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1. HosicHuTebHAA 3aMUCKA

Llenpio m3ydeHus: yueOHoro mpeamera «Dusmkay sBISETCS NPUOOPETEHHE HMHTEpeca |
CTpeMJICHHS O0y4arommxcs K HaydHOMY M3YYEHHUIO MPUPOAbI, Pa3BUTHE UX UHTEIJICKTYalbHBIX U
TBOPYECKUX CHOCOOHOCTEH; pa3BUTHE TMPEICTABICHHA O HAayyHOM METOJE TIO3HAHUSA U
dbopMUpOBaHUE HCCIIEIOBATEIBCKOTO OTHOIICHUS K OKPY)KAIOIIKUM SIBICHUSAM; (OPMUPOBAHUE
HAYYHOT'O MUPOBO33PEHUS KaK pe3yJIbTaTa U3y4eHUsI OCHOB CTPOCHUS MaTepUU U (DyHIaMEHTaIbHBIX
3aKOHOB (u3UKH; (HOPMUPOBAHHE NPEICTABICHUA O POIM (PU3MKK JJIs Pa3BUTUS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKH M TEXHOJOTHH; pa3BUTHE IPEICTABICHUA O BO3MOXHBIX cdepax
Oynymiei mpodeccuoHaIbHOW NEeATebHOCTH, CBA3aHHONW ¢ (DU3UKOM, OJATOTOBKA K JalbHEHIIEMY
00y4EHHIO B 3TOM HaIIPaBJIEHUU.

3amayamu yueOHOro npeamera «Du3nKay SIBIsSIOTCA:

- IPHOOpPETeHNE 3HAHUI O JTUCKPETHOM CTPOCHHH BEUIECTBA, O MEXaHWYECKUX, TEIUIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

- MpUOOpPETECHNE YMEHUN OMHCHIBATh U OOBSACHATH (PU3NYECKHE SBICHHS C UCIIOJIb30BaHUEM
MOJyYEHHBIX 3HAHHWM; OCBOGHHE METOJOB pEIICHHs NPOCTEHIINX pacu€THBIX 3a1ad ¢
UCTIOJIb30BaHUEM (PU3MUYECKHUX MOJEIICH, TBOPUECKUX U MPAKTUKOOPHEHTUPOBAHHBIX 33]1a4;

- pa3BUTHE YMEHUU HAOIIOIATh MPUPOIHBIC SBJICHUS U BBIIOIHATH OMBITHI, Ja0OpPaTOpHbIE
paboThl U HKCIIEPUMEHTAIbHBIE UCCIIEAOBAHUS C UCIIOJIb30BAaHUEM U3MEPUTEIbHBIX IPUOOPOB;

- ocBOoeHHE MPUEMOB paboThl ¢ uHMOpManuend (U3NUECKOTO COJEpKaHWs, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTIKCHHAX (H3UKH, aHAIN3 W KPUTHUYECKOE OIICHWBAaHUE
nHpopMmanuu;

- 3HAKOMCTBO cO cepamu nmpodeccrnoHAIBHON ACSITETLHOCTH, CBSI3aHHBIMU ¢ (PU3UKOH, U
COBPEMEHHBIMH TEXHOJOTHSIMHU, OCHOBAHHBIMU Ha JOCTHKEHUSIX (PU3MUECKON HAYKH.

Mecto npenmMera «®Pu3nka» B yueOHOM IJIaHE.

B coorBerctBUHM ¢ ®DenepanbHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOTO 00111eT0 00pa3oBaHus yueOHbIH mpeamer «Pu3nkay sSBISeTCsS CHCTEMO0OPa3yOIUM IS
€CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB, MOCKOJbKY (U3UYECKHE 3aKOHBI JIeKAT B OCHOBE
IIPOLIECCOB U SIBJICHMM, U3y4yaeMbIX XUMHEH, Ononoruel, actTpoHoMuel u pusndeckoi reorpaduei,
BHOCHUT BKJIaJl B €CTECTBEHHO-HAYUHYIO KapTUHY MHpa, MpelocTaBiIsieT Hauboee sicHble 00pasiibl
IPUMEHEHNS HAyYHOI'0 METO0/1a IO3HAHHUS, TO €CTh CII0C00a MOTYUYEHHS JOCTOBEPHBIX 3HAHU 0 MUpe
U sIBIIsIeTCS 00s3aTeNbHbBIM U1 u3yueHus. Ha nuzydenue npenmera (0a30BbIi ypOBEHB) OTBOJUTCS: B
7 xnacce — 68 yacoB B 1o (2 yaca B HezieN0), B 8 kiacce - 68 yacoB B rof (2 yaca B HezleN0), B 9
kyacce - 102 yaca B roz (3 yaca B HEJENIO).

Jns peanuzauuu mporpammbl B 7 Kiacce wucnonb3yercd yueOHuk .M.Ilepsimkuna,
A.N.MBanoBa «®uzuka — 7», 2025 r., B 8 kiaccax - yueOnuk W.M.Ileprimkuna, A.M.VMBanoBa
«Dwuzuka — 8», 2025r, B 9 kinacce — yuebnuk U.M.Ilepsikuna, A.M.MBanoBa «®@uzuka — 9», 2025r.

Pabouas mnporpamma yueOHoro mnpenmera «®dusmuka» cocTaBieHa ¢ ydeToM paboueit

MporpaMMbl  BOCHUTaHWs. BocmuTaTenbHbII MOTEHIMAd JaHHOTO ydeOHOro IpeaMera
o0ecreyrBaeT peann3aluio CIEAYIOUINX eJIeBbIX TPUOPUTETOB BOCIIUTAHUS 00yYarOIIUXCS:

- YCTAaHOBJICHHE JOBEPUTENbHBIX OTHOUIEHHH MEXIy YYHUTEIeM M €ro Yy4eHUKaMU,
CHOCOOCTBYIOUIMX MMO3UTUBHOMY BOCIPHUATHIO YYalIUMHUCA TpeOOBaHUH U TPOChO yduTens,
NPUBIICYCHUIO WX BHUMaHUs K 00cCyXJaeMoil Ha ypoke HHQOpMAlMM, AaKTUBU3ALWU HX
MIO3HABATEJILHON 1E€ATEIbHOCTH;

- noOy>KJIeHHue IIKOJIbHUKOB COONIOaTh Ha YpOKE OOLIENPHUHSATHIE HOPMBI MOBEACHUS,
npaBuia OOIIEHUS CO CTapIUMM (YUUTEISIMH) M CBEPCTHUKAMH (IIKOJIBHHUKAMH), TPUHIUITBI
y4eOHOM TUCIUIUIMHBI U CAMOOPTraHU3aLNN;

- TNPUBJIEYECHUE BHMMAHHUS IIKOJIBHUKOB K LIEHHOCTHOMY AaCIIEKTy M3y4aeMbIX Ha YpOKax
SBJIEHUH, OpraHu3aIys X paboThl C MOJy4aeMOoil Ha ypoKe COIMaIbHO 3HAYMMOW MHpopMaIei —
UHUIMMPOBAaHUE €€ OOCYX/IEHHUS, BBICKAa3bIBAaHHUsS Yy4allMMHUCS CBOETO MHEHHUS 10 €€ MOBOAY,
BbIPa0OTKH CBOET0 K HEl OTHOILIEHUS;

- UCHOJIb30BAHNE BOCHUTATENILHBIX BO3MOXKHOCTEH CO/Iep)KaHUs yueOHOro mpeaMeTa yepes
JEMOHCTpALMIO JEeTSIM IPUMEPOB OTBETCTBEHHOT'O, TI'PaXKJIaHCKOIO IOBEACHMS, IPOSIBICHUS
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YeJI0BEKOII00US M J0OPOCEPICUHOCTH, Uepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB JIJIsl YTEHMUSI, 3a7a4
JUISL peUIeHuUs], TPOOJIEMHBIX CUTYaluil JUIst 00CYKACHUS B KJIacce;

- IPUMEHEHHUE Ha YPOKE UHTEPAKTUBHBIX (hOpM pabOThl yUalIMXCs: UHTEUIEKTYaIbHbBIX UTD,
CTUMYJIMPYIOLIMX II03HABATEJIbHYI0 MOTHBALMIO IIKOJBHUKOB; AMJIAKTUYECKOTO TeaTpa, IJe
MOJTy4YEeHHBIE Ha YpOKE 3HAHUS OOBITPHIBAIOTCS B T€ATPAIbHBIX IIOCTAHOBKAX; JUCKYCCHI, KOTOPbIE
JAI0T YYaluMCsi BO3MOKHOCTb MPHOOPECTH ONBIT BEACHUSI KOHCTPYKTUBHOTO IMAJIOTA; TPYTIIOBON
paboThl WK paboTHI B Mapax, KOTOPbIE yuaT MIKOJIbHUKOB KOMaHAHOM paboTe U B3aUMOIEHUCTBHUIO C
JPYTUMHU JI€TbMU;

- BKJIFOYEHHE B YPOK UTPOBBIX IPOLELYP, KOTOPBIE IOMOTatOT MOAAEPKATh MOTUBALIMIO IeTEN
K IIOJyYE€HUIO 3HAaHUM, HaJaXKMBAHWUIO ITO3UTUBHBIX MEKIMYHOCTHBIX OTHOLIEHMH B Kiacce,
MOMOTal0T YCTAaHOBJICHUIO A00OpOKenaTesIbHON aTMocdephbl BO BpeMs YpOKa;

- opranm3anus medCcTBAa MOTHBUPOBAHHBIX M JPYJAUPOBAHHBIX YyUYAIIMXCS HAJ WX
HEYCIHEBAOIIUMH OJIHOKJIACCHUKAMH, JAIOLIEr0 NIKOJIbHUKAM COLMAJIBHO 3HAYMMBIA  OMBIT
COTpYJIHUYECTBA U B3aMMHON IIOMOIIIY;

- UHULIMUPOBAHUE U TOJAJEPKKA MCCIIEIOBATEIbCKON AEATEIbHOCTH IIKOJIBHUKOB B PAMKAX
peanM3aliii UMM WHIUBUAYAIbHBIX M TPYIIOBBIX MCCIEA0BATEIbCKUX IPOEKTOB, YTO JacT
IIKOJIbHUKAM BO3MOXXKHOCTh TMPUOOPECTH HABBIK CAMOCTOSITELHOTO PEIIEHUs TEOPETHUECKON
npoOJIeMbl, HaBBIK TEHEPHPOBAHUS M OPOPMIICHHS COOCTBEHHBIX HJECH, HABBIK YBAXHTEIHHOTO
OTHONIICHHUS K YYyXHM uAesM, OQOPMICHHBIM B paboTax JpYrux UCCIeqoBaTeNeii, HaBbIK
yOJIMYHOTO BBICTYIUIEHUS NEpEe] ayJUTOPHEH, apryMEHTUPOBAHMSI U OTCTaMBaHUSA CBOEH TOYKHU
3pEHUs.

2. Copep:xanue padoueii nporpammbl «Pu3nka»
7 KJIIACC

Paznen 1. ®usnka u e€ posib B MO3HAHUU OKPYKAKOILEr0 MUPA.

®usuka — Hayka o npupoze. SIBieHus npuponabl. OU3HUYECKHUE SBICHUSA: MEXaHHYECKUE,
TEIJIOBBIE, FTIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckue BenuuMHbL. M3mepenue Qusnueckux BenuyuH. Puznyeckue MpUOOPBHI.
[TorpemHocTs U3MepeHuil. MexayHapoHas CHCTEMA €IUHHLL.

Kax ¢u3uka u qpyrue ecrecTBeHHbIE HayKU U3Yy4aroT Ipupoay. EcrecTBeHHOHAYUYHBIH METO/
NO3HaHUs: HaOII0/IeHUe, TOCTAHOBKA HAyYHOT'O BOINPOCA, BBIABM)KEHHE TMIIOTE3, SKCIIEPUMEHT I10
MIPOBEPKE THUIOTE3, OOBsICHEHWE HaOmogaeMoro siBieHusa. Onucanue (QPU3NUECKHX SBJICHHUH C
IIOMOILBIO MOJIEIIEN.

Hemoncmpayuu.

1. MexaHuueckue, TEMIOBbIE, HIEKTPUUECKIE, MAaTHUTHBIE, CBETOBBIE SIBJICHUS.
2. Owusuveckne NpUOOPH W TPOIEAypa MPSIMBIX H3MEPEHHH aHAJIOTOBBIM W HU(POBHIM
npuOOpoM.
Jlabopamopnwvie padbomot u onvimol.
OmnpeneneHue LeHbI IIEHUS KalIbl U3MEPUTEIBHOT0 MpUodopa.
N3mepenne paccTOSTHUN.
N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENA.
Ornpenenenne pa3MepoB MAJIbIX TEJ.
W3mepenue TemnepaTypbl IpH IOMOIIH KMJIKOCTHOTO TEPMOMETPA U 1aTYMKA TEMIIEPATYPBI.
IIpoBenenue uccneqoBaHus O MPOBEPKE TUITOTE3BI: JAITBHOCTD NOJIETA IIAPUKA, ITYIIEHHOTO
TOPU30HTAILHO, TEM OO0JIbIIIe, YeM OOJIbIIe BHICOTA MY CKA.
Paspnen 2. [lepBoHayaibHbIE CBEACHHUS 0 CTPOCHHHU BellleCTBA.
CrtpoeHue BelecTBa: aTOMbI U MOJIEKYJIBI, UX pa3Mephl. OIBITHI, JOKA3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEILIECTBA.

JIBuxenne wactuil BemiecTBa. CBsA3b CKOPOCTH JIBJKEHUS YaCTUL[ C TEMIIEpaTypOH.
bpoyHnoBckoe nBmwxenue, auddysus. BzaumomeiicTBME dacTHUIl BEIIECTBA: NPHUTSDKCHUE W
OTTAJIKUBAHUE.

ok owmnE



ArperatHple  COCTOSIHMSI ~ BELIECTBA: CTPOEHUE Ta30B, IKUAKOCTEM U TBEPABIX
(KpucTalIMyecKux) Tei. B3auMocBs3b MEXIy CBOMCTBAMM BEIIECTB B pa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BO/IBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHS.
2. HaGnronenue nuddysun.
3. HaOmionenue siBIeHUM, OOBACHAIOUIMXCA NPUTSKEHHUEM WIM OTTAJIKUBAHUEM YaCTHII
BELIECTBA.
Jlabopamopuwvie padbomot u onvimol.
1. Ouenka quamerpa aToMa METOJOM PsIOB (C UCONIb30BaHueM (hoTorpaduwii).
2. OnbIThl O HAOJIOICHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.
3. OmbIThI M0 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJIIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHHe U B3auMoeiicTBUE TeJl.

Mexanuueckoe aBuxkeHue. PaBHoMepHoe U HepaBHOMepHOe jaBMxkeHue. Ckopoctb. Cpennsis
CKOpOCTb IPU HEPABHOMEPHOM JIBH>KEHHH. Pacuér myTu U BpeMeHU JABUKECHUSI.

SIBnenue nnepuu. 3aKoH uHepUUU. B3anMoeiicTBre Tel Kak NMpUuYrMHa U3MEHEHHS] CKOPOCTH
JIBWKEHUs Ten. Macca kak mepa mHepTHOcTH Tena. IlnoTtHocTs BemiectBa. CBSI3b IJIOTHOCTU C
KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BEMA BEILIECTBA.

Cuita Kak XapakTepucTuka B3aumoaecteus ten. Cuiia ynpyroct u 3akoH ['yka. 3mepenue
CHJIBI C TIOMOIIbIO AUHAMOMETpaA. SIBJIeHHE TATOTEHUs U cuia TsbkecTh. Cuila TSXKEeCTH Ha JPYTHX
mnaHetax. Bec Ttema. HeBecomoctb. CiriokeHUE CHJI, HANpaBICHHBIX 10 OJHOW HPSIMOM.
PaBnogeiicTByromas cuil. Cuna tpenus. TpeHue cKoabKeHUs U TpeHue Nnokos. TpeHnue B npupoje u
TEXHUKE.

Hemoncmpayuu.
Habmroienne MexaHu4ecKoro JBUKECHHS Teja.
N3mepenne ckopocTu MPsIMOJIMHEMHOTO JIBUXKECHMUSI.
Habnroienue sSiBieHUs] UHEPIIUH.
HabGmronenne n3MeHeHus: CKOPOCTHU MPU B3aMMOJICHCTBUH TEJl.
CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEll.
CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJJHON MPSIMOH.
Jlabopamopuwie pabomul u onvimot.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO JBIXKCHHS (IIapuKa B JKUJIKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWJIS U TaK Janee).
2. OmnpeneneHne cpenHEl CKOPOCTH CKOJBXEHUS Opycka WIM MIapuKa 1O HaKJIOHHOW
MJIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPIOTO TeNa.
OnBITHI, JEMOHCTPHUPYIOUINE 3aBUCUMOCTh pPACTsHKEHHUS (IedopMaiuu) MPYKUHBI OT
MIPUIIOKEHHOM CHJIBI.
5. OmnbITl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI TPEHHS CKOJBKEHHS OT Beca Tela U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBieHue TBEpPABIX TeJl, :KUAKOCTEH U ra3oB.

Hasnenue. CriocoObl YMEHBIICHUS W yBEeTWYEHUs AaBieHus. JlaBneHue raza. 3aBUCHMOCTH
JaBJieHus ra3za oT o0béma, TeMreparypsl. [lepenada naBieHus TBEPABIMH TeIaMH, KUIAKOCTSIMH U
razamu. 3akoH Ilackamsa. IlHeBMaTHYeckwe MaIIWHBL. 3aBUCHMOCTH JaBJIEHHS JKUJIKOCTH OT
riryounsl. ['uapocrarnyeckuit mapagokc. Coodmaromuecs cocyasl. [ napaBnuyecKkue MeXaHu3Mebl.

Atmochepa 3emnn u atmocdepHoe naBiaeHHe. [IpUUMHBI CyIIECTBOBaHMS BO3AYLIHON
obonouku 3emnu. OmbiT Toppuuennu. M3mepenue arMocepHOTO [aBieHHS. 3aBHUCHUMOCTH
aTMoc(hepHOTO JaBJIEHUsS OT BHICOTHI HaJl ypoBHEM Mopsi. [Ipubops! 11t m3mMepeHust aTMocPepHOTOo
JTaBJICHUSI.

JleticTBHe KUAKOCTH U Ta3a HAa MOTPYKEHHOE B HUX TeJO. BriTamkuBaromas (apxuMeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxormnnaBanue.

Hemoncmpayuu.

ok wnE
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3aBUCHUMOCTB JaBJIEHUS T'a3a OT TEMIIEPATyPBI.
Ilepenaua naBiieHUS KUIKOCTHIO U Ta30M.
CooOmiaromuecs cocyabl.
I'mnpasinyeckuii pecc.
[IposiBnenue neicTBust aTMOCHEPHOTO JaBICHHUS.
3aBUCUMOCTh BBITAIKMBAIONICH CHIIBI OT 00bEMa MOTPYXKEHHON YacTU Tela U IUIOTHOCTU
KUJKOCTH.
PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITECHEHHOM KUJKOCTH.
8. VYcrnoBue miuaBaHUs TeIN: IJABaHUE WM MOTPYKEHUE Tell B 3aBUCUMOCTU OT COOTHOILIECHUS
IJIOTHOCTEN TE€JIa U AKUJKOCTH.
Jlabopamopmnwvie padbomot u onvimol.
1. HccnemoBaHue 3aBHCUMOCTH Beca TeJIa B BOJIC OT 00bEMa MOTPYKEHHOUN B KHUJAKOCTh YaCTH
Tena.
Omnpenenenne BbITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B KHUIKOCTb.
3. IlpoBepka HE3aBUCHUMOCTHU BBITAIKUBAIOIIECH CUJIBI, IEHCTBYIOMICH HA TEJIO B >KUIKOCTH, OT
MAacchl Tea.
4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITATKUBAIOIIECH CUITBI, ACHCTBYIOIIEH Ha TEIO B
KUAKOCTH, OT 00BbEMA MOTPYKEHHOHN B )KUJKOCTh YACTH T€Ja U OT IJIOTHOCTH KUAKOCTH.
5. KonctpyupoBanue apeomerpa WIM KOHCTPYUPOBAHHME JIOJKM M OIpeleieHue eé
Ipy30I0ABEMHOCTH.

Paznen 5. PaboTa 1 MOIIHOCTH. JHEPrus.

Mexannueckast pabora. MOIHOCTb.

[IpocTeie MeXaHU3MBI: pblUar, OJIOK, HAKJIOHHAs MIOCKOCTh. [IpaBuiio paBHOBecHs pblyara.
[TpumeHeHue paBuiia paBHOBECHUS pblyara K 0JI0Ky. «3osoToe nmpaBuiio» Mexanuku. KIT/I npocteix
MexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY M TEXHHKE.

Mexanunueckas 3Heprus. Kunernueckas u noreHunaibHas sHeprus. [IpeBpaienue ogHOro
BHJIa MEXaHUYECKOM YHEPTUU B IPYroil. 3aKOH COXPAHEHHUS SHEPTUH B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopmnwvie padbomot u onvimol.

1. Ompenenenuie pabOThI CUIIBI TPEHUS TPU PABHOMEPHOM JBHUKEHHH TEJa MO TOPU30HTAIBHON
ITOBEPXHOCTH.

2. HWccnenoBanue yciaoBHiA paBHOBECHS pblyara.

3. WMsmepenne KIT/] HakTOHHOH TIIOCKOCTH.

4. V3ydeHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPTHH.

oouhkwnE
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8 KJIACC

Paznen 6. TenioBbIe iBJIEHNA.

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KHHETUYECKOW TEOPUU CTPOCHMS BelecTBa. Macca u
pa3Mepbl aTOMOB W MOJeKyJ. ONbIThI, MOATBEPKAAIONIME OCHOBHBIE MOJIOKEHHUS MOJEKYJISIPHO-
KUHETUYECKON TEOPHH.

Mopnenu TBEPIOTO, KUIKOTO M Ta3000pa3HOrO COCTOSHUM BemlecTBa. Kpucramnmmyeckue u
amopdusie Tena. OOBICHEHNE CBONCTB ra3oB, KUIAKOCTEH M TBEPIBIX TET HA OCHOBE IMOJIOKECHUU
MOJIEKYJIIPHO-KUHETUYECKOW Teopud. (CMauuMBaHME U KaNWUISIPHBIE SBJICHHS. TerioBoe
pacIIMpeHne U CKaThE.

Temnepatypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTHIO TEIJIOBOIO ABMKEHUS YacTUll. BHyTpeHHsIs
sHeprus. CriocoObl 3MEHEHUST BHYTPEHHEHW dSHEPTUH: TEIUTOoNepeiada U COBEpIICHHE padoThl. Bus
TEIUIONEPEIau: TEIIONPOBOIHOCTh, KOHBEKIUS, U3TyYCHUE.

KonuyecTBo TeIIOTEL. YACHbHAs TEIIOEMKOCTh BelIecTBa. TemIOOOMEH M  TEIIOBOE
paBHOBecHue. YpaBHeHHE TemioBoro Oamanca. [lnmaBieHue W OTBepAEBaHHE KPUCTATUYECKUX
BEIECTB. Y eNbHas TerioTa miasienus. [lapooOpazoBanne u konaeHncanus. Vcnapenue. Kunenne.
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VYaenbHas Termjaora napooOpa3oBaHUS. 3aBHCUMOCTH TeMIEpaTyphl KUIMEHUS OT aTMOc(hEepHOro
JTABJICHMSI.

BrnaxnocTs Bo3ayxa.

DHeprus TOIIMBA. Y IeJbHas TEIJI0Ta CrOPAHUS.

[Tpuntumne! padoTsl TertoBbix Asuratenei KIT/] TermmoBoro nBurarens. TermnoBele ABUTATEIN
U 3alllATa OKPY’KAIOIICH CPEeIbl.
3aKOH COXpaHEeHMsI U MIPEBPALCHHS SHEPTUU B TEIUIOBBIX IIPOIECcCaXx.

Hemoncmpayuu.
Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.
Hab6mronenue nuddys3un.
Habmtoienue siBieHnii cMauMBaHUsI U KaWUISIPHBIX SBJICHHIA.
HabGntonenue TeniaioBoro pacumpeHus Tel.
W3MmeHeHune AaBlieHus ra3a Mpu U3MEHEHUU 00bEMa M HarpeBaHUH WM OXJIAXKICHHUH.
[IpaBuna n3MepeHus TeMiepaTypsbl.
Bune! teronepenaym.
Oxuax/ieHre mMpu COBEPIIEHNUU PabOTHI.
HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUJIaMH.
10 CpaBHeHue TEMI0EMKOCTEN Pa3InYHbIX BEILIECTB.
11. HaOironeHue KUIEeHusl.
12. HalGuroieHre TTOCTOSTHCTBA TEMITepaTyphl TIPH TIIABJICHUU.
13. Mojeny TEemIOBbIX JIBUTATENEH.
Jlabopamopuwvie padbomut u onvimol.
OnbITHI MO OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO TIPUTSIKEHUS.
OnbIThI 0 BhIpAIIMBaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbITHI IO HAOIIOIEHUIO TETNIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH 1 TBEPABIX TEl.
Ornpezenienne JaBieHUs BO3AyXa B OAJIJIOHE MITIPUIIA.
OMnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBIICHUS BO3yXa OT ero o0b&éMa U HarpeBaHUs
WJTU OXJIQKICHHUS.
6. IlpoBepka THMOTE3bl JHHEHHONW 3aBUCHUMOCTH JUIMHBI ~ CTOJNIOMKA JKUJKOCTH B
TEPMOMETPUUECKOU TPYyOKe OT TeMIiepaTyphl.
7. HaOnroneHue u3MeHeHUs: BHYTPEHHEH SHEPTuu Tea B pe3yibTaTe Terionepeaayu u padboTsl
BHEIITHUX CHJL.
HccnenoBanue sBIeHUS TETIOOOMEHA MPU CMEIIMBAHUN XOJIOHOU U TOpsSTUeit BOJIBI.
9. OmpeneneHue KOJWYESCTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPH TEINIOOOMEHE C HarpeThiM
METATMYECKUM LUJIUHIPOM.
10. Onpenenenne yaenpHON TEIIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue mpoiiecca uCapeHusl.
12. Onpenenenne OTHOCUTENLHON BIaKHOCTH BO3TyXa.
13. Omnpenenenuie yAenbsHOM TEIIOTHI IJIABICHUS JIbA.

Paznen 7. diiekTpryeckre 1 MAarHUTHbIE SIBJICHUSA.

OnekTpuzanus Tel. JBa poja 3JIeKTpUUYECKUX 3apsiioB. B3aumonaeicTBue 3apsukeHHBIX TE.
3akon Kynona (3aBUCHMMOCTH CHJIBI B3aMMOJICUCTBHS 3apsDKEHHBIX TENT OT BEJIWYHHBI 3apsi/IOB U
pacCTOSTHUS MEXTy TEIaMH).

Onektpuueckoe mone. Hampsok€HHOCTh dieKkTpudeckoro mosst. [IpuHmum cymneprno3unun
ANEKTPUUECKUX MOJieH (Ha KAYECTBEHHOM YpPOBHE).

Hocurenn snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIN dNeKTprudeckuil 3apsia. CTpoeHue aToma.
[IpoBOIHUKY U AUDIEKTPUKHU. 3aKOH COXPAHEHHUSI SJIEKTPUUYECKOTO 3aps/ia.

DIEeKTPUUECKH TOK. YCIOBUS CYyIIECTBOBAaHUS DJIGKTPUUECKOTO0 ToOKa. VMcTouHWKH
MOCTOSTHHOTO TOKa. JIeHCTBUS DSIEKTPHUECKOTO TOKa (TEIIOBOE, XUMHUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUI TOK B )KMJIKOCTSAX U ra3zax.

CoNoOA~WNE
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OnekTpuyeckas nenb. Cuia Toka. DJIeKTprudeckoe HanpsikeHne. ConpoTUBICHUE MPOBOTHUKA.
VnenpHoe compoTuBiieHUe BemiecTBa. 3akoH Owma st ydactka uenu. [locnmegoBatenbHoe u
napajieIbHOE COEJUHEHNE ITPOBOIHUKOB.

Pabota 1 MomHOCTH 31€KTpUUEcKOro Toka. 3akoH Jxoyns—Jlenna. Diekrpudyeckue nenu u
NOTPEOUTENH PIEKTPUUECKOM 3Hepruu B ObITy. KopoTkoe 3ambikaHue.

