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Pabouas mporpamma mo ydeOHoMy mnpenmeTy «®Duszuka» (06a30BbI YPOBEHD)
(mamee COOTBETCTBEHHO — Iporpamma 1o (usuke, Gpusuka) BKIOYAET MOSICHUTEIBHYIO
3aMUCKY, COJepKaHNe 0OyUeHHs, TUTAaHUPYEMbIE PE3yJIbTaThl OCBOCHHSI IPOTPAMMEI 110
¢du3nKe, TeMaTHYECKOE TUIAHUPOBAaHKE, TIepeYeHb (KOAU(PUKATOP) paclpeIeICHHbBIX 10
KJlaccaM  TMpOBepsAEeMbIX TpeOOBAaHUM K  pe3yJibTaTaM  OCBOCHUSI  OCHOBHOM
0o0pa3oBaTEIbHOM MPOTPpaMMbl OCHOBHOTO OOIEro oOpa3oBaHUsT W DBJEMEHTOB
cojepkanusi mo (usuke, mnepedyeHb (KOAMPHUKATOP) MPOBEPSEMBbIX TpeOOBaHUM K
pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTEIbHOW MPOrpaMMbl OCHOBHOTO OOILETO
0o0pa3oBaHuUs U JIEMEHTOB COJIepKaHUs 10 (PU3HUKe.

HOACHUTEJIBHASA 3AIIMCKA

[IporpamMma no ¢u3uke Ha YpOBHE OCHOBHOTO OOLIET0 0Opa3oBaHUSI COCTAaBJICHA
Ha OCHOBE IOJIOKEHUH M TpeOOBaHUM K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YPOBHE
OCHOBHOHM 00pa3oBaresibHOW mporpamMmsl, mnpeacraBieHHbix B PI'OC OO0, a Takxke
c yueToM (penepasibHOM paboueii mporpaMMbl BOCIIUTAHUS U KOHIEHIINH MPEI01aBaHUs
y4eOHOoro npeamera «Puszuka.

ConepxaHue mporpaMMmbl 1O  (PU3MKE HalpaBiIeHO Ha (QopMupoBaHHe
€CTECTBEHHO-HAYYHON TPaMOTHOCTH OOYYaIOIINXCSI U OPTaHU3AIHNIO U3yYeHUS (PU3UKU
Ha JIeATEJIbHOCTHOW OCHOBE. B mporpamme mo Qusuke YYUTBHIBAIOTCS BO3MOXHOCTH
yueOHOoro mpenMera B peanuzamuu TpeboBanuit PI'OC OOO Kk mMIaHUPYEMbIM
JUYHOCTHBIM M METaIlpeIMETHBIM pe3yJibTaTaM OOy4YeHUs, a TaKK€ MEXKIpPEAMETHbIC
CBSI3M €CTECTBEHHO-HAyUHbIX YY€OHBIX NPEIMETOB Ha YpPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHMs.

[IporpaMmMa 1o (u3MKe YyCTaHABIMBAET paclpeleleHre Y4YeOHOro marepuana
no rojgaM oOyueHus (IO KJjaccaM), MpeasiaraeT NPUMEPHYIO MOCIEA0BATEIbHOCTh
U3YYEHUs TeM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHs MPEIMETHOTO COJEP)KaHUS U yyeTe
BO3PACTHBIX OCOOEHHOCTEH 00yUarOIXCS.

[Iporpamma no ¢usmke pazpaboTaHa C IENIbIO OKa3aHUS METOAMYECKON MOMOIIU
YUUTENIO B CO3/IaHUU paboueil mporpaMMBbl [0 y4eOHOMY IIPEIMETY.

duszuka SBISIETCI CHCTEMOOOPA3yIOIIKUM JIJIsi €CTECTBEHHO-HAYUYHBIX Y4E€OHBIX
MPEIMETOB, MOCKOJIBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IMPOLIECCOB U SIBJICHHIH,
M3y4aeMbIX XUMHUEH, OWOJIOTHEH, acTpoHOMHEH W (u3ndecko reorpadueid, BHOCUT
BKJIaJ] B €CTECTBCHHO-HAYYHYIO KapTHHY MHUpa, MPEIOCTaBIIsAeT Hamboiee sCHBIC
o0Opa3ipl MPUMEHEHHs] HAYYHOTO METOJa MO3HAHHS, TO €CTh crmocoba MOydeHus
JIOCTOBEPHBIX 3HAHUI O MUPE.

Onna W3 TWaBHBIX 3a4ad (uU3MUEecKoro oOpa3oBaHMsI B CTPYKType oOOIIEero
o0pa30BaHMs COCTOUT B POPMUPOBAHNHN €CTECTBEHHO-HAYYHOU IPAMOTHOCTU U MHTEpEca
K HayKe y 00y4aromuxcsl.



Nzyuenne ¢usuku Ha 6a30BOM ypOBHE MpPEJIOJIaraeT OBJIAJACHHUE CIIECTYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAyUYHYI0 TPaMOTHOCTb:

HAy4YHO OOBSCHSATH SIBJICHUS,

OLICHMBATh U TIOHUMAaTh OCOOCHHOCTH Hay4YHOTO MCCIIEIOBAHNUS;

UHTEPIPETUPOBaTh  JaHHBIE W  UCIOJb30BATh  HAyYHbIE  JI0KA3aTEJIbCTBA
U1 TIOJTyYEHUS BHIBOJIOBY.

[enu n3yuenus: PU3NKKU Ha YpOBHE OCHOBHOTO 00IIIET0 0Opa30BaHus OMpPEICICHbI
B KOHIICTIIMU TMpemnojaBaHusi ydeOHoro mpeamera «dusmka» B 00pa3oBaTeIbHBIX
Opra”u3ausax Poccniickon ®enepanun, pean3yoInX OCHOBHBIE
o011e00pa3oBaTeIbHbIC IPOTPAMMBI.

Lenu nzydyenus Gu3nuKu:

NpUOOpEeTEeHNEe WHTEpeca M CTPEMIICHUS OOYYaloIIMXCsS K HAYYHOMY HW3YYCHHIO
IPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUNA O HAYYHOM METOJE IO3HaHus M (popMHpoBaHUE
HCCJIEIOBATENLCKOIO OTHOIIECHHUS K OKPYKAIOUIUM SIBICHUSM;

(opMUpOBaHHE HAay4YHOTO MHPOBO33PEHUSI Kak pe3yjibTaTa H3y4EHUS OCHOB
CTpOCHHs MaTepuu U (HyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

(opMupoBaHHE TPEJICTaBICHUA O ponu (PU3MKKA JUIsI  pa3BUTHUA  JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE MPEICTAaBICHUH O BO3MOXHBIX cepax Oyaymeld mpodeccuoHaTbHON
NEeSATENbHOCTH, CBSI3aHHON ¢ (PU3MKOW, MOATOTOBKA K JalbHEiIIeMy 0OOy4eHHUIO B 3TOM
HaTpaBJICHUN.

JlocTikeHre 3TUX LieJied MporpaMMsbl Mo (U3UMKE Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHMs 00ECTIEYNBACTCS PELICHUEM CIISAYIOUINX 33]1a4:

npuoOpeTeHNe 3HAHUNW O JHUCKPETHOM CTPOCHHM BELIECTBA, O MEXAHUYECKHUX,
TEIUIOBBIX, DJIEKTPUIECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

NpUOOpETCHHE YMCHHUH ONHCBHIBAaTh M OOBSACHATHL (DU3HUYCCKHE  SBICHUS
C MCTIOJIH30BAaHUEM IOYICHHBIX 3HAHU;

OCBOEHHE METOOB PEIICHUs MPOCTEHINNX PAaCUYETHBIX 337a4 C UCIOJIb30BaHUEM
buznyecKkrux Mozeel, TBOPUECKUX U MPAaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOMIOJaTh NPUPOJHBIC SBICHUS M BBINOJHATH OIIBITHI,
nabopaTtopHble pabOThl W JKCHEPHUMEHTANbHBIE HCCIEAOBAHUS C MCIOIb30BAHUEM
M3MEPUTENIbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThI ¢ HHpOpMaIUe (HU3NIECKOTO COJECPIKAHMS, BKITFOYAs
MH(POPMALIMI0O O COBPEMEHHBIX JOCTIKEHUSX (U3UKH, aHAIU3 U KPUTHUYECKOE
OIlCHHBaHUE WH(HOPMAIIHH;

3HAKOMCTBO cO cdepamu mnpodeccroHaIbHONH ACATEIBHOCTH, CBSI3aHHBIMH
C (u3MKOH, M COBPEMEHHBIMH TEXHOJOTUSAMH, OCHOBAHHBIMM Ha JOCTHIKCHHSIX
¢bu3znueckoil HayKHu.

OO1ree 4YMCIO YacoB, PEKOMEHIOBAHHBIX i1 M3ydeHUs (UMK Ha 0a30BOM
ypoBHE, — 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Heleno0), B 8 kinacce — 68 yacos
(2 yaca B Hezeno), B 9 knacce — 102 gaca (3 gaca B He/IeINIO).



[IpennaraemMslii B mporpaMMe no pu3nKe nepeueHb J1abopaTOPHBIX paboT U OTBITOB
SIBIISICTCS. PEKOMEHIATEIbHBIM, YUUTEINb JIeJIaeT BIOOP MPU MPOBEACHUH JIaO0OPATOPHBIX
pabOT W ONBITOB C YYETOM HWHAWBUIYAIbHBIX OCOOEHHOCTEH OO0ydaromuxcs, CIUCKa
AKCIIEPUMEHTAIBHBIX 3aJJaHUil, TPeIaraéMbIX B paMKaX OCHOBHOTO TOCYIapCTBEHHOTO
9K3aMeHa 1o (PH3HKe.



COILEPKAHUE OBYUYEHMUA

7 KUIIACC
PDu3uKa M ee poJb B IO3HAHUM OKPYIKaIOLIEro Mupa
®usuka — Hayka o npupoxae. SBneHus npupoasl. Dusznueckue SABICHUS:

MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPUUECKHAE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIE.

Ousnueckre BennyuHbl. M3Mepenne ¢pusndeckux BenuunH. Ousnueckue npudopsl.
[TorpemnocTs n3MepeHnii MexayHapoIHas CUCTEMA €INHULL.

Kak ¢usuka wu  [gpyrue  eCTECTBEHHbIE HAayKd  HU3y4alOT  IPUPOAY.
EcTecTBeHHO-HaY4YHBII METO/ TO3HAHUS: HAOII0€HUE, TOCTAHOBKA HAYYHOT'0 BOIPOCa,
BBI/IBH)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 TPOBEPKE THIIOTE3, OOBSICHEHHE HAOII0JaeMOTO
sBieHus. Onucanue GU3NYECKUX SIBICHUM C MOMOIIBIO MOJICIICH.

Jlemoncmpayuu
Mexannueckue, TEIIOBbIC, IEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHHS.
duznyeckue MpUOOPHI U MPoIIeypa MPSAMBIX U3MEPEHUM aHAJIOTOBBIM M IIU(PPOBHIM
prudopoM.

JlabopamopHhwvie pabomul u onvimol

Omnpenenenre MEeHbI JeIeHUs MKaAIbl U3MEPUTEIHLHOTO TpHOopa.

N3mepenne paccTosHU.

N3mepenune o6bemMa KUAKOCTH M TBEPAOTO Tea.

Omnpenenenue pa3MepoB MajbIX TEJ.

W3mepenue temmeparypbl MpH MOMOIIHN KHIKOCTHOTO TEPMOMETpa M AaTUhKa
TEMIIEPATypHI.

[IpoBenenue uccienoBaHus MO MPOBEPKE TUIIOTE3BI: JAATBHOCTD MOJETa MIAPHKa,
MYIEHHOTO TOPU30HTANIbHO, TEM OO0JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

IlepBoHaya/ibHbIE CBEICHUS 0 CTPOCHHH BelIeCTBA

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIBI, UX pa3mepbl. ONbITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEIICCTBA.

JIBrxenue yactul] BemectBa. CBsA3b CKOPOCTH ABUKEHUS YAaCTHL] C TEMIIEPATYPOH.
BbpoyHoBckoe nBuxenue, nuddys3us. BzaumoaencTBue 4acTuil BEECTBA: TPUTSHKEHHE
Y OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHHS BEIIECTBA: CTPOEHUE TIa30B, XUAKOCTEM M TBEPIBIX
(kpucTalimyeckux) Ted. B3auMocBs3b MEXKIy CBOMCTBaMHU BEUIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSIX U HUX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Habmronenue 6poyHOBCKOTO JIBUYKEHUS.

Ha6nronenue nuddysun.

HabGmonenve siBneHul, OOBSICHSIONUXCS TPUTSHKEHUEM WM OTTAJIKWBAHUEM
YaCTHI] BEIIIECTBA.



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

JIBH:xeHMe U B3aUMOIeiCTBHE TeJl
Mexannueckoe nBuxeHue. PaBHoMepHOe 1 HepaBHOMEpHOE ABUKEeHNE. CKOPOCTb.
CpenHsisi CKOpOCTbh ITPU HEPABHOMEPHOM JIBUKEHUHU. PacyueT ImyTr U BpeMEHU IBUKEHUS.
SBneHne UHEPIMU. 3aKOH UHEpIMU. B3auMoielicTBUE Ten Kak MPUIMHA U3MEHEHHUS
CKOpPOCTH JIBMKE€HMS Tell. Macca Kak Mepa MHEPTHOCTH Tena. [IIMOTHOCTH BemiecTBa.
CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €/IMHHUIIE 00beMa BEIIECTBA.

Cuita kak XapakTepucTuka B3auMozeicTBus Ten. Cuiia ynpyroctu u 3akoH ['yka.
N3mepenune cuibl ¢ TOMOIIBIO TMHAMOMETpA. SIBJICHUE TATOTEHUS U crJia TskecTH. Cuna
TSDKECTH Ha JIpyrux miaHerax. Bec tena. HeBecomocTs. CroxkeHne cui, HalpaBJIE€HHbBIX
nmo oaHou mnpsMoi. PaBHopeicTByromas cui. Cuna TpeHUs. TpEeHHE CKOJIbKEHUS
Y TpEeHUE TOKOsI. TpeHne B mpupoic U TEXHUKE.

Jlemoncmpayuu
Ha6nronenue MexaHMuecKoro IBMXKESHHUS Tela.
N3mepenune ckopocTr MPSMOJIMHENHOTO JIBUKEHHS.
HaGnronenue siBneHust HHEPIUU.
Hab6nronenue usmMeHeHus: CKOPOCTH MPY B3aUMOICHCTBUH TEN.
CpaBHeHHE Macc 10 B3aMMOJICHCTBUIO TE.
CrnoxeHue cui, HapaBJIEHHBIX MO OJHOM MPSIMOM.

JlabopamopHhwvie pabomul u onvimol

OrnpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBMKEHUS (IIapUKa B AKUIKOCTU, MOJIETTH
ANEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

Onpenenenre cpeaHe CKOPOCTH CKOJIbKEHUS OpycKa WM MIapuKa 0 HAKJIOHHOU
IJIOCKOCTH.

Ornpenenenue MIOTHOCTH TBEPIOTO Tea.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshKeHUs (IeopMaiivin) npyKUHbI
OT MPHJIOKEHHOMN CHJIBI.

OMBITHI, IEMOHCTPUPYIOIINUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHUS OT Beca Tella
Y XapakTepa CONMPHUKACAIOIINUXCS MTOBEPXHOCTEH.

JlaBJieHre TBEePABIX TeJl, *KUAKOCTEN 1 ra3on

Hanenue. CriocoObl yMEHBIIEHHS W yBEJIM4YEHHUs JaBiieHud. [laBneHue rasa.
3aBUCUMOCTD JaBJCHUs Ta3a OT o0beMa, TeMieparypsl. [lepenava naBieHust TBepAbIMU
TeIaMH, >KUAKOCTSIMU U Traszamu. 3akoH llackamsa. IIHeBMaTMdeckue MalIUHBIL.
3aBUCHUMOCTh JIaBJICHUS JKUIKOCTH OT TIyOuHbl. [mapocraTuueckuii mapasokxc.
Coobmaromuecs cocyabl. [ uapaBiuyeckue MEXaHU3MBI.

Atmocdepa 3emnu u armochepHoe gaBieHue. I[IpUUHHBI CyLIECTBOBaHMS
Bo3aymHOW oOosioukn 3emnu. OmnbiT Toppuuenmu. WM3mepenune armocgepHOro



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

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

Jlemoncmpayuu

3aBUCUMOCTH JIaBJICHUS ra3a OT TeMIEpaTyphl.

[lepenaua qaBneHuUs )KUIAKOCTHIO U Ta30M.

Coobmiaroiuecs Cocy/ibl.

['mppasnuueckui npecc.

[IposiBieHue aeiicTBUS aTMOC(EPHOTO TaBICHUSI.

3aBUCHMOCTh BBITAJIKUBAIONICH CUJIBI OT OOBEMa MOTPYKEHHOM YacTu Tena
Y TJTIOTHOCTH KUIAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BHITECHEHHOM JKHUIKOCTH.

VYcnoBue 1aBaHWs TeN: IUIaBaHWE WM TIOTPYXKEHUE Tel B 3aBHCHUMOCTH
OT COOTHOUIEHUS IUIOTHOCTEHN TEJa U KUAKOCTH.

JlabopamopHvie pabomul u onvimol

HccnegoBanne 3aBUCUMOCTH Beca Tejla B BOJE OT o0ObeMa MOTPYKEHHOU
B JKMJKOCTb YaCTH TeJIa.

OrnpeneneHue BBITAIKUBAIOIICH CUJIbI, JEHWCTBYIONIEH Ha TENO, IMOrPYKEHHOE
B JKUJKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITAJIKABAOIIEH CHJIBL, JCUCTBYIOIIEH Ha TEJO
B JKUJIKOCTH, OT MACCBI TEJIa.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAIKHUBAIOIIECH CUJIbI, TEUCTBYIOLIEH
Ha TEJIO B )KHJIKOCTH, OT 00beMa MOTPY>KEHHOW B )KMJIKOCTh YaCTH TeJa U OT IUIOTHOCTH
KUJIKOCTH.

KoncTpynpoBanue apeomerpa wim KOHCTPYMPOBAHUE JIOJKU U OIPEICIICHUE €€
IPy30II0ABEMHOCTH.

PaGoTa 1 MOIIHOCTB. JHEpPrus

Mexanuueckas padbota. MOIIHOCTb.

[IpocTbie MeXaHU3MBI: pblyar, 0JIOK, HAKIOHHAs TJI0CKOCTh. [IpaBuino paBHOBecHs
ppluara. IIpumeHeHne npaBuiia paBHOBECHS pblyara K OJIOKY. «30JI0TO€ MPaBUIIO»
Mexanuku. Koadduument nonesnoro neicteus (ganee — KIIZI) mpocThix MexaHU3MOB.
[IpocTbie MexaHU3MBbI B OBITY M TEXHUKE.

Mexanuueckas sHeprus. Kunertnueckasi u noteHuuanbHas sueprus. [lpespaienue
OJTHOTO BHJA MEXaHMYECKON DSHEpPruu B JAPYroil. 3aKOH COXpPAaHEHUS SHEPruu
B MEXaHUKE.

Jlemoncmpayuu
[Iprmepsl IPOCTBIX MEXAHU3MOB.



Jlabopamophvie pabomwi u onvimol

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

Hccnenosanne ycnoBui paBHOBECUS pblyara.

N3mepenune KIIJI HakIIOHHOM TIJIOCKOCTH.

N3ydenue 3ak0Ha COXpaHEHHS] MEXAHUYECKOW DHEPTUN.

8 KJIACC

TenoBble sABJICHUSA

OCHOBHBIE MOJ0KEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU CTPOCHHS BEIIECTBA.
Macca u pazMepsl aTOMOB U MOJIEKYI. OIIBITHI, TOATBEPKAAOIINE OCHOBHBIE MOJIOKEHHS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopgenu TBepAOro, JKHAKOTO W  Ta3000pa3HOrO  COCTOSHUM  BEIIECTBA.
Kpucrannmueckue u amopdubie Tena. OObACHEHHE CBOWCTB Ta3oB, KHUAKOCTEH
M TBEPABIX TEJI HA OCHOBE IIOJOKEHUM MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.
CmaumnBaHKe U KallWJUISIPHBIE SBJICHUS. TEII0BOE pACIIMPEHNE U CIKATHE.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBIO TEIJIOBOTO JABUKEHUS YaCTHLL.
Buytpennsis sHeprus. CnocoObl M3MEHEHUsT BHYTPEHHEH 3HEpruu: Teruionepeaayda
U coBepuieHHe paOoThl. Buasl Temonepenauu: TEIUIONPOBOJHOCTb, KOHBEKIIMS,
U3JIy4YECHHE.

KonuyectBo TemynoThl. YenpHas TEIJIOEMKOCTh BellecTBa. TermnooOMeH
U TEIJIOBOE paBHOBECHE. YpaBHEHHUE TeryIoBoro Oanaxca. [InaBienue u oTBepaeBaHue
KpUCTAJUIMYECKUX BEIIECTB. YJenbHass TemioTa MasieHud. IlapooOGpa3zoBaHue
n koHaeHcamus. Mcmapenume. Kumenue. VYaenpHas Termiora mapooOpa3oBaHUs.
3aBUCHUMOCTb TEMIIEPATYpPbl KUIIEHUSI OT aTMOC(EPHOTO JaBICHHUS.

BrnaxxnocTtbs Bo3ayxa.

OHeprus TOIUIMBA. Y I€JIbHAs TEIUIOTA CTOPAHUSL.

[Tpunuunel padots! TerwtoBbix apurarenei KIIJ[ TemnoBoro neuratens. TemnnoBbie
JIBUTATEJIN Y 3alUTa OKPYKAIOIIEU CPEBI.

3aKOH COXpaHEHHMS U NPEBPAILLIECHUS YHEPTUH B TEILIOBBIX MPOIIECCAX.

Jlemoncmpayuu
Habmronenue 6poyHOBCKOTO JIBUYKEHUS.
Habmonenue nuddysumn.
HaOmronenue sBiaeHui cMauyuBaHUs ¥ KalTWJUTSIPHBIX SIBICHUM.
HaGnronenue TemioBoro pacumpeHus Tedl.
N3menenune napienus ra3a npu u3MeHeHn 00beMa 1 HarpeBaHUU UJTH OXJIAKICHUU.
[IpaBuna uaMepeHus TeMiepaTyphl.
Bune! Tenonepenaun.
OxJ1a>kIeHue MpU COBEPLIEHUU PaObOTHI.
HarpeBanue npu coBepiiieHuU pabOThl BHEIITHIMH CHJIAMHU.
CpaBHEHHE TEIIIOEMKOCTEN pa3IMUHbIX BEIIECTB.



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

JlabopamopHwvie pabomul u onvimol

OnbIThI 110 0OHAPYKEHUIO NEUCTBUS CUII MOJIEKYJISIPHOTO ITPUTSKEHUS.

OnpITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.

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

Omnpenenenue 1aBaeHUs Bo3ayXa B Oa/JIOHE IIIPUILIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBJICHUS BO3AyXa OT €ro oobema
Y HAarpEBAHUSI UJTU OXJIAXKICHMSL.

[IpoBepka rumnore3bl JIMHEHHONM 3aBUCUMOCTH JUIMHBI CTOJIOMKA KMJIKOCTU
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPBHI.

HaGnronenue n3MeHeHnsi BHyTPEHHEN SHEPIUU Tena B pe3yJIbTaTe TeIuIonepeaadn
Y pabOThI BHEIIHUX CHUJL.

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

OmnpeneneHre KOJWYECTBA TEIUIOTHI, IMOJYYEHHOrO BOAOW IIPH TEIOOOMEHE
C HarpeThIM METATIMYECKUM LUITUHAPOM.

Onpenenenue y1eapbHON TEMIIOEMKOCTH BEIIECTBA.

HccenenoBanue nponecca MCapeHHus..

Ornpenenenre OTHOCUTENBHON BIAKHOCTH BO3AyXa.

Onpenenenue yIeabHON TEIIIOTHI IIJIaBICHUS JIbAA.

DJleKTpU4ecKre U MATHUTHDIE SIBJICHUS

Onextpuzanus Ten. JlBa poaa dSIEKTpUYECKHX 3apsiioB. BzaumonericTBue
3apspKEHHBIX Tell. 3akoH KyroHa (3aBUCUMOCTh CHITbI B3aUMOJIEHCTBUS 3apSIKEHHBIX TEI
OT BEJIMYUHBI 3aPSAJ0B U PACCTOSHUS MEXKIY TEIAMH).

Onektpuyeckoe mosie. HampsbpkeHHOCTh  dieKTpuyeckoro mnois. [lpunimn
CYyHEPHO3ULINH JIEKTPUUECKUX TOJIeH (Ha KAYECTBEHHOM YpPOBHE).

Hocurenu »snekTpuueckux 3aps/ioB. ODJIEMEHTApPHBIA JJIEKTPUUYECKHUI  3aps/l.
Crpoenue atoma. [IpOBOAHUKHA M AMAIEKTPUKH. 3aKOH COXPAHEHMS AJIEKTPUYECKOTO
3apsja.

DNEeKTPUYECKUNA TOK. Y CIOBHSI CYIIECTBOBAHUS AIEKTPUUECKOro Toka. MlcTouHnku
MOCTOSIHHOTO TOKa. JIeHCTBUSL 3IEKTPUYECKOro ToOKa (TEeIuioBO€, XHMMHYECKOE,
MAarHUTHOE). DJIEKTPUUECKHUM TOK B HKHUIKOCTSIX U razax.

OnekTpudeckas 1enb. Cuiia Toka. DiekTpuiyeckoe HanpsikeHue. ConpoTUBIEHUE
MIPOBOJIHUKA. YJIEJbHOE CONPOTHBJIECHHE BenlecTBa. 3akoH Oma g y4dacTKa LEIH.
[TocnenoBarenbHOE U MAapalIEIbHOE COETUHEHUE TPOBOIHUKOB.

PaboTa n MOITHOCTB AJIEKTPUUYECKOTr0 TOKA. 3aKkoH /[xoyns—JIeHna. DiekTpuueckue
LENU ¥ NOTPEOUTEIN ANEKTPUUECKOU sHeprun B ObITy. KopoTkoe 3aMbIkaHue.
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IlocTtosiHHBIe MarHuThl. B3ammonencTBHE MNOCTOSHHBIX MarHuToB. MarnmTHOE
nosje. MarHuTHOE 1ojie 3eMJIM U €ro 3HaYeHME IS sKu3HU Ha 3emiie. OnbIT OpcTena.
MarauTHoe 1oJI€ SJICKTPUUECKOro TokKa. I[IpuMeHeHHe SJEKTPOMAarHUTOB B TEXHUKE.
JleficTBME MAarHUTHOTO TOJSl HA MPOBOJHUK C TOKOM. DJIEKTPOJBUTaTEIlb MOCTOSHHOTO
Toka. Mcrnonp3oBaHME  BJEKTPOJABUTraTesied B TEXHUYECKUX  YCTPOMCTBAx
Y Ha TPAHCIIOPTE.

Onbitel @apanes. SBiaeHHE 3JIEKTPOMArHUTHOM HHAYKUuM. I[IpaBwio JleHna.
OnekTporeneparop. CriocoObl MOTYUYCHHUS AICKTPUUSCKON IHEPTUH. DICKTPOCTAHIIUH
Ha BO30OHOBIIIEMBIX HCTOYHHUKAX SHEPTHUU.

Jlemoncmpayuu
DIIeKTpU3aLHus TEl.
JIBa poja 3JIEKTPUUYECKHUX 3aPAI0B U B3aUMOICVCTBUE 3aPSIKEHHBIX TEII.
Y CTpONCTBO U AEHCTBUE IIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKask MHYKIIHS.
3aKOH COXpaHEHMS DJICKTPUUECKUX 3aPsJI0B.
[IpoBOTHUKY Y TUBJIEKTPUKHU.
MoennpoBaHu€e CUIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.
M cTouyHMKHM TTOCTOSTHHOTO TOKA.
JIeCTBHS DIEKTPUUECKOTO TOKA.
DJIEKTPUYECKUM TOK B )KHIKOCTH.
["a30BbIi1 pa3ps.
N3mepenne cuipl TOKa aMIIepMETPOM.
N3mMepenne 351eKTpUueCKOro HanpsiKEHUsI BOJIbTMETPOM.
Peocrar 1 marazuH COpOTUBIICHUHN.
BzanmopaercTBre NOCTOAHHBIX MArHUTOB.
MoaenvupoBaHue HEBO3MOKHOCTH PA3/ICJICHUS MIOJIFOCOB MAarHUTA.
MoennpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MATHUTOB.
OmnebIT Dpcrena.
MarauTHoOE 1oJjIe TOKa. DJIEKTPOMAarHur.
JlericTBME MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM.
DJIEKTPOJBUTATEb MTOCTOSTHHOT'O TOKA.
UccnenoBanue ABIEHUS IEKTPOMArHUTHON UHAYKIIHH.
OmnebiTel @apanes.
3aBUCUMOCTH HaIlPaBJICHUS MHIYKIIHOHHOTO TOKA OT YCJIOBHUM €r0 BOSHUKHOBEHHS.
DJIEKTPOrE€HEePATOP MOCTOSIHHOTO TOKA.

JlabopamopHhwvie pabomul u onvimol
OnBITHI 110 HAOJTIOICHUIO JICKTPU3AIIUH TeI MHIAYKIIMECH U TIPU COTPUKOCHOBEHUH.
HccnenoBanue IeHCTBUS SJIEKTPHUUESCKOTO MOJIS Ha TMPOBOJIHUKH U THAJICKTPHUKH.
COopka u mpoBepka pabOTHI IEKTPUUECKOMN TSN TOCTOSTHHOTO TOKA.
H3mepenue u peryaupoBaHUe CHJIbI TOKA.
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N3mepenne u perympoBaHue HaNPSKEHMUSL.

HccnenoBanne  3aBUCMMOCTH  CWJIBI  TOKAa, MAYIIETO  4e€pe3  PE3UCTOp,
OT COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OneITbl, JAEMOHCTPHUPYIOIIKE 3aBUCHMOCTBh AJIEKTPUYECKOTO  CONPOTHUBIICHUS
IIPOBOAHUKA OT €r0 JJIMHBI, IUIOIIAIN [TONIEPEYHOTO CEYEHUs U MaTepHraa.

IIpoBepka npaBuiIa CI0KEHNS HANPSYKEHUN TP TIOCIEA0BATEIIBHOM COETMHEHUU
IBYX PE3UCTOPOB.

IIpoBepka npaBuiia I CUIIBI TOKA ITPH MMAPAJUIEIIBHOM COEIMHEHNN PE3UCTOPOB.

Onpenenenne pabOTHI AJIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

OnpeneneHre MOIHOCTH MIEKTPUYECKOTO TOKA, BBIACIISIEMON HAa PE3UCTOPE.

HNcecnenoBanue  3aBUCUMOCTM  CWJIBI  TOKA, MAYLIETO  4Yepe3  JIAMIIOUKY,
OT HANPSLKEHUS HA HEW.

Onpenenenne KIIJI HarpeBaTens.

HccnenoBanre MarHUTHOTO B3aMOIEUCTBUS TOCTOSIHHBIX MAarHUTOB.

N3yyeHre MarHUTHOTO TIOJI IOCTOSIHHBIX MAarHUTOB IMpH UX OOBEAMHEHUU
U pa3JEIICHUH.

Hccenenoanue qelCTBUA JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITEl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS KATYIIKH
C TOKOM M MarHuTa OT CUJIbI TOKA U HAIIPaBJICHUs TOKA B KaTYILKE.

N3ydenune nelcTBUs MarHUTHOTO I10JIS1 HA IIPOBOJHUK C TOKOM.

KoHcTpynpoBaHue u u3yueHue padoThl AIEKTPOIBUTATENS.

Nsmepenue KII/I anekTpoaBUrareibHONM yCTaHOBKH.

OMnBITHI IO UCCIIETOBAHUIO SIBJIEHUS JJIEKTPOMATHUTHOW MHAYKLMHU: UCCIIETOBAHUE
M3MEHECHHMM 3HaYCHMS U HAIIPABJICHUS MHAYKIMOHHOTO TOKA.

9 KJIACC

Mexannuyeckue siBJCHUS

Mexannueckoe  JaBWXKEHME. MarepuanbHas  Touyka. (Cucrema  OTcyeTa.
OTHOCUTENBHOCTh ~ MEXaHUYECKOrO  JABWKEHUA. PaBHOMEpHOE  MIPSMOJUHENHOE
nBmxkeHue. HepaBHOMepHOe mpsMOJIMHEHHOE ABWKEeHUE. CpenHsii U MTHOBEHHas
CKOPOCTb TeJa P HEPABHOMEPHOM JBUKCHUU.

Yckopenue. PaBHoyckopeHHOE TIpsiMONIMHEHOE NBIKeHHEe. CBOOOIHOE TIaIeHHE.
Onpitel N'anunes.

PaBHOMepHOE nBIWKEHWE MO OKpYXHOCTU. llepwon u dacrtora oOpareHws.
JIvHeHas u yriioBasi CKOpOCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

ITepBbiii 3akoH HrproTona. Bropoit 3akoH Herorona. Tpermit 3akoH HproroHa.
[IpuHIMI CyTIEpIIO3ULINU CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cuiia TPEHHUSI CKOJIbKEHUS, CUJia
TPEHUsI OKOSI, APYTUE BUJIBI TPEHUSI.

Cuita TSXKEeCTU M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHUE CBOOOHOTO MaJeHUsI.
JBmxenue miaHer Bokpyr CoisHua. IlepBas kocmuueckass ckopocTs. HeecomocTb
U TIEPETPY3KHU.
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PaBHOBecue wmarepuasibHON Touku. AOCOMIOTHO TBepAoe Teno. PaBHOBecue
TBEPJOTO TeJIa ¢ 3aKPEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. L{eHTp TshxecTn.

Nmnynsc Tema. M3meHenune wummynbca. Mmmynbe cuiibl. 3aKOH COXpaHEHHS
UMITyJibca. PeakTuBHOE ABUKEHHE.

Mexannueckass paboTa U MOIIHOCTh. PaGoTa cui TsKeCcTH, YNPYrocTd, TPEHUS.
Cas13b sHepruu u paboTsl. [loTeHnnanpHast SHEPTHs Tena, MOAHITOrO HaJl TOBEPXHOCTHIO
3emud. [loTeHumanbHas sHeprus cxaton npyxunsl. Kunernueckas sHeprus. Teopema
0 KUHETUYECKOM 3HEPIUH. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTUU.

Jlemoncmpayuu

Halnronenne MeXaHMYECKOro JBIWKEHUSI Tella OTHOCUTEIBHO Pa3HbIX Tel
OTCYETA.

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

N3mepenre CKOpOCTH U YCKOPEHHUSI HPSIMOJIMHEMHOTO JBUKEHUS.

