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INOACHUTEJIBHASA 3ATINCKA

[Tporpamma no ¢usuke Ha ypoBHE OCHOBHOTO OOIIEro 00pa30BaHUsl COCTABJIEHA Ha OCHOBE MOJIOXKEHUN U
TpeOOBaHUN K pe3yabTaTaM OCBOSHUsS Ha 0a30BOM YpPOBHE OCHOBHOW 0Opa30oBaTeIbHOM
nporpammel, mpeactaBieHHbIXx B PI'OC OO0, a Ttakxke ¢ yuérom ¢eaepanbHoil pabodeit
MporpaMMbI BocriuTaHus ¥ KoHIlenuu npenoaaBanus yaeoOHoro npeamera «Dusukay.

CopepxaHue MporpaMMbl o (PU3UKE HAMPABICHO Ha (OPMUPOBAHUE €CTECTBEHHOHAYYHON TPAMOTHOCTH
o0Oy4aroluxcsi ¥ OpraHu3aluio U3ydyeHus: (pU3MKu Ha NeATenbHOCTHOM ocHOBe. B mporpamme mo
(hM3UKe YUYHUTHIBAIOTCS BO3MOXKHOCTH yueOHOro npeamera B peanusanun tpedoanuii ®I'OC OO0
K IUTAHHPYEMBbIM JIMYHOCTHBIM M METANpPEAMETHBIM pe3ylibTaTaM OOYYeHHs, a TakkKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX yUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHusl.

[Iporpamma 1o ¢u3MKe ycTaHaBIMBaeT paclpeiesieHue yueOHOro marepuana mno rogam oOydeHus (1o
KJIaccaM), MpejiaraeT MpuMEpHYI0 MOCIe0BaTeIbHOCTh U3YyYEHHUsI TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHUS MIPEIMETHOTO COACPIKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00YJIarOIINXCSI.

[Tporpamma no ¢usuke paspaboraHa C LEIbIO OKa3aHUS METOAMYECKON MOMOIIM YYUTENI0 B CO3JaHUU
paboueii MporpaMMel M0 y4eOHOMY MPEAMETY.

®dusnka SBISETCA CHUCTEMOOOPA3YIOMMUM [IJIi €CTECTBEHHOHAYUHBIX YYEOHBIX MPEIMETOB, IMOCKOJBKY
(du3nyuecKkre 3aKOHBI JIe)KAT B OCHOBE IPOIIECCOB W SIBJICHHIA, M3y4aeMbIX XUMHEH, OHOIOTHCH,
acTpOHOMHUEH U (u3nyeckoil reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHHY MHpA,
MpeIOCTaBIIsAeT HauOoJee SICHbIE OOpa3lbl MPUMEHEHHs HAYYHOTO METOAa TMO3HAaHUS, TO €CTh
crioco0a MmoJTydeHust JOCTOBEPHBIX 3HAHUN O MHUPE.

Onna w3 TIaBHBIX 3a7a4 (u3nyeckoro oOpa3oBaHHS B CTPYKType OOIIEro oO0pa3oBaHUsS COCTOUT B
(hopMUPOBaHUM €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpeca K HayKe y 00yJaroIuxcsl.

Wzyuenue Qu3uku Ha 0a30BOM YPOBHE MpEIONaraeT OBJaJCHUE CIEAYIOIIUMH KOMIIETEHTHOCTSIMH,
XapaKTEePU3YIOUIUMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

o HAay4YHO OOBSACHATH SIBJICHUA,
L4 OIICHUBATh U IIOHUMATh 0COOEHHOCTH HAYYHOTI'O UCCIICAOBAHUA,
L4 HHTCPpHIPCTUPOBATL JAaHHBIC W HUCIOJb30BATb HAYYHBIC JOKA3aTCJIIbCTBA JI

IIOJIyYEHUS BBIBOJOB.

Henn wu3ydyeHuss (Pu3MKA Ha YpPOBHE OCHOBHOTO oOIero ooOpasoBaHusi ompenenceHsl B KoHuenmmn
npenojaBaHus ydeOHoro npeamera «®dusuka» B 00pa3oBaTeiabHBIX OpraHu3anusx Poccuiickoit
denepanyy, peagU3yoOLMX OCHOBHBbIE 00Ie00pa3oBaTeNbHbIE MPOTPaMMBbl, YTBEPKIEHHON
pemenneM Komnernn MunncreperBa npocsemenust Poccuiickoit denepaunu (mpoTokon oT 3
nexadps 2019 r. Ne ITK4BH).

Henu n3yyeHus GpU3NKH:

° MpUOOpETEHNE NHTEPECA U CTPEMIIEHHSI O0YUaAIOLUXCsl K HAYYHOMY M3YUEHHUIO TIPUPOJIBI,
PA3BUTHUEC UX UHTCIUICKTYAJIbHBIX U TBOPUCCKHUX CHOCO6HOCTCI\/’I;

. pa3BUTHE TIPEACTAaBIEHUH O HAydyHOM MeETOA€ TNO3HaHus U  (HOpMHUpOBaHUE
MCCIIEIOBATEILCKOTO OTHOIIIEHUS K OKPY)KAIOIIUM SIBIICHHSIM;

° dhopMUpOBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yjbTaTa M3YYCHHS OCHOB CTPOCHHS
MaTepuH U QyHIaMEHTAIbHBIX 3aKOHOB (PH3HUKH;

° dhopMupOBaHHUE MPEACTABICHUN O poiid (U3UKUA ISl Pa3BUTHUS APYTHX E€CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

o pa3BUTHE TMPEACTAaBICHUN O BO3MOXHBIX cdepax Oyaymedt mnpodeccuoHambHOM
NesITeIbHOCTH, CBSI3aHHOM C (DM3MKOHM, MOJATOTOBKA K JalbHEHIIeMy OOyYeHHIO B 3TOM
HampaBJICHUU.

Joctmwkenne 5TUX Ielel mnporpamMmbl MO (U3MKE Ha YPOBHE OCHOBHOTO 0OO0IIEero o0Opa3oBaHUs
o0ecreunBaeTcs peleHueM CleAYyoIuX 3a1ay:
o npuoOpeTeHrne 3HaAHUI O JUCKPETHOM CTPOSHUHU BEIECTBA, 0 MEXAHMYECKUX, TETIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;



o IPUOOPETEHNE YMEHUN ONUCHIBATE U OOBACHATH (PU3NUECKUE SIBIICHUS C UCIIOIb30BAHUEM
IIOJIyYCHHBIX 3HAHUM;

o OCBOGHHE METOJIOB PEIHICHUS NPOCTEHIINX pPACYETHBIX 33aJa4 C HCIOJIb30BaHHUEM
(bu3MUECKUX MOJIeNIel, TBOPUECKHUX U MPAKTHKO OPUEHTHPOBAHHBIX 33]1a4;

o pa3BUTHE YMEHUH HAOIOATh IPUPOTHBIC SBJICHHS U BBIOJHATE OMBITHI, 1a00paTOPHBIC
paboThl W JKCHEPUMEHTAIBHBIE HWCCIICIOBAHMS C WCIOJIb30BAHUEM H3MEPUTEIBHBIX
puOOPOB;

. OCBOEHHE TPHEMOB pabOThl ¢ HHPOpPMAIMEH (UINYSCKOTO COJCpIKAHUsS, BKIIOUYAs

WHPOPMAIIMIO O COBPEMEHHBIX JIOCTHKCHUSAX (U3HMKH, aHaIM3 H KPUTHYECKOE
OlLIEHUBaHHE MHPOPMALIUY;

o 3HaKOMCTBO CO cdepamMu MpOoPecCHOHATBHOMN NEATEILHOCTH, CBSI3aHHBIMU C (DU3UKOM, U
COBPEMEHHBIMU TEXHOJIOTHSAMHU, OCHOBAHHBIMHU Ha JOCTIKEHHUSX (PU3NUECKON HAYKH.

Ha uzydenue ¢usuku (6a30BbIil ypOBeHb) Ha YPOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHus OTBOIUTCS 238
yacoB: B 7 Kiacce — 68 yacoB (2 yaca B Heziento), B 8 kiacce — 68 vacoB (2 yaca B Heneno), B 9
kiacce — 102 ygaca (3 yaca B Heenio).

[Ipemaraemelii B mporpamMMe 1o (HU3UKE IepedyeHb J1a0OpaToOpHbIX pabOT Y OMBITOB HOCHT
PEKOMEHIATENbHBIA XapaKTep, YIUTENb AejacT BEIOOp MpoBeIeH s 1a00paTOPHBIX PadOT M OTBITOB
C Yy4€TOM WHIAMBHUIYATBHBIX 0COOCHHOCTEH O0YUYaIOMIMXCs, CIMCKA SKCIICPUMEHTAIbHBIX 3aJJaHHH,
npeJylaraeéMbIX B paMKaxX OCHOBHOTO TOCY/IapPCTBEHHOT'O YK3aMeHa 10 (pu3HKe.

IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA [NPOI'PAMMBLI 110 PUZUKE HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUSA

N3ydyenue (u3mku Ha YpOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABIEHO HA JOCTHKCHHE
JUYHOCTHBIX, METAIIPEIMETHBIX M MPEJAMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTaTOB.
B pesynbrare uzydeHus GU3MKH HA YPOBHE OCHOBHOI'O OOMIET0 00pa3oBaHUs y 00YJarOMIeTroCs

OyayT chopMUPOBAHBI CIEAYIOLINE TNYHOCTHBIC PE3yIbTaThl B HACTH:

e 1) NaTpHOTHYECKOr0 BOCIIMTAHMSA:

® — [IpOSBIIEHUE UHTEpECca K UICTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHIICKOM (pU3nuecKoi HayKH;

® — [[EHHOCTHOE OTHOIIEHUE K JOCTIKEHUSM POCCUHUCKUX YUEHBIX-(PU3UKOB;

e 2) rpa’aaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

¢ — TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKIECHUU OOIIECTBEHHO 3HAYUMBIX U dTUYECKUX MPOOIIEM,
CBSI3aHHBIX C TPAKTHYECKUM MIPUMEHEHUEM JOCTHKEHHUH (PU3UKH;

® — OCO3HAHWE BAXKHOCTH MOPAIbHO-3TUYECKHUX MPUHIIUIIOB B I€ITEIBHOCTH YYEHOTO;

e 3)»3cTeTHYECKOro BOCIIUTAHMS:

® — BOCIPUATHE ICTETHUECKUX KAa4eCTB (PU3NYECKON HAyKH: €€ TApMOHUYHOTO MOCTPOEHHS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH;

® 4) HIEHHOCTH HAYYHOTI'O MO3HAHUS:

® — OCO3HaHHME IIEHHOCTH (PU3MUYECKOW HAyKM KaK MOIIHOTO WHCTPYMEHTA TMO3HAHUS MHpPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUI, BAXKHENIIEH COCTABIISIIOLLEH KYJIbTYPHI;

e — pa3BUTHE HAYYHOU JIFOOO3HATEIHHOCTH, HHTEPECA K UCCIIEI0OBATEIbCKON eI TeLHOCTH;

e 5) popmupoBaHus KYJIbTYPHI 310POBbSI M IMOLUMOHAJILHOI0 0J1ar0NOJTy M

e — OCO3HaHWE IIeHHOCTH Oe3omacHoro oOpa3a JXU3HM B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE,
BXHOCTU TpaBUI OE30MACHOTO TMOBEJACHHUS Ha TpaHCIOPTE, Ha JO0porax, C OJJIEKTPUYECKUM U
TETIOBBIM 000pY0BaHUEM B JJOMAIIIHUX YCIIOBUSIX;

e — copMHUPOBAHHOCTH HABBIKA pehICKCUU, TPU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TAKOTO K€ MpaBa y
JIPYroro 4ejJ0BeKa;

e 6) TPy10BOro BOCIIMTAHUS:

® — AaKTHUBHOE Y4YacTHE B pEHICHHH TMPAaKTHUYECKUX 3amad (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpraHu3alyy, ropoja, Kpas) TEXHOJOTHYECKOW M COLMaIbHOW HANpaBICHHOCTH, TPEOYIOIIKUX B TOM



yucine W (U3MYECKUX 3HAHWUW;, — WHTEpPEC K MPaKTUYECKOMY H3Y4YeHHUIO TpodeccHii, CBSI3aHHBIX C
(bu3uKoI;

7) 3K0JI0TMYEeCKOT0 BOCTIUTAHMS

— OpHEHTalMsl Ha IMpUMEHEHHE (U3UYECKUX 3HAHUHM JUIs pelIeHHs 3a/1ad B 00JacTH OKpYXKarolei
Cpe,Z[BI, HJIaHI/IPOBaHI/IH HOCTYHKOB 1 OLICHKU UX BO3MOXKHBIX HOCHCI[CTBI/Iﬁ JJIA Opr)KaIOHleﬁ CpeI[BI;

— OCO3HAHHUE TIO0ATBHOTO XapaKTepa YKOJIOTHIECKUX MPOOJIeM U MyTeH MX PEIICHHS;

8) ajanTannu K U3MEHSIOIIUMCS YCJIOBHSAM COLMAIBLHON U MPUPOIHOM Cpe/bl:

— TOTPeOHOCTh BO B3aMMOJCHCTBHHM NpPU BBIMOJHEHHM HCCIEIOBAHUNA M IPOEKTOB (HU3UYECKOMH
HaHpaBHGHHOCTI/I, OTKpLITOCTB OHBITy 1 3HAHUAM I[pyrI/IX;

— MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO AEATEIbHOCTD;

— TOTpeOHOCTh B ()OPMUPOBAHMM HOBBIX 3HAHWW, B TOM 4YHCiIe (HOpMyTUpOBaTh WICH, MOHSATHA,
THUITIOTE3bI O (bH3I/I‘{eCKI/IX 06’LGKTaX U ABJICHUAX,

— 0Cco3HaHHue Ae(UIUTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKU;

— IUIAHUPOBAHKE CBOETO PAa3BUTHUS B MPUOOPETECHUN HOBBIX (PM3NYECKUX 3HAHUM;

— CTPEMJICHHE aHaJU3MPOBATh M BBIABILITH B3aUMOCBSI3U IPHUPOBI, OOIIECTBA M SKOHOMUKH, B TOM
YHCIIe C HUCIIOJIb30BaHUEM (DU3UYECKHUX 3HAHUM;

— OLICHKA CBOMX JEHUCTBUN C y4€TOM BIIMSIHMS Ha OKPYXKAIOILLYI0 Cpely, BO3MOMKHBIX INI0OAbHBIX
IMOCJICICTBHIA.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynpTaTe ocBOGHUS MPOrpaMMEbI 10 (PU3MKE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHus y
oOywaromerocsi  OyayT  chOpMUpOBaHBI ~ MeTampeIMeTHble  Pe3yJbTaThl,  BKIIOYAIONINE
MMO3HABATEJIbHBIC YHUBEPCAJbHBIE YUEOHBIC JACHCTBUSA, KOMMYHUKATUBHBIC YHHUBEPCAIbHBIC yueOHbBIC
NeHCTBUS, PETYIATUBHbIC YHUBEPCAIIbHBIE YUeOHbIE TEHCTBUS.

ITo3HaBaTe/IbHBbIe yHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBblie joruyeckue aeiicreus:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALIMU, OCHOBAHUS /151 0000IIEHNS U CPaBHEHHUS;
BBISIBJIATh 3aKOHOMEPHOCTH M MIPOTHUBOPEUHUS B pacCMaTPUBAEMBIX (akTax, TaHHBIX U HAOIIOJIEHUSX,
OTHOCSIINXCS K (PU3NYECKUM SIBJICHUSIM;

BBISIBIISATh IPUUUHHO-CIIEICTBEHHBIE CBSI3U NP U3YyYeHUU (PU3MUECKUX SIBICHUH M MPOILIECCOB, JIENaTh
BBIBOJIbI C UCIOJIb30BaHUEM JIEYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUEHHUH, BbIIBUTATh TUIIOTE3bI O
B3aMMOCBA35X (PU3NUECKUX BEIUUUH;

CaMOCTOSITENILHO BbIOMpaTh croco0 perieHust yueOHol (u3nueckoil 3a1aun (CpaBHEHHE HECKOJIbKHX
BapHaHTOB pEUIeHMs, BbIOOp Haubosee MOAXOSAIIEr0o C Y4ETOM CaMOCTOSTEIbHO BbIIEIEHHBIX
KPUTEPUEB).

Ba3zoBble uccienoBarenbckue 1eiCTBUS:

MCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MMO3HAHUS;

MIPOBOAUTH MO CAMOCTOSITEIBHO COCTABIIEHHOMY IUIaHY OIBIT, HECIOKHBIN (M3UUECKUN IKCIIEPUMEHT,
HEeOOJIBIIIOE HCCIIeIOBaHNE (DU3UIECKOTO SBIICHHUS,

OLICHHMBATh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpMAIMIO, MOJYYEHHYIO B XOJ€ HCCIEeI0BaHUS
WJIM DKCIIEPUMEHTA;

CaMoCTOSITeNNbHO ~ (hopMynHpoBaTh O00OOIIEHHS U BBIBOABI IO pe3yibTaTaM MPOBEAEHHOIO
HaOJII0ICHNUS, OMBITA, UCCIIEI0BAHMS;

MIPOrHO3UPOBATh BO3MOXHOE JalibHEHIIee pa3BUTHE (U3NYECKUX IPOLIECCOB, a TaKXKe BBIABUIATH
MPENOI0KEHNsI 00 UX Pa3BUTHH B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Padora ¢ undopmanmeii:



NPUMEHATh PA3IMYHbIC METOMbI, HHCTPYMEHTHI M 3alpOoChl IPU MOUCKE W 0TOOpe MH(MOPMALUH HIIH
JTAHHBIX C Y4ETOM MPEATIOKECHHON YueOHOH (PU3NUeCcKOoil 3a1auu;

aHATM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh WH(DOPMAIIUIO PA3THYHBIX BUIIOB U (HOPM
MIPEACTABICHUS;

CaMOCTOSATEIILHO BBIOMpATh ONTUMAJIbHYIO (OPMY IpEICTaBICHUs WHPOPMAIUU U WILIOCTPUPOBATH
penaeMble 3a/1a4u HECIOKHBIME CXEMaMHU, TuarpaMMamMu, HHOU TpaduKoi 1 X KOMOWHAITUSIMHU.
KoMMyHnKaTUBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA:

B X0Jie¢ 00CYyXJIeHUsT y4eOHOTO MaTepuana, pe3ysbTaToB Ja00paTOpHBIX paboOT U MPOEKTOB 3a/1aBaTh
BOIIPOCHI 110 CYIIECTBY 00CYkAaeMOM TEMbI U BHICKA3bIBATh MJI€U, HAIICJICHHBIC HA PEIICHUE 3a7a4l U
noj/iepKaHue 0JIaroXkenaTeIbHOCTH OOIICHUS;

COIIOCTABJIATH CBOU CYKJICHUS C CYXJICHUSIMH JIPYTUX YIACTHUKOB JHAJIOTa, OOHAPYKUBATh PA3THINE
M CXOJICTBO IMO3UILIMIA;

BBIPAXXATh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;

MyOIMYHO TMPEACTaBIATh PE3YNbTAThl  BHIMOJHEHHOTO (DU3MYECKOTO OIbITa  (IKCIICPUMEHTA,
HCCIIE0BAHMS, TIPOSKTA);

MMOHMMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHIAUBUIYaTbHOW pabOTHI MpU pEHICHUU
KOHKPETHOU (pr3ndecKoi mpoOIeMsl;

MPUHUMATh [E€JTM COBMECTHOM JCSATEIBHOCTH, OPTraHU30BBIBATH JCUCTBUS MO €€ JOCTHXKEHHUIO:
pacnpenensatb poju, 00CYXAaTh MPOLECChl U Pe3yNbTaThl COBMECTHONH pabOThI, 0000IaTh MHEHUS
HECKOIBKHX JIIOJICH;

BBITIOJIHATh CBOKO YacTh PabOThI, JOCTUTAsi KaueCTBEHHOTO pe3ysbTara MO CBOEMY HAMpPAaBICHUIO U
KOOPJAMHHUPYS CBOM JCUCTBUS C APYTHUMH YJICHAMU KOMAH]IbI;

OLICHMBAaTh KAa4eCTBO CBOEro BKJIaga B OOIMMI MPOAYKT IO KPUTEPUSM, CaMOCTOSATEIHHO
chOpMyITMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepcaibHbIe y4eOHbIe AeiicTBUSA

Camoopranmuzanus:

BBISIBIIATH MPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CUTYalUsX, TPEOYIOIUX s pelieHus (pu3nyeckux
3HAHUM;

OPHEHTUPOBATHCS B PA3IMYHBIX MOJX0AAX MPUHITUS PELICHNH (MHIUBHUyadbHOE, IPUHATHE PEIICHUS
B IpyMIIe, IPUHITHE PEILIEHUH TPYIIOi);

CaMOCTOSITENILHO COCTAaBJIATh alTOPUTM pelleHus (PU3MYeCKOM 3aJaud WM IUIaHA UCCIIEAOBAHMS C
y4€TOM HUMEIOIINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH IpeasiaraeéMble
BAPUAHTHI PEILICHUN;

JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTH 3a PEILICHUE.

