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HOACHUTEJBHAASA 3AIIMCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOIO 00IIEro 00pa3oBaHUs
COCTaBJIEHa Ha OCHOBE MOJIOKEHUW M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
yriyOJ€HHOM ypOBHE OCHOBHOM 00pa30BaTeIbHOW MpPOrpamMMbl, MPeICTaBICHHBIX
B ®I'OC 00O, a takxe ¢ yu€Tom ¢enepaibHOl paboueil mporpaMMbl BOCTIUTaHUS
u Konnenuuu npenogaBanus yueOHoro npeamera «Dusukay.

Copnepxanue mporpaMMbl MO (DU3UKE HAMNPABICHO HA YJIOBIETBOPEHHE
MOBBIIIEHHBIX 3aMpPOCOB O0y4YalOlUXCsA, CTpeMsIuXxcs K Oolee riayOoKomy
OCBOCHUIO (U3UYECKUX 3HAHUM, U Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOU
rpaMoTHOCTH oOywaromuxcs. B mporpamme 1o (Qu3MKe  YYUTHIBAIOTCSA
BO3MOXXHOCTH ydeOHOro mpeamera B peanuzaunuu TpedoBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3ysibTaTaM O0y4eHUsl, a TaKkKe
MEKIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX y4EOHBIX MPEIMETOB HA YPOBHE
OCHOBHOT'O 00IIIero 00pa3oBaHUSI.

[Iporpamma no ¢pu3uke ycTaHaBIMBAET paclpe/eieHne yueOHOro MmaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejaraeT IpUMEpPHYIO MOCIe0BATEIbHOCTD
M3YUYEHHsS] T€M, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHUSI MPEIMETHOTO COJIEPXKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJaroIuXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ IENbI0 OKa3aHUS METOJIUYECKOM
MIOMOIIY YUUTEIIIO B CO3/IaHUK pabodell mporpaMmbl 10 y4eOHOMY MPEIMETY.

dusnka ABISETCA CHUCTEMOOOPa3yIOIIMM  JJIsI  €CTECTBEHHO-HAYUYHBIX
y4eOHBIX MPEIMETOB, MOCKOJbKY (PU3UUeCcKue 3aKOHBI JIEKAT B OCHOBE MPOIECCOB
U SIBIICHWH, M3ydYaeMbIX XUMHEH, Ouosnorueit, actpoHomMuend u (HUINYECKOU
reorpadueii, BHOCHUT BKJIaJ B €CTECTBEHHO-HAYyYHYIO KapTUHY MHDa,
MpeaocTaBisieT Haubojee sCHbIE o00paslbl MNPUMEHEHUS HAYYHOIO0 METOoja
MO3HAHUS, TO €CTh CIIOCO0A MOMyYeHUsI JOCTOBEPHBIX 3HAHUM O MUpE.

Onna w3 rinaBHBIX 3a7a4 (PU3MUECKOTO O0Opa3oBaHUsA B CTPYKType OOIero
00pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM TPaMOTHOCTH U
MHTEpeca K HayKe y 00y4arommxcs.

N3yuenne ¢uznku Ha yriayOJa€HHOM YypOBHE NpeAIoiaraeT yYBEPEHHOE
BJIaJICHUE CJIEIYIOIIUMU KOMIIETEHTHOCTSIMH, XapaKTepU3yIUMHU
€CTEeCTBEHHO-HAYUHYIO TPAMOTHOCTb:

HAay4YHO OOBSCHSTH SIBIICHHUS;

OIICHUBATh U TOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEAOBAHNUS,

MHTEPIPETUPOBATh JAHHBIE U HCIOJIL30BaTh HAYYHBIE JOKa3aTEIbCTBA MJIS
MOJTyY€HHUS BEIBOJIOB.

[enn wusyueHuss PuU3NKA Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs
onpenenensl B KoHuenmuu npenojaBaHus ydeOHOro mnpeaMera «Duszmka» B
oOpa3zoBaTelnbHbIX oOpraHuzamnusix Poccuiickoit ®Deaepaiuu, pean3yOMUX



OCHOBHBIE  00IIe00pa3oBaTENbHbIE MPOrPaMMBbl, YTBEPKIEHHOW pEIICHUEM
Komnernun MunuctepcTBa npocsetienus Poccuiickoit ®enepariu (IpoTOKoa oT 3
nexadbps 2019 r. Ne IIK-48H).

Lenu nzydyenust pu3NKU Ha yriIyOJIEHHOM YPOBHE:

pa3BUTHE WHTEpEca U CTPEMJICHUS] OOyYaroUIMXCsS K HAYYHOMY H3YUYEHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaIbHbIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTaBICHUM O HAyYHOM METOJE€ MO3HAHUS M (PopMHUpOBaHUE
HCCIIEIOBATENHCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSIM;

(dhopMupOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yJibTaTa W3yUYEeHHUS OCHOB
CTPOCHUS MaTepuu U PyHIaAMEHTATbHBIX 3aKOHOB (DM3UKH;

dbopmMupoBaHUE€ YMEHUN MPUMEHATh (PU3NUECKHME 3HAHUS U Hay4YHBIC
JI0Ka3aTeIbCTBA I OOBSICHEHHS OKPYKAIOLIUX SIBIICHUIA;

dbopMupoBaHUE TPEACTABICHUN O poiu (U3UKH M1 Pa3BUTUS JAPYTHX
€CTEeCTBEHHBIX HAYK, TEXHUKHU U TE€XHOJIOTH;

pa3BUTHE MpeICTaBICHUN 0 BO3MOYKHBIX chepax Oyymiei
npodeCCUOHAIBHOW  JESATENbHOCTU, CBA3aHHOW C (U3MKON, TMOJATOTOBKAa K
nanbHenIeMy 00yUYeHHIO B 9TOM HANpPaBJICHUY;

dbopMupoBaHHE€ TOTOBHOCTM K JalibHEWIIEMy W3y4eHUI0O (U3NKUA Ha
yIiyOJEHHOM YPOBHE B paMKax COOTBETCTBYIOLIMX Ipoduiied oOydeHHs Ha
YPOBHE CPEAHEr0 00IIeT0 00pa3oBaHUs.

JlocTu:keHue 3THX Ieled MporpaMmbl Mo (PU3MKE HAa ypPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBAETCS PEIICHUEM CIEAYIONIUX 3a/1ay:

MpUOOpEeTeHNE 3HAHUI O JUCKPETHOM CTPOCHHMH BEIIECTBA, MEXAHUUYECKUX,
TEIJIOBBIX, DJIEKTPOMArHUTHBIX M KBAHTOBBIX SIBJICHUSX;

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBSICHATH (U3UUYECKUE SIBICHUS HA
OCHOBE U3YUYEHHBIX (PM3UYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB PEIICHUS PaCUETHBIX U KaU€CTBEHHBIX 3aJ1a4, TPEOYIOIINX
CO3JIJaHUSI U HCMOJb30BaHUS (U3UYECKUX MOJENIe, BKIIOYash TBOPYECKHE U
MPaKTUKO-OPUEHTUPOBAHHBIE 3a]1a4H;

pPa3BUTHE HCCIEIOBATEIILCKUX YMEHUW: HAOMI0AaTh SIBICHUS U HU3MEPSTh
(u3nyYecKre BEIUYUHBI, BBIIBUTATh TUIOTE3bl U MpeajiaraTh SKCIEPUMEHTANIbHbIC
CrocoObl UX MPOBEPKHU, TUIAHUPOBATh U MPOBOAUTH OIBITHI, SKCIIEPUMEHTAIIbHbBIC
UCCIIEIOBAHUS], aHATM3UPOBATh MOJYYCHHBIE TAHHBIC U JI€J1aTh BHIBOJIBL;

OCBOCHHE MPUEMOB PabOTHl ¢ HH(pOpMaLHEH (PU3NIESCKOTO COAEpKaHUS,
BKJIIOYass MHPOPMAIIMIO O COBPEMEHHBIX JOCTHXKEHUSX (PU3UKU, UHTEPIIPETALIUS U
KPUTHYECKOE OIIEHUBaHUE WH(pOopMaINy;

3HAKOMCTBO €O cdepamMu Mpo(PecCHOHATBHON NEATeIbHOCTH, CBA3AHHBIMHU C
(U3UKO, U COBPEMEHHBIMH TEXHOJOTHUSIMU, OCHOBAaHHBIMU Ha JOCTHXKEHUSIX
(bu3nYeCKOl HAyKH.



Ha wusyuenue ¢usuku (yriayOnéHHbIA YpPOBEHb) Ha YPOBHE OCHOBHOTO
oOmrero obpazoBanusi orBoauTcss 340 uvacoB: B 7 knacce — 102 ugaca (3 4gaca B
Heneno), B 8 kimacce — 102 gaca (3 yaca B Henenio), B 9 kimacce — 136 yacos (4
yaca B HEJIEIH0).



COAEPKXAHUE OBYUEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B IO3HAHUHU OKPYKAKOIIEro MUpa.

®dusnka — Hayka O npupoje. SBiIeHUs TMPUPOIBI (3JIEMEHTHl COJIEpIKAHUS,
BKJIIOYAIOIINE MEXIPEAMETHbIE CBs3U). DU3NUECKUE SBJICHUS: MEXaHUYECKUE,
TEIUIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE.

®usnueckue BenuuuHbl. PazMepHocTb. Enunuibl Gu3nueckux BETUYMH.
N3mepenne Quinueckux BelUYUH. OTanoHbl. Puzmyeckue mnpudbopsl. llena
nenenus. [lorpemnocts u3smepenuit. [lpaBuna Oe3onmacHoro Tpynaa mpu padoTe ¢
nabopatopHbIM 00opyaoBaHueM. MexayHapoJaHas cucrtema efunul. llepeBon
BHECHUCTEMHBIX €IUHUL B enruHuLbI CH.

Kak ¢wusuka u gpyrue ecTeCTBEHHbIE HAyKH M3y4aloT MPUPOLY.
EcrecTBeHHO-HAy4HBI METOJA MO3HAHMS: HAOMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT 1O MPOBEPKE TUNOTE3, OOBSICHEHUE
HaOro1aemoro sipiienns. Onucanue GU3NYECKUX SBJICHUN C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

MexaHnuueckue, TEIUIOBBIE, JJICKTPUYECKHE, MArHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHUS.

®dusnueckue MpUOOPHI U TpoleAypa MPSIMBIX HU3MEPEHUN aHAJIOTOBBIM U
UG poBBIM TPUOOPOM.

Jlabopamopnwie padbomot u onvimet.

OrnpeneneHue 1eHbl JeIeHUs MIKAJIbl U3MEPUTEIBHOTO MPUOOopa.

N3mepenue paccTosiHU.

N3mepenue miomanu u o0béMa. MeTo 1 majeTKH.

N3mepenune BpeMeHu.

N3mepenne 00bEMa )XUIKOCTH U TBEPAOTO Tea.

Onpenenenue pasMepoB MajbIX Tel. MeTon psaoB.

[IpoBenenue wuccieqoBaHus IO MPOBEPKE THUMOTE3bI: NAIBHOCTH IOJIETA
[apuKa, MymeHHOro rTOPU30HTaILHO, TEM 0OJIbIlle, YeM 0OOJIbIIIE BHICOTA MyCKa.

Paznen 2. IlepBoHayaibHbIe CBeICHUS 0 CTPOCHUH BellecTBa.

CtpoeHnue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl U Macchl. ONBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELECTBA.

JIBmokeHne uactui BemecTBa. CBA3b CKOPOCTH JABMXKEHUS YacTHUI[ C
temnepatypoil. bpoyHoBckoe nuxenue. duddysus. BzaumoneicTBue yacTuil
BEIIECTBA: MMPUTSHKEHUE U OTTATKUBAHHUE.

ArperatHbie COCTOSIHUSI BEHIECTBA: CTPOCHHUE Ia30B, KUJKOCTEU U TBEPIBIX
(kpucramnnyeckux) Tesl. B3auMocCBs3b MEXIy CBOMCTBaMH BEIIECTB B Pa3HBIX



arperaTHbIX COCTOSHUSX M UX aTOMHO-MOJIEKYJISIpHBIM CTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpauuu.

HaOnronenne OpoyHOBCKOTO JABUKEHUS.

Habmronenune nuddysuu.

HaOnronenue siBjeHUN, OOBACHSIIOMMUXCS MPUTHKEHUEM WM OTTaJIKUBAHUEM
YaCTHI] BEIIECTBA.

Jlabopamopnuie padbomot u onvimel.

Oruenka guaMeTpa aToMa METOJ0M PsA0B (C HCcHoib3oBaHueM (oTorpaduii).

OnbITel O HAOIOACHUIO TETNIOBOTO PACIIUPEHHUS Ta30B.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.

Paznen 3. /IBukeHune U B3auUMOACHCTBHE TeJl.

Mexannyeckoe naBwxkenue. lIlyte u  nepememenue. PaBHOMepHOE U
HEepaBHOMEpHOEe ABWKeHHE. CBOOOJHOE MaJIeHUE KaK MpUMEpP HEPABHOMEPHOTO
nerokeHust ten. Ckopocth. CpenHsiss CKOPOCTh MPHU HEPABHOMEPHOM JIBUKECHHMU.
Pacuér mytu u BpeMeHUu JBUKECHUS.

I'paduku 3aBucMMOCTEM BEIWYWH, OMNUCHIBAIOIIUX JABMXKeHue. OOiue
MOHATUSI 00 OTHOCHUTENBHOCTH JABWXKEHUs. ClokeHHue CKOpocTed st Te,
JOBHOKYIINXCS MAPAILICIIBHO.

SlBnenvne wuHepuuu. 3aKOH MHEpUUHU. B3anmoaelcTBUE TeNl Kak NpPUYMHA
W3MEHEHUSI CKOPOCTM JIBHMXKEHHUs Teil. Macca kKak Mepa HMHEPTHOCTH TeJla B
MOCTYMATENbHOM JBMKEHHH. [lnoTHOCT, BemecTBa. CBSI3b IUIOTHOCTH C
KOJIMYECTBOM MOJEKYJI B eauHuile o0bEMa BemectBa. CMecH U CIUIABHI.
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cuna xak XxapakTepUCTHKa B3auMoAeHCcTBUA Tell. Cuina ynpyroctd U 3aKOH
I'yka. M3MepeHne cuibl ¢ IMOMOIIBIO JUHAMOMETpPA. SBJIEHHUE TATOTEHUS U CUJIA
TskecTd. CHila TSDKECTH Ha IpyTHX IutaHeTrax. Bec tema. HeBecomocTs. CrnoxkeHnune
CWJI, HaIllpaBJIEHHBIX MO OJHOW mpsiMou. PaBHomelcTByromas cui. Cuia TpeHus.
TpeHne CKONBXKEHHUS M TPEHUE IOKOs, BS3KOE TpPEHHE. [peHue B NPUPOAE H
TEXHUKE.

Hemoncmpauuu.

HaOnronenne MexaHu4ecKoro ABMKEHHUS Tela.

N3mepeHune cKopoCcTH MPSAMOIMHENHOTO JIBUKCHUS.

HaOntonenue siBeHUs] THEPIUU.

HaOnronenne n3aMeHeHus CKOPOCTH MPU B3aUMOJICUCTBUU TET.

CpaBHeHHME MacC O B3aUMOJCHCTBUIO TEN.

Ciio)keHue Cil, HAIPaBJICHHBIX 110 OJJHOU MPSIMOM.

Jlabopamopnuie padbomot u onvimet.



OrnpeneneHue CKOPOCTH PaBHOMEPHOIO JABMXKEHHUS (IIapvKa B >KUJKOCTH,
MOJIETTH JIEKTPUUECKOT0 aBTOMOOUIISI M TaK Jaee).

Onpenenenue cpeaHed CKOPOCTH CKOJbXKEHUS Opycka WM IIapuKa Io
HAKJIOHHOM IUIOCKOCTH.

Ornpenenenue MIOTHOCTH TBEPIOTO TeNA.

OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsikeHus (aedopmaiin)
MNPy UHBI OT MPUIIOKEHHOMN CUJIBI.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbI TPEHUS CKOJBXKEHUS OT
CHUJIbI JABJICHUS U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBiieHue TBEPABIX TeJl, dKUAKOCTEN U ra3os.

Hasnenue. Cuna gaBieHus. CnocoObl yMEHbUIEHUS U YBEJTUYEHUS JaBICHUS.
JlaBnenue rasza. 3aBUCUMOCTh JaBlIEHHUS raza OT O00bEMA U TeMIIepaTyphl.
[Tepenaya naBiaeHust TBEPABIMU TEJIAMU, KUJIKOCTSIMHU U razaMu. 3akoH [lackas.
[THeBMaTHUECKHE MAIITUHBI.

3aBUCUMOCTh  JABJICHUSI  KUAKOCTH  OT  DUIYOMHBI  MOTPY>KEHHS.
I'mapocratuueckuit  mapagokc. CooOmaronuecs cocyasl. [ 'uapaBiuueckue
MexaHH3Mbl. MICTI0Ib30BaHNE BBICOKMX JABJICHUN B COBPEMEHHBIX TEXHOJIOTHSIX.
Y CTpOUCTBO BOAOIIPOBO/IA.

Atmocdepa 3emnu u armocdepHoe naBieHue. [IpuyuHbI CyliecTBOBaHUS
Bo3aymHOM oOonouku 3emun. OnbiT Toppuuemnu. M3mepenue atmochepHOro
JaBlieHUs. 3aBUCUMOCTh aTMOC(HEpPHOT0 AaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpuGopsl 115t U3MEpeHus: aTMOCPEPHOTO AaBICHUS.

JlelicTBHE )XUAKOCTH U Tra3a Ha MOrpy>KEHHOE B HUX TeJIO. BriTankuBaromias
(apxumenoBa) cuia. 3aKkoH ApxuMesia. Y ClIOBHE BOSHUKHOBEHUS BHITAIKUBAIOLIEH
(apxumenoBoit) cuibl, noarekanue. [lnaBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.

3aBUCHUMOCTbH JABIICHUS ra3a OT TEMIEPATYPHI.

[Tepenaua naBneHUs KUJIKOCTHIO U Fa30M.

CooOwaromuecs cocybl.

I'mapasnuyeckun mpecc.

[IposiBneHue neiicTBus aTMOC(HEPHOTO JABJICHUS.

Cudom.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CUJIBI OT 00bEMa MOTPYKEHHOU B HKUIKOCTD
YacTH TeJIa ¥ TNIOTHOCTHU JKUIKOCTH.

PaBeHCTBO BBITANKUBAIOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcoBue miaBaHus TeN: IUIABAHWE WIIA MOTPYKEHUE TEJN B 3aBUCUMOCTH OT
COOTHOIIIEHHUS TNIOTHOCTEH TEJa U KUIKOCTH.

Jlabopamopnuie padbomot u onvimet.



HccnenoBanue 3aBUCHMOCTH Beca Tella B BOAE OT 00ObEMa MOrpyKEHHOM B
AKUJIKOCTh YaCTH TeNa.

Ornpenenenue BBITAIKUBAIONIECH CHIIBI, JEUCTBYIOIIEH HA TEJIO, MOTPYKEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITATKUBAIOIIEH CUIIBI, TEWCTBYIOIIEH HA TEJO B
XKUJIKOCTH, OT MACCHI TeJa.

OneIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTHb  BBITAIIKMBAIOIIEH  CHUIIBI,
JEUCTBYIONIEH HA TEJNO B KUJIKOCTH, OT 00bEMA MOTPYKEHHON B KUJIKOCTh YaCTH
T€JIa ¥ OT IUIOTHOCTH KHUJIKOCTH.

KonctpyupoBanue apeoMerpa WM KOHCTPYUPOBAHUE JIOJKU U ONPENCICHUE
€€ rpy30N0AbEMHOCTH.

Paznen S. Pabora 1 MOIIHOCTH. JHEPIrus.

Mexanuueckas paboTa Jisi CUJl, HalPaBJICHHBIX BAOJb JIMHUU MTEPEMEILICHHUS.
Mo1HOCTS.

[IpocThie MexaHU3MBI: pblYar, BOPOT, OJOK, TMOJHCHACT, HAKJIOHHAS
IUIOCKOCTh, HOKHUYHBIN MexaHn3M. MomMeHT cuibl. PaBHOBecue peruara. [Ipasuiio
MoMeHTOB. [IpuMeHeHue mpaBwia paBHOBECHUsS phluara K OJOKy. «30510TOe
npaBuio» mexanuku. KIIJ[ nmpocTeix mexanuzmoB. [IpocTbie MeXaHU3MbI B OBITY,
TEXHUKE, )KUBBIX OPraHU3Max.

Mexanuueckasd »dHepruss. KuHeTmyeckas ¢ TOTEHIMAJbHAS SHEPrUsl.
[IpeBpanieHre 0qHOTO BHIa MEXAHUYECKON SHEPTUU B APYTOW. 3aKOH COXPAHEHHUS
Y MIPEBPALICHHS YHEPTUU B MEXaHUKE.

Hemoncmpauuu.

[Tpumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimet.

HccnenoBanue ycnoBuil paBHOBECHS pblyara.

N3smepenue KII/] HaKIIOHHOM MIOCKOCTH.

N3ydenne npaBuia peluara AJisi HOJIBUKHOTO U HEMOJBUKHOTO OJIOKOB.

Onpenenenue KIIJ[ moaBuKHOTO ¥ HETIOABHUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIBI YIPYTOCTU MPHU MOABEME TPY30B MPU MOMOIIH
MOJABUKHOTO OJIOKA.

N3yyeHne 3akoHa COXpaHEHUSI MEXaHUYECKOW SHEPTHH.

8 KIIACC

Pa3nen 6. TensioBble siBJICHUS.

OCHOBHBIE TIOJOXEHUSI MOJIEKYJSPHO-KUHETUYECKON TEOPUM CTPOCHUSA
BemecTea. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAOIINAE
OCHOBHBIE MOJIOKEHUS MOJIEKYISPHO-KUHETUYECKON TEOPUHU.



