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INOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3uKe HA YPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHMs COCTaBJICHA HA OCHOBE
MOJIOKEHHUN U TPeOOBAaHUI K pe3ysbTaTaM OCBOCHHS Ha 6a30BOM YPOBHE OCHOBHOW 00pa3oBaTeIbHOM
nporpammsl, npeactaBieHHbIX B DI'OC 00O, a Takxke ¢ yuérom denepalbHON pabouyeii mporpaMmsl
BocriuTanus u KoHuenmuu npenoaBanus yueOHoro npeamera «Dusnkay.

Copneprkanue nporpammsl 1o (puU3MKe HapaBieHO Ha (OPMHPOBAHUE E€CTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYAIOLIMXCS M OPraHM3alUI0 M3y4deHHs (DU3MKM Ha JEeATEIIbHOCTHOW OcHOBe. B
nporpaMMe 1o (pU3uKe y4uThIBAIOTCS BO3MOXKHOCTH Y4eOHOIO MpeIMeTa B peanu3anun TpeOoBaHui
OI'OC OO0 k mIaHUpyeMBbIM JTUYHOCTHBIM M METAlpeAMETHBIM pe3yibTaTaM OOydeHHs, a TaKkxKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE OCHOBHOI'O OOILEro
o0OpazoBaHusl.

[IporpamMa 1no ¢Qu3Mke ycCTaHaBIMBAeT paclpeleneHue y4eOHOro MaTepuasia IO rojam
o0yueHus (10 Kjaccam), peagaraeT NpUMEPHYIO I10CIIE0BATEIbHOCT U3yUEHHUS! TEM, OCHOBAaHHYIO
Ha JIOTHKE Pa3BUTH NIPEIMETHOTO COIEPKaHMs U yUETE BO3PACTHBIX OCOOCHHOCTEN 00yJaroIuXcs.

[Tporpamma mo ¢usmke pazpaboTaHa C IETbI0 OKa3aHUS METOJUYECKON IMOMOIIM YYUTEIIO B
co3/laHuM paboueil mporpamMmbl 10 y4eOHOMY ITpeIMETY.

®u3nka ABIAETCS CUCTEMOOOPA3yIOIIMM JUIsl €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
HOCKOJIbKY (DU3MUYECKHE 3aKOHBI JIEKaT B OCHOBE IPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueli, actpoHoMue u (uznyeckoil reorpadueili, BHOCHUT BKJIAJ B €CTECTBEHHOHAYUHYIO
KapTUHY MHUpa, IPeJoCTaBIsIeT Hauboee sicHble 00pa3iibl IPUMEHEHUS] HAyYHOT0 METO/1a TI03HAHUS,
TO €CTh CII0C00A MOJIYyYE€HHS JOCTOBEPHBIX 3HAHUN O MHpE.

OpnHa 13 rIaBHbIX 33124 (U3MYECKOro 00pa3oBaHus B CTPYKType 00I11ero 00pa3oBaHUs COCTOUT
B (DOPMHUPOBAHUHU €CTECTBEHHOHAYYHOU IPaMOTHOCTH M MHTEpeca K HayKe y 00yUJarOIUXCsl.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE IpEANOJIaraeT OBJIAJCHHUE CIEIYIOLIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYUYHYIO TPAaMOTHOCTb!

® HAy4YHO OOBACHATH SIBJICHUS,

® OIICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O HUCCIIEI0BAHMS;

® UHTEpHPETUPOBATh JAaHHBIE M HCIOJb30BATh HAyuyHbIE JIOKa3aTeNbCTBA IS
MIOJIyY€HUS BBIBOJIOB.

[lenn wu3yueHuss (U3MKM HAa YpPOBHE OCHOBHOIO OOIIEro OOpa30BaHUS OIpENEIeHbl B
Konuenmuu mnpenopaBanust ydeOHoro mnpeamera «Pusuka» B 00pa30BaTENbHBIX OpraHU3aIMIX
Poccuiickoit  ®enepanuu, peanus3ylolMX OCHOBHbIE  00II€00pa3oBaTeibHbIE  MPOrPaMMBL,
yrBepxkaA€HHON pemenueMm Kosuterum MunncrepcrBa mnpocsemenus Poccuiickoin ®Penepanuu
(mpotokoin ot 3 aexadps 2019 r. Ne [IK4BH).

Henu nzyvyenus pU3NKH:

e npuoOpeTeHne HHTEpeca U CTPEMIIEHUS 00yJaroIINXCs K HAyYHOMY U3yUYEHHIO IPUPOAbI, Pa3BUTHE
UX WHTEJUIEKTYyaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEI;

® pa3BUTHE NPEICTABICHUN O HAYYHOM METOJE MO3HAaHUS U (OPMHUPOBAHUE HCCIIEIOBATEIHLCKOTO
OTHOUIEHHUSI K OKPYXKAIOLIUM SIBICHUSM;

e (GopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KAaK Pe3ysibTaTa U3y4eHHs OCHOB CTPOEHHs MaTepHU U
(byHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

e (dopMUpOBaHME MPEACTABIECHUN O PONM (GU3MKHU A Pa3BUTHUS JAPYIUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHii;

® pa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oynymieid nmpodeccHoHanbHOM esATeNTbHOCTH,
CBSI3aHHOM C (PU3HMKOM, MOATOTOBKA K JIaIbHEHIIEMy 0O0yYEHHIO B 3TOM HarpaBJIeHUH.

Joctuxenne 3TuX Iefed mporpaMMbl 1Mo (U3MKE Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
o0ecreunBaeTcsl pelIeHueM CIeIyIoIuX 3a1a4:

e npuoOpeTeHHe 3HAHUNH O AMCKPETHOM CTPOEHHHM BEIIECTBA, O MEXaHMUYECKHUX, TEIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e MpuoOpeTeHHe YMEHHUH ONHCHIBATh M OOBACHATH (DU3WYECKHE SIBICHUS C HCIOJIb30BAHUEM
MOJIyYEHHBIX 3HAHUM;



® OCBOGHHE METOJOB PEIICHUS MPOCTEHIINX PAcUETHBIX 3aJad C HCIOJIb30BAHHEM (DU3HUECKUX
MO/JIeJIeH, TBOPUYECKUX U MPAKTUKOOPUCHTHPOBAHHBIX 3a/1a4;
® pa3BHUTHE YMEHHUH HAONIONATh PUPOIHBIC SIBICHUS U BBIIOJIHATH OIBITHI, TJAOOpaTOPHBIE PaOOTHI
Y SKCIIEPUMEHTAIILHBIC HCCIICIOBAHUS C UCIIOIB30BAHUEM H3MEPUTEIBHBIX TPUOOPOB;
® 0OCBOEHHE MPUEMOB paboTHI ¢ HH(POpMaLUeH HU3UIECKOTO COACPKAHMS, BKITFOUAst HH()OPMAIIUIO O
COBPEMEHHBIX JOCTHKCHUSX (U3UKH, aHAIHU3 H KPUTUIECKOE OIICHUBaHUE WH(OPMAIINH;
® 3HAKOMCTBO cO cdepamMu NpodecCHOHAIBHOW eATEIFHOCTH, CBS3aHHBIMH C (U3HUKOH, |
COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMU HA JTOCTHKEHUAX (DU3MUECKON HAYKH.

Ha wusyuenue ¢usuku (06a30BbIi YpOBEHb) Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUS
otBoauTCs 238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B Heneno), B 8 kiacce — 68 yacoB (2 vaca B
Heneno), B 9 kitacce — 102 yaca (3 yaca B HeIenio).

[Ipennaraemelii B mporpaMMe mo (u3MKe MepedeHb JT1adopaTOpHBIX pabOT U OMBITOB HOCUT
PEKOMEHIATENFHBIN XapaKTep, YIUTelb JeJlaeT BEIOOP MPOBEICHHS JIAOOPATOPHBIX PA0OT U OMBITOB C
y4€TOM HHAMBHUIYaTbHBIX OCOOCHHOCTEH OOYYaromMXCsl, CIMCKA SKCHEPUMEHTANbHBIX 3aJaHMH,
npeaIaraeéMblX B paMKax OCHOBHOT'O TOCYIapCTBEHHOTO dK3aMeHa Mo (hU3UKeE.

COJAEPKAHUE OBYYEHUA

7 KUIIACC

Pa3znen 1. ®usuka u eé pojib B IO3HAHMH OKPY:KAIOLIEr0 MUpa.

®usuka — Hayka o npupoze. fBieHus npuponabl. PU3NYECKUE SBICHUSA: MEXaHUYECKHUE,
TEIJIOBBIE, FJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue Benu4MHBL. V3Mepenune ¢usndeckux BenudyuH. QDU3MUECKUE TPUOOPHI.
[Torpemnocts n3MepeHuil. MexayHapoiHas cucTeMa €IMHHIL.

Kak ¢u3uka u qpyrue ecTecTBeHHBIE HayKH W3YYaloT MPUPOAY. ECTeCTBEeHHOHAYYHBIH METO/
MO3HAHUS: HAOIIOACHHE, TTOCTAHOBKA HAYYHOTO BOMPOCA, BBIABM)KEHHE THIIOTE3, YKCIEPUMEHT I10
MPOBEPKE THUIOTE3, OOBACHEHHE HaOmogaeMoro sipieHus. Omucanue (QU3NYECKUX SBICHUU C
MIOMOILBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHHU4YecKHe, TEIJIOBBIE, IIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SIBIICHUS.

2. Owusmueckue NpuOOpPHl M Mpoleaypa MNPsAMBIX H3MEPEHUH aHaJIOroBBIM U LU(POBBIM

npudopom.

Jlabopamopuvie padomol u onvimel.

Omnpenenenne HeHbl JeJIeHUs MIKalIbl UK3MEPUTEIBLHOTO PHOopa.
W3mepeHnne pacCcTOSTHUN.
H3mepenne 06bE€Ma KUIKOCTU U TBEPIOTO TENA.
Omnpenenenne pasMepoB MaJbIX TEIN.
N3mepenne TemiepaTypbl IpU IOMOLIM JKUJAKOCTHOTO TEPMOMETpPA M JIaTYUKA
TEMIIEpaTypBhl.
6. IIpoBeneHue wuccienoBaHUs [0 IPOBEPKE THUIIOTE3bl: AAJIBHOCTH IOJIETA IIAPHUKA,
MYIEHHOTO TOPU30HTANIbHO, TeM O0JIbIlIe, 4YeM OOJIbIIIE BHICOTA ITyCKA.

Pasnen 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHMH BellleCTBA.

Crpoenue BemecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOUIUE TUCKPETHOE
CTPOCHHUE BEILECTBA.

JBmkenne wyactuil BeniecTBa. CBSI3b CKOPOCTH JIBUKEHHS YACTHI[ C TEMIIEpaTypoil.
BpoyHnoBckoe aBwkenue, auddysus. BzaumopeldcTBHE UYacTHIl BEIIECTBA: NPUTSDKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHHUE I'a30B, JKUAKOCTEH U TBEPABIX (KPUCTATTMUYECKHX )
Ten. B3anMMoOCBA3b MEXIy CBOMCTBAMH BEIIECTB B pAa3HBIX AarperaTHbIX COCTOSHMSX M HX
ATOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpavyuu.

1. HaGmoneHnne 6pOyHOBCKOTO ABHKEHHUSL.
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2. Ha6nronenue muddys3uu.
3. HaOmionenue siBiaeHHM, OOBACHSIIOUIMXCA NPUTSIKEHHUEM WIM OTTAJIKWBAHHUEM YaCTHI]
BELIECTBA.

Jlabopamopnwvie pabomot u onvimel.

1. Ouenka AuaMeTpa aToMa METOIOM PSAJO0B (C UCHOIB30BaHUEM (oTorpaduii).

2. OmbIThl IO HAOIOACHUIO TEIJIOBOTO PACHIMPEHHUS I'a30B.

3. OmnbIThl O 0OHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBIeE TeJl.

Mexanudeckoe IBHKeHHE. PaBHOMepHOEe M HepaBHOMEpHOe nBHxkeHue. Ckopoctb. Cpennss
CKOPOCTb IIPY HEPAaBHOMEPHOM JIB)KEHUU. PacuéTt myTu 1 BpeMeHU ABUKECHHUS.

SIBneHne nHepuuu. 3aKOH MHEpLUHU. B3auMozeiicTBue Ten Kak IpUurnHa U3MEHEHUSI CKOPOCTH
JBIKEHUS Tel. Macca kak mepa umHepTHOcTH Tena. IlnoTHocTh BemiectBa. CBS3b INIOTHOCTH €
KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BEIeCTBa.

Cuna kak xapakTepucTuka B3aumojeicTBus ten. Cuna ynpyroctu u 3akoH I'yka. M3mepenue
CUJIbl C IOMOILBIO JUHAMOMETpa. SIBJIEHHE TATOTEHUs M cuila TshkecTH. Chia TSKeCTH Ha APYTrHX
wianerax. Bec tena. Hesecomocts. ClriokeHHME CuWIJI, HAIpaBJIEHHBIX 110 OJHOW IPSIMOH.
PaBHonelictBytomas cui. Cuna tpenus. TpeHue CKoNbXeHUsl U TpeHue nokos. TpeHue B npupojae u
TEXHHUKE.

Hemoncmpayuu.

Habumronenne MexaHn4ecKoro IBUKEHUS Tela.
N3mepenne ckopocTu NPSIMOJIMHEUHOTO IBUKEHHUS.
Habumronenue siBjaeHUs] UHEPIUH.
Habmroienue u3MeHeHns: CKOpOCTH MIPH B3aUMOJICHCTBUH TETl.
CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEll.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHON MPSIMOH.
Jlaﬁopamopnbte pabomot u onvimel.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOIO JBWXKEHUS (LIapuKa B JKUAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).
2. OmpeneneHue cpeiHeld CKOPOCTH CKOJBXEHMS Opycka WIM IIapuKka IO HAKJIOHHOMN
IJIOCKOCTH.
Omnpenenenue MIOTHOCTU TBEPIOTO TeNa.
4. OnpIThl, AEMOHCTPHUPYIOLIUE 3aBHUCUMOCTb pacTsDKEHUsS (AeopMaiuu) HpPYKUHBI OT
MIPUIIOKEHHOM CHJIBI.
5. OnbITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUs CKOJBXEHMS OT Beca Tejla U
XapakTepa COIPUKACAIOLINXCs TOBEPXHOCTEN.

Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Jasnenne. CriocoObl yMEHBIIEHUsI W yBEIUYEHUs AaBieHus. JlaBieHue rasza. 3aBUCUMOCTb
JaBJIeHUs ra3a oT o0béma, TemnepaTypsl. llepenada naBneHus TBEPABIMU TeNaMH, KHUAKOCTAMU U
razamu. 3akoH [lackans. [ITHeBMaTHUecKkre MalIMHbI. 3aBUCUMOCTD JIaBJICHHUS )KUKOCTH OT ITyOUHBI.
I'unpocratnueckuii napanoke. Coobmmaromuecs cocynpl. ['uapaBinueckue MeXaHU3MBI.

Atmocdepa 3emnn u atMmocdepHoe AaBieHHME. I[IpUUMHBI CyIIECTBOBAHUS BO3JYLIHON
o6onoukn 3emnu. Omnbit Toppuuemmu. M3mepenue armocepHOro naBiIeHUS. 3aBHCHUMOCTH
aTMOC(EepHOTOo JaBIEHHs OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl /i u3MepeHus: arMoc(hepHoro
JTaBJICHMUSL.

JleiicTBUE )KMIKOCTH U ra3a Ha MOrpyXEHHOE B HUX TeJo. BeITankuBatoas (apxuMe0Ba) cuia.
3akon Apxumena. [TnaBanue ten. Bo3gyxoruiaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTYpBhI.

Ilepenava naBieHMs )KUIKOCTBIO U Fa30M.
Coo0mraronyecs: CoCy/bl.

I'mopaBnuyeckuit mpecc.

[IposiBnenue neicTBust aTMOCHEPHOTO TABJICHHS.
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6. 3aBHCHMOCTH BBITAJKUBAIOIIECH CHIIBI OT 00BbEMaA MOTPYKEHHON YacTH Tesla U TUIOTHOCTU
KUIKOCTH.
PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.
8. VYcioBue maBaHus TEN: IJIABAHUE WM MOTPYKEHUE TEJl B 3aBUCUMOCTH OT COOTHOIIECHUS
IJIOTHOCTEN TEJIa U HKUJKOCTH.
Jlabopamopuwvie pabomot u onvimel.
1. HccnenoBaHue 3aBUCMMOCTH Beca Tejia B BOJIe OT 00bEMa MOTpyKEHHOH B )KUIKOCTh YACTH
Tena.
2. OmnpeneneHre BHITAIKUBAOLICH CUIIBI, IEUCTBYIOIIEH HA TEJO, IOIPYKEHHOE B JKUJIKOCTb.
3. IIpoBepka HE3aBUCMMOCTH BBITAJIKHUBAIOIICH CUJIbI, IEMCTBYIOIIEH HA TEJIO B )KUIAKOCTH, OT
Macchl Tena.
4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKUBAIOIIECH CHIIbI, IEHCTBYIOLIEH HA TEJIO
B ’KHJIKOCTH, OT 00BbEMA MOTPY>KEHHON B KUAKOCTh YaCTU TeJIa U OT IUIOTHOCTH KUJIKOCTH.

5. KoncTpyupoBanue apeomerpa WIM KOHCTPYUPOBAHHUE JIOAKHM U ONpPEAEIEHUE €€

rPy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIIHOCTB. JHeprusi.

Mexanudeckas padora. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pblYar, OJOK, HAKJIOHHAsA TUIOCKOCTh. [IpaBmiio paBHOBEcHs pblyara.
[IpumeHeHue mpaBuia paBHOBECHS pbluara K 610Ky. «3omo0toe npaBmio» mMexanuku. KITJI mpocThix
MexaHu3MOoB. [IpocTeie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckas s3Heprusi. Kunernueckas u moreHuuanbHas s3Heprus. lIpeBpaienue ogHOro
BHJIa MEXAHUYECKON IHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTHH B MEXaHHKE.

Hemoncmpayuu.

1. IIpumepsl IpOCTHIX MEXAHU3MOB.

Jlabopamopnwvie padbomot u onvimol.

1. Omnpenenenue paboThI CHIIbI TPEHHUS IPU PABHOMEPHOM JIBH)KEHUU TeJa M0 TOPU30HTAIBHOM

MTOBEPXHOCTH.

2. HccnenoBaHue yCI0BUI paBHOBECHS pblyara.

3. Hsmepenue KII/l HaKIOHHOM MJIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHHUSI MEXaHUYECKON YHEPIUHU.

~

8 KUIACC

Pa3nes 6. TenJioBble siBJICHUS.

OcCHOBHBIE TOJIO)KEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOpPHUM CTPOEHHUs BellecTBa. Macca n
pa3Mepsl  aTOMOB M MOJeKyJd.  ONbITbl, MOATBEP)KIAIONIME  OCHOBHBIE  IOJIOXKEHHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPAOTO, XKUIKOTO U Ta3000pa3HOr0 COCTOSIHMH BemiecTBa. Kpucraminueckue u
amopdubie Tena. OObsICHEHUE CBOMCTB Ia30B, KUAKOCTEH W TBEPABIX TE€I HA OCHOBE MOJIOXKEHUH
MOJIEKYJISIPHO-KMHETUYeCKOl Teopun. CMaurBaHKe U KaWUISIpHBIE siBJIeHMs. TemnoBoe pacuipenme
U C)KaTue.

Temmnepatypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTHIO TEIUIOBOTO JABMKEHUS YacTHUL]. BHyTpeHHss
sHeprus. CriocoObl U3MEHEHUsl BHYTPEHHEN SHEprUM: TeIulonepeiada U coBepiieHne padboTsl. Bubl
TeIUIonepe1ayu: TeIIONPOBOAHOCTh, KOHBEKIUS, U3TyUCHHUE.

KonnyectBo TernoThl. YenbHas TEIMIOEMKOCTh BellecTBa. TemaooOMeH M TemioBoe
paBHOBecHe. YpaBHEHHME TeIioBoro OamaHca. IlmaBieHue M OTBepAEeBaHME KpPUCTATMYECKUX
BEIIECTB. Y ieibHas TerioTa riasienus. [lapooOpasoBanue u konaeHcauus. Mcnapenue. Kunenue.
VnaenbHas Teruiota mapooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpPAaTypbl KHUIIEHUS OT aTMOC(hEpHOro
JIaBJICHMSL.

Brnaxxnocts Bo3myxa.

OHeprus TOIMBA. Y IeJbHas TEIUIOTa CTOPaHMsL.

[Tpunuuns! padbots! Temnosbix aeurareneil KI1J{ rennosoro asurarens. TemnoBsle nBUraTenu
Y 3al1UTa OKPYXKaKoLIeH Cpebl.

3aKOH COXpaHEeHMsI U MPEBPALCHHS SHEPTUU B TEIUIOBBIX IpOIECcCaXx.



Hemoncmpayuu.
Hab6nronenne OpoyHOBCKOTO JBHKEHUS.
Hab6mronenue nuddys3un.
Habmtoienue siBjeHnii cMauuBaHUsI U KaWUISIPHBIX SIBJICHUIA.
Hab6mronenue TeniaoBoro pacuimpeHust Tel.
V3MeHeHre naBlieHUs Ta3a MPU N3MEHEHUHN 00bEMa U HArPEBAHUH WITU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMiepaTypsl.
Buael renonepenaun.
OxuaxieHue Ipyu COBEPIICHUH PaOOTHI.
HarpeBanue nipu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.
. CpaBHEHHE TEIIOEMKOCTEN Pa3IMYHBIX BELECTB.
. Habmoienue xunenus.
. HaGnronenue noctossHCTBa TEMIEPATYPhI IIPHU TUIABJICHUH.
13. Mojenu TeIIOBLIX ABUTaTENICH.
Jlabopamopuusie pabomot u onvimol.
OnbIThI 1O OOHAPYKEHUIO TEUCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUSI.
OnbITHI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbITHI 1O HAOIIOEHUIO TETIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH 1 TBEPABIX TE.
Ornpenenienne naBieHUs BO3AyXa B OAJJIOHE MINPHUIIA.
OnBITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTb JIaBJICHUS BO3AyXa OT €ro 00bEMa 1 HarpeBaHus
WJIU OXJIaXKICHHUSL.
[IpoBepka THUMOTE3bl JUHEWHONW 3aBUCUMOCTH JJMHBI  CTOJOMKA IKUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.
7. HaOGmoneHune u3aMeHeHUs] BHYTPEHHEH SHEPTUHU Tella B pe3yJIbTaTe TEIIonepe1adl U padoThl
BHEILIHUX CHIL.
8. HccnenoBanue siBjIeHUs TEIII00OMEHA IPU CMELIMBAHUM XOJIOIHOM U ropsiuel BOAbI.
9. OmpexneneHue KOIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOIM IpU TEMJI00OMEHE ¢ HArpPeThIM
METaJUIMYECKUM ITUITUHAPOM.

10. Onpenenenue yaenbHOM TEIIOEMKOCTH BEILIECTBA.

11. UccnenoBanue mpoliiecca UCTIapeHus.

12. OnpeneneHne OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

13. Onpenenenue yaenbHOM TEIUIOTHI MJIABJIEHUS JIbJA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

Onektpuzauus Ten. JBa poda sneKTpUuecKuX 3apsiioB. BzanmMmoneicTBue 3apspKEHHBIX TeEN.
3akon Kynona (3aBUCHUMOCTb CHJIBI B3aUMOJCHCTBHUS 3apsOKEHHBIX TEJ OT BEIHYMHBI 3apsI0B U
pPacCTOSTHUS MEX]TY TEJIaMH).

OnekTpuueckoe Tmose. Hampsok€HHOCTH 3JieKTpuueckoro mois. [lpuHmmm cyneprno3unuu
AIIEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snekTpuueckux 3apsioB. DIeMEHTApHBIN dieKkTpudeckuid 3apsia. CTpoeHue aToma.
[IpoBOIHUKY M AUBIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3aps/ia.

DNEeKTPUUECKHT TOK. YCJOBHUS CYIIECTBOBAaHUS DJJIEKTpUUECKOro ToKa. VcTouyHukKH
MOCTOSSHHOTO TOKa. JIeWCTBUSI ANEKTpUYECKOro ToKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUH TOK B )KUIAKOCTAX U razax.

Onektpuueckas nenb. Cuna Toka. JnekTpuiyeckoe HanpsbkeHne. ConpoTUBIECHUE TPOBOHUKA.
VYneneHoe compoTuBieHME BemiecTBa. 3akoH Oma nsa ywyactka unenu. [locinemoBarenbHOe |
napajuieJIbHOE COEJUHEHNE TPOBOIHUKOB.

Pabora 1 MOIIHOCTH 3JIEKTpUYECKOro Toka. 3akoH Jxoynsa—JleHma. DnekTpuyeckue Lenu U
MOTPEOUTENH dIEKTPUUECKOM Heprun B ObITy. KOpoTKOe 3aMbIKaHHE.

[TocrossHHbIE MarHuThl. B3aWMoOIENCTBHE MOCTOSIHHBIX MAarHUTOB. MarHutHoe ToJe.
MarnuTtHoe nosne 3emMiId U €ro 3HaueHue s Ku3HU Ha 3emtie. OnbIT Opcrena. MarHutHoe mose
ANMEKTPUIECKOTO TOKa. [I[pruMeHeHHe 3JIeKTPOMarHuTOB B TeXHHUKE. JIeHiCTBME MarHUTHOTO TOJsI HA
MPOBOJIHUK C TOKOM. DJIEKTPOABUTATENb MOCTOSHHOTO TOKa. Vcnonb3oBaHue 3yeKTpoABUraTesaeii B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.
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Oneitel  @apages.  SBneHue  snekTpoMarHUTHOW — uHAykuuu.  IlpaBuwiio  Jlenna.
OnektporeHeparop. CrocoObl MOTyYeHUs DJICKTPUUECKOM JHEPruu. DJIEKTPOCTAHIIUA Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.
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DJeKTpu3anus Ted.

JIBa poJia SIEKTPUYECKUX 3aps0B M B3aUMOJICHCTBUE 3apsKCHHBIX TEJl.
YCTpOUCTBO U IEHCTBHE 3IEKTPOCKOIIA.

DneKTpocTaTUUeCcKast UHIYKIIMSL.

3aK0H COXpaHEHUS MIEKTPUICCKUX 3apsII0B.

[IpOBOJHUKY U TUBTEKTPUKH.

MoaenupoBaHuEe CUIOBBIX JIMHUM SJIEKTPUIECKOTO TTOJIS.

VI CTOYHHKH MOCTOSHHOTO TOKA.

JlelicTBUA 2JIEKTPUYECKOrO TOKA.

. DINEKTPUUECKUN TOK B )KUJKOCTH.

. 'a30Bblii pa3psa.

. 3aMepeHue cuiibl TOKa aMIIepMETPOM.

. I3sMepeHue 3JIeKTpUYECKOro HalpsKeHUsE BOJIbTMETPOM.

. Peocrar u MarasuH cOnmpoOTHUBIIEHUM.

. BzanMoielicTBHE MOCTOSHHBIX MAarHUTOB.

. MonenupoBaHre HEBO3MOXXHOCTH pa3JieJICHHs TIOJIFOCOB MarHUTa.

. MonenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

. OnbIT Opcrena.

. MarauTHoe 1moJie ToKa. IJIEKTPOMArHuT.

. JlelicTBuE MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DJIEKTPOABUTATEIb IOCTOSHHOTO TOKA.

. UccrienoBanue siBieHUS 3IEKTPOMArHUTHON UHIYKIIMH.

. OnbiTl Dapajes.

. 3aBUCUMOCTb HaIlpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHS.
25.

DJeKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuvie pabomul u onvimol.

ounkwnNpE

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

18.
19.

OnbITHI 1O HAOIIOAEHUIO SJIEKTPU3ALUU TeJl HHAYKLIUEH U IPU CONTPUKOCHOBEHUHU.
HccnenoBanue JeNCTBUS JIEKTPUUECKOIO MOJIS HA IPOBOJIHUKH U AUDIIEKTPUKH.

CoOopka u mpoBepka padOThI ANEKTPUIECKOM IIEMH MOCTOSHHOTO TOKA.

M3MepeHue U peryJIMpoBaHHe CUIIbI TOKA.

W3mepeHue U peryInpoBaHue HaPSHKEHNUS.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa, MJYIIETO 4Y€pe3 PEe3UCTOP, OT CONPOTUBIICHMS
pE3UCTOpa U HANIPSHKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh AJIEKTPUYECKOTO CONPOTHUBIIEHUS MPOBOJIHUKA
OT €ro JUINHBI, IJIOLaIA OTIEPEYHOT0 CEUEHUS U MaTepHaa.

[TpoBepka mpaBuia CIOXKEHUS HANpPSHKEHUH MPU MOCIIEI0BAaTEIbHOM COEIMHEHUHU JIBYX
PE3UCTOPOB.

[TpoBepka nmpaBuiia AJisi CUIIBI TOKA MIPH MapajieIbHOM COEMHEHUH PE3UCTOPOB.
Onpenenenue pabOThI AIEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOpP.

Omnpenenenne MOIHOCTH IEKTPUYECKOTO TOKA, BbIIEISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYILETO YePe3 JIAMIIOUKY, OT HANPSKEHUS Ha HEl.
Omnpenenenne KIIJ[ narpeBatens.

HccnenoBanre MarHUTHOTO B3aMMOJEMCTBHSI TIOCTOSIHHBIX MarHUTOB.

N3yueHre MarHuTHOTO TOJIS TOCTOSIHHBIX MarHUTOB MPH UX O0bEAMHEHUH U Pa3/ICICHUH.
HccenenoBanue 1eUCTBUS JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OneIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJEHCTBUS KaTyLIIKH C TOKOM H
Mar"ura oT CHJIbl TOKa M HaIlPABJIEHUS TOKA B KaTYIIIKE.

W3ydeHue aecTBUSI MArHUTHOTO MOJIS HA IIPOBOJIHUK C TOKOM.

KoHcTpynpoBanue u u3ydeHue padboTsl dJIEKTPOIBUTATENS.



20. N3smepenue KI1/] anexTpoaBurareabHON yCTaHOBKH.
21. OneITBI 1O HCCIIENOBAHUIO SABJICHUS JJICKTPOMAarHWTHOM HWHAYKLIHU: HCCICIOBAaHUE
WU3MECHEHUH 3HAYEHUs U HAIIPaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexanuueckoe naBmxkeHue. MarepuanbHas Touka. Cuctema orcuyé€ra. OTHOCUTENBHOCTb
MEXaHUYECKOro  JBWKeHUsA. PaBHOMepHOe mpsAMoiMHEWHOe JBuWKeHue. HepaBHoMepHOe
IpsIMOJIMHENHOE ABMKeHue. CpellHsAs U MTHOBEHHAasi CKOPOCTb TeJla P HEPAaBHOMEPHOM JIBUKEHUM.

Yckopenue. PaBHOyCKOpeHHOE TpsSMOJIMHEHHOe ABmxkeHue. CBoOomHoe maaeHue. OIBITHI
[Nanunes.

PaBHOMepHOE nBUKEHME IO OKpYKHOCTH. [leproa u yactora obpamienus. JIlunelinas u yriosas
ckopocTH. LleHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

ITepBoiii 3akoH HproTroHa. Bropoit 3akon Hptorona. Tperuii 3akon Herotona. [lpunnmn
CYNEPIIO3ULUHU CHUIL.

Cwiia ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cuja TPEHHUs CKOJIbKEHUs, CUjla TPEHUs MOKOs,
JIpYTue BUbI TPEHHUSL.

Cuna TsKECTH U 3aKOH BCEMUPHOT'O TATOTEHUS. Y CKOpeHHE CBOOOAHOrO majieHus. [IBuxenHue
wianet Bokpyr Comnnua. [lepBas kocmuueckasi ckopocTb. HeBecoMOCTh U meperpysKu.

PaBHOBecue MatepuanbHOU TOUKU. AOCOMOTHO TBEpAOE Teno. PaBHoBecue TBEpIOro Tena ¢
3aKpEIUIEHHON OChIO BpalieHusa. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynsc Ttena. M3menenue wumnyibca. MMmynabc cuiibl. 3aKOH COXPAaHEHHMS HMITYJIbCA.
PeakTuBHOE IBMKEHUE.

