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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 ¢ yuérom (enepanbHON padoyeilt mporpaMMbl BOCIIUTAHUS
u Konnenmuu npenoaaBanus yueOHoro npeameta «Dusukay.

Copepxanue mnporpaMMbl 10 (U3MKE HANPABICHO Ha YJIOBJIETBOPEHHUE
NOBBILIEHHBIX 3alpOCOB OOYyYarolIuXcs, CTpeMsIluxcs K Oosee TriayOoKomy
OCBOCHUIO (M3MYECKUX 3HAHUM, U Ha (OPMUPOBAHUE €CTECTBEHHO-HAYUHOU
rpaMOTHOCTH oOydyaromuxcs. B mporpamme 1mno (Qusnke yYUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUIAHUPYEMbBIM JTUYHOCTHBIM U METANPEJAMETHBIM pe3yjbTaTaM 00yUYeHHs, a TaKXKe
MEXIIPEMETHBIE CBS3W E€CTECTBEHHO-HAYYHBIX yUEOHBIX IMPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢usuke ycraHaBIMBAET pacnpeaeieHre yueOHoro Marepraia
no rogam o0y4yeHus (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEHUs TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUSI MPEIMETHOTO COJCpKaHUSA U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUaromInXcs.

[Iporpamma 1o ¢usnke pazpaboTaHa ¢ IEJIbI0 OKa3aHUS METOJUYECKOM
MOMOIITY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl 0 y4e€OHOMY MPEIMETY.

®uszrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
PEeIMETOB, TOCKOJbKY (HU3MYECKHue 3aKOHBI JIe)KAaT B OCHOBE MPOIECCOB H
SBICHUH, W3ydyaeMbIX XUMHEH, OuWosoruedd, acrpoHomuerd u QPU3HIECKOU
reorpadguei, BHOCUT BKJIAJ B €CTECTBCHHOHAy4YHYI0 KapTHHY MHUDA,
npenocTaBisieT Haubosnee sICHble 00pasibl MPUMEHEHHS HAydyHOTO METOoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYeHHsI JOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 TIaBHBIX 3a7a4d (puU3MUEecKOro oOpa3oBaHHS B CTPYKType OOIIETO
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
WHTEpEca K HayKe y 00yJaromuxcs.

N3yuenune Qusukn Ha yYroyOJIEHHOM ypOBHE TPE/IONIaraeT YBEPEHHOE
BIIQJICHUE CIEeAYIOIINMU KOMIIETEHTHOCTSIMU, XapaKTepU3yIOIIUMHU
€CTECTBEHHOHAYUYHYIO T'PAMOTHOCTb:

HAYYHO OOBSICHATH SIBIICHHUS,

OLICHUBATh U MOHUMAaTh OCOOCHHOCTH HAYYHOTO UCCIIEI0BaHUS;

UHTEPIPETUPOBATh JIaHHBbIE M HWCIIOJIb30BaTh HAay4YHBIE JOKA3aTEIbCTBA IS
MOJTyYEHHUS BBIBOJIOB.

lenn wu3ydeHuss ¢GU3MKK HAa YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanust ydyeOHoro mnpeamera «®DPusuka» B
oOpa3zoBaTeibHbIX oOpranusanusx Pocculickoit ®exaepanuu, pealn3yrOIIUX



OCHOBHBIE  00111€00pa30BaTeNIbHbIE IMPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Konnerun Munucrepctsa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nekadps 2019 r. Ne [TIK-4BH).

Henu u3zydyeHust GU3MKU HA YriIyOJIEHHOM ypOBHE:

pa3BUTHE HWHTEpPEeca W CTPEMJICHHS OOydYalolUXCs K HAyYHOMY H3yYEHHUIO
MPUPOJIBI, PA3BUTHE MX UHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

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

(dopMupoBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa M3ydeHHUs OCHOB
CTpOCHHS MaTepHu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;

dopMupoBaHuEe YMEHUN TPUMEHATH (U3HUYECKUE 3HAHUS U HAyYHBIC
J0Ka3aTeNbCTBA ISl OOBSICHEHHS OKPYKAIOIIUX SBICHUI;

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

pa3BuUTHE TpeICTaBICHUI O  BO3MOXHBIX  cdepax  Oymymiei
npodeCCUOHATIPHONW  JIEATENBHOCTH, CBSI3aHHOM C (DU3HWKOW, TOATOTOBKA K
JalbHEHIIIeMy O0yYSHHUIO B 3TOM HarpaBJICHUH,

GopMupoBaHUE TOTOBHOCTH K JallbHEHIIEeMYy W3y4eHHIO (QU3UKA Ha
yriIyOJIEHHOM YpOBHE B paMKaX COOTBETCTBYIOUIMX Mpoduiield oO0ydeHHs Ha
YPOBHE CpeHET0 00111ero 00pa3oBaHuUs.

JlocT)KeHHEe 3TUX ILefiel MporpaMMbl N0 (U3MKE HAa YPOBHE OCHOBHOT'O
o01iero oopa3oBaHusl 00eCIEUNBAETCS PEIICHUEM CIIEAYIOIUX 3a/1ay:

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

npuoOpeTeHne YMEHUI aHaIu3UPOBaTh U OOBSICHATh (PU3MUECKUE SIBJICHUS Ha
OCHOBE M3yYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METO/IOB PEILICHUS PACUETHBIX U KaUeCTBEHHBIX 3aja4, TPeOYyIOmux
CO3/IaHHS W HCIOJB30BaHUS (U3MUYECKUX MOJENeH, BKIIOYas TBOPYECKUE WU
MPAKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H;

pa3BUTUE MCCIEAOBATEIbCKUX YMEHUN: HAOMIOJaTh SBICHUS U HU3MEPATH
(¢u3nyeckre BETUUYMHBI, BBIBUTATh THIIOTE3bl U MpejiaraTh SKCIEpUMEHTAIbHBIC
CHOCOOBI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJUTH OMNBITHI, IKCHIEPUMEHTAJIbHbIE
WCCIIEIOBAHMSI, aHATU3UPOBATH MOTYUYCHHbIE JaHHBIC U JIeJaTh BHIBOJIBI;

OCBOCHHE TPUEMOB paboThl ¢ WHMOpMaNmel (U3NIECKOTo COJep KaHMS,
BKJItOYasi UH()OPMALIMIO O COBPEMEHHBIX JOCTHKEHUSIX QU3NKH, HHTEPIPETALUs U
KPUTHUECKOE OLIEHUBAaHUE HH(POPMAIIHH;

3HaKOMCTBO CcO cepamu MpodhecCHOHATBLHOM NEATEIbHOCTH, CBSI3aHHBIMH C
(GU3NKON, W COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTHXCHHSIX
bu3nYeCKON HayKH.



Ha wusyuenue ¢usuku (yriyOn€HHbIA ypOBEHb) Ha YPOBHE OCHOBHOIO
oOmrero o6pazoBanust otBoautcs 340 udaco: B 7 kiacce — 102 yaca (3 uvaca 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. SBieHUs MPUPOIBI (PJIEMEHTHI COJEpKaHUA,
BKJTIOYAIOIINE MEXMpPEeAMETHbIE CBs3u). Dusznueckue SBICHUS: MEXaHUUYECKHE,
TEIUIOBBIE, JICKTPUUECKNUE, MATHUTHBIE, CBETOBBIC, 3BYKOBHIC.

®uznyeckue BenuuyuHbl. PasmepHocTh. EnuMHUILIBI (U3MYECKUX BETUYMH.
N3mepenue Qusnueckux BenuuuH. OTanoHbl. Duszmueckue mpubopsl. [lena
nenenus. [lorpemnocts u3Mepenuii. [IpaBuna Ge3omacHoro Tpyaa npu pabdote ¢
nabopaTopHeIM 00OpyAoBaHUMEeM. MexayHapoaHas cuctemMa eauHull. [lepeBon
BHECUCTEMHBIX eAuHuUIl B equHuibl CH.

Kak ¢wusmka wu Jpyrue ecTeCTBEHHbIE HAayKH HW3y4YalT MPUPOY.
EcrecTBeHHO-HayuHBIH METOJ TO3HAHUS: HAOMIOJCHHE, IMOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBIIKCHUE THIIOTE3, SKCIIEPUMEHT 10 TIPOBEPKE TUIOTE3, OOBICHECHUE
HaOroaeMoro siBiaeHus. Onucanue Gu3nuecKkux sIBJICHUN ¢ TTOMOITBI0 MOJICIICH.

Jemoncmpayuu.

MexaHnnyeckue, TEIUIOBbIE, JJIEKTPUUYECKHME, MAarHUTHbIE, CBETOBBIE,
3BYKOBBIE SIBJICHUS.

duznyeckue MpuOOpPbl U MPOIEAypa MPSMBIX HU3MEPEHUN aHaJOTOBBIM U
I (QPOBBIM MTPHUOOPOM.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenue 1EHBI IeICHUS IIKaJIbl U3MEPUTEITHLHOTO MpUOOopa.

N3mepenne paccTOSTHUMN.

N3mepenue mnomanu u 00bEMa. MeTox majieTku.

HN3mepeHne BpeMeHuU.

MN3mepenune 00bEMa )KUAKOCTH U TBEPIOTO Tea.

Onpenenenue pazMepoB MalbIX Tell. MeTo psSaoB.

[IpoBenenne wucciaenoOBaHUS IO MPOBEPKE THUIOTE3bl: TAIBHOCTH IOJETA
apuka, myrneHHOTr0 TOPU30HTAIIBHO, TeM O0JIbIle, YeM OOJIbIIe BRICOTA ITyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHHU BellecTBA.

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

JIBrkeHne dactul] BemiecTtBa. CBsi3b CKOPOCTH JIBDKEHHUSI 4YaCTHUI[ C
TeMrieparypoii. bpoyHoBckoe nBmwxkenue. Jubdys3us. BzaumopelicTBue yacTuil
BEIIECTBA: MPUTSHKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN U TBEPABIX
(kpuctamindeckux) Teia. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbBIX



arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUI BOJIBI.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

HaGmonenune nuddysuu.

HaGmonenue siBneHuit, 0OBACHIIONUXCS MPUTSHKEHUEM WM OTTAJIKMBAaHUEM
YaCTHUIl BELIECTBA.

Jlabopamopnule padbomot u onvimot.

OrneHka quaMeTpa aroMa MEeToJI0M PsoB (C ucnosib3oBanueM dororpaduii).

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 jaBuxkeHue. CBOOOJIHOE TajeHUE KaK MpPUMEP HEPaBHOMEPHOTO
nerokeHus Ttes. CxopocTh. CpelHsisi CKOPOCTh NMPU HEPABHOMEPHOM JABUIKCHUMU.
Pacuér nmyTu v BpeMeHU JABUKEHUS.

I'paduku 3aBucMMOCTEl BEJIMYWH, ONUCHIBAIOIIMX JBMXeHUe. OOmme
MOHATUS OO0 OTHOCUTEIBHOCTU JBMKEHUA. CloXKEHHWE CKOPOCTEeH i Tell,
JOBUKYIIUXCS TTApaJIEIbHO.

SBneHne wHepuuu. 3aKOH WHepuUuH. B3anmoneicTBue Ten Kak IMpUYMHA
U3MEHEHUs CKOPOCTM JBWXEHHUsS Tell. Macca kKak Mepa HMHEPTHOCTH Tena B
NOCTYyNaTeNbHOM JBHKEHUHU. IlmoTHOcTh BemecTtBa. CBA3b IUIOTHOCTU C
KOJIMYECTBOM MOJIEKYJ B enuHuiie oObéma BemiecTBa. (CMecH U CIUIaBHI.
[ToBepxHOCTHAS ¥ TUHEWHAS TUIOTHOCTb.

Cuita Kak XapakTepucTuka B3aumonaeicTBus Teil. Cuiia ynpyrocTd W 3aKOH
I'yka. 3mepenune cuibl ¢ TOMOIIBIO JUHAMOMETpA. SBIICHHUE TATOTECHUS U CUia
TsokecTd. Cuna TSKeCTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. CrioxxeHue
CWJI, HAPABJICHHBIX MO OJAHOM mpsimMoil. PaBHonelcTBytomas cui. Cuia TpeHws.
TpeHue CKONIBXKEHUSI M TPEHUE MOKOs, BA3KOE TpeHHE. TpeHue B NPUPOAE U
TEXHUKE.

Jemoncmpauuu.

HaGmronenrne MexaHU4eCKOro BIKEHUS Tea.

N3mepenue ckopocTy NPSMOIUHEMHOTO ABUKEHUS.

HaGmronenvie siBeHUsT HHEPIIUH.

HaGmronenne n3meHeHns CKOPOCTH MPU B3aUMOJICHCTBUA TE.

CpaBHeHuE Macc Mo B3aUMOJICUCTBUIO TEII.

CrnoxeHue cuJil, HallpaBJICHHbBIX 110 OJJHOM MPSMOM.

Jlabopamopnwie padbomot u onvimol.



OrnpeneneHne CKOpPOCTH PABHOMEPHOTO JABMKEHHUsS (IIapvKa B KUJKOCTH,
MOJIEJIN AJNEKTPUUYECKOI0 aBTOMOOUIIS U TaK J1ajiee).

Onpenenenue cpeaHeld CKOPOCTH CKOJIBKEHHS OpycKa WM IIapuka IIo
HAKJIOHHOU IIOCKOCTH.

OrnpeneneHue MIOTHOCTH TBEPIOTO Tea.

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

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

Paspnen 4. /laBineHue TBEPABIX TeJl, KUAKOCTell U ra3oB.

Hasnenue. Cuna gaBienusi. CiocoObl yMEHBIICHHS U YBEIMUEHUS TaBJICHUS.
JlaBnenue rasza. 3aBUCUMOCTH JaBJEHUsI ra3a OT O00BbEMa W TeMIIEpaTyphl.
[lepenaya naBneHusi TBEPABIMU TEJIaMH, XKUIKOCTAMHU U razamu. 3akoH [lackans.
[THeBMaTHUECKHE MAITUHBI.

3aBUCUMOCTh  JIABJICHUS  JKUJIKOCTH  OT  TJIYOWMHBI  TOTPY>KCHUS.
I'mapocratnueckuit  mapagokc. CooOmaromuecss cocyasl.  ['mapaBinudeckue
MexXaHu3MbI. Vcmosib30BaHME BHICOKUX JABJICHUM B COBPEMEHHBIX TEXHOJIOTHUSX.
Y CcTpoCcTBO BOIOIPOBO/IA.

AtMmocdepa 3emun u atmocdepHoe naieHue. [IpuyuuHbI CylecTBOBaHUS
BO3AymHON o0onoukn 3eminu. OmnbiT Toppuuernnu. M3mepenune aTtmocgepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EpPHOTO J1aBlIEHUs OT BHICOTHI HaJl YPOBHEM MODSI.
[TpuGops! 11 u3MEepeHus: aTMOC(EPHOTO TaBJICHMUS.

JlelicTBHE KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Teso. BrITankuBaronias
(apxumenoBa) cuiia. 3akoH Apxumesa. Y cIoBUE BO3HUKHOBEHHUSI BHITATKUBAIOIIEH
(apxumenoBoii) cuibl, noarekanue. [InaBanue Ten. Bo3ayxoriaBaHue.

Jemoncmpauuu.

3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHuUs )KUJIKOCTBIO U Ta30M.

Coobmaronyecst COCYIbI.

['mppaBanueckuit mpecc.

[IposiBnenue nericTBrst aTMOC(HEPHOTO TABICHHS.

Cudon.

3aBUCHUMOCTD BBITAJKHUBAIOIIEH CUJIBI OT 00BEMA MOTPYKEHHON B KHAKOCTb
YacTH Teja U TUIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

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

Jlabopamopnuie pabomwt u onvimel.



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

Onpenenenue BBITAUIKMBAIOLIEH CHIIBI, IEUCTBYIOLIEH Ha TEJIO, MOIPYKEHHOE
B JKUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIICH CUIIBI, JEUCTBYIOLIEW Ha TEIO B
KUJKOCTU, OT MACCHI TEJA.

OneITel, JAEMOHCTPHUPYIOIIME  3aBUCHMOCTHb  BBITAIKMBAIOLIEH  CHIIBI,
JEHCTBYIOIIEH HA TEJIO B KUIKOCTH, OT 00BbEMA NOTPYKEHHON B KHUJIKOCTh YaCTH
T€Ja U OT IUNIOTHOCTH KUAKOCTH.

KoncTpynpoBaHue apeoMeTpa WM KOHCTPYMPOBAHUE JOJIKU U ONPEIEIICHHUE
€€ rpy30N0AbEMHOCTH.

Paszpnen S. PaGora u MOIIHOCTb. DHEpPrusi.

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

[IpocTbie MexaHM3MBI: pblYar, BOpPOT, OJIOK, TOJHUCIACT, HAKJIOHHAS
IJIOCKOCTh, HOXKHUYHBIN MexaHn3M. MoMeHT cuibl. PaBHOBecue poiuara. IIpaBuio
MoMmeHTOB. [IpumeHeHue mnpaBwia paBHOBeCHs pblyara K OJOKy. «30J510TO€
npasmiio» mexanuku. KIIJ npocteix MmexanusmoB. [IpocTbie MexaHU3MBbI B OBITY,
TEXHHUKE, )KUBBIX OpraHU3Max.

Mexannyeckass dHepruss. KuHeTMdeckas M NOTECHUHAIbHAS JHEPIUS.
[IpeBpaleHne 0JHOTO BHUJIa MEXAaHUYECKOUM SHEPIUU B APYroi. 3aKOH COXpAHEHUS
Y IIPEBPALLECHUS YJHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IprMepsl IPOCTBIX MEXaAHU3MOB.

Jlabopamopnuie pabomot u onvimot.

HccnenoBanne yCcioBUM paBHOBECHS phlyara.

Namepenne KIIJI HaKITOHHOW MIIOCKOCTH.

W3ydenue mpaBuiia pbryara ajsi HOJBUKHOTO U HEMOJIBUYKHOTO OJIOKOB.

Omnpenenenune KIIJI moaBmkHOTO U HEMTOABHKHOTO 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 MOJICKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BemecTBa. Macca W pa3mepbl aTOMOB M MOJIeKyd. ONBITEI, MNOATBEPKAAIOIINAEC
OCHOBHBIE TMOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKOM TEOPHUH.



Mopenu TBEPIOro, >KHMIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucraminueckue u amopgHbie Tena. I'padeH — HOBBI MaTepuan A HOBBIX
TeXHOJIOTUN. TEeXHOJIOTUM TMONYyYEHHUs] HUCKYCCTBEHHBIX aiMa3oB. OObsCHEHUE
CBOMCTB T'a30B, )KUAKOCTEU U TBEPABIX TEJ HA OCHOBE IOJIOKEHUNU MOJEKYISPHO-
KMHETUYEeCKOW Teopuu. [[OBEpXHOCTHOE HATSIKEHHE, CMAYMBAHHUE, KANUJUISIPHBIC
saBJI€HUS. TEIIOBOE pACHIMPEHHUE U CKAaTUE. 3aBUCUMOCTh JABJICHUS ra3a oOT
o0BEMa, TeMnepaTypsbl.

Temnepatypa. CBsi3b TeMmepaTypbl CO CPEIHEN KHWHETUYECKON HHEpruei
TEIUIOBOTO JBMXKEHUA YaCTHUIl. TemMnepaTypHbIE IIKabI.

Buytpennsii  sHeprusi. CnocoObl HM3MEHEHMs] BHYTPEHHEW DHEPTUH:
TerIonepeaayda " COBEpIICHUE paboTHI. Bune TEIUIONEepeaadn:
TEIUIONPOBOJIHOCTh, KOHBEKIIUS, U3IyuYeHUE. Buasl Temionepenaun B NpUPOJIE U
TexHuke. HeoOpaTuMoCTh TETIOBBIX MTPOIIECCOB.

KonmnuecTtBo TeruioTel. YenbHas TEIUIOEMKOCTh BeIlecTBa. TeruiooOMeH u
TeIuioBoe paBHOBecue. 3akoH HptoToHa-Puxmana. YpaBHueHnue terioBoro OanaHca.

[InaBneHue u OTBEpACBaHUE KPUCTANIMUYECKUX BEUIECTB. Y A€IbHAS TEIIOTA
miaBieHus. [lapooOpa3zoBanue u xkoujeHcanus. Vcnapenue. Kunenue. Y nenbHast
TEIJoTa  MapooOpa3oBaHUsA.  3aBUCUMOCTh  TEMIEPATypbl  KUIEHUS  OT
atMocdepHoro paamieHus. HacbllieHHBIH W HEHACHINIEHHBIA Tap. BraxHoCTbh
BO3/lyXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CTOPAHUS.