Mogenu TBEPAOTO, >KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIECTBA.
Kpucrannuueckue u amopdusie Tena. I'padeH — HOBBIA Marepuan Jyisi HOBBIX
TEXHONOTUNU. TEeXHOJOTUU TOJYyYEHUS! HCKYCCTBEHHBIX aiaMa3oB. OObsicHEHHE
CBOWCTB ra30B, )KUJIKOCTEW M TBEPHABIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJISIPHO-
KUHETUYECKOU Teopuu. [IOBEpXHOCTHOE HATSKEHUE, CMAYUMBAHUE, KAIIMIUISIPHBIC
ABJICHHS. TEeIUIOBOE pPAaCUIMPEHHE U C)KaTHUE. 3aBUCHUMOCTH JABJCHHS rasza OT
00béMa, TemrnepaTyphbl.

Temnepatypa. CBsi3p TeMmepaTypbl CO CpPEIHEN KHUHETUYECKOM HSHEprueu
TENJIOBOr0 JBMKEHUS YaCTULl. TemIiepaTypHbI€ IKAJIBI.

Buytpennsis  sHeprus. CnocoObl H3MEHEHHUSI BHYTPEHHEH DHEpruu:
Tenjonepeaaya 51 COBEPLICHUE paboTHL. Bubr TETUIONIepeayu:
TENJIONPOBOAHOCTh, KOHBEKLMSA, U3IyYeHUE. Buapl Temionepenayu B IpUpoOIE U
TexHuke. HeoOpaTuMOCTh TEIMIOBBIX MPOIIECCOB.

KonuuectBo TemnoThl. YenbHas TEMIOEMKOCTh BellecTBa. TeniaooOMeH u
TeIJI0BOE paBHOBecHe. 3aKoH HpioToHa-PruxMana. YpaBHeHuUe TEIIOBOro OanaHca.

[LnaBienue u OTBEPAEBAHUE KPUCTALUIMYECKUX BEILIECTB. Y I€JIbHAs TEILUIOTA
raBnenus. [lapooOpazoBanue u konnencamus. Mcnapenue. Kunenue. Y aenbHas
TEIUIOTa  MapooOpa3oBaHMs.  3aBUCUMOCTh  TeMIIEpaTypbl  KWUMEHUS  OT
aTMocepHOro maBiaeHHs. HachllleHHBIH W HEHACBHIMIEHHBIM Mmap. BiaXHOCTH
BO31yXa.

DHeprus TOIIMBA. Y JeJbHAs TEIUIOTAa CTOPAHHUS.

[Ipunuuner padotel TemnoBbix aABuratened. KIIJ TemmoBoro asuratens.
TemnoBble OBUraTeny M 3alIUTa OKPYXKAKOMIEH cpenbl. TerioBble IOTEPU B
TETJIOCETAX.

3aKOH COXpPAaHEHUs W MPEBPAILLCHUS SHEPTUH B MEXAHMYECKUX M TETIOBBIX
IpoLECCaX.

Hemoncmpauuu.

HaOnronenre OpoyHOBCKOTO JABUKEHUS.

Habmronenune nuddysuu.

HaOnronenue sBI€HUII TOBEPXHOCTHOTO HATSDKEHUS, CMauMBaHUS U
KalWUISAPHBIX SABJICHUM.

HaOnronenue TenioBoro pacimpeHus Ted.

N3meHenne naBieHus raza Npu U3MEHEHUU O0BbEMA W HArpeBaHUU WU
OXJIQXKICHUU.

[IpaBuna nusmMepeHus Temreparypsl.

Buas renonepenayumn.

OxnaxkaeHue Ipu COBEpIICHUN PadbOTHI.

HarpeBanue npu coBepiieHur paboThl BHEIIHUMU CUJIAMH.

CpaBHEHME TETIIOEMKOCTEN PAa3JIUYHBIX BEIIECTB.



HaOnronenue kuneHusl.

HaOnronenne nocTostHCTBA TeMIepaTyphl IPH TUIABJICHUU.

Mojenu TenIOBBIX ABUTATEIICH.

Jlabopamopnwie padbomot u onvimet.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISPHOTO MPUTKEHUS.

OnbITHI O BRIPAIIMBAHUIO KPUCTAIUIOB TOBAPEHHOM COJIM WJIU Caxapa.

N3mepenue temmepaTypbl INpPH TOMOIIM KUIAKOCTHOTO TEPMOMETpa U
JNaTYHUKa TEMIIEPaTypHI.

OnbITl MO HAONIOJEHUIO TEIUIOBOTO PACIIUPEHUs] Ta30B, KUJIKOCTEH H
TBEPIBIX TEJL.

Ornpenenenue JaBieHUs BO3lyXa B OalsIoHE ITTPUIIA.

UccnenoBanre 3aBUCUMOCTH JaBJICHUSA BO3JyXa OT €ro o0béMa H
TeMIIEpaTyphl.

[IpoBepka runmoTe3bl TUHEWHOW 3aBUCUMOCTHU JJIMHBI CTOJOMKA >KUIAKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MeHEHUs BHYTPEHHEH OJHEPrUM Tella B pe3yJibTaTe
Teronepeaayn U paboThl BHEITHUX CHUJL.

UccnenoBanne sBIEHUS TEMIOOOMEHAa MPH CMEIIUBAHUU XOJOJHOU U
ropst4er BOJIBL.

Ornpenenenue KOJIUYECTBA TEIJIOTHI, MOJIYUYEHHOTO BOJON NP TEMI000OMEHE
C HarpeThIM METAJUTNYECKUM LIUIUHIPOM.

Ornpenenenne MOITHOCTH TEIJIOBBIX MOTEPh (3aKkoH HbtoToHa-Puxmana).

Onpenenenue yaeabHOW TEMIOEMKOCTH BEIIECTBA.

UccnenoBanue mponecca UCIapeHUsL.

Onpenenenne OTHOCUTENBHON BIAKHOCTH BO3/1yXa.

Onpenenenue yaeapHOW TEMIOTHI IUIABJICHUS JbJA.

Pazgen 7. DaekTpruyecKkue 1 MATHUTHBIE SIBJICHHS.

Onektpuszauus Ten. [[Ba pona anekTpudeckux 3apsanoB. BzammopnercTBue
3apspKEHHBIX Tell. 3akoH Kystona.

Onektpuueckoe none. Hanpssk€HHOCTh anexktpudeckoro noiis. [IpuHuun
CYHEPHO3ULINH IIEKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpuyecKkux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUUECKUMN 3apsi.
Crpoenue aroma. IIpoBOOHWKHM, HOHINEKTPUKA U TOJYHNPOBOJHHUKH. 3aKOH
COXPAaHEHHUS ANEKTPUUYECKOTO 3apsa.

DIJIEKTPUYECKHN TOK. YCIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
N CcTOYHMKM TMOCTOSITHHOTO TOKa. JIeMCTBHS DSIIEKTPUUYECKOrO0 TOKa (TETUIOBOE,
XUMUYECKOE, MAaTHUTHOE). DJIEKTPUUYECKUI TOK B METAJJIaX, )KUJAKOCTSAX U ra3ax.

Dnektpruueckas nenb. Cuna Toka. DIEKTPUUECKOE HaANpsKeHUE. AMIEpMETP
Y BOJBTMETP B LENMHU NOCTOSSHHOTO TOKa. CONMPOTUBIICHUE TPOBOJHUKA. Y IEITBHOE



CONPOTHUBIICHUE BemiecTBa. 3akoH Oma nia yyactka nenu. [locienoBarenbHoe u
MapajyieIbHOE COeIMHEHNUE NMPOBOAHUKOB. DJIC B 1lenM MOCTOSSHHOTO TOKA. 3aKOH
Oma nns monnou uenu. IlpaBuna Kupxroda. Pacy€r mpocThiX 3JI€KTpUYECKUX
uenei. HennHelHbIE 3JIEMEHTHI.

Pabota u MOIIHOCTH JJIEKTPUYECKOrO0 Toka. 3akoH Jlxoyns-Jlenna.
DNEeKTPUYECKUE LIETIH U TTOTPEOUTENH dIEKTpUUeCcKol 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3auMOAEHCTBUME  TOCTOSHHBIX  MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJIM U €r0 3HAYEHUE JJI )KU3HHU Ha 3eMIl€.
OmnbiT Opcrena. MarHutHoe TOJNE€ AIEKTPUYECKOro Toka. OmnsiT  Ammepa.
[IpumeHeHnEe SIEKTPOMAarHUTOB B TEXHUKE. JIeCTBHE MArHUTHOTO IO Ha
MpOBOJHUK C TOKOM. Cuna Awmmepa U oOmnpeaeneHue €€ HampaBJICHUs.
DIIEKTPOABUIATENL MOCTOSSHHOTO TOKa. lCMOJb30BaHWE JJEKTPOJBUTATENECH B
TEXHUYECKUX YCT-POMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papanes. SABneHne 37eKTpoMarHUTHOM MHAyKuuu. [IpaBuio Jlenuna.
DJIEKTpPOTeHEePaTOP. CriocoObI MOTYy4YEeHUS AJICKTPUYECKON SHEPTHH.
DNEeKTPOCTAHIIMM HA BO300HOBISIEMBIX HCTOYHMKAX HHEPTHHU. DKOJOTHUECKHUE
po0JIeMbl SHEPTeTUKU. TOIMIMBHBIE IEMEHTHI U STIEKTPOMOOUIIH.

Hemoncmpauuu.

DIIeKTpU3alus Te.

JIBa poaa 3JIeKTPUUECKUX 3aPsI0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEII.

Y CTpOUCTBO U JIEUCTBUE IIEKTPOCKOTA.

DIIEKTPOCTATUYECKAsT MHIYKIHUS.

3aKOH COXPAHEHHUS ANEKTPUUECKUX 3aPAIOB.

MogenupoBaHue CHIOBBIX JIMHUM 3JJIEKTPUYECKOTO MOJISI C MOMOIIBIO
OYMa)KHBIX CYJITaHOB.

[IpOBOTHUKY U JUATEKTPUKHU.

M cTOYHMKHN TOCTOSITHHOTO TOKA.

JIeCTBUS IEKTPUUECKOTO TOKA.

DIIEKTPUYECKHUMN TOK B )KUIKOCTH.

["a30BbIit pa3psi.

N3MepeHue Cuilbl TOKa aMIIEPMETPOM.

N3MepeHune 3neKTpuIeCcKOTO HAMPS)KEHUST BOJIbTMETPOM.

PeocTaTt 1 Marazud cCOnpoTUBIICHUMN.

B3aumopelicTBHE NOCTOSSHHBIX MAarHUTOB.

MoenupoBaHre HEBO3MOXKHOCTH PA3ICICHUS MTOJHOCOB MarHuTa.

MoenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

OnsIT Dpcrena.

MarauTHoOe MoJje ToKa. DJIEKTPOMATrHUT.



JleficTBrE MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

DIEeKTPOJIBUTATEIb MIOCTOSHHOTO TOKA.

OmnsiTel Dapanes.

DIIEKTPOreHEepaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnuie padbomot u onvimet.

OnbITel 1O HAOMIOJEHUIO AJIEKTPU3AIMU TeNl MPU CONPUKOCHOBEHUU W
MHIYKIHEH.

UccnenoBanne OEWCTBUS JJEKTPUYECKOTO IO HA NPOBOJHUKUA H
TUAIEKTPUKH.

COopka 1 UCTIBITAHUE AJIEKTPUUYECKON 11U TOCTOSIHHOTO TOKA.

HccnegoBanne 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAIOIIETO Yepe3 PE3UCTOP, OT
HaNpsHKEHHS HAa PE3UCTOPE U COMPOTHUBIICHUS PE3UCTOPA.

OMnbITHI, TEMOHCTPUPYIOIINUE 3aBUCUMOCTh JJIEKTPUUYECKOIO COMPOTUBIICHUS
MPOBOJAHUKA OT €ro IJIMHBI, IUIOIIA/IU MOMEPEYHOTO CEUYEHUs U MaTepuaa.

OrnpeneneHue yaenabHOTO CONPOTUBIICHUS TPOBOJHUKA.

[IpoBepka mpaBwiIa CIOXKEHUS HANPSHKEHUM TMpU  MOCIEN0BaTEIHLHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwiia AJisi CUJBI TOKa NPU MapauIebHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue DJIC 1 BHYTpEHHETO CONPOTUBJICHUSI UCTOYHUKA TOKA.

[TpoBepka npasun Kupxroda.

[TpoBepka BeimoHEHHS 3aKOHA OMa JIJ1 MOJIHOM 1IEITH.

N3ydenne BOIbTaMIIEPHBIX XaPAKTEPUCTUK HEIMHEUHBIX AJIEMEHTOB (J1aMIIbl
HaKaJMBaHUS WIHM MOJYIPOBOJHUKOBOTO HO/A).

Onpenenenue padoThl IAEKTPUUECKOTO TOKA, UIYIIETO YEPE3 PEIUCTOP.

Ornpenenenne MOIHOCTH ANIEKTPUUECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOPE.

Onpenenenue KIIJI HarpeBares.

NccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3ydenne MarHUTHOTO MOJIsE MOCTOSIHHBIX MarHUTOB MPU UX 00bEAUHEHUU U
pa3aeiacHuH.

UccnenoBanue necTBUS 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OMnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJIEUCTBUS KaTYIIKH C
TOKOM W MarHuta OT CWIbl U HampaBJEHUsS TOKAa B KaTyIIKe W OT HAJIUYUA
(OTCyTCTBUS) CEpACUHUKA B KATYIIKE.

N3ydenne neiicTBUSI MArHUTHOTO MOl HA TPOBOJAHUK C TOKOM.

KonctpyupoBanue u uzydeHue padoThl 3J1€KTPOABUTATEIS.

N3smepenue KIIJ anmekTpoaBUTraTeibHOM YCTAHOBKH.

OmnbITBI 1O  HCCIEOBAHUIO  SIBIICHUSI AJEKTPOMArHUTHOW  HWHAYKIIUU:
HcCclieJOBaHNE U3MEHEHUN 3HAUEHUS U HAMPABJICHUS MHIYKIIMIOHHOTO TOKaA.



9 KITACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanuueckoe JBHKeHue. MarepuanbHas Touka. CrnocoObl OMUCaHUS
MEXaHUUYECKOTO JBIKECHUS: TaOIUYHBIN, rpaduueckuii, ananutudeckuid. Cucrema
oTc4éra. OTHOCUTEIBHOCTh MEXAHUYECKOTO IBUKECHMUSL.

BekTopHbie BEIMUYHHBI, ONEpAalMU C BEKTOpaMH, IPOEKIUU BeKTOpa. Paguyc-
BEKTOP MAaTE€pUalbHOW TOYKH, MEPEMEIICHUE Ha IUIOCKOCTU. PaBHOMEpHOE
NPAMOJIMHEWHOE  JBM)KEHHE. HepaBHOMEpHOE MPSIMOIMHEWMHOE JIBUKECHHE.
CpenHsis 1 MTHOBEHHAs CKOPOCTh TEJIa IPU HEPABHOMEPHOM JIBUKCHUU.

Yckopenune. PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE ABHKEHUE. Y CKOPEHHE
cBoOOaAHOTO nageHus. OnbIThl ["anunes.

I'paduueckas mHTEeprpeTanus yCKOPEHUs, CKOPOCTU, MPOUIEHHOTO MYTU U
MEepEMENICHUS ISl TPSAMOJIMHEUHOTO JBUKEHUS.

JIBu>xkeHue Tenna, OpoIIeHHOT0 O/ YIJIOM K TOPU30HTY.

JIBM>KEHHE IO OKPYKHOCTH. JIMHEHHAs: CKOPOCTh, YII0Basi CKOPOCTh, IEPUO
M 4acToTa O0palieHus: Mpyu paBHOMEPHOM JIBHXKEHUU MO OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE NPU JBUKECHUU 110 OKPYKHOCTH.

Bekrop cuibl. PaBHOIENCTBYOIAsA CUJIA.

ITepseiit 3akoH HeroToHa. BrOpoii 3akon HetoroHa. Tpetunii 3akoH HproToHa.
[TpuHLMIT Cyneprio3uLuy CUil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJbXEHUS, CHIIA
TpEeHUsl MOoKos, Apyrue Buibl TpeHus. KoadduumeHt tpenus.

JIBM>KEHHE TeN MO OKPY>KHOCTH O] IEVCTBUEM HECKOJIBKUX CHUJL.

3akoH bepHymm u nogbéMHas cuia Kpbula. COBpEMEHHBIE JIETATEIbHbBIC
anmapartbl, CyJa Ha TOABOJHBIX KpbUIbSAX, AaHTUKPBUIO HAa CKOPOCTHBIX
aBTOMOOWIAX. J[BUKeHUe moe3ia Ha MarHUTHOM MOAYIIIKE.

Cuna TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHHUs. J[BM)KEHHE TEJI BOKPYT
IpPaBUTALIMOHHOTO IIeHTpa (B ToM uwmcie I1iaHeT Bokpyr Conuua). IlepBas
KOCMHMYECKAsi CKOPOCTb. HEBECOMOCTb U NEPETPY3KU.

PaBHOBecue maTepuanbHON TOuku. AOCONOTHO TBEpaoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPETIIIEHHON OChIO BpameHus. MoMeHT cuiibl. L{eHTp TsxkecTu.

Nmnynec tema. M3menenue wumnyinbca. Mwmoynsc cuisl. Yropyroe u
HEYIIPYro€ B3aUMOJCHCTBUE. 3aKOHbl M3MEHEHUS W COXPAHEHHUsS MMITYJIbCa.
PeakTuBHOE NBHKEHHUE.

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa cuil TSDKECTH, YNPYTOCTH,
Tpenus. CBs3b 3Hepruu U padoTel. [loTeHIManbHas YHEPTUs Tela, MOJAHITOrO Hajl
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas SHeprusl CxKATOW NMpyKUHbl. Knnetnueckas
sHeprus. Teopema O KMHETHYECKOW SHEPTrHM. 3aKOH WU3MEHEHUS U COXPaHCHUS
MEXAHUYECKON DHEPTUU.



Hemoncmpauuu.

HaOnronenne MeXaHMYECKOTO JIBUKEHHUS Tejla OTHOCHUTENBHO Pa3HbIX TeJ
OTCU€Ta.

CpaBHeHuE nOyTed W TPACKTOPUM JBWKEHUS OJHOTO M TOTO XK€ Tela
OTHOCHUTEJILHO Pa3HbIX TEJl OTCYETA.

N3mepenre ckopoCTU U YCKOPEHHUS TPSIMOJIMHERHOTO JIBHXKEHUSL.

UccnenoBanne npu3HaKkoB PaBHOYCKOPEHHOTO JIBUKEHUS.

HaOnronenue ABUXEHUs Tella MO OKPYKHOCTH.

HaOnronenne MeXaHMYEeCKUX SIBICHUM, MPOUCXOSAIIUX B CHUCTEME OTCUETA
«Tenexka» mpu €€ pPaBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIHHO
KaOuHeTa (PU3UKHU.

Habnronenne paBHOBecHs Te€l, CBOOOIHOTO MaJAeHUs, KOJeOaHUsI MasTHUKA B
MHEPUUAIIbHBIX CUCTEMAaX KaK MOJTBEPKICHUE MPUHIIUIIA OTHOCUTEIHLHOCTH.

3aBUCUMOCTb YCKOPEHUS T€JIa OT €r0 MACCHI U AEUCTBYIOIIEH HA HETO CHJIBL.

HaOnronenue paBeHcTBa CUI IPU B3aUMOICHCTBUH TElL.

N3meHenne Beca Tea Mpu yCKOPEHHOM JIBHKEHUU.

[lepenaua ummymnbca npu B3auMOJICUCTBUU TE.

[IpeobpazoBanus IHEPTUH MPU B3AUMOICHUCTBUU TEIL.

CoxpaHeHue uMmyJibca npu abCOTOTHO HEYTIPYTOM B3aUMOICHCTBUM.

CoxpaHeHne UMITyJIbCca IIPH YIIPYTOM B3aMMOJIEUCTBHH.

HaOnronenue peakTUBHOTO ABUKEHHUS.

CoxpaHeHue SHEepPruu Mpu CBOOOIHOM MaICHUU.

CoxpaHeHue SHEpPruu Mpu ABMKEHUH TeJla MO ACHCTBUEM MPYKUHBI.

Jlabopamopnuie padbomot u onvimet.

KonctpyupoBanue TpakTa sl pa3roHa M JaJbHEHIIEro pPaBHOMEPHOTO
JBIKECHUS IIapUKA WA TEIEKKH.

OnpeneneHue cpeaHeld CKOPOCTH CKOJNbXKEHUS Opycka WIM JIBUKEHUS
[IapuKa 1Mo HaKJIOHHOU IIOCKOCTH.

OnpeneneHue yCKOpPEHUs Tela NPU PABHOYCKOPEHHOM JIBHDKEHUU TIO
HAKJIOHHOM ITOCKOCTH.

UccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBMO)KEHUH 0€3 Ha4albHON CKOPOCTH.

[IpoBepka rUMOTE3bI: €CIIU MPU PABHOYCKOPEHHOM JIBHXKEHUU 0€3 HayalibHOM
CKOPOCTH ITyTH OTHOCSITCSI KaK PsiJi HEYETHBIX YHCEII, TO BpEMEHA OJIMHAKOBHI.

UccnenoBanue nBUXeHUS Tella, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

UccnenoBanre 3aBUCUMOCTH  CHUJIBI  TPEHUS CKOJBXKEHHUS OT  CHJIbI
HOPMAaJIbHOTO JIABJICHHUSI.

Onpenenenue kodpduiieHTa TPEHUST CKOJIbKEHHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.



HccnenoBanne 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BO3HUKAIOLIEH B MPYKHUHE, OT
CTEIEeHU JieopMaIuu Mpy>KUHBI.

Onpenenenue pabOTHl CHIIBI TPEHUS MPU PABHOMEPHOM JBUKEHHUM TeJa IO
TOPU30HTAIBHON MMOBEPXHOCTH.

Onpenenenue pabOThl  CHIIBI  YINPYrOCTH TMpPU TOABEME Tpy3a C
MCIIOJIb30BaHUEM HETOIBUKHOTO U MOABUXKHOTO OJIOKOB.

Paznen 9. Mexann4yeckue Ko0J1e0aHMsI M BOJIHBI.

KonebarenbHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUN: TEPUOI,
4acToTa, aMIuuTyAa. ['apMoHuueckue KkosieOaHus. 3aTyXawIlue KoJeOaHus.
Brinyxxnennsie konebanus. Pezonanc.

MareMaTuyeckuii M NOPYKUHHBIA MasTHHUKU. [IpeBpamieHune 3HEpruu mnpu
KoJie0aTeIbHOM JBUKCHUHU.

