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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO o0OIIEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUH U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
yrayoJIEHHOM YPOBHE OCHOBHOM 00pa30BaTeNbHOM MPOTPaMMBbI, MPEICTABICHHBIX
B ®I'OC 00O, a Takxke ¢ yuétom (enepanbHON padoyeil mporpaMMbl BOCTIUTAHUS
u Konneniuu npenoaaBanus yueOHoro npeameta «Dusukay.

Copepxanue mnporpaMMbl 10 (U3UMKE HANPABICHO Ha YJIOBJIETBOPEHHUE
NOBBILIEHHBIX 3alpPOCOB O0YyYarolIuXcs, CTpeMsIlUxcsi K Oosee riayOoKomy
OCBOCHUIO (M3MYECKUX 3HAHUM, W Ha (HOPMUPOBAHHUE E€CTECTBEHHO-HAYUHOU
rpaMOTHOCTH oOydyaromuxcs. B mporpamme 1mnmo (Qusnke  yYUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzauuu TpedoBanuiik I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEJAMETHBIM pe3yJbTaTaM 00yUYeHUs, a TaKXKe
MEXIIPEMETHbIE CBSA3W €CTECTBEHHO-HAYYHBIX yYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢u3uke ycraHaBIMBAET pacnpeaeieHe yueOHoro Marepraia
no rogaMm o0yyeHus (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEHUs TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJICPXKAHUA U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usmke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO y4eOHOMY MPEMETY.

®uzrka SBISIETCS  CHCTEMOOOpPA3yIIIMM [UJIsi  €CTECTBEHHO-HAyUHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHEH, acTPOHOMHEH H (PU3HUECKOMN
reorpadgued, BHOCUT BKJIAJ B €CTECTBEHHO-HAyYyHYI0 KapTUHY MHUDpA,
npenocTaBiIsieT Haubornee sICHble O0O0paslbl MPUMEHEHUS HAy4YHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYECHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro oOpa3oBaHHUS B CTPYKTYype OOIIETO
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
WHTEpEca K HayKe y 00yJaromuxcsl.

N3yuenune Qusukn Ha yrioyOnEHHOM YypOBHE TMPEIONIaracT YBEPEHHOE
BIIJICHUE CIEAYIOIINMU KOMIIETEHTHOCTSIMU, XapaKTepU3yIOIUMHU
€CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

HAy4YHO OOBSICHATH SIBIICHHUS,

OLICHUBATh U MIOHMUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEI0BaHUS;

UHTEPIPETUPOBATh JIaHHBIE M HCIIOJIb30BaTh HAYYHBIE JOKa3aTEIbCTBA MJIS
MOJTyYEHHUS BBIBOJIOB.

lenn wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojaBanusi ydyeOHoro mnpeamera «®Dusukay B
oOpa3zoBaTeibHbIX oOpranusanusx Pocculickoit ®exaepanuu, pealn3yrOUUX



OCHOBHBIE  00111€00pa30BaTeNIbHbIE MPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Konnerun Munucrepctsa npocsemienus Poccuiickoit denepanuu (mpoTokon ot 3
nekadps 2019 r. Ne [TIK-4BH).

Henu u3zydyeHust GU3MKU HA YriIyOJIEHHOM ypOBHE:

pa3BUTHE HWHTEpPEeca W CTPEMJICHHS OOydYalolUXCs K HAyYHOMY H3yYEHHUIO
MIPUPOJIBI, PA3BUTUE X UHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJE TMO3HAaHHA M (HOPMUPOBAHHE
MCCJIEIOBATEIILCKOTO OTHOIIEHUS K OKPYKAIOIINM SIBICHUSIM;

(dopMupoBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa M3ydeHHUs OCHOB
CTPOCHHS MaTepuu U (HyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dopMupoBaHUE YMEHUH TPUMEHATh (UIMYECKUE 3HAHUS W HAyYHBIC
J0Ka3aTeNbCTBA ISl OOBSICHEHHS OKPYKAIOIIUX SBICHUI;

dopMupoBaHue TMpEACTaBICHUN O ponu (U3UKU [ Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU W TEXHOJIOTHIA;,

pa3BuUTHE NpPEJCTaBICHUHA O BO3MOXHBIX  cepax  Oymymiei
NpodeCCUOHATBHON JIEATEIBHOCTH, CBSI3aHHOW C ()M3HMKOW, TMOATOTOBKA K
JalbHEHIIIeMy O0yYSHHUIO B 3TOM HarpaBJICHUH,

GopMupoBaHUE TOTOBHOCTH K JallbHEHIIEeMYy W3y4eHHIO (QU3UKA Ha
yriIyOJIEHHOM YpOBHE B paMKaX COOTBETCTBYIOUIMX MNpoduiield oO0ydeHus Ha
YPOBHE CpeHET0 00111ero 00pa3oBaHuUs.

JlocTI)KeHHEe 3TUX LieJiedl mporpaMMbl IO (U3MKE HAa YPOBHE OCHOBHOT'O
o01iero oopa3oBaHusl 00eCIEUNBAETCS PEIICHUEM CIIEAYIOIUX 3a/1ay:

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

npuoOpeTeHne YMEHHUI aHATU3UPOBATh U OOBICHATH (DU3NUYECKHUE SIBICHHS Ha
OCHOBE M3yYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METO/IOB PEILICHUs PACUETHBIX U KaUeCTBEHHBIX 3aja4, TPeOYyIOmux
CO3/IaHHS U HCIOJB30BaHUS (U3MUYECKUX MOJEJeH, BKIIOYas TBOPYECKUE U
MPAaKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H;

pa3BUTUE MCCIEAOBATEIbCKUX YMEHUN: HAOMIOJaTh SBICHUS U HU3MEPATH
(u3nyeckre BETWUYMHBI, BBIBUTATh THIIOTE3bl U MpejiaraTh SKCIIEPUMEHTAIbHBIE
CHOCcOObI UX MPOBEPKH, IUIAHUPOBATh U MPOBOJIUTH OMBITHI, SKCIEPUMEHTATbHbIE
MCCJIEIOBaHMS, aHATTM3UPOBATh IMOTYUYCHHbIE JaAHHbIC U JIEJIaTh BBIBOJIBL;

OCBOCHHE NPUEMOB paboThl ¢ WHMOpMaNKel (U3NIECKOTo COMep KaHMs,
BKJItOYasi UH()OPMALIUIO O COBPEMEHHBIX TOCTHKEHUSIX (QU3NKH, UHTEPIPETALUs U
KPUTHUYECKOE OLIEHUBAaHUE HHPOPMAIIHH;

3HaKOMCTBO CO cepaMu NMpodeccuOHATbHON AESITeTbHOCTH, CBA3aHHBIMHU C
(GU3MKON, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTHXCHHSIX
bu3nYeCKON HayKH.



Ha wusyuenue ¢usuku (yriyOn€HHbIA ypOBEHb) Ha YPOBHE OCHOBHOIO
oOmrero o6pazoBanusi otBoautcs 340 udaco: B 7 kinacce — 102 yaca (3 vaca B
Henemo), B 8 kimacce — 102 gaca (3 ygaca B Heaenro), B 9 kimacce — 136 ygacos (4
yaca B HEJICIIIO0).



COIEPKXAHUE OBYYEHUA
7 KIIACC

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

dusnka — Hayka O mnpupoje. SBieHUss TPUPOILI (PIEMEHTHI COAEPIKaHUS,
BKJTIOUAIOIINE MEXMpPEeAMETHbIE CBs3u). Dusznueckue SBICHUS: MEXaHUUYECKUE,
TEIUIOBBIE, JICKTPUUECKNUE, MATHUTHBIE, CBETOBBIC, 3BYKOBHIC.

O®uznyeckue Beau4yuHbL. Pa3mepHocTh. EnMHULBI (U3MYECKUX BETUYMH.
N3mepenune Qusnueckux BenuuuH. OTanonbl. Dusnueckue mnpubopsl. Ilena
nenenus. [lorpemnocts u3Mepenuii. [IpaBuna Ge3omacHoro Tpyaa npu padore
nabopaTopHeIM 00OpyAoBaHUMEeM. MexayHapoaHas cuctemMa eauHull. [lepeBon
BHECUCTEMHBIX eAuHuUIl B equHuibl CH.

Kak ¢wusmka wu Jpyrue ecTeCTBEHHbIE HAayKH HW3y4YalT MPUPOY.
EcrecTBeHHO-HayUHBI METOJ TO3HAHMS: HAOJIOJACHUE, MMOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIJIBIIKCHUE THIIOTE3, SKCIIEPUMEHT 10 TIPOBEPKE TUIOTE3, OOBICHECHUE
HaOroaeMoro siBiaeHus. Onucanue Gu3nuecKkux sIBJICHUN ¢ TTOMOITBI0 MOJICIICH.

Jemoncmpayuu.

MexaHuyeckue, TEIUIOBBIE, JJICKTPUUYECKHE, MAarHUTHBIC, CBETOBBIC,
3BYKOBBIE SIBJICHUSI.

Oduznyeckue NpuOOpPHl U MPOIEAypa MPSMBIX HU3MEPEHUN aHaJOTOBBIM U
U (QPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenue 1EHbI IeICHUS IIKAJIbl U3MEPUTETHLHOTO MpUOopa.

N3mepenne pacCTOSTHUM.

N3mepenue miomanu u 00bEMa. MeTo 1 ajgeTKH.

N3mepenne BpeMeHU.

N3mepenune 00bEMa )KUAKOCTH U TBEPIOTO Tea.

Onpenenenue pa3MepoB MalbIX Tell. MeTo psaoB.

[IpoBenenne wuccaenoOBaHUS IO MPOBEPKE THUIOTE3bl: NAIBHOCTH IOJETA
IapuKa, myreHHOro0 TOPU30HTAIIBHO, TeM OO0JIbIle, YeM OOJIbIIIe BHICOTA ITyCKa.

Paznea 2. IlepBoHayajibHbIE CBeJI€HNSI 0 CTPOCHHMHU BelllecTBA.

CrpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbl, UX pa3Mepbl U Macchl. ONBITHI,
JIOKA3bIBAIOIIHAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkeHne dactul] BemiecTtBa. CBsi3b CKOPOCTU JIBDKEHHUSI 4YaCTHUI[ C
temrneparypoil. bpoyHoBckoe nBmxenue. Jduddysus. BzaumopeiicTBue wyactuil
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN U TBEPABIX
(kpuctamnueckux) Teia. B3auMocBsi3b MEX]y CBOWCTBAMU BEIIECTB B Pa3HbIX



arperaTHhIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISpPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

HaGmonenune nuddysuu.

HaGmonenue siBneHuit, 0OBACHIIONUXCS MPUTSHKEHUEM WM OTTAJIKMBAaHUEM
YaCTHUIl BELIECTBA.

Jlabopamopnule padbomot u onvimot.

OrneHka quaMeTpa aroMa METOJIOM PS0B (C UcToyib30BaHUeM GoTorpaduit).

OnbIThI 0 HAOIOICHUIO TEIIJIOBOTO PACHTUPEHUS Ta30B.

OnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.

Paznen 3. /IBu:keHHe U B3aUMOIECTBHE TeJl.

Mexannyeckoe nBuwxeHue. Ilyte u mnepememienue. PaBHOMepHOe U
HepaBHOMepHOe JaBukeHue. CBOOOHOE TajeHUE KaK MpUMEpP HEPaBHOMEPHOTO
nBrokeHus Ttes. CxopocTth. CpenHsis CKOPOCTb NMPU HEPABHOMEPHOM JBHXKEHUH.
Pacuér nmyTu v BpeMeHU JABUKEHUS.

I'paduku 3aBucMMOCTEl BEJIMYWH, ONUCHIBAIOIIMX JBMXeHUe. OOmme
MOHATUS 00 OTHOCUTEIBLHOCTH JBMKEHUSA. CIOXKEHHE CKOpPOCTEH I Ted,
JOBKYIIUXCS TTAPaAJLIEIBHO.

SBneHne wHepuuu. 3aKOH WHepuUuH. B3anmoneicTBue Ten Kak IMpUYMHA
U3MEHEHNs CKOPOCTH JBWXEHHUsS Tel. Macca Kak Mepa HHEPTHOCTH Teja B
NOCTYNAaTeNbHOM JBWKEHUHU. IlnoTHocTh BemiectBa. CBA3b IUIOTHOCTU  C
KOJIMYECTBOM MOJIEKyJd B enuHuie oObéMa BemiecTBa. CMecH U CIUIABBI.
[ToBepxHOCTHAS ¥ TUHEWHAS TUIOTHOCTb.

Cuiia Kak XapakTepucTUKa B3auMonecTBus Tesl. Cuia yrnpyrocTd M 3aKOH
I'yka. 3mepeHue Cuibl ¢ MOMOIIBIO JUHAMOMETpA. SBIICHUE TATOTEHHUS U CHUa
TsokecTd. Cuia TSKeCTH Ha Apyrux IaHerax. Bec tena. HeBecomocts. CrioxkeHue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoil. PaBHoneiicTBytomas cuil. Cuiia TpeHusl.
TpeHune CKONbBXKEHUSI U TPEHUE IOKOs, BA3KOE TpeHHE. TpeHue B MNPUPOAE H
TEXHUKE.

Hemoncmpauuu.

HaGmronenre MexaHU4eCcKOoro JBIKEHUS TeTa.

N3mepenue ckopocTu MPSIMOJIMHEUHOTO IBUKEHUS.

HaGmronenvie siBieHUsT HHEPIIUH.

HaGmronenne n3meHeHns CKOPOCTH MPU B3aUMOJICHCTBUA TE.

CpaBHeHuE Macc Mo B3aUMOJICUCTBUIO TEII.

CrnoxeHue cuJjl, HallpaBJIE€HHbBIX 110 OJJHOM MPSMOM.

Jlabopamopnwie padbomot u onvimol.



OnpeneneHue CKOPOCTH PABHOMEPHOTO JBHKEHUS (IIapuKa B >KUIAKOCTH,
MOJIEJIN AJNEKTPUUYECKOI0 aBTOMOOUIIS U TaK J1ajiee).

Onpenenenue cpeaHeld CKOPOCTH CKOJIBKEHHS OpycKa WM IIapuka IIo
HAKJIOHHOU IIOCKOCTH.

OrnpeneneHue MIOTHOCTH TBEPAOTO TEIA.

OnbITEI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh pacTsbkeHus (aedopmarun)
MPYKUHBI OT MIPUIIOKEHHOM CHIIBI.

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

Pasnen 4. JlaBinenue TBEPABIX TeJl, KUAKOCTell U ra3oB.

Hasnenue. Cuna gaBienus. CnocoObl yMEHBIICHUS U YBETUUYCHUS JaBICHUS.
JlaBnenue rasza. 3aBUCUMOCTb JaBJieHUs Ta3a OT O00BEMAa W TEMIEpaTyphl.
[lepenaya naBneHusi TBEPABIMU TeJIAMHM, KUAKOCTAMH U razamu. 3akoH [lackars.
[THeBMaTHUECKUE MAITUHBI.

3aBUCUMOCTh  JIABJICHUS  JKUJIKOCTH  OT  TJIYOWMHBI  TIOTPY>KCHUS.
I'mapocratnueckuit  mapagokc. CooOmiaronuecs cocyapl. [ 'mapaBinueckue
MexXaHU3MBbI. Vcnonb30BaHHe BHICOKMX JIABJICHUM B COBPEMEHHBIX TEXHOJIOTHUSX.
Y CcTpoCTBO BOIOIPOBOIA.

Atmocdepa 3emun u atmocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
BO3AymHON 00osouku 3emin. OmbiT Toppuuennu. M3mepenue arMochepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJI€HUS OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 115t U13MepeHus: aTMOCHEPHOTro JTaBICHUSI.

JlelicTBHE KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Teyo. BrITankuBaronias
(apxumenoBa) cuiia. 3akoH Apxumesa. Y cIoBUE BO3SHUKHOBEHHUSI BHITATKUBAIOIIEH
(apxumenoBoii) cwibl, nmoarekanue. [InaBanue ten. Bo3ayxomiaBanue.

Jemoncmpauuu.

3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHuUs )KUJIKOCTBIO U Ta30M.

Coobmaromyecst COCYIbI.

I'mnpaBanyueckuit mpecc.

[IposiBnenue nericTBrst aTMOC(HEPHOTO TABICHHSL.

Cudon.

3aBUCUMOCTh BBITAIIKMBAIONIEH CHIIBI OT 00bhEMa MOTPYKEHHON B YKHJIKOCTh
YacTH Teja U TUIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

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

Jlabopamopnwie padbomot u onvimol.



HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJAE OT 00bEMaA MOTPYXKEHHOU B
KUJKOCTh YaCTH TeJa.

Ornpenenenue BBITAUIKMBAIONIEH CHIIBI, IEUCTBYIOLIEH Ha TEJIO, MOIPYKEHHOE
B JKHUJKOCTb.

IIpoBepka HE3aBUCUMOCTHM BBITAIKHABAIOIICH CWIIBI, JEUCTBYIOLIEW Ha TEIO B
KUJKOCTU, OT MACChI TeJA.

OneITel, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAJIKHBAIOIIEH  CHUJIBL,
JEUCTBYIOIIEH HA TEJIO B KUIKOCTH, OT 00BbEMA NOTPYKEHHON B JKUJKOCTh YaCTH
T€Ja U OT IUNIOTHOCTH KUAKOCTH.

KoHcTpynpoBaHue apeoMeTpa MM KOHCTPYMPOBAHUE JOJIKU U ONPEIEIICHHUE
€€ rpy30n0AbEMHOCTH.

Paszpnen S. PaGora u MOIIHOCTB. JHEpPrus.

Mexanudeckasi padboTa JUisl CUJI, HAPABJIECHHBIX BIOJb JUHUN IEPEMEILICHHUS.
MomHOCTS.

[IpocTbie MexaHM3MBI: pblYar, BOpPOT, OJIOK, TOJHUCIACT, HAKJIOHHAS
IJIOCKOCTh, HOXKHUYHBIN MexaHn3M. MoMeHT cuiibl. PaBHOBecue poluara. [IpaBuio
MoMeHTOB. [IpumeHeHue mnpaBwiia paBHOBECHs pblyara K OJOKy. «3050TO€
npasmiio» mexanuku. KIIJ npocteix MmexanusmoB. [IpocTbie MexaHU3MBbI B OBITY,
TEXHHUKE, )KUBBIX OpraHU3Max.

Mexannyeckass dHepruss. KuHeTMdeckas M NOTECHUHAIbHAS JHEPIUS.
[IpeBpaleHne 0THOTO BHUJIa MEXAaHUYECKOW IHEPTUH B IPYTroi. 3aKOH COXPAaHEHHU S
Y IIPEBPAILEHUS YJHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IprmMepsl IPOCTBIX MEXAaHU3MOB.

Jlabopamopnuie pabomot u onvimot.

HccnenoBanne yCcioBU paBHOBECHS phlyara.

N3amepenne KIIJI HaKITOHHOM MIIOCKOCTH.

W3ydenue mpaBuiia pbryara Jjsi HOJBUKHOTO U HEMOJBUKHOTO OJIOKOB.

Onpenenenue KII/[ moaBuxHOro M HEMOABUAKHOIO OJIOKa.

Onpenenenue pabOTHl CHIIBI YIPYTOCTU MPHU MNOJBEME IPY30B MPHU MMOMOILH
MOABUKHOTO OJIOKA.

N3ydenne 3akoHa COXpaHEHHSI MEXAHUYECKON YHEPIUU.

8 KUIACC

Pa3nen 6. TensioBble siBJIeHMS.

OCHOBHBIE TIOJIOKEHUS MOJICKYJISPHO-KHHETUYECKOM TEOPUM CTPOCHUS
BemecTBa. Macca W pa3mepbl aTOMOB W MOJIeKyd. OTNBITEI, MNOATBEPKAAIOIINAEC
OCHOBHBIE TMOJIOKEHUS MOJICKYJIAPHO-KUHETUUECKON TEOPHUH.



Mopenu TBEPIOro, >KHMIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucraminueckue u amopdusie Tena. I'pageH — HOBBI MaTepuan A HOBBIX
TeXHOJIOTUN. TEeXHOJIOTUM TMONYyYEHHUs] HUCKYCCTBEHHBIX aiMa3oB. OObsCHEHUE
CBOMCTB T'a30B, )KUAKOCTEU U TBEPABIX TEJ HA OCHOBE IOJIOKEHUNU MOJEKYISPHO-
KMHETUYEeCKOW Teopuu. [[OBEpXHOCTHOE HATSKEHHE, CMAaYMBAHUE, KAIIWLISPHbBIC
SBJIEHUS. TEIUIOBOE pPAaCHIMPEHHE W CKAaTUEe. 3aBUCHMOCTH JAaBJICHHS rasza OT
o0BéMa, TeMnepaTypsbl.

Temnepatypa. CBsi3b TeMmepaTypbl CO CPEIHEN KHWHETHYECKON HHEpruei
TEIUIOBOT'O JBMXKEHUS YacTull. TeMIeparypHbI€ IIKaJbI.

Buytpennsii  sHeprusi. CnocoObl HM3MEHEHMs] BHYTPEHHEW DHEpPruu:
TerIonepeaayda " COBEpIICHUE paboTHI. Bune TeIUIoNepeayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3IyuYeHUE. Buasl Temionepenayn B NpUPOJE U
TexHuke. HeoOpaTuMoCTh TETIOBBIX MTPOIIECCOB.