ITocrosiHHbIE MarHuTbl. B3auMOAEHCTBUE TMOCTOSHHBIX MAarHUTOB. MarHuTHoOe IOJe.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue Jyis Ku3HU Ha 3emiie. OnbIiT OpcTega. MaroutHoe nojie
ANEKTPUYECKOrO TOKA. [I[puMeHeHne 3IEKTPOMArHUTOB B TEXHUKE. JIeiCTBME MAarHUTHOIO IOJIs Ha
IIPOBOJIHUK C TOKOM. DJIEKTPOJIBUIATEIb IOCTOSIHHOTO TOKA. VCIIonb30BaHuE 3JEKTPOIBUTATEIIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  Dapanes.  SIBneHue  3yeKTpoMarHuTHOM — wHAyKuuu. IlpaBwio  JleHna.
OnekrporeHepatop. CrmocoObl MOMYYCHHS] DJIEKTPUYECKOW HSHEPruu. JIEKTPOCTAHIIMUA HA
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpuzanus Ted.
JIBa poJia SIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEJl.
YCTpONCTBO U JIEUCTBUE IEKTPOCKOMA.
DIIEeKTpOCTATUYECKAsT MHTYKIIUS.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiI0B.
[IpoBOIHUKY U AUDIIEKTPUKH.
MopenupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOoYHMKN TOCTOSIHHOTO TOKA.
JleficTBUS 3NIEKTPUYECKOTO TOKA.
. DIIEKTPUUYECKHUI TOK B )KUJIKOCTH.
. "'a30BBbIit pazps.
. 3MepeHune cuiibl TOKa aMIIEpMETPOM.
. I3mMepeHne 31eKTpUYECKOro HaIpsKEHUs. BOJIbTMETPOM.
. Peoctat u mara3uH COnpOTHBIICHUM.
. B3auMogeiicTBrue mOCTOSIHHBIX MarHUTOB.
. MopenvupoBaHue HEBO3MOXKHOCTH Pa3/ICJICHUsI MTOJTIOCOB MarHuTa.
. MozenupoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.
. OmeIT OpcTena.
. MarauTHoe noJje Toka. JJIeKTPOMArHuT.
. JlelicTBME€ MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.
. DIIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.
. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.
. OnbrTer @apages.
. 3aBUCUMOCTH HaIpaBJIeHUsI UHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHS.
25. DIeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopmnwvie padbomuvt u onvimol.
OnBITHI MO HAOTIOCHUIO DNIEKTPU3AIIMU TNl MHAYKIIMEH U PU CONTPUKOCHOBEHUH.
WccnenoBanue neCTBUS JIEKTPUUECKOTO OISl HA TTPOBOTHUKH M TUAJICKTPUKH.
COopka u mpoBepKa padOTHI NEKTPHUUECKOH IETH MTOCTOSIHHOTO TOKA.
W3mepenne u peryaupoBaHue CHIIBI TOKA.
N3mepenne u peryaupoBaHue HaAPsHKEHUS.
WccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, WAYIIErO 4Yepe3 PEe3uCTOp, OT COMPOTHUBICHUS
pe3ucTopa 1 HapsHKEHUs Ha PEe3UCTOPE.
7. OnbITHI, JEMOHCTPUPYIOITUE 3aBUCUMOCTH JJIEKTPHUECKOTO COMPOTUBIICHUS TPOBOTHUKA OT
€ro JUIMHBI, TJI0IIAU TIOTEPEYHOr0 CEUeHHs U MaTepuara.
8. TlpoBepka mpaBHiia CIIOXKCHHS HANPSOKEHUH TIPH TIOCIECIOBATSIIBHOM COCIMHEHUHU JBYX
PE3UCTOPOB.
9. TlpoBepka mpaBwIIa JUIS CHIIBI TOKA P TApaLISTHHOM COSTUHEHUH PE3UCTOPOB.

CoNoOA~WNE
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10. Onpenenenue pabOThI AAESKTPUUECKOTO TOKA, UAYIIETO YEPe3 PE3UCTOP.

11. OnpeneneHrie MOIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYILEr0 Yepes3 JIaMIIOUKY, OT HalpsHKEHUS Ha HEe.

13. Onpenenenue KIIJl narpeBares.

14. UccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS IIOCTOSTHHBIX MAarHUTOB.

15. M3yueHrie MarHuTHOTO TOJIS TOCTOSTHHBIX MarHUTOB MPH UX OObEAMHEHUH U Pa3ICIICHUH.

16. UccnenoBanue AeHCTBUS 2IEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITH, JAEMOHCTPUPYIOUIHE 3aBHCUMOCTH CHJIBI B3aUMOICWCTBUS KaTYIIKH C TOKOM H
MarHuTa OT CHJIbI TOKA M HallpaBJICHUs TOKA B KaTyIIIKe.

18. M3yuenwue aeiicTBUSI MAarHUTHOTO T0JISE Ha MTPOBOIHUK C TOKOM.

19. KoncrpyupoBaHue U u3ydeHue padboThl 3JEKTPOIBUTaTENsL.

20. Uzmepenue KI1J] anexkTpoaBUraTeIbHON YCTAaHOBKHU.

21. OnbITBl IO MCCIEJOBAHUIO SIBJICHUS DJIEKTPOMArHUTHOM MHIYKLUMU: HCCIEI0BaHUE
U3MEHEHHU 3HAUYEHUS U HAIPaBJICHUS HHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3znen 8. Mexannueckue siBJICHHUA.

Mexannueckoe aBuxkeHue. MarepuanbHasg Touka. Cuctema otcuéra. OTHOCHUTENBHOCTh
MEXaHUYECKOTO JABWXKEHUs. PaBHOMepHOe MpsMOJIMHEHHOEe JBH>KeHHe. HepaBHOMepHOE
npsiMoiuHeHoe JBukeHue. CpenHssi U MIHOBEHHAash CKOpPOCTb Tejla MpU HEPaBHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHOoyckopeHHOE mpsMoiuHerHoe aBrkeHue. CBoOonHoe maaeHue. OmbIThI
lanunes.

PaBHOMEpHOE IBMKECHHE TIO OKpY>KHOCTH. [lepmonm m uactora oOpamienus. JluHeiHas u
yIJI0Basi CKOpOCTH. LIeHTpOCTpeMUTEIBHOE YCKOPEHHE.

IlepBbiii 3akoH Hprorona. Bropoi 3akoH Hsetorona. Tpermit 3axkon Herotona. IIpuHnmn
CYHEPIIO3UIUU CHUIL.

Cwita ynpyroctu. 3akoH ['yka. Cuma TpeHus: Ciiia TpeHUs CKOJBKEHUs, CUJIa TPEHUSI TTOKOS,
JIpyrue BUJbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMUPHOT'O TATOTEHUS. Y CKOPEHHE CBOOOHOTO MajieHus. J{Bukenue
rianeT Bokpyr Cousnua. [lepBas kocmuueckast ckopocTb. HeBECOMOCTB U IeperpysKu.

PaBHoOBecue maTepuasibHONW TOUKU. AOCOMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO TeEmna C
3aKpEIUIEHHOM OChIO BpaleHuss. MoMeHT cuisl. LleHTp TsxecTu.

Umnynec Tena. W3menenune wummynbca. VMiynbe cuibl. 3aKOH COXpaHEHHUS UMITYJIbCA.
PeakTuBHOE IBUKECHUE.

Mexannueckast pabota 1 MolTHOCTb. PaboTa cuil TskecTH, ynpyroctu, TpeHusi. CBsi3b SHEpTrun
u paboTsl. [loTeHnmanbHas 3Heprus Tea, NOJHATOrO HaJl MOBEPXHOCThIO 3eMiu. [loTeHnnanbHas
SHeprus cxaroil mpyxxkunbl. Kunernueckas sHeprusi. Teopema 0 KMHETUYECKOW SHEPrUU. 3aKOH
COXpaHEHUsI MEXaHUYECKOU DHEPIUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOTO IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.
2. CpaBHEHHE IyTEW W TPACKTOPHIA JABIKEHHS OJJHOTO U TOTO e Tella OTHOCHTEIBHO Pa3HbBIX
TeJ OTCYETA.
N3mepeHne CKOpOCTH U YCKOPEHHUs MPSIMOIUHENHOTO JIBUKEHUS.
HccenenoBanue NpU3HaKOB paBHOYCKOPEHHOTO IBUKECHHUS.
Habmroienue nBu>keHus Tena no OKpyKHOCTH.
HabmioneHne MexaHn4ecKUX sSIBJICHUH, MPOUCXOIAIINX B cucTteMe orcuéra «Tenexka» npu
e€ paBHOMEPHOM M YCKOPEHHOM JIBU’KEHUU OTHOCUTEIBHO KaOuHEeTa (PU3UKH.
7. 3aBHCHMOCTBH YCKOPEHUS Teja OT MaccChl Teja U IeHCTBYIOLIEH Ha HETO CHJIBL.
8. HaOmroneHue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.
9. H3meHnenue Beca Tesa NpU YCKOPEHHOM JBHKEHHH.
10. INepemaya uMmyIbCca MpH B3aMMO/ICHCTBHUH TEIL.

©o 0k w
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[IpeoOpazoBanms YPHEPTUU TTPU B3aUMOJICHCTBUH TEJI.

CoxpaHeHue UMITyjbca Ipu HEYIPYroM B3aUMOJEHCTBUH.

CoxpaHeHue UMITyJIbca MPU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBHH.

Hao0ntonenue peakTHBHOTO JIBHXKEHHUS.

CoxpaHeHue MeXaHU4eCKOW YHEPTUH MPU CBOOOIHOM Ia/ICHUU.

CoxpaHeHne MEXaHMYECKOW PHEPIUU IIPH IBUKEHUU TeJIa 107 IeHCTBUEM NPY>KUHBI.

Jlabopamopuwvie padbomot u onvimol.

1.

How

©oN®

10.

11.

KoHcTpynpoBanue Tpakra Uil pa3srOHa U JAJIBHEHIIETO PABHOMEPHOI'O JBHKECHHUS IIAPUKA
WIN TENEXKKH.

Omnpenenenue cpegHe CKOPOCTH CKOMBKEHUS OpycKa MU JBMKEHUS IIapHKa 10 HAaKJIOHHON
IJIOCKOCTH.

Omnpenenenne yCKOpeHHs Tella PU paBHOYCKOPEHHOM JBH)KEHUH 110 HAKJIOHHOW IJIOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH IyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBUXKEHHUU 0e3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka runoTesbl: €Ciiu PU PaBHOYCKOPEHHOM JIBH)KEHUH 0€3 HaualbHOM CKOPOCTH ITyTH
OTHOCATCA KaK piajg HEUETHBIX YuCCsl, TO COOTBCTCTBYIOIIUC IIPOMECIKYTKHU BPECMCHHU
OJIMHAKOBBI.

HCCHGI{OB&HI/IG 3aBUCUMOCTH CUJIbI TPCHUSA CKOJILKCHUSA OT CUJIbI HOPMAJIBHOTI'O JaBJICHUA.
Onpenenenue k03P PULNEHTA TPEHUS CKOIbKEHHS.

Omnpenenenue KECTKOCTU MPYKHUHBI.

Onpenenenue paboThl CHIIBI TPEHUS MIPU PABHOMEPHOM JIBUKEHUU Te€Ja [0 FOPU30HTAIbHON
MIOBEPXHOCTH.

Omnpenenenue pabOThl CWJIBI YOPYroCTH HpU TOABEME TIpy3a C HCIOJIBb30BAaHHEM
HEIIOABMXXHOI'O U ITOABHUXKHOI'O 0JIOKOB.

M3yueHue 3aKoHa COXPaHEHUS SHEPTUH.

Pa3nesn 9. Mexannueckue Koj1e0aHUsI M BOJIHBI.

KonebarenbHoe nBuxkeHue. OCHOBHBIE XapaKTEpUCTUKM KoJeOaHWii: IMepHoj, Yacrora,
aMIMTyna. Marematndyeckuil W NpYKMHHBIA ~ MasTHUKH. [IpeBpaimieHue dSHepruv npH
K0JIe0aTeIbHOM JIBUKEHUU.

3aryxaromue koneOaHus. BpiHyxkneHHble koneOanusa. Pe3onanc. MexaHuueckue BOJIHBIL.
CBolicTBa MexaHN4eCKUX BOJIH. [Ipo/1osibHBIE M MONEpeYHbIe BOJIHBL. J{JIMHA BOIHBI U CKOPOCTbH €€
pacrpocTpaHeHus. MeXxaHW4YeCKHUE BOJIHBI B TBEPJIOM TeJIE, CEHCMUUYECKHUE BOJIHBI.

3ByK. I'poMKOCTb 3ByKa M BbIcOTa TOHA. OTpakeHue 3Byka. IHPpa3Byk U yiIbTpa3ByK.

Hemoncmpayuu.

ouhkwdpE

HaGnronenue koneGaHuii Tes1 O/ IeHCTBUEM CHJIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Habmonenune xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaOnroneHue BBIHYK/I€HHBIX KoJeOaHHi U pe30HaHca.

Pacrnipoctpanenne npoJoabHBIX U MONEPEYHBIX BOJIH (HAa MOJIENH).

HaO0nroeHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTHYECKHI1 pe3oHaHC.

Jlabopamopuwie pabomul u onvinot.

A

>

Ornpezenienre 4acTOThl U IEPHo/Ia KOJICOaHN MaTeMaTHIECKOTO MasiTHUKA.

Omnpenenenne 4acTOTHI U MIepro/ia KoineOaHui MpyKMHHOTO MasTHHUKA.

WccnenoBanue 3aBUCUMOCTH TIEpHO/ia KOJICOAHMI TOBEIICHHOTO K HUTH TPy3a OT JTHHBI
HUTH.

WccnenoBanue 3aBUCHMOCTH TTEpHO/Ia KoJIeOaHUH TPYKWUHHOTO MassTHUKA OT MacChl Tpy3a.
[TpoBepka HE3aBUCUMOCTH TepHoja KojeOaHU Tpy3a, MOABEUIEHHOTO K HUTH, OT MAacCChI
rpys3a.

OMnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD MEPHOJIa KOJIeOaHUH MPYKUHHOTO MAasTHUKA OT
MacChl Tpy3a U KECTKOCTH TPYIKUHBI.

. M3mepenue yckopeHUs: CBOOOIHOTO MaICHUS.

Pa311eJ1 10. Dy1eKTPOMArHUTHOE MOJ1€ M 3JIeKTPOMATrHUTHbIE BOJIHBI.
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DJIEKTPOMAarHUTHOE MOJIe. DIIEKTPOMAarHuTHbIE BOJHBI. CBONCTBA 3JEKTPOMArHUTHBIX BOJIH.
[Ixana 3neKTpOMarHUTHBIX BOJIH. VCIIOIB30BaHME 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.

DnexkTpoMarHuTHas npupojaa ceera. CkopocTh cBeTa. BoaHOBbBIE cBOWCTBA CBETA.

Hemoncmpayuu.

1. CsaoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOICTBA CBETA.

Jlabopamopuwvie padbomot u onvimol.

1. W3yueHue CBOKCTB 3JIEKTPOMATrHUTHBIX BOJH C MMOMOIILI0 MOOMIIBHOTO TenedoHa.

Pa3gen 11. CBeToBbIe SIBJIEHUS.

JlyueBas mognenb cBerta. Mcrounuku cera. IIpsiMonuHeHOe paclpoCTpaHEHHE CBETa.
3atmenus CosHia u JIynel. Otpaxenue cBeta. [1mockoe 3epkaiio. 3aKOH OTpa)KE€HUsI CBETA.

[Tpenomiienue cBera. 3akoH IpenomieHHsl cBeTa. [lolHOe BHyTpeHHee OTpa)KEHUE CBETa.
Hcnonp30BaHre NOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUECKUX CBETOBOAX.

Jlunza. Xon mydeit B muH3e. OnTudeckas cuctema ¢oroamnmnapara, MUKPOCKOIIA M TEJIECKOIIa.
['ma3 kak onTuyeckas cucreMa. biM3opyKkocTh U 1aTbHO30PKOCTb.

Paznoxenue 6enoro ceera B cuekTp. OnbiTel HetoToHa. COXKEHHE CHEKTPAIBHBIX LIBETOB.
Hucnepcus ceTta.

Hemoncmpayuu.
[TpstmonuHEtHOE pacpoCcTpaHeHHE CBETA.
OtpaxkeHue cBera.
[Torydenue n300pakeHuii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
IIpenomnenue ceera.
OnTH4eckuii CBETOBO/I.
Xon styueit B coOnparomiei TuHse.
Xox Jiydeil B paccenBarolei JIMH3E.
[Tosryuenue n300paxeHUi ¢ MOMOILBIO JIUH3.
[Tpunuun neiictBust GoroanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.
10. Mogens riasa.
11. PaznoxkeHue 6enoro cBeTa B CIIEKTP.
12. Tlony4enune 6enoro cBeTa Mpy CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuwie pabomul u onvimot.
1. HUccnenoBaHue 3aBUCUMOCTH yTila OTPa)KEHUSI CBETOBOI'O Jyda OT yIJla Ma/eHusl.
W3ydeHnne xapakTepuCcTHK H300pakeHus IpeIMeTa B INTIOCKOM 3epKale.
HccnenoBanue 3aBUCHMOCTH YIJIa TPEIOMJIEHHS CBETOBOTO Jyya OT yIJla MaJeHusl Ha
TPAHUIIE «BO3AYX—CTEKIION.
[Tomyuenue n300paskeHmit ¢ TOMOIIBIO COOMPAIOIIIEH JTUH3HI.
Omnpenenenne HOKyCHOTO PACCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOIIEH TNH3HI.
OnBITHI MO PA3JI0KEHNUIO OEJI0ro CBETa B CIIEKTP.
OMNBITHI IO BOCTIPUATHIO I[BETA MPEAMETOB MIPHU UX HAOIIOACHUH Yepe3 IBETOBbIC (DUIBTPHI.
Pa311e.]1 12. KBaHTOBBIE sIBJIEHMSI.
OmneiThl Pesepdopna u mumanerapHas Mojenb aroma. Mojens aroma bopa. Ucmyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagunoaktuBHOCTE. Anb(a, OeTa- u ramma-u3nydenus. CTpoeHre aToMHOTro sifpa. HykinonHas
MOJIeNIb aTOMHOTO siipa. M3otomnbl. PagnoaktuBHble nipeBpanieHus. [lepuoa momypacmaaa aToOMHBIX
a1ep.

Snepuple peaknuu. 3aKOHBI COXPAHEHHS 3apsIOBOTO M MAacCCOBOTO YHCEI. DHEPrusl CBS3U
aTOMHBIX sifiep. CBA3b Macchl U dHepruu. Peakuuu cuHrtes3a u neneHust saep. UcTouHuKH sHEeprun
CouHiia ¥ 3BE3]1.

Snepuas sHepretuka. JIeficTBUS paJOaKTUBHBIX U3Ty4YeHUN Ha KUBBIE OPTaHU3MEI.

Hemoncmpayuu.

1. CnexTpbl U3Ty4YSHHS U TTOTIOMICHHUS.
2. CrHeKTpsl pa3TMYHBIX TA30B.

CoNoOA~WNE
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CnekTp Bogopoaa.
Habmonenue TpexoB B kamepe Busbcona.
PaboTa cuérurka HOHU3UPYIOLUX U3ITy4YEHUI.
Perucrpanus u3mydeHus: IpUPOIHBIX MUHEPAJIOB U MPOTYKTOB.
Jlabopamopuwvie padbomot u onvimol.
1. HaOumrozneHune CIUIOMIHBIX U JIMHEWYATBIX CIIEKTPOB U3JTyUEHHUS.
2. HccnenoBaHue TpPEKOB: HM3MEPEHHE HHEPIMM YAcTHLBI 110 TOPMO3HOMY IyTH (IO
¢dororpadusm).
3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTENBLHO-00001IIAKOLINIT MOLYIb.

[ToBTOpUTENBEHO-00001IAIOIINI MOYJIb MPEAHA3HAYEH AJIS CHUCTEMaTU3aluu U 0000LIeHns
NPEMETHOTO COAEP)KAHUS U OIbITAa JIEATEIHOCTH, TPUOOPETEHHOTO MPU M3YYEHUH BCETro Kypca
bu3uKky, a TaKKe Ui MOJTOTOBKM K OCHOBHOMY TIOCYJApCTBEHHOMY 3K3aMeHy IO (usuke s
00yyaromuxcs, BEIOPABIINX 3TOT yU4EOHBIH MpeaMeT.

[Tpu u3yyeHun 1aHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUJIbI ACATEIbHOCTH, Ha
OCHOBE KOTOPBIX O0ECIeunBaeTcsl JOCTHUKEHHE MPEIMETHBIX M METANpPEIMETHBIX IUIAHUPYEMBIX
pe3yabTaToB oOyuyeHMs, (HOpMUpPYETCS €CTECTBEHHOHAyuYHas TPAaMOTHOCTb: OCBOCHHE HAy4YHbBIX
METOJIOB MCCIIEJ0OBAaHUS SIBJIEHUN MNPUPOJABl U TEXHUKH, OBJIAJEHUE YMEHUSMU OOBSACHATH
(du3nyeckre SBICHUS, IPUMEHSS [10JyUYeHHbIE 3HAHUS, PELIaTh 3ajau, B TOM YHUCIIE KAUeCTBECHHbIE
U DKCIEPUMEHTAJIbHbIE.

[TpuHIMNMAIBHO AEATEILHOCTHBINA XapaKkTep JaHHOIO pasjiesia peannu3yeTcs 3a CYET TOro, yTo
oOyyaroluecs BBIIOIHSIIOT 3aaHKsl, B KOTOPBIX UM MpeJlaracTcs:

Ha OCHOBE IOJIyYE€HHBIX 3HAHUHM paclo3HaBaTh U HAYYHO OOBACHATH (pU3MUYECKHE SBJICHUS B
OKpY Karollel MpUpojie U NOBCEIHEBHOM JKU3HH;

UCIIOJIb30BaTh HAyYHbIE METOABI MCCIEIOBAHUS (U3NYECKUX SIBICHHM, B TOM 4HUCIE AJSA
IIPOBEPKHU TMIIOTE3 U MOJIYUYEHHS] TEOPETUUECKUX BBIBO/IOB;

OOBSICHATh HayyHble OCHOBBI Hauboyiee BaKHBIX JIOCTUXKEHUH COBPEMEHHBIX TEXHOJOTHH,
HanpuMep, MPaKTUYECKOTO HMCIOJIb30BAaHUS PAa3IMYHBIX MCTOYHUKOB SHEPrMM HA OCHOBE 3aKOHA
NPEBPAICHHS U COXPAHEHUsI BCEX U3BECTHBIX BUI0B SHEPTHUHU.

ISR

3. Ilnanupyembie pe3yJbTaTbl OCBOCHUsI y4eOHOro mpeamera «®u3nka» Ha YypOBHe
OCHOBHOT0 00111er0 00pa3oBaHMs.

JINYHOCTHBIE Pe3yJIbTAThI B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

- IPOSIBJICHNE UHTEpeca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (pu3mueckoit
HayKH;

- IGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3HKOB;

2) rpaIaHCKOI0 M 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY Y4YacTHIO B 00CY)KJI€HUU OOIIECTBEHHO 3HAYUMBIX M 3TUYECKUX
npo6JeM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM TOCTHXKEHUHN (PU3HKH;

- OCO3HAaHME Ba)XHOCTH MOPAIBHO-3TUYECKUX ITPUHIIUIIOB B JACSITEIBHOCTH YYEHOTO;

3) 3cTeTHYECKOr0 BOCTIUTAHMSI:

- BOCIIPUSITHE SCTETHUECKUX KadecTB (PU3MUECKOW HAyKH: €€ rapMOHHYHOIO MOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 TO3HAHUA:

- OCO3HAHHUE IIEHHOCTH (U3NYECKON HAyKHM KaK MOIIHOTO MHCTPYMEHTa IMO3HAHHsS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaJKHEUIIEH COCTABIISIFOLIEN KYJIbTYpPHI;

- pa3BUTHE HAYYHOH JII0003HATENLHOCTH, HHTEPECA K UCCIIE0BATEIbCKON AEATEIbHOCTH;

5) popmupoBaHus KYJbTYPbI 310POBbSI M IMOIMOHAJIBLHOIO 0JIATOIOIYy YU :
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- OCO3HaHHE IIEHHOCTH 0€3011acHOT0 00pa3a XKHU3HN B COBPEMEHHOM TEXHOJIIOTHYECKOM MHpE,
BRXHOCTH IpaBUJ OE30IAaCHOTO IOBEACHUS Ha TPAHCIOPTE, HA JOPOrax, C AJIEKTPHUECKUM H
TETJIOBBIM 000PYIOBAaHUEM B IOMAIIHUX YCIIOBHSX;

- chopMHEpOBAaHHOCTH HaBBIKA PEIICKCUH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TAKOTO JKe
npaBa y Jpyroro 4elioBeKa;

6) Tpy10BOr0 BOCIIMTAHUS:

- aKTUBHOE y4YacTHE B PEIICHHM MPAKTHYECKHX 3a/ad (B paMKax ceMbH, 00pa3oBaTenbHON
OpraHu3aly, ropoja, Kpas) TEXHOJIOTHUECKON U COIMAIbHON HANPaBIEHHOCTH, TPEOYIONIUX B TOM
qucite U GU3NIECKUX 3HAHUM;

- HHTEpeC K MPaKTHUYECKOMY M3YUYCHHUIO IPOQeccri, CBI3aHHbIX C (PU3UKOH;

7) 3K0OJI0ru4ecKOro BOCIMTAHMS:

- OpUMEHTaLMsl HAa TpPUMEHEHHWE (PHU3MUECKUX 3HAHWWA /Ui pelleHus 3agad B 00JacTu
OKpY Kalollel Cpeabl, TUIAHMPOBAHHS ITOCTYIKOB M OLEHKH HMX BO3MOXHBIX ITOCIEICTBHU IS
OKPYXKaIOIE Cpebl;

- OCO3HAHUE III00ATFHOTO XapaKTepa YKOJIOTUIECKUX MPOOJIEM U ITyTel UX PELICHNUS;

8) apanTanuu K U3MEHSIOIMMCS YCJIOBHAM COLMAIbHOI M NPUPOIHON cpebl:

- HOTPEOHOCTh BO B3aMMOJICHCTBUM TPU BBIIOJIHCHUU HCCIICOBAHUN U TIPOEKTOB
¢u3nUecKoil HaNPaBICHHOCTH, OTKPBHITOCT ONBITY U 3HAHUSAM APYTHUX;

- IOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO IESTEIbHOCTH;

- moTpeOHOCTh, B (OPMHUPOBAHWM HOBBIX 3HAHH, B TOM 4YHcie (OPMYIHPOBATH HJIEH,
HOHSITHS, TUIIOTE3bI 0 (PU3NYECKUX OOBEKTaX U SBICHHSAX;

- OCO3HaHME JePHUIUTOB COOCTBEHHBIX 3HAHHI U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKH;

- IUIAaHUPOBAHKE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUH;

- CTpEMJICHUE aHATTM3UPOBATh M BBIABIATH B3aUMOCBSI3H MPHPOJIBI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCJIE C UCIIOJIb30BaHNEM (DPU3NYECKUX 3HAHUM;

- OIICHKa CBOMX JIEHCTBHU C y4YETOM BIUSHHUS HAa OKPYXKAIOIIYI0 CpPEdy, BO3MOXHBIX
rI100aTbHBIX TTOCIEICTBHH.

MertanpenmeTHbie pe3yJibTaThbl

B pesynbpTaTe ocBoeHMs mporpaMMbl 1o (PU3KUKE Ha YPOBHE OCHOBHOT'O 00111eT0 00pa3oBaHUs
y oOyuaromerocs OyayT chopMupoBaHbBI MeTalpeAMeTHbIe Pe3yJbTAaThl, BKIIOYAIOIIHIE
IMMO3HAaBaTCJIbHBIC YHHUBCPCAJIbHBIC y‘-I€6HBIe H@ﬁCTBI/IfI, KOMMYHHKAaTHBHBIC YHUBCPCAJIbHBIC yq€6HBI€
NENCTBUS, pETYJISITUBHBIE YHUBEPCAIIbHBIE YUeOHbIE TEHCTBUS.

IMo3HaBaTeIbHbIE YHHBEPCAJIbHBbIE YUeOHbIE NelCTBUS

ba3oBble J1ornueckue aeicTBuA:

. BBISIBIISITH M XapaKTePU30BaTh CYIIECTBEHHBIE MIPU3HAKN O0BEKTOB (SIBJICHHN );

. yCTAHABIMBATh CYIIECTBEHHbI MpHU3HAK KJIacCU(UKALMM, OCHOBAHUSA IS
0000111eHUs U CpaBHEHUS;

. BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUMS B paccMaTpUBaeMbIX (pakTax, JaHHBIX U
HaOJFOICHUSX, OTHOCSIIMXCS K (PH3UUECKUM SIBIICHHSIM;

. BBISBIISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3U NMPU M3YYEHUU (U3UUECKUX SBICHUNA U

HpOHeCCOB, aeJ1aTb BBIBOJBI C HUCITOJB30BAHUEM JIG)IYKTI/IBHI)IX N MHAYKTHBHBIX YMOSaKJIIOLIeHPIfI,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3UUYECKUX BEITUYHH,

o CaMOCTOSITEIbHO BBIOMpATh CMOCOO pemieHus y4eOHOW (u3MUecKod 3amadu
(cpaBHEHHE HECKOJIBKUX BApUAHTOB pEIIEHUsS, BbIOOp Hauboliee MOAXOMANIETO C YYETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble uccienoBareibckue JeHCTBUSA.