Mexanuueckue BOaHBL. [IpomonpHble M monepedHble BOJIHBL. (CBOMCTBA
MEXaHMUYECKUX BOJH: uHTepdepeHuus u nudpakuus. [[rmHa BOJIHBI U CKOPOCTh €€
pacnpocTpaneHus. MexaHN4eCKUE BOJIHBI B TBEPJIOM TEJIE, CEUCMHUYECKHUE BOJIHBI.

3ByK. PacnpocTtpanenue m oTpakeHHe 3ByKa. ['pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. MH}pa3zByk u yapTpa3Byk. Mcmnonib3oBaHue
YJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHSIX.

Hemoncmpauuu.

HaOnronenne konebGaHuili Ten mOA ACHCTBUEM CHIIBI TSXKECTH U CHIIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

HabGnronenue BbIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.

Pacnpoctpanenuie npo10JIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIETIN).

Habnronenune nntepdepeHunu 1 1uppakiiii BOJIH Ha TOBEPXHOCTH BOJBI.

HaOnronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTUYECKHI PE30HAHC.

Jlabopamopnuie padbomot u onvimeol.

Ornpenenenue 4acTOTHI U EpUO/ia KoJieOaHU MaTEMAaTUUECKOTO MasTHUKA.

Onpenenenue 4acTOThI U MEPUOJIa KOJeOaHUM MPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH NEPHOJA KoJeOaHUM Ipy3a HA HUTU OT JUIMHBI
HUTH.

UccnenoBanue 3aBUCUMOCTH MEpUOJia KOJIeOaHUN NPY>KUHHOTO MAasiTHUKA OT
MAacCCHhI Tpy3a.

[IpoBepka HE3aBUCHUMOCTH IepuoAa KoJeOaHUM Tpy3a, MOJBEHIEHHOTO K
JIEHTE, OT MacChl Ipy3a.

OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPHOJIa KOJIeOaHUu! Mpy>KUHHOTO
MAasITHHKA OT MACChI Tpy3a U KECTKOCTH NPYKUHBI.

N3mepenue yckopeHnusi CBOOOIHOTO MaeHUsI.



Pazngen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMArHUTHOE  MOJIe.  DJIEKTPOMArHUTHbIE  BOJHBI.  CBOWCTBa
3NEKTpOMarHuTHeIX BOJH. [llkana snekTpomarHUTHBIX BOJH. Mcmonb30oBaHHE
AJIEKTPOMArHUTHBIX BOJIH JUIsi COTOBOM cCBsi3u. Pammonokanms. Kocmwuueckas
CBSI3b.

DIIeKTpOMarHuTHas mnpupoga cBera. CKopocTh cBeTa. BonMHOBBIE CBOWCTBA
cBeTa: uHTEphepeHuus u Tudppakius.

Hemoncmpauuu.

CBolCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

Nnrepdepenius u qudpakuus cBeta.

Jlabopamopnuie padbomot u onvimet.

N3ydenne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOWUIBHOTO
TenedoHa.

[IpoBeneHue ONBITOB MO HAOIIOIEHUIO UHTEephEepeHIINN U AUPPAKIINU CBETA.

Pa3nen 11. CBeToBbBIE ABJIEHHUS.

JlyyeBass MoOJenb CBETa W TE€OMETpUYECKas ONTuka. VICTOYHHMKH CBeTa.
[IpsmonuueiitHoe pacnpoctpaHeHue cBera. 3armeHuss ConHua u  JlyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxkeHus cBera. llocTtpoeHue
n300paxeHuit, CPOPMHUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBeta. 3akoH npesnomiieHus cBeta. [lomHoe oTpakeHue cBeTa.
Hcnonb30BaHKWE MOTHOTO OTPAXKEHUS B ONTUYECKUX CBETOBOJIAX, ONTOBOJIOKOHHAS
CBSI3b.

JImnza, xonm usydern B JuH3e. Popmysa TOHKOM muH3BL llocTpoenme
n3o0paxeHut, cHOPMUPOBAHHBIX TOHKOM JHMH30M. OmnTUyeckas cucTeMa
¢doToanmapaTa, MHUKpPOCKONA W Tejleckomna. [Ja3, Kak ONTHUYECKas CHCTeMa.
bau3opykocThs U 1aTbHO30PKOCTb.

Paznoxenne Oemnoro cBera B crekTp. Omnbitel HbioToHa. Croxkenwue
CIIEKTpaJbHBIX LBETOB. Jucnepcust ceera.

Hemoncmpauuu.

[IpssmonuHeHOE pacpOCTPAHEHUE CBETA.

OrtpaxeHue cBera.

[Tonyuenne n300pakeHUM B IIIOCKOM 3€pKale.

[Ipenomienue ceera.

Onrtuveckui CBETOBO/I.

Xop nyuei B coOuparoniei JInH3e.

XO0J Iy4der B pacCeMBAIOIIEH JIMH3E.

[Tonyuenne n300pakeHU ¢ MOMOIIBIO JIUH3.

[IpuHnun peiicTBus poToanmnapara, MUKPOCKOIA U TEJIECKOIA.

Mogensb riasa.



Paznoxxenue 6e0ro cBeTa B CIEKTp.

[Tonyuenue 6enoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX 1IBETOB.

Jlabopamopnuie padbomot u onvimet.

HccnegoBanne 3aBUCHUMOCTH yTIJIa OTPaK€HUS CBETOBOrO Jiyya OT yrIJja
TaJICHUSL.

N3yueHnue cBOMCTB N300paKeHHsI B TNIOCKOM 3€pKaJie.

HccnenoBanne 3aBUCMMOCTH yIJla MPEJIOMIIEHUS OT yIJia MaJeHUus CBETOBOIO
Jly4a Ha TPAHHULIE «BO3ILYX—CTEKIIO».

[Tonyuenne n300pakeHU ¢ MOMOIIBIO COOMPAIOIIEH JIUH3BI.

Onpenenenue (OKYCHOTO PACCTOSIHUS W ONTHUYECKON CHIIBI CcOOMparolei
JIVH3BI.

OMNBITHI O PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITel 1O BOCHPUSATHIO IIBETa MPEIMETOB MPU HUX HAOIIOACHUU uepes3
[IBETOBBIE (PUIIBTPHI.

Pa3nen 12. KBanToBbI€ IBJICHHUS.

OneiTel Pe3epdopaa u mianerapHass monenb atoma. Mojens aroma bopa.
Hcnyckanue u normouieHne ceeta arToMoM. KBaHThI. JInHeuaTeie CIIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- u ramma-uznydenus. CTpoeHue aTOMHOTO
aapa. HykinonHas wmozens atomHoro sapa. HMsorombl.  PaamoakTuBHBIE
npespanieHus. llepuon momypacnana atomHbix saep. JleidcTBue paaroakTUBHBIX
W3JIy4YCHU HA )KUBBIC OPraHU3Mbl. 3aIIUATA OT PAJIHOAKTUBHOTO U3JIyUYCHHUS.

SnepHble peakunu. 3aKOHBI COXPAaHEHHS 3apsiAOBOIO M MAacCOBOTO YHUCEIL.
DOHeprusi CBsI3M aTOMHBIX saep. CBs3p Macchl W JHEpruu. Peakuum cuHTE3a U
nenenus saep. Mcrounumku sHeprum CojiHIA W 3BE3A. SlepHas SHEPreTHKA.
DKOJIOTHYECKHUE POOJIEMBI SIAEPHON IHEPTETUKHU.

Hemoncmpauuu.

CrekTpbl U3Ty4EHUs U TOTJIOIICHUS.

CnekTpsl pa3aIuyHbIX Ta30B.

CnekTp Bogopoa.

Habmronenue TpexoB B kaMepe Bunbcona.

PaboTta cuéTunka HOHU3UPYIOUIUX U3ITYyYEHUH.

PerucTtpanus uzinydeHus: IpUPOJHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnuie padbomot u onvimet.

HaOnronenue CrloOmHbIX U JIMHEHYATHIX CIIEKTPOB U3ITyUEHUS.

HccnenoBanue TPEKOB: U3MEPEHHUE SHEPTUM YACTHIIBI IO TOPMO3ZHOMY MYTH
(o dotorpadusam).

N3mepenue paagnoakTUBHOTO (PoHA.

IHoBTOpPHUTEIBLHO-00001IAO NI MOAYJIb.



[ToBTOpUTENBEHO-0000IAIOINKA MOAYJIb MIPEAHA3HAYEH JJI1 CUCTEMATH3aLUuU
u  0000ImIeHUS  TPEIAMETHOIO  COJEpXKaHUS W OMbITa  JICITEIbHOCTH,
MPUOOPETEHHOTO MPU U3YYEHUU BCEro Kypca (PU3NKU YriayOJEHHOrOo ypOBHS, a
TaKXe JUIsl HOJATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY JK3aMEHY 10 (pU3HKE.

B nmnponecce wu3yuyeHuss JAHHOTO MOAYJS pPEAIU3YIOTCS W IMOJIYy4aroT
JanbHellee pa3BuUTUE ydeOHblEe JAEHCTBUA, OOecneuynBarouIue JOCTHKEHUE
MPEAMETHBIX W METANpeIMETHBIX pe3yJabTaToB oOy4eHus, GOpMUpOBaHUE
€CTECTBEHHO-HAYYHON TPaMOTHOCTH: OOBSICHEHHUE U ONHMCAHME SIBJCHUN HA OCHOBE
MpUMEHEHUs1 (PU3NYECKUX 3HAHUU, UCCIEN0BATENbCKUE ACHCTBUS (BBIIBUKEHUE
TUNOTE3, MOCTAHOBKA IEJIM U TJIAHUPOBAHME HCCIIECIOBAHUS, aHAIU3 JaHHBIX U
MOJIyYEHHUE BBIBOJIOB).

[IpennoututensHoit (HOpMON OCBOCHUSI MOAYJSA SIBISETCS MPAKTUKYM,
porpamma KOTOpOTO BKJIFOUAET:

pelieHre 3a7ayd, OTHOCSIIMXCSA K pa3IMyHbIM pas3jiesiaM U TeMaM Kypca
(U3HKHU, B TOM YKCIE 33]a4, UHTETPUPYIOLIUX COAEPKAHUE PAa3HbIX Pa3/IeioB;

BBITIOJTHEHHUE JTA0OPATOPHBIX padOT U OMBITOB (BKJIIOYast padOTHI U OMBITHI U3
NepeuyHel K pasfenaMm Kypca) B YCIOBUAX CaMOCTOSITENIBHOIO IUIAHUPOBAHUS
IIPOBE/ICHUSI UCCIEA0BAHMS, BBIOOpAa 1 00OCHOBAHUS METOJIa U3MEPEHUS BEIMYNH,
COOPKHU 3KCIIEPUMEHTAIIbHON YCTaHOBKH;

BBITIOJTHEHUE MPOOJIEMHBIX 33JJaHUN MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3a7aHUsl IO €CTEeCTBEHHO-HAYyYHOM TIpPaMOTHOCTH), B TOM YHCIE 3aJ@aHUid C
MEKIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ TPYNIOBLIMU WU UHIUBUAYAIbHBIMHU MPOEKTAMU, CBI3AHHBIMU C
cojJiep>KaHueM Kypca (DU3UKHU.

N3yyeHne NOBTOPUTENBbHO-0000IIAIOMIET0 MOAYIS MOXKET 3aKaHYMBaThCS
IIPOBEICHUEM JAHArHOCTUYECKON paboThl 32 Kypc (pu3uKH yriayOia€HHOro ypOBHS,
BKJIFOYAIOIIEH 3a/laHusl PAa3HOTO YPOBHS CIOXKHOCTH. Pe3ynbTaThl BBINOJHEHUS
JIUArHOCTUYECKOM padOThl MOT'YT MOKAa3bIBaTh CTENEHb TOTOBHOCTU O0YYaIOIIMUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeHy 10 (u3HMKE, a TaKke
CBUJETENBCTBOBATh O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPAMOTHOCTH.



IIJTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA I[TPOT'PAMMEI I10 ®U3UKE
HA YI'JTYBJIIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OGPA3OBAHUA

N3yuyenue (u3MKyU Ha ypOBHE OCHOBHOTO OOLIEro 0Opa3OBaHMs HApPaBICHO
Ha JOCTHKEHHE JIMYHOCTHBIX, METAMPEIMETHBIX M IPEIMETHBIX 00pa30BaTeNIbHbIX
pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATBI

B pesynbraTe uzydueHus: pu3NKd Ha ypOBHE OCHOBHOI'O 00I1Iero 00pa3oBaHuUs
y oOyuaronierocst 0yayT cqpopMUpOBaHbl CIEAYIONIUE JTUYHOCTHBIE PE3YIbTATHI B
YacTH:

e I)nampuomuueckozo 6ocnumanus:

MPOSIBJICHUE MHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
(bu3nYecKoil HayKH;

IIEHHOCTHOE OTHOIIEHUE K IOCTUKEHUSIM POCCUNUCKUX YUEHBIX-(PU3UKOB;

e 2)2parcoanckozo u Oyxo08HO-HPAGCHIEEHHO20 60CHUMAHUA:

TOTOBHOCTh K AKTUBHOMY YYacTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
M 3TUYECKUX MPOOJIEM, CBSA3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JIOCTH)KECHUM
¢buszukuy;

OCO3HAHWE BAXXHOCTH MOPAJIBbHO-3THYECKUX MPHUHIIUIOB B JEATCIHLHOCTU
YYE€HOTO;

e 3)acmemuueckozo 60CRUMAHUA:

BOCIIPUSATHE ACTETUUYECKUX KA4YeCTB (PU3UYECKOW HAyKH: €€ TapMOHHYHOTO
MMOCTPOEHHMS, CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH,

e 4)uennocmu HaAy4yHO20 NO3ZHAHUA:

OCO3HAHUE IIEHHOCTH (U3NUYECKON HAyKU KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUSI MHUPA, OCHOBBI PA3BUTHS TEXHOJIOTWW, BAXHEHUIIEH COCTaBIISIIONIEH
KYJBTYPHI;

OpUEHTaIusi B JCATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IIPUPOIBI;

pa3BUTHE HAY4YHOU JIO003HATENBHOCTH, HMHTEpEca K HCCIeI0BaTEIbCKON
eI TeNLHOCTH;

e 5)popmuposanusa Kynomypot 300p06ba u IMOYUOHAILHOZO0 O1A2ONONYUUA:

OCO3HAHWE IIEHHOCTH 0e€30MmacHoro o0pa3a KHU3HHU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHPE, BaXHOCTU TPaBUI OE30MaCHOrO IIOBEJACHHUS Ha
TPAHCIIOPTE, HAa JOpOrax, C DJEKTPUYECKUM U TEIUIOBBIM OOOpYJOBAaHUEM B
JIOMAITHUX YCIIOBUSIX;

c(hOpMUPOBAHHOCTh HaBblKa pedIeKCUM, NPU3HAHUE CBOETO IIpaBa Ha
OIMOKY M TaKOTO e MpaBa y Ipyroro 4eaoBeKa;



e 6)mpyo0o6ozo eocnumanus:

aKTUBHOE YYacTHE B pPEIICHHH MpaKTUYECKUX 3aj1ay (B paMKax CEMbH,
o0pa3oBaTeIbHOM OpraHu3allii, TOpoja, Kpas) TEXHOJOTHYECKOW U COIUAIbHOU
HaIpPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIE U (PU3NYECKUX 3HAHUI;

MHTEpEC K MPAKTUYECKOMY U3y4YeHUI0 npodeccuit, CBSI3aHHbIX C (PU3UKOI;

e 7)IK0S102UUECKO20 60CRUMAHUA:

OpUEHTAIlMsl Ha MpPUMEHEHHE (U3WYECKUX 3HAHUU JUIs pelieHus 3a71ad B
o0JlacTU  OKpyXarolllel cpenpl, IUIAHUPOBAaHUS TMOCTYNKOB M OLEHKU HUX
BO3MOYKHBIX MTOCIIEICTBUN JIJI1 OKPYKAIOIIEH CPEbI;

OCO3HAHUE TJI00ATBHOrO XapaKTepa 3KOJIOTMYECKUX MpoOJieM M MyTel ux
pelieHus;

o 8)adanmavyuu K UBMEHANOUWUMCA YCII06UAM COUUATLHOU U NPUPOOHOTL
cpeowvl:

MOTPEOHOCTh BO B3aMMOJCUCTBUM TIPU BBINOJHEHUM UCCIEAOBAHUNA U
MPOEKTOB (PU3MUECKON HAMIPABIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JIPYTHX;

MOBBIIIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
NeSATeNbHOCTD;

MOTPEOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUM, yMEeHUU G(OPMYJIHPOBATH
UJIeU, IOHSATHUSI, TUTIOTE3bI O (PU3NUYECKUX O0BEKTaX U SIBICHUSX;

OCO3HaHUE JAe(UIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JIacTH
(busukuy;

IJJAHUPOBAHUE CBOETO PAa3BUTUSL B MPUOOPETEHUU HOBBIX (PU3NUECKUX
3HAHUU;

CTpEMJICHUE aHAIM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOBI, OOIIECTBA U
ASKOHOMHKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PUBHUECKUX 3HAHUM;

OIICHKA CBOMX JEUCTBUUA C YYETOM BIUSHUS Ha OKPYKAIOUIYIO Cpeny,
BO3MOXKHBIX IJI00aJbHBIX TTOCJIEICTBUH.

METANPEAMETHBIE PE3YJIbTATBI

B pesynpTaTe OCBOCHHS TpOrpaMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero oopazoBanus y o0yyaroierocsi OyayT copMUpoBaHbl MeTanpeaAMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TT03HABATEIbHBIC YHUBEPCATbHBIC YUCOHBIC NEHCTBUS,
KOMMYHUKATHUBHBIC  yHUBEpPCAJIbHBIC  ydeOHBIE  JCHCTBUSA, PETYJIATHBHBIC
YHUBEpCaIbHBIC YIeOHbBIE TCHCTBUSI.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicCTBUSA
Bba3oBble Joruyeckue aeiicTBuA:
BBIABJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(sBNEHUI), KI1acCU(UIIMPOBATH UX;



BBISBJISITh 3aKOHOMEPHOCTU M MPOTUBOPEYMUSI B paccMaTpuUBaeMbIX (hakTax,
JTAHHBIX ¥ HAOJIIOJEHUAX, OTHOCSIIIUXCS K PU3HMUECKUM SIBJICHUSIM;

BBISABJISITh MPUUYUHHO-CIICJICTBEHHBIE CBSI3M TPU H3YUYECHUH (PU3NUECKUX
SBJICHUW U TMPOIECCOB, JENIaThb BBIBOJBI C UCIIOIb30BAHUEM JECAYKTUBHBIX H
WHJIYKTUBHBIX  YMO3aKJIIOYEHUW, BBIIBUTaTh THUIOTE3bl O  B3aUMOCBS3SIX
(hU3NYECKUX BEIUYHH,

CaMOCTOSITENILHO BBIOMpPaTh CIOCO0 pelieHus y4yeOHOo# ¢u3ndeckor 3aaauu
(cpaBHEHHME HECKOJIBKMX BapHaHTOB PEIICHUs, BHIOOp Hanbojee MOAXOISIIEIO C
Y4ETOM CaMOCTOSITEIbHO BBIJCICHHBIX KPUTEPUER).

Ba3oBble ucciaenoBareabckne JeMCTBUS:

HCIIOJIB30BaTh BOMPOCHI KK MCCIIEA0BATEIHCKUII HHCTPYMEHT MTO3HAHUS;

MPOBOAUTH MO CAMOCTOSATENIBHO COCTaBIEHHOMY IUIAHY ONBIT, HECIIOMHBIN
(bU3NYeCKHil IKCIEPUMEHT, HeOOJIbIII0e UCCIeAOBaHNE (DU3UUECKOTO SBIICHUS,

OIICHUBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(POPMAIIUIO, TTOITYUYEHHYIO
B XOJI€ HCCJIEIOBAHUS WU HKCIIEPUMEHTA;

CaMOCTOSITENTbHO (HOpMYyIUpPOBaTh O00OOIIEHUS W BBIBOABI MO pe3yJbTaTaMm
MPOBEEHHOT0 HAOIIOACHUS, ONIBITA, UCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JlajibHelIIee pa3BUTHE (PU3NUECKUX MTPOLIECCOB,
a TakXKe BBIJBUTaTh MPEINOJIOKEHUSI 00 HUX pPa3BUTUU B HOBBIX YCIOBUSIX U
KOHTEKCTax.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METO/bl, HHCTPYMEHTHI M 3alpOChl MPU TOUCKE U
oTOope nHPOpMAIINU WU JAHHBIX C YYETOM NPEISIOKEHHON yueOHOU pu3niecKon
3a/1auu;

aHaJU3UPOBaTh, CHUCTEMATU3UPOBATh U HMHTEPHPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJOB U (DOPM MPECTABICHHUS;

OIICHUBATh HAAEKHOCTH HMHPOPMALMU 1O KPUTEPUSIM, MPEII0KEHHBIM
y4uuTeneM uin chopMyIHPOBAHHBIM CAMOCTOSITEIBHO;

CaMOCTOSITETLHO  BBIOUpATh  ONTHUMaJbHYIO  (GOpMYy  TpeACTaBICHUS
uHpOpMaIIMU W WJUTIOCTPUPOBATH pEIIaeMble 3aJa4d HECJIOKHBIMU CXEMaMH,
auarpaMmMamMu, HTHOW rpadukoi u ux KOMOUHAITUSIMH.

