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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOIO o0OIIero o00pa3zoBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
yrayoJIEHHOM YPOBHE OCHOBHOM 00pa30BaTeNbHON MPOTPAMMBbI, MPEICTABICHHBIX
B ®I'OC 00O, a Takxke ¢ yuérom (enepanbHON padoyeil mporpaMMbl BOCIIUTAHUS
u Konnenmuu npenogaBanust yueOHoro npeameta «Duszukay.

Copepxanue mnporpaMMbl 10 (HU3UMKE HANPABICHO Ha YJIOBJIETBOPEHHUE
NOBBILIEHHBIX 3alpOCOB OOYyYarolIuxcs, CTpeMsIluxcsi K Oosee riayOoKomy
OCBOCHUIO (U3MYECKUX 3HAHUM, U Ha (OPMUPOBAHUE €CTECTBEHHO-HAYUHOU
rpaMoTHOCTH oOyvaromuxcsa. B mnporpamme 1o (¢U3MKE  YUYHUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mnpeamera B peanuzanuu TpeboBanuii ®I'OC OO0 k
IJIAHUPYEMbIM JTUYHOCTHBIM U METANPEJAMETHBIM pe3yjbTaTaM 00yUYeHHs, a TaKXKe
MEXIIPEMETHBIE CBSA3U E€CTECTBEHHO-HAYYHBIX yYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUs.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
no rogam o0yyeHus (IO Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUSI MPEIMETHOTO COJCpKaHUA U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMXCsl.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4eOHOMY MPEMETY.

dusrka SBISETCS  CHUCTEMOOOpA3yIOIIUM JUIsl  €CTeCTBEHHO-HAYUYHBIX
y4eOHBIX MPEIMETOB, MOCKOIBKY (pr3ndYecKre 3aKOHBI JieKaT B OCHOBE MPOIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHMEH, acTPOHOMHEH | (PU3HUECKOMN
reorpadguei, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4yHYI0 KapTUHY MHUDpA,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYSHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa w3 TIaBHBIX 3a7ad (PuU3MUEecKOoro oOpa3oBaHHS B CTPYKTYype OOIIETO
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTEpEca K HayKe y 00yJaromuxcsl.

N3yuenune Qusukn Ha yrioyOnEHHOM YypOBHE TPEIOJIaraeT YBEPEHHOE
BIIQJICHUE CJEAYIOIINMU KOMIIETEHTHOCTSIMH, XapaKTepU3yIOIUMHU
€CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

HAyYHO OOBSICHATH SIBIICHHUS,

OLICHUBATh U MIOHMUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIIEI0BaHUS;

UHTEPIPETUPOBATh JIaHHBbIE M HWCIIOJIb30BaTh HAay4YHbIE JOKA3aTEJIbCTBA IS
MOJTyYEHHUS BBIBOJIOB.

enn wu3ydenuss ¢GU3MKKM HAa YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUS
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUUX



OCHOBHBIE  00111€00pa30BaTe/IbHbIE IMPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Konnernn Munucrepctsa npocseienust Poccuiickoit denepanuu (IpoToKoa oT 3
nekadps 2019 r. Ne [1K-4BH).

Henu u3zydyenus GU3MKU HA YriIyOJIEHHOM ypOBHE:

pa3BUTHE HWHTEpPEca W CTPEMJICHHS OOydJaloluXcs K HAyYHOMY H3yYEHHUIO
MPUPOJIBI, PA3BUTHE X UHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEICTaBICHUN O HAYYHOM METOJAE TMO3HAaHHA M (HOPMUPOBAHHE
HCCIIEIOBATEIILCKOTO OTHOIIEHUS K OKPYKAIOIINM SBICHUSIM;

dopMupoBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa M3ydeHHUs OCHOB
CTPOCHHS MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;

dopMupoBaHuE YMEHUH TPUMEHATh (UINYECKUE 3HAHWSA W HAyIHbBIE
J0Ka3aTeNbCTBA ISl O0OBSICHEHHS OKPYKAIOIIUX SBICHUH;

dopMupoBaHuEe TpEACTABICHUN O ponu (U3UKU [ Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;,

pa3BUTHE TpeICTaBICHUI O  BO3MOXHBIX  cdepax  Oymymiei
npodeCCUOHATBHON JIEATEIBHOCTH, CBSI3aHHOW C (HU3WKOW, TMOATOTOBKA K
JalbHEHIIIeMy O0yYeHHUIO B 3TOM HarpaBJICHUH,

GopMupoOBaHUE TOTOBHOCTH K JallbHEHIIEeMYy W3y4eHHIO (QU3UKA Ha
yriIyOJIEHHOM YpOBHE B paMKaX COOTBETCTBYIOUIMX Mpoduield oO0ydeHHs Ha
YPOBHE CpeHEro 0011ero o0pa3oBaHus.

JlocTH)KeHHEe 3TUX ILejed MporpaMMbl MO (M3MKE Ha YpPOBHE OCHOBHOI'O
o01iero o6pa3oBaHusl 00€CIEUNBAETCS PEILICHUEM CIIEAYIOIUX 3a/1ay:

nproOpeTeHne 3HaHUN O AUCKPETHOM CTPOEHUM BEIECTBA, MEXaHUUYECKHUX,
TETUIOBBIX, JIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npuoOpeTeHne YMEHHUI aHATM3UPOBATh U OOBICHATH (DU3UUECKUE SIBJICHUS Ha
OCHOBE M3yYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METO/IOB PEILICHUS PACUETHBIX U KaUeCTBEHHBIX 3aja4, TPeOYyIomux
CO3/IaHHS W HCIOJB30BaHUS (U3MUYECKUX MOJENEH, BKIIOYas TBOpPYECKUE WU
MPAaKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H;

pa3BUTUE MCCIEAOBATENbCKUX YMEHUN: HAOMI0JaTh SABJIECHUS U U3MEPATH
(¢u3nyeckre BETUUYMHBI, BBIBUTATh THIIOTE3bI U MpejiaraTh SKCIEpUMEHTAIbHbIE
CHOCOOBbI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJUTH ONBITHI, IKCHIEPUMEHTAJIbHbIE
UCCIIEIOBAHMS, aHATU3UPOBATh MMOTYUYCHHbIE JaAHHbIC U JIENIaTh BBIBOJBL;

OCBOCHHE TPUEMOB paboThl ¢ WHOOpMaIKel (U3NIECKOTO COJMep KaHMs,
BKJItOYasi UH()OPMALIUIO O COBPEMEHHBIX JOCTIKEHUSIX PU3NKH, UHTEPIPETALUs U
KPUTHUYECKOE OLIEHUBAaHUE HHPOPMAIIHH;

3HaKOMCTBO €O cepamu MpodhecCHOHATBHOM EATEIbHOCTH, CBSI3aHHBIMU C
(GU3NKON, U COBPEMEHHBIMHU TEXHOJOTHSMHU, OCHOBAHHBIMH Ha JOCTIKEHUSIX
bu3nYeCKON HayKH.



Ha wusyuenue ¢usuku (yriyOn€HHbIA ypOBEHb) Ha YPOBHE OCHOBHOIO
oOmrero o6pazoBanust otBoautcs 340 daco: B 7 kinacce — 102 yaca (3 ugaca B
Henemo), B 8 kimacce — 102 gaca (3 ygaca B Heaeno), B 9 kimacce — 136 ygacos (4
yaca B HEJIEIIIO0).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

dusnka — Hayka O mnpupoje. SBieHUss TPUPOILI (PIEMEHTHI COACPKaHUS,
BKJTIOUAIOIINE MEXMpPEeAMETHbIE CBs3u). Dusznueckue SBICHUS: MEXaHUUYECKUE,
TEIUIOBBIC, JICKTPUUECKNE, MATHUTHBIE, CBETOBBIC, 3BYKOBHIC.

®uznyeckue BenuuyuHbL. PasmepHocTh. EnuHUIIBI (U3MYECKUX BETUYMH.
N3mepenne Qusndeckux BenuuuH. OTanoHbl. Dusnueckue mupubopsl. Ilena
nenenus. [lorpemnocts u3Mepenuii. [IpaBuna Ge3omacHoro Tpyaa npu pabdote ¢
nabopaTopHeIM 00OpyAoBaHUEeM. MexayHapoaHas cuctemMa eauHuil. [lepeBon
BHECUCTEMHBIX eAuHuUIl B equHuibl CH.

Kak d¢wusuka wu Jpyrue ecTeCTBEHHbIE HAyKH HM3y4aloT TPHUPOIY.
EcrecTBeHHO-HayuHBIH METOJ TO3HAHUS: HAOIIOJCHHE, IMOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBIJKCHUE THIIOTE3, SKCIIEPUMEHT 10 TIPOBEPKE TUIOTE3, OOBICHECHUE
HaOMroaeMoro siBjeHus. Onucanvue GuU3nuecKux sIBJICHUN ¢ TTOMOITBI0 MOJICIICH.

Jemoncmpayuu.

MexaHnuyeckue, TEIUIOBBIE, DJJICKTPUUYECKHWE, MAarHUTHBIC, CBETOBBIC,
3BYKOBBIE SIBJICHUS.

duznyeckue NpuOOPHl U MPOIEAypa MPSMBIX HU3MEPEHUN aHaJOTOBBIM U
U (QPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenue 1EHbI IEICHUS IIKAJIbl U3MEPUTETHLHOTO pUOopa.

N3mepenne pacCTOSTHUM.

N3mepenue momanu u 00bEMa. MeTo 1 majaeTKH.

HN3mepeHne BpeMeHuU.

N3mepenune 06bEMa KUAKOCTH U TBEPOTO TEa.

Onpenenenue pa3MepoB MalbIX Tell. MeTo psaoB.

[IpoBenenne wucciaenoBaHUS IO MPOBEPKE THUIOTE3bl: TAIBHOCTH IOJETA
apuka, myrneHHOr0 TOPU30HTAIIBHO, TEM OOJIbIIIe, YeM OOJIBIIE BRICOTA ITyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHHU BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbl, UX pa3Mepbl U Macchl. ONBITHI,
JIOKA3bIBAIOIINAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkeHne dactul] BemiectBa. CBsi3b CKOPOCTH JIBHDKEHUST YacCTUIl C
TemnepaTypoil. bpoyHoBckoe aBwxkenue. uddysusa. BzaunmopelicTBue dvacTuil
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN U TBEPABIX
(kpuctamindeckux) Teia. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX



arperaTHhIX COCTOSIHUAX U MX aTOMHO-MOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysuu.

HaGmonenue siBneHuit, 00BACHIIONUXCS TPUTSHKEHUEM WM OTTAIKMBAaHUEM
YaCTHUIl BEHIECTBA.

Jlabopamopnuie padomut u onvimot.

OrneHka quaMeTpa aroMa METOJIOM PSI0B (C UCToyIb30BaHueM (doTorpaduii).

OMbITHI O HAOIOICHHUIO TEIIJIOBOTO PACHIUPEHUS Ta30B.

OnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIEICTBHE TeJl.

Mexannueckoe nBuxenue. Ilyte u mnepemenienue. PaBHOMepHOE W
HepaBHOMepHOe aBukeHue. CBOOOJHOE TajJeHUE KaK MpPUMEP HEPaBHOMEPHOTO
nBokeHus Ttesl. Cxopocth. CpenHsis CKOPOCTb NMPU HEPABHOMEPHOM JIBHXKEHUH.
Pacuér nmyTy v BpeMeHU JABUKEHUS.

I'paduku 3aBucMMOCTEl BEJIMYMH, ONUCHIBAIOIMX JBMXeHHe. OOimme
MOHATHUS OO0 OTHOCUTEIBLHOCTU JBMKEHUSA. CIOXKEHHE CKOpOCTEH I Ted,
JIBUKYIIUXCS TTApaJIENbHO.

SBneHne wHepuuu. 3aKOH WHepuuH. B3anmoneiicTBue Ten Kak IMpUYMHA
U3MEHEHNs CKOPOCTM JBWXEHHUsS Tel. Macca Kak Mepa HMHEPTHOCTH Teja B
NOCTYyNaTeNbHOM JBHKeHUHU. IlnoTtHocTh BemectBa. CBSI3p  IUIOTHOCTH €
KOJIMYECTBOM MOJIEKyJd B enuHuie oObéMa BemiectBa. (CMecu U CIUIaBHI.
[ToBepxHOCTHAS ¥ TUHEWHAS TUIOTHOCTb.

Cuila Kak XxapakTepucTuka B3aumonaeicTBus tei. Cuiia ynpyrocTd W 3aKOH
I'yka. M3mepenune cuibl C MTOMOIIBIO AUHAMOMETpA. fIBIICHUE TATOTEHHUS U CHUJIA
TskecTd. Cuia TSKeCTH Ha Apyrux IuiaHetax. Bec tena. HeBecomocTs. Croxenue
CWJI, HAPABJICHHBIX MO OJHOM mpsimMoil. PaBHonelcTByromas cui. Cuia TpeHws.
TpeHue CKONbXKEHUST U TPEHUE MOKOs, BA3KOE TpeHHE. TpeHue B MNPUPOAE U
TEXHUKE.

Jemoncmpauuu.

HabGmronenre MexaHM4eCcKoro IBIKEHHUS TeTa.

N3mepenue ckopocTu MPSIMOJIMHEUHOTO IBUKEHUS.

HabGmronenvie siBeHUsT HHEPIIUH.

HaGmronenne n3meHeHns CKOPOCTH MPU B3aUMOJICHCTBUA TE.

CpaBHeHuE Macc Mo B3aUMOJICUCTBUIO TEII.

CrnoxeHue cuJil, HallpaBJICHHbBIX IO OJJHOM MPSMOM.

Jlabopamopnuie pabomwvt u onvimet.



OrnpenienieHue CKOPOCTH PABHOMEPHOTO NBHKEHUS (IIapuKa B >KUIKOCTH,
MOJIEJIN AJNEKTPUUYECKOI0 aBTOMOOMIIS U TaK J1ajiee).

Onpenenenue cpeaHeldl CKOPOCTH CKOJIBKEHHS OpycKa WM IIapuka IIo
HAaKJIOHHOM INIOCKOCTH.

Ornpenenenue mIOTHOCTH TBEPAOTO TEIA.

OnbITEI, JEMOHCTPUPYIOIIHUE 3aBUCHUMOCTh pacTsikeHus (nedopmarivn)
MPYKUHBI OT MIPUIIOKEHHOM CHIIBI.

ONBbITEL, JEMOHCTPUPYIOUINE 3aBUCHUMOCTH CHJIbI TPEHUSI CKOJBKEHUS OT
CHUJIBI JIABJICHUS U XapaKTepa COMPUKACAIOITUXCS TOBEPXHOCTEH.

Paspnen 4. JlaBinenue TBEPABIX TeJl, KUAKOCTell U ra3oB.

Hasnenue. Cuna gaBieHusi. CnocoObl yMEHBIICHUS U YBETUUYCHUS JaBICHUS.
JlaBneHue ra3za. 3aBUCUMOCTH JaBJEHHUsI ra3a OT O00BEMa W TEMIIEpaTyphl.
[lepenaya naBneHusi TBEPABIMU TEJIAMH, KUAKOCTAMH U razamu. 3akoH [lackars.
[THeBMaTHUeCKUE MAITUHBI.

3aBUCUMOCTh  JIABJICHUS  JKUJKOCTH  OT  TJIYOWMHBI  TOTPY>KEHHUS.
I'mapocratnueckuit  mapagokc. CooOmiaronuecs cocyapl. [ 'mapaBiuueckue
MeXaHU3MbI. Vcnosib30BaHME BBICOKUX JABJICHUM B COBPEMEHHBIX TEXHOJIOTHUSIX.
Y CTpoCTBO BOIOIPOBO/IA.

AtMmocdepa 3emun u atmocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
BO3AymHON o0omouku 3emin. OmnbiT Toppuuemnnu. M3mepenue arMochepHOTro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO 1aBlIeHUs OT BHICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTO JTABICHUSI.

JlelicTBHE KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Teso. BrITankuBaronias
(apxumenoBa) cuia. 3akoH Apxumena. Y cIoBUE BO3HUKHOBEHHUS BHITATKUBAIOIIEH
(apxumenoBoii) cwibl, moarekanue. [InaBanue ten. Bo3ayxornnaBaHue.

Jemoncmpauuu.

3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmaronyecst COCYIbI.

I'mnpaBanyueckuit mpecc.

[IposiBnenue nericTBrst aTMOC(HEPHOTO AABICHHMS.

Cudon.

3aBUCUMOCTh BBITAIIKMBAIONIEH CHIIBI OT 00BhEMa MOTPYKEHHON B JKUIKOCTH
YacTH Teja U TUIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CHJIBI BECY BBITECCHEHHOU JKUIKOCTH.

VYcnoBue miiaBaHus TeN: MJIABAHUE WJIU MOTPYKEHHE TEI B 3aBUCUMOCTU OT
COOTHOUIEHUS MJIOTHOCTEN TeJa U KUJKOCTH.

Jlabopamopnuie padbomot u onvimol.



HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJAE OT 00bEMa MOrpyKEHHOU B
KUJKOCTh YaCTH Tea.

Ornpenenenue BBITAIKMBAIONIEH CHIIBI, IEUCTBYIOLIEH Ha TEJIO, MOTPYKEHHOE
B JKUJKOCTb.

IIpoBepka HE3aBUCUMOCTHU BBITAIKHABAIOIICH CWIIBI, JEUCTBYIOLIEH Ha TEIO B
KUJKOCTH, OT MACChI TeJA.

OneITel, JAEMOHCTPHUPYIOIIME  3aBUCHMOCTb  BBITAJIKMBAIOLIEH  CHIIBI,
JEUCTBYIOIIEH HA TEJIO B KUIKOCTH, OT 00bEMA MOTPYKEHHOM B KHUAKOCTh YACTH
T€Ja U OT INIOTHOCTH KUAKOCTH.

KoncTpynpoBaHue apeoMeTpa Wi KOHCTPYMPOBAHUE JOJKU U ONPEIEIICHHUE
€€ rpy30l0AbEMHOCTH.

Paszpnen S. PaGora u MOIIHOCTH. DHEpPrusi.

Mexanudeckasi paboTa JUisl CHJI, HAPaBJIEHHBIX BIOIb JIMHUH TIEpEeMEILeHUSI.
MoHOCTS.

[IpocTbie MexaHM3MBI: pblYar, BOpPOT, OJIOK, TOJHUCIACT, HAKJIOHHAS
IJIOCKOCTh, HOXKHUYHBIN MexaHn3M. MoMeHT cuiibl. PaBHOBecue poluara. [IpaBuio
MoMmeHTOB. [IpumeHeHue mnpaBwia paBHOBeCHs pblyara K OJ0Ky. «30I510TO€
npaswiio» mexanuku. KIIJI npocteix MmexanusmoB. [IpocTeie MeXxaHU3MBbI B OBITY,
TE€XHHUKE, )KUBBIX OpraHU3Max.

Mexannyeckass dHeprus. KuHeTMdeckas M NOTECHUHAIbHAS JHEPIUSL.
[IpeBpalieHre 0JHOrO BUJIa MEXAHUYECKOW YHEPTUU B IPYroi. 3aKOH COXPaHEHHUS
Y IIPEBPALLCHUS YJHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IprmMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomot u onvimot.

HccnenoBanne ycioBUM paBHOBECHS phlyara.

N3amepenne KIIJI HaKITOHHON MIIOCKOCTH.

W3ydenue mpaBuiia pbryara Ajsi HOJBUKHOTO U HEMOJBUKHOTO OJIOKOB.

Omnpenenenune KIIJI moaBmkHOTO U HEMTOABHKHOTO OJIOKA.

Onpenenenue pabOTHl CHIIBI YIPYTOCTH MPU MOABEME I'PY30B IPU ITOMOIIH
MOJIBMKHOTO OJI0Ka.

N3ydeHne 3akoHa COXpaHEHHSI MEXAHUYECKON SHEPIHUU.

8 KUIACC

Pa3nen 6. TensioBble siBJIeHMS.

OCHOBHBIE TIOJIOKEHUS MOJICKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BemecTBa. Macca W pa3mepbl aTOMOB M MOJIeKyd. ONBITHI, MNOATBEPKAAIOIINAEC
OCHOBHBIE TMOJIOKEHUS MOJIEKYJIAPHO-KUHETUUECKOM TEOPHUH.



Mopenu TBEPIOro, >KHIKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucraminueckue u amopdubie Tena. I'pageH — HOBBII MaTepuan A HOBBIX
TEXHOJIOTUU. TEeXHOJIOTUM TMONYyYEHHUs] UCKYCCTBEHHBIX aiMa3oB. OObsCHEHUE
CBOMCTB T'a30B, )XUIAKOCTEW M TBEPABIX TEJl HA OCHOBE IOJIOKEHUU MOJIEKYJISAPHO-
KMHETUYEeCKOU Teopuu. [[OBEpXHOCTHOE HATSAKEHHUE, CMAaYMBAHUE, KANIWLISIPHbBIC
sABJIEHUS. TEIIOBOE pACHIMPEHHUE U CKAaTUE. 3aBUCUMOCTh JABJIICHUS ra3a oOT
o0BEMa, TeMneparypsbl.

Temnepatypa. CBsi3b TeMmepaTypbl CO CpPEIHEH KHUHETUYECKOW HHEprueiu
TEIUIOBOTO JBMXKEHUA YaCTHULl. TemMnepaTypHbIE IKabI.

