MUHUCTEPCTBO MPOCBELLEHUS POCCUNCKON ®EJIEPALIUU

MunuctepcTBo o0pazoBanusi Camapckoii obsactu

Oro-3anannoe ynpaieHue MUHUCTEPCTBA 00pA30BAHUS

Camapckoii obnactu ['bOY OOIL c. Kynuno

PACCMOTPEHO
PykoBoaurens MO
y6ep N.N.
[IpoToxour Ne 1

oT «29» aBrycra 2025 1.

COI''TACOBAHO YTBEPX/IEHO
3am.aupektopa o YBP Hupexrop

Edpemona A.H. Knnmosa JI.B.
[IpoToxoi Ne 7 [Tpuxa3 Ne 165

oT «29» aBrycra 2025 1. oT «29» aBrycra 2025 1.
PABOYASA ITPOT'PAMMA

(ID 6948375)
yueOHoro npeamera «@usuka»

U1 oOygaromuxcs 7 — 9 KimaccoB

c. Kynuno 2025r.



NNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢usmke Ha ypOBHE OCHOBHOTO 00IIET0 00pa30BaHus COCTaBIIEHA HA OCHOBE TOJIOXKe-
HUM ¥ TpeOOBaHUH K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOI 00pa30BaTeIbHON MPOTrPaMMBlI,
npeacraBieHHbix B PI'OC OO0, a Takxke ¢ yuéroM (enepaibHONW pabodeil mporpaMMbl BOCIIMTAHUS H
Konuenuuu npenonasanus yueOHoro npeamera «Puznkamn.
Copneprkanue mporpaMMsl 1o (hU3KMKE HAMPABICHO HA (HOPMUPOBAHHE €CTECTBEHHOHAYYHON IPpaMoOT-
HOCTU OOy4arouiuxcs M OpraHU3aluio U3ydeHus (U3MKU Ha JesTeIbHOCTHOW OcHOBEe. B mporpamme no
(bU3HKe YUYUTHIBAIOTCS BO3MOXKHOCTH yueOHOro npeamera B peanusanuu tpedboannii ®I'OC OO0 k mia-
HUPYEMBIM JHYHOCTHBIM M METAlpeJIMETHBIM pe3yiabTaraM OOy4YeHHS, a TAK)KE MEXKIPEJAMETHBIC CBS3U
€CTeCTBEHHOHAYYHBIX y4eOHBIX MPEJIMETOB Ha YPOBHE OCHOBHOTO 0011eT0 00pa3oBaHusl.
[Tporpamma mo Qu3uke ycTaHABIMBAET paclpeleleHre y4eOHOro mMarepuaia mo rojaM o0ydeHHs
(mo kimaccam), mpenajaraeT MPUMEpPHYIO TOCIeI0BaTEIbHOCTh U3yUYEHHUsSI TeM, OCHOBAHHYIO Ha JIOTUKE pa3-
BUTUS IIPEIMETHOTO COJIEPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcs.
[Iporpamma no ¢usmnke pa3padboTaHa ¢ HENbI0 OKa3aHUS METOIUYECKON MOMOIIU YUUTEI0 B CO3/1a-
HUU paboueil mporpamMmbl 0 y4eOHOMY MPEAMETY.
Ou3nKa ABISETCS CHCTEMOOOPA3YIOIIUM JIsi €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIb-
Ky (pu3mueckue 3aKOHBI JISKaT B OCHOBE MPOIIECCOB U SIBJICHUH, U3y9aeMbIX XUMHEH, ONOJIOTHEH, acTpo-
HOoMUeH u pusnueckoit reorpadueit, BHOCHT BKJIaJ B €CTECTBEHHOHAYYHYIO KAPTHHY MUPA, IPEIOCTABIISET
Haubosee sicHble 00pa3Ibl MPUMEHEHUS HAyYHOI'0 METOJa MO3HAHHUA, TO €CTh CI0oc00a MOTyYeHUs 10CTO-
BEPHBIX 3HAHUH O MUDE.
Opna U3 T7aBHBIX 3a/1a4 (U3MYECKOro o0pa3oBaHMs B CTPYKType 001ero oopa3oBaHUsl COCTOUT B
(opMUPOBAHNUU €CTECTBEHHOHAYYHOU I'PaMOTHOCTH M UHTEpeca K HayKe y 00ydaromuxcsl.
N3yuenue ¢pu3nku Ha 6a30BOM ypOBHE MPENOIaraeT OBJIaJAeHUE CASAYIOIIUMU KOMIETEHTHOCTSIMH,
XapaKTepU3YIOIUMHI €CTECTBEHHOHAYYHYIO IPaMOTHOCTb!
® HAy4YHO OOBACHSATH SIBJICHMUS,
® OIEHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
® UHTEPHPETUPOBATh JaHHbIE U HCIOJIb30BaTh HAay4yHbIE JOKA3aTEJNbCTBA ISl MOTYyYEHUS
BBIBOJIOB.
[lenu u3ydyeHus (U3MKU HA ypOBHE OCHOBHOTO 00uIiero oOpa3oBaHus omnpezeneHsl B KoHuenuuu
npenojiaBaHus ydeOHoro npenmMera «Pu3uka» B 00pa3oBaTeNbHBIX opraHm3anusx Poccuiickoit ®@enepa-
I[UH, peal3yIOUINX OCHOBHBIE 00IIe00pa3oBaTeIbHble MPOTpaMMbl, YTBEpKIEHHOU pemeHuemM Kosuternu
Munucrtepcta npocsernieHus: Poccutickont @enepanuu (mpotokod ot 3 aexadpst 2019 r. Ne [1K4BH).
Henu nzyvyenus pU3NKH:
e npuoOpeTeHrne UHTepeca U CTpEeMJICHUS 00ydJaromuXcsl K HAyYHOMY U3Y4E€HUIO IPUPOJIbI, pa3BU-
THE UX UHTEIJIEKTYaIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH;

® pa3BUTHE MPEJCTABICHUNA O HAyYHOM METOE MO3HaHMUA U (OPMHUPOBAHHUE UCCIIEI0BATEIHCKOTO
OTHOILIEHHS K OKPYKAIOLIUM SIBJICHUSM;

e (opMupOBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHUsI OCHOB CTPOEHHS MaTepUU U
(byHIaMEHTABHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE MPEACTABICHUHN O posid (PU3UKH AJIST Pa3BUTHSI APYTUX €CTECTBEHHBIX HAyK, TEX-
HUKU B TEXHOJIOTHH;

® pa3BUTHE NPEACTABICHUN O BO3MOXHBIX cdepax Oyaymied nmpodeccHoHanbHON AesTeTbHOCTH,
CBSI3aHHOM C (PM3HKOM, MMOATOTOBKA K JaJIbHEHUIIIEMY OOYUYSHHIO B 3TOM HAIPaBJICHUH.

JlocTmkenne 3TUX Mesield MporpaMMebl 10 (pr3rKe Ha YpOBHE OCHOBHOTO 001Iero oOpazoBaHus obec-
[IEYUBAETCS PELLICHUEM CIIECAYIONX 3aJaY:



e npuoOpeTeHre 3HAHUK O JNUCKPETHOM CTPOCHHMHU BEIECTBA, O MEXAHMUYECKUX, TEIUIOBBIX, DIICK-
TPUUECKUX, MATHUTHBIX U KBAaHTOBBIX SIBIICHUSX;
e npuoOpeTeHrne yMEHUIl OMUCHIBATh U OOBIICHATH (PU3UUYECKUE SBJICHUS C UCIOJIB30BaHUEM IOITY-
YEeHHBIX 3HAHWMH;
® OCBOCHHME METOJIOB PELICHUS MPOCTEHIIMX PAcCUETHBIX 3a/1ay C HCIIOJIb30BAHUEM (PU3NYECKUX
MoJieJIei, TBOPUYECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 33/1a4;
® pa3BHUTHE YMEHMI HAOIIOAATh MIPUPOIHBIC SIBJICHUS U BBHIIOIHATH OIBITH, JJa0OpaTOpHbIE PabOTHI
Y HDKCIIEPUMEHTAJIbHBIE UCCIICIOBAHUS C UCIIOIb30BAHUEM U3MEPUTENIbHBIX MPUOOPOB;
e OcBOeHHE IPUEMOB paboThI ¢ HH(pOpMaLHel PU3NIECKOTO CONIepKaHusl, BKIIOUas HHHOPMAIUIO
0 COBPEMEHHBIX JOCTHKECHUSIX (DU3MKH, aHATTN3 U KPUTUYECKOE OIICHUBaHUE HH(DOpMAIIHH;
® 3HAKOMCTBO cO cpepamu MpohecCHOHATBHOMN NEATEIHOCTH, CBSI3aHHBIMU C (PU3UKOU, U COBpe-
MEHHBIMH TE€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JJOCTHKCHHSIX (DU3HUECKON HAYKH.
Ha uzyuenue ¢usuku (0a30BbIli ypOBEHB) HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUsI OTBOJAUTCS
238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hejien0), B 8 kiracce — 68 yacoB (2 yaca B HeZleq0), B 9 kiacce
— 102 yaca (3 yaca B HEJIEIIO).

[Ipemmaraemslii B mporpamme 1o Gpu3uKe mepeueHb JIabopaTOPHBIX pabOT U ONBITOB HOCUT PEKOMEH-
JaTeNbHBIN XapakTep, YUUTelb JeaeT BIOOp MPOBEACHUS 1a00paTOPHBIX pabOT M OMBITOB C YYETOM HH-
TUBUIYATbHBIX OCOOCHHOCTEH OOydYaromIMXCs, CIUCKA SKCIEPUMEHTANBHBIX 33/JaHUMN, MpeajaraeéMbiX B
paMKax OCHOBHOT'O TOCYAapCTBEHHOTO SK3aMeHa 1Mo (PHU3HKeE.



COJEP)KAHUE OBYYEHUA

7 KIIACC

Pazgen 1. ®u3uka u €€ posib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usnka — Hayka o npupoze. SBnenus npupojpl. Pu3ndeckue sSBICHUS: MEXaHUYECKHUE, TEIUIOBBIE,
ANEKTPUYECKNE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Oduznyeckue BenuuuHbl. M3Mepenne ¢usmueckux BenuunH. Ousmueckue mpubopsl. [TorpentHocts
u3MepeHuil. MexxayHapoaHas CUCTeMa €IMHMUII.

Kak ¢usmuka u apyrue ecrecTBEHHbIe HAYKU H3y4dalOT MpUpoay. EcTecTBEeHHOHAYy4HBIN METOJ Mo-
3HAHMS: HAOJIO/ICHUE, IOCTAHOBKA HAYYHOTO BOIPOCA, BBIABMIKEHHUE THUIIOTE3, IKCIIEPUMEHT IO MPOBEPKE
TUIO0TE3, 00BsICHEHUE HAOIIO1aeMOT0 siBiieHus. Onrucanue GU3NIeCKUX SBICHUHN C IIOMOIIBIO0 MOJICIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIJIOBbIE, INEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®wusudeckue MpuOOPHI U MPOLIEAypa MPSIMbIX U3MEPSHHI aHAJOTOBBIM U IIU(PPOBBIM IPUOOPOM.

Jlabopamopuwvie padbomut u onvimol.

OmnpeneneHne NEHbI JSICHUS KA H3MEPHUTEIBLHOTO TPHOO0pA.

N3mepenne paccTOsTHU.

N3mepenne 00bEMa )KUIKOCTH B TBEPIOTO TeIa.

Ornpenenenre pa3MepoB MaJIbIX TEJ.

N3mepenne temiiepaTypsl IpH HOMOIIH KHJIKOCTHOIO TEPMOMETPA U IATYMKA TEMIIEPATYPHL.
[IpoBenenue nccie1oBaHus MO MPOBEPKE TUIOTE3bI: TATBHOCTD MOJIETA IApUKa, MYIIEHHOTO Io-
PH3OHTANILHO, TEM O0JIbIe, YeM OOJIbIIIEe BHICOTA MTyCKa.

Pa3nen 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHMH BellecTBA.

CrpoeHue BeliecTBa: aToMbl U MOJIEKYJIbI, X pa3Mepbl. OTBITHI, JOKa3bIBAIOUIUE TUCKPETHOE CTPO-
€HHE BEIIECTBA.

ok wnNeE

JBwxkenue yactuil BemiecTBa. CBsI3b CKOPOCTH JIBIKEHUSI YaCTHIl ¢ TeMrepaTypoil. bpoyHoBckoe
neuxkenue, nud¢ysus. BzanMoaelicTBre 4acTuIl BellecTBa: MPUTHKEHUE U OTTAIKHUBAaHUE.

ArperaTHble COCTOSTHUS BEUIECTBA: CTPOCHHE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTATUITMUECKUX) Tell.
B3anMocBsI3p MEXIy CBOMCTBAMHU BEIIECTB B PA3HBIX arperaTHBIX COCTOSHUSAX U UX aTOMHOMOJEKYIISIp-
HBIM cTpoeHrueM. OCOOEHHOCTH arperaTHhIX COCTOSTHUN BOJIBI.

JHemoncmpavyuu.

1. Habmonenue OpOyHOBCKOTO TBUKECHHUSI.

2. HaGmoaenue nuddy3uu.

3. HaOGmronenue siBaeHUM, O0BSICHIIONINXCS MPUTSHKEHUEM WK OTTAJIKMBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnwvie padbomot u onvimol.

1. Oruenka auamMeTpa aToMa METOAOM PsiIOB (C UCToNIb3oBaHueM (hoTorpaduwii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OnbITH IO OOHAPYKEHUIO NEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSDKEHUS.

Pasznea 3. /[BuskeHue U B3aUMOJAeCTBHE TeJl.

Mexanndeckoe nBrxkeHue. PaBHOMepHOEe M HepaBHOMEpHOE JBHKeHHE. CkopocTh. CpemHsis CKO-
POCTh IPY HEPABHOMEPHOM JIBHKEHUU. Pacu€T myTu U BpeMEeHU JBUKEHUS.

SIBnenue uHepuuu. 3akoH MHepHHKU. B3anMoeiicTBrUe Ten Kak NpUYrHA U3MEHEHUs! CKOPOCTU JABH-
keHud Ten. Macca kak Mepa mHepTHOCTH Tena. [InoTHocTh BemecTBa. CBSA3b MIIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €JMHUIIE 00bEMa BellecTBa.

Cuna xak xapakTepuCTHKa B3auMoAaelcTBU Ten. Cuiia ynpyroctu u 3akoH I'yka. M3smepenue cuisl ¢
MOMOILbIO IMHAMOMETpA. SIBJIEHUE TATOTEHUS M cuiia TshkecTH. Cuila TsHKeCTH Ha ApYyrux IiaHerax. Bec
tena. HeBecomocTh. CnokeHre CWJl, HAPaBJIECHHBIX MO OAHON mpsiMoil. PaBHoaelcTByromas cui. Cuiia
TpeHus. TpeHne CKOJIbKEHUs U TpeHue Nokosi. TpeHne B Ipupoie U TEXHUKE.



Hemoncmpayuu.

=

e W

Habumronenne MexaHU4ecKoro IBUKEHUS Tela.

N3mepennie ckopoCTH MPSIMOJIMHEUHOTO JIBUXKEHHUS.
Habmtoienue siBieHUsI UHEPIIUH.

Habmoienue n3MeHeHus: CKOpoCTH MPH B3aUMOJICHCTBUH TEIl.
CpaBHeHue Macc Mo B3aUMOJICHCTBUIO TEl.

CrioxeHue Cuil, HalpaBJIEHHBIX 110 OJTHON TIPSIMOA.

Jlaﬁopamopnue padomul u onvimol.

1.

w

OrnpeziesieHne CKOPOCTH PaBHOMEPHOTO JBIIKEHUS (IIApUKa B YKUIKOCTH, MOJICTH DJICKTpHUYC-
CKOTI'0 aBTOMOOWJISI M TaK Jajiee).

Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHUS OpycKa WM HIapUKa MO0 HAKIIOHHOW TJIOCKOCTH.
OmnpeneneHue MIOTHOCTHA TBEPIOTO Tela.

OMBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshKeHHs (eopMannm) MPy>KUHBI OT MPHII0KEH-
HOM CHJIBI.

OnbITHI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTD CHJIBI TPEHHUS CKOJIbKEHHUS OT Beca Tejla U XapakTepa
COTIPUKACAIOIINXCS TTOBEPXHOCTEH.

Pa3nes 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH H I'a30B.

Hasnenue. CriocoObl yMEHBIIICHUS U yBEJIMUCHUS J1aBiieHus. [laBieHue ra3a. 3aBUCUMOCTD JaBJICHUS
raza or o0béma, Temmeparypsl. [lepenauya ngaBneHust TBEPABIMU TEJIaMH, KUAKOCTAMHU U Ta3aMu. 3aKOH
[Tackans. [THeBMaTnyeckue MauHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT IIyOuHbl. ['mapocratnyeckuit

napajaokc. CooOrraronuecs: cocyasl. [ uapaBinueckiue MEXaHU3MBbl.

Atmocdepa 3emnu u atMocdepHoe naBiaeHue. [[pUYMHBI CylIecTBOBaHHUS BO3AYITHOM 000JOYKH
3emmnu. OnbiT Toppuyennu. M3mepenne atMochepHOro AaBlieHus. 3aBUCUMOCTh aTMOC(HEpPHOTO JAaBIICHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [IprbGops! ams n3MepeHust atMocepHOro 1aBIeHUS.

JelicTBHE )XUIKOCTH U Ta3a Ha MOTPYXKEHHOE B HUX TeJ0. BriTankuBaromas (apxumeaoBa) cuia. 3a-
KoH Apxumena. [InaBanue ten. BozayxorniaBanue.

Hemoncmpayuu.

oA wWwNPRE

3aBUCHUMOCTbD JaBJIEHUS Ta3a OT TEMIIEPaTyphl.

[lepenayda naBneHuUs KUIKOCTHIO U Fa30M.

Coo06maronirecs: CoCy/sbl.

I'mppaBnnueckunii npecc.

[IposiBnenue neicTBust aTMOCHEPHOTO TABJICHHS.

3aBUCHMOCTh BBITAIKUBAIOIICH CHJIBI OT 00BhEMA MOTPYKEHHOM YaCcTH Tella U MIIOTHOCTH KUK O-
CTH.

PaBeHCTBO BBITAJIKUBAIOIIECH CUIIBI BECY BEITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHus TeNl: MIABAHUE WU MOTPYKEHUE TeJl B 3aBUCUMOCTH OT COOTHOIIEHHUS TIIIOT-
HOCTEH Tella U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

HccnenoBaHue 3aBUCMMOCTH Beca Tejia B BOJIEe OT 00bEMa MOTpy:KEHHOM B KUJKOCTh YACTH TeJa.
OnpeneneHre BEITATKUBAIONICH CUIIBI, IEUCTBYIONIECH HA TEJO, MOTPYKEHHOE B KU IKOCTb.
[IpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIECH CUJIbI, NEUCTBYIONIEH Ha TEJIO B )KUAKOCTH, OT Mac-
CHI TEJIA.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKMBAIOMICH CHUIIbI, JEHCTBYIOUIEH Ha TEIO B
XKHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KUAKOCTh YaCTH TeJa U OT INIOTHOCTH >KUKOCTH.
KoncTpyupoBanue apeoMmerpa Wik KOHCTPYMPOBAHUE JIOJKHU U ONpEAeIeHue €€ rpy30MoabEMHO-
CTH.

Pa3nes 5. PaGora 1 MOIIHOCTB. JHEpPrus.
Mexanuueckast pabota. MOIIHOCTb.



[TpocTeie MEXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs TUIOCKOCTbh. [IpaBmiio paBHOBecus peruara. [lpume-
HEHHE MPaBUJIa pAaBHOBECHUS pbluara K OJIoKy. «30s0Toe npaBuioy Mexanuku. KI1J{ mpocThIx MeXaHu3MOB.
[IpocTbie MexaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckas s>Heprus. Kunernueckas u noreHuuanbHas sHeprus. [IpeBpamieHue ogHoro Bujaa
MEXaHUYECKOM YHEPTUuu B APYroi. 3aKOH COXPAHEHHUS SHEPIUHU B MEXAHUKE.

Hemoncmpayuu.

1. Tlpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnwvie padbomot u onvimeul.

1. Omnpenenenue paboOThl CUIIBI TPEHUS MIPU PAaBHOMEPHOM JBUKEHHUH TeJla IO TOPU30HTAIBHOMN MO-

BEPXHOCTH.
2. MUccnenoBanue yciaoBui paBHOBECHS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM MJIOCKOCTH.

4. H3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOU SHEPTUU.
8 KUIACC

Pa3nes 6. TensioBble siBJICHUS.

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKOI TEOpUU CTPOEHUs BenlecTBa. Macca u pazmepsl
aTOMOB U MOJIEKyJ. ONBITHI, TOATBEP/KAAOIINE OCHOBHBIE IOJIOKEHUSI MOJIEKYJIIPHOKMHETUUECKON TEO-
pun.

Mopenu TBEPIOTO, KHUIKOTO U Ta3000pa3HOro COCTOSHUN BemiecTBa. Kpucrammmueckue u amopd-
Hble Tesa. OObsCHEHUE CBOMCTB Ia30B, )KMJKOCTEH M TBEPJBIX TNl HA OCHOBE IMOJIOKEHUH MOJIEKYJISPHO-
KHHETH4YeCKOW Teopuu. CMauMBaHHUE U KallWJUIAPHBIE ABIEHUS. TEII0BOE pacIIMPEHUE U CKATHUE.

Temmnepatypa. CBs3b TeMIepaTypbl CO CKOPOCTBIO TEMJIOBOIO JBUKEHUS YacTUL. BHyTpeHH:s sHED-
rusi. CnocoObl U3MEHEHUsT BHYTPEHHEH SHEpruu: Terjonepeaaya u copepiienue padborsl. Bunel Temiorne-
peaayu: TemIoNpPOBOIHOCTb, KOHBEKIHS, U3JTyUYEHHE.

KonnyectBo TemnoTel. YaenbHas TEMIOEMKOCTh BellecTBa. TerIoo0OMeH U TEIJIOBOE paBHOBECHE.
VYpaBHenue TeroBoro Oanaxca. IlnaBiaeHue u oTBepieBaHNe KPUCTANIMYECKUX BELIECTB. YieNbHas Tell-
nota tuiasienus. [lapoobpazoBanue u konnencanus. Mcnapenne. Kunenue. Y nenpHas Teriora nmapoodpa-
30BaHHUA. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT aTMOC(EPHOTO JABJIECHUSI.

BnaxsocTs Bo3ayxa.

OHeprus TOIMBa. Y IeJbHas TEIJIOTa CTOPaHMSL.

[Tpunuumnsr padote! TemioBsix asurateneit KIT/I teruioBoro neurarens. TenioBble JBUTATeNN U 3a-
IIMTa OKPYKAIOIIECH CPEIbl.

3aKOH COXpaHEHMsI U IPEBPALICHMSI SHEPTUHU B TEIUIOBBIX IIPOLECCAX.

JHemoncmpavyuu.

Hab6nronenne OpoyHOBCKOTO JBHIKEHUS.
Hab6nronenue nuddysun.
Habmtoienue siBieHnii cMauMBaHMs U KalWUISIPHBIX SIBJICHUH.
HabmioneHue TenaoBoro pacimpeHust Te.
M3MeHeHne naBIeHMs ra3a MpH U3MEHEHHH 00bEMa M HarpeBaHUM WIIM OXJIAXKICHUH.
[TpaBuiia u3MepeHMs TEMIIEPATYPHI.
Buael Terionepenayn.
OxJaxieHre Ipyu COBEpIICHUH paOOTHI.
HarpeBanue npu coBepiieHr# paboThl BHEUTHUMH CHUIaMH.
. CpaBHEHHE TEMIOEMKOCTEN pa3INYHBIX BEILIECTB.

WoHNUhwWNPRE

N
= O

. HaGnronenue kumneuus.

=
N

. HaGmoienue mocTostHcTBa TEMIIEPATyphl IIPH TUIABJICHUH.

=
w

. Mozenu TemioBbIX IBUTaTENICH.



Jlabopamopnwvie padbomot u onvimol.

1. OmnpIThl 10 OOHAPYKEHUIO NEUCTBUS CHUJI MOJIEKYJISIPHOTO IIPUTSKEHUSL.

OnbITHI 10 BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbIThI 10 HAOJIIOIEHUIO TEIIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Omnpenenenue JaBieHUs BO3lyXa B OaJUIOHE IIIPHIIA.

e W

OnbIThl, JEMOHCTPUPYIOILME 3aBUCUMOCTD JaBJICHUS BO3AyXa OT €ro o0bEMa 1 HarpeBaHus WU
OXJIAXKICHUS.
6. IIpoBepka runmoresbl IMHEHHON 3aBUCUMOCTH JUIMHBI CTOJOMKA JKUKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIeparyphl.
7. HaOmoneHue M3MEHEHUs BHYTPEHHEH >HEPruu Teja B pe3ysibTaTe TeIulonepenaud U padoThl
BHEUIHUX CUII.
8. HccnenoBaHue sIBIEHUS TEIJIOOOMEHA MIPU CMEIIMBAHUU XOJIOAHON U ropsiueil BOJBI.
9. OmnpeneneHne KOIMYECTBA TEIIOTHI, TOJTYYEHHOIO BOJOW MPHU TEIII00OMEHE ¢ HarpeThM MeTall-
JMYECKUM LIAJIUHAPOM.

10. Onpenenenue yneabHON TEIUIOEMKOCTH BELLIECTBA.

11. MccnenoBanue npouecca uCrapeHusl.

12. OnpeneneHne OTHOCUTENIBHOM BIaXKHOCTH BO3/yXa.

13. Onpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pa3nen 7. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHHS.

Onexrpuzauus Ten. JBa pona 3JI€KTpUYECKHMX 3apsAnoB. B3aumozeicTBue 3apsKEHHBIX Tell. 3aKOH
Kynona (3aBUCMMOCTb CHUJIBI B3aUMOJICHCTBHS 3apsHKEHHBIX TEJ OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEXK-
Iy TeJIaMu).

Onekrpuueckoe none. Hanpsx€HHocTh anexTpuyeckoro nois. [IpuHuumn cynepno3unum 3JeKTpude-
CKHUX I0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexrpudeckux 3apsaoB. DJIeMEHTAapHbIN AleKTpudeckuil 3apan. Ctpoenue aroma. [Ipo-
BOJIHUKH U JTUAJIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3aps/a.

DNEeKTPUYECKUN TOK. Y CIOBHUS CYIIECTBOBAHUS 3JEKTPUUECKOTO TOKa. VICTOUYHMKHM MOCTOSHHOTO TO-
Ka. JleiicTBUS 27EKTPUUECKOr0 TOKa (TEIIOBOE, XUMUUECKOE, MArHUTHOE). DIEKTPUUECKUNA TOK B KUIKO-
CTSIX U rasax.

Onektpuueckas nenb. Cuiia Toka. DiekTpuueckoe HarpsbkeHue. CoNnpoTHBIIEHHE MPOBOJHUKA.
VY enpHOE conpoTUBIIEHNE BeniecTBa. 3akoH Oma Juis ydacTka nenu. IlocienosarensHoe u napajienbHOe
COCIMHEHUE IIPOBOJHUKOB.

PaboTa n MOIIHOCTB 3JeKTpUYecKoro Toka. 3akoH /xoymns—Jlenna. DnexkTpuyeckue enu 1 norpe-
OuTenu >NeKTprUYecKoi sHepruu B 6pITy. KopoTkoe 3ambikaHue.

[TocTostHHBIE MarHuThl. B3aumonaencTBUE NMOCTOSHHBIX MarHUTOB. MarHuTHoe mojie. MarHutHoe
noJie 3eMJIM M €0 3HaueHue JUIsl XKU3HU Ha 3emuie. OnbIT DpcTena. MarHuTHOE MoJjie 3JIEKTPUIECKOro TO-
ka. [IpuMeHeHue 31€KTpOMarHuTOB B TeXHHKE. [leficTBE MarHMTHOIO MOJS Ha IPOBOJHUK C TOKOM.
DIIEKTpOABUTATENb ITIOCTOSTHHOTO TOKA. Vcnosb30BaHue 3JIEKTPOABUraTeNel B TEXHUUYECKUX YCTPOHCTBAX
Y Ha TPAHCIIOPTE.

Oneitel @apanes. SBneHue snekTpoMarHuTHOW uHAyKUuU. IIpaBwiio JleHuma. DiekTporeHeparop.
CriocoObl MoTyYeHHs AJIEKTPHUECKON SHEPTUHU. DJICKTPOCTAHIIMHM Ha BO30OHOBIISIEMBIX UCTOYHHUKAX SHEP-
TUH.

Hemoncmpayuu.

1. Dnextpuszanus Tell.

JIBa posa NeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.

3. VYCTpOMCTBO U ACUCTBUE IEKTPOCKOIIA.
4. DnexTpocTaTU4ecKas MHIYKIHS.
5. 3aKoH COXpaHEHHUs HIEKTPUUECKHUX 3aPsJIOB.



[IpOBOTHUKY U TUATEKTPUKH.

MoenupoBaHUE CUIOBBIX JIMHUM JIEKTPUUECKOTO MOJIS.
W CTOYHHKH TOCTOSHHOTO TOKA.

JlelicTBUA SJIEKTPUYECKOrO TOKA.

. DJIIEKTPUUYECKUN TOK B )KUIKOCTH.

. "'a30BbIii pazps.

. U3mepenue cuiibl TOKa aMIepMeTpOM.

. I3mepenue 31eKTpuyecKoro HanpsHKeHUs BOIBTMETPOM.

. Peocrar u marazuH COpOTUBIIEHUM.

. B3aumopeiicTBue NOCTOSIHHBIX MarHUTOB.

. MopenupoBaHue HEBO3MOKHOCTH Pa3AeJICHUs IOJIOCOB MAarHUTa.

. MozenupoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

. OnbIT OpcTena.

. MarauTHoe moJje Toka. JJIeKTPOMAarHur.

. JlelicTBu€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.

. OnbiTel Dapajes.

. 3aBUCUMOCTH HaIpaBJICHUSI UHIAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHSI.
25.

DJeKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimol.
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9.
10

18.
19.
20.
21.

OnbITh! IO HAOIIOAEHUIO SJEKTPU3ALUH TeJl HHAYKIIUEH U IPH COPUKOCHOBEHHH.
HccnenoBanue AeWCTBUS 3JIEKTPUUECKOTO MOJI HA TPOBOJHUKU U TUDJIEKTPUKH.

COopka 1 mpoBepka pabOThI 3JEKTPUUECKOH IIENH TOCTOSHHOTO TOKA.

H3mepenue u peryImpoBaHne CHIIBI TOKA.

N3MepeHne u perynmpoBaHue HAPSKEHHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, WAYILETO Yepe3 Pe3ucTop, OT CONPOTUBIICHUS PE3UCTO-
pa 1 HanpsDKEHUS Ha Pe3UCTope.

OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD IEKTPHUUECKOT0 CONMPOTHBIIEHHS IPOBOJIHUKA OT €ro
JUTMHBI, TUTOIIA/I TIONIEPEYHOTO CEYCHHUS M MaTepuaa.

IIpoBepka npaBuiia CI0KEHHS HAIIPSIKEHUH TIPU MTOCJIEN0BATEIEHOM COCIUHEHNN JIBYX PE3UCTO-
pOB.

[TpoBepka mpaBuIiIa Uit CHIIBI TOKA MIPU MapaIeIbHOM COSAMHEHUH PE3UCTOPOB.

. Onpenenenue pabOTHI HIEKTPHUUECKOTO TOKA, UIYLIETO Yepe3 Pe3nucTop.
11.
12.
13.
14.
15.
16.
17.

Onpenenenre MOIHOCTH YIEKTPAYECKOTO TOKA, BBIIEISEMON Ha PE3UCTOPE.

HccenenoBanue 3aBUCUMOCTH CHJTBI TOKA, HIYILIETO YEPe3 JaMIIOUKY, OT HAIPSHKEHUS Ha HEHl.
Onpenenenne KII/] narpesarens.

HccnenoBanre MarHUTHOTO B3aUMOJEUCTBHSI IOCTOSIHHBIX MarHUTOB.

W3yueHre MarHuTHOTO TOJISI TOCTOSIHHBIX MarHUTOB MPHU UX O0bEIMHEHUH U Pa3/IeTICHUH.
HccnenoBanue JeNCTBUS SJIEKTPUIECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OneITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOJCHUCTBHS KAaTyIIKH ¢ TOKOM M MarHura
OT CHJIBI TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

N3yuyenue neicTBUS MarHUTHOT'O IOJIsSI HA IPOBOJHUK C TOKOM.

KonctpynpoBanue u u3ydeHue padoThl SJIEKTPOABUTaTEs.

N3mepenne KIIJ[ anexTpoaBurarenbHol yCTaHOBKH.

