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PaGouass mporpamma mo ydeOHoMy mpeamery «®Dusuka» (0a30BbII  YPOBEHB)
(mpeametHas obnacteh «EcTecTBeHHO-HayuyHBbIE MPEIMETHI») (Jlajee COOTBETCTBEHHO —
nporpamMma 1o (usuke, (QuU3MKa) BKIHOYAET MOSCHUTENIBHYIO 3aIIUCKY, COJAEpKaHUE
oOyueHus1, TUTaHUPYEMbI€ Pe3yJIbTaThl OCBOCHHSI IPOTPAMMBI IO (PU3UKE, TEMATHUECKOE
IUTAaHWPOBAHUE.

INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3HMKe Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTABJICHA
Ha OCHOBE IOJIOKEHUW U TPEOOBAHMI K pe3yJibTaTaM OCBOEHHUS Ha 0a30BOM YpPOBHE
OCHOBHOHW 0Opa3oBaTeabHOM Tporpammbl, npeacTtaBieHHbXx B @T'OC 00O, a Takxke
¢ yuérom denepanbHoil paboueii mporpammbl BociuTanus 1 KoHuenmu npenopaBaHus
yueOHoro npeamMera «Du3nkay.

Conepxanve mporpaMMmbl MO (U3MKE HampaBieHO Ha (QopMupoBaHue
€CTECTBEHHO-HAYYHOU IPAMOTHOCTH OOYYaIOIIUXCS U OPTaHU3AIUIO0 U3YUYEHUST HUBHKU
Ha JIeATEeIbHOCTHOM OCHOBe. B mporpamme mo (u3HnKe yYHUTHIBAIOTCS BO3MOKHOCTH
yueOHoro mnpenMera B peanusanuu TpeboBanuit PI'OC OOO k mmaHUpyEeMbIM
JMYHOCTHBIM M METAaNpPEeIMETHBIM pe3yJbTaTaM OOYyYEHHs, a TaKKE€ MEXKIPEIMETHbIC
CBSI3M €CTECTBEHHO-HAyYHBIX YYE€OHBIX NPEIMETOB HAa YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHus.

[Iporpamma 1o (u3uMKe yCTaHABIMBAET pacHpeleseHue yd4eOHOro marepuana
no rojgam oOydeHus (MO0 Kjaccam), MpejiaraeT MNPUMEPHYIO MOCIEI0BATEIHLHOCTD
U3YYEHHUS] TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs MPEAMETHOIO COJIEPKAHUS U YUETe
BO3PACTHBIX OCOOCHHOCTEN 00YyYaromMXCsl.

[Iporpamma no ¢usuke paspaboTaHa ¢ UEIbIO OKa3aHUS METOAMYECKOW MOMOIIH
YUUTEIIO B CO3/IaHMU paboyeil mporpaMmbl O y4eOHOMY MPEIMETY.

duzuka ABISIETCS CHUCTEMOOOPA3YIOIIMM JMJii E€CTECTBEHHO-HAYUYHBIX Y4YEOHBIX
IPEIMETOB, MOCKOJBKY (PU3UYECKHE 3aKOHBI Jie)KaT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHUEH, Ouosoruei, actpoHomued u Qusznueckoil reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa, MPEAOCTaBlsAeT Haubosee SCHBbIC
oOpa3ipl NMPUMEHEHHs] HAyYHOTO METOAA IO3HaHUS, TO €CTh Croco0a MOJydyeHUs
JIOCTOBEPHBIX 3HAHUMN O MUpE.

Onna w3 THaBHBIX 3a1ad  (PU3WYECKOTO OOpa3oBaHUS B CTPYKType OOIIETo
00pa3oBaHusi COCTOUT B ((OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOW IPAMOTHOCTH U MHTEpeca
K HayKe y 00y4aroImuxcsl.

N3yuyenue ¢u3mku Ha 0a30BOM ypOBHE MPEANOJaraeT OBIAJCHHUE CIIETYIOIIMMU
KOMITETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAy4HO OOBSICHSATD SBJICHHUSI,

OIICHUBATh u MOHUMATh 0COOEHHOCTH HAy4YHOT'O UCCJIeI0BAHNUS;

MHTEPIPETUPOBATh JAHHBIE M HCMOJIb30BaTh HAay4YHBIE J10KA3aTENIbCTBA
JUIS1 TIOJTyYEHUS BBIBOJIOBY.
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Lenu n3yyeHus: GU3MKU HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs OMpPENeICHBI
B Konnenmuu mnpenomaBanmst ydeOHOTO TpeameTra «Dus3mka» B 00pa3oBaTeIbHBIX
OpraHU3aIUAX Poccuiickon Oenepanuu, pEeATU3YIOIINX OCHOBHEIE
oOmieoOpa3oBareibHbIe  MPOrpaMMBbl,  yTBepKAEHHONW  pemeHuem  Komeruun
MunuctepcTBa npocBemenus Poccuiickoit denepanuu (mpotokoi ot 3 aexkadps 2019 r.
No TTK-4BH).

Lenu uzydenust pu3nku:

npuOOpEeTeHHe WHTEpeca U CTPEMJICHUS OOYy4YaroIIMXCS K HAyYHOMY M3Y4YEHHUIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYATbHBIX M TBOPYECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEJACTABICHUNH O HAYYHOM METOJe TO3HAaHUS W (HOPMHUPOBAHUE
MCCJIeI0BATEILCKOTO OTHOIIIEHHUS K OKPYKAIOUIUM SIBJIICHUSIM;

dbopMHpOBaHME HAYYHOTO MHMPOBO33PEHUS KaK pe3yjbTaTa HW3Y4YEHUS OCHOB
CTpPOEHHUS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHuEe TpPEACTaBICHUN O POdM (U3UKU IS Pa3BUTHS  JPYTUX
CCTECTBEHHBIX HAYK, TEXHUKN U TEXHOJIOTH;

pa3BUTHE MPEICTABICHUN O BO3MOXKHBIX cdepax Oymaymieit mpodeccuoHalbHON
JEeSATEIbHOCTH, CBSI3aHHOMN ¢ (PU3MKOM, MOJTOTOBKA K JaJIbHEUIIEMY OOYYE€HHIO B 3TOM
HaIpaBJICHUH.

JlocTikeHre 3TUX LieJiel mporpaMMebl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHus 00ECTICUNBACTCS PEIICHUEM CIIEAYIOIINX 3a/a4:

MpUOOpETEeHUE 3HAHUK O JWCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECCKHUX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpEeTeHHE YMEHHUM ONHChIBAaTh M OOBACHATH (PU3MUECKHE  SBJICHUS
C MCTIOJIb30BAaHUEM TOJTYICHHBIX 3HAHU;

OCBOCHHE METOJIOB PEIICHUS MPOCTEHIITNX PacUYETHBIX 3a7ad C WCIOJIb30BaHUEM
bU3UYEeCKUX MOCIICH, TBOPUYECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHEC YMCHHMHA HAOMI0aTh TPUPOIHBIC SBJICHUS W BBINOJIHATH OIIBITHI,
nabopaTopHbie pabOTBl W DKCIIEPUMEHTAIBHBIC HCCICAOBAHUS C HCIOJIb30BAaHUEM
U3MEpPUTETHHBIX TPUOOPOB;

OCBOEHUE TTPUEMOB paboThl ¢ uHpopMaIuen HU3NIECKOro COJIepKaHUs, BKIIOYast
uHGOPMAITMI0O O COBPEMEHHBIX JOCTIKEHUAX (U3NKW, aHallu3 W KPUTUYECKOE
OlIeHHBaHUE UH(MOPMALINH;

3HAKOMCTBO cO cdepamu TpodeCCUOHATBLHON  JICSITEIHbHOCTH, CBSI3aHHBIMH
¢ (u3WKOH, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JOCTIIKCHHSIX
(bu3nUecKoil HaAyKH.

Ha wuzyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOILETO
oOpa3oBanus otBoauTcs 238 dWacoB: B 7 Kiacce — 68 wacoB (2 yaca B HeEIEN),
B 8 kiacce — 68 yacos (2 gyaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B Hezeio).

[Ipenyaraemsrii B mporpamme o GU3HKe epeueHb 1a00paTOPHBIX padOT U OTBITOB
HOCUT pPEKOMEHIATCNIbHBI  XapakTep, YYHUTENIb JCaeT BHIOOP MPOBEACHUS
7a00paTOpHBIX pabOT U OMBITOB C YYETOM HHAMBUAYAIbHBIX OCOOCHHOCTEH
00ydJaronumxcsi, CIHUCKa JKCIIEPUMEHTAIBHBIX 3aJlaHWi, TpEJIaracMbIX B paMKax
OCHOBHOT'O TOCYJapCTBEHHOTO 3K3aMEHa 10 (PU3HKE.
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COJEPXKXAHUE OBYUYEHUA
7 KIIACC
Paznen 1. ®u3uka u e€ poJib B NO3HAHUH OKPYKAKIIEr0 MUPA
®uszuka — Hayka o0 mnpupoae. SBimeHus npupoasl. PU3NUECKHE SBIICHUS:

MEXaHUYECKHUE, TEIUIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BennyuHbl. 3Mepenue ¢puznuecknux BeanunH. @uznyeckue npuoopsl.
[lorpemHocTh H3MepeHnii Mex1yHapoaHasi CUCTEMA €IMHHII.

Kak ¢u3uka wu  Jpyrue  eCTECTBEHHbIE HAayKd  M3y4yalOT  [PUPOAY.
EcTecTBEeHHO-HAYYHBI METOJ] IO3HAHUS: HaOII0AEHUE, IOCTAaHOBKA HAYYHOI'0 BOIIPOCa,
BBIJIBUYKEHHUE TMITOTE3, IKCIIEPUMEHT M0 IPOBEPKE FMIIOTE3, O0BSICHEHNE HAOIII01aEMOT0
siBieHus. Onucanue pU3nuecKkux SBICHUM C OMOIIBIO MOJICIICH.

Llemoncmpayuu
MexaHuyeckue, TeIIOBbIC, JICKTPUUECKHUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

®dusnueckue npudOpsI U MpoLeAypa NPSIMbIX U3MEPEHHUI aHAIOTOBBIM U IU(PPOBLIM
pruOOPOM.

Jlabopamophvie pabomul u onvimol

Onpenenenre UEHbI JENEHUS KAl K3MEPUTENBHOrO MPUoopa.

N3mepenue paccTosiHUM.

N3mepenne 06bEMa KUAKOCTH U TBEPIOTO TENA.

Ornpenenenue pa3MepoB MabIX TE.

N3mepenue TemnepaTypbl pyU HOMOIIH KUAKOCTHOTO TEPMOMETPA U JaTUUKA
TEeMIEPATYPHI.

[IpoBenenne uccneqoBaHus MO MPOBEPKE TMIOTE3BI: NAIBHOCTh MOJETA LIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TeM O0JIbIIIe, YeM OO0JIbIIIE BHICOTA MTYCKA.

Pa3nen 2. [lepBoHauajibHbIE CBeeHHS 0 CTPOEHUM BellleCTBA

Crpoenue BeniecTBa: aTOMbI U MOJIEKYJIbI, X pa3Mepsl. OIbITHI, JOKa3bIBAIOIINE
JIACKPETHOE CTPOCHUE BEIIECTBA.

JIBrxeHue yactull BemecTtBa. CBs3b CKOPOCTH ABUKEHHUSI YACTUI] C TEMIIEPATYPOHU.
BbpoyHoBckoe asmxenue, nuddysus. BzaumozaeiicTBue yacTull BelecTBa: NPUTIKEHUE
Y OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHUE TIa30B, XUAKOCTEW M TBEPHABIX
(KpUCTAITMYECKUX) Tel. B3auMoCBsi3b MeEXAy CBOMCTBAMU BEHIECTB B Pa3HBIX
arperaTHeIX COCTOSIHMSIX M MX ATOMHO- MOJIEKYJSIPHBIM cTpoeHHeM. OcoOeHHocTH
arperaTHbIX COCTOSIHUM BOJIBI.

Llemoncmpayuu

Habmnronenune OpoyHOBCKOTO JBHKECHHUS.

Ha6mronenue nuddysun.

HaGnronenue sBIeHUN, OOBSCHSIONMIMXCS TNPUTSHKEHUEM WM OTTAJIKHBAaHUEM
YaCTHII BEIIECTBA.
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Jlabopamophwvie pabomul u onvlmol
Ouenka AuamMeTpa aToMa METOJIOM PSJIOB (C UCToNb30BaHueM GoTorpaduii).
OnbITH IO HAOTIOJCHUIO TEIIJIOBOTO PACIIMPEHUS Ta30B.
OnBITHI 110 OOHAPYKEHUIO JCHCTBHSI CUIT MOJICKYJISIPHOTO TIPUTSKEHUSI.

Paznen 3. /IBu:xeHHe ¥ B3aUMOeiicTBHE TeJl

Mexanunueckoe ABrkeHrne. PaBHOMepHOE U HEpaBHOMEpHOE BUKEeHUE. CKOPOCTD.
CpenHsisi CKOpOCTh TPU HEPABHOMEPHOM JBHKEHUH. PaCU€T myTh 1 BpeMEHH JIBUKEHUSL.

SIBiieHre nHepuUK. 3aKOH MHEpLMHU. B3aumMoaeiicTBUE Te KaK MPUYMHA U3MEHEHUS
CKOpPOCTH ABWXKEHMsA Tel. Macca Kak Mepa MHEPTHOCTH Teja. [IIIOTHOCTh BelecTna.
CBs13b TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIIECTBA.

Cuna Kak XxapakTepucTuka B3auMozeicTBus Ten. Cuna ynpyrocta u 3akoH I'yka.
N3MepeHne CUIIbI C MOMOIIBIO AUHAMOMETpPA. SIBJIEHUE TATOTCHUS U cuiia TskecTH. Crna
TSDKECTH Ha Apyrux miaHerax. Bec tena. HeBecoMocTh. CrioxeHue CUll, HAalIpaBJICHHBIX
no oaHou mnpsiMor. PaBHogmelcTByromas cui. Cuna TpeHus. TpeHHe CKOJbXKEHUS U
TpeHHE NOKOsl. TpeHre B Ipupoie U TEXHUKE.

Jlemoncmpayuu
HaGnrogenne MexaHn4eckoro JBUKEHUS Tena.
N3mepenne CKOpoCTH IMPSAMOJIIMHEWHOTO ABUKEHUS.
HaGnronenue siBneHust MHEPLUU.
HaGnronenue usMeHeHus: CKOpOCTH ITPU B3aUMOJCHCTBUY TEll.
CpaBHeHHE Macc 10 B3aUMOJEHCTBUIO TEIL.
CrnoxxeHue cuJjl, HAMPaBJIEHHBIX 110 OAHOW MPSAMOM.

Jlabopamophvie pabomwl u onvimol

OnpeneneHue CKOPOCTH paBHOMEPHOTO JABUKEHUA (IIapUKa B KUIKOCTH, MOJEIH
IIEKTPUUECKOTO aBTOMOOWIISI M TaK Jajiee).

Omnpenenenne cpeHEN CKOPOCTH CKOJBKEHUSI OpyCcKa WM IapuKa M0 HAaKJIOHHOU
MIJIOCKOCTH.

OrnpeneneHue IOTHOCTH TBEPIOTO TENA.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTHKEHUS (Iedopmariuu) mpyKUHBI
OT IIPUJIOKEHHOU CHUJIBI.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHUSI CKOJIBKEHHS OT Beca Tela
U XapakTepa COMPUKACAIOUINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, ;)KUAKOCTEH 1 ra3oB

Hanenne. CriocoObl yMEHBIICHHS W YyBEJIMYEHUs JAaBieHus. JlaBieHue rasa.
3aBUCUMOCTB JaBJEHUS ra3za oT 00b€Ma, Temneparypsl. [lepenada naBiieHns TBEPIBIMU
TEeIaMH, JKUAKOCTIMHU M Ta3zamu. 3akoH [lackama. IlHeBMaTMdeckne MalIWHBI.
3aBUCUMOCTh JIABJICHUSI JKUJIKOCTH OT TIIyOMHBL. ['HMIpoctatuyeckuil mapajokc.
Coobmaromuecst cocyabl. [ 'napaBiuyeckiue MEXaHU3MBI.

Atmocdhepa 3emuin u armocepHoe pgamieHue. I[IpUuuHBI CyIECTBOBAHUS
BOo3aAylIHON oOonouku 3emiu. Onwit Toppuuemm. M3Mmepenne atMochepHOro
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JaBJICHUA. 3aBUCUMOCTh aTMOC(EPHOTO JABICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MEepeHus: aTMOC(HEPHOTO TABJICHHUS.

JleiicTBUE )KMIIKOCTU W Ta3a Ha MOTPYKEHHOE B HUX TeJo. BrITalkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxornaBanue.

Jlemoncmpayuu

3aBUCUMOCTH JIABJICHUS Ta3a OT TEMIIEPATYPHI.

[Iepenaua naBieHHs KUJIKOCTHIO U Ta30M.

Coobmiaromuecst CoCy/ibl.

I'mnpainuueckunt mpecc.

[IposiBnenue nercTBUsS aTMOC(HEPHOTO JTABICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON YaCTH TeJla U
IJIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIECH CUJIBI BECY BBITECHEHHOM KUKOCTH.

VYcioBue I1UIaBaHWs TeEN: IUIABAHWE WJIA TIOTPYKEHUE TEJI B 3aBUCHUMOCTH
OT COOTHOUIEHUS IIJIOTHOCTEN TEJa U KUJIKOCTH.

Jlabopamophvie pabomul u onvimol

HccnepoBanre 3aBUCHUMOCTH Beca Tejla B BOJE OT O00bEMa MOrpyKEHHOU
B KUJKOCTb YaCTH TeEJIA.

OnpeneneHue BBITATKUBAOMIECH CHUJIbI, JCHCTBYIOIIEW Ha TEJO, MOrPYKEHHOE
B KUJKOCTb.

IIpoBepka HE3aBHCHMMOCTH BBITAJIKMBAIOIIEH CHJIBI, JEHCTBYIOIIEM HA TEJO
B KUJKOCTH, OT MACCBI TEJIA.

OnbITeI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHJIIbI, IEUCTBYIOLIEN
Ha TEJO B JKUJIKOCTH, OT 00bEMA NOTPYHKEHHOUN B AKUAKOCTh YACTU T€JA U OT IJIOTHOCTU
KUJKOCTH.

KoncTtpynpoBanune apeoMeTpa WIM KOHCTPYHMPOBAHUE JIOAKH U ONPENCIICHUE €&
rpy30H0ABEMHOCTH.

Paznen 5. PaboTa 1 MOIIHOCTb. JHEPIHsi

Mexanuueckas pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pbryar, 0JIOK, HAaKJIOHHAS IJIOCKOCTh. [IpaBuiio paBHOBeCHs
pbiuara. IlpuMeHeHHe mpaBuiIa paBHOBECHUS phlyara K OJIOKY. «30J0TOE IPaBHIION
mexanuku. KITJI mpocteix Mmexanu3moB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanunyeckas sHeprusi. Kunetndeckas u noTeHimaibHas sHeprus. [IpeBpamenue
OJIHOTO BHJIa MEXAaHUUYECKOUM SHEPTHUH B APYTOM. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

Llemoncmpayuu
[TpumMepbl TPOCTHIX MEXaHU3MOB.

Jlabopamophwvie pabomsi u onvimol

Onpenenenue pabOThl CWJIBI TPEHUS TPU PABHOMEPHOM JBMIKEHUW Teja
10 TOPU3OHTAIIBHOMN ITOBEPXHOCTH.

HccnenoBanue yCciaoBUM PaBHOBECHS pbluara.
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N3mepenne K11/ HakITOHHOM TIIOCKOCTH.
N3ydeHnne 3akoHa COXpAaHEHUS MEXaHUYECKON YJHEPTUH.

8 KJIACC

Pa3nen 6. TenioBble ABJIeHUA

OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KMHETHYECKONM TEOPUU CTPOEHUS BEIIECTBA.
Macca u pa3mepbl aTOMOB U MOJIEKYJI. OIBITHI, TOATBEPKAAOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYISIPHO-KNHETHYECKON TEOPUH.

Monenn TBEPHOTO, KUAKOTO W  Tra3000pa3HOTO  COCTOSHUI  BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObsICHEHHWE CBOWCTB Ta3oB, >KUIKOCTEH H
TBEPJBIX TEJI HA OCHOBE IOJIOKEHUN MOJIEKYJISIPHO-KMHETHYECKON Teopuu. CMaunBaHue
Y KalWUISIpHBIC ABJIEHUA. TEIUIOBOE PACIIMPEHUE U CHKATHUE.

Temneparypa. CBsi3b TeMHOEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBUKEHUS YACTHII.
Buyrtpennsis sueprus. CriocoObl U3MEHEHUs BHYTPEHHEH 3HEpruu: Teruionepenada u
coBepllieHHe paboTel. Buael Temonepenayu: TEIJIONPOBOAHOCTb, KOHBEKLHA,
U3JIy4YCHUE.

KonuyecTBo TemioTel. YenpHas TEIUIOEMKOCTh BeEIIECTBA. TemIooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIuioBOro Oananca. [lnmaBneHue u oTBepAeBaHUE
KPUCTAJUIMYECKUX BEHIECTB. Y enbHas Teriora IutaBienus. [lapooOpasoBanue u
koHgeHcanus. Mcnapenwe. Kunenue. VYaenbHas Temjgora nmapooOpa3zoBaHUS.
3aBUCUMOCTH TEMIIEPATYPHI KUTIEHUSI OT aTMOC(HEPHOTO TaBJICHHUS.

BnaxunocTts Bo3ayxa.

DHeprus TOIIMBA. Y IeJIbHAS TEIIOTA CTOPAHUSL.

[Tpuntuner padots! TernoBsix asurateneit KI1/I termioBoro neurarens. TerioBbie
JIBUTATEJIN Y 3aIUTa OKPYKAIOIIEU CPEIBI.

3aKOH COXpaHEHUS U MPEBPAIICHUSI SHEPTUU B TEIUIOBBIX Ipolieccax.

Jlemoncmpayuu
Habntonenue OpOyHOBCKOTO JIBHKCHHUS.
Habmonenne nuddysun.
Habmronenue siBjeHni cMauydBaHUs U KaILIIPHBIX SBICHUH.
Habmronenne TenioBoro pacmpeHus Ted.
N3MeHeHne naBjieHUsT raza MNpU HU3MEHEHUHM O00BEMAa W HAarpeBaHUU WM
OXJIQXKJICHUH.
[IpaBuiia u3mMepeHus TEMIEPATYPHI.
Bune! Termonepenayn.
OxnakIeHUE TIPH COBEPIICHUH PaOOTHI.
HarpeBanwue npu coBepiieHun padOThl BHEIITHUMU CHJIAMHU.
CpaBHeHHE TEIUTIOEMKOCTEH pa3IMYHBIX BEIIECTB.
HabGmonenne kxuneHus.
HaOmnronenue nocTosHCTBA TEMITEpATYPhI MPH TIJIaBJICHUH.
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Moienu TEIUIOBBIX ABUTATEIEH.

Jlabopamophvie pabomul u onvimol

OnbITEl IO OOHAPYKEHUIO IEUCTBUS CHUIT MOJICKYJISIPHOTO TPUTSAKEHUS.

OMnBITHI O BBIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM MIIU caxapa.

OnbITel MO HAOMIOJIEHUIO TEIJIOBOTO PACIIUPEHUS T'a30B, KUIKOCTEH U TBEPABIX
TEN.

Omnpenenenve naBIeHus BO3AyXa B OaUIOHE MITIPHIIA.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb AABJIEHHUS BO3JlyXa OT €ro o0béma u
HarpeBaHUs WM OXJIAKICHHUS.

[IpoBepka TruUMOTE3bl JUHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKHUJIKOCTH
B TEPMOMETPUYECKOIN TPyOKe OT TEeMIEepPaTyphl.

HabGnronenue n3aMeHeHusl BHyTPEHHEW SHEPTUM Tejla B pe3yJibTare TeIionepeaaun
¥ paOOThl BHEIIHUX CHIL

UccnenoBanue siBieHHs TEIIOOOMEHA IMPU CMENIMBAHUU XOJIOJHOW U ropsyei
BO/IBL.

OnpeneneHue KOJMMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOM MpH TEriooOMeHe
C HarpeThIM METANIMYECKUM LAJIAHAPOM.

Onpenenenue yIeabHOM TEMIIOEMKOCTH BEILIECTBA.

HccnenoBanne npouecca uCapeHusl.

Ornpenenenue OTHOCUTENIBHOW BIIaKHOCTH BO3/1yXa.