Buytpennsis  sHeprusi. CnocoObl HM3MEHEHMs] BHYTPEHHEW DHEpPruu:
TEeIIonepeaayda U COBEpIICHUE paboTHI. Bups TeIIoNepeaadn:
TEIUIONPOBOJIHOCTh, KOHBEKIIUS, U3IyuyeHHE. Buasl Temionepenaun B Opupoae U
TexHuke. HeoOpaTuMOCTh TETIOBBIX MTPOIIECCOB.

KonmnuectBo TeroTel. YaenbHas TEIUIOEMKOCTh BeEIIecTBa. TeruiooOMeH H
TEIUIoBOE paBHOBecue. 3akoH HproToHa-Puxmana. YpaBHeHnue TersioBoro OanaHca.

[InaBneHue u OTBEpAEBaHUE KPUCTANIMUYECKUX BEUIECTB. Y A€IbHAS TEIIOTA
miaBieHus. [lapooGpa3zoBanue u xkouaeHcanus. Mcnapenue. Kunenue. Y nenbHas
TEIjoTa  mnapooOpa3oBaHUsA.  3aBUCUMOCTh  TEMIEpaTypbl  KUIEHHUS  OT
atMocepHoro mpaBieHus. HachbllieHHBIH W HEHACHINIEHHBIA Tap. BraxkHoCTh
BO3/lyXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CTOPAHUS.

[Tpunnuner pabotel TernoBeiX aurareneit. KIIJ[ TemmoBoro asurarters.
TenoBele OBUratend W 3alllUTa OKpYXKarIled cpeapl. TemnoBble NOTEpH B
TEIJIOCETSX.

3aKOH COXpaHEHHUsI U MPEBPAILCHUS SHEPrUM B MEXaHMYECKHUX M TEIIOBBIX
npoiieccax.

Jemoncmpauuu.

Hab6mronenre OpoyHOBCKOTO JIBUIKECHHUS.

Ha6monenne nuddysun.

HaGmionenne sBICHWI TIOBEPXHOCTHOT'O HATSDKCHUS, CMAuWBaHUS W
KalWJUISIPHBIX SIBJICHUN.

HaGmronenre TemioBoro pacumpeHus Tel.

W3meHenne naBlieHHWs ra3a MpPU W3MEHEHHH O00bEMa W HArpeBaHWUU WM
OXJIAXKICHUU.

[IpaBuna n3mMepeHus: Temneparypsl.

Bunbr Termonepenaym.

OxutaxkieHre Ipy COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiiieHHH pabOThl BHEIIHUMH CUJIAMHU.

CpaBHEHME TEIUIOEMKOCTEN Pa3JINYHBIX BEUIECTB.



HaGmtonenue kunenus.

HaGmtoneHne nocTosHCTBA TEMIIEPATYPhI MPU TIABJIICHHUH.

Mopenu TennoBbIX ABUTATEIEH.

Jlabopamopnuie padomut u onvimot.

OMnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TTPUTSIKEHUS.

OnbIThI IO BBIPAIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM MJIM caxapa.

N3mepenne TteMnepaTypbl MpU TOMOIIM JKHUAKOCTHOIO TEPMOMETpa U
JNaTyrKa TEMIEPATYPHI.

OnbITel 10 HAOMIOACHUIO TEIUIOBOTO PACIIMPEHHUS Ta30B, XUJKOCTEH H
TBEPJBIX TEJI.

OmnpeneneHue qaBieHUs BO3yXa B OaJUIOHE IITTPUIIA.

UccnenoBanne 3aBUCMMOCTU JaBJICHUSI BO3JyXa OT €ro oo0wbéMa u
TEMIEPATYyPBhI.

[IpoBepka rumnoTe3bl TUHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOHMKA >KUJIKOCTH B
TEPMOMETPUYECKON TPYyOKe OT TeMIepaTyphl.

HaGmionenne w3MeHEHUsT BHYTPEHHEW OJHEpPruM Tella B  pe3yJbTare
TEIJIoTnepe1aun U pabOThl BHEIITHUX CHIL.

UccnenoBanue sBJICHUS TEIUIOOOMEHA TMPU CMENIMBAHUM XOJOAHOM U
ropsiueu BOJIBI.

Omnpenenenue KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJION MPH TEIIOOOMEHE
C HarpeThIM METAIUTNYECKUM LUJIUHIPOM.

Ornpenenenne MOITHOCTH TETUIOBBIX MOTEPSH (3akoH HproTOHAa-PrxmaHa).

Ornpenenenue yneabHONW TEINIOEMKOCTH BEILECTBA.

HccnenoBanue npouecca ucnapeHusl.

Ornpenenenue OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Ornpenenenue yneibHONW TEIUIOTHI MIABICHUS JIbJA.

Pa3znen 7. JinekTpuyeckue 1 MAarHUTHbIE SIBJICHHS.

Onektpuzauust Ten. [[Ba pona snekTpuyeckux 3apsanoB. BzammopelctBue
3apsKeHHBIX Tell. 3akoH Kynona.

Onektpuueckoe mnoie. Hanpsok€HHOCTH 3nekTpudeckoro mnods. IlpuHnun
CYNEepHO3ULUHU dIEKTPUUECKUX MOJIel (Ha KAYECTBEHHOM YPOBHE).

Hocurtenu snexkTpuyueckux 3apsioB. DIEMEHTAPHBIN AIEKTPUUECKUN 3apsii.
Crpoenue aroma. IIpoBOIHMKHK, JUPIEKTPUKK U MOJYNPOBOJHHMKHU. 3aKOH
COXPaHEHUs ANEKTPUUECKOrO 3apsaa.

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAaHUSA DJIEKTPUUECKOTO TOKA.
HNcTouHMKM TOCTOSHHOTO TOKa. JIeMCTBUS SJIEKTPUUYECKOrOo TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUYECKUM TOK B METAJJIaX, )KUIKOCTIX U ra3ax.

Qnektpuyeckas 1nenb. Cuia Toka. IJIEKTPUUYECKOE HANPSIKEHUE. AMIIEPMETP
Y BOJBTMETP B LEMH MOCTOSHHOrO TOKa. CONpOTHUBIECHUE MPOBOJHUKA. Y AEITBHOE



CONPOTHUBIICHUE BellecTBa. 3akoH OMa i yuactka nenu. [locrmenoBarensHoe u
MapajyieIbHOE COEUHEHNE TPOBOAHUKOB. DJIC B 1IenM MOCTOSIHHOTO TOKA. 3aKOH
Oma mia nonnou nenu. IlpaBuna Kupxroga. Pacdé€r mpocThIX 3IEKTPHUUECKHX
uenen. HenmnHenHbIe 371EMEHTBI.

PaGota u MOIIHOCTH SJEKTPUYECKOro ToKa. 3akoH Jlxoyns-JIenna.
DneKkTpudecKue enu U NOTPeOUTENH 3IeKTpruIecKkoil snepruu B 0biTy. KopoTkoe
3aMbIKaHUE.

[TocTtossHHblE ~ MarHuThl.  B3auMonencTBHE  TOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT Opcrena. MarHutHoe Tosie  3JeKTpuueckoro Toka. OnbelIT  Amnepa.
[IpruMeHeHne >IEeKTPOMAarHuTOB B TEXHUKE. JleliCTBME MAarHMTHOrO TOJS Ha
npoBOAHUK ¢ TokoM. Cuna Amnepa u  omnpeaeieHue €€ HalpaBJICHUS.
DJIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lCNONIb30BaHUE 3JIJIEKTPOJBUTATEIEH B
TEXHUYECKHUX YCT-pOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABiaeHue snekTpoMarHuTHON MHAYKUuK. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. CriocoOmI MOJTyYEHUSI AIEKTPUUECKOU SHEPIUHU.
DONEeKTPOCTAHIIMM Ha BO300HOBISIEMBIX HMCTOYHHUKAX SHEPTUU. DKOJIOTUUYCCKUE
POOJIEMBbI PHEPTETUKU. TOTIIMBHBIC AJIEMEHTHI U AJIEKTPOMOOMITH.

Jemoncmpayuu.

DneKkTpu3auus Tell.

JIBa poja 3JIEKTPUYECKUX 3apsAJI0OB U B3aUMOJICHCTBUE 3apsKEHHBIX TEII.

Y CTpOMCTBO U IEMCTBUE AJIEKTPOCKOIIA.

DneKkTpocTaTuyecKasl NHIYKIIHS.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.

MopaenupoBaHUEe CHIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJSI C I[OMOUIBIO
OYMa)KHBIX CYJITAHOB.

[IpoBOAHUKH U TUDIICKTPUKH.

HcTouHrky nOCTOSIHHOTO TOKA.

JIelcTBUA 3IIEKTPUUECKOTO TOKA.

DNEKTPUUECKUN TOK B KHIKOCTH.

["a30BrIi1 pa3psn.

N3Mmepenue Cuitbl TOKa aMIepMeTpOM.

N3Mmepenne 31eKTpUYeCKOro HanpsiKEHNUsI BOJIbTMETPOM.

PeocraTt n MarazuH conpoTUBIEHU.

B3aumopelicTBre NOCTOSIHHBIX MATHUTOB.

MoaenupoBaHue HEBO3MOKHOCTH Pa3EICHHUS ITOI0COB MarHuTa.

MoaennpoBaHrue MarHUTHBIX ITOJIEN MOCTOSIHHBIX MarHUTOB.

OnsIT OpcTena.

MarsurtHoe 1oJjie ToKa. JICKTPOMarHuT.



JlencTBMEe MAarHUTHOTO TOJIA HA IIPOBOJHUK C TOKOM.

DJIEKTPOJABUraTENb MOCTOSTHHOIO TOKA.

Omnerter @apanes.

DJIIEKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnuie padbomot u onvimot.

OnpiTel 1O HAOJIONECHUIO DSJIEKTPU3ALMHU TeJl MPU CONPUKOCHOBEHHH H
MHIYKIUEH.

HccnenoBanue OEHUCTBUSA  DJIEKTPUYECKOIO IO Ha IPOBOJHUKH U
TUDJIEKTPUKH.

COopka 1 CHbITaHUE ANEKTPUUECKON LEMU MOCTOSTHHOTO TOKA.

NccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MIPOTEKAIOLIET0 Yepe3 PE3UCTOP, OT
HaIPSKEHUs Ha PE3UCTOPE U COMPOTUBIICHUS PEZUCTOPA.

OnbITEL, IEMOHCTPUPYIOLIME 3aBUCUMOCTD JJIEKTPUUECKOTO COMPOTUBIICHHUS
IPOBOJIHUKA OT €0 JJIMHBI, INION[AA1 MONEPEYHOTO0 CEYEHUS U MaTeprara.

Ornpenenenue yielbHOro CONpOTUBIICHUS TPOBOIHHKA.

[IpoBepka mpaBWJIa CJOKEHHMS HANpPSDKEHUW TIPU  IOCIEAO0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mnpaBuia i1 CUJIbl TOKAa MpPHU NApPaUICIbHOM COEIUHEHHUU
PE3UCTOPOB.

Omnpenenenue O/{C 1 BHYTpEHHETO CONPOTUBIICHHUS] UCTOYHUKA TOKA.

[Tposepka npaun Kupxroda.

[IpoBepka BrInoJHEHUS 3aKoHAa OMa [1J1s1 TTOJTHOM LIETIH.

N3ydeHne BOJIbTAMIEPHBIX XapaKTEPUCTUK HEIMHEHWHBIX 3JIEMEHTOB (JIAMIIbI
HaKaJIMBaHUS WIN MMOJYyIPOBOJIHUKOBOIO IHO/A).

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIYIIIETO YePE3 PE3UCTOP.

Ornpenenenne MOUTHOCTH 3JIEKTPUUYECKOIO TOKA, BBIAEIISIEMOI HA PE3UCTOPE.

Onpenenenue KIIJ narpeBarens.

HccnenoBanre MarHuTHOTO B3aUMOAEHUCTBHUS TOCTOSIHHBIX MATHUTOB.

N3yyenne MarHuTHOTO TOJIS IOCTOSIHHBIX MAarHUTOB TMPHU UX 00bETUHEHUU H
pa3eIICHNUM.

HccnenoBanne AeUCTBUS AJIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnBbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJEHUCTBHS KaTYIIKHU C
TOKOM M MarHuTa OT CHJIbl U HaMpaBJICHUS TOKAa B KATYIIKE U OT HaJU4us
(OTCYTCTBUS) CEpPICUHHKA B KATYIIIKE.

N3ydenne 1eicTBrss MArHUTHOTO MOJIS HA MTPOBOJHUK C TOKOM.

KonctpyupoBanue u uzydeHue paboThl JJIEKTPOIBUTATEIS.

N3smepenne KII/] anekTpoaBUraTebHOM yCTAHOBKH.

OneITbl 1O  HCCHEAOBAHUIO  SIBJICHUS DJIEKTPOMArHUTHOW MWHIAYKLMUU:
WCCIIEIOBAHUE U3MEHCHUHW 3HAYEHHS U HAIPABJICHUS MHAYKIMOHHOIO TOKA.



9 KUIIACC

Paznen 8. Mexanuueckue siBJIeHHUS.

Mexanuueckoe JBmkeHHe. MartepuanbHas Touka. CrnocoObl OMUCaHUS
MEXaHUYECKOTO JBIXKECHUS: TaOMWYHBINA, rpaduueckuil, anHanutuyeckuii. Cucrema
oTc4y€Ta. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBUKEHUS.

BekTopHble BeIMUMHBI, ONEpalli C BEKTOPAaMU, MPOEKIUHA BeKkTopa. Panuyc-
BEKTOpP MAaTEpUAIBLHOM TOYKH, IEPEMEIICHUE Ha IUJIOCKOCTH. PaBHOMEpHOE
OpsIMOJIMHENHOE  JBWXKEHUE. HepaBHOMEpHOE TPSMOJUHEHHOE JIBUKECHUE.
Cpennsis 1 MTHOBEHHAsI CKOPOCTh TeJla PU HEPABHOMEPHOM JIBUKEHUHU.

Yckopenue. PaBHOYCKOPEHHOE TIPAMOJIMHEMHOE JBHUKEHHUE. Y CKOPEHUE
cB0oOOHOTO maaeHus. OnbIThl ["anumes.

I'paduueckas uHTEpHpeTanvs YCKOPEHHS, CKOPOCTH, MPOUJACHHOTO MyTH U
nepeMeNIeHust AJ1sl IPSIMOJIMHENHOTO ABUKECHUSL.

JIBi>xkeHue Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY.

JIBukeHue 1o OKpy)HOCTHU. JIMHENHAss CKOPOCTh, YIioBasi CKOPOCTh, TIEPUO]T
¥ 4acTOTa OOpaIlleHHs P PaBHOMEPHOM JIBUKEHUHU 10 OKPYKHOCTU. CKOPOCTh U
YCKOPEHHE TPU JIBUKEHUH IO OKPYKHOCTH.

Bekrop cuibl. PaBHOAEHCTBYIOIIAs CUIIA.

[Tepsoiii 3akoH HprotoHa. Bropoit 3akoH HeroTona. Tperuit 3akon HeroToHa.
[IpuHIMIT CynIepno3uLnu CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Crjla
TPEeHMsI TIOKOS, Ipyrue Buabl TpeHus. Koadduument tpeHus.

JIBHUKeHue TeJ o OKPYKHOCTH MO JEUCTBUEM HECKOJIBKHUX CHIL.

3akoH bepnynnm um nogbpéMHas cuna Kpbuia. COBpEMEHHBIE JIETAaTElIbHbIE
amrmaparel, CyJa Ha NOABOAHBIX KpBUIbSAX, AHTHUKPHUIO Ha CKOPOCTHBIX
aBTOMOOWISX. J[BIDKeHHE TTOe3/1a HA MAarHUTHOM MOJTYIIIKE.

Cuna TSXKECTM M 3aKOH BCEMUPHOIO TATOTEHUA. [[BH)KEHHE Tel BOKPYT
IpaBUTAlMOHHOIO IIeHTpa (B ToM uwucie miaHeT Bokpyr Comnnpa). Ilepsas
KOCMHUYECKass CKOpOCTb. HeBECOMOCTh U meperpy3KH.

PaBHOBecue marepuaibHOW TOYKUA. AOCOMIOTHO TBEpAOE Teio. PaBHOBecue
TBEPIOTO TEJA C 3aKPEIUIEHHON OChIO BpaneHusa. MOMeHT cuiibl. LIeHTp TsKecTH.

Nmnynec Tema. WM3meHenue wummnynbca. Mmnynbc cuibl. Ympyroe u
HEynpyroe B3auMOJCHCTBHE. 3aKOHbl H3MEHEHHUSI U COXPAHEHHS] HMMITYJIbCa.
PeaktrBHOE IBHXKEHHUE.

Mexannueckass paboTta ¥ MOLIHOCTh. PaboTa cull TSXKECTHU, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHS TeNa, MOAHSATOTO HAJl
MMOBEPXHOCTHIO 3eMiH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprud. TeopemMa O KMHETHYECKOW JHEPryMU. 3aKOH W3MEHEHUS U COXPAHCHUS
MEXaHUYECKON SHEPTUM.



Jemoncmpayuu.

HaGmionenne MexaHW4YecKoro JBHXKEHHS Tella OTHOCUTENIbHO Pa3HbIX Tell
OTCYETA.

CpaBHeHue myTeld M TPACKTOPUM JIBXKEHHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepenune ckopocTy U YCKOPEHUSI MPSIMOJIMHEITHOTO JIBUXKEHUS.

UccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

HaGmronenue nBuxkeHus Teia 1o OKpy>KHOCTH.

HaGmronenre MexaHMYeCKuX SIBJICHUMN, MPOUCXOMSIIMX B CUCTEME OTCUéTa
«Tenexka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBMXKEHUH OTHOCHUTEIIHHO
KabuHeTa QU3HKH.

HaGmonenne paBHOBecHs Tel, CBOOOJHOTO MaJeHUs, KOJIeOaHUsI MasiTHUKA B
WHEPIMATIBHBIX CUCTEMAaX KaK MOATBEPKACHUE MPUHIIUIA OTHOCUTEIILHOCTH.

3aBUCHUMOCTh YCKOPEHHUS Teja OT €r0 MacChl M JICHCTBYIOIIEH Ha HETO CUJIBI.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOICHCTBUU TE.

N3menenue Beca Teaa mpu yCKOPEHHOM JBUKCHHH.

[Tepenaya ummynbsca Mpu B3auMOJEHCTBUH TE.

[IpeobpazoBanus 3HEPTUU NMPU B3aUMOJICHCTBUHU TEJI.

CoxpaHeHue UMITyJIbca MPU a0COIIOTHO HEYTIPYTOM B3aUMOICHCTBHH.

CoxpaHeHue UMIyJbca Py YIPyroM B3anMOJIEUCTBUU.

HaGnronenne peakTHBHOTO IBHXKEHHUS.

CoxpaHeHue SHepruu rnpu cBOOOTHOM IaJIEHUU.

CoxpaHeHue SHEepruu Ipyu ABUKEHUU TeJa MO AEHCTBUEM NPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

KoncTpyupoBanue TpakTa il pa3roHa M JaJbHEWIIEr0 pPaBHOMEPHOIO
JBUKEHHUS IIAPUKA WU TEJIEKKU.

Onpenenenue CpenHe CKOPOCTH CKOJIBKEHUs Opycka WM JBUKEHUS
IapuKa 1o HaKJIOHHOM MJIOCKOCTH.

Onpenenenue yYCKOpEHHs Tela MpPU PABHOYCKOPEHHOM JBHXKEHUHM IO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH NP PaBHOYCKOPEHHOM
IBIDKCHUH 0€3 HayaJbHON CKOPOCTH.

[IpoBepka runoTessl: €ciu MNpyu PAaBHOYCKOPEHHOM ABUKEHHUH 0€3 HauallbHOU
CKOPOCTH MYTH OTHOCATCS KaK Psii HEYETHBIX YHCEN, TO BPEMEHA OIMHAKOBBI.

HccnenoBanne nBMKeHUs Tejaa, OPOIIEHHOTO MO/ YTIIOM K TOPU30HTY.

UccnenoBanre 3aBUCUMOCTH CHJIbl  TPEHUSI CKOJBXKEHUS OT  CHJIbI
HOPMAaJIbHOTO JAaBJICHUS.

Ornpenenenue KodppuureHTa TPEHUS CKOJIbKEHUS.

Ornpenenenue KECTKOCTA NPYKUHBI.



HccnenoBanne 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B MIPYKUHE, OT
CTeneHu eopMaru mpy>KUHBbI.

Omnpenenenue pabOThl CUIIBI TPEHUSI NIPU PABHOMEPHOM JBUKEHUU TeJa IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

Onpenenenne paboTbl CUJIBI  YINPYrOCTH MpU  MOABEME TIpy3a ¢
WCIIOJIb30BaHUEM HETIOJIBMYKHOTO U TTOJABUXKHOTO OJIOKOB.

Pasznen 9. Mexanu4yeckue Kojie0aHUs U BOJIHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKKU KOJCOAHUN: IEPHO/I,
4yacToTa, aMmIuMTyda. lapmMoHuueckue KoneOaHus. 3aTyxarolue KojeOaHus.
Breinyxnensbie konebanus. PezonaHnc.

Marematnueckuii U NPYKUHHBIA MasATHUKHU. lIpeBpaiieHue sHeprum Ipu
KOJIe0aTeIbHOM JBUYKCHUH.