OnBITHI IO HUCCIEIOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW MHAYKLMUHU: MCCIEAOBAHUE MU3MEHCHHUU
3HA4YCHUS U HAIIPABJICHUS NHIYKIIMOHHOTO TOKA.

9 KJIACC



Pa3nen 8. Mexanuveckue siBJICHUS.

Mexanunueckoe aBrxeHue. MarepuaibHasd Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh MEXaHUYE-
CKOro J1BM>KeHUs. PaBHOMepHOE npsiMONIMHEIHOE IBH>KeHHE. HepaBHOMEpHOE NPSMOJIMHEWHOE IBUKEHNE.
CpenHsis 1 MTHOBEHHAs1 CKOPOCTb TeJla IIPU HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHOYCKOpeHHOE TIpSIMOTHHEHHOE BIKeHHe. CBoOoaHOE manenue. OnbiTel [ anmes.

PaBHOMEpHOE IBMKECHHE MO OKPYKHOCTH. llepnon m uwactora obOpamienus. JIuHeiHass u yrioBas
ckopoctu. LleHTpocTpeMuTeNbHOE YCKOPEHHUE.

ITepssiii 3akoH HptoTona. Bropoii 3akon Herotona. Tpetuii 3akon Hetorona. [Ipunimn cynepmnosu-
WU CUJL.

Cuia ynpyroctu. 3akon ['yka. Cuia TpeHust: cujia TPEHHUS CKOJIbKEHUs, CUjla TPEHUSI TTOKOs, IPYTrue
BU/JIbI TPEHUS.

Cuna TSHKEeCTH M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOpeHHe CBOOOAHOrO najieHusd. J[BrkeHue mia-
HeT Bokpyr Connua. [lepBas kocMuueckasi ckopocTs. HeBecoMOCTb U neperpy3ku.

PaBHoBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO TeMa € 3aKper-
JIEHHOM OChIO BpaiieHusi. MomeHT cuiibl. LleHTp TskecTH.

Nmnynsc tena. M3menenue ummynbca. UMnynbe cuibl. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE
JBIDKCHHUE.

Mexanuueckas pabota U MOIIHOCTb. PaboTa cui TsKecTH, ynpyroct, TpeHus. CBs3b SHEpruu u
pabotsl. [loTeHnnanbHas Heprus Tela, MOJHATOrO HaJll MOBEPXHOCTHIO 3eMid. [loTeHInanbHas sHeprus
cxatoll mnpyxkuHbl. KuHernueckass sHeprusi. TeopemMa O KHHETHYECKOM SHEPTUH. 3aKOH COXPaHEHUS
MEXaHUYECKON YHEPTUU.

Hemoncmpayuu.

1. HaGmroneHue MeXaHU4ecKOro JBUKEHHS Tella OTHOCUTENBHO Pa3HBIX TEN OTCUETA.

2. CpaBHeHHE IyTeH M TPACKTOPUN JBUKEHUS OJHOIO U TOTO K€ TeJa OTHOCUTEIBHO Pa3HBIX Tell
OTCU€Ta.

H3mepeHne cKopocTy U YCKOPEHHUSI IPSMOJIMHEHHOTO JIBUYKEHUSI.

HccnenoBanue Npu3HaKoB PAaBHOYCKOPEHHOTO JIBUKEHHUSI.

Habmonenne ABM>XeHUs Tesla o0 OKPYKHOCTH.

Habmoienne MexaHMYeCcKUX SBIICHUH, MPOUCXOASAIIUX B cucTeMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBMKEHHH OTHOCUTEIBHO KaOMHeTa (PU3UKH.

owu AW

7. 3aBHCUMOCTbH YCKOPEHHMS T€Ia OT MAcChl Tela U AEHCTBYIONIEH HAa HETO CUJIBI.

8. HalGnronenue paBeHCTBA CHJI IPU B3aUMOJCHCTBUH TE.

9. H3mMmeHeHuHe Beca Teja IPU YCKOPEHHOM JIBUKEHUH.

10. Ilepenavya umnynbca Mpu B3aUMOJICHCTBUU TEll.

11. [IpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUH TE.

12. CoxpaHeHue UMITyJIbCa MPU HEYIPYTOM B3aUMOJECHCTBUU.

13. CoxpaHeHue UMITyJIbca PU a0COMIOTHO YIPYTOM B3aUMOIEHCTBHH.

14. HaGmroienne peakTUBHOTO JIBHKCHHS.

15. CoxpaHeHrne MEXaHUYECKON IHEPTUHU TTPH CBOOOHOM ITaJICHUH.

16. CoxpaHeHHE MEXaHUYECKON IHEPTUU MIPH ABMXKEHHUH TeJla MO/ IeUCTBUEM IIPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoncTpyupoBaHMe TpakTa Ijis pa3roHa M JAJBbHEUIIEr0 paBHOMEPHOTO ABMKEHUS IIAPUKaA WU
TEJIEKKU.

2. OmpeneneHue cpeHel CKOPOCTH CKOJIbKEHUS OpycKa WM JBIM)KEHHUS IIapuKa MO HAKJIOHHOM
IJIOCKOCTH.

3. OmnpeneneHre yCKOPEHUS Tesla MPU PAaBHOYCKOPEHHOM JABUKEHUU MO HAKJIOHHOMW MIIOCKOCTH.



4. HccnenoBaHHe 3aBUCHMOCTH ITIYTH OT BPEMEHHM IPU PaBHOYCKOPEHHOM JIBIDKEHHH 0€3 Hadailb-
HOU CKOPOCTH.

5. TlpoBepka TMmOTE3bl: €CIH NPU PABHOYCKOPCHHOM JIBU)KCHHH 0€3 HAayaJbHOH CKOPOCTH IyTH

OTHOCSITCS KaK PsAJ HEUETHBIX YHCEN, TO COOTBETCTBYIOIIUE TPOMEKYTKH BPEMEHH OJTMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHUS CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO JIaBJICHHUSL.

Onpenenenne k03P PULIMEHTA TPEHUS CKOIBKEHHS.

Onpenenenne KECTKOCTU IPY>KUHBI.

Onpenenenue pabOTHI CHIIBI TPEHUS IPU PAaBHOMEPHOM JIBHKEHHUHU TeJa 10 TOPU30HTAIBHOM 1M0-

O 0N

BEPXHOCTH.
10. Onpenenenue pabOThl CUIIbI YIIPYTOCTH MPH MOABEME TPy3a ¢ UCHOIB30BAHUEM HETOJIBUKHOTO
Y TIOJIBUYKHOTO OJIOKOB.
11. 3yuyeHune 3aKOHA COXPAHEHUS SHEPTUU.
Pa3znen 9. Mexanuveckue KoJjae0aHUS U BOJHBI.
KonebartenbHoe amkenne. OCHOBHbIE XapaKTEPUCTUKKU KOJEOAHUMN: MEPHOJ], YaCTOTa, aMILIUTY/Ia.
MaremaTtrueckuil U Ipy>KUHHBIN MasTHUKH. [IpeBpaliieHne sHepruu npu KoinedareaIbHOM ABUKESHUU.
3aryxatomue konebanusa. Breinyxaennsie konebanus. Pezonanc. Mexanuueckue BoiaHbl. CBOKCTBA
MexaHU4YeCcKux BOJH. [IpogonpHbIe U onepeyHbie BOJIHBI. J{JTMHA BOJTHBI U CKOPOCTH €€ pacIpoCTpaHEeHUSI.
Mexanuueckre BOJIHBI B TBEPAOM Telle, CECMUYECKUE BOJIHBI.
3Byk. [’ poMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.
Hemoncmpayuu.

1. HabmroneHue xosnebaHui Tel Mo 1eHCTBUEM CHUIIbI TSYKECTH U CUJIbI YIIPYTOCTH.
2. HaGmonenue koneOaHuM Tpy3a Ha HUTH U Ha IPYXKHUHE.

3. HaGmioneHue BBIHYX/IEHHBIX KoJeOaHHUI U pe30HaHca.

4. PacmpocTpaHeHHe NPOJIOJIbHBIX U MONEPEYHbIX BOJIH (HA MOJAEIH).

5. Halumonenune 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnwvie padbomot u onvimol.
OnpezneneHue 4acTOTHI U MepHOAA KoleOaHU MaTeMaTUYeCKOro MasiTHUKA.
OnpezneneHye 4acTOThI U MEpHOJia KoleOaHUH NPY>KUHHOTO MasTHUKA.
HccnenoBaHue 3aBUCUMOCTH NEPHOa KOJICOAHNH MOABELIEHHOTO K HUTH Ipy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TIepro/ia KoieOaHuM MPYKUHHOTO MasiTHUKA OT Macchl rpysa.
[TpoBepka HE3aBUCHMOCTH NepHoJia KoJieOaHUH rpy3a, MOJABEIIEHHOTO K HUTH, OT MacChl Ipy3a.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCHMOCTh NEpUOAa KoleOaHUM NMPYKUHHOTO MasiTHUKA OT Mac-
CBI I'py3a U KECTKOCTH MPY>KUHBI.
7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJCHHUS.
Paszpnen 10. DinekTpoMarHuTHOE 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMArHUTHOE TOJI€. DIEKTPOMAarHuTHbIE BOJHBI. CBOMCTBA AJIEKTPOMAarHuTHbIX BOJIH. [IIkama

ouhswNPRE

3JIEKTPOMAarHUTHBIX BOJIH. MICIIONb30BaHKE 31€KTPOMATHUTHBIX BOJIH /ISl COTOBOM CBSI3H.

DneKTpoMarHuTHas nmpupoza ceera. CKopocTh cBeTa. BolHOBbIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiiCTBa 3EKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. H3ydeHue CBOWCTB JIEKTPOMArHUTHBIX BOJH C TOMOIIBIO MOOUIIBLHOTO TenedoHa.

Paszpnen 11. CBeroBble siBICHHS.

JlyueBasg Mognenbs cBera. Mcrounuku cera. [IpsMosinHETHOE pacnpOoCTpaHEHUE CBETA. 3aTMEHUS
Connua u Jlynsl. Otpaxenue cera. [nockoe 3epkano. 3akoH OTpakeHUs CBETA.



[Ipenomnenue cBera. 3akoH npenomieHus cBeta. [lonHoe BHyTpeHHee oTpakeHue cBera. Mcmonb-

30BAaHUC ITOJIHOI'O BHYTPCHHECTO OTPAKCHUSA B OIITUICCKHUX CBETOBOAAX.

Jlunza. Xop mydei B muH3e. Ontudeckas cucreMa (hoToarmapara, MUKPOCKOIa U Teneckomna. [ a3

KaK OIITHYECKas CUCTEMA. EJ'II/ISOPYKOCTI) H JaJIbHO30PKOCTD.

Pasnoxxenue 0Oenoro cBeTa B CIICKTP. Omneitel Herotona. CnoskeHue CIICKTPAJIbHBIX IBETOB.

Hucnepcus ceera.

Hemoncmpayuu.

[IpsiMonnHEITHOE pacIpOCTpaHEHUE CBETA.

OtpaxkeHue cBera.

[Tony4yenne n300pakeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.

OnTuyeckuii CBETOBO/I.

Xoa nydeil B cobuparoliei TuH3e.

Xop J1ydeil B paccenBarolei JTMH3E.

[Tomryuenue n300pakeHU C TOMOILBIO JTUH3.

[TpuaIM neicTBus GoToarnmapaTa, MUKPOCKOIIA U TEJIECKOTIA.

10 Mopeins rnasa.

11. Pa3nosxeHue 6enoro cBeTa B CHEKTP.

12. [TomyueHue 6e10ro cBeTa MPH CI0KEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie padbomot u onvimeol.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPAKEHHS CBETOBOTO JIyda OT yriia MajeHusl.
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2. M3ydenue xapakTepUCTHK U300pa)keHUs IpeAMETa B IIIOCKOM 3epKalle.

3. MHccnenoBaHue 3aBHCHMOCTH yIJla MPEJIOMIIEHHS] CBETOBOIO JIyda OT yIJIa MaJEHUS Ha TPaHUIIE
«BO31YX—CTEKIJIO».

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAOLIEH JTHH3BI.

Onpenenenne GOKYCHOTO PACCTOSHUS U ONTUYECKOHN CHUJIBI COOMpArOIei TUH3BI.

OnbITHI IO PA3JI0KEHHIO OEIIOr0 CBETA B CHEKTP.

N o v e

OMBITHI 110 BOCHIPHUATHIO I[BETA MPEAMETOB MPU UX HAOIIOJICHUH Yepe3 IBETOBBIE (DUITBTPHI.
Pa3)1e.11 12. KBanToBbIe ABJICHUS.
Omnsitel Pesepdopna u mmanerapuas monenb atoma. Mogens atoma bopa. Mcnyckanue u mormnoiie-

HHE cBeTa aToMoM. KBanThl. JInHeiiuaTeie CIICKTPBHI.

PamnoaktuBHOCT. Anbda, Oera- u ramma-usnydenus. CtpoeHue atromMHoro sjapa. HykmonHast mo-

JleTb aTOMHOT0 siapa. M3oronel. PannoaktuBHbie npeBpanieHus. [lepuoa nmoaypacnaga aTOMHBIX SIIAED.

saaep.

SAnepHble peaku. 3aKOHBI COXPAHEHUS 3apsA10BOT0 U MacCOBOTO UUCEN. DHEPTUs CBA3M aTOMHBIX
Cas13p Macchl ¥ 3Hepruu. Peakunu cuntesa u aenenus saaep. Mcrounuku snepruu CosHIA U 3BE3 .
Snepnas sHepreTuka. JIeMcTBUA paAMOAKTUBHBIX U3JIyYE€HUIN HA )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.

1. CnekTpsl U31yYEHUs U MOTJIOIICHHUS.

2. CrnexTpsl pa3IM4HbIX Ta30B.

3. CunekTtp BOoAoOpoAa.

4. HabGnronenue TpekoB B kamepe BubcoHa.

5. Pabora cu€Tyrika HOHU3HPYIONTUX H3TyUEeHUH.

. Perucrpauus usiaydyeHus NpupoIHbIX MUHEPAIIOB U IIPOLYKTOB.
ﬂaﬁopamopuue padomul u onvimol.
1. Ha6JIIOI[eHI/Ie CIUIOIIHBIX U JTUHEHNJATHIX CIICKTPOB U3JTYUCHUA.
2. HccnenoBaHue TPEKOB: H3MEPEHUE IHEPTHUN YACTHIII IO TOPMO3HOMY MyTH (T10 poTorpadusim).
3. UMsmepenue paguoakTUBHOTO (hoHa.
IHoBTOPHUTEIBbHO-0000 AU MOTYJIb.



[ToBTOpHTENTEHO-0000IIAOIIMI MOIYJIb TIPEIHA3HAYCH /I CHCTEMATH3allud U O0OOIIEHUs Tpe.i-
METHOTO COJICPIKaHUs U OMBITAa ACSITEILHOCTH, TPUOOPETEHHOTO NIPU U3YyUYEHUHU BCETrO Kypca (Qu3ukh, a
Tak)Ke JUIsl TOJTOTOBKA K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHY MO (M3HKE i 00 yJaromuXxcsi, BbI-
OpaBIIMX ATOT YYCOHBIN IIPEAMET.

[Tpu W3ydeHUH JAHHOTO MOJYJS PCATHU3YIOTCA U CHCTEMATH3UPYIOTCS BHJIbI JICATEIBHOCTH, HA OC-
HOBE KOTOPBIX 00ECIIEUYNBACTCS TOCTIKEHUE TIPEIMETHBIX M METANIPEAMETHBIX TUIAHUPYEMBIX Pe3yJIbTaTOB
oOydeHus, pOpMUPYETCS] €CTECTBEHHOHAYYHASI TPAMOTHOCTh: OCBOSHUE HAYYHBIX METOJIOB UCCIICIOBAHUS
SIBJICHUH TIPUPOJIbI M TEXHUKH, OBJIAJICHHEC YMCHHUSIMH OOBSICHATh (DPU3NUYCCKUC SBJICHHS, IPUMEHSIS TOJY-
YCHHBIC 3HAHUs, PellaTh 3a/1a4M, B TOM YHCJIC Ka4eCTBEHHBIC U DKCIICPUMEHTAIbHBIC.

[IpuHIUNHATBEHO NEATENIFHOCTHBIN XapaKTep JAHHOTO pasjieia peain3yeTcs 3a CY€T TOro, 4To o0y-
YarOMIMECs BBITIONHSIOT 33JJaHUsl, B KOTOPBIX UM IPEIaracTcs:

Ha OCHOBE TOJYYCHHBIX 3HAHHI PAClO3HABATh U HAYYHO OOBSACHITH (DU3HUYCCKHE SBICHHUS B OKPY-
JKAIOIICH MPUPOJIC U TTOBCEIHEBHOM JKU3HH;

UCIIOJIb30BaTh HAYYHBIC METOJBI MCCIICOBaHMS (PU3NYCCKUX SBICHUN, B TOM YHCIE JUIS TIPOBEPKU
TUTIOTE3 U TIOJy4EHUS] TECOPSTHUECKUX BBIBOJIOB;

OOBSICHATh HAay4yHbIC OCHOBBI HaW0OJIEe BaXKHBIX JOCTH)KCHUI COBPEMEHHBIX TEXHOJIOTHi, Halpumep,
MPAKTUYECKOIO MCIIOIb30BAHMS PA3JIMYHBIX HCTOYHUKOB SHEPTUH Ha OCHOBE 3aKOHA IPEBPAICHHS U CO-
XPaHEHUs BCEX M3BECTHBIX BUJIOB DHCPTHH.

NJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS IIPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUSI

N3yuenue ¢u3nku Ha ypoOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs HANPABJICHO HA JOCTMKEHUE JIMY-
HOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3YIbTATOB.
B pesynbrate uzyuenus GpuU3MKU Ha ypOBHE OCHOBHOTO 0OIIEro oopa3zoBaHMs y oOydaromierocs 0y-

IyT cOPMHUPOBAHBI CIIEAYIONINE JIMYHOCTHBIE PE3YIbTAThl B YACTH:

e 1) maTpHOTH4YeCKOr0 BOCIIUTAHUS:

® - [IPOSIBJICHHE MHTEpECA K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN (PM3NYECKON HAYKH;

® - [[EHHOCTHOE OTHOIICHHUE K JOCTHKEHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

e 2) rpa’JJaaHCKOro U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

® - TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYKJIEHUU OOIIECTBEHHO 3HAYMMBIX U 3TUYECKUX MPOOIeM,
CBSI3aHHBIX C MMPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (DU3UKH;

® - OCO3HAaHHE BAXHOCTU MOPATbHO-3TUYECKUX MPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;

e 3)3CTeTHYECKOr0 BOCIIMTAHUS:

® - BOCIPUSATUE ICTETUYECKUX KAUECTB (PU3NYECKON HAYKU: €€ TapMOHUYHOTO MOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH;

® 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

® - OCO3HAHHE [EHHOCTU (HU3UYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI pa3-
BUTHS TEXHOJIOTHUM, BaXKHEUILIEH COCTABIISIONIEN KYyJIbTYpbI;

® - pa3BUTHE HAy4HOI J10003HATENILHOCTH, MHTEPECa K UCCIIEIOBATEILCKOM IeATEbHOCTH;

e 5) popmupoBaHUs KYJbTYPHI 310POBbSi 1 IMOIIMOHAJIBLHOIO 0JIATONOJIY YU :

® - OCO3HAHHUE LIEHHOCTH 0€30MacHOro o0pasa >KU3HU B COBPEMEHHOM TEXHOJIOIMUYECKOM MHpPE, BaKHO-
CTH TIpaBUJI OE30MACHOTO MOBEACHUS HAa TPAHCIIOPTE, HA IOPOTaX, C AEKTPUICCKIUM U TETLIOBBIM 000-
PYZIOBaHHEM B JIOMAIIIHUX YCIOBUSX;

e - chopMHpOBaHHOCTH HaBBIKA pedIEKCHH, TPU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TaKOTO K€ MpaBa y
JPYToro 4ejaoBeKa;

e 06) TPYZ0BOIO BOCIIMTAHMSA:



® - aKTMBHOE y4yacTHE B PEIICHUM MPAKTHYECKUX 33134 (B paMKax ceMbH, 00pa30BaTebHON OpraHu3a-
LU, TOPOJa, Kpasi) TEXHOJIOIMYECKONW U COLMAIbHON HAIpPaBIEHHOCTH, TPEOYIOLIMX B TOM YHUCIE U
¢bu3nIeCcKuX 3HAHUH;

® - MHTEpecC K NPaKTUUYECKOMY U3Y4EHUIO Ipodeccuil, CBA3aHHbIX C (PU3UKOMH;

e 7)3KOJIOrH4eCKOro BOCIIUTAHUS

® - OpPHEHTAIMs Ha MPUMEHEHHE (PU3MUECKUX 3HAHUU JJIS pelIeHus 3a/1a4 B 001aCTH OKpYKaroIien cpe-
b1, IJJTAHUPOBAHUS ITOCTYIKOB U OLEHKH MX BO3MOXKHBIX IOCIEICTBUN AJI OKpY’KaloIIel cpesbl;

® - OCO3HaHHE II00AJIBHOIO XapaKTepa HIKOJOTHUECKUX MPOOIeM U IyTeH UX peleHus;

e 8) ajanTanuu K U3MEHSIIOIMMCS YCJIOBHAM COLMAIbHOI M MPUPOIHON cpelbl:

® - MOTPeOHOCTh BO B3aWMOJICHCTBMM MpPU BBHIMOJIHEHUH HCCICIOBAHUNA M TPOEKTOB (U3NUECKOM
HaMpaBJIEHHOCTH, OTKPHITOCTb ONbBITY U 3HAHUAM JIPYTUX;

® - [IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO ICATEIbHOCTD;

e - OoTpeOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHMIA, B TOM 4HCle (GOpMyTUpOBATh UAEH, TOHATHUS, THIIO-
Te3bl 0 (PU3UUECKUX OOBEKTAX U SIBICHUSX;

® - OCO3HaHUE NePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

® - [JJAHWPOBAaHHUE CBOETO PAa3BUTHS B MPUOOPETEHNH HOBBIX (DU3NUYECKUX 3HAHUM;

® - CTpPEMJICHHE AHAJIM3MPOBATH U BBIABIATH B3aHMOCBSI3M NPHUPOJIBI, OOIIECTBA U SKOHOMHUKH, B TOM
YHCIIe C UCTIOJIb30BaHNEeM (PU3NYECKUX 3HAHUM;

® - OIICHKA CBOMX JIEHCTBMI C y4ETOM BIMSHUSA HA OKPYKAIOLIYIO CpeAy, BOBMOXKHBIX I100aJbHBIX MO-
CJIEJICTBH.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbTare ocBoeHHS MpOrpaMMel 10 (hU3UKE HA YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus y 00y-
qarorerocst OyayT copMupoBaHbl MeTanpeIMeTHbIe Pe3yabTaThl, BKIIFOYAIONIUE TO3HABATEIIBHBIC YHH-
BepcalibHble y4eOHbIe NelCTBUSA, KOMMYHHKATUBHBIC YHUBEpCAIbHbIC YUeOHBIE EHCTBUS, PETYISTUBHBIC
YHHUBEpCaIbHbIC yU4eOHbIE IeHCTBUS.

ITo3HaBaTeabHbIE YHUBEPCAJBHBLIC yqeﬁm,le JelCcTBUS

ba3zoBble Jlornyeckue 1eMcTBUA:
® BBIBIIATH U XapaKTEPHU30BATh CYMIECCTBEHHBIC IPU3HAKN OOBEKTOB (SIBIICHUH ),
® YCTaHABJIMBATH CYIICCTBEHHBIN MPHU3HAK KJIACCU(UKAIINN, OCHOBAHUS JIIsl OOOOIICHHS ¥ CpaBHE-
HUS;
® BBIBIIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PacCMaTpUBAeMBIX (pakTaX, JaHHBIX U HaOJrO/e-
HUSX, OTHOCSIINXCS K (PU3MUECKUM SIBICHUSM;
® BBIABIIATH NPHYUHHO-CIICJICTBEHHBIC CBS3HM NMPH H3YyYCHUH (PU3UYCCKHUX SBICHHH W TPOIECCOB,
JIENIaTh BBIBOJBI C UCIIOJI30BAHUEM JECTYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUEHUN, BBIIBUTATH
TUTOTE3bI O B3aMMOCBS3SIX (PU3UUECKUX BEIHYNH;
® CaMOCTOSITENIbHO BBIOMpATh CIIOCOO perieHus yuyeOHOH (u3Mueckoil 3amaun (CpaBHEHHE He-
CKOJIbKMX BapUAHTOB PEIICHHUS, BEIOOP HanOoIee MOIXOISAIIETO ¢ YUETOM CAMOCTOSATEIHHO BBI-
JIETICHHBIX KPUTEPHUEB).
Ba3oBrble ucciaenoBareLCKUE AeHCTBUA:
® ICIIOJIB30BATh BOMPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT MO3HAHUS;
® [POBOJUTH MO CAMOCTOSITENIbHO COCTABJIEHHOMY ILJIaHY OIBIT, HECIOXKHBIN (hU3HUeCKUi 3Kcre-
PUMEHT, HEOOJIBIIIOE HCCeOBaHNE (PU3UIECKOTO SIBJICHUS,



OLICHUBATh Ha MPUMEHUMOCTb M JOCTOBEPHOCTh MH(OPMAILIHIO, TTOJYYCHHYIO B XO/I€ HCCIeI0Ba-
HUS WU SKCIIEPUMEHTA;

CaMoOCTOSITeNIbHO (OpMYyJIUpOBaTh OOOOIIEHHUS W BBIBOJBI IO pe3yibTaTaM IPOBEAEHHOTO
HAOJIO/IEHUS, OTBITA, UCCIICIOBAHNUS;

MIPOrHO3UPOBATh BO3MOXKHOE JalibHelIIee pa3BuTre (PU3MUECKUX MPOIIECCOB, a TAK)KE BbIIBUTaTh
MPEOJIOKEHUS 00 X PA3BUTHUU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

INPUMEHATH Pa3IN4YHbIE METO/bI, HHCTPYMEHTHI U 3aIIPOCHI NIPH MOUCKE M 0TOOpe MH(pOpMaIu
WIN JaHHBIX ¢ yYETOM MPEAIOKESHHON yueOHo# pusmueckoii 3a1auu;

aHAJM3UPOBATh, CUCTEMAaTU3UPOBAaTh M MHTEPIPETUPOBATh MHPOPMALUIO PA3IUYHBIX BUIOB U
dbop™m mpeacTaBIeHUs;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANIbHYIO (OPMY MPEICTaBICHUS WHPOPMALUN U HILTIOCTPHUPO-
BaTh pellIacMble 3aJ]aui HECIOKHBIMHA CXEMaMH, uarpaMMaMi, HHOU rpadukoi u ux KoMOMHa-
LSIMU.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC yUeOHbIC 1eliCTBUA:

B X0/i€ OOCYXKIeHHsI yueOHOro MaTepuasa, pe3yabTaToB JT1a0OpaTOPHBIX pabOT U MPOEKTOB 3a/1a-
BaTh BOIIPOCHI IO CYIIECTBY O0CYXK/Ia€MON TEeMbI M BHICKA3bIBATh WUJICH, HAIIEJICHHBIC HA PEIICHNE
3a[auu M MoAepKaHue 01aroKenaTeaTbHOCTH OOIIECHHS,

COIIOCTABJISITh CBOM CYXKICHHS C CY)KJIEHUSMHU JIPYIMX YYaCTHUKOB JAMAora, oOHapyXuBaTh pas-
JIMYHE U CXO/CTBO MO3UIIMI;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

MyOIMYHO MPENICTaBIATh PE3YJIbTAThl BHIMOTHEHHOTO (PH3UYECKOTO OMbITa (IKCIEPUMEHTA, UC-
CJICIOBAHMSI, IPOEKTA);

MOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIMBUAYAIbHOM paOOTHI MPH pelie-
HUU KOHKPETHOM pu3ndeckoil mpobiieMsl;

NPUHUMATH L€ COBMECTHOW IESTENIbHOCTH, OPraHU30BBIBATH JEHCTBUS MO €€ JTOCTHXKEHHUIO:
pacrpenenaTb poyik, 00CYXIaTh MPOILECCH U Pe3yabTaThl COBMECTHOM paboThI, 0000IIaTh MHE-
HUS HECKOJIBKUX JIFOJIEN;

BBITNOJHATH CBOIO YacTh pabOThI, TOCTUrasi KAUeCTBEHHOTO pe3yJibTaTa [0 CBOEMY HAlpaBICHHUIO
Y KOOPJAUHUPYS CBOM IEUCTBUS C APYTUMH YJI€HAMU KOMaH/IbI;

OLICHMBATh KAa4e€CTBO CBOET0 BKJIaJa B OOIIMN MPOIYKT MO KPUTEPHUSIM, CAMOCTOSITENLHO Chop-
MYJIMPOBAaHHBIM YYaCTHUKaMU B3aUMOICUCTBUSI.

PerynsiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUSA

Camoopranmu3anus:

BBISIBJISITH NMPOOJIEMBbl B )KM3HEHHBIX U YUEOHBIX CUTyalMsIX, TPEOYIOIUX sl perieHus pusmnde-
CKUX 3HAHMI;

OpPUEHTHPOBATHCSI B PA3IUYHBIX TOAXO0JAX NPUHSATHS pelieHWd (MHAWBUAYAIbHOE, TPUHSITHE
pelleHus B IpyMIie, IPUHIATHE PELLICHUI TPYIIIOi);

CaMOCTOSITENILHO COCTABJIATh AJITOPUTM pelIeHUs GU3NYECKOH 3aaul MM IUIaHa MCCIIeI0BaHUs
C Y4€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh Ipe/yiarae-
MbI€ BAPUAHTHI PELICHUH;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIN HHTE/IEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallMH U IIpeuiarath IiaH €€ U3MEHECHHUS;



OOBSCHSTH TPUUUHBI TOCTHKEHUS (HEIOCTIIKEHUS) PE3YNIbTaTOB JACSATEIbHOCTH, JAaBaTh OIICHKY
NPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTD (B TOM UYHKCJE B XOJ BBIMOJIHEHUS (HU3HUECKOTO HCCIEN0-
BaHUs WIM MPOEKTA) HA OCHOBE HOBBIX OOCTOSITENLCTB, H3MEHUBIINXCS CUTYyallui, YCTAaHOBIICH-
HBIX OIIUOOK, BOZHUKIIUX TPYTHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yIbTaTa LEIH U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejoBeKa B XOJE CIopa WU JTUCKYCCHUH Ha HAY4YHYIO TEMY, [10-
HUMAaTh MOTUBBI, HAMEPEHUS U JIOTHKY JIPYroro;

npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MpHU pelieHUH (PU3NYECKUX 3a/1ad WM B YTBEPKACHUIX Ha
Hay4HbIE TEMBI U TAKOE K€ MPaBO JIPYroro.