Ornpenenenue yaenbHOW TEIUIOTHI ILUIABJICHHUS JIbJA.

Pa3znen 7. DinekTpuyecKkne U MATHUTHBIE SIBJICHUSI

OnekTpu3auus Tel. J[Ba poaa SIeKTpUUECKUX 3apsaoB. BzaumopeiicTBhe
3apsKeHHBIX Tesl. 3akoH KyoHa (3aBUCMMOCTD CHITBI B3aMMOJICHCTBHUSI 3apSKEHHBIX TEll
OT BEJIMYMHBI 3aPSJ0B U PACCTOSHUS MEXKAY TEIaMu).

Onektpuueckoe mnone. Hanpsk€HHOCTh dnexkTpudeckoro mnons. [IpuHmun
CYyNEPHO3ULINU IEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »saexkTpuyeckux 3aps/ioB. DJIEMEHTApHBIA 3JIEKTPUUYECKUN  3aps.
Crpoenue atoma. [TpoBOIHUKH M JUANEKTPUKHU. 3aKOH COXPAHEHUS JJIEKTPUUYECKOIO
3apsa.

DJIEKTPUYECKUN TOK. Y CIIOBHUS CYIIECTBOBAHMS 3JIEKTPUUECKOr0 ToKa. McTouHMKH
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUUYECKOr0 TOKa (TEIIOBOE, XHWMHYECKOE,
MarHuTHOE). DJIEKTPUUYECKUNA TOK B KUJIKOCTAX U razax.

Onektpuueckas uemnb. Cuna Toka. DIeKTpuueckoe HarpsbkeHue. ConpoTUBIIEHNE
MPOBOJIHUKA. Y IEJIbHOE CONPOTUBIICHHE BellecTBa. 3akoH Oma Juisi ydacTKa Iemu.
[TocnenoBaTenpbHOE U MapaIEIbHOE COEAUHEHNUE POBOJHUKOB.

PaboTta u MOITHOCTB AJIEKTPUUYECKOTO TOKA. 3akoH Jlxkoynsa—JleHna. DnekTpuueckue
I[N U TIOTPEOUTENH JIEKTPUIECKON dHepruu B ObITy. KopoTkoe 3aMbikaHue.

[TocTrossHHBIE MarHuThl. B3auMoOAEHCTBHE NOCTOSAHHBIX MArHUTOB. MarHuTHOE
noje. MarHuTHoe 1nojie 3eMJIM U ero 3Ha4eHue IS KU3HU Ha 3emie. OnwIT Dpcrena.
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MarauTHoe moJsie 3JEKTPUYECKOTO TOKA. [IpruMEeHeHne 3JIEKTPOMAarHuTOB B TEXHUKE.
JleiicTBME MarHUTHOTO TOJISl HA TIPOBOJHUK C TOKOM. DJEKTPOJABUTATEIb MTOCTOSTHHOTO
Toka. lcnosib30BaHUE JJEKTPOJABUTraTesie B  TEXHUYECKMX  YCTPOMCTBaX W
Ha TPAHCIOPTE.

OnbiTel @apanes. SBIeHHE 3JIEKTPOMArHUTHOM HMHAYKUMHU. IIpaBuno Jlenua.
Onekrporenepatop. CrocoObl MOMYYCHHS dJIEKTPUUSCKON DHEPTUU. DIEKTPOCTAHITUH
Ha BO30OHOBIIIEMBIX HCTOYHUKAX YHEPTHUH.

Jlemoncmpayuu
DJIeKTpU3alus Ted.
JIBa pona aNEeKTpUUECKHUX 3apsAI0B U B3aUMOACHCTBUE 3aPSKECHHBIX TEIL.
Y CTpOMCTBO M JENUCTBUE HIIEKTPOCKONA.
DJIeKTpOCTaTUYECKask MHIYKIHSI.
3aKOH COXpPaHEHUS JIEKTPUUECKUX 3aPsJIOB.
[IpOBOIHUKH U JUBTIEKTPUKH.
MoaenupoBaHue CHIIOBBIX JTUHUAM SJIEKTPUUECKOTO TTOJIS.
M cTOYHMKH MOCTOSIHHOTO TOKA.
JIeHCTBUSI JNEKTPUUECKOTO TOKA.
DIIEKTPUYECKUM TOK B KUJIKOCTH.
["a30BbIi1 pa3ps.
N3mepenune cuitbl TOKa aMIIepMETPOM.
N3Mepenune 3neKTpruiecKOro HarpsKeHUs BOJIbTMETPOM.
Peocrar 1 Marazud cOnpoTUBIICHUM.
B3aumoelicTBr€E ITOCTOSIHHBIX MAarHUTOB.
MoenupoBaHrue HEBO3MOKHOCTH Pa3/IeICHU MOJKOCOB MArHUTA.
MoaenupoBaHre MAarHUTHBIX MOJIEN TTOCTOSTHHBIX MAarHUTOB.
OnbIT OpcTena.
MarauTHoe 1oJje ToKa. DIEKTPOMarHur.
JleicTBME MarHUTHOTO MOJISL HA MPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MMOCTOSTHHOTO TOKA.
HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHON WHIYKIIHH.
OnbiThl @apajes.
3aBUCUMOCTh HAIIPaBJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHS.
DJIEKTPOreHepaToOp MOCTOSHHOTO TOKA.

Jlabopamophwvie pabomul u onvimol
OnBITH IO HAOTIOACHUIO DJICKTPU3AINH TNl MHAYKIINEH U MPU COMPUKOCHOBEHUMU.
UccnenoBanne nedcTBUsI SIEKTPUIECKOTO TIOJIS HA TPOBOTHUKH U TUIJICKTPHUKH.
COopka 1 mpoBepKa paboThI IEKTPUICCKOM IIEMH TTOCTOSHHOTO TOKA.
W3mepenre u peryIupoBaHUe CHITBI TOKA.
N3mepenne u peryaupoBaHUe HAMPSHKEHUS.
HccnemoBanne  3aBUCUMOCTH  CHJIBI  TOKa, HAYIIETO 4Yepe3  Pe3ucTop,
OT CONPOTHBIICHUS PE3UCTOPA M HAMPSDKCHUS HA PE3UCTOPE.

10
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OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTh JJIEKTPUYECKOTO COMPOTUBIICHUS
MPOBOJHUKA OT €0 JUIMHBI, INIOMAAN MTONEPEYHOTO CEYEHUS U MaTepralla.

[IpoBepka npaBuia CIOKEHHS HANPSKEHUW MPU MOCIEAOBATEILHOM COECIUHEHUH
JIBYX pE€3UCTOPOB.

[IpoBepka npaBua sl CUJIbI TOKA MPU NapaJUIeIbHOM COEMHEHUH PE3UCTOPOB.

Onpenenenue pabOThI 3AEKTPUUECKOr0 TOKA, HIIYIIETO YEPE3 PEZUCTOP.

OnpeneneHne MOIHOCTH 3JIEKTPUYECKOT0 TOKA, BBIAECISIEMON HAa PE3UCTOPE.

Uccnenopanre 3aBUCUMOCTH  CUJIbI  TOKa, MAYILIEr0 4YEpe3  JaMIIOUKY,
OT HaNpsHKEHUS Ha HEW.

Onpenenenue K11/ narpesarensi.

Uccnenoanrie MarHUTHOTO B3aUMOJEHCTBHS TOCTOSIHHBIX MArHUTOB.

N3ydeHne MarHuTHOTO MOJISI MOCTOSIHHBIX MarHUTOB MPU UX OOBEUHEHUU U
pa3aciieHUN.

UccnenoBanue NelcTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITEI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIbI B3aUMOJICUCTBUSL KATYIIKU
C TOKOM M MarHUTa OT CUJIbI TOKA U HAIPaBJICHUS TOKa B KAaTYIIKE.

N3yuenue neiicTBUS MArHUTHOTO MOJISI Ha TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u nzydeHue padoThl JIEKTPOABUTATEIIS.

Nsmepenue KIIJ] anexkTpoaBuraTeabHOM YCTAaHOBKH.

OMBITHI O UCCIICIOBAHUIO SIBJICHUS 3JICKTPOMArHUTHOM MHIYKIIUU: UCCIIEOBAHUE
W3MEHEHUI 3HAYEHUS U HAIIPABJIEHUS UHAYKIMOHHOTO TOKA.

9 KUIIACC

Pa3nen 8. MexaHuveckue siBJIeHUsI

Mexannueckoe  JABWKeHHME. MarepuanpHas  Touka. Cucrema  OTcYéTa.
OTHOCUTENBPHOCTh ~ MEXAaHMYECKOTO  JABWKEHUA. PaBHOMEpHOE  NPSAMOJMHENHOE
nB>keHue. HepaBHOMepHOe mpsiMoiIMHETHOE ABWKeHHEe. CpenHsass U MrHOBEHHAs
CKOPOCTBb T€JIa MPU HEPABHOMEPHOM JIBUKEHHH.

VYckopenue. PaBHoyckopeHHOE NpsMOJuHeHOe IBHKeHne. CBoOOAHOE MajieHUE.
OmnpiThl ["anunest.

PaBHOMepHOE nBIXKEHHME TIO0 OKpyx)HOCTH. Ilepmon u dacrtota oOpaieHus.
JIuHerHas 1 yriaoBasi CKOpOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHUE.

ITepseoiit 3akoH HperoroHa. Bropoyn 3axkoH Herorona. Tperuit 3axkoH HbroToHa.
[IpuHIUII CyTIEpIIO3ULINU CHUJI.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cujia TPEHHUS CKOJBXECHUS, CHIIA
TPEHUS MMOKOSI, IPYTUE BUJIbI TPECHMUSI.

Cuna TSKeCTU U 3aKOH BCEMUPHOIO TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaJICHUS.
JIBrxenue 1ianer Bokpyr CosHua. IlepBas kocmuueckas ckopocTs. HeBecomocTh n
IIEpErpy3KH.

11
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PaBHOBecue MarepuanbHOl TOYKH. AOCONIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPOTO TEJIA C 3aKPEIUIEHHONW OChIO BpaleHnss. MoMeHT cuitbl. LIeHTp TskecTH.

Nmnynsc Tema. M3meHeHne wummysnbca. VMIynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJbca. PeakTuBHOE JBUKEHUE.

Mexannyeckasi pabota U MOIIHOCTb. PaboTa cui TSKECTH, yOPYyroCTH, TPEHHS.
CBs3b sHepruu 1 padoTsl. [loTeHnanbHas Y3HEprus Tela, MOJAHATOrO HaJl TOBEPXHOCTHIO
3emu. [loTeHumanpHas sHeprus cxatoun npyxunel. Knnetnueckas sneprus. Teopema
0 KMHETHYECKON IHEPTUU. 3aKOH COXPAHEHUSI MEXAHUYECKON SHEPTHUN.

Jlemoncmpayuu

Habmoienne MexaHn4ecKoro ABMKEHHUS TeJla OTHOCUTEIBFHO PAa3HBIX TE OTCUETA.

CpaBHeHUE IMyTEN U TPACKTOPUN ABUKEHUS OJHOTO U TOTO K€ T€JIa OTHOCUTEIBHO
pPa3HBIX TEJ OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO JBUKEHHSL.

HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO IBUKECHUSI.

Hab6nronenue nBrkeHust Tela Mo OKPYKHOCTH.

HaGnrogenne MexaHUMYECKUX SIBIICHUN, MPOUCXOAUIMX B CHCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBHKEHUU OTHOCHUTEILHO KaOWHETa
buzuKH.

3aBUCUMOCTb YCKOPEHHUS Tela OT MAcChl Tea U IEUCTBYIOIIEH HAa HETO CUJIBI.

HabGnronenue paBeHcTBa CUII ITPU B3AUMOJEHCTBUU TEI.

N3meHeHne Beca Tena Ipu yCKOPEHHOM JABUKEHHH.

[Iepenaua uMiryabca npu B3auMOJIECHUCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MTPU B3aUMOJCHCTBUU TEIL.

CoxpaHeHne UMITyJIbCa ITPU HEYIIPYTOM B3aUMOJAECHCTBHH.

CoxpaHeHne uMITyJibca MpU a0COITIOTHO YIPYTOM B3aUMOJICHCTBUU.

Hab6nronenune peakTHBHOTO JABUKCHHUS.

CoxpaHeHne MeXaHU4YEeCKOM 3HEPTUU MPU CBOOOTHOM IMaJICHUU.

CoxpaHeHnEe MEXaHMYECKOM DSHEPrUM IpU JBWKEHUH Teja MNOJI ACHCTBHEM
MPY>KUHBI.

Jlabopamophwvie pabomul u onvimol

KoHcTpynpoBaHnue TpakTa JUIsl pa3roHa W JadbHEHIIIET0 paBHOMEPHOTO JBHKEHUS
IIapyKa WA TEICKKH.

Omnpenenenne cpeaHel CKOPOCTH CKOJBXKEHUS Opycka WM JABUKCHHUS IIapHKa
10 HAKJIOHHOM IJIOCKOCTH.

Omnpenenenre yCKOPEHHS Tela MPHU PaBHOYCKOPEHHOM JIBIDKCHHWH 10 HAKJIOHHOM
MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH ITyTH OT BPEMEHH TIPH PAaBHOYCKOPEHHOM JIBHYKCHUN
0€3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM JBWKEHHH 0€3 HayaabHOU
CKOPOCTH ITyTH OTHOCATCS KakK PsJT HEYETHBIX YUCEIT, TO COOTBETCTBYIONINE TIPOMEKYTKH
BPEMEHU OJIMHAKOBHI.

12
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HccnenoBanre 3aBUCHMOCTH CHJIBI TPEHHSI CKOJBKEHHUS OT CHJIBI HOPMAJIBHOTO
JTABJICHUSI.

Omnpenenenue K03¢pGUIIMEHTA TPEHUS CKOJBKEHUS.

Omnpenenenne KECTKOCTU TPYKUHBI.

Onpenenenne pabOTHI CWJIBI TPEHUS TMPU PABHOMEPHOM JBWKCHUHU Teia
10 TOPU30HTATLHON TTOBEPXHOCTH.

Omnpenenenne pabOThl CUIIBI YIPYTOCTU MPH MOABEME Tpy3a C HCIOIb30BAHUEM
HETMOIBM)KHOTO U TOABUKHOTO OJIOKOB.

N3ydeHnne 3akoHa COXpaHEHUS YJHEPTHH.

Pa3nen 9. Mexanuveckue KoJieOaHusl U BOJHBI

KonebarenbHoe naBmwxeHue. OCHOBHbIE XapaKTEpUCTUKU KojieOaHUM: Nepuon,
4acToTa, aMIUINTyZa. MaremMaTH4eCKMl W TpPYKXUHHBIA MasTHUKU. [IpeBpaiieHue
SHEPTUH MpHU KOJIeOATETbHOM JBUKEHUU.

3aryxatoue kosjebanus. BeiHyxkaeHHble koseOanusa. Pezonanc. Mexanunueckue
BOJHBI. CBOMCTBa MEXaHMYECKUX BOJIH. [IpomonbHbIE M momnepeyHble BOJHBL. JlMHA
BOJIHBI U CKOpPOCTb €€ pacupocTpaHeHHs. MexXxaHU4ecKue BOJHBI B TBEPIOM TeElIE,
CEHCMUYECKUE BOJIHBI.

3Byk. I'pomkocTh 3Byka u BbicoTa ToHAa. Otpaxenue 3Byka. MH(pa3Byk u
YIBTPA3BYK.

Jlemoncmpayuu
HabGnronenue xosnebanuii Tes o1 AEHCTBUEM CUJIbI TSKECTH U CUJIBI YIPYTOCTH.
HabGnronenue xonebanuii rpy3a Ha HUTU U HA IPYKUHE.
Habmronenne BoIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.
PacnipocTpanenue npog0ibHBIX U MOMEPEYHBIX BOJH (Ha MOJIEINHN).
Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.

Jlabopamophvie pabomul u onvimol

Omnpenenenye 4acTOTHI U IEPHO/Ia KOJCOAHNH MaTeMaTHIEeCKOTO MasTHUKA.

Omnpenenenre 4acTOTHI U MEPUOIA KOJICOAHUH MPY>KHHHOTO MasiTHUKA

HccnenoBanre 3aBUCUMOCTH TEPHOJIa KOJEOAHWI TMOJBEIIEHHOTO K HUTU Tpy3a
OT JITUHBI HUTH.

HccnenoBaHue 3aBUCHMOCTH Tepuoja KojeOaHWUN MPYKUHHOTO MasTHHKA
OT Macchl Ipys3a.

[TpoBepka HE3aBUCUMOCTH TIeproa KoJIeOaHUH Tpy3a, MOJIBEIICHHOTO K HUTH,
OT Macchl Ipy3a.

OnBITB, JEMOHCTPUPYIOIINE 3aBUCHMOCTh IepHOaa KOJIEOaHWH TPYKUHHOTO
MasTHAKA OT MacChl Tpy3a M )KECTKOCTH MPY>KUHBI.

H3mepenne yckopeHus: CBOOOTHOTO TIaICHUS.

13
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Paznen 10. DiiekTpoMarHuTHOE 1M0J1€ M 3JIEKTPOMATHUTHBIE BOJIHBI

DNEeKTPOMAarHUTHOE oJe. DNEeKTPOMArHUTHbBIC BOJIHBL. CaoiicTBa
ANeKTpoMarHuTHbIX  BoJIH. Illkama »nexkTpomMarHuUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBSI3H.

DJneKTpoMarHuTHas mpupojia ceeta. CKOpocTh cBeTa. BoJIHOBBIE CBOWCTBA CBETA.

Jlemoncmpayuu
CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.
BomHOBBIE CBOMICTBA CBETA.

Jlabopamophvie pabomul u onvimol
W3y4eHne CBOMCTB IEKTPOMArHUTHBIX BOJH C IMOMOIIBI0 MOOMIIBHOTO TellehoHa.

Pa3znes 11. CBeToBbI€ sIBJIEHUS

JlyueBass mogmenp cera. Mcrounuku cBeta. IIpsmonumHerHOE pacrpocTpaHEeHue
ceera. 3armenuss Connua u Jlynsl. Otpaxkenue cBera. [lnockoe 3epkano. 3akoH
OTpa)XE€HHS CBETA.

[Ipenomnenue cBeta. 3akoH mnpenomieHus cBera. [lomHoe  BHyTpeHHee
OoTpakeHHe cBeTa. VCronap30BaHHME MOJHOTO BHYTPEHHETO OTPAXEHHS B ONTHUYECKHUX
CBETOBOJIAX.

JIunza. Xon nydeit B nuH3e. OnTudeckas cucrema oToanmnapara, MUKPOCKOIa U
TeJsieckona. ['na3 kak ontrueckas cucrema. biim3opykocTs U JaabHO30PKOCTb.

Paznoxenue 6enoro ceeta B criektp. OnbiTel HetoToHA. ClioXKeHue CreKTpaabHbIX
uBeToB. /lucnepcus ceera.

Jlemoncmpayuu
[IpssmonuHEHOE pacpOCTPAHEHHE CBETA.
OtpaxxeHue cBeTa.
[Tonyuenne n300pa>keHM B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue cBera.
OnTuuecKkuii CBETOBO/I.
Xoa myueid B cOOMparoIen JTuH3e.
XO0J1 Tydeu B paCcCEHUBAIOLIEH JIMH3E.
[Tonyyenue n3o0paxeHuil ¢ MOMOIIbIO JIUH3.
[Tpuntun neiictBus GoTroanmapaTa, MUKPOCKOIIA U TEJIECKOIIA.
Mopenn rnasa.
Paznoxenue 0enoro cBeTa B CIIEKTP.
[Tonyuenue Oenoro cBeta npu CI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamophwvie pabomwi u onvimol
UccnenoBanre 3aBUCMMOCTH yTJla OTPaKEHUsI CBETOBOTO JIy4a OT yrJjia MmaJcHusl.
N3ydenne xapakTepuCTUK U300paKeHUS TIpeaMeETa B INIOCKOM 3epKaJie.
NccnenoBanre 3aBUCUMOCTH yIJia MPEJIOMJIEHUS] CBETOBOIO JIyda OT yrijia HajeHus
Ha TPAHUIE «BO3IYX—CTEKIIOM.
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[Toyyenue nzo0paxeHuit ¢ MOMOIIbIO COOMpPAIOLIEH JIUH3BI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONTHYECKOMN CHUITbI COOMPAIOIIEH JTHH3BI.
OnbITH IO PA3NIOKEHUIO OETIOTO CBETA B CHEKTP.

OnbITEl IO BOCOPUSITUIO I[BETA MPEIMETOB MPHU UX HAOJIOACHUU Yepe3 1IBETOBBIC

(GUIBTPBI.

Pa3gen 12. KBanToBbie ABJIeHUA

OneiTel Pezepdopna m mnaHerapHas Mojaenb aromMa. Moxens aroma bopa.
Hcnyckanue u noriomeHue ceeta atoMoM. KBaHTHI. JIMHENYaThIE CIEKTPHI.

PamnoaktuBHOCTE. Anb(a-, OeTa- u ramma-u3nydeHus. CTpoeHHe aTOMHOTO siIpa.
Hyxnonnas monens atromuoro sigpa. M3otonel. PannoaktuBabie npeBpaienus. [lepuon
IIOJTypacIiajia aTOMHBIX SED.

SnepHble peakuu. 3aKOHBI COXpaHEHUS 3aps0BOr0 U MaCCOBOIO YMCEN. DHEPIUs
CBA3U aTOMHBIX szep. CBsi3b Maccel M 3HEpruu. Peaknuu cuHTE3a M JCICHUS SAEP.
Nctounuku 3Heprun CoHIA U 3BE3I.

Anepnas odHepretuka. JIeMCTBHS paaMOAKTUBHBIX M3JIyYCHUM Ha JKHUBBIC
OpraHU3MBl.

Llemoncmpayuu
CnexTpbl U31y4YEHHS U HOTJIOIICHMUS.
CnexTpel pa3aIn4HbIX Ia30B.
CnekTp Bogopoa.
Hab6nronenue Tpekos B kamepe Bumnbcona.
PaboTa cuérurka HOHU3UPYIOLIUX U3ITYUEHUH.
Perucrpanus nzmydeHuss IpUpOIHBIX MUHEPAJIOB U TPOTYKTOB.

Jlabopamophvie pabomwl u onvimol

HaGnroaeHue CIUIOIHBIX M IMHEHYATBIX CIICKTPOB M3TYYCHHS.

HccnenoBaHre TPEKOB: M3MEPEHUE SHEPTUU YACTHUIBI 110 TOPMO3HOMY ITyTH
(o portorpadusam).

W3mepenue paioaKTUBHOTO (OHA.

IHoBTOpHUTEIHLHO-00001IAOIMIA MOLYJIb

[ToBTOpUTENHEHO-0000IAIOMMNA MOAYJIb NpPEIHa3HA4YeH JJIsi CUCTEMAaTU3alUd U
000011IeHHs] TIPEMETHOTO COAEPKAHUS M ONBITa JACSATENbHOCTH, MNPUOOPETEHHOTO
IPpU M3YyYEHUU BCEro Kypca (HU3MKM, a TakkKe I IOATOTOBKM K OCHOBHOMY
roCyIapCTBEHHOMY 3K3aMeHY M0 PHU3UKe JIsl 00y4arouXcs, BBIOPABIINUX 3TOT yUeOHbBIN
pEIMET.

[Ipy wu3ydyeHHH OAHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3HPYIOTCS BUIBI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeUMBAETCS [OCTIKEHUE MPEIMETHBIX WU
METaNpeIMETHBIX IUTAHUPYEMBIX pE3yJIbTaTOB oOyueHus, dopmupyetcs
€CTECTBEHHO-HAy4YHasi TPaMOTHOCTb: OCBOCHHME HAyYHBIX METOJIOB HCCIIEIOBAHUS
SIBJICHUI TIPUPOJIbI U TEXHUKH, OBJIA/ICHUE YMEHUSIMU OOBACHATH (PU3HUECKUE SIBICHUSA,
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NPUMEHSIST TOJIyYEHHBbIE 3HAHMs, peElaTh 3aJauyd, B TOM YHCIIE KAaueCTBEHHbBIE U
AKCIIEPUMEHTAJIbHBIE.