Mexannueckue BoOJHBI. [IpogonbHbIE W TONEpedHble BOJHBI. (CBOWMCTBA
MEXaHUYECKUX BOJH: uHTepdepeHius u qudpaxius. J[J1MHa BOTHBI M CKOPOCTH €€
pacnpocTpaHeHus. MexaHU4eCKUe BOJHBI B TBEPAOM TeJle, CEICMUYECKHUE BOTHBI.

3Byk. PacmpocTpaHeHue u oTpake€Hue 3ByKa. ['pOMKOCTh 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. WMHbpasByk u ynbTpa3Byk. Vcmons3oBanue
yJIBTPa3ByKa B COBPEMEHHBIX TEXHOJOTUSIX.

Jemoncmpayuu.

HaGmionenne xoneGaHuii Tenm TMOA JNEUCTBHEM CHJIBI TSKECTH W CHJIBI
YIPYTOCTH.

HaGmonenne xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.

HaGmronenre BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.

PacnpocTpaneHnne npogoJibHBIX U MMONEPEYHBIX BOJIH (HA MOJEIH).

Ha6monenune naTepdepeHiinu u 1udpakiiui BOJH HAa IIOBEPXHOCTH BOIBI.

HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYyCTHYECKHUMN pe30HaHC.

Jlabopamophuie pabomot u onvimot.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJICOAHUN MAaTEMATHIECKOTO MasiTHUKA.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOaHUHN PYKUHHOTO MasiTHUKA.

HccnenoBanne 3aBUCHMOCTH Teproaa KOIeOaHHU Tpy3a Ha HUTH OT JIJTUHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEpHOJa KOJIEOAHUH MPYKMHHOTO MasTHUKA OT
MAacCChI Tpy3a.

[IpoBepka HE3aBUCUMOCTH Tepuoaa KoyieOaHWi Tpy3a, TOJABEIIEHHOTO K
JIEHTE, OT MacChl rpy3a.

OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD MEPUOJIa KOJICOAHUI MPYKUHHOTO
MasiTHUKA OT MaccChl rpy3a 1 )KECTKOCTH MPYKUHBI.

N3mepenne yckopeHus CBOOOIHOTO TaICHUS.



Paszznen 10. DiieKTPOMAarHMTHOE 110JI€ ¥ JJIEKTPOMATHUTHbIE BOJHBI.

ONEKTPOMArHUTHOE  MOJie.  OJIEKTpOMarHuTHele  BOoiHBL.  CBoOMCTBa
AJEKTPOMArHUTHbIX BOJIH. Illkama »JIeKTpOMarHUTHBIX BOJIH. [cmosb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JUII COTOBOW cCBA3W. Pammonoxanms. Kocmuueckas
CBSI3b.

OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTta. BoaHOBBIE CBOMCTBA
cBeTa: uHTepPepeHus U TudpaKius.

Jemoncmpayuu.

CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJIH.

WNnTtepdpepenuus u nudpakxius ceera.

Jlabopamopnuie padomut u onvimot.

N3yyenue CBOWCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOMJIBHOTO
TenedoHa.

[IpoBenenue onpITOB 10 HAOJIOIEHUIO UHTEp(EepeHInn U Tudpakluy CBETA.

Pa3zpnen 11. CBeToBbBIE IBICHUSA.

JlyueBass Mozenb CBETa M TE€OMETpUYEcKas ONThKa. VICTOYHMKHM CBeTa.
[IpsmonuueliHoe pacnpocTpaHeHue cBera. 3armeHuss ConHua u JIyHBL
Otpaxenue cBera. Ilnmockoe 3epkano. 3akoH oTpaxeHus csera. llocTpoenwue
n300pakeHni, CHOPMHUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBera. 3aKOH MpesoMiieHUs cBeTa. [loiHOe oTpakeHue cBerta.
Hcnonp30BaHue MOJHOTO OTPAXKEHUS B ONTUYECKUX CBETOBO/IAX, ONTOBOJIOKOHHAS
CBSI3b.

Jlunza, xoxm nyued B JuH3e. Dopmyna TOHKOM JuH3BL. llocTpoeHue
n3o0pakeHui, CHOPMUPOBAHHBIX TOHKOM JuH30M. OnTHYecKas CcHCTeMa
doroamnmapaTa, MUKpOCKONa H Teieckoma. [7a3, kKak onTudeckass cucTema.
brn3opyKocTh U 1aIBHO30PKOCT.

Paznoxenune Oemoro cBera B crektp. Onwitel HeloTona. Cnokenue
CIEKTpPaJIbHBIX IIBETOB. J(ncnepcus ceera.

Jemoncmpauuu.

[IpsAmonHEHHOE pacIpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n3o0paxeHN# B TUIOCKOM 3epKaje.

[Ipenomnenue cBera.

OnTuyeckuii CBETOBOA.

Xox myueit B coOHMparomiei TuH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnue n300pa>keHHUI C TOMOILBIO JIUH3.

[Mpunuun neiicTBus goTtoamnmnaparta, MUKPOCKOIA U TEIECKOIA.

Mopens rnasa.



Pa3noxenue 0enoro cera B CHEKTP.

[Tonnyyenue Oenoro cBeTa Npu CI0KEHUH CBETA PA3HBIX LIBETOB.

Jlabopamophuie padomot u onvimot.

HccnenoBanne 3aBUCUMOCTH YIUIA OTPAXKEHMSI CBETOBOIO Jyda OT yria
MaJICHUSI.

N3yuenue cBOMCTB N300pakeHuUs B IJIOCKOM 3epKalie.

NccnenoBanne 3aBUCHMOCTH yTila MPEJIOMIIEHUS OT yTria MaJeHUsI CBETOBOTO
Jy4a Ha TPAHHULIE «BO3AYX—CTEKIIO».

[Tonyyenune n300paxeHuit ¢ TOMOIIBI0 COOUPAIOIIECH JTUH3BI.

Onpenenenne (QOKYCHOTO pacCTOSHUS M ONTHUYECKOW CHJIbI coOuparolein
JIVH3BI.

OnbITHI IO Pa3NIOKEHHUIO OEJIOr0 CBETA B CIEKT.

OnbITEIl IO BOCHPHUATHIO IIBETA MPEIMETOB MPU HUX HAOIIOJACHUU 4Yepes
I[BETOBBIC (DHIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pesepdopna u mmanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u noraonieHrue cBera atomoM. KBanThl. JInHeHyaThie CIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTa- u raMmma-uznydenus. CTpoeHue aTOMHOTO
anpa. HykimonHas wmopens artomHoro snpa. M3orombel. PaanoakTuBHBIE
npeBpamienus. [lepuoa momypacnaga aToMHbIX sanep. JlelcTBHe paJllOaKTUBHBIX
U3JIYYEHUH Ha KUBbIC OPTaHU3MBbI. 3alIUTa OT PAJUOAKTUBHOTO U3JIyYEHHUS.

SAnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO M MACCOBOT'O YHCEIL.
OHeprusi CBsi3M aTOMHBIX sifep. CBS3b Macchl M 3HEpruu. Peakiuu cuHTE3a U
nenenus saep. Wcrounwku sHeprun ConHua W 3BE3N. SnepHas >HEpreTuka.
DKOJOTUYECKUE MPOOTIEMBI SIICPHON SHEPTETHKHU.

Jemoncmpauuu.

CrexTpsl U31y4YEeHHS U MOTIIOMICHUSI.

CrexTpsl pa3IHYHbIX Ta30B.

CnekTp Bojgopoa.

HabGmronenne TpekoB B kamepe Bunbcona.

PaGota cuérurka HOHU3UPYIOMHNX U3TYICHHM.

Perucrpanus nznydeHus: IpupOIHBIX MUHEPATIOB U MTPOIYKTOB.

Jlabopamopnwie padbomot u onvimol.

HaGmronenre CIutonIHbIX ¥ THHEWYAThIX CIIEKTPOB U3TyUCHUS.

HccnenoBanne TPeKOB: U3MEPEHHE SHEPIHU YACTHUIBI 110 TOPMO3HOMY ITYTH
(o dboTorpadusm).

N3mepenne paanoakTUBHOTO (hOHA.

IToBTOpPHUTEILHO-0000 1A U MOTYJIb.



[ToBTOpHUTENHEHO-0000IIAIONTNIT MOTYTb TIPEIHA3HAYEH AJISI CUCTEMATHU3aluN
u  0000mIeHUsT TMPEIMETHOrO  COACPKAHUS U OMbITa  JACSTEIHLHOCTH,
MPUOOPETEHHOIO NPHU M3YYEHHHM BCEro Kypca (U3HKU YriayOJE€HHOTO YpOBHS, a
TaKXKe JJIs1 HOJTOTOBKM K OCHOBHOMY TOCY/IapCTBEHHOMY dK3aMeHY Mo (pHu3uKe.

B mporecce wu3ydeHuss MAHHOTO MOJIYJSA PEATM3YIOTCS U TOIy4aroT
JanbHEHIIee pa3BUTHE YyueOHBIE JCHCTBHSA, OOECIICUMBAIONINE JIOCTIKEHUE
OPEeIMETHBIX ¥ METaNpeJAMETHBIX pe3ydbTaTOB o00y4deHus, (HopMHpOBaHHE
€CTECTBEHHO-HaYYHO! T'PaMOTHOCTH: OOBSICHEHHE M ONMCAHUE SIBICHUH Ha OCHOBE
npuMeHeHUs] (PU3NYEeCKUX 3HAHUH, MCCIENOBATENbCKUE JCUCTBUS (BBIIBHIKCHHE
THIOTE3, MMOCTAHOBKA IENIM M TUIAHUPOBAHHE HWCCIICOBAHMS, aHAIN3 JAHHBIX H
MOJTyYeHHUE BHIBOJIOB).

[IpennmoutuTenbHON (GOPMOI  OCBOCHHS MOMAYNS SIBISCTCS MPAKTHKYM,
nporpamma KOTOpOTO BKIIOUYAET:

peleHre 3a7ad, OTHOCSIIUXCS K PasIuYHBIM pas3ienaM M TeMaM Kypca
(GU3MKH, B TOM YHCIIE 3a]]a4, MHTETPUPYIOIINX COJEpKaHUE PA3HBIX Pa3/IciioB;

BBITTOJTHEHHE JTA0OPATOPHBIX pabOT M OMBITOB (BKIIHOYAsi paOOTHI M OTBITHI U3
NepeyHel K paszienamM Kypca) B YCIOBHSX CaMOCTOSITENIBHOTO TUTAHUPOBAHUS
NPOBEJACHUS MCCIICJIOBAHNUS, BBIOOpA U OOOCHOBAHMS METOJIa M3MEPEHUS BEIINIHH,
cOOPKHU IKCTIEPUMEHTATBFHON YCTaHOBKH;

BBITMIOJTHEHUE MTPOOJIEMHBIX 3a/IaHUN MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa
(3amaHusl O €eCTECTBEHHO-HAyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJIEpKAHUEM;

paboTy HaJ rPYNIIOBBIMU WM UHIUBUIYATbHBIMU MMPOEKTAMHU, CBI3AHHBIMU C
coliepkaHreM Kypca (pu3ukH.

N3yyeHue mMOBTOPUTETHHO-0000IIAIONIET0 MOMYIISI MOXKET 3aKaHYMBATHCS
IIPOBEJCHUEM JHATHOCTUYECKON paboThl 3a Kypc (PU3HKH YriyOJa€HHOTO ypOBHS,
BKJTIOUAIOIIEH 3aJ]aHUsl PA3HOrO0 YPOBHS CIOXXHOCTU. Pe3ynbTaThl BBITIOJHEHUS
JIMarHOCTUYECKOW pabOThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTH 00YYarOIIUXCs
K OCHOBHOMY TOCYAapCTBEHHOMY »5K3aMeHy 1O (u3MKe, a  TakKxke
CBUJIETEIBCTBOBATH O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYyUYHOM IrPaMOTHOCTH.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VTJIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

N3yuyenue ¢pu3nKy Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs HalpaBlIEHO
Ha JOCTH)KCHHUE TUYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX
pE3yIbTATOB.

JIMUYHOCTHBIE PE3YJIbTATBI

B pesynbraTe usydenus puznku Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
YaCTH:

e I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEpPeca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOU
bu3nYIecCKol HAYKH;

IIEHHOCTHOE OTHOIIICHHE K JOCTHYKCHUSM POCCUMCKUX YUEHBIX -(DU3UKOB,;

o 2)epaxcoanckozo u OyxXo6HO-HPAGCMEEHHO20 60CHUMAHUSA:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJICHUU OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKHUX MPOOJieM, CBA3AHHBIX C MPAKTHUYECKUM NMPUMEHEHHUEM JOCTHKEHUM
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OCO3HAaHHWE BAXKHOCTH MOPAIbHO-3TUYECKUX NPUHIUIIOB B AEATEIbHOCTU
YYEHOTO;

e 3)acmemuueckozo 60cCnUmMAaHUA:

BOCTIPUATHE ICTETHYECKUX KayeCTB (PU3MUECKON HAyKH: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;

e 4)uennocmu HayyH020 NOZHAHUA:

OCO3HAHHE IIEHHOCTH (U3UYECKON HAyKH KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUS MUPA, OCHOBBI PA3BUTHS TEXHOJIOTHUM, BaXKHEUILEH COCTABIISIFOLICH
KYJbTYpBI;

OpUEHTAIMS B JACATEIBHOCTA HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS PUPOJIbL;

pa3BUTHE HAay4YHOUN JI00O3HATENbHOCTH, HMHTEpECca K HCCIEA0BATEIbCKOM
NEeATENbHOCTH;

e 5)popmuposanusn Kynbmypel 300p06bsa u IMOUUOHAIbLHO20 ONAZONOTIYYUA:

OCO3HAHHWE IIEHHOCTH Oe3omacHoro oOpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpEe, BAXXHOCTH TMpaBWi O€30MaCHOTO TIOBEICHHS Ha
TPaHCIOPTE, Ha JOPOrax, C OHJIEKTPUYECKUM M TEIJIOBBIM OO0OpYJOBAaHHEM B
JIOMAITHUX YCIOBUAX;

c(hOpMUPOBAaHHOCTh HaBbIKa peQeKcUuH, NpPU3HAHHE CBOEro IpaBa Ha
OIKOKY U TAKOTO e MpaBa y Ipyroro 4eJI0BEKa;



e 6)mpyo0o6oco eocnumanus:

aKTUBHOE yYacTHUE B pEUICHWU NPAKTUUYECKUX 3a7ad (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHu3alluu, ropoja, Kpas) TEeXHOJIOTUYECKOW M COLMAIbHOM
HaIpPaBJIEHHOCTH, TPEOYIONIUX B TOM YHUCJe U (PU3NYECKUX 3HAHUI;

UHTEPEC K MPAKTUIECKOMY M3yUCHHIO TTpodecCHil, CBA3aHHBIX ¢ PUBHKOM;

o 7)IK0102UHECKO20 6OCNUMAHUA:

OpUEHTAIMSl Ha TpPUMEHEHHE (U3MYECKUX 3HAHUM ISl pelieHus 3a1ad B
o0JlacTU OKpYyXarollel cpeapl, IUIAHUPOBAaHUS TOCTYNKOB M OLEHKH UX
BO3MO>KHBIX TIOCJICICTBUM JJIsl OKPY>KAIOILIEH CPEJIbI;

OCO3HAHUE TJI00ALHOTO XapaKTepa SKOJOTMYECKUX MpoOJieM U MyTed HuX
pelieHus;

e 8)aoanmavyuu K u3MEHAIOUWUMCA YCI06UAM COUUAILHOU U RPUPOOHOU
cpeowl:

NOTPeOHOCTh BO B3aUMOJICUCTBUU TPU BBHITIOJIHEHUH HCCIICIOBAHUN U
MPOEKTOB (PU3NYECKON HANIPABICHHOCTH, OTKPHITOCTH OIBITY U 3HAHUSM JIPYTHUX;

MOBBIIICHUE YPOBHS CBOCH  KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
NeSTeIbHOCTB;

noTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHHM, YMEHHUH (OPMYIHUpPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bl O PU3NUECKUX 00BEKTaX U SBICHUAX;

OCO3HaHHE Je(UIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00J1acTu
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IUTAHUPOBAHUE CBOETO Pa3BUTUS B NPHUOOPETEHUH HOBBIX (U3HMUECKUX
3HAHUM;

CTpEeMJICHHE aHATU3UPOBATh U BBISBISATH B3aUMOCBSI3U MIPUPOJIBI, 00IIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOIB30BaHHEM (HU3HUECKUX 3HAHUI;

OLICHKA CBOMX JCWCTBUHW C YYETOM BIMSHHUSA Ha OKPYXAKOIIYI Cpeny,
BO3MOXKHBIX TJIO0AIBHBIX MTOCIIEICTBHMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe ocBOoeHHS mporpaMMmbl MO (HU3MKE HA YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst OyayT chopmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

ITo3HaBaTe/ibHBIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruueckue AeicTBUS:
BBIABISATH M XapaKTEpPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB
(ssBeHUi), K1IacCU(ULIIMPOBATH UX;



BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHUS B pacCMaTpUBaeMBIX (hakTax,
TaHHBIX U HAOMIOACHUSIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;

BBISIBIIATh TNPUYMHHO-CICACTBEHHBIE CBS3M TPU HU3YUYECHUH (DHU3HUECKUX
SBIICHUI W TPOIECCOB, JeNaTh BBIBOABI C HCIOJIB30BAHHEM JACTyKTHUBHBIX U
WHAYKTUBHBIX ~ yYMO3aKIIOYEHWH, BBIABUTATh THIOTE3bI O  B3aUMOCBSI3AX
(bU3UYECKUX BEIUYNH;

CaMOCTOSITETILHO BBIOMpPATh CHOCO0 penieHus ydeOHoM (u3nueckoi 3amadu
(cpaBHEHHE HECKOIBKUX BapUAHTOB PEIICHUS, BHIOOP HanOoONee MOIAXOMASIIETO C
y4ETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble ucciieqoBaTeIbcKue AeliCTBHSA

UCTIOJIH30BaTh BOIIPOCHI KaK UCCIIEIOBATEILCKUN HHCTPYMEHT MTO3HAHUS;

IPOBOJIUTH 1O CaMOCTOSITEIBHO COCTABICHHOMY TUIAHY OIIBIT, HECJIOXKHBIH
Gu3nYIEeCKuil SKCIIEPUMEHT, HEOOBIIIOE CCIEA0BaHNEe (PU3MUECKOTO SIBICHUS;

OILICHWBATh HA MMPUMEHUMOCTH U JIOCTOBEPHOCTh HH()OPMAIIHIO, TTOTyUYECHHYFO
B XOJI€ MCCIICIOBaHUS MIIM DKCIIEPUMEHTA,;

CaMOCTOSITeTbHO (HOPMYITHPOBaTh OOOOINEHUS W BBIBOABI IO pPE3yJbTaTam
NPOBEAEHHOTO HAOIIOACHMSI, OTIBITA, HCCIICTOBAHUS;

POTHO3MPOBATh BO3MOXHOE JIaJIbHEHIIIEe pa3BUTHE PUINICCKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEINOJIOKEHUS 00 WX Pa3BUTUHU B HOBBIX YCIOBUSX U
KOHTEKCTaXx.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIE METOIbl, HHCTPYMEHThI M 3alpOChl MPU TIOUCKE U
otOope UHPOpPMaIIMU WU JAaHHBIX C YUETOM MPEAJIOKEHHON yueOHOH (hU3ndecKoit
3a/1auu;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh W HWHTEPIPETUPOBATH HH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (POPM TPEACTABICHHUS,

OLICHMBATh HAA&XKHOCTh HHGMOpPMAIMKM TIO KPUTEPHUSIM, MPEAIOKESHHBIM
YUUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSITENIBHO;

CaMOCTOSITEILHO ~ BbIOMpaTh  ONTHUMaJbHYIO  (GOpMy  IpeICTaBICHUS
uHbOpMallMd W WUIIOCTPUPOBATh peEIIaeMble 3a/Jadll HECJIOKHBIMH CXEMaMH,
auarpaMMaMu, MHOU TpaduKoil 1 X KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B XOJle OOCYXJIeHHs Y4yeOHOTro Marepualia, pe3yiabTaTOB JabOpPaTOPHBIX
paboT M TPOEKTOB 3ajlaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOll TeMbl U
BBICKA3bIBaTh WJEH, HAIICJICHHbIE HA pPEIICHWE 3aJadyd W [NOJAICPKAHUE
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COIIOCTABJISITh CBOM CYXKJCHUS C CYKICHUSAMHU JIPYTMX YYaCTHUKOB JIHAJIOTa,
OOHapyXUBATH PA3TMYUE U CXOJCTBO MO3UIUKL;

BBIPAXaTh CBOKO TOUKY 3PEHUS B YCTHBIX U ITUCbMEHHBIX TEKCTAX;



MyOJUYHO MPEACTABISATh PE3YJbTaThl BBIIOJHEHHOTO (DU3UYECKOTO OMbITa
(3KCIIEpUMEHTa, UCCIeIOBaHMs, IPOEKTA);

MOHUMAaTh ¥ HCIIOJNB30BAaTh MPEUMYIIECTBA KOMAHAHONW M WHIUBUAYAIbHON
paboThI PU PEIIEHUH KOHKPETHON (PU3UUECKOI MPOOIEMBI;

OPUHUMATH 1I€JIM COBMECTHOM JE€ATEIbHOCTH, OPraHU30BbIBATH JIEUCTBUS 110
€€ JOCTIKEHHUIO: pacHpelesaTh pOJd, OOCYXAaTh IPOLECChl MU PE3yJbTaThl
COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

BBIMOJHATh CBOIO YacTh pabOThl, JOCTUras KayeCTBEHHOTO pe3yJibTara Io
CBOEMY HANpaBICHUI0 U KOOPAUHUPYS CBOM JACHCTBUS C APYTMMH YJIEHAMH
KOMAaH/IbI;

OLICHMBATh KauyeCTBO CBOEro BKJIaJa B OOLIMH MPOIYKT MO KPUTEPUSIM,
CaMOCTOSTEILHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJECHCTBUS.

PeryisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYAIUSAX, TPEOYIOITUX JIJIs
pereHns GU3NIEeCKUX 3HaAHUM;

OPUCHTHPOBATbCS B  PA3IUYHBIX  MOJXOJaX  NPHUHATHA  PElICHUU
(MHIUBHYaTbHOE, IPUHATHE PEILICHUS B TPYIINE, MPUHATHE PEIICHUN TPy );

CaMOCTOSITEJILHO COCTABJISITH AJITOPUTM pEIIeHUs (PU3NYECcCKO 3amauu Wiu
IUIAaH HCCIEAOBaHUS C YYE€TOM MMEIOLIUXCS PEeCypcoB U COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTHUPOBATh Mpe/ijlaraeMble BApUAHThI PEIICHHUI;

JIeaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CUTYAIlUH U MpeJIaraTh IUIaH €€ U3MEHEHUS;

OOBSCHATh  TPUYMHBI  JIOCTHKEHUS  (HEJAOCTHMKEHHUS)  pe3yJbTaToOB
JESTEIBHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JACSATEIBHOCTh (B TOM YHCIIC B XOJ BBITOJHEHUS
(Gu3MUeCcKOro WCCIEAOBAHMS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCS CUTYaIlui, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIITUX TPYTHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATa LIEJIU U YCIOBUSM.

CTaBUTh C€0Sl Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WA JIUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro.

pU3HABATh CBOE MPaBO Ha OMIMOKY MPHW pemieHnd (HU3NYECKUX 3a7a49 WIH B
YTBEPKIEHUAX Ha HAYYHbIE TEMbI U TAKOE K€ MPaBO JAPYroro.

HNPEAMETHBIE PE3YJIBTATBI

K xoH1y oOydeHusi ¢ 7 kiacce npeAMETHbIE PE3yJIbTaThl HA YTI1yOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:



UCII0JIb30BaTh MOHATHUS: (PU3NYECKUE U XUMHUYECKHUE SIBJICHUA, HAOIIOEHNE,
AKCIIEPUMEHT, MOJI€Nb, THUIIOTEe3a, €AUHHULBI (U3HMUYECKUX BEIUYHH, AaToM,
MOJIEKYJIa, arperaTHbleé COCTOSIHUS BelllecTBa (TBEPIOE, >KHMIKOE, ra3000pa3Hoe),
MEXaHUYECKOE JBW)XEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEUHOE),
TpPaeKTOpHs, pPaBHOJCUCTBYIOIIAs Cui, Aegopmarus (ympyras, IUlacTUYecKas),
HEBECOMOCTbH, COOOILAIOIIHNECS COCY/IbI;

YBEPEHHO pa3nuuath sBIeHUs (Auddy3us, TEIIoBOE [BHKEHHE YACTHIL
BEIIIECTBA, PABHOMEPHOE JBWKEHUE, HEPAaBHOMEPHOE [IBM)KCHHE, WHEPLMS,
B3aMMO/JICHCTBUE TeJl, pABHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHON OChIO BpalleHHUs,
nepenaya JaBieHUs TBEPABIMU TeJlaMU, KUJIKOCTIMU M ra3amu, aTMoc(epHoe
JaBJeHUE; TUIaBaHKUE TeJl, IPEBPALEHUs MEXaHUYECKOI SHEPTUH) 10 OMUCAHUIO UX
XapaKTepHbIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOLIUX JaHHOE
(duznueckoe sBIICHUE;

pacno3HaBaTh  MPOSIBICHWE  M3YYEHHBIX  (PU3WYECKUX  SBICHUHA B
OKpyXkaromeM Mupe (B TOM uucie (U3MYECKUe SBJICHUS B MPUPOJE: MPUMEPHI
JBIDKCHUS ¢ PA3IMYHBIMU CKOPOCTSIMU B KUBOW M HEXKHBOU MPUPOE, TECUCTBUE
CWJI TSDKECTH, TPEHHUSI, YIPYTOCTH B MPUPOJIE U TEXHHUKE, BIUSHUE aTMOCHEPHOTO
JaBJICHUS Ha KUBOM OpraHu3M, IJIaBaHWE phIO, phIYard B TeJ€ 4YelIOBeKa), MpH
ATOM TMEPEeBOJIUTH MPAKTUYECKYIO 3aJauy B y4eOHYIO, BBIIENSATH CYIIECTBEHHBIC
CBOICTBA (MpU3HAKK) HU3HUUECKUX SBICHUM;

ONKCHIBATh M3Y4YEHHBIE CBOMCTBA TeN U (U3MYECKHUE SBICHUS, MCIOIB3YS
¢usznueckre BeNMYMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BpEMS, IIyTh,
CpEIHSsl CKOpPOCThb, CHUJIa YNPYrOCTH, CHUJIa TSKECTH, BEC Tejia, CHUjla TpPEHUf,
JaBieHUe TBEPJOTO Tela, JABICHHE CTOJIOA KUAKOCTH, BBITAIKMBAIOIIAs CHUJIA,
MexaHu4eckas paboTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3 (HUIIUEHT
MOJIE3HOT'O IEUCTBUSI MEXaHU3MOB, KUHETUYECKAs U MOTEHIIMAIbHAs YHEPTHUS ), TIPH
OMMCAHUM TPABUIIBHO TPAKTOBATh (DPU3MYECKUN CMBICI HCIIOIB3YEMBIX BEITUYHH,
ux OOO3HAaueHUsT M EAUHUIBI (HU3UYECKUX BEIUYMH, HAXOAUTh (OpPMYIIHI,
CBSI3BIBAIONINE JIAHHYIO (PM3UYECKYIO BEIMYHMHY C IPYTUMU BETUYHMHAMH, CTPOUTH
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepu30BaTh CBOWMCTBA TeJ, (U3WUYECKHE SBICHUS W TIPOIECCHI,
UCIIONb3Ysl MpaBuia CIOXKEHUS cUil (BIOJb OAHOW mpsiMoil), 3akoH ['yka, 3aKoH
[lackans, 3akoH ApxuMena, MPaBUIIO paBHOBeCHs pblyara (00Ka), «30J0TOE
MPaBUJIO» MEXAaHHMKH, 3aKOH COXPAHEHUS MEXaHWYECKOW SHEpPruu, NpH STOM
JlaBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA WM 3alHCHhIBATH €r0 MaTEMaTHYECKOEe
BBIPAXKEHUE;

CTPOUTH MPOCThIe (PU3MUECKHUE MOJEIU PEATbHBIX OOBEKTOB, MPOLECCOB U
SBJICHUM, BBIACIATH IPU STOM CYIIECTBEHHbIE M BTOPOCTEIICHHBIE CBOMCTBA



00BEKTOB, MIPOIIECCOB, SABJICHUHN, MPUMEHSIThH (PU3NUECKUE MOJEIH 1Sl OObSICHEHUS
(pu3HUECKHX MPOLIECCOB U PEIICHUs YUeOHbIX 3a1a4;

OOBSACHATH (PU3MYECKUE SABIICHUA, MIPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTYyallMii MNpaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W peuaTh
KAueCTBEHHbIE 3a7aud, B TOM 4YHKCJIE TpeOyIolue YHCICHHOTO OLEHUBAaHUS
XapaKTepHbIX 3HaYCHUN (PU3NYECKUX BEIUYUH, IPU ITOM BBIOUpAThH aJ€KBATHYIO
(u3MUECKyt0 MOJEIb, BBISBIATH NPUYMHHO-CIIECICTBEHHbIE CBSI3M U BBICTPAUBAThH
JIOTUYECKYI0 IIEMOYKY pacCyXJA€HHM C Omopod Ha HU3YYEeHHBbIE CBOMCTBa
(du3nueckux sBIECHUN, PU3NUECKUE 3aKOHbI, 3aKOHOMEPHOCTU U MOJEIIH;

pemiath pacuy€THble 3a1a4ud (B 2—3 OEHCTBUSA) MO U3y4aeMbIM TeMaM Kypca
¢u3uku, BeIOMpas aleKBaTHYIO (PU3NYECKYIO MOJEIIb, C UCTIOIb30BAHUEM 3aKOHOB
1 (HopMyI, CBSA3BIBAIOMIMX (PU3UYECKHE BEJIMYMHBI, 3aIIUCHIBATh KPATKOE YCIOBHE
U Pa3BEPHYTOE pElIeHHe 3aJa4yM, BBISBIATH HEJOCTAIONIME WIM U30BITOYHBIC
JaHHble, OOOCHOBBIBATH BBIOOP MeETOJA pEIIeHHUs 3aJayd, UCIOJIb30BaTh
CIIPaBOYHBIE JaHHBIC, MPOBOJUTH MaTEMAaTUYECKUE MPeoOpa3oBaHUsl U PaCUETHI,
OLICHMBATh PEATUCTUYHOCTh MOJYYEHHOIO 3HAauYeHUs (PU3NYECKON BEIUYUHBI U
OTpEENATh Pa3MEPHOCTh (PU3NYECKON BEIMYMHBI, MOJYYEHHOW MpPH PEHICHUU
3a/1auu;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh TMpPU  TOMOIIH
¢uznuecknux METOAOB, M Tpejaratb OPUEHTHUPOBOYHBIM CHOCOO pelleHus, B
ONMMCAHUM  UCCJIENOBAaHUA  pPACIO3HaBaTh  MPOBEPSEMOE  MPEAINOIOKEHHE
(rumnoTe3y), UHTEPIPETUPOBATH MOJIYUCHHBIN PE3YNIbTAT;,

IPOBOAMUTH OIBITHI 10 HAOIIOIEHUIO (PU3UUECKHUX SBICHUN WU (PU3MUECKUX
cBoiicTB Ten (muddy3us, TEIUIOBOE pacIIMpeHHe Ta30B, SBICHUE WHEPIIUH,
U3MEHEHHE CKOPOCTH NPU B3aUMOJCHCTBUU TeJ, Mepeaadya JaBICHUS KUIKOCTHIO
U Ta30M, MPOSIBICHHE ACHCTBUS aTMOC(EpPHOTO [aBIICHHUS, NEUCTBHE MPOCTHIX
MEXaHU3MOB): (OPMYJIHUPOBATH TMPEANONOKEHHE (THUIOTE3y) O BO3MOXKHBIX
pe3yabTaTax HaOJI0IEHUI, CAMOCTOSATENBHO COOMPATh YCTAHOBKY U3 N30BITOYHOTO
Habopa obopynoBaHus U (HOPMYIUPOBATH BHIBOIHI,

NPOBOAUTH TPSIMbIE W KOCBEHHBIE W3MEpPEHUS (U3MYECKUX BEITUYUH
(paccTosiHue, IPOMEXYTOK BpEeMEHHU, Macca Tejla, 00bEM Tela, Cuila, TeMrepaTypa,
IUIOTHOCTh JKUJKOCTH W TBEPAOrO Tela, CUJa TPEHUS CKOJIbXEHUS, HaBJICHUE
BO3/lyXa, BBITAJIKUBAIONIAsl CWjia, JEUCTBYIOIIAs HAa MOTPYXKEHHOE B KHUJIKOCTh
Teno, KOAX(PPUUUEHT MOJE3HOro  JEWUCTBHUS  MPOCTBIX  MEXAaHU3MOB) C
MCITOJIb30BAaHUEM aHAJIOTOBBIX W MU(PPOBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOD
METO/Ma W3MepeHus, (PUKCUPOBATh MOKa3aHUsS NPHUOOPOB, HAXOAWTH 3HAYCHUE
U3MEPSAEMON BEJTMYUHBI C TOMOILBIO YCPETHEHUS PE3YJIbTATOB CEPUHM U3MEPEHUI U
OLICHMBATh MOTPEIIHOCTh U3MEPEHU;



MPOBOJUTH HECIOXKHBIE AKCIEPUMEHTATbHBIC HCCIEAOBAHUS 3aBUCUMOCTEH
(¢u3nYeCKNX BEIMYMH (3aBUCUMOCTH TMYTH PABHOMEPHO NBIDKYILETOCS Telda OT
BPEMEHHM JBWKCHHUS Tela, CUJIBl TPEHUS CKOJBXKEHHUS OT CHIIBI HOPMajlbHOTO
JABJICHUSI, KauecTBa OOpaOOTKM TMOBEPXHOCTEH Tel U HE3aBUCUMOCTU CHIIbI
TPEeHUsI OT TUIOIIAAU CONPUKOCHOBEHHS TN, CHJIBI YHPYTOCTH OT YIJIHHECHHS
MPYKUHBI, BBITAJKUBAIOUIEH CUJIBI OT O0OBEMA MOTPYKEHHOW YACTU Tejla U OT
TUIOTHOCTH KHUAKOCTH, €€ HE3aBHUCHMOCTH OT IUIOTHOCTH Teia, OT TIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEJO, YCIOBHM IJIaBaHUS TeJ, YCIOBUN paBHOBECHUS pblyara
u OJIOKOB): COBMECTHO ¢ yuuTenem (OpMyIHpoBaTh 3aadyy W THUIOTE3Y
WCCIIEJIOBAHUSA, CAMOCTOSTENFHO TUIAHUPOBATh HCCIICOBAHHE, CAMOCTOSTEIBHO
coOMpaTh HKCIEPUMEHTATBHYIO YCTAaHOBKY C WCIOJIB30BaHUEM HWHCTPYKIINH,
NPECTABIIATH MOJYYEHHBIC 3aBUCUMOCTH (DU3MUYECKUX BEIMYMH B BUJAE TAOJUIl U
rpadvKoB, OIICHHBATh TMOTPEIIHOCTH, JIeJaTh BBIBOABI 1O pe3ylbTaTam
MCCIICJIOBAHNS;

coONroaTh TpaBWJa TEXHUKKM Oe3omacHoro Tpyna npu pabore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

YKa3bIBaTh MPHUHIIMITBI ICHCTBUS TPHUOOPOB U TEXHHUECKUX YCTPOUCTB: BECHI,
TEPMOMETp, JAMHAMOMETpP, COOOIIAMIIHECS COCYIbl, OapoMmeTp, pblyar,
MOJIBMKHBIN U HETIOJIBUXKHBIN OJIOK, HAKJIOHHAS TJIOCKOCTD;

XapaKTepru30BaTh MPUHIIUIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOIIECCOB C OMOpPOM HAa UX omucaHus (B TOM
quclie: MOIIUITHUKY, YCTPOHUCTBO BOAOIPOBO/IA, TUAPABINYECKUN Mpecc, cu(doH,
MaHOMETp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMETp), HMCIOJIb3ysS 3HAHHS O
CBOMCTBaX (DU3WUYECKUX SBICHUNH HM HEOOXOAWMble (HU3UYECKHE 3aKOHBI M
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YUYCHHBIX TEXHHUYECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX TPUOOPOB U TEXHOJOTHYECKUX IMPOIIECCOB TIPH
pelIeHNH Y4eOHO-TIPAKTUUYECKUX 3a]1aY;

PUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIHIO O PUMEPaxX) MPAKTUYECKOTO
WCIIOJIb30BaHUSl (PU3NYECKUX 3HAHWM B MOBCEIHEBHOW XU3HH I OOECIeYeHUS
0e30macHOCTH TIPH OOpaIleHU:d ¢ TpuOOpaMH U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsl 3/J0pOBbS U COOJIOACHHS HOPM SKOJOTHYECKOrO TIOBEJICHUS B
OKPY’KAIOIIEH CPEAE;

OCYILIECTBIISITH OTOOpP MCTOYHUKOB MH(pOpMAUK PU3UIECKOTO COACPKAHUS B
WuTepuere, camocTosITeNbHO (OPMYNIHPYsS TOUCKOBBIM 3ampoc, Ha OCHOBE
MMEIOMINXCS 3HAHUM M TYTEM CpPaBHEHUS Pa3IMYHBIX WCTOYHHKOB BBIACIATH
uHhoOpMaIIO, KOTOpas SBIAETCA MPOTUBOPEYMBOM WU  MOXKET  OBITh
HEJI0CTOBEPHOM;



WCIIOJb30BaTh TMPHU BBHIMOJTHEHUU YYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
auTepaTypy (puznueckoro coaep:kaHus, CIPaBOYHBIE MaTepualibl, PECYpChl CETH
Nutepuer, BiaaeTh mNpuéMamMu KOHCHEKTHUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC KpAaTKHUE MHCHMEHHBIC U YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 HUCTOYHUKOB MH(MOpManuu (HU3UYECKOTO COJIEPKAHUS, B TOM YHCIIEC
MyOJIMYHO JIeNIaTh KPaTKUE COOOIIEHUS O pe3yjbTaTaX MPOEKTOB MJIM Y4€OHBIX
WCCIEI0BAHUM, IMPU OSTOM T'PAMOTHO HCHOJIB30BaTh WM3YYCHHBIM MOHATUWHBIN
amnmapart Kypca (pU3uKH, COMPOBOKIATh BHICTYIIJICHHE MPE3EHTAIIUCH;

IpPU  BBITIOJTHEHUH YYEOHBIX MPOCKTOB M UCCJIEAOBAaHUN paclpeensiTh
00sI3aHHOCTH B TPYIINE B COOTBETCTBHUM C MOCTABJICHHBIMU 3aJja4yaMu, CIEIUThH 3a
BLITIOJIHCHUEM TUTaHa JIEUCTBUM, aJ€KBaTHO OIICHWBATh COOCTBEHHBIM BKJaj B
JESTEIIbHOCTh  TPYIIbI, BBICTPAMBAaTh KOMMYHHMKATMBHOE B3aMMOJICHCTBUE,
YUYUTBIBAsE MHEHUE OKPYKAIOIINX.

K koHny oOyueHusi ¢ 8 Knacce mnpeaMeTHble PE3yNbTaThl Ha YIiyOJIEHHOM
YPOBHE JIOJKHBI OTPaxkaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

UCIIOJIB30BaTh MOHSATHS (Macca W pa3Mepbl MOJICKYJI, TEIJIOBOE JIBM)KCHUE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHHS BEIIECTBA, KPUCTAUIMYECKUE H
amop(dHbBIe TeJa, HACBHIIEHHBIH W HEHACHIIICHHBIA Map, CHOCOObl M3MEHEHHUS
BHYTPEHHEW DHEpPruu, OJJIEMEHTAPHBIN JJIEKTPUYECKU 3apsll, MPOBOJHHUKH,
NOJYIPOBOAHUKHU, TUAIEKTPUKU, UCTOYHUKHU IMOCTOSTHHOTO TOKA, AIEKTPUUECKOE U
MarHUTHOE TMIOJIs, ONTHYECKas CHUCTEMA) W CHUMBOJUYECKUU SI3bIK (DU3UKH TIpH
pelIeHNH YYeOHBIX U MPAKTHYECKUX 3a/1a4;

YBEPEHHO pPa3jinyaTh ABJICHUS (TEIJIOBOE pacIIMpeHHE (CxKaTHE), TEII0BOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHHE, CMayuBaHWE, KAMWIUISPHBIC SBICHUS,
UCIIapeHHe, KOHJCHCAIMs, IUIABICHUE, KPUCTAJUIM3AIUs, KHUIIEHUE, CIOCOOBI
TeIuIonepeaaun (TerIonpoOBOAHOCTb, KOHBEKIINS, U3IyYEHHUE), TETUIOBbIE MOTEPH,
ANEKTpU3alusl TeJl, B3aUMOJEHUCTBUE 3apsOB, ACHCTBUS JIIEKTPUUYECKOIO TOKa,
KOpPOTKOE 3aMbIKaHUE, B3aUMOJICCTBUE MATHUTOB, JEHCTBHE MAarHUTHOIO MOJIA Ha
MPOBOJHUK C TOKOM) IO OMMCAHUIO MX XapaKTEpHbIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIONIUX TaHHOE (PU3UUECKOE SIBIICHUEC;

pacmo3HaBaTh  MPOSBICHWE  W3YYEHHBIX  (PU3WYECKUX  SBICHUUA B
OKpyXatomeM wmupe (B TOM 4unclie (U3UYECKHE SBICHHS B MPHUPOJE:
MOBEPXHOCTHBIE W KANWUISIPHBIE SIBIICHUS B NPUPOJE, KPUCTALIBI B IPUPOJE,
n3nydenne CoiHIa, 3aMep3aHue BOJAOEMOB, MOPCKHE OpH3bI, 00pa3oBaHUE POCHI,
TyMaHa, WHeES, CHEera, JJICKTPUYECKHE SBJICHUS B aTMocdepe, IIICKTPUYECTBO
UBBIX OPraHU3MOB, MarHUTHOE MOJie 3eMJIH, Apeid MOoI0COB, POJIb MATHUTHOTO
noyist IS JKW3HUM Ha 3emiie, MOJSPHOE CHUSIHUE), MOpU STOM TEPEBOAUTH



MPAKTUYECKYI0 3amady B Y4eOHYIO, BBIJCISITh CYIICCTBEHHBIC CBOWCTBA
(npu3Haku) GU3HYECKUX SBICHUIA;

