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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo (u3KMKe Ha ypOBHE OCHOBHOIO OOIIEro OOpa3oBaHMs COCTaBJICHA Ha OCHOBE
MIOJIOKEHUH U TpeOOBaHUM K pe3yiabTaTaM OCBOEHMs Ha 0a30BOM ypOBHE OCHOBHOW 00pa30BaTesIbHOM
nporpammsl, npenactaBieHHbIX B PI'OC OO0, a Taxxke ¢ yu€rom ¢eaepanbHoi paboueil mporpaMmsl
BocnuTanus u KoHuenmuu npenonaBanus yueOHoro npeamera «Ou3nkay.

[Iporpamma mo (u3MKe Ha ypOBHE OCHOBHOIO OOIIEro OOpa3oBaHMs COCTaBICHA HAa OCHOBE
MIOJIOKEHUH U TpeOOBaHUM K pe3yiabTaTaM OCBOEHHs Ha 6a30BOM YpOBHE OCHOBHOM 00pa3oBaTelbHOM
nporpammsl, npenactasieHHbIX B PI'OC OO0, a Taxke ¢ yuetoMm ¢eaepanbHoi paboueil mporpaMmsl
BOCIUTAHMS U KOHLIEIIIMU IIPENoIaBaHusl yueOHoro npeamera «Du3nukay.

Conepxanue mporpamMmbl 1O (U3MKE HAmpaBieHO Ha (OPMHUPOBAHHUE ECTECTBEHHOHAYYHOMH
IPaMOTHOCTH OOYyYaroIMXCsl M OpraHu3alMio H3ydeHHs (U3MKM Ha JEATeIbHOCTHOW ocHoBe. B
nporpaMMe 1o (U3MKE YUUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO IMpeaMeTa B pealn3alud TpeOOoBaHHN
OI'OC OOO k nmuaHUpyeMbIM JIMYHOCTHBIM M METalpeJMETHBIM pe3ysibTaTaM OOY4YEeHMs, a TaKxkKe
MEXIIPEIMETHBIE CBS3M €CTECTBEHHOHAYUYHBIX YYEOHBIX IMPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHHs.

[Iporpamma mo u3mKe ycTaHABIMBACT pacHpeAeieHre yueOHOTo MaTepraa mo rojam o0y4eHus
(mo kyaccam), mpezlaraeT NpUMEPHYIO MOCIEA0BAaTeNIbHOCTh U3Y4YEHUsl TEM, OCHOBAaHHYIO Ha JIOTHUKE
pa3BUTHA IPEIMETHOTO COAECPIKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEN 00y4aromuxcsl.

IIporpamma no ¢usuke pazpaboTaHa ¢ LEIbIO OKa3aHUs METOAMYECKOW IMOMOIIM YYHUTENI0 B
Co3JIaHUH paboYeil MPOrpamMMEbI 10 Y4eOHOMY MTPEIMETY.

@dusnka SBIAETCS CHUCTEMOOOPA3YIOUIMM JUIl €CTECTBEHHOHAYUYHbIX YYEOHBIX IPEIMETOB,
MMOCKOJIBKY (pU3MYECKHE 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB U SIBICHUHN, U3y4aeMbIX XUMHUEH, OMOJIOTHEH,
acTpoHOMHEH U (u3nueckol reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTHHY MHUDA,
MIPEeIOCTABIIIET Hanbosee CHble 00pa3libl IPUMEHEHUsI HAyYHOI0 METOoJla MO3HaHMs, TO €CTh Crocoda
IIOJIy4EHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opna 13 riaaBHBIX 3a7a4 (PU3HUECKOro oOpa3oBaHUs B CTPYKTYpe 00IIero o0pa3oBaHus COCTOUT B
(bopMHpPOBAHNN €CTECTBEHHOHAYUYHOW I'PaMOTHOCTH U MHTEpeca K HayKe y 00ydarouxcsl.

WN3yyenne ¢u3uku Ha  0a30BOM  ypOBHE MpeArojaraeT  OBJaJ€HUE  CIEAYIOLUMU
KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO I'PaAMOTHOCTB!

® HAy4YHO OOBACHATH SIBIICHUS,

® OIIEHUBATh U IOHUMATh OCOOEHHOCTH Hay4YHOT'O UCCIIEI0OBaHMS;

® UHTEPHPETUPOBATh JaHHbIE W HCIOJB30BaTh HAay4HbIE JI0KA3aTEIbCTBA JUIS TOIYUYEHHS

BBIBOJIOBY.

enmu n3ydenuss GU3NKA HA YPOBHE OCHOBHOTO OOIIEro oOpa30BaHMsI OMPEAESICHbl B KOHIIETITUN
npernojaBaHus yyeOHoro mpeamera «@Pusnka» B 00pa3oBaTeNbHBIX OpraHum3auusax Poccuiickoi
®denepanyy, peaau3yronuX OCHOBHbIE 00111€00pa30BaTEeIbHbBIE POTPAMMBI.

Henu nzyyenus Gu3nuku:

e npuoOpeTeHHe MHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCS K HAYYHOMY HM3YYEHHIO TPUPOIBI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
® pa3BUTHE NIPEACTABICHUI O HAYYHOM METO/I€ O3HAHUS U (popMHUpOBaHHE HCCIIEA0BATETBCKOTO
OTHOIIEHHUS K OKPYXaIOLIUM SIBIICHUSM;

¢ (opMHUpOBaHHE HAYYHOT'O MUPOBO33PEHUS KaK pe3yiibTaTa U3yueHHsI OCHOB CTPOEHUS MaTepHH
1 (yHITaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

e (opMupOBaHME NPEJICTABICHUN O POIM (U3MKU A PA3BUTHUS IPYTUX €CTECTBEHHBIX HayK,
TEXHHUKH 1 TEXHOJIOTHIA;

® pa3BHUTHE NPEACTABICHUI 0 BOBMOXKHBIX cpepax Oymymieit mpodeccuoHanbHON AeATEIbHOCTH,
CBSI3aHHOM C (PM3HUKOM, MOATOTOBKA K TaIbHEHUIIIEMY O0OYUYCHHUIO B ’TOM HAIPaBIICHUH.

JlocTrkeHrne STHX IieNiell mporpamMMbl 1o (PM3MKE HAa YpOBHE OCHOBHOTO OOIIEro 0Opa3zoBaHUS
o0ecreynBaeTcs pelIeHueM CIeIyoIuX 3a1au:



e puoOpeTeHHWEe 3HAHUW O JUCKPETHOM CTPOCHUU BEHIECTBA, O MEXAHMYECKUX, TEILJIOBBIX,
ANEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

e MpUOOPETCHHE YMEHHI OINMUCHIBATh U OOBSACHATh (DU3MYECKHE SIBICHUS C HCIIOIH30BAaHHEM
MOJTyYCHHBIX 3HAHHIA;

® OCBOCHHE METOJIOB PEUICHHS MPOCTEHIINX PACUCTHBIX 33]a4 C MCIIOJIb30BaHUEM (PU3UICCKUX
MOJIeTIeH, TBOPUYECKUX M MPAKTUKOOPHUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHC yMEHUW HAOIIOMATh MPUPOIHBIC SIBICHHUS U BBIMOIHITH ONBITHI, JTA0OPATOPHBIC
paboThI M PKCIICPUMEHTAIBHBIC UCCIICIOBAHMSI C UCTIOIb30BAHUEM U3MEPHTEIBHBIX TIPUOOPOB;

® OCBOCHHE TIPUEMOB paboOThl C uHpopMamed (GHU3MUECKOro COJCpPKAHUS, BKIIOYAsS
MH(OPMALIUIO O COBPEMEHHBIX JOCTIIKCHUSX (U3UKH, aHAIU3 M KPUTUYECKOE OIICHUBAHUE
nHpopManuu;

® 3HaKOMCTBO cO cepamu MPO(HECCHOHAIBLHOW NESITEIBbHOCTH, CBSI3aHHBIMH C (DU3UKOU, U

COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JJOCTHKCHHSIX (PU3HUECKON HAYKH.

O0111ee YynciIo 4acoB, PEKOMEHIOBAaHHBIX JUIsl M3Y4YeHUs (PU3UKHU Ha 6a30BOM ypoBHE, — 238 4acoB:
B 7 kimacce — 68 wacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B Heeno), B 9 kiracce — 102
yaca (3 Jyaca B HEJICIIIO).

[IpennaraeMelii B mporpamme 1mo (U3HKE MEPEUYCHb JTA0OPATOPHBIX PAaOOT U OIBITOB SIBIISICTCS
PEKOMEHIATEIbHBIM, YIUTEb JeJIaeT BLIOOP MPH MTPOBEACHUH J1a00PATOPHBIX PA0OT H OIBITOB C YYETOM
WHIVBUIYAIBHBIX 0COOCHHOCTEH 00YJarOIINXCs, CITCKA SKCIICPUMEHTAIBHBIX 3a/IaHNH, TIPETIaraeMbIX
B PaMKax OCHOBHOTO TOCYJapCTBEHHOTO 9K3aMEHa 110 (pU3UKE.



COJAEPKAHUE OBYYEHUA

7 KIIACC
du3nka u eé poJib B NO3HAHUM OKPYKAIOIIEro MUpa.

®duznka — HayKa o npupoje. SABieHus npupoibl. Pu3nuecKue sIBICHUS: MEXaHUYECKUE, TEILIOBBIE,
3JEKTPUYECKHE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIEC.

Ouznyeckue BenuunHbl. 3mepenue pusnueckux Bennynd. Pusnyeckue npudbopsl. [lorpeniHocts
U3MeEpeHnil Mex1yHapogHas CucTeMa eUHULL.

Kak ¢u3uka u apyrue ecTtecTBEHHbIE HAyKH W3y4daloT mpupony. EcTecTBeHHOHay4YHBIH METO[
[IO3HAHUS: HaONIOICHNE, NOCTAaHOBKAa HAyYHOTO BOIPOCA, BBIIBMIKEHUE TUIIOTE3, IKCIEPUMEHT I10
MIPOBEpKE rUIoTe3, 00bsICHeHNEe Habo1aeMoro siBieHus. Onucanue pU3nUecKux sBJICHUN C TOMOIIbIO
MoOZeIIen

Hemoncmpayuu.

1. Mexannueckue, TEIIOBbIE, IEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJIICHHS.

2. dusmnueckue nOpuOOpPHI M TMpoLEAypa MNPSIMBIX H3MEPEHUN aHaJIOrOBBIM U IU(PPOBHIM

prOOpPOM.

Jlabopamopuuvie pabomot u onvimel.

Onpenenenre UeHb JeNIEHUs MIKaJIbl U3MEPUTEIBHOIO ITpHoopa.
H3mepenne paccTosTHUM.
W3mepenne o0bEMa KUAKOCTH U TBEPAOTO TETIA.
Ornpezenenue pa3MepoB MajbIX TeJ.
N3mepenne Temneparypsl Mpy MOMOIIN KUIKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYPHI.
[IpoBenenue nccieq0BaHus M0 NPOBEPKE TMIOTE3BI: JATbHOCTh MOJETA MIAPUKA, MYIIEHHOTO
TOPU30HTAIILHO, TEM O0JIbllIe, YeM OOoJIblIe BBICOTA ITYCKa.
IlepBOoHaYa/IbHBIE CBEICHUS 0 CTPOEHMHU BellecTBA.

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbl, UX pa3Mepbl. OMBITHI, J0Ka3bIBAIOIINE AUCKPETHOE
CTPOEHHE BEILIECTBA.

JIBxenue yactuil BeniectBa. CBsi3b CKOPOCTH JBHKEHUS YACTHUIl ¢ TeMIeparypoid. bpoyHoBckoe
nsuxkenue, Auddys3us. BzanmoneiicTBre 4acTuIl BellecTBa: NPUTSHKEHUE U OTTATKUBAHUE.

ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOSHUE Ta30B, KHIAKOCTEH M TBEPIBIX (KPUCTATTMYECKUX )
Ten. B3auMoCBA3b MEXIy CBOMCTBAMM BEUIECTB B PAa3HbIX arperarHbiX COCTOSIHUSIX M HUX
aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUN BOJIBI.

Hemoncmpayuu.

1. HaGmronenune OpOyHOBCKOTO JIBHKCHHS.

2. Hab6mronenue nuddysuu.

3. HabOmronenwe sBIICGHWH, OOBSICHSIONMIMXCS TPUTSHKCHHEM WM OTTAJIKHMBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopuvie pabomol u onsimol.

1. OueHnka quameTpa aToMa METOJIOM PSAOB (C UCTIONB30BaHUEM (poTorpaduii).

2. OnsITHI IO HAOTIOJACHUIO TETJIOBOTO PACITUPEHUS Ta30B.

3. OmbIThI 10 OOHAPYKEHUIO JEHCTBHS CUIT MOJIEKYIISIPHOTO MPUTSIKEHUS.

JABuKeHHMe U B3auUMo/IeiicTBHE TeJl.

Mexannueckoe nBukeHHE. PaBHOMepHOe M HepaBHOMepHoe nBwkeHue. Ckopoctb. CpenHss
CKOPOCTb IIPY HEPAaBHOMEPHOM JIBUKEHHUH. Pacuer nmyTu U BpeMEeHH JIBH>KECHHSL.

SIBneHune mHepuMH. 3aKOH MHEpUMU. B3aumopeicTBue Ten Kak INpUYMHA U3MEHEHMsI CKOPOCTHU
NBWKEHHs Tesl. Macca kak Mepa uHepTHOocTH Tena. [lmoTHocTs BemecTBa. CBA3b IIOTHOCTH C
KOJIMYECTBOM MOJICKYJ B €IMHUIIE 00beMa BEIecTBa.

Cwua Kak XxapakTepucThKa B3auMoiercTBus Tei. Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuisl
C MOMOIUIBIO JUHAMOMETpA. SIBJIeHHE TATOTEHUS U cuiia TshkecTH. Cula TSKECTH Ha JPYTUX IUIaHeTax.
Bec Tena. HeBecomocTh. CriokeHHE CUJI, HATPABJIECHHBIX MO OJHOW MpsiMOil. PaBHOAEMCTBYIOMIAS CHUII.
Cuna tpenusi. TpeHue CKOJbKEHUs U TPEeHUE MOoKosl. TpeHue B MpupoJie U TEXHUKE.

ocuarwnhE



Hemoncmpayuu.

ocoukrwhE

HaGmroieHre MeXaHu4ecKoro JIBUKCHHS Tela.

H3mepeHne CKOpOCTH MPSIMOJTMHEHHOTO IBHIKCHHUS.
HaGnronenue siBiieHUs] MHEPLIUH.

HaGumoieHre n3MeHeH s CKOPOCTH TIPH B3aUMOJICHCTBUH TEJI.
CpaBHeHHE Macc 110 B3aUMOJICHCTBHIO TEIL.

Crio)eHue CHJI, HAPaBJICHHBIX 110 OTHOH HPSMO.

JIaﬁopamoprle padomout u onvimol.

1.

wmn

5.

OmnpeneneHue CKOPOCTH PaBHOMEPHOIO JBMKEHHMsS (IIapuka B KMJIKOCTH, MOJAEIH
3IEKTPUYECKOTO aBTOMOOMIISA U TaK J1ajiee).

Omnpenenenue cpeiHell CKOPOCTH CKOJIbKEHUS OpyCKa M LIapuKa 110 HAKJIIOHHOW IJIOCKOCTH.
Onpenenenre MIOTHOCTU TBEPJIOTO TENA.

OnbIThl, JAEMOHCTPUPYIOLIME 3aBHUCUMOCTh pPAacTsDKeHUs (nedopmanuu) NpPYKUHBI OT
MIPUIIOKEHHOMN CHUIIBI.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCHMOCTb CHJIBI TPEHUS CKOJIBKEHHUS OT BEca TeJla U XapakTepa
COIPUKACAIOIINXCS TOBEPXHOCTEN.

JlaByieHne TBEPABIX TeJ, s KMIKOCTE U ra3oB.

HaBnenue. CrnocoObl yMEHBIIEHHUS W YBEJIWYEHUs JaBiieHus. JlaBmeHue rasza. 3aBUCHUMOCTH
JaBJICHUA raza oT o0bema, Temrepatypsl. [lepenaya napneHus TBepAbIMH TellaMU, KUIKOCTSIMU U ra3aMHu.
3akon [lackamsa. [lHeBMaTtWdyeckue MalIWHBIL. 3aBUCUMOCTH JIABJICHHUS JKHIKOCTH OT TJIYOHWHBI.
I'unpocratuueckuii napanokce. CooOmiaromuecs cocyasl. ['uapaBIndeckie MeXaHHU3MBbI.

Atmocdepa 3emn u atmMochepHoe AaBieHue. [IpuunHbl CyiecTBOBaHMS BO3YIIHON 000104YKU
3emnu. Onweir Toppuuermu. U3mepenue atmocdepHOro maBieHUs. 3aBUCHMOCTh aTMOC(EpPHOTO
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! 1151 m3Mepenust arTMoc()epHOTO JaBICHUSI.

JleiicTBHE )XKUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeNo. BeITamkuBaromas (apXxuMeoBa) CUia.
3akon Apxumena. [InaBanue ten. BozayxoriaBanue.

Jemoncmpayuu.

1. 3aBUCHUMOCTbH aBJICHUS Ta3a OT TEMIIEPATYPHI.

2. Tlepenaua maBrneHUs KHUAKOCTHIO U Ta30M.

3. Coolmaromnrecs: CoCy/Ibl.

4. T'mapaBnudeckuil mpecc.

5. IlposiBnenue necTBHsl aTMOC(HEPHOTO AABJICHUS.

6. 3aBUCHMOCTH BBITAIKMBAIOIICH CHJIBI OT 00BEMa MOTPYKEHHOW YACTH TelNa W TUIOTHOCTH
KUKOCTH.

7. PaBEeHCTBO BHITAJIKMBAIOIICH CHIIBI BECY BHITECHEHHOM KUKOCTH.

8. VYcnoBue maBaHUs TeI: TUIABAHHWE WJIM TOTPYKEHHUE T B 3aBUCHMOCTH OT COOTHOIICHHS
MJIOTHOCTEHN Tela U KUJIKOCTH.

Jlabopamopuvie pabomol u onsimol.

1. HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE€ OT 00bEMa MOrpYyKEHHON B KUAKOCTh YaCTH
Tena.

2. OmpepeneHue BBITATKUBAIOIIEH CHUITBI, IEHCTBYIONIEH Ha TEO, MOTPYKEHHOE B )KUIKOCTb.

3. TIpoBepka HE3aBHCHMOCTH BBITAIKHBAIONICH CHIIBI, JECHCTBYIOMIEH HA TEJIO B HUJIKOCTH, OT
Macchl Tena.

4. OnbIThI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh BBITAIKHWBAIOIICH CHIIBI, ICHCTBYIOIICH Ha TEJIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KHUIKOCTh YaCTH TeJa U OT IUNIOTHOCTHU KUKOCTH.

5. KonctpynpoBanue apeomerpa WM KOHCTPYHMPOBaHUE JIOJKM M  OIlpeaencHue eé

IPy30I0AbEMHOCTH.

PaGora u MOIIHOCTH. DHEPTHUS.
Mexanunueckast pabota. MOITHOCTb.



[IpocTeie MexaHM3MBI: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBWiIO paBHOBecHs phlyara.
[Ipumenenne mpaBuia paBHOBECHs pbryara K OJIoKy. «30510Toe mpaBuio» MexaHuku. Kosddumument
nosie3noro AeiicTBus (nanee — KI1/[) mpocTeix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas 3Heprusi. Kunernueckas u noteHuuanbHas sHeprus. [IpeBpaiienue oHOro Buaa
MEXaHUYECKOHN HEepPTruu B APYroil. 3aKOH COXpaHEHUsl YHEPTHUH B MEXaHUKE.

Jemoncmpayuu.

1. TIpumepbl NPOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue paboOThl CUIIBI TPEHUS IPU PABHOMEPHOM JABM)KEHUU TeJla O FOPU30HTAIBHOM

IIOBEPXHOCTH.
2. HccnenoBaHue yCcIOBHI paBHOBECHS pbluara.
3. Usmepenne KI1J] HaKIOHHOH MIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHMsI MEXaHUYECKOM SHEPIHH.
8 KJIACC

TenJioBble sABJIEHUS.

OcHOBHbBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKOH TEOpUU CTpOEHHs BemiectBa. Macca u
pa3Mepbl  aroMOB M MOJIEKYJ.  OmbITBI,  MOATBEPXKIAIOIIME  OCHOBHBIC  TOJIOKCHHS
MOJIEKYJISIPHOKUHETUYECKOU TEOPHUH.

Mopnenu TBEPIOTO, KHUJIKOTO M Ta3000pa3HOTO COCTOSHUN BellecTBa. KpucTaudeckue u
amopdubie Tena. OOBsICHEHHE CBOWCTB Ta30B, KUAKOCTEW M TBEPABIX TEI HAa OCHOBE IOJIOKECHHIMA
MOJICKYJIIPHO-KUHETUUECKON Teopuu. CMauMBaHUE U KaWJUIAPHBIC siBJIeHU. TerioBoe paciupeHue u
cKatue.

Temneparypa. CBsizb TeMIeEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JBUKEHUS YacTHIl. BHYTpeHHsA
sHeprus. CrnocoObl M3MEHEHUs] BHYTPEHHEW SHEPTuu: TeIuionepeaada M coBepiieHue padoThl. Bumbl
TEIUIOTNIEPEIavu: TEIJIONPOBOHOCTb, KOHBEKIIUS, U3JIyICHHE.

KomnnuecTBo TemnoTel. Y aenbHas TEIIOEMKOCTD BEIIECTBA. TerI000MeH U TeIIOBOE PaBHOBECHE.
VYpaBHeHue TerioBoro Oananca. [lnaBneHue U OTBepACBaHME KPUCTAUTMYECKUX BEIISCTB. Y AENbHAs
teriota TuiaBneHus. [lapooOpazoBanue u koHaeHcanwus. Mcnapenue. Kumenue. YienbHas Teriora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMITEPATypPhl KUTIEHUS OT aTMOC(EPHOTO JTaBJICHUS.

Bnaxxnocts Bo3ayxa.

DHeprus ToIMBa. Y IeibHas TEMI0Ta CrOpaHuUs.

[Mpunanmne! padotsl TemnoBsix apuratenei KIIJ[ teroBoro npuratens. TeroBble JBUTATENH U
3alIuTa OKPYKaroIIeH Cpeibl.

3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUU B TEIJIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

Habmonenne 6poyHOBCKOTO JIBHXKEHUSI.

Ha6mronenue quddysun.

HaGmroienue sSBiIeHU CMaYMBaHUSI U KAMWJUTSIPHBIX SBJICHHM.
HaGmronenre TenioBoro pacuimpeHust Te.

W3meHeHue gaBiieHus ra3a Mpyu U3MEHEHUN 00bEMa U HAarpeBaHUH W OXJIAXKICHHH.
[IpaBuna u3amMepeHus TeMIepaTypshl.

Buasl Terionepenaun.

OxJnaxieHre Ipy COBepUICHUH PabOThlI.

Harpeanue npu coBepiiieHIH padOThI BHEUTHUMHE CHUJIAMH.

0. CpaBHeHHE TEIUIOEMKOCTEH pa3IMUHbIX BEIIECTB.

. Habmonenue xuneHus.

12. HabGmroieHre MOCTOSHCTBA TEMITepaTyphl IPH TJIABJICHUH.

13. Monenu TEIIOBLIX ABUTATENEH.

Jlabopamopuusie pabomot u onvimel.

1. OmbIThl O OOHAPYKEHUIO ACHCTBHSI CUIT MOJICKYJISIPHOTO MPUTSIKEHUS.

BOooo~NooaR~wWDE

[
[



OnbIThI IO BRIPAIIMBAHUIO KPUCTAIOB IOBAPEHHOW COJIM WIIM caxapa.
OmnbITH 0 HAOTIOIGHUIO TEIUIOBOTO PACHIMPEHHS Fa30B, )KUIKOCTEH U TBEPIBIX TEI.
Omnpenenenue AaBieHUs BO3AyXa B OajUIOHE MIMIPHIIA.
OmnbITH, AEMOHCTPHUPYIOLIUE 3aBUCHMOCTD JIaBJICHUS BO3[yXa OT €ro o0bEMa M HarpeBaHUA
WM OXJIQXKICHUS.
[IpoBepka THUMOTE3bl JTUHEHHOW  3aBUCMMOCTH  JUIMHBI ~ CTOJNOWKA  JKUIKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT TeMIlepaTypshl.
7. HabmoneHue u3MEeHEHUs] BHYTPEHHEH SHEPTUH Tella B Pe3yibTaTe TEIUIoNepeaayn u padoTsl
BHELITHUX CHUII.
HccnenoBanue siBICHUS TEIIOOOMEHA MPU CMEIIMBAHUH XOJIOJHON M TOpsiueii BOIBI.

9. OmpezneneHue KOJWYECTBA TEIJIOTHI, MOJTYYEHHOTO BOJOH NpU TEIUIOOOMEHE C HArpeThbiM

METAIINYECKUM LIUJIUHAPOM.

10. Onpenenenue yaenpHOM TEMIIOEMKOCTH BEILIECTBA.

11. ViccnenoBanue npoiiecca HCHapeHHUsL.

12. OnpeneneHne OTHOCUTENBHON BIKHOCTH BO3TyXa.

13. Onpenenenne yaenbHOM TETUIOTHI IJIABJICHUS JIbA.

DJIeKTPpUYECKHEe U MATHUTHbIE SIBJICHUS.

Onektpuzanys Ten. [[Ba pona anexkTpudeckux 3apsaaoB. BzaumoaeiicTBrue 3apspkeHHBIX TN, 3aKOH
Kynona (3aBHCUMOCTB CHJIBI B3aUMOJEUCTBHUS 3apsDKEHHBIX TENl OT BEIMUWHBI 3apsI0B M PACCTOSHUS
MEXy TeJIaMu).

DnexTpuueckoe moje. Hampsk€HHOCTH dnekTpudeckoro mousd. [lpuHmun cynepno3unuu
ANEKTPUYECKUX I0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenn snexkTpuueckux 3apsioB. DJIEMEHTapHbIN 2JIEKTpUYecKuid 3apsn. CTpoeHue aToMa.
[IpoBOAHMKY M TUANEKTPUKU. 3aKOH COXPAHEHUSI AIEKTPUYECKOTO 3apsiia.

ONEKTPUUYECKUH TOK. Y CIIOBHSI CYIIECTBOBAHUS JIEKTPUYECKOTO TOKA. MICTOUHMKM NMOCTOSIHHOTO
ToKa. JleWcTBUS 3JEKTPUUECKOro TOKa (TEIJIOBOE, XMMUYECKOE, MarHUTHOE). DJIEKTPUYECKUI TOK B
KUIKOCTAX U razax.

Onextpuueckas nenb. Cuiia Toka. DiekTpuueckoe HampskeHue. COnpoTHUBIEHHE MPOBOAHMKA.
VYaenpHOE comnpoTuBiieHHME BemecTBa. 3akoH Owma g ywactka wnenu. [locnenoBarensHoe U
napajuiesIbHOE COeIMHEHNE IPOBOIHUKOB.

Pabota ¥ MOILIHOCTBH 3JEKTPUYECKOro Toka. 3akoH Jlxoyns—JleHna. DiekTpuyeckue Lenu U
MOTpeOUTENN IEKTPUUECKOM 3Heprun B 0bITy. KopoTkoe 3aMbikaHue.

ITocTosiHHBIE MarHUTHI. B3auMoaeiiCTBIE TOCTOSHHBIX MarHuToB. MarHutHoe nosie. MarHuTHoe
noje 3eMJIM M €ro 3Ha4eHue s xKU3HU Ha 3emie. OnbIT Dpcerena. MarHUTHOE MOJI€ SJIEKTPUIECKOTO
ToKa. [I[puMeHeHNe JIEKTPOMAarHUTOB B TEXHUKE. JleificTBrE MarHUTHOTO IOJI HA TPOBOJHHK C TOKOM.
DneKTpoABUTaTedb TOCTOSHHOTO ToKa. lcronb3oBaHWe dyeKTpojaBHUraTeliel B TEXHHUUYECKHX
YCTPOMCTBAxX U HAa TPAHCIIOPTE.

OnbiTel Dapanes. SABneHne 3neKTpoMarHuTHON UHAYKIMU. [TpaBuiio JIeHma. DnexkrporenepaTtop.
CriocoObl MosTyueHHs 3JIEKTPUYECKOM SHEpruu. DJEKTPOCTAaHLIMM Ha BO300HOBIISIEMBIX HMCTOYHHMKAX
SHEPTHUH.

Jemoncmpayuu.

DJeKTpu3anus Tell.

JIBa posa JIEKTPUYECKUX 3apsI0B U B3aUMOJEICTBHUE 3apsyKEHHBIX TEIl.
Y CTpolCTBO U IEMCTBUE AIEKTPOCKOTA.

OnexTpocTaTuuecKas HHAYKIHS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3apsII0B.

[IpoBOIHMKY U AUBIIEKTPUKHU.

MonenrpoBaHue CUIIOBBIX JIMHUHN 3JIEKTPHUYECKOTO MOJIS.

HcTouHMKH MOCTOSHHOTO TOKA.

JleicTBHSI 3JIEKTPUUECKOTO TOKA.

10 DNEeKTPUYECKUM TOK B KUJIKOCTH.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

I"a30BbIit pa3ps.

W3mepenue cuipl TOKa aMIIepMETPOM.

N3mepenne 31eKTpuYecKOoro HarpsKEHNs BOJIbTMETPOM.

Peocrar u mara3uH COpOTUBIICHUN.

B3anMopeiicTBre MOCTOSIHHBIX MarHUTOB.

MonenrpoBaHue HEBO3MOXHOCTHU Pa3/ieIeHUs IOJIFOCOB MarHUTA.
MopenupoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.
OmnsIT Opcrena.

MarsuTHO€e noje ToKa. JIeKTPOMarHur.

JlelicTBME€ MarHUTHOTO ITOJISI HA MTPOBOJHUK C TOKOM.
DNeKTpOoABUTATEIb IOCTOSIHHOTO TOKA.

UccnenoBanue siBeHUs 371€KTPOMAarHUTHON WHYKITUH.

OnbiThl Dapajes.

3aBHUCHMOCTD HaIIPaBJICHUS MHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3SHUKHOBEHHS.
DIEeKTPOTreHepaTop MOCTOSTHHOTO TOKaA.

Jlabopamopuvie pabomsl u onvimol.

ogakrwdE

9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbIThI 10 HAOTIOEHHUIO STIEKTPU3AIUH T€Jl HHAYKIUEH U IPH COMPUKOCHOBEHUH.
WccnenoBanue 1eiCTBUS JIEKTPUUYECKOTO OIS HA IPOBOJAHUKH U JUDJIEKTPUKU.

COopka u mpoBepKa pabOoThI SJIEKTPUUECKOH eI MTOCTOSHHOTO TOKA.

W3mepenue u peryinpoBaHue CUIbl TOKA.

N3mepenue u peryampoBaHue HAPSIKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MIAYIIETO 4YE€pe3 PE3UCTOpP, OT COMPOTUBIICHUS
pe3ncTopa M HANPSHKEHUS Ha PE3UCTOPE.

OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUYECKOTO CONMPOTHUBIICHUS MPOBOJHUKA OT
€ro JJIMHBI, TUIOIIAU TIONIEPEYHOr0 CEYEHU U MaTepHraa.

[IpoBepka mnpaBuia CIOXKEHUS HANpPSHDKEHUH INpU TMOCIEI0BAaTEIbHOM COEIUHEHUU JBYX
PE3UCTOPOB.

[IpoBepka npaBuia s CUIIbI TOKA MTPU NAPAIIIEIBHOM COEAMHEHUU PE3UCTOPOB.
Omnpenenenne pabOThI AEKTPUUYECKOTO TOKA, HIIYLIETO Yepe3 Pe3UCTop.

Onpenenenre MOIHOCTH IEKTPUYECKOT0 TOKA, BBIIEISIEMON Ha pEe3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT HANPsKEHUS HA HEH.
Onpenenenue KII/] narpeBarens.

HccnenoBanne MarHUTHOIO B3aMMOJEMCTBHS IOCTOSIHHBIX MarHUTOB.

N3ydyeHre MarHUTHOTO TOJISl IOCTOSTHHBIX MAarHUTOB MPHU UX O0BEINHEHUH U Pa3JIeIeHUN.
HccnenoBanue 1eHCTBUSA JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPETIKY.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCHMOCTb CHJIbI B3aUMOAEHCTBUS KaTYIIKK C TOKOM U MarHUTa
OT CHUJIbI TOKA M HANPABIIEHUS TOKA B KATYIIIKE.

N3ydenue neiicTBUSI MarHUTHOTO TIOJISI HA TPOBOJAHUK C TOKOM.

KoHnctpyupoBanue u u3ydeHue padoThl SJIEKTPOABUraTEIsl.

N3amepenne KIIJ[ anmekTpoaBUraTeIbHON YCTAHOBKH.

OnBITHI 110 UCCIEIOBAHUIO SIBJICHUSI AJIEKTPOMAarHUTHOM NHAYKIIMH: UCCIIEI0BaHUE N3MEHEHUI
3HAYEHUS U HaIlPaBJICHUs WHAYKIIMOHHOTO TOKA.