Mexanuueckas paboTa U MOIIHOCTb. PaboTta cui TsxecTH, ynpyroctu, TpeHus. CBsi3b SHEPruu
u pabotsl. [loTeHumanbHas >HEPrusl Tena, MOAHATOTO HaJ MOBEPXHOCTHbIO 3emid. [loTeHImanbHas
SHEprus cxkato npyxuHsl. Kunernueckas sHeprus. Teopema O KHHETHYECKOM 3HEPIUU. 3aKOH
COXPAHEHHUsI MEXaHUYECKOW SHEPTUH.

Hemoncmpayuu.

1. HaGmroneHue MeXaHH4ecKOro JBUKEHHS Tela OTHOCUTENBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEHHE ITyTE€W U TPACKTOPUH ABMKEHUS OJHOTO U TOTO K€ TeJIa OTHOCUTEIBHO Pa3HbIX

TEJI OTCYETA.

3. H3MepeHHe CKOPOCTH U YCKOPEHUS MPSIMOJTMHEUHOTO JIBUKEHHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKECHHUS.

5. HaGmronenue nBuKeHUs Tela M0 OKPYKHOCTH.

6. HaOmoneHne MexaHMUYECKUX SIBJICHUHN, IPOUCXOAALINX B cucTeMe oTcuéra «Tenexkay npu

e€ paBHOMEPHOM M YCKOPEHHOM JIBU’KEHUN OTHOCUTEIBHO KaOMHEeTa (PU3UKH.
7. 3aBUCUMOCTb YCKOPEHUS Tella OT MacChl TeNla U AEUCTBYIOLIEH Ha HErO CUIIBIL.
8. HaOmoneHune paBeHCTBA CHII IPY B3aUMOJCHCTBUY TeJl.
9. H3meHeHue Beca Tesla IPU YCKOPEHHOM JIBUKEHUH.
10. [Iepenavya nMIysibca Ipyu B3aUMOJEHCTBUH TEIL.
11. [IpeoOpa3oBaHus SHEPTUH NPU B3aUMOAECHCTBUH TEJl.
12. CoxpaHeHue UMITYJIbCA IIPU HEYIIPYTOM B3aUMOAECHCTBUH.
13. CoxpaHeHue UMITyJIbca IPU a0COMIOTHO YIPYTOM B3aUMOEHCTBUH.
14. HaGmroienne peakTUBHOTO JIBFKCHHS.
15. CoxpaHeHre MEXaHU4eCKOM SHEPTUU IPU CBOOOJHOM A ICHUH.
16. CoxpaHeHrEe MEXaHUYECKON YHEPTUU IIPU IBM>KEHHUH TeJla IO JEHCTBUEM IPY>KUHBI.
Jlabopamopuvie pabomul u onvimol.
1. KoHcTpyHnpoBaHue TpakTa Ajsl pa3roHa U JalbHEWIIEro paBHOMEPHOTO JBM)KEHHUS IIapHKa
WJIM TEJIEKKH.

2. OmpeneneHue cpeaHell CKOPOCTH CKOJIbKEHUS Opycka WM JBUKEHHS IIapuKa I10
HAKJIOHHOM INIOCKOCTH.

3. OmpeneneHue yCKOpeHHUS Telda NPU PaBHOYCKOPEHHOM JIBJKEHUU [0 HAKJIOHHOMN
IIJIOCKOCTH.



4. HccnenoBaHue 3aBHCHMOCTH IIYTH OT BPEMEHH IPH PABHOYCKOPEHHOM JBIXXEHHU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IIpoBepka rumoTes3bl: €CU MPU PABHOYCKOPEHHOM IBM)KEHUHU 0€3 HadalbHOH CKOPOCTH
IIYyTH OTHOCSTCS KaK psJi HEYETHBIX YUCEN, TO COOTBETCTBYIOIIHME IIPOMEKYTKH BPEMEHU
OJINHAKOBBI.
HccenenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO JaBJICHUS.
Omnpenenenne KodhUIIMEHTA TPEHUS CKOJBKCHHSL.
Onpenenenne KECTKOCTU IPY>KUHBI.
Omnpenenenne paboThl CHIIbI TPEHUS IPU PABHOMEPHOM JIBHKEHUU TeJIa M0 TOPU30HTAIBHOM
MIOBEPXHOCTH.

10. Onpenenenre pabOThl CHJIBI YOPYTOCTH IMpH MNOABEME TIpy3a C HCIOIb30BAaHUEM

HETOABIKHOTO U TMOABHKHOTO OJIOKOB.

11. M3yueHue 3aKOHA COXPAHEHUS SHEPTUH.

Pa3znen 9. Mexanuveckue Koj1e0aHUSA U BOJHBI.

KonebarenbHoe paBmkenue. OCHOBHbIE XapaKTEPUCTUKH KOJICOAHWIA: TMEpPHOJ, YacToTa,
amIuTyaa. MaTeMaTu4eckuid ¥ pyKUHHBIA MasTHUKY. [IpeBpaiienne snepruu npu KoiedaTeaIbHOM
JBUKEHUU.

3aryxatomue Kojebanus. BeiHykneHHble kosieOanus. Pe3onanc. MexaHW4yecKue BOJIHBI.
CaoiicTBa MexaHM4ecKux BOJH. IIpogonbHbIEe U MOnepeuHble BOJIHBI. J[JIMHA BOJHBI U CKOPOCTh €€
pacnpocTpaHeHusl. MexaHn4ecKe BOJIHbI B TBEPJIOM TEJI€, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTb 3ByKa U BbIcOTa TOHA. OTpaskeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

Habmroenue xonebanuii Tei noj JeHCTBUEM CHUITBI TSXKECTH U CUITBI YIIPYTOCTH.
Habmroienue xonebanuii rpyza Ha HUTH U Ha TPY>KUHE.

Habumronenne BbIHYX/I€HHBIX KOJeOaHU 1 pe30HaHCa.

PacnipocTpanenre npoAoabHBIX U MOTEPEYHBIX BOJIH (HA MOJIEIH).
Habumronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKUI PE30HAHC.

Jlaﬁopamopuble pabomwt u onvimol.

1. Omnpenenenune 4acTOTHI M IEPHOA KOJIEOAHUH MaTeMaTUYECKOr0 MasiTHUKA.

2. OmnpezneneHue 4acTOThI U NepHOa KoJeOaHUH MPY)KMHHOT'O MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH MepUoO/ia KOJEOAHUN MOJBEIIEHHOTO K HUTHU I'py3a OT JTMHbI

HUTHU.

4. VccnenoBaHue 3aBUCUMOCTH IEpHOJia KOJIeOaHUM MPY>KUHHOTO MasiTHUKA OT MaccChl rpys3a.

5. TIpoBepka HE3aBUCUMOCTH IepuojJa KojeOaHUil rpy3a, MOABEIICHHOTO K HUTH, OT MacChl

rpysa.

6. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb MEPHOAA KoJeOaHHH NMPYKMHHOTO MAasgTHUKA OT

Macchl Ipy3a 1 )KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHHs! CBOOOAHOTO MaJIeHHUS.

Pa3nen 10. DiieKTpOMarHuTHoe 1MoJie M 3JIEKTPOMATHUTHbIE BOJIHbI.

DNEKTPOMarHUTHOE TOJIE. DJIEKTPOMArHUTHBIE BOJNHBI. CBOMCTBA 2JEKTPOMArHUTHBIX BOJIH.
[IIkana 31eKTpOMarHUTHBIX BOJIH. Mcriob30BaHNe 3JIEKTPOMArHUTHBIX BOJIH /111 COTOBOM CBSI3H.

DnexkTpoMarHuTHas npupoaa csera. CkopocTs cBeTa. BoHOBBIE CBOMCTBa CBETA.

Hemoncmpayuu.

1. CBoiicTBa EKTPOMArHUTHBIX BOJIH.

2. BoJsiHOBBIE CBOMCTBA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1. V3y4yeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOIIbI0 MOOUIIBHOTO TeedoHa.

Paszpnen 11. CBeroBbIe siBICHUS.

JlyueBas wmopgenb cBera. Mcrounuku cBera. [IpsMonmHENHOE pacnpoCTpaHEHHE CBETA.
3armenus Connia u JIynsl. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpaskeHHUs CBETA.

[Ipenomnenue cBeta. 3akoH mIpenomiieHus: cBera. llomHOe BHYTpeHHee OTpa)KE€HHME CBETa.
Hcnonp30BaHre OJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAX.

woKoNe
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JIunza. Xox nydei B aun3e. OnTuyeckas cucreMa ¢oToarinapara, MUKPOCKONA U TeJIeCKOIa.
I'na3 kak ontuyeckas cucteMa. biIM30pyKoCTh U JadTbHO30PKOCTb.
Paznoxenne Genoro ceera B cnekTp. OmbiTel HbhtoToHa. CriojkeHHE CHEKTPajJbHBIX LBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpssMonuHEITHOE pacIpOCTpaHEHUE CBETA.
OtpaxkeHue cBera.
[Toryuenue n300pakeHUi B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue caera.
OrnTruyeckuii CBETOBO/I.
Xox JIydeit B coOuparomiei JTruH3e.
Xox JIydeil B paccenBarolle JIMH3E.
[Toryuenue n300pakeHU C TOMOILBIO JIUH3.
[Mpuniun aeictBus goroarnmapara, MUKPOCKOTNA U TEIECKOIIA.
10 Mopens riasa.
11. Pa3noxeHue 6enoro cBeTa B CIEKTP.
12. [TosryueHue O6en0ro cBeTa NpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuvie pabomot u onvimel.
1. HccrnenoBaHue 3aBUCUMOCTH YIJla OTPAKEHHsI CBETOBOTO Jiyya OT yrijia IaJeHusl.
2. H3yueHue xapakTepUCTUK U300paKECHHS MPEAMETa B IIIOCKOM 3epKaje.
3. HccnenoBanue 3aBUCUMOCTH YIJia IPEJOMJIEHUS CBETOBOTO Jiydya OT yIyla HaJCHUS Ha
TPAHUILIE «BO31YX—CTEKIIO».
4. TlomydyeHue U300paKEHUI C TOMOIIBIO COOMPAIOIIEH JTUH3HI.
5. Omnpeznenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHUIIBI COOMPAIOIIEH JTNH3BI.
6
7
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OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.
. OmBITHI IO BOCTIPUATHIO [IBETA MPEIMETOB IPU MX HAOIIOIEHUH Yepe3 IIBETOBBIC (DPMIIBTPHI.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

OmnbiTel Pesepdopna u mnanerapnass moxens atoma. Mopaens atoma bopa. Mcmyckanume u
norsiouieHue ceera atoMoM. KBanTsl. JInHelHyaTbie CIEKTPHI.

PannoaktuBHOCTh. Anb(a, 6eTa- u ramma-uznydenus. CTpoeHue aToMHOTO siapa. HykinoHnHas
MOJIe]Ib aTOMHOTO siipa. M3oronsl. PaguoaktuBuble npeBpamienus. [lepro nomypacnana aTOMHBIX
anep.

SnepHple peakiuu. 3aKOHBI COXPAHEHUS 3aps0BOTO M MAacCOBOTO YHCEN. DHEPIUs CBA3M
aTOMHBIX siiep. CBsi3b Macchl M 3HEpruM. Peakuuu cuHTe3a u neneHusd sjep. Mcrounuku sHeprum
Connua u 3B€31.

Snepnas sHepreTuka. JIeMCTBUA paguOAKTUBHBIX U31yYEHUN HA KUBBIE OPTAHU3MBI.

Hemoncmpayuu.

CreKTpbl U3JIy4€HUs U TIOTJIOMICHHUS.

CrieKTphl pa3IMYHbIX I'a30B.

CrnexTp BoaOpo/Ia.

Habmonenue tpekoB B kamepe BusbcoHa.

PaboTa cuéTunka HOHU3UPYIOUINX U3ITy4YEHUH.

Perucrpanus uznydeHus IpUpOAHBIX MUHEPAJIOB U MPOJYKTOB.

ﬂaﬁopamopubte padomul u onvimol.

1. HaGmro/ieHue CIUIOMIHBIX U JIMHEHYAThIX CIEKTPOB U3JIy4EHHSI.

2. HccnenoBaHue TPEKOB: HW3MEPEHHE DHHEPIMM YACTHIBI 110 TOPMO3HOMY IIyTH (110

dororpadusm).

3. HM3mepeHue paanoakTUBHOTO QOHA.

IToBTOpHTENIBLHO-0000 1A MOIYIb.

[ToBTOpHUTENEHO-0000IIAOIIMI MOIYJb MpEAHA3HAYEH /I CHCTEMaTH3alud U 0000IIeHus
NPEIMETHOTO COJEPXKaHHUsSI U OMNbITAa JESITEeIbHOCTH, NPUOOPETEHHOTO MPU M3YyYEHHH BCETrO Kypca
¢bu3nkK, a Takxke Ui MOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY JK3aMEHY MO (U3HKe s
00yyaromuxcsi, BEBIOPaBIIMX 3TOT YyU4eOHBIH Mpeamer.

oukwnNE



[Tpu u3yueHU AAHHOTO MOAYJIS PEANU3yI0TCA U CUCTEMAaTU3UPYIOTCS BUBI JEITEIBHOCTH, Ha
OCHOBE KOTOPBIX OO€creyrBaeTcsl JOCTH)KEHUE MPEeIMETHBIX U METanpeAMETHBIX IUIAaHUPYEMBbIX
pe3yibpTaToB OO0y4yeHHs, (OPMHPYETCSl €CTECTBEHHOHAy4yHas TI'PaMOTHOCTh: OCBOCHHE HAy4YHBIX
METOJIOB UCCIIEIOBaHUS SABJICHUM PUPOIBI U TEXHUKU, OBJIA/ICHUE YMEHUSMU O0BSICHATH GU3NYECKUE
ABJICHMS, IIPUMEHsS IIOJIYYEHHBIE 3HAHUA, pellaTh 3aJadd, B TOM YHCIE KayeCTBEHHbIE U
3KCHEPUMEHTAIIbHBIE.

IIpuHIMIINAIBEHO AEATEIbHOCTHBIA XapaKTep JaHHOIO Pas3zelia pealu3yeTcs 3a CYET TOTO, YTO
oOyJaroluecs BHIMOIHSIIOT 3aaHHsl, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAHWW Paclo3HaBaTh M HAYYHO OOBACHATH (PU3UYECKUE SIBJICHUS B
OKPY’KaroIllel MpUpo/ie U MOBCEIHEBHOM KU3HU;

UCITIOJIb30BaTh HAyYHBIE METOABI WCCIEAOBAaHMS (U3NUECKUX SIBICHUNA, B TOM YHCIE IS
MIPOBEPKU THIOTE3 U MOJYYEHUSI TEOPETHUECKUX BBIBOJIOB;

0OBSICHATH HayYHBIE OCHOBBI Han0oJIee BaKHBIX JOCTHKEHHI COBPEMEHHBIX TEXHOJIOTUH, HATIPHMED,
MIPAKTUYECKOr0 UCIOJIb30BAaHUS PA3JIMYHBIX HCTOYHUKOB SHEPIMHM HA OCHOBE 3aKOHA IIPEBPALLICHUS
Y COXPAHEHUs BCEX U3BECTHBIX BUJIOB DHEPIUH.

INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA INPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3yuenne pu3uKu Ha ypOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHWs HANPABJICHO HA JOCTHIKEHHE
JMYHOCTHBIX, METAIIPEIMETHBIX U NPEIMETHBIX 00pa30BaTENIbHBIX Pe3yJIbTaTOB.
B pesynbrate n3ydyenus: GU3NKU Ha ypOBHE OCHOBHOTO 00IIET0 00pa3oBaHus y 00yJaromerocs

OyayT chopMupoBaHbI ClIEAYIOIINE JINYHOCTHBIE PE3YIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:
- IPOSIBJICHUE MHTEpEeca K MICTOPUHM U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (PM3NUECKOI HayKH;
- HIEHHOCTHOE OTHOIICHHUE K TOCTH)KEHUSM POCCUUCKUX yUEHBIX-(DU3UKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
- TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CYKJI€HHH OOLIECTBEHHO 3HAYMMBIX U 3THYECKHUX MPOOIIEM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHNUEM JTOCTUKEHUN (PU3UKY;
- OCO3HaHME BAKHOCTHU MOPAIbHO-ITHUYECKUX MPUHLUIIOB B I€ATEIbHOCTH YUEHOTO;

3) 3cTeTHYEeCKOro BOCIUTAHMS:
- BOCIIPUSITHE SCTETUUECKUX KayecTB (PU3NYECKON HAyKH: €€ TapMOHUYHOIO TOCTPOEHHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:
- OCO3HaHHME LEHHOCTH (pu3MyecKod HayKd KaKk MOIIHOI'O MHCTPYMEHTa MO3HAHUS MHPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHIA, BAJKHEUIIIEH COCTABIISIONIEH KYJIbTYpHI;
- pa3BUTHE HAY4HOM JTH0003HATELHOCTH, MHTEpECa K UCCIIEI0BATEIbCKON AEATENbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIArONOTYYHS:
- OCO3HaHHME IIEHHOCTH Oe30macHOro obOpa3a JKM3HH B COBPEMEHHOM TEXHOJIOIMYECKOM MHpE,
BaXHOCTU NpaBUJI O€30IIaCHOrO IOBEACHMSI Ha TPAHCIOpPTE, Ha JOpOrax, C J3JIEKTPUYECKUM U
TEIUIOBBIM 000PYAOBAaHUEM B JOMAIIHUX YCIOBUSAX;
- ¢(hopMHpPOBAHHOCTh HaBbIKa pe(IeKCHH, IPU3HAHUE CBOETO IIpaBa Ha OLIMOKY U TAKOTO K€ IpaBa y
JPYTOro 4ejaoBeKa;

6) TPy10BOr0 BOCIMTAHMSA:
- AKTUBHOE YyYacTH€ B pEIIEHUHM IMPaKTHYECKHX 3ahad (B paMKax CEeMbH, 00pa30BaTeNbHOM
OpraHM3aIiy, ropoJa, Kpasi) TEXHOJOTHYECKONH M COLMATbHOM HANpaBlIE€HHOCTH, TPEOYIOUINX B TOM
qucie U GU3NIECKUX 3HAHUMH;
- HHTEpEeC K MPaKTUIECKOMY U3yUeHUI0 podeccuil, CBsI3aHHBIX C PU3UKOI;

7) 3IK0JI0THYECKOr0 BOCTIMTAHUSA:
- OpUEHTAalMs Ha MpUMEHEeHHe (U3MUECKUX 3HAHWUW JJIs pellieHus 3ajad B 00JIaCTH OKpYyKarolen
Cpe/ibl, IUTAHUPOBAHMS IIOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX IIOCIIEACTBUN I OKPYXKAIOIIEH Cpeibl;
- OCO3HaHME INI00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pelIeHus;

8) aganTannu K M3MEHSIOIMMCS YCJIOBHAM CONMAJILHON M IPUPOIHOM CPeAbI:



- MOTpeOHOCTh BO B3aMMOJCWCTBHH TPU BBITIOJHEHUU HUCCICIOBAHUA M TIPOEKTOB (HHU3MUECKOI
HAIPABJICHHOCTH, OTKPBITOCTh OIBITY ¥ 3HAHUSAM JIPYTHX;

- IOBBIIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO JeSTeIIbHOCTD;

- OTPeOHOCTh B (POPMUPOBAHWUU HOBBIX 3HAHHMA, B TOM 4YHCIC (HOPMYITHPOBATH HJICH, MOHSTHS,
TUTIOTE3bI 0 (PU3HUECKUX OOBEKTaX U SBICHHUSIX;

- OCO3HaHME JSPUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH;

- IJTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETCHUH HOBBIX (DM3MUYECKUX 3HAHMIA,

- CTPEMIICHHEC aHAIM3UPOBATh W BBIABJIATH B3aMMOCBS3HM IPHUPOJIbI, OOIIECCTBA U YKOHOMHUKH, B TOM
YHCIIE C UCIIOJIb30BAaHHEM (PU3MYECKHUX 3HAHUM;

- OIICHKA CBOMX JICHCTBUH C Y4ETOM BIIMSHHS Ha OKPYXKAIOIIYIO CPEAy, BO3MOXKHBIX TITOOATBHBIX
MMOCJICICTBHUH.

METANPEAMETHBIE PE3YJIbTATDBI
B pesynbTare ocBOeHHS MPOrpamMMebl 10 (PU3MKE Ha YPOBHE OCHOBHOTO OOILET0 00pa3oBaHUs Y
oOydaromierocss  OynyT  chOpMHUpOBAaHBI  MeTalpeAMeTHble  Pe3yJbTaThl, BKJIIOYAIOIINE
NIO3HABATENbHBIC YHUBEPCAIbHBIC YU€OHbBIC ACWCTBUS, KOMMYHUKATUBHbBIC YHHUBEPCAIbHBIC YUeOHbBIE
NEHCTBUS, pETyISATUBHBIC YHUBEPCAIIbHBIC YUeOHbIE CHCTBUS.

ITo3naBaTebHBIE YHHBepCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3zoBble Jloru4eckue AeiicTBUA:
® BBISIBJISITh M XapaKTEPU30BaTh CYLIECTBEHHbIE IIPU3HAKU OOBEKTOB (SIBJICHUI);
® YCTAHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIIaCCU(UKALINU, OCHOBAHUS JII 000OIIECHS U CPaBHEHMS,
® BBISIBJISITH 3aKOHOMEPHOCTH U POTUBOPEUHNS B paCCMaTPUBAEMbIX (paKTaX, JaHHbIX U HAOJIOACHUSX,
OTHOCSIINXCS K (PU3UUECKUM SIBIICHUSM;
® BBISIBJIATh IPUYMHHO-CIIEJCTBEHHBIE CBS3M IPU U3YyYEHMM (PU3MYECKHMX SIBIEHUH M IPOLECCOB,
JIeJIaTh BBIBOJBI C HCIIOJIb30BAHMEM JEIYKTUBHBIX M MHAYKTUBHBIX YMO3AKIIIOUEHUH, BBIABUIATH
TUIIOTE3bl O B3aUMOCBSI35X (PU3NYECKUX BEJINYMH;
® CaMOCTOSITEIIEHO BEIOMPATH CIIOCO0 perieHust yaeOHOH Gpr3ruecKkoii 3a1a4n (CpaBHEHNE HECKOJIBKHUX
BapHaHTOB pEUICHMs, BHIOOpP HamOojee MOAXOIALIEr0 € YYETOM CaMOCTOSITENIBHO BbIJEIEHHBIX
KPUTEPHEB).

Ba3oBble uccienoBarebckme 1eiCTBUSA:
® 1ICII0JIB30BATh BOIIPOCHI KAK MCCIEA0BATEIbCKUI NHCTPYMEHT IIO3HAHMS;
®[IPOBOJIUTh [0 CAMOCTOSITEIbHO COCTABJICHHOMY IUIAaHY OIBIT, HECIOXHBIA (QU3HUECcKuil
HKCIEPUMEHT, HEOOJIBILIOE UCCIIET0BaHNE (PU3UYECKOTO SIBICHUS;
® OIICHMBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(GOPMAILIUIO, TOJYYEHHYIO B X0J1€ UCCIIEIOBAHUS
WM SKCIIEPUMEHTA;
® CaMOCTOATENIBHO  (OpMYJIMpPOBAaTh OOOOIIEHUS] W BBIBOJABI 10 pe3yjbTaTaM IPOBEAEHHOTO
HaOJII0IeHNUs, ONIbITA, UCCIICOBAHMS;
® [IPOTHO3UPOBATh BO3MOXKHOE JajibHENIIee pa3BUTHE (PU3MUECKUX MPOLECCOB, a TaKXKE BBIIIBUraTh
HPENOI0KEHUs 00 UX Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:
® [I[PUMEHSATH Pa3IMYHbIE METO/IbI, HHCTPYMEHTBI U 3alIPOCHI IIPU MTOMCKE U 0TOOpe MH(OPMAIH UITH
JAHHBIX C Y4ETOM NPEeSIOKEHHON YueOHO! (pU3NUeCcKOi 3a1auu;
® aHAJIM3UPOBAThH, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO PA3TUYHBIX BUJIOB U (GOpM
MpeJICTaBICHMUS,
® CaMOCTOSTEJIbHO BEIOUPATh ONTUMAIBbHYIO (hOpMY IIpeCTaBIeHUs HH(POPMAIIUH U WILTIOCTPUPOBATD
pelaeMble 3a/1a4i HECIOKHBIMU CXEMaMH, IMarpaMMaMu, MHOM rpaduKoi 1 1X KOMOUHALIUAMU.

KoMmMyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIE 1eiiCTBUA:
¢ B X07ie 00CyX1eHus1 yueOHOro MaTepHaia, pe3yabTaToB Ja0OpaTOPHBIX PadOT U MPOEKTOB 3a/1aBaTh
BOIIPOCHI O CYIIECTBY 00CYKAaeMOii TeMbI U BBICKa3bIBaTh UJIEH, HALIEJICHHBIE HA PELICHUE 33/1a4H U
nojjep)kaHue OyaroxkenaTeIbHOCTH OOLIEHNUS;
® COMOCTABIATh CBOU CYXKICHUS C CYKICHMAMH JPYTUX YYaCTHUKOB Juanora, oOHapyKuBaTh
pa3ianyne ¥ CXOJICTBO MO3ULINNT;



® BEIPAKATh CBOIO TOYKY 3PEHHUS B YCTHBIX U MTUCHMEHHBIX TEKCTAX;
¢ MyOJMTMYHO TMPEACTABIATh PE3yJIbTaThl BBITOJHEHHOTO (DM3MUYECKOTO OMbITa (IKCIEPUMEHTA,
MCCJIEI0BAHMS, IPOEKTA);

® [IOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBHUIYaJIbHON pabOThl IPH pelieHUun
KOHKPETHOU (pU3MIEeCKOi POOIeMBI;

® IPUHUMATH IICJIM COBMECTHOW JESATEIBHOCTH, OPTraHU30BLIBATH JCUCTBUSA MO €€ JTOCTHKCHHIO:
pacnpenensaTb poiiu, o0CYXAaTh MPOIECCHl U Pe3yabTaThl COBMECTHOU pabOThl, 00001IaTh MHEHUS
HECKOJILKHX JIFOJICH;

 BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOI'O pe3yibTaTa M0 CBOEMY HAIPaBICHUIO U
KOOPJMHUPYSI CBOU ACHCTBUS C APYTUMHU WICHAMHU KOMaH/IbI;

® OI[CHMBATh KA4eCTBO CBOETO BKJIaJa B OOMUNA TPOAYKT MO KPUTEPUSM, CAMOCTOSITEIHHO
c(hOpMYyIIMPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBEpPcAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranusanus:
® BBLISIBJISITH TPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOMUX AJIsl pelieHust Gu3nIecKux
3HAHUU;
® OPUEHTUPOBATHCA B PA3JIMYHBIX MOAXOJAX MNPUHATHS pElIeHUuN (MHAMBUAYAJIbHOE, MPUHSATUE
pelIeHus B rpyIIe, IPUHITHE PEILIEHUH TPYIOoil);
® CaMOCTOSITEIBHO COCTaBIATh aJITOPUTM pellieHuss GU3MUYECKON 3a/1aull UK TJIaHA UCCIIEIOBaHUS C
y4€TOM HMMEIOIIMXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpPOBATh IpejjiaracMbie
BAPUAHTHI PELICHUI;
e [[eN1aTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJVIEKT:
® 1aBaTh a/ICKBATHYIO OLICHKY CUTYAllMH U Mpeiarath 1jaH €€ U3MEHEHHUS;
© O0BSCHATH MPUYUHBI JOCTHKEHUS (HEAOCTIXKEHHUS) PE3YNbTAaTOB ACSITENbHOCTH, J1aBaTh OILEHKY
IpPUOOPETEHHOMY OIIBITY;
® BHOCHTH KOPPEKTUBHI B ICSITEIHLHOCTD (B TOM YMCIIE B XO BBITOJIHEHHS (PU3NIECKOTO UCCIICTOBAHMS
WJIM ITPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, U3MEHMBIINXCS CUTYallUH, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKILIUX TPYJHOCTEN;
® OLICHUBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBUIM;
®CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJA€ CHOpa WM JMCKYCCMU HAa HAyyHYIO TEMY,
MOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;
® [IpU3HABATh CBOE MPaBO Ha OWIMOKY NMpHU pelIeHUH (PU3MYECKHX 3a/ad WIM B YTBEPXKJIEHUSIX Ha
Hay4HBIE TEMBI M TAKOE K€ IIPABO IPYroro.