OMKCHIBATh M3YUYEHHBIC CBOMCTBA TeN W (HU3MYECKHUE SBICHUS, HCIOIB3YS
¢usnueckre BEeTUYMHBI (TeMreparypa, BHYTPCHHSSI DSHEPTHs, KOJUYECTBO
TEIUIOTHI, paboTa rasa, yAe/IbHas TEIIOEMKOCTh BEIIECTBA, Y/ACIbHAs TEIUIOTa
TUTABJICHMS, YCbHAS TEIUIOTa MapooOpa3oBaHMsI, YACIbHAs TEIUIOTa CTOPAHHSI
TOIUTMBA, KOA((DUIIMEHT MOJIE3HOTO MEeHCTBUS TEIIOBOM MAIIMHBI, OTHOCUTEIIbHAS
BJIQXHOCTh BO3AyXa, OJEKTPUYCCKUM 3apsj, CHJIAa TOKa, DJJICKTPUUICCKOE
HaNpsDKCHHWE, COINPOTHUBIICHHE MpoBoaHKMKA, DJIC B IenmM MOCTOSHHOTO TOKa,
AIIEKTPUYECKOE yJIETBLHOE COINPOTHUBIICHWE BEIIECTBa, paboTa W MOIIHOCTH
AJIIEKTPUYECKOTO TOKA), IPU OTMMCAHUH MPABMWIBHO TPAKTOBATH (DH3UUCCKUN CMBICIT
UCIIOJIb3YEMBIX BEIIMYMH, MX OOO3HAYCHHUS WM CAUHUIBI (DU3UYCCKUX BCIIMYMH,
HaXOAUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIUYUHY C JPYTHMH
BEJIMYMHAMHM, CTPOUTH rpadMKi U3yUYEHHBIX 3aBUCUMOCTEH (PM3HUECKUX BEJINYUH;

XapaKTepHu30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS W IIPOIECCHI,
UCIIOJIb3YsI OCHOBHBIC ITOJIOKEHUS MOJIEKYIAPHO-KHHETHYCCKOW TEOPUH CTPOCHHSI
BEIICCTBA, YPaBHEGHHUE TEIUIOBOIO OajaHca, 3aKOH COXPAHCHHUS 3JICKTPUYECKOTO
3apsija, 3akoH KysloHa, MPWHIMI CYNEPHO3UIIMU DJICKTPHUUYSCKUX TOJICH, 3aKOH
Owma st yyacTka nenu, npasmia Kupxroda, 3akon Oma 15 MOJTHON 1eTH, 3aKOH
Jxoyns-Jlenna, 3aKOH COXpaHEHUS PHEPTUU, MPH TOM Pa3IUyaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA M €70 MaTEMaTHUYECKOE BhIPAKECHHE;

CTPOUTH TMPOCThIE (PU3UYECKUE MOJENU peaTbHBIX OOBEKTOB, MPOILIECCOB U
SABJICHUM, BBIACNIATH TNPU ITOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA
00BEKTOB, TTPOIIECCOB, SIBICHUHN, MPUMEHIThH (PU3UUECKUE MOJETH ISl OO BSICHEHUS
(H3UYIECKUX TTPOIIECCOB U PEIICHUS YIeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SIBICHHS, TIPOIIECCHI M CBOMCTBA TeJl, B TOM YHCJIE U B
KOHTEKCTE CHUTYyalluld TMPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, M peliaTh
KaueCTBEHHbIC 3a7aud, B TOM 4YHCIE TPeOyIOlMe YHUCICHHOTO OIEHUBAHMUS
XapaKTepHbIX 3HAYCHUN (DU3NYECKUX BEITUYUH, MIPU ITOM BHIOMpAThH aJ€KBATHYIO
(bu3nUecKyt0 MOJEIb, BBISBISATh MPUUYNHHO-CICICTBEHHBIE CBSI3M U BHICTPAWBAThH
JIOTUYECKYI0 [EMOYKY pACCYXKICHUW C OINOpPOM HAa M3YyYCHHBIE CBOWMCTBA
duznueckux sBIEHUN, (GU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

YBEPEHHO peniaTh pacu€THble 3ajadyu (C omopoil Ha 2—3 ypaBHEHHUS) IO
M3y4aeMbIM TeMaM Kypca (U3UKH, BEIOMpAs aIeKBAaTHYIO (U3HYECKYIO0 MOJIETh, C
MCITOJIb30BAaHUEM 3aKOHOB M (OPMYJ, CBS3BIBAIONINX (PU3NUECKUE BEIUYHHBI,
3aMMChIBaTh KPAaTKOE YCJIOBHE W Pa3BEPHYTOE pEIICHUE 3aJa4d, BBISBIATH
HEJIOCTAOIINE WM M30BITOYHBIE TAHHBIE, 00OOCHOBBIBATH BHIOOP METOAA PEIICHUS
3a/layd, WCIOJIb30BaTh CIPABOYHBIC JaHHBIC, MPUMEHSAThH METOMbI aHalN3a
pa3MepHOCTEH, MCIOJIB30BaTh rpad)UIecKue METOJbI PEIICHUS 3a/1ad, MPOBOIUTH



MaTeMaTHYecKue TMpeoOpa3oBaHMs W PacuéThl, OICHWBATh PEATUCTUIHOCTH
MOJIYYCHHOT'O 3HA4YCHHUS (U3UYECKOW BEIMYMHBI W OMPEICIATh Pa3MEpPHOCTh
(du3HUeCcKOl BeTUYMHBI, TTOJIYYCHHOW MPU PEIICHUH 33/1a4H;

pacmo3HaBaTh TMPOOJIEMBI, KOTOPbIE MOXKHO PEIIMTh TMPH  TOMOIIU
(¢u3HUECKNX METOAOB, M TpeIjaratb OPUEHTHUPOBOYHBIA CIIOCOO pEIICHUS, B
ONMCAaHUU  WCCIICJOBAHMA  pACloO3HABaTh  MPOBEPSEMOE  MPEATOIOKECHHUE
(TUTIOTE3Y), HHTEPIPETHPOBATH MOJIYICHHBIA PE3YNIbTAT;,

IIPOBOAUTH OIBITHI 10 HAOIIOICHUIO (PU3UYECKHUX SBICHUN WU (PU3HUECKHX
CBOWMCTB Ten (KamWJUISIPHBIC SBJICHWS, 3aBUCHMOCTBH JaBJICHHUS BO3JyXa OT €ro
o0béMa W TeMIeparypbl, CKOPOCTH IIpoIlecca OCThIBaHUS (HArpeBaHUs) TIPH
U3TYy4eHHH OT I[BETa H3Iydaromieil (MOTJIOMAIONIe) MOBEPXHOCTH, CKOPOCTh
UCTIApPCHMSI BOJBI OT TEMIIEpPaTyphl XKUAKOCTH M IUIOMAAU €€ TOBEPXHOCTH,
AIICKTPU3AIUS TSI U B3aUMOJICHCTBUE DJICKTPUUYECKHUX 3aps0B, B3aUMOJICHCTBHUEC
MIOCTOSIHHBIX MarHUTOB, BU3YyaJIN3allds MAarHUTHBIX MTOJICH MTOCTOSSHHBIX MarHUTOB,
JCHCTBUS MarHUTHOTO IOJISI HAa MPOBOJHUK C TOKOM, CBOWCTBA DJICKTPOMAarHuTa,
CBOWCTBA 3JICKTPOJBUTATENS TIOCTOSIHHOTO TOKa): (hOPMYJIHUPOBATH MPOBEPSEMOE
Npearnosoxenue (TMIOTe3y) O  BO3MOXHBIX  pe3yJibTaTax  HaOJFOJACHHM,
CaMOCTOSITETTLHO COOMpPAaTh yCTAaHOBKY M3 M30BITOYHOTO Habopa 00OpyIOBaHWS,
OIMCHIBATh X0/l OTBITA U (DOPMYIIMPOBATH BHIBOJIBI;

NPOBOJIUTh TPSMbIE H KOCBCHHBIE W3MEpPEHHS (U3UYECKUX BEIUYUH
(TeMriepatypa, OTHOCHTENIbHAs BIIAXXHOCTh BO3[yXa, CHJIa TOKa, HaNpsOKEHUE,
yIenbHasl TEIUIOEMKOCTh BEIIECTBA, COMPOTUBICHHE MPOBOJHHMKA, paboTa U
MOIITHOCTh DJIGKTPUYECKOTO TOKA) C HMCIIOJIb30BAHUEM aHAJOTOBBIX U ITU(PPOBBIX
npuOOpoB, 0OOCHOBBIBaTH BHIOOp METOJa HM3MEpEeHHUs, (PUKCHpPOBATH IMOKA3aHUS
nprOOPOB, HAXOIUTH 3HAUCHUE MU3MEPSIEMOW BEIIMYMHBI C IMOMOIIBIO YCPETHCHHS
pe3yabTaTOB CEPUH H3MEPEHUH U OIEHUBATH MOTPENTHOCTh U3MEPCHHIA;

IPOBOJIUTH IKCIICPUMEHTAIBHBIC HCCIICIOBAHUS 3aBUCUMOCTEH (DH3MUECKUX
BENMYMH (3aBUCUMOCThH JABJICHUS BO3AyXa OT €ro oO0béMa W HarpeBaHUsA WU
OXJIAKICHUS, UCCIICJIOBAaHUE SIBIICHUS TEIJIO0OMEHA TIPHU CMEIIUBAHUH XOJIOTHOU U
ropsideii  BOJABI, 3aBUCUMOCTH COTPOTHBIICHUS TPOBOJHUKA OT €ro JJINHBI,
IUIOMIAN TIOMEPEYHOTO CEYCHHs] U YACIBbHOTO CONPOTHBIICHHS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, MPOTEKAIOIIEr0 Yepe3 MPOBOJHUK, OT HANPSDKCHHUS Ha
MIPOBOJIHUKE, MCCIEIOBAHUE TOCJIEAOBATEIFHOTO W TAapaJlIeIbHOTO COCIMHECHHM
MPOBOJTHUKOB): COBMECTHO C yuuTedeM (GOpMyIHpOBaTh 3agady U THUIIOTE3Y
MCCJICIOBAHUS, CAMOCTOSITENIPHO IJIAHUPOBATH KCCIICOBAHUE, CAMOCTOSITEIIHHO
coOupaTh JKCIMEPUMEHTATBHYI0 YCTAHOBKY C WCIOJIb30BAHUEM WHCTPYKIIHH,
MPEICTABIATh MOJYyYEHHBIC 3aBUCUMOCTH (DU3NYECKUX BEIMYHUH B BUJEC TAOIUIl U
rpauKoB, OIEHWBATH TOTPEIIHOCTH, JEJaTh BBIBOJALI IO  PE3yibTaTaMm
WCCJICIOBAHMS,



coOnoaTh mMpaBwia O€30MacHOTO Tpynaa mpu pabore ¢ J1abopaTOpHBIM
000opy10BaHUEM;

XapaKTEepU30BaTh MPUHIMIBI IEUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTMYECKUX IPOLECCOB C OMOPOM Ha HMX OMHUCAHUS (B TOM
qyclie: CUCTeMa OTOIUIEHUS JOMOB, TMTPOMETp, MapoBasi TypOMHA, aMIIepMETp,
BOJIbTMETP, CUETUUK DJIEKTPUUYECKON SHEPIHH, AIEKTPOOCBETUTENbHbBIE MPUOOPHI,
HarpeBaTeNibHbIE  3JIEKTPONPUOOpHl  (IpUMEpPBI), MPEAOXPAHUTENIN M HUX
MPUMEHEHUE B OBITYy W TEXHUKE, IPUMEHEHHE TOCTOSHHBIX MAarHUTOB,
AJIIEKTPOMArHUTOB, 3JEKTPOJBUTaTENb MOCTOSIHHOIO TOKA), MUCIOJIb3Ysl 3HAHHUS O
CBOMCTBax (uU3MUYECKUX SBJICHHUHA, HEOOXOIUMbIE (PUIUYECKUE 3aKOHBI MU
3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOHMCTBA U HU3MEpPUTEIbHBIC
npuOOphl MO CXeMaM W CXEMaTUYHBIM pPHUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC,  TICUXPOMETp, THUTPOMETp, JBUTaTellb BHYTPEHHEr0  CropaHus,
AJNIEKTPOCKOI, PEOCTaT), COCTaBISATh CXEMbl DJJEKTPUUYECKUX  LEemed ¢
MOCJIEIOBATENIbHBIM M TMapajIeIbHBIM  COEIMHEHUEM DJJIEMEHTOB, pa3jinyas
yCIIOBHbIE 0003HAYEHHUS JIEMEHTOB JJIEKTPUUYECKUX IENEH, UCIIOIb30BATh CXEMBI
U CXEMaTUYHbIE PUCYHKH H3YUYEHHBIX TEXHUYECKUX YCTPONCTB, M3MEPUTEIBHBIX
npuOOPOB U TEXHOJIOTHYECKUX MPOIECCOB MPH PEUICHUU Y4eOHO-TIPaAKTUYECKUX
3a/1ay;

PUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIKIO O PUMEpax) MPaKTUYECKOTO
UCIIOJIb30BaHMs (DU3UYECKUX 3HAHUNA B MOBCEIHEBHOM KU3HU NIl O0OECTICUECHUS
0e30MacHOCTH TPH OO0pallleHud ¢ TpUOOpaMH U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsSI 3J0pPOBbS M COOJIIONCHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITH MOUCK MH(pOpMaIK pusudeckoro coaepxkanus B MuTepuere,
CaMOCTOSTETILHO (POPMYNIHMPYST TIOMCKOBBIM 3ampoc, HAa OCHOBE HMEIOIIMXCS
3HAHWA W CPABHEHUS JIOMOJHUTEIBHBIX HCTOYHUKOB BBIICIATH WHGOPMAIIHIO,
KOTOpasi SABJISETCS MPOTUBOPEUYNBON WIH MOXKET OBITH HEJOCTOBEPHOI;

UCIIOJIb30BAaTh IPU BBINOJIHEHUU YYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
TuTepatypy (pu3MdYecKkoro comepkaHus, CIPABOYHBIE MaTepHUalbl, PECypChl CETH
WuTtepHer, Bmanerp mnpuéMaMHu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

co3/1aBaTb COOCTBEHHbIE IHUCHMEHHBIE W KpPATKUE YCTHBIE COOOUICHUS,
00001mast HOOPMAITHIO U3 HECKOJIBKUX MCTOYHUKOB (DH3UYECKOTO COJEPIKAHMS, B
TOM  4YHucie  NOyOJWYHO  MPEACTAaBIATH  PE3YyJbTaThl  NPOECKTHOM  WJHU
UCCIIEI0OBATEIBCKON NI TENBHOCTH, IPU 3TOM I'PAaMOTHO MCIOJIb30BAaTh U3YUEHHBIN
NMOHATUWHBIA ~ anmmapaT  Kypca  (U3UKH,  CONPOBOXKJIATh  BBICTYIUICHUE
MPE3EHTAILUEN;



MIPU BBIMOJHEHUN YUYEOHBIX MPOEKTOB M UCCIEAOBaHUN (U3UUYECKUX MPOIECCOB
pacrpenensaTh O00s3aHHOCTH B TpyNIe B COOTBETCTBUM C TMOCTABICHHBIMU
3a/JlauaMu, CIEIUThH 3a BBINOJIHEHUWEM IUIaHA JNEUCTBUU M KOPPEKTUPOBATH €rO,
aJIcKBaTHO  OIICHUBATh COOCTBEHHBIM BKJaJl B JIEATEIbHOCTb TPYIIIHI,
BBICTpauBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, TMPOSBISISI TOTOBHOCTH
paspeiiatb KOH(GIUKTHIL.

K koHny oOyueHuss ¢ 9 knacce mnpeaMeTHbIE pe3ynbTaTbl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

UCIIOJIH30BaTh MOHATHS (CUCTEMA OTCUETa, OTHOCUTEIILHOCTh MEXaHUUECKOTO
JIBIDKCHUSI, HEBECOMOCTh M TIEPErpy3KH, IIEHTP TIKECTH, MEXaHHUYECKUE BOJIHBI,
3BYK, HMH(Pa3ByK U YJIbTPA3BYK, OSJIEKTPOMATHUTHHIC BOJIHBI, PEHTIEHOBCKOE
U3JIy4eHHUE, MIKaJIa JIEKTPOMArHUTHBIX BOJIH, UICTOUHUKHU CBETA, OJU30PYKOCTh U
JaTbHO30PKOCTh, CIIEKTPhl MCITYCKAaHUS W TIOTJIONICHUS, anbda-, 0eTa- U ramMmma-
U3JTYYCHUS, U30TOIbI, sJIEpHA M TEPMOSICPHAs DHEPreTHKA) U CUMBOJIMYECCKUM
SI3bIK (PU3UKYU TIPU PEIICHUN YUeOHBIX U MPAKTUYECKUX 3a]1ay;

YBEPEHHO  pa3inuyaTh  SABIEHHUS  (PAaBHOMEPHOE U  HEPABHOMEPHOE
OpSMOJIMHEHHOE JIBIDKCHUE, PABHOYCKOPEHHOE TNPSIMOJIMHEHHOE JBIKCHHE,
CBOOOJHOE TMaJieHHe TeJ, JBIKEHHE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE TeJ,
paBHOBECHE MaTepHAIbHONM TOYKHM, PEAKTUBHOE JBW)XEHHE, HEBECOMOCTD,
KosebaTreabHOe  JIBIDKEHHE (TapMOHUYECKHE, 3aTyXalolllue, BbIHYXKIEHHBIC
Kosie0aHus), Pe30HAHC, BOJIHOBOE JBIDKEHHE (PacCIpOCTpaHEHUE U OTpakKeHHE
3ByKa, UHTepdepeHIus U audpakius BOIH), TPSIMOJIMHEHHOE pacpoCcTpaHeHHeE,
OTpakKeHHE M TMPEJIOMJICHHE CBETa, TOJHOE BHYTPEHHEE OTpa)KeHHE CBETA,
pasnokeHue Oenoro cBeTa B CHEKTP U CIOXKEHHUE CIHEKTPaJIbHBIX I[BETOB,
€CTECTBEHHAs!  PAJUOAKTUBHOCTh, BO3HMKHOBEHHWE JMHEHYATOrO  CIIEKTpa
U3ITy4eHHUs) 1O OMUCAHUIO WX XapaKTePHBIX CBOWCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh  MPOSBICHHWE  W3YYEHHBIX  (PU3WYECKUX  SBICHUUA B
OKpyXaroieM Mupe (B ToM yucie (GU3NUYECKUe SIBICHHS B TIPUPOJIEC: NMPIUBBI U
OTJIUBBI, ABUXKEHUE TUIaHEeT COJIHEYHON CHCTEMBbI, PEAKTUBHOE JBHKEHHE KUBBIX
OpraHW3MOB, BOCIPHUSITUE 3BYKOB J>KMBOTHBIMH, 3€MIICTPSICEHHE, CEHUCMUYECKHE
BOJIHBI, IIyHAMH, 9XO0, IIBETA TeJl, ONTUYSCKUE SBICHUS B PUPOJIC, OMOTOTHIECKOE
JCHUCTBUE BUANMOTO, yIbTPadUOIETOBOTO M PEHTICHOBCKOTO H3JIy4YCHUH,
€CTECTBEHHBI pPaJMOAKTUBHBIA (POH, KOCMHYECKHE JIy4d, PaJTHOAKTHBHOE
U3JIy4YEeHUE NPHUPOAHBIX MHUHEPAJIOB JIEUCTBUE paJUOAKTUBHBIX H3IYYEHUU Ha
OpraHu3M 4YeJIOBeKa), MPU ITOM MEPEBOJUTH MPAKTUUYECKYIO 337a4y B YUEOHYIO,
BBIJICJISTh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3UUECKUX SIBJICHUI;

OMKUCHIBATh M3yUYECHHBIC CBOMCTBAa TeN W (PU3MUECKUE SIBICHUS, UCIIOIb3Ys
du3nyeckue BENMYMHBI (CpEHSsI W MTHOBEHHAsi CKOpPOCTh Tejla MpH



HEPaBHOMEPHOM [IBIDKCHHH, YCKOPCHHUE, MEPEMEIICHHE INPH PaBHOYCKOPCHHOM
MPSMOJIMHEWHOM  JIBIDKCHHH,  yIJIOBas  CKOPOCTh,  IIEHTPOCTPEMHTEIIHHOE
YCKOpEHHE, CHJIa TPEHHS, CUJia YIIPYTOCTH, Chjla TSHKECTH, YCKOPEHHE CBOOOTHOTO
MajIeHus, BEC Tella, IEHTP TSKECTH TBEPAOTO TeJa, UMITYJIbC TEa, UMITYJIbC CHIIBI,
MOMEHT CHJIbI, MEXaHW4YeCKas paboTa U MOITHOCTbh, TIOTCHIIMAJIbHAS YHEPTUs Tea,
MTOTHSITOTO HAJT TOBEPXHOCTHIO 36MJIH, TOTCHITHATBHASI DHEPTUS CKATOU MPYKUHBI,
KHHETUYECKasl JHEPrus, IOJHAsS MEXaHW4YecKas >SHEprus, Mepuoj ¥ YacToTa
KOJICOaHMM, ITepUOT MaTEMAaTUIECKOTO U TIPYKUHHOTO MAasTHUKOB, JIJTHHA BOJIHEI,
I'POMKOCTh 3BYKa W BBICOTA TOHA, CKOPOCTh CBETa, IMOKA3aTelb MPEIOMIICHUS
cpenpl), TIpH ONUCAHWW TPABWIBHO  TPAKTOBaTh  (PU3WYECKHH  CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAYCHUS WM CIUHUILI (DU3UYCCKUX BEITUYHH,
HaXOAUTh (POPMYIIBI, CBSA3BIBAIOIINE JAaHHYIO (U3HUYECKYIO BEIUYUHY C JPYTHMH
BEJIMYMHAMHM, CTPOUTH IpadUKH U3yUYEHHBIX 3aBUCUMOCTEH (DU3UYECKUX BEIIMUNH;

