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1. HosicHuTeNbHAsA 3aMUCKA

Llenpto m3ydenus ydyeOHoro mpenmera «Dusmka» SBISETCS MPHOOpETEHUE WHTEpeca U
CTpeMJICHUS] O0y4aroMXcsd K HAYYHOMY M3YUEHUIO MPHUPOAbI, Pa3BUTHE UX UHTEIIEKTYaJbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH; pa3BUTHE TPEACTABICHUH O HAyYHOM METOAE TO3HAHHS U
(GbopMHUPOBAaHKE HCCIEIOBATENBCKOIO OTHOLIEHUS K OKPY)KAIOIIKUM SIBICHUSM; (OpMHUpOBaHUE
HAY4YHOTO MHUPOBO33PEHUS KaK pe3yJibTaTa U3y4eHUsI OCHOB CTPOCHUS MaTepUH U (PyHIaMEHTaIbHbIX
3aKOHOB (U3MKH; (OpMHpPOBAHUE MPEACTABICHUM O poau (QU3MKU I Pa3BUTHS JIPYrHX
€CTeCTBEHHbIX HAYK, TEXHUKH M TEXHOJIOTH; pa3BUTHE MpPEICTABICHUNA O BO3MOXHBIX cepax
Oynymiei nmpodecCuOHATBHOM MeATeTbHOCTH, CBI3aHHON ¢ (DM3UKOM, TIOJATOTOBKA K JaTbHEHIIIEMY
00y4YEHHIO B TOM HAIpaBJICHUH.

3amauamu yaeOHoro npeameta « DU3ukay SBISIOTCS:

- IPHOOpETEeHNE 3HAHUN O JUCKPETHOM CTPOCHHMM BELIECTBA, O MEXAHWYECKUX, TEIUIOBBIX,
AJIEKTPUICCKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

- IpUOOpETeHNE YMEHUN OMMCHIBATh U OOBACHATH (PU3NUECKHE SBJICHHS C UCIIOJIb30BAaHUEM
MOJIyYEHHBIX 3HAHHWM; OCBOEGHHE METOJOB pEUIeHHs] MNPOCTEHIIMX pacu€THBIX 3a1ady ¢
UCIIOJIb30BaHUEM (DPU3MYECKUX MOJeNei, TROPUECKUX U NPAKTUKOOPHUEHTUPOBAHHbIX 3a/1ay;

- pa3BUTHE YMEHUN HAOJI0JIaTh MPUPOJHBIE SBJICHUS U BBIIOJHATH OIBITHI, JJAOOpATOPHBIE
paboThI U SKCIIEPUMEHTAIIbHBIE UCCIIEI0BAHMS C UCIIOJIb30BAHUEM U3MEPUTENIbHBIX IPUOOPOB;

- OCBOCHHE NPUEMOB palbOThl ¢ HWHPOPMAIMEH (PU3MUECKOTO CONEpIKaHUs, BKIIOYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIKEHHMSX (HU3UKM, aHAIM3 M KPUTHUYECKOE OLICHUBaHME
uHbopMaIuy;

- 3HAKOMCTBO €O cepaMu NpoQecCuoHaIbHON AEATEIbHOCTH, CBA3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSIMU, OCHOBAHHBIMU Ha JOCTHKEHUSAX (PU3NUECKON HAYKH.

Mecro npenmeta «Pusnka» B yueOHOM IUIAHE.

B coorBerctBUu ¢ ®DenepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOT0 00111er0 00pa3oBaHus yueOHbIi peamer «Pu3nkay» sBIsSeTCS CUCTEMO0OPa3yOLIIM IS
€CTECTBEHHO-HAYYHBIX Y4YEOHBIX IMPEIMETOB, MOCKOIbKY (U3NYECKUE 3aKOHBI JIeKAT B OCHOBE
IPOIIECCOB U SIBIICHUH, N3y4aeMbIX XUMHUEH, ONOOorHei, acTpoHoOMueH U pusnyeckoi reorpaduei,
BHOCHT BKJIaJl B €CTECTBEHHO-HAYyYHYIO KapTUHY MHpa, IpeJocTaBisieT Hanboee siCHbIe 00paslibl
NPUMEHEHHUs] HAYyYHOT'O METO/1a IO3HAHUS, TO €CTh CIIOC00a MOTY4YEHHUs JOCTOBEPHBIX 3HAHUN O MUpE
U SIBJISIETCS 00s13aTeIbHBIM U1 n3yueHus. Ha nzydenue npenmera (6a30BbIil ypOBEHB) OTBOJIUTCS: B
7 xinacce — 68 gacoB B rof (2 yaca B Hezien0), B 8 kiacce - 68 4acoB B rof (2 4aca B Heem0), B 9
kiacce - 102 gaca B rox (3 yaca B HeZIeNIO).

Jns peanuzanmuu mporpaMMmbl B 7 Kiacce wucnoib3yercss yueOHuk W.M.IlepslikuHa,
A.N.MBanoBa «®wuszuka — 7», 2025 r., B 8 knaccax - yueOnuk M.M.Ileppimkuna, A.U.MBanoBa
«Dusuka — 8», 2025r, B 9 kiacce — yueOuuk .M.Ilepoimkuna, A.M.MBanoBa «®@uzuka — 9, 2025r.

Pabouass mporpamma ydeOHoro mpeamera «Du3nkay COCTaBleHa ¢ Y4YeTOM pabodeit

IporpaMMbl  BOCHHTaHHs. BochnuTarenbHbIi NOTEHIMAd JaHHOTO y4yeOHOro mpeaMera
o0ecrieunBaeT peaan3alnio CIeAyOUINX HEeNeBbIX IPUOPUTETOB BOCIUTAHUS 00YUarOIIMXCS:

- YCTAaHOBJICHHE JIOBEPUTENBHBIX OTHOIICHHH MEXIy YYHTEIeM M ero Yy4eHUKaMH,
CIOCOOCTBYIOIUX TO3UTHBHOMY BOCHPHUATHIO YyYallUMUCA TpeOOBaHUH M TPOCHO y4yUTens,
NpPUBJICUCHUIO HMX BHUMaHHs K OOCyXJaeMoil Ha ypoke HWHGOpMAIM{, aKTUBU3AIUH HX
MO3HABATENIbHOM 1eATeIbHOCTH;

- moOyXKJeHHE UIKOJBHUKOB COONIONaTh HAa YpPOKE OOIIENPUHATHIE HOPMBI TMOBEACHUS,
npaBwia OOUIEHMSI CO CTAPIIMMH (YUUTENSIMHM) M CBEPCTHUKAMHU (IUIKOJIbHUKAMU), TPUHIMUIIBI
yueOHOW JUCIUILTUHBI U CAMOOPTaHU3alINN;

- NIpPUBJEYECHNE BHUMAHUS IIKOJIBHUKOB K LIEHHOCTHOMY AaCIEKTY M3Yy4aeMbIX Ha ypoKax
SBIICHUH, OpraHu3aIys uX paboThl C MOTyYaeMoil Ha ypOKe COIMAIbHO 3HaYMMON HH(pOopMaIuei —
WHHULIMUPOBAHUE €€ OOCYXIEHHs, BBICKA3bIBAaHHs YJYaIIMMHUCS CBOETO MHEHHUS IO €€ IOBOAY,
BBIPaOOTKH CBOETO K HEH OTHOILICHUS;

- UCTIOJIH30BAHNE BOCIMUTATEIBHBIX BO3MOXKHOCTEH COAEp)KaHUsI Y4eOHOTrO TpeaMeTa uepes
JEMOHCTPAIMIO JETSIM MPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO TMOBEACHHS, MPOSBICHUS



3

YeJI0BEKOII00Us 1 T0OPOCEepACIHOCTH, Yepe3 MoA00p COOTBETCTBYIOIINX TEKCTOB IS YTCHHUS, 331249
JUIS peUIeHus1, MPOOJIEMHBIX CUTYalUi U1 00CYX/I€HUS B KJIacce;

- IPUMEHEHNE Ha YPOKE WHTEPAKTUBHBIX (POpPM pabOThI yUalIuXCsl: HHTEIIICKTYAIbBHBIX UTD,
CTUMYJIHMPYIOUIMX II03HABATEIbHYI0 MOTHBALMIO IIKOJBHUKOB; AMJAKTUYECKOTO TeaTpa, TIIe
MOJTyYEHHbIE Ha YPOKE 3HAHUs OOBITPHIBAIOTCS B TEATPAIbHBIX IIOCTAHOBKAX; JUCKYCCHH, KOTOPbIE
JIAI0T YYalMMCs BO3MOXKHOCTb ITPHOOPECTH OMBIT BEACHUSI KOHCTPYKTUBHOTO JIMAJIOTa; FPYyNIOBOH
paboThl UM pabOTHI B Mapax, KOTOPBIE yyaT MIKOJbHUKOB KOMaHAHON paboTe U B3aUMOAECHCTBUIO C
JIPYTUMU JETbMU;

- BKJIFOYEHHE B YPOK UTPOBBIX IIPOLEYP, KOTOPBIE IIOMOTAIOT MTOAAEPKATh MOTUBALIMIO JETEN
K IIOJIyYCHUIO 3HAHUHM, HAJIAXUBAHUIO IIO3UTUBHBIX MEKIWYHOCTHBIX OTHOILICHHMNM B KIacce,
MIOMOTal0T YCTaHOBJICHUIO JOOpOKeIaTeNIbHOI aTMOC(EpPhI BO BpeMs ypOKa;

- opraHuzanus IedcTBa MOTUBUPOBAHHBIX M O3PYJUPOBAHHBIX YYaIIMXCS HaX HX
HEYCIEBAIOIIMMHY  OJHOKJIACCHUKAMM, JAOLIETO UIIKOJIBHUKAM COLHAJIBbHO 3HAYMMBINA  OIBIT
COTPYAHMYECTBA U B3aUMHOU [TOMOILIY;

- MHULMMPOBAHNUE U NOJJIEPKKA MCCIIEI0BATEIBCKON AEATENbHOCTH IIKOJIBHUKOB B pPaMKax
peanusalMd MMM MHAMBUAYAIBHBIX M TPYIIOBBIX HCCIEAOBATECIBCKUX IIPOEKTOB, YTO JAACT
HIKOJIbHUKaM BO3MOXKHOCTb MPUOOPECTH HABBIK CAMOCTOSITEIbHOTO PEIICHUS TEOpPeTHUECKON
npoOJeMbl, HaBbIK I'€HEPUPOBAHUS M O(POPMIICHHS COOCTBEHHBIX MJICH, HABBIK YBAXKUTEIHHOI'O
OTHOIIEHHUS K YYXHM uAesIM, OQOPMIIEHHBIM B paldoTax Jpyrux HccieaoBaTeaeil, HaBBbIK
nyOJIMYHOTO BBICTYIUIEHUS IEpe]l ayAUTOpUEH, apryMEHTHUPOBAHUS M OTCTAaUBaHMS CBOEH TOUYKHU
3pEHHUSL.

2. Copepxanue padoueii nporpammbl «Pu3nka»
7 KJIACC

Pa3znen 1. ®usuka u €€ poJib B NO3HAHUU OKPYKAKIIEr0 MUPA.

®usuka — Hayka o mpupone. SBnenus npuponasl. OU3NYECKHE SBICHUSA: MEXaHUYECKHE,
TEIJIOBBIE, ITIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@usnueckue BenWYMHBL. V3Mmepenue ¢usumueckux BenuyuH. Dusznueckue MNpUOOPHI.
[TorpemHocTs n3MepeHuii. Mexx1yHapoaHas CUCTEMA €IMHHII.

Kak ¢u3uka u apyrue ecTeCTBEHHbIC HAYKH U3YYarOT NpUpoay. EcTeCTBEHHOHAYYHBIN METOT
MO3HaHUs: HAOJI0JeHNEe, TOCTAHOBKA HAYYHOI'O BOIPOCA, BBIABUKEHHE TUIIOTE3, SKCIIEPUMEHT 110
MPOBEpPKE THUIIOTE3, OOBsICHEHHE HaOmomaeMoro spieHus. Onucanue (U3MUECKUX SIBICHUN C
IIOMOIILIO MOJIEJIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIJIOBbIE, JIEKTPUUECKHE, MAaTHUTHBIE, CBETOBBIE SBJICHUS.
2. Ousnueckue NpuOOpPHl W Mpolenypa MPSIMbIX H3MEPEHUH aHAJIOTOBHIM U IU(PPOBBIM
puoopoOM.
Jlabopamopusie pabomot u onvimel.
Omnpenenenue UeHbl JeIeHUs HIKAIbl K3MEPUTEIBLHOTo puodopa.
N3mepenne paccTOSHUN.
N3mepenne o0bEMa )KUIKOCTH B TBEPIOTO Tea.
Ornpenenennie pa3MepoB MaJlbIX TeJl.
W3mepenne TemnepaTypbl IpU TOMOIIH KUIKOCTHOTO TEPMOMETpA U TaTYMKA TEMIIEPATypHI.
[IpoBeneHue uccieqoBaHus O MPOBEPKE TUIIOTE3bI: JATBHOCTD MOJIETA IIAPUKA, TYILIEHHOTO
TOPU30HTAJILHO, TEM OOJIbIIE, YeM OOJIbIIE BBICOTA ITYCKA.
Pasnen 2. [lepBoHayanbHbIe CBeAeHNS 0 CTPOCHUH BelleCTBA.
CrpoeHue BelecTBa: aToMbl U MOJIEKYJIBL, X pa3Mepsbl. OIBITHI, 10Ka3bIBAIOLINE AUCKPETHOE
CTPOEHHE BEIIECTBA.

JlBukeHne dvactull BemecTBa. CBS3b CKOPOCTH JBW)KEHMSI YacTHIl C TEMIIEpaTypoi.
bpoynoBckoe nBuxkenue, auddysus. BzaumoneiicTBHe wyacTHIl BeLIECTBAa: MNPUTSHDKEHHE U
OTTaJIKMBaHUE.

ok wnE



ArperaTHble  COCTOSIHMSI ~ BEILECTBA: CTPOCHME TIa30B, IKUAKOCTEH UM TBEPABIX
(KpUCTaIMYEeCKuX) Tei. B3auMoCBsS3b MeEXIy CBOWCTBAMU BEUIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX U UX @TOMHOMOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HaGmtonenne GpOyHOBCKOTO JIBHIKCHHUS.
2. Hab6mronenue nuddysuu.
3. HaOmonenue sBrneHWiA, OOBSCHSIOMMXCS TPUTSDKEHHEM WM OTTAIKHBAHUEM YaCTHUI]
BELIECTBA.
Jlabopamopnuvie pabomel u onvimel.
1. Ouenka quameTpa aToMa METOJOM PSAOB (C HCTONb30BaHHEeM (GoTorpaduii).
2. OmbITH IO HAOJTFOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
3. OmBbIThI 10 0OHAPY)KEHUIO IEHCTBHSI CUII MOJICKYJISIPHOTO MPUTSKEHHUS.

Pa3nen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl.

Mexannueckoe nBuxkeHue. PaBHoMepHOe U HepaBHOMepHOe JIBHkeHUe. CkopocTh. Cpenuss
CKOPOCTb IPU HEPAaBHOMEPHOM JIBI>KEHUU. Pacuér myTu U BpeMEHHU ABUKECHUS.

SIBnenue nHepUMU. 3aKOH MHEpLUUHU. B3auMmozeiicTBue Ten Kak IpUYMHa U3MEHEHUS CKOPOCTH
JIBUKEHUsT Tesl. Macca kak Mepa MHepTHOCTH Tena. [lnoTHocTh BemiectBa. CBSI3b IUIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B €IUHHIIE 00bEMA BEILIECTBA.

Cuna xak xapakTepucTuka B3aumosencTBus tei. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CWJIBI C ITIOMOIIBI0 JUHAMOMETPA. SIBJIeHUE TIArOTeHUs U cwila TsokecTH. Chia TSKeCTH Ha JPYIrux
wiaHerax. Bec Tema. Hesecomocth. CroxkeHHE CHJI, HAIpaBJIEHHBIX [0 OJHON HPSIMOH.
PaBnogeiicTByromas cuil. Cuna Tpenusi. TpeHue CKONbKEHUs U TpeHue 1nokos. Tpenue B nmpupoje u
TEXHHUKE.

Hemoncmpayuu.
Habtoienue MexaHu4ecKkoro JBUKEHHs Teja.
N3mepenne ckopocTu NpSIMOIMHEWHOTO IBUKEHUS.
Habuntoienue siBieHUsI UHEPIUH.
Habmionenne u3MeHeHus: CKOPOCTH ITPHU B3aUMOJICHCTBHUHU Tell.
CpaBHEHME MacC M0 B3aUMOJIEUCTBUIO TEJ.
CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON IIPSIMOM.
Jlabopamopnusie pabomul u onvimel.
1. Omnpenenenue CKOPOCTH pPAaBHOMEPHOIO JBWXKEHMs (LIapuKa B IJKUIKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOMJIS U TaK Jlajee).
2. OmnpeneneHue cpenHeil CKOPOCTH CKOJIBXKEHUS Opycka WM MIapuKa IO HAaKJIOHHOU
IJIOCKOCTH.
Omnpenenenue MI0THOCTU TBEPIOTO TeNa.
4. OnbIThl, JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh pACTsDKeHHS (neopManuu) TPYKUHBI OT
IIPWIOKEHHOU CUJIBI.
5. OmnbIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI TPEHMsI CKOJBKEHHS OT Beca Teja U
XapakTepa COIPUKACAIOIINXCS TIOBEPXHOCTEH.

Pasnen 4. /laBnenne TBEPABIX TeJl, :KUAKOCTEH H I'a30B.

Hapnenne. CriocoObl yMEHBIIEHUS U yBeTHUeHHs AaBieHus. J[aBneHue raza. 3aBUCHMOCTD
naBieHus rasza ot o0béma, Temreparypsl. [lepenada gaBienus TBEPABIMU TeIaMH, KUAKOCTIMU U
razamu. 3akoH [lackang. IlHeBMaTHUeckue MalIMHBI. 3aBUCUMOCTb JAaBJICHHUS KUAKOCTH OT
riryounsl. ['unpocrarnyeckuii napagoke. Coobmaromuecs cocyasl. [ MapaBmudeckue MEXaHU3MBbI.

Atmocdepa 3emnun u atmochepHoe naBieHue. [IpUuMHBI CylIeCTBOBaHMS BO3AYIIHON
obonoukn 3emum. OmbiT Toppuuemnu. W3mepeHue arMochepHOTO JaBICHHS. 3aBUCHMOCTH
aTMoc(epHOTro aBlIeHUs OT BBICOTHI HaJl ypoBHEM Mopsi. [IpubGopsl i u3mepeHus atMochepHOro
JTaBJICHMSL.

JleiicTBHEe >KMIIKOCTH U Taza Ha MOTpYXEHHOE B HUX Teno. BrlTankuparomas (apXxumenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.

ok wnE
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3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYpBhI.
[lepenaya naBiaeHuUs: KUIKOCTHIO U Fa30M.
Coobmarommecs: CoCy/Ibl.
I'mppaBnnyeckuit mpecc.
[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHUS.
3aBUCUMOCTh BBITAJIKUBAIOLIEH CHIIBI OT 00bEMA MOrpYKEHHOM YacTW Teja U IUIOTHOCTU
JKUJKOCTH.
PaBeHCTBO BBITAIKMBAIOLIEN CUIIBI BECY BBITECHEHHON KHUIKOCTH.
8. VYcioBue riaBaHus TeIl: TUIAaBaHUE WJIM TOTPYKEHHUE TeNl B 3aBUCUMOCTH OT COOTHOIICHHS
IIJIOTHOCTEH TeNa U )KUJKOCTH.
Jlabopamopnuvie pabomel u onvimel.
1. HccnenoBaHue 3aBUCUMOCTHU Beca Tella B BOJie OT 00bEMa MOrpyKEHHOM B JKMIKOCTh YacTH
Tena.
OmnpeneneHne BITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B KHUAKOCTb.
3. TlpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIONICH CHJIBI, ICHCTBYIOMICH Ha TEJIO B KHIKOCTH, OT
MaccChl Tela.
4. OmnbIThl, AEMOHCTPUPYIOIIKE 3aBUCUMOCTb BBITAIKUBAIOLIECH CUJIBI, JEMCTBYIOIEH Ha TEIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B HKHUIAKOCTh YaCTHU TeJa U OT INIOTHOCTHU >KUIKOCTH.
5. KoncrpynpoBanue apeomerpa WIM KOHCTPYUPOBAaHHE JIOJKM U OOpeleieHue eé
IPYy30I0AbEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPrus.

Mexanunueckas pabota. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio paBHOBecHs pblyara.
[IpumeneHne npaBuia paBHOBECHs pblyara K 0J10Ky. «3omo0Toe mpaBuiao» Mexanuku. KIT/[ mpoctbix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckas 3Heprus. Kunerndeckas u noreHuuanpHas 3Heprud. IIpespamienue onHoro
BHJIa MEXaHUYECKOW SHEPTUM B APYroil. 3aKOH COXPAHEHHUS SHEPTUHU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepbl NPOCTHIX MEXAaHU3MOB.

Jlabopamopusie pabomot u onvimel.

1. Ompenenenue padboOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBHKEHHUH TeJa 10 TOPU30HTAIbHON
IIOBEPXHOCTHU.

Sk wnE
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2. HWccnenoBaHue yCiaOBHI paBHOBECHS phlyara.

3. WMsmepenune KIIJ] HaK1OHHOH MIIOCKOCTH.

4. H3yuyeHue 3aK0HA COXPAHEHHUS MEXaHUYECKON SHEPTHH.
8 KUIACC

Pa3gen 6. TenioBblie IBJICHHUS.

OCHOBHBIE TOJOXKEHUS MOJICKYJIIPHO-KUHETUUECKOW TEOpUU CTpOEHHUs BellecTBa. Macca u
pasmepsl aTOMOB M MOJIeKYyJ. ONBITHI, MOATBEPKIAIOINIME OCHOBHBIE TMOJIOKEHHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOTO COCTOSIHMH BemiecTBa. Kpucrammnyeckue u
amopdubie Tenma. OOBICHEHHE CBONCTB ra3oB, KHIKOCTEH M TBEPIBIX TEJ HAa OCHOBE IMOJIOKCHHMA
MOJICKYJIIPHO-KUHETUYECKOW Teopuu. (CMauumBaHWe W KanWUISIpHbIE sBJICHUS. TemnsoBoe
pacIIMpeHne U CKaTue.

Temneparypa. CBsi3b TeMIIEpaTyphl CO CKOPOCTHIO TETIOBOTO JABMKEHUS YacThll. BHyTpeHHsIs
sHeprusi. CriocoObl N3MEHEHHUST BHYTPEHHEH SHEPTUH: TeIUIONepeaada U coBepiieHne padboTel. Bub
TeIIoNepeIauu: TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3TyUCHHE.

KomuyectBo TemnoTel. YAeabHas TEMIOEMKOCTh BelIeCTBa. T1emIooOMeH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TeIUIOBOro OamaHca. [lmaBieHWe W OTBEpACBAHHE KPHUCTALTHYCCKUX
BEIIECTB. Y eNbHAs TeTuIoTa TuiaBiieHus. [lapoobpazoBanne u konaeHncanus. Mcmapenue. Kunenwue.
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VYaenpHas TeruioTa mapooOpa3oBaHUs. 3aBUCHMOCTh TEMIEPATyphl KHIIEHHS OT aTMOC(EpHOTrO
JABJICHMSL.

Brnaxnocts Bo3myxa.

DHeprus TOIINBA. Y IeibHasl TEeMI0Ta CTOPAHUS.

[Tpunuumns! padotsl Termnosbix aurateneit KII/] tennosoro nurarens. Temnosslie qBurarenn
Y 3aI1UTa OKPYKAIOIIEH Cpebl.
3aK0OH COXpaHEHUs U MPEBPAIICHHS YHEPTUHU B TEIUIOBBIX MPOIIECCaX.

Hemoncmpayuu.
Ha6mronenne 6poyHOBCKOTO JBUKEHUS.
Ha6monenue nuddysun.
HalGnronenue siBneHnii CMauyuBaHUsI ¥ KANTWJUISIPHBIX SIBJICHU.
Habmtoienue TernaoBoro pacimpeHust Te.
W3menenune gaBiaeHus ra3a mpu M3MEHEHUH 00bEMa M HArPEBAHUH WJTH OXJIAXKICHUH.
[IpaBuna u3aMepeHus TeMIepaTypsl.
Bunael rerionepenayun.
OxmnaxaeHue Ipy COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHuU pabOThl BHEITHUMH CHJIAMH.
10 CpaBHeHHE TEIOEMKOCTEN Pa3IUYHBIX BELIECTB.
11. HabGmrogenue KumeHus.
12. HaGnroieHre moCcTOsTHCTBA TeMITepaTyphl IPU TIABJICHUH.
13. Mojienu TeIJIOBBIX JIBUTATEIICH.
Jlabopamopusvie pabomost u onvimel.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUS.
OIbITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WIJIM caxapa.
OnbIThI 10 HAOJIOIEHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, )KUIKOCTEH U TBEPABIX TEl.
Omnpenenenue JaBiIeHUS BO3yXa B OAJUIOHE IIIIPHIIA.
OnbIThI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTD JIaBJICHUS BO3yXa OT €ro 00bEéMa U HarpeBaHUs
WJIU OXJIQXKICHHUS.
6. IlpoBepka THIIOTE3bl JIMHEWHOW 3aBUCUMOCTH JUIMHBI ~ CTOJIOMKA JKUJIKOCTH B
TEPMOMETPHUUYECKOI TPyOKe OT TeMIIepaTyphl.
7. HaOnrogenue uaMeHeHus: BHyTPEHHEHM SHEPTUH Teja B pe3yJibTaTe Terionepeaayu u padboTsl
BHEILIHUX CHUII.
WccnenoBanue siBJeHUS TEIII0O0OMEHA TIPH CMEIIMBAHUH XOJIOIHON U TOPSIYEH BOJIBI.
9. OmpeneneHue KOIWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPHU TEIJIOOOMEHE C HArpeThiM
METAJIIMYECKUM LIUITUHAPOM.
10. Onpenenenue yaenpHON TEMIIOEMKOCTH BEIIECTBA.
11. VccnenoBanue mpoiecca HCTIapeHHUS.
12. OnpeneneHre OTHOCUTEIBHON BIXKHOCTH BO3TyXa.
13. Omnpenenenue yaenpHOM TEIUIOTHI IUIABJICHUS JIb/IA.

Pa3nen 7. DiekTpuyeckne  MATHUTHBIE SIBJICHUS.

OnekTpuzanus Tea. [[Ba poaa saeKTpUUECKUX 3apsaoB. B3aumoneicTBre 3apsKEHHBIX Tedl.
3akon KyrnoHa (3aBUCHMOCTH CHUJIbI B3aMMOJICUCTBUS 3apsSKEHHBIX TeNl OT BEIUMYHMHBI 3apsiioB U
pPacCTOSTHUS MEXKTY TEJIaMH).

DnekTpuueckoe moje. Hampsk€HHOCTH anekTpuueckoro mnois. [lpuHumn cymneprno3unun
AIIEKTPUYECKHUX I0JIEH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu anekTpudeckux 3apsaaoB. JIeMEeHTapHbIN dnekTpudeckuil 3apsa. CTpoeHue atoma.
[TpoBOAHUKY U AMAIIEKTPUKHU. 3aKOH COXPAHEHHUSI DJIEKTPUUECKOTO 3apsijia.

DNeKTpUYeCKUd TOK. YCJIOBHSI CYIIECTBOBAHMS JJIEKTPUYECKOro ToKa. VcTouHMKM
IIOCTOSTHHOTO TOKa. JIEHCTBUS 3JIEKTPUUYECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KMJIKOCTSIX U Ta3ax.
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OnexTpuueckas 1emnb. Cuiia Toka. JiekTpuueckoe HanpskeHue. ConpoTUBIIeHNE TPOBOAHUKA.
VYaenbHOe compoTuBiIeHUE BemlecTBa. 3akoH Oma s yuyactka nenu. IlocrmegoBarenbHoe
napaielbHOe COSAMHEHUE TPOBOTHUKOB.

PaGota u MoIIHOCT 3eKTpUYecKoro Toka. 3akoH /xoyns—JleHmna. DnexkTpuueckue Lenu u
MOTPEOUTENH IEKTPUUECKOI 3Hepruu B ObITy. KopoTkoe 3aMbikaHUeE.