Hccnenoanne npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHUS.

HaOnronenue nBuxeHus Teia o OKPY>KHOCTH.

HaGmoneHnne MexaHMYeCKUX SIBJICHHUM, MPOUCXOASIIMX B CHCTEME OTCYETa
«Tenexka» mpu ee paBHOMEPHOM M YCKOPEHHOM JIBHDKEHHH OTHOCHUTEIBHO KaOWHEeTa
(bu3uKH.

3aBUCUMOCTh YCKOPEHHS TEIa OT MAcChl TEJIa U ICHCTBYIOIIEH HA HETO CHUJIBI.

HaOnronenue paBeHcTBa CUII PU B3aUMOICHCTBUM TEIL.

N3meHneHune Beca Tena npu yCKOPEHHOM JIBUKEHHM.

Ileperaua uMiynbsca npy B3anMOJECUCTBUU TEN.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHue UMITyJIbCa PU HEYIPYTOM B3aUMOAECICTBUH.

CoxpaHeHne UMITyJibca IIPU a0COJIFOTHO YIIPYTOM B3aUMOICHCTBUH.

HaGnronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHne MEeXaHNYeCKOW YHEPTUU TIPU CBOOOTHOM IT1aJICHUH.

CoxpaHeHHE MEXAHWUYECKOM OHHEPruu TMpU JBWXKEHUU Tella TOJ JCUCTBUEM
MPY>KUHBL.

JlabopamopHhwvie pabomul u onvimol

KoncTpyupoBanue TpakTta A pa3roHa 1 JaTbHEHIIIEro paBHOMEPHOTO JBUKCHHSI
[IapuKa WM TEJIEHKKH.

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUS OpyCKa WM JIBHXKEHUS IapuKa
110 HAKJIOHHOM TNIOCKOCTH.

Omnpenenenrue yCKOpEHUs Tesa MPH PaBHOYCKOPEHHOM JIBMKEHHUH 1O HAKIOHHOM
TJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTY IYyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JBHKEHUU
0e3 HauaJIbHON CKOPOCTH.
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[IpoBepka TUIOTE3Bl: €CIM MPU PABHOYCKOPEHHOM JIBIDKEHUH 0€3 HayalbHON
CKOPOCTH ITyTH OTHOCSITCS KaK PsiJi HEYETHBIX YHCETI, TO COOTBETCTBYIOIIUE MPOMEKYTKHU
BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBXKEHHUS OT CHJIbl HOPMAaJbHOTO
JaBIICHUSL.

Omnpenenenre ko uIreHTa TPEHUS CKOJTBKCHUS.

OnpeneneHne KECTKOCTH IPYKUHBI.

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

Omnpenenenre pabOTHl CHIIBI YOPYTOCTH MPH MOABEME Tpy3a C HCIOIb30BaHHEM
HEMOJIBUYKHOTO U MOJIBUKHOTO OJIOKOB.

N3yueHune 3akoHa COXpaHEHUS SHEPTUU.

MexaHn4yecKkue K0J1e0aHUA M BOJTHbBI

KonebarenbHoe naBuwxkeHune. OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHWI: NEepHUoL,
4acToTa, aMIUIATyAa. MareMaTH4ecKHuii W MpYKUHHBIM MasTHUKHU. [IpeBpaienue
SHEPrUM MPHU KOJIeOATETbHOM JIBUKEHHUH.

3aryxaromue koneOaHusi. BeiHyXaeHHble koneOanus. Pesonanc. Mexannueckue
BOJHBI. CBOMCTBAa MEXaHWYECKHX BOJH. IIponosibHBIE M momnepedHsle BOJHBL. JlnuHa
BOJIHBI M CKOpPOCTb €€ pacnpoCTpaHEHHs. MeXaHMYecKrne BOJHBI B TBEPAOM TEJE,
CEHCMUYECKUE BOJIHBL.

3Byk. ' pomMkocTh 3ByKa 1 BeicoTa ToHa. OTpaxkenue 3Byka. MH(dpa3Byk u ynbTpa3ByK.

Jlemoncmpayuu
Hab6nronenue xonebanuii Tes o1 ASMCTBUEM CHITBI TSDKECTH U CHITBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaGntonenue BbIHYKIEHHBIX KOJEOaHUI 1 pe30HaHca.
PacnipocTpaneHnue mpo10JIbHBIX U TONEPEYHBIX BOJIH (HA MOJENH).
HabitoieHne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.
AKYCTUYECKHI PE30HAHC.

Jlabopamophvie pabomul u onvimol

Omnpenenenre 4acToThl U MeproJia KoiedaH!i MaTeMaTHYeCKOro MasiTHUKA.

OmnpeneneHre 4acTOThI U MeproAa KoJieOaHUN MPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH MepHoAa KoieOaHUM MOABEIIEHHOTO K HUTH Tpy3a
OT JJIMHBI HUTH.

HccrnegoBanue 3aBUCMMOCTH Tepuoja KojleOaHWi MPY>KUHHOTO MasTHUKA
OT Macchl Tpy3a.

[IpoBepka HE3aBUCUMOCTHU Mepuoa KoJeOaHui Tpy3a, MOJBEUICHHOIO K HUTH,
OT Macchl Tpy3a.

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

W3mepenue yckopeHus: CBOOOTHOTO TTaICHHSI.
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DJIEKTPOMATHUTHOE I0JI€ U 3JIeKTPOMATHUTHbIE BOJIHBI

DNEeKTPOMarHuTHOE ToJIe. DIEKTPOMarHUTHBIE BOJIHBL. CaoiicTBa
AJIEKTPOMArHuTHeIX  BoiH. Illkama  asiekTpoMarHUTHBIX — BoJH. Vcmonb3oBanue
AIIEKTPOMATHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DnekTpoMarHuTHas npupojia ceera. CkopocTh cBeTa. BoHOBBIE CBOWCTBA CBETA.

Jlemoncmpayuu
CBoliCTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BomHOBBIE CBOMICTBA CBETA.

JlabopamopHwvie pabomul u onvimol
N3yuyenune cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO TeseoHa.

CBeToBBI€ SIBJICHUA

JlyueBas mogmens cBera. Mcrounukum cera. [IpsimonnHEnHOE pacmpocTpaHeHue
ceera. 3atmenuss CosHma u Jlynel. OtpaxeHue cBeta. Ilnockoe 3epkano. 3akoH
OTpa)KEHUS CBETA.

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

JIunza. Xopn nydeit B nmH3e. Ontuyeckas cucrema ¢oToanmnapara, MUKPOCKOIa
u Tesneckona. ['na3 kak onrtuyeckas cucrema. biim3opyKoCcTh U 1aJbHO30PKOCTb.

Pasznoxenue 6enoro cseta B cnektp. OnbiTel HetoToHA. Cri0KeHNE CTIEKTPaIbHBIX
uBeToB. Jlucnepcus ceera.

Jlemoncmpayuu
[IpssMonMHEHOE pacIpOCTPAHEHHE CBETA.
OtpaxeHune cBeTa.
[Tony4yenue n3o0OpaxeHuil B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTHYECKUN CBETOBO/I.
Xon nyyei B coOuparoliei JInH3e.
XO0J Iydeu B pacCenBarOILEH JIMH3E.
[Tony4yenue n3o0paxeHuil ¢ MOMOILBIO JIUH3.
[Tpuntun nevictBus poroanmapara, MUKPOCKOTIIA U TEIECKOTIA.
Mopenn rnasa.
Paznoxenue 0enoro ceeta B CHEKTP.
[Tomy4yenue Genoro cBeTa Npu CI0KEHUH CBETA Pa3HbIX I[BETOB.

JlabopamopHvie pabomul u onvimol
HccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHHSI CBETOBOTO JTyda OT yTJia aJcHHUS.
N3yuenne xapakTepuCTUK N300paKeHUs MTPEAMETa B TUIOCKOM 3epKaJie.
HccnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHUSI CBETOBOTO JIy4a OT YIJIa aJACHUS
Ha TPAHMIIC «BO3TYX—CTEKIION.
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[Tomy4yenue n3o0pakeHil ¢ TOMOIILI0 COOUPAIOIIEH JIMH3HI.

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

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

(GUIBTPHL.

KBanToBbIe siBJICHUA

Onwitel Pesepdpopna u r1utaneraphas mojenb atoma. Mojgens atoma bopa.
Hcnyckanue u noromieHue cBera atoMmoM. KBanTel. JIuHelyaTbie COEKTPHI.

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

SAnepHbie peakiuu. 3aKOHBI COXPaHEHUS 3apsI0BOI0 U MaCCOBOTO YUCE. DHEPTHUs
CBSI3U aTOMHBIX sifep. CBsi3b MacCchl M SHEpruu. Peakuuu cuHTE3a U JCJICHUS SIEP.
Nctounuku sneprun ConHIA U 3BE3/I.

AnepHas osHepretuka. JleWCTBUS pagUOAKTHBHBIX W3IYYEHHU Ha IKUBbBIC
OpraHU3MBL.

Jlemoncmpayuu
CneKTpbl U3JIyYEHHUS U TTOTJIOIICHUS.
CnekTpsl pa3IuyHbIX Ta30B.
CnekTp Bogopoaa.
Ha6nronenue tpekoB B kamepe Bunbcona.
PaboTa cueTurka MOHU3UPYIOIINX U3TYyUEHUH.
Peructpanus uznmydeHust npuUpOIHBIX MUHEPAJIOB U MMPOAYKTOB.

JlabopamopHhwvie pabomul u onvimol

Ha0nroeHue CIUIOMHBIX ¥ IMHEHYATBIX CIICKTPOB U3TyUCHUS.

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

N3mepenne painoakTUBHOTO (hOHA.

IHoBTOpHUTENBbHO-00001IAK0IIMIT MOAYJIb

[ToBTOpUTENBHO-0000IIAIOIIMKA  MOAYJIb TPEAHA3HAuUeH i1 CUCTEeMaTH3al|H
¥ 000O0IIeHNUS MPEIMETHOTO COACPKAHUS W OIbITa ACSITENbHOCTH, MPUOOPETECHHOTO
Opu M3yYeHWH BCETrOo Kypca (HU3WMKH, a TaKkKe I MOATOTOBKH K OCHOBHOMY
roCcyJapCTBEHHOMY 3K3aMEHY MO (PU3UKE ISl 00YUaIOIIUXCsl, BRIOPABIITNX 3TOT YUEOHBIH
MIpeIMeET.

[Ipy wW3y4YeHHH MAHHOTO MOMYJS PEATM3YIOTCS W CUCTEMATH3UPYIOTCS BHJIBI
JESITeIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeUMBAETCS JOCTIXKEHUE TMPEIMETHBIX
M METalpeJIMETHhIX  IUIAHUPYEMBIX  pe3yibTaToB  oOydeHus, GOpMHUPYETCsS
€CTECTBCHHO-HAY4YHasl TPaMOTHOCTh: OCBOCHHWE HAyYHBIX METOJOB HCCIIEIOBAHUS
SIBJICHUM TIPUPOJIBI M TEXHUKH, OBJIAJICHIE YMEHUSIMH OOBSICHATh (DU3NICCKUE SIBIICHUS,
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NPUMEHSISI TIOJYYCHHBIC 3HAHMS, pEIIaTh 3aJadyd, B TOM YHCJIE Ka4eCTBEHHBIC
Y SKCIICpUMEHTAJIbHBIE.

[TpyHIMITHATBHO AEITEILHOCTHBIM XapaKTep JAHHOTO MOJIYJIS PEATU3yeTCs 3a CUET
TOTO0, YTO 0OYYJAFOIINECS BBIMOIHSIIOT 3aaHUS, B KOTOPBIX MM IPEIJIaraeTcs:

Ha OCHOBE TOJyYEHHBIX 3HAHUHU PACIIO3HABATh U HAYYHO OOBSICHITH (PU3UICCKHUC
SIBIICHUS B OKPY’KAIOIICH MPUPOJIC U TIOBCETHEBHOM KU3HU;

MCTIOJb30BaTh HAYYHBIE METO/IBI HCCIIETOBAaHUS (PU3UUYECKUX SBICHUHN, B TOM YHCIIC
JUTSL TIPOBEPKH THITOTE3 U TIOJIYUYCHHUS TEOPETUUSCKUX BHIBOJIOB;

OOBSCHATh HAay4YHBIE OCHOBBI HamOoJiee Ba)KHBIX JOCTHIKEHUH COBPEMEHHBIX
TEXHOJIOTHH, HampuMep, MPAKTHIYECKOTO WCIOIb30BAaHUS Pa3IUYHBIX HCTOYHHKOB
SHEPrUM HAa OCHOBE 3aKOHA IPEBPAIICHHS M COXPAHCHHS BCEX HM3BECTHBIX BHOB
SHEPTHH.

Kaxxmas 3 TeM HaHHOTO MOJYJs BKIIOUYAET SKCIEPUMEHTATbHOE HCCIICIOBAHHE
oboOmraromero xapakrepa. Mojysib 3aBepiliaeTcsl MPOBEACHUEM JIUArHOCTUYECKOMN
1 OIIEHOYHOM pabOoThI 32 KYpC OCHOBHOI'O OOIIET0 00pa3oBaHMs.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOTI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3ydyenne Qu3uku Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl HAIPaBJICHO
Ha JOCTM)KEHHE JIMYHOCTHBIX, METANpPeIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yNbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrate m3ydeHus (pU3MKM Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs
y oOyuaromnierocst OyayT chopMUpOBaHbI CIAEAYIONIUE JIMYHOCTHBIC PE3YJIbTaThl B YACTH:

1) naTpHOTHYECKOTO0 BOCTIUTAHHUSI:

IIPOSIBJICHUE HMHTEpPECa K MCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(bu3NYeCcKON HAYKH;

[IEHHOCTHOE OTHOILIEHUE K JOCTUKEHHUSIM POCCUNCKUX YUEHBIX-(DU3HUKOB;

2) rPaskKAaHCKOT0 M TyXOBHO-HPABCTBEHHOI 0 BOCTIMTAHMS:

TOTOBHOCTh K AaKTMBHOMY Y4YaCTHIO B OOCYXJIE€HHH OOILECTBEHHO-3HAUYMMBIX
U OITUYECKUX MpPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM NPUMEHEHUEM JOCTHKEHUMN
bu3uKy;

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

3) 3CTETHYECKOr0 BOCIIMTAHUS
BOCIIPUSITHE DJCTETUYECKHX KadeCTB (PU3MUECKOM HAyKH: €€ TapMOHHYHOIO
HOCTPOEHUS, CTPOIOCTH, TOYHOCTH, JJAKOHHYHOCTH;

4) HeHHOCTH HAYYHOT 0 MO3HAHWS:

OCO3HaHUE LIEHHOCTH (hU3MUECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTa IO3HaHUs
MHpA, OCHOBBI PA3BUTHS TEXHOJIOTUM, BaXKHEUIIIEW COCTABISIOMIEH KYJIBTYPHI;

pa3BUTHE HAy4yHOH JI0003HATEIBHOCTH, HHTEpEca K HCCIENOBATEIbCKON
NEATENBHOCTH;

5) hopMupoBaHUs KYJbTYPbI 310POBbSI H SMOIMOHAJILHOI0 0J1arONOJIYYHSI:
OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a KHU3HH B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BAXKHOCTHU TMPaBUJI OE30MMaCHOTO TMOBEJEHUS Ha TPAHCIIOPTE,
Ha JIOpOTax, C SJIEKTPUICCKUM U TEIJIOBBIM 000PY/I0BAHUEM B IOMAIITHUX YCIOBUSIX;
c(hOpMHUPOBAHHOCTh HaBbIKA peQIIeKCUM, MPU3HAHUE CBOETO IpaBa Ha OLIMOKY
Y TaKOrO K€ IpaBa y APyroro 4eioBeKa;

6) TPYA0BOT0 BOCTIMTAHMS:
aKTMBHOE ydYacTHE B pCIICHUH TMPaKTHYECKHX 3amad (B paMKax CeMbH,
00pa3oBaTeIbHOM OpraHU3aliK, HACCIIEHHOTO MyHKTA, POTHOTO KPast) TEXHOJIOTHYECKO
M COLMAILHON HAIIPABJICHHOCTH, TPEOYIOIIUX B TOM YKCJIe U (PU3MUYECKUX 3HAHHIA;
HHTEPEC K MPAKTHUSCKOMY H3yUSHHIO TIPO(ECCHiA, CBSI3aHHBIX C (PU3HKOI;
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7) 3K0JIOTHYECKOT0 BOCITUTAHMSA:

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

OCO3HaHMeE TII00ATLHOT0 XapaKkTepa HKOJIOTHYECKUX TPOOIEM U IyTeH UX PEIICHHUS;

8) amanTanmyu K M3MEHSIFOIIAMCS YCJIOBUSM COHAILHOM U MPUPOIHOM Cpeabl:

NOTPEOHOCTh BO B3aWMOJICHCTBUU IPHU BBITIOJHEHUU HCCIEAOBAHUN M MPOEKTOB
(M3UYECKON HAMPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUAM JAPYTHX;

MIOBBIIIIEHNUE YPOBHSI CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUECKYIO JEATEeIbHOCTD;

NOTpeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHUI, B TOM YUCie (OPMYIUPOBATH UJICH,
MOHATHUSI, TUTIOTE3bI O (PU3NUECKUX 00BEKTAX U SIBJICHUSX;

OCO3HaHHE JEePUIMUTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEW B 00JacTu
bu3uKY;

IUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHU;

CTpEMJICHHE AaHAJM3UPOBaTh U BBISBIATH B3aMMOCBS3M TPUPOJIBI, OOIIECTBA
Y YKOHOMUKH, B TOM YHUCJIE C UCTIOb30BaHUEM (PU3HYECKUX 3HAHU;

OIIEHKA CBOMX JICUCTBUI C YUETOM BIIUSHUS HA OKPY>KAIOIIYIO CPEAY, BO3MOKHBIX
rJ1I00aJIbHBIX TOCTEACTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare u3ydyeHus (UMK HAa YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs
y oOyuaromierocsi 0yayT copMUpPOBAHBI METAMPEIMETHBIE PE3yJIbTaThl, BKIIOUYAIOIINE
MMO3HABATEIIbHBIE ~ YHUBEpCaJdbHbIC  y4eOHBIE  NEHWCTBHS,  KOMMYHHUKATHBHBIC
YHUBEPCATLHBIC YUeOHBIC JCHCTBYS, PETYJIATUBHBIC YHUBEPCATbHBIC YIeOHbIC IEHCTBUSI.

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBHUS
ba3oBble JJornueckue 1eMcTBUA:

BBISBIISATH U XapaKTepHU30BaTh CYIIECTBCHHBIE IPU3HAKH OOBEKTOB (SIBJICHUH);

YCTaHABIIMBATh  CYIIECTBEHHBIM MPU3HAK  KJaccU(DHKAIUH, OCHOBaHUS
TUTs1 000OIIEHUSI U CPABHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH ¥ IIPOTHUBOPEYHS B pacCMaTPUBAEMbIX (aKTax, JTaHHBIX
1 HaOJIIOJICHHUSX, OTHOCSAIINUXCS K (DU3UUSCKUM SBIICHHSM;

BBISBIISATH MPUYMHHO-CICACTBEHHBIC CBS3M NPH M3YYCHHH (U3MYCCKUX SIBICHUI
U TIPOIIECCOB, MPOBOAUTH BBIBOJBI C WCIOJIb30BAHUEM JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIFOUCHHH, BBIJIBUTATh THITIOTE3bI O B3aUMOCBS3SIX (PU3NUECKUX BEITNINH;

CaMOCTOSITEJIbHO BBIOMpaATh CIOCOO pelieHus ydeOHoW (uanueckoil 3amayuu
(cpaBHEHHE HECKOJIBKHX BapUAHTOB PEIICHUS, BEHIOOp HanboJiee MOAXOASIIETO C YIeTOM
CaMOCTOSITEITEHO BBIICJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaeaoBarTeLCKHeE AeHCTBUSA .
HCMOJIb30BaTh BOIIPOCHI KaK UCCIEA0BATEIbCKUN HUHCTPYMEHT MO3HAHUSI;
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MPOBOAUTh IO CaMOCTOATENIBHO COCTaBJICHHOMY IUIaHY OIBIT, HECJIOXHBIN
(bu3MYeCcKuil IKCIIEPUMEHT, HEOOIBIIOE UCCIIeI0BAHNE (PUBUYECKOTO SBJICHUS,

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

CaMOCTOSTENbHO (OPMYJIHPOBAaTh OOOOIIEHUS ¥ BBIBOJBI 10 pe3yJibTaTaM
IIPOBEICHHOI0 HAOIIOEHUS, OIbITA, UCCIIEIOBAHUS;

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

Patora c undopmanueii:

OPUMEHSATh Pa3IUYHbIE METOAbl, HWHCTPYMEHTBI W 3alpOChl TPU TOUCKE
1 or6ope MHGOPMAIMK WJIM JAHHBIX C YYETOM MPEIJIOKEHHON y4eOHOU (U3HYeCcKOM
3a]1a4H;

aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATh U  MHTEPIPETUPOBATH  HHGOPMAIUIO
Pa3IUYHBIX BUJIOB U (POPM IMPEACTABICHHUS;

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

KomMMmyHuKkaTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIe 1eHCTBUS
Oo0menue:

B XoJie¢ OOCyXJeHusl yuyeOHOro marepuaia, pe3yJbTaToOB JIa0OpPaTOPHBIX PaldoT
U TPOEKTOB 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOH TeMbl M BBICKAa3bIBATbH
W7eH, HalleJICHHbIE Ha pelIeHHe 3aJadydl M TMOoJJAep)KaHue OiarokenareabHOCTH
00IIICHNS;

COTIOCTABJIATh CBOU CYXKIEHHUS C CYXKACHUSAMU JPYTHX YYaCTHHKOB JHMAJora,
OoOHapyXUBaTh pPa3IMYMe U CXOACTBO MO3UIIMII;

BbIpaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

nyOIMYHO TPEJCTaBISATh PE3yJdbTaThl BBIMOJIHEHHOTO (DPU3MYECKOTO  OIbITa
(3KCTIepUMEHTA, UCCIIEA0BAHUS, IPOEKTA).

CoBMecTHasI 1€ATEJIbHOCTD (COTPYAHMYECTBO):

MMOHUMATh M UCTIOH30BATh IPEUMYIIECTBA KOMAHHOW U WHIUBUTYIbHON paOOThI
P PELIEHUU KOHKPETHOHN (hU3HUECKOi MPOOIEeMBbI;

NPUHUMATH 1I€JIM COBMECTHOM EATEIbHOCTH, OPTaHU30BHIBAThH JICUCTBHUS IO €€
JOCTIDKEHUIO: PACTIPEIEIISITh POJIH, 0O0CYXKIATh MPOIECCHl M Pe3yJbTaThl COBMECTHOM
paboThl, 000011aTh MHEHUSI HECKOJIBKUX YEJIOBEK;

BBINIOJIHATH CBOIO YacTh pabOThI, IOCTUTrasl KAUECTBEHHOIO PE3yJIbTaTa 1Mo CBOEMY
HaIpPaBJICHUIO U KOOPAUHUPYS CBOU JEUCTBUS C APYTUMHU YJI€HAMHU KOMAH/IbI;

OIICHMBATh KaueCTBO CBOEro0 BKJIaJa B OOMUHA TPOAYKT IO KPUTEPHUSIM,
CaMOCTOSATENbHO COPMYITHUPOBAHHBIM YUYaCTHUKAMU B3aHUMOICHCTBHS.
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PeryasiTuBHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE NeHCTBUSA
Camoopranuzanus:

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

OPUEHTHUPOBATHCS B PA3IUYHBIX MOAXOAaX MPUHITHUS PEIICHUN (MHAUBUAYAIBHOE,
NPUHATUE PELICHUS B TPYIIE, IPUHATHE PELICHUN TPYIION);

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

IPOBOJUTH BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIBb:

JaBaTh OLICHKY CUTYALMH U MPEeAJiaraTh MIaH €€ U3MEHEHUS;

OOBSACHATh NMPUUMHBI JTOCTH)KEHUS (HEAOCTHIKEHUSI) PE3yJIbTaTOB JESATEIIbHOCTH,
JaBaTh OLIEHKY NIPHUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBbI B JEATEIBHOCTb (B TOM YHCIE B XOJ BBIIOJIHEHHS
(pM3MYECKOr0 HCCIEIOBAaHUSA WM TNPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHUBILIUXCS CUTYallUi, yCTAHOBJICHHBIX OIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHNUBATh COOTBETCTBUE PE3YJIbTaTa LIEIH U YCIOBUSIM.

IMOUMOHAIbHBIN HHTEJJIEKT:
CTaBUTh ce0s Ha MECTO Jpyroro 4ejoBeKa B XOA€ CHOpa WIH JTUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMATh MOTHUBbI, HAMEPEHUS U JIOTUKY JAPYIrOTO.

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

HHPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIC pe3ynbTaThl OCBOCHHUS MPOTPaMMBI MO (PU3UKE K KOHITy OOY4YCHUS
B 7 KJjacce:

[IpeameTHBIe  pe3yabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI — OTpaykaTh
c(hOpPMHPOBAHHOCTH y 00YUaAIOIINUXCS YMCHUI:

UCIIOJIB30BaTh TOHATHS: (PU3NYECKHE W XHMHYCCKHC SBJICHUS, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJIEb, TUNOTE3a, CIUHUIIBI (PU3NYECKUX BEJIMYMH, aTOM, MOJICKYJa,
arperaTtHble COCTOSIHUSI BelecTBa (TBEpJioe, KHUIKOE, ra3000pa3HOE), MEXaHUYECKOe
IBWOKEHHWE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  MPSAMOJMHEHHOE),  TpPaeKTOpus,
paBHOACHCTByIOIas cui, jAedopmanus (ymnpyras, TIUIaCTUYECKasl), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyaTth siBieHua (nud@y3us, TEIIOBOE JBUXKEHHWE YaCTHUI[ BEIECTBa,
pPaBHOMEPHOE JBWKEHUE, HEPABHOMEPHOE JBMKCHHUE, WHEPIIUS, B3aUMOJICHCTBHUE TEI,
paBHOBECHE TBEPIBIX TeJI C 3aKPEIUIEHHON OCBhI0 BpallleHUs, Mepenadya JgaBiIeHUS
TBEPIBIMH TEJIAMH, KUIAKOCTIMU M Ta3aMH, aTMOC(EPHOE JaBIICHHUE, TUTABaHUE TeJ,
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MPEBpALICHUS] MEXaHWYECKOW SHEpPruu) MO OMHCAHMIO HMX XapaKTEPHBIX CBOWMCTB
Y Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBICHUE HM3YUYECHHBIX (PU3NYECKUX SBICHUN B OKpYXkKaroleM
MUpE, B TOM 4nciie PU3ndecKkre IBJICHUS B IPUPOJIE: MPUMEPHI ABUKEHUS C pa3IMUHBIMU
CKOpPOCTSIMH B JKMBOM WM HEXMBOM IPUPOJE, ACHUCTBUE CWIBI TPEHUS B IPUPOJE
U TEXHHUKE, BIMSIHHE aTMOC(EPHOIrO JIaBJICHUS Ha KUBOM OpraHU3M, IJIaBaHUE PbIO,
phIYard B Tele YeNOBEKa, MPU ATOM MEPEBOJUTH MPAKTUYECKYIO 33/7ady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (U3HUECKUX SBJICHU;

OMKCHIBATh M3YYCHHBbIE CBOMCTBA Tel U (U3MYECKUE SIBJICHUS, HCIOJIb3Ys
¢busznueckrue BeTU4MUHBI (Macca, 00beM, TUIOTHOCTh BEIECTBA, BPEMsI, MMyTh, CKOPOCTb,
CpeIHssl CKOPOCTh, CHJIa YIPYIOCTH, CHJIAa TSDKECTH, BEC Tella, CUJIa TPEHUs, AaBJICHUE
(TBepmoro Tena, KHIKOCTH, Tas3a), BBITAIKUBAIONIAS CHJIa, MeXaHWdeckas paboTa,
MOIIHOCTh, TUIEYO CHJIBI, MOMEHT CHJbl, KOI(D()HUIMEHT TMONEe3HOr0 MAEUCTBUS
MEXaHU3MOB, KMHETHYECKas W IMOTEHIMAJIbHAsl 3HEPTUs), MPU OMNHCAHUU MPABUIBHO
TPaKTOBAaTh (PU3MUECKUN CMBICI UCTIOIB3YEMBIX BETUYNH, UX 0003HAYCHUS U €IUHUIIBI
(¢u3NYEeCKUX BEJIMYHMH, HAXOAUTh (POPMYJbI, CBS3BIBAIOLIUE JAaHHYIO (PU3UUECKYIO
BEJIMYMHY C JPYIMMHM BEJIMYMHAMH, CTPOUTh IpaUKU H3Y4YEHHBIX 3aBUCUMOCTEU
(hbU3MYECKUX BEITUYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBJICHMSI U IPOLIECCHI, MUCIOJB3YS
MpaBWia CIOKEHUs CUJl (BIOJIb OJHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackais, 3akoH
Apxumena, mpaBuIo paBHOBECHs pbluara (0J10Ka), «3070TO€ MPABUIIO» MEXaHUKU, 3aKOH
COXPAaHEHHUsI MEXaHMYECKOH SHEpPIruu, IMpU 3TOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHa W 3alUCBIBATh €0 MAaTEMATHUECKOE BBIPAKCHHUE;

OOBSACHATh (PU3UUECKHE SIBJICHUS, IMPOLECCHl U CBOMCTBA Tel, B TOM YHUCIE
M B KOHTEKCTC CHUTyalluii MPAKTUKO-OPMEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYNHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE W3 1-2 JOTWYECKMX IIIaroB
C UCIIOIb30BaHNEM 1-2 N3ydeHHBIX CBOMCTBA (DU3NYECKUX SABJICHUN, (PU3MUECKUX 3aKOHA
WA 3aKOHOMEPHOCTH;

peliath pacueTHble 3aJayd B 1—2 JeHCTBUS, HCNOIB3Ys 3aKOHBI U (POPMYJIBL,
CBSI3BIBAIOIINE (PU3NUECCKUE BEIMYMHBI: HA OCHOBE aHAIHM3a YCJIOBHUS 33]a4H 3alHACHIBAThH
KpaTKOE YCIIOBUE, MOJACTaBIATh (PU3NYECKUE BEIUYMHBI B (POPMYJIBI M MPOBOIUTH
pacueThl, HAXOIUTh CIIPaBOYHbIE JaHHbIE, HEOOXOIUMBIE JIJISl PELLICHUS 3a/1a4, OLIEHUBATh
PEaTMCTUYHOCTD MOTYYEHHON (PU3NUECKON BETUYUHBI;

pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOYKHO PEIIUTh MPHU MOMOLIN (PU3NIECKUX
METOJIOB, B ONHUCAaHUM HCCJIENOBAaHUS BBIICIATH IPOBEPSEMOE MPEANOIOKEHHUE
(rumoTesy), pa3nuyaTh U HHTEPIPETUPOBATH MOTYICHHBIN Pe3yabTaT, HAaXOAUTh OITHOKH
B XOJI€ OIBITA, IPOBOJUTH BBIBOJIBI [10 €0 PE3YJIbTaTaM;

MPOBOAMUTH OMNBITHI MO HAOMIOACHUIO (U3NYECKUX SBICHUM WU (DU3HUECKUX
CBOMCTB Ten: (OpMYyIUpOBATh IMPOBEPSEMBbIE MPEANOIOKEHHS, COOMpPATh YCTAaHOBKY
U3 TPEUIOKEHHOTO OO0OpYJOBaHUS, 3alMMCHIBATH XOJ OMbITa U (OPMYIUPOBATH
BBIBO/JIBI;
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BBITIOJHATh TMPSIMbIE HW3MEPEHUs] PACCTOSIHUS, BPEMEHH, MAacChl Tena, oObema,
CWIBI M TEMIIEpaTypbl C MCIOJIb30BAHUEM AHAJIOTOBBIX M LU(POBBIX HPUOOPOB,
3alKChIBaTh IOKa3aHHUA NPUOOPOB C YUYETOM 3aJaHHOW aOCOJIIOTHOM IOTIPEHIHOCTH
U3MEPECHN;

IPOBOJIUTH MCCIIEA0BAHNE 3aBUCUMOCTU OAHON (PU3NUECKON BEIIMYMHBI OT JPYTroi
C MCMOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTHU ITyTH PABHOMEPHO JIBH>KYLIETOCS
Teaa OT BPEMEHHM JBW)KEHHS Te€Ja, CUJIbl TPEHUS CKOJIBXEHHUS OT Beca Teja, KauecTBa
0o0pa0OTKM TIOBEPXHOCTEH TEN M HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLAAH
CONPUKOCHOBEHHSI TEJ, CHJIbl YIPYTOCTU OT YAJWUHEHUS MPY>KUHbBI, BBITAJIKUBAIOLIEH
CWIbl OT O00bEMa MOIPY)KEHHOM dYacTh Teda M OT IUIOTHOCTH JKHMJKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT ITyOMHBI, HA KOTOPYIO OTPYKEHO TENO0, YCIOBHMA
IJIaBaHUA TeJl, YCIOBUW PAaBHOBECHsS pblyara U OJOKOB, YHYaCTBOBATh B IUIAHHMPOBAHUU
y4eOHOro HCCIIEAOBaHUS, COOMpPATh YCTAHOBKY M BBIIOJHATH H3MEPEHUS, CIeIys
MPEAJIOKEHHOMY  IUIaHy, (UKCHpPOBATh pPE3yJbTaThl IMOJIYYEHHOM 3aBHCHMOCTHU
(¢u3nyeCKrX BEIUYMH B BUAE NPEIOKEHHBIX Ta0IMI] U TpauKOB, IPOBOJUTH BHIBOIbI
10 pe3yJbTaTaM UCCIIEI0BAHNS;

MIPOBOJIUTh KOCBEHHBbIE M3MEPEHUs (PU3MUYECKUX BEIMYMH (IJIOTHOCTH BEIIECTBA
KUIAKOCTH W TBEPAOTO Teja, CUia TPEHUS CKOJBXEHUSA, [aBJICHUE BO3/1yXa,
BBITAJIKMBAIOIIAs CUJIa, AEHCTBYIONIAs Ha IOTPYKEHHOE B )KUIKOCTb TENO, KO3(PPUIUEHT
IIOJIE3HOTO JIEUCTBUS NPOCTBIX MEXAHU3MOB), CIEAyS NPENIOKEHHOW WHCTPYKLUU:
IIPU BBINIOJHEHUH U3MEPEHUI coOUpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIIATH
3HAYEHHE UCKOMOI BEJIMYHHBI;

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

MMETh MPEJCTaBIECHUE O MPUHIUIAX JACHCTBUS NPUOOPOB M TEXHUYECKHX
YCTPOMCTB: BECHI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIIMECS COCYIbl, 0apPOMETp, phlyar,
MO/IBM>KHBIA M HEMOABM)KHBIN OJIOK, HAKJIIOHHAS MJIOCKOCTH;

XapaKTepU30BaTh MPHUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C MCHOJB30BAHMEM MX ONUCAaHUA (B TOM YHUCJE: NOAIIMITHUKH, YCTPOUCTBO
BOJIONIPOBO/IA, THUAPABIMYECKUIN Ipecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCIMOJb3ysl 3HAHUS O CBOWCTBAX (PU3MYECKUX SIBJICHUN U HEOOXOJIUMBbIE
¢bu3nyecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH MpPUMEPHl (HAXOAUTh HMHPOPMALUIO O TMpPUMEpPax) MNPAKTHUUYECKOro
UCIOJIb30BaHUsl (PU3MYECKMX 3HAHUM B MOBCEAHEBHOM MKU3HU [UIsl OOecHedeHus
0e30macHOCTH Mpu OOpalleHUH C NpubopaMM M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUS 3JJ0POBbS M COOJIIOICHUSI HOPM YKOJIOTMYECKOTO MOBEJIEHUS B OKpYKarouei
cpene;

OCYIIECTBIISITh OTOOP HMCTOYHUKOB MH(popMmanuu B MHTepHETE B COOTBETCTBUU
C 3a/1aHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIINUXCS 3HAHUH U ITyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIIETATH MHPOPMAIUIO, KOTOPasl SIBISIETCS MPOTUBOPEUNBOM
WJIA MOKET OBITh HEIOCTOBEPHON;
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WCIIONIb30BaTh MPU  BBINOJIHEHWH YYEOHBIX 3aJaHUi HAYYHO-TIOMYJSPHYIO
auTepaTypy (PU3MUECKOrO COAEp)KaHUs, CIpaBOYHBIE MaTepuajbl, PECypChl CETU
WuTepHer, BiIajeTb NpUEMaMHd KOHCIIEKTHUPOBAaHUS  TEKCTa, IpeoOpa3oBaHUs
nH(OpMAITUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

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

IPY BBINOJIHEHUN YUYE€OHBIX IPOEKTOB U UCCIIEI0OBAaHUI pacipeesiTh 00s3aHHOCTH
B IPYIINE B COOTBETCTBUU C TIOCTABICHHBIMH 3a7[auaMH, CJICAUTD 32 BHIIIOJIHEHUEM TIJIaHa
JCHCTBHM, OLICHWBATh COOCTBEHHBIM BKJIAJ B JACSITENBLHOCTb TPYIIHI, BBHICTPAaWBAThH
KOMMYHHMKATUBHOE B3aUMOJICICTBHE, yUNTHIBAsi MHEHUE OKPYKAIOIIHX.