. MCITOJIH30BaTh BOIIPOCHI KaK UCCIIEIOBATEILCKII HHCTPYMEHT ITO3HAHWS;

. MPOBOJIUTh IO CAaMOCTOSITEIbHO COCTaBJIEHHOMY IUIAaHY OIIBIT, HECJIOXKHBIM
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SBJICHNUS,

. OIICHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OPMAIIHIO, TTOTYUYEHHYIO B XO/1€

HCCIICIOBAHUS UJIN DKCIICPUMCHTA,
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. CaMOCTOSTENIbHO  (OPMYJIUPOBaTh OOOOIIEHUST © BBIBOABI IO pPe3yibTaTam
MPOBEIEHHOTO HAOJIOICHUS, OTIBITA, UCCIICOBAHNUS,
. MPOTHO3UPOBATH BO3MOXKHOE JIaIbHEHIIIee Pa3BUTHE PU3UUECKUX IPOILIECCOB, & TAKKE

BBIJIBUTATH TPEATIONIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

PabGora ¢ nundopmaumeii:

. NPUMEHSTHh pa3IMyHble METOJbI, HHCTPYMEHTHI U 3allpOChl MPU MOUCKE U OTOOpE
nH(pOpMaLlMU WIN JaHHBIX ¢ YUYETOM IMPEAoKEeHHON yueOHOoM (pu3nueckoit 3a1auu;

. aHAM3UPOBATh, CUCTEMAaTH3UPOBATh U HHTEPIPETUPOBATH MH(POPMAIIUIO pa3THUHBIX
BUJIOB U (hOPM Ipe/ICTaBICHUS;

. CaMOCTOSITENIFHO BBIOMPATh ONTUMAIBHYIO (OpPMY TpEACTaBICHUS UHPOPMALUU U
WUTIOCTPUPOBATH pelIaeMble 3a/la4ll HECIOKHBIMUA CXEMaMu, TuarpaMMaMu, WHOM rpadukoil U ux
KOMOHWHALIUSIMHU.

KoMMyHMKAaTHBHBbIE YHUBEPCAJbHbIE Y4eOHbIE 1eCTBUSA:

. B X0/€¢ OOCYXIeHHs y4eOHOTO MaTepuana, pe3ysbTaToB JIAOOPATOPHBIX padoT U
MIPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIa€MO TeMbI U BbICKA3bIBaTh UJCH, HALIEJICHHbBIC
Ha pelleHNe 3aauu 1 MoiepKanne 01aroKenaTeIbHOCTH OOIIEHMS;

. COMNOCTABIIATh CBOM CYXACHUS C CYXICHUSMU JPYIrMX YYaCTHUKOB JUaiora,
00Hapy»XUBaTh pPa3/InUMe U CXOACTBO MO3UIUII;

. BBIPAXKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U NMCbMEHHBIX TEKCTaX;

. nyOJIMYHO TPEACTABIATh  PE3YJNbTaThl  BBIMOJIHEHHOTO  (PU3MYECKOrO  OmbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHMUS, IPOEKTA);

. MOHMMATh U UCIOJb30BaTh NPEUMYIIECTBA KOMAaHAHONW M MHAWBUyaIbHOM pabOThI
IIPU PEIICHUN KOHKPETHON (PU3UYECKON MPOOIEMBI;

. IPUHUMATh LEJIU COBMECTHOH J€ATENbHOCTH, OPraHU30BBIBaThH JCHCTBHUS 1O €€

JOCTHXKEHHUIO: PACIPEeIATh POJIH, 00CYKAATh MPOIECChl U PE3yabTaThl COBMECTHOM pabOThI,
0000111aTh MHEHUS HECKOJIBKUX JTIOIEI;

° BBINIOJIHATE CBOIO 4YaCThb pa6OTLI, A0CTUTI'asA Ka4YCCTBCHHOI'O pE3yJibTaTa 110 CBOCMY
HaIpaBJICHHUIO U KOOPJAUHHPYA CBOU I[GﬁCTBHSI C ApyrvuMHU YICHAMU KOMaHIbI;
° OIICHUBATbL Ka4yeCTBO CBOCIrO BKJIaga B O6I.I.[HI>1 IMPOAYKT IO KPUTCPHUAM,

CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIM YUYACTHUKAMHU B3aHMOICHCTBHS.

PeryssiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA

Camoopranmuzanus:

o BBISIBJISITH IPOOJIEMBI B dKU3HEHHBIX U YY€OHBIX CUTYALUSIX, TPEOYIOMINX /IS pEIICHUS
(bu3nUecKrux 3HaHUMH;

o OpUEHTUPOBATHCS B PA3IMUHBIX MOJXO0JAaX MPHUHITHUS pelIeHUN (MHAMBHUIyalIbHOE,
NPUHATHE PELICHUs B IPYIIE, IPUHATUE PEILIEHUH IpyTIoi);

. CaMOCTOSITENIbHO COCTaBJIATh AJITOPUTM pELIEHUs (PU3MYECKON 3aJayu WM IJIaHa
UCCIIEIOBaHMS C YYETOM UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
IIpeIaracMble BapUaHThI PEIICHMIA;

. JienaTh BHIOOpP U OpaTh OTBETCTBEHHOCTD 3 PEIICHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:

. JlaBaTh aJICKBAaTHYIO OLICHKY CUTYAllUMM U IIpeuIaraTh IjiaH €€ U3MEHEHNUS,

. OOBSACHATh TMPUYMHBI JOCTH)KEHUS (HEJOCTHUKEHHS) pe3yJbTaToB JIEATEIbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;

. BHOCHUTb KOPPEKTHUBBI B IEATEIHHOCTD (B TOM UHMCIIE B X0 BBIIOJHEHUS (U3NYECKOTO

UCCIIIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATENHCTB, HM3MEHMBIIMXCS CHUTYyallUH,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

. OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIHU U YCIOBUSM;

. CTaBUTb ce0s1 HA MECTO JAPYroro 4eJ0BeKa B XO/€ CIopa WIH JUCKYCCHH Ha HAYYHYIO
TEMY, IOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYToro;
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. pu3HaBaTh CBOE MpaBO Ha OMMOKY MpU pelieHuu (GU3NYECKUX 3aJad WId B
YTBEPKICHUSIX Ha HAYYHBIE TEMBI H TAKOE K€ MPABO APYIoro.

IIpeaMeTHBIE pe3ybTaThl

K koHiy oOyueHus B 7 kJiacce IpeIMETHbIE Pe3y/ibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y OOYYAIOLINXCS YMEHUN:

. UCMOJIb30BaTh IOHATUA: (PU3MUECKUe U XMMHUYECKHE SBJIEHUS, HaOJIIoAeHue,
HKCIEPUMEHT, MOJEIb, THIIOTE3a, CAUHUIBI (PU3MUECKUX BEIWYHH, aTOM, MOJIEKYJa, arperaTHbIe
COCTOSIHUS BellecTBa (TBEPAOE, XKUIKOE, Ta3000pa3HOE), MEXAHNYECKOE JBHUKEHUE (PABHOMEPHOE,
HEpaBHOMEPHOE, MPSMOJIMHENHHOE), TPACKTOPHs, PaBHOICHCTBYIOIIAsA cuia, Aeopmanus (ynpyras,
IUIACTHYECKAasi), HEBECOMOCTh, COOOIAIOIIMECS COCY/IbI;

. pasnuyarh  sBieHHs  (qud@ys3us, TEIUIOBOE JBWKEHHME YacTHI[ BEUIECTBa,
paBHOMEPHOE IABM)KCHHE, HEPABHOMEPHOE BIKCHUE, NHEPLUS, B3aUMOACUCTBHE TEJI, PABHOBECUE
TBEPJABIX TEJI C 3aKPEIIEHHON OCBIO BpALICHHUS], ITepeaya JaBJIeHUs TBEPABIMU TEJIAMU, KUJIKOCTIMHU
U Ta3aMu, arMoc(epHoe AaBICHME, IUIaBaHUE TeJ, MPEBpAILEHUs MEXaHUYECKOW HSHEprum) Io
OINMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3HUECKOE
ABJICHUE;

. pacro3HaBaTh MPOSIBIIEHUE U3yUYCHHBIX (DU3MUECKUX SBICHHHA B OKPY’KAIOIIEM MHUPE,
B TOM yuclie (pU3MUECKUe SBJICHUS B MPUPOJE: NPUMEPHI ABUKEHHS C Pa3IMYHBIMU CKOPOCTSIMHU B
YKUBOM 1 HEKMBOU NPUPOJE, NEHCTBUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE, BIUSHUE aTMOC(HEPHOTO
JIaBJICHUS] Ha KMBOM OpPraHu3M, IIaBaHUE PbIO, pplyard B TeJ€ 4YeIOBEKa, IPU 3TOM NEPEBOAUTH
NPAaKTUYECKYIO 33/1a4y B Y4€OHYIO, BBIACIATH CYIIECTBEHHBIC CBOMCTBA (MpU3HAKM) (pU3HUYECKUX
SIBJICHUIA;

. OINMCHIBATh N3YUYEHHbIE CBOICTBA TEJl U (PU3NUYECKUE SBIICHUS, UCIIOB3YS (pUu3nueckue
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BELECTBA, BPEMS, IyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIA
YOPYTOCTH, CUJia TSKECTH, BEC Teljla, CUJIa TPEHUs, JaBlieHue (TBEPAOrO Tela, JKUJIKOCTH, ras3a),
BBITQJIKMBAIOIAs CHMJIa, MEXaHW4eckas paboTa, MOIIHOCTb, IJIEUO CHJIBI, MOMEHT CHJIBI,
KOA((UILMEHT MOJIE3HOro NEHCTBUS MEXaHHW3MOB, KUHETHYECKasl M MOTEHIMaIbHAsl SHEPTUs), pU
OINHCAHHUU MPABUIIBHO TPAKTOBATh (PU3MUYECKHUI CMBICI MCIIOJB3YEMbIX BEJIMUUH, UX 0003HAYEHUS U
eAMHULIB (PU3MYECKUX BEJIMYMH, HAXOAWTh (OPMYJIbL, CBS3BIBAIOIIME JIAHHYIO (PU3UUYECKYIO
BEJIMYMHY C JIPYyTMMHU BEIMYMHAMHU, CTPOUTH Tpa(UKH HM3YYEHHBIX 3aBUCHUMOCTEH (PU3HYECKHX
BEJIMYUH;

. XapaKkTepu3oBaTh CBOMCTBa Tel, (pu3Muyeckue SBICHMS U IPOLECCHI, HCIOIbB3Ys
npaBujIa CIOKEHHS CuJl (BIOJh OJHOM mpsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
NOpaBUIO paBHOBecUs pblyara (0J0Ka), «30J0TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXPaHEHUs
MEXaHWYECKON 3HEpPruu, MpU 3TOM J1aBaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3aMUCHIBaTh €ro
MaTEMaTUYECKOE BBIPAKEHHUE;

. OOBACHATH (U3MYECKUE SIBJICHMS, NMPOILIECCHl U CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalui IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIIATh IPUUYNHHO-CIIEICTBEHHBIE
CBSI3HM, CTPOUTH OOBSICHEHHE W3 1—2 JIOTMYECKUX LIaroB C OMOpoil Ha 1-2 M3yuyeHHBIX CBOWCTBA
bu3nUecKux ABICHUH, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

. pemiate pacuéTHble 3aJayd B 1—2 JeHCTBUS, HUCHONB3YS 3aKOHBI U (HOPMYIIbI,
CBsI3bIBaOIME (PU3NUYECKHE BEIMYMHBI: HA OCHOBE aHAlM3a yCJOBHUS 3aJaud 3alMCBhIBaTh KPaTKOe
yCIIOBUE, TOJICTaBIATh (DHU3MUECKHE BEIWYMHBI B (HOPMYJbI U MPOBOJIUTH Pacu€Thl, HAXOJIUTh
CHpaBOYHbBIE JIaHHBIE, HEOOXOIUMBIE JIJIsl pEIIEHUS 33/1a4, OILICHUBATh PEAIMCTUYHOCTh MOTy4YEeHHON
(U3UYECKON BEITMYUHBL;

. pacrio3HaBaTh IpOOJIEMbl, KOTOPbIE MOXKHO PEIIUTh HPU MOMOIIM (UINYECKUX
METOJIOB, B OIMCAHUU HCCJIEIOBAaHUS BBIACIATH MPOBEpsieMOe MpeAnoaokeHue (TUIoTe3y),
pa3nnyaTh U MHTEPIPETHUPOBATH MOTYyUYEHHBIN pe3ysbTaT, HAXOAUTh OIIMOKH B XOJI€ OIIBITA, JeaTh
BBIBOJIBI 10 €70 PE3YJIbTATAM;
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. MIPOBOAMTD ONBITHI 110 HAOTIOJCHUIO GU3NYECKUX SBJICHUN WIH (PU3NUECKUX CBOMCTB
Tes: (OpMYJIHPOBATh HPOBEPsSEMbIC MPEAINONIOKEHHs, COOMPAaTh YCTAHOBKY W3 MPEIIOKEHHOTO
000pyA0BaHuUs, 3aMUCHIBATh XOJI ONbITa U (POPMYITHPOBATH BHIBOBL;

. BBITOJIHATH TPSMBIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Teja, 00bEMa, CUIIbI 1
TEMIIEPATypbl C MCIOJIb30BAHHEM AHAJIOTOBBIX M IUGPOBBIX MPUOOPOB, 3aMKCHIBATh MOKA3aHUS
nprOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTA U3MEPEHUIA;

. MIPOBOAMTDH UCCIIEIOBAHUE 3aBUCUMOCTH OJIHOM (DPU3MUECKON BEIMYHHBI OT JPYroM C
HCIIOJIb3OBAHUCM TIPSAMBIX I/I3MepeHHﬁ (3aBI/ICI/IMOCTI/I IMyTH PpaBHOMCPHO [ABMIKYUICTOCA TCjIa OT
BPEMEHM JIBIKEHHUSI Tejla, CUJIbl TPEHHsl CKOJIbKEHHUS OT Beca Tela, KadecTBa 00pabOTKu
HOBGpXHOCTCﬁ TCJI W HE3aBUCHUMOCTHU CHWJIbI TPCHHUA OT IUIOIIAAW COIIPUKOCHOBCHHUA TCJI, CHJIIbL
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BEITAIKUBAIOIIEH CHIIBI OT 00bEMa OrpyKEHHON YacTu Tefa u
OT IINIOTHOCTH XHIAKOCTHU, e€ He3aBHCHUMOCTH OT INIOTHOCTH TCJ1a, OT FJIy6I/IHBI, Ha KOTOPYIO
MOTPYXKEHO TeJ0, YCIOBUI IIaBaHUs TeJ, YCIOBHIM paBHOBECHs pbluara U OJOKOB), y4acTBOBATh B
IJIaHUPOBAHUHA y‘IC6HOFO HUCCIICAOBaHUAA, CO6I/IpaTb YCTAaHOBKY U BBIIIOJIHATL U3MCPCHUA, CIICAY
peJI0KEHHOMY TUTaHy, PUKCUPOBATH PE3yJbTAThI TOTYYEHHON 3aBUCUMOCTH (DU3MUECKUX BETHUNH
B BH/JIC MPEIOKEHHBIX TaOJIUI] ¥ TpadUKOB, JIeJaTh BHIBOJIBI IO PE3yIbTaTaM UCCIICI0BAHMS;

. MPOBOANTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIMYMH (TUVIOTHOCTH BEIIECTBA
KUIKOCTHU U TBépIIOFO TCJIa, CUJia TPCHUA CKOJIBKCHUA, JAaBJICHHUC BO3AYyXad, BhITAJIKUBArOUasa Cujia,
JEHCTBYIOIIAs Ha MOTPY>KEHHOE B JKUIKOCTh TEJIO0, KOI(PPHUIIMEHT MOJIE3HOTO JEHCTBUS MPOCTHIX
MEXaHU3MOB), CIIeJys MPEAJ0KEHHOM WHCTPYKLUMU: IPU BBIIOJHEHUM H3MEpPEHUil cobupaTh
9KCIIEPUMEHTANIbHYI0 YCTAHOBKY U BBIUUCIISATH 3HAUEHHUE UCKOMOW BEJIMYMHBI,

. coOMIoaTh MpaBWia TEXHUKM OC30MIACHOCTH INpH paboTe ¢ 11abopaTopHBIM
00opy10BaHuEM;
. yKa3blBaTh HPUHLMUIBI JIEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,

TEPMOMETP, TUHAMOMETP, COOOIIAIOLIUECS COCYIbl, 0APOMETP, pblyar, MOABHKHBINA U HENOIBUKHBIN
0JI0K, HAKJIOHHAs IUIOCKOCTb;

. XapaKTepu30oBaTh MPUHLMIIBI JEHCTBUS M3YYEHHBIX HIPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha UX ONUCaHUsA (B TOM YMCIE: MOJUIMIHHUKH, YCTPOHCTBO BOJONPOBOJA,
THJIPaBIMYECKUI MTPecc, MAaHOMETP, BBICOTOMEp, IOPIIHEBON HACOC, apEOMETP), UCTIONb3Ys 3HAHUS
0 CBOMCTBaxX (pU3MUECKUX SABICHUI U HE0OX0AUMBbIE (PU3UUECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;

. OPUBOANUTh TpUMEPHl (HAXOAUTh HHPOPMALMIO O TMpUMepax) MPAKTHIECKOro
MCIIOJIb30BaHUsl (PU3NUECKUX 3HAHUM B MMOBCEHEBHOM U3HU JUIsl o0ecnieueHrs 0e30MacHOCTH MpU
oOpalieHnn ¢ npudbopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUs 370pOBbs M COOIIOAECHUS
HOPM 3KOJIOTHYECKOTO IOBEICHUSI B OKPYXKAIOILEH CPEE;

. OCYILECTBIIATh OTOOP MCTOYHUKOB HMH(popManuu B VHTepHETE B COOTBETCTBHU C
3a/IaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUM U MYTEM CPABHEHUS PA3JIMYHBIX
UCTOYHUKOB BBIJCNIATh MH(POPMALUIO, KOTOpas SBISIETCS NPOTHBOPEYMBOM MM MOXKET OBITh
HEJIOCTOBEPHOM;

. UCIIOJIb30BaTh MIPU BBIIOJIHEHNH YUEOHBIX 3a/JaHUH HAy4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3nYeCKOro coJiep:KaHus, CIIpaBOYHbIE MaTepHalbl, pecypchbl ceTh MHTepHeT, BiajeTh npuémamu
KOHCIIEKTUPOBAHU TEKCTa, MpeoOpa3oBaHus HH(POPMAIIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHBIE KpAaTKUE MUChMEHHBIE M YCTHBIE COOOIIEHUST Ha OCHOBE 2—3
UCTOYHUKOB HMH(pOpMaMKU (U3HMUECKOTO COAEp)KaHUS, B TOM UYHCIIE IyOJUYHO JAeiaTh KpaTKue
coo0IlleHUsT O pe3ysbTaTaX IMPOEKTOB WJIM YYE€OHBIX MCCIEAOBAHUN, MPU 3ITOM TIPaAMOTHO
UCMOJIb30BaTh M3YyYEHHBIH MOHATUIHBIN ammapar Kypca (DU3MKH, CONPOBOXKIATH BBICTYIUICHHE
MpE3EHTALNEH;

. IIPY BBINOJIHEHUH YUEOHBIX MPOEKTOB M UCCIIEIOBAHUH pacnpeiensaTh 0053aHHOCTH B
IPYyIIIEe B COOTBETCTBUU C ITOCTABJICHHBIMH 33Ja4aMH, CJIEAUTH 3a BBINOJHEHUEM IUIaHa JIEHCTBHIA,
aJIeKBaTHO  OIICHMBAaTh COOCTBEHHBI BKJAJ B  JEATEIBHOCTb TIPYMIbI, BBICTPAUBATh
KOMMYHHKATUBHOE B3aMMOJICHCTBHUE, YIUTHIBASI MHEHUE OKPYIKAFOIIHX.

K koHiy oOyuyenus B 8 kJiacce mpeMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh Y O0YHAIOIINXCSI YMEHUI:
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. MCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JABHKEHHUE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIECTBA, KPUCTAJUINYECKHE U aMOp(HbIEC Tea, HACHIIECHHBIN U
HEHACBIIICHHBI TMap, BJIAKHOCTb BO3JyXa, TeMmIepaTypa, BHYTPEHHSsS DSHEPrus, TEIIOBOU
JIBUTATEIb, JJEMEHTAPHBIM AJIEKTPUYECKUI 3apsAll, DJEKTPUUECKOE I10JIe, IPOBOJAHUKH U
JURIIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKHI TOK, MATHUTHOE TOJIE;

. pa3iauyaTth sBJIEHUS (TEIUIOBOE pacIIUpPEeHHE M C)KaTue, TeIUlolepeaaya, TEIIOBOE
paBHOBecHE, CMAayuBaHUE, KaNWUISIPHbIE SIBJICHHS, UCHAapeHUe, KOHACHCAllUs, IUJIaBJICHHE,
Kpuctauin3anus (OTBEpJEBaHUE), KHUIIEHUE, TerUionepenaya (TemIonpoBOJIHOCTh, KOHBEKIIUS,
U3ITyYeHUE), HJIEKTpU3alMs TeJ, B3aUMOJEHCTBUE 3apsiioB, JACUCTBUSA JJIEKTPUYECKOTO TOKa,
KOPOTKOE 3aMblKaHHE, B3aUMOJEHCTBUE MAarHuTOB, JAEMCTBHME MAarHUTHOTO IOJISI HA MPOBOJIHUK C
TOKOM, 3JIEKTPOMAarHUTHAsI MHAYKIIHA) 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

. pacro3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SIBICHUN B OKpPY’KAlOIIEeM MHpE,
B TOM 4HCJIe (U3NUECKUE SABICHHS B IPUPO/IE: TOBEPXHOCTHOE HATSHKEHNUE M KATMIISIPHBIC SIBJICHUS
B MPUPOJE, KPUCTAIUIBI B Iipupojie, uznyuenue CoiHila, 3aMep3aHue BOJOEMOB, MOPCKUE OpU3BI,
o0Opa3oBaHUe POCHI, TyMaHa, MHES, CHETa, JIEKTPHUECKUE SBICHUS B aTMOc]epe, dIEKTPUIECTBO
YKUBBIX OPraHU3MOB, MAarHUTHOE T0Jie 3eMJId, JApei( MOII0COB, pOJIb MATHUTHOTO TOJISI AJIS )KU3HU
Ha 3emJie, TOJSIPHOE CHSHHE, IIPH ATOM MEPEBOANUTH MPAKTHUECKYIO 3a7ady B Y4eOHYIO, BBIICISATh
CYILIECTBEHHBIE CBOICTBA (MIpU3HAKU) PUZNYECKUX SIBICHUM;

. OIMCHIBATh N3YUYEHHbIE CBOICTBA TEJI U (PU3NUYECKUE ABJICHUS, UCIIONB3YS (pUu3nueckue
BEJIMUMHBI (TeMIiepaTypa, BHYTPEHHSSI SHEPrus, KOJIMYECTBO TEIUIOTHI, yAENbHas TEII0EMKOCTh
BELIECTBa, yJeJIbHas TEIJIOTA IUIABJICHMs, YJeJIbHAs TEIJIOTa Mapo00pa30BaHUsl, yelbHas TEIIoTa
CrOpaHMsl TOIUIMBA, KOA(D(PUIMEHT TMOJE3HOTr0 ICHCTBHUS TEIJIOBOM MAIIUHBI, OTHOCHTEIbHAs
BJIQKHOCTb BO3JyXa, OJJIGKTPUYECKUI 3apsi, cujla TOKa, DJJIEKTPUYECKOE HAIpsKEHHE,
COMPOTHUBIIEHUE TMPOBOAHHKA, YJEIbHOE COMPOTHUBIIEHHWE BEIIECTBA, paboTa U MOIIHOCTh
AJIEKTPUYECKOTO TOKA), PU ONKMCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCIIOIb3YEMBIX
BEJIMYMH, 0003HAUEHUS U €AUHULBI (PU3MUECKUX BEIUYHMH, HAXOAUThb (OPMYIIbI, CBS3BIBAIOIIUE
JaHHY!0 (U3MYECKYI0 BEJIUYMHY C JPYTMMH BEIMYMHAMH, CTPOUTh TIpadUKH HU3YYEHHBIX
3aBHCUMOCTEN (PU3HMUECKUX BEIUYHH;

. XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKHE SBIEHUS W TPOLECCHI, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPUM CTPOECHMs BEIECTBA, IPHUHIIMII
CYNepHo3uIMK MoJyiel (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEeHMs 3apsja, 3akoH Oma Juis
ydacTka Lienu, 3akoH J[xoyns—JIeHna, 3aKkoH COXpaHEHUsl YHEPTUH, IPU ITOM J1aBaTh CIOBECHYIO
(bopMyJIMPOBKY 3aKOHA U 3alIMChIBaTh €M0 MaTEMaTHUYECKOE BbIPAXKEHMUE;

. OOBSICHATh (PU3MUYECKHE MPOLECCHl U CBOICTBA Ted, B TOM YHCIE U B KOHTEKCTE
CUTyallUl TNPaKTHUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUYMHHOCIIE/ICTBEHHBIE CBS3H,
CTPOUTH 00BbACHEHHE U3 1—2 JTOrMYEeCKHX 1IaroB ¢ OMOPOi Ha 1—2 N3y4eHHBIX CBOWCTBA (PU3UYECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

. pemiate pacuéTHble 3aJauyu B 2—3 JEHCTBUS, HUCIONB3YS 3aKOHBI U (HOPMYIIHI,
CBs3bIBatOIME (hHU3MUECKHUE BEMUYMHBI: HA OCHOBE aHalIM3a YCJIOBHS 3aJaud 3alHChIBaTh KPaTKOE
YCIIOBUE, BBISIBIATH HEIOCTATOK NAHHBIX JIs PEIICHUs 3a/a4, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HeoOXouMble JJisi €€ pelleHus, MPOBOJUTH pacu€Thl U CpPaBHUBATH IOJYYEHHOE 3HAUYEHUE
(bu3MYECKON BETUYMHBI C U3BECTHBIMU JAHHBIMU;

. pacro3HaBaTh MNpPOOJIEMBbl, KOTOPbIE MOXHO pEIIMTh MpPU MOMOLIM (U3UUYECKUX
METO/I0B, UCIOJIb3Ys ONMCAHNE UCCIIEI0BAHUS, BBIIEIAT IPOBEPSIEMOE NIPEATIONOKEHHUE, OLIEHUBATh
MPAaBUJIBHOCTD MOPSIIKA IPOBEIEHUS UCCIIEJOBAHMUSI, JIEJIaTh BBIBOIBI;

. MPOBOJUTH OMBITHI IO HAOTIOAEHUIO (PU3UUECKUX SABJICHUN WIN (PU3NIECKUX CBOMCTB
Ten (KamwuispHbIE SIBICHUS, 3aBUCHMOCTH JaBJICHHS BO3JyXa OT €ro o0béma, TemrepaTyphl,
CKOPOCTH TMIpollecca OCTBIBAaHUS M HArpeBaHMsl IpU M3IYYEHMM OT LBETa H3Iydarolei
(mornomaroieii) MOBEpXHOCTH, CKOPOCTh UCHIAPEHHUS BOJBI OT TEMIIEPATYPhI JKHUIKOCTH U TUIOIIAIN
€€ MOBEPXHOCTH, IEKTPU3ALUs TNl U B3aUMOJICHCTBUE IEKTPUUECKUX 3apsA10B, B3aUMOJEHCTBUE
MOCTOSIHHBIX MAarHUTOB, BHU3yaJlM3allisi MAarHUTHBIX I10J€M IOCTOSHHBIX MAarHuTOB, JEHCTBUS
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MarHUTHOTO ITOJIsI HA IPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMATrHNUTA, CBOMCTBA 3JIEKTPOABUTATEIIS
MOCTOSTHHOTO TOKa): (hOpMYyJIHPOBATh MPOBEpSEMbIC MPEANOIOKEHUSI, COOUpaTh yCTAaHOBKY H3
IPEJI0AKEHHOT0 000PY0BaHNUS, OIMCHIBATh X0/ OMbITA U (POPMYIUPOBATH BHIBOJIBL;

. BBITIOJIHATD MIPSMbIE U3MEPEHUSI TEMIIEPATYPBI, OTHOCUTEIBHOM BIAXKHOCTH BO31yXa,
CWJIBI TOKa, HANpPSKEHHsI C MCIOJb30BAaHHMEM AaHAJOTOBBIX MPUOOPOB M JATYUKOB (DU3MUECKHUX
BEJIMYMH, CPAaBHUBATH PE3yJIbTAThI U3MEPEHUH ¢ yUETOM 3a/IaHHOM a0COIIOTHOM MOTPEITHOCTH;