KoMMyHHKaTHBHBbIE YHHBEpPCAJbHbIE Y4eOHbIe TelCTBUS:

B XOJle¢ OOCYXIeHHs y4eOHOro MaTepuayia, pe3yJbTaToB JabopaTOPHBIX
paboT W TIPOEKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOW TEeMBI H
BBICKA3bIBaTh HJICH, HAIlCJICHHBIC Ha pCEIICHHE 3aJa4d W  TOJJIepKaHUe
0J1aroKeaaTeaIbHOCTH OOIICHMS,

COTIOCTAaBIISATh CBOU CYXKJICHHS C CYKICHUSMH JPYTUX YYACTHUKOB JTNAJIOTa,
OoOHapyKHUBaTh Pa3IMINE U CXOJCTBO TO3UITUH;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUChMEHHBIX TEKCTaX;



MyOJIMYHO TMPEJCTABISITh PE3YIbTAThl BHIMOJIHEHHOTO (PU3MYECKOTO OIbITa
(3KCIIepUMEHTa, UCCIEA0BAHUS, IPOEKTA);

MOHMMATh M HMCIOJIb30BaTh MPEUMYIECTBA KOMAHIAHOW U WHIUBUIYAITHHOU
paboTHI PU PEIIEHUU KOHKPETHOHN (hU3UYECKOM MPOOIIEMBI;

MPUHUMATH 1[EJTU COBMECTHOM AESATEIbHOCTH, OPTaHU30BbIBATH JACHCTBUS 1O
e€ JOCTHXKEHUIO: paCIpeNeNsiTh POJU, OOCYXKIaTh MPOIECCHl U Pe3yJbTaThl
COBMECTHOM pabOoThl, 0000111aTh MHEHUS HECKOIBKHX JIIOJIEH;

BBITIOJIHATh CBOKO 4YacTh pabOThI, JOCTUTash Kauye€CTBEHHOTO pe3yibTaTa IIo
CBOEMY HAaINpaBJIECHUIO U KOOPAUHUPYS CBOM JEHUCTBUS C JPYTMMH YieHaMU
KOMaH/Ibl;

OIICHMBATh KAue€CTBO CBOEr0 BKJAaJa B OOIIMA MTPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENIbHO C(HOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUSI.

PeryasiTuBHble yHUBepCcaJIbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanmus:

BBISABJISITH IPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTyallUsIX, TPEOYIOMMX st
penieHns PU3NUEeCKUX 3HAHUM;

OPUEHTUPOBATHCA B  PA3IUYHBIX  MOJXOJAaX  MNPUHATHUS  PELICHUM
(MHAMBUIyaTIbHOE, TPUHATHUE PEUICHUS B TPYIIIE, IPUHATHE PEIICHHUN Tpynnoi);

CaMOCTOSITENILHO COCTABJISTh QJITOPUTM PEIICHUS (PU3MYECKOM 3aJayu WU
IJIaH HUCCIEOBAaHUS C Y4YE€TOM HMEIOUIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH MpeIJilaraeMble BAPUAHTHI PEIICHUN;

nenaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBII HHTEJJIEKT:

JlaBaTh aJICKBaTHYIO OI[EHKY CUTYaIlMH U IpeJiarath IJlaH e€ U3MEHECHUS;

OOBSICHSIT ~ MPUYUHBI  JOCTHXKEHUST  (HEJOCTHUXKEHHUS)  pPe3yJbTaToB
NeSATeNbHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YHCIE B XOJI BBINOJHEHUS
(bU3UYECKOTO HCCIIEOBaHUSI WM NPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIINXCS CUTyallui, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIKNX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATa IEJIN U YCIOBUSIM.

CTaBUTh C€0S Ha MECTO JIPYTrOro 4ejioBeKa B XOJE CIopa WIM AUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY APYroro.

MpU3HaBaTh CBOE MPABO Ha OMIMOKY MpH pelIeHUH (PU3NUECKUX 3a]ay WIH B
YTBEPKJEHUSIX Ha HAYYHbIE TEMBI U TAKOE K€ MPaBO JPYTroro.

NPEAMETHBIE PE3YJIbTATBI

K xon1ty oOyueHnus ¢ 7 knacce npeAMETHBIE Pe3yIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:



UCIIOJB30BaTh MOHATHUS: (PU3NUECKUE U XUMUUYECKHUE ABJICHUS, HAOMI0ICHHE,
AKCIEPUMEHT, MOJelb, TUMOTE3a, EAUHULBI (U3UYECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHble COCTOSHUS BellecTBa (TBEpIOE, KUJKOE, Ta3000pa3Hoe),
MEXaHMYECKOE [IBI)KEHUE (PaBHOMEPHOE, HEPaBHOMEpPHOE, MPSIMOJIUHEIHOE),
TpaeKTopusi, paBHOJACUCTBYyIOMmIAs cui, Aedopmainusa (ymnpyras, IUlacTHYECKas),
HEBECOMOCTh, COOOIIAIOIIHNECS] COCYIbL;

YBEPEHHO pa3nuyaTh sBiIeHUS (Aud@dy3usi, TEIIOBOE [BHXXEHUE YACTHIL
BEILIECTBA, PAaBHOMEPHOE [IBIXKCHUE, HEPABHOMEPHOE JBUXKEHUE, WHEPIUs,
B3aMMO/ICHCTBUE TEJl, pABHOBECHE TBEPJIBIX TEJ C 3aKPEIJIEHHON OChIO BpalleHus,
nepejaya JaBlieHUs] TBEPIBIMU TEJNaMU, XUJKOCTSIMU M Ta3aMH, aTMochepHoe
JaBJICHUE; TUIABAHUE TEJI, TPEBPAICHUS] MEXaHUYECKOW SHEPTUH) IO OMKUCAHUIO UX
XapaKTepHbIX CBOMCTB M HAa OCHOBE OMBITOB, JAEMOHCTPUPYIOUIUX JAHHOE
(duznyecKkoe SIBICHUE;

pacrio3HaBaTh  IPOSIBJIEHHWE  M3YYEHHBIX  (U3WYECKUX  SBJICHUU B
OKpY’KaroleM Mupe (B TOM 4YHucie (PU3NUECKUE SIBIICHHUS B MPUPOAE: MPUMEPHI
JIBUKCHUS C PA3JUYHBIMHU CKOPOCTSIMM B KUBOW W HEXUBOW MPHUPOJIE, IEHUCTBUE
CUJI TSIKECTHU, TPEHUS, YIIPYTOCTU B MPUPOJIC U TEXHUKE, BIUSIHUE aTMOCHEPHOTO
JABJICHUSI HA >KUBOW OpraHu3M, IJIaBaHUE PBIO, phlYaru B TeJ€ YeJIOBEKa), MpH
ATOM MEPEBOJIUTh MPAKTHUUECKYIO 3aJlayy B YU€OHYIO, BBIACISTH CYIIECTBEHHBIC
CBOMCTBa (MpU3HAKHU) GUUYECKUX SBICHUN;

OMUCHIBATh HM3yYECHHBIE CBONCTBA TeNl U (PU3MUECKUE SBJICHUS, UCIOIb3YS
¢duznyeckre BeIUUYMHBI (Macca, OOBEM, IIOTHOCTh BEIIECTBA, BPEMSs, MYyTh,
CpelHsisi CKOpOCTb, CHJia YIPYTrOCTH, CUJa TSKECTH, BEC Tella, CUJla TPEHUs,
JaBJIeHUE TBEPAOrO Tella, JABJIEHHE CTON0a >KUAKOCTH, BBITAJKHUBAIOIIAs CHUIIA,
MeXxaHu4yeckas paboTa, MOIIHOCTh, IIJIEYO CHUJIBI, MOMEHT CHJIbI, KO3 HUIIUECHT
MOJIE3HOTO IEUCTBUS MEXAaHU3MOB, KHHETUYECKAasl M TOTEHI[MAIbHASI DHEPTHUSI ), IPU
OMMUCAHUU MPABUIBHO TPAKTOBATH (PM3UYECKHUN CMBICT HCIHOJIb3YEMbIX BEIUYUH,
uxX OO0O03HAUYECHHS U E€IUHUIBI (U3UYECKUX BEIUYMUH, HAXOAUTh (POPMYIIHI,
CBSI3bIBAIONINE JaHHYIO (DU3UUYECKYIO BEIUYUHY C IPYTUMU BEIUYMHAMU, CTPOUTH
rpauKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYUH;

XapakTepu3oBaTh CBOWCTBA Tel, (PUIMUECKUE SBJICHUS U MPOIIECCHI,
UCIIOJB3Ys MpaBujia CIOXKEHUs CH (BAOJb OJHOM MpsMoii), 3akoH ['yka, 3aKoH
[Tackansi, 3akoH Apxumena, MpaBUIO pPaBHOBeCHs phiuara (0J0Ka), «30J0TOE
MPaBUJIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHMYECKOW DSHEpruu, Mpu 3TOM
JlaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA W 3aMHUCHIBATh €r0 MAaTeMaTUYeCKOe
BBIPAXKEHUE;

CTPOUTH MPOCThIE (HU3UUYECKUE MOJIENU PEAbHBIX OOBEKTOB, MPOIIECCOB U
SABJICHUM, BBIJEIATH MPU OSTOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBONCTBA



00BEKTOB, MPOIIECCOB, ABJICHUM, TPUMEHATHh (DU3NUECKUE MOJICIH JJIsI O0OBICHEHUS
(hU3MYECKUX MPOIECCOB U PEIlIeHUs YUeOHbIX 3a]1ay;

OOBSICHATh (PU3MUECKUE ABJICHUS, MIPOIIECCHI U CBOMCTBA TEJl, B TOM YHUCIE B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M peuiaTh
KaueCTBEHHbIC 3aJlaud, B TOM 4YHUCIE TpeOyIolIHe YHUCIEHHOTO OIECHUBAHUS
XapaKTEePHbIX 3HAYCHUN (PU3MUECKUX BEJIMYMH, IPU 3TOM BBIOUpATH aJC€KBaTHYIO
(bU3UYECKYIO0 MOJIEJb, BBISBIISITh MPUUYMHHO-CIICICTBEHHBIE CBS3U M BBICTPAUBATH
JOTUYECKYI0 LEMOYKY PAacCyX ICHHM C OMNOpOM HAa H3YYEHHbIE CBOMCTBA
(duznyYecKuXx sIBJICHUMN, GU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

pemaTth pacuy€THbIe 3ajauu (B 2—3 AEMCTBUSI) MO U3yyaeMbIM TeMaM Kypca
(¢u3uky, BpIOUpas aJeKBaTHYI0 (PU3MUECKYI0 MOJENb, C UCIOJIb30BaHUEM 3aKOHOB
u GopMyJ, CBSI3bIBAIONIUX (U3UYECKUE BEIWYUHBI, 3alUChIBATh KPATKOE YCIOBUE
U pa3BEPHYTOE pEIICHUE 3aJa4yH, BBIABIATH HEAOCTAIONIUME WU N30BITOUYHbBIC
JaHHbIE, OOOCHOBBIBATH BBIOOP METOJA pEIICHUS 3aJayd, KCIO0JIb30BaATh
CIIpaBOYHBIE JaHHBIE, TPOBOJAUTH MaTeMaTUYECKHe MpeoOpa3oBaHUsS U PACUETHI,
OIICHUBATh PEATUCTUYHOCTH IMOJYYEHHOTO 3HA4YeHUs (PU3UYECKOW BEITUYUHBI U
ONpPENEeNATh Pa3MEPHOCTh (U3UYECKONW BEIUYUHBI, MOJYYEHHON MpU pEIICHUU
3a/1auu;

pacrio3HaBaTh MpoOJIeMbl, KOTOpPblE MOXXHO PEHIUTh MOpH  [OMOIIU
(u3nYeCcKUX METOAOB, W MpeJjaraTb OPUEHTUPOBOUYHBIM CHOCOO pellieHus, B
OMMCAaHWU  HUCCIENOBAHMS  paclo3HaBaTh  MPOBEPSIEMOE  MPEANOJI0KEHUE
(rumotesy), UHTEPNPETUPOBATH MOJTYUYEHHBIN PE3YIIbTAT;

MIPOBOAUTH OMBITHI M0 HAOIIOJECHUIO (DU3UUYECKUX SIBJICHUN UK (PU3NUECKUX
cBOMCTB Ten (auddy3us, TEMIOBOE pacIIMpeHUE Ta30B, SIBJICHUE WHEPIUU,
M3MEHEHHE CKOPOCTH IPHU B3aUMOJEHUCTBUM Tel, Mepeaada IaBieHUsl KUIKOCTHIO
U Ta30oM, MPOSIBICHHE JEUCTBUS aTMOC(HEpPHOIro HaBIEHUS, JEHCTBUE MPOCTHIX
MEXaHU3MOB): (HOPMYIUPOBATh MPEANOTOXKEHUE (TUIOTE3y) O BO3MOXKHBIX
pe3yibTaTax HaOMIOAEHUH, CAMOCTOSATENBHO COOMPATHh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyoBanus U GOPMYJIUPOBATH BHIBOIHI,

MPOBOAUTh TMPSIMbIE U KOCBEHHBbIE H3MEpEHUs] (PU3NUYECKUX BEJIHYHUH
(paccTostHue, MPOMEKYTOK BpEMEHH, Macca Tena, 00bEM Tella, Chila, TeMIepaTypa,
IJIOTHOCTh JKUJIKOCTH U TBEPJOTO Teja, CUJia TPEHUS CKOJIBKEHUS, JaBJICHUE
BO3/yXa, BBITAJIKMBAIONIAs CuUja, JNEUCTBYIOIIas Ha MOTPYKEHHOE B KUIAKOCTH
Teno, KOA3(D(PUUIUEHT TOJIE3HOrO0  JEUCTBUS ~ NPOCTBIX  MEXaHM3MOB) C
WCIIOJIB30BaHUEM AaHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, OOOCHOBHIBATH BHIOOP
MeToJa Hu3MepeHus, (PUKCUpPOBATH MOKa3aHWs MPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMON BEJIMUUHBI C IOMOIIBI0 YCPETHEHUS pe3yJIbTaTOB CEPUU U3MEPEHUN U
OIICHUBATh MOTPEUTHOCTh U3MEPEHUM;



MPOBOJAUTH HECJIOKHBIE IKCIIEPUMEHTAIBHBIE HCCIIEA0BaHUS 3aBUCUMOCTEH
(U3MYECKNX BEIUYMH (3aBUCUMOCTH IMyTH PaBHOMEPHO ABMXKYIIErOCs Tejia OT
BPEMEHU JBIDKEHUS Teja, CHJIbl TPEHUS CKOJBKEHUS OT CHJIBI HOPMAaJILHOTO
JaBJICHUs, KauecTBa OOpaOOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CHJIBI
TPEHUsI OT IUIOMAAN COMPUKOCHOBEHUS TEJ, CHJIBl YMPYTOCTH OT YyIJTUHEHUS
MPYKUHBI, BBITAIKUBAIONMIEH CHUJIBI OT 00BEMA MOTPYXKEHHOW YacTH Tejda M OT
IJIOTHOCTH XKHUJKOCTHU, €€ HE3aBUCHUMOCTH OT IJIOTHOCTH Teja, OT IIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEJO, YCIOBUM IJIaBaHUS Tel, YCIOBUUA PABHOBECHUS phluara
u OJIOKOB): COBMECTHO C YyuutreneM (opMynaupoBaTh 3ajadyy H THUIOTE3Y
UCCIIEIOBAHUS, CAaMOCTOSITEIbHO IIJIAHUPOBATh HCCIEAOBAaHUE, CAMOCTOSTEIHHO
coOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY C HCIOJIb30BaHUEM HWHCTPYKIIUH,
MIPEICTABIIATh MOTYyUYEHHBIE 3aBUCUMOCTH (DU3NYECKUX BETUYMH B BUJE TaOIUIl U
rpaMKoOB, OLIEHHBATh MOTPEIIHOCTH, JejaTh BBIBOABI IO pe3yjibTaTaM
UCCIIEIOBAHMUS;

coOMoAaTh TMpaBWJia TEXHUKA O€30MacHOro Tpyda Impu padote cC
1a00paTOPHBIM 000PYAOBaHUEM,;

YKa3bIBaTh MIPUHITUIIBI IEUCTBHUS TPUOOPOB U TEXHUYECKUX YCTPONCTB: BECHI,
TEPMOMETp, JAUHAMOMETP, COOOIIarouMecss CocyAbl, OapoMeTp, pblyar,
MTOIBYKHBINA 1 HETTOABMYKHBIN OJIOK, HAKJIOHHAS TJTIOCKOCTH;

XapaKTepU30BaTh MPUHITUIIBI TEUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJIOTHYECKHUX MPOIECCOB C OMOPOW HAa HUX OMHUCAHUS (B TOM
qucie: MOAIIUITHUKY, YCTPOUCTBO BOJAOMPOBOJIA, TUAPABINYECKUN TIpecc, CU(OH,
MaHOMETp, BBICOTOMEp, MOPIIHEBON HACOC, apeoOMETP), HUCIOIb3ys 3HAHUS O
CBOMCTBaxX (u3WUeCKuX SBJICHUA U HEOOXOoAMMBbIE (U3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

WCITOJI30BAaTh CXEMbl M CXEMATHUYHBIE PUCYHKH W3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, HM3MEPUTEIBHBIX NPUOOPOB U TEXHOJOTMYECKUX IPOIIECCOB MPH
pelIeHny y4eOHO-MIPAKTUYECKUX 3a/1a4;

MIPUBOJUTH MPUMEPHI (HAXOIUTh UHPOPMAIUIO O TPUMEPAX) MPAKTUYECKOTO
UCIOJIB30BaHus (U3UYECKUX 3HAHWI B TMOBCEIHEBHOM KU3HM ISl 0OeCrieYeHUs
0€30MacHOCTH MpU OOpallleHUH C NpubOpaMU U TEXHUYECKUMHU YCTPOUCTBAMH,
COXpAaHEHHSI 3JI0POBbS U COOJIIOJCHUS HOPM 3SKOJIOTHYECKOTO TOBEACHUS B
OKpYXarUIIEN Cpeie;

OCYILIECTBJISITH OTOOP UCTOUHUKOB MH(pOpMALUU GU3UIECKOTO CONECPKAHUS B
WNutepHere, caMocTOATENbHO (HOPMYIUPYsI TOUCKOBBIM 3alpoc, Ha OCHOBE
UMEIOINUXCS 3HAHUH W MYyTEM CpPaBHEHHsI DPA3TMYHBIX HCTOYHUKOB BBIICIATH
uHOpMaIMIo, KOTOpas SBIAECTCS MPOTHBOPEYMBON WM  MOXKET  OBITH
HEJI0CTOBEPHOM;



WCIIOJB30BaTh MPHU BBINOJHEHUHU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
auTepaTypy (puU3MUecKOro cojepiKaHus, CIPaBOUYHbIC MAaTEpHAIbl, PECYPCHl CETH
NutepHer, BiageTh mNpuéMamMud KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs
nH(pOpMAaIIU U3 OJJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpPATKHWE MUCHMEHHBIE U YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 HMCTOYHUKOB HMH(OpMAIUu (PU3UUECKOTO COAECPKAHUS, B TOM UHUCIIE
MyOJIMYHO JeNIaTh KpaTKUe COOOIIEHHSI O pe3ylibTaTaX MPOEKTOB WU YYEOHBIX
WCCIIEIOBAHNUM, TPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3YUYECHHBIM MOHSITUWHBIN
amnmnapar Kypca (pU3nuKu, COPOBOXK/IaTh BBICTYIUICHUE TIPE3CHTAIUEH;

MPU  BBIMOJHEHUH YUYE€OHBIX MPOEKTOB M UCCIEJOBAHUM PpaCHpPENeiTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJladyaMi, CIEIUThH 3a
BBITIOJTHEHUEM IIJlaHa JCHCTBUM, aJeKBATHO OLICHUBATh COOCTBEHHBIM BKJIaJ B
NEATeNbHOCTh TPYIIbl, BBICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMOJCHCTBHUE,
YUYUTHIBAsE MHEHUE OKPY>KAIOIIUX.

