATH I[€JIM COBMECTHOM JESATEILHOCTH, OPraHM30BBIBATh JICHCTBHS 1O €&
JOCTHKEHUIO: pacHpeleNiITh POJH, OOCYXJaTh IMPOIECChl M Pe3yJbTaThl
COBMECTHOM pabOoThI, 0000111aTh MHEHUS HECKOIBKHX JIIOJICH;

BBITIOJTHATH CBOIO YacTh pabOThI, JOCTUrasi KAUeCTBEHHOI'O Pe3yiIbTaTa Mo CBOEMY
HaIIPaBJICHUIO U KOOPJAUHUPYS CBOU JACHCTBUS C IPYTUMU YiCHAMU KOMaH/IbI,
OIICHHMBAaTh KauyeCTBO CBOETO BKJIaJa B OOMMUA MPOAYKT TIO KPUTEPHSIM,
CaMOCTOSTEIIEHO COPMYITHMPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBHS.

PerJISITI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁﬂble IlCﬁCTBHSI

Camoopranusanus:

BBISIBIIATH MPOOJIEMBI B JKM3HEHHBIX M YYCOHBIX CHUTYyalMsaX, TPEOYIOMMX IS
pereHus GU3NIEeCKUX 3HAHUH;

OPHEHTHUPOBATKLCS B PA3IMUHBIX MOIX0IaX MPUHITHS pPeIIeHUN (MHAUBUyaTbHOE,
MIPUHATHE PEIICHUS B TPYIIE, TPUHATHE PEIICHUN TPYIIION );

CaMOCTOSTEIILHO COCTaBIISATh AITOPUTM PEIIeHUS (GU3MUSCKON 3a/1auy WM TIIaHa
UCCJIEIOBAHUS C YYETOM HUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh MpeJjiaraeéMble BapUaHThl PEIICHHM;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, AMOIUOHAJIbHBbIN HHTEJIEKT:

J1aBaTh AJICKBAaTHYIO OLIEHKY CUTYallUU U IIPEJIaraTh IUIaH €€ N3MEHEHUSI;
OOBSACHSITH MPUYUHBI JOCTHKCHUS (HEOCTHIKEHHSI) PE3YyIbTaTOB ACSITEIBHOCTH,
JlaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM 4YHCIE B XOJ BBIMOJHECHUS
(bU3UYECKOr0 HUCCIAEOBAHUS WM IMPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEILCTB,
WU3MEHUBIIMXCS CUTYaIui, YCTAHOBJICHHBIX OITMOOK, BOSHUKIIUX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJU U YCIOBUSIM,;

CTaBUTh Ce0sl Ha MECTO JPYroro 4ejoBeKa B XOJI€ CIOpa WU JUCKYCCHHM Ha
HAay4YHYIO TEMY, TOHUMAaTh MOTUBbI, HAMEPEHHUS U JJOTUKY JPYTOro;

MpPU3HaBaTh CBOE MPaBO Ha OMIMOKY MpU pemieHuu (U3NYECKUX 3a7a4 WU B
YTBEPKACHUSIX HA HAYYHBIE TEMbI U TAKOE K€ IIPABO IPYTOro.



HPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenus B 7 KJjiacce TpEeIMETHBIE pe3yabTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYUAFOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHUS: (PU3NYECKHE W XMMHYECKHE SBJICHUS, HAOJIOJECHUE,
AKCIIEPUMEHT, MOJENb, THUIIOTE3a, EIUHUIBI (U3UYECKUX BEIUYMH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BelecTBa (TBEPIOE, KUIKOE, ra3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEpPHOE, MPSMOJIMHEIHOE),
TpaeKTOpHUsi, paBHOJECHUCTBYIOIIAsA cuia, nedopmanus (ympyras, MmjiacTuyeckas),
HEBECOMOCTbH, COOOIAIOIINECS COCY/IbI;

paznuuath sBieHusA (aud@dy3usa, TEmIoBoe JBIKEHHE 4YacTHIl BEIIECTBA,
PaBHOMEPHOE JBHKEHUE, HEPABHOMEPHOE ABMKEHUE, UHEPLIMSI, B3aUMOCICTBUE
T€JI, paBHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOM OCBIO BpallleHUs, Iepenada
JaBJIeHUA TBEPABIMU TEIAMHM, KUIAKOCTSIMH M Ta3aMH, aTMOC(HEpHOE IaBJICHUE,
IJJaBaHUE TeJl, MPEBPALICHUS MEXAHMYECKOW DHHEPruu) I0 OIUCAHUI0 HX
XapaKTEPHbIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOUIMX JIaHHOE
(pu3HUECcKOe SBIICHUE;

pacrno3HaBaTh MPOSIBICHUE W3YUYEHHBIX (U3MYECKUX SIBICHUI B OKpYXarollem
MHUpE, B TOM 4Hclie (U3NYECKUE SIBJICHUSI B NPUPOAE: NMPUMEPHI IBUKEHUS C
Pa3IMYHBIMKA CKOPOCTSIMHU B KMBOM M HEXKUBOM NMPUPOJIE, NEUCTBUE CHUIIBI TPEHUS
B MPUPOJE U TEXHUKE, BIMSHHUE aTMOC(EpHOro JaBICHUS Ha YKUBOM OpraHU3M,
IUIaBaHUE pbIO, phIYaru B TEJI€ Y€JIOBEKa, MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO
3ajjauy B y4€OHYIO, BBIIEIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3HMUECKUX
SIBIICHMI;

ONKCHIBATh M3YyYEHHBIE CBOMCTBA Tl W (PUIUUYECKUE SBICHUS, HUCIHOJIb3Ys
(u3nueckue BeIUYMHBI (Macca, O0BbEM, IJIOTHOCTh BEUIECTBA, BpPEMsl, MYTh,
CKOpPOCTb, CPEIHsASl CKOPOCTh, CHJa YHOPYTOCTH, CHJIA TSKECTH, BEC Tena, Cuja
TpeHus, JAaBieHHe (TBEPAOro Tema, JKUIKOCTH, Ta3a), BbITAJIKMBAIOUIAs CHIIA,
MexaHudeckas paboTa, MOUIHOCTb, IJI€YO CHJIBI, MOMEHT CHJIbI, KO3(QQPUIUEHT
MOJIE3HOTO JIEUCTBUS MEXaHU3MOB, KMHETUYECKas W TOTEHLMAJIbHAS SHEPIHs),
OpU OINKCAHUU MPaBWIBHO TPaKTOBaTh (PU3MUECKUNH CMBICT HCHOIb3YEMbIX
BEJIMYMH, HX OOO3HAYeHUs] W €IUHUIBl (U3NYECKUX BEIMYMH, HaXOIUTh
(GopMyJibl, CBS3bIBAIOIIME JIAHHYIO (PU3WYECKYI0 BEJIMUMHY C JIpPYTUMH
BEJIMUMHAMU, CTPOUTH TpaMKU N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOLECCHI, UCHOJB3YS
npaBUiia CJIOXKEHHUSI CWI (BIOJIb OJHOW TpsiMoi), 3akoH ['yka, 3akoH I[lackans,
3aKOH ApxuMmena, MPaBWJIO PaBHOBECUsl pbluara (0JIOKA), «30J0TOE MPaBUIIO»
MEXaHUKH, 3aKOH COXPaHEHUS MEXaHWYEeCKON HSHEepruu, MNpU OSTOM JaBaTh
CJIIOBECHYIO (OPMYJMPOBKY 3aKOHa M 3allMChIBaTh €ro MaTeMaTUYECKOe
BBIPAKEHUE;