. MIPOBOAMTDH UCCIIEIOBAHUE 3aBUCUMOCTH OJIHOM (DPU3MUECKON BEIMYHHBI OT JPYroM C
MCIIOJIb30BAHUEM MPSIMBIX MU3MEPEHUM (3aBUCMMOCTH COIPOTUBIICHUS] MTPOBOJHUKA OT €r0 JIJIUHBI,
IJIOIIAU MONEPEYHOr0 CEYEHUsI U YJEIbHOTO COITPOTUBIICHHS BEIIECTBA MPOBOJAHMKA, CHJIBI TOKA,
MYUIETO Yepe3 MPOBOIHUK, OT HAIPSYKEHUS HA IPOBOJHUKE, UCCIEAOBAHHUE MTOCIEN0BATEIBHOIO U
NapajuieIbHOTO COSUHEHHUM MPOBOJHUKOB): MJIAHUPOBATh MCCIEAOBAaHUE, COOUpATh YCTAHOBKY U
BBITIOJHATh MU3MEPEHHUS, CIEIYs MPEAIOKCHHOMY IIaHy, (UKCUPOBATH PE3YJIBTATHI MOTYYCHHON
3aBHCUMOCTH B BHJI€ TAOJIUIl U TpaUKOB, 1e€1aTh BHIBOJIBI 110 pe3yIbTaTaM HUCCIIETIOBAHMUS;

. MPOBOJNTH KOCBCHHBIC M3MEPEHUS (DM3MUSCKUX BENMUWH (yIeIbHAs TEIUIOEMKOCTh
BEIIIECTBA, CONPOTUBJICHHUE MPOBOJHUKA, pab0Ta M MOUTHOCTh AJEKTPUUYECKOTO TOKA): MIIAHUPOBATh
U3MEPEHHs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIIEAys MPEIJI0KEHHOW WHCTPYKIUHU, U
BBIYHCIIATh 3HAYEHUE BEJTUUUHBI,

. coONroaTh NpaBWiIa TEXHUKM O€30IIaCHOCTH HpH padore ¢ JTabOpaTOPHBIM
000pyT0OBaHUEM;
° XAapPaKTCPU30BaTh IMMPUHIIUIIBL [[eflCTBH?I HN3YYCHHBIX HpI/I60pOB U TEXHUYCCKUX

YCTPOMCTB C OMOPOM HAa UX OMUCAHHUS (B TOM YKCJIE: CUCTEMA OTOIICHUS IOMOB, TUTPOMETP, TapoBast
TypOuHa, aMIEpPMETp, BOJBTMETP, CUETUMK DJIEKTPUUECKOH SHEpruu, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbl, HArpeBaTeNbHBIE AJICKTPONPUOOPHI (IPUMEPHI), AIEKTPUUYECKUE MPEAOXPAHUTEINH,
AJIEKTPOMArHuT, 53JIEKTPOJBUTATENb IIOCTOSHHOTO TOKA), HCIOJb3ysS 3HAHHA O CBOICTBax
buznyecKux SBICHUN U HEOOXOAUMBbIE (PU3NUECKHIE 3aKOHOMEPHOCTH;

. pacrno3HaBaTh IPOCTbIE TEXHUUYECKHUE YCTPOIICTBA M U3MEPUTENbHbIE MPUOOPHI 110
CXeMaM M CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETp, TEPMOC, TICUXPOMETpP, TUTPOMETP,
JIBUTATENb BHYTPEHHETrO CrOpaHus, JIEKTPOCKOI, PEOCTAaT), COCTABIATH CXEMbI 3JIEKTPHUUYECKHX
LEeneil ¢ MOCIEA0BATEIbHBIM W IAPAJICIBHBIM COCIMHEHUEM DIJIEMEHTOB, pa3jinyas yCIOBHbBIE
0003Ha4YeHUSI DJIEMEHTOB AJIEKTPUUECKUX LIENel;

. OPUBOANUTh TpUMEPHl (HAXOAUTh HHPOPMALMIO O TMpUMepax) MPAKTHIECKOro
MCIIOJIb30BaHUsl (PU3NUECKUX 3HAHUM B MMOBCEHEBHOM U3HU JUIsl o0ecnieueHrs 0e30MacHOCTH MpU
oOpalieHnn ¢ npudbopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUs 370pOBbs M COOIIOAECHUS
HOPM KOJIOTUYECKOTO MOBEJCHUS B OKPY Kalollel cpejie;

. OCYILECTBIISATh MOUCK MHGpopManuu (uzndeckoro cojepxkanuss B VHTepHere, Ha
OCHOBE HUMEIOUIMXCA 3HAaHWM U MyTEM CpPaBHEHUS JONOJIHUTENIBHBIX HCTOYHUKOB BBIIEIAThH
UHPOPMALINIO, KOTOpast SBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;

. MCIIOJIb30BAaTh ITPY BHIIOJHEHUH YUEOHBIX 3aJJaHUI HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
(bu3nMUecKoro cofep:kaHus, CpaBOYHbIe MaTepHalibl, pecypchl cetu VIHTepHeT, BiajieTh npuéMamu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHusl MHPOPMAIIUK U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHBIE IMUCHMEHHBIE M KpaTKUE YCTHBIE COOOLIeHMs, 0000mIas
MH(GOPMALIMI0O U3 HECKOJbKMX HMCTOYHHUKOB (PM3MUYECKOTO COAEpKAaHMS, B TOM uHcie MyOIM4HO
IIPEJICTABIISITh PE3YIbTATHI IPOEKTHOW UM UCCIEA0BATENBCKON 1E€ATENBHOCTH, IPU ATOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIH MOHATHHHBINA ammapart Kypca (UM3HKH, CONPOBOXAATH BBICTYIICHUE
MIPE3EHTALUEM;

. IpU BBIMNOJHEHUH Y4YEOHBIX MPOEKTOB M MCCIEAOBAHUNA (U3NYECKUX MPOIECCOB
pacrpenensiaTe 00s3aHHOCTH B TpyIIe B COOTBETCTBUM C IOCTABICHHBIMH 3aJauyaMH, CIEAUTH 3a
BBIMIOJTHEHUEM IJIaHa JEHCTBUIM M KOPPEKTUPOBATH €r0, aleKBATHO OLIEHUBATh COOCTBEHHBIN BKIIA]
B JIEATENBHOCTh IPYIIIBI, BHICTPaNBaTh KOMMYHUKAaTUBHOE B3aUMOJEHCTBHE, POSIBIISISI TOTOBHOCTh
paspemaTh KOH()IUKTHI.

K koHiy oOyuyeHus B 9 kJiacce mpeMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh Y O0YHAIOIINXCSI YMEHUI:
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. UCIIONIb30BAaTh TOHSTHUS: CHUCTEeMa OTcuéra, MaTepuajbHas TOYKa, TPAaeKTOPHS,
OTHOCUTEIIbHOCTh MEXaHWYeCKOTro ABWKEHHs, Aeopmarus (ynpyras, IUIacTUYecKas), TPEHHE,
HEHTPOCTPEMUTENIBHOE YCKOPEHUE, HEBECOMOCTh M TMEpPEerpy3KH, LEHTP TSKECTH, aOCOIIOTHO
TBEPIOE TEJO, IEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXAHMUYECKUE KOJICOAHWSI U BOJIHBI,
3BYK, HH(Pa3BYK U yJIbTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaJla 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JTATBHO30PKOCTh, CIEKTPHI MCITyCKAaHUSI W IOTJIOLICHUS, anbda, Oera- U raMma-
U3ITy4eHUs, U30TOIBL, siZIepHasi JHEPreTHKa;

. pasznuyaTh sIBJIIEHUSI (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIUMHEHHOE JBUKECHUE,
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE ABMKEHHE, CBOOOIHOE MaJIcHHUE Tell, PABHOMEPHOE IBUKEHHE T10
OKPY’KHOCTH, B3aMMOJICUCTBHE TE€J, pPEAKTUBHOE JBW)KEHHE, KoJIeOATeJIbHOE JBUXKEHUE
(3aTyxaronye U BBIHYKJEHHBIE KOJeOaHUs), PE30HAHC, BOJHOBOE IBUKEHHE, OTPaKEHUE 3BYKa,
NPSIMOJIMHEMHOE paclpOCTpPAaHEHHE, OTpPaKCHHE M TMPEJIOMJICHHUE CBETa, IOJHOE BHYTPEHHEE
OTpa)kKeHHE CBETa, pa3jokeHue Oeloro cCBeTa B CIEKTP M CIOXKEHHUE CIEKTPajbHBIX IIBETOB,
JIUCTIEPCUsl CBETA, ECTECTBEHHAsl paJMOaKTUBHOCTb, BO3HUKHOBEHHME JIMHEWYATOrO CIEKTpa
U3ITyYeHUs) O OMMCAHUI0 UX XapPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX
JTaHHOE (U3HYECKOE SBJICHHE;

. pacro3HaBaTh MPOSBICHUE U3YUYECHHBIX (PHU3UUYECKHUX SBJICHHUIA B OKPYXKAIOIIEM MUPE
(B TOM ymcIie (PU3UYECKHE SBJICHUS B MPUPOJIC: TPUIUBBI U OTIHMBEI, ABMKCHHE M1aHeT COTHEUHON
CUCTEMBI, pPEAKTHBHOE [BWKCHHE JKHUBBIX OPraHW3MOB, BOCHPUSTHE 3BYKOB >KHBOTHBIMU,
3eMJIETPSICEHHE, CEHCMUUECKHUE BOJIHBI, IIyHaMHU, 9X0, I[BE€TA TeJ, ONTHYECKUE SIBJICHUS B MIPUPO/IE,
Ouojoruueckoe JeHCTBHE BUIUMOTO, YIbTPApUOIETOBOTO M PEHTTEHOBCKOTO H3IYUYCHHH,
€CTCCTBCHHBIN PaIMOAKTHUBHBIA (DOH, KOCMHYECKHE JTY4YH, PAIHOAKTHBHOE U3TyUYECHUE TPUPOTHBIX
MUHEPAJIOB, ACHCTBUE PAJUOAKTUBHBIX W3yUYEHUI HAa OPraHU3M 4YeJIOBeKa), MPU 3TOM MEPEBOIUTH
MPaKTUYECKYIO 3a/7a4y B y4eOHYIO, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MpU3HAKH) (DUIUUECKUX
SIBJICHUIA;

. ONUCHIBATh U3yUEHHBIE CBOMCTBA TEJ U (PU3NUYECKUE SIBJICHUS, UCTIONb3Y s (PU3NUECKIE
BEJIMYMHBI (CpPeIHssE U MTHOBEHHAsl CKOPOCTh Tella MPU HEPABHOMEPHOM JIBHIKEHUHU, YCKOPEHHE,
nepeMeIieHue, MmyTh, YIJIOBas CKOPOCTh, CHJIa TPEHUS, CUJIa YIIPYTOCTH, CUJIA TSHKECTH, YCKOPEHUE
CBOOOJHOTO Ma/ICHUS, BEC Tella, UMITYJIbC TeIa, UMIYJIbC CHIIbI, MEXaHUYeCcKasi padoTa U MOILIHOCTb,
MOTEHIIMAIbHAS DHEPTUsl Tejia, MOJHITOrO0 HaJl MOBEPXHOCTHIO 3EMIIM, MOTEHIMAIbHAS YHEPTHUS
CKATOW MPYKUHBI, KHHETUYECKasi HHEPrus, IMOJHAs MEXaHWYecKash >Heprus, MepHoJ U 4acToTa
KoJieOaHui, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA, CKOPOCTH CBETa, IOKa3aTellb
MPETOMIICHUSI CPEJIbl), TIPU OMHCAHUU MPABUIBHO TPAKTOBATh (DM3MUECKUN CMBICT HCTOIb3YEMBIX
BEITMYMH, 00O3HAYCHUS M EIUHUIIBI (PU3NYECKUX BEIMYMH, HAXOJIUTh (DOPMYJIIBI, CBS3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BENUYHHY C JAPYTUMH BEIMYUHAMHU, CTPOUTH TpaUKH H3YYEHHBIX
3aBUCUMOCTEN (DU3UYECKUX BEITUYHH;

. XapaKTepU30BaTh CBOMCTBA Tell, GPU3MUYECKUE SBJICHHS U IPOIIECCHI, UCTIOIB3Ys 3aKOH
COXpaHEHUs HHEPTrUM, 3aKOH BCEMHPHOTO TATOTECHHS, MPUHIUI CYMEPIO3UIMH CUJI, TPUHIIUII
oTHocuTenbHOCTH ["anunes, 3akoHbl Hpl0TOHA, 3aKOH COXPAHEHUS] UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MIPEJIOMJIEHUST CBETA, 3aKOHBI COXPAHEHUSI 3aPSI0OBOTO U MACCOBOT'O YHCEIT MPH SJICPHBIX PEaAKITUIX,
Ipu JTOM JaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U 3alUChIBaTh €ro MaTeMaTHYeCKOe
BBIPQKCHHE;

. OOBSCHATh (PU3UYECKHE MPOIECCHl U CBOWCTBA TEN, B TOM YHUCIE€ M B KOHTEKCTE
CUTyaluii TPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH MPUYMHHO-CIIEICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHUE U3 2—3 TOTUYECKUX IIIaroB C OMOPOl Ha 2—3 M3yYEeHHBIX CBONCTBA (PH3UIECKUX
SIBJICHHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

. pemate pacu€THble 3aJa4yMl (OMUpPAMOIIMEcs Ha CHUCTeMy U3 2-3 ypaBHEHH),
WCITIOJIB3YS1 3aKOHBI U (hOPMYJIBI, CBS3BIBAIOIITNE (PU3MUECKIE BEIMYMHBI: HA OCHOBE aHAIN3a yCIOBUS
3a/la4il 3amUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEIOCTAIONIUE WM WU30BITOYHBIE [aHHBIE,
BBIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE JJISI PEIIECHUs, TTPOBOJUTh PACUYETHl U OIEHUBATH
PEATUCTUYHOCTH TOTYYEHHOTO 3HAYEHUS (PU3NIECKOM BETUUIHUHBI;
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. pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIATh TPU MOMOIIN (U3NIECKUX
METO/IOB, UCTIOJIB3YSl OMIMCAHUE UCCIICIOBAHUS, BBIICTATH TPOBEPSIEMOE MPEATIOTI0KEHHUE, OLIEHUBATh
NPaBWIBHOCTh TOPSIKA TPOBEACHUS HCCICNOBAaHUS, [€JIaTh BBIBOJBI, HHTEPIPETHPOBATH
pe3yJIbTaThl HAOIIOICHUH U OIBITOB;

. MPOBOJIUTH OTIBITHI TI0 HAOIFOICHUIO (PU3UICCKUX SBICHUN W (PU3NICCKUX CBOMCTB
Ten (M3ydeHUe BTOPOTO 3akoHa HBIOTOHA, 3aKOHA COXpaHEHHS YHEPTHH, 3aBUCUMOCTH MEpHOjIa
KOJICOAHUH TIPYKWHHOT'O MasTHUKA OT MAaccChl Ipy3a M KECTKOCTH MPYKUHBI ¥ HE3aBUCUMOCThH OT
aMIUTMTYIBl MaJIBIX KOJeOaHWH, MPSIMOJMHEHHOE PACHpOCTPAHEHUE CBETa, pa3jioXkeHHe Oenoro
CBETa B CIIEKTpP, U3YyYEHHE CBOICTB M300pakKCHUS B IUIOCKOM 3€pKalie M CBOMCTB M300pakeHUs
npeaMeTa B COOMparoIeil TuH3e, HAOI0IeHNE CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3IyUYCHUSs):
CaMOCTOSITENIbHO COOMPATh YCTAaHOBKY M3 M30BITOYHOTO Habopa 00OpYAOBaHUS, OMUCHIBATH XOJI
OTIBITA M €T0 PE3yJIbTAThI, (POPMYIIUPOBATH BHIBOJIBI;

. NPOBOJUTH MPH HEOOXOIMMOCTH CEPHIO MPSMBIX M3MEPEHHM, ONPENeIisis CpeaHee
3HAUCHUE W3MEPSEeMOU BEIMUYUHBI (POKYCHOE PACCTOSIHHE COOMpAIOIIel JTUH3bI), 000CHOBBIBATH
BBIOOp crioco0a u3MepeHus (M3MEPHUTEIILHOTO IMPUOopa);

. MPOBOJNTH MCCIIEAOBAHNE 3aBUCHUMOCTEH (DM3MUECKHUX BEIUYHUH C HCIIOH30BAHHECM
NPSMBIX HM3MEpPEHHi (3aBUCUMOCTh IYTH OT BPEMEHHU IIPU PABHOYCKOPCHHOM JBW)KCHUH 0e€3
HAYaJIbHOW CKOPOCTH, Tepuojaa KojeOaHWH MATeMAaTHYECKOTO MasSTHHKAa OT JUIMHBI HHTH,
3aBUCUMOCTH yTJjla OTPaKEHHs CBETa OT yIJia TaJCHUS U YIJa MPEIOMIICHHS OT yIJia TaJCHHS):
IUTAHUPOBATh HCCIICJIOBAHHUE, CAMOCTOSITEIIBHO COOHMpaTh yCTaHOBKY, (DMKCHPOBATH PE3yJIbTAaThI
MIOJTYYCHHOM 3aBHCUMOCTH (PU3UYECKUX BEIMYUH B BHJE TAOJUI ¥ rpadUKOB, JIEJIaTh BBIBOJBI 10
pe3ysbTaTaM MCCIeI0OBaHMUS;

. NPOBOJIUTh KOCBCHHBIC W3MEPCHUs (U3UYECKUX BEIHYUH (CPEHHSS CKOPOCTh U
YCKOpPEHHUE Tela MPU PAaBHOYCKOPEHHOM JBHKCHHH, YCKOPEHHE CBOOOHOIO IMaJICHUs, KECTKOCTh
NPY>XUHBI, KOA(QQGUIMEHT TPEHUS CKOJIBKEHHS, MEXaHW4YecKas padoTa M MONIHOCTh, YacToTa U
nepuo] KojaeObaHnii MaTeMaTHIECKOTO M MPYKUHHOTO MAasSTHUKOB, ONTHYECKAs CHJIa COOMpArOIIei
JIMH3bBI, PATMOAKTUBHBIN (POH): TUIAHUPOBATH U3MEPEHHSI, COOMPATh IKCIIEPUMEHTAIBHYI) YCTAaHOBKY
Y BBITIOJIHATD U3MEPCHHUSI, CIICTYs MPEIIOKESHHOW WHCTPYKIINHU, BBIYUCIIATh 3HAUCHUE BEJIMUYUHBI U
AHAIM3UPOBATH MOJYUYEHHBIE PEe3YIbTAThl C YIETOM 3aJaHHON TOTPEITHOCTH U3MEPEHHI;

. coOnrofaTh IMpaBWila TEXHUKM O€30MacHOCTH IMpH padboTe ¢ J1abopaTOPHBIM
00opyaoBaHUEM;
o pas3iindaTb OCHOBHBIC IMPU3HAKHW H3YUYCHHBIX q)HSI/IIICCKI/IX MOHGHeﬁI MarcepurajibHasi

TOYKa, a0COJIOTHO TBEPAOE TENO, TOUCUHBbIM MCTOYHMK CBETA, JIyY, TOHKas JIMH3A, IUIaHETapHas
MOJIeJIb aTOMa, HyKJIOHHAsI MOJIEb ATOMHOTO SA1pa;

. XapaKTepu3oBaTh MPUHIMIIBI JEHCTBHS M3YYEHHBIX HPUOOPOB U TEXHUYECKHUX
YCTpOﬁCTB C OHOpOI\/'I Ha UX OIIMCaHuA (B TOM YHUCJIC: CIUAOMETP, JATUUKH IMOJIOKCHUS, PACCTOAHUA
U YCKOpEHMs, paKeTa, 3XOJOT, OYKH, IepHucKon, (oToanmapar, ONTHYECKHE CBETOBO/BI,
CIEKTPOCKOII, 103UMETp, Kamepa BuibcoHa), UCIoNIb3ys 3HaHUS O CBOMCTBAX (PU3NYECKUX SABJICHUI
U He0OX0MMbIe (pU3HUecKre 3aKOHOMEPHOCTH;

° HCIIOJIB30BATh CXCMbI U CXEMATHYHBIC PUCYHKH N3YYCHHBIX TCXHUYCCKUX yCTpOﬁCTB,
U3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTHUECKUX MPOILIECCOB MPU PEIIEHUH y4eOHO-TPaKTHUECKUX
3ajjay, ONTUYECKUE CXEMBI JUIsI IOCTPOEHUS N300pakeHHH B INIOCKOM 3epKaJie U cCOOMPAOLIEH JINH3E;

. OPUBOJNUTh TpPUMEPHl (HAXOAUTh HHPOPMALMIO O TMpUMeEpax) MPAKTHIECKOro
WCIIOJTh30BaHUs (PM3UYECKUX 3HAHUI B TIOBCETHEBHOM KU3HM I oOecrieueHus 6€30macHOCTH TIPH
oOpalieHuu ¢ npudbopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHs 370pPOBbS M COOIIOAECHUS
HOPM DKOJIOTHYECKOTO MOBEJCHHS B OKPYIKAIOIIEH CPEIE;

. OCYILECTBIIATh TMOUCK HH(opMaruu (usnueckoro cojepxkanuss B HHTepHere,
CaMOCTOSITENIbHO (hOPMYJTUPYSI TTOMCKOBBIN 3aMpoC, HAXOJIUTh MYTH OMPEIEICHUS JTOCTOBEPHOCTH
MOJIy4eHHOM nH(pOpMaIy Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JIOTTOJTHUTEIbHBIX HCTOUHUKOB,;

o HCIIOJIb30BATh IPU BHIIOJTHEHUH YUEOHBIX 3aJJaHUI HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
(bu3nUecKoro copep:kaHus, ClpaBOYHbIe MaTepHalibl, pecypchl cetu VIHTepHeT, BiajieTh NpuéMamu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHusl MHPOPMALMK U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;



. co3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE HH(OpMauu
U3 HECKOJIBKMX HCTOYHHMKOB (PU3UYECKOTO COJCpKaHUSA, MyOIMYHO TNPEACTABIATH PE3yJIbTaThl
IIPOEKTHOM WJIN UCCIIEN0BATEIbCKON JEATEIBHOCTH, IIPH 3TOM I'PaMOTHO HCIOJIb30BaTh N3YYCHHbBIN
NOHSATUIHBIN anmapaT u3y4aeMoro paszieina (PU3uK U COMPOBOXK/IATh BBICTYIIJICHHUE MPE3EHTALUEH ¢
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y4€TOM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI 00pa3oBaTe/IbHOM
MPOrpaMMbl OCHOBHOI'O 00111ero 00pa30BaHusA

7 KJIACC

Kox
MPOBEPSIEMOT0
pe3yJbTaTa

11

IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOEHHUS 0CHOBHOM
o0pa3oBaTeIbHO MPOrPaMMBbI OCHOBHOI0 00111ero 00pa3oBaHus

HCIO0JIb30BATh U3YUCHHBIC ITIOHATHUA

1.2

1.3

pas3nuyaTh SIBICHHS IO ONHUCAHUIO UX XapaKTePHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX NaHHOE (PU3UUYECKOE SBIICHHE

pacro3HaBaTh NPOSBICHHE N3YYCHHBIX (PU3NYECKHX SBICHUN B OKPYKAIOLIEM
MHpe, B TOM 4Yuciie (pU3NYECKHe SBICHHUS B MPUPOJE, IPU 3TOM NEPEBOIUTH
MPaKTUYECKyI0 3aJady B Yy4eOHYyI0, BBLICIATH CYyIIECTBEHHBIE CBOMCTBa
(npu3Haku) GU3NIECKUX SBICHUAN

14

1.5

OINMCHIBATh HM3YYCHHBIC CBOWCTBA Tel W (PU3MUECKHE SIBICHHS, HCIONB3YS
¢u3uuecKkue BENWYMHBI, PU OMUCAHUU MPABUIBHO TPAKTOBATH (U3NUECKUI
CMBICIT HCIOJIB3YEMBIX BEIHYMH, WX OOO3HAYCHUS M EIWHHIBI (PU3MYECKHX
BEJIMYMH, HAXOAUTH (POPMYJIBI, CBSA3BIBAIOIINE JAHHYIO PU3NUECKYIO BETUUNHY
C JOPYI'MMH BEJIHYMHAMHU, CTPOUTH TIpadUKH H3YYEHHBIX 3aBHCUMOCTEN
(u3MUECKUX BEININH

XapaKTepU30BaTh CBOMCTBA Te, (PU3NUECKHUE SBICHUS U IPOLIECCHI, HCIIOb3YS
W3y4YeHHbIC 3aKOHBI, TIPU 3TOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA W
3aMuChIBaTh €10 MaTEMaTHYECKOE BBIPAKEHUE

1.6

OOBSICHATH (PU3UUECKUE SIBICHHS, ITPOIIECCHI M CBOICTBA Tell, B TOM YHCJIEC U B
KOHTEKCTE CHUTyalil NpaKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
MPUYMHHO-CIICACTBEHHBIE CBSI3H, CTPOUTHh OOBACHEHHE M3 1 — 2 JIOrH4ecKux
maroB ¢ omopoid Ha 1 — 2 W3y4YEHHBIX CBOMCTBA (DPM3UYECKUX SIBICHHMH,
(u3MUeCKUX 3aKOHA UK 3aKOHOMEPHOCTH

1.7

1.8

pemaTh pacuéTHble 3a/1a4u B 1 — 2 JeicTBUS, UCIIOB3Ys 3aKOHBI U (HOPMYJIBI,
CBsI3BIBaIONINE (DM3MUECKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBUS 33Ja4d
3alHChIBaTh KpaTKOe YCIIOBHE, TIOJCTABIATh (PH3WUECKHE BEITUYHHBI B
dbopMynBl M TPOBOIUTH pacu€Tbl, HAXOJUTh CIPABOYHBIC JAaHHBIE,
HEOOXOIUMBIE Ul PELICHUs 3a]a4, OLCHUBATh PEATMCTHYHOCTD MOTYYSHHON
(U3MUECKOi BEINYNHBI

pacno3HaBaTh npo0IeMbl, KOTOPHIE MOYKHO PELIUTh IPH MTOMOIIN (PU3NIECKUX
METOJOB, B OIUCAHUU UCCIIEOBAHUS BBIICIIATH IPOBEPSIEMOE IIPEAIIOI0KEHUE
(rumotesy), pa3nMyaTh W HHTEPIPETHPOBATH TMOJYYEHHBIH PpEe3yibTar,
HaXOJIUTh OIIMOKH B XOJI€ ONbITA, IENaTh BHIBOJBI 10 €T0 Pe3yJibTaTaM

1.9

[IPOBOMTD OIBITHI 110 HAOIIOACHUIO (PU3NUYECKHUX SBICHUN MM (U3NISCKUX
CBOWCTB Tel: (DOpPMYyJNUPOBaTH IPOBEPSEMBbIE IPEINONOKEHUI, COOUPATh
YCTaHOBKY M3 MPEIOKEHHOT0 00OpYJAOBaHHS, 3alMChIBATh XOJ OIbITa H
(hopMyITHPOBATH BHIBOIBI

1.10

BBITTOJIHATH TPSIMbIE U3MEPEHHSI C MCIIOIB30BAHUEM aHAJIOTOBBIX M IH(PPOBBIX
puOOPOB, 3aMMCHIBATh OKAa3aHUs IPUOOPOB C YYETOM 3aJaHHON aOCOIIOTHON
MIOTPEIIHOCTH U3MEPEHUI
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111

MPOBOJUTH HCCIICAOBAHWE 3aBUCHMOCTH OJHOH (PU3MYECKOH BEIWYMHBI OT
JIpYToH ¢ UCTIONBb30BAHNEM NPSIMBIX U3MEPEHUI, YyHaCTBOBATh B IUIAHUPOBAHUU
y4e0HOTO HCCIIEIOBaHUs, COOMpPATh YCTAHOBKY M BBINOJHSTH H3MEPEHHUS,
cilefysl TpeUIOKEHHOMY IUIaHy, (UKCHPOBaTh pe3yJbTaTbl HOITY4EHHON
3aBUCUMOCTH (HM3MUYECKMX BEJIMYMH B BHAC NPEAJIONKECHHBIX TaOmuL u
rpa¢uKOB, A€NaTh BHIBOIBI IO pPe3yIbTaTaM UCCIICAOBAHUS

1.12

1.13

MPOBOJMUTHL  KOCBCHHBIC U3MEPEHHUS  (U3NYECCKHX  BEIUYMH,  CICAyS
MPEeNJIOKEHHON WHCTPYKLIMH: TIPH BBHIMIOJHEHWH M3MEPEHUH CcoOupaTh
SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIUUCISTH 3HAUYCHUE UCKOMOU BEIMYMHBI

COOJTIOIaTh TPaBHJIa TEXHUKH O€30ITaCHOCTH IPH padboTe ¢ J1abopaTOPHBIM
00opyToBaHHEM