9 KJIACC

MexaHuyeckue siBJICHMS.

Mexanuyeckoe JnBMkeHue. MarepuanbHasg Touka. Cucrema otcu€ta. OTHOCHUTEIBHOCTh
MEXaHUYECKOT0 ABUKEHUSA. PaBHOMEpHOE NPsIMOIMHEWHOE IBUKeHNE. HepaBHOMEPHOE TPAMOJIMHEHOE
nerkeHne. CpeqHsis U MTHOBEHHAsl CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHOyckOpeHHOEe mpsMoinHelHoe nBuxkeHne. CoOomHoe mnaneHue. OMBITHI

T'amnies.



PaBHOMEpHOE ABMXeHHE TI0 OKpyXHOCTU. [lepnoa u wactora oOpamienus. JlunelHnas u yriaoBas
ckopocTH. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

[TepBriii 3akoH HptoroHa. Bropoit 3akon Hptorona. Tperuit 3akoH Hbrotona. Ilpuniun
CYIEPIO3ULIMU CUIIL.

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHHs: cujia TPEHUS CKOJIbKEHUS, CHJIa TPEHUS IOKOS,
JPYTUe BUIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. Y CKOpEHHE CBOOOTHOrO majieHus. J[BukeHue
wa”eT Bokpyr Coinnua. [lepBas kocmuueckasi ckopocTb. HeBecoMOCTh U eperpysKHu.

PaBHoBecue marepuanbHON TOYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOro Teia ¢
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsokecTH.

Nmnynbce Tena. M3menenune nmnynbca. UMnynbe cuiibl. 3aKOH COXpaHEHUs UMITYJIbca. PeakTruBHOE
JIBUKEHUE.

Mexanunueckasi paboTa U MOIIHOCTh. PaboTa cuin TspkecTu, ynpyroctu, TpeHus. CBs3b SHEPTUU U
pabotsl. [loTeHnanbHast 3HEPTUS TeJa, TOJHITOTO HAJI MOBEPXHOCTHIO 3eMiId. [loTeHIInabHas SHEPTHS
ckaroil mpyxunbl. Kunerudeckas sHeprus. Teopema 0 KMHETHMYECKOW SHEPTrUU. 3aKOH COXpPaHEHHS
MEXaHUYECKON IHEPTUU.

Hemoncmpayuu.

1. HaOnromeHne MEXaHMYECKOTO JBMKEHHS TEJIa OTHOCUTEIHLHO PA3HBIX TeJl OTCUETA.

2. CpaBHeHHE ITyTel U TPACKTOPUI IBMXKEHUS OJHOTO U TOTO K€ TeJla OTHOCUTEIBLHO Pa3HbIX TeT
oTCY€Ta.

N3mepenune ckopocTy U YCKOPEHHUSI IPSMOJIMHEHHOTO IBUKEHHUSI.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUYKEHUSI.

Habmtoienue ABM>KeHUs Tela o0 OKPYKHOCTH.

HabntoieHne MexaHU4YecKux SIBICHUN, TPOUCXOASIINX B cucTeMe oTcuéTa «Tenexka» npu eé

PaBHOMEPHOM U YCKOPEHHOM JBUKEHHH OTHOCUTEIBHO KaOMHeTa (QU3HKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT MaccChl Tella U IEUCTBYIOIIEH Ha HETO CHJIBI.

Habmoienue paBeHcTBa CUIT TIPH B3aUMOJICHCTBUU Tell.

N3meHneHune Beca Tena npyu yCKOPEHHOM JIBUKEHHH.

10. IMepenaya ummynbca Mpu B3aUMOICHCTBUU Tell.

11. IIpeoGpa3oBanHus SHEPTUU IPU B3aUMOJCHCTBUH TEN.

12. CoxpaHeHne uMIysbca Mpu HEYIPYroM B3aUMOACHCTBHH.

13. CoxpaHeHue UMITyIbCa MPH a0COIIOTHO YIIPYTOM B3aWMOJICHCTBHU.

14. HaGnroieHrne peakTUBHOTO JIBUKECHHUSI.

15. CoxpaHeHne MEXaHUYECKOM SHEPruu Npu CBOOOAHOM Ma/IeHUH.

16. CoxpaHeHre MEXaHUYECKOW SHEPTUU NPU ABMKCHUH Tella IOl ACUCTBUEM MPYKUHBI.

Jlabopamopuvie pabomol u onsimol.

1. KoHcTpyupoBaHue TpakTa JJIsl pa3roHa v JalbHEHIIero paBHOMEPHOTO IBHKEHUS IIapUKa UITH
TEJIEeKKH.

2. Ompenenenue cpeHel CKOPOCTH CKONBKEHUs OpyCKa WM JBUKCHHS IIapUKa 10 HAKJIIOHHON

MJIOCKOCTH.

Omnpenenenne ycKOpeHUs Tejla MpU PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.

4. UWccnegoBaHue 3aBUCMMOCTH NIYTH OT BpPEMEHU IpPU PaBHOYCKOPEHHOM JIBM)KEHUHU 0e3
Ha4aJIbHOW CKOPOCTH.

5. IlpoBepka rumoTesbl: €ciau IpU PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HaualbHOW CKOPOCTU MYTH

OTHOCATCS KaK P/l HEUYETHBIX YUCEIT, TO COOTBETCTBYIOIIUE TPOMEXKYTKH BPEMEHHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIBHOTO JIaBJICHUSI.

Onpenenenre KOdPHUITUEHTA TPEHHUS CKOIBKCHHUS.

Omnpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenue pabOTHI CHIIBI TPEHHS MPU PABHOMEPHOM JIBIDKEHUU Tela 0 TOPU30HTaIbHOU

MTOBEPXHOCTH.
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10. Onpenenenue paboThI CUIIBI YIPYTOCTH IPU MOIbEME IPy3a C UCTIOIB30BAHNEM HETOIBHKHOTO
Y TIOZIBMKHOTO OJIOKOB.
11. 3y4enue 3akOHa COXpaHECHUSI SHEPTHH.
Mexannuyeckue K0J1e0aHUsI U BOJIHBI.

Konebarenbnoe nBuxkeHne. OCHOBHbIE XapaKTEPUCTUKH KOJeOaHUIl: MEpHOJ, YacToTa,
aMIIUTy1a. MaremMaTHYecKiil U NMpYKUHHBIA MasTHUKH. [IpeBpaiieHre sHepruu npu KojaedaTeTbHOM
JBUKECHUH.

3aryxaromue konebanus. BeinyxaeHHbIe Konebanus. Pesonanc. Mexannueckue BoHbI. CBOHCTBA
MEXaHM4YeCKUX BOJH. [IpomonpHble W monepeyHble BOJIHBL J[IMHA BOJHBI M CKOPOCTh €€
pacrpocTpaHeHusl. MexaHH4eCKre BOJIHBI B TBEPAOM TEJIE, CECMUYECKUE BOJIHBL.

3Byk. [')poMKOCTH 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3ByKa. IHQpa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

Habmonenue xonebanuii Tei moj 1eHCTBUEM CHIIbI TSYKECTH U CUJIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

Habmroienue BeIHYX/IEHHBIX KOJIe0aHUIl 1 pe30HaHCca.

PacrnipocTpanenne npoJoabHbIX U IONEPEYHBIX BOJIH (HAa MOJIENH).

Habmtoienne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHUYECKUI PE30HAHC.

Jlaﬁopamopubte paodomwt u onvimol.

1. OmnpeneneHue yacTOThl U NEpHOa KOJEOAHUNH MaTEMaTUUECKOTO MasiTHUKA.

2. OmpezneneHue 4acTOTHI U MEPHOJa KOJICOaHU MPYKMHHOTO MasiTHUKA.

3. MHccrnenoBanme 3aBHCHMOCTH TIepHOJa KOJeOaHMA MOJBEMIEHHOTO K HUTH TIpy3a OT JUIHHEI

HUTHU.

4. WccnenoBaHue 3aBUCUMOCTH Mepro/ia KoueOaHui NPYKUHHOTO MasiTHUKA OT Macchl rpys3a.

5. TlpoBepka HE3aBUCHMOCTH NIEPUO/Ia KOJIeOaHH Tpy3a, MOJBEIIEHHOTO K HUTH, OT MacChl Tpy3a.

6. OmBITEI, TEMOHCTPHUPYIONIHE 3aBUCUMOCTh IMEpHoJa KOJIeOaHUH NPYKHMHHOTO MasTHUKA OT

MacChl Tpy3a U KECTKOCTU MPYKUHBI.
7. VI3mepeHue yckopeHHs! CBOOOIHOTO Ma/leHus.
DJIEKTPOMATHUTHOE T10JIe M 3JIeKTPOMAarHUTHBIE BOJIHBI.

DNeKTpOMarHuTHOE moJjie. DJIEKTPOMarHuTHble BOJHBL. (CBOMCTBA 3JE€KTPOMAarHUTHBIX BOJIH.
[IIxana 3meKTpOMarHUTHBIX BOJH. VICOab30BaHNe 3JI€KTPOMAarHUTHBIX BOJIH JIJISl COTOBOM CBSI3U.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CaoiicTBa 31EKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOICTBA CBETA.

Jlabopamopuvie pabomol u onsimol.

1. WM3yueHue CBONCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOUIBLHOTO TeledoHa.

CgeToBbl€ SIBJICHUS.

JlyueBast monenb cBeta. Mctounuku ceta. [IpsmonuHeliHOe paclipoCTpaHEHHE CBETa. 3aTMEHUs
Comaua u JIynel. Otpaxenue cseta. [1mockoe 3epkaiio. 3aKOH OTpa)XeHHUsI CBETA.

[Ipenomnenue cBera. 3akoH TmpenomyeHusi cBera. [lonHOe BHYTpEeHHEE OTpa)K€HUE CBETa.
Hcnonb30BaHre NOJTHOTO BHYTPEHHETO OTPAKEHHSI B ONTHYECKUX CBETOBOAX.

JIunza. Xox myueit B muH3e. OnTudeckas cucrteMa goroanmnapara, MUKPOCKOTNa U Teneckorna. [ a3
KaK ONTHYECKasi CUCTEMA. bIM30pyKOCTh U 1aIbHO30PKOCTb.

Paznoxxenune Oenoro ceera B cmekTp. OmbiThl HbioToHa. ClOXEHHE CHEKTPAbHBIX IBETOB.
Hucnepcus ceera.

Jemoncmpayuu.

1. TIpsimonuHEWHOE pacipoCTpaHEHUE CBETa.

2. OtpaxeHue cBera.

3. Tlony4yenue n3o0pa>keHUI B MIIOCKOM, BOTHYTOM U BBITYKJIOM 3€pKajiax.

4. IlpenomneHue cBera.

ogakrwdE



OnTHYeCKUN CBETOBO/I.

Xon ydeit B cobuparoieit TuH3e.

XoJ nydeil B pacCcerBaroleu JIMH3e.

[Tonmy4yenue n300paKeHUIA C TOMOIIBIO JTMH3.

[Tpunnun neiicTBus goroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10 Monens rnasa.

11. PasznoskeHue 6€10ro cBeTa B CIICKTP.

12. TTony4yenue 6e10ro cBeTa NpH CIOKEHUH CBETa Pa3HBIX [[BETOB.

Jlabopamopuusie pabomot u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yTila OTPaKEHHUSI CBETOBOTO JIyda OT YIJia MaCHHS.

2. VI3yueHue XapakTEpUCTUK W300paKeHHS MPEIMETa B IIJIOCKOM 3epKaje.

3. MHccrnenoBanue 3aBUCUMOCTH yTiia MPEJIOMIICHHUSI CBETOBOT'O JIyda OT yrila aJIeHUs Ha TPAHUIIE
«BO31YX—CTEKIIO».

[Tosrydenne n300pakeHHid ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.

Omnpenenenne (HOKYCHOTO PAaCCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TNH3HI.

OMnBITH IO PA3NIOKEHHUIO OETIOTO CBETA B CHEKTP.

OnBITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 LIBETOBbIC (DUIBTPHI.
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KBaHTOBBIE IBJIEHMSI.

OmnwiTel Pesepdopna u mianerapHas mojnenb aroma. Mopens atoma bopa. Mcmyckanue u

IIOTJIOIIEHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PannoakTUBHOCTE. AJIB(I)@., Oera- u raMma-us3JIydyCHUsI. CTpOGHI/IC aTOMHOI'O sajapa. HYKJ'IOHHaH

MOJIENb aTOMHOTO sigpa. M3oTonsl. PagnoaktuBHbie peBpanieHus. [lepuoa nomypaciaia aTOMHBIX sIED.

saep.

SnepHble peakiny. 3aKOHBI COXPAaHEHUS 3apsAJ0BOI0 M MACCOBOT'O YUCEI. DHEPTHUS CBS3U aTOMHBIX

CBs13b Macchl M dHepruu. Peakuuu cuntesa u neneHus saep. Ucrounnku sHeprun ComHIA U 3BE3I.

SAnepnas sHepreruka. JleficTBHsI paAMOAKTUBHBIX U3JIyYE€HUN Ha KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3ITydeHUs U MOTJIOIIEHUS.

CrieKTphl pa3auyuHbIX T'a30B.

Crnektp Boznopoaa.

HabGmronenue tpexoB B kamepe Busbcona.

Pabora cuéTurika HOHU3UPYIOUUX U3TYyYEeHUH.

Perucrpanus uznydeHus NpupoJHbIX MUHEPAJIOB U IPOAYKTOB.

Jlaﬁopamopnbw padomut u onvimol.

1. HaGmoneHue CIUIOMIHBIX U TMHEWYATBIX CIIEKTPOB U3ITYUECHHUS.

2. HccrnepmoBanue TPEeKOB: U3MEPEHHUE OSHEPrHMM YacTHIBI 10 TOPMO3HOMY IyTd (10
¢dotorpadusam).

3. U3mepeHue paaroakTUBHOTO (OHA.

IHoBTOpHUTEIBbHO-000011IAKO LM MOLYJIb.

[ToBTOpUTENBEHO-0000IIAIONINI MOAYIb TpEeAHA3HAYeH I CHCTEMaTU3allud H 0000LIeHus

oakrwdE

MIPEIMETHOTO COJEPKAHUS U ONbITA ACSITEILHOCTH, TPUOOPETEHHOTO MPU U3YUEHUH BCETO Kypca (PU3HUKH,
a TaKKe JUI MOATOTOBKM K OCHOBHOMY I'OCYIAapCTBEHHOMY 3K3aMeHy MO (pu3uke A o0ydaromuxcs,
BBIOpABIINX ATOT yYEOHBIN MPEIMET.

HpI/I HU3YUCHUU HJAHHOI'0O MOIAYJIA PCAIM3YIOTCA U CUCTEMATU3HUPYIOTCA BUABI ACATCILHOCTHU, Ha

OCHOBE KOTOpBIX oOecreunBaeTcs TOCTHKEHUE TMPEIMETHBIX M METalpeIMETHBIX IJIaHUPYEMbIX
pe3yNbTaToB 00yUYeHUs, POPMUPYETCSI €CTECTBEHHOHAYYHASI TPAMOTHOCTh: OCBOCHHE HAYYHBIX METO/IOB
WCCIIETOBAHUS SIBJICHUN TPUPOJIBI U TEXHUKH, OBIIAZICHHE YMEHHUSIMH OOBICHATH (pU3HUECKUE SBICHMUS,
MIPUMEHSA OJYYEHHBIE 3HAHUS, PELIATh 3aJa4M, B TOM YHCIIE KAYECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpuHIMNMATBEHO EATENBHOCTHBIA XapaKTep NaHHOTO pasfiena pealusyeTcs 3a CU4€T TOro, yTo

OGy‘IaIOH_[I/IeCSI BBITIOJHAIOT 3alaHus, B KOTOPBIX UM IMPCAJIaracTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAHUN pacro3HaBaThb U HAYYHO OOBSICHATH (PU3MYECKHE SBICHUS B

OKpY>Karollel NpupoJIe U MOBCEAHEBHON KU3HH;



UCII0JIb30BaTh HAYYHBIC METO/IbI HCCIICA0OBAHNS (PU3MUCCKHX SBJICHUI, B TOM YMCIIE IS IPOBEPKH
TUIIOTE3 U NOJYUCHUA TCOPCTUUICCKHUX BBIBOAOB;

OOBSCHITh HaydyHbIE OCHOBBI HamOOJee BAKHBIX JIOCTHKCHUH COBPEMEHHBIX TEXHOJIOTHIA,
HalpuMmep, HOPAaKTUYCCKOTO MCIIOJIb30BaHUA PA3JIMYHBIX HMCTOYHHUKOB OSHCPTHM Ha OCHOBC 3dKOHa
MPEBPAIICHHS U COXPAHEHHUS BCEX M3BECTHBIX BHIOB YHEPTHH.

Kaxnast U3 TeM ITaHHOTO MOJYJIsl BKJIFOYAET 3KCIIEPUMEHTAIBHOE MCCIICAOBaHUE 0000IIA0Iero
Xxapaktepa. Mojy/b 3aBepIIacTCsi MPOBEICHUEM JHArHOCTHYECKOW M OIEHOYHOH paboThl 3a Kype
OCHOBHOTO 00111eT0 00pa3oBaHusl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuyenue (U3UKH Ha ypOBHE OCHOBHOTIO OOIINEro oOpa30BaHUS HANpPaBICHO Ha JOCTHXKEHHE

JIMYHOCTHBIX, METAIIPCAMCTHBIX U IIPEAMCTHBIX 06p330BaTeJ'IBHI)IX PE3YIbTATOB.

B pesynbTare uzyueHus GU3MKM Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHusi y 00ydaromierocs

OyayT cOopMUPOBAHBI CIEAYIOLIUE TNYHOCTHBIE PE3yIbTaThl B HACTH:

1) maTpMoTH4YeCKOro BOCIIUTAHUSA:

- IPOSIBJICHUE MHTEPECa K HICTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCUICKON (PM3NYECKOM HAyKH;

- IEHHOCTHOE OTHOIICHHUE K TOCTH)KEHUSM POCCUHCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTb K aKTUBHOMY YYaCTHUIO B 00CYK/IEHUU OOIIECTBEHHO 3HAYMMBIX M ATHUECKUX MTPOOIIEM,
CBSI3aHHBIX C MIPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUIN (PU3UKU;

- OCO3HAaHHE BaXXKHOCTU MOPAJIbHO-ITUYECKUX IIPUHIIUIIOB B ACSITEIIBHOCTH YUYEHOTO;

3) acTeTH4eCKOr0 BOCIIMTAHMS:

- BOCIIPHUATHE ICTETUICCKUX Ka4eCTB (PU3MUECKON HAyKH: €€ TApMOHUYHOTO IOCTPOCHHS, CTPOTOCTH,
TOYHOCTHU, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHUSA:

- OCO3HaHHE LIEHHOCTH (PU3UYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHPa, OCHOBBI
Pa3BUTHUS TEXHOJOTHN, BAXKHEHUILIEH COCTABIISIOIIEH KYJIbTYpHI;

- pa3BUTHE HAYYHOU JIH0003HATEIBLHOCTH, MHTEPECA K UCCIIEI0BATENIbCKON €SI TENIbHOCTH;

5) popmupoBaHus KyJbTYPHI 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONOTYYH s :

- OCO3HaHUE LEHHOCTH Oe30macHoro oOpas3a XM3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUpE,
BaXHOCTU IpaBWil O€30MacCHOr0 MOBEJIEHUS Ha TPAHCIOPTE, HA JIOPOrax, C AJIEKTPUUYECKUM U
TEIUIOBBIM 00OPYAOBAaHUEM B JOMAIIHUX YCIOBHUSAX;

- chopMHpPOBAaHHOCTH HaBBIKA peduieKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ MpaBa
y JIpyroro 4ejoBeKa;

6) Tpya0BOro BOCIMTAHUS:

- aKTUBHOE y4yaCTHE€ B pEUIEHMM NPAaKTHUECKUX 3ajad (B pamMKax ceMbH, 00pa3zoBaTelIbHOMN
OpraHHu3aIiy, TOPo/Ia, Kpasi) TEXHOJIOTUYECKON U COIIMAIbHOM HANpaBIEHHOCTH, TPEOYIOIUX B TOM
yucie U PU3NIeCKnX 3HaAHUH;

- HHTEpEC K MPaKTUIECKOMY U3yUeHUI0 podeccuil, CBsI3aHHBIX C PU3UKOI;

7) IKOJIOrM4€eCcKOro BOCIIMTAHMS:

- OpHEHTalMs Ha MpUMEHEeHHEe (PU3MYECKUX 3HAHUU Ui pelieHus 3a4a4y B 00JacTH OKpY’Karouei
Cpe/ibl, TUIAaHWPOBAHUSI TOCTYIIKOB U OLIEHKH WX BO3MOXKHBIX MOCIEACTBHM AJI1 OKpYKarOIIeH CpeIbl;
- OCO3HaHME MI00ATLHOTO XapaKTepa IKOJIOTUYECKUX NMPOOIeM U MyTel UX PelIeHus;

8) axanTanuu K U3MEHSIOIMMCH YCJIOBHAM COLUAIBHON U MPUPOIHOM Cpe/bl:

- MOTPEOHOCTh BO B3aUMOJECHCTBUM IPH BBHITOJHEHUU HMCCIEAOBAHUN UM IMPOEKTOB (HHU3HUECKOI
HaIPaBJIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

- IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JEATEIbHOCTD;

- MoTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHWN, B TOM 4YHCIe (OPMYIHUPOBATH HJIEU, MOHSATHS,
TUTIOTE3bI 0 (PU3NIECKUX O0BEKTAX U SBJICHUSX;

- 0CO3HaHHE e(HUIIMTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH,

- IUTAHUPOBAHKE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHUM;

- CTpEMJICHUE aHAJM3UPOBATh U BBISBIATH B3aHUMOCBS3H MPUPOJIBI, OOLIECTBA M SKOHOMHKH, B TOM
YHCIIe C UCTIOIb30BaHUEM (PU3NUYECKUX 3HAHUM;

- OLIEHKA CBOUX JEHCTBHI C y4y€TOM BIMSIHHS Ha OKPYKAIOIIYIO CPEAY, BOBMOXKHBIX TNTOOATBHBIX
IIOCJIEICTBUM.



METAIIPEIMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHHsI mporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOI'O OOIEro 0Opa3oBaHUA Y
oOyyarorerocst 0yayT copMUpOBaHbI MeTanpeIMeTHbIe Pe3yJIbTaThl, BKIIOYAIONINE TO3HABATEIILHBIC
YHHUBEpCaJbHble y4eOHbIC JEWCTBUS, KOMMYHUKATUBHbIE YHHUBEpCalbHblE YyueOHBbIE JEWUCTBUS,
PETYJISATUBHBIE YHUBEPCAIBHBIC YIeOHBIC ICHCTBUSI.

Ilo3HaBaTeabHBIE YHUBEPCAJIbHLIC yqeﬁnble JeHCTBUA

Ba3oBble JJoruuyeckue AelicTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIICCTBEHHBIE MPU3HAKN OOBEKTOB (SBJICHHIA);

yCTaHABJIMBaTh CYIIECCTBCHHBIH MPU3HAK KiIacCU(DUKAIMU, OCHOBaHHS Jisi OOOOIIEHHS WU
CpaBHCHHS,

BBISIBJISTH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B pacCMaTpUBAeMBIX (akKTaxX, IaHHBIX U
HAOJIIOICHUSX, OTHOCSIIUXCS K PU3UUECKUM SIBIICHUSIM;

BBISIBJISATh IPUYMHHO-CJICICTBCHHBIC CBSI3H MPU U3YYCHUN (DU3UYCCKHUX SBJICHUN U TPOIIECCOB,
JIeNIaTh BBIBOJBI C UCIOJNB30BAaHUEM JCHYKTUBHBIX M WHIYKTHBHBIX YMO3AKIIFOUCHUH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3UUCCKUX BEITHYHH;

CaMOCTOSITENTLHO BBIOMpaTh CHocoO pemieHus ydeOHOM ¢u3nyeckoil 3amaud (CpaBHEHHE
HECKOJIbKUX BapUaHTOB pEIIEeHUs, BEIOOP Hanboiee MOIXOISIIETO ¢ YIETOM CAMOCTOSTEIHLHO
BBIJICIICHHBIX KPUTEPHUER).

ba3oBble ucciaenoBaTelbCcKue AeiiCTBHS.

MCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHMUS;

MPOBOAUTH IO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOXKHBIM (u3nYecKuit
HKCHEPUMEHT, HEOOJIbIIIOE UCCIIe0BAaHNE (PU3MUECKOTO SBICHUS;

OLIEHUBaThb Ha MPHUMEHHUMOCTb M JIOCTOBEPHOCTb WH(OpMAIMIO, IOJYYEHHYI0 B XOJe
HCCIIEIOBaHMS WM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (opMynHpoBaTh OOOOIIEHHS W BBIBOJBI MO pPE3ylbTaTaM MPOBEIEHHOTIO
Ha0JII0/IeHUs, OIbITA, UCCIIEOBAHNUS;

MIPOrHO3UPOBaTh BO3MOXKHOE JaybHEMWIee pa3BUTHE (PU3MUECKUX IIPOLIECCOB, a TaKke
BBIJIBUT'aTh MPEANOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCJIOBHUSAX U KOHTEKCTaX.

Pa6ora ¢ undopmanmueii:

MIPUMEHSTh Pa3INYHbIE METO/Ibl, HHCTPYMEHTBI U 3alIpOChI MPU NOUCKe U 0TOOpe nHpopMaluu
WIN JAHHBIX ¢ YY4ETOM MPEATIOKEHHON yueOHOH Ppu3nuecKoil 3aauu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALINIO Pa3IMYHBIX BHIOB U
dhopm mpecTaBIeHNUs,

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMalbHYIO (opMmy TmpexacraBieHuss uUHboOpMauu U
WLTIOCTPUPOBATH pellaeMble 3a7jaui HECIIO)KHBIMU CXEMaMH, IuarpaMMaMu, HHOU TpauKoi 1
AX KOMOMHAIASIMH.

KoMMmyHuKkaTHBHBIC yHHBepcaibHble y4eOHbIe JeHCTBHUA:

B X0Jle 00CYXXIeHHs yueOHOTO Marepuana, pe3ylbTaToB JaOOpaTOpHBIX padOT MU MPOEKTOB
3aJjaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOM TeMbl M BBICKA3bIBaTh WIEH, HAIlEJICHHbIE Ha
pelIeHne 3aa9y U oAAep)KaHue 0IarokKeaaTeIbHOCTH OOIIEHHS;

CONOCTABIISITh CBOM CYKICHHUS C CYXKICHHAMH APYTMX YYaCTHHKOB JHAajiora, OOHapyKUBaTh
pas3nuyme U CXOJICTBO MO3HIIN;

BBIPA)XaTh CBOIO TOUYKY 3PEHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

NyOJINYHO TMPEACTABIATh PE3yJIbTAaThl BBIOJHEHHOTO (PU3UYECKOTO OMbITa (IKCIIEPUMEHTA,
HCCTIE0BaHMS, TIPOSKTA);

MOHUMATh W WCIIONB30BaTh MPEUMYIIECTBA KOMAHAHOM WM WMHIMBHAYadbHOH pPabOTHI HpH
peleHIH KOHKPETHON (PU3NYECKOM MPOOIIEMBL;



MNpUHUMATh LCJINU COBMECTHOU ACATCIIBHOCTH, OPraHU30BbIBATH HeﬁCTBHH no eé JOCTUXKCHUIO!:
pacmipenenaTb poyid, 00CYXIaTh MPOIECCHl U PEe3yNbTaThl COBMECTHON paboThl, 0000IaTh
MHEHUS HECKOJIbKHX JIFOJICH;

BBINIOJIHATh CBOK 4YacTh pPabOThI, JOCTHUras KAdyeCTBEHHOrO pe3yjbTaTa I0 CBOEMY
HaIIpaBJICHHUIO U KOOPAHUHHUPYS CBOU HeﬁCTBHH C ApYIruMHU YWICHAMHU KOMAaHIbI;

OLIEHUBATh KAaueCTBO CBOETO BKJAJa B OOIIMN MPOAYKT IO KPUTEPHUSIM, CaMOCTOSTEIHHO
cOpMyIMPOBAHHBIM yYaCTHUKAMHU B3aHMOJICHCTBUSI.

PeryasiTuBHbIe YHHBEpPCcaJIbHbIe yUeOHbIE 1eiiCTBUS

Camoopranuszauus:

BBISBISITH TPOOJIEMBI B JKM3HEHHBIX M Y4YEOHBIX CHTYalUsIX, TPEOYIOIIMX ISl PELICHUs
(bU3NIEeCKUX 3HAHUH;

OPHEHTHUPOBATHCS B PA3IMYHBIX MOJIXOAAX MPHUHITUS PEUICHUH (MHIUBHIyalbHOE, IPHHATHE
peLIeHus B IpyIIe, IPUHATHE PELICHUH IPYIIION);

CaMOCTOSITENIPHO ~ COCTABIATH ~AITOPUTM  pelleHus (U3NYeCKOoW 3agayd  WIM  IUIaHa
UCCIEIOBAaHUS C Y4ETOM HMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh NpeAaraéMble BAPHAHTHI PEILICHUN;

Je7aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJbHBII HHTEJIEKT:

JlaBaTh a/IEKBATHYIO OLICHKY CUTYyallUuu U MpeiaraTh IUlaH €€ N3MEHEHMUS;

OOBSICHATh PUUYHMHBI TOCTHKEHUS (HEIOCTUIKEHNUS) PE3yJIbTATOB JeSITEIbHOCTH, JaBaTh OL[CHKY
MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCJIE€ B XOJ BBINOJHEHUS (U3UUYECKOTO
UCCIIEIOBAaHMsI MM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENbCTB, U3MEHMBILUXCS CUTYaIHi,
YCTaHOBJIEHHBIX OIMOOK, BOSHUKIINX TPYAHOCTEH;

OLIEHHUBATh COOTBETCTBUE PE3Y/bTAaTa LEIU U YCIOBUSIM;

CTaBUTb ce0s1 HA MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU HAa HAy4HYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYyroro;

MIPU3HABATH CBOE MPaBO HA OMIMOKY MPH pelIeHNH (PU3NYECKUX 33/1a4 UM B YTBEP)KICHUAX HA
Hay4YHbIE TEMBI U TAKOE YK€ MPABO JAPYTOro.