KonnuecTBo TeruioTel. YenbHas TEIUIOEMKOCTh BeEIecTBa. TeruiooOMeH H
TerioBoe paBHOBecue. 3akoH HptoToHa-Puxmana. YpaBHeHue TerioBoro OanaHca.

[InaBneHue u OTBEpACBaHUE KPUCTANIMUYECKUX BEUIECTB. Y A€IbHAS TEIIOTA
miaBieHus. [lapoo6pa3zoBanue u kouaeHcanus. Mcnapenue. Kunenue. Y nenbHas
TEIjoTa  TapooOpa3oBaHWsA.  3aBUCUMOCTh  TEMIEpaTypbl  KUIEHHUS  OT
atMocepHoro paBieHus. HachbllieHHBIH W HEHACHIIEHHBIA Tap. BiakHOCTH
BO3/lyXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIOTa CTOPAHUS.

[Tpunnumner padotel TerioBeix apurareneit. KIIJ[ TemmoBoro aBurarters.
TennoBele OBHUratend W 3allUTa OKpPYXKarIlel cpeapl. TemnoBble HOTEpH B
TEIJIOCETSX.

3aKOH COXpaHEHHUsI U MPEBPAILCHUS 3HEPTUH B MEXaHMUYECKHX U TEIUIOBBIX
npolieccax.

Jemoncmpayuu.

Ha6mronenrne OpoyHOBCKOTO JIBUIKECHHUS.

Ha6monenne nuddysun.

HaGmronenne sBICHWI TIOBEPXHOCTHOT'O HATSIKCHUS, CMAuWBaHUS W
KalWJUISIPHBIX SIBJICHUN.

HaGmroenre TemioBoro pacumpeHus Tel.

W3menenne naBiieHWs ra3a TNpU W3MEHEHHMH O0BEMA W HArpeBaHUM WA
OXJIAXKICHUU.

[IpaBuna n3mMepeHus: TeMneparypsl.

Buapr Terionepenayn.

OxutaxkieHre Ipyu COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiiieHHH pabOThl BHEIIHUMH CUJIAMHU.

CpaBHEHME TEIUTOEMKOCTEN Pa3JINYHBIX BEUIECTB.



HaGmonenue kunenus.

HaGmronenne nocTossHCTBA TeMrepaTyphl IPH TUIaBICHUU.

Mopenu TennoBbIX JBUTATEIEH.

Jlabopamophule padbomot u onvimot.

OMnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.

OnbIThI IO BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIM caxapa.

N3Mmepenne TteMnepaTypbl MpU TOMOIIM JKHUAKOCTHOIO TEPMOMETpa U
JNaTYrKa TEMIEPATYPHI.

OnbITel 1O HAONIOACHUIO TEIUIOBOTO PACIIUPEHUS] Ta30B, XKUIKOCTEH U
TBEPIBIX TEJI.

OmnpeneneHue qaBieHUs BO3yXa B OaJUIOHE HITTPHUILA.

UccnenoBanne 3aBUCMMOCTU JaBJICHUST BO3JyXa OT €ro oo0béMa u
TEMIIEPATYyPHI.

[IpoBepka rumnoTe3bl JTUHEHHONW 3aBUCUMOCTH JIJIMHBI CTOJOMKA KUIKOCTH B
TEPMOMETPUIECKON TPYyOKE OT TeMIIepaTyphl.

HaGmionenne w3MeHEHUsT BHYTPEHHEW OJHEpPruM Tella B  pe3yJbTare
TeIIonepe1aun U paboThl BHEITHUX CHIL.

UccnenoBanue sBJICHUS TEIUIOOOMEHA TMPU CMENIMBAHUM XOJIOAHOM U
ropsiueu BOIBI.

Onpenenenne KOJIUYECTBA TEIUIOTHI, MOTYYEHHOTO BOAOW MPHU TEINIOOOMEHE
C HAarpeThIM METAJUNINYECKUM LUIUHIPOM.

Ornpenenenne MOITHOCTH TETUIOBBIX MOTEPSH (3akoH HproTOHA-PrxMaHna).

Ornpenenenue yneabHONU TEIUNIOEMKOCTH BEILIECTBA.

NccnenoBanue npouecca ucnapeHusl.

Onpenenenne OTHOCUTENBHOM BIaKHOCTH BO3AYyXa.

Ornpenenenue yneabHOW TEIUIOTHI MUIABICHUS JIbJA.

Pa3znen 7. JinekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba pona snekTpuyeckux 3apsanoB. BzaumopelctBue
3apsKeHHBIX Tell. 3akoH Kyrnona.

Onektpuueckoe mnoie. Hanpsok€HHOCTH 3nekTpudeckoro mnodsa. IlpuHnun
CYNEepHO3ULMHU dIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3aps/ioB. DJIEMEHTApPHBIN AIEKTPUUECKUN 3apsi.
Crpoenue aroma. IIpoBOIHMKH, JHUPAEKTPUKKA U TMOJYNPOBOJHHKU. 3aKOH
COXPaHEHHUs ANEKTPUUECKOrO 3apsaa.

DONEKTpUYECKU TOK. YCIOBUS CYLIECTBOBAHUS DSJIEKTPUUECKOTO TOKA.
HNcTouHMKM TOCTOSHHOTO TOKa. JIeMCTBHUS SIEKTPUYECKOTO TOKa (TEIIoBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUYECKUM TOK B METaJLJIaX, JKUIKOCTIX U ra3ax.

Quektpuyeckas 1enb. Cuia Toka. IJIEKTPUUYECKOE HANPSKEHUE. AMIIEPMETP
Y BOJBTMETP B LEMH MOCTOSSHHOTO TOKa. CONPOTUBIECHUE NPOBOJAHUKA. Y AEIBHOE



CONPOTHUBIICHUE BemiecTBa. 3akoH OMa juis yyactka nenu. [locnenoBaTtenbHoe U
NapajyieIbHOE COEUHEHUE TPOBOAHUKOB. DJIC B €M MOCTOSSHHOTO TOKa. 3aKOH
Oma mia nonnod nenu. IlpaBuna Kupxroga. Pacd€r mpocThIX 3IEKTpUUYECKUX
uenen. HemnHerHbIe 2J1EMEHTBI.

PaGota u MOIIHOCTH SJEKTPUYECKOro Toka. 3akoH Jxoyns-Jlenna.
DneKkTpudecKue enu U NOTPeOUTENH 3IeKTpruIeckoil sHepruu B 0biTy. KopoTkoe
3aMbIKaHUE.

[TocTtossHHble  MarHuThl.  B3auMonencTBHE  TMOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJie 3eMJIM M €r0 3HAYEHUE NI KU3HU Ha 3eMIie.
OnbiT Opcrena. MarHutHoe mosie  3JeKTpuueckoro Toka. OnbelT  Amnepa.
[IpyuMeHeHne BIEKTPOMAarHuTOB B TEXHUKE. JleliCTBME MArHUTHOrO IMOJs Ha
npoBOAHUK ¢ TokoM. Cuna Amnepa u  omnpeaeieHue €€ HalpaBJICHUS.
DJIEKTPOABUTATENIb MOCTOSTHHOTO TOKa. MCMONb30BaHUE JJIEKTPOJBUTATENCH B
TEXHUYECKHUX YCT-POMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SBiaeHue snekTpoMarHuTHOM MHAYKUuK. [IpaBuno Jlenua.
DneKTporeHepaTop. CrniocoOb1 MOJTyYEHUSI AIEKTPUYECKOU SHEPIUHU.
DNEeKTPOCTAaHIIMM Ha BO300HOBJISIEMBIX HCTOYHMKAX JHEPTUHM. DKOJIOTHUECKHUE
POOJIEMBI PHEPTETUKHU. TOTIITMBHBIE AJIEMEHTHI U JICKTPOMOOUIIH.

Jemoncmpayuu.

DJIeKTpU3alus Te.

JIBa poja 3JIEKTPUYECKUX 3apsAJI0B U B3aUMOJICCTBUE 3apsKEHHBIX TEII.

YCTpOMCTBO U IEMCTBUE JIEKTPOCKOIIA.

DneKTpocTaTuyecKasl MHIYKIIHS.

3aKOH COXpaHEHHUS IEKTPUUECKHUX 3apsII0B.

MopaenupoBaHie CHIOBBIX JIMHUM 3JEKTPUYECKOTO TOJII C MOMOIIBIO
OYMa)KHBIX CYJITAHOB.

[IpoBOAHUKH U TUDIICKTPUKH.

HcTouHnky NOCTOSTHHOTO TOKA.

JIeCTBUA 3IIEKTPUUYECKOTO TOKA.

DNEKTPUUECKUN TOK B KHJIKOCTH.

["a30BrIi1 pa3psn.

N3Mmepenune cuitbl TOKa aMIePMETPOM.

N3Mepenne 31eKTpUIeCKOro HANPSIKEHNUS BOJIbTMETPOM.

PeocraTt u MaraszuH conpoTUBIEHUM.

B3anmopelicTBre NOCTOSIHHBIX MATHUTOB.

MoaenupoBaHue HEBO3MOKHOCTH Pa3EICHHUS MTOI0COB MarHuTa.

MoenupoBaHue MarHUTHBIX ITOJIEN MOCTOSIHHBIX MarHUTOB.

OnsIT Opcrena.

MarsurtHoe 1oJjie ToKa. DJICKTPOMarHuT.



JlercTBME MAarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DJIEKTpOJABUraTEb MOCTOSSHHOIO TOKA.

Omnerter @apages.

DJIEKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnuie padbomot u onvimot.

OnpiThl 1O HAOJIONEHUIO SJEKTPU3ALMH Tell MPU CONPUKOCHOBEHUH M
MHIYKLUEH.

HccnenoBanne OEUCTBUA  JIEKTPUYECKOTO IO Ha IPOBOAHUKUA U
TUDJIEKTPUKH.

COopka 1 ucTbITaHUE AIEKTPUUECKON LEMU MOCTOSTHHOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, IPOTEKAIOIET0 Yepe3 PE3UCTOP, OT
HaIIPSKEHUS Ha PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnbITEL, IEMOHCTPUPYIOLIME 3aBUCUMOCTb JJIEKTPUUECKOTO CONPOTHUBIEHUS
IPOBOJIHUKA OT €0 JJIMHBI, INION[A1 MONEPEYHOTO0 CEYEHUS U MaTeprara.

Ornpenenenue ynelbHOro CONPOTUBIICHUS ITPOBOIHHKA.

[IpoBepka mpaBHJIa CJOXKEHHMS HANpPSDKEHUHW TPU  IOCIEAO0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mnpaBuia g CUJIbl TOKAa MpPH NApPAUICIbHOM COEAUHEHUHU
PE3UCTOPOB.

Omnpenenenue I/{C 1 BHYTpEHHETO CONPOTUBIICHHUS] ICTOYHUKA TOKA.

[Tposepka npaun Kupxroda.

[IpoBepka BeinoHEHUs 3aKoHa OMa [1J1s1 TTIOJTHOM LIETIH.

N3yyeHue BOJIbTaMIIEPHBIX XapaKTEPUCTUK HEIIMHEWHBIX JIEMEHTOB (JIaMIIbI
HaKaJIMBaHUS WIW MOJTYIPOBOJIHUKOBOTO THOJA).

Omnpenenenue pabOThI ATEKTPUIECKOTO TOKA, UIIYIIIETO YePE3 PE3UCTOP.

Ornpenenenne MOUTHOCTH 3JIEKTPUUYECKOIO TOKA, BBIAEIISIEMOI HA PE3UCTOPE.

Onpenenenue KIIJ] narpeBatens.

HccnenoBanre MarHuTHOTO B3aMMOAEHCTBHUS TOCTOSIHHBIX MATHUTOB.

N3ydeHre MarHUTHOTO MOJISl TOCTOSHHBIX MarHUTOB MPHU UX OOBEIUHEHUH U
pa3leICHNUM.

UccnenoBanne AeUCTBUS AJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnBIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJEHUCTBHS KATYIIKHU C
TOKOM M MarHuTa OT CUJIbl M HampaBI€HUSI TOKAa B KAaTyIIKE M OT HaJIUYMs
(OTCYTCTBUS) CEpPICUHHKA B KaTYIIIKE.

N3ydenne 1eicTBrss MArHUTHOTO MOJIS HA MTPOBOJHUK C TOKOM.

KonctpyupoBanue u uzydueHue pabOoThI JJIEKTPOIBUTATEIS.

Nsmepenne KII/] anekTpoaBUraTeIbHOM yCTAaHOBKH.

OneITBl 1O  HCCHENOBAHUIO  SIBJICHUS  DJICKTPOMArHUTHOW MHIAYKIUU:
WCCJIEIOBAHUE U3MEHCHUW 3HAYCHHS U HAPABJICHUS! NHAYKIMOHHOTO TOKA.



9 KUIIACC

Paznen 8. Mexanuueckue siBJ1eHHUS.

Mexannueckoe JBmxkeHHe. MartepuanbHas Touka. CrnocoObl OMUCAHUS
MEXaHUYECKOT0 JBMXKECHUS: TaOJMYHBINA, rpaduyeckuid, aHanuTudeckuil. Cucrema
oTc4yé€Ta. OTHOCUTENBHOCTh MEXAaHUYECKOTO JIBUKEHHUS.

BekTopHbIe BEIMUMHBI, ONEPALIMU C BEKTOPAMU, MPOECKIIUHU BEKTOpa. Pannyc-
BEKTOP MAaTEpUAIBHOM TOYKH, MEPEMEIICHUE Ha IJIOCKOCTH. PaBHOMEpHOE
NpsSIMOJIMHENHOE  JBWXKEHUE. HepaBHOMEpHOE TPSAMOJMHEWHOE JBHXKEHUE.
Cpennsis 1 MTHOBEHHas CKOPOCTh TeJla MPU HEPABHOMEPHOM JIBUKEHHH.

Yckopenue. PaBHOYCKOPEHHOE TIPAMOJIMHEMHOE JBHXKEHHUE. Y CKOPEHUE
cBoOOoHOTO maaeHus. OnbITh ["anumnes.

I'paduueckas uHTEpHpeTalvs YCKOPEHHS, CKOPOCTH, MPOUJAEHHOTO MYyTH U
nepeMenieHust AJ1sl IPSIMOJIMHEHHOTO IBUKECHMUSL.

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

JIBueHue 1o OKpyHOCTHU. JIMHENHAs CKOPOCTh, YIioBasi CKOPOCTh, TIEPHUO]T
¥ 4acToTa OOpaIlleHHs NMPYU PaBHOMEPHOM JIBUKEHUHU M0 OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE TIPU JBUKEHUU IO OKPYKHOCTH.

Bekrop cuibl. PaBHOAEHCTBYIOMIAs CUIIA.

[Tepsbiii 3akoH HbtotoHa. Bropoit 3akon HeroToHa. Tperuit 3akon HeroTroHa.
[IpuHIMIT Cynepno3uLu CHJL.

Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, CUjla
TPEeHMsI TIOKOA, Ipyrue Buabl TpeHus. KoadpuimeHt tpenus.

JIBUKeHue TeJ 0 OKPY>KHOCTH IO IEMCTBUEM HECKOJIBKUX CHJL.

3akoH bepnynnm um nogbpéMHas cuna Kpbuia. COBpEMEHHBIE JIETAaTEIbHbIC
anraparsl, CyJa Ha NOABOAHBIX KpBUIbSAX, AaHTUKPHUIO Ha CKOPOCTHBIX
aBTOMOOWISX. J[BIDKeHHE TTOe3/1a Ha MarHUTHOM MOJTYIIIKE.

Cunia TS)KECTM M 3aKOH BCEMUPHOIO TATOTEHHUS. J[BMKEHUE TEl BOKPYT
IrpPaBUTAlMOHHOIO IIeHTpa (B ToM uwucie I1aHeT Bokpyr Connna). IlepBas
KOCMHUYECKas CKOpOCTb. HeBECOMOCTh U MEpErpy3KH.

PaBHOBecue marepuaibHOW TOYKUA. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeNa C 3aKPEIUIEHHON OChIO BpalieHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec Tema. M3menenme wumnynesca. Mmmynec cunel. Yopyroe u
HEynpyroe B3auMOJCHCTBHE. 3aKOHbl H3MEHEHHSI U COXPAHEHHS] MMITYJIbCa.
PeaktrBHOE IBHXKEHHUE.

Mexannueckass paboTta ¥ MOLIHOCTh. PaboTa cuil TSXKECTH, YNPYTrOCTH,
TpeHusi. CBsi3b dHepruu U padoThl. [loTeHIIMaNbHAs SHEPTrUsl Tea, MOAHSATOTO HaJ
MMOBEPXHOCTHIO 3eMiH. [loTeHIIManpHas sHeprus cxaTol npyxunbl. Kunernueckas
sHeprud. TeopemMa O KMHETHYECKOW JHEPryMU. 3aKOH W3MEHEHUS U COXPAHCHUS
MEXaHUYECKON SHEPTUH.



Jemoncmpayuu.

HalnroneHre MexaHWUYeCKOTO JIBMXKEHHUSI Tella OTHOCHUTENBHO Pa3HBIX Tel
OTCYETA.

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

N3mepenune ckopocTy U YCKOPEHUSI PSIMOJIMHEITHOTO JIBUXKEHMUS.

UccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

HaGmronenue nBuxkeHus Teia 1Mo OKPy>KHOCTH.

HaGmronenne MexaHUYeCKUX SIBJICHUH, MPOUCXOMSIINX B CUCTEME OTCUéra
«Tenexka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWXKEHUH OTHOCHUTEIIHHO
KabuHeTa QU3HKH.

HaGmonenue paBHOBecHs Tel, CBOOOJHOTO MaJeHUs, KOJIeOaHUsI MasiTHUKA B
WHEPIMATBLHBIX CUCTEMAaX KaK MOATBEPKIACHUE MPUHIIUIA OTHOCUTEIIHBHOCTH.

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

HaGmonenne paBeHcTBa CHIT IPU B3aUMOICHCTBUU TE.

N3menenue Beca Teaa mpu yCKOPESHHOM JBUKCHHH.

[Tepenaya ummynbsca mpu B3auMOCHCTBUU TEJ.

[IpeobpazoBaHus SHEPTUU NPU B3AUMOICHCTBUU TEII.

CoxpaHeHue UMITyJIbca MPU a0COIIOTHO HEYNIPYTOM B3aUMOICHCTBHH.

CoxpaHeHue UMIyJbca Py YIPyroM B3anMOJIEUCTBUU.

HaGmronenre peakTUBHOTO IBHXKEHHUS.

CoxpaHeHue SHepruu rnpu cBOOOTHOM IaJIEHUU.

CoxpaHeHue SHEepruu Npyu ABUKEHUH TeJla MO AEHCTBUEM IPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

KoncTpyupoBanue TpakTa sl pa3roHa M JaJbHEWIIEro pPaBHOMEPHOIO
JBUKECHHUS IIAPUKA WU TEJIEKKU.

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

OnpeneneHue yYCKOpeHHUsI Tela IPU PABHOYCKOPEHHOM JBWIKEHHH IO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBW)KEHUU 0€3 Ha4aJIbHON CKOPOCTH.

[IpoBepka runoTessl: €ciu Mpyu PAaBHOYCKOPEHHOM ABUKEHHUH 0€3 HauallbHOU
CKOPOCTH MYTH OTHOCSTCS KaK Psifi HEYETHBIX YUCEN, TO BpEMEHA OJIMHAKOBBI.

HccnenoBanne NBWKEHUS Teja, OPOIIEHHOTO MO/ YTIIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTH  CHJIbl  TPEHHUSI CKOJBXKEHUS OT  CHJIbI
HOPMAaJbHOTO AaBJICHUS.

Omnpenenenue Ko3ppuureHTa TPEHUS CKOJIbXKEHUS.

Ornpenenenune KECTKOCTU NPYKUHBI.



UccnenoBanne 3aBUCUMOCTH CUJIbI YIPYTOCTH, BOSHUKAIONIEH B IPYKUHE, OT
CTeneHu JeopMaiu npy>KUHBbI.

Omnpenenenue pabOThl CUIIBI TPEHUSI NIPU PABHOMEPHOM JBUKEHUU TeJa IO
TOPU30HTAILHOM ITOBEPXHOCTH.

Onpenenenne paboTbl CUJIBI  YNPYrOCTH MpU  MOABEME TIpy3a ¢
WCIIOJIb30BaHUEM HETIOJIBMYKHOTO U TIOJIBUKHOTO OJIOKOB.

Pasznen 9. Mexanun4yeckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKKU KOJCOAHUN: IEPHO/I,
4yacToTa, aMmIuIMTyda. lapmMoHuueckue KoneOaHus. 3aTyxarolue KojeOaHusl.
Brinyxnensbie konebanus. PezonaHnc.

Marematndyeckuii U TNPY>XKUHHBIM MasATHUKU. lIpeBpaiienHue sHepruu npu
KOJIe0aTeIbHOM JBUKCHUH.

Mexannueckue BoOJHBL. [IpogonbHbIe W TONEpedHble BOJHBI. (CBOWMCTBA
MEXaHUYECKUX BOJH: UHTepdepeHius u qudpaxius. J[1MHa BOTHBI M CKOPOCTH €€
pacnpocTpaHeHus. MexaHuueCcKue BOJIHBI B TBEPJOM TeJle, CEHCMUYECKUE BOJTHBI.

3Byk. PacnpocTpanenne u oTpakeHue 3ByKa. ['pOMKOCTh 3ByKa M BBICOTA
ToHa. Pe3onanc B akyctuke. WMHbpasByk u ynbTpa3Byk. Vcmons3oBaHue
yJIBTPa3ByKa B COBPEMEHHBIX TEXHOJOTUSIX.