OOBACHATH (PU3UYECKUE SIBJICHMS, MPOIECChl U CBOMCTBA TEJ, B TOM YHUCJE U B
KOHTEKCTE€ CHUTYyallMii MpaKkTUKO-OPUEHTUPOBAHHOTO XapakTepa: BbIABISTH
MPUYMUHHO--CJICICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOTrHYecKux
I1aTOB C OMOPOM Ha 1—2 M3YYEHHBIX CBOWCTBA (PU3MUECKHUX SBJICHHUM, PU3NUECKUX
3aKOHA WJINM 3aKOHOMEPHOCTH;

pemiate pacyéTHble 3afaud B 1—2 neHCTBUS, HCHONB3Ys 3aKOHBI U (OPMYJIBL,
CBsI3bIBaOIIME (DM3MUYECKHE BEJIMYHMHBI: HAa OCHOBE aHalIM3a YCJIOBHS 3aJaduu



3aMUChIBaTh KPATKOE yCIOBHE, MOACTABIATh (PU3NUECKUE BETMUUHBI B POPMYIIBI U
MPOBOAWTH pAcu€Thl, HAXOIUTh CHPABOYHBIC JaHHBIE, HEOOXOAUMBIE ISt
pelleHus 3aJad, OLIEHWBATh PEAJUCTHUYHOCTh IOJIYYEHHOH  (u3mueckon
BEJIMYMHBI;

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOXHO PEHIMTh HpPU MOMOIIM (PUINIECKUX
METOJIOB, B OINMCAaHUU HCCIENOBAHUS BBIICIATH IPOBEPSIEMOE MPEINOI0KEHUE
(rumnotesy), pa3auyaTh U UHTEPIPETUPOBATH MOJYUYEHHBIM PE3yJbTaT, HAXOJUTh
OLIMOKY B XOJI€ OIBITA, JI€JaTh BHIBOJBI 110 €TI0 PE3yIbTaTaM;

IPOBOJUTH OMNBITHl IO HAOJIONEHUIO (PU3MUECKUX SIBICHUNH WIH (PU3HUECKUX
CBOMCTB Tel: (HOpMyIHpPOBaTh MPOBEPSEMBbIE MPEANONOXKEHUsA, COOMpaTh
YCTAaHOBKY U3 TMPEJIOKEHHOTO O00OpYJOBaHUs, 3alHUChIBaThb XOJ OIbITa U
(dbopMyIHpOBaTh BHIBOIHI,

BBIIIOJIHATH MPSMbIE M3MEPEHHSI PACCTOSHUS, BPEMEHHM, MAaccChl Teia, 00bEMa,
CHJIBI U TEMIIEpaTyphbl ¢ UCIOJIb30BAHUEM AHAJIOTOBBIX U IUGPOBBIX MPHOOPOB,
3aMuChIBaTh MOKa3aHUs MPUOOPOB ¢ YUETOM 33JaHHOM aOCOIOTHON MOTPEUTHOCTH
U3MEPEHU;

IPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (PM3NUYECKON BETMUUHBI OT APYTOif
C HCIIOJIb30BAHMEM TPAMBIX HU3MEPEHHH (3aBUCUMOCTH IYTH PaBHOMEPHO
JBIDKYILETOCS TeJla OT BPEMEHM JBHKEHUS Te€ja, CHUJIbl TPEHUS CKOJIBXKEHHS OT
Beca Tejla, KadecTBa OOpabOTKM NOBEPXHOCTEH Tel M HE3aBUCUMOCTU CHIIBI
TPEHUS OT IUIOLIAAM CONPHUKOCHOBEHMS TEJ, CHJIBI YIPYTOCTH OT Y UIMHEHUS
MPY>KUHBI, BBITAJKUBAIOUIEH CHIIBI OT 00bEMa MOrPYXEHHOM YacTU Tejla U OT
IJIOTHOCTHU >KMJIKOCTH, €€ HE3aBHUCUMOCTH OT IUIOTHOCTH Te€ja, OT INTyOWHbI, Ha
KOTOPYIO TIOTPY>KEHO TEJ0, YCIOBUM IJIABAHMS TE€J, YCIOBUN paBHOBECHS phluara
u OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHUU Y4YEOHOrO HCCIEIOBAaHUS, COOMpATH
YCTAaHOBKY U  BBINOJHATH HM3MEpPEHUs, CJHeAysd MNPEIJOKEHHOMY IUIaHy,
(UKCHpOBaTh PE3yJbTaThl MOJTYYEHHOM 3aBUCUMOCTH (DU3UYECKHUX BEJIIUYUH B
BUJIE€ TPENJIOKEHHBIX TaOIUI W TpauKOB, AENaTh BBIBOABI IO pe3yjibTaTam
UCCJIEI0BAHNSI;

IPOBOJNUTh KOCBEHHbIE U3MEPEHHS (PU3NUECKUX BEIMUYMH (IJIOTHOCTH BEILECTBA
KUAKOCTH W TBEPAOrO TeJla, CUJla TPEHHS CKOJIBKEHHMS, JIaBICHHE BO3/yXa,
BBITAJIKUBAIOIIAsA CUJIa, JEUCTBYIOIIAs Ha MOTPYKEHHOE B KHUAKOCTh TeEJO,
KOO(POUIUEHT  TOJIE3HOr0  JEHCTBHSL  MPOCTBIX  MEXaHM3MOB),  CIEIYs
OPEUIOKEHHOM  WMHCTPYKLMU: TPU  BBIIOJHEHUM  HM3MEpPEHHH  coOHMpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCISTH 3HAYEHUE UCKOMOI BEIMYUHBI;
coONoIaTh MpaBUjia TEXHUKM OE€30MaCHOCTH Mpu padore ¢ JabopaTOpHBIM
000py10BaHUEM;

yKa3blBaTh MPUHIMUMBI JEUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWMCTB: BECHI,
TEPMOMETp, JAMHAMOMETp, COOOINAIIIUecss COCylbl, OapoMeTp, phblyar,
MOJIBM>KHBINA U HEMOJIBMXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTD;