[Tpunnumner padotel TerioBeix apurareneit. KIIJ[ TemmoBoro asurarters.
TenoBele OBHUratend W 3alllUTa OKPYXKarlIed cpeapl. TemnoBble NOTEPH B
TEIJIOCETSIX.

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

Jemoncmpauuu.

Hab6mronenre OpoyHOBCKOTO JIBUIKECHHUS.

Ha6monenne nuddysun.

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

HaGnronenne TerioBoro pacuimpeHus Te.

W3meHeHne naBlieHHWs ra3a MPU W3MEHEHHH O00bEMa W HArpeBaHWUU WIIH
OXJIAXKICHUU.

[IpaBuna n3mMepeHus: Temneparypsl.

Bunpr Terionepenayn.

OxutaxkieHre Ipyu COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiiieHHH pabOThl BHEIIHUMH CUJIAMHU.

CpaBHEHME TEIUTOEMKOCTEN pa3JINYHBIX BEIIECTB.



HaGmonenue kunenus.

HaGmtoneHne nocTosHCTBA TEMIIEPATYPhI MPU TIABJICHHH.

Mopenu TennoBbIX JBUTATEIEH.

Jlabopamophule padbomot u onvimot.

OMnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.

OnbIThI IO BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenne TteMnepaTypbl MNpU MOMOIIM KUAKOCTHOTO TEPMOMETpPA 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
TEMIEPATYPHI.

[IpoBepka rumnoTe3bl JTUHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUIECKON TPYyOKE OT TeMIIepaTyphl.

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

UccnenoBanue sBJICHUS TEIUIOOOMEHA TMPU CMENIMBAHUHM XOJIOJHOW M
ropsiueu BOJIBI.

Onpenenenue KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJION MPH TEIIOOOMEHE
C HAarpeThIM METAJUNINYECKUM LUIUHIPOM.

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

Ornpenenenue yneabHONU TEINIOEMKOCTH BEILIECTBA.

NccnenoBanue npouecca ucnapeHusl.

Ornpenenenue OTHOCUTEIBHOM BIaKHOCTH BO3/1yXa.

Ornpenenenue yneibHONW TEIUIOTHI MUIABIECHUS JIbJA.

Pa3znen 7. JinekTpuyeckne 1 MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba pona snekTpuyeckux 3apsanoB. BzammopeictBue
3apsKeHHBIX Tenl. 3akoH Kymnona.

Onektpuueckoe mnoie. Hanpsok€HHOCTH 3nekTpudeckoro mnods. IlpuHiun
CYNEepHO3ULUHU PIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3aps/ioB. DJIEMEHTApPHBIN AIEKTPUUECKUN 3apsi.
Crpoenue aroma. IIpOBOJHMKH, HOMAJIEKTPUKA M TOJYINPOBOJAHUKH. 3aKOH
COXPaHEHHUs ANEKTPUUECKOrO 3apsaa.

DONEKTpUUECKU TOK. YCIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
HNcTouHMKM TOCTOSHHOTO TOKa. JIeMCTBHUS SIEKTPUYECKOTO TOKa (TEIIoBoOe,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUYECKUM TOK B METaJJIaX, )KUIKOCTSIX U ra3ax.

Quektpuyeckas 1nenb. Cuia Toka. IEKTPUYECKOE HAMPsKEHUE. AMIIEpMETP
Y BOJBTMETP B LEMH MOCTOSTHHOrO TOKa. CONpOTHUBIEHUE MPOBOJHUKA. Y AEIBHOE



CONPOTHUBIICHUE BemiecTBa. 3akoH OMa juis yyactka nenu. [locnenoBaTtenbHoe U
MapajyieJIbHOE COEUHEHNE TPOBOAHUKOB. DJIC B e MOCTOSIHHOTO TOKa. 3aKOH
Oma mia nonnou nenu. IlpaBuna Kupxroga. Pacdé€r mpocThIX 3IEKTPHUECKHX
uenen. HenmnHenHbIe 3J1IEMEHTBI.

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

[TocTtosiHHble  MarHuThl.  B3auMonencTBHE  TOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3HaY€HUe JJIs KU3HU Ha 3eMlie.
OnbiT Opcrena. MarHutHoe mosie  3JeKTpuueckoro Toka. OnbelT  Amnepa.
[IpruMeHeHne BIEKTPOMArHMTOB B TEXHUKE. JleliCTBME MAarHMTHOrO TOJdSl Ha
npoBOAHUK ¢ TokoM. Cuna Amnepa U omnpeaeieHue e€ HalpaBlICHUS.
DJIEKTPOABUTATENIb TMOCTOSIHHOIO TOKa. lCHONb30BaHUE 3JIJIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOMUCTBAX M HA TPAHCIIOPTE.

Omneitel @apanes. SBiaeHue snekTpoMarHuTHOM MHAYKUuK. [IpaBuno Jlenua.
DneKTporeHepaTop. CriocoOb1 MOJTy4YEHUSI AIEKTPUIECKOU SHEPTUH.
DONEeKTPOCTAHIIMM Ha BO300HOBIISIEMBIX HMCTOYHHUKAX SHEPTUU. DKOJIOTUYCCKUE
POOJIEMBI PHEPTETUKHU. TOTIITMBHBIE AJIEMEHTHI U JICKTPOMOOUIIH.

Jemoncmpayuu.

DJIeKTpU3alus Te.

JIBa poja 3JIEKTPUUECKUX 3apsAJI0B U B3aUMOJIECTBUE 3apSKEHHBIX TEI.

YCTpOMCTBO U IEMCTBUE JIEKTPOCKOIIA.

DneKkTpocTaTuyecKasl MHIYKIIHS.

3aKOH COXpaHEHHUS AIEKTPUUECKHUX 3apsII0B.

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

[IpoBOAHUKH U TUDIICKTPUKH.

HcTouHnky nNOCTOSTHHOTO TOKA.

JIelicTBUA 3IIEKTPUUECKOTO TOKA.

DNEKTPUUECKUN TOK B KHJIKOCTH.

["a30BrIi1 pa3psn.

N3Mmepenue cuitbl ToKka aMIepMeTpoM.

N3Mepenne 31eKTpUYeCKOro HANPSIKEHNUS BOJIbTMETPOM.

PeocraTt n MarazuH conpoTHUBIEHUM.

B3anmopelicTBre NOCTOSIHHBIX MATHUTOB.

MoaennpoBaHue HEBO3MOKHOCTH Pa3AECICHHUS MMOJHOCOB MATHUTA.

MoenupoBaHue MarHUTHBIX ITOJIEN MOCTOSIHHBIX MarHUTOB.

OnsIT OpcTena.

MarsuTtHoe 1oJie TOKa. DJICKTPOMarHuT.



JlercTBME MAarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DJIEKTpOJABUraTEb MOCTOSSHHOIO TOKA.

Omnerter @apages.

DJIEKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnuie padomut u onvimui.

OnpiTel 1O HAOJIONCHUIO DSJIEKTPU3ALMHU TeJl MPU CONPUKOCHOBEHHH H
MHIYKLUEH.

HccnenoBanne OEUCTBUA  JIEKTPUYECKOTO IO Ha IPOBOAHUKUA U
TUDJIEKTPUKH.

COopka 1 ucTbITaHUE AIEKTPUUECKON LEMU MOCTOSTHHOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, TPOTEKAIOIIETO Yepe3 PEe3UCTOp, OT
HaIIPSKEHUs Ha PE3UCTOPE U COMPOTUBIICHUS PEZUCTOPA.

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

Ornpenenenue yieabHOro CONPOTUBICHUS TPOBOIHUKA.

[IpoBepka mpaBHJIa CJOXKEHHMS HANpPSDKEHUHW TPU  IOCIEAO0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mnpaBuia g CUJIbl TOKAa MpPH NApPaLUICIbHOM COEAWHEHUHU
PE3UCTOPOB.

Omnpenenenue 9/{C 1 BHYTpEHHETO CONPOTUBIICHHUSI ICTOYHUKA TOKA.

[Tposepka npaun Kupxroda.

[IpoBepka BrinoHEHUS 3aKkoHAa OMa 1715 IOJTHOM LeTH.

N3ydeHne BOJIbTAMIEPHBIX XapaKTEPUCTUK HEIMHEHHBIX 3JIEMEHTOB (JIAMIIbI
HaKaJIMBaHUS WIW MOJTYHIPOBOJIHUKOBOTO THOJA).

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIYIIIETO YePE3 PE3UCTOP.

Ornpenenenne MOUTHOCTH JIEKTPUUYECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOPE.

Onpenenenue KIIJ[ narpeBatensi.

HccnenoBanre MarHUTHOTO B3aUMOAEHCTBHUS TOCTOSIHHBIX MATHUTOB.

N3ydeHre MAarHUTHOTO MOJISl TOCTOSHHBIX MarHUTOB MPU UX OOBEIUHEHUH U
pa3IeIICHNM.

HccnenoBanne AeUCTBUS AIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OMNBIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJEHUCTBHS KATYIIKHU C
TOKOM W MarHuTa OT CWJIbl U HampaBlICHUS TOKAa B KATYIIKE U OT HAJIMYMS
(OTCYTCTBUS) CEpPICUHHKA B KaTYIIIKE.

N3ydenne 1eicTBrsl MArHUTHOTO MOJIS HA MTPOBOJHUK C TOKOM.

KonctpyupoBanue u uzydeHue padoThl 3J1€KTPOABUTATENS.

N3smepenne KII/] anekTpoaBuraTebHON yCTAHOBKH.

OneITBl 1O  HCCHEAOBAHUIO  SIBJICHUS JJIEKTPOMArHUTHOW MHIAYKLMUU:
WCCJIEIOBAHUE U3MEHCHUW 3HAYEHHS U HAIPABJICHUS MHAYKIMOHHOIO TOKA.



9 KUIIACC

Paznen 8. Mexanuueckue siBJ1eHHUS.

Mexannueckoe JBmxkeHHe. MartepuanbHas Touka. CrnocoObl OMUCaHUS
MEXaHUYECKOTO JBIKECHUS: TaOMMYHBINA, rpaduueckuil, anHanutuyeckud. Cucrema
oTc4yé€Ta. OTHOCUTENBHOCTh MEXAaHUYECKOTO JIBUKEHHUS.

BekTopHbIe BEIMUMHBI, ONEPALIMU C BEKTOPAMU, MPOECKIIUHU BEKTOpa. Pannyc-
BEKTOpP MAaTEpHAIbHOM TOYKH, IEPEMEIICHUE Ha IUIOCKOCTU. PaBHOMEpHOE
NpsSIMOJIMHENHOE  JBWXKEHUE. HepaBHOMEpHOE TPSMOJHUHEHHOE JIBUKCHUE.
Cpennsis 1 MTHOBEHHas CKOPOCTh TeJla MPU HEPABHOMEPHOM JIBUKEHHH.

Yckopenue. PaBHOYCKOPEHHOE TIPAMOJIMHEWHOE JBHKEHHUE. Y CKOPEHUE
cBoOOoHOTO maaeHus. OnbITh ["anumnes.

I'paduueckas mHTEpHpeTanvs YCKOPEHHS, CKOPOCTH, MPOUJACHHOTO MYyTH U
nepeMeNIeHUst AJ1sl IPSIMOJIMHENHOTO ABUKECHUS.

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

JIBueHue 1o OKpyHOCTHU. JIMHENHAs CKOPOCTh, YIioBasi CKOPOCTh, TIEPHUO]T
¥ 4acToTa OOpaIleHus P PaBHOMEPHOM JBIKCHUH IO OKPY>XHOCTH. CKOPOCTh U
YCKOPEHHE TIPU JIBUKEHHUH IO OKPYKHOCTH.

Bekrop cuibl. PaBHOAEHCTBYIOMIAs CUIIA.

[Tepsbiii 3akoH Hbtotona. Bropoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[IpuHIMII Cynepno3uLuU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cuiia TpeHUSI CKOJIbKEHUs, CHIIa
TPEeHMsI IOKOS, Ipyrue Buabl TpeHus. Koadduument tpenus.

JIBUKEeHUE TeJ O OKPYKHOCTH MO JEMCTBUEM HECKOJIBKUX CHUIL.

3akoH bepnynnum um nogbpéMHas cuna Kpbuia. COBpEMEHHbBIE JIETAaTElbHbIC
amraparsl, CyJa Ha TOABOAHBIX KpBUIbSAX, AaHTUKPHUIO Ha CKOPOCTHBIX
aBTOMOOWIAX. J[BI)KeHUE TT0e3/1a Ha MAarHUTHOM TIOTYIITKE.

Cuiia TS)KECTM M 3aKOH BCEMUPHOIO TATOTEHUA. [[BH)KEHHE Tel BOKPYT
IrPaBUTAlMOHHOIO IIeHTpa (B ToM uwucie IaHeT Bokpyr Connna). IlepBas
KOCMHUYECKast CKOpOCTb. HeBECOMOCTh U MEpErpy3KH.

PaBHOBecue maTtepuanbHOM TOUKH. AOCONIOTHO TBEpHoe Teno. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIUIEHHON OChIO BpaleHusa. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tema. M3menenme wumnynesca. Mmmynec cumnel. Yopyroe wu
HEynpyroe B3auMOJCHCTBHE. 3aKOHbI H3MEHEHHSI W COXPAHEHHS] HMMITYJbCa.
PeaktrBHOE IBHXKEHHUE.

Mexannueckass paboTta ¥ MOIIHOCTh. PaboTa cuil TSXKECTHU, YNPYrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIManbHAs SHEPTHS TENa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIH. [IoTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprud. TeopemMa O KMHETUYECKOW JHEPruU. 3aKOH W3MEHEHHS M COXPaHEHUS
MEXaHUYECKON SHEPTUM.



Jemoncmpayuu.

HaGmioneHne MexaHW4YecKoro JBHXKEHHSI Tella OTHOCUTEIbHO pa3HbIX Tell
OTCYETA.

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

N3mepenue ckopocTu U YCKOPEHUS MPSIMOJIMHEHHOTO JBUXKECHMUS.

UccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

HaGmronenue nBuxkeHus Teia 1o OKpy>KHOCTH.

HaGmronenne MexaHUYeCKUX SIBJICHUH, MPOUCXOMSIINX B CUCTEME OTCUéra
«Tenexka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWXKEHUH OTHOCHUTEIIHHO
KaOuHeTa (HU3UKU.

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

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 B3auMOJEHCTBUM TE.

[IpeobpazoBaHus SHEPTUU NPU B3AUMOICHCTBUU TEII.

CoxpaHeHue UMITyJIbca MPU a0COIIOTHO HEYNIPYTOM B3aUMOICHCTBHH.

CoxpaHeHue UMIyJbca Py YIPyroM B3anMOJIEUCTBUU.

HaGmronenre peakTUBHOTO JABM>KCHHUSI.

CoxpaHeHue SHepruu rnpu cBOOOTHOM IaJIEHUU.

CoxpaHeHue SHepruu Ipy ABUKEHUU TeJa MO AEHCTBUEM NPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

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

Onpenenenue CpeaHE CKOPOCTH CKOJIBKEHUS Opycka WIM JBHKEHUA
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.

[TpoBepka TMMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBHKEHUHU 0€3 HadaIbHOU
CKOPOCTH MYTH OTHOCATCS KaK Psifi HEYETHBIX YHUCEN, TO BPEMEHA OJIMHAKOBBI.

HccnenoBanne NBWKEHUS Teja, OPOIIEHHOTO MO/ YTIIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTH  CHJIbl  TPEHHUSI CKOJBXKEHUS OT  CHJIbI
HOPMAaJbHOTO JaBJICHUS.

Omnpenenenue Ko3ppuureHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTA NPYKUHBI.



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

Omnpenenenue pabOThl CUIIBI TPEHUSI NIPU PABHOMEPHOM JBUKEHUU TeJa IO
TOPU30HTAJILHOM ITOBEPXHOCTH.

Onpenenenne paboTbl CUJIBI  YNPYrOCTH MpU  MOABEME TIpy3a ¢
WCIIOIb30BaHUEM HETIOJIBHYKHOTO 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>XKUHHBIA MasATHUKU. lIpeBpaiienue sHepruu npu
KoJIe0aTeIbHOM JBUKCHUH.

Mexannyeckue BoOJHBL. [IpogonbHbIE W TIONEepeuHble BOJHBIL. (CBOKCTBA
MEXaHUYECKUX BOJH: uHTepdepeHius u qudpaxius. J[1MHa BOTHBI M CKOPOCTH €€
pacnpocTpaHeHus. MexaHU4eCKUe BOJHBI B TBEPAOM TeJle, CEICMUYECKUE BOTHBI.

3Byk. PacnpocTpanenne u oTpakeHue 3ByKa. [ pOMKOCTH 3BYKa W BBICOTA
ToHa. Pe3onanc B akyctuke. WMHbpasByk u ynbTpa3Byk. Vcmons3oBaHue
yJIBTPa3ByKa B COBPEMEHHBIX TEXHOJOTUSIX.

Jemoncmpayuu.

HaGmionenne koneGaHuii Ten TMOA JNEWCTBHEM CHJIBI TSKECTH W CHJIBI
YIPYTOCTH.

HaGmronenue konebanuii rpy3a Ha HUTH U Ha TPy KUHE.

HaGmronenne BRIHYXACHHBIX KOJI€OaHMI U pe30HaHCa.

PacnpocTpaneHnne npogoJibHBIX U MONEPEYHBIX BOJH (HA MOJEIH).

Ha6monenune naTepdepeHiinu u 1udpakiiui BOJH HAa IIOBEPXHOCTH BOIBI.

HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHUM pe30HaHC.

Jlabopamopnuie pabomot u onvimeot.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOAHUN MAaTEMATHIECKOTO MasiTHUKA.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOaHUHN PYKUHHOTO MasiTHUKA.

HccnenoBanne 3aBUCMMOCTH NEPUOJIA KONEOAHUN rpy3a HA HUTU OT JJIMHBI
HUTHU.

HccnenoBanne 3aBUCUMOCTH TIEPHOJIa KOJIeOaHUN MPYKHHHOTO MAasTHAKA OT
MAacCChI Tpy3a.

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

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

N3mepenune yckopeHus CBOOOTHOTO MafeHUs.



Paspnen 10. DiieKTpOMarHMTHOE 110JI€ ¥ JJIEKTPOMATHUTHbIE BOJHBI.

ONEKTPOMArHUTHOE  MOJie.  OJIEKTpOMarHuTHele  BOiHbBL.  CBoOMCTBa
ANEKTPOMArHUTHbIX BOJIH. IlIkama »IeKTpOMarHUTHBIX BOJIH. [cmosb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JUIA COTOBOM CBsA3U. Pammonokanmsa. Kocmuueckas
CBSI3b.

OneKkTpoMarHuTHas npuponaa ceera. CkopocTh cBera. BoaHOBBIE CBOMCTBA
cBeTa: uHTepPepeHus U Tudpaxius.

Jemoncmpayuu.

CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJIH.

WNnTtepdepenuus u nudpakxius cBera.

Jlabopamopnuie padbomot u onvimot.

N3yyeHue CBONCTB AJIEKTPOMAarHUTHBIX BOJH C TOMOUIBIO MOOMJIBHOTO
TenedoHa.

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

Pa3zpnen 11. CBeToBbBIC IBICHUSA.

JlyueBass Mozenb CBETa M TE€OMETpUYECKas ONTUKa. VICTOYHMKHM CBeTa.
[IpsmonuHueliHoe pacnpocTpaHeHue cBeta. 3atMeHuss ConHna wu JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxeHusi cBera. llocTpoenue
n300pakeHni, CHOPMHUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBera. 3aKOH MpesoMiieHUs cBeTa. [1oiHOe oTpakeHue cBerta.
Hcnonp30BaHue MOJHOTO OTPAKEHUS B ONTUYECKUX CBETOBOJAX, ONITOBOJIOKOHHAS
CBSI3b.

Jlunza, xoxm nyued B JuH3e. Dopmyna TOHKOM JuH3BL I[locTpoeHue
n3o0pakeHui, CHOPMUPOBAHHBIX TOHKOW JuH30M. OnTHuYeckas cUcTeMa
doTtoamnmapara, MUKpOCKONa H Teieckoma. [7a3, kKak onTudeckas cucTema.
brn3opykocTh U 1aIBHO30PKOCT.

Paznoxxenne Oemoro cBera B cnekTp. OmbiTel Hpiorona. CroxkeHue
CIEKTpaJIbHBIX IIBETOB. J{ncnepcus ceera.

Jemoncmpauuu.

[IpsAmonHEHHOE pacIpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonmy4yenne n3o00paxeHN# B TUIOCKOM 3epKaje.

[Ipenomnenue cBera.

OnTuyeckuii CBETOBOA.

Xop ny4elt B coOuparoiieit JInH3e.

XO0JI Tyder B pacCEenBAIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOILBIO JTUH3.