Jemoncmpayuu.

HaGmionenne xoneOaHuii Ten TOJA JEWCTBUEM CHIJIBl TSXKECTH U CHIIBI
YIPYTOCTH.

HaGmronenue konebanuii rpy3a Ha HUTH U Ha TPy KUHE.

HaGnronenre BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.

PacnpocTpaneHnne npogoJibHBIX U MONEPEYHBIX BOJH (HA MOJEIH).

Ha6monenune naTepdepeHiinu u 1udpakiiui BOJH HAa IIOBEPXHOCTH BOIBI.

HaGmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHUM pe30HaHC.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOAHUN MAaTEMATHIECKOTO MasiTHUKA.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOaHUHN PYKUHHOTO MasiTHUKA.

NccnenoBanne 3aBUCMMOCTH NEpUOA KOJdeOaHUM Ipy3a HA HUTH OT JJIMHBI
HUTHU.

HccnenoBanne 3aBUCMMOCTH TIEpHOa KoJeOaHU MPY>KUHHOTO MasiTHUKA OT
MAacCChI Tpy3a.

[IpoBepka HE3aBUCUMOCTH Tepuoaa KoyieOaHW Tpy3a, MOJABEIIEHHOTO K
JIEHTE, OT MacChl Irpy3a.

OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh MEPUOJa KOJIEOAHUIN MPYKUHHOTO
MasiTHUKA OT MaccChl rpy3a U )KECTKOCTU MPY>KUHBI.

N3mepenne yckopeHus CBOOOTHOTO TaJICHUS.



Paspnen 10. DiieKTpOMarHMTHOE 110JI€ ¥ JJIEKTPOMATHUTHbIE BOJHBI.

ONEKTPOMArHUTHOE  MOJie.  OJIEKTpOMarHuTHele  BOiHbBL.  CBoOMCTBa
DNEKTPOMArHuTHhIX BOJH. [llkana snexkTpomMarHUTHBIX BOJH. Mcnons3oBaHue
AIEKTPOMArHUTHBIX BOJIH JUIA COTOBOM CBsA3U. Panmonokanmsa. Kocmuueckas
CBSI3b.

OneKkTpoMarHuTHas npuponaa ceera. CkopocTh cBeTra. BoaHOBBIE CBOMCTBA
cBeTa: uHTepPepeHus U TupaKius.

Jemoncmpayuu.

CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJIH.

WNnTtepdpepenuus u nudpaxius ceera.

Jlabopamopnuie padbomot u onvimot.

N3yyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOMJIBHOTO
TenedoHa.

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

Paszpnen 11. CBeToBbBIC IBICHUSA.

JlyueBass Mozenb CBETa M TE€OMETpUYECKas ONTUKa. VICTOYHMKHM CBeTa.
[IpsmonuHueiiHOoe pacnpocTpaHeHue cBeta. 3armeHus ConHua u o JIyHbL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxeHus csera. llocTpoenwue
n300pakeHni, CHOPMHUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBera. 3aKOH MpesoMiieHUs cBeTa. [loiHOe oTpakeHue cBerta.
Hcnonp30BaHue MOJHOTO OTPAXKEHUS B ONITUYECKUX CBETOBOJAX, ONITOBOJIOKOHHAS
CBSI3b.

Jlunza, xoxm nydyed B JuH3e. Dopmyna TOHKOM JuH3BL. llocTpoeHue
n3o0pakeHuid, CHOPMUPOBAHHBIX TOHKOW JuH30M. OnTHuYeckas cUCTeMa
doToanmapara, MUKpOCKONA M Teieckoma. [7a3, Kak omnTHYecKas CHUCTeMa.
brnn3opykocTh U 1aIBHO30PKOCT.

Paznoxenune Oemoro cBera B crmektp. Onwitel HeloTona. Cnokenue
CIEKTPaJIbHBIX IIBETOB. J(Hcnepcus ceera.

Hemoncmpauuu.

[IpsAmonHEHHOE pacIpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenne n300pakeHUI B IJIOCKOM 3€pKaJe.

[Ipenomnenue cBera.

OnTuyecknii CBETOBOA.

Xop nydelt B coOuparolieit JInH3e.

XO0JI Tyder B pacCEenBAIOLIEH JIMH3E.

[TonyueHnue n300pakeHUI C TOMOILBIO JTUH3.

[Tpunuun neictBus goTtoamnmnaparta, MUKPOCKOIA U TEIECKOIA.

Mopens rnasa.



Pa3noxenue 0enoro cera B CHEKTP.

[Tonyyenue Oenoro cBeTa NpH CI0KEHUH CBETA PA3HBIX LIBETOB.

Jlabopamophule padbomot u onvimot.

HccnenoBanne 3aBUCUMOCTH YIUIA OTPAKEHMS CBETOBOIO Jyda OT yria
naJIeHuUs.

N3yuyenue cBOMCTB N300pa’keHUs B IJIOCKOM 3epKalie.

HccnenoBanne 3aBUCHMOCTH yTila MPEJIOMIIEHUS OT yTria MaJeHUsI CBETOBOTO
Jy4a Ha TPAHHULIE «BO3AYX—CTEKIION.

[Tonyyenune n3o0paxeHuit ¢ TOMOLIBI0 COOUPAIOIIEH JTUH3HI.

Onpenenenne (QOKYCHOTO pacCTOSHUS M ONTHUYECKOM CHJIbI coOuparolein
JIUH3BI.

OnbITHI IO Pa3NOKEHHUIO OEJIOr0 CBETA B CIEKT.

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

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pesepdopna u mmanerapHass Mojenb atoma. Monens aroma bopa.
Hcnyckanue u nornomieHue cBera atomoM. KBantel. JInHevaTeie CIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznydeHus. CTpoeHne aTOMHOTO
anpa. HykmonHas wMopens atomHoro snapa. HW3otombsl. PannoakTuBHBIE
npeBpamienus. [lepuon monypacnaga aToMHBIX siaep. [elicTBue paaroOakTUBHBIX
U3JIyYEHUI Ha KUBbIE OPTaHU3MBbI. 3alIUTa OT PAJAUOAKTUBHOTO U3JIyYEHHUS.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsI0OBOTO M MAaCCOBOTO YHCEIL.
OHeprusi CBsI3M aTOMHBIX sifep. CBs3b Macchl M 3HEpruu. Peakuuu cuHTE3a H
nenenus saep. Wcrounwku sHeprun ConHua W 3BE3N. SnepHas >HEpreTuka.
DKOJOTUYECKUE MPOOIIEMBI SIIEPHON SHEPTETHKHU.

Jemoncmpayuu.

CrexTpsl U31y4YEHUS U MOTIIOMICHUSI.

CnexTpsl pa3IHYHbIX Ta30B.

CnekTtp Bojopoa.

HabGmronenne TpekoB B kamepe Buibscona.

PaGota cuérurka HOHU3UPYIOMKUX U3TYICHHM.

Peructpanus uznydeHus: IpupoOIHBIX MUHEPATIOB U MIPOIYKTOB.

Jlabopamopnwie padbomot u onvimol.

HaGnroenre CIutonIHbIX ¥ THHEWYAThIX CIIEKTPOB U3TyUCHUS.

HccnenoBanne TPeKOB: U3MEPEHHE SHEPIUU YACTUIIBI IO TOPMO3HOMY MYTH
(mo dhoTorpadusm).

N3mepenne paanoakTHBHOTO (hOHA.

IToBTOPUTEILHO-0000 1A U MOTYJIb.



[ToBTOpHUTENHEHO-0000IIAIONTNIT MOTYTb TIPEIHA3HAYEH ISl CUCTEMATHU3aluN
u  0000mIeHUsT MPEIMETHOrO  COACPKAHUST U OMbITa  JESTEIbHOCTH,
MPUOOPETEHHOIO NPH M3YYEHUH BCEro Kypca (PU3MKU YIIIyOJIEHHOTO YPOBHS, a
TaKXKe JJIs1 HOJATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY dK3aMeHY Mo (pHu3uKe.

B mporecce wu3yueHuss MAHHOTO MOJIYJSA PEATM3YIOTCS U TOIy4aroT
JanbHElIIee pa3BUTHE Yy4ueOHBIE JCHCTBHS, OOCCIIEUMBAIONINE JIOCTIKEHUE
OpPEeIMETHBIX M METaNpeJAMETHBIX pe3ydbTaTOB o0O0y4deHHs, (OPMUPOBAHUE
€CTECTBEHHO-HAYYHO! TPaMOTHOCTH: OOBSICHEHHE M ONMCAHUE SIBJICHUH Ha OCHOBE
npuMeHeHUs] (PU3UYEeCKUX 3HAHWHM, WCCIIENOBATENbCKUE JCUCTBUS (BBIIBHUIKCHHE
THIOTE3, MMOCTAHOBKA IEJIM M TUIAHUPOBAHHUE HWCCICIOBAHMS, aHAINW3 IAaHHBIX U
MOJTyYeHHE BHIBOJIOB).

[IpennmoutuTenbHOM  QOpPMON  OCBOCHHST MOMAYNS SIBISICTCS TPAKTHKYM,
nporpamma KOTOpOTO BKIIOUYAET:

peleHre 3a7ad, OTHOCSINUXCS K Pa3IudHBIM pa3jieaM H TeMaM Kypca
(GU3MKH, B TOM YHCIIE 3a]1a4, MHTETPUPYIOIINX COJEpKaHUE PA3HBIX Pa3/IciioB;

BBITTOJTHEHHE JTA0OPATOPHBIX padOT M OMBITOB (BKJIHOYAsi pabOTHI U OIBITHI U3
NepeyHel K paszienamM Kypca) B YCIOBHSX CaMOCTOSITENIBHOTO TUTAHUPOBAHUS
NPOBEICHUS UCCIICJIOBAHUS, BBIOOpA U OOOCHOBAHMS METOJIa M3MEPEHUS BEIINIHH,
cOOPKHU IKCTIEPUMEHTAIbHON YCTaHOBKH;

BBITMIOJTHEHUE MTPOOJIEMHBIX 33a/IaHUM MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3amaHusl O EeCTECTBEHHO-HAYyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJIEpKAHUEM;

paboTy HaJ rPYINIOBBIMU WIM UHIUBUIYATbHBIMH MPOEKTAMHU, CBI3AHHBIMU C
coliepkaHreM Kypca (pu3ukH.

N3yyeHnue mnoOBTOPUTETHHO-0000IIAIONIET0 MOAYISI MOXKET 3aKaHUYUBATHCS
IIPOBEJICHUEM JHATHOCTUYECKOW paboThl 3a Kypc (U3HKK YriyOJa€HHOTO ypOBHS,
BKJTIOUAIOIIEH 3aJ]aHUsl PA3HOrO YPOBHS CIOXKHOCTH. Pe3ynbTaThl BBITIOJHEHUS
JAMarHOCTUYECKONW pabOThl MOTYT MOKa3bIBaTh CTETIEHb TOTOBHOCTH O0YYaIOLIUXCS
K OCHOBHOMY TOCYAapCTBEHHOMY »5K3aMeHy 1O (u3MKe, a TaKxke
CBUJIETEIBCTBOBATH O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYyUYHOM IrPaMOTHOCTH.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMSA ITPOI' PAMMBI 110 ®U3UKE
HA VTJIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

N3yuyenue Gpu3MKM HAa ypOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHMs HAINpPABIEHO
Ha JOCTH)KCHHUE TUIHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX
pe3yIbTATOB.

JIMUYHOCTHBIE PE3YJIbTATBI

B pesynbraTe u3ydenus puznku Ha ypOBHE OCHOBHOI'O 0OIIEro 00pa3oBaHUs
y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONIHME JIMYHOCTHBIC PE3yJIbTaThl B
YaCTH:

e I)nampuomuuecxkozo eocnumanus:

MPOSIBJICHUE MHTEpPeca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOMU
bu3YecCKol HAYKH;

IIEHHOCTHOE OTHOIIICHHE K JOCTHYKCHUSM POCCUMCKUX YUEHBIX -(DU3UKOB,;

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

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXKJICHHH OOIIECTBEHHO 3HAUYUMBIX
U 3TUYECKHUX MPOOJieM, CBA3AHHBIX C MPAKTHUYECKUM NMPUMEHEHHUEM JTOCTHKEHUM
[1)76370 478

OCO3HAaHHWE BAXKHOCTH MOPAIbHO-3TUUYECKUX NPUHIUIIOB B AEATEIBHOCTU
YYEHOTO;

e 3)acmemuueckozo 60CRUMAHUA:

BOCTIPUATHE ICTETHUYECKUX KauecTB (PU3MUECKOW HAyKH: €€ TapMOHUYHOTO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;

e 4)uyennocmu HayYH020 NOZHAHUA:

OCO3HAHHE IIEHHOCTH (U3UYECKON HAyKH KaK MOIIHOTO HWHCTPYMEHTA
MMO3HAHUS MHUPA, OCHOBBI PA3BUTHS TEXHOJIOTUM, BaXKHEWILEH COCTABIISIFOIICH
KYJbTYpBIL;

OpUEHTAIMS B JESATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4HBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS PUPOJIBL;

pa3BUTHE HAay4YHOU JI00O3HATENPHOCTH, HMHTEpEca K HCCIEI0BATEIbCKOM
NEeATEIbHOCTH;

e 5)popmuposanus Kynabmypul 300p06bsa U IMOUUOHAILHOZ20 OIAZONOSIYHUA:

OCO3HAHHWE IIEHHOCTH Oe3omacHoro oOpa3a KW3HHU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpEe, BAXXHOCTH TMpaBWI O€30MaCHOTO TIOBEICHHUS Ha
TPaHCIOPTE, Ha JOpPOrax, C HJIEKTPUYECKUM M TEIJIOBBIM OO0OpYJOBaHHEM B
JOMaITHUX YCITOBUAX;

c(hOpMUPOBAHHOCTh HaBbIKa peQieKCHH, NPU3HAHUE CBOErO IpaBa Ha
OIMOKY U TAKOTO e MpaBa y Ipyroro 4eJIOBEKa;



e 6)mpyo0o6oco eocnumanus:

aKTUBHOE yYacTHE B pEUICHWU NPAKTUUYECKUX 3ahad (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHu3alluy, ropojaa, Kpas) TEXHOJIOTUYECKOW M COLMAIbHOM
HaIpaBJICHHOCTH, TPEOYIONIUX B TOM YUCIE U (PU3NUECKUX 3HAHUI;

MHTEPEC K MPAKTUIECKOMY M3yUCHHIO TTpodeccHil, CBA3aHHBIX ¢ PUBHKOM;

o 7)IK0102UHECKO20 6OCNUMAHUA:

OpUEHTAIMSl Ha TpPUMEHEHHE (U3MYECKUX 3HAHUM sl pelieHus 3a1ad B
o0JlacTU  OKpYyXarlolle cpeapbl, IUIAHUPOBAaHUS TIOCTYNKOB M OLEHKH UX
BO3MO>KHBIX TTOCJICICTBUM JIJIs1 OKPYKAIOIIEH CPEeIbI;

OCO3HAHUE TJI00ALHOTO XapaKTepa SKOJOTMYECKUX MpoOjieM U MyTed HuX
pelieHus;

e 8)aoanmavyuu K u3MEHAOUWUMCA YCI06UAM COUUAILHOU U RPUPOOHOU
cpeowl:

NOTPeOHOCTh BO B3aUMOJICUCTBUU TPU BBHITIOJIHEHUU HCCIICIOBAHUN U
POEKTOB (PU3UUYECKON HANIPABIECHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSIM JIPYTUX;

MOBBIIICHUE YPOBHS CBOCH  KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO
NEeSATeIbHOCTb;

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

OCO3HaHHE Je(UIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00yacTu
176370478

IUTAHUPOBAHUE CBOETO Pa3BUTUS B NPHUOOPETEHUH HOBBIX (U3HMUECKUX
3HAHUM;

CTPEMJIEHUE aHAJIM3UPOBATH U BBISBJISATH B3AUMOCBS3MU MIPUPO/IbI, O0IIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOIB30BaHUEM (HU3HUECKUX 3HAHUMH;

OILICHKA CBOMX JCWCTBUHW C YYETOM BIMSHHUSA Ha OKPYXaKOIIYI Cpeny,
BO3MOXKHBIX TJIOOAIBHBIX MTOCIIEICTBHIMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OcBOEHHS mMporpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOTO
oOmrero odpa3oBanus y o0ydaromierocst 0yayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYJISTHBHBIC
YHUBEpCAJIbHbIE YUEOHBIE JIEUCTBUSI.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruueckue AeicTBUS:
BBIABISATH W XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKH OOBEKTOB
(ssBeHU), KJ1IacCU(ULIMPOBATH UX;



BBISIBJISITh 3aKOHOMEPHOCTU W NMPOTHUBOPEUUS B paccMaTpuUBaeMbIX (pakTax,
JAHHBIX U HAOJMIOEHUAX, OTHOCAIIMXCA K (DU3UUYECKUM SIBJICHUSIM;

BBISIBJISITh [PUYMHHO-CIEACTBEHHBIE CBA3M MpPU HU3YYEHUH (HU3UUECKUX
ABJICHUA M TPOLIECCOB, JI€NaTh BBIBOABI C HCIOJb30BAHUEM JI€IYKTUBHBIX U
MHIYKTUBHBIX  YMO3aK/IIOUEHHMH, BbIJBUraTh THUIOTE3bl O  B3aUMOCBS35X
(bU3UYECKUX BETUYNH;

CaMOCTOSATEIILHO BBIOMpATh CHOCOO pemnieHus ydeOHoU (u3nueckoi 3amaadu
(cpaBHEHHME HECKOJBKMX BAapUAHTOB DEIIEHHUSA, BHIOOp HamboJiee MOAXOISIIEro ¢
y4€TOM CaMOCTOSITEIBHO BBIJICICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTebcKkue 1eiiCTBUS

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT MMO3HAHUS;

IPOBOAUTH MO CAMOCTOSITENIbHO COCTABICHHOMY IUIAHY OINBIT, HECIOMKHBIN
(u3HUECKHil SKCIEPUMEHT, HEOOJbILIOE UCCIeI0BaHNE (DU3UUECKOTO SIBJICHUS;

OLICHMBATh Ha MMPUMEHUMOCTH U JJOCTOBEPHOCTb MH(OPMAIIUIO, TIOTYUYEHHYIO
B XOJI€ MCCJIEIOBAHUS UITU DKCIIEPUMEHTA;

CaMOCTOATEILHO (POPMYIHPOBaTH OOOOIIEHHS M BBIBOJBI MO pe3yJibTaTaM
POBEIEHHOTO HAOIIOICHHUSI, OTIBITA, UCCIEOBAHUS;

IPOTHO3UPOBATH BO3MOXKHOE JajibHEHIIIee pa3BUTHE (PU3UUECKHUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEIINOJIOKEHUS 00 WX Pa3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTaXx.

PabGora ¢ undgopmanmei:

NPUMEHSTh Pa3IMYHbIE METOIbl, HMHCTPYMEHThI M 3alpOChl MPU TIOUCKE U
oTOope MHPOpPMAIIMU UK JAHHBIX C YUETOM MpeIIoKEHHON yueOHo! puzndeckoit
3a/1auu;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh W HWHTEPIPETUPOBATH HWH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM TPEICTABICHNUS,

OLICHMBATh HAA&XKHOCTh HWH(MOpPMAIMU TIO KPUTEPHSIM, MPEAIOKCHHBIM
yUUTENEM WIH CPOPMYIHUPOBAHHBIM CAMOCTOSATENBHO;

CaMOCTOSITEIbHO ~ BbIOMpaTh  ONTHUMaJbHYIO  (GOpMy  IpeICTaBICHUS
uHbOpMallMd W WUIIOCTPUPOBATh peEIIaeMble 3a/addl HECIOKHBIMH CXEMaMH,
auarpaMMaMu, MHOU TpaduKoil 1 UX KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

B XOJle OOCYXJIeHHs Y4yeOHOTrO MaTepualia, pe3yiabTaTOB J1abOpaTOPHBIX
paboT U TPOEKTOB 3ajlaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOll TeMbl U
BBICKA3bIBaTh WJEH, HAIICJICHHBIE HA pPEHIEHHE 33Jauyd W IOJJAECpKaHue
OJ1aro’xenaTeIbHOCTH OOIIEHUS;

COIIOCTABJISITh CBOM CYXKJCHUS C CYKICHUSAMHU JIPYTMX YYaCTHUKOB JIHAJIOTa,
OOHapyXUBATh PA3IUYUE U CXOJCTBO MO3UIUKI;

BBIPAXaTh CBOKO TOUKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;



MyOJUYHO MPEACTABIATh PE3YyJbTaThl BBIMOIHEHHOTO (PU3MYECKOrO OIbITA
(3KCIIEpUMEHTa, UCCIEIOBaHMs, IPOEKTA);

MOHUMAaTh ¥ HCIIOJB30BAaTh MPEUMYIIECTBA KOMAHAHONW M WHIUBUIYaIbHON
paboThI PU PEIIEHUH KOHKPETHON (PU3UUECKOI MpOOIeMBbI;

OPUHUMATH 1€JIM COBMECTHOM JE€ATEIbHOCTH, OPraHW30BbIBATh JIEUCTBUS 110
e€ JOCTIKEHUIO: paclpelesaTh pPOJH, OOCYXAaTh IPOLECChl U PE3YJIbTAThI
COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

BBIMOJHATh CBOIO YacTh pabOThl, JOCTUras KayeCTBEHHOTO pe3yJibTaTa Io
CBOEMY HANpaBICHUI0 U KOOPAUHUPYS CBOM JACHCTBUS C APYTMMH YICHAMH
KOMAaH/IbI;

OLICHMBATh KauyeCTBO CBOEro BKJIaJa B OOLIMH MPOAYKT MO KPUTEPHSIM,
CaMOCTOSATEIBLHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

Pery/isiTUBHBIE YHUBepPCAJIbHbIE yUeOHbIE TelCTBHS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYAIUSAX, TPEOYIOITUX JIJIs
pereHns GU3NIECKUX 3HAHUM;

OPUCHTHPOBATbCS B  PA3IUYHBIX  MOJXOJaX  NPHUHATHA  pElIeHUU
(MHIUBHUYATbHOE, IPUHSATHE PEIICHUS B TPYIIIE, IPUHATHE PEIICHUN TpyNnoin);

CaMOCTOSITEJILHO COCTABJISITH AJITOPUTM pEIIeHUs (PU3NYECKO 3amadu Wiu
IUIAaH HUCCIEAOBAHMS C YYETOM HMMEIOUIUXCS PECcypcoB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/ijlaraeMble BApUAHTHI PEIICHHI;

JieNaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CUTYAIlUH U MpeJiaraTh IUIaH e€ U3MEHEHUS;

OOBSCHATh  TPUYMHBI  JIOCTHKCHHS  (HEIOCTMD)KEHMs])  PE3yJbTaToOB
JESTEIBHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JACSATEIBHOCTh (B TOM YHCII€ B XOJ BBITIOJHEHUS
(Gu3MUECKOro WCCIEAOBaHMS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCS CUTYaIlui, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa LIEJIU U YCIOBUSM.

