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MNOSCHUTEJBHASA 3AIINCKA
AnantupoBaHHas pabouasi mporpamMma o (u3MKe A1 OO0ydYarolIMXCA C 3aJepKKON
ncuxudeckoro pasputus (manee — 3I1P) Ha ypoBHE OCHOBHOTO 00IEro 0Opa3oBaHUS
MOATOTOBJIIEHAa Ha OCHOBe @DeAepasbHOr0 TIOCYIapCTBEHHOIO 00pa30BaATEIbHOIO
cTaHjapTa OCHOBHOro oOmiero ooOpazoBanusi (IIpukaz Munnpocsemenus Poccun ot
31.05.2021 r. Neo 287, 3apeructpupoBaH MUHHUCTEPCTBOM FOCTULIMU Poccuiickon
O®enepauuu 05.07.2021 1., per. Homep 64101) (maee — ®I'OC OOO), paboueit
IpOrpaMMbl OCHOBHOTO 0011ero oopazoBaHus mo npeamery «duszuka» 7 — 9 knacc u B
cootBerctBuM ¢ AOII OOO I'BOY COHI c.g'eoprueBka. JlanHas mnporpamma
paspabotana s yyamuxcs ¢ 3[1P, oOydaromuxcs B 0061eo0pa3zoBaTeIbHOM Kilacce.
[{ens mporpamMmbl: 00eCTIEUnTh COBMECTHOE 00ydYeHHEe U B3auMoeicTBue aeteit ¢ OB3
CO CBEpCTHHUKAMU CpeICTBaMH (PU3HUKHU.
Henp peanmmzanmun AOII OOO o6yuaronuxcs ¢ 3[IP — obecrnieueHue BBIMOTHEHHS
tpedoBanuit ®I'OC OO0 obyuaromumucs ¢ 3I1IP mocpeAacTBOM cO3MaHUs YCIOBUHM ISt
MaKCUMaJIbHOTO  YJOBJETBOPEHHUS  OCOOBIX  OOpa3oBaTelIbHBIX  MOTPEOHOCTEH
oOyuaronuxcs ¢ 3I1P, oOecrneunBarOMMX yCBOGHUE UMH COLUAIBHOTO U KYJIBTYPHOTO
OTIBITA.
AnantupoBaHHas MporpaMMa HarpaBjieHa Ha OOecreYeHHe KOPPEKIIMU HEIOCTAaTKOB B
MICUXUYECKOM PAa3BUTHH JIETEH C OTpaHUICHHBIMHA BO3MOYKHOCTSIMH 37I0POBBS U OKa3aHUE
MOMOIIM OOYYalOIIMMCSl 9TOM KaTeropud B OCBOCHHMM OCHOBHOM 00pa3oBaTelbHOMN
MPOTpaMMbl OCHOBHOT'O OOIIEro 00Opa30BaHMUsl.
O6yuaronuecst ¢ 3IIP nonyyatoT 00pa3oBaHHE, MOJHOCTBIO COOTBETCTBYIOIIEE IIO
UTOTOBBIM  JIOCTMXKEHUSM K MOMEHTY 3aBepllieHHus O0O0ydeHuss 00pa30BaHHIO
oOy4Jaronuxcsi, He UMEIOIINX OTPAHMYCHUN TI0 BO3MOKHOCTSIM 3JI0POBbBS, B T€ )K€ CPOKH
oboyuenus (7 - 9 xkmaccer). AOOIT OOO npencrasiser co00il aganTUPOBaHHBIA BapUaHT
OCHOBHOH 00pa30BaTEIbHOM MPOTpaMMbl OCHOBHOTO 00IIIero oOpa3oBaHus. AmanTaiiys
MporpamMMbl  TIPEANOJaracT BBEACHHE  IPOTPaMMbl  KOPPEKIIMOHHOW  pabOTHI,
OPUEHTHUPOBAaHHOW Ha YJIOBJIETBOPEHHE OCOOBIX O0pa3oBaTEIbHBIX MOTPEOHOCTEM
oOyuatomuxcs ¢ 311P.
BaxxHbIMH KOpPpEKUIMOHHBIMM 3aJadyaMH Kypca (u3ukud B kimaccax s aered ¢ 3I1P
SBJISIFOTCSI Pa3BUTHE Y YYAIIUXCS OCHOBHBIX MBICIUTENBHBIX ONepaluii (aHamus3, CHHTES,
CpaBHEHUE, O0000IIEHHE) Ha OCHOBE pEUICHUS pPa3BUBAIOUIUX  YIPAKHEHU,
HOpMAaJIM3aIMsl B3aUMOCBSI3W WX JESATEIBHOCTU C pPeublo, (OPMHUPOBAHHE TPUEMOB
YMCTBEHHOH paOOTHI: aHajguW3 MCXOAHBIX JIaHHBIX, IUIAHHPOBaHUE Marepuaa,
OCYIIECTBIICHUE TMO3TATHOTO W WTOTOBOTO CAMOKOHTPOJS, a TaKXKe OCYIIECTBIIACTCS
JUKBUAANMS TPOOETIOB B 3HAHUAX, 3aKPEIUICHHE H3YYCHHOTO MaTepuala, OTpaboTKa
aNTOPUTMOB, TIOBTOPCHUE TIPOWJIECHHOTO. bonblloe 3HAYCHHWE TPHUIACTCS YMEHHIO
pacckaszaTh O BBITIOJHEHHON paboTe ¢ MpaBUIBHBIM yMOTPEOJICHUEM COOTBETCTBYIOIIEH
TEPMUHOJIOTHH B COOJTFOICHUEM JIOTHYECKUX CBSI3€H B M3JIaraéMoM MaTepHalie.
YcBoeHre MpOrpaMMHOIO MaTepHalia Mo (U3MKE BBI3BIBACT OOJIBIIUE 3aTPYAHCHHUS Y
obOyuaroruxcst ¢ 3I[1P, mosTomy Teopusi uzydaercsi 6€3 BBIBOJOB CIOXKHBIX (HOPMYIT U
MpeayCMaTpUBaeTCsS YMEHBIIIEHHE 00beMa TEOPETUUECKUX CBEICHUM.



B cBs3u ¢ ocobennoctsimu aereii ¢ 3I1P:

1. Ilpu ompoce HeoOXOAMMO: AaBaTh AJTOPUTM OTBETA; pa3peliaTh MOJIb30BATHCS
TUTAHOM, COCTaBJIEHHBIM TMPHU MOJATOTOBKE JIOMAIIIHETO 33JaHUsI; AaBaTh OOJbIIE BPEMEHH
TOTOBUTBCS K OTBETY Y JOCKH; pa3pemars jAeNaTh MpeABapUTEIbHbIC 3aIluCH,
M10JIb30BAThCS HATJIATHBIMU TTOCOOUSIMU.

2. Ilo BO3MOXHOCTHU 33/1aBaTh OOYYaIOIIUMCSI HABOSIIKME BOIPOCHI, KOTOPbIE MOMOTYT
UM TI0CJIEIOBATENBHO U3JI0KUTH MaTepual.

3. CucremMaTuyecku MPOBEPATh YCBOCHHE MaTepHayia MO TeMaM YPOKOB, Ha KOTOPBIX
oOyyaroIuecs: OTCyTCTBOBAJIM 1O TOW WJIM MHOW MPUYKHE.

4. B xome ompoca ¥ TOpU  aHaiuu3e pe3yJabTaTOB  co3laTh  aTMocdepy
T00pOKETaTEHHOCTH.

5.B mporecce u3ydeHHss HOBOrO MaTepHalia BHMMaHHE YYEHUKOB oOOpaiaercs Ha
HauOoJee CIOKHbIE pa3zieibl n3ydaeMoi Tembl. HeoOxonumo darie oOpamaThCsi K HUM €
BOIIPOCaMH, BBICHAIOIIMMY MOHUMAaHUE YI€OHOTO MaTepraia, CTHMYJIUPOBATh BOIIPOCHI
MIpH 3aTPYJHEHUSAX B YCBOCHUH HOBOT'O Marepuaa.

6. B xome camocTosATeNbHOW pabOThl HAa YpOKe OOydYarolUMCs IO aJalTUPOBAHHOM
nporpaMMe pEeKOMEHIYeTCsl JaBaTh YIPaKHEHHWs, HaIpaBICHHbIE Ha YCTpaHEHHE
OIIUOOK, JTOMYyCKaeMbIX UMH MPU YCTHBIX OTBETaX WJIM B MUCBMEHHBIX paboTax.

7. HeobxomumMo OTMeYaTh MOJIOKHUTEIbHBIE MOMEHTHI B MX padoTe, 3aTpyAHEHHS, U
yKa3bIBaTh CIIOCOOBI UX YCTPaHEHUs, OKa3bIBATh MOMOIIL C OJITHOBPEMEHHBIM Pa3BUTHEM
CaMOCTOSITETFHOCTH B YUCHUH.

O0mas xapakTepucTUKa y4e0HOr0 nmpeamera

VYueOnblit peamMeT «Dusukay ABIIAETCS CUCTEMOO0OPa3yIOIIUM INIE:
€CTECTBEHHOHAYYHBIX MPEIMETOB, IIOCKOJIbKY (PU3MUECKHe 3aKOHbl MHPO3JaHUs
ABIISIIOTCSI OCHOBOM COJIepaHUsl KypcOB XUMUM, OMOJIOIMH, reorpaguu U aCTpPOHOMUHU.
du3zrka BOOPYKAET OOYyYarOLIUMXCS HAyYHBIM METOJOM MO3HAHUS, MO3BOJISIIOLIUM
noJiyyaTb OOBEKTHBHBbIE 3HaHHMS 00 OKpyxawomeM wmupe. [IpenMer MakcUMalibHO
HarmpaBjeH Ha (OPMHUPOBAHME HHTEpPEca K NPUPOAHOMY U COILMAIBHOMY MHUDY,
COBEPILIEHCTBOBAHKME IMO3HABATEIbHOM JeaTenbHOCTH oOydaronuxcst ¢ 3IIP 3a cuer
OBJIAJICHUS] ~ MBICIUTENIBHBIMU ~ ONEpalUsMU  CpaBHEHUs, O0O0O0OILEHHUs, pa3BUTHE
CIIOCOOHOCTH ~ apryMEHTHPOBAaTh CBOE€ MHEHHE, (OPMHUPOBAHUE BO3MOKHOCTEH
COBMECTHON  jAesTenbHOCTU. M3ydueHue (U3MKM  CIOCOOCTBYET  pa3BUTHIO Y
oOyuatomuxcst ¢ 3I[IP  mpocTpaHCcTBEHHOro  BOOOpakeHUs,  (PYHKIIMOHAIBLHON
IPAaMOTHOCTH, YMEHHUSI BOCHPHUHHUMATh M KPUTHUYECKU aHAIM3UPOBATh MHGOpPMAIIHIO,
NpPEJCTaBICHHYI0O B pa3dMuHbIX (opmax. 3HAUMMOCTh TNpeaMeTa Uil  Pa3BUTHS
KU3HEHHOW KOMIIETEHIIMM O0y4YaroIMXCcs 3aKII0YAETCs B YCBOCHUN OCHOBBI (PU3UYECKHUX
3HaHUU, HEOOXOIUMBIX JJIs MOBCEAHEBHOM U3HU; HABBIKOB 3J0POBOTO M 0€30MacHOTro
U1 YeJIOBEKa U OKpPY’KaroIllel ero cpesl 00pasa xu3Hu; GOPpMUPOBAHUN IKOJIOTUUECKOM
KyabTyphl. [Iporpamma oTpaxkaer cogepkanue o0yueHus npeametry «Ou3nka» ¢ yueToM
0co0BIX OOpazoBaTelbHBIX MOTpebHOCTEN oOydarommxcs ¢ 3[1P. OBnageHue naHHBIM
y4eOHbIM NPEIMETOM MPEACTABIAECT ONPENEIECHHYI0 TPYAHOCTb ISl OOY4YaroIIMUXCs C
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3IIP. D10 cBsI3aHO C OCOOEHHOCTSMH MBICIIUTEIBHON NEATEIbHOCTH, MEPUOIHYECKUMU
KOJIEOAHUSIMU BHUMAaHMsI, MajJbiM 00BEMOM MaMATH, HEJOCTATOYHOCTBIO OOIIEro 3amaca
3HAHWI, MOHW)XCHHBIM IIO3HABATEIbHBIM HMHTEPECOM M HU3KUM YPOBHEM pEUYEBOIO
pa3BUTHSL.

JUis peoioNieHnsl TPYIHOCTEW B U3y4eHUH yuyeOHoro npeamera «Pu3nka» HeoOXoauma
agantanuss oObeMa M Xapakrepa Y4yeOHOro Marepuasa K IO3HaBaTEJIbHBIM
BO3MOKHOCTSIM JJaHHOW KaTEropuu oOydyaroluxcs, YYeT UX OCOOCHHOCTEH pa3BUTHUAL:
UCIIOJIb30BAHUE  AJITOPUTMOB, BHYTPUIIPEAMETHBIX M  MEXKIIPEAMETHBIX  CBA3EH,
MIOCTENIEHHOE YCIOKHEHNE N3Yy4aeMoro MaTepuaia. JlanHas mporpamMmma KOHKPETU3HPYET
COJIepKaHue TPEAMETHBIX TEM B COOTBETCTBUM C TPEOOBAaHUSMHU OOpa30BATEIBHOTO
CTaHJIapTa, PEKOMEHIyeMYIO MTOCIIEI0BATEIbHOCTD U3YUCHHSI Pa3/eioB (PU3UKHU C YIETOM
MEXIPEAMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKM Y4YeOHOro Impolecca,
BO3PACTHBIX M IICUXOJIOIMYECKUX ocoOeHHocTel oOywatomuxcs ¢ 3[IP Ha ypoBHe
OCHOBHOTO 00I1Iero 00pa3oBaHUsl, OMNpeaeasieT MHUHUMAJIbHBIA HAaOOp OIbBITOB,
JE€MOHCTpPALU{, MPOBOJIMMBIX YUUTENEM B Kilacce, J1a00paTOpHbBIX paboT, BHINOIHIEMbIX
00yYaIOINMUCH.

Meroanueckoid OCHOBOM u3ydyeHHs Kypca «Dusumka» Ha ypoBHE OCHOBHOIO OOUIETO
oOpa3oBaHMsI  SIBISIETCSI  CHUCTEMHO-JIEATENbHOCTHBIA  MOAXO0H,  00eCIeYrBarONIHii
JOCTH)KEHHE JIMYHOCTHBIX, METANPEAMETHBIX W MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTaTOB IIOCPEICTBOM OPraHM3aly AKTUBHOM I03HABATEIBHOW JAESTEIBHOCTU
00y4aronuxcsi, 4To OYEHb BaXKHO MpU o0yueHuu aereit ¢ 311P, 111 KOTOphIX XapakTepHO
CHW)KEHHUE MO3HABATEIbHON AKTUBHOCTH.

Hesn 1 3axa4u u3y4enust yueOHoro npeamera « Dusuka»

O6mme menu uszydeHus: ydeOHoro mnpenmera «®Dusmka» TMpeACTaBICHb B paboueit
MporpaMMe OCHOBHOTO o00miero oOpaszoBaHusi. OCHOBHOWM I11e€JIbI0 OOy4eHUs JETel C
3aJIeP)KKOM TICUXWYECKOTO0 pa3BUTHA HA JAHHOM MpEAMETE SBISETCS: IOBBIIICHHUE
COLIMAJIBHOM afanTalliy IeTel Yyepe3 NpUMEeHeHUe (PU3NYECKUX 3HAHUI Ha MPAKTHKE.
Jlnst oOyuaronuxest ¢ 3I1P, Tak *ke, Kak U [l CBEPCTHUKOB, OCBAaMBAIOIIMX OCHOBHYIO
o0Opa3oBaTeNbHyI0 MPOrpaMMy, JOMHUHHUPYIOIIEEe 3HAYCHHE MPHOOPETaloT TaKue L,
KaK:

*  OCBOGHHME 3HaHHMM O METOJaX HAayYHOTO MO3HAaHUS NPUPOIBl U (pOopMHpPOBaHUE Ha
ATOM OCHOBE MPEICTABICHUN O (PU3NUECKOW KapTUHE MUPA;

*  OBIJIQJICHWE YMEHHUSMH MPOBOIUTH HAOIIOEHUS IPUPOJHBIX SIBJICHUMN, OMMCHIBATh U
000011aTh pe3ynbTaThl HAOIIOACHUH, UCTIOIB30BATh MPOCTHIC U3MEPHUTEILHBIE TTPUOOPHI
IUISE U3y4YeHUs: (PU3MYECKUX SBJICHHUM; NPEACTaBIATh PE3yJbTaTbl HAOMIOACHUN WU
M3MEpPEHHUI ¢ MOMOIIbIO TaOJHIl, TPa(UKOB U BBISIBISATH HA 3TOH OCHOBE SMITUPHUUECKHE
3aBHUCHUMOCTH; NPHUMEHATH I[IOJIyYCHHbIE 3HAHUS I OOBSICHEHHUS Pa3HOOOPA3HBIX
MPUPOJHBIX SIBICHUH ¥ TMPOIECCOB, NMPUHIIMIOB JCWCTBUSA BAKHEHIIMX TEXHUYECKUX
YCTPOMCTB, JUIs pelieHus (U3NIecKux 3a1ay;

*  pa3BUTHE TIO3HABATEJBHBIX MHTEPECOB, WHTEJUIEKTYaJIbHBIX U TBOPYECKHUX
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CIOCOOHOCTEH, CaMOCTOSITEIbHOCTU B MPUOOPETEHHWH HOBBIX 3HAHUM, MPHU PELICHUU
¢u3nueckux 3a4ady M BBIIOJHEHUM  DKCIEPHMEHTANbHBIX  HCCIEIOBAaHUN ¢
MCIOJIb30BaHNEM MH(POPMAITMOHHBIX TEXHOJIOTHIA;

*  BOCIHTaHHE YOEXKICHHOCTH B BO3MOXXHOCTH T[O3HAHUS 3aKOHOB NPHPOABI, B
HEOOXOAMMOCTH Pa3yMHOI'0 HCIOJb30BAaHUS JIOCTH)KEHUH HAyKH M TEXHOJOTUH ISl
JANbHEMIIEr0 pPa3BUTHSA YEJIOBEYECKOTO OOIIECTBA, YBAKEHHS K TBOpLUAM HAYKH U
TEXHHMKH; OTHOILIEHUS K (PU3MKE KaK K FIEMEHTY 00IeUYeI0BEYECKON KYIbTYpBI;

*  HCIOJB30BaHUE MOJYYEHHBIX 3HAHUA U YMEHUH I PELICHUS NTPAKTUYECKHUX 3a7a4
MOBCEIHEBHON >KM3HH, oOOecreueHusi OE30MacHOCTH CBOEH IKH3HHU, PAlMOHAIHLHOTO
IPUPOAOIIONB30BAHUS U OXPaHbl OKPYKAKOLIEH CPEJIbI.

JlocTuKeHue ITHX 1ieieil oOecneunBaeTcs pelieHueM CIeIyIoIuX 3a1au:

*  3HakoMcTBO oOyuaromuxcs ¢ 3IIP ¢ MeronaMu ucciaenoBanusi 0ObEKTOB U SIBJICHUN
IIPUPOBL;

*  mnpuoOpeTeHue 3HaHUM O MEXAHUYECKUX, TEIUIOBBIX, JJEKTPOMArHUTHBIX H
KBAHTOBBIX SIBJICHUSX, (PU3MUECKUX BEJIMYMHAX, XapaKTEPU3YIOLIUX 3THU SIBJICHMUS,

*  (opmupoBaHMe yMEHUU HAONIOAATh MPUPOJHBIE SIBJCHUS W BBINOJIHATH OMNbITHI,
nabopaTopHble pabOTBl W HKCHEPUMEHTAIbHBIE MCCIEAOBAHUSA C MCIOIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB, IIUPOKO MPUMEHSEMbIX B IPAKTUUECKOH KU3HH;

*  OBJAQJCHHE TAKUMU [OHATUSAMH, KaK MPUPOJHOE SBJICHUE, HSMIUPUYECKH
YCTaHOBJEHHBIN (akT, mpobdiieMa, THUIOTE3a, TEOPETUYECKUH BBIBOJ, PpE3yjbTar
AKCIIEPUMEHTAIIBHON MTPOBEPKH;

*  [IOHMMaHUE€ OTJIWYUU HAy4YHBIX JaHHBIX OT HEMPOBEPEHHOW UH(pOpMaIH,
LEHHOCTU HAayKH JUIsl YAOBJIETBOPEHUS OBITOBBIX, IMPOU3BOACTBEHHBIX U KYJIBTYPHBIX
noTpeOHOCTEM YeJIOBeKa.



COILEPKAHUE OBYUYEHMUA

7 KIIACC
du3nka u ee poJib B MO3HAHNH OKPYKAIOLIEro MUPa
®uszuka — Hayka o mnpupone. SBineHus npuponabl. DuU3NUECKUE SBIICHUS:

MEXaHUYECKUE, TEIUIOBbIE, JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®dusnueckre BelnYuHbl. M3Mepenne pusndeckux BeauunH. Ousnueckue npudopsl.
[TorpemnocTs n3MepeHnii Mexx1yHapoIHasi CUCTEMA €IMHMII.

Kak ¢usuka wu  [gpyrue  eCTECTBEHHbIE HAayKH  HU3Y4alOT  IPHUPOAY.
EcTecTBeHHO-HaY4YHBII METOJ TO3HAHUS: HAOII0€HUE, TOCTAHOBKA HAYYHOT'0 BOIIPOCa,
BBIJIBUJKEHUE TUIIOTE3, IKCIIEPUMEHT 10 IPOBEPKE TUIOTE3, 00BACHEHNE HAOIIOAAEMOT0
aBieHusl. Onrcanue GU3NYECKHUX SBJICHUN C TOMOIIBIO MOJEIEH.

Jlemoncmpayuu
MexaHndeckue, TeII0BbIC, JIEKTPUIYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
®duznyueckue NpuoOpPHkI U MPoLieaypa MPSMBIX U3MEPEHUM aHATIOTOBBIM U LIU(PPOBHIM
prudopoM.

JlabopamopHhwvie pabomul u onvimol

Omnpenenenye MEHBI ACTESHUS KAl H3MEPUTEIHHOTO TIPHOOpa.

N3mepenune paccTosiHUM.

N3mepenune o0bemMa )KUAKOCTH M TBEPAOTO Tea.

Omnpenenenue pa3MepoB MabIX TeIl.

N3mepenne TemriepaTyphl MPU ITOMOIIH KUIAKOCTHOTO TEPMOMETpPA M JaTUYHKA
TEMIIEPATypHI.

[IpoBenenune ucciaenoBanus Mo MPOBEPKE TUIOTE3bI: JTATBHOCTh IMOJeTa IIapuKa,
MYIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIIe, YeM OOJIBIIIEe BHICOTA ITyCKa.

IIepBoHaya/ibHbIE CBEICHUS 0 CTPOCHUM BEIIECTBA

CtpoeHue BelecTBa: aTOMBI U MOJIEKYJIbI, X pa3Mmepbl. OMbITHI, JOKA3bIBAIOIINE
JVCKPETHOE CTPOEHHE BELIECTBA.

JIBmxeHne yactul BenectBa. CBSI3b CKOPOCTH IBUKEHUS YACTUI] C TEMIIEPATYPOIl.
BbpoynoBckoe nBmxkenue, nuddysus. BzaumoaeiicTBrue 4acTuil BemecTBa: MPUTHKEHHIE
Y OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI BEILECTBA: CTPOEHUE Ta30B, KUJIKOCTEH M TBEPIBIX
(KkpucTammuyecknx) Tei. B3auMocBsi3b MEXAy CBOMCTBAaMU BEIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX W WX aTOMHO-MOJICKYJISPHBIM CcTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jlemoncmpayuu

Ha6nronenue 6poyHOBCKOTO IBUYKEHUS.

Habmonenue nuddysumn.

HaGmronenue sBieHH, OOBSCHSIONIMXCS TPUTSHKEHUEM WIM OTTAJIKUBAaHUEM
YaCTHI] BEILIECTBA.



Jlabopamophvie pabomwi u onvimol
OreHka TuaMeTpa aToMa METOI0OM PSIOB (C UCTIONIb30BaHUEM QoTorpaduii).
OnbITHI 110 HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.
OnbBITHI 110 0OHAPYKEHUIO ISHCTBUS CHIT MOJICKYJIIPHOTO TTPHUTSKCHHSI.

JIBH:xeHMe U B3aUMOIeiCTBHE TeJl
Mexannueckoe nBuxeHue. PaBHoMepHOe 1 HepaBHOMEpHOE JBUKEeHHE. CKOPOCTb.
CpenHsist CKOpOCTh ITPU HEPABHOMEPHOM JIBUKEHUHU. Pacuer ImyTy U BpeMEHU IBUKEHUS.
SABneHne UHEPLMU. 3aKOH UHEpIMU. B3aumoieiicTBUE TeN KaKk TPUIMHA U3MEHEHHUS
CKOpPOCTH JIBMKECHMS Tell. Macca Kak mMepa MHEPTHOCTH Tena. [IIMOTHOCTH BemiecTBa.
CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €/IMHHUIIE 00beMa BEIIECTBA.