INPEJIMETHBIE PE3YJIBTATbBI

K KOHLIY 06yquH$[ B 7 KJjacce MNPpEAMETHBIC PE3YJIbTATHI Ha 0a3o0BOM YPOBHE OOJIZKHBI OTPAXKATh

c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

UCIIONIb30BATh MOHATHS: (U3MUYECKUE U XUMUYECKHE SBJICHHS, HAOIIOACHHUE, SKCIIEPUMEHT, MO-
JIeJTb, TUTIOTE3a, CAUHUIIBI (PU3UIECKUX BEIIMYMH, aTOM, MOJICKYJIa, arperaTHble COCTOSHUS Bellle-
cTBa (TBEpIOE, KUIKOE, ra3000pa3HOE), MEXaHUYECKOE JBMKEHUE (PaBHOMEpPHOE, HEPABHOMED-
HOE, MPSAMOJUHEIHOE), TPACKTOpHUs, PaBHOJACHCTBYIOMIAs cuia, nedopManus (ymnpyras, IIacTH-
yeckasi), HeBEeCOMOCTh, COOOIIAIOIINECS COCY/IbI;

paznuuath sBieHus (auddysus, TemnoBoe ABMKEHHUE YaCTHUI] BEIIECTBA, PABHOMEPHOE JBHKE-
HUE, HEPAaBHOMEPHOE JIBIDKEHUE, MHEPIIMS, B3aUMOJICUCTBUE TEJI, paBHOBECHUE TBEPABIX TEN C 3a-
KpEeTJIEHHON OCBhIO BpallleHus, Tepeiaya TaBIeHUs] TBEPIABIMHU TEIaMH, KUJIKOCTSIMH U Ta3aMu,
atMoc(epHoe naBieHHe, IIaBaHKe TeJ, MPEBPALEHUS MEXaHUUECKOM YHEPTUN) TI0 OMHUCAHUIO HX
XapaKTEepHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3HUECKOE SIBICHUE;
pacro3HaBaTh MPOSIBICHNE U3YUYEHHBIX (DU3MUECKUX SIBICHUN B OKPYXAIOIIEM MUPE, B TOM YHCIIE
dbusnyeckue SBIEHUS B MPUPOJIE: MPUMEPHI ABUKECHUS C PA3IUYHBIMUA CKOPOCTSMH B KHUBOU U
HEXUBOW NPUPOJIE, AEHCTBUE CHIBI TPEHUS B MIPUPOJIE U TEXHUKE, BIUSHUE aTMOCHEPHOTO JaB-
JICHUs Ha XUBOW OpPraHW3M, IUIaBaHHWE PbHIO, pblUard B TEJE YeJIOBEKa, MPU TOM TMEPEBOIUTH
MPAKTUYECKYIO 3a7a4y B y4eOHYIO, BBIACIATh CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKK) (PU3UIECKHIX
SIBIICHUI;

OTHCHIBATh U3YUYEHHBIE CBOWCTBA TEN U (PU3UYECKHE SIBICHUS, UCTIONB3YS (PU3MUECKUE BETUUYUHBI
(Macca, 00bEM, TIIOTHOCTH BEIIECTBA, BPEMS, IMYTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHUJIa YIIPYro-
CTH, CHJIa TSKECTH, BEC TeJla, CHJIa TPCHHUS, aBjieHne (TBEPAOTO Tena, KUJIKOCTH, Ta3a), BhITAJ-
KHUBAIOIIAs CUJIa, MEXaHW4YecKasi paboTa, MOITHOCTh, TJIEUO CHJIBI, MOMEHT CHJIbI, KO3 hUIIMEeHT
MOJIE3HOTO JCHCTBHUSI MEXaHU3MOB, KMHETHYECKass W MOTEHIMAIbHAS YHEPrHs), MPU OMHUCAHUU
MPABUJILHO TPAKTOBATH (PU3UYECKUI CMBICI UCIIOJIb3yEeMbIX BEIMYMH, UX 0003HAUCHUS U €AUHHU-
1161 GPU3HYECKUX BEIMUMH, HAXOIUTh (DOPMYJIBI, CBSA3BIBAIOIINE TaHHYIO (PU3UUECKYIO BEIMUHUHY C
JIPYTUMU BETHYMHAMU, CTPOUTh TPAPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEITHYNH,
XapaKTepu30BaTh CBOWCTBA Tell, (U3UYECKUE SIBICHUS U MPOIIECCHI, UCIONIb3Ys MPaBUiia CIIOXe-
HUS cWI (BJIOJIb OJTHOM TIpsiMoit), 3akoH ['yka, 3akon [lackans, 3akoH ApxumMena, paBUIo paBHO-
Becus pbruara (0JI0Ka), «30JI0TO€ TIPABHIIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHWYECKOW DHep-
TUH, TIPU 3TOM J[aBaTh CIOBECHYIO ()OPMYIHMPOBKY 3aKOHA M 3aIllMCHIBATh €r0 MAaTeMaTHYeCKOe
BBIPaXXCHHE;

OO0BSACHATH (PU3UUECKHE SBICHHUS, TPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIC M B KOHTEKCTE CUTYya-
UI MPaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBIABISATh NPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPO-
UTHh O0BSICHEHUE U3 1—2 JIOTMYECKHX LIaroB C ONMopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKHUX
SIBIICHUH, PU3NIECKIX 3aKOHA WJIH 3aKOHOMEPHOCTH;



pemath pacu€THbIe 3a1a4u B 12 1eiicTBUS, CTIONB3Ys 3aKOHBI U (POPMYIIBI, CBS3BIBAIOINE (QU-
3MYeCKHE BEJIMYMHBL: Ha OCHOBE aHAJIM3a YCIIOBUS 3aJjaud 3allUChIBATH KPAaTKOE YCIIOBHE, MOJ-
CTaBIATh (PU3MYECKHE BETUYMHBI B ()OPMYJIBI U MPOBOAUTH PACUETHI, HAXOIUTH CIIPABOYHBIC
JaHHbIe, HEOOXOAUMBIE ISl PEIICHUs 337a4, OICHUBATh PEATUCTUYHOCTh MOJIYYEeHHOW (hrsnye-
CKOM BEJIMYUHEI;

pacrio3HaBaTh MpoOJIeMbl, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIU (U3NIECKUX METOJOB, B OIU-
CaHMHU MCCIIEI0OBAaHUS BBIJICNIATh MPOBEPSAEMOE MPENION0KEHHE (TUIIOTE3Y), pa3uyaTh U UHTEP-
IPETUPOBATh MOITYUYEHHBIH Pe3ysbTaT, HAXOAUTh OIIMOKHU B XOJI€ OINbITA, JIEJIaTh BBHIBOJBI 110 €r0
pe3yJibTaTam;

IPOBOJUTH OMNBITHI 10 HAOIIOACHUIO (PU3MUYECKUX SBIECHUN MU (U3MUECKUX CBOWMCTB Tel: (op-
MYJIMPOBaTh MPOBEPSIEMbIE MPEANOI0KEHHS, COOMpaTh YCTAHOBKY U3 MPEAJIOKEHHOT0 000pya0-
BaHUSI, 3aIIMCBIBATH XOJI OIBITA ¥ (POPMYITHUPOBATH BBHIBOJIBI;

BBITIOJIHATH TPSMBIC U3MEPEHUS PACCTOSHUS, BPEMEHH, MaccChl Teia, 00bEMa, CHITBI U TEMIIepaTy-
pBbI C UCTOJIB30BAHUEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, 3aIMChIBATh IOKAa3aHUS IPUOOPOB ¢
y4€TOM 33]aHHOM aOCOJIFOTHON MOTPEIIHOCTH U3MEPEHUI];

IPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOM (pu3MuecKod BEIMUYUHBI OT APYrod ¢ UCHONIb30-
BaHUEM MPSAMBIX U3MEPEHUH (3aBUCHMOCTH ITyTH PAaBHOMEPHO ABMIKYLIETOCs Tela OT BPEeMEHHU
JIBYDKEHUS TeJa, CHIIBI TPEHUS CKOJIBKEHHSI OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTHU CUJIBI TPEHUS OT IUIOIIAIU COIPUKOCHOBEHUS TeJl, CHJIbl YIPYTOCTH OT YAJIH-
HEHMsI IPYKUHBI, BBITAJIKUBAIOLIEH CHIIBI OT 00bEMa MOrpyKEHHON YacTH Tesla U OT IUIOTHOCTU
KHUJIKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH Tella, OT TIIyOMHBI, HA KOTOPYIO IMOTIPYXKEHO Telo,
YCIIOBUH IJIaBaHUs TeJl, yCIOBUN paBHOBECHS pbhluara u OJIOKOB), y4acTBOBATh B IJIAHUPOBAHUU
y4eOHOTr0 UCCIIEIOBAHUS, COOMPATh YCTAHOBKY M BBIIOJHATH U3MEPEHHUS, CIEAYS NMPEAI0KEHHO-
My IUJIaHy, (PUKCHPOBATh Pe3yJbTaThl MOIYYEHHOW 3aBUCUMOCTH (U3NYECKUX BEIMYUH B BHJIE
NPeUI0KEHHBIX TaOJIHI U Tpa(UKOB, Ae7aTh BEIBOABI 110 pe3yabTaTaM HCCIe10BaHMS;

IPOBOJUTH KOCBEHHBbIE M3MEpeHHs (PU3NYECKUX BEIMYUH (TJIOTHOCTh BELIECTBA YKUAKOCTH U
TBEPJIOTO TeJa, CUJa TPEHUS CKOJBKEHUs, JaBlieHUe BO3/yXa, BBITAIKMBAIONIAS CUJa, AEHCTBY-
I0I[asl Ha MOTPYXEHHOE B KMJKOCTh TENO, KOAPGUIUEHT MOJIE3HOT0 ASMCTBUS MPOCTHIX MeXa-
HU3MOB), CJeIysd NPEAIOKEHHON WHCTPYKIIMH: TIPW BBITIOJHEHWH M3MEPEHHUH coOMpaTh JKCIie-
PUMEHTAJIbHYIO YCTAaHOBKY U BBIYMCIIATH 3HAYCHHE UCKOMOM BEJTMUUHBI;

coOroaaTh MpaBuiia TEXHUKU 0€30IaCHOCTHU IpU padoTe ¢ 1abopaTOPHBIM 000PYAOBaHHUEM;
yKa3bIBaTh NMPUHIIUIIEI ICHCTBHS IPUOOPOB M TEXHHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP, AHHA-
MOMETp, COOOILIAIoIIUecs] COCyIbl, OapoMeTp, phlyar, MOJBM)KHBIM M HEMOJBUXHBIN OJIOK,
HaKJIOHHAs [IOCKOCTB;

XapaKkTepu30BaTh MPUHIUIBI I€HCTBUS U3yYEHHBIX NMPHOOPOB U TEXHUYECKHX YCTPOUCTB C OMO-
poii Ha MX ONMHUCaHHUA (B TOM YHUCIIE: MOIIIUITHUKHN, YCTPOHCTBO BOAOMPOBOJA, THIPABIUUECKUI
npecc, MaHOMETP, BBICOTOMED, MOPIIHEBON HACOC, apEOMETP), UCIOIb3Yysl 3HAHUS O CBOWCTBAX
buznyecKux SIBICHUN 1 HEOOX0AUMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEPHI (HAXOAUTH HH(OPMALIHIO O IPUMEPax) IPAKTHUECKOT0 UCIOIb30BaHus (u-
3MYECKUX 3HAHWI B MOBCEIHEBHOW >KM3HU JJIA oOecrieueHrss 0€30MacHOCTH MpHU OOpaIeHuu ¢
nprubopaMy U TEXHUYECKUMH YCTPOICTBaMU, COXpAaHEHHUS 3I0POBbs M COOIOACHUS HOPM IKOJI0-
TUYECKOTr0 MTOBEJICHUS B OKPYXKAIOIIEH CPEAE;

OCYILECTBIISATH OTOOP MCTOYHUKOB MHGpOpManuu B MIHTEpHETE B COOTBETCTBHUHU C 33/IaHHBIM I10-
HCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUN M MyTEM CPAaBHEHHSI Pa3IMYHBIX UCTOYHH-
KOB BBIJICJIATh HHPOPMALIHIO, KOTOPAs SIBJISETCS MPOTUBOPEUYHUBOI MIIM MOXKET OBITh HEOCTOBEP-
HOI;



UCTIOJIb30BaTh MPH BBHIMOJHEHUH YYEOHBIX 33JaHUN HAYyYHO-TIOMYJSPHYIO JUTEpaTypy (PuU3nde-
CKOTO COJIep)KaHMsI, CIIPAaBOYHbIE MaTepPHaJIbl, pecypchl cetu VIHTepHeT, BIajieTh NpuéMaMu KOH-
CIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMALIUU U3 OJHON 3HAKOBOM CUCTEMBI B JPYTYIO;
CO371aBaTh COOCTBEHHBIE KPATKHE MMCEMEHHBIC M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 HCTOYHUKOB
uHpopManuu GU3HMUECKOr0 COAEP)KaHUs, B TOM YHUCIIE MyOJIMYHO JAeiaTh KpaTKue COOOIIEHUS O
pe3yibTaTax NpOCKTOB WA y‘Ie6HbIX I/ICCJICIIOBaHI/IfI, IIpU 3TOM I'paMOTHO HUCIIOJIb30BATh U3Yy4YCH-
HBI MOHATHIHBIN anmapar Kypca (GU3UKH, COMPOBOXK/IATh BBICTYIUICHHUE IIPE3CHTAIINEH;

IPY BBIMOJIHEHUH Y4EOHBIX MPOEKTOB U MCCIEAOBAHHUIA pacTlpeaessaTh 00S3aHHOCTH B TPYIIE B
COOTBETCTBUH C ITOCTABJICHHBIMH 3aJadyaMH, CIICAUTH 32 BBIOJHEHHEM IUTaHa JEHCTBUIL, aJek-
BaTHO OIIEHUBATh COOCTBEHHBIN BKJIAJ B JICATEILHOCTD IPYIIIBI, BRICTPAUBAaTh KOMMYHHKATHBHOE
BBaHMOHGﬁCTBHG, YUUTBIBAsA MHCHUC OKPYXKAIOIINX.

K xonmy oOyuenust B 8 KJjiacce mpenMeTHbIE pe3yinbTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTPa)XaThb
c(hOpMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHI:

UCTIOJIB30BaTh TIOHATHS: Macca M pa3Mephbl MOJICKYII, TETJIOBOE JIBYKEHHE aTOMOB M MOJICKYJI, ar-
peraTHble COCTOSIHUSI BEUIECTBA, KPUCTAILTUNYECKHE U aMOp(HbIE Tella, HACBIIICHHBI 1 HEHACHI-
IICHHBIA Tap, BIAXHOCTh BO3[yXa, TEMIIEPAaTypa, BHYTPEHHSS DHEPTusi, TEIUIOBOW BUTATEIb,
AIIEMEHTAPHBIN AJIEKTPHUYECKUI 3apsi/i, SIEKTPUUECKOE T0Je, MPOBOAHUKHA U JUAJICKTPUKH, IO-
CTOSIHHBIN 2JIEKTPUYECKUN TOK, MAaTHUTHOE TI0JIE;

pa3nuyarth SBJICHUS (TEIUIOBOE PACHIMPEHHE W CKaTHe, TEIUIONepeaya, TEIIOBOE PaBHOBECHE,
CMauMBaHME, KANWUISPHBIC SIBICHUS, HCIApeHHE, KOHACHCAIUA, MJIABJICHHE, KPUCTAJUIM3AIMS
(oTBepAeBaHuE), KUIEHUE, Teronepeaaya (TemIonpoBOIHOCTb, KOHBEKIMS, U3ITyYeHHE), DIICK-
TpU3aLUs Tell, B3aUMOJICHCTBHE 3apsI/IOB, IEHCTBHS AIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aWMO/ICHICTBHE MarHWTOB, JEHCTBHE MAarHUTHOTO TOJSI HA TPOBOJHHUK C TOKOM, DJIEKTpOMAr-
HUTHAas WHAYKIUS) 110 OMUCAHUIO MX XapaKTEPHBIX CBOICTB M HAa OCHOBE OMBITOB, IEMOHCTPH-
PYIOLIMX JIaHHOE (PU3UYECKOE SBICHUE;

pacrio3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3UUECKUX SBJICHUN B OKPY’KalOIIeM MHUpE, B TOM YHUCIIe
¢du3nyeckue SBJICHUS B IPUPOJIC: TOBEPXHOCTHOE HATSKEHUE U KAlWJUISIPHBIC SBJICHUS B TIPUPO-
Jie, KpUCTaJuIbl B Ipupoe, uznyuenue ColiHila, 3aMep3aHnue BOJI0EMOB, MOPCKUE Opu3bl, 00pa3o-
BaHHE POCHI, TyMaHa, WHEsl, CHeTa, dJIEKTPUUYECKHE SBJICHHUS B aTMOc(epe, HIEKTPUIECTBO KUBBIX
OpPraHU3MOB, MarHUTHOE ToJie 3eMJIH, JIpeld MOI0COB, pOjb MAarHUTHOTO MOJS JAJs JKU3HU Ha
3emiie, MOJSIPHOE CUSIHUE, MIPU 3TOM MEPEBOJUThH MPAKTUUECKYIO 337a4y B Y4€OHYIO, BBIJCIATh
CYIIECTBEHHbIE CBOMCTBA (MIpU3HAKU) GUZUUYECKUX SIBIICHUN;

OIHCHIBATh U3yYCHHbIE CBOMCTBA TeN U (PU3NYECKUE SBICHUS, UCTIONB3YS (PU3NUECKUE BEITUIMHbI
(TemmepaTypa, BHYTPEHHSISI DHEPTHsI, KOIUYECTBO TEIUIOTHI, yJeNbHAs TeIUIOEMKOCTh BEUIECTBa,
yIleNbHasl TETUIOTa TUTABIICHHS, YIeNbHAs TEIUIOTa MapooOpa3oBaHusl, yAeIbHas TEIUIoTa cropa-
HUS TOIUIMBA, KO3(DPUIMEHT IOJIE3HOTO JEHCTBUS TEIUIOBOW MAIlMHBI, OTHOCHTENbHAs BIaX-
HOCTb BO3/1yXa, SJIEKTPUUECKUHN 3aps]], CHJIAa TOKa, JIEKTPUIECKOe HANPSHKEHUE, CONPOTUBIICHUE
NIPOBOJTHHUKA, Y/IEITBHOE COTPOTHUBIICHHE BEIIECTBA, pab0Ta W MOIIHOCTH AJIEKTPUIECKOTO TOKA),
NIPY ONMCAaHWH TPABMIIBHO TPAKTOBATh (PU3MUECKUI CMBICIT MCTIOIh3yEeMBIX BEITMYMH, 0003HAYE-
HUS M €IMHUIBI (U3NYECKUX BEIUYMH, HAXOAUTh (YOPMYJIBI, CBS3BIBAIOIINE TAaHHYIO (U3UUe-
CKYIO BEJIMYUHY C APYTUMH BEIUYHMHAMH, CTPOUTH TpaUKH U3yUYEHHBIX 3aBUCUMOCTEH (huznye-
CKHX BEJINYMH;

XapaKTepu30BaTh CBOWCTBA TeJl, (PU3MUECKUE SBJICHUS M MPOIECCHI, UCIIOIb3YsI OCHOBHBIE MOJIO-
KEHHSI MOJIEKYJISIPHO-KUHETHYECKON TEOpUU CTPOEHUS BEIECTBA, MPHUHIIMUII CYNEPIO3ULIUU TO-
Jeil (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHU 3apsa/ia, 3akoH OMa Juis yJacTKa LelH, 3aKOH
Jbxoyns—Jlenna, 3aKOH COXpaHEHUs] SHEPTUH, MPHU 3TOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3a-
KOHA U 3aIHChIBaTh €r0 MaTeMaTHYeCKOe BEIPaKEHHE;



OOBSICHATH (PU3MUECKUE MPOIIECCHl M CBOWCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYaIlMid Mpak-
TUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATh NPUYMHHOCIEICTBEHHbIE CBSI3U, CTPOUTH O0BsIC-
HEHHE U3 1—2 JTOrMYecKHx 1IaroB ¢ OMOpoil Ha 1—2 W3y4eHHBIX CBOWCTBA (PU3MUYECKUX SIBICHUM,
($U3NIECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemarb pacu€THbIC 3a/1a4u B 2—3 JeHCTBUS, UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBsI3bIBAtOLIHE (U-
3UYECKHUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 33[a4M 3allMChIBaTh KPATKOE YCIIOBHE, BbISB-
JSTh HEJOCTATOK JAHHBIX /IS PELICHUs 3a7aud, BHIOMpATh 3aKOHBI U (HOPMYJIbl, HEOOXOIUMbIE
Juid €€ pelleHus, IPOBOJUTh pacu€Thl M CPaBHUBAThH IIOJyYCHHOE 3HaueHUE (U3NYECKOHl Benu-
YUHBI C U3BECTHBIMH JJAHHBIMU;

pacrio3HaBaTh Mpo0JIeMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOLIM (PU3NUYECKUX METOJ0B, UCIIOJb-
3ys OIMCAaHUE HCCIEIOBAaHUS, BBLICIATH MPOBEPSIEMOE IPENIOJIOKEHUE, OLEHUBATh MPaBUIIb-
HOCTB TIOPSIJIKA TIPOBEICHHS UCCIICOBAHUS, IENIaTh BHIBOJIBI,

IIPOBOJUTH OIBITHI MO HAOMIONEHUIO (DU3UYECKHUX SIBICHHHA WM (PU3MUYECKHX CBOMCTB Ten (Ka-
NWUISIPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJIEHHUs BO3JyXa OT €ro o0bEMa, TeMIeparypsl, CKOPOCTH
npoliecca OCThIBAaHUS U HarpeBaHUs MPHU M3ITYUYEHUH OT IBeTa U3JIydaroleil (rmornomaromuiei) mo-
BEPXHOCTH, CKOPOCTh MCIAPEHUS BOJIBI OT TEMIIEPATYPHI )KUIKOCTH U TUIOIIAAN €€ TOBEPXHOCTH,
AIIEKTPHU3ALHUS TEJl U B3aUMOCHUCTBUE SJICKTPUUYECKUX 3apsJO0B, B3aWMOJICHCTBHE MOCTOSHHBIX
MarHuTOB, BU3yalHu3allis MAarHUTHBIX MOJIEH IMOCTOSHHBIX MAarHUTOB, JEMCTBUS MarHUTHOTO IO-
JIs1 Ha IPOBOJHUK C TOKOM, CBOMCTBA JIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOABUraTessl HOCTOSIHHO-
ro TOKa): (opMyTupoBaTh MPOBEPSIEMbIC TPEATIOIOKEHHUS, COOMPATh YCTAHOBKY U3 TPEAIOKECH-
HOTO 000PYJOBaHUS, ONMCHIBATE X0 OMBITa U (POPMYITHPOBATH BHIBOJIBI,

BBITOJIHATH MPSIMbIE U3MEPEHHs TEMIIEPATypPbl, OTHOCUTEIbHON BIA)KHOCTH BO3/yXa, CHIIbI TOKA,
HANpSDKCHUST C WCIOJIh30BAHUEM AaHAJIOTOBBIX MPHOOPOB M JATUYMKOB (U3NUYECKUX BEIUYHH,
CpaBHUBATh PE3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM aOCOIIOTHOM MOTPELIHOCTH;

IPOBOAMTH MCCIIEI0BAaHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BETWYMHBI OT JAPYrOoW C HUCIOJIB30-
BaHUEM NPSMBIX U3MEPEHUH (3aBUCUMOCTh CONPOTUBIIEHUS MPOBOJAHUKA OT €r0 JJIMHBI, TUIOIA-
I TIOTIEPEYHOr0 CEeUeHHs] U YAENBHOIO CONPOTHBIIEHUS BEIeCTBAa MPOBOJHMKA, CHIIBI TOKa,
UAYIIETo Yepe3 MPOBOJHUK, OT HANPSHKEHUs Ha MPOBOJHUKE, UCCIIEJOBAHUE M1OCIIEI0BATEIILHOTO
U MapajuIeIbHOIO COSIMHEHUH IPOBOJHUKOB): INIAHUPOBAThH MCCIIEI0BAHNE, COOUPATh YCTAHOB-
Ky M BBIOJHATh U3MEPEHHsI, cielys MpeyIoKEHHOMY IUIaHy, (PMKCUPOBATh pe3yJabTaThl MOTY-
YEHHOW 3aBUCUMOCTH B BUjE TaliuIl U rpaduKoB, JeaTh BBIBOJBI IO Pe3ysbTaTaM MCCIEI0BaA-
HUS;
POBOJUTH KOCBEHHBIE M3MEpeHMs (PU3NYECKHX BeNUYMH (yAeTbHas TEIIOEMKOCTh BEIIECTBa,
COIPOTHUBIIEHUE TPOBOAHNKA, pad0Ta U MOIIIHOCTH JIEKTPUUECKOTr0 TOKA): TUIAaHUPOBATh U3Mepe-
HUS, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYS MPEIIOKEHHOW MHCTPYKIIMHU, U BBIYHUC-
JSITh 3HaYCHUE BETUYMHBL;

coOiroAaTh MpaBuiia TEXHUKU 0€30MaCHOCTHU IpU padoTe ¢ 1abopaTOPHBIM 000PYAOBaHHUEM;
XapaKTeprU30BaTh MPUHIUITBI EHCTBUS M3yYCHHBIX MPHOOPOB U TEXHUYECKUX YCTPOUCTB C OMO-
poii Ha UX omucaHus (B TOM YHUCIIE: CHCTeMa OTOIUICHHUS JOMOB, TMTPOMETp, MapoBas TypOuHa,
amIrepMeTp, BOJIBTMETpP, CUETUMK 3JCKTPUUYECKOH SHEPIUH, AIEKTPOOCBETUTENbHBIC MPHOOPHI,
HarpeBaTeNbHbIE JIEKTPOIPUOOPH! (IPUMEPHI), PIEKTPUUYECKUE NPEJOXPAHUTEIH, IEKTpoMar-
HUT, 3JIEKTPOJBUraTelb IOCTOSIHHOTO TOKA), UCIOJb3ys 3HAHUS O CBOMCTBaxX (pU3MUECKUX sIBIIE-
HUI 1 He0OXoIUMBbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh POCThIE TEXHUYECKNUE YCTPONCTBA U U3MEPUTEIbHBIE IPUOOPHI IO CXEMaM U CXe-
MaTUYHBIM PUCYHKaM (KHJIKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETpP, TUTPOMETp, ABUraTelb
BHYTPEHHET'O CrOpaHus, JIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMbI AJIEKTPHUECKUX IIeTel ¢ mo-
CJIEZIOBATENIbHBIM U MapaJlIeIbHBIM COCIUHEHUEM IEMEHTOB, pa3jinyas yCIOBHbIE 0003HAYEHUs
3JIEMEHTOB JIEKTPUYECKUX LIETIeH;



IPUBOANUTH MPUMEPHI (HAXOIUTHh HH(OPMAIIHIO O TIPUMEpax ) MPaKTUIECKOTr0 UCIOIb30BaHus (Hu-
3UYECKUX 3HAHUH B MOBCEIHEBHOM >KM3HU IS oOecneueHus 0e30MacHOCTH Npu OOpalieHuH ¢
npubopaMy U TEXHUYECKUMH yCTPOICTBAMU, COXPAHEHHUS 3I0POBbs I COOIOACHUS HOPM IKOJI0-
TMYECKOTO MOBECHUS B OKPYXKAIOLIEH Cpese;

OCYILECTBIISATh TOUCK MHPOpPMALUU (HU3UIECKOT0 copepkaHus B MIHTepHETE, HA OCHOBE MMEIO-
IIMXCSl 3HAHUHM U MyTEM CPaBHEHUS JOTOJHUTEIBFHBIX HCTOYHUKOB BBIACTATh MHPOPMALIUIO, KO-
TOpas SBJISETCS MPOTUBOPEYMBOM MIM MOXKET OBITh HEJIOCTOBEPHOIA;

UCTIOJIb30BaTh MPH BBIOJHEHUN YYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO JHUTEpaTypy (U3nde-
CKOTO COJIep)KaHHsI, CIPAaBOYHbIE MaTepPHANbI, pecypchl cetu VIHTepHeT, BIaieTh npuéMaMu KOH-
CIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus HHOOPMALIUH U3 OJJHOM 3HAKOBOM CHCTEMBI B APYTYIO;
CO371aBaTh COOCTBEHHBIC ITMCbMEHHBIE M KPAaTKHUE YCTHBIE COOOIIEH s, 000011as nH(OPMALIUIO U3
HECKOJIbKUX MCTOYHHUKOB (PU3MYECKOTO COJIEpIKAaHUS, B TOM YHCIE MyOJIMYHO MPEACTABIATh pe-
3yJIbTaThl IPOSKTHOHN HITM MCCIIE0BATENbCKOM AEATEIbHOCTH, IPH TOM I'PAaMOTHO MCIIOJIb30BaTh
U3y4YCHHBIN MOHATUHHBIN armapar Kypca (GU3UKH, CONPOBOXKIATh BBICTYILICHHUE IIPE3CHTALINECH;
IpY BBIOJHEHUH YYEOHBIX MPOEKTOB W HMCCIEIOBAHUH (PU3MUECKUX MPOILECCOB PACHPEICIATh
0053aHHOCTH B T'PYIIIIE B COOTBETCTBHH C TIOCTABICHHBIMH 33/1a4aMH, CJIEAUTH 32 BHIITOJIHCHUEM
IUIaHa JAeHCTBUH M KOPPEKTHPOBATh €ro, aJIeKBaTHO OILICHUBATh COOCTBEHHBIN BKIJIAJ B JESATEIb-
HOCTh TPYIIIbI, BEICTPaWBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE, IPOSIBIISISE TOTOBHOCTh pa3pe-
1aTh KOH(DIUKTHI.

K kxoHIly o0y4yeHus B 9 Kjacce IpeIMETHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTPakaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

HCIIONIb30BaTh TOHATHA: CUCTEMa OTCUETa, MaTepualbHas TOYKA, TPACKTOPHS, OTHOCUTEIHLHOCTh
MEXaHUYECKOTO ABUkKeHUs, Aedopmarnus (ynpyras, IiacTu4eckas), TpeHUe, e HTPOCTPEMHUTEN b-
HO€ YCKOPEHHE, HEBECOMOCTh U TMEPErpy3KH, IEHTP THKECTH, aOCOTIOTHO TBEPAOE TEJO, IEHTP
TSKECTH TBEPJIOTO Tesla, paBHOBECHE, MEXaHWYECKUE KOJeOaHUs W BOJIHBI, 3BYK, HHPPA3BYK U
yIBTPa3BYK, AJIEKTPOMArHUTHBIE BOJHBI, IIKAJIa SJIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPHI UCIYCKAHUS U TMOTJOLIEHUS, anb(da, OeTa- U raMma-u3JIydeHus, u30-
TOIIBI, AACpHASA SHCPICTHKA,

pa3iuyath SBJICHHS (paBHOMEPHOE UM HEPABHOMEPHOE MPSMOJIMHEHHOE BUKEHHE, PaBHOYCKO-
pEHHOE TPSMOJUHEHHOE ABM)KCHHE, CBOOOJHOE TMAJCHHWE TEJ, PAaBHOMEPHOE JIBIDKECHHUE TIO
OKPYXHOCTH, B3aUMOJICHCTBHE TeJI, PEAKTHBHOE JIBUKCHHE, KOJeOaTeIbHOE JIBIDKEHUE (3aTyXa-
IOIUE U BBIHYKJEHHBIC KOJICOaHMs ), pe30HAHC, BOJIHOBOE JABM)KCHUE, OTPAKEHUE 3BYKa, IPSIMO-
JUHENHOE paclpocTpaHeHHe, OTPAKEHUE U TPETOMIICHHE CBETA, MOJTHOE BHYTPEHHEE OTPaKeHUE
CBETa, pa3NIoKEHHE OEJIOT0 CBETA B CIIEKTP M CIOKECHUE CIIEKTPAILHBIX IIBETOB, AUCIIEPCHUS CBETA,
C€CTCCTBCHHAA PaaAUOAaKTUBHOCTHb, BOSBHUKHOBCHUC JIMHEHYaTOro CIICKTpa I/ISHyLIeHI/ISI) 10 OoIIucCa-
HUIO MX XapaKTePHBIX CBONCTB W HA OCHOBE OMBITOB, JEMOHCTPUPYIOIIUX AaHHOE (hU3HUECKOe
SIBIICHUE;

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (U3NYECKUX SBICHUI B OKpYy)KaroIlieM Mupe (B TOM YKC-
JIC CbI/ISI/I'-IeCKI/Ie SABJICHUSA B IIPUPOAC: MPUITKUBEI U OTJIMBBI, ABMXCHUC IIJIAHCT CoJIHEeUHOU cHuCTe-
MBI, pEaKTHBHOE JIBHKCHHE JKUBBIX OPTaHU3MOB, BOCIIPHATHE 3BYKOB YKMBOTHBIMH, 3eMIIETpsICE-
HUE, CCHCMHUYECKUE BOJHBI, I[yHAMH, 3XO0, [IBETa TeJl, ONTUYECKUE SBJICHHUS B TIPUPOAE, OMOIOTH-
4eCcKOoe JIMCTBHE BUAMMOTO, YIbTPa(UOIETOBOTO U PEHTICHOBCKOTO U3TYYEHUH, ECTECTBCHHBIN
paIuOaKTUBHBIA (POH, KOCMUYECKUE JTy4d, PAJUOAKTUBHOE M3IIy4YCHHE MPHUPOTHBIX MHHEPAJIOB,
JeCTBUE PaIMOAKTUBHBIX M3ITyYSHHI HA OPTaHU3M YeJI0BEKa), MPH 3TOM IEPEBOANTH MPaKTHYe-
CKYIO 3a/1a4y B y4eOHYIO, BBIJCIATH CYIIIECTBEHHbBIE CBOMCTBA (TTPU3HAKH) (PU3UUECKUX SIBICHHIA;
OIMCHIBATh U3YyUCHHBIC CBOMCTBA TN U (PU3NIECCKHE SBIICHUS, UCTIONB3Ys (PU3NICSCKUEC BEITUIHHBI
(cpemHsist 1 MTHOBEHHAsI CKOPOCTh TeJa MPU HEPABHOMEPHOM JIBHKEHHUH, YCKOPEHUE, TIepeMele-
HUE, YTk, YIJI0Bas CKOPOCTh, CHUJIa TPEHUs, CHUJIa YIIPYTOCTH, CHIIA TSHXKECTH, YCKOPEHHE CBOOO -