CTaBUTh C€0Sl Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIopa WM AUCKYCCHUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOro.

NpU3HABATh CBOE MPaBO HAa OMIMOKY MpHW pemieHnd HU3NIECKUX 3a/1ad WA B
YTBEPKIEHUAX Ha HAYYHbIE TEMbI U TAKOE K€ MPaBo APYroro.

HNPEAMETHBIE PE3YJIBTATBI

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



MCII0JIb30BaTh MOHATHUS: (PU3NYECKUEe U XMMHUUYECKHUE SIBJICHUS, HAOII0ACHHE,
AKCIIEPUMEHT, MOJIeNb, THUIIOTE3a, EAUHHULBI (U3HUYECKUX BEJIUYHH, AaToM,
MOJIEKYJIa, arperaTHbleé COCTOSIHUA BellecTBa (TBEPIOE, KUAKOE, ra3000pa3Hoe),
MEXaHUYECKOE JBW)XEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIHMHEUHOE),
TpPaeKTOpHs, paBHOJEUCTByIomas cwi, aeopmanus (ympyras, IjacTAyeckas),
HEBECOMOCTbH, COOOILAIOIIHNECS COCY/IbI;

YBEPEHHO pa3nuyath sBIeHUs (IAud@ys3usa, TEmioBoe ABHKEHHE YacCTHUIL
BEIIECTBA, PAaBHOMEPHOE JBWKEHUE, HEPAaBHOMEPHOE JIBH)KCHHE, WHEPLMS,
B3aMMO/JICHCTBUE TeJl, paBHOBECHE TBEPABIX TEJ € 3aKPEIJIEHHON OCBIO BpallleHHUS,
nepenaya JaBieHUs TBEPABIMU TeJlaMU, KUJIKOCTIMU M ra3amu, aTMocpepHoe
JaBJeHUE; TUIaBaHUe TeJl, IPEeBPAILEHUs] MEXaHUYECKON AHEPTUHU) IO OMTUCAHUIO UX
XapaKTepHbIX CBONCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOLIUX JaHHOE
(duznueckoe sBICHUE;

pacno3HaBaTh  MPOSIBJICHUWE  W3YUYEHHBIX  (PU3MYECKUX  SIBIICHUUA B
OKpyXaromeM Mupe (B TOM uucie (U3MYECKUe SBJICHUS B MPUPOJE: MPUMEPHI
JBUKEHUSI C PA3IMYHBIMU CKOPOCTSIMU B JKMBOW U HEKMBOW MPUPOJIE, JCHCTBHE
CWJI TSDKECTH, TPEHHUsI, YIPYTOCTU B NMPUPOJIE U TEXHUKE, BIUSHUE aTMOC(PEPHOTO
JaBJICHUS Ha KUBOM OpraHu3M, IJIaBaHuWE pbIO, phlUard B TeJ€ 4YelIOBeKa), MpH
TOM TEPEeBOJIUTH MPAKTUUYECKYIO 3aJa4y B y4eOHYIO, BBIJCISATH CYIIECTBEHHbBIC
CBOMCTBA (MpU3HAKK) PU3HYECKUX SBIICHHUM;

OMKCHIBATh M3YUYEHHBIE CBOWMCTBA TeN U (U3MYECKHUE SBICHUS, MCIOIB3Ys
¢usznueckre BeNMUYMHBI (Macca, OO0OBEM, IUIOTHOCTH BEIIECTBA, BpeMS, IIyTh,
CpPEIHSsl CKOpPOCThb, CHUJla YNPYrOCTH, CHJIa TSKECTH, BEC Teja, Cujla TPEHUS,
JaBieHUe TBEPJOTO Tela, JABJICHHE CTOJOA KUAKOCTH, BBITAIKMBAIOIIAS CHUJIA,
MexaHu4eckas paboTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIBI, KO3(QUIIHEHT
MIOJIE3HOT'O IEUCTBUSI MEXaHU3MOB, KWUHETUYECKAs U MOTEHIIMATbHAS YHEPTHUS ), TIPH
OMHMCAHUM TPABUIIHO TPAKTOBATh (U3MYECKUN CMBICT HMCIOJIb3YEMBIX BEIUYHH,
ux OOO3HAaUeHUsT ¥ EeAUHUIB (HU3UYECKUX BEIUYMH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIONINE JTAHHYIO (PU3MYECKYIO BEIMYHUHY C IPYTUMU BEIMYMHAMH, CTPOUTH
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKkTepu3oBaTh CBOMCTBa Tesl, (U3UYECKUE SIBICHUS M IPOLECCHI,
UCIIONb3Ys MpaBuia CIOXKEHUS cuil (BIOJb OAHOW mIpsiMoil), 3akoH ['yka, 3aKoH
Ilackans, 3akoH ApxuMena, NpaBUIO paBHOBecUs pbluara (0JI0Ka), «30JI0TOE
MPaBUJIO» MEXAaHHMKH, 3aKOH COXPAHEHUS MEXaHUYECKOW SHEpruu, MNph STOM
JaBaTh CJIOBECHYIO (DOPMYIHMpPOBKY 3aKOHA M 3aMUCHIBATH €T0 MaTEeMaTHYECKOEe
BBIPAXKEHUE;

CTPOHUTH MPOCThIE (PU3MUECKHUE MOJEIU PEATbHBIX OOBEKTOB, MPOILIECCOB U
ABJICHUW, BBIACNATh IPU ITOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA



00BEKTOB, MIPOIIECCOB, ABICHUMN, MPUMEHITh PU3MUECKUE MOJIETHU JJIsl OOBSICHEHU S
(pu3HUECKHX MPOLIECCOB U PEIICHUs YUeOHbIX 3a1a4;

OOBSACHATH (PU3MYECKUE SABIICHUSA, MIPOLIECCHl U CBOIMCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTyalluii NpPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W peuaTh
KAueCTBEHHbIE 3a7aud, B TOM UYHKCJIE TpeOyIolue YHCICHHOTO OLEHUBAHUS
XapaKTepHbIX 3HaYEHUN (PU3NYECKUX BEIWYUH, IPU 3TOM BBIOUpATh aJE€KBATHYIO
(u3MUECKyl0 MOJEIb, BBISBIATh NPUUYMHHO-CIEICTBEHHbIE CBSI3M U BBICTPAUBAThH
JIOTUYECKYIO IIEMOYKY pacCyXJ€HHM C ONopod Ha U3YYEHHBbIE CBOMCTBa
(du3nuecKux sBIECHUN, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN;

pemiath pacuy€THble 3a1au (B 2—3 OEHCTBUSA) MO U3y4aeMbIM TeMaM Kypca
(¢u3uKy, BHIOUpas aleKBaTHYIO (PU3UYECKYIO MOJEIb, C UCIIOIb30BAaHUEM 3aKOHOB
1 (HopMyI, CBSA3BIBAIOIIMX (PU3UYECKHE BEJIIMYMHBI, 3aIIUCHIBATh KPATKOE YCIOBHE
U Pa3BEPHYTOE pElIeHHE 3aJa4yM, BBISBISATH HEJOCTAIONIME WU H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BBIOOpP MeETOJA pEIICHHUs 3aJlayd, HCIOJIb30BaTh
CIIpaBOYHBIE JaHHBIC, MTPOBOJUTH MAaTEMAaTUYECKHUE MPEOOpPa3OBaHUS U PACUETHI,
OLICHMBATh PEATUCTUYHOCTH MOJYYEHHOrO 3HauyeHUs (PU3NYECKON BEIUYUHBI U
OTpEENATh Pa3MEPHOCTh (PU3NYECKON BEIMYMHBI, MOTYYEHHOW MpH peHIeHUH
3a/1auu;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh TMpPU  TOMOIIH
¢u3nuecknux METOAOB, M Tpeljaratb OPUEHTHUPOBOYHBIA CIOCOO peIIeHUs, B
ONMMMCAHUM  UCCJIENIOBAaHUA  PACIO3HABaTh  MPOBEPSEMOE  MPEAIOJIOKEHHE
(rumnoTesy), UHTEPIPETUPOBATH MOIYUSHHBIN pe3ysIbTaT;

IIPOBOJIUTH OIBITHI IO HAOIIOJACHUIO (PU3HMYECKUX SBICHUN WM (PU3UICCKUX
cBoiicTB Ten (muddy3us, TEIIOBOE pacIIMpeHHe Tra3oB, SBICHUE WHEPIUH,
M3MEHEHHE CKOPOCTH NpPU B3aUMOJCHCTBUU TeJ, Mepeaada AaBICHUS KUIKOCTHIO
M Tra3oM, MPOSIBICHHE IEHCTBUS aTMOC(EpHOro HaBiCHHS, NEHCTBUE MPOCTHIX
MEXaHU3MOB): (OPMYJIHUPOBATH IMPEANONOKEHHE (THUIOTE3y) O BO3MOXKHBIX
pe3yabpTaTax HaOJIIOEHUH, CaMOCTOSTEIBHO COOMPATh YCTAHOBKY U3 U30BITOUHOTO
Habopa obopynoBaHus U (HOPMYITHUPOBATH BHIBOIHI,

IPOBOAUTH TPSIMbIE W KOCBEHHBIE U3MEpeHUs (U3NUECKUX BEITUYHUH
(paccrosiHue, IPOMEKYTOK BPEMEHU, Macca Tena, 00bEM Tena, Cuila, TEMIEPATypa,
IUIOTHOCTh JKUJKOCTH W TBEPAOrO Tella, CUjla TPEHUS CKOJIbKEHHS, J1aBIICHHE
BO3/lyXa, BBITAJIKUBAIONIAsl CWia, JEUCTBYIOIIAs HAa MOTPYXKEHHOE B KHUJIKOCTh
T€10, KOAXPPUUUEHT TMOJEe3HOro  JIEUCTBUSL  MPOCTBIX  MEXaHU3MOB) C
MCIIOJIb30BAaHUEM AaHAJIOTOBBIX M IH(PPOBBIX HPUOOPOB, OOOCHOBBIBATH BHIOOP
METO/Ma W3MEpeHus, (PUKCUPOBATh MOKa3aHUS MPUOOPOB, HAXOIWUTH 3HAUCHHE
U3MEPSAEMON BETMYUHBI C TOMOILBIO YCPETHEHUS PE3YJIbTaTOB CEPUH U3MEPEHUH U
OLICHMBATh MOTPEIIHOCTh U3MEPEHHUI;



MPOBOJIUTH HECIOXKHBIE AKCIEPUMEHTATbHBIC HCCIEAOBAHUS 3aBUCUMOCTEH
¢u3nYecKnX BEIMYMH (3aBUCUMOCTH MYTH PABHOMEPHO NBIDKYILETOCA Tela OT
BPEMEHHM JBWKCHHUS Tela, CHJIBl TPEHUS CKOJBXKEHHUS OT CHIIBI HOPMalbHOTO
JIABJICHUSI, KayecTBa OOpaOOTKM TMOBEPXHOCTEW TeNl W HE3aBUCUMOCTH CHJIbI
TPEHUSI OT TUIOIIATU CONPUKOCHOBEHHS TN, CHJIBI YHPYTOCTH OT YIJIHHECHHS
MPY>KUHBI, BBITAJKUBAIOLIEH CUJIBI OT O0OBEMA MOTPYKEHHOM YacTH Tejla U OT
TUIOTHOCTH KHUAKOCTH, €€ HE3aBHUCHMOCTH OT IUIOTHOCTH TeNia, OT TIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEeJO, YCIOBHH IJIaBaHUS Tell, YCIOBHUI paBHOBECHs phlyara
U OJIOKOB): COBMECTHO ¢ yuuTeneMmM GOpMyJIHpoOBaTh 3ajadyy W THUIOTE3Y
MCCIICJIOBAHUSA, CAMOCTOSTENFHO IIAaHUPOBATh HCCIEAOBAHUE, CAMOCTOATEIHHO
coOupaTh HKCIEPUMEHTATBHYIO YCTAHOBKY C WCIOJIB30BaHUEM HWHCTPYKIIUH,
NPECTABIIATH MOJIYYCHHbIC 3aBUCUMOCTH (DU3MUECKUX BEJWYMH B BUAC TAOJIHIl U
rpadvKoB, OIICHMBATh TMOTPEIIHOCTH, JIeJaTh BBIBOABI 1O pe3yJdbTaTam
MCCIICJIOBAHNS;

coOnroaTh TpaBWJia TEXHUKW Oe30macHoro Tpyna npu pabore ¢
1a60paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh MPUHIIMITBI JICHCTBUS PUOOPOB M TEXHHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETp, JUHAMOMETpP, COOOIIAIOIIHUECS COCYIbl, OapoMmeTp, pblyar,
MOJIBMKHBIN M HETIOJIBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

XapaKTepru30BaTh MPUHIIUIBI JEHCTBUS MU3YUYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOIIECCOB C OMOpPOMl Ha WX OMHCaHUs (B TOM
quclie: MOIINITHUKY, YCTPOHUCTBO BOAOIPOBO/IA, THAPABINYECKUN Mpecc, cu(doH,
MaHOMETp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMEeTp), HMCIOJNb3ys 3HAHUA O
CBOMCTBaX (DM3WYECKUX SBJICHUNH M HEOOXOAuWMble (HU3WYECKHE 3aKOHBI M
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH H3YYCHHBIX TEXHHUECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX TPUOOPOB U TEXHOJOTMYECKUX IMPOIIECCOB TIPH
pElIeHUH YIeOHO-TIPAKTUYECKUX 3a]1aY;

PUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIHIO O PUMEPax) MPaKTUYECKOTO
UCIOJb30BaHUs (PU3MUECKUX 3HAHUN B MOBCEIHEBHOW >XKM3HM ISl oOecredeHus
Oe3omacHOCTH TpU oOpallleHuu C MpuOopaMu M TEXHUYECKUMHU YCTPOHCTBaMH,
COXpaHEHHUsl 3J0pOBbs U COOJIOACHHS HOPM 3KOJOTMYECKOrO IOBEJICHUS B
OKPY’KAIOIIEH CPEAE;

OCYILIECTBIISTH OTOOpP MCTOYHUKOB MH(pOpMAINU PUIUIECKOTO COACPKAHUS B
Wutepuere, camocTosTeNbHO (OPMYNHUPYS TOUCKOBBIM 3ampoc, Ha OCHOBE
MMEIOMINXCS 3HAHUM M TMYyTEM CpPaBHEHUS Pa3IMYHBIX WCTOYHHKOB BBIACIATH
uHOpMAIIO, KOTOpas SBISETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJ0CTOBEPHOM;



WCIIOJb30BaTh TMPHU BBHIMOJTHEHUU YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO
auTepaTypy (puznueckoro coiep:kaHus, CIPaBOYHBIE MaTepualibl, PECYpPChl CETH
WNutepuer, BiaaeTh mNpuéMaMu KOHCHEKTHUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC KpAaTKHUE MHCHMEHHBIC U YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 HMCTOYHUKOB HMH(pOpManuu (HU3UYECKOTO COJIEPKAHUS, B TOM YHUCIIC
MyOJIMYHO JIeNIaTh KPaTKUE COOOIIEHUS O pe3yjbTaTaX MPOEKTOB MJIM Y4€OHBIX
HCCJIEI0BAHUM, TMPHU HSTOM TPAMOTHO MCIOJIb30BaTh H3YYEHHBIN MOHATHUHWHBIN
amnmapart Kypca (pU3MKH, COMPOBOXKIATh BHICTYIIJICHHE MPE3EHTAIIUCH;

IPU  BBITIOJTHEHUH YYEOHBIX TMPOCKTOB M UCCJIEAOBAaHUN paclpenensiTh
00sI3aHHOCTH B TPYIINE B COOTBETCTBHH C MOCTABJICHHBIMU 3aJjadyaMu, CIEIUThH 3a
BLITIOJIHCHUEM TUTaHa JIEUCTBUM, aJ€KBAaTHO OIICHWBATh COOCTBEHHBIM BKJaj B
JESTEIIbHOCTh  TPYIIbI, BBICTPAMBATh KOMMYHHMKATMBHOE B3aUMOJICHMCTBUE,
YUYUTHIBAsE MHEHUE OKPYKAIOIINX.

K koHny oOyueHusi ¢ 8 Knacce TmpeIMeTHbIE pe3yibTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

UCIIOJIB30BaTh MOHATHS (Macca W pa3Mepbl MOJICKYJI, TEIJIOBOE JIBM)KCHUE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIMYECKUE W
amop(HbBIE TeJa, HACBHIIEHHBI W HEHACBHIIICHHBIH Map, CHOCOOB H3MEHEHHUS
BHYTPEHHEW DHEpPruu, OJJIEMEHTAPHBIN JJIEKTPUUYECKU 3apsll, MPOBOJHUKH,
HOJYIPOBOAHUKHU, TUAJICKTPUKU, UCTOYHUKHU IMOCTOSTHHOTO TOKA, AIEKTPUUECKOE U
MarHUTHOE TMOJIs, ONTHYECKas CUCTEMAa) U CUMBOJUYECKUN SI3bIK (PU3UKH TIPH
pElIeHUH YYeOHBIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO pPa3inyaTh ABJICHUS (TEIJIOBOE paclIMpeHHe (CKaTHE), TEIJI0BOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHHE, CMayMBaHWE, KAMWIUISIPHBIC SBICHUS,
UCIIapeHHe, KOHJACHCAIMs, IUIaBICHUE, KPHUCTAJUIM3AlUsi, KUIIEHUE, CIOCOObI
TeIUIonepeaaun (TerIoNnpPOBOIHOCTh, KOHBEKIIUS, U3IYyYCHHE), TEIUIOBBIE TOTEPH,
AIEKTpU3alUsl TeJl, B3aUMOJCHUCTBUE 3apsoB, ACHCTBUS JIIEKTPUUYECKOIO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBIE MATHUTOB, JA€HCTBUE MAarHUTHOTO IMOJIsl Ha
MIPOBOJHUK C TOKOM) IO OIMCAHUIO MX XapaKTepPHbIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOUIUX TaHHOE (PU3UUECKOE SBIICHUE;

pacmo3HaBaTh  MPOSBJICHWE  W3YYEHHBIX  (PU3WYECKUX  SBICHUUA B
OKpyXatomeM wmupe (B TOM 4nclie (U3UYECKUE SBICHHS B TPHUPOJE:
MOBEPXHOCTHBIE M KaNWUISIPHBIE SIBIICHUS B MPUPOJE, KPUCTALIBI B IPUPOJE,
n3nyyenue CollHIla, 3aMep3aHue BOJIOEMOB, MOPCKUE Opu3bl, 0Opa30BaHKUE POCHI,
TyMaHa, WHES, CHEera, JJICKTPUYECKHE SBJICHUS B aTMocdepe, IIIEKTPUYECTBO
UBBIX OPraHU3MOB, MAarHUTHOE MoJie 3eMJIH, Apeid Mot0COB, POJIb MATHUTHOTO
noJist IS JKW3HU Ha 3emiie, MOJSPHOE CHUSIHUE), MpU STOM TEPEBOAUTH



MPAKTUYECKYIO0 3amady B Y4YeOHYIO, BBIJCISTh CYIICCTBEHHBIC CBOWMCTBA
(npu3Haku) GU3HYECKUX SBICHUIA;