[Tpunuun neiicTBus gortoamnmnaparta, MUKPOCKOIA U TEIECKOIA.

Mopens rnasa.



Pa3noxenue 0enoro cera B CHEKTP.

[Tonyyenue O0enoro cBeTa Npu CI0KEHUH CBETA PA3HBIX LIBETOB.

Jlabopamophule padomot u onvimot.

NccnenoBanne 3aBUCHMOCTH YIUVIA OTPaKEHUS CBETOBOIO Jyda OT yria
MaJICHUsI.

N3yuyenue cBOMCTB N300pakeHuUs B IJIOCKOM 3epKalie.

HccnenoBanne 3aBUCHMOCTH yTila MPEIOMIIEHUS OT yTria MaJeHUsI CBETOBOTO
Jy4a Ha TPAHHULIE «BO31yX—CTEKIIO».

[Tonyyenune n3o0paxeHuit ¢ TOMOLIBI0 COOUPAIOIIEH JTUH3HI.

Onpenenenne (QOKYCHOTO pacCTOSHUS M ONTHYECKOM CHJIbI coOuparolein
JIVH3BI.

OnbITHI IO Pa3NOKEHHUIO OEJIOr0 CBETA B CIIEKT.

OnbITEI IO BOCHPHUATHIO IIBETA MPEIMETOB MpPU HUX HAOIIOJACHUU Yepes
I[BETOBBIC (DHIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pesepdopna u mmanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u norjomieHrue cBera atomoM. KBanThl. JInHeHyaThie CIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eta- U raMma-uznydenus. CTpoeHue aTOMHOTO
anpa. HykimonHas wmopens atomHoro snapa. W3orombel. PannoakTuBHBIE
npeBpamienus. [lepuoa momypacnaga aToMHbIX sanep. JlelicTBHe paJlrOaKTUBHBIX
U3JIyYEHUH Ha KUBbIC OPTaHU3MBbI. 3alIUTa OT PAJUOAKTUBHOTO U3IIyUEHHUS.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsI0OBOTO M MAaCCOBOT'O YHCEIL.
OHeprusi CBsi3M aTOMHBIX sifep. CBs3b Macchl M 3HEpPruM. Peakuuu cuHTE3a U
nenenus saep. Wcrounwku sHeprun ConHua W 3BE3N. SnepHas >HEpreTuka.
DKOJIOTUYECKUE MTPOOTIEMBI SIIEPHON SFHEPTETHKHU.

Jemoncmpayuu.

CrexTpsl U31y4YEeHHS U MOTIIOMICHUSI.

CrexTpsl pa3IHYHbIX Ta30B.

CnekTtp Bojopoa.

HaGmonenne TpekoB B kamepe Busbcona.

PaGota cuérurka HOHU3UPYIOMHNX U3TYICHHM.

Peructpanus uznmydeHus: IpupoOIHBIX MUHEPATIOB U MTPOIYKTOB.

Jlabopamopnwie padbomot u onvimol.

HaGnronenrie CIutonHbIX ¥ THHEWYAThIX CIIEKTPOB U3TyUCHUS.

HccnenoBanne TPeKOB: U3MEPEHHE SHEPIHU YACTHUIBI 10 TOPMO3HOMY ITYTH
(mo dhotorpadusm).

N3mepenne paanoakTHBHOTO (OHA.

IToBTOPHUTEILHO-0000 1A U MOTYJIb.



[ToBTOpHUTENHEHO-0000IIAIONTNIT MOTYTb TIPEIHA3HAYEH ISl CUCTEMATHU3aluN
u  0000mIeHUsT MPEIMETHOrO  COACPKAHUST U OMbITa  JESTEIbHOCTH,
MPUOOPETEHHOIO NPH M3YYEHHHM BCEro Kypca (U3HKU YIriyOJEHHOTO YPOBHS, a
TaKXKe JJIs1 HOJTOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY dK3aMeHY Mo (pr3uKe.

B mporecce wu3ydeHuss MAHHOTO MOJIYJNSA PEAIM3YIOTCS U TOIy4aroT
JalnbHEHIIee pa3BUTHE YyueOHBIE JCHCTBHS, OOCCIEUMBAIONINE JIOCTIKEHUE
NPEeIMETHBIX M METaNpeJAMETHBIX pe3ydbTaToB o00y4YeHHs, (OpMUPOBAHHE
€CTECTBEHHO-HAYYHO! TPaMOTHOCTH: OOBSICHEHHE M ONMCAHUE SIBICHUH Ha OCHOBE
npuMeHeHUsT (PU3NYEeCKUX 3HAHUHM, MCCIIEeNOBATENbCKUE JCUCTBUS (BBIIBHUIKCHHE
THIOTE3, MMOCTAHOBKA IIEJIM M TUTAHUPOBAHHE HWCCIICOBAHMS, aHAIW3 JAHHBIX H
MOJTyYeHHE BHIBOJIOB).

[IpennmoutuTenbHON  (OPMO  OCBOCHHS MOMIYIS SIBISIETCS TPAKTHKYM,
nporpamma KOTOpOTO BKIIOUYAET:

pellieHre 3a7ad, OTHOCSIIMUXCS K Pa3IudHbIM pas3ieaM M TeMaM Kypca
(GU3MKH, B TOM YHCIIE 3a]]a4, MHTETPUPYIOIINX COJEpKaHUE PA3HBIX Pa3/IciioB;

BBITIOJTHEHHE JTA0OPATOPHBIX Pa0OT M OMBITOB (BKIFOYasi paOOTHI U OTBITHI U3
NepeyHel K paszienamM Kypca) B YCIOBHSX CaMOCTOSITENIBHOTO TUTAHUPOBAHUS
NPOBEJICHUS UCCIIEJIOBAHNUS, BBIOOpA U OOOCHOBaHMS METOJIa M3MEPEHUS BEINIHH,
cOOPKHU IKCTIEPUMEHTAIFHON YCTaHOBKH;

BBITMIOJTHEHUE MTPOOJIEMHBIX 33/IaHUN MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa
(3amaHus O €CTEeCTBEHHO-HAyYHOM TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJIepKAHUEM;

paboTy HaJ rPyINIOBBIMU WIM UHIUBUIYATbHBIMH MPOEKTAMHU, CBI3AHHBIMU C
coliepkaHreM Kypca pu3ukm.

N3yyeHue mMoOBTOPUTETHHO-0000IIAIONIET0 MOMYISI MOXKET 3aKaHYMBATHCS
IIPOBEJICHUEM JHArHOCTUUECKOH paboThl 3a Kypc (U3HKU YriayOJ€HHOTO ypOBHS,
BKJIIOUAIOIIEH 3aJJaHUsl PA3HOrO YPOBHS CIOXKHOCTU. Pe3ynbTaThl BBITIOJHEHUS
JAMarHOCTUYECKONW pabOThl MOTYT MOKa3bIBaTh CTETIEHb TOTOBHOCTH O0YYaIOLIUXCS
K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHy 1O (Hu3MKe, a TaKxke
CBUJIETEIBCTBOBATH O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAyYHOM IrPaMOTHOCTH.



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

N3yuyenue (pu3NKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO
Ha JOCTH)KCHHE TUYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX
pE3yIbTATOB.

JIMUYHOCTHBIE PE3YJIbTATBI

B pesynbraTe u3ydenus puznku Ha ypOBHE OCHOBHOI'O 00IIEro 00pa3oBaHUs
y obOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
YacTH:

e I)nampuomuuecxkozo eocnumanus:

MPOSIBJICHUE MHTEpPeca K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOMN
bu3nUecKol HAyKH;

IIEHHOCTHOE OTHOIIICHHE K JOCTHYKCHUSM POCCUMCKUX YUEHBIX -(DU3UKOB,;

o 2)epaxcoanckoz2o u OyxXo8HO-HPAGCMEEHHO20 60CNUMAHUSA:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX MPOOJieM, CBA3AHHBIX C MPAKTHUYECKUM NMPUMEHEHHUEM JTOCTHKEHUM
1176370478

OCO3HAaHHWE BAXKHOCTH MOPAIbHO-3TUUYECKUX NPUHIUIIOB B AEATEIbHOCTU
YYEHOTO;

e 3)acmemuueckozo 60cCnUmMAHUA:

BOCTIPUSTHE ICTETHYECKUX KayecTB (PU3MUECKOW HAyKH: €€ TapMOHUYHOTO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;

e 4)uyennocmu HayYH020 NOZHAHUA:

OCO3HAHHE IIEHHOCTH (U3UYECKON HAyKH KaK MOIIHOTO HWHCTPYMEHTA
MMO3HAHUS MUPA, OCHOBBI PA3BUTHS TEXHOJIOTHUM, BaXKHEUILEH COCTABIISIFOLICH
KYJbTYpBL;

OpUEHTAIMS B JESATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUS PUPOJIbL;

pa3BUTHE HAay4yHOU JI00O3HATEIbHOCTH, HMHTEpEca K HCCIEI0BATEIbCKOM
NEeATEIbHOCTH;

e 5)popmuposanusn Kynbmypel 300p06bsa u IMOUUOHATIbHO20 ONA2ONOTIYYUA:

OCO3HAHHWE LIEHHOCTH 0€30macHOro o00pa3a KU3HHM B COBPEMEHHOM
TEXHOJOTHYECKOM MHpEe, BAXXHOCTH TMpaBWwi O€30MaCHOTO TIOBEICHHS Ha
TPaHCIOPTE, Ha JOpPOrax, C OHJIEKTPUUYECKUM M TEIJIOBBIM OOOpYJOBaHHEM B
JIOMAITHUX YCIOBUAX;

c(hOpMUPOBAaHHOCTh HaBbIKa peQeKCuH, NpPU3HAHHE CBOEro IpaBa Ha
OIMOKY U TAKOT'O K€ MpaBa y Ipyroro 4eJIOBEKa;



e 6)mpyo0o6oco eocnumanus:

aKTUBHOE yYacTHE B pEUICHWU NPAKTUUYECKUX 3ahad (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHu3alluy, ropojaa, Kpas) TEXHOJIOTUYECKOW M COLMAIbHOM
HaIpPaBJIEHHOCTH, TPEOYIOUIUX B TOM YHUCIE U (PU3NYECKUX 3HAHUK;

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 TIOCJICICTBUH ISl OKPY>KarOIIel Cpe/ibl;

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
POCKTOB (PU3NYECKON HANIPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

MOBBIIICHUE YPOBHS CBOCH  KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO
NEeSATeIbHOCTb;

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

OCO3HaHHE Je(UIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JaCTH
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IUTAHUPOBAHWE CBOETO Pa3BUTUS B NPUOOPETEHUM HOBBIX (U3MUECKUX
3HAHUM;

CTPEMJIEHUE aHAJIU3UPOBATH U BBISBJISATH B3AUMOCBS3U MIPUPO/IbI, O0IIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOJIB30BaHNEM (QU3HUECKUX 3HAHUI;

OLICHKA CBOMX JCWCTBUM C YYETOM BIMSHUSA Ha OKPYXAKOIIYI Cpeny,
BO3MOYKHBIX TJIOOABHBIX MTOCIIEICTBHIM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe OocBOeHHS MporpaMMbl MO (HU3MKE HA YpPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y o0ydaromierocst 0yayT chopmMupoBaHsl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE T03HABATEIbHbIE YHUBEPCAIbHbIE yueOHbIE JEeHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEpCAJIbHbIE YUEOHBIE JIEUCTBUSI.

ITo3HaBaTe/IbHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruueckue AeicTBUS:
BBIABISATH M XapaKTEPU30BaTh CYIIECTBEHHBbIE MPHU3HAKHM OOBEKTOB
(sBneHUi), K1acCU(UIIMPOBATH UX;



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

BBISIBJISITE MPUYMHHO-CIEACTBEHHBIE CBSA3M MpPU U3YYCHUH (HU3MUECKUX
ABJICHUA M MPOLIECCOB, J€JlaTh BBIBOJAbI C MCIOJIb30BAHUEM JAENYKTUBHBIX U
MHIYKTUBHBIX  YMO3aK/IIOUEHHMH, BbIJBUraTh THUIOTE3bl O  B3aUMOCBS35X
(bU3UYECKUX BETUYNH;

CaMOCTOSATEIILHO BBIOMpATh CHOCOO pemnieHus ydeOHoU (u3nueckoi 3amaadu
(cpaBHEHHE HECKOJBKMX BapUAHTOB PEILIEHUs, BHIOOpP Haubosee MOAXOASIIEro ¢
y4€TOM CaMOCTOSITEIBHO BBIJICICHHBIX KPUTEPHEB).

Bba3oBble ucciienoBaTebcKkue 1eiiCTBUS

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT MMO3HAHUS;

IPOBOAUTH MO CAMOCTOSITENIbHO COCTABICHHOMY IUIAHY OINBIT, HECIOMKHBIN
(u3nUecKHil SKCIEPUMEHT, HEOOJIbIIIOE HCClIeIOBaHUE (PU3NYECKOTO SIBJICHUS;

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

CaMOCTOATEILHO (POPMYIHPOBaTH OOOOIIEHHS M BBIBOJBI MO pe3yJibTaTaM
POBEEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIIC0OBAHMS;

IPOrHO3UPOBATH BO3MOXKHOE JalibHEIIee pa3BUTHE (GU3HMUECKUX MPOIECCOB,
a TaKKe BBIJBUTATh MPEIINOJIOKEHUS 00 WX Pa3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTaXx.

Pab6ora ¢ undgopmanmei:

NPUMEHSTh Pa3IMYHbIE METOIbl, HHCTPYMEHThI M 3alpOChl MPU TIOUCKE U
otOope uHPOpMaIIMK WU JAHHBIX C YUETOM MPEAJIOKEHHON ydeOHOU Pu3znyeckoi
3a/1auu;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh W HWHTEPIPETUPOBATH HWH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (OPM IPEICTABICHNUS,

OLICHMBATh HAA&XKHOCTh HWH(MOpPMAIMU TO KPUTEPHUSIM, MPEAIOKECHHBIM
YUUTENEM WIH CPOPMYIHUPOBAHHBIM CAMOCTOSITENIBHO;

CaMOCTOSITEIPHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMy  TNpEACTaBICHUS
uHbOpMallMl W WUIIOCTPUPOBATh peEIIaeMble 3aJadll HECJIOKHBIMH CXEMaMH,
auarpaMMaMu, MHOU TpaduKoi 1 UX KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIC YHUBEPCAIbHbIC YUeOHbIE 1eliCTBHUA:

B XOJle OOCYXJIeHHs Y4yeOHOTro Marepualia, pe3yiabTaToOB JabOpaTOPHBIX
paboT MW TPOEKTOB 3ajlaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOHl TeMbl U
BBICKA3bIBaTh WJEHW, HAIICJICHHBIE HA PEHIEHHWE 33Jauyd W IOAJACpKaHue
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COIIOCTABJISITh CBOM CYXKJCHUS C CYKICHUSAMHU JIPYTMX YYaCTHUKOB JTHAJIOTa,
OOHapyXUBATh PAa3IMYUE U CXOJCTBO MO3UIUN;

BBIPAXaTh CBOKO TOUKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;



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

MOHUMAaTh ¥ HCIIOJNB30BAaTh MPEUMYIIECTBA KOMAHAHONW M WHIUBUAYAIbHON
paboThI PU PEIIEHUH KOHKPETHOU (PU3NYECKON TPOOIEMBI;

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 4acTh pabOThl, JOCTHras Kauye€CTBEHHOI'O pe3yJibTara I0
CBOEMY HANpaBICHUI0 U KOOPAUMHUPYS CBOM JACHCTBUS C APYTMMH YJICHAMH
KOMAaH/IbI;

OLICHMBAaTh KauyeCTBO CBOEro BKJaJa B OOLIMH MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIbHO CPOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJECHCTBUS.

PerysiTUBHBIE YHUBepPCcAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYaIUSAX, TPEOYIOITUX JIJIs
pereHus GU3NIEeCKUX 3HAHUM;

OPUCHTHPOBATbCS B  PA3IUYHBIX  MOJXOJAaX  NPHUHATHA  PEIICHUU
(MHIUBHUYaTbHOE, IPUHATHE PEILICHUS B TPYIINE, MPUHATHE PEIIEHUN TPy );

CaMOCTOSITEJILHO COCTABJISITH AJITOPUTM pEIIeHUs (PU3NYECKO 3amauu Wiu
IUIAaH HUCCIEAOBAHMS C YU4ETOM HMMEIOUIUXCS PECcypcoB U COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATh Mpe/ijlaraeMble BApUAHThI PEIICHHI;

JieaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CUTYAIUH U MPeJIaraTh IUIaH €€ U3MEHEHUS;

OOBSCHATh  TPUYMHBI  JIOCTHKEHHUS  (HEIOCTMDXKEHMS)  PE3yJbTaTOB
JESTEIBHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JACSATEIBHOCTh (B TOM YHCIIC€ B XOJ BBIIOJHEHUS
(Gu3MUECKOro WCCIAEAOBAHMS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCS CUTYaIlui, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSM.

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

NpU3HABATH CBOE MPaBO Ha OMIMOKY MpHW pemieHnn HU3NIECKUX 3a/1a4d WA B
YTBEPKIEHUAX Ha HAYYHbIE TEMbI U TAKOE K€ MPaBo APYroro.

HNPEAMETHBIE PE3YJIBTATBI

K xoH1y oOy4eHus ¢ 7 kinacce npeAMETHbIE PE3yIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:



MCII0JIb30BaTh MOHATHUS: (PU3NYECKUEe U XMMHUUYECKHUE SIBJICHUS, HAOII0ACHHE,
AKCIIEPUMEHT, MOJIeNb, THUIIOTE3a, EAUHHULBI (U3HUYECKUX BEJIUYHH, AaToM,
MOJIEKYJIa, arperaTHbleé COCTOSIHUS BelllecTBa (TBEPAOE, KUAKOE, Ta3000pa3HOE),
MEXaHUYECKOE JBW)XEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJMHEUHOE),
TpPaeKTOpHs, paBHOJCUCTByIoIas cwi, aedopmanus (ympyras, IjacTAyeckas),
HEBECOMOCTH, COOOILAIOIINECS COCYIbI;

YBEPEHHO pa3nuuath sBiaeHus (auddys3us, TEIIOBOE [BHXKEHHE YacTHUIL
BEIIIECTBA, PABHOMEPHOE JBWKEHUE, HEPAaBHOMEPHOE [IBM)KCHHE, WHEPLMS,
B3aMMO/JICHCTBUE TeJl, paBHOBECHE TBEPABIX TEJ € 3aKPEIJIEHHON OCBIO BpallleHHUs,
nepenaya JaBieHUs TBEPABIMU TellaMU, >KUJIKOCTIMU M ra3amu, aTMoc(pepHoe
JaBJeHHe; TUIaBaHKUEe TeJl, IPEeBPALEHUs MEXaHUYECKON SHEPTUU) IO ONTUCAHUIO UX
XapaKTepHbIX CBONCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOLIUX JaHHOE
(dusnueckoe sSBICHUE;

pacno3HaBaTh  MPOSIBJICHHWE  W3YUYEHHBIX  (PU3WYECKUX  SIBIICHUWA B
OKpyXaroleM Mupe (B TOM uucie (U3MYECKHUe SIBJICHUS B MPUPOJE: MPUMEPHI
JIBUKEHUSI C PA3IMYHBIMU CKOPOCTSMH B KMBOM M HEXKHUBOW MPHUPOAE, ACHCTBUE
CWJI TSDKECTH, TPEHHUSI, YIPYTOCTH B MPUPOJIEC U TEXHUKE, BIUSHUE aTMOCPEPHOTO
JaBJICHUS Ha KUBOM OpraHu3M, IJIaBaHuWEe phIO, phIUard B TeJ€ 4YelIOBeKa), MpH
ATOM TEPEBOJIUTH MPAKTUUYECKYIO 3aJady B y4eOHYIO, BBIACNATH CYIIECTBEHHBIE
CBOMCTBA (MpU3HAKH) (PU3HYECKUX SBIICHHUMH;

OMKCHIBATh M3YUYEHHBIE CBOWMCTBA TeN U (U3MYECKHUE SIBICHUS, MCIOIB3YS
¢usznueckre BeNMUYMHBI (Macca, OO0OBEM, IUIOTHOCTH BEIIECTBA, BpeMSs, IIyTh,
CPEIHSsl CKOpPOCTb, CHJIa YNPYrOCTH, CHUJia TSKECTH, BEC Tejia, CHUjla TpPEHUf,
JaBieHUe TBEPIAOTO Tela, AaBICHHE CTON0a KXUIAKOCTH, BBITAIKHBAIOIIAS CHUJIA,
MexaHu4eckas paboTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIBI, KO3(PQUIIHEHT
MOJIE3HOTO IEUCTBUSI MEXaHU3MOB, KWUHETUYECKAs U MOTEHIIMAIbHAS YHEPTHUS ), TIPH
OMKMCAHUM TPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIIONB3YEMbIX BEIIUYUH,
uxX oO0OO3HAaUeHUsT M eAUHUIB (U3UYECKUX BEIUYHMH, HAXOAUTh (OpPMYIIHI,
CBSI3BIBAIONINE JTAHHYIO (PM3MYECKYIO BEIHMYHUHY C IPYTUMU BEIMYMHAMH, CTPOUTH
rpad Ky U3y4eHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEITUYHH;