K koHiy oOydeHuss ¢ 8 kaacce npelMETHbIE pe3yJbTaTbl HA YriIyOJIEHHOM
YPOBHE JOJIKHBI OTPAKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

UCIIOJB30BaTh MOHATUA (Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE ABUXKECHHE
aTOMOB M MOJIEKYJ, arperatHbleé COCTOSIHUSI BEIIECTBA, KPUCTAIUIMYECKHE U
aMmopdHble TeNla, HACHIIICHHBIM M HEHACHIIIEHHBIM Map, CHOCOObl M3MEHEHUS
BHYTPEHHEW »SHEpPruu, »SJIEMEHTAPHBIA JJIEKTPUUYECKUI 3apsij, MPOBOAHUKH,
MOJTYTIPOBOJIHUKH, TUAIEKTPUKHU, UCTOYHUKH MTOCTOSIHHOTO TOKA, SJIEKTPUUECKOE U
MAarHuTHOE TOJI, ONTHYECKas CUCTEeMa) M CHUMBOJMYECKUN S3bIK (DU3UKU TpU
pelieHny y4eOHBIX U MPAKTUYECKUX 3a/1ad;

YBEPEHHO pa3iMyarh SIBIICHHS (TEIJIOBOE paclIMpeHue (CxkaTue), TErIoBOe
paBHOBECHE, MOBEPXHOCTHOE HATSIKEHUE, CMAYUMBAHHUE, KAMWUISIPHBIC SBIICHUS,
UCIIapeHHe, KOHJCHCAIMS, IUIABIICHUE, KPUCTAIIU3AIUs, KUIIEHUE, CIOCOObI
Teronepeaayn (TErIonpOBOIHOCTh, KOHBEKIUS, U3TyUYeHHUE), TEIIOBBIE OTEPH,
ANEKTpU3AIUs TeJl, B3aUMOJCUCTBUE 3apsl0B, NEUCTBUSL SJIEKTPUUECKOTO TOKa,
KOpPOTKOE 3aMbIKaHUE, B3aUMOJIEUCTBUE MarHUTOB, JEMCTBUE MATHUTHOTO TOJIS Ha
MPOBOJAHUK C TOKOM) IO ONHCAHMIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrio3HaBaTh  IPOSIBIEHHWE  M3YYEHHBIX  (U3UYECKUX  SBJICHUU B
OKpyXatomeM Mupe (B TOM uwucie (Quanueckue SBICHHUS B MOPUPOJIE:
MOBEPXHOCTHBIE W KaNWUISPHBIE SIBICHUS B MPUPOJE, KPUCTAJUIBI B MPHUPOJE,
nznyuyenre ColHIa, 3amMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa30BaHHUE POCHI,
TyMaHa, WHEs, CHera, JJICKTpPUYECKUE SIBICHUA B armocdepe, SIEKTPUUECTBO
KUBBIX OPraHW3MOB, MAarHUTHOE T0JIe 3eMJIU, APei( MOJIIOCOB, POJIb MATHUTHOIO
Mojisl Mg KW3HU Ha 3emiie, MOJSIPHOE CHUSHUE), MNpPU HSTOM MEPEBOJIUTH



MPaKTUYECKYI0 3aJadyy B Yy4eOHYI0, BBIICISITh CYIIECTBEHHbIE CBOMCTBA
(mpu3Haku) GU3NYECKUX SIBICHUN;

OMUCHIBATh M3yYCHHBIE CBONCTBA TeNl U (PU3NUECKUE SBJICHUS, UCIOIb3YS
¢uznyecke BEIUMYUHBI (TeMmepaTrypa, BHYTPEHHSS OSHEpPrus, KOJUYECTBO
TEIUIOTHI, paboTa Trasza, yJeiabHas TEIIOEMKOCTh BEIECTBA, yAEJbHAs TEIUIOTa
IJIABJICHUS], YJIeJbHAsl TEeIUIoTa MapooOpa3oBaHMs, YJIeJbHAsl TEIUIOTa CropaHus
TOIUIMBA, KOA(PPUIHUEHT MOJE3HOTO IEUCTBUS TEIJIOBON MAIIUHbI, OTHOCUTEIbHAS
BJIQXKHOCTh BO31yXa, DJIGKTPUUYECKUM 3apsll, cuUJla TOKa, DJIJIEKTPUUYECKOE
HaIpsbKeHUE, CONMPOTHUBJIEHUE MpoBojaHMKa, DJIC B 1emu MNOCTOSIHHOTO TOKa,
AIEKTPUYECKOE YJEIbHOE CONPOTHUBJICHUE BEIlIeCTBA, paboTa U MOIIHOCTH
ANEKTPUUYECKOTO TOKA), MPU OMUCAHUU MPABUIIBHO TPAKTOBATH (PU3UUECKUM CMBICI
UCIOJB3YEMbIX BEIWYUH, UX OO0O3HAYEHUS] U €IUHUIIBI (DU3NYECKUX BEJIHYMH,
HaxOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEJIMUYMHY C APYTUMU
BEJIMYMHAMU, CTPOUTH IpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIIMYNH;

XapakTepu3oBaTh CBOWCTBA Tel, (PU3MUECKUE SBJICHUS U MPOIIECCHI,
UCIIOJIB3YSI OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TE€OPUU CTPOEHUS
BEILIECTBA, ypaBHEHUE TEIJIOBOro OajlaHca, 3aKOH COXPAaHEHUS 3JIEKTPUYECKOIo
3apsina, 3akoH KylioHa, NpUHIMIO CYNEpHO3UIUU SIAEKTPUUECKUX TMOJIeH, 3aKOH
Oma mis yuyactka uenu, npaBuiia Kupxroda, 3akon OMa 11 IOJTHOM 1€ , 3aKOH
Jlxxoyns-JleHia, 3aKOH COXpaHEHUsI SHEPTUHU, IMPU 3TOM Pa3IUYaTh CJIOBECHYIO
(hopMYJIHPOBKY 3aKOHA M €T0 MATEMAaTUUYECKOE BBIPAKECHHUE;

CTPOUTH MPOCThIE (HU3NUYECKUE MOJIENU PEAbHBIX OOBEKTOB, MPOIIECCOB U
SABJICHUM, BBIJEIATH MPU STOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBONCTBA
00BEKTOB, MPOIIECCOB, SABJICHUM, TPUMEHATh (DU3NMUECKUE MOJICIH JJIsI O0OBICHEHUS
(hU3MYECKUX MPOIECCOB U PEIlIeHUs YUeOHbIX 3a]1ay;

OOBSICHATh (PU3HUECKUE SIBICHUS, MPOIECCHl U CBOWCTBA TEJ, B TOM YHUCJE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, H peuiaTh
KaueCTBEHHbIC 3a/laud, B TOM 4YHUCIE TpeOyIolre YHUCIEHHOTO OIECHUBAHUS
XapaKTEePHbIX 3HAYCHUN (PU3MUECKUX BEJIMYMH, IPU 3TOM BBIOUpATH aJCKBaTHYIO
(bU3UYECKYI0 MOJIEJb, BBISBIISITh MPUUYMHHO-CIICICTBEHHBIE CBS3U M BBICTPAUBATH
JOTUYECKYI0 LEMOYKY PAacCyX ICHHM C OMNOpOM HAa H3YYEHHbIE CBOMCTBA
(bu3nYecKuX sIBJICHUHN, GU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MO/JIEIIH;

YBEPEHHO pellaTh pacu€THbIE 3ajadd (C omopod Ha 2—-3 ypaBHEHHS) IO
M3ydyaeMbIM TeMaM Kypca (pu3MKu, BHIOMpasi aJleKBaTHYI0 (PU3HUYECKYIO MOJIEIb, C
UCIIOJB30BaHUEM 3aKOHOB U (POpMYJI, CBSI3BIBAIOIIUX (PU3MUECKHE BEIUYUHBI,
3alUChIBATh KPaTKOE YCJIOBHME U Pa3BEPHYTOE PEIICHUE 3a/Jaud, BBISIBISATH
HEJIOCTAIOIIHNE UM U30BITOYHBIE JaHHBIE, 00OCHOBBIBATH BHIOOP METO/Ia PEIICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHbIC JAHHBIC, MPUMEHIThH METOIbl aHaIu3a
pa3MepHOCTEH, UCHOJIb30BaTh IrpaduuecKue METO/Abl PEIIeHUsl 3a/iad, MPOBOJUTh



MaTeMaTU4YeCKhe TMpeoOpa3oBaHUsi W Ppacu€Thl, OIEHUBATh PEATUCTUYHOCTH
MOJIYYEHHOTO 3HA4YeHUS (PU3NUECKON BEIUYMHBI WU OINPENENsATh Pa3MEPHOCTH
(U3MYECKON BETMUUHBI, MOJYYSHHOW MPU PELICHUH 3a]a4H;

pacrio3HaBaTth MpoOJIeMbl, KOTOpPbIE MOXXHO PEHIUTh MpH  [OMOIIU
(U3nYeCKUX METOAOB, W MpeJjaraTb OPUEHTUPOBOUYHBIM CHOCOO pellieHHs, B
OMHUCAaHWU  HCCIENOBAHMS  paclo3HaBaTh  MPOBEPSIEMOE  MPEANOJI0KEHUE
(rumotesy), UHTEPNPETUPOBATH MOJTYUYEHHBIN PE3YIIbTAT;

MIPOBOJIUTH OTIBITHI TIO HAOMIOACHUIO (DU3UISCKUX SBICHUN WM (PU3NUECKHUX
CBOMCTB TeN (KamWUISpHbIE SIBJEHUS, 3aBUCUMOCTb JNABJICHUS BO3JyXa OT €ro
o0béMa M TeMIlepaTyphl, CKOPOCTHU MpOIEcca OCThIBaHMS (HArpeBaHUs) MpU
M3JIy4YEHUHU OT I[B€Ta H3JIyyarolieil (Mmoriomamiieii) MOBEPXHOCTH, CKOPOCThb
UCIApEeHHsT BOJABI OT TEMIEpaTypbl >KUAKOCTH M IUIOATU €€ MOBEPXHOCTH,
ANEKTpU3alUs TEl U B3aUMOJICHCTBUE AIEKTPUUECKUX 3aps0B, B3aUMOJCHCTBHE
MOCTOSTHHBIX MarHUTOB, BU3yaJIM3aIisl MATHUTHBIX TIOJIEH MOCTOSTHHBIX MarHUTOB,
JEUCTBUS MAarHUTHOTO TOJISI Ha TPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHHTAa,
CBOMCTBA AJIEKTPOABUTATENSI MOCTOSHHOTO TOKA): (GOPMYJIHPOBATH MPOBEPSEMOE
npeanoyioxkenne  (rUmoTe3y) O  BO3MOXKHBIX — pe3yJibTaTax  HaOIIOJICHUH,
CaMOCTOSITENIbHO COOMpPATh YCTAaHOBKY M3 H30BITOYHOrO Habopa 00OpyAOBaHUA,
OTMCHIBATH XOJI ONBITA U (DOPMYIUPOBATH BHIBOJIHI;

MPOBOJIUTh TPSMBIE W KOCBEHHBIE W3MEPEHHUS (DU3NIECKUX BEIUYUH
(TemmepaTypa, OTHOCHUTENbHAs BJIAXHOCTh BO3/JyXa, CWjia TOKa, HaNpsKEHUE,
yAenbHas TEIIOEMKOCTh BEIIECTBA, COMPOTUBJIEHUE MPOBOAHUKA, padboTa H
MOITHOCTh 3JEKTPUUYECKOTO TOKA) C MCHOJIb30BAHUEM AHAJOTOBBIX M HU(PPOBBIX
puOOpOB, 0OOCHOBBIBATH BBHIOOP METO/Ia HM3MEpPEHHUs, (PUKCHUPOBATH MOKa3aHUs
MpuOOPOB, HAXOJIUTh 3HAYCHUE M3MEPSEMOU BEIUYUHBI C MOMOIIBIO YCPEIHEHUS
PEe3yJbTAaTOB CEPUM U3MEPEHHI U OLICHUBATh MOTPEITHOCTh U3MEPEHUM;

MPOBOAUTH IKCIEPUMEHTAIbHBIE UCCIEIOBAHUS 3aBUCUMOCTEN (PU3UUECKUX
BEJIMYMH (3aBUCUMOCThH JIaBJIICHHS BO3AyXa OT €ro 0o0bEMa W HArpeBaHUsl WU
OXJIQXJICHU S, UCCIIEIOBAHUE SIBJICHUS TEIJIO0OOMEHA MPU CMEIIUBAHUU XOJIOJTHON U
ropsueil BOJbI, 3aBUCUMOCTb COMPOTUBIICHUS MPOBOJHUKA OT €ro JUINHBI,
IJIOIIAM TOIMEPEYHOTO0 CEUEHUs] M YIEIbHOIO CONPOTHUBJIEHHUS BEIIECTBA
MPOBOJAHUKA, CHJIBI TOKA, MPOTEKAIOIIET0 4epe3 MPOBOAHUK, OT HAMPSIKEHUS Ha
MPOBOJAHUKE, UCCIEIOBAHUE IMOCIEAOBATEILHOIO U MapaJIeIbHOIO COEAMHEHUM
MPOBOJAHUKOB): COBMECTHO C yuuTenaeM (OpMyIHpoBaTh 3aqadyy MU THUIIOTE3Y
UCCIIEIOBAHMS, CaMOCTOSITEIbHO IIJIAHUPOBATh HCCIEAOBAaHUE, CAMOCTOSTEIHHO
coOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY C HCIOJIb30BaHUEM HWHCTPYKIINH,
MPEICTABIIATh MOTYyUYEHHBIE 3aBUCUMOCTH (DU3NYECKUX BETUYWH B BUJE TaOIUIl U
rpaMKoOB, OLIEHHBATh TMOTPEIIHOCTH, JeiaTh BBIBOABI IO pe3yjibTaTaM
UCCIIEIOBAHMUS;



cobmoaaTh mOpaBuiaa O€30MacHOro Tpyda Mpu padore ¢ J1abopaTOpHBIM
o0opynoBaHUEM;

XapaKTepU30BaTh MPUHITUIIBI TEHCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJIOTHYECKHUX MPOIECCOB C OMOPOW HAa HUX OMHUCAHUS (B TOM
YyUCJe: CUCTeMa OTOIUIEHUS JOMOB, THTPOMETp, mapoBasi TypOWHA, aMIepMeETp,
BOJITMETpP, CUETUUK DJICKTPUUYECKON PHEPTUU, IEKTPOOCBETUTEIbHbBIE MPUOOPHI,
HarpeBaTelibHble  AIEKTPONPUOOpHl  (MPUMEPHI), MNPEAOXpPAaHUTETU U  HX
NpUMEHEHHEe B OBITY ©W TEXHHKE, MPUMEHEHHWE TIOCTOSHHBIX MAarHHUTOB,
AIEKTPOMArHUTOB, 3JIEKTPOJBUTATENb MOCTOSHHOTO TOKA), UCIOJb3ys 3HAHUS O
CBOMCTBaX (PU3MUECKUX SIBICHUM, HEOOXOoauMble (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

pacrio3HaBaTh IMPOCThIE TEXHUYECKUE YCTPOMCTBA U HU3MEPUTEIbHBIE
npuOOphl MO CXEeMaM M CXEMaTU4YHBIM pUCYHKaM (KUAKOCTHBIH TEPMOMETD,
TEPMOC, TCUXPOMETpP, TUTPOMETpP, JBUTATEIb BHYTPEHHErO0  CrOpaHusl,
ANEKTPOCKOI, PEOoCTaT), COCTaBIATh CXEMbl JJIEKTPUYECKUX Lemerl ¢
MOCJEAOBAaTEIbHBIM U TApaUIeIbHbIM COCIMHEHHEM DJIEMEHTOB, pa3inyas
YCJIOBHBIE 0003HAYEHUSI AIIEMEHTOB JJIEKTPUUYECKUX IIENEeH, UCTOIb30BATh CXEMBI
U CXEMaTUYHBIC PUCYHKH W3YYEHHBIX TEXHUYECKUX YCTPOMCTB, M3MEPUTEITHHBIX
MpUOOPOB M TEXHOJIOTHYECKHUX MPOILIECCOB MPHU PEIICHUU YUEOHO-TIPAKTUUECKUX
3azay;

MIPUBOJUTH MPUMEPHI (HAXOIUTh UHPOPMAIUIO O TPUMEPAX) MPAKTUYECKOTO
UCIOJIB30BaHUs (U3UYECKUX 3HAHWU B TMOBCEIHEBHOM KU3HM ISl 0OECreYeHUs
0€30MacHOCTH MpU OOpallleHUH C NpubOpaMU U TEXHUYECKUMHU YCTPOUCTBAMH,
COXpaHEHHSI 3JI0POBbS U COOJIIOJCHUS HOPM SKOJOTMYECKOTO TOBEACHUS B
OKpYXarUIIEN Cpeie;

OCYILIECTBIISITh MOUCK MH(pOopManuu pusznueckoro cojaepxanus B UntepHere,
CaMOCTOSITENTbHO (DOPMyIUpPYsI TOUCKOBBIA 3alpoCc, HAa OCHOBE HMEIOLIUXCS
3HAHWM W CPAaBHEHHS JTOTIOJHUTEIHHBIX WCTOYHHKOB BBIICIATH WH(OpMAIHUIO,
KOTOpasi SBJISIETCSL MPOTUBOPEUUBOM MU MOXKET ObITh HEIOCTOBEPHOM;

WCIIOJB30BaTh MPHU BBINOJHEHUU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
auTepaTypy (puU3MUEecKOro coJep)KaHus, CIPAaBOUYHBIE MAaTepHAIIbl, PECYPCHl CETH
WNurtepHer, BiageTh mNpuéMamMud KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs
nH(pOpMAaIU U3 OJJTHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE W KpPATKUE YCTHBIE COOOIIEHHUS,
000061m1ast nHHOPMALIMIO U3 HECKOJIBKUX UCTOUHHKOB (DU3UYECKOTO COJIEPKAHUS, B
TOM  YWClAe MyONWMYHO  TPEACTABIATh  PE3yJbTaThl  MPOSKTHOW WA
UCCIEI0OBATENbCKOM AESITEIbHOCTH, TPU 3TOM I'PAMOTHO UCIIOIb30BaTh U3YUEHHbBIN
MOHATUMHBIM  ammapaT  Kypca  (U3UMKH,  CONPOBOXJAATh  BBICTYIUICHUE
MPE3EHTALINEM;



MIPU BBINOJIHEHUU YUYEOHBIX MPOEKTOB U UCCIEAOBAHUNM (DU3UUYECKUX MPOIECCOB
pacrpenensTh O00S3aHHOCTHM B TPYIIE B COOTBETCTBUU C MOCTaBICHHBIMU
3a7a4yaMH, CJIEIWTh 3a BBIMOJHEHHWEM ILJIaHa IEUCTBUM U KOPPEKTUPOBATH €TO0,
aJIcKBaTHO  OIIEHHWBATh COOCTBEHHBIM BKJaJ B  JIESITEIBHOCTh  TPYIIIHI,
BBICTpAaMBaTh KOMMYHUKATHBHOE B3aMMOJICUCTBUE, TMPOSBISII TOTOBHOCTH
pasperaTh KOH(JIUKTHI.

K koniy oOyudenuss ¢ 9 kaacce npenMeTHbIE pe3yJbTaThl HA YriayOJIEHHOM
YPOBHE JOJIKHBI OTPAKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

MCIIOJIB30BaTh MOHITHUS (CHUCTEMA OTCYETA, OTHOCUTEILHOCTh MEXaHUYECKOTO
JIBUKEHUSI, HEBECOMOCTh U TMEPErpy3KH, IEHTP TKECTH, MEXaHUYECKHE BOJHBI,
3BYyK, MHQPa3ByK M YJIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJHBI, PEHTTE€HOBCKOE
U3JIy4YeHHUe, IIKana 3JIEKTPOMAarHUTHBIX BOJH, UCTOYHUKHU CBETa, OJIM30PYKOCTh U
JaTbHO30PKOCTh, CIIEKTPhl MCIYCKAaHUS U TOTJIONIeHUs, anbda-, Oera- U ramma-
W3JIy4YEHUsI, U30TOMBI, sIICPHAS U TEPMOsJIEpHAsl PHEPreTUKa) U CUMBOJIMYECKUN
S3bIK (PU3UKYU MIPU PEIICHUU YUEOHBIX U MPAKTUUECKUX 3a]1a4;

YBEpEHHO  pa3iuyaTh  sBJCHUS (paBHOMEpPHOE UM  HEPABHOMEPHOE
NPSMOJMHEMHOE JIBUKEHHUE, PABHOYCKOPEHHOE MPSMOJUHEHHOE JBUXKEHHUE,
CBOOO/JIHOE MajJieHuEe TeJ, ABWKEHHE IO OKPYKHOCTH, B3aUMOJCHCTBHUE Tell,
paBHOBECHME MAaTE€pUAIbHOW TOYKH, PEAKTUBHOE [BH)KEHUE, HEBECOMOCTb,
KoJiebaTenpbHOE JBIDKEHUE (TapMOHMYECKHE, 3aTyXalolllhue, BBIHYXKJICHHbBIC
KoJieOaHUsl), PE30HAHC, BOJHOBOE [BUXEHUE (PACIpPOCTpPAaHEHHWE U OTPaKEHUE
3ByKa, uHTepdepeHus u Tudpakius BOJH), IPSIMOJIMHENHOE paclpOCTpaHEHHUE,
OTPXXEHHE W TPEIIOMJICHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA,
pasnoxeHue Oeloro cBeTa B CHEKTP M CIOXEHHUE CIHEKTPabHBIX I[BETOB,
€CTEeCTBEHHAsT  PaJMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOTO  CHEKTpa
M3JIyYEHHUs) TIO ONUCAHMI0 HMX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UYECKOE SIBICHUE;

pacrio3HaBaTh  IPOSIBIEHHWE  M3YYEHHBIX  (U3UYECKUX  SBJICHUU B
OKpY>KaroleM Mupe (B TOM uuciie (PU3UYeCKUe SIBJICHUS B MPUPOJIE: MPWINBHI U
OTJIUBBI, ABUXeHUE TuIaHeT COJIHEUHON CHCTEMBI, PEAaKTUBHOE JBHIKEHUE KUBBIX
OpraHU3MOB, BOCIPHUATHE 3BYKOB >XHUBOTHBIMHU, 3€MIIETPSICEHUE, CEHCMHUYECKHUE
BOJIHBI, IlyHAMHU, X0, [IBETa T€J, ONTUYECKHUE SABJICHUS B MPUPOJE, OMOJIOTHYECKOE
JEUCTBUE BUIUMOIO, YJIbTPAPUOIETOBOTO M PEHTTEHOBCKOTO H3JIYUYEHUH,
€CTEeCTBEHHBIN paJUOAKTUBHBIA (POH, KOCMHUYECKHE JYy4Yd, pPaJUOAKTUBHOE
U3JIy4YeHUE NPUPOJHBIX MHUHEPANIOB JEUCTBHUE PAJIMOAKTUBHBIX M3IYyUYCHH Ha
OpraHu3M YeJIOBEKa), MPU ATOM MEPEBOAUTH MPAKTHUECKYIO 3a7ady B Y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PUBHUYECKUX SBJICHUM;

OMUCHIBATh M3yYECHHBIE CBONCTBA Tell U (PU3NUECKUE SBJICHUS, UCIOIb3YS
¢uznyeckne BeNUYUHBI (CpelHsisi W MIHOBEHHass CKOPOCTb Tella IMpu



HEPABHOMEPHOM JIBUKEHHH, YCKOPEHHE, NMEPEMENICHUE IMPU PAaBHOYCKOPEHHOM
NPSMOJMHEWHOM  JIBMDKEHUHW,  YIjoBas  CKOPOCTb, LIEHTPOCTPEMUTEIBHOE
YCKOpEHHUE, Cujia TPEHUs, CHJIa YIPYTOCTH, CUJIa TSXKECTH, YCKOPEHUE CBOOOTHOTO
MaJIeHusl, BEC Teja, HEHTP TKECTH TBEPJIOTO Tella, UMITYJIbC Tella, UMITYJIbC CUJIBI,
MOMEHT CHUJIbI, MEXaHWYecKasi paboTa U MOIIIHOCTh, TOTEHIIUAJIbHAS SHEPTUs Tela,
MOJHSATOTO HAJl MOBEPXHOCTHIO 3€MIJIH, MOTEHIIMATbHAS SHEPTUS CXKATOU MPY>KUHBI,
KUHETHUYECKAasl DSHEPTHs, IOJHAs MEXAHWYECKas OHHEpPrus, MNEpUo] W YacToTa
KoJieOaHU, Mepuo]; MaTeMaTUHYECKOr0 U MPY>KUHHOTO MAsSTHUKOB, JIMHA BOJIHBI,
TPOMKOCTh 3BYyKa WM BBICOTAa TOHA, CKOPOCTh CBETA, IMOKA3aTeJb MNPEIOMIIECHHUS
cpedbl), TpPU OMNUCAHUU TPABWIBHO  TPAKTOBATh  (PUBHYECKUM  CMBICI
UCIOJB3YEMbIX BEIWYUH, UX OO0O3HAYEHUS] U EIUHUIIBI (DU3NYECKUX BEJIMYMH,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEJIMYMHY C APYTUMU
BEJIMYMHAMU, CTPOUTH IpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIIMYNH;

