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IHHOACHUTEJIBHAS 3AIIMCKA

[IporpamMmMa o ¢u3uke Ha ypoBHE OCHOBHOTO 0OIIEro 0Opa30BaHUsl COCTAaBICHA Ha OCHOBE MOJOXKEHUH 1
TpeOOBaHUI K pe3yiabTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOH 00pa3oBaTeNbHOW MPOTrpaMMBbl,
npencrasieHHbx B PI'OC 00O, a Taxxke ¢ yu€ToMm QenepaibHol paboueii mporpaMMbl BociuTanus U Konnenuuu
npernojaBanus yaeOHoro npeamera «DusnKay.

Conepxanue mporpaMMsl o (pu3nKe HalpaBiIeHO Ha (OPMHPOBAHHE €CTECTBEHHOHAYYHOH I'paMOTHOCTU
00yJarmuxcsi ¥ OpraHu3alfio H3y4YeHUs (QHU3MKH Ha AEATEIIbHOCTHOH oOcHOBe. B mporpamme mo dQusmke
YUUTBHIBAIOTCS BO3MOXHOCTH yudeOHoro mpeamera B peaimsauuu TpeboBanuii ®I'OC OOO k miaHupyeMbIM
JUYHOCTHBIM U METaIlpeIMETHBIM pe3yibTaTaM OOyUeHHs, a TAK:KE MEXKIIPEIMETHBIE CBSA3U €CTECTBEHHOHAYIHBIX
y4eOHBIX IPEIMETOB HA YPOBHE OCHOBHOTO OOIIET0 00pa30oBaHusl.

Hudposast naboparopusi Llentpa «Touka pocTa» KapaUHAIBHBIM 00pa3oM H3MEHSET METOIWKY U
coJiep)KaHUE JKCIEPHUMEHTAJIbHOM JEATEIbHOCTH W IOMOTaeT BBICTPOMTH 0OpPa30BaTENbHBIA Tpolecc B
WHHOBAllMOHHOM Kitoue. LIuMpokuili cHekTp UUQPOBBIX AAaTYMKOB IMO3BOJSIET YYallUMCS 3HAKOMHTBCS C
napamerpamMu (U3NYECKOT0 KCIIEPUMEHTa HE TOJBKO Ha KAa4eCTBEHHOM, HO M Ha KOJMYECTBEHHOM ypoBHe. C
noMomplo 1UQpoBoi Ta0OpPATOPUU MOXKHO TPOBOJUTH JUIMTEIBHBIA OKCIEPUMEHT JdaXe B OTCYTCTBUH
sKcHiepuMeHTaropa. [Ipu 5TomM u3MepsieMble JaHHBIE U PE3YJIbTaThl UX 00paboTKH 0TOOPAKAIOTCS HETTOCPEICTBEHHO
Ha 3KpaHe KOMIIbIOTepa.

Ob6opynoBanue Llentpa «Touka pocTa» MO3BONAET MPOBOIUTH (POHTANbHBIE JAOOpaTOpHBIE PaOOTHI:
Omnpenensrts LeHy AeJICHUS H3MEPHUTENIbHOTO pubopa. M3mepsaTs pa3mepsl Manbix Ted. M3mepsaTs Maccy Tena Ha
pBIYaXKHBIX Becax. M3MmepsTh o0beM Tena. OmpenensTh IUIOTHOCTh TBEPJOrO BEIIESCTBA. BBIICHATH yCIOBHUS
paBHoBecusd porara. Onpenenats KITJI mpu noabeme o HakIOHHON T1ockocTH. CpaBHUBATh KOJTUYECTBO TETIOTHI
P CMELIMBAaHUH BOJIbI pa3HOl TemnepaTypbl. I3MepsTh yAenbHy0 TEIIOEMKOCTh TBEPIOro Tena. M3yyaTs 3aKoHBI
OTpa)KEeHUs CBETAa.

[IporpaMma 10 (u3MKe yCTaHABIMBACT pacIlpeleiCHue Y4eOHOro Marepuaia Mo rojam o0ydeHus (1o
KJlaccaMm), TpeuiaraeT MPUMEPHYIO0 TIOCIEOBATENbHOCTh HM3Y4YEHHsS TEM, OCHOBAHHYIO Ha JIOTMKE pa3BUTHUS
MPEMETHOTO COIEP)KaHMS U YUETEe BO3PACTHBIX OCOOCHHOCTEH 00yUJaromInXCsl.

[IporpammMa no ¢usuke pa3paboTaHa ¢ IENbI0 OKa3aHUS METOAWYECKOH IMOMOIIM YYUTEII0 B CO3JaHHU
paboueii mporpaMMsel IO y4eOHOMY TIPEAMETY.

Ousuka SBISETCS CHCTEMOOOPA3yIONIMM JUIsl €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB, IMOCKOIBKY
(M3MYECKUE 3aKOHBI JIGKAT B OCHOBE IPOIIECCOB M SBJICHUM, M3ydyaeMbIX XUMHEH, OUOJIOTHEH, aCTpPOHOMUCH U
¢duznyeckoii reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO KApTHHY MHpa, MPEIOCTaBIsIeT Hanboee sICHbIC
00pa3iibl MPUMEHEHUS HAYYHOTO METO/Ia TTO3HAHUS, TO €CTh CII0c00a MOIyYeHHs JOCTOBEPHBIX 3HAHUM O MUpE.

OnHa w3 TiHaBHBIX 337a4 (uznyeckoro oOpa3oBaHUsl B CTPYKType oOIIero oOpa3oBaHUs COCTOUT B
(hopMHpOBaHNH €CTECTBEHHOHAYYHOH IrPaMOTHOCTH U MHTEpeca K HayKe Y O0y4atolIiXCsl.

Uzyuenne ¢u3uku Ha 0a30BOM YpOBHE NPEAINONIATAET OBJIAJACHUE CIECIYIONIMMH KOMIIETCHTHOCTSIMH,
XapaKTepU3YyIOIUMHI €CTECTBEHHOHAYYHYIO TPaMOTHOCTD:

® Hay4YHO OOBSCHSATH SIBJIICHUS,
®  OIIEHMBAThH M MOHUMATh OCOOCHHOCTH HAYYHOTO MUCCIIEOBAHUS;
®  UHTEPIPETHUPOBATH JaHHBIEC M HCITOJIF30BATh HAYYHbIE JOKA3aTEIBCTBA [ TTOTyYEHHUS BBIBOOB.
Henu wu3ydenus (U3MKK Ha YPOBHE OCHOBHOTO o0O0IIero oOpa3oBaHus onpesaeiieHbl B KoHmeniuu
npenojaBanus ydeOHOro mpeamera «®dusnmka» B 00pa3oBaTeNbHBIX oOpraHuzanusx Poccuiickoii deneparum,
peanm3ylonMx  OCHOBHBIE — 00IIeoOpa3oBaTeNlbHbIE NPOTpaMMbl,  yTBEpXAEHHON pernenuem  Kosernu
MunuctepcTBa pocsemieHust Poccuiickoit @eneparun (mpotokon ot 3 mekadpst 2019 r. Ne [1K48H).
Lenu uzyyenns pusuku:
® MpHOOpETeHUEe WHTEepeca M CTPEMIICHHs 00yJaroIIUXCsl K HAyYHOMY U3y4YEHHIO TPUPOJIbI, Pa3BUTHE UX
WHTEIJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEI;

® pa3BUTHE TNPEJACTABICHUA O HAYYHOM METOje TMO3HaHUS W (OPMHPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOIIIEHUS K OKPY’KAIOUIUM SBIICHUSIM;

e (opMHpOBaHHE HAyYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa H3y4YCHHs OCHOB CTPOCHHS MATEepHH U
(yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

e (opMupoBaHHE TPEICTABICHUN O POIM (DPU3UKHU JUTS PA3BUTHUS JPYTUX €CTECTBCHHBIX HAYK, TEXHUKH U
TEXHOJIOTHI;

®  pa3BUTHE NPEACTABICHHIA O BO3MOXKHBIX chepax Oyayiieit mpohecCHOHAIbHOM NeATSIIBHOCTH, CBSI3aHHON

¢ (H3HUKOH, MOJrOTOBKA K JIAIbHEHIIIEMY 00yUCHHIO B 3TOM HAIPaBJICHHH.

JocTmxeHne OJTUX IMened mporpamMMmbl No (U3MKE HA YPOBHE OCHOBHOTO OOIIEro 0o0pa3oBaHHUs
o0ecrnednBaeTcs pelieHrneM CleAyonx 3a1ay:



e TpuobpeTeHHe 3HAHUH O JUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHHMYECKUX, TETIOBBIX, JIEKTPUIECKHUX,
MarHUTHBIX ¥ KBAaHTOBBIX SIBICHUSX;
® MpHOOpETeHUEe YMEHHI OMIMCHIBATH U OOBICHATH (PU3UUECKUE SBICHUS C UCTIONL30BAHUEM TIOTYYCHHBIX
3HAHWIA;
® OCBOEHHE METOJIOB PEIICHHs MMPOCTEHINX PacUETHRIX 3a7]ad C WCIOIB30BaHNEM (DU3HUECKUX MOJIENEH,
TBOPYECKUX U IPAKTHUKOOPUEHTHPOBAHHBIX 337144,
e pa3BUTHE YMEHHWH HaOIIOAaTh MPUPOJHBIE SBICHUS W BBITIONHATH OIBITHI, JJAOOpPATOpHBIE PAadOTHI U
SKCIIEPUMEHTAIbHBIE HCCIIEOBAHUS C FICTIONb30BaHNEM H3MEPUTENBHBIX IPUOOPOB;
e ocBOcHHE TPHUEMOB paboTHl ¢ WHPOpMaImed (HU3UMIECKOro COAEp)KaHWs, BKIIOYAas HWHGOPMAIHIO O
COBpPEMEHHBIX JOCTHKCHUAX (PU3NKH, aHATH3 H KPUTHUECKOE OIICHMBAHNE WHPOPMAIIHH;
® 3HAKOMCTBO cO cepamu mpodecCHOHATHFHON AESITENFHOCTH, CBI3aHHBIMU C (PU3UKOM, 1 COBPEMEHHBIMHU
TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTIKEHUAX (PH3MUECKOil HAyKH.
Ha m3yuenne ¢usuku (6a30BbIil ypOBEHB) Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs OTBOAUTCS 238 4acoB:
B 7 kimacce — 68 gacoB (2 Jaca B Hezemo), B 8 kiacce — 68 gacos (2 gaca B Hezenmo), B 9 kimacce — 102 gaca (3 gaca
B HEJIEIIO).

[Ipennaraemsiii B mporpamme 1o (U3MKE TMEpedeHb JIaOOpaTOpHbIX padOT M ONBITOB HOCHUT
PEKOMEHATeNbHbBII XapakTep, Y4uTelb AeaeT BBIOOP MpOBeAeHUs JabopaTOpHBIX pabOT U OMBITOB C yYETOM
WHAWBUAYAIBHBIX 0COOCHHOCTEH 00y4aromuxcs, CIMCKa 3KCIIEPUMEHTANBHBIX 3aaHui, IpeAaraeMblX B paMKax
OCHOBHOT'0 T'OCYAAapCTBEHHOI'0 3K3aMeHa 110 (hu3uKe.

COJEPXAHUE OBYYEHUSA
7 KJIACC

Pazpnen 1. ®uszuka u e€ poJib B NO3HAHUHN OKPYKAIOLIEro MUpa.

duzuka — Hayka O npupone. SBieHus npupoabl. PU3NUECKUE SBICHHUSA: MEXaHHUUYECKHE, TEIJIOBBIE,
3JIEKTPUYIECKHE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

@dusnyeckne BenuuuHbl. M3Mmepenune ¢usnueckux BennuuH. Pusnveckue npudopsl. IlorpemHocts
n3MepeHni. MexIyHapoaHas CUCTeMa SIUHHLI.

Kak ¢usuka u npyrue ecTecTBEHHbIE HAyKH W3y4yaroT HNpupoay. EcTecTBeHHOHAy4HBIM METOJ MMO3HAHMS:
HaOJroeHNe, MOCTAaHOBKA HAyYHOTO BONPOCA, BBIABIKEHHE THIIOTE3, IKCIEPHUMEHT [0 IPOBEPKE THIOTES,
o0bsicHeHne HaOmogaeMoro siBineHus. Onucanue GU3NYEeCKUX SBICHUH ¢ TOMOLIBIO MOJIEIICH.

Jemoncmpayuu.

1. MexaHu4yeckue, TEIUIOBbIE, YJICKTPUUECKHE, MAarHUTHBIE, CBETOBBIC SIBJICHUSL.

2. ®wusznueckue NpuOOPHI U NpoLEAYpa NPSIMBIX U3MEPEHNUN aHATIOTOBBIM U U(PPOBBIM PUOOPOM.

Jlabopamopnvle padbomut u onvimol.

Omnpenenenue LEHBI SICHUS Kbl K3MEPUTEIBHOTO prubdopa.

Wzmepenue paccTosHUMA.

Wzmepenne 00bEMa JKUAKOCTH U TBEPIOTO TeTIA.

Omnpenenenue pa3sMepoB MajlbIX TeEJl.

Wzmepenue TemnepaTypbl IPH TOMOILH KUIKOCTHOTO TEPMOMETPA U 1aTUHMKA TEMIIEPaTyphbl.
[IpoBenenne wucciienoBaHus MO MPOBEPKE THIIOTE3bl: JAIBHOCTh IMONETa IIApUKa, IYIIEHHOTO
TOPHU30HTAJIBHO, TEM OOJIbIIE, YeM OOJIbIIE BHICOTA MYCKa.

Paspea 2. [lepBoHavyanbHbIe CBeIeHUS 0 CTPOEHHUH BelllecTBa.

CrpoeHue BelecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl. ONBITHL, OKa3bIBAIOIINE JUCKPETHOE CTPOCHHE
BEIIECTBA.

JBmwxenne yactul BeuiectBa. CBA3b CKOPOCTH ABIKEHUS YACTHL C TEMIIEpaTypoil. BpoyHoBCcKoe nBMKEHHE,
muddysus. BsaumoneiicTBue yacTull BelecTBa: NPUTSHKEHUE U OTTaJIKUBaHHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOCHHE Ta30B, JKUAKOCTEH M TBEPABIX (KPUCTAJUIMYECKHX) Ted.
B3anMocBA3p MeXIy CBOHCTBaMH BEILECTB B PA3HBIX arperaTHbIX COCTOSHHUSAX M HMX aTOMHOMOJIEKYJISIPHBIM
crpoeHueM. OcoOEHHOCTH arperaTHbIX COCTOSIHUI BOJIBL.

Jemoncmpanuu.

1. HabGnronenne OpOyHOBCKOTO IBHKCHUSI.

2. Habmonenue nuddysun.

3. HaGmonenue siBneHui, OO BSICHAIOUINXCS MPUTSHKEHUEM WM OTTAJIKUBAHUEM YacTHIl BEIIECTBA.

Jlabopamopuvie pabomut u onvimol.

oukwneE



1. OrueHka quaMeTpa aToMa METOJOM PSIOB (C UCIOIb30BaHHEM (GoTorpaduii).

2.  OMmpITH 110 HAOTIOEHUIO TEMIIOBOTO PACIIMPEHUS Ta30B.

3. OnsITH 110 OOHAPYKEHUIO IEHCTBHS CUII MOJIEKYJISIPHOTO TIPUTKEHHUSL.

Pazgen 3. /IBu:keHue U B3auMo/ieiicTBHE TeJl.

Mexanndeckoe aBKeHHe. PaBHOMepHOE U HepaBHOMepHOe ABIKeHne. CkopocTs. CpemHsisi CKOPOCTh MPH
HEPaBHOMEPHOM JIBIKEHHH. PacdéTr myTH 1 BpeMeHH JBUKCHU.

SBnenvie nHepuuy. 3aKOH HHEPIMH. B3anmo ieficTBre Ten Kak MpruIuHa U3MEHEHHSI CKOPOCTH JIBHKESHHS TEIT.
Macca kak Mepa nHepTHOCTH Tena. [ImoTHoCT BemecTBa. CBSI3b MIIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHHIIC
0o0BEMa BelecTBa.

Cuna kak xapakTepucThKa B3anMonehcTBus Ten. Cuia ympyroctd M 3akoH ['yka. M3mepeHme cuibl ¢
MTOMOIIBI0 TUHAMOMETpA. SIBIIeHNe TATOTeHHS M cwia TsokecTH. Cuila TSHKECTH Ha APYTruX IulaHeTax. Bec tena.
HesecomocTs. CnojkeHne cuil, HanpaBIeHHBIX 110 OHOW mpsiMoi. PaBHOmelcTBytomas cwi. Cuna Tpenus. Tpenue
CKOJIBXXEHHSI U TPEHHUE TTOKOs. TpeHne B IpUpoJie U TEXHUKE.

Hemoncmpayuu.

HaOmoienne MexaHMYECKOTO JBMYKCHUS Tella.
N3mepenne cKopoCTH MPSIMOJIMHEUHOTO JBUKCHUSL.
Habmonenme aBieHus] HHEPIIHH.
HaOmoienne n3aMeHeHns: CKOPOCTH TIPY B3aNMOIEHCTBHUH TEI.
CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TE.
CrnosxeHue cvil, HalpaBJIEHHBIX MO OJHOM MPSIMOM.
JIaﬂopamopubw padomovl u onvimol.
1. Ompenenenrie CKOPOCTH PaBHOMEPHOTO ABIKEHUS (MIApUKa B JKUAKOCTH, MOICITH JIEKTPHYECKOTO
aBTOMOOMJIS M Tak Jajiee).
2. OmpeneneHue cpenHei CKOPOCTH CKOJBKEHUS OpycKa WM [IapyKa M0 HAaKJIOHHOM MIIOCKOCTH.
Onpenenenne MIOTHOCTH TBEPIOTO TENA.
4. OMBITHI, NEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTshkeHus (Aeopmamnuu) MpYKUHBI OT TPUIOKEHHOM
CHUTBI.
5. OnbITE, JAEMOHCTPUPYIONINE 3aBUCUMOCTh CHIIBI TPEHHUS CKOJBKEHHS OT Beca Tella M XapakTepa
COTIPUKACAIOIINXCS TTOBEPXHOCTEH.

Paszpnen 4. /laBienne TBEPABIX TeJl, :KUAKOCTEH U ra3os.

Jasnenne. CriocoObl yMEHBIIEHYSI U YBEITMUEHUS aBieHus. J[apneHue raza. 3aBUCMOCTb JIABJICHHS Ta3a OT
o0Bb€Ma, Temmeparypbl. llepemava maBneHwst TBEPABIMH TellaMH, >KHIKOCTSIMH W ra3amu. 3akoH llackans.
[THeBMaTHYeckne MalIWHBI. 3aBUCHMOCTH JABJICHUS JKUAKOCTH OT TIIyOHWHBI. [WapocTaTHYecKkWid mmapajioKc.
Coobmraromuecs cocysl. [ uapaBimueckue MeXaHU3MBI.

Atmocdepa 3emnu u atMochepHoe maBineHue. [IpUUuHBI CyIIECTBOBaHUS BO3IYIIHONW OOOJNOYKHA 3eMITH.
Omnsit Toppuuennu. M3mepenne atmMochepHOro naBieHns. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS OT BHICOTHI HAJl
ypoBHeM Mopst. [Ipubopsr s n3mMeperus atMmochepHOro JaBIeHUS.

JeiicTBUE XKMIKOCTH M Ta3a Ha MOTPYXKEHHOE B HMX Tesi0. BrITankuparomas (apxumenoBa) cuia. 3aKoH
Apxumena. [InaBanue Ten. Bo3nyxomnnaBanue.

Jemoncmpayuu.
3aBHCHUMOCTD JaBJICHHS T'a3a OT TEMIIEPaTypHlI.

[lepenaua naBneHus >KUAKOCTHIO U TA30M.

Coobuaronyecs: CoCybl.

I'unpasnngeckuii mpecc.

[IposiBeHne aelcTBUSI AaTMOC(EPHOTO TaBICHHS.

3aBHCHUMOCTD BBITAIKHBAIOLICH CHIIBI OT 00BEMA NOTPYKEHHOM YaCTH TeJla M TUIOTHOCTH JKUAKOCTH.

PaBeHCTBO BBITAJIKMBAIOLIEH CHIIBI BECY BBITECHEHHO XKHIKOCTH.

VYcnoBue miuaBaHus TeN: IJIABaHWE MIIM NOTPYXKEHHE TeJl B 3aBUCUMOCTH OT COOTHOILIEHHS IUIOTHOCTEH

TeNna ¥ KHUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnemoBaHue 3aBHCUMOCTH Beca TeJla B BOjI€ OT 00b&Ma MOrpy>KEHHOH B )KUIKOCTh YacTH TeJa.

2. OmnpeneneHue BHITAKUBAIOIIEH CHIIBI, AEUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B KHUIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOLIECH CHIIBI, IEHCTBYIOLICH Ha TEJIO B XKHUIKOCTH, OT MacChl Tela.

4. OmpbIThl, JEMOHCTPUPYIOIINE 3aBUCHMOCTD BHITANKHBAIOLICH CHIIBI, AEHCTBYIOIICH Ha TEJNO B JKUAKOCTH,
0T 00bEMa MOrpy:KEHHOH B KHUIKOCTH YACTU TeJla U OT IVIOTHOCTHU >KUAKOCTH.

5. KoHcTtpynpoBaHue apeoMeTpa WM KOHCTPYHPOBAHHE JIOAKH U ONpeAeieHue e€ rpy30mno bEMHOCTH.

Pasneu 5. PaGora m MoIHOCTE. JDHeprus.

SIS
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Mexanndeckas padota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: phIYar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio paBHOBecusi peruara. llpumMeHenue
TpaBujIa paBHOBECHS phldara K OJIOKy. «3osoToe mpaBuiio» MexaHukd. KIIJ[ mpocTeix mMexanuszMoB. IIpocTbie
MEXaHHU3MBI B OBITY M TEXHHKE.

Mexanndeckass dHeprus. KuHeTmdeckas © TOTeHIMaiNbHas »dHeprus. llpeBpamenue omHOTO BHIA
MEXaHWYECKOW YHEPTHH B APYroi. 3aKOH COXPAaHEHHUS SJHEPTUN B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepbl MPOCTHIX MEXAHMU3MOB.

Jlabopamopnvie padbomot u onvimol.

1. Ompenenenvie paOOTHI CHJIBI TPEHUS TPH PABHOMEPHOM JABIDKEHHH Tela [0 TOPU3OHTAIBHOU

MTOBEPXHOCTH.

2. MHccnepgoBaHue yCIOBHI paBHOBECHUS pblyara.
N3mepenne KIIJ] HakJIOHHON MIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOM SHEPIUH.

w

8 KVIACC

Pasznen 6. TensioBble iBJIeHHS.

OCHOBHBIE TTOJIOKEHUST MOJIEKYIISIPHO-KHHETHIECKON TEOpHUH CTPOSHHS BemecTBa. Macca 1 pa3Mepsl aTOMOB
1 MoJeKyJl. OTBITH, OATBEPKIAIOIIIE OCHOBHBIC MTOJIOKEHUS MOJIEKYIIIPHOKHHETHYECKON TEOPHUH.

Monenu TBEPIOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUN BemiecTBa. Kpucrammmieckre U aMmopdHBIE Tema.
OObscHEHHE CBOMCTB Ta30B, JKUIAKOCTEH M TBEPIABIX TET HA OCHOBE MOJOXEHHWHA MOJEKYJSIPHO-KHHETHYECKOU
Teopun. CMadnMBaHUe W KaMWJUPHBIE SBICHUA. TeIuioBoe paciiupeHne 1 CxaThe.

Temnepatypa. CBs3p TeMIlepaTypbl CO CKOPOCTBHIO TEIIOBOTO JBMKCHHS YACTHII. BHYTpEeHHSS SHEprws.
CriocoObl M3MEHEeHHsT BHYTPEHHEH OSHEpruu: TeIuionepefada W coBeplieHue paboTel. Bumsr Temmomepemadvm:
TETUIONPOBOTHOCTD, KOHBEKITHUS, H3ITydeHHE.

KonmuecTBO TemmoTel. YaenbHas TEIUIOEMKOCTH BeIIECTBA. TeIIOOOMEH M TEIUIOBOE PaBHOBECHE.
VYpaBaeHue TemnoBoro Oananca. [lmaBieHwe W OTBepjeBaHHE KPUCTAJUIMYECKUX BEIIECTB. Y IENbHAS TEIUIOTA
maBneHus. [lapooOpazoBanne m koHneHcanwus. VMcnmapenuwe. KumeHue. YnuenpHas Teruiota mapooOpa3oBaHWSL.
3aBUCHMOCTH TEMITEPATyPhl KUIIEHUS OT aTMOC(HEPHOTO JIaBIICHMS.

BrnaxxaocTs Bo3myxa.

DHeprus TOIUIHBA. Y IeTbHAs TEIUIOTa CTOPAHUS.

[purnumner pabotsl TermoBeix aeurarenein KIIJ| Temmosoro apuratens. TemoBele NBHTATeNH W 3aluTa
OKpY>KaroIeH cpepl.

3aK0H COXpaHEHUs U MPEBPAICHHUS YHEPTHH B TEIUIOBBIX ITPOIIECCaX.

Jemoncmpayuu.