XapakTepu3oBaTh CBOMCTBa Tes, (U3NYECKUE SBJIEHUS U IPOLECCHI,
UCIIONb3Ys MpaBuia CIOXKEHUS cuil (BIOJb OAHOW mpsiMoil), 3akoH ['yka, 3aKoH
Ilackans, 3akoH ApxuMena, NpaBUIO paBHOBecUs pblyara (0JI0Ka), «30JI0TOE
MPaBUJIO» MEXAaHMKH, 3aKOH COXPAHEHUS MEXaHUYECKOW SHEpruu, MNpH STOM
JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA W 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

CTPOHUTH MPOCThIE (PU3MUECKUE MOJEIU PEATbHBIX OOBEKTOB, MPOLECCOB U
ABJICHUW, BBIACNATH IPU ITOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA



00BEKTOB, MIPOIIECCOB, SABJICHUHN, MPUMEHSIThH (PU3NUECKUE MOJEIH ISl OObSICHEHUS
(pu3HYECKHX MPOLIECCOB U PEIICHUS YUEOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SABIICHHUSA, MIPOLIECCHl U CBOICTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTyallMii NpPaKTUKO-OPHUEHTHUPOBAHHOI'O XapakTepa, M pelaTh
KaueCTBEHHbIE 3a7aud, B TOM YHKCJIE TpeOyIolue YHCICHHOTO OLEHUBAHMUS
XapaKTepHbIX 3HAYEHUN (PU3UYECKUX BEIUYUH, IPU 3TOM BHIOUpATh aJ€KBATHYIO
(¢u3nUecKyt0 MOJEIb, BBISBIATh NPUUYMHHO-CIEICTBEHHbIE CBSI3M U BBICTPAUBAThH
JIOTUYECKYIO IIEMOYKY pacCyXI€HH C ONOpod Ha HU3y4YEHHbIE CBOMCTBa
(du3nueckux sBIEHUN, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN;

pemiath pacuy€THble 3a1auM (B 2—3 OEHCTBUSA) MO U3y4aeMbIM TeMaM Kypca
(¢u3nKu, BHIOMpas aleKBaTHYIO (PU3NYECKYIO MOJEIIb, C UCIIOIb30BAaHUEM 3aKOHOB
1 (HopMyI, CBA3BIBAIOMIMX (PU3NUYECKHUE BEIMYMHBI, 3aMMChIBATh KPATKOE YCJIOBHE
U Pa3BEPHYTOE pElIeHHe 3aJayM, BBISBIATH HEJOCTAIONIME WIM U30BITOYHBIC
JaHHble, OOOCHOBBIBATH BBHIOOP MeETOJA pEIICHHUsS 3aJlayd, HCIOJIb30BaTh
CIIpPaBOYHBIE JAaHHBIC, MTPOBOJUTH MAaTEMAaTUYECKHUE MPEOOpPa3OBaHUS U PACUETHI,
OLICHMBATh PEATUCTUYHOCTH MOJIYYEHHOTO 3HAaYeHUs (PU3NYECKON BEIWYUHBI U
OTpEENATh PAa3MEPHOCTh (PU3NYECKON BEIMYMHBI, MOJYYEHHOW MpPH PEIICHUU
3a/1auu;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh TMpPU  TTOMOIIH
¢u3nuecknux METOAOB, M Tpeljaratb OPUEHTHUPOBOYHBIA CIOCOO pelieHus, B
OMMMCAHUM  WUCCJENOBAaHUA  PACIO3HABaTh  MPOBEPSEMOE  MPEIINOI0KEHHE
(rumnoTe3y), UHTEPIPETUPOBATH MOJIYUCHHBIN PE3YNIbTAT;

IPOBOAMUTH OIBITHI 10 HAOIIOICHUIO (PU3UUECKHUX SBJICHUN WU (PU3MUECKUX
cBOMCcTB Ten (muddy3us, TEIIOBOE paclIiMpeHHe Tra30B, SBICHHE WHEPIUH,
M3MEHEHHE CKOPOCTH TIPHU B3aUMOJCHCTBUU TeJ, Tepe/iaya JAaBICHUS KUIKOCTHIO
U Ta3oM, MPOsIBICHHE IACHCTBUS aTMOC(EpPHOTO [aBlICHUS, NEUCTBHE MPOCTHIX
MEXaHU3MOB): (OPMYJIHUPOBATH TMPEANONOKEHHE (THUIOTE3y) O BO3MOXKHBIX
pe3yabTaTax HabJI0IEHUH, CAaMOCTOSATENIBHO COOMPATh YCTAHOBKY U3 U30BITOYHOIO
Habopa 06opyaoBaHUs U HOPMYIUPOBATH BHIBOIBI;

OPOBOJUTH TMpsIMbIE M KOCBEHHbIE HU3MEpPEHHs (U3UYECKUX BEIUYUH
(paccrosiHue, IPOMEKYTOK BPEMEHH, Macca Tena, 00bEM Tena, Cuila, TEMIEPATypa,
IUIOTHOCTh JKUJKOCTH M TBEPAOIO TEJa, CWJIA TPEHUS CKOJIBKEHMS, IaBICHHUE
BO3/lyXa, BBITAJIKUBAIONIAsl CUja, JEUCTBYIOIIAs HAa MOTPYXKEHHOE B KHUIKOCTh
Ten0, KOA(QPUUUEHT MOJE3HOro  JEHUCTBHUS  MPOCTBIX  MEXAaHU3MOB) C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX W HU(PPOBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOD
MeToJa W3MepeHus, (UKCUPOBATh IOKa3aHUs NPUOOPOB, HAXOAWUTH 3HAUCHUE
U3MEPSAEMON BETMYUHBI C TOMOILBIO YCPETHEHUS PE3YJIbTaTOB CEPUH U3MEPEHUI U
OLICHMBATh MOTPEIIHOCTh U3MEPEHU;



MPOBOJUTH HECIIOKHBIE HKCIIEPUMEHTAIBHBIE HCCIEA0OBAHUS 3aBUCUMOCTEM
¢u3nYecKnX BEIMYMH (3aBUCUMOCTH MYTH PABHOMEPHO NBIDKYILETOCA Tela OT
BPEMEHHM JBWKCHHUS TeJa, CUJIBl TPEHHUS CKOJBXKEHUS OT CHIIBI HOPMAalbHOTO
JABJICHUSI, KauecTBa OOpaOOTKM TMOBEPXHOCTEW TeNl U HE3aBUCUMOCTU CHIIbI
TPEHUSI OT TUIOIIAAN CONPUKOCHOBEHHS TN, CHJIBI YIPYTOCTH OT YIJIHHECHHS
MPY>KUHBI, BBITAJKUBAIOUIEH CUJIBI OT O0BEMA MOTPYKEHHOM YacTH Tejla U OT
IUIOTHOCTH KHUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJO, YCIOBUM IIaBaHUS TEJ, YCIOBUI paBHOBECHS phluara
u OJIOKOB): COBMECTHO ¢ yuuTenemM GOpMyJIHpoOBaTh 3ajadyy W THUIOTE3Y
UCCJIEIOBAHUsA, CaMOCTOSITEJIbHO IUIAHUPOBATH HCCIEAOBAHHME, CAMOCTOSATEIBHO
coOupaTh HKCIMEPUMEHTAIBHYI0 YCTAHOBKY C MCIOJIb30BaHUEM WHCTPYKIIHH,
NPECTABIIATH MOJYYeHHBIC 3aBUCUMOCTH (DU3MUYECKUX BEIMYMH B BUJAE TAOJHUIl U
rpadMKoB, OIICHMBATh TOTPEIIHOCTH, JIeJaTh BBIBOABI IO pe3yJlbTaTam
UCCJIEIOBAHUS;

coOnoaTh TMpaBWiIa TEXHUKM Oe30macHoro Tpyna nmnpu pabote cC
1a60paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh MPHUHIIMITBI ICHCTBUS PUOOPOB U TEXHHUECKUX YCTPOUCTB: BECHI,
TEPMOMETP, JTUHAMOMETp, COOOIIAIIIMecs COCyIbl, OapoMmeTp, phblyar,
MOJIBMKHBIN M HETIOJIBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

XapaKTepru30BaTh MPUHIIUIBI JEHCTBUS U3YYCHHBIX MTPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTHYECKUX IPOIIECCOB C OMOpPOMl HAa UX OMUCaHUA (B TOM
qyclie: MOIIUITHUKY, YCTPONUCTBO BOAOIPOBO/IA, THAPABINYECKUN Mpecc, cu(doH,
MaHOMETp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMEeTp), HMCIONb3Yys 3HAHUA O
CBOMCTBaX (DU3WUYECKUX SBICHHUNH H HEOOXOAWMble (HU3WYECKHE 3aKOHBI M
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHBbIE PUCYHKH H3YUYCHHBIX TEXHHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX TPUOOPOB U TEXHOJOTMYECKUX IMPOIIECCOB TIPH
pElIeHUH YI4eOHO-TIPAKTUYECKUX 3a]1aY;

IPUBOAUTH MPUMEPHI (HAXOAUTH UH(OPMALINIO O MPUMEPAX) MPAKTHUYECKOTO
WCIIOJIb30BaHUSl (PU3NYECKUX 3HAHWM B MOBCEIHEBHOW KU3HH I OOECIeYCHUS
0e30macHOCTH TIPU OOpaIleHUd ¢ TpuOOpaMH U TEXHUUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsl 3/J0pOBbs U COOJIOACHHS HOPM 3KOJOTMYECKOrO IOBEJIEHUS B
OKPY’KAIOIIEH CPEeaE;

OCYILIECTBIISTH OTOOpP MCTOYHUKOB MH(pOpMAINU PUIUIECKOTO COACPKAHUS B
Wutepuere, camocTosITeNbHO (OPMYNHPYsS TOUCKOBBIM 3ampoc, Ha OCHOBE
MMEIONINXCS 3HAHUK M TMYyTEM CPaBHEHUS Pa3IMYHBIX WCTOYHHKOB BBIACIATH
uHOpMaIMIO, KOTOpas SBISETCA MPOTUBOPEYMBOM WM  MOXET  OBITH
HEJ0CTOBEPHOM;



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

co3/1aBaTh COOCTBEHHBIC KpAaTKHUE MHCHMEHHBIC U YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 HUCTOYHUKOB MH(MOpManuu (HU3UYECKOTO COJIEPkKAHUS, B TOM YHUCIIEC
MyOJIMYHO JIeNIaTh KPaTKUE COOOIIEHUS O pe3yjbTaTaX MPOEKTOB MJIM Y4€OHBIX
WCCIE0OBAHUM, TMPHU HOTOM TPAaMOTHO HCHOJB30BaTh WM3YYCHHBIM NOHATUUHBIN
amnmapart Kypca (pU3MKH, COMPOBOXKIATh BHICTYIIJICHHE MPE3EHTAIIUCH;

IpPU  BBITIOJIHEHUH YYEOHBIX TMPOEKTOB M HCCJIEAOBAaHUN paclpeensiTh
00sI3aHHOCTH B TPYIINE B COOTBETCTBHH C MOCTABJICHHBIMU 3aJjadyaMu, CIEIUThH 3a
BBITIOJIHCHUEM TUTaHA JIEMCTBUM, aJEKBaTHO OIEHUBATh COOCTBEHHBIN BKJIAJ B
JESTEIIbHOCTh  TPYIIbI, BBICTPAMBATh KOMMYHHMKATMBHOE B3aMMOJICHMCTBUE,
YUYUTHIBAsE MHEHUE OKPYKAIOIINX.

K koHny oOyueHusi ¢ 8 Knacce mnpeaMeTHble PE3yNbTaThl Ha YIIyOJEHHOM
YPOBHE JIOJIKHBI OTPaXKaThb CPOPMHUPOBAHHOCTh y OOYyHAIOITUXCS YMEHUM:

UCIIOJIB30BaTh MOHATHS (Macca W pa3Mepbl MOJICKYJI, TEIJIOBOE JIBM)KCHUE
aTOMOB W MOJIEKYJI, arperaTHbleé COCTOSIHHS BEIECTBA, KPHUCTAUINYECKUE H
amop(HBIE TeJa, HACBHIIEHHBI W HEHACBHIIIEHHBIA Map, CHOCOOBl H3MEHEHUS
BHYTPEHHEN DHEPIrHH, OJJIEMEHTAPHBIM JJECKTPUUYECKUH 3apsjl, MPOBOJHUKH,
MOJIYITIPOBOJAHUKH, AUAIEKTPUKHA, ICTOYHUKU TTOCTOSTHHOTO TOKA, JIIEKTPUYECKOE U
MarHUTHOE TIOJIsl, ONTHYECKas CHUCTEMA) W CHUMBOJUYECKUU SI3bIK (DU3UKH TIpH
pElIeHUH Y4eOHBIX U MPAKTUUYECKUX 3a/1a4;

YBEPEHHO pPa3inyaTh ABJICHUS (TEIJIOBOE paclIMpeHHE (CKaTHE), TEII0BOE
paBHOBECHUE, MOBEPXHOCTHOE HATSHKEHUE, CMAYMBAHUE, KalWUISPHBIC SBJICHUS,
UCIIapeHHe, KOHJCHCAIMs, IUIABICHHUE, KPUCTAJUIM3AIUs, KHUIIEHUE, CIOCOOBI
TEIJIoNepeaun (TEeIIONPOBOAHOCTh, KOHBEKIIUS, U3IYYEHNUE), TEIIOBBIE MOTEPH,
ANEKTpU3aluUsl TeJ, B3aUMOJEHCTBHUE 3apsAOB, JCUCTBHUS AJIEKTPUUYECKOrO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMO/ICCTBUE MATHUTOB, AEHCTBHE MAarHUTHOIO MOJIA Ha
MPOBOJHUK C TOKOM) IO OIMCAHUIO MX XapaKTepHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIONIUX TaHHOE (PU3UUECKOE SIBIICHUE;

pacmo3HaBaTh  MPOSIBICHWE  M3YYEHHBIX  (PU3WYECKUX  SIBICHUH B
OKpyXatomeM wmupe (B TOM 4unclie (U3UYECKUE SBICHHS B MPHUPOJE:
MMOBEPXHOCTHBIE W KANWJUISIPHBIE SIBIICHUS B MPUPOJE, KPUCTALIBI B IPUPOJE,
m3nnydyenue CollHIla, 3aMep3aHue BOJIOEMOB, MOpCKUE Opu3bl, 0Opa30BaHKUE POCHI,
TyMaHa, WHES, CHEra, JJICKTPUYECKHE SBJICHUS B aTtMmocdepe, IIEKTPHUECTBO
KUBBIX OPraHU3MOB, MarHUTHOE MOJie 3eMJIH, Apeid MOoJ0COB, POJIb MATHUTHOTO
noyist IS JKW3HUM 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 MapooOpa3oBaHMsI, 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, pad0Ta M MOIIHOCTH
AJIIEKTPUYECKOTO TOKA), IPU OTMMCAHUY MPABMWIBHO TPAKTOBATH (DH3UUCCKUN CMBICIT
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAYCHUS WM CIUHUILI (DU3UYCCKUX BEITUYHH,
HaXOAUTh (POPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (U3HYECKYIO BEIUYUHY C JPYTHMH
BEJIMYMHAMH, CTPOUTH Tpa)KH H3YUYCHHBIX 3aBUCUMOCTEH (DU3UYECCKUX BEIIMYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3NYECKHE SBICHUS W IIPOIIECCHI,
UCIIOJIb3YsI OCHOBHBIC IOJIOKEHUS MOJICKYIISIPHO-KHHETHYCCKOW TEOPUH CTPOCHHSI
BEIICCTBA, YPaBHECHHUE TEIUIOBOIO OajaHca, 3aKOH COXPAHCHHUS 3JICKTPUYECKOTO
3apsja, 3akoH KysloHa, TMPUHIMI CYNEPHO3UIIMU DJICKTPHUYSCKUX IOJICH, 3aKOH
Owma st yyacTka nenu, npasmia Kupxroda, 3akon Oma 15 MOJTHON 1eTH, 3aKOH
Jxoyns-JleHna, 3akKOH COXpaHEHUS PHEPTUU, MPH TOM Pa3IUnyaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA M €70 MAaTEMaTHUYECKOE BhIPAKEHUE;

CTPOUTH TMPOCThIE (PU3UYECKUE MOJENU peaTbHBIX OOBEKTOB, MPOILIECCOB U
SBJICHUM, BBIACNATh TNPU ITOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA
00BEKTOB, IIPOIIECCOB, SIBJICHUH, MPUMEHSIThH (PU3NUECKUE MOJEITH ISl OO BSICHEHUS
(bH3UIECKUX TTPOIIECCOB U PEIICHUS YIeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SIBICHHS, TIPOIIECCHI M CBOMCTBA TeJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyalluld TMPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, M peliaTh
KaueCTBEHHBIC 3a7a4d, B TOM 4YHCJIE TPeOyIOlMe YNCICHHOTO OICHUBAHUS
XapaKTepHBIX 3HAYCHUN (DU3NYECKUX BEIUYUH, MIPU ATOM BHIOMpATH aJ€KBATHYIO
(bu3nUecKyt0 MOJEIb, BBISBISATh MPUUYUHHO-CICICTBEHHBIE CBSI3M U BHICTPAWBAThH
JIOTUYECKYI0 MEMOYKY pACCYXKICHUM C OIOPpOM Ha M3YYCHHBIE CBOMCTBA
buznueckux sBIEHUN, GU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICIIH;

YBEPEHHO pemniaTh pacu€THble 3ajadyu (C omopoid Ha 2—-3 ypaBHEHHUs) IO
M3y4aeMbIM TeMaM Kypca (GU3UKH, BEIOMpAs aIeKBaTHYIO (U3HYECKYIO0 MOJIETh, C
WCIIOJIb30BAaHUEM 3aKOHOB M (OPMYJ, CBSA3BIBAIONINX (PU3MUECKHE BEITMYUHEI,
3aMMChIBaTh KPAaTKOE YCIOBHE W Pa3BEPHYTOE peEIICHUE 3aJa4H, BBISBIATH
HEJIOCTAOIINE WM M30BITOYHBIE JIaHHBIE, 00OCHOBBIBATH BHIOOP METO/A PEIICHUS
3a/lauu, WCIOJIb30BaTh CIPAaBOYHBIC JaHHBIC, MPUMEHSIThH METOJbI aHaln3a
pa3MepHOCTEH, MCIOIB30BaTh rpadUIeCKUe METOMAbl PEIICHUs 3a7ad, MPOBOIUTH



MaTeMaTHYecKue TMpeoOpa3oBaHMs W PacuéThl, OICHWBATh PEATUCTUIHOCTH
MOJIYYCHHOT'O 3HA4YCHUS (PU3NYCCKON BETUYMHBI W OMPEAEIATh Pa3MEPHOCTH
(du3HUecKOl BeTUYMHBI, TTOJTYYCHHOU MPU PEIICHUH 33/1a4H;

pacmo3HaBaTh TMPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh TPU  TTOMOIIH
¢u3HUeCKNX METOAOB, M TpeIjaratb OPUEHTHUPOBOYHBIA CIIOCOO pEIICHUs, B
ONMCAaHUM  WCCIIEJIOBAaHMUSA  pACloO3HaBaTh  MPOBEpPSEMOE  MPEATOTIOKEHUE
(TUTIOTE3Y), HHTEPIPETHPOBATH MOJYICHHBIA PE3YIIbTAT,

IIPOBOJMTH OIBITHI 1O HAOIIOICHUIO (PU3UYCCKHUX SBICHUN WU (PU3HUECKHUX
CBOWCTB Ten (KamWJUIAPHBIC SIBJICHUS, 3aBUCUMOCTH JAaBJICHHUS BO3JyXa OT €ro
o0béMa W TeMmIeparypel, CKOPOCTH TIpoIlecca OCTHIBaHWS (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, BU3YyaJU3allis MarHUTHBIX MOJICH MTOCTOSTHHBIX MarHUTOB,
JCHCTBUS MarHUTHOTO IOJISI HAa MPOBOJHUK C TOKOM, CBOWCTBA DJICKTPOMAarHuTa,
CBOWCTBA 3JICKTPOABUTATENS TIOCTOSTHHOTO TOKa): (GOPMYIHUPOBATH MPOBEPSEMOE
Npearnosoxkenue (TMIOTe3y) O  BO3MOXHBIX — pe3yJibTaTax  HaOJFOJACHHM,
CaMOCTOSITENTLHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 00OpyIOBaHMUS,
OIKCHIBATh X0/ OTBITA U (DOPMYIIHPOBATH BHIBOJIBI;