[IpenMeTHble pe3yabTaThl OCBOCHUSI MPOrpaMMbl MO (U3MKE K KOHILY OOy4eHUs
B 8 Kiacce:
[IpeameTHbie  pe3yiabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpa)KaTh
c(hOpPMHUPOBAHHOCTD Yy 00YUAIOIIUXCS YMEHUI:
MCIIOJIB30BaTh MOHATHSI: MAacca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABMYKEHHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUS BEILIECTBA, KPUCTAJUIMUYECKUE U aMOp(HBIE Tela,
HACBIIIEHHBIN U HEHACHIIIEHHBIN Nap, BJIaKHOCTh BO3/lyXa, TEMIIEpaTypa, BHyTPEHHSSA
DHEPrusi, TEIUIOBOM JIBUTATENb, AJIEMEHTAPHBIN SJIEKTPUUYECKUM 3apsl, DJICKTPUIECKOE
10JI€, MPOBOJHUKH U IUDJICKTPUKHU, TIOCTOSTHHBIN AJIEKTPUYECKUI TOK, MATHUTHOE MOJIE;
pasnuyaTh sIBJICHUS (TETIOBOE paCIIMPEHUE U CKaTHe, TeIlonepeaada, TeraoBoe
paBHOBECHE, CMauMBaHUE, KalMWUISIPHBIC SIBJICHUS, HCIApEHUe, KOHJACHCcAIus,
IJIaBJICHUE, KpUCTAJUTN3aLUs (oTBepaeBaHME), KHUIICHUE, TerJIoneperaya
(TemI0MPOBOHOCTh, KOHBEKIIUS, WU3JYyUYEHHE), DJICKTPU3ALMS TeEJ, B3aUMOJEHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBHE
MarHuTOB, JAEHCTBHE MArHUTHOTO MOJII HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs
WHIYKIMSA) TI0 ONUCAaHWIO MX XapaKTepHbIX CBOMCTB W HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NUYECKOE SIBICHUC;
pacrio3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MUECKUX SIBJICHUM B OKpPYXKarOIIEeM
MHUpE, B TOM 4HCIe (U3NUECKHE SIBJICHUS B TPUPOJIC: MOBEPXHOCTHOE HATSKEHUE
U KanWUISPHBIE SIBJICHUS B NPUPOJE, KPUCTALIBI B mpupoie, uizinydeHue ComHua,
3aMep3aHue BOJOEMOB, MOpPCKHE OpHu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHEra,
AIEKTPUYECKUE SBIICHUS B aTMOC(heEpe, MIEKTPUUECTBO KUBBIX OPraHU3MOB, MAaTHUTHOE
noJie 3eMiu, Apeid MmoarocoB, POJIb MATHUTHOTO MOJS JUIsl KU3HU Ha 3emiie, MOJSPHOe
CUSIHUE, TpPU OSTOM TMEPEBOJAUTHh NPAKTUYECKYIO 3a7adyy B Y4eOHYIO, BBIICIATh
CYIIIECTBEHHBIC CBOMCTBA (TIPU3HAKH) (PHU3UUECKUX SBICHUMN;
OMHCHIBATh W3YYCHHBIC CBOWCTBA Tel W (DU3WYECKUE SIBICHHS, WCIOJb3YS
¢du3nUeckue BEIMYMUHBI (TeMIeparypa, BHYTPEHHSIS SHEPIHsi, KOJUYECTBO TEILIOTHI,
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yaenbHas TEIUIOEMKOCTh BEIIECTBA, YJEJbHAas TEIJIoTa IJIaBJICHUs, YAelbHas TerjoTa
napooOpa3oBaHus, yJieJdbHas TEIJIOTa CrOpaHMs TOIUTMBA, KOA(PPUIMEHT MOJIE3HOTO
JEUCTBUSA TEIUIOBOM MAalIWHBI, OTHOCUTENIbHASI BIAXXHOCTh BO3/yXa, AJIEKTPUUYECKUI
3apsif, cujia TOKa, JJIEKTPUUECKOe HaNpsXKEHUE, COMPOTHUBIICHUE MTPOBOIHIKA, YIEIbHOE
COMPOTHUBJICHUE BEIIECTBA, pa00OTa U MOUTHOCTH AJIEKTPUUYECKOTO TOKA), IPU OMUCAHUU
MPaBUJIBHO TPAaKTOBaTh (DM3MUECKUN CMBICI HCIOJB3YEMBIX BEIMUYWH, OOO3HAYCHUS
U eAUHMUIBI (U3MYECKUX BEIMYMH, HAXOAUTh (POPMYJBI, CBA3BIBAIOIIME JaHHYIO
(U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH TpaQUKU HU3YUEHHBIX
3aBHCHUMOCTEH (PU3NUECKUX BEITUYNH;

XapaKTepUu30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHUS U MPOLIECCHI, UCIIONb3Ys
OCHOBHBIC TIOJIOKEHHSI MOJICKYISIPHO-KMHETUYECKONH TEOPHUH CTPOCHHUS BEIIEeCTBa,
MPUHIIMII CYTIEPTIO3UIINHU TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHS 3apsia,

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

OOBACHATH (pU3MUECKHE MPOLECCHl U CBOMCTBA TEJl, B TOM YMUCJIE U B KOHTEKCTE
CUTyallud ~ NPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  NPUYUHHO-
CIICZICTBEHHBIE  CBSI3M, CTPOUTH OOBSACHEHHME W3 1-2  JIOTWUYECKMX  IIIaroB
C HCIIOJIb30BAaHUEM 1-2 M3y4yeHHBIX CBOWCTBA (U3NYECKUX SIBICHUN, (U3NUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemarh pacueTHble 3ajayu B 2—3 ACUCTBUS, WCIONB3YS 3aKOHBI U (OPMYIIbI,
CBsI3bIBAIOIME (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 33/]a4uM 3alHUChIBATh
KpaTKOE YCJIOBME, BBISBIATH HEAOCTATOK JAHHBIX JUIsl peUIeHMs 3aJadud, BbIOUpaTh
3aKOHBI U (DOPMYITBI, HEOOXOAMMBIE JIJISl €€ PEIICHNs, POBOIUTH PACUEThl M CPAaBHUBATH
MOJIy4YE€HHOE 3HauUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JaHHBIMU;

pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXXHO PEIIUTh MPU MOMOIUIN (PHU3UIECKUX
METOJIOB,  WCIIOJIb3Ysl ~ ONHCAaHWE  MCCIEAOBAaHHWSA,  BBIICHATH  [POBEPSEMOE
NPENIOJIOKEHNE, OLEHUBATh MPAaBUIBHOCTh NOPSAAKAa MPOBEACHUS HCCIEIOBaHMUS,
MPOBOANTDH BHIBOJIBI;

MPOBOJIUTH OMBITHI MO HAOMIONEHNUIO (U3UYECKUX SIBICHUNA WM (PU3HMUECKHUX
CBOMCTB TeJ (KamWUISIPHBIC SBJICHUS, 3aBUCUMOCTh JABJICHHSI BO3/IyXa OT ero o0nema,
TEMIIEPATypbl, CKOPOCTH TMPOIIeCcCa OCTHIBAHUS M HATPEBaHUs MPHU U3ITyUYEHUU OT LIBETa
u3nyyarouieil  (moryomaromei)  MOBEpXHOCTH,  CKOPOCTh  HCHApEHHs  BOJBI
OT TeMmmepaTyphl KHUAKOCTH M IUIOHMAAM €€ TOBEPXHOCTH, DIEKTPU3AIUs Tel
U B3aMMOJICHCTBHE JEKTPUUECKUX 3apsA0B, B3aUMOJICHCTBUE MOCTOSTHHBIX MAarHuTOB,
BU3YaIH3aI[isl MarHUTHBIX TIOJIEH MOCTOSIHHBIX MarHUTOB, JCWCTBUS MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOWCTBA DJEKTPOMArHWTa, CBOWCTBA DJICKTPOIABUTATEIS
MOCTOSIHHOTO TOKa): (OpPMYyIUpPOBaTh MPOBEpPsAEMbIE MPEANONOKEHUsA, COOUpaTh
YCTAaHOBKY U3 MIPEAJIOKEHHOT0 000PYI0BaHUs, OMMCHIBATH XO/1 ONbITa U (POPMYIUPOBATH
BBIBO/IBL;

BBINIOJIHATDh TPSMbIE HW3MEPEHUS TEeMIepaTypbl, OTHOCUTEIbHOW BIIAXKHOCTH
BO3/lyXa, CHJIbI TOKa, HaNpsDKEHHs C MCIOJb30BAHHEM aHAJIOTOBBIX MNPHUOOPOB
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U JTaTYMKOB (PU3MUECKUX BEJIMYHH, CPABHHUBATH PE3yJIbTaThl M3MEPEHUN C YYETOM
3aJlaHHOM a0COJIOTHOM MOTPENIHOCTH;

IPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OAHOM (hM3UUECKON BETUUYHHBI OT JIPYTOi
C UCIOJIb30BAaHUEM MPSAMBIX HU3MEPEHHM (3aBUCHUMOCTH CONPOTUBIICHUS MPOBOJHUKA
OT €ro JJIMHBI, [JIOIIA/IA TONEPEYHOI0 CEYEHUS U YACIBHOIO COITPOTHUBIICHHS BEIIECTBA
IPOBOJIHUKA, CHJIBI TOKA, UAYIIEro Yepe3 MPOBOJIHUK, OT HAIPSIKEHUSI Ha MIPOBOJIHUKE,
HCCJIEIOBAHUE MOCIEAOBATEIbBHOIO W MapajuIe]IbHOTO COEIWHEHHH MPOBOJIHHUKOB):
IUTAHUPOBATh KCCIIEOBAaHUE, COOUPATh YCTAHOBKY M BBIMIOJHITH U3MEPEHUS, CIEIYs
NPEIJIOKEHHOMY IIJI1aHy, (PMKCUPOBATh PE3yJIbTAThl MOTYYEHHON 3aBUCMMOCTH B BUJIE
TabJIUIl U TpauKOB, MPOBOIUTH BHIBOJBI MO PE3YJIbTaTaM HCCIICIOBAHNUS;

MIPOBOJIUTH KOCBEHHbIE U3MEPEHUs (DU3UUECKUX BEJINYUH (YIEIbHAs TEMIOEMKOCTh
BELIECTBA, CONPOTUBIIEHUE NMPOBOJHUKA, pad0Ta U MOIIHOCTb AJIEKTPUUYECKOTO TOKA):
IJIAaHUPOBATh U3MEPEHHUs, COOUpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY, CIIEIys
NPEJIOKEHHON HHCTPYKIUU, U BBIYUCIIATh 3HAUEHUE BEJTUUHHBI;

coON0IaTh MpaBWIa TEXHUKU OE€30MaCHOCTH IMpu padore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh NPUHIUIBI JACUCTBUS H3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C UCIIOJIb30BAHUEM UX OMHCAHUS (B TOM YHCIIE: CUCTEMA OTOIUICHHS JOMOB,
TUTPOMETp, TMapoBasi TypOMHA, aMIEpMETpP, BOJBTMETP, CUYETUYHMK AIICKTPHUECKOU
SHEPruM, DIJIEKTPOOCBETUTENIbHbIE NPUOOpBI, HarpeBaTelIbHbIE 3JIEKTPONPUOOPHI
(mpuMepsbl), SJIEKTPUYECKHE MPEAOXPAHUTENHN, SJIEKTPOMArHUT, JJIEKTPOABUTATEIb
MOCTOSSHHOTO ~ TOKa), MCHOJb3ysl 3HAHMS O CBOMCTBaX (PU3MYECKUX SIBICHUN
1 HE0O0XO0IUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOWCTBA M HM3MEPUTEIbHBIE MPUOOPHI
[0 CXeMaM U CXeMAaTUYHBIM PUCYHKaM (3KUJKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETp, JBUraTelb BHYTPEHHETO CrOpaHus, 3JEKTPOCKOIN, PEOCTaT), COCTABISTH
CXEMbI AJIEKTPUYECKHUX LIENel C MOCIENOBATEeIbHBIM U MapajyieIbHbIM COEIUHEHUEM
AJIEMEHTOB, pa3iinyasi yCJIOBHbIE 0003HAUEHUS DJIIEMEHTOB AJIEKTPUUYECKUX LIeTEei;

NPUBOIUTH MpUMEPbl (HAXOAUTh WHGOPMAIUIO O TMpUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHUsl (PU3UUECKMX 3HAHUM B MOBCEAHEBHOM MKU3HU [UIsl OOecHedeHus
0e3omacHOCTH Mpu OOpalleHUH C NpudopaMM U TEXHUYECKUMHU YCTPOMCTBAMH,
COXPAHEHUS 3J0POBbsI U COOJIIOICHUS] HOPM 3KOJIOTHYECKOTO TIOBEJICHUS B OKpY KaroIIen
cpene;

OCYIIECTBIISAITh TMOUCK HHPOpMaIK (uznueckoro coaepxanus B HHTepHere,
Ha OCHOBE HMEIOLIUXCS 3HAHUW M MyTeM CPAaBHEHUS OIMOJHUTEIbHBIX HMCTOYHUKOB
BBIJICNISIT HMH(OpMAIMIO, KOTOpasl SABJISETCS MPOTUBOPEUYMBON WM MOMXKET OBIThH
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPU BBINOJHEHUM Y4YEOHBIX 3aJaHUN  HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3HUECKOrO COJEpXKaHUs, CIPaBOYHBIE MaTepuajbl, PECYpChl CETH
WNuTepHeT, BlageTh MNpUEMaMH KOHCIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHuUs
nH(}OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO;
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CO3/1aBaTh COOCTBEHHBIC MHCbMEHHBIE M KPATKHE YCTHBIE COOOIIEHHUs, 00001as
MHPOPMAILIMIO U3 HECKOJBKUX HCTOYHHKOB, B TOM YHUCJIE MYyOJIWYHO HPEICTABIATH
pe3ynbTaThl MMPOEKTHOM WM HCCIEA0BATEIBCKOW NEATEIBbHOCTH, IPU 3TOM IPaMOTHO
WCIIONIb30BaTh W3YYCHHBIM MOHATHIHBIA amnmapaT Kypca (GU3HKH, COMPOBOXKIATH
BBICTYIIJICHUE IIPE3CHTALNECH;

IIpU BBINIOJIHEHUU y4YEOHBIX MPOEKTOB M HCCIEAOBAHUN (PU3MUECKHX MPOIECCOB
pacupenensiaTb 00S3aHHOCTU B I'PyNIE B COOTBETCTBUU C IOCTABJIECHHBIMHM 33Jla4aMH,
CIICIUTHh 3a BBINOJHEHUEM IIJaHA JEHWCTBUM W KOPPEKTUPOBATh €ro, OLICHHUBATH
COOCTBEHHBI BKJaJ B JACSATENBHOCTb TPYIIIbI, BBICTpAMBaTh KOMMYHHUKATHUBHOE
B3aUMOJENCTBHE, IPOSBIISASA TOTOBHOCTh pa3peliaTb KOH(DIUKTHI.

[IpeameTHbIE pe3ynbTaThl OCBOCHUSI MPOTPaMMBbI MO (HU3MKE K KOHILY OO0y4YeHUs
B 9 Kiacce:

[IpeameTHbie  pe3yabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpa)KaTh
c(hOpPMHUPOBAHHOCTD Yy 00YUAIOIINXCS YMCHHI:

UCIIOJIb30BaTh TOHATHS: CHUCTEMa OTCYeTa, MaTepuaibHash TOYKa, TPACKTOPHS,
OTHOCHUTEIHLHOCTh MEXaHWYECKOTO IBIIKEHUA, AedopManus (ympyras, IIacTHIecKas),
TpPEHUE, IIEHTPOCTPEMUTEIHLHOE YCKOPEHHE, HEBECOMOCTD U ITEPETPY3KH, IIEHTP TAKECTH,
aOCOJIIOTHO TBEPJIOE TEJIO, IIEHTP TSAMKECTH TBEPJOIO Teja, paBHOBECHE, MEXAaHHUUECKUE
KoJicOaHWsI W BOJHBI, 3BYK, MH(QPa3BYK W YIbTPa3BYK, JJICKTPOMATrHUTHBIC BOJIHBI,
IIKajga AJIEKTPOMATHUTHBIX BOJH, CBET, OJIM30PYKOCTh MU JaJbHO30PKOCTh, CIEKTPHI
UCITyCKaHUsSI W TIOTJIONIEeHUs, aibda-, 6era- U raMma-u3inydeHusi, U30TOIbI, sIepHas
DHEPTEeTHKA,;

pasznuyaTh SBJICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEWHOE JIBKEHUE,
PaBHOYCKOPEHHOE TIPSIMOJIMHEWHOE JABWKEHUE, CBOOOAHOE TAJIeHUE TEJ, PABHOMEPHOE
JBKEHUE TI0O OKPYXKHOCTH, B3aUMOJCHCTBHME Tell, pPEaKTUBHOE JIBI)KCHHUE,
KoJiebaTebHOe NIBIDKCHHME (3aTyXarollre W BBIHYXICHHBbIC KOjeOaHUs), pE30HaHC,
BOJTHOBOE JBHKCHHUE, OTPAKCHHE 3BYKa, MPSIMOJIMHEHHOE PacpoCTpaHEHHUE, OTPAKCHUE
Y MPEJIOMJICHUE CBETA, TTOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, PA3JIOKEHUE OEJI0T0 CBEeTa
B CHEKTP M CJIOXKEHHE CICKTPAIbHBIX IIBETOB, JHWCICPCHUS CBETa, CCTCCTBCHHAS
PaIMOaKTUBHOCTh, BOBHUKHOBEHHUE JTUHEHYATOTO CIIEKTPA M3 TYYEHHS) 110 OIMMMCAHHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, IEMOHCTPHUPYIONIUX JaHHOE (HU3UUECKOE
SIBJICHUE;

pacno3HaBaTh MPOSBICHUE NU3YYCHHBIX (PU3NUECKUX SIBJICHUI B OKPYKAIOIIIEM MUPE
(B TOM uncne puzudeckre SBICHUS B MIPUPOJIC: MPUIUBBLI U OTJIMBBI, IBIKCHHUE TIIIAHET
CoTHEYHO! CHCTEMBI, pEaKTUBHOE JIBI)KCHUE JKMBBIX OPTaHMU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3E€MIICTPSICEHUE, CEWCMHUYECKHE BOJHBI, I[yHaMH, 53XO, I[BETa T,
ONTUYECKHE  SIBJICHUS B  MPUPOJE, OUOJOTMYECKOe  JIEUCTBHE  BUAMMOTIO,
yIbTPa(PHOIETOBOTO W PEHTIEHOBCKOTO W3IYYCHUH, €CTECTBEHHBIM PaTuOAKTHUBHBIN
($hoH, KOCMUYECKHUE JTydd, PAAHOAKTHBHOE U3JIyYCHHUE PUPOTHBIX MUHEPAJIOB, ACHCTBUE
PaAMOAKTUBHBIX M3JIy4YE€HUW HA OpraHM3M 4YeJoBeKa), MpU HTOM IEPEBOJUTH
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MPAKTUYECKYIO0 3a/ady B Y4eOHYIO, BBIJICISATH CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKH)
(bu3HYeCcKUX SIBICHHUI;

ONMKCHIBATh HU3YYCHHBbIE CBOMCTBA Tel U (PU3MYECKUE SBICHUS, HCIOIb3YS
¢du3nUecKue BEIMYUHBI (CpeAHss 1 MTHOBEHHAs CKOPOCTh Tejla MPU HEPaBHOMEPHOM
JBIDKEHUHU, YCKOPEHHE, MEepPEMEIICHNE, MyTh, YIJIOBas CKOPOCTh, CHja TPEHHS, CHja
yIPYTOCTH, CUJa TSHKECTH, YCKOPEHUE CBOOOIHOTO MajIeHUs], BEC TeJla, UMITYJIbC TeJa,
UMITYJIBC CHJIBI, MEXaHWYeCKas paboTa W MOIIHOCTh, MOTCHIUANbHAS DHEPTUS Tela,
MOJHATOTO HAaJl MOBEPXHOCTHIO 3€MIJIM, MOTEHIMATIbHAs AHEPTUs CKATOM MPY>KUHBI,
KUHETUYECKasi YHEPTUs, MOJTHAsT MEXaHU4eCKasl SHEPIusl, IEPUOJ] U YacToTa KoJieOaHuH,
JUTMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, ITOKA3aTellb
MIPEJIOMJICHUSI CPEJibl), MPU OMHMCAHUM TPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI
HCITOJIB3YEMBIX BEIIMYWH, 0003HAYCHUS W CIAMHHIBI (PH3NYECKUX BEIWYMH, HAXOIUTh
(GOpMYJIBI, CBS3BIBAIONINE JMAHHYIO (U3MYECKYIO BEIMYWHY C JAPYTHUMH BEIUYMHAMH,
CTPOUTH IpaUKN U3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTEpHU30BaTh CBOWCTBA TeJ, (PU3WUYECKHUE SBIICHUS W TIPOIECCHI, MUCIOJIB3YS
3aKOH COXPAHEHMS PHEPrUH, 3aKOH BCEMHPHOI'O TATOTECHUSI, MPUHIIUI CYNEPIIO3UIINH
CWJ, TPHUHIMI OTHOocUTeNbHOCTH [ammies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS
HUMITYJIbCa, 3aKOHBI OTPKCHUS U TIPEIIOMIICHUS CBETA, 3aKOHBI COXPAHCHUS 3aps0BOTO
M MaccoBOTO YHCENl MpH SACPHBIX peaklusX, Mpu 3ToM (HOPMYIUPOBATh 3aKOH
Y 3alACHIBATh €T0 MAaTEMaTHYECKOE BBIPAKCHUE;

OOBACHATH (PU3MYECKHE TIPOLIECCHl U CBOMCTBA TEJ, B TOM YUCJIE WU B KOHTEKCTE
CUTyallMii  TPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBISBIATH  MPUUYHUHHO-
CICICTBCHHBIC CBS3M, CTPOWTh OOBICHEHWE W3 2—3 JIOTHYECKHUX  IIaroB
C HCIIOJIb30BaHWEM 2—3 H3YYEHHBIX CBOMCTBA (PU3UYECKHUX SBJICHHUM, (PU3MUECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemiath pacueTHbe 3a7aud (ONMHUpAIOIIUMEcs Ha CUCTeMy U3 2—3 ypaBHEHHUM),
UCIIONIb3Ysl 3aKOHBI M (OPMYJIbI, CBS3bIBAIONIME (DU3UYECKHME BEITUYMHBI: Ha OCHOBE
aHaIM3a yCIIOBUS 3a7a4M 3aIMChIBATh KPATKOE YCIIOBHE, BBIABIATH HEIOCTAIONINE WU
M30BITOYHBIE JJaHHBIC, BHIOMPATHh 3aKOHBI M (HOPMYJIbI, HEOOXOAUMBIC IJIS PEIICHUS,
MIPOBOJIUTH PACUCTHI U OIICHUBATH PEATUCTUYHOCTD MOTYICHHOTO 3HAYCHUS (PU3HICCKOU
BCJTUYHHEI;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEHIUTh TPH MOMOIIM (PU3HUECKHUX
METO/JOB,  HWCIIOJB3yS  OMHCAaHWUE  MCCICNOBAaHUS,  BBIACIATH  MPOBEPSEMOE
MIPEANOJIOKEHNEe, OIICHUBATh MPAaBUJIBLHOCTh TOPSAKAa MPOBEACHUS HCCIEIOBAHUA,
MIPOBOJIUTH BBIBOJIbI, HHTEPIPETUPOBATH PE3yIbTAThl HAOIIOICHUI 1 OTIBITOB;

IIPOBOJUTEL ONBITHI MO HAOTIOMCHUIO (U3UYECKUX SBICHUH WM (PU3HUSCKHUX
CBOMCTB Ten (M3ydeHHEe BTOPOTO 3aKkoHa HpIOTOHA, 3aKOHA COXpaHEHUS SHEPIHH,
3aBUCUMOCTH TIepHoJia KoeOaHu MPY>KUHHOTO MAaITHUKA OT MACChl TPy3a U )KECTKOCTH
MPY>KWHBI M HE3aBUCHUMOCTH OT AaMIUIUTYABl MajbIX KOJCOAaHWM, MPSIMOIHMHEHHOE
pacnpoCTpaHEHHE CBETa, PA3I0KEHHE OENoro CBETa B CIEKTP, M3yYEHUE CBOWCTB
M300paKeHUs B TJIOCKOM 3€pKajie U CBOWCTB M300pa)K€HUsl MpeaMeTa B cOOMparoniei
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JMH3e, HAOMI0IeHUE CIUTOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3IYUYEHHS): CAMOCTOSITETLHO
coOupaTh YCTaHOBKY M3 M30BITOYHOrO Habopa 00OpYyIOBaHMs, OMUCHIBATH XOJ OMBITA
U €T0 pe3ynbTaThl, POPMYIHUPOBATH BHIBOJIBL;

IIPOBOJIUTH TIPU HEOOXOTUMOCTH CEPUIO MPSMBIX U3MEPEHUM, ONPEACIIsisi CpeaHee
3HaYeHHE HU3MepsSeMO BeIMUMHBI ((POKYCHOE paccTOsSHUE coOUparoie JHH3bI),
000CHOBBIBaTh BBHIOOP CIIOC00a U3MEPEHUS (M3MEPUTEIHHOTO TPUOOpPa);

MIPOBONTH UCCIIEIOBAHUE 3aBUCUMOCTEH (PM3NYECKUX BEJIHUUH C UCMOJIb30BAHNEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBH)KEHUU
0e3 HavaJIbHON CKOPOCTH, TIEpHoia KoJIeOaHN MaTeMaTHIeCKOro MasiTHUKA OT JITHHBI
HUTH, 3aBHCHUMOCTH yTIja OTPa)XXCHHs CBETa OT yrjila MajeHUs U YIJia MpeJoMIICHUS
OT yrIJla NMaJieHus): TUIAHUPOBATh UCCIIE0BAHUE, CAMOCTOSITENIbHO COOMPATh YCTAaHOBKY,
¢buKkcUpoBaTh PE3yNbTATHl MOTYYCHHONH 3aBUCHUMOCTH (PH3UYECKHX BEIUYMH B BHJE
TabsuIl ¥ TpauKOB, MPOBOIUTH BHIBOJBI IO PE3YJIbTaTaM HCCIIEIOBAHNUS;

IPOBOJNUTh KOCBEHHbIE H3MEpEHHUs (U3MUECKUX BEIUYMH (CPEAHssl CKOPOCTh
¥ YCKOpEHHE Tejia MPU PaBHOYCKOPEHHOM JIBIYKEHUH, YCKOPEHHE CBOOOTHOTO MaeHHS,
KECTKOCTb NPYXHUHBI, KO3(PPUIMEHT TpPEeHUs CKOJIBKEHUs, MeXaHuueckas paboTa
U MOIIHOCTh, 4YacToTa W TMEpHoJ KoJeOaHWH MAaTeMaTH4eCKOoro M MpPYKHUHHOIO
MasITHUKOB, ONITHYECKasl CHJIa COOMPArOIIeH IMH3bI, PaTHOAKTUBHBINA (OH): TIIAHUPOBATH
U3MEpEeHHs, coOMUpaTh SKCIEPUMEHTAJIBHYIO YCTAHOBKY M BBINOJHATH H3MEPEHUS,
cleys IPEAIOKEHHON HHCTPYKITNH, BBIYUCIISATH 3HAUYCHUE BETMYMHBI M aHATTU3UPOBAThH
MOJIy4YEHHBIE PE3yJbTaThl C YYETOM 33JJaHHOW MOTPEIIHOCTH U3MEPEHUH;

coON0IaTh MpaBWIa TEXHUKM OE€30MAaCHOCTU MpU paboTe ¢ JadOpaTOPHBIM
000opyI0BaHUEM;

pa3ianyaTh OCHOBHBIE MPU3HAKU M3YyYEHHBIX (DU3MUECKUX MOJENCH: MaTepranbHas
TOYKa, aOCOJIIOTHO TBEPJOE TEJIO, TOUEYHBIH HCTOYHHUK CBETa, JIyd, TOHKas JIMH3a,
TUTaHEeTapHasi MOZENIb aTOMa, HyKJIOHHAs! MOJIENIb aTOMHOTO SIpa;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS W3YYCHHBIX NMPHUOOPOB M TEXHUYECKUX
YCTPOMCTB C HCHOJB30BAaHMEM HUX OMHCAHHUA (B TOM YHCIE: CHUAOMETp, AATYUKU
MOJIO’KEHUSI, PACCTOSTHUS U YCKOPEHUS, paKeTa, 3X0JI0T, OUKH, IEPUCKOI, (poToanmnapar,
ONTUYECKUE CBETOBOBI, CIIEKTPOCKOM, IO3UMETp, Kamepa BuibcoHa), HCHONB3YS
3HAHUS O CBOMCTBaX (PU3WYECKUX SBIEHUA W HeoOXoawmbie (u3uyecKue
3aKOHOMEPHOCTH;

UCTIONb30BaTh CXEMbl M CXEMaTHYHBIE PUCYHKH M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOLECCOB MPU PEUICHUU
y4eOHO-TIPAKTUYECKUX 3a7[ad, ONTUYECKHUE CXEMBI I TOCTPOSHUS H300pakeHUi
B TUIOCKOM 3€pKajie U COOMpAroIIel JHH3E;

NPUBOIUTH MPUMEPHl (HAXOAUTh WHGOPMALMIO O MpHUMEpax) MNPaKTUYECKOTO
UCTIONB30BaHUS (PU3MUECKMX 3HAHWKM B TOBCEIHEBHON KHU3HU JUIsI OOECTeUeHUs
Oe3omacHOCTH TpH oOOpalieHMH ¢ TOpubopaMu M TEXHHUUYECKHMMH YCTPOMCTBAMH,
COXPaHEHUS 37J0POBbsI U COOJIIOIEHUSI HOPM IKOJIOTUYECKOTO TTOBEICHHUS B OKPYKAIOIICH

cpene;
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OCYIIECTBIIATh MOUCK MHOpMalu B MHTepHETE, caMOCTOSITENbHO (HOPMYyIUpys
MOMCKOBBIA 3ampoc, HAXOIUTh IYTH OINpPEACNCHUsI JOCTOBEPHOCTH MOIYyYECHHOU
uH(pOpPMaIlMK Ha OCHOBE UMEIOIIUXCS 3HAHUN U JOMOJIHUTEIBHBIX UCTOYHUKOB,;

WCIIONIb30BaTh MPU  BBIMOJHEHWH YYEOHBIX 3aJaHUi  HAYYHO-TIOMYJSPHYIO
JUTEepaTypy, CIpaBOUYHbIE MaTepuaibl, pecypchl cetu WHTepHeT, BIaJeTh MpueMamMu
KOHCIIEKTUPOBAHUS TEKCTA, MPeoOpazoBaHusi MHPOPMALIUU U3 OJHON 3HAKOBOI CUCTEMBI
B IpYTy1o;

CO3/1aBaTh COOCTBEHHBIE ITMCBMEHHBIE M YCTHbIE COOOIIEHUS Ha OCHOBE
MHQOPMALIMU U3 HECKOJbKUX HWCTOYHUKOB, MYOJIMYHO NPEACTABIATH PE3yJIbTaThl
MPOEKTHOM MJIM MCCIIEA0BATEIBCKOM ACSITENFHOCTH, P 3TOM IPaMOTHO HCIIOJIb30BATh
W3YYEHHBbII MOHATUHHBIA ammapar H3y4aeMmoro paszaena (U3MKH M COINPOBOXKIATh
BBICTYIJICHHUE MTPE3CHTALINEN C yIETOM OCOOEHHOCTEN ayTMTOPUU 00YHaIOIIUXCS.
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TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
No HanmenoBanue [Tporpammuoe conepkanre |  OCHOBHBIC BUJIBI ICATEIIBHOCTH 00YYaIOIIUXCS
/11 pa3/iesioB U TeEM

y4e0HOTO MpeamMeTa

du3uKa U ee poJib B NO3HAHUM OKPY KAIOI]

€ro Mupa

BeJIMUYUH. PU3HUECKUe
npubopsl. [lorpemnHocts
WU3MEPEHUN
MexayHapoaHasi cucteMa
€IUHULL

1.1 | ®usuka—Hayka ®u3nka — HayKa o npupoe. | BrisiBiaeHue paznuunii Mexay pu3anyecKuMu
O TIPUPOJIE SIBiIeHUS IPUPO/IBI. Y XUMUYECKUMHU MPEBPALICHUSMU.
dusznyeckue SABJICHUS: Pacno3naBanue u kiaccudukanus GuanIecKux
MEXaHUYECKHE, TCIUIOBEIC, SIBIICHUI: MEXaHUYECKHUX, TCIJIOBBIX,
BIEKTPUYECKUE, AJIEKTPUUECKUX, MATHUTHBIX U CBETOBBIX.
MarHHWTHBIC, CBETOBEIE, Habmronenue v onvucanue PuU3NUeCKuX sIBICHUIN
3BYKOBBIE
1.2 | ®dusnyeckue dusnyeckure BEIINYNHEL. Onpenenenre UEeHbI JEICHUS Kb
BEJTMYHMHBI N3mepenune puzndeckux U3MEPUTEIILHOTO MpUoopa.

