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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha ypOBHE OCHOBHOIO o00IIero 00pa3oBaHUS
COCTaBJIEHa HAa OCHOBE IOJIOKEHUH U TpeOOBaHUU K pe3yjbTaTaM OCBOEHHUS Ha
yrayoJIEHHOM YPOBHE OCHOBHOM 00pa30BaTeNbHON MPOTPaMMBbI, MPEACTABICHHBIX
B ®I'OC 00O, a Takxke ¢ yuérom (enepanbHOi padoyeil mporpaMMbl BOCIIUTAHUS
u Konnenmuu npenogaBanus yueOHoro npeameta «Dusukay.

Cognepxanue mnporpamMMbl 1Mo (U3UKE HANpaBlICHO Ha YIOBJICTBOPEHUE
MOBBILIEHHBIX 3alPOCOB O00YyYalOUIMXCs, CTpeMAIlUXcs K Oosee Tri1yOoKoMy
OCBOCHUIO (M3MYECKUX 3HAHUU, U Ha (OPMUPOBAHUE €CTECTBEHHO-HAYUYHOU
rpaMoTHOCTH oOyyaromuxcsi. B mnporpammMe mno (¢u3MKEe  YUYHUTHIBAIOTCS
BO3MOXXHOCTU y4eOHOro mnpeamera B peanuzanuu TpedoBanuit ®I'OC OO0
IJIAHUPYEMbIM JTUYHOCTHBIM U METANPEJAMETHBIM pe3yjbTaTaM 00yUYeHHs, a TaKkXKe
MEXIIPEMETHBIE CBSA3W E€CTECTBEHHO-HAYYHBIX yYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUSI.

[Iporpamma no ¢u3uke ycraHaBIMBAET pacnpeaeieHre yueOHoro Marepraia
no rogam o0y4yeHus (IO Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS IMPEIMETHOTO COJCP)KAHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yJaronuxcs.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LETbI0 OKa3aHUS METOAMYECKOM
MIOMOIITY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO y4eOHOMY MPEIMETY.

®usrka ABIAETCS  CUCTEMOOOpAa3yIIIUM Ui  €CTeCTBEHHO-HAy4YHBIX
y4eOHBIX MPEIMETOB, MOCKOJIBKY (pU3ndYecKre 3aKOHBI JeXKaT B OCHOBE MPOLIECCOB
U SBJICHUW, HW3yYyaeMbIX XHMHEH, OHWOJIOrHMeHd, acTpoHOMUEH U (HHU3NUECKOM
reorpadguei, BHOCHUT BKJAaJ B €CTECTBEHHO-HAyYHYI0 KapTUHY MHUDA,
npenocTaBisieT Haubosee sICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYECHHSI TOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 raaBHBIX 3a7a4 (U3NYECKOro OO0pa3oBaHHUS B CTPYKType OOIIEero
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH U
MHTEpEca K HayKe y 00yJaromuxcs.

N3yuenune Qusukn Ha yrioyOJnEHHOM ypOBHE TPE/IONIaraeT YBEPEHHOE
BIIQJICHUE CJIeIYIOIINMU KOMIIETEHTHOCTSIMU, XapaKTepU3yIOIIUMHU
€CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

HAyYHO OOBSICHATH SIBIICHHUS,

OLICHUBATh U MIOHMUMAaTh OCOOCHHOCTH HAYYHOTO UCCIIEI0BaHUS;

UHTEPIPETUPOBATh JAHHbIE U HMCIOJIb30BATh HAYYHBIE J0OKA3aTeJIbCTBA IS
MOJTyYEHHUS BHIBOJIOB.

enu wu3ydenuss ¢GU3MKA HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSA
onpenenensl B KoHuenuuu mnpenojaBanusi ydyeOHoro mnpeamera «®Dusuka» B
oOpa3zoBaTenbHbIX opranusanusx Poccuiickoit ®enepannu, peanu3yronux



OCHOBHBIE  00111€00pa30BaTeNIbHbIE MPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Konnerun Munucrepctsa npocsemienust Poccuiickoii @enepanuu (MpoToKoa OT 3
nexadps 2019 r. Ne [TK-4BH).

Henu uzydyeHus GU3MKU HA YIIIyOJIEHHOM ypOBHE:

pa3BUTHE HMHTEpPECa W CTPEMIICHHS OOYyYaIOIUXCS K HAyYHOMY H3yUEHHUIO
MIPUPOJIBI, PA3BUTHE X UHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE TMO3HaHWA U (HOPMHUPOBAHHE
HCCIIEIOBATETILCKOTO OTHOIIEHUS K OKPYKAIOIINM SBICHUSIM;

dopMupoBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa M3y4eHHUs OCHOB
CTPOCHHS MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

dopMupoBaHuEe YMEHUH TNPUMEHSATh (PU3NUYECKUE 3HAHUS U HayYHBIC
J0Ka3aTeNbCTBA Il O0OBSICHEHHS OKPYKAIOIIUX SBICHUH;

dopMupoBaHuEe TMPEACTABICHUN O poid (U3UKH JUISI Pa3BUTHSL JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;,

pa3BUTHE  TPEICTAaBICHHA O  BO3MOXHBIX  chepax  Oymymiei
NpodeCCUOHATBHON JEATEIILHOCTH, CBSI3aHHOH C (U3HUKOW, TMOATOTOBKA K
JalbHEHIIIeMy O0yYSHHUIO B 3TOM HarpaBJICHUH,

GopMupoBaHHUE TOTOBHOCTH K JalbHEHIIEeMy W3y4eHHIO (HU3UKH Ha
yriIyOJIEHHOM YpOBHE B paMKaX COOTBETCTBYIOIIMX Mpoduiell oOydeHHs Ha
YPOBHE CpeHEro 00111ero o0pa3oBaHus.

JloCTH)KeHHEe 3TUX Lejed MporpaMMbl IO (U3MKE Ha YPOBHE OCHOBHOI'O
o01iero o6pa3oBaHusl 00eCIEUNBAETCS PEILICHUEM CIICAYIOIUX 3a/1ay:

nproOpeTeHne 3HaHUN O JAMCKPETHOM CTPOEHHUM BELIECTBA, MEXaHUUYECKHUX,
TETUIOBBIX, JIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne YMEHHUI aHATM3UPOBATh U OOBICHATH (PU3MUECKHUE SIBJICHUS Ha
OCHOBE M3yYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METO/IOB PEILICHUs PACUETHBIX U KaUeCTBEHHBIX 3aja4, TPeOyIomux
CO3/IaHHS U HCHOJB30BaHUS (U3MUYECKUX MOJENEH, BKIIOYas TBOPYECKUE WU
MPAaKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H;

pa3BUTUE MCCIEAOBATEIbCKUX YMEHUN: HAONIOJATh SBICHUS U HU3MEPATH
(¢u3nyeckre BETWUYMHBI, BHIABUTIATh THIIOTE3bl U MpEIaraTh SKCIEPUMEHTAIbHBIC
CHOCOOBbI UX MPOBEPKH, MIIAHUPOBATH U MPOBOJIUTH OMBITHI, SKCIIEPUMEHTAIBHBIC
UCCIIEIOBaHMS, aHATU3UPOBATh MMOTYUYCHHbIE JaHHbIE U JIeNIaTh BBIBOJIBI;

OCBOCHHE MPUEMOB pPabOTHI ¢ HWHPOpMANHEH (PU3NUECKOTO COICPKAHUSA,
BKJItOYasi UH()OPMALIUIO O COBPEMEHHBIX JOCTIKEHUSIX (QU3NKH, UHTEPIPETALUs U
KPUTHUYECKOE OLIEHUBAaHUE HH(POPMAIIHH;

3HaKOMCTBO CcO cepamu MpodhecCHOHATBEHOM EATEIbHOCTH, CBSI3aHHBIMU C
(GU3MKON, W COBPEMEHHBIMU TEXHOJOTHSMHU, OCHOBAHHBIMH Ha JOCTHKEHHSX
bu3nYeCcKON HayKH.



Ha wusyuenue ¢usuku (yriyOn€HHbIA ypOBEHb) Ha YPOBHE OCHOBHOIO
obmrero obpazoBanus otrBojautcs 340 yacoB: B 7 kiacce — 102 ygaca (3 yaca B
Henemo), B 8 kiacce — 102 4gaca (3 yaca B Heaeno), B 9 knacce — 136 ygacos (4
yaca B HEJIEIIIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ pojib B NO3HAHUM OKPYKAKOIIET0 MHUPA.

®dusnka — Hayka O mnpupoje. SBieHUsT TPUPOILI (PIEMEHTHI COAEPKAHUS,
BKJTIOUAIOIINE MEXMpPEeAMETHbIE CBs3u). Dusznueckue SBICHUS: MEXaHUUYECKHE,
TEIUIOBBIE, JICKTPUUECKNUE, MATHUTHBIE, CBETOBBIC, 3BYKOBHIC.

O®uznyeckue BenuuyuHbL. PasmepHocTh. EnuMHUIIBI (U3MYECKUX BETUYMH.
N3mepenne Qusndeckux BenuuuH. OTanoHbl. Dusnueckue mnpubopsl. Ilena
nenenus. [lorpemnocts u3Mepenuii. [IpaBuna Ge3omacHoro Tpyaa npu pabdote ¢
nabopaTopHeIM OOOpyaoBaHUWEeM. MexayHapoaHas cuctemMa eauHull. [lepeBon
BHECUCTEMHBIX eAuHuIl B equHuibl CH.

Kak ¢wusuka wu Jpyrue ecTeCTBEHHbIE HAyKH H3y4aloT TPHUPOIY.
EcrecTBeHHO-HayUHBIH METOJ TO3HAHUS: HAOIIOJCHHUE, IMOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBIIKCHUE TUIIOTE3, SKCIIEPUMEHT T10 MPOBEPKE TUINOTE3, OOBICHCHHE
HaOroaeMoro siBieHus. Onucanvue GuU3nuecKux sIBJICHUN ¢ ITOMOITBIO MOJICIICH.

Jemoncmpayuu.

MexaHuyeckue, TEIUIOBbIE, JJIEKTPUUYECKHE, MAarHuUTHBIE, CBETOBBIC,
3BYKOBBIE SIBJICHUSI.

duznyeckue NpuUOOpPHl U MPOIEAypa MPSMBIX HU3MEPEHUN aHaJOTOBBIM U
1T (POBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenue 1EHBI IEICHUS IIKaJIbl U3MEPUTETHLHOTO pUOOopa.

HN3mepenne pacCTOSTHUM.

N3mepenue miomanu u 00bEMa. MeTo 1 ajaeTKH.

HN3mepeHne BpeMeHuU.

N3mepenune 06bEMa KUAKOCTH U TBEPOTO TEa.

Onpenenenue pa3MepoB MalbIX Tell. MeTo psaoB.

[IpoBenenne wucciaenoBaHUs IO MPOBEPKE THUIOTE3bl: TAIBHOCTH IOJETA
[IapuKa, myreHHOr0 TOPU30HTAIIBHO, TEM OOJIbIIE, YeM OOJIBIIE BRICOTA ITyCKa.

Paznen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHHU BellecTBA.

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

JIBrkenne yactui] BeniecTBa. CBsS3b CKOPOCTH JIBHXKEHUSI 4YacTHUIl C
TeMriepatypoii. bpoyHoBckoe nBmwxkenue. Juddysus. BzammoneicTBre wacTHIl
BEIIECTBA: MPUTSXKEHNE U OTTAIKUBAHHUE.

ArperaTHbIe COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTEU U TBEPABIX
(kpuctaminueckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBaAMHU BEIIECTB B Pa3HbIX



arperaTHhIX COCTOSIHUAX U MX aTOMHO-MOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysuu.

HaGmonenue siBneHuit, 0OBACHIIONUXCS TPUTSHKEHUEM WIH OTTAIKMBAaHUEM
YaCTHUIl BEHIECTBA.

Jlabopamopnuie padomut u onvimot.

OueHka quaMeTpa aToMa METOJIOM PSI0B (C UCToyIb30BaHueM (doTorpaduii).

OMbITHI 0 HAOIOICHHUIO TEIIJIOBOTO PACHTUPEHUS Ta30B.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.

Paznen 3. JIBu:keHHe U B3aMMO/IECTBHE TeJl.

Mexannueckoe naBuxenue. Ilyte u mnepemenieHue. PaBHOMepHOE u
HepaBHOMepHOe aBuxkeHue. CB0OOOTHOE MajeHUE KakK MPUMEP HEPAaBHOMEPHOIO
nerokeHus Ten. CkopocTh. CpellHsisi CKOPOCTh MPU HEPABHOMEPHOM JBUIKCHUH.
Pacuér nmyTy v BpeMeHU JABUKEHUS.

I'paduku 3aBuCMMOCTEN BEJIWMYWH, OMHUCHIBAOIKMX JABWXKeHHe. OO1me
MOHATUS 00 OTHOCUTEIBLHOCTU JBIKEHUSA. CIOXKEHHE CKOpPOCTeH Juis Tel,
JIBUKYIIUXCS TTApaJIENbHO.

SBneHne wHepuuu. 3aKOH MHepuuH. B3anmoneiicTBue Ten Kak IMpUYMHA
U3MEHEHNs CKOpPOCTM JBWXEHHUsS Tel. Macca kKak Mepa HHEPTHOCTH Teja B
NOCTYNaTeNbHOM JBHKEHUU. IlnoTHOcTh BemecTtBa. CBfA3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKyJ1 B enuHuie oObéMa BemiectBa. (CMecH U CIUIaBHI.
[ToBepxHOCTHAS ¥ TUHEWHAS TUIOTHOCTb.

Cuila Kak XapakTepucTuka B3aumoneicTBus Ten. Cuiia ynpyrocTd W 3aKOH
I'yka. M3mepenune cuibl ¢ MOMOIIBIO AUHAMOMETpA. fIBIIEHHE TATOTCHUSA W CUJa
TskecTd. Cuia TSKeCTH Ha Apyrux IuiaHetax. Bec tena. HeBecomocTs. Croxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHoxelcTBytomas cui. Cuia TpeHHs.
TpeHue CKOJIBXKEHHS M TPEHHE IMOKOs, BSI3KOE TpeHue. TpeHue B NpUpOJE U
TEXHHUKE.

Jemoncmpayuu.

HabGmronenre MexaHU4eCKOro BHKEHUS Tena.

N3mepenune cKopocTy NPSIMOJIMHENHOTO IBHKECHUS.

HaGnronenvie siBeHUsT HHEPIIHUH.

HaGmronenne n3meHeHns CKOPOCTH MPU B3aUMOJICHCTBUA TE.

CpaBHeHuE Macc Mo B3aUMOJICUCTBUIO TEII.

CrnoxeHue cuJjl, HallpaBJIE€HHbBIX 110 OJJHOM MPSMOM.

Jlabopamopnuie pabomuvt u onvimel.



OrnpenienieHue CKOPOCTH PABHOMEPHOTO JBHKEHUS (IIapuKa B >KUIKOCTH,
MOJIEJIN AJNEKTPUUYECKOI0 aBTOMOOUIISA U TaK J1ajee).

Onpenenenue cpeaHeldl CKOPOCTH CKOJIBKEHHS OpycKa WM IIapuka IIo
HAaKJIOHHOU IIOCKOCTH.

Ornpenenenue mIOTHOCTH TBEPAOTO TEIA.

OnbITEI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh pacTshkeHus (aedopMariun)
MPYKUHBI OT TIPUIIOKEHHOU CHIIBI.

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

Pasnen 4. JlaBinenue TBEPABIX TeJl, dKUIAKOCTel U ra3oB.

Hasnenue. Cuna gaBiaenus. CnocoObl yMEHBIIEHUS U YBETUUYCHUS JaBICHUS.
JlaBnenue rasza. 3aBUCUMOCTH JaBJEHHUsI Tra3a OT O00BbEMa W TEMIIEpaTyphl.
[lepenaya naBneHusi TBEPABIMU TEJIAMHM, KUAKOCTAMH U razamu. 3akoH [lackars.
[THeBMaTHUeCKUE MAITUHBI.

3aBUCUMOCTh  JIABJICHUS  JKUJKOCTH  OT  TUIYOMHBI  TIOTPYXEHUS.
I'mapocratnueckuit  mapamokc. CooOmiaromuecs cocyabl.  [uapaBiandeckue
MexXaHU3MbI. Vcmosib30BaHHE BBICOKHUX JABJICHUM B COBPEMEHHBIX TEXHOJIOTHUSX.
Y CTpoCTBO BOIOIPOBO/IA.

Atmocdepa 3eminn u atMochepHoe aaBieHue. [IpUYMHBI CyIIECTBOBAHUSA
BO3AyImIHON 000m0uku 3emiu. OmnbiT Toppuuemnu. M3mepenue atMochepHOro
JaBjieHus. 3aBUCUMOCTh aTMOC(EPHOTO aBlIEHUs OT BHICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 115t U13MepeHus: aTMOCHEPHOTrO JTABICHUSI.

JlelficTBHE KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Teso. BrITankuBaronias
(apxumenoBa) cuiia. 3akoH ApxuMmesa. Y clIoBUE€ BOZHUKHOBEHUS BbITAJIKMBAIOIIEH
(apxumenoBoii) cwibl, moarekanue. [InaBanue ten. Bo3ayxornnaBaHue.

Jemoncmpauuu.

3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.

Coobmaronuecst COCYIbI.

['mnpaBnryueckuit mpecc.

[IposiBnenne nericTBust aTMOC(HEPHOTO TABICHHS.

Cudon.

3aBUCUMOCTh BBITAIIKMBAIOIIEH CHIIBI OT 00BhEMa TOTPYKEHHON B JKUIKOCTH
YacTH Teja U TUIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue miaBaHus TeN: MJIABAHUE WJIU MOTPYKEHHE Tel B 3aBUCHUMOCTH OT
COOTHOUIEHHUS MIIOTHOCTEN TeJa U AKUJKOCTH.

Jlabopamopnuie padbomot u onvimol.



HccnenoBanre 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa MOrpyKEHHOU B
KUJKOCTh YaCTH TeJa.

Ornpenenenue BBITAUIKMBAIONIEH CHIIBI, TEUCTBYIOLIEH HAa TEIO0, MOTPYKEHHOE
B JKUJKOCTb.

IIpoBepka HE3aBUCUMOCTHU BBITAIKUBAIOIICH CHUJIBI, JEHCTBYIOLIEH Ha TEIO B
KUJKOCTH, OT MACChI TeJA.

OneITel, JIEMOHCTPHUPYIOIIME  3aBUCUMOCTb  BBITAJIKMBAIOLIECH  CHIIBI,
JEHCTBYIOIIEH HA TEJNO B MKUAKOCTH, OT 00BbEMA MOrPYKEHHON B KUIKOCTh YaCTH
T€Ja U OT IUNIOTHOCTH KUAKOCTH.

KoHcTpynpoBaHue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJKH U OINPEIEICHUE
€€ rpy30n0AbEMHOCTH.

Paszpnen S. PaGora u MOIIHOCTH. DHEpPrusi.

Mexanudeckasi padboTa JUisl CUJI, HAPABJIEHHBIX BIOJb JMHUN TIEPEMEILICHHUS.
MOoOIHOCTS.

[IpocTbie MexaHM3MBI: pblYar, BOpPOT, OJIOK, TOJHUCIACT, HAKJIOHHAS
IJIOCKOCTh, HOXKHUYHBIN MexaHn3M. MoMeHT cuiibl. PaBHOBecue pbryara. IIpaBuio
MoMmeHTOB. [IpumeHeHue mnpaBwia paBHOBeCHs pblyara K OJ0Ky. «30I50TO€
npasmiio» mexanuku. KIIJ npocteix MmexanusmoB. [IpocTbie MexaHU3MBbI B OBITY,
TE€XHHUKE, )KUBBIX OpraHU3Max.

Mexannyeckass dHeprus. KuHerndeckas U NOTEHLMAIbHAsT DHEPIUs.
[IpeBpalieHne 0JHOrO BUJIa MEXaHUYECKOW SHEPTUU B JIPYroi. 3aKOH COXpPaHEHHUS
Y [IPEBPALLCHUS YJHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IprMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomot u onvimot.

HccnenoBanne yCcioBUM paBHOBECHS phlyara.

N3amepenne KIIJI HakIOHHOM TITIOCKOCTH.

N3yuyenue npasuiia peruara Jjis MOABUKHOTO M HETIOJBUKHOTO OJIOKOB.

Omnpenenenune KIIJI moaBmkHOTO U HEMTOABHKHOTO OJIOKA.

Onpenenenue pabOTHl CHIIBI YIPYTOCTU MPU HNOIBEME IPY30B MPU MOMOILH
MOJIBMKHOTO OJI0Ka.

N3ydenne 3akoHa COXpaHEHHS] MEXAHUYECKON YHEPTUH.

8 KUIACC

Pa3nen 6. TensioBble siBJIeHMS.

OCHOBHBIE TIOJIOKEHUS MOJICKYISPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BemiecTBa. Macca W pa3Mepbl aTOMOB M MOJIeKYd. OTNBITHI, MOATBEPKIAIOIINE
OCHOBHBIE TMOJIOKEHUS MOJIEKYJIAPHO-KUHETUUECKON TEOPHUH.



Mopenu TBEPIOro, >KHIKOTO M Ta3000pa3HOr0 COCTOSHUN BELIECTBA.
Kpucramiueckue u amopdubie Tena. I'pageH — HOBBI MaTepuan A HOBBIX
TEXHOJIOTUU. TEXHOJIOTMU TMOJYYEHHS HCKYCCTBEHHBIX aiiMa3oB. OObsCHEHUE
CBOMCTB T'a30B, )KUAKOCTEW U TBEPABIX TEJl HA OCHOBE IOJIOKEHUN MOJIEKYJISAPHO-
KMHETUYEeCKOW Teopuu. [[OBEpXHOCTHOE HATSKEHHE, CMAYMBAHUE, KANUJUISIPHbBIC
sABJICHUS. TEIIOBOE pACHIMPEHHUE U CKAaTHE. 3aBUCUMOCTh JABJIICHUS ra3a oOT
o0BEMa, TeMIepaTypsbl.

Temnepatypa. CBsi3b TeMmepaTypbl CO CPEIHEN KHWHETUYECKON HHEpruei
TEIUIOBOTO JBMXKEHUA YaCTUIL. TemMnepaTypHbIE IIKaIbI.

Buytpennsii  sHeprusi. CrnocoObl U3MEHEHMs] BHYTPEHHEW OSHEpruu:
TeIIonepeaayda " COBEpIICHUE paboTHI. Bugsr TEIIoNepeaadn:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIy4YeHHEe. Bunpl Temuonepenayn B Npupojae u
TexHuke. HeoOpaTuMOCTh TETIOBBIX MTPOIIECCOB.

KonmnuecTBo TeruoTel. YenbHas TEIUIOEMKOCTH BelecTBa. TeriooOMeH H
TEIUIoBOE paBHOBecue. 3akoH HproToHa-Puxmana. YpaBHeHnue TersioBoro OanaHca.

[InaBneHue u OTBEpAEBaHUE KPUCTANIMUYECKUX BEIIECTB. Y ACIbHAS TEIIOTA
miaBieHus. [lapooOGpa3zoBanue u xkougeHcanus. Mcnapenue. Kunenue. Y nenbHas
TEIjoTa  TapooOpa3oBaHUs.  3aBUCHUMOCTh  TEMIEpaTypbl  KUIEHHUS  OT
atMocepHoro mpaBieHus. HachbllleHHBIH W HEHACHIIEHHBIA Tap. BraxkHoCTh
BO3/lyXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CTOPAHUS.