XapaKTepU30BaTh MPUHIUIIBI ACHCTBUS H3YUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM HA UX OMUCAHUS (B TOM YHUCIE: MOJIIMITHUKUA, YCTPONUCTBO
BOJIONIPOBO/A, TUAPABINYECKHA IpPEcC, MAHOMETP, BBICOTOMEp, NOPLIHEBOMN
HAcoC, apeoMeTp), HUCIOJb3ysl 3HAHUSA O CBOWCTBAX (U3NYECKUX SIBICHUU U
HEe0OXoanMbIe (PU3UYECKHE 3aKOHBI 1 3aKOHOMEPHOCTH;

NPUBOIUTH HpUMEPHl (HAXOAUTh HMHPOPMALMIO O TMPUMEPAX) MPAKTUYECKOTO
WCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B TIOBCETHEBHOM XU3HU IJIsl O0OecreueHus



0e3omacHOCTH Mpu OOpalleHuu ¢ MPUOOpPaMM M TEXHUYECKHMMH YCTPOWCTBAMHU,
COXPAaHEHHUsI 3/I0pOBbS U COOJIOACHHS HOPM 3KOJOTHYECKOrO IOBEACHUS B
OKPYKAIOIIEH CPELE;

OCYUIECTBJISATH OTOOP MCTOUYHUKOB MH(pOpMaluu B MIHTepHETE B COOTBETCTBUU C
3aJIaHHBIM TTOMCKOBBIM 3alpOCOM, HAa OCHOBE HMEIOUIUXCS 3HAHUA U IYyTEM
CpPaBHEHUS PA3IMYHBIX MCTOUYHUKOB BBIJCIATH MHPOPMALIUIO, KOTOPAs SBIISETCS
IPOTUBOPEYUBOU UM MOXKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh TMPHU BBINOJIHEHUH YUYE€OHBIX 3aJaHUNl Hay4YHO--TIOMYJSPHYIO
auTeparypy (U3MYECKOro COJAEpaHUs, CIPABOYHbIE MaTEpHalbl, PECYpPChl CETH
WNHTepHeT, BIajgeTh NpUEMAaMHU KOHCIEKTHPOBAaHUSA TEKCTa, IMPeoOpa3OBaHUS
nH(OpMAITUU U3 OAHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

CO37]aBaTh COOCTBEHHBIE KPaTKHWE MUCbMEHHBIE U YCTHBIE COOOILECHHSI HA OCHOBE
2—3 UCTOYHUKOB HHPOpMAIMH (PU3UYECKOTO COJEpKaHWsA, B TOM YHCIE
nyOJIMYHO JenaTh KPAaTKHe COOOIICHHSI O Pe3ybTaTax MPOEKTOB WIH y4eOHBIX
WCCIIEOBAaHNUM, MPU ATOM TPAMOTHO HCIOIB30BAaTh W3YYECHHBIM MNOHATUNHBIN
anmnapar Kypca (U3MKH, CONPOBOKIATh BHICTYIIJICHUE NPE3EHTALlUEH;

OpU  BBINOJIHEHWU YYE€OHBIX TPOEKTOB M  HUCCIEJOBAaHUM  paclpenessaTh
00513aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTaBJICHHBIMH 3a/ladaMH, CIEIUTh 3a
BBIMOJIHEHUEM IUIaHa JEHCTBUM, aJeKBaTHO OLIEHUBATh COOCTBEHHBINM BKJIAJ B
NEATENbHOCTh TPYIIBI, BBICTPaWBaTh KOMMYHHMKaTMBHOE B3aMMOJECHCTBHUE,
YUNTHIBAasi MHEHUE OKPYKAKOLUX.

K koHly oOyueHus B 8 kJiacce mpeiMeTHbIE pe3yJbTaThl Ha 0Aa30BOM YpOBHE
JOJKHBI OTPpaKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

HCIIOJIB30BaTh MOHATHUSA: Macca U pasMepbl MOJIEKYJ, TEILUIOBOE IBUKEHHUE aTOMOB
U MOJIEKYJ, arperaTHble COCTOSIHHS BEIIECTBAa, KPUCTAJUIMYECKHE U amop(dHbIE
TeJa, HACBIIIEHHBIM M HEHACBIUIEHHBIM Map, BIAXXHOCTh BO3/AyXa, TEMIEparypa,
BHYTPEHHSISI DHEPrus, TEIUIOBOM JBHUraTellb, JJIEMEHTAPHBIA DJIEKTPUYECKUN
3apsAll, DJIEKTPUYECKOE TI0JIe, MPOBOJHUKH U JUAJIEKTPHUKH, TOCTOSHHBIN
AIEKTPUYECKUI TOK, MATHUTHOE TIOJIE;

pa3inyaTh SBJICHUS (TEIUIOBOE PACIIMPEHUE U CKAaThe, TeIUlonepeaaya, TEnaoBoe
paBHOBECHE, CMAauyMBaHUE, KANWUISPHBIE SBJICHUS, WCIIAPEHUE, KOHJEHCaLWs,
IUIaBJIEHUE, KpHUCTaulM3alus (OTBEplEBaHUE), KUIEHHE, TeIvlonepeaaya
(TerIonpPOBOIHOCTS, KOHBEKLUS, U3ITy4YEeHHE), AIEKTPU3aLUs TE,
B3aMMOJICHCTBHE 3aPsA0B, IEHCTBHS JIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMOJICHCTBME MArHUTOB, IEWCTBUE MATHUTHOTO MOJISl HA MPOBOJHUK C TOKOM,
ANIEKTPOMATHUTHAS HMHIYKLUHUS) MO ONUCAHUIO MX XapaKTEpPHBbIX CBOMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh NPOSIBICHUE HM3YUYEHHBIX (U3MUECKUX SBJICHUN B OKpYXkKaloleM
MHUpE, B TOM 4Hcie (PU3UYECKUE SIBJICHUS B MIPUPOJIE: MOBEPXHOCTHOE HATSHKEHUE
U KalWJUIApHBIE SBJICHUS B IPUPOJIE, KPUCTAIUIBI B IpUpoe, n3nydyenue ColHua,
3aMep3aHue BOJAOEMOB, MOpCKUE Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, UHEs, CHera,
AJIEKTPUYECKUE SIBICHUA B aTMmocdepe, 3IEKTPUUYECTBO KHUBBIX OPTraHU3MOB,
MarHMTHOE MoJie 3eMiH, Aperd MmoocoB, pojib MAarHUTHOTO TOJIS AJISl KU3HHU Ha
3emiie, TOJIAPHOE CHUSIHUE, NPU 3TOM IEPEBOAUTHIPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJICISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHIM;
ONHUCHIBATh M3Y4YCHHBbIE CBOMCTBA TeN W (PUINYECKUE SIBICHUS, HCIOIb3Ys
¢usznyeckue BENIUYMHBI (TeMIlepaTypa, BHYTPEHHSS OJHEPIus, KOJIMYECTBO



