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OdenepanpHas pabodas mporpamma mo ydeoHomy npeametry «Duznkay (06a30BbIN
ypoBeHb) (mpeamerHas obnacth «EcTecTBEHHO-Hay4dHBIE TMpEaMETH») (anee
COOTBETCTBEHHO — Mporpamma 1o gusuke, pusuka) BKIIOUAET MOSICHUTEIBHYIO 3aIHUCKY,
coJiep>)kaHue OO0ydeHUs, TUTAHUPYEMbI€ Pe3yJbTaThl OCBOCHHS MPOTrpaMMBbI M0 (U3MKe,
TEMaTU4YeCKOe TTaHNPOBAHUE.

IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no (u3uke Ha yYpOBHE OCHOBHOTO OOILEr0 0Opa3oBaHUs COCTaBJICHA
Ha OCHOBE MOJIOKEHUW M TpeOOBaHUM K pe3ylbTaTaM OCBOCHUS Ha 0Aa30BOM YpPOBHE
OCHOBHOM 00pa3zoBaTenbHOM Mporpammsbl, npeactaBieHHbix B @I'OC 000, a Takxke
¢ yu€toM (enepanpHOI paboueli mporpaMMbl BociuTanus U KoHIenuu npemnoiaBanust
yuebHoro npeamera « Ou3ukay.

ConmepxaHue mporpaMMmbl MO0 (U3MKE HampaBieHO Ha  (opMUpOBaHUE
€CTECTBEHHO-HAYYHON IPaMOTHOCTH OOYYaIOIINXCA U OPraHU3AINI0 U3ydeHHs (PU3UKU
Ha JIeSITEIbHOCTHOM OcHOBe. B mporpamme mo (Qu3MKe YYUTBHIBAIOTCS BO3MOXKHOCTHU
yueOHOoro mnpeaMera B peanuzauuu TpeboBanuit PI'OC OOO k mmaHUpyeMbIM
JUYHOCTHBIM M METANpeIMETHBIM pe3yJibTaTaM OOy4YeHHUs, a TaKKe MEKIIPEIMETHBIC
CBSI3W €CTECTBEHHO-HAyYHBIX Y4YEOHBIX MPEAMETOB HAa YPOBHE OCHOBHOIO OOLIETO
oOpa3oBaHus.

[Iporpamma mo ¢u3MKE YCTAaHABIMBAET pacHpenesieHue y4eOHOro marepuana
no rogam oOydeHus (IO KJjaccaM), MNpeasiaraeT NPUMEPHYI IOCIEA0BATENbHOCTh
U3Y4YEHHUS] TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COAEpPKAHUSA U YUETE
BO3PACTHBIX OCOOCHHOCTEH 00YyJaroIINXCS.

[Iporpamma no ¢usuke paspadoTaHa ¢ LEIbIO OKa3aHUS METOAMYECKOW MOMOIIH
YUYUTEIIO B CO3JaHUU paboueid MporpaMMbl 0 y4eOHOMY IIPEIMETY.

dusnka SBISIETCS CHUCTEMOOOPA3YIOMUM JUIsl €CTeCTBEHHO-HAYYHBIX Y4E€OHBIX
MPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOILIECCOB U SIBICHUI,
M3y4yaeMbIX XUMHUEH, Ouonorued, actpoHoMuer W ¢Gu3M4ecKou reorpaduieii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYyYHYIO KApTUHY MHUpPA, MPEJOCTaBISET Haubosiee SICHbIE
o0Opa3ipl NMPUMEHEHUS] HAYYHOrO METOo/la IMO3HaHUsS, TO €CTh Croco0a MOoTy4eHHUs
JIOCTOBEPHBIX 3HAHUU O MHUpE.

Onmna w3 TIaBHBIX 3amad  (U3MUECKOrOo OOpa3oBaHUS B CTPYKType OOIIero
o0pa30BaHMs COCTOUT B (OPMHPOBAHUU €CTECTBEHHO-HAYYHON IPAMOTHOCTH U MHTEpECa
K HayKe Y OOy4arommXxcs.

N3yuenue ¢u3uku Ha 0a30BOM YpPOBHE IPEAINOJAracT OBJIAJACHHUE CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMU, XapaKTepU3yIOIUMH €CTECTBEHHO-HAYYHYIO T'PAMOTHOCTb:

HAy4YHO OOBSACHSTH SIBJICHUS,

OLICHUBATH u MOHUMATh 0COOEHHOCTHU Hay4HOI'O UCCIIEIOBAHUS;

UHTEPIPETUPOBATh JJTAHHBIE U HMCHOJb30BATh HAYYHbBIE JI0KA3aTEJIbCTBA
JUTSI TIOTYY€HHMS BBIBOJIOBY.
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Henu nzyyenus: Gpu3MKU Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHUs OMpeieeHbI
B Konmenmuu mnpenonaBanus ydeOHOro mnpeamera «@Dusnka» B 00pa3oBaTEeIbHBIX

OpraHu3aLusaxX Poccuiickon ®enepanun, peanu3yrommx OCHOBHBIE
obuieo0pa3zoBaTenbHble  MPOrpaMMbl,  yTBepkKACHHOW  pemeHueM  Komneruu
MunucrepctBa nmpocpernierus Poccuiickoit @eneparuu (mpotokoit ot 3 aexkadps 2019 r.
No TTK-4BH).

Henn uzyuenus Gpusuku:

npuoOpeTeHne MHTEpeca M CTPEMJICHUS OOy4aroUIMXcs K HayYHOMY H3Yy4EHUIO
MPUPOJIBI, PAa3BUTUE UX HHTEIUICKTYAIbHBIX U TBOPYECKUX CITOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUNH O HAydyHOM METO/AE IMO3HaHUS U (OpPMUpPOBaAHHE
MCCIIEZIOBATEIHCKOTO OTHOIICHHS K OKPY)KAIOIIUM SIBIICHUSIM;

dbopMUpOBaHUE HAYYHOTO MHMPOBO33PEHMSI KaK pe3ysibTara HU3Y4YeHHS OCHOB
CTPOEHHUS MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DPM3UKH;

dbopMupoBaHUE TPEACTABICHUN O poau (QU3MKK JUIsl  Pa3BUTUSA JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE TPEACTABICHUI O BO3MOXHBIX cdepax Oynymieidl mpodeccruoHaIbHOMN
NeSITeNbHOCTH, CBA3aHHON C (PM3UKOI, MOATOTOBKA K JajbHeHeMy 00y4eHHUI0 B 3TOM
HaTpaBJICHUH.

JlocTi)KeHHe 3TUX LeNed MporpaMmsl 1Mo (pU3MKe Ha YPOBHE OCHOBHOI'O OOILEro
00pa3oBaHusl 00ECTIEUNBACTCS PELICHUEM CIEAYIOUINX 3a/a4:

npuoOpeTeHNe 3HAHWW O JMCKPETHOM CTPOEHWHW BEIIECTBA, O MEXaHHMYECKHX,
TETUIOBBIX, DJIEKTPHUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

npuoOpeTeHne YMEHHUH OMNUChIBaTb U OOBICHATH (DU3UUECKUE  SIBJICHUS
C UCIOJIb30BaHUEM TOJIYUEHHBIX 3HAaHUMH;

OCBOEHHE METO/IOB PELIECHUS MPOCTEUIINX Pacu€THBIX 3a7ay C UCHOJIb30BAaHUEM
bu3nYeCKUX MOIeTIeH, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUU HaAOMIOAaTh NPUPOJHBIC SIBICHUS W BBIMOJHATH OIBITHI,
JabopaTopHble pabOThl U HKCIEPUMEHTAIbHBIE HCCIEAOBAHUS C HCIOJIb30BAHUEM
U3MEpPUTEIbHBIX TPUOOPOB;

OCBOEHHE MPUEMOB paboOThI ¢ UHpopMaluen (PU3MIECKOro COAepKaHus, BKIIOYas
uHOpPMAIIMI0O O COBPEMEHHBIX JOCTHXKEHUSX (GU3MKU, aHalu3 M KPUTHYECKOE
OlLleHUBaHUE MHPOpPMAIIIH;

3HAKOMCTBO cO cdepamu mTpohEeCCHOHATILHOW  JIEATEIbHOCTH, CBSI3aHHBIMU
C (U3MKOH, U COBPEMEHHBIMU TEXHOJOTUSMH, OCHOBAHHBIMH Ha JOCTHXKEHUIX
bu3nuecKol HayKu.

Ha wusydenune ¢usuku (0a30BbIi YypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO
obpazoBanus orBogutcs 238 wacoB: B 7 Kkiacce — 68 dacoB (2 waca B HEENIO),
B 8 kiacce — 68 yacoB (2 yaca B Henenmo), B 9 kinacce — 102 vaca (3 yaca B HeJIeIIO).

[Ipennaraemslii B mporpamme no (pusuke nepevyeHsb J1abopaTOpHbIX padOT U OIBITOB
HOCUT PpEKOMEHJATeNbHbI  XapakTep, YYWUTeldb JelaeT BBIOOp  IMPOBEICHUS
Ja00paTOpHBIX pPabOT M OMBITOB C YyYETOM WHAMBUAYAJIBHBIX OCOOEHHOCTEH
O0y4aroumxcs, CHUCKAa OHKCIHEPUMEHTANbHBIX 3a/laHui, NpeUlaraéMblX B paMmKax
OCHOBHOT'O TOCYIapCTBEHHOT'O IK3aMeHa o (pu3mKe.
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COILEPKAHUE OBYYEHUASA
7 KIIACC
Pa3nen 1. ®u3uka u €€ poJib B IO3HAHUH OKPYKAKIIEr0 MUPA
®usuka — Hayka o0 npupone. SBieHus npupoabl. PU3NUECKHUE SBICHHUS:

MEXaHUYECKHUE, TEIJIOBBIE, DJIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
duznueckue BeMuuHbl. M3mepenne puzndecknx BenmnuruH. Ouzndyeckue npuoopsl.
[TorpemHoCTh N3MepeHNN MexayHapOoaHAas CUCTEMA €AUHULI.

Kak ¢usuka wu  jgpyrue  ecTECTBEHHbIE HAayKd  HM3Yy4alOT  IPUPOLY.
EcTecTBeHHO-Hay4YHbBI METO/1 MO3HAHUS: HAOII0AEHUE, TOCTAHOBKA HAYYHOT'O BOIpOCa,
BBIIBUOKEHUE TUIIOTE3, SKCIIEPUMEHT T10 MPOBEPKE TMIOTE3, 00bSICHEHUE HAOII01aeMOT0
spneHus. Onucanue GU3NYECKUX SIBICHUHN C TTOMOILBIO MOJIEIIEH.

Jlemoncmpayuu
MexaHuueckue, TEIIOBbIE, YIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIC SIBJICHUS.
dusnyeckue MpruOOPHI U MPOIIeaypa MPSMbIX H3MEPEHUH aHATIOTOBBIM H ITU()POBHIM
pUOOpPOM.

Jlabopamopuvie pabomul u onvimol

OrnpeseneHue 1eHbl IeJIEHUs KaIbl U3MEPUTEIIBHOTO MpUdopa.

N3mepenune paccTosiHUN.

N3mepenue o0bEMa )KUAKOCTH U TBEPIOTO TENa.

Onpenenenne pa3MepoB MAJIbIX TEIL.

N3mepenue TeMneparypsl TPy MOMOIIH KUJIKOCTHOTO TEPMOMETPA U JaTYUKA
TEeMIEPATYPHI.

[IpoBeneHue uccnenoBaHusi MO MPOBEPKE TUIIOTE3bI: JAIBHOCTh MOJNETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TeM OO0JIbIIe, YeM OOJIbIIIEe BHICOTA MYyCKa.

Pa3znen 2. IlepBoHauajibHble CBEeIE€HUsI 0 CTPOEHUM BelllecTBa

CtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mephl. ONbIThI, JOKA3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxkenue yacTtull BemiecTBa. CBsI3b CKOPOCTHU JIBHXKEHUS YaCTHUIL C TEMIIEpaTypoil.
bpoyHnoBckoe nBuwxkenue, nuddysus. BanmoaeicTBrue 4acTUIl BEIIECTBA: MPUTSIKEHUE
1 OTTAJIKUBAHHE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOCHHUE Ta30B, JKUAKOCTEM H TBEPIBIX
(KpucTaUIMUecKuX) Tell. B3auMocBs3p MEXKAy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M WX aTOMHO-MOJICKYJSIPHBIM CTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUN BOJBI.

Jlemoncmpayuu

Hab6nronenue OpoyHOBCKOTO JIBUKECHUSI.

Hab6monenue nuddysuu.

HaGnronenue sBIIeHWN, OOBACHSIOMIMXCSA TPUTSHKCHHEM WM OTTAJTKHBAHHEM
YJaCTHI] BEIICCTRA.
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Jlabopamopuwvie pabomvl u onvimol
Orenka guameTpa aToMa METOAOM PSIOB (C UCIIONIb30BaHUEM (oTorpaduii).
OnbITEI IO HAOTIOICHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
OnbITh IO 0OHAPYKEHUIO IEUCTBUS CHUIT MOJIEKYJISIPHOTO MPUTS>KEHUS.

Paznen 3. /IBu:keHue u B3anMojeiicTBue TeJl
Mexanundeckoe JBHKeHHE. PaBHOMEpHOE U HeEpaBHOMEPHOE ABHKeHNE. CKOpOCTh.
Cpenssist CKOpOCTb IPY HEPABHOMEPHOM JIBUKEHUU. PacuéT Iyt 1 BpeMEHU JIBU>KECHHUSL.

SABnenue nHepuru. 3aKOH UHEPLUHH. B3anmoaeiicTBre Ten Kak MpuirHa U3MEHEHUS
CKOPOCTHM IBMKEHMS Tell. Macca kak mepa uHepTHOCcTH Tena. [ImoTHoCTh BemecTsa.
CBs3b IUNIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMA BELIECTBA.

Cuita Kak XapakTepUCTUKa B3auMonaeincTBus Ten. Cuia ynpyrocTd U 3akoH ['yka.
M3MepeHure CUitbl C MOMOILBIO TUHAMOMETpA. SIBIEHUE TATOTEHUS U cUila TsokecTH. Cuita
TSKECTH Ha JIpyrux miaHerax. Bec tena. HeBecomocts. CrokeHHe Cuil, HalpaBiIeHHBIX
no oxgHou mnpsmoil. PaBHonelcTByromas cui. Cuna TpeHus. TpeHHe CKOJBbXKEHHS H
TpeHUE MOKoA. TpeHne B NpUpOIE U TEXHUKE.

Jlemoncmpayuu
HaOmronenne MexaHn4ecKoro ABM)KEHUS Tea.
N3mepenue CKopoCcTH NIPSAMOIMHEUNHOTO JBUKECHMUS.
HaOmronenue siBleHUs UHEPLIUH.
Habnronenne nu3sMeHeHus: CKOPOCTH MTPH B3aUMOJICHCTBUU TEIL.
CpaBHeHHE Macc 110 B3aUMOJCHCTBUIO TEIL.
CroxeHue cui, HanpaBJIEHHBIX IO OJHOMN MPSMOM.

Jlabopamophvie pabomul u onvimol

OrnpeneneHre CKOPOCTU PAaBHOMEPHOI'O JBIKEHUS (IIapyKa B AKUJKOCTH, MOJIETH
AJIEKTPUYECKOr0 aBTOMOOUIIS U TaK Jajiee).

Omnpenenenue cpeHeil CKOPOCTH CKOJIbKEHUs OpyCcKa WM HIapuKa 10 HaKJIOHHOU
IJIOCKOCTH.

OmnpeneneHue MIOTHOCTU TBEPAOIO Tea.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PacTsDKeHUA (aedopMaliui) npyKUHbI
OT MPUJIOKEHHOW CHJIBI.

OnbITHL, AEMOHCTPUPYIOIIKE 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT Beca Teja
U XapaKkTepa CONMPUKACAIONINXCS MOBEPXHOCTEH.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, )KUAKOCTEN U ra3oB

JaBnenue. CrnocoObl yMEHBINIEHWS W YBEJIWYCHMS JaBlieHHs. JlaBieHue Trasa.
3aBUCUMOCTH JIaBJICHUS raza OT 00bEMa, Temmneparypsl. [lepegaua napnenus: TBEPABIMU
TeJaMH, JKUJIKOCTIMHU MW Ta3zamMu. 3akoH Ilackang. IlHeBMaTmueckue MaIIUHBL.
3aBUCHUMOCTh JABJCHUS JKUAKOCTH OT TIIYOMHBL. ['mapocTaTHyeckuil Iapaokxc.
Coobmaromuecs cocyasl. [ uapaBIndeckue MeXaHu3Mbl.

AtMochepa 3emmm u atmocdepHoe gaBieHue. [IpuumHBI CYIIECTBOBaHUS
BO3ymHON o0onouku 3emin. OnbiT Toppuuemm. M3mepenne atMocgepHOro
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JaBJIeHUs. 3aBUCUMOCTh aTMOC(HEPHOro JaBJICHUS OT BBICOTHI HaJ YPOBHEM MOPSI.
[Tpubops! 11 U3MepeHus: aTMOCPEPHOro JaBICHHUSL.

JlericTBUE )KUIKOCTH M ra3a Ha MOTPYKEHHOE B HUX TENO. BrITamkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. BoznyxonnaBanue.

Jlemoncmpayuu

3aBHCUMOCTb JIABJICHUS T'a3a OT TEMIIEPATYPhI.

[lepenaua naBiaeHUs KUIKOCTBIO U Fa30M.

Coob1aronuecs cocy/ibl.

I'mapaBauydeckuit mpecc.

[IposiBnenne aeicTBUst aTMOC()EPHOTO TABICHHUS.

3aBHCUMOCTh BBITAJKUBAIOIICH CHIIBI OT 00bEMA MOTPYKEHHOM YacTu Tea U
MJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIbI BECY BBITECHEHHOM KUJKOCTH.

VYcioBue T1UIaBaHHUS TeN: IUIABAHWE WM TOTPYKEHUE TEII B 3aBUCUMOCTH
OT COOTHOILICHHS IIJIOTHOCTEN Tea U KUIKOCTH.

Jlabopamopuvie pabomul u onvimol

HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJAE OT O0bEMA MOrpYyKEHHOU
B KUJKOCTb 4aCTH TeJa.

OnpeneneHue BBITAIKUBAIOIMIEH CHJIBI, JEWCTBYIOIIEH Ha TEJO, IHMOTPYKEHHOE
B KUJKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAIKUBAIOUIEN CHIIBI, JACHUCTBYIOIIEH Ha TEJO
B KUJKOCTH, OT MACCHI TeNa.

OnbIThI, IEMOHCTPUPYIOUIME 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHUJIbI, JEHCTBYIOMIEH
Ha TEJO B )KUJIKOCTU, OT 00BEMA MOTPYKEHHOM B )KUJKOCTh YACTH TEJa U OT MJIOTHOCTH
KUJIKOCTH.

KoncTtpynpoBanue apeoMmeTpa WM KOHCTPYMPOBAHHE JIOAKH U OIpPEACICHUE €€
IpPy30H0IbEMHOCTH.

Pasznen 5. PaGora u MmomiHoCTh. JHEpPrus

Mexanundeckasi padbora. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pblyar, 0J0K, HAKJIOHHAs MJI0CKOCTh. [IpaBuio paBHOBeCHs
peiuara. [IpumeHeHue mnpaBuiia paBHOBECHS pblyara K OJOKY. «30JI0TO€ MPaBHUIIO»
mexanuku. KITJ[ mpocteix Mexanu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexanunueckas sHeprus. Kunernueckast u noreHunaibHas sHeprus. [IpeBpaienue
OJIHOT'O BUJ]a MEXaHUYECKOM SHEPTUU B APYrOi. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

Jlemoncmpayuu
[IpuMepsbI MPOCTHIX MEXaHU3MOB.

Jlabopamopmvie pabomul u onvimol

OnpenencHue pabOTHI CHJIBI TPEHUS TPU PABHOMEPHOM JBIDKCHUU Teja
10 TOPU30HTAIBHON MTOBEPXHOCTH.

HccnenoBanue ycioBuid paBHOBECHS phluara.
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M3mepenne KITJI HakJIOHHOM MJIOCKOCTH.
N3ydenune 3aKk0Ha COXpaHEHUSI MEXaHUYECKOU YHEPTUU.

8 KJIACC

Pa3nen 6. TensioBble siBJIeHUST

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUM CTPOEHUS BEIIECTBA.
Macca u pa3mepbl aTOMOB U MOJIEKYJT. OTBITHI, HOATBEPKAAIOIINE OCHOBHBIE TTOJIOKECHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH.

Mogenun  TBEpAOro, KHUAKOTO M Ta3000pa3HOTO  COCTOSIHMM — BEIEeCTBA.
Kpucrammuyeckue u amopdusie Tena. OOBSICHEHHE CBOWCTB Ta30B, KUIKOCTEH U
TBEPJBIX TEJI HA OCHOBE MOJOKEHUN MOJEKYISIPHO-KUHETHYECKON Teopuu. CMaunBaHue
Y KallWJUBIPHBIC SIBJICHUS. TEIUIOBOE PACIIMPEHNUE U CKATHE.

Temneparypa. CBsA3b TemMIepaTypbl CO CKOPOCTBIO TEIIOBOIO JBH)KCHUS YACTHL.
Buyrpennsisi sHeprusi. CriocoObl M3MEHEHMsI BHYTPEHHEH SHEpPruu: Tervlonepenaya u
coBepuieHue paboTel. Buael Teruonepenayu:  TEMJIONPOBOJHOCTb, KOHBEKIIMS,
U3IIyYEHUE.

KonmuuectBo TtemnoThl. VYaenbHas TEIIOEMKOCTh BellecTBa. TemiaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHUE TemjaoBoro OanaHca. IlnaBieHue u oTBepaeBaHME
KPUCTAJUIMYECKUX BEILIECTB. YJAelbHas Teruiota maBieHus. [lapooOpazoBanue u
koujeHcarusi. Wcnapenwe. Kumenuwe. VYnenbHas Tersiora MapooOpa3oBaHUS.
3aBUCUMOCTH TEMIIEPATYPHI KUIIEHUS OT aTMOC(HEPHOTO J1aBJICHUS.

BrnaxnocTs BO3qyXa.

DHeprus TOIIMBA. Y AebHas TEIJI0Ta CTOPAHUSL.

[Tpunatumner padots! TernoBsix Auratenein K11/ rermmoBoro asuratens. TerioBbie
JIBUTATENM Y 3a1UTA OKPYKAOLIEH CPEIBI.

3aKOH COXpaHEHMS U MPEBPAIICHUS SHEPTUM B TEIJIOBBIX MTPOIIECCaX.

Jlemoncmpayuu
HaGmonenne OpoyHOBCKOTO JBUKEHUS.
Ha6monenne nuddysuu.
Habmronenue siBeHnit cMauyMBaHUsl U KaMWUISIPHBIX SIBJICHUH.
Habmroaenue TemioBoro pacimpeHus Tel.
W3menenue [naBieHHMs raza TpU H3MEHEHMH O0bEMAa W HArpeBaHUM WJIH
OXJIAKICHUU.
[IpaBuia n3MepeHns TEMIIEPATYPBHI.
Bunsl Tenonepenayu.
OxJaxieHue Mpu COBEpUICHUU padOTHI.
HarpeBanue ripu coBepiieHHH pad0OThl BHEIIHUMU CHIJIAMHU.
CpaBHEHME TEINTOEMKOCTEN PA3JIMYHBIX BEILIECTB.

HaOmronenve kunenus.
HaGnroneHue mocTossHCTBa TEMITepaTyphl IPH TUTABJICHHH.
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Moenu TenJI0BBIX ABUTATEIICH.

Jlabopamophvie pabomul u onvimol

OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO MPUTSIKEHMUSL.