XapaKTepHu30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS W IPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPaHCHHS SHEPIHH, 3aKOH BCEMUPHOTO TATOTCHHUS, TIPHHIIMII
CYIEpIIO3UIIMA CHWJI, TPUHIMII OTHOCUTEIbHOCTH ['amunes, 3akoHbsl HploTOHAa,
3aKOH COXPaHCHUS HMMIYJbCa, TEOPEMY O KHHETHYCCKOW SHEpruH, 3akoH ['yka,
3aKOH bepHyIIn, 3aKOHBI OTPaKCHHS W TPEIOMIICHUS CBeTa, (OpMyJy TOHKOM
JIMH3BI, TTTAHETAPHYIO MOJISNIb aTOMa, HYKJIOHHYIO MOJIETh aTOMHOT'O sI/Ipa, 3aKOHBI
COXpaHEHHs 3apsIOBOTO W MAacCOBOTO YHCEIN TP SACPHBIX PEAKIUAX, MPU ITOM
pa3nuyaTh CIOBECHYIO POPMYIUPOBKY 3aKOHA U €70 MaTEeMaTHIEeCKOE BHIPAKCHHE;

CTpOHTH (PU3MYECKHE MOJEIHU peajbHBIX OOBEKTOB, MPOIECCOB W SBICHUH,
BBIJICSITH TIPU OTOM CYIIECTBEHHBIE M BTOPOCTENICHHBIE CBOHCTBAa OOBEKTOB,
IPOIIECCOB, SIBICHUH, TPUMEHATh (HU3UYecKkrne MoJenu Il OOBICHEHHUS
(H3UYIECKUX TTPOIIECCOB U PEIICHUS YIeOHBIX 3a/1a4;

OOBSCHATH (PU3UYECKHE SBICHUS, TPOIIECCHl M CBOMCTBA TEJ, B TOM YHCJIC B
KOHTEKCTE CHTyalliii TPaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa, H peniarh
KaueCTBEHHBIC 3a7a4d, B TOM 4YHKCJIE TPeOyIOlMe YHCICHHOTO OICHUBAHUS
XapaKTePHBIX 3HAYCHUN (DU3UYECKUX BEIUYUH, IPU ITOM BBIOUPATh aJ€KBATHYIO
(bu3nUecKyt0 MOJEIb, BBISBISATh MPUUYNHHO-CICICTBEHHBIE CBSI3M U BHICTPAWBAThH
JIOTUYECKYIO ITIEMOYKY PACCYXACHHM W3 2—3 IIaroB C OMOpON HAa HW3Yy4YCHHBIC
CBOICTBA (PM3UUECKUX SABICHHUM, PU3NIECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICTIH;

YBEPEHHO periaTh pacuéTHBIC 3a7a4ll M0 M3ydaeMbIM TeMaM Kypca (U3HKH,
BEIOWpas aJeKBaTHYI (HU3UYECKYI0 MOJElb, C HCIOJb30BAHHEM 3aKOHOB W
dbopMy, CBSI3BIBAIOMNX (DU3MUYECKUE BETUUUHBI, 3aITUCHIBATH KPATKOE yCIOBUE U
pa3BEPHYTOE pEIICHHWE 3a]a4yM, BBIIBISATh HENOCTAIONNE WIA W30BITOYHBIC
JaHHBIe, OOOCHOBBIBATH BBIOOP METOMA PEIICHHUS 3aJa4d, WCIOJIb30BaTh
CIIpaBOYHBIC JaHHBIC, MPUMEHATh METOJbI aHAIHM3a PAa3MEPHOCTEH, MCIIOIb30BaATh
rpadudeckue  METOABl  pemieHus  3aj]ad, MPOBOJUTH  MAaTEMAaTHYECKHE



npeoOpa3oBaHus U PAcUEThl, OIEHUBATHh PEATMCTUYHOCTD MOJTYYCHHOTO 3HAYCHUS
¢u3nuecKkol BETUYMHBI W ONPEACNITh Pa3MEPHOCTh (U3UYECCKOW BEIUYUHBI,
MOJIYYCHHOU TP PEIICHUH 33]1a4H;

pacmo3HaBaTh TPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh TPU  TTOMOIIH
(¢u3HUECKNX METOAOB, M TpeIjaratb OPUEHTHUPOBOYHBIA CIIOCOO pEIICHUS, B
ONMMCAaHWHM  WCCJICJOBAaHMUS  PACIO3HABAaTh  TPOBEPSAEMOE  IMPEIIOIOKCHHE
(rumoTe3y), OICHHWBATh MPABUIBLHOCTH IMOPSJKA IPOBEACHHS HCCICAOBAHMS,
WHTEPIPETUPOBATH TIOJYUYCHHBIN PE3yJIbTaT;

IIPOBOJMTH OIBITHI 1O HAOJIOICHUIO (PU3UYCCKHUX SBICHUN WIH (PU3HUECKHX
CBOWMCTB Tei (M3ydeHHe BTOPOTO 3akoHa HBIOTOHA, 3aKOHA COXpPAHCHUS DHEPTHH,
3aKOHA COXPAaHCHHS HWMITYJIbCA, JICWCTBHE 3aKOHAa BepHY/UIM W BO3HUKHOBCHHE
NOBEMHON CHJIBI KpbLJIa, 3aBHCHMOCTH IEpHOJIa KOJICOAHWH MPYKHUHHOTO
MasTHUKa OT MacChl Tpy3a W JKECTKOCTH TPYKHHBI M HE3aBUCHUMOCTH OT
aMIUTUTYIbl MaJIbIX KOJCOaHWH, MNPAMOJIMHEHHOE pacnpoCTpaHCHUE CBETa,
pa3ioKeHHue OCJIOro CBeTa B CIEKTP, M3YUYCHHE CBOMCTB M300PaKCHHS B IJIOCKOM
3epKaJic ¥ CBOMCTB M300paXKeHUs MpeaMeTa B COOMpAroIel JIMH3E, HAOII0ACHHUC
CIUTONTHBIX M JIMHEHYATHIX CIICKTPOB U3JyYeHHS): (hOPMYJIUPOBATH MPOBEPICMOE
npearnosoxkenue (TMIOTe3y) O  BO3MOXHBIX — pe3yJibTaTax  HaOJFOJACHHM,
CaMOCTOSITEJILHO COOMpATh YCTAHOBKY M3 M30BITOUHOTO Habopa o0OpymoBaHWS,
OIMCHIBATDH XOJI OMBITA U (HOPMYITUPOBATH BHIBO/IBI,

IPOBOAUTH NMPU HEOOXOAMMOCTH CEPHUIO0 TPSIMBIX H3MEPEHUH, OIpeaesss
CpelHee 3HAayYeHUE U3MEPSIeMOM BEIMYMHBI M  OMNpEAENsisi IOTrPEUIHOCTh
pE3yNIbTATOB MPAMBIX H3MEPEHUN, OOOCHOBBIBATH BHIOOp CIOcOo0a HM3MEPEHUs
(M3MepUTENBHOTO PUOOpa);

IPOBOAUTH KOCBEHHBIC M3MEpEHUsT GU3NUECKUX BEIUUUH (CPEIHSS CKOPOCTh
U YCKOpEHHE Tella MPH PABHOYCKOPEHHOM JBMIKEHUH, YCKOPEHHE CBOOOIHOTO
najgeHusi, KECTKOCTh  MPYKUHBI, KOIDPUIMEHT  TPEeHHUS  CKOJIBKCHHS,
MexXaHW4yeckas pabora W MOIIHOCTh, YacToTa W Tepuoj  KoyieOaHuit
MaTeMaTUYeCcKOTO0 W  TIPYKXUHHOTO  MAasTHHKOB, (OKYCHOE  pacCTOSHHE
coOuparonieii JUMH3BI W e€ ONTHUYeCKas CHia, paJAruoaKTHBHBIA (OH) C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX W IU(GPOBBIX MPUOOPOB: OOOCHOBBIBATH BHIOOD
METO/Ia HW3MEpPEHHUs, IUIAHUPOBATh WM3MEPEHHsS, CaMOCTOSITEIbHO COOUpPATH
DKCIIEPUMEHTATBHYI0 ~ YCTaHOBKY,  BBIYHCIATH  3HAYCHWE  BEIWYUHBI |
AHAM3UPOBATH TOJYYCHHBIC PE3YNbTATHI, OIEHWBASI MOTPENTHOCTHh PE3YIHTATOB
KOCBEHHBIX U3MEPECHNUN;

IPOBOAUTH IKCIIEPUMEHTAIBHBIE UCCIICIOBAHUS 3aBUCUMOCTEH (PU3MUECKHUX
BENWYHH (3aBHCHUMOCTHh MyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JBIKEHUU 0€3
HAYaJIBHOW CKOPOCTH, 3aBHUCHUMOCTH CHJIBI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAJILHOTO JIaBJICHMS, TMEpUoaa KoJeOaHWH MaTeMaTHYeCKOrO MasTHHUKA OT



JUIMHBI HUTH, OINpENENICHUEe YCKOPEHHsS CBOOOJHOTO TaJeHHUs, HCCIeI0BaHUE
W3MEHEHHUsI BEJIMYMHBI U HAMPABICHUS WHIYKIIMOHHOTO TOKa, 3aBUCUMOCTH yria
OTpaXXEHUA CBETa OT Yyria NaJCHHs, YyIrja MPEJIOMICHUS OT Yyrjia NaJcHUs
CBETOBOTO JIy4a, HCCIEAOBAHUE TPEKOB: HU3MEPEHHE DSHEPIHUM YaCTULBI IO
TOpMO3HOMY IyTH (TI0 oTorpadusam)): COBMECTHO € yuuTesneM (popMynupoBaTh
3a7]a4y M TUIIOTE3y UCCIIEIOBAaHUSA, CAMOCTOSTEIBHO IUIAHUPOBATH UCCIIEIOBAHUE,
CaMOCTOSITEILHO COOMpaTh JKCIEPUMEHTAIBHYIO YCTAaHOBKY, MPEACTaBIAThH
MOJTyYEHHbIE 3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BHJE TaOIUIl U TpadUKOB,
OIICHUBATh MOTPEITHOCTH, JICJIaTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIICIOBAHMUS;

coOmoaTh mpaBuia O€30MacHOro Tpylda mnpu paboTe ¢ J1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTEepPU30BaTh MPUHIIMIBI ICUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKUX
YCTPOUCTB M TEXHOJOTHMYECKUX MPOIIECCOB C OMOPON Ha WX OnucaHus (B TOM
YUCJe: CHUAOMETpP, JTAaTYMKU TIOJIOKEHUs, PACCTOSHUS U YCKOPCHHMS, paKeTa,
9XOJIOT, OYKH, MEPUCKON, (QoToamnmapar, MHUKPOCKOI, TEIECKOI, ONTUYECKHE
CBETOBO/IbI, CIIEKTPOCKOII, JO3UMETpP, kaMmepa BuibcoHa), MCHONB3ys 3HAHUS O
cBOMCTBaX (M3UYECKUX SIBICHUU M HEOOXOIUMbIC (U3UUECKHE 3aKOHOMEPHOCTH,
UCIIOJI30BaTh CXEMbl M CXEMaTUYHBIE PUCYHKH H3YUYCHHBIX TEXHMUYECKUX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTMYECKUX IMPOILIECCOB MIPH
pelIeHNH y4eOHO-TIPAKTUYECKUX 3a/1ad, ONTHYECKUE CXEMbl I TMOCTPOCHUS
M300paKeHUH B IJIOCKOM 3€pKajie U cCOOMparomieil JInH3e;

IPUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIKIO O PUMEpax) MPaKTUYECKOTO
UCIIOJIb30BaHMs (DU3UYECKUX 3HAHUNA B MOBCEIHEBHOM KU3HU NIl 0OECTICUeHUS
0€301acHOCTH TIPU OOpaIlIeHUH ¢ NprOOopaMu W TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHHUsSI 3J0pPOBbS M COOJIIONEHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITH MOUCK MH(pOpMaIK pusudeckoro coaepxkanus B MaTepuere,
CaMOCTOATEIHHO (HOPMYIUPYS TMOMCKOBBIM 3aMpOC, HAXOIUTh MYTH OMPEICICHUS
JIOCTOBEPHOCTH TOTYYECHHOW HH(POPMAIMK HA OCHOBE HMEIONIUXCS 3HAHUN U
JOTIOJIHUTENbHBIX UCTOYHUKOB;

UCIIOJIb30BAaTh IPU BBINOJIHEHUU YYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
TuTeparypy (pu3mdeckoro comepKaHus, CIPABOYHBIE MaTEpHUAIbl, PECypChl CETH
WuTtepHer, Bmamerp mnpuéMaMu KOHCTIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHMs
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHbIC MHCHBMEHHbIE M YCTHBIE COOOIIECHHUS HA OCHOBE
nH(MOpPMAITMN U3 HECKOJBKUX MCTOYHUKOB (PU3UUYECKOTO COJEPIKAHUS, IMyOINIHO
MPEACTABIATh PE3yJIbTaThl MPOEKTHON MM UCCIIEIOBATENbCKOM AEATEIbHOCTH MPHU
3TOM TPaMOTHO MCIIOJb30BaTh M3YYCHHBINM MOHSITUWHBIA AaIllapar M3y4aemMoro



pazgena (U3MKA M COMPOBOXKIATh BBICTYIUIEHHUE MpPE3CHTAUUEd C Yy4ETOM
O0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
11 PUH3IKA — HAVKA O [PHDOLE 9 https://lesson.academy-
' YK pHpoa content.myschool.edu.ru/03/07
https://lesson.academy-
1.2 dusnueckue Be 5 3
HSIHCCKUC BETIIHMHRT content.myschool.edu.ru/03/07
1.3 EcrecTBeHHO-HAYUHBIM METOJ MO3HAHUSA 1 https://lesson.academy-
' ya e content.myschool.edu.ru/03/07
Hroro mo pazgeny 8
Pa3nen 2. [lepBoHayaibHbIe CBeeHNsI O CTPOEHHH BelllecTBa
https://lesson.academy-
2.1 CrpoeHue BelecTsa 2 1
p m content.myschool.edu.ru/03/07
99 JIBrykeHre 1 B3aMMOACHCTBUE YaCTHUII 4 https://lesson.academy-
' BEIllECTBA content.myschool.edu.ru/03/07
2.3 ArperaTHble COCTOSIHUS BEIECTBA 1 https://lesson.academy-
' p m content.myschool.edu.ru/03/07
Wroro no pazgeny 7
Pa3ngen 3. /IBu:keHHe M B3aUMOAeliCTBHE TeJl
https://lesson.academy-
3.1 Mexannyeckoe OBMKEHUE 10 2
A content.myschool.edu.ru/03/07
3.2 WNuepuus, Macca, MIOTHOCTh 9 1 2 https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07

content.myschool.edu.ru/03/07

https://lesson.academy-

. .B 1
3.3 Crna. Bunst cun S content.myschool.edu.ru/03/07
Wroro mo pazueny 34
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 5 https://lesson.academy-
' TeJIaMH, JKUIKOCTSIMHU U Ta3aMH content.myschool.edu.ru/03/07
42 JlaBeHIE FHAKOCTH 6 https://lesson.academy-
' g content.myschool.edu.ru/03/07
https://lesson.academy-
4. A
3 TMOC(EpHOE JiaBIIcHHC 5 content.myschool.edu.ru/03/07
44 JlelicTBUE )KUJIKOCTHU U Ta3a Ha 12 https://lesson.academy-
' MOTPYKEHHOE B HUX TEJIO content.myschool.edu.ru/03/07
Hroro mo pazgeny 28
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
https://lesson.academy-
51 Pa6o 5
aboTa M MOTIHOCTD content.myschool.edu.ru/03/07
https://lesson.academy-
5.2 II e Me 10
POCTBIC MEXaHHIMBI content.myschool.edu.ru/03/07
5.3 Mexanunueckas dYHEprus 4 https://lesson.academy-
' P content.myschool.edu.ru/03/07
Utoro no pazneny 19
Pasnen 6. IloBTopurtenbHo-00001a01IMiA MOAY/Ib
6.1 TToBTOPUTEIBHO-0000MIAOIINA MOVYIIE 6 https://lesson.academy-
' P Ao 7y content.myschool.edu.ru/03/07
Wroro no pazgeny 6



https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
https://lesson.academy-content.myschool.edu.ru/03/07
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8 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM ¢ poBLIE
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3zned 1. TensioBblie IBJeHUS
1.1 CTpoeHne M CBOMCTBA BEIIECTBA 6 https://lesson.academy-
) p m content.myschool.edu.ru/03/08
https://lesson.academy-
1.2 TertoBble po1ecc 33 2 4
THIOBRIC MPOTICCCRT content.myschool.edu.ru/03/08
Hroro mo pazueny 39
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 9 1 https://lesson.academy-
' U UX B3aUMOJIEUCTBUS content.myschool.edu.ru/03/08
https://lesson.academy-
2.2 ITocTo i Di1e €CKHH TO 31 1 8
TOAHHBIM SJICKTPHHCCKIH TOK content.myschool.edu.ru/03/08
https://lesson.academy-
2.3 M e e 10 1
ATHHATHDBIC ABJICHUA content.myschool.edu.ru/03/08
https://lesson.academy-
2.4 DJIeKTpOMarsuTHas NH 156:1 8 1 1
p ALYKIL content.myschool.edu.ru/03/08
Utoro no pazneny 58
Paspnen 3. IloBTopurenbHo-0000 120U MOAY/Ib
3.1 TToBTOPUTEIBHO-0000MIAOIINA MOYIIE 5 htps://lesson.academy-
' P Aot oy content.myschool.edu.ru/03/08
Wroro no pazgeny 5



https://lesson.academy-content.myschool.edu.ru/03/08
https://lesson.academy-content.myschool.edu.ru/03/08
https://lesson.academy-content.myschool.edu.ru/03/08
https://lesson.academy-content.myschool.edu.ru/03/08
https://lesson.academy-content.myschool.edu.ru/03/08
https://lesson.academy-content.myschool.edu.ru/03/08
https://lesson.academy-content.myschool.edu.ru/03/08
https://lesson.academy-content.myschool.edu.ru/03/08
https://lesson.academy-content.myschool.edu.ru/03/08
https://lesson.academy-content.myschool.edu.ru/03/08
https://lesson.academy-content.myschool.edu.ru/03/08
https://lesson.academy-content.myschool.edu.ru/03/08
https://lesson.academy-content.myschool.edu.ru/03/08
https://lesson.academy-content.myschool.edu.ru/03/08
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9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznea 1. Mexanu4yeckue siBJICHUSA
MexaHnueckoe IBMKEHUE U CIIOCOOBI €ro https://lesson.academy-
1.1 30 1 3
OIUCAHUS content.myschool.edu.ru/03/09
https://lesson.academy-
1.2 BsaumoeiicTeue e 21 1 3
a content.myschool.edu.ru/03/09
https://lesson.academy-
1.3 3aKOHBI COXPAHEHUS 12 1
p content.myschool.edu.ru/03/09
Hroro mo pazgeny 63
Pa3nena 2. Mexann4decKue K0JIe0aHUA U BOJHEI
https://lesson.academy-
2.1 Mexaunueckue KoJjieOaHus 10 3
content.myschool.edu.ru/03/09
https://lesson.academy-
2.2 MexaHnuecKre BOJIHEL. 3B 8 1
YK content.myschool.edu.ru/03/09
Hroro mo pazaeny 18
Pa3znea 3. Dy1eKTpOMAarHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJie U 6 https://lesson.academy-
' 3JIEKTPOMAarHUTHBIE BOJTHBI content.myschool.edu.ru/03/09
Uroro no pazgeny 6
Pa3nen 4. CBeToBEI€e SIBJEHUS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 8 2 https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/03/09
https://lesson.academy-content.myschool.edu.ru/03/09
https://lesson.academy-content.myschool.edu.ru/03/09
https://lesson.academy-content.myschool.edu.ru/03/09
https://lesson.academy-content.myschool.edu.ru/03/09
https://lesson.academy-content.myschool.edu.ru/03/09
https://lesson.academy-content.myschool.edu.ru/03/09
https://lesson.academy-content.myschool.edu.ru/03/09
https://lesson.academy-content.myschool.edu.ru/03/09
https://lesson.academy-content.myschool.edu.ru/03/09
https://lesson.academy-content.myschool.edu.ru/03/09
https://lesson.academy-content.myschool.edu.ru/03/09
https://lesson.academy-content.myschool.edu.ru/03/09