Cuia kak XapakTepucTuka B3auMozeicTBus Ten. Cuiia ynpyroctu u 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOIIBIO TUHAMOMETpA. SIBJICHUE TSATOTEHUS U cuia TsokecTH. Cuia
TSDKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. CroxkeHne cui, HalpaBJIE€HHbBIX
nmo oaHou mnpsMoi. PaBHopeicTByromas cui. Cuna TpeHUs. TpEeHHE CKOJIbKEHUS
Y TpEeHUE TOKOsI. TpeHne B mpupoic U TEXHUKE.

Jlemoncmpayuu
Habmronerne MexaHn4ecKoro ABMKESHUS Tela.
N3mepenune ckopocTr MPSMOJIMHENHOTO JIBUKEHHS.
Habmronenue ssBIeHUs] HHEPIUH.
Habmronenne n3MeHeHUs: CKOPOCTH MPY B3aUMOCHCTBHUH TEJL.
CpaBHeHHUE Macc 10 B3aUMOACHCTBUIO TE.
CioxeHue cuJl, HallpaBJICHHBIX MO OJHOMN MPSMOM.

JlabopamopHhwvie pabomul u onvimol

OrnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBMXKEHUS (IIapUKa B )KUIKOCTH, MOJCIIH
ANEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

Onpenenenre cpeaHe CKOPOCTH CKOJIbKEHUS OpycKa WM MIapuKa 0 HAKJIOHHOU
IJIOCKOCTH.

Onpenenenue IIOTHOCTH TBEPIOTO Tea.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshkeHUs (IedopMaiivin) npyKuHbI
OT MPUJIOKEHHOU CHUJIBL.

OnbIThI, IEMOHCTPUPYIOIINUE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBKEHHUS OT Beca Tella
Y XapakTepa CONMpUKACaIOIIUXCs MOBEPXHOCTEH.

/laBjieHUe TBEPABIX TeJ, dKUIKOCTEN U ra30B

HaBnenne. CrnocoObl yMEHBIIEHUS] W YyBeJIWYeHUs AaBjieHus. JlaBieHue rasa.
3aBUCHUMOCTH JIaBJIEHUS ra3a oT o0beMa, TeMrepaTtypshl. [lepemnaua naBneHus TBEpAbIMU
TEJIaMHU, JKUAKOCTIMU U ra3zamu. 3akoH [lackans. IlHeBMaTMueckhe MaIlIMHBI.
3aBUCUMOCTh JABJICHHSI JKUJIKOCTH OT DIIyOMHBL. [mapoctatudeckuii mapaaokc.
CooOmatomuecs cocynbl. [ 'uapaBinueckie MEXaHU3MBI.

Atmochepa 3emumn u armocepHoe mgamieHue. I[IpUuuHBI CyIECTBOBAHUS
Bo3AymHOM o06osouku 3emuu. OmnbiT Toppuuennu. WM3mepenune armocdepHOro



JaBJIeHUsA. 3aBUCHUMOCTh aTMOC(HEPHOrO NABJICHHUS OT BBICOTHI HaJ YPOBHEM MOPAI.
[Tpubops! 17151 n13MepeHus: aTMOCc(hEepHOTro J1aBJICHHUS.

JlelicTBUE MKUIKOCTH M Ta3a Ha IMOTPYKEHHOE B HUX Teo. BbeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxomiaBanue.

Jlemoncmpayuu

3aBUCUMOCTH JIaBJICHUS ra3a OT TeMIEpaTyphl.

[lepenaua qaBneHuUs )KUIAKOCTHIO U Ta30M.

Coobmiaroiuecs Cocy/ibl.

['mppasnuueckui npecc.

[IposiBieHue aeiicTBUs aTMOC(HEPHOTO TaBICHUS.

3aBUCHMOCTh BBITAJIKUBAIONICH CUJIBI OT OOBbeMa MOTPY>KEHHOM YacTu Tena
Y TJTIOTHOCTH KUIAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BHITECHEHHOM JKHUIKOCTH.

VYcnoBue 1aBaHWs TeN: IUIaBaHWE WM TIOTPYXKEHUE Tel B 3aBHCHUMOCTH
OT COOTHOUIIEHUS IUIOTHOCTEHN Te€Ja U KUAKOCTH.

JlabopamopHvie pabomul u onvimol

HccnegoBanne 3aBUCUMOCTH Beca Tejla B BOJE OT o0ObeMa MOTPYKEHHOU
B JKUJIKOCTb YacTH TeJa.

OnpeneneHre BBITAIKUBAOIIECH CWIbI, JCHCTBYIOLIEH HA TEJO, IMOIPYKEHHOE
B JKUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJKHUBAIOUIEH CHJIBI, JEHCTBYIOLIEH Ha TEJO
B JKUJIKOCTH, OT MACCBI TEJIa.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAIKHUBAIOIIECH CUJIbI, TEUCTBYIOLIEH
Ha TeJIO B )KHUJIKOCTH, OT 00beMa MOrpy>KEHHOMN B AKHUAKOCTb YaCTH TeJia U OT INIOTHOCTHU
KUIKOCTH.

KoHcTpynpoBaHre apeomeTpa WIM KOHCTPYMPOBAHHUE JIOJKH M ONpEIEICHUE €€
IPy30II0ABEMHOCTH.

PaGoTa 1 MOIIHOCTB. JHEPrus

Mexanuueckas padbota. MOIIHOCTb.

[IpocTble MEXaHU3MBI: pblyar, 0JIOK, HAKJIOHHAS IUIOCKOCTh. [IpaBuiio paBHOBecus
peiuara. IIpumeHeHue npaBuia paBHOBECHsI pblyara K OJIOKY. «30JI0TOE IMPaBUIIO»
Mexanuku. Koadduument nonesnoro neicteus (ganee — KIIZI) mpocThix MexaHU3MOB.
[IpocTbie MexaHU3MBbI B OBITY M TEXHUKE.

Mexanuueckas sHeprus. Kunertnueckasi u noteHuuanbHas sueprus. [lpespaienue
OJIHOTO BHUJAa MEXaHWYECKOW HSHEPruud B JpYyrol. 3aKOH COXpAHEHUS HHEPTrUu
B MEXaHUKE.

Jlemoncmpayuu
[IpuMepsl MPOCTHIX MEXAaHU3MOB.



Jlabopamophvie pabomwi u onvimol

Onpenenenrie pabOThl CWIBI TPEHHUS TPU PABHOMEPHOM JIBIDKEHUU Tela
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

Hccnenosanne ycnoBui paBHOBECUS pblyara.

N3mepenune KIIJI HakIIOHHOM TIJIOCKOCTH.

N3ydenue 3ak0Ha COXpaHEHHS] MEXAHUYECKOW DHEPTUN.

8 KJIACC

TenoBble sABJICHUSA

OCHOBHBIE MOJ0KEHUSI MOJIEKYJIIPHO-KUHETUUECKON TEOPUU CTPOECHUS BEIIECTBA.
Macca u pazmepsl aTOMOB ¥ MOJIEKYJI. OMBIThL, OTBEPKIAIOIIUE OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopgenu TBepAOro, JKHAKOTO W  Ta3000pa3HOrO  COCTOSHUM  BEIIECTBA.
Kpucrannmueckue u amopdubie Tena. OObACHEHHE CBOWCTB Ta30oB, KHUAKOCTEH
M TBEPABIX TEJI HA OCHOBE IIOJOKEHUM MOJIEKYJIPHO-KMHETUYECKOU TEOPHH.
CmauuBaHKeE U KallWJUISIPHBIE SBJICHUS. TEIIOBOE paClIMPEHNE U CKATHE.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBIO TEIJIOBOTO JABUKEHUS YaCTHLL.
Buytpennsis sHeprus. CnocoObl M3MEHEHUsT BHYTPEHHEH 3HEpruu: Teruionepeaayda
U coBepuieHHe paOoThl. Buasl Temonepenauu: TEIUIONPOBOJHOCTb, KOHBEKIIMS,
M3JIy4YCHHE.

KonuyecTBo TemyioTel. YenpHas TEIJIOEMKOCTh BellecTBA. TermnooOMeH
U TEIUIOBOE PaBHOBECHE. YpaBHEHHUE TeIIoBoro OanaHca. [lnaBieHue u orBepaeBaHue
KpUCTAJUIMYECKUX BEIIECTB. YJenbHas TemioTa MiasieHud. IlapooOGpa3zoBaHue
n koHaeHcamus. HMcmapenue. Kumenuwe. VYnaenpHas Teruiota mapooOpa3oBaHUS.
3aBUCHUMOCTb TEMIIEPATYpPbl KUIIEHUSI OT aTMOC(EPHOTO JaBICHHUS.

BrnaxxnocTtbs Bo3ayxa.

OHeprus TOIUIMBA. Y I€JIbHAs TEIUIOTA CTOPAHUSL.

[Tpunuunel padots! TerwtoBbix apurarenei KIIJ[ TemnoBoro neuratens. TemnnoBbie
JIBUTATENM U 3alIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpPaHEHHMS U MPEBPAILLECHUS YJHEPTUH B TEILIOBBIX MPOIIECCAX.

Jlemoncmpayuu
Habnronenue 6poyHOBCKOTO JIBUKEHUS.
Habmonenue nuddysumn.
HaOmronenue siBiaeHui cCMauyuBaHUs U KalTWJUTSIPHBIX SIBICHUM.
Habmronerune TenioBoro pacimpeHus Teil.
N3menenune napienus ra3a npu u3MeHeHn 00beMa 1 HarpeBaHUU UJTH OXJIAKICHUU.
[IpaBuia u3MepeHus: TeMIIEPaTyphl.
Bunbl Temonepenayn.
OxJta>kieHue Mpu COBEPLIEHUU PaOdOTHI.
HarpeBanue npu coBepiiieHnr paboThl BHEITHUMH CHJIAMH.
CpaBHeHHE TEIUIOEMKOCTEHN pa3IuYHBIX BEIIECTB.



HaOmronenne kurenus.
Habmronenue noctossHCTBA TEMIIEpaTyphl MPHU TIJIaBJICHUH.
Moenu TeIUIOBBIX ABUTATEIICH.

JlabopamopHwvie pabomul u onvimol

OnbIThI 110 0OHAPYKEHUIO NEUCTBUS CUII MOJIEKYJISIPHOTO ITPUTSKEHUS.

OnpITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.

OnpITHl IO HAOIIOJAEHUIO TEIMJIOBOTO PACIIMPEHHUS Ta30B, KUIKOCTEH U TBEPIBIX
TeL.

Omnpenenenue 1aBaeHUs Bo3ayXa B Oa/NIOHE IIITPUILIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBJIEHHS BO3AyXa OT €ro odobeMma
Y HArPEBAHUSI UJTU OXJIAXKICHMSL.

[IpoBepka runore3bl JIMHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA KMJKOCTU
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPBHI.

HaGnronenue n3MeHeHnsi BHyTPEHHEN SHEPIUu Teja B pe3yJbTaTe TeIuionepeaadn
Y pabOThI BHEIIHUX CHUJL.

HccnenoBanue siBIE€HUS TEIIOOOMEHA MPU CMEUIMBAHUM XOJOJHOW M ropsiuen
BOJIBI.

OmnpeneneHre KOJWYECTBA TEIUIOTHI, IMOJIYYEHHOrO BOAOW IIPH TEIOOOMEHE
C HarpeThIM METAINYECKUM LIUITUHAPOM.

Ornpenenenue y1eIbHON TEMIOEMKOCTH BEIIECTBA.

HccenenoBanue nponecca MCapeHHus..

Ornpenenenre OTHOCUTENBHON BIAKHOCTH BO3AyXa.

Onpenenenue yIeabHON TEIIIOTHI IIJIaBICHUS JIbAA.

DJleKTpU4ecKre U MATHUTHDIE SIBJICHUS

OnexkTpuzaums Tenl. J[Ba poaa dSIEKTpUUYECKUMX 3apsiaoB. Bzaumopeincrtaue
3apspKEHHBIX Tell. 3akoH KyroHa (3aBUCUMOCTh CHITbI B3aUMOJIEHCTBUS 3apSIKEHHBIX TEI
OT BEJIMYUHBI 3aPSAJ0B U PACCTOSHUS MEXKIY TEIAMH).

OnekTpuueckoe mnojne. HanpspkeHHOCTh  anekTpudeckoro mnois.  [IpuHiun
CYTIEPIIO3UIINH JIEKTPUIECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu »snekTpuyeckux 3apsA/ioB. ODJIEMEHTApPHBIA JJIEKTPUUYECKHUI  3apsl.
Crpoenne atoma. IIpOBOAHMKM M IUANEKTPUKU. 3AKOH COXPAHEHMS BJIEKTPUYECKOTO
3apsza.

DJIEKTPUYECKHAN TOK. Y CIIOBHS CYLIECTBOBAHUS JIEKTPUUECKOIrO TOKa. McTounnku
MOCTOSIHHOTO TOKa. JIeHCTBUS 3NEKTPUYECKOro TOKa (TEIJIOBOE, XHUMHYECKOE,
MAarHUTHOE). DJIEKTPUUECKHUM TOK B HKHUIKOCTSIX U razax.

OnekTpuueckas uemnb. Cuiia Toka. DinekTpudyeckoe HampsikeHue. ConpoTUBIEHUE
MPOBOAHUKA. YIEJIbHOE COMPOTUBIICHUE BellecTBa. 3akoH Oma Jyuisi ydacTKa Iemu.
[TocnenoBarenbHOE M MapalIEIbHOE COETUHEHUE ITPOBOAHUKOB.

PaboTa n MOIITHOCTH ANIeKTpUYeCcKoro Toka. 3akoH Jxxoyms—JIenna. DnekTpuueckue
LEMU U TOTPEOUTENH 3IEKTPUIECKOM 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.
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IlocTtosiHHBIe MarHuThl. B3ammonencTBHE MNOCTOSHHBIX MarHuToB. MarnmTHOE
nosje. MarHuTHOE 1ojie 3eMJIM U €ro 3HaYeHME IS sKu3HU Ha 3emiie. OnbIT OpcTena.
MarauTHoe ToJI€ 3JICKTPUUECKOrO0 TOKa. [IpuMeHeHUe 3JIEKTPOMArHUTOB B TEXHHKE.
JleficTBME MAarHUTHOTO TOJSl HA MPOBOJHUK C TOKOM. DJIEKTPOJBUTaTEIlb MOCTOSHHOTO
Toka. Mcrnonp3oBaHME  BJEKTPOJABUraTesied B~ TEXHUYECKUX  YCTPOMCTBAx
Y Ha TPAHCIIOPTE.

Onbitel ®apanes. SBaeHHE 3JIEKTPOMArHUTHOW HWHAYKUMM. I[IpaBuno JleHia.
OnekTporeneparop. CriocoObl MOTYUYCHHUS AICKTPUUSCKON IHEPTUH. DICKTPOCTAHIIUH
Ha BO30OHOBIIIEMBIX HCTOYHHUKAX SHEPTHUU.

Jlemoncmpayuu
DJeKTpU3aLus Tel.
JIBa pojia 3JIEKTPUUECKHUX 3apsI0B U B3aUMO/ICHCTBUE 3apsKEHHBIX TET.
Y CTpONCTBO U AEHCTBUE IIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKask MHYKIIHS.
3aKOH COXpaHEHMS DJICKTPUUECKUX 3aPsJI0B.
[IpoBOTHUKY Y TUBJIEKTPUKHU.
MoennpoBaHu€e CUIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.
M cTouyHMKHM TTOCTOSTHHOTO TOKA.
JIlencTBUS IEKTPUUYECKOTO TOKA.
DJIEKTPUUECKUM TOK B KHUJIKOCTH.
["a30BbIi1 pa3ps.
N3mMepenune critbl TOKa aMIepMETPOM.
N3mMepenne 351eKTpUueCKOro HanpsiKEHUsI BOJIbTMETPOM.
Peocrar 1 marazuH COpOTUBIICHUHN.
BzanmopaercTBre NOCTOAHHBIX MArHUTOB.
MoaenvupoBaHue HEBO3MOKHOCTH PA3/ICJICHHUS MIOJIFOCOB MAarHUTA.
MoennpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MATHUTOB.
OmnebIT Dpcrena.
MarauTHOE 1oJjie TOKa. DJIEKTPOMAarHur.
JlercTBME MAarHUTHOTO IOJISI HA TIPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEb MTOCTOSTHHOT'O TOKA.
HccnenoBanue siBIIeHUS SJIEKTPOMArHUTHOM MHIYKIIHH.
OmnebiTel @apanes.
3aBUCUMOCTH HaIlPaBJICHUS MHIYKIIHOHHOTO TOKA OT YCJIOBHUM €r0 BOSHUKHOBEHHS.
DJIEKTPOrE€HEePATOP MOCTOSIHHOTO TOKA.

JlabopamopHhwvie pabomul u onvimol
OnbITHI 110 HAOJTIOICHUIO SJICKTPU3AIIUHU TeI MHIAYKIIUECH U TIPYU COTPUKOCHOBEHUH.
HccnenoBanue IeHCTBUS SJIEKTPHUUIESCKOTO MOJIS Ha TPOBOJIHUKH U THAJICKTPHUKH.
COopka u mpoBepKa padOTHI JIEKTPUUYCSCKOM I[EIH TOCTOSHHOIO TOKA.
H3mepenue u peryarupoBaHUe CHJIbI TOKA.
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N3mepenne u perympoBaHue HaNPSKEHMUSL.

HNccnenoBanne  3aBUCMMOCTH  CWJIBI  TOKA, MAYIIETO  4e€pe3  PE3UCTOop,
OT CONPOTHUBIICHHS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbIThl, NEMOHCTPUPYIOIIHME 3aBUCUMOCTb JJIEKTPHYECKOTO  COMPOTUBIICHUS
IIPOBOAHUKA OT €r0 JJIMHBI, IUIOIIAIN [TONIEPEYHOTO CEYEHUs U MaTepHraa.

[IpoBepka npaBuia CIOKEHUS HANPSKEHUN IIPU MOCIIEI0BATEIbHOM COCITUHEHUN
IBYX pE€3UCTOPOB.

[IpoBepka npaBuiia st CUIIbI TOKA IPU MAPAJIIETBHOM COEIMHEHNUN PESUCTOPOB.

Onpenenenne pabOTHI AJIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

Ornpenenenrne MOIHOCTH AIEKTPUUYECKOTO TOKA, BBIAEISEMON HAa PE3UCTOPE.

HccnenoBanne  3aBUCMMOCTM  CWJIBI  TOKA, MAYHIETO 4Yepe3  JAMIIOUKY,
OT HANPSLKEHUS HA HEW.

Onpenenenne KIIJI HarpeBaTens.

HccnenoBanre MarHUTHOTO B3aMOIEUCTBUS TOCTOSIHHBIX MArHUTOB.

N3ydyeHre MarHMUTHOTO TIOJI IIOCTOSIHHBIX MAarHMTOB IMpH HUX OOBEAMHEHUU
U pa3JEIICHUH.

Hccenenoanue qedCcTBUSA JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITEl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS KATYIIKH
C TOKOM M MarHuTa OT CUJIbl TOKA U HAIIPABJICHUS TOKA B KaTYIIKE.

N3ydenue nelcTBUs MarHUTHOTO I10JIS HA IIPOBOJHUK C TOKOM.

KoHcTpynpoBanue u u3yueHue paboThl AIEKTPOIBUTATENS.

N3mepenune KIIJ[ anexkTpoaBUraTeIbHON YCTAHOBKHY.

OMBITHI IO UCCIIETOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOW HHIYKIIUU: UCCIIEOBAHNE
VM3MEHECHHI 3HaYEHUs U HAlIPaBJIEHU HHAYKIIMOHHOTO TOKA.

9 KJIACC

Mexannuyeckue siBJCHUS

Mexannueckoe  JaBWXKEHME. MarepuanbHas  Touyka. (Cucrema  OTcyeTa.
OTHOCUTENBHOCTh ~ MEXAaHUYECKOTO  JABWKEHUA. PaBHOMEpHOE  NPSMOJHUHENHOE
nBwKeHue. HepaBHOMepHOe mpsAMoOJIMHENHOE ABWkeHne. CpeaHsis W MIHOBEHHas
CKOPOCTb TeJa P HEPABHOMEPHOM JBHKECHUH.

Yckopenue. PaBHoyckopeHHOE TIpsSiMOJIMHEHOE NBIKeHHe. CBOOOIHOE TIajIeHHE.
Onpitel N"anunes.

PaBHOMepHOE nBIKEHWE MO OKpYXHOCTU. llepwon u dactora oOpareHws.
JIvHeHas u yriioBasi CKOpOCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

ITepBbii 3akoH HrproTona. Bropoit 3akoH Hperorona. Tpermit 3akoH HproroHa.
[IpuHIMI CyTIEpIIO3ULINU CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TPEHHUSI CKOJbKEHUS, CUJia
TPEHUS MTOKOS, APYTHUE BUJIBI TPEHUS.

Cuna TSKeCTH M 3aKOH BCEMUPHOTO TATOTECHHUS. Y CKOPEHHE CBOOOHOTO TafCHUSI.
JBmwxenune mianetr Bokpyr ConHua. IlepBas kocmuueckass ckopocTb. HeBecomocThb
U MEPETPY3KHU.
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PaBHOBecue wmarepuasibHON Touku. AOCOMIOTHO TBepAoe Teno. PaBHOBecue
TBEPJOTO TeJa C 3aKPEIUICHHOM OChIO BpalleHus. MoMeHT cuibl. LIeHTp TsxecTn.

Nmnynsc Tema. M3MeHeHune wummynbca. Mmmynbe cuiibl. 3aKOH COXpaHEHHS
UMITyJibca. PeakTuBHOE ABUKEHHE.

Mexannueckass paboTa U MOIIHOCTh. PaGoTa cui TsKeCcTH, YNPYrocTd, TPEHUS.
Cs13b sHepruu u paboThl. [loTeHnnanpHast SHEPTHs Tena, MOAHITOr0 HaJl TOBEPXHOCTHIO
3emud. [loTeHumanbHas sHeprus cxaron npyxunsl. Knneruueckas sHeprus. Teopema
0 KUHETUYECKOM 3HEPIUH. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTUU.

Jlemoncmpayuu

Habmiogenne MexaHHMUECKOTO JBM)KEHHS Telda OTHOCHUTENBHO pa3HbIX Tel
oTcueTa.

CpaBHeHUeE MyTel U TPACKTOPU IBU>)KEHUSI OJHOTO U TOTO € TeJIa OTHOCUTEIBHO
Pa3HBIX TEJ OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHUS IPSIMOIIMHENHOTO ABUKEHHUS.

Hccnenoanue npu3HaKOB PaBHOYCKOPEHHOI'O IBUKECHUS.

HaGnronenue NBUKEHUS TEJa 110 OKPY>KHOCTH.

HaGmonenne MexaHWYECKUX SIBJICHHUM, TMPOUCXOASIIMX B CHCTEME OTCYeTa
«Tenexka» mpu ee paBHOMEPHOM M YCKOPEHHOM JIBHDKEHHHM OTHOCUTEIBHO KaOWHEeTa
(bu3uKH.

3aBUCHUMOCTb YCKOPEHHS TeIa OT MACChI TENA U JEUCTBYIOIIEN HA HETO CUJIBI.

HaGnronenue paBeHCcTBa CUIT IPU B3aUMOJIEHCTBUH TEIL.

N3meHeHnue Beca Tena Npu YCKOPEHHOM JBHKECHUH.

Ileperaua uMimymnbsca npy B3aMMOJECUCTBUU TE.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHue UMITyJIbCa PU HEYIPYTOM B3aUMOAECICTBUH.

CoxpaHeHne uMIyJbca IMpu aOCOIOTHO YIIPYTOM B3aUMOICHCTBHH.

Ha6nronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHre MEXaHUYECKOM SHEPTUH ITPU CBOOOHOM MaICHUH.

CoxpaHeHHE MEXAHUYECKOM OHHEPruu TMpU JBWXKEHUU Tella TOJ JCUCTBUEM
MPY>KUHBI.

JlabopamopHwvie pabomul u onvimol

KoHcTpyHnpoBaHue TpakTa I pa3roHa M TadbHEHIIIET0 paBHOMEPHOTO JBHIKEHUS
IIapHUKa WA TEIIEHKKH.

Omnpenenenue cpemHel CKOPOCTH CKOJIBKEHUS OpyCKa WM JBWIKEHUS IIapuKa
10 HaKJIOHHOM IJIOCKOCTH.

Omnpenenenre yCKOPEHUs Tejla MPU PAaBHOYCKOPEHHOM JIB)KCHUU T10 HAKJIOHHOU
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TTyTH OT BPEMEHU TIPHU PABHOYCKOPEHHOM JIBUKEHUHU
0e3 HaYaJIbHOW CKOPOCTH.
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[IpoBepka TrUIOTE3Bl: €CIM MPU PABHOYCKOPEHHOM JBIDKEHUH O€3 HaudajabHOU
CKOPOCTH ITyTH OTHOCSITCS KaK PsiJi HEYETHBIX YHCETI, TO COOTBETCTBYIOIIUE MPOMEKYTKHU
BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHHUS CKOJBKEHHS OT CHJIbl HOPMAJIbHOTO
JaBIICHUSL.