CaMOKOHTPOJIb, YJMOIHOHAJILHBIH HHTEJIEKT:

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYyalluU U IpeJylaraTh IJiaH e€ N3MEHEHNU

OOBSCHATh MPHUYMHBI JOCTH)KEHUS (HEIOCTHXKEHUS) pe3yJabTaTOB JEATEIbHOCTH, JaBaTh OIEHKY
MPUOOPETEHHOMY OTIBITY;

BHOCHUTbH KOPPEKTHBBI B JIEATEIHHOCTD (B TOM UYHCIIE B XOJ| BBIOJHEHUS (U3NYECKOTO UCCIIEI0BAHUS
WIN TPOEKTa) Ha OCHOBE HOBBIX OOCTOATENbCTB, M3MEHHUBIINXCS CUTYallui, YCTAHOBJIEHHBIX OIIUOOK,
BO3HUKILIUX TPYJHOCTEN;

OLIEHMBATh COOTBETCTBUE PE3YNbTAaTa LENH U YCIOBUIM;

CTaBUTh ce0s Ha MECTO JPYroro YeJoBeKa B XO/€ CIIOpa UM AUCKYCCUU Ha HAYYHYIO TEMY, IOHUMAaTh
MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

MpU3HaBaTh CBOE IMPaBO Ha OIIMOKY MpHU pPElIeHUH (PU3UYECKUX 3a/ad WIK B YTBEPXKACHUAX Ha
Hay4YHbIE TEMBI U TAKOE K€ MPABO JAPYroro.



NPEAMETHBIE PE3YJIbTATBI
K koHIy 00y4eHus B 7 Kjacce peIMETHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JTOJDKHBI OTPaKaTh
c(hOpPMHUPOBAHHOCTD Y O0YUYAIOIIHUXCS YMEHUM:

UCTOJIb30BATh MOHATHA: (PU3NUYECKUE U XUMHUYECKUE SIBJICHUS, HAOIIOACHUE, HKCIIEPUMEHT, MOJIEIb,
TUIIOTE3a, €IUHMLBI (U3NYECKUX BEJIWYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSHHUS BElIECTBa
(TBEpmoOe, KHUIKOE, razoo0pa3HOE), MEXaHMUYECKOe [BI)KEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
NPSMOJIMHEHHOE), TPAaeKTOpHs, paBHOJCHCTBYyIOmas cuia, Aeopmanus (ynpyras, IUIaCTHYECKast),
HEBECOMOCTH, COOOIAIOIINECS COCY/IBI;

pasnuyath siBieHus (Aud@dysusi, TEMI0BOEe ABMKEHHE YACTHIl BEIIECTBA, PAaBHOMEPHOE JBHKCHHE,
HEPAaBHOMEPHOE [JBUKEHUE, MHEpLUS, B3aUMOJACHCTBME TeJl, pPAaBHOBECUE TBEPABIX TEI C
3aKpEeIUIEHHOM OChIO0 BpallleHHs, INepejada JaBICHHUs TBEPABIMU TeJlaMH, JKUAKOCTSAMHM M Ta3aMH,
aTMOoc(epHOEe JaBJI€HUE, IUIABaHUE TeJl, IPEBPAILCHUs] MEXaHUYECKOW HEpPruu) MO ONMCAHUI0 UX
XapaKTePHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;
pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (U3NYECKUX SIBJICHUH B OKpPYKAIOLIEM MHpPE, B TOM YHUCIIE
¢usnyeckue SBICHHUS B MPHUPOJE: NPUMEPHI JABWKCHHS C PA3IUYHBIMU CKOPOCTSMHU B JKHBOH M
HEXHUBOH NPUPOJIE, NEHCTBUE CUJIBI TPEHHUS B IPUPOJE M TEXHUKE, BIHMSHUE aTMOC(HEPHOTO TaBICHUS
Ha KMBOW OpraHM3M, IUIaBaHUE pbIO, pblYark B TEJE YeJIOBEKa, IPU 3TOM NEPEBOIUTH NPAKTUUYECKYIO
3aJjauy B yueOHYI0, BBIIEIIATH CYLIECTBEHHbIE CBOWCTBA (IIPU3HAKH) GDU3UUECKUX SBICHUA;

OIMCHIBATh WU3YYEHHbIE CBOMCTBA Te€N U (PU3UYECKUE SBICHMS, MCIOJB3Ys (DPU3MUYECKHE BEIUYMHBI
(mMacca, 00bEM, MIOTHOCTH BELIECTBA, BpeMs, MyTh, CKOPOCTb, CPEIHAS CKOPOCTh, CHJIA YIPYTOCTH,
CWJIa TSDKECTH, BEC Teja, CUJIa TPEHHUs, AaBiieHue (TBEPAOIO Teia, JKUIKOCTH, Ta3a), BhITAJIKUBAIOIIAs
cuiia, MeXaHWueckas padoTa, MOIIHOCTb, IUICYO CHJIBI, MOMEHT CHJIbI, KO3(PPHUIMEHT MOIE3HOTO
JeUCTBUS MEXaHM3MOB, KHHETHYECKas M NOTEHLMaJbHas SHEPrus), NpU ONHCAHUU IPABUILHO
TPAaKTOBaTh (PU3UUECKUN CMBICI UCHOJIb3YEMBIX BEIMYUH, UX O0O3HAYEHUS U €AMHHUIBI (PU3MUECKUX
BEIMYMH, HAaXOIUTh (OPMYJBI, CBA3BIBAIONIME JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTHMH
BEIIMYMHAMH, CTPOUTH IPaUKH U3YUYEHHBIX 3aBUCUMOCTEH (DU3NUYECKHUX BEINYHH;

XapaKTepu30BaTh CBOWCTBA Tell, (U3NYECKUE SIBJICHMSI U IMPOLIECCHI, UCHOJb3Ys MpaBuia CIOKEHUS
cull (BOJIb OJHOM TpsMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesna, MPaBUJIO PaBHOBECHS
pblyara (0J0Ka), «30J0TO€ NMPaBHIIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHWYECKOH sHepruu, mpu
3TOM JlaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alMChIBATh €r0 MATEMAaTUYECKOE BBIPAKEHUE;
OOBSICHATH (PU3NYECKHE SBJICHUS, IPOIIECCHl U CBOMCTBA Tell, B TOM YHCJE M B KOHTEKCTE CUTYyalUil
MIPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISIBJIATH IMPUUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOMTH
0o0BsicHEHHE U3 1—2 JOrMYecKHX 1aroB ¢ onopoil Ha 1—2 U3yyeHHBIX CBOICTBA (PM3UUYECKUX SBICHUM,
(bU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemate pacuéTHble 3agaud B 1-2 felcTBUSA, HUCHOJB3YyS 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOLINE
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3aJlauyd 3allUChIBaTh KpaTKOEe YCJIOBUE,
MOJICTABIATh (PU3UYECKUE BEIWYMHBI B (OPMYNbI M TNPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAMMBIE I PELICHUS 3a/1ay, OLICHUBATh PEAIMCTUYHOCTH MOJIYYEHHOH (pU3nuecKkoit
BEJIMYMHEI;

pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PEUIUTh MPHU MOMOIIN (GU3NYECKUX METOJIOB, B OMHCAHUU
UCCIIETOBaHUS BBIICIATH MIPOBEPSEMOE MPEANONI0KEHNE (TUIIOTE3Y), pa3indaTh U UHTEPIPETUPOBATH
MOJTyYEeHHBIH pe3yibTaT, HAXOAUTh OLIMOKU B XOJI€ OIBITA, JIEJIaTh BHIBOJIBI 10 €T0 PE3yibTaTaM;
MPOBOAMUTH OMBITHl IO HAOMIOJEHUIO (U3MYECKUX SABJIEHUN WM (U3NYECKUX CBOMCTB Tell:
dbopMyIMpoBaTh TpOBEpsEMble MPEANONIOKEHUs, CcOoOUpaTh YCTAaHOBKY M3 IMPEAJIOKEHHOTO
000py10BaHUs, 3aIIUCHIBATH X0/ OMbITa U (POPMYJIUPOBATH BHIBOJIBI;

BBINOJIHATH MPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tesla, 00bEMa, CHIIbI M TEMIIEPaTyphl €
HCIOJIb30BAHUEM AHAJIOTOBBIX U LU(POBBIX MPHUOOPOB, 3aMUCHIBATh MMOKa3aHUsI MPUOOPOB ¢ YUETOM
3aTaHHON a0COJIFOTHOM TOTPEITHOCTH HM3MEPEHUM; MPOBOAWTH HMCCIIECIOBAHUE 3aBUCHMOCTH OJIHOM
¢u3nyeckoil BeMMUYUHBI OT APYrod C MCIOJIb30BAaHHEM IPSAMBIX H3MEPEHUH (3aBUCUMOCTH IyTH



PaBHOMEPHO JBMXKYILETOCS TeJIa OT BPEMEHU JBWKEHHS TeJa, CUIIbI TPEHUS CKOJIBKEHHSI OT Beca Teja,
KadecTBa 00pabOTKH MOBEPXHOCTEH TEl U
HE3aBUCHUMOCTH CHJIBI TPEHHs OT IUIOIIAJAM CONPUKOCHOBEHHS TeJN, CHJIbl YIPYTOCTH OT YAJHMHEHUS
MPYXUHBI, BBITAJKUBAIOIIEN CHIIBI OT 00bEMa MOTPYKEHHON YacTH Tesla U OT MJIOTHOCTH >KUIKOCTH,
e€ He3aBUCUMOCTH OT IUIOTHOCTHU TeJa, OT INIyOUHBI, Ha KOTOPYIO MOTPYKEHO TEJO, YCIOBHI IJIaBaHuUs
TeJ, yCJIOBUN paBHOBECHS phlyara M OJIOKOB), y4aCTBOBAThH B IUTAHUPOBAHUH YI€OHOTO UCCIIEIOBAHMS,
coOMpaTh yCTAaHOBKY M BBINOJHATH H3MEPEHUs, CIEAysd MNPEAJOKEHHOMY IUIaHy, (DUKCHPOBAThH
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH (DM3MUYECKUX BEIUYMH B BHUJAE NPEUIOKEHHBIX TaOIUI[ U
rpaduKoB, JieNaTh BHIBOJBI [0 pE3yJIbTaTaM MCCIICJOBAHMUS;
MIPOBOANTH KOCBEHHBIE U3MEPEHUs (PU3HMUECKUX BEIUYUH (IJIOTHOCTh BEIIECTBA KUJIKOCTH U TBEPAOTO
Tela, CUJla TPEHMsI CKOJIbKEHHS, JaBIICHHWE BO3/lyXa, BHITAJKUBAIONIAsl CHIIA, JCHCTBYIOIIas Ha
NOTPYKEHHOE B JKUAKOCTH TEJO, KOIY(UIIMEHT MOJIE3HOTO ACUCTBUS MPOCTHIX MEXAHU3MOB), CIEIYyS
NPE/UVIOKEHHOW HWHCTPYKLIMHU: TP  BBINOJHEHHM W3MEPEHUH COOHMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBIYUCIIATH 3HAUEHUE HCKOMOM BEIMYUHBI;
co0IroIaTh MpaBuiIa TEXHUKHU OE30MIACHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHNEM;
YKa3blBaTh MPUHLUIBI JCUCTBUS TNPHOOPOB M TEXHUYECKHX YCTPOMCTB: BECHL, TEPMOMETD,
JUHAMOMETp, COOOIIAIONINecs] COCYAbl, OapoMeTp, pbluar, MOJIBMKHBIA M HEMOJBUKHBIA OJIOK,
HAKJIOHHAS TJI0CKOCTH;
XapaKTepU30BaTh MIPUHIIUIIBI AEUCTBUSA U3YYECHHBIX TPUOOPOB U TEXHUYECKUX YCTPONCTB C OMOPO Ha
UX omucaHus (B TOM 4YHMCIE: MOIUIMITHUKH, YCTPOMCTBO BOAOIPOBOA, THAPABIMYECKHH Ipecc,
MaHOMETp, BBICOTOMED, MOPILIHEBOI HACOC, apeOMETP), UCIIONIb3Yys 3HAHMSI O CBOMCTBaX (PU3MUECKHUX
SBJICHUN U HEOOXOAUMBbIE (PU3NYECKUE 3aKOHBI U 3AKOHOMEPHOCTH;
NPUBOANUTH TPUMEPHl (HAXOAWUTh HMHPOPMALUIO O MPHUMEPax) TMPAKTHIECKOTO HCIOIB30BAHUS
(U3MYECKUX 3HAHWN B TMOBCEIHEBHOW JKM3HH I OOecrieueHus: 0€30MacHOCTH IMPU OOpaIICHHH C
npubopaMd M TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHHsI 30pOBbS U COONIOJEHUS HOPM
HKOJIOTMYECKOTO TOBEJICHUS B OKPYKaIOIEH Cpee;
OCYIIECTBISITh OTOOpP HMCTOYHHUKOB HH(poOpManuu B VIHTepHETE B COOTBETCTBHUH C 3aJaHHBIM
ITOMCKOBBIM 3aIlpOCOM, Ha OCHOBE MMEIOLIUXCS 3HAHUM U MyTEM CpaBHEHHS Pa3IMYHbIX UCTOUYHUKOB
BBIIETISITH MTHPOPMAIUIO, KOTOPAs SIBJISETCS TPOTUBOPEUNBOM NI MOXKET OBITh HEJOCTOBEPHOIA;
MCIOJIb30BaTh NPU BBIMOJIHEHUH YYEOHBIX 3a/laHUNl HAYYHO-TIOMYJIAPHYIO JIMTEPATYpPY (PU3MUEcKOoro
COJiep’KaHusl, CIpaBOYHBIE Marepuaibl, pecypchl cetn VHTepHer, BiageTb NpUEMaMu
KOHCIIEKTHPOBAHU TEKCTa, IpeoOpa3oBaHus MHPOPMAIIUK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KpAaTKWE MHUCHbMEHHBIE M YCTHBIE COOOLICHHS HAa OCHOBE 2—3 HCTOYHUKOB
uHpopManun (U3NYECKOTO COJAEp)KaHUs, B TOM 4YMcie MyOIMYHO JAenaTh KpaTKUE COOOILEHUs O
pe3yiabTaTtax MPOEKTOB WM YYEOHBIX MCCIEI0BaHHM, IPU 3TOM IPaMOTHO MCIOJIb30BaTh W3Yy4EHHBIN
MOHSTUMHBIN anmnapar Kypca pU3UKH, COPOBOXKIATh BBHICTYIIJICHHUE MTPE3EHTAINEH;
IPU BBIIOJHEHUH Y4YeOHBIX MPOEKTOB M MCCIENOBAaHUU paclpeneniTh 00S3aHHOCTH B Tpylne B
COOTBETCTBUH C ITOCTABJIICHHBIMH 3aJa4aMH, CIEAWTH 3a BBIIOJHEHUEM IIJlaHa JAEMCTBUM, aJIeKBaTHO
OLIEHMBAaTh COOCTBEHHBIH BKJAJ B JEATEIbHOCTb TPYMIbI, BBICTPAUBATh KOMMYHUKAaTHBHOE
B3aMMO/JICHCTBHE, YUUTHIBAsE MHEHHE OKPYKAIOIINX.