[TpuHIMTTHAIBHO AEATENBHOCTHBIN XapaKTep JAHHOTO pa3zeia peaanu3yercs 3a CUET
TOT0, YTO O0YYAIOIIUECS BBIMOJIHSIOT 3a/1aHUsI, B KOTOPBIX UM MpeJjiaraeTcs:

Ha OCHOBE MOJyYEHHBIX 3HAHUHN pacro3HaBaTh U HAYYHO OOBSICHATH (HU3UUECKUE
SBJICHUS B OKPYXKAIOIIEH IPUPOJIE U ITOBCETHEBHOM KU3HMU;

UCII0JIb30BaTh HAYYHBIE METObI UCCIIEI0BAHUS (PU3NYECKUX SIBJICHUI, B TOM YHCIIE
JUISL IPOBEPKH TMIOTE3 U MOJIYUYECHUSI TEOPETUUYECKUX BBIBOJIOB;

OOBSICHSITh HAy4YHbIE OCHOBBI HaMOOJIee BAXKHBIX JOCTHXKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HalpUMeEp, MPAKTUYECKOrO HCHOJb30BAHUS PA3IUYHBIX HCTOYHUKOB
SHEPrMA Ha OCHOBE 3aKOHAa IMPEBPAlICHUS W COXPAHEHUS BCEX HM3BECTHBIX BHUJIOB
DHEPIUH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3ydyenne ¢u3nku Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHs HaIPaBJICHO
Ha JIOCTM)KEHUE JIMYHOCTHBIX, METANpPEIMETHBIX M MPEIMETHBIX 00pa30oBaTeIbHBIX
pE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare m3ydeHus (UMK Ha ypOBHE OCHOBHOTO OOIIETO 0Opa3oBaHMS
y oOyuaroierocsi OyayT copMUpPOBaHbI CIEAYIONINE TUMYHOCTHBIC PE3YJIbTAThI B YACTH:

1) naTpUOTHYECKOTO BOCTTUTAHUA:

IIPOSIBJICHUE MHTEpPECa K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nuecKoil HayKu;

LIEHHOCTHOE OTHOLIEHUE K JTOCTUKEHUSAM POCCUMCKUX YUEHBIX- (PUZHKOB;

2) rpaKAaHCKOT0 U TYXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSA:

TOTOBHOCTh K AaKTMBHOMY YYacTHIO B OOCYXKJEHUU OOIIECTBEHHO-3HAUYNMBIX
U DOTHUYECKUX TPOOJIeM, CBSI3aHHBIX C MPAKTHUYCCKUM MPUMEHEHUEM JTOCTIKCHHUN
busuKy;

OCO3HAHHUE BAXKHOCTU MOPATbHO- STUYECKUX MPUHIIUIIOB B ACSATEIILHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS :
BOCIIPHUITHE JCTETUYECKUX KadecTB (U3UYECKON Haykud: €€ TapMOHHYHOTO
MOCTPOEHMUS], CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT0 MO3HAHMSI:

OCO3HaHUE LIEHHOCTH (PU3MYECKON HayKH KaK MOIIHOTO MHCTPYMEHTa IO3HaHUs
MHPA, OCHOBBI Pa3BUTHUsI TEXHOJIOTHUM, BAXKHEUIIIEH COCTABIIAIOILEH KYIbTYpHI;

pa3BUTHE HAy4yHOH JI0003HATEIBHOCTH, MHTEpPECa K HCCIEN0BATEIbCKON
JEATEIBbHOCTH;

5) hopmupoBaHus KYJbTYPbI 310POBbs M SMOIIHOHATILHOT0 0JIATOTIOJTYIHSI:
OCO3HaHWE LIEHHOCTH  Oe3omacHOoro oOpa3a JKHW3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaKHOCTH MPaBHJI O€30MaCHOTO MOBEACHHS Ha TPAHCIIOPTE,
Ha JIOporax, ¢ ANEKTPUUECKUM U TEIUIOBBIM 000pYAOBaHUEM B IOMAITHUX YCIOBUSIX;
c(hOpMUPOBAHHOCTh HaBbIKa pediekcru, MpU3HAHHE CBOETO IMpaBa Ha OMIMOKY U
TaKOro e MpaBa y APYyroro YeJIoBeKa;

6) TPyA0BOr0 BOCIIUTAHMS:

aKTUBHOE Yy4YacTHE B PCIICHUM MPAKTHUYECKUX 3aaad (B paMKaXx CEMbH,
00pa3oBaTe/IbHOW OpraHu3alMu, ropoja, Kpas) TEXHOJOTHYECKOH W COIMAaIbHOM
HampaBJIeHHOCTH, TPEOYIOIINX B TOM YHC/Ie U (DU3NIECKHUX 3HAHUIA;

HHTEPEC K MPAKTUIECKOMY U3yUCHHIO MTPO(ECCHA, CBA3AHHBIX C (PU3UKOIA;
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7) 3K0JI0THYECKOT0 BOCTIUTAHMS :

OpUEHTAIMs Ha NMPUMEHEHHEe (DU3NUYECKUX 3HAHUM JJIs penieHus 3a71a4 B 00JacTu
OKpY’Karolen cpeibl, IIIaHUPOBAHUS ITOCTYIKOB U OIICHKHA WX BO3MOXKHBIX IMOCIEICTBUM
JUISL OKPY KarOIIeH Cpeibl;

OCO3HAHHUE TJI00ATBLHOTO XapaKTepa HIKOJOTUUECKUX MPOOJIeM U MyTeH UX pelieHus;

8) amanTanyu K U3MEeHSIOIMMCSI YCJIOBHAM COIHAJILHOW W MPUPOIHOM Cpebl:

MOTPEOHOCTh BO B3aWMOJICHCTBUU TIPH BBHITIOJHEHUU WCCIICAOBAHUA W MPOCKTOB
(bU3UYECKOI HAMPABIECHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSM JIPYTHX;

MOBBIIIICHUE YPOBHS CBOCH KOMIIETCHTHOCTH 4Yepe3 MPAKTUUYECKYIO JICSITEIHHOCTD;

oTpeOHOCTh B (HOPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHUCJIe POpMyIUpPOBaTh UIEH,
TIOHSTHUSI, TUTIOTE3bI O PU3HMIECKUX OOBEKTAX U SIBJICHUSAX;

OCO3HaHHUE JCPUIIMTOB COOCTBEHHBIX 3HAHMM M KOMIIETCHTHOCTEH B 00JIacTH
bu3uKy;

IJJAHUPOBAHUE CBOETO PA3BUTHS B NMPUOOPETEHUU HOBBIX (DU3MYECKUX 3HAHHMA,

CTPEMJICHHE aHATM3UPOBATh U BBIABJIATH B3aMMOCBSI3H MIPHUPOJIBI, 00IIECTBAa U
PKOHOMHUKH, B TOM YHCJIE C UCTIOJb30BaHUEM (DHM3UUYCCKUX 3HAHUMH;

OIICHKA CBOUX JICUCTBUU C YUETOM BIIMSHHUS Ha OKPYKAIOIIYIO CPEy, BO3MOYKHBIX
r100aMbHBIX TTOCIEACTBHIM.

METAIIPEIMETHBIE PE3YJIBTATHI

B pesynbraTe ocBoeHHsS mporpamMmbl To (hU3MKE Ha YPOBHE OCHOBHOTO OOIIETrO
oOpazoBanusi 'y  oOyyaromerocss  OyayT  cOpMHUPOBaHBI  MeETaNpeIMETHbBIC
pe3yNbTaThl, BKJIIOYAIONINE TIO3HABATENbHBIC YHUBEpCAIbHbIE yueOHBbIC EHCTBUA,
KOMMYHWKAaTUBHBIC YHUBEpPCAIbHbBIE Y4eOHBIC ICWCTBUS, PETYISITUBHBIC YHUBEPCATLHBIC
y4eOHbIE 1eUCTBUSI.

Ilo3HaBaTeqbHbIC YHUBEpPCAJIbHbIC Y4eOHbIC ACHCTBUS
ba3oBble jornyeckue JeMcTBUA:

BBISIBIISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIC MPU3HAKU OOBEKTOB (SIBIICHUN);

yCTaHaBJIMBATh CYIIECTBCHHBIA MPHU3HAK KJIaCCU(PUKAIINNA, OCHOBAHHMSI
JUTs1 000OIIEHUS U CPaBHEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B pACCMATPUBAEMBIX (DaKTaX, JaHHBIX
Y HAOJTFOICHUSIX, OTHOCSIIUXCS K (PU3UMUECKUM SIBJICHUSIM;

BBISIBIIATh IPUYUHHO-CIIC/ICTBEHHBIE CBSI3U NIPH M3YYCHUU (PU3NUCCKUX SIBICHHUHN U
MPOIIECCOB, JENaTh BBIBOJALI C HCIOJIH30BAHUEM JICTYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKJIFOUCHUM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3IX (PU3NUECKUX BEIUYNH;

CaMOCTOSITEJIbHO BBIOMpaTh CIOCOO pelieHus ydeOHOW (QU3MYecKoN 3aaauu
(cpaBHEHHE HECKOJIBKMX BApUAHTOB PEIICHHUS, BHIOOp HAaMOO0JIee TOIXOIAIIETO C yIETOM
CaMOCTOSITEIIHHO BBIJICJICHHBIX KPUTCPHUCB).
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Ba3oBble uccienoBaregbckue AeHCTBHA:

UCIIOJIb30BaTh BOIPOCHI KAK HCCIEIOBATEIIbCKUA HWHCTPYMEHT IIO3HAHWS;

MIPOBOJIUTH IO CAMOCTOSATEIBHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
¢u3nyecKuil  IKCIIEPUMEHT, HEOOJBIIOE HCCIeA0OBaHUE (DU3HUECKOTO  SBIICHUS;

OLICHMBATh HA IPUMEHUMOCTb U JJOCTOBEPHOCTh MH(POPMALIKIO, TOJIYYEHHYIO B X0J1€
UCCIIEOBAHUS WA SKCIIEPUMEHTA;

CaMOCTOATENHLHO (OPMYIHPOBATH OOOOIIEHUST W BBIBOJBI IO PE3yJbTaTam
MPOBEIEHHOTO HAOIIOACHHUS, OTIBITA, UCCIICIOBAHUS;

POTHO3UPOBATh BO3MOKHOE JalibHEMIee pa3BUTHE (U3MUECKUX IIPOIECCOB,
a TaKkKe BBIJIBUTATh NPEANOJOKEHUS OO0 HMX pa3BUTUU B HOBBIX YCJIOBHUSIX U
KOHTEKCTaX.

Pab6ora ¢ unpopmanueii:

OPUMEHATh PAa3jIMYHbIE METOJBI, HMHCTPYMEHTBI M 3alpoChl IPH IOUCKE
U oTOOpe MH(pOpPMALUU WIH AAHHBIX C YYETOM MPEIIOKEHHOW yuyeOHOU (hu3mueckoit
3a/lauu;

aHAJIM3UpPOBaTh, CHUCTEMATU3UPOBATh W  UHTEPIPETUPOBATh  HMH(POPMALIHIO
Pa3IMYHBIX BUAOB U (OPM Ipe/ICTaBICHHUS;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAaJIbHYIO (POpMY IpecTaBiIeHHs] HH(GOpMaluu U
WUIIOCTPUPOBATh PEIIAEMBbIE 33Ja4d HECIIOXKHBIMH CXEMaMH, JHarpaMMaMi, WHOMN
rpaduKoi 1 UX KOMOMHAIIUSIMHU.

KoMMyHUKAaTUBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC NCHCTBHS:

B XOJi¢ OOCYXJEeHHUsI Yy4eOHOTO MaTepuaia, pe3yibTaToB Ja0OpaTOpHBIX padoT
U TIPOEKTOB 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIaeMOW TEMbl W BBICKA3bIBaTh
ujey, HaIeJCHHBICE Ha pelIeHWe 3aJaud | TOJJEp)KaHue OJaroKeIaTeTbHOCTH
OOIICHMS,

COTIOCTaBIISAITh CBOM CYXKJICHHUS C CYXICHHSIMHU JIPYTUX YYaCTHUKOB JUAjora,
0OHapyKHUBaTh PAa3IMUNEC U CXOJICTBO MO3HUITHI;

BBIPQXKATh CBOIO TOYKY 3PCHHSI B YCTHBIX U TUCbMEHHBIX TEKCTaX;

nyOJUYHO TIPEACTABIATH PE3YNbTaThl BBIMOJHEHHOTO (DU3HUYECKOTO  OIBITa
(9KCTIEpUMEHTa, UCCIICIOBAHUS, TTPOCKTA).

MOHUMATh M UCIIOJIH30BATh MPEUMYIIIECTBA KOMAHIHOW U MHAUBHUIYATLHON PaOOTHI
IIPY PEIIEHUU KOHKPETHON (DPU3UIECKON MPOOIIeMBI;

NPUHAMAThH 1IEJM COBMECTHOH ACSITENbHOCTH, OPTaHW30BBIBATH JCHCTBHS MO €€
JOCTHKCHHIO: PaCIPEIeIsITh POIN, 00CYXIaTh MPOIECCHl M PE3YJIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUSI HECKOJIBKHX JIIOJICH;

BBITIOJTHSITH CBOIO YacTh pa0OTHI, JOCTUTAsi KAUeCTBEHHOTO pe3yJbTaTa Mo CBOEMY
HAIPaBJICHUIO U KOOPJIUHUPYS CBOU JICUCTBHSI C IPYTUMHU WICHAMH KOMAaH/IbI;

OIICHMBATh KaueCTBO CBOEro BKJIaJa B OOMUN MPOIYKT IO KPUTEPHSIM,
CaMOCTOSITENTEHO C(OPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUSI.
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PeryasiTuBHbIe YHMBEpCAJbHbIE Y4eOHbIe NeliCTBUS
Camoopranusanusi:

BBISIBJISITh TIPOOJIEMBbl B KM3HEHHBIX M Y4YEOHBIX CHUTyalUsiX, TPEOYIOIIHX
JUIS pelieHns (pU3nuecKux 3HaHUi;

OpPUEHTHUPOBATHCS B PA3IMYHBIX MOAXO0/IaX MPUHATUSA PElIeHUN (MHANBUIYAIbHOE,
MPUHATUE PELICHUS B TPYIIIE, IPUHATHE PEHICHUHN TPYIIION);

CaMOCTOSITENIFHO COCTABJIATH aJTOPUTM pelleHus: (PU3MUECKON 3a7aud WM TUIaHa
UCCIICJIOBAHUS C Y4ETOM HMMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATH MpeJjiaraéMble BapuaHThl PEIICHHH;

JieN1aTh BBIOOp M OpaTh OTBETCTBEHHOCTD 3a PEILIECHUE.

CaMOKOHTPOJIb, SMOIIHOHAIbHbIA HHTEJIJIEKT:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYalluU U MPEJIaraTh IIaH €€ U3MECHECHUS,

OOBSACHATh NMPUYMHBI JOCTHXKEHUS (HEIOCTHKEHHS) PE3yJIbTaTOB JIEATEIbHOCTH,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh (B TOM YHCJI€ B XOJI BBIOJIHEHUS
(U3MYECKOr0 HCCIEOBAaHUSI WM INPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
U3MEHUBIINXCS CUTYaIlUi, YCTAHOBJIEHHBIX OIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LUEIHA U YCIOBUSIM.

CTaBUTh ce0s Ha MECTO JAPYroro 4ejloBeKa B XOJIe Clopa WIH JIUCKYCCHH
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBbI, HAMEPEHUS U JIOTUKY IPYTOTO.

MpU3HaBaTh CBOE NPABO HA OMIMOKY MpU pEHIEHUH (PU3HYECKUX 3aJad WU
B YTBEPKICHHAX HA HAYYHBIC TEMBI U TAKOE K€ IIPABO APYroro.

INPEIMETHBIE PE3YJIBTATDBI

K xoHiy oOydyenus B 7 KJjacce NpeiMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTpakaTh COPMUPOBAHHOCTH y O0YUAIOIUXCS YMEHUH:

WCIIONIb30BaTh TOHATHS: (U3NYECKUE W XUMHUYECKWE SIBIICHUS, HaOIOICHHE,
AKCIIEPUMEHT, MOJIENb, TUTOTE3a, CAMHUIBI (HU3MUECKUX BEITUYHUH, aTOM, MOJIEKYyIa,
arperaTHble COCTOSHMS BellecTBa (TBEPIOE, KHUAKOE, Ta3000pa3HOE), MEXaHUYECKOE
JIBUWKCHHE  (paBHOMEpHOE, HEpaBHOMEpPHOE,  MPAMOJMHEWHOE),  TPaeKTOpus,
paBHOJEHCTBYIOIIAsl cuj, nAedopmauus (ympyras, IJacTHYECKas), HEBECOMOCTD,
COOOIIAIONINECS COCY/IBI;

paznuuath sABIeHUS (aud@dy3us, TEIIOBOE [BWKEHHE YacTUI[ BEIIECTBa,
pPaBHOMEpPHOE JIBWKEHHE, HEPAaBHOMEPHOE JIBM)KEHUE, MHEPIHS, B3aUMOACHCTBUE TEll,
paBHOBecHE TBEPIBIX TeJI C 3aKPEIUIEHHOM OChbIO BpallleHUs, Meperadya JaBJICHUS
TBEPABIMHU TEJIAMHU, XKUAKOCTSIMH U Ta3aMH, aTMoc(epHOe AaBlieHHE, IUIaBaHHUE Tell,
NpeBpalleHUs] MEXaHMYECKOW SHEPTUH) IO ONUCAHHIO MX XapaKTEePHBIX CBOWCTB H
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JTaHHOE (PU3MUECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3NYECKUX SBICHUN B OKpYXaroliem
MUPE, B TOM UnCiie GU3NIECKHUE IBICHUS B MPUPOJIC: IPUMEPHI IBIKEHUS C PA3THIHBIMU
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CKOpPOCTSIMM B XMBOW M HEXWBOW NPUPOAE, AEHUCTBUE CUJIBI TPEHHUS B NPHUPOJE U
TEXHUKE, BJIMSHUE aTMOC(EpHOTrO AaBJICHHUS HAa XKUBOM OpraHu3M, IUIaBaHHE pHIO,
pbhluard B TeJI€ YEJIOBEKa, MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3ajady B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3MUECKUX SIBJICHU;

ONMKCHIBATh W3YYCHHBbIE CBOMCTBA Tel W (PU3UYECKHUE SIBJICHUS, HCIOIb3Ys
¢uznyeckue BeIMUMHBI (Macca, 00BbEM, TIIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCTb,
CpeaHssl CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC TEJA, CUJIA TPEHUS, JABIICHHUE
(TBEpIIOTO  Tena, JKMUIKOCTH, rasa), BBITAJKHUBAIOLIAs CHJIA, MEXaHW4Yeckas pabora,
MOIIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(D(PUUMEHT TMOJE3HOro JCHCTBUS
MEXaHU3MOB, KMHETUYECKAs] M IMOTECHLUHUAJIbHAS HEPrus), IPU ONHUCAHUMU MPABUIBHO
TPAaKTOBATh (PU3NUYECKUI CMBICI HCIIOIb3YEMbIX BEIMYUH, UX 0003HAUCHUS U CIUHHIIBI
(U3MYECKUX BEJIIMYMH, HAXOAUTh (HOPMYJIbl, CBS3bIBAIOIINE JAHHYIO (DU3UYECKYIO
BEIMYMHY C JIPYTUMU BEJIUYHMHAMH, CTPOUTHh TpapUKA H3YYEHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEJIMYUH;

XapaKTepHU30BaTh CBOMCTBA TeJl, (PM3MUECKHUE SBICHHUS M MPOLIECCHI, MCIOJb3YS
npaBuUiia CJIOXKEHUS CUJ (BIOJIb OJHOM TpsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, mpaBuiIO paBHOBECHS pbryara (0J0Ka), «30JI0TOE MPABUII0» MEXAHUKH, 3aKOH
COXPAHEHUsI MEXaHUUYECKOH 3HEpPruM, MpH 3TOM J1aBaTh CJIOBECHYIO (HOPMYIHPOBKY
3aKOHA W 3aIIMChIBATh €70 MaTEMATUYECKOE BBIPAKEHUE;

OOBSACHATh (PU3NYECKUE SBJICHUS, MPOLECChl M CBOMCTBA TE€l, B TOM YHUCIE H
B KOHTEKCTE CHUTyallud MPAKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBIABIATH
MPUYUHHO-CJIC/ICTBEHHBIC CBSI3U, CTPOUTh OOBsICHEHHWE M3 1-2 JIOTMYECKUX IIaroB
¢ onopoit Ha 1-2 M3y4eHHBIX CBOWMCTBA (DU3MYECKUX SBIECHUHN, (PU3NIECKUX 3aKOHA WITH
3aKOHOMEPHOCTH;

pemarh pacu€THble 3amadu B 1-2 AeicTBUSA, HUCMOIB3Ys 3aKOHBI U (HOPMYIIBI,
CBA3BIBAIOIME (PU3MUECKHUE BEJIMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4y 3alMChIBATh
KpaTKOe YCJIOBUE, TOJICTABIATh (DU3MUYECKHME BEIUYUHBI B (HOPMYJBl U MPOBOJIUTH
pacd€Thl, HAXOUTH CIPABOYHBIC IAHHBIE, HEOOXOIUMBIE JJIsl PEIICHUS 3a/1a4, OIEHUBATh
PEATUCTUYHOCTD MOJIYYEHHOU (PU3NYECKON BETUYHNHBL

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PELIUTh MPU MOMOUIM (U3UYECKUX
METOJ0OB, B OIIMCAHUU HCCIIEIOBAHUSA BBIACIATH IIPOBEPSIEMOE IPEAIIOIOKEHNUE
(rumnotesy), pa3inyaTh U UHTEPIPETUPOBATH MMOJTYUYEHHBIN PE3yNbTaT, HAXOJUTh OLITUOKH
B XOJI€ OIbITA, JeJaTh BEIBOJBI IO €r0 pe3ysibTaTaM;

IPOBOJUTH OMBITHI 1O HAOIIOJAEHUIO (GU3MUECKUX SIBJICHUN WM (PU3NYECKHUX
CBOMCTB Te: (OpMYIHPOBATH MPOBEPSEMbIE MPEANOJIOKEHHS, COOMpaTh YCTaHOBKY
U3 MPEII0KEHHOT0 000pyA0BaHNs, 3aMTUCHIBATH X0 OMBITa U (POPMYITUPOBATH BHIBOIBL;

BBITIOJIHATD MPSMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MacChl Tesa, 00bEMa, CHITbI
U TEMIIepaTyphbl C UCIOJIb30BAHUEM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 3aMKUCHIBATH
MOKa3aHus MPUOOPOB € yUETOM 3aJJaHHON aOCOTIOTHON MOTPEITHOCTH U3MEPEHUM;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BETUYHHBI OT IPYTOM
C HCIOJIb30BAHUEM NPSIMBIX U3MEPEHUN (3aBUCUMOCTHU ITyTU PABHOMEPHO JIBHXKYIIETOCS
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Teaa OT BPEMEHU JIBUKEHHUS TEJa, CHJIbI TPEHHUS CKOJBXKEHHUS OT Beca Teja, KayecTBa
00paOOTKM TIOBEPXHOCTEH Tel M HE3aBUCUMOCTU CWJIBl TPEHUS OT IUJIOLAAU
CONIPUKOCHOBEHUS TE€Jl, CUJIbl YIPYTrOCTH OT YMJIMHEHUS INPYKUHBI, BBITAJKHBAIOIICH
CHIBl OT 00BEMa TOTPYKEHHOW YacTH Tella W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCUMOCTH OT IJIOTHOCTH T€Ja, OT IIYOHHBI, HA KOTOPYIO MOTPYKEHO TeJO, YCIOBUN
IUIaBaHUs TE€J, YCIOBUI paBHOBECHS pblyara u OJIOKOB, y4acTBOBAaTh B IUIAHUPOBAHUU
y4eOHOIO HCCIIEIOBaHUs, COOMpaTh YCTAHOBKY M BBIIOJHATh H3MEPEHHS, CIEAys
NPEAJIOKEHHOMY  IUIaHy, (UKCUpPOBATh pe3yJbTaThl IMOJIYYEHHOW 3aBUCHUMOCTH
(U3MYECKUX BEIWYMH B BUJE MPEMIOKEHHBIX TAONHUIl U TpaUKOB, J€JaTh BBIBOJbI
IO pe3yJIbTaTaM UCCIICIOBAHMUS;