Habmonenne 6poyHOBCKOTO JIBUKEHHS.
Habnronenue auddysun.
HaOmonienue sBieHui cMauMBaHUs U KaNWIUISPHBIX SBICHUH.
HaOiroieHue TerioBoro pacmpeHus Tell.
W3meHeHue naBneHus ra3a npu u3MEeHEHUH 00bEMa U HAarpeBaHUH WITH OXJIXKICHUU.
[IpaBuna uzMepeHus: TEMIEPATYPHIL.
Buasl Teronepenayu.
OxJtakIeHUe MPH COBEPILICHUN PaOOTEHI.
Harpesanue npu coBepiuieHr# pabOTH BHEITHUMU CHJIAMH.
. CpaBHEeHUE TEIIOEMKOCTEH pa3IMYHBIX BEIIECTB.
. HaGmrogeHre KUmeHus:.
. HaGnronenue mocTosiHCTBA TeMITEpaTyphl MPH TIABICHUH.
13. Mopenu TEeImIOBEIX ABUraTEIEH.
Jlabopamopuvie pabomul u onvimol.
OnBITHI IO OOHAPYKEHUIO JIEHCTBYS CHUJI MOJICKYJISIPHOTO MTPUTSKEHHUSL.
OMNBITH IO BRIPAIIMBAHUIO KPUCTAIIOB TOBAPCHHOM COJIM WIIM caxapa.
OnBITHI IO HAOITIOIEHUIO TEIJIOBOTO PACIIMPEHHS T'a30B, KUAKOCTEH U TBEPBIX TEJ.
Onpenenenne NaBIcHAUS BO3yXa B OAJUTOHE HIMPUIIA.
OnbITE, JAEMOHCTPUPYIONIAE 3aBUCHUMOCThH JIABJICHHS BO3AyXa OT €ro o0bEéMa M HArpeBaHHs WA
OXJIQXKICHMSL.
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6. IIpoBepka rumoTe3sl JTUHESHHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH B TEPMOMETPHUICCKON TPyOKe
OT TEMIIEPATYPBHI.
7. HabumtoneHue n3MeHeHusl BHyTPEHHEH SHEPruy Tella B pe3yJbTaTe TeIlonepesadd u padboThl BHELITHUX
CHIL
8. MHccnenoBaHue sIBICHHS TEIIOOOMEHA IIPH CMEITHBAHUN XOJIOIHON M ropsiueii BOMIHI.
9. OrmpeneneHne KOIUYECTBA TEIJIOTHI, OIY4YE€HHOTO BOJON IPHU TEIII00OMEHE C HarpeThIM METAJUINIECKUM
LWIHHIPOM.
10. Ompenenenre yenbHON TEIDIOEMKOCTH BEIIECTBA.
11. MccnenoBanue mpoiiecca ucrapeHus.
12. Omnpenenenrie OTHOCUTEIHHOHN BIAXXHOCTH BO3IyXa.
13. Onpezenenne yAeIbHOM TEIIIOTH! IUIABICHUS JbJA.
Paznen 7. daekTpuyeckne 1 MAarHUTHbBIE SIBJIEHUS.
OnexTpu3anus Tell. J[Ba poma seKTpudeckux 3apsaoB. BanMopaelicTBue 3apsokeHHBIX Ten. 3akoH Kymona
(3aBHCHMOCTb CHJIBI B3aUMOJCHCTBUS 3apSHKEHHBIX TEJl OT BEJTMUYUHBI 3aPsI0B U PACCTOSIHUA MEKAY TEIaMu).
Onextprudeckoe none. Hanpsok€HHOCTE aneKkTpudeckoro mois. IIpuHoum cynepno3unuy 3MeKTpUYeCKUX
mmosielt (Ha Ka4eCTBEHHOM YPOBHE).
Hocurenu snekTpuyeckux 3apsiioB. NeMEeHTapHbIN anekTpudeckuil 3apsan. Ctpoenue aroma. [IpoBogHUKY U
JUDIIEKTPUKH. 3aKOH COXPAaHEHUS dJEKTPHUYECKOTO 3apsifia.
ONEKTPUYECKUN TOK. YCIOBHUSl CYIIECTBOBAHMS AJIEKTPHUYECKOrO0 TOKA. VICTOYHMKM NOCTOSHHOTO TOKA.
JleficTBHS AIIEKTPUIECKOTO TOKa (TEIIOBOE, XUMHUYECKOE, MAaTHUTHOE). DIIEKTPHUECKUH TOK B KHUAKOCTSIX U Tazax.
Onektpuyeckas 1enb. Cuia Toka. DIeKTpuyeckoe HampsbkeHue. CONpOTHUBICHHUE MPOBOJHUKA. Y ACIBHOE
COTIPOTUBJICHHE BemlecTBa. 3akoH OMa misg ydacTka nend. IlocrmemoBaTenbHOE M MapaulebHOE COECIUHEHHE
MIPOBOIHUKOB.
Pabora 1 MomHOCTE AMEKTpUYECKOTo ToKa. 3akoH J[koyns—JIeHma. DmekTpuueckre Menu U MOTPeOnTeN
ANeKTpUIecKoi 3Hepruu B ObITy. KopoTkoe 3ambIkaHue.
IlocTrosiHHBIE MarHUTHIL. B3anMoelicTBIE MOCTOSTHHBIX MATHUTOB. MarauTHoe nosie. MarauTHoe nosie 3eMiu
W €ro 3HaueHwe Ui KU3HU Ha 3emie. OmbelT Opctena. MarHuTHOE moje 3IeKTpHYecKoro Toka. IIpumenenne
3JIEKTPOMArHUTOB B TEXHUKE. J[€iCTBME MAarHUTHOIO MOJISI HA IPOBOJHHK C TOKOM. DJIEKTPOABUTATENb IIOCTOSHHOTO
ToKa. Vcrionb30BaHuE 3IEKTPOABUraTENIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
Omnebitel @apanes. SIBiaeHue snekrpoMariutHON nHAyKIuK. [IpaBuio Jlenna. Onexkrporeneparop. CriocoObt
MOJTYYEHUS SIEKTPUUECKON SHEPTHH. DIIEKTPOCTAHIIMY Ha BO30OHOBIIIEMBIX HCTOUHUKAX SHEPTUH.
Jemoncmpayuu.
OnexTpu3anys Tel.
JIBa pona 3IEKTPUUECKUX 3apA0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEI.
VY CTpoiCTBO U IEHCTBHE ANEKTPOCKOIA.
OnexTpocTaTnyecKasi HHIYKIIVSL.
3aKOH COXPAHEHUS IIEKTPUUECKUX 3aPSI0B.
[IpoBOAHMKM U AMIIEKTPUKH.
MonenupoBaHHe CUIIOBBIX JIMHUM 3IEKTPUYIECKOTO TOJIS.
HcTouHnKky NOCTOSHHOTO TOKA.
JleficTBHA 2JIEKTPUIECKOT0 TOKA.
. DJEeKTPUUECKUM TOK B KUIKOCTH.
. T'a30Bb1# paspsia.
. I3amepenue cuibsl TOka aMIEpPMETPOM.
. I3amepenue 31eKTpUYeCKOro HanpsyKEHHUs BOJIBTMETPOM.
. PeocTar 1 MarazuH colnpoTHBIIEHUH.
. BzaumopeiicTBre MOCTOSTHHBIX MarHUTOB.
. MonenupoBaHie HEBO3MOKHOCTHU Pa3/IeIeHUs MOJIOCOB MarHUTA.
. MoaenupoBaHrie MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
. OmbIT OpcTena.
. MaraurtHoe nosie Toka. DJIeKTPOMarHur.
. JleficTBre MarHUTHOTO MOJISI HA MPOBOJAHUK C TOKOM.
. DJIeKTpOABUTATENb TOCTOSHHOTO TOKA.
. UccnenoBanue ABneHNUs 3J1EKTPOMarHUTHON UHTYKITUH.
. Oneitel @apanes.
. 3aBUCUMOCTH HalpaBIeHNs HHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHUS.
. DJeKTporeHepaTop MOCTOSHHOIO TOKa.
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Jlabopamopnvie padbomot u onvimol.

OnbITH 110 HAOIOIEHHUIO STEKTPU3AINN Tell MHIYKIIUEH 1 IPU COPUKOCHOBEHHH.

HccnenoBanne AeicTBUS EKTPHYECKOTO MO HA TIPOBOIHUKH U JUAJIEKTPUKH.

COopka u mpoBepKa pabOTHI MIEKTPHUIECKOHN IIETTH TIOCTOSTHHOTO TOKA.

N3mepenne u peryanpoBaHHe CHITBI TOKA.

Nsmepenwne u peryinpoBaHre HAIPSHKEHIS.

HccrnemoBanne 3aBHCMMOCTH CHIIBI TOKA, MIYIIETO YEpe3 PE3UCTOp, OT CONMPOTHBIECHHUS PE3WCTOpa U

HaIpsDKEHUS Ha PE3UCTOPE.

7. OmNBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUIECKOTO COMPOTHUBIICHHSI POBOAHNUKA OT €TO JTHHEI,
IIIOMIAIN TIOTIEPEYHOT0 CEUYEHUS M MaTepraa.

8. [IIpoBepka mpaBmiia CII0KEHHUS HAPSHKEHUN TIPH TTOCTIEI0BATEIFHOM COSTUHEHUH ABYX PE3UCTOPOB.

9. IIpoBepka mpaBuia I CHITBI TOKA P MAPAIIIEIbHOM COeTMHEHUH PE3UCTOPOB.

10. Omnpenenenrie pabOTHI IJIEKTPUIECKOTO TOKA, UAYIIETO YePE3 PE3UCTOP.

11. OmnpeneneHrie MOITHOCTH IEKTPHYECKOTO TOKA, BEICTIEMON Ha PE3UCTOPE.

12. MccnenoBaHue 3aBHCUMOCTH CHITBI TOKA, HIYIIETO Yepe3 TaMIOUYKY, OT HAIPSOHKEHHS Ha HE.

13. Onpenenenue KII1/] narpesatens.

14. VccnenoBaHue MarHATHOTO B3aMMOEHCTBHUS TIOCTOSIHHBIX MarHUTOB.

15. M3y4yeHre MarHUTHOTO TOJISI TOCTOSTHHBIX MarHUTOB TIPH WX OOBEIMHEHUN U pa3elIeHUM.

16. MccnenoBanue qeiiCTBHS AIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OmbITHI, IEMOHCTPHUPYIOIINE 3aBUCUIMOCTh CHITBI B3aUMO/ICHCTBHUS KaTYIIIKH C TOKOM W MarHuTa OT CHJITBI
TOKa ¥ HAIIPABIICHUS TOKA B KaTYIIIKE.

18. M3y4enne AeicTBUS MATHATHOTO TIOJI HA TIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 u3ydeHue paboThI AIEKTPOIBUTATEIS.

20. U3mepenue KIIJ 31neKkTpoaBUraTeIbHON YCTAHOBKH.

21. OmBITH IO UCCIIEAOBAHUIO SIBIICHUS 3JIEKTPOMArHUTHON HHTYKITHH: UCCIIEIOBaHNE N3MEHEHUI 3HAUCHUS
Y HampaBJiIeHUS WHAYKIIMOHHOTO TOKA.

ok wNRE
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Paspes 8. Mexannueckue siBJICHUS.

Mexanunueckoe OBwKeHHe. MatepuanbHas Touka. Cuctema oTcuéra. OTHOCHTENBHOCTH MEXaHHYECKOrO
IBIKeHUA. PaBHOMepHOe mpsiMosimHelHoe ABwxkeHue. HepaBHOMepHOe mpsmMonuHeiiHoe nBmkeHue. CpeaHss u
MI'HOBEHHAs! CKOPOCTb TeJia IPU HEPAaBHOMEPHOM JIBUKECHUH.

Yckopenue. PaBHoyckopeHHOe npsiMonuHeiiHoe aBmkenne. CBoooaHoe nagenue. Onbitel [Namumnest.

PaBHOMepHOE nBHKeHHE 1O OKpyx)HOCTU. [lepuon n yacrora obpamenus. JluneitHas u yriioBas CKOPOCTH.
LlenTpOCcTpeMHUTENBEHOE YCKOPEHHE.

ITepBeiit 3akoH HetoToHa. Bropoii 3akon HetoToHa. Tpertuit 3akon HetoTona. [IpuHun cynepno3uuuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiaa TpEeHUS CKOJBKEHUS, CUJIa TPEHUS MOKOsI, IPYrHe BUIBI
TPEHMUSL.

Cuna TsHKeCcTH U 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpeHHe CBOOOIHOTO MajeHus. J{BiKeHne IIaHeT BOKPYT
Counnna. IlepBas kocMHuueckas ckopocTb. HeBecOMOCTh U Teperpy3KH.

PaBHOBecue marepuanbHoii Touku. AOcomoTHO TBEpAOE Teno. PaBHoBecue TBEPAOro Teja C 3aKperuIéHHON
OCBIO BpalieHus. MomeHT cuibl. LleHTp TskecTH.

Nmnynec Tena. M3meHenwe wummysnbca. MMIynbc cuibl. 3aKOH COXpaHEHUs HMMITyJbca. PeakTHBHOE
JBUKEHHUE.

Mexanunueckast padoTa 1 MOIIHOCTh. PaboTa cuil TsbKecTd, ynpyrocTd, TpeHus. CBsi3b SHEPrHH U pabOTHL.
[loreHumanbHas sHEPrys Tea, MOJHATOrO HaJl IOBEPXHOCTHIO 3eMiH. [loTeHInanbHas SHEPrHsl CKATOW MPY>KUHBI.
Kunernueckast sHeprus. Teopema 0 KHHETHYECKOW SHEPTHH. 3aKOH COXPAaHEHUSI MEXaHUUECKOW SHEPTHH.

Jlemoncmpayuu.

Habnronenne MexaHHYECKOTo IBMYKEHUS TeJla OTHOCUTENBHO Pa3HbIX TeJ OTCUETA.

CpaBHeHuMe ITyTel ¥ TPaeKTOPUM JBM)KEHHS OJTHOTO U TOTO 7K€ TeJla OTHOCUTEIBHO Pa3HbIX TEN OTCUETA.
N3mepenne ckopocTH U yCKOPEHHS MPSIMOIMHENHOTO JBM)KEHUS.

HccnenoBanne npU3HAKOB PaBHOYCKOPEHHOTO ABHKEHHUSL.

Habnronenue apmxeHus Teaa o OKpyKHOCTH.

Habnronenne MexaHMYecKHX SIBICHMH, MPOUCXOIAMIMX B cucreMe orcuéra «Tenexka» mnpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUH OTHOCHUTENIFHO KaOUHEeTa (QU3UKH.

7. 3aBHCHMOCTH YCKOPEHMs T€a OT MacChl TEJIa U IEHCTBYIOLIEH Ha HETO CUJIBL.
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8. Habmionenue paBeHCTBA CHIT TP B3aUMOCHCTBUH TEIL.
9. H3meHeHme Beca Tela MpU YCKOPEHHOM JIBUKECHHU.
10. Ilepenaya umnysbca MpU B3aUMOJIEUCTBUU TET.
11. IIpeoGpa3oBaHus YHEPTUHU IPH B3aUMOICHCTBHH TEII.
12. CoxpaHeHHe UMITYJIbCA TIPH HEYIPYTOM B3aUMOIEHCTBHH.
13. CoxpaHeHue UMITyJIbca TpH a0COIOTHO YIPYTOM B3aMMOECHCTBHN.
14. HaGironeHne peakTHBHOTO ABMKCHHUS.
15. CoxpaHeHHe MEXaHUIECKOW dHEPTHUU TIPH CBOOOTHOM TIaICHHH.
16. CoxpaHeHne MEXaHIMYECKOW SHEPTHH MIPH IBUKCHHUH Tella TIOJ] IEHCTBUEM MPYKIHBI.
Jlabopamopnvie padbomot u onvimol.
1. KoHcTpympoBaHue TpaKTa Ijs pa3roHa U JajJbHEHIIero paBHOMEPHOTO IBIKCHHS IIAPHKA UITH TEJIEKKH.
2. Ompenenenue cpeqHEr CKOPOCTH CKONBKEHUS OpycKa WIIH IBIKEHHS IIAPHKA M0 HAKIIOHHOH IJIOCKOCTH.
3. Onpenenenne yCKOpEHUs Tella MPH paBHOYCKOPEHHOM JABM)KEHUHU TI0 HAKIIOHHOW TUTOCKOCTH.
4. HccnemoBanne 3aBUCHMOCTH ITyTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM JBIDKEHHH Oe3 Ha4dalbHOW
CKOPOCTH.
[IpoBepka TUITOTE3BI: €CIIM IPU PABHOYCKOPEHHOM JIBIDKEHUH 0€3 Ha4aTbHOW CKOPOCTH ITyTH OTHOCSTCS
KaK sl HEYETHBIX YHCETI, TO COOTBETCTBYIOIIHE MMPOMEXYTKHA BPEMEHH OJTMHAKOBHI.
HccnemoBanne 3aBUCHMOCTH CHITBI TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMAJILHOTO JTABIICHUSI.
Onpenenenne ko3 GUIMEHTA TPEHUS CKOIBXKEHISL.
Onpenenenne >KECTKOCTU TPYKAHBL.
Onpenenenne pabOTBl CHIBI TPEHHWS TPU PABHOMEPHOM JBIKCHHH Tella 10 TOPHU30HTAIBHOU
TTOBEPXHOCTH.
10. Ompenenenrie pa®OTHl CHIBI YIPYTrOCTH MPH MOIBEME Tpy3a C HCHOJIH30BAHMEM HEMOJBMIKHOTO U
MTOIBIYKHOTO OJIOKOB.
11. VzyueHue 3aKOHA COXPAHEHHSI SHEPTUH.
Paszpnen 9. Mexannueckue K0Jie0aHUS ¥ BOJIHBI.
KonebarensHoe nBmwkeHrne. OCHOBHBIE XapaKTEPUCTHKH KojeOaHUWil: Iepuoj, YacToTa, aMIUIUTY[a.
MaremaTudecKuil ¥ IPy>KUHHBIA MassTHUKY. [IpeBparienne sHeprun MpH Koe0aTeTbHOM JBHKEHUH.
3aryxaromue konebaHus. BwiHY)IeHHBIe KonebaHus. Peszonanc. MexaHwueckue BonHBL (CBOMCTBa
MeXaHW4YeCKuX BOJH. [IpojonbHBIE W TOmMEpedHble BOJHBI. J[JTMHA BOJNHBI M CKOPOCTh €€ pPacIpOCTpaHEHWS.
MexaHn4ecKie BOJHBI B TBEPIOM TeJle, CEHCMUYECKHE BOIHBI.
3Byk. ['poMKoCTh 3ByKa U BeIcoTa ToHA. OTpaskeHue 3ByKa. IH(pa3ByK U yIbTpa3ByK.
Jemoncmpayuu.
HaGmonenne konebaHuii Te 1Mo ASHCTBUEM CHITBI TSHKECTH U CHJIBI YIIPYTOCTH.
HaGmonenue konebanuii rpy3a Ha HUTH U Ha TIPYKHHE.
HaGmoienne BRIHYKICHHBIX KOJIEOAHNN U pe30HAHCA.
PacrmipocTpaneHue MpoJ0IbHBIX U MOTIEPEYHBIX BOJH (HA MOJIEIH).
HaGumroienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTEHI.
. AxycTHueckuil pe3oHaHcC.
Jlabopamopuvle pabomut u onvimol.
OnpeneneHne 4acTOThI U TIEPUOJIa KoJIeOaHWH MaTeMaTHIECKOTO MasiTHUKA.
OnpeneneHre 4acTOThI U TIEpUOJia KoJieOaHWH NPYKUHHOTO MasiTHHKA.
HccnenoBanne 3aBUCHMOCTH TIepHOJ1a KOJIEOaHHU TIOJIBEIIIEHHOTO K HUTH IPy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBUCHMOCTH TIEpHOJIa KOJIEOaHU TIPY>KUHHOTO MasiTHUKA OT MacChl rpy3a.
[IpoBepka HE3aBUCUMOCTH Ieproja KojaebaHuil rpy3a, MOABEIICHHOTO K HUTH, OT MacChI Ipy3a.
OnBITHL, JEMOHCTPUPYIOIINE 3aBUCMOCTh TIEpHo/ia KOJIeOaHU! MPYKHHHOTO MasiTHUKA OT MacChl rpy3a
1 KECTKOCTH MPYKUHBI.
7. H3mepeHue yCKOpeHHS CBOOOIHOTO MaJICHMUSI.
Pasnes 10. DiiekTpoMarHuTHoOE 1O0JIe H 3J1eKTPOMATHUTHBIE BOJIHBI.
ONEKTPOMArHUTHOE TIOJIe. DJCKTPOMAarHUTHBIE BOJIHBL CBOWMCTBa 3JIEKTPOMArHUTHBIX BOdH. Illkama
AJIEKTPOMATHUTHEIX BOJIH. VICITOJIb30BaHUE 3TICKTPOMArHUTHBIX BOJIH JISI COTOBOU CBSI3U.
DnexTpoMarHuTHas mpupoa ceera. CKOpocTh cBeTa. BoTHOBBIE CBOWICTBA CBETA.
Jlemoncmpayuu.
1. CaoiicTBa AIIEKTPOMArHUTHBIX BOJIH.
2. BomnHoBble cBOMCTBa CBETA.
Jlabopamopuvie pabomut u onvimol.
1. V3ydyeHHe CBOWCTB AJIEKTPOMATrHUTHEIX BOJIH C IIOMOIIBIO MOOMIILHOTO TenedoHa.
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Paznen 11. CBeToBbIE SIBJICHUS.

JlyueBas momens cBeta. Mcrounmku ceta. [IpsmonmHeliHOe pactpocTpaHeHue cBeta. 3arMenns CoHIa U
JIynsel. OTpakeHue cBeta. [Lmockoe 3epkaino. 3aKkoH OTpakeHHS CBETA.

[Ipemomnenue cBeta. 3akoH mpenomiieHUs cBeTa. [lomHOe BHyTpeHHEee OoTpakeHHe cBeTa. lcmoimb3oBaHMe
MTOJTHOTO BHYTPEHHETO OTPAXEHHS B ONTHYECKUX CBETOBOJIAX.

Jlunza. Xon mydedt B nmmHze. OnTmueckas cuctema (poroammapara, MUKPOCKONA M Teleckoma. ['7a3 kak
ONTHYEcKas cucteMa. bIu3opyKocTs U TaTbHO30PKOCTb.

Pasnosxxenue 6emoro cBera B criektp. OnbITel HefoToHA. ClioyKeHHe CIeKTpalbHBIX IIBETOB. [lucepcus ceeTa.

Hemoncmpayuu.

[IpsamonuHeitHoe pacipocTpaHEeHHE CBETA.

OTpakeHHE CBETA.

[omyuenune n300paXkeHM B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3epKaJlaX.
IIpenomnenue cpera.

OnTryueckuii CBETOBOI.

Xon mydeii B coOuparoieii TuH3e.

Xoq Tydeld B pacceuBarolle JIUH3E.

[Tomyuenne n300pakeHHiA C TOMOIIIBIO JTHH3.

[puanun gerictus doroamnmapaTa, MUKPOCKOTA U TEIECKOTIA.

10 Mogpensb rnasa.

11. Pa3noxxeHne 6em0ro cBeTa B CIIEKTP.

12. ITomy4eHune 6em0To CBETA MPH CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnvie padbomut u onvimol.

1. HccnemoBaHue 3aBHCHMOCTH yTJIa OTPAYKEHUS CBETOBOTO JIy4da OT yTJia MaJIeHHUs.
2. H3yueHne xapaKTepUCTHUK N300paKEHUS IPEIMETA B TUIOCKOM 3epKaJe.

3. HccrenoBaHne 3aBUCHMOCTH yTJla MPEOMIICHHS CBETOBOTO JIy4da OT YTJIa MaIeHIs Ha TPAHULIE «BO3AYX—
CTEKJIO».

[Tomyuenune n300paXkeHwii ¢ TOMOIIBI0 COOMPAFOIIEH THH3BI.

Onpenenenne GOKYCHOTO PACCTOSIHUSA U ONITUYECKOMN CHIIBI COOMPAFOIIEH JINH3HI.
OMNBITHI IO Pa3JIOKEHHUIO OEIIOTO CBETa B CIIEKTP.

OMNBITHI ITO BOCIIPUATHIO I[BETA ITPEIMETOB IIPH WX HAOIIOJIEHUH Yepe3 [BETOBBIE (PHIIBTPHI.

Pa311e.11 12. KBaHTOBbBIE SIBJICHMSI.

Omnsitel Pezepdopaa u ruranerapHas MoJienb atoma. Mogens atoma bopa. Hcimyckanue 1 TOTIIOIIEHHE CBETa
atomoM. KBaHTbl. JInHEHUaThIE CIEKTPHI.

PagnoaktuBHOCTE. Anbda, OeTa- W ramma-usnydenus. CTpoeHHe aTOMHOTO siapa. HykioHHas mojenb
aToMHOTO snpa. M3otomel. PagnoaktuBHbIe ipeBpamenus. [lepros momypacnamga aTOMHBIX siiep.

SnepHble peakiyn. 3aKOHBI COXPaHEHUS 3apsI0BOTO M MacCOBOTO YHCEN. DHEPTHUs CBSI3M aTOMHBIX S7Ep.
Casi3b Macchl 1 SHeprun. Peakninu cuHTe3a U nenenus saep. Merounnku saeprun ConHIa v 3BE3.

SAnepHas sHepreTrka. [leficTBUAS palnOaKTHUBHBIX U3ITyYCHH HA )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKkTpbI U3MYYSHHS U TIOTJIOIICHUSI.

CrieKTphI pa3InYHBIX T'a30B.

CrnexTp Boaopoaa.

HaGmonenue Tpekos B kamepe BuiibcoHa.

Pabora cuérurka HOHU3UPYIOIIUX H3ITy4YeHHUH.

Perucrparus u3mydeHus MPUPOTHBIX MUHEPAIOB U MPOTYKTOB.

JIa6opam0pnble padomoul u onvimol.

1. HaGnroneHue CIIONTHBIX U JIMHEHYATHIX CIIEKTPOB H3JIyYCHUSI.

2. HccnepoBaHue TPEKOB: H3MEPEHUE SHEPTHUH YaCTHIIBI IT0 TOPMO3HOMY TTyTH (110 poTorpadusm).

3. H3mepeHue paluoaKTHBHOTO ()OHA.

IToBTOpHTETLHO-0000IAKOIIUI MOTYJIb.