K xonmy oOyuenuss B 8 kJjiacce mpeameTHble pe3ysbTaTbl Ha 0a30BOM YpOBHE JOJKHBI
OTpaxkaTh c(HOPMHUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:
UCIIOJIb30BaTh MOHSATHS: Macca M pPa3MEPbl MOJIEKYJ, TEIUIOBOE JBMKEHHE aTOMOB U MOJIEKYII,
arperatHble COCTOSIHMS BEUIECTBAa, KpPUCTANIMYECKHME U aMop(dHble Tena, HACBIIIEHHBIH U
HEHACBIIEHHBIH Map, BIAXHOCTh BO3yXa, TEMIEpaTypa, BHYTPEHHSS SHEPrHsl, TEIJIOBOM JIBUTATEIb,
SJIEMEHTAPHBIN  AJIEKTPUUECKUI 3apsijl, DSJEKTPUYECKOe II0je, NPOBOAHMKH U  JTUIIEKTPUKH,
MOCTOSIHHBINA 3JIEKTPUYECKHI TOK, MArHUTHOE TOJIE;
pasnuyarh SIBICHHSA (TEIUIOBOE DPACIIMPEHHE M C)KaTue, TEIUIoNepenada, TEIJIOBOE paBHOBECHE,
CMauvBaHWE, KaNWUISPHbIE SBJICHUS, WCIApPEHHE, KOHJEHCAIUs, IUIaBJIEHUE, KPUCTAITU3aLus
(oTBepneBaHuE), KUIEHHE, TeIulonepenaya  (TEMJIONPOBOAHOCTb, KOHBEKLMS, HU3Iy4YEHHE),
AJIEKTPU3aLUs TeJl, B3aUMOJEHCTBUE 3apsA0B, NEUCTBUS JIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICHCTBHE MarHUTOB, JICHCTBHE MarHUTHOTO IOJIA HAa MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs



WHJYKIUSA) 110 OMUCAHUIO UX XaPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, AEMOHCTPUPYIOIIHUX JAHHOE
(bu3HYecKoe SIBICHHE;

pacrmo3HaBaTh MPOSBICHHE H3YyYEHHBIX (DU3MYECKHUX SIBICHUN B OKPYXKAIOIIEM MHUpPE, B TOM YHUCIE
¢busnyeckue SIBICHUS B MPUPOJE: MOBEPXHOCTHOE HATSHKEHHE M KaNWUISIPHBIE SBJICHHUS B MPUPO/IE,
KpUCTaJIbl B mpupoze, uznydenue ColHIla, 3aMep3aHue BOJAOEMOB, MOPCKUE Opu3bl, 00pa3oBaHUeE
pOCBI, TyMaHa, HHEs, CHEra, OJJIEKTPHUUYECKHE SIBICHHS B aTMocdepe, 3IEKTPHUUYECTBO KHUBBIX
OpPTraHU3MOB, MArHUTHOE I0JIe 3eMJIH, Ipel( MOJIF0COB, pOJIb MAarHUTHOTO MOJIS AJIS KHU3HH HA 3emIle,
MOJIAPHOE CHUSIHME, TpU JTOM [E€PEBOJAUTH MPAKTUYECKYIO 3aJadyy B Y4eOHYIO, BBIICIATH
CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKHU) (PU3NUECKUX SBICHUII;

OINKCHIBATh M3yYCHHbIC CBOWCTBA TeNl M (DU3MYECKHE SIBICHHS, HCIOJB3YS (PU3NYECKUE BETUUHHBI
(Temriepatypa, BHYTPEHHSSI SHEpPrusi, KOJIMYECTBO TEIUIOTHI, yJeibHas TEIIOEMKOCTh BEIIECTBA,
ylenbHas TEIUIOTa IUIABJICHUS, yIEJbHAs TEIUIOTa MapooOpa3oBaHUsl, yJENbHAs TEIUIOTa CTOpPaHUs
TOTUIMBA, KOY(PPUIMEHT TOJE3HOTO ICHCTBUS TEIUIOBOM MAIIMHBI, OTHOCHUTENBbHAS BIAKHOCTH
BO3[yXa, OJEKTPUYECKHI 3apsi, cujaa TOKa, DJJICKTPUUYECKOEe HamlpsyKEHHE, COMPOTUBIICHHE
MIPOBOJHMKA, YJEJIbHOE CONPOTHUBIIEHHE BEUIECTBa, paboTa U MOIIHOCTh JIEKTPUYECKOr0 TOKA), MpU
OMHMCAaHUU TPABUIBHO TPAKTOBATh (DU3UYECKHIA CMBICT HCIOJB3YyEeMbIX BEIWYUH, 0003HAYCHHS U
€IMHULIBI (PU3UUYECKUX BEIIMYUH, HAXOAUTH (POPMYITBI, CBSI3BIBAIOIINE TaHHYIO (DU3HUECKYIO BEITUIHHY
C IPYTUMH BEIMYMHAMH, CTPOUTH TpaduKU U3YYCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIHYMH;
XapaKTepu30BaTh CBOICTBA Tell, (PU3MUECKUE SIBICHUS U IPOLECCHI, UCIIOJb3YsI OCHOBHBIE TOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKONH TEOPUU CTPOCHHS BEIIECTBA, MPHUHIMI CYHEPIO3ULMU Toyied (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUs 3apsana, 3akoH Oma A ydyacTka Ienu, 3akoH Jxoyms—
JleHna, 3aKOH COXpaHEHHs OHHEPTUH, IMpPH ATOM J[aBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U
3aMKChIBaTh €T0 MATEMaTUUYECKOE BbIPAKEHHUE;

OOBSICHATH (PU3UYECKUE TPOLECCHl M CBOWCTBA TElI, B TOM YHCIE M B KOHTEKCTE CHUTYyalui
MPAKTUKOOPUEHTUPOBAHHOTO  XapaKTepa: BBIABIATh MPUYUHHOCIEACTBEHHBIE CBSI3U, CTPOUTH
o0BsicHEHHE U3 1—2 JOTrMYecKHX MIaroB ¢ Onopoil Ha 1—2 M3y4eHHBIX CBOICTBA (PM3MUECKUX SBICHHM,
(U3NIECKHUX 3aKOHOB MJIH 3aKOHOMEPHOCTEIH;

pemate pacu€THble 3a7aud B 2—3 JEWCTBUSA, HUCHONB3YS 3aKOHBI U (OPMYIIBI, CBSI3BIBAIOIIHE
¢u3nyecKre BEITMYUHbBI: HA OCHOBE aHAJIM3a YCJIOBHS 3ajjau 3allMChIBaTh KPATKOE YCIOBUE, BBIBISAThH
HEJOCTaTOK JaHHBIX JJIS pEIleHUs 3aJaud, BbIOMpaTh 3aKOHbI U (hopMysbl, HEOOXOAUMBIE A €€
pellieHrs, MPOBOAUTh Pacuy€Thl M CpPaBHHUBATh TMOJYYCHHOE 3HAauYeHUE (U3MUYECKON BEIMYUHBI C
W3BECTHBIMU JIaHHBIMH;

pacmno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIM (PU3UUIECKHX METOA0B, UCIONb3Ys
OMMCAaHUE UCCIENOBAHMS, BBIIEIATh IPOBEPSAEMOE MPEANON0KEHUE, OLIEHUBATh IPABUIBHOCTh
MOpsAJIKa IPOBEICHUS UCCIIEI0BaHus, I€JaTh BbIBObL;

MPOBOANTh OMBITHI MO HAOMIOAEHUI0 (U3NYECKUX SBIEHUN WM (PU3MYECKUX CBOWCTB Tel
(KanwIsipHbIE SIBJICHMSI, 3aBUCUMOCTD JaBJICHHS BO3JyXa OT €ro o0bEéMa, TeMIepaTypbl, CKOPOCTU
mpoliecca OCTBIBAHHUS W HAarpeBaHWs MPU M3IYYCHUU OT I[BETa H3Iydaromied (MOTIONAoNIeil)
MMOBEPXHOCTU, CKOPOCTh MCIAPEHHUsI BOABI OT TEMIEPATYPHI KUJIKOCTH U IJIOIMIAIU €€ MOBEPXHOCTH,
ANEKTPU3ALMS TEA W B3aUMOJCHCTBHE OHIIEKTPUUECKUX 3apsA/IOB, B3aUMOJIECHCTBHUE TIOCTOSIHHBIX
MarHuTOB, BU3YyaJU3alllsl MAarHUTHBIX TOJIEH MMOCTOSTHHBIX MarHUTOB, JIEWCTBHSI MAarHUTHOTO TTOJIST Ha
MIPOBOJAHHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHmTa, CBOMCTBA 3JEKTPOJBUTATENS MOCTOSHHOTO TOKA):
(dbopMynupoBaTh MPOBEpPSEMbIE TMPEANONOKEHUS, COOMPAaTh YCTAHOBKY W3 TMPEUIOKEHHOTO
000pyIOBaHUs, OMUCKHIBATH XOJI OMBITA U (POPMYITHPOBATH BHIBOIBL;

BBITIOJIHATH TPSMbIE HU3MEPEHHUS TEMIIEpaTypbl, OTHOCUTEIIbHOW BIAXKHOCTU BO3/yXa, CUJIbI TOKAa,
HalpsDKEHUS C WCIOJIb30BAaHWEM AaHAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3UUYECKUX BEJIUYHH,
CpaBHMBATh PE3yJIbTAaThl U3MEPEHUH C YUETOM 3a/1aHHON aOCONIOTHON MOTPEUTHOCTH;

MIPOBOAMTH UCCIIEOBAHNE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIMYMHBI OT APYroil ¢ UCIOJIb30BAHUEM
MPSIMBIX W3MEPEHUM (3aBUCHMOCTb COMPOTUBICHUS TPOBOJHUKA OT €ro JJIUHBI, TUIOMIAIN
MONEPEYHOI0 CEUEHHUs M YAEIbHOIO COMPOTHBJICHUS BEIIECTBA MPOBOJHUKA, CHUJbI TOKA, MAYHIETO
yepe3 TMPOBOAHUK, OT HANOpsDKEHUST Ha MPOBOJHUKE, HWCCIEAOBAHUE IOCIEI0BATENLHOIO U
MapajuleIbHOTO COEJUHEHHI MPOBOJHUKOB): IUIAHUPOBATh HCCJIEIOBAaHUE, COOMpPATh YCTAHOBKY W



BBINOJIHATE U3MEPEHUs, cielys NpeJIOKEHHOMY IUIaHy, (UKCHpPOBATh pE3yJIbTaThl MOIY4EHHOU
3aBUCUMOCTH B BUJIE TaOJIUI] U IpaMKOB, JeIaTh BEIBOBI 10 PE3yJIbTaTAM UCCIIEI0BaHMS;
MPOBOJUTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BeNWYMH (y[elbHas TeIIOEMKOCTh BEIEeCTBa,
COIIPOTHBIIEHUE MPOBOAHUKA, pabOTa U MOIIMHOCTh AJIEKTPUUYECKOIO TOKA): IUNIAHUPOBATh U3MEPEHMS,
coOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CleIys IpPEUIO)KEHHOW HWHCTPYKLUUH, U BBIYUCIATH
3HAYEHUE BEJINYMHBL;
co0JIr01aTh MpaBUiIa TEXHUKH OE€30IIaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pYI0BAHUEM;
XapaKTepu30BaTh MPUHLUIIBI J€HCTBUS N3YUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMUCTB € OMOPOil Ha
UX onucaHus (B TOM YHCIIE: CUCTEMa OTOIUICHHS JIOMOB, THTPOMETp, MapoBasi TypOuHa, aMIepMerp,
BOJIETMETpP, CUYETUMK DJICKTPUYECKON IHEPrHH, 3JICKTPOOCBETHUTENIbHbIE MPUOOPHI, HarpeBaTeIbHBIC
JIEKTPOIIPUOOPHI (IIPUMEPBI), AIIEKTPUUECKUE MPEIOXPAHNUTENH, IEKTPOMArHuT, 3JIEKTPOBUTATEIlb
IIOCTOSIHHOTO TOKA), MCIOJb3ysl 3HaHMs O CBOMCTBaX (U3MYECKUX SBJIEHUH M HEoOXoIuMble
¢du3nveckre 3aKOHOMEPHOCTH;
pacro3HaBaTh IPOCTblE TEXHUYECKHE YCTPOHCTBA M W3MEpUTENbHbIE HPUOOPHI IO CXeMaM u
CXEMaTU4YHBIM PHUCYHKaM (KMJIKOCTHBIM TEPMOMETpP, TEPMOC, IICUXPOMETP, TUIPOMETP, JBUraTellb
BHYTPEHHEIO CropaHus, 3JEKTPOCKOIl, PEOCTaT), COCTaBIATh CXEMbI JJIEKTPUUYECKUX LENel ¢
II0CJIEI0BATENbHBIM U NApaJUICIbHBIM COEIMHEHUEM 3JIEMEHTOB, pa3ivyasi yCJIOBHblE 0003HAuEHUs
JJIEMEHTOB 3JIEKTPUYECKUX LETEH;
IPUBOAUTH THpUMEpPbl (HAXOAUTh HMH(DOPMALMIO O MpPUMEpax) IMPAKTUYECKOI'O HCIOIb30BAHUS
(¢u3n4ecKUX 3HAHUM B MOBCEIHEBHOM XHM3HM A obOecreueHHsi 0€30MacHOCTH MpHU OOpallleHHH ¢
npubopaMH ¥ TEXHUYECKHMH YCTPONCTBAMH, COXpPAaHEHHS 3/0pOBBbSI M COONIOACHUS HOPM
HKOJIOTMUYECKOTO TIOBEJICHUS B OKPY’KaIOILEH Cpele;
OCYIIECTBIISITh MOUCK MHpOpMAUK PU3UIECKOTO coliepkanus B VIHTepHETEe, HA OCHOBE MMEIOLINXCS
3HaHUH W TYTEM CpaBHEHUS JIOTOJHUTEIBHBIX MCTOYHHKOB BBIIENATh WH(POPMALHUIO, KOTOpas
SBJISICTCS IPOTUBOPEUMBON MIIM MOXKET ObITh HEZOCTOBEPHOI;
WCTOJIb30BATh TPH BBIMOJIHEHUHN YYEOHBIX 3a/JaHUI HAYYHO-TIOMYJSIPHYIO JUTEPAaTypy (PU3HYECKOTro
COJEp)KaHus, CIPABOYHBIE Marepuaibl, pecypcel cern IHrepHer, BiageTb npUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, Tpeodpa3oBanus MHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
co3JlaBaTb COOCTBEHHBbIE NMHCbMEHHBIE M KpaTKHE YCTHbIE COOOIIeHHus, 0000mas MHPOpMALUIO U3
HECKOJIbKUX MCTOYHHUKOB (PU3NYECKOT0 COJAEpXKaHUs, B TOM UHCIE MYOJINYHO TPEACTABIATH
pe3ysbTaThl TPOEKTHON WIIM HCCIEN0BATENbCKON N1€ATENbHOCTH, TP 3TOM I'PAaMOTHO HCIIOJIb30BaTh
M3yYEHHBIN MOHATUHHBIN anmapar Kypca (pU3HKH, COTPOBOXKIATh BBICTYIICHHE MTPE3CHTAIUEH;
IIpU BBINOJHEHUH YYEOHBIX IMPOEKTOB W MCCIEAOBAaHUN (U3NYECKUX MPOLECCOB paclpenensiTh
0053aHHOCTH B I'PYIINE B COOTBETCTBUH C MOCTaBIEHHBIMU 33J]a4aMH, CIIEAUTH 32 BHIIOJIHEHUEM IUIaHa
JeUCTBUI U KOPPEKTHPOBATH €r0, aJICKBATHO OLIEHUBATh COOCTBEHHBIN BKJIAJl B I€ATEIBHOCTb TPYIIIIHI,
BBICTpauBaTh KOMMYHHUKAaTUBHOE B3aUMOJENCTBHE, IPOSBIISASA TOTOBHOCTh pa3periaTh KOH(IUKTHI.

K xonHumy oOyueHuss B 9 kJjiacce NpeAMETHbIE pe3yjbTaTbl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTb C()OPMUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHHUI:
UCIOJIb30BaTh MOHATHS: CHUCTEMa OTcu€ra, MaTepuajbHas TOYKa, TPAEKTOPHS, OTHOCHTEIbHOCTH
MEXaHUYECKOTo JBHWXeHHUd, Aedopmarus (ympyras, MmiacTudeckas), TpeHHe, HEHTPOCTPEMHUTEIbHOEe
YCKOpEHHUE, HEBECOMOCTh U MEPErpy3KH, UEHTP TAKECTH, aOCOIIOTHO TBEPAOE TEJIO, LEHTP THKECTH
TBEPAOIO Tejla, paBHOBECHE, MEXaHMYECKHE KoJeOaHUs U BOJHBI, 3BYK, HH(Pa3BYK U YIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJHBI, IKajla 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIN30PYKOCTh U ATbHO30PKOCTb,
CIIEKTPhl HCIYCKAaHUS W TMOMJIOIIEHUs, anbga, Oera- M TaMMa-U3IydeHHs, M30TOIBl, saepHas
JHEPIreTHKA;
pa3nuyath sBIEHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE NMPSIMOJMHENHOE JBUKEHHUE, PABHOYCKOPEHHOE
MPSIMOJIMHEIHOE JIBM)KEHUE, CBOOOIHOE MaJieHue TeJl, PaBHOMEPHOE JBHM)KEHHE IO OKPYKHOCTH,
B3alMOJICIICTBIE TeJl, pPEaKTHUBHOE JBIKEHHE, KojebareiabHOe JBIKEHHE (3aTyXawlue Hu
BBIHY)KJICHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE IBI)KEHHE, OTPAKEHHE 3BYKa, MPSIMOJIMHEHHOE
pacnpoCTpaHEHUE, OTPAKEHUE W IIPEIOMIIEHUE CBETa, IIOJHOE BHYTPEHHEE OTPAKEHUE CBETA,
pasjoxkeHue Oenoro cBeTa B CHEKTP U CJIOXKEHHE CIEeKTPaJbHBIX I[BETOB, JAMCIIEPCHS CBETa,



€CTEeCTBEHHAsl PaJUOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHUYATOTO CIIEKTpa M3IyUSHHsI) TIO OIMCAHUIO UX
XapaKTEPHBIX CBOWCTB U HA OCHOBE OTBITOB, IEMOHCTPUPYIOLINX JTaHHOE (PU3UUECKOE SIBIICHNUE;
pacrio3HaBaTh MPOSBICHUE M3YUYEHHBIX (U3MUECKUX SBICHUM B OKpYXarolleM MHpe (B TOM 4HUCIe
¢dusnueckue SBICHUS B NPUPOJE: NMPHUIMBBI M OTIMBHL, JABWKeHHE IulaHeT COJHEYHOH CHCTEMBI,
PEaKTUBHOE IBIDKCHHE >XMBBIX OPraHW3MOB, BOCIPHSTHE 3BYKOB >KHBOTHBIMH, 3EMIIETPSICEHHE,
celicMUYeCKHe BOJIHBI, I[yHAMH, X0, I[BETA TeJ, ONTUYECKHE SIBICHHUS B IPUPOAE, OMOIOTHYECKOE
NEeWCTBUE  BUAMMOTO, YIbTPA(UOJIETOBOTO M  PEHTTCHOBCKOTO  M3JIyYEHHH, €CTECTBEHHBIN
pagroaKTUBHBIA (DOH, KOCMHUYECKHE JIy4H, PaJUOAKTHBHOE H3Iy4EHHE NPUPOTHBIX MHHEPAJIOB,
JEHCTBHE PAJMOAKTHBHBIX M3JIy4eHUH Ha OPraHn3M YeJIOBeKa), IPU 3TOM MEPEBOIANTH MPAKTHUECKYIO
3ajauy B yueOHYIO, BEICTISTH CYIIECTBEHHBIE CBOWCTBA (MIPU3HAKH) (PU3UUECKUX SBIICHHIA;

OIMCHIBATh HM3YYCHHBIC CBOWMCTBA T M (DM3UYECKUE SBICHHS, WUCIONB3YS (U3MUCCKHE BEITMYHHBI
(cpenHsisi ¥ MTHOBEHHAs! CKOPOCTh TeJla MPH HEPAaBHOMEPHOM JBIKEHUH, YCKOPEHHE, IIepEeMEICHHE,
IyTh, yIJIOBas CKOPOCTb, CHJa TPEHMs, CHUJAa YHNPYTOCTH, CHJIAa TSIKECTH, YCKOPEHUE CBOOOJHOIO
NaJeHus, BeC Tella, WMIYIbC TeNla, HUMITYJbC CHJIBI, MeXaHW4yeckas padoTa W MOIIHOCTH,
NOTCHIMAbHAs SHEPrusl Tela, MOAHATOrO HaJ TOBEPXHOCTBIO 3EMJIM, IMOTEHIHAJIbHAS JHEPrHs
CKaTOW TPYKUHBI, KUHETUYECKas HSHEPIus, MOJHAas MEXaHWYecKash SHEprusi, Mepuoja W YacToTa
Kose0aHul, JUIMHA BOJHBI, T'POMKOCTh 3ByKa W BBICOTa TOHA, CKOpPOCTh CBETa, IIOKAa3aTellb
NPEJIOMJICHUSI CPEeZbl), NMPH ONHCAHUM TMPABHIBHO TPAKTOBATh (PM3MYECKUN CMBICI HCIOIb3yEeMbIX
BEJINYMH, O0O3HAYCHUS WM EAMHUIBI (PU3NYECKUX BEIWYHMH, HAaXOIUTHh (HDOPMYIIBI, CBS3BIBAIOIINE
TaHHYIO (DU3MUYECKYI0 BEIMYMHY C JPYTMMH BEIUYMHAMH, CTPOMTH TpapuKH H3YYEHHBIX
3aBUCUMOCTEH (PU3MUYECKIX BEINYHH;