[Tpunnuner pabotel TerioBeiXx apurareneii. KIIJ[ TermmoBoro aBurarters.
TenoBele OBHUratend W 3alldTa OKpYXawlleil cpenpl. TemioBble NOTEPU B
TEIJIOCETSIX.

3aKOH COXpaHEHHUsI U MPEBPAILICHUS HEPrUM B MEXaHMYECKHUX M TEIIOBBIX
npoiieccax.

Jemoncmpayuu.

Hab6monenne 6poyHOBCKOTO IBUKEHUS.

Ha6monenne nuddysun.

HaGmronenne siBICHUN TOBEPXHOCTHOTO HATSIKEHUS, CMAaduBaHUS W
KalWJUISIPHBIX SIBJICHUN.

HaGnroenne TemioBoro pacumpeHus Te.

N3meHeHune naBneHusi raza npu HU3MEHEHUU OObEMa M HArpeBaHUU WIIU
OXJIAXKICHUU.

[IpaBuna n3mMepeHus: Temneparypsl.

Bunbr Terionepenayn.

OxutaxkieHre Ipyu COBEPILICHUH PaOOTHI.

Harpesanue npu coBepiiieHHU pabOThl BHEIIHUMU CUJIAMH.

CpaBHEHME TEIUTOEMKOCTEN Pa3JINYHBIX BEUIECTB.



HaGmonenue kunenus.

HaGmtoneHne nocTosHCTBA TEMIIEPATYPhI MPU TIABIICHHUH.

Mopenu TennoBbIX JBUTATEIEH.

Jlabopamophuie padomot u onvimot.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.

OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM UJIM caxapa.

N3mepenune TteMnepaTypbl MpU TOMOIIM >KUIKOCTHOIO TEPMOMETpa U
JaTYrKa TEMIEPATYPHI.

OnbITel 1O HAOMIOACHUIO TEIUIOBOTO PACIIUPEHUS] Ta30B, KUIKOCTEH U
TBEPIBIX TEJL.

OrnpeneneHue qaBieHUs BO3yXa B OaJUIOHE IITTPUIIA.

UccnenoBanre 3aBUCMMOCTH JIaBJICHUST BO3JAyXa OT €ro oo0wbéMa #
TEMIEPATYyPHI.

[IpoBepka rumnoTe3bl TMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOUKA JKUJKOCTH B
TEPMOMETPUYECKON TPYyOKe OT TeMIepaTyphl.

HaGmonenne w3MeHEHUsT BHYTPEHHEW DSHEprud Tejda B pe3ysbTare
TEIIonepe1aun U pabOThl BHEITHUX CHUIL.

UccnenoBanue sBIeHHUs] TeIJIOOOMEHAa TMPU CMEIIMBAHUM XOJOAHOM U
ropsiueu BOIBI.

Omnpenenenue KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJIOM MPH TEILI0OOMEHE
C HarpeThIM METAJUNINYECKUM LUIUHIPOM.

Ornpenenenne MOITHOCTH TEIUIOBBIX MOTEPSH (3akoH HproTOHA-PrxmaHna).

Onpenenenue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue npouecca ucnapeHusl.

Ornpenenenue OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Ornpenenenue yneibHOW TEIUIOTHI MUIABICHUS JbJA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

OnexkTpuzanus Tenl. JIBa poaa 3JEKTpUUYECKUX 3apsiaoB. B3aumopeictBue
3apsKeHHBIX Tell. 3akoH Kynona.

Onektpuueckoe mnojie. Hanpsok€HHOCTh 3nekTpudeckoro mods. IlpuHiun
CYNEepHO3ULUHU dIEKTPUUECKUX MOJIel (Ha KAYECTBEHHOM YPOBHE).

Hocurtenu snexkTpuyeckux 3aps/ioB. DJIEMEHTAPHBIN AIEKTPUUECKUN 3apsi.
Crpoenune aroma. IIpoBOAHMKHM, HOMAJIEKTPUKA U TOJYNPOBOAHUKHU. 3aKOH
COXPaHEHHUS NEKTPUUECKOrO 3apsaa.

DONEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUSA DJIEKTPUUECKOTO TOKA.
NcTtouHMKM TIOCTOSHHOTO TOKa. JIeMCTBUS DIEKTPUYECKOTO TOKa (TEIIoBoOe,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUYECKUM TOK B METaJllIaX, KUIKOCTAX U ra3zax.

Qnektpuyeckas 1nenb. Cuna Toka. IJIEKTPUUYECKOE HAMPSKEHUE. AMIIEPMETP
Y BOJBTMETP B LEMH MOCTOSTHHOrO TOKa. CONpOTHUBIECHUE MPOBOJHUKA. Y AEITBHOE



CONIPOTHUBIICHUE BellecTBa. 3akoH Oma jyisi yuactka nenu. [locnemoBarenbHoe u
MapajiyieIbHOE COEMHEHNE MPOBOJHUKOB. DJIC B 1IeNmM MOCTOSTHHOTO TOKA. 3aKOH
Oma nana nonuoil nenu. IlpaBuna Kupxroga. Pacuér mpocThIX 3JIEKTpHUECKHX
uenen. HenmnHenHbIe 3J1IEMEHTBI.

PaGota u MOIIHOCTH SJEKTPUYECKOro Toka. 3akoH Jxoyns-Jlenna.
DNeKTpUuYecKue enu U NOTPEOUTENH IEKTPUUECKoi sHeprun B ObIiTy. KopoTkoe
3aMbIKaHUE.

[TocTtossHHbIE ~ MarHuThl.  B3auMonencTBHE  TOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €r0 3HAY€HUE JJIs KU3HU Ha 3eMlie.
OnbiT Opcrena. MarHutHoe moJie d3JeKTpuueckoro Toka. OnbeIT  Amnepa.
[IpruMeHeHne »IEKTPOMAarHuTOB B TEXHUKE. JIeHCTBME MAarHMTHOrO TIOJS Ha
npoBOAHUK ¢ TokoM. Cumia Amnepa u omnpeAeieHue €€ HampaBJICHUS.
DJIEKTPOABUTATENIb TMOCTOSIHHOIO TOKa. lCNONb30BaHUE JIJIEKTPOJBUTATEIEH B
TEXHUYECKHUX YCT-POMCTBAX M HA TPAHCIIOPTE.

OnbiTel Papajies. SABneHue 3aeKTpoMariuTHOW uHAyKuu. [IpaBumno Jlenna.
DIIEKTpOreHepaTop. CriocoOmI MOJTyYEHUSI AIEKTPUYECKOU SHEPIUHU.
DONEeKTPOCTAHIIMM Ha BO300HOBISIEMBIX HMCTOYHHUKAX DSHEPTUU. DKOJIOTUYCCKUE
POOJIEMBI YHEPTETUKHU. TOTIITMBHBIE AJIEMEHTHI ¥ JIEKTPOMOOHIIH.

Jemoncmpayuu.

DneKkTpu3anus Tell.

JIBa poza 3JIEKTPUYECKUX 3apAJIOB U B3aUMOJICHCTBUE 3apsKEHHBIX TEI.

YCTpPOMCTBO U IEMCTBUE AJIEKTPOCKOIIA.

DneKkTpocTaTuyecKasl NHIYKIIHS.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.

MopaenupoBaHie CHJIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJII C MOMOIIBIO
OYMa)KHBIX CYJITAHOB.

[IpoBOAHUKH U JTUDIICKTPUKH.

HcToyHrnKHr MOCTOAHHOTO TOKA.

JIecTBUA 3IIEKTPUUYECKOTO TOKA.

DNEeKTPUUECKUN TOK B KHJIKOCTH.

["a30BrIi1 pa3psn.

N3Mmepenune cuitbl ToKka aMIepMeTpoM.

N3Mepenne 31eKTpUYeCKOro HANPsIKEHNUST BOJIbTMETPOM.

PeocraTt u MaraszuH conpoTUBIECHUM.

B3anmopelicTBre NOCTOSIHHBIX MATHUTOB.

MoaenupoBaHue HEBO3MOKHOCTH Pa3ECICHHUS MTOI0COB MarHuTa.

MoaenupoBaHue MarHUTHBIX ITOJIEN MOCTOSIHHBIX MarHUTOB.

OnsIT OpcTena.

MarsurtHoe 1oJjie ToKa. JIeKTPOMarHuT.



JlencTBue MarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

Omnerter @apanes.

DIIEKTPOre€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnule padbomot u onvimot.

OnbITel MO HAONIOACHUIO JJICKTPU3AIMU TEl TPU COMPUKOCHOBEHUU U
WHIYKIUEH.

HUccnenmoBanne [OEUCTBUA DIEKTPUUECKOTO TIOJNSA HA MPOBOJHUKU U
TRIICKTPUKHU.

COopka 1 UCTIBITAHHE DJICKTPUYECKOH IEMU MOCTOSHHOTO TOKA.

UccnenoBanne 3aBUCMMOCTH CUJIbI TOKA, TPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaIpsHKEHUS Ha PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OnbIThI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh AJEKTPUUYECKOTO COMPOTUBIICHUS
MPOBOJAHUKA OT €ro JJIMHBI, TUIOIIAAN MTONEPEYHOI0 CEYEHHUs U MaTepuania.

Onpenenenue yaeabHOr0 CONPOTUBIICHUS MPOBOIHUKA.

[IpoBepka mipaBuia CJHOXKEHUS HANPSHKEHUH TIPpU  MOCJIEA0BATEIHLHOM
COEJIMHEHUU JIByX PE3UCTOPOB.

IIpoBepka mpaBwia 18 CWIbBl TOKAa TMpPU NapauIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue 9/1C 1 BHYTpEHHETO CONPOTUBIICHUS] ICTOYHHKA TOKA.

[Tposepka npaun Kupxroda.

[IpoBepka BeInoJHEHUS 3aKkoHAa OMa [1J1s1 TTOJTHOM LIETIH.

N3ydeHne BOJIbTAMIEPHBIX XapaKTEPUCTUK HEIMHEHWHBIX 3JIEMEHTOB (JAMIIbI
HaKaJIMBaHUS WIW MOJTYIPOBOJIHUKOBOTO THOJA).

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIIETO YEePE3 PE3UCTOP.

Onpenenenne MOUTHOCTH 3JIEKTPUUYECKOIO TOKA, BBIACIISIEMOI HA PE3UCTOPE.

Onpenenenue KII/ HarpeBatens.

NccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MarHUTOB.

N3ydeHre MAarHUTHOTO MOl MOCTOSHHBIX MarHUTOB MPHU UX OOBEIUHEHUH U
pa3aeIeHUN.

HccnenoBanne AeNUCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMnBIThL, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJEHUCTBHS KATYIIKH C
TOKOM W MarHuTa OT CHUJIbl U HampaBlICHUS TOKAa B KATYIIKE U OT HAJIMYMS
(OTCYTCTBUS) CEpPICUHHKA B KaTYIIIKE.

N3ydenne 1eicTBrsi MAarHUTHOTO MOJIA HA IMPOBOJHUK C TOKOM.

KonctpyupoBanue u uzydeHue paboThl JJIEKTPOIBUTATEIS.

N3smepenne KII/] anekTpoaBuraTebHOM yCTaHOBKH.

OneITbl 1O  HCCIEAOBAHUIO SIBICHUS  AJEKTPOMArHUTHOW HMHAYKLHH:
WCCJIEIOBAHUE U3MEHCHUI 3HAUEHUS U HAIPABJIEHUS] MHIYKIIMOHHOTO TOKA.



9 KUIIACC

Paznen 8. Mexannueckue siBJIeHHS.

Mexannueckoe JBmkeHHe. MartepuanbHas Touka. CrnocoObl OMUCaHUS
MEXaHUYECKOTO JBIXKECHUS: TaOMMYHBINA, rpaguueckuil, ananutuyeckuii. Cucrema
oTc4yé€Ta. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBUKEHHUS.

BekTopHble BeIMUMHBI, ONEpallMi C BEKTOPAMU, MPOEKIUHA BekTopa. Paamyc-
BEKTOpP MAaTEpUAIBLHOM TOYKH, MEPEMEIICHUE Ha IUJIOCKOCTH. PaBHOMEpHOE
NIpAMOJIMHENHOE  JABWKEHUE. HepaBHOMEpHOE IIPAMOJIMHENHOE JBHUKCHUE.
CpenHsis 1 MTHOBEHHas CKOPOCTh TeJla MPU HEPABHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHOYCKOPEHHOE TIPAMOJIMHEMHOE JBHXKEHHUE. Y CKOPEHUE
cB0oOOHOTO MaaeHus. OnbIThl ["anumnes.

I'paduueckas mHTEpHpeTanvs YCKOPEHHS, CKOPOCTH, MPOUJACHHOTO MYyTH U
nepeMenIeHust A1l IPSIMOJIMHEHHOTO ABUKECHUSL.

JIBi>xkeHue Teia, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

JIBueHue 1o OKpyKHOCTHU. JIMHEHAss CKOPOCTh, YIioBasi CKOPOCTh, MEPUOL
¥ 9acTOTa OOpaIlleHus TP PABHOMEPHOM JBHKEHUHU TI0 OKPY>KHOCTU. CKOPOCTh U
YCKOPEHUE TPU JIBUKEHUH IO OKPYKHOCTH.

Bekrop cuiibl. PaBHOAEHCTBYIOMIAs CUIIA.

[Tepsbiii 3akoH HptoroHa. Bropoit 3akon HeroToHa. Tperuit 3akoH HeroToHa.
[IpuHIMII CyNepno3uLu CHJL.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEeHMsI TIOKOS, Ipyrue Buabl TpeHus. Koadduument tpenus.

JIBUKEeHUE TeJ O OKPYKHOCTH MO JEMCTBUEM HECKOJIBKUX CHUIL.

3akoH bepnynnum um nogbéMHas cuna Kpbuia. COBpEMEHHBIE JIETAaTElbHbIE
anrmaparsl, CyJa HAa M[OABOAHBIX KpBUIbAX, AHTUKPBUIO HAa CKOPOCTHBIX
aBTOMOOWISIX. J[BIDKEHHUE TTO€3/1a HA MAarHUTHOM MOJTYIIIKE.

Cuia TSXKECTM W 3aKOH BCEMUPHOIO TATOTEHUA. [[BH)KEHHE Tel BOKPYT
IrpaBUTAlMOHHOIO IIeHTpa (B ToM uucie maHeT Bokpyr Connna). Ilepsas
KOCMHUYECKas CKOpOCTb. HeBecOMOCTh U eperpys3Ku.

PaBHOBecue MarepuaibHOM TOYKHA. AOCOMIOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MoOMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc Tema. M3menenme wumnynesca. Mmnynec cunel. Yopyroe wu
HEYyIpyroe B3auMOJCHCTBHE. 3aKOHbI H3MEHEHUS U COXPAHEHHUS HWMITYJIbCA.
PeaktrBHOE IBHXKEHHUE.

Mexannueckass paboTta ¥ MOUIHOCTh. PaboTa cull TSXKECTHU, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHS TENa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIIH. [oTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprud. TeopemMa O KMHETUYECKOW JHEPryMU. 3aKOH W3MEHEHUS U COXPAHCHUS
MEXaHUYECKON SHEPTUM.



Jemoncmpayuu.

HaGmroneHne MexaHW4YecKoro JBHXKEHHSI Tella OTHOCUTEIbHO Pa3HbIX Tell
OTCYETA.

CpaBHeHue myTed W TPACKTOPUM JIBIDKEHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepenune ckopocTy U YCKOPEHUS PSIMOJIMHEITHOTO JIBUXKEHMUS.

UccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHXKCHUSI.

HaGmronenue nBuxkeHus Teia 1o OKpy>KHOCTH.

HaGnroneHnne MexaHUYeCKUX SBJICHUM, MPOUCXOMSIIMX B CUCTEME OTCUéTa
«Tenexka» npu e€ pPaBHOMEPHOM M YCKOPEHHOM JBH)KCHHUH OTHOCUTEIBHO
KabuHeTa QU3HKH.

HaGmonenue paBHOBecHs Tel, CBOOOJHOTO MaJeHUs, KOJIeOaHUsI MasiTHUKA B
WHEPIMATIBLHBIX CUCTEMAaX KaK MOATBEPKACHUE MPUHIIUIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTh YCKOPEHHUS Tejla OT €r0 MacChl U JICHCTBYIOIIEH Ha HETO CUJIBI.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOICHCTBUU TE.

N3menenue Beca Teaa mpu yCKOPESHHOM JBHKCHHH.

[Tepenaya ummynbsca Mpu B3auMOJEHCTBUH TE.

[IpeobpazoBanus SHEPTUU NPU B3AUMOICUCTBUU TEI.

CoxpaHeHue UMITyJIbca MPU aOCOIIOTHO HEYTIPYTOM B3aUMOICHCTBHH.

CoxpaHeHne UMIYJIbCa MPU YIIPYTOM B3aUMOJICHCTBUU.

HaGnronenre peakTHBHOTO IBH>KEHHUS.

CoxpaHeHue dHepruu Mnpu cBOOOTHOM IaJIEHUU.

CoxpaHeHue SHEepruu Ipyu ABUKEHUU TEJa MO AEHCTBUEM NPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

KoncTpyupoBanue TtpakTa il pa3roHa M JaJbHEWMILEr0 pPaBHOMEPHOTO
JBUKECHUS IIAPUKA WU TEJIEKKU.

Onpenenenue CpenHe CKOPOCTH CKOJIBKEHUs Opycka WM JBUKEHUS
[IapHKa M0 HAKJIIOHHOM IJIOCKOCTH.

Onpenenenue yCKOpeHHUsI Tela IPU PABHOYCKOPEHHOM JBWMIKEHHH IO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH MNYTH OT BPEMEHH IPU PABHOYCKOPEHHOM
IBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka runoTessl: €ciu MNpyu PAaBHOYCKOPEHHOM ABUKEHHUH 0€3 HauyallbHOU
CKOPOCTH MYTH OTHOCATCS KaK Psifi HEYETHBIX YHUCEN, TO BPEMEHA OJINHAKOBBI.

HccnenoBanne nBMKeHUs Tejaa, OPOIIEHHOTO MO YTIIOM K TOPU30HTY.

UccnenoBanre 3aBUCUMOCTH CWJIbl  TPEHHSI CKOJIBXKEHUS OT  CHIIBI
HOPMAaJIbHOTO AaBJICHUS.

Onpenenenue Ko3ppuureHTa TPEHUS CKOJIbXKEHUS.

Ornpenenenue KECTKOCTA NPYKUHBI.



HccnenoBanne 3aBUCUMOCTHU CUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
CTeneHu JeopMalu npy>KUHBbI.

Omnpenenenue paboTbl CHIIbI TPEHUS NMPU PABHOMEPHOM JBHKEHUU TeJsla IO
TOPU30HTAILHOM ITOBEPXHOCTH.

Onpenenenne paboTbl CUJIBI  YINPYrOCTH MpU  MOABEME TIpy3a ¢
MCITOJIb30BaHUEM HEMOJIBM>KHOTO U MOJABHKHOTO OJIOKOB.

Pasznen 9. Mexanun4yeckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe nBmkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHMI: Tepro,
4yacToTa, aMIUIMTyAa. lapMoHHuYeckue KoneOaHus. 3aTyxarllue KojeOaHus.
Boinyxiennblie konebanus. Pesonanc.

MaremMatnuyeckuii U NPY>XKUHHBIA MasATHUKU. lIpeBpaieHue sHepruu npu
KOJIe0aTeIbHOM JBUKCHUH.

Mexanudeckue BosHbL. [IponmonbHble W monepedHble BOJHBL. CBOCTBa
MEXaHMYECKHX BOJIH: HHTep(depeHuusa u audpakuus. JmuHa BOTHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHu4eckue BOJHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOTHBI.

3Byk. PacnpocTpanenue u oTpakeHHE 3BYKa. ['pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. HHudpasByk u ynbrpasByk. Mcnonb3oBaHue
yIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHIX.

Jemoncmpayuu.

HaGmonenne koneGaHuii Ten TMOA JNEWCTBHEM CHJIBI TSXKECTH W CHJIBI
YIPYTOCTH.

HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TPy KUHE.

HaGmronenne BRIHYXACHHBIX KOJI€OaHMI U pe30HaHCca.

PacnpocTpanenne npogosibHBIX U MTONEPEYHBIX BOJIH (HA MOJAEIH).

Ha6monenune naTepdepeHinu u 1udpakiiui BOJH HAa IIOBEPXHOCTH BOIBI.

HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTHYECKHUMN pe30HAaHC.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenne 4acTOTHI U MEPUOIa KOJICOaHNH MAaTEMaTHIECKOTO MasTHUKA.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOaHUH PYKUHHOTO MasiTHUKA.

HccnenoBanne 3aBUCHMOCTH TEeproaa KOIeOaHH Tpy3a Ha HUTH OT JIJTUHBI
HUTHU.

NccnenoBanne 3aBUCUMOCTH Meproa KoJieOaHUI MPYKMHHOTO MasiTHUKA OT
Macchl rpysa.

[IpoBepka HE3aBHCHUMOCTH MepHoja KoieOaHuN Tpy3a, MOABEIIEHHOTO K
JIEHTE, OT MAcChl rpys3a.

OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh MEPUOJIa KOJIEOAHUI Py KUHHOTO
MasiTHUKA OT MaccChl rpy3a 1 )KECTKOCTU MPY>KUHBI.

N3mepenne yckopeHus CBOOOTHOTO TaICHUS.



Paszpnen 10. Di1eKTPOMATrHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

ONEKTPOMArHUTHOE  MOJie.  OJIEKTpOMarHuTHele  BOiHBL.  CBoOMCTBa
AIEKTPOMArHUTHBIX BOJIH. llIkama 53JIeKTpOMarHUTHBIX BOJIH. [cmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBsA3U. Pammonokanmsa. Kocmuueckas
CBSI3b.

OneKkTpoMarHuTHas npupoaa cera. CkoOpocTh cBeTa. BOJHOBBIE CBOMCTBa
cBeTa: uHTepPepeHLus U TudpaKius.

Jemoncmpayuu.

CBoOIICTBa 2JIEKTPOMArHUTHBIX BOJIH.

WNnTtepdpepenuus u nudpakius ceera.

Jlabopamopnuie padbomot u onvimot.

N3yyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOMJIBHOTO
TenedoHa.

[IpoBenenue onpITOB 10 HAOJIOIEHUIO UHTEp(EepeHInn U Tudpakiuy CBETa.

Pasznen 11. CBeToBbBIE IBICHUSA.

JlyueBass Mozenb CBETa M TE€OMETpUYECKas ONTUKa. VICTOUHMKHM CBeTa.
[IpsmonuueiliHoe pacnpoctpaHeHue cBeta. 3armeHuss ConHuna u o JIyHbL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxeHus cera. I[locTpoenue
n300pakeHni, CHOPMHUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBera. 3aKOH MpesoMiieHUs cBeTa. [loiHOe oTpakeHue cBerta.
Hcnonp3oBaHue MOJHOTO OTPAKEHUS B ONTUYECKUX CBETOBOJAX, ONITOBOJIOKOHHAS
CBSI3b.

Jlunza, xox usydern B JuH3e. Dopmyna TOHKOM JuH3BL. [locTpoeHue
n300pakeHui, CHOPMUPOBAHHBIX TOHKOW JuH30M. OnTHYecKkas CcHCTeMa
doroanmapaTa, MUKpOCKONA M Tejieckoma. [7a3, Kak omnThyYeckas CHucTeMa.
brn3opyKocTh U TaIBHO30PKOCT.

Paznoxenue Oemoro cBera B crmektp. Oneitel HetoTona. Cnoxenue
CIIEKTPaJIbHBIX IBETOB. J(rcniepcus cBera.

Jemoncmpauuu.

[IpsAmMonHEHHOE pacIpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n3o0paxeHN# B TUIOCKOM 3epKaje.