[TocrosiHHBIE MarHuTHl. B3aumopelcTBUE MOCTOSIHHBIX MAarHUTOB. MarHutHoe ToOJe.
MarauTHo€ 1moje 3eMJId U ero 3Ha4eHHe NS Ku3HU Ha 3emie. OnbiT Dpcerena. MaraHuTHoe 1mosie
AJIEKTPUYECKOr0 TOKa. [IpruMeHeHne 37eKTpOMarHuToOB B TeXHHKe. J|efiCTBHEe MarHUTHOrO MOJIs Ha
IIPOBOJHUK C TOKOM. DJIEKTPOABUTaTEIb IOCTOSIHHOTO TOKa. Vcronbp30BaHue 3J€KTpOABUTaTeNei B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIOPTE.

Onbitel  ®apanes.  SBnenue  siekTpoMarHuTtHoM — uHaykuuu.  [lpaBuno  Jlenna.
Onextporerepatop. CrnocoObl TMOMXY4EHHUS DSJICKTPUYECKOH HSHEpPru. DJIEKTPOCTAHIMHM Ha
BO300HOBIISIEMBIX UCTOYHUKAX YHEPTHH.

Jemoncmpayuu.
DIeKTpu3aIus Tel.
JIBa pojia 371€KTpUUECKUX 3apsi/10B M B3aUMO/ICHCTBHE 3aPsKEHHBIX TEIl.
YCeTpolCcTBO U JEHCTBHE IEKTPOCKOIIA.
DnexkTpocTaTHyecKasi MHIYKLHS.
3aKOH COXpaHEHUS IEKTPUICCKHUX 3aPsI0B.
[TpOBOTHUKY U AUIITEKTPHUKH.
MozenupoBaH#ue CHIIOBBIX JTHHUAN SJIEKTPUIECKOTO TTOJIS.
VcTOYHUKH TOCTOSIHHOTO TOKA.
JlelicTBUA SIIEKTPUYECKOrO TOKA.
0. DaeKTpuYecKuil TOK B )KUIKOCTH.
11. T'a30BbIH pa3ps.
12. U3mepenue Cuiibl TOKa aMIEPMETPOM.
13. MzmepeHnne aIeKTPUIeCKOro HApsDKEHHUS BOJIBTMETPOM.
14. Peocrat 1 Mara3uH CONpOTHUBICHUH.
15. B3zaumojeiicTBUE MOCTOSIHHBIX MarHUTOB.
16. MozaenupoBaHue HEBO3MOKHOCTHU Pa3IeJICHUs MOJIFOCOB MarHUTA.
17. MonenupoBaHue MarHUTHBIX MOJI€H MOCTOSHHBIX MarHUTOB.
18. OmeIT Dpcrena.
19. MaruauTtHOe 10JIe TOKa. DJIEKTPOMAarHuT.
20. JleiicTBME MarHUTHOTO MOJISI HA IPOBOJHHUK C TOKOM.
21. DneKTpoIBUTATENb TOCTOSTHHOTO TOKA.
22. ViccrnienoBanue sSIBJICHUA AJIEKTPOMArHUTHON MHIYKIINH.
23. OmnbiTel Dapajest.
24. 3aBHCHMOCTb HAIpaBJICHUs] UHAYKIIMOHHOTO TOKA OT YCJIOBHUIA €r0 BOSHUKHOBEHHSI.
25. DnexTporeHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopuvie pabomot u onvimel.
OnbITHI 1O HAOIOAEHUIO SJIEKTPU3ALUHU TNl MHAYKIUEH U PU COTPUKOCHOBEHUHU.
HccnenoBanue AeCTBUS SIEKTPUIECKOTO OIS Ha POBOJAHUKU U TUDIIEKTPUKH.
COopka u mpoBepKa padOoThHI JIEKTPHUUECKOH 1[eMH MOCTOSHHOTO TOKA.
W3mepenue u peryiupoBaHUe CUIIBI TOKA.
W3mepenue U peryInpoBaHNe HAMIPSKECHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYHIETO 4Yepe3 PEe3UCTOP, OT COMPOTUBICHHUS
pe3ncTopa M HANPSHKEHUS Ha PE3UCTOPE.
7. OmbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTH 3JIEKTPHUUECKOTO COMPOTUBIICHUSI IPOBOJAHUKA OT
€ro JUTMHBI, TUTOIA/IM TIOTIEPEYHOT0 CEYCHHS U MaTepHaa.
8. IlpoBepka mpaBuiia CIOXKEHHS HANPSHKEHUN TpPH TOCIEI0BATEIBHOM COEIWHEHUHU IBYX
PE3UCTOPOB.
9. TlpoBepka mpaBuia JUisi CUJIbI TOKA MPU MapaieIbHOM COeTMHEHUH PE3UCTOPOB.
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10. OmnpeneneHuie padbOTHI AIMEKTPUICCKOTO TOKA, HIYIIETO Yepe3 PE3UCTop.

11. Onpenenenne MOIIHOCTH 3JIEKTPUUYECKOTO TOKA, BBIJIENIAEMON Ha pe3rcTope.

12. NccnenoBanme 3aBUCUMOCTH CHITBI TOKA, WIYILETO Yepe3 JIAMITOUKY, OT HANPSHKEHUS Ha HEH.

13. Onpenenenune KIIJ[ narpeBarens.

14. UccnenoBanue MarHuTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MArHUTOB.

15. M3yueHure MarHuTHOTO MOJISI TOCTOSIHHBIX MarHUTOB MPHU UX OObEIMHEHUH U Pa3/IeIeHUH.

16. MccnenoBanue ACWCTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThl, AEMOHCTPUPYIOLIME 3aBHUCUMOCTh CHJIBI B3aUMOACWCTBHUS KaTYIIKH C TOKOM U
Mar"ura oT CHJIbl TOKa U HaIpaBJIEHUS TOKA B KaTYIIKE.

18. M3yuenue aeiicTBUS MArHUTHOTO IOJISl HA MIPOBOJIHUK C TOKOM.

19. KoncTpyupoBanue U u3y4eHrue padOThI JIEKTPOABUTATEIIS.

20. Uzmepenue KI1J] anexkTpoaBUraTeIbHON YCTaHOBKHU.

21. OnBITBI IO WCCIEJOBAHUIO SIBJICHUS DIIEKTPOMArHUTHON WHIYKIWW: WCCIIETOBaHHE
W3MEHEHUH 3HAYECHUsI U HAaIPaBJIEHUS MHAYKLMOHHOIO TOKa.

9 KUIACC

Pa3zgen 8. Mexannueckue siBJIeHHUA.

Mexannueckoe ABukeHHe. MarepuanbHasg Touka. Cucrema otcuéra. OTHOCHUTENBHOCTh
MEXaHUYECKOTO JBWXKEHUsA. PaBHOMepHOe mpsMoNMHENHOEe JBHKeHHE. HepaBHOMepHOE
npsMoJIuHEeHoe JBHKeHue. CpenHssi MU MIHOBEHHAs CKOPOCTb Tejla IPU HEPaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHOyckopeHHOE mpsiMoninHelHoe nBuxkeHue. CBoOomHoe majeHue. OMbIThI
[Nanmuies.

PaBHOMepHOE ABWXKEHHME 1O OKpykHOCTH. [lepwon u uactota oOpamuenusi. Jluneitnas u
YIJI0Bast CKOPOCTHU. LIeHTpOCTpEMUTENIBHOE YCKOPEHHE.

Ilepsbiii 3akoH Hbrorona. Bropoi 3akoH Herorona. Tperuit 3axon Herotona. IIpuniun
CYNIEPIO3ULIMH CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHusi: cuia TpeHUs CKOJIBKEHUS, CHJIa TPEHUS MTOKOs,
JIpYTHE BUbI TPCHHUS.

Cuita TSDKEeCTH M 3aKOH BCEMHUPHOT'O TSATOTEHUs. Y CKOpeHHe CBOOOIHOTrO najeHus. J[Buxenne
manet Bokpyr Cousnna. [lepBas kocMuueckasi CKOpocTb. HeBeCOMOCTh 1 neperpys3Ku.

PaBHOBecue martepuanbHON TOYKU. AOCOMIOTHO TBEPIOE Teno. PaBHOBecHe TBEPAOro Tena ¢
3aKpeIIEHHON OChlO BpaleHusi. MomeHT cuiibl. LIeHTp TskecTH.

Wmnynsc Tena. M3meHenwe wummynbca. VMmynbe cuibl. 3aKOH COXPaHEHUS HMITYJIbCA.
PeakTuBHOE IBMKEHUE.

Mexanunueckasi paboTa ¥ MOIIHOCTh. PaboTa CHil TSKECTH, yIIPYTOCTH, TpeHus. CBsI3b SHEPrUn
u paboTsl. [loTeHImanbHas 3Heprus Teia, NOJHATOrO HaJ MOBEPXHOCThIO 3eMid. [loTeHnnanbHas
9Heprus ckaroil npykuHel. Kunernueckas sHeprus. Teopema 0 KMHETUYECKOW SHEPruM. 3aKOH
COXPAHEHU MEXaHUYECKON JHEPTHH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHHUS Tella OTHOCUTEIBHO Pa3HbIX TE OTCUETA.
2. CpaBHeHHUE MyTeW U TPACKTOPHIA JIBHKEHHS OJHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX
TeJ OTCYETA.
H3MepeHne CKOpOCTH U YCKOPEHMS IPSIMOJIMHENHOTO JBUKCHUS.
HccenenoBanue NpU3HAKOB PaBHOYCKOPEHHOTO JIBUKECHHUS.
HaGnroneHnue 1BuKeHUs Teaa 1o OKPYKHOCTH.
HaGnronenne MexaHU4eCKUX SIBJICHUHN, MPOUCXOIAMINX B cucTtemMe orcuéra «Tenexka» npu
e paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIBHO KaOMHETa (PU3UKH.
7. 3aBHUCHUMOCTb YCKOPEHHS TeJla OT MAcCChl Tea U AEMCTBYIOLIEH Ha HErO CUJIBIL.
8. HabmroneHue paBeHCTBA CUJI IPU B3aUMOJICHCTBUY TeIl.
9. H3meneHwue Beca Tena Npu yCKOPEHHOM JIBIKEHHH.
10. Ilepenaya umnysbca Mpyu B3aUMOJICHCTBUHU Tell.
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11.
12.
13.
14.
15.
16.
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[TpeoOpa3oBaHus SHEPTUH ITPH B3aMMOICHCTBHH TEIL.

CoxpaHeHue UMIyJIbca MPU HEYIIPYTOM B3aUMOACHCTBUM.

CoxpaHeHne UMITyJIbca ITPU a0COIIOTHO YIPYTOM B3aUMOAEHCTBUM.

HaGntoneHue peakTUBHOTO IBUKEHHUS.

CoxpaHeHne MeXaHU4EeCKON IHEPTUH ITPU CBOOOIHOM Ia/IEHUH.

CoxpaHeHue MEXaHUYECKON SHEPTUH IIPU IBMKEHUH TeJla MO/ IeHCTBUEM MPYKUHBI.

Jlabopamopnuvie pabomel u onvimel.

1.

> ow

S

10.

11.

KoucTpynpoBanue Tpakrta AJisg pa3roHa U JajbHEHIero paBHOMEPHOIO JIBMKCHHSI IIapUKa
WJIN TCIICKKU.

Omnpenenenue cpeHEH CKOPOCTU CKOIBKEHHS OpyCKa WIIH ABMKCHHUS IIaPHKA [0 HAKJIOHHOM
TUTOCKOCTH.

Omnpenenenue yCKOPEHHs TeNa MPU PaBHOYCKOPEHHOM JIBH)KEHUU 110 HAKIIOHHOMN IITOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHHU IPH PABHOYCKOPEHHOM JABM)KEHHU O€3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka rumoTes3bl: €Cliv IPU PAaBHOYCKOPEHHOM JIBIDKCHHUH 0€3 Ha4aJIbHOW CKOPOCTU ITyTH
OTHOCSITCS KaK psii HEUETHBIX 4YHCEN, TO COOTBETCTBYIOIIME TMPOMEXKYTKH BpPEMEHU
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJBKEHHSI OT CHIIBI HOPMAaJIbHOTO JTABICHHUS.
Onpenenenne ko3P uimeHTa TPEHUS CKOTBKCHHUS.

Omnpenenenue KECTKOCTU NPYKUHBI.

Ornpenenenne padOThl CUIIBI TPEHHS TIPU PABHOMEPHOM JIBHYKCHHUH TeJIa IO TOPU30HTAIBHOM
MOBEPXHOCTH.

Omnpenenenne pabOThl CUJIBI  YOPYTOCTH MpPU THOIBEME Tpy3a C HCIOIb30BAaHHEM
HEIIOABUXXHOTI'O U ITOABUXKHOT'O 6JIOKOB.

W3ydeHue 3aKoHa COXpaHEHUS SHEPTUH.

Paznean 9. Mexannueckue Kojie0aHUsI U BOJHBI.

Konebatenbroe nBmwkeHne. OCHOBHBIE XapakTEPUCTUKUA KOJIeOAHMI: TEpUoj, YacToTa,
aMIuTyna. MarematudecKuil W NPYKMHHBIA ~ MasTHUKWA. [IpeBpaimenue sHepruv Impu
K0J1e0aTeIbHOM JIBUKEHUH.

3aryxatomue Konebanus. BoiHyxneHHble KoneOanus. Pe3onHanc. MexaHWYecKHE BOJIHBI.
CBolicTBa MexaHMYeCKUX BOJIH. [IpogoibHBIE U TTONIEpeYHbIE BOJIHBI. [[JIMHA BOJHBI U CKOPOCTH €€
pacrpocTpaHeHus. MexaHnyecKue BOJIHBI B TBEPAOM TeJIE, CECMUYECKUE BOJIHBI.

3ByK. ['poMKkoCTh 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MudpasByk u yapTpa3ByK.

Hemoncmpayuu.

Uk wwdE

Ha6mronenue konebanuii T o1 JSHCTBUEM CHUJITBI TSDKECTH U CHUJTBI YITPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Halmronenue BeIHYKIGHHBIX KOJIeOaHUW U pe30HaHca.

Pacripoctpanenne mpo0abHBIX U MONEPEYHBIX BOJIH (HA MOJICIH).
Habitoienue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pe30HaHC.

Jlabopamopnvie padomol u onvimel.

.

o

OmnpezeneHue 4acTOThl U MEpHOAA KOIeOaHUH MaTeMaTHYECKOTO MasiTHUKA.

Omnpenenenne 4acToThl U Mepro/ia KoieOaHuil Npy>KMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH TEpHOAa KOJICOaHH MOABEIIEHHOTO K HUTH Tpy3a OT UIUHBI
HUTH.

HccnenoBanue 3aBUCUMOCTH TIepro/ia KojeOaHui Mpy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
[TpoBepka HE3aBUCHMMOCTH TepHOJa KoleOaHWW Tpy3a, MOABEIICHHOTO K HUTH, OT MAaccChl
rpysa.

OnbITH, IEMOHCTPUPYIOIINE 3aBUCUMOCTh MEPHOAA KOJICOaHUN TPY>KUHHOTO MasTHUKA OT
MAaccChl Tpy3a U KECTKOCTH MPYKUHBI.

. VI3mepenue yckopeHus: CBOOOTHOTO MaCHHUS.

Pa3ne.11 10. D1eKTPOMArHUTHOE 110JI€ M 3JIEKTPOMAarHUTHbIC BOJIHBI.
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DNEeKTPOMarHuTHOE MoJie. DIEKTPOMarHuTHble BOJHBL. CBOMCTBA 3JE€KTPOMArHUTHBIX BOJIH.
[Ixana 3neKTpOMarHUTHBIX BOJIH. VCIIOIb30BaHNE 3JIEKTPOMArHUTHBIX BOJIH /ISl COTOBOM CBSA3H.

DnekTpomMarHuTHas nmpuponaa ceeta. CKopocTh cBeTa. BolHOBBIE CBOICTBA CBETA.

Jemoncmpayuu.

1. CsaoiicTBa JIEKTPOMArHUTHBIX BOJIH.
2. BomHoBBIE CBOICTBA CBETA.

Jlabopamopnuvie pabomet u onvimel.

1. H3yueHue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C IOMOIBIO MOOMIIBHOTO TeJe(OHa.

Pazgen 11. CeroBEI€e sIBJEHUS.

JlyueBas monens cBera. Mcrounuku cBeta. IIpsmonuHeiiHOEe pacnpocTpaHEHHE CBETA.
3armenus Connua u Jlynsl. Otpaxenue cera. [1nockoe 3epkano. 3akoH OTpakeHuUs CBETA.

IIpennomsieHne cBera. 3akoH IpenomieHUs cBeTa. [loiHOE BHyTpeHHee OTpa)KEHUE CBETa.
Hcnonp30BaHne MOIHOTO BHYTPEHHETO OTPAKEHUSI B ONTHUECKUX CBETOBOAX.

Jlunza. Xox nyueit B munH3e. Ontudeckas cuctema Goroarmnapara, MUKPOCKOIIA U TEJIECKOIA.
['na3 kak onTuyeckas cucreMa. bin3opykocTs U 1aJIbHO30PKOCTb.

Paznoxenue Genoro ceeta B cnekTp. OnbiTel HptoToHa. CliojkeHHE CHEKTPAJIbHBIX 1IBETOB.
Hucnepcus caera.

Hemoncmpayuu.
[IpssMonuHEHOE PacIIPpOCTPAHEHNE CBETA.
OtpakeHue cBera.
[Tonyuenue n3o0pakeHUi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomiieHne cBeTa.
Onrrnyeckuii CBETOBO/L.
Xon tyuelt B coOuparomei Junse.
XoJ1 Ty4deil B pacCEeUBAOIIEH JIMH3E.
[Tony4yenue n300paxKeHnit C MOMOIIBIO JTHH3.
[Tpunuun aeictBust GporoanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.
10 Mopens rnasa.
11. Paznoxenue 0enoro cBera B CIIEKT.
12. Tlony4enue Oenoro cBera Npu CIOKEHUU CBETA Pa3HBIX [[BETOB.
Jlabopamopnuvie pabomuol u onvimel.
HccnenoBanue 3aBUCMMOCTH YIJIa OTPAXKEHMsI CBETOBOTO JIyda OT yrJja I1aJIeHusl.
W3ydeHue xapakTepuCTUK U300paKeHUs IpeIMeTa B IJIOCKOM 3epKalie.
HccnenoBaHue 3aBUCHMOCTH YIUIa IPEJIOMIIEHHS CBETOBOTO Jyda OT yIjla HaJcHHUs Ha
TPAHUILIE «BO31YX—CTEKIIO».
[Toydenue n300pakeHUl C TOMOIIBIO COOMPAIOIIEH TUH3HI.
Onpenenenne POKyCHOTO pacCTOSHUS U ONTHYECKOW CHIIBI COOMPAIOIIEH JTMH3HI.
OnbITH IO PA3TI0KEHHUIO OEJIOT0 CBETA B CIIEKTP.
OMnBITHI IO BOCIPUSATHUIO [IBETA MPEAMETOB MIPHU UX HAOIIOACHUU Yepe3 LIBETOBBIE (PUIIBTPBI.
Pasneﬂ 12. KBaHTOBBIE SIBJICHMSI.
Omneitel Peszepdopna u mmanerapnas mojaenb aroma. Mojens atoma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBaHThl. JInHeNH4aTbie CIEKTPHI.

PannoaktuBHOCTh. Anb(da, 6eTa- 1 ramma-usnydenus. CTpoeHre aToMHOTO sipa. Hykinonnas
MOJeJIb aTOMHOTO siipa. M3otonel. PagunoaktuBHele npeBpamieHus. [lepuoa nomypacnaia aTOMHBIX
anep.

SAnepHble peakuuu. 3aKOHBI COXPAHEHMS 3aps/IOBOIO M MAcCOBOTO YHUCEN. DHEPrusl CBS3U
aTOMHBIX sifiep. CBs3p Macchl M dHepruu. Peaknuu cuHTtesa u aeneHus sep. VIcTouHUKM SHEprun
CoumHia u 3BE31.

SAnepHas oHepreTuka. JleMcTBUSA palMOAKTUBHBIX U3JIyYECHUN Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnexTpbl U3Iy4EeHHS U NOTJIOLICHMS.
2. CHexTpbl pa3lIuYHbIX Ta30B.
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CrnexTp Bomopo/a.
Habnronenue TpekoB B kamepe Bunbcona.
Pabora cuérunka HOHU3UPYIOMIUX U3TYUEHH.
Peructpanus usnyueHust IpupoJHBIX MUHEPAIOB U ITPOAYKTOB.
Jlabopamopnusie pabomel u onvimel.
1. HaOnroseHue CIUIOIMIHBIX M TMHEHYATHIX CIIEKTPOB U3TYUYEHUS.
2. HccrenoBanme TpPEKOB: H3MEpEHHE OJHEPTMM YACTHIBI IO TOPMO3HOMY TyTH (TI0
¢dororpadusim).
3. Hsmepenune paanoakTHBHOTO (OHA.

IToBTOpHTE/IBLHO-00001IIAKOIIIMIT MOLYJIb.

[ToBTOpHUTENEHO-0000IIAOIINI MOTYJIh TIPEIHA3HAYCH JJIs CHCTEMAaTHU3allud U 0000IICHUS
IPEIMETHOTO COAEPIKAHUS U OIbITA JEATEIIbHOCTH, MPUOOPETEHHOTO MPU U3YUYEHHUHU BCEro Kypca
bu3MKK, a TaKKe JJs MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHy MO (PU3UKE IS
o0yyaromuxcs, BBIOpPaBIIMX 3TOT y4EOHBIH MpeaMeT.

[Ipu n3yyeHuu JaHHOTO MOJYJISl pEATU3yIOTCS U CUCTEMAaTU3UPYIOTCS BUJIbI IESATEIbHOCTH, Ha
OCHOBE KOTOPBIX OOECIEUYMBAETCS IOCTHIKEHHE NMPEIMETHBIX M METalpeAMETHBIX IUIaHUPYEMBIX
pe3ynbTatoB 00ydeHHs, (QOPMHUPYETCS] €CTECTBEHHOHAy4yHas IPaMOTHOCTb: OCBOECHHME HAYYHBIX
METOMOB HCCIEIOBaHUs SBJICHUN MNPUPOABI U TEXHHUKH, OBJIAZICHUE YMEHHMSIMU OOBICHATH
buznyeckue SBICHUS, IPUMEHSS OJyUYEeHHbIE 3HAHUSI, peIIaTh 3a/1a4k, B TOM YHCIe KaYeCTBEHHbIE
Y DKCIIEPUMEHTAJIbHBIE.

[IpuHIMIIHATBHO AESTENBHOCTHBIN XapaKTep JaHHOTO PA3Zea peaanu3yeTcs 3a CYET TOro, 4To
o0yyaromuecs BHIIOIHSIIOT 3aJaHNs, B KOTOPBIX UM IIPE/Iaraercs:

Ha OCHOBE IOJIYYE€HHBIX 3HAHUHN Paclo3HaBaThb U HAYYHO OOBACHATH (PU3MUECKHUE SBICHUS B
OKpY>Karollle NpUpOJIe U MOBCEAHEBHON JKU3HU;

UCIOJIb30BaTh HAYYHbIE METOABI HMCCIENOBAaHUSA (U3NYECKHUX SIBICHUM, B TOM 4HCIE Ui
IIPOBEPKU TUIIOTE3 U MOIYYEHHSI TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh Hay4yHbIC OCHOBBI HauOoJiee BaXKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJIOTHUH,
HalpuMep, NPAKTUYECKOT0 HMCIOJIb30BAaHUS PA3JIMUHBIX MCTOYHMKOB DHEPIMM HA OCHOBE 3aKOHA
IPEBPAILCHUS U COXPAaHEHUS BCEX U3BECTHBIX BUIOB YHEPIUU.

©o ok w

3. Illianupyembie pe3yJibTaThbl OCBOeHUsI y4eOHOro mpeamera «®u3uka» Ha ypOBHe
OCHOBHOTI'O 00111er0 00pa3oBaHMA.

JINYHOCTHBIE Pe3yJbTAThI B YaCTH:

1) maTpMoOTH4YeCKOro BOCIIUTAHUSA:

- IPOSIBJICHUE MHTEpEeca K UCTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (pr3muecKon
HAyKH;

- [IGHHOCTHOE OTHOIIEHUE K JTOCTHKEHUSM POCCUUCKUX YUEHBIX-(PU3UKOB;

2) rpa’kIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

- TOTOBHOCTb K aKTUBHOMY Y4YaCTHUIO B O6Cy)i(l[eHI/II/I O6H_[€CTB€HHO 3HAYUMBIX U OTHYCCKUX
po0JIeM, CBA3aHHBIX C MPAKTUICCKUM MPUMEHEHUEM JTIOCTHKEHUHN (HU3HKU;

- OCO3HAaHHUEC BAXKHOCTHU MOPAJIbHO-3TUYCCKUX MPHUHIHUIIOB B ACATCIIbHOCTHU y‘-IéHOI‘O;

3) 3cTeTHYEeCKOro BOCIIUTAHMS:

- BOCTIPUATHE ACTETUYECKHX KAadeCTB (PU3MUECKOW HAayKH: €€ TapMOHUYHOTO TMOCTPOCHHS,
CTPOroCT, TOYHOCTH, JIAKOHUYHOCTH,

4) IEeHHOCTH HAYYHOI'0 NO3HAHHUS:

- OCO3HAHHE IICHHOCTH (DM3MUYECKON HAyKHM KaK MOIIHOTO WHCTPYMEHTAa TO3HAHHS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEHIIIEH COCTABIISIFOIICH KYJIBTYPHI,

- pa3BUTHE HAYYHOU JTH0003HATEIHLHOCTH, UHTEPECA K UCCIEA0BATEILCKOM IS TEIbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbS M IMOLNOHAIBHOIO 0J1ar0NOJTy M
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- OCO3HaHME LIEHHOCTH 0e30macHoro o0pas3a )KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
BXHOCTU MpaBWJI 0€30MacHOro TMOBEJACHHUS Ha TPAaHCIOpPTE, Ha JAOPOrax, € AJIEKTPUYECKUM U
TEIUIOBBIM 000PYIOBaHUEM B IOMAILIHUX YCJIOBUSX;

- chopMHpPOBAaHHOCTH HaBbIKa pedIeKCHH, TPU3HAHKE CBOETO MpaBa Ha OMUOKY U TAaKOTO Ke
IIpaBa y Ipyroro 4ejaoBeKa;

6) TPY10BOT0 BOCIIUTAHUSA:

- aKTMBHOE y4acTH€ B PELICHUU NMPAKTUYECKUX 33/1ay (B paMKax CeMbH, 00pa30BaTeIbHOU
OpraHu3aIym, TOPoa, Kpas) TEXHOJIOIMYECKON U COLMAIbHON HANpaBJIEHHOCTH, TPEOYIOLINX B TOM
yucie U PU3NYeCcKnX 3HAHHM;

- HHTEpEC K MPAKTUYECKOMY U3YUEHUIO podeccuil, CBA3aHHBIX C (PU3UKOM;

7) IKOJIOrH4€eCKOr0 BOCIIUTAHMS:

- OpUEHTalusl Ha TpPUMEHEHUEe (U3MUECKUX 3HAHMM I pelIeHus 3axad B 00JacTH
OKpY’KaroIlel cpeibl, IUIAHUPOBAHMSI TOCTYNKOB M OLIEHKM MX BO3MOXHBIX MOCIEACTBUM IS
OKpY KarolleH cpenbl;

- OCO3HaHME [VI00AJLHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U ITyTel UX PeILeHUs;

8) aganTanuu K M3MEHSIOUIUMCS YCJIOBUSIM COLMATIBHON U NPHPOIHOI Cpeabl:

- IOTpeOHOCTh BO B3aUMOJCHCTBUM TPU BBIIOJHEHUM MCCIEIOBAHUNA U IPOEKTOB
(bu3nuecKoil HanpPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM APYTHX;

- IOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIEATEIbHOCTb;

- oTpeOHOCTh B (OPMHPOBAHMU HOBBIX 3HAHWH, B TOM 4Hcie (HOpMYIUpPOBATh HJIEH,
MOHSITUSA, TUIIOTE3bI O GU3NYECKUX 0OBEKTAX U SIBJICHUSAX;

- OCO3HaHME JePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTH (PU3UKY;

- IJITAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (PM3MYECKUX 3HAHMUIA;

- CTPEMJICHUE aHAJTU3UPOBATh U BBISBIATH B3AaUMOCBSI3U MPUPOJIBI, OOIIECTBA U SKOHOMUKH,
B TOM YHCJIE C UCIIOIb30BaHNEM (PU3NUECKUX 3HAHUM;

- OLCHKA CBOMUX JEHUCTBUM C YYETOM BIIMSAHMSA Ha OKPYXKAIOIIYIO CPENY, BO3MOKHBIX
[J100aJbHBIX MOCIEICTBUM.