XapaKTepu30BaTh CBOMCTBA Tels, (M3UYECKHE SBICHHS M IPOLECCHI, MCIONIb3YS 3aKOH COXpaHECHHUS
SHEPIUuH, 3aKOH BCEMHUPHOTO TATOTCHHUS, MPUHIMII CYNEPIIO3UIMHA CHJI, TIPUHIMII OTHOCHUTEIBHOCTH
[anunest, 3axoHbl HpI0TOHA, 3aKOH COXpaHEHUS! MIMITYJIbCA, 3aKOHBI OTPAXKECHUS M MPEJIOMIICHHS CBETA,
3aKOHBI COXPAHEHUs 3apsJ0BOTO M MAacCOBOTO YHCEN NpPHU SIEPHBIX PEaKIHsX, IPU ITOM JaBaTh
CJIOBECHYIO (DJOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTEMaTUYECKOE BBIPAKCHHUE;

OOBSACHATH (PU3MYECKUE MPOIECCHl M CBOMCTBA TN, B TOM 4YHCIE M B KOHTEKCTE CHUTyalui
MPAaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATh TMPHUUYMHHO-CICACTBEHHBIE CBSI3H, CTPOHTH
00bsiICHeHUE U3 2—3 JIOTHUECKUX IIAroB ¢ ONMOpoi Ha 2—3 U3y4EHHBIX CBOICTBA (pU3MUECKUX SABICHUH,
(bU3NYEeCKNX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIe 3a/a4M (ONUpPAIOIIMECs] Ha CUCTEMY M3 2—3 ypaBHEHMIii), MCIIOJIb3Ysl 3aKOHBI U
(bopmyIbl, cBs3bIBarOIME (hU3MUECKUe BEJIWYMHBI: HA OCHOBE aHAJIM3a YCJIOBMS 33Ja4yM 3allUCHIBATh
KpaTKoe yCJIOBHUE, BBISBIATH HEJJOCTAIOIINE MIIM N30BITOYHBIE TaHHBIE, BRIOUPATh 3aKOHBI U (HOPMYJIHI,
HEOOXOAWMBIC Ul PEIIeHHsI, MPOBOANUTH PACUYETHI M OICHWBATH PEATHCTUYHOCTH ITOJYYEHHOTO
3Ha4eHUs1 PU3NYECKON BETMUNHBI;

pacrio3HaBath MpPOOIEMbI, KOTOPbIE MOKHO PEIIMTH MPH MOMONIH (PU3UIECKUX METO/OB, UCIIONB3YS
ONMCaHHME UCCIENI0BaHMs, BBIJICIATh IPOBEPSEMOE IPEANOJIOKEHHE, OLIEHUBATh IPABUIBHOCTD
NopsiiKa MPOBECHHSI UCCIIE0BAHUS, J1€1aTh BBIBO/IbI, HHTEPIPETUPOBAThH PE3YIbTAaThl HAOIIOIEHUH U
OTIBITOB;

MIPOBOJIUTH OMNBITHI O HAOIIOACHUIO (PU3NYECKUX SIBICHUHN MM (U3MUECKUX CBOMCTB Teln (M3ydeHHE
BTOpPOTO 3akoHa HBIOTOHA, 3aKOHAa COXPAaHEHMS DSHEPIHH, 3aBHCHUMOCTh IIepHoAa KoJjeOaHMi
MPYXKHHHOTO MasTHHKA OT MAacChl TPy3a M JKECTKOCTU TPYKUHBI M HE3aBHCUMOCTh OT aMILTATY]IBI
MaJIbIX KoJieOaHUi, MpSAMOIMHEHHOE paclpOCTpaHEeHHE CBETa, pa3jioKeHHe OeNoro cBeTa B CIEKTP,
U3yuyeHHe CBOMCTB HM300paKeHHs B IUIOCKOM 3epKaje M CBONCTB H300pakeHHs INpeaMeTa B
coOuparomieli TMH3e, HAOIIOACHNE CITIOMIHBIX M JIMHEHYAThIX CIEKTPOB M3IY4EHUS): CAaMOCTOSATEIILHO
coOMpaTh YCTaHOBKY W3 H30BITOUHOrO Habopa OOOpYAOBaHMS, ONHCHIBATE XOJ ONBITA WU €ro
pe3yabTaThl, GOPMYIUPOBATH BHIBOBI;

MPOBOJIUTh TPH HEOOXOJAMMOCTH CEpUI0 TIPSMBIX HM3MEPEHHIA, OIpENeNsisi CpeHee 3HadYeHhe
u3MepsieMoi BenmuuuHbl ((POKyCHOE paccTosiHHE coOuparomeil JTMH3bI), 000CHOBBIBATH BBIOOP criocoba
U3MepeHus (M3MepUTeIbHOro Mpudopa);

NPOBOJIUTh HCCIIEOBAaHME 3aBUCHUMOCTEH (U3MUECKUX BEIWYMH C HCIOJb30BAaHUEM HPSIMBIX
U3MEpeHNH (3aBUCHMOCTh IYTH OT BPEMEHH IPH PAaBHOYCKOPECHHOM JBIKCHUHM 0€3 HadalbHOM



CKOpOCTH, TepHoAa KoieOaHWi MaTeMaTHYeCKOro MasiTHHKA OT JUIMHBI HUTH, 3aBHCUMOCTH YTJa
OTpaXEHHUsI CBETa OT YyIJla NaJeHHWs W yIjia MpeJOMIICHHS OT YyIyla TAaJeHus): IUIaHUPOBAThH
UCCIIEJOBaHNE, CaMOCTOSTEIbHO COOMpATh YCTAHOBKY, (DMKCHUPOBATH pE3YyNbTaThl MOIYYEHHOMH
3aBUCUMOCTH (DM3MYECKUX BEIMYUH B BUjAE TaOiMIl U TpauKOB, JeNaTh BBHIBOJBI MO pe3yjbTaTaM
UCCIIC/IOBaHMS;

MIPOBOJIUTH KOCBEHHBIC U3MEpPEHUs (PU3NUECKUX BEIMUYUH (CpPEeTHSSI CKOPOCTh M YCKOPEHHE Tella Ipu
PaBHOYCKOPEHHOM JBHKCHHH, YCKOPEHHUE CBOOOTHOTO MAJACHUS, KECTKOCTh MPYKUHBI, KO3PPUITUCHT
TPEHUs] CKOJBKEHHs, MEXaHHYecKas padoTa W MOIIHOCTh, YacTOTa M NEpHOA KoyieOaHHH
MaTeMaTH4ecKoro MW TPYXKHHHOTO MAasTHHKOB, ONTHYECKas CHjia coOuparomeil JIH3HI,
panMOaKTUBHBIA (DOH): TUTAHUPOBATH H3MEPEHHS, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M
BBITIOJIHATh W3MEPEHUs, CIEAys MPEUIOKEHHON HHCTPYKLMHU, BBIYUCIATH 3HAYEHUE BEIMYUHBI U
aHAIM3UPOBATh MOITYYCHHBIE PE3yIbTAThl C YYETOM 3aJaHHON ITOTPELIHOCTH U3MEPEHHIA;

co0Jr0IaTh MpaBuiIa TEXHUKHU OE30MIACHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM;
pa3nuyaTh OCHOBHBIE PU3HAKU M3YYEHHBIX (DU3MUYECKUX MOJeNeil: MaTepualibHas TOUKa, aOCOIIOTHO
TBEPAOE TENo, TOYCUHBIH HCTOYHHUK CBETa, Jy4, TOHKas JIMH3a, IUIAaHETapHas MOJENb aToMa,
HYKJIOHHAs1 MOZI€JIb aTOMHOTO SI7Ipa;

XapaKTepHU30BaTh NPUHINIIBI ACHCTBUS N3yYCHHBIX IPHOOPOB M TEXHUYECKUX YCTPOWUCTB C OMOPOH Ha
UX ONUCaHus (B TOM 4YHCIE: CIHIOMETP, NaTYMKH IOJIOKEHUS, PACCTOSHHUS U YCKOPEHHUS, pakera,
9XO0JIOT, OYKH, MEPUCKOMN, (oToammapaT, ONTHYECKHE CBETOBOBI, CIEKTPOCKOI, JO3UMETP, KaMmepa
Bunbcona), ucmonb3ysi 3HaHHS O CBOWCTBaX (PU3MUYECKUX SIBJICHUH U HEOOXOIMMBIE (H3UUECKUE
3aKOHOMEPHOCTH;

MCTOJIB30BATh CXEMBI U CXEMaTHYHBIC PUCYHKH U3YYCHHBIX TEXHUYECKUX YCTPOUCTB, U3MEPUTEIEHBIX
npuOOpPOB M TEXHOJIOTHYECKUX MPOLIECCOB NPU PEUICHUH y4eOHO-TPAKTUYECKUX 3a/1ad, ONTHYECKHE
CXEMBI JUIsl IOCTPOSHHS N300paKEHHH B IIJIOCKOM 3€pKajie M COOMPArOIIeH JINH3E;

NPUBOIUTH TIPUMEPHl (HAXOOUTh HMH(OpMALWIO O TNpPHUMEpax) NPAKTHYECKOTO HCIOIB30BAHUS
¢u3MUeCKUX 3HAHWN B IMOBCEAHEBHOHM JKM3HU s oOecrieueHHs O€30MacHOCTH NpU OOpaIleHuu C
npubopaMH ¥ TEXHHYECKHMH YCTPOHCTBAMH, COXpPAaHEHHS 3/I0pOBbSI M COONIOACHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPY)KAIOIIEH Cpee;

OCYIIECTBIISITh TOUCK WHpOpManuu (HU3NIECKOTO cojepkaHus B VHTEpHETe, CaMOCTOSATEIBHO
dbopMynMpys MOMCKOBBIA 3allpoC, HAXOAWUTh IYTH ONpEIENeHHUs] TOCTOBEPHOCTH IOJy4E€HHOMH
uH(pOpMalUY Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JIONIOJTHUTEIbHBIX UICTOUHUKOB,;

MCMOJIb30BaTh MPH BBIMOJIHEHUHM YYEOHBIX 3a/JaHUI HAyYHO-TIONMYJSIPHYIO JIUTEpaTypy (PU3NYecKoro
COZiepKaHus, CIpaBOYHBIE MaTepuainbl, pecypchl cetu HTepHer, Bmagers npuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBaHust MHPOPMAINH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIEHHSI HA OCHOBE MH(OPMAIMM U3 HECKOJIBKUX
WCTOYHHUKOB (DM3NYECKOTO COICpIKaHUsS, IYOJUYHO TIPEACTABIATH PE3YJIbTaThl MPOSKTHOW WIH
HCCIIEA0BATENBCKON JIEATEIbHOCTH, MPU ATOM TI'PAMOTHO HCIOJIb30BaTh M3YYECHHBIA ITOHATUHHBIN
amnmapar M3y4yaemoro pasziena (U3MKH U CONPOBOXAATh BBICTYIUIEHHE Mpe3eHTaluel ¢ yd4érom
0CcOOEHHOCTEH ayTUTOPUU CBEPCTHUKOB.



COJEP)KAHUE OBYYEHUA
7 KVIIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usnka — Hayka o mnpupone. SBieHus npupoibl. PU3MUYECKUE SBICHUSA: MEXaHUYECKHE, TEIUIOBBIE,
3JEKTPUYECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Ouznyeckue BenUUMHBL M3Mepenwme ¢usnueckux BenuunH. Dusmueckue npuOopel. IlorpemHocts
n3MepeHuil. MexxyHapoaHas CUCTEMa CAVMHULL.

Kak ¢usmka u npyrue ecTecTBEHHBIE HayKH M3y4yaroT mpupoay. EcTecTBeHHOHAay4YHBIH METOJ MO3HAHUS:
HaOJt0/IeHne, MOCTAHOBKAa HAYYHOI'O BOIPOCA, BBIIBHKEHUE T'MIIOTE3, SKCIIEPUMEHT IO MPOBEPKE
runore3, oObsicHeHHe HalmogaeMoro siBieHusa. OnucaHue (U3NYECKUX SBICHUNM C MOMOUIBIO

MOJEIIEH.
Hemoncmpayuu.
1. MexaHuyeckue, TEIIoBbIe, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE SIBJICHUS.
2. duznyeckue MpuOOpPsl U MpoLeAypa MNPSMBIX H3MEPEHUN aHAJIOTOBBIM M LHHU(PPOBBIM
puOOpOM.
Jlabopamopnwvie padbomut u onvimol.
1. Omnpenenenue UEHBI JeNIeHUs MIKAIbI H3MEPUTEIHLHOTO MpHoopa.
H3mepenne paccToOsTHUMN.
3. N3mepenne o0bEMa )KUAKOCTH M TBEPIOTO Tea.
4, Ormpezenenne pa3MepoB MajbIX TeJ.
5. N3mepenne Ttemmeparypsl IpU MOMOIIMA KUIAKOCTHOTO TEPMOMETpAa M JaT4YMKA
TeMIepaTypshl.
6. [IpoBenenue wuccnenoBaHus N0 MPOBEPKE TUIOTE3bl: AAJIBHOCTh MOJETA IIAPUKA,

MYIIEHHOTO TOPU30HTAIBHO, TeM 00JIbIle, YeM OOJIBIIIE BHICOTA ITyCKa.

Pa3nes 2. [leppoHayaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CtpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mmepbl. ONbITHI, 10Ka3bIBAIOLINE IUCKPETHOE CTPOCHUE
BEILECTBA.

JIBmxenune wactull BemiecTBa. CBSI3b CKOPOCTHM JBMJKEHUS 4YacTUI[ C TeMIleparypoil. bpoyHoBckoe
nBuxkeHue, 1udpdysus. BzaumonelicTBrue 4acTull BelIecTBa: MPUTSHKEHNE U OTTAJIKMBaHUE.

ArperaTHble COCTOSHUSI BEILECTBA: CTPOEHHUE TIa30B, JKUIKOCTEM M TBEPABIX (KPUCTAINIMYECKHX) Tel.
B3auMocBsA3bp MEXIy CBONMCTBAMM BEILIECTB B PA3HBIX arperaTHbIX COCTOSHUAX U HMX aTOMHO-
MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUNA BOJIBI.

Hemoncmpayuu.
1. HaGmronenne 6poyHOBCKOTO JBHYKEHUS.
2. Ha6mronenue auddysun.
3. Habmtonenue siBieHUid, OOBSICHSIOMIMXCS MPUTSHKEHHUEM WIM OTTAJKWBAaHUEM YaCTHI]
BELIECTBA.
Jlabopamopnwvie padbomut u onvimol.
1. OreHka TuaMeTpa aToMa METOJIOM PsiIoB (C UCTOJIb30BaHuEeM (hoTorpadmii).
2. OMBITHI 110 HAOJIOICHUIO TETUIOBOTO PACIITUPEHHMS Ta30B.
3. OnBbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TIPUTSKEHUS.

Pa3znen 3. /IBuskeHue U B3aUMOIeiiCTBHE TeJl.

Mexanunyeckoe nBrxeHne. PaBHoMepHOe 1 HepaBHOMEpHOE JiBMkeHHE. CKopocTh. CpeaHsist CKOPOCTh MpHU
HEPaBHOMEPHOM JBUKEHUU. Pacuér myTy v BpeMEHHU JIBUKEHUS.

SIBnenue mHepuuu. 3aKoH MHEpUUU. B3auMozeiicTBue Ten Kak NMpUYMHA U3MEHEHHS] CKOPOCTU JBUKEHUS
Ten. Macca kak Mepa uHepTHOCTH Tena. [InoTHocTs BemecTBa. CBsI3b MIIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €IMHUIIC 00BEMA BEIIECTRA.



Cuna Kak xapakTepucTuka B3aumoneurcTBus Ten. Cuia ynpyroctd u 3akoH ['yka. M3MepeHue cumbl ¢
IIOMOILBIO JHHAMOMETpa. SIBneHue TAroreHus W cwia TsokecTH. Cuila TSOKECTH Ha JPYrux
manerax. Bec tema. HeecomocTh. CliokeHHE CHII, HANpaBICHHBIX IO OJHOM MPSMOM.
PaBHogelicTByromas cuin. Cuiia TpeHus. TpeHue CKOJIbKEHUSI U TpeHHe NoKosl. TpeHue B npupoze
U TEXHUKE.

Hemoncmpayuu.

1. Habmoienne MexaHn4eckoro JBHKEHUS Tefa.
N3mepenue ckopocTy NPSIMOIMHENHOTO ABHXKEHUS.

3. HaGnronenue siBleHUs] HHEPLIUH.

4. HaGumotenne n3MeHeHus: CKOPOCTH P B3aUMOJICHCTBUU TEll.

5. CpaBHeHHE Macc M0 B3aUMOJICHCTBUIO TEl.

6. Ciio)eHue cuil, HalpaBJIECHHbBIX IO OJTHOM MPSAMO.

Jlabopamopuwie pabomsl u onvimol.

1. OmnpeneneHre CKOPOCTH DPABHOMEPHOI'O JBMKEHMS (IIApUKa B IKUAKOCTH, MOJEIH
3IEKTPUYECKOTO aBTOMOOMIIS U TaK J1ajiee).

2. Omnpenenenue cpenHeld CKOPOCTH CKOJIbKEHHUS Opycka WM LIapuKa 10 HaKJIOHHON
MJIOCKOCTH.

3. Onpenenenre IOTHOCTU TBEPJIOTO TeENA.

4, OnbITHl, JEMOHCTPUPYIOLINE 3aBUCUMOCTBH pacTsDKEHHUs (AedopManuu) MPYKUHBI OT
MIPUIIOKEHHOMN CHUIIBL.

5. OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCHUMOCTh CUJIbI TPEHHUS CKOJBKEHHUS OT Beca Tela U

XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

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

Hasnenne. CriocoObl YMEHBIICHHS ¥ yBETMUEHUS AaBiieHus. J(aBieHue ra3a. 3aBUCMMOCTD JaBIICHHS Ta3a
oT o0béMa, TemnepaTypsl. [lepenada naBneHust TBEPABIMU TEJIaMHU, )KUIKOCTAMHU M ra3aMH. 3aKOH
ITackansa. IlHeBMaTnyeckue MalIMHBL. 3aBUCUMOCTb JABJICHMS JKUAKOCTH OT TJIYOUHBI.
I'unpocratuueckuii napanokce. Coobmaromuecs cocyabl. 'uapaBanueckrie MEXaHU3MBI.

AtMmocdepa 3emnu u atmochepHoe napneHue. [IpuuuHbl CyliecTBOBaHUS BO3AYIIHON 000I0YKM 3eMIIH.
OmnsiT Toppuyennu. M3mepenne aTMocepHOro AaBieHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJIECHUS
OT BBICOTHI Hajl ypoBHEM Mopsi. [IpuOops! 11 u3MepeHust arMoc(hepHOTO JIaBIECHUS.

JelicTBrE XHIKOCTH W raza Ha MOTPYXEHHOE B HUX TeNO. BeiTanmkuBaromias (apxuMenoBa) cuia. 3aKoH
Apxumena. [InaBanue ten. BozayxormiaBanue.

Hemoncmpayuu.
1. 3aBHCHUMOCTb JIaBJICHU T'a3a OT TEMIIEpPaTyphl.
2. Ilepenaua naBieHUs )KUIKOCTBIO U TA30M.
3. CooOmiaromuecs CoCybl.
4. I'mppasinueckwmii npecc.
5. [IposiBnenue aecTBus aTMOChHEpPHOTO JTABJICHHUS.
6. 3aBHCHUMOCTh BBITAJIKUBAIOLIEH CHIIBI OT 00bEMa NOrPYKEHHON YacTH Teja U IUIOTHOCTH

JKUIIKOCTH.
PaBeHCTBO BBITATKMBAIOIIECH CUJIbI BECY BEITECHEHHOM KUIKOCTH.

o

YcnoBre TuTaBaHusl TEJ: TUITABAHWUE WITH ITOTPY)KEHUE TEl B 3aBUCHMOCTH OT COOTHOIICHUS
IUTIOTHOCTEH TeJla U )KUIKOCTH.
Jlabopamopuwie pabomul u onvimol.