IPOBOJUTH KOCBEHHbIE M3MEPEHHsS (PU3MUECKUX BETUYHUH (MJIOTHOCTH BELIECTBA
XKUIAKOCTH W TBEPIOrO TeJla, CHJIAa TPEHUS CKOJIBKEHHs, JABJICHHE BO31yXa,
BBITAJIKMBAIOLLAS CHJIA, IEUCTBYIOLIAS HA MTOTPYKEHHOE B )KUJKOCTh TEJI0, KO3(PPUIUEHT
II0JIE3HOTO JEHCTBUS MPOCTBIX MEXAHU3MOB), CIEAYS IPEII0KEHHON NHCTPYKLUU: TIPU
BBIIIOJIHEHUU HM3MEPEHUN COOMpPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY W BBIYUCISATH
3HAYCHME HUCKOMOM BEJIUYHUHBI;

coONI0/IaTh MpaBWJIa TEXHUKH OE30MacHOCTH IMpH padbore ¢ 1abopaTOpHBIM
000py10BaHUEM;

yKa3bIBaTh TMPUHLHUIBI JEUCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIMECS COCY/Ibl, OAPOMETp, pblUar, MOABMKHBIN U
HEMOJIBW)KHBIN OJIOK, HAKJIOHHAS IJIOCKOCTH;

XapaKTepU30BaTh NPHUHLMIBI JEHCTBUA H3YyYEHHBIX MPUOOPOB U TEXHHUYECKHX
YCTPOMCTB € OMOpPOMl Ha HMX omnucaHus (B TOM YHCIE: MOAIIMUIHHUKH, YCTPOMCTBO
BOJOIIPOBO/JIA, THAPABIMYECKUNA IPECC, MAHOMETP, BBICOTOMEpP, NOPUIHEBOM HAacoc,
apeoMeTp), UCIONb3ysl 3HAHHUS O CBOMCTBAX (DU3MYECKUX SIBJIEHUH U HEOOXOIHUMBIE
¢u3nyecKue 3aKOHbl U 3aKOHOMEPHOCTH;

OPUBOJAUTH MPUMEPHl (HAXOAUTh HH(POPMALMIO O MTPUMEPAX) MNPAKTHUYECKOTO
UCIIOJIb30BaHUSl (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW >KU3HU MJis1 OOecredyeHus
O0e3omacHOCTU TMpU OOpalieHu C NpudopaMu M TEXHUYECKUMH YCTPOUCTBaMH,
COXpaHEeHHUs 3J0POBbS U COOIIOICHUSI HOPM SKOJIOTHYECKOTO MOBEJEHUS B OKpYKatoLel
cpene;

OCYILIECTBISATh OTOOP HCTOYHUKOB HH(popManuu B MHTepHEeTe B COOTBETCTBUHU
C 33JJaHHBIM MOUCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUHM U MyTEM CpaBHEHUS
pa3IMYHBIX UCTOYHUKOB BBIACISATh UH(OPMALINIO, KOTOpask SBISETCS MPOTHBOPEUUBOM
WM MOKET OBITh HETOCTOBEPHOM;

WCIIONIb30BAaTh MPHU  BBIMIOJHEHUH YYEOHBIX 33JaHUNA  HAYYHO-TIOMYJIAPHYIO
auTepaTypy (U3MUECKOTO COJepXKaHUs, CIpPaBOYHbIE MaTepuajbl, PECypChl CETH
WUuTepHer, BiageTh NpuéMaMH KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUs
uH(OpMAITUHU U3 OJTHON 3HAKOBOW CHCTEMBI B PYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCHbMEHHbBIE U YCTHBIE COOOLICHHS] HA OCHOBE
2—3 UCTOYHUKOB MHGOpMALIMK (PU3UUECKOTO COJIEPKAHMS, B TOM YUCIE MyOIMYHO
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JieNaTh KpaTKUe COOOIIEHUS O pe3ysibTaTaX MPOEKTOB WJIHM Y4eOHBIX HCCIETOBAHHM,
IIPU 3TOM I'PAMOTHO HCIIOJIb30BaTh M3YYEHHBIM MOHATHUIHBIA anmapar Kypca (pu3ukw,
CONPOBOXK/IATh BBICTYIUIEHUE MPE3EHTALUEH;

MIPY BBITIOJTHEHUH YYE€OHBIX MMPOESKTOB U UCCIIEIOBAHUN pacIpeeiaTh 00SI3aHHOCTH
B IPYIIE B COOTBETCTBHUH C IIOCTABJICHHBIMU 33J]a4aMHU, CJIEAUTH 3a BBIIIOJIHEHUEM I1JIaHa
NEUCTBUM, AaJIeKBaTHO OLIEHMBAaTh COOCTBEHHBIM BKJIAJ B JESITEIBHOCTh TI'PYIIIHI,
BBICTPAMBATh KOMMYHUKAaTUBHOE B3aMMOJICHCTBHE, YUUTHIBASI MHEHUE OKPY KAOIIHUX.

K xoHiy oOyueHuss B 8 kjiacce npeiMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTpakaTh COPMUPOBAHHOCTH y OOYUaIOIIUXCS YMEHUM:

MCITI0JI30BATh MOHSTHS: Macca U pa3MepPbl MOJIEKYJI, TEILUIOBOE IBUKEHHUE aTOMOB U

MOJIEKYJI, arperaTHbIC COCTOSIHUS BEIIECTBA, KPUCTAIIIMYECKHE U aMOpgHBIE Tela,
HACBIIICHHBI U HEHACBILEHHBIN Map, BIAXHOCTh BO3AyXa, TEMIEPATypa, BHYTPEHHSSA
DHEPrus, TEIUIOBOM ABUTATElb, JIEMEHTAPHBIA AJIEKTPUUECKHUM 3apsifl, IEKTPUUECKOE
110JI€, TPOBOJHUKH U JUAJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUUYECKUN TOK, MATHUTHOE TI0JIE;

pa3ianyaTh SBJICHMS (TEIUIOBOE PACIIMPEHHUE U CKATHE, TEIUIONEpeIada, TEIOBOE
paBHOBeCHE, CMauMBaHHME, KaNWUIAPHbIE SBJICHUS, HCHApeHUe, KOHIEHcalus,
IJIaBJICHUE, KpHUCTaIA3AIUs (oTBepueBaHue), KHIICHUE, Terlonepeaayda
(TemIonpoOBOJHOCTb, KOHBEKIIMS, U3ITyUYECHUE), AIEKTPU3aLuUs Tell, B3aUMOACHCTBUE
3apsA0B, JEHCTBUS JIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBUE
MarHuTOB, JEHCTBME MArHUTHOTO MOJS HA MPOBOJHUK C TOKOM, 3JEKTPOMArHUTHAs
MHAYKIUS) 10 ONHCAHMIO WX XapaKTEpHBIX CBOMCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBIICHHUE;

pacno3HaBaTh MPOSIBICHUE H3YUYECHHBIX (PU3NYECKHUX SIBIEHUN B OKpPYXKaIOLEM
MHUpE, B TOM 4YHcClie (PU3NYECKUEe SBJICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSKEHUE U
KaNWUISIPHBbIE SBJIICHUS B TNPHUPOJE, KpUCTAUIBI B Mpupoae, uznydeHue ComHa,
3aMep3aHue BOJOEMOB, MOPCKME Opu3bl, 00Opa30oBaHME pOCHI, TyMaHa, MHEs, CHEra,
ANEKTPUUECKUE SBJICHUS B aTMOC(EpPE, IEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3emid, Apel( MoarCoB, poJib MATHUTHOTO MOJIS JJIs )KU3HU HA 3eMJIe, MOJSPHOE
CUSIHHME, TpPU OSTOM TMEPEBOAUTH MPAKTUYECKYIO 3a7adyy B YYE€OHYIO, BBIJIEIATh
CYILIECTBEHHbIE CBOMCTBA (TPU3HAKH) (PU3UUECKUX SIBJICHUMU;

ONKCHIBATh HW3YYEHHBbIE CBOMCTBA Te€l U (U3UUECKHE SIBIICHUS, HCIOJb3Ys
bu3nyeckrue BeIMYUHBI (TeMIeparypa, BHYTPEHHSISI SHEPIHs, KOJIUYECTBO TEIUIOTHI,
yleabHasl TEIUIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIJIOTA IUIABJICHUS, yAEIbHAs TEIUIOTa
napooOpa3oBaHMsl, YZEJIbHAs TEIUIOTAa CrOPaHMs TOIUIMBA, KOA((UIMEHT IO0JIE3HOTO
NEHCTBUS TEIUIOBOM MalllMHbI, OTHOCHUTEJIbHASI BIAXKHOCTb BO3/YyXa, JJIEKTPUYECKHUN
3apsij, cujia TOKa, JJIEKTPUUYECKOE HAPSKEHUE, COPOTUBIIEHUE TPOBOAHMKA, YAEIBHOE
COIIPOTHBIICHUE BEILECTBA, pab0Ta U MOLIHOCTb 3JIEKTPUUECKOI0 TOKA), TP ONMCAHUU
IPABWJIBHO TPAKTOBATH (PU3UYECKUN CMBICI MCIIOJIb3YEMbIX BEJIMYUH, 0003HAYEHUS U
CAMHUIBI (DU3UYECKUX BEJIMYMH, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIME JIAHHYIO
(GU3MYECKYI0 BEIIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTh TIpadUKH H3YUEHHBIX
3aBUCUMOCTEHN (PM3HUECKUX BEJIMYUH;
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XapaKTepU30BaTh CBOWCTBA TeJ, (DU3MUECKHE SBICHHS U TPOIECCHI, HCTOIB3YS
OCHOBHBIC TIOJIOKEHUS MOJICKYJSIPHO-KUHETUYECKON TEOPUU CTPOEHUSI BEIECTBA,
IPUHIIUI CYTEPIIO3UIINU ToJieH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS 3apsijia,
3akoH OMa s ywyacTka nenu, 3akoH JDxoyns—JleHua, 3aKOH COXpaHEHHs] SHEPIHH,
[P 3TOM J]aBaTh CIIOBECHYIO (POPMYIIUPOBKY 3aKOHA U 3aITUCHIBATH €70 MAaTEMAaTUYECKOE

BBIPAXXEHUE;
OOBACHATH (pU3MUECKHE MPOLECCHl U CBOMICTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyallud  IPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABILITH  NPUYUHHO-

CJIEICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKUX 1IAaroB ¢ Onopoi Ha 1-2
U3YYEeHHBIX  CBOMCTBa  (M3MYECKUX  SIBICHHUN, (UINYECKUX  3aKOHOB WU
3aKOHOMEPHOCTEW;

pemarh pacu€THble 3anadu B 2—3 JCHCTBUS, UCIOJIb3YS 3aKOHBI U (DOPMYIIBI,
CBA3BIBAIOIIME (PU3MUECKHUE BEJIMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4y 3allMChIBAaTh
KpaTKO€ YCJIOBME, BBISBISATh HEAOCTATOK JAHHBIX ISl PELIEHUsS 3aJauyd, BbHIOMpATh
3aKOHBI U (HOPMYJIIbI, HEOOXOAUMBIE JIJIs €€ PEelIeHUs, POBOJUTH PACUETHI U CPABHUBATH
MOJTy4YE€HHOE 3HaUeHUE (PU3NIECKON BETUYMHBI C U3BECTHBIMU JTaHHBIMH;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOYKHO PEHIUTh MPHU MOMOILIU (PU3NYECKUX
METO/IOB,  HWCIOJb3ysl  ONHCAaHWE  MCCIENOBAaHUSA,  BBIICHATH  IPOBEPSAEMOE
IPEIIOJNIOKEHNE, OLEHUBATh MPABUIBHOCTh MOPSAKAa MPOBEACHUS HCCIIEIOBaHMS,
JIeJ1aTh BBIBOJIBI,

MPOBOANTH OIBITHI MO HAOMIOACHHUIO (DU3UUECKUX SBICHUN WIH (PU3NIECKUX
CBOMCTB TeJ (KanWJUIPHBIE SIBJICHUS, 3aBUCUMOCTD JaBJIEHUS BO3yXa OT €ro o0béMma,
TEMIIEPaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U HArpeBaHUS MPHU W3ITyUYEHUH OT I[BETa
u3nyyaronie  (moryiomaromiei)  MOBEpPXHOCTH, CKOPOCTh  MCMApEHHs  BOJBI
OT TEMIIEPaTypbl >KUJIKOCTH M IUIOMAAM €€ TMOBEPXHOCTH, DJEKTpU3alus Tel U
B3aMMOJICHCTBHE DIEKTPUUECKUX 3apsA0B, B3aUMOJICHCTBUE MOCTOSHHBIX MAarHWTOB,
BU3yaJIM3alisl MATHUTHBIX TOJIEH MOCTOSHHBIX MAarHWTOB, JEHCTBHUSI MAarHUTHOTO MOJIS
Ha MPOBOJAHUK C TOKOM, CBOMCTBa 3JEKTPOMAarHuWTa, CBOMICTBA 3JIEKTPOABUTATENS
MNOCTOSIHHOTO TOKa): (OpMyJIMpOBaTh MPOBEPSEMbIE MPEANOJIOKEHUS, COOUpaTh
YCTaHOBKY U3 MPEAJI0KEHHOr0 000py10BaHMs, OIMCHIBATh XOJ1 OIbITa U POPMYIUPOBATH
BBIBO/IBI;

BBIMOJHATh MPSAMBIE H3MEPEHUS] TEeMIepaTypbl, OTHOCUTEIbHOW BIAXXHOCTH
BO3/lyXa, CHJIbl TOKA, HANpPSDKEHUS C HCIOJIB30BAHMEM aHAJIOTOBBIX MPHOOPOB H
JATYMKOB (PU3NYECKUX BEJIMYMH, CPAaBHUBATh peE3yJbTaThl H3MEPEHUU C Y4ETOM
3aJIaHHOM a0COJIOTHOM NOTPEIIHOCTH;

IPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PU3NYECKON BEIMYUHBI OT APYroi
C WCIIOJIb30BAaHUEM TPSMBIX U3MEPEHHH (3aBUCUMOCTh CONPOTHBICHUS TMPOBOIHUKA
OT €r0 JJIMHBI, IJIOIIA Y MOTEPEYHOr0 CEUCHUS U YIEIbHOTO COMTPOTUBIICHUS BEIIECTBA
MPOBOJIHUKA, CHJIBI TOKA, UAYIIETO Yepe3 MPOBOAHUK, OT HAMPSIKEHUS Ha MPOBOJIHUKE,
UCCJIEIOBAHNUE TIOCJIEAOBATEILHOIO U MapajlIeIbHOTO COEIMHEHUNA TPOBOJIHUKOB):
TUTAHUPOBATh KCCJIEIOBAaHUE, COOMPATh YCTAHOBKY W BBITIOJIHITH M3MEPEHUS, CICTYS
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NPEIIOKEHHOMY TUIaHy, (PUKCUPOBATh PE3yIbTAThl MOJYUYEHHOW 3aBHUCHMOCTH B BHJIE
TabJIUI ¥ rpauKOB, I€JIaTh BBIBOABI IO PE3yIbTaTaM MCCIIEI0BaHNUS;

MPOBOANTH KOCBEHHBIE U3MEPEHHS (PU3NUECKHUX BEIUYUH (yIeTIbHas TeIJI0EMKOCTh
BELIECTBA, CONPOTUBICHUE MPOBOAHMKA, PA0OTa U MOIIHOCTb IJIEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh M3MEPEHHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIys
pEJI0KEHHON HHCTPYKIMH, U BBIYUCIIATh 3HAUEHUE BEJIMUHUHBI;

co0nroaTh MpaBuja TEXHUKM Oe€30MacHOCTH Inpu paboTe ¢ 1a00paTOpHBIM
000pyIOBaHUEM;

XapaKTepU30BaTh MPUHIUMBI ACHCTBUS H3YYCHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpOM Ha MX omucaHus (B TOM YHUCIE: CHCTEMa OTOIUIEHHS JIOMOB,
TUTPOMETpP, MapoBas TypOWHA, aMIEPMETP, BOJBTMETP, CUETUYHMK DIECKTPUUECKOMN
DHEPrUM, DBJIEKTPOOCBETUTENbHbIE NPUOOPBI, HArpeBaTEJbHBIE BJIEKTPOIPHOOPHI
(mpuMepbl), SJIEKTPUUECKUE MNPEAOXPAHUTENH, BJIEKTPOMArHUT, 3JIEKTPOABUIATENb
IIOCTOSTHHOTO TOKAa), HCHOJIb3YySl 3HaHMsI O CBOWCTBAaX (DU3MUECKUX SBJICHUU U
HEoO0XOoauMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HU3MEPHUTENbHBIE NPUOOPHI
[0 CXE€MaM U CXEeMaTHYHbIM PUCYHKaM (>KHJIKOCTHBI TEPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETp, JIBUTaTelb BHYTPEHHErO CrOpaHMs, AJIEKTPOCKOI, PEeocTaT), COCTaBIATH
CXEMbI JJIEKTPUYECKUX LIETEeH C MOCIEeN0BAaTEIbHBIM U MapaJljIeNbHbIM COECIUHEHUEM
AJIEMEHTOB, pa3iinyasi yCJIOBHbIE 0003HAYEHUS JIEMEHTOB IEKTPUUECKUX LIETIEH;

MPUBOAUTH TNPUMEPHl (HAXOIUTh HH(MOPMALMIO O MpPUMEpPax) MPAKTHUYECKOrO
UCIIOJIb30BaHUSl (PU3MYECKUX 3HAHMA B TIOBCEAHEBHOM KU3HM Uil oOecreyeHus
0e30macHOCTH MPHU OOpAILEHUH C TPUOOPAMH M TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS
37I0POBbS M COOJIOIEHUS] HOPM 3KOJIOTMYECKOTO MOBEACHHUS B OKPYXKAIOIIEH CPEaE;

OCYUIECTBJISATh TMOUCK HH(OpManuu ¢uznyeckoro cojaepxaHusi B VHTepHere,
HAa OCHOBE HMMEIOIIMXCS 3HAHUW U MYTEM CpPABHEHUS JOMOJIHUTEIBHBIX HUCTOYHUKOB
BBICNIATh HH(OpMaANUIO, KOTOpas SBISAETCS MPOTHUBOPEYMBON WM MOMXKET ObITh
HEJI0CTOBEPHOM;

WCIIOJIb30BaTh TMPHU BBINOJHEHUH Y4YEOHBIX 33JaHUid  HAyYHO-TOMYJISIPHYIO
IUTEpaTypy (U3UUYECKOTO COJEpKaHMs, CIPABOYHbIE MaTepHualbl, PECypChbl CETH
WuTepHer, BhnajgeTh MNpuéMaMH KOHCIEKTHUPOBAHUS TEKCTa, IpeoOpa3oBaHus
nH(pOpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHbIE NMHCbMEHHBIE M KPAaTKUE YCTHBIE COOOLIEHUs, 00001as
UH(OPMAIUIO U3 HECKOJBKUX HMCTOYHMKOB (PU3UYECKOTO COJECpP>KaHUSA, B TOM YHCIIE
nyOlIMYHO  NIPEACTABJIATH  pPE3yJbTaThl  IPOEKTHOM  WIM  HCCIEN0BATENIbCKON
NEeSATEIbHOCTH, TP 3TOM I'PAMOTHO HMCHOJB30BATh M3yYEHHBIN MOHSITHUHBIA ammapar
Kypca (pU3HMKH, COPOBOXKIATh BBICTYIUIEHUE IIPE3EHTALIUEH;

pU BBIMOJHEHUU YYE€OHBIX MPOEKTOB M HMCCIEIOBAaHUN (PU3NYECKUX MPOIIECCOB
pacnpenensiaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C IMOCTAaBICHHBIMH 3aJadamu,
CIeIUTh 3a BBINOJHEHUWEM IUIaHa JEHCTBUM M KOPPEKTUPOBATh €ro, aJeKBATHO
OIICHMBaTh  COOCTBEHHBIM  BKJIAJ B  JACSATENBHOCTh  TPYNIbI,  BBICTpauBaTh
KOMMYHUKATUBHOE B3aUMOICHCTBHUE, MPOSBIISi TOTOBHOCTh Pa3peliaTb KOH(IUKTHI.
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K xoHiy oOyuenus B 9 KJjacce mpeaMETHBIE Pe3yibTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH y 00YHAIOITUXCSI YMEHUM:

UCIIOJIb30BaTh MOHATHS: CHUCTEMa OTCUETAa, MaTepuaibHas TOYKa, TPACKTOPHS,
OTHOCUTEJILHOCTh MEXaHWYECKOTO JABMXKEHUS, nedopmarus (yrpyras, miacTuyeckas),
TPEHHE, IEHTPOCTPEMUTEIILHOE YCKOPEHUE, HEBECOMOCTD U NIEPErPY3KH, LICHTP TIKECTH,
abCOJIIOTHO TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPAOTO Tela, pABHOBECHE, MEX aHUYECKUE
KOJiIeOaHUs Y BOJIHBI, 3BYK, HH(PA3BYK U YIBTPA3BYK, JIECKTPOMArHUTHBIC BOJIHBI, IIIKaJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaJIbHO30PKOCTb, CIIEKTPhI UCITYCKAHUS
U TIOTJIOIIEHUS, anbda-, 0eTa- 1 raMMa-u3JIy4eHHs], U30TOIIbI, siIEpHAsi SHEPTeTHKA;

pasinuath ABJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEHHOE JIBHXKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBM)XKEHHUE, CBOOOIHOE MAaJCHUE TeJl, PABHOMEPHOE
JBUKEHHE TI0 OKPYXHOCTH, B3aWMOJICMCTBUE TE€J, PEAKTUBHOE JIBUKCHHUE,
KoJe0aTebHOE JIB)KEHUE (3aTyXalllMe€ W BbIHYXICHHbIE KOJIEOaHHs), PE30HAHC,
BOJIHOBOE JIBUKEHHE, OTPAKEHUE 3BYKA, IPSIMOJIMHENHOE pACIIPOCTPAHEHUE, OTPAKEHUE
Y MPEJIOMJIEHUE CBETA, TIOJTHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JI0KEHHE OEI0ro cBeTa
B CIEKTP U CJIOXKEHHUE CIIEKTPaJbHBIX LBETOB, IUCIEPCUS CBETA, €CTECTBEHHAsd
PaaMOaKTUBHOCTh, BOSHUKHOBEHHUE JIMHEWMYATOrO CIEKTPA U3IYUEHHUS ) MO OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB U Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX JTAaHHOE (PU3HUECKOE
SIBJICHHUE;

pacro3HaBaTh NPOSBIICHUE U3YUCHHBIX (PU3UUYECKUX SBJICHUI B OKPYXKAIOIIEM MUPE
(B TOoM yucie (GU3NIEeCKue SBICHUS B IPUPOJIE: MPUIMBBI U OTJIUBBI, IBKEHUE TUIAHET
ConHEYHO# CHCTEMBI, PEAKTUBHOE JIBUKEHUE )KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSICEHUE, CEUCMHUYECKHE BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTHYECKUE  SIBJIEHUS B  MpUPOJe, OMOJOTUYECKOe  JEHCTBHE  BHIUMOTO,
yIbTPaUOIETOBOTO M PEHTIEHOBCKOTO H3IYyYCHHUH, €CTECTBEHHBIM PaJHMOAKTHUBHBIM
(G oH, KOCMUYECKHUE JTYy4YH, PAJAMOAKTUBHOE U3TYYEHUE MPUPOJIHBIX MUHEPAJIOB, JICHCTBUE
paauMOAKTUBHBIX M3JyYEHUH Ha OpPraHu3M YEJIOBEKa), NpU ITOM NEPEBOAUTH
MPaKTUUECKYIO 3a7ady B y4eOHYIO, BBIACISTH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH)
(bU3UYECKUX SBICHU;

OTNMUCHIBATh HW3Y4YEHHBIE CBOMCTBAa TeNl W (PU3MUECKUE SBICHUS, HCIOIb3YS
dbuznyeckre BEIMYUHBI (CpeAHsis U MTHOBEHHAs CKOPOCTh Tejla MPU HEPaBHOMEPHOM
JBUKEHUH, YCKOPEHUE, IEPEMELICHUE, yTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CUia
yIOPYTroOCTH, CUJjia TSHKECTH, YCKOPEHUE CBOOOJHOTO MaJeHUs, BEC TeJa, UMITYJIbC Tela,
UMITYJIBC CHUJIBI, MEXaHHUYeCcKasi padoTa W MOIIHOCTh, MOTCHIIMAIbHAS SHEPTHs Teja,
MOJHATOrO HAJ IMOBEPXHOCTHIO 3€MJIM, MOTCHIUAIbHAS JHEPrUsl CHKATOW NPYKUHBI,
KMHETHYECKasi SHEPTHUs, MOoJHAas MEXaHU4eCKasl SHEPIHsl, IEPUO] U YacToTa KoJieOaHuH,
JUIMHA BOJIHBI, TPOMKOCTHh 3BYKa M BBICOTA TOHA, CKOPOCThb CBETA, IIOKAa3aTesb
MPEJIOMIICHUSI Cpeflbl), NMPU OINHUCAHUM TPABWIBHO TPAKTOBATh (PUBMYECKUNA CMBICI
WCIIOJIb3yeMbIX BEIWYNH, 0003HAYEHUS W €AWHUIBI (U3MYECKUX BEIMYMH, HAXOJUTh
dbopMyIBl, CBS3BIBAIONINE JAHHYIO (PU3UYECKYI0 BEIMYMHY C JAPYTUMHU BEIMYMHAMU,
CTPOUTH TPaPUKHN U3YUECHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYNH;
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XapaKTepU30BaTh CBOMCTBA TeJ, (MU3MUCCKHE SBJICHHUS U TPOIIECCHI, HCTIOIB3YS
3aKOH COXPAHECHHS JHEPTUH, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHIUI CYNEPIIO3UIIUN
CWI, TPUHIUI OTHOCUTENBbHOCTH ['amwies, 3akoHbl HbIOTOHA, 3aKOH COXpaHCHHS
UMITYJIbCA, 3aKOHBI OTPAKEHUS W TIPEIIOMJICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO
U MaccoBOTO 4YHCENl TpH SACPHBIX pEeaKIUsiX, MpPU ITOM JlaBaTh CIOBECHYIO
(GbopMyITUPOBKY 3aKOHA ¥ 3aMCHIBATH €T0 MATEMAaTHIECKOE BEIPAKEHUE;