HOTO MaJICHNUs, BEC TeJa, UMIYJIbC Tea, UMIYJIbC CUJIbI, MEXaHHUYECKasl paboTa U MOIIHOCTb, I10-
TEHIMAJIbHAs SHEPrusl Teja, MOAHATOrO HaJ IOBEPXHOCTHIO 3€MJIM, NOTEHLUAIbHAS SHEPrus
CKATOM INpPYXUHBI, KHHETUYECKAsl SHEPIus, MOJIHAas MEXaHW4ecKas SHEprusi, Iepuoj U 4acToTa
KoJIeOaHUH, JIMHA BOJIHBIL, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, I10KA3aTellb Ipe-
JIOMJIEHUSI Cpeibl), MPU OMMCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIOIb3YEMBIX
BEJIMYHMH, 0003HAUYCHUS U €AUHUIIB (PU3NYECKUX BEIMYHH, HaXOAUTh (DOPMYJIbI, CBSA3BIBAIOIINE
JaHHYIO (PU3NYECKYIO BEJIHMUUHY C APYTUMH BEJIMYMHAMU, CTPOUTH IpaUKU N3YUYEHHBIX 3aBUCH-
MocTel (pU3NUeCKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA Tell, (U3NUECKUE SBJICHUS U MPOIECCHI, UCIONb3Ysl 3aKOH COXpaHe-
HUSl SHEPIMM, 3aKOH BCEMHPHOIO TATOTEHUS, MPUHLUI CYNEPIO3ULUN CHUJI, IPUHLIUI OTHOCH-
tenbHOCTU ['anunesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUs HMIYJbCA, 3aKOHbI OTPAXEHUS U
IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsJ0BOI0 U MacCOBOTO YMCEIN MPU AJIEPHBIX PEaKLIU-
X, IPY 3TOM J1aBaTh CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3aIIUCHIBATh €r0 MaTEMAaTHYECKOE BbI-
pakeHue;

OOBSICHATh (PU3MUECKUE MPOIIECCHl M CBOWCTBA TEJI, B TOM YHMCIIE U B KOHTEKCTE CUTYallUi Mpak-
TUKOOPUEHTHPOBAHHOI'O XapaKTepa: BBIABIATh NPUUMHHO-CIIEICTBEHHbIE CBSA3U, CTPOUTH 00BsC-
HEHHUE U3 2—3 JOTMYECKHX I1aroB C OMOpPOoW Ha 2—3 U3y4YEHHBIX CBOMCTBA (PU3MUECKUX SBICHUIA,
($u3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTE;

pemath pacuéTHbIE 3a/1a4M (OIMPAOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUI ), UCIOJIb3YS 3aKOHBI U
(dopMyIbl, CBSA3BIBAIOMINE (PU3UYECKUE BETMUMHBI HA OCHOBE aHAIM3a YCIOBUS 3a/1a4H 3aITUCHI-
BaTh KpaTKOe yCJIOBHE, BBISBIIATH HEJOCTAIOIIME WM U30bITOUHBIE TaHHBIE, BBIOMPATh 3aKOHBI U
(bopMyIbl, HEOOXOAUMBIE ISl pellIeHHs], TPOBOIUTH PACUETHI U OLEHUBATH PEATUCTHYHOCTD I10-
Jy4EeHHOTO 3HaueHusl (PU3NYECKON BETNUNHBI;

pacrio3HaBaTrhb Mpo0JIeMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOLIM (PU3NUYECKUX METO0B, UCTIOIb-
3ys OIMCAaHUE HCCIIEOBAaHUS, BBLICIATH MPOBEPSIEMOE MPENIOJIOKEHNE, OLEHUBATh MPaBUIIb-
HOCTb MOpSAJKAa IPOBEICHHUS MCCIEA0BaHUsA, JENaThb BBIBOJABI, MHTEPIPETUPOBATH PE3YIbTAThI
HaOJI0ICHUH U OTIBITOB;

MIPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (PU3NYECKUX SBJICHUM WM (PU3NUYECKUX CBOWUCTB Tel (M3Y-
YyeHue BTOpOro 3akoHa HplOTOHA, 3aKOHa COXpaHEHUs! YHEPruH, 3aBUCHUMOCTh Iepuojia Kojebda-
HUN MPYXUHHOI'O MasgTHHKAa OT MAacChl Tpy3a M KECTKOCTU MPYXKUHBI U HE3aBUCUMOCTb OT aM-
IUTMTY/BI MAJIBIX KOJIEOAHUMN, TPSIMOJIMHEHHOE PAacIpOCTpaHEHNE CBETA, Pa3sioKeHHe Oesloro cBe-
Ta B CIEKTP, M3y4CHHE CBOMCTB M300paK€HHsS B IUIOCKOM 3€pKajie U CBOMCTB M300pa)kKeHUs
npeaMera B coOuparomieil 1uH3e, HabJIroAeHUE CIUTONIHBIX U JIMHEHYaThIX CIIEKTPOB U3IYYEeHHUs):
CaMOCTOSITENIbHO COOMPAaTh YCTaHOBKY M3 M30BITOYHOTO Habopa 0O00pyAOBaHMSI, OMUCHIBATH XOJ]
OTIbITa U €r0 Pe3yJbTaThl, GOPMYIUPOBATH BHIBOJIBI;

MPOBOAMTH MPH HEOOXOAWMOCTH CEPHUIO NPSMBIX U3MEpPEHUH, ONpenenss cpeHee 3HaueHue u3-
MepsieMOl BeIMUuHBI ((POKYCHOE pacCTOsIHME coOUparoliei JTuH3bI), 000CHOBBIBATh BHIOOpP CIIO-
coba n3MepeHus (M3MepuTeNsHOro Ipudopa);

MIPOBOAMTDH HCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3NYECKUX BETUYHMH C UCIOJIb30BAaHUEM INPSAMBIX U3-
MEpeHHUH (3aBHCHMOCTh NyTH OT BPEMEHHU NpPU PAaBHOYCKOPEHHOM JBIKCHHM 0O€3 HadalbHOMN
CKOpOCTH, TIeproJia KoJieOaHUH MaTeMaTHYeCKOTO MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTja
OTpaKeHMsI CBETa OT yIJIa MAaJieHUs U yIJa MPeJOMIIEHHs OT yrja MaJeHUs): IUIaHUpOBaTh HCCle-
JIOBaHUE, CaMOCTOSITENIbHO COOMpPAaTh YCTAHOBKY, (PMKCHPOBATH PE3yJbTaThl MOJYy4YCHHOH 3aBU-
CUMOCTH (PM3MUECKUX BEJIMYUH B BUE TaOIUIl U rpa)UKOB, AeTIaTh BHIBOJBI IO pe3yJbTaTaM Hc-
CJIEI0OBaHMS;

IPOBOJUTH KOCBEHHbBIC M3MEPEHUS (PU3NUYECKUX BEITMUMH (CPEIHsSI CKOPOCTh U YCKOPEHHE Tela
IpU PAaBHOYCKOPEHHOM JIBKCHHH, YCKOPEHHE CBOOOJHOTO MajleHHUs, )KECTKOCTh MPYKUHBI, KO-
3¢ (QUIMEHT TPEeHHs CKOJIBKEHHsI, MEXaHNYeCKasi paboTa U MOIIHOCTb, YacTOTa U MEPHOJ] KoJe-



0aHU MaTEMaTHYECKOro U NMPYXKUHHOIO MasTHUKOB, ONITUYECKasl CUJla cOOMpAroLIel JIMH3bI, pa-
JMOAKTUBHBIN (DOH): MIIAaHUPOBATH U3MEPEHUS, COOUPATH SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BbI-
IOJIHATh WM3MEPEHUS, CIEAys NPEAJIOKEHHON MHCTPYKIUH, BBIYUCIATH 3HAYEHUE BEIUYMHBI U
AQHAJIM3UPOBATH MOJTYYCHHBIE PE3YJIbTATHI C YIETOM 3aJaHHON IOTPEIIHOCTY U3MEPEHU;
co0III01aTh MpaBHiia TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1a00opaTopHBIM 000y 10BaHHEM;
pa3in4yaTh OCHOBHBIC NMPU3HAKU M3YYCHHBIX (PU3UUECKUX MOJEJIEH: MaTepHalbHas TOuka, abco-
JIIOTHO TBEPJOE TEJIO, TOUCYHBIN HCTOUYHUK CBETA, JIy4, TOHKAs JUH34, [UNIAHETApHAs MOJEIb aTo-
Ma, HyKJIOHHAas MOJZI€JIb aTOMHOTO s1/1pa;

XapakTepu30BaTh NPUHIUIBI J€HCTBUS U3YyYEHHBIX NMPHOOPOB U TEXHUYECKUX YCTPOUCTB € OIO-
pOii Ha UX ONMCAaHUsA (B TOM YHCIIE: CIIMIOMETD, JaTUUKHU MOJIOKEHUSI, pACCTOSIHUSA U YCKOPEHMS,
pakeTa, 3XO0JIOT, OYKH, MEPHUCKOI, (QoToanmapaT, ONTUIECKHE CBETOBOJBI, CHEKTPOCKOI, 103U~
MeTp, Kamepa BuiibcoHa), HCTIONB3ys 3HAHKS O CBOWCTBAX (PM3NYECKUX SIBICHUH U HEOOXOIUMbIE
¢du3nueckre 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH HU3YYEHHBIX TEXHUUECKHUX YCTPOMICTB, U3MEpHU-
TEJIbHBIX MIPUOOPOB M TEXHOJIOIMYECKHX MPOLECCOB MPH PEIIEHUU y4yeOHO-NPAKTUUECKUX 3a/a4,
ONTUYECKHE CXEMBI AJIs IOCTPOEHUS U300paKeHUH B IIJIOCKOM 3€pKajle U COOMparollel JINH3E;
IPUBOAUTH PUMEPHI (HAXOIUTh UH(OPMALIHIO O IIPUMEpax) NPaKTUYECKOTr0 UCIOIb30BaHus (u-
3UYECKUX 3HAHWM B MOBCEJHEBHOM >KM3HU JUIsl oOecnieueHus 0e30MacHOCTU HpU OOpAILEHUH C
npuOopaMu U TEXHUYECKUMHU YCTPOICTBaAMH, COXPaHEHUS 3/10pPOBbs U COOJIIOJIEHUS HOPM 3KOJI0-
THYECKOI0 NIOBEICHUS B OKPYXKAIOLIEH Cpene;

OCYIIECTBIISATh MOMCK MHQOpMAIMK (PU3NYECKOro conaepkaHus B MHTepHeTe, caMOCTOSTENBHO
(bopMynupys MOUCKOBBIM 3ampoc, HAXOAUTh ITYTH OINpPENENIeHUs JIOCTOBEPHOCTH MOJYyYEHHOM
UH(pOPMAaLIMK Ha OCHOBE UMEIOIIMXCS 3HAHUN U JOMTOJTHUTEIbHBIX UCTOYHUKOB,;

UCIOJIb30BaTh MPH BBINOJHEHUN Y4EOHBIX 33JaHUN HAyYHO-IOMYJSPHYIO JUTEpaTypy Gu3nde-
CKOT'O COJIEP>KaHMUsl, CIIPaBOYHbIE MaTepUalbl, pecypchl ceTd MHTEpHET, BIaaeTh NpuéMamMu KOH-
CIEKTUPOBAHUSA TEKCTA, MpeoOpa3oBaHusl MHPOPMALIUK U3 OJHON 3HAKOBOM CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIEHHS Ha OCHOBE MH(pOpMalMU U3 He-
CKOJIbKUX HCTOYHHMKOB (PU3UYECKOTO COJIEp’KaHUs, MyOJUYHO MPENCTaBIATh Pe3yJbTaThl Mpo-
€KTHOM WJIM UCCIIEJOBATEIbCKON AESITEIbHOCTH, IIPU 3TOM IPAMOTHO HCIIOJIB30BATh W3YYEHHBIN
NOHATUIHBIN anmapar u3y4yaemoro pasjaena (pU3MKH U COIMPOBOXK/ATh BEICTYIUICHUE IPE3CHTaIlU-
ell ¢ yuétomM 0coOOEHHOCTEN ayTMTOPUN CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
n/n NMPOrpaMMbl BceeroK.pa6 Ilpaxr. oOpa3oBaTejibHbIE
pao. pecypchbl

Pa3nen 1. ®u3uka u eé poJib B NO3HAHUHM OKPY:KAKOIIET0 MHUPa
1.1 dusnka - HayKa O IPUPOe 2 https://m.edsoo.ru/7f416194
1.2 dusnyecKkue BETMIUHBI 2 1  https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBII METO/] TO3HAHHUS 2 1  https://m.edsoo.ru/7f416194

Hroro no pazgeny 6

Pa3znea 2. [lepBoHayaibHbIE CBEIE€HUS 0 CTPOCHUH BelllecTBA
2.1 CrtpoeHue BemecTna 1 https://m.edsoo.ru/7f416194
22 i’j::“e‘me 1 BIAHMOICHCTBHE HACTHH Betie- 2 1 https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSHUS BELIECTBA 2 https://m.edsoo.ru/7f416194

Hroro no pasneny 5

Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHndeckoe JBHKEHUE 3 https://m.edsoo.ru/7f416194
3.2 WNueprus, Macca, TIIOTHOCTH 1 | https://m.edsoo.ru/7f416194
3.3 Cuna. Buaer cun 14 1 2 | https://m.edsoo.ru/7t416194

Hroro no pazneny 21

Pa3nen 4. /laBienue TBEPABIX TeJ, :KUAKOCTEH U ra3oB
41 asnenue. llepenaya naBneHust TBEpABIMU 3 bub6mmoreka [JOK

’ TeJaMH, JKHJIKOCTIMU U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBneHue XuaKOCTH 5 https://m.edsoo.ru/7f416194
4.3 ATMocdepHOe aBIeHHe https://m.edsoo.ru/7f416194
4.4 JlelicTBrE KUJIKOCTH U Ta3a HA MOTPYKEHHOE B 7 ) 3 bubmuotexa [JOK

' HUX TEJIO https://m.edsoo.ru/7f416194

Hroro no pazneny 21

Pa3nea 5. PaGora m MOIIHOCTB. DHeprus
5.1 Pab6ora n MmomHOCTH 1 https://m.edsoo.ru/7f416194
52 ITpocTbie MeXaHU3MBbI 1 https://m.edsoo.ru/7f416194
53 MexaHuueckasi JHeprust 1 1 https://m.edsoo.ru/7f416194

Uroro no pazgeny 12

MMOBTOPEHHE 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 12
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8 KJIACC

KoanyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB  TeM
n/n | mporpamMmmebl Bcero Kont Mp.  (ungposeic)
Pac P pa6. oOpasoBaTe/bHbIE
a0. pecypchl
Pa3neu 1. TenioBble siBJIeHUSA
1.1 CrtpoeHre 1 CBOHCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
1.2 TenoBbie TPoOIIECCHI 21 1 5 https://m.edsoo.ru/7{4181ce
Uroro no pazneny 28
Pa3znen 2. DiiekTpuyecKkrue 1 MArHUTHbBIE SIBJIEHUS
21 DJIeKTpUUYECKUE 3apsiabl. 3apsyKEHHbIE Tea U 7 1 bubnnoreka [JOK
) WX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bu6mmoteka [IOK
2.2 IToCTOSAHHBIN JIEKTPUUYECKUIN TOK 20 2 7 https://m.edsoo.ru/7f4181 ce
2.3 MarHuTHBbIC SIBJICHUS 6 1 1.5  https://m.edsoo.ru/7f4181ce
2.4 DJEeKTPOMAarHUTHAS HHYKIIUS 4 https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
PezepBHOE Bpemst 3 ‘
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
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9 KJIACC

KoandecTBo yacoB
Ne HaumeHoBaHue pa3/iesioB U TeM K n dieKkTpoHHbIe (LM (pPOBbLIE)
n/n NMPOrpamMmblI Bcero P;;Tp- . I?; GITT o0pa3oBaTejibHbIE PeCypPChl
Pa3znea 1. Mexann4yeckue siBJIeHHUS
1.1 MexaHn4eckoe IBHXKEHHE U CIIO- 10 1 bubnuoreka [IOK
’ COOBI €r0 OITMCAHUI https://m.edsoo.ru/7{41a4a6
1.2 BzaumopeiicTsue el 20 3 https://m.edsoo.ru/7{41a4a6
1.3 3aKOHBI COXPaHEHHS 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znea 2. MexaHn4yecKkHe K0J1€0aHUA U BOJHEI
2.1 ‘ MexaHnueckue KoJIeOaHus 7 3 https://m.edsoo.ru/7{41a4a6
22 ‘ MexaHnuyecKue BOJIHBL. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15

Paznen 3. 3HeKTpOMaFHI/ITHOC OJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

31 DIIEKTPOMArHUTHOE TOJIE U DJIEK- 6 ) bubnuorexa [HOK
' TPOMAarHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Pa3nea 4. CBeToBbI€ SABJICHUSA
4.1 3aKOHBI paCpOCTPAHEHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
4.2 JIuH3b! ¥ onTUYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenue 6em0ro cBeTa B CEKTp 3 2 https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 15
Paspnen S. KBaHnTOBBIC SIBJICHUSA
5.1 Meryckarue u OTI0IIeHHE CBeTa 4 1 https://m.edsoo.ru/7f41a4a6
aTOMOM
5.2 CtpoeHue aTOMHOTO siipa 6 1 https://m.edsoo.ru/7f41a4a6
5.3 S nepuble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pasnen 6. IloBTOpuTE1bHO-00001IAK01IHIT MOAY/Ib
6.1 [ToBTOpEeHHE 1 0000IIEHUE COIEP- 9 ) bubnuotexa [JOK
) XKaHug Kypca Gpu3uku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 27

ITPOTPAMME
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INOYPOYHOE IINTAHUPOBAHHUE
7 KVIIACC

Ne
n/n

Tema ypoka

®du3uka — HayKa o npupoje. SBieHus
npupoisl. DU3ndecKue sBICHUS
MexaHuyeckue, TEII0BbIC, AIEKTpUIe-
CKH€, MarHUTHBIE, CBETOBbIC, 3BYKOBBIE
SIBJICHUS

du3nyeckre BETUIUHBI U UX N3MCPCHUC

KoanuecTBO 4acoB

Jar DJIeKTPOHHBIE HU(POBbIE
OHTP.
P Hpakr oOpa3oBaTe/IbHbIE

.pao. pecypchl

Bcero K
pao.

VYpok-uccnenosanue "M3mepenue Tem-
nepaTyphl PU MOMOIIU KUAKOCTHOTO
TEPMOMETpA U AaTYHKaA TeMIepaTyphl"

Kak ¢usuka u npyrue ecrecTBeHHbIE
HayK{ M3y4aroT npupoy. EcrecTtBeHHO-
HaY4HbIM MeTo/] no3HaHus. Onucanue
(U3NUECKUX SIBICHHUH C TIOMOUIBIO MOJIE-
e

bubmuorexa [JOK
https://m.edsoo.ru/ff09{72a

Ypok-uccnenoBanue "[IpoBepka rumore-
3bI: JAJILHOCTH ITOJIETA IIAPHKA, ITYIICH-
HOT'O TOPU3OHTAIILHO, TeM OO0JIbIIIe, YeM
OoJiblie BhICOTa MmycKa"

CTpOCHI/Ie BCIICCTBA. OHLITBI, JAO0Ka3bl-
Baroiuec TUCKPETHOC CTPOCHUC BCIIIC-
CTBa

bu6nuoreka [IOK
https://m.edsoo.ru/ff09fe0a

10

I[BI/I)KCHI/IG qacTul BECIICCTBA

Ypok-uccnenoanue «OTbITHI 11O
HAOIIO/IEHUIO TETNIOBOTO PaCIIUPEHUS
ra3oB»

Ar PEraTHbIC COCTOAHNA BCIICCTBA

1 https://m.edsoo.ru/ff0a013e

11

B3aumMocBs3p MexX 1y CBOHCTBaMHU Be-
IECTB B Pa3HBIX arperaTHbIX COCTOSHU-
X M UX aTOMHOMOJIEKYJISIPHBIM CTpOe-
HueM. OCOOEHHOCTH arperaTHbIX
COCTOSIHUM BOJIBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0a0378

12

13
14

Mexanunyeckoe aBuxeHue. PaBHoMepHOe
Y HEPAaBHOMEPHOE JIBUKECHHE

CxopocTtb. EnuHuIBI cKOpOCTH

Pacuer IMyTH 1 BpEMCHU NABHUXKCHUSA

bubmuoreka [JOK
https://m.edsoo.ru/ff0a05c6

1 https://m.edsoo.ru/ff0a079¢
1 https://m.edsoo.ru/ff0a0ae4

15

WNuepuus. 3akoH unepuuu. Bzaumonei-
CTBHE TEJI KaK MPUYNHA U3MEHEHUS CKO-
OCTH ABIDKEHUS TEN

1 https://m.edsoo.ru/ff0a0c10

16

ITnotHOCTHE BemiectBa. PacueTr mMacchel 1
o0BeMa Tesa 10 ero INIOTHOCTH

1 https://m.edsoo.ru/ff0a0fee

17

JlaGopaTtopHas pabota «OnpeneneHue
IIJIOTHOCTHU TBEPAOTO TEIIA»

18

Penrenue 3anaud mo teme "IImoTHOCTH

1 bu6mmoreka [JOK



https://m.edsoo.ru/ff09f72a
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Berrecrna"

https://m.edsoo.ru/ff0al23¢c

Cuna xak XxapakTepUCTHKa B3aUMO-

19 nerctBud Te. Cuia ynpyrocTu. 3aKoH
I'yxa
Jlaboparopnas pabota «3ydeHue 3a-
20 BHCHMOCTH pacTshkeHus (aedopma-
[[UH) IPY>KUHBI OT MPUIIOKCHHOH CH-
JBD»
21 SBnenue tarorenus. Cumia TsHKECTH
BSI3b MKy CHIJION TSDKECTH U M )71
22 TCenzi Bei Tﬂei: IJ’IeOmeHI/Ieescaz[aq nca)lCTCecl)we bubmorexa LHOK
" " https://m.edsoo.ru/ff0al778
Cuiia TsbxecTu
23 Cuiia TSKeCTH Ha APYTruX IUIaHeTax. bu6mmoreka [JOK
Du3nuecKre XapakTePUCTUKH TUIAHET https://m.edsoo.ru/ff0al1502
24  Usmepenue cui. JJunamomerp https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HeBecomocThb https://m.edsoo.ru/ff0al778
CriokeHue IByX CHJI, HallPaBIEHHBIX 10 bubnmoreka [JOK
26 . 2 o
0JIHOI psiMoii. PaBHOEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3agau mo reMme "PaBHOoeli-
CTByIOIIas cui"
TpeHue CKOJIbKEHNS U TPEHUE ITOKOSI. bubmmorexa [IOK
28
TpeHue B Ipupoje ¥ TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabora «/3yueHue 3aBu-
g ~ CHMOCTH CHIIBI TPEHHS CKOMILKEHUS OT bubnmnoreka [JOK
CHUJIBI JIaBJICHUS M XapaKTepa COMpHKa- https://m.edsoo.ru/ff0alcc8
CalOIINXCS MOBEPXHOCTEN»
30 PeH_Iej{I/Ie 3a7ia1 Ha OTpe/IeNeHHe pas-
HOJICHCTBYIOIICH CHITBI
Pemenue 3amau mo remam: «Bec Tenay,
31« pa(pnqecxﬂoe n300pakeHre CHUIDY bubmorexa HOK
. ’ https://m.edsoo.ru/ff0alde0
«Cubly, «PaBHOACHCTBYIOIIAS CHIT»
KontponpHas padota mo temam: «Me-
3y | XaHIecKoe IBWKEHHE, «Macca,
IUIOTHOCTBY, «Bec Tenay, «"paduue-
ckoe nm3o0pakeHnue cuny, «CUIbD»
33 Hasnenne. CiocoObl yMEHbIICHUS U bubmuorexa [IOK
YBEJIMYEHUS J1aBIICHUS https://m.edsoo.ru/ff0a20a6
34 JaBnenue raza. 3aBUCUMOCTH JAaBICHUS bubnmoreka [JOK
raza ot o0bEma, TeMnepaTypbl https://m.edsoo.ru/ff0a2376
35 [Iepenaua naBneHus TBEPABIMU TEIIAMH, bubnuoreka [JOK
KUJKOCTAMHU U Tazamu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B )XKUAKOCTH U rase, Bbl- bubmuoreka [JOK
3BAHHOE JIE€HCTBUEM CUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenwne 3agau o Teme «JlaBienue B bu6mmoreka [IOK
KUAKOCTHU U Taze. 3akoH [lackams» https://m.edsoo.ru/ff0a2826
38 Coo0mmarommecs: Cocyabl https://m.edsoo.ru/ff0a2970
39 I'unpaBnuueckuii mpecc https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopuiHeBoi

JKUKOCTHEIM HAacoC
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Atmocdepa 3emnu. [lpuunne cymie-
CTBOBaHMUSI BO3YITHON 000JIOYKH 3EeMITH.

41 https://m.edsoo.ru/ff0a2b5a
3aBUCUMOCTH aTMOC(EPHOTO 1aBICHUS
OT BBICOTHI HaJl YDOBHEM MODSI
bu6mmoreka [JOK
42 Bec Bo3nyxa. ATMocdepHoe naBiaeHue
Ayx (eproe 1 https://m.edsoo.ru/ff0a2b5a
43 W3mepenune atMmochepHOro 1aBiIeHuUs. bubmorexa [IOK
OneiT Toppudennm https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTH aTMOC(EPHOTO TaBJICHUS bubmuorexa [JOK
OT BBICOTHI HAJ] YPOBHEM MOpsI https://m.edsoo.ru/ff0a2fc4
bapomeTp-anepoua. ArmochepHoe nas- bubmuoreka [JOK
45
JICHWE Ha PA3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amgau o reme "Atmochepnoe
JapyieHue"
47 JelicTBUE )KUIKOCTHU U Ta3a Ha MOrpy- bubmuoreka [JOK
YKEHHOE B HUX TeJI0. ApXHMeI0Ba CHJia https://m.edsoo.ru/ff0a3276
JlaboparopHnas pabota «Onpenenenue
48 BLITaJI;KITIBgI}(I) ﬂepi“l CI/IJTILI :I}I)CTI; . HHeﬁ 1 bubmorexa [IOK
Hl A YOI https://m.edsoo.ru/ff0a33fc
Ha TEJI0, TOTPYKEHHOE B KHUIKOCTb)
JlabopaTtopHas pabora o Teme «Mccie-
OBaHME 3aBUCHUMOCTH Beca Tejia B BOJIE
49 M . N s 1 https://m.edsoo.ru/ff0a3514
0T 00bEMa TIOTPYKCHHOH B )KHUJIKOCTh
YacTH Tena»
50 [InaBanue ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota "KoHctpyuposa-
5 HHE apeoMeTpa M KOHCTPYHpOBaHHe 1
JIOAKU U OIIpeleTIEHUE €€ Irpy30I0abEM-
HOCTH"
Pemenne 3amau mo temaMm: «IIlmaBanme
52 cynos. Bo3nyxonnaBanue», «/laBieHue https://m.edsoo.ru/ff0a3654
TBEPJBIX TN, KUIKOCTEH U ra30B)»
53 Mexanunueckas pabota https://m.edsoo.ru/ff0a3f82
54 MormHocTh. EAuHUIIBEI MOIITHOCTH https://m.edsoo.ru/ff0a3{82
Ypok-uccnenoBanue "Pacuér MOIIHO-
55 CTH, Pa3BUBAEMOM IIpU NOJABEME I10 1
jnectHuie"
56 [Ipocteie Mexann3mbl. Poruar. PaBHo-
BECHE CHJI Ha phluare
Kontponbras pabota mo teme «/laBie-
57 Hue TBEpIBIX TEl, )KUIKOCTEH U Ta30B» /
Bcepoccutiickas mpoBepouHas pabota
PesepBubiit ypok. Pabora ¢ Tekctamu
sg MoTeMe «/laBieHue TBEPABIX TE, KU~ bubnuorexa [IOK
KocTel 1 ra3oBy» / Beepoccuiickas mpo- https://m.edsoo.ru/ff0a4fte
BepouHas paboTa
Prruaru B TexHuke, OBITY U IPUPO/IE.
59 JlaGopaTtopHas a6o’Ta «I/i]ccnep ogall-lme 0.5 bubmorexa OK
patopHas p A ' https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHS PhIYara
60 Pemrenue 3agad mo teMe «Y CI0BUA bu6mmoreka [IOK
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ABHOBCCHS pbIvara»

https://m.edsoo.ru/ff0a48a6

61

Koaddunment noneznoro neicTeust
MexaHu3ma. Jlaboparopnas pabora
«M3mepenne KIIJI HakIOHHOM 110C-
KOCTH»

0.5

62

63

Pemenue 3agau no teme "Pabora,
MortHocTh, KIT/"

Mexannueckas sHeprusi. Kunernue-
CKasl ¥ MOTEHIMaIbHas SHEPT U

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48
bubmuoreka [JOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHSI MEXaHUYECKOM
SHEPIrUu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

65

Ypok-3KCrIepuMEeHT Mo Teme "IKcre-
PUMEHTAJIbHOE OTpe/IeIICHUE U3MEHE-
HUSl KHUHETUYECKON U MOTEHIHAIBHOMN
SHEPTUHU MPHU CKATHIBAHUU TEJIA TI0
HaKJIOHHOM MIocKOCTH"

66

67

KoHnTtpoinbHas padora mo teme «Pabo-
Ta ¥ MOUTHOCTb. DHEPTUsi»
PesepBHeIil ypok. Pabora ¢ TekcTamu
o teMme "MexaHnueckoe OBUKeHue"

bubmuoreka [JOK
https://m.edsoo.ru/ff0adeeb

68

PesepBHelit ypok. Pabora ¢ Tekctamu
no teme "Pabora. MomHOCTb.
Oneprus"

OBIIEE KOJIMYECTBO YACOB IIO ITPO-
I'PAMME

68

12
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8 KVIACC

KoanuecTBo 4acoB

Ne
Tema ypoxa Komtp Nara DJIeKTpOHHbIe HU(pPOBbIE
n/n Bcero IIpak. o0pa3oBaTe/bHbIE
. Pao.
Pa6. pecypchl
O e e e -
| oo oo winemmpns— | B LOK
p https://m.edsoo.ru/ff0a5256
MTOITBEPKICHUS
2 Macca u pazMep aTOMOB M MOJIEKYJT 1
3 Monenu TBEPAOTO, )KHIKOTO U Ta3000- 1 bubnmoreka [JOK
Pa3HOr0 COCTOSTHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OObscHEeHnE CBOMCTB TBEPAOTO, KUIKOTO
4 1 Ta3000pa3HOTO COCTOSIHHI BEIECTBA HA 1
OCHOBE MOJIOKEHUI MOJIEKYISPHO-
KMHETUYECKOU TEOPUHU
5 Kpucranimaeckue u amopdHsbie Tena 1 https://m.edsoo.ru/ff0a5800
6 CmauuBanue ¥ KanuuisipHOCTh. [ToBepx- 1 bubnnoreka [JOK
HOCTHOE HATSDKCHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe paclIMpeHHE U CKATHE 1 https://m.edsoo.ru/ff0a5a26
3 Temmepatypa. CBsi3b TEMIIEPATYPHI CO 1
CKOPOCTBIO TETJIOBOT'O JIBUKEHHS YaCTHUI]
Buytpennss sueprusi. CriocoObl u3MeHe- bubnnoreka [JOK
9 N 1
HUSl BHYTPEHHEH 3Heprun https://m.edsoo.ru/ff0a5c60
10 Bupael rerionepenaun 1 bubmorexa [TOK
g pea https://m.edsoo.ru/ff0a6412
Ypok-koupepenmus "TlpakTruueckoe wc-
MOJIb30BAaHUE TEIIOBBIX CBOWMCTB BEILIECTB bubnuoteka [JOK
11 1 1
U MaTepuasoB B LIEJSX SHeprocoepexe- https://m.edsoo.ru/ff0a65c0
Hus"
12 KonnuectBo TemnoTel. Y nenpHas 1 bu6mmoreka [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue ternoBoro 6ananca. Terio- 1 bubnuoteka [JOK
0OMEH U TEIJI0BOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JI "N
o | oo e oo | | Siswemaok
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiuel BOJIBI
Pacyer konmdecTBa TEIOTH, HEOOXOAH-
15 MOTO JIJII HAarPEBAHUS TENA Y BBIACISEMO- 1
T'0 UM TPU OXJTKJICHUH
16 JlaGopatopHnas pabota "Onpeznenenue 1 1 bubnuorexa [IOK
YACIBHOU TETJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBA. Y AeIbHasl TEMI0Ta 1 bubmuorexa [JOK
CrOpaHHs https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpAECBaHUE cTaJuIu-
18 th:ICKTx I;Ign P;’ Te]jILII){I;ﬂBTng;IHOI;I;H o 1 bubmorexa LIOK
e https://m.edsoo.ru/ff0a71d2
TUJIaBJICHUS
Jlabopartopnast pabota "Onpenenenue bubmuotexa [JOK
19 . " 1 1
YIETBHOU TETUIOTHI IJIABJICHUS JIb/Ia https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue ¥ KOHACHCAIHS. 1 bubnuorexa [IOK