MeTanpeaMeTHbIe Pe3yJabTaThl

B pe3ynbraTe ocBOeHHsI MpOorpaMmbl M0 (PU3UKE Ha YPOBHE OCHOBHOTO 0OIIETO 00pa30BaHUS
y oOyuaromerocss OyayT chopMHUpOBaHBI MeTANpPeAMeTHbIE Pe3yJabTaThl, BKJIIOYAIONINE
IMMO3HAaBAaTCJIbHBIC YHUBCPCAJIbHLIC y‘-IC6HbIC ﬂeﬁCTBHH, KOMMYHHUKATUBHBIC YHUBCPCAJILHLIC y‘-I€6HBIe
JICHCTBUS, PETYIISATUBHBIC YHUBEPCAIBHBIC yUeOHBIC ACHCTBUS.

Ilo3HaBaTeIbHBIE YHHBEPCATbHbIE YUeOHbIE e CTBHS

Ba3oBbie joruueckne neiicTBUs:

. BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB (SIBJICHHIA);

. YCTaHABIIMBATh CYIICCTBEHHBIA NPH3HAK  KJIACCH(PUKAIUU, OCHOBAHHS  JUIS
0000111eHUS ¥ CPABHEHUS;

. BBISIBJISATH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B PACCMATPUBAEMBIX (haKTaX, TaHHBIX H
HAOIIO/IEHUSX, OTHOCSIIHNXCS K (PU3MUECKUM SBIICHUSIM;

. BBISIBJISATh MPUYMHHO-CIICJCTBEHHBIC CBSI3HM NMPH H3yYCHUH (DU3UYCCKUX SBICHUN H

MIPOLIECCOB, JENIaTh BBIBOJBI C MCIOJIB30BAHUEM JIEYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUECHUMH,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3UUYECKUX BEINYHH;

. CaMOCTOSITENIbHO BbIOMpaTh CHoco0 pemieHus y4eOHOM (u3nueckod 3amauu
(cpaBHEHUE HECKOJIBKUX BapHUAaHTOB pEIICHUS, BHIOOp Hamboyiee MOAXOAAMIETO C YYETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBare/bCKue AeiCTBUSA!

. UCIIO0JIb30BaTh BOIIPOCHI KAaK UCCIIEA0BATEILCKUI MHCTPYMEHT MO3HAHUS,

. IPOBOAMTH [0 CAMOCTOSITEIBHO COCTABJIEHHOMY IUIaHY OIBIT, HECIOKHBIN
(bu3nuecKknii SKCIepUMEHT, HeOOIbIIOEe HCcCel0BaHne (PU3NUECKOTO SIBICHMS;

. OLICHUBATh Ha IPUMEHUMOCTb M JJOCTOBEPHOCTh MH(OPMAINIO, TOTYYSHHYIO B XO/I€

HCCIICOOBAHUS WU OKCIICPUMCHTA,
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. CaMOCTOSITENIEHO  (hOpMYJIHPOBATh OOOOIICHWSI W BBIBOJBI 10  pe3yjIbTaTaMm
NPOBEIEHHOTO HAOJIOICHUS, OTIBITA, UCCIICIOBAHMS,
. MIPOTHO3UPOBATH BO3MOKHOE JaJIbHEHTIICe pa3BUTHE GU3NICCKUX TIPOIECCOB, a TAKKE

BBIIBUTATh MPEINOI0KEHUS 00 UX Pa3BUTUU B HOBBIX YCIOBUSAX M KOHTEKCTaX.

PabGora ¢ unopmaumeii:

. OPUMEHSTh pa3IM4YHble METO/bl, MHCTPYMEHTBI U 3alpoChl IMPU MOUCKE U 0TOOpE
uHGOpMalMU WK JaHHBIX C YYETOM IPEII0KEHHON yueOHO! (hr3ruecKoi 3aaauu;

. aHAIM3UPOBATh, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATh HH(POPMALIHIO PA3TUIHBIX
BUJIOB U (DOPM IIpe/ICTaBICHMUS;

. CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (hOopMy TpeiacTaBieHus HHpopMmanuu u
WUTIOCTPUPOBATh pEIIaeMble 3a/1a4ll HECIOXKHBIMUA CXEMaMHu, luarpaMMaMu, HHOM rpadukoi U ux
KOMOHMHAILIUSMHU.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE yYeOHbIe JeiiCTBUS:

. B X0/i¢ O0CYXJeHHs yueOHOTro MaTepuana, pe3yJbTaToB JaOOpaTOPHBIX PabOT U
IIPOEKTOB 3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIa€MOW TEMbI U BbICKA3bIBAaTh UJEH, HALIEJICHHbIE
Ha pellieHHe 3aJauu 1 MoiepKaHue 01aroenaTeIbHOCTH OOILEHMS;

o COTIOCTABJIATh CBOM CYXKACHHS C CYXICHUSMU JPYTUX YYaCTHHUKOB JUAJIOra,
00HapyXUBaTh Pa3IUYKMe U CXOACTBO TO3UIIHIA;

o BBIPA)XaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMMCbMEHHBIX TEKCTaX;

o nyOIMYHO TPENCTaBIATh PE3yNbTaThl  BBIMOJIHEHHOTO (DU3MYECKOrO  OIbITa
(9KCTIepUMEHTA, UCCIICIOBAHNUS, TIPOCKTA);

o MOHMMATh W UCIOJIH30BaTh MPEUMYIIECTBA KOMAaHIHONW U MHAUBHIYaTbHON paOOTHI
P pelIeHNH KOHKPETHON (hPU3UIECKOM MPOOIIeMBI;

o MPUHUMATh LEJIA COBMECTHOW JEATEIIbHOCTH, OPraHU30BbIBATH JACHUCTBHUS 110 €€

JOCTIOKEHHUIO: PacHpeelisaTh PO, OOCYKIaTh MPOIECCHl M PE3ysbTaThl COBMECTHON paboTHl,
0000111aTh MHEHHUS HECKOJIBKHUX JIIOIEH;

. BBINOJIHATh CBOIO 4acTh paOOThI, JOCTUras KaueCTBEHHOI'O pe3yJbTaTra IO CBOEMY
HaIpPaBJIEHUIO U KOOPAUHUPYS CBOU JIEUCTBHUS C APYTUMH YJIEHAMHU KOMAH/IbI;
. OLICHMBAaTh KAaueCTBO CBOEr0 BKJIaja B OOMMH NPOAYKT IO KPUTEPUsM,

CaMOCTOSITENILHO C(OPMYIMPOBAHHBIM YUYACTHUKAMU B3aUMOJICHCTBUSI.

PeryasitTuBHble yHUBepPcaibHbIe YueOHbIE 1elCTBUA

Camoopranmsanus:

o BBISIBJIAATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLUsIX, TPEOYIOLIUX [T pEIICHUS
(bU3HYEeCKUX 3HAHUM;

o OpPUEHTUPOBATHCS B PA3UYHBIX MOJAXO0AAX NMPHUHATUS PEUICHUH (MHAMBHIYyaJIbHOE,
MPUHATHE PEIICHUS B TPYIINE, MPUHATHAE PEIICHUH TPYIIION);

o CaMOCTOATCIIBHO COCTAaBJIATHL AJITOPUTM PCHICHUA (1)H3PI‘{€CKOI>'I 3aa4u WM IIJIaHa
UCCJIEIOBAHMSI C YUETOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
[IpeIaracMble BApUaHThI PEILICHMUI;

. JienaTh BEIOOP B OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJIEKT:

. JIaBaTh aJICKBAaTHYIO OIICHKY CUTYAIlMH U MpeyiaraTh IIaH e€ N3MEeHEHMS,

. OOBSICHATh TPUYUHBI JOCTIKCHHS (HEIOCTIIKCHHS) PE3yJIbTaTOB JEATEILHOCTH,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;

. BHOCHUTBH KOPPEKTHUBBI B ICATEIILHOCTD (B TOM YHCJIC B XOJI BBIITOJHEHUST (PU3NIECKOTO

WCCJICIOBAHMSI WJIM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITETBCTB, M3MEHUBIIUXCS CUTYAIlHi,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEIH;

. OIICHUBATh COOTBETCTBUE PE3YJIbTATA 1IEJIU U YCIOBUSIM;

. CTaBUTH ce0s1 Ha MECTO APYTOro YejoBeKa B XO/1€ CIopa WIN JUCKYCCUU HA HAYYHYIO
TeMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYTroro;
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. IpU3HaBaTh CBOE MpaBO HAa OIMIMOKY MpU pelieHuu (U3NYECKUX 3a7ad WIH B
YTBEPKIACHUAX HAa HAy4YHbIE TEMBI U TAKOE JK€ IIPABO APYIOro.

IIpenmeTHble pe3yabTaThl

K koHny oOyuenuss B 7 kJacce npeIMeTHbIE pe3yJbTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaThb C(HOPMUPOBAHHOCTDH y OOYUAIOLIUXCSI YMEHUI:

. UCIOJB30BaTh MOHATUS: (U3NYECKUE M XUMHYECKHUE SIBJICHHs, HaOII0/IeHue,
HKCIEPUMEHT, MOJIEJb, THIIOTE3a, CAUHUIIBI (PU3HMUECKUX BEIUYHMH, aTOM, MOJIEKYJA, arperaTtHble
COCTOSIHHSI BEIIeCTBa (TBEPIOE, KUIKOE, Ta3000pa3HOE), MEXaHUIECKOE JIBIDKCHHE (PaBHOMEPHOE,
HEpaBHOMEpPHOE, MPSIMOJIMHENHOE), TPAEKTOPHs, paBHOICHCTBYIOIIAsA cuia, Aedopmanus (ynpyras,
MJIACTUYECKast), HEBECOMOCTbh, COOOIIAIOIINECS] COCY/IBI;

. paznuyath  gBiaeHus (audQys3us, TEIIOBOE JBWXEHME YacTHL[ BElIecTBa,
PaBHOMEpPHOE JBUKEHHE, HEPABHOMEPHOE JIBI)KEHUE, UHEPLUS, B3aUMOJICHCTBUE TEJI, paBHOBECHE
TBEPABIX Tl C 3aKPEIUIEHHON OCBIO BPALLEHUS, IEpe1ada 1aBJICHUS TBEPABIMU TEIAMHU, KUAKOCTIMHU
U rasamu, arMocepHOe JaBiIeHHE, IUIaBaHHE TeJ, MPEBpAIICHUsS MEXaHUYECKOW HSHEpruu) I0
OIHCAHMIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE ONBITOB, IEMOHCTPUPYIOIIUX JaHHOE (hU3NIECKOe
SBJICHUE;

. pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (PM3NUYECKUX SBJICHUN B OKPYXKAIOIIEM MUpE,
B TOM 4Hciie (PU3NUYECKHUE SBJICHUS B MPUPOJIE: MPUMEPDI IBHKEHUS C Pa3IMUYHBIMU CKOPOCTSAMU B
KUBOW M HEKHUBOH MpHUpoJIE, ACHCTBUE CUIIBI TPEHHUS B IPUPOJIE U TEXHUKE, BIUSHHE aTMOC(HEPHOTO
JTaBJICHUS Ha KUBOW OpPraHM3M, IUIaBaHUE pbIO, pplyaru B TEJ€ YEJOBEKa, IPU 3TOM IMEPEBOJIUTH
NPaKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBIACHATH CYLIECTBEHHbIE CBOMCTBA (MpPU3HAKU) (PU3MUYECKHX
SIBIICHHIA;

. OIKCHIBATH U3YYEHHBIC CBOMCTBA TN U (PU3MUECKUE SBICHUS, UCTIONb3Ys (pu3nueckue
BEJIMYMHBI (Macca, 00bEM, MJIOTHOCTh BELIECTBA, BPEMS, I1yTh, CKOPOCTh, CPEHSS CKOPOCTh, CHJIA
YIOPYTOCTH, CHJIa TSKECTH, BEC Tella, CUJIA TPEHUs, JaBieHUe (TBEPLOTO Teja, KUIAKOCTH, Iasa),
BBITAJIKMBAIOIAS CHJIa, MeEXaHuWdeckas paboTa, MOIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJIBI,
KO3(DPHILIMEHT MOJIE3HOT0 NeHCTBUS MEXAaHU3MOB, KHHETHUYECKAs M MOTEHIMAIbHAS SHEPTHs), IPU
OINMCaHUHU MTPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BEJIMUNH, UX 0003HAYEHUS U
eIMHUIBl (U3NYECKUX BEJIWYMH, HAXOIUTh (OPMYIIbI, CBA3BIBAIOIIME JaHHYIO (U3UYECKYIO
BEIMYMHY C JPYTMMHU BEJIMYMHAMH, CTPOUTh IpaUKM HM3Y4YEHHBIX 3aBUCHUMOCTEH (PU3NYECKHX
BEJINYHH;

. XapakTepu3oBaTh CBOMCTBA Tell, (pU3MUYECKUE SIBICHUS M IPOLECCHl, HCIIONIb3YS
IpaBuiIa CIOXKEHHs CHII (BJOJb OJHOW MpsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena,
IpaBWIO paBHOBecUsl pblyara (OJ0Ka), «30J10TO€ MPaBHJIO» MEXAHUKH, 3aKOH COXPAHEHUS
MEXaHUUECKOW SHEPTUH, MPH 3TOM J1aBaTh CIOBECHYIO ()OPMYIHPOBKY 3aKOHA U 3alHCBIBATH €r0
MaTEMaTHYECKOE BbIPa)KEHUE;

. OOBSICHATh (PU3NYECKUE SIBICHUS, MPOLECCHl M CBOICTBAa TEl, B TOM YHUCIE U B
KOHTEKCTE CUTyalluii IPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh IPUUYNHHO-CIIEICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMUECKMX IIaroB ¢ OMOpod Ha 1—2 M3y4yeHHBIX CBOWMCTBA
(bu3nueckux ABICHUN, GPU3NUECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH;

. pemiath pacu€THble 3a7ayd B 1—2 JEHCTBUSA, HUCHONB3YS 3aKOHBI U (HOPMYIIBI,
CBsI3bIBalOIME (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHA/IM3a YCJIOBUS 33aJaud 3allUCBhIBATh KPATKOE
yCIIOBHE, MOJCTABIATh (PU3NYECKHE BEIUYMHBI B (OPMYJIbl U IMPOBOAUTH PACUETHI, HAXOAUTH
CIpaBOYHBIC TaHHBIC, HEOOXOUMBIE JUISI PEIICHHS 3a/1a4, OLIEHUBATh PEATUCTUYHOCTD MOJTyUYEeHHON
(bU3M4eCcKOil BETMUNHBL;

. pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEHIUTh NPU MOMOIIM (U3NIECKUX
METO0B, B ONMCAHUU HCCIIEAOBAHMS BBIIENATh IPOBEPSIEMOE NPEANOJIOKEHUE (TUIOTE3Y),
pasnuyaTh U UHTEPIPETUPOBATH MOJYUYEHHBIN pe3ynbTaT, HaXOAUTh OUIMOKH B XOJI€ OIbITA, J€NaTh
BBIBO/IbI 110 €70 pe3yibTaTam;
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. MIPOBOJIUTH OTIBITHI IO HAOIIOICHUIO (PU3UIECKUX SBICHUHA WIH (PU3UIECKUX CBOWCTB
Tes: (OpMYIMPOBATH MPOBEpPsSEMbIE NPEANOJIOKEHUs,, COOMPATh YCTAHOBKY W3 IMPEII0KEHHOTO
000pyI0BaHUS, 3aIUCHIBATH XO/1 ONBITa U (JOPMYIIUPOBATH BHIBOJIBI,

. BBINOJIHATH TPSMBIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUIbl U
TEMIEPATypbl C MCIOJIH30BAHUEM aHAJIOTOBBIX M HUGPOBBIX NPUOOPOB, 3aMUCHIBATH MMOKA3aHUSA
npuOOpPOB C YUETOM 3aJaHHON aOCOIFOTHOM MOTPEITHOCTH U3MEPEHHUIA;

. IIPOBOAMTDH UCCIIEOBAHUE 3aBUCUMOCTH OJIHOM (hU3MUECKON BEIMYUHBI OT JPYIroM C
UCIIOJIb30BAaHUEM MPSMBIX H3MEpPEHHH (3aBUCUMOCTH MYTH PaBHOMEPHO IBMIKYILETrOCs Tela OT
BPEMEHM JIBWJKEHUSI Tela, CUJIbl TPEHMsI CKOJIbKEHHS OT Beca Tejla, KadecTBa 0OOpabOTKU
IIOBEPXHOCTEH TEJ M HE3aBUCUMOCTH CWJIbl TPEHHs OT IUIOLIAAM COIPUKOCHOBEHUS TEN, CHUJIbI
YIOPYTOCTH OT YAJMHEHUS NPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa MOrpyKEHHOM YacTH Tela U
OT IJIOTHOCTH JKUIKOCTH, €€ HE3aBHUCHMOCTH OT IJIOTHOCTH Tejla, OT IIyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJ0, YCIOBUI IIaBaHMsI TeJ, YCIOBUI paBHOBECHs pbluara U OJOKOB), y4acTBOBATh B
IUIAHUPOBAHUU Y4eOHOI'O MCCIIE0BAHUS, COOMPATh YCTAHOBKY U BBINOJHATH M3MEPEHHs, CIEays
[PEI0KEHHOMY IUIaHy, PUKCUPOBATH PE3YJIbTAThI OIYYEHHON 3aBUCUMOCTH (PU3UUYECKUX BETUUUH
B BUJIE NIPEVIO’KEHHBIX TaOJMIl U rpaUKOB, 1e1aTh BBIBOABI 110 pe3ybTaTaM HCCIeI0BAHHUS;

. IIPOBOJUTH KOCBEHHBIE H3MEpEHHUs (U3NYECKUX BEIUMYMH (IUIOTHOCTH BEIIECTBA
JKUJKOCTU U TBEPAOIO Tela, CUJla TPEHUS CKOJIBKEHHUs, NABICHUE BO3/1yXa, BHITAJIKUBAIOIIAS CUIA,
JeiCcTByIOMasl Ha MOTPYXKEHHOE B JKUIKOCTh TENO, KOA()(UIMEHT MONEe3HOro AEHCTBUS MPOCTHIX
MEXaHU3MOB), cJelys MpPEUIOKEHHOW HMHCTPYKLUUH: IpPHU BBINOJHEHUM HW3MEpEeHUil coOupath
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYMCIIATH 3HAYEHUE NCKOMOM BEJIMYHHBI;

. coOnrofaTh MpaBWJia TEXHUKH O€30MacHOCTH TMpu paboTe ¢ J1abopaTOpPHBIM
000pyI0BaHUEM;
. yKa3blBaTh MPUHIMIBI JIEHCTBUA NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,

TEPMOMETP, TUHAMOMETP, COOOIAIOIIUECS COCYbl, 0apOMETP, phlyar, MOABUKHbBIN U HETOIBUKHBIH
0JI0K, HAKJIOHHAS IIJIOCKOCTb;

. XapaKTepU30BaTh MPHUHIMIIBI JEHCTBUS W3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HA WX OMUCaHUs (B TOM YHCIE: MOJIIMITHUKH, YCTPOHCTBO BOJOMPOBOJA,
TUIPABIMYECKUNA MPEcc, MaHOMETP, BBICOTOMED, OPIIHEBON HACOC, apEOMETP), UCIIOIb3YS 3HAHUS
0 CBOMCTBaX (PU3MYECKHX SIBICHUI U HEOOX0AUMbIe (PU3UUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

. MPUBOANTh TPUMEPHI (HAXOAWTh HWH(OOPMAIMIO O TPHUMEpPax) MPAKTHIECKOTO
WCTIONB30BaHUs (PU3UUECKHUX 3HAHHI B MOBCEAHEBHOM KU3HU IS oOecriedeHust 6€30MacHOCTH MpU
oOpailileHuu ¢ npudopamMu U TEXHUUYECKUMH YCTPOMCTBAMH, COXPAHEHUS 3710POBbsI U COOIIIOCHUS
HOPM 3KOJIOTUYECKOT0 MOBEJICHUS B OKpPYKaIOLIEH Cpelie;

. OCYIIECTBJISATh OTOOpP HMCTOYHUKOB HMH(popmauuu B VHTepHETE B COOTBETCTBUU C
3a/IaHHBIM TTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUM U MYTEM CpPaBHEHUS PA3NTHUYHBIX
UCTOYHUKOB BBIIEIATh MH(POpPMAIUIO, KOTOpas SBISETCS NPOTUBOPEUMBOW WM MOXKET ObITh
HEJIOCTOBEPHOM;

. MCIIOJIb30BAaTh IPU BBIOJHEHUH YUEOHBIX 3aJJaHU HAyYHO-TIOMYJISIPHYIO TUTEpaTypy
(U3UYECKOTO CONIepIKaHus, CIIPABOYHBIC MaTePHAIIBI, pecypchl ceTH MHTepHeT, BIaieTh npuémMamMmu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi MH(GOPMAIMK U3 OAHON 3HAKOBOI CHUCTEMBI B JIPYTYIO;

. CO03/1aBaTh COOCTBEHHBIC KpAaTKHE MMChbMEHHBIC U YCTHBIE COOOIICHUs Ha OCHOBE 2—3
UCTOYHUKOB HMH(pOpManuu (U3NYECKOTO COAEp)KaHHsA, B TOM 4YHCIIE IMyOJWYHO JeiaTh KpaTKue
cooOIlleHusT O pe3ylbTaTaX MPOEKTOB WM YYeOHBIX HCCIEAOBaHUN, MPU ITOM TIPaAMOTHO
UCIIONIb30BaTh M3YUYCHHBIN TMOHITHIHBIN ammapar Kypca (DM3HWKH, COMPOBOXIATH BBICTYILICHUE
Mpe3eHTALUECH;

. IIPY BBITIOJTHEHUH YIEOHBIX TPOEKTOB M HCCIICIOBAHUHN pacpeiesaTh 00sS3aHHOCTH B
rpynmne B COOTBETCTBUU C MOCTABICHHBIMU 3aJ]auaMu, CICAUTH 32 BHIMOJIHEHUEM IUIaHA JACUCTBUM,
aZIcKBaTHO  OIICHMBATh COOCTBEHHBIM BKJIA] B  JCSITEIBLHOCTh TPYNIBI, BBICTPAUBATH
KOMMYHHUKATHUBHOE B3aHMOJICHCTBHE, YUUTHIBAsI MHEHHUE OKPYKAIOIIHX.

K koHiy oOyueHus B 8 kJiacce mpeaMeTHBIE pe3yabTaThl Ha 0a30BOM ypPOBHE JIOJDKHBI
oTpaxkaTb c(HOPMUPOBAHHOCTH Y OOYUAIOIINXCSI YMEHUI:
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. MCIIOJIb30BATh MOHATHUSA: Macca U pa3MepPbl MOJIEKYJ, TEIIOBOE JIBU)KEHUE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHHSI BEUIECTBA, KPUCTAJUTMUECKUE U aMOpP(HbIE Tesa, HACHIIIEHHbIN U
HEHACBIIIEHHbI Map, BJIAXKHOCTh BO3AyXa, TEMIlepaTypa, BHYTPEHHSS SHEPrus, TEIUIOBOI
JBUTATENb, OJEMEHTAPHBIA DIIEKTPUUYECKUI 3apsl, SJICKTPUUECKOE TMOJe, MPOBOAHUKU U
JURJIEKTPUKH, TTOCTOSIHHBIN 3JIEKTPUUECKUNA TOK, MarHUTHOE TI0JI€;

. pasnnyath sBICHUS (TEIJIOBOE pACIIMPEHHE U C)KaThe, TeIulolepenaya, TerioBOe
paBHOBECHE, CMauMBaHHUE, KaNWUISPHbIE SBJIEHUS, HWCIApPEHHE, KOHJEHCAlUs, IIaBJIEHUE,
KpUCTalIM3aus (OTBEpAEBaHUE), KUIIEHHE, Terionepenaya (TErIonpoBOJHOCTb, KOHBEKLIHS,
U3IyYEHHUE), AJIEKTpU3aLUs TeJ, B3aUMOJCHCTBHE 3apsioB, JACUCTBUS JJIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHHUE, B3aUMOJECHCTBUE MAarHWTOB, JAEHCTBME MAarHUTHOIO IOJS HAa IPOBOJIHUK C
TOKOM, 3JIEKTPOMarHUTHAs MHAYKLKSA) [10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

. pacrno3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SBJICHUN B OKPYKaIOILIEM MHUpE,
B TOM 4HcClie (U3NUECKUE ABJICHHS B IPUPOJE: NOBEPXHOCTHOE HATSXKEHHUE U KAITWJUISIPHBIE SBJICHUS
B MpPUPOJE, KPUCTAIUIBI B IIpupojie, nznyuenue ConHila, 3amep3aHue BOJOEMOB, MOPCKUE OpH3bI,
o0Opa3oBaHUe POCHI, TyMaHa, UHEs, CHEra, JIEKTPUUECKUE SIBJICHUS B aTMOcdepe, IEKTPUYECTBO
JKUBBIX OPraHU3MOB, MarHUTHOE T0JIe 3eMJId, Apeld MOoI0COB, poJib MAarHUTHOTO MO I KU3HU
Ha 3emJie, MOJSIPHOE CHSHUE, IIPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7auy B Y4eOHYIO, BBIACIATD
CYILECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NUECKUX SBJICHUM;

. OIKCHIBATH U3YYEHHBIE CBOMCTBA T U (PU3MUECKUE SBICHUS, UCTIONb3Ys (prusnueckue
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEprusi, KOJIMYECTBO TEIUIOTHI, y/AeJbHas TEII0EMKOCTh
BEIIIECTBA, yJeNbHas TEeIyloTa IUIaBJIeHHUs, yIebHas TEIIoTa MapooOpa3oBaHus, yaelbHas TemioTa
CrOpaHus TOIUIMBA, KOI()PUIMEHT MOJe3HOro IEHCTBHUS TEIUIOBOM MAIIUHBI, OTHOCHUTEIbHAs
BIQXKHOCTb BO31yXa, OJJIEKTPUYECKUM 3apsii, CUa TOKAa, DJJIEKTPUYECKOE HAIPSHKEHHE,
CONPOTUBIIEHUE MPOBOJAHMKA, YJECJIbHOE CONPOTHUBIIEHHWE BELIECTBA, paboTa M MOLIHOCTH
AIIEKTPUYECKOTO TOKA), IIPU OMMCAHUH IPABUIBHO TPAKTOBATh (PU3NUYECKUN CMBICT UCHOJIB3YEMBIX
BEJIMYMH, 0003HAYEHUS U €AMHHULbI (U3MUECKUX BEJIMYHH, HaXOAUTh (OPMYIIbI, CBSA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTh TpapuUKH H3yYSHHBIX
3aBHUCUMOCTEH (PU3NUECKUX BEJTUUUH;

. XapaKTepu30BaTh CBOWCTBA TeJ, (DU3WYECKHE SIBJICHUS U IPOLECCHI, HUCIOIb3YS
OCHOBHBIE TOJOXEHHUS MOJEKYJISIPHO-KUHETUYECKON TEOpUH CTPOCHUS BEIEeCTBA, IPUHLHUII
CyNEpHo3UIMM I0JIel (Ha KadyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsana, 3akoH Oma i
yuyacTka 1emnu, 3akoH J[xoyns—JleHia, 3aKkoH cOXpaHeHUs! SHEPTuM, MPU STOM J1aBaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MATEMaTUYECKOE BBIPAKEHHE;