OMKCHIBATh M3YUYEHHBIC CBOWCTBA TeNl W (HU3MYECKHUE SBICHUS, HCIOIB3YS
dusnueckre BETUYMHBI (TeMreparypa, BHYTPCHHSSI DSHEPTHs, KOJUYECTBO
TEIUIOTHI, paboTa ra3a, yAelbHas TEIUIOEMKOCTh BEIIECTBa, yHeIbHAs TEILIoTa
TUTABJICHMS, YICIbHAS TEIUIOTa MapooOpa3oBaHMsl, YACNbHAs TEIIOTa CropaHus
TOIUTMBA, KOA((DUIIMEHT MOJIE3HOTO EHCTBUS TEIIOBOM MAIIMHBI, OTHOCUTEIIbHASI
BJIQXHOCTh BO3AyXa, OJEKTPUYCCKUHA 3apsj, CHJIAa TOKa, DJJICKTPUUICCKOE
HaNpsDKCHHWE, COINPOTHUBIICHHE MpoBoAHKMKA, DJIC B IenmM NOCTOSHHOTO TOKa,
AJIICKTPUYECKOE YJICITBLHOE CONPOTHBIICHWE BEIICCTBA, pab0Ta M MOIIHOCTH
AIIEKTPUYECKOTO TOKA), MPU OTMMCAHUY MPABWIBHO TPAKTOBATH (DH3UYCCKUN CMBICIT
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAYCHUS WM CIUHUILI (DU3UYCCKUX BEIUYHH,
HaXOAUTh (POPMYIIBI, CBSA3BIBAIOIINE JAHHYI (U3HYECKYIO BEIUYUHY C JAPYTHMH
BEJIMYMHAMH, CTPOUTH rpa)KH M3YUYCHHBIX 3aBUCUMOCTEH (DU3UUECCKUX BEIIMYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS W IIPOIECCHI,
UCIIOJIb3YsI OCHOBHBIC ITOJIOKEHUS MOJICKYIISIPHO-KHHETHYCCKOW TEOPUH CTPOCHHSI
BEIICCTBA, YPaBHECHHUE TEIUIOBOIO OajaHca, 3aKOH COXPAHCHHS 3JICKTPUYECKOTO
3apsja, 3akoH KysioHa, TMPUHIUMI CYNEPHO3UIIMN DJICKTPHUYSCKUX IOJICH, 3aKOH
Owma st yyacTka nenu, npasmia Kupxroda, 3akon Oma 115 TOJTHON 1IeTH, 3aKOH
Jxoyns-JleHna, 3aKOH COXpaHEHUS PHEPTUU, MPH TOM Pa3IUnyaTh CIOBECHYIO
(bOopMyNIHPOBKY 3aKOHA M €70 MAaTEMaTHUYECKOE BhIPAKCHUE;

CTPOUTH TMPOCThIE (PU3UYECKUE MOJEIU pealbHBIX OOBEKTOB, MPOILIECCOB U
SBJICHUW, BBIACNIATH TPU ITOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA
00BEKTOB, MIPOIIECCOB, SIBJICHUH, MPUMEHIThH (PU3NUECKUE MOJEITH ISl OObSICHEHUS
(bU3UIECKUX TTPOIIECCOB U PEIICHUS YIeOHBIX 3a/1a4;

OOBSACHATHh (PU3NYECKUE SIBICHHUS, TIPOIIECCHI M CBOMCTBA TeJl, B TOM YHCIIE U B
KOHTEKCTE CHUTYyalluld TMPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, M peliarh
KaueCTBEHHBIC 3a7a4d, B TOM 4YHCJIE TPeOyIOlMe YNCICHHOTO OIEHUBAHUS
XapaKTepHBIX 3HAYCHUN (DU3NYECKUX BEIUYUH, MIPU ITOM BHIOMpATH aJCKBATHYIO
¢u3nUecKyt0 MOJEIb, BBISBISATh MPUUYUHHO-CICICTBEHHBIE CBSI3M U BHICTPAWBAThH
JIOTUYECKYI0 MEMOYKY pACCYyXKICHUM C OIOPpOM HAa M3YyYCHHBIE CBOWMCTBA
duznueckux sBIEHUN, (GU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICIIH;

YBEPEHHO pemniaTh pacu€THble 3a7adyu (C omopoid Ha 2—3 ypaBHEHHUS) IO
M3y4aeMbIM TeMaM Kypca (GU3UKH, BEIOMpAs aIeKBaTHYIO (U3HYECKYIO0 MOJIETh, C
WCIIOJIb30BAaHUEM 3aKOHOB M (OPMYJ, CBSA3BIBAIONINX (PU3HUECKHUE BEITHMYUHEI,
3aMHMChIBaTh KPAaTKOE YCIOBHE W Pa3BEPHYTOE peEIICHUE 3aJa4d, BBISBIATH
HEJIOCTAOIINE WJIM M30BITOYHBIE JIaHHBIE, 00OCHOBBIBATH BHIOOP METO/A PEIICHUS
3a/layu, WCIOJIb30BaTh CIPAaBOYHBIC JaHHBIC, MPUMEHSIThH METOJbI aHalN3a
pa3MepHOCTEH, MCIOIB30BaTh rpad)UueCKUe METOMIbl PEIIeHUs 3a7ad, MPOBOIUTH



MaTeMaTHYecKue TMpeoOpa3oBaHMs W PacuéThl, OICHWBATh PEATUCTUIHOCTH
MOJIYYCHHOT'O 3HA4YCHUS (DU3NYCCKON BETUYMHBI W OMPEACIATh Pa3MEPHOCTh
(du3HUecKOl BeTUYMHBI, TTOJTYYCHHOU MPU PEIICHUH 33/1a4H;

pacmo3HaBaTh TMPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh TPU  TTOMOIIH
¢u3HUeCKNX METOAOB, M TpeIjaratb OPUEHTHUPOBOYHBIA CIIOCOO pEIICHUs, B
ONMCAaHUM  WCCIICJIOBAHHUSA  pACMO3HaBaTh  MNPOBEpPSEMOE  MPEATNOTIOKEHUE
(TUTIOTE3Y), HHTEPIPETHPOBATH MOJYICHHBIA PE3YIIbTAT,

IIPOBOJMTH OIBITHI 1O HAOIIOICHUIO (PU3UYCCKHUX SBICHUN WU (PU3HUECKHUX
CBOWCTB Ten (KamWJUIAPHBIC SIBJICHUS, 3aBUCUMOCTH JAaBJICHHUS BO3JyXa OT €ro
o0béMa W TeMIepaTrypel, CKOPOCTH IIpoIlecca OCThIBaHUs (HArpeBaHWs) IPHU
U3TYy4eHHH OT I[BETa H3Iydaromieil (MOTJIOMIAIONIe) MOBEPXHOCTH, CKOPOCTh
UCTIApPCHMSI BOJBI OT TEMIIEPaTyphl XKUIAKOCTH M IUIOMAAU €€ TOBEPXHOCTH,
AIIEKTPU3AIUS TSI U B3aUMOJICHCTBUE DJICKTPUUYECKHUX 3aps0B, B3aUMOJICHCTBHUEC
MOCTOSIHHBIX MarHWTOB, BU3YaJIM3alldss MarHUTHBIX ITOJICH MTOCTOSTHHBIX MarHUTOB,
JCHCTBUS MarHUTHOTO IOJISI HAa MPOBOJHUK C TOKOM, CBOWCTBA DJICKTPOMAarHuTa,
CBOWCTBA 3JICKTPOABUTATENS TIOCTOSTHHOTO TOKa): (GOPMYIHUPOBATH MPOBEPSEMOE
Npearnosoxkenue (TMIOTe3y) O  BO3MOXHBIX — pe3yJibTaTax  HaOJFOJACHHM,
CaMOCTOSITETTFHO COOMpaTh YCTaHOBKY W3 M30BITOYHOTO HaOopa 00OpyIOBaHMUS,
OIKCHIBATh X0/ OTBITA U (DOPMYIIHPOBATH BHIBOJIBI;

NPOBOJIUTh TMPSIMbIE M KOCBCHHBIC W3MEpPCHHsSI (U3NYSCKUX BEIUYMH
(TeMmiepatypa, OTHOCHTENIbHAs BIIAXXHOCTh BO3[yXa, CWJIa TOKa, HANpsOKEHUE,
yIenbHasl TEIUIOEMKOCTh BEIIECTBAa, COMPOTHUBICHUE IPOBOJHUKA, paboTa W
MOIITHOCTh JJIGKTPUYECKOTO TOKA) C HMCIIOJIb30BAHUEM aHAJIOTOBBIX W ITU(PPOBHIX
mpuOOpoB, 0OOCHOBBIBATH BHIOOpP METOAa H3MEPEeHHs, (DUKCUPOBATH IMOKAa3aHUSI
prOOPOB, HAXOIUTH 3HAUYCHUE MU3MEPSICMOW BEIIMYMHBI C IMOMOIIBIO YCPEIHCHHS
pe3yabTaTOB CEPUH H3MEPEHUH M OIEHUBATH MOTPEITHOCTh U3MEPCHHUIA;

IPOBOJIUTH IKCIICPUMEHTAIBHBIC HCCIICIOBAHUS 3aBUCUMOCTEH (DU3MUECKUX
BENMYMH (3aBUCUMOCTbH JIABIICHUS BO3JyXa OT €ro oO0bEéMa W HarpeBaHUsA WU
OXJIAKICHUS, UCCIICIOBAaHUE SIBIICHUS TEIJIO0OMEHA TP CMEIIUBAHUH XOJIOTHOU U
ropsideii  BOJABI, 3aBUCUMOCTH COMPOTHBIICHUS TPOBOJHUKA OT €ro JJIHHBI,
TUIOMIAAN TIOMEPEYHOTO CEYCHHMs] U YACIBbHOTO CONPOTHBICHHS BEIIECTBA
MIPOBOJIHUKA, CHJIbI TOKA, MPOTEKAIOIIEro Yepe3 MPOBOJHUK, OT HAMPSHKCHUS Ha
MIPOBOJIHUKE, MCCIIEIOBAHME TOCIEAOBATEIILHOTO M MApaJUIEIbHOTO COCTUHEHUN
MIPOBOJTHUKOB): COBMECTHO C yuuTedeM (GOpMyIHpOBaTh 3agady W THUIIOTE3Y
MCCJICIOBAHUS, CAMOCTOSITENIBHO IIJIAHUPOBATH HCCIICOBAHUE, CAMOCTOSTEIHHO
coOupaTh JKCIMEPUMEHTATBHYI0 YCTAHOBKY C WCIOJIb30BAHUEM WHCTPYKIIHH,
MPEICTABIATh MOJYyYEHHBIE 3aBUCUMOCTH (PHU3WUYECKUX BETUYHMH B BUJE TAOJHIl U
rpauKoB, OIEHWBATH TIOTPEIIHOCTH, JEJaTh BBIBOJALI IO  PE3yibTaTaMm
WCCJICIOBAHMS,



coOnoaTh MpaBuia 0O€30MacHOTO TpyJda Hpu paboTe ¢ JabopaTOpHBIM
00opy10BaHUEM;

XapaKTEepU30BaTh MPUHILMIBI IEUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOIECCOB C OMOPOM Ha UX omnucaHusg (B TOM
quclie: CUCTeMa OTOIUIEHUS JOMOB, TMTPOMETp, MapoBasi TypOWHA, aMIIepMETp,
BOJIBTMETP, CUETUUK DJIECKTPUUECKON SHEPrUH, JIEKTPOOCBETUTEIIbHBIC MPUOOPHI,
HarpeBaTeNbHbIE  3JIEKTPONPUOOpHl  (IpUMEpPBI), MPEAOXPAHUTENH U HX
MPUMEHEHUE B OBITYy W TEXHUKE, IMPUMEHEHHE TIOCTOSHHBIX MAarHUTOB,
AJIIEKTPOMArHUTOB, 3JIEKTPOJBUTATENb MOCTOSHHOIO TOKA), UCIOJIb3Yysl 3HAHMS O
CBOMCTBaX (u3UUECKUX SIBICHUN, HEOOXOAUMBbIE (PU3UYECKHUE 3aKOHBI H
3aKOHOMEPHOCTH;

pacrio3HaBaTh TPOCThIE TEXHUYECKHE YCTPONCTBA U U3MEPUTEIIbHBIC
npuOOphl MO CXeMaM W CXEMaTUYHBIM DPHUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC,  TMCHUXPOMETP, TUTPOMETP, JIBUTAaTelb BHYTPEHHErO0  CrOpaHwus,
ANIEKTPOCKOI,  PEOCTaT), COCTaBISATh CXEMbl DJJEKTPUUYECKUX LEemed ¢
MOCJIEIOBATENIbHBIM M TMapajyieIbHBIM  COCIMHEHUEM JJIEMEHTOB, pa3inyas
yCIIOBHBbIE 0003HAYEHHUS DJIEMEHTOB JJIEKTPUUYECKUX IENEH, UCIIOIb30BATh CXEMBI
U CXEMaTUYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKHX YCTPOMCTB, M3MEPUTEIbHBIX
npuOOPOB U TEXHOJIOTHYECKUX MPOIECCOB MPH PEUICHUU Y4eOHO-MPAKTUYECKUX
3azay;

IPUBOJIUTH MPUMEPHI (HAXOAUTH UHPOPMALIUIO O MPUMEPAX) MPAKTUYECKOTO
UCIIOJIb30BaHUs (DU3UYECKUX 3HAHWNA B MOBCEIHEBHOM KU3HU NIl 0OECTICUECHMS
0e30IacHOCTH TPU OOpallleHnH ¢ MpUOOpaMu M TEXHHUUYECKHMH YCTPOMCTBaMH,
COXpaHEHHUsSI 3J0pPOBbS M COOJIIONEHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITH MOUCK MH(pOpMaIK pusudeckoro coaepxkanus B MuaTepuere,
CaMOCTOATEILHO (POPMYNIHMPYS TIOMCKOBBIM 3ampoc, HAa OCHOBE HMMEIOIIMXCS
3HAHWA W CPABHEHUS JIOMOJHUTEIBHBIX HCTOYHUKOB BBIACIATh WHGOPMAIHIO,
KOTOpas SBJISETCS MPOTUBOPEUNBON MM MOKET OBITh HEIOCTOBEPHOM;

UCIIOJI30BaTh NPU BBINOJIHEHUU YYEOHBIX 3aJaHUN HAyYHO-TOMYJSPHYIO
TuTeparypy (pu3mdeckoro comepkaHus, CIPABOYHBIE MaTEPHUAIbl, PECypChl CETH
WNutepHer, BiaaeTh NpuUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MPEeoOpa30BaHUs
nH(pOpMaIK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

co3/1aBaTb COOCTBEHHBIE IHUCHMEHHBIE M KpPATKUE YCTHBIE COOOUICHUS,
00001mast HGOPMAITNIO M3 HECKOJIBKUX MCTOYHUKOB (DH3UYECKOTO COJEPIKAHMS, B
TOM  4YHclie NOyOJUYHO  MPEACTABIATh  PE3yJbTaTbl  NPOECKTHOM  WJHU
HCCIIEIOBATEIBCKON IESITENBHOCTH, IPU 3TOM I'PaMOTHO MCIOJIb30BaTh U3YUYEHHbIN
MOHATUWHBIA ~ anmmapaT  Kypca  (U3MKH,  CONPOBOXKJIATh  BBICTYIUICHUE
MPE3EHTAIUEN;



MIPU BBIMOJHEHUN YYEOHBIX MPOECKTOB W UCCIEAOBaHUN (U3UYECKUX MPOIIECCOB
pacrpenensaTh O00s3aHHOCTH B TPyNIe B COOTBETCTBUM C TMOCTABICHHBIMU
3a/la4aMy, CIEIUThH 3a BBINOJIHEHUWEM IUIaHA JIEUCTBUM M KOPPEKTHPOBATH €ro,
aJIcKBaTHO  OIICHMBATh COOCTBEHHBIM BKJIAJl B JIEATECIbHOCTb TPYIMIIHI,
BBICTpauBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHUE, TMPOSBISASI TOTOBHOCTH
paspeniatb KOH(GIUKTHIL.

K koHny oOyueHuss ¢ 9 knacce mpenMeTHblE pe3ynbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTPaXKaTh CPOPMHUPOBAHHOCTh y OOYUAIOIITUXCS YMEHUM:

UCITIOJIH30BaTh MOHATHS (CUCTEMA OTCUETa, OTHOCUTEIIBHOCTh MEXaHUUECKOTO
JIBIDKCHUS, HEBECOMOCTh M TIEPErpy3KH, IEHTP TIKECTH, MEXaHHUUYECKUE BOJIHBI,
3BYK, HMH(Pa3ByK U YIbTPA3BYK, OSJIEKTPOMATHUTHHIC BOJIHBI, PEHTIEHOBCKOE
U3JIy4eHHUE, MIKaJIa JJIEKTPOMArHUTHBIX BOJIH, UICTOUHUKHU CBETA, OJU30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPhI UCITYCKAaHUS W TOTJIONIeHUs, aibda-, 6eta- U ramMmma-
U3JIYy4CHUS, U30TOIIbI, sJICpHAs U TEPMOSICPHAs DHEPIeTHKA) U CUMBOJIMYECCKUM
SI3bIK (PU3UKYU TIPU PEIICHUHN YUYeOHBIX M MPAKTUYECKUX 3a]1a4;

YBEPEHHO  pa3iuyaTh  sBIEHHUS  (PAaBHOMEPHOE U  HEPABHOMEPHOE
NpSMOJIMHEHHOE JIBIDKCHUE, PAaBHOYCKOPEHHOE TNPSIMOJIMHEHHOE JBIKCHHE,
CBOOOJHOE TMaJleHHe TeJ, JBIKEHHE 110 OKPY>KHOCTH, B3aUMOJIECHCTBUE Te,
paBHOBECHE MaTepHAIbHOM TOYKHM, PEAKTUBHOE JBW)XEHHE, HEBECOMOCTb,
KonebareabHOe  JBIDKEHHE (TapMOHUYECKHE, 3aTyXalolllue, BbIHYXKIEHHBIC
Kosie0aHus), Pe30HAHC, BOJIHOBOE JBIDKEHHE (PacIpOCTpaHEHUE M OTpakKeHHE
3ByKa, UHTepdepeHIus U aqudpakius BOJH), TPSIMOJIUHEHHOE pacrnpoCcTpaHeHHe,
OTpakeHHE U TMPEJIOMJICHHE CBETa, IOJHOE BHYTPEHHEE OTpPAKEHUE CBETa,
pasnokeHue Oeroro cBeTa B CHEKTP U CIOXKEHHUE CIHEKTPaJIbHBIX I[BETOB,
€CTECTBEHHAas  PAJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYAaTOro  CIIEKTpa
U3ITyYeHHUs) 1O OMUCAHUIO WX XapaKTePHBIX CBOWCTB W HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh  MPOSIBJICHHWE  W3YUYEHHBIX  (PU3WYECKUX  SBICHUUA B
OKpyXaroieM Mupe (B ToM yucie (U3NYECKUe SIBICHHS B TPHUPOJIEC: NMPWIUBBI U
OTJIUBBI, ABUXKEHUE TUIaHeT COJHEYHOM CHCTEMbI, PEAaKTUBHOE JBUKEHHE MKUBBIX
OpraHW3MOB, BOCIPHUSITHE 3BYKOB J>KMBOTHBIMH, 3€MIIETPSCEHHE, CEHCMHYECKUE
BOJIHBI, IIYHAMH, 9XO0, IIBETA TEJI, ONTUYSCKUE SBICHUS B PUPOJIC, OMOTOTHIECKOE
JEUCTBUE BUANMOTO, yIbTPadUOJIETOBOIO UM PEHTTCHOBCKOTO H3IIYYCHHH,
€CTECTBEHHBI pPaTMOAKTUBHBIA (POH, KOCMHYECKHE JIy4d, PaJTHOAKTHBHOE
U3JIy4YEeHUE NPUPOAHBIX MHUHEPAJIOB JIEUCTBUE paJUOAKTUBHBIX M3IYyUYECHHN Ha
OpraHu3M 4YeJIOBEKa), MPU ITOM MEPEBOJUTH MPAKTUUYECKYIO 33/7ady B YUEOHYIO,
BBIJICJISITh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKU) (DU3NUECKUX SIBJICHU;

OMUCHIBATh M3yUYECHHBIC CBOMCTBAa TeN W (PU3MUECKUE SIBICHUS, UCIOIb3Ys
duznyeckue BENMYMHBI (CpeHSs] W MTHOBEHHAass CKOpPOCTh Tejla IMpu



HEPaBHOMEPHOM [IBIDKCHHWH, YCKOPCHHUE, MEPEMEIICHHE MPH PaBHOYCKOPCHHOM
MPSMOJIMHEWHOM  JIBIDKCHHH,  yIJOoBas  CKOPOCTh, IIEHTPOCTPEMHUTEIHLHOE
YCKOpEHHE, CUJIa TPEHHS, CUJia YIIPYTrOCTH, Chjla TSHKECTH, YCKOPEHHE CBOOOTHOTO
MajIeHus, BEC Tella, IEHTP TSHKECTH TBEPIOTO Teja, UMITYJIbC TeJla, UMITYJIbC CHITHI,
MOMEHT CHJIbI, MEXaHW4YeCKast paboTa U MOITHOCTbh, TIOTCHIIMAJIbHAS YHEPTUs Tea,
MTOTHSITOT'O HAJT TOBEPXHOCTBIO 36MJIH, TTOTCHITHAIBHASI SHEPTHS CKATOW TIPYKUHEI,
KHHETHYECKasl JHEPrus, IOJHAs MEXaHW4YecKas JSHEprus, MEepuoJ M YacToTa
KOJICOaHMMA, ITePUOT MaTEMAaTHIECKOTO U TIPYKUHHOTO MAasTHUKOB, JIJTAHA BOJIHEI,
I'POMKOCTh 3BYKa W BBICOTA TOHA, CKOPOCTh CBETa, IOKAa3aTelb TMPEIOMIICHHUS
cpenpl), TIpH ONUCAHWW TPABWJIBHO  TPAKTOBaTh  (PU3MYECKUH  CMBICI
UCIIOJIb3YEMBIX BEIIMYMH, WX OOO3HAYCHHUS WM CAUHUILI (DU3WYCCKUX BEIIMYHH,
HaXOAUTh (POPMYIIBI, CBSA3BIBAIOIINE JAHHYI (PU3MYECKYIO BEIUYUHY C JPYTHMH
BEJIMYMHAMH, CTPOUTH rpadUKi U3yUYEHHBIX 3aBUCUMOCTEH (PM3HMUECKUX BEJINYUH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBJICHUS W IIPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHCHHS SHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHHS, TTPHHIIMII
CYIEpPIIO3UIIMA CHWJI, TPUHIMII OTHOCUTEIbHOCTH [ 'amunes, 3akoHsl HpioTOHAa,
3aKOH COXPaHCHUS HMMITYJIbCa, TEOPEMY O KHHETHYECKOW »Hepruu, 3akoH ['yka,
3aKOH bepHyIM, 3aKOHBI OTPaKCHHS W MPEIOMIICHUS CBeTa, (POpMYJy TOHKOM
JIMH3BI, TTTAHETAPHYIO MOJIENb aTOMa, HYKJIOHHYIO MOJIEIh aTOMHOTO SI/Ipa, 3aKOHBI
COXpaHEHHs 3apsIOBOTO W MAacCOBOTO YHCEIN TPHU SACPHBIX PEAKIUAX, MPU ITOM
pa3inuyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M €70 MaTEMaTHIEeCKOE BBIPAKCHHUE;