Ucnapenue

https://m.edsoo.ru/ff0a740c
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Kumnenue. Y nenpHas Temiora napooopa-
30BaHUS M KOHCHCAIIUU. 3aBUCUMOCTh

bu6mmoreka [IOK

21 TeMIepaTypbl KUIIEHUs OT aTMOC(EpHOTo https://m.edsoo.ru/ff0a786¢
TABIICHUS
Bnaxxnocts Bo3ayxa. JlabopaTopHas pa-
22 oora ”Onpe):[eﬂégze OTHOCETenEHOI?I b 1 bubmorexa LIOK
" https://m.edsoo.ru/ff0a7628
BJIQYKHOCTH BO3/yXa
23 Pemenue 3amay Ha onpeeneHue BIaKHO-
CTH BO3/yXa
[TpuHIHIB pabOTHI TETIJIOBBIX JIBUTATE-
24 neit. [lapoBas TypOuHa. J/[purarens
BHYTPEHHETO CTOPaHHUS
75 KII/I TermoBoro nurarens. TennoBbie bubnmoreka [JOK
JIBUTATEJH U 3alllUTa OKPY>Karoleil cpepl https://m.edsoo.ru/ff0a7c7¢c
26 3aKOH COXpaHEHUs U MIPEBPAILICHHS YHEP-
THUU B TEIUJIOBBIX IIPOIIEccax
[ToaroroBka K KOHTPOJILHOM paboTe MO
27 Telvia "TerioBbie SIBJP;GHI/UL I/I?I,)MGHGHI/IG bubmorexa LIOK
. " https://m.edsoo.ru/ff0a83{2
arperaTHbIX COCTOSIHHI BEIIeCTBa
KontponbHas padota nmo teme "TerioBbie
28 sIBJIerH;L I/I3M£HeHHe arperaTHbix buGimorexa [IOK
. " https://m.edsoo.ru/ff0a86ae
COCTOSIHMH BEIIECTBA
29 Dnekrpuzanus Ten. /[Ba pona anexrpuye-
CKHUX 3apsiJIOB
30 Ypok-uccrnenoBanue "IaeKTpU3AIHS TENT 1
WHIYKIUEW U TIPU COMPUKOCHOBEHHUH"
31 B3aumopeiicTBue 3apsyKeHHBIX Tell. 3aKOH bubnuorexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Dnektpruyeckoe moiie. HampsokeHHOCTh
32 BJ'IGKTIE)I/I‘IeCKOFO TOJIS. HpI/II)HIII/IH bubmorexa LHOK
. https://m.edsoo.ru/ff0a8a0a
CYTIEPIIO3HIINH IIEKTPUUECKUX MOJIeH
13 Hocurenu snextpudeckux 3apsaoB. Jie-
MeHTapHbIi 3apsa. CTpoeHue atoma
34 [IpoBOTHMKYM M AMDIIEKTPUKHU. 3aKOH CO- bubnnoreka [JOK
XpaHEeHHUs AIIEKTPUUYECKOT0 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha IpUMEHEHUE CBOKCTB bubmuoreka [JOK
AIEKTPUICCKUX 3aPSTOB https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBUS €ro CyIIle-
36 CTBOBapHI/ISI. I/ICTO'—IHI:IIEII/I aneKTqueciglro bubmorexa HOK
https://m.edsoo.ru/ff0a95a4
TOKa
37  JleHcTBUS 2MEKTPUIECKOTO TOKA https://m.edsoo.ru/ff0a96b2
Ypoxk-uccienoanue "JleicTBUE NEKTPU-
38 YECKOT'0 MOJISl Ha POBOJAHUKHU U JUAJICK- 1
TpUKu"
39 DJIEKTPUYECKUI TOK B METaJIaX, )KUJIKO- bubmuorexa [JOK
CTSX W razax https://m.edsoo.ru/ff0a9838
40 DneKTpuyuecKas 1enb U €€ COCTaBHbIE Ya-
CTH
41 Cuna Toxka. Jlabopartopnas padora "M13- 0.5 bubnuoteka [JOK

MEPEHHE U PETYIUPOBAHUE CUIIBI TOKA"

https://m.edsoo.ru/ff0a8bd6
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DnexTpuueckoe HanpspkeHue. BonbTmerp.

bu6mmoreka [JOK

42 Jlaboparopnas pabota "I/IS'I:/IepeHI/Ie U pe- 0.5 https://m.c dS(I)_E).ru I£f0a%14
TYJIUPOBAHUE HAMPSIKCHUS
CornpoTuBiieHHE POBOAHUKA. Y ACIBHOE bubnmoreka [JOK

43
COMPOTHUBIICHNE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopartopHnast pabota "3aBUCHUMOCTh
3JIEKTPAYECKOTO CONPOTUBIIEHUS NIPOBO- bubnmoreka [JOK

44 1
HHUKAa OT €ro JIIMHBI, TJIOMIAH TTOTIepey- https://m.edsoo.ru/ff0aa738
HOT'O C€YeHUs U MaTepuaia”

45 3aBUCHMOCTD CUJIbI TOKA OT HaIPsDKEHUSI. bubmmoreka [JOK
3akoHn OMa 11 yJacTKa 1eTH https://m.edsoo.ru/ff0aad4a
Jlabopartophast pabota "HccnenoBanue

46 3aBUCUMOCTH CHUJIbI TOKA, UYILIETO Yepes 1 bubnmoreka [JOK
PE3HUCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04¢
HaIpsDKEHUs Ha pe3uctope”

47 [TocnenoBarenbHOE M ApAILICIBHOE CO-
€IMHCHUS TTPOBOIHUKOB
Jlaboparopuas padota "IIpoBepka npaBu-

48 J1a CJIOKEHUS HaIPSKEHUH [TPU MOCIE0- 1 bubnnoreka [JOK
BaTEJIbHOM COCIMHEHUH JIBYX PE3UCTO- https://m.edsoo.ru/ff0aaa58
poB"

JlabopaTopnas padora "IIpoBepka npaBu-
49 na IIJII:I CHJII)H Toia npu Ha;)anneanHoid co- 1 buGimorexa [IOK
" https://m.edsoo.ru/ff0aadle
€IMHEHUU PE3UCTOPOB
Pemenue 3a1a4 Ha NprMEHEHHUE 3aKOHA
50 Owma s paanquré) COCIMHEHUS TIPO- bubmorexa HOK
https://m.edsoo.ru/ff0aaf8a
BOJIHMKOB

51 PaboTta u MOIITHOCTB ANEKTPUIECKOTO TO- bu6mmoreka [JOK
ka. 3akoH xoyns-Jlenma https://m.edsoo.ru/ff0ab124
JlabopaTopHnas pabora "Onpenenenue

52 pa60TpLI u E/IOHIIEOCTI/I SHGKTII;I/II:ICCKOFO 1 bubmorexa LIOK

" https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUYCSCKUE 1IN B IIOTPEOUTEIH
53 3neKT1:£)quc1<0171 ;:{epmn B 61;),1Ty. bubmorexa [IOK
https://m.edsoo.ru/ff0ab660
KopoTkoe 3aMbikanme

54 HOCTO&IHHE:IC MAarHHTbI, UX
B3aUMOJICHCTBHUE

55 VYpoxk-uccnenopanue "M3ydenue nonei 1 bubmuorexa [JOK
IMOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0

56 MaruautHoe nojie. MarHuTHoe mnoJie 3eM- bubmuoreka [JOK
JIA ¥ €T0 3HAYCHUE TS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO

57 TeMe "DIeKTpUYECKHe 3apsiabl. 3apsyKEH- bubnnorexa [JOK
HBIC T€JIa U UX B3aUMOJICHCTBUS. https://m.edsoo.ru/ff0abd2¢
[TocTosAHHBIN 2JIEKTPUYECKUI TOK"

KontponbHas pabota mo teme "DneKTpu-
HECKHE 3aPSANBL. 3apsKeHHBIC Tela 1 uX Butmorexa [IOK
58 B3auMoacucTBUA. I10CTOSHHBIN
. " . https://m.edsoo.ru/ff0abea8
anekTpudeckuit Tok" / Becepoccuiickas
npoBepoyHas pabora
59 PeseprHbIii ypok. Pabora ¢ TekcTamu mo bubmuoteka [JOK
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teme "I1oCTOSHHBIN 3NeKTpUYecKuii TOK" /
Bcepoccutiickas nmpoBepouHas padboTa

https://m.edsoo.ru/ff0acdc6d

60

OnbIT Opcrena. MarHuTHOE TOJIE IIEK-
TPUYECKOTO TOKa MarHuTHoe 1oJje Ka-
TYIIKHA C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

61

62

[TpuMeHeHHe AIIEKTPOMArHUTOB B TEXHU-
ke. JlabopatopHas padora "M3yuenue
JEWCTBUSI MATHUTHOTO TOJISl Ha TIPOBO/I-
HUK C TOKOM"

DNEeKTpOABUTATEIb IOCTOSIHHOTO TOKA.
Hcnonb3oBanue 1eKTpoABUTaTENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHC-
nopre. JlabopaTopHas pabora
"KoHCTpynpoBaHHE U H3y4eHUE paOOTHI
3JIEKTPOBUTATEIIS "

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac74a

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

63

64

65

66

OnsiTel Dapanes. 3aKOH ANEKTPOMAarHuT-
HoM unaykuuu. IIpasuno Jlenna

Onexrporerepatop. CriocoObl moayyeHus
AIEKTPUYECKOI PHEPTUu. DIEKTPOCTAH-
MY Ha BO30OHOBIISIEMBIX NCTOYHHUKAX
SHEPTUU
[ToaroroBka Kk KOHTPOJILHOM paboTe MO
Teme "DJIEeKTPUYECKUE U MAarHUTHBIE SIB-
neHus"
KonTponbHas pabora no teme "Inek-
TPUYECKHE U MAarHUTHBIC sSIBIEHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

67

68

PesepBHslIit ypok. Pabota ¢ Tekctamu
o Teme "TernsoBsie siBICHUS"
Pesepsublit ypok. PabGora ¢ Tekctamu
1o teme "MarHuTHsbie siBJIeHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0accS5e

OBIIEE KOJIMYECTBO YACOB I10 ITPO-
I'PAMME

68

14.5
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9 KJIACC

KosnnuyectBo yacos
Ne DJIeKTpPOHHbIe U (pPOBbIE
Tema ypoka Kourp.IIpakr

n/m Bcero paG. . Pab, Jlata o0pa3oBaTe/bHbIe pecypchl
1 Mexanundeckoe JBukeHue. Marepuab- 1
Hasl TOYKa
) Cucrema orcuera. OTHOCUTEIHLHOCTh Me- 1 bubmuorexa [JOK
XAaHUYECKOI'O JIBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE MPAMOIMHEHHOE IBHKCHHE 1 https://m.edsoo.ru/ff0ad19a
4 HepaBHOoMepHOE IPSIMOTTUHEIHOE BIKE- 1
Hue. CpeqHsisi 1 MTHOBEHHAsI CKOPOCTh
5 [IpsiMonMHENHOE paBHOYCKOPEHHOE 1 bubnmnoreka HOK
JBIDKEHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
6 CKopocTh MPSMOIUHEHHOTO PABHOYCKO- 1
penHoro nexkeHus. ['paduk ckopoctu
JlabopaTtopHast padora "Onpeznenenue Bubnmorexa [IOK

7 YCKOPEHUs Tella MPH PaBHOYCKOPEHHOM 1 1
IBIOKEHUHU 10 HAKJIOHHOM IIIOCKOCTH"

https://m.edsoo.ru/ff0adb18

CBoOomuoe nagenue teit. Onsite! [anu-
nest

PaBHOMEpHOE ABUXKEHUE TTO OKPYKHO-
9 ctu. [lepron u yacrora obparmieHusl. 1
JIuHeiHas u yrioBasi CKOPOCTH

bubmmoteka [IOK
https://m.edsoo.ru/ff0ael76

10 lenTpocTpeMHuTENTbHOE YCKOPEHHE 1
11 [Iepseii 3akoH HproTOHA. BekTop cuiibl 1 https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Hetorona. PaBHozelicTBy0- 1 bubnmnorexka HOK
mIas cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Herorona. Cynepnozunus 1 bubmuoreka [JOK
cuI https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHOB 1 bubnmnorexka HOK
Herorona https://m.edsoo.ru/ff0aebbc
15  Cuna ynpyroctu. 3akoH ['yka 1 https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amaq mo teme «Cuita ympyro- 1
CTH»
17 JlaGopartopHas pabota «OnpeneneHne 1 1 bubmuoreka [JOK
YKECTKOCTU MPYKUHBD» https://m.edsoo.ru/ff0aee28
bubmuoreka [JOK
18 Cuna tpenns ! https://m.edS(])_E).ru/fanﬂ 38
19 Pemenue 3agau no teme «Cuia TpeHUS» 1 bubmorexa LJOK
https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "OnpezneneHue 1 1 bubmuoteka [JOK
Kod(puImenTa TpeHMUs CKOIbKEeHHUS" https://m.edsoo.ru/ff0af8be
1 Penrenue 3amad mo teMe "3akoHbl Hilo- 1 but6mmoreka [IOK
toHa. Cuia ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0atb8e
Cuna TSKeCTH U 3aKOH BCEMUPHOTO TS- Butmiorexa [[OK

22 rOTeHHS. Y CKOpPEHHE CBOOOHOTO 1
najgicHUs

https://m.edsoo.ru/ff0af044
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Ypoxk-koHdpepenuus "/IBuxeHue TeI BO-

23 KpyT rpaBuTarimoHHoro mnearpa (Coi-
HeuyHas cucteMa). ['anakTuku"
24 Pemenne 3agau mmo teme "Cuia TSHKECTH bu6nuoreka [IOK
1 3aKOH BCEMUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5{8
25 IlepBas kocmuyeckas ckopocTb. HeBeco- bubmuorexa [JOK
MOCTb U TIEPETPY3KH https://m.edsoo.ru/ff0af33c
PaBHoBecue marepuanbHOil Touku. AGco-
26 JOTHO TBEpAOE Teso. PaBHOBecHe TBEP- bubmuorexa [JOK
JIOTO TeJa ¢ 3aKpeIIEHHON OChIO Bpallie- https://m.edsoo.ru/ff0afe36
Husi. MomeHT cuiibl. L{eHTp TsxecTn
PaBHoBecue marepuanbHOil Touku. AGco-
27 JIFOTHO TBEPIOE TeJo. PaBEOBeCPIe TBEp-
JIOTO TeJla C 3aKPETUIEHHONW OChIO Bpalle-
HUst. MoMmeHT cuibl. L{eHTp TsxecTn
73 Pemenne 3agaud mo reme "MOMEHT CUJIBL. bu6nmoreka [IOK
Lentp tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOU PabOTE IO
29 Telv?e ”MexaHI/IquK(I))e I[BI/I)KCII-)II/IS. bubmmorexa LOK
. W https://m.edsoo.ru/ff0b0408
BzaumoneiicTBue Tei
30 KonTposabnas padora no teme "Mexanu- bubnmnorexka HOK
yeckoe ABWKeHue. Bzaumoneiicteue ten" https://m.edsoo.ru/ff0b06ec
HNmnynbe Tena. UMnynbse cuibl. 3aKoH
31 coxszeHHs[ I/IMH}’J’ILZa. Yupyroe u bubmorexa LOK
N https://m.edsoo.ru/ffOb07fa
HEYNpyroe B3auMoIelcTBUE
32 Pemenue 3anay no teme "3akoH coxpaHe- bubmuoreka [IOK
HUS UMITYJIbCa" https://m.edsoo.ru/ff0b096¢
33 Ypok-koH(pepenus "PeakTuBHOE ABIKE-
HUE B IPUPOJIE U TEXHUKeE"
34  Mexanuueckasi paboTa U MOIIIHOCTh https://m.edsoo.ru/ff0b0a84
35 Pabota cuiibl TSXKECTH, CUITBI YIIPYTOCTH U bubmuoreka [JOK
CHUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabora «Ornpenenenue pa-
36 OOTHI CUJIBI TPEHUS TIPH paBHOMEPHOM
JBIDKEHUH TeJIa TI0 TOPU30HTAIBHOM T10-
BEPXHOCTH»
37 Cas3b dHepruu u paboTsl. [loTeHnnanpHast
SHEPTHS
38 Kunernueckas sneprus. Teopema o kuHe- bubmuoreka [JOK
TUYECKOU SHEPTrUuu https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHUs YHEPTUH B MEXAHHUKE
JlaGopatopHas pabota «/3yueHue 3akoHa bubmuoreka [JOK
40
COXpaHEHUS SHEPTHUH https://m.edsoo.ru/ffOb12fe
41 KonebarenbHOe ABMKEHUE U €TO XapaKTe- but6mmoreka [IOK
PUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue Konebanus. BelHyKIeHHBIC bubnmoreka [JOK
KosneOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTnu4ecKuil U NPy KUHHBIM MAsITHUKH
44 VYpok-uccienoBanue «3aBUCUMOCTD MEPHU- bubnuotexa [JOK
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0J1a KoJeOaHUH OT KECTKOCTH MPY>KUHBI U
Macchl rpy3a»

https://m.edsoo.ru/ff0b197a

[IpeBparlieHue sHEpruu Npyu MexaHuye-

45
CKHX KOJICOaHUAX
JlaboparopHas pabora «Onpenenenue ya-
46 CTOTBI ¥ TICPHO/AA KOJICOaHUM ITPYKHMHHO bubmorexa LIOK
p PyX https://m.edsoo.ru/ff0blaec
0 MasiTHUKAY
JlaboparopHas pabota «IIpoBepka He3a-
47 BI/ICI/IEIOCT?I ne II)/Ioz[a KOJ‘IG%&HI/II;I rpysa bubmorexa [IOK
P py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIICHHOTO K HUTH, OT MacCChl Ipy3a»
Mexanunueckue BoJIHbL. CBOMCTBA MeXa-
48 HU4YeCKUX BOJH. IIpomonbHbIie U bubmiorexa LIOK
P https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIC BOJIHBI
VYpok-koH(pepennus "MexaHnYeCKue BOJI-
49 HbI B TBEpAOM Tene. CelicMuueckue
BOJIHBI"
50 3Byk. PacmipocTpanenue u oTpaxkeHue
3BYyKa
51 Ypok-uccnenoranue "HabnroneHue 3apu-
CHUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI"
59 I'pomMKoOCTbH 3ByKa U BHICOTA TOHA.
AKYCTUYECKHI pe30HaHC
53 VYpok-koHpepenmus "YnbTpa3ByK U UH- bubnmnorexka HOK
(dpa3ByK B IpUpOJE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJIBHOM pabOTE MO
54 Telxile "3aKOHBI COX EHCHI/I}I ) bubmmorexa OK
P ) " https://m.edsoo.ru/ff0b2510
Mexanndeckue KojaeOaHust ¥ BOJTHBI
KontponbHas padoTa o Teme "3akoHbI
55 coxpaHeHus. MexaHndeckue KoiebaHus u
BOJTHBI"
56 DIIeKTPOMarHuTHOE TOJIE. bubmuorexa [JOK
DNIEKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBoMCTBA 2JIEKTPOMArHUTHBIX BOJH
VYpok-koupepenmus "lllkana snekrpomar-
58 HIETHLIX B(()%IPII) I/IZIHOJILSOBaHI/IC 3neI£)T 0 bubmorexa [IOK
) . ,I,) https://m.edsoo.ru/ff0b2fe6
MarHUTHBIX BOJIH JIJISI COTOBOM CBSI3H
VYpok-uccnenoBanue "M3yueHne CBOMCTB
59 BHI;KT OMarHUTHBIX BOJ'IHy;I MIOMOIIIBIO MO bubmorexa LHOK
p " https://m.edsoo.ru/ff0b2c6¢
OusbHOTO TenedoHa
60 Pemienue 3a1au Ha onpeeeHUE 4YacTOThI
Y JUTUHBI DJICKTPOMArHUTHON BOJIHBI
61 DJeKTpoMarHuTHas npuposa csera. Cko- bubnuoteka [JOK
pocTh cBeTa. BomHOBBIC CBOICTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku cBera. [psamonuHeitnoe pac-
62 MPOCTpPaHEHUE CBeTap3aTMeHI/I$I Conﬁua u bubmorexa TIOK
' https://m.edsoo.ru/ff0b3658
JIyHb1
3aKoH oTpaxxeHus cBera. 3epkana. Pe-
P p but6mmoreka [IOK
63 HIEHUE 337]a4 HA TPUMEHEHUE 3aKOHA

OTPAXXCHUS CBCTA

https://m.edsoo.ru/ff0b38c4
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[Ipenomiienne cBeta. 3aKOH npenomIie-

Bbubnuoreka LIOK

64 HUS CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE OTpakKeHUE CBETA.

65 I/ICHOHL3OBZEI)/Ie HOHHOFIZ) BHYTPEHHETO bubmorexa LIOK

https://m.edsoo.ru/ff0b3cSc
OTpPaXeHUS B ONTHUYECKHUX CBETOBOAAX
JlaGopaTtopHnas padota "HcciaenoBanue
66 3aBHCUMOCTH YTJa MPEJTOMIICHUS CBETO-
BOTO JIyya OT yTJjia MMaJieHus Ha TPaHHUIIe
"Bo3myx-cTexino""
Ypok-koHpepennus "Vcnons3oBanue
67  TOJIHOTO BHYTPEHHETO OTPaKEHUS: CBETO-
BOJbI, OIITHKOBOJIOKOHHAS CBS3b"
68  JIunszel. OnTHyecKas CUila JUH3bI https://m.edsoo.ru/ff0b3{2¢c
69  Iloctpoenue n300pakeHUH B TUH3AX https://m.edsoo.ru/ff0b444a
JlaboparopHas padota "Onpenenenue ¢o-
70 KYCH(I;)FO pré)lCCTOI;[HI/Iﬂ u oaTqucxoﬁ 01/1?1)1,1 bubmorexa LHOK
o " https://m.edsoo.ru/ff0b4206
coOuparonie JUH3bI
71 Ypok-koHpepenus "OnTuyeckue TMH30- bubnnoreka HOK
BbIe IPUOOPHI" https://m.edsoo.ru/ff0cOa7e

72 I'ma3 kak ontuyeckas cucreMa. 3peHue bubmorexa LOK

https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepenus "JlegexTrl 3peHusl.

Kax coxpanuts 3penue"
Paznoxenue 6enoro cBera B CIEKTP.
74 Omnsbitel HeroToHa. CriosxeHune cneKI;panL— bubmmorexa [TOK
https://m.edsoo.ru/ff0c0f4c
HBIX IIBE€TOB. /ucnepcus ceera
JlaGopatopHas pabota "OnbITH IO pa3-

75 JIO’KEHHIO OEJIOTO CBETa B CIIEKTP U BOC- bubmuorexa [JOK
IPUTHIO IBETA ITPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0JIEHUH Yepe3 [IBETOBbIE PHIBTPHI"

Ypoxk-nipaktukyMm "BoiaHOBBIE CBOWICTBA

76 CBeTa: IucIepcusi, uHTepPepeHIus u
nudpakmys”

77 Omnerter Pesepdopa u mranerapaas Mo- bubnuoteka [JOK
JIeNTb aToMa https://m.edsoo.ru/ff0c12a8

78 IToctrynater bopa. Moaens atoma bopa

79 Hcnyckanue u morjouieHue cBeTa aTo- bu6mmoreka [JOK
MoM. KBanTbl. JInHeWyaTbie CeKTphI https://m.edsoo.ru/ff0c144c

R0 VYpoxk-npaktukym "Habmronenue crek- bubnuotexa [JOK
TPOB HCIycKaHus" https://m.edsoo.ru/ff0c1550

81 PagnoakTUBHOCTD U €€ BUIBI https://m.edsoo.ru/ff0c1672

32 Ctpoenue atomHoro siapa. Hykinonnas bubnuotexa [JOK
MOJIeTTh https://m.edsoo.ru/ff0c18ac

]3 PannoakTuBHBIE IPEBpALCHUS. bubmuoteka [JOK
H3oTombI https://m.edsoo.ru/ff0clal4
Pemenue 3aga4g mo treMe: "PaguoakTus- but6mmoreka [IOK

84
HbIE TpeBpanieHus" https://m.edsoo.ru/ff0c1b4a

85 Ilepuon monypacmnana

86  Ypok-koH(pepennus "PagnoakTuBHBIE U3- bubnmoreka [JOK
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Jy4€HUsl B MPUPOJIe, METULIUHE, TEXHUKE"

https://m.edsoo.ru/ff0c2126

’7 SAnepHble peakuu. 3aKOHbI COXpPaHEHHUS 1 bubmuoteka [JOK
3apsI0BOTO U MACCOBOTO YHCEIl https://m.edsoo.ru/ff0c1c58

88 DOHeprus CBsI3U aTOMHBIX s1ep. CBs3b 1 bubmuorexa [JOK
Macchbl ¥ YHEPTUU https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3amau no reme "SnepHelie peak- 1
"

90 Peakuuu cuntesa u genenus saep. Uc- 1 bu6nmoreka [IOK
TOYHHUKY 3Hepruu CoiHLa 1 3BE31 https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenuus "SAnepHas sHEPTEeTH-

91 ka. JlelicTBUS paiiOaKTUBHBIX U3Ty4YEHUN 1 1
Ha JKUBBIC OPraHU3MbI"

[ToaroroBka Kk KOHTPOIBHOM paboTe MO

gy  Teme "DeKTpOMarHUTHOE MOJIe€. 1 bubnmnorexka HOK
DJleKTpOMarHuTHeIe BoJHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sBICHUS"

KonTposabHas padora no teme "InexTpo-

93 MarHuTHOE MoJjie. DJEKTPOMarHuTHbIE 1
BOJIHBI. KBaHTOBBIC sSIBICHUS"

94 [ToBTopenue, 0600menue. Jlaboparopusie 1 1 bu6mmoreka [IOK
paboTsl 1o Kypcy "B3aumopeiictBue Ten" https://m.edsoo.ru/ff0c245a

55 womn n asecrsenm sasat norewe 1 BuGanorexa LIOK
" " https://m.edsoo.ru/ff0c2572

TerutoBble mporeccsl
[ToBTOpenue, o6o0menune. Pemenue pac- Bubmorexa [IOK

96 YETHBIX U KAYECTBEHHBIX 33/1a4 10 TEME 1

" o https://m.edsoo.ru/ff0c2a22
KII/I TeruioBbIx ABUTATENEH
IToBTOpEeHN Hue. Pemenu -

97 qeOTHL(;)I:eH KZ:IESTOB(ZIII-IISIHXGL«:a;aqeno :elifec 1 bubmorexa LOK

" " https://m.edsoo.ru/ff0c2b30
KII/I snexTpoycTaHOBOK

08 [ToBTOpenue, 06061menue. JlaboparopHsie 1 1 bubnmnorexka HOK
paboTsl o Kypcy "CBeToBbie IBICHUS" https://m.edsoo.ru/ff0c2¢c52

99 cran no tewe "axonss coxpanennas 1 bubmiorexa LIOK

" https://m.edsoo.ru/ff0c2d6a
MEXaHHUKE

100 [ToBTOpenue, 0606menue. Pabota ¢ Tek- 1 bubnmoreka [JOK
ctamu 1o Teme "Konebanus u BOIHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0606menue. Pabota ¢ Tek- 1 bubnmoreka [JOK
ctamu 1o Teme "CBeToBbIC SIBICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6o6menue. Pabora ¢ Tek-

102  cramu no teme "KBaHTOBas U siaepHas 1
¢buzuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPO- 27

I'PAMME

102
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MMPOBEPSIEMBIE IIPEMETHBIE PE3YJIbTATHI OCBOEHUSI OCHOBHOM OBPA30BA-
TEJbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIET'O OGPA3OBAHUA

7 KJIACC

Kon
npoBepsieMor
0 pe3yJabTara

1.1
1.2

1.3

1.4

1.5

1.6

IIpoBepsiemble nMpeaMeTHBbIE Pe3yJbTAThl 0CBOCHUS OCHOBHOI 00pa3oBaTeJbHOM
NMPorpaMMbl OCHOBHOI0 00111ero o0pa3oBaHusi

HCII0JIb30BATh U3YYCHHBIC ITIOHATUSA

pa3ianyaTh SBICHUS MO OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB, IEMOH-
CTPUPYIOIIUX TaHHOE (PH3UIECKOe SBICHHE

pacro3HaBaTh MPOSIBIICHHE HM3YYEHHBIX (DU3NYECKUX SIBICHUH B OKpPYKAIOIIEM MHpE, B
TOM 4Hcie (PU3NUECKHe ABJICHUS B IPUPOJIE, IPU 3TOM IIEPEBOAUTH PAKTUYECKYIO 3a7a4y
B y4eOHYI0, BbIIETIATh CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKHU) (PU3MUECKUX SIBICHUI

OIMMCbIBATH M3YUYCHHBIC CBOICTBA TelI H (1)I/I3I/I‘~I€CKI/I€ SABJICHUS, HCIIOJIb3YA (1)I/IBI/IT-IGCKI/IC
BCIIMYHHBI, IIPpX OIIMCAHHWU IIPABHUIIbBHO TPAKTOBATb Q)HBquCKI/II;’I CMBICJI HCIIOJIB3YyCEMbIX
BCIIMYHUH, UX 0003HaUYCHHSA U CANHUIbI (1)I/I3I/I‘~I€CKI/IX BCJIIMYHNH, HAXOAUTH (1)OpMy.IH)I, CBi-
3bIBAOIIUEC TAHHYIO (1)I/ISI/I‘IGCKYI-O BCJIMYHUHY C APYIMMU BCINYHMHAMHU, CTPOUTH rpa(i)I/IKI/I
HN3YUCHHBIX 3aBHCHUMOCTCH (1)I/I3I/I‘IGCKI/IX BCJIIMYHH

XapaKTCPpHU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘-ICCKI/IG SABJICHUA W ITPOLECCHI, UCIIOJIb3Yyd HM3YUCH-
HBIC 3aKOHBI, IIPU 3TOM aBaThb CJIIOBECHYIO q)OpMy.]'IHpOBKy 3dKOHa M 3aIllMCbhIBATh €0 Ma-
TEMATUYCCKOC BhIPAKCHUC

OOBSACHATH (PU3NYECKHUE SBJICHUS, IIPOLIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABISITh PUYNHHO-CIIEICTBEHHBIE
CBSI3H, CTPOUTH OOBsICHEHHE U3 1 — 2 JTOrMYecKuX 1IaroB ¢ onopoil Ha 1 — 2 W3y4eHHbIX
CBOMCTBA (PU3MUECKUX SBICHUN, PU3NUECKUX 3aKOHA MU 3aKOHOMEPHOCTH

1.7

1.8

pemath pacu€THble 3a7a4u B | — 2 eHCTBUS, UCIIOJIb3YS 3aKOHBI U (POPMYJIBI, CBSI3bIBAIO-
mue (QU3MUecKue BEIMYMHBI: Ha OCHOBE aHAIM3a YCJIOBHUS 3a/laud 3alUCBIBaTh KPaTKOe
yCIIOBUE, MOACTABIATh PU3NYECKUE BEJIMYMHBI B (POPMYJIbI U MPOBOJAUTH PacuéThl, HaXo-
JUTh CHOpPaBOYHBIE JaHHBIE, HEOOXOIUMBIE JUISI PELICHHs 3aJad, OLEHHBATh PeaTuCcTUY-
HOCTb ITOJIyY€HHOM (PU3UUECKON BETHUNHBI

pacrno3HaBaTh MpoOJIeMBbl, KOTOPbIE MOXHO PEIIUTh IPHU MOMOIIN (PU3UUECKUX METOJIOB, B
OTHCAaHUM UCCIIEOBAHUS BBIACIATH IPOBEPSIEMOE MPEATION0KEHUE (TUIIOTE3Y), pa3indarhb
U UHTEPIPETUPOBATh MOIYYEHHBIN Pe3yabTaT, HAXOIUTh OLIMOKHM B XOJI€ OIBITA, J€JIaTh
BBIBOJIBI 110 €70 PE3YJIbTaTaM

1.9

MPOBOJMTD OMBITHI IO HAOTIOACHUIO (GUBUYECKUX SIBICHUN UITH (PU3UUECKUX CBOMCTB TEI:
bopMyIHUPOBATH MPOBEPSEMBIE TTPEAMOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHusl, 3aMTUCHIBATH X0/ OMBITa U (HOPMYIUPOBATH BHIBOBI

1.10

BBITOJIHATH MPSIMbIE U3MEPEHUS C MCIIOJIb30BAaHHEM aHAJIOTOBBIX U IIU(PPOBBIX TPUOOPOB,
3aMyChIBaTh MOKa3aHUs MPUOOPOB ¢ YYETOM 3aJaHHOW aOCOIIOTHOW MOTPEIIHOCTH U3Me-
peHui