XapakTepu3oBaTh CBOWCTBA Tel, (PU3MYECKUE SBJICHUS U MPOIIECCHI,
UCIIOJB3YS 3aKOH COXPAHEHUsI SHEPIruH, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHIUII
CYyHEepHo3ULIMM CUJI, MPUHIUI OTHOcUTelnbHOCcTH [anunes, 3akoHbl HbloTOHA,
3aKOH COXPaHCHUS UMITYJIbCa, TEOPEMY O KHHETHUYECKOM 3>HEpPruu, 3akoH ['yka,
3aKOH bepHyiin, 3aKOHBI OTPAXKEHUS U MPEIOMIICHHUS CBETa, (POPMYIy TOHKOU
JIMH3bI, TJITAHETAPHYIO0 MOJENb aTOMa, HYKJIOHHYIO MOJIEJIb aTOMHOTO S/Ipa, 3aKOHBI
COXPAaHEHHS 3apsJ0BOTO U MACCOBOIO YHCEN IMPHU SACPHBIX PEAKUHUIX, IPU ITOM
pasinyath CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA M €T0 MAaTEMaTUUYECKOE BBIPAKEHHUE;

CTPOUTH (PU3UYECKUE MOJENIH PEATbHBIX OOBEKTOB, MPOIECCOB U SIBICHHUIA,
BBIJICISITh TPU ATOM CYIIECTBEHHBIE W BTOPOCTEIICHHBIE CBOWCTBA OOBEKTOB,
MPOIIECCOB, SIBJICHUM, TPUMEHITh (PUIHMYECKUE MOJEAN [JIsi OOBIACHEHUS
(hU3MYECKUX MPOIECCOB U PEIlIeHUs YUeOHbIX 3a]1ay;

OOBSICHATh (PU3MUECKUE SBJICHUS, MPOIIECCHl U CBOMCTBA TEJl, B TOM YHUCIE B
KOHTEKCTE CHUTyalluld [PAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W pelarhb
KaueCTBEHHbIC 3a/laud, B TOM 4YHUCIE TpeOyIolre YHUCIEHHOTO OIECHUBAHUS
XapaKTEePHbIX 3HAYCHUN (PU3MUECKUX BEJIMYMH, IPU 3TOM BBIOUpATH aJCKBaTHYIO
(bU3UYECKYI0 MOJIEJb, BBISBIISITh MPUUYMHHO-CIICICTBEHHBIE CBS3U M BBICTPAUBATH
JOTUYECKYIO0 LEMOYKY PACCYXIAECHUM H3 2—3 IIaroB ¢ OMOpPOM Ha M3YYECHHBIE
cBOMCTBa (UBUYECKUX SABICHUHN, (DU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIETIH;

YBEPEHHO pelllaTh pacu€THhIC 3aJa4 M0 M3ydyaeMbIM TeMaM Kypca (hHU3UKH,
BbIOMpasi aleKBATHYI0 (PU3MUECKYI0 MOJENlb, C HCIOJIb30BaHUEM 3aKOHOB U
dbopmyIi, CBA3BIBAIOIIKNX (PU3HUECKUE BEIUYMHBI, 3aMUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pEIICHUE 3aJlayd, BBISBIATH HEIOCTAIONIME WU U30BITOYHBIC
JaHHbIE, OOOCHOBBIBATH BBIOOP METOJA pEIICHUS 3aJayd, KCIO0JIb30BaATh
CIIPABOYHBIE JAHHbIC, TPUMEHATh METOJbI aHAJN3a PAa3MEPHOCTEMN, UCIOIb30BATh
rpaguyeckue  METOAbl  pElIeHus  3aJad, MOPOBOAUTh  MaTEMaTHYECKHE



npeoOpa3oBaHusl U pacu€Thl, OIIEHUBATH PEATUCTUYHOCTh MOJYYEHHOTO 3HAUEHUS
(U3MYECKOM BEIMYMHBI U OMNPEACIATh Pa3MEPHOCTh (U3UYECKOW BEIMYUHBI,
MOJTYYE€HHOU MU PEIICHUU 3a/1a4H;

pacrio3HaBaTth MpoOJIeMbl, KOTOpPbIE MOXXHO PEHIUTh MpH  [OMOIIU
(U3nYeCKUX METOAOB, W MpeJjaraTb OPUEHTUPOBOUYHBIM CHOCOO pellieHHs, B
OMHUCAaHWU  HCCIENOBAHMS  paclo3HaBaTh  MPOBEPSIEMOE  MPEANOJI0KEHUE
(rumote3y), OIEHUBATh MPABUIBHOCTh TOPSAJKA TPOBEACHUS HCCIEI0BaHUsA,
MHTEPIPETUPOBATH MOTYUCHHBIN pe3ybTarT;

MIPOBOAUTH OMBITHI M0 HAOIIOJEHUIO (DU3NYECKUX SIBJICHUN UK (PU3NUECKUX
CBOMCTB Tea (M3yueHue BTOPOro 3akoHa HbloTOHA, 3aK0HA COXpAaHEHUs PHEPTUH,
3aKOHA COXpaHEHHUsS UMITyJbCa, NEWCTBUE 3aKOHA bepHyiM M BO3HUKHOBEHUE
NOABEMHON CHJIBI  KpbUIA, 3aBUCUMOCTH IepuoAa KojeOaHuW MNPy KUHHOTO
MasiTHUKa OT MacChl Ipy3a U KECTKOCTH TMPYXKUHBI U HE3aBUCHUMOCTh OT
aMIUTUTYAbl MaJbIX KOJeOaHUM, TMPAMOJUHENHOE pacOpOCTpaHEHHE CBETa,
pasiioxkeHue 0eJoro CBeTa B CHEKTP, M3yUEHUE CBOMCTB M300pakeHUs B ILIOCKOM
3epKajiec 1 CBOMCTB M300pakeHHUs IpeaMeTa B coOuparoiieil JuH3e, HaOIIoaeHUE
CIUIOIIHBIX M JIMHEWYATBIX CHEKTPOB M3JIy4YeHUs): (PopMyaupoBaTh MpOBEpsieMOe
npeanoyioxkenne  (rUmoTesy) O  BO3MOXKHBIX — pe3yJibTaTax  HaOIIOJICHUH,
CaMOCTOSITENIbHO COOMPATh YCTAaHOBKY M3 U30BITOYHOrO Habopa 00O0pyAOBaHUA,
OTMCHIBATH XOJI ONBITA U (DOPMYIUPOBATH BHIBOJIHI;

MPOBOAUTL TPU HEOOXOAMMOCTH CEPHUIO0 MPSAMBIX U3MEPEHUM, ONpenemss
CpelAHee 3HAYEHHUE U3MEpSEeMOW BEJIUYMHBI M ONpeJeisis MOTPelIHOCTb
pe3yJIbTaTOB NPSIMBIX HU3MEPEHUM, OOOCHOBBIBATH BBHIOOP CMOCO0A H3MEpPEHUs
(M3MEepHUTENBHOTO MPUOOpa);

MIPOBOJAUTH KOCBEHHbIE U3MEPEHUSI (U3UUECKUX BEIUYUH (CPEIHSISI CKOPOCTh
U YCKOpEHHE Teja MPU PAaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHUE CBOOOHOIO
najeHusi, KECTKOCTh  MPYXKUHBI, KOIPDUIMEHT TPEeHUsT  CKOJIbXKEHUS,
MexaHuueckas paboTa M  MOIIHOCTh, YacToTa M TMEpUojJ KojeOaHui
MaTeMaTUYeCKOro U  MNPYKUHHOTO  MAasATHUKOB, (OKYCHOE  pPacCTOsHUE
coOuparonied JHUH3BI W €€ ONTUYecKas Culla, pPaJAUuOaKTUBHBIA (OH) ¢
UCIIOJIB30BaHUEM AaHAJOTOBBIX M IU(PPOBBIX MPUOOPOB: OOOCHOBHIBATH BHIOOP
METOJa M3MEpPEHMs, IUIAHUPOBaTh M3MEPEHUS, CaMOCTOSTEIbHO COOUpaTh
AKCIEPUMEHTANIbHYI0  YCTAHOBKY, BBIUHUCIATH  3HAUEHUE  BEIUYUHBI U
aHaJTU3UPOBATh TOJIYYEHHBIE PE3yJbTaThl, OIEHUBAs MOTPEIIHOCTh PE3YyJIbTATOB
KOCBEHHBIX U3MEPEHUN;

MPOBOAUTH IKCIEPUMEHTAIBHBIE UCCIEIOBAHUS 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH (3aBUCUMOCTb MYTH OT BPEMEHU MPHU PAaBHOYCKOPEHHOM JBUXKEHUU O€3
HayaJbHOM CKOPOCTH, 3aBUCUMOCTh CHJIBI TPEHUSI CKOJBXKEHHUS OT CHJIBI
HOPMAJBHOTO JABJICHMs, TMEpHOJa KOoJIEOaHH MaTEeMaTHYEeCKOrOo MasiTHUKAa OT



JUIMHBI HUTH, ONpEICIICHHE YCKOPEHUs CBOOOJHOIO TMAaJCHUS, HUCCIETOBAHUE
M3MEHEHUs] BEIUYUHBI U HAMPABJICHUS WHIYKIIMOHHOTO TOKA, 3aBUCUMOCTbH yTJia
OTPXXEHHUS CBETa OT YyIJla MNaJeHus, yIrjia NPeJOMIICHHS OT YyIJia MnaJcHus
CBETOBOTO Jy4ya, WCCJIEJIOBaHUE TPEKOB: HM3MEPEHHE HHEPruu 4YaCTUIIBl MO
TOpMO3HOMY NyTH (110 (oTorpadusiM)): COBMECTHO C yuuTeneM (opMyJIUpOBaTh
3a/1a4y Y TUIIOTE3Yy MCCIEeIOBaHUs, CAMOCTOATENIbHO MIAHUPOBATh MCCIEOBAaHMUE,
CaMOCTOSITEIbHO COOMpATh AKCIEPUMEHTAIIBHYI0 YCTAaHOBKY, MIPEACTaBISATH
MOJTyYE€HHbIE 3aBUCUMOCTU (DU3WYECKUX BEJIUYUH B BHUJE TaOMHI] U TPaduKOB,
OIICHUBATh MOTPEUTHOCTH, JAEJIaTh BHIBOBI [0 PE3yIbTaTaM HCCIIEI0BAHUS;

cobmoaaTh mnpaBuia O€30MacHOro Tpyda Mpu padore ¢ J1abopaTOpHBIM
o0opynoBaHUEM;

XapaKTeprU30BaTh MPUHIIUIBI ACHUCTBUSI U3YUYEHHBIX MTPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTHYECKHUX MPOIECCOB C OMOPOM HAa HUX OMUCaHUS (B TOM
YyucJe: CHUIAOMETpP, JATYUMKHU IIOJOKEHHS, PACCTOSHHUS M YCKOPEHHUs, pakeTa,
9XOJIOT, OYKH, MEPHUCKOIN, QoToanmapar, MHUKPOCKON, TEJIECKOI, ONTHYECKUE
CBETOBO/IbI, CHEKTPOCKOM, JT03UMETP, Kamepa BunbcoHa), uUCMonb3ys 3HAHUS O
cBOMCTBaxX (PU3MYECKUX SIBIICHUN U HEOOXoAuMBbIe (pU3NUYECKUE 3aKOHOMEPHOCTH,
UCIOJB30BaTh CXEMbl M CXEMAaTHYHbICE PHUCYHKH M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTEIHHBIX NPUOOPOB U TEXHOJOTMYECKUX IPOILIECCOB MPH
pelieHnd y4eOHO-MPAKTUYECKUX 3a/a4, ONTHUYECKHE CXEMbl ISl MOCTPOEHUS
M300paXKEeHUM B TIJIOCKOM 3€pKajie U COOMPAOIIEH JIMH3E;

MIPUBOJUTH MPUMEPHI (HAXOIUTh UHPOPMAIUIO O TPUMEPaAX) MPAKTUYECKOTO
UCIOJIb30BaHus (U3UYECKUX 3HAHWN B MOBCEIHEBHOM KU3HM ISl 0OECrieYeHUs
0€30MacHOCTH MpU OOpallleHUH C NpudOpaMU U TEXHUYECKUMHU YCTPOUCTBAMH,
COXpPAaHEHHSI 3JI0POBbS U COOJIIOJCHUS HOPM 3SKOJIOTMYECKOTO TOBEACHUS B
OKpYXaroUIIen Cpeie;

OCYILIECTBIISITH MOUCK MH(pOopMannu pusznueckoro cojaepxanus B UntepHere,
CaMOCTOSITENILHO (POPMYJIUPYSI MOUCKOBBIN 3aMpoc, HAXOAUTh MyTH OMpeeIeHuUs
JIOCTOBEPHOCTH TOJIy4EHHOM HH(OpMAIIMM HAa OCHOBE HMEIOIIUXCA 3HAHUM H
JOTIOJIHUTENIbHBIX UCTOYHUKOB;

WCIIOJB30BaTh IMPHU BBINOJHEHUHU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
auTepaTypy (puU3MUEecKOro coJepiKaHus, CIPAaBOUYHBIE MAaTepHAIbl, PECYPCHl CETH
WNurtepHer, BiageTh NpuéMamMud KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs
nH(pOpMAaIIU U3 OJJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE
MH(pOpMAIIMU U3 HECKOJIbKUX HCTOUYHHKOB (DU3UUYECKOTO COJIEPHKAHUSI, MTyOJTUIHO
MPECTABIATh PE3yJIbTaThl IPOESKTHOMN MU UCCIEI0BATENbCKOMN AESTEIbHOCTH MPHU
ATOM TPAMOTHO HCHOJIb30BAaTh M3YyUYEHHBIN MOHSATUUHBIA anmapar H3y4aeMoro



paznena (UMK U COMNPOBOXKIATH BBICTYIUIEHHWE TIPE3CHTAlMEd ¢ y4ETOM
0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHHUE

7 KIIACC
KosnnyecTBo yacos JIEeKTPOHHBIE
HanmMeHoBaHMe pa3jeioB U TeM (uudposrbie)
Ne ni/m KonTtpouabnsie | IIpakTnueckue
NMPOrpamMMBbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pasnen 1. ®usuka u e€ posib B NO3HAHUM OKPY’KAIOIIEro MUpa
1.1 ®dusuka — HayKa O IIPUPOJIE 2
1.2 Pu3nuecKue BEIMYUHbI 4 3
1.3 EcTtecTBeHHO-Hay4YHBIN METO/ TIO3HAHUS 2
Hroro no pazneny 8
Pasnen 2. [leppoHayanbHble CBe¢HUS 0 CTPOCHHMH BellecTBa
2.1 Crpoenue BemiecTBa 2 1
29 JIBH>KeHue U B3aUMOJICHCTBUE YACTHII 4 )
' BEIIECTBA
2.3 ArperatHble COCTOSIHUSI BEIIECTBA 1
Hroro no pasneny 7
Paznen 3. /IBu:keHne u B3auMojieiicTBue Te
3.1 MexaHudeckoe IBUKECHUE 10 2
3.2 HNuepuus, macca, INIOTHOCTh 9 1
33 Cuna. Bunel cun 15 1 3
Hroro no pazneny 34
Pasnen 4. laBnenne TBEPABIX TeJl, )KUAKOCTEH U ra3oB
4.1 Hasnenue. Ilepenaya naBiaeHus TBEPABIMU 5 2




TCJIaMU, XUAKOCTAMU U ra3daMu

4.2 JlaBlieHUE KUIKOCTH 6
4.3 ATMOcdepHOe TaBICHHE 1
44 I[CI\/'ICTBITI‘G JKMJKOCTH Y ra3a Ha 12 3
NOrpy>XKEHHOE B HUX TEJIO

Hroro no pazneny 28

Pasnen 5. PaGora n MOIIHOCTDH. JHeprus
5.1 PaboTa 1 MOITHOCTB 1
5.2 [IpocThie MeXaHU3MBI 2
53 MexaHnueckast JHEpIrHst 5

Hroro no pazneny 19

Pasnea 6. [loBTopuTtenbH0-00001a101IM I MOYJIb
6.1 [ToBTOpUTENBEHO-0000IIAIONTNI MOTY B 6

Hroro no pazneny 6

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KIIACC

KoanuectBo yacos JIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM nu(ppoBbIe
Ne i/m P KonTtpoabnsie | IIpakTnueckue (mupp )
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pasnea 1. TenuioBble siB1eHUSA
1.1 CrpoeHue u cBOWCTBa BeLleCTBA 6
1.2 TenoBeIe poLIECCHI 33 1 6.5
Hroro no pazneny 39
Pasnen 2. diiekTpuyeckne 1 MATHUTHBIE SIBJICHHUS
21 DnexTpuueckue 3apsaabl. 3apsHDKEHHBIE Tela 9 |
' U UX B3aMMO/ICHCTBUSI
2.2 IToCTOSTHHBIN 2IIEKTPUYECKUM TOK 31 1 10
2.3 MaruuTHbI€ SIBICHUS 11 4
24 DneKTpOMarHuTHas UHAYKIHS 7 1
Hroro no pazneny 58
Pasnen 3. I[loBTopuTtenbH0-00001a101M I MOYJIb
3.1 [ToBTOpUTENHEHO-0000IIAIONINI MOTY B 5
Hroro no pazgeny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 22.5




9 KIIACC

KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne i/m KonTtpoabnsie | IIpakTnueckue
NMPOrpamMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pasnen 1. Mexannuyeckue siBJIeHHSA
L1 MexaHHuecKoe ABMKEHHE U CIIOCOOBI ero 30 4
' OIMCAHUS
1.2 Bzaumopeiicteue Ten 18
1.3 3aKOHbBI COXpaHEHUs 15
Hroro no pazneny 63
Pasnen 2. Mexannuyeckue Koj1e0aHHUsI M BOJIHBI
2.1 Mexanuueckue KoyeOaHus 8 3.5
2.2 MexaHuueckre BOJIHBL. 3BYK 10 3
Hroro no pazneny 18
Pasnen 3. DiieKTpOMarHuTHOE 10JI€ M 3JIeKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHuTHOE MOJE U 6
' AJIEKTPOMAarHUTHBIE BOJIHbI
Hroro no paszneny 6
Pasnen 4. CBeroBble sIBJICHUS
4.1 3aKOHBI paclpOCTPaHEHUS CBETA 2
4.2 JIMH3BI ¥ ONITHYECKHUE PUOOPHI
4.3 Paznoxenue 6e10ro cBeTa B CIEKTP 1




Hroro no pazneny 16
Pasnen 5. KBanTtoBble siBJIeHUS
5.1 Hcnyckanue u norjioneHue cBeTa arToMOM 4 1
5.2 CrpoeHune aTOMHOTO siipa
53 SnepHblie peakuuu 7
Hroro no pazneny 16
Pasnen 6. [loBTopuTenbH0-00001a101M I MOYJIb
6.1 Mexanunueckue siBIeHus (TOBTOPUTEIILHO- 6 3
' 0000110 MOJTYJIB)
62 TemnsoBble siBIeHUS (TOBTOPUTEIHHO- 3
' 0000IIAOLTHI MOJTYIB)
6.3 DNEeKTPOMarHUTHBIC SIBICHUS 3 1
' (TOBTOPUTETHHO-0000IIAIOIIHIT MOTYITb)
6.4 CaeToBbI€ sBJICHUS (IOBTOPUTEIBHO- 1 |
' 0000IIA0ITHI MOJTYJIB)
6.5 [ToBTOpUTENBEHO-0000IIAIONTNI MOTY B 4
Hroro no paszneny 17
OBULIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 26.5







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Koutpoabnbie | IlpakTuueckue
n/n Bcero u3ydeHusi ~ oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
1 ®duszuka — HayKa o npupoae. ABieHus | bubnnorexa [JOK
IIPUPOJIBI https://m.edsoo.ru
bubnnorexa [JOK
2 dusnyecKue sBICHUS 1 1
https://m.edsoo.ru
Du3nYeCKUe BEINYUHbL. Pa3MepHOCTb. Eu6 1IOK
noInoTeKa
3 ®dusnueckue npudopsl. Ilorpemnoctu npu 1 httos://med
ps://m.edsoo.ru
MPSIMBIX U3MEPEHUAX
VYpok-uccnenosanue "M3mepenne Bu6 10K
. noInoTeKa
4 JIMHEUHBIX pa3MepPOB TeJ U IIPOMEKYTKOB 1 1
| https://m.edsoo.ru
BpEMEHU
5 JIaGoparophas pabota "M3mepenue | | bubnnorexa [JOK
00BbEMa )KUIKOCTU U TBEPIOTO Tena" https://m.edsoo.ru
6 JIaGopartopHas pabota "OnpezneneHue | 1 bubnnorexa [JOK
pa3MepoB MajbIx Tea. Meron psioB" https://m.edsoo.ru
MeTtopl HaydyHOr0 no3HaHud. OnucaHue
7 (U3HYECKUX SIBJICHUN C TIOMOIIBIO 1
MoZeIen
VYpok-uccnenosanue "IIposepka
2 TUIOTE3bI: 1aJbHOCTD MOJIETA ILIAPHKA, | |
IIyIIEHHOT0 TOPU30HTAIBHO, TEM OOJIBIIIE,
4yeM OoJible BpICOTA IycKa"



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

Crtpoenue BemiectBa. OMbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIIECTBA

10

JIaGopatophas pabota "OrneHka quaMerpa
aToMa METOJIOM PSJIOB (C MCIIOJIb30BaHUEM

¢dororpaduii)"

11

Ypoxk-uccnenoBanue "Habmonenue
TETJIOBOTO pacIIMpeHus ra3oB. OIBITHI 1O
OOHAPYKEHHIO TEUCTBUS CUIT
MOJIEKYJISIPHOTO IPUTSKEHUS"

12

JiBmxenne yactuil BemiecTa. Juddysus.
bpoyHoBCcKkoe nBUKEHUE

13

Ypoxk-uccnenoanue "Habmonenue u
00BsiICHEHNE OPOYHOBCKOTO JIBUKCHUS H

maddyzun"