TEIUIOThI, YJElbHAs TEIUIOEMKOCTh BEUIECTBA, YJEIbHAs TEIUIOTA ILJIABJICHUS,
yJAeNbHAsl TEIUIOTa MapooOpa3oBaHUsA, YAENbHas TEIUIOTa CrOPaHHsl TOIUIMBA,
KOX(QQUIUEHT IMOJIE3HOTO JEWCTBHUA TEIUIOBOM MallMHBI, OTHOCHUTEJIbHAs
BJIQXXHOCTb BO3[yXa, DJJEKTPUYECKHM 3aps], Cujaa TOKa, DIEKTPUYECKOE
HaIpPsHDKEHUE, COIPOTUBIICHNE ITPOBOJIHUKA, YACIBHOE CONPOTUBICHUE BELIECTBA,
paboTa M MOIIHOCTh AJIEKTPUYECKOTO TOKA), IPU ONHCAHUU MPaBUIBHO
TPAKTOBATh (PU3NYECKUI CMBICI HCHOJIb3YEMBIX BEIMYMH, OOO3HAYEHUS U
€AMHULIBI (U3NYECKUX BEJIMYUH, HaXOAWUThb (OPMYJIbI, CBS3BIBAIOIIME JIAHHYIO
(u3NYECKyI0 BEJIMYMHY C IPYTMMH BEJIMYMHAMM, CTPOUTH IpapUKH H3YUEHHBIX
3aBHCHUMOCTEH (PU3NUECKUX BETUYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SBICHUS U TPOIECCHI, UCIOIB3YS
OCHOBHBIE  IIOJIO)KEHUS  MOJIEKYJISPHO--KUHETHYECKOM  TEOPUU  CTPOECHUS
BEILIECTBA, MPUHUUI CYNEPIO3ULIHNHA MOJEH (Ha KAaueCTBEHHOM YPOBHE), 3aKOH
coXpaHeHus 3apsaa, 3akoH Oma JJ1d ydacTka 1enu, 3akoH Jxoyna—JIenna, 3akoH
COXPaHEHHUsI PHEPTHH, IPU ITOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMCBIBATH €T0 MAaTEMATHUYECKOE BBIPAKECHUE;

OOBACHATH (hU3MUECKUE MPOLIECCHl U CBOIMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTYaLHI IIPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISIT
NPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE U3 1—2 JOrMUecKUX LIaroB
c omopoil Ha 1-2 W3y4eHHBIX CBOWCTBA (HM3MUECKUX SBICHHUH, (PU3MUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacyéTHble 3aJaud B 2—3 JEHCTBUSA, WCIONb3YS 3aKOHBI U (HOPMYIIbL,
CBA3BIBAIOIIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBHS 3a/layu
3aMHUChIBaTh KPATKOE YCIOBHUE, BBISBISATH HEJOCTATOK JAHHBIX IS PELICHUS
3ajayd, BBIOMpATh 3aKOHBI W (QOpPMyIbl, HEOOXOOUMBIE Il €€ pEeIIeHHUs,
MIPOBOJIUTH PACUYETHl U CPABHUBATH MOJIyUEHHOE 3HAUCHHE (PU3HMUECKOU BEIMYMHBI
C U3BECTHBIMU JJAHHBIMU;

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PELIWTh MPU MNOMOILIM (PU3NYECKHUX
METOJIOB, HCIOJIb3Ysl OIMCAHWE HCCJENOBAHMS, BBIICIATH IMPOBEPAEMOE
IPEAIOIOKEHNE, OLIEHUBATh MPAaBUJIBHOCTD MOPSAKA ITPOBENCHUS UCCIIENOBaHUS,
JIeNaTh BBIBOJIBI;

IPOBOJUTEH OMbBITHI 1O HAOMIOACHHUIO (DU3UYECKUX SIBICHUN WA (DU3NIECKUX
CBOMCTB TeN (KalWUISPHBIE SIBJICHUS, 3aBUCUMOCTb JABJIEHUS BO3JyXa OT €ro
o0bEMa, TeMIeparypbl, CKOPOCTH IpOLlecCa OCThIBAaHMS M HarpeBaHUs NpHU
M3JIyYCHUH OT LIBETa M3yvarollei (MOIJIOMaoneil) MOBEPXHOCTH, CKOPOCTh
UCMIApEHUsi BOJbl OT TEMIIEPATypbl KUAKOCTH W IUIOMAAM €€ IMOBEPXHOCTH,
ANEKTPU3aLUs TEJl U B3aUMOJCHCTBUE AIEKTPUUECKUX 3apsiiOB, B3aUMOJACICTBUE
NOCTOSIHHBIX MarHUTOB, BU3YyaJu3allksl MAarHUTHBIX MMOJIE€H MOCTOSHHBIX MAarHUTOB,
JENUCTBUS MAarHUTHOTO TOJISI HA MPOBOAHUK C TOKOM, CBOMCTBA AJIEKTPOMATHUTA,
CBOMCTBA 3JIEKTPOJIBUTaTENsl MMOCTOSIHHOTO TOKA): (hOPMYJIMPOBATH MPOBEPSEMbIE
NPEAnoiaoKeHus, coOUpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO O000OpyAOBaHUS,
OIHCHIBATh XOJ1 ONbITa U (POPMYITUPOBATH BHIBOJIBL;

BBIIIOJIHATh NPSIMBIE M3MEPEHUS TEMIEPATYPbl, OTHOCUTEIBHON BIIAXKHOCTH
BO3/yXa, CUJIbl TOKA, HANPSKEHHsI C MCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYNKOB (PU3UYECKUX BEIUYMH, CPABHHUBATH PE3YJIbTaThl U3MEPEHUN C Yy4ETOM
3aJIaHHON a0COJIOTHOM TOTPENTHOCTH;