[Ipenomnenue cBera.

OnTuyeckuii CBETOBOA.

Xop nydeit B coOuparolieit JInH3e.

XO0JI Tyder B pacCEUBAIOLIEH JIMH3E.

[TonyueHnue n300pakeHUI C TOMOIIBIO JTUH3.

[Mpunuun neictBusa gortoamnmnaparta, MUKPOCKOIA U TEIECKOIA.

Mopens rnasa.



Pa3noxenue 0enoro cera B CHEKTP.

[Tonyyenue O0enoro cBeTa Npu CI0KEHUH CBETA PA3HBIX LIBETOB.

Jlabopamophuie padomot u onvimot.

NccnenoBanne 3aBUCHMOCTH yIVIA OTPAaKEHUS CBETOBOIO Jyda OT yIJa
naJIeHuUs.

N3yuyenue cBOMCTB N300pakeHUs B IJIOCKOM 3€pKalie.

HccnenoBanue 3aBUCUMOCTH YIJIa PETOMIIEHHS OT yTila NaJeHUs] CBETOBOTO
Jy4ya Ha TPaHULIEe «BO3IYyX—CTEKIION.

[TonyueHnne n300pa>keHU C TOMOIIBIO COOMPAIOIIEH JTUH3HI.

Onpenenenne (QOKYCHOTO pPacCTOSHUS M ONTHYECKOW CHIIBI COOMparoliei
JIUH3BI.

OnbITHI IO Pa3NIOKEHHUIO OEJIOr0 CBETA B CIIEKT.

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

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omnwitel Pesepdopna u mnanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u noryonieHue ceeta atomoMm. KBauTel. JInHeHyaThie CIIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykmonHas wmopens aromHoro sapa. WM3otombsl.  PannoakTuBHBIE
npeBpamienus. [lepuon nonypacnaga aToMHBIX siaep. JlelicTBHE paJllOaKTUBHBIX
U3JIYYEHUH Ha KUBbIE OPTaHU3MBbI. 3alIUTa OT PAJAUOAKTUBHOTO U3JIYyUEHHUS.

SAnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsI0OBOTO M MACCOBOT'O YHCEIL.
OHeprusi CBsi3M aTOMHBIX sifep. CBs3b Macchl M 3HEPruu. Peakuwu cuHTE3a U
nenenus saep. Wcrounuku sHeprun ConHua u 3BE3N. SnepHasl sHEpreTHka.
DKOJOTUYECKUE MPOOTIEMBI SIICPHON SHEPTETHKHU.

Jemoncmpauuu.

CrexTpsl U31y4YEeHHS U MOTJIOMICHUSI.

CrekTpbl pa3IMYHbIX Ta30B.

CnekTp BogoOpoa.

HaGmronenne TpekoB B kamepe Buibcona.

PaGota cuérurka HOHU3UPYIOMHNX U3TYICHHM.

Perucrtpanus uznydeHus: IpupoOIHbIX MUHEPATIOB U MIPOAYKTOB.

Jlabopamopnwie padbomot u onvimol.

HaGmronenre CIutONIHBIX U TWHEWYATHIX CIIEKTPOB U3TyUCHUS.

HccnenoBanne TPeKOB: U3MEPEHHE SHEPIHMU YACTHULIBI 110 TOPMO3HOMY ITYTH
(o dhoTorpadusm).

N3mepenne paanoakTHBHOTO (OHA.

IToBTOPHUTEILHO-0000 1A U MOTYJIb.



[ToBTOpHUTENHEHO-00001AIONTNIT MOTYb TIPEIHA3HAYECH JIJISI CHCTEMAaTH3aIlluu
u  0000mIeHUsT MPEIMETHOrO  COACPKAHUS U OMbITa  JACSTEIbHOCTH,
MPUOOPETEHHOIO0 NPHU M3YYEHHHM BCEro Kypca (U3HKU YriyOJEHHOTO YPOBHS, a
TaKXKe JJIs1 TOJATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY dK3aMeHy Mo (pru3uKe.

B mporecce wu3ydeHuss MAHHOTO MOJIYJNSA PEAIM3YIOTCS U TOIy4aroT
JanbHEelIIee pa3BUTHE YyueOHBIE MACWCTBHSA, O0O0ECIEYMBAIONINE TOCTHKECHUE
OpPEeIMETHBIX M METalpeJIMETHBIX pe3ydbTaTOB o0O0y4deHHs, (OPMUPOBAHUE
€CTECTBEHHO-HAYYHO! TPAMOTHOCTH: OOBSICHEHHE W OMMCAHUE SIBJICHHUI Ha OCHOBE
NpUMEHEHUsT (PU3NYECKUX 3HAHWHU, HMCCIENOBATENIbCKUE ICHCTBHS (BBIIBHKECHUE
THIOTE3, MMOCTAHOBKA IENIM M TUTAHWPOBAHHE HWCCIICIOBAHMS, aHAIN3 JAHHBIX H
MOJTyYeHHE BHIBOJIOB).

[IpennmoututensHOl  POpMON  OCBOGHHST MOXYINS SIBISIETCS TMPAKTUKYM,
nporpamma KOTOpOTO BKIFOUYAET:

pelleHre 3a7ad, OTHOCSIIUXCS K PasIudHBIM pas3ieaM M TeMaM Kypca
(GU3MKH, B TOM YHCIIE 3a]]a4, MHTETPUPYIOIINX COJEpKaHNE PA3HBIX Pa3/IciioB;

BBITTOJIHEHHE JTA0OOPATOPHBIX padOT M OMBITOB (BKJIFOYasi pabOTHI U OIBITHI U3
NepeyHel K paszienamM Kypca) B YCIOBHSX CaMOCTOSITEIIBHOTO TUTAHUPOBAHUS
NPOBEJICHUS UCCIICJIOBAHNUs, BBIOOpA U OOOCHOBaHMS METOJIa M3MEPEHUS BEINIHH,
cOOPKHU IKCTIEPUMEHTAIFHON YCTaHOBKH;

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

paboTy HaJ rPYNIOBBIMU WIM UHIUBUIYATbHBIMU MMPOEKTAMHU, CBI3AHHBIMU C
coliepkaHueM Kypca (pu3ukm.

N3yyeHue mOBTOPUTETHHO-0000IIAIONIET0 MOIYJISI MOMKET 3aKaHUMBATHCS
IIPOBEJCHUEM JTMArHOCTUYECKON paboThl 3a Kypc (pu3uku yriayOJaéHHOTO ypOBHS,
BKJTIOUAIOIIEH 3aJJaHUsl PA3HOTO YPOBHS CIIOKHOCTU. Pe3ynbTaThl BBITIOJHEHHUS
JTUATHOCTUYECKOM paboThl MOTYT MOKA3bIBaTh CTEIIEHh TOTOBHOCTH O0YYarOIIUXCsI
K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHy 10 (¢u3MKe, a TaKxke
CBUJIETEIBCTBOBATH O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYyUYHOM IrPaMOTHOCTH.



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

N3yuyenue ¢pu3MKy HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINPaBIEHO
Ha JOCTH)KCHHUE TUYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTATOB.

JIMUYHOCTHBIE PE3YJIbTATBI

B pe3ynbraTe usydenus pu3nku Ha ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHus
y obOyuyatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
YacTH:

e I)nampuomuuecxkozo eocnumanus:

MPOSIBJICHUE MHTEpPeca K UCTOPUH M COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKol HAyKH;

IIEHHOCTHOE OTHOIIICHHE K JOCTH)KCHUSM POCCUMCKUX yUEHBIX-(DU3UKOB,;

o 2)2pasxcoanckozo u Oyxo6HO-HPABCHEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYXJICHHHU OOIECTBEHHO 3HAYMMBIX
U OTHYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTIKCHHUI
[1)76370 478

OCO3HAaHHWE BAXKHOCTH MOPAIbHO-3TUUYECKUX MPUHIUIIOB B AEATEIbHOCTU
YYEHOTO;

e 3)acmemuueckozo 60cnumanu:

BOCTIPUSTHE ACTETHYECKUX KayecTB (PU3MUECKOW HAyKH: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;

e 4)uennocmu HayYH020 NOZHAHUA:

OCO3HAHHE IIEHHOCTH (U3UYECKON HAyKH KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUS MHUPA, OCHOBBI PA3BUTHS TEXHOJIOTHUM, BaXKHEWILEH COCTABIISIFOIICH
KYJbTYPBbL;

OpUEHTAIUS B JESATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MPEACTaBIECHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOJIbL;

pa3BUTHE HAay4YHOU JI00O3HATENbHOCTH, HMHTEpECca K HCCIEA0BATEIbCKOM
NEeATENbHOCTH;

e 5)popmuposanusn Kynbmypel 300p06bsa u IMOUUOHAIbLHO20 ONAZONOTIYYHUA:

OCO3HAHHWE IIEHHOCTH Oe30macHoro oOpa3a XKW3HHU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHPE, BAXKHOCTA TPaBWI O€30MACHOTO TIOBEACHHUS Ha
TPaHCIOPTE, Ha JOpPOrax, C OHJIEKTPUYECKUM M TEIJIOBBIM OOOpYJOBAaHHEM B
JOMAITHUX YCIOBUAX;

c(hOpMUPOBAaHHOCTh HaBbIKa peduiekcuy, NpPU3HAHUE CBOEro IpaBa Ha
OIMOKY U TAKOTO e MpaBa y Ipyroro 4eJIOBEKa;



e 6)mpyo0o6oco eocnumanus:

AKTUBHOE ydYacTHU€ B pEUICHWU NPAKTUUYECKUX 3a7ad (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHu3alluu, Topojaa, Kpas) TEeXHOJIOTUYECKON M COLUATIbHOM
HaIpaBJICHHOCTH, TPEOYIOUIUX B TOM YHUCIE U (PU3NYECKUX 3HAHUK;

UHTEPEC K MPAKTUIECKOMY U3yUEeHUIO TpodecCHil, CBA3aHHBIX ¢ PUBUKOM;

o 7)IK0102UHECKO20 6OCNUMAHUA:

OpUEHTAIMSl Ha TpUMEHEHHE (U3UYECKUX 3HAHWM ISl pelieHus 3a7ad B
o0JlacTU OKpYXalollel cpebl, IUIAHUPOBAHUS TOCTYNKOB M OLEHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIsI OKPYKAIOLIEH CPEeJIbI;

OCO3HAHUE TJI00ALHOTO XapaKTepa SKOJOTHYECKUX MpoOJieM W MyTeu ux
pelieHus;

e 8)aoanmavuu K u3MEHAIOUUMCA YCTI06UAM COUUAILHOU U RPUPOOHOU
cpeowl:

NOTpeOHOCTh BO B3aMMOJICUCTBUU TPU BBHINOJHEHUU HCCICIOBAaHUN U
MPOEKTOB (PU3NUYECKON HATIPABICHHOCTH, OTKPHITOCTH OIBITY U 3HAHUSM JIPYTHUX;

MOBBIIICHUE YPOBHS CBOEH  KOMIIETEHTHOCTH 4Yepe3 MPaKTHYECKYIO
NeSATeIIbHOCTD;

noTpeOHOCTh B (DOPMUPOBAHMHM HOBBIX 3HAHWKM, yMEHUH (OPMyIHpPOBAThH
UJIeH, TIOHATHUS, TUTIOTE3bl O PU3MUECKUX 00BEKTaX U SBICHUAX;

OCO3HaHME Je(UIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00J1acTU
176370478

IUTAHUPOBAHUE CBOETO pAa3BUTHS B MPUOOPETEHUH HOBBIX (U3MUECKHUX
3HAHUM;

CTpeMJICHHE aHATM3UPOBATh U BBISBISATH B3aUMOCBS3U IPUPOIBI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOJIB30BaHHEM (HU3HUECKUX 3HAHUI;

OLICHKA CBOMX JCWCTBUM C YYETOM BIIMSHUS Ha OKPYXAOIIYIO Cpeny,
BO3MOYKHBIX TJI00AIBHBIX MTOCIIEICTBHIMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOGHHA MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1mrero odpa3oBanus y o0ydaromierocsi 0yayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC IEHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

ITo3HaBaTe/IbHBIE YHUBEPCATbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJornyeckue a1eiCcTBUA:
BBIABISATH W XapaKTEPU30BaTh CYIIECTBEHHBbIE MPHU3HAKH OOBEKTOB
(ssBeHUM), KI1accUPULIUPOBATH UX;



BBISIBIIAATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B pacCMaTpUBaEMBIX (haKTax,
TaHHBIX U HAOMIOACHUSIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;

BBISIBIIATh TMPUYMHHO-CICACTBEHHBIE CBSI3M TMPU U3YYCHUU (HU3UUECKHUX
SBIICHUI W TPOIECCOB, JeNaTh BBIBOABI C HCIOIB30BAHHEM JACIyKTHBHBIX H
WHAYKTUBHBIX ~ yYMO3aKJIIOYEHWH, BBIABUTATh THIOTE3bI O  B3aUMOCBSI3AX
(bU3UYECKUX BEITUYNH;

CaMOCTOSITEIILHO BBIOMpPATh CIOCO0 perieHus yuyeOHoM (u3nueckoi 3amauu
(cpaBHEHHE HECKOIBKUX BapUAHTOB PELICHUS, BHIOOP HamOoJee MOAXOJAIIETO C
y4ETOM CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPHEB).

Bba3oBble ucciieqoBaTeIbcKue AelicTBHSA:

UCTIOJIH30BaTh BOIIPOCHI KaK UCCIIEIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;

IPOBOJIUTH MO CAMOCTOSITEIBHO COCTABIIGHHOMY IUIAHY OIIBIT, HECIIOKHBIH
Gu3nYIeCcKuil SKCIIEPUMEHT, HEOOBIIIOE CCIEe0BaHNEe (PU3MUECKOTO SIBICHUS;

OILICHWBATh HA IPUMEHUMOCTh U JJOCTOBEPHOCTh MH(DOPMAIIHIO, TIOTYyUYECHHYIO
B XOJI€ MCCIICIOBaHUS FJIU IKCTICPUMEHTA;

CaMOCTOSITETFHO (HOPMYITHPOBaTh OOOOINEHUS W BBIBOABI IO pPE3yJbTaTam
pOBEAEHHOTO HAOIIOACHMSI, OTIBITA, HCCIICTOBAHUS;

POTHO3MPOBATh BO3MOXHOE JANbHEHIIIee pa3BUTHE PU3UICCKUX MTPOIIECCOB,
a TaKKe BBIIBUTATH MPENOJIOKEHUS 00 MX PA3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTaXx.

PabGora ¢ undgopmanmeii:

NPUMEHSTh pa3IMyHble METOAbl, MHCTPYMEHTHI W 3alpoChl MPHU IMOUCKE U
otOope nH(pOpMaIIMK WU TAHHBIX C YUETOM MPEAJIOKEHHON YyUeOHOH (HHU3HMUECKOM
3a/1auu;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh W HWHTEPHPETUPOBATH HH(OOPMAIUIO
Pa3TUYHBIX BUIOB B (OPM IPEICTABICHNUS,

OLICHMBATh HAA&XKHOCTh HWH(MOpPMAIMKM TIO KPUTEPHUSIM, MPEAIOKCHHBIM
yauTesaeM Wi chopMyIupoBaHHBIM CAMOCTOSITEBHO;

CaMOCTOSITEIPHO ~ BBIOMpaTh  ONTHUMaJbHYIO  (GOpMy  MpEICTaBICHUS
uHbOpMallUl U WUIIOCTPUPOBATh pEIllaeMble 3aJaud HECJIOKHBIMU CXEMaMH,
auarpaMMaMu, MHOW TpaduKoi 1 UX KOMOMHAIUSMHU.

KomMmyHuKaTHBHBIE YHUBEPCcAIbHbIE YUeOHbIe 1eiicTBUS:

B XOA€ OOCYXJeHHUs y4eOHOro marepuaia, pe3ylbTaToB JIabOpaTOPHBIX
paboT W TPOEKTOB 3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXKTaeMOW TEMbI U
BBICKA3bIBaTh WJCH, HAICJICHHBIC HA pEIICHWe 3aJa4d ¢ MOAJCpKaHHUe
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COTIOCTaBJISITh CBOM CYXKIICHUS C CYXACHUSMHU APYTHX YIaCTHHKOB JHAIIOTA,
O0OHapy>KUBATh PA3INUUE U CXOACTBO IMO3UITUH;

BBIP@YKaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;



MyOJUYHO MPEACTABIATh PE3YJbTaThl BBIMNOIHEHHOTO (PU3MYECKOrO OMBITA
(3KCIEpUMEHTa, UCCIEIOBaHMs, IPOEKTA);

MOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON M WHANBHIYAIbHON
paboThI pU PEIIEHUH KOHKPETHOU (PU3NUECKON TPOOIEMBI;

OPUHUMATh 111 COBMECTHON AESATENBHOCTH, OPTaHU30BbIBATH JIEUCTBUS IO
€€ JOCTIKEHUIO: paclpelesaTh pPOJH, OOCYXJaTh IPOLECChl U PE3YJIbTAThI
COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

BBIMOJHATh CBOIO YacTh pabOThl, JOCTUras Kaye€CTBEHHOI'O pPe3yJbTara IO
CBOEMY HANpaBICHUI0 U KOOPAUHUPYS CBOM JACHCTBUS C APYTMMH YICHAMH
KOMaHIbI;

OLICHMBATh KayeCTBO CBOEro BKJaJa B OOLIMH NPOAYKT MO KPUTEPHUSIM,
CaMOCTOSATEIBLHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJEHCTBUS.

PerysiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
Camoopranusanus:

BBISIBIIATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CHUTYaIUsAX, TPEOYIOUIUX IS
pereHns GU3NIEeCKUX 3HAHUM;

OPUCHTHPOBATbCS B  PA3IUYHBIX  MOJXOJaxX  NPHUHATHA  pElIeHUHU
(MHIUBHyaTbHOE, IPUHATHE PEILICHUS B TPYIINE, MPUHATHE PEIICHUN TPy );

CaMOCTOSITEJILHO COCTABJISATh AJTOPUTM pelieHUs (PU3NYECKON 3aJaud Wid
IUIAaH UCCJEJOBaHUS C Y4ETOM HMMEIONIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATh Mpe/ijlaraeMble BApUAHThI PEIICHHI;

JIeNaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbI HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CUTYAIlUH U MPeJIaraTh IUIaH €€ U3MEHEHUS;

OOBSCHATh  TPUYMHBI  JIOCTHKEHHUS  (HEIOCTHDXKEHMS)  PE3yJIbTaTOB
JESITEBHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JACSATEIBHOCTh (B TOM YHCIIC€ B XOJ BBIMOJHEHUS
(Gu3MUECKOro WMCCIEIOBAHMS WU TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCSA CUTYaIlui, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATa LIEJIU U YCIOBUSM.

CTaBUTh C€Os1 HA MECTO APYroro 4ejaoBeKa B XOJI€ CIOpa WU JUCKYCCHHU Ha
Hay4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYTOro.

NpU3HABATh CBOE MPaBO HAa OMIMOKY MpHU pemieHn: HU3NIECKUX 3a/1a4d W B
YTBEPKIEHUAX Ha HAYYHBIE TEMbI U TAKOE K€ MPaBo JAPYroro.

IHNPEAMETHBIE PE3YJIBTATBI

K xoH1y oOydeHnus ¢ 7 kiacce npeAMETHbIE PE3yJIbTaThl HA YT1yOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:



MCII0JIb30BaTh MOHATHUS: (PU3NYECKUE U XUMHUYECKHUE SIBJICHUS, HAOII0ACHHE,
AKCIIEPUMEHT, MOJENb, THUIOTE33a, E€IWHULBI (PU3NYECKUX BEJIUYHMH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpIOE, >KHUIKOE, razoo0paszHoe),
MEXaHUYECKOE JBW)XEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEUHOE),
TpPaeKTOpHs, paBHOJECUCTByIomas cwi, aeopmanus (ympyras, IjacTAdeckas),
HEBECOMOCTH, COOOILAIOIIHNECS COCY/IbI;

YBEPEHHO pa3nuyath sBIeHUs (IAud@ys3us, TEmiIoBOe ABHKEHHE YacCTHI]
BEIIIECTBA, PABHOMEPHOE JBWKEHUE, HEPABHOMEPHOE J[IBMO)KCHHE, WHEPLMS,
B3aMMOJICUCTBHE TEJ, paBHOBECHE TBEPJBIX TEJ C 3aKPEIUIEHHON OChIO BpaIlleHMUS,
nepenaya JaBieHUS TBEPABIMU TellaMU, KUJIKOCTIMU M ra3amu, aTMoc(epHoe
JaBJeHUE; TUIaBaHUe TeJl, MPEeBPAILEHUs] MEXaHUYECKON IHEPTUHU) IO ONTUCAHUIO UX
XapaKTepHbIX CBONCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX JaHHOE
(duznueckoe sBICHUE;

pacno3HaBaTh  MPOSIBJICHUWE  HW3YYEHHBIX  (U3WYECKUX  SIBICHUUA B
OKpyXaromeM Mupe (B TOM uucie (U3MYECKUe SIBJICHUS B MPUPOJE: MPUMEPHI
JBIDKCHUSI ¢ PA3IMYHBIMU CKOPOCTSIMU B KUBOW M HEXKHBOUM MPUPOAE, TECUCTBUE
CWJI TSDKECTH, TPEHHUSI, YIPYTOCTH B MPUPOJIEC U TEXHUKE, BIUSHUE aTMOC(PEPHOTO
JaBJICHUS Ha KUBOM OpraHu3M, IJIaBaHuWE pbIO, phIUard B TeJ€ 4YeJIOBeKa), MpH
ATOM TEPEBOJIUTH MPAKTUYECKYIO 3a7auy B y4eOHYIO, BBIJCISTH CYIIECTBEHHbIE
CBOICTBA (MpU3HAKK) HU3HUECKUX SBICHUM;

ONKCHIBATh M3Y4YEHHBIE CBOMCTBA TeN U (U3MYECKHUE SBICHUS, MCIOIB3YS
¢usznueckre BENMYMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BPEMs, MYTh,
CpeIHSsl CKOpPOCThb, CHUJIa YNPYTrOCTH, CHJIa TSKECTH, BEC Teja, Cujia TPEHUs,
JaBieHUe TBEPJOTO Tela, JAaBJICHHE CTOJIOA >KUAKOCTH, BBITAIIKUBAIOIIAS CHUJIA,
MexaHu4eckas paboTa, MOIIMHOCTh, IUICUO CHJIBI, MOMEHT CHJIbI, KOA(DPHUIIUCHT
MOJIE3HOTO IEWCTBUSI MEXaHU3MOB, KUHETUYECKAs U MOTEHIIMAIbHAS YHEPTHS ), TIPH
ONMHMCAHUM TPABUIIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HCIIOIB3YEMBIX BEITUYMH,
uX O00O03HAYCHUS W CAWHHUIBI (PU3MYECKUX BEIMYMH, HAXOJUTh (POPMYIIHI,
CBSI3BIBAIONINE JTAHHYIO (DU3MYECKYIO BEIHMYHUHY C IPYTUMU BEIMYMHAMH, CTPOUTH
rpad Ky U3y4eHHBIX 3aBUCUMOCTEN (PH3NYECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3WUECKHe SBICHUS W MPOLECCHI,
UCIIOJNb3Ysl MpaBuia CIOXKEHUS CUil (BIOJb OAHOW mpsiMoil), 3akoH ['yka, 3aKoH
[lackans, 3akoH ApxuMena, MPaBWIO paBHOBecUs pblyara (0JI0Ka), «30JI0TOE
MPaBUJIO» MEXAaHHMKH, 3aKOH COXPAHEHUS MEXaHWYECKOM SHEpPruu, MpU 3STOM
JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA M 3alHUCBHIBATH €r0 MaTEMaTHYECKOE
BBIPAXKEHUE;