Omnpenenenre ko uIreHTa TPEHUS CKOJTBKCHUS.

OnpeneneHne KECTKOCTH IPYKUHBI.

Onpenenenrie pabOThl CWIBI TPEHHUsS TP PABHOMEPHOM JIBIDKEHUU Tela
10 TOPU30HTAIILHON MOBEPXHOCTH.

Omnpenenenre pabOThl CHIIBI YOPYTOCTH MPHU MOABEME Tpy3a C HCIOIb30BaHHEM
HEMOJIBMXKHOTO U MOJABMYXHOTO OJIOKOB.

N3yueHune 3ak0Ha COXpaHEHUS SHEPTUU.

MexaHn4yecKkue K0J1e0aHUA M BOJTHbBI

KonebarenbHoe naBuwxkeHune. OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHWI: NEepHUoL,
4acToTa, aMIUIATyAa. MareMaTH4eCcKuil W TpYKUHHBIA MasTHUKHU. [IpeBpaieHune
SHEPrUM MPHU KOJIeOATETbHOM JIBUKEHHUH.

3aryxaromue kosneOaHusi. BeiHykneHHble kosiebaHus. Pezonanc. Mexanuueckue
BOJHBI. CBOMCTBAa MEXaHWYECKHX BOJH. IIponosibHBIE M momnepedHsle BOJHBL. JlnuHa
BOJHBI M CKOPOCTb €€ paclpoCTpaHEeHUs. MexaHHuecKHue BOJHBI B TBEPIOM TeEJIE,
CEHCMHUYECKUE BOJIHBI.

3ByK. ' pomMkoCTh 3ByKa 1 BicoTa TOHA. OTpaxkeHue 3Byka. MH(}pa3Byk u ynbTpa3ByK.

Jlemoncmpayuu
Hab6nronenue xonebanuii Tes o1 ASMCTBUEM CHITBI TSDKECTH U CHITBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaOntonenue BoIHYXIEHHBIX KOJIEOaHUM U pe30HaHCA.
Pacnpoctpanenue npo10JibHBIX U MOMEPEUHBIX BOJIH (HA MOJICIIN).
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTUYECKHI PE30HAHC.

JlabopamopHhwvie pabomul u onvimoi

Omnpenenenre 4acToThl U Mepuo/ia KoueOaH!il MaTeMaTHYeCKOro MasTHUKA.

OnpeneneHre 4acTOThI U MeproAa KoJieOaHUN NPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH NepHoAa KoieOaHUM MOABEIIEHHOr0 K HUTHU Ipy3a
OT JJIMHBI HUTH.

HccrnegoBanue 3aBUCMMOCTH Tepuoja KojleOaHWi MPY>KUHHOTO MasTHUKA
OT Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTHU Mepuoja KojeOaHui Tpy3a, MOJBEUICHHOIO K HUTH,
OT Macchl Ipy3a.

OmnbITEL, JEMOHCTPUPYIOUINE 3aBUCHMOCTh TMEpHOAa KOJICOaHWH TPYKUHHOTO
MasiTHUKa OT MacChl rpy3a U KECTKOCTH MPY>KUHBI.

N3mepenne yckopeHust CBOOOIHOTO MMaIeHUSI.

14



DJIEKTPOMATHUTHOE I0JI€ U 3JIeKTPOMATHUTHbIE BOJIHBI

DNEeKTPOMarHuTHOE ToJIe. DIIEKTPOMAarHUTHBIE BOJIHBL. CaoiicTBa
ANEKTpOMArHuTHeIX  BoiH. Illkama  asJexkTpoMarHUTHBIX — BoJH. Vcmonb3oBanue
AJIIEKTPOMATHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DnekTpoMarHuTHas npupojia ceera. CkopocTh cBeTa. BoHOBBIE CBOWCTBA CBETA.

Jlemoncmpayuu
CBoliCTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BomHOBBIE CBOMICTBA CBETA.

JlabopamopHwvie pabomul u onvimol
W3y4eHne CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOMITLHOTO TeneoHa.

CeeToBbI€ IBJICHUS

JlyueBas mognenw cBera. Mcroununkum cgera. [IpsimonmMHENMHOE pacnpOCTpaHEHHE
ceera. 3atmenuss CosHma u Jlynel. OtpaxeHue cBeta. Ilnockoe 3epkano. 3akoH
OTpa)KEHUS CBETA.

IIpenomnenne cBera. 3akoH npenoMiieHHs cBera. llomHOe BHyTpeHHee
OoTpakeHue cBeTa. VCnoap30BaHME MOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX
CBETOBOJIAX.

JIunza. Xopn nydeit B nuH3e. Ontuueckas cucrema ¢oToanmnapara, MUKPOCKOIa
u Teneckona. ['na3 kak onruueckas cucrema. biiM30pykoCcTs ¥ JalTbHO30PKOCTb.

Pasznoxenue 6enoro csera B cnekTp. OnbiTel HetoToHA. Cr0KeHNE CIEKTPaAIbHBIX
1BeToB. Jlucnepceus ceera.

Jlemoncmpayuu
[IpssmMonMHENHOE pacIpOCTPAHEHHE CBETA.
OtpaxeHune cBeTa.
[Tony4yenue n3o0OpaxeHuil B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTHYeCcKU CBETOBO/I.
Xon nydei B coOuparoleit JImH3e.
XO0J1 Iyuer B pacCenBarOLIEH JTUH3E.
[Tony4yenue n3o00paxeHuil ¢ MOMOILBIO JIUH3.
[Tpuntun nevictBus poroanmnapara, MUKPOCKOIIA U TEJIECKOTIA.
Mopens rnasa.
Paznoxenue 0enoro ceeta B CHEKTP.
[Tony4yenue Gexaoro cBeTa NpH CI0KEHUH CBETA Pa3HbIX I[BETOB.

JlabopamopHvie pabomul u onvimol
HccnenoBanne 3aBUCUMOCTH YIJIa OTPaKEHUsI CBETOBOTO JTyda OT yTJia afcHHUS.
N3yuenne xapakTepucTUK N300paKeHUs MIPeAMETa B TUIOCKOM 3epKaJie.
HccnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHUSI CBETOBOTO JIy4a OT YIJia aJACHUS
Ha TPaHUIIE «BO3IYX—CTEKIION.
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[Tomy4yenue n3o0pakeHil ¢ TOMOIILI0 COOUPAIOIIEH JIMH3HI.

Omnpenenenne HOKyCHOTO PACCTOSHUS M ONTHYECKON CHITBI COOMPAIOIIEH JINH3HI.
OmnBITHI TIO PA3JIOKEHHUIO OEJIOTO CBETa B CIIEKT.

ONBITH 10 BOCIPHUATHIO 1[BETA IIPEIMETOB IMPU UX HAOJIOJCHUN Yepe3 IBETOBBIC

(GUIBTPHL.

KBanToBbIe siBJICHUA

Onwitel Pesepdpopna u r1utaneraphHas mojenb atoma. Mojgens atoma bopa.
Hcnyckanue u noromieHue cBera atoMmoM. KBanTel. JIuHelyaTbie COEKTPHI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u ramma-u3nydeHus. CTpoeHHe aTOMHOTO Spa.
Hyknonnas mogens atomHoro snapa. M3oronsl. PagnoaktuBHbie npespamenus. [lepuon
MOJIypacriajia aTOMHBIX SAEP.

SAnepHbie peakiuu. 3aKOHBI COXPaHEHHUS 3apPsSI0BOI0 U MaCCOBOTO YUCEN. DHEPTHUs
CBSI3U aTOMHBIX sifep. CBsi3b Macchl U SHepruu. Peakuuu cuHTE3a W ACJICHUS SIIEP.
Nctounuku sneprun ConHIA U 3BE3/I.

AnepHas osHepretuka. JleWCTBUS pagUOAKTHBHBIX W3IYYEHHU Ha IKUBbBIC
OpraHU3MBL.

Jlemoncmpayuu
CneKTpbl U3IIyYEHHUS U MTOTJIOIICHUS.
CnekTpsl pa3IuyHbIX Ta30B.
CnekTp Bogopoaa.
Hab6nronenue tpekoB B kamepe Busnbcona.
PaboTa cueTurka MOHU3UPYIOIINX U3TYyUEHUH.
Peructpanus uznmydeHust npuUpOIHBIX MUHEPAJIOB U MMPOAYKTOB.

JlabopamopHhwvie pabomul u onvimol

Ha0nroeHue CIUIOMHBIX ¥ IMHEHYATBIX CIICKTPOB U3TyUCHUS.

HccnenoBanue TPEKOB: M3MEPEHUE SHEPIMHM YACTHIBI 1O TOPMO3HOMY ITyTH
(o gotorpadusim).

N3mepenne painoakTUBHOTO (hOHA.

IHoBTOpHUTEIHbHO-0000 AN MOTYJIb

[ToBTOpUTENHEHO-0000IIAIOMINN  MOYJIb TMPEJHA3HAUEH [JIsI CUCTEMAaTHU3aINH
U 0000IIeHNs TPEAMETHOTO COJCPKAHUS W OMBITA ACATEIBHOCTH, TPHOOPETCHHOTO
NPy M3YYEHUH BCErO Kypca (M3UKHA, a TakKe I TOATOTOBKM K OCHOBHOMY
roCcyJapCTBEHHOMY 3K3aMEHY MO (PU3UKE ISl 00YUaAIOIINXCsl, BRIOPABIITNX 3TOT YUSOHBIH
MpeIMeT.

[Ipy w3ydeHWH AAHHOTO MOMYJS PEATU3YIOTCS W CUCTEMATHU3HPYIOTCS BHIBI
JeSTETPHOCTH, HAa OCHOBE KOTOPBIX OOECMeYMBaeTCS JOCTIDKCHHE TMPEAMETHBIX
M MCTalpeAMETHBIX  IUTAHUPYEMBIX  PE3ylbTaTOB  OOydYeHHs, (QopMUpyeTcs
€CTECTBEHHO-Hay4YHass TPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIIECIOBAHUS
SIBJICHUM MIPUPOJIBI M TEXHUKH, OBIIAJICHIE YMEHUSIMH OOBSICHATh (DU3NUECKUE SIBIICHUS,
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NPUMEHSISI TIOJYYCHHBIC 3HAHMS, pEIIaTh 3aJadyd, B TOM YHCJIE Ka4eCTBEHHBIC
Y SKCIICpUMEHTAJIbHBIE.

[TpyHIMITHATBHO AEITEILHOCTHBIM XapaKTep JAHHOTO MOJIYJIS PEaTU3yeTCs 3a CUET
TOTO0, YTO 0OYYJAFOIINECS BBIMOIHSIIOT 3aaHUS, B KOTOPBIX MM IPEIJIaraeTcs:

Ha OCHOBE TOJyYEHHBIX 3HAHWW PACIO3HABATh W HAYYHO OOBICHITH (PU3NICCKHUC
SIBIICHUS B OKPY’KAIOIICH MPUPOJIC U TIOBCETHEBHOM KU3HU;

MCTIOJb30BaTh HAYYHBIC METO/IbI HCCIIETOBAaHUS (PU3UUYECKUX SBICHUH, B TOM YHCIIC
JUTSL TIPOBEPKH THITOTE3 U TIOJIYUYCHHUS TEOPETUUSCKUX BHIBOJIOB;

OOBSICHATh HAay4YHBIE OCHOBHI HamOoJiee BaXKHBIX JIOCTIDKEHUH COBPEMEHHBIX
TEXHOJIOTHH, HampuMep, MPAKTHIYECKOTO WCIOIb30BAaHUS Pa3IUYHBIX HCTOYHHKOB
SHEPrUM HAa OCHOBE 3aKOHA IPEBpAIICHHS M COXPAHCHHS BCEX HM3BECTHBIX BHIOB
SHEPIHH.

Kaxxgas 3 TeM JaHHOTO MOJYJSl BKIIFOUAET IKCIEPUMEHTAIBHOE HCCIICIOBAHUE
oboOmraromero xapakrepa. Mojysib 3aBepiliaeTcsl MPOBEACHUEM JIUArHOCTUYECKOMN
1 OIIEHOYHOM pabOoThI 32 KYpC OCHOBHOI'O OOIIET0 00pa3oBaHMs.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOTI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

W3ydyenne (u3uku Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl HaIPaBJICHO
Ha JOCTM)KEHHE JIMYHOCTHBIX, METANpPeIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynpraTe msydeHuss (pu3Mkm Ha YpOBHE OCHOBHOTO OOIIETO OOpa3oBaHUs
y oOyuaroierocst 0yayT cOopMUpPOBaHBI CIIEIYIOIINE JUYHOCTHBIE PE3yIbTaThl B YACTH:

1) naTpHOTHYECKOTO0 BOCTIMTAHMS:

NPOSIBIICHUE HWHTEpeca K UCTOPHUH M COBPEMEHHOMY COCTOSHHIO POCCHUHCKOM
(bu3NYeCcKON HAYKH;

IICHHOCTHOE OTHOIIIEHUE K JJOCTHKCHHSIM POCCUHCKUX YICHBIX-(DU3HKOB;

2) rPaskKAaHCKOT0 ¥ TyXOBHO-HPABCTBEHHOI' 0 BOCTIMTAHMS:

TOTOBHOCTh K AaKTMBHOMY YYacTHIO B OOCYXJAEHMH OOLIECTBEHHO-3HAUMMBbIX
U JTUYECKUX MpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JIOCTHKEHUMN
bu3uKy;

OCO3HaHHUE BAJKHOCTU MOPATbHO-3TUYECKUX MPUHIUIIOB B J€ATEIbHOCTH YUYEHOTO;

3) 3CTETHYECKOr0 BOCIIHTAHUSI:
BOCIIPUSITUE DICTETUYECKUX KaueCTB (PUIMYECKON HAyKW: €€ TapMOHHYHOTO
MOCTPOEHMUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT 0 MO3HAHWS:

OCO3HaHWE LIEHHOCTU (PU3MYECKOM HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MHpA, OCHOBBI PA3BUTHS TEXHOJIOTUH, BaJKHEUIIIEN COCTABIAIOIEN KYJIbTYpPHI;

pa3BUTHE HAy4yHOH JI0003HATEIBHOCTH, UHTEpeca K HCCIIEN0BATEIbCKON
NEATENBHOCTH;

5) hopMupoBaHUsI KYJbTYPbI 310POBbSI 1 SMOIMOHAJILHOI0 0J1arOMOJIyIHSs:
OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a KU3HHM B  COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BAXHOCTH TMpaBUil OE30MacHOTO MOBEICHUS HAa TPaHCIOPTE,
Ha JIOpOTax, ¢ JICKTPUICCKUM U TEIJIOBBIM 000PYI0BAHUEM B JIOMAIITHUX YCIIOBHSX;
c(hOpPMHUPOBAHHOCTh HaBbIKAa pedieKCcuu, MPU3HAHKWE CBOETO IpaBa Ha OIIMOKY
¥ TaKOTO KE TIpaBa y IPYroro 4eiI0BeKa;

6) TPYA0BOT0 BOCTIMTAHMS:
aKTUBHOE Yy4yacTHe B PCIICHHM TMPAKTHYECKUX 3amad (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHU3aliy, HACEJICHHOTO MyHKTa, POTHOTO Kpast) TEXHOJOTHYECKO
U COIMAILHON HAMPaBIEHHOCTH, TPEOYIOMIUX B TOM YHCiIE U (PU3UUIECKUX 3HAHUM;
HMHTEPEC K MPAKTHUECKOMY U3yUEHHUIO MPO(ECCHii, CBA3aHHBIX C (PH3UKOM;
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7) 3K0JIOTHYECKOT0 BOCTTUTAHMA:

OpHCHTAaIUs Ha TMpUMEHEHNEe (U3NYECKUX 3HAHUHU JUIA PENICHHS 3a7a4 B 00acTu
OKpYXalolllel CpeJibl, JIaHUPOBAHMS MOCTYIKOB U OIIEHKH UX BO3MOMXHBIX MOCIEACTBUN
JUISL OKPYIKAIOIEH CPEIbI;

OCO3HaHMeE TII00ATBHOTO XapaKkTepa HKOJIOTHYECKUX TPOOIeM U IyTeH UX PEIICHHUS;

8) amanTanmyu K M3MEHSIFOIIAMCS YCJIOBUSM COHAILHOM U MPUPOIHOM Cpeabl:

NOTPEOHOCTh BO B3aMMOJICHCTBUM MPH BBHIMOJHCHUH WCCIICIOBAaHUN M MPOCKTOB
(M3UYECKON HAMPABIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM JAPYTHX;

MOBBINICHUE YPOBHS CBOCH KOMIIETCHTHOCTH Yepe3 MPaKTUUYECKYIO JESATEIHHOCTD;

NoTpeOHOCTH B POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM YUCIIEC POPMYITHUPOBATH UICH,
MOHSTHUS, TUIIOTE3BI O PU3HIECKIX 0OBEKTaX U SIBICHUSX;

OCO3HaHWE Ne(PUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIICTEHTHOCTEW B 001acTH
bu3uKY;

IUTAHUPOBAHUE CBOETO Pa3BUTHUSL B MPUOOPETEHUU HOBBIX (PU3UUYECKUX 3HAHUIA

CTPEMJICHHE AaHAJIM3UPOBATh M BBISBISATH B3aWMOCBSI3U TPHUPOJIBI, OOIIECTBA
1 DKOHOMHWKH, B TOM YHCJIE C UCITOJIh30BaHNEM (DU3UICCKUX 3HAHMIA;

OIICHKA CBOMX JICUCTBHI C YUETOM BIMSHHS Ha OKPYKAIOIIYIO CPEIy, BO3MOKHBIX
rJ1I00aJIbHBIX TOCTEACTBUH.

METAINIPEIMETHBIE PE3YJ/IbTATBI

B pesynaprare u3ydyeHus (UMK HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
y oOyuatomierocsi OyayT copMupoBaHbl METaNPEAMETHBIE PE3YJIbTAThI, BKIIOYAIOIINE
MMO3HABATCIIbHBIE  YHUBEpCaJbHbIE  Y4YCOHBICE  JCUCTBUS,  KOMMYHHKATHBHBIE
YHUBEPCATLHBIC YUeOHBIC JCHCTBYS, PETYJIATUBHBIC YHUBEPCATbHBIC YIeOHbIC IEHCTBUSI.

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBHUS
ba3oBble JJornueckue 1eMcTBUA:

BBISIBIISAIT M XapaKTEPU30BaTh CYIIECTBEHHBIC IMPU3HAKU OOBEKTOB (SBICHUN);

yCTaHABJIMBaTh  CYIICCTBCHHBIM  MpHU3HAK  KJIacCHU(UKAIMA,  OCHOBAHUS
TUTs1 00OOIIEHUSI U CPABHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH ¥ IIPOTHUBOPEUHS B pacCMaTPpUBAEMbIX (aKTaxX, JTAaHHBIX
1 HaOJIIOJICHUAX, OTHOCAIINUXCS K (DU3NYSCKUM SIBIICHUSM;

BBISBIISATH MPUYMHHO-CICACTBEHHBIC CBS3M NPH M3YYCHHHM (U3MYCCKUX SIBICHUI
U TIPOIIECCOB, MPOBOAUTH BBIBOJBI C WCIOJIb30BAHUEM JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIFOUCHHH, BBIJIBUTATh THITIOTE3bI O B3aUMOCBS3SIX (PU3NUECKUX BEITNINH;

CaMOCTOSITEJIbHO BBIOMpaTh CIOCOO pelieHus yuyeOHOM (u3uueckol 3amadu
(cpaBHEHME HECKOJIBKMX BapUAHTOB PEIICHMS, BEIOOP HanboJiee MOIXO0SIIET0 C yUeTOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUCB).

Ba3oBble ucciaeaoBaTe/LCKHeE AeHCTBUSA .
HCMOJIb30BaTh BOIIPOCHI KaK UCCIEA0BATEIbCKUN UHCTPYMEHT MO3HAHUSI;
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MPOBOAUTh MO CAMOCTOSATEIBHO COCTABIICHHOMY IIJIaHY OIBIT, HECIOKHbBIN
(bu3MYeCcKuil IKCIIEPUMEHT, HEOOIBIIOE UCCIIeI0BAHNE (PUBUYECKOTO SBJICHUS,

OILICHUBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAIIHIO, TOTYYEHHYIO B XO/I€
UCCJIEIOBAHUSI WJIM DKCTIEPUMEHTA;

CaMOCTOSTENbHO (OPMYJIMPOBAaTH OOOOIIEHUS ¥ BBIBOJBI IO pe3yJibTaTaM
IIPOBEICHHOI0 HAOIIOEHUS, OIbITA, UCCIIEIOBAHUS;

MIPOTHO3MPOBATh BO3MOXHOE JajbHEHIee pa3BUTHE (DU3UIECKUX TIPOIECCOB,
a TaKXKe BBIJIBUTaTh MPEANOJOXKEHUSI 00 HX Pa3BUTUM B HOBBIX YCIOBHUSIX
U KOHTEKCTaXx.

Pab6ora ¢ undopmanmeii:

OPUMEHSTh PA3JIUYHbIE METOJIbl, HMHCTPYMEHTHl W 3alpoChl TPU TOUCKE
U oTOOpe MH(pOpPMAlUU WIH JAaHHBIX C YYETOM MPEJI0KEHHON ydueOHOM (puznueckon
3a]1a4H;

aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATh U  MHTEPIPETUPOBATH  HHGOPMAIUIO
Pa3IUYHBIX BUJOB U OPM IIPEICTABICHHUS,

CaMOCTOSTENIbHO BBIOMpaTh ONTUMAIBHYIO (POpMy MpeAcTaBiIeHUS HHPOpMaLUU
1 WUIIOCTPUPOBATh pEIIaeMbI€ 3aJladyd HECJIOKHBIMU CXEMaMH, JAHarpaMMmaMuy, HHOM
rpaduKoi U UX KOMOMHAIIUSIMH.

KoMMmyHuKkaTHBHBIE YHMBepPCAJbHbIE Y4eOHbIE JeHCTBHS
Oo0uenne:

B XOJI¢ OOCYXKJeHHsI yuyeOHOro Marepuasna, pe3yibTaToOB JIa0OpPaTOPHBIX PpadOT
U TIPOEKTOB 3aJ]aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOW TEeMbl U BBICKA3bIBAThH
WJeH, HAIleJICHHBIC Ha pelIeHUEe 3aJadyd W TOAJepXKaHUE OJlarokenaTeIbHOCTH
00IIICHNS;

COTIOCTaBIIATh CBOM CYXKICHHUS C CYXICHHSIMH JIPYTHX YYaCTHHUKOB JHaiora,
OoOHapy>KUBaTh Pa3IMUME U CXOJCTBO MO3UITUH;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

MyOJMYHO TIPEACTABISATH PE3YIbTaThl BBITIOJIHEHHOTO (DU3UYECKOTO  OIBITa
(PKCTIepUMEHTA, UCCIICIOBAHUS, TPOCKTA).

CoBMmecTHas1 1eITEJILHOCTD (COTPYAHNUYECTBO):

MOHUMATh U UCIIOJIL30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAJIBHOM PaOOTHI
P PELIEHUU KOHKPETHOHN (hU3HUECKOi MPOOIEeMBbI;

NPUHUMATH 1I€JIM COBMECTHOM EATEIbHOCTH, OPTaHU30BHIBAThH JICUCTBHUS IO €€
JOCTIKEHUIO: PACTIPEICISITh POJIH, 0O0CYXKIATh MPOIECCHl M Pe3yabTaThl COBMECTHOU
paboThl, 0000111aTh MHEHHUS HECKOJIBKHUX YEIOBEK;

BBITIOJIHATHh CBOIO YacTh pabOTHI, TOCTUTAsT KAYECTBEHHOTO pe3yJibTaTa M0 CBOEMY
HaIpPaBJICHUIO U KOOPAUHUPYS CBOU JEUCTBUS C APYTUMHU YJI€HAMH KOMaH/IbI;

OIICHMBATh KAaueCTBO CBOEro BKJIaga B OOMUNA TPOAYKT IO KPUTEPHSM,
CaMOCTOSITENIbHO C(DOPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.
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PeryasiTuBHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE NeHCTBUSA
Camoopranuzanus:

BBISIBIISITh MPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CHUTYalMsX, TPeOYIOMUX
U1 perieHus: GU3NnYecKux 3HaAHUM;

OpPUEHTHUPOBATHCS B PA3IMYHBIX MOAXO0AAaX MPUHITHUS PEIICHUN (MHAUBUAYAJIbHOE,
NPUHATUE PELICHUS B TPYIIE, IPUHATHE PELICHUN TPYIION);

CaMOCTOSITENIFHO COCTAaBJISITh AITOPUTM pEIIeHUs (PU3NUECKON 3a/ayil WM TUIaHa
UCCIICIOBAaHMsI C YYETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh Mpe/jiaraeéMble BapuaHThl PEIICHHI;

IPOBOJUTH BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb:

JaBaTh OLICHKY CUTYallUU U MpeJylarath MiaH €€ U3MEHEHUS;

OOBSACHITh MPUYUHBI JOCTHKCHHS (HEAOCTHIXKEHUS) Pe3yIbTaTOB JESTEIBHOCTH,
JaBaTh OLICHKY TPUOOPETEHHOMY OIBITY;

BHOCHUTh KOPPEKTHUBBI B JICSITEIBHOCTh (B TOM YHCJI€ B XOJ BBIOJIHEHUS
(u3MYecKoro MCCIEAOBaHUS WJIM TMPOEKTa) HA OCHOBE HOBBIX OOCTOATENBCTB,
M3MEHUBIINXCS CUTYaIlUN, YCTAHOBIICHHBIX OMIMOOK, BOSHUKIIINX TPYTHOCTEH;

OLICHHBATh COOTBETCTBUE PE3YJIbTATA IEJIH U YCIOBHSIM.