OMnBITHI IO BBIPAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIM WJIM Caxapa.

OnpIThl 10 HAOIIOACHUIO TEIUIOBOIO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEPABIX
TeIl.

OnpeneneHue qaBjaeHus BO3yXa B OJJIOHE MINPHULIA.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHMS BO3/yXa OT €ro o0béMa u
HarpeBaHUs WU OXJIAXKICHUS.

[IpoBepka rumore3bl JUHEWHOM 3aBUCUMOCTH JIJIMHBI CTOJIOMKA IKUJKOCTH
B TEPMOMETPHUECKON TPYOKE OT TeMIEpaTyphl.

HaOmonenue usmeHeHust BHyTpeHHEH SHEPTUU Tella B pe3yIbTaTe TEIJIonepe aun
¥ PaOOTHI BHEIITHUX CHIL

Hccnenosanue siBieHus TEIIOOOMEHA MPU CMEUTMBAHUU XOJIOMHOW U ropsiueit
BOJIBL.

OnpeneneHue KOJIUYECTBA TEMJOTHI, TMOJIYYEHHOTO BOJOM MpH TEIJI00OMEHE
C HArpEThIM METAUIMYECKUM LIWJIMHAPOM.

Ornpenenenue yaeapHON TEIUNIOEMKOCTH BEIIECTBA.

NccnenoBanue npouecca uCnapeHusl.

OnpeneneHne OTHOCUTEIBHOM BIIAXKHOCTH BO31yXa.

Onpenenenue yaeapHON TEMIOTHI IUIABIEHUS JIbIA.

Pa3znen 7. dnekTpuyeckue M MATHUTHBIE SIBJICHUSA

OnekTpuzauus Ten. J[Ba poja 3IIEKTpUYECKHX 3apsaoB. BzaumoneiicTBue
3apsDKEHHBIX Tel. 3akoH KynoHa (3aBUCUMOCTh CUJIbI B3AaUMOJICHCTBUS 3apsKCHHBIX TET
OT BEJIMUUHBI 3aPSIIOB U PACCTOSHUS MEXTY TCJIaMH ).

OnekTpuueckoe rmone. Hanpspk€HHOCTH — 3nekTpuueckoro mois.  IIpuniun
CYTIEPIIO3UIINU JIEKTPUUECKUX TTOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenn »saekTpuyeckux 3apsjaoB. OJEMEHTAPHBIA JJICKTPUYECKUN  3apsl.
Crpoenne aroma. [IpoBOAHUKH M JTHUDJIEKTPUKU. 3aKOH COXPAHEHHUS BJEKTPUYECKOTO
3apsaa.

DJIEKTPUUYECKUM TOK. Y CJIIOBHS CYIIECTBOBAHUSI JIEKTPUUECKOTO TOKa. ICTOUHUKH
MOCTOSIHHOTO TOKa. JIeHCTBUSL SIEKTPUUECKOrOo TOKa (TEIJIOBOE, XHMHUYECKOE,
MAarHuTHOE). DJIEKTPUYECKUM TOK B )KUIKOCTAX U Ta3ax.

OnekTpuueckas uemnb. Cuina Toka. DneKkTpuyeckoe HanpspkeHne. ConpoTHBIICHHE
MMPOBOAHUKA. Y JEIbHOE COMPOTHUBIICHUE BemiecTBa. 3akoH Oma JIsl y4yacTKa LIEMu.
[TocnenoBarenbHOE U MAPAIIIEILHOE COCTMHEHUE MPOBOAHUKOB.

PaboTa 1 MOILIIHOCTH 3JEKTPUUECKOro ToKa. 3aKkoH Jxoyns—JIenua. Dnekrpudyeckue
[EMU 1 TOTPEOUTENHN IJICKTPUUECKO dSHeprun B ObITy. KOpoTKOe 3aMbIKaHUE.

[locTtossHHBIE MarHuTHL. B3auMomeHCTBHE MOCTOSIHHBIX MAarHuTOB. MarHuTHOE
nosie. MaruuTHoe 1osie 3eMJId M €ro 3HaueHue i >ku3HU Ha 3emiie. OnbIT Dpcrena.
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MarnutHOe 1noJIe NEKTPUYECKOro TOKa. [IpuMEeHeHHe 3JIEKTPOMAarHUTOB B TEXHUKE.
JleficTBME MarHUTHOTO IIOJISI HA MMPOBOJHUK C TOKOM. DJEKTPOJABHUIaTelb MOCTOSHHOTO
ToKa. Mcronp3oBaHue DIEKTpoABUTATENEM B TEXHUYECKHUX  YCTPOMCTBAaX W
Ha TPAHCIIOPTE.

Onbitel @apanes. SBineHne 3yeKTpOMarHUTHOW uWHAYKOuU. IIpaBuno Jlenna.
Onexrporeneparop. CrocoObl MONydEHUs] DJIEKTPUUYECKON DHEPrUH. DIEKTPOCTAHLUU
Ha BO30OHOBJISIEMBIX HCTOYHUKAX SHEPTUU.

Jlemoncmpayuu
DJIeKTpHU3aIys Tel.
JIBa posia 3JIEKTPUYECKUX 3aps/I0B U B3AUMOICHCTBUE 3aPSAKECHHBIX TEJL.
Y CTpOUCTBO M AEUCTBUE DJIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHIYKIIUA.
3aKOH COXPaHEHHUS JIEKTPUUECKUX 3apsII0B.
[IpOBOJTHUKH U TUSIIEKTPUKHU.
MoaenvpoBaHue CUIOBBIX JIMHUHN JIEKTPUUECKOTO TOJIS.
HcToYHMKM TTOCTOSIHHOTO TOKA.
JIeHCTBUA JIEKTPUYECKOIO TOKA.
DJIEKTPUYECKUAMN TOK B )KUJKOCTH.
["a30BbIii pa3ps.
N3mepenne cumpl TOKa aMIIEpMETPOM.
N3mepenne 351eKTpuuecKOoro HanpsiKEHUsT BOJIbTMETPOM.
Peocrar n MarasuH conpoTHBIEHUH.
BzaumonericTBre MOCTOSHHBIX MAarHUTOB.
MoaenvpoBaHue HEBO3MOKHOCTH pa3ACICHUS TTOJIKOCOB MAarHUTA.
MoaenvpoBaHue MarHUTHBIX MOJIEW TTOCTOSTHHBIX MarHUTOB.
OnbIT Dpcrena.
MarauTHOE 1oJe TOKa. DJIEKTPOMArHuT.
JlelicTBHE€ MarHMTHOTO MOJISI HA TPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENb ITOCTOSSHHOTO TOKA.
HccnenoBanue ABiI€HUS 3JEKTPOMArHUTHON UHYKIIUH.
Onbitel Dapajes.
3aBHCUMOCTh HallpaBJICHUS MHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHUSI.
DJIEKTPOTr€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamophvie pabomul u onvimol
OnbITH IO HAOTIOACHUIO SJIEKTPU3ALIUY TEI UHIYKIIUEH U MPU CONPUKOCHOBEHUHU.
HccnenoBanne neicTBUS SIASKTPHUIECKOTO TIOJIS HA TPOBOJHUKH U TUDJICKTPHUKH.
CoOopka u mpoBepKa padOoThl AJIEKTPUUECKON 1IETTH MTOCTOSIHHOTO TOKa.
N3mepenue u peryiarpoBaHue CUJIbI TOKA.
N3mepenue u perynupoBaHue HaMpsHKeHUS.
HccrnenoBanne  3aBUCMMOCTH — CHJIBI  TOKa, HAYIIETO  4Yepe3  PEe3UcTop,
OT COTPOTHUBJICHUS PE3UCTOPA U HATIPSHKCHUS HA PE3UCTOPE.
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OneITEl, AEMOHCTPUPYIOLIME 3aBHCHUMOCTH 3JIEKTPUUYECKOTO  COIPOTHBIICHHUS
IIPOBOJIHUKA OT €T0 JJIMHBI, ILIOIIAIH IIOIIEPEYHOI0 CEYEHMS U MaTepuaa.

[IpoBepka mpaBuiia CI0KEHUS HANPSKEHUN ITPU MOCIEA0BATEIIBHOM COEAMHEHNUN
JBYX PE3UCTOPOB.

[IpoBepka npaBuiia J1s1 CUJIBI TOKA IIPU NapaJUIEIbHOM COCIUHEHUU PE3UCTOPOB.

Onpenenenue padOThI AJIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

Ornpenenenne MOIHOCTH 3JIEKTPUYECKOIO TOKA, BBIIEIIIEMON HA PE3UCTOPE.

HccnenoBanne  3aBUCMMOCTH  CHJIBI  TOKA, MAYIIETO 4Yepe3  JIAMIIOYKY,
OT HAIIPsDKECHUS HA HEX.

Onpenenenne KII/ narpeBarens.

HccnenoBanre MarHuTHOrO B3aMMOJICVCTBHS TOCTOSSHHBIX MAarHUTOB.

N3ydeHue MarHuTHOrO MOJIsl MOCTOSIHHBIX MAarHUTOB MPU X 00ObEIUHEHUU U
pa3aeaeHuu.

HccnenoBanue 1eUCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OneITBl, JEMOHCTPUPYIOLUIME 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBHUS KATYILIKH
C TOKOM U MarHuTa OT CUJIbl TOKA U HAIIPABJICHUS TOKA B KaTYILKE.

N3ydenue nelicTBUsI MAarHUTHOTO I10J1s1 HA IIPOBOJAHUK C TOKOM.

KoHncTpynpoBanue u uzydeHue padoThl AIEKTPOIBUTATENS.

N3mepenne KIIJ1 a5iekTpoaBUTaTeIbHOM YCTaHOBKH.

OnBITHI O UCCIIEIOBAHUIO SABJICHUS 3JIEKTPOMAarHUTHOM MHIYKIIMU: UCCIEN0BAHUE
W3MEHEHNUM 3HAUYCHUS Y HAIIPABJICHUS WHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannuyeckue siBJICHUSA

Mexanuueckoe  JBHXKEHHME. MarepuaiibHas  Touka. (CuctemMa  OTcUéra.
OTHOCHUTENBHOCTh  MEXAaHMYECKOrO  JBWKECHUA. PaBHOMEpHOE  MNPSIMOJUHENHOE
nBmxeHue. HepaBHOMepHOe mnNpsIMONMHENHOE JBHKEHHE. CpenHsss U MIHOBEHHAas
CKOPOCTb TEJA MPU HEPABHOMEPHOM JBUKEHHUH.

Yckopenne. PaBHoyckopeHHOE TIpsiMONIMHEHOe aBMkeHne. CBOOOHOE TIaJIcHUE.
Omnbrtel ['anunes.

PaBHOMepHOE JBMXEHHE MO OKpyXHOCTU. [lepmon u wyactora oOpaieHus.
JIunelinas u yrioBas ckopocTu. LIeHTpocTpeMuTenbHOE YCKOPEHHUE.

[Tepsoiii 3akoH HeroToHa. Bropoit 3akoH Herorona. Tperuii 3akoH HproroHa.
[IprHIMII CynIEpIIO3ULIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHUSI CKOJIbKECHHS, CUja
TPEHHUS TTOKOsI, APYTU€ BUIbI TPEHUSL.

Cuna TSDKeCTU M 3aKOH BCEMHUPHOTO TATOTEHHSI. Y CKOPEHHE CBOOOHOTO TMaICHUS.
JBmxenune nnaner Bokpyr Comnna. [lepBas xocmuueckas ckopocTb. HeBecomocTs n
Meperpy3KHu.
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PaBHOBecue MarepuanbHOM TOYKH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTrO TeNa C 3aKPEIIEHHON OChIO BpaiieHuss. MoMeHT cuibl. LleHTp TsxecTH.

Nmnynec Ttema. M3menenne wummnynbca. Mmmynbc cuibl. 3aKOH COXpaHEHUs
UMITyJIbCca. PEaKTUBHOE ABUKEHHUE.

Mexannyeckasi pabota U MOUIHOCTh. PaboTa cui TsKeCTH, YNPYrocTd, TPEHUS.
Cas13b sHEpruu U padboTel. [loTeHanbHas 3Heprus Tena, NOAHATOro Hajl MOBEPXHOCTHIO
3emu. [loTeHnManbHas dHeprus ckartod npyxuHbl. Kunetnyeckas sneprus. Teopema
O KUHETUYECKOW DHEPIrUU. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPIHHU.

Jlemoncmpayuu

Habmronenne MexaHn4ecKoro ABMKEHHS Tejla OTHOCUTENBHO Pa3HBIX TeJl OTCUETA.

CpaBHEHUE ITyTEN U TPAEKTOPUI JBUKEHUS OAHOTO U TOT'O K€ TeJla OTHOCUTEIBHO
Pa3HBIX TEN OTCYETA.

N3mepenne CKOpOCTH M YCKOPEHUS NPSAMOJIMHEUHOTO IBUKECHUS.

HccnenoBanue npu3HaKoB paBHOYCKOPEHHOTO JIBUKEHUS.

HaGmonenue NBrKEHUS Tela Mo OKPYKHOCTH.

HaOmonenne MexaHWYeCKUX SIBICHUN, TMPOUCXOIANIMX B CHCTEME OTCYETa
«Tenexka» pu e€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUU OTHOCHUTEIIbHO KaOWHETa
(bu3nKHu.

3aBUCUMOCTb YCKOPEHHS TeJla OT MACChl TeJa U JEHCTBYIOLIEH HA HETO CUJIBL.

HabGnronenue paBeHcTBa CHII IPU B3aUMOJACHCTBUU TEN.

N3menenne Beca Tena npu yCKOPEHHOM JIBUKEHHUH.

[lepenava umirynbca npu B3aMMOAECHCTBHAN TEIL.

[IpeoGpazoBanus SHEPTUU MTPU B3AUMOICHUCTBUU TEIl.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIPYTOM B3aUMOJIEHCTBHH.

CoxpaHeHue UMITyJibca Mpu abCOTIOTHO YIPYTrOM B3aUMOECHCTBUU.

HaOmonenue peak THBHOTO IBUYKEHUSI.

CoxpaHeHre MEXaHUYECKOW AHEPTUU MPU CBOOOTHOM MaJICHUH.

CoxpaHeHne MEXaHMYECKOM OHHEpPruM MpU [ABUKEHUHM Tejla NOJA JEHCTBHEM

MPYXHUHBI.

Jlabopamopuvie pabomol u onvimol

KoHcTpynpoBanue TpakTa /s pa3roHa M JadbHEHIIIEr0 paBHOMEPHOTO JIBHKCHHUSI
IIApUKa WA TEICKKH.

OnpeneneHue CpeaHEN CKOPOCTH CKOJIbKEHUS Opycka WM JABWKCHHUS IIapuKa
10 HaKJIOHHOM TIOCKOCTH.

OmnpenencHue YCKOPEHHs Tela TIPH PAaBHOYCKOPSCHHOM JBHKCHUHW 10 HAKIOHHOU
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TTYTH OT BPEMEHU MIPU PAaBHOYCKOPEHHOM JIBHKCHHUH
0e3 HauaJIbHOM CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JBMKEHWU 0€3 HadallbHON
CKOPOCTH ITyTH OTHOCSITCS KaK PsiJl HEUETHBIX YHCEII, TO COOTBETCTBYIOIIHNE MTPOMEKYTKH
BPEMEHU OJINHAKOBBHI.

12
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HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAaJbHOTO
JIaBJICHUSI.

Onpenenenue kKo3(pPpuuueHTa TPEHUs CKOIbKEHUS.

Omnpenenenue )XECTKOCTU TPYKUHBI.

Omnpenenenue padOTHl CUJIBI TPEHUS MPU PABHOMEPHOM JBHKEHHM Teja
110 TOPU3OHTAIBHON MTOBEPXHOCTH.

Onpenenenue paboThl CHIIBI YIIPYTOCTH IPU NOABEME IPy3a C UCIIOJIb30BaHHEM
HETOJBUKHOTO U TTOJIBUKHOTO OJIOKOB.

N3yueHue 3akoHa COXpaHEHUS SHEPTUH.

Pa3znen 9. Mexanuveckne Koj1e0aHus U BOJHBI

KonebarensHoe paBuxkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUM: MEpHO/,
4acToTa, aMIUINTyAa. MaremaTuyecKud W IPYKUHHBIM MasTHUKH. [IpeBpamenue
HHEPTUU MPH KOJIeOaTETbHOM JIBHXKEHHH.

3aryxaromue kojebanus. BeiaykneHusie koneOanus. Pesonanc. Mexanudeckue
BOJIHBL. CBOMCTBAa MeXaHMYECKHX BOJH. [IpomonbpHble M momepedyHble BOJHBIL. JlnnHa
BOJIHBI U CKOpPOCTh €€ pachpocTpaHEHHs. MexXaHU4YeCKHe BOJHBI B TBEPAOM TeEIIE,
CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka W BbicoTa ToHa. OtTpaxeHue 3Byka. MHPpa3Byk u
YIbTPa3BYK.
Jlemoncmpayuu

Hab6monenne konebanuii Tel o] 1eWCTBUEM CHIIBI TSDKECTU U CHITBI YIIPYTOCTH.

HabGmonenne xonebanuii rpy3a Ha HUTHU U Ha TIPY>KHUHE.

HabGmronenne BoIHYXICHHBIX KOJIEOAHUN U pe30HAHCA.

PacnpocTpanenue npoaoabHbIX U MONEPEYHBIX BOIH (HA MOJAEIIH).

HaOmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKycTHYECKHI1 pe30HaHC.

Jlabopamopnvie pabomwi u onvimel

OnpenerieHue 9acTOTH U MIEpUoJIa KOJICOaHW MaTeMaTHIECKOr0 MasTHUKA.

Omnpenenenue 4acTOTHI U MEPHOJIa KOJICOaHU MPYKUHHOTO MasTHUKA

HccnenoBanue 3aBUCMMOCTH MEPHOJia KOJICOAHUI MOABEHICHHOTO K HUTH Tpy3a
OT JUITMHBI HATH.

HccrenoBanne 3aBHCHUMOCTH Tiepuojia KojeOaHWUH TPYKHHHOTO MasTHUKA
OT Macchl Ipy3a.

[TpoBepka HE3aBUCUMOCTH TIepHo/Ia KoJeOaHuii rpy3a, OABEIICHHOTO K HHUTH,
OT Macchl Tpy3a.

OnbITEI, JIEMOHCTPUPYIOIIME 3aBHCHMOCTh IEPHOJa KOJCOAHUH MPYKHHHOI'O
MasiTHUKA OT MAcChl Tpy3a U KECTKOCTH MPYKUHBI.

N3mepenne ycKkopeHus: CBOOOTHOTO TTaJICHHS.

Pa3nen 10. DiieKTpoMarHuTHoe moJjie U 3J1eKTPOMATHUTHBIE BOJIHbI

13
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SJICKTpOMaFHI/ITHOC ITOJIC. 9JICKTpOM3FHHTHLI€ BOJIHBI. CsoiicTBa
QJICKTPOMAIrHUTHBIX  BOJIH. [Mkana QJICKTPOMAIrHUTHBIX  BOJIH. Hcnonp3oBanue
QJICKTPOMAIrdHUTHBIX BOJIH IJIsA COTOBOM CBSI3H.

QJIGKTPOMaI‘HI/ITHEUI IIpupoaa CBCTaA. CKOpOCTL cBeTa. BonHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CaoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BoaHOBEBIE CBOMCTBA CBETA.

Jlabopamopmvie pabomul u onvimol
N3ydyeHue cBOMCTB 3JI€KTPOMATHUTHBIX BOJIH C TOMOIIBIO MOOMIIBLHOTO TeIe(OoHa.

Pa3nen 11. CBeToBbI€e ABJIEHUSA

JlyaeBasg mopenpy cBera. Mcrounumku cera. [IpsaMOJIMHENHOE pacnpOCTpPaHEHUE
ceera. 3armeHuss ConHua u Jlywel. Otpaxkenue cBeta. Ilnockoe 3epkanio. 3akoH
OTpa)KeHHMsI CBETA.

[Ipenomnenne cBera. 3akoH TmpenomiieHHs cBeta. [loaHoe BHYTpeHHee
OTpaxkeHHe cBeTa. VCnonb30BaHUE IMOJHOTO BHYTPEHHETO OTPAKEHUS B ONTUYECKHUX
CBETOBOJIAX.

JIunza. Xox nyuerd B imH3e. OnTUyeckas cucreMa oroanmnapata, MUKPOCKOIA U
Teneckona. 1'a3 Kkak onrTuyeckasi cucreMa. bim3opykocTs M JaTbHO30PKOCTb.

Pasznoxenne 6enoro ceera B criekTp. OnbiTel HetoToHA. CliOXKEHNE CIEKTPATBHBIX
uBeToB. Jlucnepcus csera.

Jlemoncmpayuu
[IpsimosuHENHOE PaCIPOCTPAHEHUE CBETA.
OTpaxeHue cBeTa.
[Tonydyennie U300paskeHM B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue cBera.
Onrtuueckuid CBETOBOJ,.
Xop tydelt B coouparonien JuH3e.
XO0J Ty4den B pacCEUBAIOIIECH JIUH3E.
[Tomyuenue n300pa>keHUM C MOMOIIBIO JIUH3.
[Tpunuun aeiictBus doroanmnapaTa, MUKPOCKOIIA U TEIECKOIIA.
Mopens ria3sa.
Paznoxxenue 6enoro cBera B CIEKTP.
[Tomydenue 6enoro cBera Npu CI0KEHUU CBETA PA3HBIX LIBETOB.

Jlabopamopuvie pabomul u onvimol
HccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHUS CBETOBOTO JIyda OT yriia MmaJeHus.
N3ydenue xapakTepucTuk U300pakeHus MpeMETa B INIOCKOM 3epKaje.
HccrnenoBanne 3aBUCHMOCTH yTJia IPETIOMIICHHUSI CBETOBOTO JIyda OT YTJia TaieHus
Ha TPAHUIIE «BO3TYX—CTEKIIO».
[Tonydenne n300pakeHuil ¢ TOMOIIBIO COOUPAIOIIEH JIMH3BI.
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Omnpenenenne GOKYCHOrO PacCTOAHUS U ONTHYECKONW CHIIBI COOMPAIOLIEH JIMH3BI.

OmBITHI IO Pa3I0KEHUIO OEIIOr0 CBETA B CIIEKTP.

OnbITEI IO BOCHIPUATHIO 1[BETA IPEAMETOB IIPH MX HAOJIIOJIEHUU YEpE3 LIBETOBHIE
(UIIBTPBL.

Pasznea 12. KBaHTOBBIE SIBJICHUS

Onwitel Pesepdopna m mnaHerapHas wmojnenb atoma. Mogens aroma bopa.
Hcnyckanue u normouieHue cgera atomoM. KBaHTel. JInHenyaTbie ClIeKTphI.

PannoaktuBHOCTE. Anb(a-, 6eTa- u ramma-u3nydenus. CTpoeHre aTOMHOTO Sapa.
Hyknonnas monens aromHoro sapa. M3oronsl. PaguoaktuBHbie npeBpaiieHus. [lepuon
MoJIypacnaza aTOMHBIX sJIED.

Anepubie peakuu. 3aKOHbI COXPAHEHUS 3apsiI0OBOTO M MacCOBOTO YUCE. DHEPrusi
CBA3M aTOMHBIX sijiep. CBsI3b Macchl W 3HEPruu. Peakuuu cUHTE3a W JIEJEHUs SIEp.
Hctounnku sHeprun CoiHIa U 3BE3I.

Anepnas osHepreruka. JIeMCTBUS pPagMOAKTUBHBIX M3JIYyYEHUW HA JKHUBBIC
OpraHU3MBl.

