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HosicHUuTeEIbHASA 32aNIMCKA
Pabouas nmporpamma 1o usuke (0a30BbIi YpOBEHb) HAa YPOBHE OCHOBHOTO OOIIIETO 00pa3oBaHus

COCTaBJIEHA Ha OCHOBE TPeOOBAaHUH K pe3ysibTaTaM OCBOEHHUS MPOrpaMMbl OCHOBHOI'O OOILEro
oOpazoBanusi  PenepasbHOro rOCYJAapCTBEHHOTO OOpPa30BaTENBHOIO CTaHAApTa OCHOBHOIO
oOmiero oOpa3zoBaHMsl, YTBEpKAEHHOro IpuKa3oM MuHHcTepcTBa MpocBelieHus Poccuiickoi
Oenepanmu ot 31 05 2021 r Ne 287 (¢ AONMOMHEHUSMU W W3MEHEHHAMH), (denepalbHON
00pa3oBaTeNbHONW MPOrpaMMbl OCHOBHOTO OOIEro 0Opa3oBaHMs, YTBEPKICHHOH IMpHKa30M
MunucteperBa npocsemeHus Poccuiickoit @enepauuu ot 18.05.2023  Ne 370, mpukasom
MunuctepcrBa npocBenieHus Poccuiickoit @eneparuu ot 09.10. 2024 r. Ne 704 «O BHeceHUU
U3MEHEHUN B HEKOTOpbIE IpuKa3dbl MuHHcTepcTBa mHpocseuienus Pocculickoi Penepanuu,
Kacaromuecs: (enepaibHbIX 00pa30BaTENbHBIX MPOrpaMM HayajgbHOro 00ILero odpa3zoBaHHus,
OCHOBHOT'0 00111ero 00pa3oBaHusl U CpeAHEro oOIIero oOpa3oBaHUA», a TaKKe OPUEHTUPOBaHA
Ha IeJieBble MPHOPUTETHI, CGHOPMYIMpPOBaHHBIE B (QenepaabHOM paboueil  mporpamme
BOCIIUTaHMSL.

[IporpamMma 1o ¢u3uke Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHs COCTaBJICHA Ha OCHOBE
MOJIOKEHUH U TpeOOoBaHUII K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTenbHOl mporpamMMmel, mpenactaBieHHbix B DPI'OC 00O, a Ttakke ¢ y4éTom
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHMS W KOHICHIIMK IPETNOJaBaHUsl Y4eOHOTO
npeaMera «Pusukay.

ConeprxaHue mporpaMMbl 1o (U3UKE HAIMPABICHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYUHOM
IPaMOTHOCTH OOYYarOUIMXCA U OpPTaHU3alNI0 U3YdeHUs (PU3UKU Ha JIeATEIbHOCTHON OcHOBE. B
nporpaMMe Mo (U3MKE YYHUTHIBAIOTCS BO3MOXKHOCTU Y4e€OHOrOo MpeAMeTa B pealu3aluu
tpeboBanuii ®I'OC OOO k njuaHUPyeMbIM JUYHOCTHBIM U METANpeIMETHBIM pe3ysbTaTaM
0o0y4eHHs, a TaKXKe MEXIIPEJIMETHbIE CBSI3U E€CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB Ha
YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHMUs.

[Iporpamma 1o (¢uU3MKE yCTAaHABIMBACT paclpeieieHne ydeOHOro Marepuana Io TojaaM
o0ydeHust (1Mo Kjiaccam), TpenjgaraeT TPUMEPHYIO TMOCIEI0BATEIbHOCTh W3YyYEHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTHS NPEAMETHOrO COJEepXKaHHUi M Y4€Te BO3PACTHBIX
0cobeHHOoCTeH 00yyJaronuXxcs.

[Tporpamma o ¢usuke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJWYECKOH MOMOIIM YUUTENO B
co3laHuM paboueil mporpamMmbl 0 y4eOHOMY MpEeIMETY.

Oduzuka SBISETCI CUCTEMOOOPA3YIOIUM [UIsl €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (hpr3HUecKre 3aKOHBI JIeKaT B OCHOBE IPOIIECCOB M SIBICHUH, U3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil U ¢pu3nUeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHUpa, TPEAOCTaBIsSeT Haubosiee sICHble 00pa3lbl NPUMEHEHHsS HAyYHOTO METOoJa
MO3HAHUS, TO €CTh CII0C00a MOMYYECHHUsI JOCTOBEPHBIX 3HAHHUI O MHUpE.

OnHa W3 TNIaBHBIX 3aj1ad (U3NYECKOTO 00pa3oBaHUs B CTPYKType oOIIero oOpazoBaHHS
COCTOUT B (POPMHUPOBAHUHM ECTECTBEHHO-HAyYHOW TIPaMOTHOCTM W HWHTEpeca K Hayke Yy
o0yJaromuxcs.



Uzyuenne (¢u3uku Ha 06a30BOM  YpOBHE NpEINojiaraeT  OBJIAJEHUE  CIEAYIOLUUMHU
KOMITIETEHTHOCTSIMH, XapaKTEPU3YIOLUIUMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

Hay4YHO 00BACHATH SBJICHHUA,
OLCHUBATh U IOHUMATh 0COOEHHOCTH HAay4YHOI'O UCCJICAOBAHUAA,

HHTCPINPCTUPOBATL HOAHHBIC W HCIOJbB30BATh HAYYHBIC JOKAa3aTCIbCTBA MJIA IIOJTYYCHHA
BBIBOJIOB).

lenn wu3ydeHuss (Qu3MKU HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs ONpEACICHbl B
KOHIENINK TpenofaBaHus yuedHoro npeamera «dusmka» B 00pa30BaTeIbHBIX OPraHU3ALUAX
Poccuiickoii @eneparuu, pealn3yonux OCHOBHbBIE 00111€00pa30BaTEIbHbBIE TPOTPAMMBI.

Henu n3yyenns Gpus3uku:

IpUOOpETEeHNE HMHTEpeca M CTPEMIICHHsS OOy4arouMxcs K Hay4YHOMY H3YUEHHUIO IPHUPOAbI,
Pa3BUTHE UX UHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

PasBUTUC HpeIICTaBJICHI/Iﬁ 0 HAYYHOM MCTOIAC IMO3HAHUA 1 q)OpMHpOBaHI/Ie HCCICA0BATCIBCKOT'O
OTHOILICHUA K OKPYXAIOIIUM SBJICHUAM,

(dbopMUpOBaHKHE HAYYHOI'O MHUPOBO33PEHUS KAaK pe3yibTaTa U3Y4YE€HUsS OCHOB CTPOEHUS! MaTepuu
U GyHJaMEHTAIbHBIX 3aKOHOB (PU3UKH;

q)OpMI/IpOBaHI/IC HpeI[CTaBJ'IeHI/II\/’I 0 poJin (1)I/ISI/IKI/I IJId pa3BUTHA APYIrUX CCTCCTBCHHBIX HAYK,
TCXHUKU N TCXHOHOFHﬁ;

pasBUTHE NPE/ICTaBICHUN O BO3MOXKHBIX cepax Oyaymed mpopeccHoOHaIbHON NesTeTbHOCTH,
CBSI3aHHOM C (PU3HMKOM, MOATOTOBKA K JlaJbHEHIIEMY 00y4EHHIO B 3TOM HalpaBJIeHUH.

I[OCTI/I)KGHI/IC ITUX IIeJIek IIporpamMmsaI 110 (I)I/ISI/IKG Ha YPOBHC OCHOBHOI'O O6H.I€F0 O6pa30BaHI/IH
obecreunBaeTCs pCeIICHUEM CIICAYIOIINX 3a1a4:

HpI/IO6peTCHI/IC 3HaHUII O AUCKPECTHOM CTPOCHUHM BCHICCTBA, O MCXAHUYCCKHUX, TCIIJIOBBIX,
SJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX ABJICHUAX,

HpI/IO6pCTCHI/IC yMeHI/Iﬁ ONUCHIBATL U OOBICHATH (bI/I3I/I‘-ICCKI/IC SABJICHHUA C HCIIOJIB30BAHHEM
MOJIYYCHHBIX 3HaHI/II71;

OCBOCHHE METOJIOB PEIIEHHUs MPOCTEHIIMX PacUYETHBIX 3a/ad C MCIOJIb30BaHUEM (DHU3NUECKUX
MOJEJIEN, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUW HAOMIOIaTh MPUPOJIHBIC SBJICHHUS W BBINOJIHATH OIBITHL, J1TA0OpaTOPHBIC
paboThI U SKCIEPUMEHTAIbHBIE UCCIIEI0BAHUS C UCIIOIb30BAaHUEM U3MEPUTEIbHBIX PUOOPOB;

OCBOCHHE TIPUEMOB pabOTHI ¢ HH(pOpMaIen PU3NIECKOTO COAEPIKaHMsI, BKIIIOUast HH(OPMAITHIO
0 COBPEMEHHBIX JOCTHKCHHUIX (PH3UKH, aHAIN3 U KPUTHIECKOE OIICHUBaHKNE WH(POPMAIINH;



3HAKOMCTBO CO chepamu npodeCcCHOHATBHOW MEATeTbHOCTH, CBSI3aHHBIMH C (DHU3UKON, H
COBPCMCHHBIMH TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHUXXCHUAX (1)PI3I/I‘{€CKOI>'I HAayKH.

OO6miee 9MCIIO YacoB, PEKOMEHAOBAHHBIX I M3Y4YeHHUS (PU3MKU Ha 0a30BOM YypoBHE, — 238
yacoB: B 7 kjacce — 68 vacoB (2 yaca B Heneno), B 8 kinacce — 68 yacoB (2 yaca B Heleno), B 9
kiacce — 102 gaca (3 yaca B HeIeIIO).

[Ipennaraemslii B mporpamme 1o (Gpu3uke nepeyeHb J1adopaTopHbIX paboT U OIBITOB SBISETCS
pEeKOMeIOBaTEeNbHBIM, YUYUTENb JIeNIaeT BBIOOP MPH MPOBEACHUH JIA0OPATOPHBIX PA0OT U OMBITOB
C Y4éTOM WHIMBHIYaJIbHBIX OCOOCHHOCTEH OO0YyYalomuXxcs, CIHCKAa SKCIEPUMEHTAIbHBIX
3aJJaHMii, TIpeAJIaraéMbIX B paMKax OCHOBHOT'O TOCYJapCTBEHHOTO dK3aMeHa 1o (hU3HKe.

Conep:xanue o0yuyeHus B 7 Kjacce.
Quzuxa u eé pojib 8 NOZHAHUU OKPYIHCAIOUIE20 MUPA.

®usuka — Hayka o npupoze. fBiaeHus npuponbl. DuU3nMYeCKHE SBICHUA: MEXaHUYECKHUE,
TEIUIOBBIE, JJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckne BenWuuHBL. M3Mepenue ¢dusmyeckux BenuunH. DHU3MUECKHE MPHOOPHI
ITorpemnocTs n3MepeHnit MexayHapoaHasi CUCTeEMaA €IHHMII.

Kak ¢u3uka u apyrue ectecTBEHHbIE HayKU M3Y4arOT IpUpony. EcTecTBEHHO-HAyYHBIH METOJ
MO3HAHUSI: HAOIIOJIEHUE, TTOCTAHOBKA HAYYHOTO BOIMPOCA, BBIABMIKEHUE TUIIOTE3, YKCIIEPUMEHT
M0 MPOBEPKE TUTIOTE3, 0ObsICHEHNE Habm01aeMoro sBieHus. Onucanue GU3nYecKux sIBICHUH ¢
IIOMOLIBIO MOJEINIEH.

JeMmoHcTpanmu.

Mexanuueckue, TEIIOBbIE, 2JIEKTPUUECKHE, MAaTHUTHBIE, CBETOBBIE SIBJICHUSI.

dusnueckue npruOOpsl U MpoLeaypa IPSIMbIX U3MEPEHHH aHAJIOTOBBIM U U(GPOBBIM TPUOOPOM.
JlaboparopHble pabOTHI U OTIBITHI.

OnpeneneHue LeHbI eIEHUS IKalIbl H3MEPUTEIHHOT0 MpUodopa.

N3mepenne paccTOSTHU.

H3mepenne 06bEMa KUIAKOCTU U TBEPOTO Tea.

Omnpenenenue pasMepoOB MaJbIX TEIN.

W3mepeHnue TeMiieparypsl Ipy MOMOLIH KUJKOCTHOIO TEPMOMETPA U JaTYMKA TEMIIEPATYPBHI.

[TpoBeneHMe WCCIEAOBaHUS 1O MPOBEPKE TMIOTE3bI: JATBLHOCTD IMOJIETA MIapuKa, MYIIEHHOTO
TOPU30HTAILHO, TEM OO0JIbIIe, YeM OOJIbIIe BHICOTA ITYCKA.

HepGOHClLlaﬂbele cBe0eHs O cmpoeHuu eewjecmed.



CtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbITHI, TOKA3bIBAIOLINE TUCKPETHOE
CTPOEHHE BELLECTBA.

JBuxenne wyactuy BemiecTBa. CBsS3b CKOPOCTH JBMJKEHHMSI 4YacTUL C TEMIEPATYPOM.
BpoynoBckoe nBmwkenue, muddysus. BzaummopeicTBre YacTHIl BEUIECTBA: MPUTSKCHHE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOSHUE ra30B, KUAKOCTEH U TBEPABIX (KPUCTATUINYECKUX )
Ten. B3auMocBsI3p MEXy CBONCTBAMH BEIIECTB B PAa3HBIX arperaTHbIX COCTOSIHMSX M HX
ATOMHO-MOJIEKYJISIpHBIM CTpoeHneM. OCOOCHHOCTH arperaTHbIX COCTOSIHUIM BOJIBI.

JlemoHcTpanuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Habmonenue nuddysun.

HabGntonenue siBiieHnit, 00bSICHIIOMUXCS TPUTSHKEHUEM WIIM OTTAJIKUBAHUEM YaCTHUIL BEIIECTBA.
JlaboparopHbie paObOTHI U OIIBITHI.

OrneHKa IuaMeTpa aToMa METOJIOM PSIOB (C Ucnoyib30BaHueM (pororpaduii).

OnbITHI MO HAOTIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B.

OnbITHI 10 OOHAPYKEHUIO ACHCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSKECHHUSL.

Jlsuoicenue u e3aumooeticmsue mei.

Mexanuueckoe BukeHue. PaBHOMepHOe M HepaBHOMepHoe ABMkeHue. CkopocTh. CpenHss
CKOPOCTh U HEPAaBHOMEPHOM JIBHKEHUU. PacuéTr myTu 1 BpeMeHU JBHKEHUS.

SIBnenne uHepuuu. 3aKOoH MHEpLMHU. B3auMopeiicTBue Ten Kak NMpUYMHA U3MEHEHHUSI CKOPOCTH
IBIDKEeHUs Tesl. Macca kak mepa mHepTHocTu Tena. [ImotHocTh BemiecTBa. CBsI3b MIJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B eMHUIIE 00bEMa BEIIEeCTBA.

Cuna kak xapakTepucTuka BzaumonencTsus Ten. Cuiia ynpyroctd u 3akoH ['yka. M3mepenue
CHWJIBI C TOMOIIBIO JIMHAMOMETpa. SIBjeHHe TAroTeHus U cuia TskecTH. Cuila TSKECTH Ha
Ipyrux mianerax. Bec tena. HeBecomocts. ClioKeHHE CHII, HAIIPABIEHHBIX IO OJTHOM HPSIMOM.
PaBHopelictByromass cui. Cuina TpeHus. TpeHHe CKONBXKEHUS W TpEeHHE MNokos. TpeHue B
MIPUPOJIE U TEXHUKE.

JeMmoHcTpanmu.

Habmoienue MexaHu4eckoro JBUKEHHS Teja.
N3mepenne ckopocTH MPSIMOJIMHEMHOTO IBUKEHHUS.
HaGmronenue siBJICHHS] HHEPITUH.

Hab6nronenne naMeHeHus1 CKOPOCTH TTPU B3aMMOJICHCTBHUH TEJL.



CpaBHeHME Macc M0 B3aUMOJICUCTBUIO TEN.
CIo’)keHue CuJl, HalpaBJICHHBIX 1O OJTHOU MPSIMOIA.
JlaGopaTopHbie pabOThI U OTIBITHI.

OrmpeznenieHre CKOPOCTHM  PaBHOMEPHOTO  ABWKEHUs (IIapuKa B JKUJKOCTH, MOJEIHU
AIIEKTPUYECKOTO aBTOMOOWMIIS U TaK Jiasee).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbXEHUS OpycKa WK IIapuKa 10 HAKJIIOHHON IJIOCKOCTH.
Omnpenenenue MNI0THOCTU TBEPIOTO TeENA.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTsbkeHus (aegopmaiuu) MpYy>KUHBI  OT
MPUIIOKEHHOM CUJIBL.

OHBITLI, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTDb CHJIbI TPCHUA CKOJIBKCHHUA OT BECa TCJIAa U XapaKTEpa
COIIPHUKACAOIIUXCs HOBCpXHOCTeﬁ.

Jlaenenue meépovix mei, Huokocmeltl u 2azos.

HaBnenue. CriocoObl yMEHBIICHUSI W YBEJIMYCHHs JaBieHus. JlaBieHue rasza. 3aBUCHMOCTH
JaBjieHUs ra3a oT 00béma, Temnepatypsl. [lepenaua naBnenuss TBEPABIMU TEAMH, KUAKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuvHbl. 3aBUCUMOCTDH AABICHUS KUAKOCTH OT
rnyounsl.  [mapocratuueckuit  mapamokc. CooOmaromuecss cocyasl.  ['mapaBinueckue
MEXaHU3MBI.

ATtmocdepa 3eman 1 atMmochepHoe aBiaeHue. [IpuunHbl cylecTBOBaHUS BO3IYIIHONW 000I0YKH
3emin. Onbit Toppuuennu. M3mepenne arMocdepHoro naBiaeHus. 3aBUCUMOCTb aTMOc(hepHOro
JIaBJIEHUS OT BBICOTHI Ha/l ypoBHEM Mopsl. [Ipubopsl s u3mepeHust aTMoc(hepHOro JaBiIeHUs.

I[eﬁCTBHC KHUAKOCTHU M I'a3a Ha HOF]I)Y)KéHHoe B HUX Tel0. BeITankuBaromas (apXI/IMeI[OBa) cujia.
3akoH ApXI/IMCI[a. IInaBanue team. BOBIIYXOHJ'IaBaHI/IC.

JeMoHcTpanuu.

3aBUCHMOCTb JIaBJIEHUS T'a3a OT TEMIIEPaTypBhl.
Ilepenaua naBieHUs KUIKOCTHIO U Ta30M.
Coobmaronyecs: Cocy/sl.

I'mppaBnuyeckuit mpecc.

[TposiBnenue neiicTBrus aTMOCHEPHOTO AABICHHS.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT O0BbEMa MOTPYKEHHOM YacTH Teja M IUIOTHOCTH
KHUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIICH CUIIBI BECY BBITECHEHHOM KUJIKOCTH.



VYcnoBue mninaBaHus TeN: IJIaBAHUE WM MOTPY)KEHUE TeNl B 3aBUCUMOCTH OT COOTHOIICHHS
IUIOTHOCTEHN Tena U )KUIKOCTH.

JlaGopaTopHbie paOOThI U OTIBITHI.

I/ICCJ'Ie,I[OBaHI/Ie 3aBUCHUMOCTH B€Ca T€jla B BOAC OT 00BéMa HOpr>KéHHOI>i B XKUJKOCTb 4YaCTH
TCia.

Onpez[eneHI/Ie BBITAJIKHBAIOIICH CHIJIBI, HeﬁCTBYIOMCfI Ha T€JIO, HOI‘I)Y)KéHHoe B X KHNJKOCTB.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIECH CWIIbIL, JEUCTBYIOLIEH HA TEIO B KUIKOCTH, OT
Macchl TeJa.

OnpIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOLIEH CHIIbI, AEMCTBYIOLIEH Ha TENO B
KUAKOCTH, OT 00BbEMA MOTPYKEHHOM B )KUJIKOCTh YACTH T€JIa U OT IJIOTHOCTH KUIKOCTH.

KonctpynpoBanue apeomerpa WIM KOHCTPYMPOBAHHME JIOAKM M OIpEHCICHHE €€
Irpy30I10ABEMHOCTH.

Paboma u mownocms. duepeus.
Mexanudeckas pabora. MOIIHOCTb.

[TpocTeie MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBWIIO paBHOBECUS phlyara.
[IpumeneHrne mpaBWia paBHOBECHS pbluara K OJOKy. «3070TO€ TMPaBUIIO» MEXaHUKU.
Koaddunment mnoneznoro neiictBus (mamee — KIIJI) mpocteix MexanusmoB. IIpocTsie
MEXaHU3MBI B OBITY U TEXHUKE.

MexaHnn4deckas OHEpPIus. Kunernueckas u MNOTCHIMAJIbHAsA SHEPTH. HpeBpaLueHI/Ie OJHOI'0 BHUJa
MEXaHU4YEeCKOMH OHCPIUu B I[perfI. 3akoH COXPAHCHUS SHCPIrUHU B MEXAHUKE.

JeMoHcTpauuu.
[TprMepbI MPOCTHIX MEXAHU3MOB.
JlaGopaTopHbie pabOTHI U OTIBITHI.

Omnpenenenne pabOThl CUJIBI TPEHHSI MPU PABHOMEPHOM JBMKEHHH Tejla MO0 TOPU3OHTAIBHOM
MTOBEPXHOCTH.

HccenenoBanue ycioBUi paBHOBECUs pblyara.
N3mepenne KIIJ[ HakIOHHOM TUIOCKOCTH.

M3yuyenune 3aK0Ha COXPAHECHUS MEXaHUYECKOU DHEPIUH.

Conep:xkanue o0yueHus B 8 kJiacce.

Tennosuvie s6neHUA.



OCHOBHBIE TMOJIOKEHUSI MOJIEKYJIIPHO-KUHETHYECKOM TEOpPUU CTPOCHHS BemiectBa. Macca u
pa3MEphbl aTOMOB u MOJICKYII. OHBITBI, MMOATBCPKAAIOIIUC OCHOBHBIC IIOJIOKCHU A
MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.

Mopnenn TBEPAOro, *XKHUAKOIO M Ta3000pa3HOrO COCTOSIHMM BemiecTBa. Kpucramimueckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, KUIKOCTEH U TBEPIBIX TNl HA OCHOBE MOJIOKCHUN
MOJIEKYJISIPHO-KMHETUUECKON Teopuu. C(CMaunBaHME M KalWJUIApHBIE SIBIEHUA. TerioBoe
pacLIMpPEHNE U CIKATHUE.

Temnepatypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIJIOBOI'O JIBU)KEHUS 4YacTHLl. BHyTpeHHsIS
sHeprus. CrocoObl M3MEHEHUS! BHYTPEHHEW SHEPruu: TEIUIONepeaya U COBEPIICHHE PaOOTHI.
Bunel Tenonepenayun: TEMI0NPOBOIHOCTb, KOHBEKLIUS, U3yUEHHE.

KommyectBo TemnoTel. YaenbHas TEIUIOEMKOCTh BemiecTBa. TemnooOMeH U TerioBoe
paBHOBecHe. YpaBHEHUE TeIUIoBOro OasaHca. IlnaBieHue M oTBepleBaHHE KPUCTAIUIMUECKUX
BEIIECTB. YelbHas TemioTa IaBieHusa. [lapooOpasoBanue u konueHcauus. Mcmapenue.
Kunenue. YnaenbHas Ttemiota mapooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHUS OT
aTMoc(hepHOro JaBICHHUS.

BnaxnocTs Bo3ayxa.
DHeprus TOTUMBa. Y IeJbHask TEMJI0Ta CTOPaHUS.

[Tpunuumns! padots! Temnosbix Asurarenei KI1/1 tenmnoBoro nsurarens. TemnoBble ABUraTenu u
3al[UTa OKPYKAIOIIECH CPEabI.

3aKOH COXpaHEHMsI U IIPEBPALLICHNS SHEPTUH B TEIUIOBBIX IIPOLECCAX.
JeMoHcTpauuu.

HaGnronenue GpoyHOBCKOTO ABHKEHHMSL.

Hab6monenue nuddysum.

Habmtoienue siBieHnit cMauMBaHUs U KalWUTSIPHBIX SBJICHUI.
HabmioneHue TenaoBoro pacimpeHust Tei.

W3MeHeHue naBiIeHMs ra3a pu H3MEHEHUH 00bEMa M HarpeBaHUM WIIM OXJIaXKICHUH.
[TpaBuiia u3MepeHus TeMIepaTypshl.

Buasl Terionepenayn.

OxJnaxieHue Ipu COBEPLIEHUN PaOOTHI.

HarpeBanue npu coBepiieHHH pabOThI BHEITHUMHU CUIIAMH.
CpaBHeHuE TEMIIOEMKOCTEN pa3InYHbIX BEILIECTB.

HaOronenne Kuneuus.



Habmroienue nocTostHCTBa TeMIEpaTyphl MPU TUIaBIECHUH.

Mogenu TeIIOBLIX NBUTaTENEH.

JlaGopaTopHbie pabOThI U OTIBITHI.

OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSKEHMUSL.

OnbITHI 0 BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.

OnbITHI 1O HAOJIOICHUIO TEIIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIPHIIA.

OHBITLI, ACMOHCTPUPYIOIIUE 3aBUCUMOCTD AaBJICHUA BO3J1yXa OT €ro 00BéMa u HarpCBaHus WU
OXJIAXKACHHUA.

ITpoBepka runoressl JMHEMHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUJKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIeparyphl.

Habmronenne m3MeHeHus: BHYTpEHHEH 3HEPIMM Tela B pe3ysbTare TeIulonepenadd U padoThl
BHEIIIHUX CHIIL.

UccnenoBanue siBIeHUs TEMI000MeHa ITPU CMEINIMBAHUN XOJIOTHON U TOPSTYEH BOJIBI.

OHpGI[CJ'ICHI/IC KOJIMYCCTBA TCIJIOTHI, IMOJTYYCHHOI'O BOJIOI71 pu TEII000MEHE C HarpeTbiM
MCTANIMYCCKUM HUJIMHIAPOM.

Ornpenenenne yAaenbHON TEMIOEMKOCTH BELIECTBA.
HccnenoBanue npouecca uCrapeHusl.
OmnpeneneHne OTHOCUTENIBHOM BIaXHOCTH BO3/yXa.
Onpenenenne yaeabHOW TeIUIOTHI MIJIaBJICHUS JIba.
Dnekmpuueckue u MacHUmMHble sA61eHUS.

Onexrpuzanus Tei. J[Ba poma 3IEKTPUUYECKUX 3apsloB. B3zanMopaelcTBHe 3apsyKEHHBIX Tell.
3akoH KynoHa (3aBUCUMOCTB CHIIBI B3aUMOAEUCTBHS 3apsSHKEHHBIX TEJ OT BETMYMHBI 3apsi/ioB U
paccTOSHUS MEX]y TEIaMH).

OnekTpuueckoe mnoje. Hampsx€HHOCTh 3iekTpudeckoro mnois. [lpuHuun cynepno3uuuu
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekrpudeckux 3apsaoB. DJIEMEHTapHbIN AleKTpudeckuil 3apsa. CTpoeHue aToma.
ITpOBOAHMKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3aps/a.

DNEKTPUYECKUN TOK. Y CIIOBUS CYILIECTBOBAHUS IEKTPUUYECKOrO TOKA. VICTOUHUMKH NTOCTOSHHOTO
TOKa. JIeHCcTBUS 3JIEKTPUUYECKOro TOKa (TEMIOBOE, XMMHYECKOE, MAarHUTHOE). DJIEKTPUUECKHUI
TOK B )KMJIKOCTSIX U ra3ax.



OnekTpuyeckas nenb. Cuia Toka. DaeKkTprudeckoe HampsikeHue. COnpoTUBICHHE MPOBOJHUKA.
VYnenbHoe conmpoTuBieHHE BeulecTBa. 3akoH Owma g ydactka uenu. [locienoBarenbHoe u
[apauIeJIbHOE COEIMHEHUE IPOBOIHUKOB.

Pabora u momHOCTh 37eKTpudeckoro Toka. 3akoH Jxoyns—JleHna. DiekTpudyeckue Lenu u
HOTPEOUTENH FIEKTPUIECKOM sHeprun B ObITy. KopoTKoe 3aMbIkaHue.

[ToctosiHHBIE MarHUTHI. B3anMoaelicTBrE MOCTOSSHHBIX MarHuTOB. MaruutHoe noje. Marouraoe
nosie 3eMyiM W ero 3HadeHue s ku3Hu Ha 3emse. OnblT Opcrepa. MarnuTHoe Tmosie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIEKTPOMarHuToB B TEXHHUKE. J[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIarelb IOCTOSHHOrO ToKa. lcnosb3oBaHue
AJIEKTPOJIBUTATENICH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onpiter  @apanes.  SBnenune  snekTpomarHuTHoM — mHAaykuuu.  [IpaBuno  JleHua.
Onektporereparop. CrocoObl TOJYYEHHS JJICKTPUYECKOM HHEPruu. ODIEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

JeMoHcTpanuu.

DneKkTpu3anus Ted.

J{Ba polia aNeKTpUYECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEL.
YCTpOoKCTBO U IEMCTBUE DIIEKTPOCKOIIA.

OnekTpocTaTHuecKast HHIYKIIHSL.

3aK0H COXpaHEHUS MIEKTPUUECCKUX 3apsII0B.

[IpoBOIHUKY U AUDIIEKTPUKH.

MopenvupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

W cTouHNKY TOCTOSITHHOTO TOKA.

JIeficTBHS NEKTPUYECKOTO TOKA.

DJIEKTPUYECKUHN TOK B )KUIKOCTH.

I"a30BbIii pa3psa.

N3mepenne cuiibl TOKa aMIepMETPOM.

N3mepenne 3MeKTpuIecKoro HapsHKEHUS BOTBTMETPOM.

Peocrar u mara3uH COpOTUBIIECHUM.

B3anMopeiicTBuE NOCTOSIHHBIX MarHUTOB.

MopenupoBaHrue HEBO3MOKHOCTH Pa3CJICHHS MOIOCOB MarHUTA.

MO,Z[GJII/IpOBaHI/IC MarHUTHBIX ITOJIEH MOCTOSSHHBIX MarHUTOB.



OmnbIT DpcTena.

MaruutHoe noJie Toka. IJEKTPOMArHUT.

JleficTBe MarHUTHOTO TIOJISI HA MTPOBOJIHUK C TOKOM.

DIIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

HccnenoBanue siBJICHUS AIEKTPOMATHUTHON MHAYKITUU.

OnbiTel Dapajes.

3aBUCHUMOCTh HAMpaBICHUS HHIYKIIMOHHOTO TOKA OT YCJIIOBUI €ro BOSHUKHOBEHHUSI.
DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

JlaboparopHbie paObOTHI U OIIBITHI.

OMBITHI 110 HAOIIOACHUIO JIEKTPU3ALUU TEI UHAYKIIMEH U MPU COMPUKOCHOBEHUH.
HccnenoBanue AeHCTBUS JICKTPUYECKOTO TOJIS HAa MTPOBOIHUKHU U JIUDJICKTPUKH.
CoOopka u mpoBepKa pabOThI AIEKTPUICCKOH 1IN MOCTOSHHOTO TOKA.

W3mepenne u peryaupoBaHue CHIIBI TOKA.

W3mepenne u peryaupoBaHue HAPsHKCHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, WIYLIErO 4Yepe3 pe3UCTop, OT COMPOTHUBIICHUS
pe3ucTopa U HanpsHKEHHUs] Ha PE3UCTOopeE.

OHBITLI, ACMOHCTPUPYIOIINUE 3aBUCUMOCTD 3JICKTPUUCCKOTO COIIPOTHUBIICHUS IMTPOBOAHUKA OT €r0
JJIMHBL, TITOMAAr MOIEepEeYHOro CCYCHUA U MaTCpuraia.

[TpoBepka mpaBHia CIOXKCHHS HANPSHKEHWH TPHU MOCIESIOBATEIBHOM COCIMHEHHH JBYX
PE3HCTOPOB.

IIpoBepka nmpaBuiia s CUIJIbI TOKA IIPU MapaAIIEIIbBHOM COCAMHEHUHU PE3UCTOPOB.
Omnpenenenne paboThl AEKTPUUIECKOTO TOKA, UAYIIETO YEPE3 PEUCTOP.