IMOIMOHAIbHbIA HHTEJLJIEKT:
CTaBUTHh ceOI Ha MeECTO APyroro 4cC€jIOBCKa B XOAC CIIOpa WM JUCKYCCHUH
Ha HAYYHYIO TCMY, IOHUMAaTb MOTHUBBI, HAMCPCHUS U JIOTUKY APYIoro.

IIpunsiTue cedst U APyrux:
MpU3HaBaTh CBOE TNIPaBO Ha OIMMOKY MpU pelieHuH (PU3NYECKUX 3aaad
WJIA B YTBEPKICHUSAX HA HAYYHBIE TEMBI U TAKOE XKE MPABO JAPYIroro.

HHPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIC pe3ynbTaThl OCBOCHHUS MPOTPAMMBI MO (HHU3UKE K KOHITy OOY4YCHUS
B 7 KJ1acce:

[IpeameTHBIe  pe3yabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpaykaTh
c(hOpPMHPOBAHHOCTh y 00YUAIOIINXCS YMCHUI:

WCIIONIB30BaTh TOHATHSA: (U3NYECKHE W XHUMHYECKUE SBIICHUS, HAOJIOICHNE,
AKCIIEPUMEHT, MOJIEb, TUNOTE3a, €IUHUIIBI (PU3NYECKUX BEJIMYMH, aTOM, MOJIEKYJa,
arperaTtHble COCTOSIHUSI BelecTBa (TBEpJioe, KHUIKOE, ra3000pa3HOE), MEXaHUYECKOe
JIBDKEHHWE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  MPSIMOJUHEHHOE),  TPAaCKTOpH,
paBHOACHCTByIOIas cui, jAedopmanus (ymnpyras, TIUIaCTUYECKasl), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbI;

paznmuuath sBieHUS (nuddys3us, TEmIoBOe JBMKEHHE 4YacTHIl BeIeCTBa,
pPaBHOMEPHOE JBWKCHUE, HEPABHOMEPHOE JBWKCHHUE, WHEPITUS, B3aMMOJICHCTBHUE T,
paBHOBECHE TBEPIBIX TEJI C 3aKPEIUICHHON OCBhIO BpaIllCHUs, Tepeaada TaBiICHUS
TBEPJBIMH TEJIAMH, KUIKOCTSIMU M Ta3aMH, aTMOC(EpHOE JaBIICHHUE, TUITABaHUE TeJ,
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MPEeBpALICHUS] MEXaHWYECKOW SHEpPruu) MO OMHCAHMIO HMX XapaKTEPHBIX CBOWMCTB
Y Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBICHUE HM3YUYECHHBIX (PU3NYECKUX SBICHUN B OKpYXkKaroleM
MUpE, B TOM 4nciie PU3nyecKkue IBJICHUS B IPUPOJIE: MPUMEPHI ABUKEHUS C Pa3IMUHBIMU
CKOPOCTSIMH B JKMBOM WM HEXHMBOM IPUPOJE, ACHUCTBUE CWIBI TPEHUS B IPUPOJE
U TEXHHUKE, BIMSIHHE aTMOC(EPHOIrO JIaBJICHUS Ha KUBOM OpraHU3M, IJIaBaHUE PbIO,
phIYard B Tele YeNOBEKa, MPU ATOM MEPEBOJUTH MPAKTUYECKYIO 33/7ady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (U3HUECKUX SBJICHU;

OMKCHIBATh M3YYCHHBbIE CBOMCTBA Tel U (PU3MYECKUE SBJICHUS, HCIOJIb3Ys
¢busznueckrue BeTU4MUHBI (Macca, 00beM, TUIOTHOCTh BEIECTBA, BPEMsI, MMyTh, CKOPOCTb,
CpEIlHssl CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TSKECTH, BEC Teja, CUjla TPEHHUsI, J1aBlICHUE
(TBepmoro Tena, KHIKOCTH, Ta3a), BBITAIKUBAIONIAs CUJIa, MEXaHUYeckas paboTa,
MOIIHOCTh, TUIEYO CHJIBI, MOMEHT CHJbl, KOI(D()HUIMEHT TMONEe3HOr0 MAEUCTBUS
MEXaHU3MOB, KMHETUYECKas U TOTCHIMAJIbHASI SHEPTHUs), MPU OMHCAHUH MPABUIBHO
TPaKTOBaTh (PM3MYECCKUN CMBICI UCIIOIB3YEMBIX BETUYHH, UX 0003HAUYCHUS W €IUHUIIBI
(bU3MYEeCKUX BEJIWYMH, HAXOJIUTh (OPMYJIbI, CBS3bIBAIONIME JaHHYIO (U3HUYECKYIO
BEIIMYMHY C JPYTUMU BEJIMYMHAMH, CTPOUTh TpadUKu HM3YyUYEHHBIX 3aBUCUMOCTEU
(hbU3MYECKUX BEITUYHH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3UUYECKHE SBJICHUS U TPOLIECCHI, HUCIOIb3Ys
MpaBuUia CIOKEHUs CUJl (BIOJIb OJHOM TpsiMoi), 3akoH ['yka, 3akoH Ilackains, 3akoH
Apxumena, mpaBuiIo paBHOBECHS pbryara (0J10Ka), «30J10TOE MPABUII0» MEXAHUKHU, 3aKOH
COXpaHEHUs! MEXaHWYECKON HHEpruu, MpHU 3TOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHa W 3alUCBIBATh €0 MAaTEMATHUECKOE BBIPAKCHHUE;

OOBACHATH (PU3MUYECKUE SIBIICHUS, TPOLIECCHI M CBOMCTBA TEJlI, B TOM YHUCIE
U B KOHTEKCTE CHTyalluii TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1-2 JOTWYECKUX IIaroB
C UCIIOIb30BaHEM 1-2 N3ydeHHBIX CBOMCTBA (DU3NYECKUX SABJICHUN, (PU3MUECKUX 3aKOHA
WA 3aKOHOMEPHOCTH;

pemaTh pacueTHble 3aiayu B 1—2 ACHCTBUS, WCIONB3YS 3aKOHBI U (OPMYIIBI,
CBSI3BIBAIOIINE (PU3NUYECKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCJIOBHUS 33/Ja4H 3alAChIBAThH
KpaTKOE YCIIOBUE, MOJACTaBIATh (PU3NYECKUE BEIUYHHBI B (DOPMYJIBI M MPOBOIUTH
pacyeThbl, HaXOIUTh CIPABOYHBIC TAHHBIC, HEOOXOANUMBIE JIJIs pEIICHUS 3a/1a4, OIIEHUBATh
PEaTUCTUYHOCTD MOTYYEHHOU (PU3NUECKON BETUYUHBI;

pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOYKHO PEIIUTh MPHU MOMOLIN (PU3NIECKUX
METO/IOB, B OIMCAHUU WCCIEJOBAHUS BBIICIATH MPOBEPSIEMOE TPEITOIOKEHUE
(rumoTesy), pa3nuyaTh U HHTEPIPETUPOBATH MOTYICHHBIN Pe3yabTaT, HAaXOAUTh OITHOKH
B XO/JI€ OTIBITA, TPOBOUTH BHIBOJIBI IO €TO pe3yjIbTaTaMm;

MPOBOJIUTH OMBITHl MO HAOMIOJAEHUI0 (U3NYECKUX SBICHUN WU (PU3NIECKUX
CBOUMCTB Tel: (hOpMYJIUPOBATh MPOBEPSEMBbIC TPEANOIOKEHUs, COOMPATh YCTAHOBKY
U3 TPEIJIOKEHHOTO OO0OpYJIOBaHMsSI, 3alHChIBATH XOA ONbITa U (OPMYyIUPOBATH
BBIBO/JIBI;
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BBITIOJHATh TMPSIMbIE HW3MEPEHUs] PACCTOSIHUS, BPEMEHH, MAacChl Tena, oObema,
CWIBI M TEMIIEpaTypbl C MCIOJIb30BAHUEM AHAJIOTOBBIX M LU(POBBIX HPUOOPOB,
3aMKChIBaTh IOKa3aHHUA NPUOOpPOB € YYETOM 3aJaHHON aOCOJIFOTHOM IOTPEIIHOCTH
U3MEPECHN;

IPOBOJIUTH MCCIIEA0BAHNE 3aBUCUMOCTU OAHON (PU3NUECKON BEIIMYMHBI OT JPYTroi
C UCIIOJIb30BAaHUEM TPSIMBIX H3MEPEHHH (3aBUCUMOCTH ITyTH PABHOMEPHO JBHXKYIIIETOCS
Teaa OT BPEMEHH JBW)KEHHS TE€Ja, CUJIbl TPEHUS CKOJBXKEHHUS OT Beca Teja, KauyecTBa
0o0pa0OTKM TIOBEPXHOCTEH TEN M HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLAAH
CONPUKOCHOBEHHSI TEJ, CHJIbl YIPYTOCTU OT YAJWUHEHUS MPY>KUHbBI, BBITAJIKUBAIOLIEH
CWIbl OT O00bEMa MOIPY)KEHHOM 4YacTh Teaa M OT IUIOTHOCTH JKMJKOCTH, €€
HE3aBHCUMOCTH OT IJIOTHOCTH TeJla, OT IIIyOUHBI, Ha KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUN
IJIaBaHUsA TeJl, YCIOBUW PAaBHOBECHsS pblyara U OJOKOB, yYaCTBOBAaTh B IUIAHMPOBAHUU
y4eOHOro HCCIIEOBAHUS, COOMpPATh YCTAHOBKY M BBIIOJHATh HM3MEPEHHUSA, CIEays
NPEAJIOKEHHOMY — IUIaHY, (UKCHpPOBAaTh pPE3yJbTaTbl MOJYYEHHON 3aBUCHUMOCTHU
(¢u3nyeCKrX BEIUYMH B BUAE NPEIOKEHHBIX Ta0IMI] U TpauKOB, IPOBOJUTH BHIBOIbI
10 pe3yJbTaTaM UCCIIEI0BAHNS;

MIPOBOJIUTHh KOCBEHHBIE M3MEpPEHUs (PU3MYECKHX BEIMYMH (IUIOTHOCTH BELIECTBA
KUIAKOCTH W TBEPAOTO Teja, CUia TPEHUS CKOJBXEHUSA, [aBJICHUE BO3/1yXa,
BBITAJIKMBAIOIIAS CUJIa, AEHCTBYIONIAs Ha IOTPYKEHHOE B )KUIKOCTb TENO, KO3(PPUIUEHT
IIOJIE3HOTO JIEWCTBUS NPOCTBIX MEXAaHU3MOB), CIEAYS IPEIIOKEHHOW WHCTPYKLUU:
IIPU BBINOJHEHUM U3MEPEHUN cOOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIIATH
3HAYEHUE UCKOMOU BEJIMYHUHBI;

coONI0/IaTh TMpaBWJIa TEXHUKH OE30MacHOCTH TMpu pabore ¢ 1abopaTopHBIM
000pyI0BaHUEM;

MMETh MPEJCTaBIECHUE O MPUHIUIAX JACHCTBUS NPUOOPOB M TEXHUYECKHX
YCTPOMCTB: BECHI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIIMECS COCY Ibl, 0apPOMETp, phlyar,
MOABMKHBINA M HEMOABWKHBINA OJI0K, HAKJIIOHHAS MJIOCKOCTH;

XapaKTEepU30BaTh MPHUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C MCIOJIB30BAHUEM MX OMHCAaHUS (B TOM YHUCIE: MOAMIUIHUKUA, YCTPOUCTBO
BOJIONIPOBO/IA, TUAPABIWYECKHN IMpecc, MaHOMETP, BBICOTOMEp, MOPUIHEBOM HAacoc,
apeoMeTp), UCMOJb3ys 3HAHUS O CBOMCTBAX (PU3MYECKUX SBJICHUH U HEOOXOIHUMBbIE
(u3nyecKre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOAUTH MpUMEPHl (HAXOAUTh HH(POPMALMIO O NPHUMEpPax) MPAKTHYECKOrO
UCIIONIb30BaHUsl (PU3MYECKUX 3HAHUM B MOBCEAHEBHOW >KU3HU [UIsi OOecredeHus
0e3omacHOCTH TMpu OOpalleHUH C NOpudopaMM U TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHUS 3J0POBbS U COOJIIOICHUSI HOPM YKOJIOTMYECKOTO MOBE/ICHUS B OKpYKarouei
cpene;

OCYIIECTBIISATh OTOOpP MCTOYHUKOB MH(popMmanuu B MHTepHETEe B COOTBETCTBUU
C 33JJaHHBIM MOKUCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUI U ITyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIIEIATh MH(POPMAIUIO, KOTOpasl SIBJISIETCS MPOTUBOPEUNBOM
WJIM MOKET OBITh HEJTOCTOBEPHOM;
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UCIIONIb30BaTh MPU  BBINOJIHEHWH YYEOHBIX 3aJaHUi  HAyYHO-TIOMYJSPHYIO
auTepaTypy (PU3MUECKOrO COAEp)KaHUs, CIpaBOYHBIE MaTepuajbl, PECYpChl CETH
WuTepHer, BiIajeTb NpUEMaMHd KOHCIIEKTHUPOBAaHUS  TEKCTa, IpeoOpa3oBaHUs
nH(OpMAITUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
2—3 WCTOYHUKOB HH(GOPMAIIUH, B TOM YHCIIE MyOJINYHO TPOBOAUTH KpPAaTKHUE COOOIIECHNUS
O pe3ylnbTaTaXx IMPOEKTOB WM Y4YEOHBIX HCCIEIOBAaHUA, MTpPH HSTOM TI'PAMOTHO
UCIOJb30BaTh M3YyUEHHBIM MOHATUMHBIN ammapaT Kypca (QHU3UKH, CONPOBOXKAATH
BBICTYIUJICHUE MTPE3EHTALUEH;

IIPU BBINOJIHEHUH YUYE€OHBIX IPOEKTOB U UCCIIEI0OBAaHUI pacipeesiTh 00s3aHHOCTH
B IPYIINE B COOTBETCTBUU C TIOCTABICHHBIMU 3a7[auaMu, CJICAUTD 32 BHIIIOJIHEHUEM TIJIaHa
JCHCTBHI, OLIEHWBATh COOCTBEHHBIM BKJIAJ B JACSITENBHOCTb TPYIIbI, BBHICTPAaWBAThH
KOMMYHHMKATUBHOE B3aMO/JICIICTBHUE, YUUTHIBAsI MHEHHE OKPY KAIOILIUX.

[IpenMeTHble pe3yabTaThl OCBOCHUSI MPOrpaMMbl MO (U3MKE K KOHILY OOy4eHUs
B 8 Kiacce:
[IpeameTHbie  pe3yiabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpa)KaTh
c(hOpPMHUPOBAHHOCTD Yy 00YUAIOIIUXCS YMEHUI:
MCMOJIB30BaTh MOHITHUA: Macca U pa3MePbl MOJIEKYJI, TEILUIOBOE JIBUKEHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUS BEILECTBA, KPUCTAJUIMUYECKUE U aMOp(HBIE Tela,
HACBIIIEHHBIN U HEHACBIIEHHBIN NIap, BIaKHOCTh BO3/lyXa, TEMIIEpATypa, BHYTPEHHSA
SHEPrusl, TEIUIOBOW JIBUTATENb, JIEMEHTAPHBIN SJIEKTPUUECKUN 3apsi/l, IJIEKTPUUECKOE
10JI€, MPOBOJHUKH U IUDJICKTPUKHU, TIOCTOSTHHBIN AJIEKTPUYECKUI TOK, MATHUTHOE MOJIE;
pa3nyath sIBJIEHUA (TEIUIOBOE PAaCIIMPEHUE U CKATHE, TEIIoNepeaaya, TEIIOBOE
paBHOBECHE, CMauMBaHUE, KalMWUISIPHBIC SIBJICHUS, HCIApEHUe, KOHJACHCcAIus,
IJIaBJICHUE, KpUCTAJUTN3aLUs (oTBepaeBaHmUe), KHUIICHUE, TerJIoneperaya
(TemI0MPOBOHOCTh, KOHBEKIIUS, WU3JYyUYEHHE), DJICKTPU3ALMS TeEJ, B3aUMOJEHCTBUE
3apsioB, ACHCTBUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBHE
MAarHuToOB, AEHCTBHE MArHUTHOTO IOJI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs
WHIYKIMSA) TI0 ONUCAHWIO HX XapaKTePHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NYECKOE SIBICHUE;
pacrio3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MUECKUX SIBICHUM B OKpPY>KarOIIEM
MHUpE, B TOM 4HcCIe (U3NUECKHE SIBJICHUS B MPUPOJIC: MOBEPXHOCTHOE HATSKEHUE
U KanWwUISIpHBIE SIBJIEHUS B NPUPOJE, KPUCTAUIbl B mpupoie, uznydeHue ComHua,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa30BaHHE pOCHI, TymMaHa, WHEs, CHeEra,
AIEKTPUYECKUE SBIICHUS B aTMOC(heEpe, MIEKTPUUECTBO KUBBIX OPraHU3MOB, MAaTHUTHOE
noJsie 3emiid, apeiid moiarocoB, pojib MAarHUTHOTO TOJIS IJ1s )KU3HU Ha 3eMJie, OJISIPHOE
CUSHHME, TIPU OTOM TNEPEBOAUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIACISITH
CYIIIECTBEHHBIC CBOMCTBA (TIPU3HAKH) (PU3UUECKUX SBICHUMN;
OMKCHIBATh W3YYCHHBIC CBOMCTBA Tel W (DU3UYECKUE SIBICHHS, WCIOJb3YS
(dbu3nyeckrue BeTUYUHBI (TeMmIlepaTypa, BHYTPEHHSIS DHEPrus, KOJIUYECTBO TEIUIOTHI,
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yaenbHas TEIUIOEMKOCTh BEIIECTBa, yAelbHas TEIJIOTa IJIaBJICHUA, YAEIbHAs TEIioTa
napooOpa3oBaHus, yJieJdbHas TEIJIOTa CrOpaHMs TOIUTMBA, KOA(PPUIMEHT MOJIE3HOTO
JEUCTBUSA TEIJIOBOM MAallWHBI, OTHOCUTENIbHAS BIAXHOCTh BO3/yXa, JJEKTPUUYECKUN
3apsif, cujia TOKa, JJIEKTPUUECKOe HaNpsXKEHUE, COMPOTHUBIICHUE MTPOBOIHIKA, YIEIbHOE
COMPOTHUBJICHUE BEIIECTBA, pa00OTa U MOUTHOCTH AJIEKTPUUYECKOTO TOKA), IPU OMUCAHUU
MPaBUJIBHO TPAaKTOBaTh (DM3MUECKUN CMBICI HCIOJB3YEMBIX BEIMUYWH, OOO3HAYCHUS
U eAUHMUIBI (U3MYECKUX BEIMYMH, HAXOAUTh (POPMYJBI, CBA3BIBAIOIIME JaHHYIO
(U3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIUYMHAMHU, CTPOUTHh TpaPUKd HN3YYEHHBIX
3aBHCHUMOCTEH (PU3NUECKUX BEITUYNH;

XapaKTepUu30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHUS U MPOLIECCHI, UCIIONb3Ys
OCHOBHBIC TIOJIOKEHHSI MOJICKYJISIPHO-KMHETUYECKONH TEOPHUH CTPOCHHUSI BEIIECTBa,
MPUHIIUII CYTIEPIO3UIINHU TOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3aps/ia,

3akoH Oma jJig y4yacTka Lemnu, 3akoH Jlxoynsa-JIeHna, 3aKOH COXpaHEHUsl SHEPTUH,
P 3TOM YMETh (POPMYTHPOBATH 3aKOH U 3aMTMCHIBATH €T0 MATEMATUYECKOE BHIPAKCHHE;

OOBACHATH (pU3MUECKHE MPOLECCHl U CBOMCTBA TEJl, B TOM YHUCJIE U B KOHTEKCTE
CUTyallud ~ NPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:  BBIABIATH  NPUYUHHO-
CIICZICTBEHHBIE  CBSI3M, CTPOUTH OOBACHEHHME ©3 1-2  JIOTWUYECKHX  IIIaroB
C HCIIOJIb30BAaHHEM 1-2 M3y4yEHHBIX CBOMCTBA (U3NYECKUX SIBJICHUN, (U3NUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemaTrh pacyeTHble 3ajayd B 2—3 ACUCTBUS, WCHONB3YS 3aKOHBI U (OPMYIIbL,
CBSI3bIBAIOIIME (PU3NUECKUE BEJIMYMHBI: HA OCHOBE aHAJIN3a YCJIOBHUS 33/Ja4uM 3alHUChIBATh
KpaTKOE YCJIOBME, BBISBIATH HEAOCTATOK JAHHBIX JUIsl pEUIeHMs 3ajadd, BbIOUpATh
3aKOHBI U (DOPMYITBI, HEOOXOAMMBIE JIJISl €€ PEIICHNs, POBOIUTH PACUEThl M CPAaBHUBATH
MOJIy4YE€HHOE 3HauUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JaHHBIMU;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIN (U3HUECKUX
METOJIOB,  WCIIOJIb3Ysl ~ ONHCAaHWE  MCCIEAOBAaHHWSA,  BBIICHATH  [POBEPSEMOE
MPENIOJIOKEHNE, OLEHUBATh IPABUIBHOCTh TOPSAKA MPOBEACHUS HUCCIEIOBaHMUS,
MPOBOANTDH BHIBOJIBI;

IPOBOJUTH OMBITHl MO HAOTIONEHUI0 (U3UYECKUX SIBICHUNW WIN (PU3MUECKHUX
CBOMCTB TeJ (KamWJUIPHBIEC SBICHUS, 3aBUCUMOCTh JABJICHHS BO3/IyXa OT ero o0nema,
TEeMIIEPaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHMS W HATPEBAHMSI TIPH U3IYyYEHUH OT I[BETa
u3nyvarouieil  (moryiomaromiei)  MOBEpXHOCTH,  CKOPOCTh  MCHApeHHs  BOJBI
OT TeMmepaTypbl KHUAKOCTA M IUJIOMAAA €€ TOBEPXHOCTH, DIEKTPU3AIUs Tel
U B3aMMOJICHCTBHE JEKTPUUECKUX 3apsA0B, B3aUMOJICHCTBUE MOCTOSTHHBIX MAarHuTOB,
BU3YaIH3aIisl MAaTHUTHBIX TIOJIEH MMOCTOSTHHBIX MarHWTOB, JCWCTBUS MAarHUTHOTO TIOJIS
Ha TPOBOJHUK C TOKOM, CBOWCTBA DJEKTPOMArHWTa, CBOWCTBA DJICKTPOIABUTATEIS
MOCTOSIHHOTO TOKa): (OpMYyJIMpOBAaTh MPOBEPSIEMbIE MPEANONIOKEHHUS, COOUpPaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000y I0BaHUS, OMIMCHIBATH XOI ONBITA U (OPMYITUPOBATH
BBIBO/IBL;

BBITMIOJTHATH TMPSMBIE HW3MEPEHUS TEeMIepaTyphbl, OTHOCHTEIHHOW BIAXKHOCTH
BO3[yXa, CHJIBI TOKAa, HANPSDKEHUS C HCIOJh30BAHMEM AaHAJOTOBBIX MPHOOPOB
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U JIaTYMKOB (PU3MUECKUX BEJIWYHH, CPABHUBATH PE3yJbTaThl M3MEPEHHUH C Y4E€TOM
3aJJaHHOW a0COJIOTHON MOTPEIIHOCTH;

IPOBOJIUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHON (PU3NUECKON BEIMYUHBI OT APYroil
C HCIOJb30BAaHUEM MPSAMBIX M3MEPEHUH (3aBUCUMOCTH CONPOTHUBIICHUS IPOBOJHUKA
OT €ro JUIMHBI, IJIOMAJAH MTONEPEYHOTO CEUYEHUS U YACIBHOTO COMPOTUBIICHUS BELIECTBA
IPOBOJIHMKA, CHJIbI TOKA, UAYIIETO Yepe3 MPOBOAHMK, OT HANPSKEHUSI HAa IPOBOJIHUKE,
UCCJIEI0BAHUE MOCIEA0BATEIbBHOIO W MAapajluIe]IbHOTO COEIWHEHHH IMPOBOJIHUKOB):
IUTAaHUPOBATh MCCJIEI0BAaHUE, COOMPATh YCTAHOBKY U BBINOJHATH U3MEPEHUS, CIEAys
IpEI0KEHHOMY IUIaHy, (PUKCUPOBATh PE3yJIbTAThI MOJYYEHHON 3aBUCHUMOCTH B BHJIE
TabJIUIl U TpauKOB, MPOBOIUTH BHIBOJBI MO PE3YJIbTaTaM HCCIICIOBAHNUS;

MIPOBOANTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMUYUH (yAETbHAs TETNIOEMKOCTh
BEIIECTBA, CONPOTUBICHUE MPOBOJAHMKA, pad0Ta U MOLIHOCTh JEKTPUUYECKOIO TOKA):
IUTAHUPOBATh M3MEPEHMs, COOMpaTh OKCIECPUMEHTAIBHYIO YCTAaHOBKY, CIEIYS
NPEJIOKEHHON HHCTPYKIUU, U BBIYUCIIATh 3HAUEHUE BEJTUUHHBI;

coON01aTh MpaBWJIa TEXHUKU OE€30MacHOCTH Mpu padbore ¢ 1abopaTopHbBIM
000pyI0BaHUEM;

XapaKTepU30BaTh NPUHIUIBI ACUCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C MUCIIOJIb30BAHUEM HX OMUCAHH (B TOM YHCIIE: CHCTEMa OTOIUICHUS JOMOB,
TUTPOMETpP, TMapoBas TypOMHA, aMIEPMETP, BOJIBTMETP, CUETYUK IIICKTPUUECKOU
SHEPrUM, HJIEKTPOOCBETUTENIbHbIE NPUOOpBI, HArpeBaTeNIbHbIE  3JIEKTPOIPUOOPHI
(mpuMepbl), JNMEKTPUYECKHE MPEJOXPAHUTEIH, DJIEKTPOMArHUT, OSJIEKTPOJIBUTATENH
MOCTOSIHHOTO ~ TOKa), MCHOJb3ysl 3HAHMS O CBOMCTBaX (PU3MYECKUX SIBICHUN
1 He0O0XO0IUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOWCTBA M HM3MEPUTEIbHBIE MPUOOPHI
[0 CXeMaM U CXeMAaTUYHBIM PUCYHKaM (3KUJKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETp, JIBUTATeNlb BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOI, PEeOocTaT), COCTABIATH
CXEMbI AJIEKTPUYECKUX LIETel ¢ MOCIeNOBAaTEeIbHbIM U MapaiieIbHbIM COEIUHEHUEM
AJIEMEHTOB, pa3iinyasi yCJIOBHbIE 0003HAUEHUS DJIIEMEHTOB AEKTPUUECKUX LIETICH;

OPUBOJUTH MpHUMEPHl (HAXOAUTh HMHGPOPMALUIO O MpUMEpax) MPaKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKMX 3HAHUM B MOBCEIHEBHOM MU3HU HJs 00OecredeHus
0e3omacHOCTH Mpu OOpalleHMH C NOpubopaMH U TEXHUYECKMMHU YCTPOMCTBAMH,
COXPAHEHUS 370POBbsI U COOJIIOICHUS] HOPM 3KOJIOTHYECKOTO TIOBEJICHUS B OKpPY KarOIIen
cpene;

OCYIIECTBIISAITh TMOUCK HHPOpMaIK (uznueckoro coaepxanus B HHTepHere,
Ha OCHOBE MMEIOIIUXCS 3HAHUW M IMyTeM CPAaBHEHMS JOIMOJIHUTEIbHBIX HMCTOYHUKOB
BBICTIATh HMH(OpManmio, KOTopas SBISETCA NPOTHBOPEYMBONW WM MOXKET OBITh
HEJIOCTOBEPHOMU;

UCTIONb30BaTh TMPH  BBINIOJHEHUHM yUYEOHBIX 3aJaHUil  HAyYHO-TIOMYJSPHYIO
auTepaTypy (U3MUECKOro COJECp)KaHUsS, CIPaBOYHBIE MaTEpUajbl, PECYpChl CETU
WuTtepHer, BIaAeTh NpUeMaMd KOHCIIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHus
uH(OpMAIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
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CO3/1aBaTh COOCTBEHHBIC MHCbMEHHBIE M KPATKHE YCTHBIE COOOIIEHHUs, 00001as
MHPOPMAIIMIO U3 HECKOJIBKUX HCTOYHUKOB, B TOM YHUCJE IMyOJUYHO MPEACTABIAThH
pe3ynbTaThl MMPOEKTHOM WM HCCIEA0BATEIBCKOW NEATEIBbHOCTH, IPU 3TOM IPaMOTHO
WCIIONIb30BaTh M3YUYCHHBIM MOHATHIHBIA amnmapaT Kypca (GHU3MKH, COMPOBOXKIATH
BBICTYIIJICHUE IIPE3CHTALNECH;

IIPU BBITIOJIHEHUU y4YEOHBIX MPOEKTOB M HMCCIEAOBAHUN (PU3UYECKHUX IMPOLIECCOB
pacupenensiaTb 00S3aHHOCTU B I'PyNIE B COOTBETCTBUU C IOCTABJIECHHBIMHM 33Jla4aMH,
CIICIUTHh 3a BBIOJIHEHUEM IIJJaHA JEHCTBUM M KOPPEKTHUPOBATH €ro, OLEHUBATH
COOCTBEHHBI BKJaJ B JACSATENBHOCTb TPYIIIbI, BBICTpAMBaTh KOMMYHHUKATHUBHOE
B3aUMOJIEMCTBHE, IPOSBIIASA TOTOBHOCTh pa3peliaTh KOH(DIUKTHI.

[IpeameTHbIe pe3ynbTaThl OCBOEHUSI MPOTpamMMbl MO (PU3MKE K KOHILY OO0ydeHUs
B 9 Kiacce:

[IpeameTHbie  pe3yabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpa)KaTh
c(hOpMHUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

UCIIOJb30BaTh MOHATHS: CHCTEMAa OTCYETa, MaTepuajbHas TOYKa, TPACKTOpUS,
OTHOCHUTEJILHOCTh MEXaHWUYECKOTO ABMXKEHUs, neopmarus (ynpyras, miacTuyeckas),
TPEHUE, IECHTPOCTPEMUTEIBLHOE YCKOPEHUE, HEBECOMOCTD U MEPETPY3KHU, LEHTP TAKECTH,
aOCOJIIOTHO TBEPJIOE TEJIO, IIEHTP TSAMKECTH TBEPJOIO Teja, paBHOBECHE, MEXAaHHUUECKUE
KoJieOaHUsI U BOJIHBI, 3BYK, MH(PPa3BYK U YyJIbTPA3BYK, SJIECKTPOMATHUTHBIC BOJIHBI,
IIKajga AJIEKTPOMATHUTHBIX BOJH, CBET, OJM30PYKOCTh U JadbHO30PKOCTh, CIEKTPHI
UCITyCKaHUSI U TIOTJIONIEHUS, aibda-, 0eTa- U raMma-u3inydeHusi, U30TOIbI, sjiepHas
SHEPreTUKA;

pasznuyaTh SBJICHHS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE JIBUXECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JABUKEHUE, CBOOOJHOE MaJIEHUE Tel, PABHOMEPHOE
IBIKEHUE TI0 OKPYXHOCTH, B3aUMOJECHCTBUE TEJ, PEAKTUBHOE JBUYKEHHE,
KoJiebaTebHOe NIBIDKCHHME (3aTyXarollre W BBIHYXICHHBbIC KOjeOaHUs), pE30HaHC,
BOJIHOBOE JIBUKECHUE, OTPAXKEHNE 3BYKA, MPSIMOJIMHENHOE paCIIPOCTPAHEHUE, OTPAKEHUE
U MPEJIOMJICHUE CBETA, TOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3JIOKEHUE OEI0ro CBEeTa
B CIEKTP M CJOXKEHUE CHEKTPAJbHBIX IIBETOB, AMCIEPCUS CBETA, €CTECTBEHHAs
PaIMOaKTUBHOCTh, BOSHUKHOBEHUE JIMHEHYATOTO CIIEKTPa U3JIYyUEHHUS ) IO OMHUCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMNBITOB, EMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOe
SIBJICHUE;

pacno3HaBaTh MPOSBICHUE NU3YYCHHBIX (PU3NUECKUX SIBJICHUI B OKPYKAIOIIIEM MUPE
(B TOM umncine puzudecKkue sIBJICHUS B IPUPOJIC: MPUIUBLI U OTIUBBI, IBUKCHUE TIAHET
ConHeyHOM CUCTEMBI, PEaKTUBHOE JBU)KEHHE JKUBBIX OPraHW3MOB, BOCIIPHUSTHE 3BYKOB
XKUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMHYECKHME BOJHBI, I[yHaMH, 5XO, I[BETa Te,
ONTHUYECKHE  SIBJIGHUS B  MPUPOJE, OHOJOTHYECKOE  JICUCTBHE  BUIUMOTO,
yIbTPa(PUOIETOBOTO M PEHTTEHOBCKOTO H3IYyYEHWUW, €CTECTBEHHBIM pPaTlOaKTUBHBIN
(G oH, KOCMUYECKUE JTydd, PAAHOAKTHBHOE U3JIyYCHHUE MPUPOTHBIX MUHEPAJIOB, ICHCTBUE
pPaIMOAKTUBHBIX HW3JIYYEHUM Ha OpraHu3M 4YejoBeKa), MpPU HTOM MEPEBOAUTH
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MPAKTUYECKYIO0 33/ady B Y4YeOHYIO, BBIJICTSTH CYIIECTBEHHBIE CBOWCTBA (IIPU3HAKH)
(bu3HYeCcKUX SIBICHHUI;

OMKCHIBATh HU3YYCHHBbIE CBOMCTBA Tel U (PU3MYECKUE SIBICHUS, HCIOJIb3Ys
¢du3nUecKue BEIMYUHBI (CpeAHss 1 MTHOBEHHAs CKOPOCTh Tejla MPU HEPaBHOMEPHOM
JBYDKEHUHW, YCKOPEHHE, MEpPEeMENICHNe, MyTh, YIJIOBas CKOPOCTh, CHjIa TPEHUS, CHJIa
yIPYTOCTH, CUJa TSHKECTH, YCKOPEHUE CBOOOIHOTO MajIeHUs], BEC TeJla, UMITYJIbC TeJa,
UMITYJIBC CHJIBI, MEXaHWYECKas paboTa W MOIIMHOCTh, MOTEHIMAIbHAS JHEPTHUs Tena,
MOJHATOTO HAaJl MOBEPXHOCTHIO 3€MIJIM, MOTEHIMATIbHAs AHEPTUs CKATOM MPY>KUHBI,
KUHETUYECKasi YHEPTHs, MMOTHAsT MEXaHUYeCKasl SHEPIusl, IEPUO] U YacToTa KoJieOaHuH,
JUTMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHAa, CKOPOCTH CBETa, TOKa3aTeib
NPEJIOMJICHUS] CpPeJbl), MPU OINUCAHUU MPABUIBHO TPAKTOBATH (DUIUYECKUIA CMBICIH
HCITOJI3yEMbIX BEJIMYWH, 0003HAUCHUS W CIMHMIIBI (PH3NYECKUX BEIMYWH, HAXOIUTh
(GOpMYJIBI, CBS3BIBAIONINE JMAHHYIO (U3MYECKYIO BEIMYWHY C JAPYTHUMH BEIUYMHAMH,
CTPOUTH IpaUKK U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTEpHU30BaTh CBOWCTBA TeJ, (PU3WUYECKHUE SBIICHUS W TIPOIECCHI, MUCIOJIB3YS
3aKOH COXPAHEHHS DHEPrUH, 3aKOH BCEMHUPHOIO TATOTCHUS, MPUHIIMIT CYNEPIO3UIIUU
CWJI, TPHUHIMN OTHOcHUTelbHOCTH [anumies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUS
HUMITYJIbCa, 3aKOHBI OTPKCHUS U TIPEIIOMIICHUS CBETA, 3aKOHBI COXPAHCHUS 3aps0BOTO
M MacCcOBOTO YHCENl MpH SJACPHBIX peaklusX, Mpu 3ToM (OPMYIUPOBATh 3aKOH
Y 3alACHIBATh €70 MAaTEMAaTHIECKOE BBIPAKCHUE;

OOBACHATH (PU3MYECKHE TPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMii  TPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIBIATH  MPUUYUHHO-
CICICTBCHHBIC CBS3M, CTPOWTh OOBICHEHWE W3 2—3 JIOTHYECKHUX  IIaroB
C WCIIOJIb30BaHWEM 2—3 H3YYECHHBIX CBOMCTBA (PU3UYECKHUX SBJICHHUM, (PU3MUECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemiath pacueTHbe 3a7aud (ONMHUpAIOIIUMEcs Ha CUCTeMy U3 2—3 ypaBHEHHUM),
UCIIONIb3Ysl 3aKOHBI M (OPMYJIbI, CBS3bIBAIONIME (DU3UYECKHME BEITUYMHBI: Ha OCHOBE
aHaJM3a yCIIOBUS 3a7a4M 3aIlMChIBATh KPATKOE YCIOBHE, BBISABIATh HEIOCTAIOIINEG WU
M30bITOYHBIE JJaHHBIE, BHIOMPATHh 3aKOHBI M (DOPMYJIBI, HEOOXOAUMBIC I PEIICHUS,
MIPOBOJIUTH PACUCTHI U OTICHUBATH PEATMCTUIHOCTD MOTYISHHOTO 3HAYCHUS (PU3HICCKON
BCJTUYHHEI;

pacno3HaBath MPOOJIEMbI, KOTOPHIE MOXHO PEHIUTh MPU MOMOIM (U3HUYECKUX
METO/JOB,  HWCIIOJB3yS  OMHCAaHWUE  WMCCICNOBAaHWS,  BBIACIATH  MPOBEPSEMOE
MIPEANOJIOXKEHNEe, OIICHUBATh MPaBUJIBHOCTh TOPSAKA MPOBEACHUS MCCIIEIOBAHNUA,
MIPOBOJIUTH BBIBOJIbI, HHTEPIPETUPOBATH PE3yIbTAThl HAOIIOICHUI 1 OTIBITOB;

IIPOBOJUTEL OMNBITHI IO HAOMIOAECHUI0 (U3UYECKUX SBICHUNW WA (PU3HYSCKHUX
CBOWCTB Ten (M3ydeHHEe BTOPOTO 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUS SHEPTHUH,
3aBUCUMOCTbH TIEpHOIa KOJIeOaHUH MPY>KUHHOTO MAasSTHHKA OT MacChl TPy3a U )KECTKOCTH
MPY>KMHBI M HE3aBUCHUMOCTb OT AaMIUIUTYABl MAajbIX KOJCOAHHM, MNPSIMOIMHEHHOE
pacmpocTpaHEHUE CBETa, pPa3loKEHHWE OEIoro CBEeTa B CIEKTP, M3yYeHHWE CBOWCTB
M300paKeHUs B IIOCKOM 3€pKajie U CBOMCTB M300paKeHHS MpeaMeTa B coOuparoien
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JMH3e, HAOMI0IeHUE CIUTOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3IYUYEHHS): CAMOCTOSITETLHO
coOupaTh YCTaHOBKY M3 M30BITOUYHOTO HabOpa 00OpYyIOBaHMs, OMUCHIBATH XOJ OIBITA
U €T0 pe3ynbTaThl, POPMYIHUPOBATH BHIBOJIBL;

IIPOBOJIUTH TIPU HEOOXOTUMOCTH CEPUIO MPSMBIX U3MEPECHUM, ONPEACIsis CpeaHee
3HaYeHHE HU3MepsSeMO BeIMUMHBI ((POKYCHOE paccTOsSHUE coOUparoie JHH3bI),
000CHOBBIBaTh BBHIOOP cIoco0a u3MepeHus (M3MEPUTEILHOTO IIPHUO0Pa);

MIPOBONTH UCCIIEIOBAHUE 3aBUCUMOCTEH (PM3NYECKUX BEJIHUUH C UCMOJIb30BAHNEM
NPSIMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBI)KEHUU
0e3 HavaJIbHON CKOPOCTH, TIepro/Ia KOJIeOaHU MaTeMaTHIeCKOro MasTHUKA OT JIJTHHBI
HUTH, 3aBHCHUMOCTH yTIja OTPa)XXCHHs CBETa OT yrjila MajeHUs U YIJia MpeJoMIICHUS
OT yTJia MaJeHusl): TUIAHUPOBATh UCCIIETOBAHUE, CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY,
¢buKkcUpoBaTh pE3yNbTAThl MOTYYCHHON 3aBUCHUMOCTH (PU3UYECKUX BEIUYUH B BHJE
TabNIUIl ¥ TpauKOB, MPOBOIUTH BRIBOJIBI IO PE3YNIbTaTaM HCCIEIOBAHNUS;

IPOBOJNUTh KOCBEHHbIE H3MEpEHHUs (U3MUECKUX BEIUYMH (CPEAHssl CKOPOCTh
¥ YCKOpEHHE Tejia MPU PaBHOYCKOPEHHOM JIBIYKEHUH, YCKOPEHHE CBOOOTHOTO MaeHHS,
KECTKOCTb NPYXHUHBI, KO3(PPUIMEHT TpPEeHUs CKOJIBKEHUs, MeXaHudeckas paboTa
U MOIIHOCTh, 4YacToTa W TMEpHoJ KoJeOaHWH MAaTeMaTH4eCKOoro M MpPYKHUHHOIO
MasITHUKOB, ONITHYECKasl CHJIa COOMPArOIIeH IMH3bI, PaTHOAKTUBHBINA (OH): TIIAHUPOBATH
U3MEpEeHHs, coOMUpaTh SKCIEPUMEHTAJIBHYIO YCTAHOBKY M BBINOJHATH H3MEPEHUS,
clenys IPEASIOKEHHON HHCTPYKITNH, BBIYHCIISATH 3HAYCHUE BETMYMHBI M aHATU3UPOBATh
MOJIyYEHHBIE PE3YJIbTAThl C YYETOM 3a/laHHOM MOTPEIIHOCTH U3MEPEHUM;

coONI01aTh MpaBWIIa TEXHUKM O€30MACHOCTU MpU padoTe ¢ JadopaTOPHBIM
000opyI0BaHUEM;

pa3ianyaTh OCHOBHBIE MPU3HAKU M3yUYEHHBIX (PU3MUECKHX MOJENEH: MaTepuaitbHas
TOYKa, aOCOJIIOTHO TBEPJOE TEJIO, TOUEYHBIH HCTOYHHUK CBETa, JIyd, TOHKas JIMH3a,
TUTaHEeTapHasi MOZAENb aTOMa, HyKJIOHHAs! MOJIEJIb aTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS W3YYCHHBIX NMPHUOOPOB M TEXHUYECKUX
YCTPOMCTB C HWCHOJIB30BAaHMEM HUX OMHCAaHUA (B TOM 4YHCIE: CIOUAOMETp, AATYUKU
MOJIO’KEHUS, PACCTOSTHUSI U YCKOPEHUS, PaKeTa, 3X0JI0T, OUKH, IEPUCKOI, (oToanmnapar,
ONITUYECKUE CBETOBOJBI, CIIEKTPOCKOM, IO3UMETp, Kamepa BuibcoHa), HCHONB3YS
3HAHUS O CBOWMCTBaX (PU3MYECKUX SBIEHUA W HEoOXoaumbie (Pu3MyecKue
3aKOHOMEPHOCTH;

WCIIONIb30BAaTh CXEMbl M CXEMaTHYHBIE PUCYHKH M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOLECCOB MPU PEUICHUU
y4eOHO-TIPAaKTUYECKUX 3aj[ad, ONTUYECKHUE CXEMBI I TOCTPOSHUS H300pakeHUi
B TUIOCKOM 3€pKajie U COOMpAroIIel JHH3E;

MPUBOANTH TMPUMEPHl (HAXOAUTh HHGOPMAIHMIO O MPUMEPAX) MPAKTHIECKOTO
WCTIONIb30BaHUsl (PU3MYECKUX 3HAHW B TMOBCEAHEBHOW KHU3HU JUIsI OOECTeUeHUs
O0e3omacHOCTH TpU OOpaleHuu ¢ NOpudopaMu W TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHUS 370POBbsI U COOIIIOIEHUSI HOPM DKOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIICH

cpene;
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OCYIIECTBIISATh MOUCK MHPOpManuu B MHTEpHETE, CAMOCTOSATENLHO (HOPMYITHPYS
MOWCKOBBI 3alpoc, HAXOIUTh IIYTH OIPEICIICHUS JOCTOBEPHOCTH IOy4YEeHHON
UHPOpPMAIINY Ha OCHOBE MMEIOIIUXCS 3HAHHUIA U TOTIOJTHUTEIIEHBIX HCTOYHUKOB,

UCTIOJB30BATh TPH BBIMOJHEHUH YYCOHBIX 3aJaHWil HAYYHO-TIOMYJISIPHYIO
JUTEpaTypy, CIPaBOYHBIE MAaTEPUAIBI, pecypchl cetr WHTEpHET, BIAAETh MpHEMaMu
KOHCIIEKTHPOBAHHS TEKCTA, IPeoOpa3oBaHus MH(GOPMAIMU U3 OHON 3HAKOBOH CHCTEMBI
B IpyTy1o;

co3aBaTh COOCTBEHHBIC ITMCHMEHHBIE M YCTHBIE COOOIICHUS Ha OCHOBE
nHQOpMAIIMM W3 HECKOJBKHX HCTOYHHUKOB, IMyOIMYHO TPEACTABISATH PE3yIbTATHI
MPOEKTHON MJIM MCCIIEIOBATEIBCKON JIESTEILHOCTH, TP STOM IPAMOTHO UCIIOJIh30BATh
M3YYCHHBIA TOHSATUIHBIA amnmapar W3y4aeMoro pasziena (pU3MKH M COMPOBOXKIATH
BBICTYIUICHHE MTPE3CHTAINEH C y4eTOM OCOOCHHOCTEH ayUTOPHH 00YJarOIINXCS.
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TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
Ne HaunmenoBanue [IporpamMmmHoOe conepxanue OCHOBHBIE BU/IBI JICATEIIBHOCTH 00YYaIOIIUXCs
/11 pa3/iesioB U TeEM

y4eOHOTO MpeaMeTa

du3uKa U ee poJib B NO3HAHUM OKPY KAIOI]

€ro Mupa

BEJIMYUH. OU3HUECKUE
npubopsl. [lorpemnHocts
U3MEPEHNN
MexnayHapoaHas cucteMa
€IUHULL

1.1 | ®usuka—Hayka ®u3nka — HayKa o npupoje. | BrisiBiaeHue paznuuuii Mexay pu3anyecKuMu
O MpUpoae SIBneHus NpUpOABIL. Y XUMUYECKUMU NPEBPALLIECHUSIMH.
@U3NYECKUE SIBICHUS: Pacno3naBanue u kinaccupukanus pU3nIecKux
MEXaHUYECKHE, TEIJIOBbIE, | SIBJICHUI: MEXaHUYECKUX, TEIJIOBBIX,
AIIEKTPUUYECKUE, ANEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHbIE, CBETOBBIE, HaGumonenue u onucanue pU3n4ecKux siBICHUN
3BYKOBBIE
1.2 | dusnueckue @u3nyecKre BEITUUYHHBI. OmnpeneneHne LEeHbl AeIEHNS Kb
BEJIMYMHBI N3mepenue puznueckux U3MEPUTENBHOTO IpUOOpA.

N3MmepeHnne NTMHENHBIX Pa3MEPOB TEN

Y IPOMEXYTKOB BPEMEHH C yU4ETOM
IIOTPEIIHOCTEM.

N3mepenne 00beMa KUAKOCTH U TBEPAOTO Tea.
N3mepenue TeMiiepatypbl Ipu HOMOITA
KUJKOCTHOTO TEPMOMETpPA U IaTUMKA
TEMIEPATYPHI.

BrinonHeHne TBOpUECKUX 3aaHUM 110 TTOUCKY
CIOCOO0B U3MEPEHUS HEKOTOPBIX (PU3UYECKIX
XapaKTEPUCTHK, HAIIPUMEP, PA3MEPOB MAJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAAICHHBIX
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00BEKTOB, OOJIBIINX PACCTOSIHUH, MAJIBIX
IPOMEKYTKOB BpeMeHU. OOCyXIeHHe
Ipe/IaraéMbIxX crioco0oB

1.3.

EcrecTBeHHO-
Hay4YHBIM METOA
IIO3HAHUSA

Kak ¢usuka u npyrue
€CTECTBEHHBIC HAYKU
U3Y4aroT IPUPOTY.
EcrecTBeHHO-Hay4YHBIN
METO/I IO3HAHHS:
HaOJIIOJICHNE, TOCTAaHOBKA
Hay4YHOTO BOIpOCa,
BBIJIBUKCHHE TUIIOTE3,
AKCIIEPUMEHT 10 TIPOBEPKE
TUTIOTE3, O0BICHCHHC
HAO0JII01aeMOT0 SIBJIICHUS.
Onucanue Gu3NIECKUX
SIBIICHUH C TOMOILIBIO
MoJIeJIei

BriiBuxenue runores, 00bACHSIIOMUX MPOCTHIE
SIBJICHUS, HATPUMED:

— MIOYEMY OCTaHABIIMBAETCS JBUKYILEECS

110 TOPU30HTAIBHOM MOBEPXHOCTH TEJIO;

— IIOYEMY B KaPKYIO OTOAY B CBETJION OACKIE
IPOXJIaIHEN, YeM B TeMHOU. [Ipemyioxenune
CIIOCOOOB MPOBEPKU THIIOTES.