Jlemoncmpayuu
CnekTpbl U31y4EeHUS U MOTJIOIIECHUS.
CnekTpbl pa3IM4HbIX Ta30B.
CnekTp Bozopoaa.
Hab6mronenue TpekoB B kamepe Busbcona.
Pabora cuéturika HOHU3UPYIOUTUX U3TYy4CHU.
Perucrpanus nznydeHus: npupoIHbIX MUHEPAIOB U MTPOAYKTOB.

Jlabopamopuvie pabomul u onvimol
HabGmronenue CriionHbIX U TMHEHYAThIX CIIEKTPOB U3TyUCHUSI.
HccnenoBanne TPEKOB: H3MEPEHHE SHEPTHUH YACTHIIBI IT0 TOPMO3HOMY ITYTH
(o dotorpadusim).
W3mepenune paanoakTUBHOTO (hOoHA.

IToBTOPHUTEIBLHO-00001IAO U MOTYJIb

[ToBTOpUTETHLHO-0000MIAIONTUH MOYIb TPEAHA3HAYCH I CHCTEMATH3aIllud U
00001IIeHNs TPEIMETHOTO COAEPKAHUS U ONbITa JACSITEIbHOCTH, NPUOOPETEHHOTO
Opy HW3Yy4YEHUU BCEro Kypca (U3MKHA, a Takke I MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMeHY 1Mo (pU3MKe I 00y4aromuXxcsl, BRBIOPABIIUX 3TOT YUCOHBIM
peaMET.

[Ipn wu3ydyeHWM JOaHHOTO MOIYJS PEATU3YIOTCS M CHUCTEMATU3UPYIOTCS BUJIBI
NeSTeTbHOCTHA, HAa OCHOBE KOTOPBIX OOECIEeYMBACTCS JAOCTHMIKEHHUE TMPEIMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX pE3yJIbTaTOB oOydeHus, dbopmupyercs
€CTECTBEHHO-HAy4YHass TpPaMOTHOCTh: OCBOCHHUE HAy4YHBIX METOAOB HCCIEIOBaHUs
SIBIICHUW MPUPOJIBI U TEXHUKHU, OBJIAJICHUE YMEHUSMU OOBSCHATH (PU3NUYECKUE SIBJICHUS,

15



denepanbHas padouas nporpamma | @usmuka. 7-9 kimaccel (0a30BbI YPOBEHB)

IIPUMEHSIS TIOJIYYEHHBIE 3HAHMS, pEIIaTh 3aJadd, B TOM YHUCJIE KAaYECTBEHHBIE H
DKCIIEPUMEHTAJIbHBIE.

[IpyHIMTIHATBHO IESITEILHOCTHBIA XapaKkTeP JAHHOTO pa3jiesia pealin3yeTcs 3a CUET
TOT'0, YTO OOYYaIOUIUECS BBITOJIHAIOT 3a/1aHuUs1, B KOTOPBIX UM IPEIaracTcs:

Ha OCHOBE MOJY4YEHHBIX 3HAHUI pacrno3HaBaTh U HAyYHO OOBACHATH (PU3UUECKHE
SIBJICHUS B OKPY>KalOLIEeH PUPOE U ITOBCEIHEBHON KU3HH;

UCIIOJIb30BaTh HAYYHbIE METOABI UCCIEIOBAHUS (PU3NYECKUX SIBICHU, B TOM YUCIIE
JUIS1 TPOBEPKU TUITOTE3 U MOJYYECHHS] TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh HAy4YHbIE OCHOBBI HauOoJiee BaXXHBIX JOCTHIKEHHMH COBPEMEHHBIX
TE€XHOJIOTUM, HalpUMEp, MNPAKTUYECKOIO0 MCHOJB30BAHUS PA3JIMYHBIX HMCTOYHHKOB
DHEPIMM Ha OCHOBE 3aKOHA MPEBPAIICHUS M COXPAHECHHS BCEX HM3BECTHBIX BHUIOB
DHEPIUN.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU A

N3ydyenue (QuU3MKM Ha ypOBHE OCHOBHOIO OOIIEro 0Opa3oBaHHUs HAMPABIEHO
Ha JOCTM)KCHHE IMYHOCTHBIX, METalpPEeIMETHBIX W MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATBI

B pesynpraTte m3ydenus (U3MKU Ha YpOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMS
y o0y4arorierocst 0ymayT chopMHUPOBAHBI CICTYIONINE THIYHOCTHBIC PE3YyJIbTAThI B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS

NPOSIBJICHHE MHTEpPECca K UCTOPHUU U COBPEMEHHOMY COCTOSHHUIO POCCHHCKOMN
(bu3uYeCKON HAYKH;

IIEHHOCTHOE OTHOIIICHHUE K JTOCTIKCHUSIM POCCHUCKUX YIEHBIX-(DU3UKOB;

2) rpa:KJaHCKOr0 M {yXOBHO-HPABCTBEHHOI' 0 BOCITUTAHMA:

TOTOBHOCTh K AaKTUBHOMY YYacTHUIO B OOCYKIEHHHM OOIIECTBEHHO-3HAYMMBIX
U OTUYECKUX NPOOJIEM, CBSI3aHHBIX C NPAKTUYECKUM MPUMEHEHUEM JIOCTHUKEHUN
busuky;

OCO3HAHHME BaXKHOCTH MOPAIbHO-3TUYECKUX IMPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3CTeTHYECKOr 0 BOCIIUTAHMA:
BOCIIPHATHE OCTETHMYECKMX KAUeCTB (PM3MYECKOM HAayKu: €€ TrapMOHHYHOIO
IIOCTPOEHHSI, CTPOrOCTH, TOYHOCTH, JIAKOHHYHOCTH;

4) HeHHOCTH HAYYHOT 0 TIO3HAHUSI:

OCO3HAHUE IIEHHOCTH (PU3NYECKOM HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HaHUs
MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTMHN, BAXKHEUIIIEH COCTABIISIOIIEH KYJIbTYPBI,

pa3BUTHE HAy4YHOM JIFOOO3HATENBHOCTH, MHTEpEca K HUCCIEA0BATEIbCKOU
NEATEIIbHOCTY;

5) hpopMupoBaHus KyJIbTYPhI 310POBbs M SMOIMOHAIBLHOT0 0JIATOMOTYYHSI:
OCO3HAaHUE IIEHHOCTH Oe3omacHOoro obOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BAXKHOCTH MPaBUJ 0€30MACHOIO IMOBEJECHUS HAa TPAHCIOPTE,
Ha JIOporax, ¢ 3JIEKTPUYECKUM U TETJIOBBIM 000PY0BAaHUEM B JJOMAIIIHUX YCJIOBUSX;
chopMUpPOBaHHOCTh HaBbIKa pedEeKCUU, MPU3HAHUE CBOETO IpaBa Ha OIIMOKY U
TaKOr'o K€ MpaBa y IPyroro 4eyioBeKa;

6) TPy/10BOr0 BOCIMTAHUSI:

AKTUBHOE Yy4YacTWE€ B PEIIEHUUM NPaKTHUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTebHOM OpraHu3aluy, ropoaa, Kpas) TEXHOJOTMYECKOW U COLUATbHOU
HaIPaBJICHHOCTU, TPEOYIOIIUX B TOM YHUCJE U PU3HMUECKUX 3HAHU;

MHTEPEC K MPAKTUYECKOMY N3YUEHUIO TTpodeccHii, CBI3aHHbBIX C (DU3UKOM;
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7) 3K0JI0rM4eCKOr0 BOCITUTAHUS:

OpUEHTalUsl Ha MPUMEHEHHE (PU3NYECKUX 3HAHWW JJIS pelleHus 3a/1ad B 00JacTu
OKPYKAIOIIEN CPEIbl, INIAHUPOBAHUS ITOCTYIKOB U OLIEHKU UX BO3MOYKHBIX TIOCIJIEICTBHM
IUIsL OKPY’KAIOLIEN Cpelbl;

OCO3HaHHUE II100aIbHOr0 XapaKkTepa SKOJOTHYECKUX MPOOJIeM U TyTel UX peleHus;

8) amanTanuy K M3MEHSIOLIIUMCS YCJIOBUSIM COIMAJILHOW ¥ IPUPOIHOM Cpebl:

NOTPEOHOCTh BO B3aUMOJCHCTBUU TIPU BBIMOJHEHUU HCCIEIOBAHUN W MPOEKTOB
(bu3nUecKol HAMPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTUX;

MOBBIIIIEHUE YPOBHS CBOCH KOMIETEHTHOCTU Yepe3 MPAKTUUYECKYIO JESTEIbHOCTS;

noTpeOHOCTh B POPMUPOBAHUHN HOBBIX 3HAHUI, B TOM YuCie (GOpMYIHPOBATH UIEH,
MIOHSTHS, TUTIOTE3HI O PU3NIECKUX OOBEKTAX U SIBICHUSIX;

OCOo3HaHue AePUIMTOB COOCTBEHHBIX 3HAHWH M KOMIIETEHTHOCTEH B o01acTu
busuKy;

TUTAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETCHUU HOBBIX (U3MUECKUX 3HAHUM;

CTpeMJICHHE aHAJIM3UPOBATh M BBISIBISITH B3AUMOCBS3HU MTPUPOJILI, OOIIIECTBA U
YKOHOMUKH, B TOM YHCJIE C UCTIOIh30BAHHEM (PU3NICCKUX 3HAHUH;

OIICHKA CBOMX JIEUCTBUM C YUETOM BIMSHUS Ha OKPYXKAIOIIYIO CPENY, BO3MOXKHBIX
rJ1I00aJTbHBIX MMOCJIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynbraTe 0CBOCHHS MporpamMmbl M0 (U3UKE HA YPOBHE OCHOBHOI'O OOIIEIo
oOpa3oBanusi y  oOydvaromerocss  OynyT  chOpPMHpPOBAaHBI  METaIllpeIMETHbBIC
pe3yJbTaThl, BKJIIOYAIOIINE TI03HABATEIbHBIC YHUBEPCAIbHBIC YYEeOHBIC JCHCTBUSA,
KOMMYHUKATHBHBIC YHHBEPCAIbHbBIC YICOHBIC NCHCTBHSI, PETYISATHBHBIC YHUBEPCATbHBIC
y4eOHBIC 1N CTBHUS.

Ilo3HaBaTebHbIC YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUA
ba3oBrble jiornyeckue 1eicTBUA:

BBISIBIISAITh M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB (SIBJICHUN);

yCTaHaBJIMBaTh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIMN, OCHOBAHUS
TU1s 000OIIECHUS ¥ CPAaBHEHHS;

BBISIBJISITh 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B pacCMaTpUBAEMbIX (pakTax, JAHHBIX
¥ HaOJIOACHUSIX, OTHOCSIIIUXCS K (PU3NYECKUM SIBIICHHSIM;

BBISIBJIATh TPUUMHHO-CIICJICTBEHHBIE CBSI3U NIPU U3YYEHUU (PU3NYECKUX SBICHUM U
IPOIIECCOB, JeNaTh BBIBOJABI C WCIHOJIB30BAaHHUEM JCAYKTHBHBIX W HWHIYKTHBHBIX
YMO3aKIIFOUEHUH, BBIIBUTATh TUTIOTE3bI O B3AUMOCBSI3IX (DM3NUYECKUX BEIIHMUNH,;

CaMOCTOSITEJILHO BBIOMpaTh CHOCOO peleHuss y4eOHOM (u3MvecKkor 3amadu
(cpaBHEHHE HECKOJIBKUX BApUAHTOB PEIICHHUs, BEIOOp Hanbosee MOAXOIAIIETO C YIETOM
CaMOCTOSITETILHO BBIJICTICHHBIX KPUTEPHEB).
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Bba3oBble ucciienoBarebLCcKe 1eMCTBUA.

UCIIONb30BaTh  BOMNPOCHI KAk MCCIENOBATEIbCKUM HWHCTPYMEHT I[IO3HAHUS;

IPOBOJUTh IO CaMOCTOSITEIbHO COCTABJIECHHOMY IUIAHY OIBIT, HECIOKHbBIN
bu3MYECKU  AKCIEPUMEHT, HEOOJbIIOe HCCieNoBaHUEe (DU3UYECKOrO  SIBJICHUS,

OLICHUBATh HA IPUMEHUMOCTh U IOCTOBEPHOCTh MH(OPMAIIHIO, TTOTYYEHHYIO B X0O/1€
UCCIIEA0BAHUS WM SKCIEPUMEHTA;

CaMOCTOSITEIbHO (OpMyNIHpoBaTh OOOOIIEHUSI W BBIBOJBI IO pe3yjbTaTaMm
MPOBEIEHHOTO HAOIIIOICHHUSI, OTIBITA, UCCIIEIOBAHMUS;

IPOrHO3UPOBATh BO3MOXKHOE NalbHEHIee pa3BUTHE (U3UYECKUX IPOIIECCOB,
a TakKe BBIABUTATh TNPEANONOKEHUS 00 WX Pa3BUTHM B HOBBIX YCIOBUAX U
KOHTEKCTax.

Pabora ¢ nungopmanmeii:

IIPUMEHATh  PA3JIMYHBICE METOJBI, HWHCTPYMEHTBI M 3alpoChl NPHU ITOMCKE
U oTOOpe MHGpOpPMAIMK WM JAaHHBIX C YUETOM MpPEIJIOKEHHON yueOHOU (U3UUYECKOM
3a/1a4u;

aHaJIM3UPOBATh, CHUCTEMATU3UPOBATh U  HMHTEPIPETHUPOBATH  HH(OPMALUIO
pa3nUYHBIX BUAOB U (OPM IPEICTABICHUS;

CaMOCTOATENILHO BbIOUpAaTh ONTHUMANIbHYIO (POpMY IpeACcTaBlieHUsT HH(OpMaALUU U
WJUIFOCTPUPOBATh pEIIaeMble 3aJauyd HECIOKHBIMU CXEMaMH, JHarpaMMamu, WHOU
rpaukoi U X KOMOMHAIIUSIMU.

KoMMyHuKaTHBHBIC YHHBEpPCaJbHbIe Y4eOHbIE JeiCTBHS:

B XO0JI¢ OOCYXKIeHUs y4eOHOro Marepuaya, pe3yJbTaToB JabopaTOpHBIX pabOT
U TIPOEKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEeMbl M BBICKA3bIBAThH
WJeu, HalleJICHHbIC Ha pEIIeHWEe 3aJaud ¥ TOAJEpKaHHe OJarokenareabHOCTH
OOIIIEHUS;

COIOCTABIISITh CBOM CY)XIECHHUS C CYXICHHSIMH JPYTUX YYaCTHHKOB JHAaJiora,
OOHaApYKMBATh Pa3IMUME U CXOJICTBO IMO3UIINIA;

BBIPA)KaTh CBOIO TOYKY 3pEHUS B YCTHBIX M TUChbMEHHBIX TEKCTAX;

NyOJIMYHO TIPENICTABISTh PE3YJbTAaThl BBITIOJHEHHOTO (U3MUYECKOTO OIbITa
(9KCTIEpUMEHTA, HCCIICIOBAHMSI, IIPOCKTA).

MIOHMMATh ¥ MCII0JIb30BaTh IPEUMYIIECTBA KOMAHTHOW W WHANBUIYaIbHOU pabOTHI
IIPU pEIICHUH KOHKPETHOHN (hU3UYECKOM MpoOIeMBbl;

MIPUHUMATh ITIEIM COBMECTHOU MACSITEIILHOCTH, OPTraHW30BBIBATh NEUCTBHS IO €€
JOCTIDKCHUIO: PACTIPEACIIATh POJIM, 00CYXAaTh MPOIECCHI U PE3ylIbTaThl COBMECTH OM
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

BBITIOJTHATH CBOIO YacTh pabOTHI, TOCTUTAs Ka4eCTBEHHOTO PE3yJIbTaTa Mo CBOEMY
HAIPABJICHUIO U KOOPJIWHUPYS CBOU JEHCTBUS C APYTUMH WICHAMU KOMAaH]IbI;

OIICHMBATh KadeCTBO CBOEro BKJIaJAa B OOMMA TPOAYKT TIO KPUTEPHUSM,
CaMOCTOSITEIHLHO C(HOPMYIMPOBAHHBIM y4aCTHUKAMHU B3aUMO/ICHCTBHS.
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PerynsitTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIEe eHCTBUA
Camoopranmzanmsi:

BBISIBIISAITh MPOOJIEMBl B JKU3HEHHBIX M Y4YEOHBIX CHUTyalusiX, TpeOyrolux
JUIA peleHus: (pU3NYecKux 3HaHU;

OpPUEHTUPOBATHCS B PA3IMYHBIX MTOAXO0/aX MPUHATHS PEIICHUN (MHAUBUAYAIbHOE,
MPUHATUE PEUIEHUS B TPYIIE, IPUHATHE PELICHUI TPYNIoN);

CaMOCTOATENILHO COCTABJIATh AJTOPUTM pEIIeHUs (PU3NYECKON 3a/layd WK IJIaHa
UCCIIEIOBaHUS C YYETOM MMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpPOBaTh MpeJiaraéMble BApUAHThI PEILCHUI;

JieNnath BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE.

CaMOKOHTP0/1b, IMOIIHOHAJIbHbBII HHTEJVIEKT:

J1aBaTh aJICKBATHYIO OLIEHKY CUTYallMU U IIPeAJIaraTh IjiaH €€ U3MEHEHUS;

OOBSCHATh NMPUYMHBI JOCTHXKEHUS (HEIOCTUKEHHS) PE3ylbTaTOB JIEATEIbHOCTH,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBbI B JEATEIBHOCTh (B TOM YMCIE B XOJ BBIIOJIHEHUS
¢u3nyecKoro WCCIENOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATENBCTB,
W3MEHUBIIUXCSA CUTYallMi, YCTAaHOBJIEHHBIX OIMIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUAM.

CTaBUTh ce0s HAa MECTO APYroro 4ejaoBeKa B XOJ€ Clopa WO  JIUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMAaTb MOTUBBI, HAMEPEHUS U JIOTHKY IPYTOro.

OpU3HaBaTh CBOE MPAaBO HA OWIMOKY MpU peleHWH (PU3NYECKHX 3a7ad Wid
B YTBEPXKICHHUSIX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYTOro.

NHNPEAMETHBIE PE3YJIBTATBI

K koHiy oOydeHuss B 7/ Kjacce MpeaMETHBIE PE3yJbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUN:

WCIIOJIb30BaTh TOHATHS: (U3NUECKHE W XUMHUYECKHE SBICHUS, HAOII0IeHNE,
OKCIIEPUMEHT, MOJIEJb, TUIIOTE3a, CAWHUIIBI (U3MUYECKUX BEITUYMH, aTOM, MOJEKYIa,
arperatHble COCTOSIHMSI BellecTBa (TBEPHOE, JKUJIKOE, ra3000pa3HOE), MEXaHHYECKOe
NBUOKEHUWE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  MpPSAMOJIMHEWHOE),  TpaeKTopus,
paBHOAEWCTBYIOIIAs cuJl, Jedopmanus (ympyras, IUIacTHUEcKasi), HEBECOMOCTD,
COOOIIIAOIINUECS COCY/IbI;

paznuuath sBieHUs (nuddy3us, TEMIOBOE JBH)KCHUE YaCTUIl BEIECTBa,
paBHOMEpHOE JIBUKEHUE, HEPABHOMEPHOE ABWIXKEHHUE, UHEPLMS, B3aUMOJICUCTBUE Tel,
paBHOBECHE TBEPIBIX TEJI C 3aKPEIUIEHHOM OCBhIO BpallleHHs, Iepeaada J1aBJICHUS
TBEPABIMU TEJaMU, XUIKOCTAMHU M razamu, aTMochepHOe MaBJICHHUE, TUIaBaHUE Te,
MPEBpAICHNUS MEXaHUYECKOW SHEPruH) MO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB H
Ha OCHOBE OTBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (PU3UYECKUX SBJICHUM B OKpYXKaroleMm
MHPE, B TOM YUCIIC PU3NUICCKUE SIBICHHSI B IPUPOJIE: MPUMEPHI IBUKCHUS C PA3IMIHBIMU
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CKOPOCTSIMA B JKMBOW M HEKHWBOW NPUPOAE, NCHUCTBUE CUJIBI TPEHUS B INPUPOIE U
TEXHUKE, BIMSHUE aTMOC(EpHOro JaBJICHHS Ha >KMBOM OpraHu3M, IUIaBaHUE pbIO,
phluard B TeJE€ YeIOBEKa, MPU STOM NEPEeBOJUTH MPAKTUYECKYIO 3a7auy B Y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (TPU3HAKH) (PU3UYECKUX SIBIICHUN;

OMKUCHIBATh M3YYEHHBIE CBOMCTBA TeN U (PU3MUECKUE SBICHHS, HCIOIb3YS
¢dbu3uYeckre BEJIMYMHBI (Macca, 00bEM, IOTHOCTh BEIIECTBA, BPEMS, MyTh, CKOPOCTb,
CpEeIHsIsl CKOPOCTh, CUJIA YIIPYTOCTH, CHJIA TSXKECTH, BEC Te€Jla, CUJia TPEHHUS, JaBICHUE
(TBEépmoro Tena, >KUAKOCTH, Ta3a), BBITAIKWBAIOIIAs CHJIA, MeXaHuW4eckas paloTa,
MOIIIHOCTh, TUIEYO CHJIB, MOMEHT CHJIbI, KO3(PGUIIMEHT TIO0JIC3HOTO JIeHCTBUS
MEXaHMU3MOB, KMHETUYECKas W MOTEHIMalbHAs SHEPrus), OpH ONUCAHUM MPABUIHHO
TPaKTOBATh (PM3MUECKUI CMBICT MCTIOIb3YEMbIX BEIMUYHUH, UX O003HAUYCHUS U IUHUIIBI
bU3NUEeCKX BEJWYMH, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTMMHU BEIUYMHAMH, CTPOUTH TI'paQUKA H3YYEHHBIX 3aBHCHUMOCTEH
(bu3MYECKUX BETUYHH;

XapaKkTepu30BaTh CBOMCTBa Tel, (hU3MYECKUE SIBJICHUS W IPOLECCHI, HUCIONb3Ys
MpaBWiIa CIOXKEHUsI cuil (BIOJIb OJHOW MpsiMoil), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumesa, TpaBuiIo paBHOBECHUs pbiyara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH
COXpPaHEHUSI MEXaHUUYECKOW HSHEpPruu, Mpu 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA W 3aMKUCBIBaTh €r0 MaTEMaTUUECKOE BBIPAKECHUE;

OOBSCHATh (PUBMUECKUE SIBJICHUS, IMPOIECChl U CBOWCTBA TEl, B TOM 4YHUCIE U
B KOHTEKCTE CHUTYyalluli MOpPaKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa:  BBISBIATH
MPUYUHHO-CIICJICTBEHHBIE CBSI3M, CTPOUTH OOBsICHEHHME U3 1-2 JorMueckux MIaroB
C omopoit Ha 1-2 U3ydEeHHBIX CBOMCTBA (DU3MUECKUX SBICHUM, (PU3HMUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pematb pacu€THble 3anayn B 1-2 nelCTBUS, MCIHOJIb3YS 3aKOHBI U (OPMYIIHI,
CBs3BIBAIOIINE (PU3UYECKHUE BEJTMYMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 3a]]a4H 3allUChIBATh
KpaTKoe YCJIOBHE, TOJCTaBJIATh (U3UYECKHE BETUYUHBI B (OPMYJIBI U MPOBOAUTH
pacu€Tbl, HAXOAUTh CIPABOYHBIE JaHHBIEC, HEOOXOAUMBIE AJIs PEILIEHUs 3a]1a4, OLIEHUBATh
PEATMCTUYHOCTD MOIYYEHHON (PU3NYECKON BEINYUHBL;

pacmo3HaBaTh MPOOJEMbI, KOTOPHIE MOXKHO DPEIIUTh MPU MOMOIIH (HU3HIECKUX
METOJIOB, B OINWCAHUW MCCICIOBAHUS BBIICIATH IPOBEPSIEMOE MPEANOTOKECHHUE
(rumotesy), pa3iuyaTh U UHTEPIPETUPOBATH MOJYUYEHHBIN pe3yIbTaT, HAXOIUTh OIIMOKH
B XO/I€ OMBITA, JI€JIaTh BBIBOJBI 10 €r0 PE3yJIbTaTaM;