[oBTOpHUTENTHHO-0000MIAFOIINH MOIYJIh MPEAHA3HAYCH JUIS CUCTEMATHU3allUd M OOOOINEHUS MPEAMETHOTO
COJIepKaHUS U OIIBITA JISATEILHOCTH, TPUOOPETEHHOTO MPU N3YUEHUH BCETO Kypca (DU3HKH, a TAKIKE JUIS TOATOTOBKH
K OCHOBHOMY TOCYJIapCTBEHHOMY 3K3aMeHY 1O (U3UKE TSI 00YyJatONUXCsl, BRIOPABIIUX 3TOT YUCOHBIN MIPEIMET.

[Ipu u3ydeHWU NAaHHOTO MOJYJS PEATU3YIOTCS M CHUCTEMATU3UPYIOTCS BUMBI JIEATEIHHOCTH, Ha OCHOBE
KOTOPBIX 00ECIeUnBaeTCs JOCTIKECHUE MPEIMETHBIX H METalPEeIMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB O0yUYeHHUS,
(hopMUpyeTCs €CTECTBEHHOHAYYHASI TPAMOTHOCTh: OCBOCHUE HAYYHBIX METO/I0B HCCIICIOBAHMS SIBJICHHUI TIPUPOIBI U

LN EWNRE

No v s

SIS
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TEXHUKH, OBJIaJICHUE YMEHUSIMU OOBIICHATH PU3MUECKHE SBIICHHSI, IPUMEHSIS TIOTyYECHHbBIC 3HAHUS, PEelIaTh 3a/1a4H,
B TOM YHCJIE€ KaY€CTBEHHBIE U DKCIIEPHIMEHTAIbHEIE.
[IpuHIKTTHANBEHO NESTENFHOCTHBIA XapaKTep JaHHOTO pa3jielia peau3yeTcs 3a CUET TOT0, 9TO 00yJaronuecs
BBITIOTHSIIOT 33/IaHMUS, B KOTOPBIX UM TIPEAJIaraeTcs:
Ha OCHOBE IMOJTyYeHHBIX 3HAHWN PACIIO3HABATH U HAYYHO OOBSCHATH (PH3MUECKHE SIBICHUS B OKPYKAIOIICH
MIPHUPOJIE ¥ TIOBCETHEBHOM KU3HHU;
WCTIONIF30BaTh HAYYHBIE METO Bl MCCIIETOBAHUS (PH3UUECKUX SBICHUI, B TOM YHCIE U IPOBEPKH THIIOTES
MOJTyYeHHS TEOPETUIECKUX BHIBOJIOB,;
OOBSICHATh HaydHbIE OCHOBBI HanOoJee BaXKHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJOTHH, HampuMep,
MIPAKTHYECKOTO MCIIOIb30BAaHUS PA3IMYHBIX NCTOYHIUKOB SHEPTUU Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAaHCHHS
BCEX M3BECTHBIX BUIOB SHEPTHH.
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INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMSA

Wzyuenne ¢pu3HKN Ha ypOBHE OCHOBHOI'O O0ILIero oOpa3oBaHMs HANPABICHO HA JOCTIKEHHE JTUYHOCTHBIX,
METaINpeIMETHBIX U IPEIMETHBIX 00pa30BaTEIIbHBIX PE3YJIBTATOB.
B pesynprare m3yueHuss (U3NKH Ha ypOBHE OCHOBHOTO OOMIEr0 OOpa3oBaHUS y OOydaromerocs OymyT
chOpMHUPOBaHbI CIIEIYIOLINE JNIHOCTHBIE PE3yIbTAThl B YACTH:
1) naTpMoOTHYECKOr0 BOCTIMTAHUA:
— MPOSIBTIEHHE WHTEpeca K HCTOPUN M COBPEMEHHOMY COCTOSIHUIO POCCUIICKON (PM3NIECKON HAYKH;
— [IEHHOCTHOE OTHOIIEHHE K JOCTHKECHUSIM POCCUMCKUX YyUEHBIX-(U3UKOB;
2) rpakIaHCKOI0 M AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
— TOTOBHOCTh K AKTUBHOMY Y4YacTHIO B OOCYXIEHHHM OOLIECTBEHHO 3HAYMMBIX W OSTHUYECKHX IPOOJeM,
CBSI3aHHBIX C IPAKTUYECKUM NIPUMEHEHHUEM JIOCTIDKEHUH (QU3HKHY;
— OCO3HAHUE BAKHOCTH MOPAJIbHO-3THUYECKUX IPUHLUIIOB B JESTEIBHOCTU YUEHOTO;
3) 3cTeTMYECKOr0 BOCIIMTAHUSA:
— BOCHPHUSATHE OCTETHUECKHX KadecTB (PM3NYECKOM Hayku: €€ TapMOHHYHOIO MOCTPOEHHUS, CTPOTOCTH,
TOYHOCTH, JIJAKOHUYHOCTH;
4) 1eHHOCTH HAYYHOI'0 IO3HAHUSL:
— OCO3HaHHME LIEHHOCTH (PU3MYECKOl HayKH KaK MOIIHOIO MHCTPYMEHTa IO3HAHHS MHPA, OCHOBBI PAa3BUTHUS
TEXHOJIOTH, Ba’KHEUIIEH COCTaBISAOIIEH KyIbTYPBI;
— pa3BUTHE HAYYHOH TF0003HATENBHOCTH, MHTEPECA K UCCIICAOBATEIbCKOM NESTEIbHOCTH;
5) popMupoBaHus KyJbTYpPbI 310POBbSI M SMOLUOHAJBHOI0 0JIATOIOJIYYHSI:
— OCO3HaHME LIEHHOCTHU Oe30IacHOro 0opasa >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE, BA)KHOCTH IIPaBHUII
0e30macHOro MOBEACHUS HA TPAHCIOPTE, HA JIOPOrax, € 3JIEKTPHUYECKHMM M TEIJIOBBIM OOOPYAOBaHHEM B
JOMAIIIHUX YCIOBUSIX;
— cOpMHUPOBAHHOCTh HaBbIKa pedIIEKCHH, IPU3HAHKE CBOETO ITpaBa Ha OLIMOKY M TAKOI'0 XK€ MpaBa y APYroro
YeNoBeKa;
6) TPYI0BOI0 BOCIMTAHMSA:
— aKTUBHOE y4acTHe B PEIIEHHM IMPAKTUYECKUX 3adad (B paMKax CeMbH, 00pa30BaTEIbHOM OpraHW3alHH,
ropoza, Kpas) TEXHOJOTHYECKONH M COLMAIbHON HalpaBlIEHHOCTH, TPEOYIOIIMX B TOM YHCIE U (PU3NIECKHX
3HAHMWI;
— MHTEPEC K NPAKTHYECKOMY M3YUEHHUIO NPO(eCcCHii, CBA3aHHBIX ¢ (GU3UKON;
7) IKOJIOrHYECKOr0 BOCIIHTAHMSI:
— OpHEHTalMs Ha NMpUMEHEeHHe (PU3WYEeCKUX 3HAHWM AN pelieHHs 3afad B 00IacTH OKpY’KaloIIeH cpemsl,
IUTAHUPOBAHUS TTOCTYNKOB M OLIEHKU MX BO3MOKHBIX MOCIEACTBUH IS OKpYKArOIEH cpelsl;
— O0CO3HaHHUE II00ATBHOTO XapaKTepa IKOJIOTHIECKUX MPOOJIEM U IyTel UX peIeHHs;
8) amanTanuu K M3MEHSIIOIMMCS YCJIOBUSIM COUUAIBLHON U NPUPOIHON cpeabl:
— TOTpeOHOCTH BO B3aUMOJCHCTBUM HPU BBHIOJHEHHHM HCCIEAOBAHUNA M TPOEKTOB (PU3MUECKON
HaIpaBJIE€HHOCTH, OTKPBITOCTb ONBITY U 3HAHUAM JIPYTHX;
— MOBBILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO EATENBHOCTD;
— noTpeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHHUI, B TOM uHciie (HOpMYyIHPOBATh UIECH, TOHITHS, TUIIOTE3BI O
¢du3nuecKkux 00ObeKTax U SABJICHHUSAX;
— 0CO3HaHUE JeUINUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH (HU3HKH;
— IUITAHUPOBAaHHUE CBOETO Pa3BUTHS B IPUOOPETEHNH HOBBIX (PU3NYECKUX 3HAHUIA;
— CTpeMJICHHE aHAJIM3UPOBATh W BBIABIATH B3aWMOCBS3U MPUPOABI, OOIIECTBA M SKOHOMHMKH, B TOM YHCIIE C
MCIIOJIb30BaHUEM (PU3HYECKUX 3HAHUII;
— OLICHKA CBOUX JCUCTBUH C YUETOM BIMSHHS Ha OKPYKAIOIIYIO CPEAY, BO3MOXKHBIX ITTOOABHBIX TOCIIEACTBHM.

METANPEIMETHBIE PE3YJIBTATBI
B pesynbrare ocBoeHHs MTporpaMMbl MO (HU3UKE Ha YPOBHE OCHOBHOIO 0OmIero oOpa3oBaHHS Y
oOyyaromierocss OyayT c(GOpMHpPOBaHBl MeTanpeAMeTHBbIE Pe3yJbTAThI, BKJIIOYAIOIIUNE I103HABATEIbHBIC
YHHBEpcajJbHble y4deOHBbIE NEHCTBUS, KOMMYHHMKATUBHBIC YHHMBEpCAlIbHbIE y4deOHBIC NEHCTBHUS, PETYIATUBHBIC

YHHBEpcaJbHble yueOHbIE IeiCTBUS.

Ilo3HaBaTe/IbHBIC YHHBePCcaJbHbIC yYeOHbIe el CTBHSA
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bBa3oBble jjoruyeckue 1ecTBUA:

® BBIIBIATH U XapaKTepHU30BaTh CYIIECTBEHHBIE IPU3HAKA OOBEKTOB (SIBJICHHI);
yCTaHaBJIMBATh CYNICCTBEHHBIN MPU3HAK KITaCCU(HUKAIIUKI, OCHOBAHUS IS 000OIIECHNS U CPABHEHUS,
BEIIBIISITH  3aKOHOMEPHOCTH W TIPOTUBOPEUHS] B paccMaTpuBaeMbIX (haKkTax, NAaHHBIX M HaOIIOJCHUSX,
OTHOCSIIUXCS K (PHU3UUECKUM SIBICHUSAM;

®  BBIIBJIATH MPUUNHHO-CIICICTBEHHBIE CBS3H MPHU W3YYEHUHU (HM3UUECKUX SIBIICHUH M MPOIECCOB, JAeNaTh BHIBOBI
C HUCTOJBh30BAHHEM JCTyKTHBHBIX M HHIYKTHBHBIX YMO3AKJIIOUEHHUH, BBIIBHTATh THUIIOTE3BI O B3aMMOCBS3SIX
(hM3UIECKUX BEITMYHNH;

®  CaMOCTOSITEIHHO BRIOMPATH CTIOCO0 perreHns yueOHo# hru3maeckoil 3aqaun (CpaBHEHHE HECKOIFKUX BApUAHTOB
penieHus1, BBIOOp HanboJee MOAXO0SIIET0 ¢ YIETOM CaMOCTOSTENBHO BBIZCIICHHBIX KPUTEPHEB).

ba3oBble ucciaeaoBaTeabCKHe AeHCTBUA.

HCTIONTE30BATh BOIIPOCH KaK MCCIIEOBATEIHCKUI HHCTPYMEHT MTO3HAHMS,

® TPOBOAUTH IO CAaMOCTOSITENFHO COCTAaBIEHHOMY IDIaHY OIIBIT, HECIOXKHBIM (PHU3MUECKHH HKCIEPUMEHT,
HEeOOJIBIIIOE UCCIIe0BaHNEe (PU3NIECKOTO SBIICHHUS,

e OIICHWBaTh Ha MPUMEHHMOCTh WM JIOCTOBEPHOCTH HH(OPMANHIO, MONYYEHHYIO B XOAE HCCIEIOBAHUS WIIN
AKCIIEPUMEHTA;

®  CaMOCTOSATENHHO (POPMYIHPOBaTH 000OIIEHS M BRIBOJBI IO Pe3yIbTaTaM MPOBEAEHHOTO HAOIIOACHHUS, OTIBITA,
HCCIEI0BAHNS;

® TPOTHO3MPOBAaTH BO3MOXHOE [aNbHEHIee pa3BUTHE (PUIUYECKUX TMPOIECCOB, a TaKKe BBHIIBUTATH
MIPEIOIOKEHUS 00 X PA3BUTHHU B HOBBIX YCIOBUSAX M KOHTEKCTAX.

PaGora ¢ unpopmanueii:
® [PUMEHATH PA3IUYHBIC METOABI, HHCTPYMEHTHI U 3alpPOChl IIPH MOUCKE U 0TOOpe MH(OpMAMU WM JAAHHBIX C
Y4ETOM MpenoKeHHOH yueOHOU (pr3muecKkoil 3amaun;
® aHaNM3MPOBaTh, CHUCTEMATU3UPOBATb W HMHTEPIPETHPOBATH HH(OPMAIMIO PA3IUYHBIX BHIOB U  (QopM
MIPECTaBIICHUS;
®  CaMOCTOSTEJIbHO BBIOMPATh ONTHMaIbHYIO hOpMy IpeAcTaBIeH!sI MHPOPMALMK 1 WITIOCTPUPOBATh PeliacMble
3aJja4d HECJIOKHBIMHU CXEMaMH, AuarpaMMaMu, HHON rpa)uKoi U UX KOMOWHALKSMH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eliCTBHUSL:

e B X0/€ 00CYXJICHUS y4eOHOT0 MaTepHaa, pe3yIbTaToB JJAOOPATOPHBIX PAdOT M MMPOEKTOB 3a/1aBaTh BOIIPOCHI 110
CYIIECTBY OOCYKIaeMOil TeMbl M BBICKAa3bIBaTh HJIEH, HAILlCICHHBIC HA PEIICHUE 33Ja4d M MOIJIepKaHHe
OnaroxenaTelbHOCTH OOIIEHUS;

® COIOCTABIATH CBOM CYXICHHS C CYXICHHSAMH APYTMX YYacTHHKOB JHajora, oOHapyXHMBaTh pasziIH4yHe H
CXOJICTBO TIO3UIINIA;

e BBEIpa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

e [yOJIMYHO NPEACTABIATH PE3YNbTaThl BBIIOJIHEHHOTO (DH3MYECKOro OmbITa (SKCIEPUMEHTa, MCCIEeI0BaHUs,
MPOEKTA);

® [IOHMMAaTh M UCIOJIB30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUYyaIbHON pabOThl IPH PEIICHUH KOHKPETHOM
¢u3nuecKoil NpooIIeMBI;

e [PUHMMATh LEJIH COBMECTHOH AEATENILHOCTH, OPraHU30BHIBATh ACHCTBUS MO €€ HOCTHXEHHUIO: PacipeaessTh
poiH, 00CYXKIaTh MPOLECCH M PE3yJIbTaThl COBMECTHOH padoThl, 00001aTh MHEHHUS! HECKOJIBKUX JIIOJIEH;

®  BBIIOJHATH CBOIO YACTh pabOTBHI, TOCTUrasi KAYECTBEHHOT'O Pe3yIbTaTa [0 CBOEMY HAIIPABICHUIO X KOOPAUHUPYS
CBOU JICHCTBHUS C APYTUMH YWICHAMH KOMaH]IbI;

® OIEHMBATH KAYECTBO CBOETO BKJIA/Aa B OOMIMH MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITENBHO C(HOPMYIHPOBAHHBIM
yYaCTHUKAMH B3aUMOJEHCTBHSL.

PeryasiTuBHBIC YHHBepcaJbHbIe yueOHbIe NeliCTBHUSA

Camoopranuszanus:
®  BBISBJIATH NPOOJIEMBI B )KU3HEHHBIX M yYEOHBIX CUTYalUsAX, TPEOYIOMUX A pereHns GU3NUECKUX 3HAHNH;
®  OPHEHTHPOBATHCS B PA3IMYHBIX MMOAX01aX MIPUHATHS pelieHuH (MHANBUyalbHOE, IPUHATHE PELICHNUS B IPYIIIE,
MPUHSTHE PELICHUH IPyINoN);
® CaMOCTOSITEIIEHO COCTAaBJIATH AITOPHTM pEILICHUs (U3MYECKOW 3aJadyd WM IJIaHa HCCICOOBaHUS C Y4ETOM
HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH MpejiaraeMble BApUaHThl PELICHUH;
e renath BEIOOP M OpaTh OTBETCTBEHHOCTh 3a PELICHUE.
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CaMOKOHTPOJIb, SMOLMOHAJILHbII HHTEJIEKT:

e  1aBaTh aJCKBATHYIO OLIEHKY CUTYalluH U IpeAsaraTh IUlaH e€ H3MEHEHUS;
OOBSICHATh IPUYMHBl JOCTM)KEHUS (HENOCTHIXKEHHMs) pPE3yJNbTaTOB  JIESTEIbHOCTH, [JaBaTh  OLEHKY
MPHOOPETEHHOMY OTIBITY;

® BHOCHUTHb KOPPEKTHUBBHI B JESTEIHHOCTH (B TOM 4YHCJIE B XOJ BBIIOJHEHHUA (PU3NYECKOTO HMCCICAOBAHUS WIH
IIPOEKTA) Ha OCHOBE HOBBIX OOCTOSATENLCTB, M3MEHUBIINXCS CUTYallUi, YCTAHOBJIECHHBIX OLIMOOK, BOSHUKIINX
TPYIHOCTE;

® OLICHMBATh COOTBETCTBHUE PE3YJIbTATA LENIU U YCIOBUSIM;
CTaBUTh c€0s1 HA MECTO APYTOro YeJOBEKa B XO€ CIIOpa WM AUCKYCCHUHU HA HayYHYIO TEMY, IOHUMAaTh MOTHBBI,
HaMEpeHHUs U JIOTUKY IPyroro;

e [pU3HABATh CBOE MIPABO HA OIIMOKY IPH PEIICHUH (PU3NYECKUX 3a/1a4 WM B YTBEP)KICHHUAX HA HAy4IHbIE TEMbI
U TaKkoe e IIPaBo ApYyroro.

INPEJMETHBIE PE3YJIbTATBI

K koHmy oOydeHus B 7 KJjacce IpeAMETHBIC pe3yslbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaXkaTh
c(hOpMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHI:

® WCIIONB30BATh MOHATHS: (PU3NYECKHE W XMMHUYECKHE SBICHHS, HAaOMIOIeHUE, SKCIIEPUMEHT, MOJIEITb, TUIIOTE3a,
enUMHAIB (DU3MYECKUX BEIMYHMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHS BeIlecTBa (TBEpIOE, >KUAKOE,
ra3oo0paszHoe), MeXaHH4YecKoe IBIKEHHE (PaBHOMEPHOE, HepaBHOMEpPHOE, MPSMOIUHEHHOE), TPaeKTOPHS,
paBHOIIEHCTBYIOMAs cria, nedopmanus (yrpyras, IiacTu4ecKas), HeBECOMOCTb, COOOIIAFOIINECS COCY/IBI;

e paznuyare sBiueHUs (aupQy3us, TEIIOBOE JBIKCHHWE YAacTHI[ BEIIECTBA, pPAaBHOMEPHOE JBIKEHHE,
HEpaBHOMEPHOE JIBIDKCHUE, MHEPLUS, B3aHMOJICHCTBHE TEJ, PAaBHOBECHE TBEPABIX TEIl C 3aKPEIUIEHHOW OCBIO
BpallleH!s, Tiepeadya JaBJIeHus TBEPABIMU TeIaMH, KUAKOCTAMH U Ta3aMH, aTMOC(epHOe TaBlICHUE, TUIABAHUE
TeJ, TPEBPALICHUs] MEXaHMYECKOW SHEPTrUH) MO ONHMCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPHPYIOIINX JaHHOE (PU3NYECcKOe SIBICHUE;

® pacmo3HaBaTh MPOSBICHUE U3YYECHHBIX (PM3MYECKUX SBICHUN B OKPY)KAIOIIEM MHUpE, B TOM YHCIIe GU3HYECKUE
SIBJICHUSI B IPUPO/IE: IPUMEPBI IBIDKCHUS C PA3IMYHBIMH CKOPOCTSMHU B )KMBOW M HEKUBOM NMPUPOJIE, EHCTBUE
CHJIBI TPEHHS B MPUPOJIE U TEXHUKE, BIMSIHUE aTMOCHEPHOro JaBJICHUs Ha )KUBOW OpraHU3M, IJIaBaHHE PHIO,
pBIYary B TeJe YeNIOBEKA, TIPH 3TOM IIePEBOIUTH MPAKTHIECKYIO 3aa4y B y4eOHYIO, BBIICISATH CYIIECTBCHHBIC
CBO¥CTBa (TIpU3HAKH) (PU3NIECKUX SBICHUH;

®  ONHUCHIBATH U3YUYCHHBIE CBOMCTBA TeJ M (PU3NUECKHE SBICHHS, HCIIOIB3Ys (PH3NIECKIE BEININHBI (Macca, 00bEM,
TUTOTHOCTB BEILIECTBA, BPEMSI, ITyTh, CKOPOCTh, CPEIHSS CKOPOCTb, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, BEC Tella, CHila
TpEeHHs, JaBJIeHUe (TBEPAOTO TeNa, XKUIKOCTH, I'a3a), BRITAJIKMBAIOIIAS CHIIa, MEXaHHYeCKasi padoTa, MOITHOCTb,
TUICYO CHJIBI, MOMEHT CHIIBI, KOO()(DUIMEHT TTOJIE3HOTO AEHCTBUS MEXaHN3MOB, KHHETHYECKAast U TOTCHIIHAIbHAS
SHEPTHs), IPH ONMCAHUHU PABHIBHO TPAKTOBATH (PM3MUYECKUI CMBICIT HCTIONB3YEMbIX BEINYNH, HX 0003HAYCHUS
W eIUHUIB (PU3HYECKUX BEIUYUH, HAXOAWUTH (POPMYIIBI, CBS3BIBAIOLIME JAHHYIO (PU3MYECKYIO0 BEIMYUHY C
JOPYTUMH BEJIMYMHAMHM, CTPOUTH I'paUKH N3yUYSHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEJINYMH;

e  XapaKTepu30BaThb CBOMCTBA Tel, (pU3NUYECKUE SBICHUS U MPOLECCHI, HCIONb3Ys MPaBUIIa CIOKEHHsI Crl (BIOJb
OJHOH NpsAMOIi), 3akoH ['yka, 3akon [lackains, 3akoH ApxuMeza, IpaBuiIo paBHOBecHs pbruara (0J1oka), «30J10Toe
MIPaBUIIO» MEXAHUKH, 3aKOH COXPAHEHHsI MEXaHMUYECKOI SHEPTUH, IPU 3TOM /1aBaTh CIOBECHYIO (DOPMYIMPOBKY
3aKOHA U 3alMChIBATh €T0 MATEMaTHYeCKOE BBIPAKEHHE;

e 00BACHATH (pr3HMUECKUE SBIECHUS, IPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE CUTYALMH MPAKTUKO-
OPHEHTHUPOBAHHOI'O XapakKTepa: BBIBIATH NPUUYMHHO-CIEJCTBEHHBIE CBA3M, CTPOUTH OOBSICHEHHE H3 1-2
JIOTMYECKUX LIaroB ¢ OMOpPOM Ha 1—2 M3y4YEHHBIX CBOWCTBA (M3UUECKUX SIBICHHUH, (PU3NUECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

e pemaTth pacuy€THBIE 3a7aud B 1—2 NOeMCTBHUS, MCIONB3Ys 3aKOHBI U (OpMyJibl, CBS3bIBaIOLINE (U3MUECKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBMS 3a/laud 3allChIBaTh KPAaTKOE YCJIOBHE, MOACTAaBIATH (PU3NUECKUE
BEJIMYMHBI B ()OPMYINBI M MPOBOAUTH PACUETHl, HAXOAUTH CHPABOYHBIE JaHHBIE, HEOOXOAUMBIE IJISI PELICHUS
3aJa4, OLICHUBATh PEaTUCTHYHOCTD MOTYYeHHON (PU3MUECKON BETUUMHEI;

e pacrmo3HaBaTbh MPOOJEMBI, KOTOPBIE MOXKHO pEIIUTh NPH HOMOLIM (HU3MYECKHMX METOAOB, B ONHMCAHHUU
WCCIICIOBAaHMSL BBICNATH IMPOBEPSIEMOE MPEANONoKeHHe (TUIOTE3y), pa3indyaTh W HHTEPIPETUPOBATH
MOJTYYEeHHBIN pe3yIbTaT, HAXOANUTH OIIMOKH B XOJI€ ONBITA, AENATh BHIBOJBI 0 €T0 PE3yJbTaTam;

® TPOBOJAUTH OMBITHI MO HAOMIOACHUIO (PU3MYECKUX SBJICHUN WM (PU3NUYECKUX CBOWCTB TeN: (OPMYIHUPOBATH
MpoBepsieMble MPEATOJIOKEHHS, cOOUPaTh YCTAaHOBKY W3 MPENJIOKEHHOI0 O00OpYyIOBaHUS, 3alHCHIBATH XOJ
OmbITa ¥ (YOPMYIHPOBATH BEIBOARI,
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e BBIIOJHATH IPSMBbIE H3MEPEHUS PACCTOSHMSA, BPEMEHM, Macchl Tesla, 00bEMa, CWIbl M TEMIEpaTypbl ¢
HCIIOJIb30BaHUEM aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, 3aIMChIBATH MTOKa3aHUS NPUOOPOB C YIETOM 3a1aHHOMN
a0COJTIOTHOM TIOTPEITHOCTH U3MEPCHHUIA;