[IpoBeaenue ucciaenoBanus 1Mo NPOBEPKE KaKoil-
100 TUTIOTE3BI.

[Toctpoenue npocrenux Mmoaenen GUu3nIecKux
SIBJICHUH (B BUJIE€ PUCYHKOB UJI CXEM), HAIIPUMEDP
naJieHue MpeaMeTa; NPSIMOIMHEITHOE
pacnpoCTpaHEHUE CBETa

Hroro no pazgeny

HepBOHa‘-IaJILHbIe CBCACHUA

0 CTPOCHHUMH BEIllIECTBA

2.1

Crpoenue BelecTBa

1

Ctpoenue BelecTna:
aTOMBI U MOJIEKYJIbI, UX
pa3Mepsbl. ONBITHI,
JIOKa3bIBAIOIIIIE
JTMCKPETHOE CTPOEHHE
BEIIESCTBA

HaGmroienne u mHTEpIIpETaIns OMBITOB,
CBUCTEIHCTBYIOMNX 00 aTOMHO-MOJIEKYIISIPHOM
CTPOCHHH BEUIECTBA: OTBITHI C PACTBOPCHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OreHka pa3MepoB aTOMOB U MOJIEKYIT

C ucrnonb3oBanueM (otorpaduil, MOTYICHHBIX
Ha aTOMHOM CHJIOBOM MUKpockone (ACM) —
nabopaTtopHas padota o teme: «OreHka
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JIMaMeTpa aToMa METOJIOM PSIOB
(c ucrionb3zoBanueM Gotorpaduii)».
OmnpeneneHne pasMepoB MajbIX TEN

2.2 | IBmxeHue
1 B3aUMOJICHCTBUE
YaCTHII BEIICCTBA

JIBU)KEHHE YaCTHI]
BemecTBa. CBsA3b CKOPOCTH
JBH>KEHUS YaCTHUIL

C TEMIEpaTypou.
bpoyHoBCKOE nBUKEHHE,
b dy3us.
B3anmMoneiicTBre yacTuiy
BEILECTBA: IPUTSKEHNE

Y OTTAJIKUBAaHUE

Habmonenue u 00bacHeHue OpOyHOBCKOTO
TBYDKEHUS U siBIIeHus qudy3um.

[IpoBenenne u 00bSICHEHNE OTIBITOB

110 HAOJIIOICHUIO TEIJIOBOTO PACLIIUPEHMS Ta30B.
[IpoBenenrie u 00BICHEHUE OTBITOB

110 OOHAPY>KEHUIO CUJI MOJIEKYJISIPHOTO
MPUTSHKEHUS U OTTAJIKUBAHUS

2.3 | ArperaTHbie
COCTOSHUS BEIIECTBA

ArperaTHbl€ COCTOSIHHS
BEIIIECTBA: CTPOCHUE Ta30B,
KUJIKOCTEU U TBEPABIX
(KpUCTaJUIMYECKUX ) TEL.
BzanmocBs3p Mexy
CBOVCTBaMU BEILIECTB

B Pa3HbBIX arperaTHbIx
COCTOSIHUSX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM
BOJIbI

Onucanue (¢ UCIOIb30BaHUEM MTPOCTHIX
MO/IeJIei) OCHOBHBIX Pa3IMuUii B CTPOCHUU T'a30B,
KUJKOCTEH U TBEPJIBIX TEJ.

OO0BsICHEHNE MATTOH COKUMAEMOCTH KUIKOCTEH

Y TBEP/IBIX Tell, O0IBIION COKMMAEMOCTH T'a30B.
OObsicHeHue coxpaHeHus POPMBbI TBEPABIX TEN
U TEKYYECTH KUIKOCTH.

[IpoBeneHre ONbITOB, TOKA3bIBAIOIINX, YTO

B TBEPJIOM COCTOSIHUM BOJbI YACTHUIIBI HAXOSATCS
B CpeHEM JabIle IPyT OT Apyra (IJIOTHOCTh
MEHBIIIE), YEM B KUKOM.

VYcraHoBI€HUE B3aUMOCBSI3H MEXKITY
0COOCHHOCTSIMU arperaTHhIX COCTOSTHUM BOJBI

Y CYILIECTBOBAHHUEM BOJIHBIX OPTaHU3MOB

(MC — 6uomorus, reorpadusi)

Htoro no pazgeny
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JIBMKeHMe M B3aMMOIeUCTBHE TeJl

3.1 | Mexanudeckoe Mexannueckoe ABwKeHue. | MccienoBanue paBHOMEPHOTO ABUKEHUS,
JBUYKECHUE PaBrOMepHOE ONPENIEIICHUE ETO MTPU3HAKOB.
Y HEPAaBHOMEPHOE HaOmnronenue HepaBHOMEPHOTO JIBUKEHUS
neuxeHue. CKopocThb. Y ONPEAEIICHUE €r0 OTINYUN OT pABHOMEPHOTO
CpenHssi CKOpoCTh JBUYKEHUS.
MIpA HEPABHOMEPHOM Ornpenenenne CKOPOCTH PABHOMEPHOTO
IBWXEHUU. PacyeT mytu JBH>KEHUS (IIapUKa B dKUJIKOCTH, MOJEIU
Y BPEMEHHU JIBUKCHUS ANEKTPUIECKOTO aBTOMOOMJIS U T.1I.).
Ornpenenenue cpeHel CKOPOCTU CKOJIbKEHUS
OpycCKa UM IIapyKa MO HAKIIOHHOM MIIOCKOCTH.
Pemenue 3ana4 Ha oripeiesieHUe MyTH, CKOPOCTU
Y BPEMEHH PABHOMEPHOTO JIBUKECHHUS.
AHanu3 rpaduKoB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BPEMEHHU
3.2 | Muepuus, Macca, SABneHne nHEPLUUU. 3aKOH OObsicHEHUE U TIPOTHO3UPOBAHUE SBJIICHHM,

IINIOTHOCTB

uHepuuu. Bzaumoenictue
TeJl KaK IpU4YrHa
U3MEHEHUS CKOPOCTH
JIBIDKEHUS Tea. Macca Kak
Mepa UHEPTHOCTH TeJa.
IImoTHOCTH BeliecTBa.
CBS3b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B €MHUIE 00bEMaA
BEILIECTBA

00yCJIOBIIEHHBIX HHEpLUEN, HATPUMED, YTO
IIPOUCXOJUT IIPH TOPMOKEHUHU WM PE3KOM
MaHEBPE aBTOMOOWIISI, TOYEMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTh ABUKEHHUE HA BEJOCUTIENE
WM CaMOKAaTe U T. [I.

IIpoBenenue u ananu3 OIBITOB,
JNEMOHCTPUPYIOLINX U3MEHEHUE CKOPOCTH
JNBW)KECHUS TEla B pe3yJIbTaTe JEUCTBUSA HA HETO
OPYTUX TEJ.

Pemenue 3ana4 Ha onpeeneHue Macchl Tela, €ro
o0beMa U IIIOTHOCTH.
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IIpoBeneHME U aHAIN3 OIIBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTb U3MEHEHHUS
CKOPOCTH TeJia OT €ro MaccChl

IIPU B3aMMOJIEVICTBUH TEIL

M3mepenue Maccel Tella pa3IudyHbIMU CIIOCOOaMH.

OHpGI[eJ'IGHI/Ie INIOTHOCTH TCJIa B pC3YJIbTATC
HN3MCPCHHA €TO MACChI U o0beMa

3.3

Cuna. Buabe! cui

14

Cuia kak xapakTepUCTHKa
B3aUMOJICUCTBUS TEIL.
Cuna ynpyrocTu 1 3aK0H
I'yxa. M3mepenue cusl

C HOMOUIBIO TMHAMOMETDA.
SIBneHME TATOTEHUS U CUJIa
TsoKecTU. Cuia TSHKECTH
Ha JIPyTUX TIaHeTaXx.

Bec tena. HeBecomocTs.
CrnoxxeHnue cuil,
HaIpPAaBJIECHHBIX MO OJHOMN
IPSIMOIA.
PaBHOzeMCTBYIOIIAS CUIT.
Cuna tpenus. Tpenue
CKOJIbKEHHUS U TPEHUE
nokosi. TpeHue B npupoae
U TEXHUKE

N3yuyeHune B3aMMOIEUCTBUS KaK MPUYUHBI
MU3MEHEHUS CKOPOCTH TeJla WM ero JedopMaluu.
Onuncanue peabHBIX CUTyallMid B3aUMOJEHCTBUS
TEJ C IIOMOIIBIO MOJIEIIEN, B KOTOPBIX BBOJUTCS
HNOHATHE U U300paKEHUE CHUIIBI.

N3ydenue cuibl ynpyrocTu.

HccnenoBaHue 3aBUCUMOCTH CHJIBI YIIPYTOCTH

OT yJJIMHEHHUS PE3UHOBOTO IIHYPA WIHA IPYKUHBI
(c mocTpoeHuem rpaduka).

AHanu3 IpakTUYECKUX CUTYyalUi, B KOTOPBIX
IPOSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ympyrocts Msi4a, KpOCCOBOK, BETOK J€peBa

u ap.).

AHanu3 cuTyaluii, CBA3aHHBIX C SIBJIEHUEM
TATOTEHUS.

OO0bsicHeHUE OPOUTATBHOTO ABUKEHUSI IJIAHET

C UCII0JIb30BaHUEM SIBJIEHUS TATOTEHUS U 3aKOHA
WHEPLIHH.

N3mepenue Beca Tena ¢ HOMOLIBIO JUHAMOMETPA.
ObocHOBaHMeE ATOTrO c10c00a U3MEPEHHUSL.
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AHaJIN3 1 MOAENTUPOBAHUE SIBJIEHUS HEBECOMOCTH.
DKCIEepUMEHTAIbHOE MOJyYeHUE MTpaBUiia
CJIO’KEHMS CUJI, HAIIPABJIECHHBIX BIOJIb OJHOMN
IIPSAMOM.

OrnpeneneHre BEIMYMHBI PAaBHOAEHCTBYIOIIEH
CHIL

N3ydenune cuiibl TpPEHHS CKOJIbKEHUS U CUIIbI
TPEHUS TIOKOSI.

UccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS

OT CWJIbI JJABJICHUSI U1 CBOMCTB TPYIIIUXCS
ITIOBEPXHOCTEMN.

AHaJIN3 MPAKTUYECKUX CUTYalU, B KOTOPBIX
MPOSIBIISIETCS ICMCTBUE CUIIBI TPEHUS,
UCIIOJIb3YIOTCSI CIOCOOBI €€ YMEHBIIICHUS

WJIU YBEJIMUCHHUS (KaTaHWE Ha JIbDKaX, KOHbKaX,
TOPMOXEHUE aBTOMOOUJISI, UCTIOJIb30BAHUE
MOAIIMITHUKOB, TJIABAHWUE BOJIHBIX YKUBOTHBIX
u ap.).

Pemenue 3anau ¢ ucnonap3oBaHueEM GOPMYIT
JUISl pacueTa CUIIbI TSHKECTH, CHIIBI YIIPYTOCTH,
CHUJIbI TPEHUS

Hroro no pazgeny

JlaBJjieHHe TBEPABIX TeJ, dKUAKOCTEN U ra3o

B

4.1

Hasnenue. [lepemaua
JIaBJICHUSI TBEPABIMU
TEJIAMH, )KUJIKOCTSIMHU
Y ra3aMu

3

Hapnenue. CriocoObl
YMEHBIIICHUS U YBETUICHUS
nasicHus. J[aBieHue rasa.

3aBUCUMOCTD JIaBJIEHUS

AHanm3 v 00bSICHEHUE OTIBITOB U MPAKTUYECKUX
CUTYAIIHiA, B KOTOPBIX MPOSIBIISIETCS CUIIA
JaBJICHMUSL.

Ob6ocHOBaHME CIOCOOOB YMEHBIIIEHUS
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rasa oT oobeMa,
TEMIIEPATYPHI.
[Tepenaua naBneHus
TBEPJILIMU TEJIaMU,
JKHIKOCTSIMH M Ta3aMH.
3akoH Ilackans

Y YBEJIMUYECHUS 1aBJICHHUS.
N3ydeHne 3aBUCUMOCTH JJaBJICHUS Ta3a

OT 00bEMa U TEMIIEPATYPHI.

N3yuenne ocoOeHHOCTEN epeaadyn JaBICHUS
TBEP/BIMH TEJIAMH, )KUAKOCTIMHU U Ta3aMH.
O060cHOBaHME PE3YJIHTATOB OIBITOB
O0COOEHHOCTSIMU CTPOEHUS BEIIECTBA B TBEPAOM,
KHUJIKOM U Ta3000pa3HOM COCTOSIHUSIX.
DKCneprUMEHTAIBHOE I0KA3aTENbCTBO 3aKOHA
[Tackass.

Pemrenne 3ana4 Ha pacueT AaBIEHUS TBEPIAOTO
Tena

4.2

JlaBiieHHE KUIKOCTH

3aBUCUMOCTbH JaBJICHUS
XKUJIKOCTH OT TJTYOHHBI.
[THEBMaTHUECKHE MAIITMHEI.
I'mapocrarnueckuit
napagokc. CooOiaromnmecs
cocyzsl. [ 'napasanyeckue
MEXaHU3MbI

HccnenoBanue 3aBUCUMOCTH JTaBJICHUS
KHUJIKOCTHU OT INIyOMHBI TOTPY>KEHUS U TUIOTHOCTU
KHUJIKOCTH.

Ha6ntonenue n 00bsICHEHUE THAPOCTATHYECKOTO
napajokca Ha OCHOBe 3akoHa Ilackans.
N3ydenne cooOaronmxcs CoCyI0B.

Pemenwne 3anaq Ha pacueT NaBICHUS KUAKOCTH.
OObsacHEeHrEe IPUHLUIIA AEUCTBUSA
THIPaBIMYECKOTO Tpecca, MTHEBMaTHUECKUX
MaIllvH.

AHanu3 u 00bSICHEHHE IPAKTUYECKUX CUTYaIil,
JEMOHCTPUPYIOIIUX MPOSIBICHUE JaBJICHUS
KHUAKOCTHU ¥ 3akoHa [lackains, Hanmpumep
IPOIIECCOB B OpraHU3Me IpU IIyOOKOBOJAHOM
HBIPSIHUN
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4.3 | AtmochepHOe AtMocdepa 3emu DKCnepUMEHTATBHOE OOHAPYKEHUE
JTABJICHUE U aTMOC(EPHOE aBJIECHUE. | aTMOC(EPHOIO JABIICHHMS.
[TpyuumHe! CymecTBOBaHUS | AHaU3 U OOBSICHEHHE OIIBITOB U MPAKTHYCCKUX
BO3/YIIHOM 000JI0UKH CUTYallUi, CBS3aHHBIX C IEUCTBUEM
3emn. OnbiT Toppudennn. | arMochepHOro AaBJeHHsI.
N3mepenne atMOCepHOro | OOBACHEHHE CYIIECTBOBAHMS aTMOC(HEPHI
NaBJICHHS. 3aBUCHMOCTD Ha 3eMJIE U HEKOTOPBIX IUIAHETAX WJIU €€
aTMOC(EpHOro JABICHUS OTCYTCTBUS Ha IpyTux IutaHerax u Jlyxe.
OT BBICOTHI HaJl ypPOBHEM OObsicHEHNE U3MEHEHUS INTIOTHOCTH aTMOC(epbI
Mmopsi. [Ipubopsl C BBICOTOM U 3aBUCUMOCTH aTMOC(EPHOTO
JUISL UBMEPEHUS JABJICHHS OT BBICOTHI.
aTMoc(hepHOro 1aBIeHUS Pemenue 3aa4 Ha pacueT aTMOCPEPHOTO
JABJICHUS.
N3yuenue yctpoiicTBa bapomeTpa-aHepoua
4.4 | JleticTBue JleficTBYE )KUKOCTH M Ta3a | DKCIEPUMEHTAIbHOE OOHAPYKEHUE ACHCTBUS
YKAJKOCTH U rasza Ha [OTPYKEHHOE B HUX YKUJKOCTH U ra3a Ha IMIOTPYKEHHOE B HUX TEJIO.
Ha IIOTPYKEHHOE Tes0. BeITankuparomas OnpeneneHne BBITAIKUBAIOIIEH CHJIBI,
B HUX TEJIO (apxumenoBa) cuia. 3aKOH | AEMCTBYIOLIEH HA TEJI0, HOrPYKEHHOE

Apxumena. [InaBanue Ten.
Bo3nyxoruiaBanue

B KUJKOCTb.
[IpoBeaenue u 0OCYKI€HUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTh
BBITAJIKMBAIOIIEN CUJIbL, ICUCTBYIOLIEH HA TEJIO
B KHUIKOCTH, OT 00beMa MOTPyKEeHHOU

B JKUJKOCTB YaCTH TeJIa U OT MJIOTHOCTH
JKUJIKOCTHU.

IIposepka nHezasucumocmu blmanikusarouel
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cubl, oeticmayroueli Ha mejlo 8 HCUOKOCU,

om maccwl mend.

HccnemoBanue 3aBHCUMOCTH Beca Tella B BOJIC

0T 00beMa MOTPYKEHHOU B KUAKOCTh YaCTHU TeJa.
Pemenwne 3aa4 Ha MpUMEHEHNE 3aKOHA
ApxuMena v yCIIOBUS TUTABaHUS TEJI.
KoncTtpynpoBanue apeomerpa

WA KOHCTPYUPOBAHUE JIOJKU U OTIPEJICIICHUE €€
Ipy30M0IBEMHOCTH

Hroro no pazgeny

21

PaGoTra u MOIIHOCTH. JHEPrus

5.1

Pabora n MOIIHOCTB

Mexanndeckas padora.
MomHoCTh

OKCIEPUMEHTAIBHOE ONPEIEICHUE
MEXaHUYECKOI pabOThI CHIIBI TSKECTH

IIpY MAJICHAN TeJIa U CUIIbI TPEHUS

IpY pAaBHOMEPHOM IEepEMENIEHUH Tea

110 TOPU30HTAIBHON TOBEPXHOCTH.

Pacuer montHoCTH, pa3BUBaEMOM MPU MTOABEME
IO JIECTHULIE.

Pelenue 3a1a4 Ha pacuet MEXaHUYECKO paboThI
Y MOILHOCTHU

5.2

ITpocTeie MEXaHU3MBI

[IpocTbie MEXaHU3MBL:
pbIuar, 0JI0K, HAKJIOHHAs
IUIOCKOCTB. [IpaBuiio
paBHOBECHS pblyara.
[Ipumenenue npasuia
paBHOBECHUS pblyara

K 0J10Ky. «30J10TO€

OnpeneneHne BBIMTPHIIIA B CUJIE TPOCTHIX
MEXaHHU3MOB Ha MPUMEPE pbluara, Mo IBUKHOTO

Y HETMOIBUKHOTO OJIOKOB, HAKJIOHHOM TIJIOCKOCTH.
UccnenoBanue ycioBusi paBHOBECHSI pblyara.
OGHapykeHHe CBONCTB MIPOCTHIX MEXAHU3MOB

B PA3JINYHBIX HHCTPYMEHTAX U MPUCIIOCOOTICHUSX,
UCIIOJIb3YEMbIX B OBITY U TEXHUKE, a TAKKE
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npaBuio» Mexanuku. KI1/]
MPOCTBIX MEXAHU3MOB.
[TpocTbie MEXaHU3MBI

B OBITY U TEXHUKE

B KUBBIX OpraHU3Max.
DKCHEPUMEHTAIBHOE I0Ka3aTeJIbCTBO PABEHCTBA
paboT MpU IPUMEHEHHUH MPOCTHIX MEXaHNU3MOB.
Onpenenenue KIIJ] HaKIOHHONM MJIOCKOCTH.
Pemenune 3ana4 Ha mpuMEHEHUE TPaBUJIa
paBHOBecus prruara U Ha pacuet KI1/]

5.3

Mexannueckas
SHEPrust

MexaHnueckas JHEprusl.
Kunernueckas

U NOTEHLUAJIbHAS YHEPTHUS.
IIpeBpaienue ofHOro BUaa
MEXaHUYECKON IHEPTUH

B JIPYTrOil. 3aKOH
COXPaHEHUs JHEPIUHU

B MEXAHUKE

3KCHCpI/IMCHTaJIBHO€ OIIpCACIICHNC N3MCHCHUS
KHUHETUYECKON 1 HOTGHHH&HBHOﬁ OHCPI'UM TCJIa
ITpH €T0 CKATbIBAHWH I10 HAKJIOHHOM IJIOCKOCTH.
(DOpMYJII/IpOBaHI/IC Ha OCHOBC HCCJICOOBAaHUI
3aKOHa COXpaHCHUA MEXaHMYECKOU OHCPIUMU.
O6CY>KI[€HI/IG IrpaHul IPpUMCHUMOCTH 3aKOHA
COXpaHCHHUA SHCPIrUH.

Pemenue 3aJa4 C UHCIIOJIb30BaAHHUCM 3aKOHaA
COXpaHCHHUA SHCPIruu

Uroro no pazaeny 12
PesepBHOe Bpems

OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOT'PAMME
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8 KJIACC

BEIIleCTBa

MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU CTPOCHHUSI BEIIECTBA.
Macca u pa3mepsl aTOMOB

Y MOJIEKYJI. ONBITHI,
MOATBEPKIAOIINE
OCHOBHBIE MTOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUH.

Mopenu TBEpAOTO, )KUAKOTO
Y ra3000pa3HOr0 COCTOSIHUI
BELIECTBA.
Kpucrammmueckne

u amop(HbIe Tena.
OOBsicCHEHHE CBOMCTB I'a30B,
KHUJKOCTEH U TBEPJIbIX TEN
Ha OCHOBE I10JIOKEHUMN
MOJIEKYJIIPHO-KHHETUYECKOU
teopuu. CMauynBaHue

U KalWUISPHBIE SIBJICHUS.
TennoBoe pacumpenue

U CXKaTue

Ne HaumenoBanue Komnuectso | I[Iporpammuoe copepkanrie | OCHOBHBIC BUIIBI AESTEIHHOCTA O0YJAIOIINXCS
n/m pa3zenoB U TeM 9acoB
y4eOHOTO MpeaMeTa
TenoBble sBJICHUS
1.1 | CrpoeHue u cBoMcTBa 7 OCHOBHBIE TIOJIOKEHUS HaOnronenue u uHTEpIipeTalust OnbIToB,

CBUJICTEIBCTBYIONINX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHUHU BEUIECTBA: OTBITHI C PACTBOPEHUEM
Pa3INYHBIX BEIICCTB B BOJIC.

Petienue 3a1a4 1o o1eHUBaHUIO KOJIMYECTBA
aTOMOB WJIU MOJIEKYJI B €IlMHHUIIE 00beMa
BEIICCTRA.

AHau3 TeKCTa APEBHUX aTOMHUCTOB (HAIIpUMep,
dbparmenTa nosmsl Jlykpenus «O npupone
BEIIICH») C M3JI0KEHHEM 000CHOBAHHMIM aTOMHOM
TUTIOTE3bI (CMBICIIOBOE UTCHHUE).

Onenka yoeIuTeIbHOCTH TUX 00OCHOBaHUH.
OO0bsicHeHuEe OPOYHOBCKOTO JBUKEHUS, SIBJICHUS
mubdy3un 1 pazTuauil MEeX1y HUIMH Ha OCHOBE
IIOJIOKEHUN MOJIEKYIISIPHO-KMHETUYECKOU
TEOPHUH CTPOCHHUS BEIICCTBRA.

OOBsICHEHNE OCHOBHBIX Pa3JIMYMi B CTPOCHUHU
ra3oB, )KHJIKOCTEH U TBEPBIX T

C UCTIOJIH30BaHUEM TIOJIOKEHU I MOJIEKYIISIPHO-
KMHETHYECKOU TEOPUU CTPOCHUS BEIIIECTBA.
[IpoBeaeHue ONBITOB MO BBIPALUBAHUIO
KPUCTAJIOB TIOBAPEHHOM COJIM WJIH caxapa.
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[IpoBenenne u 00BICHEHUE OMBITOB,
JEMOHCTPUPYIOIINX KAUJUISIPHBIC SIBIICHUS

U SIBJICHUE CMayWBaHMS.

OO0BsicHEHUE POJIH KaTWJUISIPHBIX SABJICHUN

JUISL IOCTYTUICHUS BOJIbI B OPTaHU3M PACTECHHUM.
Habmronenue, npopeeHue u 0ObsICHEHNE
OITIBITOB 110 HAOJIIOICHUIO TEIIJIOBOTO
pacIIMpEHUs ra30B, KUJIKOCTEU U TBEPABIX TEIL.
OOBsicHEHHE cOXpaHeHUsI 00beMa TBEPABIX TEJl,
TEKYUYECTH KUJIKOCTH (B TOM YHCIIE, Pa3HUIIbI

B TEKYYECTH JIJI Pa3HbBIX KUJKOCTEM),
JIaBJICHMS rasa.