. OO0BSACHATH (PU3UUECKHE MPOLECChl U CBOMCTBA Tell, B TOM YHCJIE€ U B KOHTEKCTE
CUTyallull IPaKTUKOOPHUEHTHUPOBAHHOI'O XapaKTepa: BbIABIATh INPUYUHHOCIIEICTBEHHBIE CBSI3H,
CTPOUTH OOBSCHEHHE U3 1—2 JIOTHYECKUX IIArOB C ONMOPO Ha 1—2 M3yYEHHBIX CBOMCTBA (U3HUECKUX
SBJICHUH, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pemarh pacu€THpe 3a7aud B 2—3 JEUCTBUS, HCIONB3YS 3aKOHBI U (POPMYIIBI,
CBsI3bIBaroOIMe (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAIM3a yCJOBHUS 33aJaud 3allMCBIBATh KPAaTKOE
YCIIOBUE, BBISIBISATH HEIOCTATOK JAHHBIX JJI pEIICHUs 3a/a4yd, BBIOMpaTh 3aKOHBI U (POPMYIIBI,
HEOOXoIuMbIE JUIs €€ peIIeHUs, MPOBOJIUTH PACYEThl M CPAaBHUBATH MOJYYEHHOE 3HAUYECHHUE
buznyecKoil BETUYUHBI C U3BECTHBIMU JTAHHBIMU;

. pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOYKHO PEIIMTh MPU MOMOLIM (U3HUECKUX
METO/I0B, UCIOJIb3YsI ONMCAHNE UCCIIEI0BAHUS, BBIIEIATH IPOBEPSAEMOE MPEATION0KEHHUE, OLIEHUBATh
MPaBUJILHOCTD MOPSIJIKA IPOBEICHUS UCCIIEJOBAHMUS, JIeNIaTh BBIBOJIBI;

. MPOBOJUTH OTBITHI IO HAOTIOAECHUIO (PU3UUECKUX SABICHHUN WIN (PU3NIECKUX CBOHCTB
Ten (KamwuisipHble SIBICHUS, 3aBUCUMOCTH JAaBJICHHS BO3AyXa OT €ro o0béMa, TemrepaTyphl,
CKOpPOCTH TIIpollecca OCTBIBAaHUS M HAarpeBaHMsl MpU M3IYYEHHMM OT LBETa H3Jydarolen
(mormnomaroieii) MOBepXHOCTH, CKOPOCTh MCHAPEHUS BOABI OT TEMIIEPATYPhI JKUJIKOCTH H TIIOIIA U
e€ MOBEPXHOCTH, JIEKTPU3ALUs TNl U B3aUMOJICHCTBUE JEKTPUUECKUX 3apsI0B, B3aUMOJICHCTBUE
MOCTOSTHHBIX MAarHUTOB, BH3yaJlM3allis MAarHUTHBIX IIOJIEW TOCTOSIHHBIX MAarHUTOB, IEHCTBHS
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MarHUTHOTO I0JII HA IPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMATrHNTA, CBOMCTBA 3JIEKTPOABUTATEIIS
HOCTOSIHHOTO TOKa): (hOpMYJIMpPOBaTh NPOBEpSEMblE MPEANOI0KEHUsA, COOUPATh YCTAaHOBKY W3
NPEIO’KEHHOTO 000PYAOBAHMSI, OTIMCHIBATH XO/I OTIBITa U (JOPMYIUPOBATH BHIBOJIBL;

. BBITIOJHATH NPSIMbIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIBHON BIIAYKHOCTU BO3yXa,
CWJIBI TOKa, HAIPSHKEHHsI C MCIOJIb30BAaHHUEM AaHAJIOTOBBIX HPUOOPOB M JATUYMKOB (PU3HMUECKHUX
BEJIMYMH, CPAaBHUBATh PE3YyJIbTAThl U3MEPEHUH ¢ yUETOM 331aHHON aOCOMIOTHON MOrPEIIHOCTH;

. IIPOBOAMTDH UCCIIEOBAHUE 3aBUCUMOCTH OJIHOM (PU3HUECKOM BEJIMYMHBI OT JIPYroM C
UCIIOJIb30BAaHUEM TNPSAMBIX U3MEPEHHUH (3aBUCUMOCTH CONPOTHUBIICHUS MPOBOJHHUKA OT €ro JUIMHBI,
IUIOLIAU TTONIEPEYHOr0 CEYEHUs U YIEIbHOIO COIIPOTHUBIICHMSI BEIIECTBA IPOBOJAHMKA, CHJIBI TOKA,
UIYLIEro 4epe3 IPOBOJHUK, OT HANPSKEHUs Ha IIPOBOJHMKE, UCCIEAOBAHUE MTOCIEN0BATEIBHOIO U
HapajjIeNIbHOTO COEIMHEHUI MTPOBOJHUKOB): IJIAHUPOBATh UCCIIENI0BaHUE, COOMPATh YCTAHOBKY U
BBINOJIHATh M3MEPEHMs, CIEAys NPEJIOKEHHOMY IUIaHy, (PUKCUPOBATh Pe3yJbTaThl MOJy4YECHHOH
3aBUCHMOCTH B BUJI€ TaOJIMI U TpauKOB, €]aTh BHIBOABI 110 PE3yJIbTaTaM MCCIIEA0BAHNUS;

. IPOBOJUTH KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEIUYMH (y[elbHas TEIIOEMKOCTb
BEIIECTBA, COIPOTUBIICHUE ITPOBOIHUKA, pa00OTa U MOIIHOCTb IEKTPUUECKOr0 TOKA): JIAHUPOBATh
U3MEpPEHUs, COOMpPATh IKCHEPUMEHTAIbHYIO YCTAHOBKY, CIEAYS MPEUIOKEHHOM HHCTPYKLUHU, U
BBIYMCIIATh 3HAUCHUE BEIUYHHBL;

. coOnrofaTh TMpaBWJia TEXHUKH O€30MacHOCTH TMpu paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;
. XapaKkTepu30BaTh MPHUHIUIBI JACHCTBUS W3YUYEHHBIX MPUOOPOB M TEXHUYECKUX

YCTPOMCTB C OIMOPOI HA HX OTIMCAHMS (B TOM YHCJIC: CUCTEMA OTOTUICHUS TOMOB, TUTPOMETP, TTapoBast
TypOMHa, aMIEpPMETp, BOJBTMETP, CUETUUK DICKTPUUYECKON SHEPTUuu, SICKTPOOCBETUTEIHHBIC
npuOOpBI, HArpeBaTeNIbHBIC AJIEKTPOIPUOOPHI (NMIPUMEPHI), DIICKTPUUECKHE MPEIOXPAHUTEIH,
AIIEKTPOMATHUT, DSJIEKTPOJBUTATENh MOCTOSHHOTO TOKA), HCIONB3YyS 3HAaHUA O CBOMCTBaX
bu3nYecKuX SIBICHUN 1 HEOOX0IMMBbIe (PU3UUECKUE 3aKOHOMEPHOCTH;

. pacmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOWCTBA M M3MEPUTEIbHBIE MPUOOPHI IO
CXeMaM M CXEMaTUYHBbIM PUCYHKaM (KMJIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETpP, TUTPOMETP,
JBUTATENb BHYTPEHHETO CTOPAHUsS, DJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl AIEKTPUUESCKUX
Heneil ¢ mocienoBaTeNbHBIM U IMapaJlICIbHBIM COEIMHEHUEM JJIEMEHTOB, pasjinyasl yCJIOBHbIE
0003HAYCHHS PJIEMEHTOB AJICKTPUIECCKUX IETEH;

. MPUBOANTh TPUMEPHI (HAXOAWTh HWH(OOPMAIMIO O TPHUMEpPax) MPAKTHIECKOTO
UCTIONB30BaHUs (PU3NUECKUX 3HAHHI B MMOBCEAHEBHOM KU3HU IS oOecrieueHns 0€30MacHOCTU MPU
oOpailileHuu ¢ npudopamMu U TEXHUUYECKUMH YCTPOMCTBAMH, COXPAHEHUS 3710POBbsI U COOIIIOCHUS
HOPM DKOJIOTUYECKOTO MOBEJCHHS B OKPYXKAIOIIEH cpejie;

. OCYIIECTBIIATh MOMCK MH(popMauuu (usnueckoro coxaepxkanus B HHTepHere, Ha
OCHOBE HUMEIONINXCA 3HAHUW W TYyTEM CpPaBHEHUS JIOMOJHUTEIBHBIX HCTOYHUKOB BBIICISATH
nHbOpMaIMIO, KOTOpas SIBJISIETCS MPOTUBOPEUUBOM UM MOXKET ObITh HEJOCTOBEPHOM;

. MCIIOJIb30BATH MPH BHITIOJHEHUH YUEOHBIX 3aJaHI HAYYHO-TIOMYJISIPHYIO TUTEPATypPy
(bu3NYeCcKOro coliep:kaHus, ClIpaBOYHbIE MaTepualbl, pecypchl cet MuTepHeT, BiaaeTh npuémamMu
KOHCTICKTUPOBAHUS TEKCTA, MpeoOpa3oBaHusi HH(GOpMAIMK U3 OJHON 3HAKOBOUM CHCTEMBI B JIPYTYIO;

o co3maBaTh COOCTBEHHBIC MHUCHMEHHBIE M KpaTKHE YCTHBIE COOOIIeHHs, 00001Iast
UHPOPMALIMIO M3 HECKOJIbKUX HCTOUYHUKOB (PU3MUECKOTO COZAEpIKAHUS, B TOM 4YHCIE MyOIUIHO
MPEJICTaBIIATh PE3yNIbTAaThl MPOSKTHOW MU HCCIEA0BATEIbCKOM IeATEIbHOCTH, IPU ITOM IPaMOTHO
WCIIONIb30BaTh M3YYCHHBIN MOHATHMHBIN ammapar Kypca (DU3HKH, COMPOBOXAATH BBICTYIICHUE
MpE3EHTALUEH;

. IpU BBIMOJHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAHUN (U3NYECKUX MPOIECCOB
pacnpenensaTb 00S3aHHOCTH B TPYIINIE B COOTBETCTBHU C IOCTABJICHHBIMU 3a/1auaMU, CICIUThH 32
BBITIOJTHEHUEM IIJIaHA JCHCTBUM M KOPPEKTUPOBAThH €T0, aIEKBAaTHO OLICHUBATh COOCTBEHHBIN BKJIA]
B JICATEIIBHOCTh TPYIIIBI, BRICTPANBAaTh KOMMYHHUKATHUBHOE B3aMMOJICHCTBHE, MPOSIBIISISI TOTOBHOCTh
pazpemniaTb KOH(JIUKTHI.

K koHIy oOyueHus B 9 kiiacce mpeaMeTHBIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI
oTpaxkaTb c(HOPMUPOBAHHOCTH Y OOYUAIOIINXCSI YMEHUI:
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. UCIIOJIb30BaTh IIOHATHUS: CHCTEMa OTCU€Ta, MaTepHuajibHash TOYKa, TPAEKTOpHS,
OTHOCUTENIHOCTh MEXaHHUYECKOTo MABIKEHUs, aedopmanus (ympyras, IUlacTU4eckas), TpEeHHUe,
[EHTPOCTPEMUTEIFHOE YCKOPEHHE, HEBECOMOCTh W TMEPerpy3Kd, IEHTP TSDKECTH, aOCOIIOTHO
TBEPAOE TEJO, IEHTP THKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KONEOAHHUS W BOJHBI,
3BYK, HH(PaA3BYK U yJIbTPa3BYK, 3JIEKTPOMAarHUTHbIE BOJIHBI, IIKaJIa JJIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30pYKOCTh U J1aJbHO30PKOCTb, CIIEKTPBI MCIyCKaHUs M IOIJIOIIEHUs, anb(da, 6era- u ramma-
U3Ty4YEHUSs], U30TOIIbL, SAEpHAsi JHEPIreTHKa;

. pa3nnyath sBJICHUS (PaBHOMEpPHOE M HEPaBHOMEPHOE IMPSIMOJIMHEHHOE ABHKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHHE, CBOOOIHOE Ma/IEHUE TEJl, PABHOMEPHOE JIBHKEHUE I10
OKPY)KHOCTH, B3aUMOJICHiCTBHE Tel, pEakTHUBHOE JBIKEHHE, KojeOaTelbHOE JIBUIKECHUE
(3aTyxarImue W BBIHYXKIEHHBIC KOJeOaHMs), pe30HAHC, BOJHOBOE IBIKECHUE, OTPAKEHHE 3BYKA,
IPSIMOJIMHEMHOE pACIpPOCTPAHEHHUE, OTPAKEHUE U IIPEIOMIIEHUE CBETa, II0JHOE BHYTPEHHEE
OTpa)kKCHHUE CBETa, pa3joKeHUe OeJoro CBeTa B CIEKTP U CIOKEHUE CIEKTPajbHBIX IIBETOB,
JCIIEpCUsl CBETAa, E€CTECTBEHHAs pPaJMOaKTUBHOCTb, BO3HUKHOBEHUE JIMHEHYATOrO CIEKTpa
U3Ty4YeHUs) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX
JaHHOE (PU3UYECKOe SIBICHUE;

. pacro3HaBaTh MPOSBIECHUE U3YYEHHBIX (PU3NUECKUX SBJICHUM B OKpYXalOIIeM MUpPE
(B TOM uucie pu3nYecKue SBJICHUS B IPUPOJIE: IPUIIUBBI U OTJIUBBIL, JBHKEeHUE T1aHeT COHEYHOH
CUCTEMbI, pPEAKTHUBHOE [BHUKEHHE JKHUBBIX OPIraHW3MOB, BOCHPUATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSCEHNE, CEICMUUYECKNE BOJIHBL, I[yHaMH, 3X0, 1IBE€Ta T€Jl, ONTUYECKUE SBICHUS B NIPUPOJE,
Ouojoruuyeckoe JeHCTBHE BUAUMOIO, YIbTPapUOJETOBOIO M PEHTICHOBCKOIO M3JIYYEHUH,
€CTEeCTBEHHBII paJMOaKTUBHbIN (OH, KOCMUYECKHE JIY4H, PAJUOAKTUBHOE U3TYYECHUE MPUPOIHBIX
MUHEPAJIOB, ACUCTBUE PAaJUOAKTUBHBIX M3ITyYEHUN HAa OPraHu3M YeJIOBEeKa), IPU 3TOM MEePEBOIUTh
NPaKTUYECKYIO 3a/1ady B Y4eOHYIO, BBIIEIATH CYIIECTBEHHBIC CBOMCTBA (MPHU3HAKH) (U3MUECKHX
SIBIICHHIA;

. OIKCHIBATH U3YYEHHBIC CBOMCTBA TN U (PU3MUECKUE SBICHUS, UCTIONB3Ys (pu3nueckue
BEJIMYMHBI (CPElHsss U MTHOBEHHAs CKOPOCTh Tejla IPU HEPABHOMEPHOM JBH)KEHUHU, YCKOPEHHE,
IepeMELIEHHE, IyTh, YIJIOBask CKOPOCTh, CHUJla TPEHUs, CUJIa YIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHE
CBOOOJHOIO Na/ICHUs, BEC TeJla, UMITYJIbC Tejla, UMITYJIbC CHIIbI, MEXaHU4YecKas paboTa U MOIIHOCTb,
NOTEHLMAIbHASL PHEPrUsl Teja, MOJHATOIO HaJl MOBEPXHOCTBIO 3€MJIM, NMOTEHLUAIbHAs SHEPrus
CKAaTOM MpPY>KUHBI, KHHETHYECKAsl HHEprusi, MOoJHAas MeXaHUYecKas HHeprusi, NepuoJ U 4YacToTa
KoJIeOaHUH, AJMMHA BOJHBI, 'POMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETa, IOKa3aTelb
MPETOMJICHUS] CPEJIbl), IPU OMUCAHUU MPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICI HMCHOJB3YEMBIX
BEJIMYMH, 0003HAUYEHUS U E€IUHMLBI (U3NYECKUX BEIMYUH, HAXOIUTH (POPMYIIbI, CBSA3BIBAIOIINE
JaHHYI0 (U3WYECKYI0 BEJIUYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTh TIpadUKH H3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

. XapaKTepu30BaTh CBOMCTBA Tell, (GPU3UYECKUE SBICHUS U MIPOLIECCHI, UCIOIb3Ys 3aKOH
COXPAHEHHUs JHEPIMM, 3aKOH BCEMHMPHOIO TATOTEHUS, NPUHLMII CYNEPHO3ULUU CUJI, IPUHLHUII
oTHOocuTenbHOCTH ["anues:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS! UMITYJIbCA, 3AKOHBI OTPAXKEHUS U
IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUs 3apsJ0BOI0 U MAaCCOBOTO YHCEN IIPH SIAEPHBIX PEAKIMIX,
Ipy 3TOM JaBaTh CJIOBECHYIO (OpPMYyJIHMPOBKY 3aKOHa U 3alUChIBaTh €ro MaTeMaTH4ecKoe
BBIPaKECHHUE;

. OO0BACHATH (PU3MUECKHE MPOIECChl U CBOMCTBA TeN, B TOM YHCJIE€ U B KOHTEKCTE
CUTyalluii TMPaKTUKOOPHEHTUPOBAHHOTO XapakTepa: BBIABIATh NPUYMHHO-CICACTBEHHbBIC CBS3U,
CTPOUTH 00BSCHEHHE U3 2—3 JIOTMYECKHX I1aroB ¢ OMOPOi Ha 2—3 W3yUEHHBIX CBOWCTBA (PU3MUECKHIX
ABJICHUH, PU3NIECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

. pemiath pacu€THbe 3aJaud  (OMUpAIONIMECS Ha CHCTeMYy W3 2—3 ypaBHEHHH),
UCIIOJIB3YS 3aKOHBI U (DOPMYIIBI, CBSA3bIBAIOIINE (PU3NUECKIE BETMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3aJaud 3alKChIBaTh KPATKOE YCJIOBUE, BBISBIATH HENOCTAIOUIME WJIM HM30BITOYHBIC TaHHBIC,
BbIOMpaTh 3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE NJISl PEUIeHHs], MPOBOJUTH PACUYETHl M OLEHUBATh
PEATUCTUYHOCTD MOTYYEHHOTO 3HaUCHHS (PU3MYeCcKON BEIMYHMHBI,
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o pacno3HaBaTh MHPOOJIEMbI, KOTOPHIE MOKHO PELIUTh HPU MOMOIIM (PU3HUECKHUX
METOJIOB, UCTIONIB3Ysl OIIMCAHUE UCCIICIOBAHMS, BBIICISITh POBEPSIEMOE TPEINOJIOKEHHUE, OIICHUBATh
MMPAaBUJIBHOCTL TIOPsSJAKa TIMPOBCACHHUA HCCICAOBaHWA, MACJIAaTb BbIBOAbI, HWHTCPHIPCTUPOBATDH
pe3ysbTaThl HAOIIOACHUH U OTIBITOB;

. IIPOBOAMTD ONBITHI 110 HAOTIOACHUIO (PU3NYECKUX SBJICHUN WIN (PU3HMUECKUX CBOWCTB
Ten (M3yyeHue BTOPOTo 3akoHa HBIOTOHA, 3aKOHAa COXpAaHEHUS SHEPTUH, 3aBUCHMOCTH MEepuoaa
Kosie0aHUi NPY>KMHHOTO MasiTHUKa OT Macchl Tpy3a U jKECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYABl MallbIX KoJeOaHUil, MPSMOJIMHEHHOE pAaCIpOCTPAHEHHE CBETa, PA3IOKEHHE Oeloro
CBETa B CIIEKTpP, U3yYCHHE CBOMCTB M300pak€HUs B IUIOCKOM 3€pKajie M CBOMCTB M300pa’keHUS
npeaMeTa B coOMparoiieil TuH3e, HAOMI0IeHNE CIUIONIHBIX W JTMHEHYaThIX CIIEKTPOB H3ITyUeHUSs):
CaMOCTOSITEIILHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOrO Habopa 00OpYHAOBaHHsS, OMHCHIBATH XOI
OTIBITA U €r0 Pe3yNbTaThl, GOPMYIUPOBATH BHIBOJIBI;

. IIPOBOAMUTH NMPU HEOOXOJUMOCTU CEPHUIO HPSIMBIX MU3MEPEHUM, OMpEeliss CpeaHee
3HaUEHUE U3MepsieMoi BenMuYuHBI ((POKYCHOE paccTosHME cOOHMparolieil JTUH3bI), 0OOCHOBBIBATH
BBIOOp crioco0a u3MepeHus (M3MEPUTEIILHOTO MPUOopa);

. MPOBOANTH HCCIEAOBAHNE 3aBUCUMOCTEN (DM3MUECKUX BEJIMYUH C HMCIIOJIb30BAHHEM
IOpSIMBIX HU3MEpPEHUM (3aBUCUMOCTb IYTU OT BPEMEHH IPU PABHOYCKOPEHHOM JABM)KEHUU Oe€3
HAYaJIbHOM CKOPOCTH, TMepuojaa KojeOaHui MaTeMaTHUYeCKOTO MasTHHKA OT JUIMHBI HHTH,
3aBUCUMOCTH yTJIa OTPaKEHHsI CBETa OT yIJia MaJeHUs W yIJia TMPEIOMIICHHS OT yIJia TaaeHHs):
IUTAHUPOBATh HCCIEAOBAHHUE, CAMOCTOSITENIBHO COOMpaTh YCTaHOBKY, (DUKCHPOBATH PE3YJIbTAaThI
HOHy‘ICHHOfI 3aBUCUMOCTHU (1)I/I3I/I‘-I€CKI/IX BCJIIMYNH B BUC Ta6J'II/IH n Fpa(bI/IKOB, J€JIaTb BBIBOIBI I10
pe3ynbTaTaM HCCIEI0BaHUS;

. NPOBOJUTh KOCBEHHBIC W3MEPEHHUs (U3UYECKUX BEIMYUH (CPEHHSSI CKOPOCTh M
YCKOpEHHUE Tela MPU PaBHOYCKOPEHHOM ABM)KCHUHU, YCKOPEHHE CBOOOMAHOTO MajeHUs, KECTKOCTh
NPYKUHBI, KOA(PQOUIMEHT TPEHUSI CKOJIBKEHHs, MeXaHW4YecKas paboTa W MOIIHOCTh, YacTOTa U
nepuoj KojaebaHuii MaTeMaTUYECKOTO U MPYKUHHOTO MAasSTHUKOB, ONTHYECKAs CHJIa COOMparoIei
JIMH3bI, PATUOAKTUBHBINA (POH): TUIAHUPOBATH U3MEPEHHSI, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
U BBIIIOJIHATD U3MCPCHUS, CICAYS Hpel[HO)i(CHHOﬁ HUHCTPYKIMH, BBIYUCIIAATh 3HAYCHUC BCIIMYMUHBI U
AHAJIM3UPOBATh MOYUYSHHBIE PE3YIbTATHI C YUETOM 3aIaHHON TOTPEITHOCTH H3MEPEHHIA;

. coOmoaTh MNpaBUiIa TEXHUKH 0€30MacHOCTH Mpu padbote ¢ 1ab0paTOpPHBIM
000pyI0BaHUEM;
. pa3nn4yaTth OCHOBHbBIC NMPHU3HAKU M3YYCHHBIX (DU3NUYECKUX MOJEJCH: MaTepuasibHas

TOUYKa, aOCOJIOTHO TBEPAOE TEN0, TOUCYHBIH MCTOYHHUK CBETA, JIyd, TOHKAas JIMH3A, IUIaHETapHas
MOJIeJIb aTOMa, HYKJIOHHAsI MOJIeIb ATOMHOTO S/Ipa;

. XapaKTepU30BaTh MPHUHIMIIBI JEHCTBUS W3YYEHHBIX NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOPOH HA UX OMUCAHUS (B TOM YHUCIIE: CIIUIOMETP, JATYUKHU MOJIOKESHUS, PACCTOSHUS
U YCKOpDEHMs, pakera, »3XOJIOT, OYKH, IepHuckor, (oToanmnapar, ONTUYECKUE CBETOBOJbI,
CIEKTPOCKOI, I03UMETp, Kamepa BuibcoHa), UCIONIb3Ysl 3HAHUS O CBOMCTBAX (PU3UUYECKUX SIBICHUN
1 HeoOxoauMbIe (HU3NIECKUE 3aKOHOMEPHOCTH;

. HCTIOJTb30BATh CXEMbI H CXeMAaTHUYHBIC PUCYHKU U3YYCHHBIX TEXHUYECKUX YCTPOICTB,
U3MEPHUTENbHBIX MPUOOPOB U TEXHOJOTHYECKUX MPOIECCOB MPU PEIICHUH Y4eOHO-MPAKTHUYECKHX
3a/1a4, ONTUYECKUE CXEMBI JJIs IOCTPOCHHS N300paKeHUI B TUIOCKOM 3epKajie U COOMpArOIIeii TNH3E;

. MPUBOANTh TIPUMEPHI (HAXOAWTh HWH(OOPMAIIMIO O TPHUMEpPax) MPAKTHIECKOTO
UCIIONB30BaHus (PU3NUECKUX 3HAHHUM B MOBCEAHEBHOM KU3HU ISl oOecriedeHns 0e30MacHOCTH MPU
oOpalleHuu ¢ MpuOopaMu M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHCHHS 3JI0POBbSI U COOIIOICHUS
HOPM IKOJIOTUYECKOTO MOBEICHUSI B OKPYXKAIOLIEH cpejie;

. OCYIICCTBIISATh TOWCK HWHPOpMAIMK (PU3NIECKOro cojepxkanus B HHTepHere,
CaMOCTOSITENIbHO (HOPMYITHPYs MMOMCKOBBIA 3aIPOC, HAXOAUTh MYTHU ONpPEAETICHUS JOCTOBEPHOCTH
MOJTy4YeHHOU MH(OPMAIIMK HA OCHOBE UMCIOIIUXCS 3HAHUHN U JTOTIOTHUTEIHHBIX HCTOYHHUKOB;

. MCIIOJIb30BATh MPH BBITIOJHEHUH YYEOHBIX 3aJaHU HAYYHO-TIOMYJISIPHYIO TUTEpaTypy
(U3NYECKOTO CONIepPIKaHNUs, CIIPABOYHBIC MaTepPUAIIBI, Pecypchl ceTH MHTepHeT, BIajeTh npuémMamMu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus MH(GOPMAIMK U3 OAHON 3HAKOBOI CHUCTEMBI B JIPYTYIO;



. C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHNS HA OCHOBE MH(OpMAaIH
U3 HECKOJIbKMX HCTOYHHMKOB (U3UYECKOTO COJEpXKaHMs, MyOJMYHO NPEACTaBIATh PE3yJIbTaThl
IIPOEKTHOM WJIM MCCIIEI0BATEIbCKON EATEIBHOCTH, IIPU 3TOM I'PaMOTHO MCIOJIb30BaTh U3YYEHHBIN
HNOHATHIHBIN anmapar u3y4yaemoro paszeia (Pu3MK1 ¥ COTPOBOXKIATh BBICTYIIJICHNE NTPE3eHTaLUeH ¢
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y4€TOM 0COOEHHOCTEN ayTUTOPUU CBEPCTHHUKOB.