Onpenenenne MOIHOCTH YIEKTPAYECKOTO TOKA, BBIIEISEMON HA PE3UCTOPE.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYILETO YEPe3 JaMIIOUKY, OT HAIPSDKEHUS Ha HEHl.
Onpenenenne KIIJ[ narpeBatens.

HccenenoBanue MarHUTHOTO B3aUMOJEHCTBUS IIOCTOSIHHBIX MarHUTOB.

N3yueHre MarHuTHOTO TMOJIs TOCTOSIHHBIX MarHUTOB MPU UX OObEAMHEHUH U Pa3/ICICHUH.

HccnenoBanue qeHCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



OHBITI)I, JAEMOHCTPHUPYIOIIUE 3aBUCUMOCTE CHUJIbI BBaHMOHeﬁCTBHH KaTymiKyd ¢ TOKOM U MarHuTa
OT CWJIbI TOKA W HAIIPABJICHUA TOKA B KaTYIIKC.

N3yuenue aeicTBUS MarHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM.
KounctpynpoBanue u usydenue paboThl AJIEKTPOABUTATEINS.
N3smepenne KIIJ[ anekTpoaBUraTebHON YCTaHOBKHU.

OmBITHI 1O HNCCICAOBAHUIO SIBJICHUSA BHGKTpOMaFHHTHOﬁ HHAYKOWUU: UCCICIOBAHUC U3MCHEHHUH
SHAYCHHUA U HAIIPABJICHHUA UHAYKIIMOHHOT'O TOKA.

Conep:xanue 00y4enus B 9 Kiacce.
Mexanuueckue senenus.

MexaHHuecKoe JBHKCHUE. MaTepI/IaJ'ILHaH touka. Cucrema orcuyéra. OTHOCUTEIHLHOCTH
MCXAaHUYCCKOIo ABHMKCHUA. PaBHOMepHOG HpHMOHHHeﬁHOC JBHXKXCHUC. HepaBHOMepHOC
HpHMOJ’IHHCﬁHOG JABHMXXCHUC. Cpez[Hsm W MI'HOBCHHAA CKOPOCTb TCJIa IIPH HCPABHOMCPHOM
JBHXXCHUU.

VYckopenue. PaBHOyckopeHHOe MpsiMONuHeHHOe ABmkeHue. CBoOomHoe maneHue. OTBITHI
I'amunes.

PaBHOMepHOG ABUIKCHUC T10 OKPYKHOCTH. HepI/IOI[ 1 49aCToTa 06pameHI/15{. JIuneiinas u yriioBasa
CKOPOCTH. HeHTpOCTpeMI/ITeHLHOG YCKOpPCHHUC.

IlepBbiii 3akoH Hbrorona. Btopoit 3akoH Herotona. Tperuwit 3akoH Herotona. IlpmHiumm
CYNEPIIO3ULUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cua TpeHUs: cuia TPEHUs CKOJIBKEHHS, CUJia TPEHHS MOKOS,
JIPYTHUE BUIBI TPCHHUSL.

Cwa TSOKECTH UM 3aKOH BCEMUPHOTO TATOTEHHUsA. Y CKOpPEHHE CBOOOIHOrO majaeHus. [[BrkeHue
rianet Bokpyr Comnuua. I[lepBas kocmuueckasi ckopocTb. HeBecoMoCTh U meperpysKu.

PaBHOBecue MarepuanbHOM TOYKH. AOCOMOTHO TBEpHOE Tenmo. PaBHOBecwe TBEPAOro Tema C
3aKpEIUIEHHON OChIO BpaleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc Tema. M3meHenume wummynbca. MMmynbe cuibl. 3aKOH COXPAaHEHHsS HMMITYJIbCA.
PeaxkTnBHOE ABMKEHHE.

Mexanundeckas paboTa U MOIIHOCTh. PaboTa cui TsbkecTH, ynpyroctu, TpeHus. CBsi3b dSHEPTrUu
u pabotel. [loTeHumanpHasi JHEpPrust Teja, IMOAHITOrO HaJ [OBEPXHOCTHIO 3EMIIU.
[ToreHmanbHas sHeprus cxatoul npyxuHbl. Kunernueckas sneprus. Teopema 0 KHUHETHYECKOU
SHEpPruu. 3aKOH COXPAHECHUSI MEXaHUYECKON SHEPTUU.

JemoHcTpanmu.



Ha6J'IIO,I[eHI/Ie MCXAaHHUYCCKOr'o IBUXKCHUA TCJIa OTHOCUTCIBHO pa3HbIX TCJI OTCUETa.

CpaBHeHME MYTE€W U TPACKTOPUHN JABUIKEHUS OJTHOTO U TOTO YK€ T€Ja OTHOCUTEIBHO PAa3HbIX Tl
oTCcuUéTa.

W3mepeHue cKOpoCTH U YCKOPEHHsI TPSIMOIMHENHOTO ABUKEHMSL.
HccnenoBanue Npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHHUSI.
Habumronenne ABM>KEHNUs Tejla IO OKPYKHOCTH.

Habnronenne MexaHnueckux SIBICHUN, MPOUCXOAIINX B cucteMe orcuéra «Tenexka» npu eé
PaBHOMEPHOM M YCKOPEHHOM JBMKEHUH OTHOCUTEIHLHO KaOuHeTa (PU3UKHU.

3aBUCUMOCTb YCKOPEHUS Tela OT Macchl Teja U IeHCTBYIOLIEH Ha HErO CHUJIBL.
HaGnronenue paBeHCcTBa CUJI IPU B3aUMOAECHCTBUM TeEIL.

M3meHeHue Beca Tella Ipu YCKOPEHHOM JIBUKEHHUU.

Ilepenaya nmIrynbca Ipyu B3aUMOJEHCTBHAN TEIL.

[TpeoOpa3zoBaHus SHEPTUM NIPU B3aUMOAECHCTBUHU TEIl.

CoxpaHeHue UMITyJbca IPU HEYIPYTOM B3aUMOACHCTBHH.

CoxpaHeHue UMITyJIbCca IPU aOCOJIFOTHO YIIPYTOM B3aUMO/JICHCTBUY.
Habmronenne peakTHBHOTO JBUKEHHUS.

CoxpaHeHue MEXaHU4eCKOW SHEPTHH NPU CBOOOIHOM Ia/IEHUU.

CoxpaHeHue MEXaHU4YEeCKOW SHEPTHH MPU JABHKEHUU TeJla MO/ IeUCTBUEM IIPYKHUHBI.
JlabopatopHble pabOTHI U OTBITHI.

KOHCprTIpOBaHI/IC TpaKTa OJisd pa3roHa U JaIbHEUIIIEro PaBHOMCPHOI'O ABUKCHHUA HIapUKa HIIN
TCIICKKU.

OHpCIleJ'IeHI/IC CpCI[HCﬁ CKOPOCTU CKOJIBKCHUSA 6pyc1<a HUJIM JIBWKCHUSA IIapHKa I10 HaKJIOHHOM
IIJIOCKOCTH.

Ornpesenenne yCKOPEHUs Tea MpU PaBHOYCKOPEHHOM JIBFXKCHHH 110 HAKJIIOHHOM TMIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYyTH OT BpPEMEHHM IPU PaBHOYCKOPEHHOM JIBHKEHUH 0€3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka TUIOTE3bI: €CIM MPH PAaBHOYCKOPEHHOM [BHXKEHUU 0€3 HAauyalbHOM CKOPOCTH ITYTH
OTHOCSITCS KaK Psii HEYETHBIX YHUCEIl, TO COOTBETCTBYIOIINE MPOMEXKYTKHU BPEMEHH OJIMHAKOBBI.

I/ICCJ'IG,I[OBaHI/Ie 3aBUCUMOCTH CUJIbI TPCHHA CKOJIBXKCHUA OT CUJIbI HOPMAJIBHOT'O JaBJICHUS.

Onpenenenne k03P PUINEHTA TPEHUS CKOIBKEHHS.



Omnpenenenue KECTKOCTU MPYKUHBIL.

Onpez[eneHI/Ie pa6OTBI CUJIbI TPCHUA IIpW PaBHOMCPHOM ABMIXKCHHUH TEJla IIO FOpHSOHT&J’IBHOﬁ
IIOBEPXHOCTH.

Omnpenenenue paboThI CUJIBI YIIPYTOCTU MPU MOAbEME TPy3a C UCIOIb30BAaHUEM HEIOIBHKHOTO
Y TIOJIBUYKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUS YHEPTHUU.
Mexanuueckue konebanusi u 60.IHbI.

Konebarenpnoe paBmwxkeHne. OCHOBHBIE XapaKTEPHCTUKU KOJIEOAHW: TEPHOA, YacToTa,
aMmImTyna. MarematudeckKuil W NPYKUHHBIA MasTHUKM. lIpeBpamieHue sHeprum Ipu
K0JIe0aTEIbHOM JABHKCHUH.

3aryxaromue kojeOanus. BreiHykneHHbIE KoneOaHus. Pe3oHanc. MexaHWUYeCKHE BOJHBIL
CaolicTBa MeXaHWYECKUX BOJIH. [IpoMoNIbHEIE U MOTIEpEYHbIC BOJIHEL. J[JTMHA BOJHBI B CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['pomMKoOCTb 3ByKa M BbicOTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U yJIbTpa3BYK.
JeMmoHcTpanmu.

HaGnronenue koneGaHmit Tes1 o 1eHCTBUEM CHUJIBI TSDKECTH U CHIIBI YIIPYTOCTH.

HaOnronenue koneOaHuii rpy3a Ha HUTH U Ha TIPYy>KUHE.

Habmronenne BbIHYX/I€HHBIX KOeOaHU 1 pe30oHaHca.

Pacrnipoctpanenne npoJoabHBIX U IONEPEYHBIX BOJIH (HAa MOJIENH).

HaOnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHUYECKHI pe30HaHC.

JlaGopaTopHble pabOTHI U OIBITHI.

Omnpenenenne 4acToThl U Meproia KoiaeOaHui MaTeMaTH4ecKoro MasTHHKA.

Omnpenenenne 4acToThl U Meproia KoiaeOaHui Npy>KHHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH NEPHOIa KOJIEOAHUH MOABEIICHHOTO K HUTH Ipy3a OT JJIHHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEPHOIa KOJICOAHUH MPYKMHHOTO MasiTHUKA OT Macchl Ipy3a.
[TpoBepka HE3aBUCUMOCTH NEpUOa KoJIeOaHUil Irpy3a, MOBEIIEHHOI0 K HUTH, OT MacChl Ipy3a.

OnbIThI, JEMOHCTPHUPYIONIME 3aBUCHUMOCTh IEepuoAa KojeOaHUN NPYKUHHOTO MasTHHKa OT
Macchl Tpy3a U KECTKOCTH MPYKUHBIL.

H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.



9ﬂ€KMpOMGZHquHO€ noJjie u 3J1IeKmpomacHuntHovle 60JIHbl.

:‘)J'IGKTpOMaFHI/ITHOC I1O0JIC. BHCKTPOMaFHI/ITHBIe BoiHbl. CBolicTBa QJICKTPOMAIrdUTHBIX BOJIH.
IIkama QJICKTPOMAaruuTHBIX BOJIH. Hcnons3oBanne OJICKTPOMAarduTHBIX BOJIH JIs COTOBOM
CBs3H.

DnexkTpoMarHuTHas npupojaa csera. CkopocTh cBeta. BonHoBbIe cBOCTBA CBETA.
JemoHcTpanuu.

CBolicTBa AJIEKTPOMATHUTHBIX BOJIH.

BousiHOBBIE CBONCTBaA CBETA.

JlaGopaTopHbie pabOThI U ONIBITHI.

W3ydeHue CBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOUIIBLHOTO TenedoHa.
Csemosbie a61eHus.

JlyueBas monens cBeta. Mcrounuku cBeta. [IpsMonnHeliHoe pacnpoCcTpaHEeHHE CBETa. 3aTMEHUs
Comnnua u JIynsl. Otpaxenue cBera. [1nockoe 3epkasno. 3aKoH OTpaK€HUs CBETA.

[Ipenomienue cBeta. 3aKOH MpeloOMIICHHs cBera. [loHOE BHYTpPEHHEE OTpPa)KCHHE CBETa.
Hcnons3oBanue nojIHoro BHYTPCHHET'O OTPAKCHUA B OIITUYCCKUX CBECTOBOAAX.

Jlunza. Xox mydeit B nuH3ze. OnTtuueckas cuctema QoTtoarinapata, MUKPOCKOIA M TEJIeCKOIa.
['na3 kak onTuyeckas cucreMa. ban3opykocTh U 1aTbHO30PKOCTb.

Paznoxenne Genoro csera B cnekTp. OnbiTel HbtoToHa. CnokeHUe CHIEKTpaibHBIX IIBETOB.
Hucniepcus ceera.

JeMoHcTpauuu.

[IpsiMonuHetHOEe pacpoCTpaHEHUE CBETA.

OtpaxkeHue cBera.

[Toryuenue n300pakeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomnenue cera.

Onrtuyeckuii CBETOBO/I.

Xon yueit B coOuparomiei Junse.

XoJ aydeil B pacCEerBaloOIIEH JIMH3E.

[Tomy4yenue n300paskeHHiA ¢ TOMOIIIBIO JIHH3.

[Tpunnun neiictBus poroanmapara, MUKPOCKOIIA U TEJIECKOIIA.

Monens ri1aza.



Paznoxenune 6eioro cBera B CIIEKTP.

[Tony4yeHnue Oenoro cBera Mpy CIOKESHHH CBETA Pa3HBIX I[BETOB.

JlaGopaTopHbie pabOThI U OTIBITHI.

HccnenoBanue 3aBUCUMOCTH yTJIa OTPAKEHUSI CBETOBOTO JIyda OT yIJia MaeHHs.
N3yueHne xapakTepuCTHK U300pakeHUs IIpeIMEeTa B INIOCKOM 3epKaie.

HccnenoBanue 3aBUCUMOCTH yIjla IMIPEJIOMIIEHUsI CBETOBOIO Jy4a OT yIyla MaJeHUs Ha IpaHMLe
«BO31YX—CTEKIJIO».

[Tomyuenue n300pakeHUii ¢ TOMOIIBbIO COOMPAIOIIEH JTNH3HI.

Omnpenenenne HOKYCHOTO PaCCTOSHUS M ONITUYECKON CHIIBI COOMPAIOIIEH INH3HI.

OMBITHI 110 Pa3I0KEHUIO OEJIOT0 CBETa B CIIEKTP.

OMBITHI O BOCIPHUSATHUIO I[BETA MPEAMETOB IIPH UX HAOTIOACHUH Yepe3 IBETOBbIC (DUIIBTPEHI.
Keanmoesvie senenus.

Omnwitel Pesepdopna u mmanerapnas mojnenb atoma. Mopens aroma bopa. Hcmyckanuwe u
MOTJIONIEeHHE cBeTa aTOMOM. KBaHThI. JInHeHyaThie CIEKTPHI.

PagnoaktuBHOCTB. Asb(da-, 6eTa- U ramma-uznydeHus. CTpoeHre aToMHoro siapa. HyknonHas
MoJiedb aTroMHOro sapa. Msoronel. PagnoaxtuBHble mnpespamenus. [lepuon momypacmana
ATOMHBIX fAJIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsIOBOIO M MacCOBOTO YHCEN. ODHEPrusl CBS3H
aToMHBIX siaep. CBs3b maccel M SHepruu. Peaknuu cuHte3a u jAeneHus snaep. VcrouHuku
sHeprun CoJIHLIA U 3BE3I.

SAnepunas sHepreruka. JleiicTBUs paAOaKTUBHBIX U3ITyUYE€HUH HA KUBBIE OPTaHU3MEI.
JeMoHcTpanuu.

CrieKTpbl U3JIy4€HUs U TIOTJIOMICHHUS.

CrieKTpbl pa3IMyYHbIX T'a30B.

CnexTp Bogopo/a.

Habmronenue TpekoB B kamepe BuibcoHa.

PaboTa cuéTrunka HOHU3UPYIONTUX U3Ty4EHUH.

Perucrpanus uzinydeHust NpupoIHbIX MUHEPAJIOB U MPOJYKTOB.

JlaGopaTopHbie pabOThI U OTIBITHI.

HabmioneHne crijioniHbIX U TMHEWYaThIX CIIEKTPOB U3TYUYCHUS.



HccnenoBanue TpeKOB: U3MEPEHNE YHEPTUH YACTHUIIBI IO TOPMO3HOMY TTyTH (110 hoTOrpadusim).
W3mepenue paanoakTuBHOTO (poHa.
TloemopumenvHo-0600warowuti Mooyov.

[ToBTOpUTENHEHO-0000IIAIOMINK MOIYNb TMPEIHA3HAUEH I CHUCTEMATH3aliu U 0000IeHUS
MPEIMETHOTO COACPIKAHMSI M ONBITA JACSITEIbHOCTH, TPUOOPETEHHOTO MPH U3YyYSHUH BCETO Kypca
bu3nky, a Takke i MOATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY JK3aMeHY MO (U3UKe IS
00ydJaronuxcs, BEBIOPaBIINX 3TOT yU4ESOHBIN MPEIMET.

HpI/I HN3YUCHHUH OJaHHOI'O MOAYJIA PCAIU3YIOTCA U CUCTEMATHU3UPYIOTCA BHUABI ACATCIBHOCTU, HA
OCHOBC KOTOPbIX obecreynBaeTcs AOCTUIKCHUC MPEAMETHBIX U MCTAIIPECAMCTHBIX INNIAHUPYCMBIX
PE3yJIbTaTOB 06yquH;1, (1)OpMI/IpyeTC$I C€CTCCTBCHHO-Hay4YHasi rpaMOTHOCTb: OCBOCHUC HAYYHBIX
MCTOAOB HCCICOAOBAaHUA SIBJICHHI npupoabl U TEXHUKH, OBJIAACHUC YMCHHAMU OOBACHATH
q)HSI/I‘leCKI/IC SBJICHUS, TIPUMCHAA IIOJYUCHHBIC 3HAHHA, pCIIATh 3ada4ud, B TOM YHUCIC
KauCCTBCHHBIC U DKCIICPUMCHTAJIbHBIC.

HpI/IHI_II/IHI/IaJ'IBHO ,Z[CHTCJ'ILHOCTHHﬁ XapaKTep JAHHOI'O MOAYJIA pCAIM3YyCTCs 3a Cuért TOro, 4T1o
06yqalonmecs1 BBIIIOJIHAIOT 3aaHsA, B KOTOPLIX UM IIPEAIaracTcs:

HA OCHOBE IOJIYYEHHBIX 3HAHWH pACHO3HABaTh M HAYYHO OOBACHATH (PU3MUECKHE SIBICHUS B
OKpPY’KaloIlle MPUpPOJI€ U MOBCEHEBHON KU3HH;

HCIIOJIB30BAaTh HAYYHBIC MCETOJAbI HCCIICAOBAHUA (I)I/I3I/I‘ICCKI/IX HBHGHHﬁ, B TOM 4YHCJIC JJIA
IMMPOBEPKU THUIIOTE3 U MMOJTYUCHUSA TCOPCTUICCKUX BBIBOAOB;

0OBACHATH HAaYYHBIC OCHOBBI HanOoJiee Ba)KHBIX JOCTHKECHUI COBPCMCHHBIX TCXHOHOFHﬁ,
HAImpuMmep, MpakTUICCKOro UCIOJIb30BaHUA PA3JIMYHBIX HCTOYHHUKOB S3HEPTUHU HAa OCHOBEC 3aKOHA
MMpeBpalICHUA U COXpPaHCHHA BCEX N3BECCTHBIX BUOB SHCPI'UH.

Kaxnas U3 TeM JaHHOTO MOJYJIsl BKIIFOYAET SKCIIEPUMEHTAILHOE MCCIIeIOBaHNE 0000IIAr0IIero
xapaktepa. MoJyab 3aBepIIacTcsl MPOBEIACHUEM TUArHOCTUYECKON M OIECHOYHOH paboThl 3a
KypC OCHOBHOTO OOIIET0 00pa3oBaHusl.

Ilnanupyemsblie pe3yjbTarbl 0CBOeHUS (pu3nKku (0a30BbIil YPOBEHb) HA YPOBHE OCHOBHOI'O
0011ero o0Opa3oBaHus.

N3yuenne Qpu3NKu Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs HAIPABICHO Ha JIOCTUKEHUE
JUYHOCIMHBIX, MEMANPEOMEMHBIX U NPEOMENHBIX 00PA306AMENbHBIX PE3YIbMAMOE.

B pesynprare wu3yuenus Qu3MKM Ha ypOBHE OCHOBHOrO o0OIIero oOpa3oBaHus Yy
oOyuaromierocst Oynyt c()OpMHUpPOBAHBI CICIYIONINE JIUYHOCHHbLE Pe3)/IbMaANbl B YaCTH:

1) naTpHOTHYECKOTO BOCITUTAHMUSL:
NPOSIBJIICHUE UHTEPEca K UCTOPUH U COBPEMEHHOMY COCTOSTHHIO POCCHUICKON (PU3NYECKOI HayKH;

[EHHOCTHOE OTHOLIEHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX-(U3UKOB;



2) TpaXJaHCKOTO ¥ TyXOBHO-HPABCTBEHHOTO BOCITUTAHMSL:
TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJICHMHM OOIIECTBEHHO-3HAUUMBIX M STHYECKUX

HpOGJ’ICM, CBA3aHHBIX C MPAKTUYCCKHUM IIPUMCHCHUEM ,Z[OCTPI)KGHPIﬁ (1)I/ISI/IKI/I,
OCO3HAaHHUEC BA)KHOCTU MOPAJIbHO-3TUYCCKUX IMPUHIUIIOB B ACATCIIBHOCTU y‘-IéHOI‘O;

3) 3CTCTUYCCKOI'O BOCIIMTAHH A
BOCIIPHUATHUEC OCTCTHYCCKHUX KaAdCCTB (bnanecxoﬁ HaYyKHu: eé rapMOHHUYHOI'O ITIOCTPOCHUA,

CTPOroCT, TOYHOCTH, JIAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'O TTO3HAHUSI:
OCO3HAHME IIEHHOCTU (PU3UYECKON HAYKHM KaK MOIHOT'O MHCTPYMEHTA IO3HAHUS MUPA, OCHOBBI

Pa3BUTHUS TEXHOJOTHHA, BA)KHEHUILIEH COCTABIISIIOIIEH KYJIbTYpHI;
pa3sBUTHE HAYYHOH JIH0O03HATEILHOCTH, HHTEPECA K UCCIIE0BATEIbCKON AEeSITENbHOCTH;

5) popmupoBaHUs KYJIbTYPHI 30POBbS ¥ SMOLIMOHAIBHOTO OJIarOMmOJIyYHs:
OCO3HAHHME IEHHOCTH 0e30macHOro o0Opas3a >KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHPE,

BAXXHOCTH IIpaBHJI 0e30macHoro MMOBCACHHWA Ha TPaHCHOPTE, HA AOporax, C JJICKTPUYCCKUM U
TCIIJIOBBIM O60py,Z[OBaHI/ICM B JOMAIIHUX YCJIOBUSAX;

c(OpPMHPOBAHHOCTh HaBbIKa pe(UIeKCHH, MPU3HAHUE CBOETO IpaBa Ha OMIMOKY M TaKOTO Ke
IIpaBa y Ipyroro 4ejoBeKa;

6) Tpy10OBOTO BOCITUTAHUSI:

7) aKTMBHOE ydYacCTHE B PEIICHUHM MPAKTUYECKMX 3aaad (B pamMKax CeMbH, 0Opa3oBaTeIbHOMN
OpraHu3alii, HACEJIEHHOIr0 IYHKTa, POAHOTO Kpas) TEXHOJOTHMYECKOH M COLMAIIbHOU
HaIPaBJIECHHOCTH, TPEOYIOIINX B TOM YHCIIC U (PU3NYECKUX 3HAHUA,

WHTEPEC K MPAKTUYECKOMY H3YUYCHHIO TPO(ECcCHii, CBI3aHHBIX C (PUBHKOIA;

8) 9K0IOrMYeCcKOro BOCITUTAHUSA:
OpHUEHTAIMs Ha IPUMEHEHHE (PU3NYECKUX 3HAHUH Ul pelIeHUs 3a/1ad B 00JIaCTH OKpYXKarolieu

cpenbl, MUIAHUPOBAHUS MOCTYIKOB U OLIEHKH MX BO3MOXKHBIX MOCIIEICTBUN JUISI OKpYKaroulen
Cpelibl;

OCO3HaHHUeE T1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U IMyTel UX peleHus;

9) aZlaliTalilii K U3MCHAIOUMCS YCIIOBUAM COILIMAIbHON U HpHpOI[HOfI CpCabl:
HOTpC6HOCTL BO B3aHMOACUCTBUU IIpHU BBIITOJIHCHUHU HCCIIeNOBaHUN M IMPOCKTOB (I)PI3PI‘-ICCK01>1

HAIpaBJICHHOCTHU, OTKPBITOCTDb OIBITY U 3HAHUAM JIPYT'UX;
IMOBBIIICHUEC YPOBHA CBOEH KOMIIETEHTHOCTHU 4YCPe3 MPAKTUUCCKYIO ACATCIIbHOCTD,

MOTPEOHOCTh B ()OPMUPOBAHUU HOBBIX 3HAHHM, B TOM 4YHCie (OPMYJIHPOBATHh UCH, TOHSATHS,
TUTOTE3bI O (PU3HUECKUX O0BEKTaX U SBICHHUSIX;

oco3HaHue AePHUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETCHTHOCTEH B 001acTH (PU3UKH;

IUTAHUPOBAHKE CBOETO Pa3BUTHSI B MPUOOPETEHUN HOBBIX (PU3UUYECKUX 3HAHUM;



CTpEMJICHUE aHAIM3UPOBATh U BBIABIATH B3aMMOCBSI3U IPUPOABI, OOLIECTBA U SKOHOMHKH, B TOM
YHCIIe C MCIIOJIb30BAaHNEM (PU3NUYECKUX 3HAHUM;

OIICHKA CBOWX JICUCTBHI C YYETOM BIIUSHUS Ha OKPYXKAIOIIYIO CPEAy, BOSMOXKHBIX T100aTbHBIX
HOCJIEJICTBUH.

B pesynbrate wu3yueHus GU3MKM Ha ypOBHE OCHOBHOrO oOmero ooOpa3oBaHus Yy
oOydaromierocsi OyayT cOpMHUpPOBaHBl Memanpeomemuvie pe3yabmamsl, BKIIOYAIOIINE
[IO3HABATENIbHBIC YHHUBEpCAJIbHbIC y4yeOHBbIC JCHCTBUS, KOMMYHHMKATHBHBIC YHHUBEPCAJIbHBIC
yueOHbIe ICHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC YUeOHbIE IeHCTBUS.

OgiazicHHE YHUBEPCATBHBIMH YUCOHBIMU NO3HABAMENbHIMU OCUCEUSMU
1) 6azosvie nocuueckue deticmeust.
BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC IIPU3HAKUA OOBEKTOB (SIBJICHHIA);

YCTaHABIIMBATh CYIIECTBCHHBINM NpPH3HAK KIACCU(PUKANNUA, OCHOBAHUSA JUII 000OIeHUs u
CpaBHEHMUS,

BbIABJIATE 3aKOHOMCPHOCTH MW IPOTHUBOPCHUUSA B PACCMATPUBACMBIX q)aKTaX, JaHHBIX H
Ha6JHOIleHI/I$[X, OTHOCAIIUXCA K (1)I/I3I/I‘~ICCKI/IM SIBJICHUAM,

BBIABJIATE MPUYMHHO-CIICACTBCHHBIC CBA3U IMPH U3YYCHUU (1)I/I3I/I‘I€CKI/IX SIBIICHUM U mponeccos,
MMPpOBOAWUTL BBIBOABI C HMCIOJB30BAHUCM JCAYKTUBHBIX W HWHAYKTHUBHBIX YMOSaKJ'IIOLIeHI/II\/JI,
BbIABUI'aTh TUIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘~I€CKI/IX BCJIMYHH,

CaMOCTOSITEJIbHO BBIOMpATh CMOCO0 pelieHus y4deOHou Qu3nueckord 3amauu (CpaBHEHUE
HECKOJIbKMX BApUAHTOB PEIICHHs, BHIOOP HanboJiee MOIXOJAMIET0 ¢ YUETOM CaMOCTOSTEIIBHO
BbI/IEJICHHBIX KPUTEPHUEB).

2) 6azosvie ucciedosamenbekue Oeucmeust.
MCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATENIbCKIII HHCTPYMEHT MO3HAHNUS,

MMpOBOAUTL IIO0 CaMOCTOATCIIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECJIOXKHBIN (I)I/IBI/I‘-IeCKI/II\/'I
9KCIICPUMCHT, He0O0IbII0e HUCCICIOBAaHUC (1)I/ISI/I‘ICCKOI“O SAIBJICHUA,

OLICHUBATL Ha MPUMCHHUMOCTL U JOCTOBCPHOCTH I/IH(I)OpMaI_[I/IIO, MNOJIYYCHHYKO B XOHIC
HCCJIICOOBAaHUS WJIN SKCIICPUMCHTA,

CaMOCTOATCIIbHO (I)OpMyHI/IpOBaTB 0606H_ICHI/I$I U BBIBOABI IIO0 pPE3yJibTaTaM HpOBCI{éHHOFO
Ha6J'IIOIlCHI/I${, OIIbITa, UCCIICIOBAHUSI,

IPOTHO3UPOBATh BO3MOXKHOE JallbHEHIee pa3BUTHE (U3NYECKAX MPOIECCOB, a TaKKe
BBIIBUT'aTh NPCAIIOJIOKCHUS 06 HX PA3BUTHU B HOBLIX YCJIOBUAX U KOHTCKCTAX.

3) paboma ¢ ungpopmayueii:



HNPUMEHATH Pa3IMYHbIC METO/BI, HHCTPYMEHTHI U 3aIpOCHl IPH MOUCKE U 0TOOpe MH(pOPMAINH
WIN JaHHBIX ¢ yYETOM MPEII0KESHHON yueOHol pusnueckoii 3a1auu;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIMIO PA3THUYHBIX BHIOB H
dbopM TpeICTaBICHNUS;

CaMOCTOSITCJILHO ~ BBIOMPATh  ONTHMaJbHYHO (GOopMy TpeiacTaBieHHs HHDOpPMAMA U
WUTIOCTPUPOBATH peliacMble 3a7aud HECIIOKHBIMU CXEMaMH, JTharpaMMaMiy, HHOU TpaduKod 1
UX KOMOUHAIIUSAMU.

OBRajicHre YHUBEPCATBHBIMH Y4eOHbIMU KOMMYHUKAMUBHBIMU OeUCMBUAMU'
1) obwenue:

B XOJe OOCYXIEeHHS Y4eOHOro Mmarepuasa, pe3yibTaToB JIAOOPAaTOPHBIX pabOT M TMPOEKTOB
3aJaBaTh BOMNPOCHI MO CYHIECTBY OOCYXkIaeMOl TeMbl U BBICKa3bIBaTh WJCH, HAllCJICHHBIC Ha
pelleHure 3a7a4u U NoAepKaHue 0aroxxenareIbHOCTH OOLIEHHUS;

COIIOCTABJIAAITb CBOM CYXIACHUA C CYXKIACHUAMU APYIUX YHYACTHUKOB JUajliora, O6Hap}I)KI/IBaTB
pas3iimiuc u CXoacTBO HOSHHHﬁ;

BBIPpAXKAaTb CBOXO TOYKY 3PCHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAX,

nyOJIMYHO NPEJCTABIATH PE3yNbTaThl BBINOJIHEHHOTO (DU3MYECKOro OmbiTa (IKCHEPHUMEHTA,
WCCJIEIOBAHMUS, TIPOEKTA).

2) cosmecmuas 0esmenbHOCHb (COMPYOHUUECTBO).