HNPEIMETHBIE PE3YJIBTATBI

K xon1y o6yuyenust B 7 kiacce npeMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTPaKaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

UCIOJIb30BATh MOHATHUS: (U3NYECKHE U XUMHMUYECKHE SIBICHHS, HaOJIOJICHHE, SKCIEPUMEHT,
MOJIeJIb, TUTIOTE3a, EUHULIBI (PU3NYECKUX BEMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemiecTBa (TBEPAOE, JKMUIKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIDKCHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHs, PAaBHOAEHUCTBYIOUIas cuia, aedopmarus
(ympyras, maacTU4ecKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IBI;

paznuuath sBieHHS (AuQQy3us, TEMIOBOE IBIKCHHE YaCTUIl BEIIECTBA, PAaBHOMEPHOE
JBUKEHNE, HEPABHOMEPHOE JBUKEHHE, MHEPLIUS, B3aUMOJICHCTBUE TEN, PABHOBECUE TBEPABIX
TeJ C 3aKperyIEHHON OChIO BpalleHUs], epeaaya JaBieHUs TBEPAbIMU TeJlaMU, )KUJIKOCTSIMU U
razamu, atMoc(hepHoe JaBieHUE, TUTABAHUE TEJ, MPEBPALICHUS MEXaHUYECKOW SHEpPIruu) IMo
OMMCAaHUIO MX XapaKTEPHbIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIIMX JaHHOE
¢buznveckoe SABICHUE;

pacro3HaBaTh MPOSBICHUE M3YUYEHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOLIEM MHpE, B TOM
yycie Gusndeckue SBICHUS B MPUPOJE: MPUMEPHI ABMXKEHUS C PA3IMYHBIMH CKOPOCTSIMH B
KUBOM U HEXKUBOU IPUPOJE, ACUCTBUE CUJIbl TPEHUS B INPUPOAEC MU TEXHUKE, BIIMSIHHUE



aTMoc(epHOro JaBJIEHUs Ha KUBOM OpraHM3M, IUIABaHHUE PbIO, pblUark B Telle YyeloBeKa, Ipu
3TOM MEPEBOAMTH MPAKTUYECKYIO 3a/lauy B y4eOHYIO, BBIIENATH CYIIECTBEHHBIE CBOMCTBA
(mpu3Haku) pU3NYECKUX SBICHUM;

ONMCHIBATh M3Y4YCHHbIC CBOWCTBA Tel M (U3MUECKHUE SBJICHMS, HUCHOJIb3ys (pu3mueckue
BEJIMYUHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEIHSS CKOPOCTH,
CWJIa yIPYTrOCTH, CHJIa TSDKECTH, BEC TeJla, CHJIa TPEHMUSI, JaBIeHUe (TBEPAOIO Tena, KUAKOCTH,
ra3a), BBITAJKMBAIOIAs CHUJIa, MEXaHN4ecKast paboTa, MOIIHOCTb, IJICYO CHUJIbl, MOMEHT CHJIbI,
KOA(QPHUIHUEHT MOJIE3HOTO JACHCTBHUS MEXaHW3MOB, KWHETHUYECKAsl U MOTCHLUAIbHAS SHEPTHS),
IpU OMHMCAHUU MPABUIBLHO TPAKTOBATh (PU3WYECKHII CMBICT HCIIOJIB3YEMbIX BEITUYMH, HX
0003HAYCHHS ¥ SAMHUIIBI (DU3UUECKUX BEITUYHH, HAXOIUTh (DOPMYIIBI, CBSA3BIBAIOIINE JTAHHYIO
(buU3MYECKYIO BEIMUUHY C IPYTUMU BETUYMHAMU, CTPOUTH IPaQUKU N3yUYEHHBIX 3aBUCUMOCTEH
(U3HYECKUX BEIIMYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (hU3MUECKHUE SIBJICHHUS U IPOLECCHI, HCIOJb3Yys IpaBHIia
CJIOKEHHUSI CHII (BIIOJIb OJTHOM MpsIMOit ), 3akoH I'yka, 3akon [lackans, 3akoH Apxumesa, IpaBUIIo
paBHOBecHsI pbruara (0710Ka), «30J10TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, MpPH OTOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHa U 3aMUCHIBATh €ro
MaTEeMaTHYECKOE BBIPAXKECHHUE;

OOBSICHATh (U3NYECKHE SIBJICHHUS, MPOIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTYAaLNI TPaKTUKOOPUEHTUPOBAHHOT'O XapaKTepa: BhIABISTh IPUUMHHO-CIIEACTBEHHBIE CBA3H,
CTPOUTH OOBACHEHHE M3 1—2 JOrMYecKHux IIaroB ¢ OMOpoil Ha 1—2 M3y4yeHHBIX CBOMCTBA
(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemars pacuéTHble 3a7aud B 1-2 AeWCTBUSA, UCHONB3YS 3aKOHBI U (DOPMYIIBI, CBA3BIBAIOIINE
(¢u3nyecKkrue BEITUYMHBI: Ha OCHOBE aHAJM3a YCJIOBUS 3aJaud 3alKChbIBaTh KPaTKOE YCIIOBHE,
MOJCTaBIATh (pU3MUECKHe BENUYUHBI B (OPMYNBI W TMPOBOIUTH pPACUEThl, HAXOJIUTH
CIpaBOYHbIE JaHHbIE, HEOOXOAMMBbIE MJI pelIeHUs 3a/ady, OLEHUBATh PEATUCTUYHOCTD
MOJTyYeHHOM (pr3nueckoi BEIMUMHBI,

pacmno3HaBaTh MPOOIEMBbI, KOTOPHIE MOXXHO PEIIUTh MPH MOMOIIU (PU3UYECKHX METONOB, B
ONMCAaHUU HCCIIEIOBAHUS BBIICIATH MPOBEPIEMOE MPENIONIOKEHNE (TUIOTE3Y), pa3andarh U
WHTEPIPETUPOBATH MOTYUCHHBIN Pe3yNbTaT, HAXOIUTh OLIMOKH B XOJI€ OMBITA, JIeJaTh BHIBOJIBI
I10 €0 PE3yJIbTATaM;

MIPOBOAUTH OIBITHI MO0 HAOMIOAEHUIO (DU3MUECKUX SBJIECHUN WIM (PU3NYECKHX CBOWCTB TEN:
(dbopMynupoBaTh MPOBEpPSEMbIE MPEATNOIOKEHUS, COOMPATh YCTAHOBKY W3 MPEATIOKEHHOTO
000py0BaHus, 3aIUCHIBATH XO/JI OMbITa U (POPMYJIUPOBATH BHIBOJIBI;

BBINIOJIHATh TMPSAMbIE HM3MEpPEHUs PACCTOSIHUS, BpPEMEHH, Macchl Tena, 00bEMa, CHUJIBl U
TEMIEPATyPhI C UCIOIH30BAHIEM aHAIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aMUCHIBATH TOKA3aHUS
MpUOOPOB ¢ YUETOM 3aJaHHOM aOCOTIOTHON MOTPENTHOCTH U3MEPECHHI;

MPOBOJIUTH HCCIICIOBAHUE 3aBUCUMOCTH OJIHOM (DM3MYECKON BEIMYMHBI OT JPYroil C
UCIOJIb30BaHUEM IPSIMbBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PABHOMEPHO JABMXKYIIETOCS Tela OT
BPEMEHH [IBIDKEHUS Tella, CHIBI TPEHHsI CKOJBKEHHsI OT Beca Teja, KauecTBa oO0padOTKu
MOBEPXHOCTEN T€ U HE3aBUCUMOCTH CHJIBI TPEHUS OT IJIOLIAAN CONPUKOCHOBEHUS TEJl, CHIIbI
YIIPYTOCTH OT YJTMHEHUSI TIPYKUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00bEMA MOTPYKEHHON YacTH
Tela M OT IUIOTHOCTU >KUAKOCTH, €€ HE3aBHCHUMOCTH OT IJIOTHOCTHU Teja, OT INTyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEeJO, YCIOBUN TUTABAHMSI TEJN, YCIOBHI paBHOBECHUS pblyara M OJOKOB),
y4acTBOBATh B IUTAHUPOBAHWH y4EOHOTO HCCIEIOBaHUs, COOMPATh YCTAHOBKY WM BBHITIOTHSTH
U3MEpeHus, Clenys NpelIoKEeHHOMY IUIaHy, (UKCHUPOBATh pe3yJlbTaThl MOJy4YEeHHOU
3aBUCHMOCTH (DU3UYECKUX BEIMYMH B BUAC MPEAIOKEHHBIX TAOMUI[ U TpaduKOB, ACNaTh
BBIBOJIBI 110 pE3YyJIbTaTaM UCCIIEIOBaHUS;

MIPOBOANTH KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYUH (TIOTHOCTh BEIIECTBA KHUIKOCTU U
TBEPIOTO Tela, CHUJIa TPEHUS CKOJBXEHHUS, IaBICHUE BO3[yXa, BBITAIKUBAIOIIAS CHIIA,
JEUCTBYIOMAs Ha TMOTPYKEHHOE B KHUAKOCTh TeNO, KOA((UIMEHT MOJNE3HOTO IeHCTBUS



MPOCTBIX MEXAaHU3MOB), CIEIys MPEIOKEHHON MHCTPYKIHHU: TPH BBHIOJHEHUH H3MEPEHUI
coOHMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUMCIIATH 3HAUEHHE NCKOMOI BEJIMUHHBI,
co0Jro1aTh MpaBuiIa TEXHUKHU OE30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;
yKa3bIBaTh MPUHLUIBI ACHCTBUS NMPHOOPOB M TEXHHYECKHX YCTPOWCTB: BECHI, TEPMOMET,
JMHAMOMETp, COOOLIAIOIIMECS COCYIbI, 0apOMETp, pbIUar, MOIBUKHBIN U HETIOABMKHBIN OJIOK,
HAKJIOHHAS IIOCKOCTB;

XapaKTepHU30BaTh MPUHLUIBI JICHCTBUS M3YYCHHBIX NMPHOOPOB M TEXHHUYECKHX YCTPOMCTB C
OMmopoii Ha MX onucaHus (B TOM 4HCIE: TMOAMMUIHUKH, YCTPOWCTBO BOJONPOBOAA,
THIPABINYECKUI MPecc, MaHOMETp, BBICOTOMED, IOPIIHEBOW HACOC, apeOMETp), MCHOIb3Ys
3HaHUS O CBOMCTBaX (M3MUYECKUX SBJIEHUI W HeoOXoIauMble (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOIUTH TPUMEPHI (HAXOIUTh MH(OPMALIUIO O MPUMEPax) MPAKTHYECKOTO HCIIOJIB30BAHUS
(bU3NIEeCKUX 3HAHUI B IOBCEIHEBHOM )KU3HM ISl 0O0ecrieueH s 0€301MacHOCTH P 00paIieHUN
¢ npudopaMH M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHS 310POBbS M COOJIOIECHHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPY)KAIOIIEH cpeie;

OCYIIECTBISTH OTOOpP MCTOYHHKOB MH(POpManuu B VIHTEpHETE B COOTBETCTBUH C 3aJIlaHHBIM
MIOVMCKOBBIM 3allpoCcOM, Ha OCHOBE HMEIOLIMXCS 3HAHUM M IMyTEM CPaBHEHHS Pa3IMYHBIX
MCTOYHHUKOB BBIIEIATH WH(OPMAIHIO, KOTOPAs! SIBJISIETCS] MPOTUBOPEYUBOI HIIM MOXET OBITh
HEJIOCTOBEPHOI;

UCIIOJIB30BAaTh TPU BBIIOJIHEHUH Y4YEOHBIX 3aJaHUil HAay4YHO-TIOMYJISIPHYIO JIUTEPaTypy
(GU3NIECKOTO COZEpIKaHus, CIPAaBOYHBIE MaTepHajbl, pecypchl ceth VHTepHET, BiaaeTh
npuéMaMH KOHCIIEKTUPOBAHMs TEKCTa, Mpeodpa3zoBaHMs MH(MOpPMALMM U3 OIHOM 3HAKOBOU
CHCTEMBI B JIPYTYIO;

co3laBaTh COOCTBEHHbBIE KpaTKHE€ IUCHbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE 2—3
MCTOYHHUKOB UHPOPMALIUU (PU3HUUECKOTO COJIEPKAHMsI, B TOM YHCIIE MyOJINYHO /1e1aTh KpaTKue
COOOMICHUsI O pe3ysbTaTax MPOEKTOB WM YYE€OHBIX HCCIIEOBAHUH, TMPH ITOM TPAMOTHO
UCIOJIb30BaTh N3YYCHHBIN MOHATUHHBIN anmapar Kypca GU3UKH, COIPOBOXKAATH BHICTYIIJICHHUE
MpE3EHTALNEN;

MIPH BBIMTOJIHEHUH y4eOHBIX MPOEKTOB U UCCIIEIOBAHUN PaCTIpeAesTh 00SI3aHHOCTH B TPYIINE B
COOTBETCTBHHM C TIOCTABJICHHBIMH 3aJadyaMH, CJEIUTh 3a BBIMOJIHEHHUEM IUIaHA JCHCTBHM,
aJIeKBaTHO OLIGHUBaThb COOCTBEHHBIH BKJIAJ B JEATENBHOCTh TPYMIbI, BBICTPAUBATh
KOMMYHHUKAaTHBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAFOIIINX.

K xoH1y 00y4eHus: B 8 kiacce npeaMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTpaXaThb
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

UCIOJIb30BATh MOHATHUSA: Macca M pa3Mepbl MOJIEKYJI, TEINIOBOE JABHKEHHE aTOMOB M MOJIEKYII,
arperaTHble COCTOSHHUS BEILECTBAa, KPUCTAJUIMYECKHE M aMOp(HBIE Tesa, HACHIEHHBIA WU
HEHACHIIEHHBIN Tap, BIAKHOCTHb BO3/yXa, TEMIIEpaTypa, BHYTPEHHSS JHEPTHUs, TEIUIOBOU
JIBUTaTeNlb, AJIEMEHTAPHBIM SJEKTPUYECKUN 3apsi, 3JEKTPUYECKOoe IoJe, MPOBOJHUKUA U
TVDJICKTPUKH, TIOCTOSTHHBIHN IEKTPUYECKUI TOK, MAarHUTHOE TIOJIC;

pa3nuyath sIBJIEHUA (TEIUIOBOE PACHIMPEHHE U CKaTHe, TEeIUIoNepeaaya, TeII0BOE PaBHOBECHE,
CMayMBaHMe, KAWUISPHbIE SIBICHUS, UCTIapeHUe, KOHIEH CallUs, IUIaBlIeHHEe, KPUCTAIUIN3ALUs
(oTBepaeBaHME), KHUIIEHHE, Terionepenaya (TEIIONPOBOJAHOCTb, KOHBEKLHS, H3IY4YEHHUE),
AJIEKTPHU3alMs TeJ, B3aUMOACUCTBUE 3aps0B, JEHCTBUSA 3JEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHKE, B3aUMOJICICTBUE MAarHUTOB, I€ICTBME€ MAarHUTHOTO I0JI HA IPOBOJHUK C TOKOM,
9JIEKTPOMArHUTHAsE MHIYKIIMS) [0 OMMCAHMIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOLIUX JAHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh IPOSIBICHUE M3YYEHHBIX (PU3MUECKUX SIBICHUH B OKPYXKAIOIIEM MHUpPE, B TOM
yrcie GU3NYEcKue SBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHUE M KaMJUISIPHBIC SIBJICHUS
B IpUpOAE, KpUCTAIBI B Ipupoje, usnydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3bl, o0pa3oBaHHE POCHI, TyMaHa, MHEs, CHera, JJIEKTPHUECKUE SBICHUS B aTtMocdepe,



UIEKTPUUYECTBO IKUBBIX OPraHU3MOB, MAarHMTHOE Ioyie 3eMiH, JApeid momocoB, posb
MarHMTHOTO MOJsS JUId JKM3HUM Ha 3emie, MOJSPHOE CHUSHHUE, IPU OSTOM NEPEBOIUTH
IPAKTUYECKYI0 3a7ayy B y4eOHYI0, BBLIEIATH CYLIECTBEHHBbIE CBOWCTBA (IIPU3HAKH)
(bU3NYECKUX SIBICHUI;

OINMCHIBATh H3YYEHHBIC CBOIMCTBa Ted W (PU3MUYECKUE SBJICHUS, HCHOJIB3ysd (PHU3UUECKHE
BEJIMYMHBI  (TeMIleparypa, BHYTPEHHSsSI DSHEpPIUs, KOJUYECTBO TEIUIOTHI,  yJEibHas
TEIUIOEMKOCTh BELIECTBA, y/eIbHas TEIJI0Ta IUIABJICHHUS], YAeIbHAasl TEII0Ta 1apooOpa3oBaHus,
yJelbHas TeIUIOTa CrOPAHUs TOIINBA, KO3()(DUIIMEHT MOJIE3HOTO JAeHCTBUS TEIUIOBOW MAIMHBI,
OTHOCHUTEJIbHAS BIAXKHOCTb BO3JyXa, 3JEKTPUYECKUH 3apsl], CHJIa TOKa, 3JIEKTPUYECKOe
HanpsDKeHHUE, CONMPOTHBICHHUE MPOBOJHUKA, YICIBbHOE CONPOTUBIICHUE BEIIECTBa, paboTa U
MOIIHOCTb 3JIEKTPUYECKOTO TOKA), IIPU ONMMCAHUM NPABHIIBHO TPAKTOBATh (PU3UUECKUIN CMBICII
MCTIOJIb3yEMBIX BEJIMYHMH, 0003HAYCHUS U €AMHUIIBI (PU3HMUECKUX BETTMYNH, HAXOJUTH (POPMYIIBI,
CBSI3bIBAIOIIME JAaHHYIO (U3MUECKYI0 BEIMUYMHY C APYTMMH BEIUYMHAMH, CTPOUTH I'paduKu
W3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

XapaKTepu30BaTh CBOWCTBA Tel, (pU3MUECKUE SIBICHHS M MPOIECCHI, MCIOJIb3YSl OCHOBHBIC
MOJIOKEHHUSI  MOJIEKYJIIPHO-KMHETUYECKOM  TEOpUHM  CTPOEHMS  BELIECTBA,  MPUHIIMII
CYIEpHO3UILIMU MOJeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsijaa, 3akoH Oma Jyis
yyacTka uenu, 3akoH JDxoyns—JleHna, 3aKOH COXpaHEHHUs SHEPruM, IMpPH STOM JlaBaThb
CIIOBECHYIO (JOPMYJMPOBKY 3aKOHA U 3aIIUCBIBATH €0 MAaTEMATUYECKOE BBIPAXKEHHUE;
OOBSICHATH (PU3UYECKUE MPOLECCH W CBOWCTBA TEJN, B TOM YHUCIIE M B KOHTEKCTE CHUTYyallUil
IIPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATH PUYMHHOCIEACTBEHHBIE CBSA3H, CTPOUTH
00BsICHEeHUE U3 1—2 JIOTMYECKUX MIAaroB ¢ OMOpOi Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PU3MUECKUX
SABJICHUM, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3a7auu B 2—3 AEHUCTBUS, MCIOIb3Ys 3aKOHBI M (POPMYJIbI, CBSI3BIBAIOLIHE
¢u3nyecKkrue BEIMYMHBI: Ha OCHOBE aHallM3a YCJOBMS 3aJaud 3alUChIBATh KPATKOE YCIIOBHE,
BBISIBJIATh HEJOCTAaTOK J@HHBIX JUIS peIIeHUs 3aJaud, BbIOMpaTh 3aKOHbI U (OPMYIIBI,
HeoOXxouMble Uil €€ pellieHus, IPOBOAUTh Pacu€Thl U CpPaBHUBATh MOJYYEHHOE 3HAUYEHHUE
(¢u3n4ecKoil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh MPOOJIEMbl, KOTOPbIE MOKHO PEIHIUTh MPHU MOMOLIM (U3UUYECKUX METOJIOB,
UCIOJIb3YSl ONHCAHUE MCCIIEN0BaHUS, BBIACNATH IPOBEPSEMOE MPEIIOJI0KEHNE, OLEHUBATh
IIPaBWJIBHOCTB MOPSIIKA IPOBEIEHUS UCCIIEJOBAHMS, JIEJIaTh BBIBOJIBL,

MIPOBOJIUTH OMBITHI MO HAOMIOAEHUIO (PU3MUECKUX SIBICHUH WM (U3UYECKUX CBOWMCTB Tel
(KamwIsipHBIE SBJICHUS, 3aBHUCHUMOCThH JABJIEHHMSI BO3[yXa OT €ro o0béMa, TeMIeparyphbl,
CKOPOCTH IIpOLIECCAa OCThIBAHMS W HArpeBaHUs IpPU H3JIyYEHUU OT ILBETa M3JIydarouleu
(moromaronei) MOBEPXHOCTH, CKOPOCTh HCIAPEHUs] BOABI OT TEMIEpaTyphl KHJIKOCTU U
Iioiaau €€ MOBEPXHOCTH, DJIEKTPU3aLUs TNl U B3aUMOACHCTBHUE IJIEKTPUUECKUX 3apsIOB,
B3aMMOJICIICTBIE TMOCTOSIHHBIX MAarHWTOB, BU3yaJM3allMsl MArHUTHBIX MOJIEH MOCTOSHHBIX
Mar"HuToB, JEHCTBUS MAarHUTHOTO IOJISI HA NMPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHura,
CBOMCTBA  3JIEKTPOABUTATENSl  IOCTOSIHHOTO  TOKa):  (OpMYyJIHMpOBAaTh  IPOBEpsSEMBIE
MPEINOI0KEHUs, COOMpPaTh YCTAHOBKY M3 NPEAJIOKEHHOrO 00OpYJIOBaHUS, OMUCHIBATH XOJ
ombITa U (OpMyIHpPOBATH BHIBOIBL;

BBITIOJIHATE MpPSIMbIE M3MEPEHUs TEeMIIEpaTypbl, OTHOCUTEIBHON BIAXXKHOCTH BO31yXa, CHIIBI
TOKa, HANpsOKEHHS C MCIOJIb30BAaHMEM AaHAJOIOBBIX NPUOOPOB M JIATUYUKOB (PU3MUECKUX
BEJIMYMH, CPAaBHUBATh PE3YJIbTAaThl U3MEPEHUH C yUETOM 3alaHHON a0COIIOTHOM MOTPENIHOCTH;
MPOBOJIUTh HCCIICOBAHUE 3aBUCUMOCTH OJIHOM (DM3MYECKON BEIMYMHBI OT JPYrol C
HCIOJIb30BAaHUEM IMPSIMBIX H3MEpPEHUI (3aBHCHUMOCTb CONPOTHUBIICHUS IPOBOJHUKA OT €ro
JUTMHBI, TUIOLA/IU TIONEPEYHOr0 CEYEHUs U YAEIbHOIO COPOTHUBIICHHS BEIIECTBA IPOBOAHUKA,
CWJIBI TOKa, MAYLIEr0 4epe3 MPOBOJHHUK, OT HANpSOHKEHHs Ha NPOBOJHUKE, HCCIIEIOBaHHE
MOCJIEIOBATENbHOIO W MapajuleIbHOIO  COCOUHEHHMH  NPOBOJHMKOB):  IUIAHUPOBATh
UCCIieIOBaHKEe, COOMPATh YCTAHOBKY U BBITIOJIHITH U3MEPEHHUS, CIIEIYs NPEI0KEHHOMY IUIaHy,



(GuKCUpOBaTh PE3yJbTaThl MOJYYEHHOH 3aBUCUMOCTH B BMJE TaOIMIl M TpauKOB, J€NaTh
BBIBO/IBI 110 pe3yJIbTaTaM MCCIICTOBAHMS;

MIPOBOJIUTH KOCBEHHBIC M3MEPEHUs (PU3NUECKUX BEIHUMH (yIeIbHAas TEINIOEMKOCTh BEIIECTBA,
COIIPOTHBIIEHUE MPOBOJHUKA, paboTa M MOIIHOCTH AJIEKTPUYECKOTO TOKA): IUIAHHPOBATH
U3MEpEeHus1, cOOUpPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIENys NPEAOKEHHON HUHCTPYKIMH,
Y BBIYHCIISTH 3HAYCHNUE BEJIINUHHBI,

co0Jr01aTh MpaBuiIa TEXHUKH O€30MTaCHOCTH MpH paboTe ¢ 1a00opaTOpHBIM 000pPYI0BaHUEM;
XapaKTepu30BaTh MPHUHIUIBI ASUCTBUS M3YYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OIOpO Ha MX onucaHus (B TOM 4YHCIIE: CUCTEMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBas
TypOuHa, aMIepMeTp, BOJIBTMETP, CUETUMK INEKTPUUECKON YHEPIUH, IJICKTPOOCBETUTEIIbHbIC
puOOpBI, HArpeBaTeNbHbIE JIEKTPONPUOOPHI (IIPUMEPHI), SIEKTPUUECKHE HPEJOXPAHUTEIH,
AJIEKTPOMATHUT, AJIEKTPOABHUraTeNb IOCTOSHHOTO TOKA), WCIONB3YS 3HAHHUA O CBOWMCTBAX
(bu3nYecKUX sIBICHUH U HEOOX0IUMBbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M U3MEpPUTENIbHBIE MPUOOPHI M0 CXeMaM U
CXEMaTHYHBIM PHUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETpP, TUTPOMETD,
JIBUraTellb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI IEKTPHUUECKUX
Henel ¢ MOoCIeA0BaTeNIbHBIM U MapauIeIbHBIM COSAMHEHUEM 3JIEMEHTOB, pa3jiinyasi yCIOBHBIC
0003HAYCHUS HIIEMEHTOB JIEKTPUUECKUX LIeTell;

IPUBOAUTH MPUMEPHI (HAXOIUTh MH(OPMAIMIO O MpUMepax) MPAKTUUYECKOTrO0 UCHOIb30BAHUS
($bU3NYEeCKUX 3HAHUH B TOBCEAHEBHOM KHU3HH JJIs1 0OecreueHus: 0€30IacHOCTH PU 0OpaIeHNH
¢ npubopamMM M TEXHUYECKUMHU YCTPOHCTBAMM, COXPAHEHUS 3/10pPOBbS U COOJIIOAECHUS HOPM
9KOJIOTMYECKOT0 MOBEACHUS B OKPYXKAIOLIEH cperie;

OCYIIECTBIISITh MOWCK HWH(pOpManuu (Qu3mueckoro coaepkanusi B HTepHETE, HA OCHOBE
UMEIOIIMXCS 3HAaHUH W MyTéM CpaBHEHUS JONOJHUTEIbHBIX HCTOYHMKOB BBLACTATH
WH(POPMAIIHIO, KOTOPAst SBIISIETCS IIPOTUBOPEUHNBOI M MOKET OBITH HEIOCTOBEPHOM;
WCTIOJB30BaTh TMPHU BBITIOJHEHWH YYEOHBIX 3aJJaHWH HAyYHO-TIONMYJSIPHYIO JIUTEPATypy
(Gu3n4ecKoro cojep:kaHus, CIpaBOYHbIE MaTepHajbl, pecypchl ceTh HHTepHeT, BiajeTh
npuéMaMHl KOHCIEKTHUPOBAaHUSI TEKCTa, MpeoOpa3oBaHUs MHQOpPMAIMM U3 OJHOM 3HAKOBOM
CHCTEMBI B IpYT'YIO;

co3J/laBaTh COOCTBEHHbIE MMCbMEHHBIE M KPAaTKUE YCTHBIE COOOIEHUs, 060011ast HHpOpMaIUio
U3 HECKOJIbKUX UCTOYHHUKOB (PU3UYECKOT0 COJEPKAaHUs, B TOM YHUCIIE IYOJIMYHO MPEACTABIAT
pe3yabTaThl TMPOEKTHOW WIJIM HCCIEIOBATEIbCKOW JESITEIBbHOCTH, MPU 3TOM TI'PaMOTHO
MCIOJIb30BATh U3YYCHHBIN MOHATUHHBIN anmapar Kypca GU3UKH, COIIPOBOXKAATH BBICTYIIJICHHUE
MpEe3EHTALNEN;

TIPH BBITIOJTHEHUH YYEOHBIX MPOCKTOB M MCCIEOBAHNHN (PU3NIECKUX TTPOIIECCOB PACTIPENEIISATh
00513aHHOCTH B IPYIIE B COOTBETCTBUH C IOCTABJICHHBIMHU 3a/1a4aMH, CJIEAUTD 32 BHITOJTHEHUEM
TUTaHa JCWCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHMBATh COOCTBEHHBINH BKJIAl B
NeSITeNbHOCTh TPYMIbI, BBICTPAaUBaTh KOMMYHHKAaTHMBHOE B3aUMOJCHCTBUE, MPOSIBIISS
TOTOBHOCTB pa3pemiaTth KOH(IUKTHI.

K xoHIy 00y4eHus B 9 kiacce npeaMeTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE JOJKHBI OTpa)xaTh
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

UCIOJIb30BaTh  TMOHATHS:  CcHCTeMa  OTcy€ra, MaTepuHalbHas  TO4ykKa, TpaeKTopus,
OTHOCHTEJIbHOCTh MEXaHHUECKOTO JBMKEHUS, nedopmanus (ynpyras, IiacTudeckas), TpeHHe,
LEHTPOCTPEMHUTENBHOE YCKOPEHUE, HEBECOMOCTh U MEpPEerpy3ku, LEHTpP THKECTH, aOCOOTHO
TBEPIOE TEJO, IIEHTP TSHKECTU TBEPIOTO Tela, paBHOBECHE, MEXaHHUUECKUE KOJICOAHNUS U BOJIHBI,
3BYK, UH(Pa3BYK U YIbTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIa 3JI€KTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JNAIBbHO30PKOCTb, CHEKTPhI HCITYCKaHUS U MOTJIOLIeHus, anbda, 6eta- u
raMma-u3JydeHus, U30TOIbl, SAepHas YHEPreTHKA;

pasznuyath ABJIEHUS (PaBHOMEpPHOE U HEPaBHOMEPHOE MPSIMOJMHEHHOE JBUKEHHE,
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE [BI)KEHHE, CBOOOAHOE TMAJCHUE TEJ, pPaBHOMEPHOE



JBM)KEHUE 110 OKPY)KHOCTH, B3aUMOJEWCTBUE Tel, PEAKTUBHOE JBMXKCHME, KOJeOaTelbHOE
JBIDKEHUE (3aTyxarolllie M BBIHYXJIECHHBIE KOJICOAaHWs), PE30HAHC, BOJHOBOE JBIDKEHHE,
OTpa)KCHHE 3BYKA, IPSIMOJIMHEHHOE DPACIpPOCTPAaHEHHE, OTPAKEHUE W IPEIOMIICHHE CBETa,
MOJTHOE BHYTPEHHEE OTpaKeHHE CBETa, Pa3NIoKEHHE OEJOro CBeTa B CIEKTP U CIIOKEHHE
CIEKTPAJIBHBIX LIBETOB, IUCIEPCHS CBETA, €CTECTBCHHAsS PAJHMOAKTHUBHOCTb, BO3HMKHOBEHHE
JMHENYaToOro CIEKTpa M3JIY4YEHHs) IO ONMCAHMIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SIBIICHUE;

pacrio3HaBaTh IPOSIBICHUE M3YYEHHBIX (DPU3MUYECKUX SIBICHUM B OKpyXarolleM Mupe (B TOM
qucie (Gpu3nueckue sIBICHUs B MPUPOJE: IPUINBBI U OTJIUBBL, ABMKeHHE I1aHeT CoHeuHoH
CUCTEMBI, PEAaKTUBHOE [IBUKEHUE JKHUBBIX OPraHU3MOB, BOCIIPHUSTHE 3BYKOB >KMBOTHBIMHU,
3eMJICTPSACEHNE, CEHCMHMYECKHE BOJHBI, L[YHAMH, 3XO, LBETA TEJ, ONTHUYECKHE SBJICHUSA B
npupoje, OHOJOrMYecKoe MACWCTBHE BHIMMOTO, YIbTPA(PHUOIETOBOTO W PEHTIC€HOBCKOTO
U3IYyYeHUH, €CTECTBEHHBIH pPAaJUOAaKTUBHBIA (OH, KOCMHUYECKHE Jy4H, PaJIUOAKTHBHOE
M3JIy4eHUE NPUPOAHBIX MHUHEPAIOB, NEHCTBHE PAJAMOAKTUBHBIX W3JIyYEHUHM Ha OpPraHu3M
YeJIOBEKA), IPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a7auy B yUeOHYI0, BBIJICINIATh CYLIECTBEHHBIE
CBO¥CTBa (IpU3HAKN) PUINICCKUX SBIICHUM;

OINMCHIBATh H3YYEHHBIC CBOMCTBA Tel W (HU3MYECKUE SIBICHHSA, HCIONB3Ys (U3NYECKHE
BEJIMYMHBI (CpEe/IHsAsA U MTHOBEHHAsI CKOPOCTb TeJla IPY HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHE,
IepeMelIeHue, IMyTh, YIJIoBas CKOPOCTb, CWja TPEHHUs, CUja YIPYTNOCTH, CHJIA TSAXKECTH,
YCKOpEeHHEe CBOOOJHOIO MaJEHUs, BEC Tela, UMILYJIbC Tesla, UMIIYJIbC CHIIbI, MEXaHUYecKas
paboTa ¥ MOUIHOCTH, OTEHIMATIbHAS DHEPTUS TeNa, IMOJHATOTO HaJl TIOBEPXHOCTHIO 3EMJIH,
[IOTEHLIMAJIbHAs DHEPIUs CXKATOM INPYKUHBI, KHHETUYECKasi DHEPIUs, IOJHAs MEXaHU4ecKas
SHEprus, Nepuoj M YactoTa KoseOaHUl, JAJMHA BOJIHBI, TPOMKOCTh 3ByKa M BbICOTa TOHA,
CKOpPOCTh CBETa, MOKa3aTelb MPEeIOMIIEHUS Cpejbl), IPU OMHCAHUU MPABUIBHO TPAKTOBATh
(bu3nyecKuil CMBICI UCTIONIb3YyEMbIX BETUYNH, 0003HAUYEHHUS U €IUHULBI (PU3NUECKUX BEIUUUH,
HaXO0AUTh (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUYMHY C APYTUMH BETMUYMHAMH,
CTPOUTH IpapMKU N3YUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA TeJl, (PU3WYECKUE SBJICHHMS M MPOILECCHI, MCIONb3ysS 3aKOH
COXPAHEHHUS DHEPIMH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUI CYIEPIO3ULUN CHJI, TPUHLIMII
OTHOCHUTENBHOCTH ['amuiesi, 3akoHbl HBIOTOHA, 3aKOH COXpPAaHEHUs HWMITYJIbCA, 3aKOHBI
OTpa)XKCHHS U NPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MacCOBOTO YHUCEIN IIPH
SJIEPHBIX PEAKLUAX, IPU ATOM JaBaTh CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3alMCHIBATh €r0
MaTEMaTHYECKOE BBIPAXKECHHUE;

OOBSICHATh (PU3UUECKUE MPOLECCHl M CBOMCTBA TeJ, B TOM YHUCJIE M B KOHTEKCTE CUTyalUi
MIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH
00BsICHEHUE U3 2—3 JIOTMYECKUX IIAroB ¢ OMOpOi Ha 2—3 M3Y4YEHHBIX CBOMCTBA (pU3HUECKUX
SIBJIGHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTth pacy€THbIE 3a/1a4M (ONMUparoIINecs Ha CUCTEMY U3 2—3 ypaBHEHUH ), UCIIOIb3YS 3aKOHbI
u (QopMyIibl, CBsI3bIBalOIIME (PU3MUECKUE BEIMYMHBI: Ha OCHOBE aHAJIM3a YCIOBHS 3aJaud
3aMMChIBaTh KPATKOE YCIOBHUE, BBISIBIATH HEIOCTAIOIINE WM W30BITOYHBIE TaHHBIE, BHIOUMPATh
3aKOHBI M (OpPMyINBl, HEOOXOIUMBIE JUISI PELICHHs, NPOBOJUTH pPACUYEThl U OLEHUBATH
PEATUCTUYHOCTh MOTYYEHHOTO 3HAYEHUS] PU3NYECKON BEJTMUHHBI;

pacrno3HaBaTh NpPOOJIEMbI, KOTOPbIE€ MOXHO PEHIMTh MpPU MOMOIIM (PUINYECKHX METOMOB,
HCIIONB3Ysl ONMCAHME MCCIEAOBAHUSA, BBIACIATH IPOBEPSAEMOE IIPEAIOIOKEHUE, OLCHUBATH
IIPaBWIBHOCTBh TIOPSiAKA IPOBEACHMS MCCIEAOBAaHUA, ICNIaTh BBIBOJBI, MHTEPIPETUPOBATH
pe3yabTaThl HAOMIOICHUN U OTIBITOB;