CTPOUTH MPOCThIE (PUINYECKHE MOJEIM PEaNbHBIX OOBEKTOB, MPOLECCOB U
SBJICHUM, BBIACIATH IMPU ITOM CYIIECTBEHHbIE W BTOPOCTENEHHBIE CBOWMCTBA



00BEKTOB, MIPOIIECCOB, ABICHUHN, MPUMEHITh PU3MUECKUE MOJIETHU JJIsl OOBSICHEHUS
(pu3HUECKHX MPOLIECCOB U PEIIeHUs YUeOHbIX 3a1a4;

OOBSACHATH (PU3MYECKUE SABIICHUA, MIPOLIECCHl U CBOIMCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTyalluii NpPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W peuaTh
KAueCTBEHHbIE 3a/laud, B TOM 4YHUCJE TpeOyIolue YUCICHHOTO OICHUBAHUS
XapaKTePHbIX 3HaYEHUN (PU3NYECKUX BEIUYUH, IPU 3TOM BBIOMpATh aJE€KBATHYIO
(u3MUECKyl0 MOJEIb, BBISBIATh NPUUYMHHO-CIIECICTBEHHbIE CBSI3M U BBICTPAUBAThH
JIOTUYECKYIO IIEMOYKY pacCyXJA€HHM C Omopod Ha U3YYEHHBbIE CBOMICTBa
dbu3nUecKux sBJICHUH, GU3NIECKHUE 3aKOHbBI, 3aKOHOMEPHOCTH U MOJIEIH;

pemiath pacu€THble 3a7auu (B 2—3 ACMCTBUSA) MO U3y4aeMbIM T€MaM Kypca
(¢u3uKy, BHIOUpAs aIeKBaTHYIO (PU3NYECKYIO MOJIEIb, C UCIIOJIb30BAaHUEM 3aKOHOB
1 (opMyI, CBSA3BIBAIOMIMX (PU3NYECKHE BEJIIMYMHBI, 3aIIUCHIBATh KPATKOE YCIOBHE
U Pa3BEPHYTOE pElIeHHE 3aJa4yM, BBISBIATH HEJOCTAIOIIUME WM H30BITOUHBIE
JaHHble, OOOCHOBBIBATH BBIOOP MeETOJA pEIIeHHUs 3aJlayd, UCIOJIb30BATh
CIIpaBOYHBIE JAaHHBIC, MPOBOJUTH MAaTEMAaTUYECKHUE MPEOOpa3OBaHUS U PACUETHI,
OLICHMBATh PEATUCTUYHOCTH MOJYYEHHOrO 3HAaYeHUs (PU3NYECKON BEIUYUHBI U
OTpPEENTh Pa3MEPHOCTh (PU3NYECKON BEIMYMHBI, MOJTYYEHHOW MpH peHIeHUH
3a/1auu;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh TMpPU  TTOMOIIH
¢uznuecknux METOAOB, M Tpeljaratb OPUEHTHUPOBOYHBIA CIOCOO pelieHus, B
ONMMCAHUM  UCCJENOBAaHUA  pPACIO3HaBaTh  MPOBEPSEMOE  MPEAIOIOKEHHE
(TumnoTesy), UHTEPIPETUPOBATH MOTYUEHHBIN pe3ysbTaT;

IIPOBOAMUTH OIBITHI 10 HAOIIOEHUIO (PU3UUECKHUX SBICHUN WU (PU3MUECKUX
cBoiicTB Ten (auddy3us, TEMIOBOE pacUIMpEeHUE Ta30B, SBJICHHE WHEPIUH,
U3MEHEHHE CKOPOCTH MPU B3aUMOJCHCTBUU Tel, Mepeaada JaBICHUS KUIKOCTHIO
U Ta3oM, MPOSIBICHHE ICHCTBUS aTMOC(EPHOro MABJICHHS, ICHCTBUE MPOCTHIX
MEXaHU3MOB): (OPMYJIHUPOBATH TMPEANONOKEHHE (THUIOTE3y) O BO3MOXKHBIX
pe3yibTaTax HaOII0ICHUH, CAaMOCTOSTEIIFHO COOUPATh YCTAaHOBKY M3 N30BITOYHOTO
Habopa obopynoBaHus U (HOPMYIUPOBATH BHIBOIHI,

NPOBOAUTH TMPSIMbIE W KOCBEHHBIE M3MEpEHUs (PU3UUYECKUX BEITUYUH
(paccTosiHue, IPOMEXYTOK BpEeMEHHU, Macca Tella, 00bEM Tela, Cuila, TeMIepaTypa,
IUIOTHOCTh JKUJIKOCTH W TBEPAOrO Tella, CUjla TPEHUS CKOJIbKEHHS, [1aBIICHHE
BO3/lyXa, BBITAJIKUBAIONIAsl CWia, JEUCTBYIOIIAs HAa MOTPYXKEHHOE B KHUJIKOCTh
Ten0, KOIP(PUIMEHT TMOJE3HOro  JEWCTBUSL  MPOCTBIX  MEXaHU3MOB) C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX W IUMPOBBIX MPUOOPOB, OOOCHOBBHIBATH BHIOOD
METO/Ma W3MepeHus, (PUKCUPOBATh MOKa3aHUS MPUOOPOB, HAXOIUTH 3HAUYCHHE
U3MEPSAEMON BETMYUHBI C TOMOILBIO YCPETHEHUS PE3YJIbTATOB CEPUH U3MEPEHUI U
OLICHMBATh MOTPEIIHOCTh U3MEPEHU;



MPOBOJUTH HECIOXKHBIE IKCIEPUMEHTATbHBIC HMCCICIOBAHUS 3aBUCHUMOCTEH
¢u3nYecKnx BEIMYMH (3aBUCUMOCTH MYTH PABHOMEPHO MBIDKYILETOCS Tela OT
BPEMEHHM JBWKCHHUS Tela, CHUJIBl TPEHUS CKOJBXKEHHUS OT CHIIBI HOPMajlbHOTO
JIABJICHUSI, KayecTBa OOpaOOTKM TMOBEPXHOCTEH TeJl U HE3aBUCUMOCTH CHIIbI
TPEHUsI OT TUIOIIATU COMPUKOCHOBEHHS TN, CHJIBI YOPYTOCTH OT YAJUHCHHUS
MPYKUHBI, BBITAJKUBAIOUIEH CUJIBI OT O0OBEMA MOTPYKEHHOM YacTH Tejla U OT
TUIOTHOCTH KHUAKOCTH, €€ HE3aBHUCHMOCTH OT IUIOTHOCTH Tejia, OT TIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEeJO, YCIOBHH MIaBaHUS Tell, YCIOBUN paBHOBECHs phlyara
n OJIOKOB): COBMECTHO ¢ YyuuTeraeM (OpMyIHpOBaTh 3ajadyy W THUIOTE3y
MCCIICJIOBAHUS, CAMOCTOSTENFHO IJIAHUPOBATh HCCIEAOBAHUE, CAMOCTOATEIHHO
coOMpaTh HKCMEPUMEHTATBHYIO YCTAaHOBKY C WCIOJIB30BaHUEM HWHCTPYKIINH,
IPECTABIATH MOJYYCHHBIE 3aBUCUMOCTH (DM3MUYECKUX BEIMYMH B BHJIE TaOIUI] U
rpadvKoB, OICHMBATh TMOTPEIIHOCTH, JIeJaTh BBIBOABI 1O pe3ylbTaTam
MCCIICJIOBAHNS;

coOmoaTh TpaBWiIa TEXHUKH O€30MacHoro Tpyaa IMpu pabdoTe ¢
71a60paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh MPUHIIMITBI JIEHCTBUS PUOOPOB U TEXHHUYCCKUX YCTPOUCTB: BECHI,
TEPMOMETp, JAMHAMOMETpP, COOOIIAMOIIHECSs COCYIbl, OapoMmeTp, pblyar,
MOJIBMKHBIN M HETIOJIBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

XapaKTepru30BaTh MPUHIIUIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IMPOIIECCOB C OMOpPOMl Ha MX OMHCAHUS (B TOM
quclie: MOAIINITHUKY, YCTPONUCTBO BOAOIPOBO/IA, THAPABINYECKUN Mpecc, cu(doH,
MaHOMETp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp), HMCIONb3ys 3HAHUA O
CBOMCTBaX (DU3UUYECKUX SBICHHNH M HEOOXOauMble (U3UYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH H3YUYCHHBIX TEXHHUYECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX TPUOOPOB U TEXHOJOTHYECKUX IMPOIIECCOB TIPH
pElIeHNH Y4eOHO-TIPAKTUYECKUX 3a]1aY;

PUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIHIO O PUMEPaX) MPAKTUYECKOTO
MCIIOJIb30BaHUSl (PU3MYECKUX 3HAHWI B MOBCEIHEBHOW >KU3HU JUIsl oOecrieueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMH W TEXHUUYECKHMH YCTPOWCTBAMH,
COXpaHEHHUsl 3/J0pOBbs U COOJIOACHHS HOPM 3KOJOTMYECKOrO IOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYILECTBIATH OTOOpP UCTOYHUKOB MHPOpMALIUU (HPU3HUECKOTO COIEPIKaHUs B
WuTepuere, camocTosTeNbHO (OPMYNHUPYSd TIOUCKOBBIM 3ampoc, Ha OCHOBE
MMEIOMINXCSL 3HAHUM M MYyTEM CpPaBHEHUS Pa3IMYHBIX WCTOYHHKOB BBIACIATH
uHOpMAIMIO, KOTOpasi SBJISETCS TMPOTUBOPEUYUBOM WM MOXKET  OBIThH
HEJI0CTOBEPHOM;



WCIIOJb30BaTh TMPHU BBHIMOJTHEHUU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO
auTepaTypy (puznueckoro coaep:kaHus, CIPaBOYHBIE MaTepualibl, PECYpPChl CETH
WNutepuer, BiaaeTh mNpuéMaMu KOHCHEKTHUPOBAHUS TEKCTa, MpPeoOpa3oBaHUs
nH(pOpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC KpAaTKHUE MHCHMEHHBIC W YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpManuu (HU3UYECKOTO COJEPKAHUS, B TOM YHCIIC
MyOJIMYHO JIeNIaTh KpaTKHWE COOOIIEHUS O pe3yjbTaTaX MPOEKTOB MJIM Y4€OHBIX
HCCIE0BAHUM, IIPU 3TOM TIPAMOTHO MCIIOJB30BaTh W3YYEHHBIN TMOHATUHNHBIN
amnmapart Kypca (pU3UKH, COMPOBOKIATh BHICTYIIJICHHE MPE3eHTALIUECH;

IpPU  BBITIOJIHEHUH YYEOHBIX TMPOCKTOB M UCCJIEAOBAaHUN pacnpenensiTh
00sI3aHHOCTU B TPYIINIE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJa4aMu, CJICAUTH 3a
BLITIOJIHCHUEM TUTaHa JIEUCTBUM, aJ€KBAaTHO OIICHWBATh COOCTBEHHBIM BKJIaj B
NESITEIIbHOCTh TPYINbl, BBICTPAMBATh KOMMYHHMKATMBHOE B3aUMOJECHUCTBHE,
YUYUTHIBAE MHEHUE OKPYKAIOIINX.

K koHny oOyueHusi ¢ 8 Knacce mnpeaMeTHble pE3yNbTaThl Ha YIIyOJIEHHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

UCIIOJIB30BaTh MOHATHUS (Macca W pa3Mepbl MOJICKYJI, TEIJIOBOE JIBH)KCHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHHUSI BEIIECTBA, KPUCTAUIUYECKHUE WU
amop(HbBIE TeJa, HACBHIIEHHBI W HEHACBHIIICHHBIA Map, CHOCOOBI H3MEHEHUS
BHYTPEHHEW DHEpPruu, OJJIEMEHTAPHBIN JJIEKTPUUYECKU 3apsll, MPOBOHUKH,
NOJYIPOBOAHUKHU, TUAJICKTPUKU, UCTOYHUKHU IMOCTOSTHHOTO TOKA, AJIEKTPUUECKOE U
MarHUTHOE TOJIs, ONTHYECKas CUCTEMAa) U CHUMBOJUYECKUU SI3bIK (PU3UKH TIPH
pElIeHUH YYeOHBIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO pPa3jinyaTh ABJICHUS (TEIJIOBOE pacIIMpeHHE (CxKaTHE), TEII0BOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHHE, CMayuBaHWE, KAMWUISPHBIC SBICHUS,
UCIIApeHHE, KOHJCHCAIMs, TUIaBICHHE, KPUCTAJUTM3ALUsA, KHUIIEHUE, CIOCOOBI
TeIUIonepeaaun (TErIoNnpPOBOIHOCTh, KOHBEKIIUS, U3JIYYCHHE), TEIJIOBBIE MOTEPH,
ANEKTpU3aluUsl TeJl, B3aUMOJCHUCTBUE 3apsoB, ACHCTBUS JIIEKTPUUYECKOIO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOJEHCTBIE MATHUTOB, JICIICTBUE MarHUTHOTO TOJISI Ha
MPOBOJHUK C TOKOM) IO OIMCAHUIO MX XapaKTepPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIONIUX TaHHOE (PU3UUECKOE SIBIICHUE;

pacmo3HaBaTh  MPOSBICHHWE  W3YYEHHBIX  (DU3WYECKUX  SBICHUUA B
OKpyXatomeM wmupe (B ToM umcie QU3HUECKHE SBICHUS B TPHPOJE:
MMOBEPXHOCTHBIE W KaNWJUISIPHBIE SIBIICHHS B MPUPOJE, KPUCTAUIBI B IPUPOJE,
m3nydyenue CollHIla, 3aMep3aHue BOJIOEMOB, MOPCKUE OpHU3bl, 0Opa30BaHKUE POCHI,
TyMaHa, WHes, CHera, JJIGKTPUYECKHE SIBJICHUS B aTMocdepe, dSIECKTPUUYECTBO
KUBBIX OPraHU3MOB, MarHUTHOE MoJie 3eMJIH, APeid MOJIOCOB, POJIb MATHUTHOIO
MmoJisl 11 KU3HU Ha 3emiie, NOJIIPHOE CHSHHUE), MPU ITOM MEPEBOJAUTH



MPAKTUYECKYI0 3amady B Y4YeOHYIO, BBIJCISTh CYIICCTBEHHBIC CBOWMCTBA
(npu3Haku) GU3HYECKUX SBICHUA;

OMKCHIBATh M3YUYEHHBIC CBOMCTBA Tel W (HU3MYECKHUE SBICHUS, HCIOIB3YS
¢usnueckre BETUYMHBI (TeMIeparypa, BHYTPCHHSSI DSHEPTHs, KOJIMYECTBO
TEIUIOTHI, paboTa Ta3a, yAelbHas TEIUIOEMKOCTh BEIIECTBA, y/eIbHAs TEIIOTa
TUTABJICHMS, YICbHAS TEIUIOTa MapooOpa3oBaHMsI, YACIbHAs TEIUIOTa CTOPAHMSI
TOIUTBA, KOA(D(HUIIMEHT MOJIE3HOTO JEHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAS
BJIQXHOCTh BO3AyXa, OJEKTPUUYCCKUHM 3apsij, CHJIAa TOKa, DJJICKTPUUICCKOE
HaIpsHKCHUE, COMPOTHBIICHHE TNpoBoAHMKA, DJ[C B menmW MOCTOSHHOTO TOKa,
AJIIEKTPUYECKOE YJIEITBbHOE COMPOTHUBIICHWE BEIIECTBa, paboTa W MOIIHOCTH
AIIEKTPUYECKOTO TOKA), PU OMHCAHUHU TIPABUIIHBHO TPAKTOBATh (PU3HYECCKUI CMBICIT
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAYCHUS WM CIUHUILI (DU3UYCCKUX BEIUYHH,
HAXOAUTh (POPMYIIBI, CBSA3BIBAIOIINE JAHHYI (PU3HUYECKYIO BEIUYUHY C JPYTHMH
BEJIMYMHAMHM, CTPOUTH rpadMKi U3yUECHHBIX 3aBUCUMOCTEH (PM3HUECKUX BEJINYUH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKHE SBJICHHUS W IPOIECCHI,
UCIIOJIb3YsI OCHOBHBIC ITOJIOKEHUS MOJICKYIISIPHO-KHHETHYCCKOW TEOPUH CTPOCHHSI
BEIICCTBA, YPaBHEGHHWE TEIUIOBOIO OajaHca, 3aKOH COXPAHCHHUS 3JICKTPUYECKOTO
3apsja, 3akoH KysloHa, MPWHIMI CYNEPHO3UIIMU JJICKTPUYSCKUX TOJICH, 3aKOH
Owma st yyacTka 1enu, npasuwia Kupxroda, 3akon Oma Ji71s MOJTHOM 1IeNH, 3aK0H
Jxoynsa-JleHna, 3aKOH COXpaHEHUS PHEPTUU, MPH TOM Pa3IUyaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA M €70 MaTEMaTHYECKOE BhIPAKCHHE;

CTPOUTH MPOCThIE (PU3UYECKHUE MOJEIN peaTbHBIX O0OBEKTOB, MPOIECCOB U
SBJICHUW, BBIACNATH INPU ITOM CYIIECTBEHHBIE U BTOPOCTEIIEHHBIE CBOMCTBA
00BEKTOB, IIPOIIECCOB, SABJICHUH, TPUMEHITH (PU3NUECKUE MOJETH ISl OOBSICHEHUS
(bH3UIECKUX TTPOIIECCOB U PEIICHUS YICOHBIX 3a/1a4;

OOBSCHATH (PU3NUYECKUE SABJICHHUS, MPOIIECCHI U CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTYyalluii TMPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, M peliarh
KayeCTBEHHbIC 3a/lauyd, B TOM 4YHCJE TpeOyIOlUMe YUCICHHOTO OIICHUBAHUS
XapaKTepHbIX 3HAYCHUN (DU3UYECKUX BEITUYUH, MIPU ITOM BHIOMpAThH aJeKBATHYIO
(bu3nUecKyt0 MOJEIb, BBISBIATh MPUUYNHHO-CIICICTBEHHBIE CBSI3M U BBICTPAWBATH
JIOTUYECKYI0 [EMOYKY pAaCCyKICHUM C OIOPpOM Ha M3YYCHHBIE CBOMCTBA
duznueckux sBIEHUN, (HU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICIIH;

YBEPEHHO peniaTh pacu€THble 3ajadyu (C omopoid Ha 2—3 ypaBHEHHUS) IO
M3y4aeMbIM TeMaM Kypca (hHU3UKH, BEIOMpAs aJIeKBaTHYIO (GU3HYECKYIO0 MOJICIb, C
WCITOJIb30BAaHUEM 3aKOHOB M (OPMYJ, CBSA3BIBAIONINX (PU3MUECKHE BEITMYUHBI,
3aMHUChIBAaTh KPAaTKOE YCJIOBHE W Pa3BEPHYTOE peEIICHUE 3aJa4H, BBISBIATH
HEJIOCTAOIINE WIIM W30BITOYHBIE TAHHBIE, 00OCHOBBIBATH BHIOOP METO/IA PEIICHUS
3a/layd, WCIOJIb30BaTh CIPAaBOYHBIE JaHHBIC, NPUMEHSITH METOIBl aHAJIH3a
pa3MepHOCTEH, UCTIOJIB30BaTh rpaUUeCKUe METOMBI PEIICHUS 3a7ad, MPOBOIUTH



MaTeMaTH4YecKue TMpeoOpa3oBaHMsi W PAcUEThl, OICHUBATH PEATUCTUIHOCTD
MOJIYYCHHOT'O 3HA4YCHUS (U3UYECKOW BEIMYMHBI W OMPEICIATh Pa3MEpPHOCTh
(du3rUecKol BETUINHBI, TTOJIYICHHON MTPH PEIICHUH 33/1a4H;

pacmo3HaBaTh TMPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh TPU  TTOMOIIH
(¢u3HUeCKNX METOAOB, M TpeIjaratb OPUEHTHUPOBOYHBIA CIIOCOO pEIICHUS, B
ONMCAaHUU  WCCIECOBAHMA  pACMoO3HABaTh  MPOBEPSEMOE  MPEATOIOKECHHUE
(TUTIOTE3Y), HHTEPIPETHPOBATH MOJIYICHHBIA PE3YIIbTAT;,

IIPOBOJMTE OIBITHI IO HAOIIOICHUIO (PU3HYCCKHUX SBICHUNU WU (PU3HUECKHUX
CBOWCTB Ten (KamWJUIAPHBIC SIBJICHUS, 3aBUCUMOCTH JaBJICHHUS BO3JyXa OT €ro
o0béMa W TeMIepaTyphl, CKOPOCTH TIpOIlecca OCThIBAaHHUS (HArpeBaHUs) TIPH
M3TYy4eHHH OT I[BETa HW3Iydaromieil (MOTJoMaloNieil) MOBEPXHOCTH, CKOPOCTh
UCIIApPCHMSI BOJBI OT TEMIIEpaTyphl KUIAKOCTH M IUIOMAAU €€ TOBEPXHOCTH,
AIIEKTPU3AIUS TSI U B3aUMOJICHCTBUE DJICKTPUUYECKHUX 3aps0B, B3aUMOJICHCTBHUEC
MIOCTOSIHHBIX MarHUTOB, BU3YyaJN3allds MAarHUTHBIX MOJICH TMTOCTOSTHHBIX MarHUTOB,
JCHCTBUS MarHUTHOTO TOJIS HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JICKTPOMArHWTA,
CBOWCTBA AJICKTPOJBUTATENS IMOCTOSHHOTO TOKa): OPMYyIUPOBATH MPOBEPSIEMOE
Npearnosoxkenue (TMIOTe3y) O  BO3MOXHBIX — pe3yJibTaTax  HaOJFOJACHHM,
CaMOCTOSITETLHO COOMpPAaTh yYCTAaHOBKY M3 M30BITOYHOTO HaOopa 00OpyIOBaHWS,
OIKCHIBATH XOJI OTBITa U (DOPMYITHPOBATH BHIBOIBL;

NPOBOJIUTh TMPSIMbIE W KOCBEHHBIE W3MEpPCHHsS (PU3NYCCKUX BEIUYHH
(TeMriepatypa, OTHOCHUTENIbHAs BIIAXXHOCTh BO3IyXa, CHJIAa TOKA, HAmpsOKEHUE,
yIenbHasl TETUIOEMKOCTh BEIECTBa, COIMPOTUBJICHHE NPOBOJHUKA, paboTa W
MOIITHOCTh DJIGKTPUYIECKOTO TOKA) C HCIIOJH30BAHMEM AaHAJIOTOBBIX M IHU(PPOBBIX
mpuOOpoB, 0OOCHOBBIBATH BHIOOpP METOAa M3MEpPEHHS, (UKCHPOBATH IMOKa3aHUSI
nprOOPOB, HAXOIUTH 3HAUCHUE MU3MEPSICMOW BEIIMYMHBI C IMOMOIIBIO YCPEIHCHHS
pe3yabTaTOB CEPUH H3MEPEHUH U OIEHUBATH MOTPEITHOCTh U3MEPCHHIA;