NOHMMaTh W MHCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOM M HMHIUBUAYaJbHONH paboThl NpHU
peLIeHUH KOHKPETHON (U3UUECcKOi MpobIemsbl;

MNPpUHHUMATh LCIIN COBMECTHOM ACATCIIbHOCTU, OPraHU30BbLIBATH JEUCTBUSA MO €€ JOCTHXKEHHUIO:
pacripeaciiarb poJid, O6CY)K,Z[aTL MMpoHeCcCbl U PpPE3yJIbTaTbl COBMECTHOM pa6OTLI, O606H_[8.TB
MHCHHUS HCCKOJIBKHX YCIOBCK;

BBITIOJIHATE CBOIO 4aCTh pa60TBI, A0CTUTrasA KA4YC€CTBCHHOI'O PE3yJibTaTa 110 CBOCMY HAIIPABJICHUTO
" KOOPAUHUPYA CBOU JEHUCTBUSA C APYIrUMHA YJICHAMU KOMAHBbI;

OLICHUBATh Ka4dy€CTBO CBOCIo BKJIaga B O6IJ_II/II71 OPOAYKT IIO KPUTCPHUAM, CaAMOCTOATCIIBHO
C(I)OpMYJ'II/IpOBaHHBIM Y4aCTHHUKaMH B3aUMOICHCTBHA.

OBnajzieHne YHUBEPCAIBbHBIMU YYeOHbIMU Pe2YIAMUSHBIMU OCUCTEUAMU.
1) camoopeanuszayusi:

BBISIBIISITh TIPOOJIEMBI B JKU3HEHHBIX W YYEOHBIX CHTYallUsX, TPEOYIOUIMX ISl pEIICHUs
(bU3UYECKUX 3HAHUH;

OpPUEHTUPOBATHCS B PA3NUYHBIX MMOAXO0JAX MPHUHATHUS pEUIeHUH (MHIWBUIYaJbHOE, MPUHSATHE
pEIIeHUs B TPYyIIe, IPUHATHE PEIISHUN TPYITION);



CaMOCTOSITENILHO COCTABIIATh AITOPUTM pelIeHUs (PU3MUECKON 3a/lauy WM MJIaHA UCCIIEIOBaHUS
C y4éTOM HMEIOLIMXCS pPECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHpPOBATb
IIpeJIaracMble BApUAHTBI PEILICHMUI;

IIPOBOJUTH BBEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.
2) CamoKOHMpPOIb:
JIaBaTh OIICHKY CUTYallMH U IpeUIararh IJIaH e€ N3MECHEHHS;

OOBSICHATH MPUUYUHBI TOCTHXKEHUS (HEOCTHXKEHHSI) PE3YJIbTATOB JEATEIbHOCTH, JaBaTh OLICHKY
NPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JIE€ATEIBHOCTH (B TOM YHCJIE€ B XOJI BBIMIOJHEHHUS (HU3UIECKOTO
WCCJICIOBAHMSI WJIM TIPOCKTa) HAa OCHOBE HOBBIX OOCTOSITENILCTB, M3MCHHBIIUXCS CUTYaIlWH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA IIEJIA U YCIIOBUSIM.
3) amoyuonanbHblll uHMENIEKM:

CTaBUTH ce0s HAa MECTO APYyroro 4eJOBC€Ka B XOAC CIIOpa HWIIM JUCKYCCUHU HA HAYYHYHO TEMY,
IMOHUMAaTb MOTHBbI, HAMCPCHUS U JIOTUKY APYTOro.

4) npuHsATHE CE0S U IPYTHX:

NpU3HaBaTh CBOE MPABO HA OMIMOKY MpH pelIeHUH (PU3UYECKUX 3a/1ad WK B YTBEPXKJICHHUIX Ha
Hay4yHbIE TEMBI U TAKOE XK€ MPABO IPYIroOro.

Ilpeomemmnuie pe3ynomamol 0ceoenus npozpammol no usuxe (6azoewlii yposeHs).
Ilpeomemmnoie pe3ynomamol 0C60EHUA RPOCPAMMBL RO (Pu3uKe K KOHUY 00yuenus 6 7 Knacce:

[IpenmeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaxaTb C(HOPMHUPOBAHHOCTH Y
oOyJaromuxcsi yMeHHi:

UCIIONIb30BATh TIOHATHS: (U3MUYECKHE M XUMHUYECKHE SIBIICHUS, HAONIOJCHHE, DKCIEPUMEHT,
MOACIb, TUIIOTE3a, CAMHUIIBI (1)I/ISI/I‘I€CKI/IX BCJIMYMH, aTOM, MOJICKYJId, arp€raTHbIC COCTOAHUA
BemecTBa (TBEPIOE, IKHUAKOE, Ta3000pa3HOE), MEXaHWYECKOe JBHXKEHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, TMPSMOJIMHEHHOE), TPACKTOPHS, PaBHOJACUCTBYIOMAs CwiI, Jedopmarus
(ympyrasi, IacTH4ecKas), HEBECOMOCTh, COOOIIAIOIINECS] COCY/IbI;

paznuyaTth sBiaeHUs (auddys3us, TEIIOBOe BMWKEHHUE YAaCTHI[ BEIIECTBAa, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBUKEHHE, WHEPIMs, B3aUMOJIEHCTBUE Tell, paBHOBECHE TBEPIBIX
TeJ C 3aKpeIrUIEHHOM OChIO BpalleHHUs, Mepeaaya JaBieHUs TBEPABIMU TelaMH, )KUIKOCTIMU U
razamu, arMocepHoe HaBJICHUE, TUIABAHHUE TEN, MPEBPALICHUS MEXaHWYECKOW SHEpPruu) IO
OMHUCAHUIO HX XapaKTepHbIX CBOMCTB W Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JIaHHOE
¢du3uueckoe sBICHUE;



pacrio3HaBaTh IPOSBICHUE HM3YYEHHBIX (PM3MUECKUX SIBJICHUH B OKpYXAlOIEM MHpE, B TOM
yuciae (U3NYecKue SBICHHUA B NPUPOAE: MPUMEPHI IBMKEHUS C PA3IUYHBIMH CKOPOCTSIMH B
JKUBOM W HEXUBOM IPUPOJE, ACUCTBUE CWIBI TPEHUS B IIPUPOJEC U TEXHUKE, BIUSHUE
aTMOC(EepHOTrO JaBJICHUS HA JKUBOW OpraHu3M, IUIaBaHHE PbIO, PbIYard B TEJie 4YellOBeKa, MpHU
ATOM MEPEeBOAMTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBLACTATH CYIIECTBEHHBIE CBOWMCTBA
(mpu3HakK) GU3NIECKUX SBICHUN;

OMKCHIBATh M3YUYCHHBIC CBOWCTBA Tel H (PU3WYECKUE SIBJICHUS, WCIONB3YyS (PUINUCCKUE
BEJIMYMHBI (Macca, 00bEM, MJIOTHOCTH BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSS CKOPOCTbH,
CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC TeNa, CHa TPEHHsI, AaBlieHHe (TBEPAOrO Tema, XKHUIKOCTH,
ra3a), BHITAJIKABAIONIAs CWJIa, MEXaHWYeCKas paboTa, MOIIHOCTb, IJICYO CHJIBI, MOMEHT CHIIBI,
KO3 QUIIUEHT MMOJIE3HOTO NEHCTBHS MEXaHW3MOB, KUHETUYECKAs U MOTCHIMAJbHAS SHEPTHS),
P OINUCAHWU TIPABWIBHO TPAaKTOBaTh (U3WYECKUH CMBICI HCIIOJIB3YEMbIX BEJIWYHH, HX
0003HAYCHHSI U CIUHUIBI (PU3MYCCKUX BEIIMYMH, HAXOAUTH (OPMYIIbI, CBS3BIBAIOIINE TaHHYIO
(GU3HYECKYIO BEIMYMHY C JAPYTUMHU BEITUYMHAMHU, CTPOUTH TpadUKH M3y4EeHHBIX 3aBHCHMOCTEH
(bU3NYECKUX BEINYUH,

XapaKTepu30BaTh CBOWCTBAa Tei, (U3UYECKUE SBJICHUS M IPOLIECCHl, HCIOJB3Ys MpaBuUia
CJIOKEHMsI CHJI (BJIOJIb OJHOM MpsIMOit), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, paBuiIo
paBHOBecHs pblyara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUsI MEXaHUYECKON
SHEpruM, MpH OSTOM JaBaTb CJIOBECHYIO (OPMYIUPOBKY 3aKOHAa M 3alMChIBaTh €ro
MaTEMAaTHYECKOE BBIPAKEHHUE;

00BACHATH (1)I/IBH‘{€CKI/I€ SABJICHUSA, IPOLECCHI U CBOMCTBaA TCJI, B TOM YHCJIC M B KOHTCKCTC
CI/ITyaI_II/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOT'O XapaKTEpa: BbIABJIATE HPUINHHO-CICACTBCHHBIC CBA3H,
CTPOUTH 00BsICHEHHE U3 1—2 JTOrMYEeCKHX IIIaroB C MCIIOJIb30BaHHEM |2 HU3YYCHHBIX CBOMCTBaA
q)HSH‘leCKI/IX HBHGHI/Iﬁ, (1)I/I3I/I‘IGCKI/IX 3aKOHa UJIK 3aKOHOMCEPHOCTH;

pemats pacuéTHble 3a7aud B 1-2 AeWCTBUA, UCMONB3Ys 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE
dbusznyecKkue BETUYMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 33/1ayll 3alHChIBaTh KPAaTKOE YCIOBHE,
MOJICTABIATH (PU3MUYECKUE BETMYUHBI B (POPMYIIBI U POBOIUTH PACUETHI, HAXOIUThH CIIPABOYHBIC
JTaHHbIe, HEOOXOJWMMBIE MJisi peUIeHHs 3a/ad, OICHHWBATh PEATHUCTHYHOCTh TOTYyYeHHOU
(UBUYECKON BETMYUHBIL;

pacCiio3HaBaThb Hp06J'ICMLI, KOTOPLIC MOXXHO pPCHIUTHL IIPpH ITOMOIIH q)HSI/It-ICCKI/IX METOJ0B, B
ONMMCAaHUN HCCIICAOBAHUA BBIACIIATH MPOBEPACMOC IPCAIOJIOKCHNC (1" I/IHOTGSy), pas3iiniyate "
HHTCPIPETUPOBATH HOJ'Iy‘IGHHBIfI peE3yabTaT, HAXOJUTH OIIMOKU B X0€ oIbITa, MPOBOJAUTH
BBIBOJbI 11O €T0 PE3YyJIbTaTaM;

MPOBOANTH OIBITHl MO HAOMIONEHUIO (PU3NYECKUX SIBICHUNW WM (PU3NYECKHX CBOWCTB TeN:
dbopMynupoBaTh IpPOBEpsiEMble MPEANONOKEHUS, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000py/I0BaHus, 3aMUCHIBATh XO/1 ONbITa U (POPMYITHPOBATH BHIBObL;

BBITIOJIHATL MPAMBIC HU3MCPCHHUA PACCTOAHUA, BpPCMCHU, MACChI TCJIa, O6’béMa, CHUJIBI U
TEMIIepaTyphl C MCIIOJIb30BAaHHEM aHAJIOTOBBIX U MU(POBBIX MPUOOPOB, 3aMUCHIBATH TTOKA3aHU S
pUOOPOB C YUETOM 3aJaHHON aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHHUI;



MPOBOJIUTh HCCIICIOBAHWE 3aBUCUMOCTH OJHOW (U3MYECKOW BEIWYMHBI OT JPYyrol ¢
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCHUMOCTH IIyTH PaBHOMEPHO JBUXKYLIETOCS TEjla OT
BPEMEHM [IBUKEHHS Tela, CUJIbl TPEHUs CKOJBXKEHHS OT Beca Teja, KadyecTBa oOpaboTKu
IIOBEPXHOCTEN TEJI U HE3aBUCUMOCTH CHJIbI TPEHMS OT ILIOLIAAN CONPUKOCHOBEHHUS TEN, CUIIbI
YIPYTrOCTH OT YJUIMHEHUS MPYKUHBI, BBITAIKHBAIOIIEH CHIIBI OT 00BbEMa MOTpYKEHHON YacTu
TeJa M OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBMCUMOCTH OT IUIOTHOCTU Teja, OT INIyOUHBI, Ha
KOTOPYIO TOIPY’KEHO TeJI0, YCIOBHMH IUIaBaHUA TeJl, YCIOBUM paBHOBECHUS pbluara u OJIOKOB,
y4acTBOBaTh B IUIAHUPOBAHMM Y4eOHOIO HCCIEIOBaHMs, COOMpPATh YCTAaHOBKY M BBINOJIHATH
U3MEpEeHus, cienys IpeUIoKeHHOMY IIIaHy, (UKCHpOBaTh pe3ysbTaThl MOJTY4EHHOM
3aBHCUMOCTH (PM3UYECKUX BEIUYMH B BUJAE MPEUIOKEHHBIX TaOJIUI] M TpadUKOB, TMPOBOIAUTH
BBIBOJIBI 10 PE3YyJIbTaTaM HCCIICIOBAHUS;

IPOBOJUTh KOCBEHHBbIE M3MEpPEHUs (U3NYECKUX BETUYMH (IJIOTHOCTH BEIIECTBAa >KUIKOCTU U
TBEPAOrO Tela, CWIA TPEHHsS CKOJIBXCHHS, MJAaBICHUE BO3/yXa, BBITAIKUBAIOIIAS CHIIA,
JEMCTBYIOIIAs Ha TIOTPYKEHHOE B )KUIKOCTD TEJIO, KOA(P(OUIIMEHT MOJIE3HOTO ACHCTBUS MPOCTHIX
MEXaHU3MOB), CIEAysl MPEIOKEHHOW WHCTPYKIWHU: TPU BBHINOJHEHUH H3MEpPEHHH COOUpaTh
DKCIIEPUMEHTAIIbHYIO YCTAaHOBKY M BBIUHCIIATH 3HAYEHHE HUCKOMOW BEJIMYNHBI;

COOITIO/IATh MPaBHJIa TEXHUKH O€30MIaCHOCTH MPH paboTe ¢ 1a00paTOpHBIM 000PYI0OBAHHEM;

UMETh TPEACTaBIECHUE O MPUHIMIAX JIECHCTBUS NMPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETpP, JIUHAMOMETpP, COOOIIAIOUINECS] COCynAbl, OapoMeTp, pbluar, MOABUXKHBIA U
HENOJIBUKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTb;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMICTB C
UCIIOJIb30BAHUEM UX ONHUCaHHWs (B TOM 4MCIEe: NOAUIMIHHMKH, YCTPONCTBO BOJONPOBOJA,
TU/IPABIMYECKU TIPECcC, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), MCHOJb3Ys
3HaHMSI O CBOMCTBaxX (U3NYECKUX SIBICHUH U HEOOXOAMMblE (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

IPUBOJIUTH MPHUMEPHI (HAXOAWTh MH(OpPMALMIO O MpUMEpax) MPaKTUYECKOro HCMOIb30BaHUS
bu3nyecKuX 3HaHUM B MOBCEAHEBHOMN KHU3HU AJIs1 o0ecrieueHus: 6€30MacHOCTH MPU OOpaILEHUH C
npubopaMu ¥ TEXHUUYECKUMH YCTPOHCTBAMM, COXPAHEHMs 3JI0POBbSI U COOJNIIOJICHHS HOPM
HKOJIOTMUECKOTO MOBEIEHUS B OKPYKAIOILEH CPELIE;

OCYIICCTBJIATH OT60p HUCTOYHUKOB I/IH(i)OpMaHI/II/I B I/IHTepHeTe B COOTBETCTBHH C 3aJJaHHBIM
IIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOLIMXCA 3HAHUM M IIYTEM CpPaBHEHHUsI pa3IMYHbBIX
WMCTOYHUKOB BBIJENIATh HH(POPMAINIO, KOTOpas SIBISETCS MPOTHBOPEYMBOU HIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCMOJIb30BaTh TPU  BBIIOJHEHUM Y4YeOHBIX 3a/JaHUil HayYyHO-TIOMYJSIPHYIO JIUTEpaTypy
(GU3MUeCKOro CcoJepKaHMs, CIPAaBOYHBIE MaTepHalbl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMaMM KOHCIIEKTHPOBAaHHUS TEKCTa, NpeoOpa3oBaHMs WHGOpMAIMK M3 OJHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHBIC KpaTKME IHChMEHHbIE W YCTHBIE COOOIIEHUS HAa OCHOBE 2—3
UCTOYHHKOB HHPOpMALMM, B TOM YHCJIE ITYyOJUYHO TPOBOAMTH KpaTKUE COOOLICHUS O



pe3ynbTaTax MHPOEKTOB WM Y4YeOHBIX HCCIEHOBaHMM, MpPU 3TOM TPAaMOTHO HCIOJb30BATh
W3y4EHHBIN MOHATUHHBIN anmapart Kypca (pU3uKH, COPOBOXKIATh BBICTYIJICHHE IPE3CHTAIMEH;

IPY BBIIIOJHEHUH Y4eOHBIX NTPOEKTOB U MCCIEIOBAHUN pacnpeaessaTh 00sA3aHHOCTH B IpymIe B
COOTBETCTBUM C IIOCTaBJICHHBIMU 33JladyaMH, CIECINATH 3a BBINOJIHCHUEM IUIAHA JEHCTBHM,
OLICHUBATh COOCTBEHHBI BKJAX B JESATEIBHOCTH TPYIIIBI, BBICTPAUBATh KOMMYHUKATHBHOE
B3aUMOJICUCTBUE, YUYUTHIBASI MHEHUE OKPYKAIOIIMX.

Ilpeomemmnvie pe3ynomamol 0ceoeHus NPOZPAMMbl nO (Qu3uke K KOHUY 00yuenus 6 8
Knacce:

[IpenMeTHBIe pe3ynbpTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXaThb C(HOPMUPOBAHHOCTH Y
o0yJaromuxcst yMeHui:

UCIIOJIB30BaTh IOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBMKCHHE aTOMOB U MOJIEKYIL,
arperaTHble COCTOSIHUSL BEIIECTBA, KPUCTAUIMYECKME M aMop(Hble Tena, HACHIILECHHBI U
HEHACBIIICHHBIA I1ap, BJIAXHOCTb BO3AYyXa, TEMIIEpAaTypa, BHYTPEHHSS JHEPrus, TEIUIOBOU
JIBUTaTelb, 3JIEMEHTAPHBIM JJIEKTPUYECKUM 3apsf, DSJEKTPUYECKOE II0JIe, IPOBOJHHUKU U
JUAJIEKTPUKH, TOCTOSIHHBIN AIEKTPUYECKUI TOK, MATHUTHOE I10JIE;

pa3nuuarh ABJIEHMs (TEILUIOBOE PACIIMPEHUE U CHKaTHeE, TEIUIoNepeiada, TEIIOBOE PaBHOBECHUE,
CMauMBaHME, KAWJUISIPHBIE SIBICHUS, WCIApeHHEe, KOHACHCAllM, IJIaBJIE€HHE, KPUCTAILIN3AIU
(oTBepneBaHuE), KHUIIEHHE, TeIulonepenada (TEMIONPOBOIHOCTb, KOHBEKIUS, W3JIy4YEHHUE),
AIIEKTpU3allig Tel, B3aUMOJAEHCTBHE 3apsAl0B, ICHCTBUS DJIEKTPUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, JE€HCTBUE MAarHUTHOIO IOJIS HA NPOBOJHUK C TOKOM,
AJIEKTPOMAarHUTHAs MHIYKIKA) MO OMUCAHUIO MX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBIICHUE;

pacrio3HaBaTh MpPOSBICHUE HM3YYEHHBIX (HU3UYECKUX SBJICHUHA B OKpYXalollleM MHpE, B TOM
qucie GU3nYecKre BJICHUs B IPUPOJE: OBEPXHOCTHOE HATSDKEHUE M KalWIISIpHbIE SBJICHUS B
pUpojie, KpUCTaIbl B pupoje, nznydenue CoiHIa, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3BI,
o0Opa3oBaHUe pOChl, TyMaHa, MHEsl, CHETa, MJIEKTPUUYECKHE IBICHHs B aTMoc(hepe, AIeKTpUIECTBO
’KUBBIX OPraHU3MOB, MarHUTHOE ToJje 3eMJu, Apei( MOIIOCOB, POJib MarHUTHOIO TOJS JJIst
KU3HU Ha 3emiie, MOJSIPHOE CUSHUE, IIPU 3TOM MEPEBOAUTH MPAKTHUUECKYIO 33aJauy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKN) (PU3NYECKUX SBJICHUI;

ONKCHIBaTh M3YyYEHHBIE CBOICTBA Tel M (PU3MYECKHE SBJICHUS, HCHOIb3Ys (QU3NYECKUE
BEJIMUYMHBI (TeMIiepaTypa, BHYTPEHHSS SHEPIUsl, KOJIMYECTBO TEIIOTHI, yeIbHas TEIII0EMKOCTh
BElIeCTBa, YJeNbHas TEIUIOTa IUIABJICHUS, yJleJbHas TeIoTa MapooOpa3oBaHMs, YAelbHas
TEIUIOTAa CrOpaHusl TOIUIMBA, KOA((UIMEHT TMOJIE3HOr0 JEWCTBUS TEIJIOBOM MAalIUHBI,
OTHOCHUTEIIbHAs BJIAXKHOCTb BO3JYyXa, OJJICKTPUYECKUU 3apsj, CHJIa TOKA, DIEKTPUYECKOE
HanpsDKEHUE, COMPOTHBIIEHUE MPOBOJHHMKA, YJCIBHOE CONPOTHBICHHE BEIIECTBa, paboTa U
MOIITHOCTH 3JIEKTPUYECKOTO TOKA), MPH OMUCAHUU MPABHIBHO TPAKTOBATh (PU3UYECKUN CMBICI
UCTIOJIb3YEMBIX BEIMYHH, 0003HAYECHUS U eIMHUIIBI (PU3NYECKUX BEIHMYMH, HAXOIUTH (POPMYIIHI,
CBSI3bIBAIOIME JIAHHYIO (PM3MYECKYI0 BEJIWYMHY C JPYTMMH BEJIUYHMHAMH, CTPOUTH IpaduKu
U3yYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEJINYMH;



XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUYECKUE SIBICHHUS W TIPOILECCHI, HCIIONB3Ysl OCHOBHBIC
IIOJIOKCHU A MOHGKYJIﬂpHO-KI/IHCTI/I‘{eCKOI;'I TCOpPHUU CTPOCHUA BCUICCTBA, IPUHIMUIT CYIICPIIO3ULIUA
noJsie (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHSs 3apsijaa, 3akoH OMa Jjsi ydacTka LerH,
3akoH Jxoyns-JIeHa, 3aKk0H COXpaHEHUs] YHEPTHH, MPU 3TOM yMETh (POpPMYIHpOBATH 3aKOH U
3aMKUCHIBATh €70 MATEMAaTUIECKOE BBIPAKEHUE;

OOBSACHATh (PU3NYECKUE IMPOILECCHI U CBOWCTBA TEN, B TOM YHCIIE M B KOHTEKCTE CHUTYaIlHid
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISABIATH MPUUYUHHO-CIICICTBEHHbBIE CBSI3U, CTPOUTH
00BbsCHEHHE ©3 1-2 JIOTMYECKMX IIaroB C UCIHOJIb30BaHWEM |—2 W3Y4YCHHBIX CBONCTBA
bU3UYEeCKUX ABICHUH, PU3MUECKUX 3aKOHOB HJIH 3aKOHOMEPHOCTEH;

pemaTh pacu€THbe 3a7adu B 2—3 JCUCTBUS, MCIOIB3YS 3aKOHBI M (POPMYIIBI, CBS3BIBAIOIINE
¢u3nyeckrue BEIMYMHBI: HA OCHOBE aHalW3a YCJIOBMS 3a/1a4M 3alMChIBaTh KPAaTKOE YCIOBUE,
BBISBJIATH HEJOCTAaTOK JI@HHBIX JUIS PpELIeHUs 3a/Jauyd, BBIOMpaThb 3aKOHBI M (HOpMYIIbI,
HeoOXoauMble A1 €€ pellleHus, NMPOBOAUTh PAacu€Thl M CPAaBHUBATh IOJyY€HHOE 3HAUYEHUE
($u3M4ecKoil BEIMUNHBI C U3BECTHBIMU JaHHBIMU;

paciio3HaBaThb HpO6J'IeMBI, KOTOPBIC MOKHO PCHIUTL IIPH ITOMOIIH (1)I/I3I/I‘IGCKI/IX MCTOAOB,
HCIIOJIB3Ysl OIMHMCAHUC HCCICHOBAHHUA, BbIACIATH IPOBEPACMOC IIPCATIOIOKCHUEC, OLCHHUBATH
IMPaBUJIbHOCTD ITOPpsAAKa ITPOBCACHUA UCCICAOBAHMA, IIPOBOAUTL BBIBObI;

IPOBOJIUTH OMBITH MO0 HAOIIOAECHUIO (U3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB Tem
(KanmuJUIpHBIE SIBJICHUS, 3aBHCHMOCTH JIaBJEHHUS BO3Jyxa OT ero oO0bEMa, TeMmIepaTypsbl,
CKOPOCTH IIpolLlecca OCTBIBAaHMS M HAarpeBaHWs IIPU U3IYyYEHUM OT IBETa H3IIydarouleu
(moryommaroieil) MOBEPXHOCTH, CKOPOCTh HMCHApPEHHs BOJBI OT TEMIIEpPaTypbl JKHJIKOCTH U
wionaan €€ MOBEPXHOCTH, JJIEKTpU3alMs Tel U B3aUMOJICHCTBUE 3JIEKTPUUYECKUX 3apsi/iOB,
B3aMMOJICHCTBHE IIOCTOSHHBIX MAarHUTOB, BU3yallM3allisd MAarHUTHBIX IMOJIEH MOCTOSTHHBIX
MarHuToB, JIEHCTBUS MAarHUTHOIO TOJS Ha NPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMAarHuTa,
CBOWCTBA  OJIEKTPOJBUIATENIl  IOCTOSHHOTO  TOKa):  (OPMYIHpPOBaTH  MpOBEpsieMble
NPENONI0XKeHUs, COOUpaTh YCTAHOBKY M3 IPEIOKEHHOTO0 O0OpYAOBaHUS, OINHUCHIBATH XO[
OTbITa U POPMYJIUPOBATH BHIBOJIBI;

BBITIOJIHATE MPSAMBIC USMCPCHUA TCMIICPATYPBHI, OTHOCHUTEIbHOM BIAXKHOCTH BO31yXa, CUJIbI TOKA,
HAIMpsKCHUA € UCIIOJIB30BAHUCM aHAJIOT'OBBIX HpI/I60p0B N JaT4YUKOB (I)I/ISI/I‘-ICCKI/IX BCJIIMYHH,
CpaBHHUBATD PC3YJIbTAThI I/I3MCpCHI/II71 C y‘-IéTOM 3aJlaHHOM a0COIIFOTHOM MOrpeIIHOCTH;

MPOBOANWTH HCCIENOBAHUE 3aBUCUMOCTH OIHOW (DU3MYECKON BEIMYMHBI OT JAPYrol c
UCTIONIb30BAaHUEM TPSMBIX H3MEPEHHUH (3aBHCUMOCTH COMPOTHUBJICHHS MPOBOAHHKA OT €ro
JUTMHBI, TUIOIIA/IA MONEPEYHOr0 CEYEHHs U YAEJIbHOrO CONPOTUBIICHUS BEIIECTBA MPOBOJHUKA,
CHJIBl TOKa, WAYLIErO0 4Yepe3 MIPOBOJHUK, OT HANPSLKEHUS Ha MPOBOAHUKE, MCCIEIOBAaHUE
MOCNEAOBATENbHOIO W MapajuieIbHOTO  COEIMHEHUN  MPOBOJHUKOB):  IUIAHUPOBATH
HCCIIEIOBaHKE, COOMPATh YCTAaHOBKY U BBIMIOJIHATH U3MEPEHUS, CIEAYs MPEI0KEHHOMY TUIaHYy,
¢bukcupoBaTh pe3ysabTaThl MOTYYEHHON 3aBUCUMOCTU B BHUJAE TaOJHIl U rpaHUKOB, MPOBOIUTH
BBIBO/JIBI 110 pe3yJIbTaTaM UCCIIEJOBAHMUS;

MPOBOANTH KOCBEHHBIE M3MEpEeHUs (PU3MUECKUX BEIMYUH (yAeNbHas TEIJIOEMKOCTh BEIIECTBa,
COMPOTUBIIEHUE TMPOBOJHUKA, padoTa M MOIIHOCTh JJIEKTPUYECKOIO TOKA): IUIAHUPOBATh



U3MEpEeHHs, cOOUpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIEAys MPEAIOKEHHON UHCTPYKLIUU, U
BBIYHCIIATH 3HAYECHUE BETTUUNHBI,

coOroAaTh MpaBuiia TEXHUKU 0€30MacHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

XapakTepu3oBaTh NPUHLMIIBI JEHCTBUS M3YYEHHBIX HPUOOPOB M TEXHUYECKUX YCTPOWCTB C
UCIIOJIb30BAHUEM UX ONHUCAHM (B TOM YMCIE: CUCTEMa OTOIUIEHHUS IOMOB, TUTPOMETP, IapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUUK HJIEKTPUUYECKOH SHEPIHH, 3JIEKTPOOCBETUTEIIbHBIE
npuOOpBl, HarpeBaTeNbHBIC 3JICKTPONPUOOPHI (IPUMEPHI), SICKTPUUYECKHE NPEIOXPAHUTENH,
AJIEKTPOMArHuT, AJIEKTPOJBUTATENb IIOCTOSHHOILO TOKa), MHCIIOJb3Yys 3HAHUS O CBOWMCTBAx
¢u3nUecKux sBICHUNA U HEOOXOMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M M3MEPHUTENbHbIE IMPUOOPHI MO CXeMaM U
CXEMAaTUYHBIM pHUCYHKaM (KUJKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETpP, TUTPOMETP,
JIBUTATE]Ib BHYTPEHHETO CrOPAaHMUsI, JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI AJIEKTPUUYECKUX
LENEH ¢ MOCIEN0BAaTCIIBHBIM U IIAapaJUIEIbHBIM COCIUHEHUEM JJIEMEHTOB, Pa3jiudas yCIOBHBIE
0003HaUEHMSI FTIEMEHTOB JIEKTPUUYECKUX LIETIeH;

NPUBONUTH MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MPUMEpax) MPAaKTUYECKOTO HCIOIb30BAHUS
(GU3HYECKUX 3HAHUH B MIOBCEAHCBHOW XKU3HU JJIs1 00eCTieueHUsT 0€30TIaCHOCTH IPU 0OpAIEHUH C
npubopaMH U TEXHHYECKHUMH YCTPOHCTBAMHU, COXPAHEHHS 3JI0POBbSI U COOJIIOJICHHS HOPM
HKOJIOTMYECKOTO MOBEJICHUS B OKPYKaIOIIEH Cpe/ie;

OCYIIECTBIISITh TMOUCK HHpOpMaIui (U3HYECKOro conaepxkaHusi B MHTepHeTe, Ha OCHOBE
MMEIOIUXCA 3HAHUM U NYyTEM CPAaBHEHHUs JONOJHMUTENBHBIX HCTOYHUKOB  BBIIEIATH
uH(pOpMaIIHIO, KOTOpas SBISIETCS MPOTUBOPEUUBOI MITH MOXKET OBITh HEJJOCTOBEPHOIA;

UCMOJIb30BaTh TPU  BBIIOJHEHUM Y4YeOHBIX 3a/JaHUil HayYyHO-TIOMYJSPHYIO JIUTEpaTypy
(bu3nuecKkoro cojepXaHus, CIpaBOYHbIE MaTepHalibl, pecypcbl ceTu VHTepHeT, BlaieTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGPOpMAMKM U3 OJHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;

co3/aBaTh COOCTBEHHBIC MUCHMEHHBIE M KpPaTKUE YCTHBIE COOOIIeHus, 0000mas nHdopmammo
U3 HECKOJIBKUX MCTOYHUKOB, B TOM YHUCIIE MYOJIUYHO MPEACTABIATh PE3YIbTAThI MPOSKTHOM HIIN
HCCIIEIOBATENILCKOM IEATENIbHOCTH, TP 3TOM I'PAMOTHO MCITOIb30BaTh U3yUYECHHBIN OHATUWHBINA
amnmapart Kypca (pu3uKH, COPOBOXKIATh BBHICTYIUICHUE MTPE3CHTAIINECH;

MPYU BBIMOJIHEHUH YYeOHBIX MPOEKTOB U MCCIENOBAHHUHN (PM3MUECKHUX IMPOILIECCOB paclpeneisiTh
00513aHHOCTH B TPYIIE B COOTBETCTBHH C TIOCTABICHHBIMU 33/1a4aMH, CIIEJUTH 32 BBITTOIHEHUEM
IUTaHa JCWCTBHA W KOPPEKTHUPOBATH €ro, OICHUBATh COOCTBEHHBIM BKJIAJ B JICATEIBHOCTH
TPYNIBI, BBICTPAMBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHUE, MPOSIBIISISI TOTOBHOCTH pa3periaTh
KOH()JIUKTHI.