IIpoBepsiemble peIMeTHBIE Pe3yabTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpamMMbl OCHOBHOI0 00111ero 00pa3oBaHuUs

7 KJIACC

Kon
NPOBEPSIEMOro
pe3yJbTara

1.1
1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsieMble peAMeTHBIE Pe3yJbTaThl 0CBOEHHS OCHOBHOI
0o0pa3oBaTeJbHON MPOrpaMMbl OCHOBHOIO 0011Iero 00pa3oBaHus

HCIIOJIB30BAaTh U3YYCHHBIC ITOHATHUA

pasnuuaTh SABICHUS IO ONMHMCAHWIO MX XapaKTepHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, ICMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBICHHE

pacIio3HaBaTh NPOSIBICHUE U3YUYEHHBIX (PU3MUYECKUX SBICHUI B OKPY)KaIOIIEM
MHUpe, B TOM 4Hcie Qu3ndeckue sSBICHUS B MPUPOAE, MPU STOM IEPEBOAUTH
NPaKTHYECKYI0 3ajady B y4eOHYIO, BBIICNIATH CYIIECTBEHHBIE CBOWMCTBA
(npu3Haku) GU3NIECKUX SBICHUN

OMKCHIBATh HM3YYCHHBIC CBOWCTBA Tel M (PU3MUCCKHUE SIBICHHS, UCIOJB3YS
(u3nUecKue BENWYMHBI, TIPH ONMCAHHUU MPABUIBHO TPAKTOBATh (DH3UUIECKUI
CMBICIT WCTONB3YEMBIX BEIMUYHH, WX O0O03HAUEHWS W €IUHMIIBI (PU3NIECKUX
BCJTUYHUH, HAXOIUTh (POPMYIIBI, CBA3BIBAIOIIHE TAHHYIO (PU3HYECKYIO BETHIHHY
C IOPYyrHMH BEJIWYHHAMH, CTPOUTH TpadMKH HU3YYECHHBIX 3aBUCHMOCTEH
(hU3UYECKUX BEITHMUUH

XapaKTepH30BaTh CBOMCTBA TeI, (PU3NIECKIE SIBICHUS U MPOIECCHI, HCITOMB3YS
W3YYCHHBIC 3aKOHBI, PH ATOM JaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA H
3alHUCHIBATh €TO MATEMATUYECKOE BBIPAXKCHUE

OOBSICHATH (PU3UUECKHE SIBIICHUS, ITPOLIECCH K CBOMCTBA TeJl, B TOM YHCIIE U B
KOHTEKCTEC CUTYallMid MPaKTUKO-OPHEHTUPOBAHHOIO XapakTepa: BbBIIBIATH
NPUYUHHO-CIIC/ICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE M3 1 — 2 JMOrmyecKux
mraroB ¢ onopod Ha 1 — 2 W3y4EHHBIX CBOWCTBA (PUIMUCCKUX SBICHHH,
(u3nUecKuX 3aKOHA MJIM 3aKOHOMEPHOCTH

peuiate pacuéTHbIC 3aaun B 1 — 2 MeHCTBHSI, HCIIOJIb3YS 3aKOHBI U (DOPMYJIBI,
CBsI3bIBAIONIME (DU3MUECKHE BEIMYHMHBI: HA OCHOBE aHAIM3a YCIOBHS 3aJadu
3aIUChIBATh KPAaTKOE YCJIOBUE, TIIOJCTABIIATh (UIMUECKHE BEIMYUHBI B
dbopMynbI ¥ TPOBOAUTH PacuéThl, HAXOAWTh CIPABOYHBIC JIAHHbIE,
HEOOXO MBI JIJIS PEIICHUsS 33ja4, OLEHUBATh PEATMCTUYHOCTh MOTYyYCHHOMN
(hU3UIECKON BEITMUNHBI

1.8

1.9

1.10

pacIo3HaBaTh NPOOJIEMBbI, KOTOPBIE MOXHO PEIIUTH MPH MOMOIIN (HU3MUECKUX
METO/IOB, B OIIMCAHUH UCCIICJOBAHUS BBIIEIATh IIPOBEPSIEMOE IIPEIITOJIOKEHUE
(rumote3y), pa3nuyaTh M HHTEPIPETUPOBATH MOJYYEHHBIH pE3yNbTarT,
HaXOJIUTh OLIMOKU B XOJI€ OIIBITA, IEJIATh BHIBOABI [10 €r0 pe3yIbTaTam

NPOBOAMTH OMBITHI N0 HAOMIOACHUIO (PU3UUECKUX SBICHUH WK (pu3ndecKux
CBOMCTB Tenm: (opMymupoBaTh IpOBEpsieMble MPEINOIOKEHH, COOMpaTh
YCTAaHOBKY W3 TPEIIOKEHHOTO 00OpYyJIOBaHUs, 3alMCHIBATh XOJ OMBITA U
(hopMynUpoBaTh BHIBOALI

BBITIOJTHATH MPSIMBIE U3MEPEHUS C HCIIOJIB30BAaHUEM aHAIOTOBBIX M HHU(POBBIX
npruOOPOB, 3aIMCHIBATH TOKA3aHHUSI IPUOOPOB € YUETOM 3a1aHHOM aOCOMIOTHOM
MOTPEIIHOCTH U3MEPEHUN




1.11

1.12

1.13

1.14
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NPOBOAMTH HCCIIEOBAHUE 3aBHUCUMOCTH OJHOW (PU3MYECKON BETHMYUHBI OT
JIPYTOil C UCTIOB30BAHNEM TIPSIMBIX N3MEPEHHH, YIaCTBOBATh B IUTAHUPOBAHUHT
y4eOHOTO WCCIEeIOBaHUsl, COOMpATh YCTAHOBKY U BBINOJHATH H3MEPECHHS,
clefysl MPEIJIOKCHHOMY IUIaHy, (HUKCHPOBaTh pPE3YJbTaThl IOJXY4YEHHOMH
3aBUCUMOCTH (HU3MUYECKHX BEJIMYUMH B BHIC NPEAJOKECHHBIX TabauL W
rpadMKoB, JIeNaTh BHIBOJIBI TI0 pe3yIbTaTaM HUCCIICTOBAHMUS

NPOBOAMTH  KOCBEHHBIE  W3MEPEHHs  (M3MYECKHX  BEJIMYMH,  CIEAYS
MPEIOKEHHON MHCTPYKIMHU: TIpU BBIMOJIHEHUH H3MEpeHuil cobuparthb
SKCIIEPUMEHTAIbHYI0 YCTAHOBKY U BBIUUCIISATh 3HAYEHUE UCKOMOU BEJINYUHBI

coOJTI0IaTh MpaBUja TEXHUKH OE30MacHOCTH TpH paboTe ¢ 1abopaToOpHBIM
o0opynoBaHHEM

yKa3bplBaTh MNPUHLMIIBI JACHCTBHA NPHUOOPOB M TEXHUYECKHX YCTPOMCTB,
XapaKTepU30BaTh MPHHIMIIBI JEUCTBUS N3yYEHHBIX MPUOOPOB M TEXHHUUYECKUX
YCTPOMCTB C TOMOIIBIO WX OINWCAHMS, HCIONB3Ysl 3HAHUS O CBOWCTBax
(u3nuecKux SBICHUN W HEOOXOIUMBIE PU3MUECKIE 3aKOHBI H 3aKOHOMEPHOCTH

1.15

1.16

1.17

1.18

1.19

8 KUIIACC

Kon
NPOBEPSIEMOro
pe3yjabTara

11
12

1.3

14

NPUBOJIUTH MPUMEPHI (HAXOAUTH WHPOPMALMIO O MPUMEPax) MPaKTHYECKOTO
UCIIOJIb30BaHUs (PU3NYECKUX 3HAHUN B TIOBCEIHEBHOM JKU3HU AJIS1 00ECTICUeHUS
0e30macHOCTH MPU OOPAIIEHUH ¢ TIPHOOPAMH B TEXHUIECKUMH YCTPOMCTBAMH,
COXpaHCHHUS 3JI0POBbS M COOJIIOJICHUSI HOPM SKOJIOTHMUYECKOTO TOBEICHHS B
OKpYKalolleH cpene

OCYIIECTBIISITH OTOOp WCTOYHMKOB HH(pOpManuu B ceTd HHTepHET B
COOTBETCTBHU C 3aJIaHHBIM TIOMCKOBBIM 3alpOCOM, HA OCHOBE HMEHOIIUXCS
3HAHUI U MyTEM CPaBHEHHSI Pa3IMIHBIX UCTOUYHUKOB BBIJIENATH HHHOPMAIIHUIO,
KOTOpast SIBJISIETCS] MPOTHBOPEUMBON MIIM MOYKET OBITh HEJOCTOBEPHOM

WCTIONB30BaTh TPW BBINIOJHEHHH YYEOHBIX 3aJaHUH HAYYHONOIYISIPHYIO
IUTEpaTypy (U3UUECKOTO COICpKaHUS, CIIPaBOUYHBIE MaTepHajbl, PeCypChl
cetTu  MHTepHer, BiageTb NpuUéMaMH  KOHCIIEKTHPOBAHHSA  TEKCTa,
npeobpazoBanus HHHOPMAITUHN U3 OAHON 3HAKOBOW CHCTEMBI B JPYTYIO

co3laBaTh COOCTBEHHBIE KpaTKHE NHCbMEHHBIE W YCTHBIE COOOIIEHHS Ha
OCHOBE 2 — 3 WCTOYHHMKOB HMH(OpMannu (PU3NYECKOTO COAEPKAHHSA, B TOM
yrcie MyOJMYHO JIeNaTh KpaTKhe COOOIIEHHS O Pe3yibTaTaX IMPOEKTOB WIIH
y4eOHBIX HCCIEIOBAaHUI, NMPH 3TOM TIPaMOTHO HCIOJIB30BaTh H3YYECHHBIN
HNOHATHWHBIA  ammapar Kypca (U3UKH, COIPOBOXAATh BBHICTYIUICHHUE
Mpe3eHTalruen

MpH BBHIMIOJHEHWH YYE€OHBIX TMIPOEKTOB W WCCIEJOBAHWH pacTpeiernsiTh
00513aHHOCTH B TPYIITIC B COOTBETCTBUY C TIOCTABIICHHBIMU 33]]a4aMU, CJICTUTh
3a BBITIOJTHEHUEM IUIaHA JICHCTBUM, aJICKBATHO OLICHUBATH COOCTBEHHBIN BKIIA]]
B JCSITENHHOCTh TPYNIBI, BBICTPANBAaTh KOMMYHHKATHBHOE B3aWMOJEHCTBHE,
VYHUTHIBAass MHCHHE OKPYKAFOIITHX

HpOBepfleMble MNPEAMETHBIC PE3YJIbTATHI 0CBOCHUA OCHOBHOI1
06p330BaTeJ’le0ﬁ nporpamMmmbl OCHOBHOI'O o01mero 06pa3onaﬂnﬂ

HCII0JIB30BATh IOHATUA

pa3MyaTh SBIICHUS 110 OMMMCAHUIO X XapaKTePHBIX CBOMCTB M HA OCHOBE OTBITOB,
JEMOHCTPHUPYIONINX JaHHOE (PH3MUECKOE SIBICHUE

pacrio3HaBaTh MPOSIBICHUE W3YYCHHBIX (H3MUYECKHX SBICHHN B OKPYKAIOIIEM
MHUpE, B TOM 4YHcie (U3MUECKHE SIBICHUS B TPUPOJIE, NPU ITOM IEPEBOAUTH
NPaKTUYECKYI0 3aady B Yy4eOHYIO, BBIICIATH CYIIECTBEHHBIC CBOMCTBA
(npu3Haku) GU3NIECKUX SBICHUAN

OIMCHIBATh M3YYCHHBIC CBOICTBA Tel W (HU3WYECKUE SBICHUS, HCIIOIb3YS
¢u3uuecKkue BETMYUHBI, MPHU ONWCAHWU TPABHIBHO TPAKTOBATh (U3UUCCKUIl
CMBICJI UCTIOJIB3YEMBIX BEJIMYMH, 0003HAUCHHS U €AWHUIIBI PU3HMYECKUX BEJIUYUH,
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1.6

1.7

1.8

1.9

1.10

22

HaXOIUTh (POPMYIIBI, CBSI3BIBAIOLINE AAHHYIO (U3UUECKYIO BEJIMYUHY C IPYTUMH
BEJIMYNHAMH, CTPOUTH Ipa)MKH N3YUIEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUIUH

XapaKTepH30BaTh CBOWCTBA Tell, (PM3NYECKHE SBICHHUS M IMPOIECCHI, UCIOIB3Ys
W3YYCHHBIC 3aKOHBI, MPH 3TOM JaBaTh CIIOBECHYIO (OPMYIHPOBKY 3aKoHa U
3aMHUCHIBATh €TO MATEMATHUECKOE BhIpAKEHNE

OOBSICHATH (PU3MYECKHE MPOIIECCHl U CBOMCTBA TeJ, B TOM YHUCIE U B KOHTEKCTE
CI/ITyaHI/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTepa: BbIABIATH NPHUYUHHO-
CJIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBSCHEHHE M3 | — 2 JIOTHYECKHX IIaroB C
MOMOIIEI0 1 — 2 U3yUeHHBIX CBOHCTBA (DH3UIECKUX SBICHHUM, PU3NIECKUX 3aKOHA
WJIH 3aKOHOMEPHOCTH

pemaTh pacu€THble 3a7auu B 2 — 3 JCWCTBUS, HCIIONB3Ysl 3aKOHBI M (OPMYIIBL,
CBsI3BIBAIONINE (DU3MUYECKUE BEIMYHMHBI: Ha OCHOBE aHajM3a YCIIOBUS 3aJa4yil
3aIIMCBIBATh KPATKOE YCJIOBHUE, BBIABILATH HENOCTATOK HAHHBIX IJIs PELICHUS
3aJaud, BBHIOMpAaTh 3aKOHBI W (OPMYIBL, HEOOXOMUMBIE MJisi €€ pelleHus,
NPOBOJNTH PACUETHl M CPABHUBATH MOITYUYEHHOE 3HAYCHNE (PH3MUYECKON BETMUUHBI
C U3BECTHBIMH TaHHBIMH

pacrio3HaBaThb HpO6J’IeMLI, KOTOPBIC MOXHO PCHIUTL MPU MOMOIIH (bHSI/I‘IeCKI/IX
METOJO0B, HCIIOJIB3yd OMNHUCAHUE HCCICIAOBAHHA, BBIACIIATE IIPOBEPIACMOC
MMPEATIOJIOKEHNE, OICHNBATH IMTPABUJIBHOCTD MMOPAAKa IPOBEACHUA NUCCIICIOBaHNMA,
JCJIaTh BBIBOAbI

NPOBOJMTH OMBITHl MO HAOMIOACHUIO (DU3MYECKUX SIBICHHH WIH (QH3HMYECKHX
CBOMCTB Tel: (OpPMYIHPOBATH IPOBEPSIEMBbIE IPEANOIOKEHHs, COOMPATh
YCTAaHOBKY M3 NPEIIOKEHHOTO O0OpYyJOBaHMS, ONHUCHIBATH XOJ OIBITA H
(hopMynUpOBaTh BHIBOJIBI

BBINIOJIHATH TPSIMbIE M3MEPEHHs C HCIIOIB30BAaHWEM AHAJOTOBBIX NPHUOOPOB U
JATYNKOB (PU3MYECKUX BEJIWYHH, CPABHUBATH PE3YNbTaThl U3MEPEHHUH ¢ YIETOM
3aJJaHHOM a0COJIOTHOH MMOTPEIIHOCTH

111

1.12

1.13

1.14

1.15

1.16

1.17

NPOBOAMTH HCCIIEAOBAHUE 3aBUCUMOCTH OHON (PM3MYECKO BETMYMHEI OT APYTOi
C HUCTIOJIb30BAHUEM NPSAMBIX W3MEPEHHH: MJIaHUPOBATh UCCIEN0BaHUE, cOOUPATh
YCTAaHOBKY M  BBINOJHATH HW3MEPEHUs, Cleays NPeIOKEHHOMY ILIaHy,
(UKCHPOBATH PE3yNbTATHI MONYYEHHONW 3aBUCHMOCTH B BHJIE TaOIUII U TPAQHKOB,
JIeTIaTh BBIBOJIBI IO PE3YJIbTATaAM MCCIEAOBAHUS

NPOBOAWTH KOCBEHHbIE UW3MepeHHs (U3MUYECKMX BEJIHYUH: IUIAHHUPOBATH
U3MEpEeHHs], COOMPaTh 3KCIIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAYs MPEIOKEHHOI
MHCTPYKIMH, ¥ BBIYUCIIATh 3HAYCHNUE BEITMUUHbI

COOJTIONIaTh TIPaBWJIA TEXHHUKU OE30MMACHOCTH Tpu paboTe ¢ J1abopaToOpHBIM
obopynoBaHuEM

XapaKTePU30BaTh MPHUHIHUIBI JCHCTBUS M3YYCHHBIX MPUOOPOB U TEXHUYECCKHUX
YCTPOWCTB € OIOPOIi Ha UX ONMCAHUSI, HCIIOJIb3Ys 3HAHHUS O CBOMCTBAX (PU3NICCKHUX
SIBIICHUI 1 HEOOXOAUMBbIe (pr3mUecKre 3aKOHOMEPHOCTH

pacmo3HaBaTh MPOCThIC TEXHUUECKUE YCTPOHCTBA U U3MEPUTEIbHBIE PHOOPHI 1O
CXEMaM M CXEMaTHYHBIM PHCYHKaM, COCTABIISTH CXEMBI EKTPUUECKHX IeTel ¢
MOCJIEOBATENIBHBIM M I[IApajUIEIbHBIM COCAMHEHMEM DJIEMEHTOB, pas3ianyas
YCIIOBHBIE 0003HAYEHUS SJIEMEHTOB JICKTPHUECKHX LIETeH

NPUBOJIUTh TPUMEPHI (HAXOAWUTh WHPOPMAIMIO O MpHUMEpax) MPaKTUIECKOTO
UCIIOJIb30BaHMsl (pU3MYECKUX 3HAHWN B MOBCETHEBHOM KM3HU AJs1 0OecTIeYeHus
Oe3omacHOCTH TIpU OOpaIlieHNH ¢ MPHOOpPaAMHU M TEXHUYECKUMH YCTPOMCTBAaMHU,
COXpaHEHHUS 370pPOBbSI U COONIOJEHHS HOPM 3KOJOTMYECKOTO IOBEIECHUS B
OKpYy>Karollen cpefie

OCYILECTBIIATH MOKCK MHOpMamu (pru3nveckoro coaepkanus B cetn VHTEpHeT,
Ha OCHOBE UMEIOLIUXCSI 3HAHUN U ITYyTEM CPaBHEHUS TOTIOJTHUTEIBHBIX HCTOYHUKOB
BBIIEIISITh WH(POPMAIIHIO, KOTOPast SABISETCS MPOTHBOPEUYHUBON WIIM MOXET OBITh
HEJOCTOBEPHOU
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1.19

1.20
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1.2

13

14
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UCIIOJIB30BaTh TPH BBINOJHEHUH YYEOHBIX 3aJaHUH HAYYHO-TIOMYJISIPHYIO
JTUTEepaTypy (U3HYECKOTO COAEpIKaHWsS, CIIPAaBOYHbIE MAaTEpPHAaJbl, PECYPCHl CETH
WnuTepuer; BnameTh npuéMaMu KOHCIEKTHPOBAHHMS TEKCTa, MPeoOpa3oBaHUs
MH(QOPMAIINH U3 OJHOM 3HAKOBON CHCTEMBI B APYT'YIO

CO03/1aBaTh COOCTBEHHBIC MUChbMEHHBIC W KPAaTKUE YCTHBIC COOOIICHUS, 00001as
WHGOPMAIIMIO U3 HECKOIBKAX HCTOYHHUKOB (PH3MUYECKOTO COJIEpXKAaHHS, B TOM
YHCcIie MyOJNYHO MPECTABIATh Pe3yIbTaThl MPOSKTHON MM HCCIE0BATEIhCKON
JIEATEIbHOCTH, TMPU 3TOM TI'PaMOTHO MCIOJIb30BaTh M3YYEHHBI MOHATUWHBIN
anmnapart Kypca (pu3MKu, CONPOBOKAATH BRICTYILICHHUE MTPE3eCHTAUCH

OpU BBHIMOJIHEHUH YYEOHBIX MPOEKTOB W HCCIENOBAHMI (PU3UUECKUX MPOLECCOB
pacmpenensiTe OOS3aHHOCTH B TpYyNNE B COOTBETCTBUM C MOCTaBJICHHBIMU
3aJauaMu, CJICJMTH 32 BBHIOJHEHUEM IUIaHA JICHCTBHHA M KOPPEKTHPOBATH €T,
aJICKBaTHO OI[CHWBATh COOCTBEHHBIHN BKIIAJI B JICSITEIIBHOCTD TPYIIIBI, BHICTPAHBATH
KOMMYHHMKAaTUBHOE  B3aUMOJCHCTBHE, TMpPOSBIAL TOTOBHOCTH  pa3peliaTh
KOH(JIUKTHI

IIpoBepsiemble MpeAMEeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOI
o0pa3zoBaTebHOM MPOrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHUsA

HCIIOJIb30BATh M3YUYCHHBIC TOHATHUA

pas3yinyaTh ABJICHUS 10 OMMCAHUIO X XapaKTEPHbBIX CBOMCTB U HA OCHOBE OIBITOB,
JEeMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SIBICHHUE

pacro3HaBaTh MPOSIBICHUE W3YYCHHBIX (PU3MYECKHX SBICHUH B OKpPY)KaIOIIEM
MHUpe, B TOM 4ucie (GU3MUECKHE SIBICHUS B MIPUPOIE, IPU 3TOM IEPEBOAUTH
NPaKkTHYECKyl0 3aJady B y4eOHYIO, BBLICISTH CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKu) GU3MUECKUX SIBICHUN

ONMCHIBATh HM3yYCHHBIC CBOWCTBA Tel M (HU3MYECKHE SBICHUS, HCIOJB3YS
(¢u3nueckue BEIMYUHBI, [PU ONUCAHWU TPABHIBHO TPAKTOBaTh (HU3NUECKUIt
CMBICJI UCIIOJIB3YEMBIX BEJIMYHMH, 0003HAUEHUS U €AUHUIIBI (PU3UUECKUX BEJIMYUH,
HAXOJIUTh (YOPMYIIBbI, CBSI3BIBAIONINE JaHHYIO (GU3UUECKYIO BEJIUMYHHY C JIPYTUMH
BEJIMYMHAMH, CTPOUTH I'paIKH N3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIMUYUH

15

1.6

XapaKTepru30BaTh CBOMCTBA TECII, (l)I/ISI/IIICCKI/IC SABJICHUA W NPOLECCCHI, UCIIOJIb3Yys
HN3YYCHHBIC 3aKOHBI, IIPU 3TOM [JaBaTb CJIIOBCCHYIO (bOpMYHI/IpOBKy 3aKOHa H
3aIIUChIBATh €T0 MAaTEMATUYCCKOE BEIPAXKCHUEC

OOBSICHATH (PM3UUECKHE MPOLIECCHl U CBOMCTBA TEJN, B TOM YHCJIE W B KOHTEKCTE
CUTyallMil TMPaKTUKO-OPHEHTHUPOBAHHOTO XapaKTepa: BBIABIATH MPHIUHHO-
CJIC/ICTBCHHBIC CBSI3U, CTPOUTHh OOBSICHEHME M3 2 — 3 JIOTMYECKUX IIIaroB C
MOMOIIBIO 2 — 3 U3YUEHHBIX CBOMCTBA (PU3NUECKUX SBICHUMN, (PU3NISCKUX 3aKOHA
WJIH 3aKOHOMEPHOCTH

1.7

1.8

pewmiats pacuyéTHble 3a1aud (ONHMparoIlUecs Ha CUCTeMy U3 2 — 3 ypaBHEHHH),
UCTIOJIB3YsI 3aKOHBI U (HOPMYITBI, CBSI3BIBAIONINE (PU3NIECKUE BETMIHHBI: HA OCHOBE
aHaJIM3a yCJIOBHS 3aJa4d 3alIMChIBaTh KPATKOE YCIOBUE, BBISBISATh HEJOCTAIOIINE
WIN W30BITOYHBIE JaHHBIC, BBIOMPATh 3aKOHBI U (OPMYJIBI, HEOOXOIUMBIE IS
pelIeHus, MPOBOANUTH pPacu€Thl M OIECHHBATH PEATHCTUYHOCTH IOIYYEHHOTO
3HA4YEHUS] PU3MYECKON BETMUUHBI

pacro3HaBaTh MPOOJEMBI, KOTOPblE MOXKHO PEIIUTh TMPH IOMOIIH (PH3NIEeCKUX
METOJIOB, HCHOJNB3YySd OMNHCAHUE HCCICNOBAHUS, BBIICIATH  IPOBEPIEMOE
MPENOI0KEHUE, OLIEHUBATh MPABUIIBHOCTH MOPSAIKA MPOBEACHUS HCCICAOBAHMUS,
JIENIaTh BBIBOJIBI, HHTEPIIPETHPOBATE PE3YILTATHI HAOIOICHHN 1 OTIBITOB

1.9

IPOBOJUTH OIBITHl MO HAOIIOMCHUIO (HU3UYECKUX SBICHHNA WU (PU3UIECKUX
CBOMCTB TEJ: CaMOCTOSTEIILHO COOMpaTh YCTAaHOBKY M3 H30BITOUHOrO Habopa
000pyIOBaHKs, OMKMCHIBATH XOJ OIbITA M €ro pe3yibTarhl, (OPMYIUPOBATH
BBIBOIBI
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111

1.12

1.13
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NPOBOAMTH PU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHHA, OIIpeesis cCpeiHee
3HaYeHHE M3MepsAeMOi BETHMUMHEBI ((DOKYCHOE pacCcTOsHHE COOWpAromIeii JIMH3HI),
000CHOBBIBATh BEIOOD CIIOC00a U3MEPEHUs (M3MEPUTEIILHOrO MPHOOopa)

OPOBOJAWTH  HWCCIENOBaHWE  3aBUCHUMOCTEH  (M3MYECKHX  BEIMYMH  C
UCTIOJB30BAaHMEM  MPSMBIX  HM3MEpPEHH:  IMJIaHHpOBaTh  HCCIIEJOBAaHUE,
CaMOCTOSITETIbHO COOMpaTh YCTaHOBKY, (PUKCHPOBAaTh pe3yiabTaThl MOIYYEHHOM
3aBUCUMOCTH (PU3NYECKUX BEJIWYMH B BHJIE TaOMUIM I'padHKOB, I€JaTh BHIBOIBI
0 pe3yabTaTaM MCCIIEIOBAHUS

MPOBOANTH KOCBEHHBIE W3MepeHUs (UINYECKUX BEIWYHMH: I[UIAHHPOBATH
U3MEpEHMUs, COOMPaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIMOJIHATH U3MEPCHHUS,
ciaenysl TPEMIOKEHHOW WHCTPYKLUMU, BBIYUCIATH 3HAUCHUE BEJIMYUHBI U
aHAJIM3UPOBATh MOJYYEHHBIE PE3YJIbTAaThl C YYETOM 3aJaHHOW MOTPEUIHOCTH
HM3MEpEHU

coONroaTh MpaBWiia TEXHUKH O€30MacHOCTH mpHu paboTe ¢ J1abopaTOpHBIM
000pyIoOBaHHEM

1.14

pasin4yaTb OCHOBHBIC MPU3HAKHU U3YUCHHBIX q)HSHHCCKI/IX MOI[CJICIZZ MarcpuajibHas
TOYKa, a0bCOIIOTHO TBéleOG TECII0, TOYCYHBIN UCTOYHHUK CBCTa, JIy4, TOHKAaA JINH3a,
ITaHE€TapHasa MOJCJIb aTOMa, HYKJIOHHAA MOJCJIb aTOMHOTIO sAJIpa

1.15

1.16

1.17

XapaKTepU30BaTh NPHHLUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHHUUYECKUX
YCTPOKCTB € ONIOPOi Ha X ONMCAHUSI, UCTIONB3YS 3HAHHS O CBOMCTBAX (PU3MUECKUX
SIBIICHUH M HEOOXO0JMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH

HCIOJIB30BAaTh CXEMBI M CXEMATUYHBLIC PHCYHKH HW3YUCHHBIX TCXHUYCCKUX
YCTPOWCTB, M3MEPUTENBHBIX NPHOOPOB MU TEXHOJOTHUECKUX IPOIIECCOB IPHU
pCLICHUN YYeOHO-MTPAKTHYECKUX 3a/1a4, ONTHYCCKHE CXEMbI JJIs MOCTPOCHHUS
M300paKeHHH B INTOCKOM 3epKajie U COOMpAroIei JIMH3e

MPUBOANTH TPUMEPHI (HAXOIUTh WH(GOPMAIHMIO O TPUMEPaX) MPaKTHISCKOTO
WCTIOJB30BaHMS (PU3NIECKUX 3HAHWK B MOBCETHEBHOW JKM3HU IS oOecrieueHus
Oe3omacHOCTH TIpU OOpallieHUH ¢ MPHOOpaMH M TEXHUYECKUMH YCTPOMCTBAMU,
COXpaHEHUs 3J0POBbS U COOJIOJCHHUS HOPM 3KOJOTHMYECKOTO IIOBEACHUS B
OKpYy>Karollen cpefe

1.18

OCYILECTBIIATH MOMCK MH(OpManuu (Gu3nveckoro coaepkanus B cetu VHTEpHeT,
CaMOCTOSITETIbHO (YOPMYIHPYS MMOUCKOBBIHN 3alpOC, HAXOAUTH ITYTH ONPEICICHUs
JOCTOBEPHOCTH TOJIYYCHHOW WH(POPMALUK HAa OCHOBE HMMEIOIIMXCS 3HAHUK U
JIOTIOJIHUTENBHBIX HCTOYHUKOB

1.19

WCIIONIb30BaTh IPH BBIMOJIHCHUU YUYEOHBIX 3aJ]aHWN  HAYYHO-TIOMYJISPHYIO
TUTEepaTypy (U3HYECKOTO COAEpIKaHWSA, CIIPABOYHBIE MAaTEPHAIbI, PECYPCHl CETH
WnTepuer; BnameTh npuéMaMu KOHCIEKTHPOBAHHA TEKCTa, MPeoOpa3oBaHUS
HHGOPMALIMH U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.20

1.21

CO3/1aBaTh COOCTBEHHbIE ITUCBMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
UHQOPMALK U3 HECKOJIbKUX MCTOYHHKOB (PM3MUYECKOTO COIEpXKAaHUs, IIyOINIHO
MIPEICTABIIATE PE3yJbTaThl MPOEKTHON WM HCCIIEINOBATENbCKON NEATENBHOCTH,
IIPY 3TOM I'PaMOTHO MCIIOJIb30BaTh U3YUYECHHBIN IOHATUHHBIN anmnapaTr u3y4aeMoro
pa3zena (QU3MKH W COMPOBOXKIATHb BBICTYIUICHHE IMpe3eHTaluel c y4éTtoMm
0Cc0OEHHOCTEH ayIUTOPUU CBEPCTHUKOB

IIPYU BBIIIOJHEHUH YYEOHBIX MPOEKTOB M HMCCIICAOBAaHUN (PU3NYECKUX MPOLIECCOB
pacmpenensaTb OOS3aHHOCTH B TPYIIE B COOTBETCTBUM C IIOCTABICHHBIMU
3aJauyaMu, CJICJHNTH 32 BBHIOJHEHUEM IUIaHA JCHCTBHH M KOPPEKTHPOBAThH €T,
a/ICKBaTHO OLICHWBATH COOCTBEHHBIN BKJIal B ESITEIbHOCTD TPYIIIBI, BEHICTPAUBATh
KOMMYHHKAaTHBHOE  B3aUMOJICHCTBHE, TIPOSIBIISII  TOTOBHOCTH — pa3peliaTh
KOH(ITMKTHI
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IIpoBepsieMbIe 3JIeMEHTHI COAEPKAHUSA

7 KJIACC

Kon Kon

pasaejaa JJEMEHTA

IIpoBepsieMble 3JIeMEHTbI COAEPKAHMUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYKAIOILIETO MUPA

11
1.2

1 13

14

15

®u3uka — Hayka o npupone. SBineHus npuponasl. OU3MUECKUE SIBICHUS:
MEXaHUYECKUE, TEIUIOBbIE, JSJICKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIE

®usnueckre Benn4uHBL. M3Mepenue Qusnueckux BenuuuH. Ouznueckue
pubopsl. [lorpemHocTs M3MepeHuit. MeXTyHapO HASI CHCTEMa SITIMHHII]

ECTCCTBGHHOHay‘IHHﬁ METOA IIO3HAHUA: Ha6J'HO,Z[eHI/Ie, IIOCTaHOBKaA
HAay4YHOI'0 BOIIPOCA, BBIABUIXCHUC THUIIOTE3, JKCIICPUMCHT II0 IIPOBEPKE
THUIIOTE3, 00BICHEHHE Ha6m0,uaeMor0 SABJICHUA

Onwucanne GU3NIECKUX SBICHUH C TIOMOIIBIO0 MOJIETIeH

[IpakTraeckne pabOTHI:

N3smepenue paccTosHMil.