1.11

IPOBOJUTH MCCIIEJOBAHNE 3aBUCUMOCTH OAHON (PM3UYECKON BETUYMHBI OT JIPYroil ¢ mc-
MOJIb30BAHMEM NPSMBIX U3MEPEHUM, Y4acTBOBATh B IJIAHUPOBAHUHM yueOHOTO MCCIIEI0Ba-
HUS, COOMpPATh YCTAHOBKY W BBINOJHATH M3MEPEHM, CIEAYS NMPENOKEHHOMY IUIaHy,
bukcupoBaTh pe3yibTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUECKUX BETUYMH B BHJIE MPE-
JIO’KEHHBIX TaOIHII U TPpadUKOB, AETaTh BBIBOBI IO PE3yIbTaTaM HCCIEIOBAHUS

1.12

MPOBOANTH KOCBEHHBbIE H3MepeHUsl (U3MUYECKUX BEJIUYHH, Cleaysl MpPeJIOKEHHON HH-
CTPYKIMM: TIPU BBIMOJIHEHUU W3MEPEHUH CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIIATh 3HAYEHUE UCKOMOM BEITUYHHBI

1.13

coOJr01aTh TIpaBuiIa TEXHUKHA 0€30MacHOCTH IpH paboTe ¢ J1abopaTopHBIM 000PYI0BAHH-
eM




1.14

1.15

yKa3bIBaTh MPUHIIUIBI JIEHCTBUA TPUOOPOB U TEXHUYECKHX YCTPOMCTB, XapaKTepH30BaTh
NPUHIUIBI JEHCTBUS M3YYEHHBIX NMPUOOPOB U TEXHMYECKHX YCTPOWCTB C MOMOIIBIO MX
OIKCAHMsI, UCIIOJIb3Ys 3HAHUS O CBOMCTBAaX (PU3MUECKUX SIBICHUI U HE0OXOoauMble QU3H-
YECKUE 3aKOHBI U 3aKOHOMEPHOCTHU

IPUBOAUTH IPUMEPHI (HAXOAUTh HHPOPMALIUIO O TIPUMEPaX) MPAKTUIECKOTO UCTIONb30Ba-
HUS (PU3MYECKUX 3HAHUN B MOBCEIHEBHOM XM3HM A oOecrieueHust Oe3011acCHOCTH HpU
oOpalieHny ¢ IpudOpaMu U TEXHUUYECKUMH YCTPOWCTBAMH, COXPAHEHUS 370POBbs U CO-
0JIF0JIEHHs HOPM KOJIOTHYECKOT'0 MOBEICHUS B OKpYXKarollel cpene

1.16

1.17

OCYILECTBIISATH OTOOP MCTOYHHKOB MH(pOpMAIMK B ceTH VHTEpHET B COOTBETCTBUH C 3a-
JAHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE MMCIOIIMXCS 3HAHHUA U MTyTEM CpaBHEHUS pa3-
JMYHBIX UCTOYHUKOB BBLICIATh UHPOPMALIUIO, KOTOPAs SBJSICTCS MPOTUBOPEYMBOMN WIIH
MOJKET OBITh HEIOCTOBEPHOU

UCIIOJIB30BATh MPH BBIMOJHEHUN YUEOHBIX 33aJJaHUN HAyYHOIOMYIISIPHYIO TUTEpaTypy (Qu-
3U4YECKOr0 COJEp KaHusA, CIIPAaBOYHbIE MaTEpPHaJIbl, peCypchl cetu MHTepHeT, BiageTs npu-
éMaMM KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHusl MHPOPMALHUU W3 OJHON 3HAKOBOW
CUCTEMBI B IPYTYIO

1.18

COo3/1aBaThb COOCTBEHHbIE KpaTKHE MUCbMEHHBIE M YCTHbIE COOOLIEHHs Ha OCHOBE 2 — 3
UCTOYHUKOB HMH(pOpMAIMKA (U3UUECKOTO COJCpPKAHUSA, B TOM YHCIE MyOJMYHO JeNaTh
KpaTKhe COOOLIEHMs O pe3yibTaTax MPOEKTOB MM Y4E€OHBIX HCCIIEAOBAHUM, NPH 3TOM
IPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIH MOHATHMHBIN anmapar Kypca (U3MKH, COIPOBOXK-
JIaTh BBICTYILICHUE NIPE3EHTALMEN

1.19

8 KJIACC

Kon
NPOBEPAEMOro
pe3yJbTara

1.1
1.2

IPYU BBIIOJHEHUH Y4YE€OHBIX IPOEKTOB M HCCIEIOBAaHUI pacupenensTh 00s3aHHOCTU B
IpyIIEe B COOTBETCTBUM C IIOCTABJICHHBIMM 3aJa4aMU, CICIUTH 3a BBIIIOJHECHHUEM IlJIaHA
JeICTBUI, aleKBaTHO OLIEHUBATh COOCTBEHHBIN BKJa/ B ACSITEILHOCTD IPYIIIBI, BBICTpAU-

BAaTb KOMMYHHUKAaTUBHOC BSaHMOHeﬁCTBHe, YUUTBIBASA MHCHUC OKPYKAOMIUX

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOT0 001ero o0pa3oBaHust

HCIIOJIB30BaTh IMMOHATHUA

pa3indaThb ABJICHHA 11O OIMMCAHHUIO UX XaPaKTCPHBIX CBOICTB M Ha OCHOBE OIIBITOB, J€MOH-
CTPUPYIOIIHUX JAHHOC (bI/I3I/IquKOC SBJICHUC

1.3

pacrio3HaBaTh MPOSBICHNUE U3YYCHHBIX (PU3NYECKHX SBICHUI B OKPYXKAIOIIEM MHUpPE, B TOM
ymciie pusnveckue SBJICHHUS B NMPUPOE, MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33]ady B
y4eOHYI0, BBIETIATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKK) (PU3UUECKUX SBICHHUH

1.4

ONKCHIBATh M3y4YEHHbIE CBOWCTBA TeNl M (hU3MUECKUE SIBJICHHS, UCHOJB3Ys (puznueckue
BEJIMYMHBI, TIPU OINUCAHWU TNPABWIBHO TPAKTOBATh (PU3UUECKUN CMBICT HCHOJIb3YEMbIX
BEJIMYMH, 0003HAUEHUS U €AUHUIIBI (PU3NYECKUX BEIMYMH, HAXOAUTH (OPMYJIbI, CBS3bIBA-
IOIIMe JTAaHHYIO (PU3MUYECKYI0 BEMYMHY C JAPYTMMH BETUYMHAMH, CTPOUTH T'papuKu U3Y-
YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITMUUH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, PU3NUECKHE SIBICHUS U MTPOLIECCHI, UCIOb3YS U3yUEHHbIE
3aKOHBI, IPH 3TOM J1aBaTh CIOBECHYIO ()OPMYIHMPOBKY 3aKOHA M 3alMCBHIBATh €0 MaTeMa-
TUYECKOE BBIPAKECHHE

1.6

O0BSACHATH (PU3MUECKHE POLECCHl U CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTYaIui
IIPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABISATh INPUUYUHHO-CIEACTBEHHBIE CBSI3H,
CTPOUTH OOBSCHEHHE U3 | — 2 JIOTMYECKHUX IIIaroB ¢ MOMOIIbI0 | — 2 M3y4eHHBIX CBOWCTBA
¢du3nUecKuX SBICHUH, GPU3NUIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

elIaTh pacyETHhIE 3a/1a4M B 2 — 3 AEWCTBHSI, UCTIONB3Ys 3aKOHBI U ()OPMYJIIBI, CBSI3BIBAIO-




1.8

1.9

1.10

1.11

1.12

mpe (pu3ndeckre BETMYMHBI: HAa OCHOBE aHalWM3a YCIOBHS 3a/ladd 3alUCBhIBATh KPAaTKOE
YCIIOBUE, BBISBISATh HEIOCTATOK JAHHBIX U PEIICHUS 3a7a4ud, BBIOMPATh 3aKOHBI U GOP-
MyJIbl, HEOOXOIUMBIE Ui €€ pellIeHHs], TPOBOAUTh Pacu€Thl U CPABHHUBATH IOJIYYECHHOE
3HaueHUE (PU3NICCKOM BETUYHUHBI C U3BECTHBIMU JIAHHBIMH

pacrio3HaBaTh MpPOOIEMbl, KOTOPhIE MOKHO PEIIMThH MPH MOMOILIH (U3UUIECKUX METOOB,
UCIIOJIb3Ysl ONMCAHUE UCCIIEN0BAHUS, BBIIEIATE IIPOBEPSIECMOE MIPEAIIOIONKEHUE, OLICHUBATD
IIPaBUJILHOCTB IOPSJIKA IPOBEICHUS UCCIIENOBAHMS, 1€]1aTh BEIBOBI

IPOBOJUTH OIBITHI IO HAOMIOJCHUIO (PU3UYECKUX SBICHUN WM (PU3UYECKUX CBOMCTB TEIN:
(bopMynHUpoBaTh MIPOBEPSEMBIE MIPENIIONOKEHHSI, COOUPATh YCTAHOBKY U3 IPEJI0KEHHOTO
000pyI0BaHUs, ONUCHIBATH X0/ ONbITA M (HOPMYITHUPOBATH BHIBOIBI

BBITIOJIHATH MPSIMBbIE U3MEPEHHS C UCIIOJIb30BAaHUEM aHAJIOTOBBIX MPHOOPOB U JIaTYHKOB
(bU3MYecKUX BEIUYHMH, CPABHUBATH PE3yJbTaThl U3MEPEHUH ¢ yU€TOM 3alaHHON a0bCOMIOT-
HOM IOTPEIIHOCTH

IIPOBOAMTH MCCIIEAOBAHNE 3aBUCUMOCTU OJHOW (PU3NYECKOM BEIMUYMHBI OT JIPYrod C uc-
N0JIb30BAaHUEM NPSAMBIX U3MEPEHMI: IUIAaHUPOBATh HUCCIIEOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATH U3MEPEHHUS, CIeys IPEI0KEHHOMY TUTaHy, (PMKCHPOBATh PE3yJIbTaThl MOITY-
YEHHOW 3aBMCHMOCTH B BUJ€ TAaOJIMIl U rpauKOB, J1eaTh BBIBOABI 110 pe3ysIbTaTaM Hccie-
JTIOBaHUs

MPOBOAWUTH KOCBCHHBIC U3MCPCHUSA (1)I/I3I/I‘-ICCKI/IX BCJIMYHMH: IIJIAHUPOBATHL U3MCPCHU, coou-
paTb 3KCOCPUMCHTAJIBHYIO YCTAHOBKY, CICAYA HpeI[JIO)KeHHOﬁ HHCTPYKIUH, U BBIYUCIIATH
3HAa4YCHUC BCIIMYHHBI

1.13

1.14

1.15

coOiroaaTh MpaBuiia TEXHUKHA OE€30MacCHOCTH MpHU padoTe ¢ 1abopaTopHBIM 000PyI0BaHU-
eM

XapaKTepu30BaTh NPUHLHUIIBI IEHCTBUS U3YUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMICTB C
OTIOPOi Ha UX OMMCAHUS, UCIOJIB3Ys 3HAHUS O CBOMCTBAX (PM3UUECKUX SIBICHUH U HEOOXO-
JTUMble (PU3HUECKHE 3aKOHOMEPHOCTH

pacro3HaBaTh IPOCThIE TEXHUUYECKHE YCTPOWCTBA M MU3MEPUTENIbHbBIE TPUOOPHI IO CXEMaM
U CXEMaTUYHBIM PUCYHKaM, COCTABIIATH CXEMBbI JJIEKTPUYECKUX LENEH € MOCIEA0BATENb-
HBbIM U NapaJICNIbHBIM COCIUHEHHUEM DJIEMEHTOB, pa3januasl yCIOBHbIE 0003HAUYEHUs dJle-
MEHTOB JJIEKTPUYECKUX LIETIEI

1.16

1.17

MPUBOIUTH MPUMEPHI (HAXOAUTh MHPOPMAIHIO O MMPUMEPAX) MPAKTHIECKOTO HCIOIh30Ba-
HUsl (U3NYECKUX 3HAHWM B MOBCEJIHEBHOM >KM3HHU JJIsl oOecrieueHus 0e30MacHOCTH Mpu
oOpaiieHuu ¢ mpubopaMu U TEXHHUYECKUMU YCTPOHUCTBAMH, COXPAHEHUS 370POBBS U CO-
OJTFOZICHUST HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIIEH cpeie

OCYIIECTBIISATh MOUCK HHGOpMAINU (HU3UIECKOTO COepKaHus B ceTH VIHTEepHET, HA OCHO-

BE€ HMMEIOIIUXCS 3HAHUUM U IyTEM CPAaBHEHUS JOIOJIHUTENIBHBIX HMCTOYHUKOB BBIICIATH
uH(pOpMalIKIO, KOTOpas SIBJISIETCS MPOTUBOPEUUBOI MITM MOXKET ObITh HEJTOCTOBEPHON

1.18

1.19

WCTIONIb30BaTh TIPU BBIMOJHEHUN Y4YEOHBIX 3alaHUil HAay4YHO-TIOMYNSAPHYIO IJUTEPaATypy
(U3UYECKOTO COoNep KaHusl, CIIPABOYHBIE MaTepHAIbl, pecypchl cetn WHTepHeT; BiIaneTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, TpeoOpazoBaHusi HH(OOPMALIUK U3 OJTHON 3HAKOBOU
CHCTEMBI B IPYTYIO

co371aBaTh COOCTBEHHBIC MUCHMEHHBIE U KpPaTKHUE YCTHBIE COOOIIEeHHs, 0000mas uHdop-
MAIMI0 U3 HECKOJIbKUX HMCTOYHUKOB (PU3UYECKOTO COJAEPIKAHUS, B TOM YHUCIE MyOITHYHO
MPEJCTABIISITh PE3YJIbTAThl MPOCKTHOMW HIJIM MCCIEAOBATEIbCKON JNEATEIIbHOCTH, PU 3TOM
IpPaMOTHO MCIIONB30BaTh U3YUYEHHBIN MOHATUIHBIN anmapar Kypca GU3MUKH, CONPOBOXKIATH
BBICTYIIJICHHE MPE3CHTAIMEH

1.20

IIPU BBIIOJIHEHNUH Y4e€OHBIX MIPOEKTOB U UCCIIeI0OBaHUI (PU3NUYECKUX MPOIIECCOB pacmpesie-
TSTh OOS3aHHOCTH B TPYIINIE B COOTBETCTBUU C IMOCTABICGHHBIMH 33/1a4yaMH, CIEIUThH 32
BBITMIOJTHEHUEM ILJIaHA JACUCTBUN U KOPPEKTUPOBATh €ro, aJeKBaTHO OLEHUBATh COOCTBEH-
HBII BKJIAJ B JIEATEIBHOCTh TPYIIBI, BRICTPABATh KOMMYHUKATHBHOE B3aUMOJCHCTBHE,
MPOSIBIISISE TOTOBHOCTh pa3peniaTb KOH(PJIUKTHI




9 KJIACC

Kon
npoBepsieMor
0 pe3yJabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAaThl 0CBOCHHUSI OCHOBHOI 00pa30BaTeJIbHOM P o-
rpaMMbl OCHOBHOT'O 00111ero 00pa30BaHusA

1.1

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

pa3ianyaTh SIBJICHUS IO OMKUCAHUIO0 UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, JI€MOH-
CTPUPYIOIIUX TaHHOE (PH3UIECKOe SBICHHE

pacro3HaBaTh NPOSBICHUE N3YUYEHHBIX (PU3UUECKUX SIBJICHUN B OKPYXKAIOIIEM MHpE, B TOM
yucie (GU3NYECKUe SIBICHUS B MPUPOJE, TPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a/1a4dy B
yueOHYI0, BBIICIISITH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKK) (DU3UYECKUX SBICHUN

1.4

OIKCBIBATh M3yUYEHHbIE CBOMCTBA Tel U (U3NYECKUE SBICHUS, UCHOJb3Yys (PU3NYECKUE Be-
JMYUHBI, IPU OMMCAHUY MPABHIBHO TPAKTOBATH (PU3MUECKUI CMBICI MCIIOJIB3YEMbIX BEIIH-
YKH, 0003HAYEHUS U €AMHUIbI GU3NUECKUX BEIMUYMH, HAXOIUTh (DOPMYJIbI, CBSA3bIBAIOILNE
JAHHYIO (PU3MUYECKYI0 BEIMYMHY C IPYTMMHU BEIMYMHAMH, CTPOUTH T'PAQUKH H3YIEHHBIX
3aBUCUMOCTEN (PU3HYECKUX BEIMYUH

1.5

XapakTepu3oBaTh CBOWCTBA Tell, (PU3NYECKHE SIBICHUS U MPOLECCHI, UCIIOIb3Ys U3yUYEHHBIE
3aKOHBI, TIPY ATOM JIaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3alMCBHIBATH €T0 MaTeMa-
TUYECKOE BBIPAKECHUE

1.6

1.7

1.8

1.9

1.10

O0BSICHATH (PU3UYECKUE MPOLIECCH U CBOWCTBA TE€J, B TOM YHUCJIE U B KOHTEKCTE CUTYaLUH
[IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYMHHO-CIIEICTBEHHBIE CBS3H,
CTPOUTH OOBACHEHHE U3 2 — 3 JIOTHYECKUX LIaroB C MOMOILBIO 2 — 3 W3Yy4EHHBIX CBOMCTBA
(bu3NYEeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemarh pacuy€THble 3a7aur (OMHUPAIOIIUECS HA CUCTEMY U3 2 — 3 ypaBHEHMI), UCIOJIb3YS
3aKOHBI U (hOPMYJIbI, CBS3bIBAIOIIME (PU3UUYECKHE BEJIWYMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3a/1a4M 3aMKChIBaTh KPATKOE YCIOBUE, BBISIBISITh HEAOCTAIONINE WIIM U30BITOUHBIE TaHHBIE,
BBIOMPATh 3aKOHBI M (POPMYJIBI, HEOOXOAUMBIE AJISl PEIICHUs, IPOBOAUTH PACUETHI U OLIEHHU-
BaTh PEAJTMCTUYHOCTD MOJIYUEHHOTO 3HAaUeHUs (PU3NUECKON BEITHMUNHBI

pacro3HaBarh MPoOJIeMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIN (PU3UYECKHX METOJIOB, HC-
MOJIb3ysl OMMCAHUE UCCIIEIOBAHNSA, BBIJIEIATH TPOBEPAEMOE MPEATION0KEHHUE, OLIEHUBATh Npa-
BUJIBHOCTbB ITOPsIJIKa IPOBEICHUS UCCIIEA0BAHM, JAEJIaTh BbIBO/IbI, HHTEPIIPETUPOBATH PE3YIIb-
TaThl HAOIIOAEHNH U OMLITOB

MIPOBOAMTD OMBITHI 110 HAOMIOACHUIO (PU3NYECKUX SBJIEHUN WM (U3NYECKUX CBOWCTB Tell:
CaMOCTOSITENIFHO COOMPATh YCTAaHOBKY U3 M30BITOYHOT0 HabOpa 000pyAOBaHUs, OMUCHIBATh
XOJI OTIbITa U €ro Pe3yiabTaThl, POPMYIUPOBATH BHIBOIbI

MIPOBOJIMTH MTPH HEOOXOUMOCTH CEPHUIO TIPSIMBIX H3MEPEHUH, ONIPEIessl CpeHee 3HAUCHHE
U3MepsieMOi BeMUYHMHBI (POKYCHOE PACCTOSIHUE COOMparomiei TUH3bI), 000CHOBHIBAThH BHI-
060p criocoba u3MepeHust (M3MEPUTEIHHOTO MPUOopa)

MIPOBOAMTH MCCIEIOBAaHUE 3aBHUCHMOCTEH (PU3UYECKHX BEIUYMH C HCIOJb30BaHUEM MpS-
MBIX HM3MEpPEHMI: IUIAHUPOBATh MCCIEOBAHUE, CAMOCTOATENIBHO COOMpaTh YCTAHOBKY,
¢buKcHpoBaTh pe3yabTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3UUYECKUX BEIUYUH B BUJE TaOIU-
111 rpa)MKOB, JIeNIaTh BHIBOJIBI IO Pe3yJIbTaTaM UCCIIEJOBAHNUS

1.12

MMPOBOAUTHL KOCBCHHBIC U3MCPCHUA (bI/IBI/I‘IeCKI/IX BCJIMYHMH: IIJIAHUPOBATb U3MCPCHUS, CO6I/I-
paTh 3KCHEPUMEHTAJIbHYIO YCTAHOBKY M BBINOJHATH MU3MEPEHHUS, CIeAys MpeIIoKEHHOM
HHCTPYKIUH, BEIYUCIIATE 3HAUYCHUC BCIIMYUHBI U AHAJIM3UPOBATH NOJTYUCHHBIC PC3YJIbTATELI C
Y4ETOM 3aIaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

co0JII0IaTh MpaBHJIa TEXHUKH O€30MaCHOCTH MPU paboTe ¢ 1a00paTOpHBIM 000pyI0BaHHEM

1.14

pa3nnyaTth OCHOBHBIC NMPH3HAKK M3YYCHHBIX (PU3MUYECKUX MOJEJEH: MaTepuanbHas TOUKa,
abCcoOTHO TBEPOE TEJNO, TOUCUHBIH MCTOYHUK CBETA, Jy4, TOHKas JIMH3a, IUIaHETapHas
MOJEJIb aTOMa, HYKJIOHHAsi MOJIEJIb aTOMHOIO s1pa

1.15

XapaKTepu30BaTh MPUHIIMIIBI ASHCTBUS 3YUYEHHBIX TPUOOPOB U TEXHUYECKHX YCTPOUCTB C




OTIOpPOl Ha MX OMMCAHUS, UCIIOJIB3Ys 3HAHUS O CBOMCTBAaX (PU3MYECKHUX SBICHUN U HE0OXO-
JTUMbIe (pU3HUECKUE 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMATHYHbIE PUCYHKH M3YYEHHBIX TEXHMUYECKUX YCTPOMCTB, M3-
MEPUTEIbHBIX MNPUOOPOB W TEXHOJOTMYECKHX IMPOLECCOB NpU pEeUIeHUH Yy4yeOHO-
MPAKTUYECKHUX 33J[a4, ONTHYECKUE CXEMbI IS MOCTPOCHUS M300paKCHHUU B IJIOCKOM 3€p-
Kajie ¥ cobuparouieit mmH3e

1.17

1.18

MPUBOJIUTH MpUMEPH! (HAXOAUTh MH(YOPMALIMIO O MPUMEpax) MPaKTUYECKOTo HCIOIb30Ba-
HUS GU3NYECKUX 3HAHUH B TIOBCEIHEBHOM KU3HU /s o0ecriedyeHns 0e30macHOCTH pu 00-
palleHuu ¢ MpudopamMu U TEXHUYECKUMHU yCTPOWCTBAMH, COXPaHEHUs 3/I0POBBS U COOJIIO-
JIEHUS] HOPM 3KOJIOTHYECKOI0 IIOBE/ICHUS B OKPYKAIOLIEeH cpenie

OCYILIECTBIISATh MOUCK MH(OpMAIK (PU3UIECKOTO CoAepKaHus B ceTu VHTepHeT, caMoCTo-
ATEIbHO (HOPMYNIHPYS MOMCKOBBIA 3alpoc, HAXOAUTh MYTU ONpeAeNieHUs! JOCTOBEPHOCTH
NOJYy4eHHOW MH(OpMAIK Ha OCHOBE UMEIOIIMXCS 3HAHUN M JOMOJIHUTEIBHBIX UCTOYHH-
KOB

1.19

1.20

UCIOJIb30BaTh MPH BBHINOJIHEHUU YUYE€OHBIX 3aJaHUN Hay4YHO-TONYJISIPHYIO JUTEpaTypy dhu-
3UYECKOI0 COJEpKaHUs, CIIpaBOYHbIE MaTepUabl, pecypchl ceTu MIHTepHET; BlajeTh Mpu-
éMaMM KOHCIIEKTUPOBaHMs TEKCTa, Mpeodpa3oBaHMsl UHPOPMALMU U3 OJHON 3HAKOBOH CH-

CTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIC M YCTHBIE COOOLICHHS Ha OCHOBE MH(POpMAIMH U3
HECKOJIbKUX UCTOYHHUKOB (PU3HUECKOI0 COACPKAHMs, IyOIMUHO NPEJCTABISTh PE3YIbTAThI
IIPOEKTHOM MJIM MCCIEA0BATENbCKON JEATEIBHOCTH, NP 3TOM TI'PAMOTHO HCIIOJIb30BaTh
W3yYCHHBIN MOHATUHHBIN amnmapar u3y4aeMoro pasjaena GU3UKA U COMPOBOXKAATH BBICTYII-
JIeHHe Tpe3eHTanuel ¢ yuéToM 0COOCHHOCTE! ayJUTOPUU CBEPCTHUKOB

1.21

IIPpU BBIITOJIHCHUH y‘-Ie6HBIX IMPOCKTOB U I/ICCJ'IC,I[OBaHI/Iﬁ (I)I/ISI/I‘IGCKI/IX MMpOLECCCOB pacIpeac-
JIATH 00S3aHHOCTH B TpyHari€e B COOTBETCTBUU C IMOCTABJICHHBIMU 3aJadaMH, CJIICAUTH 3a BbI-
MNOJIHCHUEM I1JIaHa ﬂeﬁCTBHﬁ U KOPPCKTUPOBATH €ro, aACKBATHO OLICHUBATH COOCTBEHHBIM
BKJIaZd B ACATCIIBHOCTD I'PYIIIbI, BBICTpAUBATh KOMMYHUKATHBHOC B3aI/IM0I[CI\/JICTBI/I€, IMposB-
JIs1s1 TOTOBHOCTDB pa3pCulaThb KOH(bJ'II/IKTBI




ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

7 KIIACC
Kox Kon
pasnena 3jIeme IIpoBepsiemble 3JieMeHTHI COeP/KAHUSA
HTa
®U3UKA U EE POJIb B TIO3HAHUM OKPYXAIOIIEI'O MHUPA
11 ®usuka — Hayka o npupone. SBinenus npuposl. PU3NYECKUE ABJICHUSA: MEXAHU-
4YECKHE, TEIUIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
1.2 @usnueckue BenuuuHbl. M3mepenune gusmueckux BennunH. Ousndeckue npudo-
psl. Ilorpemnocts n3mMepenuil. MexayHapoaHas cucTeMa eIMHULL
EcrecTBeHHOHAYYHBII METO MMO3HAHUS: HAOIIOIEHHE, TIOCTAHOBKA HAYYHOTO BO-
1.3 mpoca, BBIABMIKEHHE TIHMIIOTE3, SKCIIEPUMEHT IO IMPOBEPKE TUIOTE3, OOBACHEHHE
1 HaOJIFO1AEMOTO SBJICHUS
1.4 Onwucanue pU3MUECKUX SBICHUHN C MOMOIIBIO MOJIEIIEH
[IpakTuueckue padbOTHI:
W3mepenune pacCTOSHU.
15 W3mepenne 00bEMa KUAKOCTH U TBEPAOTO TETA.
Omnpenenenne pa3sMepoB MaJIbIX TEIl.
N3mepenue temmeparypbl HNpu HNOMOIIM KHIKOCTHOTO TEPMOMETpPa U JlaTUMKa
TEMIIEPATYPbI
ITEPBOHAYAJIBHBIE CBEJIEHNMA O CTPOEHNHN BEIIIECTBA
21 CTpoeHue BelecTBa: aTOMbl MU MOJIEKYJBI, MX pa3Mepbl. OMbITHI, JOKa3bIBAIOIINE
TCKPETHOE CTPOEHUE BEIIECTBA
29 J[BrkeHME JacThll BemecTBa. CBs3b CKOPOCTH JIBMKEHMS YaCTHULl C TEMIIEPATYPOU.
"~ |bpoyHOBCcKOE ABMKEHUE, TUPPY3Hs
2.3 [B3aumopeiicTBHe YacTHIl BELIECTBA: MPUTSKEHUE U OTTAJIKUBaHHE
) ArperaTtHble COCTOSIHMSI BEIIECTBA: CTPOCHUE Tra3oB, KMJIKOCTEH U TBEPABIX (KpH-
2.4 [cramMyueckux) Tenl. B3anMocBsA3b MEXIy CBOMCTBAMHM BELIECTB B pa3HbIX arperat-
HBIX COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM CTPOEHHEM
2.5 JOCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIbI
[ [pakTHUeckue padoThI:
26 OrueHka uaMeTpa aToMa METOJIOM PSAJI0B (C UCIOIb30BaHUEM (oTorpaduii).
OnbITHI 110 HAOTIOJEHHUIO TETJIOBOIO PACIIMPEHHMSI Ta30B.
OnBITH 0 OOHAPYKEHUIO JIEMCTBUS CHIT MOJIEKYJISIPHOTO PUTSDKEHUS
JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI
3.1  Mexanuueckoe 1BM>KeHHE. PABHOMEPHOE M HEPABHOMEPHOE IBUKECHHE
39 Ckopocts. CpenHsii CKOPOCTh NP HEPABHOMEPHOM JBMKEHHH. Pacuér mytu u
BPEMEHHU JIBUKCHUS
33 SIBnenue nHepuMK. 3aKOH MHEpLMH. B3anMonelicTBre Ten Kak NpuYrHA U3MEHEHUs
3 CKOPOCTH JIBUKEHUS Tell. Macca Kak Mepa HHEPTHOCTH Tela
34 [TnotHOCTH BemiecTBa. CBs3b INIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €JUHULE 00HE-
Ma BEILECTBa
3.5 | Cwia Kak XapakTepUCTUKa B3aUMOACHCTBHSI TE
3.6 | Cuia ynpyroctu u 3akoH ['yka. I3MepeHue Cuiibl ¢ HOMOIIbIO JUHAMOMETPA
3.7 SIBneHne TATOTEHU U cuia TshkecTH. Cuila TSHKECTH Ha APYrux IiaHeTax. Bec Tena.

HeBecomocTn




3.8

Cuna tpenus. TpeHue cKoIbKEHHs U TPEHHUE NTOKOs. TpeHne B IpUpOIe U TEXHUKE

3.9

CrnosxeHue cuil, HapaBJIEHHbBIX 110 OJHOW IpsiMoii. PaBHOEHCTBYOIIIAsI CUTT

3.10

[IpakTuyeckue paboOTHI:

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBMO)KEHHS (IIapyuKa B JKHJIKOCTH, MOJEIH
JNIEKTPUYECKOTO aBTOMOOWIS W Tak pnanee). OmnpeneicHue cpeaHeld CKOpPOCTH
CKOJIbKEHHSI OpyCKa WJIM IIapuKa 10 HAKJIOHHOH miockocTH. OmnpeneneHue mioT-
HOCTH TBEPIOTO Teia. OIBIThI, JEMOHCTPUPYIOILINE 3aBUCHMOCTh pacTshKeHUs (Jie-
dopmMarn) npy>XKuHBI OT HPHIOKEHHOW CHIIBL. OIBITHI, 1EMOHCTPUPYIOIIUE 3aBH-
CHMOCTb CHJIBI TPEHUS CKOJILKEHHsI OT Beca Tejla U XapakTepa CONPUKACAIOIIMXCS
MTOBEPXHOCTEU

3.11
3.12

DU3NUECKUE SABJICHUS B IPUPOJE: IPUMEPHI ABHKCHHUSA C PA3IMYHBIMU CKOPOCTSMU B
JKUBOM U HE)KUBOM NPUPOE, ACUCTBUE CUIIbI TPEHHUS B IPUPOJIE U TEXHUKE

TexHuueckue YCTpOﬁCTBaZ JUHAMOMCTP, HOAIIHUITHUKHU

JIABJIEHUE TBEPIBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

I[aBJ'ICHI/Ie TBépI[Ol"O tena. CrnocoObl YMCHBUICHUSA U YBCIIMUCHUS JABJICHUA

4.2

I[aBJ'ICHI/Ie rasa. 3aBUCUMOCTb JaBJICHHA ra3a OT O6’béMa, TEMIICPATYPhbI

4.3

44

Hepez[aqa JaBJICHUA TBépI[LIMI/I TCIaMHU, XKHUIKOCTAMU M Ira3daMu. 3akon Ilackais.
IIneBMaTHYSCKHE MAITMHEI

3aBUCHMOCTh JTaBJICHUS KUAKOCTH OT TIyOWHBI. [ mapocrarnueckuii mapagokc. Co-
oOmraroruecs cocypl. [ 'uapaBinyecKkue MexXaHu3Mbl

4.5

4.6

Atmocdepa 3emin u aTMocdepHoe AaBiieHue. [[puurHbI CyImecTBOBaHUS BO3IYIII-
Hoi oOosouku 3emiu. OnbiT Toppuuenan. 3aBUCUMOCTh aTMOC(EPHOTO JAABICHUS
OT BBICOTHI HaJl YPOBHEM MOPS

Msmepenune atmocdepHoro nasneHus. [Ipubopbr mist u3amepeHus: aTMochepHOro
JIaBJICHUS

4.7
4.8

4.9

4.10

4.11

JleiicTBue ®HUIKOCTH M r'a3a Ha MOTPYKEHHOE B HUX TeJo. BelTankuparomias (apxu-
Me0Ba) cuiia. 3aKoH Apxumena

[ImaBanme ten. BoznyxomnnaBaHue

[IpakTuueckue paboOThI:

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJAE OT 00bEMa MOTPYKEHHOW B KUII-
KOCThb 4acTu Tena. OmpeneneHne BHITAIKUBAIONMICH CUIIbI, ACHCTBYIOIIEH Ha TEo,
NOTPYKEHHOE B KUAKOCTh. [[poBEepKa HE3aBUCUMOCTH BBITAJIKUBAIOILIEH CHUJIbI, ACH-
CTBYIOIIIEH HA TEJIO B JKUIKOCTH, OT Macchl Tesa. OmbITHI, JEMOHCTPUPYIOIIHE 3aBU-
CUMOCTb BBITAJIKWBAIOINIEH CUJIBI, IEHCTBYIOIICH Ha TEJNO B KUIKOCTH, OT 00BEMaA
MOTPY)KEHHOW B KHAKOCTh YacTH Tela ¥ OT TUIOTHOCTH  JKHJKOCTH.
KoncrpynpoBanue apeoMerpa WM KOHCTPYUPOBAHUE JIOJAKUW U OIpeAelieHHe e
Ipy30I10ABEMHOCTH

duznyeckue SIBICHUS B IPUPOJIC: BIMSIHUE aTMOC(HEPHOTO JaBIEHUS HA KUBOU Op-
TaHU3M, TUIABaHKE PHIO

TexHuuyeckue ycTpoWcTBa: COOOMIAIOIIMECS COCYIbl, YCTPOMCTBO BOAOIPOBO/A,
TUPABIMYECKU TIpecc, MaHOMETp, OapoMmeTp, BBICOTOMEp, IMOPIITHEBOM Hacoc,
apeomeTp

PABOTA, MOIIHOCTD, OHEPI'MA

5.1 | Mexanundeckas pabota

52 Mexanudeckas MOIIHOCTE

53 [IpocTeie MexaHU3MBI: pbluar, 0J0K, HAKJIOHHAs IUIOCKOCTh. [IpaBuio paBHOBecHs
pbluara

54 | IlpumeHeHue mpaBuiia paBHOBECHs pblyara K 0JI0KYy




«3070TOC TIPaBUIO» MEeXaHUKH. KoApHUIMEHT Mone3HOoro NeHCTBHS MEXaHHU3MOB.