N3mepenne nTMHEeNHbIX pa3MepOoB TeI

Y IPOMEXKYTKOB BPEMEHH C YUETOM
MOTPEUITHOCTEN.

N3mepenne o6beMa KUIAKOCTH U TBEPAOTO TEaA.
N3Mmepenue TeMiiepatypbl Ipu HOMOITA
KUJKOCTHOTO TEPMOMETpA U JIaTurKa
TEMIIepaTyphI.

BrinonHeHne TBOpUECKUX 3a4aHUM 110 TIOUCKY
CIOCOOOB M3MEPEHHUS HEKOTOPBIX (PU3UIECKUX
XapaKTEepUCTHUK, HAIPUMED, PA3MEPOB MaJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAAICHHBIX
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00BEKTOB, OOJIBIINX PACCTOSIHUH, MaJTBIX
IPOMEXYTKOB BpeMeHU. OOCyKIeHHe
Ipe/IaraéMbIxX crioco0oB

1.3.

EcrecTtBeHHO-
Hay4YHBIM METOA
IIO3HAHUSA

Kak ¢usuka u npyrue
€CTECTBEHHBIC HAYKU
U3Y4aroT IPUPOTY.
EcrecTBeHHO-Hay4YHBIN
METO/I IO3HAHHS:
HaOJIFOJICHNE, TOCTAaHOBKA
Hay4YHOTO BOIpOCa,
BBIJIBUOKCHHE TUIIOTE3,
AKCIIEPUMEHT I10 TIPOBEPKE
TUTIOTE3, O0OBICHCHHC
HAO0JII01aeMOT0 SIBJIICHHS.
Onucanue Gu3NIECKUX
SIBIICHUH C TOMOILIBIO
MoJIeJIei

BrinBmkenne TumnoTes3, 00bICHSIONINX TPOCTHIS
SIBJICHUS, HAITPUMED:

— IIOYEMY OCTaHABIIMBAETCS JBUKYILEECS

10 TOPU30HTAIBHOM MOBEPXHOCTH TEJIO;

— IIOYEMY B XKaPKYIO IOTOAY B CBETJION OACKIE
IPOXJIaIHEN, YeM B TeMHOU. [Ipemioxenune
CIIOCOOOB MPOBEPKH TMIIOTES.

[IpoBeaenue ucciaenoBaHusl Mo MPOBEPKE KaKO-
100 TUTIOTE3BI.

[Toctpoenue npocrenux Mmoaenen GU3nIecKux
SIBJIEHUH (B BUJI€ PUCYHKOB UJI CXEM), HAIIPUMEDP
naJieHue MpeaMeTa; NPSIMOINHEITHOE
pacnpoCTpaHEHUE CBETa

Hroro no pazgeny

HepBOHa‘-IaJILHbIe CBCACHUA

0 CTPOCHUMH BEIlIECTBA

2.1

Crpoenue BelecTBa

1

Ctpoenue BelecTna:
aTOMBI U MOJIEKYJIbI, X
pa3Mepsbl. ONBITHI,
JIOKa3bIBAIOIIIIE
JMCKPETHOE CTPOCHUE
BEIIESCTBA

HaGmroienne u MHTEpIpETaIns OIbITOB,
CBUCTEIHCTBYIOMNX 00 aTOMHO-MOJIEKYIISIPHOM
CTPOCHHH BEIIECTBA: OTBITHI C PACTBOPCHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OreHka pa3MepoB aTOMOB U MOJIEKYIT

C ucrnonb30BanueM (otorpaduit, MOTYICHHBIX
Ha aTOMHOM CHJIOBOM MuKpockone (ACM) —
nabopaTtopHas padota mo teme: «OreHka
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JIMaMeTpa aToMa METOJIOM PSIOB
(c ucrionb3zoBaHueM GoTorpaduii)y».
Omnpenenenne pa3MepoB MajbIX TEN

2.2 | IBmxeHue
1 B3aUMOJICHCTBUE
YaCTHII BEIICCTBA

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

C TEMIEpaTypou.
bpoyHOBCKOE nBUKEHHE,
b dy3us.
B3anmoneiicTBre yacTuiy
BEILECTBA: IPUTSKEHNE

Y OTTAJIKUBAaHUE

Habnronenue n 00bsicHeHue OpOyHOBCKOIO
TBYDKEHUS U siBIIeHus qudy3um.

[IpoBenenne u 00bSICHEHNE OTIBITOB

110 HAOJIIOICHUIO TEIOBOTO PACIIMPEHUS ra30B.
[IpoBenenrie u 00BICHEHUE OTBITOB

110 OOHAPY>KEHUIO CHJI MOJIEKYJISIPHOTO
MPUTSHKEHUS U OTTAJIKUBAHUS

2.3 | ArperaTHbie
COCTOSHUS BEIIECTBA

ArperaTHbl€ COCTOSIHHS
BEIIIECTBA: CTPOCHUE Ta30B,
KUJIKOCTEU U TBEPABIX
(KpUCTaJUIMYECKUX ) TE.
BzanmocBs3p Mmexy
CBOWMCTBAaMU BEILIECTB

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

Onucanue (¢ UCMOIb30BaHUEM MTPOCTHIX
MO/ieJIel) OCHOBHBIX Pa3IMYUid B CTPOEHUU Ia30B,
XKUJKOCTEH U TBEPIBIX TEJ.

OO0BsIcHEHNE MATTOH COKMMAEMOCTH KUIKOCTEH

Y TBEP/IBIX TeJI, OOJIBIION CKUMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHHs (POPMBbI TBEPIBIX TEN
U TEKYYECTH KUIKOCTH.

[IpoBeneHre OnbITOB, TOKA3bIBAIOIINX, YTO

B TBEPJIOM COCTOSIHUM BOJbI YACTHUIIBI HAXOSATCS
B CpEJIHEM Jajbllie APYT OT Apyra (IIOTHOCTh
MEHBIIIE), YEM B KUKOM.

VY craHoBIeHUE B3aUMOCBSI3H MEXKITY
0COOCHHOCTSIMU arperaTHhIX COCTOSTHUM BOBI

Y CYILIECTBOBAHHUEM BOJIHBIX OPTaHU3MOB

(MC — 6uomnorusi, reorpadusi)

Htoro no pazgeny
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JIBMKeHMe M B3aMMOIeMCTBHE TeJl

3.1 | Mexanudeckoe Mexannueckoe ABwKeHue. | McciienoBanue paBHOMEPHOTO ABUKEHUS,
JBUYKECHUE PaBrOMepHOE ONPENIEIICHUE ETO MTPU3HAKOB.
Y HEPAaBHOMEPHOE HaOmnronenue HepaBHOMEPHOTO JIBUKECHUS
neuxeHue. CKopocThb. Y OMPEAEIICHUE €r0 OTINYUN OT pABHOMEPHOTO
CpenHssi CKOpoCTh JBUYKEHUS.
MIpA HEPABHOMEPHOM Onpenenenne CKOpOCTH PABHOMEPHOTO
IBWXEHUU. PacyeT mytu JBH>KEHUS (IIapUKa B dKUJKOCTH, MOJEITU
Y BPEMEHHU JIBUKCHUS ANEKTPUIECKOTO aBTOMOOMJIS U T.1I.).
Ornpenenenue cpeHel CKOPOCTU CKOJIbKEHUS
OpycCKa UM IIapyKa MO HAKIIOHHOM MIIOCKOCTH.
Pemenue 3ana4 Ha ornpeiesieHue MyTH, CKOPOCTU
Y BPEMEHU PABHOMEPHOTO JIBUKECHUS.
AHanu3 rpaduKoB 3aBUCUMOCTHU ITyTH U CKOPOCTH
OT BPEMEHHU
3.2 | Muepuus, Macca, SABneHne nHEPLUUU. 3aKOH OObsicHEHUE U TIPOTHO3UPOBAHUE SBJIICHHM,

IINIOTHOCTB

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

C KOJIMYECTBOM MOJIEKYJI

B €MHUIE 00bEMaA
BEIlIECTBA

00yCJIOBIIEHHBIX HHEpLUEN, HATPUMED, YTO
IIPOUCXOJUT IIPH TOPMOKEHUHU WM PE3KOM
MaHEBPE aBTOMOOWIIS, TIOYEMY HEBO3MOYKHO
MTHOBEHHO MPEKPATUTh ABUKEHHE HA BEJOCUTIENE
WM CaMOKAaTe U T. [I.

IIpoBenenue u aHanu3 OIBITOB,
JNEMOHCTPUPYIOLINX U3MEHEHUE CKOPOCTH
JNBW)KECHUS TEla B pe3yJIbTaTe JEUCTBUSA HA HETO
OPYTUX TEJ.

Pewenue 3ana4 Ha onpeenieHue Macchl TeJa, €ro
o0beMa U MIIOTHOCTH.
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IIpoBeneHME U aHAIN3 OIIBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTb U3MEHEHHUS
CKOPOCTH TeJia OT €ro MaccChl

IIPU B3aMMOJIEVICTBUH TEIL

W3mMepeHne Macchl Tela pa3IuuyHbIMU CIIOCOOaMHU.

OHpGI[eJ'IGHI/Ie INIOTHOCTH TCJIa B pC3YJIbTATC
HN3MCPCHHA €TO MACChI U oO0BeMa

3.3

Cuna. Buabe! cui

14

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

C IOMOILIBIO TUHAMOMETPA.
SIBneHME TATOTEHUS U CUJIa
TsoKecTU. Cuia TSHKECTH
Ha JIPyTUX TIaHeTaXx.

Bec tena. HeBecomocTs.
CrnoxxeHnue cuil,
HaIMpAaBJIECHHBIX M0 OJHOMN
IPSIMOIA.
PaBHOzeMCTBYIOIIAS CUIT.
Cuna tpenus. Tpenue
CKOJIb)KEHHUS U TPEHUE
nokosi. TpeHue B mpupoae
U TEXHUKE

N3yuyeHune B3aMMOIEUCTBUS KaK MPUYUHBI
MU3MEHEHUS CKOPOCTH TeJla WM ero JedopMaluu.
Onuncanue peabHBIX CUTyallMid B3aUMOJEHCTBUS
TEJ C IIOMOIIBIO0 MOJIEIIEN, B KOTOPBIX BBOJAMUTCS
HNOHATHE U U300paKEHUE CHUIIBI.

N3ydenue cuibl ynpyrocTu.

HccnenoBaHue 3aBUCUMOCTH CHJIBI YIIPYTOCTH

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

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

u ap.).

AHanu3 cuTyaluii, CBA3aHHBIX C SIBJIEHUEM
TATOTEHUS.

OO0bsicHeHUE OPOUTATBLHOTO JABUKEHUSI IJIAHET

C UCIIOJIb30BAaHNUEM SIBJICHUS TATOTEHUS U 3aKOHA
WHEPLIHH.

N3mepenue Beca Tena ¢ TOMOIIBI0 JUHAMOMETPA.
ObocHOBaHME ATOrO c1oco0a U3MEPEHHUSL.
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AHaJIN3 U MOAENUPOBAHUE SIBJIEHUS HEBECOMOCTH.
DKCIEepUMEHTAIbHOE MOJyYeHUE MTpaBUiia
CJIO’KEHMS CUJI, HAIIPABJIECHHBIX BIOJIb OJHOMN
IIPSAMOM.

Ornpenenenue BEIMYMHBI PAaBHOAECHCTBYIONIECH
CHIL

N3ydenune cuiibl TPEHUS CKOIbKEHUS U CUITBI
TPEHUS TIOKOSI.

UccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS

OT CWJIbI JJABJICHUSI U CBOMCTB TPYIIUXCS
ITIOBEPXHOCTEMN.

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

WJIU YBEJIMUCHHUS (KaTaHWE Ha JIbDKaX, KOHbKaX,
TOPMOXEHUE aBTOMOOUJISI, UCTIOJIb30BAHUE
MOAIIUITHUKOB, MJIABAHWE BOJIHBIX JKMBOTHBIX
u ap.).

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

Hroro no pazgeny

JlaBJjieHHe TBEPABIX TeJ, dKUAKOCTEN U ra3o

B

4.1

Hasnenue. [lepemaua
JIaBJICHUSI TBEPABIMU
TeJIAMU, KUJIKOCTIMU
Y ra3aMu

3

Hapnenue. CriocoObl
YMEHBIIICHUS U YBEJTUUYCHUS
nasijeHus. /laBieHue rasa.

3aBUCUMOCTD JIaBJIEHUS

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

O6ocHOBaHME CIOCOOOB YMEHBIIICHUS
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rasa oT oobeMa,
TEMIIEPATYPHI.
[Tepenaua naBneHus
TBEPJILIMU TEJIaMU,
JKHJIKOCTSIMHU M Ta3aMH.
3akoH Ilackans

Y YBEJIMUYCHUS 1aBJICHUS.
N3ydeHne 3aBUCUMOCTH JIaBJICHUS Ta3a

OT 00bEMa U TEMIIEPATYPHI.

N3yuenune ocoOeHHOCTEN epeadyn JaBICHUS
TBEP/BIMH TEJIAMH, )KUAKOCTIMHU U Ta3aMH.
O060cHOBaHME PE3YJILTATOB OIBITOB
O0COOEHHOCTSIMU CTPOEHUS BEIIECTBA B TBEPAOM,
KHUJIKOM U Ta3000pa3HOM COCTOSIHUSIX.
DKCneprUMEHTAIBHOE JI0KA3aTENbCTBO 3aKOHA
[Tackass.

Pemrenne 3a1a4 Ha pacyeT AaBIEHUS TBEPIOTO
Tena

4.2

I[aBJ'IGHI/Ie KHNIKOCTHU

3aBUCHUMOCTH JaBJICHUS
XKUJIKOCTH OT TJTYOHHBI.
[THeBMaTHUECKHE MAIIIMHBI.
I'mapocrarnueckuit
napagokc. CooOiaromnmecs
cocyzsl. [ 'napasanyeckue
MEXaHU3MBbI

HccnenoBanue 3aBUCUMOCTH TaBJICHUS
KHUJIKOCTHU OT MIyOMHBI IOTPY>KEHUS U TUIOTHOCTU
KHUJIKOCTH.

Ha6nronenue n 00bsiICHEHUE THAPOCTATUYECKOTO
napajokca Ha OCHOBe 3akoHa [lackars.
N3ydenne cooO1aronXcs COCYI0B.

Pemenwne 3amau Ha pacueT 1aBICHUS KUIAKOCTH.
OObsacHEeHrEe IPUHLUIIA AEUCTBUSA
THIPaBIMYECKOTO Tpecca, MTHEBMaTHUECKUX
MaIllvH.

AHanu3 u 00bSICHEHHE IPAKTUYECKUX CUTYaIil,
JEMOHCTPUPYIOIIUX MPOSIBICHUE JaBJICHUS
KHUAKOCTHU ¥ 3akoHa [lackains, Hanmpumep
IPOLIECCOB B OpraHU3Me IpU INIyOOKOBOJAHOM
HBIPSIHUN
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4.3 | AtmochepHOe AtMocdepa 3emiu DKCIepUMEHTAIbHOE 0OHAPYKEHHE
JTABJICHUE U aTMOC(EPHOE aBJIECHUE. | aTMOC(EPHOIO JABIICHHMS.
[TpyuumHe! CymIeCTBOBAaHKUS | AHaMU3 U OOBSICHEHHE OIIBITOB U MPAKTHYCCKUX
BO3/YIIHOM 000JI04KH CUTYallUi, CBS3aHHBIX C IEUCTBUEM
3emn. OnbiT Toppudennyn. | arMochepHOro AaBJeHHsI.
N3mepenne atMOCepHOro | OOBACHEHHE CYIIECTBOBAHMS aTMOC(HEDPHI
NaBJICHHS. 3aBUCHMOCTD Ha 3eMJIE U HEKOTOPBIX IUIAHETAX WJIU €€
aTMOC(EpHOro JABICHUS OTCYTCTBUS Ha IpyTux IutaHerax u Jlyxe.
OT BBICOTHI HaJl ypPOBHEM OObsicHEHNE U3MEHEHUS INTIOTHOCTH aTMOC(epbI
Mmopsi. [Ipubopsl C BBICOTOM U 3aBUCUMOCTH aTMOC(EPHOTO
JUISL UBMEPEHUS JABJICHHS OT BBICOTHI.
aTMoc(hepHOro 1aBIeHUS Pemenue 3a1au Ha pacyeT aTMOCPEPHOTO
JABJICHUS.
N3yuenue ycrpoiicTBa 6apomeTpa-aHepoua
4.4 | JleticTBue JleificTBYE )KUKOCTH M Ta3a | DKCIEPUMEHTAIbHOE OOHAPYKEHUE ACHCTBUS
YKAJKOCTH U rasza Ha [OTPYKEHHOE B HUX YKUJKOCTH U ra3a Ha IMOTPYKEHHOE B HUX TEJIO.
Ha IIOTPYKEHHOE Tes0. BeITankuparomas OnpeneneHne BBITAIKUBAIOIIEH CHJIBI,
B HUX TEJIO (apxumenoBa) cuia. 3aKOH | AEMCTBYIOLIEH HA TEJI0, HOTPYKEHHOE

Apxumena. [InaBanue Ten.
Bo3nyxoruiaBanue

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

B JKUJKOCTB YaCTH TeJia U OT MJIOTHOCTH
JKUJIKOCTHU.

IIposepka Hezasucumocmu blmankusaroujel
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cubl, oeticmayroueti Ha mejlo 8 HCUOKOCU,

om maccwl mend.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIC

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

WA KOHCTPYUPOBAHUE JIOJKU U OTIPE/ICIICHUE €€
Ipy30M0IBEMHOCTH

Hroro no pazgeny

21

PaGoTra u MOIIHOCTH. JHEPrus

5.1

Pabora n MOIIHOCTB

Mexannyeckas padora.
MomHoCTh

OKCIEPUMEHTAIBHOE ONPEIEICHUE
MEXaHUYECKOMN pabOThI CHIIBI TSKECTH

IIPY MAICHUN TEa U CUIIBI TPEHHUS

IpY pAaBHOMEPHOM MEpEMELIEHUH Tea

110 TOPU30HTAIBHON TOBEPXHOCTH.

Pacuer montHoCTH, pa3BUBaEMOM MPU MTOABEME
IO JIECTHULIE.

Pelenue 3a1a4 Ha pacyeT MEXaHUYECKOU PabOThI
Y MOILHOCTHU

5.2

ITpocTeie MEXaHU3MBI

[IpocTbie MEXaHU3MBL:
pbIuar, 0JI0K, HAaKJIOHHAs
IUIOCKOCTB. [IpaBuiio
paBHOBECHS phlyara.
[Ipumenenue npasuia
paBHOBECHS pblyara

K 0J10Ky. «30J10TO€

Ornpenenenne BBIUTPBIIIA B CUIIE POCTHIX
MEXaHHU3MOB Ha IIPUMEPE pblyara, IoABUKHOTO

Y HETIOJIBUKHOTO OJIOKOB, HAKJIOHHOM TJIOCKOCTH.
HccnenoBanue ycioBusi paBHOBECHsI pblyara.
OO0HapyxeHue CBOMCTB MPOCTHIX MEXaHU3MOB

B PA3JIMYHBIX HHCTPYMEHTAX U MPUCIIOCOOTIEHUSX,
UCIIOJIb3YEMBIX B OBITY U TEXHUKE, & TAKKE
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npaBuio» Mexanuku. KI1/]
MPOCTBIX MEXAHU3MOB.
[TpocTbie MEXaHU3MBI

B OBITY U TEXHUKE

B KUBBIX OpraHU3Max.
DKCHEPUMEHTAIBHOE I0Ka3aTEJIbCTBO PABEHCTBA
paboT MpU IPUMEHEHHUH MPOCTHIX MEXaHNU3MOB.
Onpenenenue KIIJ] HaKIOHHONM MJIOCKOCTH.
Pemenune 3a1a4 Ha MpuMEHEHUE TPaBUIIa
paBHOBecus peryara u Ha pacuet KI1/]

5.3 | Mexaunueckas
DHEPTHUS

MexaHnueckas JHEprusl.
Kunernueckas

U NOTEHIMaIbHas YHEPTHUSL.
IIpeBpaienue ofHOro BUaa
MEXaHUYECKON IHEPTUH

B JIPYTrOil. 3aKOH
COXPaHEHUs JHEPIUU

B MEXAHUKE

3KCHCpI/IMCHTaJIBHO€ OIIpCACIICHNC N3MCHCHUS
KHUHETUYECKON 1 HOTGHHH&HBHOﬁ OHCPI'UM TCJIa
ITpH €T0 CKATbIBAHWH 110 HaAKJIOHHOM IJIOCKOCTH.
(DOpMYJII/IpOBaHI/IC Ha OCHOBC HCCICOOBAaHUA
3aKOHa COXpaHCHUA MEXaHMYECKOU OHCPIUH.
O6CY>KI[€HI/IG I'paHull IPpUMCHUMOCTH 3aKOHaA
COXpaHCHHUA SHCPIUH.

Pemenue 3aJa4 C UCITIOJIb30BAHHMECM 3aKOHaA
COXpaHCHHUA DHCPIruu

Uroro no pazaeny 12
PesepBHOe Bpems

OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOT'PAMME
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8 KJIACC

BEIIleCTBa

MOJIEKYJIIPHO-KUHETUYECKON
TEOPHUH CTPOCHHUS BELIECTBA.
Macca u pa3mMepsl aTOMOB

Y MOJIEKYJ1. ONBITHI,
MOATBEPKIAOIINE
OCHOBHBIE ITOJIOKEHHSI
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUH.

Mopenu TBEpAOTO, )KUAKOTO
Y ra3000pa3HOr0 COCTOSIHUM
BELIECTBA.
Kpucrammmueckne

u amop(dHbIe Tena.
OOBsICHEHHE CBOMCTB ra3os,
KUJKOCTEH U TBEPJIbIX TEN
Ha OCHOBE I10JIOKEHUMN
MOJIEKYJIIPHO-KUHETUYECKOU
teopuu. CMauynBaHue

U KalWUISPHBIE SIBJICHUS.
TeruioBoe pacupeHue

U CXKaTue

Ne HaumenoBanue Komuuectso | IIporpammuoe copepkanrie | OCHOBHBIC BUIIBI AEATEIHHOCTH O0YJAIOIINXCS
/i pa3zenoB U TeM 9acoB
y4eOHOTO MpeaMeTa
TenoBble sBJICHUS
1.1 | CrpoeHue u cBoMcTBa 7 OCHOBHBIE TIOJIOKEHUS HaOnronenue u nHTEpIipeTaiust OnbIToB,

CBUJICTEIBCTBYIOIINX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHUHU BELIECTBA: OTBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIICCTB B BOJIE.

Petienue 3a1a4 1o o1eHUBaHUIO KOJIMYECTBA
aTOMOB WJI MOJIEKYJI B €/IMHHUIIE 00beMa
BEIICCTRA.

AHau3 TeKCTa APEBHUX aTOMHUCTOB (HAIIPUMeED,
dbparmenTa nmosmsl Jlykpenus «O npupone
BEIIICH») C M3JI0’)KEHHEM 000CHOBAHHMIM aTOMHOMN
TUTIOTE3bI (CMBICIIOBOE UTCHHUE).

Onenka yoeIuTeIbHOCTH TUX 00OCHOBaHUH.
OO0bsicHeHuEe OPOYHOBCKOTO JBUKEHUS, SIBJICHUS
mubdy3un 1 pazTuauil MEeXX1y HUIMHA Ha OCHOBE
IIOJIOKEHUN MOJIEKYIISIPHO-KMHETUYECKOU
TEOPHUH CTPOCHHUS BEIICCTRA.

OOBsICHEHNE OCHOBHBIX Pa3IMYMi B CTPOSHUHT
ra3oB, )KHJIKOCTEH U TBEPABIX T

C HUCTIOJIH30BaHUEM TIOJIOKEHUI MOJIEKYIISIPHO-
KMHETHYECKOU TEOPUHU CTPOCHUS BEIIECTBA.
[IpoBeaeHME ONBITOB IO BEIPANTUBAHUIO
KPUCTAJUIOB TIOBAPEHHOMW COJIM WJIH caxapa.
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[IpoBenenne u 00BICHEHUE OMBITOB,
JEMOHCTPUPYIOIINX KAUJUISIPHBIC SIBIICHUS

U SIBJICHUE CMayWBaHMS.

OOBsicCHEHUE PO KATWUISIPHBIX SBJICHUN

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

B TEKYYECTH JJI Pa3HbIX KUJKOCTEM),
JIaBJICHMS rasa.

[IpoBeneHne onbITOB, AEMOHCTPUPYIOIINAX
3aBHCHMOCTb JIABJICHUS BO3yXa OT €ro o0beMa
Y HarpeBaHUs WU OXJIAKICHUSA, U UX
00BbSICHEHHE HA OCHOBE aTOMHO-MOJICKYJISIPHOTO
YUYEHUS.

AHanu3 NPaKTUYECKUX CUTYaALHH, CBA3aHHBIX
CO CBOMCTBaMM T'a30B, KUJIKOCTEH U TBEPJIBIX TEI

1.2

TennoBbIe TPOLECCHI

21

Temneparypa. CBs3b
TEMIIEPATYpPbI CO CKOPOCTHIO
TEIJIOBOTO JIBUYKEHUS
yactul. BayTpennss
sHeprus. CnocoObl
VU3MEHEHUs BHYTPEHHEN
SHEPrUH: Terionepeaaya

Y COBEpILIEHNE PaOOTHI.

O6ocHOBaHME MTPaBUII U3MEPECHHS TEMITEPATYPHI.
CpaBHeHHe pa3IuYHBIX CLIOCOO0B U3MEPEHUS

U TIIKaJI TEMIIePaTypHhI.

HaOmronenne n 00bICHEHHE OIBITOB,
JIEMOHCTPUPYIOIINX H3MEHEHNE BHYTPEHHEH
SHEPruu Teja B pe3yibTaTe Terionepeaadn

Y paOOThl BHEILIHUX CHIL

HaOmronenne 1 00bsICHEHHE OIBITOB,
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Buabl Teruionepenauu:
TEIJIONPOBOAHOCTb,
KOHBEKIUS, U3TyUEHUE.
KonuyecTBo TEmnoThl.

VY nenbHas TENI0EMKOCTh
BemecTBa. TermoooMeH

Y TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEIIIOBOTO
Oananca. [1naBinenue

Y OTBEpJICBaHUE
KPUCTAINTMYECKUX BELIECTB.
VY nenpHas Temiora
TJIaBJICHUSL.
[TapooOpazoBanue

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

Brnaxnocts Bo3ayxa.
DHeprus TOIIUBA.

VY nenpHas TeroTa
CrOpaHusl.

[Tpunumnbe! padboThI
Ter1oBbIX aBurarenci KITJI
TEIJIOBOTO JIBUTATEJISI.

00CyX/IeHHE TPAKTUUECKUX CUTYAIIHH,
JEMOHCTPUPYIOIINX PA3TUIHBIC BH]IBI
TeruIonepeaaun: TeIIONPOBOAHOCTD,
KOHBEKI[UIO, U3JIyYCHHE.

WccnenoBanue siBiieHUs TEMIOOOMEHA

IIPY CMENIMBAHUU XOJOAHOM U TOPSTYEN BOJIBL.
HaGnronenue ycraHoBIEHUS TEMIIOBOTO
PaBHOBECHUS MEXKIY TOPSUYEH U XOJIOJHON BOJOM.
Onpenenenue (M3MEpEeHNE) KOTUYECTBA
TEIJIOTHI, TOJIY4YEHHOTO BOAOW MPU TEIIIO0OMEHE
C HAarpeThIM METATUTMYECKUM LVIHHAPOM.
Onpenenenue (M3MEpPEHNE) YETbHON
TEITIOEMKOCTH BEILECTBA.

Pemenne 3a7a4, CBSA3aHHBIX C BEIYUCIEHUEM
KOJIMYECTBA TEIUIOTHI U TEMJI0EMKOCTH

IPH TETJIO0OMEHE.

AHaJIN3 CUTyallUid PAKTUYECKOTO
UCIOJIb30BAHUS TETIOBBIX CBOWCTB BEIIECTB

U MaTepualioB, HAPUMED, B LIEJISIX
SHEProcOEepeIKCHUS: TCIIIION3OIAIINSA,
sHeprocOeperarIre KpoIIii,
TEPMOAKKYMYJISITOPHI U T. .

Habmronenue siBieHuit ucmapeHus

Y KOHJICHCAITUH.

Hccnenosanue mporiecca ucnapeHust
PA3JIMYHBIX KUJIKOCTEM.

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

Y 3a1UTa OKpYKaroLen MOJEKYJISIPHOTO YYCHUS.

CpebI. Habnronenue u o0bsicCHEHHE poLecca KUIEHus,
3aKOH COXpaHEHUS B TOM YHCJI€ 3aBUCHMOCTH TEMIIEPATypPHhI

U IIpEeBpaIlCHUs DHEPTUHU KUIICHUSA OT JaBJICHUS.

B TCIIOBBIX ITpOTIECCax Onpenenenue (M3MEpEHUE ) OTHOCUTEIBHON

BJIQYKHOCTH BO3/IyXa.
Habmronenue npoiiecca miaBiaeHus
KPUCTATMYECKOTO BEIIIECTBA, HAIIPUMED, JIbJIA.
CpaBHEHUE NMPOLIECCOB TIJIABJICHUSA
KPUCTAJUTMYECKHUX TET U Pa3MITUCHUS

IIpU HarpeBaHUM aMOP(HBIX TeJI.

Onpenenenre (M3MEPEHKE) yICIbHOU TEIIOTHI
TIJIaBJICHUS JIBJIA.

OOBsIcCHEHHE SBICHUH TJIaBICHUS

U KPUCTAJUTU3AIMU Ha OCHOBE aTOMHO-
MOJICKYJIIPHOTO YUCHUSI.

Pemenne 3a1a4, CBSA3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI B MpoIleccax
TETJIONepeavH MPH TUTABICHUH

Y KPUCTAJITM3AIUN, UICTIAPCHUH U KOH/ICHCAIIHH.
AHanu3 cuTyanui IpakTUIeCKOTO MPUMEHEHUS
SIBJICHHWH TUTABJICHUS U KPUCTAJIU3AIINH,
HaIpUMeED, MOTYICHUE CBEPXUUCTHIX
MaTepHalioB, COJIeBas IPEIIKa U Jp.

AHaym3 paboThl 1 00BSICHEHUE TPUHITUTIA
JIEUCTBUS TETUIOBOTO IBUTATEIIS.




Brerauciaenne KoJIn4yecTBa TEIJIOTHI,
BBIJICJISIIOIIETOCS TTPY CTOPAHUU PA3JTUYHBIX
BU0B ToruiuBa, U KIIJI geurarens.
OO0cyx1eHuE KOJIOTHYECKUX TTOCIIECTBUN
WCIIOJIb30BaHUsl IBUTaTeNIeld BHYTPEHHETO
CrOpaHMsl, TEIIOBBIX U TUAPOIIEKTPOCTAHIINI

Hroro no pazaeny 28
DJIeKTprU4YecKre U MATHUTHBIE SIBJIEHUS
2.1 | DnexkTpuyeckue 7 DIIeKTpU3aLHus TEIl. Habnronenue v mpoBeieHHE ONBITOB
3apsibl. JIBa poaa 3JIEKTPUUYECKHUX 10 AJIEKTPU3AIMHU TEJ TPU COMPUKOCHOBEHUH

3apspKEHHBIE Tena
U UX B3aUMOJCHCTBUS

3apsAn0B. Bzaumoperncteue
3apsKEHHBIX TEI.

3akoH KynoHna (3aBUCUMOCTh

CHJIBI B3aMMOJICHCTBUS
3apsSKEHHBIX TEJ

OT BEJIMYMHBI 3aPSI0B

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

(Ha KaUECTBEHHOM YPOBHE).

Hocurenu anekrpuyeckux
3apsiIoB. DJIEMEHTAPHbBIN
AIEKTPUYECKUH 3apsia.

Y UHIYKLIHEN.

Hab6mronenne u 00bsICHEHNE B3aMMOACHCTBHUS
OJHOMMEHHO ¥ PAa3HOMMEHHO 3apsSKEHHBIX TEJ.
OOBsiCHeHHUE NMPUHIIKTIA JSHCTBHUS SJIEKTPOCKOTIA.
OOBsiCHEHHUE SIBJIICHUH JICKTPU3AIINT

IIPU COMIPUKOCHOBEHHH TEJ U UHAYKIUEH

C MCIIOJIb30BAaHUEM 3HAHUM O HOCUTEIAX
AJIEKTPUYECKUX 3apsJIOB B BEIIIECTBE.
Pacno3naBanue u 00bsICHEHHE SIBJICHUM
3JIEKTPU3AalMH B MOBCEIHEBHOM KU3HM.
Habmronenne u o0bSICHEHHE ONBITOB,
WJUTIOCTPUPYIOLINUX 3aKOH COXPAHEHUS
AJICKTPUYECKOTO 3apsia.

Habmronenue onbIToOB 110 MOJICTUPOBAHUIO
CUJIOBBIX JIMHUM AJIEKTPUYECKOTO TOJIS.
HccnenoBanue neMCTBHS JIEKTPUUECKOTO TOJIA
Ha MPOBOJITHUKU U TUDJICKTPUKH

45



CrpoeHnue aToma.
[IpoBogHuKM

U JUDJIEKTPUKHU. 3aKOH
COXpPaHEHMUS AJIEKTPUUECKOTO
3apsnaa

2.2

IlocTogHHBIN
BJIEKTPUYECKUN TOK

20

DIIEKTPUYECKUI TOK.

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

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

PaboTa u MomHOCTH
ANEKTPUYECKOTO TOKA.

Habnronenue pa3nuyHbiX BUAOB IEUCTBUS
AJIEKTPUUECKOTO TOKA U OOHAPYKEHUE ITUX
BUIOB JICUCTBHS B IOBCEIHEBHOM KU3HH.
Habmroneane BO3HUKHOBEHHUS Ta30BOT0 pa3psiaa
Y 3JIEKTPUYECKOTO TOKA B JKUJIKOCTH.