Nzmepenne 00bEMa KUAKOCTH U TBEPIOTO TeEA.

Ormpenenenre pa3MepoB MaJIbIX TElL.

Nsmepenue temmepaTypbl MpHW MHOMOIIM >KUJIKOCTHOTO TEPMOMETpa HU
JIaTYMKa TEMIEPATYPbI

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNMU BEILECTBA

2.1

2.2
2.3

Crpoenue BemiecTBa: aToMbl M MOJEKYNbl, HX pa3Mepbl. OTbBITHI,
JOKa3bIBAIOLINE TUCKPETHOE CTPOCHUE BEILECTBA

JIBmkeHne dactuin BemiecTBa. CBsS3b CKOPOCTH JIBUXKEHMSI YacTHUI[ C
Temneparypoil. BpoynoBckoe aBmxenue, auddysus

B3aHMOI[CI>iCTBPI€ YJacCTHIl BCIICCTBA: IPUTAKCHUC U OTTAJIKUBAHUC

2 2.4

2.5

2.6

ArperatHble COCTOSIHUSI BELIIECTBA: CTPOCHHE Ta30B, JKUAKOCTEH U TBEPBIX
(KpucTaJUIMYECKHX) Tell. B3auMoCBs3p MeXIy CBOWHCTBaMH BEIIECTB B
Pa3HBIX arperaTHbIX COCTOSHHUAX U HX aTOMHO-MOJIEKYJIIPHBIM CTPOCHUEM
OCOOEHHOCTH arperaTHbIX COCTOSTHHM BOJIBI

[IpakTuueckue pabOTHIL:

Onenka JmameTrpa aToMa METOJIOM pSIOB  (C  MCHOJIB30BAaHHEM
¢dororpadmuii).

OmnpITHI 10 HAOTIOACHHUIO TETJIOBOTO PACLIMPEHUS Ta30B.

OmBITH 10 0OHAPY)KEHHIO ICHCTBHS CHII MOJIEKYJISIPHOTO MPUTSKCHUS

JIBDKEHUE U B3AUMOJIEMCTBUE TEJI

3.1
3.2

3.3

3.4
3.5
3.6

3.7

3.8

MexaHu4deckoe JABHXCHUC. PaBHOMCpHOC 1 HCPAaBHOMCPHOC IBHUKCHUC

Cxopoctbs. CpenHdAs CKOpOCTb NpU HEPaBHOMEPHOM JBMXKEHHHU. Pacuér
MyTH U BPEMEHH JBIKCHHUS

SIBnenue uHepuuu. 3aKOH MHEpUUU. B3anMopeilcTBue Ten Kak MpUYHHA
W3MEHEHUs! CKOPOCTH JIBIDKEHUS Tel. Macca Kak Mepa HHePTHOCTH Tella

[MnotHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJICKYT B
enuanie o0béMa BelecTsa

Cua Kak XapakTepUCTHKA B3aUMOJICHCTBHS Tell

Cuna ymnpyroctd u 3akoH ['yka. VI3MepeHue CuIIbI C MOMOIIbIO
TUHAMOMETpA

SBneHne TATOTeHHs U cuia TshkecTH. Cula TSHKECTH Ha IPYTUX TUIaHEeTax.
Bec tema. HeBecomocTh

Cuna tpenus. TpeHune CKONbKEHNA U TPEHHUE TIOKOs. TpeHue B mpupoe u
TEXHUKE
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3.11

3.12
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CrnoxeHue cui, HapaBJICHHBIX MO OJHON mpsMoil. PaBHoxmelcTByromas
CuII

[IpakTuueckue pabOTHIL:

Omnpenenenue CKOPOCTH PaBHOMEPHOTO ABIKEHHUs (IIApUKa B JKUAKOCTH,
MOJIEJTN DIEKTPUIECKOTO aBTOMOOMIIS U Tak jnainee). OnpeaeneHue cpeaHei
CKOPOCTH CKOJIBXKEHHSI OpycKa WM IIapuKa MO HAKIOHHOH IUIOCKOCTH.
Omnpenenenue 1MIOTHOCTH TBEPAOTO Tena. OIBITH, JEMOHCTPUPYIOIINE
3aBUCHUMOCTh pacTshKeHUs (aedopMaluy) NPYKUHBI OT MPUI0KEHHON
cunbl.  ONBITBI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTb  CHJIBI  TPEHUS
CKOJIBKEHHsI OT Beca Tella M XapaKTepa CONPUKACAIOIIUXCS IIOBEPXHOCTEH

Ousuyeckue SBJICHUSA B IPUPOJE: INPUMEPBl JBMKEHUS C Pa3IMYHBIMU
CKOPOCTSIMU B KUBOW 1 HEXXMBOM NPUPOE, AEUCTBUE CUIIBI TPEHHUS B IPUPOJIE
1 TEXHUKE

TexHuueckue ycTpoiucTBa: AMHAMOMETP, OAIIUITHUKH

JIABJIEHUE TBEP/BIX TEJ, KUJIKOCTEI 1 TA30B

41

Jasnenue tBEpaoro Tena. CriocoObl yMEHBIICHHUS U YBEITHUEHUS TaBICHHS

4.2
4.3

4.4

4.5

4.6

4.7

JaBneHue raza. 3aBUCUMOCTD JIaBIIeHH ra3a oT 00bEMa, TeMIepaTypbl
[lepemaya maBneHWs] TBEPABIMH TENaMH, JKAIKOCTAMH W Ta3aMH. 3aKOH
[Tackans. [ITHeBMaTHUECKHE MAILIMHBL

3aBUCHMOCTh [JIABJICHHSA KHUIKOCTH OT TIyOWHBL ['HapocTarmdeckuii
napanokc. CooOmaromuecs: cocyasl. | napaBimueckie MexaHu3MbI
Atmocdepa 3emin u atmocdepHoe naBieHue. [[pudauHbI CylecTBOBaHUA
Bo3nymHONW 00onoukm 3emiu. Omnwir  Toppudemnn. 3aBHCHMOCTH
aTMOC(hEpHOTO JIaBJICHHS OT BBICOTHI HAJl YPOBHEM MODS

Usmepenne artmocdepHoro namieHus. [Ipubopsl aisi  W3MEpEHHUs
aTMoc(hepHOTO TaBIeHHS

JleficTBHE )XUJIKOCTH U I'a3a Ha OTPYKEHHOE B HUX TeJIO. BeITankuparomas
(apxuMenoBa) cuia. 3akoH ApxuMmena

4.8

4.9

4.10

411

IInaBanue Ten. Bo3ayxomnnasaHue

[IpakTrueckue paboOTHI:

HccnenoBanne 3aBUCHMOCTH Beca Tella B BOAEe OT 00bEMa NOTpyKEHHON B
KUIAKOCTH dacThd  Tena. OmpeneneHne  BBITAIKUBAIONICH — CHITBI,
JEUCTBYIOLIE Ha Telo, MNOrpy:kKEHHOe B KHUIKOCTh. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOIICH CUJIBL, ACHCTBYIOIIEH Ha TEIO B
JKUAKOCTH, OT Macchl Tena. ONbIThI, JEMOHCTPUPYIOIIKE 3aBUCHUMOCTh
BBITAJIKUBAIOIIEH CHUIIBI, JCUCTBYIOIICH HA TEJIO B JKUAKOCTH, OT 00BEMaA
NOTPY:KEHHONH B JKHUJIKOCTh HYacTU Tela W OT IUIOTHOCTH JKUIKOCTH.
KoHcTpynpoBanue apeoMerpa WIM KOHCTPYHPOBaHUE JIOOKU U
OIpeJIeNIeHUE €€ TPY30I0bEMHOCTH

Qdu3uveckne SBICHUS B MPHUPOJE: BIUSHUE aTMOC(EpPHOTO IABICHUS HA
JKUBOH OpTraHu3M, IUTaBaHKE PHIO

Texnuueckne  YCTPOWCTBA: COOOIIAIOIMIUECS  COCYIbI, YCTPOMCTBO
BOJIONIPOBO/IA, THAPABIUYECKUI TIpecc, MaHOMETp, OapoMeTp, BHICOTOMED,
MOPILIHEBON HACOC, APEOMETP

PABOTA, MOIIIHOCTb, DHEPT ST

5.1 Mexanunyeckas padoTa

5.2 MexaHudeckast MOIIIHOCTD

53 [IpocTeie MexaHW3MBI: phlYar, OJIOK, HaKJIOHHAs IUIOCKOCTbh. lIpaBuio
paBHOBECHS pbluara

5.4 [TpumeneHue mpaBuiIa paBHOBECHUS pblyara K OJIOKY

55 «3omotoe mpaBmwio» MexaHUKH. KoadpduimeHnt mnojae3Horo mencTBus
MeXxaHU3MOB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTenmnuanbHast YHEPTUH TeJa, TOTHATOTO Haa 3eMIIEH
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5.7 Kunernueckast sneprust
58 ITomnas MeXf.HH‘ieCKaSI OHEprus. 3aKOH W3MEHEHHS MU COXpaHCHUA
MCXAaHNYCCKOU DHCPIUU
[IpakTrueckne paboOTHI:
Onpez[eneHI/Ie pa6OTLI CWJIBI TPEHUA IPU PABHOMEPHOM JABHXKEHHUU TEJIa 10
5.9 TOPU30HTANIBHONW MOBEPXHOCTH. MccnenoBaHue yCIIOBUM PABHOBECHS
peruara. Msmepenue KIIJ| naxmoHHON mtockocTu. M3ydeHue 3akoHa
COXpaHCHHUA MEXAaHUYCCKOU DHEPIUU
5.10 dusnyeckue SIBJICHUS B MIPUPOAC: pbIYarv B TCJIC YCJIOBCKA
511 Texunueckne YCTpOﬁCTBaI pbI4ar, HOHBH)KHLIﬁ u HeHO,Z[BPI)KHBIﬁ 6J'IOKI/I,
HAKJIOHHAsA IJIOCKOCTD, ITPOCTHIC MCXAHN3MBbI B 6I>ITy
8 KUIACC
Kon Kon
pasztena S eMeHTa IIpoBepsiemble 3JIeMEHTHI COCPKAHUS
TEIIJIOBBIE ABJIEHU A
OCHOBHBIE  TOJNIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKON  Teopuu
6.1 CTpOoeHHUsI BemiecTBa. Macca u pas3Mepbl MoJieKyd. OmbIThI,
MOJITBEP K IAIOLIUE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPUH
6.2 Monenu TBEpAOro, KMAKOTO M Ta3000pa3HOTO  COCTOSHUI
BenlectBa. Kpucrannuueckue u amopdHble Tena
6.3 O6”I>$ICHCH%€ CBOIICTB Ia3oB, )KI/II[KOCTGI?I’ U TBEP/BIX TEJ HA OCHOBE
MOJIOKEHUN MOJIEKYJIIPHOKUHETUYECKOU TEOPUH
6.4 CmaunBaHuUE U KallWJUISIPHBIE SIBJICHUS
6.5 TemnnoBoe pacHIMpeHne U CKaTHE
6.6 Temneparypa. CBsizb TeMmmepaTypbl CO CKOPOCTBIO TEILUIOBOTO
JIBUKEHMSI YACTHIL]
6.7 Buytpennss sneprusi. CnocoObl U3MEHEHUSI BHYTPEHHEW SHEPTHH:
TeIUIonepeiaya U CoOBepIIeHHE pabOThI
6.8 Bunel Terionepenaun: TEI0MPOBOAHOCTh, KOHBEKIUS, U3JIyYEHUE
6 6.9 KonuuecTBo TemnoTel. Y aenpHas TEMI0EMKOCTh BELIECTBA
6.10 TernmooOMeH u TEIUIOBOE paBHOBECHE. YpaBHEHHE TEIJIOBOTO
OanmaHca
6.11 [InaBneHue u OTBEpAEBAHNE KPUCTAIUNINYECKUX BEIECTB. Y ICJIbHAS
TEIUIOTA IJIABICHMSI
[TapoobOpazoBanne wu koHneHcamws. Hcmapenne. Kurnenue.
6.12 VY nenpHas TemioTa mapooOpa3oBaHus. 3aBUCUMOCTh TEMITEPATyphl
KUTIEHHUSI OT aTMOC(HEPHOTO JTaBJICHUS
6.13 Bnaxxnocts Bo3nyxa
6.14 OHeprus TOIUIMBA. Y IeJbHas TENJI0TA CTOPAHUS
6.15 [Tpunmuner  paGotel  TemoBbix apurareneid KIIJ[ TeroBoro
nBurarens. TernaoBble ABUraTeNN U 3alIUTa OKPYXKAIOLIeH cpeibl
6.16 3aKOH COXpaHEHUsT M MPEBpPALICHMs] SHEPrud B TEIUIOBBIX
npoleccax
[TpakTiyeckue paboThI:
6.17 OnpITBl O OOHAPYXKEHHUIO JCUCTBUS CHJI  MOJEKYJSPHOTO

MMPUTSIKCHUS.
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OneITl 1O BBIPAIIMBAHUIO KPUCTAJJIOB ITOBAapEHHOM COJIM WA
caxapa.

OnbiTel 1O  HAOMIOAEHUIO TEIJIOBOIO  pAaCUIMpEHHsl Ta3o0B,
JKUJIKOCTEN U TBEPJIBIX TEII.

Onpeznenenue AaBaeHHUs BO3AyXa B OAJUIOHE MINPHIIA.

OnbIThHI, AEMOHCTPUPYIOLUE 3aBUCUMOCTh JaBJIEHUS BO3/1yXa OT
ero 00bEMa 1 HarpeBaHUs MU OXJIaKICHHUS.

IIpoBepka runoTe3pl JIMHEMHON 3aBUCUMOCTH JJIMHBI CTOJOMKA
XKHUJIKOCTH B TEPMOMETPUYECKOM TpyOKe OT TeMIEepaTyphl.
HaGnronenne n3MeHeHUs] BHYTPEHHEW YHEPTUU Tela B pe3ysbTaTe
TEeIuIonepeauy U paboThl BHEIIHUX CHJI.

HccnenoBaHue sBJIeHUS TEMNIOOOMEHA PU CMEIIMBAHUU XOJIOIHON
Y TOPSIYEN BOIBI.

OnpeneneHre KOJNIWYECTBA TEIUIOTHI, IMOJYYEHHOTO BOAOW THpHU
TEII00OMEHE C HarpeThIM METAITIMUECKUM LIUITUHIPOM.
Omnpenenenue yieabHON TEIIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca UCIapeHust.

OmnpeneneHre OTHOCUTENBHOMN BIaXHOCTH BO3yXa.

Onpenenenue yeabHON TEIUIOTHI IUIABJICHUS JIBIA.

@dusnyeckue SABICHUS B NPUPOJE: NMOBEPXHOCTHOE HATSHKECHHE U
KalWUISPHBIE SIBJICHHWS B IPUPOJE, KPHUCTAIBI B IPHUPOLE,
m3nydenue CosHIa, 3amMep3aHue BOJOEMOB, MOPCKHE Opu3bI;
o0Opa3oBaHHe pOCHI, TyMaHa, WHEsl, CHera.

TexHu4eckue yCTpOMCTBA: KalWULIPHI, IPUMEPBI UCIIOIb30BAHMS
KPUCTAJIZIOB, JUAKOCTHBIM TEPMOMETp, IaT4YUK TEMIIEpaTyphl,
TEPMOC, CHCTEMa OTOIUIEHUS JOMOB, TMIPOMETpPBI, ICHUXPOMETP,
napoBasi TypOMHa, IBUraTellb BHYTPEHHETO CTOPaHMSL.

SJIEKTPUYECKUE U MAT'HUTHBIE SBJIEHUS

7.1 DnekTpuzaiys Ten. /[Ba pona dIeKTpUIECKUX 3apsiaoB
BiaumogeiictBue 3apsokeHHBIX Tel. 3akoH KyioHa (3aBHCHMOCTh

7.2 CUJIBI B3aMIMOJICHCTBHS 3apsSDKEHHBIX TET OT BEIWYHMHBI 3apsloB U
PaCCTOSIHUSL MEXK/TY TeJIaMH )
OnekTpudeckoe mose. Hampsyk€HHOCTh  AIIEKTPHYECKOTO  TTOJIS.

7.3 [TpuHIUI CyTIEepPIO3UIIUH FITEKTPHUUECKUX MOoJIeH (Ha KaueCTBEHHOM
YpOBHE)
Hocurenn ANEKTPUYECKUX 3aps10B. DneMeHTapHBIN

7.4 anekTpuyeckuit  3apsn.  Crpoenwe aroma. I[IpoBogHMKM U
TIDJICKTPUKA

7.5 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

76 DNEeKTPUYECKUN TOK. YCJIOBHUS CYHIECTBOBAHHS 3JICKTPUYECKOTO
TOKa. ICTOYHHUKH MOCTOSIHHOTO TOKa

77 JleficTBUSL ~ SJEKTPUYECKOTO TOKa (TEIIoBOe, XHMMHYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B JKUJKOCTSIX U razax

7.8 Onektpuueckas 1enb. Cuia Toka. DIeKTPUUYECKOe HAMPSIKEHHE

7.9 ConpoTuBieHHE TPOBOIHUKA. Y IeJIbHOE COMPOTHBIICHUE BEIIECTBA

7.10 3akoH OMa 11 ydacTKa Lenu

7.11 [TocnenoBarenbHOE M MApATIICIIBHOE COSAMHEHUE TIPOBOTHUKOB

7.12 PaboTa 1 MOIIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jxxoyis — Jlenma



7.13
7.14
7.15

7.16
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DJEeKTpUUYECKUe LIEMU M MOTPEOUTENN SIEKTPUUECKON SHEpruu B
obITy. KopoTKkoe 3ambikaHne

ITocTostHHBIE MarHUTEL. B3anMoielicTBUE MOCTOSHHBIX MAarHUTOB

MaruautHoe 1mosie. MarHuTHOE TOJIE 3€MIIM U €r0 3HAYEeHHE A
JKA3HU Ha 3emiie

OnbiT  Opcrega. MarHutHoe TMOJ€  3JIEKTPUYECKOTO  TOKa.
IIpuMeHeHne IEKTPOMAarHuTOB B TEXHUKE

7.17

I[eﬁCTBHC MAarauTHOI'O I10JIA Ha IMPOBOJHUK C TOKOM.
BHCKTpO}IBI/IFaTeJ'IB IIOCTOSAHHOTI'O TOKa. Hcmons3oBanne
BHCKTpO,Z[BI/IFaTCJ'ICI\/II B TCXHHUYCCKHX YCTPOﬁCTBaX 1 Ha TPpaHCIIOPTEC

7.18

7.19

7.20

7.21

Oneitel  @apaznes. SIBneHue 3IE€KTPOMAarHUTHOM  MHAYKIIHH.
IIpaBuio Jlenna

Onekrporenepatop. CrocoObl MOIy4eHUs JIEKTPUUECKON SHEPTUH.
DJEeKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOYHHUKAX SHEPTUH

[TpakTiyeckue paboThI:

OnpITel IO HAONIONEHHWIO SJEKTPU3ALMH TNl WHIYKIHEH U IpH
COTPUKOCHOBEHUHU.

HccenenoBanue NeUCTBUS DJIEKTPUYECKOrO T0JI HA IIPOBOJHUKHU U
JUDIIEKTPUKU.

COopka u mpoBepKa padOThI AIEKTPUUECKON IIETH TIOCTOSITHHOTO
TOKa.

W3mepeHue U peryiupoBaHue CUIIbI TOKA.

W3mepenue u peryiupoBaHie HAMPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP,
OT COTPOTHBIICHHUS PE3UCTOPA U HAMIPSKEHUS HA PE3UCTOPE.
OnbITE, JEMOHCTPHPYIOIINE  3aBUCHMOCTH  3JEKTPHUYECKOTO
COTMPOTHUBIIEHUS MPOBOHUKA OT €T0 JUTMHBI, TUIOIIA U TOTIEPEIHOTO
CEYeHHUs U MaTepuasa.

[TpoBepka npaBuUIIa CIIOKECHHUSI HaTPsHKEHU N npu
MOCJIEI0BATEIbHOM COEIMHEHUN JIBYX pe3uctopoB. IlpoBepka
npaBuia Uil CWIBl TOKAa TpU MapalieTbHOM COEAMHEHUU
pesuctopoB. Omnpeaenenne padboThl AIEKTPUIECKOTO TOKa, UTYIIETO
gyepe3 pe3uctop. OnpenencHre MOIIHOCTH 3JIEKTPUYECKOTO TOKA,
BBIJIENIAEMON Ha pe3uctope. HMccienoBaHue 3aBUCHUMOCTH  CHIIbI
TOKa, HUAYIIETO dYepe3 JIaMIIOYKYy, OT HampsDKeHUsT Ha HeM.
Omnpenenenne KIIJ| warpeBarens. WccnenoBanue MarHUTHOTO
B3aMMOJICHCTBHS MOCTOSIHHBIX MAarHUTOB. V3yueHue MarHHUTHOTO
TIOJISI TIOCTOSTHHBIX MarHUTOB MPHU WX OOBCTUHCHHUH U Pa3/ICIICHUN.
HccnenoBanue OEHCTBUS SIEKTPHUECKOrO TOKAa Ha MAarHUTHYIO
cTpenky. OmnbIThl, JE€MOHCTPUPYIOLIUE 3aBUCHUMOCTh  CHJIBI
B3aMMOJICHCTBHS KaTyIIKH C TOKOM M MarHUTa OT CWJIBbl TOKa U
HalpaBJICHUS] TOKa B Karyiuke. VM3ydeHuWe NEHCTBUS MarHHTHOTO
MoJisi Ha TPOBOJHUK ¢ TOKOM. KOHCTpyupoBaHHE U HU3yYCHHE
paboThI BIIEKTPOABUTATEISA. H3mepenne KIIJ
AIIEKTPOJIBUTATENIbHON yCcTaHOBKU. ONBITHI MO HUCCIEI0BAHHUIO
SIBIICHUS DJIEKTPOMArHUTHON MHAYKIIMU: UCCIICIOBAaHNE U3MEHEHUN
3HAYEeHUs U HaIlPaBJICHUS UHAYKIIMOHHOTO TOKa

dusuueckue SBIEHUS B opupoac: OSIJICKTPUUCCKHUE SABJICHUA B
atMocdepe, dTEKTPUUECTBO JKUBBIX OPraHU3MOB, MATHUTHOE TOJIE
3emun, npeid MOTI0COB, POJIb MATHUTHOTO TOJS JUIsl )KU3HU Ha
3emiie, MOSIPHOE CUSTHUE
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TexHUUECKHe yCTPOWCTBA: AJIEKTPOCKOI, aMIIEpMETP, BOJBTMETP,
peocTaT, CYETUHK AIEKTPUICCKON SJHEPTHH, DJICKTPOOCBETUTEITHHBIC
MpuOOpBI,  HArpeBaTeIbHBIE  AJIEKTPONPUOOpPHI  (TIPUMEPHI),

7.22 JIIEKTPUUECKUE MPENOXPAHUTEIIH, JIIEKTPOMATHUT,
AJIEKTPOJABUIATENIb ITOCTOSSHHOIO TOKA, I'E€HEpPaTop IIOCTOSHHOIO
TOKa
9 KIIACC
Kog Kog
paszena STleMerTa [IpoBepsiemMble 2IeMEHTHI COJICPKAHUS
MEXAHUYECKUE ABJIEHUA

8.1 Mexanndeckoe IBUKeHHe. MaTtepuanbHas Touka. Cucrema oTcuéra

8.2 OTHOCHTENBHOCTh MEXaHUYECKOTO ABHIKEHHUS

8.3 PaBHOMepHOE NpsIMOJIMHEHHOE IBH)KEHHE

8.4 HepaBHoMepHOe npsimoiuHelHOe nBrkeHHe. CpelnHss W MrHOBEHHAs
CKOPOCTh TeNa MPH HEPABHOMEPHOM JIBHIKECHUU

8.5 Yckopenue. PaBHOycKOpeHHOE MPSIMOJIMHEHHOE ABHKCHUE

8.6 Co0Ooxnoe nmagenne. OnbITel ['anues

8.7 PaBHOMepHOE JBIDKEHHE TI0 OKpYKHOCTH. [leproy 1 yactora oOparieHus.
JluneliHas u yrioBas ckopocTd. [[eHTpOCTpEeMHUTENBHOE YCKOPEHHE

8.8 [Tepasrit 3akoH HeioToHA

8.9 Bropoii 3axon Hetotona

8.10 Tpernii 3akoH HproTOHA

8.11 [IpuHIUT CynepIIo3uINN Cril

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHUs: CUIa TPEHUS CKOJIBKCHUS, CHIIA TPEHHS TIOKOS, PYTHe BHUIbI
TpEHUs

8.14 Cuna TSHKeCTH U 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOPEHHE CBOOOIHOTO
NENGENE

815 Jemwxenne mraner Bokpyr Comnma. [lepBas kKocMuYecKas CKOPOCTB.

8 HeBecoMoCTh U nieperpy3ku

8.16 PaBHOBecue MaTepraibHOM TOYKH. AOCOTIOTHO TBEPIOE TEIO

817 PaBHOBecue TBEpPIOro Tena C 3aKperyiEHHON OChblO BpailleHus. MoMeHT
cuiel. LleHTp TsbkecTn

8.18 Nmnynec Tena. U3menenne umnyibca. UMIynbc cuibl

8.19 3aKoH cOXpaHEHHS UMITYIIbCa

8.20 PeakTnBHOE MBMXKECHHE

8.21 MexaHnndeckast padoTa U MOITHOCTh

8.22 PaboTa cun TsKecTH, ynpyroctu, Tpeaus. CBsi3b SHEprud U padoThI

8.23 [ToTeHunanbHas SHEprys Teja, HOAHATOTO HaJl MOBEPXHOCTHIO 3eMIIU

8.24 [loTeHnmanpHas HEPIUs CXKATOM MPYKUHBI

8.25 Kunernueckas sHeprust. Teopema 0 KHHETUYECKON SHEPTUU

8.26 3aKOH COXPaHEHUSI MEXaHHYECKOM SHEPTUH
[IpaxTrueckue paboTHI:
Ormpenenenre cpeaHEl CKOPOCTU CKOJBKEHHS OpycKa WIW JBIKEHUS
HIapvka Mo HAKIOHHOH rmiockocTH. OmpeseneHue YCKOPEeHUs Teia mpu
PaBHOYCKOPEHHOM JIBHIKEHHUHU TI0 HAKIIOHHOMW TTOCKOCTH.