1.14

1.15

1.16

1.17

YKa3bIBaTh TPUHIMIBLI JCHCTBUS TPUOOPOB W TEXHUYECKUX YCTPOWCTB,
XapaKTEePU30BaTh MPUHITUIIEI JEHCTBYS U3YYCHHBIX MPHUOOPOB U TEXHUYCCKUX
YCTPOWCTB C TOMOIINBIO WX OIMCAHWS, WCIONB3ys 3HAHUS O CBOMCTBaX
(hM3UIeCcKuX SABICHUH H HEOOXOAUMBIC (PU3MUECKHE 3aKOHBI M 3aKOHOMEPHOCTH

MIPUBOJUTH MIPUMEPHI (HAXOAUTh HH()OPMAIIUIO O MPUMEpPax) MPaKTHISCKOTO
HCII0JIb30BaHUA (bI/ISI/I‘-IeCKI/IX 3HAHUU B HOBCCHHCBHOﬁ KHU3HU OJ14 O6CCHC‘ICHI/I$I
0e30macHOCTH MpH 00paLICeHUH ¢ MPUOOPaMHU B TEXHHYECKHMHU YCTPOWCTBAMH,
COXpaHEHHUS 3[0POBbS M COONIOJCHUS HOPM SKOJOTHYECKOTO IOBEICHHS B
OKpy>Karolllen cpejie

OCYIIECTBIIATH OTOOp HCTOYHMKOB HWH(popmammu B cetd MHTepHer B
COOTBCTCTBUM C 3aJaHHBIM IMOMCKOBBIM 3aIIpoOCOM, Ha OCHOBC HMMCIOLIUXCS
3HAHWH U MyTEM CPaBHEHHS PA3IMYHBIX HCTOYHHKOB BBIIEISATH HHPOPMALIHUIO,
KOTOpasl SIBJISETCS IIPOTHBOPEYMBOM MITH MOXKET OBITh HEJOCTOBEPHOM

WCIONB30BaTh INPH BBINOJIHEHUH YYEOHBIX 3aJaHUil HAYYHOIOMYJISIPHYIO
JUTEPaTypy (DU3NYECKOro CONEpXKaHHMS, CIPABOYHBIE MaTEepPHajbl, PECYpPCHI
cetu  UMHTepHer, BiajgeTb NpuéMaMH  KOHCIEKTHPOBAaHHUA  TEKCTa,
npeoOpa3oBaHus HHPOPMALMK U3 OJHOH 3HAKOBOW CHCTEMBI B JPYTYIO

1.18

1.19

CO3/1aBaTh COOCTBEHHBIC KpPAaTKHE IMUCHMEHHBIE M YCTHBIC COOOINEHUS Ha
OCHOBE 2 — 3 UCTOYHHMKOB HH(OpManuu (U3NYECKOTO COAEPKAHUSA, B TOM
YHUCIie MyOJIMYHO JIeNaTh KPATKHE COOOIICHMs O Pe3yJbTaTax MPOCKTOB HIIH
y4eOHBIX HCCJENOBAHUN, TPU 3TOM TPAMOTHO WCIOIH30BaTh H3YYCHHBIN
MOHSATHHHBIA  anmmapar Kypca (HU3WUKH, CONPOBOXKIATh  BBICTYIUICHUE
npe3eHTanuen

IpU  BBHINIOJHEHWHM YYeOHBIX TPOEKTOB M HCCIICJJOBAHUN paCIpeeNsiTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUY C TIOCTABJICHHBIMU 3aJ1a4aMH, CIICIUTh
3a BBIIOJIHEHMEM ILIaHA JIEMCTBHI, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIA
B JIEATEIBHOCTh T'PYIIbI, BHICTpAaUBAaTh KOMMYHUKATUBHOE B3aUMOJICUCTBUE,
YUYUTBIBasE MHEHUE OKPYKAIOIIHUX

8 KJIACC

Kon
NpoBepPsIEMOro
pe3yJabTaTa

11
1.2

13

14

HpOBepﬂeMbIe NpEeAMETHBIC PE3YyJIbTAThHI 0CBOCHUS OCHOBHOM
06pa3OBaTean0ﬁ nporpamMmmMmabl OCHOBHOI'O 061]161"0 06pa30BaHI/Iﬂ

HCIIOJIb30BATh ITIOHATHUA

pasnuyaTh SBJICHUS MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB,
JIEMOHCTPHUPYIOMINX JaHHOE (DU3NIECKOE SIBICHHE

pacmo3HaBaTh NPOSBICHUE H3YYEHHBIX (U3UUECKUX SIBICHUHA B OKPY)KaIOLIEM
MHUpE, B TOM uHciie (hU3NYECKUE SBJICHUS B TPUPOJE, NPH 3TOM NEPEBOIUTH
MPaKTUYECKyI0 3ajadyy B Yy4eOHYyI0, BBIJCIATh CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKK) PU3MYECKUX SIBICHUN

ONMCHIBATh HM3YUYCHHBIE CBOWCTBA Teld M (U3MUECKHE SIBICHHSA, HCIIOJIB3YS

(1)I/ISI/I'-ICCKI/IC BCJIMYUHBI, IPU OMNHUCAHHU IIPABUIIBHO TPAKTOBATH (1)I/I3I/I‘ICCKI/Iﬁ
CMBICJT UCITIOJIb3YEMbBIX BEJIMYWH, 0003HaYeHUs U CANHUIIBI (1)1/131/111ec1<1/1x BCIINYHH,
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HaxoauThb (bOpMy.]'II:I, CBA3BIBAIONIUC TAHHYIO (1)I/I3I/I‘-IGCKYIO BCIMYUHY C JpYTUMU
BCJIMYMHaAMH, CTPOUTH I‘pa(bI/IKI/I HN3YyUYCHHBIX 3aBHCUMOCTEH (bl/I3I/I‘leCKI/IX BCIINYMH

15

1.6

1.7

XapaKTECpU30BaTh CBOMCTBaA TCII, (1)I/I3I/I‘IGCKI/IG SABJICHUA W MPOLICCCHI, UCIIOJIb3Ys
HU3Y4YCHHBIC 3aKOHBI, IPHU OTOM JaBaTb CJIIOBECHYIO (I)OpMy.]'II/IpOBKy 3aKOHa H
3aIIUChIBATh €T0 MAaTEMATUYCCKOEC BBIPAKCHHUE

OOBSICHATH (U3MUYECKHE MPOIIECCHl U CBOMCTBA Tell, B TOM YHCIC H B KOHTEKCTE
CUTyaluil TMPaKTUKO-OPUCHTHUPOBAHHOTO XapaKTepa: BBISBIATH MPUYUHHO-
CJICJICTBCHHBIC CBSI3M, CTPOUTH OOBsICHEHME M3 1 — 2 JIOTMYECKUX IIIaroB C
moMonipio 1 — 2 u3yd4eHHBIX CBOWCTBA (PM3NIECKUX SABJICHHM, (DU3MUECKUX 3aKOHA
WA 32aKOHOMEPHOCTH

pemath pacd4€THble 337add B 2 — 3 MEHCTBHS, MUCTONB3YS 3aKOHBI M (DOPMYIIBL,
CBsI3BIBAIONINE (DU3MUYCCKUE BEIIMYMHBI. HAa OCHOBE aHajM3a YCJIOBUS 3aJaud
3alKChIBaTh KPATKOE YCJIOBUE, BBISBIATH HEAOCTATOK JAHHBIX JUIS PEIICHUS
3a/la4yr, BBHIOWPATh 3aKOHBI W (OPMYIBI, HEOOXOAMMBIE UIA €€ pelIeHHs,
MPOBOJUTH PACUYETHI M CPABHUBATH MOTYUYCHHOE 3HAUCHHE (PU3UUCCKON BEITNIHHBI
C U3BCCTHBIMU JaHHbBIMU

1.8

1.9

1.10

pacmo3HaBaTh MpOOIEMBI, KOTOPbIE MOXHO DPEHIUTh MPH MOMOIIN (HU3UIECKUX
METOJIOB, HCIIONIb3Yysl ONMCAaHWE UCCIEAOBAaHUS, BBIACIATH IPOBEpsieMoe
MIPEIIIONI0KEHHE, OLIEHUBATh [IPABUIBHOCTD MOPSIIKA IPOBEICHHS UCCICAOBAHMS,
JIeJIaTh BBIBOJBI

MPOBOJUTH OMNBITHl 10 HAOMIOACHUIO (PU3MYECKUX SBICHHH WM (HU3NUECKUX
CBOWCTB Ten: (opMynHpoBaTh TpPOBEpSAEMBbIE TPEAINONOKEHUS, COOUPATH
YCTaHOBKY M3 HPEAJIONKEHHOrO0 OOOPYIOBaHMS, ONMCHIBATH XOJ ONbITA U
(hopMyIHPOBaTh BBHIBOABI

BBIMOJIHATH IPSIMbIE M3MEPEHHs C HCIIOIb30BAHUEM AHAJIOTOBBIX NPHUOOPOB U

JaTYMKOB (PU3HUECKUX BEIMYUH, CPABHHBATh PE3yJIbTAThl U3MEPEHHUH C yIETOM
3aJJaHHOM a0COIOTHOM MOTPEIHOCTH

111

MIPOBOIMTH UCCJICAOBAHUE 3aBUCUMOCTH OJTHOM (PU3UYCCKOM BEITMYUHBI OT APYTon
C HMCIIOJIb30BAHMEM TIPSIMBIX W3MEPEHUM: IJIAHUPOBATh WCCIIEJ0BaHNE, cOOUPATh
YCTAHOBKY 1  BBIIOJHATH H3MEPEHUs, Clenys NpeAsioOKCHHOMY IUIAHY,
(UKCUPOBATH Pe3yNbTAThI OJTYYEHHON 3aBUCHMOCTH B BHJIC TAOIHII U TpaduKoB,
JIeNIaTh BBIBOJIBI ITO PE3yJIbTaTaM MCCieJOBaHUsI

1.12

1.13

1.14

MPOBOJUTE KOCBEHHBIE W3MEpeHHsT (U3UYECKUX BEIMYMH: I[UIAHUPOBATH
U3MEpEHUs], COOMpPaTh IKCIICPUMEHTAIBHYIO YCTAaHOBKY, CIEAYS IpPEeAI0KEHHON
WHCTPYKIWH, ¥ BEIYUCIIATH 3HAUCHNE BEITMINHBI

coONroIaTh MpaBWia TEXHUKH O€30MacHOCTH INpH paboTe ¢ JabopaTOPHBIM
o0opyoBaHHEM

XapaKTepU30BaTh TPHHIMIIBI JEHCTBUS W3YYEHHBIX NMPUOOPOB M TEXHHYECKUX
YCTPOKCTB € ONIOPOi HAa UX OMMCAHMUSI, UCTIONB3Ys 3HAHHS O CBOUCTBAX (PU3UUECKUX
SIBIICHUH ¥ HE00X0IMMble (PU3nIecKre 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh MPOCThIE TEXHUUECKHE YCTPOHCTBA U U3MEPUTEIIbHBIC TPUOOPHI IO
CXEMaM M CXEMaTHYHBIM PUCYHKaM, COCTABIIATH CXEMBI 3JEKTPUUECKUX IETeH C
IIOCJIEI0BATENbHBIM U IAPAJUICIBHBIM COSAUHEHUEM JJIEMEHTOB, pa3iauyas
yCIIOBHBIE 0003HAUEHUS 3JIEMEHTOB JIEKTPUUECKUX IeTeH

1.16

MPUBOJIUTH TIPUMEPHI (HAXOAUTh HWHPOPMALUIO O TMPHUMEPax) MPaKTHYECKOTO
HCIIOJIb30BaHUS (DU3MUYCCKUX 3HAHHMK B MOBCEIHEBHOW JKU3HU JUIS 00eCHeUeHUs
Oe3omacHOCTH TIpU OOpaIleHNH ¢ MPHOOpaMU M TEXHHUYECKUMH YCTPONCTBAMH,
COXpaHEHUsS 3J0POBbS U COOJIOJCHHUS HOPM OSKOJOTHYECKOTO TMOBEACHUS B
OKpY>Karolllen cpejie

1.17

OCYIECTBIIAT MOMCK MHGopManuu (Gu3ndeckoro copepkanus B cetn VHTEpHET,
Ha OCHOBC UMCIOIIIUXCA 3HAHUM U HYTéM CpaBHCHUA OOIIOJHUTCIIbHBIX HCTOYHUKOB
BBIIENATE WHPOPMALIMIO, KOTOpas SIBJSIETCS POTHBOPEUMBOM MM MOXET OBITh
HEJIOCTOBEPHOI
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1.18

1.19

1.20

9 KJIACC

Kon
NPOBEPSIEMOT0
pe3yJbTarta

WCTIONIb30BaTh IPH  BBHIMOJHCHUW YYEOHBIX 3aJJaHWil  HAYYHO-TIOMYJISPHYIO
JUTEPaTypy (PU3UUECKOTO COJepkKaHuMsl, CIIPABOYHBIC MaTepUAIIbI, PECYPCHI CETH
WnTepuer; BmameTh npuéMaMu KOHCIEKTHPOBAHHS TEKCTa, MPeoOpa3OBaHUS
nH(pOpPMAITUX U3 OTHON 3HAKOBOW CHCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBIC NMMCHMEHHBIE W KPATKUE YCTHBIE COOOMIeHUs, 0000mmas
“H(OPMAITUIO W3 HECKOJBKMX HCTOYHHKOB (PU3UYECKOTO COJCpXKaHUs, B TOM
YHUCIIe MyOJUYHO MPEICTABNIATh PE3YJIbTAThl IPOCKTHON MM MUCCIIE0BATEIbCKON
JeSITENIBHOCTH, MPH 3TOM TPAMOTHO HCIIONB30BATh W3YUYCHHBIH MOHSTHHHBINA
anmapart Kypca (pHu3HKH, COMPOBOKAATH BRICTYIUICHUE MPE3eHTAIUCH

IIPY BBIMIOJTHEHUH YYEOHBIX IPOSKTOB M MCCIIETOBAHUN (DPU3MUECKHUX IPOIIECCOB
pacmpenensaTh OOS3aHHOCTH B TpPYyNNE B COOTBETCTBUM C TIOCTAaBJICHHBIMU
3a7a4aMy, CIICAUTH 3a BBITOJIHEHHEM IUIaHA JEHCTBHH M KOPPEKTUPOBATH €ro,
aJIEKBaTHO OIIEHMBATH COOCTBEHHBIH BKJIAJ B IEATEIILHOCTD IPYIIIEI, BHICTPAUBAThH
KOMMYHHKATHBHOE  B3aMMOJCIHCTBUE, TMPOSBIsSsl TOTOBHOCTH  pa3peliarh
KOH(JIUKTHI

IIpoBepsieMble IpeAMETHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI
o0pa3oBaTeIbHOM POrPaMMbI OCHOBHOI'0 0011ero 00pa30BaHuA

11

HCIOJIb30BaTh U3YYCHHBIC ITIOHATHUA

12

pas3nuyaTh SBJICHUS MO OMUCAHHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JICMOHCTPHUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE

1.3

14

pacmo3HaBaTh NPOSBICHUE HM3YYEHHBIX (U3UUECKUX SIBICHHN B OKPY)KalOLIeM
MHUpE, B TOM uHcie (U3MYecKue SBJICHUS B NPUPOAE, NIPH 3TOM IEPEBOIUTH
MPAaKTUYECKYI0 3aJadyy B Yy4eOHyI0, BBIOCHSATH CYIIECTBCHHBIE CBOICTBA
(mpu3HaKu) GUIMUECKUX SIBICHUH

ONMCHIBATh HM3YYCHHBIC CBOWCTBA Teld M (PUIMUCCKHUE SIBICHHS, HCIIOJIB3YS
¢u3nueckue BETMYUHBI, NPU OIMUCAHWU TPABHIBHO TPAKTOBATh (HHU3UUCCKHUIt
CMBICJI UCTIOJIb3YEMbIX BEJIMYHMH, 0003HAUEHUS ¥ AMHULB! (PU3UUIECKUX BEIUUHH,
HaXoAuTh (HOPMYJIbl, CBA3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEJIHMUUHY C JPYTUMHU
BEJIMYMHAMH, CTPOUTH TPpa)MKN M3YUEHHBIX 3aBUCUMOCTEH (PU3HYECKUX BETHYUH

15

1.6

1.7

18

1.9

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBICHUS M TPOIECCHI, HCIONB3Ys
W3yYeHHbIC 3aKOHBI, MPH 3TOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M
3aIlMCHIBATh €r0 MaTeMaTHUECKOE BBIPAKEHUE

OOBSICHATH (PU3MUYECKHE MPOLECCH U CBOICTBA TeJl, B TOM YHCIE M B KOHTEKCTE
CUTyallull TNpaKkTUKO-OPHUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH MPUYUHHO-
CIICZICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE W3 2 — 3 JIOTMYECKMX IIaroB C
MOMOIIBIO 2 — 3 M3Y4YEeHHBIX CBOWCTBA (PH3MUYECCKUX SIBICHUN, (PH3MYECKHIX 3aKOHA
WJIY 3aKOHOMEPHOCTHU

pemaTh pacyéTHble 3aha4yd (ONMUpAIOIIMECs] HAa CHCTeMy M3 2 — 3 ypaBHEHMH),
HCHOJNB3YS 3aKOHBI U (POPMYJIBI, CBA3BIBAIOLINE PU3MUECKHE BETMYMHbI: HA OCHOBE
aHaJIM3a YCJIOBUS 33J]a4 3alMChIBATh KPATKOE YCIIOBHE, BBIABISATH HETOCTAIONINE
WM W30BITOYHBIC JTaHHBIC, BHIOMpPATH 3aKOHBI M (POpMyJIBl, HEOOXOAMMBIE IS
pelleHns, NMPOBOAUTH Pacd€éTbl M OLEHUBATh PEATMCTUYHOCTH IOJyYEHHOTO
3HaYeHUs (PU3NIECKON BeTMINHBI

pacro3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXXHO PEIIUTh TPH TOMONM (U3UYECKHX
METOJIOB, HCIOJb3ys ONMCAHWE HCCIECNOBAHMS, BBIICHATH  IIPOBEPSIEMOE
MIPEIONIOKEHNE, OLICHUBATh IIPABUIBHOCTD IOPSJAKA IIPOBEICHUS HCCIIECJOBAHUS,
JieT1aTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOICHUH U OTIBITOB

MPOBOJUTH ONBITHI 10 HAONIOACHUIO (PU3MYECKUX SBICHHH WM (HU3NUECKUX
CBOMCTB TEJN: CaMOCTOSTENILHO COOHMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa
00OpyJZIOBaHMS, ONHCHIBATH XOJ OINBITA U €ro pe3ylbTarbl, (QopMyIHpOBaTh
BBIBOJIBI
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1.10

MIPOBOMTH MIPU HEOOXOIUMOCTH CEPHUIO MPSMBIX U3MEPEHUH, ONIPEISIIss CPeIHEe
3HAYCHHUE U3MEPSAEMON BEeIHUUHBI ((DOKYCHOE PacCTOSHHE COOMpArOIeH JIMH3HI),
000CHOBBIBAThH BRIOOD cITOc00a H3MepeHHUs (M3MEPUTENBHOTO IPHOOpPa)

111

1.12

1.13

1.14

[IPOBOJUTH  HCCIIEAOBaHME  3aBUCHUMOCTEH  (U3MUECKUX  BEIWYMH  C
HCIONB30BAaHUEM  MNPSIMBIX ~ WM3MEPEHMH:  IJIAHUPOBAaTh  HCCIENOBaHHE,
CaMOCTOSITEIbHO COOMpaTh YCTaHOBKY, (PMKCHPOBATh pPe3yNbTaThl MOTY4EeHHOH
3aBUCUMOCTH (PM3NYECKUX BEJIWYHMH B BHUJE TAOIUIM TpauKOB, IENaTh BHIBOJBI
10 PE3yNbTaTaM MCCIIEJOBAHMS

MPOBOANTh KOCBEHHBIE W3MEpeHUs (PU3UYECKHX BEIUYHMH: I[UIAHUPOBATh
M3MEpEeHMsI, COONPaTh IKCIIEPIMEHTAIBHYIO YCTAHOBKY M BBITIOJIHATH U3MEPEHHUA,
clenysl TPEAJIOKCHHOW WHCTPYKIWHU, BBIYUCIATh 3HAYCHHE BCIMYMHBI U
AHAJIM3UPOBATH TIOJIYYEHHBIE PE3yNbTaThl C YUYETOM 3aJaHHOW MOTPEITHOCTH
HU3MEpeHui

cOOIOIaTh TPaBWJIa TEXHUKU O€30MMacHOCTH Tpu paboTe ¢ JabopaTopHBIM
00opyIoBaHUEM

pa3Iu4YaTh OCHOBHEIE MTPU3HAKU MU3YYCHHBIX (U3NYECKUX MOEIEH: MaTepraIbHas
TOYKa, a0COIIOTHO TBEPOE TENNO, TOYCUHBIA UCTOYHHK CBETA, Jy4, TOHKAs JIMH3A,
IUTaHeTapHas MOJIETIb AaTOMa, HYKJIOHHAs! MOJIENIb aTOMHOTO pa

1.15

1.16

XapaKTCpU30BaTh MNPHUHIUIIBL I[GI‘/'ICTBI/IH HU3YUCHHBIX HpI/I60pOB N TEXHHUYCCKUX
YCTPOICTB C OMOPOii Ha MIX OTIMCAHUS, UCTIONB3YsI 3HAHHS O CBOMCTBAX (DU3MUECKUX
SIBJICHHH M HCOOXOAMMBIE (PH3HUCCKIE 3aKOHOMEPHOCTH

UCTIONIB30BaTh CXEMbl W CXEMAaTHYHBIE PHUCYHKH H3YYEHHBIX TEXHUYECKHX
YCTPOHCTB, HM3MEPUTENILHBIX TPUOOPOB M TEXHOJIOTMYECKUX IPOLECCOB MpHU
pelICHUun y‘-IC6HO'HpaKTI/I‘I€CKI/IX 3aJa4, OITHYECKHE CXCMblI I IMOCTPOCHUA
n300paKeHHUH B TUIOCKOM 3€pKajie U COOMpAIOIe JrH3e

1.17

1.18

MIPUBOJUTHh TMPHUMEPHl (HAXOMUTh MH(OPMAIUIO O TPHUMEpax) MPaKTHIECKOTO
HCHONB30BaHMs (PU3MUYECKUX 3HAHWH B IMOBCEIHEBHOH >KM3HHU IJIs1 00€CIeYeHUs
0e30macHOCTH MpH 00palIeHuH ¢ MpUOOpaMH U TEXHHUYECKHMH YCTPOWCTBAaMU,
COXpaHEHHUsSI 3JI0POBbS M COOJIIOJICHUST HOPM OKOJOTMYECKOTO IIOBEJICHHS B
OKpy>Karolei cpene

OCYIECTBIIATH MOMCK MH(OpMannu (Gru3ndeckoro coaepxkanus B cetu VHTepHeT,
CaMOCTOSITEIbHO (HOPMYIIHPYS MOMCKOBBIN 3aIIpOC, HAXOAUTH IyTH ONPEACICHUS
JIOCTOBEPHOCTH IMOJyUYCHHOW WH(pOpPMAIIMK HAa OCHOBE HMEIOIIMXCS 3HAHWHA U
JOTIOJTHUTENIbHBIX HCTOYHUKOB

1.19

WCIIONB30BaTh TIPU BHITIOJHEHWH YYEOHBIX 3aJaHU HAYyYIHO-TIOMYJISIPHYIO
TUTEepaTypy (PU3MYECKOTO COJepX aHws, CIIPABOYHBIE MaTepPHAIIbI, PECYPCHI CETH
WnTepHeT; BmameTh npuéMaMu KOHCIEKTUPOBAHHS TEKCTa, NpeoOpa3oBaHUs
rH(OpPMAITUU U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

CO3/laBaTh COOCTBCHHBIE INHCHMEHHbIE M YCTHBIE COOOIIEHHS Ha OCHOBE
WHPOPMAIIMN U3 HECKOJILKUX UCTOYHUKOB (PU3UYECKOTO COAEPIKAHMUS, TyOIHIHO
NPE/CTABIATE PE3yJbTaThl MPOSKTHOW WM HCCIEIOBATEIbCKON AEATEIBHOCTH,
MIPH 3TOM TPAMOTHO HCIIOJIL30BATh U3yUCHHBIN MMOHSITHHHBIH anmapar u3y4aeMoro
pasnena (QU3WKKM W CONPOBOXIATh BBICTYIUICHWE NpPE3CHTAlMEH ¢ y4EToM
0Cc0OEHHOCTEH ayIMTOPHU CBEPCTHUKOB

121

IIPY BHIMIOJIHEHUU y4EeOHBIX MPOEKTOB M UCCIIEAOBAaHUHN (DU3MUECKUX TPOIIECCOB
pacnpeeniaTe OO0s3aHHOCTH B TPYINIE B COOTBETCTBUH C IIOCTaBJICHHBIMH
3aJlayaMHM, CJICIUTh 3a BBINOJIHEHUEM IUIaHA JCUCTBUH M KOPPEKTHPOBATH €rO0,
aJICKBaTHO OlLICHUBATh COOCTBEHHBIN BKJIA]] B ICATCILHOCTD IPYIIIILI, BHICTPAUBATh
KOMMYHHKATHBHOE  B3aMMOJCWCTBUE, TMPOSBISS TOTOBHOCTh  pa3peliaTh
KOH(DJIMKTBI
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IIpoBepsiemble 31eMEHTBHI COleP:KAHUS

7 KJIACC
Kon Kon
pasiena SeMeHTa [IpoBepsieMbIe 1€MEHTHI COTEPKAHUS
®U3UKA U EE POJIb B [IO3HAHUU OKPYXKAIOIIEI'O MUPA
®uznuka — HaykKa o npupoje. SBneHus npuponabl. PU3NUECKUE SBICHUS:
11 MEXaHWYECKUE, TEIUIOBBIE, OJJIEKTPUYECKHe, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIC
19 Odusuveckre BenuuuHbL. M3Mmepenue (usmueckux BennduH. DOusznyeckue
nipubopsl. [lorpentHocTs U3MepeHuii. MexyHapoiHasi CUCTEMA TUHMUII
EcTecTBeHHOHAYYHBI METOA TO3HAHUS: HAOJIOJCHHE, IOCTAaHOBKA
1 1.3 Hay4YHOTO BOIIPOCA, BBIIBMIKCHHE THUIOTE3, IKCHEPUMEHT IO IMPOBEPKE
TUIOTE3, OObSICHEHNE HAOII01aeMOTO SIBIICHHS
14 Onncanne (GU3UIEeCKUX SIBIICHUN C TTIOMOIIBIO MOAeIeH
[IpakTiaeckne paboOTHI:
N3mepenne pacCTOSHUIM.
15 Uzmepenne 00bEMa )KUAKOCTH U TBEPOTO TeTa.
Onpenenenne pa3MepoB MaIbIX Tell.
Nsmepenne TtemmepaTypsl MpH TOMOIIN >KAAKOCTHOTO TEPMOMETpa U
JIATYMKA TEMIIEPaTyPhl
INEPBOHAYAJIbHBIE CBEJIEHIA O CTPOEHKMU BEILIECTBA
21 CrpoeHue BemiecTBa: aTOMBI W MOJIEKYNBI, WX pa3Mepsl. OIBITHI,
JTOKa3BIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA
29 JBmxenne uvactui] BemiecTBa. CBsi3b CKOPOCTH JIBWXKCHHSI YacTHI[ C
TeMIieparypoil. bpoyHoBckoe nBmkeHue, 1uddy3us
2.3 B3anmoieicTBHE 4acTHI] BEIECTRBA: MPUTSDKEHUE M OTTAJIKUBAHUC
ArperaTHbIe COCTOSTHUSI BEIIECTBA: CTPOCHHE T'a30B, JKUIAKOCTEH 1 TBEPIBIX
2 24 (KpUCTAIITUYECKUX) Tell. B3anmMoCBsI3p MEXITy CBOWCTBAMH BEIIECTB B
Pa3HBIX arperaTHBIX COCTOSHHSIX M HX aTOMHO-MOJIEKYJISIPHBIM CTPOCHHUEM
2.5 OCOOEHHOCTH arperaTHbIX COCTOSTHUNA BOJbI
[IpakTHueckue paboThI:
OneHka [uamMeTpa aTroMa METOJOM psioB  (C  HCIOJIB30BaHUEM
2.6 ¢dororpaduii).
OMBITHI 110 HAOJIOICHUIO TEIIOBOTO PACIIMPEHUS Ta30B.
OMNBITHI 110 O0HAPYKEHUIO IEHCTBHUS CHII MOJIEKYJISIPHOTO MTPUTSKEHUS
JIBMDKEHUE U B3BAMMOJIEMCTBUE TEJI
3.1 MexaHudeckoe JBIKeHHE. PaBHOMEpHOE W HEPaBHOMEPHOE JIBI)KEHHE
392 Cxopocts. CpenmHsas CKOpPOCTh IpH HEPABHOMEPHOM JBIKEHUU. Pacuér
ITyTH YU BPEMEHU JIBIKSHUS
3.3 SBnenune wHEpUMU. 3aKOH WHEPIMH. B3anmMopeicTBHE Ten Kak MpUIrHA
W3MEHEHUs CKOPOCTH JIBIDKEHUS Tel. Macca Kak Mepa HHEPTHOCTH Tea
34 [MnotHOCTH BemecTBa. CBS3p IUIOTHOCTH C KOJWUYECTBOM MOJIEKYN B
3 enuHuIe 00bEMa BeEleCTBa
3.5 Cuia KaK XapakTepUCTHKA B3aUMO/ICHCTBUSI TEN
36 Cuna ympyroct u 3akoH ['yka. M3MmepeHwme CHIIBI C TIOMOIIBIO
JIMHAMOMETpa
37 SIBnenue TAroTEeHUS U cuiia TshKecTH. Crila TSOKECTH Ha JIPYTHX IUTaHEeTax.
Bec Tena. HeBecomocThb
38 Cuna tpenus. TpeHHe CKOJIbKEHHUS U TpEeHHUE MOKos. TpeHue B mpupoje u