1. HccnenoBanue 3aBHCHUMOCTH Beca Teja B BOJE OT 00bEMa MOTPYKEHHOW B JKUIKOCTD
4acTH Tena.
2. OmnpeneneHre BBITATKUBAIOIIEH CHIIBI, JEHCTBYIOIIEH Ha Telno, MOTPYXKEHHOE B

JKUIKOCTbD.



3. [IpoBepka HE3aBUCUMOCTH BBITAIKHUBAIOIICH CUJIbI, JEHCTBYIONIEH HA TEIO B KUAKOCTH,
OT Macchl Teja.

4, OnbIThI, JTEMOHCTPHUPYIOIIME 3aBUCUMOCTh BBITAJKUBAIONIEH CHIIbI, JCHCTBYIOIIECH Ha
TEJIO B XHUJIKOCTH, OT 00b&Ma MOTpYyXEHHOM B >KMJKOCTh YaCTH Tela M OT IUIOTHOCTH
JKHJIKOCTH.

5. KonctpyupoBanue apeomerpa WM KOHCTPYMPOBAHME JIOJKHM U ONpEACIICHUE €€
rpy3010bEMHOCTH.

Pa3zgea S. Pa6ora 1 MOIIHOCTH. JHEPrHUs.

Mexannueckas pabota. MOIHOCTb.

[IpocThie MeXaHU3MEBI: pbIYar, OJIOK, HAKJIOHHAs MJIOCKOCTh. [IpaBuiio paBHOBecus: peryara. [IpumeHnenue
MpaBujia pPaBHOBECHS phluara K OJoKy. «3osoroe mpaBwio» wmexaHuku. KIIJ[ mpocThix
MexaHU3MOB. [IpocTeie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckast sHeprusi. Kunernueckas W TOTEHIMalbHas »Heprus. [IpeBpaiienue oaHOTO BHIA
MEXaHWYECKON PHEPTUU B IPYroil. 3aKOH COXPAHEHUS SHEPTUH B MEXAHUKE.

Hemoncmpayuu.
1. [IpuMepsl POCTBHIX MEXAHU3MOB.

Jlabopamopnwvie padbomot u onvimol.
1. Ompenenenue pabOThl CWJIBI TPEHUS TIPU PABHOMEPHOM JBMKEHUU Tela IO

TOPU30HTAJILHON TOBEPXHOCTH.
2. HccnenoBanue ycnoBuil paBHOBECHUS pbluara.
3. N3amepenne KIIJ] HakTOHHOM TIJIOCKOCTH.
4. N3yuenune 3aK0Ha COXpaHEHUS MEXaHUYECKOM SHEPIUH.
8 KUIACC

Pa3gen 6. TenvioBbIe AIBJICHUSA.

OCHOBHBIE TOJOKEHUSI MOJIEKYJIPHO-KMHETUYECKOW TEOpUU CTpOEHUs BemiecTBa. Macca M pa3mepsbl
aTOMOB U MOJIeKyJI. OHI)ITI)I, HOI[TBep)KIIaIOHII/Ie OCHOBHBIC ITOJIOKCHUA MOHGKYJIFIPHOKI/IHCTI/I‘ICCKOI;'I
TEOPUH.

Mopnenu TBEPIOTO, KHUAKOTO U Ta3000pa3HOT0 COCTOSTHU BemecTBa. Kpucrammueckue u amopgHbIe Tena.
OObscHeHHE CBOMCTB Ta30B, KMJIKOCTEH M TBEPIBIX Ted HAa OCHOBE MOJIOKEHHUN MOJEKYISPHO-
KI/IHGTI/I‘IGCKOﬁ TGOpI/II/I. CMaLII/IBaHI/IG 158 KaHI/IJ'IJ'IHpHI)IC SABJICHUA. TGHJ'[OBOC pach/IpeHI/Ie " C)KaTue.

Temneparypa. CBsi3b TeMIepaTyphsl CO CKOPOCTHIO TEIIJIOBOTO JIBMKCHHS YacCTHUIl. BHYTpeHHsISI SHEprusl.
CnocoObl W3MEHEHHs BHYTPEHHEW OHHEpruM: TeIionepenada W COBepIIeHHue paloThl. Buabl
TEIUIONIEPEIaun: TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUCHHE.

KonmuuecTtBo TermmoTel. YaenbHas TEIIOEMKOCTh BellecTBa. TemIooOMEH M TEIUIOBOE pPaBHOBECHE.
VYpaBuenue TteruioBoro Oananca. [lmaBneHue W OTBepACBAaHWE KPHUCTATMYECKHUX BEIIECTB.
VYaenvHas Teruiota TuiaBneHus. I[lapooOpasoBanme u koHaeHcamwms. HWcemapenuwe. Kumenwe.
VYaenvHas TeroTa mapooOpa3oBaHUs. 3aBHCHUMOCTh TEMIIEpaTyphl KUIMEHUS OT aTMOC(HEpHOro
JTaBIICHUS.

BrnaxnocTs Bo3ayXa.

DHeprus TOIIMUBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Mpunnune! pabots! TemnoBeix apurareneid KI1J TemmoBoro apuratens. TennoBble BUTATEIN U 3allyTa
OKpY>KaloIlEeu Cpeibl.

3aKOH COXpaHeHI/Iﬂ " npeBpameHHﬂ 3Hepmn B TCIINIOBBIX HpOHCCC&X.

Hemoncmpayuu.
1. Habnronenue OpoyHOBCKOTO JABHIKEHHUS.
2 Ha6monenue nuddysum.
3. Habmoienue siBiaeHni cMauMBaHUsI U KaWJUISIPHBIX SIBJICHUM.
4 Habuntoienue TemnoBoro pacimyupeHust Ted.



5 W3MeHeHue aaBineHus rasa Npu U3MEHEHUH 00bEMa U HarpeBaHUU WU OXJIAXKICHHH.
6 IIpaBuiia n3MepeHus TEMIIEpaTypsl.

7. Bunael Terionepenayu.

8 OxJnax7eHre Ipu COBEPUICHUN PaOOTHI.

9 HarpeBanue npu coBepiieHHH padOThl BHEITHUMH CUJIAMH.

10. CpaBHeHHE TEMIOEMKOCTEN pa3INnYHbIX BELLECTB.
11. HaOmronenne kumexus.
12.  HaGumrozeHue NoCTOSHCTBA TEMIIEPATYphI MPH IIABICHUU.
13. Moneny TeIIOBEIX ABUTATEIICH.
Jlabopamopuvie pabomsl u onvimol.
1. OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHSL.

OnpIThI 110 BRIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOW COJIM WIIM caxapa.

3. OnbITh! IO HAOIIOIEHUIO TEIUIOBOIO PACHIMPEHMSI Fa30B, ) KUIKOCTEH U TBEPIBIX TEI.

4. Omnpenenenue naBiaeHNs BO3AyXa B OalIOHE MINPHLIA.

5. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb [JaBJIEHUS BO3JyXa OT ero oO0béMa u
HarpeBaHUs WU OXJIAKICHHUS.

6. [IpoBepka THMOTE3bl JIMHEHHOW 3aBUCHMOCTH JUIMHBI CTOJIOMKA JKHIKOCTH B
TEPMOMETPHUUYECKON TpyOKe OT TeMIIepaTyphl.

7. HaOntonenune u3MeHEHUs BHYTPEHHEM SHEpruu Teja B pe3yibTaTe TeIsoneperadd |
palboThI BHELIHUX CHII.

8. WccnenoBanue siBieHns TeI1000MeHa py CMEIIMBAHUM XOJIOIHOM U ropsiueil BOJBI.

9. Onpenenenre KOJIMYeCTBa TEIUIOTHI, MTOJIYYEHHOIO BOJOW IIPU TEINIOOOMEHE C HAarpeThIM
METAJNINYECKUM LIUJIUHAPOM.

10.  OmpenencHue yAeabHOU TEIUIOEMKOCTH BEILIECTBA.

11.  HccnenoBaHue npouecca UCIapeHusl.

12.  OmpeneneHure OTHOCUTENBHOM BIaKHOCTH BO3yXa.

13. Onpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pa3nes 7. JnekTpuyecKkue H MATHUTHBIE SIBJICHUS.

Onektpusanus Ten. J[Ba pona aneKkTpuyeckux 3apsaoB. B3anmoselictBrue 3apsikeHHbIX Tell. 3akoH Kynona
(3aBHCHMOCTD CHJIBI B3aUMOJICHCTBUSI 3aPSIKEHHBIX TEJ OT BETUYNHBI 3aPsIIOB U PACCTOSTHUS MEXKTY
TeJIaMu).

OnekTpuueckoe mnosie. Hanpspk€HHOCTD AeKTpudeckoro mojs. [IpuHIMI Cymeprio3uiini dJIEKTPUUSCKUX
noJieit (Ha KaueCTBEHHOM YPOBHE).

Hocutenn »snektpuueckux 3apsanoB. OJIEMEHTapHBIM snekTpudyeckuid 3apsan. CrpoeHue aroma.
[TpoBOMHUKY U AUDIIEKTPUKHU. 3aKOH COXPAHECHHS DJIEKTPUUECKOTO 3apsiia.

DIEKTPUYECKHI TOK. YCIIOBUSI CYIIECTBOBAHHUS JJIEKTPHUUYECKOTO TOKA. VICTOYHHMKH TIOCTOSIHHOTO TOKA.
JIeicTBHSI DIIEKTPUYECKOTO TOKa (TEMIOBOE, XMMHUYECKOE, MArHUTHOE). DIIEKTPUYECKHI TOK B
KHUIKOCTSX U razax.

OnekTpuueckas menb. Cuia Toka. JJeKTpudeckoe HanpspkeHue. ConpoTHBIEHUE MPOBOJHUKA. Y ACIBHOE
CONPOTHUBJICHHE BellecTBa. 3akoH Oma s yvyacTka uenu. [locnemoBarenbHOE M MapalljIeIbHOE
COEIMHEHHE MPOBOAHUKOB.

Pabota 1 MOIIHOCTH ANMEeKTpUYecKoro Toka. 3akoH Jlkoyms—JIenna. DnekTpudeckue enu U moTpeOuTeNnn
aNeKTpruYecKkoil sHepruu B ObITy. KopoTkoe 3amMbIkaHUE.

[TocrosiHHbIE MarHUTHL. B3anMoAEeCTBHE MOCTOSIHHBIX MAarHUTOB. MarnuTHoe mosie. MarHUTHOE MoJjie
3eMiIM U €ro 3HaueHue AJs KU3HU Ha 3emie. OnbIT Dpcerena. MarHuTHOE MOJIe 3JIEKTPUUECKOTrO
Toka. [IpuMeHeHne >IeKTPOMArHuTOB B TeXHHUKE. JleMiCTBME MAarHUTHOTO MOJS HAa MPOBOJHUK C
TOKOM. DJIEKTPOJBUTATENH MOCTOSTHHOTO TOKA. MICrob30BaHne JIEKTPOIBUTATENIEH B TEXHUIECKUX
ycTporictBax M Ha TpaHcropte. OmbiTel @Dapajnes. SIBiIeHHE dIEKTPOMArHUTHON WHIYKITUH.



[IpaBuno

Jlenna.  Onektporeneparop. CrnocoObl  MOJMYYEHUS  AICKTPUUYCCKOM

SHCKTPOCTaHHI/II/I Ha BO300OHOBJIIEMBIX HCTOYHHKAX OHEPIHUH.

Hemoncmpayuu.

1.
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25.

DnekTpu3anus Teil.

JIBa pojia 2JIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEll.
Y CTpolCTBO U IEMCTBUE AIIEKTPOCKOTIA.
DJIeKTpOoCTaTUYECKask MHIYKIIHS.

3aKOH COXpaHEHHMS AIEKTPUUECKUX 3apsiiOB.

[IpOBOIHUKY U TUBIEKTPUKH.

MoaenupoBaHH€e CUIIOBBIX JJUHHAM 3JIEKTPUUYECKOTO TOJISL.
HcTOYHUKY IOCTOSSHHOI'O TOKA.

JlericTBUSA SIIEKTPUYECKOTO TOKA.

DIJIEKTPUYECKUHN TOK B )KHIKOCTH.

I"a30BbIit pa3psi.

N3mepenne cuiibl TOKa aMIepMETPOM.

N3mepenne 31eKTpUuyecKoro HanpsKEHUs BOJIBTMETPOM.
Peocrar u marasuH cCOpOTUBIICHUN.

BzanmoeiicTBHE TOCTOSHHBIX MAarHUTOB.

MoaenupoBaHre€ HEBO3MOKHOCTH Pa3JieJICHUs TOJIFOCOB MarHUTa.
MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OmnsIT OpcTena.

MarnuTtHO€e nojie ToKa. IJIeKTPOMarHur.

JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DJIEKTPOABUTATENb TOCTOSHHOTO TOKA.

HccnenoBanue sBIEHUS 31€KTPOMAarHUTHOM MHIYKIUU.
OnsiTel Dapajes.

SHEPTHUU.

3aBUCHMOCTD HaIlrpaBJICHUA WHAYKIIMOHHOT'O TOKAa OT yCJ'IOBI/Iﬁ €0 BOBHUKHOBCHU .

DJeKTpOoreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnuvie pabomul u onvimol.
OmbITH IO HAOIOCHUIO IEKTPU3ALNH TeJl MHAYKIMEH U TIPH COPUKOCHOBEHUH.

1.
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10.
11.
12.

13.
14.
15.

HccnegoBanue aeicTBUS QJICKTPHUYICCKOI'O I10JI Ha ITPOBOAHUKH U JUDJICKTPUKH.

COopka u mpoBepKa pabOThI AIEKTPUIECKOM 1IETH MOCTOSTHHOTO TOKA.
W3mepenue u peryimpoBaHme CHITBI TOKA.
N3mepenue u peryampoBaHue HaPsKEHUS.

HccnegoBaHne 3aBUCUMOCTH CHJIBI TOKa, UAYHICTO Y€pe3 PE3UCTOP, OT COMPOTUBJICHUA

pe3ucTOpa U HANPSKEHUSI Ha PE3UCTOPE.

OHBITI)I, ACMOHCTPUPYIOIIHE 3aBUCUMOCTD JJICKTPUYCCKOro COMMPOTHUBIICHUA ITPOBOAHUKA

OT €ro JJIMHBI, TIJIOIIAaAU MOMNICPECYHOro CCUCHUA U MaTepuaja.

HpOBepKa mpaBujia CJIOXKCHUA Haprl)KeHI/Iﬁ IIpu 1IOoCJaACA0BATCIIBHOM COCAMHCHUN ABYX

PE3HCTOPOB.

HpOBCpKa mpaBujia JJis1 CUJIbI TOKA IMPU MapaJUICIIBHOM COCAUHCHHUU PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OmnpeenieHre MOIITHOCTH DJICKTPUUECKOTO TOKA, BBIZCISIEMON Ha PE3UCTOPE.

HccnenoBanme 3aBUCUMOCTH CHIIBI TOKA, UIYLIETO Yepe3 JaMIIOUKy, OT HalpsHKEHHUs Ha

HEH.
Onpenenenne KII/[ narpeBarens.
HccnenoBanne MarHUTHOTO B3aUMOJIEHCTBHSI IOCTOSTHHBIX MArHUTOB.

I/I3yquI/1e MAaromuTHOro II0Jidi TIOCTOSAHHBIX MArHuTOB TIIpU HUX O6’Be)]I/IHeHI/II/I n

pa3aeIeHHH.



16.  HccnenoBaHue NEHCTBUS JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
17.  OneIThl, JEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIbI B3aUMOJECHCTBUS KaTyIIKH C TOKOM U
MarHuTa OT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTyIIIKE.

18.  H3ydenue nelcTBUS MarHUTHOIO IOJIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u usyueHue padoThl FIEKTPOABUTATENSL.

20.  Usmepenue KII/] anekTpoaBUraTeabHOM yCTAaHOBKH.

21. OmnbITel MO HCCIECIOBAaHUIO SIBICHHUSA DJIEKTPOMAarHUTHOM WHIYKIMH: MCCIEIOBAHUE

WU3MEHEHUI 3HaYCHMsI MU HAIIPABJICHUS MHAYKIIHOHHOTO TOKA.
9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBrxkeHue. MartepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh MEXAHHYECKOTO
IOBUKeHMs. PaBHOMepHOe mpsAMONMHENWHOE JBWKeHue. HepaBHOMEpHOE INPAMOJIMHENHOE
nBukeHue. CpeaHsisi © MTHOBEHHAs: CKOPOCTh TeJla P HEPABHOMEPHOM JIBH)KEHUU.

VYckopenue. PaBHoyckopeHHOE npsMoauHeiiHoe aBkenre. CBoooHoe najgenue. OnbiTel [anuies.

PaBHOMepHOe 1BHkKEHME 110 OKpYXHOCTHU. Ilepno u yacroTa oOpaienus. JInnelHnas u yrioBas CKOPOCTH.
LleHTpOCTpEMHUTENBHOE YCKOPEHHUE.

IIepBbiii 3axk0oH Hprotona. Bropoii 3akoH Herotona. Tpernii 3akoH HproTona. IIpuHiuun cyneprnozunuu
CHIL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuita TpeHMsI: CHJIa TPEHHUS CKOJIbKEHHUS, CUJIa TPEHUS TIOKOS, JPYTHE BUJIBI
TpEHHUS.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TSTOTEHHUS. YCKOpEeHHE CBOOOIHOTrO majeHus. [IBHKeHHE IUIaHeT
Bokpyr Connua. IlepBas kocmMuyeckasi ckopoctb. HeBecoMocTh U nmeperpys3ku.

PaBHOBecue marepuanabHO TOUkH. AGCOMIOTHO TBEPOE Teno. PaBHOBecHe TBEPIOro Tella ¢ 3aKperIEHHON
OCbI0 BpauieHus. MomeHT cuibl. LieHTp TsxecTn.

Nmnynsc Tena. M3menenuwe umnynbca. WMmynbe cuibl. 3aKOH COXpaHEHUS HMIyibca. PeakTuBHOE
JBUKEHUE.

Mexanuueckasi paboTa 1 MOIIHOCTb. PaboTa cuil TSKEeCTH, yIpyrocTu, TpeHus. CBsi3b SHEPTUU U PabOTHI.
[TorenumanpHas dHeprus Tejaa, MOJHATOrO HaJ IMOBEPXHOCTBHIO 3eMiH. lloTeHIumanbHas sHeprus
ckaroil npyxunbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOM SHEprUU. 3aKOH COXPaHEHUS
MEXaHUYECKON DHEPTUN.

Hemoncmpayuu.
1. HabnroneHne MexaHM4YecKoro ABMKEHHSI TeJla OTHOCUTENBHO PAa3HbIX TeJl OTCUETA.
2. CpaBHeHHe nyTedl W TPAEKTOPHH ABM)KEHUS OJHOIO M TOTO K€ TeJa OTHOCUTEIBHO

PAa3HBIX TEJ OTCYETA.