MIPOBOAMTD UCCIEIOBAHUE 3aBUCUMOCTH OJHON (PM3UYECKOM BETUYMHBI OT JPYTroi
C HCHOJIb30BAHHEM TMPSMBIX HU3MEPEHUN (3aBUCUMOCTH  CONPOTHUBIICHUS
OPOBOJHUKA OT €ro JUIMHBI, IUIOIIAJA ITONMEPEYHOTO CEYEHUsS U YNIEIBHOrO
CONPOTHUBJIEHUSI BEUIECTBA MPOBOJHUKA, CUJIbI TOKA, UAYIIETO YEpPE3 MPOBOJHHUK,
OT HaNpsOHKEHHUS Ha MPOBOAHUKE, MCCIEAOBAHUE IIOCIEAOBATEIbHOIO U
napajijieIbHOTO  COCMHEHUN TPOBOJHMKOB): IUIAHUPOBATH  HCCIIEIOBAHUE,
coOUpaTh YCTAaHOBKY M BBINOJHATh U3MEPEHUs, CIEAys MPEAJIOKEHHOMY ILUIaHY,
(GuKCHpOBaTh pe3yIbTaThl OJYYEHHON 3aBUCUMOCTH B BUJIE TaOIHI] U IPpaUKOB,
JeNaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEA0BAHNUS,

MPOBOAUThL  KOCBEHHBIE  U3MEpPEHUs  (PU3MUECKUX  BeIWYUH  (yAesbHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTUBIICHHE MPOBOAHUKA, pabOTa M MOIIHOCTH
ANEKTPUYECKOTO TOKA): TUIAHUPOBATH H3MEPEHUS, COOMPATh IKCIIEPUMEHTATLHYIO
YCTAHOBKY, CJEAyd NPEIJIOKEHHOW WHCTPYKIMU, W BBIYUCIATH 3HAYCHUE
BEJINYUHBIL;

coOro/IaTh TpaBUja TEXHUKHA OE30MaCHOCTH Mpu padore ¢ JabopaTOpHBIM
000opy10BaHUEM;

XapaKTepU30BaTh MPUHIUIIBI JCHCTBUS H3YyUYCHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOPOIl HA X OMUCAHUSA (B TOM YHCIIE: CUCTEMA OTOIUICHUS JIOMOB,
TUTPOMETp, MapoBasi TypOMHA, aMIEPMETP, BOJIBTMETpP, CUETUUK DIIEKTPUUECKON
DHEPTUHU, AJIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTEIbHBIE AJIEKTPONPUOOPHI
(TpuMepsI), FNEKTPUUECKUE TIPEIOXPAHUTETH, DTEKTPOMATHUT, HJIEKTPOIBUTATEITh
MOCTOSIHHOTO TOKA), UCIOJb3ysd 3HAHUS O CBOWMCTBaxX (DU3WYECKUX SIBJICHUM U
HE00XoauMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIbHBIE TPUOOPHI 1O
CXeMaM U CXEMaTU4YHBIM pHUCYHKaM (KUJIKOCTHBIM TEPMOMETP, TEPMOC,
MICUXPOMETP, TUTPOMETP, JBUTATEIb BHYTPEHHEIO CrOpaHus, AJIEKTPOCKOIL,
peocTaT), COCTaBISATH CXEMbl JJIEKTPUYECKUX LIEMeH C TMOCieA0BaTeIbHbIM U
napajuleibHbIM COEAMHEHUEM JJIEMEHTOB, pasjinuas YCJIOBHbIE OOO3HAYCHUS
AJIEMEHTOB AJIEKTPUUECKHUX LETEH;

NPUBOJUTH MPUMEPHI (HAXOAUTh WH(OpPMAIMI0O O MpUMEpax) MPaKTHIECKOTO
UCIOJIb30BaHUsl (M3MUECKUX 3HAHWI B MOBCEIHEBHOW KU3HU ISl 0OCCIICUCHMUSI
0e30macHOCTH TpU OOpalleHuH C MPUOOpPaMU W TEXHUYECKUMH YCTPOMCTBaMH,
COXpaHEHUsI 3/I0pPOBbS W COOJIIOJCHHUS HOPM DKOJOTUYECKOTO TIOBEJCHUS B
OKPYKAIOIIEH CPELE;

OCYILIECTBIIATh MOUCK MH(MOpManuu (puznueckoro cojepxanus B MHTepHere, Ha
OCHOBE MMEIOIINXCS 3HAHUW U MyTEM CpaBHEHUS JOMOJHUTEIbHBIX UCTOYHUKOB
BBIJICTISATh UH(POPMAIUIO, KOTOpasl SIBISETCS MPOTUBOPEUMBOM WIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJb30BaTh TMPU BBITIOJTHEHUU YYE€OHBIX 3aJaHUi HAy4YHO--TIOMYJISPHYIO
auTeparypy (U3UYECKOro COAEp)KaHUs, CIIPaBOYHBIE MaTepUalIbl, PECypChl CETH
WNurepuer, Bnagerh NpuUEMaMH KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(}OpMAIUU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBIE MUCHbMEHHBIC W KPAaTKUE YCTHBIC COOOIICHMS, 00001as
uH(pOpMAIMI0O U3 HECKOJIBKUX HMCTOYHUKOB (PU3MUECKOTO COJIEPX aHUS, B TOM
YHUCIe MyOJIMYHO MPEJCTABIATh PE3yJIbTaThl IPOSKTHOW WJIM MCCIIEIOBATEIHCKOM
JNEATEIBHOCTH, IPH 3TOM TPAMOTHO MCIIOJIb30BATh W3YYCHHBIM MOHATUHHBIN
amnmapart Kypca (GU3MKd, COMPOBOXKIATh BHICTYIUICHHE MMPE3CHTAIINECH;



MIPU BBIMOJHEHUU YYEOHBIX MPOEKTOB M UCCIENOBAHUMA (DH3UYECKUX MPOIECCOB
pacnpenensTb OOs3aHHOCTH B TPYINIE B COOTBETCTBUU C TIOCTABJICHHBIMU
3aJjladyaMH, CIEAWTHh 3a BBIMIOJHEHUEM IUIaHA JNEHCTBUH U KOPPEKTHPOBATH €ro,
aJICKBATHO OIICHUBATh COOCTBEHHBIN BKJIAJ B ACSATEIILHOCTh TPYIIIBI, BEICTPAUBATh
KOMMYHHUKATHBHOE  B3aMMOJICHCTBUE, TMPOSBISII  TOTOBHOCTH  pa3pemiaTh
KOH(JIMKTHI.