NPOBOJIUTh TMPSIMbIE M KOCBCHHBIC W3MEpPCHHsSI (U3NYSCKUX BEIUYMH
(TeMmiepatypa, OTHOCHTENIbHAs BIIAXXHOCTh BO3[yXa, CWJIa TOKa, HANpsOKEHUE,
yIenbHasl TEIUIOEMKOCTh BEIECTBA, COMPOTHUBICHUE IPOBOJHHUKA, paboTa u
MOIITHOCTh DJIGKTPUYECKOTO TOKA) C HMCIIOJIb30BAHUEM aHAJOTOBBIX W ITU(PPOBBIX
mpuOOpoB, 0OOCHOBBIBaTH BHIOOpP METOAa H3MEPEeHHs, (DUKCUPOBATH IMOKa3aHUSI
prOOPOB, HAXOIUTH 3HAUYCHUE MU3MEPSICMON BEIIMYMHBI C IMOMOIIBIO YCPETHCHHS
pe3yabTaTOB CEPUHN H3MEPEHUH U OIEHUBATH TIOTPEITHOCTh U3MEPCHHIA,

IPOBOJIUTH IKCIICPUMEHTAIBHBIC HCCIICIOBAHUS 3aBUCUMOCTEH (DU3MUECKUX
BENUYMH (3aBUCUMOCTbH JIaBJICHUS BO3/AyXa OT €ro o0bEéMa W HarpeBaHUsA WU
OXJIAKJICHUS, UCCIIEIOBAaHUE SIBIICHUS TEIJIO0OMEHA IIPU CMEIIUBAHUH XOJIOIHON U
ropsideii  BOJABI, 3aBUCUMOCTH COMPOTHBIICHUS TMPOBOJHUKA OT €ro JJINHBI,
IUIOMIAAN TIOMEPEYHOTO CEYCHHs] U YACIBbHOTO CONPOTHBICHHS BEIIECTBA
MIPOBOJIHUKA, CHJIbI TOKA, MPOTEKAIOIIEro Yepe3 MPOBOJHUK, OT HAMPSHKCHUS Ha
MIPOBOJIHUKE, MCCIIEIOBAHUE TOCIEAOBATEIILHOTO M TApaJuIeIbHOTO COSTUHEHUN
MIPOBOJTHUKOB): COBMECTHO C yuuTeJdeM (GOpMyIHpOBaTh 3agady W THUIIOTE3Y
MCCJICIOBAHUSI, CAMOCTOSITENIPHO IJIAHUPOBATH HCCIEIOBAHUE, CAMOCTOSTEIHHO
coOupaTh JKCIMEPUMEHTATBHYI0 YCTAHOBKY C WCIOJIb30BAaHUEM WHCTPYKIIHH,
MPEICTABIATH MOJTYyYEHHBIC 3aBUCUMOCTH (PU3NYECKUX BEJIUYMH B BUJE TAOJHUIl U
rpaguKoB, OIEHWBATH TOTPEIIHOCTH, JEJaTh BBIBOJALI IO  PE3yibTaTaMm
HCCJICIOBAHMS,



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

XapaKTEepPU30BaTh MPUHIIMIBI IEUCTBUS U3YYEHHBIX MPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIIECCOB C OMOPOM Ha UX omnucaHusg (B TOM
quclie: CUCTeMa OTOIUIEHUS JOMOB, TMTPOMETp, MapoBasi TypOWHA, aMIIepMETp,
BOJIBTMETP, CUETUUK DJIECKTPUUECKON SHEPrUH, JIEKTPOOCBETUTEIIbHBIC MPUOOPHI,
HarpeBaTeNbHbIE  3JIEKTPONPUOOpHl  (IpUMEpPBI), MPEJOXpaHUTENIM 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 TMPOCThIE TEXHUYECKHE YCTPONCTBA W U3MEPUTEIIbHBIC
npuOOphl MO CXeMaM W CXEMaTUYHBIM DPHUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC,  TMCHUXPOMETP, TUTPOMETP, JIBUTAaTelb BHYTPEHHErO0  CrOpaHwus,
ANIEKTPOCKOI,  PEOCTaT), COCTaBISATh CXEMbl DJJEKTPUUYECKUX LEemed ¢
MOCJIEIOBATENIbHBIM M TMapajyiebHBIM ~ COCIMHEHHUEM JJIEMEHTOB, pa3jinyas
yCIIOBHBbIE 0003HAYEHHUS DJIEMEHTOB JJIEKTPUUYECKUX IENEH, UCIIOIb30BATh CXEMBI
U CXEMaTUYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKHX YCTPOMCTB, M3MEPUTEIbHBIX
npuOOPOB U TEXHOJIOTHYECKUX MPOIECCOB MPH PEUICHUU Y4eOHO-MPAKTUYECKUX
3azay;

IPUBOJUTH MPUMEPHI (HAXOAUTH UH(POPMALIKIO O MPUMEPAX) MPAKTUYECKOTO
UCIIOJIb30BaHUs (DU3UYECKUX 3HAHWNA B MOBCEIHEBHOM KU3HU NIl 0OECTICUECHMS
0e30IacHOCTH TPU OOpallleHnH ¢ MpUOOpaMu M TEXHHUUYECKHMH YCTPOMCTBaMH,
COXpaHEHHUS 3J0pPOBBS M COOJIIONEHHUS HOPM DOKOJOTHYECKOTO 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 MITH MOKET OBITh HEJTOCTOBEPHOM;

UCIIOJI30BaTh NPU BBINOJIHEHUU YYEOHBIX 3aJaHUN HAyYHO-TOMYJSPHYIO
TuTeparypy (pu3mdeckoro comepkaHus, CIPABOYHBIE MaTEPHUAIbl, PECypChl CETH
WNutepHer, BiaaeTh NpuUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MPEeoOpa30BaHUs
nH(pOpMa¥K 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 U3YUEHHbIN
MOHATUWHBIA ~ anmmapaT  Kypca  (U3MKH,  CONPOBOXKJIATh  BBICTYIUICHUE
MPE3EHTAIUEN;



MIPU BBIMOJHEHUN YYEOHBIX MPOECKTOB W UCCIEAOBaHUN (U3UYECKUX MPOIIECCOB
pacrpenensaTh O00s3aHHOCTH B TPyNIe B COOTBETCTBUM C TMOCTABICHHBIMU
3a/lauaMu, CJCAUThH 3a BBINOJTHEHUEM IUJIaHA JCHUCTBUU M KOPPEKTUPOBATH €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 JIOJIKHBI OTPaXaTh CPOPMHUPOBAHHOCTh y O0YUAIOITUXCS YMEHUM:

UCIIOJIH30BaTh MOHATHS (CUCTEMA OTCUETa, OTHOCUTEIIBHOCTh MEXaHUUECKOTO
JIBIDKCHMSI, HEBECOMOCTh M TIEPErpy3KH, IEHTP TIKECTH, MEXAHHUUYECKUE BOJIHBI,
3BYK, HMH(Pa3ByK U YIbTPa3BYK, OSJIEKTPOMATrHUTHBIC BOJIHBI, PEHTIEHOBCKOE
U3JIy4eHHUE, [IKaJIa JIEKTPOMArHUTHBIX BOJIH, UICTOUHUKHU CBETA, OJU30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPhI UCITYCKAaHUS W TOTJIONIeHUSs, aib(da-, 6era- U raMmma-
U3JIYYCHUS, U30TOIBI, sJICpHAs M TEPMOSICPHAs DHEPIreTHKA) U CUMBOJIMYECCKUM
SI3bIK (PUBUKYU TIPU PEIICHUU YUeOHBIX M MIPAKTHUYECKUX 33/1a4;

YBEPEHHO  pa3iuyaTh  sABIEHUS  (PAaBHOMEPHOE U  HEPABHOMEPHOE
OpSMOJIMHEHHOE JIBIDKCHUE, PAaBHOYCKOPEHHOE TNPSIMOJIMHEHHOE JBIKCHHE,
CBOOOJHOE TMaJIeHHe TeJ, JBIXKEHHE I10 OKPY>KHOCTH, B3aUMOJICHCTBUE T,
paBHOBECHE MaTepHAIbHOM TOYKHM, PEAKTUBHOE JBW)XEHHE, HEBECOMOCTb,
KosnebaTreabHOe  JBIDKEHHE (TapMOHUYECKHE, 3aTyXalollue, BbIHYXKIEHHBIC
Kosie0aHus), Pe30HAHC, BOJIHOBOE JBIDKEHHE (PacIpOCTpaHEHUE U OTpakKeHHE
3ByKa, UHTepdepeHIus U audpakius BOIH), TPSIMOJIUHEHHOE pacrnpoCcTpaHeHHe,
OTpaXKeHHE U TMPEIOMIICHUE CBETa, IOJHOE BHYTPEHHEE OTpPaKEHUE CBETA,
pasnokeHue Oeroro cBeTa B CHEKTP U CIOXKEHHUE CHEKTPaJIbHBIX I[BETOB,
€CTECTBEHHAas  PAJMOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEHYAaTOro  CIEKTpa
U3TTy4eHHUs) 1O OMUCAHUIO WX XapaKTePHBIX CBOWCTB W HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh  MPOSBJICHHWE  W3YYEHHBIX  (PU3WYECKUX  SBICHUUA B
OKpyXaroieM Mupe (B ToM yucie (GU3NIECKUe SIBICHHS B TPHUPOJIEC: NMPWIUBBI U
OTJIUBBI, JABUXKEeHUE TUIaHeT COJNHEYHOM CHCTEMBbI, PEAaKTUBHOE JBUKEHHE MKUBBIX
OpraHU3MOB, BOCIIPUSTHE 3BYKOB >KMBOTHBIMH, 3€MIIETPACEHUE, CEUCMHUYECKUE
BOJIHBI, IIYHAMH, 9XO0, IIBETA TeJI, ONTUYCCKUE SBICHUS B PUPOJIC, OMOTOTHIECKOE
JEHUCTBUE BUANMOTO, yIbTPadUOJIETOBOTO UM PEHTTCHOBCKOTO H3IIYYCHHH,
€CTECTBEHHBI pPATUOAKTUBHBIA (POH, KOCMHYECKHE JIy4d, PaJTHOAKTHBHOE
U3JIy4YEeHUE NPUPOAHBIX MHUHEPAJIOB JIEMUCTBHUE PANAMOAKTUBHBIX H3ITYyYEHHM Ha
OpraHu3M 4YeJIOBeKa), MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33/7ady B YUEOHYIO,
BBIJICJISATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKU) (DU3NUYECKUX SIBJICHU;

OMUCHIBATh M3yUYECHHBIC CBOMCTBAa TeN W (PU3MUECKUE SIBICHUS, UCIIOIb3Ys
du3nyeckue BENMYMHBI (CpeQHSAST W MTHOBEHHAsT CKOpPOCTh Tejla MpH



HEPaBHOMEPHOM [IBIDKCHHWH, YCKOPCHHUE, MEPEMEIICHHE MPH PaBHOYCKOPCHHOM
MPSMOJIMHEWHOM  JIBIDKCHHH,  yIJOoBas  CKOPOCTh, IIEHTPOCTPEMHUTEIHLHOE
YCKOpEHHE, CUJIa TPEHHS, CUJia YIIPYTrOCTH, Chjla TSHKECTH, YCKOPEHHE CBOOOTHOTO
MajIeHus, BEC Tella, IIEHTP TSHKECTU TBEPIOTO Teja, UMITYJIbC TeJla, UMITYJIbC CHITHI,
MOMEHT CHJIbI, MEXaHW4YeCKast paboTa U MOITHOCTbh, TIOTCHIIMAJIbHAS YHEPTHUs Tea,
MTOTHSITOTO HAJT TOBEPXHOCTBIO 36MJIH, TTOTCHITHAIBHASI SHEPTHS CKATOU TIPYKUHEI,
KHHETHYECKasl JHEpPrus, IOoJHAs MEXaHW4YecKas JSHEprus, MEepHoJ W 4YacToTa
KOJICOaHMM, ITepUOT MaTEMAaTUIECKOTO U TIPYKUHHOTO MAasSTHUKOB, JIJTAHA BOJIHEI,
I'POMKOCTh 3BYKa W BBICOTA TOHA, CKOPOCTh CBETa, IOKAa3aTeb TMPEIOMIICHHUS
cpenpl), TIpH ONUCAHWW  TPABWIBHO  TPAKTOBaTh  (PU3MYECKHH  CMBICIH
UCIIOJIb3YEMBIX BEIIMYMH, WX OOO3HAYCHHUS M EIWUHUIBI (PU3NYCCKUX BEIIMYUH,
HaXOAUTh (POPMYIIBI, CBSA3BIBAIOIINE JAHHYI (PU3MUYECKYIO BEIUYUHY C JPYTHMH
BEJIMYMHAMHU, CTPOUTH rpadUKHi U3yUYEHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEJINYUH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3NYECKHE SBICHUS W IIPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHCHHS SHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHHS, TTPHHIIMII
CYIIEpIIO3UIIMA CHWJI, TPUHIMII OTHOCUTEIbHOCTH ['amunes, 3akoHbsl HpioTOHAa,
3aKOH COXPaHCHUS HMMITyJbCa, TEOPEMY O KHHETHYECKOW »Hepruu, 3akoH ['yka,
3aKOH bepHyIM, 3aKOHBI OTPKCHHS W MPEIOMIICHUS CBeTa, (OpMyJy TOHKOM
JIMH3BI, TTIAHETAPHYIO MOJIENIb aTOMa, HYKJIOHHYIO MOJIETh aTOMHOTO sI/Ipa, 3aKOHBI
COXpaHEHUs 3apsIOBOTO W MAacCOBOTO YHCEIN TPHU SACPHBIX PEAKIUAX, MPU ITOM
pa3inuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €70 MaTEMaTHIEeCKOE BBIPAKCHHUE;

CTpOHTH (PU3MYECKHE MOJEIU peabHBIX OOBEKTOB, MPOIECCOB U SIBJICHUH,
BBIJICTSITH TIPU OTOM CYIIECTBEHHBIE M BTOPOCTENICHHBIE CBOHCTBAa OOBEKTOB,
IPOIIECCOB, SBICHUH, TPUMEHATh (HU3UYeckne Mojenu Il OOBSICHEHUS
(bH3UYIECKUX TTPOIIECCOB U PEIICHUS YIeOHBIX 3a/1a4;

OOBSCHATH (PU3UYECKUE SIBICHUS, TIPOIIECCHl U CBOWCTBA TEIl, B TOM YHCJIC B
KOHTEKCTE CHTyalliii TPaKTHKO-OPHEHTUPOBAHHOTO XapakTepa, H peniaTh
KaueCTBEHHBIC 3a7a4d, B TOM 4YHCJIE TPeOyIOlMe YNCICHHOTO OICHUBAHUS
XapaKTepHbIX 3HAYCHUN (DU3UYECKUX BEITUYUH, MIPU ITOM BHIOMpAThH aJ€KBATHYIO
(bu3nUecKyt0 MOJEIb, BBISBISATh MPUYUHHO-CIICICTBEHHBIE CBSI3M U BHICTPAUBATH
JIOTUYECKYIO IEMOYKY PACCYXACHHM W3 2—3 I1aroB C OMOpON HAa HW3Y4YCHHBIC
CBOMCTBA (YM3UUECKUX SABICHHUM, PU3NUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH W MOJIEIH;

YBEPEHHO periaTh pacuéTHBIC 3a7a4dl M0 M3ydaeMbIM TeMaM Kypca (pU3HKH,
BEIOWpas aJeKBaTHYI (DU3UYECKYI0 MOJENb, C WCIONh30BAHUEM 3aKOHOB U
dbopMyI1, CBSI3BIBAOMNX (DU3MUYECKUE BETUUYUHBI, 3aITUCHIBATH KPATKOE yCIOBUE U
pa3BEPHYTOE pEIICHHWE 3aJa4yM, BBISBIATH HEIOCTAIONINE WM H30BITOYHBIE
JaHHBIe, OOOCHOBBIBATH BBHIOOP METOMA PEIICHHUS 3aJa4d, WCIOJb30BaTh
CIIpaBOYHBIC JaHHBIC, MPUMEHATh METOJBI aHAIHM3a PAa3MEPHOCTEH, MCTIOIb30BaATh
rpadgudeckue  METOABl  pemieHus  3ajad, MPOBOJUTH  MAaTEMAaTHYECKHE



mpeoOpa3oBaHus U PACUETHI, OIEHUBATH PEATUCTHYHOCTh MOJYICHHOTO 3HAYCHHUS
¢u3nuecKkol BETUYMHBI W ONPEACNATh Pa3MEPHOCTh (U3MYECCKOW BEIUYUHBI,
MOJIYYCHHOU TP PEIICHUH 3a]1auH;

pacmo3HaBaTh TMPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh TPU  TTOMOIIH
¢u3HUeCKNX METOAOB, M TpeIjaratb OPUECHTHUPOBOYHBIA CIIOCOO pEIICHUS, B
ONMMCAHWHM  WCCJICMIOBAHUS  PACIO3HABaTh  TPOBEPSAEMOE  IMPEATOIOKCHHE
(rumoTe3y), OICHHWBATh MPABUIBLHOCTH IMOPSJKA IPOBEACHHS HCCIICIOBAHUS,
WHTEPIPETUPOBATH TIOJYUYCHHBIN Pe3yJIbTaT;

IIPOBOJMUTH OIBITHI 10 HAOJIOICHUIO (PU3UYCCKHUX SBICHUN MU (PU3HUECKHX
CBOWMCTB Tei (M3ydeHHe BTOPOTO 3akoHa HBIOTOHA, 3aKOHA COXpPAHCHUS DHEPIHH,
3aKOHA COXPAaHCHHMS HWMITYJIbCA, JICWCTBHE 3aKOHA BepHY/UIM W BO3HUKHOBCHHE
NOJBEMHON CHJIBI KpbLJIa, 3aBHCHMOCTH IEpHOJIa KOJICOAHWH MPYKHUHHOTO
MasTHUKa OT MacChl Tpy3a W JKECTKOCTH TPYKHHBI M HE3aBUCHUMOCTH OT
aMIUTMUTYJbl MaJIbIX KOJICOAHMA, TPAMOJMHCHHOE pPacHpOCTPaHCHHE CBETa,
pasioKkeHue OCJIOro CBETa B CIEKTP, M3YYCHHE CBOWMCTB M300PAKCHHSI B TIOCKOM
3epKaJic ¥ CBOMCTB M300paXkKeHUs MpeaMeTa B COOMpAroIel JIMH3E, HAOIIOACHHUC
CIUTONTHBIX M JIMHEHYATHIX CIIEKTPOB W3Jy4eHHs): (DOPMYJIUPOBATH MPOBEPIECMOE
Npearnosoxkenue (TMIOTe3y) O  BO3MOXHBIX  pe3yJbTaTax  HaOJIOJACHHM,
CaMOCTOSATEIILHO COOMpATh YCTAHOBKY M3 M30BITOUHOTO Habopa o0OpyHdOBaHUS,
OIKCHIBATDH XOJI OTBITA U (HOPMYITUPOBATH BHIBOIBI;

IPOBOAUTH MPU HEOOXOAMMOCTU CEPHUIO0 NPSIMBIX H3MEPEHUH, OIpeaesss
CpellHee 3HAYCHUE HU3MEPSIeMOM BEIMYMHBI M OMNpEAeNsisi IMOrPEeUIHOCTb
pPE3yNIbTATOB MPAMBIX H3MEpPEHUN, OOOCHOBBIBATH BBHIOOp cIroco0a H3MEpEeHHs
(M3MepUTENbHOTO PUOOopa);

IPOBOAUTH KOCBEHHBIC M3MEpPEHUsT GU3NMUECKUX BEIUYUH (CPEIHs CKOPOCTh
U YCKOpEHHE TeNla MPU PABHOYCKOPEHHOM JBUMIKEHUH, YCKOPEHHE CBOOOIHOTO
najgeHusi, KECTKOCTh  MPYKUHBI, KOAIDPUIMEHT  TPEeHHUS  CKOJBKCHHS,
MexaHW4yeckas pabora W MOIIHOCTh, YacToTa ® IEpHOJ  KojcOaHUi
MaTeMaTUYeCcKOTO0 W  TIPYXUHHOTO  MAasTHHKOB, (OKYCHOE  pacCTOSHHE
coOuparonieii JUH3BI W ©€ ONTUYeCKas Cuia, paJAuoOaKTHBHBIA (OH) C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB: OOOCHOBBIBATH BHIOOD
METO/a W3MEpPEHHUs, IUTAHUPOBAaTh W3MEPEHUsS, CaMOCTOATEIHLHO COOHMpaTh
DKCIIEPUMEHTATBHYI0 ~ YCTaHOBKY,  BBIYHCIATH  3HAYCHWUE  BEIWYUHBI |
aHAM3UPOBATH TOJYYCHHBIC PE3YNbTATHI, OLEHUBASI MOTPEITHOCTh PE3YIHTATOB
KOCBEHHBIX U3MEPECHNUN;