8.27 HccnenoBanne 3aBUCHUMOCTH IyTH OT BPEMEHH TPH PaBHOYCKOPEHHOM

JIBIKEHUU 0€3 HaYallbHOM CKOPOCTH.

[IpoBepka THIIOTE3BI: €cU TpPH PAaBHOYCKOPEHHOM JBIDKEHHH 0€3
Ha4aJIbHOH CKOPOCTH TYTH OTHOCATCS KaK pPsIA HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIKE MTPOMEKYTKH BPEMEHHU OJIMHAKOBEI.




10

11

8.28

8.29

31

HccnenoBanne 3aBHCUMOCTH CHJIBI TPEHHA CKOJNBKEHHS OT CHJIBI
HOpManbpHOTO  JaBineHus. Ompenenenne  KodpGUIMEHTa  TPEHHS
ckonbxkeHus. Omnpenenenne XECTKOCTH MpYKuHbBL. Ompenenenne padoThl
CWJIBI TPEHMs NpPU PAaBHOMEPHOM IBM)KEHHHU Tejla IO TOPH30HTAJIBHOM
noBepxHocTH. OnpeneneHune padoTsl CHIIBI YIPYTOCTH IPU MOABEME TPpy3a
C MCTIOJIb30BAHNEM HETIOABIKHOTO U TIOJBM)KHOTO OJIOKOB

duzndeckue ABICHUS B MpUPOAC: NPUIIMBEI U OTJIUBBI, ABMXKCHUE TUIAHET
ConneyHon CUCTCMbI, pPECAKTUBHOC ABMKCHUC KUBLIX OPTraHU3MOB

TexHUYECKHE yCTPOHCTBA: CTUAOMETP, JAaTINKH TTOJIOKEHHUS, PACCTOSHHS
U YCKOPEHUS, PAKETHI

MEXAHMWYECKHWE KOJIEFAHHWSA U BOJIHBI

9.1

KonebatenbHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJeOaHMIL:
MIEPUOJI, YaCTOTA, AMILTUTY/Ia

9.2
9.3

9.4

9.5
9.6

MaremaTudecKuil U NPYXKUHHBIA MasTHUKU. [IpeBpanieHue sHEpruu npu
KOJIeOaTeIbHOM JIBUKEHUH

3aTYXaIOH.[I/IC KoJIeOaHus. BLIHYDK,[[GHHBIC konebanus. Pe3onanc

Mexanndeckue BonHBL. CBoicTBa MexaHWYecKHWX BOJH. [IpomonbHbIe U
MONEPEYHbIe BOJHBL. J[JIMHA BOJHBI U CKOPOCTh €€ PacHpOCTPAHECHHS.
MexaHn4ecKue BOJIHBI B TBEPIIOM TeJe, CEICMUYECKUE BOJIHBI

3ByK. I'poMKOCTb U BbICOTaA 3ByKa. OTpakeHue 3ByKa
HHdpa3ByK U yabTpa3ByK

9.7

[TpakTuueckue padoOTHI:

OmnpeneneHne 4YacTOTBl M IMEpHOAa KoleOaHUH MaTeMaTH4ecKOro
MasiTHUKA.

Omnpenenenne 4acTOTHI U TIepro/ia KoebaHui Mpy>KWHHOTO MasiTHUKA
HccnenoBanue 3aBUCUMOCTH MEPHOAA KOJIeOaHUH MOABELIEHHOTO K HUTH
rpy3a OoT AJMHBI HUTH. VccinenoBanue 3aBUCMMOCTH TEpHOAa KojeOaHu
MPYXKMHHOTO MasTHUKAa OT Macchl TIpy3a. IIpoBepka HE3aBHCHMOCTH
nepuoja KojeOaHWH Tpy3a, MOJBEIICHHOTO K HHUTH, OT MAaccChl Ipy3a U
KECTKOCTHU NPYXUHBL. M3MepeHne yCKOpeHus: CBOOOAHOTO MaieHHs

9.8

9.9

®dusnueckue SIBICHUS B IPUPOJAEC: BOCIPHUSITHUE 3BYKOB >KUBOTHBIMH,
3eMIICTPSICEHUE, CCHCMIYECKIE BOJTHBI, ITYHAMH, 3XO

TexHHUYECKHE yCTPOMCTBA: 3X0JI0T, UCTIONb30BaHNE YIbTPa3ByKa B ObITY U
TEXHHKE

OJIEKTPOMAT'HUTHOE ITIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DJIEKTPOMarHUTHOE TIOJIe.  DJEKTPOMAarHWUTHBIE BOJHBEL ~ CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH

10.2 [IIkana 37eKTpOMarHUTHBIX BOJH

103 OnexrpomarHuTHas npupoaa ceera. CKopocTh cBera. BoaHOBBIE cBOWCTBa
cBeTa
[IpakTraeckne pabOTHI:

10.4 N3ydeHne CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C TIOMOIIBI0O MOOWJIBHOIO
TenedoHa

105 Ousnyeckue SBJIEHUS B MpHUpOAe: OMOJOrHYecKoe ACHWCTBHE BHIUMOTO,
yABTPaHOIETOBOTO U PEHTTEHOBCKOI'O M3IIy4eHUN

106 TeXHI/I‘IVeCKI/Ie YCTPOMCTBA: HCHONb30BAaHUE 3JIEKTPOMArHUTHBIX BOJH JIS
COTOBOH1 CBSI3U

CBETOBBIE ABJIEHUA

111 JlyueBas mogens cBeTa. MIcTOUHMKM cBeTa

11.2 [IpsimonuHENHOE pacTIpoCTpaHEHUE CBETa

11.3 Orpaxkenne ceta. [Imockoe 3epkaiio. 3aKOH OTpaXKEHHUS CBETA
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HpeHOMHCHI/IG cBeTa. 3aKoH MMpCIIOMJICHUA CBCTA. Ilomnoe BHYTPCHHECC

114
OTpaKCHHE CBETa
115 Jlunza. Xox nydeii B IuH3E
11.6 OnTrueckas cuctema oroanmapaTa, MUKPOCKOTIA U TEIeCKOTa
11.7 ['ma3 xak onTudeckasi cuctema. bim3opykocTs U 1aabHO30PKOCTh
118 Paznoxxenue Oenoro ceera B cmekTp. OmnbiTel HpioToHa. CrnokeHue
' CHEKTpaJIbHBIX IIBETOB. [luciepcusi cBeta
[IpakTiueckue padoTHI:
HccnenoBanue 3aBUCHUMOCTH YIjla OTPaKEHHUsI CBETOBOTO Jiyda OT yria
naieHusl.
W3yyeHne XxapakTepUCTHK W300paKeHUs IpeIMETa B TNIOCKOM 3epKaie.
HccnenoBanue 3aBUCUMOCTH YIjla IPEJIOMJICHHS CBETOBOTO JIyda OT yria
119 [aJIeHHsI Ha TPAaHULIE «BO3AYX — CTEKIION.
[MomyueHne U300paKEHUN C IIOMOIIBI0 COOUPAIOIICH JTHH3BIL
Onpenenenne GOKYCHOTO pacCTOSIHUS M ONTHYECKOW CHIIBI coOMparouien
JIMH3BI.
OMNBITHI IO Pa3I0KEHUIO OEJIOTO CBETA B CIICKTP.
OnbITEl O BOCTIPHATHIO IBETa MPEAMETOB MPH HUX HAOMIOACHUH Uepes3
LBETOBBIC (DHIIBTPHI
dusnueckue sBIeHUs B npupose: 3armenus Connua u JlyHsl, nBera e,
11.10 onTHYeCKHe SBIEHUS B arMocdepe (uBer Heba, pedpakmus, paayra,
MHUPAXK)
1111 TexHUUYecKre YCTPONCTBA: OYKH, NEPUCKOI, (hoToammapaTr, ONTHYECKHE
CBETOBOJIBI
KBAHTOBBIE ABJIEHIA
121 OmnbiTel Pesepdopna u manerapHas Mmozenb aroma. Mogesnb atoma bopa
12.2 Hcnyckanue 1 norjomieHue cseta aroMoM. KBautel. JIuneluarsie crieKTpel
12.3 PamnoaktuBHOCTH. Anb(a, OeTa- 1 raMMa-U3TydeHHs
12.4 Crpoenue aromHoro siapa. HykinoHnHas moaens aroMHoro siapa. M3oromnsr
125 PagunoaxTuBHBIe peBpatienus. [lepuon monypacmnasa aTOMHBIX siiep
12.6  SnepHsie peakiun. 3aKOHBI COXpPaHEHHUS 3apsIOBOTO U MACCOBOT'O YHCEI
12.7 OHeprus CBA3M aTOMHBIX siiep. CBsi3b Macchl U SHEPTHH
12.8 Peakiuu cunresa u nenenus siaep. Mcrounuku sHeprun ConHua u 3BE37
12 12.9 AnepHas sHepreTuka. JlelicTBHE PaJMOAKTUBHBIX W3JIyYEHUH Ha >KUBBIE
OpraHu3MBbl
[MpakTrueckue padoOTHI:
HabxnroneHue CIIONIHBIX M TMHEHYATHIX CIIEKTPOB H3ITyYECHUSI.
12.10  HccnemoBaHue TPEKOB: M3MEPEHHUE YHEPTUN YACTHIIBI IT0 TOPMO3HOMY ITYTH
(o pororpadusam).
H3mepenne pagroakTHBHOTO (OHA
dusnyeckne SBICHHUS B NPUPOJIC: ECTECTBEHHBIM PagMOAaKTHBHBIA (DOH,
12.11  kocMuYeckue JIy4d, PaJHoOaKTHBHOE W3Iy4YE€HUE MPUPOAHBIX MHUHEPAJIOB,
JefiCTBUE PaJlOaKTUBHBIX U3JIy4YeHUH Ha OPraHU3M YeJIOBeKa
1212 TexHuueckre YCTPOWCTBA: CHEKTPOCKON, WHAMBUAYAIbHBIN IO3UMETP,

KaMepa Bunbscona

IIpoBepsiembie Ha OI'D no ¢pusuke TpeOOBaAHUS K Pe3yJIbTATAM 0CBOCHHMS] OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

Kon IIpoBepsiemble TpeOOBaHMS K NPeAMETHBLIM pe3yJbTaTaM 0a30BOro
NpoBepsieMoro YPOBHSI OCBOEHHSI OCHOBHOI1 00pa30oBaTe/IbHOIi IPOrpaMMbl
TpeOoBaHus OCHOBHOI0 0011ero oopasosanusi Ha ocHoBe PI'OC
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[Nonnmanue ponu (U3MKKU B HAYYHOH KapTHHE MUPa; cPOPMHUPOBAHHOCTH 0a30BbIX
MIPEACTABIICHUH O 3aKOHOMEPHOH CBS3H 1 IO3HABACMOCTH SIBJICHHMA TIPUPOJIBI, O POITH
JKCIIepUMEHTa B (HU3MKe, O CHUCTEeMOOOpasymiell poiaud (UMK B pPa3BUTHU
€CTECTBEHHBIX HayK, TEXHUKH M TEXHOJIOTUH, 00 3BOJIONNH (U3MUYECKUX 3HAHUHN U
HX POJH B IEJIOCTHOM €CTECTBEHHOHAYYHOM KapTHUHE MHpPA, O BKJIaJ€ POCCUUCKUX U
3apyOC)KHBIX YUYEHBIX-QU3UKOB B pa3BUTHUEC HAyKH, OOBSCHEHHE IPOIECCOB
OKPYXKAIOIIET0 MUPA, PA3BUTHE TEXHUKUA U TEXHOJIOTHI

3HaHMs O BHUIAX MaTepuu (BEIIECTBO M IOJie), O IBWKEHHHM Kak crocobe
CYIIECTBOBaHUS MaTepPHHU, 00 aTOMHO-MOJIEKYJISIPHON TEOPHH CTPOSHHS BEILIECTBA, O
¢u3nueckod  CyIIHOCTH  SIBJIGHUH mpuponbl  (MEXaHWYECKUX, TEIJIOBBIX,
3JIEKTPOMArHUTHBIX M KBAaHTOBBIX); YMEHHE Pa3lW4aTh SBJICHUS IO OMMCAHHUIO MX
XapaKkTEepHbIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPHUPYIOIIHUX JIAHHOE
¢dusnuecKoe sIBICHUE; YMEHUE PacllO3HABAThH MPOSBICHUE U3YyUCHHBIX (DU3NUECKUX
SBIICHUH B OKPY)KAOIIEM MHPE, BBIJIENSAS UX CYIIECTBEHHbIE CBONCTBA (IIPU3HAKH)

Brnanenne ocHOBaMHM MOHATUHHOTO ammapaTa U CUMBOJIMYECKOTO SI3bIKa (PU3MKU U
WCTONB30BaHME WX JJIsl pelleHds y4eOHBIX 3aJady; YMEHHE XapaKTepH30BaTh
CBOMCTBa Tel, (PU3NUECKUE SBJICHUS U MPOLECCHI, UCIONb3ysl pyHAaMeHTaIbHbIC 1
SMIIUPUYECKUE 3aKOHBI

YMeHue ONMCHIBaTh HU3YYCHHBIC CBOMCTBa Tell U (bHBI/I‘ICCKI/IC SABJICHUS, UCIIOJIB3YA
(1)H3I/I‘ICCKI/IG BCIIMYHHBI

Bragenve ocHOBaMH METOJIOB HAyYHOTO MO3HAHHS C YYETOM COOIIOJCHMSI ITPaBUII
0e30macHOro Tpyaa: HaOoAeHHe PU3MUCCKUX SBJICHHI:

YMEHHE CaMOCTOSATENEHO COOMpPATh DKCIIEPUMEHTAJBHYIO YCTAHOBKY M3 JaHHOTO
Habopa 00OpYAOBaHUS MO0 MHCTPYKIUH, OMUCHIBATH XOJ| OIBITA W 3allUCHIBATH €r0
pe3ynbTaThl, POPMYIHPOBATH BHIBOJIEI,

MPOBCACHUC TMPSAMBIX W KOCBCHHBIX I/ISMepeHI/Iﬁ (1)I/I3I/I‘IeCKI/IX BCJIIMYMUH: YMCHHC
IJIaHUPOBATh U3MEpPCHUA, CaMOCTOATCIIBHO CO6I/IpaTI> SKCIICPUMCHTAJIbHYIO
YCTaHOBKY MO WHCTPYKIWHW, BHIUUCIATH 3HAUY€HHE BEIWYMHBI W aHAIM3UPOBATH
MOJTydYeHHBIE PEe3yNbTaThl C Y4Y€TOM 3aJaHHOW TIOTPENIHOCTH Pe3yabTaToB
HU3MEPEHUN;

MPOBEICHNE HECIOKHBIX SKCIEPUMEHTAIBHBIX HCCICIOBAHHN; CaMOCTOSTEIBHO
coOMpaTh OJKCIEPUMEHTAIbHYI0 YCTAaHOBKY M TPOBOAWTH HCCIEAOBAaHUE II0
WHCTPYKIUH, TIPEACTABIATH TOJTYISHHBIE 3aBUCIMOCTH (PM3NIECKIX BEJTMYNH B BUJIE
TabuuI ¥ rpaduKoOB, YYUTHIBATh MOTPEIIHOCTHU, JEIaTh BBIBOJBI MO Pe3yibTaTaM
HCCIIeIOBaHUs

[ToHnMaHue XapaKTepHBIX CBOWCTB (hM3MUECKMX Mojelell (MarepuaibHas TOYKa,
a0COMIOTHO TBEPIOE TENO, MOJEIH CTPOCHHMS Ta30B, JKHIKOCTEH M TBEPHABIX Tel,
IUIaHEeTapHas MOJENb AaTOMa, HYKJIOHHAs MOJENb AaTOMHOTO s1pa) U yMEHHE
MPUMEHSITh UX A7l 00BsICHEHHS (PU3NYECKUX MPOLIECCOB

YMeHue O0O0BACHATh (PU3UUCCKUE NPOIECCHl M CBOMCTBAa TN, B TOM YHCJIC U B
KOHTEKCTE€ CHUTYyalluid MNPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, B YaCTHOCTH,
BBISIBJISITh TIPUYIMHHO-CJIEICTBEHHBIE CBSI3U W CTPOWTH OOBSCHEHHWE C OMOpOil Ha
M3y4eHHBIE CBOMCTBA (PU3MYECKUX SIBICHNHN, GU3NIECKHIE 3aKOHBI, 3aKOHOMEPHOCTH
U MOJEIH

YmMmenue pemrate pacuéTHsle 3aaun (Ha 6aze 2 — 3 ypaBHEHHIT), HCTIOIB3Ys 3aKOHBI
u (HopMynbl, CBA3BIBAIOIIUE (U3HMUCCKHE BEIMYMHBI, B YACTHOCTH, 3alMCHIBATH
KpaTKoe YCJOBUE 3aJauH, BBIABISATH HENOCTAIOIUE IAaHHBIC, BEIOMPATh 3aKOHBI U
(dhopMyJibl, HEOOXOMUMBIC JJIS €€ PEIleHUs, UCIOIb30BaTh CIPABOYHBIC IaHHBIC,
MMpOBOJAUTH paC‘iéTI)I U OLCHUBATh PCAITMCTUYHOCTL IIOJIYYCHHOI'O 3HA4YCHUMA
(u3nuecKol BENUYMHBL, YMEHUE ONPEACISTh Pa3MEPHOCTh (PU3NIECKOM BEITMUUHBI,
MIOJIYYEHHOMU TP PELIEHUH 3aJa4n

YMeHne XapaxkTepu30BaTh NPUHLUIBI ICHCTBUS TEXHUYECKUX YCTPOWCTB, B TOM
yrcie OBITOBBIX MPUOOPOB, M MPOMBIIIJICHHBIX TEXHOJIOTHYECKUX MPOLECCOB M0 HX
OIMCAHHIO, UCTIONB3Ysl 3HAHUSI O CBOMCTBAaX (PM3MUECKUX SABJICHUN U HEOOXOAUMBIE
(u3rdIecKre 3aKOHOMEPHOCTH
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YMeHune UCcTob30BaTh 3HaHUS 0 (QU3NUECKUX SIBICHHUAX B TOBCEJHEBHON KU3HU IS
obOecnieueHusi 0€30MAaCHOCTH TPU OOpameHHMH C OBITOBBIMH TNpUOOpaMH U

10 TEXHUYECKUMH YCTPOWCTBAMH, COXpPAaHEHHS 3[0POBbS W COOIIOACHHUA HOPM
9KOJIOTMYECKOTO TOBEACHUS B OKpYXKaloIlel cpeze; MOHMMaHue HeoOXOAMMOCTH
NPUMEHEHUS! JOCTIKEHMH (QU3MKM M TEXHOJNOTMH UIi  PalHOHAIBLHOTO
MIPUPOIOTIONB30BAHHS

OmbIT momcka, npeoOpa3oBaHUS U TNpeAcTaBlieHHs HHPOpMauu (GU3nIeckoro
coJiep KaHUsI ¢ UCTIONIb30BaHUEM HH(OPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA;
yMEHHE OLEHHBATh JIOCTOBEPHOCTh IOJNYYEHHOW HH(OpManMu Ha OCHOBE
MMEIONINXCS 3HAHUHN M JTOTIOJHUTENBHBIX NCTOYHUKOB; YMEHHE HCIIOJIB30BaTh IPH

11 BBINIOJIHCHUN Y4€OHBIX 3aJaHUM HAy4YHO-IIOMYJIPHYIO JHUTEPaTypy (HU3MUECKOTro
COJIepKaHMs, CIPaBOYHBIE MaTepuaibl, pecypchl ceth VHTepHeT; BlajeHue
0a30BBIMH HAaBBIKAMU MTPe0Opa3oBaHusl HH)OPMALIUHU U3 OJHOM 3HAKOBOIH CUCTEMBI B
JIPYTYIO; YMEHHE CO3/1aBaTh COOCTBEHHBIE NMHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha
OCHOBe UH(OpPMAIIMU 13 HECKOJIBKUX HCTOUHHKOB

Ilepeuyens 31eMeHTOB coiepkaHusi, IpoBepsieMbIX Ha OI'D no ¢pusnke

Kon
1

11

1.2

13

14

15

1.6

ITpoBepsieMblii 3J1eMEHT COEPKAHUS
MEXAHUWYECKUE SABJIEHUA

Mexanndeckoe nBrkKeHHe. MarepmanbHas Todka. Cucrema orcu€ta. OTHOCHTEIHHOCTH
JIBAKEHUS

PaBHOMEepHOE M HepaBHOMepHOEe ABMXKeHue. Cpemusisi ckopocTs. Popmyna JUIsl BHIYHCICHHS
cpenHeit ckopoctH: v = S/t

PaBHOMEpHOE TIPSIMOTTMHEITHOE IBIKEHHE. 3aBUCUMOCTE KOOPIMHATHI TeJla OT BPEMEHH B ClTydae
PaBHOMEPHOTO NMPSIMOJIMHENHOTO JIBHKEHUS:

X(1)=x,+ut

I'padmky 3aBUCUMOCTH OT BpEMEHH LIS MPOEKIIUH CKOPOCTH, MIPOEKIIUH ITePEeMEICHHS, TTyTH,
KOOPAHMHATHI ITPH PABHOMEPHOM MPSIMOITMHEHHOM JIBHYKEHHH

3aBHUCHMOCTh KOOPIHMHATHI T€lda OT BPEMEHH B CIIydae PaBHOYCKOPEHHOTO TMPSIMOJIMHEWHOTO
JIBUKCHHUS:

S =1, #1+a,*

(]

q)OpMy.HLI AJIg TIPOCKIMU TCPEMCUICHHA, MNPOCKIMKU CKOPOCTU W HNPOCKIUU YCKOPCHUSA IIPU
PaBHOYCKOPECHHOM Hp}IMOHI/IHCﬁHOM JABHOKCHUU

2
s.(D=vy,t+a.-—,
: : x5

U.\'('f] =y, T4, 1,

a (f)=canst,

9 5]
&

- _ =7
Usy Uy “y Sy

I'paduku 3aBHCUMOCTH OT BpEMEHH JIJIsI IPOSKIMH YCKOPEHHUSI, TPOSKIIMH CKOPOCTH, MIPOSKINH
nepeMelIeHns, KOOPAWHATHI P PAaBHOYCKOPEHHOM TNPSIMOJIMHEHHOM JIBUKEHUU

CBoOogHoe maneHue. DoOpMyIibl, ONMUCHIBAIOIIUME CBOOOJHOE MAJCHUE Tela MO BEPTUKAIH
(IBMXEHME Tella BHU3 WM BBEPX OTHOCHTEIBLHO MOBEpXHOCTU 3emun). ['paduku 3aBUCHMOCTH
OT BpEMEHHU JJI NPOEKIIMH YCKOPEHUS, MPOEKIIMA CKOPOCTH M KOOPAHMHATHI MPU CBOOOTHOM
MaJICHUH Tella 10 BEPTUKAIIN

CKOpOCTh paBHOMEPHOTO JIBIDKCHHUS TEJIa 0 OKPYKHOCTH. HampasieHne CKOpoCTH.
®dopmyna sl BEIYUCICHIS CKOPOCTH Yepe3 PainyC OKPYKHOCTH U TIEPHUOJ] OOPAIIICHHUS:
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2MR
T

LleHTpOCTpGMI/ITGJ'IBHOC YCKOpCHUC. HaHpaBHeHHC HCHTPOCTPEMUTCIIBHOIO  YCKOPCHHUH.
(DopMyna JJ1 BBIYHUCIICHUA YCKOPCHUA !

=

1.7

Macca. IInotHOCTS BewmecTsa. @opMyiia Juist BBIYUCIECHUS] INIOTHOCTU:
_m
V

1.8

Cuna — BexkTopHas Gusuveckas BenuunHa. CII0KEHUE CHIT

1.9

1.10

1.11

1.12

1.13

1.14

1.15

SBnenue unepuuu. Ilepsslii 3akoH HproTOHA
Bropoii 3akon HeroToHa:

F=m-a

CoHalpaBiIeHHOCTh BEKTOpA YCKOPEHUS Teja U BEKTOpa CUJIbL, JEHCTBYIOIIEH Ha Telo
Bsaumopneiictsue ten. Tperuit 3akoH HeroToHa:

Fy y=-F

TpeHHe IIOKOA W TPEHUEC CKOJIbXCHUS. @OpMYJ'Ia IJI BBIYUCJICHUA MOAYJISA CHUJIBI TPECHUSA
CKOJIBXKCHU A

Frpzu-;‘f

Hedopmarus tena. Yopyrue u Heynpyrue aedopManun. 3aK0H yrnpyro nedopManuu (3aKOoH
I'yka):

F=k-Al

Bcemuproe TaroTenne. 3aKkOH BCEMHUPHOTO TATOTEHUS:

Fog.™ -in:
I'E

Cuna TspKecTd. Y CKOpeHHe CBOOOAHOTO MaACHHS.

Dopmyna Ui BEIYUCICHUS CHIIBI TSHKECTH BOJINM3M moBepxHOCcTH 3emnu: F = mg.

JBmxenne mianet Bokpyr Comnnma. [lepBas kocmuueckas ckopocTs. HeBecomocTs u

HEPETPY3KHU
HNmnynec Tena — BekTopHast GU3NUECcKas BeIHYHHA.

=mi

I/IMHYHLC CHCTEMBI Tell. M3meHnenue HUMITYJIbCA. I/IMHYJ'ILC CHIJIBI

1.16

1.17

3akoH COXpaHCHUS UMITYJIbCa IJIA SaMKHYTOﬁ CHUCTEMBI TCJI:
P=myUy +imy Uy =const

PeaxkTuBHOEC ABUKEHHE

MexaHuuyeckas pa60Ta. qupMlea JUJI BBIYUCJIICHUA pa6OTH CHJIBI:

A=FFoosc

MexaHndeckast MOIITHOCTE:



1.18

1.19

1.20

1.21

1.22

1.23

1.24

1.25
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KuneTnyeckas u moTeHIMaIbHAS OHEPrus. d)opMyJIa JUUIS BEIYUCIICHHST KHHETHIECKOM OHEPruu:

2

s
BTy

Teopema 0 KHHETHUYECKOH dHeprun. DopMyIia sl BBIYKCIICHHS MOTCHIIMATBHOW SHEPTHH Tela,

MTOHSTOTO

Haja 3eMacii:

E,=mgh

MexaHuueckas SHEprus:
E=E;.+E 2

3aKOH COXpaHEHUs] MeXaHHUeCcKOM sHeprun. Popmyrna Ui 3aKOHA COXPaHEHHUS] MEXaHHUECKOM
SHEPruy B OTCYTCTBHE CHJI TpeHus: E = const.
IIpeBparieHre MEXaHUYECKON SHEPTUU IPH HAJTMYHHU CHIIBI TPEHHUSI.