IMPEJIMETHBIE PE3YJIBTATDBI

K xon1y o0yuenus B 7 Kj1acce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpaXkaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:
® UCHOJb30BaTh MOHATUS: (PU3MYECKHME W XHUMUYECKUE SBJICHUS, HAOIIOJAEHHME, SKCIEPHUMEHT,
MoOJielb, THUIOTE3a, €IUHUIBI (PU3NYECKUX BEJIMYUH, aTOM, MOJIEKYJa, arperarHble COCTOSHUS
BemecTBa  (TBEpHIOE, IKHJAKOE, Tra3o00pa3HOe), MeXaHW4YecKoe JBIKEHHEe (PpaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHENHOE), TpaeKTOpHsl, paBHOJACHCTBYIOMas cuia, nedopmanus (yrnpyras,
IUIACTUYECKAsl), HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;
e paznuyaTh sABIeHUs (U dy3us, TEMI0BOE ABMKEHHUE YaCTUIl BEIIECTBA, PABHOMEPHOE JIBUYKEHUE,
HEPaBHOMEPHOE [JBMKEHHE, HHEpLHUs, B3aUMOJCICTBUE TeJ, paBHOBECHE TBEPIABIX TeI C
3aKpEIUIEHHONW OCBIO BpALIEHMS, INepefada JaBICHUS TBEPABIMH TEJIaMHU, XUAKOCTAMHU WM Ta3aMy,
aTMoc(epHOe AaBieHUE, MJIaBaHUE TeJl, MPEBPAIlEHUs] MEXaHUYECKOW SHEPruM) MO OMHCAHHUIO HUX
XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, JEMOHCTPUPYIOLINX AaHHOE (PU3UYECKOe SIBICHUE;
® pACIIO3HABATh MPOSIBIEHNE N3YYEHHBIX (PU3NYECKUX SIBJICHUN B OKPYKAIOIIEM MHUpPE, B TOM YUCJIIE
¢duznueckue SBJICHHUS B MPUPOAE: MPUMEPHI IBMKEHHUS C Pa3IMYHBIMH CKOPOCTSMHU B KHBOW U
HEKUBOM MpHUpPOJIE, IeCTBUE CUIIBI TPEHHSI B IPUPOJIE U TEXHUKE, BIUSHHE aTMOC(HEPHOTO JaBlIEeHUs



Ha JKUBOW OpPraHu3M, IJIaBaHHUE PHIO, PbIUary B TEJIE YEIOBEKa, IIPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO
3a/1auy B y4eOHYIO, BBIJICTISATh CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (DU3UIECKUX SIBJICHUH;

® OIUCHIBATh U3yYCHHBIC CBOWCTBA TeN U (PU3HUECKHUE SBJICHUS, UCTIONB3YS (PU3UYECKHE BETUUUHBI
(mMacca, 00BEM, TUIOTHOCTH BEUIECTBA, BpEMs, IyTh, CKOPOCTh, CPEAHAS CKOPOCTh, CHJIa YIPYTOCTH,
CHJIa TSDKECTH, BEC Tejla, CUJla TPEHUs, JaBjIeHue (TBEPAOTo Tema, KHUIKOCTH, I'a3a), BBITAIKMBAIOLIAL
CHJla, MEXaHW4eckas paboTa, MOIIHOCTb, IJICYO CHIIBI, MOMEHT CHJIBI, KO3()(UIIMEHT MOIe3HOrO
NeHCTBUS MEXaHU3MOB, KUHETHYECKas M IOTEHLUAJIbHAs SHEpPrus), NpH ONHMCAHUU IPaBHIBHO
TPaKTOBATh (PU3NUECKUN CMBICI MCIIOJIBb3YEMbIX BEIWYHH, UX 0003HAYCHHS U €TUHUIIBI (PU3NIECKUX
BEJIMYMH, HAXOIUTb (HOPMYJIbl, CBSI3BIBAIOLIME JAHHYIO (PU3MUECKYI0 BEIMUYUHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH IPaUKH N3yUYEHHBIX 3aBUCUMOCTEH (PU3UUYECKUX BEINUHH;

® XapaKTEepHU30BaTh CBOICTBA TeJ, (PU3NUYECKUE SIBIECHUS U MPOLIECCHI, UCIIOIb3Ys MPABUIIA CIOKEHUS
cuil (BAOJIb OAHOM HpsAMoOif), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUIO PaBHOBECHS
pbluara (00Ka), «30J0TOE MPaBUIO» MEXAHUKHU, 3aKOH COXPAHEHHS] MEXaHUYECKOM 3HEpPIUH, IpU
9TOM J/1aBaTh CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA U 3alIUChIBATh €M0 MATEMAaTUYECKOE BBIPAXKECHUE;

e 00BACHATH (pU3HUECKHE SBICHUS, IPOLIECCHI U CBOICTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYaI[Hii
NPAaKTUKOOPHEHTUPOBAHHOTO XapakTepa: BBIABIATh HPUYHMHHO-CICICTBCHHbIE CBSI3U, CTPOUTH
o0bsicHeHue U3 1—2 JTOrn4ecKux 1maroB ¢ onopoit Ha 1—2 U3y4eHHbIX CBOMCTBA (PU3NYECKUX SIBJICHUH,
($U3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

e pemaTh pacuéTHblE 3a7aud B 1-2 AEHCTBUS, UCHOJIb3Yd 3aKOHBI M (DOPMYJIbI, CBSI3BIBAIOLIUE
¢u3nueckue BEIMYMHBI: HAa OCHOBE aHAJIM3a YCIOBUS 33aJauyd 3alHChIBAaTh KPaTKOE YCJIOBUE,
HOJCTABIATh (U3NYECKHUE BEIMYUHBI B (OPMYJIBI M MPOBOJAUTH pacuéThl, HAXOIUTh CIPAaBOYHbIC
JaHHbIe, HEOOXOIUMBIE IS PEUICHHUs 33134, OLIEHUBATh PEATMCTUYHOCTh NMOJTYYCHHOU (PU3NIECKOM
BEJIMYMHBI;

® pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO pPEUIMTh HPU MOMOIIM (PHU3UYECKUX METOIOB, B
ONHCAaHUM WCCICIOBAHUS BBLICIATH IPOBEPSEMOE MPEINOJIOKEeHHE (THIOTE3y), paszindaTh |
MHTEPIPETHUPOBATH ITOJIyUYEHHBIH Pe3yIbTaT, HAXOAUTh OIMOKH B XO/I€ OIIbITA, /1eJIaTh BHIBOJBI 110 €r0
pe3yabTaram;

® [POBOAMTH OMNBITHI MO HAOIIONEHUIO (PU3MUECKUX SBICHUH WM (PU3HYECKUX CBOWCTB Te:
dopMynupoBaTh IMpOBEpsieMble IPEANOJIOKEHHUs, CcOoOMpaTh YCTAHOBKY M3 IPEII0KEHHOTO
000pyI0BaHUS, 3AIMCHIBATH X0/ OBITa U (POPMYIUPOBATH BHIBOJIBI,

® BBINOJHATH NPSMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MacChl Tejla, 00bEMa, CHIIbI U TEMIIEPaTyphbl
C MCIOJIb30BaHMEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMMCHIBATH MOKAa3aHUS PUOOPOB C YUETOM
3a/1aHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

® MPOBOAMTH HMCCJIEIOBAHUE 3aBUCHUMOCTH OJHOM (PU3MUECKOW BEJIWYMHBI OT JApPYyrod c
UCIOJIb30BAaHUEM TNPSMBIX H3MEPEHUH (3aBUCUMOCTH IYTH PAaBHOMEPHO JABMXKYIIErocs Teia OT
BPEMEHHU [IBWKCHHUS TeJa, CHJIBI TPEHHUS CKOJIBXEHHS OT Beca Tela, KadecTBa 00paboTKh
MOBEPXHOCTEH TeNl M HE3aBUCHUMOCTU CHJIBI TPEHMsI OT IUIOIIAJAM CONPUKOCHOBEHMS TeJ, CHIIBI
YIIPYTOCTH OT YIUTMHEHUS TPY>KUHBI, BRITAIKHBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH TeNa U
OT IUIOTHOCTH >XMJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT IJIyOMHBI, Ha KOTOPYIO
MOTPYXKEHO TeJO, YCIOBHUI IUIaBaHUS Te€J, YCIOBUN paBHOBECHs phluara v OJOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM Y4e€OHOI0 HCCIIEOBaHMsI, cOOMpaTh YCTaHOBKY M BBINOJHATh W3MEPEHUs, CIEIys
NPEUIOKEHHOMY TUTaHy, (UKCHPOBATH pe3yNIbTaThl OTYYCHHOM 3aBHCUMOCTH (PU3NIECKUAX BEITUINH
B BUJIE€ IPEJIO’KEHHBIX TaOJIMIl U TpadUKOB, 1e1aTh BBIBOBI 110 pE3yIbTaTaM HCCIEIOBAHNUS;

® TPOBOAWTH KOCBEHHBIE M3MEPEHUs (U3NYECKUX BEIMYUH (TUIOTHOCTHh BEIIECTBA YKHIKOCTH M
TBEPIOTO TeJa, CHJIa TPEHUS CKOJIBKEHHS, TaBICHUE BO3IyXa, BRITAIKABAIONIAS CHIIA, ICHCTBYIOMIAs
Ha TOTPYKEHHOE B KUAKOCTH TeN0, KOI(P(UIMEHT MOJE3HOro JEHCTBHUS NMPOCTHIX MEXaHHU3MOB),
cllefysl PeINIOKEHHONH MHCTPYKIIMHU: TIPH BBITOJTHEHUH U3MEPEHUH cOOMpaTh IKCIEPUMEHTATHHYIO
YCTQHOBKY U BBIYHUCIIATH 3HAYCHUE UCKOMOM BETMUYMHBI;

e coOaroAaTh MpaBuiia TEXHUKH 0€30MaCHOCTHU IpU paboTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

® YyKa3pIBaTh NPUHIUIBI JEHCTBUS TNPHOOPOB M TEXHUYECKHX YCTPOMCTB: BECBI, TEPMOMETD,
JTMHAMOMETp, COOOIIAONINECS COCYAbl, OapoMeTp, phlyar, MOJIBMKHBIM W HEMOJBMXHBIA OJIOK,
HaKJIOHHAs IUIOCKOCTb;



® XapaKTEepPH30BATh IPUHLIHUIIBI IEHCTBUS U3YUEHHBIX TPHOOPOB M TEXHUUYECKUX YCTPOUCTB C OTIOPOi
Ha UX ONMCaHMs (B TOM 4YMCIE: MOAMNIHUKHA, YCTPONCTBO BOJONPOBOJAA, TMAPABINYECKHUI IIpecce,
MaHOMETp, BBICOTOMED, IOPIIHEBOW HACOC, apEOMETP), UCIONIb3Ys 3HAHUSA O CBOMCTBAX (PU3NUECKUX
SBJICHUI U HEOOXOAMMBbIe (PU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH;
® [PUBOJUTH NPUMEPHl (HAXOAUTh MH(OPMALMIO O NpUMEpax) NPAaKTUYECKOTO HCIIOJIb30BaHUS
(Gu3n4ecKux 3HAHUN B MOBCEJHEBHOHN JKM3HU Ul obOecneueHust 0€30MacHOCTH MpH OOpalleHUU C
npubopaMu M TEXHUYECKHMMHU YCTPOHCTBAMH, COXPAHEHHUS 3J0POBbS M COOJIOACHUS HOPM
9KOJIOTMYECKOTO MOBE/ICHUS B OKPYXKAIOLIEH cpele;
® OCYHIECTBIATh OTOOP HMCTOYHUKOB HHPOpMauuud B MHTEpHETE B COOTBETCTBUHU C 3aJaHHBIM
IIOMCKOBBIM 3aIIpOCOM, HA OCHOBE MMEIOLUXCSI 3HAHUM U IyTEM CPaBHEHUS PA3IMUHBIX HCTOYHUKOB
BBIJICJIATh MHPOPMALIUIO, KOTOpast SIBJISETCS IPOTUBOPEUNBON MIIM MOXKET ObITh HEZJOCTOBEPHOM;
® JCIIOJIb30BaTh IPH  BBHIMOJIHEHUH YYEOHBIX 33aJaHU HAYYHO-TIONMYJSIPHYIO JUTEpaTypy
(U3MYECKOro CoAep)KaHus, ClipaBOYHbIE MaTepUabl, pecypchbl cetu MHTepHer, Bnajgers npuéMamu
KOHCIIEKTUPOBAHU TEKCTa, peoOpa3oBaHus HH(POPMAIK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
e co3JaBaTh COOCTBEHHbIE KPATKHME MMCbMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE 2—3 MCTOYHUKOB
uHpopManuu (PU3NYECKOTO COJEpXaHUsA, B TOM 4ucCie MyOIMYHO JenaThb KpPaTKUe COOOLIEHHS O
pe3yabpTaTax MPOEKTOB WM YUEOHBIX UCCIIEAOBAHUM, IPH 3TOM IPaMOTHO HMCIIOJI30BaTh M3yYEHHBIN
HNOHATUIHBIN annapaT Kypca (U3MKH, CONPOBOXKAATh BHICTYIUIEHUE ITPE3CHTALIUEH;
® [IpU BBINOJIHEHUU Y4€OHBIX NMPOEKTOB M MCCIIEIOBAaHUI pacnpenensTh 00s3aHHOCTU B IpyIIE B
COOTBETCTBUU C IIOCTABJIECHHBIMU 3aJ]auaMu, CJIEAUTH 3a BHIIOJIHEHUEM IUIaHA JEUCTBUMN, aJIeKBaTHO
OLIEHUBATb COOCTBEHHBIH BKJIaJ, B JEATEIbHOCTb TIPYIIbl, BBICTPAUBATh KOMMYHUKATHBHOE
B3aMMO/ICIICTBHE, YUNTHIBAsi MHEHUE OKPYKAIOIIHX.

K koH1y 00yueHus B 8 ki1acce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JI0JIKHBI OTPaXKaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:
® 1CIIOJIB30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYI, TEIUIOBOE JIBUKEHHE aTOMOB U MOJEKYI,
arperaTHble COCTOSIHMSI BEIIECTBA, KPUCTAJUIMYECKME U aMop(dHble Tejla, HACBILICHHBIH U
HEHACBILIECHHbIN Tap, BIaKHOCTb BO3/lyXa, TEMIIEPAaTypa, BHYTPEHHSS1 SHEPI U, TEIJIOBOM JIBUTaTElNb,
JJIEMEHTAPHBIN  3JIEKTPUUECKUI 3apsj, DSJICKTPUYECKOEe I10Jie, HPOBOJHUKU U JUAIIEKTPUKH,
IIOCTOSIHHBIN 3JIEKTPUYECKUIN TOK, MArHUTHOE I10JIE;
® Dpa3InyaTh SIBICHHA (TEIUIOBOE PACIIMPEHHME M C)KAaTHE, TEIUIoNepeaaya, TEIJIOBOE PaBHOBECHE,
CMauMBaHME, KaNWUIAPHBIE SBJICHHS, HCIAPEHUE, KOHACHCALUS, IUIABJICHUE, KPUCTAIIM3ALUs
(oTBepaeBaHME), KWUIIEHUE, TeIulonepenadya (TEIUIONPOBOAHOCTh, KOHBEKIMS, H3JIy4€HHUE),
AJIEKTPU3ALINA TEJI, B3AUMOJICHCTBUE 3apsA10B, EHCTBUS IEKTPUUECKOT0 TOKA, KOPOTKOE 3aMbIKaHHE,
B3aMMOJICIICTBHE MArHUTOB, JEHICTBME MArHUTHOTO TOJIsI HA POBOJHUK C TOKOM, JIEKTPOMarHuTHas
MHAYKIIHS) 110 ONIMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JAHHOE
buznyecKoe sIBICHUE;
® pacro3HaBaTh NPOSIBIEHUE U3YUEHHBIX (PU3NYECKHX SBJICHUN B OKPY)KAIOILIIEM MUpPE, B TOM YHUCIIE
¢du3nyeckue sIBICHUS B MPHUPOJIE: MOBEPXHOCTHOE HATSDKEHUE U KaNWUISPHBIC SIBICHUS B MPHUPOJIE,
KpUCTAJIJIBl B IIpuUpojie, nznydeHue CouHla, 3aMep3aHre BOJOEMOB, MOpCKHUE Opu3bl, oOpa3oBaHHE
pOCBl, TyMaHa, WHeEs,, CHera, J>JEKTpUYEeCKHE SBJICHHMS B arMmochepe, 3IIEKTPUUYECTBO >KHUBBIX
OpraHU3MOB, MAarHUTHOE 110JI€ 3eMJIH, Ipei( MOITI0COB, POJIb MArHUTHOIO MOJIS 171s1 )KU3HU Ha 3eMiie,
HOJSIPHOE CHSIHME, IPU 3TOM IMEPEBOAUTH MPAKTHUECKYI0 3a7adyy B Y4eOHYIO, BBIJICIATH
CYIIIECTBEHHbIE CBOMCTBA (IPU3HAKN) PUINUECKUX SBIICHUM;
® OIUCHIBATh U3yYCHHbIE CBOWCTBA TeNl U (PU3MUECKHUE SBJICHUS, UCTIONB3YS (PU3UYECKHE BETUUUHBI
(TemmepaTypa, BHYTPEHHSISI SHEPrus, KOJMUYECTBO TEIUIOTHI, YAEIbHAs TEIUIOEMKOCTh BEIIECTBa,
ylenabHas TeIyIoTa IUIaBJIeHUs, yleidbHas TeIioTa MapooOpa3oBaHus, yAelbHas TEIIOTa CrOpaHUs
TOIIJINBA, KOA((UIMEHT IOJIE3HOT0 JEHCTBHS TEIJIOBOM MAIMHBI, OTHOCUTENIbHAs BJIAKHOCTh
BO31yXa, DJEKTPUYECKUH 3apsij, CWiIa TOKa, OJIJIEKTPUYECKOE HaIpsDKeHHE, CONPOTHUBIICHUE
POBOJHUKA, YAEIHbHOE CONMPOTUBICHNUE BEIIECTBA, pad0Ta U MOIHOCTh IEKTPUUECKOT0 TOKA), PU
ONKMCAHWU TPABUIBHO TPAKTOBAaTh (U3NYECKUN CMBICI HCHOJIb3YEMbBIX BEIUYHMH, O003HAUECHUS U
€IMHUIIBI (PU3MYECKUX BETTMUUH, HAXOIUTh (JOPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (PU3HUECKYIO BEIMUUHY
C IpYTUMH BEJIMYUHAMH, CTPOUTH I'paUKH U3YyUEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEJTNYHH;



® XapaKTEepPH30BaTh CBOICTBAa TeJ, (U3WYECKHE SIBICHUS W TPOLECCH, HCIOJIb3ys OCHOBHBIC
IIOJIO)KEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUU CTPOEHHUS BEIIECTBA, MPUHLUI CYNEPIO3ULIUU
noJiei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHs 3apsia, 3akoH OMa s ydacTKa IeMH, 3aKOH
Jbxoyns—Jlenna, 3aKOH COXpaHEHHUsI SHEPTUH, TIPH STOM JaBaTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U
3aMKUCBIBaTh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

e 00BACHATH (PU3UYECKHE TPOIECCHl W CBOWCTBA Tel, B TOM YHCJIE€ U B KOHTEKCTE CHUTYyalui
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIATb IPUYUHHOCIEACTBEHHBIE CBSI3U, CTPOUTh
00BbsICHEHHE U3 1—2 TOTUYECKUX IIaroB ¢ ONOpoi Ha 1—2 M3y4eHHBIX CBOMCTBA (DU3NYCCKUX SIBJICHUH,
(U3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pewmaTh pacuy€THbIC 3aJayd B 2—3 JEHCTBUS, HUCIONB3YSd 3aKOHBI M (OPMYJIbI, CBSA3BIBAIOLIUE
¢buznyecKre BeTUYUHbBI: HA OCHOBE aHAIM3a YCIIOBUS 33/1a4U 3alMChIBATh KPATKOE YCIIOBUE, BHISBISATh
HEJIOCTAaTOK JaHHBIX JJIsI PEIICHHs 3aJaud, BHIOMpATh 3aKOHBI U (OPMYIIBI, HEOOXOAUMBIEC IS €&
pelleHus, MPOBOIUTH PACUEThl U CPAaBHUBATH MOJYyYEHHOE 3HAUCHHE (PUINYECKOM BEIMYUHBI C
W3BECTHBIMU JIAHHBIMU;

® pacro3HaBaTh MPOOIEMbl, KOTOPHIE MOKHO PEIIUTH ITPH MOMOIIH (PUIUUECKUX METOI0B, UCTIOIB3YS
ONMCAHHUE HCCIICJIOBAHMS, BBIIEIATh MPOBEPSIEMOE MNPEANOIOKEHUE, OLEHUBATh IPAaBUIBHOCTh
MOPsIIKa IPOBEICHUSI UCCIIEOBAHUs, A€JIaTh BbIBOIbI;

® TPOBOAWTH ONBITHl MO HAOMIONCHHUIO (U3NYECKUX SBICHUH WM (DU3MYECKHX CBOWMCTB Tel
(KanmuJUIIpHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS BO3/yXa OT ero o0bhéMa, TeMIreparypbl, CKOPOCTH
mpolecca OCThIBAHMS W HArpeBaHUsi NP H3IYYEHUH OT I[BeTa H3Iydaromiel (TOrIoMaronieil)
MOBEPXHOCTH, CKOPOCTh MCIApEHUs BOJbI OT TEMIIEPATyphl KHUAKOCTU U IUIOUIaN €€ MOBEPXHOCTH,
3JIEKTpU3alMs TEd U B3aUMOJCUCTBHE 3JIEKTPUYECKUX 3aps/ioB, B3aMMOJCHCTBHE IOCTOSHHBIX
MarHuToB, BU3yaJIU3allksi MArHUTHBIX IOJIEH IOCTOSIHHBIX MarHUTOB, IEHCTBUS MAarHUTHOI'O 1OJISI HA
MIPOBOJHHUK C TOKOM, CBOWMCTBA 3JEKTPOMArHuTa, CBOMCTBA AJIEKTPOABHUIaTENsI TOCTOSIHHOTO TOKA):
(dopMynHpoBaTh TpOBEpSEMBIE MPEANOJIOKEHHUS, COOMpaTh YCTAHOBKY W3 IPEIJIOKEHHOTO
000py/I0BaHus, OMUCHIBAThH XO/1 OMbITA U (POPMYITHPOBATH BHIBOIBL;

® BBLINOJHATH NPSAMbIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIbHONW BIAXKHOCTH BO3]lyXa, CUJIBI TOKA,
HANpSOKCHUST C HCIOJBb30BAHUEM AaHAJOTOBBIX MNPHUOOPOB M JAaTYUKOB (PU3UYECKUX BEIUYHH,
CPaBHHMBATh PE3YJIbTAThl U3MEPEHUH C YUETOM 3aJaHHON aOCONMIOTHON MOTPELTHOCTH;

® [POBOAMUTH HCCIEJOBAaHHE 3aBUCUMOCTHM OJHOM (PU3MUECKONW BEIMYMHBI OT JIpyrod c
HCIIOJIb30BaHUEM NPSIMBIX M3MEPEHUN (3aBUCHMOCTH COINPOTUBIICHHS MPOBOJHUKA OT €ro JJIUHBI,
IUIONIA/IA TTONEPEYHOr0 CEYEHUS U YIEIbHOTO CONPOTHBIIEHHUS BEUIECTBA IPOBOJHMKA, CUIIBI TOKA,
UAYIIETO Yepe3 MPOBOJHUK, OT HANPSKEHHUS] HAa MPOBOJHHUKE, UCCIEIOBAHUE MTOCIIEI0BATEIBLHOTO U
napajjieIbHOT0 COEIUHEHUH NMPOBOJHHUKOB): IUIAHUPOBATh MCCIIEOBAHUE, COOMPATh YCTAaHOBKY U
BBIMOJHATh M3MEPEHUs, CIIeAys MpPeIIOoKEHHOMY IUIaHy, (PUKCHUpPOBATh PE3yNbTaThl MOITYYEHHOMN
3aBHCHUMOCTH B BHJIE TaOJIUIl U IpaUKOB, JeNIaTh BHIBOJIBI IO Pe3yiIbTaTaM UCCIIEJOBAHUS;

® TPOBOJAUTH KOCBEHHbIE M3MEpEeHUs (PU3MUEeCKUX BEIUYMH (yAeabHas TEIIOEMKOCTh BEIIECTBA,
COINPOTHUBIIEHNE TPOBOAHNKA, pad0Ta U MOIIHOCTH 3JIEKTPUUYECKOI0 TOKA): IUIAHUPOBATh U3MEPEHNUS,
coOMpaTh SKCIEPUMEHTAJIbHYIO YCTaHOBKY, CJlelys MpeUIOKEHHOW WHCTPYKLMH, M BBIUUCIATH
3Hau€HUE BEJINYUHBI;

e CoOmI0aaTh NpaBUiIa TEXHUKU 0€30MacHOCTH MpH paboTe ¢ 1abopaTOpHBIM 000PYAOBAaHHEM;

® XapaKTepPH30BaTh MPUHLMUIIBI IEHCTBUS U3yYEHHBIX IPHOOPOB U TEXHUUYECKUX YCTPOHCTB C OMOPOit
Ha X ONKCcaHus (B TOM YHCIIE: CUCTEMa OTOIIEHHsI JOMOB, TUTPOMETP, TapoBast TYpOMHa, aMIIEpMETD,
BOJIbTMETP, CUETYMK DJIEKTPUUYECKONW DHEPIHH, DJIEKTPOOCBETUTENbHbIE MPUOOPHI, HarpeBaTeIbHbIE
ANIEKTPONPUOOPHI (IPUMEPHI), HMEKTPHUUECKUE MPEIOXPAHUTEIH, JIEKTPOMArHUT, HIEKTPOABUTaTENhb
MIOCTOSTHHOTO TOKa), HCMOJb3ysl 3HAaHMS O CBOMCTBaX (DM3MUECKUX SIBICHUH M HEOOXOJUMbIE
¢du3nueckre 3aKOHOMEPHOCTH;

® pAacCIlO3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOMCTBA M H3MEPHUTEIbHBIE MPUOOPHI MO cXeMaM M
CXEMAaTUYHBIM PUCYHKaM (KMJIKOCTHBIH TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATEIH
BHYTPEHHETO CrOpaHus, 3JEKTPOCKOI, PEeoCcTar), COCTABIATH CXEMbI 3JEKTPUUYECKHUX LENed ¢
MOCJIEI0BATENbHBIM U MapajUIeIbHBIM COSAMHEHHEM 3JIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAuEHUs
AIIEMEHTOB 2JIEKTPUUECKUX LIETIEH;



® MPUBOJIUTH NPUMEPHl (HAXOIUTh MH(OPMAIUIO O MpHMEpax) MPAKTUUYECKOTO HCIIOIb30BAHUS
bu3MYECKUX 3HAHWI B MOBCEIHEBHON >KM3HM UIsl oOecriedeHusl 0e30MacHOCTH Ipu oOpalieHuu
npubopaMu M TEXHUYECKMMH YCTPOHCTBAMM, COXPAHEHUS 3[0pOBbS M COOJIOAECHUS HOPM
HKOJIOTMUYECKOTO MIOBEJICHUS B OKPYKaIOILEH Cpele;
® OCYHIECTBIATh NOUCK HH(OpManuu (uzndeckoro coxaepkanuss B lHTepHere, Ha OCHOBE
UMEIOIIUXCA 3HAaHUH M IMyTEM CPABHEHUS JONOJHUTEIbHBIX MCTOYHUKOB BBLIEIATH MH(DOPMALUIO,
KOTOpAs ABJISETCS MPOTUBOPEUUBOI MM MOXKET OBITH HEIOCTOBEPHOM;
® 1CIIOJIb30BaTh IIPU  BBINOJIHEHUM YYEOHBIX 3aJaHM HAY4YHO-TNONYJSIPHYIO JIUTEpaTypy
(U3NYECKOro COoAEpIKaHus, CIIpaBOYHbIE MaTepUalbl, pecypchl ceTd MHTepHeT, BiaaeTh npuéMamu
KOHCITIEKTUPOBAHU TEKCTa, MpeoOpa3oBaHus HH(POPMAIK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
® CoO3JaBaTh COOCTBEHHBIE TUCHbMEHHBIE U KPAaTKUE YCTHBIE COOOLIEHMsI, 000011asi HHPOPMALIUIO U3
HECKOJIbKUX MCTOYHHKOB (PU3MUECKOTO COJAEp)KaHHs, B TOM 4YHCIE MyOJIMYHO TMPEICTaBIATh
pe3yJIbTaThl IPOEKTHON MIIM UCCIIEN0BATENIbCKON AEATEIbHOCTH, IIPU 3TOM I'PAMOTHO MCIIOJIB30BaTh
U3y4CHHBIN MOHATUHHBIN anmapar Kypca (pU3uKH, COPOBOXKIATh BBICTYIICHHE MTPE3CHTAIIHEH;
® [IpU BBIIOJHEHUH YYEOHBIX IPOEKTOB U HCCIEAOBAaHMM (PU3MUECKUX IPOLIECCOB paCHpenessaTh
00513aHHOCTH B I'PYIIIIE B COOTBETCTBUH C IOCTABICHHBIMHU 3a/1a4aMU, CJIEAUTH 32 BHIIIOJHEHUEM IUIaHa
NeMCTBUI U KOPPEKTUPOBATH €T0, aIEKBATHO OIICHUBATH COOCTBEHHBIN BKJIA/I B IEATEIILHOCTD TPYIIIIBL,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBHE, IPOSBIIASA TOTOBHOCTh pa3peiiaTb KOH(QIUKTHI.

K xoH11y 00yuenust B 9 kjiacce npeJMETHbIE PE3YJIbTAaThl HAa 0a30BOM YPOBHE JJOJKHBI OTPaXkaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:
® JCIOJb30BaTh MOHATHS: CUCTEMa OTCUETa, MaTepHUaIbHas TOYKA, TPAEKTOPHUs, OTHOCUTEIbHOCTh
MEXaHUYECKOTO JBWKEHUS, nedopmanus (ynpyras, IiiacTudecKas), TpeHHe, IIEHTPOCTPEMHUTEIHHOE
YCKOpEHHE, HEBECOMOCTh U MEPErpy3KU, LIEHTP TAKECTH, aOCOIIOTHO TBEPOE TENO, HEHTP TSKECTH
TBEPIIOTO TeJa, paBHOBECHE, MEXaHMUYECKHE KOJICOaHUSI U BOJIHBI, 3BYK, HH(Pa3BYK U yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, LIIKAJIA 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U AaJIbHO30PKOCTD,
CHEKTpPhl HCIyCKaHHWS M TOTJIOIIEHUs, anb(ha, Oera- W ramMma-u3IydeHHs, H30TOIbI, sIepHas
JHEPreTHKa;
e pa3iuyaTh SIBICHHUA (paBHOMEPHOE M  HEPAaBHOMEPHOE  MPSIMOJUHEIHOE  JBHXKEHUE,
PaBHOYCKOPEHHOE IPSIMOJIMHENHOE IBUKEHUE, CBOOOIHOE MaJIEHUE TEJl, pPABHOMEPHOE JIBUKEHUE 110
OKPY)KHOCTH, B3aMOJICHCTBHE TeJl, PEaKTUBHOE JABIKEHHE, KOJIeOaTeIbHOE JBIKEHUE (3aTyXarolue
U BBIHYXKJICHHbIE KOJeOaHus1), p€30HAHC, BOJIHOBOE JABM)KEHHE, OTPaXXEHHE 3BYKa, MPSIMOJUHEIHOE
pacnpoCTpaHEHUE, OTPAKEHUE U IIPEJIOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE OTpPaKCHHE CBETA,
pasnokeHue OeNoro cBeTa B CIEKTP M CIOXEHHE CHEKTPaTbHBIX IIBETOB, JUCIEPCHUS CBETa,
€CTEeCTBEHHAs paIM0aKTUBHOCTb, BOSHUKHOBEHHE TMHEWYATOr0 CIIEKTPa U3IIy4€HHs ) 10 OTHMCAHHIO UX
XapaKTEpHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHUE;
® pacro3HaBaTh NPOSIBIEHNE U3YYEHHBIX (PU3NUYECKUX SIBICHUI B OKpYXarolleM MUpe (B TOM 4ucie
¢u3nyeckue sSBICHUS B NPUPOAE: NMPHIMBBI M OTIMBBI, JBWXKeHHE IIaHeT COJIHEYHOM CHCTEMBI,
pPEaKTUBHOE [IBUJKEHUE JKHMBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB >XMBOTHBIMH, 3E€MIIETPSICEHUE,
ceificMuyeckue BOJHBI, I[yHaMHM, X0, LIBETa TeJl, ONTUYECKHUE SIBIECHUS B NMPHUPOJE, OHOIOTHYEecKoe
JeiCTBHE BUAMMOIO, YIbTPAQHUOJIETOBOIO U PEHTTEHOBCKOIO U3IYyYEHHH, €CTECTBEHHBIH
pPaTMOaKTUBHBIA (OH, KOCMHUYECKHE JIyud, PAaJUOAKTUBHOE H3JIyu€HHE NPUPOAHBIX MHUHEPAJOB,
JeficTBUE paInOaKTUBHBIX U3IYyYeHHUI Ha OpraHu3M 4eJI0BeKa), IPHU ATOM MEPEBOAUTH PAKTHUECKYIO
3aja4y B yueOHYI0, BBICTISTH CYILIECTBEHHBIE CBOWCTBA (MIPU3HAKH) (PU3NUECKUX SIBIICHUI;
® OMNUCHIBATh W3YYECHHBIE CBOMCTBA TeN U (PU3HUECKUE SIBICHUS, UCIIONb3Yys (PU3NYECKUE BETUUYUHBI
(cpenHsist 1 MTHOBEHHAs! CKOPOCTh Tejla MPU HEPaBHOMEPHOM JIBUYKEHUH, YCKOPEHHE, ITepeMellleHue,
IyTh, YIJIOBas CKOPOCThb, CHUJIa TPEHMs, CHJIa YIPYrOCTH, CHJIa TSHKECTH, YCKOpEHHE CBOOOIHOTO
NaJieHus, BeC Tejla, HMILYJIbC Teja, WMITYJIbC CHUJIbl, MEXaHWueckas paboTa M MOIIHOCTb,
NOTEHLMAJbHAsl DHEPrUs TeNa, MOAHATOrO HaJ IMOBEPXHOCTBIO 3€MJIM, NMOTEHLMAJIbHAs JHEPTHUs
CKaToM MNpPYXHUHBI, KMHETUYECKasl DHEprus, MOJHas MeXaHW4ecKas SHEeprusi, Mepuoj M 4acToTa
KoJieOaHUH, JJIMHA BOJIHBL, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBeTa, IOKa3aTelb
MPEIOMJIEHUSI CPEibl), IPU ONMUCAHUM NMPABUIBHO TPAKTOBATh (PU3NYECKUN CMBICI HCIOJIB3YEMBIX
BEJIMYMH, 0003HAUEHUS M €IUWHUIIBI (U3NYECKUX BEIMYMH, HAaXOAUTh (OPMYIIBI, CBS3BIBAIOIINE



JaHHYI0O (U3UYECKYI0 BEIUYMHY C JPYrMMH BEIMYMHAMH, CTPOUTH TpapuKud H3YyYEHHBIX
3aBUCUMOCTEN (PU3NUYECKUX BEIINYHH;

® XapaKTEepPH30BaTh CBOMCTBA Tel, (PM3NYECKHE SBJICHUS U MPOLIECCHI, HCIIOIB3Ys 3aKOH COXPAHEHHS
SHEPIUH, 3aKOH BCEMUPHOTO TATOTEHHS, MPUHIIUI CYNEPHO3UIUN CHJI, IPUHIIMIT OTHOCUTEIBHOCTH
["anunes, 3akoHbl HpI0TOHA, 3aKOH COXPaHEHHsI UMITYJIbCA, 3aKOHBI OTPAXKEHUS U NIPEIOMIICHUS CBETA,
3aKOHBI COXPAHEHUS 3apsJ0BOrO M MAacCOBOIO YHCEN MPHU SACPHBIX PEaKIUsIX, IPU ITOM JaBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTHYECKOE BBIPA)KEHUE;

e 00BACHATH (PU3UYECKHE TPOIECChl W CBOWMCTBA Tell, B TOM YHCIE€ U B KOHTEKCTE CHUTYaI[Hid
NPaKTUKOOPHEHTUPOBAHHOTO XapakTepa: BBIABIATh HPUYHMHHO-CICICTBCHHbIE CBS3M, CTPOUTH
00BsSICHEHHUE U3 2—3 JTOTUYECKUX IIIaroB C ONOPOi Ha 2—3 M3y4EeHHBIX CBOMCTBA (DU3NUYCCKUX SIBJICHUH,
(U3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

e periaTh pacyETHbIE 3a/1a4M (ONMUPAIOIUECS HA CUCTEMY U3 2—3 ypaBHEHHUI), UCII0JIb3Ysl 3aKOHbBI U
(bopMyIbl, CBA3bIBaIOIINE (PU3NUECKUE BEJIMUMHBI: HA OCHOBE aHAJIN3a YCIIOBMS 33aJau 3alMChIBATh
KpaTKoe YCIOBHE, BBISIBIIATH HEJOCTAIOIINE WM U30BITOUHBIC TAHHBIC, BBIOUPATh 3aKOHBI U (HOPMYJIHI,
HEOO0XOAUMBIE Ul pEIleHHs,, MPOBOAUTh Pacu€Thl U OLIEHUBATh PEATUCTHYHOCTH IOJYYEHHOTO
3Ha4YeHUs (PU3NIECKOI BEITMUNHBL;