IPOBOAUTH IKCIEPUMEHTAIBHBIE UCCIIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKHUX
BENMYHH (3aBHCHMOCTh ITyTH OT BPEMEHHU NMPH PABHOYCKOPEHHOM JIBIDKCHUH 0e€3
HAYaJIBHOW CKOPOCTH, 3aBHUCHUMOCTH CHWJIBI TPEHUS CKOJBXKEHUS OT CHIIBI
HOPMAJILHOTO JIaBJICHHSI, MEpUOJa KOJeOaHWN MaTEeMaTHYECKOTO MAasiTHUKA OT



JUIMHBI HUTH, OMNpENENICHUEe YCKOPEHHsS CBOOOJHOTO TaJeHHUs, HCCIEeI0BaHUE
W3MEHEHUSI BEJIMYMHBI U HAMPABJICHUS WHIYKIHMOHHOTO TOKa, 3aBUCUMOCTbH yTiia
OTpaXEHUsI CBETa OT Yyria TMaJeHUs, yrja NpeIOMIEHUS OT Yyrja MaJeHHs
CBETOBOI'O Jy4ya, WCCICIOBAHUE TPEKOB: H3MEPEHUE DHEPTrUU YACTHUIIBI IO
TOpMO3HOMY TyTH (TI0 poTorpadusm)): COBMECTHO € yuuTeseM (popMynupoBaTh
3a/1a4y W TUIIOTE3Y MCCIEIOBAaHUsI, CAMOCTOSITEIBLHO TJIaHUPOBATh UCCIICIOBAHUE,
CaMOCTOSITEILHO COOMpaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY, MPEACTaBIATH
MOJTyYEHHbIE 3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BHJE TaOIUIl U TpadUKOB,
OIICHUBATh MOTPEITHOCTH, JCJIaTh BBIBOJBI 10 PE3YyIbTaTaM UCCIICI0BaHUS;

coOmoaTh MpaBuia O€30MacHOro Tpylda MNpu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTEePU30BaTh MPUHIIUIBI IEHUCTBUS U3YYEHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOUCTB M TEXHOJOTHMYECKUX IPOIIECCOB C OMOpPON Ha WX ONucaHus (B TOM
quCle: CHUAOMETpP, JTAaTYMKU TIOJIOKEHUs, PACCTOSHUS U YCKOPCHHMS, paKeTa,
9XOJIOT, OYKH, MEPUCKON, (QoToamnmapar, MHUKPOCKOI, TEIECKOI, ONTUYECKUE
CBETOBO/IbI, CIIEKTPOCKOII, JO3UMETpP, kKamepa BuibcoHa), MCHONB3ys 3HAHUSA O
cBOMCTBaX (U3MYECKUX SIBICHUU M HEOOXOIUMbIC (U3UUECKHE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl U CXEMaTUYHBIE PUCYHKH HW3YUYCHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTEIbHBIX TPUOOPOB U TEXHOJOTMYECKUX IMPOILIECCOB TIPH
pEelIeHHH Yy4eOHO-TIPAKTUYECKUX 3a/1a4, ONTUYECKUE CXEMbl I MOCTPOCHUS
n300pakeHUH B INIOCKOM 3epKaJie U COOMpAroIIeH JINH3E;

PUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIKIO O PUMEPax) MPaKTUYECKOTO
UCIIOJIb30BaHUs (DU3UYECKUX 3HAHUNA B MOBCEIHEBHOM KU3HU NIl 0OECTICUECHHUS
0€301acHOCTH TPU OOpaIlleHHH C NpHOOpaMU W TEXHUYECKHMMH YCTPOHCTBAMH,
COXpaHEHHUsSI 3J0pPOBbS M COOJIIONEHHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITH MOUCK MH(pOpMaIK pusudeckoro coaepxkanus B MaTepuere,
CaMOCTOATEIHHO (HOPMYIUPYS TMOMCKOBBIM 3aMpOC, HAXOIUTh MYTH OIpPEaeTICHHS
JIOCTOBEPHOCTH TOTYYEHHOW HH(POpMAIMM HA OCHOBE HMMEIONIUXCS 3HAHUN U
JOTIOJIHUTENbHBIX UCTOYHUKOB;

UCIIOJIb30BAaTh NPHU BBINOJHEHUU YYEOHBIX 3aJaHUN HAYyYHO-TOMYJSPHYIO
TuTeparypy (pU3MdYecKoro comepkaHus, CIPABOYHBIE MaTEPHUAIbl, PECypChl CETH
WNutepHer, BiaaeTh MNpUEMAMU KOHCIEKTHUPOBAHUS TEKCTa, MNpeoOpa3oBaHUs
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

C03/1aBaThb COOCTBEHHbIC MHCHBMEHHbIE M YCTHBIE COOOIIECHHUS HA OCHOBE
nHMOpPMAITMN U3 HECKOJBKUX MCTOYHUKOB (PU3UUYECKOTO CONEPIKAHUS, IMyOINIHO
MPEACTABIATh PE3yJIbTaThl MPOESKTHOW WIIM UCCIIEIOBATENbCKOMN AEATEIbHOCTU MPU
3TOM TPaMOTHO MCIIOJb30BaTh M3YYCHHBINM MOHSITUWHBIA aIlapar M3y4aemMoro



pazgena (U3MKA M COMPOBOXKIATh BBICTYIUICHHUE MpPE3CHTAUUEd C y4ETOM
O0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | 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
Pasznen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUH BellleCTBA
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 OBUKEHUE 10 2
3.2 Huepuwmst, Macca, IIOTHOCTh 9 1
3.3 Cuna. Bunpe! cun 15 1 3
Hroro no paszneny 34
Pa3nen 4. /laBinenue TBEPABIX TeJl, dKUAKOCTEH U 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

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Pasnen 1. TensioBble siBJIeHUSI
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 10
2.3 MarHuTHbIE SIBIICHUS 11 2 4
2.4 DJIEKTpOMAarHuTHas MHIYKIUS 7 1
Hroro no pazneny 58
Pasnen 3. [loBTOpuTEIbHO0-00001IAK0 1M MOIYIb
3.1 [ToBTOpUTENBHO-0000MIAOIINI MOTYITH 5
Utoro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 22.5




9 KUIIACC

KosnnyectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB 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
Pa3znesn 3. DileKTPOMArHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE 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 MexaHn4decKue SBICHHS (TIOBTOPUTEITBHO- 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 npubopsl. [lorpenHoctu npu
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 HaydyHOTO Mo3HaHUs. OnrcaHue
(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 CTPOCHUC
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

B3aunMoelicTBie yacTuIl BENIECTBA:
MPUTSDKEHNUE U OTTAJIKMBAHUE

15

ArperaTHble COCTOSIHHSI BEIIECTBA.
OCco0OEHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI

16

Mexannueckoe asrxenue. [1yTs,
TPACKTOPHS, TIEPEMEIIICHHUE

17

PaBHOMEpHOE U HEpaBHOMEPHOE
nBuxeHne. CKopocTb

18

HaxosxaeHue ckopocTu, IyTH U BpEMEHH
TP PABHOMEPHOM TNPSMOJINHEHHOM
JIBYOKEHUU

19

JlaGopatopHas pabota "Onpeznenenue
CKOPOCTH PaBHOMEPHOTO ABMXKEHUS"




I'paduxy npsSAMOIMHEHHOTO PABHOMEPHOTO

20
TIBUKCHHUS

)1 Pemenue 3agau o reme "Pacuer cpeaneit
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 rpadukos

24 3aBUCUMOCTH ITIYTH U CKOPOCTH JIBUKEHHUS
OT BpeMEHHI
Pemenne rpadguveckux 3agad mo teme

25 "Mexanuka. PaBHomepHOE
NPAMOJIMHEHHOE JBUKEHHE"

26 SIBnenne nHepuuK. 3aKOH UHEPIUU
B3anmopeiicTBue Ten Kak mpuyrHa

7 M3MEHEHHUs CKOpOoCTU. Macca Tela 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 crutasbl. [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 npupoze. [leppoHavanbHble
CBEICHUS 00 aTOMHO-MOJIEKYJIIPHOM
CTpOEHMH BelecTBa. Mexanuka"

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 3aBUCIMOCTh
pacTsukeHus (aegopmariiu) Ipy>KUHbBI OT
MPUIIOKEHHON CHIIBI"

42 Cuna tpenus

43 Cnosxenune cuil. PaBHOoIelCcTBYOIIAs cUla

m Pemenue 3agau no reme "CrnoxeHue cuil.

PaBHoxelicTByromas cuia”




Pemenue 3agau mo reme "B3aumoneicraue

45
ten. Cuibl B MexaHuke"
Pemenne 3agau no teme "Cuna tpenus".

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

47 TPEHUS CKOJIbXKEHHUS OT CHJIBI JaBJICHUS U
XapaKTepa COMPUKACAOIINXCS
MOBEpXHOCTEN"

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

49 KonTtponsHas padoTa o teme
"BzaumonaeiictBue Ten"

50 JlaBneHue TBEPIBIX TEI

51 Ypox-skcniepumeHT "CriocoObl
OIpeesICHUs 1aBJIeHUs TBEpAoro Temna'

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

53 JlaBiaeHue KUAKOCTEH U Tra30B. 3aKOH
ITackans

54 [IneBMaTHueckue ycTpoicTBa

55 3aBUCHUMOCTD JIaBJICHUS 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 3agau no teme "JlaBnenue
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 3aBMCHUMOCTH Beca Teja B BOJE OT 00beMa
MOTPYKEHHOW B KHUAKOCTh YacTu Tena"

72 BosnyxomiaBanue. IlnaBanue cynos

73 Pemrenue 3amgau o teme "3akoH
Apxumena. YcnoBus rniaaBaHus ten"
Pemenne 3agau o teme "JleicTBre

74 YKUJIKOCTH U Ta3a Ha TIOTPY)KEHHOE B HUX
Teno"
Ypok-npoekt "KoHcTpynpoBanue

75 apeoMeTpa WM JIOJKU U OTIpeIeTICHUE
rPy30II0AbEMHOCTH "
[ToaroToBka K KOHTPOJIBLHOU paboTe 1Mo

76 Teme "JlaBieHue TBepIbIX TEJ, JKUIAKOCTEN
u razos"

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

78 Mexanuveckast pabora

79 Mo1HOCTh

20 Pemenue 3aay Ha onpenenenrue padboTh U
MOIIHOCTH

81 PaGota cuibl TSHKECTH M CUITBI TPEHUS

22 Ypok-uccnenoBanue "Pacuét MOIIHOCTH,
pa3BUBAEMOM MPHU MOIBEME 10 JIeCTHUIIE"

83 [IpocThie MeXaHU3MBI

84 MowmeHT cusl. IIpaBuno MOMEHTOB

25 JlaboparopHas pabota "M3ydeHnue npaBuiia

pbriara JJist IOABUKHOI'O U HECIIOABUKHOT'O




0JIOKOB"

86

"30s10TOC MPABUIIO" MEXAaHUKHU

87

Pemenue 3amau o teme "3ois0Toe
npaBuiio MexaHuku'" / Becepoccuiickas
poBepoyHasi paboTa

88

Pemenue 3aau no Teme "Pabota cuiibl
TSYKECTH M cuiibl TpeHus" / Beepoccuiickas
IpoBepoyHas paboTa

89

VYpok-npoekt "IIpoextupoBanue
MOJIMCIACTOB C 33JaHHBIMM NapaMeTpaMu’

90

Ypok-koupepennus "IIpocteie
MEXaHU3MBI B OBITY, TEXHUKE, KUBBIX
opranuszmax"

91

KoaddumumenT mosesnoro aecTpust
MPOCTBIX MEXaHU3MOB

92

JlaGopaTtopHnas pabdota "OnpeneneHue
KIIJI moaBmXHOTO M HETIOABMYKHOTO
010K0B"

93

Mexannueckas sHeprusi. Kunernueckas u
MOTEHITUAIbHAS SHEPT U

94

3aKOH COXpaHEHUsI MEXaHUYEeCKOM
SHEPTHH

95

VYpok-3KcriepuMeHT "IKCepUMEHTAIBHOE
ompe/eNieHne U3MEHEHUSI KHHETHYECKON 1
MOTEHIMAJIBbHON SHEPT UM IIPU CKaTbIBAHUHU
TeJa MO0 HAKIOHHOM MIOCKOCTH"

96

[ToaroroBka K KOHTPOJILHON paboTe 1O
teme "PaboTa u MoImHOCTh. DHeprus"




KonTtponsnas padora no teme "Pabora u

97 1
MOILHOCTb. DHEprus"

08 Pabora ¢ TekcTamu 1Mo Teme |
"MexaHn4eckoe IBUKEHHE"

99 Pabora ¢ Tekctamu mo Teme "CtpoeHue |
BemiecTna"

100 PaboTa c rexctamu mo teme "Cuiibl B |
npupose"

101 Pa6ora ¢ Texcramu o Teme "JlaBenue |
TBEPABIX TEN, )KUAKOCTEH U ra3oB"

102 PaGora ¢ Texkctamu no Teme "DHeprusi. 1
[Ipoctbie MexaHU3MBI"

OBIIEE KOJIJMYECTBO YACOB I1O 102 7

ITPOTPAMME




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 MOJIEKYJI 1
3 Moenu TBEpPAOTO, JKUAKOTO U 1
ra3o00pa3HOro COCTOSIHUM BeIllecTBa
VYpoxk-koudepennus "Kpucrammaeckue u
4 amopdusie Tena. ['paden. [lomydaenne 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 BEILIECTB U MAaTEPUAJIOB 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 OasiaHca.
TemmooOMeH ¥ TEIJIOBOE paBHOBECHUE. 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 BEIICCTB. Y IeIbHAS
TEINIOTA ILIABIIEHUS

19

Pemrenue 3agaug o treme "Ilasiedue u
OTBEpJIEBAaHUE KPUCTAIUIMYECKUX TET"

20

JlaGoparopHas padora "OnpeneneHue
paTop p p
yEJIbHOW TEIJIOTHI IUIaBJIECHUS JibJa"

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 "O0bsicHEHUE

25 3aBUCHUMOCTH TEMIEpPATypbl KUIIEHUS OT 1
nmaBneHus"

26 HacpliieHHbIH 1 HEeHACHIILIEHHBII 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 SIBJICHHSMHU UCTIAPCHUS U
KOHIACHCAILIHH

30 DHeprus TOoIMBa. Y enbHas TemioTa
CropaHus

31 [TpuHIUIBI PaOOTHI TEIIJIOBBIX ABUTATEICH

0 [TapoBas Typ6uHa. /[BuraTens BHyTPEHHETO
CropaHus

33 KIIJI TermoBoro aBurateis

34 Pemenne 3agad mo teme "KIIJ] 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 "TennoBsie siBieHUs. M3Menenue
arperaTHbIX COCTOSIHUH BerecTra"
KonTtponbHas pabora o teme "TemnnoBsie

39 siBiieHUs. I3MeHeHue arperaTHbIxX
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€HHOCTh

43 anekTpuueckoro noJis. [Ipuniun
CYIEPIO3UINH FIEKTPUUECKUX MOJICH

m Hocutenu snexTprueckux 3apsiioB.
DOneMeHTapHbIi 3apsag. 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 DneKTpUUecKuil TOK B MeTajlIax 1

52 DNEKTPUUECKUN TOK B )KMJIKOCTSAX U ra3ax 1

53 DneKTpuYecKas 1erb 1

54 Cuna toka. AMnepMerp 1

55 DneKTpuYecKoe HampspKkeHue. BoabTmeTp 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 "IneKTprudeckoe |
CONIPOTHBIIEHUE. Y IEIIBHOE CONIPOTUBIIEHUE"

62 Pewrenue 3agau 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 3a1ay Ha npumMeHeHne 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 UCTOYHHUKA TOKa. 3aKk0oH OMa
JUIA IIOJTHOH 1iernu”

70

JlaGopaTtopHnas padora "Onpenenenue IJ1C
Y BHYTPEHHETO CONPOTUBIICHUS UCTOYHUKA
TOKa"

71

[TpaBuna Kupxroda

72

JIabopatopHas pabota "IIpoBepka npaBu
Kupxroda"

73

Ypok-uccnenosanue "M3ydyeHne BOIbT-
aMIIEPHBIX XapaKTEPUCTUK HETMHENHBIX
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 3ambIkaHue

77

VYpoxk-koupepeniusa "O0bsicHEHUE U
IIPHUHIMAIT HGfICTBPI?I JOMalITHUX
AJIEKTpOHArpeBaTeNIbHbIX TpHOOpPOB"

78

[ToaroToBka K KOHTPOJBLHOU paboTe MO TEME
"OnexTpuueckue 3apsaabl. 3apsyKCHHBIE Tea
" nX B3auMmoeiicTBus. IlocToOSHHBIN
AIEKTPUYECKUN TOK"

79

KonTponbHas pabota no teme
"DnexkTpuueckue 3apsaabl. 3apsyKeHHBIE Tena
" uXx B3aumoaeucTBusa. IlocTOSIHHBIN
AIEKTPUYECKUN TOK"

80

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

81

Ypok-uccnenoanue "N3yuenne
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 2IEKTPOMAarHuToB B
TEXHUKE

84

Cuna AmMriepa u onpezieneHue eé




HaNpaBJICHUS

Pemrenue 3anau o reme "Cuiia Amnepa u

85 N
onpezeneHue e€ HarpaByieHus"
DNEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.

86 Hcnonb30BaHue 1€KTpOIBUTaTENEH B
TEXHUYECKUX YCTPOICTBAX M HA TPAHCIIOPTE

87 Bcepoccuiickas mpoBepouHas padoTa

88 Bcepoccuiickas mpoBepouHas paboTa

29 JlabopaTtopHnast padota "3yueHue aecTBus
MAarHuTHOTO MOJISl HAa MPOBOJHUK C TOKOM"

90 VYpoxk-koudepenus "Tlpaktuyueckoe
MPUMEHEHHE TIEKTPOIBUTaTENeil"

01 JlaboparopHas pabota "KoHcTpynpoBaHue u
n3ydeHue paboThl JIEKTpOABUTATEINS "

9 JlabopaTtopnas padora "U3zmepenue KI1/]
3JIEKTPOIBUTATEIbHON YCTAaHOBKH"

93 OnbiThl @apajies. 3aKOH JIEKTPOMArHUTHOM
unaykuuu. [Ipasuno Jlenna
VYpok-uccnenoanue "Hccnenoanue

94 W3MEHEHUW 3HAYE€HMS U HAIPABJICHUS
WHJYKIUOHHOTO TOKa"

Pemenue 3agau no teMe "3akoH

95 3JIEKTPOMAarHUTHOM MHAYKIuu. [IpaBuio
Jlenma"

96 DnektporeHepatop. CocoObl MOTydeHHUS
3IEKTPOIHEPIUU

97 Ypok-koHpepeH s "DIeKTpOoCTaHIIuU Ha

BO300HOBJISIEMBIX HCTOYHUKA SHECPTHUH.




