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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o  ¢u3uke HAa  ypOBHE OCHOBHOTO  OOIIEro  0Opa3oBaHMS
MOJATOTOBJIEHA HA OCHOBE:

- ®I'OC OO0OO (IIpukaz MunucrepctBa npocsenieHus: Poccuiickoit denepanuu oT
31.05.2021 Ne 287 «O6  ytBepxkaeHHH  (penepalbHOr0  rOCYJapCTBEHHOTO
00pa30BaTENbHOIO CTaHAApTa OCHOBHOTO 00mero ooOpa3oBaHus» (3aperucTpupoBaH
05.07.2021 Ne 64101),

- ®OIT OO0 (Ilpukaz MunucrepcTBa mnpocenieHuss Poccuiickoit denepanuu OT
18.05.2023 Ne 370 «OO6 ytBepxkaeHUN QeaepaabHOil 00pa3oBaTEIbHOM MPOTPaAMMBI
OCHOBHOT0 0011Iero oOpa3oBanus» (3apeructpuponan 12.07.2023 Ne 74223);

- OOIT OO0 MOY «IlIkona Ne22 r.Tope3a» (mpuxa3 Nel78 ot 25.08.2023 r.);
- Kanengapuoro rpaduka MOV «IlIkoma Ne22 r.Topesa» Ha 2023-2024 y4eOHbIH TOI;

- @enepasibHOI paboueil mporpaMMbl OCHOBHOTO 001iero oopasoBanus “Pusuka. 7-9
KJIACCHI ;

®denepanpHas paboyas mporpamma o ydeOHomy mpeamery «Dusnkay (6a30BbIit
ypoBeHb) (mpeaMmeTHas oOnactb «EcTecTBEHHO-HaydHblEe NpPEAMETh») (naiee
COOTBETCTBEHHO — IporpaMMa 1o Gpusuke, PU3nka) BKIOYAET HOICHUTEIbHYIO 3aIUCKY,
coJiepkaHue oOydeHHs, MJIaHUPYEMble Pe3yJIbTaThl OCBOCHMSI MPOTpaMMbl 10 (hU3HKE,
TEMaTUYECKOE TUIAHUPOBAHUE.

[Iporpamma mo ¢u3rke Ha ypOBHE OCHOBHOTO OOIIETr0 0Opa30BaHHsS COCTaBJIEHA
Ha OCHOBE IOJIO)KEHHI M TpeOOBaHWM K pe3yJibTaTaM OCBOEHUS Ha 0a30BOM YPOBHE
OCHOBHOUW oOpa3oBareibHOU mporpammel, mpeacTaBieHHbIXx B PI'OC OO0, a Takxke
¢ yuéroM (enepanbHOi padoueit mporpamMMbl Bocriutanus 1 KoHnenuuu npemnoiapaHust
yueOHoro npeamera « Pusnkay.

Conepxanue mporpamMmbl MO  (U3MKE HampaBieHO Ha (opmupoBaHue
€CTEeCTBEHHO-HAYUYHOU TPAMOTHOCTH OOYYArONIUXCS U OPTraHU3aIuI0 U3ydeHUs (PU3NKU
Ha JIeATEIbHOCTHOW OCHOBEe. B mporpamme mo (u3MKe yUWTHIBAIOTCS BO3MOKHOCTH
yueOHOro mpemmera B peanusanuu TpedoBanuin OI'OC OOO k miIaHUpyeMbIM
JUYHOCTHBIM M METaNpEeIMETHBIM pe3yJibTaTaM OOYy4YeHHUs, a TaKXKe MEKIPEIMETHbHIC
CBSI3M E©CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETro
00pa3oBaHUs.

[Iporpamma 1o (u3MKEe YCTaHABIMBAECT pacIpeiesieHne y4eOHOro MaTrepuaa
no rojgam oOyueHus (MO Kiaccam), TpeJiaraeT MPUMEPHYIO IMOCIIEI0BATEIbHOCTD
U3YYEHUSI TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJCPKAHUS U y4ETe
BO3PACTHBIX OCOOEHHOCTEH 00yJaronuXcsl.
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[Iporpamma no ¢usuke pazpaboTaHa ¢ LETbI0 OKa3aHUS METOAMYECKOW MOMOIIH
YUHUTEIIO B CO3/IaHUU paboyeit mporpamMMsl 10 y4eOHOMY MPEAMETY.

duznka SABISIETCS CHUCTEMOOOPA3yIOIIUM JJisi €CTECTBEHHO-HAYUYHBIX Y4eOHBIX
MIPEIMETOB, TTOCKOJIBKY (PU3UUYECKHE 3aKOHBI JIS)KAT B OCHOBE IPOIIECCOB U SIBJICHUH,
HU3yyaeMbIX XUMHEH, Ouosioruerd, actpoHomued M (u3nyeckoil reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTHHY MHpa, MPEAOCTaBlsieT Hauboliee sCHbIC
o0Opasmpl MPUMEHEHUS HAYYHOTO METOJa IMO3HAHHWSA, TO €CTh CHoco0a MOyYCHUS
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Omna w3 THaBHBIX 3a1ad  (PU3WYECKOTO OO0pa3oBaHUS B CTPYKType OOIIETO
00pa3zoBaHMs COCTOUT B JOPMUPOBAHUU €CTECTBEHHO-HAYYHOM IPAMOTHOCTH U UHTEpEca
K HayKe Y 00y4aroIuxcs.

N3yuenue ¢usuku Ha 0a30BOM YPOBHE MPEIOJIAraeT OBJIAJEHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIUMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

Hay4YHO OOBSCHSTH SIBJICHUS,

OIICHUBATh U MOHUMATh O0COOEHHOCTH Hay4YHOTO HCCIIETOBAHMUS;

UHTEPIIPETUPOBATH JJAHHBIE U UCIIOJIb30BaTh HAYYHBIE J10KA3aTEIbCTBA
JUJIS1 TIOJTYYEHHUSI BBIBOJOBY.



[enu u3yueHus: PU3MKU HA YPOBHE OCHOBHOTO O0ILEro 0Opa3oBaHUs ONMpPEACICHbI
B Konnenmuu mnpenoaaBanusi ydeOHoro mnpenmera «®Dusuka» B 00pa3oBaTeIbHBIX
Opra”Hu3anusax Poccuniickon denepanuu, peanu3yoIux OCHOBHBIE
o01eoOpazoBareyibHble  MpOrpamMMbl,  yTBepkACHHOW  pemeHueM  Komeruu
MunuctepcTBa npocsenienust Poccutickoit denepanuu (mpotokod ot 3 aexadps 2019r.
No TTK-48H).

Lenu nzydenust GU3uKu:

NpUOOpEeTEeHUE HHTEpeca M CTPEMJICHUS OOYyYarolMXCs K HayYHOMY H3YYCHHIO
IPUPOBI, PA3BUTHUE UX UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEJCTABICHUH O HAYYHOM MeETOJAe TO3HaHWs u (OPMUPOBAHHE
HCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSM;

dopMupoOBaHHE HAy4YHOTO MHPOBO33PEHUS KaK pe3yibTara HM3y4YeHUS OCHOB
CTPOCHUS MaTepu U QyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dopMupoBaHrHE TPEACTaBICHUA O ponu (PU3UKKA JUISI  Pa3BUTHUA  JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEICTABICHUH O BO3MOXHBIX c(epax Oyaymield MmpodecCuOHATbHON
JESTEIbHOCTH, CBA3aHHOM C (PU3MKOM, MOATOTOBKA K JaJbHENHIIEMY OOyUYEHHUIO B 3TOM
HaIpaBIICHUH.

JlocTuKeHHe 3TUX LeNeld MporpamMmbl 1Mo (pU3MKe Ha YpOBHE OCHOBHOIO OOILEro
oOpa3oBaHMs 00eCTIeUnBAETCS PELLICHUEM CIEAYIOIUX 3a/1ay:

npuoOpeTeHne 3HAHWN O JMCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHUYECKHUX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBICHHSIX;

npuoOpEeTeHHE YMCHHMM ONMHUCHIBATH W OOBICHATH (DU3WYECKUE SBICHHUS
C UCIOJIb30BAaHUEM TIOJTYYCHHBIX 3HAHUI;

OCBOEHHE METOOB PEIICHHUs] MPOCTEHIINX PacUETHBIX 3a7ad C HCIOIh30BAaHHEM
duznyecKkux Mozenei, TBOPUYECKUX U MPAKTUKO-OPUECHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHMM HAOMI0IaTh TPHUPOJHBIC SIBICHUS U BBIMOJIHSATH OIBITHI,
nabopaTopHble pabOThl U JKCIIEPUMEHTATbHBIE MCCIEIOBAHUS C HCIOJb30BAaHUEM
U3MEPUTENbHBIX TPHOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ HHPOpMaIen HU3NIECKOTo COACpKaHUs, BKIIIOYAs
UHPOPMAITMI0O O COBPEMEHHBIX JOCTHKCHHSIX (U3WKH, aHallu3 M KPUTHYECKOE
OIICHUBaHWE WH(OPMAITUH;

3HAKOMCTBO CO cdepamMu TPoPeCCHOHATILHOW JICITCIHbHOCTH, CBS3aHHBIMH
¢ (u3uKOH, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMM Ha JOCTHIKEHUSIX
(bu3MYeCcKOi HAyKH.

Ha wusyuenne ¢usuku (0a30BbIii YpOBEHb) Ha YpPOBHE OCHOBHOTO OOILEro
obOpazoBanusi oTBoauTcs 238 wacoB: B 7 Kkiacce — 68 yacoB (2 yaca B HEACIIO),
B 8 KJacce — 68 yacoB (2 yaca B Hezento), B 9 kiacce — 102 gaca (3 yaca B HEZIEIIO).

[IpennaraemMslii B mporpaMMe no pu3rKe nepeyeHs J1adopaTOPHBIX padoT M OIBITOB
HOCUT PEKOMEHJIATeNbHBIM  XapakTep, YYMTEIb JelaeT BbhIOOp MPOBEACHUS
7a060paTOpHBIX pabOT ¥ OMBITOB C YyYETOM WHIWBHUAYAJIbHBIX OCOOCHHOCTEH
oOyyJaroummxcsi, CHHCKa SKCIEPUMEHTAIbHBIX 3aJaHuil, NpejiaraeMblx B pamMKax
OCHOBHOT'O TOCYJJapPCTBEHHOTO 3K3aMeHa Mo (U3MKe.



COJAEPKAHUE OBYUYEHUA

7 KJIIACC
Pasznea 1. ®usuka 4 e€ posib B IO3HAHUM OKPY:KAOLIEr0 MUPa
®usuka — Hayka O mnpupone. Ssmenus npupoxasl. Duznueckue SABICHUS:

MEXaHUYECKHUE, TEMIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusznueckue BelNYUHbL. M3Mepenne puznueckux BenuuuH. Puznueckrue npudopsl.
[TorpemHocTs n3MepeHnii MexxayHapoaHas CUCTEMA €INHHIL.

Kak ¢usuka u  Jgpyrue  eCTECTBEHHbIE HAYKH  HM3y4alOT  IPUPOLY.
EcTecTBeHHO-HAYUYHBIM METO/I MO3HAHUS: HAOJIIOIEHHE, TOCTAHOBKA HAYYHOT'0 BOIIpOCa,
BBIJIBUKEHUE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TMIIOTE3, 00BICHEHHE HAOII0AAEMOTO
aBieHus. Onucanue GU3NYECKuX SIBJICHUM C MOMOIIBIO MOJICIICH.

Llemoncmpayuu
MexaHnueckue, TEIJI0BbIE, DIEKTPUUECKUE, MAaTHUTHBIC, CBETOBBIC SIBIICHHUS.
dusnveckue NpruOOPHI U MPOIIEeypa MPSIMbIX H3MEPEHUM aHAJIOTOBBIM U IIU(PPOBBIM
pUOOPOM.

Jlabopamopnvie pabombi u onvimoi

Omnpenenenure MEHbI IeICHUS Kbl H3MEPUTEIIBHOTO MTPUOOpa.

N3mepenue paccTosiHU.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENa.

OmnpeneneHue pa3MepoB MabIX TeJl.

N3mepenne TemnepaTypbl TPy MOMOIIIH >KUKOCTHOTO TEPMOMETPA U TaTUnKa
TEeMITepaTypHhI.

[IpoBenenue ncciieqoBaHus MO NPOBEPKE TMIOTE3bI: JaTbHOCTh MOJIETA IIApUKa,
MYIIEHHOT'0 TOPU30HTATIBLHO, TeM 00JIbIle, YeM OO0JIbIIIEe BHICOTA ITyCKa.

Pa3znen 2. IlepBoHayasibHbIe CBeICHUS O CTPOCHUH BelleCTBa

CtpoeHnue BelecTBa: aTOMBI U MOJIEKYJIbI, UX pa3Mmepbl. OMbITHI, JOKA3bIBAIOIINE
JVCKPETHOE CTPOCHHUE BELIECTBA.

JIBrmxeHue yactuil BemecTa. CBsi3b CKOPOCTH ABUKEHUS YACTHUIL C TEMIIEPATYPOU.
bpoyHoBckoe nBmwxkenue, nuddysus. BzaumoneicTBue 4acTull BeNeCTBa: MPUTSHKECHUE
Y OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEILECTBA: CTPOEHUE Ta30B, >KUIKOCTEH M TBEPIBIX
(KpucTaIM4ecKnx) TeJl. B3auMOCBS3b MEXIYy CBOHCTBAMH BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUAX U HMX aTOMHO-MOJEKYJSIpHbIM cTpoeHueM. OcCoOEHHOCTH
arperaTHbIX COCTOSIHUI BOJIbI.

Jlemoncmpayuu

Habnronenue 6poyHOBCKOTO ABUKEHUS.

Ha6nronenune nuddysun.

Habntonenue sBieHui, OOBIACHSIOMIMXCS MPUTSHKCHUEM WIM OTTaIKWBAaHUEM
YaCTHI] BEIIECTBA.



Jlabopamophbvie pabombl u onvimoi
OreHka mraMeTpa aToMa METOZOM PSIOB (C UCTIOIb30BaHneM (GoTorpadmii).
OnpITel 1O HAOJIOACHUIO TETJIOBOTO PACIIUPEHHUS Ta30B.
OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHHUS.

Pasnen 3. /IBm:keHne U B3aUMOJEHCTBHE TeJl

Mexannueckoe aBuxkeHue. PaBHoMepHOe 1 HepaBHOMepHOE JBUKEeHNE. CKOPOCTb.
CpenHsst CKOpOCTh IPU HEPABHOMEPHOM ABMKEHHUH. PacYéT myTH U BpEMEHHU JBU>KCHUSI.

SABnenue nHepunu. 3aKOH MHEpLUU. B3auMoielicTBrE Te Kak MPUYMHA U3MEHEHUS
CKOpOCTH JBHKEHHUS Tell. Macca kak mepa MHEPTHOCTH Tena. [IIIoTHOCTH BemiecTna.
CBs13b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIlleCTBA.

Cuia kak XapakTepucTuka B3auMozeicTBus Ten. Cuia ynpyroctu u 3akoH ['yka.
N3Mepenune cuibl ¢ TOMOIIBIO TUHAMOMETpA. SBIICHUE TATOTEHU U CUJia TskecTH. Cra
TSKECTH Ha JIpyrux mianetax. Bec tena. HeBecomocts. CriokeHue cuil, HapaBIE€HHBIX
no oxHou npsMou. PaBHoxencTByromas cwi. Cuia TpeHusa. TpeHue CKOIbXKEHUA U
TpeHHEe NOKos. TpeHue B mpupoie U TEXHUKE.

Jlemoncmpayuu
Hab6nronenne MexaHMuecKoro IBM>KESHHS Tela.
N3mMepenne cKkopoCTH MPSIMOJIMHENHOTO JBUKECHHUS.
Hab6nronenue siBneHust HHEPIUN.
Habnrogenue n3MeHeHnsi CKOpoCTH MPU B3aUMOICHCTBUU Tell.
CpaBHeHUE Macc M0 B3aUMOACHCTBUIO TE.
CiioxeHune Cuil, HalpaBJICHHBIX 10 OJTHOW MPSMOM.

Jlabopamophwsie pabombl u onvimoi

Onpenenenre CKOPOCTH PaBHOMEPHOTO JIBUYKEHUS (IIapHUKa B )KUIKOCTH, MOJIEIH
3JIEKTPUYECKOTO aBTOMOOMIISI U TaK Jajiee).

Omnpenenenue cpeaHe CKOPOCTH CKOJIbKEHUS OpycKa WM [IapHKa 10 HAKIOHHON
IJIOCKOCTH.

Omnpenenenue MWIOTHOCTH TBEPIOTO Tea.

OnbITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTh PACTSLKEHUS (IeopManum) npyKUHbI
OT MPHUJIOKEHHOMW CHJIBI.

OnbITHI, AEMOHCTPUPYIOILIHE 3aBUCUMOCTh CUJIBI TPEHHSI CKOJIBKEHHUS OT BEca Tena
U XapaKTepa CONMPUKACAIOLIUXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEH U ra30B

Hanenue. CriocoObl yYMEHBIICHHMS M YyBeJIWYEHUs JaBieHud. JlaBieHue rasa.
3aBUCHUMOCTH JaBJICHUA raza oT 00béMa, Temnepatypsl. [lepenaua naBienus TBEPAbIMU
TelaMH, SKHIKOCTAMM M ra3amu. 3akoH Ilackans. IIHeBMaThueckue MalllUHBI.
3aBUCUMOCTb JIaBJICHUS JKUAKOCTH OT IiayOuHBL. ['mapocraTuueckuil mnapajokc.
Coobmraromuecs cocyapl. [ uapaBnuueckie MeXaHU3Mbl.

Atmocdepa 3emnum u arMocdepHoe naBieHue. [IpuuMHBI CyLIECTBOBAHHUSA
BO3Qy1IHON 0000ukH 3emin. OnbiT Toppuueru. M3amepenne atmocdepHoro



JaBJieHUs. 3aBUCUMOCTh aTMOC(EPHOT0 JaBICHUS OT BBICOTHI HaJl ypOBHEM MODPSI.
[TpuOops! 17151 U3MEPEHUs AaTMOC(EPHOTO TABICHMUS.

JlericTBHUE KUAKOCTHU U ra3a HAa MOTPYKEHHOE B HUX TeNO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Jlemoncmpayuu

3aBUCUMOCTb JABJICHUA ra3a OT TeMIEPATypPHhI.

[Tepenava naBiieHUs KUIKOCTHIO U Ta30M.

Coobmraroiuecs: CoCy/ibl.

I'mppasnuuecknii npecc.

[IposiBeHue necTBUS aTMOCPEPHOTO TABICHUS.

3aBUCHUMOCTH BBITAJIKUBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHOM YacTH Tella U
IJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BhITATKMBAIOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue T1UIaBaHWsl TeEN: IUIABAHWE WM TIOTPYKEHHWE TEJlI B 3aBUCHMOCTH
OT COOTHOIIEHHMS IUIOTHOCTEM TeJIa U KUJAKOCTH.

Jlabopamophbsie pabomsl u onvimwi

HccnenoBaHnue 3aBUCMMOCTH Beca Tejla B BOAE€ OT OOBEMA NOrpYyKEHHON
B KAJIKOCTb YaCTH TEJNA.

OnpeneneHre BBITUIKABAIONIEH CHUIIbI, JIEMCTBYIOIIEW HAa TEJO, MOTPYKEHHOE
B )KUJIKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJIKMBAIOIICH CHUJIbI, JEUCTBYIOLIEW HA TEJO
B KHUJIKOCTH, OT MACChI TEJIA.

OnbITeI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOIIEH CUJIbL, JEHCTBYIOLIEN
Ha TEJO B JKUJKOCTHU, OT 00bEMA MOTPYKEHHOM B AKUIKOCTh YaCTH TeJla U OT MIIOTHOCTU
KUJKOCTH.

KoncTpynpoBanue apeomerpa MM KOHCTPYHPOBAHME JIOJKH U OIpEIEIeHUE €€
IrPy30I0AbEMHOCTH.

Pa3znea 5. PaGoTra u MOIIHOCTB. JHeEprus

Mexanudeckas pabora. MoIHOCTb.

[TpocThie MeXaHU3MBI: pbIYar, OJOK, HAKIOHHAS TUIOCKOCTh. [IpaBmiio paBHOBeCHS
pbruara. [IpuMeHeHue mnpaBuia paBHOBECHS phluara K OJIOKY. «30J0TO€ IPaBUIIO»
mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MeXaHNU3MBI B OBITY U TEXHHKE.

Mexanudeckas sHeprusi. Kunetnueckas U noTeHIMaIbHAs dHeprus. [IpeBpaiienue
OJHOTO BH/Ia MEXaHUYECKOW IHEPTUU B APYTOM. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jlemoncmpayuu
[TIprmepnl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie pabomsl u onvimoi

Omnpenenenne pabOThl CUJIBI TPEHUS TPU PABHOMEPHOM JBMIKEHUU Tela
110 TOPU30HTAIEHON TTOBEPXHOCTH.

HccnenoBanue ycinoBuid paBHOBECHS phlyara.



N3smepenne KII/] HakKJIOHHOM MIIOCKOCTH.
N3ydenue 3aKkoHa COXpaHEHHS] MEXaHUYECKOW JHEPTUN.

8 KUIIACC

Pa3zneua 6. TenuioBbie sABJICHUS

OCHOBHBIE MOJOXKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHUS BEIIECTBA.
Macca 1 pa3mepbl aTOMOB U MOJIEKYJ. OTIBITHI, TOATBEPKIAIOIINE OCHOBHBIE MTOJOXKEHUS
MOJIEKYJISAPHO-KNHETHYECKON TEOPUH.

Mopenu  TBEPAOTO, KUIAKOTO W  Ta3000pa3HOTO  COCTOSHHMM  BEIIECTBa.
Kpucrammueckre u amopdusie Tena. OOBACHEHHE CBOWCTB Ta30B, JKUIKOCTEH U
TBEPIBIX TEJ HA OCHOBE MOJIOKEHUN MOJIEKYJIAPHO-KMHETUYECKOU Teopun. CMaunBaHue
Y KaWUIIPHBIC ABICHUS. TeII0BOE pACIIMPEHNUE U CKATHUE.

Temneparypa. CBsA3b TeMIepaTypbl CO CKOPOCThIO TEIJIOBOTO ABWUKEHHS YACTUII.
Buytpennsis sHeprus. CriocoObl M3MEHEHHsI BHYTPEHHEW SHEPTHH: TEIionepenada u
coBepiieHue paboThl. Buael Temonepenayu: TEIMJIONPOBOJHOCTh, KOHBEKIUS,
W3JIyYEHUE.

KonuyectBo TemyioTel. YnenpHas TEMJIOEMKOCTh BelIeCcTBa. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHWE TeIIoBOro OanaHca. IlnaBieHue u OTBepIEBaHHE
KPUCTAJUIMYECKUX BEIIECTB. YJenbHas TersioTa IuiaBieHus. llapooOpa3oBanue u
koHneHcarus. Mcmapenwe. Kunenwe. VYaenpHas Temiora ImapooOpa3oBaHUS.
3aBUCUMOCTh TEMIEPATYPBI KUTIEHUSI OT aTMOC(HEPHOTO TABJICHHUS.

BrnaxnocTh BO3myXa.