® [POBOAUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHON (pr319IecKOil BEIMUMHBI OT APYIOM C HCIIOIb30BAHUEM MPSIMBIX
N3MEPEHUH (3aBUCHUMOCTU IIYTH PAaBHOMEPHO IBIIKYILIETOCS TE€JIA OT BPEMEHH JIBM)KEHUSI T€Ja, CHIIBI TPEHUS
CKOJIRKEHU OT Beca Tena, KayecTBa 00padOTKY MOBEPXHOCTEH TENl U HE3aBUCUMOCTH CHUJIbI TPEHUS OT IUIOLIAa U
COIIPUKOCHOBEHHUSI TeJ, CHUJIbl YIPYrOCTH OT YJIMHEHHS NPY>KUHBI, BBITAJKUBAIOMIEH cuibl OT 00bEMa
NOTPY>KEHHOM YacTH TeNa U OT IVIOTHOCTH JKUAKOCTH, €€ He3aBUCUMOCTH OT IUIOTHOCTH Tejla, OT ITTyOHUHBI, Ha
KOTOPYIO IIOIPYXEHO TEJO, YCIOBUH IUIABaHUS TeJ, YCJIOBUH PaBHOBECHUS phlyara M OJIOKOB), Y4acTBOBaTh B
IUIAaHUPOBAHUM Y4eOHOrO0 HCCIENOBaHMS, COOMpaTh YCTAHOBKY M BBIIOJHATH H3MEPEHMs, CICAys
MIPEUIOKCHHOMY IUIaHy, (PMKCHUPOBATh PE3yJIbTaThl MOIYYEHHON 3aBUCHUMOCTH (PU3MYECKHX BEJIMYMH B BHUJE
MIPEUIOKEHHBIX TaOIuIl U Tpad)UKOB, JeIaTh BEIBOABI [0 PE3YJIbTATaM MCCIIEI0OBAHMS;

® [POBOAUTH KOCBEHHbIE M3MEPEHUS (U3UUECKUX BEINYMH (IJIOTHOCTH BELIECTBA >KUAKOCTH U TBEPHOrO Teia,
CHJIa TPEHUS CKOJBKCHMS, NABICHUE BO3yXa, BBHITAJIKMBAIOILAS CHUJA, ACHCTBYIOIAS Ha MOIPYKEHHOE B
XKHUIKOCTh TEJ0, KOAPQUIUEHT IONE3HOT0 ICHCTBHS NPOCTBIX MEXaHWU3MOB), CIEysl NpenIoKeHHOH
WHCTPYKLUH: IIPH BBIIOJIHEHUH U3MEPEHUI COONPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIISITH 3HAYCHUE
MCKOMOM BEITWYHHEL,

COOJFOIaTh TIpaBUiIa TEXHUKH 0€301TacCHOCTH IIpH paboTe ¢ 1abopaTopHBIM 000pyIOBaHHEM;

e yKa3blBaTh MNPHHLMUIBI JACHCTBUS HPUOOPOB M TEXHUUECKUX YCTPOWCTB: BECHI, TEPMOMETP, AMHAMOMETD,
COOOIIAIOIINECS COCYABL, OapOMETp, pbluar, HOABHKHBII 1 HETIOIBM)KHBINA OJIOK, HAKJIOHHAS IIOCKOCTH;

®  XapaKTepu30BaTh NMPHUHLMIBI ACHCTBHUS H3YyUYCHHBIX MPUOOPOB M TEXHUUYECKHX YCTPOWCTB C OMOPOM Ha UX
ornucanus (B TOM 4YHCJE: MONIIMIHHUKH, YCTPOMCTBO BOJONPOBOJA, THIPABIMYECKHH MPECC, MaHOMETD,
BBICOTOMED, IIOPIIHEBOH HACOC, apeoMeTp), MCHOIb3YyS 3HAHUS O CBOMCTBAaX (U3MUECKUX SBICHUH H
Heo0X0Mble (PU3NIECKHe 3aKOHBI M 3aKOHOMEPHOCTH;

® [PUBOAWTH NPHUMEPH! (HAXOOUTH HMHMOPMALMIO O MpUMEpax) MPAKTHYECKOTO HCIOJIb30BaHMA (U3UUECKUX
3HAaHUH B TIOBCEIHEBHOM JKM3HU Ui obOecrieueHHs O€30MacHOCTH NpU OOpalleHuH ¢ NpudopaMu M
TEXHUYECKUMH YCTPOWCTBAMHM, COXPAaHEHHS 3HO0POBbsI M COOJIIOJCHHS HOPM SKOJIOTHYECKOrO IOBEICHHS B
OKpy’Karolei cpene;

® OCYUIECTBIATH OTOOpP HMCTOYHMKOB MH(OpManuu B MHTepHETE B COOTBETCTBHHM C 3aJaHHBIM ITOMCKOBBIM
3allpocOM, Ha OCHOBE MMEIOIIMXCS 3HAHUH M NYTEM CpPaBHEHMS pPAa3lMYHbIX HCTOYHHUKOB BBIIENATH
nHOPMALIUIO, KOTOPas SIBJISIETCS IPOTHBOPEUYNBON MIIM MOXKET OBITh HEAOCTOBEPHOM;

® JCIIONBb30BAaTh INPH BBINOJIHEHHUH YUYEOHBIX 3aJaHU HAYYHO-TIONMYJSIPHYIO JIUTEpaTypy (U3NUECKOTro
coJiep)KaHusl, CIIPaBOYHBIE MaTepHalbl, pecypchl ceTh MHTepHeT, BianeTh NpUEMaMU KOHCHEKTHPOBAHMS
TEKCTa, IpeoOpa30BaHus HHGPOPMALIMHI U3 OJJTHON 3HAKOBOW CHCTEMBI B PYTYIO;

® Co37aBaTh COOCTBEHHbIE KPATKHE IIMCbMEHHBIE U YCTHBIE COOOILEHHS HA OCHOBE 2—3 UCTOYHMKOB HH(POPMALIUH
(pU3UUECKOro COEPKaHMs, B TOM YHCIIE ITyOIMYHO AeaTh KpPaTKUE COOOIIEHHs O pe3ysIbTaTax MPOEKTOB MM
y4eOHBIX UCCIIeIOBAHUI, IPU 3TOM T'PAMOTHO HCIIOJIb30BaTh U3YUEHHBIN NOHATHHHBIN anmapar Kypca QU3HKH,
COIIPOBOXK/IATh BBICTYIIJICHUE MPE3CHTALNEH;

® [IpH BHIIOJHEHUH y4eOHBIX IPOEKTOB U MCCIEAOBAaHUN pacHpeAeysiTh 0053aHHOCTH B IPYIIE B COOTBETCTBUH C
MOCTaBJICHHBIMH 3aJauaMH, CIICAUTH 32 BBIIOJHEHUEM IUIaHa JICHCTBUH, afleKBAaTHO OLIEHUBATH COOCTBEHHBIN
BKJIaJ B JAEATENBHOCTh TIPYIIBI, BBICTPAaUBaTh KOMMYHHUKATHBHOE B3aMMOJICHCTBUE, YUYUTHIBas MHEHHE
OKpY’KaroIux.

K kxonmy oOydyenuss B 8 kiacce mpeIMeTHBIE pe3ysbTaTbl Ha 0a30BOM YpPOBHE [JOJDKHBI OTpa)kaTb
c(OPMHUPOBAHHOCTD Y OOYUAIOIMXCS] YMEHHIL:

® UCIOJb30BaTh MOHATHS: Macca U pasMepbl MOJEKYJ, TEIUIOBOE JBMKEHHE aTOMOB UM MOJIEKYJI, arperaTrHble
COCTOSIHUSI BELIECTBA, KPUCTAJUTMUECKUE U aMOP(QHbIEC TeJa, HACBIICHHBIH U HEHACHIIIEHHbIN Nap, BIaXXHOCTb
BO3/yXa, TEMIIEpaTypa, BHYTPEHHASA JHEPrusi, TCIUIOBOW JBHraTesb, JIEMEHTApHBIA 3JEKTPUUECKUI 3apsj,
3NEKTPUYECKOE T0JIE, TPOBOJHUKU U IUAIEKTPUKH, TIOCTOSHHBIN 3JIEKTPUUECKUHN TOK, MarHUTHOE T0JIE;

e pasnuyath SBJICHHA (TEIUIOBOE pacIIMpeHHE U CKaTue, TeIulonepenaya, TeIUIOBOE PaBHOBECHE, CMayHBaHUE,
KallWUISIpHBIC SIBJICHUS, HCIapeHHe, KOHAEHCAlus, MJIaBlieHHe, KpUcTau3anusl (OTBEpJCBaHUE), KHUIICHHE,
Teruronepeayda (TeIIONPOBOAHOCTh, KOHBEKIMS, U3TyUYCHHUE), HIEKTPU3aLUs Tell, B3aUMOJCHCTBUE 3apsIoB,
JENCTBUS IIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOECHCTBHE MarHUTOB, IEHCTBUE MAarHUTHOTO TOJIS
Ha MPOBOJHHUK C TOKOM, 3JEKTPOMArHUTHAs MHAYKLUS) IO OMMCAHUIO MX XapaKTepPHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, AEMOHCTPUPYIOIIUX AaHHOE (PU3HYECKOE SIBIICHNUE;

®  pacro3HaBaTh MPOSBICHUE MU3YUYCHHBIX (PU3MYECKHX SIBICHUHN B OKPYXKAIOIIEM MHUpPE, B TOM YHUCIe PU3NUECKHE
SIBIIGHUS B IPUPO/JIE: MMOBEPXHOCTHOE HATSKEHHME M KallWIISIPHBIE SBJICHUS B MPUPOAE, KPUCTAIIBI B IPUPO/IE,
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miryaeane CoiHIla, 3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bI, 00pa3oBaHHWE POCH, TyMaHa, WHES, CHETa,
JNEKTPUUYECKUE SIBICHUS B aTMoc(epe, JEKTPHIECTBO KHUBBIX OPraHU3MOB, MarHUTHOE Tose 3eMid, apeid
IIOJIFOCOB, POJIb MATHUTHOTO ITOJIS J1s1 )KU3HU Ha 3eMJIe, OJISIPHOE CUSTHUE, TIPU 3TOM IIEPEBOIUTH IPAKTHYECKYIO
3a/1a4y B y4eOHYIO, BBIIETISTH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PH3UUECKUX SBIICHUI;

OIIMCHIBATh U3YUECHHBIE CBOWCTBA TEJ U (PM3NUECKUE SBICHUS, UCIIOIb3Ys (pU3nUecKue BeIMINHbI (TeMIeparypa,
BHYTPEHHSIS] SHEPI U1, KOJIMIECTBO TEIJIOTHI, yIeIbHas TEINIOEMKOCTh BEILECTBA, yIeNbHAs TEIUIOTa MJIaBJICHHUS,
yaenbHas TeIUIoTa IapooOpa3oBaHusl, yIeNdbHas TEIUIOTa CrOpPaHUS TOIUIMBA, KOX(PQULMEHT IO0JIE3HOrO
NEeUCTBUSL TEMJIOBOW MAaIIMHBI, OTHOCHUTENbHAs BIIAKHOCTh BO3AYXa, JJIEKTPUYECKUI 3apsn, CHia TOKa,
JIEKTPUYECKOE HAIpPSDKEHHWE, CONPOTHUBJICHHE IPOBOAHUKA, YIEJIBHOE COIPOTHBICHHE BEINECTBa, padoTa U
MOIITHOCTb JIEKTPUYECKOr0 TOKA), IPH ONMCAHUU IIPABWIBHO TPAKTOBATh (PU3NUECKUIT CMBICI HCIIOIb3YEMBIX
BEIMYMH, O0O3HAUCHHA M €IUHHUIbBI (U3UUECKUX BEIMYUH, HAXOAUTh (DOPMYJbI, CBSA3BIBAIOLINE AAHHYIO
(¢u3MUecKy0 BENHYMHY C JPYTMMH BEJIMYMHAMM, CTPOMTH Ipa)UKy M3YHYEHHBIX 3aBUCHUMOCTEH (hru3ndeckux
BEJIMYMH;

XapaKTepU30BaTh CBOWCTBA TeJl, (QU3MUYECKHE SIBICHHUS M IPOLECCHI, MCIOJb3YsS OCHOBHBIC IIOJOXKEHUS
MOJICKYJISIPHO-KUHETHUECKOW TEOPUHU CTPOCHHUS BEILIECTBA, MIPUHIMI CYNEPIO3ULUH MoJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMS 3apsiaa, 3akoH OMa 1711 yyacTka uen, 3akoH Jxoyns—J/Ienna, 3akoH coxpaHeHHs
SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3alUCHIBATh €0 MATEMAaTHUECKOE BBIPAKCHUE;
OOBSICHATH (PU3UUECKUE MPOLIECCHl M CBOWCTBA TeJ, B TOM YHUCIE W B KOHTEKCTE€ CUTyallMid NPaKTHKO-
OPHEHTHUPOBAHHOI'O XapakTepa: BBIABIATh NPUYMHHOCIEICTBEHHBIE CBSI3H, CTPOUTh OOBsICHEHHE K3 1-2
JIOTUYECKHUX IIaroB ¢ OMOPOH Ha 1—2 M3YYEeHHBIX CBOWCTBA (DM3MUECKUX SIBICHUH, PU3NIECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3afayd B 2—3 AEWUCTBHS, MCIOJB3Ys 3aKOHBI M (OPMYIbI, CBs3bIBAIOIINE (pu3nyeckue
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBU 33Ja4M 3alHMChIBaTh KPATKOE YCIOBHUE, BBISBIISATH HEIOCTATOK JaHHBIX
IUISL pelleHusl 3a7auy, BBIOMpaTh 3aKOHbI U (POpMyIIbl, HEOOXOAUMBIE Ul €€ PEeIICHUs, IPOBOANUTE Pacu&éThl U
CpaBHHUBATh MOIy4YE€HHOE 3HaUCHUE (PU3MUECKOIN BETMUMHbI C U3BECTHBIMU JaHHBIMU;

pacno3HaBath MpoOIeMbl, KOTOPbIE MOXHO PELIMTH MPY MOMOIIN (HU3NIECKUX METOJI0B, UCIOJIb3YS ONKCAHHUE
HCCIIEIOBaHUS, BBIICIATH IIPOBEPSEMOE HPEAINONIOKEHNE, OLEHHBAaTh NPABHIBHOCTh MOPSAAKA NPOBEIACHUS
HCCIIEI0BaHuUs, eJIaTh BEIBOBI,

MPOBOJUTH OIBITEI MO HAOMIOACHHIO (DU3UUECKUX SIBICHUH WM (U3HMUECKHX CBOMCTB Tenl (KalWLISpHbBIE
SIBJICHHSI, 3aBUCUMOCTb JABJICHUS BO3JyXa OT €ro o0bEMa, TeMIeparyphl, CKOPOCTH IMPOLECcca OCTHIBAHUS U
HarpeBaHus P U3TYUYEHUH OT [[BETa U3Iydaroulel (IOrIomaroeii) NoBEpXHOCTH, CKOPOCTh UCTIAPEHUS BOZBI
OT TeMIIEpaTypPhl XHUIKOCTH U IUIOLIAIU €€ IIOBEPXHOCTH, JIEKTPU3ALIUS TEJI M B3aUMOJCHCTBUE AIEKTPUIECKUX
3aps110B, B3aMMOJEHCTBUE ITOCTOSIHHBIX MAarHUTOB, BU3yalIM3allysi MArHUTHBIX IIOJIEH MMOCTOSIHHBIX MAarHuTOB,
JeMCTBUSI MAarHUTHOT'O TMOJISI HA MPOBOAHMK C TOKOM, CBOWCTBA 3JIEKTPOMArHUTa, CBOMCTBA 3JIEKTPOIBUTATENS
MOCTOSIHHOT'O TOKa): GOPMyJIHUpPOBATh IPOBEPSIEMbIE NIPEAIIONI0KEHHS, COOMPATh YCTAHOBKY M3 MPEITI0KEHHOTO
000pYAOBaHMS, ONTUCHIBATH XOJI OIBITa M ()OPMYJINPOBATH BHIBOBI,

BBIMOJIHATH NPSMBIE U3MEPEHUS TEMIIEPATypPhl, OTHOCUTEIBHOM BIaKHOCTU BO3IyXa, CUJIBI TOKA, HATIPSDKEHHS C
WCTIONB30BAaHUEM aHAJIOTOBBIX MNPUOOPOB W JAaTYMKOB (PU3MYECKHX BEJIMYMH, CPaBHHMBATH PE3YJIbTaThl
HU3MEPEHUH ¢ y4ETOM 3a/1aHHOI a0COMIOTHON TTOTPEIIHOCTH;

MPOBOJUTD HCCIICOBAHNE 3aBUCMOCTH OJHON (PU3NUECKON BEIMYHMHBI OT IPYTOM ¢ CHOIB30BAHUEM MPSIMBIX
W3MEPEHUH (3aBHCUMOCTH CONPOTUBICHUS HPOBOAHWKA OT €ro JUIMHBI, IUIOMIAIU MOIEPEYHOro CEYCHUS U
YIIEJIBHOTO COMPOTHUBIICHHUS BEIIECTBA IPOBOAHUKA, CHUIIBI TOKA, MAYILETO Yepe3 MPOBOJHUK, OT HAPSHKEHHUS Ha
MPOBOJHMKE, HCCIEIOBAHUE TIOCJIEAOBATEIbHOIO U MApalIeNbHOTO COCTUHEHNI TPOBOAHHUKOB): TUIAHUPOBAThH
HCCIIeI0BaHNe, COOMpaTh YCTAHOBKY M BBINOJIHATH U3MEPEHHMS, CAEAys NPEeIIoKeHHOMY IIaHy, (PUKCHPOBATh
pe3yabpTaThl MOJTYYEHHOH 3aBUCHUMOCTM B BHJAE TaOmui M rpaduKOB, NeNaThb BBIBOABI IO pPe3ysibTaTaM
UCCIIEI0OBAHUS;

MPOBOJUTH KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEIMYMH (yAEIbHAs TEMJIOEMKOCTh BEIIECTBA, CONIPOTHUBIICHHUE
NPOBOJHMKA, pPadoTa M MOIIHOCTH 3JEKTPHUUECKOTO TOKAa): IUIAHUPOBaTb M3MEPEHHUs, coOuparh
SKCHEPUMEHTAIBHYIO YCTAHOBKY, CJIeIysl MPEIJIOKEHHOW HHCTPYKIMH, ¥ BEIYUCIISTh 3HAYCHUE BEJTMYNHEI,
co0JroaTh paBuiia TEXHUKY 0€301MacHOCTH Ipu paboTe ¢ 1abopaTopHBIM 000pYyIOBaHUEM;

XapaKTepu30BaTh NPUHIMIBI JEHCTBUS M3YYCHHBIX NPHUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOH Ha MX
onucaHus (B TOM YHCJE: CUCTeMa OTOIUICHHsI JOMOB, THIPOMETp, TapoBasi TypOHHA, aMIIEpMETp, BOIBTMETD,
CUETUYMK DJIEKTPUUECKOW DSHEPrHH, DIIEKTPOOCBETHTENbHBIE NPHOOPHI, HArpeBaTeNIbHBIC 3JIEKTPOIPUOOPHI
(mpuMepbl), BIEKTPUYECKUE MPEIOXPAHHUTENH, 3JCKTPOMAarHUT, OJJIEKTPOABUraTeNb IOCTOSIHHOTO TOKa),
WCTIONB3YS 3HAHUS O CBOMCTBAX (PU3NYECKUX SBJICHUHN U HEOOXOAUMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;
pacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA W M3MEPHUTENbHBIE MPUOOPHI MO CXEMaM U CXEMAaTHYHBIM
pUcyHKaM (KMIKOCTHBI TEPMOMETp, TEPMOC, MCHUXPOMETpP, TUIPOMETp, ABUTATENIb BHYTPEHHETO CTOpaHHS,
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JIEKTPOCKOII, PEOCTAT), COCTABIATh CXEMBI DIIEKTPHUUECKUX IETIe C TOCIENOBATeIbHBIM M TapalljieIbHbIM
COETMHEHHNEM DIIEMEHTOB, pa3inias yCIOBHBIE 0003HAYEHHSI SJIEMEHTOB JIEKTPUIECKUX IETIeH;

MPUBOJUTH TPUMEPHI (HAXOAUTh HH(MOPMAIMIO O TPUMEpax) MPaKTHYECKOTO HCIIONB30BAHUS (PH3HMUECKHX
3HAaHWK B TIOBCEIHEBHOW JKHM3HH [UIS oOecredeHuss Oe30MMacHOCTH IIpH OOpamieHuH ¢ MpudopaMu H
TEXHIUYECKUMHU YCTPOMCTBAMHU, COXpPAHEHHS 3J0POBBSI U COONONEHUS HOPM 3KOJOTHYECKOTO ITOBEACHHUS B
OKpY’KarolLlel cpee;

OCYIIECTBIIATH MOUCK MHpopManmu (pr3mdeckoro copepkanns B IHTepHETe, Ha OCHOBE UMEIOIINXCS 3HAHUH U
MyTEM CPaBHEHUS JOMOTHUTEIHHBIX HCTOYHUKOB BBIIEIATH MH(POPMAIIHIO, KOTOPAs SIBIIIETCS IPOTHBOPEIUBOM
WM MOXKET OBITh HEZJOCTOBEPHOM;

WCTIONb30BaTh TIPY BBHITIOJHEHWH YyUYeOHBIX 3a/laHuil  HAYYHO-TIOMYJSIPHYIO JUTEepaTypy (HU3mdecKoro
CoJlep)KaHUsl, CIPAaBOYHBIE MAaTEpHalbl, pecypchl ceTu HHTepHeT, Biajerh NpuEéMamMu KOHCIIEKTHPOBAHUS
TeKcTa, IpeoOpa3oBaHus HHPOPMAIIMH U3 OJHOW 3HAKOBOM CHCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHBIE IMCHMEHHBIE M KPAaTKUE YCTHBIE COOOIIeHMs, 0000IIas MHPOPMAIIHIO U3 HECKOIBKUX
HMCTOYHUKOB (PM3MUECKOTO CONEp>KaHUsA, B TOM UYHCIE MyOIWYHO MPEACTaBIATh PE3yIbTATHl MPOEKTHOW WIIH
HCCIIeIOBATEIIHCKOM NEATEIBHOCTH, TIPH STOM I'PAMOTHO HCIIOJIb30BaTh H3YYECHHBIM OHATHITHBIHN aImapart Kypca
(bM3HKH, COTIPOBOXKIATH BRICTYIIIICHHUE MTPE3CHTANNEH;

MIPH BBITTOJTHEHUN YI€OHBIX MPOEKTOB U MCCIEAOBaHUN (PU3MUECKUX MPOIECCOB PACTIPEICNATh 00sI3aHHOCTH B
TpynIe B COOTBETCTBHM C IIOCTAaBICHHBIMH 3a/ladyaMH, CIIEAUTH 3a BBIMOJHEHHWEM IUJIaHa JCWCTBUH H
KOPPEKTHPOBaTh €ro, aJeKBaTHO OIEHHBATh COOCTBEHHBIM BKJIAJ B JESATENHFHOCTH TPYIIBI, BBEICTPAUBATH
KOMMYHHKATHBHOE B3aUMO/IEHCTBHE, IPOSBIISISi TOTOBHOCTH pa3pemiaTh KOH(PIUKTHI.