MIPOBOJIUTH OMBITHI MO HAOMIOAECHUIO (PU3MUYECKUX SIBICHUM WM (PU3MUECKUX CBOWCTB T
(u3ydyeHue BTOporo 3akoHa HpIOTOHa, 3aKOHAa COXpaHEHHs SHEPrHM, 3aBUCHUMOCTb NEPHOAA
Kosie0aHUH MPYKUHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh
OT aMIUIMTYJbl MajblX KojeOaHWH, NMPSMOJIMHEHHOE paclpoCTpaHEHHE CBETa, pa3jioKeHue



0enoro ceera B CHEKTp, M3Y4YEHUE CBOMCTB M300pa)K€HHs B IJIOCKOM 3€pKaje M CBOWMCTB
M300paKeHUs TMpeaMeTa B cOoOMparonieil JuH3e, HaOJIOJCHUE CIUIOIMIHBIX W JIHHEHYATBIX
CIIEKTPOB H3JIy4EHUs): CAMOCTOSITEIbHO COOMpaTh YCTAaHOBKY W3 H30BITOYHOro Habopa
000pyI0BaHUs, OIMCHIBATH XOJ OMBITA U €r0 PE3yIbTAThl, (HOPMYIHPOBATH BHIBOAKI;
MPOBOJIUTH NPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, ONpeneNsis CpeaHee 3HaYCHHE
M3MepsieMoil BeIruuHbI ((POKYyCHOE paccTOsIHME COOMpArOIIel JIMH3bI), 00OCHOBHIBAThH BHIOOP
croco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);

IIPOBOJIUTH UCCIIEIOBaHUE 3aBUCUMOCTEH (PU3MUYECKMX BEJIMYUH C HUCIOJIb30BAHMEM IPSIMBIX
M3MEpeHuH (3aBUCUMOCTH IYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HayallbHOU
CKOpOCTH, IIepuosia KojJeOaHU MaTeMaTH4YeCKOro MasiTHUKa OT JJIMHBI HUTH, 3aBUCUMOCTH
yIJia OTpa)KEHHsI CBETa OT yTIJjla MaJCeHUs U yriia MPeJOMIICHHUS OT yriia MaJeHus): TUIAHUPOBaTh
UCCIIeIOBaHKE, CAMOCTOSITENIbHO COOMPATh YCTAaHOBKY, (PUKCUPOBATH pe3yNbTaThl MOIY4E€HHON
3aBUCUMOCTH (DU3MYECKMX BEIUYMH B BUAE TAaONMWMI W TpPauKOB, JENaTh BBIBOJABI IO
pe3yiabTaTaM MCCIEJOBAHNUS;

IIPOBOJIUTH KOCBEHHBIE U3MEPEHUSI (PU3UUECKUX BEIMUUH (CPEHSSI CKOPOCTh U YCKOPEHHE Teja
IIpU PaBHOYCKOPEHHOM JIBUKCHUH, YCKOPEHHE CBOOOJHOTO MAACHUs, KECTKOCTh MPYKUHBI,
KOA(Q(QUIMEHT TPEHUs CKOJIbXKEHMS, MEXaHW4ecKas paboTa U MOILIHOCTb, YaCTOTa U MEPUO]
KoJIe0aHUH MaTEeMaTHYeCKOro M TMPYKMHHOTO MAasSTHHKOB, ONTHYECKAas CHiIa COOHMpAaroien
JUH3BI, PAAMOAKTHBHBIA (OH): MIAHUPOBATh HM3MEPEHMsI, COOUpPATh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY U BBINOJIHATh HM3MEpPEHHs, CIeAys MPeUIOKEHHOW WHCTPYKLUHU, BBIYHUCISTH
3HaYeHHWE BEIMYMHBI W AHAJIU3UPOBATh IOJIYYEHHBbIE pPe3yJibTaThl C Y4ETOM 3aJaHHOU
IIOIPEIHOCTH U3MEPEHUN;

co0IroAaTh MpaBuiia TEXHUKU 0€30I1aCHOCTH IpU paboTe ¢ 1abopaTOPHBIM 000PYAOBAHUEM;
pa3nuyaTh OCHOBHBIC NPU3HAKH W3YYEHHBIX (H3MUECKUX MOJEJIEH: MaTephalibHas TOYKa,
a0COJIOTHO TBEPJOE TEN0, TOYEUHBIH HCTOYHUK CBETa, Jyd4, TOHKas JIMH3a, IJIaHeTapHas
MOJIENTb aTOMa, HyKJIOHHAsI MOJIe]Tb aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPHHIUIBI ACUCTBUS M3YYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOWMCTB C
OMopoi Ha MX OomucaHus (B TOM 4YHCIE: CIHUIOMETP, JAaTYUKU IOJIOKEHUS, PACCTOSHUS U
YCKOpPEHHsS, pakeTa, dXOJIOT, OYKH, MEepHUCKOIN, ¢oToammapar, ONTHYECKHE CBETOBOJEI,
CIIEKTPOCKOI, JT03UMETp, Kamepa BuiibcoHa), UCMONB3ysl 3HAHMA O CBOMCTBAaX (hU3MYECKHX
SIBJIGHUN U HEOOXOUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCTIOJNB30BAaTh CXEMBl M CXEMaTHYHbIE PUCYHKH M3YyYCHHBIX TEXHHUECKUX YCTPOMCTB,
U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMYECKHX TMPOLECCOB IMPH PELIeHUH Y4eOHO-
MPAKTUYECKUX 3a/1a4, ONTHYECKUE CXEMBI JJIsl TIOCTPOCHUS H300paKEHUH B TUIOCKOM 3epKajie u
coOuparoIe JHH3E;

MPUBOANUTH MPUMEPHI (HAXOIUTh MH(OPMAIHIO O MpUMepax) MPAKTUIECKOT0 UCIOIb30BAHUS
($u3NYeCKUX 3HaHUH B TOBCEAHEBHOM KHU3HU JJIs1 0OecreueHus: 0€301acHOCTH MPU 0OpaleHNH
¢ mpuOOpamMH M TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHUS 3/I0POBBS U COOJIOACHUS HOPM
HKOJIOTUYECKOTO MOBE/ICHUS B OKPYKAIOLIEH cpeie;

OCYILLECTBIATH MOUCK MHPOpMALIMU (PU3UUECKOTO coepkaHus B IHTepHETe, caMOCTOSTEIHHO
(bopMyIHpys TOUCKOBBIN 3aIPOC, HAXOAUTH ITYTH OTIPENEICHUS JTOCTOBEPHOCTH TTOTYUYESHHON
nH(pOpMaIUY Ha OCHOBE UMEIOIIMXCS 3HAHUN U JIOTIOJTHUTEIbHBIX UCTOUHUKOB,;

UCTOJb30BAaTh MpPU BBINOJHEHUH Y4YEOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO JIUTEPATypy
(GU3MYECKOro CoJepKaHus, CIpPaBOYHbIE MaTepHuaibl, pecypcbl ceTh VIHTepHeT, BiajeThb
npuéMamM KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHMs MH(POPMAIMM U3 OIHON 3HAKOBOU
CHCTEMBI B IpYT'YIO;

co3/laBaTb COOCTBEHHBIC NHCBMEHHBIE M YCTHBbIE COOOLIEHHS Ha OCHOBE MH(POpPMALUU M3
HECKOJIbKUX HCTOYHUKOB (DU3MYECKOTO COJAEp)KaHUs, MYOJUYHO MPENCTABIATH PE3YJIbTATHI
IIPOEKTHOM HWJIM HCCIEN0BATENbCKON NEATEIbHOCTH, NPU 3TOM TIPAMOTHO HCIOJIb30BAThH



M3y4EHHBIN NOHATUIHBIN annapar n3y4aeMoro pasjena (pU3MKu 1 COIPOBOXKAATh BBICTYIIJICHUE
Mpe3eHTaIel ¢ y4€TOM 0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoumyecTBo yacoB
Ne HaunmeHoBaHue pa3ie/ioB U TeEM Korrpoapmere  Tpaxruseckue DaekTpoHHbIe (HHPPOBHIE)
n/n MpOrpaMmblI Bcero paGoTLI paBoTLI o0pa3oBaTejibHbIE pecypChl
Paszzen 1. ®usuka u e€ poJib B NO3HAHUH OKPY/KAIOIIEr0 MUpPa
1.1 ®dusuka - HayKa O IPUPO/IC 2 1 https://m.edsoo.ru/ZJ2UI13BMX
1.2 dusnyecKue BETHINHBI 2 1 https://m.edsoo.ru/UDCTC8RJD
1.3 EcrecTBeHHOHAYYHBIM METO/ TO3HAHHMS 2 1 https://m.edso0.ru/ZOL70QLIIS
Hroro no paszaeny 6
Pa3znea 2. [lepBoHavaibHbIE CBEIE€HUS 0 CTPOEHUH BellleCTBA
2.1 CtpoeHue BellecTBa 1 https://m.edso0.ru/2SJ151M41
2.2 JIBIXCHNE U B3AHMO/ICHCTBUE HACTHIL 2 1 https://m.edso0.ru/ZXDKQLXCC
BEIIECTBA
2.3 ArperaTHble COCTOSIHHSI BEIIECTBA 2 https://m.edso0.ru/ONOV1XY1K
Htoro mo paszaeny 5
Pasznea 3. /IBuskeHue U B3aUMoO/IeiicTBHE TeJl
3.1 MexaHauyeckoe JBUKEHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Wueprusi, Macca, TNIOTHOCTh 4 1 https://m.edsoo0.ru/GXPU4MT5P
3.3 Cua. Buns! e 14 1 2 https://m.edsoo.ru/9RNDRUONW
Hroro nio pazgeny 21
Pa3nen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH M ra30B
4.1 Jlapnenne. Ilepenata rapienus TEEP/BIMH 3 https://m.edsoo.ru/X0DW367P2
TEJIaMU, KUAKOCTSIMH U Ta3aMu
4.2 JlaBlIeHHE KUIKOCTH 5 https://m.edso0.ru/2MVXZ0KL4
4.3 ATMochepHoe TaBiieHne 6 https://m.edso0.ru/T7134SXNO
4.4 JICHCTBHE KHIKOCTH M 32 HA HOrPYKEHHOE 7 2 3 https://m.edsoo.ru/NFE6OY8NK
B HHX TEJIO
Hroro no pazgeny 21



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK

Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus

5.1 Pabota u MomHOCTH 3 1 https://m.edsoo.ru/7SLMREDY1
5.2 [IpocThie MEXaHU3MBI 5 1 https://m.eds00.ru/504NQXKX9
5.3 MexaHu4ecKas SHeprusi 4 1 https://m.eds00.ru/G30454EMT

Hroro no pazgeny 12

PezepBHOE Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME



https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KVIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

deKkTpoHHbIE (LM (POBbLIE)

Ne n/n MPOrpamMmbI Bcero :)(;);OTTPB‘:HI’HI’W ;?g::::qec'me o0Opa3oBaTeIbHbIE pecypchbl
Pa3pgen 1. TensioBbIe sIBJICHUS
1.1 CrpoeHre U CBOMCTBA BEIIECTBA 7 1 https://m.edsoo.ru/R8QZNCIPM
1.2 TernaoBbIe MPOIECCHI 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro mo pazueny 28
Pa3nen 2. DjekTpuyeckue U MATHUTHBIE SIBJIEHUS
2.1 3HeKTqueCKH? 3apAIIbI. 3APSKCHHBIC Tea 7 1 https://m.edso00.ru/R4AQORCTQ4
U MX B3aUMOJEHCTBUE
2.2 [TOoCTOSIHHBIIH AIIEKTPHYECKHI TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarauTHbIE SIBJIEHUS 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DJIeKTPOMAarHUTHAS MHIYKIIHS 4 https://m.edsoo.ru/7QODS8EL15
Hroro mo pazueny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 5 145

[MPOT'PAMME



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

N /m MpPorpamMmblI Bcero g;;:ﬂ‘:ﬂbﬂme ;?;:::;mec“"e o0pa3oBaTejIbHbIe PecypChl
Pa3zgen 1. Mexann4deckue siBJICHUSA
1.1 MexaHmecKkoe ABIKEHHE U CIIOCOOEL ero 10 1 1 https://m.edsoo0.ru/CEOGHRGTL
OIHCAHHUS
1.2 BsaumoseiicTBre Ten 20 1 3 https://m.edsoo.ru/UC1RQAFAC
1.3 3aKOHBI COXPaHEHUS 10 3 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazaeny 40
Pazgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
2.1 MexaHn4ecKkue KoeOaHusl 7 3 https://m.edso0.ru/S5VIGSAI3
2.2 MexaHu4ecKue BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/DHIJG8AS50
Hroro o pazaeny 15
Paznen 3. DieKTpOMarHuTHOE 10Jie ¥ 3JIEKTPOMATHUTHBIE BOJIHBI
3.1 DMIEKTPOMATHHTHOE N10J1E 6 2 https://m.edso00.ru/DT98BBEY0
AJIEKTPOMArHUTHBIC BOJIHBI
Hroro no pazueny 6
Pa3nen 4. CBeToBbI€ SIBJICHUSA
4.1 3aKOHBI paclpoOCTPaHEHHUs CBETa 6 2 https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI ¥ ONITHYECKHEe IPUOOPHI 6 3 https://m.edsoo.ru/2Z0WNYKRX1
4.3 Pasnoxxenne 0€0ro CBETa B CIIEKTP 3 2 https://m.edso0.ru/2Z5AHODTO
Hroro nio pazgeny 15
Paszgea S. KBaHTOBBIC SIBJICHUSA
5.1 Hcnyckanue U MoriolieHne CBeTa aTOMOM 4 1 https://m.edsoo.ru/BK5E4AQQ8
5.2 CTtpoeHre aTOMHOTO sipa 6 1 https://m.edsoo.ru/U3WX2R61B
5.3 SnepHbIe peakiuu 7 1 1 https://m.edsoo.ru/TMMVY9VSF
Hroro no pazneny 17

Pasnen 6. [loBTOpuTEIbHO-00001IAK0IINIT MOAYJIb



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF

6.1 IlosToperne u 0bodumerHe coxepxania 9 2 https://m.edsoo.ru/JKQXVJISBE
Kypca ¢u3uku 3a 7-9 knacc
Hroro no pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 97
[MPOTPAMME



https://m.edsoo.ru/JKQXVJ8BE

IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara

U3y4eHust

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/ibHbIE PecypChl

®dusuka — HayKa O IPUPOJE.
SBnenus npupoabl. Pusnyeckue
siBIIeHUS. MeXaHudecKue,
TEIJIOBBIE, IJEKTPUUECKHUE,
MarHuTHBIC, CBETOBBIC, 3BYKOBBIC
SBJICHUS

CrapToBast KOHTpOJIbHas paboTa

dusnueckue BeIUUUHbI U UX
U3MepeHue

https://m.edso0.ru/35YPBIW5K

https://m.edsoo.ru/I116U53L6H

https://m.edsoo.ru/6ZYFTFPA7Y

Vpok-uccnenosanue "M3mepenue
TEMIEPATYPHI IPU TTOMOILU
KUAKOCTHOTO TEPMOMETpaA U
JaT4YrKa TeMneparypol”

https://m.edsoo.ru/VOGCNS8IMP

Kaxk ¢wusuka u npyrue
€CTECTBEHHBIC HAYKU U3y4YarOT
npuponay. EcrecTBeHHOHayYHBIN
MeToa no3Hanus. Onucanue
(GU3HYECKUX SIBJICHUHN C TTOMOIIBIO
Mozelen

VYpok-uccnenosanue "[Iposepka
TMIOTE3bI: 1aJbHOCTh I0JIETA
IapyKa, MymeHHOIro
TOPU3OHTAIILHO, TEM OOJIBIIIE, YEM
OoJbIe BICOTa MycKa"

Crpoenue BemiectBa. OMbITHI,
JTIOKa3BIBAIOIIUE JUCKPETHOE
CTPOEHHE BEIIECTBA

https://m.edso0.ru/3LPP2HP X2

https://m.edsoo.ru/QYLZITEMU

https://m.edsoo.ru/F5SPU40LYR



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU
https://m.edsoo.ru/F5PU4OLYR

JBH>KEHME YacTHUIl BEUIECTBA

https://m.edsoo.ru/HOQ31SN1F3

Ypoxk-uccnenoanue «OIbITHI 110
HaOJII0JICHUIO TEIIOBOTO
pacuIMpeHus Ta30B»

https://m.edsoo.ru/FT87UNTLS

10

ArperaTHble COCTOSIHMSI BELLIECTBA

https://m.eds00.ru/STRDWACXM

11

12

13

B3anMocBs3b MeXy CBOWCTBAMU
BEIIIECTB B Pa3HbIX arperaTHbIX
COCTOAHUAX U UX
ATOMHOMOJICKYJISIPHBIM
ctpoeHreM. OcoOOCHHOCTH
arperaTHbIX COCTOSHHIA BOIbI

MexaHnueckoe ABUKEHUE.
PaBHOMEpHOE U HEPABHOMEPHOE
JBUKEHUE

Cxkopoctb. Enununel ckopoctu

https://m.edsoo.ru/AWMI1DBI148

https://m.edsoo0.ru/3W6CCIHB1

https://m.edso00.ru/29GPTJAKL

14

15

Pacuer nytu u BpemeHn
JBUKCHUS

WNuepuus. 3aKkoH MHEPIIUH.
BsanmonelicTBre Ten Kak
MPUYMHA U3MEHEHUS CKOPOCTH
JIBYOKEHUS Tel

https://m.edsoo.ru/PVHMNWAUA

https://m.edsoo.ru/KX5510IBX

16

IInoTHOCTE BentecTBa. Pacuer
Macchl ¥ 00bEMA TeJIA O €ro
IUIOTHOCTH

https://m.edso0.ru/0S71X3DPS

17

JlaGopaTtopHnast pabota
«Omnpenenenue MIOTHOCTH
TBEPIOTO TETA»

https://m.edso0.ru/OH22PX7CX

18

Pemenue 3amau no reme
"IInoTHOCTE BemecTna"

https://m.edso0.ru/50DYVYG49

19

Cuna xak XxapakTepuCTHKa
B3auMoJieiicTBus Ten. Cuna
ynpyrocta. 3akoH ['yka

https://m.edsoo.ru/NV56FY1G2



https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2

20

21

JlaboparopHas pabota «3ydenue
3aBUCUMOCTH PaCTIKCHHS
(medopmanun) IpyKUHBI OT
MPUIIOKCHHOM CHITBI»

SBnenue tarorenus. Cumna
TSOKECTH

https://m.edso0.ru/PXXW6DHXE

https://m.edsoo.ru/OCWJIXFNQE

22

CBs13b MEXly CUJION TSKECTH U
Mmaccol Tena. Bec tena. Pemenue
3axay o teme "Cuna tsokecta"”

https://m.edso0.ru/8PZHPV1YJ

23

Cuna TspKecTH Ha Ipyrux
ianerax. Ousnueckue
XapaKTEPUCTHKH IIJIAHET

https://m.edsoo.ru/IM2DOKYLI

24

Wsmepenue cwit. lunamomerp

https://m.edsoo.ru/IT1ZGKCKH

25

26

27

Bec tena. HeBecomocTh
CnoxeHue aAByX Cul,
HaIIPaBJICHHBIX 10 OJJHON MPSIMOM.
PaBHOEliCTBYIOIIIAS CHIT

Pemenue 3amay mo Teme
"PaBHoneticTBytomast cui”

https://m.edsoo.ru/UA01SO8RE

https://m.edsoo.ru/L6SNUZVZ8

https://m.edsoo.ru/MKPXDZN X5

28

TpeHue CKOJIbKEHNS U TPEHUE
nokos. Tpenue B mpupone u
TEXHUKE

https://m.edsoo.ru/TALIEOSMMH

29

JlaGopaTtopHast pabora «3yuenue
3aBUCHUMOCTH CHIIBI TPEHUS
CKOJIBXKCHUA OT CUJIbI 1aBJICHUA U
XapakTepa CONPUKACAIOIINXCS
MTOBEPXHOCTEN»

https://m.edsoo.ru/TAQP4B30A

30

Pemienue 3a1au Ha onpeneneHne
PaBHOJAECHCTBYIONIEH CUIIBI

https://m.edso0.ru/5YY23XXSD

31

Pemenne 3amau mo temaM: «Bec
tenay, «I'paduueckoe

https://m.edso00.ru/T9V639RZF



https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF

32

33

n300paxenue cuiy, «CHITbI,
«PaBHOCUCTBYIONIAS CUID)

KoHTposbHas paboTa mo Temam:
«MexaHHYeCKOoe JBHKCHUCY,
«Macca, IIIOTHOCTEY, «Bec Temay,
«['padmueckoe n3odpaxxenue
cuin», «CHUIIbI»

Hasnenue. CriocoObl yMEHBIICHUS
Y YBEJIMYCHUS JIABJICHUS

https://m.edsoo.ru/P4ARO8SWE4D

https://m.edsoo.ru/25TVM1FDL

34

JlaBrienue ra3a. 3aBUCUMOCTD
JaBJICHHS ra3a oT 00bEMa,
TeMIepaTypsl

https://m.edsoo.ru/544Y MX9WR

35

Ilepenaua naBieHus: TBEPABIMU
TeJNaMH, JKUAKOCTSAMH U ra3aMH.
3akou [Tackans

https://m.edsoo.ru/CG5P0SNWO

36

37

38
39

40

JlaBiieHHE B XKMIKOCTH U rase,
BBI3BAHHOE JICHICTBUEM CHJIBI
TSKECTH

Pemenue 3anau no teme
«/laBneHue B )KUAKOCTHU U Ta3e.
3axoH Ilackamnsa»
Coob1maronmecs: cocysl
I'uppaBiuyeckuii mpecc
Manomertpsl. IlopiineBoi
JKUJIKOCTHBIN HacocC

https://m.edso0.ru/K7T1219UC

https://m.edsoo.ru/UHHC5RB6W

https://m.edsoo.ru/7THDBMDHR2

https://m.edso0.ru/67X2LF396

https://m.eds00.ru/5G846G718

41

42

AtMmocdepa 3emnu. [Ipuannb
CyILIECTBOBAHUS BO3IyIIHON
0005104KH 3eMiH. 3aBUCUMOCTh
aTMOC(hEepHOTO JaBJICHUS OT
BBICOTHI HaJl YPOBHEM MOPS

Bec Bozayxa. ATMocdepHOe
JIaBJICHUE

https://m.edsoo.ru/DROQ6ZPW1M

https://m.edsoo.ru/PYRNEDISY



https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY

43

44

45

46

N3mepenue atMmochepHOTro
napieHus. OnsiT Toppuyenu

3aBUCUMOCTh aTMOC(HEPHOTO
JIABJICHUS OT BBICOTHI HAJl
YPOBHEM MOPSI
BbapomeTtp-anepou.
ATMochepHoe TaBieHne Ha
pa3IMYHBIX BBICOTaX

Pemenue 3aa4 o teme
"ATtmocdepHoe naBneHue"

https://m.edso0.ru/2183TIPD4

https://m.edsoo.ru/YWJFWMZI1J

https://m.edsoo.ru/WBNXTP7GR

https://m.edsoo.ru/YWVWL5TA1

47

JlericTBUE )KUJIKOCTH U ra3a HA
MOTPYKEHHOE B HUX TEJIO.
ApxumenoBa cuia

https://m.edso0.ru/SMG9FR466

48

JlaGopaTtopHnas pabota
«Omnpenenenre BHITAIKABAIOIICH
CHUJIbL, JEHUCTBYIOLIEH Ha TEJNO,
MOTPYKEHHOE B )KHUJIKOCTh)

https://m.edsoo.ru/7U40IDLK2

49

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH
Beca Tesa B BOJIE OT 00bEMa
MOTPYXEHHON B )KHUJIKOCTh YaCTH
Tenay

https://m.edsoo.ru/OUOBGKKSW

50

I1naBanue Ten

https://m.edsoo.ru/UMAE9Q10Y

o1

JlaGopaTtopHnast pabota
"KoHcTpynpoBaHue apeomeTpa
WJITM KOHCTPYHUPOBAHUE JIOJKH U
omnpezaeneHue eé
rpy30n0abEMHOCTH"

https://m.edsoo.ru/BGOVBS63P

52

Pemenne 3amau mo reMam:
«IInaBanue cynos.
BosznyxomiaBanuey, «JlaBnenne
TBEPJBIX TEN, )KUJIKOCTEN U Ta30B»

https://m.edsoo.ru/R7VHLAGOQ



https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q

53

Mexannueckas paboTa

https://m.edsoo.ru/1YIR6J7L5

54

Momsocts. EquHuiisl MOiHoOCTH

https://m.edsoo.ru/4UUXIHR1X

55

VYpoxk-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM IPH
noabEMe 1o JiectHuie"

https://m.edsoo.ru/GDB065558

56

57

58

IIpocTsie MexaHu3Mmel. Peryar.
PaBHOBecue cuil Ha pplyare

KonTponbhas pabota no teme
«/laBneHue TBEpABIX TEII,
KUAKOCTEH U Ta30B» /
Bcepoccuiickas npoBepoyHas
pabora

PesepBHsbiit ypok. Pabora ¢
TEKCTaMH 10 TeMe «/laBienue
TBEPABIX TEJ, )KUIAKOCTEU U ra30B»
/ Beepoccuiickasi mpoBepoYHast
pabora

https://m.edsoo.ru/8YRUOUGS?2

https://m.edsoo0.ru/DWLOWQXQZ

https://m.edsoo.ru/RFCSYB9F8

59

60

Prruaru B TexHuKe, OBITY U
npupoze. JlaboparopHas pabora
«HccnenoBanue ycioBHil
paBHOBECHSI pplyara

Pemienne 3agau o reme
«YCcl0BUs paBHOBECHSI pblUara

0.5

https://m.edsoo.ru/KR7VOIXUT

https://m.edsoo.ru/6AXDHFS8N

61

Koa¢pdunuent nonesznoro
JENCTBUS MEXAaHU3MA.
JlaGopaTtopHnas pabota
«M3mepenne KI1/] HaknoHHOM
MJIOCKOCTH

0.5

https://m.edsoo.ru/4AYEYZDMW

62

Pemenne 3amau mo teme "Pabora,
MottHocTh, KIT/"

https://m.edsoo.ru/VF5XBOLVS



https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS

63

MexaHnyeckas dHeprusi.
Kunerndeckas v oTeHIMAIbHAS
JHEPrUs

https://m.edso0.ru/3HOE7HOYK

64

65

3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPruu

YPOK-3KCIIEPUMEHT MO TEME
"JKcrnepuMeHTaIbHOE
onpeaeeHue N3MEHEHUS
KHHETUYECKOHN M ITOTSHIINAILHOM
SHEPryHU MPU CKATHIBAHUU TeJIa MO
HAKJIOHHOH IIJIOCKOCTH"

https://m.edsoo0.ru/46Y22ZPME

https://m.edsoo.ru/sM7E7YTZC

66

67

68

KonTtponpsHas pabora o Teme
«Pabota 1 MOITHOCTE. DHEPTHs»

Peseprurlit ypok. Pabora ¢
TEKCTaMHU 110 TEME
"MexaHudeckoe aBrKeHue"

PesepBHsbiit ypok. Pabora ¢
TekcTamu 1o Teme "Padora.
MorHocTh. DHeprus"

https://m.edsoo.ru/AECZ9T7EC

https://m.edsoo.ru/MJIJIPGGSA3

https://m.edso0.ru/XT2SMNZYM

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

68

12



https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KVIACC

Ne
n/n

KoaunuecTBO 4acoB

Tema ypoka KonTposabHubie

Bcero
padoThI

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
TEOPHUH U UX ONBITHHIE
MTOATBEPKICHHUS

IIpakTHyeckue
padoTshI

JlaTa
U3y4eHus:

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesibHbIE PeCYpPChI

https://m.edsoo.ru/10BIEJ8GO

KonTtponbsHas pabora mo Temam
«Puzuka. [leppoHavanbHbie
CBEJICHUS O CTPOCHUHU BEILIECTBA.
JIB>KeHHE U B3aUMOJCHCTBUE TEI.
JaBnenue. Pabota 1 MOIITHOCTb.
OHeprus»

Macca u pa3Mep aToMOB U
MouieKyJ1. Monenu TBEpaoro,
KUAKOTO U Ta3000pa3HOro
COCTOSIHUM BELIECTBA

OOBbsicHEeHHEe CBOWCTB TBEPAOTO,

YKUJIKOTO U Ta3000pa3HOT0

COCTOSTHUH BEILIECTBA HA OCHOBE 1
ITOJIOXKEHUN MOJIEKYJIIPHO-

KMHETUYECKOU Teopun

Kpucrannnueckue u amopdHsbie
Tena

https://m.edsoo.ru/OMIN4E3EH

https://m.edsoo.ru/HVW3WMRAS

https://m.edso0.ru/DJYTZQHS83

https://m.eds00.ru/8G73PVM40

CwmaumnBaHUe U KanmnuJIIAPHOCTD.
[ToBepXxHOCTHOE HATSKEHHE
TenoBoe pacuipeHue u cxaTHe 1
Temmneparypa. Csi3b

TEMIEPATYPHI CO CKOPOCTHIO 1
TEIJIOBOTO JIBUYKEHHSI YaCTHI]

https://m.edsoo.ru/7XZHOXTSK

https://m.edsoo.ru/I3N30KS8L

https://m.edsoo0.ru/5XSV6F15B



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B

10

11

12

Buytpennss sneprus. CriocoObr
M3MEHEHHsI BHYTPEHHEH SHEpIuu
Busbl Termonepenaun
VYpok-koHpepeHus
"IIpakTHYECKOE UCTIOIB30BAHUE
TETIJIOBBIX CBOWMCTB BEIIECTB U
MaTepHalioB B LEIAX
sHeprocoepekeHus"

KomandecTBO TEIOTHI. VY nennHas
TCIINIOEMKOCTD

https://m.edsoo.ru/BBVCI9MHG6

https://m.edsoo.ru/WF4J3070P

https://m.edsoo.ru/UU910QFZW

https://m.eds00.ru/88291DDIZ

13

YpaBHeHHE TEIUIOBOTO OalaHca.
TemnooOMeH u TEIoBOe
paBHOBecHe

https://m.edsoo.ru/P52QUVQJE

14

JlaGopaTtopHnas pabota
"UccnenoBaHue sSBICHUS
TEIJI000MEHa MPU CMEIIMBAHUN
XOJIOTHOU U ropsiueit BOAbI"

https://m.edsoo.ru/FR2N6N5GV

15

16

17

Pacuer konuuecTBa TEIJIOTHI,
HEOOXOIUMOTO JIJIsl HATPEBAHUS
TeJa ¥ BBIIETSIEMOTO UM TMIPH
OXJIAKICHUH

JlaGoparopHas paboTa
"Omnpenenenue yaeabHOU
TEIJIOEMKOCTH BemecTna"

SHCPFI/IH TOILIMBA. Y AelIbHAs
TCIJIOTA CrOpaHusa

https://m.edsoo.ru/JSMRA1APW

https://m.edsoo0.ru/401T1ZJAH

https://m.edso00.ru/683AIXYWS

18

IInaBneHue u oTBEpIEBaHNE
KPUCTAJIIMYECKUX TeJl. Y IeibHast
TEIUI0TA TJIaBJICHUS

https://m.edsoo.ru/JHE5A1PJF

19

JlaGoparopHas paboTa
"Onpeaenenne yaeabHOW TeTUIOThI
ILUIaBJIECHU JIbaa"

https://m.edso00.ru/LCOXVHGHD



https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD

20

21

22

[TapooOpazoBanue u
KoHieHcanus. Mcrapenue

Kunenune. Y nennHas Temiora
napooOpa3oBaHus U KOHJICHCALIUH.
3aBUCHUMOCTh TeMIIepaTyphbl
KHUIICHUS OT aTMOC(EPHOTO
JTaBJICHUS

BnaxnocTs Bo31yXa.
JlaboparopHas pabota
"OnpeneneHne 0OTHOCUTEIbHON
BJIQXKHOCTH Bo3ayxa"

https://m.edso00.ru/CQG4ADQKML

https://m.edsoo.ru/Y7HDIM2GZ

https://m.edsoo.ru/7KP37W0J1

23

24

25

Pemenue 3agau Ha onpeneneHue
BJIQYKHOCTH BO3/yXa

[TpuHIUIIBL paOOTHI TEIIIOBBIX
nsurateneil. [lapoBas TypOuna.
JIBuraTenr BHyTPEHHETO CrOPaHUs