OOBSACHATHh (PU3UYECKHE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTyallMii  TMPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBISABIATH  MPUYUHHO-
CJIEJICTBEHHBIC CBSI3HM, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIIaroB ¢ OMopoi Ha 2—3
W3YYCHHBIX  CBOMCTBA  (DM3WYECKUX  SBICHUH, (U3UMYECKUX  3aKOHOB  WIIH
3aKOHOMEPHOCTEH;

pemarh pacu€THble 3a7a4yd (OMUpAloNIUecss Ha cUcTeMy U3 2—3 ypaBHEHHIA),
WCIIOJIB3YSI 3aKOHBI M ()OPMYJIbI, CBSI3bIBAIOIINE (PU3WYECKHUE BEIMYMHBI: Ha OCHOBE
aHaJIM3a yCJIOBUSA 3a/a4d 3alMChIBaTh KPATKOE YCIOBUE, BBISBISTH HEJOCTAIOIINE HIIN
U30BITOYHBIE JaHHBIC, BHIOUpATh 3aKOHBI U (OPMYIbI, HEOOXOIUMBIE ISl PEIICHHUS,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATMCTUIHOCTD MOTYYSHHOTO 3HAYCHUS (PU3HICCKON
BEJIUYHHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPH MOMOUIM (U3UYECKUX
METOJIOB,  WCIIONIB3ysl  OMHCAHWE  HMCCICIOBAHUS,  BBIACHATH  IIPOBEpPSIEMOE
MPEANOJI0KEHNE, OICHUBATh IPABUIBHOCTh MOPSAKA IPOBEACHHS HCCIICIOBAHUA,
JIeaTh BBIBOJIbI, HHTEPIIPETHPOBATH PE3YIbTAThl HAOIIOACHHMN U OIBITOB;

IPOBOJUTEH OMBITHl MO HAOMIOMEHUIO (U3UYECKUX SBICHUNW WA (HU3HMUECKUX
CBOMCTB Ten (M3ydeHHE BTOpPOTO 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUS SHEPTHUH,
3aBUCUMOCTH TIEpHO/Ia KoieOaHH MPY>KUHHOTO MassTHUKA OT MacChl TPy3a U )KECTKOCTH
NPYXXUHBI M HE3aBUCHUMOCTh OT aMIUIATYABl MajbIX KOJCOaHWA, MPSIMOJIMHEHHOE
pacmpocTpaHEeHUE CBeTa, pa3joKeHHe Oeloro cBeTa B CIEKTP, M3YUYECHHE CBOWCTB
M300paXeHus B TUIOCKOM 3€pKajie U CBOMCTB M300paKeHHS MpeaMeTa B COOUparoIIeit
JIMH3€e, HaOTIOICHUE CIUTONTHBIX U IUHEHYATHIX CIIEKTPOB M3JIYUYCHHS ): CAMOCT OSTEIHHO
coOupaTh YCTAaHOBKY U3 M30BITOYHOTO Habopa 00OpYyI0BaHMS, ONUCHIBATH XOJ OMbITA U
€T0 pe3yJbTaThl, POPMYIUPOBATH BEIBOBL;

MPOBOJIUTH TIPU HEOOXOIUMOCTH CEPHUIO MPSMBIX U3MEPEHU, OTIPEIeTsisi CpEeIHee
3HAUYCHHE U3MepSIeMOl BeNUYUHBI ((POKYCHOE pPACCTOSHHE COOMpAIONIel JIMH3BI),
000CHOBBIBaTh BBHIOOP CIIOCO0a U3MEPEHUS (M3MEPUTEIHLHOTO MIPUOOPA);

MIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTEN (DM3MUECKUX BETMYUH C UCIIOIh30BaHUEM
MPSIMBIX U3MEPEHUI (3aBUCUMOCTh IIyTH OT BPEMEHU IIPH PAaBHOYCKOPEHHOM JIBIKCHUN
0e3 HayaJIbHOM CKOPOCTH, MepHoa KOJIeOaHU MaTeMaTHYeCKOr0 MasiTHUKA OT JJTUHBI
HUTH, 3aBIUCHUMOCTH yTJla OTPAXEHUS CBETAa OT yrIiia MaJCHUS M YIJia MPEJIOMIICHUS
OT yIJia TajieHus): TUIAaHUPOBATh MCCIIEIOBAHNE, CAMOCTOSTEIHHO COOMPATh YCTAHOBKY,
(bUKCHpOBaTh Pe3yIbTaThl MOJYYEHHON 3aBUCUMOCTH (M3MYCCKUX BEIMYMH B BUIC
Tabnuil u rpaduKoB, JeIaTh BBIBOJIBI MO PE3yJIbTaTaM MCCIICOBAHUS;
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MIPOBOJANTH KOCBEHHBIE M3MEpPEHHUsI (PU3NYECKUX BEIMYUH (CpEeaHsSsi CKOPOCTb H
YCKOpPEHHUE Teja MPU PAaBHOYCKOPEHHOM JIBH)KEHUH, YCKOpPEHHE CBOOOJHOTO MaJCHMUS,
HKECTKOCTh TPY>KUHBI, KOADOUIIMEHT TPEHUsI CKOJIbKEHUS, MeXaHudeckas pabora u
MOIIIHOCTb, YaCTOTA U MEPUO/]] KOJICOAHHI MaTEMAaTHUYECKOTO U MPYKUHHOTO MasiTHUKOB,
ONTHYECKAs CUJIa COOMparOIEeH JIMH3bI, PAIMOAKTUBHBIN (POH): TUTAHUPOBATH U3MEPEHUS,
coOHUpaTh OSKCHEPUMEHTAIbHYIO YCTAHOBKY U BBINOJHATH HW3MEPEHUS, CIEeays
NPENJIOKEHHOM WHCTPYKIMHU, BBIUYKCIATH 3HAYEHHWE BEJIMYMHBI M aHaJU3UPOBATh
MOJIYYCHHBIE PE3YJIbTATHI C YUYETOM 33JJaHHOM MOTPEIIHOCTH U3MEPEHUM;

coONI0/IaTh MpaBHJIa TEXHUKU OE30MacHOCTH IMpu pabore ¢ 1abopaToOpHBIM
000pyIOBaHUEM;

pasznuyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (PU3MUYECKHX MOJIEJIE: MaTepuaibHas
TOYKa, aOCOJIOTHO TBEPAOE TEI0, TOUCUHBIM HMCTOYHUK CBETA, Jy4, TOHKas JIMH3A,
IUTAaHETApHAs MOJEJIb aTOMA, HYKJIOHHAs! MOJIETIb aTOMHOTO $/1pa;

XapaKTepU30BaTh NPUHIUNBI ACUCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPON HAa UX ONHUCAaHUs (B TOM YHCIE: COUAOMETP, TaTUMKHU MOJIOKEHNUS,
pPacCTOSIHUS U YCKOPEHUSI, paKeTa, 3X0JIOT, OUKH, IIEPUCKOI, (poToarmapar, ONTHYECKHUE
CBETOBOJBI, CIIEKTPOCKOIl, JO3UMETpP, Kamepa BuibCoHa), uCHONIb3ys 3HaHUA
0 CBOMCTBAX (PM3HUECKUX SBJIICHUN U HEOOXOAUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJI30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKHM HW3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX TPUOOPOB U TEXHOJOTHUYECKHUX IMPOLIECCOB MPHU PELICHUU
y4eOHO-MPAKTUYECKUX 3a/lay, ONTHUYECKUE CXEMbI JUIsl IMOCTPOEHUs H300paKEeHU
B IJIOCKOM 3€pKajie U coOuparouieil ImH3e;

NPUBOJIUTH TPUMEPHl (HAXOAUTh HHGOPMAIMIO O MPUMEPAX) MPAKTHIECKOTO
UCIIOJIb30BaHUSl (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW >KM3HU A OOecreyeHus
O0e3omacHOCTH TMpu OOpalieHuH C NOpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEeHHUs 37I0POBbs U COOJIIO/IEHUS HOPM IKOJIOTMYECKOT0 MOBE/ICHUS B OKPYXKAIOIIEH
cpene;

OCYIIECTBIATh MOUCK HH(pOpManuu Qundyeckoro cojepxkanusi B MHTepHere,
CaMOCTOSTENbHO (OPMYIUPYs TOMCKOBBIM 3ampoc, HaXOAUTh IyTH ONPEIEICHHS
JIOCTOBEPHOCTH TOJY4Y€HHOH HWH(POpMAlMd Ha OCHOBE MMEIOIIUXCS 3HAHUU W
JOTIOJTHUTEJIBHBIX UICTOYHUKOB;

UCIIOJIb30BaTh MpPU BBINOJHEHWU Y4YEOHBIX 33aJaHUN  HAYYHO-TOMYJISIPHYIO
auTepaTypy (GU3MYECKOTO COACpXkAaHMs, CIPAaBOYHBIE MAaTepHalbl, PECypChbl CETU
WuTepHer, BhnajgeTh MNpuéMaMH KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHus
nH(pOpMaIK U3 OJHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;

CO3/1aBaThb COOCTBEHHBbIC IHCHMEHHbIE U YCTHBIE COOOIIEHHS Ha OCHOBE
uH(poOpMaIMM M3 HECKOJbKHX HMCTOYHUKOB (DU3MYECKOTO COAEpKaHUA, MyOIMYHO
NIPEJICTABIATh PE3YJAbTaThl IPOEKTHON WIIM UCCIIEA0BATEIBCKON AEATENBHOCTH, IPU 3TOM
rPaMOTHO HCIOJIB30BAaTh W3YYEHHBIM TMOHATUMHBIA ammapar W3y4aeMoro pasjelia
GU3MKK W CONPOBOXKAATh BBICTYIUIEHHWE Mpe3eHTaluell ¢ y4€ToM OCOOEHHOCTEN
ayJIMTOPUH CBEPCTHUKOB.
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7 KIIACC
Ne HanmenoBanue KonuuectBo | [Iporpammuoe conepkanre |  OCHOBHBIE BUJIBI IEATEILHOCTH 00YYaIOIIUXCS
/T pa3/iesioB U TeM 4acoB

y4eOHOT O npeaMeTa

Pa3znes 1. ®u3uka u ee poJib

B MO3HAHHUH OKPYKAaIIEro Mmupa

1.1 | ®usuka — HayKa 2 ®u3nka — HayKa o Ipupoje. | BeisiBiaeHUe pa3inuuil Mexny QU3n4EeCKUMU U
O MPUPOJIC SABneHust IPUPOIBI. XUMHUYECKUMU TTPEBpaIEHUSIMHU.
dusnyeckue SIBJICHUS: Pacno3naBanue u kinaccudukanus GU3NIECKUX
MEXaHUYECKHE, TCIUIOBBIC, | SIBJIEHUHM: MEXaHUYECKUX, TEIJIOBBIX,
ANEKTPUYECKUE, ANEKTPUIECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHBIC, CBETOBBIE, Habmronenue u onucanne GuU3NIECKUX SIBJICHUN
3BYKOBBIC
1.2 | ®usuueckue 2 dusnueckue BEJINYNHEI. OnpeneneHue 1EeHbI JCICHUS Kb
BEJTMYHMHBI N3mepenue puznueckux HU3MEPUTEIHLHOTO TIPUbOpa.

BeJIMUMH. Du3nueckue
npubopsl. [lorpemHocts
U3MEpPECHUIN
MexayHapoaHas cucteMa
€JTUHUI]

H3mepenune TMHENHBIX pa3MepPOB TEN U

IIPOMEKYTKOB BPEMEHU C YYETOM MOTPEITHOCTEN.

N3mepenne 06b€Ma KUIKOCTH U TBEPOTO TENA.
N3mepenue temneparypsl IpU HOMOIIU
YKAJIKOCTHOTO TEPMOMETPA U TaTUUKA
TEMIIEPaTyphI.

BrinonHeHne TBOpUECKUX 3aJaHUM 110 TIOUCKY
CIOCO0O0B U3MEPEHUST HEKOTOPHIX (PU3UIECKUX
XapaKTEPUCTHK, HAIPUMEP, PA3MEPOB MAJIBIX
00BEKTOB (BOJIOC, IPOBOJIOKA), YAAUIEHHBIX
00BEKTOB, OOJIBIITUX PACCTOSIHUM, MaJIbIX
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IpOMEXyTKOB BpeMmeHu. O0cyxienne
Ipe/IaraeMbIX CrIoco00B

1.3. | EctectBenHo- 2 Kak ¢usuka u npyrue BriaBmkeHue runoTes, 00bACHAIOMUX MTPOCTHIE
HAy4YHbIA METO]T €CTECTBEHHBIE HAYKH SBJICHMSI, HAIIpUMED:
IIO3HAHUS U3Yy4aroT PUPOLY. — [I0YEMY OCTaHaBJIMBACTCS ABUKYILEECS
EcrecTBeHHO-HAy4YHBIN 110 TOPU30HTAJIBLHON TOBEPXHOCTH TEJIO;
METOJI TO3HAHUS: — IIOYEMY B JKAPKYIO ITOTOy B CBETIION OJEXKAC
HaO0II0/IcHIE, TOCTAaHOBKA MpOXJIAJAHEN, YeM B TEMHOU. [Ipennoxenue
Hay4HOI'0 BOIIPOCa, CIIOCOOOB MPOBEPKHU THIIOTES.
BBIJIBUKEHUE TUTIOTE3, [IpoBenenue uccieqoBaHus O MPOBEPKE KAKOM-
AKCIIEPUMEHT 110 IPOBEPKE | JTMOO TUIOTE3HI.
TUNO0TE3, 00BSICHEHUE [TocTpoenune npocTedmmx Moaenen pU3nIecKux
Ha0JII0AaEMOT0 SBJICHHUS. SBJICHUM (B BUJI€ PUCYHKOB WUJIU CXEM ), HAIIPUMED
Onucanue Gpu3nuecKux naJeHUE NpeaMeTa; IPSIMOJIMHENHOE
SBJICHUH C TOMOILBIO pacnpocTpaHeHHUE CBETa
Moelien
Hroro mo pazaemy 6
Pa3znen 2. [lepBoHayaibHbIEe CBe/IeHHsI O CTPOEHUM BelllecTBa
2.1 | CTtpoeHue BemecTBa 1 Ctpoenue BemecTna: HaOnronenue v uHTEpIipeTaliys OnbITOB,

aTOMBI U MOJIEKYJIbI, KX
pazmepsl. OMbITHI,
JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE
BELIECTBA

CBUJETEIBCTBYIOINX 00 AaTOMHO-MOJIEKYJIIPHOM
CTPOEHHH BEILECTBA: OIBITHI C PACTBOPEHUEM
pa3IMYHBIX BEIIECTB B BOJIC.

OrneHka pa3MepoB aTOMOB U MOJIEKYJI

C UCTIOJIb30BaHueM (poTorpaduii, MOITyUEHHBIX
Ha aTOMHOM CUJIOBOM MUKpockore (ACM) —
nabopartopHas pabota o teme: «OreHka
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TMaMeTpa aToMa METOJIOM PSIJIOB
(c ucrionp3oBanueM (ororpaduii).
Omnpenenenre pa3MepoB MaJbIX T

2.2 | JIBmkeHue u
B3aMMOJICUCTBHC
YaCTHII BEIIESCTBA

JIBM>KEHHE YacTHIl
BeniecTBa. CBs3b CKOPOCTH
JBYKEHUS YaCTHII

C TEMIEPaTypoi.
bpoyHnoBckoe nBUX)EeHUE,
muddyzus.
B3aumoneiicTBue yacTuiy
BEILIECTBA: IPUTSKEHUE U
OTTaJKUBAHUE

Habmonenue u o0bsicHeHIE OPOYHOBCKOTO
JBIDKCHUS U sBJICHUS TUdPy3umn.

[IpoBenenue u 00BICHEHUE ONTBITOB

110 HaOJIOICHUIO TETIJIOBOTO PACIITUPEHUS T'a30B.
[TpoBenenune u 00OBICHEHUE OTIBITOB 10
O0OHAPYKCHHIO CHUJT MOJICKYJISIPHOTO MPUTSHKCHHUS
Y OTTAJIKUBAHHUSI

2.3 | ArperatHble
COCTOSIHMSI BEILIECTBA

ArperatHbie COCTOSIHUSA
BEILIECTBA: CTPOCHUE Ia30B,
KUJIKOCTEN U TBEPABIX
(KpUCTALITUYECKUX ) TEJ.
B3anmocBs3pe Mexay
CBOMCTBAMU BEIIECTB

B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJICKYJISIPHBIM
ctpoeHrueM. OcoOCHHOCTH
arperaTHbpiX COCTOSHUU
BOJIbI

Onucanue (C UCTOIB30BaHUEM MPOCTHIX
MOJEJIEI1) OCHOBHBIX Pa3JIM4Hil B CTPOCHHUH Ia30B,
KUJKOCTEH U TBEPIBIX TEJL.

OO0BsIcHEHNE MAJION CKUMAEMOCTH JKUIKOCTENH U
TBEPBIX TeJl, OONBIION CKUMAEMOCTH Ia30B.
OObsicHeHnue coxpaneHus: GopMbl TBEPABIX TET U
TE€KY4Y€CTH JKUJIKOCTH.

[IpoBeneHue OnbITOB, TI0KA3BIBAIOIINX, YTO

B TBEPJIOM COCTOSIHUU BOJIbI YACTUIIBI HAXOISTCS
B CPEJIHEM JalIbIie JPYT OT Apyra (TUIOTHOCTh
MEHBIIIE), YEM B JKUJIKOM.

Y cTaHOBIIEHUE B3aUMOCBS3U MEXKIY
0COOEHHOCTSIMU arperaTHbIX COCTOSTHUI BOJIBI U
CYILIECTBOBAHUEM BOJHBIX OPTaHU3MOB

(MC — 6uonorus, reorpadus)

Hroro no pazneny
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Paznen 3. /IBu:xkeHHe M B3aUMOJeiicTBHE TeJl

3.1 | Mexanuyeckoe 4 Mexannueckoe nBuxenue. | MccnegoBaHne paBHOMEPHOTO ABUKEHHS,
JIBH>KCHUE PaBHOMEpHOE 1 ONPENICIICHUE €TO IPU3HAKOB.
HepaBHOMepHOe JBmkenne. | HabmoneHne HepaBHOMEPHOTO IBUKEHNUS U
Ckopoctb. CpenHss ONIPENIECIICHUE €T0 OTINYUN OT PABHOMEPHOTO
CKOPOCTb IIPU JBH>KCHUSL.
HEPAaBHOMEPHOM Ornpenenenne CKOPOCTH PAaBHOMEPHOTO
IBKEHUU. PacuéT myT 1 | ABMIKEHHUSA (LIApHKA B )KUIKOCTH, MOAEIH
BPEMEHU JIBUKEHUS ANEKTPUYECKOr0 aBTOMOOMIIS U T.11.).
Onpenenenue CpeIHEN CKOPOCTU CKOIbKECHUS
OpyCKa Wiy IIapuKa 110 HAaKJIOHHOW MJIOCKOCTH
Pewenue 3ana4 Ha onpeieneHue NyTH, CKOpOCTH
Y BPEMEHU PABHOMEPHOT'O ABUKECHUSI.
AHanu3 rpaduKoB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BPEMEHHU
3.2 | Mnepuus, macca, 7 SBnenue nHepuu. 3aKOH OObsicHEHUE U TTPOTHO3UPOBAHUE SIBIICHU,

IINIOTHOCTD

uHepuuu. B3anmonencreue
TeJI KaK MpU4YrHa
U3MEHEHUSI CKOPOCTH
IBWKEHUS Tell. Macca kak
Mepa UHEPTHOCTH TeJIa.
IInoTHOCTH BeliecTBa.
CBS3b INIOTHOCTH

C KOJIUYECTBOM MOJIEKYJI

B eUHUILIE 00BEMA
BCIIIECTBA

00yCIOBJICHHBIX MHEPIUEH, HAITPUMEP, YTO
MIPOUCXOIUT IIPY TOPMOKEHUH UJIH PE3KOM
MaHEBpPE aBTOMOOWJISI, IOYEMY HEBO3MOKHO
MTHOBEHHO MPEKPATUTH JBUKEHHUE HA BEJIOCUIIC]IC
WJIM caMOKaTe | T. 1.

[IpoBenenre u aHAIU3 OMBITOB,
JIEMOHCTPUPYIOIIUX U3MEHEHUE CKOPOCTHU
JBVKEHUSI TEJIA B PE3YJIbTATE ACHCTBUSA HA HETO
JIPYTUX TEI.

Pemenue 3a1a4y Ha onpeeneHne Macchl Tea, €ro
00BbE€Ma U INIOTHOCTH.
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[IpoBeneHne u aHaIU3 ONBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh U3MEHEHHUS
CKOPOCTH T€Jia OT €r0 MacChl IpU
B3auMozeiicTBuu Tein. M3Mepenue maccsl Tena
Pa3IMYHBIMU CIIOCO0aMU.

Onpenenenre INIOTHOCTH TeJla B PE3yJIbTaTe
U3MEPEHMSI €TO0 MAcChl U 00bEMA

3.3

Cuna. Bunas! cui

10

Cuita Kak XxapakTepuCTHKa
B3aUMOJICCTBUS TEIL.
Cuna ynpyroctu u 3aKOH
I'yka. U3mepenue cumsl

C IIOMOIIBIO TMHAMOMETPA.
SIBNeHHE TATOTEHUS U CHUJIA
TsokecTH. Cuia TSKeCTH
Ha JPYruX IIaHeTax.

Bec tena. HesecomocTs.
CrnoxxeHue cui,
HaIPABJIECHHBIX IO OJJHOU
IIPSMOM.
PaBHOzelicTBYOIIAsA CHIL.
Cuina tpenus. Tpenue
CKOJIb)KEHHUSI U TPEHUE
1okosi. TpeHue B mpupoje
U TEXHUKE

I/I3yquI/Ie BSaHMOHCﬁCTBHH KaK IIPUYKUHBI

N3MCHCHM CKOPOCTH TCJIa UJIU €TI0 Ile(l)OpMaHI/II/I.

Onucanue peasibHbIX CUTyallui B3aMOIEHCTBHUS
TE€JI C IOMOIIbIO MOJIEJIEH, B KOTOPBIX BBOJIUTCS
MOHSTHE U U300pAKEHUE CUIIBI.

Nzyuenue cunbl ynpyroctu. MccnenoBanue
3aBUCHUMOCTH CHJIbI YIIPYTOCTH OT yJIJTMHEHHUS
PE3MHOBOTO IITHYPA WU MPY>KUHBI

(c mocTpoeHueM rpaduka).

AHanu3 MpaKTUYECKUX CUTYaIlUH, B KOTOPBIX
MPOSIBIISIETCS IEVUCTBUE CUITBI YIIPYTOCTH
(ynpyrocth Msida, KpOCCOBOK, BETOK JIepeBa

u Jp.).

AHaJIU3 CUTYalUi, CBA3aHHBIX C SIBIICHHEM
TATOTEHUS.

OO0BbsicHeHUE OPOUTATBLHOTO ABMYKECHUS TUIAHET

C UCIIOJIb30BAaHUEM SBJIICHUS TATOTEHUS U 3aKOHA
WHEPIIUH.

H3MepeHHe BC€Ca TCJia C IOMOIIbIO JMHAMOMCETpPA.

O060CHOBaHKE ATOTO CIIOCO0A U3MEPEHHS.
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Ananm3 u MOJICIIMPOBAHUC ABJICHHUA HCBCCOMOCTH.