K xonmy oOy4yeHuss B 9 kJacce mpeIMeTHBIE pPe3yJbTaTbl Ha 0a30BOM YpPOBHE [OJDKHBI OTpaXkaTb

c(hOpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHIA:

WCTIONIb30BATh TIOHATHS: CHUCTEMa OTCYETa, MaTepHaATbHAS TOUKA, TPACKTOPHSI, OTHOCHTEIIEHOCTh MEXaHIYECKOTO
nBrOKeHns, Aeopmanus (yrpyrasi, IiacTudeckas), TpeHHE, IEHTPOCTPEMHUTENFHOE YCKOPEHHE, HEBECOMOCTh H
MEePerpy3Ku, IEHTP THKECTH, aOCONMIOTHO TBEPJOE TENo, IEHTP TSHKECTH TBEPAOTO Tella, pPaBHOBECHE,
MEXaHWYECKUE KONeOAHWsS W BOIHBI, 3BYK, WH(PA3BYK H YIBTPa3BYK, JIEKTPOMArHUTHBIC BOJIHBI, MIKaia
AJIEKTPOMArHUTHEIX BOJIH, CBET, OJTM30PYKOCTh U TaTbHO30PKOCTh, CIIEKTPHI UCITyCKAHUS 1 TIOTJIONICHUS, anbda,
Oera- ¥ TaMMa-U3Ty4YeHHS, U30TOIIB, sSiFepHast SHEPTreTHKA;

pasznuuath sABNEHUS (paBHOMEpHOE M HEPaBHOMEpPHOE TPSMOJIMHEHHOE JBI)KEHHE, PaBHOYCKOPEHHOE
MPSAMOJMHEWHOE JBIDKEHHE, CBOOOJHOE TajieHWe TeJl, pPaBHOMEPHOE [BMKEHHE 110 OKPYKHOCTH,
B3aMIMOJZICICTBHE TeJ, PEaKTHBHOE IBW)XEHHE, KoJeOaTelbHOe IBI)KEHHE (3aTyXalollie W BBIHYKICHHBIC
KoJe0aHus ), pe30HaHC, BOJTHOBOE JABIKEHUE, OTPaKEHUE 3BYKa, MPSMOJIMHEHHOE PacIipOCTpaHEeHUE, OTPaKEHHE
Y TIPETIOMJICHHE CBETA, ITOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, Pa3IoKeHHE OEIoro CBETa B CIIEKTP U CIOXKEHHE
CHEKTPaJbHBIX I[BETOB, JWCIEPCUS CBETA, €CTECTBEHHAs PaJIMOAKTHBHOCTH, BO3ZHHUKHOBEHHE IMHEHYATOrO
CHEKTpa U3IYUYCHUS) 110 OMMCAHHIO X XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOIINX JTaHHOE
(hmsnyeckoe SBJICHUE;

Pacro3HaBaTh MPOSBIEHUE U3YYCHHBIX (PHM3MUECKUX SBICHUN B OKPYXKAIOIIeM MHpPE (B TOM Yuciie GU3NISCKUE
SIBJICHUSI B MIPUPOJC: NMPWIUBLI U OTIUBHI, ABWKEHHE IUIaHET COIMHEUYHON CUCTEMBI, PEAKTUBHOE IBUKCHHUE
JKUBBIX OPTaHU3MOB, BOCIIPUSTHE 3BYKOB KMBOTHBIMHU, 3€MJIETPSACEHHUE, CEMCMUUYECKHUE BOJIHBI, I[yHAMH, 3XO,
[BETa TEJ, ONTUYECKHE SBICHHS B MPUPOJE, OMOIOTHMYECKOE ACHCTBHE BUAMMOTO, YIbTPa(HOIETOBOIO
PEHTTEHOBCKOTO HW3ITyYSHH, €CTECTBEHHBIH pPaJMOAKTHUBHBIA ()OH, KOCMHYECKHE JIy4H, PaTUOAKTHBHOE
M3ITy4eHHE TPUPOTHBIX MUHEPAJIOB, JEHCTBHE PaJOaKTUBHBIX M3ITyUYEHUI HA OpraHU3M YelIOBEKa), IIPU STOM
MEPEBOJIUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIJCIATh CYIIECTBEHHbIE CBOMCTBA (MIPHU3HAKH) (DH3MUECKUX
SIBJICHUI,

OIHCHIBATh M3YYCHHBIC CBOMCTBA TeN W (PU3NYECKHE SBICHHUS, UCTIONb3Yys (PU3UYECKUE BEIIMYUHBI (CPEIHS U
MTHOBEHHAs CKOPOCTh TeJla IMPU HEPAaBHOMEPHOM JBHXKEHUHU, YCKOpPEHHUE, MepeMELICHUE, IMyTh, YIJIOBas
CKOpPOCTb, CHJIa TPEHUS, CUIIa YIIPYTOCTH, CHUJIA TSHKECTH, YCKOPEHUE CBOOOHOTO TaJICHUs, BEC TEJa, UMITYJIhC
Teja, UMITYJIbC CHJIBI, MEXaHHUYeCcKas paboTa M MOIMHOCTh, MOTCHIUANbHAS 3HEPTUs Tela, MOIHITOTO HaJ
MOBEPXHOCTHIO 3E€MJIM, MOTCHUUANIbHAS SHEPrus CXKATOW TNPYKUHBI, KUHETUYECKas »HEPrusi, IOIHAS
MEXaHWYEeCKasi JHEPrus, MEepHoJ W 4YacToTa KojeOaHWil, JJIMHA BOJHBI, TPOMKOCTH 3BYKa M BBICOTa TOHA,
CKOpPOCTh CBETa, IOKA3aTeIh MPEIOMIICHUS CPEJIbl), IPU OMMCAHUHU TPABUIBHO TPAKTOBATH (DU3NYCCKHUI CMBICIT
WCTIOJIb3YEMBIX BEJIIMYMH, 0003HAYCHUS U SUHHIIBI (PU3NYCCKUX BEITHUYMH, HAXOIUTh (DOPMYJIBI, CBS3BIBAIOIIUC
JaHHYIO (DU3MYECKYI0 BEIUYHMHY C APYTMMHU BEIMYMHAMH, CTPOUTH TpadUKd WU3YyYEHHBIX 3aBUCHUMOCTCH
(hM3UYECKUX BEITHYWH;

XapaKTepPH30BaTh CBOWCTBA TeN, (PU3NYCCKHUE SIBJICHUS U IPOIECCHI, UCIONIB3Ys 3aKOH COXPAaHCHUS SHEPIHH,
3aKOH BCEMUPHOrO TATOTCHUS, MPUHIUN CYNEPHO3ULUU CHII, MPUHIIUI OTHOCUTEIBHOCTU [ amuies, 3aKOHbBI
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HeroTOHa, 3aKOH COXpaHEHMsI UMIIYJIbCa, 3aKOHbI OTPAKEHMS M IPEIOMIICHHS CBETa, 3aKOHbI COXpPaHEHUS
3apsA0BOTO M MAaCCOBOTO YHCEIN NPH SACPHBIX PEAKLUSIX, IPU ITOM JaBaTh CIOBECHYIO (POPMYIHNPOBKY 3aKOHA
U 3aIIMCBhIBATh €M0 MAaTEMAaTU4ECKOE BbIPAKEHHE;

OOBSICHATh (U3UUECKUE IPOLIECCHl M CBOWCTBA TeJ, B TOM YHUCIE W B KOHTEKCTE€ CUTyallMid NPAaKTHKO-
OPHEHTHUPOBAHHOTO XapaKTepa: BBIABIATH NPHUYMHHO-CICACTBEHHBIC CBS3M, CTPOUTh OOBsICHEHHME U3 2-3
JIOTUYECKHUX IIaroB ¢ OMOPON Ha 2—3 M3YYEHHBIX CBOMCTBA (PM3MUECKUX SBICHUH, (PM3NIECKUX 3aKOHOB HITH
3aKOHOMEPHOCTEH;

pemate pacu€THbIe 33/1a4M (OMHUpAIOIIHecs Ha CUCTeMy M3 2—3 ypaBHEHUil), UCHOIB3Yys 3aKOHBI U (OPMYIIHI,
cBsI3pIBatOLIME (DU3MUECKUE BEIWYMHBL: HA OCHOBE aHAJM3a YCJIOBMS 3aJayM 3allUCHIBAaTh KPAaTKOE YCIIOBHE,
BBISIBJIITH HENIOCTAIOIIME MJIM W30BITOYHBIE AAHHBIC, BHIOMPATh 3aKOHBI M (OPMYJIBI, HEOOXOIUMBIC IS
pelIeHus, IPOBOAUTH PacyEThl U OLCHUBATH PEATMICTUYHOCTD IIOJIy4YeHHOTO 3Ha4eHUs! (PU3nIecKoil BEIMYMHEI;
pacno3HaBath MPOOIEMbl, KOTOPBIE MOXHO PELIMTh IIPU MOMOIIN (PU3UIECKUX METOIIOB, UCIOJb3YS OMHUCAHHUE
HCCIICIOBAHUS, BBIICISATH IIPOBEPSEMOE MPEAINONOXKEHNE, OLCHMBATh NPABHIBHOCTh MOPSAAKA MPOBEACHUS
HCCIIEIOBAHMUS, IEJIaTh BBIBOABI, HHTEPIPETUPOBATH PE3yIbTaThl HAOIIOIEHUH U ONBITOB,;

MIPOBOJIUTH OTIBITHI 10 HAOMIOACHUIO (PM3UYECKUX SBJICHUN W (U3NIECKUX CBOWUCTB Tell (M3y4YeHHE BTOPOTO
3akoHa HproTOHA, 3aKOHA COXpaHEHUsI SHEPIHHU, 3aBUCUMOCTD IEpHOAa KojaeOaHul NMPY>KUHHOTO MasiTHUKA OT
Macchl Tpy3a U >KECTKOCTH MPYXKHUHBI M HE3aBUCUMOCTh OT aMIUTUTYABI MaJblX KoJeOaHHH, MPSIMOTUHEHHOE
pacnpocTpaHEeHUe CBETa, pa3lo)KeHHe OeJ0ro cBeTa B CIEKTpP, M3YUYEHHE CBOWCTB M300pa)KEHHS B IIOCKOM
3epKaJie U CBOMCTB M300pa’keHMs MpenMeTa B COOMparoliel JInH3e, HaOI0JeHNE CIUIOMIHBIX U JIMHEWYaThIX
CHEKTPOB M3IYYCHHUS): CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY W3 H30BITOYHOTO Habopa o00opymoBaHWS,
OIMCBIBATh XOJ OIBITA U €r0 Pe3yIbTaThl, POPMYITUPOBATH BHIBOIBL;

MPOBOJUTH MPU HEOOXOAMMOCTH CEPHI0 NPSIMBIX H3MEPEHHMH, ONpeAessis CpedHee 3HAueHHE H3MepseMOi
BenMUMHBl ((DOKYCHOE paccTOosHHEe coOuparomeid JHUH3BI), O0OOCHOBHIBATH BEIOOP CIOCO0Aa W3MEpEeHHS
(M3MepUTENBHOTO TPUOOPA);

MIPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYMH C HCIIOJIB30BAaHHEM MPSMBIX H3MEpEeHHH
(3aBHCHMOCTb IIyTH OT BPEMEHHM NPH PABHOYCKOPEHHOM JBIKEHHM 0€3 HadalbHOW CKOPOCTH, INEepuoja
KoJIeOaHUI MaTeMaTHYECKOI'0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCMOCTH YTIJla OTPAXKEHHUS CBETa OT yIJIa MaJeHUs
W yrjia IpeJoMIICHHUs OT yIila NaJieHus): IIaHUPOBaTh UCCIIEI0BaHUE, CAMOCTOSTEILHO COOUPATh YCTaHOBKY,
(UKCUPOBAThH PE3yJIbTATHI TOJIyYCHHOM 3aBUCMOCTH (PM3MUYECKUX BEJIMYMH B BUJIE TAOIHI ¥ rpadHKOB, 1e1aTh
BBIBOIBI 110 pe3yJIbTaTaM MUCCIIEIOBAHUS;

MPOBOJUTH KOCBEHHBIE H3MEpEHUs (PU3MYECKUX BENWYMH (CpPEeOHssI CKOPOCTh M YCKOpEHHE Tena Ipu
PaBHOYCKOPEHHOM JBM)KEHHH, YCKOPEHHE CBOOOTHOTO MaAEHUs, KECTKOCTh NMPYKUHBI, KOAQPHUIUEHT TPeHUS
CKOJIB)KEHUsI, MEXaHHYecKass pabdoTa M MOIIHOCTb, YacTOTa M TEPHUOJ KOJIEOaHWH MaTeMaTHYecKOro H
NPY)KUHHOTO MAasTHUKOB, ONTHYECKas Cwia coOuparomield JWH3bI, PaJdOaKTHBHBIA ()OH): IUIAHUPOBATH
HU3MepeHus], coOMpaTh SKCICPUMEHTAIBHYI0 YCTAHOBKY M BBIIOJHATH H3MEPEHMS, CIIEAYsl NPEAIOKEeHHOH
WHCTPYKLMH, BBIYMCIIATH 3HAUEHUE BEJIMYMHBI U aHAJM3UPOBATH MTOJyYCHHBIE PE3YJIBTAThI C YUETOM 33/1aHHON
MOTPEIIHOCTH U3MEPEHNUH;

co0JroaTh NpaBuiia TEXHUKM 0€301acHOCTH pu paboTe ¢ 1abopaTopHBIM 000pYI0BAHUEM;

pa3nu4aTh OCHOBHbIE MPU3HAKH M3YYEHHBIX (U3HMUECKUX MOJEINEi: MaTepuaibHas TOUKa, a0COIOTHO TBEPIOE
TEJO0, TOYCHYHBI HCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, IUIaHEeTapHas MOZEIb aTOMa, HyKJIOHHAst MOJIeTIb aTOMHOTO
AIpa;

XapaKTepu30BaTh NPUHIMIBI JEHCTBUS M3YYEHHBIX NMPHOOPOB M TEXHUYECKUX YCTPOMCTB C ONOPOM Ha HMX
onucaHus (B TOM YHCIIE: CIIMIOMETP, JATUYUKHU TOJIOKEHHS, PACCTOSIHUSL M YCKOPEHUS], paKeTa, 3X0JI0T, OUYKH,
nepuckor, ¢oroanmnapar, ONTHYECKHE CBETOBOJBI, CHEKTPOCKOI, IO3UMETP, KaMmepa Buibcona), ncnonb3ys
3HaHMSI O CBOMCTBAX (PU3UUECKUX SIBIICHUH U HEOOXOIUMBIE (pr3nYecKre 3aKOHOMEPHOCTH;

UCTONB30BaTh CXEMBI M CXEMAaTHYHBIE PHUCYHKH H3YyYEHHBIX TEXHMYECKHX YCTPOMCTB, H3MEPHUTEIbHBIX
npUOOPOB M TEXHOJIOTMYECKHUX MTPOLIECCOB MIPH PELICHUH YUeOHO-IPAKTUUECKUX 3aay, ONTUYECKUE CXEMBbI ISt
MOCTPOCHHUS N300paKEHUH B TNIOCKOM 3epKajie 1 COOMparoIiel JTUH3E;

MPUBOIUTH MpPUMEPHl (HAXOAUTH MH(GOPMALMIO O MpPUMEpax) MPaKTUUYECKOrO HCIIONb30BAHUS (PU3HMUECKHX
3HaHUH B IOBCETHEBHOM JKM3HU MJs1 obecrieueHHs O€30MacHOCTH IpH OOpauleHWd ¢ mnpudopamu U
TEXHUYECKUMH YCTPOMCTBAMH, COXPAaHEHHs 3I0POBbS M COONIONEHHS HOPM 3KOJOTMYECKOTO TOBEACHUS B
OKpY>Karollel cpene;

OCYIIECTBIISTh TOMCK MHpOpPMALUN (HU3NUECKOro coiepkaHus B MIHTepHETe, caMOCTOSATENFHO (OPMYyITUPYS
MONUCKOBBIM 3alpoc, HaXOOUTh IIyTH ONPEAEICHUS JOCTOBEPHOCTH IONYyYEHHOW HH(POpPMALUM Ha OCHOBE
HUMEIOIIUXCS 3HAHUHN U JOTIONHUTEIBHBIX UICTOUHHKOB;
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WCIIONIB30BaTh IIPH  BBITIOJIHGHUN YYCOHBIX 3aJaHUil HAYYHO-TIOMYJISPHYIO JIHTEpaTypy (HHU3UIEeCKOTOo
colepkaHus, CIIPaBOYHBIE MaTepHANBI, PeCYpChl ceTH WHTepHET, BiIaaeTh NpUEMaMH KOHCIIEKTHPOBAHUS
TEKCTa, mpeobdpa3zoBaHus HHGOOPMAITIH U3 OJTHOM 3HAKOBOH CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOIIEHHWS HAa OCHOBE WH(OpPMAIMH U3 HECKOIBKHIX
WCTOYHUKOB  (DU3MUECKOTO  CONEpKaHUs, MyONMYHO TPEACTAaBIATh PE3yAbTaThl IMPOEKTHOM  WIH
HCCIEAO0BATENBCKON NEATENbHOCTH, MPU 3TOM TIPAMOTHO MCIOJB30BATh HM3YYEHHBIM NOHATHMHBINA ammapar
M3y4aeMoro paszesna GU3NKA U CONMPOBOXKIATH BRICTYIIICHHE MPE3EHTAINEH ¢ YIETOM 0COOEHHOCTEH ay TUTOPUHI
CBEPCTHHUKOB.
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TEMATUYECKOE IIVIAHUPOBAHUE

7 KJIACC
KoaunuecTBO Yacon
Ne HaumeHoBaHMe pa3aesioB U TeM DyekTpoHHbBIE (IM(POBBIE) 00pa3oBaTeJIbLHbIE
KonTposabHbie IMpakTHyeckne
n/n NPOrpaMMsl Bcero pecypchl
padoThI padoThI

Pazpnen 1. ®uszuka u e€ poJib B I03HAHUM OKPYKAIOLEro MUpa
11 dusnka - HayKa O PUPOJIE 0 bubmuoreka ITOK https://m.edsoo.ru/7f416194
1.2 dusnyecKue BEININHBI 2 Bubmmoreka ITOK https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIH METO MO3HAHUS 1 Bbubmmorexa ITOK https://m.edsoo.ru/7f416194

Uroro no pazneny 6

Paszpnen 2. [lepBoHayajibHbIe CBeleHUS 0 CTPOCHUM BellecTBa
2.1 CtpoeHue BelecTa 1 0 0 Bubmmoreka ITOK https://m.edsoo.ru/7f416194
2.2 JBHDKCHHE 1 B3AUMOJICHCTBHC HaCTHIL 2 0 1 Bubmmorexa ITOK https://m.edsoo.ru/7f416194

BElIECTBA

2.3 ArperaTHble COCTOSTHUS BEIIECTBA 2 1 0 bubmuoreka IIOK https://m.edso00.ru/7f416194

HWroro no pasuerny 5

Paznen 3. /IBu:keHue U B3auMojieiicTBHE TeJl
3.1 MexaHndeckoe IBUKEHNE 3 bubmuoreka IOK https://m.edso00.ru/7f416194
3.2 Wuepnus, macca, TNIOTHOCTH bubmuoreka IIOK https://m.edso00.ru/7f416194
3.3 Cuna. Busr cuin 14 bubmuoreka ITOK https://m.edsoo.ru/7f416194

Uroro no pazneny 21

Pasznen 4. /laBienne TBEPABIX TeJl, :KUAKOCTEH U ra3oB

I 8
4.1 Hlaprenue. Tlepepaua AapieHus TBEPABIMH 3 0 0 Bbu6mmoreka LIOK https://m.edsoo.ru/7f416194
TEJTaMH, )KUIKOCTSIMH U Ta3aMU

4.2 JlaBneHue )XHIKOCTH 1 bubmuoreka IOK https://m.edso00.ru/7f416194
4.3 ATMOcdepHoe 1aBieHue bubmnorexa L{OK https://m.edsoo.ru/7f416194
4.4 JlelicTBre ®UIKOCTH U Ta3a Ha 7 4 bubmuoreka ITOK https://m.edsoo0.ru/7f416194
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MIOIPY>KEHHOE B HUX TEIIO

Hroro no pazgeny 21

Pasnesn 5. PaGoTta u MoIHOCTB. DHeprus
51 Pabora 1 MomHOCTH bubmnorexa ITOK https://m.edsoo.ru/7f416194
5.2 IIpocThie MEXaHMU3MEI 2 Bubmmoreka ITOK https://m.edsoo.ru/7f416194
5.3 MexaHudeckast SHEPTUs bubmuoreka ITOK https://m.edsoo.ru/7f416194

Uroro no pazneny 12

Pe3epBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I1O 68 24

I[TPOIT'PAMME
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8 KJIACC

Ne KoanuecTBOo yacon
HaumeHoBaHMe pa3aesioB U TeM DuiekTpoHHbIE (LM (POBLIE) 00pa3oBaTeJbLHbIE
n/m KonTpoabHbie IIpakTH4yeckue
NMpPorpaMMbl Bceero pecypcsbl
padoThI padoThI

Pa3nen 1. TensioBble siBJIeHHus
1.1 CtpoeHue 1 CBOMCTBA BEUICCTBA 7 0 Bbubnmoreka ITOK https://m.edsoo.ru/7f4181ce
1.2 TenmoBsie POIIECCHI 21 Bbubnmoreka ITOK https://m.edsoo.ru/7f4181ce

Hroro mo pasneny 28

Paznen 2. DiaexkTpuyeckue U MATHUTHBIE SIBJIEHU

6] .3
2.1 JeKTpieciiue 3ap’im’l APDKCHIHbIE 7 0 2 Bubnuoreka ITOK https://m.edsoo.ru/7f4181ce
Tella U UX B3aUMOJIECHCTBHE

2.2 TTOCTOSIHHBIH SIIEKTPHUCCKUI TOK 20 ) Bubnuoreka ITOK https://m.edsoo.ru/7f4181ce
2.3 MaruuTtHsIe SIBJICHHS Bubnmoreka ITOK https://m.edsoo.ru/7f4181ce
2.4 DeKTpOMArHUTHAS HHYKIIHS 1 Bubnuoreka ITOK https://m.edsoo.ru/7f4181ce

Hroro mo pazneny 37

PesepBHOE Bpemst 3

OBHIEE KOJIMYECTBO HACOB I10

ITPOT'PAMME 68 5 16
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9 KJIACC

KoauyecTBO 4acos

Ne HaunmeHoBaHue pa3iesioB U TeM DJIeKTpOHHbIe (M (ppoBLIe) 00pa3oBaTeJbHbIE
KonTpoabubie [pakTHyeckue
n/n MPOrpaMMbl Bceero pecypcsl
padoThI padoThI
Paznen 1. Mexannueckue siBJICHUS
M 6
1.1 CXQHIHCECKOC JIBIIKEHHE 1 CTOCODRI €ro 10 0 0 Bubmuoreka ITOK https://m.edsoo.ru/7f41a4a6
OITMCAHUS
1.2 Bzaumoneiicteue ten 20 2 Bubnuoreka ITOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHCHHUS 10 bubmunoreka L{OK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pasznen 2. MexaHnueckne K0J1e0aHUs M BOJHBI
2.1 Mexanndeckue KoneOaHus 7 4 Bubnuoreka ITOK https://m.edsoo.ru/7f41a4a6
2.2 MexaHuueckue BOJHBI. 3BYK bubmuoreka L{OK https://m.edsoo.ru/7f41a4a6
Hroro mo paznemy 15
Pasnes 3. DineKkTpOMarHuTHOE MOJIe M 3JIEKTPOMATHUTHBIE BOJIHBI
3.1 ICKTPOMATKHTHOE TONIE H 6 1 2 Bubmuoreka ITOK https://m.edsoo.ru/7f41a4a6
AJIEKTPOMArHUTHEIE BOJTHEI
Hroro mo pazneny 6
Pa3nen 4. CBeToBbIE AABJICHUS
4.1 3aKOHBI PACIPOCTPAHCHHUS CBETA 1 bubmunoreka [{OK https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI 1 ONITHUYECKUE TPUOOPEI bubmunorexa L{OK https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenue 6enoro cBeTa B CHEKTP 3 0 bubmumotreka ITOK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3znen 5. KBaHTOBBIE IBJI€HUS
)il
51 CHYCKATHE H TOTIIOMEHHE Cheta 4 0 1 bubmuotreka ITOK https://m.edsoo.ru/7f41a4a6
aToMOM
5.2 CtpoeHre aTOMHOIO siapa 6 1 0 Bubmuoreka ITOK https://m.edsoo.ru/7f41a4a6
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5.3 SnepHble peakiuu 7 2 Bubmuoreka ITOK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pasnes 6. [loBTOpHTEIEHO-00001IIA0IINI MOAYJIbL
I1 000
6.1 OBTOPCHHE H ODODIICHHE CONCPIKANHIA 9 0 Bubmuoreka ITOK https://m.edsoo.ru/7f41a4a6
Kypca ¢usuku 3a 7-9 xiacc
Uroro no pazneny 9
OBLIEE KOJIMYECTBO YACOB I10
102 27

[NPOI'PAMME
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IHOYPOUYHOE IINTAHUPOBAHMUE

7 KJIACC
KosmyecTBO yacos
Ne OcHoBHBbIE BU/bI 1eSITEILHOCTH yYaluxcs (Ha
Tema ypoka KounTtposabHble IMpakTuyeckue . .
n/n Bcero YPOBHe YUeOHBIX JelCTBU)
padoThI padoTsI
®du3nka-Hayka o Ipupoje. BelisiBieHnEe MeXay
®u3nka — HayKa O IPUpPOZeE.
1 1 0 0 (U3NUIECKUMH U XUMHUYECKHMHU NPEBPALICHUSIMH.
SIBrieHUst IPUPOJIbI .
Hab6monenue u onmcanne GU3NIECKUX SIBICHUT.
PacnioznaBanwue u knaccupukanyst GU3NIECKUX
SIBICHUH: MEXaHUYECKUX, TEIJIOBBIX,
2 dusnueckue ABICHHAS 1 0 0
QJICKTPUYCCKUX, MAI'HUTHBIX, CBETOBBIX 1
3BYKOBBIX.
Onpenenenne MKaabl ASICHUS] H3MEPUTENBEHOTO
pubopa. M3amepenne THHEHHBIX pa3MepOB TET H
POMEXYTKOB BPEMEHH C YYETOM MOTPEIIHOCTEH.
dusnyeckue BEIUUMHBI U UX
3 1 0 0 Wsmepenne o6bema JKUIKOCTH M TBEPAOTO Tela.
H3MEepeHne
P N3mepenue TemnepaTypsl IpU IOMOILA
KHUJIKOCTHOTO TEPMOMETpA U IaTINKa
TEMIIEPaTypHlI.
JlaGoparophast pabota Nel
«OmnpeneneHue MeHBI ASICHUS
WU3MEPUTEIHLHOTO IPHOOPaY.
4 Ypok-uccnenoBanue 1 0 1
"U3mepenne TemmnepaTypsl Ipu
MOMOIIH KUJIKOCTHOTO
TEPMOMETpA U JATUNKA
TeMmeparypsr”
BrinosiHeHUE TBOPUECKUX 3aJIaHUI IO TTOUCKY
®dusnka U TeXHUKA. MeToapl CHOCO00B U3MEPEHHS HEKOTOPBIX (PU3NIECKUX
5 Hay4YHOTI'O ITO3HAHUA. Omnuncanue 1 0 0 XapaKTCPUCTHUK. BI)IJIBI/I)KCHI/Ie THUIIOTE3,

(bU3NYECKUX SBICHUH C
MOMOIIIBIO MOAETIEN

OOBSCHSIFOIINX MIPOCTHIE SIBICHISI, HAIPUMED: -
MOYEeMY OCTAHABIMBACTCS JBHXKYIIEECS 110
TOPU30HTAIHHON TTOBEPXHOCTH TEJIO; - IIOYEMY B
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JKapKy10 IIOroAy B CBETIION OAEKIE IPOXIIaIHEE,
yeM B TeMHOU. [locTpoenue npoctenmmnx Moaenein
(hm3nueckux sBNeHUH (B BU/IE PUCYHKOB HITH
CXeM), HallpuMep MaJIeHUE IPeIMeTa;
MPAMOJIMHETHOE pacpOCTpaHEHHE CBETA.