3. N3MepeHne CKOPOCTH U YCKOPEHHUS MPSIMOJIMHEWNHOTO ABUKECHUS.

4. HccnenoBanue Npu3HaKOB PAaBHOYCKOPEHHOTO JIBUKEHUS.

5. HaGntoneHue nBrkeHUs Tena 1o OKPYKHOCTH.

6. HaGntonenne mMexaHMUYECKUX SIBJICHUH, MPOUCXOAALIMX B cucTeMe oTcuéra «Temexkar
pHu €€ paBHOMEPHOM U YCKOPEHHOM JABM)KEHUU OTHOCUTENIbHO KaOuHeTa (GU3HKH.

7 3aBHUCHMOCTb YCKOPEHMS TeJIa OT MacChl TeIa U IEUCTBYIOIIEW HA HETO CHJIBI.

8. Habtoienue paBeHcTBa CUIT TPU B3aUMOJIEHCTBUU Tell.

9 N3meHeHue Beca Tena IpyU yCKOPEHHOM JIBUKEHUH.

10.  Ilepenaua ummysbca Ipu B3aUMOJEHCTBUU TEIL.

11.  IIpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUU TEJI.

12.  CoxpaHeHue UMIyjbca PU HEYIPYTOM B3aUMOAECHCTBUH.

13.  CoxpaHeHue UMIMyibca pu a0CONIIOTHO YIIPYTOM B3aUMOJIEHCTBUH.

14.  HaGumoneHue peakTUBHOTO JBMXKEHUS.

15.  CoxpaHeHHe MeXaHHYECKOW YHEpruu Npu CBOOOIHOM IMaJICHUU.



16.  CoxpaHeHue MeXaHW4YEeCKOW SHEPTUU MpHU ABMKEHHUHU TeJa MO/ JeHCTBUEM MPY>KUHBI.
Jlabopamopnwvie padbomot u onvimol.
1. KoHncTpynpoBanue Tpakta Juis pasroHa W JajbHEHIIEro pPaBHOMEPHOTO JIBHYKEHUS
HIApUKA WU TEJIEKKH.

2. Omnpenenenue cpeaHel CKOPOCTH CKOJIbKEHHS OpycKa WM JABWXKCHHS INApUKa I10
HaKJIOHHOM IIOCKOCTH.

3. OnpeneneHne yCKOpPEHHMsSl Tejla IPU PAaBHOYCKOPEHHOM JIBM)KEHMM 110 HaKJIOHHOMU
IIJIOCKOCTH.

4. HccnenoBanue 3aBHCHMOCTH IIYTH OT BPEMEHH INPH PAaBHOYCKOPEHHOM JBMKEHUU 0e3
Ha4aJbHOW CKOPOCTH.

5. [IpoBepka runotessl: €ciau MpU PaBHOYCKOPEHHOM JABM)KEHHUU 0€3 HayalbHON CKOPOCTH
IIYTH OTHOCSTCS KAK Psii HEYETHBIX YMCEN, TO COOTBETCTBYIOLIUE MPOMEKYTKHA BPEMEHU
OJIMHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHs CKOJIBKEHHS OT CHJIBI HOPMAJIBHOI'O
JABJICHUS.

7. Onpenenenre kKodphuIuEeHTa TPEHUS CKOJIBKCHHUS.

8. Onpenenenne KECTKOCTU MPYKUHBI.

9. Onpenenenne pabOThl CUIBI TPEHUS IMPU PAaBHOMEPHOM JBHXKEHMM Teja 110
TOPU30HTAILHON IIOBEPXHOCTH.

10. Ompenenenue pabOTBl CHIIBI YIPYTOCTH TPH TMOABEME Tpy3a C HCIHOJIb30BAaHUEM
HEMOJIBYKHOTO U MOJABHKHOTO OJIOKOB.

11.  H3ydeHue 3aKOHA COXPAaHEHHUS SHEPIHUHU.

Pa3nen 9. Mexannuyeckue K0J1e0aHUA U BOJHBI.

KonebarenpHoe naBmkeHne. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHWIA: IEPHOJ, YacTOTa, aMIUIHTY/A.
Matematuueckuidi W TPYXUHHbIH MasTHUKU. [IpeBpaiieHue »sHeprud Mnpu KojedaTeabHOM
JIBUKEHUU.

3aryxarmue koneOanus. BeiHyxkzaennole koneOaHusi. Pezonanc. Mexanuueckue BoiHbl. CBOHCTBa
MCXAaHHNYCCKHUX BOJIH. HpOI[OJ'II)HI)Ie 158 HOHCp@‘IHBIC BOJIHBI. I[J'II/IHa BOJIHBI H" CKOpOCTI) eé
pacnpocTpaHeHusi. MexaHn4eCcKre BOJIHBI B TBEPAOM TeJI€, CECMUYECKUE BOJTHBI.

3Byk. [ poMKOCTH 3ByKa U BbIcOTa TOHA. OTpaskeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. Habmtonienue xosnebanuii Te noj 1eHCTBUEM CHUIIbI TSYKECTH U CUJIbI YIIPYTOCTH.

2. Habmtonienue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

3. HabmtoneHune BBIHYX/I€HHBIX KoJeOaHUI 1 pe30HaHca.

4. PacnipocTpanenue npoJoabHbBIX U MONEPEUHBIX BOJIH (Ha MOJIENN).

5. HabntoneHne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

6. AKYyCTHUYECKHUI PE30HAHC.

Jlabopamopnwvie padbomut u onvimol.

1. Omnpenenenre 4acToThl U Mepro/ia KouedaHuil MaTeMaTH4eCKOro MasiTHUKA.

2. Omnpenenenne 4acTOThI U MEpHOa KoleOaHUH NPY>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TEpHOAa KoleOaHWH MOJBEIIEHHOIO K HHUTHU Tpy3a OT
JUTMHBI HATH.

4. HccnenoBanne 3aBUCHUMOCTH IEpHOJa KoJeOaHUN MPYKUHHOTO MasTHUKA OT MacChl
rpysa.

5. ITpoBepka HE3aBUCUMOCTH MEpPHOAA KoJIeOaHUil Ipy3a, MOABEUIEHHOTO K HUTH, OT MacChl
rpysa.

6. OmnBITH, JEMOHCTPUPYIOIINE 3aBUCUMOCTh MEpUOJia KOIeOaHU MPYKHHHOTO MasTHUKA

OT Macchl Ipy3a 1 KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHust CBOOOIHOTO MaACHUSI.



Paszgea 10. JjieKTpOMArHuTHOE MOJIE M DJIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHuTHOE TI0JI€. JJIEKTPOMArHUTHBIE BOJIHBL. (CBOMCTBa 3JE€KTpoMarHUTHbIX BoOJIH. [llkana
ANEKTPOMArHUTHBIX BOJIH. Vcronbp30BaHNe 3J1€KTPOMAarHUTHBIX BOJIH JUISl COTOBOM CBSI3U.

DneKkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BosiHOBBIE CBOIICTBA CBETA.
Jlabopamopuvie pabomsl u onvimol.
1. N3ydeHne CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIBHOTO TesnedoHa.

Pa3nen 11. CBeToBbIe sIBICHHS.

JlydeBasg monenb cBera. Mctounuku ceera. [IpsimonuueliHoe pacnpocTpanenue cpeta. 3atMenus CoJiHia u
Jlynsl. OTpaxkenue cBeta. [1nockoe 3epkano. 3aKoH OTpakKeHHUs CBETA.

[Ipenomiienue cBera. 3akoH npenomieHus ceeta. [loaHoe BHyTpeHHee oTpakeHue cBera. VMcnonb3oBanue
MOJIHOTO BHYTPEHHET0 OTPAKEHUSI B ONITUUECKUX CBETOBOJAX.

Jlunza. Xox nyueil B nuH3e. Ontuueckas cucrema ¢oToanmnapara, MUKpOCKONa U Teneckomna. [a3 kak
ONTHYECKasi CUCTEMA. BIM30pPyKOCTh U 1aIbHO30PKOCTb.

Paznoxenue Genoro ceera B cnektp. OnbiTel HetoToHa. CrokeHue CHeKTpaidbHBIX LBETOB. [lucmepcus
CBeTa.

Hemoncmpayuu.

1. [IpsiMonrHEHOE pacpOCTPaHEHHUE CBETA.

OTtpaxxeHue cBera.

[Tonyuyenune n300paskeHHit B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomiienune ceera.

OnTUYeCKUN CBETOBOI.

Xon nydeit B cobuparolieit muH3e.

X0 ayden B pacCeuBaroLIen JIMH3E.

[Tonyuyenne n300paxeHUil ¢ TOMOIIBIO JINH3.

W N kW

[Tpunumn neficTBus gporoanmnapara, MUKpPOCKOIA U TEJIECKOIIA.
10.  Mogens ria3sa.

11.  Pa3noxeHue 6enoro cBeTa B CHEKTP.
12.  TlomyueHue Genoro cBeTa MpH CIOKEHUU CBETA PAa3HBIX IIBETOB.
Jlabopamopuvie pabomol u onvimel.
1. HccnenoBanue 3aBUCUMOCTH yIila OTPaKEHUSI CBETOBOTO JIyda OT YyIJla MaJeHHsL.
2. N3yuyeHne xapakTepUCTHK U300paKeHUs MPeIMeTa B INIOCKOM 3epKaJie.
3. HccnenoBanue 3aBUCUMOCTH YIila MPEJIOMJIEHHsS] CBETOBOTO Jiyya OT yIJla HaJeHHusl Ha

I'PaHULE «BO3yX—CTEKIIO».

[Tonyuenune n300paskeHH C TOMOIIBIO COOMPAIOIIEH JTUH3HI.

Onpenenenre (OKYCHOTO PACCTOSIHUS M ONTHYECKON CHJIbI COOMpAIOLIEii TNH3bI.

OnbITHI 110 Pa3JIKEHUIO OEJI0T0 CBETa B CIIEKTP.

OnbITHl MO BOCHPUATHIO LBETAa NPEAMETOB NPU UX HAOMIONEHUHM Yepe3 IIBETOBBIC

(GUIBTPHIL.

Pa3znen 12. KBanToBble sIBJIeHHUA.

OmneiTel Pe3epdopaa u mmanerapHas moaens atomMa. Mozens atoma bopa. Mcnyckanue u norsoiieHue
ceera aromMoM. KBaHThI. JIMHEWYaTbIe CIEKTPHI.

PagnoaktuBHOCTh. Alnbga, O6era- U ramma-usnydeHus. CTpoeHue aroMHoro siapa. Hykionnas monenb
aTOMHOTO siipa. M3otonsl. PagnoakTruBHble npeBpaenus. Ilepuon nonypacnana aToOMHBIX s1€ep.

SAnepHbie peakiu. 3aKOHBI COXPaHEHUS 3apsI0BOTO U MAaCCOBOI'O YMCE. DHEPIusl CBSI3U aTOMHBIX SIZIEP.
CBs13b Macchl U dHeprun. Peakiuu cuntesa u aenenus saep. Ucrounnku sneprun CoitHIa U 3BE3I.

SAnepnas sHepreTuka. JleiicTBYS paAOaKTUBHBIX U3JIyYE€HUH Ha )KUBBIE OPraHU3MBI.

Nouv s



emoncmpayuu.
1. CrexTpsl U3IIy4EeHHS U TIOTJIOMIECHUS.
CrexTpsl pa3IuvYHBIX Ta30B.

3. CrnexTp Bomopoa.
4. Habmronenue TpexoB B kamepe Buibcona.
5. Pabora cuérurka HOHU3UPYIOIUX U3TYIECHUH.
6. Perucrpanus nznydeHus NpupoJHbIX MUHEPAJIOB U IIPOAYKTOB.
Jlabopamopnwvie padbomot u onvimeol.
1. Habnronenune CrijloniHbIX U IMHEWYAThIX CIIEKTPOB U3ITyUCHHUS.
2. HccnenoBanue TPEKOB: HM3MEPEHUE SHEPrUM 4YacTULBI 110 TOPMO3HOMY MHyTH (IO
¢dororpadusam).
3. W3mepeHue painoakTUBHOTO (poHa.

IHoBTOPHUTEIBbHO-0000 AU MOTYJIb.

[ToBTOpUTENBEHO-0000IIAIONINI MOYIIb TPEHA3SHAYCH JUIS CUCTEMAaTH3alui U 0000IIeHUsT IPEAMETHOTO
COJZICpKAHUSL M OIbITA JAEATEIBHOCTH, NMPHOOPETEHHOTO MPU HM3YyYEHHH BCEro Kypca (usmkm, a
TaKXe JUIsl HOATOTOBKU K OCHOBHOMY T'OCYAAPCTBEHHOMY 3K3aMeHy 0 Gpu3uKe A 00ydyaromuxcs,
BBIOpABIINX ATOT y4EOHBIN MPEIMET.

[Ipn u3yueHum AAHHOTO MOAYJIS PEAIHU3YIOTCS M CHUCTEMATHU3UPYIOTCS BHJIBI JESITEIbHOCTH, HA OCHOBE
KOTOpBIX OO0ECcleyuBaeTcsi JOCTHKEHUE IMPEIMETHBIX M METANpeAMETHBIX IUIAHUPYEMBIX
pe3ysbTaToB 00ydeHUs, (OPMUPYETCS €CTECTBEHHOHAy4YHasi IPaMOTHOCTb: OCBOEHUE HAYYHBIX
METOZIOB HCCIEIOBaHMS SIBJICHUNH TNPUPOABI U TEXHUKH, OBJIQJCHUE YMEHUSMHU OOBICHSITH
¢bu3nyeckue ABICHUS, IPUMEHSS MTOJyYeHHbIE 3HaHUs, PELIaTh 3a7aui, B TOM YHCJIE KAaUeCTBEHHbIE
U DKCIEPUMEHTAJIbHbIE.

[IpyHIMNIMAIBHO EATENIBHOCTHBIM XapakTep [JaHHOIO pasfelia pealn3yercs 3a CY4ET TOro, 4To
o0yyaroluecst BHIIOIHSIOT 3aJJaHKsl, B KOTOPbIX UM IIPEIaraercs:

Ha OCHOBE IOJIyYEHHbIX 3HAHUH PAaclO3HaBaTh U HAYYHO OOBSCHAThH (PM3NYECKUE SBICHUS B OKpYXKarollen
IIPUPO/IE U TIOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIIEI0BaHUs (PU3UUECKUX SIBJICHUI, B TOM YHUCIIE JUIsS IPOBEPKH TUIIOTE3
U TIOJTyYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayyHble OCHOBBI HanOojiee Ba)KHBIX JOCTH)KEHHI COBPEMEHHBIX TEXHOJIOTHi, Hampumep,
MPaKTUYECKOIO  HCIOJIb30BAHUSA Pa3IMYHbIX HCTOYHUKOB OHHEPrMM HAa OCHOBE 3aKOHa
MIPEBPALICHUS U COXPAHEHMSI BCEX U3BECTHBIX BUOB SHEPTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

KoanuectBo yacoB
Ne HaumeHnoBanue pasnenos u DyekTpoHHbIe (1U(ppoBHIE)
KonrtposabHbie IIpakTnueckue
n/n TeM IMPOrpaMMBbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI

Pa3neu 1. ®usuka u e€ posib B NIO3HAHUHN OKPY’KAIOIIEro MUpa

11 ®du3uka - HayKa O 5 bubmmoreka [JOK
' pUpoze https://m.edso00.ru/7f416194
bubmuorexa [JOK
12 Du3HHECKHE BenH bl 2 05 https://m.edso00.ru/7f416194
13 EcrecTBeHHOHAY4YHBII 5 1 bub6mmorexa [IOK
' METO/1 O3HAHUS https://m.edso00.ru/7f416194
Utoro no pazneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHUH BellecTBA
bubmuoreka [JOK
2.1 1
CTpoetie belliectsa https://m.edso00.ru/7f416194
JIBrxeHue u
2.2 B3aWMOJICCTBHE YaCTH 2 1 bubmorexa [JOK
' s H https://m.edso00.ru/7f416194
BEIIICCTBA
53 ArperaTtHble COCTOSTHHS 5 1 bubnnoreka [JOK
' BELIECTBA https://m.eds00.ru/7f416194
Uroro no pazneny )
Pazpnen 3. /IBuikeHune u B3aumMoaeiicTBue e
31 Mexanudeckoe 3 bu6mmoreka [IOK
' JBIDKEHUE https://m.edso0o.ru/7f416194
3.9 Huepuus, macca, 5 1 1 bu6nmoreka [JOK
' IIOTHOCTh https://m.edso00.ru/7f416194
bu6mmoreka [JOK
. .B 1 1 2
33 (una. Bt cin 3 https://m.eds00.ru/7f416194
Hroro no pasneny 21
Paznen 4. /laBiienue TBEPABIX TeJl, dKUAKOCTEH M ra30B
Hasnenue. Ilepenaua
41 JABIICHUS TBEPIBIMHU 3 bubmuoreka [JOK
' TEJIaMH, KUJKOCTIMU U https://m.edsoo.ru/7f416194
razaMmu
bubmuoreka [JOK
4.2
Hlanetie xKHAKOCTH > https://m.edso0.ru/7f416194
bu6nmoreka [JOK
4.3 A 6
TMOC(EpHOC AaBICHHC https://m.eds00.ru/7f416194
JleficTBUE KUIAKOCTH U
4.4 ra3a Ha TIOTpyKEHHOE B 7 1 3 Bubmmorexa LIOK

HUX TCJI0

https://m.edsoo.ru/7f416194
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Hroro no paszueny 21

Paznen 5. Pabora u MOIIHOCTB. JHeprus

bubmunorexa LIOK
! R — ° . https://m.edso0.ru/7f416194
bubmunorexa LIOK
> R ° ! https://m.edso0.ru/7f416194
bubnuoreka [IOK
> Miexammicera suepra ) ! L https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO

YACOB 10 TIPOTPAMME 68 5 12,5



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

TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
HanMeHoBaHMe KoauuyectBo yacoB
(] nekTpoHHbIE (UPPOBHIE)
pa3iesioB U Tem Kontposbubie IlpakTunyeckue
n/n Bcero o0pa3oBaTelibHbIE peCypChl
NpOrpamMmbl padoThI padoTshI
Pa3neu 1. TenioBble siBIeHUSA
11 Crpoenue u 7 1 bubnmoreka [JOK
' CBOICTBA BEILIECTBA https://m.edsoo.ru/7f4181ce
T
12 CILIOBEIC 21 1 5 bu6nuoreka [IOK
MPOLECCHI https://m.edsoo.ru/7f4181ce
Hroro no pazueny 28
Pa3nen 2. DjiekTpuyecKHe H MATHUTHBIE SIBJIE€HUSA
DIIEKTpUYECKHUE
3apsiIbl.
2.1 3ap ai[KeHHHe Tena 7 1 1 bubmorexa LHOK
' P https://m.edsoo.ru/7f4181ce
U UX
B3aMMO/ICHCTBUE
29 [TocTostHHBII 20 1 7 bubmuorexa [JOK
' DIEKTPUYECKHI TOK https://m.edsoo.ru/7f4181ce
53 MarauTtHsie 6 15 bubnnoreka IIOK
' SBJICHHS ' https://m.edsoo.ru/7f4181ce
54 DneKTpoMarHuTHas 4 1 bubnuorexa [HOK
' WHTYKIIAS https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO
YACOB IO 68 5 145
I[TPOI'PAMME