K koHiy oOyuenus B 9 kJlacce mpeIMETHbIE pe3yJbTaThl Ha 0Aa30BOM YpOBHE
JOJIKHBI OTpakaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh TOHATHSA: CHUCTEMa OTCuU€Ta, MaTepuaibHas TOYKA, TPACKTOPHS,
OTHOCHTENIFHOCTh ~ MEXaHMYECKOTO  JBIKeHus, aedopmamms  (ympyras,
IJIACTUYECKasl), TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U
MEPErpy3Ku, LEHTP TAKECTH, aDCOIIOTHO TBEPIOE TEJO, LIEHTP TAKECTH TBEPIOTO
Tena, paBHOBECHE, MEXaHHMUYECKHE KOJeOaHus W BOJHBI, 3BYK, MHPPa3ByK U
YIbTPa3BYK, 3JEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJH, CBET,
OJIM30PYKOCTh M TaJIbHO30PKOCTbh, CIIEKTPBI UCITyCKaHUS M TMOTJIOIIEHUs, albda-,
0eTa- 1 raMMa-u3y4eHUs, U30TOMBI, A/IepHasi YHEPTeTUKA;

pasnuyaTh sBJICHUs (PAaBHOMEPHOE U HEPaAaBHOMEPHOE MPSMOJIMHEIHOE TBUXKEHUE,
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE JBM)KEHHE, CBOOOJIHOE MaJeHHE Tel,
PAaBHOMEPHOE JIBIDKEHHME II0 OKPY>KHOCTH, B3aWMOJCHCTBUE TE€J, PEAKTUBHOE
JBOKEHUE, KojebaTrelbHOE JBIDKEHHE (3aTyxalolllu€é U BBIHYXKJICHHBIC
KoJie0aHus), PE30HAHC, BOJHOBOE JABM)KEHUE, OTPAKEHUE 3BYKa, MPSIMOIMHENHOE
pacupoCcTpaHEHUE, OTpPaKEHHE M TMPEJIOMJIEHUE CBETa, IOJHOE BHYTPEHHEE
OTpaX€HUE CBETa, pa3joKeHue Oemoro cBeTa B CHEKTP U CIOXKEHUE
CHEKTpaJbHBIX IIBETOB, AWCIEPCHS CBETA, €CTECTBEHHAs pPaJUOAKTUBHOCTD,
BO3HMKHOBEHUE JIMHEWYATOro0 CHEKTpa HW3JIy4eHHs])) 10 ONHCAHHIO HUX
XapaKTEPHbIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOUIMX JIaHHOE
(u3HUecKoe SBICHUE;

pacno3HaBaTh NPOSBICHUE HM3YUYEHHBIX (U3MUECKUX SIBJICHUN B OKpPYXKalolEeM
mupe (B TOM uucie (U3NUECKUE SBICHUS B MPUPOJE: MPUIMBHI U OTIIWBHI,
nekeHre T1uiaHeT COJHEYHOM CHUCTEMbI, PEaKTUBHOE JIBUKEHUE IKHBBIX
OpraHu3MOB, BOCHPHSITUE 3BYKOB >KMBOTHBIMHU, 3EMJIETPSICEHUE, CEMCMUYECKUE
BOJIHBI, I[yHAMH, X0, [IBETA T€JI, ONTUYECKUE SIBJICHUS B IPUPOC, OMOJIOTHIECKOE
JEUCTBUE BUJIMMOTO, YIbTPadUOJIETOBOIO W PEHTTEHOBCKOTO H3JIY4YCHUH,
€CTECTBEHHBIN PAJMOAKTUBHBIN (POH, KOCMUYECKHE JIy4YH, pPaJHOAKTHBHOE
M3JIy4eHUE TMPUPOJHBIX MHUHEPAJIOB, JCHCTBUE PAJUOAKTUBHBIX U3IYYCHUN
HAOpPraHU3M 4YeJIOBEKa), IPU ITOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B YUEOHYIO,
BBIJICTISATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUIA;
ONMKCHIBATh M3YyYEHHBIE CBOMCTBA Tel W (DU3UYECKUE SIBJICHUS, HUCIOJIb3YS
¢u3nueckue BeNWYMHBI (CpedHsii M MIHOBEHHass CKOpPOCTh Tejla IpH
HEPABHOMEPHOM JIBM)KEHUH, YCKOPEHHE, IEPEMEIICHHE, TyTh, YTII0Basi CKOPOCTh,
CUJia TPEHHUsl, CHJIa YIPYTOCTH, CUJIa TSXKECTH, YCKOPEHHE CBOOOTHOTO MaieHUS,
BEC Tella, UMIYJbC TEJlad, UMITYJIbC CHJIBI, MEXaHWUYecKasi paboTa W MOIIHOCTS,
MOTEHUHAJIbHAS DHEPTHsl Tejla, TMOJHATOrO HaJ IOBEPXHOCTHIO  3€MIIH,
MOTEHUIHAJIbHASL SHEPTUs CXATOM MPYKUHbI, KUHETUYECKas HHEPTHsi, IOJIHas
MeXaHW4ecKas YHEPrusl, MepUo U 4acToTa KoJeOaHUul, ITTMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKAa3aTelb MPEJIOMIICHUS CPEAbl), MpHU
OTMCAHUM TPABUILHO TPAKTOBATH (PU3MUECKHUI CMBICT UCIOJIb3yEMbIX BEIIMYMH,



0003HaueHUSA ¥ EOUHUIBI (QU3UYECKUX BEIWYMH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEIMYHUHY C IPYTUMH BEIMYUHAMH, CTPOUTH
rpauKy U3y4EeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBJICHUS U MPOILECCHI, UCIONb3Ys
3aKOH COXPAaHEHMS] DSHEPIHHM, 3aKOH BCEMHUPHOrO TATOTCHMS, MPUHIUI
CYNEpIO3UIIMA CUJI, TPUHIMI OTHOCUTENbHOCTU ['anmuiesi, 3akoHbl HpioTOHA,
3aKOH COXPaHEHUs UMITYJIbCa, 3aKOHBI OTPAXKEHUSI U TIPEJIOMIICHUS CBETA, 3aKOHBI
COXpaHEHUs 3apsI0BOIO U MAacCOBOTO YMCEI MPHU AJIEPHBIX PEaKLUsIX, IPU ITOM
JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aMMCHIBATH €r0 MAaTEMaTUYECKOE
BBIPA)KCHHE;

OOBSCHATH (hPHM3HUECKUE MPOIIECCHl U CBOICTBA Tell, B TOM YHCIIE U B KOHTEKCTE
CUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISIBISATH MPUYUHHO--
CJICICTBCHHBIC CBSI3U, CTPOUTH OOBICHEHHE M3 2—3 JIOTMYECKUX IIaroB ¢ OMOpPOi
Ha 2—-3 W3y4YEHHBIX CBOMCTBA (PU3UUYECKUX SBICHUH, (PU3NUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEN;

pemath pacuy€THbIe 3a7adyd (OMHUpAIOIIMECs] Ha CUCTEMY W3 2—3 ypaBHEHUM),
UCIIOJIb3YSI 3aKOHBI W (OPMYJIbl, CBA3BIBaIOlME (U3MUYECKUE BEJIMYMHBI: Ha
OCHOBE aHAJIN3a YCJIOBUS 3aJayd 3allMChIBaThb KPATKOE YCIIOBHUE, BBISBIISIThH
HEJOCTAIOIINE WM W30BITOYHBIC JaHHBIC, BBIOMpPATh 3aKOHBI M  (POPMYIIHI,
HEOOXOIUMBIE ISl pEelIeHUs, TPOBOJUTH PACUEThl U OLICHUBATh PEATUCTUYHOCTD
MOJIYYEHHOTO 3HAYCHUS (PU3HUECKON BEIIMYUHBI,