® pacro3HaBaTh IPOOIEMbI, KOTOPHIE MOKHO PEIINTh IIPU HOMOIHU (PU3NYECKUX METO/I0B, UCIIONIb3YS
ONKCAaHWE WCCIEJOBAHMSA, BBIACIATH IPOBEPSIEMOE MPEANOJI0KEHNE, OICHUBATh IPABHILHOCTh
HOpsi/iKa MPOBEJICHHs UCCIIeI0BaHMs, JIeJIaTh BBIBO/Ibl, HHTEPIPETUPOBATh PE3yJbTaThl HAOIOACHUI
U OIIBITOB;

® [POBOAMTH ONBITHl IO HAOMIONEHHIO (U3NYECKUX SBICHUH WM (PU3MYECKUX CBOMCTB Tel
(u3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpPaHEHHs SHEPruM, 3aBUCHUMOCTb IepHOfa
KOJICOAHUH MPYKMHHOTO MAasTHUKAa OT MAacChl Tpy3a M JKECTKOCTH TPYXHUHBI U HE3aBHCUMOCTH OT
aMIUTUTYAbI MAJIbIX KOJeOaHUH, MPAMOIMHEHHOE PacCIpPOCTPaHEHUE CBETA, pa3jioKeHue OeIoro cBera
B CIIEKTp, U3yYCHHE CBOICTB M300pakeHUS B TUIOCKOM 3€pKaJie U CBOMCTB M300paskeHMs IpeIMEeTa B
cobuparoniei inH3e, HabJIr01eHUE CIUIOIIHBIX U TMHEHYAThIX CIIEKTPOB U3JyYEHHs): CAMOCTOSTEIbHO
coOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa 00OpyIOBaHWsS, ONHUCHIBATH XOJ OIBITa U €ro
pe3yiabTaThl, GOPMYIUPOBATH BBIBOABI;

® TMPOBOAWTH NMPH HEOOXOTUMOCTH CEpPHUI0 MPSIMBIX H3MEPEHHI, ONpeaessisi CpelaHee 3HaueHHE
u3MepsieMol BeMMUUHBI (POKYCHOE pacCTOsIHUE COOMPArOIIE IMH3bI), 000CHOBBIBATh BEIOOp crioco0a
U3MepeHus (M3MEPUTENBHOTO pHoopa);

® TPOBOAWTH WCCJIECIOBAHWE 3aBUCHMOCTEH (QH3UYECKUX BEIWYMH C HCIOJIB30BAHHEM IPSMBIX
U3MEpEeHUH (3aBHCUMOCTh TMYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JBW)KEHUHM 0e€3 HadaibHOM
CKOpOCTH, TepHoja KojJeOaHU MaTeMaTH4ecKoro MasTHHKAa OT JJIMHBI HUTH, 3aBUCUMOCTH YTrja
OTpaXeHMsI CBeTa OT yrja MaJeHUus MU yIjla MNpeJoMJIEHUS OT YIjla MaJieHus): IJIaHUPOBaTh
UCCIIEIOBAaHUE, CAMOCTOSITENIbHO COOHMpaTh YCTAHOBKY, (PUKCHpPOBATH pe3yJbTaThl IOJy4YE€HHON
3aBHCUMOCTH (PM3WYECKUX BEIMYMH B BHJE TaONWIl U rpadUKOB, AETaTh BBHIBOJBI 1O Pe3yibTaTamM
UCCIIE/I0BaHMS;

® TIPOBOAWTH KOCBEHHBIE M3MEPEHHS (PU3MUECKUX BEIMYUH (CPETHSSI CKOPOCTh M YCKOPEHHE Tena
Npd pPaBHOYCKOPEHHOM [IBUKCHUH, YCKOPEHHE CBOOOIHOTO TMAJCHUS, >KECTKOCTh TPYKHUHEI,
KOO(QQUIMEHT TpPEeHUs CKOJNbXEHHs, MeXaHuuyeckas paboTa M MOILIHOCTb, YacTOTa MU IEpPUOJ
KOJICOAHWH MaTeMaTH4ecKOro M MPYKHHHOTO MAasTHHUKOB, ONTHYECKas CHJIa COOMpArOIIeil JIMH3HI,
pPaIMOaKTUBHBIA (DOH): IUIAHUPOBATH M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITTOJIHATh W3MEPEHUs, CIEMys TPEAIOKECHHON WHCTPYKIMH, BBIYHCIATH 3HAUCHHE BEIWYHHBI U
aHAJM3UPOBATh MOJyYEHHbIE PE3YIbTATHI C YUETOM 3a/IaHHON MOIPEIIHOCTH U3MEPEHUIA;

e coO0MroAaTh MpaBuiia TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

® pasnuyaTh OCHOBHBIE TPU3HAKM W3YYEHHBIX (U3NYECKUX MOJeNeil: MarepuaibHas TO4YKa,
abCoOMIOTHO TBEPAOE TEJIO, TOUEYHBIM HCTOUYHUK CBETa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJEIb
aToMma, HyKJIOHHasl MOJIeJIb aTOMHOT O $1/1pa;

® XapaKTEepPH30BaTh MPHHIIUIIBI IEHCTBHS N3yYSHHBIX MPHOOPOB U TEXHUIECKUX YCTPOHCTB C OTIOPOit
Ha UX OMHCaHUs (B TOM YHCJIE: CIIUJOMETD, JaTYHKH TOJO0KECHHUS, PACCTOSHUS U YCKOPEHUSs, paKkeTa,
9XO0JIOT, OYKH, MMEPUCKOI, (oToarmapaT, ONTHUYECKUE CBETOBOJIBI, CIIEKTPOCKOI, JTO3UMETpP, Kamepa



Bunbcona), ucnomnb3ys 3HaHMS O CBOWCTBaX (PU3MUECKUX SBICHHM M HEOOXOOUMBbIE (U3NUECKUE
3aKOHOMEPHOCTH;

® JCIIOJIB30BaTh CXEMbl M CXEMaTHYHbIE PHCYHKH M3YYCHHBIX TEXHHUYECKUX YCTPOWCTB,
U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTMYECKHX IMPOLECCOB MPHU PEIICHUH y4eOHO-PaKTHUECKUX
3a/1a4, ONTHYECKHUE CXEMBI JJIS TIOCTPOCHUS N300paKEHUI B TNIOCKOM 3€pKajie M COOMpAroIeii JTuH3e;
® MPUBOJIUTH NPUMEPHl (HAXOAUTh HH(POPMAIUIO O MpPHUMEpax) MPAaKTUYECKOTO HCIIOJIb30BAHUS
(bu3HYECKUX 3HAHWI B MOBCEIHEBHOW >KM3HM JUIsl oOecriedeHus: 0e30MmacHOCTH Ipu oOpalieHuu ¢
npubopaMH W TEXHHYECKUMH YCTPOHCTBAMH, COXPAaHEHHUS 370pPOBbS U COOJIOACHUS HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPYKaIOIIEH Cpee;

® OCYIIECTBIIATH IMOWUCK MH(OpMAnuu (PU3UUECKOro coiepikaHus B VHTepHeTe, caMOCTOSTEIbHO
GopMynHpys TOUCKOBBIA 3alpoc, HAXOAUTh ITyTH ONPEAETICHUS JOCTOBEPHOCTH MOIYYCHHOM
uH(OpPMALIUK Ha OCHOBE UMEIOIIMXCS 3HAHUN M JOTTOJTHUTEIHHBIX UCTOYHUKOB,;

® WCHONB30BaTh TIPH BBHIOJHEHUM Y4YEOHBIX 33JaHUM  HAYYHO-HONMYJISAPHYIO JIUTEPATypy
(U3UUECKOro coepiKaHus, CIPpaBOYHbIE MaTEpUAb, pecypchl ceTd VHTepHeT, BIaaeTh NpuéMamu
KOHCIIEKTHPOBAHMS TEKCTa, IpeoOpa3oBaHus HHPOPMAIMU U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;
® co3gaBaTh COOCTBEHHBIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE HH(OPMALUHU U3
HECKOJIbKUX HMCTOYHHKOB (PU3UYECKOTO COACpIKAHUS, MyOIMYHO TPEACTABIATh PE3yJIbTaThl
NPOEKTHON WMJIM MCCIIE0BATEIBCKON NIESTEIbHOCTH, IPU 3TOM I'PaMOTHO MCIOJIb30BaTh W3yYCHHBIN
NOHATUIHBIN ammapar u3y4aeMoro pasjeina (GU3UKU U COMPOBOXKIATH BBHICTYIICHUE TPE3EHTANUEH C
y4€TOM 0COOCHHOCTEH ayIUTOPHH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
No KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmenoBaHue pa3/ie/ioB U TeM IPOrpaMMbl
n/n Beero Konrpoabsusie Ilpakrnyeckue 00pa3oBaTesbHbIE
padoThI padoThI pecypchl
Pa3nen 1. ®u3uka u eé pojib B NO3HAHMHU OKPYKAKIIETr0 MUpa
1.1 @usuka - HayKa 0 IPUPOJIE 2 Bubmorexa HOK
' yka O IpHpoX https://m.edsoo.ru/7f416194
bu6nmmoreka [IOK
1.2 | Quzmryeckue BemMTHHE! 2 I https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHay4HbII METOJ MO3HAHUS 2 1 Bubmzorexa HOK
) https://m.edsoo.ru/7f416194
Hroro nio pazgeny 6
Pa3nes 2. [leppoHayaibHbIe CBeICHUS] O CTPOEHHUH BellleCTBa
2.1 | Ctpoenue BelecTBa 1 Bubmuorexa HOK
) p m https://m.edsoo.ru/7f416194
. bubnuoreka [JOK
2.2 JIBWXKEHHE U B3aUMOJCHCTBUE YACTHUL] BEILIECTBA 2 1 https://m.edsoo.ru/7f416194
2.3 | ArperarHbl€ COCTOSIHUS BEIIECTBA 2 EES;?/ﬁeeliiOr{fn 416194
Hroro no pazneny 5
Pa3nen 3. /IBukeHre U B3aUMOIeiicTBHE TeJl
bu6nmorexa LIOK
3.1 | Mexanmeckoe ABikeHne 3 https://m.edsoo.ru/7f416194
Bubnuoreka IIOK
3.2 | VIHepuus, Macca, II0THOCTE 4 ! https://m.edsc]i).ru/7f416194
but6mmorekxa [IOK
3.3 Cuna. Buet cun 141 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, ) KMAKOCTE U ra3oB
Hasnenune. Ilepegaua  nmaBieHus  TBEPABIMH  TEJIAMH, 3 but6mmorekxa [IOK
JKUIKOCTSIMH U Fa3aMu https://m.edsoo.ru/7f416194
4.2  JlaBaeHHE KUJIKOCTH 5 Bubmuorexa LHOK

https://m.edsoo.ru/7f416194




bubnunoreka LIOK

4.3 Ammocheproe aapieime 6 https://m.edsoo.ru/7f416194
. " bu6nmoreka [IOK

4.4  JlelicTBHE KMJIKOCTHU U raza Ha MOIpy>KEHHOE B HUX TEJIO 7 2 3 https://m.edsoo.ru/7f416194

Uroro no pazaeny 21

Pa3nes 5. PaGora 1 MOIIHOCTB. JHeprus
bubnunoreka LIOK

5.1 | Pabora i MoutsocTs 3 ! https://m.edsoo.ru/7f416194
bubnuoreka [IOK

3-2 1pocThie MEXaHH3MbI > I https://m.edsoo.ru/7f416194
bubnunoreka LIOK

5-3  Mexatiieckas oHepris 4 ! ! https://m.edsoo.ru/7f416194

Hroro no pazneny 12

Pe3epBHOE BpeMs 3

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 12

8 KJIACC
Ne KoummyecTBo yacoB DJIEKTPOHHBIE
HanmenoBaHue pa3/ie/ioB U TeM NPOrpaMMbl
n/n Kontpoabubie IIpaktnyeckne 00pa3oBaTejbHbIE
Bcero
padoThI padoTbI pecypchl
Pa3nen 1. TensioBbie sIBJICHUS
11 C o 7 bubanoreka [TOK
: TPOCHHE 1 CBOUCTBA BEIICCTBA https://m.edsoo.ru/7f4181ce
bubanoreka [TOK
1.2 Tennosere HpOHeCcCh 21 1 5 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3zgea 2. JiiekTpruyeckne 1 MAarHUTHbIE SIBJICHUSA
DneKTpuuecKkre  3apsAnbl.  3apsoKeHHBIE — Tena uX 1 bubnuorexa [JOK
B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 | IloCTOSIHHBIN DIIEKTPUYECKUI TOK 20 2 7
P https://m.edsoo.ru/7f4181ce
Bubnmoreka IIOK
2.3 | MaruuTHbIe SIBJICHUS 6 1 1.5 1

https://m.edsoo.ru/7f4181ce




bubmuoreka [JOK

2.4 | OMEKTPOMArHHTHAs HHYKIHS 4 https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
Pe3epBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
9 KJIACC
Ne KonuyecTBo yacoB DJIEKTPOHHBIE
HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbl
n/n Beero  [KOHTPoabHbie TpakTideckue o0pa3oBaTeJbHbIC
padoTbI padoThI pecypchl
Pasznen 1. Mexanuueckue siBJeHUSA
bu6mmoreka [IOK
1.1 | MexaHu4decKkoe IBMKEHUE U CIIOCOOBI €r0 OIUCAHUS 10 1 https://m.edsoo.ru/7f41ada6
. bubmuorexa [JOK
1.2 | BsanmoneicTaue Ten 20 ! 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3axonmr coxpanenus 10 3 https://m.edsoo.ru/7f41a4a6
Hroro nio pazgeny 40
Paszngen 2. Mexann4yeckue KoJ1e0aHUA U BOJIHBI
2.1  MexaHudeckue KOJIeOaHns 7 3 Egggl;l/(;eezziorﬁﬁ f41ada6
2.2 MexaHu4ecKkue BOJHBL. 3BYK 8 1 3 Eggg?/ﬁee?siorﬁﬁ f41ad2a6
Hroro no pazneny 15
Pa3nen 3. Di1eKTPOMArHMTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJHBI
bubmuorexa [JOK
3.1 DnexkTpoMarHuTHOE IOJ€ U SJIEKTPOMArHUTHBIE BOJIHBI 6 2 https://m.edsoo.ru/7f41ada6
Hroro no pazaeny 6
Pasznen 4. CBeToBbIC IBJIECHUSA
4.1 3akoHBI pacIPOCTPAHECHHSI CBETA 6 2 Egg:_?;ﬁe;zior{fn f41ada6
4.2 JIuH3BI M ONTUYECKHE IPUOOPHI 6 3 bubmorexa LHOK

https://m.edsoo.ru/7f41a4a6




bubmuoreka [JOK

4.3  Pa3znoxxeHue 6en0ro CBETa B CIEKTP 3 2 https://m.edsoo.ru/7f4 1 ada6
Uroro no pazgeny 15
Pa3zgen 5. KBaHTOBBIE ABJIEHHUSA
5.1 HcnyckaHue v NOIJIOIIEHUE CBETa AaTOMOM 4 1 bu6morexa LOK
https://m.edsoo.ru/7f41a4a6

5.2 Ctpoenue aTOMHOTO sipa 6 1 EES::I;I/(I);;IE;(EE)(.)IEN f41ada6
3.3 JlncpHbie peakiun ’ ! ! Eggg/?eﬁi?rﬁ/7f41a4a6
Hroro no pazneny 17
Pa3nen 6. [loBTOpuTEIbHO-00001IAK0INIT MOAYJIb

[ToBTOpeHue u 06001IeHNE coaepkanus Kypca hpusuku 3a 7-9 9 ) bubnnoreka [JOK

KJjlace https://m.edsoo.ru/7t41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 ‘ 27



INOYPOYHOE IINTAHUPOBAHUE

7 KJIIACC
Ne KoaundecTBo yacoB 3ﬂeKTp0HHBIe
Tema ypoka Hara
n/n Bcero Kontposabhbie IlpakTuueckue wiydenus oOpa3oBaTe/IbHbIE
padoThI padoThI pecypcbl
1 ®du3uka — HayKa O Ipupoje. SIBICHUs IPUPOAIBL. 1
®PusnuecKkue sBICHUs
’ MexaHuueckue,  TEIUIOBbIE,  3JIEKTPUUYECKUE, 1
MarHuTHbIE, CBETOBbIE, 3BYKOBBIE SIBICHUS
3 ®u3nyecKue BEIMUYUHbI U UX U3MEPEHUE 1
VYpok-uccnenoBanue "V3mepeHue Temieparypbl
4 Mpd TOMOIIM KUJKOCTHOTO TepMoMeTpa u 1 1
JaTYMKA TeMIlepaTyphl"
Kak ¢usuka u apyrue ecTeCTBEHHBIE HAYKH
5 U3y4aroT npuponay. EcTecTBEHHOHay4HbI METOA 1 bubnnoreka [JOK
no3HaHus. Onucanue (U3MYECKUX SIBICHUH C https://m.edsoo.ru/ff09f72a
MIOMOILBIO MOJEIEN
VYpok-uccnenosanue  "IIpoBepka  rMIOTE3bI:
6 JAIbHOCTh  MMON€Ta  [IapHKa,  MYIIEHHOTOo 1 1
TFOPU30HTAJILHO, TeM Oojblle, YeMm OoJblie
BBICOTA ITycKa"
7 Crpoenue BemecTBa. OINBITHI, JOKa3bIBAIOIIUE 1 bubnuotexa [JOK
JUCKPETHOE CTPOEHHUE BEILECTBA https://m.edsoo.ru/ff09fe0a
8 JIBMKeHHE YacTHIl BEIIECTBA 1 bubmiorexa LHOK
https://m.edsoo.ru/ff0a013e
9 VYpok-uccnenoBanue «OMBITBI MO HaOIIOIEHUIO 1 1
TEIUIOBOTO PACHIMPEHUS Ta30B»
10  ArperarHble COCTOSIHHSI BEIIECTBA 1
B3aumocBsI3p MeXIy CBOWCTBaMHU BEILECTB B
|] DasHBIX  arperaTHpIX — COCTOSHMAX M HMX bubnnoreka [JOK
aTOMHOMOJIEKYIISIPHBIM CTPOEHHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHbIX COCTOSTHUN BOIBI
12 Mexanuueckoe JBH)KeHUE. PaBHOMepHOE WU 1 bu6mmoreka [IOK
HEPABHOMEPHOE JABM)KEHUE https://m.edsoo.ru/ff0a05c6




bubmuoreka [JOK

13- Cropocrs. Eunmie ckopocty https://m.edsoo.ru/ff0a079c¢
14  Pacuer myTH ¥ BpeMEHU JIBUKEHUS bubmorexa LHOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuus. 3akoH uHepuuu. BzaumoaencTBue el bu6mmoreka [IOK
KaK [IPUYMHA U3MEHEHUS CKOPOCTH JBUKEHUS TEN https://m.edsoo.ru/ff0a0c10
16 [TnoTHOCTH BemiecTBa. PacueT Macchl U oObeMa bubmuoreka [JOK
TeJa o €ro IMI0THOCTH https://m.edsoo.ru/ffO0a0fee
17 H§§opaTopHaﬂ pabora «OnpeneneHue MmIOTHOCTH
TBEPOTO TEJIa
18 | Pemenune 3amay no teme "IlmoTHOCTE BemecTna' Brommozexa OK
https://m.edsoo.ru/ff0al23c
19 Cwia Kak XapakTepUCTHUKA B3aUMOJICHCTBUS TEJl.
Cwuita ynpyroctu. 3akoH ['yka
JlaboparopHas paborta «/3ydeHHE 3aBHCHMOCTH
20 pactsokenuss  (meopmarii)  OPYXKHHBI  OT
MIPUIIOKEHHON CHITBI»
21 | SIBnenmne TaroreHus. Cuna TSKECTH
2 CBs13b MEX]y CHJION TSDKECTH U Maccou Tena. Bec bubnuotexa [JOK
tena. Pemenue 3agad mo reme "Cuma TsoxectH' https://m.edsoo.ru/ff0al778
23 Cuiia TsxecTy Ha Ipyrux IuiaHetax. Gusnyeckue bu6mmoreka [JOK
XapaKTEPUCTHKU TUIaHET https://m.edsoo.ru/ff0a1502
bubmnoreka [JOK
24 Wswepenue cn. Jlanavomerp https://m.edS(I;E).ru/fanl800
Bbubanoreka [IOK
25 | Bec rema. Hesecomocts https://m.edsi.ru/fmal 778
26 CrokeHue IBYX CHJI, HApPaBJIEHHBIX MO OJHOH bubmuorexa [JOK
npssMoii. PaBHOIEHCTBYOIIAs CHIT https://m.edsoo.ru/ff0ala70
27 PCH{'GHI/Ie 3aga4 1no Teme ''PaBHOAeHCTBYrOIIAs
CHII
8 Tpenue CKOIbKEHUSA U TpeHue Nokosd. TpeHue B bubnuorexa [IOK

IPUPOJE U TEXHHUKE

https://m.edsoo.ru/ff0alb9c




JlaGopaTopnasi pabota «/3yueHue 3aBUCUMOCTH

bubmuoreka [JOK

29 | cuJBI TPEHHS CKOJIBKEHHUSI OT CHJIBI I[aBJIeHuI/IH u https://m.edsoo.ru/ff0al cc8
XapakTepa COMPUKACAIOUIUXCSA IOBEPXHOCTE
30 PemeHI/Iev 3az[avq Ha omnpeaeieHue
PaBHOJIECHCTBYIOIIEH CUITBI
Pemenne 3amau mo TemaMm: «Bec Tenaw,
31 «Fpa(blzmeamé1 nzo0pakeHue cwm, «Cuiabhy bubmorexa LIOK
N ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOIIAS CUID»
KonTponbnas pabora no temam: «MexaHuueckoe
32  pBmwxeHue», «Macca, IIOTHOCTEY, «Bec Tema,
«['padmueckoe n3obpaxxkenue cuiny, «CUib»
33 Hasnenne. CriocoObl yMEHBIIICHUS U YBEIIMYCHHUS bubnuorexa [JOK
AaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JaBnenue raza. 3aBHCUMOCTh JIaBJICHUS raza OT bubnuorexa [JOK
00BEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [lepenaua  maBneHUs TBEPBIMU TeIIaMH, bu6mmoreka [JOK
JKHAKOCTSIMM U razaMH. 3akoH Ilackans https://m.edsoo.ru/ff0a25b0
36 J[laBieHMEe B KUJIKOCTH W Ta3e, BbI3BAHHOE bubnuotexa [JOK
JEUCTBHUEM CHIIBI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemienne 3agau mo teme «/laBineHue B )KHMIKOCTH bu6mmoreka [JOK
u raze. 3axoH Ilackamnsay https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 | Coobmaronmecs cocyas! https://m.edsoo.ru/ff0a2970
39  T'mapaBnuueckuii mpece bubmiorexa LIOK
https://m.edsoo.ru/ff0a3136
40  Manometpsl. [TopuIHeBoO )KUIKOCTHBIN HACOC
Atmochepa 3emnu. I[lpuyuHbI CylecTBOBaHUS
41 BO3IYIIHOW 000NM0oukH 3eMin. 3aBUCHMOCTH bubmuorexa [JOK
aTMoc(epHOro 1aBIE€HUS OT BBICOTHI HaJl YyPOBHEM https://m.edsoo.ru/ff0a2b5a
MOpst
bu6mmoreka [JOK
42  Bec Bo3ayxa. ATMocepHOe TaBICHHE https://m.edsoo.ru/ff0a2bsa
43 N3mepenne armochepHoro naBineHus. OmbIT bubnuorexa [JOK

Toppuuennu

https://m.edsoo.ru/ff0a2dag




3aBUCUMOCTh ~ aTMOC(EpHOrO  JAaBIEHHUS  OT

bubmuoreka [JOK

44 BBICOTHI HaJ[ YDOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
bapometp-anepoua. AtmocdepHoe AaBicHUE Ha bubnuorexa [JOK
45
pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenune 3amay mo Teme "ATMmocdepHoe
napieHue"
47 JleficTBHE JKUIKOCTU M ra3a Ha IOIPYKEHHOE B bubmuoreka [IOK
HUX TeN0. ApXHUMEI0Ba CUjia https://m.edsoo.ru/ff0a3276
JlaGopaTopHas abota «OnpenencHue
48 BI)ITaJ]';I)KI/IBgIOHIeﬁ CI/IJII)I)I neﬁCTBylomefII) Ii[a TEJO bubmiorexa LIOK
’ ’ https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTh)»
JlaGopatopnast pabota mo teme «MccimemoBanue
49 SaBI/ICII)/IMOETI/I Bica Tela B BOAC OT ﬂO6’béMa bubmorexa LHOK
N https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B )KHJIKOCTh YaCTH TeJay
bubmuorexa [JOK
>0 | Tlnasarme Tex https://m.edsoo.ru/ff0a3a96
Jlaboparopnas  pabora  "KoHcTpyHnpoBaHue
51 apeomerpa wiIM KOHCTPYMpPOBaHHE JIOAKH U
omnpeneneHue e€ rpy30no bEMHOCTH"
Pemenne 3amau mo temam: «llnaBanue cCymos.
52 BosayxonnalfaHHe» «/laBnenue TBepz(mxy}ien Bubmiorexa [JOK
. ’ ’ https://m.edsoo.ru/ff0a3654
JKUJKOCTEN U Ta30B»
bu6mmoreka [JOK
33 Mexammeckas pabora https:/m.edsoo.ru/ff0a3f82
bu6mmorexa [IOK
>4 | MoImHOCTS. BHHHIE! MOIHOCTH https://m.edsoo.ru/ff0a3f82
55 Ypok-uccnenoBasue "Pacuér MOIIHOCTH,
pa3BHBAEMOM MPHU MOIBEME 10 JTECTHHIIE"
36 IIpocteie Mmexanu3Msbl. Peruar. PaBHOBecHe cuit Ha
pbluare
Kontponbnast pabora mo Teme «JlaBieHue
57 TBepABIX TeNl, OKUAKOCTEH W TazoB» /

Bcepoccuiickast mpoBepoyuHasi pabota




PesepBHblii ypok. Pabora ¢ Tekcramu 1o Teme

58 | «/laBieHune TBEPABIX TEIN, KUIKOCTEH M Ta3oBy» / 1 Bu6morexa LOK
N ’ https://m.edsoo.ru/ff0a4ffe
Bcepoccuiickas mpoBepouHas pabota
59 ;I:gglr)zmp?{aﬂ T;:é{;;;e’«I/ICGCEZZOBaI;IIHC H}iﬁ%(;i; 1 0.5 bubmmorexa [IOK
' https://m.edsoo.ru/ff0a478e
paBHOBECHUS pbluara
60 Pemienue 3amau o teMe «YCI0OBUSI paBHOBECHS 1 bu6mmoreka [IOK
pblyara» https://m.edsoo.ru/ff0a48a6
KoadduumenTt nonesHoro aeicTBus MEXaHu3Ma.
61 Jlabopatopnas pabora «M3mepenme KIIJ 1 0.5
HaKJIOHHOM MIOCKOCTH
62 Pemenue 3amau mo teme '"Pabora, MOIIHOCTB, 1 bu6mmoreka [IOK
KITJ1" https://m.edsoo.ru/ff0a4c48
63 Mexanunueckas osHeprus. Kunetnueckas u 1 bubnnoreka [HOK
NOTEHLIMaIbHAas 3HEPTus https://m.edsoo.ru/ff0a4252
64  3akoH COXpaHEHUs MEXaHWYECKOH IHEpruu 1 bubmorexa LHOK
https://m.edsoo.ru/ff0a4360
Ypok-3KCrIepuMEHT no TeMe
65 "3I<cnepHMeHvTanLHoe ONpEieNieHne U3MEHEHns | 1
KHHETHYECKOM M TOTCHIIMAIBHOM JHEPTUU TPHU
CKaTBhIBAHHMHM TeJIa IO HAKJIOHHOMW MJIOCKOCTH"
66 Kontponbnas pabora mo Teme «Pabora wu 1
MOIIIHOCTb. DHEPT U
67 PesepBHbIil ypok. Pabora ¢ Tekcramu mo Teme 1 bubnnoreka [HJOK
"MexaHn4ecKkoe aBHKeHue" https://m.edsoo.ru/ff0adee6
PesepBHblit ypok. Pabora ¢ Tekcramu Mo Teme
68 1
"PaboTa. MomtHOCTh. DHEpTUS"
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 68 12




8 KJIACC

No KoanuecTBo yacoB DJIeKTPOHHbIE
n/m Tema ypoka Kontpoabnble IIpakrnyeckue ard obpasoBaTe/bHbIe
Bcero U3YYEeHUsS
padoThI padoThI pecypchl
OcHOBHbIE MOJIOKEHUS MOJICKYJISIPHO-
1 KMHETUYECKOM  TEOpuM M HUX OiBHPHBIC 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca 1 pazMep aTOMOB M MOJIEKYJI 1
3 Mopenu TBEPIOro, KHIKOTO W Ta3000pa3HOTO 1 bubnuorexa [JOK
COCTOSIHHI BEILlECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOWCTB TBEPAOrO, >KHUIKOIO H
4 ra3zo00pa3HOro COCTOSIHHUM BeEIIecTBa Ha OCHOBE | |
IIOJIOKEHUH MOJIEKYJIIPHO-KNHETUYECKOW TEOPHUH
5 Kpucranmmmaeckue u amopdHbie Tena 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue W KanwuisipHOCTh. [loBepxHOCTHOE 1 bubnnorexka [JOK
HATSDKEHUE https://m.edsoo.ru/ff0a5530
7 TeroBoe paclIMpeHne U CokaTue 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBs3b TEMIEPATYPHI CO CKOPOCTHIO 1
TEIJIOBOTO ABMKEHUS YaCTHI]
9 Buytpennsas osHeprus. CrnocoObl H3MEHEHUS 1 bubnmnorexa [JOK
BHYTpEHHEH 3Hepruu https://m.edsoo.ru/ff0a5c60
10 Buasl Tenonepenaun 1 Eubmiorexa LIOK
https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHus "IIpakTHueckoe
11 Hcpnonmoga)ml;le IlTeHJloBHx CBoﬁCTBp Bemects u | 1 1 bubmmorexa LJOK
" https://m.edsoo.ru/ff0a65c0
MaTepHaJIOB B IEJISAX YHEPTOCOSPEIKEHUS
12 | KonmuecTtBO TemnOTHI. Y IeIbHAS TEMIOEMKOCTD 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a6976
13 VYpaBHenue ternoBoro Oamanca. TermmooOMeH u 1 bubmmoreka [JOK
TEIIJIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088