Ilpeomemmnvie pezynromamol 0c60eHus npozpammvl no Quizuke K KoHuy odyuenus 6 9
Knacce:.

[IpenmerHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaXkaTb C(HOPMHPOBAHHOCTH Y
00yJaronuxcsi yMeHHI:



WCIIOJIB30BATh MOHSATHS: CUCTEMA OTCUETA, MAaTEpUAIbHAS TOYKA, TPAEKTOPHS, OTHOCUTEIBHOCTh
MEXaHUYECKOI0 JIBOKEHUS, nedopMmarus (ynpyras, MJIaCTUYECKas), TpPEHHUE,
[EHTPOCTPEMUTEIBHOE YCKOPEHHUE, HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO
TBEPIOE TEJO, IIEHTP TSHKECTH TBEPJOTO TENa, pABHOBECUE, MEXAaHUYECKUE KOJICOAHUS M BOJIHBI,
3BYK, HHPPA3BYK U YIbTPa3BYK, dJIEKTPOMATrHUTHBIC BOJHBI, IIKaTa 3JIEKTPOMATHUTHBIX BOJIH,
CBeT, OJIM30PYKOCTh U JATbHO30PKOCTh, CIEKTPhl UCIYCKAHUS U IMOTJIoNIeHus, anbda-, 6era- u
raMMma-u3JIy4eHHsl, U30TOIIbI, SACPHAst SHEPIeTHKA;

pasinyath  sBIE€HUS (PaBHOMEPHOE M  HEpaBHOMEPHOE IPSIMOJIMHEHHOE  JBU)KEHUE,
PaBHOYCKOPEHHOE IpPsMOJIMHENHHOE [BM)KEHHE, CBOOOJHOE TMaJeHHe Tell, PABHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJCHCTBHE Tell, PEaKTUBHOE [BM)KEHUE, KOJeOaTelbHOEe
JBIDKEHUE (3aTyXalollMe M BBIHYXKACHHbIE KoOJeOaHMs), PE30HAHC, BOJHOBOE JBMKEHHE,
OTpaXKCHHE 3BYKA, IPSAMOJMHENHOE PpacCHpOCTPAHECHUE, OTPAXKCHHE M IPEIOMIICHUE CBETa,
IIOJTHOE BHYTPCHHEEC OTPAXKECHUE CBETa, PA3JIOKEHHE Oeoro cBeTa B CHEKTP M CIOXKCHUE
CIIEKTPAJIbHBIX LBETOB, JUCIEPCHUSl CBETA, €CTECTBEHHAs PaJAMOAKTUBHOCTb, BO3HHKHOBEHHE
JMHENYaToro CreKTpa H3JIY4eHMs) IO ONHCAHMIO MX XapaKTEpPHbIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PH3HUECKOE SBICHNUE;

pacro3HaBaTh IMPOSBICHUE HM3YYCHHBIX (U3MYECKUX SIBJICHUH B OKpY)KAMOIEM MHUpE (B TOM
yricie (U3NYecKue SBJICHUS B MPUPOJE: NPUIMBBI U OTIMBBI, JBHWKEHUE TUIaHeT CONHEYHOM
CUCTEMBI, PEAKTHUBHOE JIBU)KEHUE >KHMBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB KUBOTHBIMHU,
36MJIETPSICEHUE, CEHCMHUYECKHE BOJIHBI, IIyHAaMH, X0, L[BETa TeEJI, ONTHYECKHE SBICHUS B
npupojie, Ouoornyeckoe JelcTBUE BHIUMOIO, YIbTPa(HUOIETOBOIO M PEHTIE€HOBCKOTO
U3JYy4eHUH, €eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHYECKUE JIy4HM, pagHOaKTUBHOE
U3IIy4EHUE NPUPOJHBIX MHHEPAJIOB, ACUCTBHE PpAaJUOAKTHBHBIX H3IYyYEHHH Ha OpraHHU3M
YyeJiIoBeKa), IPH 3TOM NEPEBOAUTH MPAKTHUECKYIO 3a7jauy B y4eOHYIO, BBIJENSTH CYIIECTBEHHbIE
cBOICcTBa (IpU3HAKK) PU3NYECKUX SBJICHUI;

ONHUCBHIBATh M3y4YEHHbIE CBOWCTBA Tel U (PU3MUECKUE SBICHHS, HCIONb3YsS (PU3NUECKUe
BEJIMYMHBI (CpEAHsIsl U MTHOBEHHAs CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBUKEHHUH, YCKOPEHUE,
IEepEMENICHUE, IyTh, YIJOBasg CKOPOCTb, CHJIA TPEHUS, CHWJIA YIPYTOCTH, CHJIA TSDKECTH,
yCKOpeHHe CBOOOJHOrO MajeHUs, BeC Tella, MUMITYJIbC Tejla, MMITYJIbC CHJIBL, MEXaHUYecKas
paboTa M MOIIHOCTb, MOTEHLIMAJIbHASI SHEPrus Telja, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH,
MOTCHIUAIbHAS DHEPIUs CXKATOW IPYXKUHBbI, KMHETHYECKAs DHEPrHUs, IOJHAs MEXaHW4YecKas
SHEprus, MEepUoJ M 4YacToTa KOJIeOAHWH, JJIMHA BOJIHBL, I'POMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBE€Ta, MOKa3aTelb MPEJIOMIICHHUS CpeAbl), NMPH ONUCAHUM TNPABHIBHO TPAKTOBATh
(bu3nUecKUil CMBICI UCTIOIb3YEMBIX BEJIMYMH, O003HAYEHUS U €AUHUIIBI (PU3NUECKUX BEIUYUH,
HaXOJUTh (OPMYJIbI, CBS3bIBAIOLINE JAHHYIO (PU3UYECKYIO BEJIMYUHY C JPYTUMH BEIMUYMHAMU,
CTPOUTH TpapUKH U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKTepU30BaTh CBONCTBA TeN, (U3NYECKUE SIBICHUS U TMPOIECCHl, HCIOIb3Ysl 3aKOH
COXpaHEHUs SHEPTUH, 3aKOH BCEMHPHOTO TATOTEHMSI, MPUHIUI CYHNEPIIO3ULIUN CHUJI, TPUHIIUII
oTHOcuTenbHOCTH [anunesi, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHMUsSI MMITYJbCA, 3aKOHBI
OTPaKEHUsSI U TIPEJIOMIICHUSI CBETa, 3aKOHBI COXPAaHEHHUs 3apsS0BOr0 M MAacCOBOTO UHWCEN MPHU
AIEPHBIX PEAKIMSIX, MPU ATOM (POPMYIHPOBATh 3aKOH M 3alMCHIBATh €r0 MaTEMaTHYEeCKOe
BBIPAKCHHUE;



OOBSCHATh (PU3UYECKUE MPOLECCH U CBOMCTBA TEl, B TOM 4YHCIE U B KOHTEKCTE€ CHUTyalui
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYMHHO-CICICTBEHHBIE CBSI3H, CTPOUTH
0o0BbsicHEHHE W3 2-3 JIOTMYECKMX IIaroB C MCIOJIb30BAaHUEM 2—3 M3yYEHHBIX CBOHCTBa
bu3nUecKuX SBICHUH, PU3NIECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemaTth pac4€THbIE 3a1a4M (ONUparoIyecs Ha CUCTEMY U3 2—3 ypaBHEHUI), UCIIOJIb3YS 3aKOHbI
U (GOpMyIbl, CBS3bIBAIOIIME (U3UUYECKUE BEIUYMHBL: HAa OCHOBE aHajIM3a YCIOBHUA 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, BBISBIIATH HEJOCTAIOIIME WM M30BITOYHBIC JaHHBIC, BHIOUPATH
3aKOHbl ¥ (OpPMyJibl, HEOOXOAMMBIE JJsl pEIIeHUs, IMPOBOAUTh pacuéTbl M OLIEHUBATh
PEATMCTUYHOCTD MTOJYYEHHOT O 3HaUCHUsI (PU3UUECKON BEIMUYHHBI,

pacrio3HaBaTb HpOGJIGMI)I, KOTOPBIC MOKHO pPCIINTL IIpU IMOMOLIIU (I)I/I?;I/ILICCKI/IX METO/J0B,
HCIIOJIB3Ysl OIMHMCAHUC HCCICAOBAHHUA, BbIACIATH IPOBEPACMOC IIPCATIOIOKCHUEC, OLUCHHUBATH
[MPaBUJIIBHOCTb IIOPAAKA IMPOBCACHUA HCCICAOBAHHA, IIPOBOJWUTL BbLIBOAbLI, MHTCPIIPECTUPOBATDH
PE3yIbTAaThI Ha6J'IIOI[eHPII>i U OIIBITOB,

MPOBOAMUTH OMBITHI MO HAOMIONEHUIO (U3MYECKUX SBICHUN HIM (U3UYECKUX CBOWCTB Tell
(u3yueHue BTOporo 3akoHa HpIOTOHA, 3aKOHA COXpaHEHMsI PHEPIUU, 3aBHCHUMOCThH MEpHOAa
KoJIe0aHU# MPYKUHHOTO MasiTHUKA OT MacChl TPy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTD OT
aMIUIUTYIbI MaJIbIX KoJieOaHUMU, IPSIMOIMHEHHOE pacpOCTpaHEHUE CBETa, pasliokeHHue Oenoro
CBETa B CIIEKTP, U3yUYE€HUE CBOMCTB M300paKEHUS B IUIOCKOM 3€pKajleé U CBOMCTB M300paKEHUS
npeaMeTa B coOuparolei JIMH3€e, HaOI0AeHNE CIUIONIHBIX U IMHEHYaThIX CIIEKTPOB U3JTy4EHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pYAOBaHMUS, OMUCHIBATH X0/
OTbITa U €r0 Pe3yJbTaThl, GOPMYJINPOBATH BHIBOJIBI;

IPOBOAMUTH MpPHU HEOOXOJUMOCTHU CEPUI0 MPSAMBIX H3MEPEHUM, OINpeaenss CpeAHee 3HaueHue
u3MepsieMol BeNU4YuHbl ((POKYCHOE paccTossHME coOMparoled JUH3bI), 0OOCHOBBIBATH BBIOOP
crioco0a u3MepeHus (M3MEPUTEIHHOTO MPUOopa);

IPOBOAMTH HCCJIEIOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIMYUH C MCIOJIb30BAHUEM MPSMBIX
M3MEpEeHHl (3aBUCUMOCTh YT OT BPEMEHU NPU PABHOYCKOPEHHOM JIBUYKEHUM 0€3 HayalbHOMN
CKOPOCTH, Iepuo/ia KoieOaHui MaTeMaTUYeCKOT0 MasiTHUKA OT JITMHBI HUTH, 3aBUCUMOCTH yriia
OTpaXEHMsI CBETAa OT yrja MaJeHus M YIJa NpPEeJOMJIEHUS OT yIyla MaJeHUs): IUIaHUPOBATh
UCCIIeIOBaHHEe, CaMOCTOSITEIbHO COOMpPATh YCTAHOBKY, (PMKCHPOBATh PE3YJbTAThl MOJTYy4YCHHON
3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUAE TaONUI M TIpaduKOB, MPOBOJIUTH BHIBOJBI IO
pe3ynbTaTaM UCCIIEI0OBAHMS;

IPOBOJUTH KOCBEHHbIE H3MEPEHHsI (PU3NUECKUX BEIUUYHH (CPEeHss CKOPOCTh M YCKOPEHHUE Tela
OpU PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOpPEHHE CBOOOJHOTO MaJCHHUs, >KECTKOCTh MPYKUHBI,
KOO QUIMEHT TpeHHUs] CKOJIbKEHUs, MEXaHWdecKas paboTa M MOIIHOCTh, 4acTOTa M MEpPUOJ
KOJICOAHUH MaTeMaTHYeCKOro M MPYXKHUHHOTO MAsATHUKOB, ONTHYECKas cCHjla coOuparomien
JVH3bI, PAJUOAKTUBHBIA ()OH): IUIAHUPOBATh W3MEPEHUs, COOUPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBIIIOJIHATh U3MEPEHHUS, CICAYS IPEUI0KECHHON HHCTPYKIIUHY, BEIYUCIIATH 3HAUCHUE
BEJIMYMHBI M aHAJIN3UPOBATh IIOJYYCHHBIE PE3YJIBTAaThl C YYETOM 3aJaHHOM IOTPEIIHOCTU
U3MEPEHU;

coOJTII01aTh MpaBUJIa TEXHUKUA 0€30MaCHOCTH MpU padboTe ¢ J1abopaTopHBIM 000PYAOBAHHUEM;



pa3ianyaTh OCHOBHBIE TNPU3HAKM H3YYEHHBIX (U3MUECKUX MOJeNel: MarephalibHas TOYKa,
a0COJIIOTHO TBEPJIOE TEJIO, TOUCYHBIN UCTOUHUK CBETA, JIy4, TOHKAs JIMH3a, TUIaHETapHasi MOJIEIb
aToma, HyKJIOHHAsi MOJIeJIb ATOMHOTO $1/Ipa;

XapaKkTepu30BaTh NPUHIMUIIEI JEHCTBUS HM3YYEHHBIX HPUOOPOB M TEXHUYECKUX YCTPOWCTB C
MCIIOJIb30BaHUEM UX OMMCAHUA (B TOM YHUCIIE: CIIUIAOMETD, JATUUKH IOJIOXKEHUSI, pACCTOSHUS U
YCKOpEHHUs, pakKeTa, 5XOJIOT, OYKH, IEepUCKOIl, (oToanmnapar, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHONB3ys 3HAHHS O CBOMCTBAaX (DU3MYECKHUX
ABJICHUHN 1 HEOOXOAUMBbIe (PU3NUYECKIe 3aKOHOMEPHOCTH;

UCIIOJIB30BAaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH HW3YYEHHBIX TEXHHUYECKUX YCTPOMUCTB,
WU3MEPUTEIIbHBIX pudopoB U TEXHOJOTUYECKUX MPOIIECCOB npu  pEeHIeHUH
yu4eOHO-MIPAKTUYECKHUX 3a/lady, ONTUYECKHE CXEMBbI JIJISi MOCTPOCHUS H300PaKEHUN B IJIOCKOM
3epKajie U coduparouieit TuH3e;

NPUBOANUTH MPUMEPHI (HAXOOUTh MH(OPMAIUIO O MpUMepax) MPAKTUYECKOTO HCIOIH30BAHHS
(bu3nuecKrx 3HaHUHN B MOBCEIHEBHON XKM3HM I o0ecredeHns 6e3011acHOCTH TP 00pallieHUH ¢
npubopaMu U TEXHMYECKMMM YCTPOMCTBAMH, COXPAHEHMs 3/I0pOBbS U COOJIIOJCHHUS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKPYKAIOLLEH CpelE;

OCYHICCTBJIATDL ITOUCK I/IH(bOpMaI_[I/II/I B I/IHTepHeTe, CaMOCTOATCIIBHO (bOpMyany;I MMOMCKOBBIN
3arpoC, HaXOAUThb NMYTH OIPCACIICHUA AOCTOBCPHOCTU HOHy‘iGHHOfI I/IH(I)OpMaI_H/II/I Ha OCHOBC
HMEIOIINXCS 3HAaHUM U JTOMOJIHUTEIbHBIX HCTOYHUKOB,

UCMOJIb30BaTh IMpPHU BBIOJHEHUHM YYEOHBIX 33JaHUN HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy,
CIPAaBOYHBIE MaTepHalbl, pecypcbl ceTd VHTepHeT, BiageThb NPUEMAMHU KOHCIIEKTHPOBaHUS
TeKCTa, IpeoOpa3oBaHus HH(MOPMAIIUK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBbIE MUCHMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE HMH(OpMANK H3
HECKOJIbKUX  HMCTOYHHMKOB, NYyOJIMYHO  TPEACTaBISATh  Pe3yabTaThl  MPOEKTHOM  WIH
MCCIIEIOBATENBCKOM IeATEeIbHOCTH, MPU ATOM IPaMOTHO UCTIOIb30BaTh N3yUEHHBINH MOHATHIHBIN
amnmapar u3y4aeMoro pasjena (GU3MKHU U COMPOBOXKAATH BBHICTYIUICHHE MPE3eHTAINe ¢ yuéToM
O0COOEHHOCTEHN ayTUTOPHH O0YUAIOIIIHXCS.

[TpoBepsieMmbie TpeIMETHBIE PE3yIbTAThl OCBOCHUS
OCHOBHOM 00pa30BaTEIHLHON MPOTPaMMBbl OCHOBHOT'O OOIIIETO

obpazoBanus (7 kimacc)

Kon [TpoBepsiembie MpeMEeTHBIE pe3yabTaThl OCBOCHUSI OCHOBHON 00pa3oBaTelbHON
MIPOBEPSIEMOT0 | POTPAMMbI OCHOBHOT'O 001IIeT0 00pa30oBaHuUs
pe3ynbTara




11

HCIIOJIb30BATh U3YUCHHBIC TOHATHUA

1.2

pas3iniuaTh ABJICHHA 110 OIIMCAHUIO UX XaPaKTCPHBIX CBOMCTB ¥ Ha OCHOBE
OIIBITOB, JEMOHCTPUPYIOIINX JAaHHOC (bHSquCKOC SABJICHUC

1.3

pacro3HaBaTh MPOSIBICHNE U3YUYCHHBIX (DU3MUECKUX SIBJICHUN B OKPYKAIOIIEM
MUpE, B TOM 4HucIie (PU3HUECKUE SIBICHUS B MPUPOJIE, IPH 3TOM TEPEBOIUTH
MPAKTUYECKYIO 33/1a4y B y4EOHYIO, BBIICIATH CYIIICCTBEHHBIE CBOHCTBA
(mpu3Haku) GU3NUECKUX SABJICHUN

14

OIUCHIBATh U3yUYECHHbIE CBOMCTBA Te U (PU3NYECKUE SBJICHUS, UCIIOIb3YsI
¢u3nvecKre BEIMYUHBI, TIPU OMMCAHUN TPABUIIBHO TPAKTOBATH (PU3MUECKHIA
CMBICIT CTIOJIb3YEMBIX BEJTMUNH, UX 0003HAUCHUS U €IUHUIIBI (PH3UIECKUX
BEJIMYMH, HAXOJUTh (POPMYJIBI, CBSA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUHHY C
JIPYTUMH BETHYUHAMHU, CTPOUTH Tpa(pUKK N3yUdEeHHBIX 3aBUCUMOCTEH
(bu3nYeCKUX BeTUYUH

1.5

XapaKTepu30BaTh CBOWCTBA Tell, GPU3MUECKUE SBJICHHS U MIPOLIECCHI, UCIONb3Ys
M3y4YeHHBIE 3aKOHBI, IIPU 3TOM J1aBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U
3aMUChIBaTh €r0 MaTEMAaTUYECKOE BHIPAKEHHE

1.6

OOBACHATH PU3NYECKUE SIBICHUS, IPOLIECCHI U CBOWCTBA TEJI, B TOM YHCIIE U B
KOHTEKCTE CUTyalluil MPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BhIABIATh
MIPUYMHHO-CJIE/ICTBEHHBIE CBSA3U, CTPOUTH 00bsICHEHHE U3 | - 2 JIOTHYEeCKUX
1aroB ¢ onopoi Ha 1 - 2 u3yueHHbIX CBOMCTBA (PU3NUECKUX SBICHUH,
(U3NYECKUX 3aKOHA MU 3aKOHOMEPHOCTH

1.7

pelath pacueTHbIe 3a7auu B 1 - 2 eHCTBUS, UCTIONb3Ys 3aKOHBI M (OPMYJIBL,
CBsI3bIBaIOIME (PU3NYECKUE BEJIMYMHBI: HA OCHOBE aHallM3a yCJIOBUS 3a7auu
3aIMMCBIBAaTh KPATKOE YCIOBHE, MOACTABIATh (PU3NUECKUE BEIMYMHBI B (DOPMYIIBI
Y TIPOBOJIMTH PACUEThl, HAXOIUTH CIIPABOYHBIE JAHHBIE, HEOOXOJUMBbIE JIs
peleHus 3a/1a4, OLEeHUBATh PEATMCTUYHOCTD MOJTYyYeHHON pruznueckon
BEJINYUHBI

1.8

pacrno3HaBaTh Mpo0IeMbl, KOTOPbIE MOYKHO PEIIUThH IPU MOMOLIH PU3UIECKUX
METO/IOB, B OIMCAHUH MCCIIEOBaHUS BBIACIATH IPOBEPSEMOE IIPEATIOTIOKEHHE
(rumnotesy), pa3au4aTh U UHTEPIIPETUPOBATH ITOYUEHHBIN pe3ysbTaT, HAXOAUTh
OLIMOKH B XO/I€ OTIBITA, JIENIaTh BHIBOJBI IO €TI0 Pe3ylbTaTaM

1.9

MIPOBOAUTDH OMBITHI 110 HAOTIOACHHUIO PU3NYECKUX SBICHUI WU GU3NYECKUX
CBOMCTB Te: GOpMYIUPOBATH IPOBEPsiEMbIE IPEINONI0KEHUS, COOUPATH




YCTAHOBKY U3 MPEJIOKEHHOTO 000PYI0BaHMsI, 3aITUCHIBATH X0/ OIBITA
(hopMyIIMpPOBaTh BHIBOJIBI

1.10

BBINOJIHATH NPSAMbIE U3MEPEHHS C UCTIOIb30BAaHUEM aHAJIOTOBBIX U IIU(PPOBBIX
puOOpPOB, 3aIIMCHIBATh [TOKa3aHUs MPUOOPOB C YUETOM 33JaHHOI aOCOIIOTHOM
IIOTPELIHOCTH U3MEPEHUN

1.11

MMPOBOAUTH UCCICAOBAHNUC 3aBUCUMOCTHU OJIHOI (bH3H‘-I€CKOﬁ BCJIIMYHUHEBI OT
,Z[perfI C UCIIOJIB30BAHUEM ITPAMBIX H3MepeHHI>i, Y4aCTBOBATH B INIAHUPOBAHUU
yqe6H0ro HCCIICAOBAaHUs, CO6I/Ip8.TB YCTAHOBKY 1 BBIIIOJIHATH USMEPCHUS, CIICAYS
MMPpEAJIOKCHHOMY IIJIAHY, (1)I/IKCI/IpOB8.TB PE3YJIbTAThL HOJIy‘IeHHOI‘/'I 3aBUCHUMOCTH
(I)I/ISI/ILIGCKI/IX BCJIMYMH B BUJC ITPCIIOKCHHBIX Ta6J'II/II_I n Fpa(I)I/IKOB, JACJIaTh
BBIBOJIBI 11O pE3yJIbTaTaM UCCIICAOBAHUS

1.12

IMPOBOANTHL KOCBCHHBIC U3MCPCHU A (1)I/ISI/II-IGCKI/IX BCJIIMYMH, CIICAYS
npezmo;erHoﬁ HHCTPYKIUU: IIPU BBIIIOJIHCHUHN I/IBMepeHI/Iﬁ CO6I/IpaTI>
OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIISAITH 3HAYCHHUC HCKOMOM BEIUYUHEI

1.13

co0IroAaTh MpaBuiia TEXHUKHU 0€30IaCHOCTH MU paboTe ¢ 1abopaTOPHBIM
o0opyaoBaHUEM

1.14

YKa3bIBaTh IPUHIIUIIBI IEHCTBUS IPUOOPOB U TEXHUUECKUX YCTPOMCTB,
XapaKTepu30BaTh MPUHIUIIBI AEHCTBHS U3YUYEHHBIX TPHOOPOB U TEXHUUECKUX
YCTPOMCTB € IOMOILBIO UX OIUCAHUs, UCIIONIb3Ys 3HAHUS O CBOMCTBAX
¢bu3nYecKUX sIBICHUH U HEOOX0UMBbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOJIUTH MPUMEPHI (HAXOAUTH NHPOPMAIUIO O MIPUMEPaX ) MPAKTHIECKOTO
UCIOJIb30BaHUs (PU3MYECKUX 3HAHUI B MOBCEAHEBHOW KHU3HU JJIs1 00ecrieueHus
0€301MacHOCTH NP OOpalleHNH ¢ TPUOOpaMu U TEXHUYECKUMH YCTpOIiCTBaMH,
COXpaHEHHMS 3/I0POBbsI U COOIIOICHNS HOPM SKOJIOTHYECKOTO MTOBE/ICHUS B
OKpYJKarollleh cpese

1.16

OCYILIECTBIATH OTOOP UCTOYHUKOB MH(OpMaLiK B ceTH VIHTepHET B
COOTBETCTBHH C 3aJIaHHBIM [TOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOUINXCS
3HAHUU U MyTEM CPaBHEHUS Pa3IMUHBIX HICTOYHUKOB BBIIEIATh HH(OpMaIHIO,
KOTOpasi IBJSIETCS IPOTUBOPEUNBOM HIIM MOKET ObITh HEIOCTOBEPHON

1.17

MCITIOJIb30BATh NP BBHIIOTHEHUU YUEOHBIX 3aJaHHI HAYYHO-TIONMYJISIPHYIO
JTUTEpaTypy (pU3MUECKOro coJepKaHus, CIpaBOYHbIE MaTepHAIIbl, PECYpPCHI CETH
WuTepHer, B1ageTs nprueMaMHu KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHUs




nH(OpMALIUY U3 OTHOM 3HAKOBOU CUCTEMBI B APYTYIO

1.18

co3/1aBaTh COOCTBEHHBIE KPAaTKHE MMCbMEHHBIEC U YCTHBIE COOOIIIEHUSI HA OCHOBE
2 - 3 UCTOYHUKOB UH(POpMAINHN PUINIECKOTO COEPIKAHUS, B TOM YHCIIe
MyOJIMYHO JIeNaTh KpaTKUe COOOIIEHHUS O pe3ysibTaTaX MPOEKTOB WU Y4eOHBIX
KCCJIEIOBAHUM, ITPY 3TOM I'PAMOTHO MCIOJIb30BATh U3YYEHHbBIN MOHSITUHHBIN
anmapart Kypca GU3HKH, COMPOBOXKIAThH BBICTYIICHUE MPE3CHTAIIUEH

1.19

IIPU BBINOJIHEHUH Y4EOHBIX MPOEKTOB U UCCIIEAOBAHUM paclpeeiiTh
0053aHHOCTH B I'pYIIIIEe B COOTBETCTBUHU C IIOCTABJICHHBIMH 3a/1a4aMU, CIEIUTh 3a
BBINOJIHEHUEM IUIaHa IEHCTBUM, aleKBaTHO OLIEHUBATh COOCTBEHHBIH BKJIaJ B
JESATENBHOCTD IPYIIIBI, BEICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMOJAECHUCTBHE,
YUUTBIBAsI MHEHUE OKPYKAIOIIHUX

[TpoBepsiembie Ay1eMeHTHI cojiepkanus (7 Kiacc)

Kon
paznena

Kon
SJIEMEHTA

HpOBepHCMLIe QJICMCHTHBI COACPKAHUA

OU3UNKA U EE POJIb B ITOBHAHNHM OKPYXAIOIIET'O MUPA

11 ®dusuka - HayKa o npupoze. ABienus npupoasl. PuznuecKue ABICHUS:
MEXAHUUYECKUE, TEIIOBBIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE,
3BYKOBBIE

1.2 dusznyeckue BeMUYUHbI. M3Mepenne Gpru3nueckux BeJIUYUH.
®dusnyeckue npudopsl. [lorpemHocts n3Mepenuii. Mexrynapoinas
CUCTEMA EUHUI]

1.3 EcrecTBeHHO-HayuHBI METO/1 O3HAHUS: HAOII0/IEHHE, TOCTAHOBKA
HAy4YHOTO BOIPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE
TUNoTe3, 00bsCHEHNE HAOII01aeMOT0 SIBJICHUS

1.4 Onucanue GpU3NUECKUX SBJICHUN C TOMOIIBIO MOJIENIeH

1.5 [TpakTuyeckue paboOTHI:




N3mepenne paccTOsTHUN.
H3mepeHue o0bema JKUAKOCTH U TBEPAOIO Tela.
OnpezneneHue pa3MepoB MaJIbIX TeJl.

W3mepenue TeMieparypbl Ipy MOMOUIH KUIKOCTHOTO TEPMOMETpA U
JaT4rKa TeMIlepaTypbl

ITEPBOHAYAJIbHBIE CBEJIEHNM A O CTPOEHNU BEIIIECTBA

2.1 CrpoeHue BelecTBa: aTOMbl M MOJIEKYJIbl, X pa3Mepbl. OIbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILECTBA

2.2 JBmxenue yactur BemecTBa. CBA3b CKOPOCTH JABMKEHHS YACTHUIL C
Temreparypoii. bpoyHoBckoe nBmxenue, U Qysus

2.3 B3anMoseiicTBue 4acTHIl BELIECTBA: MPUTSHKEHUE U OTTAIIKUBAHUE

2.4 ArperaTHble COCTOSHUS BELECTBA: CTPOCHUE ra30B, KUAKOCTEH U
TBEPIBIX (KPUCTATUIMIECKHX ) TNl B3aUMOCBS3b MEXITy CBOMCTBAMHU
BEIIECTB B PAa3HBIX arperaTHhIX COCTOSHUSIX U UX aTOMHO-
MOJIEKYJISIPHBIM CTPOCHUEM

2.5 OcoOeHHOCTH arperaTHbIX COCTOSIHUN BOJIbI

2.6 [TpakTyeckue paboOTHI:

OrneHka quaMeTpa aToMa METOJIOM Ps/IOB (C MCITIOJIb30BaHUEM
dororpaduii).

OmnbITHI 110 Ha6J'IIOIlCHI/IIO TCIIJIOBOT'O paCIIUPCHUA I'a30B.

OnbITHI 1O OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO MPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

Mexannueckoe nBruxkeHHe. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBUKECHHE

3.2

Cxopoctb. Cpeassisi CKOpOCTh IPY HEPAaBHOMEPHOM JBMKEHUU. Pacder
IyTH ¥ BPEMEHU JABHKCHHS




3.3

SBnenue nnepuuu. 3aKoH uHepUUU. B3auMopeiicTBue Ten kak
MPUYMHA U3MEHEHUS CKOPOCTH JIBMKEHUS Tell. Macca Kak Mepa
WHEPTHOCTH TeJa

3.4 [TnotHOCTH BeniecTBa. CBs3b INIOTHOCTH € KOJIMYECTBOM MOJIEKYII B
enuHUIe 00BbeMa BEIIecTBa

3.5 Cuna Kak XxapakTepUCTHKa B3aUMO/IEHCTBUS TEI

3.6 Cuna ynpyroctu 1 3akoH ['yka. FI3mepeHue Cuiibl ¢ TOMOIIBIO
JMHAMOMeTpa

3.7 SIBnenue TAroreHus u cuia TsbkecTu. Cuta TSKECTH Ha APYTrux
manerax. Bec tena. HesecomocTs

3.8 Cuna tpenus. TpeHue ckoibxeHHs U TpeHue nokos. Tpenue B
IPUPOJIE U TEXHUKE

3.9 CrnoxeHne CHJl, HallpaBJICHHBIX 110 OJJHOM MPSMOH.
PaBHOelcTBYIOIIASA CHIT

3.10 [TpakTHyeckue paboThl
OnpezeneHne CKOPOCTH paBHOMEPHOTO JIBMKEHUS (ILIapuKa B
KHUJIKOCTH, MOJIEITU 3JIEKTPUUYECKOTO aBTOMOOMJIS U TakK Jajee).
Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHUs OpycKa WK [IapuKa o
HAKJIOHHOM INIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPOTO Tena.
OnBIThI, IEMOHCTPUPYIOIINE 3aBUCMOCTh PaCTsKEHH (aedopMaium)
MPYKHUHBI OT MPHIIOKEHHOM CHJIBI.
OnBITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD CHIIBI TPEHUS CKOJIbKEHHS
OT Beca TeJla U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

3.11 ®usnyecKue sIBJICHUS B IPUPOJIE: TPUMEPHI IBUKEHUSI C Pa3IMUHBIMU
CKOPOCTSIMH B ’KMBOH U HEKUBOU NPUPOJE, JEHCTBUE CUIIBI TPEHUS B
IIPUPOJIE U TEXHUKE

3.12 TexHUYECKHE YCTPONCTBA: TUHAMOMETP, IO IITUITHUKA




JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1 HaBnenue tBepaoro tena. CriocoObl yMEHBIIICHHUS U YBEIIMUEHUS
JIaBIICHUS

4.2 JaBnenue ra3a. 3aBUCUMOCTb JIABJICHHS Ta3a OT 00beMa, TeMITepaTyphl

4.3 [Tepenayda naBneHus TBEPABIMH TEJIAMH, KUIKOCTIMHU U Ta3aMu. 3aKOH
[Tackans. ITHeBMaTHYECKHE MAIIAHbI

4.4 3aBUCHUMOCTH JaBJICHUS KUAKOCTH OT TIIyOHHBL. [ mapocTaTuyecKkuit
napajokc. Coobmatomuecs: cocysl. [ mupaBimueckue MeXaHU3Mbl

4.5 Atmocdepa 3emun u atmochepHoe napiienue. [IpuauHbl
CYIIECTBOBaHM BO3AYIIHON o6onouku 3emin. OnbiT Toppuuenu.
3aBUCHUMOCTh aTMOC(HEPHOT0 JaBJICHUS OT BHICOTHI HaJl ypOBHEM MODS

4.6 N3mepenne armocheproro nasnenus. [Ipubops! 115 uamMepeHus
aTMOC(hEepHOTO JTaBJICHUS

4.7 JleiicTBHE KUAKOCTH U Ta3a Ha IOTPYKEHHOE B HUX TEJO.
BrrtankuBaronias (apxuMezioBa) cuiia. 3akoH Apxumena

4.8 [InaBanue Ten. Bo3ayxomnnaBanue

4.9 [TpakTyeckue paboOTHI:

HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJIe 0T 00beMa
MIOTPY>KEHHOW B JKUJKOCTh YacTH TeJIa.