Ypok-uccnenoBanue
"[IpoBepKa THITOTE3HI:
JaJTbHOCTD MONETA [IApUKa,

0 MyIEHHOTO TOPU30HTANBHO,
TeM OoJbIIe, YeM OOJIbIIe
BbICOTA ITycKa"
Habmtonenue n nHTEpIIpETaNns OMBITOB,
CBUETEIBCTBYIOIINX 00 aTOMHO-MOJIEKYIISIPHOM
CTPOEHHH BEIIECTBA: OTBITHI C PACTBOPEHUEM
Crpoenue BemiectBa. ONbITHL,
pa3nUYHBIX BemecTB B Boze. OueHka pa3MepoB
7 JTOKa3BIBAIOIINE TUCKPETHOE
aTOMOB M MOJIEKYJI C MCTIOIh30BaHUEM
CTpOEHHE BElIeCTBa .
(dhoTorpaduii, MOJIyIEHHBIX HA ATOMHOM CHJIOBOM
Mukpockorne (ACM). Onpenenenue pa3Mepos
MaJbIX TeJ.

3 JIBrmkeHHe U B3auMO/IeiiCTBHE Habmonenmne u 00bsicHeHre OpPOYHOBCKOTO
YacTHIl BEIeCTBa JBWDKEHUS U siBIIeHUS AU y31H.
Ypok-uccnenopanue «ONBITHI

9 10 HaOJIIOJIEHHIO TETIIIOBOTO
pacIIMpeHus Ta30B»

OnucaHne OCHOBHBIX pa3jIMiuid B CTPOSHHUH Ta30B,
KUIKOCTEHN U TBepabIX Tesl. OOBsICHEHUE MaJIOH
10 ArperaTHble COCTOSTHUS C)KMUMaEMOCTH JKUJIKOCTEH W TBEPABIX Tel,
BEIIECTBA 0oNbIION cxxMMaeMOCTH Ta30B. O0bsCHEHNE
COXpaHeHHUs: POPMBI TBEPABIX TEN U TEKY4YECTH
KHUJIKOCTH.
OCOOCHHOCTH arperaTHhIX
11 coctosHui Bospl. O000IIEeHEe

o pazzaeny «llepBoHauanbHbIe
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CBEIICHUS O CTPOCHUH
BEIIIECTBAY

Mexanndeckoe IBIKEHUE.

Mexanunueckoe aBmkeHue. VcenemoBanue
PaBHOMEPHOTO IBIKEHUS U OTIPEACIICHUE €ro

12 PaBHOMepHOE U npu3HakoB. Habmonenne HepaBHOMEPHOTO
HEPABHOMEPHOE JIBUKCHHC JIBUYKCHHUS U OTIPEJICIICHUE €0 OTIIMYHA OT
PaBHOMEPHOTO JBIKEHUS.
13 Cxopocts. EAMHHIE ckopocTs Pemenwne 3amaq Ha orpeieieHne My TH, CKOPOCTH U
BpPEMEHH PAaBHOMEPHOT'O IBIKEHHUSL.
14 Pacuer mytu u BpemMeHH AHanm3 rpaduKoB 3aBUCHMOCTH ITyTH U CKOPOCTH
JIBIDKEHUS OT BPEMCHH.
SBnenus unepuuu. 3akoH uHepuuu. OObsCHEHHE
U TIPOTHO3UPOBAHUE SIBJICHHUH, 00YCIOBICHHBIX
WHEepUreH, HarpuMep: (4TO IPOUCXOIUT IpH
TOPMOKEHUH WU PE3KOM MaHEBpE aBTOMOOWIIS;
15 Wuepuuns. Macca — mepa [I0YeMy HEBO3MOKHO MTHOBEHHO ITPEKPATUTh
WHEPTHOCTHU TeJl JIBIDKEHWE HA BEJIOCHUIIEIIE MJIU CAMOKATE U T.I1.)
Macca - kak Mepa nHepTHOCTH. [IpoBeeHne
OTIBITOB, IEMOHCTPUPYIOIINX U3MEHEHHE CKOPOCTH
JIBUKCHHS TSI B PE3YJIbTAaTE JICUCTBUS HA HETO
JIPYTHX TeTl.
Pemenue 3amay Ha onpeieIeHUE MacChl Tela, ero
o0wvema u tiotHocTH. [IpoBenienre n aHamu3
OIBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTh
IInotHocTh BemecTBa. Pacuer
W3MEHEHUS] CKOPOCTH Tella OT €r0 MACChI ITPH
16 Macchl B 00beMa TeJja o ero N
B3auMoaeCcTBUH Tell. CBSI3b IJIOTHOCTH C
IJIOTHOCTH
KOJIMIECTBOM MOJICKYJI B SMHUIIE 00heMa
BemecTBa. Onpe/esieHue MIOTHOCTU Tella B
pe3yibpTaTe H3MEPEHHS €r0 MacChl U 00BheMa.
JlaboparopHas padbora
17 «OmnpeneneHne WIOTHOCTH
TBEPAOIO TEIa»
18 Pemenwne 3amad mo teme
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"ITimorHOCTH BemecTna"

Cuna kak XapaKTCpHUCTHUKA

N3yuenue B3auMOaeiCTBYA KaK IPUYHHA
W3MEHCHUS CKOPOCTH Tella IPH ero edopMaIiim.
Onmcanne CUTyaIMii B3aNMOICHCTBUS TEII C

TTOMOIIIBIO MOJIENICH, B KOTOPHIX BBOJUTCS TTOHATHE

19 B3anMozeicTBus Ten. Cuna
1 U300pakeHue CUIIbL. M3yueHue CHItbl
ynpyroctu. 3akoH 'yka .
yOPYrocTH.AHaJIU3 CUTYalMi B KOTOPBIX
MIPOSIBIISIETCSI ICHCTBUE CHITBI YIIPYTOCTH (MST4,
KPOCCOBKH, BETKa JiepeBa U T.1.)
JlaboparopHas pabora
«M3ydeHne 3aBUCUIMOCTH HccnenoBanye 3aBUCUMOCTH CHJIBI YIIPYTOCTH OT
20 pactsbkenus (aedopmanyn) JUTMHBI TIPYXUHBI WK PE3UHOBOIO HIHYpPa
MIPY>KUHBI OT MPUIOKEHHON (moctpoenwue rpaduKoB).
CHJIBD»
21 [[ABnenme Tarorenms. Cuia AHanu3 cuTyanuii, CBSI3aHHBIX C SBJICHUEM
TSHKECTH TATOTCHUSI.
CBsI3b MEXY CHIION TSXKECTH H
29 Maccoil Tena. Bec Tena.
Pemrenne 3amau no teme "Cuia
TsoKecTn"
Cuna TSDKECTH Ha JIPyTUX OOBsicHeHHE OpPOUTAIEHOTO JIBHKECHHUS TIIAHET C
23 iaHetax. Ouznyeckue UCIIOJIb30BAHHEM SIBIICHHS TSATOTEHHS U 3aKOHA
XapaKTePUCTUKH IJIaHET HHEPLHH.
Uzmepenue Beca Tena ¢ MOMOIIBIO JTUHAMOMETPA.
24 Wsmepenne cun. JluaamMmomeTp
O6ocHOBaHHE ATOTO CIOCO0A N3MEPEHUSI.
25 Bec Tena. HeBecomocTth AHanu3 1 MOJICJIMPOBAHKE SIBIICHUS HEBECOMOCTH.
CroxeHue IByX Cul, OKcIepuMEeHTAIBHOE TIOTyYeHHE TIpaBuiia
26 HaIpaBJICHHBIX TI0 OJHOM CJIOKEHHUS CHII, HATIPABJICHHBIX BJIOJIb OJTHON
npsimol. PaBHozelcTByOIIas npsmoit. OnpeneneHye BEIMUNHbI
cun PaBHOJICHCTBYIOLIEHN CHIL.
97 Pemrenue 3agau no teme

"PaBHOmelcTBYIOMAs CHIT"
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28

Cuita TpeHUS B €€ BHIIBI.
TpeHue B IpUPOJC U TEXHUKE

W3ydeHne cuitbl TPEHUS CKOJIBKEHHS X CHITBI
TPEHUS TIOKOsI. AHANIU3 MPAKTUYECKUX CUTYaIlUuH, B
KOTOPBIX TPOSIBIIAETCS AEUCTBUE CHIIBI TPEHUS,
HCTIOJIB3YIOTCS CIIOCOOBI YMEHBIIICHUS UITH
yBeNnndeHus (JIBDKH, KOHBKH, ITOAITHITHUKH,
IJTAaBaHUEBOIHBIX KUBOTHBIX H T.II.)

29

JlaGopaTtopHas pabota
«M3ydenne 3aBUCUMOCTH CHIIBI
TPEHHS CKOJIBKEHUS OT CHIIBI
JTABJICHHUA U XapaKTepa
COIPHUKACAIOIINXCS
MTOBEPXHOCTEIN»

30

Pemenue 3amau Ha
oTIpesieTIeHIe
PaBHOZIEMCTBYIOILIEH CHUIIBI

31

Pemenue 3ana4 no remam:
«Bec tenay, «I'padudeckoe
n3o0paxenne cui», «CHIIb»,
«PaBHOIEMCTBYIOIIAS CHID»

32

KontponbHas pabota 1o
TemMaM: «MexaHn4ecKoe
JBIDKEHUEY, «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I"paduueckoe n3obpaxkenue
cuiny, «CHITBI»

33

Hasnenne. CriocoObt
YMCHBUICHWSA U YBECJIMUCHU A
JTABIICHYST

AHanu3 1 00BSCHEHHE OTBITOB U MPAKTUIECKIX
CUTYAalMii, B KOTOPBIX MPOSBISAETCS CUIIA
nasneHnss. O60cHOBaHME CTIOCOO0OB U3MEHEHHUS
JIaBJICHUSI.

34

JlaBiienue ra3a. 3aBUCHMOCTh
JIaBJICHUS Ta3a OT 00bEMa,
TEMIIEPATyPBI

WzydeHne 3aBUCMMOCTH J1aBlIeHUS raza oT o0bemMa
U TEMIIEPATYPHI.

35

Ilepenaya naBneHus TBEPIBIMU

I/I3y‘l€HI/Ie 0COOEHHOCTHU nepeaadyu nqaBJICHUSA
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TCJIaMH, XXUAKOCTAMHA U ra3aMu.

3akon ITackans

TBEPABIMH TEJIAMH, )KHIKOCTSIMH U Ta3aMHu.
O00CHOBaHUE PE3YJIBTATOB OIBITOB
0COOEHHOCTSIMHU CTPOCHHS BEIIECTBA B TBEPIOM,
JKUJIKOM U Ta3000pa3HOM COCTOSIHUSX.
DKCIepUMEHTAILHOE JT0Ka3aTeIbCTBO 3aKOHA
ITackams.

I[aBJ'IeHI/IC B )KUIKOCTH U Tra3c,

HccnenoBanne 3aBUCUMOCTH IaBIICHUS KUIKOCTU

36 BBI3BAHHOE JACUCTBHEM CHJIBI
OT TIyOUHBI OTPY>KEHHUS U IUIOTHOCTHU >KUAKOCTH.
TSDKECTH
Pemenue 3ana4 no reme
37 «JlaBieHuE B )KUIKOCTH H Tase.
3axoH Ilackams»
38 Coobmaromuecs cocysl Uzyuenne cooOMIalOmmxcst COCY/I0B.
. OOBbscHEeHNE IPUHIIAIIA JCHCTBUS
39 I'uppasnuyeckwii mpecc
THJIPAaBIMYECKOro mpecca.
Manowmetpsl. [TopiaeBon
40 P . p [IpoektHas pabora.
YKUJIKOCTHBIN Hacoc
DKcIepuMeHTaAILHOE O0HAPYKEHUE
atMocdepnoro nasieHus.[Ippanna
ATtMocdepa 3eMITn ¥ TIPUIHHBI Gep P
41 . CYIIECTBOBAHMUS BO3AYIIHON 0007109KH 3eMITH U
e€ CcyILIeCTBOBaHHUS
HEKOTOPBIX IUTAHETAX WM €€ OTCYTCTBHS Ha
Ipyrux muaHerax miaHerax u JIVHE.
42 Bec Boznyxa. ATmMocdepHOe
JIaBJICHUE
43 Uzmepenue armocdepHOro [TpuGops! 11 n3MepeHust aTMOCHEpHOTo
nasnenvst. Ot Toppuuernm JIABIICHMSL.
3aBHCUMOCTH aTMOC(EPHOTO OOBsicHeHHE U3MEHEHUS TUIOTHOCTH aTMOC(EPHI C
44 JaBJICHUSI OT BBICOTHI HaJl BBICOTOH U 3aBUCHMOCTH aTMOC(HEPHOr0 AaBICHHUS
YPOBHEM MODsI OT BBICOTHI.
bapomerp-anepons.
45 ATMocdepHOe JaBIeHNE HA [IpoextHas pabora

PAa3JIMYHBIX BBICOTAX
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46

Pemenue 3amaq mo Teme "
ATtMocdepHoe naBieHue"

47

JleficTBHE )KUIKOCTH U Ta3a Ha
MOTPYKEHHOE B HUX TEJO.
ApxuMeioBa cuia

OKCIepUMEHTAIbHOE O0OHAPYKEHUE IEHCTBUS
JKUJKOCTH U raza Ha MOrpyKEHHOE B HUX TEJO.
OrnpeneneHre BEITAIKUBAIONIEH CHITHI,
JIEUCTBYIOLIEH Ha TEJO, OTPYKEHHOE B
JKHIKOCTD.

48

JlaGopaTtopHas pabota
«Omnpenenenue
BBITAJIKMBAIOIICH CUJIBI,
JEUCTBYIOLIEH Ha TEO,
MOTPY>KEHHOE B )KUIKOCTD)

49

JlaboparopHas paboTa 1Mo Teme
«HccnenoBanne 3aBUCUMOCTH
Beca Teja B BoJe OT 00bEMa
MOTPYKEHHOU B )KUJIKOCTh
YaCTH TeJa»

50

IInaBanue Ten

o1

JlaboparopHas padora
"KoHcTpynpoBanue apeoMeTpa
WM KOHCTPYHPOBAHHE JIOAKHU U
OIpeAeNcHue e
Tpy3010AEEMHOCTH"

Konctpynposanue apeomerpa win
KOHCTPYHMPOBAHHUE JIOAKH U OTIPEIETICHUS e
IPy30M0JbEMHOCTH.

52

Pemenue 3anay no remam:
«ITnaBanue cyzioB.
BosgyxomnaBanuey,
«JlaBneHue TBEpIbIX TEI,
SKUJKOCTEH U Ta30B»

Pemrenue 3amay Ha mpUMEHEHNE 3aKOHA ApXUMea
U YCIIOBUS TIJIaBAHUS TEI.

53

KonTtponenas pabora no Teme
«/laBnenue TBepAbIX TeT,
KUJKOCTEHN U ra3oB»

54

Mexannueckast pabora

Onpe/eieHne MEXaHUIeCKOH paboThI CHITBI
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TSOKECTH TIPH TIAJICHNHN TeJla ¥ CHITBI TPEHHSI IPH
pPaBHOMEPHOM TEpPEMEIICHUH Tea 0
rOpU30TaJIHLHON MTOBEPXHOCTH.

55

Moinocts. Enuauniist
MOIIIHOCTH

56

Ypok-uccrnenoranue "Pacuér
MOIIHOCTH, pa3BHUBACMON MPU
noabEéMe 110 JecTHHIE"

57

IIpocthie MexaHnu3Mel. Peryar.
PaBHOBecue cun Ha peryare

Onpe,ueﬂeﬂml BBIMI'pbIIIA B CHUJIC ITPOCTHIX
MEXaHU3MOB Ha IIPpUMepe pbldyara, HOABMKHOTO U
HETIO/IBIYKHOTO OJIOKOB, HAKJIOHHOW TNTOCKOCTH.
HccnenoBanue ycinoBHi paBHOBECHUS pblyara

58

Peruaru B Texnuke, ObITY U
npupoje. JlJaboparopHas
pabota «/ccnenoBanue
YCIIOBUN PAaBHOBECHSI PhIYAara

05

59

Penrenue 3agad no reme
«YCIIOBUA PaBHOBECHS pblUara»

60

Koaddumnment noneznoro
JEUCTBUS MEeXaHHU3Ma.
JlaboparopHas padora
«3mepenue KII/I HaknoHHOU
TUTOCKOCTHDY

0.5

Onpenenenve KIIJ] HakTOHHON MIOCKOCTH.

61

KonTponbHas padorta o teme
"Pabota, momHocTh, KIT/1"

62

MexaHnyeckast SHEPrusl.
Kunernueckas u
MTOTCHITUATbHAS SHEPTHSI

63

3aKOH COXpaHEHUs
MEXaHUYECKON SHEPIUU

®opMyIHpOBaHKE HA OCHOBE MCCIIEIOBAHUA
3aKOHA COXPAHECHHSI MEXaHUIECKOM SHEPIHH.
OO0cyxieHne rpaHnll TPUMEHUMOCTH 3aKOHA
COXpaHEHUS YJHEPTUU
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64

YPpOK-3KCIIEPUMEHT I10 TEME
"DKcrepuMeHTaIbHOE
onpejeIeHue U3MEHEHHUS
KUHETUYECKOHN 1
MOTEHIMAIBHOM SHEPTHUU NTPU
CKaThIBaHHMH TeJa I10
HaKJIOHHOM MIIOCKOCTH"

Onpez[eneHI/m W3MCHEHHS! KHHETHISCKON 1
MNOTEeHIIMAIbLHOMN OHEPruu Tejia Npu €ro
CKaTBIBaHHUM 110 HAKJIOHHOM INTIOCKOCTH.

65

KontponbpHas pabota no teme
«PaboTa 1 MOIIHOCTB.
DHeprus»

66

PeseprHbIit ypok. PaboTta ¢
TEKCTAMH 10 TEME
"MexaHn4eckoe aBrokeHue"

67

Pe3zepBHsiii ypok. Pabora ¢
TekcTaMH 110 TeMe " J{aBieHue
TBEPABIX TEJN, )KUJIKOCTEN U
ra3oB"

68

Pe3zepeHsiii ypok. Pabora ¢
Tekcramu 1o teme "Padora.
MortHOCT. DHEprus"

OBLIEE KOJIMYECTBO YACOB I1O
[NPOI'PAMME

68
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8 KJIACC

KoanuecTBo yacoB

CXKaTue

Ne OcHoBHBIE BUABI 1eSITeIbHOCTH yyammxcs (Ha
Tema ypoka KonTpoabhbie IIpakTu4yeckue . .
n/n Bcero YPOBHe YUeOHbIX JelicTBUiA)
padoThI padoThI
OCHOBHBIC MOJOKEHUS HaGmroienue u nHTEpIpeTaIlis ONbITOB,

1 MOJIEKYIISIPHO-KHMHETHIECKO 1 0 0 CBUJIETENHCTBYIONNX 00 aTOMHO-MOJIEKYIIIPHOM
TEOPHUH U UX OTIBITHBIC CTPOCHUHU BEILIECTBA: OMBITHI C PACTBOPECHUEM
TTOATBEPKICHUS Pa3IMYHBIX BEMIECTB B BOJIE.

9 Macca u pa3mep aToMOB U n 0 0 Pemienue 3aay 1o olleHUBaHUIO KOJIMYECTBA
MOJIEKY aTOMOB M MOJIEKYJ B eJUHHIIE 00BeMa BEIECTBA.
Monenu TBEPIOTO, KHUIKOTO U

3 ra3000pa3HOT0 COCTOSHUI 1 0 0
BEIIECTBA
OOBscHEHUE CBONCTB
TBEPMIOTO, KUAKOTO U OOBsICHEHUSI OCHOBHBIX Pa3IMYUil B CTPOSHUH

4 ra3o00pa3HOTo COCTOSHUI 1 0 0 ra30B, )KUJKOCTEH U TBEPHBIX TET C
BEIIECTBA Ha OCHOBE HICIIOJIb30BAaHUEM TIOJIOKEHUN MOJIEKYJISIPHO-
TIOJIOKEHUH MOJIEKYJISIPHO- KHHETUYECKON TEOPHUH CTPOCHHUS BEIIECTBA.
KUHETUYECKOU TEOpHUH

5 Kpucramiueckue 1 aMop(hHbIC 1 0 0 [IpoBeneHrE OMBITOB IO BHIPAIIIMBAHUIO
Tena KPUCTAJUIOB TIOBAPEHHOH COJIM WIJIH caxapa

[IpoBeneHue U 0OBSICHEHUE OITBITOB,
JIEMOHCTPHUPYIOIINX KAMUJUIPHBIE SBICHUS U
CMauvBaHMe U KAWL PHOCTb.

6 1 0 0 siByIeHMs cMadnBanusi. OOBSICHEHUS POITH

[ToBepxHOCTHOE HATSKEHUE N
KanWUISPHBIX SIBJICHUM 7151 HOCTYIUIEHUS BOJBI B
OpraHu3M pacTeHUI
HaGmonenue, nmpoBeieHre U 0OObSICHEHUE OITBITOB
10 HaOJIO/IEHHUIO TETIJIOBOTO PACIIMPEHHMS T'a30B,
JKUJKOCTEHN U TBepabIX Teu. [IpoBeneHne onbIToB,

TermnoBoe pacmmpesHue u

7 1 0 0 JIEMOHCTPUPYIOLIUX 3aBUCUMOCTb JJABJICHUS

BO3/[yXaoT ero o0beMa 1 HarpeBaHus MIn
OXJIaXJIEHHS, 1 UX 00BSICHEHHE Ha OCHOBE
ATOMHO-MOJICKYJISIPHOTO YIEHHUSL.
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Temmnepatypa. CBs3b

O6ocHOBaHME TIPABHUII H3MEHEHHUS TEMIIEPaTyPHI.

8 TEMIIEepaTyphl CO CKOPOCTHIO CpaBHeHHE Pa3IMYHBIX CIIOCOO0B U3MEHEHUS U
TETIOBOTO JIBYKSHUS YaCTHIL IIKaJ TEMIEPATypBhI.
HabGmnronenue u 00bSICHEHHE OIIBITOB,
BHyTpeHHss sHeprusl. .
JEMOHCTPHPYIOIINX H3MEHEHHS BHYTPEHHEH
9 CriocoObl U3MEHEHUS
. SHEPTUH TeNa B pe3ybTaTe TeIuIonepeaadn u
BHYTPEHHEH SHEPTUU
paboTe BHEITHUX CHIL.
Habmonenne n 00bsICHEHHE OITBITOB, 00CYKICHNE
NPaKTHYECKUX CUTYalUH, JeMOHCTPUPYIOLIHX
10 Busl Temionepenayun P Y ’ pupy
pa3InuYHbIE BUJIBI TEILIONEPENAY:
TETIONPOBOTHOCTh, KOHBEKIIHIO, H3ITy4YCHHE.
Ypok-koHpepeHus .
" Amnanuz CUTyalluu NNPAaKTUYCCKOI'0 MCIIOJIb30BaHUA
IIpaxTHueckoe .
TETIJIOBBIX CBOMCTB BEIIECTBA M MaTEPHAIIOB,
HCTIOJIb30BaHHE TETIIIOBBIX
11 N HaIpUMep B LEJSAX IHEProcOePSIKESHUS:
CBOICTB BEIIECTB U
TEIUTOM30JIALIUS, SHEPTOCOeperaroIne KPhIIIH,
MaTepuralioB B LEIAX
" TEPMO aKKyMYJISITOPHI H T.JI.
SHEProcOepeKeHHs
OnpeeneHus: KOJMYECTBA TEIUIOTHI, MOTYYEHHOT'O
KonnyecTBo TenaoTsI. C
12 BOJIOH TIPH TETNIOOOMEHE C HarpeThIM
VY nenpHas TEMI0EMKOCTh
MCTAJVIMYCCKUM IMIHUJIUHIPOM.
YpaBHEHHE TETIOBOTO
13 Oananca. TermmooOMeH n
TEIIOBOE PaBHOBECHE
JlaGopatopnas pabora
"HccnemoBaHue sIBIEHUS
HabnroneHue u ycTraHOBIIEHUE TEIUIOBOTO
14 TEIUI000MEHa TIPH . N N
o PpaBHOBECHA MEXKIY I'OpA4Y€r U XOJIOJHOU BOAOU.
CMEIIMBaHUY XOJIOTHOH 1
ropstaeit Boap1"
Pacuer konuyecTBa TEIUIOTHI, OnpeesnieHne yICIbHOM TEMIIOEMKOCTH BEIIECTBA.
15 HCO6XOJII/IMOI‘O I Harpe€BaHUus Pemenne 3a/1a4, CBA3aHHBIX C BBIYHCJICHUECM

TECJIa U BBIACIIACMOr0O UM IIpH
OXJIAXIACHUN

KOJINYECTBA TEIUIOTHI U TEINIOEMKOCTH TIp
TEIII000OMEHE.
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JlaboparopHnas pabora

16 "OnpeznesneHue yAeIbHOMI
TEIJIOEMKOCTH BelecTna”
17 OHeprus TOIUMBA. Y AebHAS
TEIUIOTa CTOPAHUS
Hab6roieHre nporeccoB TaBICHUsI
[TnaByieHue u OTBEpACBaHKC KPUCTAJUTMYECKOTO BEIIECTBA, HATIPUMED JIbJIA.
18 KPHUCTAJUTMIECKHUX TEI. CpaBHEHHE MPOIIECCOB IUIABICHUS
VY enbHas TETUIOTA TUIABJICHUS KPUCTATMUYESCKHUX TEN U Pa3MIrdeHUs MpH
HarpeBaHUM aMOP(HBIX TEJI.
Omnpenenenue (M3MEPEHKE) YIACIBHOMN TEIIOTHI
JlaboparopHnas pabora P ( P ) yv N
| . TuTaBJIeHuUs Jbaa. O0BSICHEHH SBICHUI MTABICHUS
19 Omnpenenenue ynenbHON
Y Y KPUCTAUIM3alMU Ha OCHOBE aTOMHO-
TEIUTOTHI TUTABJICHUS JIbJa
MOJICKYJIIPHOTO YUCHHS.
HaGimroieHue sBiicHU UcapeHus U
koHaeHcanuu. McenenoBanue mporiecca
[TapooOpa3zoBanue u .
20 UCTIapEeHHUs Pa3IHYHbBIX XuaKocTei. OObsICHEHHE
KoHeHcanus. Mcnapenne .
SIBIICHUI MCTIAPCHUS U KOHJICHCAIIMY Ha OCHOBE
ATOMHO-MOJICKYJISIPHOTO YYCHHS.
Kunienue. Y nenpHas Teniora
napooOpa3oBaHus U HaGimonenue v 00bsICHEHUE TIPOIIECCOB KUTICHMS,
21 KOHJICHCAIIUU. 3aBUCUMOCTh B TOM YHCJIE 3aBUCUMOCTH TEMIIEPATYPbl KUITICHUS
TEMIIEPaTypbl KATICHUS OT OT JIaBJICHHSI.
aTMOC(EPHOTO JTaBJICHUS
BrnaxHnocTs Bo3yxa.
JlabopaTopnas pabota .
22 " . N3mepenne 0THOCUTETHLHOM BIAXXHOCTH BO3IyXa.
OnpeneneHue OTHOCUTEIEHOM
BIIQYKHOCTH BO3IyXa"
Perenne 3a1a4, CBA3aHHBIX C BBIYHCICHHEM
Pewienue 3anay na
KOJIMYECTBA TEIUIOTHI B IIPOIIeccax TeIIonepeadn
23 OnpeaeicHUE BIKHOCTH
MPY TUTABJICHUY U KPUCTAJUTU3AIMY, UCTIAPEHUH U
BO3/yXa
KOHJICHCAITUH
24 [TpuHIUTIBEI paOOTHI TETUTOBBIX Ananuz paboThl U 00BbICHEHUE TPUHIIKIIA
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neurareneid. [lapoBas TypOuHa.
JlBurarens BHyTPEHHETO
CTOpaHuUs

JIEWCTBUS TEIIOBOTO ABUTATEIIS.