JlaboparopHas pabora "HccrnemoBaHue sSBICHUS

bu6mmoreka [IOK

14 TGHJ‘IOO?MCHa "npn CMEIIMBAaHUM XOJIOJHOW | https.//m.edsoo.ru/f0a6ad8
ropsiaeii BObI
Pacuer xonuuecTBa TEIIOTHI, HEOOXOIUMOTO IS
15 HarpeBaHuss Tela M BBIACISIEMOTO WM IIPH
OXJIAXKICHUHN
16 JlaGopaTopnast padora "OnpeneneHue yaeabHON bubmuorexa [JOK
TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0
17  Oueprus TomiauBa. Y IenbHas TEIIOTA CTOPaHUs bubmmorexa [IOK
https://m.edsoo.ru/ff0a7bSa
18 [InaBneHue W OTBepACBaHHWE KPHUCTAULIUYCCKUX bubnnoreka [JOK
Ten. Y ienbHas TeIIoTa IUIaBJIeHUS https://m.edsoo.ru/ff0a71d2
19 JlaboparopHas pabora "Omnpenenenue yaeabHON bubnuorexa [JOK
TEIJIOTHI IUIAaBJICHU J1baa" https://m.edsoo.ru/ff0a72fe
bubmuorexa [JOK
20 | IlapooGpa3oBanue u kKoHaeHcanus. Vcmnapenue https.//m.edsoo.ru/f0a740c
Kunenue. Y nenpHas Ternnora napoodpa3zoBaHus U
21 KOH,Z[eHcaI_II/IJII/I. 3aBI/ICI/IMOCTBp TIC)MHepaTprI Eubmorexa IIOK
https://m.edsoo.ru/ff0a786¢
KHUIEHUS OT aTMOC(HEPHOTO AaBICHUS
Bnaxxnocts BO3ayxa. JlaGopatopHas pabota
22 "Ompenenenue I[Z)T(HOCI/ITeJH,}l:;oﬁ P BJ'Ia)II:HOCTI/I bubmorexa LHOK
" https://m.edsoo.ru/ff0a7628
BO3/1yXa
73 Pemienne 3amau Ha oOmNpeaeneHHe BIIAXKHOCTH
BO3/IyXa
[Tpunuuner  paboOThl  TEIJIOBBIX  JIBUraTelNei.
24 TlapoBas TypOuHa. JlBUTareiab BHYTPEHHEIO
CropaHus
75 KII/] TerutoBoro auraresns. TemnoBele ABUTATENN bubnuotexa [JOK
Y 3a111Ta OKPYKarOLEeH cpeibl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHHs] W TPEBPALICHUS DHEPTHH B
TETJIOBBIX MTPOIIeccax
'I'TOIIPOTOBKa K KOHTPOJILHOH paboTe mo Teme Bubnmorexa [TOK
27 TennoBbie sBieHUA. V3MeHeHHE arperaTHbIX

COCTOSIHHI BerrecTBa"

https://m.edsoo.ru/ff0a8312




KontponpHast pabora mno Teme "TemnoBbie

bu6mmoreka [IOK

28  sBuneHus. V3meHeHuMe arperaTHbIX COCTOSIHHI
" p https://m.edsoo.ru/ff0a86ae
BEIECTBA
29 Onektpuzanusi Ten. J[Ba poaa 3NEKTPUUYECKUX
3apsIoB
30 Ypok-uccienoBanue "DnexkTpuszanus TeN 1
WHYKIIMEN U NPU CONTPUKOCHOBEHUH"
31 B3aumoneiictBue  3apsyK€HHBIX  Tell.  3aKOH bu6mmoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
DneKTpuueckoe noJie. HarmpsoxkennocTts
32 s7exT pnqecxoro nons. Ilpunnun c pe MO3UIIUU bubmorexa [TOK
p % iyt yrep H https://m.edsoo.ru/ff0a8a0a
ANEKTPUUECKUX TOJIEH
33 Hocurenn AJIEKTPUUYECKUX 3apsJIoB.
OneMeHTapHbIi 3apsg. CTpoeHue aroma
34 [TpoBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS bubnnoreka [JOK
AIEKTPUUECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
Pemienne 3agady  Ha NpPHUMEHEHHE  CBOMCTB bubnnorexa [JOK
35
JJIEKTPUYECKUX 3apsAa0B https://m.edsoo.ru/ff0a90cc
DIIeKTPUUECKUI TOK, CJIOBUS ero
36 ¢ eCI;BOBaHI/Iﬂ Hcrounnku yI)J'IeKT NYECKOTO bubmorexa [TOK
y ' p https://m.edsoo.ru/ff0a95a4
TOKa
37  JIeMCTBUS IEKTPUIECKOTO TOKA bubmmorexa [TOK
P https://m.edsoo.ru/ff0a96b2
38 Ypok-uccnenosanue "JleficTBUe IEKTPUUECKOTO 1
TI0JIS1 HAa MPOBOJIHUKYU Y TUAJIEKTPUKH"
39 DJIEKTPUYECKUN TOK B METalIaX, KUIAKOCTIX W bubnmuotexa [JOK
raszax https://m.edsoo.ru/ff0a9838
40  DmekTpuyeckas UEMb U €€ COCTaBHbIEC YaCTH
Cwuita toka. JIaboparopnas pabora "H3mepenue u bubnmuotexa [JOK
41 " 0.5
pEryJInpoBaHUE CUIIbI TOKA https://m.edsoo.ru/ff0a8bd6
DNEeKTpUUECKOe  HampsHKEHHE. BoasT™meTp.
p p " P bu6mmorexa [IOK
42  JlaGopatopHas pabora N3mepenue " 0.5

pEeryJupoBaHUE HANPsKEHUs"

https://m.edsoo.ru/ff0a9e14




CormnpoTuBieHue MIPOBOJHUKA. VY nensHOE bubnmoreka [JOK
43
COINPOTHUBJICHHUE BELIESCTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas paborta "3aBUCUMOCTD
44  OUCKTPHYECKOTO CONPOTHBICHUS NPOBOJHMKA OT bubnmoreka [JOK
€ro JJIMHBI, IUIONIAAX MONEPEYHOTO CEUCHHS U https://m.edsoo.ru/ff0aa738
Marepuana"
3aBUCUMOCTb CWJIbI TOKa OT HampsKEHUs. 3aKOH bubmuorexa [JOK
45
OmMa jy1st yyacTka Lenu https://m.edsoo.ru/ff0aad44a
JlabopaTopHas pabora "UccnenoBanue
4  3ABHCHMOCTH CHJIBI TOK3, HJIYWICrO 4epes bubnnoreka [JOK
pe3ucTop, OT COMPOTUBJIEHUS pE3UCTOpa U https://m.edsoo.ru/ff0aa04e
HanpsHKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U MAPAUIETLHOE COSTUHEHUS
MIPOBOJTHUKOB
Jlaboparopuass pabora "IlpoBepka mpaBmia
48 cnoxchHﬂpHanpﬂg(eHHﬁ npu ﬁOCJII;HOBanJILHOM bubmorexa [IOK
" https://m.edsoo.ru/ff0aaa58
COCIMHEHHH JIBYX PE3UCTOPOB
JlaGopatopnast paborta "IIpoBepka mpaBuia s
49 CI/IJ‘IBIp TOII::a HII;)I/I napannI;nLHPOM (I:)OCI[I/IHGIJ;[I/II/I bubmorexa LHOK
" https://m.edsoo.ru/ffO0aadle
pE3UCTOPOB
50 Pemenne 3amay Ha npumeHeHue 3akoHa Oma J1s bubnnorexa [JOK
Pa3IMYHOTO COCTUHEHMS IIPOBOIHUKOB https://m.edsoo.ru/ffO0aaf8a
5 PaboTa 1 MOIITHOCTB AIEKTPUUECKOTO TOKA. 3aKOH bubnuoteka [JOK
[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
57 JlaGopatopnast padora "Omnpenenenue paboOThl U bubnuorexa [JOK
MOIIIHOCTH 3JEKTPUUYECKOTO TOoKa" https://m.edsoo.ru/ff0ab3e0
DIIeKTpUUIECKHE enu u moTpeOuTen
53 3neKT§quCK017I 3HeIII)rHI/I B OBITY. Tllzoponcoe bubmmorexa [IOK
https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
54 | IlocTosTHHBIE MarHUTEI, UX B3aUMOJICHCTBHE
55 Ypok-uccnenoBanue "U3yuenue ToJIeH bubmuotexa [JOK

HOCTOSIHHBIX MAarHuToB"

https://m.edsoo.ru/ff0ac3d0




MarautHoe nosie. MarautHoe noJjie 3eMJId U €ro

bubmuoreka [JOK

56
3HauYeHHUe JUIA )KU3HHU Ha 3eMIie https://m.edsoo.ru/ff0acOba
[ToaroToBka K KOHTPOJBHON paboTe Mo Teme
57 "DeKTpUUeCKHE 3apsbl. 3apsKEHHBIC Tella U UX bubnmoreka [JOK
B3aUMOJIEUCTBUSI. [IOCTOSIHHBINA BIEKTpUUECKUNA https://m.edsoo.ru/ff0abd2c
TOK"
KonTtponbHas pabora mo teme "DieKTpuuecKue
3apsiibl. 3apsKEHHBIC Tela U UX B3aUMOJCHCTBUSI. bubmuorexa [JOK
58 . 8 "
[MocrossHHBINA AIEKTPUIECCKUI TOK / https://m.edsoo.ru/ff0abeal
Bcepoccuiickas mpoBepouHasi pabota
PesepBHblii ypox. Pabora ¢ TekctamMu mo TEMeE
" P }:p o " bu6mmoreka [IOK
59 ITocTostHHBIH AICKTPUICCKUI TOK /
o https://m.edsoo.ru/ff0acdc6
Bcepoccuiickast mpoBepodHas pabota
Or1mbIT Dpcrena. MarunutHoe oJje
60 | smekr I/I‘leCK(E“O TOKa MaruuTHoe nose KaTyIIKA bubmaorexa LJOK
p yi https://m.edsoo.ru/ffO0ac1d2
C TOKOM
IlpuMmeHnenne DIEKTPOMArHUTOB B  TEXHUKE.
61 H£6o aTopHas a6OI;a "U3yuyeHue neucTBUsS 0.5 bubmorexa [IOK
paTop p yi " ’ https://m.edsoo.ru/ffO0ac74a
MarHUTHOTO TIOJIS Ha MPOBOJIHUK C TOKOM
DIeKTPOABUTATEID IIOCTOSIHHOI'O TOKa.
Hcnomnb3oBanue SIIEKTPOABUTATEIIEH B
62 | TEXHUYECKUX VCT OfICTBaXpr[ Ha TpaHCIOPTE bubmorexa [JOK
yerp " P pTe. https://m.edsoo.ru/ff0ac86¢
JlaboparopHas pabora "KoHcTpyupoBaHue u
n3y4deHue paboThl dIEKTpoaABUTaTENA"
63 Onbitel @apazess. 3aKOH AIEKTPOMATHUTHOMN
nHaykuun. [Ipasuino Jlenna
DIIeKTPOTeHEPATOP. Crioco0Os1 TTOTyYEHUS
64 | snekTpuueckoil sHEpruu. ONEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHUH
65 [TonroroBka K KOHTPOJBHOW paboTe Mo Teme
"DneKTpuYecKue U MarHUTHBIE sIBJICHUS"
KonTpomnpHas padora mo TeMe "DIeKTpuIecKue u bu6mmoreka [JOK
66 "
MATrHUTHBIE SIBJICHUS https://m.edsoo.ru/ff0acb14
67 PeszepBHBIil ypok. Pabora ¢ Tekcramu 1o Teme bubmuorexa [JOK

"TerutoBble ABICHUA"

https://m.edsoo.ru/ff0accSe




PesepBHblii ypok. Pabora ¢ Tekcramu 1o Teme

68 n n 1
MarHuTHble SBICHUS
OBIIEE KOJIMYECTBO YACOB IT1O ITPOTPAMME = 68 4 14.5
9 KUIACC
Ne Tema ypoxa KosnuecTBo yacos Nara DeKTPOHHDIE
n/n Bcero  Kourpoubnbie I[lpakTHueckue e — o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcel
1 Mexanunyeckoe JBr>keHue. MarepuanbHas Touka 1
’ Cucrema OTCYEeTAa. OTHOCHTEIIPHOCTh 1 bubnnorexa [IOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474
. bubmuoreka [{OK
3 PaBHOMepHOE NpAMONMHENHOE IBUKEHUE 1 https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NpSMOJIMHEHHOE JIBUKCHHE. 1
CpenHsisi U MTHOBEHHAsI CKOPOCTh
5 [IpsiMonuHeitHOE PaBHOYCKOPEHHOE JIBHIKEHUE. 1 bubnnoreka [JOK
VYckopenue https://m.edsoo.ru/ff0ad8d4
6 CKopocTh IPSIMOJIMHENHOIO PaBHOYCKOPEHHOTO 1
nsuxenus. ['paduk ckopoctu
Jlaboparopnas padota "OmnpeneneHue yCKOpeHuUs Bubsorexa [IOK
7 Tela IpPU PABHOYCKOPEHHOM JABW)XEHMH 1O | 1 1 https://m.edsoo ru/ff0adb18
HAKJIOHHOM TJIOCKOCTH" D=0 .
8 CBoOoauoe nmagenune teia. OnsiTel [ annnes 1
PaBHOMEpHOE  OBMXKEHHME 1O  OKPYXHOCTH. Bubsmorexa [IOK
9 Ilepuon m uacrora oOpamenus. JluneitHas u 1 https-//m.edsoo ru/ff0ac176
yIJ10Basi CKOPOCTH DS ]
10 | LleHTpOCTpEMHUTEIBHOE YCKOPEHHE 1
11 Ilepssrii 3akoH HproToHa. Bextop cuibl 1 Egg:_jl/ﬁeﬁiorﬁ/ ff0ac612
12 Bropoii 3akon Hsrorona. PaBHopeicTByromas 1 bu6muoreka [IOK
cuia https://m.edsoo.ru/ffO0ae72a
13 Tpernii 3axoH HptoToHa. Cynepno3unus cui 1 Eggg?/ﬁeﬁiorﬁ/fma&&
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Pemenue 3amauy  Ha NpUMEHEHHE 3aKOHOB
Hrrotona

bubnunoreka LIOK
https://m.edsoo.ru/ff0aecbbc

bu6nuoreka [IOK

15 Cuna ynpyroctu. 3axon I'yka https://m.edsoo.ru/ff0aeca?
16 | Pemenue 3ama4 no teme «Cuiia ynpyroctu»
17 Jlaboparopnas padora «OnpeneneHue KECTKOCTH bubmmoreka [JOK
MIPY>KUHBD» https://m.edsoo.ru/ff0aee28
bu6nuoreka [IOK
18 Cuna tpenus https://m.edsoo.ru/ff0af738
19  Pemenue 3ana4 no teme «Cuiia TpeHUS» bubmorexa LIOK
https://m.edsoo.ru/ffO0afa26
20 Jlaboparopnas pabota "Onpenenenue bubnnorexa [JOK
KOd(QpHUIMEHTa TPEHUS CKOTBKEHUS" https://m.edsoo.ru/ff0af8be
71 Pemenue 3anau o reme "3akons HetoTona. Cuina bubmmoreka [JOK
ynpyroctu. Cuna tpeHus"” https://m.edsoo.ru/ffO0afb8e
2 Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUSI. bubmuoreka [IOK
YckopeHue cBOOOAHOTO MaJACHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepeHnus "J[BukeHHE TeT BOKPYT
23 | rpaBurtanuonHoro 1entpa (ConHedHas cucrema).
lanaxtukn"
Pemenue 3anau no reme "Cuma TsSKECTH U 3aKOH bubnuoreka [{OK
24 "
BCEMUPHOIO TATOTEHUS https://m.edsoo.ru/ff0af5{8
IlepBas xocmuyeckass ckopocTs. HeBecomocTs u bubmuoteka [IOK
25
Meperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue marepuanbHOW TOUYKU. AOCONIOTHO
26 TBEpHoe Teno. PaBHOBecue TBEpHOro Tema ¢ bubmuorexa [JOK
3aKperIEHHOW OChIO BpallleHUs. MOMEHT CHJIBL. https://m.edsoo.ru/ff0afe36
LlenTp TsxecTH
PaBHOBecue marepuanbHOH TOUYKU. AOCONIOTHO
27 TBEpAOE Teno. PaBHOBecwe TBEpHOro Tema c
3aKpEIUIEHHON OCBIO BpallleHUuss. MOMEHT CHUIIBI.
LlenTp TsxecTn
78 Pemenue 3agau no teme "MomeHT cuibl. LleHTp but6mmoreka [IOK

THKEeCTA"

https://m.edsoo.ru/ff0b02b4




[ToarotoBka K KOHTPOJBHOH paboTe MO Teme

but6mmoreka [IOK

29 ;lﬁ\:jII?‘xaHquCKoe nBIKeHue. Bs3aumoneiicTBue https://m.edsoo.ru/f0b0408
30 KonrponsHast pabora mo teme "MexaHndeckoe Bu6muotexa [JOK
nBrxenne. Bzaumonericteue ten"” https://m.edsoo.ru/ffOb06ec
31 gﬁgﬁﬁzznﬂ Tziiynbghjln&};i;ifroem; B;{.eynf)?;(())l; bubmorexa [IOK
T — https://m.edsoo.ru/ffOb07fa
32 Pemenne 3amau nmo Tteme "3aKOH COXpaHEHUS Bu6mmotexa [JOK
uMmIyibca' https://m.edsoo.ru/ff0b096¢
33 YpOK—KOH(bepeHI_II/I}I' "PeakTuBHOE IBUXKECHHE B
IIPUPOJIE U TEXHUKE"
Bbu6mmotreka [JOK
34 | Mexanundeckas paboTa ¥ MOIIIHOCTh https://m.e dS(])_E).ru I£f0b0a8’4
35 PaGota cunbl TSKECTH, CUITBI YIIPYTOCTH U CHITBI bubnnorexa [JOK
TPEHUS https://m.edsoo.ru/ffOb0db8
Jlaboparopnast pabora «Omnpenenenue padOTHI
36 | cuibl TpEeHUS MPU PAaBHOMEPHOM JBHKEHUU Tela
10 TOPU30HTAJIHOM MMOBEPXHOCTH
37 Ces3p oHepruu u pabotel. [loTeHnmanmpHas
SHEPTHUs
33 Kunernueckas SHEprusl. Teopema 0 bubmmnoreka HOK
KMHETUYECKOU DHEPrUU https://m.edsoo.ru/ff0b0c32
39 | 3aKOH COXpAaHEHMS YHEPTrUU B MEXAHUKE
40 JlabopaTopHass pabora «M3yueHue 3akoHa bubnuotexa [JOK
COXpaHEHUs SHEPTUM https://m.edsoo.ru/ff0b12fe
41 | KonebarenbHOE IBHKEHUE U €T0 XapaKTEPUCTUKU bubmorexa HOK
https://m.edsoo.ru/ffOb1858
40 3aryxatromue KoJIeOaHus. Brinyxnennnie bubnuotexa [JOK
koseOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4eCKHil ¥ NPYKUHHBIN MASITHUKA
YpOK-I/ICCJECI[OBaHI/Ie «3aBUCHUMOCTh  Tepuoja Bubmuotexa LOK
44  konebGaHWUN OT MKECTKOCTH TPYXKHUHBI M MAacChl

rpy3a»

https://m.edsoo.ru/ffOb197a




45

[IpeBpamenne SHEPTUM TPU  MEXAHHYECKUX
KOJIEOaHUAX

46

Jlaboparopnas pabora «OnpeaeneHue 4acToThl U
nepuoa KojieOaHui MPYKMHHOTO MasTHUKA)

bubnunoreka LIOK
https://m.edsoo.ru/ffOblaec

47

JlaGopaTopHas paborta «[IpoBepka
HE3aBUCHUMOCTH Tepuoja KoiebaHuii Tpy3a,
MOJIBEIIIEHHOTO K HUTH, OT MacChI TPy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

48

49
50

Mexannueckue BOJHBLI. CBOMCTBA MEXAHUYECKUX
BOJIH. [IposonibHbBIE U TOTIEpEYHbIE BOJTHBI

Ypok-koHpepeHnus "MexaHWYecKHE BOJHBI B
TBEPIOM Teue. CelicMuiecKkre BOJTHBI"

3Byk. PacnipocTpaHeHnue u oTpaxkeHue 3ByKa

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOb21fe

51

52

VYpok-uccnenoanue "HabmoaeHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOThI"

I'poMKOCTB 3ByKa U BbICOTA TOHA. AKYCTUYECKUN
pe30HaHC

53

54

55

VYpoxk-koHpepeHuus "YnbpTpa3Byk U HHPPa3ByK B
MIPUPOJIE U TEXHUKE"

[lonroroBka K KOHTpPOJIBHOM paboTe Mo Teme
"3aKkoHbI cOXpaHeHUs. MexaHndeckue KojaeOaHus
1 BOJIHBI"

KonrponsHast paGora mo Teme "3aKOHBI
coxpaHeHus. MexaHudyeckue KojeOaHud U
BOJIHBI"

bu6nmorexa [IOK
https://m.edsoo.ru/ff0b23ca

bubnunorexa LIOK
https://m.edsoo.ru/ff0b25f0

56
57

3J'ICKTpOMaFHI/ITHOC TI0JIC. 9HCKTpOMaI‘ HUTHBIC
BOJIHbI

CBoliCTBa 3JIEKTPOMAarHUTHBIX BOJIH

bubnunorexa LIOK
https://m.edsoo.ru/ffOb2abe

58

Ypok-koHpepenmus "[lkana 3MeKTpoOMarHUTHBIX
BoJH. Mcmonp30BaHue 3JEKTPOMArHUTHBIX BOJIH
JUIsl COTOBOM CBsI3H"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccienoBanue "N3yueHue CBONCTB
JIEKTPOMArHUTHBIX ~ BOJH € IIOMOIIbIO
MOOMIIbHOTO Tenedona"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2c6c




Pemenne 3agau Ha OnpcCACIICHUC YaCTOTbI U

60 JUIMHBI 3JIEKTPOMarHUTHOM BOJIHBI
61 DJieKTpoMarHuTHas npupoja cBera. CKOpPOCTh bubnuoreka [IOK
cBera. BonHoBBIE cBOICTBA cBETa https://m.edsoo.ru/ff0b31d0
Hctounnku CBeTa. [IpsimonuHelinoe
62 | pacmpocTpaHEHHE CBETa. 3aTMe;in Connua u bubmorexa [IOK
https://m.edsoo.ru/ff0b3658
JlyHb1
63 3akOH OTpaxkeHMsi cBeTa. 3epkana. Pemnienue bubnuorexa [JOK
3a/1ay Ha IPUMEHEHUE 3aKOHA OTPAKEHUSI CBETa https://m.edsoo.ru/ffOb38c4
64 | Ilpenomienue cBera. 3aKOH MPEIOMIICHHUS CBETA bubmorexa HOK
https://m.edsoo.ru/ffOb3aea
[lonHoe  BHyTpeHHee  OTpakeHHE  CBeTa.
65 ]JcnonbsoBaﬂgiq) HOHHOFOp BHYTPEHHETO bubimorexa LOK
https://m.edsoo.ru/ffOb3cSc
OTpPaXEHHUS B ONTHUYECKUX CBETOBOAAX
Jlaboparopuast paboTta "HUccnenoBanue
66 | 3aBHCHMMOCTH YTJIa MPEJIOMJICHHS CBETOBOTO JIy4a
OT yIJla IaJICHUs Ha I'paHulle "BO31yX-CcTeKyio""
Ypok-koHpepennus "Mcmonb30BaHue TOJIHOTO
67 | BHYTPEHHETO OTpPaKEHUS: CBETOBOJIBI,
ONITUKOBOJIOKOHHASI CBSI3b"
bubmmoreka IIOK
68 | JIunzel. OnTHYecKas cuja JIMH3BI https://m.edsoo.ru/f0b3f2c
69  IloctpoeHue n300pakeHU B IMH3AX bubmmorexa [IOK
https://m.edsoo.ru/ffOb444a
JlabopaTtopHas pabota "Onpenenenre HOKyCHOTO
70 paCC;ZHHé; HIZHTHQCCKO§ ?HHHﬁCOg;pZ;HHCﬁ bubmorexa HOK
" https://m.edsoo.ru/ff0b4206
JIUH3BI
7 VYpok-koupepenius  "OnTuyeckue  JTUH30BBIC bubnuoteka [JOK
npudops" https://m.edsoo.ru/ff0cOa7e
72 | T'ma3 kak onTU4ecKasi CUCTeMa. 3peHue bubmmorexa [IOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenuuss "edexrsr 3penus. Kax

COXpPaHUTH 3peHue"




74

75

Paznoxenue Oenmoro cBera B cmekTp. OTMbITHI
Herotona. CroxeHue CHEKTpalbHBIX I[BETOB.
Jucnepcus ceera

Jlaboparopnas pabota "OMBITB IO PA3TIOKEHUIO
0enoro ceera B CIEKTP U BOCHPUATHIO LBETa
MpeaAMETOB IIPU UX HaGJIIOI[GHI/II/I 4Cpe3 IBCTOBLIC

bunbTph"

but6mmoreka [IOK
https://m.edsoo.ru/ff0cOf4c

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOcOe2a

76

VYpok-nipaktukym "BoaHoBbIE CBOiicTBa cCBeTa:
aucnepeus, uHrepdepennus u qudppakuus”

7

OmneiTel  Pesepdopna u rmuianerapHas MoOJAETb
aToMa

bubmuoreka [IOK
https://m.edsoo.ru/ffOc12a8

78 | Iloctrynatel bopa. Monens atroma bopa
79 Hcnyckanve u MOTJIOLIEHHE CBETa aTOMOM. bubnnorexa [JOK
KBanrsl. JIuneituarelie criekTpsl https://m.edsoo.ru/ffOc144c
30 VYpok-npaktukym  "HaOmionenue — crekTpoB bubmmoreka [JOK
UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 | PaamoakTUBHOCTH U €€ BUJIbI bubmmorexa [IOK
https://m.edsoo.ru/ff0c1672
82 | Crpoenue atoMHoOro siapa. Hykinonnas Monens bubmmorexa [IOK
https://m.edsoo.ru/ffOc18ac
83 | PaagmoaxTtuBHbIE npeBpaiieHus. M3otomnst bubmiorexa LIOK
https://m.edsoo.ru/ffOclal4
34 Pemenne 3amau mo Teme: "PamgmoakTHBHEIE bu6nunorexa LIOK
npeBpauieHus " https://m.edsoo.ru/ffOc1b4a
85 | Ilepuon nmonypacmnana
36 Ypok-koHpepeHnus "PaanoakTHBHbIE U3TyYEHUS bubnmnorexa [JOK
B IIPUPOJIE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
g7 AnepHble  peakuuu.  3aKOHBI  COXPAHEHUs bu6muoreka [JOK
3apsiJ0BOTO U MACCOBOTO YUCEI https://m.edsoo.ru/ffOc1c58
38 DHeprusi CBsI3W aTOMHBIX siaep. CBs3b MacChl U bubnuotexa [JOK
SHEPIUU https://m.edsoo.ru/ffOc1d7a
89 | Pemenwue 3anay no teme "SnepHele peakuun”
90 Peakuuu cunteza u genenusa sgaep. Mcrounuku but6mmoreka [IOK

sHeprun CoJiHLA U 3BE3]

https://m.edsoo.ru/ffOc1e88




Vpok-xkoHpepenuuss  "SAnepHas  sHepreTuka.

91 | JleiicTBusl paJMOAKTUBHBIX U3JIyYCHUU HA KUBblE | 1
opraHu3mal"
IloaroToBka K KOH bHOM T€ IO TEM
92 ":;)JIHGI?TSOMEFHI/ITHOOCTPI'?(J)]HG.O BHEiigoiflarI({)HTgmz 1 bubmorexa LOK
" https://m.edsoo.ru/ff0c223e
BOJIHBI. KBaHTOBBIC SIBIICHUS
KouTponbHas pabora 1o TeMe
93  "DnekTpoMarHUTHOE I0Jie. DJIEKTPOMAarHuTHble 1
BOJIHBI. KBaHTOBBIE SIBICHUS"
04 [ToBTOpEHME, 00o01IeHHE. Jlaboparopubie 1 1 bubnnorexa [JOK
paboTsI 1o Kypcy "B3anmopeiictBue Ten" https://m.edsoo.ru/ff0c245a
IToBTOpEHU Hue. Perienu YETHBIX U
95 Ka(z{ec(;F;ZHHi’D? 605;‘1; enoe TeeM: pe'l'(ffeermOBHe 1 Bubmzorexa HOK
" https://m.edsoo.ru/ff0c2572
MIPOIIECCHI
IToBTOpEHN Hue. Perienu
96 Ka(z{ec(;F;ZHHi’D? 63(;(2[131115 rI(;3 Tei/[ee"K%E[acheiT;;;z 1 Bubmuorexa HOK
on https://m.edsoo.ru/ff0c2a22
JIBUTATENICH
IToBTOpEHU Hue. Perien
97 Ka(‘)leC(”)FI;ZHHi’D(: 606:?;;21116 1610e HTeeI;/I?qu'I'{IIEII)}[IP[I 1 Bubmiorexa HOK
" https://m.edsoo.ru/ff0c2b30
3JIEKTPOYCTAaHOBOK
08 IToBropenue,  ob6oOmenue.  JlaGoparopHsie 1 1 bubmuoteka [IOK
paboTsl o Kypcy "CBeToBbIe sIBICHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, o6o0menue. Pabora ¢ Tekcramu 1o 1 bubmmnoreka HOK
TeMe "3aKOHBI COXPaHEHMsI B MEXaHUKeE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o6o0mmenne. Pabora ¢ Tekcramu 1mo 1 bubnunorexa LIOK
teme "Konebanus u BOJTHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o6o6menne. Pabora ¢ Tekctamu 1o 1 but6mmorekxa [IOK
teme "CBeToBbI€ ABICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o6o0mmenne. Pabora ¢ Tekcramu 1mo 1
teMe "KBanToBas u sinepHas dusmuka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 102 27




ITPOBEPAEMBIE TIPEJIMETHBIE PE3YJBTATBI OCBOEHMSI OCHOBHOM
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1.1
1.2

IIpoBepsiemble  mpeaMeTHbIEe  pe3yJbTATbl  OCBOEHHUSI  OCHOBHOI1
o0pa3oBaTe/ibHOI MPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUS

pa3indyaTrb ABJICHUA IO OINHMCAHHUIO HMX XAaPaKTCPHBIX CBOMCTB U Ha OCHOBE
OIIBITOB, JECMOHCTPUPYIOIIUX JaHHOEC (bl/ISI/I‘IeCKoe SIBJICHUC

1.3

pacro3HaBaTh MPOSIBIICHUE U3YUYCHHBIX (DM3MUECKUX SIBJICHUU B OKPYKAIOIIEM
MHUpE, B TOM 4Hclie (PU3UYECKHE SBICHUS B NMPUPOZEC, MPU ITOM IEPEBOIAUTH
MPAKTUYECKYI0 3a7ady B Yy4eOHYIO, BBIICTATh CYIIECTBEHHBIE CBOWCTBA
(mpu3Haku) GU3NYECKUX SBICHUN

1.4

1.5

1.6

1.7

OIKCHIBATh HM3YYCHHBIC CBOWCTBA TEN W (PU3UUCCKUE SIBICHHS, HWCIIOJIb3Ys
(du3HYECKUEe BEIMYMHBI, NPU OMHMCAHWUU TMPABIIBHO TPAKTOBATh (PU3UUCCKHIA
CMBICJI UCIIOJIb3YEMbIX BEJIMYUH, UX OOO3HAYCHHS W CIUHHIBI (DU3MUYSCKHUX
BEJIMYMH, HAXOAUTh (POPMYIIBI, CBA3BIBAIOININE JAHHYIO (DH3UYECKYIO BEITUIHHY
C JIpYrUMH BEIMYMHAMHU, CTPOWTH TpauKH WM3YyYCHHBIX 3aBHCHUMOCTEH
(UBUYECKUX BEITUYUH

XapaKTCPpHU30BaATh CBOMCTBaA TCI, (1)I/I3I/I‘-ICCKI/IG SABJICHUSA WU ITPOLCCChI, UCII0JIb3Ys
HU3YUCHHBIC 3aKOHBI, IIPU 3TOM HaBATh CJIOBCCHYIO (1)OpMy.TII/Ip0BKy 3aKOHa U
3aIlMCbIBATb €TI0 MATCMATUYCCKOC BBIPA)KCHUC

OOBSACHATH (PU3NYCCKUE SBIICHUS, MPOILIECCHI U CBOWCTBA TEJl, B TOM YHCIIC U B
KOHTEKCTE CHUTYallMil MpPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbISABIATH
MPUYUHHO-CIICACTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHHE U3 | — 2 JOTMYECKHX
mraroB ¢ omopoil Ha 1 — 2 W3y4eHHBIX CBOMCTBA (PU3UYECKHUX SIBICHUM,
(bU3HYEeCKUX 3aKOHA UJIH 3aKOHOMEPHOCTH

pemath pacy€THble 3a1a4 B 1 — 2 neicTBUS, UCHIONB3YS 3aKOHBI U (hOPMYJIbI,
CBsi3bIBaroIMe (U3NYECKUE BEIMUYMHBI: HAa OCHOBE aHajlW3a yCJOBUS 3aJauu
3aMMCchIBaTh KPAaTKOE YCIOBHE, TOACTABIATE (PU3HMUECKHE BETUYUHBI B POPMYJIBI
U TPOBOAMUTH PAcu€Thl, HaXOJUTh CIPABOYHBIC JIAaHHBIE, HEOOXOAUMBIE IS
pelieHus 3ajay, OLEHUBAaTh PEATMCTUYHOCTh TMOJIYYEHHOH (u3nuecKoin
BEIINYUHBI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOYKHO PELIUTh MPH MOMOUIN (HPU3HUECKUX
METOJIOB, B OIIMCAHUU MCCIIEIOBAHUS BBIACIATH IIPOBEPAEMOE MPEAIIOIOKEHUE
(runotesy), pa3IuyaTh U UHTEPIPETUPOBATH MMOJIYUEHHBIN pe3yabTaT, HaXOAUTh
OLIMOKH B XOJI€ OTIBITA, JIeIaTh BBIBOBI 110 €TI0 Pe3yJIbTaTaM