MIPOBOJAUTH OMBITHI MO HAOIIOIEHUIO (PU3UYECKUX SBICHUN WM (PU3UUECKUX
CBOMCTB TeJ: POPMYIIUPOBAThH MPOBEPSIEMbBIC TPEANOIOKEHUS, COOUPATh YCTAaHOBKY
13 MPEIJIOKEHHOT0 000pYyI0BaHUs, 3alIMChIBATh XO/1 OMbITa U (DOPMYIHPOBATH BHIBOIHI,

BBITIOJIHSITh MPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, MACChI Tejia, 00bEMa, CUJITBI
U TeMIepaTypbl ¢ MCIOJb30BAHUEM AHAJIOTOBBIX M HUQPPOBBIX MPUOOPOB, 3aNUCHIBATH
MOKa3aHUs MPUOOPOB ¢ YIETOM 3aJJaHHON a0CONIOTHOM IMOTPEITHOCTH U3MEPEHUIH;

IIPOBOJINTH UCCJIEIOBAHUE 3aBUCHMOCTU OJTHOM (PH3UYECKOM BETUYMHBI OT APYrou
C UCTIOJIb30BaHUEM MPSMBIX U3MEPEHUM (3aBUCUMOCTHU ITyTH PaBHOMEPHO JABHIKYIIIETOCS
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TeJla OT BPEMEHM JIBUKCHHS Teja, CHJIbI TPEHHS CKOJBXKEHHUS OT Beca TeJla, KauecTBa
00pabOTKH TOBEPXHOCTEM Tl U HE3aBUCUMOCTH CHJIBI TPEHHsS] OT IUIOIIAIU
CONPUKOCHOBEHUS TEJN, CUJIbI YIPYTOCTHU OT YAJIMHEHUS MPYXKHUHbBI, BBITAIKUBAIOIIEH
CIWIIBI OT 00bEéMa TOTPY)KEHHOM YacTW Tella W OT IUIOTHOCTH JKUJKOCTH, €€
HE3aBUCHUMOCTHU OT IUIOTHOCTH TeJia, OT MIYyOMHBI, Ha KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUN
MJIaBaHUsl TEJ, YCIOBUM paBHOBECHS pbluara U OJIOKOB, Y4aCTBOBaTh B IJIAHUPOBAHUU
y4eOHOI'0 HCCIICIOBaHMS, COOUpPATh YCTAHOBKY M BBINOJHATh HU3MEPEHUS, CIEIys
NPEeIJIOKEHHOMY  TIaHy, (UKCUPOBATh PE3yJbTaThl IOJIYYEHHOM 3aBUCHUMOCTHU
bu3MUeCKNX BEJIWYHMH B BHUJIC TIPEIJIOKEHHBIX TaOmMIl U TpaduKoB, AENaTh BBIBOJBI
0 pe3yJIbTaTaM UCCIEAOBaHUS;

IPOBOJINTh KOCBEHHBIC M3MEPEHHS (PU3NYECKUX BEIWYWH (TUIOTHOCTH BEIIECTBA
KUJIKOCTH M TBEPAOrO TeElla, CUJIAa TPEHUS CKOJBXEHHUS, [IaBICHHE BO3AyXa,
BBITAJIKMBAIOIIAs CUJIA, ACHCTBYIONIAsl HA OTPYKEHHOE B AKHUIKOCTh TeN0, KOADPUITMEHT
MOJIE3HOr0 ACHCTBUS MPOCTHIX MEXAHU3MOB), CIIEYS MPEIIOKEHHON MHCTPYKIMH: TPU
BBITIOJTHEHUU HM3MEPEHUN CcOOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYMCISATH
3HAYCHUE MCKOMOM BEJIMYUHBI;

coOMIOfaTh TMpaBW/ia TEXHUKU OE30MAaCHOCTH MpU pPadoTe ¢ JIabopaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIMIBLI JIEUCTBUS MPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAONIUECS COCYAbl, OAPOMETp, phluar, MOJABUKHBIA U
HETIOBMKHBIN OJIOK, HAKJIOHHAS TJIOCKOCTH;

XapaKTepU30BaTh MPUHIMILI JACHCTBUS U3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOMl HAa WX OnucaHus (B TOM YHUCIE: MNOAUIMIHUKH, YCTPOHCTBO
BOJIONIPOBOJIA, THAPABIMYECKUN MPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC,
apeoMeTp), MCIOIb3Ys 3HAHHMS O CBOWCTBAX (PU3MYECKUX SIBICHUM M HEOOXOIUMBIC
bu3nuecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

IPUBOJUTh TPUMEPHl (HAXOAUTh WH(OOPMAIMIO O MpUMEpax) MPAKTUIECKOTO
WCIIOJIb30BaHUSl (PU3WYECKMX 3HAHWW B TMOBCEAHEBHOW KHU3HHM JUIsl OOECIICUCHUS
Oe3omacHoCcTH TMpu oOpalieHuu ¢ OpudopaMu U TEXHUYECKHUMHU YCTPOMCTBaMHU,
COXPAHEHHMSI 370POBbS U COOJIIOIEHUSI HOPM SKOJIOTHYECKOTO MOBEICHUSI B OKPYXKaIOIEH
cpene;

OCYIIECTBIIATh OTOOP HMCTOYHWUKOB WHpopManuu B VHTEpHETE B COOTBETCTBHUH
C 3aJJaHHBIM TTOUCKOBBIM 3aMPOCOM, Ha OCHOBE UMEIOLIUXCSl 3HAHUM U TyTEM CpaBHEHUS
Pa3IUYHBIX UCTOYHUKOB BBIACISITE UH(POPMAIIUIO, KOTOpast SIBJISIETCS MPOTUBOPEUUBON
WJIM MOXKET OBITh HEJOCTOBEPHOIA;

UCIOJIb30BaTh TMPU  BBIIOJIHEHUM YYE€OHBIX 3aJaHUM  HAYYHO-TIOMYJISIPHYIO
TUTEepaTypy (U3HUECKOTO COJEpP)KaHMsI, CIPABOYHBICE MaTepualbl, PECYpPChl CETU
Wutepuer, BrnageTh nOpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3zoBaHUs
nH(pOpMaIIMH U3 OJHON 3HAKOBON CHCTEMBI B JIPYT'YIO;

co3/1aBaTh COOCTBEHHBIC KpAaTKHWE MUCbMEHHBIE M YCTHBIE COOOIIECHUS Ha OCHOBE
2—3 UCTOYHHMKOB HH(pOpMaIuu GU3NIECKOTO COACPKAHUS, B TOM YUCIIE MyOJIUIHO
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JienaTh KpaTKHe COOOLIeHHs O pe3ysbTaTax IMPOEKTOB WM Y4E€OHBIX HCCIIEIOBaHUH,
IIPU 3TOM TPaMOTHO MCIOJIb30BaTh M3YUYEHHBI MOHATUHHBIN anmapar Kypca (U3UKH,
COIPOBOXIATh BBICTYIIJICHUE IIPE3CHTALINEM;

IIPY BBIIIOJIHEHUH YYEOHBIX MPOEKTOB U MCCIIEIOBAaHUN pacipeaessTh 00s13aHHOCTH
B IPYIIIIE B COOTBETCTBHUM C ITOCTABIICHHBIMU 33J]a4aMH, CJIEAUTH 3a BBIIIOJIHEHUEM IIJIaHa
NCHCTBUM, a/leKBaTHO OLEHUBaThb COOCTBEHHBIM BKJIAJ B JE€ATEIbHOCTb TPYIIIBL,
BBICTPaMBATh KOMMYHUKATUBHOE B3aUMOJEHCTBHE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoniy obyuenus B 8 Kijacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y O0YyUAIOIIUXCS YMEHUIN:

UCMOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYII, TETJIOBOE ABUKEHHE aTOMOB U

MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAJUIMYECKUE U aMOp(HBIE Tena,
HACBIIICHHBIA ¥ HEHACBHIILIEHHBINA Map, BIAKHOCTb BO3yXa, TEMIIEpaTypa, BHYTPEHHSSA
DHEPIUs, TEIIOBOW JBUTATEIb, DJIEMEHTAPHBIN JIEKTPUYECKUN 3apsl, JIEKTPUYECKOE
10JI€, TPOBOAHUKY U TUAJIEKTPUKHU, TOCTOSIHHBIN JIEKTPUUECKUM TOK, MAarHUTHOE I10JIE;

paznuyaTth sIBICHUs (TEIIOBOE PACHIMPEHUE U CKAaThe, TeIIonepeaaya, TemIoBoe
paBHOBECHE, CMadyMBaHWE, KalWULIPHBIC SBICHUS, WCIApEeHUEe, KOHJIEHCAIHs,
IUIaBJICHUE, KPUCTAJUIM3aLIHs (oTBEpAEBaHUE), KUIIEHUE, TeruIonepeaaya

(TeTI0POBOAHOCTh, KOHBEKIIUS, U3TYyICHHE), HIEKTPU3AIUS TEI, B3aUMOCHCTBHE

3apsiIoB, JEHCTBHS JIEKTPHYECKOrO TOKA, KOPOTKOE 3aMbIKaHWE, B3aUMOACHCTBHE
MarHuToB, JEHCTBME MAarHUTHOrO MOJS Ha MPOBOAHHUK C TOKOM, 3JEKTPOMAarHUTHAas
WHAYKIMS) TI0 OINHCAaHUI0 WX XapaKTepPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX TaHHOE (PU3UYECKOE SBIICHUE;

pacro3HaBaTh NPOSBIECHUE H3YYEHHBIX (PU3MUECKHX SIBJICHUN B OKpYXarollem
MHUpE, B TOM 4YHuClie (pU3MUECKHUE SBICHUS B MPHUPOJEC: MOBEPXHOCTHOE HATSKCHHE H
KallWUIpHBIE SIBJICHUST B TPUPOJE, KpHUCTALUIbl B mpupoae, usnydenue CoiHia,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHME pOCHI, TyMaHa, MHEs, CHeEra,
AJIEKTPUUECKUE SIBJICHUS B aTMOC(EpE, IIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nojie 3emMid, Ipeid MmoI0CoB, pOJIb MAarHUTHOTO TMOJIS IS )KU3HU Ha 3emile, MOJSIPHOe
CUsIHME, TpPU OSTOM TEPEBOJIUTH MPAKTUUYECKYI0 3ajadyy B Y4eOHYIO, BBIACIATH
CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBICHUN;

ONKCHIBATh HW3YYEHHBIE CBOMCTBA Tel M (UBUYECKUE SIBICHUS, HCIOIb3YS
¢usnyeckue BETMYUHBI (TemrepaTypa, BHYTPEHHSS JHEPrusi, KOJIWYECTBO TEILIOTHI,
yaeabHasl TEIIOEMKOCTh BEIIECTBA, YAEJbHAs TEIJIOTA IUIAaBJICHUS, yJElIbHAs TEIJIOTa
napooOpa3oBaHus, yAENbHAs TEIJIOTa CrOpPaHMs TOIUIMBA, KOA(P(GUIIMEHT IMOJIE3HOTO
JICHCTBHSI TETUIOBOW MAIIIWHBI, OTHOCHUTEIbHAsI BIAKHOCTh BO3yXa, JJIEKTPUUYECCKHIA
3apsizl, cuja TOKa, SJIEKTPUUYECKOE HaIlPSHKEHUE, COTPOTUBIICHUE POBOJHUKA, YIEIbHOE
COIMPOTHUBJICHUE BEIIECTBA, pab0Ta M MOIIHOCTh AJIEKTPHUYECKOT0 TOKA), IPU ONMHUCAHUHU
MPaBUILHO TPAKTOBATh (PU3WYECKUN CMBICT HCTOIB3YEMBIX BEJIUYUH, 00O3HAYCHHS U
eIMHULBl (PU3MYECKHX BEJIMYMH, HAaXOAUTh (OPMYJbI, CBS3bIBAIOIIME JaHHYIO
GU3NYECKYI0 BETMYMHY C JAPYTMMH BEIWYUHAMH, CTPOUTH TpadUKH H3YYEHHBIX
3aBUCUMOCTEN (PM3MUECKUX BEIUYHWH;
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XapaKkTepu30BaTh CBOMCTBAa TeJl, (PU3MYECKUE SIBICHUS M IPOLECCHI, HUCIONb3Ys
OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOCHHUS BEIIECTBA,
IPUHLIKII CYTIEPIO3UINH T0JIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpAaHEHHUS 3apsia,
3akoH OMa s ydacTka 1enu, 3akoH Jxoyns—JIeHnma, 3aKOH COXpaHEHHUs HEpPruu,
IIPY ATOM JIaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3alIUCHIBATh €0 MaTEMaTUYECKOE

BBIPA)KECHUE;
OOBSACHATHh (PU3MYECKHE MPOLECCHl U CBOMCTBA TEl, B TOM YUCIE U B KOHTEKCTE
CUTyallud  MPAaKTUKO-OPUEHTHUPOBAHHOTO  XapakKTepa:  BBIABIATH  MPUYUHHO-

CJICJICTBCHHBIE CBS3HU, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX IIaroB ¢ onopoit Ha 1-2
U3YUYEHHBIX  CBOMCTBa  (pU3MUECKMX  SIBICHMM, (U3MUECKUX  3aKOHOB  WJIH
3aKOHOMEPHOCTEM;

pemiath pacu€THble 3a1aud B 2—3 JEWCTBUSA, MCIONB3YS 3aKOHBI U (POPMYIIHI,
CBSI3bIBAIONINE (PU3NUECKHIE BEJIMUYMHBI: HA OCHOBE aHaJIN3a YCJIOBUS 3314l 3alUChIBATh
KpaTKOE€ YCJIOBHE, BBISBJISATH HEIOCTAaTOK JAHHBIX JJIsi pelIeHus 3a7aud, BbIOMpaTh
3aKOHBI U (hOPMYJIbl, HEOOXOIUMBIE IS €€ PEIICHUs], TPOBOAUTH PACUEThI U CPAaBHUBATD
MOJIYY€HHOE 3HaueHue (PU3HUECKON BEJIMUMHBI C U3BECTHBIMU JIAHHBIMU;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIMTh NMPU MOMOIIM (PU3UIECKUX
METOJIOB,  HWCIONBb3Yysl  OMHCAHWE  WCCIENOBAHMs,  BBIACIATH  IPOBEPSIEMOE
MPEINONI0KEHNE, OLEHUBATh MPABUIBHOCTh TMOPSAJIKA TPOBEICHUS WCCIEIOBAHNUSA,
JIeNIaTh BBIBOJIBL;

IPOBOJIUTH OMNBITHl MO HAOMIONCHUIO (PU3NYECKUX SBICHUN WM (PU3NYECKUX
CBOMCTB TeJ (KanWUIApHbIE SIBJICHUS, 3aBUCUMOCTh JaBJICHUS BO3JyXa OT €ro o0béma,
TEeMIEPaTyphl, CKOPOCTH IMpOLIEcca OCThIBAHUS U HATPEBAHUS MPU WU3IYyYEHHH OT LIBETa
u3nyJarome  (Moryomaromei)  MOBEPXHOCTH, CKOPOCTh  HCIAPEHHUS  BOJBI
OT TEMIEpaTyphl JKUAKOCTH W TUIOMAAN €€ TOBEPXHOCTH, OJICKTPU3AIUs Tel WU
B3aMMOJICUCTBUE DJICKTPUUECKUX 3apsA0B, B3aWMOJCUCTBHE IMOCTOSHHBIX MAarHUTOB,
BU3YaIM3alisi MATHUTHBIX TIOJIEH MOCTOSIHHBIX MAarHUTOB, JACWCTBUS MAarHUTHOTO TOJIS
Ha MPOBOJHHMK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa, CBOMCTBA AJIEKTPOIBUTATEIS
MOCTOSIHHOTO TOKa): (OpMYyJIUPOBaTh TMPOBEPSEMBbIE MPEAMNOIOKEHUS, COOUpPATh
YCTAHOBKY U3 MPEJI0KEHHOTO 000PYAOBaHUs, OMUCHIBATh X0/ OMbITAa U (POPMYIUPOBATH
BBIBOJIBL;

BBIMIOJIHATh MPSMbIE H3MEPEHHs] TEMIIepaTypbl, OTHOCUTEJIbHOW BIIAXKHOCTH
BO3/lyXa, CWJIbl TOKAa, HANpPSDKEHHS C KCIOJb30BAHUEM aHAJIOrOBBIX NPUOOPOB H
JaTYUKOB (PU3NYECKUX BEJIMYUH, CPABHMBATh pPE3YyJbTaTbl H3MEPEHUNH C YYETOM
3a7JaHHOM aOCOJIFOTHOM MOTPEIIHOCTH;

MIPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3UYECKON BEIUUYUHBI OT APYrou
C HMCMOJb30BAHUEM MPSMBIX M3MEPEHUN (3aBUCUMOCTHb COMNPOTHBIIEHUS IPOBOJHUKA
OT €ro JUIMHBI, TJIOUIAAN TONEPEYHOr0 CEYSHUS U ySIbHOTO COMPOTUBIICHHUS BEIIECTBA
MIPOBOJTHUKA, CUIIBI TOKA, UAYIIETO Yepe3 MPOBOJAHMK, OT HAMpsIKEHUS HAa TIPOBOIHUKE,
UCCIIEZIOBAHNE IIOCIEAO0BATEIbHOIO U MapaJIeIbHOr0 COEIUHEHHI MPOBOJHUKOB):
TUTAHWPOBATh HCCIIE0BaHNE, COOMPATh YCTAHOBKY WM BBITIONHATH M3MEPEHUS, CIEAYS
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MPEJIOKEHHOMY IJ1aHy, (PMKCUPOBATh PE3yJIbTaThl MOJTYYEHHON 3aBUCUMOCTH B BHJIC
TabJIUI ¥ TPapUKOB, J1€1aTh BHIBOJBI IO PE3yJIbTaTaM UCCIIEAOBAHMUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUUYUH (YAeTbHas TEIUIOEMKOCTD
BEIIIECTBA, CONPOTUBIICHUE MPOBOAHHMKA, pab0Ta U MOIIHOCTb 3JEKTPUUYECKOTO TOKA):
IUIAHUPOBATh  M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CleAys
MPEJIOKEHHON UHCTPYKIMU, U BBIYUCIIATH 3HAUCHHE BEJIMYNHBI,

coOrofaTh TMpaBWJia TEXHUKU O€30MAaCHOCTH Mpu padoTe ¢ JIabopaTOPHBIM
000pyJI0BaHUEM;

XapaKkTepu30BaTh MPUHIMUIBI JCHCTBUS HM3yYEHHBIX NPUOOPOB M TEXHUUECKUX
YCTPOMCTB C OINOPOM Ha HMX ONUCAaHUSA (B TOM YHCJE: CUCTEMA OTOIUIEHUS JIOMOB,
TUTPOMETp, TapoBas TypOMHA, aMIEpMETp, BOJBTMETP, CUYETYUK DICKTPUUECKOU
OHEPTUHU, AJIEKTPOOCBETUTENIbHbIE MPUOOPHI, HarpeBaTelIbHbIE  AJIEKTPONPUOOPHI
(mpuMepsl), 3JIEKTPUYECKHE MPENOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOABUIATEINb
MOCTOSIHHOTO TOKa), HCIOJIb3ysl 3HaHUS O CBOMCTBaX (DU3UYECKUX SIBICHUM U
He0oOX0IMMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPONCTBA M H3MEpPUTEIbHBIE MPUOOPHI
M0 CXEMaM U CXeMaTUYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETP, JIBUTATENb BHYTPEHHEr'O0 CrOpaHusi, 3JEKTPOCKON, PEOCcTar), COCTaBIATH
CXEMBI 3JIEKTPUYECKUX LENEel C IMOCIEeN0BAaTEIbHBIM U NapauIeIbHBIM COEIMHEHUEM
3JIEMEHTOB, pa3/inyasi yCJIOBHbIE 0003HAYEHUS 3JIEMEHTOB AIEKTPUUECKUX LIETIEH;

MPUBOJIUTH MPUMEPHl (HAXOIWUTh HMHPOPMALMIO O MpPUMEpax) MNPAKTUYECKOIrO
UCIOJIb30BaHUsl (PUM3MYECKUX 3HAHUU B TMOBCEIHEBHOM >KM3HU JUIsl OOecrHedeHHUs
0€30MMacHOCTH TpU OOPAILIEHUH € TPUOOPaMU U TEXHUUYECKUMH YCTPOMCTBaMU, COXPaHEHHSI
37I0pOBbS M COOTIOJICHUS] HOPM DKOJIOTHUECKOT 0 TIOBEACHHUS B OKPYXKAIOIIEH Cpeie;

OCYHIECTBIIATh MOUCK MH(popMauuu (usudyeckoro coaepxkanus B MHrephere,
Ha OCHOBE HMMEIOIIMXCS 3HAHUM M MYTEM CPAaBHEHHUs JIONOJHUTEIBHBIX MCTOYHHUKOB
BBIICNISATh MH(OpPMAIUIO, KOTOpas SBJIAETCA MNPOTUBOPEUYMBOM WM MOXKET OBbITh
HEIOCTOBEPHOM;

WCIONb30BaTh TMPH  BBIMIOJHEHUH YYEOHBIX 33JaHUNA  HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3HYECKOrO COJEp)KaHMs, CIPABOYHBIE MAaTepUalibl, PECYpPChl CETU
Wuteprer, Bnaaerb npuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAITHN U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIC NMHCbMEHHBIE M KpPAaTKHUE YCTHBbIE COOOIIEHUs, 0000IIas
uH(}OPMAIINIO U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOTO COJEpKaHHUs, B TOM YHCIIE
NyOJIMYHO  MPENCTaBISATH  PE3yJbTaThl  MPOEKTHOM WM HMCCIEAOBATENbCKOM
JEATENbHOCTH, TP 3TOM I'PAMOTHO HMCIOJIB30BaTh M3YYECHHBIM NMOHATUWHBIN anmapar
Kypca GU3MKH, CONPOBOXKIATh BHICTYILJICHUE MPE3EHTAIUEH;

OpU BBINOJHEHUU YYEOHBIX MPOEKTOB M UCCIENOBAHMM (DU3MUECKUX MPOLECCOB
pacripeiensiTh 00S3aHHOCTH B IPYIIE B COOTBETCTBUU C MOCTaBJICHHBIMU 3aJlayamH,
CIIEAIUTh 32 BBINOJHEHUEM IUIaHa JEHCTBUM M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHMBAaThb  COOCTBEHHBIM  BKJIAJ B  JEATEIbHOCTb  TIPYIIbI,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, MPOSIBIISISI TOTOBHOCTD pa3peliaTh KOH(PIUKTHI.
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K xonmy obyduenus B 9 kiacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YJAIOIIMXCS YMEHUI:

VCIOJIb30BAaTh IOHATHUA: CUCTEMaA OTCYETA, MaTephalbHas TOYKA, TPACKTOPHS,
OTHOCHUTEIIbHOCTh MEXaHMYECKOTo ABWKEHUS, AedopManus (yrnpyras, MIacTUYEcKas),
TPEHHE, LIEHTPOCTPEMUTEIILHOE YCKOPEHUE, HEBECOMOCTD U IEPETPY3KU, LIEHTP TAKECTH,
abCONIOTHO TBEPIIOE TEJIO, LIEHTP TSKECTH TBEPIOTO TEla, pABHOBECUE, MEXAHUUECKUE
Kosie0aHUs U BOJIHBI, 3BYK, HH(PPA3BYK U yAbTPA3BYK, FJIEKTPOMArHUTHBIE BOJHBI, KA
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AATbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS
U TIOTJIONICHUS, ab(a-, 6eTa- U TaMMa-u31ydeHuUs, U30TOIbI, SEePHAS DHEPTETHKA;

pa3nuyarh SABJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHENHOE JBUKEHUE,
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUXKEHUE, CBOOOJHOE MaJieHUe Tell, PABHOMEPHOE
JBU)KEHHUE II0 OKPYXXKHOCTH, B3aUMOJICHCTBUE TEJ, PEAKTUBHOE JBHUIKECHUE,
KosieOaTenbHOe JBUKEHUE (3aTyXalllhe W BBIHYXICHHBIE KOJeOaHMs), PE30HaHC,
BOJIHOBOE JIBUKEHUE, OTPAKEHUE 3BYKA, IIPSIMOJIMHENHOE PACIPOCTPAHEHUE, OTPAKEHUE
U TIPEJIOMIICHUE CBETA, MOJTHOE BHYTPEHHEE OTPaXKEHUE CBETA, pa3ioKeHHe OeIoro cBera
B CHEKTP M CIIOXEHHUE CIIEKTPAJIbHBIX IIBETOB, IUCIIEPCHUS CBETA, CECTECTBCHHAsA
palMOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEWYATOr0 CIEKTPA U3JIy4E€HHS) IO OMHUCAHUIO UX
XapaKTEPHBIX CBOMCTB MU HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX JIaHHOE (PU3UYECKOE
SBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (DU3MUECKUX SABJICHHUM B OKPY)KAIOIIEM MUPE
(B ToM uuncne pusudeckre SBICHUS B MIPUPOJIC: MPUIUBBI U OTIUBBI, JTBUKEHUE TIAHET
CoJIHEUHOH CHCTEMBI, PEAKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKABOTHBIMM, 3EMJIETPSICEHUE, CEHCMMYECKHE BOJHBI, IyHAMHU, 3XO, I[BETAa TE,
ONTUYECKHE  SBJICHUS B  MNPUPOJE, OHOJIOTMYECKOe  JIEWCTBUE  BHUAMMOIO,
yIbTPA(PHUOIETOBOTO M PEHTTCHOBCKOI'O H3JIYYEHUN, €CTECTBEHHBIM paJlOaKTHBHBIN
($oH, KOCMUYECKHE JTydH, paAHOaKTUBHOE U3JTy4E€HHE TPUPOTHBIX MUHEPAJIOB, ICUCTBUE
pPaAMOAKTUBHBIX M3JIYyYEHUH HAa OpraHu3M 4YeJOBEeKa), IpU OBTOM MEPEBOJIUTH
NPaKTHUYECKYI0 3aJauy B y4eOHYIO, BBIJCNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3nyecKuX SBICHHUIA;

ONKCHIBATh HM3YYEHHBIE CBOMCTBA Tell M (PU3NYECKHUE SIBJICHUS, HCIOJb3Ys
bu3nueckre BEIMYUHBI (CpEHSE U MTHOBEHHAs] CKOPOCTh Tellda MPU HEPAaBHOMEPHOM
JBUKEHHUH, YCKOPEHHUE, IIepEeMELICHNE, MyTh, YIJ0Bas CKOPOCTb, CWJIA TPEHHUs, CUja
VIIPYTOCTH, CUJIa TSHKECTH, YCKOPEHUE CBOOOJTHOTO MajJeHus, BEC Teljla, UMITYJIbC Tea,
UMITYJIbC CUJIbI, ME€XaHW4YecKass padoTa M MOILIHOCTb, NMOTEHUUAIbHAS HEpPrus Tena,
IIOJAHATOTO HAaJ TIOBEPXHOCTBIO 3€MJIM, IMMOTEHUHAIbHAS JHEPIUs CKATOM NPYKUHBI,
KHMHETHYECKasl SHEPrus, MOJHAs MEXaHU4YECKasl SHEPIUsl, IEPUO U YacTOTa KoJieOaHuH,
JUIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETa, IIOKAa3aTesb
MPEJIOMJICHHST CPEJIbl), TMPU OMHCAHUU TPABUIBLHO TPAKTOBATh (DUIUUYECKUN CMBICIT
UCIIOJIb3YEMbIX BEIUYWH, 0003HAYEHUS W €AUMHUIBI (U3MUECKUX BEJIWYWH, HAXOIUTH
(bopMyIIBI, CBS3BIBAIONINE JAHHYIO (DU3MYECKYI0 BEIUYUHY C JAPYTUMH BEJIMYWHAMH,
CTPOUTH TpadUKN N3YICHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEIMYHH;
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XapaKTepru30BaTh CBOMCTBa Tel, (U3MUECKHUE SIBJICHHUS M TMPOIECCHI, HCIOJb3Ys
3aKOH COXPAaHCHWsI DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHHS, MPUHIIMI CYIEPIO3UITTN
CWJI, TPUHIMI OTHOCHTEIHLHOCTH [ amwmmes, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPETOMIICHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsIOBOT O
W MacCOBOTO YHCEN TIPH SACPHBIX pEaKIUsAX, IMPU HTOM JaBaTh CIOBECHYIO
(bhOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €0 MaTEMAaTHIECKOE BEIPAKCHHE;

OOBSACHATHh (PU3UYECKHE TIPOIECCHl U CBOWMCTBA TEJ, B TOM YHCJIE W B KOHTEKCTE
CUTyalluid  TPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIIBISTH  MPUYUHHO-
CJICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE M3 2—3 JTOTHYSCKUX IIIaroB ¢ OIMopou Ha 2—3
W3YYCHHBIX  CBOMCTBA  (PU3WYECKUX  SBJICHUM, (PU3NYECKUX  3aKOHOB  HIIU
3aKOHOMEPHOCTEN;

pemarh pacu€THble 3adaud (OMHUpAIOIIUMEcs Ha CHUCTEMY U3 2—-3 YpaBHEHHM),
WCIIONIb3Ys 3aKOHBI W (DOpPMyJbI, CBSI3BIBAIOIIHE (DU3MUECKUE BEIMYHMHBI HAa OCHOBE
aHaJIM3a yCIIOBUS 3aJa4d 3aIUCHIBATh KPATKOE YCJIOBUE, BBISBIISITH HEAOCTAIOIINE WUIIU
M30BITOYHBIE JaHHBIC, BHIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIC IS PEIICHUS,
MPOBOAUTH PACUETHI U OLEHUBATH PEATUCTUYHOCTH MOJYYEHHOIO 3HaYEHUS (PU3NYECKON
BEJIMYMHBL;

pacrno3HaBaTh MPOOJEMbI, KOTOPHIE MOXKHO PEIIUTh TMPHU MOMOIIU (PU3UUECKHUX
METOJIOB,  HWCITOJIb3ySl ~ ONMHCAaHWUE  HWCCICAOBAHMS,  BBIICIATH  MPOBEPSIEMOE
MPENINONIOKEHNEe, OICHUBATh MPaBUJIBLHOCTh TOPSAIKA TMPOBEJACHUS HCCIEIOBaHMUS,
JIeNaTh BBIBOJIbI, HHTEPIPETUPOBATH PE3YJIbTATHl HAOIIOICHHUIN U ONIBITOB;

IPOBOJINTH OMNBITHl MO HAOMIONCHUIO (PU3NYECKUX SBICHUN WM (PU3NYECKUX
CBOMCTB Tei (M3ydeHHEe BTOpOTrO 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS DSHEPIHH,
3aBHCHMOCTD ITepH0J1a KOJCOAHHI PYKHHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH
NPYXUHBI W HE3aBUCUMOCTh OT aMIUIATYABl MaJlbIX KOJcOaHWH, NPSIMOJUHEHHOES
pacTpoCTpaHEHUE CBETa, PA3JIOKEHUE OEJNIoro CBeTa B CHEKTP, HU3YYCHUE CBOWMCTB
M300paXeHHUsI B TJIOCKOM 3€pKajie M CBOMCTB M300paXKeHUs MpeaMera B coOMparomen
JIMH3€e, HaOMI0ACHUE CIUIONIHBIX U JIMHEWYATBIX CIIEKTPOB U3TYYEHHUS): CAMOCTOSITEIbHO
coOuparb YCTAaHOBKY M3 M30BITOYHOTO Habopa 00OpyYIOBaHMS, OMUCHIBATH XOJ| ONBITA U
€ro pe3yJbTaThl, POPMYIUPOBATH BEIBOJIBI;

MIPOBOAUTH TIPH HEOOXOIUMOCTH CEPUIO0 MPSIMBIX U3MEPEHUH, ONMPEACIss CPEIHEe
3HaY€HUWE U3MepsAeMON BeIMYMHBI ((OKYCHOE pacCTOSHHE COOUPAIONIICH JUH3bI),
00OCHOBBIBATH BHIOOP crioco0a u3MepeHus (M3MEPUTETHLHOTO TPUOOpa);

IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEH (PM3NUYECKUX BETMYNH C UCTIOJIb30BaHUEM
MPSIMBIX U3MEPEHHUH (3aBUCHMOCTH ITYTH OT BPEMEHHU MPH PABHOYCKOPCHHOM JIBMKCHUH
0e3 HayaJIbHON CKOPOCTH, MEepUojia KoJieOaHUM MaTEMaTUUECKOTr0 MassTHUKA OT JJIMHbI
HUTH, 3aBUCHMOCTH YIJIa OTPKEHMsI CBETa OT yIjla MaJeHUus W yria MpeioMIICHUs
OT yIJia TaJIeHus): IIAHUPOBATh UCCIIEIOBAaHUE, CAMOCTOSTEIIbHO COOMPaTh YCTAaHOBKY,
(bUKCHpPOBaTh PE3YyIbTAThl MOTYYEHHOW 3aBUCHUMOCTH (DM3MYECKUX BEJIUYUH B BHJIC
TaOJIHIl ¥ TPaUKOB, JCNIaTh BEIBOABI IO PE3yjIbTaTaM UCCIICIOBAHMUS,
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MPOBOJIUTh KOCBEHHbIE HM3MEpPEHUsl (U3NYECKUX BEIHYUH (CPEAHsISI CKOPOCTh H
YCKOpPEHHUE Tella MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJHOrO NaJCHUS,
KECTKOCTh MPYXKHUHBI, KOAP(GUIUEHT TPEHUs CKOJIbKEHUS, MEXaHWuyeckas pabora H
MOII[HOCTb, YaCTOTa U NEPUOJI KOJIeOaHU MaTeMaTHYECKOT0 U IPYKUHHOT O MasiTHUKOB,
ONTUYECKAsI CUJIa COOMpAIOLLEH JTMH3BI, PAIMOAKTUBHBIN (DOH): MIIAHUPOBATH U3MEPEHHUS,
coOuparb JKCIEPUMEHTAJIbHYIO YCTAHOBKY U  BBINOJHATH HM3MEPEHUs, CIeAys
NPEIJIOKEHHON WHCTPYKIMHM, BBIUMCIATH 3HAYEHHE BEJIMYMHBI W aHAJIU3UPOBATH
IIOJIyYECHHBIE PE3YIILTATHI C YYETOM 3aJaHHOM MOTPEITHOCTHA U3MEPEHUN;

coOIO/IaTh TMpaBWJia TEXHUKU OE30MAaCHOCTH MpU pPadoTe ¢ JIabopaTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE NMPU3HAKU M3YYEHHBIX (PU3UUYECKUX MOJENei: MaTepruaibHast
TOYKa, a0COMIOTHO TBEPIOE TENO, TOUYECYHBIM HCTOYHHK CBETa, JIyd, TOHKAas JIMH3a,
IUTAHETapHask MOZEIIb aTOMa, HyKJIOHHAs MOJIENIb aTOMHOT'O Spa;

XapaKTEepHU30BaTh MPUHIMIBI JEHCTBUS HM3YyYEHHBIX MPUOOPOB M TEXHUUECKHUX
YCTPOWCTB C OMOPON HAa UX ONUCAHUSA (B TOM YHCIE: CIIUJOMETP, JATUUKH MTOJIOKEHUS,
paccTosHUS U YCKOPEHHUsI, PaKeTa, 3X0JI0T, OUKH, IEPUCKOI, (hoToanmnapaT, ONTUYECKUE
CBETOBOJIbI, CIIEKTPOCKOMN, JO3UMETp, Kamepa BuibcoHa), UCHONB3YysSd 3HAHUS
O CBOMCTBaxX (PU3NUECKUX SIBJICHUI U HEOOXOAUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKHM H3YYEHHBIX TEXHUYECKHX
YCTPOWCTB, U3MEPUTENbHBIX NTPUOOPOB U TEXHOJOTMYECKUX IPOIECCOB MPHU PEIICHUU
y4eOHO-MPAKTUUECKUX 3aJad, ONTHYECKUE CXEMbl IJIsI IMOCTPOEHUS H300paKeHui
B IJIOCKOM 3€pKaJie ¥ COOMparouiel JInH3e;

OPUBOJIUTH MpPUMEPHl (HAXOAUTh HWHGMOPMALMIO O MpUMEpax) MPAKTUYECKOTrO
UCIOJIb30BaHUSl (PU3WYECKUX 3HAHUW B TOBCEIHEBHOW >KU3HM Uil oOecreyeHus
Oe3omacHoCTH Mpu OOpalieHuu ¢ NpUOOpaMuM U TEXHUYECKUMH YCTPOMCTBAMH,
COXPaHEHUS 310POBbsI U COOJIIO/IEHUSI HOPM SKOJIOTMYECKOr0 MOBEICHUS B OKPYKaIOIEn
cpexe;

OCYILECTBIIATh MOMCK HH(popManuu ¢uzndeckoro conepxkanus B VHTepHere,
CaMOCTOATENLHO (POPMYTUPYST TOHCKOBBIA 3alpoc, HAXOAUTh IYTH OIpPEIeICHUS
JIOCTOBEPHOCTH TMOJY4YeHHOH UWHGOpMAIMM HAa OCHOBE MMEIONIMXCS 3HAHUUW U
JOTIOJTHUTENIBHBIX HCTOYHUKOB;

UCMOJb30BaTh IPU  BBIIOJHEHMM YYEOHBIX 3aJlaHUi  HAYUYHO-IOIYJISPHYIO
auTeparypy (U3NYECKOro COJIEpXaHMs, CIPaBOYHBIE MAaTepHallbl, PECYpChl CETU
Wutepner, Buanerp npuéMaMud KOHCIIEKTHMPOBAHMS TEKCTa, IPeoOpa3oBaHUs
nH(pOpMaILIMK U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MHCbMEHHBIE M YCTHBIE COOOILIEHHS Ha OCHOBE
uH(pOpMallMM M3 HECKOJbKUX HCTOYHUKOB (DU3UYECKOTO COJEpKAHMS, MyOJIUYHO
MPEJICTABIATh PE3YIbTaThl IPOEKTHON WIIM UCCIIEI0BATENIbCKON NEATEIbHOCTH, TPU 3TOM
IPAMOTHO MCIIOJIb30BAaTh M3YYCHHBIM NOHATUMHBIA anmapar HW3y4aeMoro pasziesa
GU3MKKM W COMPOBOXKIATH BBHICTYIUICHHE TIPE3EHTAIMel C Y4€TOM OCOOEHHOCTEH
ayUTOPUN CBEPCTHUKOB.
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7 KIIACC
Ne HanmeHnoBanue KomuuectBo | Ilporpammuoe conepxanue |  OCHOBHBIC BUJIBI ACSTEIBHOCTH 00 y4arOIIUXCs
/1 pa3liesioB U TEM 4acoB

y4e0HOr0 IIpeIMeTa

Pa3nen 1. ®u3uka u ee poJib

B N03HAHUM OKPYKA0LIero Mupa

1.1 | ®usuka— Hayka 2 ®duzuka — HayKa o pupoje. | BrisiBienue paznuunii Mexay GU3N4ecKuMU U
0 MpUpoJIe SBneHus OpUpoOIbI. XUMHAYECKUMHU TPEBPALICHUSIMU.
Pu3NYECKUE SIBJICHUSA: PacnioznaBanue u kiaccudukaius Gu3nuecKux
MEXaHUYECKHUE, TCIJIOBBIC, | SIBICHUI: MEXaHUYECKHUX, TETIOBBIX,
JJICKTPUYECKHE, AIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHUTHbIE, CBETOBBIE, Hab6mtonenue u onucanue pu3nyecKkux sBICHUI
3BYKOBBIE
1.2 | ®dusnueckue 2 DuU3NYECKUE BEIUUUHBI. OrnpezeneHue [EHbI JEICHUS Kb
BEJTUYUHBI N3mepenue dpuznyecknx HU3MEPUTENTHHOTO MpUOopa.

BeJMuKnH. Pusnyeckue
npudopsl. [lorpemHocts
U3MEpEHUN
MexyHapoHas cuctema
€IUHNLL

N3mepeHnne TMHENHbIX pa3MepoB Tel U

IIPOMEKYTKOB BPEMEHU C YUETOM MOTPEIIHOCTEM.

N3mepenne o0bEMa KUAKOCTU U TBEPAOTO TeNa.
N3mepenue TemiiepaTypsl IIpU IOMOIIH
KUJKOCTHOI'O TEPMOMETPA U TaTUYNKA
TEMIIEPATYPHI.

BrinosniHeHME TBOPUYECKUX 3aIaHUN MO MMOUCKY
CIOCOOOB U3MEPEHHUSI HEKOTOPBIX (PU3UUECKUX
XapaKTEPUCTUK, HAIPUMED, Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, IPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBIINX PACCTOSTHUM, MAJIBIX
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MIPOMEKYTKOB BpeMeHHu. OOCcyxIeHne
MpearaeéMbIx croco0oB

1.3. | EcrecTBenHo- 2 Kak ¢usuka u npyrue BrinBrkeHue runores, 00bACHSIOMUX TPOCThIE
HAy4YHBII METOJ €CTECTBEHHbIE HAYKU ABJICHUS, HAIIPUMED:
NO3HAHUS U3Y4aroT MPUPOSY. — MOYEMY OCTAHABIIMBAETCA JIBUKYILIEECS
EcrecTBeHHO-Hay4YHBI 10 TOPU30HTAILHOM [TIOBEPXHOCTH TEJIO;
METO/1 IO3HAHHUSL: — [OYEMY B XKapKYyIO IOrOAY B CBETION OAEKIE
HaOII0/IEHNE, TOCTAHOBKA MpOXJIAHEN, YeM B TEMHOM. [Ipemioxkenue
HAy4HOTI'O BOIIPOCA, CrI0co0O0B ITPOBEPKHU TUIIOTES.
BBIJIBUKEHUE TUIIOTES, [IpoBenenue nccaen0BaHus O IPOBEPKE KAKOM-
HKCIIEPUMEHT 10 MPOBEPKE | TMOO TUIOTE3bI.
rUnoTe3, 00bICHEHHE [TocTpoeHue npocrenmux Moaene Puanyeckux
HaO0JII01aeMOr0 SIBJICHUS. ABJICHUH (B BUJE PUCYHKOB WIIA CXEM ), HAIIPUMED
Onucanue Gpu3NUECKUX NaJiIeHUE MpeaAMETa; NPSIMOIMHENHOE
SBJICHUW C TOMOILBIO pacipoCTpaHEHHUE CBETA
Mo eJIen
Hroro no pazaeny 6

Paznen 2. [lepBoHauanbHbIe

CBCACHHUA 0 CTPOCHHH BEIIECCTBA

2.1

Crtpoenue BelecTBa

1

CrpoeHue BeniecTna:
aTOMBI U MOJIEKYJIbI, MX
pa3mepbl. ONBITHI,
JI0Ka3bIBAIOIINE
TUCKPETHOE CTPOCHHE
BEIIIECTBA

HaOmonenue u uHTEpOpeTaIys ONbITOB,
CBUJIETENIbCTBYIOIIMX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHHUH BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

Ouenka pa3MepoB aTOMOB M MOJIEKYJI

C UCIOJIb30BaHUEM (OTOorpaduii, moxyd4eHHbIX
Ha aTOMHOM CUJIOBOM MUKpockore (ACM) —
naboparopHas pabora o teme: «O1ieHKa
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JUaMeTpa aToMa METOAOM PsII0B
(c ucnosp3oBanueM (ororpaduii).
OnpeneneHue pasMepOB MAJIbIX TEJ

2.2 | JIBWKeHHE U
B3aMMOJICHICTBUE
YaCTHI[ BEIIIECTBA

JIBM>KEHHE YaCTHII
BenecTBa. CBsA3b CKOPOCTH
JBUKEHUS YACTUII

C TEMIEPaTypOu.
bpoyHoBCcKO€E nBHXKEHHE,
auddysus.
B3aumoelicTBre 4acTuil
BEILIECTBA: TIPUTSKEHUE U
OTTAJIKUBAaHUE

Habmonenue n o0bsicHeHre OpOyHOBCKOTO
IBUXKEHUS U siBNeHus: 1udy3un.

[IpoBeneHme u 0OBSICHEHHE OTIBITOB

110 HaOJIIOAEHUIO TEIJIOBOTO pacIiupPEHUs ra30B.
[IpoBenenue u 0OBICHEHHUE OTBITOB O
OOHApPYKEHUIO CUJI MOJIEKYJIIPHOTO IPUTSKEHUS
Y OTTAJIKUBAHUS

2.3 | ArperarHbie
COCTOSIHHSI BEIICCTBA

ArperatHbl€ COCTOSIHUS
BEILIECTBA: CTPOCHUE Ta30B,
AKUJKOCTEW U TBEPIBIX
(KpuCTaUIMYECKUX) TEJL.
B3anmocBs3bp Mexy
CBOMCTBaMH BEIIECTB

B Pa3HbIX arperaTHbixX
COCTOSIHUSIX M MX
ATOMHO-MOJICKYJIIPHBIM
ctpoeHreM. OCOOEHHOCTH
arperaTHbhIX COCTOSTHUM
BOJIBI

Onucanue (C UCIOJIb30BAHUEM MPOCTHIX
MO/ieJIel ) OCHOBHBIX Pa3JIMUMil B CTPOCHUH Ia30B,
KHUJKOCTEH U TBEPBIX TEI.

OO0BscHEHNE MAJIOW COKUMAEMOCTH KUIKOCTEN U
TBEPABIX TEJ, OOJIBIIION CKUMAEMOCTH Ta30B.
OObsicHeHuE coxpaHeHust POpMBbI TBEPIBIX TEI U
TEKYYECTH KUKOCTH.

[IpoBeneHne ONbITOB, JOKA3bIBAIOIINX, YTO

B TBEPJOM COCTOSIHUM BOJIbl YAaCTHUIbI HAXOASATCS
B CpPEIHEM JaJIbLIE APYT OT Apyra (IJIOTHOCTh
MEHBIIIE), YEM B KUJKOM.

VY cTaHOBIIEHHE B3aUMOCBSI3H MEKIY
O0COOEHHOCTSIMH arperaTHbIX COCTOSIHUM BOABI U
CYILIECTBOBAHUEM BOJHBIX OPTaHU3MOB

(MC — 6uomnorus, reorpadusi)

Hroro nio pazgeny
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Paznen 3. /IBu:keHHe M B3anMoJeilicTBIE TeJl

3.1 | Mexannueckoe 3 MexaHnueckoe JIBHKEHHE.
JIBUKCHHE PaBHOMEpHOE 1
HEPAaBHOMEPHOE JIBUKEHHUE.
Cxopoctb. Cpennsis
CKOPOCTh TIPH
HEPaBHOMEPHOM
JNBH>KEHUH. Pacuér mytu u
BPEMEHU JBUKCHUS

HccnenoBanue paBHOMEPHOTO JIBHIKECHHUS,
OTIpE/ICIICHUE €T0 MPU3HAKOB.