COopka 1 UCIIBITaHUE JISKTPUIECKOH IeTTH
IIOCTOSIHHOTO TOKA.

N3Mmepenne cuitbl TOKa aMIEPMETPOM.
H3mepenue 351eKTpuueCcKOro HarpsiKEHUs
BOJIbTMETPOM.

[IpoBenennie 1 00BICHEHUE OTBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh
BJIEKTPUYECKOTO CONMPOTUBJICHUS TPOBOJHUKA
OT €ro JUTHHBI, IJIOIAX TOTIEPEYHOTO CEUCHUS
Y MaTepuana.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA,
MPOTEKAIOIIETO Yepe3 PEUCTOP,

OT COMPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS
Ha PE3UCTOpE.

[TpoBepka npaBuiia CIOXKEHUS HANTPSKEHU N
IIPY MOCJIEIOBATEIBHOM COEUHEHUH JBYX
pE3UCTOPOB.
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3akon J[xxoyns—JIenna.
DneKTpUUecKue Lenu

U TIoTpeOuTenu
AIIEKTPUUYECKON SHEPTHH
B ObITy. KopoTkoe
3aMbIKaHHE

[IpoBepka npaBuiia Jyisi CUIIbI TOKa

IIPU [ApaJIENTBHOM COEUHEHUH PE3UCTOPOB.
AHaJIN3 CUTyallU{ ITOCIEA0BATEIBHOIO U
NapajuieIbHOTO COCIMHEHUS TPOBOAHUKOB

B JIOMAIIIHUX AJEKTPUUECKUX CETAX.

Pewrenne 3a1au ¢ ucnoap3oBanreM 3akoHa Oma
1 GopMyI pacyeTa JIEKTPUIECKOro
CONPOTHBJIEHUS MPHU MOCIEA0BATEILHOM

U TlapajuieIbHOM COEMHEHUHU MPOBOIHUKOB.
Onpenenenre padOTHI AIEKTPUIECKOTO TOKaA,
IPOTEKAIOLIETO Yepe3 pE3UCTOP.

OrnpeneneHre MOIHOCTH 3JIEKTPUYECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

HccnegoBaHue 3aBUCUMOCTH CUJIBI TOKA YEPE3
JAMIIOYKY OT HaNpsKEHUs Ha HEH.
Onpenenenne KII/] narpeBarens.
Uccnenosanue npeodpa3zoBaHusi SHEPTUU

IIPU OIbEME IPy3a IJICKTPOJBUTATEIIEM.
OO0bsicHEeHUE YCTPOINCTBA U MPUHITUTIA ICHUCTBUS
JIOMAIITHUX DJIEKTPOHATPEBATEIHHBIX MTPHUOOPOB.
OObsicHEeHNE TPUIMH KOPOTKOTO 3aMBIKAHUS

Y TIPUHIIUIIA IEUCTBUS IJIABKUX
MPEAOXPAHUTEIICH.

Pemenue 3a1a4 ¢ MCMOIB30BAHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarHuTHbIE SIBJICHUS

IlocTosstHHBIE MATHUTEIL.
B3aumoneiictBue

Hccienosanne MaroHuTHOTO B3aUMOIEHCTBHS
MOCTOSIHHBIX MAarHUTOB.
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MOCTOSIHHBIX MarHUTOB.
MaruauTHoe 1noz’e.
MaruauTtHoe 1osie 3emiu

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

B TEXHHUKE. [[elicTBue
MarHUTHOTO TOJIS

Ha TPOBOJIHUK C TOKOM.
DIIEKTPOABUTATEND
MOCTOSIHHOTO TOKA.
HcnonwzoBanue
AIEKTPOJBUTATEIICH

B TEXHUUYECKHX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

N3ydeHne MarHuTHOTO MOJISl TOCTOSTHHBIX
MarHuTOB IIPU UX OOBETUHEHUH U Pa3/IeJICHUN.
HccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS
MIOCTOSTHHBIX MarHuTOB.

N3ydeHne MarHuTHOTO MOJISl TOCTOSTHHBIX
MarHuTOB IIPU UX OOBETUHEHUH U Pa3/IeJICHUN.
IIpoBeneHue ONbITOB 110 BU3yaJIU3alUuu 10JIA
IIOCTOSTHHBIX MarHuTOB.

N3yuenue saBneHNs HAMarHUYMBAHUS
BEILECTBA.

Hccnenoanue qeiCTBUS dJIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHne ONBITOB, AEMOHCTPUPYIOLIUX
3aBUCHUMOCTbD CHJIbI B3aUMOJEHCTBUS KaTyIIKN
C TOKOM M MarHuTa OT CUJIbl U HAIIPABJICHUS TOKA
B KaTyLIKE.

AHaJIN3 CUTyalni MPAaKTUYECKOTO MPUMEHEHHUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
yCTPOMCTBAX, MPOMBIIIIEHHOCTH, MEAULIUHE).
N3ydenue nercTBus MAarHUTHOTO OIS

Ha IIPOBOJHUK C TOKOM.

N3yueHne neicTBUs 3JIEKTPOABUTATENS.
Nsmepenne KII/] anextpoaBuraTrenbHON
YCTaHOBKH.

Pacrio3znaBanue v aHanu3 pa3anyHbIX
MIPUMEHEHUH AJIEKTPOIBUTATEIICH

(TpaHcnopT, OBITOBBIE YCTPOKCTBA U JAP.)
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2.4 | DnekTpoMarHuTHas
WHTyKIIHS

Onbitel @apanes. SABneHue
3IEKTPOMArHUTHOU

uHayKknuu. [pasuiio Jlenua.

DneKTpOoreHeparop.
Crioco0bI noJtyueHus
ANEKTPUYECKON YHEPTHH.

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

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

JIIBHYKEHHE U CIIOCOOBI
€ro OIHCaHUs

MarepuranbHas TOUKa.
Cucrema orcuera.
OTHOCHUTENBHOCTD
MEXAHUYECKOTO JIBUKCHHUS.
PaBHOMEpHOE
MPSMOJIMHEUHOE JIBUKEHHUE.
HepaBnomepHoe
MPSMOJIMHEWHOE JIBUKEHHUE.
CpenHsis 1 MTHOBEHHAs
CKOpPOCTB Teja Mpu
HEPABHOMEPHOM JIBUKEHHH.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHEWHOE JBUKEHUE.
CBo0OOIHOE T1aJIEHUE.
Omnbitel ['anunes.
PaBHOMEpHOE NBUKEHUE

10 OKPY>KHOCTH.

Ilepuon u yacrora
obOpamenus. JInaelinas

Y yTJI0BAasi CKOPOCTH.

No HaumenoBanue Komnuectso | Ilporpammuoe comepkanne | OCHOBHBIE BUIIBI JEATEIHHOCTH O0YUAIOIINXCS
/i pa3enoB U TeM 9acoB
y4eOHOTO MpeaMeTa
Mexannyeckue siBJICHUS
1.1 | Mexanudeckoe 10 Mexanudeckoe ABMKEHUE. | AHAJIN3 U 00CYKJIEHHE Pa3INYHbIX PUMEPOB

MEXaHUYECKOTO JIBHYKEHUSI.

OO0cy:x1eHre rpaHull IPUMEHUMOCTH MOJIENN
«MaTepuanbHas TOUKay.

Omnucanre MEXaHMYECKOTO ABIKCHUS
pa3nu4YHbBIMU ciocoOamu (ypaBHEHHE, TA0IULa,
rpaduk).

AHaN3 KU3HEHHBIX CUTYAllMH, B KOTOPBIX
MPOSIBIISIETCSI OTHOCUTEILHOCTh MEXaHUYECKOTO
JIBUOKECHUSL.

Habmoienne MexaHn4ecKoro ABMKEHUS TeJa
OTHOCHUTEJNILHO Pa3HbIX TeJl OTCUETA.
CpaBHeHUE IMyTel U TPACKTOPUN IBUKEHUS
OJTHOTO M TOTO K€ TeJla OTHOCHUTEIBHO Pa3HbIX
TEJ OTCUETA.

Amnanus tekcrta ["anuiest 00 OTHOCUTEIBLHOCTH
JIBUKCHWSI; BBITTOJIHEHUE 3aJaHHI 110 TEKCTY
(CMBICIOBOE UTEHHE).

Omnpenenenre cpeaHel CKOPOCTU CKOJIBKEHUS
Opycka Win ABMXKEHHUS [IapyKa M0 HaKJIOHHON
IUIOCKOCTH.

Ananus u o0cykJeHne crnoco0oB
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LlenTpOoCcTpEeMUTENIEHOE
YCKOpEHUe

IpUOIMKEHHOTO OTIpeIeNICHUS] MTHOBEHHOM
CKOpOCTH.

Omnpenenenre CKOPOCTH PaBHOMEPHOTO
JBIDKEHUS (IIIApUKa B )KUJIKOCTH, MOJICTTH
AIIEKTPUYECKOTO aBTOMOOWJIS U T. II.).
Omnpenenenue myTu, MPOMEHHOTO 3a IaHHbBIN
IPOMEXYTOK BPEMEHH, U CKOPOCTH TeJa

1o rpauKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JIBIKEHUS OT BPEMEHHU.

OO0cyXaeHne BO3MOXHBIX TPHHITUTIOB
JeicTBUS IPUOOPOB, UMEPSIIOLINX CKOPOCTh
(cnuaOMETpOB).

Boruncienue myTu 1 CKOpOCTH TIPH
PaBHOYCKOPEHHOM MPSMOTMHEHHOM JIBMKCHUH
Tena.

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

IIposepxa cunomeswi: eciu

npU PABHOYCKOPEHHOM OBUNCEHUU

0e3 HauanbHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 He4emHulX yuces, mo
CO0MEemcmayouue NPOMeXCYmKU 8pemMeHu
O0OUHAKOBDL.

Onpenenenue yCKOpeHus Tena

MIPY PaBHOYCKOPEHHOM JIBIKCHUN
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10 HAKJIOHHOH INIOCKOCTH.

N3mepenue nepuoaa v 4acToThl OOpaIieHus
TeJa MO0 OKPY>KHOCTH.

OmnpeneneHue CKOpOCTU pAaBHOMEPHOTO
JIBMDKCHUS TeJla IO OKPY>KHOCTH.

Pemenue 3ama4 Ha onpenencHue
KMHEMAaTHUYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO JIBUKEHUS Pa3IMYHBIX BUOB.
Pacnio3naBanue v npuOIMKEHHOE OMMCAHUE
Pa3IMYHBIX BUJIOB MEXaHUYECKOTO JBUKCHUS
B IIPUPOJIC U TEXHUKE (HA MpuMepax CBOOOHO
MMaJafoNINX TEJ, ABMKEHHS )KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJICTB U JIP.)

1.2

BzaumoneiicTBue Ten

20

ITepseiit 3akoH HproTOHA.
Bropoi 3akon HeroToHa.
Tperuit 3akoH HproToHa.
[IpuHIMI cyrneprno3uuuu
CHIL

Cuia ynpyroctu. 3akoH
['yka. Cuia TpeHus: cuna
TPEHUS CKOJIbKEHUS, CHIIa
TPEHUSI TOKOS, IPYTHE BUJIbI
TPEHHUSL.

Cuna TSKEeCTH U 3aKOH
BCEMHPHOT'O TATOTEHMUS.

VY ckopenue cBOOOTHOTO
najeHus. /J[BukeHue riaHer

HaOmronenue u 00CykJI€HUE OIBITOB

C IBIDKEHUEM TeJa IPH YMEHBIIICHUH BIIASTHUS
JIPYTUX TeJ, IPEMATCTBYIOMINX JIBHYKCHUIO.
Ananmus Texcrta ['anmies ¢ onmucaHueM
MBICJICHHOTO SKCTICPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITIOJTHCHHE 33JITaHUH 110 TEKCTY (CMBICTIOBOE
YTEHUE).

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

HaOmronenue u o0CykJieHHEe MEXaHUYECKUX
SIBJICHUH, TIPOUCXOSAIINX B CHCTEME OTCUETA
«Tenexka» npu ee paBHOMEPHOM
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Bokpyr Connua. [lepBas
KOCMHUYECKAsI CKOPOCTb.
HeBecomMocCTh 1 eperpy3Ku.
PaBHOBECHE MaTepuanbHOU
TOYKHU. AOCOTIOTHO TBEPIOE
Teno. PaBHOBECUE TBEPIOTO
T€JIa C 3aKPEIJIEHHON OChIO
BpallleHud. MOMEHT CHUJIBI.
LlenTp TsKECTH

Y YCKOPEHHOM JBH>KEHUH OTHOCUTEIIBHO
KaOuHeTa (PU3UKY.

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

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

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

Pemenue 3a1a4 ¢ UCIOJIb30BAHUEM BTOPOTO
3akoHa Hpl0TOHA 1 TTpaBmMIIa CIOKEHUS CHJL.
Omnpenenenue )KeCTKOCTH MPY>KUHBI.

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

C HCTOJIb30BaHUEM 3aKkoHa [ 'yka.

Pemenue 3a1a4 ¢ ucnosib3o0BaHUEM 3aKoHa ['yka.

I/ICCHGI[OBaHI/IC 3aBUCUMOCTHU CUJIbI TPCHHA

CKOJIbKCHHA OT CHJIbI HOPMAJIBHOI'O JaBJICHUA.

OO6cyxaeHue pe3yIbTaToB UCCICIOBAHMS.
Omnpenenenue kodhpuimeHTa TpeHus
CKOJIBKCHUSI.

M3mepeHue Chitbl TPEHUS TTOKOSI.

Pemenwe 3a1a4 ¢ ucmoap30BaHUEM (HOPMYITBI
JUTSL CUJTBI TPEHUS CKOJIBKEHUSI.

AHaM3 IBIKEHUS TEJ TOJIBKO O] JICHCTBUEM
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CHJIBI TSIKECTH — CBOOOJIHOTO MaJCHUSI.
OObsicHEHUE HE3aBUCUMOCTH YCKOPEHHUS
CBOOOTHOTO MAaJICHUsS OT MACChI Tela.

OneHka BETMYUHBI CHIIBI TATOTEHUS,
JICUCTBYIOIIEH MEXKY IBYMS TEJIaMU

(mJ1g pa3HBIX Macc).

AHanu3 IBUKEHUSI HEOECHBIX Tell

MO/ ICICTBUEM CHJIbI TATOTEHUS

(c ucroab30BaHUEM JIOTIOTHUTEIBHBIX
HMCTOYHUKOB UH(GOPMAIIHH).

Peuienue 3aa4 ¢ HCNOJIb30BAHUEM 3aKOHA
BCEMHPHOTO TATOTEHUS U (DOPMYJIBI

JUISL pacyeTa CUJIbl TSHKECTH.

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

Hab6mronenue u o0cyx1eHHE OMBITOB

10 U3MEHEHUIO Beca Tejla MPU YCKOPEHHOM
JIBUKCHUH.

AHan3 ycia0BUM BO3HUKHOBEHHSI HEBECOMOCTH
U TIePErpy3KH.

Peuienue 3aga4 Ha onpeiesieHHe Beca Tena

B PA3JIMYHBIX YCIOBHSIX.

AHanu3 cuii, AEUCTBYIOIINX Ha TEJO,
MOKOSIIIEECs] Ha OTIOpE.

OrnpenenenHue NEHTPA TAKECTH Pa3IMYHbIX TEJ
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1.3.

3aKOHBI COXpPaHCHHUA

10

Nmnynec Tena. U3mMeHenue
UMITyJIbca. VIMITYJIbC CUIIBL.
3aKOH COXpaHEHUS
uMIyabca. PeaktuBHoE
JIBUYKCHUE.

Mexanudeckas paborta

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

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

HaOmronenue u o0CyxkAeHUE ONBITOB,
JEMOHCTPUPYIOLIUX [Tepeady UMITyJIbCa

IIPY B3aMMOJICVICTBUHU TEN, 3aKOH COXPaHEHUS
HUMITYJIbCA MPU a0COTIOTHO YIPYTOM

Y HEYIIPYTOM B3aUMOJICUCTBUU TEI.

AHaN3 CUTyalui B OKPYKAIOLIEH KU3HU

C MCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS
MMITYJIbCA.

Pacnio3HaBaHue sIBJIEHUS pEAKTUBHOTO
JIB>KEHUS B IPUPOJE U TEXHUKE.
[IpuMeHeHnE 3aKOHA COXPAHEHUS UMITYJIbCa
JUISL pacyeTa pe3yJibTaTOB B3aUMOJCHCTBUS TEN
(Ha mpuMepax HEeyIpyroro B3auMoJIeHCTBHUSI,
YIPYTroro HEHTPAIBHOIO B3aUMOJEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OTHO U3 KOTOPBIX
HETIOABUKHO).

Pemenue 3a7a4 ¢ UCIIOJIB30BaHUEM 3aKOHA
COXpPaHEHUS UMITYJIbCA.

Omnpenenenre pabOThI CUITBI YIIPYTOCTH

IIPU NOIBEME I'Py3a C UCIOJIb30BAHUEM
HEMOJIBUYKHOTO U MOABUKHOTO OJIOKOB.
N3mepenune MOIHoOCTH.

N3mepenre noTeHIUAIIbHOM SHEPTUH YIIPYTO
nehopMUPOBAHHON TIPYKUHBI.

N3Mepenre KHHETUYECKON SHEPTUU TEJIA

I10 JUIMHE TOPMO3HOTO Iy TH.
DKCIEpUMEHTAIbHOE CPABHEHUE U3MEHEHUS
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MOTCHIMAIBHOW U KHHETUYECKOU SHEPTHI Tella
IIPY JIBUKEHHUU 10 HAKJIOHHOM IIOCKOCTH.
DKcliepuMeHTaIbHas MPOBEPKa 3aKOHA
COXPAaHEHUSI MEXaHUUYECKON YHEPTUH

py CBOOOJHOM I1aJIEHUU.

[IpumeHeHune 3ak0Ha COXpaHEHUS
MEXaHMYECKON SHEPTUH JIJIs pacyera

MOTEHINAJIbHON U KHHETUYECKON SHEPTHUM TENa.

Pemenue 3a4a4 C UCIIOJIb30BAHUEM 3aKOHA
COXpPaHCHUA MEXaHMYECKOU OHCPIun

Hroro no pazgeny

40

Mexannueckne KoJ1e0aHNs U BOJTHBI

2.1

MexaHuyeckue
KoJIcOaHUSA

7

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

3aTyxaronue KojaeoaHus.
BrinyxieHHbIe KOJIeOaHusl.
Pe3onanc

HaoOmronenne xonedaHuii o JEUCTBUEM CHIT
TSDKECTH M YIIPYTOCTH M OOHApYKEHHUE
MOoA0OHBIX KOJIEOAHUH B OKPY>KAIOIIEM MUPE.
AHanu3 Kosje0aHuii rpy3a Ha HUTU

1 Ha IIPYyKHUHE.

OmnpeneneHue 4acTOThl KOJI€OaHUI
MaTeMaTHYECKOT0 U MPYKUHHOTO MasSTHUKOB.
HaGmronenne u 00bsICHEHNE SIBICHUS
pe30HaHca.

HccnenoBanne 3aBUCUMOCTH TIEpHOA
KOJIeOaHMI1 TTOIBEIIICHHOTO K HUTH TPy3a

OT JUJIMHBI HUTH.

[IpoBepka He3aBUCUMOCTH IeproIa KoeOaHui

rpysa, nOABCIICHHOTO K JICHTC, OT MaCChI I'py3a.

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

[IpuMeHeHne MaTeEMaTHIECKOTO

Y IPY’KWHHOT'O MasiTHUKOB B KAYECTBE MOJEIEN

TSI OTIUCAHUSI KOJIEOAHUH B OKPYIKAIOIIEM
MHUDE.

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

Hszmepenue yckopenusi c60600H020 nadenust

2.2

MexaHnueckue
BOJIHBI. 3BYK

MexaHnuyecKkre BOJIHBI.
CBoiicTBa MEXaHUYECKUX
BOJIH. [IpononbHbIe

Y TOTNEPEYHBIC BOJTHBI.
JlirHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHHUS.
MexaHn4ecKre BOJTHBI

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

1 BbIcOTa ToHA. OTpakeHue
3ByKa. MIHdpa3Byk

U yIBTPA3BYK

OOGHapyXeHHUE 1 aHaJIM3 BOJHOBBIX SBICHUN
B OKPY’KafOIIIEM MHpE.

HabOmronenue pactipocTpaHeHUs MPOI0IbHBIX
Y TIONIEPEYHBIX BOJIH (HA MOJEIIH)

1 O0HApY)KEHNE aHAJIOTHYHBIX BUOB BOJTH

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

KOJICOaHUH.

Hab6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa

OT YacTOTHI (B TOM YHCIIC, C UCITOIH30BaHUEM
MY3bIKaJTbHBIX UTHCTPYMEHTOB).
HaOmronenne u 00bsICHEHUE ABJIEHUS
aKyCTHYECKOTO pe30HaHCa.
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AHanmM3 OpUTHHAIBHOTO TEKCTA, TOCBSIIIECHHOTO
MCIIOJB30BaHUIO 3BYKa (WM YIBTPa3BYyKa)

B TEXHUKE (IXOJIOKAIHS, YIBTPa3BYK

B MEJIUIIMHE U JIP.); BBITIOJTHCHHUE 3aJaHHIA

10 TEKCTY (CMBICIIOBOE YTCHHE)

Hroro no pazgeny

15

BJICKTPOMaFHHTHOe IMOJI€ 1 3JICEKTPOMAIrHUTHBLIC BOJIHBI

3.1 | DnekTpoMarHuTHOE 6 DJEKTPOMarHuTHOE IOJIE. [TocTpoenue paccyxaeHuii, 000CHOBBIBAIOIINUX
oJie DIEKTPOMArHUTHBIE BOJIHBL. | B3aUMOCBA3b JIEKTPUYECKOTO U MATHUTHOTO
Y DJICKTPOMArHUTHBIE CaoiicTBa TIOJIEH.
BOJIHBI JJIEKTPOMArHUTHBIX BOJIH. DKCIEpUMEHTAIIBHOE N3YYEHNUE CBOMCTB
[IIxana 3JIeKTPOMarHUTHBIX | 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE
BOJIH. M cmionp30Banue C IOMOIIIbI0 MOOUJILHOTO TeNeoHa).
3JICKTPOMArHUTHBIX BOJIH AHanu3 peHTT€HOBCKUX CHUMKOB
JUTSl COTOBOM CBSI3H. YeJIOBEYECKOr0 OpraHmu3ma.
ONEKTPOMAarHUTHAs IPUPOJA | AHAIHM3 TEKCTOB, OMUCHIBAIOIINX TPOSIBICHUS
cBera. CKOpOCTh CBETA. AJIIEKTPOMATrHUTHOTO U3JyYEHHUS B PUPOJIE:
BonHoBBIE CBOMCTBA CBETa ’KMBBIE OPTaHU3MBI, N3JTy4EHUs] HEOECHBIX TE
(cMBICTIOBOE UTEHUE).
Pacrnio3znaBanue 1 ananu3 pa3inyHbIX
IIPUMEHEHUH 3JIEKTPOMATrHUTHBIX BOJIH
B TEXHUKE.
W3ydeHnne BOJIHOBBIX CBOWCTB CBETA.
Pemenue 3anay ¢ ucnosib3oBaHueM Hopmyi
JUIS1 CKOPOCTH 3JIEKTPOMATrHUTHBIX BOJIH, JIJIUHBI
BOJIHBI M YaCTOTHI CBETA
Htoro no pazneny 6
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CBeToBbI€C ABJICHUSA

4.1

3aKOHBI
pacrpocTpaHeHUs
CBETa

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

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

Hab6nronenue onbITOB, JEMOHCTPUPYIOIINX
SIBJICHHUE MPSMOIUHEIHHOTO
pacnpocTpaHeHHs CBETa

(BO3HMKHOBEHHE TE€HU U MOJIYTEHH),

U UX UHTEPIIPETAIHS C UCII0JIb30BaHUEM
MOHSATHS CBETOBOIO JIy4a.

OObsicHEHUE U MOJICTTMPOBAHNE COJTHEYHOTO
Y JTJYHHOTO 3aTMEHUM.

HccnenoBanue 3aBUCUMOCTH

yTIJla OTPaKEHUS CBETOBOIO JIy4a OT yria
MaJCHMUS.

N3yuyeHue cBOMCTB N300paKEHUS B INIOCKOM
3epKaje.

Hab6nronenue u 00bICHEHHE OTIBITOB

10 MOJTYYEHHIO U300paKeHUN B BOTHYTOM

U BBIMTYKJIOM 3€pKaJiax.

Hab6nronenue u 00bsiCHEHUE OTBITOB

MO MPEJOMJICHHUIO CBETA Ha TPaHULIE
Pa3TUYHBIX CPE, B TOM YHCIIC OIBITOB

C TIOJIHBIM BHYTPEHHUM OTPAKCHHUEM.
HccenenoBanne 3aBUCUMOCTH yIJIa
MPEJIOMJIEHUS OT YIJia aJeHUsl CBETOBOTO JTyya
Ha TPaHULIE «BO3yX—CTEKIIOM.
Pacrnio3zHaBanue SIBIICHUN OTPAKEHUS

Y MPEJIOMJIEHHUS CBETA B TOBCEIHEBHOM
KHU3HU.
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AHanu3 1 00bSICHEHUE SABJICHUS ONITHYECKOTO
MUpaxa.

Pemenue 3aa4 ¢ HCNOJIb30BaHNUEM 3aKOHOB
OTpaXXEHUS U MPEJIOMJIICHUS CBETA

4.2 | JIuH3bI M OITHYECKHE 6 JIunza. Xox myueit B tunze. | [lomydyenne n3o0pakeHU ¢ TOMOIIIBIO
pubOopHI OnTuueckas cuctema coOuparoIel U pacceuBaIOLIEH JIMH3.
¢dotoanmnapara, MUkpockona | Onpenenenrie GOKYyCHOrO pacCTOSIHUS
u Teneckomna. ['na3 kak Y ONTHYECKOU CUJIBI COOMPAIOIIEH
ONTUYECKAsi CUCTEMA. JMH3BL.
bimsopykocTs AHaM3 yCTpOWCTBA U IPUHLINIIA AEHCTBUS
U 1aJIbHO30PKOCTh HEKOTOPBIX ONTHYECKUX PUOOPOB:
¢doToamnmapara, MUKPOCKOTA, TEIECKOIIA.
W3ydeHne MoJenu riaa3a Kak ONTHYECKON
CHCTEMBI.
AHanm3 sIBJIEHUN OJIM30PYKOCTH
U TATbHO30PKOCTH, IPUHIIHUIA 1eHCTBUS
OYKOB
4.3 | Paznoxenue 6enaoro 3 Paznoxenue 0enoro cera HabGnronenue paznoxxeHnus 6e10ro cBeta
CBETa B CIICKTP B ciekTp. OnbiTel HpI0TOHA. | B CHIEKTD.
Clio)keHue CreKTpaIbHBIX HaOmronenue u 00bsICHEHHE OIBITOB
uBeroB. [lucnepcus ceeta 10 TIOJTyYEHUI0 0€JI0T0 CBETa MPU CII0KECHUU
CBETa pa3HbIX LIBETOB.
[TpoBenenue u 0ObSICHEHHUE OTIBITOB
10 BOCTIPUSTHIO IIBETA IPEIMETOB MIPH UX
HAOJIO/ICHUH Yepe3 IIBETOBBIE (PUITBTPHI
(LIBETHBIE OYKH)
Wroro o pazaeny 15
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KBanroBbie ABJIeHUA

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

Hcnyckanue u MOTJIOICHHE | B 3aBUCHMOCTH OT MPEATIOIaraeMoro CTpOCHHUSI

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

JInHenyartele CrieKTpbI W3 PE3YJIBTATOB OIBITOB.
OO6cyxkaeHue NpOTUBOPEUNiA MIIaHETaPHON
MOJICIIA aTOMa ¥ OCHOBAHUM JJISI TUTIOTE3bI
bopa o cranimonapHbIx OpOUTaX AIEKTPOHOB.
Hab6nronenue CruionHpix U JIMHEWYaThIX
CIEKTPOB M3TyUEHHUS PA3TUIHBIX BEIICCTB.
OObsicHEHUE TUHENYATHIX CIIEKTPOB U3ITYUCHHUS

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

sapa

OeTa- U raMMa-u3TyYeHUSI.
CtpoeHue aTOMHOTO s1pa.
Hyknonunast mogenn
aTOMHOTO sigpa. M30TomsI.
PagnoakTuBHEBIE
npespauieHus. llepuon
MOJIypaciiajia aTOMHBIX siIep

CTPOCHHUS sIIpa.

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

Y 110 TTOJIOKCHHUIO B IIEPUOINICCKON CUCTEME
DIIEMEHTOB.

AHan3 U3MEHEHUS COCTaBa sApa U €ro
MIOJIOKEHUS B TICPUOINICCKON CUCTEME

IIPH 0-PATAOAKTHBHOCTH.

HccnemoBaHre TPEKOB 0.-4aCTHII IO TOTOBBIM
doTtorpadusim.

OOHapyXeHUE U U3MEPEHHE PAIHAITIOHHOTO
(oHa ¢ TOMOIIBIO JO3UMETPA, OI[CHKA €T0
WHTCHCHBHOCTH.
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Amnann3 OMoJI0THYECKUX U3MECHEHMH,
MPOUCXOAIINX MO IEUCTBUEM
PaTUOAKTUBHBIX U3JTYUYCHUH.
Hcnonbs3oBaHue paliOaKTUBHBIX W3ITYYCHUI
B MEJIMITMHE

5.3 | Snepubie peakuuu 7 Snepnbie peakunu. 3akoHbl | Pemenue 3a1a4 ¢ HCIIOJIB30BAHUEM 3aKOHOB
COXPAaHEHMS 3apsAI0BOTrO COXPaHEHUS MAaCCOBBIX U 3aPS0BBIX YHUCEII
1 MacCOBOI'0O YHCEIL. Ha ONPEACIICHUE PE3YIBTATOB SACPHBIX
DHeprus CBA3U aTOMHBIX pEeaKuuii; aHAJIA3 BO3MOKHOCTH
anep. CBsA3p Macchl VI HEBO3MOXXHOCTH SIIEPHON PEaKIIMH.
¥ oHepruM. Peakiuu cuHTe3a | OneHKa SHEPTUH CBSI3H SIEP C UCTIONH30BAHHEM
u fenenus sauep. Mcrounuku | opmyisl DiiHIITEHHA.
sHepruu CoJHIa U 3BE3 1. OOcyKaeHHE NEPCIEKTUB UCIIOIb30BAHUS
SnepHas sHepreTuka. YIPaBISIEMOr0 TEPMOSAECPHOIO CUHTE3A.
JencTBus paqnoakTUBHBIX | OOCYKIeHNE MTPEUMYIIECTB U SKOJOTHIECKIX
W3JIy4YCHUHN HA )KUBbIC npo0JieM, CBSI3aHHBIX C SIIEPHON SHEPTETUKOM
OpPTraHU3MBI

Htoro no pazgeny 17

IHoBTOpHUTEJIHbHO-0000 AN MOTYJIb

[loBTOpEHME 9 CucremaTuzanus Brinonnenune yueOHbIX 3aJaH, TPEOYIOIINX

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

1 00001IIeHHE TTPEAMETHOTO
COJICPKaHUs U OIbITA
JCSTEbHOCTH,
IPUOOPETEHHOTO

IIPH U3YYECHUHU BCETO Kypca
(bU3UKK OCHOBHOTO 00IIIETO
oOpa3oBaHMUs.

JIEMOHCTPAILMN KOMIIETEHTHOCTEM,
XapaKTEPU3YIOLINX €CTECTBEHHOHAYYHYIO
TPaMOTHOCTB:

— MPUMEHEHUS MOJYYEHHBIX 3HAHUM

JUJIs HAYYHOT'O OObSICHEHUS (PU3UIECKUX
SIBJICHUM B OKPY>KAIOLLEW IPUPOJIE,

B IIOBCEIHEBHOM >KM3HU U BBISIBJICHUS
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[TonroToBKa K OCHOBHOMY
rOCyJapCTBEHHOMY
9K3aMeHy 10 (pr3HKe

TUTSE 00YJaroIIHuXCs,
BBIOPABIIMX ATOT YUCOHBIM
npeaMeT

(bU3UYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTH;

— IPUMEHEHUS] OCBOCHHBIX
AKCIIEPUMEHTAIBLHBIX YMEHUN

JUTSl UCCIIeIOBaHMsl (PU3UYECKUX SIBIICHUH,

B TOM YHCJIE JJIsl IPOBEPKHU TUIIOTE3

Y BBISIBJICHUS 3aKOHOMEPHOCTEH.

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

YTV MHAWBUIYJTbHBIX TIPOEKTOB, CBA3aHHBIX
C coJiep KaHueM Kypca pu3uku

Hroro no pazaeny 9
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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NEPEYEHb (KOJAUPUKATOP) PACIIPEJEJEHHBIX 1O KJIACCAM
IMPOBEPSIEMBIX TPEGOBAHUM K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON TPOIT'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3SOBAHUS U DJIEMEHTOB COJIEP)KAHUS 11O ®U3UKE

B denepanbHBIX W pEerHOHANBHBIX TPOIEIypax OIEHKA KayecTBAa OOpa3OBaHHS
UCTIONB3YyeTCs MepeueHb (Koau(ukaTop) pacipepeseHHbIX 0 KiaccaM IPOBEPSEMBIX
TpeOOBaHMH K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30oBaTEIbHON MPOTPaMMEI
OCHOBHOTO 00111er0 00pa30BaHMs U 3JIEMEHTOB COJIEp>KaHus Mo (hU3HKE.