1.9

1.10

MPOBOAMTH OMBITHI 10 HAOMIOACHUIO (PU3UYECKUX SBICHUN MU (PU3NIECKUX
CBOMCTB Tel: (HOpPMYyIUpPOBATH MPOBEPSIEMBIE TPEANOIOKEHUSI, COOUpaATh
YCTaHOBKY U3 TMPEATIOKEHHOTO O0OpYyIOBaHMS, 3alMUCHIBATH XOJ OIbBITa H
(bOopMyYIUPOBATH BBIBOJIBI

BBITMIOJIHATH MPSMbIE U3MEPEHUS C UCIIOJIB30BAHUEM aHAJIOTOBBIX U IU(PPOBBIX
nprOOpOB, 3aIMCHIBATh MOKA3aHUs MPUOOPOB C YUETOM 3aJaHHOI aOCOIIOTHOM
MOTPEUIHOCTH U3MEPEHUI

MIPOBOJIUTh HWCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (DM3MYECKOW BEIUYWHBI OT
JPYroi ¢ UCIOJIB30BAaHUEM MPSIMBIX U3MEPEHHM, YHaCTBOBATh B IJIAHUPOBAHUU
y4eOHOr0 HCCIIEIOBaHUS, COOMpATh YCTAHOBKY M BBINOJHATH H3MEPEHMUS,
clenysi TPEIIOKEHHOMY TUIaHy, (UKCUPOBATh PE3YNbTAaThl MONYyYEHHOU




3aBUCUMOCTH (PU3MUYECKUX BEIMYMH B BHJE MPEAJOKEHHbIX TaOMMULl U
rpaduKOB, JeNIaTh BHIBOJIBI IO PE3YyJIbTaTaM MCCIIEIOBAHUS

1.12

1.13

1.14

MPOBOAWTh  KOCBCHHBIE  HW3MEpPeHHs]  (U3NYECKUX  BEIUYUH,  CIEAys
NPEUIOKEHHOW HMHCTPYKIMHM: TpPH BBIIOJHEHUMM U3MEpPEHH coOuparh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIUUCISATH 3HAUEHHE HCKOMOU BEJIMUMHBI

coOuroIaTh TMpaBHiia TEXHUKH OE€30MacHOCTH IMpu pabore ¢ J1abopaTOpHBIM
000opy10BaHHEM

yKa3blBaTh MNPUHIUMBI JCHCTBHS TNPUOOPOB M TEXHUYECKHX YCTPOMCTB,
XapakTepu30BaTh MPUHLUIBI ASHCTBUS M3YyYEHHBIX IPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C IIOMOIIBIO HX OIMCAHUA, HCIONb3ys 3HAaHUSA O CBOMCTBAax
(bu3nUecKux ABJICHUNA U HE00X0AUMBbIE (PU3UUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOJIUTH MPUMEPHI (HAXOIUTh MH(POPMAIUIO O MPUMEpPax) MPaKTHYECKOrO
UCTIOJIb30BaHUsl (PU3MUYECKUX 3HAHWIA B TTIOBCETHEBHOM JKU3HHU TSI 00CCIICUCHHUS
0e30MacHOCTH MpU OOpalleHUH ¢ MPUOOpaMHU U TEXHHUUYECKUMHU YCTPOICTBaMH,
COXpaHEHHUs 370POBbSI M COOJIOJICHUS HOPM SKOJOTHYECKOrO IMOBEICHUS B
OKpYXKarollen cpene

1.16

1.17

OCYILECTBIIATh OTOOpP MCTOYHUKOB MHGpopManuu B ceTd VIHTepHEeT B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3alIpOCOM, Ha OCHOBE HMMEIOIIUXCS
3HAHUM ¥ MyTEM CPaBHEHUS Pa3IMYHBIX UCTOYHHKOB BBIJEIATH HHPOPMALUIO,
KOTOPAs SBJSETCS IPOTUBOPEUUBOM HITH MOXKET OBITh HEJTOCTOBEPHOM

UCIIOJIb30BaTh IIPHU BBIIOJHEHUM YYEOHBIX 3aJaHUN HAYyYHOIOMYJISIPHYIO
JAUTEpaTypy PU3MUECKOro CoAepIKaHusl, CIIPAaBOYHbIE MaTEPUAIIbL, PECYPChI CETU
WnTepner, Bianers nmpuéMaMu KOHCHEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUs
UH(pOPMAaLIMU U3 OAHOHM 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

1.19

CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHMEHHBIC H YCTHBIE COOOIICHHUS HA OCHOBE
2 — 3 UCTOYHHMKOB MH(pOpMaLUU (U3NYECKOTO COAEP)KAaHUS, B TOM YHUCIIE
nyOIMYHO AeNaTh KpaTKUE COOOLIEHMSI O pe3ysbTaTax MPOEKTOB UM yUEOHbIX
UCCIJIEJOBAHUM, TP 3TOM IPaMOTHO HCIIOJIB30BATh W3YYECHHBIN IOHATUNHBIN
anmnapar Kypca (U3HMKHU, CONPOBOXK/IaTh BBICTYINIEHUE TIPE3eHTalnEN

NpU  BBIIIOJIHEHUH Y4YEOHBIX TMPOEKTOB M HCCIEIOBAHUM pacCTpenessiTh
00s13aHHOCTH B TPYIINE B COOTBETCTBUU C MOCTABIEHHBIMU 3aJ]auaMu, CIEAUTh
3a BBLINOJHEHHEM IUTaHA JEHCTBHH, aJlecKBAaTHO OILEHHMBATh COOCTBEHHBIM BKIIA
B JEATEIILHOCTh TI'PYIIbI, BBICTpAUBaTh KOMMYHUKATUBHOE B3aUMOJIECHCTBHE,
YUYUTBIBasE MHEHHUE OKPYKAKOIIUX

8 KJIACC

Kon
NpPoBepPSIeMoOro
pe3yJbTara

IIpoBepsiemble  mpeaMeTHBIE  pe3yJbTaTbl  OCBOCHHSI  OCHOBHOI
o0pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1.1

HCIIOJIBb30BaTh MMOHATHA

1.2

1.3

1.4

pasinuyaTh SBJICHUs 110 OIMCAaHUIO MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE

pacrio3HaBaTh MPOSBICHNE M3YYCHHBIX (QU3UYECKUX SBICHHN B OKPYXKAIOIIEM
MHUpE, B TOM 4Hcie (U3MYEecKHe SIBICHUS B MPUPOJE, NPH TOM IEPEBOAUTH
NPaKTUYECKYyI0 3a7ady B Y4eOHYIO, BBIJCIATH CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKM) (PU3UYECKHX SIBICHUIN

OIMCBHIBATh HM3yYCHHBIC CBOWCTBA TeN W (PU3MUECKUE SIBICHHS, HCIIOIB3YS
¢u3nueckrue BEJIWYMHBI, NPH ONMCAHUU MPABWIBHO TPAKTOBATh (PU3UUECKUI
CMBICJT HCIIOJIb3YeMBIX BEIWYHH, OOO3HAYCHUS W CIUHHIBI (DU3HYECKHX
BEJIMYMH, HAXOJAUTh (POPMYIIbI, CBS3BIBAIOLINE JaHHYIO (DU3MUYECKYIO BETHUUHY




C JAPYTMMH BEIMYMHAMH, CTPOUTH TpadUKH M3YYECHHBIX 3aBHCUMOCTEH
(bU3HYECKUX BETUMYHH

1.5

1.6

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUECKUE SBIICHUS U MPOIIECCHI, HCTIONb3YS
M3YYEHHbIC 3aKOHBI, IPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U
3alUCBHIBaTh €r0 MaTEMAaTUYECKOE BHIPAKEHHE

O0BACHATH (PU3NYECKHUE IPOLIECCHl U CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTyallull IPaKTUKO-OPUEHTUPOBAHHOIO XAapaKTepa: BBIABIATh IPUYUMHHO-
CJICZICTBEHHBIE CBS3HM, CTPOUTh OOBsICHEHHE M3 1 — 2 JOrMyecKux LIaroB ¢
noMomipio 1 — 2 U3ydyeHHBIX CBOWCTBA (PU3MUECKUX SBICHUH, (DU3MUECKUX
3aKOHA WJIHA 3aKOHOMEPHOCTH

1.7

1.8

penate pacy€THbBIC 331a4M B 2 — 3 IeUCTBHSA, UCIONB3Ys 3aKOHBI 1 (POPMYJIH,
CBSI3bIBaIOIIME (PU3NUYECKHUE BEIMYMHBI: Ha OCHOBE aHAJHM3a YCIOBHUS 3a7ad
3aIHMChIBaTh KPAaTKOE YCIIOBHE, BBIIBIISTH HEJAOCTATOK JAHHBIX JJISI PELICHUS
3aJa4d, BBIOMpATh 3aKOHBI M (OPMYIbI, HEOOXOAWMBIE Js €€ pEelIeHHS,
IOPOBOANUTH pacd€éThl M CPAaBHUBATh IOJIYYCHHOE 3HAuYeHHE (UINUECKON
BEJIMYMHBI C U3BECTHBIMH JTAHHBIMH

pacrno3HaBaTh IIPOOJIEMbI, KOTOPbIE MOYKHO PELIUTh MPH MOMOLIN (HU3HUECKUX
METOJOB, HCIIONb3Yys OIUCAHUE HCCIENOBAHUA, BBIACIATL I[IPOBEPSAEMOE
IIPEANOJIOKEHNE,  OLICHMBAaThb  INPAaBHIBHOCTh  IOPSAKAa  NPOBEIACHUSA
UCCIIEI0BAHMS, 1€]1aTh BEIBObI

1.9

1.10

1.11

NPOBOJUTH OIBITHI 10 HAOMIOJCHUIO (DPU3MYCCKHUX SIBJICHUH WM (U3NICCKUX
CBOKMCTB Tel: (OpPMYyJIUPOBATH IMPOBEPsiEMbIe MPEANOIOKCHHS, COOUpaTh
YCTAHOBKY M3 NPEJIOKEHHOTO O0OpYIOBaHMS, ONKCHIBATH XOJ OIbITA U
(bopMyIUPOBAThH BHIBOIBI

BBIIIOJHATL IIPAMBIC U3MEPCHHA C UCIIOJIB30BAHUCM aHAJIOT'OBBIX HpI/I60pOB u
JaTYUKOB (PU3NYIECKUX BETMYUH, CPAaBHUBATH PE3YJIbTaThl U3MEPEHUH C YUETOM
3a/1aHHOM a0COJIIOTHOM MOTPEIIHOCTH

IPOBOJIUTH HCCIIEOBaHUE 3aBUCHUMOCTH OIHOM (DU3MYECKON BEIMYUHBI OT
JIPYro¥ ¢ UCIOJIb30BAHUEM MPAMBIX U3MEPEHHMN: INIAHUPOBATh UCCIIEIOBAHUE,
coOMpaTh YCTAaHOBKY U BBIIIOJHATH U3MEPEHHUs, ClIeysl IPEAJI0KEHHOMY IIJIaHy,
¢ukcupoBaTh pe3yibTaThl IOJIYYEHHOH 3aBUCUMOCTH B BHUAE TaOmuL U
rpaduKOB, JeJIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIEJOBAHUS

1.12

IPOBOJIUTh KOCBEHHBIE M3MEpPEHMsS (U3UUYECKUX BEJIWYMH: IUJIAHUPOBATh
U3MEpEeHUs], cCOOMpaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY, CIIEYsI IPEII0KEHHOM
WHCTPYKIUU, U BBIYUCIIATH 3HAYEHUE BEIIMYUHBI

1.13

1.14

1.15

coOnrofaTh MpaBuia TEXHUKH OE30MACHOCTH MpH paboTe ¢ J1abopaTOPHBIM
00opyI0BaHEM

XapaKTepu30BaTh MPUHLHUIIBI IEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOpPOM Ha MX ONHUCAHMs, MCIONb3ys 3HAHUA O CBOMCTBax
(bu3nyecKuX SIBICHUN U HEOOXOAUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIbHBIE TIPUOOPHI
[I0 CXeMaM M CXEMAaTUYHBIM PUCYHKAaM, COCTAaBIATH CXEMBI JJIEKTPUYECKUX
Lenel ¢ TOCIEeNOBaTeIbHBIM M IapauIeIbHbIM COCAVMHEHHEM DIIEMEHTOB,
pasinyas ycJIoBHble 0003HAUYEHUS 2JIEMEHTOB MIEKTPHUECKUX Ienen

1.16

1.17

MPUBOJIUTH MPUMEPHI (HAXOIUTh MHPOPMAIMIO O MPUMEpPax) MPaKTHYECKOro
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHHUH B MOBCEHEBHOM KU3HU JJIs1 00ecTIeueHus
0€30MacHOCTH MpU 0OpaIleHnH ¢ MPUOOpaMu U TEXHUYECKUMHU YCTPOMCTBAMH,
COXpPaHEHMsI 3/I0pOBbsI U COOJIONEHUS HOPM HKOJIOTHYECKOTO IOBEICHUS B
OKpY>Karolleu cpene

OCYIIECTBIISITh MOMCK HHPOpMAUuU (UINYECKOTO COAEpXKaHUS B CETH
WuTepHer, Ha OCHOBE MMEIOIIUXCS 3HAHMM W TOyTéM CpaBHEHHUS




JIOTIOJIHUTENIbHBIX MCTOYHUKOB BBIIEIATh MHPOPMALUIO, KOTOpas SIBIAETCS
IPOTHBOPEYMBON HIIM MOXKET ObITh HEJTOCTOBEPHOM

1.18

UCIOJIb30BaTh TPU BBHINOJHEHUHM YYEOHBIX 3aJaHHil HayYHO-TOMYJSPHYIO
auTepaTypy pU3NYecKoro cojaepxaHus, CIpaBOYHbIC MAaTepUAIIb, PECYPChI CETH
WnTepHer; BiageTh npuéMaMy KOHCIEKTHPOBAHUS TEKCTa, MPEOOpa30OBaHUA
nH(pOpMaIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

CO3/1aBaTh COOCTBEHHbIE TUCbMEHHBIE M KPAaTKHUE YCTHBIE COOOLICHHS, 00001as
MH(POPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB (DPM3UYECKOTO COJACpPXKAHUSA, B TOM
qyuciae — MyONUYHO  TPEACTaBIATh  PE3YNbTaThl  MPOEKTHOW WU
HCCIICIOBATEIBLCKON  JEATENIBHOCTH, IIPU 3TOM TIPaMOTHO HCIIOJIB30BATh
U3y4CHHBIN MOHATUIHBIN anmnapaT Kypca (pU3uKH, COMPOBOKAATH BHICTYIUICHUE
Mpe3eHTalnei

1.20

IIPY BBITOJHEHUH YYEOHBIX MPOCKTOB U UCCIICIOBAHUN (PU3NUECKUX MTPOIIECCOB
pactpenensath OOsS3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTaBJICHHBIMHU
3aJ]auaMH, CJICJANTH 3a BBIMIOJIHEHUEM IUIaHA JIEHCTBUN M KOPPEKTUPOBATH €rO,
aJICKBAaTHO OIICHWBATh COOCTBEHHBI BKJIQJ B JCSATCIBHOCTh T'PYIIIBL,
BBICTPaWBaTh KOMMYHHKATHBHOE B3aUMOJICHCTBUE, TMPOSBISAS TOTOBHOCTh
paspeniath KOH(IUNKTHI

KJIACC

Kon
NMpoBePsSIEMOro
pe3yjabTara

IIpoBepsiemble  mpeaMeTHbIEe  pe3yJbTATbl  OCBOEHHUSI  OCHOBHOI
o0pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BAaTh U3YYCHHBIC ITOHATUS

1.2

1.3

1.4

pa3ianyaTh SBICHUS 10 ONMCAHUIO HUX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PH3HUECKOE SBICHUE

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PM3NYECKHUX SIBICHUH B OKPYKaIOLIEM
MHpE, B TOM yHcie (U3NYECKHEe SIBIECHUS B IPUPOAE, NPH 3TOM IEPEBOAUTH
NPaKTUYECKYl0 3a7ady B Y4eOHYIO, BBIJCNATh CYIIECTBEHHbIE CBOWCTBA
(mpu3HaKK) HU3NUECKUX SIBICHUN

ONMCHIBATh M3y4YEHHBIE CBOMCTBa Tel U (U3MUECKUE SIBICHHS, HCIONb3Ys
¢u3nyeckrue BEJIWYMHBI, NIPU ONMCAHUU MPABUWIBHO TPAKTOBaTh (U3UUECKUI
CMBICT HCIIOJIb3YEMbIX BEJIMYMH, OOO3HAUEHUS M EeAMHMIBI (PU3NYECKUX
BEJIMYMH, HAXOAUTh (POPMYIIbI, CBS3BIBAIOLINE JaHHYIO (DU3MUYECKYIO BETHUUUHY
C JpYIMMH BEIMYMHAMHU, CTPOUTH TpadUKU HU3YYEHHBIX 3aBUCHMOCTEN
(bU3NUEeCKUX BETUUYUH

1.5

XapaKTepU30BaTh CBOICTBA Tell, (PU3HUECKUE SBICHUS U MPOIIECCHI, HCTIONb3YS
M3y4YEHHBIE 3aKOHBI, TIPU 3TOM JaBaTh CIOBECHYIO (HOPMYJIHMPOBKY 3aKOHA U
3alUCBHIBaTh €0 MaTEMAaTUYECKOE BBIPAKEHHE

1.6

O0BSICHATH (PU3NYECKHE IPOLIECCHl U CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTyallMil MPaKTHKO-OPUEHTUPOBAHHOTO XApAaKTepa: BBIABIATh MPUYUMHHO-
CJICZICTBEHHBIE CBS3HM, CTPOUTH OOBSICHEHHE M3 2 — 3 JIOTMYECKHX IIaroB C
NOMOIIbI0 2 — 3 M3y4YeHHBIX CBOWCTBAa (M3MUYECKUX SIBICHUN, (PU3NYECKUX
3aKOHA WA 3aKOHOMEPHOCTHU

1.7

pemath pacy€THbIe 3aJaun (OMHUpAIOIIMEcs Ha CUCTeMY U3 2 — 3 ypaBHEHHUI),
UCIIOJNIB3YSl 3aKOHBI U (OPMYJbI, CBSI3bIBAIOLINE (PU3UYECKHE BEITUYMHBI: Ha
OCHOBE aHaJM3a YCJIOBMS 3aJaud 3allMChIBaThb KPAaTKOE YCIIOBUE, BBISIBIISTH
HEJOCTAlONIMe WM W30BITOYHBIE JaHHbIE, BBIOUPATH 3aKOHBI U (OPMYJIBL,
HEOOXOAUMBIE  JUIS  pPEUIeHUs, MPOBOAUTH pacy€Tbl U  OIICHHUBATh
PEATMCTUYHOCTh MOJTYYEHHOTO 3HaYEHUS] (PU3NYECKON BETMUHUHBI




1.8

1.9

pacro3HaBarh MpPoOJIEMbl, KOTOPbIE MOKHO PELIMTH MPH MOMOIIN (PHU3MUECKUX
METOJIOB, HCHOJb3ysl OMNHCAHHUE KCCIEAOBAaHUs, BBUICIATH IPOBEPSIEMOE
MPEIONI0KEHNE, OLIEHUBATh MPABUIILHOCTH MOPSIIKA POBEICHNS UCCIIeI0OBAHNUS,
JIeNIaTh BBIBOIBI, MHTEPIPETHPOBATH PE3YIHTATHI HAOIIOICHHI 1 OTIHITOB

IPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (DPU3MYECKHUX SIBICHUN WM (PU3MUYECKUX
CBOMCTB TeJI: CAMOCTOSITEIBHO COOMPATh YCTAaHOBKY M3 M30BITOYHOrO Habopa
000pyIOBaHUs, OMHCHIBATH XOJ OIBITa M €ro pe3yibTaThbl, (POPMYIUPOBATH
BBIBOJIBI

1.10

OPOBOIUTH MpPU HEOOXOJUMOCTH CEPUI0 TPSMBIX HM3MEPEHUH, OmMpeaesss
cpenHee 3HAuCHHE M3MEpseMOW  BeMMUMHBI  ((POKYCHOE  pPAcCTOSHHE
coOuparonield  JHMH3bI), OOOCHOBBIBATH  BBIOOpP  clocoba  M3MEpEeHUs
(M3MepuUTEIHLHOTO MPUOOPa)

1.11

INPOBOAMTH  HCCIEAOBAHHWE  3aBUCUMOCTEH  (M3MYECKUX  BEIUYUH C
UCIIOJIb30BAHUEM  TPSIMBIX  M3MEPEHUM:  IUIAHUPOBATh  HCCIIEOBAHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTaHOBKY, (PMKCUPOBATH PE3Y/IbTAaThl MOJYy4YEHHOM
3aBUCHUMOCTH (PH3UYECKHX BEIIMYMH B BUC TaOIUIM IpadUKOB, I1eJIaTh BHIBOIBI
0 pe3yJbTaTaM UCCIEI0BaHUS

1.12

MPOBOAUTH KOCBEHHBbIE H3MEPEeHUS (U3NYECKUX BEIUYMH: IUIAHUPOBATH
U3MEpPEHHs, COOUpaTh OKCICPUMEHTAIBHYIO YCTAHOBKY U  BBINOJHATH
U3MEPEHHUs], CHeys MPeIJI0KEHHOM WHCTPYKLUHMHM, BBIYUCIATH 3HAUYCHUE
BEJIMYMHBI M aHAJIU3UPOBATh IOJYYECHHBIE PE3YJIbTAThl C YYETOM 3aJaHHOM
MOTPEUTHOCTH U3MEPEHUI

1.13

1.14

coOJIIO/IaTh TpaBHJia TEXHHKH OE30MacCHOCTH IMpH padoTe ¢ J1abopaTOPHBIM
000opyI0BaHEM

pa3nuyaTth OCHOBHBIE IPU3HAKM HM3YYEHHBIX (U3NYECKUX  MOJENeH:
MaTepHualibHas TOYKa, a0COMOTHO TBEPAOE TEJIO, TOUCYHBIH MCTOYHHUK CBETA,
Jyd4, TOHKas JIMH3, TUIAHETapHasi MOJIeb aTOMa, HYKJIOHHAs! MOJIETTb aTOMHOTO
saapa

1.15

1.16

XapaKTepu30BaTh MPUHLMUIIBI IEHCTBUS W3YYEHHBIX NMPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOpPOM Ha MX ONHUCAHMs, MCIONb3ys 3HAaHUA O CBOMCTBax
(bu3nYeCKuX SIBICHUN U HEOOXOAUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH

UCIIOJIb30BAaTh CXEMbl U CXEMAaTHUYHbIE PHUCYHKH H3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENIbHBIX MPHOOPOB M TEXHOJOTHYECKUX MPOIECCOB MpPU
pelIeHnH y4eOHO-IPAaKTUUECKUX 33/7ay, ONTHYECKHE CXEMbl JJIsl MOCTPOEHUs
n300pa’keHHi B INIOCKOM 3epKaJie U coOOMparoliel J1H3e

1.17

MPUBOJIUTH MPUMEPHI (HAXOIUTh MH(POPMAIUIO O MPUMEpPax) MPaKTHIECKOTO
HCIIOJIb30BaHUA (1)I/I3I/I‘~IGCKI/IX 3HAaHUH B HOBCGHHGBHOfI KHU3HU JIA oOecrieyeHus
0€30MacHOCTH MpU OOpaIIeHUH ¢ MPUOOpaMHU U TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHUs 370POBbSI M COOJIOJIEHUS HOPM SKOJOTUYECKOTO TMOBEICHUS B
OKpY>Karolllen cpene

1.18

1.19

OCYIIECTBIISATh TMOUCK HMH(pOpMaruu (PU3MUECKOro CoJepKaHus B CETH
HuTepHeT, caMoCcTOATENbHO GOPMYIUPYS TOUCKOBBIN 3alpoC, HAXOAUTh MyTH
OIpeNieNIeHus]  JIOCTOBEPHOCTH  TOJY4YeHHOW uWHGpOpMalMd Ha  OCHOBE
MMEOIINXCS 3HAHUH U JTOITOJIHUTENIbHBIX HCTOYHUKOB

UCIOJIb30BaTh IPH BBHIMOJIHEHUHM YYEOHBIX 3a/laHui Hay4yHO-TOMYJSPHYIO
JUTEPATypy (PU3NUECKOTO COAEPIKaHUs, CTIPABOYHbBIE MaTEPUAIIbI, PECYPCHI CETH
WuTepHer; BianeTh npuéMamMu KOHCHEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUS
UH(OPMAaLIMU U3 OHOI 3HAKOBOM CUCTEMBI B JIPYTYIO

1.20

co3laBaTb COOCTBEHHbIE IHCbMEHHbIE U YCTHBIE COOOIIEHHMS Ha OCHOBE
uHpOpPMALlUM U3 HECKOJIbKUX HCTOYHHKOB (PU3MUECKOTO CONEpKaHMs,
nyOJIMYHO TPEACTABISITh PE3YIbTaThl MPOEKTHOM WM HCCIEA0BaTEIbCKOM




JEeSTENIbHOCTH, MPU 3TOM TPaMOTHO HMCHOJIb30BaTh M3YUYEHHBIM MOHSITHIHBIN
afrapar #nu3y4acMoro pasaciia (pI/I3I/IKI/I U CONPOBOXKIAATH BBICTYIIJICHUC
MPE3CHTANNEH ¢ YIETOM OCOOCHHOCTEH ayIUTOPHH CBEPCTHUKOB

1.21

IIPY BBITOJTHEHUH YIEOHBIX MPOEKTOB U UCCIICIOBAHUN (PU3NUECKUX MTPOIIECCOB
pactpenensath OOsS3aHHOCTH B TPYIIE B COOTBETCTBHH C IOCTABICHHBIMH
3aJ]auaMH, CJICJAUTH 32 BBIMIOJIHEHUEM IUIaHA JIEHCTBUN M KOPPEKTUPOBATH €rO,
AJCKBATHO OLCHUBATH CO6CTBCHHBII>'I BKJIad B ACATCIBHOCTb TPYIIIbI,
BBICTPaWBaTh KOMMYHHKATHBHOE B3aUMOJICHCTBUE, IMPOSBISAS TOTOBHOCTh
pa3pemiaTh KOHQIUKTHI

ITPOBEPAEMBIE 2JIEMEHTbI COAEPKAHUA

7 KIIACC
Kon Kon
IIpoBepsiemble 3J1eMEeHTHI COAEPKAHUS
pa3aesia 3JjieMeHTa
®U3UKA U EE POJIb B [IO3HAHNHU OKPYXXAIOILETO MHUPA
®usuka — Hayka o npupoje. ABneHus npupoipl. PU3NUECKHUe SBICHUSA:
1.1 MEXaHUYECKHUE, TEIUIOBbIC, JJIEKTPUUYECKUE, MAarHUTHbIC, CBETOBBIE,
3BYKOBBIC
12 Ousnueckue BennuuHbl. M3Mepenue ¢usmuecknx BenuunH. Ousndeckne
) npubopsl. [TorpemHocTs n3Mepenuii. MexxayHapoiHasi CUCTeMa eAHHHII
EctecTBeHHOHAyuyHBId METOJ TMO3HAHUS: HaONIOJIEHUE, MOCTaHOBKA
1 1.3 Hay4HOT'O0 BOIIPOCA, BBIABMIKEHHUE THIIOTE3, SKCIEPUMEHT IO MPOBEPKE
rUNoTe3, 00bsICHEHNE HAOII01aeMOTO SIBJICHHUS
1.4 Onucanne GU3NUYECKUX SBJICHUN C TIOMOIIBIO MOIEIIEH
[IpakTuueckue padbOTHI:
###Par###3MepeHne pacCTOSHUM.
15 ###Par##Hl3mepenne 00bEMa KHUIKOCTH U TBEPAOTO TEIA.
' #H##HParf##OnpeneneHue pa3sMepoB MallbIX Tell.
###Par#Ht#l13mepeHnne  TemmepaTypbl [PH  MOMOIIM  YKMJIKOCTHOTO
TEPMOMETPA U JATUUKA TEMIIEPATYPHI
ITEPBOHAYAJIBHBIE CBEJAEHW A O CTPOEHMU BEIIIECTBA
721 ###Parf##(CTpoeHHe BeleCTBAa: aTOMbl W MOJIEKYJbl, UX pa3MEpBHIL.
) OMBITHI, JOKA3BIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA
29 ###Par###]Brokenne yactuil BemecTBa. CBS3b CKOPOCTH JIBHDKCHHS
' 4acTull ¢ TemnepaTypoii. bBpoyHoBckoe nBrxkenue, mubdysus
2.3 B3anMopeiicTBre yacTHI] BELIECTBA: IPUTSIKEHUE U OTTAIIKUBAHUE
###Par### ArperatHpie COCTOSTHUS BEIIECTBA: CTPOCHHE T'a30B, KUIKOCTEH
24 U TBEPABIX (KPUCTAIIIMYECKHUX) Ted. B3anmMOCBsSI3b MEXIy CBOMCTBaMU
2 ' BEILIECTB B Pa3HBIX arperaTHhIX COCTOSHUAX U UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[IpakTudeckue pabOTHI:
###Par###0OneHka quaMeTpa aToMa METOJOM PSZIOB (C MCIIOIB30BAHUEM
26 dotorpaduii).
' ###Par###OnbITH IO HAOIIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.
###Par#H##OnbITEL 10 OOHAPYKEHHUIO JACUCTBUS CHUJ MOJEKYJISPHOTO
TIPUTSDKEHUS
3 JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI
3.1 ‘ Mexannyeckoe ABHKeHUE. PaBHOMEpHOE 1 HEPAaBHOMEPHOE JIBIKCHHE




3.2

###Par###Ckopoctb. CpeliHsIsl CKOPOCTh MPU HEPABHOMEPHOM JIBH)KEHUU.
Pacuér nyt ¥ BpeMEHU IBUKCHUS

33

SIBnenue uHepuuu. 3aKOH UHEpUUU. B3aumoaeicTBrUe Ten Kak MpuyruHa
U3MEHEHUS CKOPOCTH JIBMKEHUSI TeJl. Macca Kak Mepa UHEPTHOCTH Teja

34

#HH#HPar### lnoraocts BermtectBa. CBi3b IUIOTHOCTA C  KOJUYECTBOM
MOJICKYJI B €IMHHIIC 00BhEMA BEIIECTBA

3.5

Cuita xak XapaKTCPpUCTHUKA BSaHMOﬂCﬁCTBHﬂ TCII

3.6

3.7

Cuna ymnpyroctu u 3akoH ['yka. l3Mepenue cuibl C MOMOUIBIO
JTMHAMOMETpa

##H#Par#H#IBnenne TaroreHus u cuia TshkecTd. Cuia TSKeCTH Ha APYTrux
aHerax. Bec Tema. HeBecomocTh

3.8

3.9

Cuna tpenus. TpeHue ckoabKeHUs U TPeHHE MOKOos. TpeHue B Mpupoie u
TEXHUKE

#HH#Par#H#(CnoxkeHe  Cui, HalpaBJIIEHHbIX 110 OJHOM  HPAMOML.
PaBHOelicTBYIOIIAS CHIT

3.10

3.11

3.12

[IpakTuueckue padbOTHI:

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO ABMXKEHHUSA (LIApUKa B KUAKOCTH,
MOJICTI AJICKTPUUYECKOTO aBTOMOOWISI W Tak janee). OmnpepencHue
CpenHell CKOpOCTH CKOJIbXKEHHS Opycka WIM IIapuKa MO HAaKIOHHON
wiockoctu.  Ompenenenune TIOTHOCTH  TBEpAOro Tenma.  OMBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsikeHHs (aedopmanyu) npy>KuHbI
OT MPHUJIOKEHHOHN CHItbl. OTBITHI, IEMOHCTPUPYIOLINE 3aBUCHMOCTD CHJIBI
TPeHMsI CKOJIBKEHHUSI OT Beca Tella U XapaKTepa CONPHUKACAIOUIUXCS
MMOBEPXHOCTEMN