14

B3aumoaenicTBre yacTHIl BENIECTBA:
MPUTSHKEHUE U OTTAJIKUBAaHHUE

15

AFpeFaTHLIe COCTOsAHHUA BEIICCTBA.
OCOOEHHOCTH arperaTHbIX COCTOSIHUI
BOJbI

16

Mexanunyeckoe asuxenue. 11yts,
TPAcKTOPUsl, IEpEMEILECHUE

17

PaBHOMEpHOE U HEpaBHOMEpPHOE
neukenue. CKopocThb

18

HaxoxzeHue ckopocTH, IIyTH U BpEMEHU
IIPY PABHOMEPHOM IPSMOJIMHETHOM
JBHKECHUH

19

JIaGopatopHas pabota "OnpezneneHue




CKOPOCTH PAaBHOMEPHOTO JABUKEHUS"

I'paduky npsAMOIMHERHOTO PABHOMEPHOTO

20
JIBYDKEHUS

71 Pemenue 3amau o reme "Pacuer cpenneit
ckopoctu"
JIaGopartopHas pabota "OnpezneneHue

22 CpeaHel CKOPOCTH CKOJIBKEHHs OpycKa
WM IIapHKa 110 HaKJIOHHOM miockoctu"

” OTtHOcuTeNnbHOCTH ABMKEHUS. Cl0XKEHHNE
CKOpOCTEH MpH MapajuieIbHOM JBHKEHUU
[Tonmyuyenue u ananu3 rpaukoB

24 3aBUCUMOCTH IIyTH U CKOPOCTH IBUKCHUS
OT BPEMEHU
Pemenue rpaduyeckux 3aaay no reme

25 "Mexanuka. PaBHoMepHOE
MPSIMOJIMHENHOE IBMKEHUE"

26 SIBneHue nHepUUU. 3aKOH UHEPLIUU
B3aumopeicTBue Ten Kak NpuyMHa

7 U3MEHEHHUs cKopocTH. Macca Tena Kak
Mepa UHEPTHOCTH TeJla IpU
MOCTYTATEIIbHOM JBH)KEHUH

73 Ypok-uccnenosanue "CpaBHEeHUE Macc 10
B3auMoJeicTBHO TEn"

29 IInoTHOCTH BelecTBa

30 JIaGopatopHas pabota "OnpezneneHue
IJIOTHOCTU TBEPAOTO Tea"

31 Pemenue 3anau no teme "Macca tena.

IImorHOCTE BemmecTBa"




Cwmecu u cinaBsbl. [loBepxHOCTHas 1

32 JINHEHAs IUNIOTHOCTD
[ToaroroBka K KOHTPOILHOU paboTeE MO
TeMe "®u3nka — Hayka O MpUpo/IE.

33 [TepBoHauyanbHbBIE CBEICHUS 00 ATOMHO-
MOJIEKYJISIPHOM CTPOCHHUHU BELIECTBA.
Mexanuka"

Konrpomnsnas padora no teme "®duznka —

34 Hayka o npupoze. IleppoHavanbHble
CBE/IEHUS] 00 aTOMHO-MOJICKYJIIPHOM
CTpOEHHUH BeliecTBa. MexaHuka"

35 Cuna. SIBnenue tarorenus. Cuna TAKECTH

36 N3o6paxenue cui. Pemenue 3a1a4 mo
teme "OnpeneneHue cuisl TsHkecTn"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec tena. U3mepenue cui. J{lunamomerp
Ypoxk-uccnenoBanue "Habmonenue

39 WU3MEHEHHUs CKOPOCTH MpHU
B3aUMOJECHCTBUM TEN"

40 Pemenue 3anau no teme "Cuna ynpyrocru.
Bec Tena"

JIaGoparopnas pabota "OmnbITHI,

A1 JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh
pactshxenus (nedopMaryin) npy>KuHbI OT
IIPUJIOKEHHOM CHUJIBI"

42 Cuna tpenus

43 Cnosxenue cuil. PaBHoelicTByo1Ias cuia

44 Pemenue 3anau no teme "CnoxxeHue cui.




PaBHonelicTBytomas cuia”

Pertennie 3agau mo reMme "B3zaumoneicTaue

45
Ten. Cuiel B MexaHHuKe"
Pemenue 3anau no teme "Cuna tpenus".

46 Ypoxk-uccienoBaHue 1o TeMe
"NccnenoBanue 3aBUCUMOCTH CHIIBI
TPEHUS OT IJIOLIAAN COIPUKOCHOBEHUS"
JIaGopartopnas pabota "OnbITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHIIbI

47 TPEHUS CKOJIBKEHHUS OT CUJIbI JABJICHUS U
XapakTepa COIPUKACaIOIINXCs
nosepxHocrTein"

43 Pemenue 3anau no teme "B3aumoneiicteue
Ten. Cuiel B MexaHHuKe"

49 KonrponsHas pabora o Teme
"B3aumoneiictBue ten"

50 JlaBieHne TBEPIBIX TeI

51 Ypok-3kcniepumenT "CrocoOs
OIIpeZE/ICHUS 1aBJIEHUS TBEPOro Tea"

57 VYpok-uccnenoBanue "3aBUCUMOCTh
JaBJIEHUs ra3a oT TeMIepaTypsl”

53 JlaBlieHUE KUIKOCTEH U Ta30B. 3aKOH
[Tackansa

54 [THeBMaTH4eCKHE yCTPONCTBA

55 3aBUCUMOCTD JABJICHUS KUIKOCTU OT
IJ1yOUHBI

56 I'mppocraTndeckuil napamokc

57 Ypoxk-tipoekt "M3ydenne coodmarnmxces




cocya0B"

VYpoxk-konpepenuus "I'uapaBiarnueckue

58 "
MEXaHU3MBI

59 Hcnonp3oBanue BHICOKUX JAaBJICHUHU B
COBPEMEHHBIX TEXHOJIOTHUAX

60 Pemenue 3agau mo teme "JlaBienue
JKUIKoCTH"

61 ATmocdepa 3eMiH U IPUYKHBL €&
CYLLIECTBOBaHMS

62 VYpok-uccnenosanue "IIposiBnenue
JeicTBUs aTMOC(EpHOTO AaBIeHU"

63 W3mepenne atMoc(epHOTo JaBICHHUS.
OnsiT Toppuuennu
3aBHCUMOCTH aTMOC(EPHOTO IABICHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Ipubops! st
U3MEPEHUs: aTMOC(EPHOTO TABICHUS

65 Bbapomertp-anepousa. AtmochepHoe
JIaBJICHUE Ha Pa3INYHbIX BBICOTAX

66 BritankuBaroimas cuia. 3akoH Apxumesaa

67 Pemenue 3anay no teme "3akoH
Apxumena"
Ypoxk-uccienoBanue

63 "JKcIeprUMeHTalIbHOE 0O0HApYKEHHUE
JEUCTBHUS )KUJKOCTU U ra3a Ha
MOTPY’KEHHOE B HUX TEJO"
JIaGopartopHas pabota "OnpezneneHue

69 BBITAJIKUBAIOLLEH CUIIBI, JEUCTBYIOLIEH HA

TEJO, OIPY>KEHHOE B JKUIKOCTB"




70

IInaBanue Ten

JIaGopartopnas pabota "HccnenoBanue

71 3aBHCHMOCTH Beca Teja B BOJE OT 00bemMa
MOTPY>KEHHOM B JKUJIKOCTh YacTH Tena"

72 Bo3znyxomiaBanue. [linaBanue cynoB

7 Pemenue 3amau no reme "3akoH
Apxumena. YcnoBus riaBaHus ten'
Pemenue 3agau mo teme "JlelicTBre

74 YKUJKOCTH U ra3a Ha MOrPyKEHHOE B HUX
Teno"
Ypok-tipoekt "KoHcTpynpoBaHue

75 apeoMeTpa WM JIOJIKU U ONPEACIICHUE
Ipy30H0JbEMHOCTH"
[ToaroroBka K KOHTPOILHOU paboTe MO

76 teMe "JlaBieHue TBEpAbIX TEN, )KUIKOCTEH
1 ra3zoB"

77 Konrponsnas padora no teme "/laBnenue
TBEPJBIX TEJN, )KUIKOCTEN U ra3oB"

78 Mexanunueckasi pabota

79 MomHocTb

20 Pemenue 3amay Ha onpenenenue paboTh U
MOIITHOCTH

81 PaboTa cuitbl TSXKECTH U CUJIBI TPEHUS

20 Pemenne 3amad o reme "Pabdora criist
TSKECTHU U CUJIBI TpeHuUs"

23 VYpok-uccnenoBanue "Pacuér MomHOCTH,
pa3BUBaeMoOM IIpU MOABEME TI0 JiecTHULE"

84 IIpocTeie MexaHU3MBI




85

MowmeHT cuisl. [IpaBuno MOMEHTOB

JIaGoparopHas pabota "M3yueHue npaBuia

86 ppryara Ui oJABU>KHOTO U HETIOABUKHOTO
0110KO0B"

87 "3o050TO€E MpPaBUIIO" MEXaHUKH

28 VYpoxk-tipoekt "lIpoexTupoBanue
IIOJINCIIACTOB € 33JJaHHBIMU ITapaMeTpamu”
VYpoxk-konpepenuus "[Ipoctsie

89 MEXaHHU3MBI B OBITY, TEXHHUKE, )KUBBIX
opranusmax”

90 KoaddutmenT monesnoro neicTBus
MIPOCTBIX MEXAHU3MOB
JIaGopartopHas pabota "OnpezneneHue

91 KIIJI nogBH>KHOTO ¥ HEIIOABIKHOTO
0110KO0B"

9 Mexanunueckas sueprusi. Kunernueckas u
MOTEHIMAIbHAsL SHEPTUS

93 3aKOH COXpaHEHHUsI MEXaHUYECKOU
SHEPTUH
VYpok-3KcriepuMeHT "IKCIepUMEHTAILHOE

94 OIIpEeEICHUE U3MEHEHUS] KWHETUUECKON 1
MOTEHIIUATHLHOU YHEPTUH MPU CKATHIBAHUN
TeJa Mo HaKJIOHHOM TIocKocTH"

95 [ToaroroBka K KOHTPOILHOU paboTE MO
teme "Pabota u MomHocTh. DHeprus"

96 Konrponsnas padora no Teme "Pabora u

MOIIHOCTb. DHEprus"

97

PaGora ¢ Tekctamu o TeMme




"MexaHuueckoe JBuxkeHue"

08 Pa6ora ¢ Tekctamu o teme "CtpoeHue |
BemecTna"

99 Pabota ¢ Texkctamu 1o Teme "Cuiibl B |
npupoze"

100 Pa?om C TEKCTaMH 1O TeiMe "JlaBeHue |
TBEPJBIX TEJN, )KUIKOCTEN U ra3oB"

101 Pabora ¢ Tekcramu no Teme "DuHeprus' 1

102 Pabota ¢ Tekcramu o Teme "[IpocTsie |
MEXaHU3MBI'"

OBUIEE KOJIMYECTBO YACOB I10 102 3

I[TPOTPAMME




8 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHHs

JIEKTPOHHBIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypcsbl

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOM TEOPUU U UX OIBITHBIE
MIOATBEPKICHUS

Macca u pa3Mep aToMOB U MOJIEKYI

Mopenu TBEpAOro, JKUIKOrO U
ra3000pa3HOro COCTOSHUH BEIIeCTBA

Ypok-koHpepenmus "Kpucrannudeckue u
amopdusie Tena. I'paden. [lomyuenue
HCKYCCTBEHHBIX aIMa3oB"

CMauuBaHue U KanWUISIPHOCTbD.
IToBepXHOCTHOE HaATsKEHUE

TennoBoe pacImpCHuC U CKATUC

Tennosoe neuxkeHue. Temmneparypa

TemnepaTypHbI€ IIKaJIbI

BHyTpeHHss SHEprus U crnocoOs! eé
HU3MCHCHUA

10

Buns! Teruonepenaun

11

VYpoxk-koHpepenuus "VcnonapzoBanue
TEIUIOBBLIX CBOMCTB BCIICCTB U MATCPUAJIOB B
Lensx sHeprocoepexeHus"

12

KomnyecTBO TEIIOTHI. YILCJ'H:HaH
TCIIJIOCMKOCTD




13

VYpok-uccnenosanue "[IpoBepka runoresbl
JINHEIHON 3aBUCUMOCTH JUIMHBI CTOJI0OUKA
AKHUJKOCTU B TEPMOMETPUYECKON TpyOKE OT
TEMIEPATYPHI"

14

YpaBHEHHE TEIUIOBOTO OanaHca.
TemmooOMeH 1 TEMIOBOE paBHOBECHE. 3aKOH
Herorona—Puxmana

15

JIaGopartopnas pabota "HccnenoBanue
SBJICHHSI TETUIOOOMEHA MPU CMEUTMBAHUN
XOJIOAHOU U Tropsiueit Boabl"

16

Pemenne 3amau no reme "TermrooOMeH u
TEIUIOBOE paBHOBECHE"

17

JIaGopatopHas pabota "OnpezneneHue
KOJINYECTBA TEIJIOTHI, TIOJYYEHHOTO BOJIOM
IIPU TETIIO0OMEHE ¢ HarpeThiM
METAJUTMYECKUM HUIUHAPOM"

18

[IinaBnenue u oTBEpACBaHUE
KPUCTAJUIMYECKUX BEIIECTB. Y I€IbHAS
TEIUIOTA IJIABJICHUS

19

Pemenue 3anau no teme "IlnaBnenne n
OTBEpAECBAaHUE KPUCTATUINYECKUX TET"

20

JIaGopartopHas pabota "OnpezneneHue
yAEJIbHON TEIIOTHI TUIaBJIeHUs Jibaa"

21

VYpok-uccnenosanue "CpaBHEHHE MPOLIECCOB
ITAaBJICHUA KPUCTAJINIMUCCKUX TCJI U
pa3MATYeHHs PU HarpeBaHUU aMOp(HBIX

n

TCJI

22

[TapooOpazoBaHue U KOHICHCAIHSL.




Hcnapenue

Kunenue. Y nenpHas tennora
napoo0OpazoBaHus. 3aBUCUMOCTh

23 TEMIEPATypPhbl KUTICHUS OT aTMOC(HEpHOTO
JIaBJICHHS

24 Pemenue 3anau o teme "IlapoobpazoBanue
" KuneHue"
Ypok-uccienoBanue "OO0bsICHEHHE

25 3aBUCUMOCTH TEMIIEPATYPhl KUIIEHUS OT 1
naBjieHus"

26 HacpiieHHbIil 1 HEHACBILLEHHBIA Map.
BnaxnocTs BO31yxa
BitasxHOCTB BO31lyXa U €€ U3MEPEHHUE.

27 JIaGopatopHas pabota "OnpezneneHue 0.5
OTHOCUTEILHOM BIaXXHOCTH BO3yXxa"

28 Pemenue 3agau mo treme "BnaxxHocts"
Pemenue 3agau v aHanu3 cuTyamuu,

29 CBSI3aHHBIX C SBJIECHUAMU UCIIAPECHUS U
KOHJICHCAIINHU

30 DHeprus ToIvMBa. Y JenbHas TEIioTa
CropaHus

31 [TpuHIHITBI paOOTHI TEIIIOBBIX JBUTATENCH

1 [TapoBas TypOuHa. J/|Burarenb BHyTPEHHETO
CropaHus

33 KIIJI TermoBoro aBuraTes

34 Pemenue 3agaq mo reme "KIIJ] TerioBoro
nBurareis"

35 Ypok-koHpepeHus "TemnnoBsie qBUTaTETN




U 3allliTa OKpY>Karomieit cpeanr"

36 TenoBele MOTEPH B TEIIOCETAX

37 3aKOH COXpaHEHMsI U IPEBPALLEHUS SHEPTUN
B MEXaHMUYECKUX M TEIUIOBBIX IIpoLeccax
[TonroroBka K KOHTPOJIBHOU pabOTE MO TeMe

38 "TeruoBble siBieHUs. MI3MeHeHne
arperaTHbIX COCTOSIHH BemiecTa"
Konrponsnas padora no Teme "TemnioBsie

39 sBJIeHUs. 1I3MeHeHune arperaTHbIx
COCTOSIHMI BelecTBa"

40 Onexrpusanus ten. /[Ba poaa 3aps1os
Ypok-uccnenosanue "HccnegoBanue

41 CIOCOOOB Pa3INYHbIX BEIIECTB
Ha?JIEKTPU30BbIBATHCS "

47 B3aumopeicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona
Onexrpuueckoe nojie. Hanpspk€HHOCTD

43 3ieKTprudeckoro noss. [Ipunnun
CYNEPIO3ULNH IIEKTPUUECKUX MOTEH

44 Hocurenu 3nekTpruueckux 3apsiioB.
OnemeHTapHbIN 3apsan. CTpoeHue aToma

45 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

46 IIpoBOAHMKY, TUDIIEKTPUKHU U
MOJIyIIPOBOIHUKH

47 Ypok-koH(pepeHIus "DaeKTpu3anus B
IIOBCETHEBHOM JKU3HU"

43 Pemenue 3ana4 no teme "3aKoH COXpaHEHUS

3IEKTPUUECKOTO 3apsiaa'




Dnekrpuyeckuit Tok. cTouHuku

49 1
ANEKTPUYECKOTO TOKA
Ypok-uccnenosanue "HccnegoBanue

50 JEUCTBHUS DJIEKTPUYECKOTO OIS HA 1
IIPOBOJAHUKY U TUIIEKTPUKH"

51 DNEeKTpUUECKUH TOK B METAJLIaX 1

52 DNEeKTPUYECKUM TOK B JKUJKOCTAX U Ta3ax 1

53 DnexTpuueckas Lelb 1

54 Cuna Toxa. AMnepMmerp 1

55 DnexTpuueckoe HanpsikeHue. Bonbtmerp 1
JIaGoparopnas pabota "C6opka u

56 HCTIBITAHUE DJIEKTPUUECKOMN LENHU 1
IIOCTOSIHHOT'O TOKa"

57 3aBUCUMOCTb CHJIBI TOKA OT HaIlPSKEHHUS. 1
3akoH OMa Juist yyacTKa Lenu
JIaGopartopnas pabota "HccnenoBanue

58 3aBUCHUMOCTH CHJIBI TOKA, IPOTEKAIOIIETO 1
4yepe3 pe3nucTop, OT HapsKEHUS Ha
pe3UCTOpE U CONIPOTUBIIEHMS pe3ucropa”

59 DNEeKTPUYECKOE COMPOTUBIICHUE. Y ACIIbHOE |
COIIPOTHBIIEHUE

60 JIaGopartopHas pabota "OnpezneneHue |
YAEIBHOTO CONPOTUBIIEHUS IPOBOAHUKA"

61 Pemenue 3amau o reme "DiekTpuueckoe |
COIIPOTHUBIIEHUE. Y IENIBHOE CONIPOTUBIIEHHE"

62 Pemenue 3anay no teme "3akon Oma" 1

63 IlocnenoBarenbHOE U NapajlieIbHOE 1

COCAMHCHUS IMPOBOAHUKOB




64

JIaGoparopnas pabota "IIpoBepka npaBuia
CJI0’KEHUs HANIPSKEHUN NIpU
MOCTIeI0BATEIHbHOM COSIUHEHHH JABYX
pe3uctopos”

65

Pemrenue 3agad mo reMme
"[TocnenoBarenbHOE U TApAILIEIBHOE
COEIMHEHMS IPOBOIHUKOB"

66

JIaGoparopnas pabota "IIpoBepka npaBuia
JUISL CHJTBI TOKA MIPY TapaljieIbHOM
COEIMHEHUH PE3UCTOPOB"

67

Pemenue 3anay Ha npumMeHeHue 3akoHa OMa
JUIS Pa3IM4HOrO0 COEAMHEHUS TPOBOJHUKOB

68

O/1C 1 BHyTpEeHHEE CONPOTUBIICHUE
HUCTOYHMKA TOKa. 3akoH OMa A1 ITOJITHOHN
enu

69

Pemenue 3anau no teme "O/IC, BHyTpeHHEE
CONPOTHUBIIEHNE UCTOYHHKA TOKA. 3aKoH Oma
JUTSl IOJTHOM 1ernu”

70

JlaGoparopnas pabota "Onpenenenne S/C
Y BHYTPEHHETO COMPOTUBJICHUS UCTOYHUKA
ToKa"

71

[TpaBuna Kupxroga

72

JIaGoparopnas pabota "IIpoBepka npaBui
Kupxroga"

73

VYpok-uccnenosanue "M3yueHnue BOJIbT-
aMIIEPHBIX XapaKTEPUCTUK HEJIUHENHBIX
3JIEMEHTOB"

74

Pabota snexkrpuueckoro Toka. MOIIHOCTb




QJICKTPHUYCCKOI'0 TOKa

75

JIaGopatopHas pabota "OnpezneneHue
paboThI U MOLTHOCTH JIEKTPHUECKOro TOKa"

76

3axon Jxoynsa-Jlenna. Ilorpeburenu
aJIeKTpHUYecKoro Toka. KopoTkoe 3ambIkaHue

77

Ypok-koHpepenmus "OObsICHEHNE U
MPUHIUI JEHCTBUS JOMAITHUX
3JIEKTpOHArpeBaTeIbHbIX TPUOOPOB"

78

[TonroToBka K KOHTPOJIBHOU paboOTeE MO TeMe
"DnexkTpuueckue 3apsapl. 3apsKEHHbIE Tella
" uX B3aumoaeucTBus. I1ocTOSHHBIN
AIEKTPUUYECKUN TOK"

79

KonrponsHas pabora o Teme
"DnekTpuueckue 3apspl. 3apsKEHHbIE Tella
" uX B3aumoaeucTBus. I1ocTOSHHBIN
AIEKTPUUYECKUN TOK"

80

IlocTosiHHBIE MAarHUTHEL. MarHuTHOE IOJIE
3eMJId U €ro 3HAUEHHME JUTA KU3HU Ha 3eMIle

81

VYpok-uccnenosanue "HUzyuenue
Mar"guTHOTO IIOJIA IIOCTOAHHBIX MarHuTOB
IpHu ux O6’be,Z[I/IHeHI/II/I " pasaCJICHUN.

BI/I3yaHI/I3aI_II/IH I1OJISI TOCTOSSHHBIX MarHUTOB'

82

OmnsIT OpcTena. MaruutHoe nosue
ANEKTPUYECKOTO TOKA

83

OneiT AMniepa. MarHuTHOE 10J1€ KaTyIIKH C
TOKOM. [IpriMeHEeHNE IIEKTPOMAarHuTOB B
TEXHHUKE

84

Cuna Amnepa u onpeeneHue eé




HaIpaBJICHUA

Pemenue 3anau no teme "Cuna Amnepa u

83 olnpezeneHue e€ HanpasieHus"
OneKTpOoABUTaTEIb IOCTOSIHHOTO TOKA.