TEMATHUYECKOE IINTAHUPOBAHME 9 knacc


https://m.edsoo.ru/7f4181ce
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KouunyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
pa3aesioB U TeM Kourpoabnbie IIpakTuueckue
n/n Bcero oOpa3oBaTejibHbIE
NMPOrpamMmbl padoThI padoThbI
pecypchbl
Pa3zgen 1. Mexanun4deckue siBJICHUSA
MexaHudeckoe
11 JIBIDKEHHE U 10 1 1 bubnmoreka [JOK
' CIIOCOOBI €T0 https://m.edsoo.ru/7f41a4a6
OTMCaHUs
12 BzaumoneiictBrue 20 1 3 bubmuoreka [JOK
Tell https://m.edsoo.ru/7f41a4a6
13 3aKOHBI 10 1 3 bubmuoreka [JOK
COXpaHEeHUs https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pazgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
51 MexaHn4ecKkue 7 3 bubmuoreka [JOK
' Konebanus https://m.edsoo.ru/7f41a4a6
59 Mexanngeckue 8 1 3 bu6mmoreka [JOK
' BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3nen 3. DiekTpoMaruuTHoOe moJjie

H 3JICKTPOMATrHUTHBIC BOJIHBI

DJIeKTPOMarHUTHOE
31 oJic u 6 2 bubmuorexa [JOK
' 5JIEKTPOMATHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJIHBI
Hroro no pazneny 6
Pasznen 4. CBeToBbIe ABJICHUSA
3aKOHEBI
4.1 ACIIPOCTPAHEHUA 6 1 2 bubmmorexa LOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
cBeTa
JIuH3el 1 By 10K
HOIMoTEKa
4.2 OTTHHACCRIE 6 3 https://m.edsoo.ru/7f41a4a6
npudopbI
Pasnoxxenne Eub 1IOK
HOIMoTEKa
4. 2
3 Oenoro crera B 3 https://m.edsoo.ru/7f41a4a6
CIIEKTP
Hroro no paszneny 15
Pa3gen 5. KBaHToOBLIE SIBJIEHUS
Hcenyckanue u
51 [IOTJIOIIIEHUE CBETA 4 1 Eubmiorexa LOK
' m https://m.edsoo.ru/7f41a4a6
aTOMOM
5.2 Crpoenue 6 1 bubnuorexa [IOK
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aTOMHOTO sipa https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK

>3 FLACpHEIC peaKiiHH ! 1 1 https://m.edsoo.ru/7f41a4a6

Hroro no pazueny 17

Pa3zgea 6. [loBTOpUTEIHHO0-00001IAOIMH MOYJIb

[ToBTOpEHME N
000011IEHNE

6.1 cojiepKaHus Kypca 9 2 bubmorexa [OK
| o . https://m.edsoo.ru/7f41a4a6
¢busuku 3a 7-9
KJ1acc
Hroro no pazueny 9
OBILIEE KOJIMYECTBO
YACOBIIO 102 6 27

[NPOTPAMME
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KAJIEHJAAPHO - TEMATHYECKOE IINTAHUPOBAHUE
du3uka 7 kiaace
2 yaca B Heaearo. Beero - 68 yacos

n/n

Tema ypoka

HUnempykmaoie no Th. dusznka — Hayka o
npupoe. SBneHus npuposl. Guzndyeckue
SBJICHUS

KoJj-Bo
4acoB

Jlara

Mo MJIany

no (paxkry

Mexanuueckue, TeIIoBbIe, JIEKTPUUECKHE,
MarHUTHBIC, CBETOBBIC, 3BYKOBBIC SIBIICHUS

du3nyecKue BEIIMYUHBI U X U3MEPEHHE.
Jlabopamopuasa pavomaNel «Onpeodenenue
NOKA3AHULL U YeHbl OeleHUsl USMEPUMENbHO20
npubopax

Ypox-uccneooeanue "Hsmepenue memnepamypol
npU NOMOWU HCUOKOCMHO20 mepMomMempa u
oamyuxa memnepamypuot”

Kak ¢u3uka u apyrue ecTeCTBEeHHbIE HAYKU
U3Y4aloT pupoay. EcrecTBeHHOHAYUHBIN METO
no3Hanus. Onrcanue GU3NIECKUX SIBICHUH C
ITOMOTIITBIO MOJEIICH

Ypok-uccneoosanue "llposepra cunomeswi:
0aIbHOCMb NOAEMA WAPUKA, NYUJEHHO20
20pU30HMANbHO, mem Oonbule, yem Oovule
evicoma nycka"

CTpOCHI/IC BCIICCTBA. OHBITBI, JOKa3bIBAIOIIHEC
AUCKPETHOC CTPOCHUC BCUICCTBA. MOJ'IeI(yJ'H)I.

10

BpoyHoBckoe nBrxkeHMe [[BHKEHIE YaCTHIT
BemectBa. uddysus.

Ypok-uccneoosanue « Onvimol no nabr00enuio
MeNn08020 PACULUPEHUSL 24308

ArperaTHble COCTOSIHUS BelllecTBa. B3anMocBsi3b
MEXly CBOMCTBAMU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX U UX aTOMHO-
MOJIEKYJISIPHBIM CTPOEHUEM.

11

Konrtpoabnas padora Nel no remam: « Qusuxa
U ee posib 8 NOZHAHUU OKPYICAIOWE20 MUPAy,
«llepsonauanvuvie ceedenus 0 cmpoeHuu
seuecmeay

12

13
14

Mexannueckoe qBukeHue. PaBHomMepHOE 1
HEPAaBHOMEPHOE JIBUKECHHUE

Cxkopoctb. EnuHuIbI cKOpocTH

Pacuer IMYyTH 1 BpEMCHU ABHUXKCHUA




Nuepuust. 3akoH unepiuu. BzanmoencTeue tein

15 KaK IPUYMHA U3MEHEHUS CKOPOCTH JIBHYKCHUS
ten. Macca. M3mepenue Maccesl Tedl.

16 [TnotHOCTH BemecTBa. PacueT macchl u 00bema
TeJa Mo €ro MJIOTHOCTH

17 Jlabopamopnas pabomaliNe2 «Onpedenenue
NJIOMHOCMU MBEPOO20 Menay

18 Pentenue 3amaud mo treMe "IlimoTHOCTE BemtecTna"
KonTpoabsHnas padora Ne2 nmo remam:

19 «Mexanuueckoe osusicenue. Macca, niomuocmo
meiny,

20 Cua Kak XxapakTepUCTHKA B3aUMOACHCTBUS TEJ.

21 Cwita ynpyroctu. 3akoH ['yka
Jlabopamopuasa paboma Ne3 «HU3yuenue

22 3asucumocmu pacmsicenus (Oegpopmayuu)
APYACUHBL O NPUTLOHCEHHOU CUTLBLY

23 SBnenune Tarorenus. Cuia TSHKECTH

24 CBsi3b MEX1y CHIION TSKECTH U Maccoil Tena. Bec
Tena. HeBecomocTs.

Cwta TsbKecTH Ha Apyrux miaHerax. Gusndeckue

25 XapaKkTEepUCTUKHU IIaHeT. Pemenue 3a1a4 o teme
"Cuna tsxectu"”

26 N3mepenue cui. Jlunamomerp

97 CroxxeHue AByX CHUJI, HalPaBJIE€HHBIX 110 OJHON
npsMoil. PaBHozAeHCTBYOIas CUII

28 TpeHue CKoIbKEHNS U TpEeHUe NOKos1. TpeHue B
MIPUPOJIE U TEXHUKE
Jlabopamopuasa paboma Ned «H3yuenue

29 3a8UCUMOCTU CUTILL MPEHUsL CKOIbICEHUS OM
CUTIbL 0ABTIeHUs U XaAPAKMepPa CONPUKACATOUWUXCSL
nogepxHoCmen»

30 Pemenue 3anay Ha onpeneneHue
PAaBHOJIEUCTBYIOIEH CUIIBI
Pemenue 3amau mo remam: «Bec Tenay,

31 «['papuueckoe nzobpaxenue cuny, «Cuib,
«PaBHOIEUCTBYIOIIAs CUID)

KonTtpoabHnas padora Ne 3 mo remam:

39 «Mexannueckoe aBKeHuey, «Macca,
IUIOTHOCTBY, «Bec Tenay, «'paduueckoe
n3o00paxenue cuimy, «CHITbD)

33 Jasnenue. CriocoObl yMEHbILIEHUS U YBEIHUUEHUS
JIaBJICHUS

34 JlaBnenue raza. 3aBUCUMOCTb JIABJICHUS Ta3a OT




00bEMa, TeMIiepaTyphl

Ilepenaua naBneHus TBEPABIMU TEIAMMU,

35
JKUIKOCTSIMH U razaMu. 3akoH Ilackais

36 JlaBneHue B ®UJIKOCTHU U T'a3e, BRI3BAHHOE
JEHCTBUEM CHITBI TSKECTH.

37 Pemenue 3anau no reme «/lapneHue B )KUIKOCTH
u rase. 3akoH [lackamns»

38 Coob1maronmecs: cocybl

39 [M'uapaBnuyeckuii nmpecc

40 ManomMmertpsl. I1opiHEeBOM KUIKOCTHBIN HACOC

41 Bec Bo3ayxa. Atmocdepa 3emiu. [Tpuannsl
CYIIECTBOBAHUS BO3AYIIHON 00OIOUKH 3EMIIH.

4 H3mepenne armocdepHoro aasneHus. OnbIT
Toppuuennu

43 3aBUCUMOCTBH aTMOC(EPHOTO JIaBICHUS OT
BBICOTBI HaJl YPOBHEM MOPS

44 bapomerp-anepoun. AtmocdepHoe 1aBleHue Ha
Pa3IUYHBIX BBICOTAX

45 Pemenue 3amau mo teme " ATmocdepHoe
napjexue"

16 JleficTBHE )KUIKOCTH U Ta3a Ha IOTPYKEHHOE B
HUX TeJI0. ApXUMeI0Ba CUIIa

47 Pemmenue 3aa4 Ha pacueT ApXUMET0BOI CHUITBL.
Jlabopamopuasa pavoma Ne 5 «Onpeoenenue

48 sblmanKugarowell Cubl, oeticmayioujeli Ha mejo,
HOCPYIHCEHHOE 8 HCUOKOCTDLY
Jlabopamopuasa paboma Ne 6 «Vccneoosanue

49 3aeucumocmu geca meid 6 600e om 00veéma
HOCPYIHCEHHOU 8 IHCUOKOCb Yacmu mejay

50 [InaBanue ten. [lnaBanue cynos.
Bo3nyxormiaBanue
Jlaoopamopunaa paboma Ne7 "Koncmpyuposanue

51 apeomempa uiu 100KU U onpeoeieHue eé
epy3onoovémuocmu"
Pemenue 3amauy mo temam: «IllnaBanue cymos.

52 BosnyxomnaBanuey, «JlaBieHne TBEpIbIX TeE,
KUAKOCTEH U Ta30B»

53 KonTpoasnas padora Ne 4 «/[aBineHue TBepabIxX
TeJI, KUJKOCTEHN U ra30B. 3aKOH ApXUMeETa»

54 Mexannueckas pabota. Exenuisr paboThl

55 MoirHocTh. EAMHUIIBI MOIIHOCTH

56 Ypoxk-uccneooeanue "Pacuém mownocmu,

pazeusaemoil npu noovéme no secmuuye”




[IpocTeie Mexanu3Mmbl. Peruar. PaBHOBecue cuil Ha

S7
pblyare
Pbruaru B TexHuke, ObITY U IPUPO/IE.

58 Jlabopamopuasa pavoma Ne8 «Hccrneoosanue
VCI08ULL PABHOBECUSL PbIUaA2a»

59 Pemenue 3anau no Teme «YciioBusi paBHOBECHUS
pbIyara»
KoadduimenT nonesHoro neicTBus MEXaHU3MA.

60 Jlabopamopnasn paooma Ne9 « Usmepenue KIT/[
HAKJIOHHOU NAOCKOCTUY

61 Pemenue 3agau mo teme "PaboTta, MOIIIHOCTb,
KIL"

62 Mexannueckas sHeprus. Kunernueckas u
MOTEHIIMAaIbHAs SHEPTUs

63 3aKOH COXpaHEHUsI MEXaHHMUECKOW YHEPTUU
Ypok-axcnepumenm no meme

64 "Oxcnepumenmanvroe onpeoeneHue usMeHeHUs
KUHemu4eckou u nomeHyuaibHou SHepauu npu
CKamul8anuu mena no HaKJIo0HHOU niockocmu"

65 KontpoabsHnasi padora Ne 5 no teme «Pabora.
MortHOCTb. DHEPTUsH

66 PesepsHblii ypok. Pabora ¢ TekcTamu 1o Teme
"MexaHnueckoe JBHUKeHHE"

67 PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o Teme
"JlaByieHNE TBEPIBIX TEJI, )KUJIKOCTEN U razoB"

68 PesepsHslil ypok. Pabora ¢ Tekctamu 1o teme

"Pabora. MomHocTs. DHeprus"

OBULIEE KOJIMYECTBO YACOB 110
IMPOI'PAMME

68




KAJIEHJAPHO - TEMATHYECKOE IINTAHUPOBAHUE

dusuka 8 kiaace

2 yaca B Heae10. Becero - 68 yacaos

Ne Koa-Bo Jara
n/ Tema ypoxa 1acop 1o MJIAHY no gakry
n
1 OCHOBHBIE MOJIOXKEHUS MOJIEKYJIIPHO-KMHETUYECKOU 1
TEOPHH U MX OIBITHBIC TIOATBEPIKICHHS
2 Macca u pazMep aTOMOB U MOJICKYJI 1
3 Mopenu TBEPAOTO, KUAKOTO M ra3000pa3HOr0 COCTOSHUMN 1
BELIECTBA.
OOBsicHEeHHE CBOWCTB TBEPIOTO, KHUIKOTO U
4 ra3o00pa3HOro COCTOSHUI BEIIECTBAa HA OCHOBE 1
IIOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKON TEOPUH
5 Kpucrannuueckue u amopdHsie Tena. TermnoBoe 1
paciivpeHue U cxaTue
5 CmaumnBanue 1 KanwuIsipHOCTh. [loBepXxHOCTHOE 1
HaTSKCHHE
7 KonTtpoabsnas paéoraNel no teme «Cmpoenue u 1
ceolicmea geuiecmea)
3 Temmnepatypa. CBsi3b TEMIIEpaTyphbl CO CKOPOCTHIO 1
TEIJIOBOTO ABM)KCHUS YaCTHII
9 Buytpennss sneprusi. CrnocoObl ”3MEHEHUs! BHYTPEHHEH 1
SHEPTUHU
10 TennonpoBoaHocTs. Bubl Temionepenaun 1
Ypoxk-kondepenuns "lIpakTrueckoe uCnoib30BaHUE
11 TEIUIOBBIX CBOMCTB BEIIECTB M MAaTEPUAJIOB B LIEJSIX 1
sHeprocoepexeHus"
12 KonnuecTBO TEINIOTEHL. Y aenbHas TEINIOEMKOCTE 1
13 VYpaBHeHHe TemIoBoro 6ananca. TemiooOMeH U TEIIoBoe 1
paBHOBeECHE
Jlabopamopnas paboma Nel "Viccnedosanue sgnenus
14 Menio0oMeHa npu CMewU8aHuU X0JI00HOU U 2opsayeti 1
800b1"
15 Pacuer konuuecTBa TEMIOTHI, HEOOXOAUMOTO IS 1
HarpeBaHus TeJla U BBIIEISIEMOr0 UM MPU OXJIaKIECHUN
16 Jlabopamopnasa pavoma Ne2 "Onpeodenenue yoenvHot 1
menjnoemkocmu geujecmea’
17 OHeprus TOIMBA. Y IelbHasl TENJI0Ta CTOPAHUS 1
18 [1naBneHue U OTBEpAEBAHNE KPUCTAIIMYECKHUX TEJl. 1
VeapHas TEIIOTA IJIAaBICHUS
19 Jlabopamopnas padboma Ne3 "Onpeoenenue yoenvroti 1

mensiomul niaeienus ivoa’




20

[TapooOpazoBanue u KoHIeHCcaus. Mcnapenue

Kunenue. Y nenpHas Temiota mapooOpa3oBaHus U

21 KOHJICHCALIUU. 3aBUCUMOCTb TEMIIEpPaTypbl KUIIEHUS OT
aTMOC(EepHOTO TABICHUS

99 Brnaxnocts Bo3nyxa. Jlabopamopnas paooma Ned
"Onpedenenue omHocumenbHoU 61aANCHOCMU 8030yxa”

23 Pemenwuie 3a1a4y Ha onpesielieHne BIaKHOCTH BO3TyXa

24 [TpuHnuBl paboTHI TEIIOBBIX ABUTaTENEH. [lapoBas
TypOuHa. /[Burarens BHyTPEHHETO CrOpaHus

o5 KII/ TermoBoro nurarens. TennoBble ABUTATENN U
3aIuTa OKpysKaroleil cpeibl

26 3aKOH COXpaHEHMSI U IIPEBPALLEHUS SHEPTUU B TEILUIOBBIX
nporeccax

97 Pemrenue 3agaud mo treMe "TerioBrle aBicHuA. I3MeHeHNe
arperaTHbIX COCTOSIHUI BemiecTa"
KonTtpouabnas pa6oraNe2 no teme "Tennossbie

28 siBJieHnsi. U3MeHeHHe arperaTHbIX COCTOSTHMIA
BemecTna"

29 Onexrpuzanys Tel. J[Ba poaa 3IeKTpHYECKUX 3apsiOB

30 Ypox-uccneoosanue "Onexmpusayus men unoykyueti u
npu conpuxocHogenuu"

31 BsaumopeiictBue 3apspkeHHbIX Tedl. 3akoH Kynona

39 DnexTpuueckoe mojie. HanpsskeHHOCTh 3JeKTPUYECKOTo
nosist. [IpuHIMI cynepno3uuumy JEKTPUIECKUX MOJIEH

33 Hocurenu snextpudeckux 3apsaoB. DJIeMeHTapHbIN
3apsan. CtpoeHue aToma

34 [IpoBOAHMKY M TUAIEKTPUKU. 3aKOH COXPaHEHHUS
ANEKTPUYECKOro 3apsa. Pemenne 3anau

35 KonTtpouabnas paéoraNe3 nmo reme «nexkmpuueckue
3apaovl. 3apadceHHble mena u ux 63aumooeiicmeue)

36 DNEKTPUUYECKUH TOK, YCIIOBUS €T0 CYIIECTBOBAHUS.
HcTouHUKH 3IEKTPUYECKOTO TOKA

37 JleicTBUSI 2JIEKTPUUECKOTO TOKA

38 Ypox-uccneoosanue "/leiicmeue snexmpuueckozo nons na
NPOBOOHUKU U Oudiekmpuru”

39 DIEKTPUUECKHUIA TOK B METAJUIAX, )KUJKOCTSIX U Ta3ax

40 DneKTpuuecKas 1enb U € COCTaBHbBIE YaCTH

41 Cuna toxka. Jlabopamopnasa paboma Ne5 "Hzmepenue u
peayauposarue cuivl moka"
DnekTpruyeckoe HanpspkeHue. BoibsTMerp.

42 Jlabopamopnasa pavoma Ne6 "3mepenue u
peryaupoBaHue HanpsHKeHUs "

43 ConpoTHuBieHNE TPOBOAHUKA. Y IEIBHOE CONIPOTUBIIEHHE

BEIECTBA




44

Jlabopamopnas pavoma Nel "3asucumocmo
INEKMPUUECKO20 CONPOMUBILEHUS NPOBOOHUKA OM €20
OIUHDBL, NIOWAOU NONEPEYHO20 CeyeHuUs u mamepuana”

45

46

47

3aBUCHUMOCTD CUJIbI TOKA OT HampsbKeHHs. 3akoH Oma Jist
y4acTKa [enu

Jlabopamopnas pavoma Ne8 "lccredosanue
3a8UCUMOCMU CUTILI MOKA, UOYUe20 Yepe3 pe3ucmop, om
CONPOMUBNIEHUSL PE3UCOPA U HANPAICEHUS HA
pezucmope"

HOCJ’IGI[OB&TCJ'IBHOG U mmapaiyi€JIbHOC COCAUHCHUA
IIPOBOOIHHUKOB

48

Jabopamopuas paboma Ne9 "[Iposepra npasuna
CILOJCEHUS HANPAICEHUT NPU NOCTIe008AMENbHOM
COeOuHeHUuU 08YX pe3ucmopos”

49

50

Jlabopamopuas paboma Nel0O "IIposepka npasuna ons
CUIbL MOKA NPU NAPALIETbHOM COEOUHEHUU pe3ucmopos”
Pemenue 3anay Ha npumeHenue 3akona Oma ass
Pa3IMYHOTO COSJIMHEHHSI TPOBOIHUKOB

51

PaboTta 1 MOITHOCTH JIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

52

53

Jlabopamopnasa paooma Nell "Onpeoenenue pabomor u
MOWHOCMU INeKmpuiecko2o moka"

DneKTpuYecKre e U MOTPEOUTENH dIEKTPUUECKON
sHepruu B ObiTy. KopoTkoe 3ambikaHue

54

[ToaroroBka Kk KOHTPOJIBHOU paboTeE MO TEME
"DrekTpuueckue 3apsabl. 3apsHKeHHbBIE Tela U UX
B3anuMoeicTBUA. [I0CTOAHHBIN 2EKTPUUECKUN TOK"

55

KonTtpouabHas pa6ora Ne 4 no Teme ""JiiekTpuyeckue
3apsiabl. 3apsi;KeHHbIe TeJIa U UX B3aUMO/JelCTBHS.
IHocTosiHHBI d1eKTPpUYeCKUH TOK"

56

57

IlocTostHHBIE MAarHuThbIl, UX B3aHUMOJECHUCTBHUE

Ypoxk-uccneoosanue "H3zyuenue noneu nocmosHubix

MmazHumos"

58

59

60

MarauTtHoe nosje. MarauTHoe 1oJjie 3eMJIM U €ro
3HAYEHHE [T KU3HU Ha 3eMiie

OmngIT 3pCTez[a. MarsuTtHoe IoJie QJICKTPHUYICCKOI'O TOKA
MarauTHoe I10JIe KaTylIKu ¢ TOKOM
HpI/IMeHeHI/Ie OJICKTPOMArduTOB B TCXHHUKE.