KII/I TerutoBoro aBuraressi.
TennoBble ABUTATENH U 3aIIUTA
OKPYKaIoIIE Cpeabl

https://m.edsoo.ru/N4AXJEXGAL

https://m.edsoo.ru/6BKWSWY G6

https://m.edsoo.ru/UJA3DRDOH

26

3aKOH COXpaHEeHHUs U
IpeBpalleHNs SHEPTHH B
TCIJIOBBIX ITpoHIeccax

https://m.edsoo.ru/B1KX6RPQ9

27

28

29

IToaroroBka Kk KOHTPOJIBHOU
pabote no Teme "TemnoBsie
sByIeHHs. VI3MeHeHne arperaTHbIx
COCTOSIHUM BemiecTBa"
KonTpomnpHas pabota mo Teme
"TenoBele sBIeHHA. 3Menenne
arperaTHbIX COCTOSIHMH BeniecTa'
Onektpuzanus ten. [IBa pona
AJIEKTPUIECKUX 3aPsI0B

https://m.eds00.ru/9AQ53CC7C

https://m.edso0.ru/0X03133KU

https://m.edso0.ru/9E8§5KDOMD



https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD

30

Ypok-uccnenoBanue
"DnexTpu3zanus Tea HHAYKIUEeH 1
IIPU COIPUKOCHOBEHUU"

https://m.edsoo.ru/JALQFK67J

31

32

B3anmopeiicTBue 3apsyKeHHBIX
tes1. 3akoH Kynona

DJIEKTPUUYECKOE MOJIE.
Hanpsi>keHHOCTB 31eKTPUYECKOTo
nosist. [IpuHnun cynepno3unuu
ANEKTPUYECKHUX TOJEN

https://m.edsoo.ru/LIJCQZZS9

https://m.edso0.ru/N79CZGZ1J

33

Hocurenu snektpuaeckux
3apsi10B. DIIEMEHTAPHBIN 3apsil.
Crpoenue aToma

https://m.edsoo.ru/AFOIKADMV

34

HpOBOl[HI/IKI/I N JUDJICKTPHUKHU.
3akoH COXpaHCHUA
SJICKTPHUYCCKOTI'O 3apsaga

https://m.edsoo.ru/U8JR991PB

35

Pewienue 3anad Ha npuMeHeHUE
CBOMCTB JJIEKTPUYECKUX 3aps 0B

https://m.edso0.ru/SXWWOQOSWJ5

36

DNEeKTPUYECKUN TOK, YCIOBUS €ro
cyliecTBoBanus. Mictounuku
HIIEKTPUYECKOTO TOKA

https://m.edsoo.ru/ISIMP3J3M

37

JIeficTBHS 2IEKTPUYECKOTO TOKA

https://m.edso00.ru/Q8WUTCKVT

38

VYpoxk-uccnenosanue "JleiictBue
3JIEKTPUYECKOTO MOJISI Ha
MIPOBOJIHUKH M TUDJIEKTPUKH"

https://m.edsoo.ru/ZHMKZM4JU

39

40

41

DJIEeKTPUIECKUN TOK B MeTaJIaxX,
KHUJIKOCTSIX U razax
DJIeKTpUYecKas 1emnb U e€
COCTaBHBIE YaCTU

Cuna Toka. JlaboparopHnas paboTa
"N3mepeHue u peryimpoBaHue
CHJIBI TOKA"

0.5

https://m.edsoo0.ru/E4ACOOQYPF

https://m.edsoo.ru/ROW7KUDDOQO

https://m.edsoo.ru/9LHH7UNJI



https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI

42

43

44

DNEKTPUUECKOE HANPSKEHUE.
BoasT™merp. JITaboparopHas
pabora "U3mepenue u
peryJupoBaHUe HaNpsKeHUs"

ConpoTuBieHHEe IPOBOJHHKA.
VY nenpHO€E CONPOTUBIICHUE
BEIIIECTBA

JlaGopaTtopHnas pabota
"3aBUCUMOCTD JIEKTPUUYECKOIO
COIIPOTHURBJICHUS IPOBOJHUKA OT
€r0 JUTMHBI, TUTOIIA M
MIOTIEPEYHOTO CCUCHUS U
Marepuana"

0.5

https://m.edsoo.ru/X7P0JOFGH

https://m.edso0.ru/ESUO5PC4G

https://m.edsoo0.ru/4JDA8GZNX

45

3aBUCUMOCTD CHJIBI TOKA OT
HanpspkeHus. 3akodH Oma juist
y4acTKa Ienu

https://m.edsoo.ru/VEZPE70Q80

46

JlaGopaTtopHnast pabota
"UccnenoBaHue 3aBUCHMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
pEe3UCTOp, OT CONMPOTUBIICHUSI
pe3ucTOpa M HaIPSHKEHUS Ha
pesuctope"

https://m.edsoo.ru/X5THIN3RM

47

IlocienoBaTenpHOE U
napajieIbHOE COEUHEHUS
HpOBOI[HI/IKOB

https://m.edso0.ru/HJ9903493

48

49

JlaGopaTtopHast padota "I[IpoBepka

IIPaBUJIA CIIOKEHUS HAIIPSDKEHUI
IPU TIOCJIE0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

JlaGopatopHas pabota "IIpoBepka

ImpaBuJjia JJis1 CUJIBI TOKA IIpH
napajuieJIbHOM CO€IMHEHUN
pe3uctopon"

https://m.edsoo0.ru/VO3VYPOTS8

https://m.edsoo.ru/DPAXG8PZ]



https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ

50

Pemenue 3agau Ha npuMeHEHUE
3akoHa OMa 17151 pa3IuyHOro
COEIMHEHUS TPOBOTHUKOB

https://m.edso0.ru/19ZEFKZZ4

51

PaGota u momrHOCTH
JIEKTPUYECKOT0 TOKA. 3aKOH
[xoyis-Jlenna

https://m.edsoo.ru/40AI1XYN3H

52

JlaboparopHas pabota
"Onpenenenue padoTsl U
MOIIIHOCTHU 3JIEKTPUYECKOTO TOKa"

https://m.edsoo.ru/VR92V8JHA

53

54

DIIEKTPUUYECKHE LIETTH U
HOTPEOUTENH HIEKTPUIECKON
sHepruu B ObiTy. KopoTkoe
3aMBIKaHUE

ITocTosTHHBIE MAarHUTEI, KX
B3aUMO/JIENCTBUE

https://m.edsoo.ru/1L3KZ2XLM

https://m.edsoo.ru/KL1ZHIKQF

55

VYpok-uccnenosanue "N3yuenue
[IOJIEH ITOCTOSIHHBIX MAarHUTOB"

https://m.edso0.ru/1GL7RJQOR

56

MaruutHoe nojie. MarautHoe
noJjie 3eMJIA U €r0 3HAUECHUE IS
JKU3HU Ha 3eMiie

https://m.edso00.ru/R3XXJCRVK

S7

IToaroroBka K KOHTPOJIBHOU
pabote 1o Teme "DIeKTprudecKue
3apsiibl. 3apsHKEHHBIE Tella U UX
B3auMoAeucTBU. IlocTOSHHBIM
AIIEKTPUYECKUH TOK"

https://m.edsoo.ru/RTA1IB1C5

58

KonTponbHas pabora no teme
"DnexkTpuueckue 3apsabl.
3apsoKeHHBIC Tena U UX
B3auMoaeucTsus. IlocTosHHbIN
JJEeKTpUYecKuit Tok" /
Bcepocculickas npoBepoyHas
pabota

https://m.edsoo.ru/ZISSW4zZ7W



https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W

59

PesepBHblit ypok. Pabora ¢
TekcTamu 1o Teme "I1oCcTosHHBIHI
AIIEKTpUYECKHi TOK" /
Bcepoccuiickast mpoBepoyHas
pabora

https://m.edsoo.ru/EQRLKPT1U

60

OmneiT OpcTena. MaruuTtHoe nose
JIEKTPUUECKOro Toka MarHuTHoe
10JIE€ KaTyIIKHU C TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

62

[IpuMeHenue 31eKTPOMarHuToB B
texHuke. JJaboparopnas pabora
"N3yuenune neicTBUS MATHUTHOTO
T10JIs1 Ha MPOBOJIHUK C TOKOM"

OJEeKTpOJIBUTATENb TOCTOSIHHOTO
Toka. Mcrons3oBanue
3JIEKTpOoJBUTaTENIeH B
TEXHUYECKHUX YCTPOMCTBAX U HA
Tpancnopte. JlaboparopHas
pabora "KoncTpyupoBanue u
u3y4yeHue padoThl
aJeKTpoBuraress'

0.5

https://m.edso0.ru/KG8XDIUWD

https://m.edsoo.ru/7VYQODMFN

63

64

65

Omneiter @apanes. 3akoH
AJIEKTPOMAarHUTHOW MHAYKIIMH.
ITpaBuio Jlenua

Onekrporerepatop. CriocoObl
MOJIYYEHUS IIEKTPUIECKON
SHEPIruH. DIEKTPOCTAHLIUU Ha
BO300HOBJISIEMBIX MCTOYHHUKAX
SHEPTrUuu

IToaroroBka Kk KOHTPOJIBHOU
paborte no Teme "DaeKTpuuecKue
W MarHUTHEIE SBJICHHS"

https://m.edsoo.ru/YSDW34FV0

https://m.edsoo.ru/LM1C70D7A

https://m.edsoo.ru/GFS9PNC8B



https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B

66

KonTtponbHast pabora o Teme
"DEeKTpUYECKUE U MATHUTHBIE
ABJICHUS"

https://m.edsoo.ru/APBXXTADS

67

PesepBHblit ypok. Pabora c
TekcTaMu 110 TeMe "TermioBrie
sBiaeHus"”

https://m.edso0.ru/4B8GKYQ1X

68

PesepBHblit ypok. Pabora ¢
TEKCTaMH I10 TeMe "MarauTHrie
sBieHus"”

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

68

145



https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

9 KVIACC

Ne
n/n

Tema ypoka

MexaHnueckoe JBH)KEHUE.
MarepuanbHas Touka. Cucrema
orcyera. OTHOCUTENBHOCTh
MEXaHUUYECKOT'O JIBUKEHUS

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IpakTuyeckue
padoThI

JlaTa
U3y4eHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesibHbIE PeCypPChI

https://m.edsoo.ru/UP3188VVCD

KonTponbHas padoTa no temam
«TernoBble, AIEKTPUYECKUE U
MAarHuTHBIC ABJICHUA)

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE IPSIMOJIMHEWHOE
JBUKCHHE

HepaBHoMepHOE NpsIMOIMHENHOE
nBukeHue. CpeaHsiss 1 MTHOBEHHAs
CKOPOCTh

https://m.edso0.ru/E65RWOZKO0

https://m.edso0.ru/L043PYTGB

[IpssMonMHENHOE paBHOYCKOPEHHOE
JBHKEHUE. Y CKOPEHUE

CKopocCTb MPSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JIBM)KEHUSI.
I'padux ckopocTH

JlaGopatopHnas pabora
"OnpeneneHne yCKOpeHus Tesa
IIPU PABHOYCKOPEHHOM JIBHKEHUH
10 HAaKJIOHHOM TJIOCKOCTH"

https://m.edsoo.ru/SKUYWCHBO0

https://m.edsoo.ru/HXCDF3ZC8

https://m.edsoo.ru/1KKINJFOS8

CBoOomHoe nagenne teia. OIbITH
T'annnes

PaBHOMeEpHOE nBMXKEHUE IO
okpyxHocTH. [Iepuon u yacrora
oOpamenus. JInaeitHas u yrioBast
CKOpPOCTH

https://m.edsoo.ru/NMQA4GGEQ

https://m.edsoo.ru/PVRBIDTTH



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH

10 L{eHTpOCTPEMHUTEIILHOE YCKOPEHUE https://m.edsoo.ru/O5LFGWFZY

11 Hepaetii saxon Heiorona. Beirop https://m.eds00.r/TADTURL3K
CHJTBI

12 Bropoit Saron Herorona. https://m.eds00.ru/SA28NGVEV
PaBHOnelicTBYIOIIAs CHJIA

13~ !pemuit saxon Hoioroma. https://m.eds00.ru/XPEY G64RM
Cynepno3unusi Cui

14 Peuienne 3a124 1a npumMeHcHie https://m.edso00.ru/GEM2S4HK9
3akoHOB HproTOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ

16 Petuerre sazat 1o Teme «Lia https://m.eds00.ru/HML1AMN12
YIIPYTOCTH
Jlaboparopras pabora

17 «OrpeeneHue )KeCTKOCTH https://m.edsoo.ru/T4PAJAFV1
PY>KHHBD)

18 Cuna tpenus https://m.edsoo.ru/B4AWPRAS8I7

19 ~  Pemennesatatno reme «Cura https://m.eds00.ru/PIDH2DCIT
TPEHHsD»
JlaGopatopHnas pabora

20 "Omnpenenenne KodppunreHTa https://m.edso00.ru/C56RD8K X8
TPEHUs CKOJIbKEeHUs"
Pemenue 3amau mo reme "3akoHbI

21 Herotona. Cuna ynpyroctu. Cuna https://m.edsoo.ru/VT3T38KBU
TpeHus"
Cuita TSHKECTH M 3aKOH BCEMHUPHOTO

22 TATOTEHUA. Y CKOpEHHE CBOOOIHOTO https://m.edsoo.ru/MEETXGF6Q
naIcHHs
VYpok-koHpepenuus "JBmkenue

23 ¢/ BOKPYT IPaBHTALHONHOTO https://m.edsoo.ru/BLGGQ9259

uentpa (ConHeyHast cucrema).
lanmaktuku"



https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259

24

Pemtenue 3amau mo treme "Cuiia
TSOKECTH M 3aKOH BCEMHUPHOTO
TaroreHusa"

https://m.edso0.ru/VO2GV8YAT

25

26

27

28

IIepBas kocMHU4eCKask CKOPOCTb.
HesecomocTs u nneperpysku

PaBHOBecHEe MaTepuabHOM TOUKH.
AOGComoTHO TBEPOE TEIIO.
PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHONW OCBIO BPAILLCHHUS.
MowmeHT cunsbl. LleHTp TskecTH

PaBHOBeCcHe MaTepuaibHOM TOUKHU.
AOGCOIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpAOTO TENA C
3aKPEIUIEHHOW OCBIO BPAILLICHHUS.
MowmeHT cunsbl. LleHTp TskecTH

Perrenue 3agad mo reme "MOMEHT
cwibl. LleHTp TsxecTn"

https://m.eds00.ru/563XRG6ED

https://m.edsoo.ru/AONEMB459

https://m.edsoo.ru/GAMQW4SLS

https://m.edso0.ru/0QJSN205C

29

30

31

[ToaroroBka K KOHTPOIBHOM paboTe
o TeMme "MexaHnyeckoe
nBrkenne. B3aumoneticteue ten"”

KonTponbHas pabota mo Teme
"MexaHUYeCKOE IBUKEHIE.
BsaumogeiictBue Ten"

Nmnynsc Tenna. UMIyabsc CUisl.
3aKOH COXpaHEHMs UMITYJIbCA.
Yupyroe u HEynpyroe
B3aUMOJICIICTBUE

https://m.edso0.ru/8D7SUVX5J]

https://m.edso0.ru/J1BOUJ2Y G

https://m.edsoo.ru/7P1I5BWQD?2

32

33

Pemenne 3amau mo Teme "3akoH
COXPaHEHHUs uMIyibca"
VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"

https://m.edsoo0.ru/LQO6EH8F9

https://m.edsoo.ru/3UH32H4RL

34

Mexann4geckast pa60Ta 1 MOIIHOCTb

https://m.edsoo.ru/FCOHVOY XP



https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP

35

36

37

Pabota CHIIBI TSIKECTH, CHIIBI
YIIPYTOCTH M CHJIBI TPEHHUS

JlaGopaTopHas paboTta
«Omnpenenenue pabOTHI CUITBI
TPEHUS IPU PaBHOMEPHOM
JBM>KEHUH TeJa 10
TOPU30HTATLHOW TTOBEPXHOCTHY

CBs3b 9HEPrUM U pabOTHI.
IToTenumanpHas SHEPIrUst

https://m.edsoo.ru/Y4H20MDHI

https://m.edso0.ru/609HFE1P8

https://m.edsoo.ru/ZIFB7L5EF

38

39

Kunernueckas sneprus. Teopema o
KHUHETUYECKOM SHEPTUU

3akoH COXpaHCHUA OHCPIUU B
MCXAaHHUKC

https://m.edsoo.ru/\WKXL7NXVR

https://m.edsoo.ru/FMM2S69EB

40

Jlaboparopnas pabota «3yuenue
3aKOHA COXPAHCHHSI SHEPTHUI

https://m.edso0.ru/0TVK8KJXB

41

42

43

KonebarenpHoe IBHXKEHHUE U €TO
XapPaKTEPUCTUKU

3aryxaromue KoneOaHusl.
BreinyxneHHble KoeOaHusl.
Pe3onanc

MareMaTH4ecKuil ¥ NPYKUHHBINA
MasATHUKH

https://m.edsoo.ru/3EQ3BHBZ3

https://m.edsoo.ru/I3ZKD2M12

https://m.edsoo.ru/0O71PZDM11

44

Ypok-uccrienoBanue «3aBUCUMOCTh
nepuoja KoleOaHuii OT KECTKOCTH
IIPY>KUHBL ¥ MACCHI ITPy3a»

https://m.edsoo.ru/BACABR4KS

45

HpeBpameHHe OHCPTUHU IIPpU
MeXaHHYECKUX KOJIEOaHUsIX

https://m.edsoo.ru/RPN7BUG55

46

JlabopaTopHas pabota
«OmnpeneneHne 4acToThl U NEpUoia
KoJ1e0aHui NPyKUHHOTO
MasiTHHKA

https://m.edsoo.ru/FV1Y2NUGC



https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC

47

48

49

50

Jlaboparopuas pabota «IIpoBepka
HE3aBUCHMOCTH TIEpUOJIa
KoJiebaHu# Tpy3a, MOIBEIICHHOTO K
HUTH, OT MacChl Ipy3a»

Mexanndeckue BoJIHEL. CBoMCTBA
MexaHuyeckux BoyH. [IpogonbHbie
Y TIOTIEPEYHBIE BOJIHBI
Ypok-koHbepeHIus
"MexaHUYeCKHUE BOJHBI B TBEPIOM
Teae. CeficMuueckye BOJHEI"

3Byk. Pacnpoctpanenue u
OTpakKeHHE 3BYKa

https://m.edsoo.ru/6 Y GEHWS8DT

https://m.edsoo.ru/QHBQ3U5XV

https://m.edsoo0.ru/6PNOHXSJA

https://m.edsoo.ru/NTZLRXDB5

51

Ypoxk-uccinenoanue "Habmonenue
3aBHCUMOCTH BBICOTBI 3BYKa OT
4acTOTHI"

https://m.edso0.ru/5SRPRGGZVS8

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHUI PE30HAHC

https://m.edso00.ru/AOY3HSN3G

53

54

Ypok-koHpepeHnius "YIbTpa3sByK U
UHOPa3BYK B IPUPOJE U TEXHHUKE"
[ToaroroBka Kk KOHTPOIBHOU paboTe
110 TeMe "3aKOHbI COXPaHEHMUS.
Mexanunueckue kojaeOaHus U
BOJIHBI"

https://m.edsoo.ru/AU3Z0S07U

https://m.edsoo.ru/7YAJAV57M

55

56

KonTponbhas padota no teme
"3aKOHBI COXPaHEHHUS.
Mexannueckue KonebaHus 1
BOJIHBI"

DNEKTPOMarHuTHOE MOJIeE.
DIEeKTPOMAarHUTHbIE BOJIHBI

https://m.edsoo.ru/ZVD7Z44\VVH

https://m.edsoo.ru/KAKC7HSCG

57
58

CBoiicTBa 2JIEKTPOMAarHUTHBIX BOJH
Ypok-konpepenmus "[kana
OJICKTPOMArdHMTHBIX BOJIH.

https://m.edsoo.ru/7E1J2VY03



https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03

HUcnonk3oBanue
AJICKTPOMArHUTHBIX BOJIH TSI
COTOBOI1 cBA3M"

VYpok-uccnenosanue "M3yuenue

59 CBOMCTB 3JICKTPOMAarHUTHBIX BOJIH C https://m.edsoo.ru/SHN7BSEB4
MTOMOIIBI0 MOOMIIBHOTO TesedoHa"
Pemenue 3agau Ha onpeneneHue

60 YacTOTHI U JUTUHBI https://m.edsoo0.ru/WIGCO6QSN
3JIEKTPOMATHUTHON BOJIHBI
DneKTpOMarHuTHas Ipupo/ia CBeTa.

61 CkopocTb cBeTa. BosHoBBIE https://m.edsoo.ru/ZFGOBMGFX
CBOMCTBA CBETA
Hcrounuku ceera. [Ipsamonuneitnoe

62 pacrpocTpaHeHHE CBETa. 3aTMEHHS https://m.edsoo.ru/NLIADWAXN
Connua u Jlynst
3aKOH OTpa)K€HUs CBETa. 3epKaia.

63 Perrenue 3a1au Ha MPUMEHEHUE https://m.edsoo.ru/QONUKCDOB
3aKOHA OTPAKCHUS CBETa

64 Hpenowseiite caeta. 3akor https://m.eds00.ru/NFIPZFEV3
NPEIOMJICHHUS CBETa
[TonHOE BHYTpEHHEE OTpaKEHHUE

65 caera. HMenorp3osanue noxmoro https://m.edsoo.ru/FZ7HV6E2W
BHYTPCHHETO OTPAXKCHHUS B
OINITHYECKUX CBETOBOJIAX
JlaGopatopHnas pabora
"UccnenoBanue 3aBUCUMOCTH yTJia

66 MIPEJIOMIICHUS! CBETOBOI'O JIyya OT https://m.eds00.ru/R800IT10S
yrIJia najicHus Ha rpaHuIle "BO3ayX-
cTekno""
VYpoxk-koHpepeHuus

67 "Hcnonb30BaHUE OJTHOTO https://m.edso0.ru/0L9F63ZRU

BHYTPCHHECTO OTPAKCHUA:



https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/0L9F63ZRU

68
69

CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBSI3b"

JInn3el. OnTryeckast cuiia JIMH3EI

[TocTpoenue n3o0paxeHuit B
JIMH3aX

https://m.edsoo.ru/Z\VV702L97F

https://m.edsoo.ru/MWU2YHLIN

70

71

Jlaboparopnas pabota
"Onpenenenue GOKyCHOTO
PACCTOSIHUSL U ONTHYECKOM CHUJITBI
cobuparomei JTuH3b1"

Ypok-koHpepenmus "OnTudeckue
JMH30BbIE TPHOOPHI"

https://m.edso00.ru/3XTVNZNJJ

https://m.edsoo.ru/KKVRKOP3D

72

['na3 xak ontuveckas cucrema.
3penue

https://m.edsoo.ru/KP1ACI9PW

73

74

VYpoxk-xoupepenuus "ledexrsr
3penus. Kak coxpanuth 3peHue"
Paznoxenue 6enoro ceera B
cnektp. OnbiTel HptoTOHA.
CrnoxeHue CeKTpaIbHBIX IBETOB.
Jucnepcus ceera

https://m.edsoo.ru/ZKWLQ3CHI

https://m.edsoo.ru/ZPRFN4D5V

75

Jlaboparopnast pa6ota "ONBITHI 11O
pasnoxeHuto 6e10ro cBera B
CIICKTP U BOCHPHUATHUIO IBETA
IIPEMETOB MPHU UX HAOIIOJCHUN
yepes LBETOBbIE (QUIBTPHI"

https://m.edsoo0.ru/E518L6TCH

76

VYpok-nipaktukym "BonHoBbie
CBOICTBa CBETA: AUCIIEPCHS,
uHTepdepeHus u nudpaxnus”

https://m.edsoo.ru/A1F3HB8Y9

77

OmnbiThl Pesepdopaa u miianerapuas
MOJIeTb aToMa

https://m.edsoo0.ru/P9220VFIV

78

[Toctrynatel bopa. Monens atoma
bopa

https://m.edsoo.ru/OBJPHEQG2
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I/ICHyCKaHI/Ie 1 NOrjIomecHUE CBCTa

79 atomoM. KBauTel. JIuHeluarsie https://m.edsoo.ru/MOLRTHPCO
CIIEKTPBI

80 Y POK-TIPAKTHKYM Ha?mOHeHHe https://m.edsoo.ru/7NCLNW296
CIIEKTPOB HCITYCKaHUS

81 PannoakTHBHOCTD U €€ BUIBI https://m.edsoo.ru/22H32JWLM

82 (TpOCHHE aTOMHOIO A/pa. https://m.edsoo.ru/IRVESKOFK
Hyxnonnas monens

83 PajlnoakTHBHEIC PCBPAIIICHHS. https://m.eds00.ru/RA796 TPSP
M3oTomnsl

84 ,},)emeHHe 3/ TIo Teme: " https://m.edsoo.ru/WX2HQP2S6

PagroakTHBHBIE IPEBPAILICHUS

85 [epuon moaypacmaaa https://m.edsoo.ru/WZDJCOES87
VYpok-koHpepeHus

86 "PaioaKTHBHbBIC U3JTyYCHHS B https://m.edso0.ru/X1J4002C4
MpUpOJE, MEIUIIUHE, TEXHUKE"
SlnepHble peakuun. 3aKOHbI

87 COXpaHCHHS 3apsIOBOTO U https://m.edsoo.ru/Y OQ2XMKO0
MacCOBOI'0 YHUCEI

88 QHGPFH’I CBA3M ATOMHBIX SCP. https://m.edsoo.ru/NSTEUFI03
CBsi3p MacChl U SHEPTUH

89 Pernenue sanad no Teme “Jnepuere https://m.eds00.ru/0DAKHL QAT
peaKIuu
Peakmuu cHHTE3a U JCIICHHS SITIED.

90 Wcrounuku sHeprun ConHIA U https://m.edsoo.ru/RMBFQBND7
3BE3]T
VYpok-koudepennus "AnepHas

91 oHepreTHka, JeHersua https://m.eds00.ru/QTNWFW90Q
paarOaKTHBHBIX U3IyYECHHI Ha
JKUBbIE OpraHU3MbI"

92 TlozroroBKa K KOHTpOMLHOH pabote https://m.edsoo.ru/TBOXB9TUO

1o TeMe "DIIeKTPOMAarHUTHOE MoJIe.
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DNEeKTPOMArHUTHHIE BOJHBI.
KBauroBrie sBiaenus"

KontponbHas paboTa mo teme
"DJIeKTpOMarHuTHOE MOJIE.
DNEeKTPOMArHUTHBIC BOJHBI.
KBanToBbie sBaeHus"

https://m.edsoo.ru/5SUTJAFD6U

94

[ToBTOpenue, o6o0mIEHNE.
JlaGopaTopHbIie pabOThI IO KypCy
"B3aumopeiicteue ten'"

https://m.edsoo.ru/2GFCLJOJJ

95

96

[ToBTOpenue, obo0mIIEHNE.
Pemenue pacuyeTHbIX U
Ka4yeCTBCHHBIX 3a/a4 110 TEME
"TemoBbie nporecch”

[ToBTOpeHME, 0000IIEHNE.
Pemenne pacueTHsIX U
KayeCTBEHHBIX 3a7a4 10 TEME
"KII/] TerumoBeIX gBUTaTeaen"

https://m.edsoo.ru/MMJINLZOSQ

https://m.edsoo.ru/H7THKU30G3

97

IToBTOpenue, o6o0IIEeHNE.
Pemenne pacueTHsIX U
KayeCTBEHHBIX 3a/1a4 [0 TeMe
"KIIJ] anexkrpoycTaHOBOK"

https://m.edsoo.ru/XP2HRNAY 4

98

[ToBTOpenue, o6o0IIEHNE.
JlaGopaTopHble paboThI 110 Kypcy
"CsetoBble siBieHUA"

https://m.edsoo.ru/FK30FNRHX

99

[ToBTOpenue, 06o6menue. Padora ¢

TEKCTaMH I10 TeEME "3aKOHBI
COXpaHEHUs B MEXaHUKeE"

https://m.edso00.ru/91XS3CXDT

100

[ToBTOpenue, 0600meHne. Pabora ¢

TekcTamu 110 Teme "Konebanus u
BOJIHBI"

https://m.edsoo.ru/L3YKVIINT

101

[ToBTOpenue, o600meHne. Pabora ¢

Tekctamu 110 TeMe "CBETOBEIE
aBieHu"

https://m.edso0.ru/LG3271SQ6
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[ToBTropenue, o6o0menue. Pabora ¢

102 TexkcTamu 1o teme "KBaHTOBas U 1 https://m.edsoo.ru/W7IE16NUS8
sanepHas Gpusnka"
OBIIEE KOJIMYECTBO YACOB I10 102 27

I[TPOTPAMME
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MMPOBEPSIEMBIE ITIPEJMETHBIE PE3YJIbTATHI OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

7 KJIACC
Kon .
HpoBEpsIEMOro IIpoBepsiembie Npe/IMETHbIE PEe3YILTATEI 0CBOCHHUS! OCHOBHO
00pa3oBaTeIbHON NPOrpaMMbl OCHOBHOT0 00111er0 00pa30BaHusI
pe3yJbTara
1.1 HCII0JIb30BaTh U3YYCHHBIC TOHATHS
19 pa3jnyaTth SBICHUS IO ONMMCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIHNX JaHHOE PU3NIECKOE SBIICHUE
pacrio3HaBaTh  TPOSBICHWE M3YyYCHHBIX (U3WYECKUX  SBICHUH B
13 OKpYKalolleM MHpPE, B TOM 4HucClie (PU3MUECKUE SBJICHUS B MPHPOJE, MPH
3TOM HepeBO[[I/ITL HpaKTI/I'-IGCKYIO 3a;1a11y B yqe6Hy10, BBIACIIATH
CYIIECTBEHHBIC CBOMCTBA (IIPU3HAKK) (PU3NUCCKUX SBICHUI
OIKCHIBATh M3YYCHHBIC CBOMCTBA Tel U (DU3MUCCKUE SBJICHUS, UCIOJIB3Ys
(du3nyecKue BEITUYUHbI, IPU ONMCAHUU NTPABUIBHO TPAKTOBATh (PU3NUECKUIA
14 CMBICJI HCIIOJIb3YEMbIX BEJIIMYHMH, UX 0003HAUCHHS M CAMHUIBI PU3NUCCKUX

BCINMYHMH, HaAXOAUTb q)OpMy.HBI, CBA3BIBAIOIIUC JAaHHYIO q)HSH‘{CCKYIO
BCJIMYMHY C JAJpYruMu BCJIMYMHAMH, CTPOUTH I‘pa(bI/IKI/I N3YUCHHBIX
3aBUCUMOCTEH (bPISI/I‘ICCKI/IX BCINYHNH

XapakTepu3oBaTh CBOICTBAa Tel, (U3MYECKUE SBIEHUS M IPOLECCHI,
1.5 UCIIONIb3Ysl M3YYEHHBIE 3aKOHBI, IPH OTOM JaBaTb CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIHMCHIBATh €r0 MaTEMaTUYECKOE BBIPAKEHHE

O0BSCHATH (PU3NYECKUE SBICHUS, IPOLIECCHI M CBOICTBA Tell, B TOM YHUCIIE U
B KOHTEKCTE CUTYaI[Mil NPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIATh

1.6 NPUYMHHO-CJIEICTBEHHBIE CBSA3U, CTPOUTH 00bsACHEHHE U3 1 — 2 TOTHYECKuX
nraroB ¢ onopoil Ha 1 — 2 W3y4yeHHBIX CBOMCTBa (PU3MUECKUX SIBICHUH,
(U3MUECKUX 3aKOHA MM 3aKOHOMEPHOCTH

pemars pacuéTHble 3aJaud B 1 — 2 JeWCTBHS, MCIONb3Ys 3aKOHBI U
dbopMysbl, CBSI3BIBAIONINE (DU3UYECKHUE BEIMYMHBI: HAa OCHOBE aHallM3a
YCIIOBHA 3a/1a4M 3alMChIBaTh KPAaTKOE YCIOBHE, MOJACTaBIATh (pu3nueckue
BEJIMYMHBI B (OPMYJIBl M TMPOBOJIUTH Pacy€Thl, HAXOIUTh CIPABOUYHBIE
JTaHHbIe, HEOOXOIUMBIE JUIS PELIeHUs 3ajay, OLIEHWBATh PEATUCTUYHOCTD
MOJTy4eHHOU (pU3MUeCKON BETMUUHBI

1.7

pacro3HaBaTh MpOOJIEMbI, KOTOpble MOXXHO pEHINTh MpPH T[OMOIIU
($U3MUEeCKUX METOOB, B OMMCAHUM HCCIIEOBAHUS BBIIENATH IPOBEPIEMOE

1.8 MPEeoNIoKeHNe (TUIIOTE3Y), pa3inyaTh U UHTEPIPETUPOBATH MOTyUEHHBIN
pe3ysbTaT, HaXOJWTh OIIMOKM B XOJ€ ONbITa, JIeNaTh BHIBOJBI IO €ro
pe3yabTaTam