@usnyeckue SBICHHA B IIPUPOJE: NPUMEPHI JABHKEHUS C Pa3IMYHBIMU
CKOpPOCTSIMM B JKMBOW W HEXKUBOW IIPUPOJE, NEUCTBUE CUIIBI TPEHHS B
IIPUPOJIE U TEXHUKE

TexHuueckue yCcTpoucTBa: TMHAMOMETP, TOAIIUITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

4.1 JaBnenue TBEpaoro tena. CnocoObl yMEHbILIEHUS U YBEIUUEHUS JaBICHUS
4.2 JlaBneHue ra3a. 3aBUCUMOCTb JIaBJI€HHUs T'a3a 0T 00bEMa, TEMIIEpaTyphl
43 Ilepenaya naBneHUs TBEPABIMU TEJNAMH, KMIKOCTAMHU M Ta3aMH. 3aKOH
' [Tackas. [THeBMaTHyeCKe MAIIMHBI
44 3aBUCUMOCTb JaBJICHUS JKUIKOCTH OT TayOuHBL. ['miapocraTmueckuii
' napagokc. Coobmaromuecs cocyabl. ['paBauueckue MeXaHU3Mbl
Atmocdepa 3eman u atMocdepHoe aaBneHue. [IpuuuHbl cyiecTBOBaHUS
4.5 BO3AymIHOM o6onmouku 3emnu. OmnbiTt  Toppuyemnn. 3aBUCUMOCTD
aTMOC(EepHOTO AaBJIEHHsI OT BHICOTHI HaJl YDOBHEM MODSI
16 W3mepenue armocdepHoro naBineHus. IlpuGopbl Uit  HU3MepeHHs
) aTMOC(EepHOTO TaBJICHHS
47 JeWictBue JKMAKOCTM W Tra3a Ha TMOrpy:KEHHOE B HHUX TEJO.
' BrrTankusatoniast (apxuMezioBa) cuia. 3aKoH Apxumena
4.8 [LnaBanue ten. Bo3gyxormnnaBanue
[IpakTuueckue padbOTHI:
HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTpyKEHHOH B
KUAKOCTh yacTh Tena. OrmpenereHre  BBITAJIKMBAIOLIEH  CHIIBI,
4.9 JNEUCTBYIOIIEH Ha Telo, IMOrpy:KEHHOE B KHUAKOCTb. [IpoBepka

HE3aBUCUMOCTH BBITAJKHBAIOIIEH CHJIBI, JIEUCTBYIOIIEHW HA TEJIO B
KHUJKOCTH, OT Macchl Tena. OnbIThl, AEMOHCTPUPYIONIME 3aBHCHUMOCTD
BBITAJIKABAIOIIEH CHIIBI, JEHCTBYIONIEH HA TEJIO B KHJIKOCTH, OT 00bEéMa




MOTPY’KEHHOW B KUJKOCTh YacTH Tela M OT IUIOTHOCTH >KHIKOCTH.
KonctpynpoBanue apeoMerpa WM KOHCTPYUPOBAaHUE JIOAKU U
OIpeJieNIeHue €€ TPy30N0bEMHOCTH

dusndyeckue SABJICHUS B IIprUpoAc: BIUAHUC aTMOC(l)epHOl"O JaBJICHHUA Ha

4.10 .
KHBOW OpPraHU3M, IJIaBaHUE PHIO

TexHuueckue ycTpOHCTBa: COOOLIAIOIIMECS COCYAbI, YCTPOICTBO
4.11 BOJIONPOBO/IA, TUAPABIMYECKHIA TIPECC, MAHOMETP, OApOMETP, BEICOTOMED,
IIOPLIHEBOM HACOC, apEOMETP

PABOTA, MOIIHOCTD, SHEPT'MA

5.1 Mexanunyeckas padborta
5.2 Mexauunueckass MOIITHOCTE
53 [IpocTble MexaHM3MBI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTb. [IpaBuio
paBHOBECHS pbluara
54 [IpumeHeHne npaBuiIa paBHOBECHS pblUara K OJIOKy
55 «3070TO€E mpaBwiIoy MexaHukH. Koadduuuent mnonesHoro neicraus
MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY ¥ TEXHHUKE
5.6 [ToTennmanpHas SHEPTUM TeJa, MOTHATOTO HaJ 3eMIIEN
5 5.7 Kunernueckas sHeprus
53 [lonnas MeXaHUYECKas OHEprHs. 3aKOH W3MEHEHHUS U COXPAHEHUs
MEXaHUYECKON HEPTUn
[IpakTryeckue paboOTHI:
-Onpenenenue paboOThl CUJIbI TPEHUS IPU PABHOMEPHOM JIBMXKEHUHU Tella
5.9 110 TOPU30HTAIBHON NOBepXHOCTHU. MccnenoBanue ycaoBUi paBHOBECHS
ppraara. Msmepenne KIIJ| HakioHHONM muiockoctu. M3ydenue 3akoHa
COXPAaHEHHs MEXaHUYECKON SHEPIUH
5.10 du3nyecKkue sIBICHUS B IPUPOJIE: PblUaru B TeJle YEJI0BEKa
511 TexHnueckue ycTpolcTBa: phlyar, MOABMKHBIN M HEMOJBUKHBIA OJIOKH,
' HaKJIOHHAsl JIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
pamena | snementa IIpoBepsiemble 3JieMeHTHI COEePKAHUSA
TEIUIOBBIE SABJIEHW A
OCHOBHBIE TOJIOXKEHUS MOJEKYJIIPHO-KMHETUYECKON TEOPUU CTPOCHUS
6.1 BemecTBa. Macca u paszMepsl MoOJieKys. OTBITBI, TOATBEPKIAIONINE
OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHOKHHETUYECKON TEOPUU
6.2 Mogenu TBEPIOro, >KUAKOTO M Ta3000pa3HOr0 COCTOSIHUH BEIECTBA.
' Kpucrannnueckue u amop¢Hble Tena
6.3 OGL;ICHeHI:Ie CBOIWCTB Tra3oB, xcnzucoczeﬁ U TBEPIABIX TEJI HA OCHOBE
MOJIO)KEHUH MOJIEKYJISIPHOKUHETHUECKON TEOPHH
6 6.4 CMaunBaHue U KanWUISIPHbIE SIBICHUS
6.5 TenoBoe pacuimpenue u cxxarue
6.6 Temnepatypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBUKEHHUS
YacTHIL
6.7 Buytpennsas osHeprus. CrnocoObl H3MEHEHHs BHYTPEHHEH OJHEpruu:
TeIUIonepeaya u cCoBepiieHre padboTsl
6.8 Buael Terionepenaun: TEMIONPOBOAHOCTh, KOHBEKIIHS, U3TYYEHNE
6.9 KoanuecTBo TemnoThl. Y aenpHas TEMIOEMKOCTD BELIECTBA

6.10 TennooOMeH U TemyIoBOe paBHOBECHE. Y paBHEHHE TEIIOBOIO OajaHca




[InaBneHne W OTBepACBaHWE KPUCTAUIMUECKHX BEIICCTB. Y IETbHAS

6.11 TEIUIOTA IJIABJICHUS
[Mapoobpa3zoBanue u kouaeHcanusa. Wcmapenuwe. Kumenue. VYpenbHas
6.12 TEIUIOTa MapooOpa3oBaHusA. 3aBUCHMOCTb TEMIIEPATypbl KHUIEHUS OT
aTMoc(hepHOro JaBICHUS
6.13 Brnaxnocts Bo3myxa
6.14 DHeprus TOIMBa. Y IeJIbHAas TEII0Ta CTOPaHUs
6.15 [Tpunnumner padotsl TeruoBbix npurareneit KIIJ temmoBoro asuratesns.
TernioBble ABUTATENN U 3aIIUTA OKPYKAIOIICH CpeIbl
6.16 3aKOH COXpaHEHUs U MPEBPAILCHHS SPHEPTUHU B TEIUIOBBIX IpOIIeccax
[IpakTuueckue padbOTHI:
-OnbITHI 110 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.
-OnbITHI 110 BBIPAILMBAHNIO KPUCTAIJIOB IOBAPEHHOM COJIM WJIM caxapa.
-OnbITel MO HAOIIOACHHUIO TEIUIOBOTO PACIIMPEHMs T'a30B, KUJIKOCTEH U
TBEPBIX TEJ.
-Onpenenenue naBieHUs BO3AyXa B OaJJIOHE HINPULIA.
-OneITHl, JEMOHCTPUPYIOUIUE 3aBUCUMOCThH JABJIEHHUS BO3AyXa OT €ro
00BbEMa U HarpeBaHus WIH OXJIAXKICHUS.
-IIpoBepka runoTe3bl JINHEHHOW 3aBUCUMOCTH JIMHBI CTOJIOMKA KU JIKOCTH
6.17 B TEPMOMETPUUYECKOI TPyOKE OT TeMIIepaTyphl.
-Habmronenrie M3MEHEHHS BHYTPEHHEH OJHEPruu Tejla B pe3yibTaTe
TeIuIonepeay U paboThl BHEIIHUX CHIL.
-MccnenoBanue siBieHUs TEIOOOMEHa MPU CMEUIMBAaHUM XOJOJHOW U
ropsiaeit BOAbI.
-Onpenenenne KOJIMYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOW IIpHU
TEII000MeHe C HarpeThIM METAJUIMYECKUM IIUIHHIPOM.
-Onpenenenue yJaenbHON TEMIIOEMKOCTH BELIECTBA.
-MccnenoBanue nmporecca UCapeHus.
-Onpenenenrne OTHOCUTENLHON BIAKHOCTH BO3/IyXa.
-Onpenenenue y1eabHON TEIUIOTHI TUIABJICHHUS JIb/A.
dusnueckue SBJICHUS B TNPUPOJAC: TOBEPXHOCTHOE HATSKEHHE U
6.18 KalWUIApHbIE SIBIIEHUS B MPUPOJIE, KPUCTAIIBI B MPUPOJE, U3ITYyUECHUE
Connna, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bI, 00pa3oBaHUE POCHI,
TymaHa, UHesl, CHera.
TexHuueckue yCTpOMCTBA: KamWUIAPbI, MPUMEPbl HCHOJIb30BaHUS
6.19 KPUCTAJIJIOB, >KUJKOCTHBI TEPMOMETpP, JATUYUK TEMIIEPATyphl, TEPMOC,

CHUCTCMA OTOIJICHUS TOMOB, TUTPOMETPLI, ICUXPOMETP, ITapOBasd Typ6I/IHa,
ABUTATCJ]Ib BHYTPCHHCTO CrOpPaHUs.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poaa 3JeKTpUUECKUX 3apsiioB
BsaumoneiictBue 3apsbkeHHbIX Tell. 3akoH KynoHa (3aBUCHMMOCTH CHIIBI

7.2 B3aMMOJICICTBUS 3apsDKEHHBIX TEI OT BEIMYMHBI 3apsi/IOB M PAaCCTOSHUSA
MEX Ty TEJIaMH )

73 Onexrpuueckoe none. HanpsxEHHOCT anekTpudeckoro nois. IpuHnun
CYIEPHO3UIINH IEKTPUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

74 Hocurenn »syekTpudecKux 3apsaoB. OJEMEHTapHbIA AJIEKTPUYECKHAN

' 3apsn. Ctpoenue aroma. [IpoBOJHUKY U IUANEKTPUKH
7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
76 ONEKTPUUECKUH TOK. YCIOBHUS CYLIECTBOBAHMSI DJEKTPUUECKOIO TOKa.

W cTOUYHNKH TOCTOSTHHOTO TOKA




7.7

JlefcTBHS ANEKTPUYECKOTO TOKa (TEIIOBOE, XUMHUYECKOE, MAarHUTHOE).
DIEKTPUUYECKHUM TOK B )KHUJIKOCTSX U ra3ax

7.8

Onexrpuueckas 1enb. Cuina Toka. DIEKTPUYECKOE HAIPSKEHNE

7.9

COHpOTI/IBHeHI/IC IMPpOBOAHHKA. Y,Z[CJ'IBHOC COIIPOTUBJICHUEC BEHIECCTBA

7.10

3akon Oma JJ1s1 yyacTKa Lenu

7.11

HOCJ’ICI[OB&TGJ'IBHOG H mapaijI€JIbHOC COCIMHCHHUE IIPOBOJJHUKOB

7.12

PaboTa 1 MOIITHOCTH AJIEKTpUUECKOro Toka. 3akoH [[xoyist — Jlenna

7.13
7.14
7.15

DneKTpUYecKue IenHu U MOTPEeOUTENN JIEKTPUUECKON 3HEpPruu B OBITY.
Kopotkoe 3ambikanne

IlocTtossHABIE MarHuTEL. B3anMoieiicTBHE MMOCTOSHHBIX MAarHUTOB
MarauTtHOe 1oJie. MarauTHoe 11oJj1e 3eMJIM 1 eT0 3HaueHUE I JKU3HH Ha
3emite

OmneiT Opcrena. MarautHoe moje anekTpudeckoro Toka. Ilpumenenue
3JIEKTPOMATrHUTOB B TEXHUKE

JleiicTBre MarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIh
MOCTOSIHHOTO TOKa. VICOnb30BaHUE ANEKTPOBUTATENCH B TEXHUUECKHUX
yCTPOMCTBAX M HA TPAHCIIOPTE

7.19

OmnbiTel Dapases. SIBneHue 37eKTpOMarHUTHOW MHAyKuuu. IlpaBuio
Jlenna

OnexrporerepaTop. CHocoObl MOMY4YEHMsI 3JIEKTPUUYECKOM SHEpruu.
DNeKTpOCTaHIIMK Ha BO30OOHOBIIIEMBIX HCTOUYHHKAX YHEPTUU

7.20

[IpakTuueckue padbOTHI:

OnbITl 1O HAOMIOAEHUIO DJEKTPU3alUM Tel UHAYKIUEH U 1pu
CONPUKOCHOBEHUH.

HccnenoBanue JEHCTBUS JJIEKTPUUYECKOTO IIOJISI HA IPOBOJHUKH U
JUDJIEKTPUKU.

C6opka 1 mpoBepka paboThl AMEKTPHUUECKON LS MOCTOSIHHOTO TOKa.
W3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaPSKCHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, MIYLIETO 4YE€pE3 PE3UCTOP, OT
COIIPOTUBIICHUS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

OneIThI, JIEMOHCTPHUPYIOLIUE 3aBUCUMOCTh JIEKTPUIECKOTO
CONPOTUBIICHUs IMPOBOAHMKA OT €ro MJIWHBI, IUIOLIAAW IIOIEPEYHOro
CEYECHMS U MaTepHaa.

IIpoBepka mnpaBuiia CIIO)KEHHS HANPSDKEHUN IPU MOCIEN0BATEIIBHOM
COCIMHEHUH JBYX pe3ucTopoB. IIpoBepka mpaBuiia 1 CHIIBI TOKa IPU
napajie;IbHOM — CO€JUHEHHH pe3uctopoB. Ompenenenue  paboThl
ANEKTPUYECKOT0 TOKa, UAylero uepe3d pesuctop. Omnpenenenue
MOIIIHOCTH  JJIEKTPUYECKOTO  TOKA, BBIACISIEMOM Ha  PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, WIAYIIETO YEPE3 JIAMIIOYKY, OT
HanpspkeHnsa Ha Hel. Omnpenenenue KIIJ[ narpesarens. MccnenoBanue
MarHuTHOTO  B3aUMOJEWCTBUS IOCTOSHHBIX MAarHuToB. M3ydeHue
MarHUTHOTO TOJSI TMOCTOSIHHBIX MAarHUTOB MNpPH WX OOBEAMHEHUH U
paznenenun. McecnenoBaHue JAEWCTBUSL  AJEKTPUYECKOTO TOKa Ha
MarHUTHYIO CTpeiKy. OIBITBI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTH CHIIBI
B3aUMOJCHCTBUS KAaTyIIKM C TOKOM M MarHuTa OT CHJIBI TOKa M
HaIpaBJICHUs TOKa B KaTymke. M3yueHue nelicTBUsS MarHUTHOTO TOJIS Ha
MPOBOAHUK C TOKOM. KoOHCTpyHpoBaHMe U U3y4eHHE pabOThI
anektpoasurarens. M3mepenne KIIJ[ anekrpoaBUraTenbHON yCTaHOBKHU.
OnpIThl MO HUCCIENOBAaHUIO SIBICHUS DJIEKTPOMAarHUTHOM WMHIYKIMH:




HUCCICaJOBaHUC H3MCHEHMH 3HA4YCHHUS H HampaBJICHUA HWHAYKIIUMOHHOI'O
TOKa

dusndeckue SBICHUS B MPUPOJIE: FICKTPUUECKUE SBIICHUS B aTMoc(epe,
7.21 AJICKTPUYECTBO JKMBBIX OPTaHM3MOB, MAarHUTHOE IoJie 3eMiIH, Ipeid
MOJIFOCOB, POJIb MArHUTHOTO MOJIsL IS KU3HU Ha 3eMJie, MOJISPHOE CUSHUE

TexHuYecKkue yCTPOMCTBA: AJIEKTPOCKON, aMIIEpMETP, BOJBTMET,
peocraTr, CYETYMK ODIIEKTPUUYECKOW DJHEPTHH, DSICKTPOOCBETHTEIHHBIC

7.22 MPUOOPHI, HArpeBaTEIBHBIC AICKTPOTPUOOPHI (IPUMEPHI), FTCKTPUICCKHE
MPEIOXPAHUTEIH, DIIEKTPOMATHHT, JICKTPOIBUTATENb TOCTOSHHOTO TOKA,
TeHepaTop MOCTOSHHOTO TOKA

9 KUIACC
Kon Kon
pasiena | aemenTa IIpoBepsiemble 3JieMeHTBI COAEPKAHUSA
MEXAHUYECKUE ABJIEHUA
8.1 Mexanuyeckoe aBuxeHue. MarepuanpHas Touka. Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBUIKEHHUS
8.3 PaBHOMepHOE NMPAMOJIMHEITHOE ABUKEHUE
3.4 HepaBHomepHoe npsmonuHeiiHoe apukeHue. CpeqHsis U MTHOBEHHas
CKOPOCTb TeJIa TP HEPABHOMEPHOM JBUKEHUU
8.5 Yckopenue. PaBHOYCKOpEHHOE MPSIMOJIMHENHOE IBUKEHHE
8.6 CBobOogHoe magenne. OnelTel [ anuies
37 PaBHOMepHOE ABMkKEHHE 110 OKpYx)HOCTH. [lepros u yacrota oOpaiieHus.
JIuneitHas u yrioBast CKOpocTd. LIeHTpocTpeMUTENbHOE YCKOPEHHE
8.8 [Tepserit 3akon HeroToHa
8.9 Bropoii 3akon HetoTona
8.10 Tperuii 3akoH HeroTOHA
8.11 IIpuHLUII CYyTIEPIIO3ULIMH CHUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
313 Cuna TpeHus: cuila TPEHMs CKOJBXXEHHs, CHUJIa TPEHMs INOKOS, IpPYyrue
g BU/IbI TPEHUSI
3 14 Cuna TSXKEeCTH M 3aKOH BCEMUPHOTO TSATOTEHUSI. Y CKOPEHUE CBOOOIHOIO
NaJCHUS
315 Jewxenue tnaHer Bokpyr Comnna. IlepBas kocMmuueckasi CKOPOCTb.
HesecomocTs 1 neperpysku
8.16 PaBHOBecue MaTepuanbHOM TOUKU. AOCOTIOTHO TBEPIOE TENIO
317 PaBHOBecHe TBEPAOro Tena € 3aKPEINIEHHON OChIO BpalleHUss. MOMEHT
cuibl. LleHTp TsKecTH
8.18 Nmnynsc Tena. U3menenne ummynbca. Mmynsce cuisl
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 PeakTuBHOE ABMXKEHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
8.22 PaboTa cui TsKeCTH, yIpyrocTH, TpeHusi. CBs3b SHEPTUU U pabOThI
8.23 IToTeHnnanbpHas SHEprus TeNa, HOJHATOrO HaJl IOBEPXHOCTHIO 3EMJIU
8.24 IToTreHnmanbpHas YHEPrUs CKATOU NPYKUHBI
8.25 Kunernueckas 3Heprust. Teopema 0 KHHETUYECKONW SIHEPTUU
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPTUU

8.27 [TpakTiueckue paboThI:




Omnpenenenne cCpeaHell CKOPOCTH CKOJBKEHHS OpycKa WM JBYKCHHS
HIapHKa MO0 HAaKIOHHOHW IutockocTH. OmnpeneneHue YCKOpeHHs Tea Mpu
PaBHOYCKOPEHHOM JIBH)KEHHH T10 HAKJIOHHOH IIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHH IMPHU PaBHOYCKOPECHHOM
JBIDKCHUU 0€3 Ha4aJIbHOM CKOPOCTH.

[TpoBepka TUMOTE3bl: €CAM TPU PABHOYCKOPEHHOM JBM)XEHUH 0€3
HAYaJIbHOH CKOPOCTH ITyTH OTHOCSTCS KaK psii HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIUE TPOMEKYTKH BPEMEHH OJIMHAKOBBHI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHIIBI
HOpManpHOTO  AaBieHus. OmnpeneneHue  Kod(QQHUIMEHTa  TPEHHUS
ckoJbkeHus. Onpeaenenue KECTKOCTH NpyKUHbL. OrnpeeneHne padoTh
CHJIBI TPEHHS MPH PABHOMEPHOM JBM)KCHUHU TeJla 10 TOPU30HTAIBHON
noBepxHoctu. Ompenenenne paboOThl CHJIBI YOPYTOCTH TIPH TOABEME
rpy3a ¢ UCIOJIb30BAHUEM HEMOIBMKHOTO U IOJIBHXKHOTO OJIOKOB

duzndeckue IBICHUS B npupoac: MpUJIMBLL U OTJIMBEI, ABUKCHUC IIJIAHCT

8.28 o
ConHeuHOM CUCTEMBI, PEAKTUBHOE ABM)KEHUE )KMBBIX OPTaHU3MOB

Texumueckue yCTpOﬁCTBaI CIIMAOMETP, AATYHUKHU ITOJIOKCHUA, PACCTOAHUSA
H YCKOPCHUS, paAKCThI

8.29

MEXAHWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarensHoe JBHXKXCHUC. OCHOBHBIE XapaKTCPHUCTUKU KOJIEOaHMIA:

o1 MepHoJI, YaCTOTa, aMILUIUTY/1a

92 Marematrnyeckuii 1 IpyKUHHBIM MasTHUKY. [IpeBpanienue snepruu npu
K0J1e0aTeIbHOM JIBUKEHUU

9.3 3aryxatomue Kojnedbanusi. BeiHyxieHHble Kojebanus. Pe3onanc

Mexanunyeckue BosiHbl. CBOWCTBa MeXaHMYEeCKUX BOJH. [IpomonbHbie u
94 MONEPEYHbIE BOJHBI. JIJIMHA BOJIHBI U CKOPOCTh €€ pacrHpOCTPaHEHUS.
MexaHn4ecKHue BOJIHBI B TBEPAOM TEJIE, CEHICMUYECKHUE BOJIHbI

9.5 3Byk. ['pomMKoOCTb 1 BbIcOTa 3BYKa. OTpa’keHue 3ByKa
9.6 WH(pa3Byk U yabTpa3Byk
9 [TpakTiueckue paboThI:

OnpeneneHve dYacToThl M IepHofa KojeOaHMM MaTeMaTH4ecKoro
MasiTHUKA.
OnpezaeneHye 4acTOThl U MepHoJia KoieOaHUH NPY>KUHHOTO MasTHUKA

9.7 WccnenoBanue 3aBUCMMOCTH TTEPHO/Ia KOJIEOaHUH MOIBEIIEHHOTO K HUTH
rpy3a OT JUIMHbI HUTH. MccrejoBanne 3aBUCMMOCTH Mepruo/ia KosiebaHui
INPYKUHHOTO MasiTHUKAa OT Macchl rpysa. IIpoBepka He3aBHCHUMOCTH
nepuojia KoiebaHui rpysa, MOJBEHIEHHOT0 K HUTH, OT MacChl Tpy3a U
KECTKOCTHU MPYKUHBL. M3MepeHne yckopeHus: CBOOOAHOIO NaieHUs

038 dusnyeckue ABJCHHA B NPUPOJIE: BOCHPUATHE 3BYKOB JKHBOTHbIMH,
3eMJIETPSACEHUE, CECMUYECKUE BOJIHBL, IIyHAMH, 9XO

99 TexHUuyecKkue ycTpoicTBa: 3X0JI0T, UCIOJIb30BaHUE YIIbTPa3ByKa B OBITY
U TEXHUKE

SJIEKTPOMAT'HUTHOE IIOJIE U DJIEKTPOMATI'HUTHBIE BOJIHBI

10.1 ONEKTpOMarHUTHOE ToJIe. ODJIEKTPOMAarHuTHele BoOJIHBL. (CBONMCTBa
AIIEKTPOMAarHUTHBIX BOJIH

10 10.2 [IIxana 3meKTPOMarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHas Tnpupoaa cBera. CkopocTh cBeTa. BosHOBBIE

CBOMCTBA CBETA

10.4 [TpakTHyeckue paboTHI:




M3yveHune CBONCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBIO MOOMIIBHOTO
TenedoHa

dusnueckue sIBICHUS B MPUPOJE: OMOIOTHYECKOE EHCTBHE BUIMMOTO,

105 yIBTPa(UOJETOBOTO U PEHTI€HOBCKOI'O U3Ty4EeHU I

10.6 TGXHI/IHVGCKI/Ie YCTPOWCTBA: UCIOJIb30BAHUE 3JIEKTPOMArHUTHBIX BOJIH IS
COTOBOM CBSI3U

CBETOBBIE SBJIEHU A

11.1 JlydeBas monenb cBera. IcTouHnKky cBeTa

11.2 [IpsamosnuHeitHOe pacIpOoCTpaHEHUE CBETA

11.3 Ortpaxenue cBera. [Lnockoe 3epkano. 3aKOH OTPaKEHHS CBETA

114 [Tpenomnenue cBera. 3akoH mpesromieHus cBera. I[lonHoe BHyTpeHHee
OTpakKEHHE CBETA

11.5 JIunza. Xop nyyel B IMH3E

11.6 OnTuueckas cucteMa ¢oToanmnapara, MUKpOCKOIIA U TEJIECKOIa

11.7 ['na3 xak ontuyeckas cucremMa. biam3opykocTs U 1adbHO30PKOCTb

11.8 Paznoxenue Oenoro csera B cnekTp. OmbiTel Hblorona. CroxeHue
CHEKTpaJIbHbIX 11BETOB. /lucnepcus cera
[TpakTuyeckune pabOTHI:
-MccnenoBanue 3aBUCUMOCTH yIJla OTPaXKEHUs CBETOBOTO Jy4a OT yrjia

11 najicHusl.

-M3ydyeHune xapakTepucTUK N300paKeHHsI IPeIMeTa B INIOCKOM 3€pKajle.
-HccnenoBanue 3aBUCUMOCTH yriia IPEIOMIIEHHUS CBETOBOIO JIyya OT yriia

11.9 [a/IEHUS Ha TPaHMILIE «BO3YX — CTEKIION.
-Ilonydyenue n3o0pakeHul ¢ MOMOIBIO COOMpPArOIIEH JTUH3BL.
-Onpenenenne GOKyCHOIO pacCTOSHUS U ONITUYECKOH CHITbI cOOMparoLeit
JIMH3BL.
-OIBITHI 110 Pa3JI0KEHUIO OEI0r0 CBETa B CIIEKTP.
-OnbITHl 110 BOCTIPUATHUIO [[BETA MPEIMETOB MPU UX HAOIIOACHUU 4yepes3
I[BETOBBIE (PUIIBTPHI
dusnyeckue siBiIeHUs B npupoje: 3atMenns Comnxiua u JIyHsl, nBera ted,

11.10 ONTHYECKHUE sBICHMS B atMocdepe (uBer Heba, pedpaxius, paayra,
MHUPAXK)

11.11 TexHUuyeckue ycTpoucTBa: OYKH, MEPUCKOI, QoToanmapaT, ONTHYECKUE
CBETOBOJBI

KBAHTOBEBIE ABJIEHUA

12.1 OmnsiThl Peszepdopaa u muianerapHast Moziens atoma. Mojiens atoma bopa

122 Hcnyckanve M mnorjomeHue cBeta aromMoM. KsauTel. JIunHeWuaTsle
CHEKTPBI

12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMma-u3ITydeHHs!

12.4 Crpoenune atoMHOr0 s11pa. HykinonHas Moaens aToMHOTO siipa. M3oTonsl

12 12.5 PannoaktuBHble peBpaieHus. Ileproa nonypacnaga aTOMHBIX siA€p

12.6 SnepHble peakuu. 3aKOHBI COXPAHEHHUS 3apsAJ0BOI0 U MAaCCOBOTO YHCEIN

12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

12.8 Peakuuu cunTesa u nenenus suep. Mcrounukn sHepruu CosiHIA U 3BE3]T

12.9 SAnepHas sHepreTuka. [[eficTBHE pagMOAKTUBHBIX M3Jy4YE€HUN HA JKUBBIC
OpraHU3MBl

12.10 [TpakTyeckue paboOTHI:

Habmro/1eHue CIIOMHbIX U JIMHEHYAThIX CIEKTPOB U3JIyUEHHUSI.