CTpOHTH (PH3MUECKHE MOJEIHU peajbHBIX OOBEKTOB, MPOIECCOB M SBICHUHU,
BBIJICSITH TIPM OTOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOHCTBAa OOBEKTOB,
IPOIIECCOB, SIBICHUH, TPUMEHATh (HU3UYecKre Mojenu Uil OOBICHEHUS
(bH3UIECKUX TTPOIIECCOB U PEIICHUS YIeOHBIX 3a/1a4;

OOBSCHATH (PU3UUECKHE SBICHUS, TPOIIECCH M CBOMCTBA TEJ, B TOM YHCJIC B
KOHTEKCTE CHTyalldii TPaKTHKO-OPHEHTHPOBAHHOTO XapakTepa, H peniaTh
KaueCTBEHHBIC 3a7a4id, B TOM YHCJIE TPeOyIOlMe YHCICHHOTO OICHUBAHUS
XapaKTepHbIX 3HAYCHUN (DU3UYECKUX BEITUYUH, MIPU ITOM BHIOUpAThH aJEKBATHYIO
(bu3nUecKyt0 MOJEIb, BBISBISATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M W BHICTPAWBATH
JIOTUYECKYIO IIEMOYKY PACCYXKACHHM W3 2—3 IaroB C OMOpON HAa HW3y4YCHHBIC
CBOMCTBA (PM3MYECKUX SABICHHUM, PU3NUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH W MOJIEIH;

YBEPEHHO periaTh pacu€THBIC 3aJa4dl M0 M3ydaeMbIM TeMaM Kypca (U3HKH,
BEIOWpas aJeKBaTHYIO (PU3WYECKYI0 MOJIeNh, C HWCIOJIb30BAHUEM 3aKOHOB U
dbopMy1, CBSI3BIBAOMNX (DU3MYECKUE BETUUYUHBI, 3aITUCHIBATH KPATKOE yCIOBUE U
pa3BEPHYTOE pEIICHHWE 3aJa4yM, BBISBISATH HEIOCTAIONINE WU H30BITOYHBIE
JTaHHBIe, OOOCHOBBIBATH BBHIOOP METOMA PEIICHHUS 3aJa4d, WCIOJb30BaTh
CIIpaBOYHBIC JaHHBIC, MPUMEHATh METOJbI aHAIN3a PAa3MEPHOCTEH, UCTIOIb30BATh
rpadgudeckie  METOABl  pemieHus  3a7ad, MPOBOJUTH  MAaTEeMAaTHYECKHE



mpeoOpa3oBaHus U PACUETHI, OIEHUBATH PEATUCTHYHOCTh MOJYICHHOTO 3HAYCHHUS
¢u3nuecKkol BETUYMHBI W ONPEACNATh Pa3MEPHOCTh (U3MYECCKOW BEIUYUHBI,
MOJIYYCHHOW TP PEIICHUH 33]1a4H;

pacmo3HaBaTh TPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh TPU  TTOMOIIH
¢u3HUeCKrX METOAOB, M TpeIjaratb OPUECHTHUPOBOYHBIA CIIOCOO pEIICHUS, B
ONMMCAHWHM  WCCJICMIOBAaHUS  PACIO3HABaTh  TPOBEPSAEMOE  IMPEATOIOKCHHE
(rumoTe3y), OICHHWBATh MPABUIBLHOCTH IMOPSJKA IPOBEACHHS HCCICIOBAHUS,
WHTEPIPETUPOBATH TIOJYUYCHHBIN PE3yJIbTaT;

IIPOBOJMUTH OIBITHI 10 HAOJIOICHUIO (PU3UYCCKHUX SBICHUN WIH (PU3HUECKHX
CBOMCTB Tei (M3ydeHHE BTOPOTO 3akoHa HBIOTOHA, 3aKOHA COXpPAHCHHUS DHEPIHH,
3aKOHA COXPAaHCHHS HWMITYJIbCA, JICWCTBHE 3aKOHAa BepHY/UIM W BO3HUKHOBCHHE
NOBEMHON CWJIBI KpbLJIa, 3aBHCHMOCTH IIepUOJia KOJCOAHWH MpPYKHMHHOTO
MasTHUKa OT MacChl Tpy3a W JKECTKOCTH TPYKHHBI M HE3aBUCHUMOCTH OT
aMIUTMTYJbl MaJIbIX KOJICOaHMA, TPAMOJMHEHHOE paclpOCTPaHCHHE CBETa,
pasioKeHue OCJIOro CBEeTa B CIEKTP, M3YUYCHHE CBOMCTB M300PaKCHHS B IJIOCKOM
3epKaJie ¥ CBOMCTB M300paXkeHUs MpeaMeTa B COOMpAroIel JIMH3E, HAOII0ACHUC
CIUTONTHBIX M JIUHEHYATHIX CIIEKTPOB W3Jy4eHHS): (DOPMYJIUPOBATH MPOBEPIECMOE
Npearnosoxkenue (TMIOTe3y) O BO3MOXHBIX  pe3yJbTaTax  HaOJFOJACHHM,
CaMOCTOSAITEJILHO COOMpATh YCTAHOBKY M3 M30BITOUHOTO Habopa 00OpyHoBaHUS,
OIMCHIBATDH XOJI OTBITA U (HOPMYITUPOBATH BHIBOIBI,

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHUI0 NPSIMBIX H3MEPEHUH, OIpeaesss
CpellHee 3HAYCHUE U3MEPSIeMOM BEIMYMHBI M  OMNpEAeNsisi IMOrPEeUIHOCTb
pPE3YNIbTATOB MPAMBIX H3MEPEHUN, OOOCHOBBIBATH BBHIOOp CIOco0a H3MEpPEHUS
(M3MepUTENBHOTO PUOOpa);

IPOBOAUTH KOCBEHHBIC M3MEpPEHUsT GU3MUECKUX BEIUUUH (CPEIHSA CKOPOCTh
U YCKOpEHHE Tella MPU PABHOYCKOPEHHOM JBUMIKEHUH, YCKOPEHHE CBOOOIHOIO
najeHusi, KECTKOCTh  MPYKUHBI, KOAIDPUIMEHT  TPEeHHUS  CKOJIBKCHHS,
MexaHW4Jeckas pabora W MOIIHOCTh, YacToTa W TEpHOJ  KojeOaHu
MaTeMaTUYeCcKOTO0 W  TIPYXUHHOTO  MAasTHHKOB, (OKYCHOE  pacCTOSHHE
coOuparonieii JWMH3bI W e€ ONTHUYeCKas CHia, paJAHuOaKTHBHBIA (OH) C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX W IU(GPOBBIX MPUOOPOB: OOOCHOBBIBATH BHIOOD
METO/Ia W3MEpPEHHUs, IUIAHHPOBAaTh W3MEPEHUsS, CaMOCTOSTENBHO COOHMpATh
DKCIIEPUMEHTATBHYI0  YCTAaHOBKY,  BBIYHCIATH  3HAYCHUE  BEIWYUHBI |
aHAM3UPOBATH TOJYYCHHBIC PE3YNbTATHI, OLEHUBASI MOTPENTHOCTHh PE3YIHTATOB
KOCBEHHBIX U3MEPEHNUN;

IPOBOAUTH IKCIEPUMEHTAIBHBIE UCCIICIOBAHUS 3aBUCUMOCTEH (PU3MUECKHUX
BEITUYHH (3aBHCHUMOCTh TIyTH OT BPEMEHU NMPU PABHOYCKOPEHHOM JIBIDKCHHH 0€3
HAYaJIBHOW CKOPOCTH, 3aBHUCHUMOCTH CHJIBI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAJILHOTO JIaBJICHHS, MEpPUOaa KOJeOaHWN MaTEeMaTHYECKOTO MAasiTHUKA OT



JUIMHBI HUTH, OMNpENENICHUEe YCKOPEHHsS CBOOOJHOTO TaJeHHUs, HCCIEeI0BaHUE
M3MEHEHHUSI BEJIMUMHBI U HAMPABICHUS WHIYKIIMOHHOTO TOKa, 3aBUCUMOCThH yria
OTpaXEHUsI CBEeTa OT Yyria TMaJeHUs, yrjia NpeIOMIEHUS OT Yyrja MaJeHHs
CBETOBOI'0 Jy4ya, WCCJIECIOBAHUE TPEKOB: H3MEPEHUE DHEPTrUU YACTHUIIBI IO
TOpMO3HOMY yTH (110 oTorpadusam)): COBMECTHO € yuuTeseM (popMynupoBaTh
3a/1a4y W TUIIOTE3Y UCCIEIOBaHMsI, CAMOCTOSTEIBHO TJIaHUPOBATH MCCIICIOBAHUE,
CaMOCTOSITEILHO COOMpaTh JKCIEPUMEHTAIBHYIO YCTAaHOBKY, MPEACTaBIAThH
MOJTyYEHHBbIE 3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BHJE TaOIUIl U TPpadUKOB,
OIICHUBATh MOTPEITHOCTH, JICJIaTh BBIBOJIBI 10 PE3YJIbTaTaM HCCIICI0BAHUS;

coOmoaTh MpaBuia O€30MacHOro Tpylda MNpu paboTe ¢ J1abopaTOpHBIM
00opyI0BaHUEM;

XapaKTEepPU30BaTh MPUHIIMIBI TEUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOUCTB M TEXHOJOTHMYECKUX IPOIIECCOB C OMOpPON Ha WX OnucaHusi (B TOM
qucje: CHUAOMETpP, JAaTYMKU TIOJIOKCHHS, PACCTOSHUS U YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, MEPUCKON, (QoToamnmapar, MHUKPOCKOI, TEJIECKOI, ONTUYECKUE
CBETOBO/IbI, CIEKTPOCKOII, TO3UMETpP, kaMepa BuiibcoHa), MCMONB3ys 3HAHUS O
cBOMCTBaX (M3UYECKUX SIBICHUU M HEOOXOIUMbIC (U3UYECKHE 3aKOHOMEPHOCTH,
UCIIOJI30BaTh CXEMbl M CXEMaTUYHBIE PUCYHKH H3YUYCHHBIX TEXHHUYECKUX
YCTPOMCTB, WM3MEPUTEIbHBIX NPUOOPOB U TEXHOJOTMYECKUX IMPOILIECCOB TIPH
pelIeHNH Yy4eOHO-TIPAKTUYECKUX 3a/1ad, ONTHYECKUE CXEMbl I TOCTPOCHUS
n300pakeHUH B IJIOCKOM 3epKaJie U COOMpArOIIeH JINH3E;

PUBOJUTH MPUMEPHI (HAXOAUTH HHPOPMALIUIO O MPUMEPAX) MPAKTUYECKOTO
UCIIOJIb30BaHMs (DU3MYECKUX 3HAHUNM B MOBCEIHEBHOM KU3HU IJIsi O0OECTICUECHMS
0e30IacHOCTH TPU OOpallleHHH ¢ MpUOOpaMu M TEXHHUUYECCKHMH YCTPOMCTBaMH,
COXpaHEHHUsS 3J0pPOBbS M COOJIIONCHHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITh MOUCK MH(pOopMaI Gusudeckoro coaepxkanus B MaTepuere,
CaMOCTOATETHHO (HOPMYITUPYS MOWCKOBBIM 3ampoOC, HaXOIUTh MYTH OIpPEICIICHUS
JIOCTOBEPHOCTH TOTYYECHHOW HH(POPMAIMM HA OCHOBE HMEIONIUXCS 3HAHUN U
JOTIOJIHUTENbHBIX UCTOYHUKOB;

UCIIONIb30BaTh TPU BBITIOJIHEHUH YYEOHBIX 3aJaHUNl HAyYHO-TIOMYJSIPHYIO
TuTeparypy (pusmdeckoro comepaHus, CIPABOYHBIE MAaTEPHUAIbl, PECypChl CETH
WNutepHer, BiaaeTh NpuUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHbIE MHCHMEHHBbIE M YCTHBIE COOOIIECHHUS HAa OCHOBE
nHMOpPMAITNN U3 HECKOJBKUX MCTOYHUKOB (PU3UUYECKOTO COJEPIKAHUS, IMyOJINIHO
MPEACTABIATh PE3yJIbTaThl MPOEKTHOW WIIM UCCIEA0BATEIBCKOU NS TEILHOCTH MIPU
3TOM TPaMOTHO MCIIOJb30BaTh M3YYCHHBINM MOHSITUWHBIA AaIlapar M3y4aemMoro



pazgena (U3MKM M CONPOBOXKAATHh BBICTYIJIEHUE MPE3CHTALUEH C y4ETOM
O0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoasubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHMHN OKPY/KAIOLIEro MUpa
1.1 dusnka — HayKa O MPUPOJIC 2
1.2 ®Ou3nvecKue BEININHBI 4 3
1.3 EcrecTBeHHO-Hay4HBIN METO/ MO3HAHUS 2 1
Hroro no pazneny 8
Pasnen 2. IlepBoHavaibHbIe CBeIeHUS 0 CTPOCHUM BelleCTBA
2.1 Crpoenue BelecTBa 2 1
JIBrmykeHre u B3aMOACHCTBUE YaCTHII
2.2 4 2
BellleCTBa
2.3 ArperaTHbl€ COCTOSIHUS BEILIECTBA 1
Hroro no pazneny 7
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
3.1 Mexannyeckoe OBMKEHHE 10 2
3.2 Huepuwmst, Macca, IIOTHOCTh 9 1
3.3 Cuna. Bunpe! cun 15 1 3
Hroro no paszneny 34
Pasnen 4. /laBieHue TBEPABIX TeJl, ) KHAKOCTEH M ra3oB
4.1 Hasnenue. [lepenaya nasiaeHus TBEPABIMU 5 2




TCJIaMU, X KUJAKOCTAMU U Ira3daMu

4.2 JlaBiaeHue KUJAKOCTH
4.3 ATMoOcdepHOe TaBleHUE 1
44 I[eI/ICTBIfe JKAJIKOCTH U T'a3a Ha 12 3
MOTPYKEHHOE B HUX TEJIO
Hroro no pazgeny 28
Pa3nea 5. PaGora u MomHoCTh. JHEprus
5.1 PaboTa u MomHOCTH
5.2 [IpocTeie MEXaHU3MBI 2
5.3 MexaHnuueckasi JHEpIrust
Hroro no pazneny 19
Pasnen 6. [loBTopuTe 1bH0-00001IAK0 1M MOAYIb
6.1 [ToBTOpHUTENBHO-0000IIAIOIITHIT MOTYITH 6
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KUIIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iaejoB H TeM nudppoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TensioBble IBJIEHUS
1.1 CrpoeHue u CBOWCTBA BELIECTBA 6
1.2 TemoBbIe mpoLecch 33 1 6.5
Hroro no pazneny 39
Paznea 2. DuekTpuvecKkue ¥ MATHUTHbBIE SIBJICHUSA
21 DNeKTpUYECKUe 3apsiibl. 3apsHKCHHBIE Tema 9 1
' U UX B3aUMOJICHCTBUS
2.2 [ToCcTOSIHHBIN AIEKTPUUECKUN TOK 31 1 10
2.3 MarauTHEBIE SIBJICHUS 11 4
2.4 DJIEKTpOMArHuTHAs MHTYKIHS 7 1
Hroro no pazneny 58
Pasnen 3. [loBTOpuTEIbHO0-00001IAK0 1M MOIYIb
3.1 [ToBTOpUTENBHO-0000MIAOIINI MOTYITH 5
Utoro no pazneny 5
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 3 22.5




9 KUIIACC

KosnnyectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pa3nen 1. Mexannueckue siBJIeHHSA
MexaHnyeckoe IBUKEHUE U CIIOCOOBI €ro
1.1 30 4
OTHMCaHUS
1.2 B3anmoperictBue Ten 18
1.3 3aKOHBI COXpaHEHUS 15 2
Hroro mo pazgeny 63
Pa3nen 2. Mexanudeckue K0J1e0aHUSA U BOJTHBI
2.1 Mexannyeckue KoJieOaHus 8 3.5
2.2 MexaHndeckre BOJHBI. 3BYK 10 3
Hroro no pazneny 18
Pa3znen 3. DileKTPOMATrHUTHOE 110JI€ M JIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6
' AIIEKTPOMArHUTHBIE BOJTHbI
Utoro no pazneny 6
Pa3znen 4. CBeToBLI€E IBJICHUSA
4.1 3aKOHBI pacIIPOCTPAHEHUs CBETA 8 2
4.2 JIMH3BI ¥ oNITHYECKHE TPUOOPHI
4.3 PaznoxeHue 6e10ro cBeTa B CIEKTP 2 1




Hroro no pazgeny 16
Pazgea S. KBaHTOBBIE SIBJICHUS
5.1 Hcnyckanue u moriomneHrue CBeTa aroMoM 4 1
5.2 Crtpoenue aToMHOTO siipa
5.3 SnepHble peakuu
Hroro no pazgeny 16
Pa3nes 6. IloBropuTte/ibHO-0000 a0 1M MOYJIb
6.1 MexaHn4decKkue SBJICHHS (TOBTOPUTEITBHO- 6 3
' 0600IIAKOIII MOIYIIb)
6.2 TerutoBbIe siBIICHUS (TTOBTOPUTEITBHO- 3
' 0600IIAKOIII MOIYIIb)
6.3 DJEeKTPOMArHUTHBIC SIBJICHUS 3 |
' (OBTOPHUTETHHO-0000MIAIOIINA MOTYITh )
6.4 CBeToBbI€ SIBIICHUS (TOBTOPUTEILHO- 1 |
' 0000IIAKOIII MOTYIIb)
6.5 [ToBTOPHUTEIBHO-0000IIAOIITNIT MOTYITb 4
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 26.5







IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaundyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

®u3nka — HayKa o0 Ipupoje. SBienus
HIPUPOJIBI

dusznueckue ABIECHUI

®usnyeckue BeIM4YNHbL. Pa3MepHOCTS.
Ouznyeckue npudbopsl. [lorpemHoctu nmpu
MIPSIMBIX U3MEPEHUAX

Ypok-uccnenoanue "N3mepenne
JUHENHBIX pa3MepOB TeJ U MPOMEKYTKOB
BpemMeHH"

JlabopaTtopHnast pabota "3mepenue
00bEMa KUIKOCTH U TBEPAOTO Tema"

JlaGopaTtopHnas padota "OnpeneneHue
pa3MepoB MallbIX Tesi. MeTtoa psioB"

Mertoasl HaydyHOrO no3HaHus. OnucaHue
(bUBUYECKUX SBICHUH C TIOMOIIBIO
MoOIenen

VYpok-uccnenosanue "[Ipoepka
TUIIOTE3bI: AAJIBHOCTD IOJIETA ILIAPHKA,
MYLIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE,
gyeM OoJibllie BhICOTA ITycKa"

Crpoenue BemiectBa. OMBITHI,




AOKa3bIBAOIHUE JUCKPETHOC CTPOCHHUC
BCIICCTBA

10

Jlaboparopuas padota "OrneHka guamerpa
aToMa METOJIOM PSJIOB (C HCIIOJIb30BAaHHEM

¢dororpadmii)"

11

Ypok-uccnenosanue "Habmonenne
TEIUIOBOTO PACIIMPEHHS Ta30B. OTBITHI 10
0OHAPY)KEHUIO JCUCTBUS CUJT
MOJIEKYJISIPHOTO HPUTSKEHUS"

12

JIBmwxenne vactuil Bemiectsa. duddysus.
bpoyHOBCKOE ABMXKEHUE

13

VYpoxk-uccnenosanue "Habmroaenne u
00BbsSICHEHHE OPOYHOBCKOTO JIBIXKCHUS 1

muhdy3un"

14

BsanMoelicTBre yacTHIl BEIIECTBA:
MPUTSDKEHNUE U OTTAJIKMBAHUE

15

ArperaTHble COCTOSIHHSI BEIICCTBA.
OCco0OEHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI

16

Mexannueckoe asrxenue. [1yTs,
TPACKTOPHS, TIEPEMEIIICHHUE

17

PaBHOMEpHOE U HEpaBHOMEPHOE
nBuxeHne. CKopocTb

18

HaxosxaeHue ckopocTu, IyTH U BpEMEHH
TP PABHOMEPHOM IIPSIMOJIMHENHOM
JIBYOKEHUU

19

JlaGopatopHas pabota "Onpeznenenue
CKOPOCTH PaBHOMEPHOTO ABMXKEHUS"




I'paduxy npsSAMOIMHEHHOTO PABHOMEPHOTO

20
TIBUKCHHUS

)1 Pemenue 3agau o reme "Pacuer cpenneit
ckopoctH"
JlaboparopHuas padota "Onpenerenne

22 CpEIHEN CKOPOCTH CKOJIBXKEHUS Opycka
WJTU 1IapyKa 0 HaKJIOHHOM TUI0CKOCTH"

oy OTHOCUTENBHOCTH NBIKEHUS. Cl0XKeHne
CKOpPOCTEW MpH NapaJyIeTbHOM JIBUKEHUH
[Tonyuenue u ananu3 rpaduKkoB

24 3aBUCUMOCTH ITIYTH U CKOPOCTH JIBUKEHHUS
OT BpeMEHHI
Pemenne rpadgudeckux 3amaad 1mo Teme

25 "Mexanuka. PaBHomepHOe
NPAMOJIMHEHHOE JBUKEHHE"

26 SIBnenne nHepuuK. 3aKOH UHEPIUU
B3anmopeiicTBue Ten Kak mpuyrHa

7 W3MEHEHHUs CKOpOoCTU. Macca Tena Kak
Mepa UHEPTHOCTH Tella pu
MOCTYNATEeNbHOM JIBUKEHUU

73 VYpok-uccnenosanue "CpaBHeHHE MacC 10
B3auMOIeCTBUIO TET"

29 IImoTHOCTE BemiecTBa

30 JlaboparopHnas padota "Onpenenenue
MJIOTHOCTH TBEpOTO Tena"

31 Pemenne 3agau no reme "Macca Tena.
[InoTHOCTH BemecTBa"

32 CwMmecn u crutabl. [loBepxHOCTHAS 1




JIMHENHAA IUIOTHOCTD

[ToaroToBKa K KOHTPOJILHOU pabOTE MO
teMe "®u3nkKa — HayKa O MPUpPo/Ie.