MPOBOJMTH OTIBITHI IO HAOTIOACHHIO (PU3NUECKUX SIBICHUN WM (PUINIECKUX
CBOMCTB Ten: (GopMyIHpOBaTH MPOBEPSIEMbIE MPEANOIOKEHHS, cCOOUpaTh
YCTaHOBKY M3 TPEUIOKEHHOTO 00OpYIOBaHUS, 3aKCHIBATh XOJ OMBITA H
(bopMyIUpPOBATH BHIBOIBI

1.9

BBINIOJHATh TPSIMBIE HM3MEPEHUs] C HCIOJNB30BAHUEM AaHAJIOTOBBIX H
1.10 UPOBBIX TPUOOPOB, 3aMUCHIBATh MOKa3aHUSA NPUOOPOB € ydETOM
3aJIaHHON a0COJIFOTHOM MTOTPENTHOCTH U3MEPEHUI




1.11

1.12

IPOBOJUTH HCCIICIOBAHUE 3aBHCUMOCTH OJHON (PU3NYECKON BETUYMHBI OT
JpYrol C HCHOJb30BAaHUEM IPAMBIX H3MEPEHUH, Yy4YacTBOBATb B
IUTAHUPOBAHUU YU€OHOTO UCCIIEIOBaHMSL, COOUPATh YCTAHOBKY U BBITIOIHSTD
U3MEpEeHus, cienysd NpPeUIOKEHHOMY IUIaHy, (DUKCHPOBAaTh pe3yJbTAThI
MOJYYCHHOW 3aBHCUMOCTH (DU3MYECKUX BEIUYMH B BUJAE MPEIOKEHHBIX
TaOJIMI U TPaUKOB, AETATh BBIBOABI [10 pe3yJbTaTaM HCCIeI0BaHUs

IPOBOJIUTh KOCBEHHbIE H3MEpPEHUs (U3NYECKUX BEIMYUH, Cleys
NPEUIOKEHHOW WHCTPYKIMHU: TPU BBITIOJHEHUH HW3MEPEHUH COOMpaTh
JKCIIEPUMECHTAIBHYIO YCTaHOBKY U  BBIYMCIATH 3HAYEHUE HCKOMOM
BEJINYUHBI

1.13

1.14

1.15

coOIII0IaTh MpaBHUiIa TEXHUKU 0€30MacHOCTH MpH padoTe ¢ J1abopaTopHBIM
o0opyI0BaHHEM

yKa3blBaTh MPHUHLMUIBI JIEHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB,
XapaKTepu30BaTh IMPUHIUIBl  JEUCTBUS HM3YyYEHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C IMOMOIUBIO UX OINMCAHMS, UCIOJb3Yys 3HAHUS O
CBOWCTBaX (PU3MYECKUX SIBJICHUN M HEOOXOIUMbIE (PU3MUECKUE 3aKOHBI H
3aKOHOMEPHOCTHU

IPUBOAUTH IPUMEPHI (HAXOAUTH HH(POPMALIMIO O IPUMEPAX ) IPAKTHYECKOTO
UCMOJb30BaHUS (U3NYECKUX 3HAHUM B IOBCEAHEBHOM JKM3HM JUIf
oOecrieyeHns 0€30MaCHOCTH MTPU 0OpaIeHHH ¢ TPHOOPAMH M TEXHHYECKUMH
YCTPOMCTBAMHU, COXPaHEHMS 37J0POBbS U COOJIIOICHUS HOPM SKOJIOTHYECKOTO
TIOBEJICHUS B OKPYXKAIOLIEH cpee

1.16

OCYIIECTBIISATh OTOOp HMCTOYHUKOB HHpOpManuu B ceTu VIHTepHET B
COOTBETCTBUH C 33JJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIUXCS
3HAaHUHW M NYTEM CPaBHEHHS PA3JIMYHBIX HCTOYHHUKOB  BBIJIEISTH
UHPOpMaLIMIO, KOTOpas SBJISIETCS MNPOTUBOPEUMBOM MM MOXKET ObITh
HEJ0OCTOBEPHOI

1.17

1.18

UCIIOJIb30BaTh IPU BBINOJIHEHUHM YYEOHBIX 3aJaHU HayYHONOMYJSPHYIO
aUTepaTypy GU3NUYECKOTO COJCpkKaHUs, CIIPABOUYHbIE MaTepHabl, PECYpCHI
cetu MHTepHer, Bnaaerb npuéMaMu KOHCIEKTHPOBAHMS  TEKCTa,
npeoOpa3oBaHusi HH(GOPMAIMK U3 OJTHON 3HAKOBON CHCTEMBI B IPYT'YIO

co3/aBaTh COOCTBEHHbBIE KpaTKHWE MUCHMEHHBIC W YCTHBIE COOOIIEHUS Ha
OCHOBE 2 — 3 MCTOYHUKOB MH(pOpMaLUU (HU3UYECKOTO COAEPKAHMS, B TOM
qrclie MyOIMYHO JIeNaTh KpaTKue COOOIICHHsI O pe3yabTaTax MPOEeKTOB WU
yueOHBIX HCCIIEIOBaHMM, MPU 3TOM TPaAaMOTHO HCHOJIb30BaTh M3YYEHHBIHI
MOHSATUMHBIN ammapaT Kypca (HU3UKH, COMPOBOXAATh BBICTYIJICHUE
Mpe3eHTauuen

1.19

IpU BBINOJHEHUH Y4YEOHBIX NPOEKTOB U MCCIEAOBAHUN pacHpelensTh
0053aHHOCTH B TpPYNIE B COOTBETCTBUU C IIOCTaBJIEHHBIMU 3aJayaMH,
CIEINTh 3a BBIIOJHEHHEM IUIAHA JIEWCTBHM, aJIeKBaTHO OLICHUBAaTh
COOCTBEHHBI  BKJIQA B  JEATEIBHOCTH  TPYNINBI,  BBICTPAUBATh
KOMMYHHMKAaTUBHOE B3aMMOJCHCTBHE, YUUTBIBAsI MHCHHE OKPYKAIOLINX

8 KJIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOII MIPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

| 1.1

HCIIOJBb30BaTh IMOHATHA




1.2

1.3

pa3indaThb ABJICHHUA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOICTB 1 Ha OCHOBE
OIIBITOB, AECMOHCTPUPYIOIIUX JAHHOC (bl/I3I/I‘IeCKOC SIBJICHUC

pacrio3HaBaTh  IIPOSIBJICHHWE M3YYEHHbIX  (U3NYECKUX  SIBIECHUH B
OKpY’KaloIleM MHpE, B TOM 4HUClie (PU3UUECKUE SBICHHUS B MPHUPOJE, MPH
9TOM MEPEeBOAMTh IPAKTUYECKYK 3a7ady B Y4eOHYIO, BBIIEIATH
CyIIECTBEHHBIE CBOMCTBA (PU3HAKK) (PU3HUECKUX SBICHUIN

14

1.5

1.6

OTHCHIBATh M3yYCHHBIC CBOWCTBA TENM U (PU3MUYECKUE SIBICHUS, HCIIONB3YS
buznyecKre BeTUYUHbI, IPU ONMCAHUU NMPABUIHHO TPAKTOBATh (PU3MUECKUIA
CMBICT HCTOJb3YEMbIX BEIWYUH, O0O3HAYCHHUS W CAMHHIBI (U3HMUECKUX
BEJIMYMH, HAaXOIUTh (OPMYIbI, CBS3BIBAIOIINE JAaHHYIO (PU3UYECKYIO
BEJIMYMHY C JAPYTMMH BEIWYHMHAMH, CTPOUTh TpaQUKU H3YYCHHBIX
3aBHCUMOCTEH (PU3NUECKUX BEIHUUUH

XapaKTEpUu30BaATb CBOMCTBa TCII, (I)I/I3I/I‘IGCKI/IC ABJICHUA W IPOLCCCHI,
HCIIOJIb3YA HU3Y4YCHHBIC 3aKOHBI, npu 9TOM JaBaTb CJIOBCCHYIO
q)OpMy.]'II/IpOBKy 3dKOHA 1 3allMChIBATh €TI0 MATCMATHYCCKOC BbIPAKCHUC

00BACHATH (1)I/ISI/I‘ICCKI/Ie mpouecCobl H CBOMCTBA TCJI, B TOM YHCIIC U B
KOHTCKCTC CI/ITyaIII/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTCpa: BBIABIIATH
MPUYIUHHO-CIICACTBCHHLIC CBA3U, CTPOUTDH 00bsAcHeHHEe U3 1 — 2 JIOrHYeCcKHuX
mraroB € IIOMOIIBIO 1-2 HN3YUCHHBIX CBOMCTBaA (I)I/I3I/I‘IGCKI/IX HBHGHHﬁ,
(1)I/I3I/III€CKI/IX 3daKOHA UJIKM 3aKOHOMEPHOCTHU

1.7

1.8

pemath pacuéTHbele 3a7auyd B 2 — 3 JEHCTBUS, HUCHOJb3Ys 3aKOHBl U
¢dopmynbl, cBsA3bIBarOLIME (hU3MYECKHE BEIMUYMHBI: HAa OCHOBE aHaJIM3a
YCIOBHUS 3aJauyd 3allMChIBATh KPATKOE YCJIOBUE, BBIABIATH HEIOCTATOK
JAHHBIX JUIS PpELIeHUs 3aJaud, BbIOMpaTh 3akOHbBI M (OPMYIIHI,
HeoOXoauMble Il €€ pelIeHUs, NPOBOJUTh pacuéTbl M CpPaBHUBATh
NOJy4eHHOE 3HaYeHHe (PU3UUECKOM BETMUMHBI C H3BECTHBIMU IaHHBIMU

paciio3HaBaThb Hp06HeMBI, KOTOPBIC MOXHO pPCHINTh IpH IMOMOIIH
q)HSI/I‘IeCKI/IX MCTOHOB, HCIIOJIB3YySA OIMCAHHUEC MCCICAOBAHUSA, BBIIACIATH
MMpoOBEpACMOC  NPCAIIOJIOKCHNUE, OLCHUBATH IIPABUIIBHOCTH  IOPAAKaA
IMPOBEACHUA UCCIICA0OBaHNA, ACJIaTh BBIBOABI

1.9

1.10

1.11

IIPOBOAMTD OMBITHI O HAOIIOACHUIO (PU3NUECKUX SIBICHUN WM PU3NYECKUX
CBOWCTB Ted: (hopMyIUpOBaTh HpOBEpsSEMbIE NMPEANONOKEHHs, COOMPaTh
YCTaHOBKY W3 MIPEJIONKEHHOIO0 O0OpYIOBaHMs, OMUCHIBATH XOJ OMbITA U
(opMyIHpOBaThH BHIBO/IBI

BBINOJIHATH MPSIMbIE U3MEPEHHSI C UCIIOIb30BAaHUEM aHAJIOTOBBIX MPHOOPOB
U JaTYUKOB (PM3MYECKUX BEIMYMH, CPAaBHUBATh PE3YJbTAaThl U3MEPEHUN C
y4€TOM 33/1aHHON aOCOIFOTHON MOTPEIIHOCTH

MPOBOJIUTh UCCIIEOBAaHUE 3aBUCUMOCTH OJTHON (PU3UYECKON BETUUYHHBI OT
Jpyroi C  HCHOJBb30BAHUEM  MPSIMBIX  U3MEPEHUN:  IUIAHUPOBATh
HCCJIEIOBAaHUE, COOMpPATh YCTAHOBKY W BBITIOJHATH HM3MEPEHUs, CIEIys
NpeUIOKEHHOMY  TUJIaHy, (UKCHUpOBaTH  PEe3yNbTaThl  MOTYyYEHHOM
3aBUCUMOCTH B BUJIE TaOIHI] U TpadUKOB, J€NIaTh BHIBOJBI 110 PE3yIbTaTaM
HCCIICOBAHUS

1.12

MPOBOANTH KOCBEHHBIC WM3MEpeHUs (PU3MYECKHX BEIWYHH: IJIAaHUPOBATh
U3MepeHusi, colOuparb  HIKCHEPUMEHTAJIbHYIO  YCTAHOBKY,  CIEIys
MPEJI0KEHHOW UHCTPYKIIUH, U BEIYUCIISTH 3HAYCHUE BETHUHHBI

1.13

coOuro1aTh MpaBUiIa TEXHUKU 0€30MacHOCTH MpH padoTe ¢ 1abopaTopHBIM
00opyI0BaHuEM




1.14

1.15

1.16

1.17

XapakTepu30BaTh TNPUHIMIIBI  JCHCTBHS  W3YyYCHHBIX NPHOOPOB |
TEXHHYECKHX YCTPOMCTB C ONMOPOW Ha WX ONHMCAHMSA, UCIIONb3Yys 3HAHHS O
CBOWCTBaX  (pu3MuUECKMX SABICHMA W  HeoOXoaumble  (U3HYECKHE
3aKOHOMEPHOCTH

pacro3HaBaTh IIPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEPUTEIIBHBIC
npuOOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM, COCTaBIISATH CXEMBI
JNEKTPUYECKUX  LEeNed €  IOCIHEAOBaTENbHBIM M NapaJlICIIbHBIM
COEIMHEHUEM 3JIEMEHTOB, pa3iudas yCJIOBHbIE OOO3HAYECHUS 3JIEMEHTOB
JNEKTPUYECKUX LIeTIen

MPUBOJIUTH IPUMEPHI (HAXOIUTh HH(POPMAIIUIO O TPUMEpax ) MPAKTUYECKOTO
UCTIONIb30BaHUsl (PU3UYECKUX 3HAHUH B TIOBCETHEBHOW IKM3HU IS
obecnieueHus 0€30MacHOCTH NP 00pallleHuu ¢ MPUOOpaMu U TEXHUYECKUMHU
YCTPOHCTBaMHU, COXPAaHEHHS 3JJ0POBBS U COOITIOICHUS HOPM HKOJIOTHIECKOTO
MOBE/ICHUS B OKPYXKAIOIIeH cpeie

OCYILECTBIIATh NOUCK HH(pOpMAMMU (PU3HUYECKOIO COJEPKaHUS B CETH
WNHTepHeT, Ha OCHOBE MMEKOLUXCS 3HAHMM M INYTEM CpPaBHEHMS
JIONIOJIHUTEIBHBIX UCTOUHUKOB BBLIENATh MH(OPMALIHIO, KOTOpast SIBJISETCS
IIPOTUBOPEYMBOM NI MOXKET OBITh HEOCTOBEPHOI

1.18

UCIIOJIb30BATh TPH BBIMOJHEHUN YYEOHBIX 3aJaHUN HAayYHO-TIOMYJISPHYIO
auTeparypy GU3NYECKOTO COJIEPKAHUS, CIIPABOYHBIC MaTePHAJIbl, PECYPCHI
cetn VHTepHer; BiageTh NpuéMaMHM KOHCHEKTHPOBAHMS  TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

1.20

9 KJIACC

Kon

pe3yJabTara
1.1

1.2

NpoBepsieMOro

CO3/1aBaTh COOCTBEHHBIC ITMCHMEHHBIE M KPATKHE YCTHBIC COOOIICHWS,
0000mas wuHGOpPMALIUIO M3 HECKOJbKUX MCTOYHHUKOB (PU3UYECKOTO
COJICpKaHUs, B TOM YHCJIC IMyOJUTHO MPECTABIIATE PE3yIbTaThl IPOSKTHOM
WJIM MCCTIEI0OBATENbCKON IEATENBHOCTH, IIPU 3TOM IPAaMOTHO HCIIOIb30BATh
M3YYEHHbII TOHATUHHBIM anmapaT Kypca (U3UKH, CONPOBOXKIAThH
BBICTYIUICHHE TTpe3eHTaIHeH

OpU BBIOJHEHUU YYEOHBIX NPOEKTOB M HCCIENOBAHUN (PU3MUECKUX
MPOLIECCOB pacCIpenesiTh O00S3aHHOCTU B TpyNIE B COOTBETCTBUM C
IIOCTABJICHHBIMU 33/1a4aMM, CIECIWTH 3a BBINOJHEHUEM IUJIaHA JEHCTBUU U
KOpPPEKTUPOBaTh €ro, aJeKBaTHO OIIEHUBaThb COOCTBEHHBIM BKJIaJ B
JIEATENIbHOCTh TPYIIbI, BEICTPAUBATH KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MPOSIBIISISE TOTOBHOCTh pa3peniaTb KOHQIUKTbI

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIOJIb30BATh NU3YYCHHBIC ITIOHATUS

pa3nanyaTh SBJICHUSA IO ONHCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE

1.3

pacrio3HaBaTh  IpPOSBJICHWE M3YyYCHHbIX (U3WYECKUX  SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4Huclie (pU3MUECKUE SBICHHUS B TPHUPOJE, NPH
3TOM TMEPEeBOAMUTH TPAKTUYECKYIO 3aJady B Yy4eOHYyI0, BBIIEIATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (DU3UUECKUX SIBJICHUI




1.4

1.5

1.6

1.7

OTHCHIBATh M3yYCHHBIC CBOWCTBA TEN U (PU3MUYECKUE SIBICHUS, HCIIONB3YS
buznyecKre BeTUYUHbI, IPU ONMCAHUH NMPABUIHHO TPAKTOBATh (PU3NUECKUIA
CMBICT HCTOJB3YEMbIX BEIWYUH, O0O3HAUEHUS U EAMHUIBI (PU3NICCKUX
BEJIMYMH, HAaXOIUTh (OPMYIbI, CBS3BIBAIOIINE JAaHHYIO (PU3UYECKYIO
BEIMYMHY C JPYTHUMH BEIWYMHAMH, CTPOUTh TpaQUKd H3YYCHHBIX
3aBHCUMOCTEH (PU3NUECKUX BEITUUUH

XapaKTEpHU30BaTh CBOMCTBa TCI, (bl/ISI/I‘ICCKI/IC ABJICHUSA W IIPOLECCHI,
HCIIOJIb3YA HU3Y4YCHHBIC 3aKOHBI, npu 9TOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHA U 3aIIMChIBATh €I'0 MaTEMAaTHYCCKOE BEIPAXKCHUEC

OOBSICHATh (PU3MUECKHE MPOLECCHl U CBOICTBAa Ted, B TOM 4YHCIE U B
KOHTEKCTE CUTYallUd MPAaKTUKO-OPUEHTHUPOBAHHOIO XapaKTEPA: BBIABIATH
IPUYMHHO-CJIEICTBEHHBIE CBSA3U, CTPOUThH O0BACHEHHE U3 2 — 3 JIOTUYECKUX
[IaroB C MOMOMIbIO 2 — 3 M3y4YCHHBIX CBOWCTBA (DU3MUYECKUX SIBJICHUH,
(U3UUECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH

peath pacuéTHbIe 3a7auu (ONUparolIecs Ha CUCTEMY U3 2 — 3 ypaBHEHMI),
UCTIONB3YS 3aKOHBI M (POPMYIIBI, CBSI3BIBAIOIINE (DU3MUYECKIE BEIMYUHBL: HA
OCHOBE aHaJIM3a YCJIOBUS 3a/1a4M 3alUCBhIBaTh KPATKOE YCJIOBUE, BBISBIIATH
HEJOCTAIOUINe WIM U30BbITOUHBIE JaHHbIE, BEIOMPATh 3aKOHBI U (DOPMYJIbI,
HEOOXOAUMBIE JJIsl  pEIIeHUs, MPOBOAUTH PAcy€Thl U  OLIEHUBATbH
PEATTUCTUYHOCTD MOJIYYEHHOTO 3HaUCHHsI (PU3MUECKON BETMIHHBI

1.8

1.9

pacno3HaBaTrh Hpo0JIeMbl, KOTOPbIE MOKHO PELIMTh IPU HOMOIIH (PU3NYECKUX
METOJIOB, MCIIOJIb3ysd OIHUCAHUE HCCIECIOBAHNSA, BBIAEIATh IIPOBEPSIEMOE
[IPEAIONIOKEHUE,  OLEHMBATh  NPABUIBHOCTH  IMOpsAKAa  IPOBEACHUSA
UCCIIEI0BaHNs, JIeNIaTh BbIBO/IbI, HHTEPIPETUPOBATH PE3Y/IbTaThl HAOIIOJCHUI
U OIIBITOB

IPOBOJUTH OMBITHI [0 HAOIIOAEHUIO (PU3MUECKUX SIBICHUH WM (PU3NUECKUX
CBOMCTB Te€J: CaMOCTOSITEIbHO COOMpaTh YCTAHOBKY M3 H30BITOUHOTO
Habopa oOOpYyJIOBaHUS, OIMUCHIBaTh XOJA ONbITA M €ro pe3yiabTaThl,
(bOpMyIHUPOBATH BHIBOIBI

1.10

1.11

1.12

NPOBOJUTH TPH HEOOXOAMMOCTH CEPHUIO0 NPSMBIX M3MEPEHHH, OIpEIelisis
CpelHee 3HaueHUEe u3MepsieMoil BenuuuHbl ((POKYyCHOE paccTOosHHE
coOuparomield  JUH3bI), OOOCHOBBIBATH BBIOOp crocoba H3MEpEeHHUs
(M3MepHTeTBHOTO PHOOpa)

IPOBOJUTH HCCIIEZOBAaHUE 3aBHCUMOCTEH (HU3UYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TMPSIMBIX HW3MEPEHM: IUIaHUPOBaTh HCCIEI0OBaHUE,
CaMOCTOSITENIFHO ~ cOOMpaTh  yCTaHOBKY, (HUKCHpPOBaTh  pe3yJbTaThl
MOJIyYUeHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUMH B BHAE TaOIHIHU
rpauKoOB, JeNaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIIEJOBAHUS

IPOBOJUTh KOCBEHHBIE H3MEPEHHUs (PU3MYECKHX BEIMYUH: IUIAHUPOBAThb
U3MEpEeHHs, CcOoOUpaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY U BBINOJHSTH
U3MEPEHHUsS, CIIeAys NPEIIOKEHHOW MHCTPYKLHH, BBIYUCIATH 3HAYCHUE
BEJIMYMHBI U aHAJIM3UPOBATH IOJIyYEHHBIE PE3YJIbTAThl C YUETOM 3aJaHHOU
MOTPELIHOCTH U3MEPEHUI

1.13

coOJr01aTh MpaBUiia TEXHUKH 0€30MacHOCTH MPHU paboTe ¢ J1abopaTOPHBIM
o0opynoBaHuEM

1.14

pa3nn4yaTth OCHOBHBIC TPH3HAKK M3YYEHHBIX (PU3MUECKUX MOJETICH:
MaTepuaibHas TouKa, abCOTIOTHO TBEPIOE TENI0, TOUSUHBIH HICTOYHHK CBETA,
Jdy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHAas MOJEINb
aTOMHOTO0 SApa




1.15

1.16

XapakTepu30BaTh TNPUHIMIIBI  JEHCTBHS  HM3YYCHHBIX MPHOOPOB H
TEXHHYECKUX YCTPOHCTB C ONMOPOW HAa WX ONHMCAHMS, UCIIONb3Yys 3HAHHS O
CBOWCTBaX  (pu3MuUECKMX SABICHMA W  HeoOXoaumble  (U3HYECKHE
3aKOHOMEPHOCTH

UCIIOJIb30BATh CXEMbI M CXEMATHUYHBIC PUCYHKH W3yYCHHBIX TEXHUYCCKHX
YCTPOMCTB, N3MEPUTENBHBIX IPUOOPOB U TEXHOJIOIMUECKHUX IIPOLECCOB MPU
pelieHHH  y4eOHO-IIPaKTHYECKUX  3a]ad, ONTHYECKHE CXEMbl  JUIs
MOCTPOCHHS N300paKEHHH B TUIOCKOM 3€pKaJie M COOMPAIOIIEH JTHH3e

1.17

NPUBOAUTH IPUMEPHI (HAXOAUTH HH(POPMAIIHIO O IPUMEPAX ) MPAKTHYECKOTO
UCIO/Ib30BaHUSl (U3NYECKUX 3HAHUM B IIOBCEAHEBHOM JKHM3HM Ui
obecrieyeHns 0€30MaCHOCTH MTPU 0OpaIeHHH ¢ TPHOOPAMH M TEXHHUECKUMHU
YCTPOHCTBAMHU, COXPaHEHMS 37J0POBbS U COOJIIOICHUS HOPM 9KOJIOTUYECKOTO
MIOBEJICHUS B OKPYXKAKOLIEH cpeae

1.18

1.19

1.20

OCYIIECTBIISITh TOUCK HHGpOpMAMH (PU3HUECKOTO CONEP)KAHHUS B CETH
HuTepHeT, caMOCTOATENbHO (OPMYIUPYsT MOMCKOBBIN 3ampoC, HAXOIUThH
IyTH ONPEACTICHUs JTOCTOBEPHOCTH IOJYYeHHON MH(pOpMAIMA Ha OCHOBE
HMMEIOLIUXCS 3HAHUM U JOTIOJHUTEIBHBIX HCTOYHUKOB

UCIOJIb30BaTh MPH BBIMOJHEHUU y4YEOHBIX 3aJaHUN HAay4YHO-TOMYISPHYIO
auTepaTypy GU3HUECKOTO COAEpKaHUSI, CIIPABOYHBIE MaTEPHAIIbI, PECYPCHI
cetu Uutepner; BiageTh nOpuéMamMu  KOHCICKTUPOBAHUS  TEKCTa,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

co3/1aBaThb COOCTBEHHbIE€ NMUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
MH(pOpMallMM U3 HECKOJbKUX MCTOYHHUKOB (PU3UYECKOTO COAEpIKAHMS,
NyOJIMYHO MPEACTABIATh Pe3yIbTaThl MPOEKTHONW MIIM HCCIIEA0BATENbCKOM
JIEATEIIbHOCTH, IIPH 3TOM IPaMOTHO MCIOJIb30BaTh U3YYEHHBIA TOHATHITHBIN
anmapar M3y4aeMoro paszena (U3MKM U COINPOBOXKAATH BBHICTYIJICHHE
npe3eHTaluen ¢ ydéToM 0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB

1.21

Ipru BBINIOJIHCHUHA y‘~IG6HI)IX IMPOCKTOB U I/ICCJ'ICJIOBaHI/Iﬁ (1)I/I?>I/ILI€CKI/IX
mponeccoB pacupeaciIsaTb 00513aHHOCTH B rpymmne B COOTBCTCTBHU C
IIOCTAaBJICHHBIMU 3ajgadaMH, CJICIHUTH 3a BBIIIOJIHCHUEM IIJIaHa I[GI\/'ICTBI/II\/'I n
KOPpPCKTHUPOBATL €T0, aJACKBATHO OLCHHUBATH COOCTBEHHBIH BKJIad B
ACATCIIBHOCTD I'PpYyIIIbI, BRICTpanBaTb KOMMYHHKATHUBHOC BSaHMOﬂeﬁCTBHe,
MMPOABJIAA TOTOBHOCTD pa3pCilaTh KOH(I)JII/IKTBI




ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUSA

7 KJIACC

Kon
pasneia

Koa 3nemenra HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B TIO3HAHMU OKPYXAIOIIEI'O MHUPA

®dusnka — HayKa o npupoje. SABnenus npupoasl. Dusnyeckue
1.1 SIBJICHUSI:  MEXAaHUYECKHUE, TEIUIOBBIE,  JJIEKTPUUYECKUE,
MarHuTHBIE, CBETOBBIC, 3BYKOBBIC

®usnyeckue BeIMYMHBL V3MmepeHue (QU3NYECKUX BETUYUH.
1.2 Ousnueckue  npubopsl.  [lorpemHOCTE  M3MEpPEHHI.
MexayHapoHasi CUCTeMa €AUHUIL

EcrecTBeHHOHAayYHBI METOA  MO3HaHWs: HAOJIOJCHUE,
IIOCTAHOBKA Haquoro BOHpOCEl, BBIABMKCHHUE THIIOTES,
OKCIEPUMEHT 10  MPOBEPKE  THIOTE3,  OOBICHECHHE
HaOJIIOTAEMOr0 SIBJIEHUS

1.3

1.4 Onucanne pU3NYECKUX SBJICHUN C TTOMOIIBIO MOJIEICH

[IpakTrueckue pabOThI:
N3mepenue paccTossHUAMN.
N3mepenune o0bEMa )KUAKOCTH M TBEPIOTO Tea.
Onpenenenre pa3sMepoB MaJIbIX Te.
N3mepenune temmepaTypbl HpU MOMOIIU KUAKOCTHOTO
TEPMOMETPA U JATYUKA TEMIIEPATYPHI

1.5

[NEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEILIECTBA

CrtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIBI, UX pa3MeEphl.