86 Hcnonb30Banue anieKTpoiBUraTeneil B
TEXHUYECKUX YCTPOUCTBAX M HA TPAHCIIOPTE

%7 JIaGoparophas pabota "M3yueHue necTBUSL
MAarHUTHOTO TOJISI HAa MPOBOJHUK C TOKOM"

28 VYpoxk-konpepenuus "IIpakruyeckoe
IIPUMEHEHHUE AIEKTpoABUraTenen"

29 JIaGopatopHas pabota "KoHcTpyupoBaHue u
u3ydeHue paboThl AIeKTpoaBUraTess"”

90 JIaGoparopnas pabota "U3mepenue KI1/]
AJIEKTPOABUTaTEIbHON YCTaHOBKNU"

91 OmnsiTel Dapanes. 3aKOH AIEKTPOMarHUTHOU
nHaykuuu. [Ipasuno Jlenna
VYpok-uccnenosanue "HccnegoBanue

92 M3MEHEHHU 3HAUEeHUS M HAPaBJICHUS
MHAYKIMOHHOTO TOKa"

Pemenue 3anay no teme "3akoH

93 NEKTpOMarHuTHOW nHAyKIuu. [IpaBuio
Jlenma"

94 Onexrporereparop. CriocoObl MoTydeHHs
ANEKTPO3HEPTUH
Ypok-koH(pepeHIHs "IIEKTPOCTAaHIINHN Ha

95 BO300HOBIISIEMBIX UCTOYHUKA YHEPTUU.

[Tpobnemsl 3xonorun. TommuBHBIE
3JIEMEHTHI U 3JIeKTpoMoOmIn"




[TonroroBka K KOHTPOJIBHON pabOTE MO TeMe

96 . ; 1
DNEKTPOMArHUTHEIE SIBJICHUS

97 KonrtponbHas pabora "DieKTpoMarHuTHbIE |
SBJICHHS"

08 Pab6ota ¢ Tekctamu 1o TeMe "TermIoBrie |
SBJICHHS"
Pabota ¢ TeEKCTaMH 110 TEME

99 "DnexkTpuueckue 3apspl. 3apsKEHHbIE Tella 1
H UX B3auMojeHcTBue"

100 Pab6ota ¢ Tekctamu 1o TeMe "I1oCcTOSIHHBIN |
AIEKTPUUYECKUN TOK"

101 Pab6ota ¢ TekcTaMu 1o TeMe "MaruuTHbIE |
SBJICHHS"

102 Pabota ¢ TeEkCTaMH 110 TEME |

"DeKTpOMarHuTHas UHTyKIUs"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

22.5




9 KIIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne aTa ngpossbie
n/n Tewa ypoka Bcero Konrpoaubie | Mpaxririeckite i[:syqelmﬂ :)lﬁl;bal;OBaTeﬂLHble
padoThI padoThI pecypesr
Mexanudeckoe aBuxkeHue. MarepuanbHas
1 Touka. CriocoObI ONMcaHus 1
MEXaHUUYECKOTO IBUKEHUS
) Cucrema orcuyera. OTHOCUTENBHOCTD |
MEXaHUUYECKOTO IBUKEHUS
3 BekTopHbIE BEIMUNHBI, ONIEPALIUH C |
BEKTOpPaMH, IPOEKIIUHA BEKTOPOB
4 Pannyc-BekTop MaTepuaJbHON TOUYKH, 1
IIEPEMEILEHUE HA IIIIOCKOCTH
5 PaBHOMEpHOE IPSIMOJIMHEWMHOE JBUKEHUE 1
6 Pemenue 3amau no reme "PaBHOMepHOE |
IPSIMOJIMHENHOE ABHKEHNE"
HepaBHoMepHOE pAMOIUHENHOE
7 nBrxeHue. CpeaHsisi U MTHOBEHHAs |
CKOpPOCTb T€JIa [P HEPABHOMEPHOM
JBUKEHUU
JIaGopartopHas pabota "OnpezneneHue
2 CpeaHel CKOPOCTH CKOJIBKEHHs OpycKa 1 1
WIM JBUKEHUS ILIApHUKa M0 HAKJIOHHOM
IJI0CKOCTH"
9 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1
JBH>KEHUE. Y CKOpEHUE




10

CKopoCTh paBHOYCKOPEHHOTO
NpSMOJIMHEHHOTO BMKeHus. [ paduk
CKOpPOCTH

11

Pemenue 3anay no teme "CkopocTb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBUKEHUA"

12

[lepemenienue npu paBHOYCKOPEHHOM
MPSIMOJINHEIHOM JIBUKEHUN

13

JIaGopartopHas pabota "OnpezneneHue
YCKOPEHHs Tela IPH PaBHOYCKOPEHHOM
NBIDKEHHUHU 10 HAKJIOHHOM MI0CKOoCTH"

14

Pemenue 3amau no reme "llepemenienue
[IPU PABHOYCKOPEHHOM IPSIMOJIMHEHHOM
NBIOKEHUN"

15

JIaGopartopnas pabota "HccnenoBanue
3aBHCUMOCTH IyTH OT BPEMEHU NPH
PaBHOYCKOPEHHOM JIBMKEHUH 0e3
HavaJlbHOM ckopocTu"

16

I'padmyeckas mHTEpIIpETALIUS YCKOPEHUS,
CKOpOCTH, MMPONUIAEHHOIO MYTH U
NepCMCIICHUA IJIA HpHMOHI/IHGI‘/JIHOFO
ABHUKCHUSA

17

Pemenue 3anau o teme "I'paduyeckast
UHTEPIIpETALMS YCKOPEHHUS, CKOPOCTH,
MIPOMJEHHOIO ITyTH U IEPEMELICHUS IS
MPSIMOJIMHEHHOTO IBM>KEHUS "

18

Yckopenue cBOOOAHOTO nageHus . ONbITHI
lanunes




Pewrenue 3amau no reme "Yckopenue

19
CBOOOJIHOTO TaaeHus"

20 JIBu>keHHe Tenna, OpOIIEHHOTO MO/ YTJIOM K
TOPU30HTY

71 Pemenue 3agau mo teme " JIBroKeHHE TEa,
OpOLICHHOTO O/ YTJIOM K TOPU30HTY"
JIaGoparopnas pabota "HccnenoBanue

22 JBUKECHHSI TeJIa, OPOIICHHOTO TIOJT YTJIOM K
rOpU30HTY"
Pemenne 3anau mmo Teme " JIBHoKeHHE IO/

23 NeHCTBHEM YCKOPEHHUS CBOOOIHOTO
nagenus"

24 JIBHKEHUE 110 OKPYKHOCTH

’5 JInneliHas U yrioBasi CKOPOCTb, IEPUOA U
4acToTa

%6 CKOpOCTh ¥ YCKOPEHHUE MPU ABUKEHUU 110
OKPY>KHOCTH

7 Pemenue 3agau mo teme " JIBH>KCHHE 110
OKpY>KHOCTH"
Ypok-koH(pepeHnus "Pacnio3HaBaHue u

28 npUOIMKEHHOE OTMCAHUE PA3IINYHBIX
BHUI0OB MEXaHUYECKOTO IBIKEHUS"
[ToaroroBka K KOHTPOILHOU paboTe MO

29 Teme "MexaHH4eCcKOoe NBIDKCHUE U
CIoCcoOBI €ro onucaHus"
KonrponsHas pabora o Teme

30 "MexaHU4ecKoe IBHKEHHUE M CIIOCOOBI €ro

onucauug"




31

IIepsbiii 3axk0oH HproToHa. BekTop cuibl

Bropoii 3akoH HeroToHa.

32
PaBHozelicTByIOILAs cuiia

3 Tpertnii 3akon HetoTona. Cynepno3unus
CHII

34 Cuna ynpyroctu. 3akoH ['yka

y

35 Pemenue 3anay no teme "Cuna
ynpyroctu"
JIaGoparopnas pabota "HccnenoBanue

36 3aBHCUMOCTH CHJIBI YIIPYTOCTH,
BO3HUKAIOIIEH B MPY>KUHE, OT CTETIEHU
negopManuy npy>KUHb"

37 Cuna tpenus. Koagduuuent tpenus

18 JIaGopartopHas pabota "OnpezneneHue
Kod(uUIIMeHTa TPEHUS CKOIBXKEHUS "
JIaGoparopnas pabota "HccnenoBanue

39 3aBUCHUMOCTH CHJIbI TPEHMSI CKOJIBKEHUS OT
CHJIBI HOPMAJIBHOTO J1aBJICHUS"

40 JIBID>KEHHE TEJI IO OKPY>KHOCTH TIOA
JNENCTBUEM HECKOJIBKUX CHUII

41 3akoH bepHymn 1 noabEMHAs cUila Kpblia
VYpoxk-koHpepenuus "CoBpeMeHHbIE
JieTaTeNbHbIC amlaparsl, Cy1a Ha

42 HOJBOJIHBIX KPBUILIX, aHTUKPBLUIO HA

9

CKOpPOCTHBIX aBTOMOOMJIISIX. JBHKEeHUE
roe3/1a Ha MarHUTHOM mojymike"

43 Cuna TsOKeCTH U 3aKOH BCEMUPHOTO

TATOTCHUA




JIBr>KEHUE Tel BOKPYT I'PaBUTALMOHHOTO

4 ueHTpa. IlepBas kocMHuueckas CKOpOCTh

45 HesecomocTs u nieperpy3ku

46 PaBHOBeCuEe MaTepUaIbHON TOYKHU.
AOGCOTIOTHO TBEPAOE TEIO

47 MowmeHT cuinsl. [IpaBuno MOMEHTOB

43 Ypok-uccnenosanue "Onpeaenenue
LIEHTPA TSKECTU Pa3IUUHBIX Ten"
Nmmnynsc Tena. 3mMeHeHne uMirybca.

49 NMnynsc cunsl. YIIpyroe v Heynpyroe
B3aUMOJCICTBUE

50 3aKOHBI U3MEHEHUS U COXPAHEHUS
HMITyJIbCa

51 PeakTuBHOE nBUXKEHUE
Pemenue 3anay no teme "3akoH

52 COXpaHEeHUs UMITyJbca. PeakTuBHOE
IBUXKEHHE"

53 Mexannueckas paboTa ¥ MOIIHOCTh

54 PaboTa cuibl TSXKECTH, CUITBI YIIPYTOCTH U
CHWJIBI TPEHUS
JIaGopartopHas pabota "OnpezneneHue

55 paboThI CUJIBI TPEHHS ITPU PABHOMEPHOM
JBUKEHHUH TEJNa 10 TOPU30HTAIBHON
nosepxHoctu"

56 CBs13b 5HEpruu U paboTh
JIaGopartopHas pabota "OnpeznencHue

57 paboThI CUJIBI YIIPYTOCTH IPU MOABEME

rpys3a ¢ UCIIOJIb30BAHUCM HCTIOABHUIKHOTO U




MOABUKHOTO OJIOKOB"

58

ITorenuumanpHas SHEPTUs

59

Kunernueckas sneprus. Teopema o
KMHETUYECKOM SHEPrUu

60

3aKOH U3MEHEHUSI U COXPAHEHHUS
MEXaHUYECKON SHEPruu

61

Pertennie 3aga4 1mo reMe "3aKOHBI
W3MEHEHUS U COXPAHEHUS MEXaHUYECKOU
sHepruun"

62

[ToaroroBka K KOHTPOILHOU paboTe MO
teMe "B3aumopnelictBue Tel. 3aKOHEI
coxpaHeHus"

63

KonrponsHas pabora o Teme
"B3anMogercTBHUE TEI. 3aKOHBI
coxpaHeHus"

64

KonebarensHoe nBuxenne. OCHOBHBIE
XapaKTePUCTHKHU KOJICOAHHIA: IepHO/I,
4acToTa, aMIUTUTyAa

65

MareMaTH4ecKUil ¥ NPy KUHHBIN
MasTHuKkU. JlabopaTopHas paborta
"UccnenoBanue 3aBUCUMOCTH HEpUOA

KosieOaHUi Tpy3a Ha HUTH OT JUIMHBI HUTH"

0.5

66

JIaGopartopnas pabota "HccnenoBanue
3aBHCHUMOCTH NepHO/Ia KOJIeOaHui
IIPYKUHHOTO MasiTHUKA OT Macchl rpy3a”

67

I"apmonuueckue Konebanus

68

JIaGoparopnas pabota "M3mepenue
YCKOPEHHsI CBOOOIHOTO NajeHus"




69

3aryxaromue KoneOanus. BeIHYKIeHHBIC
koJiebanus. Pesonanc

70

IIpeBpanieHue 3Hepruu npu
K0J1€0aTeIbHOM IBIKEHUN

71

VYpok-uccnenosanue "IIposepka
HE3aBUCHUMOCTH NIEproJia KoJeOaHuit
rpy3a, HOABCHICHHOT'O K JICHTC, OT MAaCChI

rpysa"

72

MexaHu4ecKkue BOJIHBL: IIPOAOJIBHBIE U
IIOIIEPEYHBIE

73

CaoiicTBa MeXaHUYECKUX BOJIH. J[iMHA
BOJIHBI U CKOPOCTB €€ pacnpOCTPaHECHUS

74

Ypoxk-uccnenoranue "Habmonenue
unTepdepeHun u TudpaKIuy BOJIH HA
IIOBEPXHOCTHU BOJBI"

75

VYpoxk-koH(pepenuus "MexaHuueckne
BOJIHBI B TBEpAOM Tene. CelicMuyeckue
BOJIHBI"

76

3Byk. PacnipocTpanenue u orpaxeHnue
3ByKa

77

Pemenue 3amgau no reme "3ByK"

78

Ypoxk-uccienoBanue
"DKCIEpUMEHTAIbHOE ONPEAEIEHUE
IPaHUI] 4YaCTOTHI CJBIIINMBIX 3BYKOBBIX
Kose6anui"

79

I'pomMKOCTb 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC.

80

Ypoxk-uccnenoanue "Habmonenue u




00BsICHEHUE aKyCTHYECKOTr0 pe3oHaHca"

Wudpa3syk u ynbrpa3Byk. Kondepenus

81 "Hcnonp30BaHue yapTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUsIX"

20 DNEeKTPOMarHuTHOE MOJE U
3JIEKTPOMArHUTHBIE BOJIHBI

83 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
VYpoxk-konpepenuus "llkana
AJIEKTPOMAarHUTHBIX BOJIH. Mcnionb3oBaHue

84 3JIEKTPOMATHUTHBIX BOJIH JIJISI COTOBOM
cBs3u. Pagnonokanus. KocMuueckas cBsi3b
"

85 Pemenue 3ai1ay Ha onpeeneHne 4acTOThI
U JITMHBI 3JIEKTPOMAarHUTHOW BOJTHBI

26 DneKTpoMarHuTHas IpUpo/ia CBETA.
CxopocThb cBeTa

%7 BoiHOBBIE CBOMCTBA CBETA:
uHTEephepeHIus U AudpaKus

28 JIyueBas MoJieNb CBETAa U TEOMETPUYECKAs
ontuka. Microunuku ceera

29 [IpssMONMHENHOE paCIIPOCTPAHEHUE CBETA.
3armenus ConHua u JIyHsl

90 3akoH oTpaxxeHus cBeTa. [11ockoe 3epkano

01 [TocTpoenne n300pa>keHHiA,
c(OPMHPOBAHHBIX 3EPKATIOM

9 IIpenomiienne cBeTa. 3aKOH MPETOMIICHUS
cseta. [lonHoe oTpakeHue cBeTa.

93 JlaboparopHas pabota "HccrnenoBanue




3aBUCHMOCTH YIJIa IPEJOMJIEHUS OT yria
MaJICHHsI CBETOBOTO JIyda HA TPaHUILIE
«BO31yX-CTEKIO»"

VYpok-uccnenosanue "AHanus u

o4 00BSICHEHHE ONTUYECKOT0 MUpaxa"
Ypok-koHpepennus "Mcnons3oBaHue

95 MIOJTHOTO BHYTPEHHETO OTPAKECHUS:
CBETOBOJIBI, OIITHKOBOJIOKOHHAS CBS3b"

96 JIun3a, X0 JIy4eil B TMH3E

97 ®dopmyJsia TOHKOH JIMH3bI
JIaGopartopHas pabota "OnpezneneHue

98 (hOKYCHOTO PACCTOSTHUS M ONTHYECKON
CHJIBI COOMpAIOLIe JTMH3BI"

99 [Tonmyuyenne n300pa’keHUI C ITOMOIIBIO
coOuparolel U pacCceuBaroIIeH JTNH3
Ypok-kouhepenmus "IIpunHimn qeicTBust

100 OINITUYECKUX MPUOOPOB (MUKPOCKOTII,
Teseckor, ¢poroarnmapar)"

101 I'na3 xak ontuyeckas cucrema.
Ban30opyKoCcTh U AaTbHO30PKOCTD
Paznoxenue 6e10ro cBeTa B CIEKTP.

102 OnsiTel HetoToHA. CrioxeHnue
CIEKTpPAJIbHBIX 1IBETOB. Jluctiepcus cBeTa
VYpoxk-npaktukym "Habmonenue u

103 00BSICHEHHUE OTBITOB MO PA3TI0KEHHIO
6emnoro cera B criekTp. [lomyuenue 6emnoro
L[BETA IIPU CJIOKEHUH LIBETOB"

104 OmnbiThl Pesepdopaa u muianerapHas




MOACIIb aTOMa

IToctynatel bopa. Mozens aroma bopa.

105 Hcnyckanue U MOTJIOLIEHUE CBETa aTOMOM.

106 KBantsl. JInHeiyaTeie crieKTpsl
VYpoxk-npaktukym "Habmonenue

107 CIUIOLIHBIX U JTUHENYATBIX CIIEKTPOB
U3Ty4eHUs U UcIycKaHus"

108 PagnoaktuBHOCTH. Anb(da-, 6eTa- u
raMma-u3Jiy4eHus

109 Crpoenue atoMHoro siapa. Hykinonnas
MOJI€NIb aTOMHOTO siipa

110 PannoaktuBHbIe peBpamienus. M30Tomnsl

111 Ilepuon nomypacnana
VYpoxk-konpepenuus "JleiictBue

112 ParMOaKTUBHBIX M3JIyUYCHUH Ha )KUBBIC
OpraHMU3MBl. 3alUTa OT paJUOAKTUBHOIO
n3myyeHus"

113 SAnepHble peakyy. 3aKOHbI COXPaHEHUS
3apsI0BOIO U MacCCOBOI'O YHCET

114 DHeprus CBA3U aTOMHBIX sifiep. CBsi3b
Macchl U DHEPIUH

115 Pemenue 3anau no teme "SAnepHsie
peakuuu. JHeprus cBszu"

116 Peakuuu cunTe3a U 1eaeHus sep.
Ncrounuku sHeprun CosHIA U 3BE3 ]
VYpoxk-koHpepenuus "Anepuas

117 SHEpreTuka. JKOJIOTHUECKUE MPOOIEMBI

SJIEpHON PHEPIETUKH "




[ToaroroBka K KOHTPOILHOU paboTe MO

118 teMe "Konebanust u BojiHbl. CBETOBBIC U
KBAHTOBBIC SIBJICHUS"
Konrtponsnas padora no teme "KoneGanus

119 1 BOJIHBI. CBETOBBIC U KBAHTOBBIC
sIBIICHUS"

120 Pewrenne pacyeTHbIX 110 TEME
"Mexanuyeckoe aBuxkeHue"

121 Pemenne pacueTHBIX U KAYECTBEHHBIX
3a7a4 no teme "B3aumosericteue ten"
Pemmenne pacueTHBIX U KAYECTBEHHBIX

122 3a/1a4 110 TeMe "3aKOHbI COXPAaHEHUS
SHEPruM U UMITyJsbca”

123 JIaGopatopHbie pabOTHI IO TEME
"Mexanuyeckoe aBuxkeHue"

124 JIaGopatopHbie pabOTHI IO TEME
"BzaumopeiictBue Ten"

125 JIaGopatopusie paboTsl o Teme "IIpocTrie
MEXaHU3MBI'"

126 Pemenne pacueTHBIX U KAYECTBEHHBIX
3a1a4 o reme "Temnossle nponeccs”

12 Pemenne pacueTHBIX U KAYECTBEHHBIX

! 3a7a4 no teme "BiaxxHocTp"

Pemenne pacueTHBIX U KAYECTBEHHBIX

128 3aga4d no teme "KIIJ[ TerioBbix
nBUTateneit”

129 Pemenne pacueTHBIX U KAYECTBEHHBIX

3a7a4 0o TeMe "3aKOHBI IIOCTOSHHOI'O




ToKa"

Pemenue PACUCTHBIX U KaUCCTBCHHBIX

130 3ana4d o reme "KIIJI anexTpoycranoBok" !

131 JlaboparopHble pabOThI 10 TeMe "3aKOHBI |
MOCTOSIHHOTO TOKa"

132 JIaGopatopHbie pabOTHI IO TEME 1
"CBeToBbIC SBICHUS"

133 Pabota ¢ Tekctamu 1o Teme "3aKOHbI |
COXPAaHEHHUS B MEXaHUKe"

134 Pabota ¢ Texctamu 1o Teme "Konebanus u |
BOJIHEI"

135 Pabota ¢ Tekctamu 1o Teme "CBETOBBIC |
sBIICHUS"

136 Pabora ¢ Texctamu 1o Teme "KBaHToBas u |
sanepHast pu3uka'

OBUIEE KOJIMYECTBO YACOB I10 136 a5

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

JIuans YMK A.B. [lepoimkuna. @usuka (7-9)
Uctounuk: https://rosuchebnik.ru/kompleks/umk-liniya-umk-a-v-peryshkina-

fizika-7-9/

METOIUYECKHUE MATEPUAJIbI [UISA YUUTEJISA
JIuans YMK A.B. [lepoimkuna. @usuka (7-9)
Ucrtounuk: https://rosuchebnik.ru/kompleks/umk-liniya-umk-a-v-peryshkina-

fizika-7-9/

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

bu6nuoteka [{OK https://m.edsoo.ru
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