7 KUIIACC

IIpoBepsieMble nMpeaMeTHBbIE Pe3yJbTATHI OCBOEHHSI OCHOBHOI 00pa3oBaTeibHOM
NMPOrpaMmMbl

Kon [IpoBepsiemble MpeAMETHBIE PE3YIBTATHI OCBOEHUSI OCHOBHOM
IPOBEPSIEMOTO o0pa3oBaTenbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHUs
pe3yabTaTa

1.1 MCMOJIb30BaTh U3YUYECHHBIE MOHSITHUS

1.2 pa3vyarh SBJCHUS 10 ONHCAHUIO WX XapaKTepHBIX CBOICTB
U Ha OCHOBE OIBITOB, JIEMOHCTPHUPYIOIIUX JaHHOE (U3HUECKOe
SIBJICHHE

1.3 pacro3HaBaTh MPOSIBJICHUE M3YYCHHBIX (PU3UYECKUX  SBICHUUN

B OKpPY’KaroIeM MUPE, B TOM YHUCIIe (U3HUCCKHUE SBJICHUS B TIPUPOJIC,
IIPY 3TOM TEPEBOAUTH MPAKTUUYECKYIO 33/1a4y B yU4eOHYIO, BBIIACISTH
CYIIIECTBEHHbBIEC CBOMCTBA (IPU3HAKH) (PU3UYECKUX SBICHUN

14 ONMKCHIBATh M3YyUYCHHBIE CBOMCTBA TeNl W (DU3UYECKUE SBIICHHUS,
UCTIONIB3Ysl (PU3WYECKWE BEIIMYUHBI, TPH OINHWCAHUHA IPaBUIBHO
TPaKTOBaTh (DU3WYCCKUN CMBICT MCHOJIB3YEMBIX BEIMYWH, WX
0003HaYEHUS U €IMHUIIBI (PU3UYECKUX BEJIMUWH, HAXOIUTh (POPMYIIHI,
CBS3BIBAIONIUE JIAHHYIO (PU3MYECKYI0 BCIMYMHY C JIPYTHMH
BETMYMHAMHU, CTPOUTHh TpauKd  HM3YyUYCHHBIX  3aBUCUMOCTEH
(bU3UYECKUX BEITMYHUH

1.5 XapaKTEepU30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBIICHUS W TPOLECCHI,
UCIIOJIb3Ysl W3YYEHHBIE 3aKOHbl, NIPH 3TOM JaBaTb CIIOBECHYIO
GbopMynUpPOBKY 3aKOHAa U 3alHMChIBaTh €ro MaTeMaTH4ecKoe
BBbIpaKEHNE

1.6 O0OBSACHATH (1)I/ISI/IIIGCKI/IC SABJICHUA, ITPOLUECChI U CBOMCTBA TCJI, B TOM
YUCI€C N B KOHTCKCTC CI/ITyaHI/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOT' O
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XapakTepa: BBIABIATh NPUYUHHO-CICICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHre U3 1 — 2 JIOTHYECKHUX MIAaroB C OMOpoi Ha 1-2 W3ydeHHBIX
CBOMCTBa (du3HYECcKuX SIBJICHUU, buznueckux 3aKOHA
WA 3aKOHOMEPHOCTH

1.7

pemiath pacdeTHble 3a7aud B 1 — 2 JeiCTBUS, UCHOIB3YS 3aKOHBI
U (GOopMyJibl, CBS3bIBAIOIIME (PU3MUECKHE BEJIMYMHBI: HA OCHOBE
aHaJIM3a yCJIOBHS 33J1a4M 3alIMCHIBATh KPATKOE YCIOBUE, ITOACTABIIATh
duznyeckre BETUUUHBI B (QOPMYIIBI U IPOBOAUTH PACUEThl, HAXOIUTh
CIPaBOYHbIE JJAHHBIE, HEOOXOAUMBIE I PELIEHUS 3a/1ay, OLICHUBATh
PEATUCTUYHOCTD MOJYYEHHOU (PU3NYECKOI BETUUYUHBI

1.8

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PELIUTh MPU MOMOLIU
¢uznyecKux METOJOB, B ONHCAHMM MCCIEAOBAHUSA BBIICIATH
IIPOBEPSAEMOE IIPEATIOJIOKEHHE (runoresy), pasyinyarth
U UHTEPHPETUPOBATh MOJYYEHHBIA PE3YNIbTAT, HAXOAUTh OIIMOKHU
B XOJI€ OIIbITA, JeJaTh BBIBOJBI 110 €0 pPe3yJibTaTaM

1.9

IPOBOJUTH  OMNBITBI 1O HAOMIOAEHUIO (U3UYECKUX  SIBJICHUU
WM (PU3NYECKHX CBOMCTB Tel: (HOPMYIUPOBATH IPOBEPSIEMBIE
OPEINoNIOKEeHNs, CcOOMpaTh  YCTAaHOBKY M3  INPEIJIOKEHHOTO
000pyZ0BaHUs, 3alUChIBATh X0 ONbITa U (POPMYIUPOBATH BHIBO/IbI

1.10

BBITIOJIHATh TPSMBIE W3MEPECHHUS C HCIOJIh30BAHUEM aHAJIOTOBBIX
U U POBBIX MPUOOPOB, 3aMKCHIBATH TTOKA3aHUsI MPUOOPOB C YUETOM
3aJIaHHOM aOCOJIOTHOM MOTPEIIHOCTH U3MEPEHUN

1.11

MPOBOJUTh  WCCJEAOBAHHE 3aBUCUMOCTH  OJHOW  (DU3UYECKOM
BEJIMYMHBI OT JAPYrod C HCHOJIb30BAHUEM TNPSIMBIX H3MEPECHUMH,
y4acTBOBaTh B IJITAHUPOBAHUHM Y4E€OHOTO HCCIEIOBAaHMS, COOUPAThH
YCTAHOBKY U BBIITOJHATh U3MEPEHUS, CIIENYS NPENI0KEHHOMY IUIAHY,
(buKcupoBaTh pe3yJbTaThl IMOTYYCHHOM 3aBUCUMOCTH (DU3NUYECKUX
BEJTMYMH B BUJIE MPEJIOKEHHBIX TaOIHIl ¥ TpadUKOB, JIeJIaTh BHIBOIBI
10 pe3yJibTaTaM MCCIIETOBAHMS

1.12

MPOBOAUTh KOCBEHHBIE HU3MEPEHUs (PU3NUECKUX BEIUYHUH, CICHYS
MPEIIOKEHHOW MHCTPYKITUU: TIPY BBITIOJTHEHUH U3MEPEHUN COOMPATh
SKCIIEPUMEHTAJIBHYI0 YCTAHOBKY M BBIUHUCIISTH 3HAYEHUE HCKOMOM
BEJINYUHBI

1.13

coOnoAaTh  MpaBWjla TEXHUKM  0Oe30macHOCTH  mpu  pabote
c 1abopaTOpHBIM 000PYIOBAHUEM

1.14

yKa3bIBaTh MPUHLIUIIBI JEHCTBUS TPUOOPOB U TEXHUUECKUX YCTPOUCTB,
XapaKTepU30BaTh MPUHIUIBI JEUCTBUS U3YYEHHBIX MPUOOPOB
U TEXHUYECKUX YCTPOMCTB C MOMOILIBI) MX OMMCAHUSA, HCHOJb3YS
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3HaHMS O CBOMCTBax (1)I/IBI/IIIGCKI/IX SIBICHUW U HCO6XOI[I/IMI)IG
@HSHHCCKHG 3aKOHBI 1 3aKOHOMCPHOCTH

1.15

NPUBOIUTh TPHUMEPHl (HAXOAUTh HWHPOPMAIMIO O IpHUMEpax)
NPaKTUYECKOTO MCITOJIb30BaHMs (PU3MUSCKUX 3HAHHUI B TIOBCEAHECBHOM
YKU3HHM JJI 00ecIieueHus1 0€30MMaCHOCTH MPHU 0OpaIeHUH ¢ TIPUOOpaMHU
U TEXHWYCCKMMH  YCTPOMCTBaMH,  COXPAaHCHHUS  3JIOPOBbS
U COOJIIOZICHUS HOPM DKOJIOTHUECKOTO IMOBEICHUS B OKPYKAIOIICH
cpene

1.16

OCYHIIECTBJIATh OTOOp HMCTOYHMKOB WHMOpmaiuu B cetu HMuTepHer
B COOTBETCTBHM C 3a/JIaHHBIM IOHMCKOBBIM 3allpOCOM, HAa OCHOBE
UMEIOIINXCSA 3HAHUM M IIyTEM CPABHEHUS DPa3jIU4YHBIX MCTOYHUKOB
BBIACIATh MH(GOpPMAIMIO, KOTOpas SABIAETCS IPOTUBOPEUHBOM
WJIA MOKET OBITh HEIOCTOBEPHOU

1.17

WCIIOJB30BaTh TP  BBIMOJHEHMH Y4YE€OHBIX 3aJlaHMMl  Hay4HO-
MONYJISIPHYIO JIUTEPATYPY (PU3MUECKOTO COMAEpKaHUs, CHPABOYHbBIC
Marepuaibl, pecypcel cethn HHTEpHET, BlIameTh IpUEMaAMU
KOHCHEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus UHGOpMAIUU U3 OJTHOU
3HAKOBOUW CHUCTEMBI B JIPYT'YIO

1.18

co37aBaTh COOCTBEHHbIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOILIEHUS
Ha OCHOBE 2 — 3 HICTOYHUKOB HH(POpMAIIUK PU3NIECKOTO COJICPIKAHUS,
B TOM 4uCle MyOJIMYHO JeNaTh KpaTKUE COOOIEHUS O pe3ysibTaTax
OPOEKTOB WJIM YYE€OHBIX HCCIEJOBaHUMA, MpPU 3TOM TI'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUMHBIN anmapat Kypca (U3HKH,
COIIPOBO’KJIATh BBICTYILJICHUE NPE3ECHTALUEN

1.19

MIPY BBITIOJIHEHNUN YYEOHBIX MTPOCKTOB M UCCIIEIOBAHUNA PACTIPEICIISTh
00sI3aHHOCTH B TPYIINE B COOTBETCTBUU C TTOCTABJICHHBIMU 33J[a4aMH,
CIEIUTHh 32 BBHINIOJHECHUEM IUIaHA JCHCTBUH, aJ€KBATHO OLICHUBATh
COOCTBEHHBI BKJAJ B JIEATCIBHOCTh TPYIIbI, BBICTPAUBAThH
KOMMYHUKATUBHOE B3aUMO/JICHCTBUE, YUUTHIBASI MHEHUE OKPYKAKOLIUX

IIpoBepsieMble 3J1eMEeHTHI COAEPKAHUS

Kon Kon [IpoBepsieMbie 37IEMEHTHI COAEPKAHUS
pazzaena DJIEMEHTA
1 OU3UKA U EE POJIb B ITIO3SHAHWM OKPYXAIOIIET'O MIPA

11 ®du3zuka — Hayka O mpupoje. SBlIeHHs MOPUPOJBIL.
dusnyeckue  SABJICHUS:  MEXAaHWYECKHE,  TEIIOBbIE,
ANEKTPUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE
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1.2

dusnueckue BeIWYUHbI. V3MepeHne (Gu3nuecKux BEJIUYUH.
@uznueckue  npubopel.  [lorpemHOCT,  M3MEpEHUH.
MexyHapoaHas CUCTEMA €IMHULL

1.3 EcTecTBeHHO-HayYHBIM METOJ] TO3HAHWS: HAOIIOICHUE,
MOCTAaHOBKAa HAy4YHOI'O BOIMPOCA, BBIIBIXKEHHE THUIIOTE3,
OKCIIEPUMEHT TI0  TPOBEpPKE TUMOTE3, OOBICHEHHUE
HaO0JII01aeMOT0 SIBJICHUS

14 Omnucanne GU3NYECKUX SABICHUI C TOMOIIBIO MOJIEEH

1.5 [IpakTruueckue paboThI:

W3mepeHne pacCTOsTHUM.

N3mepenrie 00beMa )KHIKOCTH U TBEPJOTO TENA.
Onpenenenue pasMepoB MaJbIX TEIL.

N3mepenne Ttemmeparypbl MpPU TOMOIIU KUAKOCTHOTO
TEPMOMETpPA U JATYUKA TEMIIEPATypPbl

[NEPBOHAYAJIbHBIE CBEJIEHM A O CTPOEHNU BEHHIECTBA

2.1 CrtpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX Pa3MephI.
OnbIThI, T0KA3bIBAIOIINE JTUCKPETHOE CTPOCHHUE BEIIECTBA

2.2 JBmxeHne dactuil BemecTBa. CBsI3b CKOPOCTH JABUKCHUS
4acTuIl ¢ TemrepaTypoil. bpoyHoBckoe nBmwkenue, auddys3us

2.3 B3aumopeiictBue  yacTuil  BEILECTBA: OPUTSKEHUE
U OTTAJIKUBaHUE

2.4 ArperaTHble COCTOSIHUSI ~ BEIIECTBA: CTPOCHHE Ta30B,
KUIAKOCTEH U TBEpAbIX  (KPUCTAUIMYECKHUX)  Tel.
B3auMocCBsi3p MEXAy CBONCTBAMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUAX M WX aTOMHO-MOJEKYJISIPHBIM
CTPOCHHEM

2.5 OcoOeHHOCTH arperaTHbIX COCTOSHUN BOJIBI

2.6 [IpakTrueckue paboOTHI:

Orenka auaMeTpa aToMa METOI0M PSAIOB
(c ucnonp3zoBanreM ororpaduii).

OnbITH IO HAOJTIOICHUIO TETNIOBOTO PACIIUPEHUS Ta30B.
OnbITEl IO OOHAPYKEHUIO TEHCTBUS CHUJI MOJICKYJIIPHOTO
MPUTSDKCHUS

JIBVDKEHUE U B3AMOJIEMCTBUE TEJI

3.1

MexaHndeckoe IBUKEHHE. PaBHOMEPHOE U HEPABHOMEPHOE
JIBIDKEHUE
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3.2 Ckopoctb. CpenHsii CKOpPOCTh HpPH  HEPAaBHOMEPHOM
JIBUKEHUH. PacyeT myTu v BpeMeHH JIBUKEHUS

3.3 SABnenue mHepuuu. 3aKOH MHepuuU. B3ammopeiicTBue Ten
KaK NpHYMHA U3MEHEHUS CKOPOCTH IBMXKEHUs Ten. Macca
KaK Mepa MHEpTHOCTH Tella

3.4 [TnotHOCTH BemecTBa. CBA3b IJIOTHOCTU C KOJIMYECTBOM
MOJIEKYJI B €IMHHULIE 00bEMA BEILIECTBA

3.5 Cuna Kak XapaKTepUCTHUKa B3aUMOICHCTBUS TEN

3.6 Cuna ynpyroctu u 3akoH ['yka. W3mepenue cuibl
C IOMOUIBIO TMHAMOMETPA

3.7 SABnenne TATOTEHUS W cwina Tsokectd. Cuna  TshKecTu
Ha Ipyrux aHerax. Bec tema. HeBecomocTs

3.8 Cuna tpenus. TpeHne CKOIbXEeHUS U TpeHue 1okos. Tpenue
B IIPUPOJIE U TEXHUKE

3.9 CrnoxeHue CWi, HaNpaBiICHHbIX IO OJHOM MPSMOM.
PaBHOn€liCcTBYIOIIAS CHIT

3.10 [IpakTrueckue paboThI
OnpeneneHne CKOPOCTH paBHOMEPHOTO JIBMXKEHMS (IIapHKa
B JKMJIKOCTH, MOJIENM 3JIEKTPUYECKOIO aBTOMOOWJIS U TaK
nanuee).
OnpeneneHue CpeIHEH CKOPOCTH CKOJIBKEHHUS Opycka
WIN IapUKa 110 HAKIOHHOW MJIOCKOCTH.
Onpenenenue INIOTHOCTH TBEPIOTO TENA.
OneITBl, JEMOHCTPUPYIOIIME 3aBHCUMOCTb PACTSHKEHUS
(medopmarun) IpyKUHBI OT TPUITIOKECHHON CHJIBL.
OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTb CHJIbI TPEHHS
CKOJIBKEHMSI OT BEca Teja U XapakTepa CONPUKACAIOLIUXCS
TOBEPXHOCTEU

3.11 @u3nuecKkue SBICHHUS B MNPUPOAE: TNPUMEPHI JIBHKEHUS
C Pa3JIMYHBIMU CKOPOCTSAMU B KMBOU M HEXKUBOU IIPUPOJE,
JNEHUCTBHE CUJIbI TPEHUS B IPUPOJE U TEXHUKE

3.12 TexHuyeckue ycTpoicTBa: JUHAMOMETP, HOAIIUITHUKH

JABJIEHUE TBEPbBIX TEJI, XUAKOCTEU N T A30B
41 Hasnenne  TBepaoro tTena. CrnocoObl  yMEHBIICHUS

N YBCIIMYCHUA OABJIICHUS
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4.2

JlaBneHnue raza. 3aBUCUMOCTD JaBJICHUS raza OoT 00beMa,
TEMIIEPATYPhI

4.3

Hepej:[aqa AaBJICHUA TBCPAbIMHU  TCJIaMH, KHUIAKOCTIAMH
u razamu. 3akoH Ilackans. [TneBMaTHyeCKre MalllMHbI

4.4

3aBUCUMOCTh  JABJCHUS  JKUJKOCTH  OT  TJIyOUHBI
['uapocratnueckuii mapagokc. CooOmaronmecss COCyaAbl.
['mapaBianyecKkre MEXaHU3MbI

4.5

Atmochepa 3emmu u atrmocepHoe naBneHue. [IpudamHbI
CYLIECTBOBAHMSI BO3AYIIHOM 000y0uku 3eMin. OmbIT
Toppuuennu. 3aBUCUMOCTb  aTMOC(EPHOrO  JaBJICHUSA
OT BBICOTHI HaJ] YPOBHEM MODSI

4.6

N3mepenue aTMochepHOro JTaBJICHMUS. [Tpubopsl
JUTSL U3MEpEeHUst aTMOC(HEPHOTO JTaBJICHUS

4.7

[JelicTBue XUIKOCTH U Tra3a Ha MOTPYKEHHOE B HUX TEJIO.
BritankuBaromias (apxumeioBa) cuiia. 3aKkoH Apxumesa

4.8

ILtaBanue ten. Bo3nyxoruiaBanue

4.9

[IpakTrueckue paboThI:

HccnenoBanne 3aBUCUMOCTH Beca Teja B BOJE OT o0Obema
MOTPYKEHHOM B )KUIKOCTh YACTH TeEJa.

OnpeneneHue  BBITAJKMBAIOMIEM  CWIBL, JIEMCTBYIOLIEH
Ha TEJIO, MOTPYKEHHOE B )KUIKOCTD.

IIpoBepka  HE3aBUCHUMOCTH  BBITAJIKUBAIOIMIEH  CHJIBI,
JICVCTBYIOIIEH HA TEJO B XKUJIKOCTH, OT MACCHI TeJa.
OnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITATKUBAIOIIEH
CWJIbI, JCHUCTBYIOIIEH Ha TEIO0 B JKUIKOCTH, OT OOBbeMa
MOTPY’KEHHOMW B JKMAKOCTh YAaCTH Te€la U OT IUIOTHOCTH
JKUAJIKOCTH.

KoncTpynpoBanue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOIKU
Y OIPEJICIICHUE €€ IPY30M0bEMHOCTH

4.10

®duznyeckue SBJICHUS B MPUPOJIE: BIUSHUE aTMOC(EpHOTO
JTaBJICHUS Ha )KMBOW OpraHU3M, IJIaBaHUE PhIO

411

Texnuueckue  ycTpoilcTBa:  cooOLIAOIIUMEcs  COCY.bI,
YCTPOMCTBO  BOJOINPOBOJA, THAPABIMYECKAN  IIpecce,
MaHOMETp, OapoMeTp, BBICOTOMEpP, MOPIIHEBOM HAacOC,
apeoMeTp

PABOTA, MOIIIHOCTbD, OHEPT A

5.1

Mexanudeckas pabota
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5.2

MexaHuueckas MOITHOCTB

5.3 [TpocTeie MexaHU3MBL: pblYar, 0J0K, HAKJIIOHHAs! INIOCKOCTb.
[IpaBriIo paBHOBECHS pblUara

5.4 [TpumeHeHre npaBuia paBHOBECHS pblyara K 0JI0Ky

9.5 «3o0soToe TpaBuIOo» MexXxaHuKd. KodadduimeHT moiae3Horo
neicTBUsl MexaHu3MoB. [IpocTble MexaHM3MBl B OBITY
U TEXHUKE

5.6 [loTeHanbpHas SHEPTUM Tela, MOJAHITOro Haj 3eMien

5.7 Kunernueckas sHeprust

5.8 [lomHast MexaHuWdeckass DHEpPrus. 3aKOH HM3MEHEHUS
Y COXpaHEHUSI MEXaHUYECKOU SHEPTUU

5.9 [IpakTrueckue paboThI:
Omnpenenenne pabOThl CUIIBI TPEHUS IMPU PaBHOMEPHOM
JBMKCHHUH TeJa 10 TOPU30HTATBHON TTOBEPXHOCTH.
HccnenoBanre ycnoBUM PaBHOBECHS pblyara.
N3mepenne KII/] HakKJIOHHOM IITIOCKOCTH.
W3ydenne 3akoHa COXpaHEHUS MEXaHUYECKON YHEPTUU

5.10 @u3nyecKue SBJICHUS B IPUPOJE: PblUaru B TEJIC YEIOBEKa

5.11 TexHnueckue YCTPOWCTBA: phryar, ITOJBUKHBIN

¥ HEMOJBIKHBIA OJIOKHM, HAKJIIOHHAS TUIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
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8 KJIACC

HpOBepﬂeMble NpeaAMETHbIEC PE3YJAbTAaThl OCBOCHUS OCHOBHOI1 Oﬁpa3OBaTeJILHOﬁ

NPOrpaMmbIl

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsiemble IPEAMETHBIE PE3YIbTATHl OCBOEHUS OCHOBHOM
o0pa30BaTeNbHON IPOTpaMMBbl OCHOBHOT'O OOIIET0 00pa30BaHHUs

1.1

HCIIOJIB30BaTh ITOHATHUA

1.2

pa3iindaTtb ABJICHHUA II0 OIIMCAHHUIO HX XapPaKTCPHBIX CBOMCTB
N Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIHMX HOAaHHOC (1)I/I3I/I"I€CKOC
SABJICHUC

1.3

pacro3HaBaTh MPOSIBJICHUE M3YYCHHBIX (U3MUECKUX  SBIICHUN
B OKpY>KaroIIeM MUpPE, B TOM yucie GU3NUEeCKue SIBJICHUS B IPUPO/IE,
IIPU 3TOM MEPEBOJUTh MPAKTUYECKYIO 3a/a4y B yu4e€OHYIO, BBIACIISITh
CYIIIECTBEHHbIC CBOMCTBA (IIPU3HAKH) (PU3UYECKUX SIBICHUN

1.4

ONKCHIBATh M3YUYCHHbIC CBOWCTBA TeNl W (PU3MYECKUE SIBICHMUS,
UCTIONIb3Ysl (PU3UYECKHE BEJIUYUHBI, MPU OMNHUCAHUMU MPABUIHHO
TPakTOBaTh  (U3MYECKUH  CMBICT  HMCIOJB3YeMBIX  BEJIMYMH,
0003HaYEHUs U €UHUIIBI (PU3UUECKUX BEIHMYUH, HAXOJAUTH (POPMYIIHI,
CBS3BIBAIONIUE JTAHHYI0 (PU3WYECKYI0 BEIMYMHY C JPYTUMH
BeIMUMHAMH, CTPOUTHh TpauKW  WM3YyYCHHBIX  3aBUCHMOCTEH
(U3UIECKUX BEITMYHMH

1.5

XapaKTEepU30BaTh CBOMCTBA TeJ, (DU3MUYECKUE SIBIICHUS W TPOIECCHI,
WCMOJIb3ysl HW3YYEHHbIC 3aKOHBI, IMPH O3TOM JaBaTh CJIOBECHYIO
GOpMyIMPOBKY 3aKkOHa W 3alUChIBaTh €r0  MaTeMaTHYeCKoe
BBIPAKCHUE

1.6

OOBSCHATHh (M3UYECKUE TPOIIECCHl W CBOWCTBA TEI, B TOM YHUCIIE
U B KOHTEKCTE CUTyallud MPaKTHUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIIAITH TIPUYUHHO-CJIC/ICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE
3 1—2 JIOrMYecKUX IIaroB C MOMOIIbI0 1—2 HM3y4YEHHBIX CBOMCTBA
bU3MYeCKUX SBICHUM, (PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemarbh pacdyeTHbIe 3a7auv B 2 — 3 JEWUCTBUS, UCIOJB3YS 3aKOHBI
u  (HOpMyTBI, CBS3BIBAIOIINE (PU3NYECKHE BEIMYMHBI: HA OCHOBE
aHallu3a yCJIOBUS 3aJaud 3allMChIBaTh KPATKOE YCIIOBUE, BBISBIISTH
HEJIOCTAaTOK JIaHHBIX IS pEeHICHUs 3a/ladd, BBIOUPATh 3aKOHBI
u (GopMyIbl, HEOOXOJIUMbIE NJisi €€ PEelleHUs, MPOBOAUTH PaCUEThl
W CPaBHUBATH IMOJYYEHHOE 3HaueHWE (HUUYECKON BEITMUMHBI
C U3BECTHBIMU JAHHBIMU
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1.8

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIIMTh MPU IMOMOIIU
(u3NYECKUX METOJIOB, UCIIOJIB3Ys ONTMCAHUE UCCIIEJOBAHMSI, BBIJIEIISTh
IIPOBEPSAEMOE MPEAIOTI0KEHUE, OLEHUBATh IPABUIIBHOCTD IOPSAIKA
IIPOBEJECHNUS UCCIIEIOBAHUSA, JENATh BEIBOJBI

1.9

OPOBOAUTH OMNBITHI MO  HAOMIOAEHUIO (DU3MUECKUX  SBICHHI
Wi (QU3NYECKUX CBOWCTB Tel: (HOpPMyIHpOBaTH MPOBEPSEMBIC
IOpPEINONIOKEHUs, CcOoOMpaTh  YCTAaHOBKY U3  HPEIJIOKEHHOIO
000py1I0BaHUs, OMUCHIBATH X0/l OTbITa U (DOPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATD MPAMBIE M3MEPEHUS C HCIOJIb30BAHUEM aHAJOTOBBIX
npUOOPOB U AATYUKOB (PU3NYECKUX BEIMYMH, CPABHUBATH PE3YJIHTATHI
U3MEPEHUI ¢ yUeTOM 3a/laHHOM a0COIIOTHOM MOTPEIIHOCTH

1.11

IPOBOAUTH  HUCCIEJOBAaHME 3aBUCHUMOCTH  OJHOW  (U3HYECKOM
BEJIMYMHBI OT JPYroM C MCHOJIB30BAHUEM NPSIMBIX W3MEPEHUN:
IUIAHUPOBaTh HCCJEI0BaHUE, COOUpaTh YCTAHOBKY U BBINOJHSTH
U3MEpPEHHUs], cienys  NpPeJIOKEHHOMY  IUIaHy, (DUKCUPOBAThH
pe3ynbTaThl MOJYYEHHOM 3aBUCHUMOCTU B BHJE TAOJUI U T'pa(HKOB,
JIeJ1aTh BBIBOJIBI 110 PE3YyJIbTaTaM UCCIIEAOBAHUS

1.12

MPOBOJUTh  KOCBEHHbIE  HM3MepeHUs:  (U3MYECKUX  BEIUYMUH:
TUIAHUPOBATHh U3MEPEHUSI, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTaHOBKY,
ciaenyss NpPEeIJIOKEHHOW WHCTPYKUMH, W BBIYUCIATH 3HAUYCHUE
BEJINYHHBI

1.13

coOnofaTh  MpaBWia TEXHUKM  0Oe30macHOCTH  mpu  paboTte
C 1abopaTOpHBIM 000PYIOBAHUEM

1.14

XapaKTEepU30BaTh MPUHLUIIBI JEUCTBUS HW3YUYEHHBIX MPUOOPOB
U TEXHUYECKUX YCTPOMCTB C OIOPOM HA MX OIMCAHMs, HUCIIOJIb3Ys
3HaHMST O CBOMCTBaX (PU3WYECKUX SBJICHUH UM HEOOXOIUMBIE
buznyeckrue 3aKOHOMEPHOCTH

1.15

pacIio3HaBaTh IIPOCTBIE TEXHUYECKUE YCTPOUCTBA U M3MEPUTEIIbHBIE
npUOOPHI MO CXEMAM U CXEMaTUYHBIM PUCYHKaM, COCTABIIATh CXEMBI
JIIEKTPUYECKUX LENed C IOCIEI0BATENbHBIM W IAPAIIIEIbHBIM
COCIMHEHHEM D3JIEMEHTOB, pa3iuyas YCJIOBHble OOO3HAUYEHHUS
DJIEMEHTOB JJIEKTPUYECKUX LIETIEN

1.16

OPUBOAUTH TPUMEPHl (HAXOIUTh WHPOPMAIMIO O MpUMEpax)
MPAKTHYECKOTO UCTIOIh30BaHUS (PU3NICCKUX 3HAHUN B TIOBCETHEBHOM
YKU3HU JIJ1s1 o0ecrieueHus 0€30MacHOCTH MpY OOpallieHruy ¢ MpudopamMu
U TEXHUYECKUMU  YCTPOWCTBAMH,  COXPAHECHHS  37I0POBBS
U COOJIIOJIEHUST HOPM 3KOJOTHYECKOTO TOBENCHHUS B OKpYKaroIen

cpene
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1.17

OCYIIECTBIIATH MMOUCK HHPOPMATUU PU3NUECKOTO COACPKAHUS B CETH
WHTepHeT, HA OCHOBE HWMEIONIUXCS 3HAHUM M TyTEM CpPaBHCHHS
JOTIOJTHUTEIHHBIX HCTOYHHKOB BBIACIATh WHGOPMAINIO, KOTOpas
SIBJIIETCSI IIPOTUBOPEUNBON MITM MOYKET OBITh HEJJOCTOBEPHOM

1.18

UCIIONBb30BaTh MPU  BBIMOJTHEHUM Y4YEOHBIX 3aJlaHuil  HAy4YHO-
NOMYJISIPHYIO JIUTEpaTypy (U3UYECKOTO COJCPKaHUsI, CIPABOYHbBIC
MaTepualibl, pecypcbl ceth VIHTEepHET; BIAeTh NOpHEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHPOPMAIIMK U3 OAHON
3HAKOBOW CHCTEMBI B APYTYIO

1.19

co3aaBaTh COOCTBEHHBIC MMCHhMEHHBIC U KPATKHE YCTHBIC COOOIICHUS,
000061mass uHGOPMAITUIO U3 HECKOJbKHUX HCTOYHHUKOB (PHU3UUECKOTO
CoNlepKaHMs, B TOM 4YHCJIE IMyOJWYHO TPEICTABIATH PE3yJIbTAThI
MPOCKTHOW WJIM HCCICIOBATENbCKON ACATEIBHOCTH, TPH OTOM
IPAaMOTHO HCIIOJB30BaTh HM3YUYCHHBIM MOHATUHWHBIA armapar Kypca
(bU3UKH, COMMPOBOXKIATH BRICTYIUICHUE MTPE3CHTAIINCH

1.20

MIPU BBIMOJHEHUH YYEOHBIX MPOEKTOB M MCCIECIOBAHUN (PU3UUYECKUX
IPOLIECCOB pacHpeliesaTh OOS3aHHOCTU B TPYIIE B COOTBETCTBUU
C TOCTaBJICHHBIMM 3aJadyaMH, CJIECAUTh 34 BBIIOJIHEHUEM IJIaHA
NEeUCTBUN U KOPPEKTUPOBATH €T0, aJICKBATHO OLICHUBATH COOCTBEHHBIM
BKJIQJl B JEATEIBHOCTHh TPYMIbI, BBICTPAUBATH KOMMYHHKATHUBHOE
B3aMMOJICUCTBHE, MMPOSIBIISSE TOTOBHOCTH Pa3peiaTh KOH(PIUKTHI

IIpoBepsieMble 3J1eMEeHTbI COAEPKAHUS

Kon Kon [IpoBepsieMbie 37IEMEHTHI COAEPKAHUS
paszzena | 5JEMEHTa
6 TEITJIOBBIE ABJIEHUA
6.1 OCHOBHBI€ TTOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKOU TeOpUn

CTpOEHMS BellecTBa. Macca u pa3Mmepbl MoJieKyl. OMbITHI,
MOJATBEPXKAAIOIINE OCHOBHBIC TOJOXKEHUS MOJICKYJISIPHO-
KUHETUYECKOU TEOPUU

6.2 Monenu TBEpIOTO, KUIKOTO M Ta3000pa3HOTO COCTOSTHHIMA
BemiecTBa. Kpucramnuaeckue u amopdHbIe TeIa

6.3 OOBsICHEHHE CBOMCTB Ta30B, KUIAKOCTEH U TBEPABIX TEI
Ha OCHOBE ITOJIOKEHUH MOJICKYJIIPHO-KUHETHICCKON TeOprun

6.4 CMauuBaHue u KallWJIJIAPHBIC SABJICHHUA

6.5 TenoBoe pacumpeHue u cxxaTue
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6.6

Temneparypa. CBsizsb  TemmepaTypbl CO  CKOPOCTBIO
TEIJIOBOTO JIBH>KEHHMSI YaCTHUIL

6.7 BuyTpennss sHeprus. CrocoObl M3MEHEHHsI BHYTPEHHEU
SHEPruH: Terionepenaya u CoBepIIeHre padboThl

6.8 Buapl Teronepenauu: TEIUIONPOBOJHOCTb, KOHBEKIIMA,
U3JTy4YCeHUE

6.9 KonnuecTBo TemnoTel. Y aenpHas TeMI0EMKOCTh BELLIECTBA

6.10 TerutooOMEeH W TEIUIOBOE  paBHOBECHE. Y PaBHEHHE
TEIUIOBOTO OanaHca

6.11 [InaBieHrE W OTBEPACBAHME KPHUCTAJUIMYECKUX BEILIECTB.
VY nenbHas TEIOTAa MJIaBICHUS

6.12 [TapooOpazoBanue u konaeHcarwus. Mcmapenue. Kumenue.
VYaenbHas  TemjgoTra  MapooOpa3oBaHusA.  3aBUCHUMOCTh
TEMIEPATypPbl KUTICHHUS OT aTMOC(HEPHOTO JaBICHHS

6.13 BrnaxuocTth Bo3ayxa

6.14 DHeprus TOIIUBA. Y JeNbHas TEIIOTa CTOPAHHUS

6.15 [Tpuniune!r padbotsl TernoBbix apurareneii KI1/ remmosoro
nBurarens. TemoBble JBUTATENH M 3alUTa OKPYXKAIOIICH
cpeabl

6.16 3aKOH COXpaHEHHUS W MPEBPAIICHUS YHEPTHH B TETIJIOBBIX
mporeccax

6.17 [IpakTrueckue paboThI:
OmnbITel IO OOHAPYKEHUIO JEHCTBUS CHUIJI MOJIEKYJISIPHOTO
PUTSHKCHHUS.

OMNBITH M0 BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOW COIU
WJIM caxapa.

OnpITEl 110 HAOJIOACHUIO TEIUIOBOTO PACHIMPEHUs Ta3oB,
JKUIKOCTEU U TBEPABIX TEI.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.
OnbIThl, JIEMOHCTPUPYIOIIUE  3aBUCUMOCTb  JIABJICHUS
BO3/IyXa OT €ro 00beMa U HarpeBaHUs WA OXJIKICHHUS.
IIpoBepka rUMOTE3bl JIMHEWHOM 3aBUCUMOCTH  JIJIMHBI
CTOJIOMKAa JKMJIKOCTU B  TEPMOMETPHUYECKOU  TpyOKe
OT TEMIIEPATYPHI.