TCXHUKE
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3.9

Crno)xeHue cui, HallpaBJIEHHBIX O OJHOW HpsiMod. PaBHoAeicTByromas
cuI

3.10

[IpakTrdeckue pabOTHI:

OnpenesieHUe CKOPOCTH PaBHOMEPHOTO JBIDKEHHS (IIapUKa B JKUIKOCTH,
MOJCIH JIEKTPUIECKOTO aBTOMOOWIIS M Tak fanee). Onpeaenenne cpemaeit
CKOPOCTH CKOJBbKEHHSA OpycKa WM IIapuKa MO0 HAaKJIOHHOW IUIOCKOCTH.
Omnpenesnenue TUIOTHOCTH TBEPAOTO Tena. OMBITH, JEMOHCTPUPYIOLINE
3aBUCHMOCTh pacTshkeHusa (aedopmannu) TPYKAHBI OT TPUIOKESHHON
cwibl. ONBITBI, JIEMOHCTPUPYIONIUE 3aBHCUMOCTH  CHJIBI  TPCHUS
CKOJILKEHUS OT Beca Tella M XapakTepa COIMPHUKACAIOIINXCSl TTOBEPXHOCTEH

3.11

3.12

®usndeckue SBICHUA B MPUPOJIE: HPUMEPHI JBIKEHUS C PATAYHBIMU
CKOPOCTSAMH B 5KMBOM 1 HEXKUBOM MPUPOJIE, ISHCTBUE CHUIIBI TPEHHUSI B IPUPOJIE
Y TEXHUKE

TexHUYeCKUE YCTPOUCTBA: JUHAMOMETP, NOAIUIUITHUKH

JIABJIEHUE TBEP/BIX TEJL, KUJIKOCTEI 1 TA30B

4.1

Jasnenue TBEpaoro Tena. CrocoObl YMEHBIICHHUS M YBEJIUUCHUS JaBJICHUS

4.2

JlaBnenue raza. 3aBUCUMOCTb JIaBJIEHHs Ta3a 0T 00bEMa, TeMIepaTypsbl

4.3

[lepenaua maBieHus TBEPABIMU TENaMH, KUIKOCTIMU M Ta3aMd. 3aKOH
ITackamns. IlneBMaTHUeCcKUe MaIIMHbBI

4.4

3aBUCUMOCTh JaBICHUSI >KUAKOCTH OT iIyOuHBlL. ['mapocraTmyeckuii
napaznokc. Coobmaromuecs cocyasl. [ unpaparnyeckiue MeXaHU3MbI

4.5

4.6

AtMmocdepa 3emin u atMochepHoe naBieHue. [[puunHbI cyliecTBOBaHUS
Bo3aymrHOW oOomoukn 3emmu. Ombeir  Toppuuermtn. 3aBUCHMOCTD
aTMOC(EpHOTo JIaBICHUS OT BBICOTHI HAJl YPOBHEM MOPSI

Usmepenne artmocdepHoro namieHus. llpubopsl ans  W3MeEpeHHUs
aTMoc(epHOro AaBJICHUS

4.7

JelicTBHE )KMIKOCTH U I'a3a HAa NOTPYKEHHOE B HUX TEJIO. BhITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumesa

4.8

IInaBanue Ten. Bo3nyxomnnaBaHue

4.9

4.10

411

[IpakTrueckue paboTHI:

HccnenoBanne 3aBHCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOU B
KUOKOCTh  vacTh  Tena. OmnpenerneHue  BBITAJKUBAIOIMIEH — CHJIBI,
JIEHCTBYIOIIEH HAa TeNo, MNOrpyX’EHHOE B KUAKOCTh. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOMIEH CWJIbI, JIEUCTBYIOLIEH Ha TeJIO B
JKUJKOCTH, OT Macchl Tena. ONbIThL, IEMOHCTPUPYIOLIUE 3aBUCHUMOCTD
BBITAJIKUBAIOIIEH CHUIIBI, JCHCTBYIOIICH Ha TEJIO B JKUAKOCTH, OT 00BhEMaA
MOTPYKEHHOW B JKHUJIKOCTh YacTH Tejla W OT IUIOTHOCTU KUJKOCTH.
KonctpyupoBanue apeoMerpa WM  KOHCTPYHPOBAaHUE JIOOKU U
onpenenaeHue e€ rpy30rnoabEMHOCTH

®dusnveckue sBICHUS B MPHUPOJIE: BIUSHUE aTMOC(EPHOTO TABJICHUS Ha
YKUBOHM OpPTaHW3M, TIABaHHE PHIO

TexHUYecKHe  yCTPOWMCTBA:  COOOMIAFOIIMECS  COCYIBI, yCTPOWCTBO
BOJIONIPOBOJIA, THIPABINYCCKHUH TIPecC, MaHOMETP, OapoMeTp, BHICOTOMED,
MOPILIHEBON HACOC, APEOMETP

PABOTA, MOLIHOCTbB, SHEPI' A

5.1 Mexanndeckas padoTa

5.2 Mexanndeckass MOIIHOCTh

53 [IpocTeie MexaHW3MBI: pbIYar, OJIOK, HAKIOHHAA IUIOCKOCTh. [IpaBmiio
paBHOBECHS pbluara

5.4 [IprumeHeHne mpaBuiIa paBHOBECHS phluara K OJIOKy

55 «3onotoe mpaBmiao» MexaHukd. Koadduiument mnonesHoro aeicTBUs
MexaHu3MOoB. [IpocThie MeXaHU3MBI B ObITY U TEXHUKE

5.6 [ToTeHIManpHas SJHEPTHH TeJIa, TOTHATOTO Hax 3eMIEH
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5.7 Kunernueckas sHeprus
58 [MonHas MEXaHHYECKas SHEPrus. 3aKOH M3MEHEHHS M COXpaHEHHS
MEXaHUYECKO# SHepruu
[IpakTuueckue paboOTHL:
Omnpenenenne paboOThl CUIIBI TPSHHS IIPU PABHOMEPHOM JIBH)KCHUH Tela T10
5.9 FOPU30HTAJIBHOM MMOBEpXHOCTH. MccimeaoBaHue YCIOBHM paBHOBECUS
peuara. Msmepenue KIIJ HaknonHOW utockoctu. W3ydeHue 3akoHa
COXpaHEHHs] MEXaHUYCCKOI SHEPrHUH
5.10 du3nyecKue sBICHUS B IPUPO/IC: PhIYard B Tele YeloBeKa
511 TexHUYECKHE yCTPOWCTBA: pbIYar, MOABIKHBI M HEMOJBHKHBIN OJIOKH,
HAKJIOHHAsI IJIOCKOCTh, IIPOCTHIE MEXaHU3MBbI B OBITY
8 KUIACC
Kon Kox
pasnena eMeHTA IIpoBepsiemble 3JieMeHTBI COAEPKAHUSA
TEIIVIOBBIE ABJIEHUA
OcCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KMUHETHUECKON  Teopuu
6.1 CTpoeHHMs BemecTBa. Macca M pasmepbl MoOyeKyJd. OIBITHI,
MOJITBEP K IAOII1E OCHOBHBIE MIOJIOXKEHUS
MOJIEKYJISIPHOKUHETHYECKON TEOPUU
6.2 Mogenu TBEPAOTO, JKHUIKOTO M Ta3000pa3sHOTO  COCTOSHHIA
BemlecTBa. Kpucramimueckue u amopgHsble Tena
6.3 OGLHCHCHIEG CBOICTB I'a30B, )KI/II[KOCTGI?IJ U TBEPABIX TEJl HA OCHOBE
MI0JIO’KEHUN MOJIEKYJIIPHOKUHETHUECKON TEOpUH
6.4 CmauuBaHue ¥ KalWUISPHbIE SIBICHUS
6.5 TennoBoe pacupeHue U ckaTHe
6.6 Temneparypa. CBsi3p TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTIO
JIBUKEHUS YaCTHUI]
6.7 Buytpennss sneprus. Crioco0bl U3MEHEHUS] BHYTPEHHEN dHEpruu:
TEeruIonepeiaya U coBepLIeHne paboThl
6.8 Buel Tenonepeaun: TEIUIONPOBOAHOCTh, KOHBEKIUS, H3JIyYEHHE
6 6.9 KonnuecTBo TemnoTel. Y aenpHas TEIIOEMKOCTD BEIECTBA
6.10 TennooOMeH M TEIUIOBOE paBHOBECHE. YpPaBHEHHE TEIJIOBOTO
OanaHca
6.11 [1naBneHue u OTBepeBaHNE KPUCTAJUIMYECKUX BELIECTB. Y JeNIbHas
TEIUI0TA TUIABJICHUS
[TapooOpazoBanne u kouaeHcanus. Mcmapenue. Kumnenue.
6.12 VYaenpHas TeIoTa MapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTyPhl
KUIIEHHSI OT aTMOC(HEPHOTr0 JJaBJICHUS
6.13 BriaxxHocTh BO3myxa
6.14 OHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHUS
6.15 [Tpunuunsr  pabotel TeruioBbix asurarenei KIIJ[ Ttemmosoro
nasurarens. TennoBble IBUTraTENN U 3alIUTa OKPYKAIOUIEH Cpeibl
6.16 3aKOH COXpaHEHUs M NPEBpPALICHMs] HHEPrUM B TEIUIOBBIX
mporeccax
[TpakTiueckue paboThI:
6.17 OnbITBl MO  OOHAPYXKEHHIO JCUCTBUS CHUJI  MOJIEKYJSPHOTO

MMPUTSKCHU.
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OnBITH 1O BBIPAINMBAHUIO KPUCTAIJIOB TMOBAPEHHON CONM WU
caxapa.

OnpiTel 1O  HAOJIOAEGHUIO TEIJIOBOTO  PACIIMpPEHHs Ta30B,
KUAKOCTEH U TBEPIBIX TEll.

Ornipezenienne JaBjieHUs BO3Ayxa B OaJIJIOHE HITIPUIIA.

OnBITHI, AEMOHCTPUPYIOLIUE 3aBUCHUMOCThH JAaBJICHUS BO3AyXa OT
ero 00bEMa 1 HarpeBaHus MM OXJIAKICHHS.

[IpoBepka TUMOTE3bl JUHEHMHON 3aBUCMMOCTU JIMHBI CTOJOHMKA
KHUJIKOCTH B TEPMOMETPUYECKOH TPyOKe OT TEMIIEPATYPHI.
Habmtoienne n3aMeHeHus: BHYTpEHHEH SHEPruu Teja B pe3ysbTare
TEIUIONEepeiaui U padOThl BHEITHUX CHII.

HccnenoBanue sBiieHUs TEIIOOOMEHA MPU CMEIIMBAHUN XOJI0JHON
U TOpsiYe BOJBL.

Onpenenenre KOJMMYECTBA TEIUIOTHI, IMOJYYEHHOTO BOAOW MpHU
TEIIO0OMEHE C HarPEThIM METATHUECKUM [UIHHIPOM.
Omnpenenenue yaeabHONU TEIUIOEMKOCTH BEILIECTBA.

HccnenoBanue mporecca NCTIapeHusl.

Onpenenenre OTHOCUTENBHOMN BIKHOCTH BO3TyXa.

Onpeznenenne yaelIbHOW TETUIOTHI IJIABJICHHS JIbA.

6.18

6.19

@dusnyeckue SBICHUS B MPUPOJE: MMOBEPXHOCTHOE HATSHKEHHUE U
KallWJUISIPHBIE  SIBJIGHUSL B IPHUPOJE, KPUCTAUIBI B TPHUPOJE,
nznydenue CoNHLA, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3bI;
o0pa3oBaHUE pOChl, TyMaHa, HHEsl, CHera.

TexHuyeckue yCTpONCTBa: KalWLIAPbI, IPUMEPHI UCIOJIb30BaHUS
KPUCTAJUIOB, JKUJIKOCTHBIM TEPMOMETp, JaT4YMK TEMIIEpaTyphl,
TEPMOC, CHCTEMa OTOIUICHUSA [OMOB, TMIPOMETPBI, IICUXPOMETP,
napoBasi TypOMHa, IBUTaTeIb BHYTPEHHETO CrOPaHUsI.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onektpusaiys Ten. /[Ba poja 3IeKTpUUECKUX 3apsiioB
B3aumopeiictBue 3apsokeHHbIX Tell. 3akoH KynoHa (3aBUCHUMOCTh

7.2 CHJIBI B3aMMOJCUCTBUS 3apsHKEHHBIX TEJI OT BEJIMYUHBI 3apsIOB U
pPacCTOSHUSI MEXK/Ty TEJIaMH )
Onektpuyeckoe mnozie. HampskEHHOCTh 3IEKTPUYECKOTO IMOJIs.

7.3 [TpuHIUIT CynepIO3UIIUH JIEKTPUUECKHUX MOJIeH (Ha KAYeCTBEHHOM
YPOBHE)
Hocurenu ANEKTPUUECKUX 3apsioB. DNeMeHTapHbII

7.4 anektpuyeckuil  3apsan. Crpoenwe artoma. IlpoBomHuku u
JUBIEKTPUKU

7.5 3aKoH COXpaHEHUs ANEKTPUUECKOro 3apsiaa

76 DJIEKTPUYECKUN TOK. YCIIOBHUSl CYIIECTBOBAHMS JJIEKTPUUYECKOTO
TOKa. ICTOUHMKHU MOCTOSIHHOTO TOKA

77 JleficTBUSI  DIEKTPUUYECKOrO0 TOKa  (TEIJIOBOE, XUMHUYECKOE,
MarHuTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax

7.8 OnekTpuueckas 1nenb. Cuia Toka. DIeKTPUIECKOE HAMPSIKEHNUE

7.9 ConpoTHBICHUE TPOBOIHUKA. Y IETHHOE COMPOTHBIICHUE BEIIECTBA

7.10 3akon Oma 1S yJacTKa Lenu

7.11 [TocnenoBarenpbHOE M MApaUICIbHOE COSTMHEHUE TIPOBOTHUKOB

7.12 PaboTa 1 MOIITHOCTB JIEKTPpUUECKOr0 TOKa. 3akoH Jlkoyis — JIenna
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7.13
7.14
7.15

DJeKTpuYecKre Ienyd U MOTPEOUTENN HIIEKTPUYECKON SHEPruu B
obiTy. KopoTkoe 3aMbikaHue

ITocTossHHBIC MarHHUTHI. BBaHMOHeﬁCTBHC IIOCTOAHHBIX MAarHuTOB

MaruutHoe mosie. MarHuTHOE moJjie 3eMJIM U €ro 3HadyeHue Il
JKU3HU Ha 3eMiie

7.16

7.17

7.18

7.19

Oneir  Opcrena. MaruurHoe 1osie  3JEKTPUYECKOro  TOKA.
[IpuMeHeHne 371eKTPOMarHuTOB B TEXHUKE

[JeficTBue  MAarHUTHOrO IMOJISI HAa TNPOBOJHUK C  TOKOM.
DIIeKTPOABUTATEIb MIOCTOSIHHOTO TOKa. Hcnonb3oBanne
AJIEKTPOJIBUraTesel B TEXHUUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE
Onbitel  @apajges. SIBneHue SIEKTPOMArHUTHOW — MHIYKIIHH.
[IpaBuio Jlenua

OnektporeHepatop. CrnocoObl MOIy4eHUs JIEKTPUIECKON SHEPTUH.
DJIEKTPOCTAHIIMK HA BO3OOHOBIISIEMBIX HCTOUHUKAX SHEPTHUHU

7.20

[TpakTuyeckune pabOTHI:

OnbITel N0 HAOMIONEHUIO 3JEKTPU3ALMM TNl MHIYKIMEH U IpH
COIPUKOCHOBEHHH.

HccnenoBanue NENCTBUSA 3JIEKTPUYECKOIO IOJI HA MPOBOJHUKH U
JUDJIEKTPUKU.

COopka u mpoBepka pabOThl MEKTPUYECKOM LIEMU MOCTOSIHHOTO
TOKA.

M3MmepeHue U peryJInpoBaHue CUIIbI TOKA.

W3mepenue u peryiupoBaHue HalPsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO YEPE3 PE3UCTOP,
OT CONPOTHUBIICHUS PE3UCTOPA U HAIIPSLKEHUS HA PE3UCTOPE.
OneITbl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTH  BJIEKTPHUYECKOIO
COIPOTUBIICHUS IPOBOJHUKA OT €0 JUIMHBI, TUIOIIA 1 TONEPEYHOTO
CEYEHHUs U MaTepuaa.

IIpoBepka npaBuIIa CIIOKEHHMS HaNpsKEHU N npu
MIOCJIEZI0BATEIbHOM COEIMHEHUN JBYX pe3ucTopoB. IIpoBepka
npaBwia JJsi CUJbl TOKA TpU MapajyieIbHOM COEAMHEHUU
pesuctopoB. OnpezaeneHne padoThI AIEKTPUUECKOT0 TOKA, UAYILEro
yepe3 pesuctop. OmnpeneneHnue MOIMIHOCTH 3JEKTPUUECKOTO TOKa,
BBIIETSIEMON Ha pe3ucrope. MccimenoBaHue 3aBUCHMOCTH CHIIBI
TOKa, HUAYLIETO 4Yepe3 JIaMIIO4YKy, OT HalpsDKeHHUs Ha HeM.
Onpenenenne KIIJ nHarpeBatensa. MccienoBaHne MarHUTHOTO
B3aMMOJICHCTBUS MOCTOSIHHBIX MAarHUTOB. V3yueHune MarHUTHOTO
HOJISl TOCTOSIHHBIX MAarHUTOB MPU MX OOBEAMHEHUH U pa3/ieleHUN.
UccnenoBanue neWcCTBUA SJIEKTPUYECKOTO TOKA HAa MArHUTHYIO
cTpenky. OmnbITbl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb  CHJIBI
B3aMMOJICHCTBUS KaTyIIKKM C TOKOM W MarHuTa OT CWJIbl TOKa U
HaIpaBJIEHUsl TOKa B Karylke. M3yueHue nelcTBUS MarHUTHOTO
MoJii Ha NPOBOJAHUK C TOKOM. KoHcTpyupoBaHue W HU3y4eHHE
paboThI DJIEKTPOABUIATEIS. N3mepenune KILJ
AIIEKTPOJIBUTaTEIbHON yCTaHOBKU. ONBITHI MO HCCIEIOBAHHUIO
ABJICHUS DJIEKTPOMATHUTHON MHAYKLIMU: UCCIIEJOBAaHUE N3MEHEHUI
3HAYEHUS U HaIlPaBJICHUs WHIYKIIMOHHOTO TOKa

7.21

®dwusndeckue SIBICHUS B TPHUPOJC: DJICKTPUUYSCKUE SBICHHUS B
atMocdepe, dTEeKTPUUECTBO JKUBBIX OPTaHU3MOB, MATHUTHOE T0JIE
3emun, Jpeid MOTIOCOB, POJIb MAarHUTHOTO TOJS JUIsl )KU3HU Ha
3emuie, MOJSIPHOE CUSIHUE
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TexHuyeckue yCTpONCTBA: 3JEKTPOCKOI, aMIIEPMETP, BOJBTMETP,
peocTar, CYETUUK HIIEKTPUUECKON SHEPTUH, HIIEKTPOOCBETUTEIbHbIE
npuOOpsl,  HarpeBaTeNbHBIE  3JCKTPONPHOOpPH  (TIpUMEpHI),

7.22 JIEKTPUYECKHUE NPEIOXPAHUTENH, 3JIEKTPOMArHMUT,
3JIEKTPOABUTATEND ITOCTOSIHHOTO TOKA, TEHEPATOp ITOCTOSIHHOTO
TOKa
9 KJIACC
Kog Kon
pasena S eMOHTA [TpoBepsiemMble IIEMEHTHI COAEPKAHU
MEXAHUWYECKUE ABJIEHNA

8.1 Mexanuueckoe JBKeHUE. MarepuanbHas Touka. Cucrema oTcuéra

8.2 OTHOCHTENBHOCTh MEXaHUYECKOTO ABHIKEHHUS

8.3 PaBHOMepHOE TpsSIMOTIMHEHHOE JBUKEHHE

8.4 HepaBHomepHOe mpsimoninHelHOEe ABWXKeHHE. CpelHss U MIHOBEHHas
CKOpOCTh TeJa P HEPABHOMEPHOM JIBHIKEHHUH

8.5 YckopeHue. PaBHOYyCKOpEeHHOE MPAMOJIMHEHHOE IBHIKCHHE

8.6 CobonHoe nagerue. OmnbiThl [anunes

8.7 PaBHOMepHOE JBIXEHHE IO OKpY>KHOCTHU. [lepnoxa n yacrora oOpamieHus.
JIvHeiiHas 1 yriioBasi CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE

8.8 [Tepssrit 3axkoH HetoToHa

8.9 Bropoii 3akod HeroToHa

8.10 Tpertwmii 3akoH HeioToHa

8.11 [TpuHIUT CYTIEPIIO3UITUH CHTT

8.12 Cuna ynpyrocta. 3akoH ['yka

813 Cuna TpeHusi: CUIa TPEHHSI CKOJIBKEHHUS, CHIIa TPEHHS TTOKOS, PYTHE BHIIBI
TpeHHs

8.14 Cuia TSHKECTH M 3aKOH BCEMHPHOIO TSATOTEHUs. YCKOpPEHHE CBOOOIHOTO
naJIeHUs

815 [Bwxkenne muaner Bokpyr ComHua. IlepBas kocMmuueckas CKOpPOCTb.

8 HesecoMocTs u nieperpysku

8.16 PaBHOBecHe MaTepruaIbHON TOYKH. AOCOIIOTHO TBEPOE TEIO

8.17 PaBHOBecue TBEPAOro Tena ¢ 3aKpEIUIEHHON OChIO BpamieHHs. MOMeEHT
cuibl. L{eHTp TsKecTH

8.18 Nmnynsc Tena. U3menenne umirynbea. MIMmysbe crimbl

8.19 3aKOH COXPAHEHUS UMITYJIbCa

8.20 PeakTtuBHOE OBIDKEHIE

8.21 MexaHndeckasi paboTa U MOITHOCTh

8.22 Pabota cun TsbkecTH, ynpyrocTtu, TpeHus. CBsi3b SJHEPIHH U pabOoThI

8.23 [ToTennmanbHas SHEPTH TeJa, IOTHATOTO HaJl MOBEPXHOCTHIO 3eMITH

8.24 [loTeHnmanbHas YHEPTHSI CKATOM MPYKUHBI

8.25 Kunerndeckas sHeprus. Teopema 0 KHHETHYECKON SHEPTUH

8.26 3aKOH COXPAHEHUsI MEXaHUYECKON dHEPTruu
[IpakTnueckue pabOTHIL:
OmnpenesieHue CpelHEHl CKOPOCTH CKONBKEHUS OpycKa WM JBIKCHHUS
HIapvKa Mo HAKIOHHOH IuiockocTH. OmpeseneHue YCKOPEeHUs Teia Npu
PaBHOYCKOPEHHOM JIBH)KEHHH 110 HAKIIOHHOW IJTOCKOCTH.

8.27 HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHH TNPH PaBHOYCKOPEHHOM

JIBHKCHHH 0€3 HaYaJIbHOM CKOPOCTH.

[IpoBepka THMOTE3bI: €CIU MpPH PABHOYCKOPEHHOM JIBIDKEHUH 03
HAYaJbHOW CKOPOCTH TYTH OTHOCSATCS Kak pSJl HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHH OJIMHAKOBBIL.
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HccnenoBanne 3aBHCUMOCTH CWJIBI TPEHHSI CKOJBKEHUS OT CHIIBI
HOpPMAJBHOTO  JaBieHus.  OnpeneneHue  Kod(h(UIMEHTa  TPEHUS
ckonbxkeHus1. Omnpenenenre XECTKOCTH NPy UHbBI. Omnpenenenne padoThl
CUJIBI TPEHUSI NPH PaBHOMEPHOM JBIDKCHHH Teja MO TOPU30HTAIBHOU
nmoBepxHOoCTH. Onpe/enenre paboThl CUIIBI YIPYTOCTH IPU NOIbEME TPy3a
C HMCIIOJIb30BAHUEM HETIOIBUKHOTO U TIOJBHXKHOTO OJIOKOB

8.28

8.29

®dusnueckue SBICHUS B MPUPOJIC: MPUIUBHI U OTIUBBI, IBIXKCHHUE TUTAHET
CoHeYHO! CHCTEMBI, PEaKTHBHOE JIBIKEHHE KUBBIX OPTaHU3MOB
TexHUYeCcKHe yCTPOHUCTBA: CTUAOMETP, JATUYNKA TTOJOKESHHS, PACCTOSHUS
Y YCKOPEHHUS, PaKEeThI

MEXAHUWYECKUE KOJIEBAHIA U BOJIHBI

9.1

9.2
9.3

9.4

KonebarensHoe nmBmwkeHne. OCHOBHBIE XapaKTEPHUCTUKH KOJICOAHMIA:
MIEPHUO/, YaCTOTa, aMILTUTYAA

Marematnueckuil U Npy>KUHHBIA MasTHUKU. [IpeBpallieHre sHEprun npu
K0J1e0aTeIIbHOM JIBUKCHUU

3aryxaromue konebanus. BeiHykIeHHbIe KoneOaHus. Pezonanc
Mexannueckue BoiHbl. CBOKCTBA MEXaHMUYECKHX BOIH. [IpogonbHbie u
MOIepeyHble BOJHBL. JlJIMHA BOJHBI U CKOPOCTh €€ paclpOCTPaHEHHUS.
MexaHW4ecKHEe BOJHBI B TBEPJOM TENE, CEHCMUYECKUE BOJTHBI

9.5

3Byk. ['poMkocTh U BbIcoTa 3ByKa. OTpaskeHue 3ByKa

9.6

WudpasByk u ynbTpa3zByk

9.7

[MpakTrdeckue pabOTHI:

OnpeneneHue 4YacTOThl W NEpHoJa KOJICOaHMH MaTeMaTHYECKOTro
MAasITHUKA.