[IpoBeneHne onbITOB, AEMOHCTPUPYIOLINAX
3aBUCHMOCTb JaBJICHUS BO3yXa OT €ro o0bemMa
Y HarPEBaHUS WU OXJIAXKACHUS, U UX
00BbSICHEHHE HA OCHOBE aTOMHO-MOJICKYJISIPHOTO
YUYEHUS.

AHanu3 MPaKTUYECKUX CUTYaALINH, CBA3aHHBIX
CO CBOMCTBaMM T'a30B, KUJIKOCTEH U TBEPJIBIX TEN

1.2

TennoBbIe TPOLECCHI

21

Temneparypa. CBs3b
TEMIIEPATYpPbI CO CKOPOCTHIO
TEIJIOBOTO JIBUYKEHUS
yactul. BayTpennss
sHeprus. CrnocoObl
VU3MEHEHUs BHYTPEHHEN
SHEPIUu: Terjonepeaaya

Y COBEpILIEHHE PaOOTHI.

O06ocHOBaHME TTPaBUII U3MEPEHHS TEMITEPATYPHI.
CpaBHeHHE pa3IUYHBIX CIIOCOO0B U3MEPEHUS

U TIIKaJI TEMIIePaTypHhI.

HaOmronenne n 00bICHEHHE OIBITOB,
JIEMOHCTPUPYIOIINX H3MEHEHUE BHYTPEHHEH
SHEPTHH TeJla B pe3yJIbTaTe TeIUIonepeaadn

¥ pabOTHI BHEIIHUX CHUJL.

HaOmronenne u 00bsICHEHHE OIBITOB,

42




Buabl Teruionepenauu:
TEIJIONPOBOAHOCTb,
KOHBEKIUS, U3TyUEHUE.
KonuyecTBo TEmnoThl.

VY nenbHas TENI0EMKOCTh
BemecTBa. TermoooMeH

Y TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEIIIOBOTO
Oananca. [1naBinenue

Y OTBEpJICBaHUE
KPUCTAINTMYECKUX BEUIECTB.
VY nenpHas Temiora
TUJTaBJICHUS.
[TapooOpazoBanue

Y KoHJeHcanusd. Mcnapenue.
Kumnienue. Y nenpHas
TeIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTh TEMIIEPATYPHI
KHIICHUS OT aTMOC(EpHOTO
JTaBJICHUSI.

Brnaxnocts Bo3ayxa.
DHeprus TOIIUBA.

VY nenpHas TeroTa
CrOpaHusl.

[Tpunuumnb! padboThI
TeroBbIX aBurareaei KI1/]
TEIJIOBOTO JIBUTATEJISI.

00CyX/IeHHE IPAKTUUECKUX CUTYAIIHH,
JEMOHCTPUPYIOIINX PA3TUIHBIC BH]IBI
TeIUIonepeaaun: TeIIONPOBOAHOCTbD,
KOHBEKI[UIO, U3JIyYCHHE.

WccnenoBanue siBiieHUs TEMIO0OOMEHA

IIPY CMENIMBAHUU XOJOAHOM U TOPSTYEN BOJIBL.
HaGnronenue ycraHoBIEHUS TEMIIOBOTO
PaBHOBECHUS MEXKY TOPSYEH U XOJIOJHON BOJOM.
Onpenenenue (M3MEpEeHNE) KOTUYECTBA
TEIJIOTHI, TOJIY4YeHHOTO BOJOU MPU TEIIIO0OMEHE
C HarpeThIM METALTHICCKAM IIAITHHIPOM.
Onpenenenue (M3MEpPEHUE) YCTbHON
TETMJIOEMKOCTH BEIIECTBA.

Pemenne 3a7a4, CBSA3aHHBIX ¢ BEIYUCIEHUEM
KOJIMYECTBA TETUIOTHI U TETJIOEMKOCTH

IPH TETJIO0OMEHE.

AHaJIN3 CUTyallUid PAKTUYECKOTO
UCIOJIb30BAHUS TETNIOBBIX CBOWCTB BEIIECTB

U MaTePHAJIOB, HAIIPUMED, B IIEIIAX
SHEProcOEepeIKCHUS: TCIIIION3OIAIINSA,
sHeprocOeperarIre KpoIIii,
TEPMOAKKYMYJISITOPBI | T. 1.

Habmronenue siBieHui ncmapeHus

Y KOHJICHCAITUH.

Hccnenosanue mpoiiecca ucnapeHust
Pa3IUYHBIX KUIKOCTEH.

OObsicHEHUE SIBICHUIN UCTIApEHMUS]
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TerioBeIe JABUT'aTCIIN N KOHACHCAIHUN Ha OCHOBC aTOMHO-

Y 3a1UTa OKpYKaroLen MOJEKYJISIPHOTO YYCHUS.

CpebI. Ha6nronenue u o0bsicHEHHE Npouecca KUIeHus,
3aKOH COXpaHEHUS B TOM YHCJI€ 3aBUCHMOCTH TEMIIEPATypHhl

Y IIpEeBpaIlCHUs DHEPTUHU KUIICHUSA OT JaBJICHUS.

B TCIIOBBIX ITpOTIECCax Onpenenenue (M3MEpEHUE ) OTHOCUTEIBHON

BJIQYKHOCTH BO3/IyXa.
Habmronenue npoiiecca miaBiaeHus
KPUCTAJUIMYECKOTO BEIIECTBA, HAITPUMED, JIbJIA.
CpaBHEHUE NMPOLIECCOB TIJIABJICHUSA
KPUCTAJUTMYECKHUX TET U Pa3MITUCHUS

IpY HArpeBaHUU aMOP(PHBIX TEJl.
Onpenenenre (M3MEPEHKE) yICIbHOMU TEIIOTHI
TUTaBJICHUS JIbJIA.

OOBsIcCHEHUE SBICHUH TIJIABICHUS

U KPUCTAJTU3AIMHA HA OCHOBE aTOMHO-

MOJIEKYJIIPHOTO YYEHUS.
Pemenue 3aa4, CBSI3aHHBIX C BEIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI B MIPOIECCAX
TerIonepeauy MpHu IJIaBJICHUU

U KPUCTAJUTU3AINK, UCTIAPCHUHU U KOHJICHCAITUH.
AHaJIN3 CUTyallUuid MPAKTUYECKOTO MPUMEHEHUS
SIBJICHUY TIJIABJICHUS U KPUCTAITA3AIUH,
HaIrpuMep, MOJTYyYEeHUE CBEPXUUCTHIX
MaTepualioB, COJIEBas IPEJIKa U Jp.

AHanu3 paboThl U 00bSICHEHUE PUHIUIIA
JNEUCTBUS TEIJIOBOTO JIBUTATESL.




Brerauciaenne KoJInyecTBa TEIJIOTHI,
BBIJICJISIIOIIETOCS TTPY CTOPAHUU PA3JTUYHBIX
BU0B ToruiuBa, U KIIJI geurarens.
OO0cyx1eHuE KOJIOTHYECKUX TTOCIEICTBUN
WCIIOJIb30BaHUsl IBUTaTeNIeld BHYTPEHHETO
CrOpaHMsl, TEIIOBBIX U TUAPOIIEKTPOCTAHIINI

Hroro no pazaeny 28
DJIeKTprU4YecKre U MATHUTHBIE SIBJIEHUS
2.1 | DnexkTpuyeckue 7 DIIeKTpU3aLHus TEIl. Habnronenue u mpoBeieHHE ONBITOB
3apsibl. JIBa poaa 3JIEKTPUUYECKHUX 10 AJIEKTPU3ALMU TEJ TPU COMPUKOCHOBEHUH

3apspKEHHBIE Tena
U UX B3aUMOJCHCTBUS

3apsAn0B. Bzaumoperncteue
3apsKEHHBIX TEI.

3akoH KynoHa (3aBUCUMOCTh

CHJIBI B3aMMOJICHCTBUS
3apsSKEHHBIX TEJ

OT BEJIMYMHBI 3aPSI0B

Y PACCTOSIHUSI MEXKTY
TeJIaMu).
DIIEKTPUYECKOE TTOJIE.
Hanpsixkennocts
3JIEKTPUYECKOTO MOJIS.
[IpuHUKN cyneprno3uuun
BJIEKTPUYECKUX TOJIEN

(Ha KAaUECTBEHHOM YPOBHE).

Hocurenu anekrpuyeckux
3apsAI0B. DJIEMEHTapHbIN
AIEKTPUYECKUH 3apsia.

Y UHIYKLIHEN.

Habmronenne n o0bsICHEHNE B3aUMOACHCTBUS
OJTHOMMEHHO M Pa3HOMMEHHO 3apsUKCHHBIX TEJl.
OOBsicCHeHHUE NMTPUHIIKAIA JSHCTBUS JISKTPOCKOTIA.
OOBsiCHEHHUE SIBJIICHUH JICKTPU3AIINT

IIPH CONTPUKOCHOBEHUH TEJI U MHAYKITUEH

C UCITOJb30BaHUEM 3HAHUM O HOCUTEIIX
AIEKTPUUYECKUX 3aPSAI0B B BEIICCTBE.
Pacno3naBanue 1 00bsICHEHHE SIBJICHUH
ANICKTPHU3ALNN B TTIOBCEIHEBHOMN JKU3HU.
Habmronenne u o0bSICHEHHE ONBITOB,
WJUTIOCTPUPYIOIINX 3aKOH COXPaHCHUS
IJICKTPUUYECKOTO 3apsijia.

HaGronenue onbITOB 110 MOJCTHPOBAHUIO
CUJIOBBIX JIMHUH 3JICKTPUIECKOTO TIOJIS.
UccnenoBanue AeiCTBUS IEKTPUUECKOTO OIS
Ha IPOBOJIHUKYU Y JUDJICKTPUKHU
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CrpoeHnue aToma.
[IpoBogHuKM

U JUDJIEKTPUKHU. 3aKOH
COXpPaHEHMUS AJIEKTPUUECKOTO
3apsnaa

2.2

IlocTogHHBIN
BJIEKTPUYECKUN TOK

20

DIIEKTPUYECKUI TOK.

VY ci1oBus CylIeCTBOBaHHUS
3JIEKTPUYECKOTO TOKA.
HcTouHMKYN MOCTOSTHHOTO
Toka. JlencTBus
AIEKTPUYECKOTO TOKA
(TerIoBOE, XUMUUYECKOE,
MarHuTHOE).
DIIEKTPUYECKHI TOK

B )KUIKOCTSX U raszax.
DJIeKTpUYECKast UEMb.
Cwuna Toka. DIEKTpUIECKOE
HaIpsiKEHUE.
ConpotuBieHue
IIPOBOJIHHKA. Y IEJIbHOE
CONPOTHUBJICHUE BEILIECTBA.
3akoH Oma /151 ydacTka
nenu. [locnenoBarensHOE
Y MapajuieibHOE COEAMHEHNE
MIPOBOJTHUKOB.

PaboTa u MomHOCTH
ANEKTPUYECKOTO TOKA.

Habnronenue pa3nuyHbiX BUAOB IEUCTBUS
AJIEKTPUUYECKOTO TOKA U OOHAPYKEHUE ITUX
BUIOB JICUCTBHS B IOBCEIHEBHOM KU3HH.
Habmronenne BO3HUKHOBEHHUS Ta30BOI0 pa3psiaa
Y 3JIEKTPUYECKOTO TOKA B JKUJIKOCTH.

COopka 1 UCIIBITaHUE JISKTPUIECCKOH 1IeTTH
IIOCTOSIHHOTO TOKA.

N3MepeHne cuitbl TOKa aMIIEPMETPOM.
H3mepenue 351eKTpuueCcKOro HarpsiKEHUs
BOJIbTMETPOM.

[IpoBenennie u 00BICHEHUE OTBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh
BJIEKTPUYECKOTO CONMPOTUBJICHUS TPOBOJHUKA
OT €ro JUTHHBI, IJIOIA X ITOTIEPEYHOTO CEUCHUS
Y MaTepuana.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA,
MPOTEKAIOIIETO Yepe3 PEUCTOP,

OT COMPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS
Ha PE3UCTOpE.

[TpoBepka mpaBuiia CIOKEHUS HANTPSKEHU N
IIPY MOCJIEIOBATEIBHOM COEAUHEHUH JBYX
pE3UCTOPOB.
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3akon J[xoyns—JIenna.
DneKTpUUecKue Lenu

U TIoTpeOuTenu
AIIEKTPUUYECKON SHEPTHH
B ObITy. KopoTkoe
3aMbIKaHHE

[IpoBepka npaBuiia Jyisi CUIIbI TOKA

IIPU [APpaJIETBHOM COEUHEHUH PEUCTOPOB.
AHaJIN3 CUTyallU{ ITOCIEA0BATEIBHOIO U
NapajuieIbHOTO COCIMHEHUS TPOBOAHUKOB

B JIOMAIIIHUX AJIEKTPUUECKUX CETAX.

Pewenne 3a1a4 ¢ ucnoap3oBaHueM 3akoHa Oma
1 GopMyI pacyeTa JIEKTPUIECKOro
CONPOTHBJIEHUS MPHU MOCIEA0BATEILHOM

U TIapajuieIbHOM COEMHEHUHN MPOBOIHUKOB.
Onpenenenre padOTHI AIEKTPUIECKOTO TOKA,
IIPOTEKAIOLIETO YEPES PESUCTOP.

Ornpenenenre MOIHOCTH 3JIEKTPUYECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

HccnegoBaHue 3aBUCUMOCTH CUJTBI TOKA YEPE3
JAMIIOYKY OT HaNpsKEHUs Ha HEH.
Onpenenenne KII/] narpeBarens.
Uccnenosanue npeodpa3zoBaHus SHEPTUU

IIpU OIbEME T'PYy3a JIEKTPOJBUTATEIIEM.
OO0bsicHEHUE YCTPOINCTBA U MPUHITUTIA ICHUCTBUS
JIOMAIITHUX JIEKTPOHArPEBATEIHHBIX MMPUOOPOB.
OObsicHEeHNE TPUINH KOPOTKOTO 3aMBIKAHUS

Y TIPUHIIUIIA IEUCTBUS IJIABKUX
MPEAOXPAHUTEIICH.

Pemenue 3a1a4 ¢ MCMOIB30BAHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarsuTHbIC SIBIICHUS

ITocTossHHBIE MATHUTEL.
B3aumoneiictBue

HCCHCI[OB&HI/IG MAarguTHOI O BBaHMOHeﬁCTBHH
ITOCTOAHHBIX MAaI'HUTOB.
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MOCTOSIHHBIX MarHUTOB.
MaruauTHoe 1noz’e.
MarauTtHoe 1oje 3emiu

Y €r0 3HaYCHUE JIJI )KU3HU
Ha 3emie. OnbIT Dpcrena.
MarunurtHoe 1oJie
3JIEKTPUYECKOTO TOKA.
[IpumeHnenne
3JIEKTPOMArHUTOB

B TEXHHUKE. [[elicTBue
MarHUTHOTO TOJIS

Ha TPOBOJIHUK C TOKOM.
DIIEKTPOABUTATEND
MOCTOSIHHOTO TOKA.
HcnonwzoBanue
AIEKTPOJBUTATEIICH

B TEXHUYECKUX YCTPOUCTBAX
Y Ha TPAHCIIOPTE

N3ydenne MarHuTHOIO I10JIS TOCTOSTHHBIX
MarHuTOB IIPU UX 0OBETUHEHUH U Pa3/IeJICHUN.
HccnenoBanye MarHuTHOTO B3aUMOIECUCTBUSA
IIOCTOSIHHBIX MarHUTOB.

N3ydenne MarHuTHOIO I10JIS TOCTOSTHHBIX
MarHUTOB IIPU UX OOBETUHEHUH U Pa3/IeJICHUN.
IIpoBeneHue ONbITOB 110 BU3yaJIM3alUH T10JIA
IIOCTOSTHHBIX MarHuTOB.

N3yuenue sBneHNs HAMarHUIYMBaHUS
BEILECTBA.

Hccnenoanue AenCTBYS dJIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHne ONBITOB, AEMOHCTPUPYIOLIUX
3aBUCHUMOCTbD CHJIbI B3aUMOJEHCTBUS KaTyIIKN
C TOKOM Y Mar"HuTa OT CUJIbl U HAIIPABJICHUS TOKA
B KaTyIIIKE.

AHaJIN3 CUTyalni TPAaKTUYECKOTO MPUMEHEHHUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
yCTPOMCTBAX, MPOMBIIIIEHHOCTH, MEAULIUHE).
N3yyenne nercTBrst MArHUTHOIO TT0JIS

Ha IIPOBOJHUK C TOKOM.

N3yueHne nercTBUS 3JIEKTPOABUTATENS.
Nsmepenne KII/] anexTpoaBurarenbHON

YCTaHOBKH.
Pacrio3naBanue v aHanu3 pa3anyHbIX
IIPUMEHEHU N AIEKTPOABUTATEIIEN

(TpaHCOpT, OBITOBBIE YCTPOUCTBA U JIP.)
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2.4 | DnekTpoMarHuTHas
WHTyKIIHS

Onbitel @apanes. SABneHue
3IEKTPOMArHUTHOU

uHAyKknuu. [pasuiio Jlenna.

DneKTpOoreHeparop.
Crioco0bI noJtyueHus
ANEKTPUYECKON DYHEPTHH.

OnbITH IO HCCIICAOBAaHHNIO ABJICHUS
3H€KTpOMaFHHTHOﬁ HHAYKIOWH: UCCIICIOBAHNC
W3MEHECHUM 3HAYCHUS U HaIIpaBJICHUA
HHAYKIIUOHHOI'O TOKAa

DNEeKTPOCTaHIUU
Ha BO30OHOBIIIEMbBIX
HMCTOYHHUKAX YHEPTUU
Htoro no pazaeny 37
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOT'PAMME
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9 KJIACC

JIIBHYKEHHE U CIIOCOOBI
€ro OIHCaHUs

MarepuranbHas TOUKa.
Cucrema orcuera.
OTHOCHUTENBHOCTD
MEXAHUYECKOTO JIBUKCHHUS.
PaBHOMEpHOE
MPSMOJIMHEUHOE IBUKEHHUE.
HepaBnomepHoe
MPSMOJIMHEWHOE JIBUKEHHUE.
CpenHsis 1 MTHOBEHHAs
CKOpOCTH Teja Mpu
HEPABHOMEPHOM JIBUKECHUH.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHEWNHOE JBUKECHUE.
CBo0OOIHOE T1aJIEHUE.
Omnbitel ['anunes.
PaBHOMEpHOE NBUKEHNE

10 OKPY>KHOCTH.

Ilepuon u yacrora
oOpamenus. JInaeiHas

Y yTJI0BAasi CKOPOCTH.

No HaumenoBanue Komnuectso | Ilporpammuoe comepkanne | OCHOBHBIC BUJIBI ACATEIHHOCTA O0YJAIOIINXCS
n/m pa3enoB U TeM 9acoB
y4eOHOTO MpeaMeTa
Mexannyeckue siBJICHUS
1.1 | Mexanudeckoe 10 Mexanudeckoe ABMKEHUE. | AHAJIU3 U 00CYKJIEHHE Pa3INYHbIX IPUMEPOB

MEXaHUYECKOTO JIBHYKEHUSI.

OO0cy:x1eHne rpaHull IPUMEHUMOCTH MOJIENN
«MaTepuanbHas TOUKay.

Omnucanre MEXaHMYECKOTO ABIKCHUS
pazIMYHBIMU criocoOamu (ypaBHEHHE, TabIuLa,
rpaduk).

AHanN3 KU3HEHHBIX CUTYAlUH, B KOTOPBIX
MPOSIBIISIETCSI OTHOCUTEILHOCTh MEXaHUYECKOTO
JIBUOKECHUSL.

Habmroienne MexaHn4ecKoro ABMKEHUS Tefa
OTHOCHUTEJNILHO Pa3HbIX TeJl OTCUETA.
CpaBHeHUE IMyTel U TPACKTOPUN IBUKEHUS
OJTHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX
TEJ OTCUETA.

Amnanus tekcra ["anniest 00 OTHOCUTEIBHOCTH
JIBUKCHWSI; BBITTOJIHEHUE 3aJaHHI 110 TEKCTY
(CMBICIOBOE UTEHHE).

Omnpenenenre cpeaHe CKOPOCTH CKOJIbKEHUS
Opycka Wi ABMKEHHUS [IapyKa M0 HaKJIOHHON
IUIOCKOCTH.

AHanu3 u o0cyxJeHIe CII0COO0B
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LlenTpOoCcTpEeMUTENIEHOE
YCKOpEHUe

IpUOIMKEHHOTO OTIpeIeNICHUS] MTHOBEHHOM
CKOpOCTH.

Omnpenenenre CKOPOCTH PaBHOMEPHOTO
JIBUKEHUS (IIapuKa B )KUIKOCTH, MOJIETTH
AIIEKTPUYECKOTO aBTOMOOWJIS U T. II.).
Omnpenenenne myTH, IPOHAEHHOTO 3a IaHHBIHI
IPOMEXYTOK BPEMEHH, U CKOPOCTH TeJa

10 rpauKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOT'O
JBUKEHUS OT BPEMEHHU.

OO6cy:x1eHrne BO3MOXKHBIX TPUHIIATIOB
JeicTBUS TPUOOPOB, UBMEPSIOLINX CKOPOCTh
(cnuaOMETpOB).

Boruncnenue myTu 1 CKOpOCTH Npu
PaBHOYCKOPEHHOM IPSIMOJIMHEHHOM JBUKEHUN
Tena.

Ornpenenenue NpOMAECHHOTO IyTH U YCKOPEHHUS
JBYKCHHSI TeJia 10 TpaduKy 3aBUCUMOCTH
CKOPOCTH paBHOYCKOPEHHOT'O MPSMOJIMHENHOTO
JIBMKCHHSI TeJla OT BPEMEHH.

IIpogepka cunomesuvl. ecau

npU pagHOYCKOPEHHOM OBUNHCEHUU

0e3 HauaNbHOU CKOPOCMU NYMU OMHOCAMCS
KaK ps0 HeYemHulX Yucei, mo
coomeemcmeyouue nPoOMeNCymKu pemeHu
O0OUHAKOBWL.

Onpenenenue yCKOpeHus Tena

[IPU PaBHOYCKOPEHHOM JIBH>KEHUH
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110 HAKJIOHHOM IJIOCKOCTH.

N3mepenue nepuoaa 1 4acToThl 0OpaleHHs!
TeJa Mo OKPYKHOCTH.

OnpeneneHne CKOpOCTH PAaBHOMEPHOTO
JBUKEHMSI T€JIa 110 OKPYKHOCTH.

Pemenue 3ama4 Ha onpenencHue
KMHEMaTUYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO JABM)KCHUS PAa3JIMYHBIX BUJIOB.
Pacno3naBanue u npuOIMKEHHOE ONTUCAHUE
Pa3IMYHBIX BUJOB MEXAHUYECKOTO JIBHIKECHHUS
B IIPUPOJIE U TEXHUKE (Ha MpUMepax CBOOOTHO
NaJaroluX Tell, IBMKCHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEACTB U Jp.)

1.2

BzaumoneiicTBue Ten

20

ITepBeiit 3akoH HeroTOHA.
Bropoit 3akoH HproToHa.
Tperuit 3akoH HproToHa.
[IpuHIMI cyrneprno3uuuu
CHIL

Cuia ynpyroctu. 3akoH
['yka. Cuia TpeHus: cuna
TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS MMOKOS, IPYTUe BUIBI
TPEHHUSL.

Cuita TSHKECTH M 3aKOH
BCEMHPHOT'O TATOTEHMUS.

Y ckopenue cBOOOIHOTO
najeHus. /J[BuxeHue riaHer

HaOmronenue u 006CyxJI€HUE OIBITOB

C IBIDKEHUEM Tea IPH YMEHBIIICHUH BIIASTHUS
JIPYTUX TeJ, IPEMATCTBYIOMINX JIBHYKCHUIO.
Ananmus Texcrta ['anmies ¢ onmucaHueM
MBICJICHHOTO SKCTICPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITIOJTHCHHE 3aJITaHUH 110 TEKCTY (CMBICTIOBOE
YTEHUE).

OO0cyx)aeHue BO3MOKHOCTH BBITIOJTHCHUS
3aKOHA WHEPIIMH B PA3IMYHBIX CHCTEMax
OTCYeTa.

HaOmronenue u o0CykJieHHEe MEXaHUYECKUX
SIBJICHH, TTPOUCXOIAIINX B CUCTEME OTCYETa
«Tenexka» npu ee paBHOMEPHOM
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Bokpyr Connua. [lepBas
KOCMHUYECKAsI CKOPOCTb.
HeBecomMocCTh 1 ieperpy3Ku.
PaBHOBECHE MaTepuanbHOU
TOYKHU. AOCOTIOTHO TBEPIOEC
Teno. PaBHOBECUE TBEPIOTO
T€JIa C 3aKPEIJIEHHON OChIO
BpallleHud. MOMEHT CHUJIBI.
LlenTp TsKECTH

Y YCKOPEHHOM JBH>KEHUH OTHOCUTEIIBHO
KaOuHeTa (PU3UKY.

JIeiCTBHS C BEKTOPAMU CHUJI: BBITIOJIHEHUE
3aJIaHUM 110 CJIOKSHUIO U BBIYMTAHHUIO
BEKTOPOB.