KIIJI TenmoBoro gBuraTensi.

Berancienune kommaecTa TCIIJIOTHI,

25 TerutoBeIe ABUTATENN U 3aIIATA BBIJIETISIOIIETOCS TP CTOPAHUN PA3INIHBIX BUIOB
OKpY>Karoiei cpeibl toruBa, u KIIJ[ neuratens.
3aKoH COXpaHEHUs U O0cyKaeHNE SKOIOTHUECKUX TTOCIIEACTBUH
26 MIpeBpaIeHAs YHEPTHH B ncnonbs3oBanus JIBC, TeroBsx u
TETIOBBIX TIPOIECCax TUAPOIIIEKTPOCTAHITNH
IToaroroBka Kk KOHTPOJBHOMI
pabore 1o Teme "TeroBbie
27 siBiieHus1. M3MeHenne
arperaTHbIX COCTOSTHUN
BemiecTna”
KonrtponbHas pabota o Teme
28 "TennoBbie SBJICHUS.
N3meHenue arperaTHbix
COCTOSIHMI BemecTBa"
Hab6nronenue u npoBeieHUE OTBITOB 110
Onextpusauus Tei. JIBa pona
29 ANIEKTPU3AIUH TEJ PH CONPUKOCHOBEHUH U
INEKTPUIECKHX 3apsII0B .
WHAYKIUCH.
Ypok-uccnegopanue
30 "DeKTpU3ays TeN HHAYKIUEH
U TIpY COTIPUKOCHOBEHUH"
N Habnronenue u o0bsicHeHUE B3aUMOJEHCTBUS
B3aumoneiicTBue 3apsKEHHBIX
31 OJIHOMMEHHO U Pa3HOUMEHHO 3apsKEHHBIX
ten. 3akoH Kynona N
gactull. [IpuHIMI neiicTBrUA IeKTpOCKOoIa.
DIEKTPUIECKOE TOJIE.
Hanpspkennocts
Habimroienme onsITOB 110 MOAETUPOBAHUIO
32 3JEKTPUYECKOTO TOJIS.

[IpuHuun cynepno3suuuu
JNEKTPUIECKUX TOJeH

CHIIOBBIX JIMHHUM QJICKTPUYCCKOTIO IOJIA
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Hocurenu snekTpudeckux

OO0BsICHEHNE AIICKTPHU3AITIH TTPH
CONMPUKOCHOBEHUU TEJI U MHAYKIIUEH C

33 3apsA70B. DJIEMEHTAPHBIH N
WCTIOJIb30BaHUEM 3HAHUI O HOCUTEIISX
3apsaza. CTpoeHue atoma
AIIEKTPUIECKUX 3aps/IOB B BEIICCTBE.
IIpoBOOHMKY U TUBTIEKTPUKH. Habnronenue u 00bsICHEHUE OIIBITOB,
34 3aKoH COXpaHEHUs WIITIOCTPUPYIOLINX 3aKOH COXPaHEHUS
IEKTPUIECKOTO 3apsiia JIEKTPUIECKOTO 3apsiia
Pemenue 3a1ay Ha npUMeHEHUE
35 CBOMCTB AIEKTPUIECKHIX
3apsAa0B
ONeKTpUYEeCKH TOK, YCIOBUS
36 €ro CyILIeCTBOBAHUSI. OOBsiCHEHNE U PACIIO3HABAHME SIBICHUM
HcTOYHUKHN 3JIEKTPUUECKOTO AIIEKTPU3ALUH B IOBCETHEBHOMN JKU3HHU.
TOKa
. Habnronenue pa3nuuHbIX BUAOB ICHCTBHS
JleficTBUS ANEKTPUUECKOTO
37 ANIEKTPUIECKOTO TOKA U O0OHApY)KEHUE STUX BUIOB
TOKa . .
JIEHCTBUS B MOBCEHEBHOM KHU3HU.
VYpok-uccienoBaHue
38 " JleiicTBHE AIIEKTPHUECKOTO Hccenenosanue qeHCTBUS AIEKTPUYECKOTO OIS HA
T0JIs1 HAa TIPOBOAHUKY U MPOBOJHHUKH U TUJIEKTPUKH.
TUDIIEKTPUKH"
39 ONEeKTPUIECKUI TOK B
MeTaJulax, JKUAKOCTSIX U ra3ax
40 OnexTpudeckas 1erb U eé COopKa 1 UCTIBITAaHHUE DIIEKTPHUECKON LIEMH
COCTaBHBIE YaCTH MOCTOSIHHOTO TOKa
Cuua Toka. JlaboparopHas
41 pabota "H3mepenue u U3mepenue cuipl TOKa aMIepMeTpOM
perynupoBaHne CHIIBI TOKa"
DneKTpudecKoe HalpsHKEHHE.
42 Bonsr™etp. JlaGopaTopHast N3mepeHne 31eKTpUIeCKOro HalpsKEeHUs

pabora "HU3mepenue u
peryIupOBaHHUE HAIPSHKCHIS"

BOJIbTMCTPOM
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ConpoTuBieHNe MPOBOAHHKA.

[IpoBenenre n 0OBICHEHHUE OTIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTD SIEKTPUIECKOTO

43 VY aenapHOE COMPOTHBIICHHE
COIIPOTHUBIICHUS IIPOBOAHUKA OT €r0 JAJIHMHBL,
BEIIeCTBa
TUTOIAAN TIONIEPEYHOr0 CEYSHUS 1 MaTepHaa.
Jlaboparopnas pabora
"3aBUCUMOCTB IEKTPUIECKOTO
m COIIPOTHUBIICHHUS IIPOBOJHUKA OT
€ro JUINHBI, JI0MIA N
MOTIEPEYHOTO CEUEHUS U
Matepurana”
JlaboparopHnas pabora
"HccnenoBanre 3aBUCUMOCTH HccnenoBanne 3aBUCUMOCTH CHITBI TOKA.
45 CHJIBI TOKa, HIYIIETO Yepes3 MIPOTEKAIOLIETO Yepe3 Pe3nucTop, OT
PE3UCTOP, OT CONPOTHUBIICHHUS COIIPOTHBIICHUS PE3UCTOPA M HAIPSDKCHUS Ha
pe3ucTopa U HaNpsHKEHHUS Ha pesucrope.
pesucrtope"
3aBHCHUMOCTD CHJIBI TOKA OT
46 HanpsbkeHus. 3akoH OMa i
ydJacTKa [enu
ITocnenosarensHOE U AHanu3 cuTyanui nocjae10BaTeIbHOTO U
47 napauieabHOe COeTUHEHUS napasieabHOro COEIUHEHUS! IPOBOJHUKOB B
MIPOBOJHUKOB JOMAIIHUX HJIEKTPUUECKUX CETAX
JlaboparopHnas pabora
"[IpoBepka npaBuiIa CI0KEHUS
N IIpoBepka npaBuiia CJI0KEHUS HANPSHKEHUS IPH
48 HaIpspKEHUN pu
MOCJIEe/IOBATEIFHOM COSTMHEHUH JIBYX PE3NCTOPOB
MOCJIEe/I0BATENIEHOM
COEIMHEHHH ABYX PE3UCTOPOB"
JlabopaTopnas pabota
49 "[IpoBepka npaBuia i CHIIbI [IpoBepka npaBuia I CHIIBI TOKA IPH
TOKA IPH NapaJlIeTbHOM napajiebHOM COSIMHEHUH PE3UCTOPOB.
COEMHEHUH PE3UCTOPOB"
50 Pemenue 3anau Ha npuMeHeHHE Pemenne 3anau ¢ ucrnosip3oBaHueM 3akoHa OMa M

3akoHa Oma IJIg pa3iinyHoro

(bOpMy.]'[ pacycTa 3JICKTPUICCKOr0 COIIPOTHUBICHUA
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COCIUHCHUA ITPOBOJTHNKOB

IIpHU IOCJIEA0BATEIIPHOM U IapalJICIbHOM
COCIMHCHUH IPOBOJHUKOB.

Pabora 1 MOIHOCTB

HCCJICA0BAHNUEC 3aBUCUMOCTHU CHUJIBI TOKA Y€PE3

51 AIEKTPUIECKOTO TOKA. 3aKOH JAMTOYKY OT HaIlpsDKeHUs Ha Hell.Pemrenue 3amaq
xoyns-Jlenna C UCIOJIb30BaHuEM 3aKkoHa J[koyis-JIeHna.
JlabopaTopnas paboTa Ormpenaenenne pabOTHI AICKTPHIESCKOTO TOKA,

59 "Onpenenenue padoThl U MPOTEKAIOUIETO uepes pe3ucrop. OnpeneneHue
MOIIHOCTH AIIEKTPHYECKOTO MOIIHOCTH 3IEKTPHYECKOTO TOKA, BHIAEIIEMON Ha
ToKa" pe3ucrope.

DNEeKTpUYECKUE MeTr U OO0BsICHeHNE IPUYHH KOPOTKOTO 3aMBIKaHUS 1

53 MOTPEOUTENH NEKTPUICCKON MpUHLIMNA ACHCTBUS IUNIABKUX MPEIOXPAHUTENECH.
sHepruu B ObITy. KopoTkoe OOBsiCHeHNE YCTPONCTBA U IPUHITUIIOB JeHCTBUS
3aMBbIKaHUE JIOMAIITHUX AJIEKTPOHATIPEBATEIBHBIX MPUOOPOB
IToaroroBka Kk KOHTPOJBHOMI
pabore 1o Teme

54 "DNeKTpUYECKUE 3apsIbl.
3apspKeHHBIE Tella U UX
B3auMoaeiicTBus. I1ocTOSIHHBIHN
3IEKTPUYECKHUM TOK"

KonTponbHas pabora o teme
"DeKTpUIECKHE 3apsIbI.

55 3apspKeHHBIE Tela U UX
B3aumogeiicTBus. [1ocTOSIHHBIH
AIEKTPUIECKHUI TOK"

HccnenoBanre MarHUTHOTO B3aUMOCHCTBUS
[TocTossHHBIE MarHUTBI, KX
56 N MTOCTOSTHHBIX MarHuTOB. M3ydeHune sBieHUs
B3aUMOJICHCTBHE
HaMarHAYVBaHHS BEIIECTBA.
N3yyeHne MarHuTHOTO MOJIA MOCTOSTHHBIX
Ypoxk-ucciieioBaHue
" N MAarHMTOB MPHU MX 00BCIUHCHUH U Pa3/ICIICHUH.
57 N3ydeHne nosueil mocTOSHHBIX
Y [IpoBeneHrE OMBITOB MO BU3YAIH3AITUH TIOJIS
MarHuTOB
MOCTOSIHHBIX MArHUTOB.
58 MarunutHoe nosie. MarautHoe

roJie 3eMJIN U €ro 3HaYECHNE
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JUTSI )KW3HU Ha 3eMiie

OmeIT Opcrena. MarauTHoe
TOJIC AJICKTPHUYECKOTO TOKA

Uccnenoanue AeNCTBUM 3JIEKTPUUECKOTO TOKA HA

59
MarauTtHOe T0JIe KaTYIIKH C MarHiTHYIO CTPEIKY.
TOKOM
[IpumeneHne >MeKTPOMarHuTOB [IpoBenenne OmbITOB, AEMOHCTPUPYIOIIHX
B TexHuke. JlabopaTopHas 3aBHCHMOCTH CHJIBI B3aUMO/ICHCTBHSI KaTYIIIKH C
60 paborta "H3ydenune nedcTBUsL TOKOM W MarHuWTa OT CHJIBI M HAIIpaBJICHUS TOKA B
MarHMTHOTO TIOJIA Ha Karyiike. V3ydenue nedcTBUS MATHUTHOTO TIOJIS
MIPOBOJIHUK C TOKOM" Ha MPOBOJHUK C TOKOM
DIEeKTPOABUTATEIh
ITOCTOSTHHOT'O TOKA.
Hcnonb3oBanue
- AHanm3 mpakTUIeCKOro MPUMEHEHHS
BJIEKTPOJIBUTATENICH B .
. AIIEKTPOMArHUTOB(B OBITOBBIX yCTPOIMCTBAX,
61 TEXHIYECKUX yCTPONUCTBAX U Ha
MeauInHE, TpoMbIieHHoCcTH ). M3Mepenue KITT
TpaHcnopre. JlaboparopHas .
" AJIEKTPOJIBUTATEIILHON YCTAaHOBKH.
pabota "KoHcTpynpoBaHue u
M3y4eHHe paboThI
AJIEKTPOIBUTATEIIS "
OIBITHI 110 UCCIICTIOBAHUIO SIBJICHUH
OmnbiTel @apanes. 3aKoH .
. AJNIEKTPOMArHUTHON HMHIYKIIUU: UCCIIEOBaHNE
62 3JNIEKTPOMAarHUTHON MHYKIIHH. N . .
W3MEHEHUI 3HaUeHUI 1 HalpaBIeHUN
[IpaBuno Jlenna
WHAYKIIMOHHOI'O TOKA.
Onextporeneparop. CriocoObt
MTOJTyYEHUS SJCKTPUIECKOH
63 SHEPTUU. DIEKTPOCTAHIINY HA
BO300HOBIISIEMBIX HCTOYHHKAX
SHEPTUU
[ToaroroBka Kk KOHTPOJIBHOM
64 paborte 110 TeMe
"DeKTpUIeCKHe U MarHUTHBIC
sIBICHUS"
65 Kontponbnas pabota o Teme
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"DeKTpUIECKHEe U MarHUTHBIC
siBJIeHUS"

66

Pesepsuslii ypok. Pabora c
TekcTaMH 110 TeMe "TerioBeie
SIBIIEHUS"

67

PesepBHsrii ypok. Pabora ¢
TEKCTaMU TI0 TEME
"TIOCTOSTHHBIN AICKTPUICCKII

TOK

68

PesepBHerii ypok. Pabota ¢
TEKCTaMH I10 TEME
"MarHuTtHble ABlIeHUA"

OBLIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68

17
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9 KJIACC

KoauyecTBO 4acos

Ne OcHOBHBIE BU/BI 1eSITEILHOCTH yYauuxcs (Ha
Tema ypoka KonTpoabHbIe IIpakTHyeckue " .
n/n Bcero YPOBHE Y4eOHBIX JAeiCTBUIA)
padoThI padoThI
AHanu3 u 00CyXJIeHUE Pa3IMYHbIX IPUMEPOB
MeXaHH4ecKoro ABmkeHns. OOcyXaeHre rpaHul]
1 MexaHH4ecKoe ABIDKCHUE. L 0 0 MIPUMEHEHUS MOJIeTH ""MaTepuaibHas TouKka'.
MarepuanbHas TOUKa Onucanue MEXaHUYECKOr0 ABHKEHUS
pasnuuHBIMA criocoOamMu( ypaBHEHUE, rpaduk,
TabJInIA).
AHanu3 )XU3HEHHBIX CUTYallul, Y KOTOPBIX
MIPOSIBIISIETCS OTHOCUTEIFHOCTh MEXaHUIECKOTO
nBkeHusa. HaGmroneHue MexaHn4ecKoro
Cucrema orcyera.
JIBIDKCHUSA TeJIa OTHOCUTEIHLHO Pa3HBIX Tell
2 OTHOCHUTENHLHOCTD 1 0 0 N .
otcueta. CpaBHEHHE TTyTEH M TPACKTOPHIA
MEXaHUYECCKOI'0O IBUKCHUA
JBYDKEHUS OJTHOTO U TOT'O XK€ TeJa OTHOCHTEILHO
pasHBIX Ten oTcyera. [anmmneo 06
OTHOCHUTEIBHOCTH ABH)KEHUS.
OmnpeneneHrne CKOPOCTH paBHOMEPHOTO
. nBwkeHus. OnpeneneHue myTy, TPOHIeHHOTO 3a
PaBHOMEpHOE NIPSMOTHHEWHOE .
3 1 0 0 JTAHHBIN TIPOMEKYTOK BPEMEHHU, 1 CKOPOCTH TeJa
JBHKCHUE
o rpauKy 3aBUCUMOCTH ITyTH PaBHOMEPHOTO
JOBUXKCHUS OT BpeMeHI/I
HepasHomepHoe
4 MPSIMOJIMHEWHOE ABMXKEHUE. L 0 0 AHanu3 u 00cyX/IeHHE CITIOCOO0B IPUOIINKEHHOTO
CpelIHSISI U MTHOBCHHAas onpe)leneHI/m MFHOBeHHOfI CKOpOCTI/I
CKOPOCTH
IIpssMmonuneiiHoe
5 PaBHOYCKOPEHHOC JIBMIKCHHUE. 1 0 0
Yckopenue
CKOpOCTh IPSIMOJIUMHEIHOTO Brruncnenue myT ¥ CKOPOCTH MPU
6 PaBHOYCKOPEHHOTO TBM)KCHHS. 1 0 0 PaBHOYCKOPECHHOM TIPSIMOJIMHEHHOM JTBHYKEHUN

I'padux ckopoctu

tena. OnpeneneHue NpoHIEHHOTO My TH U
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YCKOpEHUS IBIKEHUS Tena Mo rpaduky
3aBHCHMOCTH CKOPOCTH PaBHOYCKOPEHHOTO
MPSIMOJTMHEWHOTO JBM)KSHUS Tella OT BPEMEHHU.

JlaGopaTtopHas pabota
"Omnpeenenne yCKOpeHus Tena

Omnpenenenre CpeaHe CKOPOCTH CKOIBKEHUS
OpycKam WU IBIKSHHS [TapHUKa M0 HAKJIOHHOW

7 MIPU PaBHOYCKOPEHHOM miockoctu. OnpeneneHrue yCKOpeHus Tea mpu
JBYDKCHUH 110 HAKJIOHHOM PAaBHOYCKOPEHHOM JBW)KCHHHU TeJIa [0 HAKJIIOHHOU
IUIOCKOCTH" TTOBEPXHOCTH.

3 CB00OOIHOE ITaJICHHE TEIL.

Omnpitel I'anmunes
PaBHOMEpHOE IBUKEHHUE 110

Nsmepenwne neproia 1 9acTOTHI 0OpaIeHus Tena
okpyxkHocTH. [lepuon u

9 o okpyxHOCTH. OTpenenecHue CKOpOCTH
94acToTa OOpalleHusl.

. PAaBHOMEPHOTO IBUKEHUSA TENA IO OKPYKHOCTH.
JIunelinas U yrioBasi CKOPOCTH

10 [enTpocTpeMUTENBbHOE

YCKOpEHHE
OcBouTth (HOPMYJIUPOBKY 3aKOHA HHEPIIHH,
nepBoro 3akoHa HeroToHa, moHstue
«MHepruanbHbIe CUCTEMBI 0TCYETaY; OLEHUTh
BKJIA]] 32pyOeKHBIX YUEHBIX, OKA3aBIINX
HauOOJIbIIICe BIIMSIHUE HA PA3BUTHE (DU3UKH.

11 [TepBsriit 3akoH HbtoToHA. Ornpenenats CMEHY THS U HOYU B CHCTEME

Bexkrop cunbl oTcuéra, CBsI3aHHOU ¢ 3eMII€l, B CUCTeMe OTCUETA,
cBs3anHoM ¢ CoJIHIIEM; OIICHUBATh 3HAYEHUE
MepEMENICHUS U CKOPOCTH TeJa, OMUCHIBATh
TPAEKTOPHIO ABMKCHIS OJTHOTO M TOTO K€ Tela
OTHOCHUTEIFHO PA3HBIX CHCTEM OTCUETA,
0OBSCHSTh MPUMECHEHUE SIBIICHUS WHEPIIUY.
OO0cyX/IeHre ¥ OCO3HAHUE TIOHSATHUH:

. B3aHMMO/ICUCTBUE, MHEPTHOCTD, 3aK0H; [loHnMaHue
Bropoii 3akon HetoToHa.
12 CcMEBICTa (PU3UIECKUX BEIMUUH: CKOPOCTb,

PaBHoelicTBYIOIIIAA cHJia

YCKOpPEHUEC, Cuja, Macca, 1CJIaTb BLIBOJbI HA
OCHOBC OKCIICPUMCHTAJIbHBIX JaHHBIX. Brruncnasars
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PaBHOAEHCTBYIOIIYIO CHJIbL, UCIIOJIb3YsI BTOPOU
3akoH Hpl0TOHA mpH peleHun 3a1a4, 0ObsICHITh
JBIDKEHHE Tella M0J] AEHCTBUEM CUIIbI TSDKECTH.

Tperuii 3akon HproToHa.