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOKHO PELIUTh MPU MOMOLIM (PUINYECKHUX
METO/IOB, HCIIOJIb3ysl OINKCAaHUE HCCIEAOBAHMS, BBIICIATh MPOBEPAEMOE
MPEANOJIOKEHNE, OLICHUBATh MPAaBUJIBHOCTH MOPSAIKA MTPOBEACHUS UCCIEIOBaHUS,
JIeNaTh BBIBOJIbI, IHTEPIPETUPOBATH PE3YJIbTATHI HAOIIOACHUI U ONIBITOB;
MIPOBOJIUTH OMBITHl MO HAOMIOAEHUIO (PU3NYECKUX SBICHUN WIH (PUINYECKHUX
CBOMCTB TeN (M3yueHue BTOporo 3akoHa HbroTOHA, 3aKOHA COXpaHEHUs! YHEPTUH,
3aBUCUMOCTh TIE€pHOJa KOJeOaHUH NPYXKUHHOTO MasATHHKA OT Macchl rpy3a u
KECTKOCTU TPYKUHBI W HE3aBUCHUMOCTh OT AaMIUIUTYABl MajbIX KOJICOAHUH,
OpSIMOJIMHEWHOE PaclpOCTpaHEHUE CBETa, pasjioKeHUEe Oeoro CBeTa B CIIEKTP,
U3yYEHUE CBOMCTB M300pa)K€HHsI B IJIOCKOM 3€pKajie U CBOMCTB M300pa)KeHUs
npeaMeTa B coOuparomied JinH3e, HaOJII0JeHHE CIUIOMIHBIX M JIMHEeHuYaThIX
CIEKTPOB M3JIyUYEHHUs): CAMOCTOATEIbHO COOMpPATh YCTAHOBKY M3 W30BITOYHOTO
Habopa oOOOpyJOBaHMS, OINMUCHIBATH XOJ OINbITA U €ro  PE3yJbTaThl,
bopMyIUpOBaThH BHIBOJIHI,

MPOBOJIUTH MPU HEOOXOJIMMOCTH CEPHUI0 MPSIMBIX U3MEPEHUH, ONpPEENsis CpeHEe
3HAYEHHUE M3MEepSEeMOil BeMYMHBI (POKYCHOE paccTOsTHUE COOMpArOIIel JIMH3bI),
000CHOBBIBaTh BBHIOOP croco0a u3mMepeHus (M3MEPUTEILHOTO ITPUO0Pa);
OPOBOJUTh  HCCIEAOBAaHUE  3aBUCUMOCTEM  (U3MYECKUX  BEIMYMH  C
UCIIOJIb30BAaHUEM MPAMBIX H3MEPEHHUHN (3aBUCUMOCTH IYyTH OT BpPEMEHH IpHU
PAaBHOYCKOPEHHOM JBW)XEHUM O€3 HayalbHOW CKOPOCTH, NEepuoja KoJieOaHuM
MaTeMaTUYeCKOr0 MasTHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTH yTa OTPaKCHUS
CBETa OT yIja MaJCHHS W yrja MPeJIOMJICHHs OT yrjla TMajeHus): TJIaHUPOBATh
HCCIIEIOBaHUE, CAMOCTOSITEIbHO COOMPATh YCTaHOBKY, (PUKCUPOBATH PE3YJIbTaThl
MOJIYYCHHOM 3aBUCUMOCTH (PU3WYECKUX BEIMYMH B BUJE TAOIUI] U TPaduKOB,
JieJaTh BBIBOJIBI IO PE3YyJIbTaTaM UCCIIEAOBaHUS,



MPOBOANTH KOCBEHHbIE M3MEPEHUS (PU3NUECKUX BETUYMH (CPEIHss CKOPOCTh U
YCKOpEHHE Teja MpH PaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHE CBOOOJHOTO
nNajeHus, JKECTKOCTb  INPYXKHUHBI, KOA()(PUUHUEHT TpPEHHs]  CKOJIbKEHUS,
MexaHuyeckas paboTa M MOIIHOCTb, 4YacToTa M IHepuoa  KojeOaHui
MaTEMaTUYECKOTO M MPYKUHHOTO MAasTHUKOB, ONTHYECKas CUJa COOMparouiei
JUH3bl, pPAaJUOAKTHBHBIA  (OH):  IUIAHUPOBATH  M3MEPEHHUsA,  COOMpaATh
SKCIIEPUMEHTAJIbHYI0O  YCTAHOBKY M  BBIIOJIHATH  W3MEPEHUs,  CIEeays
NPEI0KEHHON MHCTPYKLIMH, BBIYUCIIATH 3HAUEHHE BEIMYMHBI U aHAIU3UPOBATH
HOJTyYEHHBIE PE3YJIbTAThl C YYETOM 3aJaHHOW NOTPEIIHOCTH U3MEPEHMUI;
coOMIoaTh MpaBWiIa TEXHUKH Oe30macHOCTH mnpu pabote ¢ 1abopaTopHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHBIC MMPU3HAKU M3YYCHHBIX (PU3MUECKUX MOJIECH: MaTepralibHas
TOYKa, aDCOJIFOTHO TBEPJIOE TENO, TOUCUHBI UCTOUHHUK CBETA, JTy4d, TOHKAs JIMH3A,
IJIaHETapHAasi MOJENb aTOMa, HYKJIOHHAs! MOJIEJb aTOMHOIO S]1pa;
XapaKTEepHU30BaTh MPUHUMUIIBI ACHCTBUS H3YyYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOM Ha KX ONHCAHMS (B TOM YHCIIE: CHHUIOMETP, AATUUKU
IIOJIOXKEHUS, PACCTOSHUA M YCKOPEHHUs, pPAaKeTa, 3XOJIOT, OYKH, IEPUCKOIL,
¢oroanmapaT, ONTHYECKHE CBETOBOABI, CIIEKTPOCKOI, JO3UMETp, Kamepa
Bunecona), wucnonb3ys 3HaHMS O CBOMCTBaxX (DU3MYECKUX SIBICHUH U
HEoO0XOoAMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