Hab6nronenue w/wmm mpoBeACHUE OTBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTb YCKOPECHUS
TeJa OT IPUIIOKEHHON K HEMY CUJIbI 1 MAaCChI
Tena.

Amnanns 1 00bICHEHUE SIBICHUMN
C UCIIOJIb30BAHUCM BTOPOI'0O 3aKOHA HrroToHa.

Pemenue 3a1a4 ¢ UCIOJIb30BaHUEM BTOPOTO
3akoHa Hpl0TOHA 1 TTpaBmMIIa CIOKEHUS CHJL.
Omnpenenenue )KeCTKOCTH MPY>KUHBI.

AHanu3 cuTyanui, B KOTOPBIX Ha0JII01at0TCs
ynpyrue negopMaiiuu, u uX 00bsICHEHUE

C HCTOJIb30BaHUEM 3aKkoHa [ 'yka.

Pemenue 3a1a4 ¢ ucnosb30BaHUEM 3aKoHa ['yka.

I/ICCHGI[OBaHI/IC 3aBHUCUMOCTHU CUJIbI TPCHUA

CKOJIbKCHHA OT CHJIbI HOPMAJIBHOI'O JaBJICHUA.

OO6cyxaeHue pe3yIbTaToB UCCICIOBAHMS.
Omnpenenenue kodhuimeHTa TpeHus
CKOJIBKCHUSI.

W3mepeHue CHiIbl TPEHUS TTOKOSL.

Pemenwe 3a1a4 ¢ BCcmoabp30BaHUEM (HOPMYITBI
JUTSL CUJTBI TPEHUS CKOJIBKEHUSI.

AHaM3 IBIKEHUS TEJ TOJBKO O] JICHCTBUEM
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CHJIBI TSIKECTH — CBOOOJTHOTO MaJCHHUS.
OObsicHEHUE HE3aBUCUMOCTH YCKOPEHHUS
CBOOOTHOTO MAaJICHUsS OT MACChI Tela.

OneHka BETMYUHBI CHIIBI TATOTEHUS,
JICUCTBYIOIIEH MEXY IBYMS TEJIaMU

(mJ1g pa3HBIX Macc).

AHanu3 IBUKEHUS] HEOECHBIX Tell

MO/ ICICTBUEM CHJIbI TATOTEHUS

(c ucroap30BaHUEM JIOTIOTHUTEIBHBIX
HMCTOYHUKOB UH(GOPMAIIHH).

Peuienue 3a1a4 ¢ HCNOJIb30BAHUEM 3aKOHA
BCEMHPHOTO TATOTEHUS U (DOPMYJIBI

JUISL pacyeTa CUJIbl TSHKECTH.

AHaJIN3 OPUTMHAIBHOTO TEKCTA,
OMMCHIBAIOIIETO MPOSIBJICHUS 3aKOHA
BCEMUPHOTO TATOTEHUSI; BHIMOJHEHUE 3a/IaHUI
M0 TEKCTY (CMBICIIOBOE YTEHHUE).

Hab6mronenue u o0cyx1eHHUEe OMBITOB

10 U3MEHEHUIO Beca Teja MPU YCKOPEHHOM
JIBUKECHUH.

AHan3 ycia0BUM BO3HUKHOBEHHSI HEBECOMOCTH
U TIePErpy3KH.

Pemienue 3aga4 Ha onpeiefieHHEe Beca Tena

B PA3JIMYHBIX YCIOBHSIX.

AHanu3 cuil, AEUCTBYIOIINX Ha TEJO,
MOKOSIIEECS Ha OIOPE.

Ornpenenenue HEHTPa TAKECTH Pa3INYHbIX TEJ
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1.3.

3aKOHBI COXpPaHCHHUA

10

Nmnynec Tena. U3mMeHeHue
UMITyJIbca. VIMITYJIbC CUIIBL.
3aKOH COXpaHEHUS
uMIyabca. PeaktuBHoE
JIBUYKCHUE.

Mexanunueckas padbota

Y MOILIHOCTB. PaboTa cun
TSKECTH, YIIPYTOCTH,
TpeHus. CBSI3b SJHEPTUU

u paboTtel. [loTennuanbHas
SHEPrUs Teja, MOJIHATOrO
HaJl IOBEPXHOCTHIO 3EMJIU.
[ToTeHUMaNbHAs YHEPTUS
CXKAaTOU MPYKUHBI.
Kunernueckas sueprusi.
TeopemMa 0 KHHETUYECKOHN
DHEPI'UH. 3aKOH COXPAHEHUS
MEXaHUYECKON JHEPTUH

HaOmronenue u o0CyxkAeHUE ONBITOB,
JEMOHCTPUPYIOLIUX [Tepeiady UMITYJIbCa

IIPY B3aMMOJICVICTBUHU TEN, 3aKOH COXPaHEHUS
HUMITYJIbCA MPU a0COTIOTHO YIPYTOM

Y HEYIIPYTOM B3aUMOJICUCTBUU TEI.

AHaM3 CUTyallui B OKPYKAIOLIEH KU3HU

C MCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS
MMITYJIbCA.

Pacnio3naBaHue sIBJIIEHUS pEAKTUBHOTO
JIB>KEHUS B IPUPOJE U TEXHUKE.
[IpuMeHeHnE 3aKOHA COXPAHEHUS UMITYJIbCa
JUISL pacyeTa pe3yJibTaTOB B3aUMOJCHCTBUS TEN
(Ha mpuMepax HEeyIpyroro B3auMoJIeHCTBHUS,
YIPYIroro HEHTPAIBHOIO B3aUMOJEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OTHO U3 KOTOPBIX
HETIOABUKHO).

Pemenue 3aga4 ¢ UCIIOJIB30BAaHUEM 3aKOHA
COXpPaHEHUS UMITYJIbCA.

Omnpenenenre pabOThI CUITBI YIIPYTOCTH

IIPU OIBEME I'Py3a C UCIOJIb30BAHUEM
HEMOJIBUYKHOTO U MOABUKHOTO OJIOKOB.
N3mepenune MOIHOCTH.

N3mepenre noTeHIUAIIbHOM SJHEPTUH YIIPYTO
nehopMUPOBAHHON TIPYKUHBI.

N3Mepenre KHHETUYECKON SHEPTUU TEJIA

I10 JUIMHE TOPMO3HOTO Iy TH.
DKCIEpUMEHTAIbHOE CPABHEHUE U3MEHEHUS
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MOTECHIMAIBHOW U KHHETUYECKOUN SHEPTHIM Tela
IIPY JIBUKEHHUU IO HAKJIOHHOM TIOCKOCTH.
DKcliepuMeHTaIbHas MPOBEPKa 3aKOHA
COXPAaHEHUSI MEXaHUUYECKON YHEPTUH

py CBOOOJHOM I1aJIEHUU.

[IpumeHeHune 3ak0Ha COXpaHEHUS
MEXaHMYECKON SHEPTUH JIJIs pacyera

MOTEHINAJIbHON U KHHETUYECKON SHEPTHUM TENa.

Pemenue 3a4a4 C UCIIOJIb30BAHUEM 3aKOHA
COXpPaHCHUA MEXaHMYECKOU OHCPIun

Hroro no pazgeny

40

Mexannueckne KoJ1e0aHNs U BOJHbBI

2.1

MexaHuyeckue
KoJIcOaHUSA

7

KonebarenbHoe aBuKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHU: MePUOI,
4acToTa, aMIUIUTY/a.
Marematnieckuii u
MPY>KUHHBIN MasSTHHKH.
IIpeBpamenue sHeprun
pH KoJieOaTeIbHOM
JIBUKCHUH.

3aTyxaronue KojaeoaHus.
BrinyxieHHbIe KOJIeOaHusl.
Pe3onanc

Ha0mronenne xonedanuii o IeMCTBUEM CUIT
TSDKECTH M YIIPYTOCTH M OOHApYKEHHUE
MoA0OHBIX KOJIEOAHUH B OKPY>KAIOIIEM MUPE.
AHanu3 Koje0aHuii rpy3a Ha HUTU

1 Ha IIPYyKHUHE.

OmnpeneneHue 4acTOThl KOJI€OaHUI
MaTeMaTHYECKOTO U MPYKUHHOTO MasSTHUKOB.
HaGmronenne u 00bsICHEHNE SIBICHUS
pe30HaHca.

HccnenoBanne 3aBUCUMOCTH TIEpHOA
KOJIeOaHMI TTOIBEIIIEHHOTO K HUTH TPy3a

OT JUJIMHBI HUTH.

[IpoBepka He3aBUCHMOCTH Ieproaa KoeOaHui

rpysa, noABCIICHHOT'O K JICHTC, OT MaCChI I'py34a.

HaOmronenue u o0cyx aeHre ONbITOB,
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JEMOHCTPHUPYIOIIUX 3aBUCUMOCTD IEPHOJA
KoJ1ie0aHUH MPYKUHHOTO MasiTHUKA OT MacChl
Ipy3a U KECTKOCTHU IPYKUHBI.

[IpuMeHeHne MaTeEMaTHIECKOTO

Y IPY’KWHHOT'O MasiTHUKOB B KAYECTBE MOJEIEN

TSI OTIUCAHUSI KOJIEOAHUH B OKPYIKAIOIIEM
MHUDE.

Pemenue 3a7a4, CBA3aHHBIX C BBIYUCIICHUEM
WJIU OLIEHKOW YacTOTHI (IIeproja)
Kosie0aHui.

Hszmepenue yckopenusi c60600H020 NA0eHUs.

2.2

MexaHnueckue
BOJIHBI. 3BYK

MexaHnuyecKkre BOJIHBI.
CBoiicTBa MEXaHUYECKUX
BOJIH. [IpononbHbIe

Y TOTNEPEYHBIC BOJTHBI.
JlirHa BOJIHBI 1 CKOPOCTH €€
pacnpocTpaHeHHUS.
MexaHn4ecKre BOJTHBI

B TBEPJIOM TeJIe,
CEVCMHUYECKUE BOJIHBL.
3ByK. ' pOMKOCTB 3ByKa

1 BbIcOTa ToHA. OTpakeHue
3ByKa. MIHdpa3Byk

U yIBTPA3BYK

OOGHapyXeHHE 1 aHaJIN3 BOJHOBBIX SBJICHUI
B OKPY’KAIOIIEM MHpE.

Hab0mronenue pactipocTpaHeHUs MPOI0IbHBIX
Y TIONIEPEYHBIX BOJIH (HA MOJEIIH)

1 O0HAPY)KEHNE aHAJIOTUYHBIX BUOB BOJTH

B IpUpo/e (3BYK, BOJIHBI HA BOJIE).
Brraucnenre qJIMHBI BOJTHBI M CKOPOCTH
pacnpocTpaHEHUS 3BYKOBBIX BOJIH.
DKCIepUMEHTAIBHOE OTIPEICIICHUE TPAHUI]
YaCTOTHI CJIBIIIIMMBIX 3BYKOBBIX

KOJICOaHUH.

Hab6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa

OT YacTOTHI (B TOM YHCIIC, C UCITOIH30BaHUEM
MY3bIKaJTbHBIX UTHCTPYMEHTOB).
HaoOmronenue u 00bsICHEHUE ABJICHUS
aKyCTHYECKOTO pe30HaHCAa.
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AHanM3 OpUTHHAIBHOTO TEKCTA, IIOCBSIICHHOTO
MCIIOJB30BaHUIO 3BYKa (WM YIBTPa3BYyKa)

B TEXHUKE (IXOJIOKAIHSI, YIBTPa3BYK

B MEJIUIIMHE U JIP.); BBITIOJTHCHHE 3aJaHHIA

10 TEKCTY (CMBICIIOBOE YTCHHE)

Hroro no pazgeny

15

BJICKTPOMaFHHTHOe IMOJI€ 1 3JICEKTPOMAIrHUTHBLIC BOJIHBI

3.1 | DnekTpoMarHuTHOE 6 DJEKTPOMarHuTHOE IOJIE. [TocTpoenue paccyxaeHHii, 000CHOBBIBAIOIINUX
oJie DIEKTPOMAarHUTHBIE BOJIHBL. | B3aUMOCBA3b JJIEKTPUYECKOTO U MATHUTHOTO
Y DJICKTPOMArHUTHBIE CaoiicTBa TIOJIEH.
BOJIHBI JJIEKTPOMArHUTHBIX BOJIH. DKCIEpUMEHTAIIBHOE N3YYEHNE CBOMCTB
[IIxana 3JIeKTPOMarHUTHBIX | 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE
BOJIH. Mcrionbp3oBaHue C IOMOIIIbI0 MOOUJILHOTO TeNleoHa).
3JICKTPOMArHUTHBIX BOJIH AHanu3 peHTT€HOBCKUX CHUMKOB
JUTSl COTOBOM CBSI3H. YeJIOBEYECKOr0 OpraHmu3ma.
ONEKTPOMAarHUTHAs IPUPOJA | AHAIHM3 TEKCTOB, OMUCHIBAIOIINX TPOSIBICHUS
cBera. CKOpOCTh CBETA. AJIIEKTPOMATrHUTHOTO U3JyYEHHUS B PUPOJIE:
BonHoBBIE CBOMCTBA CBETa ’KMBBIE OPTaHU3MBbI, U3]Ty4EHUsI HEOECHBIX TEl
(cMBICTIOBOE UTEHUE).
Pacrnio3znaBanue 1 ananu3 pa3inyHbIX
IIPUMEHEHUH 3IEKTPOMATHUTHBIX BOJIH
B TEXHUKE.
M3ydeHne BOJHOBBIX CBOWCTB CBETA.
Pemenue 3anay ¢ ucnosib3oBanueM Gopmyi
JUIS1 CKOPOCTH 3JIEKTPOMATrHUTHBIX BOJIH, JIJIUHBI
BOJIHBI U 4aCTOTHI CBETA
Htoro no pazneny 6
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CBeToBbI€C ABJICHUSA

4.1

3aKOHBI
pacrpocTpaHeHUs
CBETa

JlyueBas mozienb cBera.
HcTouHuku cBera.
[TpstMmonuHeitHOE
pacrpocTpaHeHue CBeTa.
3atmenusa ComnHua u JIyHBL.
Otpaxenue ceta. [Imockoe
3epKajo. 3aKOH OTPaXKEHUs
CBETa.

[Ipenomiienune cBeta. 3aKOH
npejomiieHus ceeta. [lonHoe
BHYTPEHHEE OTPAKEHUE
ceeta. Mcnonb3oBanue
MOJIHOTO BHYTPEHHETO
OTPAXKECHUS B ONITUYECKUX
CBETOBOJIaX

Hab6nronenue onbITOB, AEMOHCTPUPYIOIIMX
SIBJICHHUE MPSMOIUHEIHHOTO
pacnpocTpaHeHHs CBETa

(BO3HMKHOBEHHE TE€HU U MOJIYTEHH),

U UX UHTEPIIPETAIHS C UCIIOJIb30BaHUEM
MOHSATHS CBETOBOIO JIy4a.

OObsicHEHUE U MOJICTTMPOBAHUE COJTHEYHOTO
Y JTJYHHOTO 3aTMEHUM.

HccnenoBanue 3aBUCUMOCTH

yTIJla OTPaKEHUS CBETOBOIO JIy4a OT yria
MaJICHUSI.

N3yuyenue cBOWCTB N300paKEHUS B INIOCKOM
3epKaje.

Hab6nronenue u 00bICHEHNE OTIBITOB

T0 MOJIYYEHHIO U300paKeHUN B BOTHYTOM

Y BBIITYKJIOM 3€pKajiax.

Hab6nronenue u 00bsiCHEHUE OTBITOB

MO MPEJOMJICHHUIO CBETA Ha TPaHULIE
Pa3JIMYHBIX CPEJl, B TOM YKCJIE ONBITOB

C TIOJIHBIM BHYTPEHHUM OTPAKCHHUEM.
HccenenoBanne 3aBUCUMOCTH yIJIa
MPEJIOMJIEHUS OT YIJIa aJeHUsl CBETOBOTO JIyya
Ha TPaHULIE «BO3yX—CTEKIIOM.
Pacrnio3HaBaHue SIBIICHUN OTPAKECHUS

Y NPEJIOMJICHHUS CBETA B TOBCEIHEBHOM
KHU3HU.
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AHanu3 1 00bSICHEHUE ABJICHUS ONITHYECKOTO
MUpaxa.

Pemenue 3a7a4 ¢ HCNOJIB30BaHUEM 3aKOHOB
OTpaXXEHUS U NMPEJIOMJIICHUS CBETA

4.2 | JIuH3bI M OITHYECKHE 6 Jlunza. Xox myyeit B munze. | [lomydyenne n3o0pakeHU ¢ TOMOIIBIO
pubOopHI OnTuueckas cuctema coOuparoIel U pacceuBaIOLIEH JIMH3.
¢dotoanmnapara, MUKpockona | Onpenenenre POKYyCHOro pacCTOSIHUS
u Teneckomna. ['na3 kak Y ONTHYECKOU CUJIBI COOMPAIOIIEH
ONTHYECKAs CUCTEMA. JIMH3BI.
bimsopykocTs AHaM3 yCTpOWCTBA U IPUHLINIIA AEHCTBUS
U JAJIIbHO30PKOCTh HEKOTOPBIX ONTUYECKUX MPHUOOPOB:
¢doToamnmapara, MUKpPOCKOIA, TEJIECKOIIA.
N3ydyeHne Moienu 1ia3a Kak ONTUYECKOU
CUCTEMBI.
AHanm3 sIBJIEHUN OJIM30PYKOCTH
U TaJIbHO30PKOCTH, IPUHLINIA IEUCTBUS
OYKOB
4.3 | Paznoxenue 6enaoro 3 Paznoxenue 6enoro cera HabGnronenue paznoxxenus 6e10oro ceeta
CBETa B CIICKTP B ciekTp. OnbiTel HpI0TOHA. | B CHIEKTD.
Clio)keHue CreKTpaIbHBIX HaOmronenue u 00bsICHEHHE OIBITOB
1BeToB. Jlucnepcus ceeta 10 MOJIYYEHHIO O€JIOTO CBETa MPH CI0KEHUH
CBETa Pa3HbIX LIBETOB.
[TpoBenenue u 0ObSICHEHHUE OTBITOB
10 BOCIIPUSATHIO [[BETA MPEIMETOB MPHU UX
HaOJIIOICHUH Yepe3 LIBETOBbIE (DUITILTPHI
(LIBETHBIE OYKH)
Wroro o pazaeny 15

60



KBanroBbie ABJIeHUA

5.1 | Ucnyckanue u OmnsiTel Pezepdopaa OO6cyxnenue 1ienmu onsIToB Pesepdopaa
MOTJIONIEHUE CBETa U TUTaHEeTapHas MOJEIb 10 UCCJIEIOBAHUIO ATOMOB, BBIIBIDKCHHE
aTOMOM atoma. Mognens aroma bopa. | rummoTe3 0 BO3MOKHBIX pe3yiIbTaTaX OMBITOB

HcnyckaHue v MOTJIOICHHE | B 3aBUCHMOCTH OT MPEATIOIAraeMoro CTpOCHHUSI

cBera aToMoM. KBaHTBHI. aTOMOB, (popMyJIMpOBaHUE BHIBO/IOB

JInHenyartele CrieKTpbI W3 PE3YJIBTATOB OIBITOB.
OO6cyxkaeHue NpOTUBOPEUNiA MIIaHETaPHON
MOJICJIA aTOMa M OCHOBAHUM TSI TUTIOTE3bI
bopa o cranimonapHbIx OpOUTaX AIEKTPOHOB.
Hab6nronenue CruionHpix U JIMHEWYaThIX
CIEKTPOB M3TyUEHHUS PA3TUIHBIX BEIICCTB.
OObsicHEHUE TUHEHYATHIX CIIEKTPOB U3ITYICHHUS

5.2 | CtpoeHre aTOMHOTO PanunoaktuBHOCTh. Anba-, | OOCyXaeHNE BO3MOKHBIX THIIOTE3 O MOJEIIAX

sapa

OeTa- U TaMMa-u3TyYeHUsI.
CtpoeHue aTOMHOTO s1pa.
Hyknonunast mogenn
aTOMHOTO sigpa. M30TomsI.
PagnoakTuBHEBIE
npespauieHus. llepuon
MOJIypaciiajia aTOMHBIX sIIep

CTPOCHHUS sIIpa.

Omnpenenenne coctasa sep 1o 3aJaHHBIM
MACCOBBIM H 3apsIIOBBIM YUCIIAM

Y 110 TTOJIOKCHHUIO B MIEPUOINICCKON CUCTEME
DIIEMEHTOB.

AHan3 U3MEHEHUS COCTaBa spa U ero
MIOJIOKEHUS B TICPUOINICCKON CHCTEME

IIPH 0-PATAOAKTHBHOCTH.

HccnemoBaHre TPEKOB 0.-4aCTHII TIO TOTOBBIM
doTtorpadusim.

OOHapy)XeHUE U U3MEPEHHUE PAIHAITTOHHOTO
(oHa ¢ MOMOIIIBIO JO3UMETPA, OIICHKA €T0
WHTCHCHBHOCTH.
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Amnann3 OMoJI0THYECKUX U3MEHEHMH,
MPOUCXOAIINX MO IEUCTBUEM
PaTUOAKTUBHBIX U3JTYUYCHUH.
Hcnonbs3oBaHue paluOaKTUBHBIX W3ITYYCHUI
B MEJIMITMHE

5.3 | Snepubie peakuuu 7 Snepnbie peakunu. 3akoHbl | Pemenue 3aga4 ¢ HCIOJIb30BaHUEM 3aKOHOB
COXPAaHEHMS 3apsAI0BOTrO COXPaHEHUS MAaCCOBBIX U 3aPS0BBIX YHUCEII
1 MacCOBOI'0O YHCEIL. Ha ONPEACIICHUE PE3YIBTATOB SACPHBIX
DHeprus CBA3U aTOMHBIX pEeaKuuii; aHAJIA3 BO3MOKHOCTH
anep. CBsA3p Macchl VI HEBO3MOXXHOCTH SIIEPHON PEaKIIMH.
v oHepruM. Peakimu cuHTe3a | OneHKa SHEPTUH CBSI3H SIIIEP C UCTIONH30BAHHEM
u fenenus sauep. Mcrounuku | opmynsl DiiHIITEHHA.
sHepruu CoJHIa U 3BE3 1. OOcykneHne NEPCIEKTUB UCTIOIb30BAHNUS
SnepHas sHepreTuka. YIPABJISIEMOT0 TEPMOSAEPHOTO CHHTE3A.
JencTBus paqnoakTuBHBIX | OOCYKIeHNE MPEUMYIIECTB U SKOJOTHIECKIX
W3JIy4YCHUHN HA )KUBbIC npo0JieM, CBSI3aHHBIX C SIIEPHON SHEPTEeTUKOM
OpPTraHU3MBI

Htoro no pazgeny 17

IHoBTOpHUTEJIHbHO-0000 AN MOTYJIb

[loBTOpEHME 9 CucremaTuzanus Brinmonnenmne yueOHbIX 3aJaHU, TPEOYIOIINX

u 00001eHne
coJiep KaHus Kypca
dbusuku 3a 7-9 Kacchl

1 00001IIeHHE TPEAMETHOTO
COJICPKaHUs U OIbITA
JCSTEbHOCTH,
IPUOOPETEHHOTO

IIPH U3YYECHUHU BCETO Kypca
(u3UKH OCHOBHOTO O0IIIETO
oOpa3oBaHMUs.

JIEMOHCTPAILMN KOMIIETEHTHOCTEM,
XapaKTEPU3YIOLINX €CTECTBEHHOHAYYHYIO
TPaMOTHOCTB:

— MPUMEHEHUS MMOJYYEHHBIX 3HAHUM

JUJIs HAYYHOT'O OOBSICHEHUS (PU3UUECKUX
SIBJICHUW B OKPY>KAFOLIEW ITPUPO/IE,

B IIOBCEJIHEBHOM >KU3HU U BLISABJICHUS
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[TonroToBKa K OCHOBHOMY
rOCyJapCTBEHHOMY
9K3aMeHy 10 (pr3HKe

TUTSE 00YJaroIIHuXCs,
BBIOPABIIMX ATOT YUCOHBIM
npeaMeT

(bU3UYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTH;

— IPUMEHEHUS] OCBOCHHBIX
AKCIIEPUMEHTATIBLHBIX YMEHUN

JUTSl UCCrieIOBaHMsl (PU3UYECKUX SIBIICHUH,

B TOM YHCJIE JJIsl IPOBEPKHU TUIIOTE3

Y BBISIBJICHUS 3aKOHOMEPHOCTEH.

Pelienue pacueTHbIX 3a/1a4, B TOM YHUCTIE
MPENoIaralouX UCIOIb30BaHNE PU3NUECKUX
MojieJiel 1 OCHOBaHHBIX Ha COJIEP KaHUU
Pa3JIMYHBIX Pa3AEIOB Kypca (QU3UKH.
BrlnonHeHue 1 3aiuTa rpynmnoBbIX

WM MHAWBUIYTbHBIX TIPOEKTOB, CBA3aHHBIX
C coJiep KaHueM Kypca pu3uku

Hroro no pazaeny 9
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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