Habmronenne HepaBHOMEPHOTO ABMKCHUS U
OTIPEICIICHUE €ro OTIUYHNI OT PABHOMEPHOTO
TIBUKCHUS.

OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO
IBWOKCHUS (IIIapUKa B KHUIKOCTH, MOJIEIN
AJIEKTPUYECKOr0 aBTOMOOMIIS U T.11.).
OmnpezneneHue cpeaHe CKOPOCTH CKOIbKEHHUS
Opycka WM MIapuKa 1Mo HAaKJIOHHOM MI0CKOCTH
Permenwne 3agad Ha onpeieNieHUE MyTH, CKOPOCTH
1 BPEMEHHU PAaBHOMEPHOTO JBHIKEHUS.

AHanu3 rpaduKoB 3aBUCUMOCTH ITyTU U CKOPOCTHU
OT BpEMEHHU

3.2 | Unepnus, macca, 4 SBrienne nHepuuu. 3aKoH
IJIOTHOCTh uHepiuu. Bzaumosericteue
TeJ KaK MpUYrHa
M3MEHEHHS] CKOPOCTH
IBIDKEHUS Tel. Macca kak
Mepa UHEPTHOCTH Tea.
IInoTHOCTH BelIeCTRA.
CBS3b IJIOTHOCTH

C KOJINYECTBOM MOJICKYJI

B €UHUIE 00BEMA
BEIIIECTBA

OObsicHEeHUE U TIPOrHO3UPOBAHUE SBIICHUM,
OOYCIIOBJIEHHBIX MHEPIMEH, HAIpUMep, YTO
IPOUCXOAUT MPU TOPMOKEHUH WU PE3KOM
MaHEBPE aBTOMOOUIIS, TOYEMY HEBO3MOKHO
MTHOBEHHO IIPEKPATUTH JBUKEHUE HA BEJIOCHUIIENIE
WM CaMOKarte ! T. [I.

IIpoBeneHne n aHamu3 OIBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH
JBW)KECHUS TEJa B pe3yJIbTaTe NEUCTBUS HA HETO
APYTUX TeJ.

Pemenue 3a1a4 Ha onpeieleHre MacChl Tela, €ro
00BbEMA U TUIOTHOCTH.
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[IpoBeneHue u aHaau3 OMbBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTb U3MEHEHUS
CKOPOCTH TeJia OT €r0 Macchl MPH
B3aMMO/IelicTBUY Tell. M3mMepenne macchl Tena
Pa3IMYHBIMU CIIOCOOAMU.

OmnpezeneHue MIOTHOCTH TENa B pe3ybTaTe
M3MEPEHHsI €T0 MacChl U 00bEMa

3.3

Cuna. Bunsl cnn

14

Cwua Kak XapakTepUCTHUKA
B3aUMOJICHCTBUS TEII.
Cwuna ynpyrocTtu v 3aK0H
I'yka. U3mepenue cubl

C MOMOILBIO JUHAMOMETPA.
SIBjIeHNE TATOTESHUS U CUJIa
Tspkectu. Cuna TSKeCcTH
Ha JPYTUX [UIAHETaX.

Bec Tena. HeBecomocCTb.
CrnoxeHue cuil,
HAIPaBIICHHBIX 10 OJHOU
MIPSAMOM.
PaBHozericTByronas cui.
Cuna tpenus. Tpenue
CKOJIb)KCHUS U TPEHUE
nokosi. Tpenue B mpupoe
1 TEXHUKE

N3yueHne B3anMOAEUCTBHSI KaK IPUUNHBI
M3MEHEHUsI CKOPOCTH Tella MK ero JiehopMariuu.
Onucanue peabHbIX CUTYaluid B3aMMOJIEHCTBHUS
T€J C MOMOILBIO MOJIENEH, B KOTOPBIX BBOJUTCS
MOHATUE U N300paKEHUE CUIIBI.

N3yuenue cuiibl ynpyroctu. McenenoBanue
3aBHCHUMOCTHU CHJIbI YIIPYTOCTH OT YAJIMHEHUS
PE3MHOBOTO LIHYpa WK MPYKUHbI

(c mocTpoeHueM rpaduka).

AHanmm3 NpakTUYECKUX CUTYalui, B KOTOPBIX
IIPOSIBIISIETCS IEUCTBUE CHUJIBI YIPYTOCTH
(ynpyroctb mMsi4a, KpOCCOBOK, BETOK J€peBa

U Jp.).

AHanu3 cuTyanuii, CBI3aHHBIX C SIBJICHUEM
TATOTEHUSI.

OOBbscHEHNE OPOUTAILHOTO JBUKECHHUS IIJIAHET

C MCIOJIb30BAHUEM SIBIICHHSI TSTOTEHUS U 3aKOHA
WHEPLIVH.

N3mepenue Beca Tena ¢ HOMOUIBI0 JUHAMOMETPA.
O060cHOBaHUE 3TOTO CIIOCO0A U3MEPEHHUS.
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AHanm3 1 MOJENUPOBAHUE SIBJICHUSI HEBECOMOCTH.
DKCIEpUMEHTAIBHOE MOJIy4YEHUE ITpaBuia
CJIOKEHMS CHJI, HAIPABJIEHHBIX BJOJIb OJTHON
npsmoil. Onpenenenne BeTuIuHbI
PaBHOACHUCTBYIOLIEH CHII.

N3ydyeHune cuitbl TPEHUS CKOJIbKEHHS M CUJIBI
TPEHUS TIOKOS.

HccnenoBannue 3aBUCUMOCTH CUJIbI TPEHHUS

OT CUJIbI JJABJICHUS U CBOMCTB TPYILIHMXCA
ITIOBEPXHOCTEM.

AHanu3 IpakTUYECKUX CUTYalUi, B KOTOPBIX
IIPOSIBIISIETCSl IEUCTBUE CHUJIBI TPEHUS,
UCIOJIb3YIOTCS CIIOCOOBI €€ YMEHbBIIECHUS WU
yBEJIMYEHUS (KaTaHUE Ha JIbDKaX, KOHbKaXx,
TOPMOKEHUE aBTOMOOWUJIS, UCIIOJIb30BAHUE
MOJIIMITHUKOB, TJIABAHNE BOJIHBIX )KMBOTHBIX
u 1p.). Pemenne 3aga4 ¢ uCnosib30BaHUEM
dbopMy 151 pacyéTra CUITbI TSHKECTH, CUJIBI
YIIPYT'OCTH, CUJIBI TPEHUS

Uroro no pazneny

21

Pa3znesn 4. JlaBieHne TBEPABIX TeJI, AKUIAKOCTEN U ra3oB

4.1 | laBnenue. Ilepenaua
JABJICHUSI TBEPIABIMU
TeJIaMHU, JKUIKOCTSIMHU
U Ta3zamMu

3

JlaBiieaune. CiocoObl
YMCHBIIICHUS U YBEITHYCHUS
naBlicHUs. JlaBieHue rasa.
3aBUCHUMOCTH JIaBJICHUS
raza ot o0béMma,
TEMIIEPATYPHI.

AHanu3 1 00BSICHCHHE OIBITOB U MPAKTHICCKUX
CUTYaITNi, B KOTOPBIX IIPOSBIISAETCS CHJIa
TaBIICHUSI.

O6ocHOBaHUE CIOCOOOB YMEHBIICHUS U
YBCIIMYCHHMS JTABJICHUSI.

M3ydeHure 3aBUCUMOCTH JIaBJICHUS Ta3a
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Ilepenaua naBneHus
TBEPABIMU TEJIAMU,
KUJIKOCTSIMU U Ta3aMHu.
3akoH ITackans

oT 00BbEMa U TeMIEPATypPHI.

N3ydyeHnne ocoOEHHOCTEM Mepeauu 1aBiaeHUs
TBEPABIMU TEJAMHU, KUAKOCTSIMU U Fa3aMH.
O6ocHOBaHUE PE3yJIbTATOB OMBITOB
OCOOEHHOCTSIMH CTPOEHHMS BEIIECTBA B TBEPIOM,
KHUIKOM U Ta3000pa3HOM COCTOSIHHSIX.
DKCNEepUMEHTAIHOE TOKA3aTEIbCTBO 3aKOHA
ITackaus.

Pemenue 3a1a4 Ha pacy€r gaBiaeHUs TBEPAOTO
Tena

4.2 | JlaBneHHE KUIKOCTH 3aBUCHUMOCTH JaBJICHUS HccnenoBanue 3aBUCMMOCTHU JaBJICHUS KUIKOCTH
KUJKOCTH OT TJTyOHHBI. OT ITyOHHBI IOTPY>KEHHS U TIJIOTHOCTH KUJIKOCTH.
[THeBMaTuueckue MamuHel. | HabmroneHue u 00bsICHEHHE THAPOCTATHIECKOTO
I'mapocraTnueckuii rapajaokca Ha OCHOBe 3akoHa [lackais.
napajgokc. Coobmarornuecs | M3ydenne cooOmarmmuxcs CoCy10B.
cocynbl. ['uapaBnuueckue Pemenue 3aga4 Ha pacy€T HaBICHUS KUIKOCTH.
MEXaHU3MBbI OOBsICHEHNE IPUHITUTIA ICHCTBUS
TUPABINYECKOT0 MIPECCA, THEBMATUYECKHUX
MaIllyH.
AHanmu3 ¥ 00bSICHEHUE MPAKTHYECKUX CUTYaITNH,
JEMOHCTPUPYIOIIUX MTPOSIBIICHUE JABIICHUS
KUJIKOCTHU U 3akoHa [lackans, Hampumep
MPOIIECCOB B OpPraHu3Me pH r1yOOKOBOIHOM
HBIPSIHUU
4.3 | Atmocheproe AtMmocdepa 3emnu u DKCNepUMEHTAIbHOE OOHAPYKEHHE
JaBJICHHUE aTMOC(bepHOG HABJICHUC. aTMOC(bepHoro JaBJICHUS.

[IpyuuHEI cyliecTBOBaHUSA

AHalm3 1 00BSICHEHHUE OIBLITOB U MPAaKTUICCKHUX
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BO3/IYIITHOM 000JIOUKH
3emiu. OnbiT Toppruerm.
Nsmepenue atMochepHOro
aBJICHUA. 3aBUCUMOCTD
aTMOC(EpHOTO JTaBIICHUS
OT BBICOTHI HaJl YPOBHEM
mopsi. [Tpubopsr

JUTSL U3MEPEHUS
aTMOC(EepHOTOo JaBICHUS

CUTYallMil, CBA3aHHBIX C ICVCTBUEM
aTMoc(hepHOro JaBJICHHUS.

OOBbsicHEHUE CYIIECTBOBAHUS aTMOC(EPHI
Ha 3eMJIe 1 HEKOTOPBIX IJIaHETax WM €€
OTCYTCTBUS Ha Ipyrux manerax u Jlyne.
OObsicHEeHUE U3MEHEHUSI TUIOTHOCTU aTMOC(EPbI
C BBICOTOM M 3aBUCUMOCTH aTMOC(HEpPHOTro
JIABJICHUS OT BBICOTHI.

Pemenune 3agau Ha pacu€T aTMocepHOro
JaBJICHMUS.

N3yuenue ycrpoiicTBa 6apoMeTpa-aHEPOU A

4.4

JleficTBHE )KUJIKOCTH U
rasa Ha MOrpy»eHHOe
B HUX TEJIO

JleicTBUE )KUAKOCTHU 1 raza
Ha MOrPyKEHHOE B HUX
TeJ10. BelTankuBaromias
(apxumenoBa) cuma. 3aKoH
Apxumena. [1naBanue tei.
BosznyxoruiaBanue

DKcnepuMeHTaIbHOE OOHApYKEHUE JEHCTBUS
YKUJIKOCTH Y ra3a Ha NOTPYKEHHOE B HUX TEJIO.
OrnpenienieHNe BHITAIIKABAIOIICH CUJIBI,
JNEUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE

B KHUJKOCTb.

[IpoBenenue u 00CYX)ACHUE OMBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTD
BBITAUIKABAIOIIEH CUJIBL, IEMCTBYIOIIEH HA TEIIO
B )KHIKOCTH, OT 00BEMA MOrPYKEHHON

B )KUJKOCTh YaCTH T€Ja U OT IJIOTHOCTH
KUJIKOCTH.

IIposepxa nezasucumocmu gblmankusaroujeu
Cubl, Oelicmeayroujeli Ha meio 8 HCUOKoCmu,
om maccwl meia.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOAE
0T 00BEMa MOTPYKEHHOM B )KUJIKOCTh YaCTH Tela.

36



denepanpHas padouas mporpamma | @usuka. 7-9 kiaccel (0a30BbI YPOBEHB)

Pemenue 3a1a4 Ha MpUMEHEHUE 3aKOHA
Apxumena u yCIIOBHS TUIABAHUS TEL.
KoHctpynpoBanue apeomerpa Win
KOHCTPYMPOBAHUE JIOAKH U OIIPEIECIICHUE €€
IrPy30I0AbEMHOCTH

Hroro no pazgeny

21

Pa3znen 5. PaGora u MOIIHOCTh. DHeprusi

5.1

PaGora u MomHoCTH

3

Mexanuueckas padbora.
MoIHOCTE

DKCNepUMEHTAIBHOE OIPEAEIICHNE
MEXaHUYECKOU pabOThI CUJIIBI TSXKECTH

IIPU NaJCHUH TeJIa U CHJIbI TPEHUS

IIPY PABHOMEPHOM NIEPEMEILIEHUH TENa

10 TOPU30HTAIBbHON TOBEPXHOCTH.

Pacuér MmontHocTH, pa3BUBaEMON IIPH MOABEME
IO JIECTHHMIIE.

Pewenue 3a1a4 Ha pacy€T MEXaHUYECKON pabOThI
Y MOILIHOCTH

5.2

[IpocThie MEXaHU3MBI

[IpocTbie MEXaHU3MBI:
pbIyar, 00K, HAKJIOHHAs
m10ckocTh. [IpaBuiio
paBHOBECHS pblyara.
[IpumeHeHue npaBuia
paBHOBECHS pbluara

K OJI0Ky. «30510TOE
npaBuiio» MexaHuku. KITJ]
MPOCTHIX MEXaHU3MOB.
[IpocThie MEXaHU3MBI

B OBITY U TEXHUKE

OrnpeneneHue BBIMTPHIINIA B CHIIE MPOCTHIX
MEXaHU3MOB Ha IPUMEPE pblyara, HOJABUKHOTO U
HETIOIBU)KHOTO OJIOKOB, HAKJIOHHOM IJIOCKOCTH.
HccnenoBanue ycioBUsi paBHOBECHS phlyara.
OOHapyXeHHE CBOMCTB IIPOCTHIX MEXAHU3MOB

B PA3JIMYHBIX UHCTPYMEHTAaX U MPUCIOCOOTIEHUSX,
HCIIOIb3YEMbIX B OBITY U TEXHHUKE, a TAKKE

B KHUBBIX OpPraHU3Max.

DKCNepUMEHTaIbHOE I0Ka3aTeIbCTBO PABEHCTBA
paboT mpu MPUMEHEHUHU MPOCTHIX MEXaHU3MOB.
Onpenenenne K111 HaKI0OHHOM MJIOCKOCTH.
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Pemenue 3aga4y Ha MpuMEHEHNE NPABUIIA
paBHOBecHs priuara u Ha pacuet KI1/]

5.3 | MexaHnueckas 4 MexaHuueckasi SJHEprusl. DKCIEPUMEHTAIBHOE ONPEICICHUE U3MEHEHUS
SHEPruUs Kunerndaeckas u KHHETHYECKOW U MOTEHITUAIBbHON SHEPTUU Teja
MTOTCHIMAIbHAS YHEPT . IIPY €T'0 CKaThIBAHWUH 110 HAaKJIOHHOW TIJIOCKOCTH.
[IpeBparenne ogHoro Buga | PopMynupoBaHue Ha OCHOBE UCCIICTIOBAHUS
MEXaHUYECKOM 3HEepruu 3aKOHA COXPAHEHUs MEXaHUYECKON YHEPruu.
B Jpyroil. 3akoH OO6cyxaeHue rpaHul] MPUMEHUMOCTH 3aKOHA
COXPaHEHHUSI DHEPTUU COXpaHEHUS YHEPTHH.
B MEXaHHKE Pemmenne 3a1a4d ¢ HCMOIb30BaHUEM 3aKOHA
COXPaHCHUS YHEPTUU
Uroro no pazaeny 12
PesepBHoE Bpemst 3
OBUIEE KOJIMYECTBO 68
YACOB IIO ITPOT'PAMME
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8 KJIACC
No HanmenoBanue Komnuecto | IIporpammuoe comepxanue | OCHOBHBIE BUBI IESITEIBHOCTH 00YyUarOIIUXCS
o/t pa3zeiioB U TEM qacoB
y4eOHOro mpeimMeTa
Pa3znes 1. TensioBble siBJIeHUSA
1.1 | Crpoenue u cBoMCTBa 7 OCHOBHBIE MOJIOKEHUS HaGmronenrie u MHTEpIIpeTalys OIbITOB,

BCIICCTBA

MOJIEKYJISIPHO-KUHETHYECKON
TEOPUU CTPOEHUS BELIECTBA.
Macca n pazmepsl aTOMOB U
MOJeKy. OMNbITHI,
MOATBEPKAAOIIUE
OCHOBHBIE MOJ0KEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU.

Mogaenu TBEpIOro, XKUIAKOTO
Y Ta3000pa3HOr0 COCTOSTHHM
BELIECTBA.
Kpucrannmueckue u
aMmop(QHBbIE Tena.
OOBsiCHEHHE CBOMCTB I'a30B,
KUJKOCTEU U TBEPIBIX TEI
Ha OCHOBE IOJIOXKECHUI
MOJIEKYJISIPHO-KUHETUYECKOM
teopur. CMaunBaHUE U
KalUJUIIPHBIE SIBIICHHUSL.
TennoBoe pacuMpeHue u
cKarue

CBUJIETENbCTBYIOIIMX 00 aTOMHO-MOJIEKYIISIPHOM
CTPOCHUH BEIIECTBA: OMNBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BENIECTB B BOJE.

Pemenune 3a1a4 1o OLIEHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJ B €MHUIIE 00BEMA
BEILIECTBA.

AHaJli3 TeKCTa APEBHUX aTOMHUCTOB (HAIpUMeED,
¢dbparmenta mosmsl JIykperus «O npupoje
BEIEH») C U3JI0KEHUEM 00OCHOBAHHMI aTOMHOM
TUIIOTE3bI (CMBICIIOBOE UTeHHUE). OlieHKa
yOeIUTEIbHOCTU ATUX 00OCHOBAHUH.
O0bsicHeHue OPOYHOBCKOTO IBHXKECHHUSI, SIBJICHUS
mudy3un v pazTuuuil MeXa1y HUIMH Ha OCHOBE
ITOJIOKEHNUW MOJIEKYIISIPHO-KUHETUYECKON
TEOPUU CTPOECHHUS BEIIECTBA.

OObsicHEHUE OCHOBHBIX PA3JIMYMI B CTPOCHUU
ra3oB, )XUJKOCTEU U TBEPABIX TEIl

C UCIIOJIBb30BAaHUEM ITOJIOKEHUN MOJIEKYJIISIPHO-
KUHETHYECKOW TEOPUHU CTPOEHUSI BELIECTBA.
[IpoBeneHre ONBITOB MO BBIPALIMBAHUIO
KPUCTAJJIOB MOBAPEHHOW COJIM WJIM caxapa.
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[IpoBenenrie U 0OBSICHEHHUE ONBITOB,
JEMOHCTPUPYIOIMINUX KAMUJUIAPHBIC SIBJICHUS U
SIBJICHUE CMAaYyMBaHUS.

OOBsICHEHUE POJTU KAITWJUIIPHBIX SBIICHUN

JUTSI TIOCTYTIICHUS BOJIBI B OPTaHN3M PaCcTECHUH.
Hab6nronenue, mpoBeaeHne u 00bsICHEHNE
OTIBITOB TIO0 HAOJTIOICHUIO TETIOBOTO
paciupeHus Ta30B, XKUIAKOCTEH U TBEPIBIX TEL.
OObscHeHne coxpaHeHus: 00bEMa TBEPIBIX Tel,
TEKYYECTH KMJIKOCTHU (B TOM YHCIIE, Pa3HUIIbI

B TEKYUYECTH JIJIs1 Pa3HbIX KUAKOCTEH),

JTaBJICHUS Ta3a.

[IpoBeneHue ONbITOB, IEMOHCTPUPYIOIIUX
3aBUCHUMOCTb JIaBJICHUS BO3/lyXa OT €ro 00b&éMa u
HarpeBaHus WIW OXJIAXKICHUS, U UX O0BSICHEHUE
Ha OCHOBE aTOMHO-MOJICKYJIIPHOTO yUEHUSI.
AHanmmM3 MpakKTHYECKUX CUTYAIIH, CBSI3aHHBIX

CO CBOMCTBaMM T'a30B, )KUAKOCTEH U TBEPJIBIX TEI

1.2

TennoBele MpOLECCHI

21

Temneparypa. CBs3b
TEMIIEPATyPhI CO CKOPOCTHIO
TENJI0BOr0 JBMIKEHHS
qgacTHIl. BHyTpeHHss
sHeprus. CriocoOsl
M3MEHEHUS BHYTPEHHEH
SHEPIuu: TerIoneperada u
CoBepIIeHUE padOThl. Busl
TeIUIONIEPEAaYH:

O06ocHOBaHWE MPABUIT U3MEPEHHS TEMIIEPATYPHI.
CpaBHeHHE pa3TUYHBIX CTIOCOOOB H3MEPEHUS U
IIKaJl TeMIIepaTyphl.

Hab6mronenue u o0bsICHEHHE ONBITOB,
JEMOHCTPUPYIOIINX M3MEHECHHE BHYTPEHHEH
SHEPTUH TeNa B pe3yibTaTe TeILIONepeIadu U
paboThl BHEIIIHUX CHIL.

HaGmonenne u 00bsICHEHHE OIBITOB,
00CYXXJIeHHE MTPAKTUYECKUX CUTYaIuH,
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TEIUIONPOBOIHOCTb,
KOHBEKIIHS, U3TTy4YCHHE.
KonnuecTBo TEMIOTHI.

VY nenbHas TEMIOEMKOCTD
BelecTBa. TenaooOMeH U
TEIJIOBOE paBHOBECHE.
YpaBHEHHE TEIIOBOTO
Oananca. [1naBnenne u
OTBEpJICBaHUE
KPUCTATMYECKHUX BEILIECTB.
VY nenbHas Temora
TIJIaBJICHUS.
[Tapoo6pa3oBanue u
koHAeHcanus. Mcnapenue.
Kunienue. Y genbuas
TEIJI0Ta TapooOpa3oBaHMUS.
3aBUCUMOCTb TEMIIEPATYPbI
KUIIEHUS OT aTMOC(hEepHOTo
JIABJICHUS.

Brnaxnocts BO31yXa.
DHeprus TOIIUBA.

VY nenbHas Temiora
CropaHus.

[IpuHIUIIBEI paOOTHI
TermaoBbIx aBurarenen K11
TEIJIOBOT'O JBUTATEIIS.
TerioBble JBUTATENN U

JEMOHCTPUPYIOIINX PA3JINYHbBIE BUIBI
TeIJIoNepeaun: TEMIONPOBOIHOCTD,
KOHBEKIIHIO, U3IIyYEHUE.

HccnenoBanue siBieHUs TEMJI000MEHa

IPA CMEIIMBAHUM XOJIOJAHOM U TOPAYEN BOJIBI.
HabGnronenne ycTaHOBJICHHS TETLIOBOTO
PaBHOBECHS MEXKY TOPSIYEH U XOJIOJAHOM BOJIOM.
Onpenenenue (M3MEpEHNE) KOIUYECTBA
TEIJIOTHI, TOJIY9€HHOT'O BOJION TIPU TEMII000MEHE
C HarpeThIM METALIMYECKUM LIWJIHHAPOM.
Omnpenenenue (M3MepeHne) yaelabHON
TEIJIOEMKOCTHU BEILIECTBA.