content.myschool.edu.ru/03/09

https://lesson.academy-

4.2
JIuH3bl U onTHYECKUE TPUOOPHI 6 content.myschool.edu.ru/03/09
4.3 Paznoxenne 6100 CBETA B CIIEKT 2 https:/lesson.academy-
' p content.myschool.edu.ru/03/09
Wroro mo pazueny 16
Pazngen 5. KBaHTOBBIE SIBJICHUS
51 Hcnyckanne 1 morjomeHue cBeTa aToMOM 4 https://lesson.academy-
' Y m content.myschool.edu.ru/03/09
5.2 CTpoeHne aTOMHOIO siapa 5 hitps://esson.academy-
' p AP content.myschool.edu.ru/03/09
53 P — v https://lesson.academy-
' Aep peak content.myschool.edu.ru/03/09
Hroro mo pazgeny 16
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 TennoBsie siBIeHHS (TOBTOPHUTEIHHO- 3 https://lesson.academy-
' 00001ar0I1iT MOTYIIb) content.myschool.edu.ru/03/09
6.2 Mexanudeckue sBJICHHS (TIOBTOPUTEIHHO- 6 https://lesson.academy-
' 000011aI0IT1IT MOTYIIb) content.myschool.edu.ru/03/09
6.3 DJIEKTPOMArHuTHbIC SABJICHUS 3 https://lesson.academy-
' (mOBTOPUTEIHHO-0000IAIONTUI MOTYIIb ) content.myschool.edu.ru/03/09
CaetoBble siBiIeHUs (IOBTOPUTEIHHO- https://lesson.academy-
6.4 N 1
00001IaI0INiT MOTYIIb) content.myschool.edu.ru/03/09
6.5 IToBTOpPUTENLHO-0000IIIAIOIITNA MOIYJIb 4 hitps://lesson.academy-
' p ottt y content.myschool.edu.ru/03/09
Hroro no paszneny 17



https://lesson.academy-content.myschool.edu.ru/03/09
https://lesson.academy-content.myschool.edu.ru/03/09
https://lesson.academy-content.myschool.edu.ru/03/09
https://lesson.academy-content.myschool.edu.ru/03/09
https://lesson.academy-content.myschool.edu.ru/03/09
https://lesson.academy-content.myschool.edu.ru/03/09
https://lesson.academy-content.myschool.edu.ru/03/09
https://lesson.academy-content.myschool.edu.ru/03/09
https://lesson.academy-content.myschool.edu.ru/03/09
https://lesson.academy-content.myschool.edu.ru/03/09
https://lesson.academy-content.myschool.edu.ru/03/09
https://lesson.academy-content.myschool.edu.ru/03/09
https://lesson.academy-content.myschool.edu.ru/03/09
https://lesson.academy-content.myschool.edu.ru/03/09
https://lesson.academy-content.myschool.edu.ru/03/09
https://lesson.academy-content.myschool.edu.ru/03/09
https://lesson.academy-content.myschool.edu.ru/03/09
https://lesson.academy-content.myschool.edu.ru/03/09
https://lesson.academy-content.myschool.edu.ru/03/09
https://lesson.academy-content.myschool.edu.ru/03/09
https://lesson.academy-content.myschool.edu.ru/03/09
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsbl
Urto uzyyaeT pusuka 1
MeTo 16l HAy9HOTO TIO3HAHHSI 1
3 dusznyeckue BelnunHbl. 3mepenue 1
(bMBUYECKUX BEIMYNH
4 TOYHOCTP M MOrPENTHOCTh U3MEPEHUIN 1
JlabopaTtopHnast pabota "U3mepenue
5 JIMHEWHBIX Pa3MEPOB TEJl U IPOMEKYTKOB 1 1
BpemMeHH"
5 JlabopaTtopHnast paborta "3mepenue 1 1
00BbEMa KUIKOCTH U TBEPAOTO Tema"
7 JlaGopaTtopHnas pabdorta "3mepenue 1 1
pa3MepoB MaJIbIX Tea"
3 ®u3zrka u e€ BIUSIHHUE HA Pa3BUTHE 1
TEXHUKH
9 Crpoenue BemecTBa. MoJieKyIbl 1
JlaboparopHas pabota "OrneHka auaMmerpa
10 aToMa METOJIOM PSIOB (¢ 1 1
UCIOJIb30BaHueEM (oTorpaduii)”
11 JIBuxenue yactuil Beuiecta. Juddy3us
12 B3aumonelicTBue yacTuil BeliecTBa




13

CMmaumBaHue. KaHI/IJIJIHpHBIC SABJICHUS

Ar PEraTHbIC COCTOSAHUA BEIICCTBA.

14 Ctpoenue TBEepAbIX Tel, )KUAKOCTEH U
ra3oB
O060011eHnEe U TIOBTOPEHHUE TI0 TEME

15 "[lepBoHauanbHbIE CBEAECHUS O CTPOCHUNU
BelecTa"

16 Mexanunueckoe asuxenue. I1yrs,
TPACKTOPHs, TIEpEMEIICHHE

17 PaBHOMEpHOE M HEPAaBHOMEPHOE
newkeHne. CKopocTh
HaxoxaeHne cKopocTH, IyTH U BpeMEH!

18 MIPH PaBHOMEPHOM TMPSMOJIMHEHHOM
JBUKEHUHI

19 JlaGopaTtopHnas padorta "Onpenenenue
CKOpPOCTH PaBHOMEPHOTO JIBMOKEHUS"

20 I'paduku nmpsMoarHEHHOTO
PaBHOMEPHOTO JIBHKEHUS

21 Pemenue 3agau no reme "Pacuer cpegneit
ckopocth"
JlaboparopHas padota "Onpenenenue

22 CpeIHEell CKOPOCTH CKOJIBKEHHUs Opycka
WJIY 1IapyKa M0 HaKJIOHHOM 1uiockocTu"”

23 OTHOCHUTENBHOCTD IBIKEHUS
[Tonyuenue u ananu3s rpaduKkoB

24 3aBUCHUMOCTH MYTH ¥ CKOPOCTH JBUKECHUS
OT BpeMEeHHI

25 Pemenue rpaduyeckux 3amad no reme




"Mexanuka. PaBHomepHoe
HpsIMOJIMHENHOE ABMKEHUE"

26 WNueprus

27 Bzaumopeiicreue Ten. Macca

28 Jlaboparopuas padota "M3mepenue
Maccel Tena'

29 IInoTHOCTE BelecTBa

30 JlabopaTtopHnast pabota "U3mepenue
MJIOTHOCTH TBEP0TO Tea"

31 Pemenne 3agad no teMme "Macca Tea.
IInoTHOCTE BemecTBa"

32 Cwmecu u crutaBsl. [loBepxHOCTHAA 1
JIMHEHHAas IJI0THOCTh
[ToaroroBka K KOHTPOJIBHOM paboTe MO

33 teme "llepBoHaYaNIbHBIC CBEJICHUS O
CTpOEHUH BelecTBa. Mexanuka"
KonTtponpHas padoTa o teme

34 "[lepBoHauanbHBIC CBEICHUS O CTPOCHUH
BemecTBa. MexaHuka"

35 Cuna. SIBnenune tarorenus. Cuia TSHKECTH

36 N3obpaxenue cun. Pemenue 3amxa4 mo
teme "OnpenesieHue CUibl TKECTH"

37 Cuna ynpyrocru. 3akoH ['yka

38 Bec tena. U3mepenue cuit. JlunamoMeTp

39 JlaGopatopHas pabota "I'panxynpoBka
IIPYXUHBI U U3MEPEHUE CUT"

40 Pemenue 3amau no teme "Cuna




ynpyroctu. Bec tena”

JlaboparopHuas padota "HMccrnenoanne

41 3aBUCHUMOCTH pacTsKEHUS (aepopMarum)
MPYXUHBI OT MPUII0KEHHOMN CUJIBI"

42 Cuna tpenus

43 Crnoxenue cwi. PaBHoelicTByromas cusia

44 Pemenne 3amau o treme "CloxeHue CHil.
PaBHoaelicTByromas cra"
Pemenne 3amad mo Teme

45 "Bzanmoericteue Tea. CUiibl B
MexaHuke"

46 Pemenwue 3a1a4 o Teme "Cuiia Tperus"
JlabopaTtopHnas pabota "HccnenoBanue

47 3aBUCHUMOCTH CHJIBI TPEHUS CKOJIBKCHUS
OT CHJIbI IaBJICHUSI M XapaKTepa
COIPUKACAIOIIMNXCS TOBEpXHOCTEN"

48 [ToaroroBka K KOHTPOJIBHOM paboTe MO
teMme "B3aumonerictBue Ten"

49 KonTtponpHas padoTa o teme
"BzaumoaeiictBue ten"

50 JaBienune. EquHuIBl JaBIICHUS

51 CriocoObI onpeiesieHUs JaBICHUS
TBEPJIOTO Tea

52 JlaBlieHue ra3za

53 [lepenava naBIeHUS KUIKOCTSIMU H
razamu. 3akoH Ilackas

54 IIHeBMaTHUECKHE YCTPONCTBA




3aBHUCHUMOCTh JaBJICHUA X KUAKOCTH OT

95
TITyOUHBI

56 PacdeT maBieHus )KUIKOCTH HA JTHO U
CTEHKHU cocy/ia

o7 I'mppocraTnyeckuii napagokc

58 CooOlmmaromme cocy bl

59 Hcnonp30BaHue BEICOKUX JIAaBIICHUH B
COBPEMEHHBIX TEXHOJIOTHSIX

60 Pemenne 3agau o treme "JlaBiaeHue
JKUJIKOCTH"

61 Bec Bo3nmyxa. ATmMocdepHoe naBiieHHe

62 N3mepenune atMochepHOTO TaBICHUS.
OnsiT Toppuuennu

63 Bbapomerp-anepounn. AtmocdepHoe
JABJICHUE HA Pa3IUYHBIX BHICOTAX

64 ManomeTtpsl. [lopuiHeBoit )KUAKOCTHBIN
Hacoc

65 ['mapaBnryueckre MEXaHU3MBI
Pemenne 3agau o teme "JlelictBue

66 YKUJIKOCTH ¥ Ta3a Ha TIOTPY)KEHHOE B HUX
Teno"

67 BriTankuBaromas cuiia. 3akoH Apxumena

68 Pemenue 3agau no teMe "3akoH
Apxumena"
JlaGopatopHas pabota "M3mepenue

69 BBITAIKMBAIOLLIEH CUIIBI, IEHCTBYIOIIEH HA

TEJI0, MOTPYKEHHOE B KUJIKOCTH"




70

IlnaBanue Ten

Jlaboparopnas pabota "M3ydenue

& yCII0BUH 11aBaHus Ten"

JlaboparopHuas padota "HMccrnenoanue

72 3aBUCHMOCTH Beca Tejia B BOJIe OT o0bema
MOTPYKEHHOW B KHUAKOCTh YacTu Tena"

73 [InaBanue cynoB. Bo3ayxomnnaBanue
Ypok-npoext "KoHCcTpynpoBanue

74 apeoMeTpa Wi JIOJKU U ONIPENEIICHUE
rPy30II0AbEMHOCTH "

75 Pemenne 3agad mo teMe "3akoH
Apxumena. YcnoBus IiaBaHus ten'
[ToaroToBka K KOHTPOJILHOU paboTe 1Mo

76 teme "JlaBieHue TBEPABIX TE,
SKAJIKOCTEN U ra3os"

77 KontponbHas padoTa no teme "JlaBienue
TBEPABIX TEN, )KUAKOCTEH 1 ra3oB"

78 Mexanudeckast pabora. EquHuiier paboTsl

79 MoutaocTts. EquHAIEI MOIIIHOCTH

80 Pemenue 3a1ay Ha onpenenenne paboTh
Y MOII[HOCTHU

81 PaboTa cuibl TSHKECTH U CHIIBI TPEHHS

82 Pemenue 3amgau no teme "Pabora cuiibl
TSYKECTU U CUJIbI TpeHUs"

83 IIpocTeie MEXaHU3MBI

84 MowmeHT cuinsl. [IpaBuno MomeHTOB

85 JlaGopatopHas pabota "M3yuenue




yCII0BUS paBHOBecHUs pblyara'

86 [Tpumenenue mpaBuia pbraara K OJIOKy
Jlaboparopuas padota "M3ydenue

87 MpaBUiia pbluara Jijisi OABHXKHOTO U
HEIOABIKHOTO 0JI0KOB"

88 "30510TOC TIPaBMIIO" MEXaHUKH

89 enTtp TsxecTu Tena. Buasl paBHOBecus
Tel

90 [IpocThie MexaHU3MBI B OBITY, TEXHUKE,
JKUBBIX OPraHU3Max

o1 Koaddunment noneznoro neicTBust
MPOCTHIX MEXaHU3MOB

92 JlabopaTtopHnas pabota "OnpeneneHnue
KIIJI sakmonHOM miockocTH"

93 Mexannueckas sHeprusi. Kunernueckas u
MOTEHIIMATIbHAS SHEPTUs

94 3aKOH COXpaHEHHUsI MEXaHUYECKOM
SHEPruu

95 [ToaroToBka K KOHTPOJIBHOM paboTe 1Mo
teme "PaboTa 1 MOIITHOCTh. DHEpTHs"

96 KontponbHas padoTa no teme "Pabora u
MOIIHOCTb. JHeprus"

97 PaGora ¢ Tecramu 1o Teme
"MexaHu4eckoe IBUKeHUe"

08 PaGora ¢ Tecramu o teme "CtpoeHue
BelecTna"

99 PaGora ¢ Tecramu o Teme "Cuiibl B

npupoe"




PaGora ¢ Tecramu o teme "JlaBnenue

100 ) . " 1
TBCPABIX TCII, JKUJKOCTCH U I'a30B
101 Paborta ¢ Tecramu o treme "DHeprus" 1
P n
102 abora c TGSTaMI/I o Teme "IIpocTeie 1
MCECXaHU3MBbI
OBUIEE KOJIMYECTBO YACOB I10 102 17

[TPOTPAMME




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpobuvie | Hpaxrieckie u3yuyeHusi | odOpa3zoBaTejbHbIE
padoTsbI padoThI pecypest
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX OIIBITHBIE 1
TIOITBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Moenu TBEpAOTO, JKUAKOTO U 1
ra3000pa3HOr0 COCTOSTHUM BEIECTBA
Kpucrannmaeckue u amop@Hsbie Tema.
4 I'paden. [Tomyuenne nCKycCTBEHHBIX 1
aJMa3oB
5 CMaumnBaHue M KamWUISIPHOCTb. 1
[ToBepXHOCTHOE HATSKEHHUE
6 Tennosoe nBmwkenue. Temneparypa 1
7 BuyTpeHnHss sHeprus u cnocoOs! eé 1
W3MEHEHUS
TennonpoBOAHOCTD
Koungekmus. U3nyuenue
10 Permrenue 3amay mo reme "Buabl 1
Temionepeaayn’
1 KonnuecTBo TemnoTel. Y aenbHas 1
TEMJI0EMKOCTh
12 Pemenue 3agau no teMe "Y nenpHas 1

TEMJIOEMKOCTB BerlecTna"




YpaBHEHHE TEIUIOBOTO OanaHca.

13 TemooOMeH U TEIJIOBOE paBHOBECHE
JlaboparopHas padota "CpaBHeHHE

14 KOJIMYECTB TEIUIOThI IIPU CMEIIMBAHUU
XOJIOTHOM U Topsueit BoAbI"

15 Pemenne 3amau o teme "TemnooOMeH u
TEIUIOBOE paBHOBecue"

16 JlabopaTtopHnast padota "U3mepenue
YACIBHOM TEIJIOEMKOCTH BemecTBa"

17 DHeprus TOIUIMBA. Y IejbHas TeIIOTa
CTOpaHus
3aKOH COXpaHEeHHs U MpeBpalleHUs

18 SHEPTUU B MEXaHUYECCKHUX M TETJIOBBIX
rporieccax

19 [ToaroroBka K KOHTPOJBHOM paboTe MO
teMe ""TennoBeie ABICHUS"

20 KonTtponbras padota o teme "TeruioBbie
sBICHUA"
[InaBneHnue u oTBEpACBaHUE

21 KPUCTAJUTMYECKUX BEIIECTB. Y IeIbHAs
TEIUI0TA IIaBJICHHS

99 Pemtenne 3amau no teme "IliaBiaenue u
OTBEpP/ICBaHUE KPUCTATUTMYCCKHUX Ten"

23 JlaboparopHas padota "Onpenenenue
yIIeIbHOU TEIUIOTHI MJIaBJIeHus Jbaa"

24 [TapooOpazoBanue 1 KOHIEHCAITHSI.
Hcnapenue

25 Kunenue. YnensHas Temiora




napooOpa3oBaHUsL.

Pemenue 3amau o reme

26 "[TapooOpa3zoBanue u kuneHUe"

7 HacplleHHbIH 1 HEHACBILLIEHHBII nap.
Brnaxxnocts Bo31yxa

28 BraxxnocTts Bo3niyxa u €€ usMepeHue

29 JlabopaTtopHnast pabota "Onpenenenue
OTHOCHTEIILHON BIAXKHOCTH BO3ayXa"

30 Pemenwue 3a1a4 o Teme "BnaxHocTs"

31 Pa6ora raza u napa npu pacuimpeHuu

32 [TpuHtumB! pabOTHI TETJIOBBIX ABUTATEICH

33 JIBurarens BHYTPEHHETO CTOPaHMUSI.
[TapoBas TypOuHa

34 [TapoBas TypOuHa

35 KII/] TermoBoro nBuraTeis

36 Pemenne 3agau mo reme "KIIJ] TemaoBoro
nsurareis"”

37 Ypok-koHhepenius "TennoBpie IBUTATEIH
U 3al1UTa OKpy>Xaroleu cpeapbl"”
[ToaroToBka Kk KOHTPOJIBLHOM paboTe 1Mo

38 teme "VI3MeHeHne arperaTHbIX COCTOSIHUN
BelecTna"

39 KontponbHas padoTa no teme "M3meHeHne
arperaTHbIX COCTOSTHUH BeriecTBa"

40 OnexTpu3anus Tein

41 B3aumoeiicTBue 3apsKeHHBIX Tell. 3aKOH

Kynona




[IpoBOAHUKH, TUATEKTPUKHU U

42 1
MOJTYTIPOBOTHUKH
JlaboparopHuas padota "HMccrnenoanue

43 CIOCOOOB pa3IMYHBIX BEIICCTB 1
Had3JIeKTPU30BHIBATHCS "
Onexrpuueckoe nojue. Hanpsok€HHOCTH

44 aneKTpudeckoro nois. [IpuHiun 1
CYIIEPIIO3UITNH IICKTPUICCKUX TTOJICH

45 Hocurenn snexTpudeckux 3apsaoB. 1
DneMmeHTapHbIi 3apsia. CTpoeHne aroMa

46 3aK0oH COXpaHEHUS AIEKTPUIECKOTO 3apsi/ia 1
[ToaroToBka K KOHTPOJILHOU padboTe 1Mo

47 TeMe "DIeKTpUYEeCKUe 3apsibl. 1
3apsKEHHbIE TeJla U UX B3aUMOJICUCTBUS "
KonTtponsHas padoTa o tTeme

48 "DyeKTpudecKue 3apsabl. 3apsHKCHHBIC 1
TeJIa U UX B3aUMOAcUCTBUA"

49 DnekTpudeckuil Tok. ICTOUHMKH 1
ANEKTPUYECKOTO TOKa

50 DneKTpruYecKas 1erb 1

51 DNEeKTPUYECKUM TOK B METaIIaX 1

52 DJIEKTPUYECKUI TOK B )KUIKOCTSIX U razax 1

53 JIefcTBUS STIEKTPUIECKOTO TOKA 1

54 Cuna Toka. AMnepmerp 1

55 OnexTpuueckoe HanpshkeHue. Boabtmerp 1
JIaGopatopHas pabota "C6opka u

56 WCTIBITAHUE AJEKTPUUECKOM 11enH 1

HOCTOSHHOTO TOKA"




57

3aBHCHMOCTb CHJIBI TOKA OT HANPSKCHHUS.
3axon Oma Juid yyacTka Lenu

58

JlaboparopHuas padota "HMccrnenoanue
3aBHCHMOCTH CHJIBI TOKA, IIPOTEKAIOIIETO
gepe3 pe3ucTop, OT HAPSDKEHHS Ha
pPEe3UCTOpe U COMPOTUBIICHUS pe3nucTopa”

59

DNEeKTpUUYECKOE COIIPOTUBIIEHHE. Y I€TbHOE
CONPOTHBIICHUE

60

JlabopaTtopHnast pabota "N3mepenue
COTIPOTHBIICHUS IIPOBOIHHUKA ITPHU TIOMOIIN
BOJIETMETpA U aMIiepmeTpa”

61

Pemenue 3agau no reme "InekTpuyeckoe
COIIPOTHUBJICHHE. Y ICIIBHOE
COMPOTHUBIICHUE"

62

Pemenue 3agaq mo teme "3akox Oma"

63

HOCJ’IGI{OB&TGJ’IBHOG " MapaljICJIbHOC
COCAMHCHUA IMTPOBOAHHUKOB

64

JlaGopaTtopHas pabota "M3ydueHue
MOCJIEIOBATEILHOTO COEIUHEHUS
MPOBOTHUKOB"

65

Pemenne 3amau no reme
"[TocnenoBaTenbHOE U TTApAILICIBHOS
COEJIMHEHUS TPOBOJHUKOB"

66

Jlaboparopnas pabota "Hzyuenue
MapajuieNbHOTO COSAMHEHUS TPOBOTHUKOB"

67

Pemienne 3amaq Ha MIPUMCHCHUC 3aKOHA
Owma JUIL PA3JIMYHOTO COCAUHCHU A
IIPpOBOAHHUKOB




O/J1C u BHyTpeHHEEe CONTPOTUBIICHHE

68 MCTOYHUKA TOKA. 3akoH OMa ISl TOJTHO T
e
Pemenue 3agau o reme "DJIC, BHyTpeHHEE

69 COMPOTHBIICHUE HCTOYHHUKA TOKA. 3aKOH
Oma 1t mosiHoOM 1ernu”
JlabopaTtopnast pabdorta "Onpenenenue IJC

70 Y BHYTPEHHETO COMPOTHUBJICHHS HCTOYHUKA
TOoKa"

71 [TpaBuna Kupxroda

79 Pemenue 3agau no reme " [IpaBuna
Kupxroga"
JlaGopaTtopHnas pabota "M3ydeHue BOIbT-

73 aMIIePHOM XapaKTEPUCTUKH JIAMITHI
HakaJuBaHuA"

74 PaboTa anekTpuueckoro Toka. MomHOCTh
ANEKTPUYECKOTO TOKa

75 JlaGopaTtopHnas pabdorta "OnpeneneHue
paboThl ¥ MOIIIHOCTHU AJIEKTPUYECKOTo TOKa"
3akon Jlxoyns-Jlenna. [lorpedutenu

76 aneKTpudeckoro Toka. Koporkoe
3aMbIKaHUe

77 Pewenue 3agau o reme "3akon Jlxoyns-
Jlenma"

78 [ToaroToBka K KOHTPOJILHOM paboTe MO
teme "[10CTOSHHBIN 27EKTpUUYECKUI TOK"

79 KonTponsHas pabota o Teme

"IIoCTOSIHHBIN 2JEKTPUUYECKUIM TOK"




80

IlocTosHHBIE MarHUTHEI. MarHuTHOE I10JI€

81 MarnuTHO€ NoJIe JIEKTPUUECKOTO TOKA

82 MarauTHO€E 1oJie KaTYIIKHA C TOKOM.
[IpuMeHeHne >MeKTPOMarHiTOB B TEXHUKE

83 MaruuTHo€ 110J1€ 3eMIIH

84 Cuna Amriepa u onpe/ieieHue eé
HarpaBJIeHUS
JlabopaTtopHas pabota "M3yueHue

85 JEHUCTBUSI MATHUTHOTO TIOJISI HA IIPOBOJHUK
¢ TOKOM"

86 Pemenue 3agau mo reme "Cuta Ammepa u
omnpezesieHue e€ HarpaBaeHU"
DNEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.