IPOBOJIUTH IKCTICPUMEHTAIBHBIC HCCIEAOBAaHUS 3aBUCUMOCTEH (DH3MUECKUX
BEJIMYUH (3aBUCUMOCTH JaBJICHHS BO3JyXa OT €ro oO0béMa W HarpeBaHUs WIH
OXJIAXKJICHUS, UCCIICOBAHNE SIBJICHUS TETUIOOOMEHA MPU CMEIIMBAHUH XOJIOTHOU U
ropsideil BOJBI, 3aBUCUMOCTH CONPOTHBJIICHUS TMPOBOJHUKA OT €ro JJIMHBI,
TUIOMIAN TIOMEPEYHOT0 CEYCHHsS] M YACIBHOTO COMPOTHBICHUS BEIIECTBA
MIPOBOJIHUKA, CHJIbI TOKA, MPOTEKAIOIIEro Yepe3 MPOBOJHUK, OT HAMPSHKCHHUS Ha
MIPOBOJIHUKE, MCCIEIOBAHUE TMOCJIEAOBATEIFHOTO U TApaJICIbHOTO COCIMHECHHM
MIPOBOJTHUKOB): COBMECTHO C YyuuTeJIeM (QOpMyIHpOBaTh 3ajady M THUIOTE3Y
MCCJICIOBAHUS, CAMOCTOSITENIPHO IJIAHUPOBATH HCCIEIOBAHUE, CAMOCTOSTEIHHO
coOupaTh JKCIMEPUMEHTATBHYI0 YCTAHOBKY C WCIOJIb30BAaHUEM WHCTPYKIIHH,
MPEICTABIATH MOJYYEHHBIC 3aBUCUMOCTH (DM3UYECKUX BEIMYMH B BHUJIE TAOIHI] U
rpauKoB, OIEHWBATh TOTPENIHOCTH, JEJaTh BBIBOJBI IO  pe3yJbTaTaM
WCCJICIOBAHMS,



coOroaTh MpaBmia O€30MacHOTO TpyJda Hpu paboTe ¢ JabopaToOpHBIM
0o0opy1I0BaHUEM;

XapaKTEepU30BaTh MPUHILMIBI IEUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTMYECKUX IPOLECCOB C OMOPOM Ha HMX OMHUCAHUS (B TOM
quclie: CUCTEMA OTOIUIEHUS JIOMOB, TMTPOMETp, MapoBasi TypOMHA, aMIIepMETp,
BOJIBTMETP, CUETUUK DIECKTPUUECKON SHEPrUH, JIEKTPOOCBETUTEIIbHBIC MPUOOPHI,
HarpeBaTeNibHbIE  3JIEKTPONPUOOpHl  (IpUMEpPBI), MPEAOXPAHUTENIU M  HUX
MPUMEHEHUE B OBITYy W TEXHUKE, IMPUMEHEHHE TOCTOSHHBIX MAarHUTOB,
ANEKTPOMArHUTOB, 3JEKTPOJBUTATENb MOCTOSHHOIO TOKA), UCIOJb3Yys 3HAHUS O
CBOMCTBaX (DU3WUECKUX SBJICHUN, HEOOXOAUMBbIE (PUBMYECKHUE 3aKOHBI H
3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUUYECKHE YCTPOHMCTBA M HU3MEpPUTEIbHBIC
npuOOphl MO CXeMaM W CXEMaTUYHBIM PHUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC,  TICUXPOMETP, THUTPOMETp, JIBUTaTellb BHYTPEHHErO0  CrOpaHws,
AJNIEKTPOCKOI,  pPEOCTaT), COCTaBISATH CXEMbl DJJIEKTPUUYECKUX LEMmel ¢
MOCJIEIOBATENIbHBIM M TMMapajIeIbHBIM  COECMHEHUEM DJJIEMEHTOB, pa3jinyas
yCIIOBHbIE 0003HAYEHUS DJIEMEHTOB JJIEKTPUYECKUX IENeH, UCIOIb30BaTh CXEMbI
U CXEMaTUYHBIE PUCYHKH H3YUYEHHBIX TEXHUYECKHX YCTPOMCTB, U3MEPUTEIbHBIX
npuOOPOB U TEXHOJIOTHYECKUX MPOIECCOB MPH PEUICHUU Y4eOHO-TIPaAKTUYECKUX
3azay;

PUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIKIO O PUMEpax) MPaKTUYECKOTO
UCIIOJIb30BaHUs (DU3UUYECKUX 3HAHMM B MOBCEIHEBHOM XKU3HH A OOecredeHus
06e30macHOCTH TPHU OOpallleHuH C MPUOOpaMH M TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsSI 3J0pPOBbS M COOJIIONCHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITH MOUCK MH(pOpMaIu pusudeckoro coaepxkanus B MaTepuere,
CaMOCTOATENTHLHO (OPMYIHPYST TOUCKOBBIM 3ampoc, HAa OCHOBE HMMEIOIINXCS
3HAHWM U CPaBHEHUS JOMOJHUTEIBHBIX HCTOYHUKOB BBIICIATH HHGOPMAIIHIO,
KOTOpasi SABJISICTCS MPOTUBOPEUYNBON WIH MOXKET OBITH HEJOCTOBEPHOI;

UCIIOJI30BAaTh IPU BBINOJIHEHUU YYE€OHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO
TUTEpaTypy (PU3MYECKOTOo comepkKaHUs, CIPABOYHBIE MAaTEPHAIbI, PECypChl CETH
WNuTtepHer, Bmanerh mnNpuéMaMu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHbIE NUCHMEHHBIE M KpaTKHE YCTHbIE COOOILECHMUS,
00001mast nHGOPMAIUIO U3 HECKOJIBKUX UCTOYHHKOB (PU3MUECKOTO CONEepKaHUs, B
TOM  4YHclie NOyOJUYHO  MOPEACTABIATh  PE3YyJAbTaThl  NPOECKTHOM  WJHU
HCCIIEI0OBATEIBCKON NI TENbHOCTH, IPU 3TOM I'PaMOTHO MCIOJIb30BaTh U3YYEHHBIN
MOHATUWHBIA ~ anmapaT  Kypca  (U3UKH,  CONPOBOXKIATh  BBICTYIUICHUE
MPE3EHTALUEN;



MIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB U MCCIEAOBAaHUN (PU3UUECKUX MPOIIECCOB
pacrpenensTh O00s3aHHOCTH B TpyNIe B COOTBETCTBUM C TMOCTABICHHBIMU
3a/lauaMu, CIEIUThH 3a BBINOJIHEHUWEM IUIaHA JNEUCTBUU M KOPPEKTUPOBATH €rO,
aJIcKBaTHO  OIICHMBATh COOCTBEHHBIM BKJIAJl B JEATEIbHOCTh  TPYIIIIHI,
BBICTpauBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHUE, TMPOSBISAs TOTOBHOCTH
paspeiiatb KOHGIUKTHIL.

K koHny oOyueHuss ¢ 9 knacce mpeaMeTHblE pe3ynbTaTbl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy O0YUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh MOHATHS (CUCTEMa OTCUYETA, OTHOCUTEILHOCTh MEXaHMYECKOTO
JIBIDKCHUSI, HEBECOMOCTh M TIEPErpy3KH, IEHTP TIKECTH, MEXaHUUYECKUE BOJIHBI,
3BYK, MH(Pa3ByK U YIbTPA3BYK, DSJIEKTPOMATHUTHHIC BOJIHBI, PEHTIEHOBCKOE
U3JIy4eHHUE, IIKaja 3JIEKTPOMArHUTHBIX BOJIH, HICTOYHUKHU CBETA, OJIM30PYKOCTh U
JaTbHO30PKOCTh, CIIEKTPhl UCITYCKAaHUS W TIOTJIONICHUS, anbda-, 0era- U ramMmma-
U3JTYy4CHUS, U30TOIBI, sJIEpHAS M TEPMOSICPHAS DHEPIreTHKA) U CUMBOJIMYECCKUM
SI3bIK (PU3UKYU TIPU PEIICHUHN YUeOHBIX U MPAKTUYECKUX 3a]1ay;

YBEPEHHO  pa3inuyaTh  sABJIEHHUs  (PAaBHOMEPHOE U  HEPABHOMEPHOE
NpPSMOJIMHEHHOE JIBIDKCHUE, PAaBHOYCKOPEHHOE TNPSIMOJIMHEHHOE JIBH)KCHUE,
CBOOOJHOE TMaJIeHHe TeJ, JBIKEHHE I10 OKPY>KHOCTH, B3aUMOJICHCTBUE Te,
paBHOBECHE MaTEpUATbHOM TOYKHU, PEAKTUBHOE JIBH)KCHHE, HEBECOMOCTD,
KosnebareabHOe  JIBIDKEHHE (TapMOHUYECKHE, 3aTyXalolllue, BbIHYXKIEHHBIC
Kosie0aHus), Pe30HAHC, BOJHOBOE [IBIDKEHHE (PAcHpOCTpaHEHUE M OTpakeHHE
3ByKa, uHTepdepeHIus u Audpakiys BOJIH), TIPIMOJIUHEHHOE pacnpoCcTpaHeHHe,
OTpakKeHHE M TMPEJIOMJICHHE CBETa, TOJHOE BHYTPEHHEE OTpa)KeHHE CBETA,
pasnokeHue O0enoro cBeTa B CHEKTP U CIOXKEHHE CIHEKTPaJIbHBIX I[BETOB,
€CTECTBEHHAs  PAJMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYAaTOro  CIEKTpa
U3ITyYeHHUs) 1O ONMUCAHUI0O WX XapaKTePHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIMINX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh  MPOSBICHHWE  W3YYEHHBIX  (DU3WYECKUX  SBICHUUA B
OKpYXaroleM MHpe (B TOM 4Hucie (HU3MYECKUE SBICHUS B MPUPOJIEC: MPHINBHI U
OTJIUBBI, BWKEeHUE MUIaHeT COJHEYHOU CHCTEMBbI, PEAKTUBHOE JABUKEHHUE KUBBIX
OpraHU3MOB, BOCIPHUSATHE 3BYKOB >KUBOTHBIMH, 3E€MIICTPSICEHHE, CEHCMUYECKHE
BOJIHBI, IIyHAMH, 9XO0, IIBETA TeJI, ONTUYECKUE SBJICHUS B IPUPOJIE, OMOIOTHIECKOE
JEHUCTBUE BUANMOTO, yIbTPadUOJIETOBOIO ¥ PEHTTCHOBCKOTO W3IIYYCHHH,
€CTECTBEHHBI pPaJMOAKTUBHBIA (POH, KOCMHYECKHE JIy4d, PaJTHOAKTHBHOE
U3JIy4YEeHUE MPUPOIAHBIX MHUHEPAJIOB JIEUCTBUE paJUOAKTUBHBIX H3IYyYEHHU Ha
OpraHW3M YeJIOBEKa), MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a/ladyy B Y4YEOHYIO,
BBIJICJISITh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKU) (DU3NUYECKUX SIBJICHU;

OMUCHIBATh M3yUYECHHBIC CBOMCTBAa TeN W (PU3MUECKUE SIBICHUS, UCIOIb3Ys
du3nyeckue BENMYMHBI (CpeIHSsI W MTHOBEHHAsi CKOpPOCTh Tejla MpH



HEPaBHOMEPHOM JIBIDKCHHH, YCKOpPEHHUE, TMepeMEIeHUEe MPH pPaBHOYCKOPEHHOM
MPSMOJIMHEWHOM  NIBIDKCHHH,  yIJIOBas  CKOPOCTh, IIEHTPOCTPEMHUTEIHHOE
YCKOpEHUE, CHJIa TPEHHS, CUJia YIIPYTrOCTH, Chjla TSHKECTH, YCKOPEHHE CBOOOTHOTO
MajJICHUs, BEC Tella, IEHTP TSKECTH TBEPAOTO TeJa, UMITYJIbC Tela, UMITYJIbC CHIIBI,
MOMEHT CHJIbI, MEXaHW4YeCKas paboTa U MOIIHOCTh, OTCHIIMAIbHASI DHEPTHUS TeJIa,
MTOTHSITOTO HAJT TOBEPXHOCTBIO 36MJIH, TTOTCHITHAIBHASI SHEPTHS CKATON TIPYKUHEI,
KHHETHYECKasl JHEPrus, IOJHAsS MEXaHW4YecKas >SHEprus, MEepuoj M YacToTa
KOJICOaHMMA, ITePUOT MaTEMAaTUIECKOTO U MIPYKUHHOTO MAasTHUKOB, JIJTAHA BOJIHEI,
I'POMKOCTh 3BYKa W BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTeib MPEIOMIICHUS
cpenpl), TIPpH ONUCAHWW  TPABWIBHO  TPAKTOBaTh  (PU3MYECKHH  CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAYCHUS WM CIUHUILI (DU3UYCCKUX BEIUYHH,
HAXOAUTh (POPMYIIBI, CBSA3BIBAIOIINE JAaHHYIO (PU3MUYECKYIO BEIUYUHY C JAPYTHMHU
BEJIMYMHAMH, CTPOUTH rpadMKH U3yUYEHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEJINIUH;

XapaKTepHu30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS W IIPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHCHHUS SHEPIHH, 3aKOH BCEMUPHOTO TATOTCHUS, MPHUHIIHII
CYIIEpPIIO3UIIMA CHJI, TIPUHIIMII OTHOCUTEIbHOCTH ['amunes, 3akoHbl HbroTOHA,
3aKOH COXPaHCHUS HMMITYJIbCa, TEOPEMY O KHMHETHYECKOW 3Hepruu, 3akoH I'yka,
3aKOH bepHyIIn, 3aKOHBI OTPKCHHS W TPEIOMIICHUS CBETa, (DOPMYJy TOHKOM
JIMH3BI, TUTAHETAPHYIO MOJIEINh aTOMa, HYKJIOHHYIO MOJIEJIb aTOMHOTO SI/Ipa, 3aKOHBI
COXpaHEHHs 3apsI0BOTO U MAacCOBOTO YHUCEN TPHU SIEPHBIX PEAKIUAX, TPU ITOM
pa3inuyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M €70 MaTEMaTHIECKOE BBIPAKCHHUE;

CTpOHTH (PU3MYECKHE MOJEIHU peabHBIX OO0OBEKTOB, MPOIECCOB H SBIICHUH,
BBIJICTSITH TIPM OTOM CYIIECTBEHHBIE M BTOPOCTENICHHBIE CBOHCTBAa OOBEKTOB,
IPOIIECCOB, SIBICHUH, TPUMEHATh (HU3UYECKHEe MO Uil  OOBSCHEHUS
(bH3UIECKUX TTPOIIECCOB U PEIICHUS YICOHBIX 3a/1a4;

OOBSCHATH (PU3UYECKHE SBICHUS, TIPOIIECCH M CBOMCTBA TEJ, B TOM YHCJIC B
KOHTEKCTE CHTyalldiii TPaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa, H peniarh
Ka4eCTBCHHBIC 3aJjayd, B TOM 4YHCJC TpPEOYIOIIUE YHCICHHOTO OIICHUBAHWSI
XapaKTepHbIX 3HAYCHUN (DU3UYECKUX BEITUYUH, MIPU ITOM BHIOMpAThH aJeKBATHYIO
(bu3nUecKyt0 MOJEIb, BBISBISATh MPUUYNHHO-CICICTBEHHBIE CBSI3M W BBICTPAWBATH
JIOTUYECKYIO IIEMOYKY PAacCYyXACHHH W3 2—3 MIaroB C OMOpPOMl Ha W3YyYCHHbBIC
CBOMCTBA (PU3MUECKUX SABICHHUM, PU3NUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIH;

YBEPEHHO pEIIaTh PacuETHBIC 3a7a4M M0 M3y9aeMbIM TeMaM Kypca (pu3ukw,
BEIOWpas aJeKBaTHYI (HU3UYECKYI0 MOJElb, C HCIHOJb30BAHHEM 3aKOHOB W
dbopMy, cBSI3BIBAOMNX (U3UIECKUE BETUUMHBI, 3aIIMCHIBATh KPATKOE YCIOBHE H
pa3BEPHYTOE peIIeHWE 3a7a4d, BBIABISATH HEIOCTAIONINE WM W30BITOYHEIC
JaHHBIe, OOOCHOBBIBATH BBIOOP METOMA PEIICHHUS 3aJadd, WCIOJb30BaTh
CIIpaBOYHBIC JaHHBIC, MPUMEHATh METOJbI aHAIHM3a PAa3MEPHOCTEH, MCTIOIb30BaATh
rpadgudecke  METOABl  pemieHus  3ajad, MPOBOJUTH  MaTEeMaTHYECKUE



mpeoOpa3oBaHus U PACUEThI, OIEHUBATh PEATUCTHYHOCTh MOJYYCHHOTO 3HAUYCHHUS
¢u3nueckol BETUYMHBI W ONPEACNSITh Pa3MEPHOCTh (U3UYECKOW BEIUYUHBI,
MOJIYYCHHOU TP PEIICHUH 33]1a4H;

pacmo3HaBaTh TMPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh TPU  TTOMOIIH
(¢u3HUECKNX METOJO0B, M TpeIIaraTb OPUEHTUPOBOYHBIA CIIOCOO pEIICHUS, B
ONMCAaHUU  WCCIECOBAHMA  pACMoO3HABaTh  MPOBEPSEMOE  MPEATOIOKECHHUE
(rumoTe3y), OICHWBATh MPABUIBHOCTH IIOPSIKA IPOBEACHHS HCCICIOBAHMS,
WHTEPIPETUPOBATH TIOJYUYCHHBIN PE3yJIbTaT;

IIPOBOJUTH OIBITHI 10 HAOIIOICHUIO (PU3MYECCKUX SBICHUN W (HU3UICCKUX
CBOMCTB Tei (M3ydeHHE BTOPOTO 3aKoHa HBIOTOHA, 3aKOHA COXpaHEHUsS SHEPTHH,
3aKOHA COXPAaHCHHUS WMITYJIbCa, JEWCTBHE 3akoHAa bBEpHY/UIM W BO3HUKHOBECHHE
NOBEMHON CWJIBI KpbLJIa, 3aBHCHMOCTH IEpHOJIa KOJICOAHWH MPYKHUHHOTO
MasTHUKa OT MacChl Tpy3a M IKECTKOCTH MPYKUHBI W HE3aBHCHUMOCTH OT
aMIUTUTYIbl MaJIbIX KOJICOaHMA, TPAMOJMHEHHOE pPaclpOCTPaHCHHE CBETa,
pa3ioxeHne OeIoTo CBeTa B CIIEKTP, M3yUYCHHE CBOWCTB M300paKeHHS B TIOCKOM
3epKaje U CBOMCTB M300paKeHHs MpeaMeTa B COOMparoIel JuH3e, HAOI0IeHUE
CIUTONTHBIX M JIMHEHYATHIX CIICKTPOB U3JIyYCHHS): (DOPMYIUPOBAThH MPOBEPIEMOE
Npearnosoxkenue (TMIOTe3y) O  BO3MOXHBIX — pe3yJibTaTax  HaOJFOJACHHM,
CaMOCTOSATEIILHO COOMpPATh YCTAHOBKY W3 HM30BITOUHOTO Habopa o0OpymoBaHWS,
OIMCHIBATDH XOJI OTBITA U (HOPMYITUPOBATH BHIBO/IBI;

IPOBOAUTH MPU HEOOXOAMMOCTHU CEPHUIO0 TPSIMBIX H3MEPEHUH, OIpeaesss
CpellHee 3HAYCHUE HU3MEPSIeMOM BEIMYMHBI M OMNpEAeNsisi IMOrPEeUIHOCTb
pE3YNIbTATOB MPAMBIX H3MEPEHUN, OOOCHOBBIBATH BBHIOOp CIOcOo0a HM3MEpPEHUs
(M3MepUTENBHOTO PUOOpa);

IPOBOAUTH KOCBEHHBIC M3MEPEHUsT (GU3MUECKUX BEIUUUH (CPEIHSI CKOPOCTh
U YCKOPEHHE TeNla MPU PABHOYCKOPEHHOM JBUWIKEHUH, YCKOPEHHE CBOOOIHOIO
najgeHusi, KECTKOCTh  MPYKUHBI, KOIDPUIMEHT  TPEeHHUS  CKOJIBKCHHS,
MexaHu4yeckas pabora W MONIIHOCTh, YacToTa M TEpPUOa  KoJieOaHMA
MaTeMaTUYecKOTO0 W  NPYKUHHOTO  MAasTHHUKOB, (POKYCHOE  pacCTOsTHHUE
coOuparonieii JIUH3BI W ©€ ONTHUYeCKas CHia, paJAHuoOaKTHBHBIA (OH) C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB: OOOCHOBBIBATH BHIOOD
METO/Ia W3MEpEHHUs, IUIAHUPOBaTh W3MEPEHHs, CaMOCTOSITEIbHO COOMpAThH
DKCIIEPUMEHTATBHYI0 ~ YCTAaHOBKY,  BBIYHCIATH  3HAYCHWE  BEIWYUHBI |
AHAM3UPOBATH TOYYEHHBIE PE3YNbTATHI, OLIEHUBASI MOTPEUTHOCTh PE3YIHTATOB
KOCBEHHBIX U3MEPECHNUN;

IPOBOANTH IKCIIEPUMEHTAIBHBIE MCCIIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKHUX
BEITUYHH (3aBHCHUMOCTh MYTH OT BPEMEHH IMPH PaBHOYCKOPEHHOM JBIKEHUU 0€3
HAYaJIBHOW CKOPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBKECHHS OT CHIIBI
HOPMAJILHOTO JIaBJICHHS, MEpPUOAa KOJeOaHWN MaTeMaTHYECKOTO MAasiTHUKA OT



JUIMHBI HUTH, OINpENENICHUEe YCKOPEHHsS CBOOOJHOTO TaJeHHUs, HCCIEeI0BaHUE
W3MEHEHHUs BEJIMUYMHBI U HAMPABICHUS WHIYKIIMOHHOTO TOKa, 3aBUCUMOCTH yria
OTpa)XEHUsI CBeTa OT Yyria MNaJcHus, yrjia MpeJOMIICHHS OT yria MajcHus
CBETOBOI'0 JIy4ya, HCCIEIOBAHUE TPEKOB: H3MEPEHUE DHEPTrUU YACTHUIBI TI0
TOpMO3HOMY IyTH (0 (poTorpadusiM)): COBMECTHO C yuuTesneM (HOpMyIHpoOBaTh
3a/1a4y W TUIIOTE3Y MCCIEIOBAaHUsI, CAMOCTOSTEIBHO TJIaHUPOBATh UCCIICIOBAHUE,
CaMOCTOSITEJIbHO COOUpaTh AKCIEPUMEHTAJIbHYIO YCTAHOBKY, TMPEACTaBIATH
MOJTyYEHHbIE 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH B BHUJIE TAaOMUIl U TpadUKOB,
OIICHUBATh MOTPEITHOCTH, JI€JIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIICIOBAHMUS;

coOmoaTh mpaBwia Oe30MacHOro Tpylda mnpu paboTe ¢ J1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTEepPU30BaTh MPUHIIMIBI TEUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOUCTB M TEXHOJOTHMYECKUX IPOIIECCOB C OMOpPON Ha WX ONucaHus (B TOM
YUCJe: COUJAOMETp, JATUYMKU TIOJIOKEHUS, PACCTOSHUS W YCKOPCHHS, paKeTa,
9XOJIOT, OYKH, IEpUCKOoN, (oTroamnmapar, MUKPOCKON, TEJIECKOI, ONTHYECKUE
CBETOBO/IbI, CIEKTPOCKOII, JO3UMETpP, kaMepa BuiibcoHa), MCTONB3ys 3HAHUS O
cBOMCTBaX (M3MYECKUX SIBICHUU M HEOOXOIUMbIC (U3UUYECKHE 3aKOHOMEPHOCTH,
UCIIOJI30BaTh CXEMbl M CXEMaTUYHBIE PUCYHKH HW3YUYCHHBIX TEXHMUYECKUX
YCTPOMCTB, HM3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTHYECKUX MPOIECCOB IMPHU
pEelIeHNH y4eOHO-TIPAKTUYECKUX 3a/1ad, ONTHYECKUE CXEMbl I TOCTPOCHUS
M300paKeHUH B IJIOCKOM 3€pKajie U cCOOMparomieil JInH3e;

NPUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIKIO O MPUMEpax) MPaKTUYECKOTO
UCIIOJIb30BaHUs (DU3UUECKUX 3HAHWM B MOBCEIHEBHOM XU3HH I OOeCredeHUs
0e30MacHOCTH TIpU OOpalieHuu ¢ MPUOOpaMU M TEXHHUUYECKHMH YCTPOMCTBaAMH,
COXpaHEHHUsSI 3J0pPOBbS M COOJIIOJCHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITH MOUCK MH(pOpMaI Guudeckoro coaepkanus B MaTepHeTe,
CaMOCTOATEIHHO (HOPMYIUPYS MOMCKOBBIM 3aMpoC, HaXOIUTh MYTH OIpEIeTICHUS
JIOCTOBEPHOCTH TOJIYYEHHOW HMH(OpMAllUM HAa OCHOBE HMMCIOIIMXCA 3HAHUN H
JOTIOJIHUTENbHBIX UCTOYHUKOB;

UCIIOJIb30BAaTh IPHU BBINOJIHEHUU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO
TUTEPATypy (PU3NYECKOTO COMEpIKaHUs, CIIPABOYHBIE MaTepHalbl, PECYPChl CETH
WNutepHer, BiaaeTh NpuUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MNPEeoOpa3oBaHUs
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHbIC MHCHMEHHbIE M YCTHBIE COOOIIECHHUS HAa OCHOBE
uHMOpPMAITNN U3 HECKOJIBKUX MCTOYHUKOB (PU3MUECKOTO COACPIKAHUS, MyOTMIHO
MPEACTABIATh PE3yJIbTaThl MPOEKTHOW WIIM UCCIEA0BATEIBCKON IESITEILHOCTH TPU
3TOM TPaMOTHO MCIIOJb30BaTh M3YYCHHBIM MOHSATUWHBIN amnmapar u3y4aemMoro



pazgena (U3MKA M COMPOBOXKIATh BBICTYIUIEHHE MpE3CHTAUUEd C y4ETOM
0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

Paznea 1.