DHeprus TOIMBa. Y IeJibHas TEIJI0Ta CrOPaHUs.

[Tpuntuner padoTs! TermoBeix aurateneii KIJ[ remmoBoro aqeurarens. TemmoBsie
JIBUTATEIN U 3alIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpAaHEHUS U MTPEBPAILECHUS JHEPTUH B TEIUIOBBIX MTPOLECCAX.

Jlemoncmpayuu
Hab6nronenne 6poyHOBCKOTO IBHKCHHSI.
Habmronenue nuddysumn.
HaOntonenue siBieHni cCMauyMBaHUS U KaMWJUIAPHBIX SIBIICHUM.
Habmronerune TenioBoro pacimpeHus Teil.
N3MeHeHne naBieHUs raza MNpH HM3MEHCHUH O00bEMa W HAarpeBaHWUU WU
OXJIAKICHUH.
[TpaBuia u3MepeHus: TEMIIEPATYPHI.
Bunsl Tenonepenaym.
OxunaxkaeHue npu COBEpUICHUU padOTHI.
HarpeBanue npu coBepiiieHuH pabOThl BHEIIIHUMU CUJIAMHU.
CpaBHeHUE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.
Hab6nmronenne kxuneHus.
Habmnronenue nocTostHCTBa TeMIepaTyphl IPH TUIABICHUH.



Mopenu TeIIOBBIX JIBUTATEIICH.

Jlabopamopnvie pabomul u onvimsi

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO IPUTSIKEHMUSL.

OnbITHI IO BRIPAUIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.

OnbIThl IO HAOTIOIEHUIO TEIIOBOTO PACIIMPEHUS T'a30B, )KUJIKOCTEN U TBEPABIX
Tell.

Onpenenenre AaBieHUs BO3yXa B OAJUIOHE IIIIPUIIA.

OnbIThl, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTBD JIaBJICHUS BO3yXa OT €ro 00bEMa 1
HarpeBaHMs WIA OXJIAXKIACHUS.

[IpoBepka rumoressbl JIMHEHHOM 3aBUCHUMOCTH JUIMHBI CTOJOMKAa KHUJIKOCTU
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

Habnronenue n3MeHeHusi BHyTPEHHEN SHEPIUu Tea B pe3yJibTaTe TeIuionepeaadn
U pabOThI BHEILIHUX CHUJIL.

HccnenoBanue siBJIEHUS TEMIOOOMEHA IMPU CMEUIMBAHUN XOJIOJIHOM U TOpsYeit
BOJBI.

OmnpeneneHre KOJMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW MpHU TEIIo00MEHe
C HarpeThIM METAJUTMYECKUM LIMITUHIIPOM.

Onpenenenue yaenbHON TETUIOEMKOCTH BEILIECTBA.

HccnenoBanue npouecca uCapeHHus..

OnpeneneHrne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Omnpenenenne yIeapHON TEIUIOTHI IJIABJICHUS JIbJA.

Paznen 7. JjekTpudyecKkue 1 MAarHUTHbIE SIBJICHUS

OnekTpuzanus Tel. J[Ba poaa dIEKTpUUECKUX 3apsaaoB. BzaumopeiicTBue
3apsOKEHHBIX Tesl. 3akoH KyoHa (3aBUCHUMOCTD CHITB B3aMMOJICHCTBHS 3apsDKCHHBIX TEIl
OT BEJIMYMHBI 3aPSJI0B U PACCTOSHUSI MEXKAY TEJIaMU).

Onektpuueckoe mnone. Hanpsok€HHOCTH — anekTpuyeckoro mnonsd.  [IpuHomn
CYNEPIIO3UIINH IEKTPUIECKUX TT0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu »nekTpuueckux 3aps/ioB. DJIEMEHTApPHBIA JJIEKTPUUYECKUN  3apsl.
Crpoenue atoma. [IpoBOAHMKH M JUAIEKTPUKHU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO
3apsija.

DJIEKTPUYECKUM TOK. Y CIIOBHS CYIIECTBOBAHUS DJICKTPUUIECKOr0 ToKa. McTouHuKH
MOCTOSTHHOTO  TOKa. JIEHCTBHS DJIEKTPUYECKOrO TOKa (TEIJIOBOE, XUMHUYECKOE,
MAarHuTHOE). DJIIEKTPUYECKUN TOK B )KUAKOCTAX U razax.

OnekTpuueckas uemnb. Cuiia Toka. DIeKTpuieckoe HanpsbkeHue. ConpoTUBIICHUE
MPOBOJHUKA. YIEIbHOE COINPOTHUBIICHHE BemiecTBa. 3akoH Oma Jyisi ydacTKa Iemu.
[TocnenoBaTenbHOE U ApAJLICIBHOE COETMHEHUE TTPOBOIHUKOB.

PaboTa u MOITHOCTH 3NIeKTpUUecKoro Toka. 3akoH Jxoyns—JIenua. Dnekrtpuueckue
LEMU U NOTPEOUTENN INEKTPUIECKOM 3Heprun B ObITy. KOpOoTKOE 3aMbIKaHuE.

[ToctostHHbIE MarHuThl. B3anmoAelcTBME NOCTOSAHHBIX MArHUTOB. MarHutHoe
nojie. MaruuTHoe 1ose 3eMJId U €ro 3HaYeHHE JJ1s KU3HU Ha 3emuie. OnbIT OpcTena.
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MarautHoe mosie 3JIEKTPUYECKOro Toka. [I[puMeHeHue 3IEKTPOMAarHuTOB B TEXHHKE.
JleiicTBME MAarHUTHOTO TOJISl HAa MPOBOJHUK C TOKOM. DJIEKTPOJABUTATENb MOCTOSIHHOTO
Toka. Mcnosib30BaHWE  DJICKTPOABUIATENIEM B  TEXHUYECKHMX  yCTPOMCTBAX M
Ha TPAHCIOPTE.

Onbitel @apanes. SBiAeHHE 3JIEKTPOMArHUTHOW HUHAYKUMH. I[IpaBuno Jlenia.
Onekrporenepatop. CrocoObl MOMYUYEHUST AIEKTPUUECCKOW SHEPTHH. DIEKTPOCTAHIIUN
Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

Jlemoncmpayuu
DJNeKTpU3alus Tel.
JIBa poJia 3NIEKTPUUECKUX 3apsS0B U B3AMMOJCHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE JIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS UHIYKIIHS.
3aKOH COXpPAaHEHUS ICKTPUUECKUX 3aPSAI0B.
IIpOBOHUKH U JUAJIECKTPUKH.
MoaenvupoBaHHU€e CHIOBBIX JUHUHN 3JICKTPUYECKOTO MOJIS.
M cTOYHMKHM TTOCTOSTHHOTO TOKA.
JIeHiCTBUSA DIEKTPUYECKOTO TOKA.
DJIEKTPUUECKUM TOK B )KUIKOCTH.
I"a3oBbI1i paspsia.
N3mepenune cuiibl TOKa aMIEPMETPOM.
N3mepenune 3meKTpuyecKoro HampsKeHUsT BOJIbTMETPOM.
Peocrart 1 MmarasuH COnpoTUBIICHUM.
BzanmopericTBre MOCTOSTHHBIX MAarHUTOB.
MoaenupoBaHHEe HEBO3MOKHOCTH PA3JICJICHUS TTOJTFOCOB MAarHUTA.
MoennpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MATHUTOB.
OneiT Dpcrena.
MarauTHoe 1oJjie ToKa. DJIeKTPOMAarHuT.
JlericTBME MarHUTHOTO TI0JISI HA MIPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEN MOCTOSTHHOTO TOKA.
UccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIUH.
Omnpitel Dapajes.
3aBUCHUMOCTh HAMlPaBJICHUSI HTHAYKIMOHHOTO TOKA OT YCJIOBUM €r0 BOZHUKHOBEHHS.
DJIEKTPOre€HEePaATOP MOCTOSIHHOTO TOKA.

Jlabopamophsie pabomsl u onvimwi
OnBITHI 110 HAOTIOACHHIO SJICKTPU3AIUH TEJI HHIYKITUCH U TPH CONTPUKOCHOBEHUH.
HccnenoBanue IEHCTBUS JIEKTPUICSCKOTO TIOJIS HA TIPOBOIHUKH U JIHAJICKTPHUKH.
COopka 1 mpoBepka pabOTHI IEKTPUIECKOHN IIEMU TTOCTOSHHOTO TOKA.
M3mepeHue u peryTupoBaHKe CHJIBI TOKA.
H3mepenue v peryIupoBaHue HAMPSHKCHHUS.
HccnemoBanre  3aBUCHMOCTH  CHJIBI  TOKa, HAYIIErO  4Yepe3  PEe3UCTOop,
OT COTPOTHBIICHUS PE3UCTOPA U HANIPSDKEHUS Ha PE3UCTOPE.
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OneITBl, JAEMOHCTPUPYIOIIME 3aBHCUMOCTb 3JEKTPUYECKOTO COMPOTUBIICHHS
MIPOBOJHUKA OT €ro JIJIMHBI, IUIOIIAIY MTONEPEYHOTO CEUYCHHS U MaTepHaa.

[IpoBepka npaBuIa CI0KEHHS HAPSYKEHUN MIPU MOCIEA0BATEIBHOM COETMHEHUH
JBYX PE3HCTOPOB.

[IpoBepka mpaBuiIa JUIsi CUIIBI TOKA MPU MapajuieIbHOM COETUHEHUN PE3UCTOPOB.

Omnpenenenue pabOThI AJIEKTPUIUECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

OmnpeneneHrne MOIHOCTY AIEKTPUUECKOTO TOKA, BBIACIISIEMON HAa PE3UCTOPE.

HccnenoBanne 3aBUCHMOCTH  CHJIBI  TOKa, HMAYUIETO 4Yepe3  JIAMIIOYKY,
OT HaNpsKEHUS Ha HEMl.

Omnpenenenue KIIJ| HarpeBaTesns.

HccnenoBanre MarHuTHOTO B3aUMOJIEUCTBUSA MMOCTOSIHHBIX MarHUTOB.

N3yueHnne MarHuTHOTO MOJISl TOCTOSIHHBIX MArHUTOB MIPU UX 00BETUHEHUHU U
pazzeneHuu.

UccnenoBanne nercTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY .

OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbl B3aUMOJCHUCTBUSL KATYIIKH
C TOKOM U MAarHuTa OT CHJIbI TOKA U HAIIPaBJICHUS TOKA B KATYIIIKE.

N3ydenune neiicTBUSI MAarHUTHOTO MOl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u uzydeHue paboThl AJIEKTPOIBUTATEINS.

N3zmepenue KIIJI anmekTpoaBATraTeibHONM yCTaHOBKH.

OMnBITHI IO UCCIIEOBAHUIO SABJICHUS SJIEKTPOMArHUTHON MHAYKIMU: UCCIIEI0BaHNE
W3MEHEHUM 3HaYCHUS U HAIIpaBJICHUSI HHAYKIIMOHHOTO TOKA.

9 KUIACC

Paznen 8. Mexannyeckue siBJICHUSA

Mexannueckoe  JaBWXKeHME. MarepuanbHas  Touka. Cucrema  orcuéra.
OTHOCUTENBPHOCTh ~ MEXAHMYECKOTO  JBWKECHUSA. PaBHOMEpHOE  MOPSIMOJMHENHOE
nBr>keHue. HepaBHOMepHOe mnpsiMoiinHEHOe ABWkeHue. CpedHsis U MIHOBEHHAas
CKOPOCTH T€JIa MPU HEPABHOMEPHOM JBHXKEHUH.

Yckopenne. PaBHOyCKOpEeHHOE NMPAMOJIMHEHOE IBMkeHrne. CBOOOIHOE Ta/IeHUE.
OmnpiTel ['anumnes.

PaBHOMepHOE BMKEHME 1O OKPY>KHOCTH. [leprosa u yacToTa 0OpaieHusl.
JIunenHas u yriioBasi CKOpocTH. LleHTpocTpeMUTENbHOE YCKOPEHUE.

ITepseb1it 3akoH HeroToHa. Bropoii 3akon Hetotona. Tperuii 3akon HeroToHa.
[IpuHIMII CYyTIEPIO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHMs: cuiia TPEHUS CKOJbXKECHUS, CUJIa
TPEHMUS TTOKOSI, APYTHUE BUJIbI TPEHUS.

Cuna TSKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOTHOTO TIafeHUSI.
Jemxenue mianetr Bokpyr Connua. IlepBas kocMuueckas ckopoctb. HeBecoMoCTh U
MEPETPYy3KHU.

12



PaBHOBecue wmarepuanbHONl TOuku. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIIIEHHON OChIO BpaleHus. MoMeHT cuiibl. LleHTp TsixecTu.

Nmnynsc Tenma. M3meHenne wummynbca. Mmiynbe cuiibl. 3aKOH COXpaHEHHS
UMITyJibca. PeakTMBHOE ABMKEHHE.

Mexanuueckass paboTta U MOUIHOCTb. PaboTa Cui TSHKECTH, YHNPYTOCTH, TPEHUS.
CBs13b 5HEpruu U padboTsl. [loTeHnnanbHast 3HEPTHUs TeNa, MOAHATOrO HaJl TIOBEPXHOCTHIO
3emun. [loTeHnnanbHas sHeprus cxxarou npyxunbsl. Kunernueckas sHeprus. Teopema
0 KMHETUYECKOM 3HEPrUH. 3aKOH COXPAHEHHUS MEXaHUYECKON SHEPTUU.

Jlemoncmpayuu

Hab6nronenne MexaHMuecKoro JIBHKEHUSI TeJla OTHOCUTEIBLHO Pa3HbIX Tell OTCUETa.

CpaBHeHUE IMyTEW U TPACKTOPUM JBHKEHHUS OJTHOTO U TOTO K€ TEJIa OTHOCUTEIIHLHO
pPa3HBIX TEJ OTCUYETA.

N3mepenne CKkOpoCTH U YCKOPEHUS NPSIMOJIUHENHOTO IBUKCHMUS.

HccnenoBanue pu3HakoB PaBHOYCKOPEHHOTO JBUKEHHUS.

HaOnronenue ABMKEHUSI Tela MO OKPYKHOCTH.

HaOnronenne MeXaHMUYECKUX SIBJICHUN, MPOUCXOAIIMX B CHUCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUU OTHOCUTENIbHO KaOuHeTa
(bu3HKH.

3aBHUCUMOCTh YCKOPEHMS TeJIa OT MACChl T€JIa U JCUCTBYIONIEH HA HETO CHUJIBL.

Habmnronenue paBeHcTBa CUJI P B3aMMOICUCTBUM TEJI.

N3meHeHune Beca Tena npu yCKOPEHHOM JIBUKEHHH.

Ilepemaua uMIryapca Mpy B3aMMOJEHCTBUU TEN.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHue UMITyJibca NPHU HEYTIPYTOM B3aUMOACHCTBUH.

CoxpaHeHne UMITYJIbCa TP a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUU.

HaOlnronenue peakTUBHOTO JBUKEHHUS.

CoxpaHeHre MEXaHUYECKON PHEPTUU TTPU CBOOOTHOM IaJICHUU.

CoxpaHeHHEe MEXaHMYECKOM HSHEpPrudM IMpU JBUKEHUHU Tela MOoJ ACHCTBHEM
NPY>KUHBI.

Jlabopamophsie pabombl u onvimwi

KoncTtpyrpoBanue TpakTa Jjisl pa3roHa U AaJbHEHIIEr0 PAaBHOMEPHOIO JBUKECHHUS
[IapyKa WU TEJICKKH.

Omnpenenenue cpeaHel CKOPOCTU CKOJIBKEHUST Opycka WM ABWKEHUS IIapuKa
110 HAKJIOHHOW MJIOCKOCTH.

OnpeneneHue yCKOpPEHHs Tella MPU PaBHOYCKOPEHHOM JBHKEHUH IO HAKIOHHOM
MJIOCKOCTH.

Uccnenosanue 3aBUCUMOCTH IYTU OT BPEMEHU MPU PABHOYCKOPEHHOM JABUKEHUU
0€3 HauaJbHON CKOPOCTH.

[IpoBepka TUIMOTE3BI: €CIM TPHU PABHOYCKOPEHHOM JIBIDKCHMH 0O€3 HadalbHOUN
CKOPOCTH MMYTHU OTHOCATCS KaK PsiJl HEUETHBIX YUCEII, TO COOTBETCTBYIOIINE MPOMEKYTKU
BPEMEHU OJIMHAKOBBI.
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HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHITBI HOPMAJIbHOTO
JaBIICHMUSL.

Omnpenenenne korhuIueHTa TPEHUS CKOTBKCHHS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenve paOOTBl CHJIBI TPEHUS TMPH PABHOMEPHOM JBMKCHHM Tela
10 TOPU3OHTAILHOM MOBEPXHOCTH.

Omnpenenenue paboThl CUIIBI YIPYTOCTH IPU MOABEME IPpy3a C UCIOJIb30BaHUEM
HEMOJIBIYKHOTO U TOJIBUYKHOTO OJIOKOB.

W3ydenue 3aKoHa COXpaHEHUs YHEPTUU.

Pazgen 9. Mexanuveckue KoJie0aHUS U BOJTHBI

KonebarenbHoe paBumxeHue. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHWIl: TEpHO/,
4acToTa, aMIUINTyJa. MaTremMaTH4eCcKU W TPYKUHHBIA MasTHUKHU. [IpeBpaineHune
SHEPIUM NPU KOJIeOATEIHHOM JIBUKEHUH.

3artyxarone kojiebanus. BeiHyxkaeHHbIE KoneOaHusa. Pe3onanc. MexaHuyeckue
BOJIHBI. CBOMCTBAa ME€XaHWYECKUX BOJIH. [IpomonpHBIE M MoOnepedHbie BOJIHBL JJinHA
BOJIHBI M CKOpPOCTh €€ pacnpocCTpaHEHHs. MexaHWYeCKHE BOJIHBI B TBEPIAOM TEJE,
CEHCMUYECKUE BOJIHBI.

3Byk. ['poMkocTh 3Byka u BbicOTa ToHa. OTpaxkenue 3Byka. MHbpasByk u
YIBTPa3BYK.

Jlemoncmpayuu
Ha6nronenue xonebanuii Te Mo ASUCTBUEM CUIIBI TSYKECTH U CHIIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPY>KUHE.
Habmronenune BeIHYXICHHBIX KOJICOAHUM M pe30HAHCA.
Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJENH).
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHYECKHI PE30OHAHC.

Jlabopamophsie pabomsl u onvimwi

OmnpeneneHye 4acTOThI M IEpUOaa KoJIeOaHUH MaTEMaTHIECKOTO MasTHHKA.

OmnpeneneHne 9acToThl ¥ TIEpro/1a KoJIeOaHUi MPYKUHHOTO MasTHHKA

HccnenoBanue 3aBUCMMOCTH TIepro/1a KoieOaHUH TOBEIIICHHOTO K HUTH Ipy3a
OT JIJTHHBI HUTH.

HccnemoBanne 3aBUCHMOCTH TIepuoja KojeOaHWH TNPYKHMHHOTO MasTHUKA
OT MaccChl Ipy3a.

[TpoBepka HE3aBUCHUMOCTH ITepHOia KoJIeOaHHI Tpy3a, TOJIBEIICHHOTO K HHTH,
OT MaccChl Irpy3a.

OnbIThl, JEMOHCTPUPYIOIIME 3aBHCHMOCTh IIEpPHOAA KOJCOAHHH MPYKUHHOTO
MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKHHBI.

H3mepenune yCKOpeHHUs: CBOOOTHOTO TaCHHS.

Paznen 10. Di1eKTpOMArHUTHOE 1OJI€ M 3JIEKTPOMATHUTHbIE BOJIHbBI
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DNeKTpOMarHuTHOE ToJIE. DneKTpOMarHUTHbIE BOJIHBI. CaoiicTBa
ANEKTPOMATrHUTHBIX BoOJH. Illkama 3JIeKTpOMarHuUTHBIX BOJIH. Vcnonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH /ISl COTOBOW CBSA3H.

DnexkTpoMarHuTHas npupojaa ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiicTBa PNEKTPOMATHUTHBIX BOJIH.
BomHOBBIE CBOMICTBA CBETA.

Jlabopamopnvie pabomul u onvimoi
N3ydenne cBONCTB 3JEKTPOMAarHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO TenedoHa.

Paszgen 11. CBeToBbIe AIBJICHUS

JIlyueBass Monenb cBera. Mctounuku cera. IIpsMonuHeliHOE pacnpocTpaHeHUE
ceera. 3armenuss Connua u Jlywsl. Otpaxkenue cBera. Ilmockoe 3epkano. 3akoH
OTPaKECHUS CBETA.

[Ipenomnenue cBera. 3akoH mnperomieHus cBeta.  [lomHoe — BHyTpeHHee
OTpakeHue cBeTa. Vcnosb30BaHME MOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX
CBETOBOJAX.

JIunza. Xox nmydeit B nuH3ze. OnTtuueckas cuctema ¢GoToarnmapara, MUKpPOCKONa U
Teneckona. ['ma3 kak ontuueckas cuctemMa. bam3opyKkocTh U 1allbHO30PKOCTb.

Paznoxenue 6enoro ceeta B ciektp. OnbiTel HetoToHA. Cl0Ke€HUE CTIEKTPAIbHBIX
uBeToB. /ucnepcus cera.

Jlemoncmpayuu
[IpsAMonHEHOE pacTIpOCTPaHEHHE CBETA.
OTtpaxeHue cBeTa.
[Tonyuenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.
OnTuyecknuii CBETOBOJ.
Xon nyuei B coOuparolei JImHse.
XOoq Iy4yel B pacCenBaroILIE! JINH3E.
[Tosrydyenne n300paxeHuid ¢ TOMOIIBIO JIUH3.
[Ipunuun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIA.
Mopenn rnasa.
PasnoxxeHue 6emoro cBera B CIIEKTP.
[Toyuyenue 6eoro cBeTa Mpu CI0KEHUH CBETa Pa3HbIX 1[BETOB.

Jlabopamophsie pabomsl u onvimwi
HccnenoBanue 3aBUCUMOCTH yIjla OTPAXKEHHSI CBETOBOIO JIy4da OT yIJia NaJCHHUS.
N3yuenune xapakTepucTUK M300pakeHus MpeAMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yTJjia MPEIIOMIICHUSI CBETOBOIO JIy4da OT yIJia NaJeHUs
Ha TPAHHULIE «BO3IYX—CTEKIIO».
[Tonydenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.
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Omnpenenenne (OKYCHOIO pacCTOSIHUSL M ONITUYECKON CHIIbI COOMPAIOILEH JIMH3bI.

OmBITHI IO Pa3JI0KEHUIO OEJIOT0 CBETA B CIEKTP.

OmnbITHl IO BOCTIPUATHIO LBETA MPEAMETOB MPU UX HAOJIOJICHUM Yepe3 I[BETOBbIC
(UIBTPBI.

Pa3znen 12. KBanroBble ABJIeHUSA

OmneiTel Pesepdopaa u minanerapHas mojaens aroma. Mojens atoma bopa.
Hcnyckanue v noryomenne ceerta aroMoM. KBaHThl. JIMHe4aTsie CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- U ramma-usinydeHus. CTpoeHrue aTOMHOTO sipa.
Hyxnonnas Mmogens atomHoro sijgpa. M3oronsl. PagnoaktuBHeie npeBpamenus. [lepuon
IIOJTypacIiaia aTOMHBIX SAED.

S nepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsI0BOIO U MAaCCOBOTO YHCENl. DHEPIHUs
CBA3U aTOMHBIX szep. CBsA3b Macchl M dHepruu. Peakuuy cuHTE3a W JEIEHUS sIEp.
Nctounuku 3Heprun CosHIA U 3BE3.

Anepnas odHepretuka. JIeMCTBHS pagMOAKTUBHBIX W3JIYYCHHU HA JKUBBIC
OpPTaHHU3MBI.

Jlemoncmpayuu
CnexTpbl U3Ty4eHUS U MOTJIOLICHUS.
CnexTpbl pa3IuvyHbIX Ta30B.
CnekTp Bogopoa.
Hab6nronenue tpekoB B kamepe Bunbcona.
PaboTa cuéTunka HOHU3HPYIOMUX U3ITYUYEHUH.
Perucrpanus uznydeHus NpUPOJHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnsie pabombl u onvimoi

HabGnronenue CIuTonTHbIX ¥ JIMHEWYATHIX CIIEKTPOB U3ITyYCHHMS.

HccnenoBanue TPEKOB: H3MEPEHUE DHEPTHH YACTHUIIBI 10 TOPMO3HOMY ITyTH
(o ororpadusam).

N3mepenne paanoakTUBHOTO (hOHA.

IHoBTOpHUTEIBLHO-00001IAOIIMIA MOAYJIb

[ToBTOpUTENHEHO-0000IIAIOIMNKA MOAYJIb MpPEJHA3HAYEH ISl CUCTEeMaTU3allud U
000011IeHHs] TTPEIMETHOIO COJIEP)KAHUSI U OMbITAa JIEATEIbHOCTH, MPUOOPETEHHOTO
OpU HW3YYEHUU BCEro Kypca (GU3HMKM, a Takxke [ MOATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY dK3aMEeHY 10 (PU3UKE 151 00yHarOIIUXCsl, BHIOPABIITUX ATOT YUEOHBIM
IpPEIMET.

[Ipn u3ydyeHHH AAHHOTO MOAYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUbI
JESITEIbBHOCTH, HAa OCHOBE KOTOPBIX OOECIEUMBAETCS JOCTHKEHHE MPEIMETHBIX U
MeTaIpeIMETHBIX TJIaHUPYEMBbIX pe3yabTaTOB oOy4eHus, dbopmupyeTcs
€CTECTBEHHO-HAy4YHasi TPaMOTHOCTb: OCBOCHHME HAyUYHBIX METOJIOB HCCIIEIOBAHUS
SIBJICHUM NMPUPOJIbI U TEXHUKH, OBJIAJICHHE YMEHUSIMH OOBSICHATH (DU3NUECKUE SBIICHUS,
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IIPUMEHSIS TOJIyYEHHBIE 3HAHWs, pelmaTrh 3aJadd, B TOM 4YHCIE KAadEeCTBEHHBIE H
DKCIEPUMEHTAIIbHBIC.

[IprHIMIMATBHO AEATEIBHOCTHBIN XapaKTEP JAHHOTO pa3/iesa peaanu3yeTcs 3a CUET
TOT0, 4TO OOYYAIOIIMECS BBIMOJIHAIOT 3a/1aHUSI, B KOTOPBIX UM MpEIaraeTcs:

Ha OCHOBE IOJyYEHHBIX 3HAHUI paclio3HaBaTh U HAYYHO OOBACHATH (pU3MUECKHE
SBJICHHSI B OKPY KalOLIEH IPUPOJIE U TIOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIIET0BAaHUS (PU3NYECKUX SBJICHUH, B TOM YHCIIE
JUISL IPOBEPKHU TUIIOTE3 U MOJyYEHUS TEOPETUIECKUX BBIBOJIOB;

OOBSCHATh Hay4YHbIE OCHOBBl HanOoJiee Ba)XXKHBIX JOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTUH, HaIpUMEp, IPAKTHYECKOIO HCHOJb30BAHUS PA3IMYHBIX HCTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPAILCHUSA U COXPAHEHUs BCEX HU3BECTHBIX BUIOB
SHEPI'UHu.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3yuenue pu3uku Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAMPABICHO
Ha JIOCTMXKEHHUE JIMYHOCTHBIX, METANpPEIMETHBIX U MPEIMETHBIX 00Pa30BATEIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

B pesynbrate m3ydenus (U3MKA Ha YPOBHE OCHOBHOTO OOIETO 0O0pa3oBaHUs
y oOy4aromierocst Oy ayT cOpMHUPOBAHBI CJICIYIONINE TUIHOCTHBIE Pe3yIbTaThl BYACTH:

1) IaTpHOTHYECKOT0 BOCTIMTAHMS:

IPOSIBJICHHE NHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON
(bu3NYECKOil HayKH;

LIEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB;

2) rpaKIaHCKOT0 W TYXOBHO-HPABCTBEHHOT 0 BOCIIMTAHUS:

TOTOBHOCTh K AKTMBHOMY YYacTHIO B OOCYXJIE€HHHM OOILIECTBEHHO-3HAUYMMBIX
U DTUYECKUX TMpOoOJIEeM, CBA3aHHBIX C MPAKTUYECKHUM TPUMEHEHHEM JTOCTHKEHUM
bu3uKy;

OCO3HaHHUE BaKHOCTH MOPAIbHO-ITUYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHUS:
BOCIIPUATHE JICTCTHYCCKUX KayeCTB (DU3MUCCKON HaAyKH: €€ TapMOHHYHOTO
IIOCTPOEHHSI, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

OCO3HAHME IIEHHOCTH (PU3MYECKONM HAyKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHM, BaXKHENIIEH COCTABIIAIOIIECH KyJIbTYPHI;

pa3BUTHE Hay4yHOW JIIOOO3HATENIbHOCTH, WHTEpeca K HCCIeA0BaTEeIbCKOU
JESATENBHOCTH;

5) popmupoBaHus KyJbTYPHhI 3I0POBbS H IMOIMOHATIHLHOTO 0JIATOTIOTYYHSI:
OCO3HaHWE IIEHHOCTM  Oe3omacHOoro oOpa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU MPaBUJI O€30MIaCHOTO MOBEJIEHUs Ha TPaHCHOPTE,
Ha J0pOrax, ¢ 3JEKTPUUECKUM U TEIIOBBIM 000PYI0BAHUEM B IOMAIIHUX YCIOBUSIX;
c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO IpaBa Ha OUIMOKY U
TAKOTI'o )K€ MpaBa y APyroro 4ejaoBeKa;

6) TPyA0BOr0 BOCIIUTAHUSI:

aKTUBHOE Yy4yacTHE€ B PEHICHHWH MPAaKTHYSCKUX 3amad (B paMKax CEMbH,
00pa3oBaTeIbHOM OpraHu3alMy, TrOpoja, Kpas) TEXHOJOTHYECKOHM M COIHAIbHON
HAMpPaBJICHHOCTH, TPEOYIOIINX B TOM YKC/IEe U PU3MUCCKUX 3HAHUIA,

HUHTEPEC K MPAKTUIECKOMY M3YUEHHIO MPOPECcCHil, CBA3aHHBIX C (QU3UKOIA;
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7) PKOJIOTHYECKOT0 BOCTINTAHHUS:

OpHUEHTAIMs Ha MPUMEHEHHE (PU3MUECKUX 3HAHHWH ISl PEIICHHS 3aJlad B 00J1acTH
OKpY>Kalollel cpeibl, IJIaHUPOBAHUSI MIOCTYIIKOB M OLICHKH UX BO3MOYKHBIX ITOCJIEICTBUM
JUISL OKPY>KaIOIeH Cpeibl;

0CO3HaHHE III00AIBHOTO XapaKTepa IKOJOTHUUSCKUX MPOoOIeM U MyTeH UX PEIICHHUS;

8) aganTanuu K H3MEHSIIONAMCS YCJIOBHSIM CONHAIBHOI ¥ IPHPOIHOM Cpe/Ibl:

MOTPEOHOCTh BO B3aWMOJICHCTBHH TPW BBITIOJIHCHUH HCCIICIOBAHUN W MPOCKTOB
(bU3UYeCKO HAMPaBIEHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSM JIPYTHX;

MOBBIIICHUE YPOBHSI CBOCH KOMIIETEHTHOCTU YEpe3 MPAKTUUYECKYIO JAEATEIbHOCTD;

noTpeOHOCTh B GOPMUPOBAHUN HOBBIX 3HAHUH, B TOM YHCIie GOPMYTUPOBATH UIIEH,
MOHSTHS, TUIIOTE3bI O PUBNYECKUX OOBEKTAX U SBJICHUSX;

OCO3HaHHUE JE€PUIUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEM B 001acTH
bu3uKy;

IJJAHUPOBAHKUE CBOETO PA3BUTHUS B MPUOOPETEHUU HOBBIX (DU3MUECKUX 3HAHUIA;

CTpEMJICHUE aHAJIM3UPOBATH U BBISABIIATH B3aUMOCBSI3H MPUPO/IbI, OOIIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3NUECKUX 3HAHUI;

OIIEHKA CBOUX JICMCTBUI C YUETOM BIIUSHUS HAa OKPY>KAIOIIYIO CPEAY, BOZMOKHBIX
rII00aJIbHBIX ITOCIIEACTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbraTe OCBOCHHMS TpOrpaMMbl MO (PU3WUKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y  oOyuwaromierocs  OyayT  cpOpMHUpOBaHbI  MeETalpeIMETHbIC
pe3yabTaThl, BKIIOYAIOIINE ITO3HABATEIbHBIE YHUBEpPCAJIbHBIC YyYEeOHBIC IEHCTBHUSA,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YICOHBIC ISHCTBHSI, PETYJISTUBHBIC YHUBEPCATbHBIE
y4eOHbBIC IEUCTBUS.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIEC YU4eOHbIE 1eHCTBUA
ba3oBble Jlornueckue aeiicTBUA:

BBISIBJISITH UM XapaKTepU30BaTh CYIIECTBEHHbIE NPU3HAKK OOBEKTOB (SIBJICHUHN);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PHUKAIIIHN, OCHOBAHUS
JUTs1 000OILEHUs U CPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B pACCMATPUBAEMBIX (DaKTax, TaHHBIX
Y HaOJIOJCHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBIICHUSIM;

BBISIBIISITh IPUUMHHO-CIIC/ICTBEHHBIE CBSI3M TP M3YUYEHUU (PU3UUYECKUX SIBJICHUHN U
IPOLIECCOB, JENaTh BBIBOJABI C HCIOJb30BAHUEM JEAYKTUBHBIX W HWHAYKTUBHBIX
YMO3aKIIOUeHNUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3AX (PU3NUECKUX BEITUUNH;

CaMOCTOSITEJIbHO BBIOMpaTh CIOCOO pelieHus ydeOHOW (u3nueckoil 3amayu
(cpaBHEHHE HECKOJIBKMX BaPUAHTOB PEILICHHUs, BHIOOp HanOoee MOIX0SIIEr0O C YUYETOM
CaMOCTOSITEJIbHO BbIJIENIEHHBIX KPUTEPHUEB).
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ba3oBble uccienoBareJbCcKue 1eHCTBUA:

WCIIOJIB30BaTh BOIMPOCHl KAaK HWCCIEAOBATEILCKUI WHCTPYMEHT IIO3HAHUS;

MPOBOJIUTH TIO CaMOCTOATEILHO COCTABICHHOMY IUJIaHY OIIBIT, HECJIOKHBIN
bU3MYeCKUil  OKCIEPUMEHT, HEOOJBIIOe HCCIACAOBaHNEe (DUINICCKOTO  SBICHUS;

OIICHUBATH Ha MPUMEHUMOCTH U JJOCTOBEPHOCTH MH(OPMAITHIO, TTOTYYECHHYIO B XO/I€
WCCJICIOBAHUS WJT DKCTIEPUMECHTA;

CaMOCTOSTENIbHO  (popMynHpoBaTh OO0OOIIEHHS W BBIBOJABI 10 pe3yJbTaTam
IPOBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHMS,

IIPOTHO3UPOBATh BO3MOXKHOE JallbHEHIIee pa3BUTHE (PUINICCKUX IMPOIIECCOB,
a TaKXe BBUIBUTATh MPEANOJIOKEHUSI 00 WX pPa3BUTUM B HOBBIX YCJIOBUSAX U
KOHTEKCTax.

Pabora c nundopmanmueii:

OPUMEHATh PA3JMYHBIE METOJbl, HWHCTPYMEHTBI M 3alpOCBHl TIPU ITOMCKE
U oTOOpe MH(pOpPMAIMU WIK AAaHHBIX C YYETOM NPEJIOKEHHON y4eOHOH (pu3anyeckoin
3a]1aui;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATh W  HUHTEPIPETUPOBATh  HH(OpMAIHIO
Pa3IMYHBIX BUIOB U (OPM IIPEICTABICHMUS,

CaMOCTOSITENIbHO BHIOMpATh ONTHUMAJIbHYIO (hOpMy MpeAcTaBiieHUus: UHPOpMaLUU U
WUIIOCTPUPOBATh pEIIAEMbIe 33Ja4d HECIIOXKHBIMM CXEMaMM, JHarpaMmMaMi, WHOMN
rpaduKoi 1 ©X KOMOMHAIIUSIMHU.

KomMmyHuKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eICTBUSA:

B X0Jie¢ OOCYXIEeHHUsI y4eOHOTO Marepuala, pe3ysbTaToB JIa0OpaTOPHBIX padoT
U TMPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCY>KJIaeMOW TEMbl U BBICKA3bIBATh
ujieu, HaleJICHHbIE Ha peIIeHHWEe 3aJaud M TOJJep)KaHue OJaroeaaTebHOCTH
OOIIICHUS,

COTIOCTaBIIATb CBOM CYXJICHUS C CYXJACHHUSIMHU JPYTUX YYaCTHUKOB JHAJOra,
00Hapy>KUBATh Pa3IMUue U CXOJICTBO MO3UIIUIA;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;

MyOJWYHO TIPEACTABISTH PE3YJAbTAThl BBITIOJIHEHHOTO (DU3UYECKOTO  OIbITa
(PKCIIEepUMEHTA, UCCIIEI0BAHUs, IPOCKTA).

MMOHUMATh U UCIIOIH30BaTh IPEUMYIIECTBA KOMAHHOW U MHANBUIAYJTLHON paOOThHI
IIPY pEIICHUU KOHKPETHOHN (PU3HUECKON TMPOOIEMBI;

IIPUHUMATh LIEJM COBMECTHOM AEATEIIBHOCTU, OPraHU30BbIBATh IECUCTBUA IO €€
JOCTHUKEHHUIO: pachpeaessiTh Poiid, 00CY>KIaTh MPOIECCHl U Pe3yabTaThl COBMECTHOM
paboThl, 0000111aTh MHEHUS HECKOIBKHX JIIOJICH;

BBITIOJIHATH CBOIO YacTh paOOThI, JOCTUTasi KAYECTBEHHOI'O PE3yJIbTaTa MO CBOEMY
HaIPaBJICHUIO U KOOPJUHUPYSI CBOU JEHUCTBUS C IPYTUMU YWIEHAMU KOMAH/IbI;

OIICHWBATh KAaueCTBO CBOErO0 BKJIaJa B OOMUH TPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO C(HOPMYITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHSI.
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PeryasitTuBHble YHUBepcaJIbHbIE y4eOHbIE JeliCTBUSA
Camoopranusanus:

BBISIBIIATh TPOOJEMBI B JKHU3HCHHBIX UM YYEOHBIX CHUTyalusaX, TpeOyOmmx
JUISL perieHus: GU3nYecKuX 3HaHUM;

OPUEHTUPOBATHCA B PA3TMYHBIX MOAXO0AaX MPUHATUS pelIeHUN (MHAUBUIYaTbHOE,
MPUHATHE PEILICHUS B TPYIINE, IPUHITUE PEIICHUIN TPYIIION);

CaMOCTOSITEJIbHO COCTaBJIATh aJITOPUTM pelleHus] (U3NYECKON 3ajauyu WM TJIaHa
UCCIICIOBAaHUSI C YYE€TOM MMEIOIIMNXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MpeiaraéMble BapUaHThI PEIICHUI;

JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

NABaTh aJICKBaTHYIO OLEHKY CUTYAallMU U IPEJIaraTh IJIaH €€ N3MECHECHMUS;

OOBSACHATh NPUYMUHBI JOCTHXKEHHS (HEAOCTUXKEHHUSA) pEe3yJbTaTOB JIEATEIbHOCTH,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBbI B JEATEIBHOCTb (B TOM YHCIE B XOJ BBIIOJIHEHHS
(U3MYECKOTO HCCIENOBAaHUS WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHUBUINXCS CUTYyallui, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKIINX TPYIHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBUSAM.

CTaBUTh ce0sl HAa MECTO JPYroro 4ejoBeKa B XOJAE CHOpa WM JUCKYCCUU
Ha HAy4HYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIrOro.

npu3HaBaTh CBOE MpPaBO Ha OMMOKY HpHU pelieHud (U3HUECKUX 3ajad WIH
B YTBEPKJICHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 7 KJjacce MpeIMeTHbIE pe3ybTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh MOHATHA: (PU3MYECKHME M XUMHUYECKHE SIBJICHHs, HaOI0/CHUE,
IKCMIEPUMEHT, MOJEIb, TUTIOTe3a, CAUHUIBI (PU3MUECKUX BEIUYHH, aTOM, MOJIEKYJa,
arperaTtHple COCTOSIHUSI BellecTBa (TBEpIOE, *KHUIKOE, ra3000pa3HOE), MEXaHUYECKOe
IBWKCHHE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  MPSMOJIMHEHHOE),  TPAaeKTOpHs,
paBHOJEHCTBYIOIIAs cujl, aedopmauus (ynpyras, IJacTUYECKas), HEBECOMOCTD,
COOOILAOIINECS COCYbI;

pasnuyaTth sBieHus (nuddys3us, TEIOBOE ABMKEHHUE YaCTHUI] BEIIECTBa,
paBHOMEpHOE JBW)KECHUE, HEPAaBHOMEPHOE JBIKEHUE, WHEPIIHS, B3aUMOJICHCTBUE TET,
paBHOBecHE TBEPABIX TeNl C 3aKpeIyIEHHOW OCBhIO BpalleHMs, IMepeAada daBJiICHHUs
TBEPABIMHU TEJIaMH, KUAKOCTIMU M Ta3aMH, aTMOC(EpHOE JaBJICHHE, TUTaBaHUE TeT,
NPEeBpaIICHUS] MEXaHUYECKOW SHEPTHH) IO ONMMCAHUIO WX XapaKTEePHBIX CBOWCTB H
Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX TaHHOE (PU3HUecKoe SBICHUE;

pacrno3HaBaTh MPOSBICHUE HM3YUYEHHBIX (PU3UUECKUX SIBICHUM B OKpPYXaroIlem
MUpE, B TOM YUCie PU3NIESCKUE IBICHUS B IPUPOJC: TPUMEPHI IBIKEHUS C PA3THIHBIMU
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CKOpPOCTSIMM B JKMBOW M HEXHUBOU IPUPOAE, NEUCTBHUE CWIBI TPEHHUs B IPUPOJAE U
TEXHUKE, BJIUSHUE aTMOC(EpHOro AaBJICHHS Ha KUBOM OpraHusM, IJIaBaHUE PbIO,
pbhluard B TeJ€ 4YeJOBEeKa, IPH 3TOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3UUECKUX SBICHUI;

OMKCHIBATh WU3YYCHHBIC CBOMCTBA Tel W (PU3MYECKUE SIBICHUS, HCIOJIb3Ys
duznyeckue BeTMUUHbI (Macca, 00bEM, TUIOTHOCTH BEIECTBA, BPEMSI, IMyTh, CKOPOCTbh,
CpeaHsss CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSDKECTH, BEC TEJA, CHJIA TPEHHUS, JABICHHUE
(TBEpIOTO TENa, KUIKOCTH, ra3a), BbITAJIKUBAIONIAs CHUJIa, MeXaHW4eckas padoTa,
MOIIIHOCTb, TUJIEYO CHUJIBI, MOMEHT CHJIbl, KO3()(PUIMEHT TMOJEe3HOro JACUCTBUSA
MEXaHU3MOB, KUHETUYECKasl U TMOTCHIMAJIbHAs SHEPTus), NpU OMHCAHUM IMPABUIBHO
TPaKkTOBaTh (PM3MYECKUI CMBICI UCIIOIb3YEMbIX BETUYHMH, UX 0003HAUYECHUS U €IHHUIIBI
(U3MYECKUX BEJIWYUH, HAXOAUTh (OPMYJbI, CBS3bIBAIOLIME AAHHYIO (PU3HUYECKYIO
BEJIMYMHY C JPYTMMHM BEJIMYMHAMH, CTPOUTh TIpaUKH H3YYEHHBIX 3aBHUCUMOCTEU
(U3UYECKUX BEJIMYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U TPOLECCHI, HUCIOJIb3Ys
MpaBWia CIOXKEHUs CUJl (BIOJIb OJTHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackais, 3akoH
Apxumena, mpaBuIo paBHOBECHs phluara (0J10Ka), «30J0T0€ IPABUIIO» MEXaHUKH, 3aKOH
COXPAHEHUs MEXaHMYECKOW HSHEpruM, MpU ATOM JaBaTh CJIOBECHYIO (HOPMYIHPOBKY
3aKOHA U 3aIIUChIBATh €70 MaTEMATUYECKOE BBIPAKEHHUE;

OOBSACHATh (DU3MUECKUE SIBICHUS, MPOLECCHl W CBOICTBAa TEl, B TOM YHCIE U
B KOHTEKCTE€ CUTyallud MPaKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa: BbIABISTH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHHWE W3 1-2 JOTMYecKHX IIaroB
¢ onopoif Ha 1-2 W3y4eHHBIX CBOMCTBA (PM3MUECKUX SBICHUN, PU3NUECKUX 3aKOHA HIIU
3aKOHOMEPHOCTH;

pemath pacu€rHble 3afaud B 1-2 AeWCTBUSA, HUCIONB3YysS 3aKOHBI U (OPMYJIbI,
CBS3bIBaIOIIME (U3HUECKUE BEIMUYUHbBI: HA OCHOBE aHAJIM3a YCIIOBUSA 3a/1a4M 3alUChIBAThH
KpaTKO€ YCJIOBUE, MOJCTaBIATh (PU3MYECKUE BEIMYHUHBI B (OPMYyJbl U MNPOBOAMTH
pacuéThl, HAXOIUTh CIIPABOYHbBIC JaHHBIC, HEOOXOIUMBIE JIJISl PELLICHUS 3a]1a4, OLIEHUBATh
PEATUCTUYHOCTD MOJIy4YeHHON (PU3NYECKON BETUUHHBL;

pacrno3HaBaTh NMpoOJeMbl, KOTOPbIE MOKHO PEUIMTh NMPU MOMOIIM (U3UYECKUX
METOJOB, B OINHCAHUU WCCIECIOBAHUS BBIACIATH IPOBEPAEMOE IPEATIOIOKEHNE
(runotesy), pa3nuyaTh U HHTEPIPETUPOBATH MOJIYUECHHBIN Pe3yIbTaT, HAXOAUTH OITHOKH
B XOJI€ OIBITA, A€JaTh BBIBOJIBI IO €70 PE3YIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3UUECKUX SIBJICHUIN WK (PU3NUECKUX
CBOMCTB Ted: POPMYIUPOBATH NPOBEPsiEMble MPEANOI0KEHHUs, cOOUpaTh YCTAHOBKY
U3 MPEII0KEHHOTO 000pYA0BaHUS, 3aMMCHIBATH X0/ ONbITA U (POPMYITUPOBATH BHIBOBI;