UCIIOJI30BaTh CXEMBbl M CXEMAaTU4YHbIE PHUCYHKHM W3YyYEHHBIX TEXHUYECKUX
YCTPOUCTB, W3MEPHUTEIBHBIX IMPUOOPOB M TEXHOJOTMYECKHX IPOLIECCOB IPHU
penieHn y4eOHO--MPAKTUUYECKUX 33]ad, ONTHUYECKHUE CXEMbl ISl MOCTPOEHUS
M300paKeHUM B TJIOCKOM 3€pKajie U cOOUparomieit JTMH3E;

MPUBOANTh NpHUMEPHl (HAXOAUTh WHPOPMALKMIO O MPUMEpPax) MPAKTUYECKOTO
UCIIOJIb30BaHUs (PU3MUECKUX 3HAHUU B MOBCEIHEBHOW U3HM ISl 0OECHECUECHHS
0e30macHOCTH MpHU OOpallleHHH C MpUOOpaMu M TEXHUYECKUMH YCTPOMCTBaMH,
COXpaHEHUsl 30pPOBbSl M COOJIIOJCHHUS HOPM SKOJOTMYECKOTO IOBEICHUS B
OKPYKAIOIIEH CPELE;

OCYIIECTBIIATh MOUCK HMH(OpMaimu (usnueckoro conepxkanus B HHTepHere,
CaMOCTOSITENIbHO (POPMYJIMPYS TIOUCKOBBIN 3aIIPOC, HAXOJUTh IIYTH OINpeAeTICHUs
JOCTOBEPHOCTH TOJYYEHHOW HMH(OpPMAIMM Ha OCHOBE HMEIOLIUXCS 3HAHUN U
JOTIOJTHUTENBHBIX UICTOYHUKOB;

UCIIOJb30BaTh MpPHU BBINOJIHEHWH YYEOHBIX 3aJlaHuil  HayYHO--TIOMYJISIPHYIO
TUTEPATYpy (U3HUECKOTO COAEpPMaHUs, CIPABOYHBIE MaTEpHaJIbl, PECYpPChl CETH
WNuTtepHeT, BIajeTh NpuUEMaMHU KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIuu U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBbIE MHCHBMEHHBIE M YCTHbIE COOOILIEHUSI Ha OCHOBE
uH(pOpMAaIMU U3 HECKOJIbKUX MCTOYHUKOB (PU3NYECKOTO COAEpKaHUA, MyOJIUYHO
NPEACTaBIIATh PE3YyJIbTaThl MPOEKTHOM WM HCCIEAOBATENbCKON ESTENbHOCTH,
IPU 3TOM I'PaMOTHO MCIOJIb30BATh U3yUYE€HHbBIN NOHATUIHBIN armnapaT U3y4aemMoro
pasnena (GU3MKKM U COMPOBOXKIATh BBICTYIUICHHE IMpe3eHTale ¢ y4eToM
0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3znen 1.®0u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUPa
bu6mmoreka [IOK
1.1 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MTO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2.1lepBoHauyasnbHble CBeleHUS O CTPOCHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
99 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII ) 1 bubnnoreka [JOK
' BeIlleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONMIA BemectRa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3./IBu:xeHre U B3auMo/ielicTBHE TeJl
bubmuorexa [JOK
31 Mexanrieckoe ABHOKeHHE 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

3.3 Crna. Buaet e 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pasnen 4./1aBjieHue TBEPABIX TeJl, dKUIAKOCTEH 1 ra30B
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBreHHE KHAKOCTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe fapieHHe 6 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S.PaGora 1 MOIIHOCTB. JHeprus
bu6mmoreka [IOK
1 P
> aboTa M MOUHOCTS 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hpoctbie MexamH3ME! > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
53 Mexaniiieckas oHepri 4 . https://m.edso0o.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 11



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3zgen 1.TemoBbie ABJIeHUSA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 2 3
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2.2/iekTpuyeckre 1 MATHUTHBIE SIBJICHUSI
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 SMEKTPOMArHHTHAS HHAYKLHS 4 1 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 12



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1.Mexannueckue siBJeHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 1 2
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2.Mexann4yeckue Kojge0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 2
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3.2/eKTpoOMarHuTHOE MOJI€ H 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHUTHOE TOJIE U 6 1 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Paznen 4.CBeToBbI€ IBJIEHUS
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 1 bubmuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 1 httos://m.edsoo.ru/7f41ada6
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4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 1 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pazgea S.KBaHnToBbI€ SIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u norjioneHne CBeTa aroMoOM 4 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO AP 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6.I1oBTOpUTEILHO-0000 IHAI0IM A MOYJID
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9
Kypca ¢pusuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 11
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

» ®usuka, 7 knacc/ [epeimkun .M., IBanoB A.U., AKimoHEepHOE 00IIIECTBO
«3narensctBo «IIpocBenienue»

» ®usuka, 8 kinacc/ [lepoimkun A.B., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obiiectBo «M31aTenbcTBo
«IIpocBenienue»

» dusuka, 9 knacc/ [epeimkun A.B., I'ytHuk E.M., O61miecTBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO «/IPODA»; AKIMOHEpHOE OOLIECTBO
«3narensctBO «lIpocBemienue»

METOANYECKHUE MATEPHAJIbBI VIS YYUTEJIA

®usuka. 7 kinacc. Metonnueckoe nocobue k yueOnuky A.B. [leppimkuna
Hcrounuk: https://rosuchebnik.ru/material/fizika-7-klass-metodicheskoe-
posobie-k-uchebniku-peryshkina/

®dusuka. 8 kinacc. Metoauueckoe nocodbue k yueoHuky A.B. [leppikuna
Hcrounuk: https://rosuchebnik.ru/material/fizika-8-klass-metodicheskoe-
posobie-k-uchebniku-a-v-peryshkina/

®dusuka. 9 kinacc. Metoauyeckoe nocooue kK yueOHuky [lepoimkuna-I'yTHUK
Hcrounuk: https://rosuchebnik.ru/material/fizika-9-klass-metodicheskoe-
posobie-k-uchebniku-a-v-peryshkina/

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

* Pemry OI'D https://phys-oge.sdamgia.ru

» UuTepuerypok: https://interneturok.ru/subject/physics/class/8

» Uudoypox: https://infourok.ru/videouroki/fizika

» [Tnmaropma mns rectuposanus: https://onlinetestpad.com/

» ®UIIN https://fipi.ru/oge/demoversii-specifikacii-kodifikatory

* BCEPOCCHIICKHE IPOBEPOUHbIC paboThI https://4vpr.ru/

» Buneoxoctunr Sunexc ypoku https://tutor.yandex.ru/tutor/uroki/klass-
9ffizika/