[Tpo6nemsl 3xonoruu. TormBHBIE
3JIEMEHTHI H 3JIeKTpoMoOmIn"

KonTtposnsHast paboTa "DieKTpoMarHuTHEIE

98 " 1
SIBJICHUS

99 Pabora ¢ Texcramu 1o teMe "TerioBeie |
sBieHusa"
PaboTa ¢ TexcTaMu 1o TeMe

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

101 Pa6oTta ¢ Texctamu 1o Teme "IlocTOSIHHBIN :
AIEKTPUYECKUN TOK"

102 PaboTta ¢ TexcTtamu 1o TeMe "MaraHuTHEIe 1
SBJICHUS U DJIEKTPOMAarHuTHasi MHAYKIUS'"

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 nBrxeHne. MarepraibHas
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 HAKIIOHHOM MiIocKocTH"

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 IO/ 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, IEPHO]T 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 JIBHIKCHHUS"
[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 YIIPYTOCTH,
BO3HUKAIOIIEH B MPY>KUHE, OT CTENIEHU
nedopmaruy IpyKUHbI"

37 Cuna tpenus. Koapduunent tpenus

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

39 3aBUCHUMOCTH CHJIbI TPEHUS CKOJIbYKEHUSI 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, AaHTUKPHLUIO HA
CKOPOCTHBIX aBTOMOOUIISIX. [IBMkeHne
1oe3/1a Ha MarHUTHOM moaynike"

43 Cuna TSKeCTH U 3aKOH BCEMUPHOTO

TATOTCHUA




JIBM>KEHME Tel BOKPYT TPaBUTALMOHHOIO

4 ueHTpa. [lepBas kocMHuueckas CKOpOCTh

45 HesecomocTs u neperpysku

46 PaBHOBecue MaTepuasbHOM TOUKH.
AOCOIIOTHO TBEPOE TEJO

47 MowmeHT cuisl. [IpaBuino MOMEHTOB

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

49 Nmnynec cunbl. YOpyroe u Heynpyroe
B3aMMOJICHCTBHE

50 3aKOHBI UBMEHEHUS 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 U3MEHEHUS U COXPAHEHUS
MEXaHU4YECKON IHEPTUn

61

Pemrenune 3agau o teMe "3aKOHBI
W3MEHEHUS U COXPAaHEHUS MEXaHUYECKOU
sHeprun"

62

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

63

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

64

KoneobarensHoe nsmxenne. OCHOBHEBIE
XapaKTEPUCTUKU KOJIEOaHUH: TIEPHO/I,
4acToTa, aMIUIATY/1a

65

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

KoJiebaHui Tpy3a Ha HUTHU OT JJIMHBI 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 MaaeHus"




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 BOJH. JlmnHa
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. PactipocTpaHenue u oTpakeHue
3ByKa

77

Pewenue 3agau no reme "3Byk"

78

Ypok-uccienoBanue
"DKCIIEpUMEHTAJIbHOE ONIPECIICHHE
TPaHUIl YaCTOTHI CJIBIIIUMBIX 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 AJIEKTPOMATHUTHBIX BOJIH
VYpok-konpepennus "lkana
AJIEKTPOMArHUTHBIX BOJIH. Mcrionbp3oBanme

84 AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM
cBs3u. Pagnonoxkanus. Kocmuueckas 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. lcTouHUKH cBeTa

29 [IpsimonmHeitHOE pacpocTpaHEHHE CBETA.
3armenust Connua u JIyHsl

90 3akoH oTpaxeHus cBera. [1nockoe 3epkano

91 [TocTpoenue n3o0paxeHuii,
c(hOpMHUPOBAHHBIX 3ePKATIOM

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

93 JlaboparopHas pabota "HccrnenoBanue




3aBHCUMOCTH YIJIa MIPEJIOMIICHHA OT yria
MaJICHUsI CBETOBOTO JIyya Ha TPaHUIIe
«BO3YX-CTEKIO»"

Ypok-uccnenopanue "AHanus u

o4 00BsICHEHNE ONTHYECKOTO MUpaxa"
Ypok-koHpepenmus "Vcnonb3oBanne

95 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

96 JIun3a, X0 Jdydeil B IMH3E

97 ®dopmyia TOHKOU JTUH3BI
JlabopaTtopHnast padota "Onpenenenue

98 (hOKYCHOTO PACCTOSIHUS M OTITHYECKOU
CHUJIBI COOMPAIOIIIEH JTUH3HI"

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

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

101 I'ma3 kak ontuyeckas CUCTEMA.
brnu3opykocTh U 1a1bHO30PKOCTh
Paznoxxenue 6enoro cBeTa B CIEKT).

102 Onbitel HetoToHa. Croxkenue
CIEKTpalbHBIX I[BETOB. [lucnepcus ceeta
Ypok-npaktukym "Habmonenue u

103 00BSCHEHUE OIBITOB MO Pa3JI0KEHUIO
6enoro cera B cekTp. [lomyuenue 6emaoro
LIBETA MPHU CIOKEHUU LIBETOB"

104 OmnsiThl Pesepdopra u minanerapHast




MOJCJIb aTOMa

105

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

106

KBanTel. JInHEWUaThIE CIIEKTPBI

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 PaJUOAKTUBHOIO
u3ydyeHus"

113

SnepHble peakiy. 3aKOHbI COXpaHEHUs
3apsA0BOrO U MAaCCOBOTO YHCET

114

DHeprus cBsI3U aTOMHBIX sifep. CBs3b
MaccChl U SHEPrUH

115

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

116

Peakuuu cunTe3a u nenaeHus auep.
Wcrounnku sHeprun CosHLA U 3BE3 ]

117

Ypok-konpepenmus "Anepuas
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 Ka4E€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 "TemnsoBeie mporecch”
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 10 TEME |
"CBeToBbIE ABJIEHUS"
133 PaboTa ¢ TexcTamu 1m0 TeMe ""3aKOHBI |
COXPAaHEHHUS B MEXaHHKe"
134 PaboTa ¢ Texctamu 1o TeMme "KojeOanusa u 1
BOJIHEI"
135 Pa6oTta ¢ Texctamu 1mo TeMme "CBeTOBBIC :
3 sIBIeHUS"
136 PaboTta ¢ Texcramu 1o TeMme "KBaHTOBas u |
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 136 4.5

I[TPOTPAMME







IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pa3nuyaTh SBJICHUS MO ONMMCAHHUIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIHX JaHHOE (PU3UUECKOE SIBJICHUE

1.3

pacrmo3HaBaTh  MpOSIBIIEHWE M3YyYEHHBIX  (U3MUECKUX  SIBICHUH B
OKpY)KaIOIlleM MHUpE, B TOM 4Hciie (U3NYECKUE SIBICHUS B MPHUPOJE, MPH
9TOM TePEeBOAMTH MPAKTUYECKYI0 3a7adyy B Y4eOHYIO, BBIIEIATH
CYIIECTBEHHbIE CBOICTBA (MIPU3HAKN) PU3NUECKUX SBIICHUI

1.4

OTIMCBHIBATh M3YYCHHBIC CBOWCTBA TN W (PU3WUYECKUE SIBJICHHS, MCTIOIB3YS
¢usznueckue  BENWYUHBL, TPU  ONUCAHUM MPABWIBHO  TPaKTOBATh
(bu3nuecKuit CMBICT UCMONb3YyEMbIX BEIMUYNH, UX 0003HAYEHUS] U €AUHUILIBI
(¢u3nuecKux BEIMYMH, HAXOIUTh (OPMYIbI, CBA3BIBAIOLINE JTAHHYIO
(¢u3nuecKyl0 BEJIWYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH TIpaQuKu
M3YYEHHBIX 3aBUCUMOCTEN (U3NUECKUX BETUUNH

1.5

XapaKTepu3oBaThb CBOMCTBaA TECII, (bHSH‘ICCKI/Ie ABJICHUA W IIPOLECCHI,
HCIIOJIb3YA HU3Yy4YCHHBIC 3aKOHBI, Ipu 3TOM JaBaTb CJIOBECHYIO
(bOpMy.]'II/IPOBKy 3aKOHa M 3aliMChbIBaTh €ro MaTCMaTH4€CKOEC BBIPAXKCHUEC

1.6

00BACHATH (pU3HUECKUE SBIICHUS, IPOLECCHl U CBOMCTBA Tell, B TOM UHUCIE U
B KOHTEKCTE CUTYallUi MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BHISBISATh
MPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 | — 2 TOru4ecKux
nraroB ¢ omopoil Ha 1 — 2 W3y4eHHBIX CBOICTBAa (PM3MYECKUX SBIICHUH,
(bu3MYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemate pacu€THble 3aadyd B 1 — 2 1EHCTBHA, HCIOJB3YS 3aKOHBI U
(dopMmynbl, CBs3bIBalOIIME (PU3MYECKHE BEJIMYMHBI: Ha OCHOBE aHalIM3a
YCIOBHS 3aJ[audl 3allUChIBaTh KPAaTKOE YCIOBUE, MOJCTABIATh (PU3MUYECKHE
BEIMYMHBI B (OPMYNIBI M TMPOBOAUTH PAcU&Thl, HAXOIUTh CIIPABOYHBIC
JlaHHble, HEOOXOAUMBIE Ul pelIeHHs 3a/1ay, OLEHUBATh PEAUCTHYHOCThH
HOJy4eHHOU (pr3nUecKol BEINYMHBI

1.8

pacrio3HaBaTh IpOOJEMbI, KOTOpblE MOXHO PpEHIMTh HpU TOMOIIA
(U3NYECKUX METO/I0B, B ONMUCAHUU UCCIIEIOBAHMS BBIIENATH MPOBEPIEMOE
MpearnooxKeHue (TUIoTe3y), pa3indyaTh U HHTEPIPETHPOBATh MOTy4EeHHBIN
pe3yabTaT, HAaXOAWTh OMIMOKM B XOJE OIBITA, JEIaTb BBIBOJBI IO €ro




pe3yiapraTam

1.9

MIPOBOJIUTH OMBITHI IO HAOIIOACHUIO (PU3UUECKUX SABICHUHA WIN (PU3NIECKUX
CBOMCTB Ten: (hOpMYIHPOBATh MPOBEPSEMBIEC IPEANOI0KEHUS, COOHPAThH
YCTAHOBKY M3 MPEUIOKEHHOTO 000pYIOBaHMS, 3alIMCHIBATh XOJ OIBITa U
(hopMyIMpOBaTh BHIBOIBI

1.10

BBITIOJIHATh TPSMBIE H3MEPEHUSI C UCIOJIB30BAaHUEM AaHAJIOTOBBIX M
IUQPPOBBIX MPHOOPOB, 3aMUCHIBATH IOKa3aHUSA MPHOOPOB C Y4ETOM
3aJJaHHOH a0COJIOTHOM MOTPENTHOCTH U3MEPEHUH

1.11

IPOBOJUTH MCCIECIOBAHUE 3aBHCUMOCTU OJHOW (PU3MUECKOW BETMYUHBI OT
APYrOM € UCIIOJIb30BAaHMEM NPSIMBIX HM3MEPEHUH, Yy4acTBOBaTbh B
IUIAaHUPOBAaHUM  y4eOHOIro  MCCIEel0BaHUs, coOupaTrb YCTaHOBKY |
BBINIOJIHATh M3MEPEHHUs, Clelysd MpeaoKeHHOMY IUlaHy, (UKCHpPOBAaTh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH (U3MYECKHX BEJIMYMH B BUJE
MPEIIOKEHHBIX Ta0nMull U TpaduKoB, AeNaTh BBIBOJBI [0 pe3yJbTaTam
HCCIIEI0OBAaHUS

MPOBOJUTh KOCBEHHBIE M3MEpEeHHUs (U3NYECKUX BEJIUYUH, CIenys
MPEII0OKEHHOW WHCTPYKIMU: TpU BBINOJHEHUM HW3MEpEeHU cobupaTh
JKCIIEPUMEHTAIIBHYI0 YCTAaHOBKY M  BBIYUCIATH 3HAYEHHE HCKOMOU
BEJINYMHBI

1.13

coOII01aTh MpaBwIa TEXHUKH 0€30MacHOCTH Mpu padboTe ¢ J1abopaTOPHBIM
000pyI0BaHHEM

1.14

yKa3blBaTh MPUHLHUIBI JIEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMWCTB,
XapaKTepu30BaTh MNPUHLHUIBI  JEHCTBUS  HU3YYEHHBIX MOpuOOpPOB U
TEXHUYECKUX YCTPOWCTB C MOMOIIBIO MX ONUCAHUS, UCHOJb3yd 3HAHUS O
CBOMCTBaX (hM3MUECKUX SIBJICHUM W HEOOXOIuMble (hU3HUECKHE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOJUTh  NPUMEPHl  (HAaXoAuTh  HWHpOpMAIMIO O  MpHUMEpax)
NPaKTUYECKOTO HCIOJb30BaHUsl (DU3NYECKUX 3HAHUA B TOBCEIHEBHOM
KU3HU I oOecriedeHusi 0€30MacHOCTH MPU OOpalleHu ¢ MpudopaMu U
TEXHUYECKUMH YCTPOWCTBAMH, COXPAHECHHUS 370POBbsl M COOJIIOJICHUS HOPM
9KOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIICH cpeie

1.16

OCYILIECTBIIATh OTOOpP MCTOYHUKOB HMH(popmamuu B cetu VHTepHeT B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIUXCS
3HAHMM ¥ NyTEM CPaBHEHMsI Pa3jIMYHBIX HCTOYHMKOB  BBIICIATH
UHpOpMaLIMIO, KOTOpas SBJISIETCS NPOTUBOPEUYUBONMIN MOXKET ObITh
HEJOCTOBEPHOM

1.17

UCIOJIb30BaTh NPU BBIMOJIHEHUH YYEOHBIX 3aJlaHUil Hay4YHONOMYJISAPHYIO
JIUTEPATYpy (PU3UYECKOTO COJIEpHKaHMs, CIIPABOUHBIE MaTepHaJIbl, PECYpChI
cetu MHTepHer, Buaaerb NpuU€MaMM  KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3oBaHus HHPOPMAIIMK U3 OTHOM 3HAKOBON CHCTEMBI B IPYT'YIO

1.18

CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(pOpMAIMK (PU3NIECKOTO COJEepKAHUSA, B TOM




qrcie MyOoJudHO AeaTh KPaTKUEe COOOUICHHUS O Pe3ysIbTaTax MPOEKTOB HITH
y4eOHBIX MCCIEOBAHUM, MPU ATOM TPAMOTHO HCIIOJIb30BATh M3YyYCHHBIH
MOHATUHHBIA anmapaT Kypca (PU3HKH, CONpPOBOXKAATH BBICTYIUICHHE
Mpe3eHTaluen

1.19

IpHU BBHIMOJHEHUH Y4YeOHBIX TPOEKTOB M HCCIEIOBAHUHA paclpenessTh
0053aHHOCTM B TIpyNIE B COOTBETCTBUU C IIOCTABIECHHBIMU 3aJayaMu,
CIEINTHh 32 BBIIOJHEHHEM IUIAHA JCUCTBUM, aJCKBaTHO OILICHUBATh
COOCTBEHHBIM  BKJIQJ B  JIEATEJBHOCTb  IPYINIbl,  BBICTPauBaTh
KOMMYHHUKAaTUBHOE B3aMMOJICHCTBUE, YIUTHIBASI MHEHUE OKPYXKAIOIINX

8 KUIACC

Kox
NpoBepPsieMoro
pe3yJabTara

1.1

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

HCIIOJIB30BaTh NOHATHUA

1.2

pa3nuyaTh SBJICHUS MO ONMUCAHHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3HIECKOE SBICHUE

1.3

pacrio3HaBaTh  NPOSIBJICHUE  HM3YyYCHHBIX  (DU3MUYECKMX  sBICHHHA B
OKpYIKalollleM MHUpe, B TOM 4uciie (GU3NYECKUE SIBIICHUS B MPHPOJIE, MPH
9TOM TIEPEBOJUTH TPAKTHYECKYIO 33/Jady B Y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) GU3UUECKUX SIBJICHUI

1.4

OTHCHIBAaTh M3yYCHHbIE CBOMCTBA TeNl M (PU3MYECKUE SBIICHUS, HCIONb3YS
¢u3znueckue BENMYUHBL, TPU  ONUCAHUM MPABWIBHO  TPAKTOBATh
(bu3MUecKUil CMBICT HCMOJIb3yEeMbIX BEJIUYUH, OOO3HAUECHUS M E€IUHULIBI
(¢u3nuecKux BEIMYMH, HAXOJIUTh (OPMYINBI, CBSI3bIBAIOIINE JIaHHYIO
(Gbu3MUecKyl0 BEIWYMHY C JAPYTUMHU BEJIMYMHAMH, CTPOUTH TIpaduku
W3YYEHHBIX 3aBUCUMOCTEHN (U3NYECKUX BEIUUNH

1.5

XapaKTCPHU30BaATh CBOMCTBaA TCII, (1)I/I3I/I‘IGCKI/IG SBJICHUA MW IIPOLCCCHI,
HCIIOJIb3Y: HU3YUCHHBIC 3aKOHBI, IIpu 3TOM JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa 1 3allMCbIBATb €TI0 MAaTECMATHYCCKOC BbIPAKCHUC

1.6

O00BACHATH (bHSI/II-IeCKI/IC npouecCol U CBOICTBa TCJI, B TOM YHCIIC H B
KOHTCKCTC CI/ITyaI_[I/Iﬁ IMPAKTUKO-OPUCHTHPOBAHHOI'O XapaKTCpa: BBIABIIATH
MNPUYIHUHHO-CJICACTBCHHLBIC CBA3HU, CTPOUTDH 00BsicHeHHE U3 1 — 2 JIOrHYeCKHUX
mraroB ¢ IIoOMOIIbIO 1 -2 N3YYCHHBIX CBOMCTBaA (I)I/I3I/I‘-ICCKI/IX HBJ'IeHHfI,
(I)I/BI/ILICCKI/IX 3aKOHa HUJIM 3aKOHOMCEPHOCTU

1.7

peuiaTb paC‘{éTHLIe 3aga4yud B 2 -3 HeﬁCTBHﬂ, HCIIOJIb3Ys 3aKOHBI H
(I)OpMy.]'ILI, CBA3BIBAIOIIHEC (bI/I3I/I"IeCKI/IC BCJIIMYHMHBI. Ha OCHOBC aHaIn3a
YCJIOBUA 3aJadyd 3allMCbhbIBATb KPATKOC YCIIOBUC, BBIABJIATL HCEAOCTATOK
JaHHBIX JUIA  pCIICHUA  3a[ayu, BBI6I/IpaTB 3aKOHbBI H (bOpMYJ'ILI,
HCO6XO,Z[I/IMLIC o e€ peuicHud, IMIPOBOAUTH paC‘-IéTLI n CpaBHHUBATHb




IMOJIYYCHHOC 3HAYCHHC (1)I/I3I/I'-I€CKOI\/'I BCJINYHHBI C U3BCCTHBIMU JaHHBIMU

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO pEUIUTh MPH [OMOIIU
(U3NYECKUX METO/IOB, HCIOJb3ysd ONHMCAHUE HCCIEIOBAHUS, BBIIACTATDH
IIPOBEPSIEMOE  NPEAINOJOKEHUE, OLEHUBAaTh IPABWIBHOCTh  IOPSAIKA
IIPOBEJICHUS HCCIIEA0BaHNUs, A€TIaTh BbIBObI

1.9

IIPOBOJMTH OTIBITHI 110 HAOTIOACHHUIO (PU3NICCKIX SBICHUHN WIN (PU3HUSCKUX
CBOKUCTB Tell: (OPMYITHPOBATH IMPOBEPSEMBIC IMPEANIOIOKEHHUSI, COOMpPATh
YCTAaHOBKY M3 TPEJIOKEHHOTO0 000pYI0BaHUSI, OMUCHIBATH XOJ OIBITA U
(hopMyIMpOBaTh BHIBOIBI

1.10

BBINIOJIHATE HPAMBIC USMEPCHHUA C UCIIOJIb30BAHHUEM aHAJIOTOBBIX HpI/I60p0B
U JaTYUKOB (U3WYECKUX BEIUYMH, CPAaBHUBATH PE3Yy/IbTAaThl U3MEPEHHI ¢
y4€TOM 33JaHHOM aOCOJIFOTHOM MOTPENTHOCTH

MIPOBOJUTH UCCIIEJOBAaHNE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIMUYMHBI OT
OPYrol €  MUCHOJIB30BAaHWEM  NPSIMBIX  HM3MEpPEHUN:  IUIaHUPOBATH
HCCIIeIOBaHUE, COOMpATh YCTAaHOBKY M BBIMOJHITH H3MEPEHHUS, CIenys
MpeII0OKEHHOMY  IUIaHy, (UKCHpPOBaThb  pPE3YJIbTaThl  MOJYyYEHHOU
3aBUCHUMOCTH B BUJIE TaONIUI U I'padUKOB, AeTIaTh BHIBOJBI [0 pe3yabTaTaM
HCCIIEI0OBAHUS

1.12

MPOBOJIUTh KOCBEHHBIE HM3MEpEHUs (DU3NYECKUX BEIWYHMH: TUIAHUPOBATH
U3MepeHusi, CcoOMpaTh  AKCIEPUMEHTaJbHYIO  YCTaHOBKY,  CJenys
MPeII0KEHHOM UHCTPYKLMHU, U BBIYUCIIATH 3HAYCHUE BETUYHHbI

1.13

coOr01aTh MpaBwWia TEXHUKKU 0€30MacHOCTH Mpu padboTe ¢ J1abopaTOPHBIM
000pyTI0BaHHEM

1.14

XapaKTepu30BaTh MNPUHLMUIBI  JEHCTBUS  U3YYEHHBIX MOpuOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMMCAHUsA, UCIOJIb3Yys 3HAHUS O
cBOMCTBaX  (U3MYECKUX  SABJIEHUH U  HEoOXonuMmble  (PU3UUECKHE
3aKOHOMEPHOCTH