®Du3uka U eé poJib B IO3HAHUM OKPY/KAKOIIEro MUpPa

11

®du3nKa — Hayka O MPUPO/JIE

https://resh.edu.ru/
http://school-
collection.edu.ru
http://www.openclass.ru

1.2

du3znyeckre BEITMINHEI

https://resh.edu.ru/
http://school-
collection.edu.ru
http://www.openclass.ru

1.3

ECTCCTB@HHO-HaquBIfI METO/J IMTO3HAaHUA

https://resh.edu.ru/
http://school-
collection.edu.ru
http://www.openclass.ru

Hroro no pazneny

Pa3znea 2. IlepBonayajibHble CBeIeHHS O CTPOEHUHU BelllecTBA

2.1

CTpOCHI/Ie BCIICCTBA

https://resh.edu.ru/

http://school-
collection.edu.ru

http://www.openclass.ru

2.2

Z[BI/I)KGHI/IC U B3aHMOICHCTBHUE YaCTHUI]
BCIICCTBA

https://resh.edu.ru/

http://school-
collection.edu.ru




http://www.openclass.ru

2.3

ArperaTHble COCTOSIHMSI BEILIECTBA

https://resh.edu.ru/
http://school-
collection.edu.ru
http://www.openclass.ru

Hroro no pazneny

Paznen 3. /IBu:keHue u B3auMo/ieiicTBue Te

3.1

Mexannueckoe IBMKEHUE

10

https://resh.edu.ru/
http://school-
collection.edu.ru
http://www.openclass.ru

3.2

HNuepnus, macca, IIOTHOCTh

https://resh.edu.ru/
http://school-
collection.edu.ru
http://www.openclass.ru

3.3

Cuia. Bune! cun

15

https://resh.edu.ru/
http://school-
collection.edu.ru
http://www.openclass.ru

Hroro no pazneny

34

Pa3znea 4. J/laByienne TBEPABIX TeJl, ;KUAKOCTE U ra3oB

4.1

Jasnenue. [lepenaya naBieHust TBEPABIMU
TeNaMU, JKUJIKOCTSIMH U ra3aMH

https://resh.edu.ru/
http://school-
collection.edu.ru
http://www.openclass.ru

4.2

Z[aBJ'IeHI/Ie KHUIKOCTH

https://resh.edu.ru/
http://school-
collection.edu.ru
http://www.openclass.ru




4.3

AtMmocdepHoe naBieHue

https://resh.edu.ru/
http://school-
collection.edu.ru
http://www.openclass.ru

4.4

JlelicTBUE )KUJIKOCTH U Ta3a Ha
IIOrPYKEHHOE B HUX TEJIO

12

https://resh.edu.ru/
http://school-
collection.edu.ru
http://www.openclass.ru

Hroro no pazneny

28

Pa3nen 5. PaGora u MomHoCTh. JHEprus

5.1

PaGora u MommHOCTE

https://resh.edu.ru/
http://school-
collection.edu.ru
http://www.openclass.ru

5.2

[IpocThie MeXaHU3MBbI

https://resh.edu.ru/
http://school-
collection.edu.ru
http://www.openclass.ru

5.3

Mexaandeckas OHEPrusi

https://resh.edu.ru/
http://school-
collection.edu.ru
http://www.openclass.ru

Hroro o pasaciy

19

Pasnen 6. IloBTopurtenbHo-00001a01IMiA MOAY/Ib

6.1

[ToBTOpUTENBEHO-00001TAIOIINI MOTYTB

https://resh.edu.ru/
http://school-
collection.edu.ru
http://www.openclass.ru




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

102

23




8 KUIIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaudecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoTsI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
(uudgpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

Paznea 1.

Teny1oBble sIBJEHUS

11

CtpoeHnue u CBOICTBA BEIECTBA

https://resh.edu.ru/
http://school-
collection.edu.ru
http://www.openclass.ru

1.2

TennoBsle mporeccsl

33 1

6.5

https://resh.edu.ru/
http://school-
collection.edu.ru
http://www.openclass.ru

Hroro no pazneny

39

Paznea 2.

3J1e1chnqec1me 1 MAarHuTHbIC ABJICHUSA

2.1

DnexTpuyecKue 3apsabl. 3apsHKeHHbIE Tea
U UX B3aUMO/ICHCTBUS

https://resh.edu.ru/

http://school-
collection.edu.ru

http://www.openclass.ru

2.2

[TocTOSIHHBIN 2IIEKTPUUYECKUIT TOK

31 1

10

https://resh.edu.ru/

http://school-
collection.edu.ru

http://www.openclass.ru

2.3

MaruuTHsbIC SIBJICHUS

11

https://resh.edu.ru/

http://school-
collection.edu.ru

http://www.openclass.ru




https://resh.edu.ru/
http://school-

2.4 DNeKTpOMarHuTHasE UHIYKIUS 7 1 collection.edu.ru
http://www.openclass.ru
Wroro mo pazueny 58
Pa3nea 3. IloBropuTte/ibHO-0000 a0 1M I MOYJIb
https://resh.edu.ru/
31 H 606 " 5 http://school-
. OBTOPUTEIILHO-0000IIAFOIIHAI MOTYITh collection.edu.ru
http://www.openclass.ru
Hroro mo pazgeny 5)
OBLIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 102 22.5




9 KUIIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaudecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoTsI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
(uudgpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

Pa3zgen 1. Mexanudeckue iBJICHUSA

11

MexaHu4deckoe JBHKCHUEC U CII0COOBI €ro
OITMCaHUuA

30 1

https://resh.edu.ru/
http://school-
collection.edu.ru
http://www.openclass.ru

1.2

B3aumoaerictue Tein

18

https://resh.edu.ru/
http://school-
collection.edu.ru
http://www.openclass.ru

1.3

3aKOHBI COXpPaHEHUsI

15 1

https://resh.edu.ru/
http://school-
collection.edu.ru
http://www.openclass.ru

Hroro no pazneny

63

Paznen 2. Mexann4uecKue K0JIe0aHUA U BOJHEI

2.1

Mexann4deckue KojeOaHus

3.5

https://resh.edu.ru/
http://school-
collection.edu.ru
http://www.openclass.ru

2.2

MexaHu4eCcKre BOJIHEI. 3BYK

10

https://resh.edu.ru/
http://school-
collection.edu.ru
http://www.openclass.ru




Uroro mo paznueny 18
Pa3nes 3. DileKTpOMarHuTHoOE 10Jie H 3JIEKTPOMArHUTHbIE BOJIHBI
https://resh.edu.ru/

31 DNIEeKTPOMarHuTHOE TOJIE U 6 http://school-

' 3JIEKTPOMArHUTHBIE BOJIHBI collection.edu.ru
http://www.openclass.ru

Wroro mo pazueny 6

Pa3znea 4. CBeToBLI€E AIBJICHUSA
https://resh.edu.ru/
http://school-

4.1 3aKoHBI PACIIPOCTPAHEHUSI CBETA 8 :
collection.edu.ru
http://www.openclass.ru
https://resh.edu.ru/
http://school-

4.2 JIuH3BI U onITHYECKUE TPHOOPHI 6 T.TISENoo™
collection.edu.ru
http://www.openclass.ru
https://resh.edu.ru/
http://school-

4.3 PaznosxeHnue 6enoro cBeTa B CEKTP 2 AE.TISCNoo™
collection.edu.ru
http://www.openclass.ru

Utoro no pazneny 16

Pa3pen 5. KBaHnTOBELIE SIBJICHUS
https://resh.edu.ru/
http://school-

51 Hcnyckanue v NOrJIOMIEHNE CBETa aTOMOM 4 )
collection.edu.ru
http://www.openclass.ru
https://resh.edu.ru/

5.2 CrpoeHne aTOMHOTO spa 5 p.
http://school-




collection.edu.ru
http://www.openclass.ru

https://resh.edu.ru/
http://school-

5.3 SnepHbie peakuu 7 collection.edu.ru
http://www.openclass.ru

Wroro mo pazueny 16

Pa3nes 6. IloBTopuTe/ibHO-0000 a0 1M MOYJIb
https://resh.edu.ru/

6.1 Mexanudeckue sBJIeHHs (TIOBTOPUTEIBHO- 6 http://school-

' 0000IIaOIINIA MOTYJIb) collection.edu.ru
http://www.openclass.ru
https://resh.edu.ru/

6.2 TennoBsie siBIeHHS (TOBTOPHUTEIHLHO- 3 http://school-

' 0000IIAOIINI MOTYJIb) collection.edu.ru
http://www.openclass.ru
https://resh.edu.ru/

6.3 DIIEKTPOMAarHUTHBIE SIBJICHUS 3 http://school-

' (mOBTOPUTEIHHO-00001IAIOLTNIT MOTYIIb ) collection.edu.ru
http://www.openclass.ru
https://resh.edu.ru/

6.4 CBetoBblI€ siBiIeHUs (IOBTOPUTEIHHO- 1 http://school-

' 00001aI0I1iT MOTYIIb) collection.edu.ru
http://www.openclass.ru
https://resh.edu.ru/

6.5 [ToBTOpUTENBEHO-0000IIAOIINI MOTYTH 4 m‘m
collection.edu.ru
http://www.openclass.ru

Hroro no paszneny 17




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 ®u3nka — HayKa 0 IpUpOAE. SIBIEHUS IPUPO b 1 http://www.openclass.ru
http://school-
2 dusnvecKue IBICHUS 1 :
collection.edu.ru
®usnueckue BennunHbl. PazmepHocTs. duznueckue
3 1 http://www.openclass.ru
npuOopkl. [lorpenHoCTH TpH MPSMBIX U3MEPEHUSIX
4 Ypok-uccnenoBanue "M3mMepeHne IMHERHBIX 1 1
pa3MepoB TeJl U TPOMEKYTKOB BpEMEHH "
5 JlaGopaTtopHnas pabota "N3mepenue o0bEma 1 1
JKUJIKOCTH ¥ TBEpI0TO Tema'
6 JlaGopaTtopHnas pabdorta "OnpeneneHue pasmMepoB 1 1
MaJibIX Tes. Metoa psinoB"
7 Mertoip1 HaygyHOTO TIO3HaHUS. Onucanue GpU3nIecKux 1
SIBJIEHUH C IIOMOIILIO MOJZIEIEH
Ypok-uccnenoBanue "[IpoBepka rumoTe3bl:
8 JAbHOCTH MOJETA MIapUKa, MyIIEHHOTO 1 1
TOPU30HTANIBHO, TeM 00JIbllIe, 4YeM 0OJIbIlie BHICOTA
mycka"
Crpoenue BemecTBa. OMNbIThL, JOKa3bIBAIOIINE
9 P ’ 1 http://www.openclass.ru
JMCKPETHOE CTPOCHHE BELIECTBA
10 JlaGopatopHas padota "O1neHka quaMeTpa aToma 1 1

METOJIOM PAJIOB (C UCTONB30BaHueM oTorpaduii)”




Ypok-uccienoBanue "HabmoqeHre TEI0BOTO

acipenus ra3oB. ONbITH 110 0OHAPYKEHHUIO
11 pacuup 0 OHapyx
JEUCTBUSA CUJI MOJICKYISIPHOT'O IPUTHKCHUS"
yip p
BIDKCHHE YaCTHII BemecTBa. Ju usl.
12 A Jlddys http://www.openclass.ru
bpoyHOBCKOE ABUXKEHUE
13 VYpoxk-uccnenosanue "Habmonenne u 0o0bsicCHEHNE
OpOYHOBCKOTO ABM)KEHUS U 1upPy3un"
B3anMoeiicTBre yacTuIl BENIECTBA: MPUTHKEHNE U
14 http://www.openclass.ru
OTTaJKMBAaHHUE
ArperaTHble cocTOSHHS BemecTBa. OCOOCHHOCTH
15 p . https://resh.edu.ru/
arperaTHbIX COCTOSTHUHN BOBI
Mexaaundeckoe npmkeHne. [IyTs, TpaekTopus
16 YTb, TP pH, http://www.openclass.ru
nepemMeIieHme
PaBHOMEpHOE M HEpaBHOMEPHOE JIBIKCHHE.
17 P P P https://resh.edu.ru/
CkopocTh
Haxoxaenne ckopoCcTH, IyTH U BpEMEHH P
18 P ’ }:T p p https://resh.edu.ru/
PaBHOMEPHOM MPSIMOJIMHEWHHOM JIBHKEHUHN
19 JlaGopaTtopHnas pabota "OnpeneneHrue CKOPOCTH
PaBHOMEPHOTO JIBOKEHUA"
20 I'paduku mpsAMOTMHEHHOTO PABHOMEPHOTO JABUKEHUS https://resh.edu.ru/
21 Pemenue 3agau no teme "Pacuer cpeaneit ckopoctu”
JlaboparopHas padota "Onpenenenue cpeaHeit
22 CKOPOCTH CKOJIbKEHHSI OpycKa WM LIapuKa 1o
HAKJIIOHHOH IJTIOCKOCTH"
OTtHOCHTENBHOCTH ABMKEHHS. CIOXKEHHUE CKOPOCTEH
23 P https://resh.edu.ru/
MIpH MapajieTbHOM ABMKEHUU
Ilonyyenue u aHanu3 rpaMKOB 3aBUCUMOCTH ITyTH B
24 ¥ pad vt https://resh.edu.ru/

CKOPOCTH IBUIKCHHA OT BPECMCHU




Pemenue rpaduyeckux 3amad no reme "MexaHuka.

25 . https://resh.edu.ru/
PaBHOMepHOE NpsAMONIMHENHOE IBUXKEHUE"
26 SIBenue nHEpUMHU. 3aKOH WHEPIHH http://www.openclass.ru
B3aumoelicTBre Ten Kak MpUYMHA U3MEHEHHS
27 ckopoctu. Macca Tena Kak Mepa HHEPTHOCTH Tesa https://resh.edu.ru/
MIPU TIOCTYNATEIHFHOM JIBHKECHUHT
28 VYpoxk-uccnenopanue "CpaBHEHHE MacC 10
B3aUMOJICHCTBHUIO Tem"
29 [InoTHOCTH BelecTBa http://www.openclass.ru
30 JlabopaTtopHnast pabota "OnpeaeneHne mIoTHOCTH
TBEpAOTO TEna"
31 Pemenue fanaq o teMme "Macca tema. IInoTHOCTE httos://resh.edu.ru/
BEIECTBA
32 Cwmecu u crutaBel. [loBepxHOCTHAS U TMHETHAS
IJIOTHOCTD
[ToaroroBka Kk KOHTPOJILHOM padoTe mo Teme "dusmka
33 — Hayka o npupoje. [lepponayanbHblie cBesieHust 00
aTOMHO-MOJIEKYJISIPHOM CTPOEHUH BEILIECTBA.
Mexanuka"
KonTtponpHas padota o teme "du3nka — HayKa o
34 npupo/ie. IlepBoHavanbHbIe CBECHUS 00 aTOMHO-
MOJIEKYJISIPHOM CTPOCHHHU BellecTBa. MexaHuka"
35 Cuna. fIBnenue tsarorenus. Cuia TSKecTu http://www.openclass.ru
36 'I'/1306pa>KeHI/IC cui. Permenue 3"az[aq 1o TeMe httos://resh.edu.ru/
Ornpenenenre CUibl TSHKECTH
http://school-
37 Cuna ynpyrocru. 3akoH 'yka collection.edu.ru
38 Bec tena. U3mepenue cuit. Jlunamomerp http://school-




collection.edu.ru

Ypok-uccienoBanue "HaOmoneHue n3MeHeHus

39
CKOPOCTH MpH B3auMoJAeHcTBUU Ten"
40 Pemenne 3agau mo teme "Cuna ynpyroctu. Bec Tena" https://resh.edu.ru/
JlaboparopHas padoTa "ONBITEI, JEMOHCTPHPYIOIIHE
41 3aBUCHUMOCTD pacTshKeHus (edopMaliun) NpyKUHbI
OT MPUIIOKEHHOU CUITBI"
42 Cuna TpeHus http://www.openclass.ru
. http://school-
43 Crnoxenue cwi. PaBHoelicTByromas cusa collection.edu.ru
Pemenne 3amau no teme "CiaoKeHUE CHIIL.
44 _ . https://resh.edu.ru/
PaBHOelicTBYIOIIIAS CHITa
Pemenue 3aga4q o teMe "B3aumonericrsue teia. CHIbl
45 " https://resh.edu.ru/
B MEXaHUKE
Pemenue 3agau no reme "Cuna tpenus". Ypox-
46 uccienosauue no reMe "MccnenoBanue 3aBUCUMOCTH
CWJIBI TPEHUS OT IUIONIAIA COTPUKOCHOBEHUS"
abopartopHas padora "ONbITEI, JEMOHCTPUPYIOIIHN
JIa0 6ota "O , e e
47 3aBUCHUMOCTD CHJIbI TPEHUS CKOJIBKEHUS OT CUJIBI
JABJICHUS U XapaKTepa COMPUKACAFOIINXCS
MoBepXHOCTEH"
Pemenue 3amau no teme "B3zanmoneicreue tein. Cuiiel
48 " https://resh.edu.ru/
B MEXaHUKE
49 KontponbHas padota o teme "B3aumoaericteue ten"
50 JlaBneHue TBEPABIX TeI http://www.openclass.ru
51 Ypok-skcnepumeHT "CrocoObl onpeaeieHus
JaBJI€HUs TBeporo Tena”
52 VYpok-uccnenopanue "3aBHCUMOCTD JJaBJICHUS T'a3a OT
p




TeMIepaTypbl”

53 JlaBiieHue xKuakocTer u ra3oB. 3akoH [lackans http://www.openclass.ru
. http://school-

o4 [IHeBmaTHyeCcKue ycTporcTBa )
collection.edu.ru
http://school-

55 3aBUCUMOCTD JABJICHUS )KUJIKOCTHU OT TITyOHHBI )
collection.edu.ru

N http://school-
56 I'uapocTaTuyeckuii mapagaokc i
P past collection.edu.ru

S7 VYpoxk-tipoexT "N3ydeHune cooOmarmmxcs cocyaoB"

58 Ypoxk-koudepennus "I mapaBnuyeckue MexaHU3MbI"

59 Hcnonb3oBaHue BHICOKUX JIaBJICHUN B COBPEMEHHBIX http://school-

TEXHOJIOTHAX collection.edu.ru

60 Pemenne 3amau mo teme "JlaBneHue KUAKOCTH" https://resh.edu.ru/

N http://school-

61 AtMocdepa 3emutn ¥ MPUYUHBI €€ CYIIECTBOBAHUS ;

(bep P v collection.edu.ru

62 VYpok-uccnenoanue "[IposiBiienne nemcTBus

atMochepHOTO AaBicHUS"
Hamepenne armocdeproro maBiaeHus. OnbIT
63 T P Pep A http://www.openclass.ru
OppHUYCILITU
3aBUCHMOCTH aTMOC(HEPHOTO JABJICHHS OT BHICOTHI httn://school
ntip://schoal-

64 Haj ypoBHeM Mops. [Tpubops! 11 usmepenus collection.edu.ru

aTMOoc(hepHOTO JTaBJICHUS -

65 Bbapomertp-anepoun. AtmochepHoe AaBiieHne Ha http://school-

pa3IMYHBIX BBICOTAX collection.edu.ru

66 BriTankuBaromas cuia. 3akoH Apxumena http://www.openclass.ru

67 Pemenne 3agau no reme "3akon Apxumena" https://resh.edu.ru/

68 Ypok-uccienoBanue "IKCIEpUMEHTAIBHOE

O6Hapy>KeHI/IC JENCTBHS )KUIKOCTH U ra3a Ha




MOTPYKEHHOE B HUX TEJO"

JlaboparopHuas padota "OnpenerneHue

69 BBITAJIIKMBAIOLIEH CUJIbI, IEHCTBYIOIIEH Ha TEIO, 1
MOTPYKEHHOE B KHJIKOCTB"
70 [1naBanue ten 1 http://www.openclass.ru
JlabopaTtopHnas pabota "HccnenoBanue 3aBUCUMOCTH
71 Beca Tejia B BOJIE OT 00beMa MOrpyKEHHOH B 1
YKUJIKOCTh 4acTH Tena"
http://school-
72 BosnyxomnaBanue. [lnaBanue cynoB 1 collection.edu.ru
73 Pemenue 3a112t'q o Teme "3akoH Apxumena. Y CIoBuUs 1 httos://resh.edu.ru/
TIJIAaBAHUS TEI
74 Pemrenue 3agad mo reme "HefICTBHe JKHJIKOCTH U ra3a 1 https://resh.edu.ru/
Ha MOTPY)KEHHOE B HUX TEJIO
75 VYpoxk-nipoekT "KoHcTpyrpoBaHUE apeoMeTpa I 1
JIOJIKM M OTIPENIeTICHUE TPY30M0IbEMHOCTH "
76 [ToaroToBka K KOHTPOJILHOW paboTe MO TeMe 1
"JlaBiieHue TBEPABIX TEJ, )KUAKOCTEN U ra3oB"
77 KonTtponbHas padoTa o Teme "JlaBineHue TBEPIbIX 1
TeN, JKUAKOCTEH 1 ra3oB"
78 Mexanudeckas pabora 1 http://www.openclass.ru
79 MouHocTh 1 http://www.openclass.ru
80 Pemrenne 3aga4d Ha onpeneneHue paboOThl K MOIITHOCTH 1 https://resh.edu.ru/
81 PaboTa cusbl TSDKECTH U CHUJIBI TPEHUS 1 https://resh.edu.ru/
82 Pewrenne 3aﬂfq o Teme "PaboTta cuibl TSDKECTH U 1 httos://resh.edu.ru/
CHWJIBI TPEHUS
83 VYpok-uccnenosanue "Pacuér MomHoCTH, 1

pa3BUBaeMON IpH MOABEME 1O JeCTHULE"




http://school-

84 [IpocThie MeXaHU3MBI )
collection.edu.ru
http://school-

85 MowmenT cuibl. [IpaBuio MOMEHTOB i
collection.edu.ru

86 JlabopatopHnas pabota "M3yueHue npaBuia ppraara

JUTSI TIOJIBSKHOTO Y HETIOBUKHOTO OJIOKOB"
" " http://school-

87 30J10TOC TIPABUIIO" MEXaHUKU X
collection.edu.ru

88 Ypox-tipoekT "[IpoekTrpoBaHne MOJUCTIACTOB C

3aJlaHHBIMM MapameTpamu"
89 VYpoxk-koudepenius "IIpocTbie MEXaHU3MBI B OBITY,
TEXHHUKE, KUBBIX OPraHu3Max"
90 KoadduimenT noneznoro 1eHCTBUS IPOCTHIX http://school-
MEXaHU3MOB collection.edu.ru
o1 JlabopaTtopHas pabota "Onpenenenne KI1J]
MOIBWKHOTO Y HEIOABIKHOTO OJIOKOB"
Mexannueckas sHeprusi. Kunernueckas u
92 http://www.openclass.ru
MOTEHUMAJIbHAs SHEPT U
. http://school-
93 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTHH :
collection.edu.ru
VYpok-3KcriepuMeHT "IKCepUMEHTAIBHOE
94 ONpe/ieJICHUE U3MEHEHUS! KHHETUYECKOU U
MOTEHUMAJIbHON SHEPTUM IIPU CKaThIBAaHUU TeJIa 110
HAaKJIOHHOM 1u1ockocTh"
95 ITonroroBka Kk KOHTPOJILHOHN paboTe 1o Teme "PaboTta
Y MOIIHOCTb. DHeprus"
96 KonTtponpHas pabora o Teme "PaboTa 1 MOLTHOCTb.