33 [IepBoHauanbHbIE CBEICHMS 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHHHU BELIECTBA.
Mexanuka"

KonTponbHas pabora no teme "®usnka —

34 Hayka o npupoje. IleppoHavanbHbie
CBEICHUS 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHMH BellecTBa. MexaHuka"

35 Cuna. SIBnenue tsarotenus. Cuia TSKECTH

36 N3o06paxkenue cun. Pemenue 3agay no
teme "OnpeneneHne CUiIbl TsDKeCTH"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec Tena. U3mepenune cui. Junamomerp
VYpoxk-uccnenosanue "Habmronenune

39 U3MEHEHUS CKOPOCTH IIPU
B3auMoaeiicTBUN Ten"

40 Pemenue 3agau no reme "Cuna ynpyrocru.
Bec tena"

Jlaboparopnas padoTa "OnNbITHI,

A1 JEMOHCTPHUPYIOIINE 3aBUCUMOCTD
pacTsukeHus (aegopmariiu) Ipy>KUHbBI OT
MPUIIOKEHHON CHUJIBI"

42 Cuna tpenus

43 Cnosxenune cuil. PaBHOoIelCcTBYOIIAs cUla

m Pemenue 3agau no reme "CrnoxeHue cuil.

PaBHoxelicTByromas cuia”




Pemenue 3amag mo reme "B3aumoaeicteue

45
ten. Cuibl B MexaHuke"
Pemenne 3agau no reme "Cua tpenus'.

46 Ypok-uccnenoBaHue 1o TeMe
"UccnenoBanue 3aBUCUMOCTH CHIIBI
TPEHUSI OT IIOIAN COIPUKOCHOBEHUS"
JlabopaTtopHas pabota "OTMBITHI,
JEMOHCTPHUPYIOIIUE 3aBUCUMOCTh CHJTBI

47 TPEHUS CKOJIbKEHHUS OT CHJIBI JABJICHUS U
XapaKTepa COMPUKACAOIITNXCS
MOBEpXHOCTEN"

43 Pemenue 3agaq o teMme "B3aumoneiicteue
ten. Cuiibl B MEXaHUKe"

49 KonTtponsHas padoTa o teme
"BzaumonaeiictBue Ten"

50 JlaBneHue TBEPIBIX TEI

51 Ypoxk-skcriepumeHT "CriocoObl
OIpeIeJICHUs JIaBJICHUS TBEPAOIO Teya"

57 Ypok-uccienoBanue "3aBUCUMOCTb
JIABJICHUS Ta3a OT TeMnepaTypsl”

53 JlaBiaeHue KUAKOCTEH U Tra30B. 3aKOH
ITackans

54 [IneBMaTHueckue ycTpoicTBa

55 3aBUCHUMOCTbD JIaBIICHUS )KUJIKOCTH OT
TITyOUHBI

56 I'mppocraTtuyeckuii mapamoke

57 Ypok-npoekt "N3yueHune coodmaronuxcs

cocynoB"




VYpoxk-koupepenuus "[‘uapapnuueckue

58 "
MEXaHU3MBbI

59 Hcnons3oBanue BHICOKUX JaBICHUN B
COBPEMEHHBIX TEXHOJIOTHSIX

60 Pemenne 3amau o reme "JlaBieHue
KUIKOCTH"

61 ATmocdepa 3eMiu U IPUYHHBI €€
CYIIIECTBOBAHUS

& VYpoxk-uccnenosanue "[IposiBnenue
necTBus atMocepHoro AaBieHus"

63 N3mepenune atMochepHOTO TaBICHUS.
OnsiT Toppuuennu
3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Ipubops! mis
M3MepeHus: aTMOC(EpPHOro JaBICHUS

65 Bbapomerp-anepounn. AtmocdepHoe
JTaBJICHHUE Ha PA3JIMYHBIX BHICOTAX

66 BriTankuparomas cuia. 3akoH Apxumena

67 Pemrenue 3amay nmo reme ""3akoH
Apxumena"
Ypok-uccnenopanue

63 "DKcrnepuMeHTaNbHOE OOHApYKEHHE
JEUCTBUS KUIKOCTH U Ta3a Ha
MOTPY’KEHHOE B HUX Teno"
JlabopatopHas pabota "Onpeznenenue

69 BBITAIKMBAIOLLIEH CUIIBI, IEHCTBYIOIIEH HA

TEJI0, MOTPYKEHHOE B KUJIKOCTH"

70

[InaBanue Texn




JlaboparopHuas padota "HMccrnenoBanmne

71 3aBMCHMOCTH Beca Tejia B BOJIE OT o0bema
MOTPYKEHHOW B KHUAKOCTh YacTu Tena"

72 BosnyxomiaBanue. IlnaBanue cynos

73 Pemenue 3anau no teme "3akoH
Apxumena. YcnoBus rniaaBaHus ten"
Pemenne 3agau mo teme "JleicTBue

74 KUJKOCTH U ra3a Ha NOTPYKEHHOE B HUX
Teno"”
Ypok-npoekt "KoHcTpynpoBanue

75 apeoMeTpa WM JIOJIKU U OTIpe/ieTICHHe
rPy30II0AbEMHOCTH "
[ToaroToBka K KOHTPOJIBLHOU paboTe 1Mo

76 Teme "JlaBieHue TBepIbIX TEJ, JKUIAKOCTEN
u razoB"

77 KonTtponbHas padoTa o teme "JlaBienne
TBEPABIX TEN, )KUAKOCTEH U ra3oB"

78 Mexanuveckast pabora

79 MomtHocTb

20 Pemenue 3aay Ha onpenenenrue padboTh U
MOIIIHOCTH

81 PaGota cuibl TSHKECTH M CUITBI TPEHUS

2 Pemenue 3agau no teme "Pabora cuiibl
TSYKECTU U CUJIbI TpeHUs"

23 VYpok-uccnenosanue "Pacuér MomHoCTH,
pa3BUBacMON IIpH NMOABEME IO JeCTHULE"

84 IIpocThie MEXaHU3MBI

85 MowmenT cuinsl. [IpaBuno MomMeHTOB




Jlaboparopnas padota "M3ydeHnue mpaBuiia

86 phluara Jyist OJABUKHOTO U HEMOABMKHOTO
0510K0B"

87 "3oJ10TO€ IPAaBUIIO" MEXAaHUKU

28 VYpok-npoekt "IIpoexktupoBanue
MIOJIMCIIACTOB € 33JJaHHBIMU NTapaMeTpamu”
VYpok-konpepenuus "I[Ipocteie

89 MEXaHU3MBI B OBITY, TEXHUKE, )KHUBBIX
opranuzmax"

90 Koaddunment noneznoro neicTBust
MPOCTHIX MEXaHU3MOB
JlabopaTtopHnas pabota "Onpenenenue

91 KIIJI moaBmXHOTO M HETIOABMYKHOTO
6510K0B"

90 Mexannueckas sHeprusi. Kunernueckas u
MOTEHIIMATIbHAS SHEPTUs

93 3aKOH COXpaHEHHUs] MEXaHUYECKOH
SHEPruun
Ypok-3KkCriepuMeHT "IKCIEePUMEHTAIbHOE

94 onpe/esieHne U3MEHEHUSI KWHETUYECKON U
MOTEHIIMATLHON SHEPTUH MPU CKaThIBAHUU
TeJa M0 HAKIOHHOM MJIOCKOCTH"

95 [ToaroToBka K KOHTPOJIBHOM paboTe MO
teme "PaboTa 1 MOIITHOCTh. DHEprus"

96 KonTtponrHast padota no teme "Pabora u
MOIIIHOCTb. DHEPrus"

97 PaGora ¢ TekcTamu 1o Teme

"MexaHn4ecKoe IBUKEHUE"




08 PaGora ¢ Tekctamu mo Teme "CtpoeHue 1
BelecTna"
99 Pa6ora ¢ Tekctamu mo Teme "Cuisl B |
npupoe"”
100 Pa.t'SOTa C TEKCTaMHU I10 TeU:Me "JlaBacHUE |
TBEPJBIX TEJ, )KUJIKOCTEH U ra3oB"
101 Pa6ora ¢ Texkctamu no teme "OHeprus" 1
102 Pa6ora ¢ Texctamu no Teme "IIpocTsie |
MEXaHU3MBI"
OBIIEE KOJIJMYECTBO YACOB I1O 102 7

[TPOI'PAMME




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uupposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Hpakririeckite H3y4eHHusi | oOpa3oBaTesIbHbIE
padoTsbI padoThI pecypest
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX OIIBITHBIE 1
TIOITBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYIT 1
3 Moenu TBEpPAOTO, JKUAKOTO U 1
ra3o00pa3HOro COCTOSIHUM BeIllecTBa
VYpoxk-koudepennus "Kpucrammueckue u
4 amopdmusie Tena. ['paden. [Tonyuenue 1
HUCKYCCTBEHHBIX aJiIMa30B"
5 CmaunBaHuE U KallWJUISIPHOCTb. |
[ToBepXHOCTHOE HATSKEHHUE
6 TermmoBoe pacumpeHue u coxaTue 1
TemnoBoe nBmwxkenue. Temneparypa 1
TemnepaTypHbie IIKaJIbI 1
9 BuyTpennsis sHeprus u cnocoObl eé |
W3MEHEHUs
10 Bunael Tenonepenaun 1
Ypok-konpepennus "Vcnonp3oBanue
11 TEIUIOBBIX CBOMCTB BEILLIECTB U MATEPHUAJIOB B 1
LeJAX SHeprocoepekeHus "
12 KonnuecTBo TemnoTel. Y aenbHas 1

TCIINIOEMKOCTD




13

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

14

YpaBHEHHE TEIUIOBOTO OaaHca.
TertooOMeH ¥ TEIJIOBOE paBHOBECHE. 3aKOH
Herorona—Puxmana

15

JlabopaTtopHnas pabota "HccnenoBanue
SIBJICHUS TETUTOOOMEHA TIPU CMEIIMBAHUN
XOJIOJIHOW U TOpsTYeil BOIBI"

16

Pemrenune 3amau o teme "TermiooOMeH n
TEIJIOBOE paBHOBecHE"

17

JlabopaTtopHnas paborta "Onpenenenue
KOJIMYECTBA TEIIOTHI, MOJIYYEHHOTO BOIOM
IIPH TETJIOOOMEHE C HarpeThiM
METAUIMYECKUM [UIHHAPOM"

18

[naBnenue u oTBEpICBaHUE
KPUCTAJUTMYECKUX BEIIECTB. Y IeIbHAS
TEINIOTA ILIABIIEHUS

19

Pemrenue 3agay nmo treme "[lnasnenue u
OTBEpJIEBAaHUE KPUCTAIUIMYECKUX TET"

20

JlaGoparopHas padora "OnpeneneHue
paTop p p
yEeIbHOW TEIJIOTHI IUIaBJICHUS Jibaa"

21

VYpok-uccnenopanue "CpaBHEHHE NPOLECCOB
MIJIaBJICHUS KPUCTAJUTMYECKUX TET U
pa3MArdeHust Py HarpeBaHUU aMopP(HBIX

n

TCII

22

[TapooGpazoBaHue U KOHICHCAIUS.




Hcnapenue

Kunenwne. Y gensnas teriora
nmapooOpa3zoBaHusl. 3aBUCUMOCTD

23 TEMIIEPATYPhI KATICHUS OT aTMOC(HEpPHOTO
JIaBJICHHS

24 Pemenue 3agau o reme "[lapooOpazoBanue
" Kuneuue"
VYpok-uccnenosanue "OO0bsicHEHUE

25 3aBUCHUMOCTH TEMIEpPATypbl KUIIEHUS OT 1
nmaBneHus"

26 HacpliieHHbIH 1 HEHACHIILIEHHBII Tap.
BnaxxHocTh BO31yXa
BiaxxHOCTB BO3/1yXa 1 €€ N3MEpEHHE.

27 JlaGopaTtopHnas pabota "Onpenenenue 0.5
OTHOCHUTEIBHOM BJIAXKHOCTH BO3/TyXa"

28 Pemrenue 3agay mo teMme "BiaaxxHOoCTh"
Pemenue 3aga4 u aHanu3 CUTyalui,

29 CBSI3aHHBIX C SBJICHUSIMHU UCTIAPCHUS U
KOHACHCAIHH

30 DHeprus TOoIMBa. Y enbHas TemioTa
CropaHus

31 [TpuHIUIBI PaOOTHI TEIIJIOBBIX ABUTATEICH

0 [TapoBas Typ6uHa. /[BUraTens BHyTPEHHETO
CropaHus

33 KIIJI TermoBoro aBurateis

34 Pemenne 3agau nmo teme "KII/] TemioBoro
nBurareis"”

35 Ypok-koHpepenius "TennoBsie BUTATETN




Y 3alllUTa OKpyXKarolen cpeap”

36 TemoBble MOTEPHU B TEIIOCETAX

37 3aKoH COXpaHEHUs U MPEBPAIICHUS YHEPTUN
B MEXaHUYECKHUX U TEIJIOBBIX IPOlIeccax
[ToaroToBka K KOHTPOJILHOU paboTe MO TEME

38 "TernnoBsie sBieHUs. MI3MeHeHME
arperaTHbIX COCTOSIHUH BerecTra"
KonTtponbHas pabora o teme "TemnnoBsie

39 siBiieHus. MI3MeHeHue arperaTHbix
COCTOSIHMI BeniecTna'

40 DnekTpusanus Tei. [[Ba poaa 3apsa1oB
VYpok-uccnenoanue "Hccnenoanue

41 Croco00B Pa3IMYHBIX BEIIECTB
Ha3JIEKTPU30BBIBATHCS "

4 B3anmopeiicTBre 3apsoKeHHBIX TeJl. 3aKOH
Kynona
DnekTpuyeckoe noJie. Hanpsok€HHOCTD

43 3JeKTpUYecKoro noJist. [Ipunun
CYIEPIO3UINH FIEKTPUUECKUX MOJICH

m Hocutenu snexTprueckux 3apsiioB.
DOneMeHTapHbIi 3apsaa. CTpoeHue aroma

45 3aKOH COXpaHEHUs AEKTPUUECKOT0 3apsaa

46 [IpoBOTHUKY, AUANEKTPUKU U
MOJIYIPOBOIHUKH

47 Ypok-koHpepeHus "DnexTpusanus B
MMOBCEIHEBHOM XKU3HU"

43 Pemrenue 3agau no reme "3akoH coxpaHeHUs

ANEKTPUYECKOTO 3apsaa"




Dnekrpuyeckuit Tok. IcTouHukH

49 1
ANEKTPUIECKOTO TOKA
VYpoxk-uccnenosanue "Uccnenopanue

50 JENUCTBUS STIEKTPUIECKOTO TOJISI HA 1
MIPOBOIHUKY U JUDJIEKTPUKH"

51 DneKTpUUECKUi TOK B METaJlIax 1

52 DNEKTPUUECKUN TOK B )KMJIKOCTSAX U ra3ax 1

53 DneKTpuYecKas 1erb 1

54 Cuna toka. AMnepMerp 1

55 DneKTpuYecKoe HampspkeHue. BoasTmeTp 1
JlabopaTtopHnas pabora "COopka u

56 UCIIBITAHUE AJIEKTPUUYECKON LIENH 1
MOCTOSIHHOTO TOKa"

57 3aBUCHUMOCTh CHJIbI TOKA OT HAIIPSKEHUS. |
3akon OMa 15 ydyacTka Henu
JlabopaTtopHnas pabora "VMccnenoBanue

58 3aBUCHUMOCTH CHJIbI TOKA, IPOTEKAIOIIETO |
4yepes pe3nucTop, OT HANPSHKEHUS Ha
pe3UcCTOpe U COMPOTUBIICHUS pe3nucTopa’

59 DJIEKTPUYECKOE COMPOTUBJICHUE. Y IEITBHOE 1
COTIPOTHBIICHUE

60 JlaboparopHas padota "Onpenenenue |
yIIeIBHOTO COMPOTUBIICHUS IPOBOTHUKA"

61 Pemenue 3aga4 no reme "aeKTpuueckoe |
CONIPOTHBIIEHUE. Y IENBbHOE CONPOTUBIIEHUE"

62 Pewenue 3aagau o reme "3akon Oma" 1

63 [TocnenoBarensHOE U ApaUIETBLHOE 1

COCAMHCHUA IMTPOBOAHHUKOB




64

JlaGopatopnas pabota "IIpoBepka mpaBuia
CJIOKEHHUSI HAIPSDKEHUM ITpU
MOCJIEI0BATEIBHOM COCIMHCHUU JIBYX
pe3uctopos"

65

Pemenue 3agau no reme
"[TocnenoBaTenbHOE U TTApaJLICILHOE
COEJIMHEHUS POBOIHUKOB"

66

Jlaboparopnas pabota "IIpoBepka npasuiia
AJId CUJIBI TOKA MPH MapaljICIbHOM
COEJIMHEHUU PE3UCTOPOB"

67

Pemenue 3agau Ha npumeHeHue 3akoHa OMa
JUTSL pa3JIMYHOTO COEAMHEHHS TTPOBOTHUKOB

68

OJIC 1 BHyTpEHHEE CONTPOTUBIICHUE
HCTOYHMKA TOKA. 3akoH OMa U1 OJTHOU
e

69

Pemenue 3agau no reme "3/1C, BHyTpeHHEE
COINPOTHUBIICHHE UCTOYHUKA TOKa. 3aKkoH Oma
JUIA IIOJTHOH 1iernu”

70

JlaGopaTtopHnas padora "Onpenenenue IJ1C
Y BHYTPEHHETO COMPOTUBIICHUS HCTOUHHUKA
TOKa"

71

[TpaBuna Kupxroda

72

JIabopatopHas pabota "IIpoBepka npaBu
Kupxroda"

73

Ypok-uccnenosanue "M3ydyeHne BOIbT-
aMIIEPHBIX XapaKTEPUCTUK HETMHEHNHBIX
JIEMEHTOB"

74

PabGora QJICKTPUYICCKOT'O TOKA. MoIIHOCTh




QJICKTPHUYCCKOI'0 TOKa

75

Jlaboparopnas padota "Onpenenenue
paboTHI ¥ MOIITHOCTH JIEKTPHUECKOTO TOKA"

76

3akon Jlxoyns-Jlenma. [lorpeburenu
3JIeKTpUYECKOro Toka. KopoTkoe 3amblkaHue

77

VYpox-koupepennus "O0bsicHeHUE U
IIPUHIMAIT HGfICTBPI?I JOMaIlITHUX
AJIEKTpOHArpeBaTeNIbHbIX TPHOOpPOB"

78

[ToaroToBka K KOHTPOJBLHOU paboTe MO TEME
"OnexTpuueckue 3apsaabl. 3apsyKCHHBIE Tea
" UX B3auMoeiicTBUs. [1locTOSHHBIN
AIEKTPUYECKUN TOK"

79

KonTponbHas pabota no teme
"DnexkTpuueckue 3apsaabl. 3apsyKeHHBIE Tena
U uXx B3auMoaencTsus. I10CcTOSIHHBIH
AIEKTPUYECKUN TOK"

80

TlocTosguuble MaruuTel. MarauTHoOE moJjie
3eMJIH U €ro 3HaueHue UL )KU3HU Ha 3eMiie

81

Ypok-uccinenoanue "N3yuenue
MarHUTHOTO TOJISl HOCTOSIHHBIX MarHUTOB
MIPH X OOBETMHEHUU U Pa3ICIICHUN.

anyanmam/m I10JIST IOCTOSIHHBIX MarHUTOB'

82

OnbIT OpcTena. MaruutHoe nosje
ANEKTPUIECKOTO TOKA

83

OnelT AMniepa. MarauTHOE 110JI€ KaTyIIKH C
TOKOM. [IpuMeHEHNE 2INEKTPOMAarHuToB B
TEXHUKE

84

Cuna AmMriepa u onpezieneHue eé




HaNpaBJICHUS

Pemrenue 3anau o reme "Cuiia Amnepa u

85 onpezeneHue e€ HarpaByieHus"
DNEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.