DKCNepUMEHTAIBHOE MOJIYYEHHUE MPaBHIIa
CJIOYKEHUS CUJI, HAIIPaBJICHHBIX BJOJb OJHOU
npsiMoil. OrnipeiesieHne BEJTMYUHBI
PABHOJICUCTBYIOIIEH CHIL.

N3ydenue cuibl TPEHUS CKOJIBKEHUS U CUIIBI
TPEHUS TIOKOSL.

Hccnenosanne 3aBUCUMOCTH CUIIBI TPEHUS

OT CWJIBI JABJICHHSI U CBOMCTB TPYILIMXCS
ITOBEPXHOCTEMN.

AHaJIN3 TPAKTUYECKUX CUTYyaIuM, B KOTOPBIX
IPOSBIISIETCS IEUCTBUE CUIIbI TPEHUS,
UCIIOJIb3YIOTCS CLIOCOOBI €€ YMEHBIICHUS WX
yBEJIMYEHHUs (KaTaHUE Ha JIbDKAX, KOHbKAX,
TOPMO’KEHUE aBTOMOOUJIS, UCTIOJIb30BAHHE
NOAIIMITHUKOB, IVIABAHUE BOJAHBIX KUBOTHBIX
u 11p.). Perienue 3a1au ¢ uCnosab30BaHUEM
dopMyn 175 pacy€Ta CUIIbI TSHKECTH, CUITBI
YIPYTOCTH, CUJIbI TPEHUS

Hroro no pazueny

21

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, >KUAKOCTEH 1 ra3oB

4.1

[asnenue. [lepenaua
JIABJICHUSL TBEPABIMHU
T€JaMH, KUJIKOCTIMHU
U ra3zamMu

3

JlaBnenne. CriocoObl
YMEHBIIICHUS U YBEJIIMUCHUS
naBJjieHus. /laBieHue rasa.
3aBHCHUMOCTD JaBJICHHUS
raza oT oonéma,
TeMIIepaTyphl.

AHanu3 1 00BACHEHUE OTBITOB U MPAKTUYECKUX

CUTYyalluH, B KOTOPBIX MPOSBIISETCS CHUIIa
JaBJICHUS.

O6ocHOBaHKE CITIOCOOOB YMEHBIIEHUS U
YBEJIMYCHUS 1aBJICHUSI.

W3ydenne 3aBUCUMOCTH JaBJICHHS ra3a
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[lepenaua naBiaeHus
TBEPABIMU TEJIAMHU,
KUIKOCTSIMH U ra3aMH.
3akon Ilackans

0T 00bEMA U TEMIEPATYPBI.

N3ydyeHne ocobeHHOCTEN Nepeaun JaBJIeHUs
TBEPABIMH TETAMH, KUAKOCTSIMHU U Ta3aMHU.
O0ocHOBaHME PE3YIHTATOB OIBITOB
OCOOEHHOCTSIMU CTPOEHUS BELIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSIHUSIX.
DKCrepuMEHTAIbHOE JOKAa3aTEIbCTBO 3aKOHA
[Tackans.

Pemenwne 3amau Ha pacy€T qaBiaeHUs TBEPAOTO
TeNna

4.2 | JlaBneHHE KUIKOCTH 3aBUCUMOCTD JaBJICHUS HccnenoBanue 3aBUCUMOCTH JABJIEHUS YKUIKOCTH
KUJTKOCTH OT TJTyOUHBI. OT ITyOHHBI TOTPYKEHUS U INTIOTHOCTH SKHIKOCTH.
ITneBMaTnueckue MamuHbel. | HaGmtoneHue u 00bsICHEHHE THIPOCTATUYECKOTO
IM'unpocrarnueckwmii napajokca Ha OcCHOBe 3akoHa [lackas.
napajokc. Cooomaromuecs | M3yueHne cooOImarmmuxcs cocy10B.
cocynsl. ['mapasnnueckue | Pemenue 3amad Ha pacué€T qaBlIeHUs )KUAKOCTH.
MEXaHU3MBI OOBsicCHEHUE TTPUHITUIIA ICHCTBUS
TUPABINYCCKOTO Mpecca, THEBMATHYECKUX
MAaIII1H.
AHanu3 u 00bsICHEHUE IPAKTUYECKUX CUTYalUH,
JEMOHCTPHUPYIOITUX MPOSBICHUE TaBICHUS
XKUIKOCTH | 3aKoHa [lackans, Hampumep
IIPOIIECCOB B OPTaHU3ME TPH TITYOOKOBOTHOM
HBIPSTHUN
4.3 | AtmocdepHoe ATtmocdepa 3emin u DKCnepruMeHTAIbHOE OOHApYKEHUE
JTaBJICHUE aTMoc(epHOe JaBJICHUE. aTMOC(epHOro JTaBICHUS.

[IprurHEeI CylIeCTBOBAHUS

AHaiu3 1 0O0BICHEHHUE OMBITOB U MPAKTUYECKUX
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BO3YIIHOM 000JI0YKH
3emiu. OnbiT Toppuyesy.
N3mepenne armochepHoro
JABJICHUSI. 3aBUCUMOCTD
aTMOC(EpHOro JaBICHUS
OT BBICOTHI HaJl ypPOBHEM
Mmopst. [Tpubopsl

JUISL UBMEPECHUS
aTMoc(epHOro JaBJIEHUS

CUTYyAIIUii, CBSI3aHHBIX C JICHCTBUEM
aTMOC(EPHOTO JaBICHUS.

OOBsicHeHHE CcyIIeCTBOBaHUS aTMOchepbl
Ha 3emJie ¥ HEKOTOPBIX TIAHETax UIH €€
OTCYTCTBUS Ha JAPYT'HX IU1aHeTax u Jlyne.
OO0bsacHeHnEe U3MEHEHUS TUIOTHOCTH aTMOC(EpPhI
C BBICOTOM M 3aBUCHMOCTH aTMOC(HEPHOTO
JABJICHUS OT BBICOTHI.

Pemenue 3amau Ha pacy€t aTMocepHOTro
JaBJICHUA.

N3zyuenue ycrpoiicTBa GapoMeTpa-aHepoua

4.4

JlericTBUE )KUJIKOCTH U
rasa Ha Morpy>KeHHOe
B HUX TEIIO

JleicTBUE )XUAKOCTH U ra3a
Ha MOTPYKEHHOE B HUX
Teno. BeitankuBaromias
(apxumenoBa) cuiia. 3aKOH
Apxumena. [InaBanue Temn.
Bosznyxonnasanue

DKcnepuMeHTAIbHOE OOHAPYKEHUE JEHCTBUS
KUJKOCTH U ra3a Ha MOrpyKEHHOE B HUX TEJO.
OnpeneneHne BbITAUIKABAIOMIEN CUJIBI,
JICVUCTBYIOIIEH HA TEJIO, MOTPYKEHHOE

B AKHUJKOCTb.

[IpoBenenuie n 00CyX/I€HHUE OTBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTh
BBITAJIKABAIOIIEH CUJIbI, IEHCTBYIOILIECH HA TEJIO
B KUJKOCTH, OT 00bEMa MOTPYKEHHOM

B )KUJIKOCTb YaCTH T€Ja U OT IJIOTHOCTHU
KUJKOCTH.

IIposepxa neszagucumocmu blmanKuearoujeti
CUTIbL, Oelicmayroweli Ha meio 8 HCUOKOCMU,
om maccvl meia.

HccnenoBanue 3aBUCUMOCTH Beca TeJla B BOJIE

0T 00bE€Ma MOrpy>KEHHON B KUAKOCTh YACTHU TeNA.
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Pemenne 3a1a4 Ha npUMEHEHNE 3aKOHA
Apxumezna u yCioBUs IIABAHUS TEJL.
KoncrpyupoBanue apeomerpa niu
KOHCTPYUPOBAHHUE JIOJKU U ONPEAEIEHUE €€
rpy30M0IbEMHOCTH

Htoro no pazaeny

21

Pa3znen 5. PaGoTa 1 MOIIHOCTH. JHEPTUsl

5.1

PaGora 1 MoHOCTH

3

Mexannueckas padoTa.
MomHocTh

DKCNEPUMEHTATBHOE OIMPEICICHUE
MEXaHUYECKON pabOThl CHUJIBI TSHKECTH

IIPY NAJICHUU TEJla U CUJIbI TPEHUS

[P PABHOMEPHOM TEPEMENICHUH TEA

10 TOPU30HTAIIBHON MTOBEPXHOCTH.

Pacuér moutHoCTH, pa3BUBaEMOM MPH MOIBEME
I10 JISCTHHIIE.

Pemenue 3a1a4 Ha pacuéT MeXaHUUECKOM pabOThI
1 MOIIIHOCTH

5.2

[IpocTbie MEXaHU3MBI

[IpocThie MEXaHU3MBI:
phIyar, 6JI0K, HaKJIOHHAS
IUIOCKOCTB. [IpaBuiio
paBHOBECHS pblyara.
[IpumeHnenue npasuiia
paBHOBECHS pblyara

K 0JI0Ky. «3010TO0€
npaBuiio» Mexanuku. KITJ]
IIPOCTHIX MEXaHU3MOB.
[IpocTeie MeXaHU3MBI

B OBITY U TEXHUKE

Ornpenesnenre BBIUTPHIIIA B CHIIE MPOCTHIX
MEXaHU3MOB Ha IIPUMEPE pbluara, MoJABUKHOIO U
HETIOABHMKHOT'O OJI0OKOB, HAKIIOHHOH TNIOCKOCTH.
HccnenoBanue ycioBusi paBHOBECHS pbluara.
OGHapykeHHe CBOMCTB MPOCTHIX MEXaHU3MOB

B PA3JIUYHBIX HHCTPYMEHTAX U MPUCTIOCOOICHUSX,
UCIIOJIb3YEeMbIX B OBITY U TEXHHUKE, a TAaK¥Ke

B KHBBIX OpraHHu3Max.

DKCIEepUMEHTAIHLHOE JI0KA3aTeIbCTBO PAaBEHCTBA
paboT Mpu MPUMEHEHUH MPOCTHIX MEXaHU3MOB.
Onpenenenue KII/[ HaKIOHHON MJIOCKOCTH.
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Pemenune 3a1a4 Ha mpruMEHEHUE TPaBHIIA
paBHOBecus pbryara u Ha pacuet KII1/]

5.3 | Mexannveckas 3 MexaHuueckas SHEPTHUs. DKCNEepUMEHTAILHOE OTIPEIEICHNE U3MEHEHUS
HEPrust Kuneruueckas u KMHETHYECKON U MOTEHIMAIIbHON SHEPTUU TeJla
MOTEHIIMAJIbHAS YHEPT U IIPU €r0 CKAThIBAHUM 10 HAKJIOHHOM MIIOCKOCTH.
[IpeBpamenne ogroro Buna | DopmynupoBaHue HA OCHOBE UCCIIEIOBAHUS
MEXaHUYECKOU SHEPTUH 3aKOHa COXPAHEHUSI MEXaHUYECKOW SHEPTHUH.
B IPYrou. 3aK0H OO0cyxneHue rpaHul NPUMEHUMOCTH 3aKOHA
COXPAHEHUs SHEPTUU COXPAHEHUS SHEPTUHU.
B MEXaHUKE Pemenue 3a1au ¢ UCIONIb30BAaHUEM 3aKOHA
COXPaHEHUs YPHEPTUU
Hroro mo pazneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KJIACC
Ne HaumenoBanue KoanuectBo | [Iporpammuoe copepkanue | OCHOBHBIE BUIBI I€ITEILHOCTH O0yUYaIOIIUXCS
/1 pa3ziesioB U TeM 4acoB

y4eOHOro npeaMera

Pa3zgen 1. TensioBbIe ABJICHUSA

11

Ctpoenue u cBOMCTBa
BEILECTBA

OCHOBHBIE MTOJIOKEHHS
MOJICKYJISIPHO-KMHETUYECKON
TEOPUU CTPOCHHS BEUIECTBA.
Macca u pa3mepbl aTOMOB U
MoJieKy. OTBbITHI,
IIOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS
MOJICKYJISIPHO-KMHETUYECKON
TEOPUH.

Mopenu TBEpAOTO, JKUIAKOTO
U Ta3000pa3HOTO COCTOSIHUI
BEILIECTBA.
Kpucrannuueckue n
amopdHbIe Tena.
OOBsiICHEHHE CBOMCTB ra3os,
KUAJIKOCTEU U TBEPABIX TEII
Ha OCHOBE I10JIOKEHUIN
MOJIEKYJIAPHO-KUHETUYECKON
teopuu. CMauMBaHUE U
KalWJUISIPHBIC SBJICHUSL.
TeruioBoe pacimpesue u
CXKaTue

Ha6nronenue u uHTEpHpeTalus OnbIToOB,
CBUJIETEJILCTBYIOIIUX 00 aTOMHO-MOJICKYJISIPHOM
CTPOEHHUH BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEIIECTB B BOJIE.

Petenue 3a1a4 1o oleHUBaHUIO KOJIMYECTBA
aTOMOB WJTM MOJIEKYJI B €IMHUIIE 00bEMA
BEIIECTBA.

AHaJIU3 TEKCTA IPEBHUX aTOMUCTOB (HAapUMep,
dbparmenta moamsl Jlykpeuus «O mpupoe
BEIICi») C U3J10KEHHEM 000CHOBAaHHMIT aTOMHOM
TUIIOTE3BI (CMBICIOBOE uyTeHHE). OLIeHKa
yOeIUTEeTbHOCTH STUX 0OOCHOBAHUM.
OO0bsicHeHrEe OPOYHOBCKOTO JIBHXKCHUS, SIBIICHUS
mubdy3un u pa3nuuuil MexX1y HUIMH Ha OCHOBE
IIOJIOKEHUU MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUU CTPOCHHS BELIECTBA.

OO0BsicCHEHHE OCHOBHBIX Pa3JInuMii B CTPOCHUU
ra3oB, JKMIKOCTEU U TBEPABIX TEI

C MCIOJIb30BAHUEM TOJIOKEHUM MOJICKYJIIPHO-
KMHETUYECKOU TEOPUU CTPOCHHS BELIECTBA.
[IpoBeneHre ONBITOB MO BHIPAIIMBAHUIO
KPUCTAILJIOB IOBAPEHHOM COJIM WJIK caxapa.
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[IpoBenenue u 00BICHEHNE OMBITOB,
JEMOHCTPUPYIOIIMX KalIWJUISIPHBIE IBJICHUS U
SBJICHHE CMAYMBAHMSL.

OO0bscHEeHNE pOIM KaWJUIIPHBIX SBICHUIN

IUI IOCTYIUIEHUS BO/IbI B OPIaHN3M PaCTEHUH.
HaGutonienue, nposeneHue U 00bsICHEHNE
OMBITOB IO HAOIIOJAEHUIO TEMIOBOIO
pacUIMpPEHHUsI ra30B, KUAKOCTEN U TBEPIBIX TEI.
OObsicHEHUE COXpaHEeHHs 00bEMa TBEPBIX Tell,
TEKYYECTH >KHJIKOCTH (B TOM YHUCJIIE, PA3HUILIbI

B TEKYUYECTH JUIsl Pa3HBIX JKUJKOCTEN),

JIaBJICHUS ra3a.

[IpoBeneHue ONBITOB, JEMOHCTPUPYIOLIUX
3aBHCHMOCTb JIaBJICHUS BO3/1yXa OT €ro 00bEMa U
HarpeBaHMs WK OXJIAXKICHUS, U UX OOBSICHEHUE
Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YYEHHS.
AHanu3 NpaKTUYECKUX CUTyalui, CBA3aHHBIX

CO CBOMCTBAMM Ta30B, KUAKOCTEN U TBEPBIX TEN

1.2

Tennoseie mpouecchl

21

Temneparypa. CBsi3b
TEMIIEPaTyphl CO CKOPOCTHIO
TEIJIOBOTO JIBUKECHUS
yacTtull. BHyTpeHHss
sHeprusi. CrocoObl
W3MEHEHUSI BHYTPEHHEN
SHEPruu: Tervionepeaaya u
coBepieHre padboTel. Bubl
TEIUIONIEPEaauH:

O060cHOBaHME TIPABUIT U3MEPECHUS TEMITEPaTyPhI.
CpaBHeHHE pa3IMUYHBIX CIIOCOO0B U3MEPEHUS U
IIKaJI TeMIIePaTypHI.

HaOmronnenne n o0bICHEHHE OIBITOB,
JTEMOHCTPUPYIOITUX U3MCHECHNE BHYTPEHHEH
SHEPTUH TeJa B PE3yNIbTAaTe TEIIONEePEIauH 1
pabOThI BHEIITHUX CHII.

HaoOmronenne u oObsICHEHHE OIBITOB,
00CyX/ICHHE MMPAKTUYECKUX CUTYaIIHH,
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TEIUIONPOBOJAHOCTb,
KOHBEKIIUS, U3IIyYCHUE.
KonuuecTBo TEMIOTHI.

VY ienbHas TEMIOEMKOCTh
BelecTra. TemiooomMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEILUIOBOTO
Oananca. [1naBnenue u
OTBEpACBaHUE
KPUCTAITNYECKUX BEIIECCTB.
VY nenbHas TeroTa
TIJIABJICHUS.
[Tapoo6pazoBanue u
KoHAeHcanus. Mcnapenue.
Kunenue. Y neapHast
TEIJI0Ta MapooOpa3oBaHMUS.
3aBHCHUMOCTb TEMIIEPATYPHI
KHIICHUS OT aTMOC(HEPHOTO
JTABJICHUSL.

BnaxnocTs Bo3myxa.
DHeprus TOIJIMBA.

VY nenpHas Teriora
CrOpaHusl.

[TpunIUTIBE pAaOOTHI
TeI1oBbIX ABurarene KII/]
TEIJIOBOTO JIBUTATEJIA.
TenoBble IBUTATENH U

JEMOHCTPUPYIOIIMX PA3ITHUYHbIE BUIBI
TEIUIONEepeaaun: TeIIONPOBOAHOCTb,
KOHBEKIUIO, U3JIyYCHHE.

HccnenoBanue BICHUS TEIIIOO0OMEHA

IIPY CMEIIMBAHUK XOJIOAHOW U ropsiueil BOJIBI.
Ha6nronenue ycraHoBIEHUS TEIJIOBOTO
PABHOBECUS MEXKY TOPSYEH U XOJIOJHOM BOJOM.
Omnpenenenue (M3MepeHNE) KOJIMYECTBA
TEIJI0THI, MOJIYYEHHOT0 BOJIOHM MpHU TEIIOOOMEHE
C HarpeThiM METAUTMYECKUM LUITUHAPOM.
Onpenenenue (MU3MEPEHNE) YETHHOM
TEIUIOEMKOCTH BEILIECTBA.

Pewenue 3a1a4, CBSI3aHHBIX C BBIYUCIEHUEM
KOJIMYECTBA TEIUIOTHI U TEMIIOEMKOCTH

IpU TEIJIO0OMEHE.

AHaIN3 CUTyalui MPaKTUIECKOTO
UCIOJIb30BaHUS TEIUIOBBIX CBOMCTB BEILIECTB U
MaTepuaoB, HalIPUMEp, B LIEJIAX
SHEProcOepeKeHUsI: TEIIION30ISIIUS,
sHEprocoOeperaromye KpoIIiu,
TEPMOAKKYMYJIATOPHI U T. 1.

Habnronenue siBeHuii ucrapeHust u
KOHJICHCALUH.

WccnenoBanue mpoiiecca ucrapeHus
PAa3INYHBIX )KUIKOCTEM.

OObsicHEHUE SIBJICHUIN UCTIAPEHUS U
KOHJIEHCAlM¥ HA OCHOBE aTOMHO-
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3allUTa OKpYyXKarolen
Cpeabl.

3aKOH COXpaHEHHUS U
peBpAILEHUs SHEPTUN
B TEIUIOBBIX IpoIieccax

MOJIEKYJIIPHOTO YUEHUS.
Hab6nronenue u o0bsicHeHHE mpoliecca KUIeHus,
B TOM YHCJIE 3aBUCUMOCTH TEMIIEPATYPHI
KUIICHUSI OT JABJICHHUS.

Onpenenenue (M3MEpeHNE) OTHOCUTETBHOM
BJIQXKHOCTH BO3/yXa.

Hab6nronenue mporiecca rmiaBieHus
KPUCTAJUIMUECKOTO BEILIECTBA, HAIIPUMED, JIbJa.
CpaBHEHME MTPOLECCOB IIABICHUS
KPUCTAJUTMUECKUX TEJ U Pa3MATIeHUs

IpY HarpeBaHWU aMOP(PHBIX TEJI.

Omnpenenenue (M3MEPEHNE) YACTbHON TETIOTHI
TUTABJICHHUS JIbJIA.

OObscHeHne SBICHUN TUIABICHUS U
KPUCTAJUIM3AI[MK Ha OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YUEHHS.

Pemenwne 3anay, CBSA3aHHBIX C BHIYHCICHUEM
KOJIMYECTBA TETJIOTHI B MPOIIeccax
TEIUIONepeauy pH MJIAaBICHUU U
KPUCTAJUIM3ALMH, UCTIAPEHUN U KOHJICHCAIUH.
AHanu3 cuTyanui IpakTUYECKOTro MPUMEHEHUSI
SIBIICHUH TUTaBJICHUS M KPUCTAJTN3AIINY,
HanpuMep, MOJIy4eHUE CBEPXUUCTHIX
MaTepuasoB, CoJieBas TpejKa u JIp.

AHanu3 paboThl 1 00BCHEHHE MTPUHIUIIA
JCHCTBHS TETIJIOBOTO ABUTATEIS.

Brruncnenme KoanuecTBa TEmIoThHI,
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BBIJICJISIIOILIETOCS IPU CTOPAHUM PA3TUYHBIX
BUI0B TorummBa, u KIIJ] aBurares.
OO6cy)aeHne 3K0JIOTUIECKHUX MOCTIEACTBUN
WCII0JIb30BAHUS JIBUTATEIE BHYTPEHHETO
CrOpaHus, TEIIOBBIX U TUAPOIIECKTPOCTAHIUN

Hroro no pazaeny

28

Pa3znen 2. DiekTpuyeckue u

MAarHMTHBIC ABJICHHUA

2.1 | DnekTpuyecKkue
3apsabl.
3apsKEHHBIE TEJIA U
HUX B3aUMOJCHCTBUS

7

DIIeKTpU3aLHus TEN.

JIBa poJia 3IIEKTpUUYECKUX
3apsa0B. Bzanmonencreue
3apsKEHHBIX TET.

3akoHn Kysnona (3aBUCUMOCTh
CHUJIbI B3aUMOJICCTBUS
3apSKEHHBIX TE

OT BEJIMYUHBI 3aPSI0B U
PACCTOSIHUSI MEXKTy TeTIaMu ).
DIIEKTPUYECKOE TTOJIE.
Harmpsixk€HHOoCTh
AIEKTPUYECKOTO TOJIA.
[IpyuHIMT cyneprno3uu
AJIEKTPUYECKUX MOJIEN

(Ha KAYECTBEHHOM YPOBHE).
Hocurenu sanexrpuueckux
3apsiioB. DJIE€MEHTAPHBII
JJIEKTPUYECKUH 3apsii.
Ctpoenue aroma.
[IpoBonHuKM U

HaGnronenue v npoBeieHHE ONBITOB

0 JICKTPHU3AIMH TEJI P COMPUKOCHOBEHUH U
WHIYKLIHEH.

HaOmronenne n o0bsCHEHNE B3aUMOICHCTBUS
OJTHOUMEHHO M Pa3HOMMEHHO 3apsKEHHBIX TEll.
OOBsiCHEHHE MPUHIINIIA ICUCTBHUS AJIEKTPOCKOIIA.
OOBsiCHEHUE SIBICHUHN DJICKTPU3AINHT

IIPY CONTPUKOCHOBEHUH TEJI M MHTYKITUEH

C UCII0Jb30BaHUEM 3HAHUN O HOCHUTEIISAX
AJICKTPUYECKHUX 3aps0B B BEILICCTRE.
Pacno3naBanue u 00ObSICHEHHUE SIBJICHHUI
3JICKTPU3AIIMU B TIOBCETHEBHOM KU3HHU.
Habmronenue n o0bSICHEHNE ONBITOB,
WLTIOCTPUPYIOIIMX 3aKOH COXPAHCHHUS
AJICKTPUYECKOTO 3apsia.