Oneprug"




97 Pabora ¢ Tekcramu 1o Teme "MexaHHnYecKoe 1
JBUKeHue"
98 Pabora ¢ Tekcramu o Teme "CtpoeHue BemecTna 1
99 Pab6ora ¢ Tekcramu no Teme "Cuitel B ipupoae” 1
100 Pabora ¢ Tekcramu no Teme "/laBienue TBEPABIX TeI, 1
XKUAKOCTEN U ra3oB”
101 Pabora ¢ Tekcramu no Teme "DuHeprus' 1
102 Pabota ¢ Tekcramu o Teme "[IpocThie MexaHU3MBI" 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 23




8 KUIIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
Ne undposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX OIIBITHBIE 1 https://resh.edu.ru/
MTOATBEPIK ICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1 https://resh.edu.ru/
Mogenu TBEpIOTO, JKUIKOTO M Ta3000pa3HOTO
3 . P P 1 https://resh.edu.ru/
COCTOSIHMI BEIIeCTBa
VYpoxk-koupepennus "Kpucrammueckue u
4 amopdmusie tena. ['paden. [Tonyyenune 1
HUCKYCCTBEHHBIX aJiIMa30B"
CmauuBaHue U KanuuIsipHOCTh. [loBepxXHOCTHOE
5 1 http://www.openclass.ru
HaTSKEHHE
http://school-
6 TennoBoe pacIMpeHne U CKATHE 1 )
collection.edu.ru
7 Tennosoe nBmwkenue. Temneparypa 1 https://resh.edu.ru/
8 TemmepaTypHbI€ Kbl 1 futp://school-
patyp collection.edu.ru
9 BuyTpennsis sHeprus u crnocoObl €€ n3MeHeHus https://resh.edu.ru/
10 Buapl Teronepenaun https://resh.edu.ru/
Ypok-koHpepenus "Vcnonb30BaHne TEMIOBBIX
11 CBOWCTB BEILIECTB U MATEPUAJIOB B IIEJISIX 1
sHeprocoepexeHus"
12 KonuuectBo TenmnoTel. Y aeabHas TENI0EMKOCTD 1 https://resh.edu.ru/




13

VYpok-uccnenosanue "[IpoBepka runoresbl
JMHEWHOU 3aBUCUMOCTH JUTMHBI CTOJIOWKA
AKUJKOCTU B TEPMOMETPUUYECKOMN TPYOKE OT
Temneparypbl"

14

VYpaBHeHue TemioBoro d6ananca. TeniaooOmMeH u
TEIUIOBOE paBHOBecHE. 3akoH HproToHa—
Puxmana

https://resh.edu.ru/

15

JlabopaTtopHnas pabota "HccnenoBanue siBICHUS
TEIIO0OMEHA MTPY CMEITUBAHUH XOJIOTHOM H
ropsiyeit BopI"

16

Pemrenue 3amgau o teme "TermiooOMeH u
TEIUIOBOE paBHOBecHE"

https://resh.edu.ru/

17

JlabopaTtopHnast pabota "Onpenenenue
KOJIMYECTBA TEIIOTHI, TOJYYEHHOTO BOJOH Mpu
TEII000MEHE C HarpeThIM METAJUIMYECKUM
HWIHHAPOM"

18

IInaBnenue u OTBECPACBAHNUEC KPUCTATNIMYCCKUX
BCIIICCTB. y,[[eJ'ILHaﬂ TCIJIOTA IJIaBJICHUSA

https://resh.edu.ru/

19

Pemrenue 3agaq o treMme "IlaBsienue u
OTBEpJIEBAaHUE KPUCTATUIMYECKUX TET"

https://resh.edu.ru/

20

Jlaboparopnas pabota "Onpenenenue yaenabHON
TEIUIOTHI TJIaBJICHUS Jibaa"

21

VYpoxk-uccnenosanue "CpaBHEHHE NPOLECCOB
TJIABJICHUS KPUCTAIUTUMYECKHUX Tell U pa3MsIrdyeHus
IIpYU HarpeBaHuu aMop(HbIX Ten"

22

Hapoo6pa3013aHI/Ie N KOHACHCAaI . I/IcnapeHHe

http://www.openclass.ru

23

Kunenne. VY aenpHasa TemioTa nap006pa303aHI/151.
3aBUCHMOCTD TEMIICPATyphbl KUIICHUSA OT

http://www.openclass.ru




aTMOC(epHOTO aBICHHS

Pemenue 3anau no teme "IlapooOpasoBanue u

24 B https://resh.edu.ru/
KUIIEHHUE
o5 Ypok-uccienosanue "OObSICHCHHE 3aBHCHMOCTH 1
TEeMIIepaTypbl KATICHHS OT JaBieHus"
HacuimeHHbIif 1 HeHaChIIeHHBII Tap.
26 P http://www.openclass.ru
BiaxxHocTh BO31yXa
BirasxxHOCTB BO3/1yXa 1 €€ U3MEPEHHUE.
27 JlaboparopHuas padota "Onpenerenne 0.5
OTHOCHUTEILHOM BJIAXKHOCTH BO3/TyXa"
28 Pemenne 3amau mo teme "BiaxuaocTs" https://resh.edu.ru/
29 Pemenne 3aga4d n aHanM3 CUTYyaIlUA, CBSI3aHHBIX C
SIBJICHUSIMU UCTIAPEHUS U KOHACHCAITNHT
30 DHeprus TOIUIUBA. Y IelbHas TEMI0Ta CTOPAHUS http://www.openclass.ru
- http://school-
31 [TpuHuHIBl PaOOTHI TETIJIOBBIX ABUTATEIICH )
collection.edu.ru
32 [TapoBas TypOuHa. JIBuraTenb BHYTPEHHETO http://school-
CropaHus collection.edu.ru
33 KII/] TermoBoro nBuraTeis https://resh.edu.ru/
Pemenue 3agay nmo teme "KIIJ/ TermioBoro
34 " a https://resh.edu.ru/
JIBUTATEIS
35 Ypok-koHpepennus "TenaoBbie IBUTATETH U
3alllMTa OKpYKaroIIei cpeapl"”
36 TemoBbie MOTEPHU B TEIIOCETAX
3aK0H COXpaHEHHMS U IIpeBpalllcHUs SHEPTHH B
37 P peBp p https://resh.edu.ru/
MEXaHUYECKUX M TEIUIOBBIX MPOLEccax
38 [ToaroToBka K KOHTPOJIBHOU paboTe MO TeMe

"TennoBsic sBicHUS. V3MeHeHNE arperaTHbIX




COCTOSTHMH BerecTBa"

KontponsHas padora o Teme "TemioBbie

39 sBieHus. VI3MeHeHne arperaTHbIX COCTOSHUIN
BemlecTna"
40 Dnektpusaius Ten. [[Ba pona 3apsanoB http://www.openclass.ru
41 Ypoxk-uccnenosanue "HcciaenoBanue cnoco6oB
A3JIMYHBIX BEIIECTB HAJIEKTPU30BHIBATHCS "
P P
B3aunmMoelicTBre 3apsKEHHBIX TEIl. 3aKOH
42 K http://www.openclass.ru
yJIOHa
Onekrpruueckoe nose. Hanpsk€HHOCTD
43 3NEeKTpUYecKOoro noJist. [IpuHnun cyneprno3unun https://resh.edu.ru/
BIEKTPUYECKUX TTOJIEH
44 Hocurenu snekTpuyeckux 3apsioB. httos://resh.edu.ru/
DneMeHTapHbIi 3apsaa. CTpoeHue atoma ' -
45 3aK0oH COXpaHEHUS IEKTPUIECKOTO 3apsiaa http://www.openclass.ru
46 [TpoBOAHMKH, TUITEKTPUKH U TIOTYIIPOBOTHUKH http://www.openclass.ru
Vpoxk-koHpepeHus "DIeKTpU3anus B
47 p P P
HOBCEIHEBHOM XU3HU"
Pemenue 3aga4 no reme "3aKkoH COXpaHEHUS
48 | https://resh.edu.ru/
AIIEKTPUYECKOTO 3apsjia
DnekTpudeckuil Tok. ICTOUHUKH
49 BHCKT;)I/I‘ICCKOFO ToKa http://www.openclass.ru
VYpoxk-uccnenoanue "HUccnenoBanue aeicTBUS
50 3IEKTPUYECKOTO MOJISI HA POBOIHUKYU U
P p
TUDIIEKTPUKH"
. http://school-
51 DNEKTpUUECKUI TOK B METAJIAX i
collection.edu.ru
52 DIEKTPUYECKUN TOK B JKUJIKOCTSIX U T'a3ax http://school-




collection.edu.ru

http://school-

53 Dnexrpuyeckas Lelb .

P t collection.edu.ru
http://school-
o4 Cuna Toka. AMriepmerp )
collection.edu.ru
http://school-
55 DnexTpuueckoe HanpskeHue. BoabtMmerp )
collection.edu.ru
56 JlabopaTtopHnast padota "COopKka 1 UCIIBITAHUE
ANIEKTPUYECKON 1IeNH NOCTOSTHHOTO ToKa"
3aBHUCHUMOCTD CHJIBI TOKA OT HAIIPSKEHU. 3aKOH

57 p https://resh.edu.ru/
OmMa 1t ygacTka 1emnu
JlabopaTtopHnas pabota "VMccnenoBanue

58 3aBUCHMOCTH CHJIBI TOKA, TPOTEKAIOIIETO Yepe3
PE3UCTOP, OT HAIPSHKEHUS HA PE3UCTOPE U
COIPOTHUBIICHHS pe3uctopa’
OIIEKTPUYECKOE COIIPOTUBIIEHUE. Y AEIEHOE

59 p P https://resh.edu.ru/
COTIPOTHUBIICHUE

60 JlaGopaTtopHas pabota "OnpeneneHue yaeabHOro
COIIPOTHUBIICHUS TPOBOJHUKA"
Pemrenue 3ama4d mo reMe "DIEKTPUUECKOE

61 P " https://resh.edu.ru/
CONIPOTHUBIICHUE. Y ICIIBHOE CONTPOTUBIICHUE

62 Pemenne 3amau no teme "3akon Oma" https://resh.edu.ru/
ITocnenoBaTenbHOE U MapaIIeiIbHOE COSTUHEHUS

63 p https://resh.edu.ru/
MTPOBOTHUKOB
Jlaboparopnas pabota "IIpoBepka mpasuiia

64 CIIOEHHSI HAMPSHKSHUH MTPH MOCIIEeI0BATEIEHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

65 Pemenue 3agau no teMe "IlociegoBaTensHoe U https://resh.edu.ru/




HapajuleJIbHOE COEAUHEHUS TPOBOAHUKOB"

JlaGopatopHas pabota "IIpoBepka npaBuia s

66 CHJIBI TOKA TPH MapaIICITbHOM COCTUHEHUN
pe3uctopos"
67 Pemenue 3a1au Ha npumeHeHue 3akoHa OMma ass httos://resh.edu.ru/
Pa3IMYHOIO COETUHEHUS MPOBOTHUKOB
68 O/1C u BHyTpEeHHEE conpOTaneHHe HCTOYHUKA httos://resh.edu.ru/
ToKa. 3akoH OMa 715 OJTHOW Lenu
Pemenne 3amgau o reme "IJIC, BHyTpeHHEe
69 COTIPOTHBIICHUE UCTOYHHKA TOKA. 3aKoH OMa st https://resh.edu.ru/
MOJIHOM 1enu"
70 JlabopaTtopnas paborta "Omnpenenenue IJ1C u
BHYTPEHHETO COIIPOTHUBIICHHSI HCTOYHUKA TOKA"
71 [TpaBuna Kupxroda https://resh.edu.ru/
79 JlaGopaTtopHnas pabota "IIpoBepka mpaBui
Kupxroda"
VYpok-uccnenoBanue "M3yueHue BOJIbT-
73 aMIIEPHBIX XapaKTEPUCTUK HETMHEHHBIX
3J1eMEHTOB"
74 PaGora snexrpuyeckoro Toka. MOIHOCTh httos://resh.edu.ru/
ANEKTPUYECKOTO TOKa
75 Jlaboparopnas pabota "Onpenenenue paboOTh U
MOIIIHOCTH 3JIEKTPUYECKOTO TOKa"
76 3akoH Jlxoyns-Jlenua. ITorpedurenu http://ww.openclass.ru
NIEKTpUYECKOro Toka. KopoTkoe 3aMblkaHne
Ypok-koHpepenus "OO0bsCHEHNE U IPUHITUTT
77 JEVCTBHS TOMAIIHUX JIEKTPOHATPEeBaTEIbHBIX

npubopos"”




[ToaroToBKa K KOHTPOJLHOU PabOTE MO TEME
"DnexTpuueckue 3apsaabl. 3apsHLKeHHBIC Tela U UX

78
B3auMoIeiicTBUS. [10CTOSTHHBIN 2TIEKTPUUYECKUN
TOK"
KonTtponeHast pabota o Teme "DieKTpudecKue
79 3apsibl. 3apsHKEHHBIE Tela U UX
B3auMOJECHCTBUA. [10CTOSTHHBIN 2IEKTPUIECKUI
TOK"
[TocrositnHbIe MarHUTHI. MarHuTHOE TI0JI€ 3EMITH
80 http://www.openclass.ru
Y €ro 3HAYCHHE JIJIs )KU3HU Ha 3emiie
VYpok-uccnenoBanue "M3ydeHrne MarHuTHOTO
81 TI0JIs1 IOCTOSIHHBIX MarHUTOB TIPH UX
00bEIMHEHNHN U pa3lielieHuu. Buzyanuzamms
I10J151 IOCTOSIHHBIX MAarHUTOB"
82 OnbIT OpcTena. MaruutHoe nose http://school-
AJIEKTPUYECKOTO TOKa collection.edu.ru
OnbiT AMniepa. MarHuTHOE 10JI€ KaTYIIKH C http://school
p://school-
83 TOKOM. [IpumMeHeHune 31eKTpOMarHuToB B )
collection.edu.ru
TEXHUKE
84 Cuna AMmriepa u onpeieicHue e€ HarpaBICHHUS https://resh.edu.ru/
Pemenue 3amau no teme "Cuita AMmepa u
85 . Y p https://resh.edu.ru/
onpeneseHue e€ HalpaBJICHUs
DNEeKTPOABUTATENb IOCTOSTHHOTO TOKA.
" http://school-
86 Hcnonp3oBanue 3eKTpoABUTaTeNIel B )
. collection.edu.ru
TEXHUYECKUX YCTPOICTBAX U HA TPAHCIIOPTE
87 JlaGopatopHas pabota "N3yuenue aelcTBus
MAarHUTHOTO TOJIsI HA MPOBOJAHUK C TOKOM"
88 VYpoxk-koHpepenuus "[Ipakruyeckoe




IIPUMEHEHHE AIEKTpoABUraTenei"

JlaGopatopHnas pabora "KoHCcTpyrpoBaHue U

89
M3y4eHrue paboThI AIEKTPOIBUTATEIIS"
90 JlaboparopHuas padota "U3mepenue KI1J]
AJIEKTPOIBUTaTEIbHON YCTaHOBKH"
OmnbrTer @apazesi. 3aKOH IEKTPOMArHUTHON
91 P P https://resh.edu.ru/
naaykuuu. [Ipasuio Jlenna
92 VYpoxk-uccnenosanue "McciaenoBanne n3MEHEHUM
3HAYEHHS ¥ HAPABJICHUS] MHAYKIIMOHHOTO TOKa"
Pemenne 3agaud no teMe "3akoH
93 . " https://resh.edu.ru/
AJIEKTPOMarHuTHOM MHAYKIMU. [IpaBuio Jlenna
94 OnekrporeHeparop. CrocoObl MoTydeHUs http://school-
AIEKTPOIHEPTUU collection.edu.ru
VYpoxk-koHpepeHus "IIeKTPOCTaHITUN Ha
95 BO300OHOBJISIEMBIX HCTOYHHUKA SHEPTUU.
[Tpo6memsl 3xostoruu. TOMIMBHBIE JIEMEHTHI
anexTpomMoouau"
96 [ToarotoBka K KOHTPOJBHOU paboTe MO Teme
"DneKTpoMarHuTHhIE SIBJICHUS"
97 KonTtponbHas padoTa "DieKTpoMarHuTHbIC
siBieHUs"
08 Pa6ora ¢ Tekctamu no Teme "TemnoBsie
siBieHUs"
PaGora ¢ TekcTamu 1o Teme "IIeKTpUIECKUe
99 3apsabl. 3apsHKEHHbBIE TENla U UX
B3auMo/eiictue"
100 PaGora ¢ Tekctamu no Teme "TlocTosTHHBIN

ANEKTPUUECKUM TOK"




101 Pabora ¢ Tekcramu 1o Teme "MaruuTHbIe 1
siBieHUS"
102 Pabora ¢ Tekcramu 1o Teme "DieKTpoMarHuTHas 1
UHIYKIUs"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 22.5




9 KUIIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
uudposbie
Nen/m | Tema ypoka Konrpoabubie | IlpakTHyeckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

Mexannueckoe IBHXeHrne. MarepualibHas TOUKA.

1 1 http://www.openclass.ru
Crioco0bI ONMMCcaHus MEXaHUYECKOTO ABWKEHUS

9 Cucrema orcueta. OTHOCUTEILHOCTh MEXaHUYECKOTO 1 http://school-
JIBHKEHUS collection.edu.ru

3 BekTopHbIe BETUYUHBI, OTIEpaIlii C BEKTOPaMH, 1
MPOEKIINUA BEKTOPOB

4 Pannyc-BexkTop MaTepuanbHON TOYKH, IEPEMEILICHNE 1
Ha IJIOCKOCTH

5 PaBHOMEpPHOE TPAMOJIMHEHOE TBUKEHUE 1 http://www.openclass.ru
Pemenue 3agay nmo reMme "PaBHOMepHOE

6 . " P 1 https://resh.edu.ru/
MPSIMOJIMHENHOE JBUKEHUE
HepaBHoMepHOE NPpAMOJIMHEITHOE IBUKEHUE.

7 CpenHsisi ¥ MTHOBEHHAsI CKOPOCTh Teja pu 1 https://resh.edu.ru/
HEPaBHOMEPHOM JIBUKCHHUU
JlaboparopHas padota "Onpenenenue cpeaHeit

8 CKOPOCTH CKOJIbKEHHsI OpYCKa WIIH JIBUYKEHUS 1 1
11apyKa 1o HaKJIOHHOM MII0OCKOCTH"
PaBHOYyCKOpEHHOE MPSMOJIMHEIHOE IBHKEHUE.