86 Hcnonb30BaHue 1€KTpOIBUTaTENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

37 JlabopaTtopHnast padota "3yueHue aecTBus
MAarHUTHOTO TIOJISI HA IPOBOIHUK C TOKOM"

28 VYpok-koHpepenuus "[IpakTruueckoe
MPUMEHEHHE TIEKTPOIBUTaTENCH"

29 JlaboparopHas pabota "KoHcTpynpoBaHue u
n3ydeHue paboThl dNIeKTpoaABUTATES"

90 JlabopaTtopnas padora "N3zmepenune KI1/]
AJIEKTPOIBUTATEILHON YCTAaHOBKH"

01 OnbiTel Papajes. 3aKOH 3JIEKTPOMarHUTHOM
unayknuu. [Ipasuno Jlenna
VYpok-uccnenoanue "Hccnenoanue

92 W3MEHEHUW 3HAYE€HMS U HAIPABJICHUS
WHAYKIIMOHHOTO TOKa"

Pemrenue 3amay nmo reme ""3akoH

93 3NIEKTPOMAarHUTHOM MHAYKIMU. [IpaBuio
Jlenma"

o4 DnektporeHepatop. CocoObl MOTydeHHUS
AIIEKTPOIHEPTUU
Ypok-koHpepeH s "DIeKTpoCTaHIIuU Ha

95 BO300OHOBIISIEMBIX HCTOYHHUKA SHEPTUH.

[Ipo6nemsl 3xonoruu. TormmBHbIE
3JIEMEHTHI 1 3JIeKTpoMoOomin"




[MoaroToBka K KOHTPOJILHON paboOTe 1O TeMe

96 | 1
DNeKTpOMarHuTHBIC SBICHUS"

97 KonTtposnsHast paboTa "DieKTpoMarHuTHEIE |
sBieHusa"

08 Pabora ¢ Texcramu 1o teMe "TerioBeie |
sBieHusa"
PaboTa ¢ TexcTaMu 110 TemMe

99 "DnekTpuueckue 3apsabl. 3apsDKeHHBIC Tea 1
M UX B3auMojerncTaue"

100 Pa6oTta ¢ Texctamu 1o Teme "IlocTOSIHHBIN 1
AIEKTPUYECKUN TOK"

101 PaboTta ¢ TexcTtamu 1o TeMe "MaraHuTHEIe 1
sIBIeHUS"

102 PaboTa ¢ TexcTaMu 110 TeMe |
"OnexkTpoMarHuTHas UHAYKIUA"

OBIIEE KOJIMYECTBO YACOB I10 102 5

I[TPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThI

Jara
HU3yUyeHus

DJIEeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Mexannueckoe aBrxeHrne. MarepuaibHas
Touka. CriocoObl onucaHus
MEXaHUYECKOTO JIBHKCHUSI

Cucrema orcuera. OTHOCUTENHLHOCTD
MEXAaHNYCCKOT O ABUXKXCHUA

BGKTOpHBIe BCJIIMYMHBI, OII€palnu C
BCKTOpaMH, ITPOCKIUHU BEKTOPOB

Paanyc-BexkTop MaTepranbHOM TOYKH,
NepeMeleHue Ha MI0CKOCTH

PaBHOMEpHOE NPAMOJIMHETHOE JBUKEHUE

Pemenue 3agau no reme "PaBHOMEpHOE
NPAMOJIMHEHHOE JBUKEHUE"

HepaBHoMepHoe npsaMosiiHeitHOe
nBuxkeHue. CpeaHsisi © MTHOBEHHaAsI
CKOPOCTH TeJla MPU HEPAaBHOMEPHOM
TBUKEHUHT

JlaboparopHas padota "Onpenenenue
CpeIHEl CKOPOCTH CKOJIBKEHHUs Opycka
WJIHM IBIKEHUS IIapHKa 10 HAKJIOHHOM
JI0CcKOCTH"

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE
JBH>KEHUE. Y CKOpEHUE




10

CKoOpoCTb paBHOYCKOPEHHOTO
npsIMOJIMHEHHOTO BMKeHus. [ paduk
CKOPOCTH

11

Pemenue 3agau no teme "CkopocThb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBUKEHUS"

12

[Tepemernienue mpu paBHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBHKCHHUH

13

JlabopaTtopHnas paborta "OnpeneneHue
YCKOPEHUS TeJa MPU PaBHOYCKOPEHHOM
JIIBM>KEHHWH 110 HAKJIOHHOM MIocKocTH"

14

Pemenue 3agau no reme "llepemenienune
MIPU PAaBHOYCKOPEHHOM TPSIMOJIMHEHHOM
NBIKEeHUN"

15

JlabopaTtopHnas pabora "VMccnenoBanue
3aBUCHUMOCTH IMYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JBM)KEHUU O€3
HayaJlbHOM ckopocTH"

16

I'padmyeckas uHTEpIpETALIUS YCKOPEHUS,
CKOPOCTH, MMPOHJIEHHOTO MYTH U
nepeMereHus 1 IPSIMOJIMHEHHOTO
JIBUKCHUS

17

Pemenne 3agau mo reme "I'padudeckas
WHTEpPIpETAIs YCKOPEHHUS, CKOPOCTH,
MPOMIEHHOTO IYTH U TIEPEMEILICHUS 1151
MPSMOJIMHENHOTO ABUXKEHUS"

18

Yckopenue cBo60AHOTO nagieHus. OMbITHI
lanunes




Pemrenne 3agau no reme "Yckopenue

19 "
CBOOOJIHOTO TAJCHUS

20 JIB>xeHue tesna, OpoIIeHHOTO MO YTIIOM K
TOPU30HTY

)1 Pemenne 3agau o reme "J[BrmkeHue tena,
OpOIIEHHOTO TOJ1 YIIIOM K TOPU30HTY"
JlabopaTtopHnas pabota "HccnenoBanue

22 JBIDKEHUS TeJla, OpPOIIIEHHOTO O/ YTJIOM K
TOpU30HTY"
Pemenne 3agau mo teme " J[BmkeHue mo

23 JENCTBUEM YCKOPEHHUSI CBOOOTHOTO
najgenus"

24 JIBH>KEHME 10 OKPYKHOCTH

)5 JIuHeitHas u yriioBasi CKOPOCTb, IEPUOJT U
4acToTa

26 CKOpOCTh U YCKOPEHHE MPU JBUKEHUH TIO
OKPYXHOCTH

7 Pemenne 3aga4 nmo teme " J[BrmxeHue mo
OKpY>XHOCTH"
Vpok-koudepenuus "Pacro3naBanue u

p PCHIT

28 MPUOIMKEHHOE OTTMCAaHUE PA3TMYHBIX
BHJIOB MEXaHUYECKOTO JIBH)KCHUS"
[ToaroroBka K KOHTPOJBHOM paboTe MO

29 TeMe "MexaHnuecKkoe IBIDKEHUE U
crocoObI ero onucanus"
KonTponsHas pabota o Teme

30 "MexaHu4eCcKOe JTBMKCHUE U CIIOCOOBI €r0

onucanug"




31

IIepssiit 3ak0H HproToHa. Bektop cuisl

Bropoi1 3akoH HeroTona.

32 PaBHoOfelicTBYIOIIAs cHila

33 Tperuii 3akon Herorona. Cynepno3unus
cui

34 Cuna ynpyrocrtu. 3akoH ['yka

35 Pemenue 3anau no teme "Cuna
ynpyrocta"
JlabopaTtopHnas pabota "HccnenoBanue

36 SaBI/ICI/IMOCTI/IUCI/IJ'II)I YIPYTOCTH,
BO3HUKAIOIICH B MPYKUHE, OT CTEIICHU
nedopmaruy IpyKUHbI"

37 Cuna tpenus. Koapduunent tpenus

18 JlaGopaTtopHnast padota "Onpenenenue
ko3 durmenTa TpeHUs CKOIBKCHUS"
JlabopaTtopHnas pabota "MccnenoBanue

39 3aBUCHUMOCTH CHJIbI TPEHHS CKOJILKEHUSI OT
CUJIbl HOPMAJIBHOTO J1aBJICHUS"

40 JIBuKeHMe TeJ M0 OKPYKHOCTHU O]
JeMCTBHEM HECKOJIBKUX CHJI

41 3akoH bepHymuM v noabEMHas cujia Kpbliia
Ypok-koHpepenius "CoBpeMeHHbIE
JeTaTeNnbHbIC alaparkl, cy/ia Ha

42 MOJABOTHBIX KPbUIbSIX, aHTUKPBLUIO HA
CKOPOCTHBIX aBTOMOOWIISIX. [IBrkeHne
1oe3/1a Ha MarHUTHOM moymke"

43 Cuna TSKeCTH U 3aKOH BCEMUPHOTO

TATOTCHUA




JIBM>KEHME Tel BOKPYT TPaBUTALMOHHOIO

4 ueHTpa. [lepBas kocMHuueckas CKOpOCTh

45 HesecomocTs u neperpysku

46 PaBHOBecHe MaTepuanbHON TOUYKH.
AOCOIIOTHO TBEPOE TEJO

47 MowmeHT cuisl. [IpaBuino MOMEHTOB

43 VYpoxk-uccnenopanue "OnpezaeneHue
LEHTPA TAKECTH Pa3INUHBIX Tea"
Nmnynsc tena. 3menenue umiyibca.

49 Nmnynec cunbl. Ypyroe v Heynpyroe
B3aMMOJICHCTBHE

50 3aKOHBI U3MEHEHHS U COXPAHEHUS
HUMITyJIbCa

51 PeaxktuBHOE nBIKEHIE
Pemmenue 3amay nmo reme ""3akoH

52 COXpaHEHUs uMIyJbca. PeakTuBHOE
nBmxenue"

53 Mexanuveckasi paboTa U MOIITHOCTh

54 PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH U
CHWJIBI TPEHUS
JlaboparopHas padota "Onpenenenue

55 paboThI CUJIBI TPEHUS ITPU PABHOMEPHOM
JBUKEHHUH TeJa 10 TOPU30HTAIBHON
MoBepXHOCTH"

56 CBsI3b 2HEprux U paboThI
JlaGopatopHas pabora "Onpeznenenue

57 paloThI CUJIBI YIPYTOCTH IIPU HObEME

rpy3a ¢ UCIIOJIb30BAHUCM HETIOABHUKHOTO U




HOJIBUKHOTO OJIOKOB"

58

IToreHumanpHas dHEpPIrus

59

Kunernueckas sneprus. Teopema o
KMHETUYECKON YHEPrUU

60

3aKOH U3MEHEHMS U COXPaHEHUs
MEXaHU4YECKON IHEPTUn

61

Pemrenne 3amay no teme "3aKOHEBI
W3MEHEHUS U COXPaHEHUS MEXaHUYECKON
sHepruun"

62

[ToaroToBka K KOHTPOJIBLHOU paboTe 1Mo
TeMe ""B3aumoencTBue Tesl. 3aKOHBI
coxpaHeHus"

63

KounTponbHas pabota no teme
"BzanmoaeiicTBuE TEN. 3aKOHEI
coxpaHeHus"

64

KoneobarensHoe nsmxenne. OCHOBHBIE
XapaKTEPUCTUKU KOJICOaHUM: TIEPHO/I,
4acToTa, aMIUIATY 1A

65

MaremaTuueCcKuil U NPY>KUHHbBINA
MasTHUKHU. JlabopaTopHas pabora
"HccnenoBanue 3aBUCUMOCTH NIEpUOAA

KoJieOaHuil Tpy3a Ha HUTHU OT AJTUHBI HUTH"

0.5

66

JIaGopatopHas pabora "HccnenoBanue
3aBHCHUMOCTH MEepHOJa KoJIeOaHu i
IPY)KHUHHOTO MasiTHUKA OT Macchl rpysa"

67

FapMOHI/IquKI/IC KoJIeOaHMs

68

JlaGopatopHas pabora "HU3mepenue
yCKOpeHusi CBOOOAHOTO naieHus"




69

3aryxatomue kKosuebanus. BeinyxieHHbIe
Kosebanus. Pezonanc

70

[IpeBpanienue 3Hepruyu npu
K0J1e0aTeIbHOM JBIKEHUH

71

Ypok-uccnenosanue "[Ipoepka
HE3aBUCUMOCTH MEPH0/1a KoJIeOaHMit
rpy3a, MOJBEIICHHOTO K JICHTE, OT MacChl

pr321"

72

MexaHnndeckue BOJIHBL: IIPOJOJIBHBIE U
MOIIEPEYHbIE

73

CBoiicTBa MEXaHUYECKUX BOJIH. J{mnHa
BOJIHBI U CKOPOCTb €€ pacpOCTPaHECHUS

74

VYpoxk-uccnenosanue "Habmronenmne
nHTepdepeHIny 1 AudpaKivui BOJIH Ha
MOBEPXHOCTH BOJIbI"

75

Ypoxk-koupepennus "MexaHnueckue
BOJIHBI B TBEPAOM Tee. CelicMuyecKue
BOJIHEI"

76

3Byk. PacnipocTpaneHue u oTpaxxeHue
3ByKa

77

Pewenue 3agau no reme "3Byk"

78

Ypok-uccienoBanue
"DKCIIEpUMEHTAJIbHOE ONIPECIICHHE
IPaHUIl YaCTOTHI CJBIIIUMBIX 3BYKOBBIX
KonebaHuit"

79

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUYECKHI pE30HaHC.

80

Ypok-uccnenoBanue "Habmonenue u




00BsICHEHUE aKyCTUYECKOT0 pe3oHaHca"

Wudpassyk u ynerpa3Byk. Kondpepenmus

81 "Hcnonb3oBaHue yabTpa3ByKa B
COBPEMEHHBIX TEXHOJOTUSIX"

2 DNIEeKTPOMarHuTHOE MOJIE U
AJIEKTPOMArHUTHBIE BOJTHBI

83 CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH
VYpok-konpepennus "lkana
AJIEKTPOMArHUTHBIX BOJIH. Mcrionbp3oBanme

84 AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM
cBs3u. Pagnonoxkanus. KocMuyeckas cBsizb
"

25 Pemenue 3a1auy Ha onpeesieHrne YacTOThI
U JUTMHBI 3JIEKTPOMArHUTHOM BOJTHBI

26 DneKTpoMarHuTHasl MPUpPOJa CBETA.
CkopocTh cBeTa

g7 BosHOBBIE CBOIICTBA CBETA:
uHTepdepeHus u qudpaKius

28 JlydyeBast MOJieNib CBETa U T€OMETpUYECKast
onTuka. MlcTouHuKH cBeTa

29 [IpsimonmHeitHOE pacpocTpaHEHHE CBETA.
3armenust ConHua u JIyHbl

90 3akoH oTpaxeHus cBera. [1nockoe 3epkano

91 [TocTpoenue n3o0paxeHuii,
c(hOpMHUPOBAHHBIX 3ePKATIOM

9 [Ipenomiienue cBeta. 3aKOH MPEIOMIICHUS
ceera. [lonHoe oTpakeHue cBera.

93 JlaboparopHas pabota "HccrnenoBanue




3aBHCUMOCTH yIJja [IPEIOMIIEHHS OT yriia
MaJICHUsI CBETOBOTO JIyya Ha TPaHUIIe
«BO3YX-CTEKIO»"

Ypok-uccnenopanue "AHanus u

o4 00BsICHEHNE ONTHYECKOTO MUpaxa"
Ypok-koHpepenmus "Vcnonb3oBanne

95 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBOJIbI, OITUKOBOJIOKOHHASI CBSI3b"

96 JIun3a, X0 Jdydeil B IMH3E

97 ®dopmyia TOHKOU JTUH3BI
JlabopaTtopHnast padota "Onpenenenue

98 (hOKYCHOTO PACCTOSIHUS M ONITUYECKON
CHUJIBI COOMPAIOIIIEH JTUH3HI"

99 [Tony4yenune n300pakeHH ¢ ITOMOTIIBIO
coOMparoIel 1 pacCEMBAIOIICH JTNH3
Ypoxk-koudepennus "[Ipuniun neicTBus

100 ONTHYECKUX MPUOOPOB (MUKPOCKOTI,
Teseckor, ¢poTtoanmapar)"

101 I'na3 kak ontuyeckas cucTeMa.
brnu3opykocTh U 1a1bHO30PKOCTh
Paznoxxenue 6enoro cBeTa B CIEKT).

102 Onbitel HetoToHa. Croxkenue
CHEKTpalbHBIX I[BETOB. [{ucnepcus ceera
Ypok-npaktukym "Habmonenue u

103 00BSCHEHUE OMBITOB TIO Pa3JI0KEHHUIO
6enoro cera B cekTp. [lomyuenue 6emnoro
LIBETA MPHU CIOKEHUU LIBETOB"

104 OmnsiThl Pesepdopra u minanerapHast




MOJCJIb aTOMa

105

ITocrynater bopa. Monens aroma bopa.
HcnyckaHnue 1 NOIVIOIEHUE CBETA AaTOMOM.

106

KBanTel. JInHEHUaThIE CIIEKTPHI

107

Ypok-npaktukym "Habmonenue
CIUIOIIHBIX U JIMHEWYaThIX CIIEKTPOB
U3JIy4eHUs U UCIycKaHus"

108

PagnoaxktuBHOCTE. Anb(a-, 6eta- u
raMMa-u3IydeHust

109

Crpoenue atomHoro sapa. Hykinonnas
MO/Ie/Ib aTOMHOTO si7pa

110

PannoaktuBHele npeBpanienus. M30Tonsl

111

[Tepuon nonypacnana

112

VYpoxk-koudepennus "Jleiictue
PaZAMOaKTUBHBIX U3ITyYEHUI Ha KUBbIE
OpraHu3Mbl. 3alUTa OT PaJUOAKTUBHOTO
u3ydyeHus"

113

SnepHble peakiy. 3aKOHbI COXpaHEHUs
3apsAI0BOIO U MAaCCOBOTO YHCEN

114

DHeprus cBsI3U aTOMHBIX sifep. CBs3b
MaccChl U SHEPrUH

115

Pemenue 3aga4 no reme "SnepHbie
peakuuu. JHeprust cBsizu"

116

Peakuuu cunTe3a u neneHus suep.
Wcrounnku sHeprun CosHLA U 3BE3 ]

117

Ypok-konpepenmus "Aneprnas
SHEpreTuka. JKOJOTHUECKUe MpoosIeMbl
SIEPHON YHEPreTUKH"




[ToaroToBka K KOHTPOJILHOU pabOTE MO

118 teMe "Konebanus u BoaHbl. CBETOBEIE U
KBAaHTOBBIE SIBJIEHUS"
KonTtponsHas padora o teme "Konebanus
119 ¥ BOJHBI. CBETOBBIE U KBAHTOBEIE
SIBJICHUA"
Pemrenue pacdyeTHBIX IO TEME
120
"MexaHn4eckoe aBKeHne"
121 Pemienne pacyeTHBIX U Ka4E€CTBEHHBIX
3a7a4 1o teme "B3auMoneiictBue Ten"
Pemenne pacyeTHBIX M Ka4€CTBEHHBIX
122 3a7a4 o TeMe ""3aKOHEI COXpaHEHUS
i p
SHEPIruM U UMIyibca'
123 JlaGopaTopHbie pabOTHI IO TEME
"MexaHndeckoe IBUKeHue"
124 JlaGopaTopHbie pabOTHI IO TEME
"BzaumoaeiictBue Ten"
125 JlaGopaTtopubie paboTsl 1o Teme "lIpocThie
MeXaHU3MBI"
126 Pemenne pacyeTHBIX U Ka4E€CTBEHHBIX
3aga4 no teme "TemnoBsie npouecch”
127 Pemrenne pacyeTHBIX M Ka4E€CTBEHHBIX
3a7ad4 1o teme "BaaxxHocts"
Pemenne pacyeTHBIX M Ka4E€CTBEHHBIX
128 3aga4d no teme "KIIJ[ TerioBbix
nBuraresuei”
129 Pemienne pacyeTHbIX U KaUE€CTBEHHBIX

3a7a4 1Mo TeMe "3aKOHBI HOCTOSIHHOTO




TOKa"
130 Pemenue pacueTHBIX U Ka4ECTBEHHBIX !
3anay o teme "KII/] anexTpoycraHoBOK"
131 JlabopatopHbie paboOTHI IO TeMe "3aKOHBI |
MOCTOSIHHOTO TOKa"
132 JlabopaTopHbie pabOTHI 110 TEME |
"CBeToBbIE ABJIEHUS"
133 PaboTta ¢ TexcTtamu 110 TeMe ""3aKOHBI |
COXPAaHEHHUS B MEXaHHKe"
134 PaboTa ¢ Texctamu 1o TeMme "KojeOanusa u 1
BOJIHEI"
135 Pa6oTta ¢ Texctamu 1mo TeMme "CBeTOBBIC :
3 sIBIeHUS"
136 Pa6oTta ¢ Texctamu 1o TeMme "KBaHToBas u |
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 136 4.5

I[TPOTPAMME







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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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