OnpeneneHre BRITATKUBAIOIIEH CUJIIbI, IEMCTBYIOINIECH Ha TENO,
MOTPY>KEHHOE B JKUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOIIEH CHUJIIbL, IEHCTBYIOIIEH Ha
TEJO B XKUIKOCTH, OT MacChl TeJa.

OHBITBI, }IGMOHCTpI/Ip}II-OH_[I/Ie 3aBUCUMOCTDH BI)ITaIIKI/IBaI-OHIeI\/’I CHUJIBI,
JIEHCTBYIOIIEH Ha TEJIO B KUIKOCTH, OT 00beMa MOTPYKEHHOH B
’KHIKOCTh YaCTH Teja U OT INIOTHOCTH KUIKOCTH.

KoncTtpynpoBanue apeomerpa i KOHCTPYHUPOBaHHUE JIOJIKH U
orpezieNieHue ee rpy30noIbEMHOCTH




4.10

dusnueckue ABICHHS B IPUPOJIE: BIUSHUE aTMOC(PEPHOTO AaBICHHS
Ha KUBOW OpPraHu3M, IIaBaHUE PbIO

411

TexHUuyecKkue yCTpONHCTBA: COOOIIAIOUINECS COCY/IbI, YCTPOICTBO
BOJIONIPOBO/IA, THIPABIMYECKUN TIpecc, MaHOMETp, OapoMeTp,
BBICOTOMEp, MOPILIHEBOM HACOC, APEOMETP

PABOTA, MOIIIHOCTbB, SHEPT' A

51 Mexanundeckas padbora

5.2 MexaHnueckasi MOIIHOCTb

5.3 ITpocTble MeXxaHU3MBI: pblyar, 0JI0K, HAKJIOHHAs MI0CKOCTb. [IpaBuino
paBHOBeCHsI pplyara

5.4 [TpumeHeHue paBuiia paBHOBECHUS pblyara K 0JIOKYy

5.5 "3oso0Ttoe npaBuio" MexaHuku. Koa@puimeHt none3Horo aencTus
MexaHu3MOB. [IpocTbie MeXaHNU3MBbI B OBITY U TEXHHUKE

5.6 IToTreHnManbpHas SHEPTUHU TENA, IOJHATOrO HaJ 3eMyei

5.7 Kunernueckas sHeprus

5.8 ITonHas MexaHUUecKas FJHEPIHsl. 3aKOH U3MEHEHUS U COXPAHEHHUS
MEXAHUUYECKOM dHEPTrun

59 [TpakTueckue paboThI:
Onpenenenue pabOThI CHIIBI TPEHUS TP PABHOMEPHOM JIBUKEHUHU
TeJa Mo rOPU30HTAIBHON MTOBEPXHOCTH.
HccnenoBanue ycioBUi paBHOBECHUS pblyara.
N3mepenne KII/[ HakIOHHOHN TUIOCKOCTH.
N3ydenune 3akoHa COXpaHEHUsI MEXaHUYECKOW SHEPTUH

5.10 @u3nuecKue sBICHUS B IPUPOJIE: PbIYAry B TEJIEC YEIIOBEKA




5.11

TexHUuecKre yCTpOMCTBA: pblyar, MOJABUKHBINA U HETIOABUKHBII
OJI0KH, HAKJIIOHHAS TUIOCKOCTh, MPOCTHIE MEXAHU3MBI B OBITY

[TpoBepsieMmbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OCHOBHOM

o0pa3oBaTensHOM MporpaMMsI (8 Kirace)

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[TpoBepsieMble IpeAMETHBIC PE3YJIbTAThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOMN
MIPOrpaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHUS

11

HCIIOJB30BATh IIOHATHUA

1.2

pa3nuyaTh SBJICHUS 110 OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBICHUE

1.3

pacro3HaBaTh MPOSBICHUE U3YyYEHHBIX (PM3UUECKUX SIBJICHUN B OKpPYKarOIIeM
MHpE, B TOM 4yHclie (pU3nuecKue SBICHHs B IPUPOJIE, IPU 3TOM NEPEBOAUTD
MPAKTUYECKYIO 33/1a4y B y4eOHY10, BBIJIEJIATh CYIIECTBEHHBIE CBOICTBA
(mpu3HaKyM) pU3NYECKUX SBICHUIN

1.4

OTMCHIBATh U3yYEHHBIE CBOICTBA Te U (PU3NUECKHE SABIICHUS, UCIIOIb3YS
(bu3nyecKkre BEIMUNHBL, TPU OMMCAHUN MTPABHIIBHO TPAKTOBATh PU3NUYECKUIT
CMBICJI UCTIOJIb3YEMbIX BEJTUYMH, 0003HAYEHUSI U €AMHUIIBI (PU3NYECKUX BEJTUYHH,
HaXOAUTh (POPMYJIBI, CBSA3bIBAIOIINE TAHHYIO (PU3NUYECKYIO BEIMUUHY C IPYTUMHU
BEJIMYMHAMU, CTPOUTH IPa)UKU U3YUYEHHBIX 3aBUCUMOCTEH (DPU3NYECKUX BEINUUH

1.5

XapaKTEepPU30BaTh CBOMCTBA TeJ, PU3HUECKHUE SIBJICHUS U TTPOIIECCHI, HCTIONb3YS
M3y4eHHBIE 3aKOHBI, TIPU ATOM JIaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U
3aMUCBHIBaTh €T0 MaTEMATUUYECKOE BHIPAKCHHE

1.6

OO0BSACHATH PU3NYECKUE MPOIIECCH] i CBOMCTBA TEJl, B TOM YHCIIE U B KOHTEKCTE
CUTYAaILNi NPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEPA: BBIABISTH MPUUUHHO-
CJICACTBCHHELIC CBA3HU, CTPOUTH O6"b$ICHeHI/Ie n3 1 - 2 IOruuecKux Iaros ¢
MOMOIIBIO | - 2 M3y4EHHBIX CBOMCTBA (DM3UYECKUX SBICHUH, (U3HMUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH

1.7

pelaTh pacyeTHbIe 3aau B 2 - 3 1eHCTBUSA, UCTIONIB3YS 3aKOHBI U (POPMYJIHI,




CBsI3BIBAIONIME (PU3NUYECKUE BEIMUMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 33a4H
3aMUChIBaTh KPATKOE YCIOBUE, BBISBISATH HEJOCTATOK IAHHBIX JIJISl PEIICHUS
3aJ1a4uu, BEIOUpATh 3aKOHBI U GOPMYJIIbI, HEOOXOIUMBIE IS €€ PEeLICHHUS,
MIPOBOAUTH PacueThl U CPABHUBATH MOTYUEHHOE 3HAUCHUE (PU3HUECKOM
BEJIMYUHBI C U3BECTHBIMU JIAHHBIMHU

1.8

pacro3HaBaTh MpoOJIEMbl, KOTOPBHIE MOXKHO PEIIUTh NP MOMOIIN (PU3NIECKUX
METOIOB, HCIIOJIb3Ys ONMCAHUE HCCIIEOBAHNUS, BBIACIATH IPOBEPSIEMOE
MPEIOI0KEHNE, OIICHUBATh MPABHIILHOCTH MOPS/IKA POBEICHHS UCCIICI0BAHMS,
Je7aTh BHIBOJIBI

1.9

MPOBOIUTH OTBITHI 10 HAOIIOCHUIO PU3MUCCKUX SABICHUHN M (PU3UIECKUX
CBOWCTB TeJ: GOpMyIHpOBaTh MPOBEPSIEMbIE ITPEIOI0KESHUS, COOUPATh
YCTaHOBKY U3 MPE/IOKEHHOTO 000PYA0BaHUSI, OIMCHIBATH X0/ OIbITA U
(hopMyIIMPOBATh BBEIBOJIBI

1.10

BBIIIOJIHATD IIPAMBIC U3MEPCHUS C HCITOJIb30BAHUEM aHAJIOTOBBIX HpI/I60p0B n
JaTYUKOB (I)I/ISI/I‘ISCKI/IX BCJIMYMH, CPABHUBATL PC3YJIbTAThI I/I3M€p€HI/II7I C y4y€TOM
3aJlaHHOH a0COITFOTHOM TOTPCIIHOCTHU

111

MPOBOJIUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJTHON (PM3MUECKOM BEIIMYUHBI OT
JPYroM ¢ UCMOJIb30BAHUEM NIPSMBIX U3MEPEHUN: IUNIAHUPOBATh UCCIIEIOBAHUE,
coOUpaTh YCTAaHOBKY M BBITIOJIHATH U3MEPEHHUS, CIIETYsI MPETI0KEHHOMY TUIaHY,
(buKCUpPOBaTh PE3yNbTATHI MOJIYYEHHOM 3aBUCUMOCTH B BUJIE TaOJIHII U
rpaduKoB, JeNaTh BIBOBI IO PE3yJIbTaTaM HCCIEIOBAHUS

1.12

MIPOBOAUTH KOCBEHHbIE U3MEpPEHUs (PU3NUECKUX BEMYMH: JIAHUPOBATh
U3MepeHusi, COOMPaTh IKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAYs MPEI0KEHHON
WHCTPYKIWU, U BBIYUCIIATH 3HAYEHHUE BEIINYNHBI

1.13

COOJIFOIaTh MPaBHJIa TEXHUKUA O€30MaCHOCTH NIPU paboTe ¢ JIaOOPaTOPHBIM
o0opynoBaHUEM

1.14

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3yYEHHBIX PUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOIl HA UX OMUCAHUS, UCIIOJIb3YS 3HAHUS O CBOMCTBAX
(bu3NyYecKUX SIBICHUN U HEOOXOAUMbIE PU3NYECKHE 3aKOHOMEPHOCTHU

1.15

pacrio3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOICTBA U H3MEPUTEIbHBIE TPHOOPHI IO
CXeMaM M CXEMAaTHUYHBIM PUCYHKaM, COCTABIIATh CXEMBI JJIEKTPUUECKUX LIECTIEH C
[IOCJIEIOBATEIBHBIM U MapaUICIIbHBIM COCAMHEHUEM DIIEMEHTOB, pa3inyas




YCJIOBHBIC 0003HaYCHHMS DIIEMEHTOB QJICKTPHUYCCKUX I.[CHCfI

1.16

MPUBOJIUTH MPUMEPHI (HAXOAUTH HHPOPMAIHIO O IMIPUMEPax ) MPAKTHIECKOTO
UCIOJIb30BaHUs (PU3MUYECKUX 3HAHUI B MOBCEAHEBHOW KHU3HU JJIsl 00eCieueHus
0€301MacHOCTH NP OOpalIeHUH ¢ TPUOOpaMU U TEXHUUECKHUMH YCTPOIiCTBaMH,
COXPAHEHUS 3I0POBbS U COOJIIOICHHUSI HOPM IKOJIOTUIECKOTO MTOBEACHHUS B
OKpYy>Karollen cpefie

1.17

OCYILECTBIATh MOUCK UH(DOpManuu (GrU3nuecKoro coaepkanusi B cetu HTepHeT,
Ha OCHOBE UMEIOIIMNXCS 3HAHUU U MIyTEM CPABHEHUS JOMOJIHUTEIbHBIX
HMCTOYHUKOB BBIICIATH MH(POPMALIHIO, KOTOpasi SBISETCS MPOTUBOPEUYUBOMN HIIN
MOJKET ObITh HEIOCTOBEPHOMU

1.18

MCIOJIb30BATh IIPH BHITIOJTHEHUH YISOHBIX 3aJaHU HAYYHO-TIOMYIIIPHYIO
TuTepaTypy (pU3NUIECKOro comepiKaHus, CIPAaBOYHBIC MATCPHUATBI, PECYPCHI CETH
WuTepHer; BnaseTh mpueMaMy KOHCIIEKTUPOBAHUS TEKCTA, IPEOOPa30BaAHUS
nH(OpMAaLIUY U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.19

C03/1aBaTh COOCTBEHHBIE MMNCbMEHHBIE U KpaTKUE YCTHBIE COO0IIeHNUs1, 00001I1as
MH(OPMALIHIO U3 HECKOJIBKUX HCTOUHUKOB (PU3MUECKOTO COAEpkKaHUs, B TOM
quclie MyOINYHO MPEACTABIATh PE3YIbTAThl MPOEKTHON MM UCCIIEI0BATENbCKON
JIEATEIIbHOCTH, IIPU 3TOM I'PAMOTHO HCMOJIb30BAaTh H3YYEHHBIN MOHATHITHBIN
anmnapat Kypca GU3HMKH, COMPOBOXKIATh BBICTYIJIEHUE NPE3eHTaluel

1.20

TIPH BBITIOJIHEHUH Y4eOHBIX MTPOEKTOB U MCCIEA0BaHUN (PU3HUECKUX MPOIIECCOB
pacnpenensats 00I3aHHOCTH B TPYIITE B COOTBETCTBUH C MOCTABIEHHBIMU
3a/1auaMu, CJICIUTh 3a BHITIOJHEHUEM IIJIaHa JICUCTBUN U KOPPEKTUPOBATH €TO0,
aJICKBaTHO OIIEHUBATh COOCTBEHHBIN BKJIA]] B ACSITEIHBHOCTD TPYIIIIHI,
BBICTpanBaTh KOMMYHUKATUBHOE B3aMMOICHCTBHE, MPOSBIISIS TOTOBHOCTh
paspeniaTh KOH(OIUKTHI

[TpoBepsiembie 37eMEHTHI coaepkanust (8 Kiacc)

Kon
pasznerna

Kon

JJICMCHTA

[TpoBepsieMble AJIEMEHTHI COIEPIKAHUS

TEIIVIOBBIE ABJIEHUA




6.1

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPUN CTPOEHUS
BeulecTBa. Macca u pazMmepsl MoJieKyil. OIBbIThI, IOATBEPKAAIOIINE
OCHOBHBIE ITOJIOKEHUS] MOJIEKYJIIPHO-KUHETUYECKON TEOpUHU

6.2 Monenu TBepAOro, )KUIKOrO U ra3000pa3HOr0 COCTOSIHUIA BELIECTBA.
Kpucrannuueckue u amopgHbIe Tena

6.3 OOBbsicHEHHE CBOWCTB Ira30B, XKUIKOCTEH U TBEP/ABIX TNl HA OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-KMHETUYECKOM Teopuu

6.4 CmauuBaHue ¥ KanWUISPHBIE SIBICHUS

6.5 TennoBoe pacimpeHne u CxaTHe

6.6 Temnepatypa. CBs3b TEMIIEpaTypbl CO CKOPOCTHIO TEIIOBOTO
JIBUKEHUS YaCTHI]

6.7 Buytpennss sHeprusi. CnocoObl 3MEHEHUS! BHYTPEHHEH SHEpruu:
TETUIoNepeiaya U COBEpIICHNE paOdOTHI

6.8 Bunpl Termonepeaayn: TeIIONPOBOIHOCTh, KOHBEKIMS, U3TyYeHNE

6.9 KonmgecTBo TeruoThl. Y aenbHas TEMIOEMKOCTh BEIIECTBA

6.10 TennooOMeH U TETUIOBOE paBHOBECHE. Y paBHEHHUE TEIUIOBOTO OajaHca

6.11 [TnaBneHue 1 OTBepAECBaHNE KPUCTAIIMYECKUX BEIECTB. Y AeTIbHAs
TEIUIOTa TUIABJICHUS

6.12 [TapooOpazoBanue u koHAeHcaus. Vicnapenne. Kunenne. Y nenpHas
TETUIOTa Tapo0Opa3oBaHUs. 3aBUCIMOCTh TEMIIEPATypPhl KHIIEHUS OT
aTMOC(EpHOTO JTaBJICHUS

6.13 BnaxuocTs Bo3ayxa

6.14 DHeprus TOTUIMBA. Y IeTbHAs TEIJIOTa CTOPAHUS

6.15 [TpunnMIB paboTh! TerioBbix aeurareneit KI1/1 rermoBoro apurarens.




TennoBsle ABUTATENN U 3AILUTA OKPYKAIOLICH CpeIbl

6.16

3aKkoH COXpPAaHCHUSA U IIPEBPAILICHNA SHEPIUU B TCIUIOBBIX IIPOHECCax

6.17

[TpakTuyeckue paboOTHI:
OmBITH 10 OOHAPYKEHUIO JEUCTBUS CHII MOJICKYJIIPHOTO ITPUTSKCHHUSL.
OMBITHI 110 BBIPAIIMBAHUIO KPHCTAIOB TIOBAPEHHOW COJIM WITH caxapa.

OnbIThI 1O HAOJIOJEHUIO TEIJIOBOTO PACIIMPEHMSI Ta30B, )KUKOCTEHN U
TBEPABIX TEIL.

Onpeznenenne AaBICHAUS BO3yXa B OaJUIOHE IINPHUIIA.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD AABJIEHUS BO3/IyXa OT €ro
o0beMa 1 HarpeBaHUs WM OXJIAXKICHUS.

[TpoBepka runoTe3sl JIMHEHHOH 3aBHCUMOCTH JITTHHBI CTOJIONKA
KUJKOCTU B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnroneHue u3sMeHeHus! BHYTpEHHEW SHepIruu Teja B pe3ysbTare
Terionepeiayi U padboThl BHEIIHUX CHIL.

HccnenoBaHue sBJICHUS TEMJI000MEHa IPH CMEIIMBAaHUH XOJIOAHOHN U
ropsiuei BOJBI.

OnpeneneHI/Ie KOJIMYCCTBA TCIJIOTHI, IIOJIYYCHHOT'O BOOOM npu
TEIIOOOMEHE C HAarpe€TbiM METAJNIMYCCKUM HUJIIMHAPOM.

OnpeneneHI/Ie y,[[eHBHOﬁ TEIUIOEMKOCTH BellecTBa. MccienoBanue
nponecca ucrapCHus.

OHpCIICJ'IeHI/IC OTHOCUTEIbHOMN BIaXKHOCTH BO3yXa.

Onpenenenne yIeabHOW TeTUIOTHI IJIABJIICHUS JIbJa

6.18

PU3NYECKUE SBIICHUS B IPUPOJE: IOBEPXHOCTHOE HATSKEHUE U
KanuJUISIPHBIE SIBJICHUS B IPUPOJAE, KPUCTAIUIIBI B IPUPOJIE, U3ITyUYECHHUE
ComnHila, 3amMep3aHue BOJI0EMOB, MOPCKHE OpU3bl; 00pa3oBaHUE POCHI,
TyMaHa, WHesl, CHera

6.19

TexHHUYECKHE YCTPONCTBA: KallUJUIAPBL, IPUMEPBI NCIIOJIB30BaHUS
KPUCTAJUIOB, )KUJKOCTHBIM TEPMOMETD, TaTYUK TEMIIEpaTyphl, TEPMOC,
CHUCTEMa OTOILIEHUs JOMOB, TUTPOMETPBI, IICUXPOMETP, ITapoBast
TypOUHa, TBUTATENb BHYTPEHHETO CTOPAHHS




OJIEKTPUYECKHE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuzanys Ten. J[Ba poaa 3JIeKTpUUYECKUX 3aps10B

7.2 B3aumopeiicTBue 3apsykeHHBIX Tell. 3akoH KyiioHa (3aBUCUMOCTb CHJIBI
B3aMMOJICHCTBHA 3apsHKEHHBIX TEJ OT BEIMYMHBI 3apSAI0B U
paccTOsHUS MEX]y T€JIaMH)

7.3 OnexTpudeckoe nosie. HanpsyKeHHOCTh 3JIEKTPUUYECKOTO OIS,
[TpuHIMT cynepno3uLUuy IEKTPUUECKUX ToJIel (Ha KaueCTBEHHOM
YpOBHE)

7.4 Hocurenu 3nekTpruueckux 3apsiioB. 1eMEHTapHbIN 3JIEKTPUUYECKHMA
3apsin. Ctpoenue aroma. IIpOBOJHUKY U AUAIEKTPUKH

7.5 3aKOH COXpaHEeHUs HIEKTPUUYECKOro 3apsia

7.6 DONeKTpUUECKU TOK. Y CJIOBHSI CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
VICTOYHUKH TIOCTOSIHHOTO TOKA

7.7 JlelicTBuUS 3IEKTPUYECKOT0 TOKA (TEIIOBOE, XUMHUUECKOE, MaTHUTHOE).
DJEeKTpUUECKUH TOK B )KUAKOCTSAX U razax

7.8 Onekrpuueckas nemnb. Cuia Toka. DIeKTpUYECKOe HallpsHKeHNe

7.9 ConpoTuBieHre NPOBOJHUKA. Y I€IbHOE CONPOTUBIICHUE BEILIECTBA

7.10 3akoH OMa 1J1s yyacTKa Lenu

7.11 [TocnenoBarenpHOE U MapauIeIbHOE COCTMHEHHE TIPOBOTHUKOB

7.12 PaboTta 1 MOITHOCTH AJIEKTPUUECKOro TOKa. 3akoH Jxoyns-Jlenmna

7.13 DJeKTpuYecKye eny U MOTPEOUTENN IEKTPUIECKON SHEPTUH B OBITY.
KopoTkoe 3ambikanue

7.14 [TocrossHHBIE MarHuTHl. B3anMonelcTBrE MOCTOSHHBIX MATHUTOB




7.15

MaFHI/ITHOG I10JIC. MaFHI/ITHOe I10JIC 3eMJII/I " €0 3HAUYCHUC IJIA ) KU3HHU
Ha 3emiie

7.16 OmnbIT OpcTeaa. MarHuTHOE 10JIe MMEKTpUIecKkoro Toka. [Ipumenenne
AIIEKTPOMArHUTOB B TEXHUKE

7.17 JleficTBHEe MarHUTHOTO I10JI1 HAa IPOBOJHUK C TOKOM.
DneKTpoABUraTeb OCTOSIHHOIO ToKa. Vcnonb30Banne
AIIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE

7.18 Omnpeitel Gapanes. SIBneHue >MeKTpoMarHuTHON MHAYKIUU. [IpaBuio
Jlenna

7.19 OnekrporeHepatop. CriocoObl MOTyYEHUS JIEKTPUUECKON IHEPTHUHU.
DJIEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHU

7.20 [TpakTrueckue pabOTHI:

OmnbITHI 11O Ha6J'IIO,I[CHI/II-0 QJICKTpHU3aluU TCII I/IH,ZLYKLII/Ieﬁ U nipu
COIIPUKOCHOBCHUMU.

HccnenoBanue OeMCTBUS QJICKTPHUYCCKOTIO IT0JIA Ha ITPOBOJAHUKHA U
JAUDJICKTPUKHU.

Coopxka u mpoBepka padOThI IMEKTPUIECKOM €M MOCTOSTHHOTO TOKA.
V3mepeHue u peryJIMpoBaHUEe CHITBI TOKA.
N3mepenne u peryaupoBaHue HaPsHKEHUS.

HccnenoBaHue 3aBUCUMOCTH CHUJIBI TOKa, HAYHIETO 9€pe3 pE3UCTOP, OT
COIIPOTUBJICHUA PEC3UCTOPA U HAIIPAKCHUA HA pE3UCTOPC.

OnBbIThL, JEMOHCTPUPYIOUTUE 3aBUCUMOCTb 3JIEKTPUUECKOTO
CONPOTHUBIICHUS MPOBOJAHMUKA OT €T0 JIJTUHBI, IJIOIIA X MOTIEPEUHOTO
CEYeHHUs U MaTepuaa.

[TpoBepka nmpaBuiia CI0KEHUS HANPSHKEHHUI TIPH MTOCIIE0BATEIbHOM
COE/IMHEHUH JIBYX PE3HCTOPOB.

HpOBepKa IpaBuJia JJIs1 CUJIbI TOKA ITPU MapalJICJIbHOM COCIUHCHUN
PE3HCTOPOB.

Onpeznenenue pabOThI AIEKTPHUYECKOTO TOKA, UAYILETO Yepes3
pe3ucTop.




OnpezeneHre MOITHOCTH JIEKTPHUUECKOTO TOKA, BBIJCIIIEMON Ha
pesucTope.

HccnenoBannue 3aBUCMMOCTH CHIIBI TOKA, MAYILETO YEPE3 JaMIIOYKY, OT
HaIIpsDKEHUsS Ha HEl.

Onpenenenne KIIJ[ narpeBaTens.
HccnenoBanre MarHUTHOTO B3aMMOJICHCTBHSI TOCTOSTHHBIX MarHUTOB.

I/I3yquI/Ie MAarnuTHOTO IT0JIA ITOCTOAHHBIX MAIrHUTOB IIPH UX
06LG,Z[I/IH6HI/II/I " pa3JCICHUU.

HccnenoBanue nercTBUs QJICKTPHUYICCKOI'0 TOKa Ha MArHUTHYIO
CTPCIIKY.

OHBITLI, ACMOHCTPUPYIOIINE 3aBUCUMOCTE CHUJIbL B3aHMOHeﬁCTBHH
KaTyHIK1 € TOKOM U MariuTa OT CHUJIbI TOKA U HAIIPAaBJICHUSA TOKA B
KaTyIIKE.

N3yuenue neiicTBUA MarHUTHOTO MOJISI HA POBOJIHUK C TOKOM.
KonctpynpoBanue u n3yuenue paboThl JIEKTPOIBUTATENS.
Nsmepenne KIIJ[ anekTpoaBuraTebHON YCTaHOBKHU.

OmnbITHI 110 HCCICIOBAHUIO SABJICHUSA BHCKTPOMaFHHTHOﬁ HUHAYKIOHH:
HUCCICIOBAaHUC W3MCHCHHUI 3HAYCHUS U HaIlpaBJICHUA WHAYKIITMOHHOTO
TOKa

7.21 dusnyecKue SBJICHUS B IPUPOJIE: MIEKTPUUECKHUE SIBJICHUS B
aTMocdepe, MEKTPUIECTBO KUBBIX OPIraHU3MOB, MarHUTHOE T10JIE
3emuH, ApeiQ moyocoB, poiab MAarHUTHOTO TOJIS I *KU3HH Ha 3emie,
MOJIIPHOE CUSTHUE

7.22 TexHHUYeCKHE YCTPONCTBA: 3JIEKTPOCKOI, aMIIEpPMETP, BOJILTMETD,

peocTaT, CYETUHK dJIEKTPUUECKOM SHEPTUH, DIIEKTPOOCBETUTENbHbIE
puOOpbI, HarpeBaTeIbHbIE IEKTPONIPUOOPHI (TIPUMEPHI),
AIIEKTPUYECKUE MPEAOXPAHUTENHN, DIEKTPOMATHUT, HIEKTPOABUTATEND
IIOCTOSIHHOT'O TOKA, TEHEPATOP MOCTOSHHOTO TOKa

[IpoBepsieMbie TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OCHOBHOM

oOpasoBarenbHON TTporpamMMsl (9 Kiacc)




Kon
IPOBEPSIEMOTO
pe3yJibrarta

[TpoBepsieMbie MTpeIMETHBIE PE3yIbTAaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
MIPOrpaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHUS

1.1

HCIIOJIb30BAaTh U3YUCHHBIC ITIOHATHUSA

1.2

pa3nuyaTh SBJICHUS 110 OMUCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIHNX JaHHOE (PUINIECKOE SIBIICHUE

1.3

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3UUECKUX SBJICHUN B OKpPYKarOIIeM
MHpE, B TOM 4Hcie (pu3nueckue sBJIeHHUs B IPUPOE, IIPU 3TOM I1EPEBOAUTH
MIPaKTUYECKYIO 33/1a4y B y4E€OHYIO, BBIIEIATh CYIIECTBEHHbBIE CBONCTBA
(npu3HaKM) PpU3NUECKUX SBICHUM

14

OIMCHIBATh U3yUEHHbIE CBOMCTBA Te U (PU3NYECKUE SBJICHUS, UCIIOb3YsI
¢u3nyeckre BEIIMYMHBI, IPU OMUCAHUU IPABUIIBHO TPAKTOBATh (PU3HUECKUIA
CMBICJI UCTIOJIb3YEMBIX BEJIMUNH, 0003HAUYEHUS U €AUMHUIIbI (PU3NUYECKUX BEIHYHUH,
HaXO0AUTh (OPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMHU
BEJIMYUHAMU, CTPOUTH IpapUKU U3y4YEHHBIX 3aBUCUMOCTEN (DHU3HUECKUX BEIUYUH

1.5

XapaKTEepPU30BaTh CBOMCTBA TeJ, PU3MUECKHUE SIBJICHUS U TTPOLIECCHI, UCTIONb3YS
M3y4YeHHBIE 3aKOHBI, IIPU 3TOM J1aBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U
3alUChIBaTh €0 MaTEMAaTUYECKOE BBIPAKEHHE

1.6

OOBSICHATH (PU3UUECKUE MPOLIECCHl M CBOICTBA TeJl, B TOM YHCJIE U B KOHTEKCTE
CUTYalui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISIBIATH IPUYUHHO-
CIIEJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2 - 3 IOTUYECKUX 11aroB C
MOMOMUIBIO 2 - 3 U3YYEHHBIX CBOMCTBA PU3NYECKUX ABJICHUH, PU3NUECKUX 3aKOHA
WJIY 3aKOHOMEPHOCTH

1.7

pelare pacyeTHbIE 3a7a4y (ONHUparoLIMecs Ha CUCTEMY U3 2 - 3 ypaBHEHHUN),
UCTOJIb3Ys 3aKOHBI M (POPMYIIBI, CBSA3BIBAIONINE (PU3MUECKUE BETUUNHBL: Ha
OCHOBE aHaJln3a yCJIOBUS 3aJ]aul 3allMChIBaTh KPaTKOE yCIIOBHE, BBISBIATh
HEeJ0CTaIOUINe WU U30BITOYHBIE JaHHBIE, BBIOUPATh 3aKOHBI U (POPMYIIHI,
He0OXO0IMMBIE I PEIIeHHUs, TPOBOJAUTH PacyeThl U OLIEHUBATh PEATUCTUUHOCTD
MOJIYY€HHOT0 3HAUeHUS (PU3HUECKON BEITMUUHBI

1.8

pacro3HaBaTh MpoOIEMbI, KOTOPBIE MOXKHO PEIIUTH MPHU MOMOIIH (PU3NIECKUX
METOZ0B, UCIIOJIb3Ys OIIMCAHUE UCCIIEIOBAHHUS, BBIIEIIAThH IIPOBEPAEMOE
MIPEATIOI0KEHHUE, OLIEHUBATH IPABUIIBHOCTD MTOPsIKa IIPOBEIECHUS UCCIIE0BAHUA,




JieNaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOCHUN U OTIBITOB

1.9

MIPOBOAUTDH OMBITHI 110 HAOTIOACHHUIO (PU3UYECKUX SABJICHUHN WIN (PU3UUECKUX
CBOMCTB Te€J: CAMOCTOATEIHLHO COOUPATh YCTAHOBKY U3 N30BITOYHOIO Habopa
000pynOBaHUs, OMUCHIBATH XOJ1 ONbITA U €r0 Pe3yIbTaThl, HOPMYIUPOBATH
BBIBOJIBI

1.10

MIPOBOAMTH MPU HEOOXOJAUMOCTH CEPHIO TPSIMBIX U3MEPEHUH, ONPEIeIIsisi CPeIHEe
3HAaYCHUE U3MEPsAEMO BEIMYMHBI ((POKYCHOE pacCTOSTHUE COOMPAIOIICH JTHH3HI),
000CHOBBIBAThH BBEIOOP Crioco0a u3MepeHus (M3MEPHUTEIILHOTO TPUOopa)

1.11

IIPOBOAUTH UCCIIEI0BAHUE 3aBUCUMOCTEN (PU3HUECKUX BEJIIMYMH C
HCII0JIb30BAHNUEM IPSIMBIX U3MEPEHUN: IUIAHUPOBATh UCCIIEI0OBAaHUE,
CaMOCTOSITENTEHO COOMPATh YCTAHOBKY, (PMKCUPOBATH PE3YIIbTATHI OTYYECHHOM
3aBHCUMOCTH (PM3MUECKUX BEIUYHH B BUE TAaOIHII U TPa(HKOB, I€1aTh BBIBOIBI
10 pe3ysbTaTaM UCCIIe0BaHUS

1.12

IIPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIMUMH: JIAHUPOBAThH
M3MepeHusi, COOMPaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIIIOJIHATH U3MEPEHMUS,
cienys NpeayIoKeHHOW MHCTPYKIIUH, BBIYUCIIATh 3HAYEHUE BEJIUYMHBI U
AHAJIM3UPOBATH NIOJIYYEHHBIE PE3YJIBTATHI C YUETOM 33JaHHOM NOTPEIIHOCTH
U3MEPEHUIN

1.13

coOJIrOIaTh MPaBHJIa TEXHUKUA O€30MaCHOCTH NIPU paboTe ¢ JIaO0OPaTOPHBIM
o0opynoBaHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKU N3YUYEHHBIX (PU3MUECKUX MOJEIEH:
MaTepuagbHas TOYKa, a0COIOTHO TBEPJOE TEJO, TOUEUHBIH HCTOUYHUK CBETA,
JIy4, TOHKas JIMH34, IJIJAHETapHAasl MOJIEb aTOMA, HYKJIOHHAs! MOJIENIb aTOMHOTO
a1pa

1.15

XapaKTepu30BaTh MPUHIUIIBI IEHCTBUS U3YYEHHBIX PUOOPOB U TEXHUUECKUX
YCTPOMCTB C OMOPOM HA UX OMUCAHUSI, UCIIOJIb3YS 3HAHUS O CBOMCTBAX
(bu3NUYecKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH

1.16

MCTOJIBb30BATh CXEMBI M CXeMAaTHYHbIE PUCYHKH N3YUYEHHBIX TEXHUYECKUX
YCTPOKCTB, U3MEPUTEIBHBIX TPUOOPOB M TEXHOJIOTHYECKUX MTPOLECCOB MPH
peleHnH yueOHO-TIPAaKTHYECKUX 3a71ay, ONTHYECKHE CXEMBI [l OCTPOCHUS
M300pakeHU B TUIOCKOM 3€pKaJie ¥ cOOMparoLIe JrH3e




1.17

MIPUBOJIUTH PUMEPHI (HAXOAUTH HHPOPMAITUIO O MIPUMEPaX ) MPAKTHIECKOTO
WCIOJIb30BaHUs (PU3HUECKUX 3HAHUH B TIOBCETHEBHOW KU3HU I 00eCTIeUCHUS
0€301MacHOCTH NP OOpalleHUH ¢ MTPUOOpaMU U TEXHUUECKUMH YCTPOIiCTBaMH,
COXPAHEHHUS 3/I0POBbs U COOJIIO/IEHUS HOPM IKOJIOTUYECKOTO ITOBEACHHUS B
OKpYy>Kalollen cpefie

1.18

OCYIIECTBISATH OUCK HH(OpMALIUK (HPU3HUECKOTO CoJepKaHus B ceTr IHTepHeT,
CaMOCTOSITENTLHO (POPMYITUPYS TOUCKOBBIH 3aIIPOC, HAXOIUTH IYTH ONPEACTICHUS
JIOCTOBEPHOCTH TMOJTYICHHON MH(POPMAIIUN Ha OCHOBE UMEIOIINXCS 3HAHUN U
JOTIOJHUTEIbHBIX UCTOYHUKOB

1.19

MCIOJIb30BaTh MIPU BHIOJHEHUH YY€OHBIX 3aJaHHi Hay4YHO-TIOMYISPHYIO
TuTepaTypy (PU3NIECKOro comepiKaHus, CIPABOIHBIC MAaTEPHUAIIBI, PECYPCHI CETH
WNutepHer; BnageTh mprueMamMu KOHCIIEKTUPOBAHUS TEKCTA, MPeoOpa3oBaHus
nH(OPMAIIUY U3 OJTHON 3HAKOBOW CHCTEMBI B JAPYTYIO

1.20

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOILEHHUS Ha OCHOBE
uH(pOpMaLUU U3 HECKOIBKMX UCTOUHUKOB (PU3MUECKOTO COJEPKAHUS, ITyOIUUHO
IIPEICTABIIATh PE3YNbTAThI IPOEKTHON MM UCCIIEI0BATENbCKON NEATEIbHOCTH,
IIPU 3TOM I'PAMOTHO UCIOIb30BATh U3YYEHHbII MOHATUHHBIN annapar
U3y4aeMoro pasjena GU3uKU U COMPOBOXKIATh BBICTYILUICHHE MTPE3CHTALUEN C
Y4€TOM OCOOEHHOCTEH ayTUTOPUH CBEPCTHUKOB

1.21

MIPH BBITIOJIHEHUH YUeOHBIX TPOEKTOB U HCCIEN0BaHUHN (U3NYECKUX MTPOLIECCOB
pacnpenensats 00I3aHHOCTH B TPYIITE B COOTBETCTBUH C MOCTABIEHHBIMU
3a/1ayaMu, CJIEIUTh 3a BHINOJHEHUEM IJIaHa JAEHUCTBUN U KOPPEKTUPOBATH €TO0,
a/IeKBaTHO OIICHUBATh COOCTBEHHBIN BKJIA/ B JESATEIbHOCTD TPYIIIBL,
BBICTpanBaTh KOMMYHHUKATUBHOE B3aMMOICUCTBHE, IPOSBIISIS TOTOBHOCTD
paspemiaTh KOHMOIUKTHI

[TpoBepsiembie 371eMEHTHI coaepskanus (9 Kiacc)

Kon
pasnena

Kon

JJICMCHTA

[TIpoBepsiemble 3JIEMEHTHI COICPKAHUS

MEXAHWYECKUE ABJIEHUA

8.1

Mexanuyeckoe aABuxeHue. MarepuanbHas Touka. Cucrema oTcuyera




8.2

OTHOCUTENBLHOCTh MEXAHUYECKOTO JABUMOKCHUA

8.3 PaBHOMEpHOE NPSAMOIMHENHOE TBUKECHHE

8.4 HepaBHoMepHOe npsiMOIMHEHOE 1BHKeHue. CpeHss U MTHOBEHHAs
CKOPOCTb T€JIa IPU HEPABHOMEPHOM JIBHXKEHUU

8.5 Yckopenue. PaBHOYCKOpEHHOE MPSMOJIMHEMHOE IBUKEHUE

8.6 CBo6ogHoe nmagenne. OublThl [anuaes

8.7 PaBHOMEpHOE ABMKEHUE IO OKpYKHOCTHU. [lepuon n yactora
oOpaiuenus. JIunelinas u yrinoBasi ckopoctu. LleHTpocTpemuTenbHoe
yCKOpEeHue

8.8 ITepserit 3akon HeroToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tpernii 3akoH HeroTona

8.11 [TpuHIIMIT CynEepNO3UIINU CUIT

8.12 Cwuia ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cuila TpEHUs CKOJIbKEHUS, CUJIa TPEHUS TIOKOs, APyTrue
BUJIbI TPEHHUS

8.14 Cwita TSKeCTH 1 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEHUE
¢BOOOIHOTO ITaEHUS

8.15 JIBuxenue nianet Bokpyr Connua. IlepBas kocMudeckast CKOpOCTb.
HesecomocTs 1 neperpysku

8.16 PaBHOBecue MaTepuanbHON TOUKH. AOCOIIOTHO TBEPIOE TEIIO

8.17 PaBHOBECHE TBEPIOrO Tea C 3aKPEIJICHHON OChIO BpallleHus. MoMeHT

cuisl. LleHTp TsKRECTH




8.18

Nmnynsc Tena. U3menenue ummyisca. IMIynbsce cuisl

8.19 3aK0H COXpaHEHUs UMITYJIbCa

8.20 PeakTuBHOE ABMXKEHUE

8.21 Mexanuyeckas paboTa U MOIIHOCTb

8.22 PaGota cuit TsbkecTu, ynpyrocty, TpeHus. CBs3b SHEPTUU U PabOThI
8.23 [ToreHunanbHas 3HEPrUs TeNa, HOJHATOrO HaJl HIOBEPXHOCTHIO 3eMJIU
8.24 [ToreHuuanpHas SHEPTUS CKATON MPYKUHBI

8.25 Kunernueckast sHeprusi. Teopema 0 KHHETHYECKON SHEPTUH

8.26 3aKOH COXpaHEHUsI MEXaHHUECKOW YHEPTUU

8.27 [TpakTyeckue paboOTHI:

Ornpenenenne cpeHell CKOPOCTU CKOJBKEHUs OpycKa WITH JBUKEHUS
IapyvKa Mo HAKJIOHHOM MJIOCKOCTH.

OrnpezienieHre yCKOPEHUs Tea Mpyu PaBHOYCKOPEHHOM JIBUKEHUH T10
HAKJOHHOM ILIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHH
IIPU PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HauyalbHON CKOPOCTH.

[TpoBepka runoTessl: €ciu Npu paBHOYCKOPEHHOM JBHKEHUH 0€3
HAYaJIbHOM CKOPOCTH IIYTH OTHOCSITCS KaK psii HEYETHBIX YHCET, TO
COOTBETCTBYIOIIME TPOMEKYTKH BPEMEHHU OJJUHAKOBHI.

HccnenoBaHue 3aBUCUMOCTH CHUJIBI TPCHUS CKOJILXKCHUSA OT CUJIBI
HOPMAJIbHOT'O JaBJICHUA.

Omnpenenenne kKodhHUIIMEHTA TPEHUS CKOBKCHHSL.
OmnpeneneHne KeCTKOCTH PYKUHEIL.

Omnpenenenue pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JIBH>KEHUU
TeNa Mo rOPU30HTAIBHON MTOBEPXHOCTH.




Onpeznenenue pabOThI CHIIBI YIIPYTOCTH MPH MOJABEME TPy3a €
UCTIOJIb30BAaHUEM HEMOBI)KHOTO U TIOJABHKHOTO OJIOKOB

8.28 duznyeckue SABICHUS B IPUPOJIE: IPUIMBHI U OTJIUBBI, IBIKECHHE
riaHeT COTHEYHOW CHCTEMBI, PEaKTHBHOE JABHKCHUE KHBBIX
OpPraHu3MOB

8.29 TexHHYEeCKUEe yCTPOMCTBA: CIIMAOMETD, JATYUKHU IOJI0KEHUS,

paccTOSHUS U YCKOPEHUSI, PAKEThI

MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI

9.1 KonebarenbHoe nrmkenue. OCHOBHBIC XapaKTEPUCTHKH KOJICOAHMIA:
NEepUO/l, 4aCTOTA, AMILIUTY/1a

9.2 MaremaTnueckuil 1 NpyKUHHBINA MasTHUKU. [IpeBparienue sHepruu
IpU KoJIeOaTeNbHOM JIBH)KEHUU

9.3 3aryxaromue konebanus. BeinyxaeHHble konebanus. Pezonanc

9.4 Mexanunueckue BoiaHbl. CBOMCTBa MEXaHUYECKUX BOJIH. [IpoionbHbIE U
norepeyHble BOIHbI. [lJTHHA BOJIHBI U CKOPOCTh €€ PaCIpOCTPaHEHUSI.
MexaHnuecKue BOJIHbI B TBEPJOM Telle, CEHCMUUYECKUE BOJIHBI

9.5 3Byk. ['pomMKkoCTh 1 BbIcOTa 3ByKa. OTpaxkeHue 3ByKa

9.6 WHudpa3Byk U ynbTpa3ByK

9.7 [TpakTuyeckue paboOTHI:

OHpCIIeJ'ICHI/Ie YaCTOThI U IICPUOIa KoJIeOaHUII MaTeMaTHYECKOrO
MasiTHHKaA.

OHpCIIeHeHI/IC YacCTOThI U IICPUOIa KoJIeOaHMt MMPY>KUHHOI'O MasdTHHUKA

HccnenoBanue 3aBUCUMOCTH Ieproa KOJIeOaHUH TTOIBEIIEHHOTO K
HUTU T py321 OT IJIMHBI HUTWU.

HccnenoBanue 3aBUCHMOCTH TTEpHOAa KOJIeOaHUN TTPYKUHHOTO
MasiTHUKa OT Macchl rpysa.

[TpoBepka HE3aBUCHMOCTH TIEpHOIa KoJIeOaHuil rpy3a, MOIBEIICHHOTO




K HUTH, OT MacChl Ipy3a U JKECTKOCTH NpYKUHBL. MI3MepeHune
YCKOPEHHSI CBOOOTHOTO NaJACHUS

9.8 dusnueckue ABICHUS B IPUPOE: BOCIPUATHE 3BYKOB KHBOTHBIMU,
3eMJIETpsICEHUE, CeIICMUYECKHE BOJIHBI, IlyHAMH, X0
9.9 TexHudeckue yCTpoucTBa: 3X0JI0T, UCIOIb30BAHKE YIbTPA3ByKa B

OBITY U TEXHUKE

10 SJIEKTPOMAT'HUTHOE IIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI
10.1 DNeKTpOMarHUTHOE MoJje. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOMCTBa
AIIEKTPOMAarHUTHBIX BOJIH
10.2 [[Ixana 3MeKTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHuTHas npupojaa csera. CKopocTs cBeta. BonHoBbIe
CBOMCTBA CBETA
10.4 [TpakTyeckue paboOTHI:
N3ydeHne CBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIbI0 MOOMIBHOTO
tenedoHa
10.5 dusnueckue sSBICHUS B IPUPOJe: OMOIOrHYecKoe 1eHCTBHE BUANMOTO,
yABTPa(UOIETOBOTO U PEHTTEHOBCKOTO M3ITy4eHU
10.6 TexHUuyecKkue ycTpoHCTBa: UCIOIb30BaHUE 3JIEKTPOMArHUTHBIX BOJIH
JUISl COTOBOM CBSA3U
11 CBETOBBIE ABJIEHU A
111 JIyueBas monens cBera. MIcTOUHMKM cBETa
11.2 IIpssMonMHENHOE pacIpOCTpaHEHUE CBETA
11.3 Otpaxxenue csera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETa
11.4 [Tpenomnenue cBera. 3aKoH peoMiIeHUs cBeTa. [loiHOe BHYTpeHHEE




OTpa’keHHEe CBETa

11.5 Jlunza. Xop stydeit B JIMH3E

11.6 OnTudeckas cucrema goroanmnapara, MUKPOCKOIA M TEIECKOIa

11.7 I'ma3 kak onruueckas cucremMa. biIM30pyKOCTh U JalbHO30PKOCTh

11.8 Paznoxenue 6emnoro cera B criekTp. OnbiTel HetoToHa. CrioskeHne
CHEKTpalibHBIX I[BETOB. Jlucnepcus cBeTa

11.9 [TpakTuyeckune paboOTHI:
HccnenoBanue 3aBUCUMOCTH yTJIa OTPAKEHHUSI CBETOBOTO JIy4a OT yIJia
naJieHusl.
W3ydeHne xapakTepuCcTHK H300pakeHus IpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCMMOCTH yIJIa TPEOMIICHUSI CBETOBOI'O JIy4a OT
yrjla naJeHusl Ha TPaHulle "BO3/IyX - CTEKJIO".
[Tony4yenne n300paxeHuit ¢ MOMOIIBIO COOMPAIOLIEH JTUH3HI.
Ornpenenennie POKYCHOTO PACCTOSTHUS U ONTHYECKOMN CHIIBI
coOuparoIie JTMH3BL.
OMnBITH TIO PA3TIOKEHHUIO OEIIOTO CBETA B CIIEKTP.
OnBITH IO BOCTIPHUSTHIO I[BETA MIPEMETOB IPH UX HAOIIOJICHUN Yepe3
[[BETOBBIE (PUIIBTPBI

11.10 dusnyeckue sBieHus B npupoe: 3atMenus Connua u JIyHsl, 11BeTa
TeJI, ONITHYECKHUE sIBIEHUS B aTMocdepe (1BeT HeOa, pedpakius,
paayra, MUPax)

11.11 TexHUuyecKkue ycTpoHCTBa: OYKU, IEPUCKOII, (poToanmapaT, ONTHIECKHE
CBETOBO/IBI

12 KBAHTOBEBGIE ABJIEHUA
12.1 OmneiTel Pe3epdopna u mranerapHas Moenb atroMa. Moens atoma

bopa




12.2

Wcnyckanue u nornonieHue ceera atomoM. KBantel. JIuneituateie
CIIEKTPBI

12.3 PannoaktuBHOCTh. Anb(a-, 6eTa- U raMMa-u3JIydeHUS

12.4 Crtpoenue atomHoro siipa. HykinonHnast Mojieib aTOMHOTO sijipa.
N3otonsl

125 PangunoaxTtuBHble npeBpaiuenus. [lepuon nomypacnaaa aTOMHBIX siiep

12.6 SnepHbie peakuu. 3aKOHbI COXpPaHEHUS 3apsJ0BOI0 U MacCOBOTO
qHCe

12.7 DOHeprust cBA3M aTOMHBIX a1ep. CBA3b Macchl U SHEPTUU

12.8 Peakiuu cunTesa u aenenus saep. ctounuku sHeprun ConHia u
3Be3]1

12.9 Snepnas sHepreTuka. JleiicTBUE paAMOAKTUBHBIX U3JIy4eHUHN Ha
YKUBBIE OPraHU3MbI

12.10 [TpakTyeckue paboOTHI:
HaGnroneHune CrijIonIHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyUYECHHUS.
HccnenoBanue TpeKOB: U3MEPEHNE YHEPTHU YACTHIIBI TI0 TOPMO3ZHOMY
nyTH (1o ¢otorpadusm).
W3mepenune pannoakTuBHOTO (hoHA

12.11 dusnueckue IBICHUS B IPUPOJIE: €CTECTBEHHBIN paJiMOaKTHBHBIN (oH,
KOCMHMYECKHE JTy4H, paAHOaKTUBHOE H3JIyuYeHHE TPUPOTHBIX
MHUHEpaJIOB, IeHCTBUE paAMOaKTUBHBIX U3TYYEHUH Ha OPraHu3M
YenoBeKa

12.12 TexHu4ecKkne yCcTpoMCTBa: CIIEKTPOCKOII, MHAMBAYAJIBHBIN JO3UMETD,

kamepa Bunbcona




[Tposepsiembie Ha OI'D no ¢usuke TpedoBanus
K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMEI

OCHOBHOT'0 00ITIeTO 00pa3oBaHMs

Kon
IPOBEPSIEMOTO
TpeOOBaHUS

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yabTaTaM 0a30BOT0 YPOBHS
OCBOEHUSI OCHOBHOM 00pa30oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus Ha ocHoBe PI'OC

[Tonumanue ponu GU3MKKA B HAYIHOU KapTHHE MHPA;

c(hOpMHUPOBAHHOCTH 0A30BHIX MPECTABICHUN O 3aKOHOMEPHOM CBSI3U U
MI03HABAEMOCTH SIBJIEHUI MPUPOIBI, O PO IKCIIEPUMEHTA B (PU3HUKE, O
cucTeMoo0pa3yroliei pojau GU3NKHU B pa3BUTUN €CTECTBEHHBIX HAyK, TEXHUKU U
TEXHOJIOTUH, 00 SBONIONMH (PU3NUECKUX 3HAHUN U X POJIM B LIETOCTHOM
€CTECTBEHHOHAYyYHOW KapTUHE MHpPA, O BKJIAJle POCCUNCKHX U 3apyOeKHBIX
YUYEHBIX-(DU3UKOB B pa3BUTHE HAYKH, O0OBSICHEHUE MTPOLIECCOB OKPYKAIOIIETO
MUpa, Pa3BUTUE TEXHUKU U TEXHOJIOTUN

3HaHMs 0 BUAAX MaTepuu (BEIIECTBO U MOJIE), O IBMKEHUHU KaK criocode
CYLIECTBOBAHMSI MaTEPHH, 00 AaTOMHO-MOJIEKYJIIPHOM TEOpUU CTPOCHUS

BEIIECTBA, O PU3NYECKON CYIIHOCTH SBIEHUH NMPUPOJbI (MEXaHUYECKHUX,
TEIJIOBBIX, AJIEKTPOMAarHUTHBIX U KBAaHTOBBIX );

YMEHHUE pa3auyaTh sIBJICHUS IO ONKMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMUX JaHHOE (PU3NYECKOE SIBJICHUE;

YMEHHE pacro3HaBaTh MPOSIBICHNE U3YUYEHHBIX (DU3MUECKUX SIBJICHUN B
OKpY>KaIoIlleM MUPE, BbIIETAS UX CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)

BJI&[[GHI/IG OCHOBaMH ITOHSITUIHOTO arrmapara 1 CMMBOJIMUCCKOTO A3bIKa (1)I/I3I/IKI/I
" UCIIOJIb30BAHUC UX IJId PCIICHUA y‘-ICGHBIX 3a4a4,

YMEHHE XapaKTepU30BaTh CBOWCTBA Tell, GPU3MUECKUE SBJICHHUS U MTPOLIECCHI,
UCTOJNB3Ys YHIaMEHTAIbHBIE ¥ SMIUPHUYECKHUE 3aKOHBI




YMeHue ONMUChIBaTh U3YYCHHBIE CBOWCTBA TEN U (PU3HUECKUE SBIICHUS,
UCTIOJB3YST (PU3HUECKUE BETMUNHBI

Bnagenue ocHOBaMU METOJIOB HAYYHOT'O TIO3HAHUSI C YUE€TOM COOJIOICHUS
MpaBmJI 0€30MacHOro TPyAa:

HaOmoIcHne PU3NIECKUX SBJICHUI: YMEHHE CAaMOCTOSATEIILHO COOMPATh
IKCIIEPUMEHTAIbHYIO YCTAHOBKY M3 TAaHHOTO Habopa 000pyIOBaHUS 110
HUHCTPYKIIMHU, OIIMCHIBATH XOJI OIMBITA M 3alKChIBATH €TI0 PE3yJIbTaThI,
(hopMyIIMpPOBATh BHIBOJIBI;

IIPOBE/ICHUE NMPSIMBIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEJIUUUH: YMEHHE
IUTAHUPOBATh U3MEPEHHUSI, CAMOCTOSITEILHO COOMPATh SIKCIEPUMEHTATIBHYIO
YCTaHOBKY I10 MHCTPYKIIMH, BBIYUCIIATh 3HAYCHNE BEJIMYMHBI U aHAJIM3UPOBATh
IIOJIyYEHHBIE PE3YJIbTaThl C YUETOM 3aIaHHON ITOIPEIIHOCTH PE3yIbTaTOB
U3MEPECHU;

MMPOBCACHUEC HECIOKHBIX OKCIICPUMCHTAJIIbHBIX HCCHCHOBaHHﬁ; CaMOCTOATCIIbHO
CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY U ITPOBOAUTDH UCCIICAOBAHHUE 110
HUHCTPYKIUHU, TPCACTABIATH NOJTYUCHHBIC 3aBUCUMOCTHU (1)I/I3I/I‘-ICCKI/IX BCJIMYHUH B
BUC Ta6J'[I/III n Fpa(l)I/IKOB, YUYHUTBIBATH NMOTPCIIHOCTH, AC€JIaTh BBIBOJBI 11O
pe3yjibTaTaM HCCICIOBaHUA

[ToHnMaHMe XapaKTepHBIX CBOICTB (hru3nUYecKUX Mojesel (MaTepuaibHas TOUKa,
a0COJIIOTHO TBEPJOE TEJIO0, MOAEIN CTPOCHHUS Fa30B, )KUKOCTEN U TBEP/BIX Tel,
IJIaHeTapHasi MOJIeNIb aTOMa, HYKJIOHHAsI MOJIeJIb @aTOMHOT'O Si7Jpa) U YMEHHE
MIPUMEHSITh UX JIJI51 OOBSICHEHUS (PU3NUECKUX TPOLIECCOB

YMeHue o0bSICHATh (PU3NUECKUE MPOLIECCHI M CBOMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CUTYallUH NMPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa, B YACTHOCTH,
BBISIBJISATH IPUYUHHO-CIIEJICTBEHHBIE CBSI3U M CTPOUTH OOBSICHEHHUE C OTIOPOM Ha
M3Y4YEeHHbIE CBOMCTBA (PU3MUYECKUX SIBICHUN, GPU3NUECKUE 3aKOHBI,
3aKOHOMEPHOCTH B MOJIEIIH

YMeHue peniath pacueTHbie 3a1a4n (Ha 6a3e 2 - 3 ypaBHEHHI ), UCTIONB3Ys
3aKOHBI ¥ POPMYIIBI, CBS3BIBAIOIINE (PU3NIESCKUE BEINYMHBI, B YACTHOCTH,
3aMUChIBaTh KPAaTKOE YCIOBUE 33/1a4H, BBISIBISATH HEAOCTAIOIINE JIAaHHBIE,
BBIOMpATH 3aKOHBI U (POPMYITBI, HEOOXOIUMBIE IS €€ PEIIESHUSs, HCTIOIh30BaTh
CIPaBOYHbIE TaHHBIE, TPOBOJAUTH PACUEThI U OLICHUBATH PEATUCTUYHOCTh
MOJIYYEHHOT0 3HAUYEHUS (PHU3HUECKO BEJIMYUHBI; YMEHHUE ONPEIeIATh
pa3MepHOCTh GU3UYECKOM BETMYUHBI, TOJIYYSHHON MpU PEIIeHUH 3a1a4u




YMeHHe XxapakTepu30BaTh IPUHLUIIBI ICUCTBUSA TEXHUYECKUX YCTPOUCTB, B TOM
quclie OBITOBBIX MPUOOPOB, U IPOMBIIUIEHHBIX TEXHOJIOIMUYECKUX MPOLIECCOB I10
UX ONMCAHUIO, UCIOJIb3Ys 3HAHUS O CBOMCTBAX (PM3NUECKUX SBJICHUN U
Heo0XoAuMble GU3NYECKHE 3aKOHOMEPHOCTH

10

VYMeHune ucIojib30BaTh 3HAHUS O (1)I/I3I/I‘-IGCKI/IX SABJICHUAX B HOBCCIIHCBHOﬁ KHU3HU
11 obecriedeHrs: 6e30MacHOCTH MpH 00paleHnH ¢ OBITOBBIMH MPHOOpaMH U
TEXHHYECKUMH YCTPOHCTBAMH, COXPAHEHHS 37I0POBbSI U COOIIOJICHHS HOPM
HKOJIOTHYECKOTO TTOBEACHHS B OKPYXKAIOIIEH cpejie; TOHUMaHUe HEOOXOAMMOCTH
HNPUMEHEHUSI JOCTIDKCHUH (DM3UKU M TEXHOJIOTUH IS PAllHOHAILHOTO
HOPUPOIONIOIH30BAHUS

11

OmnbIT IOKCKA, TPEOOPa30BaHUS U TIPEICTaBICHHUS HHDOpMauu (HU3HIECKOTO
coJiepKaHusl C UCIOJIb30BAaHUEM MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIL;

YMEHHE OIICHUBATh JIOCTOBEPHOCTh MOJyUYEeHHOU MH(DOPMAIIMY HA OCHOBE
HMMEIOIINXCS 3HAHUI U JOMOJHUTEIbHBIX HCTOYHHUKOB;

YMEHHE UCIONIb30BaTh MPH BBHITTOTHEHUH YUeOHBIX 33aJaHII HAy4YHO-
MONYJIIPHYIO JIUTEPATYPY (PU3NUECKOTO COACPIKAHUS, CIIPABOYHBIC MATEPUAITHI,
pecypcel cetu UHTEpHET;

BJIaJIeHHe 0a30BBIMM HaBbIKaMU IIpeoOpa3oBaHus MH(pOpMaIUK U3 0THON
3HAKOBOW CHUCTEMBI B IPYTyI0; YMEHHUE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U
YCTHBIE COOOIIEHUS HAa OCHOBE MH(OPMALIMK U3 HECKOJIBKUX HCTOUHUKOB

[lepeuens aeMeHTOB coaepxkaHusl, mposepsieMbix Ha OI'D no pusuke

Kon

[TIpoBepsieMblIil AIEMEHT COAEPHKAHUS

MEXAHUWYECKUE ABJIEHUA

11

Mexanunueckoe aBuxeHue. MarepuanpHas Touka. Cucrema orcyera. OTHOCUTEIBHOCTh
JIBUOKCHUS

1.2

PaBHOMepHOE 1 HepaBHOMEpHOE ABMKEeHUE. CpeltHsis cKopocTh. Dopmyia ais
BBIUHCIICHUS CPEAHEN CKOPOCTH:




S
V:_
t

1.3

PaBHOMEpHOE TPSAMOJIMHEMHOE JBUKEHUE. 3aBUCUMOCTh KOOPJIMHATHI TeJla OT BPEMEHHU
B CIy4yae paBHOMEPHOTO MPSIMOJUHEHHOTO JBUXKEHUS:

X(t) = x0 + wvxt.

I'paduku 3aBUCUMOCTH OT BPEMEHH IS IPOCKIIMH CKOPOCTH, MPOEKLIUHU TTEPEMEIICHNS,
IIyTH, KOOPAUHATHI IIPX PABHOMEPHOM IIPSIMOJIMHEMHOM JIBUKEHHUH

14

3aBHCHUMOCTD KOOpAUWHATHI TCJIa OT BpEMCHHU B CIIy4a€ paBHOYCKOPCHHOI'O
HpHMOHHHeﬁHOFO JABHMOXKCHUA:

2
X(t) =%, +V,, t+a, %

@opMyIIBI 1JIs1 MPOEKIMH ITIEPEMELEHUS, TPOCKIIUU CKOPOCTH U MMPOEKLIUN YCKOPEHMS
IIPY PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKECHUU:

t2
sx(t)=v0X-t+aX-E,

Vx(t) = VOx + a‘x 't’
ax(t) = const,
V2X2 - VIX2 = 2axsX.