9 yerop P 1 https://resh.edu.ru/
Yckopenue
CKopocTh paBHOYCKOPEHHOTO MPSMOJIMHEMHOTO

10 P P yerop P 1 https://resh.edu.ru/
nsuxkeHus. ['paduk ckopoctu

11 Pemenne 3agau no reme "CkopocThb 1 https://resh.edu.ru/




PAaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO JBUKEHUA"

[lepemenienue npy paBHOYCKOPEHHOM

12 N https://resh.edu.ru/
MPSIMOJTMHEHHOM JIBH>KCHHUH
JlaboparopHas padota "OnpeneneHrne yCKOpeHUs
13 TeJa MpU PaBHOYCKOPEHHOM JIBUYKEHHUHU T10
HaAKJIOHHOH MmIocKocTH"
14 Pemenue 3agau mo reme "[lepemenienue mpu httos://resh.edu.ru/
ABHOYCKOPEHHOM NPSAMOJIUHENHOM JIBUKECHUN ' o
PaBHOYCKOD p "
JlabopaTtopHnas pabota "HccnenoBanue 3aBUCUMOCTH
15 IIyTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBUKEHUU
0e3 HauaIbHOU CKOPOCTH"
I'paduueckas naTEpIIpETANS YCKOPEHUS, CKOPOCTH,
16 MPOMICHHOTO IMyTH U TIEPEMEIICHUS IS
MPSIMOJTMHEHHOTO JABYKCHUS
Pemenne 3agau mo reme "I'paduaeckas
HHTEPIIPETAINI YCKOPEHHUS, CKOPOCTH, IIPONICHHOTO
17 Y https://resh.edu.ru/
MYTH ¥ TIEPEMEIICHUSI 111 TPSIMOJIMHEHOTO
NIBYOKeHU"
18 Yckopenue cBoOoHOrO najaeHus. OnbiTel [Nanunes http://www.openclass.ru
19 Pemenue 3agau mo reme "YckopeHue cBOOOIHOTO
nageausa"
BIDKEHHE TeJIa, OPOIIEHHOI0 MO YIIIOM K
20 A > OP r https://resh.edu.ru/
TOPU3OHTY
Pemenue 3agau no teme "J[BrmkeHue tena,
21 " https://resh.edu.ru/
OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY
29 JlaboparopHas pabota "VMccrnenoBaHue IBUKEHUS
Tena, OPOIIEHHOTO O] YTJIOM K TOPU30HTY"
23 Pemenne 3agau mo teme "JIBrmkeHue o JSHCTBHEM https://resh.edu.ru/




yCKOpEHUs: CBOOOAHOTO TaieHus"

24 JIBUKEHHE 110 OKPYKHOCTH 1 https://resh.edu.ru/
25 JIuneliHas U yriaoBas CKOPOCTh, IEPHOJ M 4aCTOTa 1 https://resh.edu.ru/
26 CKOpOCTb U YCKOPEHHE NPU IBUKEHUU 110 1 httos://resh.edu.ru/
OKPY>KHOCTHU
27 Pemenue 3aau no teme "JIBukeHne no okpyxHoctu" 1 https://resh.edu.ru/
VYpoxk-koudepennus "PacrnoznaBanue u
28 npUOIMKEHHOE OTIMCAHUE PA3IMYHBIX BUIOB 1
MEXaHUYECKOTO JIBIKCHUS "
29 [ToaroToBka K KOHTPOJILHOU paboTe 1Mo TeMe 1
"MexaHH4eCcKO€e ABHKEHNE U CIIOCOOBI €ro OMUCaHusI"
30 KonTponbHas pabota no teme "MexaHuueckoe 1
NIBIOKEHHUE U CIOCOOKRI ero onucanusa”
31 [TepBrrit 3akoH HetoTona. Bektop cubl 1 http://www.openclass.ru
32 Bropoii 3akon Herotona. PaBHomelicTByrOmas cuia 1 http://www.openclass.ru
33 Tpertwnii 3akon Herotona. Cyneprno3uiusi CH 1 http://www.openclass.ru
34 Cuna ynpyroctu. 3akoH ['yka 1 https://resh.edu.ru/
35 Pemenne 3agau mo reme "Cuta ynpyroctu" 1 https://resh.edu.ru/
JlabopaTtopHas pabora "VccnenoBanue 3aBUCUMOCTH
36 CHWJIBI YIPYTOCTH, BOSHUKAIOUICH B MPYXUHE, OT 1
cTenenu aedopMaiu Ipy>KUHbI"
37 Cuna tpenus. Koadpduunent tpenus 1 https://resh.edu.ru/
38 Jlaboparopnas pabota "Onpenenenue kodhduiueHTa 1
TPEHUS CKOJIbXKEHUS"
JIaGopatopHas pabota "HccnenoBaHue 3aBUCUMOCTH
39 CHWJIBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAaJIbHOTO 1

naBjaeHus"




JIBUKEHHE Tel 110 OKPYKHOCTH IO IEHCTBUEM

40 http.//www.openclass.ru
HECKOJIBKUX CHJT
41 3akoH be obEMHAs cuiia a hit:/fschool
koH bepHyiu u noasEmMHas cuia Kpbul _pi.
pHY A P collection.edu.ru
Ypok-koHpepermus "CoBpeMeHHBIE JICTATSIIbHbIC
42 amnmnaparsl, Cy/ia Ha MOJABOJIHBIX KPBUIbAX, aHTUKPHLIO
Ha CKOPOCTHBIX aBTOMOOUJISAX. J[BIOKEHHE Moe3/1a Ha
MarHuTHOM morymike"
43 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS https://resh.edu.ru/
BIDKCHHE TEJT BOKPYT TPABUTAIMOHHOTO IIEHTPA.
44 A pyr Ip p http://www.openclass.ru
[IepBast kocMu4ecKas CKOPOCTh
45 HepecoMoc ene http://school-
BECOMOCTb U TIEPErPy3KH :
Perpys collection.edu.ru
46 PaBHOBecue maTepuanbHON TOUKU. AOCOJIIOTHO http://school-
TBEPAOE TEJIO collection.edu.ru
47 MowmeHT cuibl. [IpaBuno MOMEHTOB https://resh.edu.ru/
48 VYpok-uccnenoBanue "OnpeneneHne eHTpa TIKECTU
pa3Iu4HbIX TEI"
Nmnynec tena. M3menenne umiyinbca. UMnynbe
49 Y Y . Y https://resh.edu.ru/
CWIBL. YIIPYroe U Heynpyroe B3auMo/IeiiCTBUE
50 3aKOHBI U3MEHEHUS U COXPAaHEHMsI UMITYJIbCa https://resh.edu.ru/
51 PeakTuBHOE IBUKEHUE http://www.openclass.ru
Pemenne 3amau no teme "3aKOH cOXpaHEHUS
52 " P https://resh.edu.ru/
UMITyJbCca. PeakTHBHOE IBUYKEHHE
53 Mexannyeckasi paboTa U MOIITHOCTb https://resh.edu.ru/
PaGota cuibl TSKECTH, CUITBI OCTH Y CHJIBI
54 ) YUpyr https://resh.edu.ru/
TpEeHUs
55 JIaGopatopHas pabota "Onpenenenne padoThl CHIIbI




TPEHMsI IPU PABHOMEPHOM JIBUYKEHUH TeJja 110
TOPU30HTAJILHOM MOBEPXHOCTH"

56 CBsi3b SHEpruM 1 paboThI https://resh.edu.ru/
Jlaboparopras padota "Onpenenenrne paboThI CHUITBI
o7 YOPYTOCTH MPHU MOABEME IPy3a C UCTIOTIb30BAHUEM 1
HEIOABMKHOTO U ITOABHKHOT0 0JI0KOB"
58 [ToTrenumansHas SHEPTHS https://resh.edu.ru/
59 Kunernueckas sneprus. Teopema 0 KHHETHYECKOMN https://resh.edu.ru/
SHEPTUHU
50 3aK0H W3MEHEHUS U COXPAHECHUS MEXaHHIECKOM httos://resh.edu.ru/
SHEPTUU
61 Pemenne 3aga4y mo teme "3ua1<0HLI I/ISI‘\‘/[eHeHI/ISI u https://resh.edu.ru/
COXPAaHCHUS MEXaHHUECKON SHEPTHH
62 [ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
"B3zaumopelictBue Tea. 3akOHbI COXpaHeHus"
63 KonTtponbHas padoTa o Teme "B3aumonelicTBue Ted.
3aKOHbI COXpaHeHus"
Koneobarensnoe nsuxenne. OCHOBHEBIE
64 XapaKTEPUCTUKU KOJICOaHUH: TIEPHO/I, YaCTOTa, https://resh.edu.ru/
aMIUIUTYy/1a
MatemaTuuecKkuil U IPY>KUHHBIN MasiTHUKHU.
65 JlaGopaTtopHas pabora "VccnenoBanue 3aBUCUMOCTH 0.5
nepuo/ia KojebaHuii rpy3a Ha HUTU OT JUIMHBI HUTH"
JlaboparopHas padota "HccrnenoBanue 3aBUCIMOCTH
66 nepuo/ia KojiebaHuil Mpy>KMHHOTO MasiTHUKA OT 1
Maccel rpysa”
67 I"apmonnueckue konebaHus https://resh.edu.ru/
68 JIaGopatopHas pabota "M3mepenue ycKopeHus 1




CBOOOIHOTO TajgeHus"

3aryxaromue Koyuebanus. Beinyx1eHHbIE KOJIeOaHusl.

69 PesoHaHC https://resh.edu.ru/

70 [IpeBpaienue sHEPrun Ipu KOJIeOATEIILHOM http://s.chool-
JIBH>)KEHUHU collection.edu.ru
VYpoxk-uccnenopanue "[IpoBepka HE3aBUCUMOCTH

71 repuoja KojiebaHui rpysa, MOABEIICHHOTO K JICHTE,

OT Macchl rpy3a”

72 MexaHndecKkue BOJIHBL: IPOJOJIBHBIE U MIOTIEPEYHbIC http://www.openclass.ru
CBolicTBa MEXaHWYECKUX BOJIH. J[JIMHA BOJIHBI U .

73 CKOPOCTB €& pacrpoCTpaHeHus! Ditps://resh.edu.ru/

74 VYpok-uccnenosanue "Habmonenne nureppepenunu
U JAU(pakIUy BOJIH Ha IOBEPXHOCTHU BOJIBI"

75 Ypoxk-koHpepenius "MexaHnuecKre BOJHBI B
TBEPAOM Teie. CeicCMUYECKHE BOTHBI"

76 3ByK. PactipocTpaneHnne u oTpakeHue 3ByKa http://www.openclass.ru

77 Pemenne 3agaud mo reme "3ByK"

Ypok-uccienoBanue "IKCEpUMEHTAIBHOE

78 OIIpE/IETICHUE TPAaHUILL YACTOTHI CIABILIUMBIX 3BYKOBBIX
Kojebanuit"

79 I'poMKOCTB 3ByKa M BBICOTA TOHA. AKYCTUYECKUN http://www.openclass.ru
pe30HaHcC.

80 Ypok-uccnenoBanue "HabmoneHne u o0bsScHeHHE
aKyCTHUYECKOTO pe3oHaHca"

Wudpassyk u ynbrpa3Byk. Konpepenuus

81 "Hcnosb30BaHuE yabTpa3ByKa B COBPEMEHHBIX
TEXHOJIOTHX"

82 DNEKTPOMAarHUTHOE M0JIE€ U AIEKTPOMArHUTHBIE http://www.openclass.ru




BOJIHbI

83 CBoiicTBa AIIEKTPOMATHUTHBIX BOJTH https://resh.edu.ru/
Ypok-koHpepermus "[lkana 3meKTPOMAarHUTHBIX

84 BOJIH. Mcniosib30BaHue 3JIEKTPOMArHUTHBIX BOJIH JUTSI
coToBoi1 cBs3u. Pagnonokanus. Kocmuueckas cBsizb "

85 Pemenue 3amau HauonpezleneHHe YacCTOTHI U JJIUHBI httos://resh.edu.ru/
AIIEKTPOMArHUTHON BOJTHBI

86 DneKkTpoMarHuTHas mpupoja ceeta. CKOpocTh CBeTa http://www.openclass.ru

87 BonHoBbIe cBOMCTBA cBeTa: HHTEphEpEHITUS U http://school-
mudpakims collection.edu.ru
JlyueBas MOJIenb CBETA M TEOMETPUYECKAsT ONTHKA. http://school-

88 Hcrounuku cBera collection.edu.ru
[IpsimonuHelHOE pacpoCTpaHEHHUE CBETA. 3aTMEHHUS http://school-

89 Counnia u JIyHsl collection.edu.ru

90 3akoH oTpaxkeHus cBerta. [Imockoe 3epkano https://resh.edu.ru/

01 [TocTpoenne n3obpaxeHuii, cChopMHUPOBAHHBIX httos:/resh.edu.ru/
3epKajJIoM

92 [Ipenomienue cBera. 3aKOH MPEIOMIICHUS CBETA. httos://resh.edu.ru/
[TonHoe oTpakeHue cBeTa.
JlaGopaTtopHas pabora "VccnenoBanue 3aBUCUMOCTH

93 yria NpejIoMIICHHs OT YIiia MaJieHusl CBETOBOTO Jy4a
Ha FPaHMILIE «BO3AYX-CTEKIO»"

94 Ypok-uccienoBanue "AHanuz U 00bSICHEHHE
ONTHYECKOTO MUpaxa"
VYpoxk-koHpepenuus "Mcnoab3oBaHne NOIHOTO

95 BHYTPEHHETO OTPaKEHUSI: CBETOBO/IBI,
ONTUKOBOJIOKOHHAS CBSI3b"

96 JIun3za, X011 dy4eil B TUH3E https://resh.edu.ru/




97

®opmysia TOHKOH JIMH3BI

https://resh.edu.ru/

Jlaboparopuas padota "Onpenenenue (HOKyCHOTO

98 pacCTOsIHUS U ONTHYECKOW CHIIBI COOMpAIOIIeH
JIMH3EL"
ITonyuenne n300paXkeHUH ¢ IOMOIIBIO COOMPAIOIIEH
99 o Up p https://resh.edu.ru/
Y PacCenBaOIICH JIMH3
Ypoxk-koudepennus "Ilpuniun aeicTBus
100 ONTUYECKUX MPUOOPOB (MUKPOCKOII, TENECKOTI,
(dboTtoarnmapar)"
I'ma3 xak ontuyeckas cucreMa. bim3opykocTs 1
101 PYK http://www.openclass.ru
TATEHO30PKOCTh
Paznoxxenue G6enoro ceeta B criekTp. ONbITHI
102 HproTona. CnokeHue CrieKTpaabHbIX IIBETOB. http://www.openclass.ru
Hucnepcus cBeta
Ypoxk-nipaktukym "Habmronenne u 00bsicHEHNE
103 OTIBITOB TIO PA3JIOKEHUIO OEIOTO CBETA B CIIEKTP.
[Tonydyenue 6emoro nBeTa Mpu CI0KEHUU 1IBETOB"
http://school-
104 Omnblitel Pe3epdopaa u mianeTapHas MOJENIb aTOMa )
pdopn p A collection.edu.ru
IToctynatel bopa. Moaens atoma bopa. Ucnyckanue
105 Y p p Y https://resh.edu.ru/
M IIOTJIOIIEHHE CBETA ATOMOM.
. http://school-
106 KBanTsl. JInHeHyaThIe CIIEKTPHI )
collection.edu.ru
107 Ypok-npaktukym "HabnroieHue CrIomHbIX U
TUHENYaThIX CIEKTPOB U3MYYSHHS U UCITyCKaHUs"
108 PagnoaktuBHOCTh. Anb(a-, 6eTa- u raMma-u3ny4eHus http://www.openclass.ru
Crtpoenue aToMHOTO siipa. HyknoHHas Moenb
109 p P https://resh.edu.ru/

ATOMHOTO sApa




http://school-

110 PannoaxtuBHbIE TIpeBpalieHust. M130Tonbl )
A beppaill collection.edu.ru
http://school-
111 Ilepuon monrypacmamga -
proa yp A collection.edu.ru
Ypok-koHpepenus "JleiicTBre paanoaKTUBHBIX
112 M3JIy4YEHUH Ha KUBbIE OPraHU3Mbl. 3aluTa OT
PaAMOaKTUBHOIO U3ITy4eHHs "
SlnepHble peakMy. 3aKOHbBI COXpaHEHHUs 3aps10BOro
113 p P P P https://resh.edu.ru/
M MacCOBOI'0 YHCET
OHeprus cBA3M aTOMHEIX Aaep. CBSI3b Macchl U
114 p p https://resh.edu.ru/
SHEPTHH
Pemenne 3amau no Teme "AnepHbIe peaKkInm.
115 " P P https://resh.edu.ru/
DHeprus CBA3U
Peaknuu cunTesa u nenenud aaep. Uctounukn
116 . p http://www.openclass.ru
sHepruu CoJiHIa U 3BE3]T
117 Ypoxk-koubepennus "SAnepHas I3HEpreTUKA.
DKOJIOTHYECKHE TIPOOJIEMBI SIEPHON SHEPTeTHKHU "
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEMeE
118 "Konebanus u BoaHbl. CBETOBBIE U KBAHTOBLIE
SIBJICHUS"
119 KontponbHas padoTa o teme "KosebaHus 1 BOJTHBI.
CBeTOBBIE U KBAHTOBEIE SBJIEHUS"
Pemrenune pacueTHBIX IO TeMe "MexaHHUECKOE
120 1?, https://resh.edu.ru/
IIBHOKEHUE
Pemrenne pacyeTHBIX M KaUeCTBEHHBIX 3a7a4 110 TEME
121 " pv " https://resh.edu.ru/
BzanmoneiicTBue Ten
Pemrenne pacyeTHBIX M KaYeCTBEHHBIX 3a7a4 110 TEME
122 P https://resh.edu.ru/

"3aKOHBI COXPAHEHUS YHEPTUU U UMITyJIbca"




123 JIaboparopHble pabOThI 10 TeMe "MexaHrnuecKoe 1 1
nBrOKeHue"
JIaboparopHbie paboThI 10 TeMe ""B3anMopeiicTBre
124 o 1 1
195 JIaboparopHubie padboTsl 1o Teme "lIpocTeie 1 1
MEXaHU3MBbI"
Pemienne pacyeTHBIX M Ka4E€CTBEHHBIX 3a/a4 110 TEME
126 "Temnosbie mporeccs” 1 https://resh.edu.ru/
Pemrenne pacyeTHBIX U KaYE€CTBEHHBIX 3a/a4 110 TEME
127 " P " 8 1 https://resh.edu.ru/
Brnaxnocts
Pemenne pacyeTHBIX M Ka4E€CTBEHHBIX 3a/a4 110 TEME
128 " . 1 https://resh.edu.ru/
KII] TenmoBbIX ABUTATENEH
Pemenne pacyeTHBIX M Ka4E€CTBEHHBIX 3a/a4 110 TEME
129 " P " 8 1 https://resh.edu.ru/
3aKOHBI IOCTOSIHHOTO TOKA
Pemenune pacueTHbIX U Ka4ECTBEHHBIX 3a/1a4 110 TEME
130 "KTIJ] 571eKTpoyCTaHoBoK" 1 https://resh.edu.ru/
131 JlaGopaTopHbie pabOThI 10 TeMe "3aKOHBI 1
MOCTOSIHHOTO TOKa"
132 JlaGopaTtopubie paboTsl 1o Teme "CBeTOBbIE sBJICHUS " 1
133 PaboTa ¢ Tekctamu 1o Teme "3aKOHBI COXpaHCHHS B 1
MexXaHuke"
134 Pabota ¢ Texctamu o Teme "Konebanus u BoaHBI"
135 Pabota ¢ Tekctamu o Teme "CBeToBbIC SBICHUS"
136 PaGora ¢ Tekctamu no Teme "KBaHTOBas U sepHas 1
¢uznka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 24.5




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

®dusuka: 7-i knace: yueonuk / .M. Tlepoimikun, A.U. UBaHoBs. - 2-¢ u3s.,
crep. - Mockaa : [Ipocsemienne, 2022.

®uzuka: 8-i knacc: yueonuk / .M. Ilepsikun, A.W. UBanoB. - Mocksa:
IIpocsemenue, 2021.

®dusuka: 9-it knace: yueonuk / .M. Ilepwimikun, E.M. I'yrauk, A.W. NBaHOB,

M.A. IlerpoBa. - Mocksa: [Ipocsemienue, 2021.

METOANYECKHUE MATEPHUAJIBI 1JIA YUUTEJIA

1. Tennenmreiin JI.O., Kupuk JI.A., I'enbdrar .M. 3agauu o ¢puszuke ajs
OCHOBHOM IIKOJIBI ¢ TpuMepamu petiennil. 7-9 knaccol. - C.: MJIEKCA, 2022.
2. lHTepakTUBHBIE METOAMYECKHE Keilchl. Pu3uka. [lorpenHocTs u3MepeHus.
Ee yder B akcriepuMeHTanbHbIX uccienoBanusax / I'.I°. Hukudopos, M.A.
[Tuenkuna, H.B. Aunpeesa. — I[loptan «Enunoe conep:kanue o01iero
obpaszoBanus https://content.edsoo.ru/case/subject/9/.

3. EcTecTBeHHO-Hay4YHAasl TPaMOTHOCTh: COOPHUK ATAJIOHHBIX 3aIaHHM.
Beimyck 2: yuebHOe mocobue st odmieoOpa3zoBaTenbHbix opranu3amuii / I'.C.
Kogsanesa, A.1O. Ilentun, H. A. 3arpanuynas u ap.; noxa pen. I'. C.

Koganesoii, A. 1O. Ileatuna. — M. ; CII6.: IIpocBemenue, 2021.



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

1. https://resh.edu.ru/

2. http://www.openclass.ru

3. http://school-collection.edu.ru

OIIMCAHUE MATEPUAJIBHO-TEXHHUYECKOI'O
OBECHEYEHMUSA OBPA3OBATEJIBHOI'O ITPOLECCA:

1. udposas maboparopust «ApXuMen»
2. JJabopatopus « L-mukpo»

3.000pynoBanue rpanToBoro npoekta «IIpodookcy», ucnonbp3zyemoe Ha ypoKax:

JlaGopaTtopust
WHTEPHETA BEIEH

OGpa3oBaTeabHblii Ha6op "YMmublii Jlom MoTuk M2" 6 mr.

Cocra: Kontpomnep MoTuk 32 A v2.0 Ga30Bas KOMIUICKTALHs, ILIaTa
pactmupernss MGB-DA20 RJ-9 V2.0, mnara pactmmpenust [2C pazsem RJ-9
MGB-D14, moayns nByx pene MGR-2 ¢ paszsemom RIJ-9, narumk
ocserieHHocTH MGS-L75 pazsem RJ-9 (BH1750), matuuk TemilL., BJIaXH.
Bo3nyxa u arMm. naBiaeHus MGS-THP80 passem RJ-9 (BME280), natumk
paccrostaus azepubiii MGS-D20 passem RJ-9 (VL53L0X)

Muxpocepsornpuboa TowerPro SG90 DIGITAL SERVO, natuuk nert.opr.
Coen. u sxBuB. Konr. CO2 (CO2eq) MGS-CO30 paswem RJ-9 (SGP30),
monyinb RGB ceeronnoga MGL-RGBI ¢ pazsemom RJ-9, nnata nutanus ¢
KIeMMHBIMUA KoJonkamu Power Hub Cl, martumk nBera, OCBEHIEHHOCTH,
npubmmkennss u xkectoB MGS-CLM60 paspém RJ-9 (APDS-9960),
amnepmerp 10A (40x40), PBS-28B-W, Knonka antuBannanbHas OFF-
(ON) (2A 250VAC) IP66 Waterproof, monynp rpaduueckoro LCD
muctuiess MGB-LCD12864 128x64 ¢ pazsemom RJ-9, natunk 3Byka MGS-
SND504-A7 ¢ pazsemom RJ-9 (INMP504/INMP510), monyns AuHaMuKa
MGB-BUZ1 ¢ pa3zsemom RJ-9, natuuk npoteuku Boasl MGS-WT1-Al ¢
pazbeMoMm RJ-9, natumk mmamenn MGS-FR403 UK c¢ passemom RJ-9
(TSL25403), amantep MGA-FIX1, mxamnep, 6ok nutanus 12B 3A.

Oopa3oBarenbubliii Ha0op "lIkoabHAs MeTeoCTaHUMSA HoTux M2" 1
IIT.

CocraB: bnok ympaBieHuss W  CBA3M, HabOp ONTHYECKUX H
METEOPOJIOTUYECKUX JAaTYMKOB, KOPIYC C Mpo3payHoi Kkpeimkoid Gainta




G223C, xonrpomnep MoTukR 32 A v2.0, nnara pacmupenus MGB-DA20
RJ-9 V2.0, mnara pacmmmpenus [2C ALl ADS1015 pa3zsem RJ-9 MGB-
D1015, apantep nutanust Opouta VD-314, natunk ocBemenHoctd MGS-
L75 passem RJ-9 (BH1750), narumk ynpTpaduosIeTOBOTO HW3IY4YECHUS
MGS-UV60 pazsem RJ-9 (VEML6075), naTuuk Temreparypsl, BIaKHOCTH
Bo3ayxa u arMmocheproro npaBineHuss MGS-THP80, marumk moxas
UMITYJIbCHBIN, TATYMK CKOPOCTH BETPA UMITYJIbCHBIN, TaTYNK HAMIPABICHHS
BETpa PE3UCTUBHBIN.

Oo6pa3oBarenbublii Haoop " Junamuka MoTuxk M1" 6 mi.

CocraB: Motopnas miara MGB-MDYNI1 nabopa «/lunamukay, BepxHss
mmata MGB-MDYNI1 na6opa «/IuHamukay, kontpomiep MoTux 32 B,
mwiara pacmmpenuss MGB-12C63EN RJ-9 V1.0EN c¢ 12C xabom, Mmoayis 9-
OCEBOTO aKcelepoMmeTpa, Trupockomn, marHeromerp MGS-A9, wmoxymnb
munamuka MGB-BUZ1 ¢ pazsemom RJ-9, monyns RGB cBetonnona MGL-
RGBI c¢ pazsemom RJ-9, natunk paccrosnus nazepusiiit MGS-D20 pazbem
RJ-9

OopasoBarenbHblii Ha0op ""CraproBbiii M4'" 6 .

Cocras: Ilmarpopma u3 axpmma, Kourpomrep MoTuk 32A, Ilmara
pacmupenust RJ-9 MGB-12C62EN - 63EN, Moayne asyx pene MGR-2EN.
Hatamk ocBemennoctn MGS-L75, JlaTuyuk Tewmil., BIAXHOCTH M aTM.
nasinennss MGS-THP80, Jlatunk Temriepatypbl U BiIa)KHOCTH TOYBBI MGS-
THIS50, Moayne RGB csetomnon MGL-RGBL1.