BBITIOJHSATH MPSIMbIE U3MEPEHUSI PACCTOSTHUS, BPEMEHH, MAacChl TeJia, 00bEMa, CHIIBI
U TEMIEPaTyphbl C UCIOIb30BAaHUEM aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, 3aMUCHIBATH
NoKa3aHus NpUOOPOB € YUETOM 3a/IaHHON aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHU;

IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OHOM (hPU3MUECKON BETUYMHBI OT JPYTOM
C UCIOJIb30BAaHUEM NPSIMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBHXKYIIETOCS
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Teaa OT BPEMEHH JBW)KEHHS Te€Ja, CUJIbl TPEHHS CKOJIBXEHHUS OT BEca Tesla, KauyecTBa
00paOOTKM TIOBEPXHOCTEH TEJI M HE3aBUCUMOCTH CWJIBl TPEHUS OT IUIOUaJu
CONPUKOCHOBEHMSI TEJ, CHJIbI YNPYTOCTU OT YJJIMHEHUS IPY>KWHBI, BBITAJIKABAIOIICH
CuIbl OT 00bEMa NOTpYyKEHHOM YacTU Tela M OT IUIOTHOCTH >KHJIKOCTH, €€
HE3aBUCHUMOCTH OT IJIOTHOCTH TeJIa, OT TIIyOMHBI, Ha KOTOPYIO OIPY>KEHO TEINO, yCIOBHUM
IUIaBaHUs TEJl, YCIOBUM PaBHOBECHUS pbluara M OJIOKOB, y4acTBOBAaTh B IJIAHUPOBAHHUH
y4eOHOTO HCCIIEIOBaHMS, COOUpPATh YCTAHOBKY W BBINOJHATH H3MEPEHHUS, CIEAYS
NOPEJIOKEHHOMY IUIaHY, (UKCHUpPOBaTh pE3yJbTaThl MOJIYYEHHOW 3aBUCUMOCTHU
¢uznyeCKuX BETUYMH B BUC MPEAJIOKEHHBIX TaOMUI U TpaduKoB, AeTaTh BBIBOJIBI
10 pe3yJbTaTaM UCCIIEIOBAHNUS;

IPOBOJNUTh KOCBEHHbIE M3MEpPEHMs] (PU3NYECKUX BEIUYUH (IJIOTHOCTH BELIECTBA
KUIAKOCTH W TBEPIOIrO TENa, CHUJA TPEHUS CKOJIBKEHUS, [aBJIICHHE BO3/yXa,
BBITAJIKMBAIOIIAS CUJIa, JEHCTBYIOLIAs HA TOTPYKEHHOE B AKUIKOCTh TEJIO0, KOYPPUIUEHT
IIOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIIEAYS MPENTIOKEHHOW UHCTPYKIUK: TIPU
BBINIOJIHEHUH HM3MEPEHUN COOMpaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIYMCIATH
3HA4YEHUE NUCKOMOM BEJIUYHMHBI;

co0ioaTh MpaBujia TEXHUKH O€30MacHOCTH MpU paboTe ¢ 1ad0paTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh NPUHIMIbBI JIEHCTBUS NPUOOPOB M TEXHUUECKHX YCTPOMCTB: BECHI,
TEPMOMETpP, TUHAMOMETP, COOOIIAIOIINECS COCY/bl, OapOMETp, phluar, MOABUKHBIA U
HEMOJBKHBIN OJIOK, HAKJIOHHAS TJIOCKOCTb;

XapaKTEepHU30BaTh NPHUHIMMBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € OMOpPOMl Ha MX oOmucaHus (B TOM YHMCJE: MOALIMIHUKH, YCTPOWCTBO
BOJOIIPOBO/IA, THAPABINYECKUA IPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC,
apeoMETp), MCMOJb3Yysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBJICHUU W HEOOXOJIUMBIC
(duznyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOAUTH MpPUMEPHl (HAXOAUTh HH(POPMALMIO O MIPHUMEPax) MPAKTHUYECKOTO
UCIIOJIb30BaHUSl (PU3NYECKHX 3HAHUW B IOBCEJHEBHOM >KM3HM JUisl oOecreueHus
Oe3omacHOCTH TIpu OOpaIIeHHH C NpUOOpaMU W TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHUs 3J0POBbS U COOIIOAEHUSI HOPM SKOJOTUYECKOTO MOBEICHUSI B OKPYKaIOLIEH
cpexe;

OCYIIECTBIISITh OTOOP UCTOUHUKOB HMH(OpManuu B MHTepHETE B COOTBETCTBHUU
C 3aJIaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUHN U yTEM CpaBHEHUS
pa3IMYHBIX UCTOYHUKOB BBLACIATH MH(GOPMALIMIO, KOTOpas SIBJISIETCS MPOTHUBOPEUYHUBOM
VTN MOKET OBITh HETOCTOBEPHOM;

WCIIOJIb30BaTh TMPHU  BBIMOJHEHUU YYEOHBIX 3aJaHUi  HAYy4YHO-TOIMYJISPHYIO
AUTepaTypy (U3MUECKOTO COAEpX aHHs, CIPaBOYHbIE MaTepuaibl, PECYpPChl CETU
WuTepHer, Bnaaerb npuéMaMu KOHCIEKTUPOBAHMUSA TEKCTa, MpeoOpa3oBaHUS
uH(OpPMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPATKHE NMUCbMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE
2—3 UCTOYHUKOB UHGOPMAIIUU (PUZNIECKOTO COACPKAHUS, B TOM YUCIE MyOINIHO
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JieNaTh KpaTKhe COOOIIEHHS O pe3yJbTarax MPOEKTOB WU y4eOHBIX HCCIEeIOBaHUM,
IpU 3TOM TPAMOTHO HCIIOJIb30BAaTh M3YYCHHBIN MOHATHIHBINA ammapar Kypca (pu3ukw,
COIIPOBO’KJIaTh BBICTYIUICHUE IPE3CHTALUEMN;

MIPY BBITIOJTHEHUH YYEOHBIX MMPOEKTOB U UCCIEIOBAHUMN paclpeeNsaTh 00s13aHHOCTH
B TPYIIIIE€ B COOTBETCTBHUM C ITOCTABICHHBIMU 33a4aMU, CJIIEIUTH 3a BBIITOJTHEHUEM I1JIaHA
JNEUCTBUM, aJIEKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJaJ B JEATEIBHOCTh TPYIIIIHI,
BBICTpanBaTh KOMMYHMKAaTUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonmy oOyuenuss B 8 kjiacce mpenMeTHble pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

HCIIOJIB30BaTh MOHATHS: MAaCcCa U pa3MepPbl MOJIEKYJI, TEIJIOBOE ABUKEHHUE aTOMOB U

MOJIEKYJ1, arpEeraTHbIE COCTOSIHUS BEUIECTBA, KPUCTAIIMYECKHE U aMOp(HBIE Tela,
HACBIIICHHBI U HEHACBIIIEHHBIN Nap, BIAXXHOCTh BO3AyXa, TEMIEPATypa, BHYTPEHHSA
SHEPrusl, TEIJIOBOU JIBUTATENb, 3JIEMEHTAPHBIN SJICKTPUUECKUN 3apsijl, SJIEKTPUUECKOE
110JI€, MPOBOIHUKH U TUAJIEKTPUKU, TOCTOSHHBIN AIEKTPUUECKUI TOK, MATHUTHOE TI0JIE;
pasnuyaTh SBJIEHUS (TEIUIOBOE PACUIMPEHHE U CKaTHe, TeIlonepeaaya, TeraoBoe
pPaBHOBECHE, CMAa4YMBaHHWE, KalWUISAPHBIE SBJICHUS, WCIAPEHHUE, KOHJICHCALMS,
IIJIABJICHHUE, KpUCTAJUIA3ALUS (oTBEpAEBaHUE), KHUIIEHHUE, TerJIoneperaya
(TemI0npOBOJHOCTD, KOHBEKLIUS, U3IIyYEHHE ), FIEKTPU3alUs TE, B3aUMOECHCTBHE
3apsi0B, IEUCTBUSA SJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIEVCTBUE
MarHuTOB, JIEUCTBHE MArHUTHOT'O MOJIS HA IPOBOJIHUK C TOKOM, 3JEKTPOMAarHUTHas
WHAYKIUSA) TIO ONHUCAHMI0 HUX XapaKTEpPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3UYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBJICHUE H3YUYECHHBIX (PU3NYECKUX SBJICHUN B OKpPYXKarolEeM
MHUpE, B TOM 4YHCJE€ (PU3NYECKHE SIBJICHUS B MPUPOJE: MOBEPXHOCTHOE HATSIKEHHUE W
KaWUIIPHBIE SBJIEHUS B NPUPOJE, KPUCTALIBI B mpupoxae, uznydenue ComnHua,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHWE pPOCHI, TyMaHa, WHEs, CHEra,
ANEKTPUYECKHUE ABJICHUS B aTMOC(epe, ANEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMiiu, Apeid MmoarocoB, POjIb MATHUTHOTO MOJS JUIsl dKU3HU Ha 3emiie, MOJspHOe
CUSIHUE, TpPU OSTOM TNEPEBOAUTHh NPAKTUYECKYIO 3a7adyy B Y4YeOHYIO, BBIICIATH
CYIIIECTBEHHbIE CBOMCTBA (IMTPU3HAKHN) (PU3NYECKUX SIBJICHUN;

ONKCHIBATH HW3YYEHHBIE CBOMCTBA TeNl U (PU3NYECKHE SIBJICHUSA, HCHOJIb3Ys
bu3nueckue BEIMYUHBI (TeMIeparypa, BHYTPEHHSSI SHEPIHs, KOJIMYECTBO TETUIOTHI,
yAenbHas TEMIOEMKOCTh BEIECTBA, YAENbHASA TEIUIOTA IUIABJICHUS, yIEJIbHAs TEIIIOTa
napooOpa3oBaHusl, ynaelbHas TEIUIOTa CrOpaHusl TOIUIMBA, KO3(P(GUUIHUEHT IMOJIE3HOTO
JNEWCTBUSL TEIUIOBOW MAIlWHBI, OTHOCUTEIbHASI BIIAXKHOCTHh BO3/lyXa, JJEKTPUYECKUUN
3apsij, CUJIa TOKA, JJIEKTPUYECKOE HANPSHKEHUE, CONPOTUBIIEHUE ITPOBOAHUKA, YIEIBHOE
COMNPOTHUBJICHUE BEIIECTBA, pa0OTa U MOIIHOCTh JIEKTPUUYECKOIO TOKA), IPU OMUCAHUU
NPaBUJIBHO TPAKTOBATh (PM3MUECKUI CMBICT MCIOJIb3YEMbIX BEITUYMH, 0003HAUYCHUS U
eAUHUIIBI  (U3MYECKUX BEJIIMYMH, HAXOAUTh (POPMYJIbI, CBS3bIBAIOIINE JaHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYUMHAMHU, CTPOUTH TpapUKU HU3YYEHHBIX
3aBUCUMOCTEN (PU3HUECKUX BEJIMYUH;
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XapaKTepU30BaTh CBOMCTBA Tel, (DU3UYECKUE SIBICHUS W MPOIECCHI, MCIOIB3YS
OCHOBHBIE€ TIOJIOKEHHUSI MOJICKYJISIPHO-KMHETUUYECKOM TEOPUH CTPOCHHS BEIIECTBA,
MPUHIUI CYTEPIIO3UIINH TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsia,
3akoH OMa s yyacTka 1enu, 3akoH J[koyns—JIeHia, 3aKOH COXpaHEHUs] HSHEPTHH,
IIPY 3TOM JIaBaTh CIIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3aMUCHIBATH €TI0 MATEMATHUECKOE

BBIPAXXEHUE;
OOBSACHATh (PU3UUECKHE MPOLECChl U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallUd  IPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  IIPUYUHHO-

CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKUX 1IaroB ¢ onopou Ha 1-2
U3YYCHHBIX  CBOMCTBa  ()M3MUECKUX  SBICHUH, (PUIUYECKHUX  3aKOHOB  WIIU
3aKOHOMEPHOCTEW;

pemath pacu€THble 3a7aud B 2—3 NEWCTBUSA, UCIOJIb3Ys 3aKOHBI U (POPMYJIBI,
CBA3BIBAIOLIME (PM3MUECKUE BEIMUYHUHBI: HA OCHOBE aHAJIN3a yCIIOBUSA 3a/1a4M 3allUChIBATh
KpaTKOe YCJOBUE, BBISBIATH HEAOCTATOK JAHHBIX JJIsl PEIICHUs 3a7a4d, BHIOUpATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JJIsl €€ peLIeHUs, TPOBOAUTh PACUETHI U CPAaBHUBATh
MOJIyYEeHHOE 3HaY€HHUE (PU3NYECKON BEIUUYHHBI C U3BECTHBIMU JTAHHBIMU;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh HpPU MOMOUIM (PUINUECKUX
METOJOB,  HCIOJBb3Yysl  ONMCAHHE  MCCIEAOBAHUs,  BBIACISITH  MPOBEPAEMOE
IIPEANIOJIOKEHNE, OLICHUBATh IIPABUIIBHOCTH IIOPSAAKA IIPOBEICHUS HCCICAOBaHMUS,
JIeJIaTh BBIBOJIBL;

MPOBOJIUTH ONBITHl MO HAOMIOACHHUIO (DU3MYECKUX SBJICHUM WIH (PU3HUYECKHX
CBOMCTB TeJ (KanWUISIPHbIE SIBICHUS, 3aBUCHUMOCTb JIaBJICHUs BO3/1yXa OT €ro o0béma,
TEMIIEPATYPBI, CKOPOCTH MPOLIECCA OCTHIBAHUS U HArpEeBaHUs IPU MU3JIyYEHUH OT LIBETA
u3Iyvaromeil  (moryomaroniei) MOBEPXHOCTH,  CKOPOCTh  HMCHApeHHs  BOJMbI
OT TEMIIEpaTypbl KUAKOCTU M IUIOWIAAA €€ IIOBEPXHOCTH, JJIEKTpU3aLUs Tel H
B3aMMOJICHCTBUE DJIEKTPUYECKUX 3apsioB, B3aUMOJCHCTBUE IOCTOSHHBIX MArHHUTOB,
BU3yaJIN3allMsl MATHUTHBIX ITOJIEN MOCTOSIHHBIX MAarHUTOB, JEUCTBUSI MAarHUTHOTO IOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuWTa, CBOMCTBA D3JIEKTPOJBUIATEIIS
MOCTOSTHHOTO TOKa): (OpMYyJIMpOBaTh MPOBEPSIEMbIE TMPEANOJI0XKEHUS, COOUpaTh
YCTaHOBKY U3 MPEI0KEHHOTO 000pY10BaHMsI, OIIMCHIBATh X0/ OMbITA U (POPMYIUPOBATH
BBIBO/JIbI;

BBIIIOJIHATD IPAMBIE W3MEPEHUS TEMIIEPATYPhbl, OTHOCHUTEJIBHOW BIIAXKHOCTH
BO3/yXa, CHJIbl TOKA, HANpsOKEHUS C HCIOJIb30BAHWEM AaHaJIOTOBBIX MpPUOOpPOB U
JATYMKOB (PU3NYECKUX BEJIMYMH, CPABHUBATh pE3yJbTaThl M3MEPEHUU C YUETOM
3aIaHHON a0COJIFOTHOM TIOTPENTHOCTH;

IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOM (DU3UYECKOI BETMYUHBI OT IPYyroi
C HCIOJb30BAHUEM MPSIMBIX U3MEPEHUM (3aBUCMMOCTH CONPOTHUBJICHUS IPOBOJHUKA
OT €ro JUIMHBI, IUIOLIAN [OIIEPEYHOIO CEYEHHUS U YIEJIBHOIO COIPOTUBIICHUS BELIECTBA
IIPOBOJIHHUKA, CHJIBI TOKA, UAYLIEr0 Yyepe3 MPOBOJHUK, OT HAIIPSKEHUs HA NPOBOJIHUKE,
UCCJIEIOBAHUE TMOCJEA0BATELHOIO W MapaJyIeIbHOTO COEIUHEHUN MPOBOJHUKOB):
IJIAaHUPOBATH UCCIEA0BaHUE, COOMPATh YCTAHOBKY U BBIMOJHATH U3MEPEHHUSI, CICAYS
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peIIoKEHHOMY TUIaHy, (PUKCUPOBATh PE3yJbTaThl MOJTYYCHHON 3aBUCHMOCTH B BHUJIE
TaOJIUI ¥ TPapUKOB, 1€1aTh BEIBOJIBI 110 pe3yJIbTaTaM UCCIIEI0BAHUS;

IPOBOJIUTH KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEJINYMH (yI€IbHAS TEIIIOEMKOCTh
BELIECTBA, CONPOTUBIICHUE MPOBOJHUKA, pab0Ta U MOIIHOCTb JIEKTPUYECKOTO TOKA):
IUIAHUPOBAaTh ~U3MEPEHMs, COOUpPATh OKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIYs
pEJI0AKEHHON HHCTPYKIUH, U BBIYUCIIATh 3HAUEHNUE BEJIMUMHBI;

coOnrofaTh MpaBuja TEXHUKH O€30MacHOCTH Mpu paboTe ¢ J1adopaTOPHBIM
obopymoBaHUEM;

XapaKTepU30BaTh MPUHIUNBI JACUCTBUS H3YUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOpPOM Ha WX ONUCAHUS (B TOM 4YHCIIE: CUCTEMa OTOIUICHUS JOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUETUMK DIECKTPUUECKON
SHEPrUM, DSJIEKTPOOCBETUTENbHBIE NPUOOPBI, HArpeBaTEIbHbIE 3JIEKTPONPHUOOPHI
(mpuMepsbl), BJIEKTPUUECKUE MPEAOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIaTElNlb
IIOCTOSTHHOTO TOKa), HCIOJb3ysl 3HAHHUA O CBOMCTBAaX (U3MYECKUX SBJICHUUA U
HEoO0X0oauMble (PU3UYECKNE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUUECKHUE YCTPOMCTBA U HU3MEPUTEIbHBIE NPUOOPHI
M0 CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KUJKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETP, JIBUTaTelb BHYTPEHHErO CrOPAaHHMs, JJIEKTPOCKOI, PEOCTaT), COCTABIATh
CXEMbI AJIEKTPUUECKUX LENed C IMOCIeN0BAaTEIbHbIM U NapauieIbHbIM COECIUHEHUEM
AJIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAYEHUS AIIEMEHTOB JIEKTPUUECKUX LIETICH;

MPUBOJIUTh MPUMEPhl  (HAXOAUTh WHGPOpPMALMIO O MpPHUMEpax) MPaKTUYECKOIO
UCIMOJIb30BaHUsl (PU3MYECKMX 3HAHUU B TIOBCEAHEBHOW JKM3HM JUI OOecredeHUus
0€301acHOCTH MpHU OOpAIIEHUH ¢ TPUOOPAMHU M TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS
3JI0POBbS M COOJTIOJIEHHSI HOPM 3KOJIOTMYECKOT0 MOBEACHUS B OKPYKAIOIIEH CPEIE;

OCYLIECTBIATh MOUCK HHpopManuu (usndeckoro cojepxxkanus B HTepHere,
Ha OCHOBE MMEIOIIMXCS 3HAHUW U MyTEM CPAaBHEHUS JOMOJHHUTEIbHBIX MCTOYHHUKOB
BBIACIATh HH(OpPMALMIO, KOTOpas SIBISETCS NPOTUBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MpPU BBINOJHEHUU Y4YEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
JUTEPATYpy (U3UUYECKOTO COJAEPKAHMSI, CIPABOYHbIE MaTEpHalbl, PECypChbl CETH
WuTtepHer, BiIageTh MNpuéMaMM KOHCIEKTHUPOBAHMS  TEKCTa, MpeoOpa3zoBaHus
nH(pOpMaIIKU U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBbIE MUCHbMEHHBIE M KPATKHUE YCTHBbIE COOOIIEHMs, 00001as
UH(OPMAIUIO U3 HECKOJIbKUX HCTOYHUKOB (PM3MUYECKOTO COJEPKAHMS, B TOM YHUCIE
nyOJMYHO  TPENCTaBIATh  pe3yJbTaThl  MPOEKTHOM  WJIM  HMCCIEeI0BAaTEIbCKOU
NEeSATEIbHOCTH, TIPU 3TOM I'PAMOTHO HMCHOJIb30BaTh MU3YYECHHbIM MOHATUHHBIA ammapar
Kypca (pU3MKH, CONPOBOXKIATh BBICTYIIEHUE MTPE3eHTAllUEH;

IPU BBIIIOJIHEHUU YUYEOHBIX MPOEKTOB M HCCIENOBAaHUM (PU3NYECKUX IPOLIECCOB
pacnpenenarTb 00s13aHHOCTU B T'PYIE B COOTBETCTBUU C ITOCTABJIEHHBIMM 3a/Ja4aMy,
CIIEIUTh 3a BBINOJIHEHUEM IUIaHA JEHCTBUII M KOPPEKTHPOBAaTh €ro, aJeKBaTHO
OLICHMBATh  COOCTBEHHBIM  BKJaJ B  JEATENbHOCTh  IPYINIbl, BBICTPAUBATH
KOMMYHHMKaTHUBHOE B3aMMOJIEICTBHE, IPOSBIISASA TOTOBHOCTh pa3peliaTb KOH(PIUKTHI.
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K koHiy oOyuenus B 9 kjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIh30BaTh TOHATHUS: CHCTEMa OTCYETa, MaTrepuajbHas TOYKA, TPACKTOPHS,
OTHOCUTEIFHOCTh MEXaHWYECKOTO ABWXKEHUS, nedopmanus (ynpyras, miacTudeckas),
TpPEHUE, IIEHTPOCTPEMUTEIHHOE YCKOPEHHE, HEBECOMOCTh U MEPETPY3KH, IIEHTP TSHKECTH,
abCOJIIOTHO TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPJOTO Telld, paBHOBECHE, MEXAHUYECKUE
KOJIcOaHMS ¥ BOJIHBI, 3BYK, HH(PPA3BYK U yJIBTPA3BYK, JICKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPHI UCITY CKaHUS
U TIOTJIONEHus, alb(a-, 0eTa- U TaMMa-u3TyyeHus, U30TOMbI, SACPHAs SHEPTETHUKA;

pasnuyaTh SBJICHHS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JIBIKCHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUKEHUE, CBOOOTHOE MaJIEHHUE TEJ, PABHOMEPHOE
JIBIDKEHWE TI0 OKPY)KHOCTH, B3aWMOJCHCTBHE TEJ, pPEAKTUBHOE JIBIDKCHHE,
Koie0aTeIbHOE JBIKEHHE (3aTyXalolllie W BBIHYKJIEHHBIC KojeOaHus), pEe30HaHC,
BOJIHOBOE JIBUKEHHE, OTPAKEHUE 3BYKa, MPSMOJIMHEITHOE PacpOCTpaHEHHUE, OTPAKEHUE
Y MIPEJIOMJICHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, PA3JIOKEHUE OEJI0ro CBETa
B CIEKTP M CJOXEHUE CIEKTPAIbHBIX I[BETOB, JMCIEPCUS CBETa, €CTECTBEHHAs
PaINOaKTUBHOCTh, BOBHUKHOBEHHUE JIMHEHYATOTO CIIEKTPa U3TyUSHUS ) TI0 OMMCAHUIO UX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB, IEMOHCTPHUPYIONIUX JaHHOE (PU3ndIecKoe
SIBJICHUE;

pacmo3HaBaTh MPOSBICHUE N3YUCHHBIX (DH3NUCCKUX SIBJICHUH B OKPYKAIOIIEM MUPE
(B TOM uucie (HpU3ndecKre sIBJICHUS B MIPUPO/IC: MPUITUBBI U OTIUBBI, IBUKCHUE TIJIAHET
ConHEeYHON CHCTEMBI, pEaKTHBHOE JBMYKEHUE KUBBIX OPTaHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHHE, CEHUCMHUYECKHE BOJHBI, IIyHAaMH, 3XO, IIBETa TEl,
ONTHYECKUE  SBICHUS B  MPUPOJE, OMOJOTHYECKOE  JICUCTBHE  BUIUMOTO,
yAbTPadOIECTOBOTO M PEHTIEHOBCKOTO W3Ty4YEHHH, €CTECTBEHHBIM pPaJIMOAKTHBHBIN
(G oH, KOCMHYECKHUE JTydH, PATHOAKTHBHOE U3ITyYCHHE MPUPOTHBIX MUHEPAIIOB, ICHCTBUE
PAIMOAKTUBHBIX HW3JIYYCHUH Ha OpraHu3M 4eloBeKa), MIpPH OTOM TIEPEBOJUTH
MPAKTUYCCKYIO 3a7ad4y B Y4YeOHYIO, BBIACIATH CYIICCTBCHHBIC CBOMCTBA (TPU3HAKH)
(bU3UYECKUX SBJICHHIM;