HabmroieHne onpITOB 110 MOJASIUPOBAHUIO
CHUJIOBBIX JIMHUHN AJICKTPHYECKOTO TTOJIS.
HccnenoBanue AeUCTBUSA AIEKTPUUECKOTO TTOJIA
Ha IIPOBOJHUKH M JTUDJICKTPUKH
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JTUBJIEKTPUKHU. 3aKOH

COXPaHCHUSA IJICKTPHUICCKOTO

3apsiia

2.2

IHocTosTHHEII
AJIEKTPUYECKUN TOK

20

DIIEKTPUYECKUN TOK.

VY cioBus CyleCTBOBaHUS
ANEKTPUYECKOTO TOKA.
HcTouHnKM NOCTOSTHHOTO
ToKa. JleMicTBus
AIEKTPUYECKOTO TOKA
(TenioBoe, XMMUYECKOE,
MarHuTHOE).
DIIEKTPUUECKUN TOK

B KHUJIKOCTSIX U raszax.
DJIeKTpUYECKas LETb.
Cuna Toka. DJIEKTPUUECKOe
HaIpspKeHUE.
ConpoTtuBneHue
IIPOBOJHUKA. Y IEJIBHOE
CONPOTHUBJICHUE BEILIECTBA.
3akoH Oma Ji1s1 y4acTka
uenu. [locnenoBarenbHOE U
napajuiesIbHOe COSIMHEHUE
MIPOBOJAHUKOB.

PaboTa u MomHOCTH
AIEKTPUYECKOTO TOKA.
3akoH Jxoyns—JIenna.
DIIEKTPUUYECKHUE LIENU U

Hab6nronenue pa3nuyHbIX BUJOB AEUCTBUS
ANEKTPUYECKOr0 TOKAa U OOHAPYKEHUE ITUX
BUJIOB JICCTBUS B IIOBCETHEBHOM KU3HHU.
HabuoieHne BO3HUKHOBEHHUS Ta30BOT0 paspsiaa
Y DJIEKTPUYECKOTO TOKA B KUIKOCTH

COopka U UCTIBITAaHUE PTEKTPUUYECKOM 1IeTTH
IIOCTOSTHHOTO TOKA.

N3Mepenne cuitbl TOKa aMIIEPMETPOM.
N3mepenne aneKTpuyecKoro HanpsKeHUs
BOJIBTMETPOM.

[IpoBenenue u 00BICHEHUE OTBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD
IIEKTPUYECKOTO CONPOTUBIICHUS IIPOBOIHUKA
OT €r0 JUIMHBI, IUIOMAAY ONIEPEYHOTO CEUCHUS
Y MaTepuaa.

Hccnenoanue 3aBUCUMOCTH CUIIBI TOKA,
IIPOTEKAIOIIETO YEPE3 PEZUCTOP,

OT COINPOTHUBJIEHUS PE3UCTOPA U HAIIPSKEHUS
Ha PE3UCTOpE.

[IpoBepka npasuiia Cl0KEHUS HATPSKECHUN
IIPU TIOCJIEIOBATENIBHOM COEIMHEHUU JBYX
PE3UCTOPOB.

IIpoBepka npasuia i CHIIBI TOKA

IIPU NapAJLIETIbHOM COEAUHEHNN PE3UCTOPOB.
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noTpeouTeNIn
AIIEKTPUIECKOM IHEPTUH
B ObITy. KOopoTkoe
3aMBIKaHHE

AHanu3 CUTyalui nociae 0BaTeIbHOTO U
napaJijieIbHOTO COeTMHEHUSI IPOBOIHUKOB

B JJOMAITHUX JICKTPUUECKUX CETAX.

Pemenue 3anau ¢ ucnosib3oBanueM 3akona Oma
U popMyI pacyéTa SIEKTPUUECKOTO
COMPOTHUBJICHUS TIPU MOCIIEI0BATEILHOM U
napauieIbHOM COCIMHEHUU MTPOBOTHUKOB.
Ornpenenenne paboThI AJEKTPUIESCKOTO TOKa,
IIPOTEKAIOIIETO Yepe3 PE3UCTOP.

OrnpeneneHne MOIHOCTH AJIEKTPUUECKOTO TOKA,
BBIJICJISIEMOM HA PE3UCTOPE.

UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Yepe3
JIAMIIOYKY OT HaNpspKeHUs Ha Hel. Onpenenenue
KIIJ narpeBarens.

Uccnenosanue npeodpa3zoBaHus SHEPTUU

IpU NOIBbEME IPy3a DJICKTPOABUTATEIIEM.
OOBsICHEHUE YCTPOMCTBA M MPUHITUTIA JCHCTBUS
JIOMAITHUX JIEKTPOHATrPEeBaTEIbHBIX MPUOOPOB.
OObsicHEHUE IPUYUH KOPOTKOTO 3aMBIKAHUS U
TPUHITUIIA JSHCTBUS TUTABKHUX MPEIOXPAaHUTEIICH.
Pemienue 3agau ¢ uCnonb30BaHUEM 3aKOHA
Jxoyna—Jlenna

2.3

MarHuTHbIC SIBJICHUSI

ITocTossHHBIE MATHUTEHIL.
B3aumoneiictBue
MMOCTOSIHHBIX MAarHUTOB.
MarHuTHoe noiJie.
MarnauTHOE 1oyie 3eMIIn

HccnenoBanue MarHuTHOT'O B3aMMOJICHCTBHS
IMOCTOSIHHBIX MardHuTOB.

N3yyeHnne MarHuTHOIO IOJI1 MOCTOSTHHBIX
MarHuTOB MIPU UX 0ObEAMHEHUHN U Pa3JICICHUH.
HccnenoBanne MarHuTHOT'O B3aUMOJICHUCTBHS
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Y €ro 3HAYEHUE IS KU3HU
Ha 3emie. OnbIT Dpcrena.
MaruauTHoOe noJse
AIEKTPUYECKOrO TOKA.
[Ipumenenune
AIEKTPOMAarHuTOB

B TeXHUKE. [[elicTBue
MarHUTHOIO TMOJIs

Ha IPOBOIHUK C TOKOM.
DIIEKTPOJABUTATEND
MOCTOSTHHOTO TOKA.
Hcnons3oBanue
AJIEKTPOJIBUTATENEH

B TEXHUYECKHUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MTOCTOSIHHBIX MAarHUTOB.

N3ydyeHne MarHuTHOTrO TMOJISl MOCTOSTHHBIX
MarHuTOB TIPU UX 0ObEAMHEHUHN U Pa3/ICJICHUH.
[IpoBeneHne ONBITOB O BU3yaTU3alAH MOJIA
MOCTOSIHHBIX MarHUTOB.

N3yueHune aBaeHUs HAMArHUYMBAHUS BEIIECTBA.
HccnenoBanue AeiCTBUS DJIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHne ONbITOB, JEMOHCTPUPYIOIIUX
3aBUCUMOCTH CUJIbl B3aUMOJEHCTBUSA KaTyIIKH
C TOKOM M MarHurta OT CWJIbl U HallpaBJICHUS TOKa
B KaTyIIKE.

AHaIN3 CUTyalMi NPAKTUYECKOTO NPUMEHEHHUS
3JICKTPOMArHuTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAX, MPOMBIIIJICHHOCTH, MEJIUILIUHE).
N3yuyenue nencTBrus MAarHUTHOTO TIOJIS

Ha MPOBOJIHUK C TOKOM.

N3ydyeHne nercTBUS SIEKTPOABUATATEIIS.
N3mepenne KIIJI anexkTpoaBurateabHOn
YCTaHOBKH.

Pacno3naBanue u aHanu3 pazinyHbIX
IIPUMEHEHHUU JIEKTPOJABUTATEIEH

(TpaHcmopT, OBITOBBIE YCTPOMCTBA H JIP.)

2.4

DJNIeKTpOMarHuTHas
HUHTYKIHS

OnbiTel @apajes. SABiaeHue
BJIEKTPOMArHUuTHOM
unaykuuu. [Ipasuio Jlenua.
DIIEKTPOreHeparTop.

OIIBITHI 110 UCCJIECIOBAHUIO SIBJICHUS
AJIEKTPOMArHUTHOM MHIYKIHWU: UCCIIEIOBAHUE
W3MECHCHUN 3HAYECHUS U HAITPABJICHUS
WHJIYKIIMOHHOTO TOKa
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CrniocoObl osTydeHust
ANEKTPUYECKOU IHEPTHH.
DJIEKTPOCTAHIINU

Ha BO300OHOBIISIEMBIX
MCTOYHUKAX SHEPTUH

Hroro 1o pazaeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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9 KUIACC
Ne HanmenoBanue KomuuectBo | IIporpammuoe copepxanue | OCHOBHBIE BUJBI I€ITEIbHOCTH O0yUYaIOIIMXCS
/1 pa3/iesioB U TeEM 4acoB

yueOHOTO MpeameTa

Pa3n

eg 1. Mexann4deckue siBJICeHUS

1.1

Mexaanueckoe
NIBUOKEHHE U CIIOCOOBI
€r0 OIMMCAaHUI

10

MexaHn4yecKoe IBUKEHHUE.
MarepuanpHas TOUKA.
Cucrema otcuéra.
OTHOCUTENBHOCTD
MEXAHUYECKOTO ABHKCHUS.
PaBHoMepHOE
IIPSIMOJIMHENHOE JIBUKEHHUE.
HepaBHomepnoe
IIPSIMOJIMHENHOE JIBUKEHHUE.
CpenHsis 1 MTHOBEHHAs
CKOpPOCTH TeJa MpHU
HEPABHOMEPHOM JIBUKCHUHU.
Yckopenue.
PaBHOyCKOpEHHOE
IIPSIMOJIMHENHOE JBUKECHUE.
CB00OOIHOE T1aJIEHUE.
Omnbitel ['anumnes.
PaBHOMEpHOE NBHKEHKE

10 OKPY>KHOCTH.

Ilepuon u yacrora
obpamenus. JIuneiHas u
YIJIOBasi CKOPOCTH.

Ananus u o0CyXJeHHE Pa3TMYHBIX IPUMEPOB
MEXaHUYECKOTO JIBHKCHMUS.

OO0cyxaeHue rpaHul IPUMEHUMOCTH MOJAEIN
«MaTepraIbHas TOUKA.

Onucanue MEXaHU4EeCKOTO JABHKCHUS
pa3IMuHbIMU criocoOamu (ypaBHEHHE, TaOIUIIA,
rpaduk).

AHaJIN3 KU3HEHHBIX CUTYallUi, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEIBLHOCTh MEXaHUYECKOTO
JIBUKEHUSL.

Habmoienue MexaHMuecKoro JABHKEHUS Tella
OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHUME ITyTEN U TPAEKTOPUI JBUKECHUS
OJIHOTO M TOI'O K€ T€JIa OTHOCUTEIBHO Pa3HbIX
T€JI OTCYETA.

AHanu3 Tekcta ["anunes 00 OTHOCUTENBHOCTH
JIBUKEHUS; BHIITOJIHEHHUE 3aIaHUM 110 TEKCTY
(CMBICTIOBOE YTEHUE).

Omnpenenenue cpetHel CKOPOCTH CKOJIbKEHUS
OpyCKa WM ABMKEHUS IIapyKa 10 HAaKJIOHHOU
IJIOCKOCTH.

AHanu3 1 o0cykaeHue criocoOoB
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LlenTpocTpemMuTebHOE
YCKOpEHHE

NPUOIMAKEHHOTO ONIPEIeTICHUSI MTHOBEHHOM
CKOPOCTH.

OnpeneneHne CKOPOCTH PABHOMEPHOTO
JBIKEHUS (IIapyKa B KUJIKOCTH, MOJIETTU
AIEKTPUUECKOTO aBTOMOOWIISI U T. I1.).
OnpeneneHue NyTH, MPOUJEHHOTO 3a JaHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH TeJia

1o rpaduKy 3aBUCUMOCTH MMYyTH PABHOMEPHOTO
JIBH>KEHUSI OT BPEMEHH.

OO6cyx)aeHne BO3MOKHBIX MPUHIIUIIOB
JEUCTBUSL TPUOOPOB, UBMEPSIIOIIUX CKOPOCTh
(CIUIOMETPOR).

Brluncnenue myTy U CKOpOCTH TIPU
PAaBHOYCKOPEHHOM MPSMOJIUHEUHOM JBHKCHUU
Tena.

OrnpeneneHue NpoIEeHHOTO YT U YCKOPEHUS
JBIDKEHUS TeJa 1Mo TpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIUHEUHOTO
JIBH>KEHUS T€JIa OT BPEMEHHU.

IIposepka cunomeswi: eciu

NpU PABHOYCKOPEHHOM OBUNCEHUU

0e3 HauaIbHOU CKOPOCMU NYMU OMHOCAMCA
KaK psi0 He4eémHbIX yuces, mo
coomeemcmeyoujue NPOMeAHCymKu 6pemeHu
O0OUHAKOBYIL.
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OrnpeneneHue yCKOpeHus Tela

IIPU PAaBHOYCKOPEHHOM JABUKEHUU

10 HAKJIOHHOM IIJIOCKOCTH.

W3mepenne nepuoia ¥ 4acToThl 0OpalieHus
TeJa M0 OKPYKHOCTH.

OnpeneneHne CKOpOCTH PAaBHOMEPHOTO
JBUKEHMSI T€JIa 110 OKPY>KHOCTH.

Pemenune 3a1a4 Ha onpeniesieHue
KWHEMaTHYECKUX XapaKTEPUCTHK
MEXaHUYECKOTO JBM)KEHUS Pa3IMUHbIX BHJIOB.
Pacno3naBanue u npuOIMKEHHOE ONMCAHNE
pa3IMyYHBIX BUJOB MEXaHUUYECKOTO JIBHIKEHUS
B IPUPOJIE U TEXHUKE (Ha MpUMepax cBOOOIHO
NaJA0IIKX TEJ, IBUKEHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCTIOPTHBIX CPEJCTB U Ap.)

1.2

B3aumoeiicTBue Tei

20

ITepseb1it 3akoH HeroTOHA.
Bropoii 3akoH Herorona.
Tpernii 3akoH HprotoHna.
[IpuHun cynepro3uuuu
CUIL.

Cuna ynpyroctu. 3akoH
I'yka. Cuita Tpenust: cuna
TPEHUS CKOJIbKECHUS, CUIIa
TPEHUS IOKOSI, IPYTHUE BUABI
TPEHUS.

Cuiia TSHKECTH U 3aKOH
BCEMUPHOTO TATOTCHHUS.

HaoGmronenre u 00CyXI€HUE OIBITOB

C IBMOKECHUEM TeJla IPU YMEHBIIICHUN BIIMSTHUS
JIPYTUX TEJ, MPETSITCTBYIOMNUX JBHKCHUIO.
Amnanus tekcra ["anuiest ¢ onucaHuem
MBICJICHHOTO SKCTICPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH UHEPITUH;
BBITIOJTHEHUE 3a/TaHUI 110 TEKCTY (CMBICIIOBOE
YTEHUE).

OOCyXx)aeHNe BO3MOKHOCTH BBITIOJTHCHUS
3aKOHA MHEPIIMU B PA3IUYHBIX CHCTEMax
OTCUETA.

HaOmronenue u 00Cyx1eHuE MEXaHUYECKUX
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Y ckopenue cBOOOHOTO
najieHus. /[BrkeHue miaHeT
BokpyT Connua. Ilepsas
KOCMHYECKast CKOPOCTb.
HeBecomocTs u neperpysku.
PaBHOBeCHE MaTepuanbHOU
TOYKU. AOCOITIOTHO TBEPI0E
Teso. PaBHoBecue TBEPAOTO
TeJla C 3aKPEIVIEHHON OChIO
BpaiieHusd. MOMEHT CUJIBL.
LenTtp Ts3x€CTH

SABJICHUM, TPOUCXOAIIMX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

1 YCKOPEHHOM JIBUKEHUN OTHOCUTEIBHO
KaOuHeTa QU3UKH.

JlericTBuUs ¢ BEKTOPAMM CHUJI: BBIINIOJHECHHE
3aIaHUI TIO CJIOKEHUIO U BBIYUTAHUIO
BEKTOPOB.

HabGnronenue u/mim npoBeieHUE ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTb YCKOPEHUS
Tesa OT MPWIOKEHHOW K HEMY CUJIbI U MaCChI
Tena.

AHanu3 1 00bsCHEHHE SBJICHUIN

C MCII0JIb30BAaHUEM BTOPOro 3aKkoHa HproToHAa.
Pemenne 3a1a4 ¢ MCNIOJIB30BAHUEM BTOPOTO
3akoHa HpI0TOHA M MpaBuIIa CIOKEHUS CUIIL.
Onpenenenne )KECTKOCTH MPYKUHBI.

AHanu3 cutyauuii, B KOTOpbIX HaOJII01al0TCS
yrnpyrue neopManuu, U uX 00bsICHEHUE

C UCIIOJIb30BAaHUEM 3aKOHa ['yka.

Pewienue 3a1a4 ¢ UCMOIB30BaHUEM 3aKOHA
I'yka.

HccenenoBanne 3aBUCUMOCTH CUIIbI TPEHUS

CKOJIbKCHHUA OT CHJIBI HOPMAJIbHOI'O AABJICHHA.

OOcy>x1eHue pe3ynbTaTOB UCCIEIOBAHNUS.
Onpenenenue ko3PppuuueHTa TpeHus
CKOJIBKECHHUSI.

N3mepenue cuibl TPEHUs OKOSL.
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Pemenue 3anau ¢ ucnosib30BaHueM (GOPMYJIbI
JUTSL CUJTBI TPEHUSI CKOJIbYKEHUS.

AHanu3 ABUKEHUS TEN TOJIBKO MO JeHCTBUEM
CHJIBI TSPKECTH — CBOOOAHOIO Na/ICHUS.
OOBbsiICHEHUE HE3aBUCUMOCTH YCKOPEHUS
CBOOO/IHOTO MaJIeHUsI OT MacChl TeJa.

O1eHKa BEIMYMHBI CUJIbI TSTOTEHHUS,
JNEHUCTBYIOLIEN MEXKy IBYMsI TEIaMU

(1 pa3HBIX Macc).

AHanu3 1BUKEHUSI HEOECHBIX Tel

1O/ NEUCTBUEM CHUJIbI TATOTEHUS

(c UCTI0IB30BaHUEM JOTIOJIHUTEIBHBIX
MCTOYHUKOB UH(POPMALIHH).

Pemenue 3a1a4 ¢ UCNOJIb30BaHUEM 3aKOHA
BCEMUPHOI'O TATOTEHUS U (POPMYIIbI

JUIA pacy€Tra CUJIbl TSXKECTH.

AHaJIN3 OPUTHHAJIBHOTO TEKCTA,
OIMCBHIBAIOIIETO MPOSBICHUS 3aKOHA
BCEMHPHOTO TSATOTEHUS; BBITIOJHEHUE 3aaHUI
0 TEKCTY (CMBICTIOBOE UTEHUE).

Habmronenue u o0cyxeHre ONBITOB

110 U3MEHEHUIO BEca TeJa MPU YCKOPEHHOM
JIBUKCHHH.

AHanu3 yclIoBUI BOSBHUKHOBEHUSI HEBECOMOCTH
U TIEPErpy3KHU.

Pemenue 3a1a4 Ha onpeieJIEeHUE BEca Tela

B Pa3JIMYHBIX YCIOBUSIX.
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AHanu3 cui, IeUCTBYIOIIUX Ha TEJIO,
MOKOSAILIEECs] Ha OTope.
OrnpeneneHue UEeHTpa TAKECTU PA3IUYHBIX Tell

1.3.

3aKOHBI COXpAaHCHUA

10

Nmnynsc Tena. I3menenue
uMIyabca. UMmynbc CHIIBL.
3aKOH COXpaHECHUS
nMIyibsca. PeakruBHoe
JBHKEHUE.

Mexanuueckas pabota u
MOIIHOCTb. PaboTa cun
TSKECTH, YIIPYTOCTH,
TpeHus. CBA3b JHEPTUU U
pabotsl. [loTeHnnanbHast
JHEPrus Tena, OJHATOrO
HaJl TOBEPXHOCTBIO 3€MIIH.
[TorenuunanbHas 3HEprus
CKATOM NPYKUHBL.
Kunernueckas sneprus.
Teopema 0 KHHETHUYECKOMN
OHEPIruM. 3aKOH COXPAHEHUS
MEXaHUYECKON DHEPIUun

Hab6mronenue u 00Cy»KeHUE OIBITOB,
JEMOHCTPUPYIOIIMX NIEpeavy UMITYJIbCa

IIPU B3aUMOJECICTBUHM TEJI, 3aKOH COXPAHEHUS
UMITYJIbCA MPU aOCOIOTHO YIPYTOM U
HEYNPyTroM B3aUMOJCHCTBUU TEN.

AHanu3 cuTyaluil B OKpy>Karouiei >ku3Hu

C MCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

Pacno3naBaHue sIBIE€HUSA PEAKTUBHOTO
JBUYKEHUS B IPUPOJE U TEXHHKE.
[IpumeHeHune 3aKkoHa COXpPAHEHUsI UMITYJIbCa
JUIsl pacyéTa pe3yJIbTaTOB B3aMMOJEHCTBHS TEI
(Ha mpuMepax Heynpyroro B3auMOJIEHCTBUA,
YIPYTrOro HEHTPAIBHOIO B3aUMOIEHCTBHS IBYX
OJIMHAKOBBIX TEJI, OTHO U3 KOTOPBIX
HETIOIBMIKHO).

Pewienue 3a1a4 ¢ UCMOIB30BaHUEM 3aKOHA
COXpaHEHUs UMITYJIbCA.

Omnpenenenue paboThl CUIIBI YIPYTOCTH

IIPU NOABEME Ipy3a C UCIOIb30BAHUEM
HEMOJABM)XHOTO U MOJBUKHOTO OJIOKOB.
N3mepenne MOIIHOCTH.

H3mepenne noTeHIManbHOW SHEPTUH YIIPYTO
nehopMUPOBAHHOMN MPY>KUHBI.
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N3mepeHrne KNHETHYECKOW SHEPTUU TeNa

10 JUIMHE TOPMO3HOTO ITyTH.
DKCIEpUMEHTAIIbHOE CPAaBHEHUE N3MEHEHHUS
MOTEHIMAJIbHON U KHHETUYECKOW IHEPTUM Tea
IIPU ABWYKEHHUH 110 HAKIIOHHOW TIOCKOCTH.
DKcIepuMeHTalIbHAsl TPOBEPKA 3aKOHA
COXPaHEHHS] MEXaHUYECKOW SHEpTUn

py CBOOOJHOM MaJICHUH.

[IpuMeHeHnE 3aKOHA COXPAHEHUS
MEXAHUYECKON IHEPTUU JJIsl pacyeTa

MOTEHIIMAIBHON U KUHETUYECKON SHEPTUH TEIa.

Pemenue 3aJa4 C UCIIOJIb30BAHHUCM 3aKOHa
COXpaHCHHUA MEXaHMYECKOU OHCPIUH

Htoro no pazaeny

40

Paszgea 2. MexaHn4ecKHe KOJ1€0aHUA U BOJTHBI
2.1 | Mexannueckue 7 KonebarensHoe aBmxenue. | HaOmronenue xonebaHmii o1 J€HCTBUEM CHIT
KoJIeOaHus OCHOBHBIC XapPaKTEPUCTUKHU | TSKECTU U YIPYTOCTH U OOHAPYKEHUE

KOJIeOaHU: MepUOI,
4acToTa, aMILTUTY/IA.
MaremMatudyeckui u
MIPY>KUHHBIN MasTHUKH.
[Ipespauenue sHEprun
pH KoJieOaTeIbHOM
JIBYKCHUU.

3aryxaronue KoJeOaHusl.
Brinyx1eHHbBIE KOJIeOaHUsI.
Pe3onanc

MOAOOHBIX KOJIEOAHUI B OKPY>KAIOIIEM MUPE.
AHanu3 KoJiebaHu# Tpy3a HAa HUTH U

Ha npyxuHe. Onpesenenne 4acToThl
KOJICOaHHMI MaTeMaTHIECKOTO U TIPYKUHHOTO
MasITHUKOB.

HaOmronenne u 00bsICHEHUE SIBICHUSA
pe30oHaHca.

HccnenoBanne 3aBUCMMOCTH TIEPHOIa
KOJICOaHM MOABEIIEHHOTO K HUTHU TPy3a

OT JTMHBI HUTH.
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[TpoBepka He3aBUCMMOCTH TIEpHUOAa KoaeOaHui

Irpysa, IoABCHICHHOI'O K JICHTC, OT MACCHI I'py34d.

HaOmronenue u o0cyx aeHHE OMBITOB,
JTEMOHCTPUPYIOIINX 3aBUCUMOCTH TIEpHUOa
KOJICOaHMI MPYKMHHOTO MAasTHUKA OT MACCHI
rpy3a u KECTKOCTH MPYKUHBI.