2.1
OHLITBI, JAOKa3bIBAOIIUEC JUCKPETHOC CTPOCHUEC BCIICCTBA

I[BI/I)KGHI/IG qacTull BCIICCTBA. CBs3b CKOPOCTH ABWIKCHUS

2.2 .
4acTHII ¢ Temneparypoil. bpoyHoBckoe aBuxeHue, nuddy3us

BzauMmogeiicTBHe YacTHUII BEIIECTBA: MMPUTKCHUC U
OTTAJIKUBAHHUC

2.3

AFpCFaTHBIe COCTOsIHMA BC€IIECTBA: CTPOCHUE Ta30B,
X(HHKOCTCﬁ n TBépI[BIX (KpI/ICTaHHI/I‘-ICCKI/IX) Ten. B3anMocBs3b
MCKIY CBOMCTBaAMH BCIICCTB B PA3HBIX arp€raTHbIX COCTOAHUAX U
HUX aTOMHO-MOJICKYJIAPHBIM CTPOCHHUEM

2.4

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOIBI

[IpakTudeckue pabOTHI:
Onenka JOuamerpa aroMa  METOIOM  psiaoB  (c
Ucrolib30BaHueM ¢Gotorpaduii).
OnBITHI 110 HAOJIOICHUIO TEILUIOBOTO PACIIUPECHHUS Ta30B.
OnbITHl TT0 OOHAPYKEHUIO JIEHCTBUS CHI MOJIEKYJISPHOTO
MPUTSHKCHUS

2.6

JIBDKEHUE U B3BAUMOJIEMCTBUE TEJ

31 Mexanndeckoe ABUKEHUE. PAaBHOMEPHOE M HEPABHOMEPHOE
' NIBIDKEHUE

Cxopocth. CpemHsisi CKOpOCTh TIpU  HEPABHOMEPHOM
JBHKEHUHU. Pacu€r myTu U BpEMEHH IBUKEHHUS

3.2




3.3

SIBnenue nnepuuu. 3aKoH HHEpLMH. B3anMonelicTBre Ten Kak
IIPUYMHA M3MEHEHMsI CKOPOCTH IBWXKCHMs Tesl. Macca Kak
Mepa MUHEPTHOCTH Teja

3.4
3.5
3.6

IIimorHocTe BemecTtBa. CBA3L IUIOTHOCTH C KOJIWYECTBOM
MOJICKYJI B €IMHHIIC 00BEMA BEIIECTBA

Cuta xak XapaKTCPUCTHUKA BSaHMOﬂCﬁCTBHH TCII

Cuna ynpyroctu u 3akoH ['yka. I3mepeHune Cuiibl ¢ MOMOIIBI0
JMHAMOMETpa

3.7

3.8

3.9

SIBnenue TAroTeHus U cuia TskecTH. Cuila TSKECTH Ha
JIpyrux mianerax. Bec Tena. HeBecomocTh
Cuna tpenust. TpeHue ckonbKeHUs U TpeHue 1nokosi. TpeHnue
B IIPUPOJIE U TEXHUKE

Cllo’)keHMEe CWJI, HalpaBJICHHBIX 110 OJIHOM TPSIMOM.
PaBHOElCcTBYIOIIIAS CHIT

3.10

3.11

3.12

[IpakTuueckue padbOTHI:

OmnpezeneHyue CKOPOCTH PAaBHOMEPHOTO JABHMKEHUS (IIapyuKa B
KHUJKOCTH, MOJENIU 3JIEKTPUYECKOTO aBTOMOOWISI M Tak
nanee). OnpeneneHue cpeHel CKOPOCTH CKOJIbKEHHs OpycKa
WIM IIapuKa [0 HAKIOHHOW IockocTH. OnpenencHue
IUIOTHOCTH TBEpAOro Tena. ONbITHL, JAEMOHCTPUPYIOLIME
3aBUCHUMOCTh pacTsbKeHus (JegopManuu) MpPYKUHBI OT
NPWIOKEHHONM  cuibl.  ONBITBI,  JEMOHCTPUPYIOIINE
3aBUCHMOCTh CHJIBI TPEHHSI CKOJBXEHHMsSI OT Beca Tela U
XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEN

@dusnyeckue SBICHUS B IPUPOJAE: IPUMEPHI JIBHKEHUSA C
pPa3IMYHBIMM CKOPOCTSIMM B JKMBOM M HEXHMBOW IPUPOE,
JCICTBHUE CUJIBI TPEHMS B IPUPOJIE U TEXHUKE

TexHuueckue YCTPOﬁCTBaI AUHAMOMCTpP, MOAIIHUITHUKHN

JIABJIEHME TBEP/IBIX TEJI, )KUIKOCTE 1 TA30B

HNasnenne TtBEpaoro Tena. CrnocoObl yMEHBIIEHUS U

4.1 YBEJIMYEHHUS TABICHUS

4 JlaBneHue rasza. 3aBHCHMOCThH JaBleHHS raza oT 00BEMa,
TEeMITepaTyphl

43 [lepenaua maBneHWs TBEPABIMH TENaMH, KHUIAKOCTIMU |

' razamu. 3akoH [lackans. [lHeBMaTHUeCKHE MALITUHBI
3aBUCHUMOCTh  JaBIICHUS  KUAKOCTHU  OT  TJIyOWHBL

4.4 IMuapocratudeckuii mapagokc. CooOmIarOIMecss COCYIBI.
['mapaBnuyeckre MEXaHU3MBbI
AtMmocdepa 3emnn u arMmocdepHoe gaBieHue. [lpuuuHbl

45 CYLIECTBOBaHMs BO3AYIIHOW 000mouku 3emiu. OmnbIT

' Toppuyennu. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHS OT
BBICOTBI HaJl YPOBHEM MOPsI

46 W3mepenue armocdepHoro nmasneHus. Ilpubopsr s
U3MepeHust aTMOC(hEepHOro JaBJIeHUS

47 JlelicTBuE XKHAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TEJIO.

' BoitankuBatomas (apxuMeioBa) cuiia. 3akoH Apxumena

4.8 [InaBanue ten. Bo3ayxomnnaBanue




4.9

4.10

[IpakTuueckue padbOTHI:

HccnemoBanne 3aBHCHMMOCTH Beca Tella B BOJIE OT 00BEMa
NOTPYXKEHHOW B JKUAKOCTb dYacTu Tena. OnpeneneHue
BBITAJIKABAIOIIEH CHUIBI, JICUCTBYIOILIEH Ha TEJO,
NOTPY:KEHHOE B JKUIAKOCTh. [IpoBepka HE3aBUCUMOCTH
BBITAJIKUBAIOIIECH CUJIbI, ICUCTBYIOIIECH HA TEJIO B KUJIKOCTH,
oT Macchl Tena. OmnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTD
BBITAJIKUBAIOILECH CUJIbI, ICUCTBYIOIIECH HA TEJIO B KUJIKOCTH,
0T 00bEéMa TOrpyXKEHHON B KHIKOCTh YacTH Tella U OT
IUIOTHOCTU KUAKOCTU. KoHCTpyHpoBaHuEe apeoMeTrpa WiIu
KOHCTPYMPOBaHUE JIOJIKU i onpeeIeHre eé
rpy30H0AbEMHOCTH

dusnueckue sBICHUS B MPHUPOJE: BIUSHHE aTMOC(HEPHOIro
JTaBJICHUS Ha )KMBOW OpraHM3M, IJIaBaHUE PbIO

411

Texnuueckue  ycTpoiicTBa:  COOOLIAIOIIMECS — COCYIBI,
YCTPOMCTBO  BOJONPOBOJA,  TUAPABIMYECKMHA  Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPILIHEBOM Hacoc,
apeoMeTp

PABOTA, MOIIIHOCTD, SHEPI'UA

51 Mexannueckas pabora
5.2 MexaHndeckass MOITHOCTE
53 [IpocThie MexaHU3MBI: pbryar, OJOK, HAKJIOHHAS TJIOCKOCTb.
[IpaBusno paBHOBecHsI pblyara
5.4 [IpumeHeHue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omotoe mpaBuwiIo» MexaHuku. KoadduimeHT mone3Horo
55 NercTBUsT MexaHWU3MOB. [IpocThie MeXaHW3Mbl B OBITY H
TEXHUKE
5.6 [ToTeHumanpHasi SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sneprus
5 58 Ilonnass wmexaHudecKas VBHepms[. 3aKOH HW3MEHEHUSA W
COXpaHEHHUs MEXaHUYECKON SHEPTUn
[IpakTudeckue pabOTHI:
Ompenenenne pabOThI CHIIBI TPEHUS TPU PABHOMEPHOM
59 JBUKCHUN Tema 1o TOPU30HTAIBHOMN MMOBEPXHOCTH.
UccnenoBanue ycnoBuii paBHoBecus pordara. M3smepenne KITJ]
HaKJIOHHOM  TUIOCKOCTH. VI3ydyeHHe 3aKOHa  COXpPaHEHHS
MEXaHWYECKON DHEPTUHU
5.10 @u3nYEeCKHe SBJICHUS B PUPOJIE: PhIUYATH B TEJIE YEIOBEKA
TexHuueckue  yCcTpoMCTBa:  pblyar, MOABMXKHBIA  H
5.11 HEMOJIBIKHBIM  OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KIIACC
Kon
pasiena Kox »iemenTa IIpoBepsieMble 3JIeMEHTHI COIEPKAHUSA
6 TEITJIOBBIE ABJIEHUA




OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKON TEOPUU
CTpoeHHUs BemlecTBa. Macca u pazMepsl MosieKyil. OTbITHI,

6.1 MO/ITBEP K IAOLIME OCHOBHBIE I10JIOKEHUS
MOJIEKYJISIPHOKMHETHYECKON TeOpuH
6.2 Mogenu TBEPAOro, *KHMIKOTO M Ta3000pa3HOr0 COCTOSHUI
' BemlecTBa. Kpucrammyeckue u amopHbie Tena
6.3 OO0mbscHeHne CBoﬁSTB ra3oB, )KMJKOCTEU H TBéipm)Ix TEl Ha
OCHOBE I10JIO’KEHHH MOJICKYISIPHOKUHETUYECKON TEOpUHU
6.4 CMauuBaHue U KallWUISIPHBIE SIBJICHUS
6.5 TemioBoe pacuiupeHue u cxatue
6.6 Temmnepatypa. CBs3b TeMIEpaTypbl CO CKOPOCThIO TEINIOBOTO
JIBYDKEHUS YaCTHIL
6.7 Buytpennsas sHeprus. CrocoObl HM3MEHEHHUS BHYTpPEHHEH
' SHEPruM: TEIJIoNepe aya U COBEpIIEHUE paObOThI
6.8 Bunel  Temnonepenauu:  TEMJIONPOBOJHOCTh, KOHBEKIIMS,
U3Iy4YeHue
6.9 KosngecTBo TemioTsl. Y aenabHas TEMI0EMKOCTh BEIIECTBA
6.10 TennooOMeH U TEII0BOE paBHOBECHE. Y paBHEHUE TEJIOBOTO
OanaHca
6.11 [InaBneHue W OTBeplEBaHUE KPUCTAUIMYECKHX BEIIECTB.
VY nenpHas TEI0Ta MIaBICHUS
[Tapoo6pazoBanue u konzaeHcarus. Mcnapenwe. Kunenwue.
6.12 VnenbHas — TemjoTa  nmapooOpa3oBaHMA.  3aBUCHMOCTb
TEMIEPATYpPbl KUIIEHUS] OT aTMOC(HEPHOTO JaBICHHUS
6.13 BraxxnocTh Bo3IyXa
6.14 DHeprus TOIIMBA. Y IeJbHas TEIJIOTa CTOPAHUSI
[Tpunuuns! padotel TemnoBsix asurarened KIIJ[ Temnosoro
6.15 asurarens. TemoBele JBUTATENM W 3allUTa OKpY’KarOLIEH
cpenbl
6.16 3aKOH COXpaHEHHUs U TPEBPALLEHUS SHEPIrUU B TEIJIOBBIX
mporueccax
[TpakTiueckue paboThI:
OnbITel O OOHAPY)KEHUIO JIEHCTBUS CHJI MOJIEKYJISIPHOTO
MIPUTSKCHUS.
OneITH IO BBIPAIIMBAHUIO KPUCTAJUIOB MTOBAPEHHOM COJIU
WM caxapa.
OnbIThl 10 HAOJIOJEHUIO TEIUIOBOTO PACIIUPEHUsS Ta30B,
KHUJIKOCTEN U TBEPABIX TEIN.
Onpeznenenue AaBIeHUS BO3yXa B OaJUIOHE LINpPHIIA.
6.17 OnbITEl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH  JIaBJICHUS

BO3/yXa OT ero 00b&Ma 1 HarpeBaHus MM OXJIAXKICHHSL.
[IpoBepka TruUMOTE3bl JUHEMHOW 3aBUCHUMOCTH JIJIMHBI
CTONOWKA JKUAKOCTH B TEPMOMETPHUYECKOH TpyOKe OT
TEMIIEpaTypBhl.
HaGnronenne wm3MeHeHMs BHYTPEHHEW SHEpruuM Teja B
pe3ynbTaTe Temonepeaayu U paboThl BHEITHUX CHUIL.
HccnenoBanue SBJICHUS TEIUIOOOMEHA TPU CMEIIMBAHUHU
XOJIOJTHOW U TOpsiYE BOJIBI.




OHpCIICHCHI/Ie KOJIMYCCTBA TCIUIOTHI, IMOJIYYCHHOI'O BOJOM

IIpu TEII000MEHE C Harp€TbiM MCTAJUIMUCCKUM HUJIMHIAPOM.

Omnpenenenue yneiabHON TEIUIOEMKOCTH BELLIECTBA.
HccnenoBanue mporecca UCIapeHus.
OnpezneneHre OTHOCUTENIBHON BIaKHOCTH BO3yXa.
OnpezneneHue yaeabHON TEIIIOTHI IJIaBJICHUS JIbJA.

du3nyeckue ABJICHUS B IIpUpPOAC: MOBEPXHOCTHOC HATAKCHUC
N KallWJUIAPHBIC SBJICHUA B MMPHUPOAC, KPUCTAJLJIBI B IIPUPOAC,

6.18 nznydenre CoiHIla, 3amMep3aHrue BOJI0EMOB, MOPCKHE OpHU3HI,
o0Opa3oBaHUE pPOCHI, TYMaHa, MHEs, CHETa.
Texnuueckue YCTPOMCTBA: KaIuJUISAPBL, [IPUMEPBHI
WCIIOIB30BAaHUS ~ KPUCTAUIOB, JKHJIKOCTHBIA TEPMOMETD,
6.19 JATYMK TEMIIepaTypbl, TEPMOC, CUCTEMa OTOIUICHHS JOMOB,

TUTPOMETPBI, TMCUXPOMETP, MHapoBas TypOWHA, JBUraTeNb
BHYTPEHHET0 CrOpaHusl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpusanus Ten. JIBa posia dIeKTPpUUYECKUX 3apsiioB
BzaumopeiictBue  3apsbkeHHbIX  Tenl.  3akoH — Kynona

7.2 (3aBUCUMOCTh CHJIbI B3aUMOJICHCTBHUS 3apsSKEHHBIX Tel OT
BEJIMYMHBI 3apSI0B U PACCTOSHUS MEXKTY TEIaMH )
OnekTpuyeckoe mnoJie. Hampsk€HHOCTh  3JIEKTPUUYECKOTO

7.3 nosist. [IpuHIMI Cynepno3uiuu SIAEKTPUYECKUX TMojiel (Ha
KaueCTBEHHOM YpPOBHE)
Hocutenn  snekTpuyeckux  3apsAoB.  DIIEMEHTAPHBIN

7.4 anektpuueckuit 3apsg. Crtpoenue artoma. [lpoBoaHuMKH U
JIUBIEKTPUKU

7.5 3aKOH COXpaHEHUsI AIEKTPUUECKOT0 3apsiaa

76 DIIeKTPUUECKUI TOK. VcnoBus CYILIECTBOBaHUS
AIEKTPUIECKOTO TOKa. ICTOUHHMKHM MOCTOSIHHOTO TOKA

77 JleficTBUS ANEKTPUYECKOTO0 TOKa (TEmIoBOe, XHUMHUYECKOE,
MarHuTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax

78 Onektpuueckas nens. Cuna  ToKa.  DJIEKTPUYECKOE
HaIpsKEHUE

79 ComnpoTHUBI€HUE MPOBOJHUKA. YAEIBHOE COMPOTUBICHUE
BEISCTBA

7.10 3akon Oma 11 yJacTKa I1enu

711 ITocnenoBarenpHOE i napajuieIbHOe COeIMHEHHE
MIPOBOJIHUKOB

712 Pabota 1 MOLTHOCTB 3JEKTPUUYECKOTO TOKa. 3aKoH J[>Koyist —
Jlenma

713 DNEeKTpUYecKne Ienu U TOTPEOUTETN  AIEKTPUUYECKOM
sHepruu B ObITy. KOopoTKoe 3aMbIkaHne

714 IlocTossHEBIe  MarHuTHEL.  B3amMojzeiicTBHE  IMOCTOSHHBIX
MAarduToB

715 MarnauTtHoe 1ojie. MarHuTHoe 1ojie 3eMJIM M €ro 3HauyeHUe

U1 JKU3HU Ha 3eMiie




7.16

7.17

OneiT Opcrena. MarHutHoe 1oJi€ 3JIEKTPUYECKOTO TOKa.
[TprMeHeHue 3J1eKTPOMAarHuTOB B TEXHUKE

JleficTB€ MarHUTHOTO TOJs Ha TMPOBOJAHHK C TOKOM.
DJNEeKTpOABUTaTENIb IOCTOSIHHOTO ToKa. Vcnons3oBaHue
AJIEKTPOJIBUTATEICH B TEXHUYECKUX YCTPOMCTBAX W Ha
TpaHCIIOpTE

7.18

7.19

7.20

Onbitel Dapazest. SBneHUE FNEKTPOMATHUTHON HHAYKIIMH.
[IpaBuio Jlenua

Onektporedeparop. CrocoObl TOMYyYCHUS AICKTPHUUYECCKOM
SHEPruu. DICKTPOCTAHIINH Ha BO30OHOBISIEMBIX HCTOYHUKAX
SHEPTUU

[TpakTuueckue paboThI:

OnbIThI O HAOJIOICHUIO AIEKTPU3ALUY T€JI MHAYKIIUEH U TPU
CONPUKOCHOBEHUHU.

HccnenoBanne  OEMCTBHS — DJIEKTPUYECKOrO  IOJIA  Ha
MIPOBOJIHUKU U TUDJICKTPUKH.

CbOopka ® TpoBepka pabOTBI  JJICKTPHUSCKOH  IEIH
MIOCTOSIHHOT'O TOKA.

W3mepenne u peryaupoBaHue CUIIbI TOKA.

N3mepenne u perynupoBaHue HapsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa, HAYIIETO 4epes
PE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOpPA W HAMPSHKEHUS Ha
pe3ucrope.

ONBITEL, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTBH AJIEKTPHUYECKOTO
CONPOTHUBIIEHUSI TPOBOJHHMKA OT €ro JUIMHBI, IUIOLIATU
MOTIEPEYHOT0 CEYEHUS U MaTepHuaa.

[IpoBepka  mpaBuia  CIOKEHHUS  HANpsDKEHUM — TIpU
MOCJIEIOBATEILHOM COSIMHEHUH JABYX pe3ucTopoB. [IpoBepka
mpaBuja JUisi CUJIbl TOKa IPU NapayieIbHOM COEIMHEHUHU
pesuctopoB. OmpeneneHue padOTHI AIEKTPUYECKOTO TOKA,
uaymero yepe3  pesucrop. OrmnpeneneHue  MOIIHOCTH
ANIEKTPUYECKOTO  TOKa, BBIICISAEMOW Ha  PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa, HAYILIETO 4epes
JaMIIOYKy, OT HampsbkeHuss Ha Heil. Omnpenenenune KITJI
HarpeBatens. McciaegoBaHMe MAarHUTHOTO B3aUMOJIEHCTBHS
MOCTOSTHHBIX ~ MAarHWToB. M3ydeHWe MarHUTHOTO  TIOJIS
MOCTOSTHHBIX MAarHUTOB MPH UX OOBEAMHEHUU U Pa3eliCHUU.
UccnenoBanme  OeHCTBUS ~ DJIEKTPUYECKOTO  TOKAa  Ha
MarHuTHYI0  CTpEJKY. OneITel,  JI€MOHCTPUPYIOIIKE
3aBUCUMOCTh CHJIBI B3aUMOJICMCTBUSI KATYIIKH C TOKOM H
MarHuTa OT CWJbl TOKAa M HaIpaBJICHUS TOKAa B KaTYIIKE.
N3ydeHnne neMcTBUS MAarHUTHOTO TMOJs Ha MPOBOJAHUK C
TOKOM. KonctpyupoBanue u  u3ydeHue  paboThI
anektpoasurarens. Mamepenue KIIJ snexTpoaBuratenbHOU
ycTaHOBKH.  ONBITBI MO  HCCIENOBAHUIO  SIBJICHUS
ANIEKTPOMArHUTHOM HWHAYKIUU: HCCIEAOBAaHUE W3MEHEHUIN
3HAUYEHMsI U HAMPABJICHUSI UHAYKIIMOHHOT'O TOKa

7.21

duznueckue SIBJICHUS B NPUPOJE: dIEKTPUUECKUE SBJICHUS B
aTMocdepe, dIEKTPUUECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE




1.22

noje 3emiu, Jpeid MOII0COB, POJIb MArHUTHOTO TOJS JUIS
JKU3HU Ha 3emiie, MOJIIpHOE CUSTHUE

TexHuueckne  yCTpPOMCTBA:  DJIEKTPOCKOI,  aMIEPMETD,
BOJIBTMETP, pEOCTAaT, CYETYMK OJJICKTPUYECKOM DHEPruUH,

3JIEKTPOOCBETUTEIbHBIC npudopsl, HarpeBaTelbHbIE
AIIEKTPOIPUOOPHI (npumepsl), JIEKTPUYECKUE
IOPEJOXPAaHUTENN,  DJIEKTPOMAarHUT,  3JIEKTPOJABUIraTElb

MOCTOAHHOI'O TOKA, rCHEPATOP MOCTOAHHOI'O TOKA

9 KJIACC
Kon
pasjiea Kopa snementa [IpoBepsieMble 2IEMEHTBI COAEPKAHUS
MEXAHUWYECKUE SBJIEHUA
81 Mex§Hqucxoe nBKeHue. MarepuanbHas Touka. Cuctema
oTcuéTa
8.2 OTHOCHUTETHPHOCTh MEXaHUIECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE MPSAMOIMHEHHOE IBHKCHHE
8.4 HepaBHomepHoe npsimosnuneiiHoe nprxeHue. CpenHss u
MIHOBEHHAsl CKOPOCTH Tella IPU HEPAaBHOMEPHOM JBUKEHHUU
8.5 Yckopenue. PaBHOyCKOpeHHOE PSIMOJIMHEHHOE IBUKEHUE
8.6 CBobOoanoe nagenue. OneiThl [ anunes
PaBHOMepHOE naBMXKEHHE MO OKpykHOCTH. Ilepuon wu
8.7 yactora oOpamenus. JluHelHas u  yryioBas CKOPOCTH.
LleHTpOoCTpeMHUTENBHOE YCKOPEHHE
8.8 [lepssiii 3akoH HploToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 [TpuHIMIT Cyneprno3UIIMU CHJT
8 8.12 Cua ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHus: cujia TPEHMs CKOJIBXKEHMs, CHJIa TPEHUS
MTOKOS, IPYTHE BUBI TPEHHSI
814 Cuna TsKeCTH H 3aKOH BCEMHPHOTO  TSTOTEHHUSI.
YckopeHue cBOOOAHOTO MaACHHUS
815 JBmwxenue tuianer Bokpyr Comnna. IlepBas xocMmuyeckas
ckopocTb. HeBecoMOCTh 1 neperpy3ku
8.16 PaBHOBecue MmarepuasibHOM TOYKH. AOCOIIOTHO TBEpPIOE
TENO0
817 PaBHOBecue TBEPIOrO Tena € 3aKPEIUIEHHOW OChIO
BpaiieHusi. MoMeHT cuiibl. LIeHTp TshkecTu
8.18 Nmnynsc Tena. U3menenue umnyinsca. MMmyinsce cumsl
8.19 3aKOH COXpaHEeHHUsI UMITYIIbCA
8.20 PeakTuBHOE JBUKEHUE
8.21 Mexanunueckas paboTa ¥ MOITHOCTh
8.27 Pabora cun TspKecTH, ynpyroctu, Tpeus. CBA3b SHEpruu

paboThl




8.23
8.24
8.25

HOTCHHI/I&HBHaSI SHECPTHUA TCJI1a, IOAHATOIO Hazg
ITOBEPXHOCTHIO Seman

[ToTenuuanpHasi SHEPTUS CKATON MPY>KUHbI
Kunernueckas »sHeprus. TeopemMa 0 KHUHETHYECKOU

SHEPruu

8.26

3aKOH COXpaHEHHS] MEXaHUYECKON SHEPIUH

8.27

[IpakTuueckue padbOTHI:

Omnpenenenue cpefHell CKOPOCTH CKOJIbKEHMs Opycka Win
JBUKEHMSI IapHUKa 110 HAKJIOHHOM Iu1ocKocTU. Onpenenenne
YCKOpPEHHUsl Tejda IpPU PAaBHOYCKOPEHHOM [JBM)KEHUH 110
HAKJIOHHOH IUIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IIyTH OT BpPEMEHM IIpH
PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HaualbHON CKOPOCTH.
[IpoBepka runoTe3bl: €cau Npu PABHOYCKOPEHHOM JBHKEHUH
0€3 Ha4aJIbHON CKOPOCTH ITyTH OTHOCSTCS KaK Psii HEUETHBIX
qucel, TO COOTBETCTBYIOIIME IPOMEXKYTKM BpPEMEHH
OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBbKEHHS OT
CHJIBI HOpMaJIbHOTO JlaBieHus. Onpenenenue ko3dduuuenra
TpPEeHUs CKOJbXeHUs. OnpeneneHne XECTKOCTU TMPYKUHBI.
Omnpenenenue pabOThl CHJIBI TPEHHUs IPH PABHOMEPHOM
JIBUKEHUM Telda IO TOPU3OHTAJIBHOM  MOBEPXHOCTH.
Omnpenenenue paboTsl CUJIBI YIPYTOCTH NPH MOABEME TPY3a
C MCIIOJIb30BaHUEM HEIOIBHKHOTO U MOABM>KHOTO OJIOKOB

8.28

dusznueckue SIBICHUSA B npupoac: MPHUIIMBBI W OTJIHWBBI,
ABMOKCHHUEC  IIJIAHCT ConHeyHOH CUCTCMBbI, PCAKTUBHOC
JABWIKCHUC KMBBIX OPTaHU3MOB

8.29

TexHu4eckue ycTponucTBa: ClUI0OMETP, JaTYUKH ITOJI0KEHHUS,
pacCTOSAHUS U YCKOPEHHUS], PAKETHI

MEXAHWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarensHoe JABHKCHUC. OcHoBHBIC XapPaKTCPUCTHUKHU

9.1 KOJIeOaHUH: TIEPHO/I, YaCTOTa, aMIUTUTY/Ia
92 MareMaTtrueckuii 1 IPYXUHHBIN MasTHUKH. [IpeBpamenne
' SHEPTUU MPHU KOJeOaTeIbHOM JIBHKEHUHU
93 3aryxaromue KoJieOaHus. BBIHYXIEHHbIE  KOJIeOaHwMs.
Pe3onanc
Mexannueckue BOJHBI. CBONCTBAa MEXaHUYECKHMX BOJIH.
9.4 [IpononpHBIE M TONEpedHble BONHBL J[JIMHA BOJHBI H
' CKOpOCTh €€ pacmpocTpaHeHUs. MexaHW4YecKue BOJIHBI B
TBEPJIOM TeJIe, CECMUYECKUE BOJTHBI
9.5 3ByK. ['poMKOCTH M BbICOTA 3BYKa. OTpakeHUE 3ByKa
9.6 HNudpa3Byk u yIbTpa3ByK
[IpakTrueckue pabOTHI:
Onpenenenne  4YacTOTBl W mepuona  KoleOaHwWid
9.7 MaTeMaTUYeCKOro MasiTHUKA.

Omnpenenenne 4acTOThl U Meproa KoieOaHUl MPyKUHHOTO
MasTHHUKA




9.8

9.9

WccnenoBanne  3aBUCHMOCTM — Iepuoja  KoJjieOaHMi
MO/IBEILIEHHOT'O K HUTH I'py3a OT ANUHBI HUTH. VccnenoBanue
3aBHCUMOCTH NIepro/ia KoJIeOaHN MPYKUHHOTO MasiTHUKA OT
Macchl rpysa. [IpoBepka He3aBUCUMOCTH IIEpHo1a KoJieOaHui
Ipy3a, NOJBELIEHHOIO K HUTHU, OT MAcChl Ipy3a U KECTKOCTH
npyxuHbl. I3Mepenne yckopeHusi cCBOOOAHOrO NaieHus
Ouznyeckue SBICHUS B MPUPOJE: BOCIPUSATHE 3BYKOB
KUBOTHBIMHM,  3€MJIETPSICEHHE, CEMCMMUYECKHUE  BOJIHBI,
I[YHAMH, X0

TexHuueckue  ycTpoWcTBa:  3XOJIOT,  HCIIOJIb30BAHHE
yIbTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMAT

HUTHOE IIOJIE 1 DJIEKTPOMATHUTHBIE BOJIHBI

10.1
10.2

DONEeKTpOMarHuTHOE TMoj€. OJIEeKTPOMAarHUTHBIE BOJIHBI.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

[IIxana 37€KTPOMarHUTHBIX BOJIH

10.3

10.4

10.5

10.6

OnexkTpoMarHuTtHas mnpupojga cBera. CKopocTb CBeTa.
BonHoBEIE cBOMCTBa CBETa

[IpakTryeckue paboOTHI:

N3yueHne CBOMCTB AJIEKTPOMArHUTHBIX BOJH C IOMOUIBIO
MOOWIBHOTO TeleoHa

dusnueckue sBICHUS B NMPHUPoJIe: OHOJI0rnyeckoe JieicTBre
BUJIUMOTO,  yIAbTPa(HOIETOBOTO U  PEHTIE€HOBCKOIO
U3JIy4CHUI

Texnuueckue YCTPOMCTBA: UCII0JIb30BaHUE
3JIEKTPOMAarHUTHBIX BOJIH JUIsI COTOBOM CBSI3U

11

CBETOBbBIE ABJIEHUA

111
11.2

11.3

JIyueBas monens cBera. Mcrounuku cBeta
[IpsimonuHEITHOE pacpoCTpaHEHHUE CBETa

OTpa)KeHI/IC cBera. IImockoe 3€pKajo. 3akoH OTpaXXCHUA
CBCTa

114
115
11.6

11.7

[Ipenomnenne cBera. 3akoH mpenomiieHHs ceta. [lomHoe
BHYTPEHHEE OTPaKEHUE CBETA

JInnza. Xop j1ydeii B JINH3E
OnTuueckast cucrema (QoroanmapaTa, MHKPOCKONa U
TEJIECKOIa

I'maz kak onrtudeckas cucrema. bnmsopykocts
JAIbHO30PKOCTh

11.8

11.9

Paznoxxenue Oemoro cera B crnekTp. OmbiTel HploTOHA.
CrnosxeHue cieKTpaJbHBIX IIBETOB. Jl1cnepcus ceeTa

[IpakTuyeckue pabOTHI:
HccnenoBanue 3aBUCHMOCTH yrila OTPayKEHUSI CBETOBOTO
Jy4a OT yriia HaJeHuUs.
M3ydyeHne XapakTEpUCTUK H300pakeHHsl MpeaMera B
IUIOCKOM 3epKalle.
HccrnenoBanne  3aBHCHMOCTH — yria  HPEOMIICHHUS

CBCTOBOI'O JIy4da OT yI'Jla IaJACHHUS Ha I'PAHUIIC «BO3AYX — CTCKIIO».




12

[Monyyenne wu300pakeHW C TMOMOLIBIO CcoOMparoIeit

JIMH3BbI.

Omnpenenenne pOKYCHOTO PACCTOSHUS U ONTUYECKON CHITBI

coOuparole JTMH3HI.

OmnbITHI IO Pa3I0XKEHUIO OETIOr0 CBETa B CIIEKTD.
OnbITl 10 BOCHPHUATHIO LBETAa MPEAMETOB IpPH HX

HaAOJIIOCHNUH Yepe3 LIBETOBHBIE (PUIIBTPHI

11.10

dusndeckue siBNeHUs B ipupo/ie: 3armenust Connna u JIyHbl,
IIBeTa TEJ, ONTHYECKUE sBJIICHUs B arMmocdepe (1iBeT Heba,

pedpakius, pagyra, MUPax)

11.11

TexHu4yeckue ycTpoucTBa: OYKH, MEpHCKOI, (oToarmapar,
ONTHUYECKUE CBETOBO/IbI

KBAHTOBBIE ABJIEHU A

12.1

OmnsiTel Pezepdopra u ianerapHas Mozens aroma. Mojenb
aroma bopa

12.2

Hcnyckanne ¥ IOIVIOLICHME CBETa aToMoM. KBaHTEHL
JIunenyaTble CIIEKTPHI

12.3

PagnoakTuBHOCTH. Anb(a, 6eTa-  raMMa-u3ITydeHHs

12.4

12.5

Crpoenue atomHoro siapa. HykimoHHass Mojaenb aTOMHOTO
siapa. 3oTombl
PagnoaktuBubie npespamenusa. Ilepuon momypacnana
ATOMHBIX SIEP

12.6
12.7

SAnepHble peakuuu. 3aKOHBI COXpPAaHEHHUS 3apsAOBOIO H
MacCOBOI'0 YUCEI

SHCPFI/IFI CBs31 aTOMHBIX SACP. CBs13b MaccChl U OHEpPIrun

12.8

12.9

Peakuuu cuHTe3a u geneHus anep. MCTOYHUKM 3HEPTUU
Connua u 3BE37

Snepnas sHepretuka. JleficTBue paAMOaKTUBHBIX U3JIyYEHUN
HA KMBBIE OPraHU3MBbl

12.10

12.11

[IpakTuueckue padbOTHI:

HaGmtogeHne  CIUIOIIHBIX M JIMHEHYATBIX  CIIEKTPOB
U3ITy4EHUs.

HccnenoBanue TpPEeKOB: M3MEPEHHE SHEPTMHM YACTHUIBI 10
TOPMO3HOMY NyTH (110 oTOorpadusim).