OMKCHIBATh HW3YYCHHBIC CBOWCTBA TeM W (PU3HUYECKHE SBIICHUS, WCIOIB3YS
bu3nYecKue BEIMYMHBI (CpeAHsAs ¥ MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM
JBIDKEHUHU, YCKOpPEHUE, MepeMelieHue, MyTh, YIJIoBas CKOPOCTh, CHJIA TPEHHUS, CHJIA
YOPYTOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOIHOTO MaJCHMsI, BEC Teja, UMITYJIbC Tea,
UMITYJIbC CHJIBI, MEXaHWUYECKasi padoTa W MOIIHOCTb, MOTCHIMAIbHAS SHEPTHs Tena,
MOJHSITOTO HaJ TOBEPXHOCTHIO 3€MJIM, MOTCHIIUANbHAS DHEPTHS CKATOW MPYKUHBI,
KHHETHYCCKas SHEPTHS, MOJTHAs MEXaHW4IeCKast SHEPT s, TIEPUOJT U YacTOTa KOJIcOaHHi,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA, CKOPOCTh CBETA, IIOKA3aTeNb
NPEJIOMJIEHUSI Cpelibl), MPU OMHCAHUM MNPABWIBHO TPAKTOBaTh (M3UYECKUN CMBICI
WCIIOJIb3yeMbIX BEIIMYWH, 0003HAYCHUS W €AWMHUIBI (PU3MUECKUX BEJIMYMH, HAXOJIUTh
(bOpMyJIBbI, CBS3BIBAIONINE NAHHYIO (DM3UYECKYIO0 BEIMYMHY C APYTUMH BEIMYWHAMU,
CTPOUTH rPaPUKH U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIINYUH;
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XapaKTEepHU30BaTh CBOMCTBA TeJ, (PU3MUECKHE SBJICHUS W TIPOIECCHI, HCIONB3YS
3aKOH COXPaHCHHS SHEPTUH, 3aKOH BCEMHPHOTO TATOTCHUS, TPUHIUI CYTEPIO3HUIINN
CWJI, TPUHIUI OTHOCUTENBbHOCTH ['amwies, 3akoHbl HbIOTOHA, 3aKOH COXpaHECHHUS
UMITYJIbCA, 3aKOHBI OTPAKCHUS U TIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHUS 3apsI0BOTO
M MacCOBOTO UYHCEN TIPH SJISPHBIX pEaKIusAX, MPH OSTOM JaBaTh CIOBECHYIO
(GhOpMyIIMPOBKY 3aKOHA U 3alTMCHIBATh €T0 MATEMATHUECKOE BBIPAKCHHE;

OOBSACHATH (PU3UYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalldii  TPAaKTHUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATh  MPHYUHHO-
CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKHX IIaroB ¢ OMopoil Ha 2—3
W3YYCHHBIX  CBOMCTBA  (DM3WMYECKUX  SIBJICHUH, (U3NUECKHX  3aKOHOB WA
3aKOHOMEPHOCTEW;

pemaTth pacu€THhle 3a7aud (OMUpAIONIMECs Ha CUCTEMY M3 2—3 ypaBHEHHUN),
WCITIOJIB3YSl 3aKOHBI U (hOPMYJIBI, CBSI3BIBAIOIMINE (PU3NUYECKHE BEIMYWHBI: HAa OCHOBE
aHaM3a yCJIOBUS 3aJjayMl 3alHChIBATh KPATKOE YCIIOBHUE, BBISBIISTH HEAOCTAIOIINE HIIU
U30bITOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI M (DOPMYJIBI, HEOOXOAUMBIE NJIsi PEIlCHHUS,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATMCTUIHOCTD MOTYYEHHOTO 3HAYCHUS (PU3HMICCKON
BEJTUYUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXHO PEUIUTh MPHU MOMOIIM (PU3UUECKHUX
METO/IOB,  HWCIIONB3ys  OMHCAaHWUE  HMCCIECNOBAHUS,  BBIACIATH  IPOBEPSIEMOE
MPEANOJIOKEHNEe, OIICHWBATh NPABMIIBHOCTH TMOPSAKA TPOBEICHHUS HCCIICIOBAHUS,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTATHl HAOIOACHHUIN U OTBITOB;

IPOBOJUTH OMBITHl MO HAOMIOACHUIO (DU3UYECKUX SBICHUM WIH (PUHMUECKHUX
CBOMCTB Ten (M3y4eHHE BTOpPOTO 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS HHEPTHH,
3aBUCUMOCTH TIepHOia KOJIeOaHUH TTPYKUHHOTO MAasSTHUKA OT MaCChI TPy3a U )KECTKOCTH
NPY>KWHBI W HE3aBUCHUMOCTh OT aMIUTUTYABl MajbIX KoOJeOaHWHA, TPIMOJIMHEHHOE
pacmpocTpaHeHUE CBETa, pa3jioKeHHWEe OeNoro CBeTa B CIEKTP, HU3yUYEHHE CBOWCTB
M300paXKeHusl B TJIOCKOM 3€pKajie U CBOMCTB M300pa)keHUs MpeaMeTa B cOoOUparoliei
JIMH3€E, HaOII0JICHUE CIUIOMIHBIX U IMHEWYATBIX CIIEKTPOB M3TYUYCHUS): CAMOCTOSITCIIEHO
coOupaTh yCTaHOBKY M3 U30BITOYHOTO HAOOpa 000pyI0BaHMS, OMUCHIBATh XOJ] OMbITA U
€r0 pe3yJIbTaThl, JOPMYITHPOBATH BEIBOIBL;

MIPOBOJIUTH TIPU HEOOXOJUMOCTH CEPUI0 MPAMBIX U3MEPEHUH, ONPEACIIsis CpeHee
3HAYCHHE U3MEpSIeMON BeTUYHHBI ((POKYCHOE pacCTOSHUE COOUpAIoNIel JIMH3BI),
000CHOBBIBaTh BBIOOD CIOCO0a U3MEpPEHUs (M3MEPUTEIHLHOTO MTPUOOPA);

MIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTEHN (DPM3MUECKUX BETUYNH C UCIIOIH30BAHUEM
MPSIMBIX U3MEPEHHH (3aBUCUMOCTD ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBUKEHUHU
0e3 HayaJIbHON CKOPOCTH, TIepro/ia KoJieOaHN MaTeMaTHIeCKOr0 MasTHUKA OT JTHHBI
HUTH, 3aBUCUMOCTH YTJIa OTPAKCHHS CBETAa OT YIVIa TAJEHUS WU YIJa MPETOMIICHUS
OT yTJia MaIeHusl): TUIAHUPOBATh UCCIIEIOBAHNUE, CAMOCTOSTEILHO COOUPATh YCTAaHOBKY,
(GuKCHpOBAaTh PE3yJbTAThl MOJYYCHHON 3aBUCUMOCTH (DH3UYECKMX BEIUYUH B BHJIC
TabnuIl 1 rpauKOB, ACJIaTh BHIBOJBI IO PE3yJIbTaTaM UCCIEIOBAHMS;
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MPOBOANTH KOCBEHHBIE U3MEPEHHs (PU3MUECKHX BEIMYMH (CPEAHSSI CKOPOCTb W
YCKOpEHHE Tejla MPU PAaBHOYCKOPEHHOM JIBM)KCHHH, YCKOPEHHE CBOOOJHOTO IMaJIeHUs,
HKECTKOCTh TPYKUHBI, KOAPOUIIMEHT TPEHUs CKOJBXKEHUS, MeXaHudeckas pabora u
MOIIIHOCTb, YaCTOTA U MEPUO]I KOJIeOaHNI MaTeMaTHIYECKOTO U MPY>KUHHOTO MasTHUKOB,
ONTHYECKas CUJla COOMPAIOIIECH JIMH3bI, PAIMOAKTUBHBIN (OH): TUIAHUPOBATH U3MEPEHUS,
coOuparh HSKCIEPUMEHTAIBHYIO YCTAaHOBKY U  BBIMIOJNHATH HW3MEPEHUS, CIEIys
NPEIIOKEHHON HMHCTPYKIMH, BBIYUCIATh 3HAUYCHHWE BEIWYMHBI U aHAJIU3UPOBATH
MOJIyYeHHBIE PE3YJIbTATHI C YUETOM 33JJaHHOM MOTPEIIHOCTH U3MEPECHHUI;

coOnrofaTh mMpaBujia TEXHUKH O€30MacHOCTH Mpu paboTe ¢ 1ad0paTOPHBIM
00opyI0BaHUEM;

pasnuyaTh OCHOBHBIE TPU3HAKHN M3YUYEHHBIX (PU3MUECKUX MOJIEINIeH: MaTepuaibHas
TOUYKA, a0COJIOTHO TBEPJOE TEJO, TOUEUHBIH HCTOYHHK CBETa, JIyd, TOHKas JIMH3a,
IUIaHETapHasi MOJENb aTOMa, HyKJIOHHAS! MOJIETb aTOMHOTIO $]1pa;

XapaKTEepU30BaTh MPUHIIUIBI JEHCTBUS H3YUYEHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB C ONOPON Ha UX OMMCAHUA (B TOM YMCIIE: CIIUJOMETP, JATYUKU MOJIOKEHUS,
PacCTOSIHUS M YCKOPEHUs, paKkeTa, 3X0JI0T, OUKH, TIEPUCKOI, (poToamnmapar, ONTHIECKHUE
CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETpP, Kamepa BuibcoHa), HCHONB3ys 3HaHUSA
0 CBOMCTBaX (PU3NYECKUX SBJICHUN U HEOOXOIUMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

WCIIONIb30BAaTh CXEMbl M CXEMAaTHUYHBIE PUCYHKH M3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTMYECKUX MPOIIECCOB MPHU PEIICHUN
y4eOHO-TPAKTHUECKUX 3a7ad, ONTHYECKHE CXEeMbl sl TOCTPOSHUs H300pakeHui
B IJIOCKOM 3€pKajie U cOOuparouieil JMH3e;

OPUBOJUTH TPUMEPHl (HAXOAUTh HMH(POPMALUIO O TPUMEpax) MPAKTUUECKOTO
UCTIONB30BaHUsl (PU3MYECKUX 3HAHWA B TOBCEAHEBHOM KW3HU [Isl OOECHeYEHUs
O0e3omacHOCTU TMpu OOpalieHUH C NpuOOpaMM U TEXHUYECKUMU YCTPOWCTBAMH,
COXPaHEHUS 37I0POBbBsI U COOTIOICHUS HOPM SKOJIOTHUECKOTO MOBEACHUS B OKPYIKAIOIIEH
cpene;

OCYIIECTBIISITh MOMCK HH(pOpManuu Qundeckoro cojaepxkanusi B Hutepnere,
CaMOCTOSITENIbHO (OPMYJIMPYs TOMCKOBBIA 3ampoC, HAaXOAUTh IYTH OMpEAeIICHUS
JIOCTOBEPHOCTH TOJYYEHHOH HMH(POpPMAIMM HAa OCHOBE HMEIOLIUXCS 3HaHUM U
JOTIOJTHUTEIHHBIX UCTOYHUKOB;

UCTIONb30BaTh TPH  BBITIOJHEHUM yUYEOHBIX 3aJaHUNl  Hay4HO-TIOMYJISIPHYIO
AUTepaTypy (U3MUECKOTO COACpkKaHMs, CIPaBOYHBIE MaTepHallbl, PECYpChl CETH
WuTtepHner, Bnaaerb mnpuéMaMud KOHCIEKTUPOBAHHMA TEKCTa, MpeoOpazoBaHUs
nH(pOpMaIIKU U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

co3laBaTb COOCTBEHHBIE NUCHbMEHHBIE M YCTHBIE COOOLIEHUSI Ha OCHOBE
uH(pOpMAIMU U3 HECKOJbKMX MCTOYHUKOB (DU3HUECKOTO COJAEpN aHUs, IyOJIMYHO
IPECTaBISTh Pe3yIbTaThl IPOESKTHOM MM UCCIEA0BATEIBCKON AEITETbHOCTH, TPH 3TOM
IPaMOTHO HCIOJIb30BaTh W3YUYEHHBIM MOHSATUHHBIN amnmapar W3y4aeMoro pasjena
GU3MKKM W CONMPOBOXKJAATh BBICTYIUIEHUE TMpE3eHTAalMe ¢ y4ETOM OCOOEHHOCTEN
ayJTUTOPUH CBEPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHHUE

denepanbHas pabodas nmporpamma | dusuka. 7—9 kiaccel (0a30BbIH YPOBEHD)

7 KJIIACC
Ne HaumeHnoBanme Komuuecrso | [Iporpammuoe conepkanue |  OCHOBHBIE BUJIBI ACSITEIBHOCTH 00yYaOIIUXCSI
1/ pa3liesioB U TeM 4acoB

y4eOHOTro IpeaMeTa

Paznen 1. ®usuka u ee poib

B IO3HAHUM OKPY’KaoUIero Mupa

BeJIMunH. Pu3nueckue
npubopsl. [Torpemnocts
U3MEpECHUH
MexayHaponHasi cucteMa
€IMHUI]

1.1 | ®usuka — Hayka 2 dusuka — HayKa o pupojie. | BeisiBiieHue pa3zanduil Mexxay GU3HIECKUMH U
0 IPUPOJIE SIBreHus npuUpOIbL. XAMHUYECKUMH MPEBPALLCHUSIMU.
dusnyeckue IBICHUA: Pacno3naBanue u kimaccudukanus Gu3nIecKux
MEXaHMYECKHUE, TCILUIOBBIC, | SIBJCHUI: MEXaHUYECKUX, TCIIJIOBHIX,
BJICKTPUYECKUE, BJICKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHBIC, CBETOBEIC, Habmronenue u onucanve pu3nueckux siBICHUM
3BYKOBBIE
1.2 | ®usznueckue 2 dusnueckre BeITMUUHEL. OnpeneneHue EHbI AETIEHUS Kb
BEJIINYUHBI N3mepenue puznueckux U3MEPUTEIHLHOTO MPUOOopA.

N3mepenue TMHENHBIX pa3MEPOB TEI U

IIPOMEKYTKOB BPEMEHU C YUETOM IMOTPEIIHOCTEMN.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.
N3mepenue temmeparypbl Ipu MOMOIIA
YKUJIKOCTHOTO TEPMOMETpA U JaTUHKA
TeMIIEpPaTyphbl.

BrinonHeHne TBOPYECKUX 3aJaHUU T10 TIOUCKY
CIOCOO0B U3MEPEHHS HEKOTOPBIX (PU3UUECKUX
XapaKTEepUCTHK, HAIPUMED, Pa3MEPOB MAJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YIATEHHBIX
00BEKTOB, OOJIBIINX PACCTOSTHUM, MaJIbIX
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denepanbHas pabodas nmporpamma | dusuka. 7—9 kiaccel (0a30BbIH YPOBEHD)

IPOMEXYTKOB BpeMeHH. O0CyKaeHHe
Ipe/yiaraeMbIX crocoOoB

1.3. | EctectBenHo- 2 Kak ¢usuka u apyrue BriaBukeHne runoTes3, 00bsICHIIONMX TPOCThIE
HAy4HBIA METOJ €CTECTBEHHBIE HAYKU SIBJICHMSI, HAIIpUMED:
MO3HAHUSA U3YyYaroT PUPOLY. — [IOYEMY OCTAHABIIMBAETCS JABUKYILEECS
EcrecTBeHHO-Hay4YHBIN 10 TOPU3OHTAIBHON ITOBEPXHOCTH TEJIO;
METO/1 MIO3HAHMUS: — [IOYEMY B KapKYI0 MOT0/1y B CBETJION OJEXKIE
HaOJII0/IeHNEe, IOCTAHOBKA | IIpOoXJIagHei, yem B TéMHOM. [Ipeanoxenue
Hay4HOT'0 BOIIPOCa, CIIOCOOOB IIPOBEPKU THIIOTES.
BBIJIBUKEHUE TUIIOTES, [IpoBeaenue rcciieqoBaHus MO MPOBEPKE KaKOM-
AKCIIEPUMEHT IO MPOBEPKE | TMOO TUIIOTE3HI.
TUNOTE3, O0BSICHEHUE [TocTpoenue mpocTelmux Mojenen Gu3nIecKux
Ha0JII0AaEMOr0 SIBJICHUS. SBJICHUM (B BUJIE€ PUCYHKOB MJIM CXEM), HAIIPUMEP
Onucanue GpU3NIECKUx NaJICHNUE MPEIMETA; IPSIMOJIMHENHOE
SBJICHUM C MOMOIIIbIO pacnpoCTpaHEHHUE CBETA
MozeIen
Hroro mo pazneny 6

Pa3zpnen 2. IlepBoHayajibHbIE

CBCACHHUA 0 CTPOCHMH BEIIECCTBA

2.1

Crpoenue BeniecTna

1

CtpoeHue BeniecTna:
aTOMBI ¥ MOJIEKYJIbI, UX
pa3mepsl. OnbITHI,
JIOKa3bIBAIOIIIE
JTUCKPETHOE CTPOEHUE
BEIIECTBA

Habmoienne 1 nHTEpIpeTaIus ONbITOB,
CBUETEIBCTBYIONIMX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHH BEIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OueHka pa3MepoB aTOMOB M MOJIEKYJI

C UcnoJib30BaHueM (GoTorpaduil, NOTyUYEHHbBIX
Ha aTOMHOM CHUJIOBOM MHKpockorne (ACM) —
naboparopHas padoTa no teme: «OreHka
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denepanbHas pabodas nmporpamma | dusuka. 7—9 kiaccel (0a30BbIH YPOBEHD)

TuaMeTpa aToMa METOJ0M PSIOB
(c ucnosib30BaHueM (oTorpaduii).
Omnpenenenre pa3MepoB MabIX Tel

2.2 | JIB>KEHHE H
B3aMMOJICHCTBHE
JaCTHII BEIIECTBA

JIBU>KEHHE YaCTHII
BemecTBa. CBsA3b CKOPOCTH
JBH>KEHUS YaCTHUIL

C TeMIIEpaTypou.
bpoyHoBckoe nBuxkeHue,
mubdysus.
B3aumoneiicTBue 4acTuil
BEILIECTBA: IIPUTSKEHUE U
OTTAJIKUBaHUE

Habmonenue u 00bsicHeHHEe OPOYHOBCKOTO
JBIKCHUS U sBJICHUS TUdPy3un.

[TpoBenenue u 0OBICHEHUE OIBITOB

10 HAOJIIO/ICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
[IpoBenennie 1 00BICHEHUE OMBITOB 11O
0OHAPYKEHHIO CHIT MOJICKYJISIPHOTO TTPUTSHKCHUS
U OTTAJIKUBaHUS

2.3 | ArperaTHbie
COCTOSIHMSI BEILleCTBa

ArperatHbie COCTOSTHUS
BEILIECTBA: CTPOCHHUE I'a30B,
WKUJIKOCTEU U TBEPJIBIX
(KpUCTaJUIMYECKUX ) TEI.
BzanmocBsizp Mex Iy
CBOMCTBaMU BEILIECTB

B Pa3HbIX arperaTHbIX
COCTOSIHHSIX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHrueM. OcoOEHHOCTH
arperatHbIX COCTOSIHUM
BO/IbI

Onucanue (C UCIOJIB30BAHUEM MTPOCTHIX
MOjieJIel) OCHOBHBIX Pa3Inyuil B CTPOEHUH Ta30B,
KUJKOCTEH U TBEPABIX TEI.

OO0BsIcHEHHE MAJION COKMMAEMOCTH YKUIKOCTEH U
TBEPIBIX TEJ, OOJIBIION C)KUMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHus: GOpMbl TBEPABIX TET U
TEKY4ECTH KUIKOCTH.

[IpoBeneHue onbITOB, JOKA3bIBAIOIINX, YTO

B TBEPJIOM COCTOSIHUM BOJIbl YACTHUIIbI HAXOIATCS
B CPEJIHEM Jlalibllie APYT OT Apyra (IIOTHOCTh
MEHBIIIE), YEM B JKHUJIKOM.