87 Hcnonb3oBaHue 31EKTpOABUTATEIICH B
TEXHUYECKUX YCTPOMCTBAX U HA
TpaHCTIIOPTE

88 MarHuTHBIN IOTOK. SIBIIEHNE
ANEKTPOMArHUTHON WHYKITUH

89 HamnpaBnenue WHIyKITMOHHOTO TOKA.
[IpaBuno Jlenna

90 Jlaboparopnas pabota "M3ydeHue siBIeHUS
3NEKTPOMAarHUTHOM MHIYKIUU"

Pemenue 3agau no teMe "3akoH

91 ANIeKTpOMarHuTHOM uHaykuuu. [IpaBuno
Jlenma"

92 CamounnayKkuus

93 Konnencarop

94 Kone6arenbublit kouTyp. CBOOOAHBIE




OJICKTPOMArHUTHBIC KoJieOaHus

95 [lepeMeHHBIH 3JEKTPUIECKUI TOK 1

9% Tpauchopmarop. [lepenaua 1
AIEKTPOIHEPTHH

97 KonTtposneHast paboTa "DieKTpoMarHuTHbIE 1
siBJIeHHS "

98 PaboTa ¢ Tecramu no Teme "TermoBbie 1
siBJIeHHS "
Pabora ¢ Tecramu o Teme "DnekTpuueckue

99 3apsapl. 3apsHKESHHBIC TElla U HX 1
B3aumoaeicTeue"

100 PaboTa ¢ recramu o Teme "llocTossHHBIN 1
AIEKTPUYECKUN TOK"

101 Pa6ora ¢ Tecramu o TeMe "MaruuTHbie 1
sIBJICHHS "

102 Pa6ora ¢ Tecramu o teme 1
"DnekTpoMarHuTHas MHAYKIUs"

OBIIEE KOJIMYECTBO YACOB I10 102 15

I[TPOTPAMME




9 KUIIACC

KosmmuyecTBo yacoB DJIeKTPOHHbIE
Nem/m | Tema ypoka Kontpoubnbie | IIpakTuyeckue Aara wHppoBLIe
Bcero u3yyeHHus | oOpa3oBaTe/ibHbIE
padoTsbI padoThI pecypest
1 MexaHndeckoe ABUKEHUE. 1
MarepuanpHas Touka. Crcrema oTcueTa
2 [epememenne 1
3 OmnpeneneHne KOOPIUHATHI TBUKYIIETOCS 1
TeJIa. TPOEKIINS TIepeMeTIeHIS
4 PaBHOMEpPHOE TPAMONIMHENHOE BHKEHUE 1
I'padmueckoe npeacraBneHne
5 PaBHOMEPHOTO MPSMOJIMHEHHOTO 1
JIBYDKEHUS.
5 BekTopHble BeTMUMHBI, OTIEpPaLUU C 1
BEKTOPaMH, TPOEKIIUN BEKTOPOB
7 OTHOCUTENBHOCTD ABHKEHUS 1
HepaBHnoMepHoe npsaMosiMHeitHOe
3 nBiokeHue. CpeHsas 1 MrHOBEHHas! 1
CKOPOCTb TeJla IPH HEPaBHOMEPHOM
JIBMOKEHUU
9 PaBHOYCKOpEHHOE NPAMOJIMHENHOE 1
JBYDKEHUE. Y CKOpEeHHe
CKOpOCTh paBHOYCKOPEHHOTO
10 IpSIMOJIMHENHOTO ABMXeHUs. ['paduk 1
CKOpPOCTH
11 Pemenne 3agau no reme "CkopocThb 1




PaBHOYCKOPEHHOTO MPSIMOJIMHEUHOTO
nBIOKeHud"

12

[Tepemernienue mpu paBHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBHKCHHUH

13

JlaboparopHuas padota "OnpeneneHue
YCKOPEHUS Tella IPH PAaBHOYCKOPEHHOM
NBIVDKEHUH 110 HAKJIOHHOM IIocKoCcTH"

14

Pemenue 3agau mo reme "[lepemenienue
MIPH PaBHOYCKOPEHHOM TIPSIMOJTHHEHHOM
NBYKEHNH"

15

JlabopaTtopHnas pabota "MccnenoBanue
3aBUCUMOCTH IIyTU OT BPEMEHU IIpU
PaBHOYCKOPEHHOM JIBIDKCHHH 0€3
HayaJlbHOM ckopocTH"

16

I'padmyeckas uHTEpIpETaLlUs YCKOPEHUS,
CKOpPOCTH, MPOUJEHHOTO MYTH U
nepeMeleHus 11 IPSIMOJIMHEHHOTO
JIBUKCHUS

17

Pemenue 3agau mo reme "I'padudaeckas
HWHTEpIIpETAIUs YCKOPEHUsI, CKOPOCTH,
MIPOMICHHOTO ITYTH ¥ TIEPEMEIICHUS JIJIs
MPAMOJIMHEHHOTO JIBH)KEHUA"

18

Yckopenue ¢cBo001HOTO najaeHus. OMbIThI
["anmunes

19

Pemenue 3agau o reme "Yckopenue
cBOOOAHOTO TaieHus"

20

JIBM>KkeHue Tela, OpoIIeHHOTo O/ YoM
K TOPU30HTY




Pemenue 3agau no teme "J[BrmkeHue

21 Tesa, OPOIIEHHOTO MO YIJIOM K
rOpU30HTY"
JlaboparopHas padota "Hccrnenoanue

22 JBUKCHHS TeJ1a, OPOIIICHHOTO
TOPU30HTAJIBHO"
Pemenne 3agau mo teme "JBrmKeHUE MO

23 JEHUCTBUEM YCKOPEHHUsSI CBOOOTHOTO
nageaus"

24 JIBuKEHHE M0 OKPYKHOCTH

o5 JIuneliHasa u yriaoBas CKOPOCTb, IEPUO U
4acToTa

26 CKOpOCTh U YCKOPEHHE MPU JBUKEHUH TIO
OKPYXHOCTH

97 Pemenne 3agau mo teme " J[BrmkeHue mo
OKpy>XHOCTH"

28 Pemenue 3amay nmo reme "Buabl
MEXaHUYECKOTO IBUKEHNUA"
[ToaroroBka K KOHTPOJIBHOM paboTe MO

29 TeMe "MexaHn4decKoe IBMKEHUE U
crocoObI ero onucanus"
KonTtponbHas padoTa o teme

30 "MexaHn4ecKoe ABUKEHUE U CIIOCOOBI
ero onuvcanus"

31 WNHepuunanbHble CUCTEMBI OTCUETA.
[IepBriit 3ak0H HproTOHA

32 Bropoit 3akoH HeroTona.

PaBHOzelicTByrOIIAs cHita




33

Tperuii 3akoH HeroToHa

Cuna TsSHKeCTH U 3aKOH BCCMHUPHOT'O

34
TATOTEHUS

35 Cuna ynpyroctu. 3akoH ['yka

36 Pemenue 3agau mo reme "Cuna
ynpyrocta"
JlabopaTtopHnas pabota "HccnenoBanue

37 3aBUCHUMOCTH CHUIBI YIIPYTOCTH,
BO3HHKAIONICH B IPY)KHHE, OT CTEIICHU
nedopmaruy IpyKUHbI"

38 Bec Tena. HeBecoMocTh 1 meperpy3ku

39 Cuna tpenus. KoaddunmeHnT Tperns

40 JlabopaTtopHnas pabota "Onpenenenue
ko3 duimenTa TpeHUS CKOIBKEHUS"

41 JluHaMuKa KPUBOJIMHEHHOTO JBYKCHHS

42 JlabopaTtopHnas pabora "VMccnenoBanue
JIBU>KEHUS TeJIa 0 OKPYKHOCTH"

43 HckyccTBeHHBIE CITYTHUKHU 3€MIIH.
[lepBas kocMHUecKas CKOPOCTh

44 JBrmykeHure Tenna 1o HaKJIOHHOU
MJI0CKOCTH

45 JIBY>KEHUE CBSI3aHHBIX TEIl

46 PaBnoBecue ten. MomenT cuibl. [IpaBuio
MOMEHTOB

47 Pemenue 3amau no teme "YciaoBuUs
paBHOBECHS"

48 LlenTp TskecTH Tena




49

Bunel paBHOBeCHS

[ToaroToBKa K KOHTPOJILHOU pabOTE 1O

50 " . "
teme "B3aumonencTBue ten

51 KonTtposnsHas paboTa o teme
"B3aumoneiictBue ten"

52 Nmnynsc Tena. UMmynse cuisl

53 3aKOHBI COXpaHEHUS UMITYJIbCa

54 PeaktuBHOE NBHKEHUE
Pemenue 3aau no teme "3akoH

55 COXpaHEHHUs UMITyJbca. PeakTuBHOE
nBIOKeHne"

56 PabGora cuibt

57 PaboTa cumbl TSHKECTH, CHIIBI YIIPYTOCTH

58 [ToreHumansHas SHEPTH

59 Kunernueckas sueprus. Teopema o
KUHETUYECKON dHEPrUuun

60 3aKOH U3MEHEHHUS U COXPAaHEHUS
MEXaHUYECKOH 3Hepruu
Pemrenue 3aga4q mo teMme "3aKOHBI

61 W3MEHEHHUS U COXPAaHEHUSI MEXaHUYEeCKOM
sHeprun"”

62 [ToaroToBka K KOHTPOJIBHOM paboTe MO
TeMe "3aKOoHbI coXpaHeHus"

63 KonTponpHas pabota o Teme "3aKoHsI
coxpaHeHus"

64 KonebarenbHoe apmxkenne. OCHOBHBIE

XapaKTepUCTUKH KoJeOaHUii: mepuo,




4acCToTa, aMILIMTyaa

65 MatemaTuuecKkuii MasiTHUK
JlaboparopHuas padota "HMccrnenoanue

66 3aBHCHUMOCTH TEpHOa KOJIeOaHu# rpys3a
Ha HUTHU OT JIJTMHBI HUTH"

67 [IpyXMHHBIA MAasATHUK
JlabopaTtopHnas pabota "HccnenoBanue

68 3aBHCHUMOCTH TIEPHOa KOJIeOaHUH
MPYXKUHHOTO MasiTHUKA OT Macchl rpysa"

69 Iapmonmygeckne KoaeOaHus

70 [IpeBpamienue 3HEpruyu npu
Ko0JIe0aTeILHOM IBIKEHUH

71 JlabopaTtopHnast pabota "U3mepenue

KOpEHHs CBOOOIHOTO Ma/IeHUs
CKOpe cBoOoAHOTO NaeHus"

79 3aryxatomue kojieOaHus. BeiHyK1eHHbIE
kosebanus. Pezonanc

73 Pemrenue 3agau o reMme "MexaHuueckue
kojebanus"

74 PacnipocTpanenue xonebanuii B cpese.
Bounbl

75 JImuHa BOJIHBI M CKOPOCTH €€
pacrnpocTpaHeHus

76 HcTouHukM 3ByKa. 3ByKOBbIE KOJIeOaHMs

77 BricoTa, TeMOp ¥ I'POMKOCTb 3BYKa

78 Otpaxxenue 3Byka. AKyCTUYECKUI
pe30HaHC

79 Pemenue 3aa4 no treme "MexaHudyeckue




BOJIHBI"

[ToaroToBKa K KOHTPOJILHOU pabOTE 1O

80 Teme "MexaHW4ecKue KOJIeOaHus 1
BOJIHBI"

81 KonTtposnsHas paboTa o teme
"MexaHn4yeckue KoieOaHusl U BOJHBI"

82 DNEeKTPOMarHuTHOE MOJIE U
AJIEKTPOMATrHUTHBIC BOJTHBI

83 CBo¥iCTBa AIIEKTPOMArHUTHBIX BOJTH

84 Ypok-koupepennus "[lkana
3JIEKTPOMAarHUTHBIX BOJIH"

85 Pemrenue 3a1a4 Ha onpeeNIeHHE YaCTOTHI
Y JUTHHBI SJICKTPOMArHUTHOM BOJTHBI

86 Hctounuku cBeta. Pacnpoctpanenue
cBeTa

87 OTtpaxxeHue cBeTa. 3aKOH OTPAKECHUS
cBeTa

a8 JlaGopaTtopHas pabora "M3yuyeHue
SIBJICHUS] OTPAKEHUs cBeTa"

89 [TocTpoenne n3obpakeHuH,
chOpMUPOBAHHBIX 3ePKAJIOM

90 [Ipenomienue cBeta. 3aKOH MPETOMICHHUS
cBeTa

o1 Jlaboparopnas pabota "H3ydenue
SIBJICHUS TIpeJIOMJIEHUs cBeTa"

92 [lonHOE BHYTpEHHE OTpaKEHUE

93 JIun3a, X011 Ty4eH B JIMH3E




94

®opmyJsia TOHKOH JIMH3BI

JlaboparopHnas padota "Onpenernenue

95 (hOKYCHOTO PacCTOSTHUS M ONTHICCKON
CWJIBI cOOMparomei JIMH3b1"

9% [Momy4yenne n300paXkeHH ¢ TOMOIIBIO
coOuparoIiel ¥ pacceuBaroIIeH JIMH3

97 I'na3 kak ontuyeckas cucremMa.
Ban30pyKkoCTh U 1aTbHO30PKOCTH
Ypox-koudepenuus "[Ipuniun neiicTBus

98 OTITUYECKUX MTPHOOPOB (MHKPOCKOTI,
Teneckor, ¢poToanmnapar)"

99 DIeKTpOMarHuTHas Ipupoa CBETa.
CkopocTts cBeTa

100 BosHOBBIE CBOlICTBA CBETA:
uHTepdepeHus u TudpaKius

101 Pa3noxxenue 6enoro cBeTa B CIEKTP.
Hucnepcus cBeta

102 [ToaroToBka Kk KOHTPOJIBHOM paboTe 1Mo
teMe "CBeToBbI€E sIBICHUS"

103 KontponbHas padoTa o teme "CBeTOBbBIC
siBieHUs"

104 OmnsiTel Pesepdopaa u mranerapHast
MOJellb aTOMa
[Tocrynatel bopa. Monens aroma bopa.

105 Hcnyckanue U MOTJIOLIEHUE CBETA
aTOMOM

106 KBantsl. JInHelyaTbie CIEKTpEI

107 JlaGopatopHas pabora "HaOmronenue




CIUIOIIHBIX U JIMHEWYAThIX CIIEKTPOB
U3JIy4yeHUs U UcIyckaHus"

PagnoaktuBHOCTB. Anb(a-, OeTa- u

108
ramma-u3J1y4eHus

109 Crpoenue aToMHoro siapa. Hyknonnas
MOJIeJIb AaTOMHOTO si/ipa

110 PannoaktuBHele npeBpanienus. M30Tomnsl

111 [Iepnon nomypacnazna
VYpok-koHpepenuus "JlelictBue

112 PaIMOaKTUBHBIX U3TydEeHUN Ha KUBbIE
OpraHu3Mbl. 3alluTa OT PaIUOAKTUBHOTO
n3ny4eHus"

113 SAnepHble peakuun. 3aKOHbI COXPaHEHUS
3apsA0BOrO U MaCCOBOTO YHCEN

114 DHeprus cBsI3U aTOMHBIX sifep. CBs3b
Macchl U SHEPrUH

115 Pemenue 3agau no reme "SnepHeie
peakuuu. JHeprus cBsizu'

116 Peakuuu cunTe3a U AeICHUS S1IEp.
Uctounuku sueprun CosiHIA U 3BE3]T
Ypok-konpepenuus "Anepnas

117 SHEPreTHKa. JKOJIOTHYECKUE TPOOIIEMBI
SIACPHOM SHEPTeTUKH"

118 [ToaroToBka K KOHTPOJIBHOM paboTe MO
teMe "KBaHTOBBIE ABIECHUS"

119 KonTponsHas pabora o Teme
"KBanToBbI€ siBNICHUA"

120 Pemenne pacueTHbIX U Ka4ECTBEHHBIX




3az1a4 rno teme "TemoBsle mpouecco”

Pemenne PACUYCTHBIX U KaUCCTBCHHBIX

121 " "
3a7a4 no teme "BaaxHOCTh
Pemenue pacueTHBIX U KaYECTBEHHBIX
122 3aga4d no teme "KIIJI TernoBsix
nBuraresein”
Pemenue pacueTHBIX U KaYECTBEHHBIX
123 3a1a4 o Teme "MexaHu4eckoe
nBIOKeHue"
124 JlabopaTopHbie pabOTHI IO TEME
"MexaHudeckoe IBUKeHHe"
125 Pemenue pacueTHBIX U Ka9€CTBEHHBIX
3a7a4 1o teme "B3aumoneiictBue Ten"
126 JlaGopaTopHbie pabOTHI 11O TEME
"BzaumoaeiictBue Ten"
Pemenne pacueTHbIX U Ka4ECTBEHHBIX
127 3a/1a4 1o TemMe "3aKOHbI COXpPaHCHHS
SHEPruu U UMMysbca"
128 JlaGopaTopHbie pabOTHI IO TEME
"IIpoctbie MEXaHU3MBI"
Pemenme pacueTHbIX U Ka4€CTBEHHBIX
129 3a7a4 0o TeMe "3aKOHBI ITOCTOSHHOTO
ToKa"
130 JlabopatopHble paboOThI 10 TeMe "3aKOHBI
MOCTOSTHHOTO TOKa"
131 Pemenue pacueTHBIX U Ka4€CTBEHHBIX
3ana4d no teme "KII/] anexrpoycraHoBOK"
132 JIaGopaTopHble pabOThI 110 TeMe




"CBeTOBEIC SBJICHHS"
133 Pabota ¢ Tectamu 1o Teme "3aKOHBI 1
COXPAaHEHHUS B MEXaHUKe"
134 Pa6OT%,C tectamu 1o Teme "Konebanus u 1
BOJIHBI
135 Pa6ora C"T€CTaMI/I o TeMe "CBEeTOBBIC 1
SIBJICHUS
136 Pa6ora ¢ rectamu no teme "KBanToBas u 1
syepHas pusuka"
OBUIEE KOJIMYECTBO YACOB I10 136 18

[TPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. ®usuka. 7 knacc. YueOnuk (aBropsl . M. Tlepoikun, A. Y. MiBaHoB).

2. ®uzuka. 8 kinacc. Yueonuk (aBropsl M. M. Tlepoikun, A. . ViBaHOB).

3. ®usuka. 9 knacc. YueOnuk (aBropsl . M. Tlepsinkun, E. M. T'ytHuk, A. 1.
Wpanog, M. A. TleTpoga).

4. DnexTpoHHas popma yuyeOHHKA.

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

1. ®dusuka. 7 knacc. Metonuueckoe nocodue (aBropsl O. A. Uepuukona, C. H.
I'manenkona, B. B. Kyapssiies).

2. ®usuka. 8 kinacc. Meronnueckoe rocodue (aBropsl O. A. YUepnukona, C. H.
I'magenkona, B. B. Kyapssiies).

3. ®usuka. 9 kinacc. Metonuueckoe nocobue (aBropsl O. A. Uepnukosa, C. H.

I'manenkona, B. B. Kyapssiies).

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://lesson.academy-content.myschool.edu.ru
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