HaGmiogenne wu3MeHEHHs BHYTPEHHEH SHEpruM Tela
B PE3yJIbTATE TEIUIOTIEPEIauu U paOOThl BHEIITHUX CHIL.
HccnenoBanne sBICHUS TEMIOOOMEHAa TPH CMEIIMBAHUU
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XOJIOAHOU U TOPAYEH BOJBI.

OrnpeneneHue KOIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOMU
MIPY TETUIOOOMEHE C HArPEThIM METAJUTMYECKUM IHIAHIPOM.
OnpeneneHue  yJIeJIbHOM  TEIJIOEMKOCTH  BEIIECTBA.
HccnenoBanne mponecca UCIapeHusl.

OrnpeneneHrue OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa.
OnpeneneHue yaeabHOW TEMIOTHI IUIABJICHUS JIbJ1a

6.18

dusnueckre  ABIECHUS B TMPUPOAE: MOBEPXHOCTHOE
HATSDKEHHE U KallWUISIPHBIC SIBJICHUS B IPUPOJIE, KPUCTAILIBI
B mpupoje, usnydenue CoiiHIa, 3amMep3aHUE BOJIOEMOB,
MOpCKue Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEs], CHEera

6.19

TexHuyeckue  yCcTpOMCTBA: KaluJUIspBI, IIPUMEDPBHI
WCIIOJIB30BAaHUsl KPUCTAJUIOB, >KUAKOCTHBIA TEPMOMETD,
JaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILUIEHUS JOMOB,
TUTPOMETPBI, TICUXPOMETpP, MapoBas TypOWHA, JABUTATElb
BHYTPEHHETO CrOpPaHUs

OJIEKTPUYE

CKUE U MATHUTHBIE ABJIEHNWA

7.1

OnekTpu3anus Teil. J[Ba poJa 3JIEeKTPUUYECKHUX 3apsA 0B

7.2

B3aumoneiictBue  3apsk€HHbIX Ted. 3akoH  Kynona
(3aBUCHUMOCTb CHJIBI B3aUMOJICUCTBHUS 3apSOKEHHBIX  Tell
OT BEJIMYMHBI 3aPSA0B U PACCTOSHUS MEXTY TEIaMu)

7.3

Onektpudeckoe mnoje. HanpsskeHHOCTh  3JIEKTPUYECKOTO
nons. IIpuHOMn cyneprno3suuuu  AIEKTPUYECKUX  I1OJIEH
(Ha KaYeCTBEHHOM YpPOBHE)

7.4

Hocuremn  snexktpuyeckux — 3apsgoB.  DJIEMEHTAPHBIN
anexktpuueckuil 3apsia. Crtpoenue aroma. IIpoBogHuKH
U JTUDJIEKTPUKHU

7.5

3aKoH COXpPAaHCHHUA JICKTPUICCKOI'O 3apsaaa

7.6

DNeKTpUYEeCKUn TOK. Ycnosus CYILLIECTBOBaHUS
AIEKTPUYECKOro TOKa. ICTOYHMKH MOCTOSIHHOTO TOKA

1.7

JlelicTBUSL DIEKTPUUYECKOTO TOKA (TEIJIOBOE, XUMHUYECKOE,
MAarHUTHOE). DJIEKTPUUYECKHUM TOK B HKUIKOCTSIX U razax

7.8

Onektpuueckag uenb. Cuna  Toka.  DIEKTPUYECKOE
HaIpsHKeHNe

7.9

ComnpoTuBiieHHE TPOBOJHHKA. YJIEIbHOE COMPOTUBIICHUE
BEILIECTBA
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7.10

3akoH OMa 171 y4acTKa 1enu

7.11 [TocnenoBarenbHOE u napajuiebHOe COEIMHEHUE
MIPOBOIHUKOB

7.12 PaboTa 1 MOUTHOCTD JEKTPUYECKOTO TOKA. 3aKoH J[xoyIis-
Jlenma

7.13 DNEeKTpUYEeCKre 1EMu ¢ MOTPEOUTENH BIEKTPUUECKOU
sHepruu B ObITy. KopoTkoe 3aMbIkaHue

7.14 IlocTossunple MarHmThl. B3amMojeicTBHE ITOCTOSHHBIX
MarHuTOB

7.15 MarnutHoe nojie. MarasuTHoe 1oJie 3eMJIM U €T0 3HaUeHHE
JUIA )KU3HU Ha 3eMiie

7.16 OneiT Opcrena. MaraHuTHOE TOJE DIEKTPUYECKOTO TOKA.
[IprMeHeHUE AIEKTPOMArHUTOB B TEXHUKE

7.17 JleficTBUe MarHUTHOrO MOJs HAa NPOBOJHUK C TOKOM.
DIIeKTPOJIBUTaTeNIb IOCTOSHHOTO ToKa. Vcmonp3oBaHue
AICKTPOABUTATETICH B TEXHUYECKUX yCTpOMCTBAX
Y Ha TPAHCIIOPTE

7.18 OnbiTel @apanes. SABaeHHE 3IEKTPOMATHUTHON WHAYKIIHH.
IIpaBuno Jlenua

7.19 DnekTporeneparop. CrocoObl TMOMYYSHHS DJICKTPUUICCKOU
SHEPTrUU. IIEKTPOCTAHIIMUA HA BO3OOHOBIISIEMBIX HCTOYHUKAX
DHEPTUU

7.20 [IpakTrueckue paboThI:

OnwIThl 110 HAOJIOJEHUIO DJIEKTPU3AIMN TEJN WHAYKIIHEH
U TIPU CONIPUKOCHOBEHUH.

Uccnenosanue JICUCTBUSA AJIEKTPUYECKOIO 10J1A
Ha MPOBOAHUKH U TUDJICKTPUKH.

COopka u mpoBepka pabOThI IIEKTPUUYECKON 1M
MOCTOSTHHOT'O TOKA.

N3mepenue u peryJiupoBaHue CUIIbI TOKA.

N3mepenue v peryaupoBaHue HaMPSKEHUS.

Hccnenoanre 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO 4epes3
pPE3UCTOpP, OT COMPOTHUBIICHHS PE3UCTOPA M HAMPSIKEHUS
Ha PE3UCTOpE.

OnbITI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD JJIEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JJIUHBI, IUIOIIAAH
MOMNEPEYHOr0 CEYEHUS U MaTeprara.
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[TpoBepka npaBuia CJIO’KEHUS HaNpsHKCHUN
IIPU [IOCJIE0BATEIbHOM COEIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuia A CHIbl TOKa NPH MNapajljieIbHOM
COETUHEHUH PE3UCTOPOB.

Omnpenenenre paboThI JAEKTPUUECKOTO TOKA, HAYIIETO Yepe3
pe3ucTop.

Onpenenenne MOIIHOCTH AIIEKTPUUECKOTO TOKa,
BBIJIETIIEMON Ha PE3UCTOPE.

HccnenoBaHue 3aBUCUMOCTH CWJIBI TOKA, UAYLIETO 4YEpe3
JaMIIOYKY, OT HANPSKEHUSI HA HEW.

Omnpenenenune KIIJ[ HarpeBatesns.

HccnepoBaHre MarHUTHOTO B3aMMOJIEMCTBHS MOCTOSTHHBIX
MarHHuTOB.

M3y4yeHne MarHuTHOTO IOJIsSI HOCTOSIHHBIX MarHUTOB MPH UX
00BbEIMHEHUU U Pa3JICTICHUH.

Hccnenosanue JNEHUCTBUSA AIEKTPUYECKOTO TOKa
Ha MarHUTHYIO CTPEJIKY.
OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTD CHJIBI

B3aUMOJECUCTBUA KaTYIIKH C TOKOM U MarHuTa OT CHJIbI TOKA
Y HaITpaBJICHUS TOKA B KaTYIIKE.

N3ydyeHne pAeWCTBMS MArHUTHOTO TOJS HAa IPOBOJHHUK
C TOKOM.

KoHcTpynpoBaHnue u u3ydeHue paboThl JICKTPOIBUTATEIIS.
N3mepenne KII/] anexkTpoaBuraTeabHONM yCTaHOBKH.

OnpIThl O MCCJIEAOBAHUIO SIBJICHUS DJICKTPOMArHUTHOM
VHAYKIIUU: HCCIICOBAHUEC U3MEHECHUN 3HAUCHUS
Y HAPaBJICHUSI UHAYKIIMOHHOTO TOKa

7.21 @u3nUeCcKUe SABJICHUS B NPUPOJE: DIEKTPUUECKUE SIBJICHUS
B atMocdepe, DIEKTPUUYECTBO JKUBBIX  OPraHU3MOB,
MarHuTHOE 1oJje 3eMiid, Apeid MmotocoB, poJib MArHUTHOTO
IOJISL 7151 )KM3HU Ha 3eMiie, IOJIIPHOE CUSTHUE

1.22 TexHn4eckrue yCTpPOMCTBA: AJIEKTPOCKOIl, aMIepMETp,

BOJIBTMETP, PEOCTAaT, CUETUUK DIIEKTPUUYECKOW SHEPIuH,
AIIEKTPOOCBETUTEIILHBIE puOOPHI, HarpeBaTesIbHbIC
AIIEKTPOTIPUOOPHI (mpumepsr), AIEKTPUYECKUE
NPEIOXPAHUTENHU,  DJIEKTPOMArHUT,  BJEKTPOJABUTATEINb
MOCTOSIHHOT'O TOKa, FTEHEPaTOp MOCTOSIHHOTO TOKA
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9 KJIACC

HpOBepﬂeMble NpeaAMETHbIEC PE3YJAbTAaThl OCBOCHUS OCHOBHOI1 Oﬁpa3OBaTeJILHOﬁ

NPOrpaMmbIl

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsiemble IPEAMETHBIE PE3YIBTATHI OCBOEHUSI OCHOBHOM
o0pa30BaTeNbHON IPOTpaMMBbl OCHOBHOT'O OOIIET0 00pa30BaHHUs

1.1

HCIIOJIb30BATh NU3YUYCHHBIC ITOHATHA

1.2

pa3iindaTtb ABJICHHUA II0 OIIHCAHHUIO HX XadpPaKTCPHBIX CBOMCTB
N Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOINIMX HOAaHHOC (1)H3I/ILICCKO€
SABJICHUC

1.3

pacro3HaBaTh MPOSIBJICHUE M3YUYCHHBIX (PU3UYECKUX  SIBJICHUU
B OKpY>KaroIIeM MUPE, B TOM YHUCJI€ (PU3HUECKHUE SIBJICHUS B IPUPOJIC,
MIPU ATOM TMEPEBOJUTH MPAKTUYECKYIO 3a/1auy B YUEOHYIO, BBIJICTATh
CYIIIECTBEHHbBIEC CBOMCTBA (IPU3HAKH) (PU3NUECKUX SIBICHUN

1.4

ONKCHIBATh M3YUYCHHBIE CBOWCTBA Tell U (U3MUECKHE SIBICHUS,
UCTIONIb3Ysl (PU3UYECKHE BEJIUYUHBI, MPU OMNHUCAHUMU MPABUIHHO
TPakTOBaTh  (DU3MYECKUH  CMBICI  HCIOJIb3yEeMBIX
0003HaYEHUs U €UHUIIBI (PU3UUECKUX BEIHMYUH, HAXOJAUTH (POPMYIIHI,
CBS3BIBAIONIUE JTAHHYI0 (PU3WYECKYI0 BEIMYMHY C JPYTUMH
BeTMYMHAMHU, CTPOUTHh TpaUKA  HW3YYCHHBIX  3aBUCUMOCTEH
(U3UIECKUX BEITMYHMH

BCJIMYMH,

1.5

XapaKTEepU30BaTh CBOMCTBA TeJ, (DU3MUYECKUE SIBIICHUS W TPOIECCHI,
WCMOJIb3ysl HW3YYEHHbIC 3aKOHBI, IMPH O3TOM JaBaTh CJIOBECHYIO
GbOpMyIMPOBKY 3aKOHa U 3alUChIBAaTh €r0 MaTeMaTHYecKoe
BBIPAKCHUE

1.6

OOBSCHATH (PU3MUYECKHE IMPOLECChl M CBOWCTBAa TEJ, B TOM YHUCIE
U B KOHTEKCTE CUTYallMi MpPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBJISITH MIPUUMHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHUE
U3 2—3 JOTrMYECKUX IIaroB C MOMOIIBI 2—3 W3y4YEHHBIX CBOWCTBA
bu3MYeCcKuX SIBICHUM, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacyeTHble 3aJaud (Omuparoluecs Ha cuctemy w3 2-3

ypaBHEHUI), WCIONB3ys 3aKOHBI H  (OPMYJbI, CBS3BIBAIOIINE
¢bu3nueckue BENUYMHBI: HA OCHOBE aHalu3a YCJIOBHUS 3a/layu
3alUChIBaTh ~ KPAaTKOE€  YCIIOBHE,  BBISIBISITh  HEIOCTAIOIIME
Wi U30BITOUYHBIC JIAHHBIC, BHIOMPATH 3aKOHBI U  (OPMYJIBI,

HGO6XOI[I/IMBIC J1 pelICHusA, MIPOBOAUTHL PACUYCTbBl M OLCHUBATDH
PCAIMCTUYIHOCTD IMOJIYYCHHOT'O 3HAYCHUA (1)H3H‘-I€CKOI>1 BCJINYMHBI
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1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MPU IMOMOIIA
(u3NYECKUX METOJI0B, UCIIOJIB3YS ONTUCAHUE UCCIIEIOBAHMS, BBIIEIATh
IIPOBEPSAEMOE NPEAINOI0KEHNE, OLECHUBATh NPABUIBHOCTH MOPSJIKA
IIPOBEJCHUs MCCIENOBAHUsA, JelaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U ONIBITOB

1.9

IPOBOAUTH ONBITBI 1O HAOMIONECHUIO  (PU3NYECKUX  SIBJICHUH
W PU3NIECKUX CBOWCTB TEJ: CAMOCTOSATEIBHO COOMPATh YCTAHOBKY
13 N30BITOYHOTrO HabOpa 000PYyI0BaHMs, ONUCHIBATH X0/ OIBITA U €r0
pe3ynbTaThl, GOPMYIUPOBATH BHIBOIBI

1.10

MPOBOJUTh TP HEOOXOJUMOCTH CEpPHUI0 TPSMBIX H3MEPCHHH,
ompenesisisi CpellHee 3HAaueHHWE H3MepsieMoi BeMnuuHbl ((HOKyCHOE
paccTosiHue COOMparoIIei JIMH3bI), 0OOCHOBBIBATH BBIOOP crocoOa
u3MepeHus (M3MEPUTEILHOTO MPrUdopa)

1.11

MPOBOJUTh HCCIEAOBAHUE 3aBUCUMOCTEH (PU3UUYECKHX BEIUYUH
C UCIOJIb30BAHUEM MPSAMBIX U3MEPEHUN: IIJITAaHUPOBATH UCCIICIOBAHUE,
CaMOCTOATENILHO COOUpaTh YCTAHOBKY, (DUKCUPOBATH pPE3YJIbTaThI
MOJYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BHUJE TaOIUIl
U Tpa(MKOB, JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIICIOBAHUS

1.12

MPOBOJUTh  KOCBEHHbIE  HM3MepeHUss  (U3HYECKUX  BEIUYMH:
TJIAHUPOBATHh M3MEPEHMUsSI, COOMPATH IKCIIEPUMEHTAILHYIO YCTAHOBKY
M BBINOJHATh W3MEPEHMS, CIEeAysd MPEIJI0KEHHOW WHCTPYKIUH,
BBIUUCIISITh 3HAYEHHWE BEIWYMHBI W AHAIU3UPOBATH IIOJYYEHHBIC
pe3yJbTATHI C YYETOM 33JJaHHON MOTPEIIHOCTH U3MEPEHUHN

1.13

coOnofaTh  MpaBWia TEXHUKH  0Oe30macHOCTH  mpu  paboTte
C J1abOpaTOPHBIM 000PYIOBAHUEM

1.14

pas3indyaTb OCHOBHBLIC IIPU3HAKW HM3YUCHHBIX (bHBI/I‘IeCKI/IX MO}ICJ’ICI\/'II
MaTcpuaJibHasa TOYKaA, a0COJIFOTHO TBEPOAOC TCIIO, TOYCUHBIM UCTOYHUK
CBCTa, JIy4, TOHKasd JIMH34, IIJIaHCTapHasA MOJCJb aTOMad, HYKJIOHHAaA
MOACIb aTOMHOI'O Apa

1.15

XapaKTEepU30BaTh MPUHLMUIIBI JCUCTBUS HU3YYEHHBIX MPUOOPOB
U TEXHUYECKUX YCTPOWCTB C ONOPOM HA MX ONMCAHHUs, WCIIOIb3YS
3HaHMS O CBOMCTBaX (PU3WYECKUX SBICHUH UM HEOOXOIUMBIE
buznyeckrue 3aKOHOMEPHOCTH

1.16

UCTOJIb30BaTh CXEMbl M CXCMATUYHBIC PUCYHKH H3YYCHHBIX
TEXHHUYECKUX YCTPOMCTB, U3MEPHUTEIIEHBIX nprOOpoB
Y TEXHOJIOTHYECKHUX MPOIIECCOB MPH PEIICHUH YIeOHO-TIPAKTHUSCKAX
3aj1a4, ONTUYECKUE CXEMBbI JIJISl IOCTPOCHHS M300paKCHUH B IJIOCKOM
3epKaJie U coOuparomen JuH3e
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1.17

NPUBOJIUTH TPHUMEPHl (HAXOAUTh HWHPOPMAIMIO O IIpHUMEpax)
NPaKTUYECKOTO MCITOJIb30BaHMs (PU3MUSCKUX 3HAHHI B TIOBCEAHECBHOM
YKU3HH JJI 00ecTiedeHus1 0€301MacCHOCTH MPHU 0OpaIeHUH ¢ TIPUOOpaMHU
U TEXHHYCCKUMH  YCTPOHCTBAMH,  COXpPAHCHHS  3J0POBbS
U COOJIIOJICHUS HOPM DKOJIOTHUECKOTO IMOBEICHUS B OKPYKAIOIICH
cpene

1.18

OCYHIECTBJIATH MOUMCK MH(POPMALIUU (PU3UUECKOTO COJEPKaHUSI B CETH
NuTepHEeT, CcaMOCTOSTENbHO (OPMYIHpYys TOWCKOBBIA  3aIpoc,
HaXOJWThb MOYTH  ONPEACIEHUS  JOCTOBEPHOCTH  IOJYyYECHHOU
nHpOpMalIMM HA OCHOBE HMEIOIIMXCSA 3HAHUM WU JIOTIOTHUTEIBHBIX
HMCTOYHUKOB

1.19

UCIOJB30BaTh IPU BBIMNOJIHEHUHM Y4YEOHBIX 3aJaHud  HAay4dHO-
NOMYJISIPHYIO JIUTEPATYpy (PU3UYECKOTO COJAEPKAHMS, CIPABOYHBIE
MaTepuaiibl, pecypcbl cetn  VIHTEpHET; BiIageTh INpUEeMaMu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3zoBaHusl MHPOpPMALMK U3 OAHON
3HAKOBOW CHCTEMBI B APYTYIO

1.20

co3gaBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIICHUS
Ha OCHOBE WH(MOPMAIMU U3 HECKOJBKUX HCTOYHUKOB (hHU3HUUECKOTO
ColepKaHMsl, TYOIMYHO TIPEACTABIATh PE3YyIbTaThl MPOCKTHOM
WIM UCCJENOBATENLCKOW JIESITEIbHOCTH, TP OTOM TPaMOTHO
MCIMOJIb30BaTh U3YUYCHHBIN MOHATUINHBIN alapaT u3y4aeMoro pas3aena
GU3MKA W CONMPOBOXAATh BBICTYIICHUE TPE3CHTAIMed C Y4ETOM
0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB

1.21

MIPU BBIMOJHEHUHM YYEOHBIX MPOEKTOB U UCCIEAOBAHUN (DU3NUECKUX
MPOIIECCOB paclpeiesaTh O0O0S3aHHOCTH B TPYIIE B COOTBETCTBHHU
C TIOCTAaBJICHHBIMHM 33Ja4yaMH, CJEIUTh 3a BBIIIOJHEHUEM ILUIAHA
NEeUCTBUN U KOPPEKTUPOBATH €T0, aJICKBAaTHO OLICHUBATH COOCTBEHHBIN
BKJIaJ B JEATEIBHOCTb TI'PYNIIbI, BBICTPAUBATh KOMMYHUKATUBHOE
B3aMMO/ICHCTBUE, IPOSIBIISS TOTOBHOCTh pa3peniaTh KOHPIUKTHI

IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS

Kon Kon [IpoBepsieMble 3IEMEHTHI COAEPKAHUSA
paszena | DIeMeHTa
8 MEXAHUWYECKHUE SABJIEHUA
8.1 Mexanunueckoe aBuxeHue. MartepuanbHas Touka. Cucrema
oTcyeTa
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8.2

OTHOCHUTEILHOCTh MEXaHUYECKOT'O JABUIKCHU S

8.3 PaBHOMEpHOE IPSAMOJIMHEMHOE IBUKEHUE

8.4 HepaBHomepHOe mpsMosinHEHOe JBkeHue. CpenHss
U MIHOBEHHas CKOpPOCTb Tella MpU HEPaBHOMEPHOM
JIBUKECHUU

8.5 Yckopenue. PaBHOYCKOpEHHOE MTPSMOJIMHEUNHOE IBUKECHUE

8.6 CBob6oanoe nanenue. OnbiThl ["anunes

8.7 PaBHOMeEpHOE NBIKEHKE IO OKPY)HOCTH. [Tepron u yactora
oOparieHus. JIunelinas 151 yIJIOBast CKOpOCTH.
[leHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 [TepBbiii 3akoH HetoTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akoH HetoToHa

8.11 [IpyuHLIMT CynEeprO3ULINY CHJT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHUS: Crjia TPEHUS CKOJIBKEHUS, CHla TPSHHSI TIOKOS,
JPYTUE BUIBI TPECHUS

8.14 Cuiia TSDKeCTH M 3aKOH BCEMHUPHOTO TSTOTEHHS. Y CKOPEHUE
cBOOOIHOTO Na/ICHUS

8.15 Jemxenue mianet Bokpyr ConHua. IlepBas kocMmuueckas
CKOpocTh. HeBecoMOCTh M Tieperpys3ku

8.16 PaBHOBecue maTepualbHONW TOYKH. AOCOJIOTHO TBEPJOE
TEIo

8.17 PaBHOBECHME TBEpHOro Tela C 3aKPEIUVIEHHOW  OCBEO
BpauieHuss. MoMeHT cuiibl. LIeHTp TsxecTn

8.18 Nmnynec Tena. U3smenenue nmnyibca. UMnyiibe cumbl

8.19 3aKOH COXPAaHEHHUs UMITYJIbCa

8.20 PeakTtuBHOE IBMKEHHE

8.21 Mexannueckas paboTa U MOIIHOCTh

8.22 Pabota cun TsokecTH, ynpyroctd, TpeHus. CBsi3b dHEpruu
U paboTHI

8.23 [ToreHumanpHas 3HEPrUs TENA, MOJAHATOrO HaJl TOBEPXHOCTHIO

3emitn
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8.24

[ToTeHIManbHas SHEPTUSI CKATOU MPYKUHBI

8.25

Kunernueckas s1eprus. Teopema 0 KHHETUYECKOM YHEPTUN

8.26

3aKoH COXpPaHCHHUA MEXaHUYECKOU OQHCPIun

8.27

[IpakTrueckue paboThI:

Omnpenenenne cpenHed CKOPOCTH CKOJBXKEHHs Opycka
WA IBUKCHHUS IIApPHUKa 110 HAKJIOHHOM MIOCKOCTH.
OmnpeneneHrue YCKOpPEHHsI Tela NpU PaBHOYCKOPEHHOM
JBUKCHHUH 110 HAKIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU

Opu  PaBHOYCKOPEHHOM  JABI)KCHMH 0e3  HadalbHOU
CKOpOCTH.

[IpoBepka rumore3bl: €CIM MpPU  PABHOYCKOPEHHOM
JBUKEHUH 0€3 HauaJIbHOU CKOPOCTHU ITyTH OTHOCSITCS KaK Pl
HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME IPOMEKYTKH
BPEMEHH OJMHAKOBBI.

HccnenoBanne 3aBUCMMOCTH CHJIBI TPEHHUS CKOJBKEHUS
OT CHJIBI HOPMAJIBHOTO J1aBJICHUSI.

Omnpenenenue k03hGUITMEHTA TPEHUS CKOJIbKEHUS.
Ornpenenenue KeCTKOCTH NPYKUHBI.

Omnpenenenve pabOTHl CUIIBI TPEHUS IMPU PaBHOMEPHOM
JBMKCHHUH TeJa M0 TOPU30HTATBHON TTOBEPXHOCTH.
Omnpenenenre pabOTBl CHUIIBI YOPYTOCTH TPH TOABEME
rpy3a C HCIOJb30BAaHHUEM HEMOJBMKHOTO M MOABIKHOTO
OJIOKOB

8.28

dusznyeckue SBJICHUS B npupoac: IIPHUIIMBBI W OTIINBBI,
JABHKCHHUC IIJIAHCT ConHeunon CUCTCMbI, PCAKTHUBHOC
JABHKCHUC JKUBBIX OPraHu3MOB

8.29

TexHnueckue YCTPOWCTBA: CIIUIOMETD, JaTYUuKU
MIOJIOYKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKETHI

MEXAHWYECKUE KOJIEBAHUA 11 BOJIHBI

9.1 KonebarenbHoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTHKHU
KOJIeOaHU: EPHO/I, HaCTOTa, aMIUIUTY/1a

9.2 MaremaTU4eCKUd U IPYKUHHBIA MasTHUKH. [IpeBpainenue
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHUH

9.3 3aryxawomue KojeOaHusa. BbliHyXIeHHBIE  KOJEOAHUA.

Pe3onanc
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9.4

Mexanndeckre BOJIHBEL. (CBOiicTBA MEXAaHHYECKUX BOJIH.
[IpononbHbIE W MONEPEYHBbIE BOJHBL. JlIMHA BOJIHBI
U CKOpPOCTh €€ PaclnpoCTpaHeHus. MexaHWYeCKHE BOJIHBI
B TBEPJOM T€JI€, CECHCMUYECKUE BOJIHBI

9.5 3ByK. ' pOMKOCTB U BbICOTa 3BYKa. OTpaxeHUE 3ByKa

9.6 NHdpa3Byk 1 yabTpa3ByK

9.7 [TpakTuyeckue paboThI:
Omnpenenenve  9acToThl W THepuoAa  KojebaHuid
MaTEeMaTUYeCKOr0 MasgTHHUKA.
Omnpenenenre 4acToThl U TIepruoia KoueOaHUil MpyKUHHOTO
MasiTHUKA
HccnepoBanve  3aBUCUMOCTH  IepuojAa  KoyieOaHUM
MOJIBEILIEHHOTO K HUTH TPy3a OT JAJIUHBI HUTH.
HccnenoBanve  3aBUCUMOCTH  [epuojaa  KoJjieOaHUM
NPY>KUHHOTO MasATHUKA OT MacChl Ipy3a.
[IpoBepka HE3aBUCUMOCTH nepuoaa KoJe0aHun
rpy3a, TMOJBEIIEHHOIO K HHUTH, OT MacChl Ipy3a
1 )KECTKOCTH MpYy>XKUHbI. I3MepeHne yckopeHus cBOOOIHOTO
naJCHUS

9.8 duznueckre SBJICHHS B NPHUPOJE: BOCIPUATHE 3BYKOB
JKUBOTHBIMHM,  3€MJICTPSICEHUE, CEMCMHYECKUE  BOJIHBI,
I[yHaMH, 2XO

9.9 TexHuyeckue  yCTpOWMCTBA:  AXOJOT,  HCIIOJIb30BAHUE
yJIBTPa3ByKa B OBITY U TEXHUKE

10 DJIEKTPOMATHUTHOE ITOJIE 1 SJIEKTPOMAT'HUTHBIE BOJIHbI

10.1 DNEeKTPOMarHuTHOE TOJIe. JJIEKTPOMArHUTHBIE  BOJIHBI.
CBoiicTBa 3J€KTPOMArHUTHBIX BOJIH

10.2 [IIxana 31eKTpPOMarHUTHHIX BOJIH

10.3 OnexkTpomMaruuTHas npupona cBera. CKOpOCTh  CBeTa.
BosiHOBBIE CBOMCTBaA CBETA

10.4 [IpakTrueckue paboTHI:
N3ydyeHne CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH C MOMOILBIO
MOOMIBLHOTO TeedoHa

10.5 du3nuecKue SBJICHUS B MIPUPOJIC: OMOIOTHYECKOE JACICTBHE

BUJIUMOTO,  YJIbTPA(QHUOJETOBOTO U  PEHTTEHOBCKOIO
W3JTy4YCHUN
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10.6 Texnuueckue YCTpOMCTBA: HCITOJIb30BaHUE

AJIIEKTPOMATHUTHBIX BOJH JIJIsi COTOBOM CBSI3U
11 CBETOBBIE ABJIEHU A

11.1 JlydeBas Mmozenb cBeta. MicTouHuKH cBETa

11.2 [IpsAMosIMHENTHOE PACITPOCTPAHEHUE CBETA

11.3 Otpaxenue cBeta. [mockoe 3epkano. 3aKoH OTpaKEHUs CBETa

114 [Ipenomnenue ceta. 3akoH npenomiieHus cBera. [lomHoe
BHYTPEHHEE OTpaKCHHUE CBETA

115 JInnza. Xox aydeit B IMH3E

116 OnTuueckass ~ cucrema  (¢oToamnmapara,  MHUKPOCKOIA
U TeJIeCKOoma

11.7 I'na3 KaK  OINTHYECKas cucrema. bimzopykocTh
U TAIbHO30PKOCTh

11.8 Paznoxxenue Oemoro ceera B criekTp. OmbiThl HproTOHA.
CrnokeHue CTeKTpaJIbHBIX IBETOB. [{ucmepcus cBera

11.9 [IpakTrueckue paboThI:
HccnenoBanre 3aBUCHMOCTH yTJla OTPAXEHHUS CBETOBOTO
Jy4a OT yrJia MajeHusl.
N3yuyenne  XapakTepUCTUK  HM300paKeHUS  TIpeIMeTa
B TIJIOCKOM 3€pKajle.
HccnenoBanre 3aBUCHMOCTH yTJIa TIPEIIOMIICHUS CBETOBOTO
Jy4a OT yrjia MajeHusl Ha TPAHUIIE «BO3yX — CTEKIIO».
[Tonyuenne n300paskeHUH ¢ TOMOIIBIO COOMPAFOIIEH JTUH3HI.
Omnpenenenne POKYCHOTO PAacCTOSHUS M ONTHYECCKOW CHUITBI
coOuparonei JTUH3HI.
OMnBITHI IO PA3JI0KEHUIO OEI0TO CBETA B CIICKT.
OneITBl TO BOCTIPHUATHIO IBETA MPEIAMETOB TIPH HX
HaAOJFOICHUM Yepe3 IBETOBBIC (YUITBTPHI

11.10 dusnueckue BIeHUs B npupoje: 3aTMenust ConHia u JIyHsl,
1[BETa TEJI, ONTHYECKUE SIBJICHUS B atrMocdepe (LBeT Heba,
pedpakuus, pagyra, MUPaxK)

11.11 TexHuyeckre ycTpoMCTBa: OYKH, MEPUCKOI, oToanmapar,
OTITHUYECKHUE CBETOBO/IBI

12 KBAHTOBBIE ABJIEHUA

12.1 OmnsiTel Pe3epdopaa u muianerapuas Mojaens aroma. Mojens

aroma bopa
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12.2

HcnyckaHne # TOTJIOIIEHWE CBETa AaroMOM. KBaHTBHL
JInHenyaTeie CIEKTPhI

12.3

PanunoaktuBHOCTh. Anb(a-, 6eTa- U raMMa-u3IIydeHUS

12.4

Ctpoenue atoMHoOro sigpa. HykimoHHass Mojeiabr aTOMHOTO
anpa. M3oromnsl

12.5

PanuoaktuBHbie mpeBpamieHus. llepuon momypacmana
aTOMHBIX sIIep

12.6

SAnepHple peakuud. 3aKOHBI COXPAHEHHUS 3apsJI0BOrO
Y MacCOBOT'O YHCEIl

12.7

3HCpFI/I$I CBA3HU aTOMHBIX SAOCP. CBs3b MacChl U OHCPIrun

12.8

Peakuuu cunte3a u neneHus sjaep. VICTOUHUKH SHEPruu
ComnHna u 3Be3]1

12.9

SnepHas sHepreTuka. JleicTBUE palMOAKTUBHBIX U3ITyYEHUN
HA JKMBBIC OPTaHU3MBI

12.10

[IpakTrueckue paboThI:

HaGmonenne  CIUIOMIHBIX M JIMHEWYaThIX  CHEKTPOB
U3ITy4YEHUSI.

HccnenoBaHue TPEeKOB: H3MEPEHUE DSHEPIUM  YaCTHUIIBI
110 TOPMO3HOMY IyTH (110 (hoTOorpadusim).

N3mepenune painoakTUBHOTO (hoHa

12.11

@u3nueckue  SABJIEHUS B NPUPOAE:  E€CTECTBEHHBIN
pazoOaKTUBHBIN (POH, KOCMHUYECKUE JTy4H, PaJHMOaKTUBHOE
W3JIyYEHUE IIPUPOIHBIX MHHEPAJIOB, NENCTBUE
PaJNOaKTUBHBIX U3IyYCHUN HA OPraHN3M YeJIOBEKA

12.12

TexHn4ecKkre yCTpOMCTBA: CIIEKTPOCKOI, WHINBUYaIbHbBIN
JI03UMETp, Kamepa Buiibcona
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NEPEYEHb (KOJAUPUKATOP) PACIIPEJEJEHHBIX 1O KJIACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHON TPOIT'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3SOBAHUS U DJIEMEHTOB COJIEP)KAHUS 11O ®U3UKE

JIns poBeACHUST OCHOBHOT'O TOCYAApCTBEHHOIO 3K3aMeHa 1o (u3uke (manee —
OI'D mo ¢u3uKe) ucnonp3yeTcs nepeueHs (KoaudukaTop) mpoBepsieMbIx TpeOOBaHUM
K pe3yibTaTaM OCBOEHHUS OCHOBHOI 00pa30BaTeiIbHOI MPOrpaMMbl OCHOBHOI'O OOILETo
00pa30BaHUs U JIEMEHTOB COAEPIKAHUS.