5.5
[IpocTeie MexaHU3MBI B OBITY U TEXHHUKE

5.6 [ToTeHmanbHas SHEPTUM TeJa, MOJHITOr0 HaJl 3eMIIEH

5.7  Kunetuueckas 3HEprusi

[Tonnas MexaHwm4eckas SHEpPIus. 3aKOH U3MEHCHUS H COXpPaHCHUA MeXaHW4eCKOoM

5.8
SHEPTUH
[IpakTuyeckue paboOTHI:
Omnpenenenne paboOThl CHIIBI TPEHUS NPU PAaBHOMEPHOM JIBU)KEHUU Tela 10 TopHU-
5.9 30HTAJILHOM MOBEPXHOCTH. MccienoBanue ycinoBuii paBHOBecus pbluara. M3mepe-
Hue KIIJ[ naknoHHoO# miiockoctu. M3ydeHue 3akoHa COXpaHEHUsS] MEXaHUYECKOU
SHEPTUU

5.10  ®usznuueckue ABICHUA B IPUPOJIC: phIYark B TEJIE YEIOBEKA

TexHuueckue YCTpOﬁCTBaZ pbryar, HO,Z[BI/I)KHblﬁ n HCHO,I[BI/I)KHHﬁ 6J'IOKI/I, HaKJIOHHAasA

5.11
IJIOCKOCTbh, POCTHIE MEXAHU3MBI B OBITY

8 KJIACC
Kon Kox
IIpoBepsiemble 371eMeHTHI COAEPKAHNUS
pa3aesia  3jieMeHTa
TEIIJIOBBIE SIBJIEHI S
OCHOBHBIG ITOJIOKCHU A MOJICKy.H?IpHO-KI/IHCTI/ILIeCKOI\/JI TCOpI/II/I CTpOCHI/Ifl BCIIICCTBA.
6.1 Macca u pazmepsl MonieKyd. ONbIThL, TOATBEPKAAIOUINE OCHOBHBIE MOJIOKEHUS MO-

JIEKYJIIPHOKHUHETUYECKON TEOPUU

Mogaenu TBépI[OFO, KHUIKOIro u T 33006p33HOF0 COCTOSIHHM BCIICCTBA.

6.2
Kpucrannnueckue u amopdHsbie Tena

OObscHEHNE CBOMCTB ra3oB, *KMJIKOCTEH U TBEPABIX TEJ HA OCHOBE MOJIOXKEHUI MO-

6.3 o
JICKYJIIDHOKUHCECTUYCCKOU TCOPHUU

64 CmaurBaHUE M KallUJUISIPHBIE SIBJICHUS

6.5 TeruoBoe paclIMpeHue U cxKaTHue

6.6 TeMr{epaTypa. CBs3b TEMIICPATYPBI CO CKOPOCTBHIO TCINIOBOT'O ABHUIKCHUS YaCTULL

Buytpennss sneprus. CriocoObl U3MEHEHHs] BHYTPEHHEW SHEpruu: Teruionepenadya

6.7
U COBEpILIeHHE pabOThI

6 6.8 Buasr TCILIONICpCaAavYu: TCIJIOMPOBOJHOCTh, KOHBCKI M, U3JTYYCHHUC

6.9 KonnuecTBO TEIIOTHL. VaenpHas TEMIOEMKOCTD BEIISCTBA

6.10  TemytooOMeH M TEIIOBOE paBHOBECHE. Y paBHEHHUE TEIJIOBOTO OaslaHCca

IInaBnenne wu OTBCPACBAHUC KPUCTAJUIMYCCKUX BCIICCTB. VYaenpHas TeIlioTa
IIJIaBJICHUSA

6.11

[TapooGpazoBanue u xkoHaeHcanus. Mcnapenne. Kunenue. YaenpHas Teruiora ma-

6.12
poo6pa303aHI/I${. 3aBHCHMOCTD TCMIICPATYPbI KUIICHUSA OT aTMOC(bepHOI‘O JaBJICHUA

6.13  BnaxhHocTh BO3ayxa
6.14  DHeprud TorMBa. Y AejbHas TEIUIOTAa CTOPAHUS

[Tpunnune! pabotsl TeroBbix asurarenerd KIIJ TtermmoBoro mpurarens. TernmoBbie

6.15 .
JIBUTATENH U 3aIIUTa OKPYKAIOIIEH CpeJibl

6.16  3axkoH coXpaHEHMsI U IPEBPALIEHHS SHEPTUH B TEIUIOBBIX IIpOLECCAX

[IpakTuyeckue paboOTHI:

6.17 .
OnpIThI 10 OOHAPYKEHUIO IEHCTBUS CHJI MOJIEKYJISIPHOTO MPUTSIKEHUSI.




OnpITHI 10 BEIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOW COJIM WIIM caxapa.

OmnbITel 0 HAOMIONEHHUIO TEIUIOBOIO PACHIMPEHMs Ta30B, KUIKOCTEH U TBEPABIX
Tel.

Omnpenenenue naBiaeHUs BO3AyXa B OaNIOHE MINPULIA.

OmnbITH, IEMOHCTPUPYIOIINE 3aBUCUMOCTH JIABJICHHUS BO3/AyXa OT €ro oobéma u
HarpeBaHus WIKA OXJIaXKICHUS.

IIpoBepka runoressl JIMHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJIKOCTH B TEPMO-
METPUYECKOI TpyOKe OT TeMIepaTypshl.

HaOJI0IeHNe U3MEHEHUSI BHYTPEHHEH YHEPTUU Tella B Pe3ysbTaTe TeIUionepeaadn u
pabOoThI BHELIHUX CHIIL.

HccnenoBanue sBICHHUS TEIUIOOOMEHA MPH CMEIIMBAHUU XOJIOJHOW U TOpsdel BO-
IBL.

OmnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOIO BOAOM IpU TEIUIOOOMEHE C
HarpeTbiM METANINYECKUM LIWJINHIPOM.

Omnpenenenue yaeapHON TEINIOEMKOCTH BELIECTBA.

HccnenoBanue npouecca uCapeHusl.

OIIpECIIEHUE OTHOCUTEIBHON BIAXKHOCTH BO31YyXa.

Onpenenenne yenbHON TEIUIOTHI IUIABJICHUS JIbJA.

dusznyeckue SIBICHUS B MpupoAc: MOBCPXHOCTHOC HATAKCHHUC U KAIIWJUIAPHBIC SAB-

6.18  yenus B mpupoje, KpUCTALIBI B Ipupoe, u3nydenue CoiHIa, 3aMep3aHue BOAOE-
MOB, MOPCKHE OpHU3bl; 00pa3oBaHue POCHl, TYMaHa, HHEsl, CHEera.
TexHuyeckue YCTpOICTBa: KamMIUISAPBI, MPUMEPHI HCIOJIB30BaHUSA KPHUCTAIUIIOB,
6.19 KUJKOCTHBIM TEPMOMETp, JATUYUK TEMIIepaTyphbl, TEPMOC, CUCTEMA OTOIUICHHS J10-

MOB, TUT'POMETPBI, ICUXPOMETP, IaApOBasd Typ61/1Ha, ABUTATC]Ib BHYTPECHHET'O Cropa-
HUA.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpuzanus Ten. [[Ba posia aneKTpuUYecKux 3apsaoB
79 BianmonetictBue 3apsikeHHBIX Tell. 3akoH KymnoHa (3aBHCHMOCTh CHIIBI B3aUMO/IEH-
’ CTBUS 3apSDKEHHBIX TEJ OT BEJTUYHUHBI 3aPSJIOB U PACCTOSIHUS MEX]TY TEITaAMHU )
73 Onekrpuueckoe nojie. Hanmpspk€HHOCTH anexkTpuueckoro nois. [IpuHnun cymnep-
) MO3UITUH IIEKTPHUUECKUX MOJeH (Ha KaYeCTBEHHOM YPOBHE)
74 Hocutenu »snekTpuyeckux 3apsaoB. OJIEMEHTapHBbIA 3JIEKTPUUYECKUN 3apsl.
) Crtpoenue atoma. [IpoBOTHUKY U AUDIIEKTPUKHT
7.5 3aKOH COXPaHEHHUS JIEKTPUUYECKOTr0 3apsia
76 DIEKTPUUYECKHUI TOK. Y CIOBHS CYIIECTBOBAHUS JIEKTPUUYECKOro ToKa. McTouHuKu
IMOCTOSTHHOT'O TOKa
77 HeﬁCVTBHﬂ ANEKTPUIECKOTO TOKA (TEINIOBOE, XMMHYECKOE, MAarHUTHOE). DIIEKTPH-
YECKHUM TOK B JKHUJIKOCTSIX M ra3ax
7.8 Onektpuueckas 1enb. Cuia Toka. DNeKTPUYECKOe HANPSKEHNUE
7.9 ConpoTuBieHNE NPOBOJHUKA. Y I€IbHOE COPOTHUBIICHUE BEIIECTBA
7.10 3akoH OMa aJid yyacTka 1enu
7.11 [TocnenoBarenbHOE U NapaJIENbHOE COEAMHEHUE TPOBOIHUKOB
7.12 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. 3akoH JIkoyis — JleHma
713 DIIeKTPUYECKHE LIETTH U MOTPEOUTENH IICKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMbBIKAHHUE
7.14 ITocTostHABIEe MaruuThL. B3anMoaecTBHE MOCTOSHHLIX MarHUTOB
7.15 MaruauTtHoe 1mojae. MarauTHoe 1ojie 3eMIIH U €ro 3HAUSHHE I KU3HHM Ha 3eMIIe
716 Oneir  Opcrena. MarnuTHoe 1osie  3JeKTpUuYeckoro Toka. llpumeHeHue

OJICKTPOMAardHuTOB B TCXHHUKE




7.17

7.18
7.19

JleiicTBE MarHUTHOTO IOJI Ha IMPOBOAHMK C TOKOM. DJIEKTPOJBUTATENb IOCTO-
STHHOTO TOKa. Mcrmosib30BaHKe AJEKTPOJBUTATENCH B TEXHUYECKUX YCTPOMCTBAX U
Ha TPaHCIOpTE

Onpitel @apanes. SABneHue snekTpoMarHuTHON MHAYKIUU. [IpaBuio Jlenna

Onextporeneparop. CriocoOb! MOTyYeHUS IIEKTPUIECKON SHEPTrUuu. DIEKTPOCTAH-
1[MU Ha BO30OHOBIIIEMbIX HCTOYHUKAX SHEPTUU

7.20

7.21

7.22

[TpakTnyeckue paboOTHI:

OnbITH 10 HAOIIOACHUIO STCKTPU3ALUH TEJI MHAYKIIUECH U IPH COPUKOCHOBEHHH.

HccnenoBanue JeNCTBUSA 3JIEKTPUYECKOTO MOJIA HA IIPOBOJAHUKY U JUDIIEKTPUKH.

COopka u mpoBepka pabOoThI NMEKTPUIESCKOMN IIEH MOCTOSTHHOTO TOKA.

M3MepeHue U peryJIMpOBaHUE CUJIBI TOKA.

W3mepenue u perynupoBaHue HANPSKEHMUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT CONPOTHUB-
JICHUS PE3UCTOPA U HANPSKEHUS Ha PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD 3JIEKTPUYECKOTO CONPOTHUBIIEHUS IPO-
BOJHMKA OT €T0 JJIMHBI, IUIOIIA 1 [IONEPEYHOr0 CEYEHMsI U MaTepHaa.

ITpoBepka mpaBumiia CI0KEHUS HANPSHKEHUH IPU MOCIEA0BATEIbHOM COEINHEHUN
IBYyX pe3uctopoB. [IpoBepka mpaBuia Juist CHIIbI TOKa MPHU NapajuIeIbHOM COEIUHE-
HUM pe3uctopoB. OmnpeneneHne paboThl 3JIEKTPUUECKOro TOKa, WAYILEro 4epes pe-
3uctop. OnpeneneHre MOIIHOCTH 3JIEKTPUUECKOI0 TOKA, BBIAEISIEMON Ha pPEe3UCTO-
pe. MccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HIYLIETO 4Y€pe3 JIaMIIOUKy, OT Hamps-
xeHus Ha Hell. Onpenenenue KIIJ] narpeBarens. MccnenoBanue MarHuTHOTO B3au-
MOJICHCTBUS IIOCTOSIHHBIX MAarHUTOB. M3yuyeHue MarHuTHOro moJsi MOCTOSIHHBIX
MarHMToOB IIPU UX O0ObEIUHEHUH U paszjaencHuu. VccienoBanue NeHCTBUS DJIEKTPU-
YECKOr0 TOKa Ha MarHUTHYIO CTpenKy. OTBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD
CHJIBI B3aUMOJICHCTBUS KaTYIIKU C TOKOM M MarHuTa OT CHJIbl TOKAa M HalpaBJICHUS
TOKa B KaTymike. M3yueHue NelCTBUS MarHUTHOTO IOJIS HA MPOBOJHUK C TOKOM.
KoHnctpyupoBanue u uzydenue pabotsl snekrpoasuratens. Mzmepenue KIIJI snex-
TPOJBUTATENbHON yCTaHOBKU. ONBITHI 110 UCCIIEIOBAHUIO SIBJICHUS AJIEKTPOMAarHuT-
HOM MHAYKIIMH: UCCIECIOBAHUE U3MEHEHUI 3HAYCHUS U HAINpaBJICHUS WHAYKLIHUOH-
HOTO TOKa

duznyeckue SIBICHUS B IPUPOJIE: MIEKTPUUECKHUE SBJIEHUS B aTMochepe, dIeKTpu-
YeCTBO >KHMBBIX OPraHW3MOB, MarHUTHOE MoJje 3eMid, Apeild MoIrocoB, poib Mar-
HUTHOTO ITOJISI IJIs KU3HU Ha 3eMle, MTOJISIPHOE CUSTHHE

TexHuyeckue ycTpoicTBa: 3JE€KTPOCKOI, aMIEPMETP, BOJILTMETP, PEOCTaT, CUETUNK
AJIEKTPUUYECKON SHEPTUH, dJIEKTPOOCBETUTENbHbBIE PUOOPHI, HArpeBaTEIbHbIE JICK-
TPONIPUOOPHI (IIPUMEPHI), INEKTPUUECKUE MPEAOXPAHUTENN, FIEKTPOMArHUT, JJIeK-
TPOJBUTATEIb IOCTOSIHHOI'O TOKA, FTEHEPATOP MOCTOSTHHOTO TOKa




9 KJIACC

Kon
pasnena

Kon
SeMEHTA [IpoBepsieMble AIE€MEHTHI COACPHKAHUS
MEXAHUWUYECKUE SABJIEHUA

8.1 Mexanunueckoe ABuxkeHue. Marepuanbnas Touka. Cucrema orcuéra

8.2 OTHOCUTEIBHOCTh MEXAHUUECKOTO JIBHXKCHHS

8.3 PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHUE

2.4 HepaBnomepnoe npsmonunerinoe apuxeHue. CpeaHsisi ¥ MTHOBEHHAsE CKOPOCTh
Tesa Py HEPaBHOMEPHOM JIBUKEHUH

8.5 Yckopenue. PaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKECHUE

8.6 CBobonHoe nagenue. OnpiThl ['anunes

g7 PaBHOMepHOE nBMXKEHHE IO OKpyKHOCTH. [lepron m wactora obpamenus. JIu-
HelfHas U yraoBasi ckopocTu. LleHTpocTpeMuTeNnbHOE YCKOpEeHUe

8.8 ITepBbiii 3akoH HproTOoHA

8.9 Bropoii 3akon HetoToHa

8.10 Tperunii 3akon HeroToHa

8.11 [IpuHUMI Cyneprno3uuuu CUil

8.12 Cwita ynpyroctu. 3akoH ['yka

3 13 Cuita TpeHus: Cuiia TPEHUS CKOJIBKEHHUSI, CHJIa TPEHUS TIOKOsI, IPYTUE BUIBI TPE-
HUS

3 14 Cuna TSKECTH U 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJIHOTO Maje-
HUS

815 Hewxenue tuaner Bokpyr Comuna. IlepBas kocMmuYeckass CKOPOCTb.
HesecoMocTh u neperpys3ku

8.16 PaBHOBecue marepuanbHON TOUKU. AOCOIIOTHO TBEPOE TENO

317 PaBHOBecue TBEpHOro Tena ¢ 3aKPEINIEHHOW OChIO BpalieHus. MOMEHT CHIIBL.
IlenTp TsKECTH

8.18 Nmnynbsc tena. M3menenne umnynbca. UMmynbe cuiibl

8.19 3aKOH COXpaHEHUsl UMITYJIbCa

8.20 PeakTuBHOE ABUXKEHUE

8.21 Mexanuueckasi paboTa U MOIUTHOCTb

8.22 PaGora cun tsxecTH, ynpyroctu, TpeHus. CBsi3b SHEprU U paboThl

8.23 [ToTreHmanbHas SHEPrust Tela, MOJHIATOr0 HaJl MOBEPXHOCTHIO 3eMIIU

8.24 [ToTeHumanbpHas YHEPrUs CKATOU MPYKUHBI

8.25 Kunernueckas sHeprus. Teopema 0 KHHETHYECKON S3HEPTUU

8.26 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUn
[IpakTudeckue paboOTHI:
Omnpenenenue cpeqHeil CKOPOCTU CKOJIbKEHHUSI OpycKa WM JABM)KEHHUS IIapuKa
M0 HAKJIOHHOM miIockocTu. OnpeneneHne YCKOPEHUsl Tejla IpU PaBHOYCKOPEH-
HOM JIBHKEHHUH 110 HAKIIOHHOM MJIOCKOCTH.

827 UccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JIBHKE-

HUU 0€3 HaYaIbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: €CIU MPH PABHOYCKOPEHHOM JIBIDKEHUHU 0€3 HayaIbHOU
CKOPOCTH TYTH OTHOCATCS KaK PsII HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIHEC
[IPOMEXYTKH BPEMEHH OJJUHAKOBBL.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUSI CKOJIBKEHUSI OT CHIIBI HOPMAJIBHOTO




8.28

nasienus. Omnpenenenue Kodp@uuueHTa TpeHHs CKojJbkeHus. OnpeneneHue
XECTKOCTH TpYXKHHBI. OmnpejeneHue padoThl CHIBI TPEHUS MPH PAaBHOMEPHOM
JBUKCHHUH TeJa M0 TOPU30HTAIBHOM ToBepXHOCTU. OmnpeneneHue padoThl CHITBI
YIPYTOCTH MPH MOABEME TPy3a C UCIOIb30BAHUEM HETIOBUKHOTO M ITOABHIKHO-
ro OJIOKOB

dusnueckue SBJICHUS B npupoac: NMprUJInMBbI U OTIIMBBI, ABUKCHHUC IJIAHCT Coun-
HEYHOM CHUCTEMBI, pCAKTUBHOC IBUXCHHUE ) KUBBIX OPI'aHU3MOB

8.29

TexHudeckue yCTpONCTBA: CHUJIOMETpP, NATUYMKU IOJOKEHHUS, PACCTOSIHUSA U
YCKOPEHHS, PAKETHI

MEXAHUWYECKUE KOJIEFAHUMA 1 BOJIHBI

Konebarenbnoe asmxenue. OCHOBHBbIE XapaKTEPUCTHKU KojeOaHUM: MepHo/,

o1 4acToTa, aMILIUTyAa
92 MareMaTnyeckuil ¥ NPYKUHHBIA MasTHUKU. [IpeBpaiienne s3Hepruu npu Kose-
' 0aTenbHOM JIBUKECHUHU
9.3 3aryxatomue Kojedbanusi. BeiHyx/1eHHble KojeOanus. Pe3onanc
Mexannuecknue BosHbL. CBOMCTBa MEXaHMYECKHUX BOJIH. IIpomonbHble u momne-
94 peuHble BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTh €€ pacnpocTpaHeHus. MexaHuueckue
BOJIHBI B TBEPJIOM TeJI€, CEICMUYECKHUE BOJIHBI
9.5 3ByK. [’ pomMKkoOCTb 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wubpa3Byk U yiabTpa3ByK
? [IpakTuueckue paboThI:
OnpezneneHue 4acTOThI U MEpHOA KoleOaHUH MaTeMaTHUECKOro MasiTHUKA.
Omnpenenenye 4acToThl U Neproia KojaeOaHui Npy>KMHHOTO MasiTHUKA
9.7 HccnenoBanue 3aBUCUMOCTH NEpHO/a KOJIEOaHUH MOABELUIEHHOTO K HUTH Ipy3a
OT AnuHbl HUTU. MccaenoBanue 3aBUCUMOCTH Neproja KoieOaHull MpyKUHHOTO
MasiTHHKA OT Macchl rpy3a. [IpoBepka He3aBUCHUMOCTH MepHoAa KojaeOaHui rpy-
3a, MOJBEIIEHHOI0 K HUTH, OT MacChl Tpy3a U KECTKOCTU NpYyKuHbl. 3mMepenune
YCKOPEHHUs1 CBOOOTHOTO TaICHHS
9.3 qDI/BI/I‘ICCIiI/Ie ABJICHUSI B IIPUPOJIE: BOCIPHUATHE 3BYKOB JKMBOTHBIMH, 3EMJIETPS-
CeHHe, CEeHCMUYECKHE BOJHBI, I[yHAMH, 3XO
9.9 TexHuueckue ycTpoHCTBa: IXOJIOT, UCIIOJIb30BAHUE YIBTPa3ByKa B OBITY U TEX-
HUKE
SJIEKTPOMAT'HUTHOE IT1OJIE 1 SJIEKTPOMATI'HUTHBIE BOJIHBI
10.1 DNEKTPOMarHUTHOE MOJI€. DJIEKTPOMAarHUTHbIE BOJHBI. CBOMCTBa 3J€KTpOMar-
HUTHBIX BOJIH
10.2 [IIxana >IeKTPOMarHUTHBIX BOJIH
10.3 DneKkTpoMarHuTHas npupoza ceeta. CKopocTh cBeTa. BonHOBBIE CBOMCTBA CBETA
10 [IpakTuyeckue paboOTHI:
10.4 N3ydeHne cBOMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIbI0 MOOMIBHOTO Tenedo-
Ha
10.5 dusnueckue sSBICHUS B MIPUPOJE: OMONIOTHYECKOe AeWCTBUE BUIUMOTO, YIbTpa-
($b1OIETOBOrO U PEHTI€HOBCKOIO M3ITy4YeHU N
10.6 Tei(HI/I‘IeCKI/Ie YCTPOMCTBA: HCIIOJIB30BAHUE DJIEKTPOMArHUTHBIX BOJH IS COTO-
BOM1 CBSI3U
CBETOBbBIE ABJIEHUA
1 11.1 JlyueBas monenb cBera. IcTouHMKY cBeTa
11.2 [IpsamosnuHeitHOE pacTpOCTpAHEHUE CBETA
11.3 Ortpaxenue cBera. [nockoe 3epkano. 3aKOH OTPAKEHHS CBETA




[Ipenomnenne cBera. 3akoH mnpenomieHus cBera. IlomHoe BHyTpeHHee

11.4
OTpa)KEHUE CBETA

11.5 JIunza. Xop nyyel B IUH3E

11.6 Onrtuueckas cuctema GoToarmapara, MUKPOCKOIIA U TeIeCKoma

11.7 I'a3 kak ontuyeckas cuctemMa. bIIM30pyKoCTh U 1albHO30PKOCTh

11.8 Pasnoxxenue 6enoro cseta B crektp. OnbiTel HhtoToHa. CroskeHue crexkTpaib-
HBIX 1IBE€TOB. /ucnepcus ceera
[TpakTuueckue paboThI:
HccnenoBanue 3aBUCMMOCTH yIila OTPaXXE€HUSI CBETOBOI'O JIyda OT yIJIa aJCHHUS.
W3ydeHne xapakTepuCTUK U300pakeHus MpeIMeTa B INIOCKOM 3epKaJie.
HccnenoBanue 3aBUCMMOCTH YIJla MPEJIOMIIEHHS] CBETOBOIO JIy4a OT yrja Imaje-
HUS Ha TPAHMIIE «BO3/1YX — CTEKIIO».

11.9 [Toydenne n300paeHuid ¢ TOMOIIBIO COOMPAFOIIICH JIMH3BI.
Omnpenenenne GOKYCHOTO PACCTOSHUSI U ONTHUYECKOW CHUIIBI COOMparoiei J1H-
3Bl
OMBITHI MO PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.
OnbITH IO BOCTIPUATHIO LIBETA MPEIMETOB IIPU MX HAOJIOACHNH Yepe3 IIBETOBBIC
GUIBTPHI

11.10 ®dusnueckue sBiaeHUs B npupoje: 3arMenust Connua u JIyHsl, LBeTa Tej, ONTH-
YecKue SBJICHUS B aTMocdepe (mBeT Heba, pedpakius, pagyra, MUPax)

11.11 TexHU4ecknue yCTpOHCTBA: OYKHM, MEPHUCKOMN, (oToammapar, ONTHYECKHE CBETO-
BOJIbI

KBAHTOBBIE ABJIEHUA

12.1 OmnsiThl Pesepdopaa u muianerapHas Mojienb aroma. Mojiens atoma bopa

12.2 Hcnyckanue u nornomeHue ceera aromoM. KBaHnTsl. JInHe4aTbie CIEKTPBI

12.3 PagunoakTuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3aydeHUs

12.4 Crtpoenue atomHoro siapa. HykimonHnast Moaens aToMHOTO sijipa. M30Tomns

12.5 PaanoaktuBHbIe TpeBpaienus. [lepuoa noypacmana aTOMHBIX s11€p

12.6 SAnepHbie peakuu. 3aKOHbI COXpPaHEHHUS 3apsSJ0BOIO U MaCCOBOT'O YHMCET

12.7 OHeprus CBA3M aTOMHBIX siiep. CBsA3b MAacChl U YHEPTUU

12.8 Peakuuu cunrtesa u nenenus saep. Mcrounuku sHeprun CosiHLIA U 3BE3]T

12 12.9 Snepnas sHepretuka. [leficTBUE paguOaKTUBHBIX M3Iy4YE€HUW HA KUBBIE Opra-

HU3MBI
[TpakTiueckue paboThI:
Habmroienre CrionHbIX U IMHEHYAThIX CIIEKTPOB U3ITYYCHHUS.