Pemenue 3a1a4, CBI3aHHBIX C BEIYMCICHHEM
KOJIMYECTBA TEIUIOTHI U TEINTIOEMKOCTH

IPU TEMJI000MEHE.

AHalM3 cUTyaIrui NpakTHIeCKOro
WCII0JIb30BaHUS TEIJIOBBIX CBOMCTB BEILIECTB U
MaTepuasgoB, HAPUMeEp, B LETAX
IHEProcOepeKEHUS: TETIION30JISIINS,
sHEprocOeperaroIre KpbIiiy,
TEPMOAKKYMYJIATOPHI U T. 1.

Habnronenue siBiieHni ucapeHus u
KOH/ICHCAIINH.

HccnenoBanue npoiiecca ucnapeHust
Pa3IMYHBIX KUIKOCTEM.

OObsicHeHUE SBJICHUIN UCTIapeHus U
KOH/JICHCAIIMU Ha OCHOBE aTOMHO-
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3alIUTa OKPYXKAIOIIEH
Cpelbl.

3aKOH COXpaHEHUS U
MpEeBpPAILCHUS SHEPT U
B TEIUIOBBIX IIPOLIECCAX

MOJIEKYIISIPHOTO YYEHUSI.
Hab6nronenue n o0bsicCHEHHE TTpoLiecca KUIEHUs,
B TOM YHCJIE 3aBUCIMOCTH TeMIIepaTyphbl
KUTICHUS OT JaBJICHUS.

Onpenenenue (M3MEpPEHNE) OTHOCUTEIbLHOM
BJIIOKHOCTH BO3/yXa.

Hab6nronenue mporiecca miaBiaeHUs
KPUCTAITMYECKOT' O BEIlIECTBA, HAIPUMED, JIbJA.
CpaBHeHUE NPOLECCOB TUIABJICHUS
KPUCTAIUTUYECKUX TEJ U pa3MArdyeHus

U HArpeBaHUU aMOPQPHBIX TEJI.

Onpenenenue (U3MEpPEHUE) yIEIbHON TEMIOTHI
IUIaBJICHUS JIbJA.

OObscHeHne SBICHUN TIIaBICHUS U
KPUCTAJUIM3allM1 Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUCHHUS.

Pemenue 3a7a4, CBI3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEIUJIOTHI B MPOIIeccax
TeIIoNepeaauy Mpy IMIIABICHUU U
KpUCTAJTU3AlMH, UICIIAPEHUU U KOHJICHCAIUU.
AHanmu3 cuTyanui NpaKTUYECKOTro MPUMEHEHUS
SIBJICHUH TJIaBJICHUS U KPUCTAILTU3ALINH,
HarpuMep, MOTy4YeHUE CBEPXUNCTHIX
MaTepUaJioB, COJIeBas TPesiKa U Jp.

AHanu3 paboThl U 00bSICHEHUE PUHIIMIA
JICMCTBHSI TETIJIOBOTO IBUTATEIIS.

Brruncnenme KoamuecTBa TeI0ThI,
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BBIJICTISIFOIETOCS ITPU CTOPAHUU PA3JTUYHBIX
BUJI0B TomuBa, 1 KII/[ nBurarens.
OO0cyxIeHHE SIKOJIOTUUECKUX MOCISACTBUN
HCTOJIb30BAHUS JIBUTATEJIEH BHYTPEHHETO
CrOpaHMsl, TEIUIOBBIX U THAPOIJIEKTPOCTAHIIUI

Uroro no pasneny

28

Pa3znea 2. DinekTpuyeckue u

MAarHMTHBIC ABJICHUA

2.1 | DnexTpuueckue
3apsiibl.
3apspKeHHBIE Tea U
X B3aNMOICHCTBUS

7

DnekTpu3auus Tel.

JIBa pozia dIEKTPUUECKUX
3apsiaoB. BzaumoencTeue
3apSKEHHBIX TEIL.

3akon KysoHa (3aBUCHMOCTh
CHJIbI B3aUMO/ICVCTBUS
3apSKEHHBIX TEN

OT BEJIMYMHBI 3apsAJI0B U
PacCTOSIHUSI MEXKTY TEIAMM).
DIIEKTPUUECKOE MOJIE.
Hanpsoxénnocts
AJIEKTPUYECKOTO MOJIA.
[Ipunuun cyneprno3unuu
BJIEKTPUYECKUX MOJICH

(Ha KAYECTBEHHOM YpPOBHE).
Hocurenun snexrpuyeckux
3apsiA0B. DJIEMEHTAPHBIN
DIEKTPUYECKUH 3apsI.
CtpoeHue aToma.
IIpoBoHUKM U

HaGmonenue u mpoBeieHNE OTMBITOB

10 JICKTPHU3ALIUK TEJ TIPU COMPUKOCHOBEHUH U
WHIYKIAEH.

Habmronenne n o0bsICHEeHHE B3aMMOICHCTBUS
OJTHOUMEHHO M Pa3HOMMEHHO 3apsKCHHBIX TeJl.
OOBsiCHEHHE MPUHITUIIA ICHCTBUS AJICKTPOCKOTIA.
OOBsICHEHUE SIBICHUH AJICKTPHU3AIUU

IIPY CONPUKOCHOBEHHUH TEJI M MHAYKIIHCH

C WCIIOJIL30BaHNEM 3HAHUN O HOCUTEIIIX
AIEKTPUUICCKHX 3aPSIOB B BEIIECTBE.
Pacnio3naBanue u oObsICHEHUE SIBIICHUI
AJIEKTPU3AIIHU B TTIOBCETHEBHOM JKU3HHU.
Habmronenne n o0bsCHEHHE OIBITOB,
WUTFOCTPUPYIOIINX 3aKOH COXPaHCHUS
AJICKTPUYECKOT0 3apsiia.

Habronenue onpITOB MO MOJIETHPOBAHUIO
CHJIOBBIX JIMHUH AJIEKTPUIECKOTO TOJIA.
HccnenoBanue neiCTBUA SAEKTPUIECKOTO MOJIA
Ha IIPOBOJIHUKU M JTUJICKTPUKH
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JIDJICKTPUKU. 3aKOH

COXPaHCHUS SJICKTPUICCKOI'O

3apsizia

2.2

ITocTrosHHBIN
DIEKTPUYECKUHN TOK

20

DIIEKTPUYECKUN TOK.
YcnoBus CylecTBOBaHUs
AJIEKTPUYECKOrO TOKA.
HcTouHrKH MOCTOSTHHOTO
TOoKa. JlencTBus
AJIEKTPUUYECKOTO TOKa
(TemnoBoe, XMMUYECKOE,
MarHuTHOE).
DJIEKTPUUECKUM TOK

B XXHIKOCTSIX M T'a3ax.
DJIEeKTpUYECKas LEMb.
Cuna Toka. DIEKTpUUECKOe
HaIpsDKEHUE.
ComnporuBieHue
MPOBOJIHUKA. Y IETBHOE
COMPOTHUBIICHUE BELIECTBA.
3akod Oma 1151 yyacTka
uenu. [locinenoBarensHoe U
napasieibHOE COEIUHECHUE
MIPOBOJHUKOB.

PabGora u MOITHOCTh
AIEKTPUYECKOrO TOKA.
3akoH />xoyns—JIenna.
DJIEKTPUUYECKHUE LIETIH U

HaGmroienne pa3amaHbIX BUJIOB JICHCTBUS
JIEKTPUUECKOTO TOKA ¥ OOHAPYKEHUE ITUX
BUJIOB JICHCTBUS B IOBCEIHEBHOM KU3HMU.
HaGmronenre BO3HUKHOBEHMS Ta30BOT0 pa3psiia
Y BJIEKTPUYECKOr0 TOKA B )KUJKOCTH

COopka U UCIIBITaHUE JIEKTPUUECKON LIETTH
ITOCTOSTHHOT'O TOKa.

M3mepenue cuiibl TOKa aMIepMETPOM.
N3mepenue 3J1eKTpuIeCKOro HanpsiAKEHUS
BOJILTMETPOM.

[IpoBeneHue u 00BICHEHUE ONBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTD
BJIEKTPUYECKOTO COMPOTUBIICHUS MPOBOIHUKA
OT €ro JJIMHBI, TUIOLIAIN NONEPEYHOTO CEYCHUS
¥ MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHUIIBI TOKA,
MIPOTEKAIOILETO YEPE3 PEIUCTOP,

OT COIPOTHUBJIEHUS PE3UCTOPA U HATIPSHKEHUS
Ha PE3UCTOPE.

[IpoBepka mpaBuia CJI0KEHUS HANIPSHKEHUN
IIPY MOCJIEA0BATEIbHOM COCAUHEHUH JIBYX
pE3UCTOPOB.

[IpoBepka mpaBuiia I CHIIbI TOKA

[IPU MTAPAVICIIBHOM COEJIMHEHUN PE3UCTOPOB.
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oTpeouTENU
AIEKTPUUECKON YHEPTUU
B ObITy. KopoTkoe
3aMbIKaHUE

AHanu3 cuTyanui nociaea0BaTeIbHOIO U
[1apaJUIEIIBHOTO COCIMHEHNUS IIPOBOAHUKOB

B JIOMAIIIHUX DJIEKTPUUECKUX CETSX.

Pemenne 3anau ¢ ucnosnp3oBanueM 3akoHa Oma
U GpopMys pacuéra IIEKTPUIECKOTO
CONPOTHUBIICHUS ITPU MTOCIIEI0OBATEIHBHOM U
NapajuIeIbHOM COEIMHEHUHN TPOBOJHUKOB.
OmnpeneneHue padOTHI AIEKTPUUECKOr0 TOKA,
IIPOTEKAIOILETO YEPE3 PEIUCTOP.

Ornpenenenne MOIHOCTU 3JEKTPUYECKOT 0 TOKA,
BBIJIEJISIEMOI HA PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA Y€PE3
JAMIIOUYKY OT HanpsKeHUs Ha Hel. Onpenenenue
KII/l narpeBarens.

HccnenoBanue npeodpa3oBaHus SHEPTUU

IIPU NOBEME IPy3a AIEKTPOABUTATEIIEM.
OOBsicCHEHHE YCTPOMCTBA U MPUHITUTIA JEHCTBUS
JIOMAIIIHUX 3JIEKTPOHArpeBaTelbHbIX MPUOOPOB.
OObsicHEeHUE TPUUUH KOPOTKOTO 3aMbIKAHUS U
IIPUHLIATIA JEUCTBUS IUIABKUX IPEAOXPAHUTETIEH.
Pemenue 3a1a4 ¢ MCNIOJIB30BaHUEM 3aKOHA
Jxoyns—Jlenua

2.3

MarsuTHbIC SIBICHUS

ITocTossHHBIC MarHUTHI.
BzaumoneiictBue
MMOCTOSTHHBIX MarHuTOB.
MarsauTtHoe nojJe.
MarsauTtHoOe 1oJje 3eMI

HccnenoBanne MarHuTHOT'O B3aUMOJICHCTBHSA
IMOCTOSTHHBIX MarHHUTOB.

M3ydeHnre MarHuTHOTO TOJIS TIOCTOSIHHBIX
MarHyuTOB IIPH UX O0BEIMHEHUH U Pa3/ICIICHHH.
HccnenoBanre MarHUTHOI'O B3aUMOAECHCTBHUS
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Y €ro 3HAYEHUE JIJISl KUZHU
Ha 3emuie. OnbIT Dpcreaa.
MaruauTtHoOe nose
AJIEKTPUYECKOTrO TOKA.
[Ipumenenue
AJICKTPOMArHuTOB

B TeXHUKE. JlericTBHE
MAarHUTHOTO MOJIst

Ha MPOBOJIHUK C TOKOM.
DIIEKTPOJBUTATEITH
MIOCTOSTHHOTO TOKA.
Ucnonb3oBanue
AJIEKTPOIBUTATEIICH

B TEXHHUUYECKUX YCTPONCTBAaX
Y Ha TPAHCIIOPTE

ITOCTOSTHHBIX MarHUTOB.
N3y4yeHre MarHuTHOTO I10JIsI ITOCTOSIHHBIX
MarHuTOoB MPHU UX OOBEAMHEHUU U Pa3/ICIICHUU.
[IpoBeneHre ONbITOB O BU3YyaJIU3al[uH OIS
ITOCTOSTHHBIX MarHUTOB.

N3ydyeHne sABIeHUS HAMATHUYMBAHUS BEIIECTBA.
HccnenoBanne neucTBUs 3JIEKTPUYECKOIO TOKA
Ha MarHUTHYIO CTPEIIKY.

[IpoBeneHne ONBITOB, AEMOHCTPUPYIOIIUX
3aBUCUMOCTD CUJIbI B3aUMOJEHCTBHS KaTYIIKN

C TOKOM 4 MarHuTa OT CUJIbl U HAIIPABJIICHUS TOKA
B KaTyIIKeE.

AHaJIN3 CUTyallni MPAaKTUYECKOIO IPUMEHEHHUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAaX, MPOMBILUIEHHOCTH, MEULIUHE).
N3yyenue neicTBUs MarHUTHOTO OIS

Ha IPOBOJIHHUK C TOKOM.

N3ydeHue NerCTBUS DIEKTPOABUTATEIA.
N3mepenue KIIJ1 anexkTpoaBurarebHONU
YCTaHOBKH.

PacniosnaBanue u aHanu3 pa3IM4HbIX
IIPUMEHEHUH DJIEKTPOIBUTATENICH

(TpaHcmopt, OBITOBBIE YCTPOMCTBA U JIp.)

2.4

DJIeKTpOMarHuTHas
VHIYKIUS

OnbiTel @apazes. SBieHue
3JIEKTPOMAarHUTHOU
nHayknuu. [Ipasuio Jlenna.
DJIEKTPOTreHEPATOP.

OnbITEI IO HCCIICIOBaAHUIO SABJICHUSA
BHGKTPOMaFHHTHOﬁ HHAYKIHUNU: UCCIICAOBAHHNC
W3MCHCHUM 3HAYCHUS U HaIIpaBJICHUA
WHAYKIIMOHHOI'O TOKa
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CnocoObl osy4eHus

AIEKTPUYECKOU DHEPTHH.

DIIEKTPOCTAHIINHU
Ha BO300HOBJIISIEMBIX
HCTOYHUKAX YHEPTUH

Utoro no pazaeny 37
PesepBHoe Bpemsi 3

OBILEE KOJIMYECTBO 68
YACOB 110 ITPOTPAMME
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9 KJIACC
No HanmenoBanue KomunuectBo | Ilporpammuoe conepxkanrie | OCHOBHBIC BUJIbI ACATEILHOCTH O0Yy4arOIIUXCS
o/t pa3zeiioB U TEM qacoB

y4eOHOr o pemMeTa

Pa3n

ea 1. Mexannueckue siBJICHHS

1.1

Mexannueckoe
JIIBUYKEHUE U CIIOCOOBI
€r0 OIMUCAHUA

10

MexaHnueckoe IBUKCHUE.
MarepuanbHas TOUKaA.
Cucrema orcuéra.
OTHOCHUTEIIBHOCTh
MEXaHUYECKOTO IBMKCHHUS.
PaBHOMEpHOE
MPSAMOJMHENHOE JIBUKECHUE.
HepaBHomepHoe
MPSIMOJIMHENHOE IBUKECHUE.
CpenHsis 1 MTHOBEHHAs
CKOpPOCTb TeJa IpU
HEPAaBHOMEPHOM JIBUKECHHH.
Yckopenue.
PaBHOyCKOpEeHHOE
MPSIMOJIMHENHOE JIBUKEHHUE.
CBo0OoHOE MajicHHE.
OnwiTe! ["amues.
PaBHOMEpHOE NBUKEHUE
110 OKPY>KHOCTH.

Ilepuon u yacrora
oOparenus. Jlunelinas u
YIJIOBasi CKOPOCTH.

AHanu3 1 00CyXAeHUE Pa3IUYHBIX IPUMEPOB
MEXaHUYECKOTO JIBUYKECHHUSI.

OO6cyxaeHue rpaHul] IPUMEHUMOCTHA MOJICTTH
«MarepuanbHas TOUKay.

Onucanue MEXaHU4YeCKOro JIBUAKEHUS
pazIMYHbIMU crioco0aMu (ypaBHEHUE, TaOIHUIIA,
rpaduk).

AHaIIU3 )KU3HEHHBIX CUTYallUii, B KOTOPBIX
MPOSIBIISIETCS OTHOCUTEIBHOCTh MEXaHUUECKOT O
JIBUKCHUSL.

Hab6nronenme MexaHU4eCKOTo IBYKCHHS Tela
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.
CpaBHeHME TTyTEH U TPACKTOPUMN ABUKEHUS
OJIHOTO M TOT'O K€ TeJla OTHOCUTENILHO Pa3HbIX
TEJI OTCYETA.

Amnanus Texcra ["anuinest 06 OTHOCUTEIBHOCTH
JIBUYKEHUS; BHITIOJIHEHUE 3a/IaHUM 110 TEKCTY
(CMBICIIOBOE YTEHUE).

Onpenenenune cpeIHEN CKOPOCTH CKOJIbKEHUS
OpycKa WM JIBIXKECHUS IIAPUKa TT0 HAKJIOHHON
IJIOCKOCTH.

AHalM3 1 00CYXKJIeHHE CTIOCOO0B
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LlenTpOocTpEMUTENBHOE
YCKOPEHHE

pUOITMKEHHOTO OITPEICIICHUS MTHOBECHHOMN
CKOPOCTH.

Omnpenenenue CKOPOCTH PaBHOMEPHOTO
JBYDKEHUS (IIapyKa B )KUIKOCTH, MOJCIH
AJIEKTPUUYECKOTO aBTOMOOWIIS U T. 1I.).
Onpenenenne nyTv, IPOMICHHOTO 3a JTaHHBII
MIPOMEKYTOK BPEMEHH, M CKOPOCTH TeJla

1o rpauKy 3aBUCUMOCTHU MyTH PAaBHOMEPHOT'O
JBYKEHUS OT BPEMCHH.

OO0cyxaeHne BO3MOKHBIX IPUHIIUIIOB
NeNCTBUS TPUOOPOB, U3MEPSIOLIUX CKOPOCTh
(cnuIoMeTpOB).

Brruucnenue myTa ¥ CKOpOCTH MPU
PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JBHKEHUN
Tena.

OmnpeneneHue MPONJICHHOTO MyTH U YCKOPSHUS
JBIDKEHUS Teja 1Mo TpadrKy 3aBUCHUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JIBUYKEHUS TeJla OT BPEMEHHU.

IIposepka eunomesvl: eciu

npU PaBHOYCKOPEHHOM OBUIHCEHUU

0e3 HauanbHOU CKOPOCMU NYMU OMHOCAMCA
KaK psi0 HeYEMHbIX Yuces, mo
coomeemcmayouue NPOMeNCymKu pemeHU
0OUHAKOBYL.
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Onpenenenne ycKOpeHus Tela

IPU PAaBHOYCKOPEHHOM JIBUKCHUU

10 HAKJIOHHOM TJIOCKOCTH.

N3mepenue neprojia v 4acToThl 0OpalieHus
TeJa Mo OKPYKHOCTH.

OrnpeneneHue CKOpOCTH paBHOMEPHOTO
JBUXKEHUS T€Ja IO OKPY>KHOCTH.

Pemenue 3a1au Ha onpeneeHue
KMHEMATUYECKUX XapaKTePUCTUK
MEXaHUYECKOTO JABUKEHUS PA3TMUYHBIX BUJIOB.
Pacnio3naBanue u mpuOIMKEHHOE ONMCAHKE
Pa3IMYHBIX BUJOB MEXaHUYECKOTO JIBUKCHUS
B IIPUPOJIe ¥ TEXHUKE (Ha IpuMepax cBOOOTHO
MaJIafoInuX TeJ, ABKCHUS )KUBOTHBIX,
HEOECHBIX TeJI, TPAHCTIOPTHBIX CPEJCTB U JIp.)

1.2

Bzaumonerictsue Ten

20

[lepsbIii 3ak0H HproToHa.
Bropo# 3akon Herotona.
Tperuit 3akoH HeroToHa.
[IpuHUMD cynepno3uuuu
CHUJIL.

Cuina ynpyroctu. 3akoH
['yka. Cuiia TpeHus: cuia
TPEHUS CKOJIb)KEHHUSI, CUJIa
TPEHUS MOKOS, TPYrue BUJIbI
TPEHUSI.

Cuiia TSKECTH M 3aKOH
BCEMUPHOTO TATOTEHHUS.

HaGmonenue n o6CyxaeHne onbITOB

C IBMKCHHUEM TeJIa MPY YMEHBIIICHUH BIUSHUS
JPYTUX TeJ, MPENATCTBYIOIINX ABHKEHUIO.
Ananmu3 Tekcta ["anunes ¢ onrcaHuem
MBICJIEHHOTO KCIIEPUMEHTA,
000OCHOBBIBAIOIIETO 3aKOH UHEPIIUU;
BBITTOJIHEHHUE 33/IaHUH 10 TEKCTY (CMBICTIOBOE
YTEHUE).

O6cyxneHre BO3MOKHOCTH BBITIOTHEHUS
3aKOHA MHEPIUU B Pa3IMYHBIX CHCTEMax
OTCYETA.

Hab6mtoneHue u o0cyxaeHrne MeXaHuueCKux
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VY ckopeHue cBOOOJHOTO
najeHus. /[Bi>keHue miaHer
Bokpyr CounHua. [lepBas
KOCMUYECKast CKOPOCTb.
HeBecoMocTh 1 neperpysku.
PaBHOBecHne MaTepuanbHOU
TOYKHU. AOCOIIOTHO TBEPIOE
teno. PaBHoBecue TBEpAOro
TeJa C 3aKPETUIEHHON OChIO
BpaleHusi. MOMEHT CHUJIBL.
LenTtp TsKECTH

SIBJICHUH, TPOUCXOASAIINX B CHCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM

Y YCKOPEHHOM JIBUKEHUU OTHOCUTEIBLHO
KaOuHeTa (QU3HKHU.

JIeliCTBUSI C BEKTOpAMU CHUJI: BBIIIOJHEHHUE
3aJaHUN IO CJIIOKEHUIO U BEIYUTAHUIO
BEKTOPOB.

HabGnronenue u/vm mpoBeieHre OIBITOB,
JEMOHCTPUPYIOLIMX 3aBUCUMOCTb YCKOPEHUS
TeJa OT MPUII0KEHHON K HEMY CHJIBI U MacChl
Tena.

AHalu3 1 00bSICHEHUE SIBICHUN

C UCIIOJIb30BAaHUEM BTOPOTO 3aKOHA HproTOHA.
Pemenue 3amay ¢ ucrnonb30BaHUEM BTOPOTO
3akoHa HproTOHA ¥ mIpaBuJIa CIIOKEHHUS CUIIL.
Ornpenenenue )KECTKOCTU MPYKUHBI.

AHanmn3 CUTYyaluii, B KOTOPBIX HAOIIOAI0TCS
yrpyrue aedopManuu, 1 uX 00bICHEHUE

C UCIOJIb30BaHMEM 3aKkoHa ['yka.

Pemenue 3a1a4 ¢ uCronb30BaHUEM 3aKOHA
I'yxka.

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHHS

CKOJIBKCHHA OT CHUJIbI HOPMAJIbHOI'O JaBJICHUA.

OO6cyxieHne pe3ynbTaToB HCCIICAOBAHNUA.
Omnpenenenue kodpPuimeHTa TpeHUs
CKOJTB)KCHHSI.