OnpeneseHre YacTOTHI U IIEPHO/Ia KoJeOaHUH TPYKMHHOTO MasiTHUKA
HccnenoBanne 3aBUCUMOCTH TEPHO/a KoJeOaHU MONBEIIEHHOTO K HUTH
rpy3a OT JUIMHBI HUTH. VccnenoBaHne 3aBUCUMOCTH TIepUOJia KOJICOaHu
NPY)XWHHOTO MasTHHKAa OT Macchl rpys3a. I[IpoBepka HE3aBUCHMOCTU
nepuoja KojeOaHWW Tpy3a, MOJBEIICHHOTO K HHUTH, OT MAacChl Tpy3a H
KECTKOCTU TPYXKHUHBI. M3MepeHne yckopeHHst CBOOOHOTO MaIeHUSI

9.8

@u3nuecKue SBICHUS B IPHUPOJE: BOCIPUSATHE 3BYKOB >KHBOTHBIMH,
3eMJIETPACEHUE, CEHCMUYECKHE BOJIHBI, IlyHAMH, 9XO

9.9

TexHHUECKHE yCTPOICTBA: 3X0JI0T, UCIIOJIB30BaHKE YIbTPa3ByKa B ObITY U
TEXHUKE

OJIEKTPOMAT'HUTHOE I1IOJIE N SJIEKTPOMAT'HUTHBIE BOJIHBI

101 DJIEKTPOMarHuTHOE IoJie.  DJEKTPOMAarHuTHele BoOJHBL.  CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH

10.2 [IIkarna 37eKTpOMarHUTHBIX BOJIH

103 DnekTpoMarauTHas npupoja ceera. CkopocTh cBeTa. BoHOBEIE CBOIiCTBA
cBeTa
[IpakTueckue pabOTHIL:

104 W3yuenne CBOWCTB AJIEKTPOMATHUTHBIX BOJIH C ITOMOIINBI0 MOOHIBHOTO
TeaedoHa

105 Ousnuecke SBICHUS B MPHUPOZE: OWOJOTHYECKOe JEWCTBHE BHIUMOTO,
yIIBTPaHUOJIETOBOTO U PEHTTEHOBCKOTO M3ITy4YeHHH

106 TCXHI/IT-IVGCKI/IC YCTPONCTBA: MCHOJIB30BAHME DJICKTPOMATHUTHBIX BOJIH JUIS
COTOBOM CBS3U

CBETOBBIE ABJIEHUA

111 JlyueBas mozens cBeta. ICTOUHMKH cBeTa

11.2 [IpssMoIMHEMHOE PACIPOCTPaHEHUE CBETA

11.3 Otpakenue ceta. [Imockoe 3epkayio. 3aKOH OTPaKEHUS CBETA
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HpCJ'IOMJIeHI/IG CBeTa. 3aKOH MpCJIOMJICHUA CBCTA. ITomroe BHYTPCHHCC

11.4
OTpa’KeHHE CBETa
115 JIunza. Xox myyeit B muH3e
11.6 OnTHueckas cuctema (oToanmnapara, MUKPOCKOIIA M TEJIeCKOMa
11.7 ['na3 xak onTudeckasi cuctema. bin3opyKocTs U 1albHO30PKOCTh
118 Paznoxenne Oemoro cBera B cmekTp. Omeitel HeioroHa. CrioxkeHue
CHEKTpaNIbHBIX LIBETOB. [ucnepcus cBera
[TpakTudeckue pabOTHI:
HccnenoBanne 3aBUCHMOCTH YIJla OTPa)KCHHS! CBETOBOTO JIyda OT yIiia
MaICHUA.
NzydeHnne xapakTepruCTHK H300paKeHHS MPeAMETa B IIIOCKOM 3epKaie.
HccnenoBanne 3aBUCUMOCTH yIila MPEIOMIICHHS CBETOBOTO Jy4a OT yriia
11.9 MaJCHAS HA TPAHUIIE «BO3ITYyX — CTEKIION.
[omyuenue n300paxkeHnii ¢ TOMOIIBI0 COOMPAIOIIEH THH3BI.
Omnpenenenre GOKYCHOTO PACCTOSIHHUS W ONTHYCCKON CHJIBI COOMPAIOIICH
JIH3HL.
OMBITHI TT0 PA3TIOKEHHUIO OEIIOTO CBETA B CIIEKTP.
OnbITHl IO BOCTIPUSATHIO I[BETa MPEAMETOB MPH WX HAOIIOACHUHU uepes
[BETOBBIC (QUIBTPHI
Odusnueckue sBieHUs B npupoe: 3atmenus Conaia u JIyHbl, 1BeTa Te,
11.10 onTUYecKue sBJICHUsS B atMocdepe (uBer Heba, pedpakuus, panyra,
MHpPaXK)
1111 TexHUYecKre yCTpPONCTBA: OYKH, MEPHUCKOI, (poToammapar, ONTHYECKUE
CBETOBOJIBI
KBAHTOBBIE SABJIEHUA
12.1 OmeiTel Pe3epdopaa u mnaneTapHas Moaenb aroMa. Mojenb aroma bopa
12.2 Hcnyckanne u mornomienre ceera atromoM. KBauTsl. JInHeuaThie CIIeKTPHI
12.3 PapnoaktuBHOCTE. Anb(ha, OeTa- 1 TaMMa-u3TydeHUs
124 Crpoenue atomHoro siapa. HykiaoHHas Moens aToMHOro sifpa. M3otonst
125 PangnoaktuBHbIe npeBpatieHus. [lepros momypaciiaia aTOMHBIX siJiep
12.6 SnepHbie peakyu. 3aKOHBI COXPAaHEHHUsI 3apsA0BOTO U MACCOBOTO YHCEI
12.7 OHeprust CBsA3M aTOMHBIX siep. CBsi3b MacChl M SHEPTUU
12.8 Peakumu cunTesa u genenns saep. Mcrounnku sHeprun CosHIA U 3BE3]
12 129 Snepnast sHepreTtuka. JeHiCTBHE paaMOAaKTHBHBIX HM3IYYCHHUH Ha JKUBEHIC
OpraHu3Mbl
[IpakTrueckne paboOTHI:
HabmroeHue CIIONIHBIX ¥ JIMHEHYAThIX CIIEKTPOB M3ITyUCHHSI.
12.10  HccrnegoBaHue TPEKOB: M3MEPEHHE SHEPTHUHU YACTHIIBI IO TOPMO3HOMY TYTH
(o dororpadusim).
W3mepenuie paaroakTHBHOTO (HOHA
Ousnyeckre SBICHUS B NPHUPOJE: €CTECTBEHHBIM PaAMOAKTHBHBIA (OH,
1211  xocMmuYeckue ITy4H, PaJHMOaKTHBHOE W3ITy4YE€HHE MPUPOJHBIX MUHEPAIIOB,
JeficTBUE PalMOAKTUBHBIX U3JIyUYCHHI Ha OPraHU3M YellOBeKa
12.12 TexHU4ecKue yCTpPOWCTBA: CIEKTPOCKON, WHJIMBHIYAIbHBIA JO3UMETP,

KaMepa Bunbcona

IIposepsiembie Ha OI'D no pusuke TpedboBaHNus K pe3yJbTaTaM 0CBOEHUSI OCHOBHOI
0o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

Kon IIpoBepsiemble TPeOOBaHMSA K NIPEAMETHBIM pe3yJbTaTaM 0a30B0ro
NpoBepPsieMOro YPOBHSI OCBOCHHUSI OCHOBHOI 00pa30oBaTe/1bHOM NPOrpaMMblI
TpedoBaHUs OCHOBHOTO0 0011ero oopaszoanus Ha ocHoBe PI'OC
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[Tonumanue ponu (U3MKM B HAYyYHOH KapTHHE MHUpA; C(HOPMHUPOBAHHOCTH
0a30BbIX IIPEJCTABICHUNA O 3aKOHOMEPHOM CBSI3U M II03HABAEMOCTH SIBIEHUI
MPUPOJBI, O POJIM IKCIEPHUMEHTa B (PHU3HMKE, O CHCTEMOOOpPA3yIOIIeH posn
Gu3MKN B pPa3BUTUU €CTECTBEHHBIX HAyK, TE€XHUKH M TEXHOJIOIUWH, 00
HBOJIIOIUH (PU3UUECKUX 3HAHUHN U UX POJIH B IIEIOCTHOM €CTECTBEHHOHAYYHOU
KapTHMHE MHUpa, O BKJIAJ€ POCCUICKUX U 3apyOEKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTUE HayKu, OOBSICHEHHE IPOLIECCOB OKPY)KAIOIIEro MHpa, Pa3BUTHE
TEXHUKHU U TEXHOJIOTMH

3HaHUsA O BUIAX MaTepuM (BEIIECTBO U IOJE), O JBM)KEHUHM Kak crocole
CYILIECTBOBAaHMS MaTepuH, 00 aTOMHO-MOJICKYJIIPHOH TEOPUH CTPOCHHUS
BEIIECTBA, O (PM3UYECKOM CYLIHOCTH SBJIEHHH NPHUPOIbl (MEXaHHUUYECKHUX,
TEIUIOBBIX, 3JEKTPOMAarHUTHBIX U KBAaHTOBBIX); YMEHHUE pa3IN4aTh SIBJICHUS
[I0 ONHMCAHUI0 HUX XapaKTepPHbIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (pu3nyeckoe SBJICHUE; YMEHHE pPaclo3HaBaTh
IPOSIBJICHUE M3YUYEHHbIX (DU3MYECKHX SBJICHUH B OKPYKAIOLIEM MHUDE,
BBIJIEJISISL UX CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH)

BnaaeHHe OCHOBaMH ITOHSATHHHOIO arrmapara M CHUMBOJIMYCCKOI'O sA3bIKa
(I)I/I3I/IKI/I W HCIIOJB30BAHUC HX JIA PCIICHHA y‘le6HBIX 3ala4; YMCHHC
XapaKTCPU30BaTh CBOICTBa TCI, (1)I/I3I/I‘-IGCKI/IC SABJICHUA W TIPOLECCHI,
HCIIOJIb3Ys (by'H,I[aMeHTaHLHbIe M SMITMPHUYCCKUC 3aKOHBI

YMeHue OmnuchiBaTh HM3y4YEHHBbIE CBOMCTBA Te€l M (PU3NYECKUE SIBICHUS,
WCTIOJIB3Ys (PU3HUSCKUEC BEITMUNHBI

Branenne ocHOBaMH METOIOB HAyYHOTO MO3HAHHS C Y4ETOM COOJIHOICHHS
MpaBWII OE30MACHOTO TPy/Aa: HaOroieHnEe U3HYSCKUX SBIICHU:

yMEHHE CaMOCTOSATECIBHO COOMpaTh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY U3
JTaHHOTO Habopa o0OpyHOBaHUS IO HWHCTPYKIIMH, ONMUCHIBATH XOJ ONBITA H
3aIUCBIBATh €TO PE3YJIbTAThI, (POPMYITHUPOBATH BHIBOJIBI,

MINPOBCACHUC TPAMBIX M KOCBCHHBIX I/I3M€p€HI/II\/JI (1)I/I3I/I‘~IGCKI/IX BCIIMYNH:
YMEHHE  IUIAHUPOBATh  W3MEPEHUs,  CaMOCTOATEIBHO  CcOOMpaTh
OKCIICPUMCHTAJIBHYIO YCTAHOBKY II0 HWHCTPYKINWH, BBIYUCIIATH 3HAYCHUC
BEJIMYMHBI U aHAIM3UPOBAThH MOJYUYCHHBIC PE3YJIbTAThl C YUETOM 3aJlaHHON
MOTPEITHOCTH PE3yIbTaATOB U3MEPCHHUI;

MPOBE/ICHUE HECIIOKHBIX AKCIIEPUMEHTAIBHBIX WCCIICIOBAHMIA;
CaMOCTOSITEIILHO COOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY M IPOBOIHTH
WCCIIC/IOBAaHUE IO HMHCTPYKIUH, TPEJCTABIATh IMOJyYEHHBIE 3aBUCHMOCTHU
(u3MYeCKrX BEMYMH B BUJIE TAOIHI] U TpaUKOB, YYUTHIBATH OTPEIIHOCTH,
JIeNIaTh BBIBOJIBI TIO PE3YJIbTaTaM MCCIICOBAHUS

IToHnMaHNe XapakTepHBIX CBOMCTB (U3MYECKUX MoOjelel (MaTepuanbHas
TOYKa, a0COJIOTHO TBEPAOE TENO, MOJETU CTPOCHHUS Ta30B, KHIKOCTEH W
TBEPABIX TEJ, IUIAHETAapHas MOJENb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO
A1Ipa) ¥ YMEHUE MPUMEHSTh UX JUIsl 00bICHEHUs (PU3UUECKUX MPOIIECCOB

VYMeHue o0bIACHATh (bl/ISI/ILIeCKI/Ie IMpOLECChI U CBOMCTBaA TCJI, B TOM 4YHCJIC U B
KOHTCKCTC CI/ITyaLII/Iﬁ MMPAKTUKO-OPUCHTHPOBAHHOT'O XapaKTepa, B YaCTHOCTH,
BBIABJIATh NPUYNHHO-CICACTBCHHEBIC CBA3U U CTPOUTH 00BSACHEHHE C OHOpOfI
Ha H3YYCHHBIC CBOMCTBaA (I)I/IBI/I‘{CCKI/IX HBHCHHﬁ, (bl/ISI/I‘ICCKI/IC 3aKOHBI,
3aKOHOMCPHOCTHU U MOJCIIN

YMmenue pemats pacuéTHble 3a1aun (Ha 0aze 2 — 3 ypaBHEHHUI), UCTIONb3YS
3aKOHBI M (hOPMYIIBI, CBSI3bIBAIONINE (DPU3UYECKHE BEIMUYMHBI, B YACTHOCTH,
3aIMMCBbIBATh KPATKOC YCJIOBHUEC 3adayd, BBIABIATE HCAOCTAIOUIUC OAaHHBIC,
BbIOMpAaTh 3aKOHBI U (OpMyNbl, HEOOXOAWMBIE [uId €€ pelIeHHUs,
HCIIOJIB30BaTh CIHPABOYHBIC JAaHHBIC, ITPOBOIWTH pvaéTI)I 1 OILICHHUBATh
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PEAUTUCTUYHOCTh TOJIYYCHHOTO 3HAYeHUsS (DU3MYECKON BETUYHMHBI; YMCHHE
ONpEACNATh Pa3MEPHOCTh (U3MYECKON BEJIUYMHBI, TMOJYYEHHOH THIpu
pelIeHuy 3a/1a41

YMeHue XapakTepu3oBaTh IPUHLMIIBI JEHCTBUS TEXHUYECKUX YCTPOUCTB, B
TOM 4HcJ€ OBITOBBIX NPHOOPOB, W IPOMBIIICHHBIX TEXHOJIOIMUYECKHX

o MPOIIECCOB IO UX OMUCAHMIO, UCTIOJB3Ys 3HAHUS O CBOMCTBAX (PU3MUECKHX
SBJICHUI 1 He00X0uMble (PU3NIECKUE 3aKOHOMEPHOCTH
YMeHue HCHOiIb30BaTh 3HAHUS O (PM3MUYCCKHUX SIBICHHUSAX B ITOBCEIHEBHOU
KHU3HH JUIs1 o0ecriedeHus: Oe30MacHOCTH NpU OOpAaIIeHUH C OBITOBBIMU
10 npubopaMH W TEXHUYECKUMH YCTPOMCTBAMM, COXPAHEHHS 3J0POBbS U

COOJIIO/ICHHSI HOPM 9KOJIOTHYECKOTO TOBEJCHUS B OKPYXKAIOLICH Cpeje;
MOHUMaHHE HEOOXOIUMOCTH TPHUMEHEHHS JIOCTIDKCHHHA (QHU3UKU U
TEXHOJIOTUHU AJId paiuOHAJIBHOT'O MPUPOAO0IIOJIBE30BaAHUSA

OnbIT  ToOWCKa, TpeoOpa3oBaHWsl ¥ TMPEACTaBICHUS  UHPOpPMALUU
(Gu3M4YeCcKoro  CoAepKaHus € UCIOJIb30BaHUEM  HMH(OPMAIMOHHO-
KOMMYHHUKAaTUBHBIX TEXHOJIOTMH; yMEHHE OLEHUBaTh JOCTOBEPHOCTb
NOJy4YeHHON  uH(poOpMalMM HAa  OCHOBE HMEIOIIMXCS 3HAaHUM U
11 JIOTIOJIHUTEIbHBIX HMCTOYHUKOB; YMEHME HCIOJIb30BAaTh IPU BBIIOJIHEHUU
yueOHBIX 3aJaHUi  HAy4HO-TIOMYJSIPHYIO  JHUTEparypy  (usnueckoro
coJiep’KaHusl, CIIPaBOYHbIE MaTepuaibl, pecypchl cetu MHTepHeT; BiajeHue
0a30BbIMHM HaBBIKaMH IpeoOpa3zoBaHUs MHPOPMALUMU W3 OJHOW 3HAKOBOH
CHCTEMBI B IPYTYI0; YMEHHE CO3/IaBaTh COOCTBEHHBIC MMCbMEHHBIE U yCTHBIC
coO0OLIeHUs] Ha OCHOBE MH(OPMAIMK U3 HECKOJIBKUX UCTOYHUKOB

IlepeueHb 371eMeHTOB coiep:KaHusi, NpoBepsieMbIiXx HA OI'D no ¢pusuke

Kon IIpoBepsieMblii 3J1€eMEHT CO/IEPKAHUSA
1 | MEXAHWYECKUE SABJIEHUA
11 Mexannyeckoe aBmkeHHe. MatepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIHHOCTh
' IBUKEHUSA
19 PaBHOMepHOEe 1 HepaBHOMepHOe ABMKeHHe. Cpeausst ckopocTs. Popmyna s BHIYHCICHUS
"~ | cpenHeii ckopocTH: v = S/t
PaBHOMepHOE NpsiIMONIMHENHOE ABIKEHHE. 3aBUCMOCTh KOOPIMHATHI TEJa OT BPEMEHH B Cllyyae
PaBHOMEPHOT'O MPSIMOJIMHEHHOTO ABHKEHHUS:
13 x(t)=x,+vt
I'paduky 3aBUCIMOCTH OT BPEMEHH JJISl IPOSKIIMH CKOPOCTH, MPOEKIMH TepeMEeIIeHus, TyTH,
KOOPAWHATHI IPU PABHOMEPHOM HPSMOIMHEHHOM JIBU)KEHUH
3aBUCHMOCTh KOOPJIMHATHI T€la OT BPEMEHM B ClIydae PaBHOYCKOPEHHOTO MPSMOJIHUHEHHOTO
JBIDKEHUSL:
£
Sp(f)=Vo, *I+a * =
i
DopMyIbl U MPOEKUUH TEPEMEIICHUs], MPOEKIUH CKOPOCTH U MPOEKIHHM YCKOPEHHUS IMpH
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBHXKCHUU:
14

2
s.(D=uv,, - t+a, R

U.\'('f] =Up, T4, I,
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Fpa(l)I/IKI/I 3aBUCUMOCTH OT BPpECMCHU [JIA NPOCKIHU YCKOPCHHSA, TPOCKIUNU CKOPOCTHU, MIPOCKIIUN
NepeMCUICHUA, KOOPAUHATELI ITPU PAaBHOYCKOPCHHOM Hp}IMOJ]I/IHGfIHOM JABVKCHHUHA

CoOonHoe maaenue. Popmynbl, omHCHIBaOLIMEe CBOOONHOE MaJeHUE Tela MO BEPTUKAIN
(mBIWKEHME Tema BHU3 WM BBEPX OTHOCHTEIBLHO IMOBEPXHOCTH 3eMiH). I'paduku 3aBHCHMOCTH

1.5
OT BPEMEHHU ISl NMPOEKUUHN YCKOPEHMS, MPOCKIMH CKOPOCTH M KOOPAMHATHI MIPU CBOOOIHOM
MaJIeHUHN Tella TI0 BEPTUKAIIU
CKopocTh paBHOMEPHOTO JBM)KEHUS TeJla M0 OKpyKHOcTU. HanpaBnenue ckopoctu.
dopmyna 11 BEIYUCICHUS CKOPOCTH Yepe3 Paguyc OKpPY>KHOCTH M IEpHOA 00paleHusI:
b= 1R
T
LenTtpocTpemutensHoe yckopeHue. HampaBieHHEe LEHTPOCTPEMUTENBHOIO  YCKOPEHHS.
®opmyna Uil BBIYUCICHHS YCKOPEHUS:
2
1.6 a. = L
" R
®dopmyiia, CBA3BIBAIOIIAS IEPUO]] H YACTOTY OOPAIICHHSL:
V= 1
T
Macca. ITnotHocTs BemecTBa. @opmyraa sl BEIYUCICHUS INIOTHOCTH:
m
1.7 = —
V
1.8  Cuna — BexTopHas ¢pusnueckas eanunHa. CIOKeHHE CHIT
1.9 Senenue unepuuu. [lepsbiii 3akon HeroToHa
Bropoii 3akoH HeroToHa:
110 F=m-d
ConanpaBeHHOCTh BEKTOPa YCKOPEHHSI T€Ja U BEKTOpa CHUJIBI, IEUCTBYIOIIEH Ha TEJIO0
Bzaumoneiictue tein. Tpetuit 3akoH HproToHa:
TpeHne mokost U TpeHUe CKoJabkeHHA. PopMmyna A BBIYMCICHHS MOZIYJS CHIBI TPEHUS
CKOJIBXKEHUS:
1.12 —
F p = M- N
Hedopmanus Tena. Yupyrue u Heynpyrue aedopmanuu. 3akoH ynpyroi aedopmanuu (3aK0H
I'yka):
1.13
F=k-Al
Bcemunpnoe Tsarotenre. 3akoH BCEeMUPHOTO TATOTEHHS:
My -5
F=Gg- L1 _2
R
1.14

Cuna TspKecTd. Y CKOpeHHe CBOOOIHOTO Na/IeHHS.

dopmyna 11 BEIYUCICHUS CUIIBI TSHKECTH BOIM3K noBepxHocTh 3emun: F = mg.
Jsmxenne anet Bokpyr Conana. [lepBas kocMudeckas ckopocTs. HeBecomocTs
Meperpy3Ku
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1.15

Nmmynse Tena — BekTopHas pU3nUecKast BEITUYHHA.
=m0

Nmnynsc cuctemsl Ten. M3MeHenue umnyJssca. MiMnyasce cuibl

1.16

3aKkoH COXpaHCHU UMITYyJIbCa IJId SaMKHyTOﬁ CHUCTCMBI TCII:
D=yl +m, Uy, =const

PeakTuBHOE IBIKCHHEC

1.17

1.18

Mexanuueckas pa60Ta. (I)opMyna JJIs1 BBIYUCIICHUA pa6OTLI CHIJIBI:

A=Fscoosu

MexaHn4eckast MOIITHOCTD:

n=24
I

Kunernueckas 1 IoTeHIIMAIbHAS SHEprus. d)opMyna IS BEIYUCIICHUS KHHETHISCKOMN OHCPIHUU:

2
mu
B
Teopema o kuHeTHYeCKOH 3Heprun. Gopmysia sl BEIYUCIEHUSA IOTCHIIMAIILHOM SHEPTUM TEa,
MTOIHATOTO
Haj 3eMyIEi:

E,=mgh

1.19

Mexanudeckasi JHEprus:
E=E;.+E »

3aKOH COXPAaHEHUS MEXaHN4YeCKOi sHeprun. PopMyna Uil 3aKOHA COXPaHEHUs] MEXaHUUECKOU
SHEPIUHU B OTCYTCTBUE CHJI TpeHus: E = const.
[IpeBparenre MeEXaHUYECKON SHEPTUU NPU HATWYUH CHIIBI TPEHMSL.

1.20

121

ITpocThie MEXaHU3MBI. «3010TOE TPABUIIO» MEXAHUKH.
Peruar. MomenT cunsl: M - Fl.
YcnoBre paBHOBECHS phlyara:

M +M, +..=0
[MoamxHBIN 1 HeMOABIKHEIN 6510KK. KI1/] mpoCThIX MEXaHU3MOB,
n= Aﬂmesma
Aﬂr{:laqe:ﬂﬂraﬁ

JlaBneHue TBEpAOrO TENA.
dopmyna 11 BEIYUCICHUS TaBICHUS TBEPIOTO Teja:

= F
Eh
Hasienue raza. ATMochepHoe JTaBieHHe.

FI/IZIpOCTaTI/I‘IeCKOG JaBJICHUEC BHYTPH KHUJIKOCTH.
¢)opMyna JJI1 BBIYUCIICHUA OJaBJICHUA BHYTPH KUJAKOCTHU:

P=pgh+p_,

1.22

3axoH [lackans. ['unpaBnnyeckuii mpecc
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1.23

3akoH Apxumena. @opMyna sl ONPeCICHUS BRITAIKUBAIOLIEH CUIIBI, NEHCTBYIOIIECH Ha Telo,
NOrpy>XEHHOE B KUAKOCTH UITH T'a3:

Fam =PEV

Vcnosue nmnaBanus tena. IlnaBanue CY0OB U BO3AYyXOIlIABaAHUC

1.24

Mexanndyeckne KoneOaHWS. AMIDIUTYAa, TEpHOA W dYacToTa Kojebanuwii. Dopmyna,
CBSI3BIBAIONIAS YACTOTY M MEPHOJ KOJICOAHMIA:

1.25

MaremaTnyeckuid ¥ TPY>KHHHBI MasTHUKH. llpeBparieHue »HEPruM Npu KojeOaTeIbHOM
JBIDKEHUH

1.26

3aryxaromue konebanus. Beinyxnennsie konebanus. Pesonanc

1.27

1.28

1.29

Mexanunueckrie BOJHBI. [IpojlONbHBIE W TONEpPeUHbIe BOMHBI. J[THHA BOJHBI U CKOPOCTH
pacnpoCTpaHEeHHUs BOJHBL:

L=uv-T

3Byk. I'poMkocTes M BbiCOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha TpPaHULE ABYX CpEa.
Wudpas3Byk U yinbTpa3Byk

Ipaxmuueckue pabomoi

M3mepenne cpenHeld IUIOTHOCTH BEIIECTBA;, ApXUMEIOBOWM CHIIBI;, KECTKOCTH IPY>KUHBL,
KO3 UIMeHTa TPEHUS CKOJBKEHUS; pabOThI CHIBI TPEHWS, CHJIBl YIPYTOCTH, CpemHEi
CKOpPOCTH JIBIDKEHUSI OpyCKa 10 HAKJIIOHHOH IIOCKOCTH;, YCKOPEHHs OpycKa IMPH JABIKEHUH 10
HAaKJIOHHOM TUIOCKOCTH; YaCTOTHI U MEePHO/Ia KOJICOaHUH MaTeMaTHUECKOTO MasiTHUKA; YaCTOThI
U Tepuoja KojeOaHuil MPYyKUHHOTO MasTHUKA; MOMEHTA CHJIbI, JCHCTBYIOIIETO Ha phIYar;
PpaboThI CHITBI YIIPYTOCTH TPH MOABEME TPY3a C MTOMOIIBIO HETTOABIKHOTO 0OJIOKA; pabOThI CHIIBI
YIPYTOCTH MIPH MOABEME TPy3a C IIOMOIIBHIO TIOJBMYKHOTO OJI0Ka.