W3mepenue paanoakTUBHOTO (poHa

dusnyeckue  SABIEHUS B NPUPOJE:  €CTECTBEHHBIN
PaaMoOaKTUBHBIN (POH, KOCMUYECKUE JyYd, PaJIUOAKTUBHOE
U3Iy4YeHue MPUPOTHBIX MUHEPAJIOB, JeiicTBHE
PaZMOaKTUBHBIX U3ITyYEHUH Ha OpraHU3M YeJOBeKa

12.12

TexHHUeCcKue yCTpPOWCTBA: CIIEKTPOCKOI, WHIUBUIYATbHBIN
JIO3UMETP, Kamepa Bunbcona




ITPOBEPAEMBIE HA OI'3 110 ®U3HUKE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHMSI
OCHOBHOM OBPA30BATEJIbHOM ITPOTPAMMBI OCHOBHOI'O OBIIIETO

OBPA3OBAHUA

Kon

TpeOoOBaHUs

NPOBEPAEMOro

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI OCBOE€HHUSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMbl OCHOBHOT'O
o0miero oopazopanus Ha ocHoBe PI'OC

[Tonnmanue ponu GpU3NKK B HAYYHOW KapTHHE MHUPA; cHOPMUPOBAHHOCTD
0a30BbIX NPE/ICTABICHUI O 3aKOHOMEPHOM! CBSI3U U [T03HABAEMOCTH SIBJICHHUH
HOPUPOIBI, O POJH KCIEPUMEHTa B (U3UKE, O CUCTEMOOOPA3yIOMIeH poiIH
(Gu3uKH B Pa3BUTHM ECTECTBEHHBIX HAyK, T€XHUKH M TEXHOJIOTUil, 00
OBOJIONMHM  (U3MYECKUX 3HAHMA W WX PpPOIM B  LEJIOCTHOM
€CTeCTBEHHOHAYYHOI KapTHHE MUPA, O BKJIAJE POCCUHCKUX M 3apyOekKHbIX
yu€HBIX-(PU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE NTPOLIECCOB OKPYKAIOIIETO
MHpa, pa3BUTHE TEXHUKU U TEXHOJIOTUI

3HaHus O BUAAX MaTepuM (BELIECTBO U I0JIE), O JABMKEHMH KaK CIocoOe
CYIIECTBOBaHHMS MaTepuH, 00 aTOMHO-MOJEKYJISPHOW TEOPHU CTPOCHHS
BEIECTBA, O (PU3UYECKOM CYLUIHOCTH SIBICHUM NPHUPOIbl (MEXaHUYECKHUX,
TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX); YMEHHUE pa3jinyaTh SBJICHUS
[0 OIHUCAHUI0O MX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHHE; YMEHHE paclo3HaBaTh
NPOSIBIIEHUE M3YYEHHBIX (U3MYECKUX SBJICHHUH B OKPYKAIOIIEM MHDE,
BBIJIETISIS MX CYILIECTBEHHBIE CBOMCTBA (ITPU3HAKHN)

BJ'IaI[eHI/Ie OCHOBaMH ITOHSTHHHOI'O afrmapara U CHMBOJHMYCCKOI'O A3bIKa
(1)I/I3I/IKI/I U HUCIIOJIB30BAHUC HUX MJId PCHICHUA y‘{e6HBIX 3ala4; YMCHHUC
XapaKTECPHU30BaATh CBOICTBa TCI, (1)I/I?>I/I‘I€CKI/I€ ABJICHUSA W TIPOLCCCHI,
HCIIOJIb3Ys Q)yHHaMCHTaHLHLIe 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHne OomuchIBaTh HU3YUCHHBIC CBOICTBA TE€I H (1)I/ISI/IIICCKI/IG SABJICHUA,
HCIIOJIb3Ys (I)I/I3I/I‘-ICCKI/IG BCJINYHHBI

BnaneHne ocHOBaMU METOJOB Hay4YHOTO MO3HAHUS C YYETOM COONIOACHUS
npaBuJI 6e30mMacHOro Tpyaa: HaboieHne PU3NUECKUX SBJICHUMN:

YMEHHE CaMOCTOSITEIbHO COOHMpAaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U3
JAaHHOTO Habopa 000PYyIOBaHUS 10 MHCTPYKIIMH, OMUCHIBATh X0 OMBITA U
3aMKCHIBATh €T0 PE3yNbTaThl, HOPMYITHPOBATH BHIBOJIBL;

MPOBEJICHUE TPSMBIX W KOCBEHHBIX H3MEPCHHH (PU3NICCKUX BEITUYHH:
yMEHHE  IUJIAaHHUPOBaTh  HM3MEPEHHS,  CaMOCTOSTENIbHO  CcOOHMpaTh
IKCIIEPUMECHTAIILHYIO YCTAaHOBKY I10 HHCTPYKIIMH, BBIYUCIISATH 3HAYCHHE
BEJIMUMHBI U aHAJIM3UPOBATH MOIyUYEHHBIC PE3yIbTaThl C YUETOM 3a/IaHHOM
MOTPEITHOCTH PE3YJTATOB H3MEPEHUI;

MPOBEICHHE HECJIOKHBIX AKCIIEPUMEHTATBHBIX WCCJICTOBAHMIA;
CaMOCTOSITEIIEHO COOHMpaTh IKCIICPUMEHTAILHYIO YCTAHOBKY M ITPOBOIUTH
UCCIICIOBAHNE M0 WHCTPYKIIMH, MPEICTABIATh MOTYyYCHHBIE 3aBUCHMOCTH
GU3MYECKUX BENMYMH B BHAEC TaOmuIl W rpadUKOB, YYHUTHIBATh
MOTPEIIHOCTH, JENIaTh BBIBOJBI IO PE3YJIbTATaM MCCIEAOBAHUS

[TonnMaHmMe XapakTepHBIX CBOMCTB (PU3MUECKUX MoJesel (MaTepuaibHast
TOUYKa, aOCONIOTHO TBEPJOE TENIO, MOJEIN CTPOEHUS razoB, JKUIKOCTEH U
TBEPABIX TEJI, IUIAHETApHAs MOJENb aToOMa, HyKJIOHHAas MOJENb aTOMHOIO
sJipa) ¥ YMEHHUE MMPUMEHATh UX IS OOBsICHEHUST (PU3UICCKUX TPOIIECCOB




YMmenue o0bACHATh (PU3NUECKUE MPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE U
B KOHTEKCTE CHUTYyallU IPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa, B
YACTHOCTH, BBIABIATH I[PUYUHHO-CIEACTBEHHBIE CBS3M M  CTPOMTH
00BsICHEHHE C OMOpO Ha M3yYeHHbIE CBOMCTBA (U3UUYECKUX SIBICHUI,
¢u3nUecKre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEITH

YMeHue pewate pacuéTHble 3a1auu (Ha 06a3e 2 — 3 ypaBHEHHUI), UCTIOIb3Ys
3aKOHBI U (POPMYJIBI, CBS3bIBAIOIINE (PU3NUECKUE BEIMYMHBI, B YACTHOCTH,
3alIMCbIBAThL KPATKOC YCJIIOBHUC 3aJiaid, BBIABJIATH HCIOCTAIOIIUC OAHHBIC,
BbIOMpPATh 3aKOHbl M (OPMYJIbI, HEOOXOAUMBbIE M €€ peleHHUs,
HCIIOJIB30BATh CIIPABOYHBIC IOAHHBIC, ITPOBOAUTH paC‘IéTBI 1 OLCHHUBATH
PEATMCTUYHOCTD [OJIyY€HHOI'O 3HAa4eHUsl (PU3MYECKON BEIUYMHBI; YMEHUE
OTIPEACIATh Pa3MEPHOCTh (DU3MUYECKON BEIUYHMHBI, IOJYICHHOW IIpH
pELIEHUN 3aa41

YMeHnue xapakTepu3oBaTh IPUHIUIBI JEHCTBUS TEXHUYECKUX YCTPOUCTB, B
TOM 4YHClie OBITOBBIX NPHUOOPOB, W MPOMBIIUICHHBIX TEXHOJIOTHYECKUX
IPOILIECCOB MO MX ONMCAHUIO, UCHOJb3Yys 3HAHUS O CBOMCTBAX (pru3nuecKux
SIBJICHUI U HEOOXOAMMBbIe (PU3MYECKHe 3aKOHOMEPHOCTH

10

11

YMeHUe HCIOJIb30BaTh 3HAHUS O (PM3UYECKHX SIBIICHUSX B TOBCETHEBHOM
KU3HM I oOecriedeHus: 0e30MacHOCTH NpH OOpalieHuu ¢ OBITOBBIMHU
npuOopaMi W TEXHUYECKHMMH YCTPONUCTBAMH, COXPAHCHUS 3J0POBbS H
COOJIFOJIEHHSI HOPM SKOJIOTUYECKOTO TIOBEICHUS B OKPYKAIOIICH cpelne;
MOHMMaHUE HEOOXOIMMOCTH TPUMEHEHHUS JOCTKEHUH (QH3UKKH W
TEXHOJIOTH JIJIsl pallMOHATIHLHOTO MPHUPOIONOIB30BAHUS

OnplT  moucka, mpeoOpa3oBaHUs M NPEJACTaBICHUS  HHPOpMAIUH
¢u3nueckoro  cojxep)kaHus € MCIOJIb30BaHHMEM  MH(POPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJOTHI; YMEHHE OLIEHUBAaTh JOCTOBEPHOCTb
NOJYy4eHHOM uHpoOpMallMM Ha OCHOBE MMEIOIIMXCS 3HAHUH U
JIOTIONTHUTEIbHBIX HWCTOYHUKOB; YMEHHE MCIIOJIb30BaTh MPHU BBITOJIHEHUH
y4eOHBIX 3a/laHuil HAY4YHO-TIONYJSIPHYIO  JINTEpaTypy (HU3UYECKOro
CoJIep’KaHusl, CIPaBOYHbIE MaTepHalibl, pecypchl cetu VIHTepHeT; BajeHue
0a30BbIMM HaBBIKAMHU MpeoOpazoBaHMs MHGOpPMALUK M3 OAHOIN 3HAKOBOU
CUCTEMBI B JIPYT'yl0; YMEHHE CO3/1aBaTh COOCTBEHHBIE MTMCHbMEHHBIE U YCTHBIE
COO0OIIeHNs Ha OCHOBE MH(OPMAITUH U3 HECKOJIbKUX HCTOYHUKOB




IHEPEYEHD 3JIEMEHTOB COAEPKAHUAA, ITPOBEPAEMBIX HA OI'D 11O ®U3UKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexanudeckoe nBmxenue. MarepuanbHas Touka. CucreMa orcuéra. OTHOCUTEIBHOCTh
' JIBIDKECHUSA
12 PaBnomepHoe u HepaBHOMepHOe JBmkeHHe. CpemHsii ckopoctb. Dopmyna ist
' BBIYUCIICHHSI CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE. 3aBUCUMOCTh KOOPJIMHATHI TeJla OT BPEMEHU
B CJIy4ae paBHOMEPHOTO MPSIMOJIUHEUHOTO JBUKEHUS:
13 X(7)=x, +ut
['paduku 3aBUCUMOCTH OT BPEMEHU AJIsl IPOEKIIUU CKOPOCTH, TPOEKIIMU NIEpEMEIICHHUS,
MyTH, KOOPAUHATHI TP PABHOMEPHOM IPSIMOJIMHEMHOM JIB)KEHUU
3aBUCMMOCTh KOOpPJIMHATHI Tella OT BpPEMEHH B ClIydae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO IBU>KEHUSL:
2
-Sx':f:l =1-':|;|: * f_ax * E
DopMyIbl ISl MPOEKIMK TEPEMEIEHHUS, MPOCKIUUA CKOPOCTH U MPOCKIIUU YCKOPEHUS
IIPU PABHOYCKOPEHHOM NPSIMOJMHEUHOM JBUKEHUU:
12
1.4 .sx(r)=v{,x-a‘+ax-?.
U_\'('f] =Up, +a, 1,
a. (r)=canst,
sz~ - Ul.'cL zza.‘c'g.'f
['padmku 3aBHCUMOCTH OT BPEMEHH ISl MIPOEKIIMH YCKOPEHHs, MPOEKIIMU CKOPOCTH,
MPOCKIIMU TIEPEMEIIEHUs, KOOPAWMHATHI TIPU PABHOYCKOPEHHOM MPSMOJTHMHEHHOM
JBUKEHHUH
CBoOonmnoe manenue. Dopmynbl, OMHMCHIBAIOIINE CBOOOJHOE TaJ€HHE Teia TOo
15 BEPTUKAIN (IBWKEHHUE Teja BHU3 WJIM BBEPX OTHOCUTEIBHO MOBEPXHOCTH 3E€MIIH).
' ['padmku 3aBUCUMOCTH OT BpPEMEHU JJIsl MPOEKIIUU YCKOPEHHUSI, TPOSKIIUUA CKOPOCTH U
KOOPJIMHATHI TPU CBOOOHOM IMaJICHUH TeJIa TI0 BEPTUKAIH
CxopocTh paBHOMEPHOTO JIBHKEHHSI Tella 1o OKpyx)HOCTH. HampaBnenue ckopocTH.
dopmyna J71sl BHIYHCIEHUSI CKOPOCTH YePE3 PaUyC OKPYKHOCTH U IEPUO 0OpaIleHuUs:
b= 2R
T
[lenTpocTpemMutensHoe yckopeHue. HampaBienue meHTpOCTPEMUTEIHFHOTO YCKOPEHHS.
16 ®opmyrna sl BHIYUCIECHUS YCKOPEHUS:
' 2
a. — v
=R
dopmyna, CBSI3BIBAIONIAS IEPUO]] M YACTOTY OOpaIleHHS:
v = 1
T
1.7 Macca. [1notHocts BemectBa. @opmyna AJisg BBIYUCIEHUS IIOTHOCTH:




_m
V

1.8 Cuna — BektopHas ¢pusuueckas BennunHa. CliokeHue Cuil
1.9 SIBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
1.10 F=m-a
CoHanpaBIeHHOCTh BEKTOPA YCKOPEHHUs TeJla M BEKTOPA CUIIbI, IEUCTBYIOIIEH HA TEJIO
B3aumoneiictue tein. Tperuii 3akod HeroToHa:
111 F.  —_F
-1 7 T 12
TpeHune nokos U TpeHUe CKoIbKeHNUs. Dopmyria JUisl BBIYMCIEHUS MOYJISl CUIIbl TPEHUS
CKOJIbYKEHUS:
1.12
F_=u-N
p-H
Jedopmarus tena. Yopyrue u HEynpyrue aedopManuu. 3aK0oH yrpyroi aedopmamnmm
3aKoH ['yka):
113 ( yKa)
F=k-Al
Bcemupnoe taroreHue. 3aKOH BCEMUPHOTO TSTOTEHUS:
My -1,
F=Gg- L1 _2
R
114 Cuna 1spKecTu. Y CKOpeHHe CBOOOHOTO MaIeHHS.
®opmyna 175 BBIYMCIEHUS CUJIbI TSKECTH BOIM3H OBepXHOCTH 3emun: F = mg.
JBrxxenue nmanet Bokpyr Connna. [lepBas kocmuueckast ckopocts. HeBecomocTs u
Heperpy3Ku
Nmnynbe Tena — BekTopHas pu3nyecKas BeIMUNHA.
1.15 p=mi
HNmnynec cucreMsl Ten. M3smenenune ummyibsca. IMIysibe CHIIbI
3aKOH COXpaHEHMsI UMITYJIbCa I 3aMKHYTOM CUCTEMBI TE:
1.16 P=myu +iny, =const
PeakTnBHOE NBHKEHUE
Mexanunueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:
A=Fsoosa
1.17 MexaHu4eckasi MOIIIHOCTD:
A
N==
r
Kunernueckas u noreHuumanbHas sHeprus. @opmyna sl BBIYUCICHUS] KHHETUUECKOU
SHEPruu:
1!&'.32
E . =——
2
1.18

Teopema o knHeTHUECKOU dHEeprun. Popmyra I BBIYUCICHUS TOTEHIIMAIBHON
SHEPIUH Tela, IOJIHATOrO
Haj 3eMEi:

E,= mgh




1.19

MexaHnueckas SQHEprusi:
E=E;.+E »

3aKOH COXpaHEHUs] MEXaHUYECKOU FHeprun. Popmyna s 3aKOHA COXPAHEHUs
MEXaHUYECKOM SHepruu B OTCYTCTBHE cuil TpeHus: E = const.
[IpeBpaieHne MEXaHUUECKON PHEPTUU NIPU HATMYUH CUJIbI TPEHUS.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Poruar. Moment cuibel: M - FI.
VYciioBue paBHOBECHS pbluara:

M +M,+..=0
[TonsukubIi 1 HenoABWKHBIN 0510ku. KIT/I mpocThix MexaHU3MOB,
n= Aﬂmma
‘4'33.1‘]_‘18."15{

1.21

1.22

1.23

1.24

JaBiienue TBEpIOTO TENA.
®opmyna 17151 BBIYMCIICHHS 1aBJICHUs TBEPIOTO Tea:

_F
p==

JaBienue raza. ATMocdepHOe aBlICHHE.
I'mapocraTnyeckoe 1aBjIeHUE BHYTPH KUIKOCTH.
dopmyna 11 BBIYMCIICHUS TABJICHNS BHYTPU KUIKOCTH:

p=pgh+p_,

3akoH [lackains. ['uapaBnuueckuii nmpecc
3akoH Apxumena. @opmyia Uil ONpEAESICHUs BBITAJKUBAIOLIEH CUIIbL, AEUCTBYIOIIECH

Ha TeJO, MOTPYKEHHOE B KUJIKOCTh WJIH Ta3:
F A~ pgv

Ycnopue miaBanus Tena. [lnaBanue CYAOB 1 BO3AYXOINIAaBAHUC

Mexannueckue kosieOaHusa. AMIUINTY/AQ, MEpUOJ M 4YacTtoTa Kojebanuii. dopmyna,
CBSI3BIBAIOIIAS YACTOTY U MEepUO/ KojeOaHui:

1.25
1.26

1.27

Marematnueckuii ¥ NOpPYXKUHHbIM ~ MasTHUKM. [IpeBpamieHue sHeprum  Ipu
K0JIeOaTeIbHOM JIBUKEHUHU

33.TYX8.I-OH_II/IG KoJIeOaHMSI. BLIHY)KI[eHHBIe koJsieOanus. Pe3onanc

Mexanudeckue BOJHBL. [Ipo1oyibHbIC U TIOTIEPEYHbBIC BOJTHBI. J[JIMHA BOJIHBI U CKOPOCTh
pacrpoCcTpaHeHUs BOJHBI:

L=uv-T

1.28

1.29

3ByK. I']pOMKOCTB ¥ BpIcOTa 3ByKa. OTpa)k€HHe 3BYKOBOW BOJIHBI HAa TPAHMUIIE IBYX CpEl.
Wndpas3Byk u yabTpa3Byk

IIpakxmuueckue pabomoi

W3mepenue cpeqHeil IOTHOCTH BELIECTBA; ApXUMEI0BON CUJIBL; KECTKOCTH NPYKUHBL,
Kod(uUIIMeHTa TPEHUS CKOIbXKEHUS; paOOThl CUJIbI TPEHUS, CUJIbl YIIPYTOCTH; CpeTHEHN
CKOpOCTH JBIJKEHHSI OpycKa IO HAaKJIOHHOM IJIOCKOCTH; YCKOpeHHMs Opycka mpu
JIBUKEHHUH 110 HAKJIOHHOM TJIOCKOCTH; YaCTOTHI M EpHoa KoJieOaHUi MaTeMaTHYeCKOTro
MasiTHHKA; 4acTOThl U MEepuoJia KojJeOaHUil NMPYKHUHHOTO MAasTHUKA; MOMEHTA CHIIBI,
JEHCTBYIOIIEr0 Ha pblyar; padoThl CHJIbI YIPYTOCTU MPH MOAbEME Ipy3a C MOMOILBIO




HETOABIKHOTO 0JI0Ka; pabOThl CHUJIBI YIPYTOCTH MpPHU MOIBEME TPy3a € IOMOIIBIO
MOJIBIKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bEMA MOTPYKEHHOM YacTH Tena
U OT TUIOTHOCTH JKHUJKOCTH;, HE3aBHUCHUMOCTH BBITAJIKUBAIOLIEH CHUIIBI OT MAacChl TEJa;
CUJIbI TPCHHUA CKOJIB)KCHHA OT CHJIBI HOPMAJIBHOTO AABJICHUSA U OT pOJa IMOBCPXHOCTHU,
CWJIBI YIPYrOoCTH, BO3HUKAIOIIEH B MPYKUHE, OT CTEHEeHH aedopMalud MPYKUHBL;
YCKOpEeHUsl OpyCKa OT yria HakJIOHA HANpaBIISIONICH; rmeproja (4acToThl) KoJIeOaHuM
HUTSHOTO MAasTHHUKA OT JJIMHBI HUTHU; MEpHOJa KoJIeOaHUH MPY>KUHHOTO MAasSTHHUKA OT
Macchl Tpy3a W KECTKOCTU TMPYKUHBI; HCCIEAOBAHUE HE3aBUCUMOCTH Tepuoja
KoJie0aHUN HUTSHOrO MasTHHKAa OT Macchl rpysa. lIpoBepka ycinoBusi paBHOBECHS
pblyara

QDuzuueckue AenreHUs 6 npupode: NTPUMEPHI ABMXKEHUS C Pa3IMYHBIMU CKOPOCTSMHU B
JKUBOU M HEXKUBOU MpUpoOe, NeHCTBUE CUITBI TPEHUS B IPUPOJIE U TEXHUKE, PUITUBBI U
OTJIUBBI, JBIKEeHHUE IUIaHEeT COJIHEYHOM CHUCTEMBI, PEAKTHUBHOE JABUKEHUE MKUBBIX

1.30 OpPraHU3MOB, pblUaru B TeJle YEJIOBEKAa, BIUSHHE aTMOC(EPHOIro JABJIECHUS HA JKUBOU
OpraHusM, IUJIaBaHWE pBIO, BOCIPHITHE 3BYKOB JKUBOTHBIMH, 3EMIICTPSCEHHE,
ceificMu4eckue BOJHBI, IIyHAMH, 3XO
Texnuyeckue ycmpoticmea: ClIAJOMETP, TaTYUKU [TOJIOKEHUS, PACCTOSHUS U YCKOPEHUS,
JUHAMOMETp, IMOJAUIMITHUKH, PAKEThl, pblYar, MOJBMKHBI M HENOJBMXKHBIA OJIOKH,

1.31 HAKJIOHHAs IUIOCKOCTb, IPOCTbIE MEXaHU3Mbl B OBITY, COOOIIAIOIIMECS COCYIbI,
YCTPOMCTBO BOJOIIPOBOJIA, TMIPABIMYECKUH IIpecc, MaHOMETpP, GapoMeTp, BBICOTOMED,
MOPUIHEBON HACOC, apEOMETP, 3X0JIOT, UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHbBIE TOJIOKEHUS MOJEKYJIIPHO-KMHETUYECKON TEOpUU CTPOEHMSI BELIECTBA.

2.1 Mozenu TBEpIOTr0, XKUIKOTO U ra3000pa3HOro COCTOAHUM BelecTBa. Kpucramnnueckue
U aMmop(dHBIE Tena

29 JlBumxenue ydactul BemiecTBa. CBsI3b CKOPOCTU JIBUYKEHUSI YACTHIl C TEMIEPaTypoOil.
bpoyHoBckoe nBmxenue, iuddysus

2.3 CMaunBaHue U KallWJUISIPHBIE SIBJICHUS

2.4 TenioBoe paciIupeHue u cxatue

2.5 TemnoBoe paBHOBECHE

26 Buyrpennss sneprus. Pabora u Teruionepenada kak criocoObl H3MEHEHHs BHYTPEHHEH
SHEepruu

2.7 Buzpl Termonepeaayn: TeIONPOBOJHOCTh, KOHBEKIHS, U3Ty4eHUE
HarpeBanue u oxnaxaenue tei. KonnyectBo TeoTsl. Y jenbHas TeII0EMKOCTb!

>8 O=am(t,—1)
3aKOH COXpaHEHUs PHEPTUH B TEIUIOBBIX MpoIeccax. Y paBHEHUE TEIUIOBOro OajaHca:

29 0+0,+..=0

210 Hcnapenue u konaeHcamus. Ml3MeHeHne BHyTpeHHEH SHEPTUU B IIpoLecce UCTIapeHus 1
KoHaeHcanuu. Kunenue skuakoctu. Y aenapHas Teriora mapoodpasosanus: L = Q/m

2.11 BraxxnocTh BO3IyXa
[InaBnenune m xpucramuszanus. M3mMeHeHne BHYTpEHHEH SHEpruM NpU IUIABICHUU U
KpUCTAJITM3alUH. Y IelbHasl TEII0Ta TUIaBIeHUS:

2.12

o
- m
213 BHyTpeHHsIs sHeprusi cropaHus TOIUIMBA. YJeNnbHasl TEeIUIoTa CrOpaHus TOIUIMBA: ( =

Q/m




2.14

[Tpunuuns! padoTs! TemoBbix Apuratencii. KI1/1 reruioBoro apuratens

IIpaxmuueckue pabomul

W3MmepeHue yaenpHOM TEIUIOEMKOCTH METAJUIMYECKOrO0 LUJIMHIAPA; KOJUYECTBa
TEIUIOTHI, TOJIYYEHHOTO BOJON KOMHATHOW TeMIeparypbl (UKCHPOBAHHOM MacChl, B
KOTOPYIO OIYLICH HarpeTslii LMIMHAP; KOJWYECTBA TEILIOTHI, OTAAHHOIO HAarpeTbiM

2.15 HUWJIUHAPOM, TOCIIe ONYCKAaHUs €ro B BOJY KOMHATHOW TeMIIepaTypbl; OTHOCUTEIbHOMN
BJIQXKHOCTH BO3/yXa; YAEJbHOI TEIJIOTHI IUIaBieHus Jbaa. MccnenoBanue n3aMeHeHus
TEMIIEpaTypbl BOJABI TPU PA3IUYHBIX YCJIOBHUSX; SBIEHUSA TEIJIOOOMEHA TMpHU
CMEIIMBAHUU XOJIOIHOM U ropsiueil BObI; poLiecca UCIIapeHUs
Qu3suueckue a61eHUs 8 NPupode. TIOBEPXHOCTHOE HATSDKCHUE W KATUJUISIPHBIC SBICHUS

2.16 B IIPUPOJIE, KPUCTAJUIBI B IpUpPO/E, n3inydenue ConHia, 3aMep3aHue BOA0EMOB, MOPCKUE
Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEsl, CHera
TexHuueckue ycmpoticmea: KanwuIApbl, TNPUMEPHl HCIOJIb30BaHUS KPUCTAJUIOB,

217 KUJKOCTHBIM TEPMOMETp, JaTYUK TEMIEpaTyphl, TEPMOC, CUCTEMA OTOILJICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, MapoBas TypOUHA, IBUTATEIb BHYTPEHHETO CTOPAHMS

3 OJIEKTPOMATHUTHBIE ABJIEHUA

3.1 DnekTpusanus Tel. /IBa Buaa 31eKTPUYECKUX 3apsi0B

3.2 BsaumoneiicTBue 3apsbkeHHbIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEeHHsI SJIEKTPUUECKOTO 3apsiia

34 DnekTpuueckoe noine. Hanpssk€HHOCTD 2NIeKTprUuecKoro mnosst. [IpuHiun cynepno3unuu
ANEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)

35 Hocurenu anekrpudeckux 3apsaoB. JelcTBre AIEKTPUUECKOTO TOJIS Ha SJIEKTPUYECKUE
3apsasl. [IpOBOAHUKY U JUDIIEKTPUKU
[ToctosiHHbI snekTpuyeckuil Tok. JleiicTBus snexTpuueckoro Toka. Cuiia TOKa.

3.6 Hampsokenue.
l=qg/t,U=A/q

37 DIIEKTPUUYECKOE COMPOTUBIIEHUE. Y ACIBHOE FNEKTPUUECKOE COITPOTUBIICHUE:

R =pl/S
3.8 3akon Oma s yyactka snekrpuueckoi renm: | = U/R
[TocnenoBarenbHOE COEIUHEHUE TPOBOIHUKOB:
I, =1,. U=U,+U,. R=R,+R,
3.9 [TapannenbHOE COEUHEHNE TPOBOIHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
- - 2
CwmemnranHbie COETMHEHUS TPOBOTHUKOB

3.10 Pabota u MmomHOCTB AnmekTpudeckoro Toka. A = Ult, P = Ul
3akoH [[xxoyins — JIenna:

3.11 0= 12 ‘R-t

312 OnbiT Dpcrena. MarHuTHOE moJjie MpsIMOTO MPOBOJHHMKA C TOKOM. JIMHUM MarHUTHOM
WHIYKIAH

3.13 MarsnuTHOe 1oJie TOCTOSTHHOTO MarHuTa. B3auMoneiicTBie MOCTOSIHHBIX MAarHUTOB

3.14 JleficTBHEe MarHUTHOTIO IOJISI HA IPOBOJAHUK C TOKOM

3.15 Onbitel @apazes. SBnenue snekTpoMarnuTHON UHAYKIUU. [IpaBuio Jlenua
Ipaxmuyeckue pabomul

3.16 N3mepenne 3MeKTpUYecKoro COMPOTUBIICHHS PE3UCTOPA; MOIIHOCTU AJICKTPUIECKOTO

TOKa, pa6OTLI QJICKTPHUUYCCKOI'0 TOKA.




HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
JaMIIo4yKa), OT HaIpsDKEHUs Ha KOHIAX MPOBOJAHMKA; 3aBUCUMOCTU COIIPOTUBIICHUS OT
JUTMHBI TIPOBOHUKA, TIJIOIIATU €0 IMOTIEPEYHOr0 CEUYSHHS U Y ICIBHOTO COMTPOTHBIICHUS.
[IpoBepka mpaBuia Uig DJIEKTPUUYECKOTO HANPSHKEHUS IPU  IOCIIE0BATEIbHOM
COCIMHEHUW TMPOBOJHUKOB; TMpaBujia JUISi CHJIBl O3JIEKTPUYECKOrO TOKAa TIpH
napauieIbHOM COEIMHEHUHU IPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUKA)
Qu3suueckue s61eHUs 8 npupoode: HIEKTPUUYECKUE SIBICHUS B aTMOCc(epe, JIeKTPUIECTBO
3.17 KUBBIX OPraHU3MOB, MAarHUTHOE T10JIe 3eMJIH, Jpeiid MOII0COB, POJIb MArHUTHOTO TOJIS
JUISL )KU3HU Ha 3emiie, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoucmea: >IEKTPOCKOI, aMIIEPMETpP, BOJIBTMETP, PEOCTaT, CUETUHK
318 ANEKTPUYECKON  SHEPruu, OJIEKTPOOCBETHUTENIbHbIE TMPUOOPHI, HarpeBaTelbHbIC
IEKTPOTPUOOPHl  (IPUMEpPBI), DIEKTPUUECKHE MPEIOXPAHUTENN, SJIECKTPOMArHUT,
AJIEKTPOABUTATENb OCTOSHHOTO TOKA, TeHEPATOP MOCTOSIHHOT'O TOKA
3.19 DneKkTpoMarHuTHbIE BOJHBL. [1Ikana 31eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas monenb cBeta. [IpsiMonnHeiiHOe pacpoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenomnenue cBera. 3aKOH IPEJIOMIICHUS CBETA
3.23 Jucnepcus cBeta
324 Jlunza. Xox mydeii B muH3e. @oKycHOE paccTosiHue JIMH3bI. OnTuueckas cuiia JuH3bl: D
=1/F
3.25 ['ma3 kak ontudeckas cucrema. Onruueckue npudopbl
Ilpaxmuueckue pabomul
M3MepeHne ONTHYECKOW CHIIBI COOMparomiel JIMH3bI, (OKYCHOTO pPaCCTOSHHS
coOuparolieii JIMH3BI (110 CBOMCTBY paBEHCTBA Pa3MEPOB MpEAMETa U U300paKeHHs, KOraa
3.26  mpeaMeT pacmoJioKeH B ABOMHOM (OKYCe), ITOKa3aTels MPEIOMIICHUS CTEKIIA.
HccnenoBanue cBOWCTBAa WM300pa)Ke€HUS, MOJIYYEHHOTO C IMOMOUIbIO COOMparomiei
JUH3bI, U3MEHEHUsI (DOKYCHOTO PACCTOSIHHS JIBYX CJIOKCHHBIX JIMH3;, 3aBHCHMOCTH YTJIa
MPETOMIICHUS] CBETOBOT'O JIy4a OT YIJia MaJIeHUs Ha TPaHHIIE «BO3AYX — CTEKIIO»
397 Qu3zuueckue ssnenus 6 npupooe: 3atmenust Connna u JIyHbl, BeTa TeN, ONTUYECKUE
aBJieHUs B aTMoc(epe (1BeT Heba, pedpakuusi, paayra, MUPax)
3.28 Texnuueckue ycmpoiicmea.: O9KH, IEPUCKOTIL, (OTOAIIAPAT, ONTHYECKHE CBETOBOJIBI
4 KBAHTOBBIE SABJIEHUA
4.1 PagnoaktuBHOCTH. Anb(a-, 6eTa-, ramma-usnydenus. Peakiuu anbda-u Oeta-pacnaaa
4.2 OmnsiTe Pesepdopaa mo paccesauio anbda-yactuil. [Inanerapras Mmogens aToMma
4.3 CocraB atroMHoOTO sigpa. M30TOMNbI
4.4 [Tepuox momypacmnaja aTOMHBIX SAEP
4.5 SnepHbie peakiuu. 3aKOHbI COXPAHEHHUS 3apSJ0BOTO U MAaCCOBOTO YHCET
Qusuueckue s61eHUss 8 Npupooe: eCTECTBEHHBIN PaJTUOAKTUBHBIA (OH, KOCMHUYECKHE
4.6 Jy4H, paJloaKTUBHOE M3IIy4YeHHE MPHUPOJHBIX MHHEPAJIOB, ACHCTBHE PaIHMOAKTHUBHBIX
M3JIy4€HUI Ha OPraHU3M YeJIOBEeKa
4.7 Texnuueckue ycmpoticmeéa: CHEKTPOCKOI, WHIUBUAYAIBHBIA JIO3UMETp, Kamepa
Bunbcona, sinepHas sHepreTuKa

YYEBHO-METOJNUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

1. ®usuka. 7 knacc. YueOnuk. bazossiit ypoBens Ilepbimkun .M., UBanos A.U.

AO "UznparensctBo [IpocBemenue", 2024

2. ®usuka. 8 knacc. YueObHuk. bazossiii ypoBens [leposikun .M., IBanos A.U.

AO "UznarensctBo [IpocBemenue", 2024




3. ®uzuka. 9 wmacc. YueOnuk. bazoBeiii ypoBens ['yrauk E.M., Ilepeimkun .M., MBanoB A.l.,
[TerpoBa M.A. AO "U3znarensctBo [IpocBemenue", 2025

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJIA

1. ®usuka. 7 kinacc. Yueonuk. ba3osiii ypoBenb [lepeimkun U.M., iBanoB A.U.

AO "U3narensctBo [IpocBemenue", 2024

2. ®usuka. 8 knacc. Yueonuk. ba3zoserit ypoens I[lepsimikun .M., UBanos A.H.

AO "M3narensctBo [IpocBemenue", 2024

3. ®uszuka. 9 xmacc. YueOHuk. bazoBeiii ypoBenb ['yrauk E.M., Ilepeimkun M.M., MBanos A.U.,
[TerpoBa M.A. AO "U3narensctBo [Ipoceemenue", 2025

4, Jlykamuk B.1. CoopHuk 3ana4 no ¢pusuke. 7-9 kimaccel. - M.: [Ipocsemenue, 2021

5. lmarnoctuyeckue padotel. Pusnka. 7,8,9 kiaccel. - M.: [IpocBemenue, 2021

6. [TogroroBka k Beepoccuiickum npoBepouHbiM pabotam. dusuka. 7,8,9 kimaccel. - M.
[Ipocsemnienue, 2021

7. CoopHUK BompocoB u 3aaa4d. Pusmka. 7,8,9 kimaccel. - M.: [Ipocsemienue, 2021

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
1. bubnmoreka [IOK https://www.gosuslugi.ru/landing/edu-content

2. denepasbHbI HHCTUTYT MeJarornyeckux n3Mepenuit http:www.fipi.ru

3. Caiit mu1s npenoaBaTeneit GU3KKy, ydamuxces U ux poauteneit http://www.fizika.ru

4. I'azera «Dusuka» http://fiz.1september.ru
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