V3amepenune CHITbl TPEHUS TTOKOSI.
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Pemrenue 3aaa4 ¢ ucnonb3oBaHueM (popMyJibl
JUTSL CUJTbI TPEHUS CKOJIbKEHUSI.

AHanmm3 ABMKEHUS TEJI TOIBKO IO IEUCTBUEM
CHJIbI TSDKECTH — CBOOOHOI'O MaJICHUsI.
OOBbscHEeHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJIHOTO MaJICHUSI OT MAacChl Tefa.

OueHka BEITMYMHBI CUIIBI TATOTEHUS,
JNEHCTBYIOIIEN MEXIY IBYMsI TEJIaMU

(mJ1s pa3HbBIX Macc).

Ananu3 ABMKEHUS HEOECHBIX Tell

NOJT ACMCTBUEM CHJIBI TATOTEHUS

(C UICIIOJIB30BaHUEM JOTIOTHUTEIIBHBIX
MCTOYHUKOB UH(POPMALIUH).

Pemenue 3a1a4u ¢ MCMOIB30BaHUEM 3aKOHA
BCEMUPHOTO TATOTEHUS U (DOPMYJIbI

JUISL pacd€Ta CHJIbI TSDKECTH.

AHaJIM3 OPUTHHAIBHOTO TEKCTA,
OIMCBHIBAOILIETO MPOSBICHUS 3aKOHA
BCEMHUPHOTO TATOTEHHUS; BHIIIOJIHEHUE 3aJaHUI
M0 TEKCTY (CMBICIIOBOE UTCHUE).

HaGmronenne u 00CyXJIeHHE OIBITOB
110 U3MEHEHHIO BEca Tejia MPU YCKOPEHHOM

TIBUKCHHH.

AHanu3 yca0BUi BOSHUKHOBEHHS HEBECOMOCTH
U TIEPETPY3KHU.

Pemenne 3a1au Ha onpezesieHue Beca Tena

B Pa3JIMYHbIX YCIOBUSIX.
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AHanu3 cuil, JEUCTBYIOIIUX HA TEJIO,
MOKOSIIIEECS Ha OMOpe.
Onpenenenue NeHTpa TSKECTU PA3TUIHbIX TEI

1.3.

3aKOHBI COXPAHEHUS

10

Nmnynbc Tena. U3Menenune
uMnyJibca. UMnynbc CUbl.
3aKOH COXpaHEHHUS
uMIyibca. PeakTuBHOE
JBHKCHUE.

Mexanndeckast paboTa u
MOIIHOCTh. Pabota cun
TSYKECTH, YIIPYTOCTH,
TpeHusi. CBsI3b SHEPIUu U
pa0otsl. [loTeHnnansHas
DHEPIUs Tena, MOIHATOrO
HaJl TOBEPXHOCTBIO 36MIIH.
IToreHmansHas SHEPrus
CKaTOM INPYKUHBI.
Kunernueckas sueprus.
Teopema 0 KHHETUUYECKOU
SHEPIruM. 3aKOH COXPaHEHUS
MEXaHWYECKOU YHEPTUU

HabGmronenre u o0CyXICHHE OIBITOB,
JIEMOHCTPUPYIOIINX TIepeady UMITyJIbCca

MPU B3aUMO/JICHCTBUU TEJ, 3aKOH COXPAHEHHUS
UMITYJIbCa TPU a0COJIIOTHO YIIPYTOM U
HEYIIPYrOM B3aUMOIEHCTBHUU TEN.

AHanu3 cuTyauuid B OKpyKarolen KU3HN

C UCIIOJIb30BAHUEM 3aKOHA COXPAHECHUS
UMITYJIbCA.

PacnioznaBanue siBIEHUSI PEAKTUBHOTO
JBUKEHUS B IPUPOJIC U TEXHUKE.
[IprMeHeHne 3aK0Ha COXPAaHEHUST UMITYJIbCa
IJIs1 pacu€ra pe3ysibTaTOB B3aUMOJICUCTBUS TEN
(Ha mpuMepax HEYIPYyTroro B3auMoI€UCTBUS,
YIIPYTroro HeHTPaIbHOI0 B3aUMOAECHCTBUS IBYX
OJIMHAKOBBIX TEJI, OHO U3 KOTOPHIX
HETIOJIBUKHO).

Pemenune 3a1au ¢ nCnob30BaHWEM 3aKOHA
COXPAHEHUSI UMITYJIbCA.

OnpeneneHue padOThl CUJIBI YIPYTOCTH

IIpU MOJBEME TPy3a C UCIOIb30BAHUEM
HETOABMYKHOTO U TTOJABUXKHOTO OJIOKOB.
N3mepeHne MOIHOCTH.

N3mepenne noTeHIanbHOM SHEPTUH YIIPYTO
nehOpMUPOBAHHON MPY>KUHBI.
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N3mepenne KNHETUYECKON YHEPTHUH TeEJla

IO JUIMHE TOPMO3HOTO ITYTH.
DKCIEPUMEHTAIBHOE CPABHEHUE N3MEHEHHUS
MOTEHIIMAILHON U KHHETUYECKON YHEPIUM Tea
IIPU JBUYKEHHUU 110 HAKJIOHHOM IIJIOCKOCTH.
DKCIIEpUMEHTANIbHAS POBEPKA 3aKOHA
COXPAHEHHS] MEXaHUYECKOW dSHEPTUn

pyu CBOOOHOM a/ICHUU.

IIpumeHeHne 3aK0Ha COXpaHEHUs
MEXaHWYECKOW dHEPTUH JUIs pacuéra

MMOTCHIMAILHOW ¥ KHUHETUYECKOW YHEPrUi Tea.

Pemenue 3aJa4 C UCIIOJIb30BAHHMECM 3aKOHAa
COXpPAaHCHHUA MEXaHUYECKOH OHCPIUuu

Hroro no pasneny

40

Pa3nen 2. Mexanndeckue Ko1e0aHud U BOJTHBI

2.1 | Mexauuueckue
KoJiIcOaHUSA

7

KonebarensHoe nBMX)KEHUE.
OCHOBHBIE XapaKTEPUCTUKU
KOoJieOaHUM: epUo,
4acToTa, aMIUIUTY/a.
MaremaTudecKuii u
NPYKUHHBIN MasTHUKH.
[IpeBpamienne dHepruu
IpH KOJIeOaTeTbHOM
JIBIKEHUU.

3aTyxaronue KoiaeoaHus.
BrinykeHHbIe KOJIeOaHusl.
Pe3onanc

Habmonenne koie0aHui 1Mo ASHCTBUEM CHIT
TSKECTU U YIIPYrOCTH U OOHApYKEHHE
0IO0HBIX KOJICOAHUH B OKPY’KAIOIIIEM MHPE.
Ananu3 xoneOaHui rpy3a Ha HUTU U

Ha npyxuHe. OnpenencHue 4acTOThI
KoJie0aHUI MAaTEMaTHISCKOTO U TIPYKUHHOTO
MAasITHUKOB.

Hab6mronenue u o0ObsICHEHUE SIBICHUS
pe30oHaHca.

HccnenoBanne 3aBUCMMOCTH ITEPUOAA
KoJie0aHui TTOJIBEIIIEHHOTO K HUTH T'Py3a
OT JJIMHBI HUATH.
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[IpoBepka HE3aBUCUMOCTH NEproIa KojebaHui
rpy3a, MOABEIIEHHOTO K JICHTE, OT MacChl Tpy3a.
Hab6mtoneHue u 00CyXJI€HUE OIBITOB,
JIEMOHCTPUPYIOLIMX 3aBUCUMOCTh MIEpHUO/Ia
KOJICOAHHH MPYKUHHOT'O MAasITHUKA OT MacChI
rpy3a 1 )XECTKOCTU MPYKUHBI.

[IpumeHneHrne MaTeMaTHYECKOTO U MPYKHHHOTO
MasiTHUKOB B Ka4€CTBE MOJIEJIEN IJIsl OMHMCaHUs
Kosie0aHU B OKPY’KAOIIEM MUPE.

Pemenne 3ama4, CBsI3aHHBIX C BBIUKUCICHUEM
WM OIICHKOW 4acTOThI (TIepuojia) Konebanui
H3mepenue yckopenus c60600H020 nadeHus.

2.2

Mexanunueckue
BOJIHBL. 3BYK

MexaHnn4yecKkue BOJHBL.
CBoiicTBa MEXaHUYECKHUX
BOJH. [IpononbpHbIe 1
nonepeyHbie BOMHbL. J{nrHa
BOJIHBI U CKOPOCTb €€
pacnpoCTpaHeHusl.
MexaHnuecKkue BOJIHbI

B TBEPAOM Tele,
CEHCMUYECKUE BOJIHBL.
3ByK. [ pOMKOCTH 3BYyKa U
BbICOTa TOHA. OTpaxkeHue

3Byka. UudpasByk u
yIIbTPa3BYK

OO6HapyXeHHE U aHAIU3 BOJTHOBBIX SIBJICHUI
B OKPYXAIOIEM MHUpE.

Habmonenue pacnpocTpaHeHus MPOI0TbLHBIX
Y TIONIEPEYHBIX BOJH (Ha MOJIEIIN) U
oOHapyKeHNE aHATIOTMYHBIX BUIOB BOJTH

B IIpUpOJi€ (3BYK, BOJIHBI Ha BOJE).
Brruncnenne 1ivMHBI BOJHBI B CKOPOCTH
pacnpocTpaHeHus! 3ByKOBBIX BOJIH.
DKCnepuMEHTAIbHOE OTpEIeICHUE TPAHMII
YaCTOTHI CIBIIIMMBIX 3BYKOBBIX KOJICOAHUH.
Ha6mronenue 3aBUCMMOCTH BBICOTHI 3BYKa

OT YacTOTHI (B TOM YHUCIIE, C UCIIOIB30BAHUEM
MY3bIKaTbHBIX HHCTPYMEHTOB).

Hab6mronenue u 00bsICHEHHUE SBICHUS
aKyCTHUYECKOTO PE30HaHCA.
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AHanmu3 OpUrHHAIILHOT O TEKCTA, TOCBAILEHHOTO
WCII0JIb30BAHUIO 3BYKA (MJIM YJIBTPAa3BYKA)

B TEXHUKE (IXOJIOKALUS, YIbTPA3BYK

B MEJIMIIMHE U Jp.); BBIIOJHEHUE 3aJaHUI

110 TEKCTY (CMBICIIOBOE YTEHHE)

Uroro no pasneny

15

Pa3nen 3. DiIeKTPOMATHUTHOE 0JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI

3.1 | DnekrpomMarHuTHOE 6 DJIEKTPOMAarHUTHOE TOJIE. [TocTpoenue paccyxeHuit, 000CHOBBIBAIOIINX
roje u DJNIEKTPOMAarHUTHHIE BOJIHBL. | B3AUMOCBSA3b JJIEKTPUYECKOr0 U MAarHUTHOT'O
3JIEKTPOMAarHUTHbIE CaoilicTBa IIOJIEH.

BOJIHEBI SJICKTPOMAariuTHBIX BOJIH. DKCNepUMEHTAIbHOE U3yYEHUE CBOKCTB
[Ikana 57IEKTPOMAarHUTHBIX | 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE
BOJIH. Mcnionb30BaHue C MIOMOIIBI0 MOOMIILHOTO TesleoHa).
BIICKTPOMArHUTHBIX BOJTH AHaJIN3 pEHTI€HOBCKUX CHUMKOB
JUIsl COTOBOU CBSI3H. YEJI0BEYECKOI0 OPraHu3Ma.
DJEeKTpOMAarHMTHas PUPOJA | AHATN3 TEKCTOB, OMTUCHIBAIOIINX TIPOSBICHHS
ceeta. CKOpOCTh CBETa. AIIEKTPOMArHUTHOTO U3JIy4€HHUsI B IPUPOLE:
BosHoBbIE CBOHCTBA CBETA ’KUBBIE OPraHU3MbI, U3Ty4E€HUSI HEOSCHBIX TeJ
(CMBICIIOBOE UTEHUE).
Pacnio3naBanue u aHanu3 pa3IMuHbIX
IIPUMEHEHUN 3JICKTPOMAarHUTHBIX BOJIH
B TEXHUKE.
N3y4yeHne BOJIHOBBIX CBOWCTB CBETA.
Pewrenue 3amau ¢ ucnosb3oBanueMm (Gpopmyi
JUIS1 CKOPOCTH DIIEKTPOMArHUTHBIX BOJIH, JJIMHBI
BOJIHBI M YACTOTBI CBETA
Hroro no pazaeny 6
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Pa3zagen 4. CBeToBbI€C ABJICHUSA

4.1

3aKOHBI
pacrpocTpaHeHHUS
CcBETAa

JlyueBas Mmozienb CBETA.
Hcrounuku ceera.
[IpssMonuHerHOE
pacnpocTpaHeHUEe  CBeTa.
3armenus Connua u JIyHsI.
Otpaxenue cera. [lnockoe
3epKaJI0. 3aKOH OTPaXEHUs
CBETAa.

[Ipenomienue cBera. 3akoH
npenomiieHus ceera. [lomHoe
BHYTPEHHEE OTPaKCHHE
cBera. Mcnonp3oBanue
MIOJIHOTO BHYTPEHHET O
OTPa)KEHMSI B ONTHYECKUX
CBETOBOJIaX

HabGnronenue onbITOB, TEMOHCTPHPYIOIINAX
SIBJICHUE TIPSIMOJIMHEWHOTO PaCpOCTPAHECHHUS
cBeTa (BO3HUKHOBEHUE TEHU U MOJYTEHH),

U X UHTEPIPETAITUS C UCIIOJIb30BAHUEM
MIOHSITUSI CBETOBOTO JTy4a.

OObsicHEHUE U MOJICTTUPOBAHKE COJIHEYHOTO U
JIYHHOTO 3aTMEHUU.

HccnenoBanne 3aBUCHMOCTH yTila OTPAKCHUS
CBETOBOTO JIy4a OT yIJia MaJIeHuUs.

N3ydenue cBOKMCTB N300pakeHHSI B IITIOCKOM
3epKalie.

Ha6monenue n o0bsicHEHHE OTIBITOB

0 TIOJTYYEHUIO M300paKEHU B BOTHYTOM U
BBINYKJIOM 3epKaiiax. Habmronenue u
00BSICHEHUE OTBITOB TIO MPEJIOMIICHUIO CBETA
Ha TPaHUIIC PA3IMYHBIX CPEl, B TOM YHCIIC
OITBITOB C TIOJTHBIM BHYTPEHHUM OTPAKCHUEM.
Hccnenosanue 3aBUCUMOCTH yria
MIPEJIOMJICHHS OT YTJIa TaJICHHs] CBETOBOTO JTy4a
Ha TPaHUIE «BO3AYX—CTEKIIO».
PacnioznaBanue siBjeHUN OTpaKeHUs U
MIPEJIOMJICHHSI CBETa B TTOBCEAHEBHOM KU3HHU.
AHanmu3 U 00bsICHEHUE SIBJICHUSI ONTHYECKOTO
MHUpaXxKa.

Pemenue 3amay ¢ ucnonb30BaHUEM 3aKOHOB
OTpaKCHHS U TIPEJIOMJICHUS CBETA
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4.2 | JInH3BI ¥ ONTHYECKHE 6 Jlunza. Xon nyuedt B muH3e. | [lomyueHnue n300paskeHUit ¢ MOMOIIIbIO
IpUOOPEI Onruueckas cucrema COOMparonIel ¥ pacCcerBarONICH JIMH3.
(oroannapara, MUKpockona | Ompenenenue GOKYCHOTO paCCTOSHUS U
u Teneckona. ['na3z kak ONTHYECKOU CUJIbI COOUpPAIOLIEH JTHH3BI.
ONTUYECKas CUCTEMA. AHaJIA3 yCTPONCTBA M IPUHUUIIA JEHCTBHS
bmuzopykocth n HEKOTOPBIX ONTUYECKUX MPUOOPOB:
JAIbHO30PKOCTh ¢doroanmapaTa, MUKpOCKOIIA, TEJIECKOIA.
N3yuenue moaenu ria3a Kak ONTUYECKON
CUCTEMBI. AHAIN3 ABJICHUIN OJIM30pYKOCTH
U TaJIbHO30PKOCTH, MPUHIUIIA ACHCTBUSA
OYKOB
4.3 | Paznoxenue 6emoro 3 Paznoxxenue Genoro cera Hab6nronenue paznoxenust 0eiaoro ceera
CBETA B CIIEKTP B criekTp. OnbiTel HplOTOHA. | B CIieKTp.
CnoxeHue CreKTpaabHbIX HaOmronenue u 00bsiICHEHHE OITBLITOB
1uBeToB. /{ucnepcus ceera 10 TIOJTY4YEHHUIO O€TI0ro CBETA MPU CII0KEHUU
CBETa Pa3HbIX L[BETOB.
[IpoBenenue u 0ObSICHEHNE OIBITOB
110 BOCIIPUSITHIO [[BETA MPEIMETOB MPU UX
HaOJII0JICHUH Yepe3 IIBETOBbIE (DUITLTPHI
(LIBETHBIE OYKH)
Uroro no pazaeny 15
Pa3znen 5. KBaHTOBbBIE sIBJI€HHUS
5.1 | Ucnyckanue u 4 Omnsitel Pezepdopna u O6cyxnenue nenu onsitoB Pesepdopaa

IIOTJIOIICHUE CBCTA
aTOMOM

IJIaHETapHast MOZEIb aToMa.
Monaens aroma bopa.
Hcnyckanue v norjaonieHue

ITO UCCJIICA0OBAaHNIO aTOMOB, BBIIBM>KCHUC
THUIIOTC3 O BOBMOKHBIX PC3YJIbTaTaX OIILITOB

B 3aBUCHUMOCTH OT IpCAIIOojIaracMoro CTpoCHus
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cBera aToMOM. KBaHTBL.
JInnenyareie CIEKTPhI

aTOMOB, (POPMYIIHPOBAHUE BHIBOJIOB

U3 PE3YIBTATOB OIBITOB.

OO6cyxaeHue NpoTUBOPEUNid TITaHETAPHON
MOZENH aTOMA U OCHOBAHMM IS TUIIOTE3bI
bopa o craimoHapHbIX OpOUTaX 3JIEKTPOHOB.
HaGmroenre CrijomHbIX U TMHEHYaThIX
CIIEKTPOB HU3J1yYEHHUsI PA3JIMYHBIX BEILIECTB.
OObsCHEHUE TMHENYATBIX CIIEKTPOB U3ITyUEHUS

5.2

CtpoeHne aTOMHOIO
aqpa

PannoaktuBHOCTE. Anba-,
OeTa- U raMMa-u3JTydeHUsI.
CrtpoeHne aTOMHOTrO siapa.
Hyxknonnast Mmozeinb
aTOMHOTO sijipa. M30TorbI.
PagnoaktuBHbIC
npeBpaieHus. [lepron
nojypacnaga aTOMHBIX SIIEP

OO0cyxieHne BO3MOXKHBIX TUIIOTE3 O MOJIEISAX
CTPOCHHUS Sipa.

Onpenenenue cocrasa siaep 10 3aaHHBIM
MaCCOBBIM U 3apsiIOBBIM YUCIIaM U

IO MOJIOKEHUIO B IEPUOIUYECKON CUCTEME
3JIEMEHTOB.

AHalli3 U3MEHEHUs COCTaBa sijijpa v ero
MOJIOKEHUS B MIEPUOJIUUECKON CUCTEME

MIpU 0-PaTUOAKTUBHOCTH.

HccnenoBanue TpekoB o-4aCTHUI IO TOTOBBIM
dbotorpadusim.

OO6HapyXeHue U U3MepeHre paaualuoOHHOrO
¢dboHa ¢ TOMOIIBIO JO3UMETPA, OIICHKA €TO
WHTEHCUBHOCTH.

Amnam3 OMOIOrHYeCKUX U3MCHEHHM,
MPOUCXOSALINX MO IEUCTBUEM
PaaOaKTUBHBIX U3TYyYEHUM.
Hcnonb3oBanue painOaKTUBHBIX U3ITYYEHHUN
B MEIUIMHE
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5.3 | SlnepHble peakuuu 7 SnepHsle peakuuy. 3aKoHbl | Pelnenue 3a1a4 ¢ UCIOIb30BaHUEM 3aKOHOB
COXPAHEHMS 3apsi0BOrO U COXPAaHECHMS MAaCCOBBIX U 3aPSJ0BbIX YUCEI
MacCOBOI0 YMCEN. DHEPrUs | Ha ONpEAEICHUE Pe3yIbTaTOB JEPHBIX
CBSI3U aTOMHBIX sA1ep. CBA3b | peakiMii; aHaaIu3 BO3MOKHOCTH WJIH
Macchl U DHEpruM. Peakuum | HEBO3MOYKHOCTH SIICPHOM peaKIuy.
CUHTE3a U JCICHUS A1Ep. OneHka dHepruu CBsI3U sIEp ¢ UCIIOIb30BAHUEM
Hcrounuku sneprun ConHua | GopMynbl DWHIITEHHA.
u 3B€37. Snepnas OO0cyx1eHne NepCcrneKTUB NCI0Ib30BaHUS
sHepreruka. [lencraus YIIPABJISAEMOI0 TEPMOSIEPHOTO CUHTE3A.
PaMOAKTUBHBIX M3IYyICHUN | OOCYXKICHUE IIPEUMYILECTB U SKOJIOTUIECKIX
Ha JKMBBIE OPraHU3MBbI po0JieM, CBSI3aHHBIX C /I€PHOM SHEPreTUKOM
Uroro no pazneny 17

IHoBTOPHUTEIBLHO-0000IIAK NN MOTYJ/Ib

[ToBTOpEHUE N
o0o0uIeHne
COZIEpXKaHus Kypca
busuku 3a /-9 Kiacchl

9

Cucremaruzanus u
0000111eHre TPEIMETHOTO
COJIEP’KaHUS U OTIBITA
NEeSATENBHOCTH,
pUOOPETEHHOTO

IIpU U3YYEHUHU BCETO Kypca
(GU3UKH OCHOBHOT'O OOIIEro
o0pa3oBaHUAI.

[TonroToBKa K OCHOBHOMY
rOCy/IapCTBEHHOMY
AK3aMEHY MO0 (PUBHUKE

JUISL OO yJaroIIuXcsl,
BBIOPABIINX 3TOT YYCOHBIN
npeaMeT

Brinonnenne yueOHbIX 3aJaHUM, TPEOYIOIINUX
JEMOHCTpAl KOMIIETEHTHOCTEN,
XapaKTEPU3YIOIIUX €CTECTBEHHOHAYYHYIO
IPAMOTHOCTb:

— NPUMEHEHUS MTOJTyYE€HHBIX 3HAaHUI

JUTSl HAYYHOT'O OOBSICHEHUS (PU3NYECKUX
ABJICHUM B OKPYKaKOLIEH MPUPO/IE,

B [IOBCE/IHEBHOM KU3HU U BBISBICHHS
(buU3MYECKIX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTH;

— MPUMEHEHUSI OCBOCHHBIX
AKCIIEPUMEHTAJIbHBIX YMEHUN

JUI UCClIeI0BaHuUsl (PU3UYECKUX SIBJICHUM,
B TOM YHCJIE JJIS1 TPOBEPKHU TUIIOTE3
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Y BBIIBJICHUS 3aKOHOMEPHOCTEH.

Pemenne pacu€THpIX 3a/1a4, B TOM YHCIE
IPENONAraorX UCIOJIb30BaHUE (PUINUECKUX
MOZENIEW U OCHOBAHHBIX HA COAEPKAHUHI
Pa3IMYHbBIX Pa3/IeNoB Kypca (PU3HKH.
BelinonHeHue u 3ammTa rpynnoBbIX WU
VHUBUAYAIbHBIX IPOEKTOB, CBA3aHHBIX

C coJiep’KaHueM Kypca (hU3UKu

Hroro no pazaeny 9
OBUIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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