[IpocThie MEXAHU3MBL. «30JI0TOE PABUIIO» MEXAHHUKH.
Prruar. Moment cunsr: M - FI.
VcioBre paBHOBECHS phlyara:

M +M, +..=0
[ToxBmxHBIN 1 HenoABIWKHEIN O10ku. KII/I mpocThIX MEXaHU3MOB,
n= A‘]:[ME:&E&H
A‘S&I‘]_‘MHBEEEH

JlaBiienue TBEpOTO TENA.
®opmyna sl BBIYMCIEHUS JIaBJII€HUS] TBEPIOTO TeNa:

iy
p=%-

Hapnenue raza. ATMoc(epHOe 1aBIeHHE.
l'unpocratuyeckoe qaBlieHUE BHYTPU KHUIKOCTH.
®opmyrna U BEIYACICHAS JaBIEHUS BHYTPH KHUIKOCTH:

p=pgh+p_,

3axoH Ilackans. ['mapaBnudeckuii mpecc

3akoH ApXI/IMe,[[a. dDopMyJIa IJIg OIIpeACJICHUS BBITAJIKUBAIONICH CHUJIBI, I[CI\/'ICTByIOHICﬁ Ha T€J10,
HOFI)Y)KéHHOC B XXUIKOCTH HJIK Ta3:

Fam =PEV

Vcnosue nnaBanus tena. IlnaBanue CyYOOB U BO3QyXOIlJIaBAHUE

Mexannueckue KoneOaHus. AMIUIMTYyda, MNEpuoJ M YacToTa Kosnebanuil. Dopmyna,
CBSI3BIBAIONIAS YACTOTY W MEPUO]T KoJeOaHH:

MaremaTryeckuid ¥ TPYKHHHBIA MasTHUKH. llpeBpaineHue 3HEpruM npu KojeOaTeIbHOM
JBI>KCHUH

1.26

3aTyxa10LuI/Ie KoJIeOaHus. BLIHY)KIICHHBIG konebanus. Pe3onanc

1.27

MexaHuueckue BOJIHEL HpOHOJH)HI)IC U TMONCPCYHLIC BOJIHBI. I[J'II/IHa BOJIHBI M CKOPOCTH
pacrpoCTpaHeHUs BOJIHBI:

L=v-T



1.28

1.29

1.30

1.31

2.1

2.2

2.3
24
2.5
2.6
2.7

2.8
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3Byk. I'pomkocTe M BeICOTa 3ByKa. OTpaskeHHE 3BYKOBOH BOJIHBI Ha TpaHMIE IBYX CpeEi.
WNHuppasByk u yapTpa3ByK

Ipaxmuueckue pabomul

W3mepenne cpenHell IUIOTHOCTH BEIIECTBA; ApXUMENOBOM CHJIIBI; KECTKOCTH MPY)KHUHBI,
ko3 duIreHTa TpEeHHsI CKOJBKEHWS, pPa0OTBHl CWIBI TpPEHHS, CWIIBI YIPYrOCTH; CpegHen
CKOPOCTH JBI)KEHHUSI OpyCKa 10 HAKIIOHHOH IJIOCKOCTH;, YCKOPEHUs OpycKa IPH JABIKEHUH 10
HAKJIOHHOW TNTOCKOCTH; YacTOTHI U MEpHoa KoJeOaHnH MaTeMaTHYECKOTO MasiTHUKA; YaCTOTHI
W Tepuojia KoJiebaHU TNPYKHMHHOTO MasTHHKA; MOMEHTa CHJIbI, JACHCTBYIOIIEro Ha pbIvar;
paboThI CHITBI YIIPYTOCTH NPH OABEME TPy3a C TIOMOIIBIO HEMOABHKHOTO OJIOKA; pabOThI CHIIBI
YIPYTrOCTH MPH MOIBEME Tpy3a C TOMOIIBIO MTOABMKHOTO OJI0Ka.

HccnenoBanne 3aBUCUMOCTH apXHMEIOBOW CHIIBI OT 00BEMa MOTPYXKEHHOW YacTH Telna U OT
IJIOTHOCTH XKUAKOCTH; HE3aBUCUMOCTU BBITAJIKUBAIONICH CHIIBI OT MAcChl T€Ja; CUJIbl TPEHUS
CKOJIBKEHUSI OT CHJIBI HOPMAJbHOT'O JABJICHUS M OT poOAa MOBEPXHOCTH; CHIIBI YIPYTOCTH,
BO3HUKAIONIEH B MPYXHHE, OT CTENEHU nedopMaIiyl MPYXKHUHBI; YCKOpeHUs: Opycka oT yria
HaKJIOHAa HAIIPABJISIONICH; TIeproa (4acTOThl) KOJICOAaHWH HUTSHOTO MasTHHUKA OT JITMHBI HATH;
nepuoia KoyieOaHWi MPYKHMHHOTO MasTHHUKAa OT MacChl Ipy3a U JKECTKOCTH TPYKUHBI,
WCCIIeJIOBAaHNE HE3aBUCUMOCTH TEepHojia KoleOaHW HHUTSHOTO MasTHHKA OT Macchl Tpys3a.
IIpoBepka ycnoBusi paBHOBECHS phlyara

Qusuueckue s61enus 8 npupode. TIPUMEPHI ABMKCHUS C Pa3THIHBIMA CKOPOCTSMH B JKUBOH U
HG)KI/IBOI\/'I HpI/IpOHC, HGﬁCTBHC CUJIbI TpCHI/ISI B HpI/IpOILC U TEXHUKE, HpI/IHI/IBI)I 1 OTJIMBHI,
nBkeHue rwiaHeT CoMHEYHOM CUCTEMBI, pEaKTUBHOE JIBUXKEHUE KUBBIX OPraHU3MOB, PhlYaru B
TeJe YeNOBEKa, BIUSHHE aTMOC(EPHOTO IaBJICHHS HAa >KUBOW OpraHW3M, IUTABaHUE pPHIO,
BOCHpI/ISITI/Ie 3By1(OB KHBOTHBIMH, SGMHCTPSICCHI/IG, CeﬁCMquCKHe BOJIHBI, HYHaMI/I, 3X0
Texnuueckue ycmpoticmea: CIAIOMETp, NATYWKU TIOJOXKEHHUS, PACCTOSHHSI W YCKOPCHHS,
}II/IHaMOMeTp, TTOAUIHUITHUKH, paKeTLI, pBIan, HOZIBH)KHBIﬁ nu HeHOIIBI/I)KHI)Iﬁ 6HOKI/I, HAKJIOHHAsA
TUIOCKOCTh, MPOCTHIE MEXAaHU3MBI B OBITY, COOOIIAFOIINECS COCYABI, YCTPOHCTBO BOJOIPOBO/IA,
TUIPABIMYECKUI TIpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOH HACOC, apeoMeTp,
9XO0JIOT, UCIIOJIL30BAHHE YIBTPA3BYKA B OBITY M TCXHUKE

TEIIJIOBBIE SABJIEHU S

OCHOBHBIC TIOJIOKCHHSI MOJICKYJISIPHO-KHHETHUECKOH TEOpHH CTPOCHHS BemecTBa. Mopenn
TBEPIOTO, KUIKOTO M Tra3000pa3HOTO COCTOSHUN BemecTBa. KpucTtamndeckue U amopdHBIC
TEena

JBwkenne wactur BemecTBa. CBsA3b CKOPOCTH JBMKEHHUS YACTHII C TEMIIEpaTypOM.
BpoyHoBckoe nBmkenue, quddy3us

CMa‘iI/IBaHI/Ie nu KaHI/IJIJ'IHpHI)IC SAIBJICHUA

TemnoBoe pacuiupeHue u c:kaTue

TemnnoBoe paBHOBECUE

BuyTrpennss sneprus. Pabora u Temonepeiada Kak criocoObl HF3MEHEHUsI BHYTPEHHEH SHEPTHH
Buner Terionepeaadu: TeIIONPOBOAHOCTD, KOHBEKITHS, H3ITydeHHE

Harpesanue u oxnaxaenue tena. KoaudecTBo TEmioThl. Y aenbHas TeTI0EMKOCTh:

O=cm(ty—t)

2.9

2.10

3aKoH coXpaHEeHHs YHEPTUH B TEIUIOBBIX Mpolieccax. Y paBHEHUE TEIIOBOTO OanaHca:
Q1 + Qg +..=0

Hcnapenne u KoHJeHcauus. l3MeHEHHE BHYTpEHHEH HHEPruu B IPOLECCE HUCIAPEHUS U
KoHAeHcaiu. Kunenune xuakocTu. Y ienpHas Temiora napoodpasosanus: L = Q/m

2.11

BrnaxHocTs BO3ayXa

IInaBnenne u Kpuctasnusauusa. l3MeHeHUe BHYTpEHHEH OSHEPrMM IIpU IUIABICHUM U
KPUCTAJUIM3ALAN. Y IeNbHAs TEIUIOTAa TUIaBICHMS:
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2.13 BuyTpeHHsIst SHEPTUs CTOPAaHUs TOTUTHBA. Y IeNibHAsl TEII0Ta CropaHus Tomauea: 4 = Q/m
2.14  Tlpunnmmsl paboTsl TernoBbix aeurareneid. KI1J] TermmoBoro qurarens
Ipaxmuueckue pabomul
Wzmepenne ynenpHON TEMIOEMKOCTH METANTUYECKOTO IMIIMHAPA; KOIWYECTBA TETUIOTHI,
MOJTY4EHHOTO BOJIOW KOMHATHOW TeMIlepaTyphl (DMKCHPOBAHHOW MAacChl, B KOTOPYIO OMYIICH
2.15 mHarpeTslii UIMHIDP; KOTMYECTBA TEIUIOTHI, OTIAHHOTO HArPETHIM HUITUHIPOM, TIOCIIE OIYCKaHHUS
€ro B BOJly KOMHATHOH TeMIepaTypbl; OTHOCUTEIIHLHOM BIQXKHOCTH BO3/yXa; YACIBHOM TETIOTHI
TUTaBIIeHUs NpAa. MccrmenoBaHne M3MEHEHHS TeMIIepaTypbl BOABI MPH Pa3UYHBIX YCIOBHUSX;
SIBIICHUS TETJIOOOMEHA TPH CMETTUBAHIH XOJIOIHON M TOpsYel BOJBI; MPOIIecca HCITapeHHS
Qusuueckue s6ieHUs @ npupode: TIOBEPXHOCTHOE HATSDKEHHE W KAIMWLIIPHBIC SBICHUS B
2.16 mnpupone, KpucTaiuibl B pupoae, uzinydeHue ColHia, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3HI;
o0Opa3oBaHHe POCHI, TYMaHa, UHEsl, CHEra
Texnuueckue ycmpoticmea: KalWUIApbl, TPUMEPBl UCTIONB30BaHHUS KPUCTAIIOB, KHIKOCTHBIN
2.17 TepMoMeTp, IAaTYUK TEMIIEPATyphl, TEPMOC, CHCTEMa OTOIUICHUS JOMOB, THUTPOMETPHI,
TICUXPOMETD, TTapoBasi TypOMHA, TBUTATETh BHYTPEHHETO CTOPaHHS
3  DJIEKTPOMATHUTHBIE SABJIEHUSA
3.1 | Dnextpu3zanus Ten. J[Ba BUma 2IIEKTPUYECKUX 3aps/I0B
3.2 | BzammoneticTBue 3apspKeHHBIX Tel. 3akoH KynoHa
3.3 | 3aKkoH CoXpaHEeHUsI JICKTPUICCKOTO 3apsijia
34 Onextpuueckoe mone. Hampspk€HHOCTH snekTpuueckoro mois. I[IpuHUMN cymeprno3unuu
9IIEKTPUUECKUX M0JIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenu anextpuieckux 3apsaoB. JeiicTBre aeKTpUIECcKOro MoJisl Ha YJICKTPUIECKUE 3apsbl.
[IpoBOHWKH W TUANEKTPUKH
36 IlocTostHHBIN 3neKTpUYECKH TOK. JleficTBUs anekTpudeckoro Toka. Cuna toka. Hanpsxenue.
I=qg/t,U=A/q
37 DNEKTPUYECKOE COTMPOTUBIICHHE. Y IETHHOE IIEKTPUIECKOE COMTPOTUBIICHNE!
R =pl/S
3.8  3axon Oma mis yyacTka snmektpudeckoii mermm: | = U/R
[locnenoBaTensHOE COETUHEHHE TPOBOTHUKOB:
I, =1, U=U,+U,. R=R,+R,
3.9 IlapannensHoe coeuHEHHE IPOBOJTHUKOB PABHOIO CONPOTHUBIICHHUS:
U=Ug:I=I,+I;R=2.
- - 2
CMemnaHHbIE COETMHEHUS TIPOBOTHIKOB
310 Pabota n MmontHOCTH AekTprdeckoro Toka. A = Ult, P = Ul
3akon Jxoymns — Jlenmna:
3.11 2
O=I"-R-t
3.12  OmsiT 3pcrena. MarHUTHOE TI0JI€ TIPSIMOTO MIPOBOJTHUKA € TOKOM. JIMHUU MarHUTHOM WHAYKIMN
3.13 | MarauTtHOe ToJie TOCTOSTHHOTO MaruuTa. BzaumoelcTBre OCTOSTHHBIX MAarHATOB
3.14 | [leticTBe MarHUTHOTO ITOJISI HAa IPOBOTHUK C TOKOM
3.15 Omsrtel @apazes. SBneHue aneKTpoMarHuTHON nHAYKIWU. [IpaBuio Jlenna
Ipaxmuueckue pabomul
H3MmepeHne 3IIEKTPUYECKOTO COMPOTHBICHHS PE3UCTOPA; MOIHOCTU DIIEKTPUYECKOTO TOKA;
316 paboThHI IIEKTPHUECKOTO TOKA.

I/ICCJ'Ie,I[OBaHHe 3aBUCUMOCTHU CUJIbI TOKA, BOSHUKAIOLICTO B IPOBOJAHHUKE (pe3I/ICTOpI>I, naMnqua),
OT HAIIPs?’KCHUA Ha KOHIAX MPOBOJHHUKA; 3aBUCUMOCTU COIIPOTUBJICHUS OT AJIMHBI IIPOBOAHUKA,
riomiagn €ro nmonepeuyHoro CEYCHUA U yACIbHOr0o COIPOTUBJICHUSA.
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IIpoBepka mpaBuia Ui 2JIEKTPUYECKOTO HANPSDKEHUS NMPH IOCIETO0BATEIBHOM COEIHHEHUU
MPOBOJHUKOB; TpaBWJIa ISl CHJIBI DJIEKTPHYECKOTO TOKAa TPH MapajuIeIbHOM COEIWHEHHH
MIPOBOJIHUKOB (PE3UCTOPHI U JIAMITOUKA)

Duzuueckue s61eHUsL 8 npupode: OJICKTPUUYCCKUC SABJICHUSA B aTMOC(i)epe, QJICKTPUYCCTBO KUBBIX

3.17 | opraHM3MOB, MarHUTHOE TIOJIe 3eMJITH, Apeli( MOIOCOB, POJIb MATHUTHOTO OIS ISl KH3HH Ha
3emiie, OJISIPHOE CUSTHUE
Texnuueckue ycmpouicmea. DIEKTPOCKOI, aMIepMETp, BOJBTMETP, pEocTaT, CUETYUK

318 HIIEKTPUIECKON SHEPTUH, JIEKTPOOCBETUTENIBHBIE TPUOOPBI, HArPEBATEIBHbIE IIEKTPOIIPHOOPEI
(TpuMepBI), HEKTPHIECKUE TIPEJOXPAHUTEINH, JTEKTPOMATHUT, JIEKTPOABUTATEIb IIOCTOSHHOTO
TOKa, TeHEPaTOP MOCTOSTHHOTO TOKa

3.19 | DrnekrpomarHuTHbIe BOJHEL. 1llkana 3eKTpOMarHUTHBIX BOJH

3.20 Jlyuesas momenb cBeta. [IpsMonuHeHOE pacpoCcTpaHEeHUE CBEeTa

3.21  3akoH oTpakeHHS cBeTa. [limockoe 3epkaio

3.22 TIlpenomienue cBeTa. 3aKOH IPETOMIICHUS CBETA

3.23 Jlucnepcus cBeTa

3.24 Jlunza. Xox syueii B muH3e. POKYCHOE paccTostHue JuH3bl. Onrtudeckas cuia tuussl: D = 1/F

3.25 | I'nma3 kak ontuyeckas cuctema. OnrTuueckue mpudopsI
IIpaxmuueckue pabomei
W3mepeHne onTHUECKOW CHIIBI cOOMparomield JHH3BL, (JOKYCHOTO pacCTOSHHUSI coOuparomiein
TUH3BI (IO CBOWCTBY paBEHCTBAa pPa3MEpOB IpeIMETa U HM300paKeHHS, KOTJa TpeMeT

3.26  pacnosioxkeH B IBOMHOM (hoKyce), oKa3aTelis IPeIOMIICHUS CTEKIIA.
HccnenoBanne CBOWCTBa M300paKEHMs, MOITYYEHHOTO C IIOMOIIBIO COOMpAIOIICH JIMH3BL;
U3MEHEeHUS! (POKYCHOTO PACCTOSIHUS JBYX CJIOKEHHBIX JIMH3; 3aBUCHUMOCTH YIiIa MpPEIOMIICHHS
CBETOBOTO JIy4ya OT yIJia aJIcHHs Ha TPaHMIIE «BO3JIYX — CTEKIIO»

397 Dusuyeckue s6nenus 6 npupooe. 3arMenns ConHua u JIyHbl, BETa TeJ, ONTHYESCKUE SBICHHS B
atMocepe (1BeT HeOa, pedpakiys, paayra, MUPaK)

3.28 Texuuueckue ycmpouicmea: 09K, IEPUCKOTI, (pOTOAIIAPAT, ONTHYECKUE CBETOBO/IBI

4  KBAHTOBEBLIE SIBJIEHUA

4.1 PagmoaktuBHOCTB. Anb(ha-, OeTa-, TaMMa-u3nydeHus. Peakim anpda-u 6era-pacnana

4.2  Omsitsl Pesepdopaa mo paccesHuro anbda-vactuil. [lmanerapaas MoJenb aTomMa

4.3  CoctaB aToMHOTO siipa. M3oTonsl

4.4  Tlepuop moaypacrajia aTOMHBIX siiep

4.5 Snepubie peakiyy. 3aKOHBI COXPAHEHUS 3apsIOBOTO U MAaCCOBOTO YHCET
Qusuueckue s61eHUs 8 Npupode: ECTECTBEHHBIH PallOAKTHUBHBIA ()OH, KOCMUYECKUE JIy4H,

4.6 panMoakTUBHOE M3My4YCHHE MPHUPOIAHBIX MHUHEPAJIOB, ACHCTBHE PAJANOAKTUBHBIX MU3ITYUYECHUH Ha
OpraHu3M YeJIOBeKa

47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, WHIWBUAYaJbHBIM N03MMETp, Kamepa BunbcoHa,

sJIepHas YHepreTHKa

4. TemaTnyeckoe IJIAHUPOBAHMHE.

7 Raacc
Ne | HaumenoBanue pazaenoB | KoauuecTBo JuekTpoHHble (HM(pPoBbIE) 06pa3oBaTe/ibHbIE pPecypchl
M TeM MPOrpamMMbl 4acoB
Pu3nka H e€ poJib B NO3HAHUHM MHPaA
1.1 | dusuka — Hayka O |2 SAKacc https://lwww.yaklass.ru/p/fizika/7-
npupoJie klass/fizika-i-ee-rol-v-poznanii-okruzhaiushchego-
mira-7575983/fizika-nauka-o-prirode-7575977/re-
f1a917ff-6039-492e-8717-8fc3edaeca2f4
1.2 | ®usnueckue 2 AKnacc
BEJTUYMHBI https://lwww.yaklass.ru/p/fizika/7-klass/fizika-i-ee-
rol-v-poznanii-okruzhaiushchego-mira-
7575983/fizicheskie-velichiny-7575979
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1.3

EcrecTBeHHO
Hay4HbIA METOJ
ITO3HAHUS

SAKnacc
https://www.yaklass.ru/p/fizika/7-klass/fizika-i-ee-
rol-v-poznanii-okruzhaiushchego-mira-
7575983/estestvenno-nauchnyi-metod-poznaniia-
7575981

HepBOHa‘laJIbeIe CBCACHUA

0 CTPOCHMHU BeHIeCTBA

2.1 | Ctpoenue BelecTBa 1 AKnacc
https://www.yaklass.ru/p/fizika/7-
klass/pervonachalnye-svedeniia-o-stroenii-
veshchestva-11123/stroenie-veshchestva-11332
2.2 | JIBwkeHMe u|l2 SKacc https://www.yaklass.ru/p/fizika/7-
B3aUMOJICHCTBHE klass/pervonachalnye-svedeniia-o-stroenii-
YJACTHI[ BEIIECTBA veshchestva-11123/dvizhenie-chastitc-veshchestva-
11333
2.3. | ArperaTHbie 2 SKacc https://www.yaklass.ru/p/fizika/7-

COCTOsSHHA BCIICCTBA

klass/pervonachalnye-svedeniia-o-stroenii-
veshchestva-11123/agregatnye-sostoianiia-
veshchestva-11335

JBU:KeHMe U B3aMMO/IeiicTBHE TeJl

3.1 | Mexanuueckoe 3 SKmacc
JIBUKCHHE https://www.yaklass.ru/p/fizika/7-klass/dvizhenie-i-
vzaimodeistvie-tel-11864/osnovnye-poniatiia-
mekhanicheskogo-dvizheniia-11865
3.2. | Unepnus, Macca, | 4 SIKnacc
TUIOTHOCTD https://www.yaklass.ru/p/fizika/7-klass/dvizhenie-i-
vzaimodeistvie-tel-11864
3.3. | Cuna. Buasl cut. 14 SKmacc

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

JlaBJjieHre TBEpPAbIX TeJl, JKUAKOCTEH U ra3oB

4.1 | Nasnenwe. Ilepenaua | 3 SAKmacc
JaBJICHUS  TBEPABIMU https://lwww.yaklass.ru/p/fizika/7-klass/davlenie-
TEJaMH, IKUJKOCTSIMH tverdykh-tel-zhidkostei-i-gazov-11881
U ra3amMu.

4.2 | JlaBneHue XUIKOCTH 5 SIKnacc
https://lwww.yaklass.ru/p/fizika/7-klass/davlenie-
tverdykh-tel-zhidkostei-i-gazov-
11881/gidrostaticheskoe-davlenie-davlenie-na-dne-
morei-i-okeanov-11887/re-63b04b51-5e92-4108-
90d6-853df324b2e0

4.3 | AtmocdepHoe 6 AKnacc

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

4.4, | [leficTBUE XUAKOCTH H | 7 SKnacc

ra3a Ha NOTPYXKEHHOE
B HUX TEJIO.

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.
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5.1 | PaGora ¥ MOILIHOCTb. 3

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

5.2 | IIpocTble MEXaHU3MBI. | 5

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

11878
5.3 | Mexanudeckas 4 SKnacc
SHEPIUs https://www.yaklass.ru/p/fizika/7-klass/rabota-i-

moshchnost-energiia-11875/mekhanicheskaia-
energiia-12347

IloBTOPUTEIHLHO-00001IAI0 NI MOTYJIb

6.1. | ITosTOpeHue 3
OO11ee KOJIMYECTBO YacOB 68
8 kiace
No HaumeHoBaHMe pa3iesioB U KoauuectBo DaekTponHble (MU(pPoBLIE) 00pa3oBaTeIbHbIE
TeM NMPOrPamMMBbI 4acoB pecypcsl
TenJioBble ABJIEHUS
11 | Crpoenne wu cBoiicTBa | / AKnacc

BEILICCTBA. https://www.yaklass.ru/p/fizika/8-
klass/stroenie-i-svoistva-veshchestva-
7590802
1.2 | TerutoBbie IpOLIECCHI 21 AKnacc

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

DJIeKTPUYECKUI TOK U MATHUTHBIE SIBJICHUSA

2.1 | DnexTpuueckue  3apsiabl. | 7
3apspKeHHBIE Tela W HX

AKnacc
https://www.yaklass.ru/p/fizika/8-

B3aMMOJICIICTBHE. klass/elektricheskie-zariady-zariazhennye-
tela-i-ikh-vzaimodeistviia-12351
2.2 | IlocTostHHBIH 20 SIKnacc

AJIEKTPUYECKUN TOK.

https://www.yaklass.ru/p/fizika/8-
klass/postoiannyi-elektricheskii-tok-7590806

2.3. | MarnuTHbIC SIBJICHHS. 6 AKnacc
https://www.yaklass.ru/p/fizika/8-
klass/magnitnye-iavleniia-18851

2.4. | DneKTpoOMarHuTHas 4 SAKnace

HHIYKIHSL. https://www.yaklass.ru/p/fizika/8-

klass/elektromagnitnaia-induktciia-7590807

IloBTOpHTE/IBLHO-00001IAI0IIIHIT MOLYJIb

3.1. | Hosropenue 3
OO11ee KOJIMYECTBO YacOB 68
9 ki1acc
Ne HauMmeHoBaHMe pa3iesioB U KosnyecTBo JJieKTpoHHbIE (11 (poBHIe) 00pa3oBaTeIbHbIE

TEM NporpaMmMmabl yacoB

pecypcsbl

Mexannueckue siBJCeHUA

1.1 MexaHnuyeckoe 10
IBIKEHHUE U CIIOCOOBI €T0
OIUCAHUS

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%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

1.2

B3aumonelictBue Tei

20

SKnacc
https://vk.com/away.php?to=https%3A%2F%
2Fwww.yaklass.ru%2Fp%2Ffizika%3FYKkISh
owAl1%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 COXpPAaHCHUA

10

SIKnacc
https://vk.com/away.php?to=https%3A%2F%
2Fwww.yaklass.ru%2Fp%2Ffizika%3FYKISh
oWAII%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

Mexannuyeckue K0J1e0AaHUS U BOJHBI

2.1

MexaHnueckue
KoJIeOaHus

7

SAKimacc
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

2.2

Mexannueckue
3ByK

BOJIHBI.

SIKnacc
https://vk.com/away.php?to=https%3A%2F%
2Fwww.yaklass.ru%2Fp%2Ffizika%3FYKISh
oWAII%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

3HCKTp0MaFHI/ITHOC 110JIC¢ U JJICKTPOMATrHUTHBI

€ BOJIHbBI

3.1

DIIEKTPOMarHUTHOE TOJIe
u 3JIEKTPOMAarHUTHbHIE
BOJIHBI

6

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



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
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CBeTOBBIC ABJICHUSA

4.1

3aKOHEI
pacmipocTpaHEHHS CBETa

SKnacc
https://vk.com/away.php?to=https%3A%2F%
2Fwww.yaklass.ru%2Fp%2Ffizika%3FYkISh
owAl1%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

JIuH3pl W ONTHYECKHE
npudOpHI

SIKnacc
https://vk.com/away.php?to=https%3A%2F%
2Fwww.yaklass.ru%2Fp%2Ffizika%3FYKISh
oWAII%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

4.3

Pasznoxenune oeJoro
CBETa B CIEKTP

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

KBaHTOBBIE ABJICHHUSA

5.1

Ucnyckanue u
IIOIJI0IMCHUC CBCTa
aTOMOM

SIKnacc
https://vk.com/away.php?to=https%3A%2F%
2Fwww.yaklass.ru%2Fp%2Ffizika%3FYKISh
oWAII%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

CtpoeHne aToOMHOT O siipa

SAKitace
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

5.3

S nepHblie peakun

SIKnacc
https://vk.com/away.php?to=https%3A%2F%
2Fwww.yaklass.ru%2Fp%2Ffizika%3FYkISh
owWAIl%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

IloBTOpHTE/IHLHO-00001IAI0IIIHIT MOYJ/Ib
6.1 | [loBropenne u 06001IeHNE | 9 AKnacc
COJIepKaHus Kypca https://vk.com/away.php?to=https%3A%2F%
¢busuku 3a 7 -9 ximacc 2Fwww.yaklass.ru%2Fp%2Ffizika%3FYKkISh
owAll1%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
OO611ee KOJIUYESCTBO YaCOB 102
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