13
Cynepro3utust cui
14 Pemnrenne 3amad Ha
MpUMEHEHUe 3aKOHOB HhroTOHA
AHanu3 cUTyalui, B KOTOPhIX HaOI0AaeTCs
15 Cuna ynpyroctu. 3akoH ['yka yrnpyrue aeopmaiuu, ¥ uX 00bICHEHHUE C
WCIIONB30BaHNeM 3aKkoHa ['yka.
16 Pemenne 3amau no teme «Cuia
YIPYTOCTH
JlaboparopHas padota
17 «OrmpeneneHue KecTKOCTH
TPy KHHBD)
HccnenoBanne 3aBUCUMOCTH CHITBI TPEHHS
18 Cuna TpeHust
CKOJIB)KEHUS OT CHJTBI HOPMAIIBHOTO JIABJICHHMS.
19 Pemenne 3amau no teme «Cuia
TPEHUSD»
Jlaboparophas pabora Onpenenenne KodQPUIMEHTA TPEHUS
20 "Onpenenenue kodpduimenta ckonbxkeHus. O0CyKAeHUE Pe3yIbTaTOB
TPEHHS CKOJBKEHUS" HCCIIENOBAHUS
Pemenune 3azaud o reme
21 "3akonsl Herorona. Crita
ynpyroctu. Crna Tpeans”
Cuiia TsDKECTH U 3aKOH AHanu3 ABWKEHUS TEJ TOJIBKO MO/ IENCTBUEM
29 BCEMHUPHOT'O TATOTCHUSI. CHIIBI TSDKECTH - cBOOOAHOE mageHue. OObsICHEHUE
Yckopenue CBOOOHOTO HE3aBHCUMOCTH YCKOPESHHSI CBOOOIHOIO MaIcHHUS
ajgeHust OT MAaccChI Tela.
Ypoxk-koHbepeHIHs N
. AHann3 ABWKEHU HeOECHBIX TEJI 101 JEUCTBUEM
23 JIBU>KEeHHE T BOKPYT

TPaBUTAIIMOHHOTO IIEHTPA

CHUJIbI TATOTCHUA.
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(Conneunas cucreMa).
I'amaxkTukn"

Pemenne 3ama4d o reme "Cuita

Pemenue 3ana4 ¢ UCMIOIB30BaHUEM 3aKOHA
BCEMHUPHOTO TSATOTEHUS M (POPMYIIBI IS pacdera

24 TSXKECTU U 3aKOH BCEMHPHOTO
" CHITBI TsDKeCTH. Perienne 3a1a4d Ha onpeieNieHue
TATOTEHUS
Beca Tella B Pa3IUYHBIX YCIOBHUSX.
HaOJIOJICHUE U 00CYXKICHHUE OIBITOB 110
TlepBas kocmuyeckas
M3MEHEHUIO Beca Teja MPH YKOPEHHOM JBIKEHUH.
25 ckopocTh. HeBecomMocTh 1 .
AHanm3 ycioBuil BOSHUKHOBEHHUSI HEBECOMOCTH U
Meperpy3Kku
MePEerpy3KH.
PaBHOBecue maTepuanbHON
TOYKH. AOGCOIIOTHO TBEPHOE .
. AHanu3 cuJ1, IEHCTBYIONINX Ha TEJI0, TIOKOSIIeecs
26 teno. PaBHOBecue TBEPAOTO
. Ha OIope.
TeJa C 3aKPEeTIEHHON 0ChI0
BpalleHus
27 MowmenTt cuibl. LeHTp TsRecTH Omnpenenenre NeHTpa TSHKECTU PA3IINIHBIX TEl.
Pemenne 3ana4 no teme
28 "MowmeHT cuibl. LienTp
TsoKecTH"
[ToaroroBka K KOHTPOJIBHOM
29 pabote 1o Teme
"MexaHn4yecKoe IBUKEHUE.
Bzanmogeiicteue Ten"
KonTponbHas padora o teme
30 "MexaHH4ecKoe JIBMKCHHE.
BzaumopeiictBue Ten"
HaGmonenue u 00Cy»X1eHUE OIIBITOB,
JIEMOHCTPHPYIOIIUX [epeady UMITYJIbCa pU
WNmmynec Tena. UMIynbc CUITBL. pu Py P Y Y P
B3aMMOJICHCTBUU TEJl, 3aKOH COXPAHCHUS
3aKOH COXPaHEHUS UMITYJIbCA.
31 UMITYJIbCA TIPH A0COIIOTHO YIPYTOM U HEYIIPYTOM
Yrpyroe u Heynpyroe . N
. B3aMMOJICHCTBUY TeJl. AHAIIM3 CUTYyallui B
B3aMMO/ICHCTBHE

OKpY>KaloIllel *U3HU C UCTIOIB30BAHUEM 3aKOHA
COXpaHEHHUS UMITYJIbCA.
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Pemenne 3amau no reme

Pemenne 3amad ¢ UCIIOJIB30BaHUEM 3aKOHA

32
"3aKoH cOXpaHEHUs UMIybca COXPaHEHUs UMITyJIbCA
Pacnio3naBaHue siBICHUS PEAKTUBHOTO JBHXKCHUS
Ypok-koHbepeHITHS
" B IIpHpo/ie U TexHuke. [[puMeHenmne 3axona
33 PeaxTuBHOE IBMKEHHE B
K COXpaHEHHUS UMITYJbCa U pacyeTa pe3ysIbTara
MIPHUPO/IE ¥ TEXHUKE N
B3aMMOJICHCTBUS TEIl
Mexannueckasi paboTa u
34 W3mMepeHrie MOIIHOCTH.
MOIITHOCTh
Onpenenenue pabOThI CUITBI YIIPYTOCTH TPH
PaboTa cHIIbI TSDKECTH, CHITBI P P yipy P
35 MOIBEME TPYy3a C HCIIOF30BAaHNEM HEIOIBIYKHOTO
YOPYTOCTH U CHUITBI TPEHUS
Y TIOIBYKHOTO OJIOKOB.
JlaboparopHas pabora
«Ornpenenenuie pabOTHI CUITBI
36 TPEeHHS MIPH PABHOMEPHOM
JIBUKCHHUHU TeJIa 110
TOPU30HTATILHOMN
MTOBEPXHOCTHY
37 Css13b HEPTUU U PaOOTHI. N3mMepenre moTeHIMaNbHON SHEPTHH YIPYTO
IloTeHnmanbHas 3HEPrust JIe(pOpPMUPOBAHHON MPY>KUHBI
Kunernuaeckas sueprus. N
. N3mMepeHrie KHHETHYECKOH 3HEPTUU Tella TI0 JIITHHE
38 Teopema 0 KHHETHYECKOU
TOPMO3HOTO MYTH.
SHEPTHUH
DKCHepUMEHTAIIbHOE CpaBHEHUE H3MEHEHUS
3aK0H COXpaHEHMsS SHEPTHUU B . . .
39 MOTEHIIHAIBHON M KUHETHYECKOH HEPrul Tesa
MEXaHHKE .
MIPH JBMKCHUU TI0 HAKJIOHHOMW TUTOCKOCTH
DKCTepUMeHTaIbHAas MPOBEPKa 3aK0Ha
JlaboparopHas pabora COXPaHEHUS MEXaHUYECKOH SHEPTUU MPU
40 «3yyeHne 3aKoHA COXPAaHCHHS cBOoOOAHOM majieHuH. [IpuMeHeHre 3aKoHa
SHEPTHM» COXpaHEHUsI MEXaHUYEeCKON JHEPTUU JIJIs pacyera
MOTEHIIUAIBHON M KUHETUYECKOH SHEPTUuu Teja.
41 KomnebarensHoe ABMXEHUE U HaoOmronenue kojie0aHuii moa AeMCTBUEM CHIT

€ro XapaKTepUCTHKU

TSDKECTH U YIIPYTOCTH M 00OHApYKEHHUE MO J00HBIX
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KoJIe0aHMI B OKpYXKarolieM Mupe. AHaIu3
KosieOaHUi rpy3a Ha HUTH U MIPYKHUHE.

3aTyxatolue KojacOaHusl.

42 Brinyxaernsie kojaeOaHusl. Habmonenne n oObsICHEHNE SIBICHUS pe30HAHCA.
Pe3onanc

43 MareMaTHdecKuii 1 Ornpeaenenne 9acTOThHI KoJieOaHmit
NPY>KUHHBIA MasSTHUKA MaTeMaTHYECKOTO M MPY>KUHHOTO MasTHUKOB.
Ypok-uccienoBaHue

44 «3aBHCUMOCTD MIEpHOIa Hccnenopanne 3aBUCHMOCTH TIEpHOIa KOJICOaHUH
KoJIeOaHuil OT ’KECTKOCTH MOJBEIIEHHOTO K HUTH I'Py3a OT AJIMHBI HUTH.
NPY>KUHBI K Macchl Tpy3a»

[TpuMeHeHne MaTeMaTHYECKUX U TIPY>KUHHBIX
[IpeBparienue 3HEprun Npu .

45 MAasTHHKOB B KaUeCTBE MOJIEJIEH [IJIsI OITMCAHUS

MEXaHMUYECKHX KOJIeOaHUIX N
KoJIeOaHUH B OKPY>KarOILEM MUPE.
JlaboparopHas pabora Habmonenne n o0Cy» 1eHrE OIBITOB,

46 «OnpeneneHne 4acTOThl U JEMOHCTPHPYIOUINX 3aBHCUMOCTb MEpUOIa
neproaa KoneGaHuit KoJIeOaHUH MPY)KUHHOTO MasiTHAKA OT MacChl
NPY>KUHHOTO MAasITHUKa» Ipy3a U )KECTKOCTH NPY>KUHBI.

JlaboparopHas padora
«ITpoBepka HE3aBUCUMOCTH .
. IIpoBepka HE3aBUCUMOCTH IIEpHOAA KOJIeOaHMiA
47 neproIa KoebaHwuii rpys3a,
rpy3a, MOABEUICHHOI'O K HUTH, OT MaccChl Tpy3a
MOJBEIIEHHOT0 K HUTH, OT
Macchl Ipy3a»
OOGHapyXeHHe U aHAJIN3 BOJTHOBBIX SIBJICHUH B
MexaHnuecKre BOJHBI.
. OKpy>katomem mupe. Habmonenune
CBoiicTBa MEXaHUYECKUX BOJIH.
48 pacrpocTpaHeHus IPOAOIBHBIX U TIONEPEYHBIX
[IpomonbHBIE U TIOTIEPEYHBIE
BOJTH (Ha MOJIEJIN) U OOHApY)KEHUE aHAIOTHYHBIX
BOJTHBI
BUIOB BOJIH B IIPUPO/JIE (3BYK, BOASIHBIC BOJIHBI)
VYpok-koHpepeHuus
49 "MexaHU4eCKUE BOJIHbI B

TBEpAOM Tene. CelicMruYecKre

BOJHEI"
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3Byk. PacnpocTpanenue u

DKCHepUMEHTAIFHOE OTIPE/IeIICHNE TPaHHII
YaCTOTHI CIBIIIUMBIX 3BYKOBBIX KOJICOAHHIA.

50
OTpa’KeHHE 3ByKa Beruucnenue AIuHbI BOJHBI M CKOPOCTH
pacrpocTpaHeHus 3BYKOBBIX BOJIH.
Ypok-uccnenoBaxHue HaGnronenne 3aBUCMMOCTH BBICOTHI 3ByKa OT
51 "HabroneHue 3aBUCHIMOCTH 9YacTOTHI (B TOM YHCIIE C UCTOIb30BaHHEM
BBICOTHI 3BYKa OT YaCTOTHI" MY3BIKATbHBIX HTHCTPYMEHTOB)
59 I'poMKOCTb 3ByKa U BBICOTA Habnronenue u 00bsiCHEHUE SIBICHUS
TOHA. AKyCTHUUECKHUI pe30HaHC aKyCTUYECKOI'0 pe30oHaHca.
Ypok-koHbepeHIus
" Hcnonp3oBanue 3ByKa (yabTpa3Byka) B TEXHUKE,
53 YbTpa3ByK 1 HHPPA3BYK B
" MEAULUHE U JIP.
NPUPOJE U TEXHUKE
[ToaroroBka K KOHTPOJIBHOM
54 pabote o Teme "3aKoHbI
coxpaHeHua. MexaHuueckue
KoJIe0aHMs ¥ BOJIHBI"
KontponbHas paborta o Teme
55 "3aKOHBI COXpaHEHMS.
Mexanundeckue KojaeOaHus 1
BOJIHBI"
ITocTpoenue paccyskaeHunii, 000CHOBBIBAIOLINX
DIIeKTPOMarHuTHOE TI0JIE.
56 B3aUMOCBSI3b HJIEKTPUUYECKOT0 U MArHUTHOTO
OJeKTPOMarHuTHbIE BOJTHBI .
noJieit.
57 CBoiicTBa 3JIEKTPOMarHUTHBIX
BOJTH
Ypok-koubpepennus "llkana IIposiBneHuEe 3EKTPOMATHUTHOTO U3IYyUYEHUS B
3IIEKTPOMArHUTHBIX BOJH. NPUpPOE: )KUBbIE OPTaHU3MBbI, U3Ty4CHHUE
58 Hcmnone3oBanue HeOecHbIX Tell. Pacmo3HaBanue u aHaM3
3IIEKTPOMArHUTHBIX BOJIH IS Pa3INYHBIX TPUMEHEHUN 3JIEKTPOMATHUTHBIX BOJIH
COTOBOM cBsA3H" B TEXHUKE.
59 Ypok-uccinenoBaHue

"N3yueHue CBOMCTB
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AIIEKTPOMArHUTHBIX BOJH C
MTOMOIIIBEO MOOHMITEHOTO
tenedona"

Pemrenne 3amad Ha
ompeeIcHIe YacTOTH 1

Pemrenue 3agau ¢ ucrnonb3oBanreM GOpMyI ISt

60 . CKOPOCTH JIEKTPOMATHUTHBIX BOJIH, JUINHBI BOJIHBI
JUTMHBI 3JIEKTPOMarHUTHON 1 4ACTOTEI CBETa
BOJIHBI
OJeKTpOMarHuTHas NpupoJa
61 cBeta. CKOpOCTH CBETA.
BonHoBbI€ cBONCTBa CBETA
HabGnroneHue oneIToB, AEMOHCTPUPYIOIIUX
Hcrounuku csera. SIBJICHHE TIPSIMOJIMHEIHOTO PacpOCTPaHEHUS
62 [Ipsmonunelinoe cBeTa (BOZHMKHOBEHHE TE€HH, MOTYTEHH), U UX
pacrnpocTpaHeHHE CBeTa. MHTEPIIpeTalus ¢ UCIOIb30BaHUEM MOHITUN
3atmenust Connua u JlyHsl cBeToBOTrO Jiy4a. OOBSCHEHNE U MOJISITUPOBAaHNE
COJIHEYHOTO U JTYHHOT'O 3aTMEHHI.
3aK0H OTpakKeHHSI CBETA.
63 3epkana. Pemmenue 3agad Ha HccnenoBanue 3aBUCUMOCTH yIJIa OTPAXKEHUS
PUMEHEHHUE 3aKOHa CBETOBOTO JIyda OT yria najieHus
OTpakeHHUs CBETa
N3zyuenne cBOHCTB M300paXKeHHS B INIOCKOM
64 IIpenominenue cBera. 3akoH 3epkaiie. HabmroieHne u 00bsICHEHNE OTBITOB TI0
NPEIOMIICHHS CBETA MOJY4YEHHUI0 H300paKEHHUI B BOTHYTOM U
BBIMTYKJIOM 3€pKajiax.
Homoe piryTperitice Habnronenue n 0ObsICHEHHE OTIBITOB 110
OTPANKCHIC CBeta. MPETOMJIEHHIO CBETA Ha TPAHULIAX PA3THIHBIX
65 Hcnonps30BaHre MOJIHOTO
Cpell, B TOM YHCJIE OTBITOB C IMOJHBIM BHYTPEHHUM
BHYTPEHHETO OTPAKECHHUS B oTpasKeHeM.
ONTUYECKUX CBETOBOAAX
JlaboparopHas pabora
66 "NccnemoBanue 3aBUCUMOCTH

yria nmpejIoMIICHUA CBETOBOT'O
JIyda OT yrjia maJiCHUs Ha
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nn

rpaHuIle "BO3AyX-CTEKIIO

Ypok-koHbepeHITHS
"M crons30BaHUe MOIHOTO

Pacnio3HoBaHue SIBIICHUN OTpaXKeHUs U
MPETOMIIEHHS CBETA B TIOBCEHEBHOMN JKH3HH.

67 BHYTPEHHETO OTPaKCHHUS: .
Amnanu3 1 00bsICHEHUE SIBJICHUH ONTUYECKOTO
CBETOBOJIHI,
" MHUpaXxa.
ONITUKOBOJIOKOHHASI CBS3b

68 Jlunzpl. OnTrveckas cuia Onpenesnenne GpoKyCHOTO PACCTOSHHS U
JIMH3BI ONTHYECKOW CHITBI COOMPAIOTIICH JTIH3BI.

69 [MocTpoenne n3o0pakeHUi B [Mony4eHnune n300paskeHHs C TTOMOMIBIO
JIMH3aX coOuparoIe ¥ pacCenBaroIIeH JINH3.
JlaboparopHas pabora

70 "Onpenenenue GOKyCHOTO
paccTOSHUS U ONTUYECKOU
CHJIBI COOMparoIiei JTHH3H"

Ypok-koHbepeHIus AHanu3 yCTpoNCTBa U IPUHLIMI JEHCTBUA

71 "OnTuyeckue TMH30BBIC HEKOTOPBIX ONTHYECKUX MPUOOPOB ((hoToanmnapar,
npuOopsr" MHUKPOCKOII, TEJIECKOIT)

7 I'ma3 kak onTUyeckas cucTeMa.
3peHue
Vpok-koHdepennus "JledheKTo .

p (b p q) Amnanus sIBIeHUN 6JII/130pyKOCTI/I u

73 3penus. Kak coxpaHuTth .

N JTATBHO30PKOCTH, ITPUHIINTIA IEHCTBUS OYKOB.
3peHne
Pasnoxenue Oenoro ceeta B

74 cnektp. OnbiTel HptoToHA. Habnronenue no pasnoxeHuio 0e1oro cBeta B
CroxeHue CeKTpaJIbHBIX CHEKTP.
uBeToB. Jlucnepcus ceeta
JlaboparopHas padota "OIbIThI
0 Pa3JIoKEHHIO OEJIOTO CBETa

Habmonenne n 00bsiICHEHNE OIBITOB 11O
B CIICKTP MU BOCIIPUATHIO IBETA
75 MOJTyYEHHUIO OEJIOr0 CeTa MPH Pa3IoKEHUU CBETa

MIPEAMETOB IIPU UX
HaOJI0IEHNH Yepe3 LIBETOBbIC

bunpTper"

Pa3HBIX LIBETOB.
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Ypok-tipakTaky™m "BomHOBBIE

[IpoBenenre n 0OBICHEHHUE OTIBITOB TI0

76 CBOIICTBa cBeTa: IUCHIEpCHS, BOCTIPOM3BEACHHUIO LIBETA MPEAMETOB MPHU UX
uHTephepeHIHs 1 Tudpakmus” HaOIIOACHUH Yepe3 IIBETOBBIC (PMIIBTPHI.
O6cyxaeHue 1enu onsIToB Pesepdopaa mo
WCCIIETIOBAHNIO aTOMOB, BBIIBIDKEHUE TUTIOTES O
77 OnbiTel Pesepdopaa u BO3MOJKHBIX PE3YyJIbTaTaXOMbITOB B 3aBUCUMOCTH
TUTaHEeTapHAS MOJIEh aTOMa OT TIPENI0IaraéMOT0 CTPOSHHS aTOMOB,
(hopMynupoBaHHE BHIBOJIOB U3 PE3yJIbTATOB
OTIBITOB.
OO6cykaeHne MPOTUBOPEUHH TIIaHETapHOU
IToctynatel bopa. Mozens
78 yE P MOJIETT aTOMOB ¥ OCHOBAHHWH /IS TUTIOTE3HI bopa
atoma bopa
P 0 CTallMOHAPHBIX OPOUTAX AIIEKTPOHOB.
Hcnyckanue U NOrIomeHue o
79 K HabmroieHme CIUTOIIHBIX U TMHEHYATHIX CIIEKTPOB
cBeTa aToMoM. KBaHTHI.
et W3ITyYeHUsI pa3IMYHBIX BEIECTB.
WHEYaThIe CIIEKTPHI
YPpOoK-IpakTUKyM
80 "HabmroneHue cieKTpoB OOBsiICHEHNE TMHEHYATHIX CIIEKTPOB U3ITYyUCHHS.
UCITyCKaHus"
81 p ; O06cykaeHne BOBMOXHBIX THTIOTE3 O MOJETISIX
aJIMOAKTUBHOCTH U €€ BUIBI
CTPOEHHUS SIpa.
C OmnpeneneHre cocTasa siep Mo 3a1aHHbIM
TPOEHHE aTOMHOTO S7pa.
82 H P P MacCCOBBIMH 3apPSIOBBIM YHCIIAM U TI0 TIOJIOKEHHEO
KIIOHHAS. MOJIETTh .
Y B MIEPUOANYECKON CUCTEME HIIECEHTOB.
p AHann3 U3MEHEHHS COCTaBa sjipa U ero
a/IN0AKTUBHBIE TIPEBPAILICHHS. .
83 - DeBp MIOJIO’KEHUS B IEPUOJUYECKOM cucTEME TPU
30TOTIBI
anb(a-paanoaKTHBHOCTH.
Pemenue 3anau mo teme:
84 "PagnoakTUBHBIC
npeBpaiieHus”
85 Ilepnon nmomypacnana
86 Ypok-koHbpepeHus AHanu3 OMOJIOTUYECKUX N3MEHEHHUIA,

"PannoakTHBHBIE H3TyUEHUS B

MPOUCXOASIIUX MO AEUCTBUEM PATUOAKTUBHOTO
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MpUPOE, MEIUIINHE, TEXHUKE"

N3JTYUCHUS.

87

SnepHbIe peakiuu. 3aKOHbBI
COXPaHCHUS 3apsIOBOTO U
MacCOBOTO YHCEI

88

DHeprus CBS3HM aTOMHBIX SJIEP.
CBs13b MacChl M DHEPTUH

89

Pemrenne 3amau no reme
"SI nepHble peakuu"

Pewrenue 3amay ¢ ucnonb30BaHUEM 3aKOHOB
COXpaHEHHUs MAacCOBBIX U 3apsIOBBIX YUCET Ha
ONPEJIETICHUE PE3YIbTATOB SIEPHBIX PEAKLUI.
AHanu3 BO3MOKHOCTH WJIH HEBO3MOXHOCTH
SIIEPHOU pEaKIUu.

90

Peaknuu cunTesa U JeneHus
snep. UCTOYHUKYU 3HEPrUun
CoiHia u 3B€37

91

Ypok-koHbepenuus "Anepras
sHepreTuka. JleicTBus
palMOaKTUBHBIX U3ITyYEHHUH Ha
>KUBBIE€ OpraHU3MBbI"

92

[ToaroToBKa K KOHTPOJIBHOM
paboTe 1o Teme
"DIEeKTpOMarHuTHOE MOJIeE.
DNEeKTPOMarHUTHBIC BOJIHBIL.
KBanrosrle siBinenus"

93

KonTponbHas padora o teme
"DIEeKTPOMarHuTHOE MOJIeE.
ONEeKTPOMarHUTHBIE BOJIHBL.
KsanToBsie sBiieHms"

94

[oBTopenue, 0600IEeHNE.
JlaGoparopHbie paboTEHI 1O
Kypcy "B3aumopeiictue ten"

95

IToBTOpeHwue, obo0IICHNHE.
Pemenue pacyeTHbIX U
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Ka4EeCTBEHHBIX 3a/1a4 10 TEME
"TeroBsie mpoLecch”

96

[ToBTOpeHue, 06o0IICHNE.
Pemnenune pacyeTHbIX U
Ka4eCTBEHHBIX 3a/1a4 10 TeMe
"KII/] TenmoBbIX ABUTaTENICH"

97

[ToBTOpeHue, 06o0IICHNE.
Pemnenune pacyeTHbIX U
Ka4eCTBEHHBIX 3a/1a4 110 TeMe
"KII/] anexTpoycTaHOBOK"

98

[ToBTOpenue, obodIIeHNE.
JlaboparopHbie pabOTEHI 11O
Kypcy "CBeroBble siBJIeHUA"

99

IToBTOpenue, o6o0mIeHNE.
Pabota ¢ Tekctamu 1o Teme
"3aKOHBI COXpaHEHHUS B
MexaHuke"

100

IToBTOpenue, 06o0IIeHNE.
Pabora ¢ TekcTaMu [0 TEME
"Koinebanus 1 BOJHEL"

101

IToBTOpenue, 06o0IICHNE.
Pabora ¢ TekcTaMu o TeMe
"CseToBbI€e gaBiIeHud"

102

[oBTopenue, 0600IEeHNE.
Pabota ¢ TekcTamu 1o Teme
"KBanToBas u siaepHas
¢duzuka"

OBLIEE KOJIMYECTBO YACOB I10

[NPOI'PAMME

102

10

27
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

» dmsuka, 7 xirace/ [lepeimkua A.B., O0IIECTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTRIO «JIPODA»; AKITMOHEpHOE
obmectBo «M3marenscTBO «IIpocBemienne»

» ®dmsuka, 8 kmace/ [lepeimkua A.B., OOIIECTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTRIO «/IPODAY»; AKIHOHEpHOE
obmectBo «M3marenscTBO «IIpocBemenne»

» ®uswnka, 9 xnacc/ [lepemmkua A.B., 'ytank E.M., O611ecTBO ¢ orpaHUYeHHONW 0TBETCTBEHHOCTHIO «/IPODAY;

AxmmmonepHoe o6mecTBo «M3naTenpetBo «IIpocBerenuey

METOAUYECKHUE MATEPHUAJIBI JUIS1 YUUTEJIA

- [lepeimkua A.B.,®@usuka. 7 xnace. — M.: [Ipoda, 2017

- [lepermkun A.B.,®msuka. 8 xnace. — M.: [poda, 2017

- [lepermkun A.B., I'yrank E.M. @msuka. 9 xnace. — M.: [Ipoda, 2017

- ®msmka. Tectol. 7 knace (H. K. Xannanos, T. A. XanHaHosa).

- @usuka. CamMocTOsATENbHBIE U KOHTPOJIbHBIE paboThl. 7 kiacc (A. E. Mapon, E. A. Mapon). — poda, 2016

- Ousuka. Jlunaktudeckune matepuainsl. 7 kinacc (A. E. Mapos, E. A. Mapon). — M.: [Ipoda, 2019

- CoopHuK 3aga4 o pusuke s 7-9 kiaccoB o0meodpa3zoBarenbHbIX yupexnenui (B.W. Jlykamuk, E.B.
Weanoga.) — M.: IIpocsemenne, 2001.

- Metoaudaeckoe nmocobue (H.B. ®unonosud ) 2015 M. [Ipoda

- CamocTosATeNIbHBIE U KOHTpOJIbHBIE paboThI-8 kiace (A.E. Mapon, E.A. Mapon ) 2017 M. Ipoda

- Huarnoctuyeckue padotsl 8 kinacc (B.B. Illaxmartosa ,0.P. llledep ) 2016 M. JIpoda

- Coopuuk Bomnpocos u 3ama4 (A.E. MapoHn, E.A. Mapon, C.B. [1o3zoiickuii ) 2015 M. JIpoda

- Pemenne kimo4eBbIx 3a1a4 1o Gu3uKe A1 OCHOBHO# mkoubl. 7-9 knacchl. (I'enaenmreiin J1.3., Kupuk JLA.,
l'ensdrar U.M. ) M.: TJIEKCA, 2011.

- KonTponbHbie 1 camocTosiTenbHbIe padoThl O ¢u3uke. 9 knace: kK yueOHuky A.B. Ilepsimkuna, E.M. I'yTHHK
«®Duzuka 9 kmacey / O.U. I'pomueBa. — M.: M3narenbetBo «Jk3ameny, 2014.

- Tectsl mo ¢usuke. 9 knace: k yueoHuky A.B. I[lepeiukuna, E.M. I'ytHuk «@u3nka 9 knace» M.: M3patenscTBo

«Dx3amen», 2010.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

- bubnmoreka — Bce mo npeamery «@uzukay. — http://www.proshkolu.ru

- Mertoanueckas noanepskka - http://www.drofa-ventana.ru

- BuneoomnsiThl Ha ypokax. — http://fizika-class.narod.ru

- Liudposie oOpa3oBaTenbHbie pecypcebl. — http://www.openclass.ru; http://interneturok.ru/ru

- DnexTpoHHbIe yueOHuKH 1o pusuke. — hitp://www.fizika.ru

- HTepecHble MaTepualibl K ypoKaM (pU3MKH IO TeMaM; TECThI [0 TeMaM; HarJIsTHbIC TOCOOUS K YPOKaM. —
http://class-fizika.narod.ru

- Enunas xomnexmums 1iudpoBbix 00pasoBarenbHBIX pecypcos. — http://school-collection.edu.ru
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