VY cTaHOBIIEHUE B3aUMOCBSI3U MEXKTY
0COOEHHOCTSIMU arperaTHbIX COCTOSIHUN BOJIBI U
CYIIECTBOBAHUEM BOJHBIX OPTaHU3MOB

(MC — 6uomnorusi, reorpadusi)

Hroro no pazneny
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Pasnen 3. /IBm:keHne U B3aUMOJAEHCTBHE TeJl

3.1 | Mexanuueckoe 3 Mexannueckoe nmxeHue. | McciaenoBanue paBHOMEPHOTO JIBHXKEHUS,
JIBIDKEHUE PaBHOMEpHOE 1 OIpe/IeNIEHUE €r0 MPU3HAKOB.
HepaBHOMepHOe JBmkenne. | HaOmroneHne HepaBHOMEPHOTO JBIKEHHS U
Ckopoctb. Cpennsis OIIpe/ICNICHUE €T0 OTIINYUI OT paBHOMEPHOIO
CKOpOCTh TIpU JIBYKEHUSL.
HEPaBHOMEPHOM OmnpezneneHyre CKOPOCTH PaBHOMEPHOT'O
IBIKEeHUH. Pacuér mytu 1 | JBMXKEHUS (LIApUKa B )KUJKOCTU, MOZAEIH
BPEMEHH JBUKCHUS AJIEKTPUUYECKOTO aBTOMOOUJIS U T.1I.).
Omnpenenenue cpeiHel CKOPOCTU CKOIbKEHUS
OpycKa WM HIapuKa 110 HAKJIIOHHOM MJI0CKOCTH
Pemenue 3aa4 Ha onpeiesieHne MyTH, CKOPOCTH
¥ BPEMEHU PAaBHOMEPHOTO JIBUKCHHS.
Ananu3 rpaduKOB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BpEMEHHU
3.2 | Unepusi, Macca, 4 SBnenue unepunn. 3akoH | OObSICHEHHE U MPOTHO3UPOBAHUE SIBJICHUH,

IINIOTHOCTB

vHepuuu. B3aumoiencraue
TeJl KaK IpU4YrHa
U3MEHEHUS CKOPOCTHU
NIIBIDKEHUS Tel. Macca Kak
Mepa UHEPTHOCTH Tea.
IImoTHOCTH BemiecTna.
CBS3b INIOTHOCTHU

C KOJINYECTBOM MOJIEKYJI

B eMHHIIE 00BEMA
BEIIlECTBA

00yCIIOBJIIEHHBIX UHEPLIUEN, HAIPUMED, UTO
IIPOUCXOJUT ITPH TOPMOKEHUHU WIM PE3KOM
MaHEeBpEe aBTOMOOUJIS,, TOYEMY HEBO3MOKHO
MTHOBEHHO IIPEKPATUTH ABMKEHHUE HA BEJIOCUNIEE
WJIM CaMOKAaTe U T. [I.

[IpoBeneHue u aHanu3 ONBITOB,
JEMOHCTPUPYIOLINX U3MEHEHNE CKOPOCTH
JNBW)KCHUS TEJla B PE3yJIbTaTe NAEUCTBUSA HA HETO
OPYTUX TEJ.

Pewenue 3aau Ha onpeneeHue Macehl Tena, ero
00BbEMa U MIOTHOCTH.
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[IpoBeneHue u aHamu3 ONBITOB,
JEMOHCTPHUPYIOMIMX 3aBUCUMOCTb U3MEHEHHUSI
CKOPOCTH TeJia OT €r0 MacChl MPU
B3auMozeiicTBuM Tei. 3mepeHnue macchl Tena
Pa3IMYHBIMH CIIOCOOAMHU.

Omnpenenenre IIOTHOCTH Tella B pe3yJIbTaTe
U3MEPEHHUs €ro Macchl U 00bEMa

3.3

Cuna. Bunase! cui

14

Cuna kak XxapakTepucTHKa
B3aMMOJICHCTBHS TEII.
Cuna ynpyroct v 3aK0H
I'yka. M3mepenue cusl

C IIOMOIIBIO TMHAMOMETDA.
SIByIeHNE TATOTCHUS U CHJIa
TshkecTd. Cuia TSHKeCcTH
Ha JIPYTUX IUIaHETax.

Bec tena. HeBecomocCTh.
CrnoxeHue cui,
HaMpaBJICHHBIX [0 OJHOU
IIPSIMOM.
PaBHOpelicTBYIOIIAs CUIIL.
Cuna tpenus. Tpenue
CKOJIbKCHUS U TPCHUE
nokosi. Tpenue B nmpuponae
1 TEXHUKE

N3ydenune B3auMOAECHCTBUS KaK TPUUNHBI
M3MEHEHHUSI CKOPOCTH TeJla UK €ro JAepopMaliuu.
Onucanue peanbHBIX CUTYalU B3aUMOICUCTBUS
TEeJ C TOMOIIBIO MOJIEIEH, B KOTOPBIX BBOJAUTCS
MOHSATHE U U300PAKEHHUE CHUIIBI.

N3ydenue cunbl ynpyroctu. MccnenoBanue
3aBUCUMOCTH CHJIBbI YIIPYTOCTH OT YIJTMHEHUS
PE3MHOBOTO LIHYpA WIH MPYKUHBI

(c moctpoenuem rpaduka).

AHanu3 NpakTUYECKUX CUTYyaIui, B KOTOPBIX
MPOSIBIISIETCS ICNCTBUE CUIIBI YIIPYTOCTH
(ympyrocth Msida, KpOCCOBOK, BETOK JiepeBa

u J1p.).

AHaJIN3 CUTYyaIlui, CBSI3aHHBIX C SBJICHUEM
TATOTEHUS.

OO0BbsicHeHUE OpOUTATILHOTO JIBYKEHUS TJIAHET

C UCIIOJIb30BaHUEM SIBJICHUS TATOTEHUS U 3aKOHA
WHEPLHH.

N3MmepeHue Beca Tena ¢ HOMOIIbIO JUHAMOMETPA.
O6ocHOBaHKE 3TOTO CIIOCO0a U3MEPEHHUS.
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AHaJIN3 ¥ MOAECIUPOBAHUE SBJICHUS] HEBECOMOCTH.
DKCNEepUMEHTAIBHOE MTOJIYYEHUE MPAaBUIIA
CJIO’KEHMS CUJI, HAIIPABJIEHHBIX BIOJIb OJHOMN
npsiMmoit. Onpe/iesieHne BEJIMYUHbBI
PABHOJICMCTBYIOIIEH CHUJL.

N3ydeHune cuibl TPEHUS CKOJIBXKEHUS U CHIIbI
TPEHUS MOKOSI.

Hccenenoanue 3aBUCUMOCTH CHJIBI TPEHUSA
OT CWJIBI JABJICHUS U CBOMCTB TPYLIUXCS
IIOBEPXHOCTEM.

AHaJIN3 TPAKTUYECKUX CUTyalMi, B KOTOPBIX
IIPOSIBIISICTCS IEUCTBUE CUIIBI TPEHUS,
UCIOJIB3YIOTCSl CIOCOOBI €€ YMEHBLIEHUS WU
yBEJIMYEHHUS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHNE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOAIINITHUKOB, IUIABAHNUE BOJIHBIX JKUBOTHBIX
u 11p.). Perenue 3agau ¢ uCHOIb30BaHUEM
dopMy1 A pacuéra CUIIbI TSKECTH, CUIIbI
YIPYTOCTH, CUJIbI TPEHUS

Hroro no paszneny

21

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEH U ra30B

4.1

[asnenue. Ilepenaua
JaBJICHUST TBEPABIMU
TEJIAMH, JKUIKOCTAMHU
Y ra3amu

3

JlaBnenne. CriocoObl
YMEHBIIICHUS U YBEIIUUCHUS
naBiieHUs. /[aBieHue rasa.
3aBHCHUMOCTD JIaBJICHUS
rasa otT oonéma,
TEMIEPATYPHI.

AHanm3 1 00bSICHEHHE OTBITOB U MPAKTUIECKUX
CHUTYAIHii, B KOTOPBIX MPOSIBIISIETCS CHJIA
TaBIICHHUSL.

O6ocHOBaHME CITIOCOOOB YMEHBIICHUS U
YBEIIUYCHUS TaBIICHHSI.

W3ydenue 3aBUCHMOCTH JaBJICHUS ra3a
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[lepemaua naBieHus
TBEPIABIMU TEIIAMMU,
JKUJKOCTSIMHU U Ta3aMH.
3axoH Ilackams

OT 00bEMa U TEMIIEPATyPBI.

N3ydenne ocoOeHHOCTEH Tiepeadn JaBICHUs
TBEPABIMU TEIIAMH, )KUIKOCTSAMHU U ra3aMHu.
ObocHoBaHME PE3yIbTATOB OMBITOB
0COOEHHOCTSIMU CTPOSHHSI BEIIECTBA B TBEPIOM,
KHUJIKOM 1 ra3000pa3HOM COCTOSHUSX.
DKcIepUMEHTAFHOE JI0Ka3aTeNbCTBO 3aKOHA
[Tackans.

Pemienue 3a1a4 Ha pacdér AaBieHUs TBEPIOTO
Tena

4.2 | JlaBicHHE KUAKOCTH 3aBUCHMOCTb JIaBIICHUS HccnenoBanue 3aBUCUMOCTH JaBJICHUS KHUJIKOCTH
KHUJIKOCTH OT TJTyOHUHBI. OT TUTyOHWHBI MOTPYKEHUS U TUIOTHOCTH JKUIKOCTH.
ITaeBMaTHyeckre Mamuubl. | HabmoaeHne u 00bsICHEHHE THPOCTATUIECKOTO
I'mapocraTuyeckuii napajiokca Ha OCHOBe 3akoHa [lackais.
napagokc. Coobmaromuecs | M3ydeHune cooOLaOImxcs CoCy10B.
cocynsl. [umpasmmueckue | Pelnenne 3aqa4 Ha pacu€r 1aBIeHUs )KUIKOCTH.
MEXaHHU3MBI OOBsICHEHNE TIPUHITUTIA ICHCTBUS
THJIPaBIMYECKOTO TIpecca, THEBMaTHUSCKUX
MaAIIIFH.
AHanu3 1 00bSICHEHNE IPAKTHYSCKUX CUTYaITUH,
JCMOHCTPHPYIOIINX MPOSBICHHUE TaBICHHUS
KHUIKOCTH M 3aKkoHa [Tackaiis, HanpuMep
IIPOIIECCOB B OpraHU3Me IPH ITyOOKOBOJTHOM
HBIPSIHAH
4.3 | AtmochepHoe Atmocdepa 3emin u DKCcnepruMeHTAIbHOE 0OHAPYKEHHE
JIaBJICHHC aTMocdepHOe JaBIICHHE. aTMoc(epHOTro JaBJICHHS.

[IprumHEI Cy11eCTBOBaHMS

Amnann3 1 00bSICHCHHE OITBITOB U IMPAKTUYCCKHX
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BO3IyIITHON 000JI0YKH
3emnu. OnbiT Toppuuern.
N3mepenne armochepHoro
JABJICHUS. 3aBUCUMOCTD
aTMOC(EpHOTo J1aBJICHUS
OT BBICOTHI HaJl YPOBHEM
Mopsi. [Ipubopsl

JUISL UBMEPEHUS
aTMoc(epHOro aBieHUs

CUTYalluH, CBI3aHHBIX C IEHCTBUEM
aTMOC(epHOro J1aBICHUSI.

OObsicHEHHUE CYIIeCTBOBAHMS aTMOC(epbl
Ha 3eMJie U HEKOTOPbIX IJIaHETax WK e
OTCYTCTBHSI Ha JPYTUX TUIaHeTax u JIyHe.
OObsicHEeHHE U3MEHEHHS TNIOTHOCTH aTMOC(hEpHI
C BBICOTOHM M 3aBHCHMOCTH aTMOC(HEPHOTO
JTABJICHUS OT BBICOTHI.

Pemenwne 3amay Ha pacuér atMochepHOro
JTABJICHUSI.

Nzydenne yctpoiicTBa GapoMeTpa-aHEpOUIa

4.4

JlericTBuE )XUJIKOCTU U
rasza Ha orpy>XeHHOE
B HUX TEJIO

JleicTBUE )XKUIKOCTH U T'a3a
Ha MOTPYXEHHOE B HUX
Telo. BeiTankuBaronias
(apxumenoBa) cuiia. 3aKoH
Apxumena. [InaBanue Ten.
Bo3znyxonnaBanue

DKcnepuMeHTaIbHOE OOHAPYKEHHE IEUCTBUS
YKHAJIKOCTHU U ra3a Ha MOTPYKEHHOE B HUX TEJIO.
OrnpeneneHre BbITATIKUBAIOMIEH CUIIBL,
JNEUCTBYIOIIEN HA TEJO, MOTPYKEHHOE

B KUJIKOCTb.

[TpoBenenue u 0OCYKI€HUE OTBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
BBITAJIKMBAIOIIEN CUJIbI, JEUCTBYIOIIECH HA TEJO
B KUJIKOCTH, OT 00bEMA MOTPYKEHHON

B JKMJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH
AKUJKOCTH.

lIposepka nezasucumocmu bimanxkugarouel
Cumbl, oelicmayoujell Ha mejo 8 HCUOKOCMU,
om maccol meaa.

Hccnenoanue 3aBUCMMOCTH Beca TeNa B BOAE

0T 00BbéMa NOrpyXKEHHOM B )KUIKOCTH YACTH Tea.
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Pemenue 3a1au Ha MpUMEHEHUE 3aKOHA
Apxumena v yCIIOBHS TIJIaBaHUS TE.
KoncrpyupoBanue apeomeTpa mim
KOHCTPYUPOBAHHUE JIOJKU U ONIPEACIECHUE €€

Ipy30H0bEMHOCTH
Hroro no pazneny 21
Paznen S. Pabora u MOIIHOCTH. JHEPIrust
5.1 | PaboTa 1 MOIITHOCTh 3 Mexannueckas padora. DKCIEpUMEHTAIBHOE ONPEAETIEHUE
MomHocTh MEXaHUYECKOM pabOThI CUJIBI TSHKECTU

IIPY MMAJICHUHU TEJIA U CUJIbI TPEHUS

[P PABHOMEPHOM MEPEMEIICHUN TEIIA

10 TOPU30HTAIBHON MTOBEPXHOCTH.

Pacuér momnoCTH, pa3BuBacMoO NMpHU NOAbEME
10 JIECTHHUIIE.

Pemenne 3aay Ha pacu€t MeXaHUYECKOW pabOThI
Y MOILLIHOCTH

5.2 | [IpocTeie MEXaHU3MBI 5 [IpocTbie MEXaHU3MBI: OmnpenenieHre BBIMTPBIIIA B CHIIE TPOCTHIX
pbIyar, 6JI0K, HAKJIOHHAs MEXaHU3MOB Ha IIPUMEPE pbluara, NOJBHKHOTO U
miockocTh. [IpaBuio HEMOJBM)XHOTO OJIOKOB, HAKJIOHHOM TJIOCKOCTH.
pPaBHOBECHSI pblyara. HccnenoBanue ycaoBUs paBHOBECHUS pblyara.
[IpuMeHeHne npaBuia Oo6Hapy>xeHue CBOMCTB MPOCTHIX MEXaHNU3MOB
paBHOBECHS pblyara B PA3JIMYHBIX HTHCTPYMEHTAX U MPHUCIIOCOOICHHUSIX,
K OJ10Ky. «3010TO€E UCTIOJIb3YEMBIX B OBITY M TEXHHUKE, a TAKXKE
npaBuio» Mexanuku. KIIJ[ | B )kuBbIX Oprann3max.

IPOCTHIX MEXaHU3MOB. DKCHepUMEHTAIBHOE JOKA3aTebCTBO PABEHCTBA
IIpocTbie MEXaHU3MBbI paboT Npu NPUMEHEHUH MPOCTHIX MEXaHU3MOB.
B OBITY U TEXHUKE Omnpenenenne KIIJ[ HaKIOHHOM MIIOCKOCTH.
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Pemenue 3a1a4 Ha npUMEHEHNE MPABUIIA
paBHOBecus pbryara u Ha pacu€t KIIJ]

5.3 | Mexanuueckast 4 MexaHn4eckast SHepIHsl. DKCTepUMEHTAIBHOE ONPE/ICIICHIE N3MEHECHUS
SHEPrust Kunerndeckas u KUHETUYECKOW U OTEHIIMATbHON YHEPTUU Tea
MOTEHITMATbHASI SHEPT . IIPU €r0 CKAaThIBAaHHUH 110 HAKIIOHHOM MJIOCKOCTH.
[IpeBparenue ogaoro Buga | PopMynupoBaHue Ha OCHOBE HCCIEAOBAHUS
MEXaHHYECKON SHEPTUU 3aKOHA COXPaHEHUsI MEXaHUUECKON SHEPIUH.
B ApyTroil. 3aKoH OO6cyxneHre rpaHul] IPUMEHUMOCTH 3aKOHa
COXPaHEHUs YHEPTHH COXPaHEHUs YHEPTHH.
B MEXaHHKE Pemmenne 3ama4 ¢ UCMOIb30BaHUEM 3aKOHA
COXPaHEHUs YHEPTHH
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KUIIACC
No HanmeHnoBaHue KomuuectBo HpOFpaMMHOC COACPIKAHUC OCHOBHBIC BUIbBI ACATCIbHOCTH 06yqa}0mnxc;1
/1 pPa3aciioB U TEM qacCcoB

y4eOHOro mpeameTa

Pasznea 1. TensioBble iBJIeHUSA

11

CrtpoeHue u cBOMCTBa
BEIIECTBA

OCHOBHBIE MOJOKECHUS
MOJICKYJISIPHO-KMHETUYECKOU
TEOPUH CTPOCHUS BEUIECTBA.
Macca u pa3Mepsl aTOMOB U
MoeKyI. OTBITHI,
MOJITBEPKAAOIIINE
OCHOBHBIE MOJIOKECHUS
MOJIEKYJISIPHO-KMHETUYECKON
TEOPHUH.

Mogenu TBEPAOTO, KUAKOTO
¥ Ta3000pa3HOTO COCTOSTHUM
BEIIIECTBA.
Kpucramnnueckue u
amopdHbIe Tena.
OOBsiICHEHHE CBOMCTB Ia30B,
KUIKOCTEU U TBEPABIX TEN
Ha OCHOBE IT0JI0KEHUN
MOJIEKYJIIPHO-KUHETUYECKON
teopun. CMauMBaHUE U
KalWJUISIPHBIC SIBJICHHUS.
TeruroBoe pacimMpesue u
cxKatue

HaGnronenue u mHTEpIIpETAIUS OIBITOB,
CBHUJICTEJILCTBYIOIIUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHUU BEILIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BELIECTB B BOJE.

Pemienue 3a1a4 o olieHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €JMHUIIE 00BEMA
BEILIECTRA.

AHaJIN3 TEKCTa APEBHUX aTOMUCTOB (HaIpuMmep,
dbparmenTa nosmel Jlykperus «O npupoje
BEIICH») C U3JI0KEHUEM 00OCHOBAHHMI aTOMHOM
rUMoTe3bl (CMbICIOBOE uTeHHe). O1ieHKa
yOeIUTEeTbHOCTH 3TUX 0OOOCHOBaHUM.
OO0BsicHeHNE OPOYHOBCKOTO JBHIKCHHUS, SIBJICHUS
mubdy3un v pa3nuuuil MeXa1y HUMU Ha OCHOBE
IIOJIO’KEHUU MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUHU CTPOCHUS BEILIECTRA.

OO0BsiCHEHNE OCHOBHBIX Pa3JIMUUNA B CTPOCHUU
ra3oB, JKUJIKOCTEH U TBEPBIX TEI

C UCIIOJIb30BaHUEM IOJI0KEHUN MOJICKYJISIPHO-
KMHETUYECKOU TEOPUHU CTPOCHUS BEIIECTRA.
[IpoBenieHre OMBITOB 0 BhIPAIIIMBAHUIO
KPUCTAJJIOB [TOBAPEHHOW COJIU WJIM caxapa.
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[IpoBenennie 1 00BICHEHUE OMBITOB,
JEMOHCTPUPYIOLIUX KaMWUIAPHBIC SBICHUS U
SIBJICHUE CMAUYUBaHUS.

OObsicHEHUE POJIU KaTUJUISIPHBIX SBJICHUM

JUISl TOCTYTUICHUS! BOJbI B OPTaHU3M PacTEHUH.
Hab6ntonenue, nposeneHue u o0bsICHEHUE
OMBITOB MO HAOJIOCHUIO TETNIOBOTO
pacIIMpeHust Ta30B, KUAKOCTENU U TBEPIBIX TEI.
OObsicHeHue coxpaHeHus: 00bEMa TBEPABIX Tell,
TEKYYECTH KUIAKOCTH (B TOM YHUCIIE, Pa3HUIIbI

B TEKYYECTH JIJIsl Pa3HbIX KUJIKOCTEN),

JaBJICHUS Ta3a.

[IpoBeneHne ONbITOB, JEMOHCTPUPYIOLIUX
3aBUCUMOCTb JIaBJICHUS BO3/yXa OT €ro o0bEmMa u
HarpeBaHUs WIH OXJIAXKIACHUS, U UX OOBSICHEHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUYCHHUSI.
AHanu3 NpakTUYECKUX CUTYaALHM, CBI3aHHBIX

CO CBOMCTBaMU Tra3oB, KUJIKOCTEH U TBEPABIX TEI

1.2

TennoBble poLECCHI

21

Temneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JIBUYKEHHUS
yactul. BHyTpennss
sHeprusi. CnocoOsl
VU3MEHEHHUsI BHYTPEHHEN
SHEPIruu: TEIJIONEpPeaada u
coBepleHre padoTsl. Buapl
TEILIONEPEAAYHN:

OO6ocHOBaHKE MPABUIT U3MEPECHUS TEMITEPATYPHI.
CpaBHeHHE pa3JIMUHBIX CIOCOO0B U3MEPEHUSI U
IIKaJ TEMIEPATYPHI.

HaOmronenne n o0bsICHEHHE OITBITOB,
JIEMOHCTPUPYIOITNX U3MEHEHNE BHYTPCHHEH
SHEPTHH TeJIa B Pe3yJIbTaTe TEIIONepeaaun U
pabOThI BHEITHUX CHII.

Habmronenne u o0bSICHEHNE ONBITOB,

00CyX/IeHHE MPAKTHUECKUX CUTYyaIuH,
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TEIIONPOBOHOCTb,
KOHBEKIUS, U3IIyYECHUE.
KonuuecTBoO TEIIOTHI.

VY nenpHast TEMI0EMKOCTD
BelecTBa. Tenioo0MeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHHUE TEIIOBOTO
Oananca. [InaBnenue u
OTBEpICBAHUE
KPUCTAJUIMYECKUX BEIIECTB.
VY enbHasa TeminoTa
TIJIaBJICHUS.
[TapooOpa3zoBanue u
koHAeHcanus. Mcnapenue.
Kunienue. Y nenpHas
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTB TEMITEPATYPHI
KHIICHUS OT aTMOC(EpHOTO
JTABJICHUSL.

BrnaxnocTs BO3ayXa.
DHeprus TOIIUBA.

VY nenpHas TemioTa
CropaHus.

[TpuntUTIEI pabOTHI
TermIoBbIX aBurarenei K11
TETUIOBOTO JIBUTATEJIs.
TerioBble NIBUTATENIN U

JEMOHCTPUPYIOIIUX Pa3TUYHbIE BUIbI
TEIUIoNepeaadn: TEIIONPOBOAHOCTb,
KOHBEKIIUIO, U3JIyUYEHUE.

UccnenoBanue siBjaeHUS TEI00OMeHa

IIPY CMELIMBAHUU XOJIOTHOM U TOPSIYEN BOJIBI.
HaGnronenue ycraHoBIEHUS TEMIIOBOTO
PaBHOBECHUS MEXY FOpAYEH U XOJIOIHON BOJIOM.
Omnpenenenue (M3MepeHre) KOIMUECTBA
TEITIOTHI, MOTYYEHHOTO BOJOU MpH TEIIIO0OMEHE
C HarpeThIM METAJUIMYECKUM LIWJIUHIPOM.
Omnpenenenue (M3MepeHue) yneabHON
TEIUIOEMKOCTH BEILIECTBA.

Pemienue 3aay, CBSI3aHHBIX C BBIYMCIEHUEM
KOJIMYECTBA TEIUIOTHI U TEMIIOEMKOCTH

IpU TEILI000OMEHE.