I'paduiku 3aBUCMMOCTH OT BPEMEHH ISl IPOEKIMH YCKOPEHUS, MPOEKIIUU CKOPOCTH,
IIPOCKLUHU MTEPEMELICHUS, KOOPAUHATHI IIPU PAaBHOYCKOPEHHOM IIPSIMOJIMHEUHOM
JBUKECHUU

1.5

CBoboaHoe nagenue. @opmyJibl, ONUCHIBAIOLINE CBOOOIHOE MaJIeHHE Teja 110
BEPTHUKAIH (ABM)KEHUE TeJla BHU3 UM BBEPX OTHOCUTEIHHO MOBEPXHOCTU 3€MJIH ).
I'paduku 3aBUCMMOCTH OT BPEMEHH ISl POCKIMK YCKOPEHUsI, TPOEKLIUU CKOPOCTH U
KOOpJIUHATHI IPU CBOOOAHOM Ma/ICHUH Tella IO BEPTHUKAIH




1.6

CKopocTh paBHOMEPHOTO ABMKEHMSI T€Ja 110 OKPYKHOCTH. HarpaBiieHue ckopocTH.

dopmyna s BBIYUCICHUS CKOPOCTH Yepe3 paauyc OKPYKHOCTH U IIEPUO]T OOpaIeHUsI:

27R
V=",

LentpoctpemurensHoe yckopenue. Hampapienue HeHTpoCTpEMUTETLHOTO YCKOPEHUS.
dopMyia JiJ1sl BBIYUCICHUS YCKOPEHUS:

_v
a,=—=

®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpalLCHUS:

v=1
T
1.7 Macca. [InmotHOCTh BemecTBa. @opmyrna st BBIMUCICHHS TUIOTHOCTH:
_n

Y
1.8 Cuna - BekTopHas ¢pusudeckas BenuurnHa. CliokeHue cui
1.9 SABnenune nnepuuu. llepssiii 3akoH HeroToHa
1.10 Bropoii 3akon HeroToHa:

F=m-a

CoHaripaBlieHHOCTh BEKTOpa YCKOPEHUS Tejla U BEKTOpa CUJIbI, IeHCTBYIOIIEH Ha TENo
1.11 Bsaumopeiictsue ten. Tpetuii 3akoH HeroToHa:

IEZHI = _lfhz
1.12 Tpenue nokos U TpeHUe CKoIbKeHus. Dopmyra i BBIYUCICHHUSI MOLYJISl CHITBI TPEHUS




CKOJIB)XCHHUA

F,=u1-N

1.13

Hedbopmarus Tema. Yrpyrue u Heynpyrue negopmanun. 3akoH ynpyrou aehopmaruu
(3akoH I'yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTCHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

F=g.MM

RZ

Cuia TSKeCTH. YCKOpeHI/IC CBO6OI[HOI"O naacHus;d.

q)OpMy.Ha JUIA BBIYUCJIICHUS CUJIBI TAXKECTHU BOJIH3H IMMOBEPXHOCTHU 3eMi:

F=mg.

JiBmxenue mianet Bokpyr Connua. [lepBas kocmudeckast ckopocts. HeBecomocTs 1
neperpys3Ku

1.15

I/IMHy.]'ILC TCJIa - BEKTOPHAA (I)I/I3I/IIICCK8.$I BCIIMYHHA.

NMmynsc cuctemsl Ted.

N3menenne nmmynbca. IMnynbce cuisl

1.16

3akoH COXpPAaHCHUA UMITYJIbCa JJIA SaMKHYTOﬁ CUCTCMBI TCII:

p =myV, + m,, = const.

PeakTuBHOE NBUKEHUE

1.17

Mexannueckasi pabora. @opmyra 175l BBIYUCIEHUS paOOThI CHIIBL:




A=Fscosa.

Mexanndeckast MOIIHOCTB:

N =2
t

1.18

Kunernueckas u MOTCHIHAaJIbHAas SHCPIrus.

CDOpMy'J'Ia JJIA BBIYHMCIICHUA KUHETHYECKOU OHCPIruu:

TeopeMa 0 KHHETHYECKON YHEPTHH.

®opmyia 1715 BBIYUCIICHUS TOTEHIIMAIBHOW SHEPTUH TeJa, MOAHATOT0 Hajl 3eMIeil:

Ep = mgh

1.19

Mexann4geckas SHEPTU:

E = Ek + Ep.

3aKOH COXpaHEHMs] MeXaHU4eCKol sHeprun. Popmysa s 3aKOHA COXPaHEHUs
MEXaHNYECKON YHEPTHUU B OTCYTCTBUE CUJI TPEHUS:

E = const.

[IpeBpamieHne MEXaHMYECKOW SHEPT UM MPH HAJTTMYUU CHIIBI TPEHUS

1.20

IIpocTeie MexaHu3Mbl. "30510TO€E IPaBUIIO" MEXaHUKH.
p p

Prruar. MoMeHT CUIIBL:

M = FI.

VYcnoBue paBHOBECHS pblyara:




M1+M2+..=0.

[ToaBv>XHBIN ¥ HEMMOABMKHBII OJIOKH.

_ A'IOIIESHaﬂ
’]’] =

KIIZI mpocThIX MEXaHU3MOB, Aampasn

1.21 JlaBieHue TBEpAOTO Tea.
dopmyia 1715 BBIYUCIICHUS AaBJICHUS TBEPOTO Tena:
D= F
S
JlaBnenue raza. ATMocqepHoe AaBICHHE.
I'mapocraTtuyeckoe JaBieHUE BHYTPH KUAKOCTH.
dopmyna 1715l BRIYACICHUS TaBJICHUS BHYTPH KHUJIKOCTH:
p = pgh + paTM
1.22 3axoH [lackans. I'mapaBnudeckuil npecc
1.23 3akoH Apxumena. @opmyna sl ONPEIeIeHUs BBITAIKABAOIIEH CHIIBI, IEUCTBYIOIIEH
Ha TeJOo, MOTPYKEHHOE B KHUIIKOCTh WA Ta3:
I:Apx. = pgv .
YcnoBue mraBanus tena. [lnaBanue cyioB u BO3AyXOIUIaBaHHE
1.24 Mexanunueckue kojaeOaHus. AMIUIUTY/a, IEpUOJ U yacToTa Konebanuit. dopmyna,
1
V==
CBSI3bIBAIOIAS YACTOTY U NMEPHOA KOIeOaHUI: T
1.25 MareMaTnueckuil ¥ pyKUHHBIA MasTHUKU. [IpeBpaluenue sHepruu npu

KOJIE0ATEIIbHOM ABUKECHUU




1.26

3aryxatomue Konebanus. BeinyxeHusie konebanus. Pezonanc

1.27

MexanndecKre BOJIHEI. HpO,Z[OJ'II)HBIe H IOINCPCUYHBIC BOJTHBI. I[J'II/IHa BOJIHBI 1 CKOPOCTb
PacipoCTpaHCHHA BOJIHBI:

A=Vv-T

1.28

3Byk. [’ poMKOCTB 1 BbICOTa 3BYKa. OTpakeHUE 3BYKOBOM BOJIHBI HA TPAHMIIE JBYX CPEN.
WHudpa3Byk U ynbTpa3sByk

1.29

[IpakTuueckue paboThI

N3mepenne cpeqHell II0OTHOCTU BEIECTBA; apXUMEAOBOU CUJIbI; )KECTKOCTH MPY>KUHBL;
Kod(duLeHTa TPEHUS CKOJBXKEHHSI; paOOTHI CUJIBI TPEHUS, CHIIbI YIPYTOCTH; CpeaHeH
CKOpPOCTH JIBHXKEHUS OpycKa 10 HAKJIOHHOM MJIOCKOCTH; YCKOpeHUs OpycKa mpu
JBIKEHUHU 110 HAKJIOHHOW MJIOCKOCTH; YaCTOTHI U MEeproa KojieOaHun
MaTeMaTUYeCKOro MasiTHUKA; YaCTOTHI U MIEPHO/Ia KOJICOaHUI MPY>KMHHOTO MasiTHUKA;
MOMEHTa CHUJIbI, JCHCTBYIOLIErO Ha PhlYar; paboThl CUJIbI YIPYTOCTH MPU MOTBEME
rpy3a ¢ MOMOIIBIO HEMOABUKHOTO 0JI0KA; pabOThl CHJIBI YIIPYTOCTH MIPHU TIOIBEME TPy3a
C TIOMOIIIBIO TOABMKHOTO OJI0Ka.

HccnenoBanue 3aBUCMMOCTH apXUME0BOM CHIIBI OT 00beMa MOTrpy>KEeHHOM YacTH Tesa
" OT INIOTHOCTH XUJKOCTH, HE3aBUCUMOCTH BI)ITaJ'IKI/IBaIOHIeI\/JI CHJIBI OT MAacCChI T€Jia,
CUJIBI TPEHUS CKOJIBKEHUS OT CUJIbIl HOPMAJIbHOTO JABJICHUS U OT POJIa TOBEPXHOCTH;
CHJIBI YIIPYTOCTH, BOSHHUKAIOIIEH B MPY>KUHE, OT CTETIEHU AePOpMAaIliH MPY>KUHBL,
yCKOpeHUs OpycKa OT yIJia HaKJIOHA HaMpaBIIAOIIeH; eproaa (4acToThl) KoJeOaHMi
HUTSHOTO MasATHUKA OT JUTMHBI HUTH; IEPUO/Ia KONeOaH MPYKUHHOTO MasiTHUKA OT
MAacChl Tpy3a U KECTKOCTH MPYKUHBI; UCCIIEIOBAHNE HE3aBUCUMOCTH TIEPHOIa
KOJIeOaHU HUTSHOTO MasiTHUKA OT MacChl rpys3a.

HpOBCpKa YCJIOBUA paBHOBCCHUS pblUara

1.30

Pu3nyuecKue SBICHUS B IPUPOJIE: IPUMEPBI ABUKEHUS C PA3ITUYHBIMA CKOPOCTSIMU B
YKUBOW M HEXKUBOM MPUPOJIE, NENCTBUE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE, IPUIINBBI U
OTJIUBBI, ABUKEHHE M1aHeT COTHEUYHOM CUCTEMBI, PEAKTUBHOE ABM)KEHHUE KHUBBIX
OpPTraHU3MOB, PbIYary B TEJIE YeIOBEKa, BIUSHIE aTMOC(HEPHOT0 JaBJICHUS HA )KUBON
OpraHu3M, IJIaBaHKue pbI0, BOCHPUSATHE 3BYKOB KHUBOTHBIMH, 3€MIIETPSICEHUE,
CEHCMUYECKHE BOJIHBI, LIyHAMH, X0

1.31

TexHuyeckue ycTpoicTBa: CIIUIOMETP, NaTYUKHU MOJO0KEHUS, PACCTOSHUS U YCKOPEHHUS,
JUHAMOMETD, MOAIIUITHUKY, PAKEThI, phlyar, MOJBUKHBIA U HETIOJBUKHBIN OJIOKH,
HAKJIOHHAS [JIOCKOCTh, MPOCTHIE MEXAaHU3MEI B OBITY, COOOIIAIOIINECS COCY/IbI,
YCTPOMCTBO BOJIOTPOBO/IA, THIPABIUYECKUHN TIPecC, MAaHOMETp, OapoOMeETp, BHICOTOMED,




MOPIIIHEBOM HACOC, apEOMETP, IXOJIOT, UCTIOIB30BAHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEIUVIOBBIE ABJIEHUA

2.1 OCHOBHBIE TIOJIOKEHHUS MOJIEKYIISIPHO-KMHETHYECKOW TEOPHH CTPOCHHUS BEIIECTBA.
Mopenu TBepAOTo, XKHUAKOTO M ra3000pa3Horo COCTOAHMH BemecTBa. Kpucramnnueckue
u amop(dHbIe Tena

2.2 JiBrrkeHue yactull Beniectsa. CBsA3b CKOPOCTU ABUKEHMS YACTHUL] C TEMIIEPATYPOH.
BpoynoBckoe nBuxkenue, mupdysus

2.3 CMaunBaHUE U KalWUISIPHbIE SBJICHUS

24 TennoBoe paciMpeHue U cxaTue

2.5 TennoBoe paBHOBeCHE

2.6 Buytpennss sneprusi. Pabota u teronepenadya kak criocoObl K3MEHEHUS! BHYTPEHHEN
SHEPTUU

2.7 Bunsl Tenonepeaayn: TEIONPOBOJHOCTh, KOHBEKIIHS, N3Ty4eHUE

2.8 HarpeBanune u oxnaxaenne Ten. KonmuecTBo TeIUIOTH. Y IeNbHas TeI0EMKOCTh!
Q=cm(t2 - t1)

2.9 3aKOH COXpaHEeHHUs1 PHEPTUH B TEIUIOBBIX MpoIeccax. Y paBHEHHE TEIIOBOTO OanaHca:
QL+Q2+..=0

2.10 Hcnapenue u koHaeHcaus. Vi3MeHeHne BHyTpeHHEN SHEPTruM B MPOLIECCe UCTIAPEHUS U
KoHAeHcanuu. Kunenue sxuakoctu. Y aenbHas TEmioTa napooopa3oBaHus:
=2

m
2.11 BraxxnocTs Bo3myxa




2.12

[InaBnenue u xpucraumsanus. Mi3MeHeHne BHYTpEHHENW SHEPIUM [IPU IIJIaBICHUU U
KPUCTAJIIU3aluu. Y 1eNbHAs TEII0Ta IUIaBICHU:

>
I
3 |0

2.13

BHYTpeHHﬂH OHEPIUs CropaHus TOILJIMBA. y,Z[CJ'IBHaH TCIIOTA CropaHHrs TOIIJIMBA:

3 |O

2.14

[Tpunuuns! padots! Temnosbix asurareneil. KITJ[ reroBoro asuraresns

2.15

[IpakTuueckue paboThI

H3mepenue yaeabHOM TEMI0EMKOCTH METAIUIMYECKOT O LIMIIMHAPA; KOIUYECTBA
TEIUIOTHI, TOJTyYEHHOTO BOJIOH KOMHATHON TeMITEpaTypbl (GUKCHPOBAHHOMN MaccChl, B
KOTOPYIO OIYILEH HarpeThlii WINHJIP; KOJIMYECTBA TEILUIOTHI, OTAAHHOIO HArPETHIM
LUJIUHIPOM, IIOCJIE OIIYCKaHUs €ro B BOJY KOMHAaTHON TEMIIEPATYPbI; OTHOCUTEIBHON
BJI&YXKHOCTH BO3/yXa; yAEIbHON TEIUIOTHI IUIABJICHUS JIbA.

HccnegoBanne H3MEeHEHHS TEMIICPATYPhbI BOJALI ITPHU PA3JIUMYHBIX YCIIOBUAX; SIBJICHUA
TeII000MeHa Ipu CMCIINBAHNU XOJIOJHOH U FOpr‘-ICfI BOJBbI; ITpOIIE€CCa UCITAPCHUSA

2.16

dusunueckue IBICHUA B npupoac: MOBEPXHOCTHOC HATAXKCHUC U KAITUJIJIAPHBIC ABJICHUA
B IIPUPOJIE, KPUCTAILIBI B IpUpoIe, m3nydeHne ColHIa, 3aMep3aHne BOJIOEMOB,
MOpPCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHeTa

2.17

TexHnuyeckue ycTpoicTBa: KanuUIApbl, IPUMEPHI UCTIOIb30BaHUS KPUCTAJIIOB,
KHUJKOCTHBIM TEPMOMETP, AAaTUUK TEMIIEPATYPHI, TEPMOC, CHCTEMA OTOIUIEHHS JOMOB,
TUTPOMETPHI, IICUXPOMETP, TapoBast TypOUHa, TBUTATENIb BHYTPEHHETO CrOpaHUs

OJIEKTPOMAT'HUTHBIE ABJIEHHUA

3.1

3J'IeKTpI/I3aI_II/I${ TCII. I[Ba BUJIAd SJICKTPUYCCKUX 3apsA 0B

3.2

B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona

3.3

3aKOH COXpaHEeHHUs DIIEKTPUUYECKOTO 3apsiia




3.4

Dnektpuueckoe noie. HanmpsixkeHHOCTh 5ekTpruyeckoro noss. [Ipunnumn
CYTNEPIIO3UIINH JIEKTPUUECKHUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenn OJICKTPUYCCKUX 3apsAd0B. HeﬁCTBHC SJICKTPHUYCCKOI'O IT0JIA Ha SJICKTPUYCCKHUEC
3apsbl. HpOBO,I[HI/IKI/I " AUSJICKTPUKHU

3.6

[TocTostHHBIN 2nekTpruyecKkuii TOK. JleiicTBUA 3nekTpudeckoro Toka. Cuma Toka.
Hanpsioxenue.

1=
t

u=-A
q

3.7

DJIEKTPUYECKOE CONPOTUBIICHHE. Y ICTTbHOE AIEKTPUIECKOE COMPOTUBIICHHE:

3.8

3axon Oma U1 ydacTKa IEeKTPUYECKOM Lemnu:

U
R

3.9

IlocnenoBareabHOE COCAUHEHNIE IMPOBOAHUKOB:

11=12;U=U1+U2;R=R1+R2.

HapaJ'IJ'ICJ'ILHOe COCAUHCHUC ITPOBOAHUKOB PAaBHOI'O COITPOTHUBIICHUS:

R R

Ul=U2:1=11+I2 2,

CwMerniagHbIE COCIUHCHUA ITPOBOAHHUKOB

3.10

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.




A=U-1-P=U"1

3.11

3akoH J[xoyns-Jlenna:

Q=I2-R-t

3.12

OmnbIT Opcrena. MarHuTHOE 1oJie NpsIMOTO MPOBOAHUKA C TOKOM. JIMHUM MarHUTHOMN
WHIYKLIUU

3.13

MarsuTHoOe noje NOCTOSHHOIO MaruuTa. B3anmojeiicTBre MOCTOSSHHBIX MATHUTOB

3.14

JlelicTBME MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM

3.15

OmnpiTel Dapanes. SBneHue >neKTpoMarouTHON HHAYKIUU. [IpaBumo Jlenma

3.16

[IpakTuueckue paboThI

I/ISMepeHI/Ie QJICKTPHUYICCKOT'O COMPOTUBJICHUA PE3UCTOPA; MOIIHOCTH JJICKTPUICCKOT'O
TOKa, pa6OTBI QJICKTPHUYICCKOI'O TOKA.

HccnenoBanme 3aBUCUMOCTH CHITBI TOKA, BO3HUKAIOIIETO B IPOBOIHUKE (PEIUCTOPHI,
JaMIIOYKa), OT HAMPSHKEHHS Ha KOHIAX MPOBOHUKA; 3aBUCUMOCTH COITPOTUBIICHUS OT
JUTMHBI TPOBOAHMUKA, IUIOLIAH €r0 MONEPEYHOT0 CEYEHUS U YAEIBHOIO
CONIPOTHUBJICHHUS.

IIpoBepka nmpaBuiia AJis 2JIEKTPUUIECKOTO HANIPSHKEHUS MIPH NTOCIIEJ0BATEIbHOM
COEMHEHUH NTPOBOJHUKOB; IIPABUJIA ISl CHJIBI DJIEKTPUYECKOT0 TOKA IIPU
napajyuieIbHOM COEIMHEHNUU MTPOBOAHHUKOB (PE3UCTOPHI U JIAMITOUKA)

3.17

dusnyueckue SBICHUS B IPUPOJIE: MIEKTPHUECKHUE SIBJICHUS B aTMOcdepe,
ANEKTPUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE T0JIe 3eMJITH, Ipei MOITIOCOB, POIb
MarHUTHOTO TOJIA JIs )KM3HU Ha 3emiie, OJISIPHOE CUSTHUE

3.18

TexH4ecKue ycTporcTBa: AIEKTPOCKOT, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CYETUUK
AIIEKTPUIECKOM DPHEPTUH, DIIEKTPOOCBETUTEIHHBIC TPUOOPHI, HArPEBATEIHHBIC
AIEKTPOIPUOOPHI (IPUMEPHI), IITEKTPUICCKUE TTPETOXPAHUTEIN, IICKTPOMATHUT,
AJEKTPOABUTaTENb MOCTOSHHOTO TOKA, TEHEPATOP MOCTOSHHOTO TOKA

3.19

OnexTpoMarHuTHbIE BOJIHBI. [1Ikana 37eKTpOMarHUTHBIX BOJIH




3.20

JlyueBas monens cBera. lIpsmonnHelHOe pacpoCTpaHEeHUE CBETa

3.21 3akoH oTpaxkeHus cBeta. [1mockoe 3epkaino

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETA

3.23 Hucnepcus ceera

3.24 JIunza. Xop nyyelt B muH3e. DOKYCHOE pacCTOAHUE JIMH3bL. ONTHYECKAs CUjla JIMH3bI:
D=1/F

3.25 I'na3 kak ontuyeckas cucrema. Onruyeckue npudopsl

3.26 [IpakTrueckue paboThI
N3mepenune onTudeckoi CHIIbI cOOMparoieil TMH3bI; (POKYCHOTO PACCTOSHHUS
cobupartorieit JIMH3bI (110 CBOWCTBY PaBEHCTBA pa3MepOB MpeaAMeTa U N300pakeHus,
KOTJla IpeIMET PacIioyio’KeH B IBOMHOM (pokyce), moKa3aTess MpeoMIICHHs CTEKIIA.
HccnenoBanue cBoiicTBa M300paXKeHUs, OITYYEHHOTO C IIOMOLIbIO cOOMparoLIeit
JIMH3BI; U3MEHEHUs (POKYCHOTO PACCTOSTHUS IBYX CIIOKEHHBIX JIMH3; 3aBUCUMOCTH yIiia
IIPEJIOMIJICHHUS] CBETOBOIO JIyda OT YIJla MaJeHHs Ha TpaHulle "BO31yX - CTEKI0"

3.27 dwusnueckue sBieHus B mpupoe: 3arMeHust Conana u JIyHbl, IIBeTa TeJ, ONTHYECKHE
sBJIEHUs B aTMoc(epe (1BeT Heba, peppakuus, paayra, MUPax)

3.28 TexHuueckue ycTpoicTBa: 0UKH, HEPUCKO, (OoToanapar, ONTHYECKUE CBETOBOIbI

4 KBAHTOBEBGIE ABJIEHUA

4.1 PagnoaktuBHOCTh. Anb(da-, 6eTa-, ramma-uznydenus. Peakiuu anbda- u 6era-pacnana

4.2 OmnbiThl Pesepdopaa no paccesnuto anbga-uactuil. [lnanerapHas Moaens aToma

4.3 CocraB aromHoro siapa. M3otormbr

4.4 IIepuon nonypacnana aTOMHBIX SAEP




4.5

SAnepHble peaky. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U MACCOBOT'O UUCEI

4.6 dusnueckue sBICHHS B IPUPOJIE: €CTECTBEHHBIN paJOaKTUBHbIN (POH, KOCMHUYECKHE
JIy4H, paAMOAaKTUBHOE U3Iy4CHHUE IPUPOAHBIX MUHEPAJIOB, IEHCTBUE PAJIUOAKTUBHBIX
U3JIy4E€HUH Ha OPraHU3M 4eJI0BeKa

4.7 TexHudeckue ycTpoucTBa: CIIEKTPOCKOIl, MHAUBUAYAIbHBIN TO3UMETP, Kamepa

Bunbcona, simepHas sHEpreTuka




TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsn4yecTBo 4acos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHICCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 6 1 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 12 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, KUAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapitetine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edsoo0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 9 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P
> 460Ta ¥ MOIHOCTE 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > L https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas oneprits 4 15 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 10.5



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

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Konrpoubnbie IIpakTHyeckue (uubp )
NMPoOrpamMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TerioBble siBjeHUs
. bubmuorexa [JOK
11 CrtpoeHue u cBOWCTBA BELIECTBA 7 https://m.edsoo.ru/7f418 1ce
bubmuoreka [JOK
1.2 T 21 1
SIDIOBHIS HPOHECCHl 3 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nes 2. DinekTpuyecKkue H MATHUTHBIC SIBJICHUSA
DNeKTpUUYeCcKue 3apsibl. 3apsHKEHHBIE Tella bubnmnorexa [JOK
2.1 . 6
7 X B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOsIHHBIN 27EKTpUYECKUN TOK 21 1 5.5 https://m.edsoo.ru/7f418 1ce
bu6mmoreka [JOK
23 MarHuTHEIC AB1CHIA 6 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 4 1
SMEKTPOMATHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 10



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

TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoJsun4vecTBo 4yacoB JJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne n/m P Konrpoubnble IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pasznen 1. Mexanunueckue siBJeHUSA
11 MexaHndeckoe IBUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B I 20 1 2
SAMMONCHCTBIC Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 10 2
3aKOHEI coXpaHeHus https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pa3znen 2. Mexanuuyeckue KoJ1e0aHNsA U BOJTHBI
bu6mmoreka [JOK
2.1 M 7 1 3
CXAHMIECKHE KOTeOaNu https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M ) 1
CXAHWICCKHC BOTHBL. 3BYK 8 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMAarHUTHOE MOJIE U 6 bubnmoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pasznen 4. CBeToBbBIC ABJICHUS
4.1 3aKOHBI pacOpOCTPAHEHUS CBETA 6 bubmorexa [TOK
' pactpoctp https://m.edsoo.ru/7f41a4a6



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

bubmuorexa [JOK
4.2 JIuH3bl 1 onTHYECcKUE TPUOOPHI 6 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paznen 5. KBanToBbI€ sIBJIEHHSI
bu6mmoreka [IOK
5.1 Hcnyckanue u MorJIonieHue CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 CTpOCHHE ATOMHOTO AApa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIM I MOYJIb
[ToBTOpEeHHE M 0000IIIEHNE COepKAHUS bubmuorexa [JOK
6.1 9
Kypca ¢pu3uku 3a 7-9 Kimace https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 10



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

HOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoububie IlpakTunuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
BBOHBIN HHCTPYKTaX MO OXpaHe
Tpyna. Pusnka — HayKa O IPUPOJIE. 1
SBnenus npupobl
[TepBUYHBII HHCTPYKTAX Ha paboyemM 1
Mecte. Puznueckue BICHUS
du3nYecKue BEIIMYNHBI U UX 1
U3MEpPEeHUE
Jlaboparopuas pabora "Onpenencaue
LIEHBI JCJICHUS KA 1 1
M3MEPHUTENBHOTO npudopa"
MeTo/1I Hay4YHOTO TTO3HAHMUS.
Onucanue GpU3MUECKUX SBICHUH C 1 bubmmorexa LIOK
N https://m.edsoo.ru/ff09f72a
MTOMOIIBIO MOJIeTIeH
JlaGopatopHnas padora "HN3mepenue 1 1
00BEMa JKUIKOCTH U TBEPIOTO Tema'.
Crpoenue BemecTBa. OMbITHI,
JIOKa3bIBAIONINE JUCKPETHOE 1 bubmmorexa LOK
p https://m.edsoo.ru/ff09fe0a

CTPOCHHUE BEIIEeCTBA
JlabGopaTtopHas padota "OreHka
JraMeTpa aToMa METOAO0M PsiioB (C 1 1
ucronb3oBanueM ororpadmii)".



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

bubmuorexa [JOK

9 BIDKEHHE YaCTHUI] BEIECTBA
A Hsett https://m.edsoo.ru/ff0a013e
10 ArperaTHbIe COCTOSIHUS BEIIeCTBa
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
1 Bozbl. O000IIEHNE 110 pa3ieny bubnnoreka [HOK
«IIepBoHavyanbHbIEC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIIECTBA
Mexannueckoe IBUKEHHE.
12 PaBHOMEpPHOE U HEPABHOMEPHOE bubmorexa LOK
p p p https://m.edsoo.ru/ff0a05c6
JBUKEHUE
bubmuorexa [JOK
13 Cxopocrts. E CKOPOC
KOPOCTD. BAHHHIILT CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacder myTu ¥ BpeMeHH IBUKCHUSA bubnnorexa [IOK
yr P A https://m.edsoo.ru/ff0a0ae4
bu6mmoreka [IOK
15 Hne .
HepHHA https://m.edsoo.ru/ff0a0c10
16 Macca - Mepa HHEPTHOCTH Tell.
17 [InoTHOCTB BemecTBa. PacyeT macchbl bubmuorexa [JOK
1 00BbEMa TeJla O €r0 IIOTHOCTH https://m.edsoo.ru/ff0a0fee
18 Jlaboparopnast pabota «Ornpezaenenue
TJIOTHOCTHU TBEPIOTO TENa
19 Pacuer Maccel 1 00bEMA TEIA IO €TI0
IUIOTHOCTH.
KonTponbHas pabota mo Teme
20 "MexaHn4YeCcKOe IBKEHHE bubmorexa [IOK
8 . https://m.edsoo.ru/ff0al23c
[TnoTHOCTE BemecTBa
21 AHanu3 KOHTpoJIbHOM paboThl. Cuna

KaK XapaKTCPUCTHUKA B3aUMOACHUCTBUSI
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ten. Cuna ynpyroctu. 3akoH ['yka

JlaGopaTopHas padorta «3ydeHue
3aBUCHMOCTH PACTSKCHHS

22
(medopmanun) NPy UHBI OT
IIPUIIOKEHHOMN CUIIBD»
23 SAsnenune Tarorenus. Cuna TSHKECTH
CBsi3b MEX]y CUJION TSKECTH U
24 Maccoii Tena. Bec Tena. Pemienue bubmmorexa LIOK
e ' | https://m.edsoo.ru/ff0al778
3ana4 1o teme "Cuna TSKeCTH
Cuia TsSDKeCTH Ha APYTHX IJIaHeTaX. bubnnoreka [JOK
25
OU3NYECKUE XAPAKTEPUCTHKHU IUIAHET https://m.edsoo.ru/ff0a1502
bubmuorexa [JOK
26 nu .
3Mepettie Cit. JiHamMomeTp https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK
27 Bec tena. HeBecomoc
e BECOMOCTE https://m.edsoo.ru/ff0al778
CrokeHne AByX CHJI, HAaIpaBJICHHBIX
28 10 OJTHO¥ Hﬂﬂ?\,i)ﬁ ’ bubmorexa HOK
AR TP ' https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIIASA CHIT
29 KontponsHas pabota 3a 1 nonyroaue
AHanu3 KOHTpoJIbHOM paboThl. Cuna
30 TpeHus U € BUbl. TpeHue B mpupo/ie bubmmorexa [OK
P AP PHPOA https://m.edsoo.ru/ff0alb9c
U TEXHUKE
JlabopaTtopHas pabota «3ydyeHue
3aBUCHMOCTH CHUJTBI TPCHHS
31 CKOJIB)KEHUS OT CHJIBI JIABJICHUS U bubmorexa HOK
https://m.edsoo.ru/ff0alcc8
XapakTepa COMPHUKACAOIINXCS
IOBEPXHOCTEW»
32 [ToBTOpHBIN HHCTPYKTaX Ha paboueM bubnnorexka [JOK



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
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Mecte. Penienue 3a1a4 1o TemMaM:
«Bec Tenay, «I"paduueckoe
n3o0pakeHue crn, «CHIby»,
«PaBHOIEUCTBYIOIIAS CUIT»

https://m.edsoo.ru/ff0alde0

Hasnenne. CriocoObl yMEHbIICHUS U

bubmuorexa [JOK

33
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JaBieHune raza. 3aBHCUMOCTD
34 aBJIEHH Ta3a OT 00bEMa bubmorexa LOK
A ’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenada naBieHust TBEPALIMU
35 Tenpal\iln >1<Iil KOCTSIMHU U FfsaMH bubnmorexa [IOK
- KA ’ https://m.edsoo.ru/ff0a25b0
3akon ITackains
36 JlaBneHne B )KUAKOCTH U Tase, bu6mmoreka [IOK
BBI3BAHHOE JIEUCTBUEM CHJIBI TSKECTU https://m.edsoo.ru/ff0a2718
bu6mmoreka [IOK
v
3 Coobmaromuecs cocy et https://m.edsoo.ru/ff0a2970
38 I'mpapaBnudeckuii mpecc bubmorexa HOK
AP p https://m.edsoo.ru/ff0a3136
39 Manomerpsl. [lopuaeBon
JKUIKOCTHBIM HAacoc
40 ATMmocdepa 3eMu ¥ IPUUUHBI €€ bubnuoreka [IOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
41 Bec Boznyxa. AtmocdepHoe bubnmnorexa [JOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
42 N3mepenne atmocepHOTO aBIeHUS. bubnmuorexa [JOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
43 Pemenue 3amad mo teme «J/laBinenue B bubmuorexa [JOK

’KHIKOCTH U rase. 3axkoH [lackais

https://m.edsoo.ru/ff0a2826
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3aBHCUMOCTBH aTMOC(EPHOTO

44 JABJICHUS OT BBICOTHI HAJl YPOBHEM buGnnorexa LIOK
https://m.edsoo.ru/ff0a2fc4
MOps
45 Bbapomerp-anepoun. AtmochepHoe bubnnoreka [HOK
JIABJICHUE HA Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay o reme "
AtmocdepHoe naBieHue"
JelicTBue ®UJIKOCTH U Ta3a HA
47 MOTPY>KEHHOE B HUX TEJO. bubmmorexa LOK
https://m.edsoo.ru/ff0a3276
ApxumeioBa cuiia
Jlaboparopuas pabota «OnpeneneHue
48 BBITAJIKUBAIOILICH CUJIBI, bu6mmoreka [IOK
JEHCTBYIOLIEH Ha TEJO, HOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKHUJKOCTB)»
bu6mmoreka [IOK
49 Hlnapare Ten https://m.edsoo.ru/ff0a3a96
bu6mmorexa [IOK
>0 Bosnyxomasaiie. https://m.edsoo.ru/ff0a3514
51 JlaboparopHnast pabota
"KoHcTpyupoBaHue apeomerpa "
Pemenue 3agau no remam: «IlnaBanue
59 cynoB. BoznyxonnaBanuey, bubnuoteka [JOK
«/laBieHue TBEpABIX TEN, KUIKOCTEH https://m.edsoo.ru/ff0a3654
Y Ta30B»
KonTponbhas pabota no teme
53 «/laBJeHHE TBEPABIX TN, KUIAKOCTEH
Y Ta30B»
54 AHann3 KOHTPOJIbHOM pabOTHI. bu6mmoreka [JOK



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
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Mexannueckasi pabota

https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK

> Monrocts. EuHitter motsocTH https://m.edsoo.ru/ff0a3f82
56 IIpocteie Mexanu3msl. Peryar.
PaBHOBecue cun Ha peiuare
S7 Pbruaru B TexHHKE, OBITY U IPUPOJIE. bubmmorexa LIOK
https://m.edsoo.ru/ff0a478e
JlaGopaTopHas pabota

58 "UccnenoBanue ycnoBUid paBHOBECHUS 1
pplyara'.