[TpuMeHeHrne MaTeMaTUYECKOTO U IPYKHHHOTO
MasTHUKOB B KQUECTBE MOJCIICH JIJIsT ONTUCAHUS
KOJICOaHHI B OKpYKAIOIIEM MHUPE.

Pemenue 3a1a4, CBA3aHHBIX C BEIYMCICHUECM
WJTA OTICHKOW YacTOTHI (Ieprojia) KoineOaHui
Hszmepenue yckopenus c60600H020 nademust

2.2

Mexannueckue
BOJIHBI. 3BYK

MexaHu4ecKrue BOJIHBI.
CBoiicTBa MEXaHUYECKHUX
BOJIH. [IpoonbHbIe U
MIOTIEPEYHbIC BOJIHBI. [[rHa
BOJIHBI U CKOPOCTb €€
pacnupoCTpaHEHHs.
MexaHn4eCcKre BOJIHBI

B TBEPJIOM TEJIE,
CEICMUYECKHE BOJIHBI.
3ByK. ['/pOMKOCTB 3ByKa 1
BbICOTA TOHA. OTpakeHue
3Byka. Mu(ppa3Byk u
yIBTPa3BYK

OOHapyxeHHE U aHAJIN3 BOJTHOBBIX SBJICHUIN
B OKpY>KalollleM MUpE.

Hab6mronenue pacnpocTpaHeHus MpOA0TbHBIX
U TIOTIEPEYHBIX BOJIH (HA MOJEIH) U
OoOHapyXeHHE aHAJIOTUYHBIX BUJIOB BOJIH

B IIpUPOJI€ (3BYK, BOJIHBI HA BOJE).
Briuncnenue 1JMHbI BOJIHBI U CKOPOCTH
pacIpoCTpaHEHUsI 3BYKOBBIX BOJIH.
DKCIEpUMEHTAIBLHOE OIPEIEICHUE TPAHUI]
YaCTOTHI CIBIIIUMBIX 3BYKOBBIX KOJIEOaHUI.
Habmronenue 3aBUCHUMOCTH BBICOTHI 3BYKa

OT YaCTOThI (B TOM YHCJIE, C UCTIOJIb30BAaHUEM
MY3bIKaJTbHBIX HHCTPYMEHTOB).

Hab6mronenue u 00bsICHEHUE SIBJICHUS
aKyCTUYECKOTO PE30HAHCA.
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AHanM3 OpUTrHHAIBHOTO TEKCTA, TOCBAMIEHHOTO
MCIIOJIB30BaHUIO 3BYyKa (WJIH YJIbTPa3ByKa)

B TEXHHKE (9XOJIOKALUSA, YIbTPA3BYK

B MEJUIIMHE U Jp.); BBITIOJIHEHUE 3a/IaHU

10 TEKCTY (CMBICIIOBOE YTEHUE)

Hroro no pazaeny

15

Pa3nen 3. DiiekTpOMarHuTHOE MOJie U 3JIeKTPOMATHUTHBIE BOJTHBI

3.1 | DneKTpOMarHUTHOE 6 DJIEKTPOMAarHUTHOE MOJIE. [TocTpoenue paccyxaeHuid, 000CHOBBIBAIOIIUX
noJie u DJICKTPOMArHUTHBIC BOJIHBI. | B3aUMOCBSI3b 3JIEKTPUUECKOIO U MArHUTHOTO
AIEKTPOMATHUTHBIE CaolicTBa TIOJIEH.

BOJIHBI ANIEKTPOMATHUTHBIX BOJIH. OKCNEepUMEHTAIbHOE U3yUY€HUE CBOMCTB
[IIxana >JIEKTPOMAarHUTHBIX | JIEKTPOMArHUTHBIX BOJIH (B TOM YHCJIC
BOJIH. Mcmoap3oBanue C TIOMOIIbI0 MOOMIIBHOTO TenedoHa).
AIIEKTPOMATHUTHBIX BOJIH AHaM3 peHTTeHOBCKUX CHUMKOB
IS COTOBOM CBSI3U. 4eJI0BEYECKOI'0 OpraHu3Ma.
DNEKTPOMAarHUTHAs IPUPOJA | AHAIHM3 TEKCTOB, OMUCHIBAIOIINX MIPOSIBICHHS
ceera. CKOpOCTh CBeTa. 3JIEKTPOMArHUTHOTO U3JTyYEHUs B IPUPO/IE:
BoinoBbie CBOMCTBA CBETA | )KHMBBIE OPTaHU3MBI, U3TyUeHHS HEOSCHBIX Tel
(CMBICIIOBOE YTCHHE).
Pacnio3naBanme u aHau3 pa3InyHbIX
MPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJTH
B TEXHUKE.
N3ydyeHne BOJIHOBBIX CBOMCTB CBETA.
Pemmenwne 3agau ¢ ucnonbp3oBaHueM (HoOpMyIT
JUTSL CKOPOCTH 3JICKTPOMArHUTHBIX BOJIH, JITHHBI
BOJTHBI ¥ 9YaCTOTHI CBETA
Hroro mo pazaemy 6
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Pa3nea 4. CBeToBbIe ABJICHUSA

4.1

3aKOHBI
pacmipoCcTpaHeHuUs
CBETa

JlyueBast Mo/ieJIb CBETA.
Hcrounuku cBerta.
[IpssmonuHenHOe
pacrpocTpaHeHHe CBETA.
3atmenust ConHua u JIyHbI.
Otpaxxenue cBera. [lnockoe
3epKajo. 3aKOH OTpaKeHUs
CBETA.

IIpenomiienue cBeta. 3aKOH
npenomiieHus ceera. [lonHoe
BHYTPEHHEE OTPAXKECHUE
ceeta. Mcnonbk3oBanue
MOJTHOTO BHYTPEHHETO
OTPAXKEHUS B ONITUYECKUX
CBETOBOJIaX

HabGnrogenue onpIToB, JEMOHCTPUPYIOIIMX
SIBJICHUE MPSIMOJIMHEITHOTO pacpOCTPaHECHUS
cBeTa (BO3HUKHOBEHUE TEHU U MOJIyTEHN),

Y UX UHTEPIPETALHS C UCII0JIb30BAHHEM
MOHSATHUSI CBETOBOTO JIy4a.

OOBsICHEHUE U MOJICTTMPOBAHUE COTHEYHOTO U
JIYHHOT'O 3aTMEHHM.

HccnenoBanne 3aBUCUMOCTH YIJIa OTPaKCHUS
CBETOBOTIO JIy4a OT yrJjia MaJeHus.

N3yueHne cCBOMCTB N300pakeHUs B TJIOCKOM
3epKa’e.

Hao0mronenne u oObsICHEHHE OBITOB

T10 MOJYYCHUI0 U300paKeHU B BOTHYTOM U
BBINTYKJIOM 3epkanax. Habmonenue u
0OBSICHEHHE ONBITOB MO MPEJTOMIICHUIO CBETA
Ha FPaHUIIE Pa3JIMYHBIX CPE/l, B TOM YHUCJIE
OTIBITOB C TIOJIHBIM BHYTPEHHUM OTPAKCHHEM.
HccnenoBanue 3aBUCUMOCTH yIiia
MPEJIOMIICHUS OT yIJIa MaJIeHUs] CBETOBOIO Jyda
Ha TPAHUIIE «BO3TYX—CTECKIIOM.
PacniozHaBanue ABIEHUN OTPAXKEHUA U
MIPEJIOMIICHHS CBETA B TIOBCETHEBHOM JKU3HHU.
Amnanus 1 00bICHEHUE IBJICHHUS OIITHYECKOrO
MHpaxa.

Pemenue 3a1a4 ¢ MCIoab30BaHUEM 3aKOHOB
OTPaKECHUS U MPEJIOMJICHUSI CBETa
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4.2 | JIuH3BI U ONITHYECKUE 6 JIunza. Xon nyyelt B iuH3e. | [lomyueHne n3o00pakeHHid ¢ MOMOILBIO
puoOOPHI OnTuyeckas cucrema coOuparollei U paccenBaroiei JIMH3.
¢doroanmapara, Mukpockomna | Onpenenenue (OKyCHOIO pacCTOSHUS U
u Teneckomna. ['na3 kak ONTUYECKON CUIIBI COOMPAIOTIEH JTHH3BI.
ONTHYECKAas CUCTEMA. AHanu3 ycTpoWCTBa U PUHIIMIA JEHCTBUSA
bmzopykocTs HEKOTOPBIX ONTHYECKUX MPHUOOPOB:
JAIbHO30PKOCTh doToarmapara, MUKPOCKOTIA, TEJIECKOTA.
N3yyeHue Moienu ria3za Kak OnTHYeCKOn
CUCTEMBI. AHAJIN3 SIBJICHUH OJM30PYKOCTH
U TAJIbHO30PKOCTH, MPUHIIMIIA JEHCTBUS
OYKOB
4.3 | Paznoxenue 6e10ro 3 Paznoxxenue 6emoro cBera HabGmronenne pas3noxkeHus 6€J10ro cBeta
CBETa B CIIEKTP B ciekTp. OnbITel HhOTOHA. | B CIIEKTP.
CroxeHune CrieKTpaabHbIX HaOmnronenue v 00bsICHEHHUE OTBITOB
1BeToB. Jlucnepcus cBeTa IO MOJYYEHUIO O€JI0T0 CBETa MPU CI0KEHUH
CBETa Pa3HBIX I[BETOB.
[IpoBenenne 1 0OBICHEHHUE OTIBITOB
10 BOCIIPUSTHUIO LIBETA MPEAMETOB MPU UX
HaOJFOICHUH Yepe3 [IBETOBBIC (DUITBTPHI
(LIBETHBIE OYKH)
Hroro o pazgeny 15
Pa3gen 5. KBantoBble siBJIeHUSA
5.1 | Ucnyckanue u 4 Omnsitel Pesepdopaa u O6cyxnenue 1iemu onsiToB Pesepdopaa

IIOI'JIOIIICHUE CBCTA
aTOMOM

IJIaHCeTapHasa MOJCJIb aTOMa.

Monaens atoma bopa.
Hcnyckanue u nornouieHue

I10 UCCIICAOBAHUIO aTOMOB, BBIIBHKCHUC
T'HIIOTC3 O BO3MOKHBIX PC3YyJIbTaTaX OIILITOB
B 3aBUCUMOCTH OT IIPCAIIOJIAaracMoro CTpoCHuA
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cBeTa aTOMOM. KBaHTBHI.
JInHenyaTeie CEKTPhI

aTOMOB, (hOPMYJIMPOBAHKE BHIBOJIOB

U3 PE3yJbTaTOB OIBITOB.

OO6cyxaeHue NpoTUBOPEUNH TIIaHETAPHON
MOJIeJIM aTOMa U OCHOBAHUU /U1 TUIIOTE3bI
bopa o cranoHapHbIX OpOUTaX JIEKTPOHOB.
HabGnrogenue CriionHbIX U JIMHEHYAThIX
CHEKTPOB M3TYyUEHUS PA3INYHbBIX BEIIECTB.
OObsicHEHUE JIMHEWYATHIX CIIEKTPOB U3ITYUCHUS

5.2

CrtpoeHue aTOMHOTO
saqpa

PanunoaktuBHOCTH. Anb(a-,
0eTa- ¥ raMMa-u3IIyYeHUsI.
CtpoeHue aTOMHOTO siJipa.
Hyknonnas moaens
aTOMHOTO szipa. M30TomBI.
PagmnoakTuBHBIE
npespatienus. llepuon
MoJypacnajia aTOMHBIX sJIep

OO0cy:x/1eHrne BO3MOKHBIX TUIIOTE3 O MOJEIIAX
CTPOEHHUS si/ipa.

Omnpenenenue cocrasa siiep 1o 3a1aHHbIM
MacCCOBBIM U 3apsIOBBIM YHCIIaM U

10 TIOJIO’KEHUIO B TIEPUOTUIECKON CUCTEME
HJIEMEHTOB.

AHanu3 U3MEHEHHs COCTaBa sApa U ero
MOJIO’KEHUS B IEPUOJINUECKON cucTeMe

IPU 0-PaTUOAKTUBHOCTH.

HccnenoBaHue TPEKOB 0-9aCTHUI] IO TOTOBBIM
dboTorpadusim.

OOHapykeHue 1 U3MEpPEHHE PaTUAIIOHHOTO
(oHa C MOMOIIBIO JO3UMETPA, OLIEHKA €T
MHTEHCUBHOCTH.

AHanu3 GMOJIOTUYECKUX U3MEHEHHH,
MIPOUCXOISIINX MO IEHCTBUEM
palOaKTUBHBIX U3TYUYCHU.
Hcnonp3oBanne pagroaKTUBHBIX U3TyYEHUH
B MEJMIIMHE
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5.3 | SAnepuble peakuuu 7 SnepHble peakiuu. 3akoHbl | PenieHue 3aaa4 ¢ HCOJIb30BAHUEM 3aKOHOB
COXpPAaHEHM 3apsA10BOro U COXPAHEHMsI MAaCCOBBIX M 3apsI0BbIX YHCEI
MacCOBOI'O YHCEJl. DHEPIHsl | Ha ONpeAeNCHUE PE3YIbTAaTOB SIAEPHBIX
CBSI3M aTOMHBIX siiep. CBs3b | peakiuii; aHaJIu3 BO3MOKHOCTH HITH
MaccChl U DHEpIUU. Peaknuu | HEeBO3MOXKHOCTH SIIEPHON PEaAKIIUH.
CUHTE3a U JCIICHHUS lep. OueHka SHEpPruu CBSI3U SAEP C UCHOJIb30BAHUEM
Hcrounuku sneprun ConHua | popmysisl DUHIITEHHA.
U 3BE31. SnepHas OOcyxaeHue NepcrneKTUB UCIOIb30BAHMS
JHepreTuka. /lencreus YIIPaBJISIEMOT0 TEPMOSAEPHOIO CUHTE3A.
PaIMOaKTUBHBIX M3IIydYeHHH | OOCYXICHUE TPEUMYIIECTB U SKOJIOTUICCKUX
HAa JKUBBIE OPTraHU3MBbI po0JieM, CBSI3aHHBIX C SAEPHON SHEPreTUKOM
Hroro no pazgeny 17

IHoBTOpHUTEIHLHO-00001IAXOIMIA MOLYJIb

[loBTOpEHUE N
000011EeHNE

coJiep KaHMs Kypca
busuku 3a /-9 Ki1accel

9

Cucremarusanus u
0000111eHHE TPEIMETHOTO
COJIep KaHMs U OIbITa
NEeATEIIbHOCTH,
MPUOOPETEHHOTO

MIpU U3yYEHUHU BCErO Kypca
(PM3HKH OCHOBHOT'O OOILIETO
00pa3oBaHUs.

[ToaroroBka Kk OCHOBHOMY
roCcyJIapCTBEHHOMY
sK3aMeHy 1o (pu3mKe

JUIs1 O0yJaroluxcs,
BBIOpPABIIINX 3TOT YUEOHBIN
peaMeT

BrimonHenne yueOHBIX 3a/IaHUM, TPEOYIOITUX
JIEMOHCTPAIIMA KOMIIETEHTHOCTEH,
XapaKTePU3YIOMNUX €CTCCTBEHHOHAYYHYFO
I'PaMOTHOCTb:

— TMIPUMEHEHUS TTOJTYICHHBIX 3HAHUI

JUTSl HAYYHOTO OOBSICHEHUS (PU3UYECKUX
SABJICHUM B OKPYXKAKOLIEH PUPOJIE,

B ITOBCETHEBHOM JKM3HU U BBISIBJICHUS
(U3UYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTHH;

— MIPUMEHEHUS OCBOSHHBIX
HKCIIEPUMEHTATIBLHBIX YMEHUHN

JUTSL UcclieIoBaHus (PU3MUECKUX SIBIICHUH,
B TOM YHCJI€ IS TPOBEPKH TUITOTE3
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Y BBISIBJICHHS 3aKOHOMEPHOCTEM.

Pemenue pacu€THpIX 3a/1a4, B TOM YUCIIE
IPENO0JIAraloIINX NCI0JIb30BaHNE (PUBNYECKUX
MOJIEJIEN M1 OCHOBAHHBIX HA COJAEPKaHUU
Pa3IMYHBIX Pa3AesoB Kypca (pU3UKH.
BelmoiHeHNE 1 3a1MTa TPYHIOBBIX WA
VH/IMBU1yaJIbHBIX IPOEKTOB, CBA3aHHBIX

C COJIEp’)KaHUEM Kypca (pU3UKH

Hroro no pazaeny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA3ZOBATEJIBHOT'O ITPOIIECCA

OBA3ATEJIbHbIE YHYEBHbLIE MATEPWAIbI OJTA YHEHUKA

» ®usuka, 7 kinacc/ [epoimkun A.B., O61iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO «M31aTenbeTBO «DK3aMeH»

» ®usuka, 8 kimacc/ [lepemkun A.B., O0mecTBoO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO «JIPODAY; AKInoHepHOE 00IIECTBO
«3marensctBO «IIpocBemenue»

» ®usuka, 9 knace/ [epoimkun A.B., I'ytauk E.M., O0m1ecTBo ¢ orpaHHueHHON OTBETCTBEHHOCTHIO «/IPODAY; AkuronepHoe
obmectBo «M3aatenbeTBO «lIpocBemenne»

METOONYECKUE MATEPWAJILI OJTA YHUTENA

7 KIIACC

1. ®enepanbHas pabouas rnporpamma ocHoBHoro o61iero oopazoBanus GU3NKA (6a30Bbiii ypoBEHbD)

(s 7-9 knaccoB ob6pa3oBaTeIbHBIX opranu3aiuii) Mocksa — 2023

2. Pabouas nporpamma o gusuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:BAKO, 2014, B cOOTBETCTBUH C BHIOPAaHHBIM YU€OHUKOM
3. [leppikun A.B. ®usuka. 7 kinacc. YueOHUK 11t 00111e00pa3oBaTeNbHbIX Yupexaenui . M.:JIpoda. 2011

4. Jlykammk B.M. CoopHuk BoripocoB u 3aj1a4 1o pusuke. 7-9 xi. — M.:Ilpocsemenue, 2010. —192c.

5. Mapon A.E. ®usmka. 7 knace: yueoHo-MeToandeckoe mocoobue/ A.E.Mapon.- M.: Jlpoda, 2011.- 123c.

6. A.E. Mapon, E.A. Mapon CamocTosiTelIbHbIE U KOHTPOJIbHBIE paboThi-7 Kiacc 2017 M. Ipoda

8 KJIIACC

1. ®enepanpHas paboyas mporpaMma OCHOBHOTO o01ero oopasoanus PU3MKA (6a30Bblil ypoBEHb)

(mmst 7-9 xmaccoB oOpa3oBaTeNbHBIX opranu3aiuii) Mocksa — 2023

2. Pabouas nmporpamma o ¢usuke. 7 kimacc/ Coct. T.H. Cepruenko. — M.:BAKO, 2014, B COOTBETCTBHH C BHIOPAaHHBIM YICOHHKOM
3. Ilepoimkun A.B. @usuka. 8 kinacc. YueOHUK A1 o01ieodpasoBaTenbHbIX yupexaeHui . M.:poda. 2011

4. Jlykammk B.M. CoopHUK BompocoB u 3a1a4 no ¢pusuke. 7-9 xi. — M.:IIpoceemenue, 2010. —192c¢.

5. Kupuxk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOATENbHBIE U KOHTPOJIbHBIE paboThl. —5-¢ m3aanue,- M.MJIEKCA, 2013.
6.A.E. Mapon, E.A. Mapon CamocTosaTensHbIe U KOHTPOJIbHBIE paboThi-8 Kitace 2017 M. Ipoda

9 KITACC
1. ®enepanpHas paboyas mporpamMma OCHOBHOTO o01ero oopazoanuss PU3NKA (6a30BbIil ypoBEHb)
(st 7-9 xmaccoB oOpa3oBaTeIbHBIX opranu3anuii) Mocksa — 2023
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2. Pabouas nporpamma o ¢pusuke. 9 kinacc/ Coct. T.H. Cepruenko. — M.:BAKO, 2014, B cOOTBETCTBHH C BEIOPAHHBIM Y4EOHUKOM
3. A.B. Ileppimikuna, E.M. I'yTHuk ®@usuka. 9 kinacc. YueOHUK 111 00111e00pa3oBaTeIbHBIX

yupexennii . M.:JIpoda. 2022

5. Jlykamuk B.W. CoopHHK BOTIpOCOB | 3a1a4 1o ¢usuke. 7-9 k. — M.IIpocsemnienue, 2010. —192c.

6. Kupuk JI.A. ®usnka — 9. PazHOypOBHEBBIE CAMOCTOSATEIBHBIC M KOHTPOJIbHBIE paboThl. —5-¢ m3aanue,- M.MJIEKCA, 2013.
9. Mapon A.E. ®usuka. 9 knacc: yueOno-meroanueckoe nocodue/ A.E.Mapon.- M.: llpoda, 2011.- 123c.:Kontponsasie u
camocTosiTeNbHbIe paboThl 1o pusuke. M3garenscTBo «OK3amen», 2014.

[MN®POBBIE ObPA3OBATEJIBHBIE PECYPCHI 1 PECYPCBI CETU

NMHTEPHET

7 KIIACC

. bubimmoreka — Bcé o npeamety «dusukay. — Pexxum nocryna:

http://www.proshkolu.ru

2. BuzeoonsIThl Ha ypokax. — Pexxum noctyma: http://fizika-class.narod.ru

3. Eaunas xomnekuus mudpoBbIx 00pa3oBaTEIbHBIX pecypcoB. — Pexxum

noctyna: http://school- collection.edu.ru

4. VlaTepecHble MaTepualbl K ypokaM (GU3UKHU MO TEMaM; TECThI 0 TeMaM;

HarJsIIHbIe TocoOus K ypokaM. — Pexxum goctyna: http://class-fizika.narod.ru

5. ludpossie oOpa3zoBateiibHbIe pecypchl. — Pexxum goctymna:

http://www.openclass.ru

6. DneKTpoHHbIE YUeOHUKH N0 (pusuke. — Pexxum gocryna:

http://www.fizika.ru

8 KJIIACC

1. bubnuoteka — Bc€ no npeamery «dusuka». — Pexxum nocrymna:

http://www.proshkolu.ru

2. BuzeoornsIThl Ha ypokax. — Pexxum moctyma: http://fizika-class.narod.ru

3. Equnas xomtekmus mudpoBbIX 00pa30BaTEIbHBIX PecypcoB. — Peskum

noctyna: http://school- collection.edu.ru

4. VlaTepecHbie MaTepUalbl K ypoKaM (DU3UKH 110 TeMaM; TECTHI [0 TeMaM;

HarJsIIHbIe TocoOus K ypokaM. — Pexxum goctyna: http://class-fizika.narod.ru

5. Ludpossie oOpa3zoBateibHbIC pecypchl. — Pexxum goctymna:

63



PabGouas nporpamma | dusuka. 7—9 kiaccel (0a30BbIH YPOBEHD)

http://www.openclass.ru

6. DIeKTpOHHBIC YUeOHHUKH 10 (u3HKe. — Pexum mocryna:
http://www.fizika.ru

9 KJIACC

1. BugeoornbiTel Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru

2. Enunas kosnekuus nu@poBbIx 00pa3oBaTENbHBIX PECYPCOB. — Pexum
nocryma: http://school- collection.edu.ru

3. UnTepecHbie MaTepuaibl K ypokaM (GU3MKH IO TEMaM; TECTHI 110 TEMaM;
HarJsIIHBIe TocoOus K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru
4. ITudposbie oOpazoBaTeIbHbIE pecypchl. — PexuM noctymna:
http://www.openclass.ru

5. DAeKTpoHHBIC YUeOHHUKH 10 (U3HKe. — PexxuM moctyma:
http://www.fizika.ru

6.ductanimonnas mkosa Ne368 http://moodle.dist-368.ru/ OTKpbITHIH Ki1acc.
CereBoe oOpa3oBaTenbHOE coo0IiecTBo. http:// www.openclass.ru/node/109715
7. Enunas xosutekmus udpoBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHbIil HEHTP UH(OPMAIIMOHHO-00Pa30BATEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. UurepHet ypok. http://interneturok.ru/ru/school/physics/

10. I'azeTa «1 ceHTs10psi» MaTepuansl o (HU3MKeE.
http://archive.lseptember.ru/fiz

11. Auumanuu ¢pusndeckux o0bekToB. http://physics.nad.ru/

12. XKXuBas ¢pusuka: odyuatomas nporpamma. http:// www.intedu.
ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/
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