Jlabopamopnas paboma Nel2 "H3yuenue Oeticmaus
MACHUMHO2O0 NOJISL HA NPOBOOHUK ¢ MOKOM"

61

DIeKTpoABUTaTENb IOCTOSTHHOTO TOKa. Mcnonb3oBanue
JJIEKTPOJIBUraTeael B TEXHUYECKUX YCTPOUCTBAX U Ha
tpaHcnopre. Jlabopamopnasn paoom Ne 13
"KoncmpyupogaHue u uzyuenue pabomol
anekmpoogueamens”




OmneiTel Dapanes. 3aKOH AEKTPOMarHUTHOM MHIYKIIMH.

62 [IpaBuno Jlenna .
Onektporereparop. CrocoObI MOTyYEHUS dICKTPUICCKON

63 SHEPIruu. DNEKTPOCTAHLIUU Ha BO30OHOBIISIEMBIX 1
HCTOYHUKAX 3HEPIruu

64 [ToaroroBka Kk KOHTPOJBHOM paboTe MO TeMe 1
"DNeKTpUYECKNE U MarHUTHBIE SIBJICHUSA"

65 KonTtposabHnas pa6ora Ned o teme " JiiekTpnueckne u 1
MArHUTHBbIE siBJIeHHs"

66 PesepeHuslii ypok. Pabora ¢ Tekctamu o teme "TerioBsie 1
sIBJICHUS "

67 PesepBHbIii ypok. Pabora ¢ TekcTamu 1mo teme 1
"IToCTOSHHBIN NEKTPUUECKUN TOK"

68 PesepHblil ypok. Pabota ¢ Tekctamu 1o Teme 1
"MarHuTHbI€ sBICHUSA"

OBLIEE KOJIMYECTBO YACOB 110 IPOT'PAMME 68




KAJIEHAJAPHO-TEMATHYECKOE IIVTAHUPOBAHMUME 9 KJIACC

(3 yaca B HeeJI10)

Ne Hara
Tema ypoka
n/n KosmuecTBo
YACOB ITo nany ITo ¢paxry

1 Mexanudeckoe n1BuxeHue. MarepuanbHas 1
TOUYKa

9 Cucrema orcyera. OTHOCUTENBHOCTh 1
MEXaHUYECKOTO JBUKEHUS
PaBHOMEpHOE NIPSAMOJIMHENHOE IBUKEHHUE.

3 HepaBHoMepHOE MpsMOIuHEHHOE 1
JBUKCHHE

4 CpenHsisi U MTHOBEHHAsi CKOPOCTb. 1

5 [TpsimonHEtHOE paBHOYCKOPEHHOE 1
JIBUKEHUE. Y CKOpEHUE
CxopocTb MPSMOJIUHENHOTO

6 paBHOYCKOpEHHOTO aBMKeHus. [ paduk 1
CKOPOCTH
Jlaboparopnasi padora Nel

7 "OnpeneneHne yCKOpeHus Teja npu 1
PaBHOYCKOPEHHOM JIBUKEHUH T10
HAaKJIOHHOM miockocTu"

8 CBobonHoe nagenue tei. OnbIThl 1
T'amunesa. Pemenue 3amau
PaBHOMEpHOE IBHKEHNE IO OKPYKHOCTH.

9 [Tepuon u yacrora obpamienus. Jluneinas 1
U yTJI0Basi CKOPOCTH.
HenTpocTpemMurenbHOE yCKOpEHHE

10 KonTpoubnas padora Nel mo reme 1
«MexaHnuecKue sIBJICHUS»

11 ITepBeriit 3akoH HproToHa. Bextop critbl 1

12 Bropoii 3akon Herorona. 1
PaBHOelicTBYIOIIAA cHita

13 Tpernii 3akoH HerotoHa. Cynepno3nnuns 1
cui

14 Pemienue 3a1au Ha IpUMEHEHNE 3aKOHOB 1
HeroTona

15 Cwita ynpyroctu. 3akoH ['yka 1

16 Pemenne 3agau no reme «Cuna 1
YOPYTOCTH

17 JlaGoparopHasi padora Ne2 1
«OmnpeneneHne KECTKOCTH MPYKUHBI)

18 Cuna tpenus 1

19 Pemenue 3amau mo teme «Cusna TpeHUs»




20

21

JlabopaTopnasi paGoraNe3
"Onpenenenue ko3 uumeHTa TpeHus
CKOJIb)KeHus"

Pentenue 3amau mo teMe "3aKOHEI

Hprorona. Cuna ynpyroctu. Cuia
TpeHus"

22

23

Cuna TsDKeCTH M 3aKOH BCEMHPHOTO
TATOTEHUS. Y CKOPEHUE CBOOOTHOTO
NaJICHUS

Ypok-koHbepenius "J[BrkeHUe TEI

BOKPYT TPaBUTALMOHHOTO LIEHTPA
(Conneunas cucrema). ['amakTuku"

24

25

Pemenne 3amau nmo teme "Cuiia TSDKECTH U
3aKOH BCEMUPHOTO TAroTeHus"

HepBa;I KOCMHNYCCKasA CKOPOCTh.
HeBecomocTts u MEeperpy3Kku

26

PaBHOBecue MaTepuaIbHOW TOUYKH.
AoOcomoTHO TBEpIOE Teso. PaBHOBecHe
TBEPAOIO TeJa C 3aKPEMIEHHONW OChIO
BpaieHusi. MomeHt cuibl. LleHTp
TSOKECTU

27

28

PaBHOBecue MaTepuabHOM TOUKH.
AoOcomoTHO TBEpIOE Tesno. PaBHOBecHe
TBEPAOTO TeJa C 3aKPETIEHHONW OChIO
BpaieHusi. MomeHt cuibl. LleHTp
TSOKECTU

Pemenue 3anau no teme "MOMEHT CHUIIBI.
[enTp TsxEecTH"

29

30

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
TeMe « B3anMoaelcTBUE TEI

KonTpoubHnasi padora Ne2 mo reme
«B3anMouencTBue Te»

31

Nmnynee Tena. Umnynbse cuiibl. 3aKoH
COXpaHEHHUs UMITyJIbCa. YIIPYroe u
HEYIPYroe B3auMOJACHCTBUE

32

33

Pemenne 3amau mo teme "3akoH
COXpaHEHHUs UMITyJbca"
VYpok-koHdpepenuus "PeakTuBHoe
JBUKEHHE B IPUPOJAE U TEXHUKE"

34
35

Mexanuueckas paboTa U MOIIIHOCTb

Pabota cuibl TSDKECTH, CHITBI YIIPYTOCTH U
CHJIBI TPEHUS

36

JlabGoparopHas padora Ned
«Onpepnenenue paboThl CUITBI TPEHUS TPU
PaBHOMEPHOM JIBUKEHUU TeJa 10
TOPU30HTAJILHOM MMOBEPXHOCTH»

37

Cas13b sHepruu U padoTsl. [loTeHnuanpHas




SHCPTH. Kunernueckas SHCPrus.

38

TeopeMa 0 KWUHETUYECKOUN SHEPTUU. 3aKOH
COXPAaHEHHUS SHEPTUU B MEXaHUKE

39

40

JlabopaTopnasi pabora NeS «3yuenue
3aKOHA COXPAHEHMSI SHEPTUU»

KonTpoasHnas padora Ne3 nmo reme
«3aKOHBI COXPAHEHUS»

41

KomnebarenbHo€e ABUXEHUE U €T0
XapaKTEPUCTUKH

42

43

3aryxaromue Konebanus. BeiHyX1eHHbIE
Kosiebanus1. Pesonanc

Marematuueckuil 1 NpyKUHHBINA
MasiTHUKH

44

45

VYpok-uccnenoanue «3aBUCUMOCTh
nepuojaa KojaebaHui OT KECTKOCTH
MPY>XXUHBI 1 MAaCChI I'py3a»

[IpeBparienue sHepruu npu
MEXaHUYECKUX KOJIeOaHUIX

46

47

JlabopaTopnas padora Ne6
«OrmpeienieHue 9acToThl U Ieprojia
KOJICOAHUH TPYKHUHHOTO MasTHUKA

JlabopaTopnas padora Ne7 «lIpoBepka
HE3aBUCUMOCTHU NeproJia KojaeOaHmii
rpy3a, MOJBELIEHHOTO K HUTH, OT MacChl
rpy3a»

48

49

Mexaunueckue BoiHbl. CBOKWCTBA
MeXaHn4eckux BOJIH. [IpogosibHbIE U
MIOTIEPEYHBIE BOJHBI

Ypok-koHpepenmus "MexaHuueckue
BOJIHBI B TBEpAOM Teie. CelicMudeckue
BOJIHBI"

50

51

52

3ByK. PacnipocTpaneHne u oTpakeHue
3BYyKa

Ypok-uccnenoranue "Habmonenue
3aBUCHUMOCTH BBICOTBI 3ByKa OT YaCTOTHI"
I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

54

Ypok-koHpepenmus "YapTpazByk u
UH(Pa3BYK B IPUPOJE U TEXHHUKE"
[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
TeMe « MexaHnueckue KojiebaHus u
BOJIHBD)

55

KonTpoabsnas padora Ne4 no teme
«MexaHunueckue KojaeOaHus U BOJIHBD)

56

DNEKTPOMarHuTHOE MOJIE.




3JI€KTpOM3.I‘HHTHBI€ BOJIHBI

57

CBolCTBa 2JIEKTPOMAarHUTHBIX BOJH

58

59

Ypok-koudepenmus "[lkana
AJIEKTPOMATrHUTHBIX BOJIH. Mcnonb3oBanue
AJIEKTPOMATrHUTHBIX BOJIH ISl COTOBOM
cBs3u"

VYpoxk-uccinenosanue "M3yuenne cBONCTB

AJIEKTPOMATHUTHBIX BOJIH C IIOMOIIIBIO
MOOMIIBHOTO TenedoHa"

60

61

Pemenne 3ala4 Ha OMpeCACIICHUC YaCTOThLL
U JJINHBI BJIeKTPOMaFHHTHOﬁ BOJIHBI

DneKTpOMarHuTHast IPUPO/ia CBETA.

CKOpOCTB cBeTa. BoirHoOBBIE cBOMCTBA
CBCTa

62

Ucrounuku cBeta. [IpsMonuneitHoe
pacupocTpaHEHUe CBeTa. 3aTMEHUS
Connua u JIyHst

63

64

3aKOH OTpa)KEeHUsI CBeTa. 3epKaJa.
Pemienue 3a1a4 Ha MpUMEHEHNE 3aKOHA
OTpaKEHHsI CBETa

HpeJIOMJ'ICHI/Ie cBeTa. 3aKOH IpCIIOMIICHUA
CBCTa

65

ITonHOE BHYTpEHHEE OTpa’kE€HHE CBETA.
Hcnonp3oBaHre OIHOTO BHYTPEHHETO
OTpaKEHHsI B ONITUYECKUX CBETOBOJAX

66

67

JlabopaTopnasi paGora Ne8
«HccnenoBanue 3aBUCUMOCTH yIiia
IIPEIOMJIEHUSI CBETOBOI'O JIy4a OT yrIiia
MaJIeHUs Ha TPaHMIIE "BO3IYX-CTEKIJIO"»
Ypok-koHpepennus "Vcnons3oBanue
MOJTHOTO BHYTPEHHETO OTPa’KEHUSI:
CBETOBO/Ibl, OITUKOBOJIOKOHHASI CBSA3b"

68

69

JInmsel. OnTHyeckas CUia JIUH3EL.
[TocTpoenue n3o6paxeHuii B TMH3aX

JlabopaTopnasi paGora Ne9
«Omnpenenenue GOKyCHOT0 pacCTOSHUS U
ONITUYECKOH CHJIBbI coOUparoIeil TUH3bD»

70
71

VYpok-koHpepennus "OnTuueckue
JMH30BbIE TPUOOPHI"

I'ma3 kak onTU4deckas cucTema. 3peHI/IC

72

Ypok-koHpepennus "JlepexTrl 3peHusl.
Kaxk coxpanuts 3peHue"

73

Paznoxxenne 6enoro cBeTa B CIIEKT).
Onbitel Hetorona. Cnoxenue
CH€KTpaJIBHBIX IIBCTOB. I[chepcnﬁ CBCTa

74

Jlaboparopnas padora NelQ «OnsIThI 110




Pa3I0KEeHUI0 OEJIOr0 CBETA B CIEKTP U
BOCIIPUSITHIO I[BETA MPEIMETOB MTPH UX
HaOJII0ICHUH Yepe3 [IBETOBbIC (DUIIBTPHI»

VYpoxk-npaktukym "BosiHOBBIE CBOMCTBA

75 CBeTa: qucIiepcus, uHTephepeHIus u
nudpakmus"”

76 KonTposbHnas padora NeS no reme
«CBeTOBbIE SIBIICHUSI»

77 OmneiTel Pe3epdopaa v mranerapHas
MoOJIeIb aToMa

78 [Toctynatel bopa. Monens aroma bopa

79 Hcnyckanue u norjioneHue cBera
aromoM. KBaHTbI. JInHEHUYaThIE CIIEKTPBI

80 VYpok-npaktukym™m "HaGuroienue ciekTpoB
UCITyCKaHUS"

81 PagnoakTuBHOCTD U €€ BUIbI

82 Crpoenue atomHoro siapa. Hykinonnas
MOJIeTh

83 PangnoaktuBHbIE peBparienus. M30Torsr

84 Pemenue 3amay no teme: "PagnoakTuBHbIE
peBpanicHus "

85 [Tepuon monypacmana
VYpok-koHpepenuus "PagroakTuBHbIE

86 U3IIy4EHUS B IIPUPOJE, MEJULIMHE,
TeXHUKe"

87 SAnepHble peakiuu. 3aKOHbI COXPAHEHUS
3apsI0BOrO U MAaCCOBOI'O YHMCET

88 OHeprus cBA3M aTOMHBIX siiep. CBA3b
MAaccChl U DHEPTUH

89 Pemenue 3amau o reme "SnepHeie
peakun"

90 Peakuuu cunTe3a u neneHus saep.
Wcrounnku sneprun ConHua u 3BE371
VYpoxk-koupepennus "AnepHas

91 sHepreTuka. JleicTBus paanoakTHBHBIX
W3JIy4CHUI Ha )KUBbIE OPTaHU3MBbI"

92 [ToxroroBka Kk KOHTPOJILHOU paboTe 1Mo
teme " KBaHTOBbIE siBIICHUS"

93 KontpoabHnas padora Ne6 mo reme
«KBaHTOBBIE SIBJICHUSI»

94 [ToBTOpenue, 0600meHNe. JlabopaTopHbIe
pabotsl o Kypey "B3aumoneiicteue ten"
[ToBTopenue, 0600meHue. Pemenne

95 pacUETHBIX U Ka4ECTBEHHBIX 3a/1a4 110

teme "TenoBble npouecchbl”




[ToBTopenue, 0600mmeHue. Perenne

96 pacYeTHBIX U Ka4eCTBEHHBIX 3a/1a4 110 1
teme "KIIJ] TeruioBeIxX aBurarenein
IToBTOpenue, o6o0IeHNE. Permenue

97 pacYeTHBIX M KaYE€CTBEHHBIX 3a7a4 110 1
teme "KII/] snexkrpoycTtanoBok"

98 [ToBTOpenue, o606meHue. JlabopaTtopHbie 1
pabotsl o kypey "CBeroBble siBIeHUSA"
[ToBTOpenue, 0600meHue. Pabora ¢

99 TEKCTaMH 10 TeMe "3aKOHBI COXPAHCHHUSI B 1
MexaHuke"

100 [ToBTOpenue, o606menHue. Pabota ¢ 1
TekcTaMu 110 TeMe "Kosebanus 1 BoJIHBI"

101 [ToBTOpenue, 0600IeHNE. PaboTa ¢ 1
TekcTamu 1o TemMe "CBeTOBBIC SBJICHUA"
[ToBTopenue, o6obmenune. Padora ¢

102 TekcTamu 1o Teme "KBaHToBas U simepHast 1
¢uzuka"

OBIIEE KOJIMYECTBO YACOB 110 102
IMPOI'PAMME

YYEBHO-METO/IMYECKOE OBECITIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSA3ATEJLHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

®dusuka 9 kiace, aBrop A.B. lepsimkun, 'yrauk E.M., M.: [Ipoda,

METOAUYECKHUE MATEPHAJIBI VIS YUUTEJIA
®usnka 9 knacc, aBrop A.B. Ileppimkun, ['yrauk E.M., M.: Ipoda,
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

http;//www.physics.ru/
http://www.fizika.ru/

MATEPHUAJIBHO-TEXHUYECKOE OBECITEYEHUE OBPA30BATEJBHOTO
MPOILIECCA
YYEBHOE OBOPYJIOBAHME

Ta6J'II/II_IBI, IIJ1aKaThbl

OBOPYJOBAHME /151 HPOBEJAEHUS JIABOPATOPHBIX, IPAKTHYECKHX
PABOT, IEMOHCTPALIUU

MIPOEKTOP, KOMIBIOTEP
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