59 Pemenue 3agau no reme «Y cioBus bubnuorexa [JOK
paBHOBECHS pblUara https://m.edsoo.ru/ff0a48a6
KoaddumnmenT mone3noro neicTBus

50 MexanusMa. JlabopaTtopnast pabora 05
«3mepenue KII/ nakinonHoi
MIJIOCKOCTH

61 Pemenue 3agau mo Teme "Pabora, bu6nmoreka [JOK
MotrHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
Mexanuueckas SHeprusl.

62 Kunernueckas 1 moTeHIaIbHas bubmmorexa [IOK

https://m.edsoo.ru/ff0a4252
SHEPTUs

63 3aKOH COXpaHEHHUsI MEXaHUYECKON bubnuotexa [JOK
JHEPrUu https://m.edso0.ru/ff0a4360
YPpOK-3KCIIEpUMEHT MO TEME
"OKCIIEpUMEHTAIBHOE OINPEACIICHHE

64 M3MEHEHUS KUHETUYECKON 1 1

MOTEeHIUAIbHON OHCPIUU 1npu
CKaThIBaHUM TeJIa 110 HAKJIOHHOM



https://m.edsoo.ru/ff0a3f82
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mwIockocTu"

HroroBas koHTpoJsibHAs paboTa 3a

65 1
2024-2025 yuebHbIit TOA
AHaM3 KOHTPOJIBHOM pabOTHI.
66 PesepBHbIii ypok. Pabora ¢ Tekctamu 1 bubmorexa [IOK
P " YPOr. " https://m.edsoo.ru/ff0a4ee6
o TeMe "MexaHnueckoe JBIKEHUE
PesepBHelit ypok. Pabora ¢ Tekctamu
67 1o TeMe "JlaBlieHHe TBEPIBIX TEII 1 bubmorexa HOK
B | PA ’ https://m.edsoo.ru/ff0a4ffe
KHUJKOCTEH U ra30B
Pesepsubiit ypok. Pabora ¢ Tekctamu
68 no teme "Pabora. MomHOCTS. 1
Oneprus"
BIIEE KOJIMYECTBO YACOB I1
ObIIl O CTBO HACOB IIO 68 105

[NPOTPAMME



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

HOYPOYHOE INTAHUPOBAHHUE

8 KIIACC
KosauyectBo 4yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl
BBoaHBIN HHCTPYKTaX 110 OXpaHe
Tpyaa. OCHOBHBIE MTOJIOKEHUS
1 MOJICKYJISIPHO-KUHETHUECKOM 1 bubmmorexa LOK
yip https://m.edsoo.ru/ff0a5256
TEOPHUH U UX OIBITHBIE
MOATBEPKICHUS
IlepBUYHBII UHCTPYKTAXK HA
2 pabouyem mecte. Macca u pazmep 1
aTOMOB M MOJIEKYJI
Monenn TBEpOTO, KUIKOTO U
3 ra3o00 asﬁolio COCTOSTHUH 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a540e
BEIIECTBA
OOBbsicHeHHEe CBOMCTB TBEPOTO,
YKUAKOTO U ra3000pa3HOro
4 COCTOSTHUH BEIIECTBAa HA OCHOBE 1
ITOJIOXKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOPHH.
5 Kpucrannmmueckue n amopgHsbie 1 bubnuoreka [IOK
TEla https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KanWIISIPHOCTD. 1 bubnnorexka [JOK
[ToBepxHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530

bubmuorexa [JOK

! Terosoe pacutHpenue i ckarie https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b

8 TEMITEpaTypPhl CO CKOPOCTHIO
TEIUIOBOT'O JIBMIKCHHS YaCTHII

9 Buytpennss sneprus. CriocoOsl bubmumorexa [IOK
WU3MECHEHUS BHYTPEHHEW dSHEPruu https://m.edsoo.ru/ff0a5c60

bu6mmoreka [IOK

10 Braer rentonepesain https://m.edsoo.ru/ff0a6412

11 KonunuecTBo TemnoTsl. Y aenbHas bubmuorexa [JOK
TEIIOEMKOCTb https://m.edsoo.ru/ff0a6976
PacuyeT xoamyecTBa TEIIOTHI

12 HEO0OXOIMMOT0 JIJIsI HarpeBaHUs bubmuorexa [JOK
TeJIa WK BBIJIEIIEMOr0 UM MPU https://m.edsoo.ru/ff0a65c0
OXJIQKICHHH.
VYpaBHeHHEe TEIIOBOTO OanaHca.

13 TennooOMeH U TEIIOBOE bubmorexa HOK

https://m.edsoo.ru/ff0a7088

paBHOBecCHE
JlaGopaTtopHnast pabota
"UccnenoBaHue IBIEHUS bu6mmoreka [IOK

14
TEII000MeHa MPU CMEIINBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsueit Boabl"
Pacuer xonndecTBa TEIIOTHI,

15 HEO0OXOIMMOTO JIJIsI HarpeBaHUs
TeJa U BBIIEISEMOTO UM MIPU
OXJIAKJICHUH

16 JlaGopaTtopHnast pabota bubnmuotexa [JOK

"OnpeneneHue yaeabHOU

https://m.edsoo.ru/ff0a6bb0
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TEMJIOEMKOCTH BerrecTna

DOHeprus TomMnBa. Y 1eabHast

bu6mmoreka [IOK

17
TEIJIOTA CrOpPaHus https://m.edsoo.ru/ff0a7b5a
[TnaBneHue u oTBEpIACBaHNE

18 KPUCTAJUINYECKUX TeJI. Y IeabHas buGnnorexa LIOK

P ' https://m.edsoo.ru/ff0a71d2
TETUIOTA TUIABJICHUS

19 Pemenue 3agau mo reme bubmuoreka [JOK
"[lnaBnenue" https://m.edsoo.ru/ff0a72fe

20 [TapoobpazoBanue u bubnuoreka [IOK
KoHeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunienue. Y nenbHas Teriora
napooOpa3oBaHus U

21 KOHJICHCAIlUU. 3aBUCUMOCTD bubmorexa HOK

A H- https://m.edsoo.ru/ff0a786c
TEMIEPATYPHI KUTICHUS OT
aTMoc(hepHOro JaBICHHUS
Bnaxnocts Bo3ayxa.

99 JlaGoparopHas paboTa bubnuoreka [IOK
"Onpenenenrie OTHOCUTEIBHON https://m.edsoo.ru/ff0a7628
BIIQYKHOCTH BO3yxa"

23 Pemenue 3a1au Ha onpeeneHme
BIIQXKHOCTH BO3/1yXa
[TpuHIUIBEI PaOOTHI TETLIOBBIX

24 nsurarteneif. [TlapoBast TypOuHa.

JIBurarens BHYTPEHHETO
CTOpaHus
KII] TernmoBOro 1BUraTes.
bu6mmoreka [JOK
25 TerutoBbIe TBUTATEITN U 3aIIATA

OKpY)KAIOLIEH CpelIbl

https://m.edsoo.ru/ff0a7c7c
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26

3aKOH COXpaHEHHUs U
HpeBpaIleHNs SHEPTUH B
TETIJIOBBIX MTPOIIECCax

27

Pemenne 3amad mo Teme
"TerutoBble siBieHUs. M3MeHenne
arperaTHbIX COCTOSIHUI
BemrecTna"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

29

Onektpuzanus ten. [Ia pona
ANEKTPUUECKUX 3aPSI0B
KoHnTtposbHas padora 3a 1
MOJIyro/iue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

30

AHaim3 KOHTPOJIBHOH paboTHI.
B3aumoneiicTBre 3apsKeHHBIX
ten. 3akoH Kysnona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

31

DIIEKTPUUYECKOE TTOJIE.
HanpsskeHHOCTB JIEKTPUYECKOTO
nosist. [IpuHIMn cynepnosunun
JJIEKTPUYECKUX TOJIEN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

32

[ToBTOpHBINM HHCTPYKTaX Ha
pabouem mecte. Hocurenu
AIIEKTPUYECKUX 3apsIOB.
OnemeHTapHbIN 3apsaa. CTpoeHue
aToma

33

34

[IpOBOHUKY W TUATEKTPUKH.
3aKOH COXpaHEeHUs
IIEKTPUIECKOTO 3apsa

Pemienne 3amaq Ha IMPUMCHCHUC
CBOICTB QJICKTPHUYCCKUX 3aps10B

bubnmnoreka [JOK
https://m.edsoo.ru/ff0a8ef6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a90cc
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DNEeKTpUYECKUH TOK, YCIOBUS

35 ero cymiecTBoBaHus. VcTouHuKN buGnnorexa LIOK
https://m.edsoo.ru/ff0a95a4
AJIEKTPUYECKOTO TOKA

36 JleiicTBuS 3IEKTPUIECKOTO TOKA bubmmorexa LIOK

https://m.edsoo.ru/ff0a96b2

37 DNIEKTPUYECKHUM TOK B METAJLIaX, bubnmoreka [JOK
JKHUJIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

38 DJeKTpuUecKas merb 1 e€
COCTaBHBIC YaCTH

bubmuorexa [JOK

39 Chuta ToKa. https://m.edsoo.ru/ff0a8bd6
JlaGopaTopHnas pabota

40 "M3mMepeHue u peryinpoBaHue 1
CHJTBI TOKA"

DIIEKTPUYECKOE HAIPSHKEHHE.

41 Bonbt™merp. JIabopaTopHast 05 bubnnorexka [JOK
pabota "H3mepenue u https://m.edsoo.ru/ff0a9e14
PEryJIMpOBAHKNE HAPSIKEHUS"

42 Pemenne 3amau mo teme "Cuna
Toka. Hanpsoxenue"

ConpoTHuBICHNE MMPOBOTHUKA.
43 YI[GJI;)BHOG COHpOTI/II)BJ'IeIfI/Ie bubmmorexa [JOK
https://m.edsoo.ru/ff0aa738
BEIIECTBA

44 Pacuer conpoTtusnenus bubnuoreka [IOK
IIPOBOJHUKOB https://m.edsoo.ru/ff0aa738
3aBUCUMOCTD CHJIBI TOKA OT

45 HanpsokeHus. 3akoH Oma ais bubmmorexa [TOK

y4dacCTKa nemnu

https://m.edsoo.ru/ff0aad44a
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JlaboparopHas pabota
"NccneqoBaHue 3aBUCUMOCTH
CHJIBI TOKA, MIYIIETO Yepe3

bubmuoreka [JOK

40 PE3UCTOP, OT CONMPOTUBIICHUS https://m.edsoo.ru/ff0aa04e
pe3UCTOpa U HaIPSHKEHUS Ha
pe3ucrope"
[TocnenoBarenbHOE U
47 napajuieIbHOE COSTUHEHUS
MIPOBOJHHUKOB
JlaGopaTtopHnast pabora
"IIpoBepka mpaBuiia CI0KEHUS
48 HaIPsHKESHUHN TIPH bubmorexa LHOK
https://m.edsoo.ru/ff0aaa58
MOCIe0BATEILHOM COCTUHEHUU
JIBYX p€3UCTOpOB"
JlaGopaTtopHnast pabota
49 "ITpoBepka nmpaBuiia AJsl CHIIbI bubnnoreka [JOK
TOKa [P NapajuieIbHOM https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB"
Pemenue 3aga4 Ha npUMEHEHUE
50 3akoHa OMa JJIs Pa3IHgHOTO bubmmorexa LHOK
https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
Pabora u mourHOCTH
51 ANEKTPUYECKOTO TOKA. 3aKOH bubmmorexa [JOK
https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaGoparopHas paboTa
59 "Omnpexnenenue paboThl U bubnuoreka [IOK
MOIIHOCTH 3JIEKTPAYECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
53 DNEeKTpUYECKHE LENu U bubnuorexa [IOK



https://m.edsoo.ru/ff0aa04e
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HOTPEOUTEIH ANEKTPHUUECKON
sHepruu B ObITy. KopoTkoe
3aMbIKaHUe

https://m.edsoo.ru/ff0ab660

[ToaroroBka Kk KOHTPOJIBHOMN
pabote no Teme "IneKTpUUecKue

bubmuorexa [JOK

54 3apsiibl. 3apsKEHHBIC Tella U UX
P up B https://m.edsoo.ru/ff0abd2c
B3aumoeiicTus. [locTosHHbII
3NIEKTPUYECKUM TOK"
KonTtponpHas padora o Teme
"DIeKTpUUECKHE 3apsiIbl.
55 3apspKeHHBIE Tela U UX bubmorexa [JOK
P . . https://m.edsoo.ru/ff0abea8
B3anmojeiicTus. [locTosHHBII
AJIEKTPUYECKUM TOK"
AHaim3 KOHTPOJIBHOH paboTHI.
56 [TocTosiHHBIC MarHUTHI, KX
B3aNMOJICHCTBHE
57 Ypoxk-uccnenosanue "N3yuenue 1 bubnmnorexa [JOK
MOJIEH MOCTOSTHHBIX MarHuTORB" https://m.edsoo.ru/ff0ac3d0
MarnautHoe nosie. MarauTHoe
bu6mmoreka [IOK
58 oJjie 3eMIIN U €ro 3HaYeHue I
https://m.edsoo.ru/ff0acOba
JKU3HU Ha 3emie
OmneiT OpcTena. MaruutHoe nose
59 3JIEKTPUYECKOTO TOKA bubnnorexka [JOK
MarsuTtHoOe 110J1e KaTyLIKH ¢ https://m.edsoo.ru/ff0acld2
TOKOM
[IpumeHeHue PIEeKTPOMArHuTOB B
50 texuuke. Jlaboparopnas pabora 05 bubnmuotexa [JOK

"N3yuenue neiicTBus
MarHUTHOTO TOJISl Ha TPOBOIHUK

https://m.edsoo.ru/ff0ac74a
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¢ TOKOM"

61

DJIEKTPOABUTATEIb MOCTOSHHOTO
ToKa. Mcnonap30BaHue
AIIEKTPOJIBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA
TPaHCHOPTE.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

63

64

65

OnbiTel Papajes. 3aKoH
AJIIEKTPOMATrHUTHON UHIYKIUH.
[IpaBuio Jlenna

Onekrporerepatop. CriocoOsl
MOyYCHHUS SJEKTPUUECKOH
SHEPruu. DNEKTPOCTAHIIUU HA
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPTUu

O06001manmui ypok 1o Teme
"DJIeKTpUUECKNE U MATHUTHBIE
ABJICHUS"

HToroBas KOHTpOJIbHAsA paboTa
3a 2024-2025 yueOHblii roa

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

66

AHann3 KOHTPOJIbHOM paboTHI.
PesepsHslil ypok. Pabota ¢
TekcTaMu 110 TeMe "TenoBeie
SIBJICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accse

67

68

PesepsHslit ypok. Pabora ¢
TexcTamu 1o Teme "[locTosTHHBIN
3JIEKTPUYECKAN TOK"

PesepBHblit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MarduTHele

bubnmnoreka [JOK
https://m.edsoo.ru/ff0acdc6
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ABIIEHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68

10




HOYPOYHOE INTAHUPOBAHHUE

9 KUIACC
KosauyectBo 4yacos DJIEKTPOHHBIE
Ne Hara uugposbie
n/n Tewa ypoxa Bcero Kourporbibie  Ipaxrireckie u3ydeHusi oOpa3zoBaTe/bHbIE
padoThI padoThI pecypenr

BBOHBIN HHCTPYKTaX 110 OXpaHe

1 Tpyzna. MexaHn4ecKoe IBUKCHUE. 1
MarepuanbHas TOUYKa
[lepBUUHBII HHCTPYKTAX Ha paboyem

5 Mecte. CucTeMa OTcyeTa. 1 bu6nmorexa LIOK
OTHOCUTENBHOCTh MEXaHUYECKOTO https://m.edsoo.ru/ff0ad474
JBUKEHUS

3 PaBHOMEpPHOE NpsAMONIMHENHOE 1 bubmuoreka [IOK
NIBIDKCHHUE. https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpAMOIUHENHOE

4 nBukeHue. CpeHsst © MTHOBEHHAs 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHEHMHOTO

6 PaBHOYCKOPEHHOTO JIBMKCHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 yCKolfeHmII) Tenallj pu ’ 1 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0adb18

PaBHOYCKOPEHHOM JIBHKEHUU TI0



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

HAKJIOHHOM IIIOCKOCTH"

CBoOomHoe nagenue tei. OIbITH

8 lanunes
PaBHOMepHOE IBUKEHUE 11O
9 okpykHocTH. [lepro u gactoTta bubmmoreka [JOK
oOpamienus. JInHeiHas U yrioBas https://m.edsoo.ru/ff0ael76
CKOpPOCTH
10 LleHTpOCTpEMUTETBHOE YCKOPCHHE
1 [1epBeiit 3akon HeroToHa. Bektop bubmmoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6mmotreka [JOK
PaBHOpelicTBYIOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tpertnii 3akoH HproToHA. bubnuoreka [IOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenne 3ana4 Ha npuMeHEHUE bubmmnorexka HOK
3akOHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cwmaympyroen. Saxon I'ysa im0 o
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTHY
17 Jlaboparopnast pabota «Ornpezaenenue bubnnorexa [JOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnoreka [JOK
18 Cna Tpenis https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bubnunorexa LIOK
TPEHU» https://m.edsoo.ru/ff0afa26
20 JlaboparopHast pabota "Omnpenerenne bu6mmoreka [JOK



https://m.edsoo.ru/ff0ae176
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Kod((uUIIeHTa TPEHUS CKOJBKCHUS "

https://m.edsoo.ru/ff0af8be

Pemrenue 3agad mo teMe "3aKOHBI

bub6nmmoreka [IOK

21 Hrrorona. Cuna octu. Cuna
" Yipyr https://m.edsoo.ru/ff0afb8e
TPEHUS
Cuia TSOKeCTH U 3aKOH BCEMHPHOTO
22 TATOTEHUS. Y CKOPEHHE CBOOOIHOTO Bubmaorexa ITOK
' P https://m.edsoo.ru/ff0af044
MaJIeHUS
93 Pemrenue 3agaud mo reMme "3akoH
BCEMHUPHOIO TSATOTCHUSA".
Pemenue 3amau no teme "Cuia
24 TSDKECTH 1 3aKOH BCEMHUPHOTO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHUS
o5 IIepBas kocmMuueckast CKOPOCTb. bubnnorexa [JOK
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHOW TOYKH.
26 AbcoimotHO TBEPIOE Teno. PaBHoBecue bubnmnoreka [HOK
TBEPJOTO TeJa C 3aKPETIEHHONW OChIO https://m.edsoo.ru/ffOafe36
BpallIeHUS
27 MowmenT cuisl. LeHnTp TspKecTH
28 Pemenue 3agad nmo reme "MomeHT bubmmoteka IIOK
cunbl. LlenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo
29 TeMe "MexaHn4uecKoe JBHKEHNE bubmmorexa TIOK
. | ) https://m.edsoo.ru/ff0b0408
B3aumogeiictBue Ten
KonTponbnas pabora no teme
| bubnunorexa LIOK
30 MexaHn4ecKoe ABIKEHHUE.

BzanmoneiicrBue ten"

https://m.edsoo.ru/ffOb06ec
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AHann3 KOHTPOJIbHOM pabOTHI.
Nmnynbe Tena. UMnynbse cuiibl. 3aKoH

bubnunoreka LIOK

31 COXpaHEHUA UMITyJIbca. YIIPyroe u https://m.edsoo.ru/ffOb07fa
HEYIpyroe B3auMO/IEHCTBUE
Pemenue 3anau mo teme "3akoH bubnunorexa LIOK
32
COXpaHEHHUs uMIyinca' https://m.edsoo.ru/ff0b096c
33 PeaxTuBHOE NBMKEHUE.
bubnunoreka LIOK
34 Mexannueckasi paboTa U MOITHOCTh https://m.edsoo.ru/F0b0ag4
Pabota cHIIBI TSIKECTH, CHITBI bubnunoreka LIOK
35
YIOPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabora «OnpezneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBs3b 9HEprUH U pabOTHI.
[TorennuanbHast SHEprus
Kunernueckas sneprus. Teopema o bubnmnoreka HOK
38 .
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKe
40 JlaGopatopnas pabora «3yuenue bubmuoreka [IOK
3aKOHA COXPaHEHHS DHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonedarensHOE IBUKEHNUE U €TO but6mmoreka [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aTyxaromue KojieOaHusl. bu6nunorexa LIOK

Breinyxxaennsie kosnebanus. Pezonanc

https://m.edsoo.ru/ffOb20f0



https://m.edsoo.ru/ff0b07fa
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43

MareMaTH4ecKuil ¥ Npy>KUHHBIA
MasTHUKH. [IpeBpanienue sHepruu npu
MEXaHUYECKUX KOJIeOaHUAX

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuo/ia KojaebaHui 0T KECTKOCTH
MIPY>XUHBL X MACCHL ITPy3a»

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

45

KontposbHas pabota 3a 1 nmomyroaue.

46

AHanu3 KOHTPOJIbHOM pabOTHI.
Jlaboparopuas pabota «OnpeneneHue
94acTOTHI U TIeproJIa KoJeOaHmi
NPY>KUHHOTO MasTHUKA»

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

47

Jlaboparopuas pabora «I[IpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJeOaHni
rpy3a, NOABEUIEHHOTO K HUTH, OT
MAaccChl Tpy3a»

bubmuoreka [{OK
https://m.edsoo.ru/ff0b197a

48

49

50

Mexaunueckue BoaHEL. CBOWMCTBA
MEXaHU4eCKHX BOJIH. [IpogosbHbIE 1
MOTEPEYHBIE BOJTHBI

IToBTOpPHBINM HHCTPYKTAX Ha pabodyeM
Mecte. [lnnHa BostHbl. CKOPOCTH
pacrpoCTpaHEHUs BOJIH.

3Byk. PacnipocTpanenue u oTpaxxeHue
3ByKa

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb21fe

51

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC

Otpaxenue 3Byka. 9Xo0.



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

Pemenue 3agay no reme

bubnunoreka LIOK

53
«MexaHndeckKue KojieOaHusi U BOJIHBIY. https://m.edsoo.ru/ffOb23ca
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
54 TeMe "3aKOHBI COXPaHEHUS bubnnorexa LHOK
P ' ) https://m.edso0.ru/ff0b250
Mexannueckue KojieOaHus U BOJIHBI
Kontposbhas pabota mo teme
55 "3akoHbI cOXpaHeHUs1. MexaHn4ecKue
KoyieOaHusa M BOJTHBI"
AHaM3 KOHTPOJIBHOMU pabOTHI.
56 DIIEKTPOMAarHuTHOE MOJIe buGnuorexa [IOK
p ' https://m.edsoo.ru/ffOb2abe
DNEeKTPOMarHUTHBIC BOJTHBI
S7 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
bubnuoreka [{OK
58 Ikana 31eKTpOMAarHUTHELIX BOJIH.
p https://m.edsoo.ru/ffOb2fe6
Pemenue 3anay Ha onpeneneHme
59 YacTOTHI U JJTUHBI SJIEKTPOMarHUTHOM
BOJIHBI
DneKTpoMarHuTHas IPUPO/Ia CBETA.
60 Cko OI;TL CBETa BOJ‘III;O]l:BIe CBOICTBa bubnmorexa IOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Pemrenue 3agad mo reMme
61 "DJIEKTPOMArHUTHOE OJIE U bubmorexa HOK
P | https://m.edsoo.ru/ff0b2c6c
ANEKTPOMArHUTHBIEC BOJIHBI".
Hcrounuku ceera. [IpsmonuneitHoe
62 acIpoCTpaHEHHE CBETA. 3aTMEHUS bubnnorexa [JOK
pactipoctp ) https://m.edsoo.ru/ff0b3658
Comnna u JIyasr
63 3aKOH OTpa)k€HUs CBETa. 3epKaia. bubnmnorexa [JOK

Pemenue 3aga4d Ha MIPHUMCHCHUC

https://m.edsoo.ru/ffOb38c4
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3aKOHa OTpaXCHUA CBCTA

[Tnockoe 3epkaio. [loctpoenue

64
M300paXeHUS B TUIOCKOM 3epKalle.
[Ipenominenue cBera. 3aKoH bubmmoreka [JOK
65
MpETOMJICHHUSI CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpPEHHEE OTPAKEHUE CBETA.
66 I/ICHOJIBE}OBZII{I;IG HOJIHOI?O BHYTPCHHETO bubmmorexa LIOK
yp https://m.edsoo.ru/ffOb3c5c
OTPaKCHHS B ONTHYECKHUX CBETOBOAX
67 Pemenue 3anau no reme "OtpaxkeHue
U IIpejioMiieHue cBera’.
bubmuoreka [IOK
68 Jlunazel. O ecKasi Cuiia 3
HASPL LITTHHACCRAT CHITA THHSBL https://m.edsoo.ru/ff0b3f2c
JIaGoparopnas padora "Onpenenenne
69 ¢box EHorg aCSTO}IHI/I}I u oiTquCKoﬁ bubmmorexa LIOK
y p N " https://m.edsoo.ru/ff0b4206
CWJIBI COOMPATOIIEH JIMH3BI
bu6nmorexa LIOK
70 [TocTpoeHne n3o0paxeHUH B TMH3AX
P P https://m.edsoo.ru/ffOb444a
71 I'ma3 kak onrmdeckas cucrteMa. 3peHue bubmmorexa LIOK
P https://m.edsoo.ru/ff0b4684
bu6nmorexa LIOK
72 Pemenue 3agau mo teme "JIuna3za".
g https://m.edsoo.ru/ffOcOa7e
KonTponbHas padota no teme
73 "ONeKTpOMarHUTHbIE BOJIHBI.
['eomerpuueckas ontuka'.
AHann3 KOHTPOJIbHOM pabOTHI.
72 Pasnoxxenue 6emoro ceera B CIIEKTp. bubmmnoreka [JOK

Omwitel HeroTona. Coxenue
CIEKTPAITLHBIX I[BETOB.

https://m.edsoo.ru/ffOc0f4c
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bubnunoreka LIOK

7 Jlucniepens ceera, https://m.edsoo.ru/ff0c0e2a
76 WuTepdepennys u audpaxius cBera.
77 OmnbiTel Pe3epdopaa u muranerapHas bubnmnoreka HOK
MOJEIIbL aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens aroma bopa
Hcnyckanue 1 morjouieHe cBeTa
79 aromoM. KBantel. JInneiiuarsie bubmiorexa HOK
' ’ https://m.edsoo.ru/ffOc144c
CHEKTPBI
JIaboparopHas padora "Habmaronenne
80 CHHOEJHLIE 51 JaneﬁanLIX cneKI; OB bubmorexa HOK
" P https://m.eds00.ru/ff0c1550
U3ITy4eHus
81 PannoakTHBHOCTE U €€ BUIBI bubmorexa HOK
o A https://m.edsoo.ru/ff0c1672
Crtpoenue aTomHOro sipa. Hykinonnas bubmuoreka [JOK
82
MOJIENTh https://m.edsoo.ru/ffOc18ac
83 PannoaxkTuBHBIE IPEBpAILICHHUS. bubmuoteka [IOK
M3oTomsr https://m.edsoo.ru/ff0clal4
84 Pemenue 3agau o teme: bubmmoteka IIOK
"PanuoakTuBHBIE peBpaleHus" https://m.edsoo.ru/ffOclb4a
85 [Tepwon momypacmana
86 PannoaktuBHbIE U3ITyYeHUs B but6mmoreka [IOK
MPUPOAE, MEAULIMHE, TEXHUKE. https://m.edsoo.ru/ff0c2126
SnepHble peakuy. 3aKOHEI
HeP Pedrtt bubmuoreka [{OK
87 COXpaHEHHS 3apsI0BOTO U MacCOBOTO

YHUCCJI

https://m.edsoo.ru/ff0c1c58
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DHeprus CBA3U aTOMHBIX sifiep. CBsi3b

bubnunoreka LIOK

88
MAacCChl U DHEPTUH https://m.edsoo.ru/ff0cld7a
89 Pemrenue 3ampau no reme "SnepHeie
peakuun"
Peakuuu cunTe3a u aeneHusd saep. bubnunoreka LIOK
90 N
Uctounuku sHeprun CosiHIa U 3BE31T https://m.edsoo.ru/ffOc1e88
Snepnas sHepreruka. Jlencreus
91 PaZMOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
OpraHU3MBbI
[ToaroroBka kK KOHTPOJILHOM paboTe 1Mo
TeMe "DIIEKTPOMAarHUTHOE TOJIE. Bbu6mmoteka [JOK
92
DNEeKTPOMarHUTHBHIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBantoBsie siBneHus"
KonTponbhas padota no teme
93 "DJIeKTPOMarHuTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBsic siBieHns"
AHanu3 KOHTPOJILHOM pabOTHI.
94 [ToBTOpenue, 0600meHue. Tema brbmmorexa [TOK
| PEHIE, HHEHHE: | https://m.edsoo.ru/ff0c245a
MexaHn4eckoe JBHKEHUE
95 IToBTOopenue, 0600meHue. Tema bu6moteka [IOK
"B3zanMopencTBue Ten" https://m.edsoo.ru/ff0c2572
[ToBTOpenue, 0606meHue. Tema bubmmnorexka HOK
96 n n
3aKOHBI COXPAHEHHUS B MEXAHUKE https://m.edsoo.ru/ff0c2d6a
97 [ToBTOpenue, 0600meHue. Tema bubnunorexa LIOK
"Konebanus u BoJgHBI" https://m.edsoo.ru/ff0c2e82
08 HroroBas KoHTpoINIbHAsI paboTa 3a

2024-2025 y4yeOHslii roa
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AHann3 KOHTPOJIbHOM pabOTHI.

Bu6mumoteka [JOK
%9 {?:J;gg;:i;iﬁ;{?me' Tewa 1 https://m.edso<])_.[ru/ff0c2a22
100 [ToBTropenue, 0600menue. Tema 1 bubmuoreka [IOK
"DnekTpuueckue siBaeHus" https://m.edsoo.ru/ff0c2b30
101 [ToBTOpenue, o600meHue. Tema 1 bubnmnoreka HOK
"CBeToBbI€ sIBICHUA" https://m.edsoo.ru/ff0c2c52
102 [ToBTOpenue, o600meHue. Tema 1
"KBanToBas u simepHas ¢puzuka
OBIIEE KOJIMYECTBO YACOB I10 102 10

[NPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

7 kiace

[Tepbimikun .M., UBanoB A.M. ®uszuka.7 kiacc. M.: [Ipocsenienue
8 knace

[Tepbimikun .M., UBanoB A.M. ®uszuka.§ kiacc. M.: [Ipocsenienue
9 knacc

[Tepeimkun A.B., I'ytauk E.M. ®usuka. 9xmacc. M.: [lpoda

METOAUYECKUE MATEPHUAJIBI 1JIS1 YYUTEJIA

Jlykamuk, B.W., IBanosa, E.B. Coopuuk 3ama4 no ¢pusuke 7 — 9 kmacc. M.:
«[IpocBerenue»

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://m.edsoo.ru/
https://videouroki.net/
https://resh.edu.ru/
https://www.yaklass.ru/p/fizika
https://phys-oge.sdamgia.ru


https://m.edsoo.ru/
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