IIposepsiembie Ha OI'D no ¢usuke TPpedOBAHUA K Pe3yJbTAaTAM OCBOCHUS OCHOBHOM
o0pa3oBaTesibHOI MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHMs

Kon [IpoBepsiembie TpeOOBaHUA K TPEAMETHBIM pe3yJIbTaTaM 0a30BOro
IIPOBEPSIEMOTO YPOBHSI OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl
TpeOOBaHUs OCHOBHOTI0 00111€T0 00pazoBanusi Ha ocHoBe PI'OC
1 [Tonnmanue poau GU3HKK B HAYYHOU KAPTUHE MUPA;

c(hOpMUPOBAHHOCTH 0Aa30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBSI3U
Y TTI03HABAa€MOCTH SIBJICHUH TPUPOJIBI, O POJIU SIKCTIEPUMEHTA B (DU3UKE,
0 CUCTeMOO0Opa3yroIiei poiiu PU3NKH B pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTU, 00 HBOTIONMH (PU3NUECKUX 3HAHUN U UX POJIU
B LIECJIOCTHOM €CTECTBEHHOHAYYHOM KapTUHE MHUpa, O BKJIAJE
POCCUNCKUX U 3apyOCKHBIX YUECHBIX-(DU3UKOB B Pa3BUTHUE HAYKH,
OOBSICHEHHE TPOIIECCOB OKPYXKAIOIIETO MHUPA, PA3BUTHE TEXHUKU
Y TEXHOJIOTUH

2 3HaHus O BUJAX Marepuu (BEIIECTBO U TMOJE), O JBUKEHUU KaK
croco0e CyIecTBOBaHUSI MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOU TEOpUU
CTPOEHHUSI BEUIECTBA, O (PU3UYECKOW CYLIHOCTH SIBICHUU TPUPOAIBI
(MEXaHMYECKHX, TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX);
YMEHUE Pa3INyuaTh ABJICHUS 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB
U Ha OCHOBE OIBITOB, JAEMOHCTPHUPYIOIIMX JaHHOE (U3NUECKOE
SIBJICHUE;

YMEHHE pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3UUECKUX SABJICHUN
B OKpYXKalOIlleM MHpE, BBIJIEIAS HMX CYIIECTBEHHbIE CBOMCTBA
(MpU3HAKM)

3 Biianenne ocCHOBaMM NOHATHMHMHOIO amlapata U CUMBOJIAYECKOTO
A3bIKa (PU3UKHU U MCTIONB30BAHKE UX JUIS pELIeHMs] yUeOHBIX 3a7a4;
YMEHUE XapaKTepu3oBaTb CBOMCTBAa Tell, (DU3UYECKUE SIBICHHUSA
U TPOLECCHl, HCMONb3ys (yHIAMEHTAJIbHBIE W 3MIHUPHUECKUE
3aKOHBI
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YMeHue onucheBaTh N3y4YCHHBLIC CBOMCTBA T€JI U (1)I/ISI/III€CKI/I€ SBJICHHS,
HCIIOJIB3YA (1)PI3H‘I€CKI/I€ BCIINYHHBI

Brnanenue oOcHOBaMH METOJOB HAyYHOTO TIO3HAHHUS C YYETOM
coOr0IeHus ITpaBui 0€30MMACHOTO TPY/Ia:

HaOmroieHne  (U3NYECKUX  SABJICHHU: YMEHHE CaMOCTOSTEIIBHO
coOupaTh SKCIEPUMEHTAIbHYI0O YCTaHOBKY M3 JlaHHOro Habopa
000py1I0BaHUS IO MHCTPYKIIMH, OMTUCHIBATH X0/ OTIbITA M 3aITUCHIBATD
ero pe3yJabTaThl, (HOPMYITUPOBATH BHIBOJIBL;

IPOBEICHHUE MPSIMBIX U KOCBEHHBIX U3MEPEHHI (PU3MUECKUX BETUUHH:
YMEHUE IUJJAaHUPOBATh H3MEPEHMs, CaMOCTOSATEIbHO COOUpAaTh
OKCIIEPUMEHTAJIBHYI0 ~ YCTAHOBKY 10 HMHCTPYKIUH, BBIYHCISATH
3HaYCHHE BEJIWYUHBI W AHAIM3UPOBATH TOJTYyUYEHHBIC PE3YNIbTATHI
C YYE€TOM 3aJJaHHON MOrPELIHOCTU PE3YIbTaTOB U3MEPEHUI];
NPOBEICHNE  HECIOXKHBIX  AKCIEPUMEHTAIBHBIX  HCCIIECOBAHUMN;
CAMOCTOSITEJILHO ~ COOMpaTh  SKCIEPUMEHTAJIBHYIO  YCTaHOBKY
U TPOBOJAUTH HUCCIEAOBAHUE IO HWHCTPYKIMH, HPEIACTABIATH
MOJTy4YEeHHBIE 3aBUCUMOCTH (DM3MUECKUX BEIMYMH B BUJIE TaOIHII
U TrpaduKOB, YUYUTHIBATh IOTPEIIHOCTH, J€JaTb BBIBOABI 10
pe3yabTaTaM Hccle10BaHUs

[lonmmMaHue  XapaKTepHbIX  CBOWMCTB  (PU3MYECKUX  Mojenei
(MaTepuanabHas TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOJIEIU CTPOCHHUS
ra3oB, JKUAKOCTEH W TBEpAbIX TeJ, IJaHETapHas MOJEIb aToMa,
HYKJIOHHasT MOJENb AaTOMHOTO sipa) M yMEHHE NPUMEHATh WX
JUTsl OOBsICHEHUST (PU3UUYECKUX MPOLECCOB

YMeHune oObiICHATh (PU3MYECKHE TMPOIECChl U CBOWCTBA TEN, B TOM
YUCIIE M B KOHTEKCTE CHUTyallUll MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBIATh MPUUYMHHO-CIICJICTBEHHBIE CBSI3H
U CTPOUTH OOBSICHEHUE C OTIOPOM Ha M3YUCHHBIE CBOMCTBA (PHU3NIECKUX
SBJICHUM, (PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH 1 MOJIENH

YMeHue pemarh pacueTHbie 3amaun (Ha Oa3e 2-3 ypaBHEHHI),
UCTIOJIB3YsI 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINE  (U3HUUECCKUE
BEJIMYMHBI, B YaCTHOCTH, 3alUChIBATh KpaTKOE YCJIOBHE 3aJlayH,
BBISIBIIATH HENIOCTAIONIUE JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEO0OXOIMMBbIC ISl €€ PEIICHUS, UCII0JIb30BaTh CIPABOYHbBIC JaHHBIE,
MPOBOJAUTH PacyeThl W OILCHUBATh PEATMCTUYHOCTH IMOJYUYEHHOTO
3HauYeHUs (PU3NIECKON BEIMYMHBI; YMEHHUE ONPEACIATh PA3MEPHOCTh
(bu3MYeCcKOi BEJIMYMHBI, TOTYYEHHOU MPU PEIIeHUH 3a1a4u

YMeHue XapakTtepu3oBaTb NPUHIUIBI  JACHCTBUS  TEXHUYECKHX
YCTPOMCTB, B TOM 4HCIIE€ OBITOBBIX MPUOOPOB, M MPOMBIIIICHHbBIX
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TEXHOJIOTUYECKUX IIPOLIECCOB I10 HUX OIMCAHMIO, UCIOJb3Yysl 3HAHUSA
O CBOICTBax (M3MYECKUX SBICHUH M HEOOXoIuMble (prU3HuecKue
3aKOHOMEPHOCTH

10

YMeHue  UCHONb30BaTh 3HAHUS O  (PU3MYECKUX  SIBICHUAX
B TOBCEIHEBHOM KU3HM 1  oOecrieyeHUs  0€30IacHOCTH
npyu oOpameHnd ¢ OBITOBBIMH NPUOOpAaMU W TEXHHUYECKUMU
yCTpOMCTBAMM, COXpPAHEHHsS 3J0pOBbSI U COOJIOACHHUS HOPM
HKOJIOTUYECKOTO IOBEJIECHUS B OKPYXKAWOIIEH cpesie; MOHUMaHUE
HEOOXOJMMOCTH MPUMEHEHUS TOCTWKEHUN (U3UKU U TEXHOJOTHI
JUISl PallMOHAIBHOTO MPUPOIOIIOIb30BAHUS

11

OneIT moucka, MpeoOpa3oBaHWs W TPEACTABICHUS HHPOpMAIUU
(bU3MYECKOro COJEpKaHUsI C HCIOJIb30BAaHUEM WH(OOPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHI;

YMEHHE OIICHMBATh JOCTOBEPHOCTh IMOJYYEHHON uHMOpMAIUU
Ha OCHOBE MUMEIOIIUXCS 3HAHUN U JIOTIOJIHUTEJIbHBIX UCTOYHUKOB;
YMEHUE UCIO0JIb30BaTh MPH BBHIMOJTHEHUH YUCOHBIX 3aJJaHUI HAY4YHO-
HNOMYJISIPHYIO JTUTEPATYpy (HU3UUYECKOTO COJEpP>KaHUsI, CIIPABOYHBIE
MaTepualibl, pecypchl cetu HTepHeT;

BIajieHue 0a30BbIMM HaBbIKaMU TIpeoOpa3oBaHusi HHGOPMAIIH
M3 OJHOM 3HAKOBOM CHCTEMbI B JPYIyrH0; YMEHHE CO31aBaTh
COOCTBEHHbIC MHCHBMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uH(pOpMAaIUU U3 HECKOJIBKUX NCTOYHUKOB

IlepedeHb 2JIeMEHTOB coAep:KaHus, poBepsieMbIX HA OI'D no pusuke

Kon IIpoBepsieMblii 2JIEMEHT COEPIKAHNS
1 MEXAHUYECKUE SABJIEHUA
1.1 Mexannyeckoe JBWkeHHe. MarepuanbHas Touka. Cucrema oTcuera.
OTHOCHUTENIBHOCTD JBUKEHUS
1.2 PaBHOMepHOE 1 HepaBHOMEpHOE ABMKeHUE. Cpeanssi ckopoctb. opmyna
JUTSL BBIYMCIIEHUS! CPEJIHENH CKOPOCTH:
S
V=_
t
1.3 PaBHOMEpHOE PSAMONIMHENHOE JBUKEHUE. 3aBUCUMOCTh KOOPJMHATHI TEIa

OT BpCMCHH B CJIy4dC paBHOMCPHOTO Hp?[MOJII/IHeI;'IHOFO JABHOKCHUA

X(t) = X + Wyt
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I'paduku 3aBUCUMOCTH OT BPEMEHH AJI MPOEKIMH CKOPOCTH, MPOEKIUU
IIEPEMEILICHNS, IIyTH, KOOPAMHATHI IPU PABHOMEPHOM IMPSMOJIUHEUHOM
JBHKCHUN

1.4 3aBUCUMOCTh KOOPJAMHATHI Te€JIa OT BPEMEHH B CIydae paBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JIBUKCHUS
2
X(t) =X, +Vp,t+a, - —.
2
DopMyITBI AJ1 POCSKITAN TTEPEMEIICHHUS, MPOSKIIMA CKOPOCTH U MPOCKITAN
YCKOPEHHUS MPU PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBHKCHHH:
2
Sx(t) = Vou 't+ax A
2
Vy (t) = Voy + 8y -1,
ax(t) = const,
V2x? — Vix% = 2axSx.
I'padyiky 3aBUCHUMOCTH OT BPEMEHHM IS MPOEKIIMH YCKOPCHHUS, TPOSKIINH
CKOPOCTH, TIPOCKIIUH TEPEMEIICHUS, KOOPAUHATHI IIPH PaBHOYCKOPECHHOM
IPSMOJMHEHHOM JIBHOKCHUT
1.5 CBoboaHoe nagenne. GopMyiibl, ONMUCHIBarONe CBOOOIHOE TAJICHHUE Tella
10 BEPTHKAJIHN (JIBUKEHHE TEJIa BHU3 WM BBEPX OTHOCUTEILHO TTOBEPXHOCTH
3emumn). ['padvku 3aBUCHMOCTH OT BPEMEHH ISl MPOCKIIUH YCKOPCHWS,
IMPOCKIIMK CKOPOCTH M KOOPJAWHATHI TPH CBOOOJHOM ITaJICHUH Teja
10 BEPTUKAIHU
1.6 CkopocTh paBHOMEPHOTO JIBIJKCHHS Tela M0 OKpY)KHOCTH. HampaBiienue

CKOPOCTH.
dopmya 1 BBIYUCICHUS CKOPOCTH Yepe3 pauyc OKPYKHOCTH U TIEPUO]T
oOparreHus:

21R
V= —
T

[lenTpocTpeMuTenbHOE yckopeHue. HampasieHrne 1eHTpOCTPEMUTENEHOTO
yckopenusi. @opmysia sl BBIYUCIECHUS YyCKOPEHUSI:

dopMya, CBA3BIBAIOLIAS IEPUOJ] K YACTOTY OOpaICHHUS
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1.7

Macca. I1moTHOCTB BCHOICCTBA. CDOpMYJ'Ia JJIA BIYUCIICHUA ITIJIOTHOCTH .

pP=—
V

1.8

Cuma— BCKTOpPHAasA (1)I/IBI/I‘-ICCK3,}I BeanunHa. ClIoKEeHUE CUl

1.9

SBnenne nnepuuu. [lepssiii 3akoH HeroTOHA

1.10

Bropoii 3axkoH HeroToHa:

—
=

F=m-a.

CoHanpaBlIE€HHOCTh  BEKTOpA YCKOpPEHUs Tela W  BEKTOpa  CHIIBI,
JNEUCTBYIOIIEH Ha TEJIO

1.11

B3anmoneiicteue Ten. Tpetuit 3akon Herotona:

—

'fz _F1—>2

—>1:

1.12

Tpenue mokos U TpeHne CKoNbKeHusA. PopmyJta 1l BBIYUCIEHUS MOTYJIS
CUJIBI TPEHHUSI CKOJIbKECHUSA

F,=u-N

1.13

Hedbopmanus tena. Yopyrue u Heynpyrue jnegopmaruu. 3akoH yrnpyrou
nedopmaryu (3aKkoH ['yka):

F=k-Al

1.14

Bcemupnoe Tsarorenue. 3akOH BCEMUPHOTO TSTOTCHUS:

m,-m,

RZ

F=G-.

Cuita TsbkecTH. Y CKOpeHHe CBOOOIHOTO MaACHUS.
dopmyria 1 BBIYUCICHUS CUITBI TSDKECTH BOJIM3U MTOBEPXHOCTH 3EMJTH:

F =mg.

JIBrkenne tutaner BOKpyr ComHoa. IlepBas kocMuueckass CKOPOCTb.
HesecomocTts u neperpysku

1.15

Nmiynbe Tena — BeKTopHas pu3nyeckasi BeTMIMHa.

p=mv

NmMnynbe cucTemsl Te.
N3menenue umiynbca. IMnynsc Crstbl
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1.16

3aKoH COXpPAaHCHHUA UMITYJIbCA IJIA SaMKHYTOfI CHUCTCMBI TCJI:

p=m,v, ¥ m,V, =Tonst.

PeaxtnBHOE nBUXKEHIE

1.17

Mexanuueckas padbota. @opMyina i BEIYUCICHUS PaOOThI CUIIBL:

A= Fscosa.

Mexannyeckass MOIITHOCTD:

N=A

t

1.18

Kunernueckas u IMIOTCHIUAJIbHAA SHCPI'HA.
(DOpMYJIa JJIs1 BBIYUCIICHU A KHHETUYECKOMN OHCPIUHU:

mv?

E, :T'

Teopema 0 KHHETHYECKON SHEPTUH.

CDopMyﬂa JJIA BBIYMCIICHUSA HOTGHHHaHBHOﬁ OHCPIuM TCjia, IIOAHATOIO HAA

3eMJiei:;

E, = mgh

1.19

MexaHudeckasi SHeprusi:

E=E+E,

3aKOH COXpaHEHusT MexXaHW4yeckod oHepruu. Dopmyna i
COXPAaHEHUS MEXaHUYECKON IHEPTUU B OTCYTCTBUE CUJI TPEHUS:

3daKOHa

E = const.

[IpeBpalieHre MEXaHUYECKON YHEPTUH MTPU HATTUYUH CUIIBI TPEHHUS

1.20

[TpocThie MeXaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Prryar. MoMEHT CHJIBI;

M = FI.

YcnoBue paBHOBECHS phlyara:

M1+M2+...=O.

[ToaBM>XHBINA U HETIOABMKHBIN OJIOKH.

T0JIC3HAsA

KIIJ] mpoCThIX MEXaHU3MOB, | =

3aTpadeHHasI
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1.21

JlaBiieHHE TBEPIOIO TEIIA.
@opmyJia I BBIYMCICHUS JABJICHNUS TBEPAOTO TeNa:

JlaBnenue raza. ATMoc(hepHOe JaBJICHUE.
['mapocraTdeckoe AaBlieHNe BHYTPH JKUIKOCTH.
dopmyna I BEIYMCICHHSI JaBICHUS BHYTPH KUIKOCTH:

P =pgh+p,,

1.22 | 3akon ITackans. ['mapaBnuueckuii mpecc

1.23 | 3akon Apxumena. Gopmyna ais onpeaesieHus] BhITATKUBAIONICH CHIIBI,
JNEUCTBYIOIIEN Ha TEJO, MOTPYKEHHOE B )KUIKOCTh WM Ta3:
I:Apx. = ng
VYcnoBue nnaBanus tena. [InaBanue cy10B 1 BO3yXOIUIaBaHNE

1.24 | Mexanuveckue KoneOaHWs. AMIUTATYAA, TEPUOT W YacTOTa KOJCOAHWH.
dopmyia, CBSI3bIBAIOIIAS YACTOTY M IEPUOJ] Koyiebanmid: V= _

T

1.25 | Marematudeckuii W TPYKMHHBIA MasTHUKH. [IpeBpaiieHne SHEpruu
MpU KOJeOaTeIbHOM JBUKECHUU

1.26 | 3aryxaromue kosiebanus. BeiHy)eHHbIe Koaebanus. Pesonanc

1.27 | Mexanuueckue BoJHBL. [IpononbpHbIC U TOTIEpEYHbIE BOJIHBI. J[JTMHA BOJIHBI
Y CKOPOCTh PaclpOCTPAaHEHUS BOJIHBI:
A=Vv-T

1.28 | 3Byk. ['poMKOCTB U BbICOTa 3ByKa. OTpaskeHHE 3ByKOBOW BOJIHBI HAa TPAHUIIE
nByx cped. UHPpa3Byk U yIbTpa3ByK

1.29 | [IpakTtuueckue paboThI

N3mepenne cpeHeit TUIOTHOCTH BEIIECTBA; apXUMEIOBOM CHUIIBI; YKECTKOCTH
MPY>KUHBI; KO3PPUIIMEHTa TPEHUS CKOJIBKEHUSI; paOOThI CUITBI TPEHUS, CHITBI
yIPYTOCTH; CpEIHEH CKOPOCTH IBIKEHHUS OpyCKa 10 HAKIIOHHOH IJIOCKOCTH;
YCKOpEHHS OpycKa TpW JBIKCHUHM IO HAKJIOHHOW IUIOCKOCTH; YacTOTHI
U Tiepuojia KojieOaHUN MaTeMaTUYeCKOTOo MAasTHUKA; YaCTOThl W TMEpUOoja
KOJIeOaHUI TMPYKWHHOTO MAasTHHKA; MOMEHTa CHIIbI, JCHCTBYIOIIETO
Ha pbryar; paboThl CUJIBI YNPYTOCTH TPH TMOABEME Tpy3a C TOMOIIBIO
HETMOJABMKHOTO 0JI0Ka; paOOThl CHUJIBI YIOPYTOCTH MPU TOJABEME Tpy3a
C TIOMOIIIBIO TMTOABMYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBON CHJIBI OT 00BheMa MOTPYKEHHON

92



YacTH T€Ja U OT IVIOTHOCTH KUJKOCTH; HE3aBHCHMOCTU BBITAJIKUBAIOILIEH
CUJIBI OT MAacChl T€Ja; CHJIbI TPEHUS CKOJBXEHHUS OT CUJIbl HOPMAJIBHOTO
JABJIEHUS W OT poJa NOBEPXHOCTH; CHJBl YIPYTOCTH, BO3HUKAIOIICH
B IIPY>KHHE, OT CTENEHH ehopMaliiy Py KUHBI; yCKOPEHUs OpycKa OT yria
HaKJIOHA Hampapisgioued; Mnepuoaa (4acToThl) KoJeOaHUN HUTSHOTO
MasiTHUKa OT JIJUHBI HUTH; TEpUOAA KOJeOaHUM MPYKUHHOTO MasTHUKA
OT MAacChl Ipy3a M ECTKOCTH INPYKUHBI; UCCICAOBAHUE HE3aBUCUMOCTH
Mepro/ia KoJeOaHWil HUTSIHOTO MasiTHUKA OT MaccChl Ipy3a.

[IpoBepka ycia0BHUsl paBHOBECHSI pblyara

1.30

@u3nvecKue SABJICHUS B IPUPOJE: NPUMEPHI ABWKECHHS C Pa3IMYHBIMU
CKOpPOCTSIMH B JKHUBOM U HEXKHMBOM IIPUPOJE, HAEUCTBUE CHUJIBI TPEHUS
B IIPUPOJAE U TEXHUKE, ITPUIIUBHI U OTJIMBBI, JBHKEHUE T1aHeT COoHEYHON
CUCTEMBI, PEAKTUBHOE [BW)XXCHUE >KHUBBIX OPraHU3MOB, DbIYard B TEIE
YeJI0BEeKa, BIUSHUE aTMOC(EPHOTO 1aBJICHUS Ha dKUBOM OPraHu3M, IJIaBaHUE
pbIO, BOCHPHUATHE 3BYKOB >KUBOTHBIMH, 3EMIIETPSICEHHE, CEHCMUYECKHE
BOJIHBI, IIyHaMH, 3XO0

1.31

Texauueckue yCcTpoMCTBa: CIUAOMETP, JATUYMKH TIOJOKCHHSI, PACCTOSHUS
U YCKOPEHHMs, JUHAMOMETpP, MOMAIIUITHUKHU, PAKEThl, pblyar, IMOJABUKHBIN
U HEMOJBWKHBIM OJOKH, HAKJIOHHAs IUIOCKOCTb, TPOCThIE MEXaHU3MBbI
B ObITy, cooOmarmuecss COCyabl, YCTPOMCTBO  BOJOMPOBOJA,
TUAPABINYECKUNA TIPECC, MaHOMETpP, OapoMeTp, BBHICOTOMEp, MOPIIHEBOU
HACOC, apeoMeTp, OXOJOT, HCHOJb30BaHWE YJIbTPa3Byka B  OBITY
U TEXHUKE

TEIIJIOBBIE ABJIEHUA

2.1

OCHOBHBIC TIOJOKEHHUSI MOJICKYJISIPHO-KUHETUUECKON TEOPUU CTPOCHUS
BelecTBa. Mojenu TBEpAOro, JKHUJIKOTO M Ta3000pa3HOTO COCTOSHUN
BemecTBa. Kpucrammueckue u aMmopgHbie Tena

2.2

JBwxenne dyactuir BemectBa. CBA3b CKOPOCTH  JIBIDKEHUS YaCTHIL
¢ Temneparypoii. bpoynosckoe nBmwkenue, nuddy3us

2.3

CMmauuBanue u KaITUJUIAPHBIC ABJICHUA

24

TeruioBoe paclIMpeHue U CKaThue

2.5

TeruioBoe paBHOBECHE

2.6

Bayrtpennsis sneprusi. Pabota u Teruonepenada kak criocoObl H3MEHECHUS
BHYTPEHHEW 3HEpTrUuun

2.7

BI/II[BI TCILIONICPCaAaun: TCIIOIIPOBOAHOCTh, KOHBCKIUSA, U3JIYUCHHUC

2.8

HarpeBaHHe n  OXJaXACHUC TCII. KonnuuecTBO  TEIIOTHI. y,IIGJIBHaH
TCIINIOCMKOCTD.
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Q = Cm(tz — t]_)

2.9 | 3aKoH COXpaHEHHUs PHEPTUU B TEIUIOBBIX Ipolieccax. Y paBHEHUE TEIJIOBOTO
OanaHca:
Qi+ Q2+..=0
2.10 | Hcnapenne u koHneHcanus. V3MeHeHne BHYTPEHHEW SHEPTHH B TPOIECCE
UCHapeHusi W KoHJeHcauuu. KureHue >KUIKOCTU. YenbHas TerioTa
napooOpa3oBaHus:
L="
m
2.11 | BraxHocTh BO3ayXxa
2.12 |I[lmaBnenne W KpucTauM3anusa. VI3MeHeHWe BHYTPEHHEW DHEpPIruu
MIPH TJIABJICHUN Y KPUCTAIUIH3AIMH. Y JeNIbHAS TEIUIOTA TJIaBICHHMS:
A=_"
m
2.13 | BHyTpeHHsA 3HEprusi CropaHusi TOIUIMBA. YAeNbHasl TEIJI0Ta CrOpaHHs
TOILIMBA:
q=_—
m
2.14 | Tlpunnumnsl pabotsl TerwtoBbix apurareneit. K1 rermmoBoro neurarens
2.15 | IIpaxTuueckue paboOThI
W3mepenue  yAenbHOM  TEMJIOEMKOCTH  METaJUIMYECKOTO  LUJIMHIPA;
KOJIMYECTBA TEIUJIOThI, MOJyYEHHOTO BOJOW KOMHATHOM TeMIlepaTyphbl
(UKCUPOBAHHON Macchl, B KOTOPYIO OIYIIEH HarpeTbli LHUIUHD;
KOJIMYECTBA TETUIOTHI, OTIAHHOTO HArPEThIM HUJIMHIPOM, MOCIIEe OMYCKAHHMSI
€ro B BOJly KOMHATHOM TeMIepaTypbl; OTHOCUTEIbHON BIIAXKHOCTH BO3/yXa;
yIIeIHHON TETUIOTHI TUTaBIICHUS JIb/IA.
HccnenoBanne U3MEHEHHsI TEMIIEPATyPhl BOJBI MPU PA3UYHBIX YCIOBUSX;
SBIICHUSI TEIUIOOOMEHA TPH CMEIIMBAaHUHM XOJOAHOW W TOpsiYeld BOJBI;
IpoIecca UCTIapSHHSI
2.16 | ®usmyeckue SABICHUS B  OPUPOJIE:  TOBEPXHOCTHOE  HATXKEHUE
U KalmuUIApHBIC SBICHUS B MPHUPOJE, KPUCTAIBI B MPUPOJE, HIITyICHHE
ConHua, 3amep3aHue BOJOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE pPOCHI,
TyMaHa, UHesl, CHera
2.17 | Texuuueckue YCTpPOMCTBA: KaNWULAPbl, TNPUMEPHl  UCHOJIH30BAHUS

KPUCTAJJIOB, >KUJIKOCTHBIA TEPMOMETp, AATUMK TEMIIepaTyphl, TEPMOC,
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CUCTCMaA OTOIICHUA JOMOB, TUTPOMCTPLI, IICUXPOMCTP, IIapOBasid Typ6I/IHa,
ABUI'aTCJIb BHYTPCHHCTO CIrOPaHUA

3 SJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 | Dnmexktpu3zanus Ten. [[Ba Buma 3MEeKTPHUUECKUX 3apsI0B
3.2 | B3aumoneiicTBue 3apshxkeHHBIX Tel. 3akoH Kynona
3.3 | 3aK0H COXpaHEHUS ICKTPUUECKOTO 3apsiia
3.4 | Dnextpuueckoe mose. HampsokeHHOCTh 3nekTpuueckoro noss. [Ipunnun
CYIIEPIO3UIINH IEKTPUIECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE)
3.5 Hocurenn »anextpuyecknx 3apsioB. [lelicTBHE DIEKTPUYECKOTO MO
Ha dJIEKTpUYecKue 3apsaabl. [IpOBOAHUKY U AMDIECKTPUKU
3.6 | [locTosiHHBIN >MeKTpUYecKuil TOK. JleficTBus anekTpuyeckoro Toka. Cuma
toka. Hampsokenue.
1=
t
A
U=_
q
3.7 | DnekTpuyeckoe CONPOTUBIICHHE. Y ITbHOE ANEKTPUUECKOE COTPOTUBIICHHUE:
rR=Pl
S
3.8 3akon Oma JyuTsl y9acTKa dJIEKTPUISCKOH TICTIH
U
| =_
R
3.9 |IlocnenoBaTenbHOE COSTUHEHNE POBOTHUKOB:
I]_: |2, U=U1+U2; R=R1+R2.
[TapannensHoe coeqUHEHNE TPOBOTHUKOB PABHOTO COMPOTHUBIICHHS:
R
_ 1
U1=U2; | = I1+ IZ; R=_",
2
CMmeniaHHbIE CO€IMHEHUS TIPOBOTHUKOB
3.10 | PaGota 1 MOIITHOCTH JICKTPHUYECKOTO TOKA.
A=U-I-t;P=U"I
3.11 | 3akoHn JIxoynsa-Jlenna:

Q=1>"R-t
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3.12

OnbiT OpcTeaa. MarHuTHOE T0JIE TPSAMOTO MPOBOJIHUKA C TOKOM. JIMHUU
MarHuTHOW MHIYKITUU

3.13 | MaruuTHO€ 1oJj€ MOCTOSHHOrO MarHurta. BzaumonelcTBue MOCTOSHHBIX
MarHuToB

3.14 | [leficTBE MarHUTHOTO MOJIA HAa POBOJHUK C TOKOM

3.15 | Onbiter apages. SABneHue saeKTpoMaruutHo nuaykuuu. [lpasumno Jlenna

3.16 | [IpakTrueckue paboOTHI
H3mepenue 3IEKTPUYECKOTO COMPOTHUBICHUS PE3UCTOPA; MOIIHOCTH
AJIEKTPUYECKOTO TOKa; pabOTHI AJIEKTPUUECKOTO TOKA.

HccnenoBanne 3aBUCMMOCTH CHUJIBI TOKA, BO3HUKAIONIETO B TMPOBOTHHUKE
(pe3ucropbl, JaMIo4ka), OT HANpsHKEHWsT Ha KOHLAX IPOBOJHMKA;
3aBUCHUMOCTH COIPOTHUBJIEHHUSI OT JUIMHBI NPOBOJHMKA, IUJIOLWIAJAU €ro
MOTIEPEYHOTO CEUCHUS U YJEIBHOTO COMPOTUBIICHUS.

[TpoBepka npaBuiia TUTST AIIEKTPUIECKOTO HaATPSHKEHUS
IOpU TOCJIEIOBATEILHOM COEAMHEHUU IPOBOJHUKOB; MpPaBWJIA JUIS CHUJIbI
ANIEKTPUYECKOTO TOKAa TPHU MapajljieIbHOM COSAMHEHUH MPOBOAHHUKOB
(pe3ucTophl U JaMIIOYKa)

3.17 | ®usuueckue SBICHUS B MPUPOJE: DIEKTPUUECKHUE SBIEHUS B aTMocdepe,
AJIEKTPUYECTBO JKMBBIX OPraHU3MOB, MarHUTHOE Tojie 3emid, apend
HOJIIOCOB, POJIb MAarHUTHOTO TOJS JUId JKU3HM Ha 3emie, MOJSIPHOe
CHUSTHHE

3.18 | Texuudeckue yCTpONCTBA: DIEKTPOCKOI, aMIepMETp, BOJIBTMETp, PEOCTarT,
CUETYMK DJIEKTPUUECKOH SHEPruu, AIJIEKTPOOCBETUTENbHBIE MPHOOPHI,
HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumMepsI), ANEKTPUUYECKUE
MPEeIOXPAaHUTENH, IJIEKTPOMATrHUT, JIEKTPOJBUTATENb MOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa

3.19 | DnexTpomaruutHble BosHbI. [lIkana 3eKTpOMarHUTHBIX BOJH

3.20 | JIyueBas Mogens cBeta. [IpsimonuHeliHOe pactipocTpaHEHUE CBETA

3.21 | 3akoH otpaxeHus ceta. [limockoe 3epkaiio

3.22 | Ilpenomiienue cBeTa. 3aKOH MPETOMIICHUS CBETA

3.23 | ducnepcus cBeta

3.24 | Jlunza. Xopn nydeid B nuH3e. DOKYyCHOE pacCcTOsAHME JUH3bI. OnTHyeckKas
CHJIa JIMH3BIL:

D=1/F
3.25 | I'nma3 xak ontuyeckas cucrema. OnTuyeckue npudopbl
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3.26

[IpakTrueckue paboTsl

H3mepenune onTUyeCcKoi CHITbl cOOMparoIIe INH3bI; (POKYCHOTO pacCTOSHHUS
coOuparomield JuH3bI (IO CBOMCTBY paBEHCTBA pa3MEpOB NpeaMeTa
U M300pakeHUs, KOrja MpeAMET paclojoXkeH B JBOHMHOM (okyce),
IIOKa3aTelsl IPEJIOMIICHHUS CTEKIIA.

HccnenoBanne CcBoOMCTBa HM300paKeHHUs, IMOJYYEHHOTO C TOMOIUIBIO
coOuparoIe JUH3bl, U3MEHEHUS (POKYCHOT'O PACCTOSIHUS JBYX CIIO’KEHHBIX
JIMH3; 3aBUCUMOCTH YIJIA MPEJIOMIIEHHSI CBETOBOIO JIy4a OT YIJIa MaJCHUs
Ha IPaHMIIE «BO3AYX — CTEKIIO»

3.27 | ®usnueckue sBaeHUS B npupoze: 3arMeHuss Conxua u JlyHsl, 1iBeta Ten,
ONTHYECKHE ABJICHUS B aTMOc(epe (1BeT HeOa, peppakuus, paayra, MUPax)

3.28 | TexHuyeckue yCTpPOWCTBA: OYKH, MEPHUCKOMN, (poToammapar, ONTHUYECKHE
CBETOBO/IBI

4 KBAHTOBGIE ABJIEHUA

4.1 PannoaktuBHOCTh. Anbda-, Oera-, ramMma-usnydyeHus. Peakuuu anbga-
u Oera-pacmnajga

4.2 Omnsitel Pezepdopaa mo paccesnuro anbda-yactuil. IlnanerapHas monensb
aToMa

4.3 | CoctaB aTOMHOTO spa. M30ToIBI

4.4 [lepnon nmomypacnana aTOMHBIX SIIEP

4.5 | SlnepHble peakMu. 3aKOHbI COXPaHEHUsI 3apsJOBOIO M MaCCOBOTO YHCEN

4.6 ®u3nyeckue SBJICHUSA B MPUPOJIE: €CTECTBEHHBIM paJMOaKTHBHBIA (HOH,
KOCMHUYECKHE JIyYd, PaJUOaKTUBHOE HM3IyYEHUE MPHUPOJHBIX MHHEPAJIOB,
NENUCTBUE PAIMOAKTUBHBIX U3JIyY€HHI Ha OPraHu3M YeJI0BEKA

4.7 TexHuyeckue yCTpOWCTBA: CHEKTPOCKOIN, WHAWBUAYAJIBHBIA J1O03UMETD,

kKamepa BuiibcoHa, sijiepHas JHepreTuka
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