12.10  HUccnenoBaHue TPEKOB: U3MEPEHUE YHEPTHUH YACTHUIIHI IO TOPMO3HOMY MYTH (TIO
¢dororpadusim).
W3mepenne paaroakTUBHOTO GhoHa
duznyeckue SBJICHUS B MPUPOJIE: €CTECTBEHHBIN PaJuOaKTUBHBIA (POH, KOCMU-

12.11  yeckwue ny4yH, palMOAKTUBHOE U3JIyYEHUE MPUPOIHBIX MUHEPAJIOB, JIEUCTBUE pa-
JTUOAKTUBHBIX M3JIYY€HUN HA OPTaHU3M YeJlIOBeKa

12.12 TexHuuecKkrne yCTpOMCTBA: CHEKTPOCKON, WHIMBUAYAIBHBIN JTO3UMETp, KaMmepa

Bunbcona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHMUA K PE3YJIbTATAM OCBOEHMUA
OCHOBHOMH OBPA30OBATEJIbHOM ITPOTPAMMBI OCHOBHOI'O OBIIIET'O OEPA30BA-

HUA

Kon
npoBepsieMo
ro
TpedoOBaHUs

IIpoBepsiemble TPeOOBAHUA K MPEAMETHBIM pe3yJbTaTaM 02a30BOr0 YPOBHSI OCBOEHHUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 0011Iero 00pa30BaHUS HA OCHOBE
orocC

[Tonumanue ponu (GU3MKK B HAYYHOH KapTHHE MHUpA; CHOPMUPOBAHHOCTH 0A30BBIX MpE-
CTaBJICHUH O 3aKOHOMEPHOM CBSI3U M II03HABAEMOCTH SIBJICHUN NPUPOIBI, O POJIM IKCIEPHU-
MEHTa B (PU3HUKE, O CUCTEMOOOpa3yromei ponu (pU3NKN B pa3BUTUN €CTECTBEHHBIX HAYK, T€X-
HUKU U TEXHOJOTHH, 00 3BOIOLMM (PU3NYECKUX 3HAHUN U UX POJIM B LIEJOCTHOM €CTECTBEH-
HOHAy4YHOH KapTHHE MHUPA, O BKJIA/E POCCUHCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BH-
TUE HayKH, 00BSICHEHUE MPOLIECCOB OKPY’KAIOIIEr0 MUPA, pa3BUTHE TEXHUKU U TEXHOJIOTHH

3HaHuA 0 BUAAX MaTepHUH (BELIECTBO U MOJE), O ABMKEHUH KaK CIIOCOO€ CYIIECTBOBaHUS Ma-
Tepuu, 00 aTOMHO-MOJIEKYIJISIPHON TEOPHH CTPOCHUS BEUIECTBA, O (PU3MYECKON CYIIHOCTH SIB-
JeHUH IpUPObl (MEXAaHHMUECKUX, TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX M KBAaHTOBBIX); YMEHUE pa3-
JMYaTh SBJICHUA 10 OIMCAHUIO MX XapAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, IEMOHCTPHU-
PYIOUIMX JaHHOE (PU3UYECKOE SIBIIEHUE, YMEHHE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (U-
3UYECKUX SIBJICHUN B OKPY’KarOIleM MUPE, BbIIEIsAS UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK)

BJIB,I[GHI/IG OCHOBaMH MHOHSITHIHOTO afnmapara 1 CUMBOJIMYECKOI'O SA3bIKa (1)I/I3I/IKI/I 1 HCIIOJIB30-
BaHUC UX U1 pCHICHUSA y‘IC6HLIX 3aa4; YMCHHUC XapaKTCPU30BaATh CBOMCTBA TCII, q)HSquCKI/IC
SABJICHUSA U ITPOUCCCHI, UCITOJIb3Ys (1)YH[[aM€HTaJII>HI)I€ N OMIIMPHUYCCKUC 3aKOHBI

YMeHne onuchBaTh HN3YUYCHHBIC CBOMCTBA TEI U (1)H31/I‘-I€CKI/I€ ABJICHUA, HUCIIOJIb3Ys (1)1/131/1116-
CKHUEC BCINYHNHBI

Brnanenue ocHOBaMU METO/IOB HAYYHOTO TO3HAHHS ¢ YUETOM COOJIIOJCHHS MpaBmil Oe3omac-
HOTO TpyJa: HaOmroeHne (PU3NIEeCKHUX SBICHUI:

YMEHHUE CaMOCTOSITEIHHO COOMPATh SKCIEPUMEHTAILHYIO YCTAaHOBKY M3 JTAHHOTO Habopa 000-
pPYIOBaHHS IO MHCTPYKIIMH, OMHMCHIBATH XOJ OMbITA U 3aMMCHIBATh €r0 Pe3yiabTaThl, GopMy-
JIMPOBAThb BBIBOABI;

MPOBEJICHUE MPSMBIX U KOCBEHHBIX M3MEPEHUN (U3MUECKUX BEIUYUH: YMEHUE TUIAHUPOBATh
U3MEpEHUS], CAMOCTOATEIbHO COOMPATh AKCIIEPUMEHTAIbHYIO YCTAHOBKY 110 HHCTPYKIIMH, BbI-
YHUCIATh 3HAUEHUE BEIMUMHBI H aHAIM3UPOBATH MOTYYSHHbBIE PE3YJIbTAThl C YUETOM 3a/1aHHOM
MOTPEITHOCTH PE3YJIbTATOB H3MEPEHUI;

MPOBEJICHNE HECIOXKHBIX SKCIEPUMEHTAIBHBIX HCCIEAOBAHUN; CaMOCTOATEIHLHO COOUPATh
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY U IMPOBOAUTE HMCCICAOBAHHUE IO MHCTPYKIUHU, MPECACTABIIATH
MOJTy4YeHHBIC 3aBUCUMOCTH (PH3UUECKHUX BEIMYHMH B BUJE TAOIUI] U TpaHKOB, YIUTHIBATH IO~
TpPCIIHOCTH, ACJIAaTh BBIBOJGI 11O PE3YJIbTaTaM UCCICIOBAHUSA

[TonnmaHne XxapakTEepHBIX CBOMCTB (U3MYECKUX MoJienel (MaTepuanbHas ToOuKa, aOCOITIOTHO
TBEPAOE TEJIO, MOJEIN CTPOEHUS Ta30B, KUAKOCTEH M TBEPIABIX Tel, IJIaHETapHas MOJEIb
aToMa, HyKJIOHHAas MOJIeJb aTOMHOTIO $/ipa) U YMEHUE NMPUMEHSATh UX Ui 00bsICHEHUsT PU3HU-
YECKUX IPOLECCOB

YMmenue o0bsICHATh (PU3NYECKHE MPOIIECCHl U CBOMCTBA TEJl, B TOM YHCIE U B KOHTEKCTE CUTY-
aluid MPAaKTHUKO-OPUEHTUPOBAHHOIO XApaKTepa, B YAaCTHOCTH, BBIABIATH IPUYUHHO-
CJICZICTBEHHBIE CBSI3M U CTPOUTH OOBSICHEHUE C ONOPOM Ha M3y4YEeHHBIE CBOMCTBA (PU3NUECKUX
SBJICHUH, PU3NYECKIE 3aKOHbI, 3aKOHOMEPHOCTU U MOJIENIU

YMenune pemath pacy€THbie 3a1aun (Ha 6a3e 2 — 3 ypaBHEHUI ), UCIIOJIb3YS 3aKOHBI U (OPMY-
JIbI, CBA3BIBAIOIINEC (1)I/I3I/I‘-ICCKI/IC BCJIMYHHBI, B YaCTHOCTH, 3alIMCbIBATh KPATKOC YCJIOBUC 3ajia-
YH, BBISIBJIATH HEIOCTAIOIINE JaHHbIC, BEIOMPATh 3aKOHBI M (POPMYIIBI, HEOOXOAMMBIEC TS €€
peliCHus, UCIIOJIB30BaTh CIIPABOYHBIC JAHHBIC, IIPOBOAUTH paC‘-IéTBI 1 OLICHUBATL PCAJIUCTUY-




HOCTb TIOJY4E€HHOT'0 3HaYeHUs (PU3NUECKOI BETMUNHBI; YMEHUE ONPEICNATh pa3MEPHOCTh PH-
3U4ECKOM BEIIMYMHBI, [I0JYYCHHOU IIPU PELICHUH 3a1a4U

10

11

YMeHue xapakTepru30BaTh MPUHIMIBI AEHCTBUS TEXHHUECKUX YCTPOUCTB, B TOM YHUCIIE OBITO-
BBIX IPUOOPOB, U MPOMBIIIJICHHBIX TEXHOJOIMUECKUX MPOLECCOB M0 UX OMUCAHUIO, UCIOJb-
3ysl 3HAHHS O CBOMCTBAX (PU3MUECKUX SBJICHUN M HEOOXOAUMBIE (PU3NIECKHE 3aKOHOMEPHOCTH

YMeHue ucnoiib30BaTh 3HAHUS O (PU3NYECKUX SIBICHUSAX B MIOBCEAHEBHOW JKU3HU IS oOecrie-
yeHus: 0e30MacHOCTU MPH OOpaleHUH C OBITOBBIMH MPUOOpAaMU M TEXHUYECKHUMH YCTPOU-
CTBaMH, COXpPaHEHUS 37OPOBBS M COOJIFOJICHUS HOPM DKOJIOTHYECKOTO TOBEJICHUSI B OKpYXKa-
IOLIEH cpesie; MOHMMaHue HEOOXOUMOCTH TPUMEHEHUS TOCTHXKEHUNH (GU3UKH U TEXHOJIOTUN
JUTSL pAallMOHAIIEHOTO MTPUPOOTIOIB30BAHUS

OnbIT TIOUCKa, TIpeodpa3oBaHuUs U MPEJCTABICHUS HHPOPMAITUN (PU3UIECKOTO COICPHKAHUS C
UCIIOJIb30BaHUEM HH()OPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHI;, YMEHHE OI[CHHBATH J10-
CTOBEPHOCTD IMOJIYYEHHOW MH(OpPMAIIMKA HA OCHOBE MUMEIOIIUXCS 3HAHUHA U JOMOHUTEIBLHBIX
UCTOYHUKOB; YMCHHE HCIIOJIb30BaTh TIPU BBINIOJHEHUU YUYEOHBIX 3a/JlaHUuil Hay4YHO-
MOMYJISIPHYIO JINTEPATYPy (PU3HUECKOTO COJEPKaHUs, CIIPABOYHBIC MAaTEPUAITBI, PECYPCHI CETH
WuTtepHer; BrnajieHue 0a30BbIMU HaBBIKAMHU MPe0Opa3oBaHusi WHPOPMAIMK U3 OIHOM 3HAKO-
BOH CHCTEMEBI B IPYT'YIO; YMEHHUE CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC H YCTHBIC COOOIICHUS
Ha OCHOBE MH(OPMAITUHU U3 HECKOJIbKHX HCTOYHHKOB




IHEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMBIX HA OI'D I1O ®PU3UKE

Koxa
1
1.1

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
MEXAHUWYECKUE ABJIEHUA
Mexannueckoe nBrkenue. MarepuanpHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTD IBUKEHUS

1.2

1.3

PaBHOMepHOE U HepaBHOMepHOE JBIDKeHUE. CpenHsis ckopocTh. Dopmyina Aiisi BBIYUCICHUS CPei-
Hell ckopocTu: v = S/t

PaBHOMepHOE MpsIMOJIMHEHHOE JBMKEHUE. 3aBUCHMOCTh KOOPIHMHATHI TEJIa OT BPEMEHH B CIIyYae
PaBHOMEPHOTO MPSIMOJIMHEHHOTO IBHIKCHUSL:

xX(f)=x,+vt

I'paduku 3aBHCUMOCTH OT BPEMEHU ISl IPOEKIIUH CKOPOCTH, MPOSKLIUH MEPEMEIICHUs, ITyTH, KO-
OpAMHATHI IPU PABHOMEPHOM IPSIMOIMHEWHOM JIBUKEHUU

1.4

3aBHCHUMOCTh KOOpAHUHATHI T€JIa OT BPEMCHHU B ClIyda€ PaBHOYCKOPECHHOI'O HpHMOHHHeﬁHOFO JABU-
KCHUA:

|35 [y

-Sx{f} = 1'.|;|: #* f_ax *

CDOpMy.HBI AJI IIPOCKI WU IIEPEMECIICHUS, ITPOCKIIUHU CKOPOCTU U MPOCKIHU YCKOPCHUA IIPU PABHO-
YCKOPCHHOM HpﬂMOHHHGﬁHOM JABHKCHUN

2
5. =y, t+a, 3

U_\'(f) =Up, T4, £,

a. (f)=canst,

] .l
2 2_45
Doy Uix a8y

I'paduku 3aBUCIMOCTH OT BPEMEHH ISl IIPOCKIIMU YCKOPEHUS, POCKIIMHA CKOPOCTH, MMPOSKIINH Tie-
peMelIeHus1, KOOPAUHATHI [IPU PABHOYCKOPEHHOM IPSMOJIUHENHOM JIBUKCHUU

1.5

1.6

CBO6OI[HO€ maJacHue. cDOpMyJ'HpI, OIIMChIBAIOIIHEC CBO6OI[HOC MnaacHue TCja Mo BEPpTUKAIIN (,Z[BI/I)KC—
HUE Tella BHU3 WU BBEPX OTHOCUTENIBHO MOBEPXHOCTH 3eMin). ['paduku 3aBuCMMOCTH OT BpeMeH!U
I IPOCKIHUU YCKOPCHUS, TPOCKIHUNU CKOPOCTU U KOOPAUHATHI IIPU CBO60,Z[HOM MaJCHHun TCJia 110
BEPTHUKAIU
CkopocTh paBHOMEPHOTO JBMKEHMSI TeJa 110 OKpYKHOCTH. HampaBienue ckopocTu.
dopmyna a7 BBIYUCICHUS CKOPOCTH Yepe3 pajinyc OKPYKHOCTH U MepUoJT 0OpalleHHs:

L= iR

T

LenTpocTpemutenbHoe yckopeHue. HarmpapiieHHME HEHTPOCTPEMHUTENBHOTO YCKopeHus. dopmyna
JJIL BBIYHUCJIICHUA YCKOPCHUA:

(I)OpMYJ'Ia, CBA3bIBAOMIAA ICPUOA U YACTOTY O6paH_ICHI/I$II

vl
T

1.7

Macca. [InoTHOCTH BeliecTBa. dDopMyna JJIA BBIYUCIICHUSA ITJIOTHOCTH



_m
V

1.8 Cuna — BekropHas pusnueckas BenuunHa. CokeHHe CUl
1.9 SBnenue mnepuuu. Ilepsbiii 3akoH HproToHA
Bropoii 3akon HerotoHna:
1.10 F=m-a
ConanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella M BEKTOpa CHIIbL, JIEHCTBYIONIEH Ha TEJO
B3aumoneiicteue ten. Tpernii 3akoH HeroToHa:
.11 = =
Fy y=-F,
TpeHue nokos u TpeHue ckoiabxeHus. @opmyna JJid BEIYUCIECHUS MOl CHJIbI TPEHUS CKOJIbXKE-
HUS:
1.12
FTF_ =u-N
Jedbopmanus tena. Yapyrue u Heynpyrue naepopmanun. 3aKoH ynpyroi nedopmanuu (3axoH ['y-
Ka):
RERR
F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTEHUS:
my - M5
F=Gg.—1 _2
1.14 R
Cuna 1spKecTu. Y CKOpeHHe CBOOOIHOTO MaACHHUS.
®opmyia 1715 BBIYUCIIEHUS CUIIbI TSDKECTH BOIM3H noBepxHocTH 3emin: F = mg.
JBuxenue miaanet Bokpyr Connua. [lepBas kocmudeckas ckopoctb. HeBecoMocTh U nieperpy3ku
Nwmnynbc Tena — BeKTopHas pu3nyeckas BeIMYnHa.
1.15 p=md
Nmnynec cucremsl Ten. M3Menenue ummynbca. IMITynbe CUtbl
3aKOH COXpaHEHUs UMITYJIbCa JJI1 3aMKHYTOM CUCTEMBI TEII:
1.16  p=myU +m, L, =const
PeakTuBHOE NBUXKEHUE
Mexanunueckasi pabota. @opmyna A7l BBIYUCICHUS PAOOThI CUITBL:
A=Fsoosa
1.17  MexaHnuueckasi MOIITHOCTb:
A
N==
I
Kunernueckast u noteHmanbHas s3Heprusa. Gopmyiia 1 BBIYUCICHUS] KHHETUYECKOW SHEPTHH:
11&.32
E. =——
2
1.18  Teopema o kuneTHUECKO#H dHEprEU. DOpPMYyIIa IS BEIYUCIICHHS TIOTEHIIMATBHOW SHEPTUH Tea,
MIOJIHATOT O
Haj 3eMiEii:
E,=m gh
1.19  MexaHnueckas SHeprus:




E=E,+E,

3aKOH COXpaHEHHSI MEXaHU4YECKO# sHepruu. @opmyra Juisl 3aKOHA COXPAaHEHUSI MEXaHWY €CKON
SHEPIUM B OTCYTCTBUE CUJI TPEHHUs: £ = const.
[IpeBpareHre MeXxaHU4YEeCKON YHEPTUH MPU HATMYUU CUIIBI TPEHUSL.

ITpocThic MeXaHU3MBI. «30JI0TOE ITPABUIIO» MEXAHHUKH.
Peruar. Moment cuibl: M - Fl.
YcioBre paBHOBECHS phlyara:

M +M, +..=0

1.20
[ToasmxHBIN 1 HeOABWKHBIN O0510Kku. KITJI mpocThIx MEXaHM3MOB,
n= A‘H{U‘IE:&HH.H
Aaar;:laqenﬂaﬁ
JlaBiieHne TBEPIOTO Tea.
dopmyia 1715 BBIYUCIIEHUS JaBJIeHUs TBEPAOIO Tea:
»- F
5
1.21  [aBnenue raza. ATMocepHOe JaBicHHUE.
I'unpocraTuueckoe AaBjieHUE BHYTPH KUJKOCTH.
dopmyia 171 BBIYUCIICHUS JaBJIECHUS BHYTPU XKUIKOCTH:
P=pgh+Pnm,
1.22  3akon [lackans. ['mapaBnuueckuil mpecc
3akoH Apxumena. opmyna s ONPEAEICHUS BBITAIKUBAIOIIECH CUJIbI, ACHCTBYIOLIEH Ha TEIIO, 10-
IpyKEHHOE B JKUJKOCTb UJIH ra3:
1.23 -
F Apm. T ng
Ycnosue maBanus tena. [lnaBanue cynoB U BO31yXOIUIaBaHHUE
Mexannueckue kojeOaHus. AMIUIMTY/a, IEPUOJ U YacToTa kojeOaHuil. dopmyrna, cBs3bIBaroIas
4acTOTy U Mepuo/i KojaeOaHu:
1.24
v = 1
T
105 MaremaTnueckuil ¥ NpyXUHHbIH MasTHUKH. [IpeBpalieHne sHepruu Nnpu KojaedaTelIbHOM JIBUXKE-
' HUU
1.26 3aryxatourue kosnebanus. BeinyxkaeHHble konebanus. Pesonanc
Mexannueckue BoJHBL IIpononbHble M MonepedHble BOIHBL. JJIMHA BOJHBI U CKOPOCTBH pPacIpo-
1.27 CTpaHEHUs BOJIHBIL:
L=v-T
198 3Byk. ['pomkocts M BbicOTa 3Byka. OTpakeHHE 3BYKOBOM BOJHBI Ha TpaHUIE JBYX Cpea.
] WHbpa3Byk U yIbTpa3ByK
IIpakmuyeckue pabomul
W3mepenue cpeHel MIOTHOCTH BEIIECTBA; apXUMEIO0BOM CHIIBI; KECTKOCTU NPYKUHBI; KA uim-
€HTa TPEHUs CKOJIbKEHHS; pabOThl CHIIBI TPEHHUS, CUJIBl YIIPYTOCTH; CPEHEH CKOPOCTH JBM>KEHUS
129 Opycka 1O HaKJIOHHOW IJIOCKOCTH; YCKOpPEHHUsl Opycka MpU JBHUKEHHH MO HAKJIOHHOM IUIOCKOCTH;

9acTOTHI U TIepro/ia KoJeOaHu MaTeMaTHIeCKOr0 MasTHUKA; YaCTOTHI U MepUoJia KoJaebaHui mpy-
KUHHOTO MAasTHUKA; MOMEHTAa CHJIBI, JICHCTBYIOIIETO0 Ha phiyar; paboThl CHIIBI YIPYTOCTH IPHU
noasEME Tpy3a ¢ MOMOIIBI0 HETIOABMKHOTO OJI0Ka; paOOThI CHIIBI YIIPYTOCTH MPHU MOABEME TPy3a ¢
IIOMOIIBIO [TOABHKHOTO OJIOKA.




HccnenoBanmne 3aBUCUMOCTH apXHUMEOBON CHIIBI OT 00bEMA MOTPYyKEHHON YacTu Teja U OT IJIOT-
HOCTH KMJIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOLIEH CUJIBI OT MAacChl T€Ja; CUJIbl TPEHUS CKOJIbXKE-
HUS OT CHJIbI HOPMAJIbHOTO JaBJICHUS U OT POJa MOBEPXHOCTHU; CUJIbI YIIPYTOCTH, BOSHUKAIOIIECH B
NpY)XHUHE, OT CTeNeHu AedopManuy NpyKUHBI; YCKOPEHUs1 Opycka OT yria HaKJIOHA HalpaBJIsAio-
uieif; nepuoja (4acToThl) KOJIEOAHUM HUTSHOTO MasTHUKA OT JUIMHBI HUTHU; NEpUojaa KosieOaHuit
IIPYKUHHOTO MasiTHUKAa OT Macchl Ipy3a U >KECTKOCTH INPYKUHBI, UCCIEI0BAaHUE HE3aBUCUMOCTHU
nepuojia KojebaHuii HUTTHOTO MasATHUKA OT Macchl rpy3a. [IpoBepka ycinoBusi paBHOBeCHUs pblyara

Dusuueckue asnenuss 8 npupooe: IPUMEPHI ABUKEHHSI ¢ pa3IMUHbIMU CKOPOCTSIMH B )KMBOH U He-
KUBOU NPUPOJE, ACUCTBUE CHIIBI TPEHUS B IPUPOJE U TEXHUKE, IPWIMBBI U OTJIMBBI, ABUKCHHE

1.30 mmaner ConHEYHON CHCTEMBI, pEaKTUBHOE JIBHKEHUE JKUBBIX OPTAaHU3MOB, PhIYard B TEJIE YeIOBe-
Ka, BIMSIHHE aTMOC(EepHOro JaBJICHHUS HA JKUBOW OpraHu3M, IUIaBaHUE PbHIO, BOCTIPUATHE 3BYKOB
YKUBOTHBIMH, 3eMJIETPSICEHUE, CECHCMUYECKHE BOJTHBI, ITyHAMH, X0
Texnuueckue ycmpoticmea: CAIOMETP, JAaTYUKHU TTOJIOKEHUS, PACCTOSHHS M YCKOPEHUs, JTUHAMO-
METp, TOIIMITHUKH, PAKETHI, phIYar, MOIBUKHBIA ¥ HEMOABI)KHBIN OJIOKH, HAKJIOHHAS TIOCKOCTbD,

1.31 mpocThie MEXaHU3MBI B OBITY, COOOIIAOIINECS COCY/ABl, YCTPONCTBO BOJOIPOBOJA, THAPABIMYC-
CKUU TIpecc, MaHOMETp, OapoMeTp, BBICOTOMED, MOPIIHEBON HACOC, APEOMETP, IXOJIOT, UCIOIIB30-
BaHHE YJIbTPa3BYKa B ObITY U TEXHUKE

2  TEIUJIOBBIE SAIBJIEHM A
71 OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKON TEOpUU CTPOCHHUS BeliecTBa. Mojenu TBEP-
" JI0TO, KHJIKOTO U Ta3000pa3HOTO COCTOSIHMIA BemecTBa. Kpucrammndaeckue u amopdHbIe Tena

29 JIBmkeHue yactuil BemiecTBa. CBsi3b CKOPOCTH ABMXKEHUS YaCTHI[ C TeMiiepaTypoil. bpoyHoBckoe
nBUOKCHHE, TUDDY3Us

2.3 CmauuBaHUE U KalWUISIPHbBIE SIBJICHUS

2.4 TemnnoBoe paclIMPEHUE U CKATHE

2.5 TemnnoBoe paBHOBECHE

2.6  Buyrpennss sHeprus. Pabota u Teruionepeaada kak crnocoObl HK3MEHEHUsI BHYTPEHHEH SHEPTUU

2.7  Bunel Temionepeaaun: TeIonpOBOIHOCTb, KOHBEKIIUS, U3ITYYCHUE
HarpeBanue u oxnaxaenue tei. KonudecTBo TEMIOTH. Y AeIbHAS TEIIOEMKOCTD:

2.

> o=am(t,-1)
3aKkOH COXpaHEHHUs SHEPTUH B TEIIOBBIX MpoIleccax. Y paBHEHHE TEIUIOBOTO OajlaHca:
29 Ql +Q2 +-“:0
710 Ucnapenue u xkonaeHcanus. 3MeHeHne BHYTpEHHEN SHEPTUH B MPOLIECCE UCIIAPEHUs U KOHJEHCa-
’ nuu. Kunenue sxunkoctu. Y aenbpHas TerioTa napoodpazoanusi: L = O/m

2.11 BnaxHOCTb BO3IyXa
[InaBnenue u kpuctammzanus. 3mMeHeHne BHYTPEHHEW SHEPTUM TIPH TJIABJICHUH U KPUCTAJLIU3a-
nuu. Y IeNnbHas TEeIUIOTA IJIaBIICHUS:

2.12

' _0
M m

2.13  BHyTpeHHsis SHEpTrHs CTOpaHus TOILTUBA. Y IeNbHAs TEIUIOTa CTOpaHus TOIINBA: ¢ = O/m

2.14 | Ipunnune! pabotsl TermaoBbix aurareneii. KI1J[ TeroBoro apurarens
Ipaxmuueckue pabomol
N3mepenne yaenbHON TEITOEMKOCTH METALTHYECKOTO IMJIMH/IPA; KOJIWYECTBA TETUIOTHI, TTOTYYeH-

515 Horo BOJIOM KOMHATHOW TemrmepaTypsl ((MKCHPOBAHHON MacChl, B KOTOPYIO OMYIIEH HarpeThliid I1-

JIUHAP, KOJIHUYECTBAa TCIIOTHI, OTAAHHOTO HArp€ThiM HUJIMHAPOM, IIOCJIC OITyCKaHHsA €ro B BOAY
KOMHAaTHOM TEMIICPATYPHhI, OTHOCUTEIbHON BIIAXKHOCTHU BO3/JyXa, ynem,Hoﬁ TCILJIOTHI IIJIABJICHUA
Jbpaa. I/ICCJ'IC,HOBaHI/Ie HU3MCHCHUSA TCMIICPATYPhI BOAbLI ITPH PA3JIMYHBIX YCIOBHAX, ABJICHHUA TCIIJIO-




oOMeHa Mpy CMEIIMBAHUU XOJIOJHOM U TOpsiuel BOJIbI; Mpoliecca HCIapEeHUs

Dusuueckue A61eHUS 8 npupode.‘ IMOBEPXHOCTHOC HATSAXKCHUC U KAITUJIJIAPHBIC ABJICHUSA B IIPUPOJL,

2.16 kpuctauibl B npupoae, nznydenue CoiHia, 3aMep3aHue BoJOEMOB, MOPCKHE Opu3bl; 00pa3oBaHue
pOCBI, TyMaHa, UHEsl, CHEera
Texnuueckue ycmpoiicmea: KalWJUISIPbl, IPUMEPBI UCIIOIb30BAHUS KPUCTAIIIOB, XKUJAKOCTHBIN Tep-
2.17 Mowmetp, IaTUMK TeMIepaTypbl, TEPMOC, CUCTEMa OTOIUIEHHs JIOMOB, TMTPOMETpPBI, IICUXPOMETP,
napoBas TypOHHa, JBUTAaTe]Ib BHYTPEHHETO CrOPaHUs
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1  DOnexrtpuzanus Teiu. [[Ba Buja AIEKTPUUECKUX 3apsiOB
3.2 | BzaumopaeiicTBHe 3apskeHHBIX Tell. 3akoH Kynona
3.3  3axkoH coxXpaHEHMsI JIEKTPUUECKOTO 3apsiia
3.4 Onexrpuueckoe noyie. Hanpspk€HHOCTD 3ekTpuueckoro nois. [IpuHnun cynepno3uuuu 3eKTpu-
" | YeCKHX IoJjieH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocutenun snextpuyeckux 3apsaoB. [[eHCTBHE 3JIEKTPUYECKOrO IOJSI HA AJIEKTPUUYECKUE 3aPs/bI.
[IpOBOHMKY U AUDIIEKTPUKHU
36 [TocTosiHHbIM 3ekTpruyeckuil Tok. JleiicTBus anekTpuyeckoro Toka. Cuna toka. Hanpsxenue.
I=q/t, U=A4/
3.7 DIEeKTpUYECKOE CONPOTUBIIEHUE. Y ACIIBHOE ANEKTPUUECKOE COITPOTUBIICHUE:
R =pl/S
3.8 3axon Oma miis yuacTtka snekTpudeckoit uenu: [ = U/R
[TocnenoBarenpbHOE COEIMHEHHE POBOAHUKOB:
I, =1, U=U,+U,.: R=R +R,
3.9 IlapamnenbHoe coeMHEHNE IPOBOJHUKOB PABHOI'O COIIPOTHUBIICHMS:
U=U;I=1+I; Rz%.
CMmeniaHHble COEJUHEHUS IPOBOIHUKOB
310 Pabota u momHOCTh 25ekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH Jlxxoynsa — Jlenua:
3.11 0= Iz ‘R-t
3.12  OmnsIT Opcrena. MarHuTHOE 10JI€ MPSAMOT0O IPOBOIHUKA ¢ TOKOM. JINHMM MarHUTHON MHIYKIIMU
3.13 MarHuTHO€ 1oJie NOCTOSTHHOTO MarHuTa. B3anmozeicTBre MOCTOSIHHBIX MarHUTOB
3.14 ]JlelicTBHE MarHUTHOTO MOJISI HA TPOBOJAHUK C TOKOM
3.15 OmnsiTel @apanes. SBneHue 3aeKTpoMarHuTHON UHYKIUH. [IpaBuio Jlenna
IIpaxmuueckue pabomul
W3mepeHune 37eKTpUIecKoro CONpOTUBIECHHS PE3UCTOPA; MOLTHOCTH JIEKTPHUECKOT0 TOKa; pabOThI
ANEKTPUYECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IPOBOJHUKE (PE3UCTOPHI, JIAMIIOUKA),
3.16 oOT HampsDKeHHsS Ha KOHIAX MPOBOJHUKA; 3aBUCHMOCTH COMPOTHUBIICHUS OT JIJIMHBI MPOBOIHHKA,
IJIOLIA/IA €r0 NOMEPEYHOI0 CEUEHUS U YAECIBHOTO CONIPOTUBIIECHUS.
[IpoBepka mpaBuia AJis 3JIEKTPUUECKOrO HAMPSKEHUs TIPU MOCIEI0BAaTEIbHOM COEIMHEHUU MpPOo-
BOJHMKOB; IIPAaBUJIA I CHUJIBI JIEKTPUUECKOTO TOKA MPHU MAPAIEIBHOM COEIUHEHUH IPOBOJIHU-
KOB (PE3UCTOPHI U JTAMIIOUKA)
317 Qu3zuyeckue sA61eHUs 68 npupooe: dIEKTPUUECKHUE SBIEHUS B aTtMocdepe, IeKTPUUECTBO KUBBIX

OpraHnu3MoOB, MAarHUTHOC IIO0JIC 3eMJ'II/I, ,Z[peﬁq) INOJIFOCOB, POJIb MArHUTHOI'O ITIOJIA IJid JKU3HU Ha



3emiie, OJISIPHOE CUSIHHE
Texnuueckue ycmpoticmea. 3JA€KTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUHK JIIEKTpUYe-

318 CKOM SHEPTUH, AJIEKTPOOCBETUTEIBHBIE MPUOOPHI, HarpeBaTEIbHBIC dJIEKTPONPHOOPHI (IPUMEpHI),
ANEKTPUYECKUE TPEIOXPAHUTENH, SJICKTPOMArHUT, JIEKTPOJABUraTeNb MOCTOSHHOTO TOKa, reHepa-
TOP MOCTOSTHHOTO TOKA

3.19 DOnexrpomarHuTHble BoJHbI. IIkana 3J€KTpOMarHUTHBIX BOJIH

3.20 JlyueBast Mozxenb cBeTa. [IpsMonHENiHOE pacIpOCTpaHEHUE CBETA

3.21 3akoH otpaxeHus cBera. [lockoe 3epkaio

3.22 IlpenomieHue cBeTa. 3aKOH IIPEIOMIIEHHUS CBETA

3.23 Jlucnepcus cBeTa

3.24 Jlunza. Xox nydeit B nH3e. DOKyCHOE paccTOsiHKE JUH3BL. OnTryeckas cuia JuH3bi: D = 1/F

3.25 [I'ma3 kak onrtuueckas cuctema. OnTHYECKHuE TPUOOPHI
IIpaxmuueckue pabomol
#iHPartH#l13Mepenue ONTUYECKOM CUITBI COOMpArOIIel JTHH3BI, POKYCHOTO PACCTOSIHHUSI COOHMpAro-
el JTuMH3bI (110 CBOICTBY paBEHCTBA pa3MepOB MpeaMeTa U M300pakeHUs, KOTa MpeAMeT pacio-

3.26 J0XeH B IBOMHOM (hOKyce), TTOKa3aTells MPEIOMIICHUS CTEKIIA.
#i#HPart#H##lccnenoBaHne CBOMCTBA U300paKEHUS, MOJIYYSHHOTO € MTOMOIIBI0 COOMpPAIONIe THH3HI,
M3MEHEHHUS (POKYCHOTO PACCTOSHUS JIBYX CJIIO)KCHHBIX JIMH3; 3aBUCHMOCTH yTJjia MPEIOMIICHHS CBe-
TOBOTO JIy4ya OT yIJia MaJeHus Ha TPAHULIE «BO3JIYX — CTEKIIO»

397 Qu3zuueckue s6nenus ¢ npupode. 3atmenus Connua u JIyHsl, IBeTa Te, ONTUYECKUE SBJICHUS B aT-
Mocdepe (1iBeT HeOa, pedpakius, paayra, MEPax)

3.28 Texnuueckue ycmpoiicmea: O4KH, IIEPUCKOII, (hoToanmapar, ONTHIECKHUE CBETOBO/IbI

4  KBAHTOBBIE ABJIEHUA

4.1 PanuoaktuBHOCTH. Anb(da-, 6eTa-, ramma-u3nydeHus. Peakiuu ansda-u Oeta-pacnaaa

4.2 Omsrtel Pezepdopna no paccesuuto anbda-uactuil. [Inanerapuas Mmojens aroma

4.3  CoctaB aTOMHOTO si7ipa. 30TOMbI

4.4 Tlepuon momypacmazia aTOMHBIX sJIEp

4.5 SnepHbie peakiuu. 3aKOHBI COXpaHEHUS 3apsI0BOTO U MACCOBOTO YK CEIl
Quzuueckue sa61enusi 8 npupoode. eCTECTBECHHBIN PaIMOAKTUBHBIN (DOH, KOCMHUYECKHE JIYUH, PaJHO-

4.6  aKTHBHOE M3JIY4YE€HHE MPUPOJHBIX MUHEPAJIOB, NEHCTBHE PAAMOAKTUBHBIX U3TYYCHHH HA OpraHU3M
YeJIoBeKa

47 Texnuueckue ycmpotiicmea. CIEKTPOCKOI, UHAUBUIYAJIbHBIA JT03UMETpP, Kamepa Bunbcona, suep-
Hasi DHEpreTHKa

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O TIPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

» ®uszuka: 7-i kiacc: 0a30BbIN YpOBEHb: YUeOHUK; 3-€ nznanue, nepepadorannoe [lepoiukun .M.,

NBanos A.M. Akimoneproe oodmectBo «M3narenscTBo «IIpocsemnienner»

» ®usuka: 8-i kacc: 6a30BbI ypoBeHb: yueOHUK; 3-€ uznanue, nepepadorannoe [lepsimkun .M.,

NBanoB A.M. Akunonepnoe obmectso «M3narenscrBo «IIpocBemienne»

» dusuka: 9-i kacc: 6a30BbI ypoBeHb: yueOHUK; 3-€ uzganue, nepepadoranHoe [lepsimkun .M.,

I'yraux E.M., UBanoB A.U. u ap. Akimoneprnoe obmiectBo «M3aatensctBo «IIpocsemienne