HUccnenoBanre 3aBHCUMOCTH apXUMEIOBOM CHIIBI OT 00bEMa MOrpyKEHHON YacTH Tella U OT
IJIOTHOCTH KUJKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOUIEH CHJIBI OT MACChl T€Ja; CUJIbl TPEHUS
CKOJIBXEHUSI OT CHJIbl HOPMAJIbHOIO JABJICHUS M OT pOAa MOBEPXHOCTH; CHIIBI YIPYTOCTH,
BO3HHUKAIOIIEH B MPYXKUHE, OT CTENCHU jJe(OopMaliu MPYKUHBI, YCKOPEHHsI Opycka OT yria
HAaKJIOHA HAIPABJIAIONICH; eproa (4acTOThl) KOJICOAHWH HUTSIHOI'O MasiTHUKA OT JJIMHBI HUTH;
neproAa KoieOaHWi MPYXUHHOTO MasTHHKA OT MAacChl Tpy3a U JKECTKOCTH MPYKUHEI;
HCCIICIOBAHUE HE3aBHCUMOCTU IEPHOJa KOJEOAHWH HUTSHOTO MasTHHUKAa OT MacChl rpysa.
[TpoBepka ycmoBuUsl paBHOBECHSI phIuara

1.30

DQusuueckue A61eHUA 8 Npupode: TIPUMEPHI JIBIDKCHUS C PA3INUHBIMU CKOPOCTSIMU B JKUBOU U
HEXXMBOW TNpHUpOJE, NCHCTBHE CHJIBI TPEHUS B NPUPOAE W TEXHHUKE, NPHIUBBI U OTJIMBBI,
nBIkeHHe iaHeT COTHEYHOH CHCTEMBbl, PEaKTUBHOE JIBM)KEHHUE KHUBBIX OPTaHU3MOB, PhIYari B
TeJe 4YeNOBEeKa, BIMSHUE aTMOC(EPHOTO MaBIICHWS Ha XMBOH OpPraHW3M, IUIaBaHHE pEIO,
BOCHIPHUSATHE 3BYKOB KUBOTHBIMH, 3€MJIETPSICEHHNE, CEICMUYECKHE BOJIHBI, I[yHAMH, 3XO

131

Texnuueckue ycmpoticmea. CIAIOMETP, NATUUKU TIOJOXEHHUS, PACCTOSIHHUS W YCKOPEHUS,
JUHAMOMETp, MOAIIUITHUKH, PAKEThI, phlyar, MOABMKHBIA U HEMOIBXHBIA OJOKH, HAKIOHHAS
IJIOCKOCTb, TIPOCTHIE MEXaHU3MBI B OBITY, COOOIIAFOIINECS COCYIbI, YCTPOMCTBO BOJIOIPOBO/IA,
TUAPABIMYECKAN TIPEeCC, MAHOMETp, OapoMeTp, BHEICOTOMEp, IOPITHEBOW HACOC, apeoMeTp,
9XOJIOT, MCIIOJIb30BAaHUE YIBTPa3BYKa B OBITY M TEXHUKE

TEITUJIOBBIE ABJIEHU A

2.1

2.2

2.3
2.4
2.5

OCHOBHBIE IOJIOKECHHS MOHCKynﬂpHO-KHHeTH‘IeCKOﬁ TEOpHUU CTPOCHUA BEIICCTBA. MO]ICJH/I
TBépZ[Ol"O, JKHUAKOIro 1 F3,3006p3,3H01"O COCTOSIHUH BCIICCTBA. KpI/ICTaHHI/I‘lGCKI/IC u aMOp(i)HBIe
TC1a

JBmwkenne dactui BemecTBa. CBs3p CKOPOCTH JBW)KEHHS YaCTUI[ C TEMIEpaTypoOM.
BpoyHnoBckoe nBmxkenue, muddysus

CMaunBaHMe U KaWIISIPHBIE ABICHUS
TerioBoe paclIupeHue U cxKaTHe
TerioBoe paBHOBeCHE
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2.6 | Buytpensss sHeprus. Paborta u terionepeada Kak croco0bl H3MEHEHHS BHYTPEHHEH YHEPTHH
2.7 | Bujasl Temionepeaayn: TCIIONPOBOIHOCTD, KOHBEKIIHS, U3yUCHHUE
Harpepanue u oxnaxjaenue tena. KoaudecTBo TenaoThl. Y aeiabHas TeII0EMKOCTh:
28  O=am(t,—t,)
3aK0oH COXpaHECHHS SHEPIHH B TCIIOBBIX IIpoIleccax. Y paBHEHHE TEIUIOBOTO OaaHca:
29 O+0, +..=0
Ucnapenune u kKoHnaeHcauus. l3MeHeHHE BHYTPEHHEH SHEpPrHM B IPOLIECCE UCHAPEHUS U
2.10 xonxmeHcanuu. Kunenue »KuakocTu. Y aeabHas TeIioTa napoodpasosanus: L = Q/m
2.11 | BraxxHOCTb BO3yXa
[InaBnenue wu Kpuctawmuzanus. V3MeHEHHE BHYTPEHHEW OJHEPTUU TpPU IUIABJICHUU W
KpUCTAJUIM3aLUU. Y Ie]bHAs TEIUIOTA IJIaBJICHUS:
2.12 o
==
m
213 BHyTpeHHs1s1 SHEpPTHUs CrOpaHusl TOIUTMBA. Y IeTIbHAS TEIJIOTa CropaHus TorutiBa: ( = Q/m
2.14  TlpuHiumsl paboThl TemoBeIX asurareneid. KI1/] TemmoBoro apurarens
Ipaxmuueckue pabomol
W3mepenne yaenbHOW TEIVIOEMKOCTH METAJUIMYECKOrO LIWIMHAPA; KOJIWYECTBA TEIUIOTHI,
MOJIyYEHHOTO BOJIOM KOMHATHOW TeMIieparypbl (PMKCHPOBAaHHON MacChl, B KOTOPYIO OITyIEH
2.15 | HarpeThIil UIMHAP; KOTUYECTBA TEIUIOTH, OTIAHHOTO HATPETHIM IIMIIHHAPOM, TIOCIIE OITy CKAHHS
€ro B BOJy KOMHATHOH TeMIIEpaTypbl; OTHOCUTENbHOU BIAXXHOCTH BO3/1yXa; YAECIbHON TEIIOTHI
IJIaBJeHus Jipna. McciemoBanue M3MEHEHUS TEMIIEpaTyphl BOJBI MPH PA3IUYIHBIX YCIOBHSIX;
SIBJICHUS TEIJIOOOMEHA IPY CMEIIMBAHUM XOJIOJTHOM U rOpsYeit BObI; POIecca UCTTAPSHHSI
Qusuyeckue s61eHUs 6 npupode. TOBEPXHOCTHOE HATSKECHHUE M KalWUISPHBIC SIBICHUS B
2.16 | mpupoze, KpuCTaILIBI B IpUpoe, u3nydeHne CoiHIa, 3aMep3aHie BOJI0EMOB, MOPCKHE OpH3bI;
o0Opa3oBaHHe POCHI, TYMaHa, WHes, CHera
Texnuueckue ycmpoucmea: KaOWUISIPbl, IPUMEPBI UCIIOIb30BAHUS KPUCTAIIOB, KUAKOCTHBII
2.17 | TepMoMeTp, JATYMK TEMIIEPATypbl, TEPMOC, CHUCTEMa OTOILICHHS JIOMOB, THIPOMETPHI,
MICUXPOMETP, NapoBasi TypOUHa, IBUTaTeIh BHYTPSHHETIO CrOpaHus
3 | DJIEKTPOMATI'HUTHBIE SABJEHU S
3.1  Dmnektpuzanus Teis. JIBa BHa SIEKTPHUYESCKHUX 3apsIOB
3.2 | BszaummoselicTBHe 3apsiKeHHBIX Tell. 3akoH KynoHa
3.3 | 3aK0H COXpaHEHHs IEKTPUUECKOTO 3apsiaa
34 Onektpuyeckoe mone. Hampsx€HHOCTH 3neKkTpuyeckoro mnoss. llpuHuun cyneprno3uuuu
AJIEKTPUYECKUX TMOJIeH (Ha KaYECTBEHHOM YPOBHE)
35 Hocutenu snektpuyeckux 3apsaaoB. JeiicTBUE 3EKTPUUECKOr0 MOJIs Ha JIEKTPUUYECKUE 3apsiibl.
[IpOBOJTHUKH ¥ IUDJICKTPUKHU
[TocTostHHBIN dIEKTpHUeCKHiA TOK. JlefcTBuS 2nekTprdeckoro Toka. Cura Toka. Hanpspkerue.
3.6 I=qgft,U=A/
DIEKTPUYECKOE COMIPOTUBIICHUE. Y IETBHOE 3IECKTPUUECKOE COMTPOTUBIICHUE:
3.7 R=pl/S

3.8

3akon OMma Juts ydacTka snekrpudeckoit menu: | = U/R
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IlocnegoBarenbHOE COCTMHCHHE MOPOBOJHUKOB:

I, =1,. U=U,+U,. R=R, +R,

3.9 [IlapannensHoe coeMHEHNE TPOBOAHMKOB PABHOTO COMPOTHBICHHUS:
U=U;I=1+I;R=2.
- - 2
CMelaHHble COeMHEHMSI MPOBOAHUKOB
310 Pabora u momHOCTH AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxoyns — Jlenna:
3.11 szz -R-t
3.12  OmpIT OpcTena. MarHuTHOE MOJIE MPSMOTO ITPOBOJHUKA C TOKOM. JIMHMHM MarHUTHOW HHIYKITHH
3.13 MarnuTHOe 1ojie MOCTOSHHOTO MarHuTa. B3anMoelicTBue MOCTOSTHHBIX MarHUTOB
3.14 | JleficTBME MarHUTHOTO TIOJISI HA TIPOBOJTHUK C TOKOM
3.15 | Oupitel @apages. SBneHue AneKTpoMarHUTHON nHAYKIHU. [IpaBuno Jlenma
Ipaxmuueckue pabomul
H3mepenne 3IeKTPHYECKOr0 COMPOTHBICHUS PE3UCTOpPA; MOIIHOCTH AIIEKTPHYECKOTO TOKa;
paboThI ANEKTPUIECKOTO TOKA.
HccnenoBanre 3aBUCHMOCTH CHIIBI TOKA, BO3HUKAIOLIETO B TPOBOHUKE (PE3UCTOPEI, ITAMITOUKA),
3.16 = oT HampspKeHMS Ha KOHIAX MTPOBOIHUKA; 3aBUCHMOCTH CONPOTHUBIICHHUS OT JUTMHBI TPOBOIHUKA,
TUTOLIA M €T0 OTIEPEYHOTO CEYEHHS U yIeIHOTO CONPOTHBIICHUSL.
[IpoBepka mpaBuna Ui SIEKTPHUYECKOTO HAMpPsDKEHHS IMPH TOCIEIO0BATENEHOM COCTUHEHUH
MPOBOJHHUKOB; MpaBUia Ui CHJIBI DJIEKTPUUECKOTO TOKa TMPH TapajuleIbHOM COCTUHEHUH
MPOBOJIHUKOB (PE3UCTOPHI U JIAMITOYKA)
Dusuueckue A6eHUs 8 npupode: SIEKTPHIECKUE SBICHHS B aTMOc(hepe, JIEKTPHIECTBO JKUBBIX
3.17 opraHu3MOB, MarHUTHOE TOJIE 3eMIIH, Apel( MOIIOCOB, POJIb MATHUTHOTO TIOJIS JUIS JKU3HH Ha
3emiie, MOJSIpHOE CUSTHHE
Texnuueckue ycmpouicmea: DIIEKTPOCKOI, aMIepMeTp, BOJIBTMETP, peocTar, CU&TYUK
318 ANEKTPUIECKOI SHEPTHH, DIIEKTPOOCBETUTENBHBIE MPUOOPHI, HATPEBATEIILHBIE 3JIEKTPOIPUOOPHI
(IpuMepBI), HIEKTPHUYECKUE TIPETOXPAHUTEIH, JIEKTPOMATHUT, HJIEKTPOABUTATEIb TIOCTOSHHOTO
TOKa, TeHEPaTOp MOCTOSTHHOT'O TOKa
3.19 DnekrpomarauTHbIE BOHBI. 11IKaa 31eKTpOMarHuTHBIX BOJTH
3.20 | JlyueBas monensb cBeta. [IpsmonnHeliHOe pacipoCTpaHeHNE CBETa
3.21 3axoH oTpakeHus cBeta. Ilmockoe 3epkaiio
3.22 IlpenomiieHue cBeta. 3aKOH NPEIOMIICHUS CBETa
3.23 | Jlucniepcus cBeTa
3.24  JIunza. Xonx nyueit B auH3e. POKycHOE paccrosHue auH3bL. Onrrdeckas cwia aunse: D = 1/F
3.25 TI'na3 kak ontuyeckas cucrema. OnrTudeckue mpuoOopbl
TIpaxmuueckue pabomul
W3mepenune onTUYecKoW CHIBI COOHMparomieil JTHH3BI;, (POKYCHOTO pPacCTOSHHS CcOOHparoleit
JUH3B! (10 CBOWMCTBY pPAaBEHCTBAa pPa3MEpOB IpeAMEeTa W HM300pakeHUs, KOraa MpeaMeT
3.26 pacmonoxeH B IBOMHOM (OKyce), IToKa3aTelsl MPEeJIOMICHUS CTEKIIA.
HccnenoBanne CBOMCTBA H300pa)KE€HUs, IOJIYYCHHOIO C ITOMOIIBIO COOUPAIOIICH JIMH3HI;
HU3MeHEeHUs! POKYCHOTO PAcCTOSHUS JIBYX CIIOKEHHBIX JIMH3; 3aBUCHMOCTH YIia MPEIOMIICHHS
CBETOBOI'O JIyya OT yIJIa aJIcHHUs Ha IPaHMLIE «BO3AYX — CTEKIIO»
397 Qusuueckue asnenus 6 npupode: 3armenns ConHua u JIyHsl, 11BeTa TeJ, ONTUYECKUE SIBICHHUS B
arMocdepe (11BeT HeOa, pedpakiys, pajayra, MUPax)
3.28 | Texnuueckue ycmpoucmea: 04YKH, IEPUCKOII, (OTOAIIAPAT, ONITUIECKHE CBETOBOIBI
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4  KBAHTOBBIE ABJIEHUA

4.1 | PagmoaktuBHOCTE. Anb(a-, 6eTa-, ramMmma-u3nydeHus. Peaknun annpha-u 6era-pacmama

4.2 | Oneitel Pesepdopaa no paccesuuro anba-uactuil. IlnaneTapHas MoaeIb aTOMa

4.3 | CocraB aToMHOrO siapa. M30Tombl

4.4 | Tlepuwop momypaciiaga aTOMHBIX SiIep

4.5 | SnepHble peakiuu. 3aKOHBI COXpaHEHUS 3apsI0BOrO M MaCCOBOTO YHCEIT
Qusuueckue 56/1€HUsL. 8 NPUpode; €CTECTBCHHBIN PaJlMOAKTHBHBIN (DOH, KOCMHYCCKUE JTYYH,

4.6  paaMOaKTHBHOE U3NTyYeHHE TPUPOTHBIX MUHEPAJIOB, IEHCTBUE PATUOAKTHBHBIX M3IyYCHHN Ha
OpTaHM3M YeJoBeKa

47 Texnuueckue ycmpoucmea. CIEKTPOCKON, WHAMBUAYaJIbHBIM HO3UMETp, Kamepa Buibcona,

AACpHas SHEPTETUKa

4, TemaTnuyeckoe NJAHHPOBaHME.

7 kaace
Ne HaumenoBanue KoanuectBo | DuexkrponHblie (udppoBbie) 00pazoBaTebHbIE
pa3aeioB U TEM qacoB PECYPChI
NPOrpaMMbI
Du3uka u eé pojib B IO3HAHUM MHPa
1.1 | ®usuka — Hayka O |2 SKmacc https://www.yaklass.ru/p/fizika/7-
IPUPOJIC klass/fizika-i-ee-rol-v-poznanii-
okruzhaiushchego-mira-7575983/fizika-nauka-o-
prirode-7575977/re-f1a917ff-6039-492e-8717-
8fc3edaea2f4
1.2 | ®usnueckue 2 SAKnace
BEJIMYMHBI https://www.yaklass.ru/p/fizika/7-klass/fizika-i-
ee-rol-v-poznanii-okruzhaiushchego-mira-
7575983/fizicheskie-velichiny-7575979
1.3 | EcTecTBEeHHO 2 SAKnace
HAYYHBIH METOJT https://www.yaklass.ru/p/fizika/7-klass/fizika-i-
MTO3HAHUS ee-rol-v-poznanii-okruzhaiushchego-mira-
7575983/estestvenno-nauchnyi-metod-poznaniia-
7575981
HepBOHa‘laﬂbeIe CBCACHHUSA O CTPOCHMM BEIIECTBA
2.1 | Crpoenue BemectBa | 1 AKnacc
https://www.yaklass.ru/p/fizika/7-
klass/pervonachalnye-svedeniia-o-stroenii-
veshchestva-11123/stroenie-veshchestva-11332
2.2 | IBwkeHue ul2 SIKnace https://www.yaklass.ru/p/fizika/7-
B3aUMOJICHCTBUE klass/pervonachalnye-svedeniia-o-stroenii-
YJaCTHUII BEUIECTBA veshchestva-11123/dvizhenie-chastitc-
veshchestva-11333
2.3. | ArperatHbie 2 SKmacc https://www.yaklass.ru/p/fizika/7-
COCTOSIHUS BEII[ECTBA klass/pervonachalnye-svedeniia-o-stroenii-

veshchestva-11123/agregatnye-sostoianiia-
veshchestva-11335

JBUKeHHe U B3aMMOJAeCTBHE TeJl

3.1

MexaHu4ecKoe 3 SKmacc
JIBUKCHHE https://www.yaklass.ru/p/fizika/7-klass/dvizhenie-

i-vzaimodeistvie-tel-11864/osnovnye-poniatiia-
mekhanicheskogo-dvizheniia-11865
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3.2. | Unepmus, macca, | 4 SKnacc
IUIOTHOCTH https://www.yaklass.ru/p/fizika/7-klass/dvizhenie-
i-vzaimodeistvie-tel-11864
3.3. | Cuia. Bunag! cuin. 14 SIKnacc

https://www.yaklass.ru/p/fizika/7-klass/dvizhenie-
i-vzaimodeistvie-tel-11864/sila-vidy-sil-7590793

I[aB.]'[eHI/Ie TBEPAbIX TEJI, )KI/IL[KOCTeﬁ H ra3oB

4.1 | HaBnenue. Ilepenmaua | 3 SIKnacc
JaBJICHUS TBEPABIMHU https://www.yaklass.ru/p/fizika/7-klass/davlenie-
TeJIaMH, KHIKOCTIMHU tverdykh-tel-zhidkostei-i-gazov-11881
U razamMu.

4.2 | JlaBneHHe XHAKOCTH | 5 SIKnacc
https://www.yaklass.ru/p/fizika/7-klass/davlenie-
tverdykh-tel-zhidkostei-i-gazov-
11881/gidrostaticheskoe-davlenie-davlenie-na-
dne-morei-i-okeanov-11887/re-63b04b51-5e92-
4f08-90d6-853df324b2e0

4.3 | ArmochepHoe 6 SAKnace

JaBIICHHE. https://www.yaklass.ru/p/fizika/7-klass/davlenie-
tverdykh-tel-zhidkostei-i-gazov-
11881/atmosfernoe-davlenie-i-ego-izmerenie-
opyt-torrichelli-11885

4.4. | [leficTBUE )KUJKOCTU H | 1 SAKnacc

ra3a Ha HOFPY)KéHHOG
B HUX TCJIO.

https://www.yaklass.ru/p/fizika/7-klass/davlenie-
tverdykh-tel-zhidkostei-i-gazov-11881/deistvie-
zhidkosti-i-gaza-na-pogruzhennoe-v-nikh-telo-
plavanie-tel-11890/re-ed5cf2a8-66eb-4004-9c4e-
1b2b3c5009ac

Padora. MomHocTh. JHEprus.

5.1

PaGora 1 MOIITHOCTE.

3

SAKnacc
https://www.yaklass.ru/p/fizika/7-klass/rabota-i-
moshchnost-energiia-11875

5.2

HpOCTbIe MCXAaHU3MBEI.

SKnacc
https://www.yaklass.ru/p/fizika/7-klass/rabota-i-
moshchnost-energiia-11875/prostye-mekhanizmy-
11878

5.3

Mexannueckas
SHEprus

SKnacc
https://www.yaklass.ru/p/fizika/7-klass/rabota-i-
moshchnost-energiia-11875/mekhanicheskaia-
energiia-12347

IloBTOpPHTE/IBLHO-0000111101IIHIT MOLYJIb

6.1. | IToBropenue 3
Oou1ee konuyecTBO yacoB | 68
8 kuace
Ne HanmeHoBanue KonunuyectBo DJIeKTPOHHbIe (LM (pPpOBbIE)
pa3/iesioB M TeM 4yacos o0pa3oBaTe/bHbIEe pecypchl

NPOrpaMMbl

TenoBble ABJIEHUA

1.1 | Ctpoenue wu cBoiictBa | 7 AKnacc

BEIECTBA.
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https://www.yaklass.ru/p/fizika/8-
klass/stroenie-i-svoistva-veshchestva-
7590802

1.2 | TeroBbie IpOLIECCHI

21

SKnacc
https://www.yaklass.ru/p/fizika/8-
Klass/teplovye-protcessy-12324

JIeKTPHYECKHil TOK U MATHUTH

bl¢ ABJICHUSA

2.1 | DnekTpuueckue  3apsubl. | 7 SAKnacc
3apspkeHHBIE Telna M UX https://www.yaklass.ru/p/fizika/8-
B3aMMO/ICHCTBHE. klass/elektricheskie-zariady-zariazhennye-
tela-i-ikh-vzaimodeistviia-12351
2.2 | IlocTosiHHBIN 20 SAKnacc
AJIEKTPUUYECKUI TOK. https://www.yaklass.ru/p/fizika/8-
klass/postoiannyi-elektricheskii-tok-7590806
2.3. | MaruuTHbIC SIBJICHHUS. 6 SAKnacc
https://www.yaklass.ru/p/fizika/8-
klass/magnitnye-iavleniia-18851
2.4. | DnekTpoMarHuTHas 4 SAKnacc
HHIYKITUS. https://www.yaklass.ru/p/fizika/8-

klass/elektromagnitnaia-induktciia-7590807

IToBTOPHUTENBHO-00001IAKOIMH MOYJIb

3.1. | IToBTopenue 3
OO0111€€ KOJIMYECTBO YacOB 68
9 kJyacc
Ne HaunmeHoBanue KoumnuectBo DJIeKTpoHHbIe (L (poBbIE)
pa3iejioB M TeM JacoB o0pa3oBaTebHbIC PeCypChl
MPOrpaMMbl
MexaHuvyecKne ABJICHUS
11 MexaHnndeckoe 10 SKnacc
IBUYKEHUE U CIIOCOOBI €T0 https://vk.com/away.php?to=https%3A%2F%
OTHMCAHUS 2Fwww.yaklass.ru%2Fp%2Ffizika%3FYKISh

owAll%3D1%23program-9-klass&utf=1
https://vk.com/away.php?to=https%3A%2F%
2Fedu.ismart.org%?2Fcatalog%2F1b9al7-
fizika%2F1-
mehanika%3Fview%3Dtasks%26categoryCo
de%3Da707eb-fizika-9-klass&utf=1

1.2 BzaumoneiictBue Ten 20 SIKmacc
https://vk.com/away.php?to=https%3A%2F%
2Fwww.yaklass.ru%2Fp%2Ffizika%3FYKISh
owAll%3D1%23program-9-klass&utf=1
https://vk.com/away.php?to=https%3A%2F%
2Fedu.ismart.org%2Fcatalog%2F1b9al7-
fizika%2F1-
mehanika%3Fview%3Dtasks%26categoryCo
de%3Da707eb-fizika-9-klass&utf=1

1.3 | 3akoHBI COXpaHEeHUs 10 SAKnacc

https://vk.com/away.php?to=https%3A%2F%
2Fwww.vaklass.ru%2Fp%2Ffizika%3FYKkISh
owAll%3D1%23program-9-klass&utf=1



https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Ffizika%3FYklShowAll%3D1%23program-9-klass&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Ffizika%3FYklShowAll%3D1%23program-9-klass&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Ffizika%3FYklShowAll%3D1%23program-9-klass&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Ffizika%3FYklShowAll%3D1%23program-9-klass&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Ffizika%3FYklShowAll%3D1%23program-9-klass&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Ffizika%3FYklShowAll%3D1%23program-9-klass&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Ffizika%3FYklShowAll%3D1%23program-9-klass&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Ffizika%3FYklShowAll%3D1%23program-9-klass&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Ffizika%3FYklShowAll%3D1%23program-9-klass&utf=1
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https://vk.com/away.php?to=https%3A%2F%
2Fedu.ismart.org%?2Fcatalog%2F1b9al7-
fizika%2F1-
mehanika%3Fview%3Dtasks%26categoryCo
de%3Da707eb-fizika-9-klass&utf=1

Mexanndyeckne KoJie0aHUS U BOJHBI
2.1 Mexannyeckue 7 SIKnacc
KoJebaHus https://vk.com/away.php?to=https%3A%2F%
2Fwww.yaklass.ru%2Fp%2Ffizika%3FYkISh
owWAIl%3D1%23program-9-klass&utf=1
https://vk.com/away.php?to=https%3A%2F%
2Fedu.ismart.org%?2Fcatalog%2F1b9al7-
fizika%?2F1-
mehanika%3Fview%3Dtasks%26categoryCo
de%3Da707eb-fizika-9-klass&utf=1
2.2 MexaHuueckie BOJHEL | 8 SIKnacc
3ByK https://vk.com/away.php?to=https%3A%2F%

2Fwww.yaklass.ru%2Fp%2Ffizika%3FYkISh
owAll%3D1%23program-9-klass&utf=1
https://vk.com/away.php?to=https%3A%2F%
2Fedu.ismart.org%?2Fcatalog%2F1b9al7-
fizika%2F1-
mehanika%3Fview%3Dtasks%26categoryCo
de%3Da707eb-fizika-9-klass&utf=1

3J1€KTp0MaFHHTHO€ IMOJIC U 3JICKTPOMATrHUTHDBI

€ BOJIHbBI

3.1

SJIGKTpOMaFHI/ITHOC I10JIC
u OJICKTPOMArHuTHLIC
BOJIHBI

6

SIKacce
https://vk.com/away.php?to=https%3A%2F%
2Fwww.yaklass.ru%2Fp%2Ffizika%3FYkISh
owWAIl%3D1%23program-9-klass&utf=1
https://vk.com/away.php?to=https%3A%2F%
2Fedu.ismart.org%?2Fcatalog%2F1b9al7-
fizika%?2F1-
mehanika%3Fview%3Dtasks%26categoryCo
de%3Da707eb-fizika-9-klass&utf=1

CBeTOBbBI€ SIBJICHUA

4.1

3aKOHEBI
pactpocTpaHeHUs CBETa

SIKnacc
https://vk.com/away.php?to=https%3A%2F%
2Fwww.yaklass.ru%2Fp%2Ffizika%3FYkISh
owWAIl%3D1%23program-9-klass&utf=1
https://vk.com/away.php?to=https%3A%2F%
2Fedu.ismart.org%?2Fcatalog%2F1b9al7-
fizika%2F1-
mehanika%3Fview%3Dtasks%26categoryCo
de%3Da707eb-fizika-9-klass&utf=1

4.2

JInH3EI
npuOOpbI

n  OIITHYCCKUC

SIKnacc
https://vk.com/away.php?to=https%3A%2F%
2Fwww.yaklass.ru%2Fp%2Ffizika%3FYkISh
owWAIl%3D1%23program-9-klass&utf=1
https://vk.com/away.php?to=https%3A%2F%
2Fedu.ismart.org%?2Fcatalog%2F1b9al7-

fizika%?2F1-



https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Ffizika%3FYklShowAll%3D1%23program-9-klass&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Ffizika%3FYklShowAll%3D1%23program-9-klass&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Ffizika%3FYklShowAll%3D1%23program-9-klass&utf=1
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mehanika%3Fview%3Dtasks%26categoryCo
de%3Da707eb-fizika-9-klass&utf=1

4.3 Pasznoxenue

CBETa B CIIEKTP

oeJoro

SIKmacc
https://vk.com/away.php?to=https%3A%2F%
2Fwww.yaklass.ru%2Fp%2Ffizika%3FYKISh
owWAIl%3D1%23program-9-klass&utf=1
https://vk.com/away.php?to=https%3A%2F%
2Fedu.ismart.org%?2Fcatalog%2F1b9al7-
fizika%?2F1-
mehanika%3Fview%3Dtasks%26categoryCo
de%3Da707eb-fizika-9-klass&utf=1

KBanrToBble iBJIeHUSA

5.1 | Ucnyckanue
MOTJIOUICHHE
aTOMOM

CBETa

SIKmacc
https://vk.com/away.php?to=https%3A%2F%
2Fwww.yaklass.ru%2Fp%2Ffizika%3FYKISh
owAIll%3D1%23program-9-klass&utf=1
https://vk.com/away.php?to=https%3A%2F%
2Fedu.ismart.org%?2Fcatalog%2F1b9al7-
fizika%?2F1-
mehanika%3Fview%3Dtasks%26categoryCo
de%3Da707eb-fizika-9-klass&utf=1

5.2

CTpOCHI/IC ATOMHOTIO A1pa

SIKacce
https://vk.com/away.php?to=https%3A%2F%
2Fwww.yaklass.ru%2Fp%2Ffizika%3FYKISh
owWAIl%3D1%23program-9-klass&utf=1
https://vk.com/away.php?to=https%3A%2F%
2Fedu.ismart.org%?2Fcatalog%2F1b9al7-
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mehanika%3Fview%3Dtasks%26categoryCo
de%3Da707eb-fizika-9-klass&utf=1

5.3 | SlnepHble peakiuu

SIKnacc
https://vk.com/away.php?to=https%3A%2F%
2Fwww.yaklass.ru%2Fp%2Ffizika%3FYKISh
owAIll%3D1%23program-9-klass&utf=1
https://vk.com/away.php?to=https%3A%2F%
2Fedu.ismart.org%?2Fcatalog%2F1b9al7-
fizika%?2F1-
mehanika%3Fview%3Dtasks%26categoryCo
de%3Da707eb-fizika-9-klass&utf=1

IoBTOpHUTEIHbHO-0000 AN

MOIYJb

6.1
coJiepKaHus
¢u3uku 3a 7 -9 kiacc

[ToBTOpenHue n 06obIIEeHNE
Kypca

9

SIKnacc
https://vk.com/away.php?to=https%3A%2F%
2Fwww.yaklass.ru%2Fp%2Ffizika%3FYKISh
oWAIl%3D1%23program-9-klass&utf=1
https://vk.com/away.php?to=https%3A%2F%
2Fedu.ismart.org%2Fcatalog%2F1b9al7-
fizika%?2F1-
mehanika%3Fview%3Dtasks%26categoryCo
de%3Da707eb-fizika-9-klass&utf=1

OO011ee KOJIMYECTBO YaCOB

102



https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Ffizika%3FYklShowAll%3D1%23program-9-klass&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Ffizika%3FYklShowAll%3D1%23program-9-klass&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Ffizika%3FYklShowAll%3D1%23program-9-klass&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Ffizika%3FYklShowAll%3D1%23program-9-klass&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Ffizika%3FYklShowAll%3D1%23program-9-klass&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Ffizika%3FYklShowAll%3D1%23program-9-klass&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Ffizika%3FYklShowAll%3D1%23program-9-klass&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Ffizika%3FYklShowAll%3D1%23program-9-klass&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Ffizika%3FYklShowAll%3D1%23program-9-klass&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Ffizika%3FYklShowAll%3D1%23program-9-klass&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Ffizika%3FYklShowAll%3D1%23program-9-klass&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Ffizika%3FYklShowAll%3D1%23program-9-klass&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Ffizika%3FYklShowAll%3D1%23program-9-klass&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Ffizika%3FYklShowAll%3D1%23program-9-klass&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fwww.yaklass.ru%2Fp%2Ffizika%3FYklShowAll%3D1%23program-9-klass&utf=1