AHaJIN3 CUTyallnid PAKTUYECKOTO
WCIIOJIb30BaHUs TETIOBBIX CBOMCTB BEIIECTB U
MaTepuaoB, HAIIPUMED, B LIEIAX
SHEProcOEepPeKCHUS: TEIIION3OISAIHA,
sHeprocOeperarIye KPoIIlH,
TEPMOAKKYMYJISITOPHI U T. .

Ha6nronenue sineHuit ucnapeHus u
KOH/JICHCAIIUH.

Uccnenosanue npoiiecca uCapeHus
PAa3INYHBIX KUIKOCTEH.

OObsicHeHUE SBIICHUN UCTIAPEHUS U
KOHJIEHCAI[MU HA OCHOBE aTOMHO-
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3aIlUTa OKPY>KaoIIen
Cpeabl.

3aKOH COXpaHEHHUS U
IpeBpaIlleHUs SHEPTUH
B TEIUJIOBBIX MpOLIeccax

MOJICKYJIIPHOTO YUEHUSI.
Habmonenue u 00bsacHeHne Mpoliecca KUIEeHUs,
B TOM YHCJI€ 3aBUCUMOCTH TEMIIEPaTypPhl
KUIICHUS OT JaBJICHUS.

Onpenenenue (M3MepeHUE) OTHOCUTEIBHOM
BJIQYKHOCTH BO3JIyXa.

Habmronenue npoiiecca miaBiaeHUs
KPUCTAJUTMYECKOTO BEIIEeCTBa, HAPUMED, JTIb/a.
CpaBHEHHE MPOIIECCOB MIIABJICHUS
KPUCTAJUIMYECKHUX TEJT U Pa3MsITUeHUs

IIPY HArpeBaHUU aMOP(HBIX TEJL.

Onpenenenue (M3MEpPEHUE) yACIbHOU TETIOTHI
TIUTaBJICHUS JIbJIA.

OObsicHEeHUE SBIICHUH TUTABJICHUS U
KpUCTAJUTH3AITMU Ha OCHOBE aTOMHO-
MOJICKYJIIPHOTO YUEHHUSI.

Pemenne 3amay, CBSA3aHHBIX C BRIYUCICHUEM
KOJIMYECTBA TEIUIOTHI B MpoIleccax
TETJIONepEavH MMPH TUTABICHUH U
KpUCTAJUIU3AIUHU, UICTIAPEHUH U KOHJICHCAIIUH.
AHanu3 cuTyarui IpakTUIeCKOTO MPUMEHEHUS
SIBJICHHMH TUTABJICHUS U KPUCTAJIU3AIINH,
HaAIMpUMeED, MOTyIECHUE CBEPXUUCTHIX
MaTepHaioB, COJIeBas TPEIKa U Jp.

AHnanu3 paboThl U 00BSICHEHUE TTPUHIIATIA
JIEUCTBUS TETIJIOBOTO JIBUTATEJIS.

Brruucnenmne KkonmyuecTBa TEIIOTHI,
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BBIJICJISIIOIIETOCS IPU CTOPAHUHN PA3TIMYHBIX
BUI0B TomuBa, u KIIJI nBurares.
OOcyxaeHue PKOJOTUUECKUX TTOCIISACTBUN
VICTIOJIb30BAHUS IBUTATENICH BHYTPEHHETO
CropaHusl, TEMJIOBBIX U THAPOIICKTPOCTAHIUN

Hroro no pazneny

28

Pa3zgeu 2. JiekTpu4yecKkue 1

MAardUTHbBIC ABJICHUA

2.1 | DnexTpudeckue
3apsapbl.
3apsKEHHBIE Tea U
WX B3aUMOJCHUCTBUSA

7

DIIeKTpU3aLUS TEIL.

JIBa poaa 3JIEKTPUYECKHUX
3apsaoB. BzaumoencTBue
3apsKCHHBIX TEI.

3akon Kynona (3aBUCUMOCTb
CHWJIbI B3aUMOJICCTBUS
3apsKEHHBIX Tell

OT BEJIMYUHBI 3aPSI0B U
PACCTOSIHUS MEXy TE€JIaMHM ).
DIIEKTPUYECKOE TOJIE.
Hanpsixénnocts
3JIEKTPUYECKOTO MOJIS.
[IpuHiun cynepno3unuu
BJIEKTPUYECKUX TOJIEN

(Ha Ka4eCTBEHHOM ypPOBHE).
Hocurenu snekrpuyeckux
3aps0B. DJIEMEHTAPHBIN
3JIEKTPUYECKUU 3apsIl.
Ctpoenue aroma.
[IpoBonHMKYN 1

Habnronenue u npoBeicHUE ONBITOB

10 AJIEKTPU3AIUHU TEJI IPU COMPUKOCHOBEHUH U
WHIYKIHACH.

HabGmronenue u 00bsICHEHNE B3aUMOIEUCTBUS
OJHOMMEHHO M PA3HOMMEHHO 3apsKEHHBIX TEJ.
OObsicHEeHUE IPHUHIIKIA IEUCTBHS 3JIEKTPOCKOIA.
OOBbsiCHEHHUE SBIICHUM YJICKTPU3AIINT

IIPU COMPUKOCHOBEHUH TEJT U UHAYKIUEH

C MCIIOJIb30BaHUEM 3HAHUM O HOCUTEIAX
AIIEKTPUYECKUX 3aPsIIOB B BEIIECTRBE.
Pacno3naBanme u 0ObsICHEHUE SBJICHUHN
AJIEKTPU3AIMU B TTOBCEHEBHOM KU3HHU.
HaOmronenne n o0bsICHEHHE OITBITOB,
WJUTFOCTPUPYIOITUX 3aKOH COXPaHEHUSI
AJIEKTPUUYECKOTO 3apsija.

Habmronerne onpITOB 110 MOJACTUPOBAHUIO
CUJIOBBIX JINHUM 3JIEKTPUYECKOTO TOJIS.
HccnenoBanue nercTBUS JNEKTPUIECKOTO OIS
Ha MMPOBOAHUKH U TUDJICKTPUKH
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TUBJIEKTPUKU. 3aKOH

COXPaHCHHUA SJICKTPUICCKOTO

3apsiia

2.2

IlocTosTHHEBII
AIEKTPUUECKUHN TOK

20

DIIEKTPUYECKUI TOK.

VY clloBuS CyILIECTBOBAHUSA
3JIEKTPUYECKOTO TOKA.
HcTouyHMKHM TTOCTOSTHHOTO
Toka. JlencTBus
AJIEKTPUUYECKOTO TOKA
(TerioBOE, XUMHUYECKOE,
MAarHuTHOE).
DIIEKTPUYECKHUI TOK

B KUJIKOCTSIX U razax.
DJIeKTpUYECKas 1EeTIb.
Cuna Toka. DIEeKTPpUYECKOe
HaIpsDKEHUE.
ConpoTtusnenue
IIPOBOJIHUKA. Y IEIbHOE
CONPOTHBJICHUE BEILIECTBA.
3akoH Oma 1151 ydacTka
nemnu. IlocnenoBarensHOE U
napajuiesIbHOE€ COCIMHEHHE
POBOTHUKOB.

Pab6ora u MmomHOCTH
AIEKTPUUYECKOTO TOKA.
3akoH J[xxoyna—JIenna.
DIIEKTPUUECKUE 1IENU U

Habumoienue pa3nuyHbIX BUIOB 1€HCTBUS
ANEKTPUUECKOTO TOKA U OOHAPYKEHUE ITHX
BUJIOB JICUCTBUS B IOBCEJHEBHOM KU3HU.
Habnronenue BO3HUKHOBEHUS Ta30BOr0 pa3psiia
1 DJIEKTPUYECKOIO TOKA B KUIKOCTH

COopka 1 UCIIBITAHUE BIEKTPUUECKOM LenH
IIOCTOSIHHOT'O TOKA.

N3mepeHne cuitbl TOKa aMIIEPMETPOM.
N3mepeHne 2eKTpUIeCKOTO HANPSKEHUS
BOJIBTMETPOM.

[IpoBenenue u 0ObACHEHUE OIBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD
AIEKTPUYECKOTO CONPOTUBIIEHUS ITIPOBOAHUKA
OT €T0 JUIMHBI, ILIOIIAIN MOTIEPEYHOTIO CEUYCHHS
U MaTepuaa.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA,
IIPOTEKAIOLIETO YEPE3 PE3UCTOP,

OT CONIPOTHUBIICHHS PE3UCTOPA U HAIIPSKEHUS
Ha PE3UCTOpE.

[IpoBepka npaBuiia CIIOKEHUS HAPSYKEHU I
IIPU TIOCJIEOBATENILHOM COEIMHEHUN IBYX
PE3UCTOPOB.

[IpoBepka npaBuia At CUIIBI TOKA

IIPU NapaJIeIbHOM COEIMHEHUH PE3UCTOPOB.
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noTpeduTenn
ANEKTPUYECKOU SHEPTUH
B ObITy. KopoTkoe
3aMbIKaHUE

AHanu3 cuTyauui nociie0BaTeNbHOrO U
HNapaJyIeIbHOTO COEAMHEHUS IPOBOJHUKOB

B IOMAIIHUX AJIEKTPUYECKUX CETSIX.

Pemenue 3amau ¢ ucnonp3oBanueM 3akoHa Oma
U popMyJT pacy€Ta IIEKTPUUECKOTO
CONPOTHUBIIEHUS NIPU MOCIEA0BATEILHOM U
napauieIbHOM COEIMHEHUU TPOBOJHUKOB.
Ompenenenre paboOThI IEKTPUUECKOTO TOKA,
IPOTEKAOLIETO YEPE3 PE3UCTOP.

OmnpeneneHre MOIHOCTHU AJIEKTPUYECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA YEPE3
JAMIIOYKY OT HampshkeHus Ha Heill. OnpeaeneHue
KII/ narpeBarens.

Uccnenosanue npeoOpa3oBaHus SHEPTUU

IpU MOABbEME TPy3a AIEKTPOJBUTATEIIEM.
OObsicHEHUE YCTPOICTBA M MPUHIIMAIIA JIEHCTBUS
JIOMAIITHUX AJIEKTPOHATPEBATEIIbHBIX MPHUOOPOB.
OO0BsiCHEHUE TPUYUH KOPOTKOTO 3aMbIKaHUS U
MPUHIIUTA IEUCTBUS IJIABKUX MPEAOXPaHUTEIICH.
Peienue 3a1au ¢ MCOJIB30BaHUEM 3aKOHA
Jxoyms—Jlenna

2.3

MarHuTHbIE SIBJICHUS

ITocTOosiHHBIE MAarHUTHI.
B3aumoneiicteue
IMOCTOSIHHBIX MarHUTOB.
MarsauTtHoe 1moJie.
MarauTHOe noJje 3eMiIn

HccnenoBanue MaruuTHOTO B3aMMOJICHCTBUS
IMOCTOSIHHBIX MarHUTOB.

N3yyeHne MarHuTHOTO MOJIA MOCTOSTHHBIX
MarHyuTOB IPU UX 00bETMHEHUHU U pa3JICIICHUH.
HccaenoBanne MarHUTHOTO B3aMMOJICHCTBUS
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Y €r0 3HAYEHUE JJIS )KU3HU
Ha 3emie. OnbIT Dpcrena.
MarsuTHoe nosie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHuTOB

B TEXHUKE. JlercTBre
MarHUTHOTO MOJIS

Ha NPOBOJHUK C TOKOM.
DJIEKTPOBUTATENb
MMOCTOSIHHOTO TOKA.
Hcnonp3oBanue
3JIEKTPOIBUTATEIICH

B TEXHUUYECKUX YCTPOHCTBAaX
Y Ha TPAHCIIOPTE

MOCTOSTHHBIX MarHUTOB.

N3yyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHuTOB MPU UX O0BEIUHEHUH U Pa3/IeTICHUU.
[IpoBeneHne ONBITOB MO BU3yaJIA3aLMU TTOJIS
MIOCTOSTHHBIX MarHuTOB.

N3ydenue sBIICHNs] HAMarHW4MBaHUs BEIIECTBA.
HccnenoBanue nercTBUS SJIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPETIKY.

[IpoBeneHue onbITOB, AEMOHCTPUPYIOLIUX
3aBHCUMOCTH CHJIbI B3aUMOJICCTBUS KaTyIIKU
C TOKOM M MAarHuTa OT CUJIbI U HAMPABIICHHS TOKA
B KaTyIIIKE.

AHaJIN3 CUTyalluid MPAKTUYECKOTO MPUMEHEHUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
YCTPONCTBAX, MPOMBIIIJICHHOCTH, MEIUIIUHE).
N3yueHnne neicTBUS MarHuTHOTO OIS

Ha IPOBOJIHUK C TOKOM.

N3yyeHne nelcTBUs SIIEKTPOABUATATEIS.
Nsmepenne KIIJ[ anexTpoaBurarenbHON
YCTaHOBKH.

Pacnio3HaBanue U aHaIU3 pa3IUYHBIX
IIPUMEHEHUM DJIEKTPOABUTATENIEN

(TpaHCcHOpT, OBITOBBIC YCTPOMCTBA U JIP.)

2.4

DJIEKTPOMArHUTHAs
WHITYKITUS

OmneiTel @apanes. SBieHue
3JIEKTPOMArHUTHOM
uHaykuuu. [Ipasuio Jlenna.
DIIEKTpPOreHepaTop.

OMBITEI IO HCCICOOBAHUIO SABJICHUA
BHGKTPOMaFHHTHOﬁ WHAYKIOHUU: UCCIICAOBAHUC
U3MEHCHUM 3HAYCHUS U HaIpaBJICHWA
WHAYKOUOHHOT'O TOKa
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CniocoObl oJTy4eHust
AIEKTPUYECKON IHEPTHH.
DIIEKTPOCTaHIIUU

Ha BO300HOBIISIEMbIX
UCTOYHUKAX SHEPTUU

Hroro no pazneny 37
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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9 KJIACC
No HaunmenoBanue Kommuecto | Ilporpammuoe conepxkanue | OCHOBHBIE BUJIBI ACATEILHOCTH 00YUYAIOIIUXCS
/1 pAa3IEIIOB U TEM JacoB
y4eOHOTro mpeaMeTa
Pa3nen 1. Mexannueckue siBJeHUA
1.1 | Mexanu4deckoe 10 MexaHn4YecKoe JBKECHHUE. AHanu3 1 00CYXKJIeHHE Pa3IMIHBIX TPUMEPOB

NIBUOKEHHUE U CIOCOOBI
€ro OIMCaHus

MarepuanbHas TOUKa.
Cucrema otcuéra.
OTHOCUTENBHOCTh
MEXaHUYECKOTO JIBUKECHHUS.
PaBHOMepHOE
MPSIMOJIMHEWUHOE IBHKEHUE.
HepaBuomepHnoe
NPSMOJIMHENHOE JBUKECHHUE.
Cpennsiss 1 MTHOBEHHAs
CKOpPOCTB TeJa MpHu
HEPaBHOMEPHOM JIBMYKCHUU.
Yckopenue.
PaBHOyCKOpEHHOE
MIPSMOJIMHENHOE JBUKECHUE.
CBoOomHOE TIaJIcHUE.
Omnpritel [Nanumes.
PaBHOMEpHOE NBHXKEHKE

110 OKPY>KHOCTH.

[Iepuon u wacrora
oOpaitenus. JIuneitHas u
YTJIOBAsI CKOPOCTH.

MEXaHUYECKOTO JABMKECHHUS.

OO0cy:x1eHre TpaHul] IPUMEHUMOCTH MOJIEIH
«MaTepragbHas TOUKay.

Onucanne MEXaHU4ECKOTO ABUKCHUS
pa3IuYHBIMU crioco0amu (ypaBHEHUE, TaOIULA,
rpaduk).

AHaN3 KU3HEHHBIX CUTYAIMH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUKEHUS.

HabGnrogenne MexaHnuecKoro IBHKEHUS Tela
OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.
CpaBHeHUeE IMyTel U TPACKTOPUN IBUKEHUS
OJIHOTO Y TOTO K€ TeJa OTHOCUTENIBHO Pa3HbIX
TE€JI OTCUETA.

AHanu3 Tekcta ["anunest 00 OTHOCUTENBHOCTH
JIBUKEHUS;, BHIIIOJTHEHHE 3aJaHUI MO TEKCTY
(CMBICJIOBOE UTEHHE).

Omnpenenenue cpeHEe CKOPOCTU CKOJIbKEHUS
Opycka Win ABUKEHUS IIapHUKa MO0 HAKJIIOHHON
IIJIOCKOCTH.

AHanmu3 u 00CyXeHrEe CIIOCOO0B
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LlenTpocTpeMuTeabHOE
YCKOpEHHUE

MPUOIMKEHHOTO OIPECIICHUS] MTHOBEHHOM
CKOPOCTH.

OrnpeneneHne CKOpOCTH PaBHOMEPHOTO
JBIDKEHUS (IIapyKa B )KHIKOCTH, MOJCIIH
AIIEKTPUYECKOTO0 aBTOMOOMIIS | T. 11.).
OrnpeneneHue MyTH, TPOUICHHOTO 32 TAHHBIN
MIPOMEKYTOK BPEMEHH, M CKOPOCTH Tea

1o rpauKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO
JIBIOKCHUS OT BPEMECHH.

OOcy)aeHne BO3MOXHBIX TTPHHIIUTIOB
JEUCTBUS IPUOOPOB, U3MEPSIOITUX CKOPOCTh
(ciuIOMETpPOB).

Brruncnenue myTtu U CKOpOCTH MpH
PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBHUKEHUH
Tena.

OrnpeneneHne MPONACHHOTO IMyTH U YCKOPEHUS
JBYDKCHUS TeJia 10 TpaduKy 3aBUCHUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIUHEHHOTO
JBIDKEHUS TeJla OT BPEMEHU.

IIposepxka eunomeswi: eciu

npuU pasHOYCKOPEHHOM OBUICEHUU

Oe3 HauaIbHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 HeUEmHbIX Huces, mo
COOmMeemcmayouue NPOMeNCYmKu epemeHu
OOUHAKOBWI.
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OrnpeneneHue yCKOpeHuUs Tela

MIPU PaBHOYCKOPEHHOM JIBFKCHHUH

10 HAKJIOHHOM TTIOCKOCTH.

N3mepenne nmeproaa u 4acTOThl OOpaIieHus
TeJa M0 OKPY>KHOCTH.

OmnpeneneHre CKOPOCTU PAaBHOMEPHOTO
JIBI>KCHUS T€Ja IO OKPYKHOCTH.

Pemenune 3ama4 Ha onpeneneHue
KMHEMaTHYECKUX XapaKTePUCTUK
MEXaHUIECKOTO ABMKCHUS PA3TMIHBIX BHIOB.
PacnioznaBanue u npuOImkEHHOE ONTUCAHUE
Pa3TUYHBIX BUJOB MEXAHUUECKOTO JIBHXKECHUS
B MIPUPOJE U TEXHUKE (Ha MPUMEpPax CBOOOIHO
MaJarouX TeJ, IBMKCHUS )KUBOTHBIX,
HEOECHBIX TeJ, TPAHCHOPTHBIX CPEACTB U JIp.)

1.2

B3aumoneiictBue Ten

20

IIepBb1it 3akoH HproToHa.
Bropoit 3akon HeroToHa.
Tperunt 3akoH HproroHna.
[IprHIMD cymneprno3uuu
CHIL.

Cuia ynpyroctu. 3aKoH
I'yka. Cuna tpenus: cuna
TPEHUS CKOJIBKEHHMS, CHIIa
TPEHUS TIOKOSI, IPYTHe BUJIbI
TPEHMUS.

Cuia TSKECTH U 3aKOH
BCEMHUPHOTO TATOTEHUS.

Habmoienue u 00CyX1eHHE OIBITOB

C IBIDKEHUEM TeJia MPYU YMEHBIICHUH BIIMSHUS
JIPYTHX TEJI, IPEMATCTBYIOIIMX ABHKCHHUIO.
AHanu3 TekcTa [anumes ¢ onucaHuem
MBICJIEHHOTO SKCIIEPUMCHTA,
00OCHOBBIBAIOIICTO 3aKOH HHEPIIHH;
BBITIOJTHCHHE 3aJIaHUH TI0 TEKCTY (CMBICTIOBOE
YTEHHE).

OO0cyx1eHrne BO3MOKHOCTH BBITIOJTHCHHSI
3aKOHA MHEPIIMU B PA3IMUHBIX CHCTEMaXx
OTCU€Ta.

Hab6nronenue u o0Cyx1eHre MEXaHUIECKUX
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Y ckopenne cBOOOTHOTO
najieHus. J[BmxeHue rniaHer
Bokpyr Connua. [leppas
KOCMHUYECKast CKOPOCTb.
HesecomocTs u neperpysku.
PaBHOBeCHE MaTtepuanbHOU
TOYKU. AOCOTIOTHO TBEPIOE
Teso. PaBHoBecHe TBEPAOTO
TeJa C 3aKPEMIEHHON OChIO
BpaiieHuss. MOMEHT CHIIBL.
LlenTtp TsK€ECTH

ABJICHUH, IPOUCXOJAIINX B CHCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

U YCKOPEHHOM JBUXEHUU OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

JleficTBHs ¢ BEKTOpPaMH CHJI: BBIIIOJIHEHUE
3aJIaHUM M0 CII0KEHUIO U BBIYUTAHHIO
BEKTOPOB.

Habmroienue u/uinm npoBeieHUE ONbITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTb YCKOPEHUS
TeJa OT MPUWIOKEHHOW K HEMY CHJIBI U MacChl
Tena.

AHanu3 1 00bSICHEHUE SIBJICHUIN

C MCIOJIb30BaHUEM BTOPOTro 3aKkoHa HbroToHAa.
Pemenue 3a1a4y ¢ HCIOJIB30BAHUEM BTOPOTO
3akoHa Hpl0TOHA M MpaBuiia CIOKEHUS CUJL.
Omnpenenenne KECTKOCTH TPYKUHBI.

AHanu3 cutyanui, B KOTOPbIX HAOIIOJAI0TCS
ynpyrue aegopMaiiuu, u ux o0bsiCHEHUE

C MCIOJIb30BaHUEM 3aKkoHa ['yka.

Pemenue 3a1a4 ¢ HCMOJIB30BAHUEM 3aKOHA
I'yka.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS

CKOJIbKCHHUA OT CHJIbI HOPMAJIBHOI'O JaBJICHUA.

OO6cyxaeHue pe3yIbTaToB UCCICIOBAHMS.
Omnpenenenue koddduirieHTa TpeHus
CKOJIbKEHHUS.

W3mepeHne cuitbl TpeHUs MOKOS.
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Pemenue 3a1a4 ¢ ucnosib3o0BanueM GopMyJibl
JUTSL CUITBI TPEHUSI CKOJIBYKEHUS.

AHanu3 ABMKEHUS TEJl TOJIBKO MOJ AEHCTBUEM
CHJIBI TSDKECTH — CBOOOHOTO TIa/ICHUS.
OOBbsAcHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJHOTO MaJCHUs OT MacChl Tela.

OneHka BETMYMHBI CUIIBI TSTOTEHUS,
JEUCTBYIOIIEN MEXKTY ABYMsI TEJIaMU

(m7st pa3HbBIX Macc).

AHanu3 IBUKEHHUS HEOECHBIX TEJ

IIOJT IEMCTBUEM CHJIBI TATOTEHUS

(c UCTOJIb30BaHKEM JOTOJIHUTEIbHBIX
MCTOYHHUKOB UH(OPMALIHH).