HccnenoBanue TPEeKOB: W3MEPEHHE PHEPTHHM YACTHIBI MO TOPMO3HOMY
nyTH (1o potorpadusim).
N3mepenne pagnoakTHBHOTO (hoHA

dusznyeckue SBICHUS B MPUPOJAE: €CTECTBEHHBIN paJuoakTUBHBINA (OH,
12.11 KOCMHUYECKHE JIyUH, PaIHOaKTUBHOE U3JIy4€HHUE TPUPOAHBIX MUHEPAJIOB,
JIECTBHE PAJUOAKTUBHBIX U3JyUYEHUN HAa OPraHU3M YeJI0BEKa

TexHu4eckue yCTpPOWCTBA: CIIEKTPOCKOII, MHAWBUIAYAIBHBIN TO3UMETP,

12.12
kamepa Buibcona

ITPOBEPAEMBIE HA OI'D IO ®U3HUKE TPEBOBAHHMA K PE3YJIIBTATAM
OCBOEHHSA OCHOBHOW OBPA3OBATEJBLHOW ITPOTPAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOGoOBaHWS K TMPeJIMETHBIM pe3yJbTaTaM 0a30BOro
NMPOBEPSAEMOr0 YPOBHSI OCBOCHHUSI OCHOBHOH 00pa3oBaTe/IbHOH NPOrpaMMbl OCHOBHOIO
TpeOoBaHus o0mero odpaszosanusi Ha ocHoBe PI'OC

[Tonnmanue ponu (GU3MKKM B HAYYHOW KapTHHE MHpPA; CPOPMHPOBAHHOCTH
0a30BbIX MpEACTaBICHUI O 3aKOHOMEPHOM CBSI3M U MO3HABAEMOCTH SIBJICHUH
IPUPOJBI, O POJU AKCIEPUMEHTa B (PU3MKE, O CUCTEMOOOpasyrouieil ponu
(GU3uKU B pPa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTUH, 00 3BOJIIOLUU
¢u3nYeCKUX 3HAHMW M UX POJIM B IIEJIOCTHOM €CTECTBEHHOHAYYHOH KapTHHE
MHUpa, O BKJIAJ€ POCCUHCKUX U 3apyOexHbIX YUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, OOBSICHEHUE IPOLIECCOB OKPYKAIOLIEr0 MHUpA, Pa3BUTUE TEXHUKH U
TEXHOJIOTUH

3HaHus O BHMJAX MaTepuM (BEIIECTBO U IOJIE), O JIBUKEHUU Kak crocole
CYIIECTBOBAaHHMS MaTe€pHH, OO0 aTOMHO-MOJICKYJSIPHOH TEOpPHUH CTPOCHUS
BEIIECTBA, O (PU3MUECKONW CYIIHOCTH SIBJICHUH MNPUPOAbI (MEXaHHMYECKHX,
TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAaHTOBBIX); YMEHUE Pa3IN4aTh SBJICHUS 110
ONMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLINX
JaHHOe (hU3HUECKOE SIBJICHHE; YMEHHE paclo3HaBaTh MPOSBICHUE W3YYEHHBIX
¢u3nueckux SBICHUH B OKPYKAIOLIEM MHpE, BbIIENSS UX CYIIECTBEHHbIE
CBOICTBa (ITPU3HAKU)

BJ'Ia]leHI/Ie OCHOBaMH HOHSITHITHOTO arrmapara 1 CMUMBOJIMYCCKOI'O sA3bIKa (1)H31/IKI/I
" HUCIIOJIB30BAHUC UX IJIA PCIICHUA y‘Ie6HBIX 3aa4; YMCHHUC XapaKTCpU30BaATb
CBOMCTBaA TCII, (1)I/ISI/I‘ICCKI/IG SABJICHUA u IMPpOLECCChI, HCIIOJIb3YyA
q)YHI[aMeHTaHBHLIC U SMITUPUYICCKHUEC 3aKOHBI

YMeHue OomuchiBaTh H3y4YEHHBIE CBOWCTBA Tel U (PU3WYECKUE SIBICHUS,
UCTIONB3Ys (PU3HUECKUE BETUUMHBI

BnageHue ocHOBaMH METOJOB HAyYyHOTO TO3HAHHUS C YYETOM COONIOACHUS

npaBuj 6e30macHOro Tpyaa: HabmoneHne (PU3NIECKUX SBICHUN:

YMEHHE CaMOCTOSITEIbHO COOUpPATh OKCIEPUMEHTAIbHYI0 YCTaHOBKY U3

JaHHOTO Habopa 00OpYyIOBaHUS IO WHCTPYKIIMH, OMWCHIBATH XOJ OMBITA U

3aMKCHIBATh €T0 PE3yNbTaThl, HOPMYITHPOBATH BHIBOIBL;

MIPOBEJICHUE TPSIMBIX U KOCBEHHBIX M3MEPEHUN (PH3UUICCKUX BEIIMUWH: YMCHHE
5 IUTAHUPOBATh U3MEPEHHsI, CAMOCTOSITEILHO COOUPATh JKCHEPUMEHTATBHYIO

YCTAaHOBKY IT0 HHCTPYKIIUHU, BEIYACIIATH 3HAYCHUE BEIMUYUHBI M aHAJTM3HPOBATH

MOJTyYeHHBIE PEe3YyNbTaThl C YYETOM 3aJaHHOW MOTPEIIHOCTH pPE3yIbTaTOB

WU3MEPEHHUI;

poBe/IeHUE HECJIOKHBIX AKCIEPUMEHTATBHBIX UCCJICIOBAHMIA,

CaMOCTOSITEIILHO COOHMpAaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY W IPOBOJIMTH

UCCIICIOBAaHUE 110 HWHCTPYKIUHU, NPEICTABIATH IOJYYCHHbIE 3aBUCHMOCTH




bu3nyecKrux BeNMYMH B BUJIE TAOIHIl U IPaUKOB, YUIUTHIBATh MOTPEIIHOCTH,
JieNaTh BBIBOJIBI IO PE3yIbTaTaM UCCIIeI0BAHMS

[TonnMaHne XapakTepHBIX CBOMCTB (hM3MYECKHX MoOAeel (MarepuanbHas
TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJEIU CTPOCHMs Ta3oB, XKUJIKOCTEH HU
TBEPABIX TEJ, IUIaHETapHAasi MOJEIb aTOMa, HYKJIOHHAsI MOZIEJIb AaTOMHOTO $1/1pa)
U YMEHHE IPUMEHSTh UX Ui O0BSICHEHUS! (PU3MUECKUX MTPOLIECCOB

YMmenune oObICHATH (PU3NYECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTYallUld MPAKTHUKO-OPUEHTUPOBAHHOI'O XapakTepa, B YACTHOCTH,
BBISIBIISITH IIPUYHMHHO-CIICACTBEHHBIE CBSI3U M CTPOUTH OOBSICHEHUE C OTIOPOil Ha
U3Y4YCHHbIE  CBOMCTBA  (PU3WYECKUX  SBJICHUHM, (QU3UUECKHE 3aKOHBI,
3aKOHOMEPHOCTH U MOJIEIU

YMmenue pemats pacu€THble 3ama4un (Ha 6ase 2 — 3 ypaBHEHMI), UCHOJB3Ys
3aKOHBl U (OPMYJIbI, CBS3BIBAIOLINE (PU3UUECKUE BEIMYMHBI, B YaCTHOCTH,
3alMChIBaTh KpaTKO€ YCIOBHE 3a/ayd, BbIABIATh HEIOCTAIOIINE JAaHHBIE,
BbIOMPATh 3aKOHBI U POPMYJIbI, HEOOXOJUMBIE AJIs €€ PELIeHHUs], UCII0Ib30BATh
CIPAaBOYHBIE [aHHBIE, IMPOBOAUTH PAcu€Tbl M OLIEHMBATh PEATUCTHUUYHOCTD
HOJYYEHHOI0 3HAueHUs (U3MYECKOW BEIMYUHBL, YMEHHME ONpEeIesaTh
pa3MepHOCTh (PU3NIECKOI BETMUNHBI, TIOTYUYECHHON MPU PEIICHUH 3a/1a91

YMmenue XapaKTCPU30BaTh IMPUHIUIILI I[CflCTBI/I?I TCXHUYCCKUX yCTpOﬁCTB, B TOM
yuciie OBITOBBIX HpI/I60pOB, U ITPOMBIINIJICHHBIX TEXHOJIOTHUYCCKHUX ITPOLECCOB 110
HUX OINHUCAHHIO, HCIIOJBb3ysS 3HAHUA O CBOMCTBaX (1)I/I3I/I‘-ICCKI/IX SIBIICHUN U
HeO6XOI[I/IMI>Ie (1)I/I3I/I‘ICCKI/IG 3aKOHOMCPHOCTH

10

11

YMeHue ucnoabp30BaTh 3HAHUS O (QU3NUECKHX SBICHHUAX B IIOBCEJHEBHOW KHU3HU
it obecrieueHusi 0€30MacHOCTH NpU O0paIeHnH ¢ OBITOBBIMH MPHOOpaMH U
TEXHHYECKHMHU YCTPOMCTBAMH, COXPAaHEHHS 3I0pOBbS U COOIIOJCHUS HOPM
IKOJOTMYECKOTO  MOBEACHUS B  OKpYKaloIleil  cpene;  MOHUMaHHE
HEOOXOAMMOCTH TPUMEHEHHUS JOCTIKCHUH (HM3UKM W TEXHOJIOTHH IS
paMoOHATFHOTO IPUPOAOIIOIH30BAHMUS

OneIT noKcKa, Mpeodpa3oBaHus U MPEJCTaBIECHUs HHPOPMAUU (PU3NIECKOTO
COJepXKaHUS C  HCHOJb30BaHHEM  HMH(OPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHil; yMEHHUE OLIEHUBATh IOCTOBEPHOCTH MOJIyYeHHOW MH(pOpMaluy Ha
OCHOBE HMEIOIIMXCS 3HAHUM W JONOJHMUTEIBHBIX HCTOYHUKOB; YMEHHE
UCIIOJIb30BaTh IPH BBHIMOJIHEHUH YYEOHBIX 3a/JlaHuil Hay4dyHO-NOMYJSPHYIO
JAUTEpATypy (PU3HMUECKOTO COIEPIKAaHUSL, CIPABOYHbIE MATEPUAIIbI, PECYPChI CETH
Hurtepuer; BnaneHue 06a30BbIMH HaBBIKAMU MpeoOpa3oBaHUs HHGOPMALNH U3
OJTHOW 3HAKOBOH cHCTEMBI B JPYI'ylO; YMEHHME cCO37aBaTh COOCTBEHHbBIE
NUCbMEHHBIE U YCTHBIE COOOILEHHUS HAa OCHOBE MH(OpMAIMM U3 HECKOJIBKHX
HMCTOYHUKOB

INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITPOBEPAEMBIX HA OI'3 110 ®U3UKE

Kox IIpoBepsieMblii 3JIeMEHT COJEePKAHUSA

1 MEXAHUWYECKMUE ABJIEHUA

L1 Mexanunueckoe JBUkKeHUE. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTh
ABHUXKCHUS
PaBHoMepHOe W HepaBHOMepHoe maBmkeHHe. CpemHsas ckopocts. Dopmyna uis

1.2 BBIUHCIIEHUS CpeAHEN ckopocTu: v = S/t

13 PaBHOMEpHOE NpsIMOTIMHENHHOE ABIKEHHE. 3aBUCUMOCTh KOOPJIMHATHI T€JIa OT BPEMEHH B
CIly4yae PaBHOMEPHOTO NPAMOJIUHENHOIO IBUKEHHU:




x(f)=x,+vt

I'paduiku 3aBUCMMOCTH OT BPEMEHHU ISl MPOEKIIMH CKOPOCTH, MPOEKINH MepeMelleHus,
IIyTH, KOOPAUHATHI IPU PABHOMEPHOM NPSIMOJIMHENHOM JIBUKEHUU

3aBUCUMOCTh KOOpDAMHATHI Te€Ja OT BPEMEHM B CIIy4ae pPaBHOYCKOPEHHOI'O
IPSIMOJIMHEHHOTO IBUKEHUS:

Sy} =Vg, *f+ay*

| 3] Ry

@opMyIIBI IS MPOEKIMU IIEPEMELLICHM S, TPOCKLIUN CKOPOCTH U IIPOEKIUU YCKOPEHUS IIPU
PaBHOYCKOPEHHOM NPSMOJIMHEHHOM JIBHYKEHUU:

2
f
1.4 .sx(a‘)=vox-a‘+ax-3~
U.\'('f] =Upx T4, Z,
a.(f)=canst,
Ulr‘ - l"}l:r‘ :zaxsx
I'padviku 3aBUCUMOCTH OT BpeMEHH [UIsl MPOEKIMH YCKOPEHUS, MPOEKIUU CKOPOCTH,
MPOEKIMHU MEpPEMEILEHHUs,, KOOPAMHAThl MpPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM
JBUKEHUU
CBoboanoe nmagenue. GopmMyIibl, OMUCHIBAIOIINE CBOOOTHOE MaeHUE Tella IO BEPTUKATIN
15 (IBWKEHWE Tela BHU3 WM BBEPX OTHOCHTEIBHO MOBepxHOCcTH 3emin). ['paduxum
) 3aBUCUMOCTH OT BPEMEHHM IS IPOEKLUU YCKOPEHUS, TPOEKIIUU CKOPOCTU U KOOPAHHATBI
py CBOOOTHOM TIa/ICHHUH TeJIa 10 BEPTUKAIN
CKopocTh paBHOMEPHOIO JBUKEHMSI T€Ja 110 OKPYKHOCTH. HarpaBiieHue ckopocTH.
dopmyra 715 BBIYUCICHUS CKOPOCTH Yepe3 paauyc OKPYKHOCTH U MIEpUO]T OOpaIIeHUS:
L= inR
T
[enTpocTpemuTenbHoe yckopeHue. HampaBieHne HEHTPOCTPEMHUTENBHOTO YCKOPEHUS.
L6 ®opMyna 1711 BBIYUCICHUS YCKOPEHUS:
’ 2
qa. = v
" R
®opmyiia, cBsI3bIBaIOLIAst IEPUO U YACTOTY OOpaIeHUS:
V= 1
T
Macca. [InotHOCTH BemecTBa. @opmMyina Ui BBIYUCIEHUS IUIOTHOCTH:
1.7 _m
V
1.8 Cuia — BexkTopHas ¢uszudeckas BenudrHa. CI0KeHUe Chl
1.9 SABnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
110 F=m-a

COHaHpaBJ'IeHHOCTB BCKTOpPA YCKOPCHUS TCJIa U BEKTOpPA CUJIBI, HeﬁCTBYIOHlCﬁ Ha TCJI0

Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:

Fy y=-F_,




1.12

1.13

1.14

Tpenue nokost u TpeHue ckoiabxkeHus. Popmysna Ui BEIUUCICHUS] MOJIYJIS CHIIBI TPEHUS
CKOJIbKECHUS:

FTIJ =U-N
Hedopmarus tena. Yopyrue u Heynpyrue aedopMainuu. 3aKOH yIpyrou aedopmanuu
(3akoH I'yka):

F=k-Al

BCGMI/IpHOC TATOTeHHE. 3aKOH BCEMHUPHOI'O TAT'OTCHUA:

m, -m,
F=¢g-—L1 _2

R
Cuta TshxecTH. Y CKOpeHHe CBOOOIHOTO MaieHUsl.

®dopmyiia 1715 BBIYUCIEHUS CUIIBI TSHKECTH BOIM3M oBepxHocTu 3emnu: F = mg.
JBuxenue mianer Bokpyr Comnua. IlepBas kocmudeckas ckopocth. HeBecomocTh u
Heperpys3Ku

1.15

Nwmnynbe Tena — BekTopHas pu3nyecKkasi BeIMYUHA.
p=mi

I/IMHy.]'ILC CUCTEeMBEI Tel. MI3MeHeHue HMITYJIbCA. I/IMHYJ'IBC CHIJIBI

1.16

3aKkoH COXPAHCHUA UMITYJIbCa JJIsL 33.MKHYTOI>’I CUCTCMBI TCJI:
D=+, U, =const

PeakTuBHOE ABMXKEHUE

1.17

MexaHuueckas pa60Ta. d)opMlea JJI BBIYUCIICHUA pa6OTI>I CHJIBI:

A=Fsooso

MexaHuuyeckast MOIIHOCTb:

n=2
r

1.18

Kunernueckass 1 nmoteHuumanbHas sHeprus. GopMyna i BbIUUCIECHUS KUHETHYECKOU
SHEPTUH:

2
Teopema o kunetnueckoit 3Heprur. opmyna uisi BBIUUCIEHUS MOTEHINAIbHON SHEPTUN
Tena, HOJHITOTO
HaJ 3eMIEn:

E,= mgh

1.19

Mexanuueckas SHEPTUA:
E=E;+E,
3aKoH COXpPAaHCHUA MEXaHHUYEeCKOM OHCPIUn. dDopMlea AJi1 3aKOHAa COXpPaHCHUA

MEXaHWYECKON YHEPTHUU B OTCYTCTBHE CHII TpeHUs: E = const.
[IpeBpalieHue MEXaHUYECKOW YHEPIUU IIPU HAIMYUU CUJIBI TPCHHUSL.

1.20

[IpocTeie MeXxaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Peryar. Moment cuiiel: M - FL.
YcnoBue paBHOBeCHs phlyara:

M +M, +..=0

[TonBwxHbIN 1 HenoABWKHBIN 010ku. KIT/] mpocThIx MeXaHU3MOB,




n= Anonesmas
A—aarpaqe:ﬂm A

JlaBiieHne TBEPIOTO Tena.
@opMyia 1 BBIYMCIICHUS 1aBJICHHs TBEPIOIO Tena:

p= F
5
1.21 = JlaBnenue raza. ATMochepHOe JaBJICHUE.
I'mapocratuyeckoe JaBiieHUE BHYTPH KUAKOCTH.
®dopmyia 1715 BBIYUCIIEHUS JaBIE€HNUs BHYTPU KHUJIKOCTH:
P=pg+ D,
1.22  3axod [lackans. I'mapaBnudeckuil npecc
3akoH Apxumena. @opmyna 11t onpeeneH s BITaIKMBAOLIEH CUIIbI, JEHCTBYIOLIEN Ha
TeJO, MOTPYKEHHOE B )KUJKOCTb WJIU I'a3:
1.23 -
F Apm. — ng
VYcnoBue miaBanus tena. [lnaBanue cynoB U Bo3ayXxoIulaBaHHE
Mexannueckne KosneOaHus. AMIUIMTYHA, TEpPHOJ M 4YacTtoTra Koiebanwil. Dopmyia,
CBSI3bIBAIOILAS YACTOTY U NMEPHOJ KOJIEeOaHUM:
1.24
v — 1
T
1.5 MaremaTHueckuil U Npy>KUHHBINA MasTHUKU. [IpeBpalenue sHepruu npu KonedareabHOM
) JIBIOKCHUN
1.26  3aryxaromue konebanus. BeinyxeHHble KoneOaHus. Pezonanc
Mexanuueckue BosHbI. [IposonbHble U nonepedHble BOJAHBL. [lJIMHA BONHBI U CKOPOCTh
- pacrpoCcTpaHEHHsI BOJIHBI:
27 -
h=v-T
1.8 3ByK. I'poMKOCTh M BbICOTa 3ByKa. OTpaskeHUE 3ByKOBOW BOJIHBI HA IPAHULIE IBYX CpEX.

) WNHudpa3Byk u yabTpa3Byk
IIpaxmuueckue pabomul
N3mepenue cpeqHell IIOTHOCTU BEIECTBA; apXUMEIOBOM CUIIBL; KECTKOCTH NPY’KUHBI,
K03 duULIMEeHTa TPEHUS CKOJBXEHUSI; pabOThl CHIIBI TPEHHUS, CUJIbl YIPYTOCTH; CpeIHen
CKOpOCTH JABMKEHHsI OpYyCKa [0 HAaKJIOHHOM MJIOCKOCTH; YCKOPEHUs OpycKa Ipu ABHKEHUH
10 HAKJIOHHOM MJIOCKOCTH; YaCTOThI M EPHOAa KOoJeOaHUH MaTeMaTHYeCKOro MasiTHUKA;
YacTOThI M Meprojia KojeOaHuil Npy>KUHHOIO MasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIOLIETO
Ha pblyar; paboThl CHJIBI YNIPYTrOCTU NMPHU MOABEME I'py3a C MOMOIIBI0 HEMOABHKHOIO

1.29 6110Ka; pabOThI CHUIIBI YIPYTOCTH MPH MOABEME I'py3a C MOMOIIBIO MTOJIBUKHOTO OJIOKA.

’ HccnenoBanmne 3aBUCHMOCTH apXHUMEI0BOM CHIIbI OT 00bEMa MOTrpyKEHHON YacTH Tea U
OT IUIOTHOCTHU >KMJIKOCTH; HE3aBUCUMOCTHU BBITAJIKMBAIOLIEN CHJIBI OT MAcChl TEJA; CHIIbI
TPEHHS CKOJIBXKEHMSI OT CHJIbl HOPMAJIbHOIO JaBJIEHUS M OT poja MOBEPXHOCTU; CHIIbI
YIIPYTOCTH, BO3HUKAIOLIEH B NPYKUHE, OT CTENEHU Ae(opMaliui NMpYyKUHbI; YCKOPEHHS
Opycka OT yria HakJIOHA HaIpaBisIoNIel; mepuoaa (4acToThl) KOJeOaHWUW HUTSHOTO
MasiTHUKA OT JJTMHBI HUTH; TIeproJia KoueOaHui NPy KMHHOTO MasiTHUKA OT MacChl Ipy3a U
KECTKOCTU TPYKUHBI, HCCIEAOBaHWE HE3aBHCHUMOCTH NEpHUoAa KoJieOaHWM HUTSIHOTO
MasiTHUKA OT Maccel rpy3a. [IpoBepka ycioBusl paBHOBECHS pbluara

1.30 Quzuyeckue sA61eHUs 6 npupooe: TPUMEPHI JBIKEHUS C PA3IUYHBIMU CKOPOCTSIMH B

KUBOM M HEXKMBOW NMPUPOJE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJE M TEXHUKE, IPUIIMBBI U




OTNIMBBI, JBWXKEHHE IuUIaHeT COJHEYHOW CHCTEMBI, PEAKTUBHOE [BHKEHHUE >KUBBIX
OpPraHW3MOB, pbIYard B TeJie YEIIOBEKAa, BIMSHUE aTMOCPEPHOTO MaBIICHUS Ha >KUBOU
OpraHuM3M, IUIaBaHHWE pbIO, BOCIPHUSATHE 3BYKOB IKUBOTHBIMH, 3E€MJIETPSICEHUE,
CEHCMUYECKUE BOJHBI, LIyHAMH, 3XO

Texnuueckue yCWlpOlJCWlGd.’ CIIMAOMCTP, JAaTUUKHU IMOJIOKCHHA, paCCTOAHUA U YCKOPCHUA,
AWHAMOMCETpP, IMOAIIMIIHHUKH, PaKEThbl, pbIyar, l'IOI[BI/I}KHHﬁ u HGHO,Z[BPI)KHLIFI 6J'IOKI/I,

1.31 HakJIOHHAs IUIOCKOCTh, NPOCTbIE MEXaHU3MbI B OBITYy, COOOIIAIONINECS COCYIbI,
YCTPOMCTBO BOJONPOBOAA, TMIPABIMUYECKUI Ipecc, MAaHOMETpP, GapoMeTp, BbICOTOMED,
MOPIIIHEBOM HACOC, APEOMETP, IXOJIOT, UCIIOIH30BAHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEIUIOBBIE ABJIEHW A
OCHOBHBIE TOJIOKEHHS MOJIEKYJIIPHO-KMHETHYECKOM TEOPUU CTPOEHUS BEILLIECTBA.

2.1 Monenu TBEPAOTO, KUIKOTO U Ta3000pa3HOTr0 COCTOSIHUIA BelecTBa. Kpucramimaeckue u
amop(dHbIe Tena

29 JBumkeHue dactuy BemecTBa. CBs3b CKOPOCTH JBWIKEHHUS YacTHI] C TEMIEPATypoi.
BpoyHoBckoe nBmxenue, uddysus

2.3 CMaunBaHUE U KalWUISIPHbIE SIBJICHUS

24 TemoBoe pacuimpeHue u cxxarue

2.5 TerutoBoe paBHOBECHE

26 Buytpennss sHeprus. PaboTta u Temonepenada Kak crnocoObl U3MEHEHHs BHYTPEHHEH
SHEPruu

2.7 Bunel Terionepenayn: TEMI0NPOBOIHOCTb, KOHBEKLINS, U3TyUCHHE
HarpeBanue u oxnaxzaenue ten. KonuuecTBo TeIoThl. Y aelibHas TEIIOEMKOCTb:

2.

> 0=am(ty,-1)
3aKOH COXpaHEeHHUsI YPHEPTUH B TEIUIOBBIX MPOIEccax. Y paBHEHUE TEIUIOBOTO OalaHca:

2.9 Ql +Q2 +-“:0
Hcnapenne n konaeHcanys. MI3MeHeHHe BHYTPEHHEN SHEPIUU B IPOLECCE UCIIAPEHUS U

2.10 | kongeHcanuu. Kumnenue ;kuakocTH. Y aenbHas TEmIoTa napoodpazoBanus: L = Q/m

2.11  BrnaxHOCTb BO3ayxa
[InaBneHne m kpuctasumsauus. 3mMeHeHHEe BHYTpPEHHEH SHEPrHMM INpU IUIABJIECHUU U
KpUCTaJIIU3aluu. Y 1eibHasl TeII0Ta IIaBJIeHUs:

2.12

' _9
- m

2.13 | BHyTpeHHss dHEprus CropaHus TOIUIMBA. Y IeJIbHAs TEIJI0Ta CTOpaHus TOIINBA: ¢ = O/m

2.14  Ilpunuuns! pabots! TemnoBbix aurateneii. KI1/I rernnoBoro asurarens
Ipakmuueckue pabomul
N3mepenue ynenbHON TEMIIOEMKOCTH METAUIMYECKOTO HWIMH/PA; KOJIUYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJOW KOMHATHOW TemrepaTypbl (PUKCUPOBAaHHOW Macchl, B KOTOPYIO

)15  OmyleH HarpeThlil [MWINHAP; KOJINYECTBA TEIUIOTBI, OTAAHHOTO HArPeTHIM LUIMHAPOM,
MocJie OMyCKaHWsl €ro B BOJly KOMHATHOW TeMIepaTyphl; OTHOCHUTENIbHOM BIaXXHOCTH
BO3/lyXa; YAEJIBbHOMN TEIUIOTHI IJIaBJICHUS JIbJia. MccaenoBanne U3MEHEHHUS TEMIIEPATYPbI
BOJIbI TIPU Pa3IMUHBIX YCJIOBHSX; SBJIEHUS TEINIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOU U
ropsiueid BoJbl; Ipolecca UCTIapeHust
Qu3zuyeckue A61eHUs 8 npupode: TTIOBEPXHOCTHOE HATSXKEHUE U KaNWUISIPHbIE SIBJICHUS B

2.16 | mpupone, Kpuctamisl B pupoae, usinydeHue CoiHIa, 3aMep3aHUe BOJOEMOB, MOPCKUE

Opu3el; 00pa3oBaHKEe POCH], TYMaHa, WHEs, CHeTa




Texnuueckue ycmpoucmea: KalWUIApbl, TNPUMEPbl HCIONb30BAaHUS KPUCTAIIOB,

2.17  XUAKOCTHBIA TEPMOMETp, AATUUK TEMIIEpaTypbl, TEPMOC, CUCTEMa OTOILJICHUS JIOMOB,
TUTPOMETPBI, ICUXPOMETD, NapoBas TypOHHA, JBUTATEIh BHYTPEHHETO CrOpaHUs
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Dnektpusanys Tel. [IBa Busia aIeKTpUYECKUX 3apsiioB
3.2 B3aunmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia
3.4 Onexrpuueckoe nose. HanpsxéaHocTh 3nekTpudeckoro nois. [IpuHiun cynepnosunumn
) ANEKTPUYECKUX MoJIel (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snextpuueckux 3apsiioB. J[efcTBUE 3JIEKTPUUECKOTO MOJS HA NEKTPUUECKUE
3apsbl. [IpOBOAHUKY U JUAIEKTPUKU
[TocTostHubIN 3nekTpuueckuii Tok. JledicTBus snekTpuueckoro Toka. Cuiia Toka.
3.6 Hamnpsoxenue.
I=q/t,U=A/q
37 DNEKTPUUECKOE COIPOTUBIICHUE. Y AETBHOE AIEKTPUUYECKOE CONPOTUBIICHHUE!
R =pl/S
33 3akon OMa i yyacTka anekrpudeckoit nenu: I = U/R
[TocnenoBarenbHOE COEIMHEHUE TPOBOIHUKOB:
I, =1, U=U,+U,. R=R +R,
3.9 [TapannenbHoe coelMHEHNE IPOBOHUKOB PABHOT'O CONPOTUBIICHHUSL:
U=U:I=I+1: R:%.
CwMmenianHble COEIMHEHHS POBOIHUKOB
3.10 | Pabora u MOIIHOCTH dneKTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxxoyns — Jlenma:
3.11 0= JT2 ‘R-t
312 OneiT OpcTena. MarHutHoe 1ojie MPSIMOTO TPOBOJHUKA C TOKOM. JIMHMM MarHUTHOM
WHIYKIHH
3.13 | MarHuTtHOE 1noJie MOCTOSIHHOTO MarHuTa. BzanMozaeiicTBue NOCTOSSHHBIX MarHUTOB
3.14 | JlelicTBMe MarHUTHOTI'O TOJISl HA MPOBOJHUK C TOKOM
3.15 | Onsbitel @apanes. SBneHue 3neKTpoMarHuTHON HHAYKIUH. [IpaBuio Jlenna
IIpaxmuueckue pabomul
N3mepeHune 3IEKTpUYECKOTO COMPOTHUBIIEHUS PE3UCTOPA; MOIIHOCTU 3JIEKTPHUUECKOTO
TOKa; pabOTHI JIEKTPUUIECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B TPOBOJHUKE (PE3UCTOPHI,
3.16 | maMmouka), OT HampsHKEHUS HAa KOHIaX IPOBOJHKKA; 3aBUCUMOCTH CONPOTHUBIEHUS OT
JUIMHBI IPOBOJIHMKA, JIOIA/IA €T0 MOMEPEYHOr0 CEUYEHHUS U YACIbHOIO COIPOTUBIICHHUS.
[IpoBepka mpaBmwia Uig SJIEKTPUYECKOTO HANPSOHKEHHs MpPU  TOCIEeI0BATEIbHOM
COEIMHEHUH MPOBOJHUKOB; MPABUJIA JUIsl CHIIBI DJIEKTPUUECKOTO TOKA MPU MapaieIbHOM
COCIMHECHHUH MPOBOIHUKOB (PE3UCTOPHI M JIAMITOYKA)
Qu3zuyeckue A6n1eHUs 8 npupoode: INEKTPUUYECKUE SIBICHUS B aTMochepe, FIeKTPUYECTBO
3.17 | XUBBIX OPraHU3MOB, MAarHUTHOE TOJIe 3eMJIH, Apeiid MOITFOCOB, PO MATHUTHOTO MO

JJIs1 )KU3HU Ha 3eMne, IMOJIAPHOC CUAHUC




Texnuueckue ycmpotiicmea: SIAEKTPOCKON, aMIIEPMETP, BOJBTMETP, PEOCTAT, CUETUMK
AJIEKTPUUYECKOW  DHEPTUH,  IJNEKTPOOCBETUTENbHBIE  MPUOOpPBI,  HArpeBaTelbHbIC

318 ANEKTPONPUOOPHl  (IPUMEPBI), DJIEKTPUUECKHE TMPEAOXPAHUTEIIH, OSJICKTPOMArHHMT,
3JIEKTPOJIBUTATEh TOCTOSTHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKa

3.19 | DnexTpoMarHuTHble BOJHbI. [1Ikana 3J€KTpOMarHUTHBIX BOJIH

3.20  JlydeBasa mojeinb cBeTa. [IpsamoninHeitHoe pacipoCTpaHEHHE CBETa

3.21  3akoH otpaxkeHus ceera. [lnockoe 3epkaino

3.22  IlpenomneHue cBeTa. 3aKOH MPEIOMIICHUS CBETA

3.23  Jlucnepcus CBeTa

304 JInnza. Xox nydeit B tuH3e. DOKYCHOE pacCTOSHUE JIMH3bL. OnTHYecKas cuiia JuH3bl: D =

) 1/F

3.25 I'nma3 xak onrtuyeckas cucrema. OnTHYECKUE MPUOOPHI
IIpaxmuueckue pabomol
-MI3mepeHne ONTUYECKOW CHIIBI COOMparoImeld JIMH3BI; (OKYCHOTO PACCTOSHHUS
coOuparolei JIMH3bI (110 CBOMCTBY PaBEHCTBA Pa3MEPOB MpeaMeTa U M300pakeHus, Koraa

3.26 | mpeaMeT pacroJioKEH B ABOMHOM (OKYce), TOKa3aTels MpeIoMIICHHUS CTEKIIA.
-MccnenoBanue cBoiicTBa M300paXKeHUs, MOTYYSHHOTO C TIOMOIIBIO COOMpAIONIeH TUH3BI;
W3MEHEHUS (OKYCHOTO pACCTOSHUS JIBYX CIIOKCHHBIX JIMH3; 3aBHCHMOCTH yIja
MIPEIOMIICHHUsI CBETOBOI'O JIy4a OT yIJia MaJIeHUs Ha TPaHUIlE «BO3IYX — CTEKIIO»

397 Qu3zuueckue s6nenus ¢ npupode: 3atmenus Connua u JIyHbI, 1[BeTa Tel, ONTHYECKUE
sBJIeHUsS B aTMocdepe (IBeT Heba, pedpakius, paayra, MUPaK)

3.28 | Texnuueckue ycmpoticmea: OYKH, IEPUCKOII, (hOTOANTIAPAT, ONTHICCKUE CBETOBOIBI

4 KBAHTOBGLIE ABJIEHU A

4.1 PamnoaktuBHOCTB. Asb(a-, 6eTa-, ramma-u3nydcHus. Peakiun anbga-u Oera-pacnama

4.2 OmnsiTel Pesepdopaa o paccesauro anbda-yactui. [InanerapHas mogens atoma

4.3 CoctaB aToMHOTO siipa. M30TombI

4.4 [lepuron monypacnaga aTOMHBIX sIIEp

4.5 SnepHbie peakiiu. 3aKOHBI COXPAHEHUS 3apSA0BOTO M MACCOBOTO UUCEIN
Qu3zuyeckue s6l1eHUs 6 Npupooe: €CTECTBEHHBIA PaJMOAKTUBHBIA (POH, KOCMHUYECKHE

4.6 Jy4d, PaJMOAKTUBHOE H3ITydeHUE MPUPOIHBIX MUHEPAJIOB, JICHCTBHE PaTHOAKTUBHBIX
W3ITy4YeHUN Ha OpraHU3M YeJoBeKa

47 Texuuueckue ycmpoticmeéa: CHEKTPOCKOI, WHAMBUAYAIbHBIM TO3UMETp, Kamepa

BI/IJ'II)COHa, AACPHAA SHEPTCTUKA




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 669156940959655819463310575184336563501118402820
Bnageney Yupckosa Onbra HUKonaesHa

OedcTevTened C17.01.2025 no 17.01.2026



http://www.tcpdf.org

		2025-10-22T15:14:58+0500