Pemenue 3a1a4 ¢ HCMOIB30BAHUEM 3aKOHA
BCEMHUPHOT'O TATOTEHUS U (POPMYJIIbI

JUTS pacy€ra CUJIbI TSKECTH.

AHanu3 OpUrHHAIILHOTO TEKCTA,
OMKCHIBAIOIIETO MPOSBIICHUS 3aKOHA
BCEMHMPHOTO TATOTEHNUS; BBIIIOJTHEHUE 3aJaHUI
M0 TEKCTY (CMBICIIOBOE UTEHHE).

Habmronenue u o0CykaeHue OnbITOB

10 U3MEHEHHUIO BEca Tella PU YCKOPEHHOM
JBUKEHUU.

AHanu3 ycjaoBUil BO3HUKHOBEHHSI HEBECOMOCTH
U TIEpErpy3KHu.

Pemenue 3a1ay Ha onpeziesieHne Beca Tefa

B PA3JIMYHBIX YCIOBUSX.
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AHanu3 cuJl, ACUCTBYIOIIMX HA TEJIO,
MOKOSIIIEECs Ha OTIOpe.
OrnpeneneHue HEeHTpa TXKECTH Pa3IMYHbIX TE

1.3.

3aKOHBI COXpPaHCHHA

10

Nmnynsce tena. U3mMenenue
nMIyJibca. IMmyibe CUIbL.
3aKOH COXpaHEHUS
nMmnynbca. PeaktuBHoe
JBHYKEHUE.

Mexanunueckas paboTa u
MoOIIHOCTb. PaboTa cui
TSKECTH, YIIPYTOCTH,
TpeHus. CBsI3b JHEPTUU U
paboTsl. [loTeHunanbHast
SHEPrHUs Teja, MOJHATOTO
HaJl TOBEPXHOCTHIO 3EMJIU.
[TorenunanbHas 3HEPTUs
CKATOM NPYKUHBI.
Kunernueckas sneprus.
Teopema 0 KHHETHUYECKOMN
SHEPruu. 3aKOH COXPaHECHUS
MEXaHUYECKON IHEPTUHU

Habmnronenue u o0CykeHUE OMBITOB,
JIEMOHCTPHUPYIOIIMX Tepeady UMITyJIbca
MIPY B3aUMOJICHCTBUU TEJ, 3aKOH COXPaHEHUS
UMITYJIbCa IpU a0COIIOTHO YIIPYTOM U
HEYNPYTroM B3aUMOJICHCTBUU TEII.

AHanu3 cuTyauil B OKpy’KaroleH >KU3HH!

C MCTIOIH30BAaHUEM 3aKOHA COXPaHCHHSI
UMITYyJIbCA.

Pacrio3naBanue sIBICHUS PEAKTUBHOTO
JBUKEHUSI B IPUPOJIE U TEXHUKE.
[IpumeHneHne 3aKoHa COXPAHEHUS UMITYJIbCa
JUIsL pacuéra pe3yIbTaToB B3aUMOJCHCTBUS Tel
(Ha mpuMepax HEyNpyTroro B3auMOACHCTBHUSA,
YOPYTOro IEHTPaIbHOIO B3aUMOACHCTBUS IBYX
OJIMHAKOBBIX TeJl, OJJTHO U3 KOTOPBIX
HETIOJIBHKHO).

Pemenue 3aa4 ¢ MCMOIB30BAHUEM 3aKOHA
COXPaHEHUS UMITYJIbCA.

Omnpenenenue padOThI CHIIBI YIIPYTOCTH

pu NoabEME Tpy3a C UCTIOIB30BAHUEM
HETIOJIBWYKHOTO W TOABMYKHOTO OJIOKOB.
N3mepenne MOIHOCTH.

H3mepenne moTeHINATbHON SHEPTUHN YIIPYTO
ne(OpMUPOBAHHON MPYKUHBI.

53



denepanbHas pabodas nmporpamma | dusuka. 7—9 kiaccel (0a30BbIH YPOBEHD)

N3MepeHne KHHETUYECKOW YHEPTUH Tella

10 JUIMHE TOPMO3HOTO MYTH.
DKCNEPUMEHTAILHOE CPABHCHUE U3MECHEHUS
MOTEHINAJIBHON Y KHUHETUYECKON SHEPTUM Tella
[IpY IBUKEHHUH 10 HAKJIOHHOM TIJIOCKOCTH.
DKcnepuMeHTalbHas TPOBEpKa 3aKOHA
COXpPAaHEHHS] MEXaHUYECKON IHEPTUHr

IIpU CBOOOHOM TaJCHUHU.

[IpumeHeHune 3aKkOoHa COXpAHEHUSA
MEXaHUYECKON SHEPTUU [T pacuéra

MOTCHIIMAIBHON U KWHETUYECKOW SHEPTUi Tena.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3aKOHA
COXpaHCHUA MEXaHNYEeCKOM 9HCPIrun

Hror

0 IO pa3aerny

40

Pasznea 2. Mexannueckue Ko

Je0aHUA U BOJIHBI

2.1

Mexaauueckue
KOJIeOaHus

7

KonebarenbHoe aBuxKeHHE.
OCHOBHBIE XapaKTEPUCTUKH
KOJIeOaHUM: TIEPUO]T,
94acToTa, aMILIUTY/1a.
MaremaTuyeckui u
PY)KUHHBIN MasTHUKH.
[Ipesparienue sHepruu
pu KoJiebaTeIbHOM
TIBYKEHUH.

3aryxaromue KoiaeOaHus.
BoiHyx1eHHbIE KOJIEOaHUS.
Pesonanc

HaoOmonenne konedanuii mog A€MCTBUEM CHUII
TSHKECTH U YIIPYTOCTH U OOHAPYKEHUE
MOJ00HBIX KOJIEOaHUI B OKPYKAIOIIIEM MUDE.
Amnanm3 Kojie0aHu rpy3a Ha HUTH H

Ha nipyxuHe. OnpeneneHue 4acTOThI
KOJICOaHMI MAaTEeMaTHYECKOTO U TPYKUHHOTO
MAasITHUKOB.

HaGmronenne u 00bsICHEHNE SIBICHUS
pe30oHaHca.

HccnenoBanre 3aBUCUMOCTH TIEPHOIA
KOJICOaHMI IMOBEIIEHHOTO K HUTH Tpy3a

OT JJIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH MEPUOJIa KOJIEOAHMIA

I'py3a, IOABCIICHHOI'O K JICHTC, OT MAaCChI I'py3a.

HaOmronenue u o0cykaeHHEe ONBITOB,
JTEMOHCTPUPYIONTUX 3aBUCUMOCTh TIEPHOIa
KoJIe0aHUH MPYKUHHOTO MAasITHUKA OT MacChl
rpy3a U KECTKOCTU TPYKUHBI.

[IpuMeHeHrne MaTeMaTuuecKoro v MpyKUHHOTO
MasTHUKOB B KQUECTBE MOJICIICH JIJIsT ONTMCAHUS
KOJICOaHMI B OKPYXAIOIEM MHUPE.

Pemenue 3ana4, CBA3aHHBIX C BHIYMCICHUEM
WJIU OIIEHKOM 4acTOTHI (Mepro/ia) KojieOaHuit
H3zmepenue yckoperus c60600H020 nadeHus

2.2

Mexannueckue
BOJIHBI. 3BYK

MexaHW4€eCKHE BOJIHBI.
CBoiicTBa MEXAaHUYECKHUX
BOJH. [IpotonbHbIE N
nonepevyHsble BOJIHbL. J[JinHa
BOJIHBI U CKOPOCTH €€
pacrpocTpaHEHUs.
MexaHnuyecKre BOJHBI

B TBEPAOM TeEIIe,
CEUCMUYECKHE BOJIHBI.
3ByK. ' pOMKOCTB 3BYyKa U
BbICOTA TOHA. OTpakeHue
3Byka. UHn(pa3Byk u
yJIBTPa3BYK

OOHapy>keHue 1 aHaIu3 BOJHOBBIX SIBJICHUN
B OKPYXaroIleM MUpe.

Habmoienue pacnpocTpaHeHus TpoA0IbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJAEIIN) U
oOHapy»KeHHE aHaJIOTMYHBIX BUIOB BOJIH

B MIPUPO/IE (3BYK, BOJIHBI HA BOJE).
Boruncnenue JiMHbBI BOJHBI U CKOPOCTH
pacnpocTpaHeHUs 3BYKOBBIX BOJIH.
DKCIepUMEHTAIEHOE ONPEIETICHUE TPaHUI]
YaCTOTHI CIBIIIIMMBIX 3BYKOBBIX KOJICOAHHIA.
HabmtoieHue 3aBUCUMOCTH BBICOTHI 3BYKa

OT 4acTOTHI (B TOM YHCIIE, C UCMOJIb30BAHUEM
MY3bIKQIBHBIX HHCTPYMEHTOB).

HaGmronenne u 00bsICHEHNE SIBICHUS
aKyCTHUYECKOTO pE30HaHCa.
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AHaM3 OPUTHHAIILHOTO TEKCTA, TOCBAIEHHOTO
MCIIOJB30BaHUIO 3ByKa (WJIH YIbTPa3BYKa)

B TEXHHUKE (IXOJIOKAIUSA, YIBTPA3BYK

B MEWIIMHE U JIp.); BBHITIOJHEHUE 3aJaHUN

10 TEKCTY (CMBICIIOBOE YTCHHE)

Hroro no paznemny

15

Paznen 3. DiieKTpOMarHuTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHbBI

3.1 | DekTpoMarHuTHOE 6 DNIEeKTPOMarHuTHOE TOJIE. [TocTpoenue paccyxeHuit, 000CHOBBIBAIOIINX
noJie u DNEeKTPOMArHUTHBIC BOTHBL. | B3aUMOCBSI3b AJIEKTPUYECKOTO U MAarHUTHOTO
AIEKTPOMATrHUTHBIE CoricTBa TIOJIEH.

BOJTHBI 3JICKTPOMArHUTHBIX BOJIH. DKCIepUMEHTAIBHOE U3YUYEHHE CBOMCTB
[ITxaa 3JIEKTPOMAarHUTHBIX | 3JIGKTPOMArHUTHBIX BOJIH (B TOM YHUCIIC
BOJIH. lcrionbp3oBaHne C TIOMOIIIBI0 MOOMJIEHOTO TellepoHa).
AIIEKTPOMATrHUTHBIX BOJH AHanM3 peHTreHOBCKUX CHUMKOB
U1l COTOBOM CBSI3H. YeJI0BEYECKOT0 OpTaHu3Ma.
DJNEeKTpOMAarHuTHas PUPOJA | AHAIIN3 TEKCTOB, OMUCHIBAIOLIUX MPOSIBICHUS
cBera. CKOpOCTh CBETA. AIIEKTPOMArHUTHOTO U3ITyYEHHUs B IPUPOJIE:
BonHOBBIC CBOMCTBA CBETA | JKUBBIC OPraHU3MBbI, U3ITy9YCHUsT HEOCCHBIX TeI
(cMBICTIOBOE UTEHUE).
Pacrnio3znaBanue 1 ananu3 pa3jinyHbIX
MPUMEHEHUH DJIEKTPOMAarHUTHBIX BOJTH
B TEXHUKE.
N3ydenne BOIHOBBIX CBOWCTB CBETA.
Pemenue 3aau ¢ ucnoiab30BaHUEM (GOPMYIT
JUTSI CKOPOCTH DJICKTPOMArHUTHBIX BOJTH, IJTUHBI
BOJTHBI U YaCTOTHI CBETA
Hroro no pazneny 6
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Pa3nen 4. CBeToBbBIC ABJICHUSA

4.1

3aKOHEBI
pacrpocTpaHeHuUsI
CBETa

JlyueBast MOJiesIb CBETA.
Wcrounuku cera.
[IpssmonHeHOE
pacrnpocTpaHEHHE CBETA.
3atMenus ComnHua u JIyHBL.
Otpaxenue cBeta. [Tnockoe
3epKajo. 3aKOH OTPAXKEHUS
CBETA.

[Ipenomiienue cBera. 3aKOH
npenomiieHus ceera. [lomHoe
BHYTPEHHEE OTPaKEHUE
ceeta. Mcnonb3oBaHue
MOJIHOTO BHYTPEHHETO
OTPAKEHUS B ONITUYECKUX
CBETOBOJIaX

Hab6nronenue onbIToB, IEMOHCTPUPYIOIIUX
ABJICHUE MTPSIMOJIMHEUHOTO paCIPOCTPAHECHHUS
cBeTa (BO3ZHUKHOBEHUE TEHU U MOJTYTEHHU),

Y UX UHTEPIIPETALS C UCIIOJIb30BaHUEM
MOHATHS CBETOBOIO JIyyYa.

OOBbscHEHUE U MOJEIMPOBAHNE COTHEUHOTO U
JYHHOT'O 3aTMEHUM.

HccenenoBanye 3aBUCHMOCTH yIila OTPaXKEHUS
CBETOBOTO JIy4a OT yTIjla NaJeHUs.

N3yuyeHue cBOMCTB N300paKeHHSI B TUIOCKOM
3epKaje.

HaGmronenne u o0bsiICHEHHE ONBITOB

0 MOJIYYEHUIO U300paKeHUI B BOTHYTOM U
BBINTYKJIOM 3epkaiax. Habmrogenue u
0OBSCHEHHE ONBITOB IO MPETOMIICHHUIO CBETA
Ha I'PaHULIEC Pa3JIUYHbIX CPEll, B TOM UHUCJIE
OMBITOB C MOJHBIM BHYTPEHHUM OTPAKEHHUEM.
HccnenoBanne 3aBUCUMOCTH yriia
IPEJIOMJIEHUS OT yTIJla NaJEeHUsI CBETOBOTO JIy4ya
Ha TPaHULIE «BO3yX—CTEKIION.
Pacrnio3HaBanue sIBIECHHUN OTPAXXEHUS U
IIPEJIOMJIEHUS CBETA B ITOBCEIHEBHOM KU3HU.
AHanu3 1 00bSICHEHUE SIBJICHUS] ONITUYECKOTrO
MHUpaxa.

Pemenue 3a1a4 ¢ HCNOAB30BAHUEM 3aKOHOB
OTPAYKEHUS U MIPEJOMIICHHS CBETA
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4.2 | JIMH3bI U ONITHYECKHE 6 JIunza. Xox myuedt B muu3e. | [lomydenne n3o0paxeHuit ¢ MOMOIIBIO
puOOPHI OnTuyeckas cucTeMa coOuparolle u paccenBaroniei JUH3.
¢doroanmapara, Mukpockorna | Onpenenenue (pOKyCHOrO pacCTOSTHUS U
u Teneckomna. ['na3 kak ONITHYECKOU CHJIBI COOMPAFOIIICH JTUH3HI.
OnTHYECKasi CUCTEMA. AHanu3 ycTpoucTBa U MPUHIUIIA IEHCTBUS
bnuzopykocTs u HEKOTOPBIX ONTHYECKUX TPUOOPOB:
TATHHO30PKOCTh dboToanmnapara, MUKpOCKOTa, TEJIECKOTA.
N3yuenue Moienu riia3a Kak ONTUYECKON
CUCTEMBI. AHAIIU3 ABJICHUM OJIU30PYKOCTH
U JaJIbHO30PKOCTH, MPUHIINIA JEHCTBUS
OYKOB
4.3 | Paznoxenue 0enoro 3 Pasnoxxenune Oesoro csera HaOnronenue paszinoxxeHus: 6ej10ro cBera
CBETa B CIIEKTP B criekTp. OnbiTel HhIOTOHA. | B CIEKTP.
CrnoskeHHe CIIeKTPaTbHBIX Hab6nronenue u 00bsiCHEHUE OTIBITOB
1BeToB. Jlucnepcust cBeTa IO MOJYYEHHUIO 0EJI0r0 CBETa MPHU CI0KEHUU
CBETa Pa3HbIX 1IBETOB.
[IpoBeneHne u 00BICHEHUE OMBITOB
10 BOCTIPUATHIO IIBETA TPEIMETOB TP MX
HaOJIOICHUH Yepe3 1IBETOBbIE (PUITBTPHI
(LIBETHBIE OYKH)
Wroro no pazneny 15
Pa3znen 5. KBantoBbie sIBJIEHUSA
5.1 | Ucnyckanue u 4 OmneiTel Pezepdopna u OO6cyxaenue 1enu onbiToB Pezepdopaa

IIOTJIOMCHUEC CBCTA
aTOMOM

IIaHCTapHad MOACIb aTOMaA.

Mopaens atoma bopa.
Hcnyckanue u noriouneHue

I10 UCCICAOBAHNIO aTOMOB, BBIIBMXKCHHC
T'AIIOTE3 O BO3MOXHBIX PE3YJIbTAaTax OIIbITOB
B 3aBUCHUMOCTH OT IIPCAIIOJIAracMoro CTpoCHusA

58



denepanbHas pabodas nmporpamma | dusuka. 7—9 kiaccel (0a30BbIH YPOBEHD)

ceera aToMoM. KBaHTHI.
JInHenyaTtsle CIIEKTPBI

aTOMOB, (popMyJIMpOBaHUE BHIBOJIOB

U3 PE3yJIbTaTOB OIBITOB.

OO6cy>kaeHue NpOTUBOPEUNi TITaHETaPHOU
MOJIEJIA aTOMa U OCHOBAaHUM ISl TUIIOTE3bI
bopa o cranmoHapHbIX OpOUTAX AIEKTPOHOB.
Hab6nrofnenue CruionHbiX ¥ JIMHEWYaThIX
CHEKTPOB U3TYyUYEHHUS PA3IUYHBIX BELIECTB.
OObsiCHEHUE JIMHEWYATHIX CIIEKTPOB U3ITyUYCHUS

5.2

CrpoeHne aTOMHOTO
aapa

PanpnoaktuBHOCTH. Anbda-,
0eTa- U raMMa-u3ITy4YeHHUs.
CrpoeHue aTOMHOTO siApa.
Hyxnonnas monens
aTOMHOTIO sizipa. 30Tomsl.
PagnoakTuBHEIE
npespaiieHus. [lepuon
MOJIypacriajia aTOMHBIX SIAEP

OO0cyx1eHrEe BO3MOXKHBIX THIIOTE3 O MOJICIISIX
CTPOCHHUA Spa.

OnpeneneHue cocrasa siiep MO 33 JaHHBIM
MAaCCOBBIM U 3apsI0BbIM YUCJIAM U

T10 MOJIOKEHUIO B TIEPUOJUYECKON CUCTEME
2JIEMCHTOB.

AHanu3 U3MEHEHHUs COCTaBa sijipa 1 €ro
MOJIOKEHHUSI B TIEPUOJIUUECKON CUCTEME

MIPY 0-PaIMOAKTUBHOCTH.

HccnenoBanne TPEKOB O-4aCTHUI] IO TOTOBBIM
dboTorpadusim.

OOGHapyXeHue U U3MEepeHne pagualioHHOIO
(hoHa ¢ TTOMOIIBIO JIO3MMETPA, OLICHKA €T
WHTEHCHUBHOCTH.

Amnann3 OMONOTHYECKUX N3MCHCHUH,
MIPOMCXOAIINX O] IEUCTBUEM
PaIMOaKTUBHBIX U3TyUYCHUI.
Hcnonb30BaHne palMOAKTUBHBIX U3TYyUYCHUN
B MEIUIIHE
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5.3 | SnepHble peakiuu 7 AnepHsie peakiuu. 3akoHbl | PenieHue 3a1au ¢ MCMoab30BaHUEM 3aKOHOB
COXpaHEHUs 3apsI0BOrO U COXPaHEHUSI MAaCCOBBIX U 3aPSAJOBBIX YHCEII
MacCOBOI'O YHCell. DHEPrUs | Ha OMpefesieHUue pe3yabTaToB SACPHBIX
CBSI3M aTOMHBIX szep. CBs3b | peakiuii; aHaIu3 BO3MOKHOCTH HITH
MaccChl ¥ dHepruu. Peakuun | HEBO3MOKHOCTHU S/IEPHOM PEaKIIHH.
CUHTE3a U JEJICHHUS Sep. OneHka SHEPrUM CBSI3U SJIEP C UCIIOJIb30BaHUEM
Ncrounuku sHeprun ConHna | popMysl DWHINITEHHA.
U 3BE31. fAnepHas OO0cyx1eHue NepCreKTUB UCIIOIb30BaAHUS
JHepreTuka. /lercrBus YIIPaBIIsIEMOr'0 TEPMOSIEPHOTO CUHTE3A.
PagNOAaKTUBHBIX U3JIy4eHUN | OOCyKIeHuEe NPEUMYILIECTB U AKOJIOTHYECKUX
Ha >KMBBIE OPTaHU3MBI po0JIeM, CBA3aHHBIX C SAEPHON SHEPreTUKON
Hroro no pazneny 17

IHoBTOpPUTEIBLHO-00001IAKOINIA MOAYJIb

[TIoBTOpEHUE N
0000111eH1E

coJiep KaHus Kypca
¢busuku 3a /-9 Kknaccel

9

CucremMaTuzanus u
0000111eHHE TPEAMETHOTO
COJIEp>KaHus U OIbITa
NEeSATENbHOCTH,
IPUOOPETEHHOTO

P U3yYE€HUHU BCETO Kypca
(U3UKHM OCHOBHOTO OOILIETO
00pa3oBaHUs.

[ToaroroBka K OCHOBHOMY
roCy/1apCTBEHHOMY
AK3aMeHy Mo (pusmke

TUTSI 00yUaromuXxcs,
BBIOPABIIIKX ATOT y4EOHBII
npeaMeT

Brlinonnenue y4eOHbIX 3aaHuil, TPEOYIOMMX
J€EMOHCTPALIMA KOMIIETEHTHOCTEH,
XapaKTEPU3YIOUINX €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTB:

— MPUMEHEHUS MMOTYUYEHHBIX 3HAHUI

JUTSl HAYYHOTO OOBsICHEHUS (PU3UYECKUX
SABJICHUM B OKPY’KAIOILIEN IPUPOJIE,

B IMOBCETHEBHOM KW3HU U BBISABICHUS
(bu3MYECKUX OCHOB Psiia COBPEMEHHBIX
TEXHOJIOTHUH;

— MPUMEHEHUSI OCBOCHHBIX
AKCTIIEPUMEHTAJIbHBIX YMEHUMN

JUTSL CClIeTIOBaHUs (PU3UYECKUX SIBJICHUA,
B TOM YMCJII€ JJI POBEPKHU THIOTE3
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Y BBISIBIICHUSI 3aKOHOMEPHOCTEM.

Pemenune pacu€THbIX 3a/1a4, B TOM YHCIIE
MPEANnoJaraloirx UCIoIb30BaHuE (PU3UUIECKUX
MOJIETIEN U OCHOBAHHBIX Ha COJICPKAHUH
pa3IUYHBIX pa3/iesioB Kypca GU3HKY.
BrlnonHeHue u 3amra rpyninoBbIX WU
WHIUBUYJIbHBIX MIPOEKTOB, CBA3aHHBIX

C cofiepKaHHeM Kypca QpU3uKu

Hroro mo pazaeny 9
OBILIEE KOJIMYECTBO 102
YACOB I10 ITPOT'PAMME
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