1.15

pacimo3HaBaTb IIPOCTBIC TEXHUYCCKUE YCTPOﬁCTBa U HU3MEPHUTCIBbHBIC
HpI/I60pBI Imo cxeMaM M CXEMAaTUYHBIM PpHUCYHKaM, COCTaBJISITb CXEMBI
QJICKTPHUYCCKHUX Heneu C IOCICA0BAaTCIbHBIM n ImapaJuiCJibHbIM
COCAMHCHUCM J3JICMCHTOB, pa3jindas YCJIOBHBIC 0003HaYEHHsA DJIEMEHTOB
QJICKTPHUYCCKHUX Heneu

1.16

NPUBOJUTH  NpHUMEphl  (HAXOAUTh  WHPOPMAIMIO O  IIpUMeEpax)
IPAaKTHYECKOTO HCIOJIb30BAaHUA (PU3NYECKUX 3HAHMH B IOBCEIHEBHOM
KHU3HU Ui oOecredeHus 0e30MacHOCTH NpU OOpallleHuu ¢ IpubopaMu M
TEXHUYECKUMH YCTPOUCTBAMH, COXpAHEHHUS 370POBbsl U COONIOICHUS HOPM
9KOJIOTMYECKOr0 MOBEAEHHSI B OKpYKaloIlell cpee

1.17

OCYIICCTBJIATL IIOHUCK HH(bOpMaI_IPII/I q)HSH‘leCKOFO COACPIKaHUA B CCTU
I/IHTepHeT, Ha OCHOBE HMCIONIUXCSA 3HAHHH U HYTeM CpaBHCHHA
JOIIOJIHHUTCIIBHBIX MCTOYHUKOB BBIACIATH I/IH(I)OpMaLII/IIO, KOTOpasa ABJISACTCA
HpOTHBOpC‘IHBOfI WJIA MOYET OBbITh HCI[OCTOBCpHOﬁ

1.18

HCIIOJIb30BATh IIPU BBINTOJHCHUN y‘-IC6HBIX 3aJlaHui HAayYHO-TIOMMYJIAPHYTO




auTeparypy (GU3NYECKOrO COJCpPKAHMUS, CIPABOYHBIC MAaTEPHUAJIbI, PECYPCHI
CETHN I/IHTepHeT; BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUA TCKCTa,
npeoOpa3oBanus HHGOPMAIIUU U3 OJTHON 3HAKOBOM CUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE W KpaTKUE YCTHBIE COOOIICHUS,
0000mas WHPOpPMAIMIO H3 HECKOJbKUX HCTOYHUKOB (DHU3UYECKOTO
COJIEp’KaHus, B TOM YKCJIE MYOJUYHO MPEACTABIATh PE3YIbTaThl IPOCKTHON
WIHM UCCIIE0BATEIbCKOMN JEATENLHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIb30BaTh
W3yYCHHBI TOHATUHHBIA anmapar Kypca (U3WKH, COMPOBOXKIATH
BBICTYIIJICHUE ITPE3CHTALNEN

1.20

NP BBIMOJHEHUH Y4YEOHBIX MPOEKTOB M UCCIEAOBAHMM (PU3MUECKHUX
MIPOLIECCOB pacHpeneNaTh OOA3aHHOCTM B TIpPyHIE B COOTBETCTBUU C
ITOCTABJICHHBIMH 33Ja4aMH, CJICIUTh 3a BBIIIOJIHEHHEM IUIaHA JEHCTBUUA U
KOPPEKTUpPOBaTh €ro, aJeKBaTHO OLIEHUWBAaTh COOCTBEHHBIH BKJIaJ B
JEeSATEIbHOCTD TPYIIIBI, BBICTPaUBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE,
MPOSIBJISASI TOTOBHOCTD pa3peraTh KOHQIUKTHI

9 KUIIACC

Kon
NpoBepPsieMoro
pe3yjabTata

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

HCII0JIb30BaTh U3YYCHHBIC ITIOHATHUSA

1.2

pasiinydaTth SABJIICHHA II0 OIIMCAHHUIO MX XapaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, AEMOHCTPHUPYOIIHUX JaAHHOEC (bHSH‘lCCKOC SABJICHUEC

1.3

pacmo3HaBaTh  MPOSIBIICEHWE M3YYEHHBIX  (U3MUECKUX  SIBICHUNA B
OKpYXKaIOIlleM MHUpE, B TOM 4YHciie (GU3NYECKUE SIBICHUS B MPHUPOJE, MPU
3TOM TEPEeBOAMTh MPAKTUYECKYI0 3a7adyy B Y4eOHYIO, BBLICIATH
CYIIECTBEHHBIE CBOICTBA (MIPU3HAKU) (PUZUUECKUX SIBJICHUN

1.4

OIMUCBIBATHL U3YYCHHBIC CBOMCTBA TEI U (1)I/ISI/I‘IGCKI/I6 SABJICHUSA, HCIIOJIb3Ys
(1)I/ISI/I‘IGCKI/I6 BCIINMYUHEI, IIpu OIMHuCaHun IIpaBUJIbHO TpaKTOBATb
(I)I/ISI/I‘IGCKI/Iﬁ CMBICJI HCIIOJIB3YEMbIX BCJIIMYHH, 0003HaYeHUsT U CAMHHNIBI
(I)I/ISI/I‘IGCKI/IX BCINYMH, HaAXOJIUTb (1)OpMy'J'IBI, CBA3BIBAIOIIUEC TAHHYIO
(1)I/ISI/I‘IGCKYIO BCJIMYHUHY C JOPpYruMHu BCIUYUHAMU, CTPOHUTH Fpa(bI/IKI/I
N3YUYCHHBIX 3aBHCUMOCTEH (1)I/I3I/I‘ICCKI/IX BCIIMYHH

1.5

XapaKTCpU30BaThb CBOMCTBa TCII, (I)I/I?»I/I‘ICCKI/IC ABJICHUSA W TIIPOLCCCHI,
HCIIOJIb3Ys HU3YUCHHBIC 3aKOHBI, npu O9TOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHA " 3alUMCbIBATh €T0 MATCMATHYCCKOC BBIPAKCHUC

1.6

OOBSACHSITH (I)I/BI/I‘-ICCKI/IC mponeccoel U CBOMCTBa TCJI, B TOM YHCIC U B
KOHTCKCTC CI/ITyaLII/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOTO XapaKTCPa: BbIABJIATH
NPHUYINHHO-CJICACTBCHHLIC CBA3H, CTPOUTDH 00BsICHEHHUE U3 2 — 3 JIOTHYECKHUX




[IaroB C MOMOIIBIO 2 — 3 HM3YYEHHBIX CBOWCTBA (PU3MUECKUX SIBICHUHU,
(U3NYECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

1.7

pemath pacu€THble 3ajaud (omuparomMecs Ha cuctemy u3 2 — 3
yYpaBHEHUI), UCIIONB3YS 3aKOHBI U (HOPMYIbI, CBSI3BIBAIOIINE (PU3HUECKUE
BCJIMYMHBI: Ha OCHOBC aHa/IM3a YCJIOBHA 3adadd 3alluCbIBATh KpPAaTKOC
YCJIOBHUEC, BBIABJIATH HCAOCTAIOIIWC WA U30BITOYHEIE JaHHBIC, BI)I6I/IpaTI)
3aKOHBI ¥ (hopMysbl, HEOOXOAUMBIEC AJISI PEIICHUs, TPOBOJIUTH PACUETHI U
OLICHUBATH PCAITMCTUYIHOCTD MOJIY4YCHHOTI'O 3HAa4YCHUA (1)I/I3I/I‘-ICCKOI>'I
BCJIMYNHBI

1.8

pacro3HaBaTh MPOOJEMBbI, KOTOpPhIE MOXKHO PEIIUTh TMPU TTOMOIIN
(bUBUYECKUX METOJOB, HCHOJB3Yys OIMCAHWE WCCICIOBAHUS, BBIICTATH
MpoBEpsieMOe  TPEANOJIOKEHUE, OICHUBATh IPABWIBHOCTH  TOPSJIKA
MPOBEJCHUSI  WCCIEAOBAHUS, JIeNIaTh  BBIBOJBI,  HMHTEPIPETHUPOBATH
pe3ynbTaThl HAOIIOIEHUN U OTIBITOB

1.9

MPOBOJIUTH OMBITHI IO HAOIIOACHUIO (U3NIECKUX SIBICHUH MM (PU3HUYECKIX
CBOMCTB TeJI: CAMOCTOSTEIbHO COOMpaTh YCTAaHOBKY U3 H30BITOUHOTO
Habopa 00OpyIOBaHUs, OIHUCHIBATH XOJ OINbBITA W €ro pe3yIbTaThl,
(hopmMyIUpOBaThH BBIBOIBI

1.10

MPOBOJUTH MPH HEOOXOJUMOCTU CEpHUI0 NPSIMBIX H3MEPEHM, Onpeaemnss
CpemHee 3HAYCHHME HU3MEpsieMOW BeluuuHbl ((POKYCHOE paccTosHUE
cobuparomeid JUH3bI), OOOCHOBBIBATH BHIOOpP crmoco0a HW3MepeHUs
(m3mepuTensHOTO TIPHOOPA)

1.11

MPOBOJUTH HCCIEIOBAaHHE 3aBHUCUMOCTEH  (U3MUECKUX BEIUYHH C
WCIIOJIb30BAHMEM MPSIMBIX H3MEpPEHUil: IUIaHUPOBaTh HCCIIEJJOBAHUE,
CaMOCTOSITEJIBHO ~ COOMpaTh  yCTAaHOBKY, (PUKCHpPOBaTh  pPE3yNbTaThI
MOJIyYEHHOW 3aBUCHUMOCTH (PU3WYECKMX BEJIMYMH B BHUAEC TaOIUIU
rpaduKoB, JIe/aTh BBIBOIBI 10 pe3yJbTaTaM HCCIeA0BAHUS

1.12

IIPOBOAMUTHL KOCBCHHBIC H3MCPCHUA (bHSH‘leCKI/IX BCJIIMYHH: IIJIAHUPOBATH
HU3MEPCHMU, CO6I/IpaTI) OKCIICPUMCHTAJIbHYIO YCTAHOBKY M BBIIIOJHATH
HU3MEPCHUIA, CIICAYA HpeﬂHO)KCHHOﬁ HHCTPYKIIUH, BBIYUCIIATH 3HAYCHUC
BCJIMYHHBI 1 AaHAJIM3UPOBATH ITOJIYYCHHBIC PE3YIIbTAThI C y‘IéTOM SaﬂaHHOﬁ
IOTpCIIHOCTH I/ISMCpCHI/Iﬁ

1.13

coOIr0aTh MpaBujia TEXHUKH O€30MacCHOCTH MpU paboTe ¢ JadopaTopHBIM
00opynoBaHUEM

1.14

pa3in4aTb OCHOBHBIC TIPHU3HAKHW H3YUYCHHBIX (I)I/ISI/ILIGCKI/IX MOJETIEH:
MaTepHralibHad TOYKa, a0COJIFOTHO TBépI[OC TECIIO, TOYEYHBI HCTOYHHK
CBCTA4, JIy4, TOHKaA JIMH34, IIJIaHCTApHAaA MOACIIb aTOMa, HYKJIOHHAasA MOJCJIb
ATOMHOTO sApa

1.15

XapaKTCpU30BaThb MIPUHIUIIBI JIeNCTBUSA HU3YUCHHBIX HpI/I60p0B u
TCXHHUYCCKHUX YCTpOﬁCTB C OHOpOfI Ha UX OINUCAHUS, UCIIOJIB3Ys 3HAHUA O
CBOMCTBaxX (1)I/I3I/I‘-ICCKI/IX SIBIICHUI )51 HCO6XOI[I/IMBIG (1)1/131/1‘{601(1/[6
3aKOHOMCPHOCTH




1.16

HCIIOJIb30BAThL CXEMbI M CXECMATUYHBIC PHUCYHKH HU3YYCHHBIX TCXHUUYCCKHUX
YCTPONCTB, U3MEPUTEIIBHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOIIECCOB IIPU
peICHNN y‘-Ie6HO—HpaKTI/I‘-IeCKI/IX 3ajJa4, OIITHYCCKHEC CXCEMBI JJIsL
MOCTPOEHHSI N300paKEHUH B TUIOCKOM 3epKajie M coOMparomiei ImH3e

1.17

OPUBOJIUTH  HpuUMepbl  (HaxoauTh  HHGOpMALUMIO O  IpUMepax)
IPAKTUYECKOTO HCIOJb30BaHUs (DU3MYECKUX 3HAHUM B IIOBCEJAHEBHOMN
KHU3HU Ui oOecredeHns: 0e30MacHOCTH NpU OOpaIlleHud ¢ IpubopaMu u
TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3I0POBbS M COONIOICHUS HOPM
9KOJIOTMYECKOI0 TIOBE/ICHUS B OKPYKatoLlel cpee

1.18

OCYILECTBIISATh TOUCK HH(pOpPMaUUU (U3NYECKOTO COAEPKAHHUSI B CETH
WuTepHer, camocTosTeNIbHO (OPMYIUpPYs MOUCKOBBIM 3ampocC, HAXOJIUTh
IyTU ONpENIENICHNs JIOCTOBEPHOCTH MOJYy4EeHHOW HMH(OpMAalMKU Ha OCHOBE
MMEIOIINXCS 3HAHUW U JOTIOJIHUTEIBHBIX HICTOYHUKOB

1.19

WCIIOJIb30BaTh IPU BBINOJHEHWN Y4E€OHBIX 3a/laHUl HAy4YHO-TIOMYJISIPHYIO
JTUTEpaTypy (PU3UIECKOro COAepIKaHMsI, CIIPABOYHBIC MaTEPHAIIBI, PECYPChHI
CETHN I/IHTepHeT; BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUA TCKCTAa,
npeobpazoBaHus HHOOPMAITMHU U3 OJHONU 3HAKOBOM CUCTEMBI B IPYT'YIO

1.20

cO31aBaThb cOOCTBEHHBIE IMMCHLMEHHBIE U YCTHEBIC COO6I].[GHI/I${ Ha OCHOBC
nHopMallUi M3 HECKOJbKMX MCTOYHHUKOB (DPU3UYECKOTO COJAEpIKaHMUS,
MyOJIMYHO MPEACTaBIATh PE3yNbTAaThl MPOEKTHON MM HCCIEeI0BATEIbCKON
JEATEIIbHOCTH, MIPU 3TOM I'PaMOTHO MCIIOJIb30BaTh U3YYECHHBIN MOHSITHITHBII
anmapar Hu3y4aemoro pasiena (QHU3MKU U CONPOBOXKIATh BBICTYIUICHHE
MPE3CHTAIMEHN C YIETOM 0COOCHHOCTEH ayIUTOPUU CBEPCTHUKOB

1.21

IpU  BBIMOJHEHUH Y4YEOHBIX TPOEKTOB M UCCIEAOBAHMMA (PU3MUECKHUX
IPOLIECCOB paclpedensiTh OO0S3aHHOCTH B TpYIINe B COOTBETCTBUHM C
MOCTABJICHHBIMU 3aJ]auaMU, CJIECIUTHh 32 BBIIIOJIHEHUEM IUIaHA JEHCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLEHUBAaTh COOCTBEHHBIM BKJIA] B
NeSITeNIbHOCTh T'PYIIIbI, BHICTPAaUBaTh KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE,
IPOSBIISL TOTOBHOCTh pa3peniaTb KOHPIUKTHI




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kon Kon
paszaesia  3j1eMeHTa
®U3UKA U EE POJIb B ITIOSHAHUU OKPYXAIOIIET'O MHUPA

HpOBepﬂeMLIe IJIEMEHTBI COACPKAHUSA

®usnka — Hayka o npupone. SBieHus npupojsl. Puzndeckue
1.1 SIBJICHUS: MEXaHUYECKHUe, TEIJIOBBIC, JJIEKTPUYECKHE,
MAarHUTHBIE, CBETOBBIE, 3ByKOBbIE

O®uznyeckue BeNMUUHBL M3MepeHne QU3NYECKUX BEIUYMH.
1.2 dusnueckue puOOpHI. [TorpemuocTs U3MEPEHUN.
MexnyHapoaHas CUCTEMA €UHULL

EcrecTBeHHOHAYYHBIN METOJI MO3HAHUS: HaOJII0IcHHE,
MOCTAaHOBKA HAyYHOTO BOIMPOCA, BBIABMKEHHE THUIOTE3,
AKCTIEPUMEHT o MPOBEPKE TUIIOTES, o0bsicHEHHE
HAOJIFOIAEMOTO SABJIEHUS

1.4 Onucanne PU3NUECKHUX SBJICHHUH C TIOMOIIIBIO MO IeIeH

[IpakTrueckue paboOTHI:

H#H##Par###l3MepeHne pacCTOSTHUM.

15 ###Par###13mepenne o0bEMa KUJIKOCTH U TBEPIOTO Tea.
H#H##Par###OnpenesieHre pa3MepoB MajbIX Tedl.
H#H##Par###3mepenue TEMITEPATYPhI npu IMOMOTITN

KUAKOCTHOI'O TEPMOMETPA U JaTUUKa TEMIICPATypPhbL

INEPBOHAYAJIBHBIE CBEJEHMA O CTPOEHNU BEIIIECTBA

#H##Par###(CTpoeHue BellecTBa: aTOMbl W MOJICKYJbI, HX
2.1 pa3mepbl. ONbIThL, J0KAa3bIBAIOLINE JUCKPETHOE CTPOEHUE
BEILIECTBA

###Par### /[ Bmkenne yactui] BemecTBa. CBs3b  CKOPOCTH

2.2 JIBHKEHHsI 9acCTUI[ ¢ TEMIIepaTypoil. BpoyHOBCKoe ABHKEHHE,
b dy3us
2 23 B3zanmMoieiicTBrE YacTHIL BEIIECTBA: IPUTSHKEHUE
' OTTAJIKUBAHHE

###Par#H#ArperaTHple COCTOSIHMS BEILECTBA: CTPOCHHE T'a30B,
KHUJIKOCTeH W TBEPABIX (KpUCTALIMUYECKUX) Tel. B3aumocBs3b

2.4
MEX/1y CBOMCTBaMH BEIIECTB B PA3HBIX arperaTHBIX COCTOSHUSAX
U UX aTOMHO-MOJIEKYISPHBIM CTPOECHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IBI

2.6 [IpakTuyeckue paboOTHI:




###Par####OLeHka auaMeTrpa aToMa METOAOM psnoB  (c
UCTOJIb30BaHueM (otorpaduii).

###Par###OnbITl 110 HAONIONACHUIO TEIJIOBOTO PACIIUPEHHS
rasos.

#H#HPar###OnpITel MO OOHAPYKEHHUIO  JEWCTBUS — CHII
MOJIEKYJISIPHOTO IIPUTSKEHUS

JABWKEHUE U

B3AMMO/JIEMCTBUE TEJI

3.1

Mexannueckoe IBHKEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE
JBWKECHUE

3.2

###Part###Cropoctb. CpellHsAsT CKOPOCTh TIPH HEPABHOMEPHOM
JIBIKEeHUH. Pacuér myTu U BpeMeHU IBH>KCHHS

33

SIBnenue uHepuuu. 3aKOH MHepUUH. B3auMonelicTBue Ten Kak
IIpUYMHA U3MEHEHUS! CKOPOCTH JBMKEHUs Tell. Macca kak mepa
WHEPTHOCTH TEJa

3.4

#H##Par###l [morHOoCT,  BemectBa. CBSA3p  IUIOTHOCTH  C
KOJIMYECTBOM MOJIEKYJ B €JMHUIIE 00BEMA BelIecTBa

3.5

Cuita KaK XapaKTepUCTHUKA B3aMOJICUCTBUS TeI

3.6

Cuna ynpyroctu u 3akoH ['yka. I3mepeHue cuiibl ¢ TOMOIIBIO
JTUHAMOMeETpa

3.7

#H##HPar###SIBnenue TAroTeHNUA U cwiia TsokecTH. Cuiia TSKEeCTH
Ha Jpyrux miaHerax. Bec tena. HesecomocTh

3.8

Cuna tpenusa. TpeHHne CKOIbXEHUSI U TpeHUue mnokosi. TpeHue B
IPUPOJIE U TEXHUKE

3.9

#H##Par###CnoxxeHue cuil, HaIlpaBJICHHBIX MO OJHOW MPAMOM.
PaBHOelicTBYIOIIIAS CHIT

3.10

[TpakTrueckue pabOTHI:

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JBMKEHUS (IIapuKka B
KUAKOCTH, MOJIENIN SJIEKTPHUUECKOr0 aBTOMOOUIISL U TaK Jaiee).
Omnpenenenue cpeaHeil CKOPOCTH CKOJBXKEHHUSI Opycka WId
iapvKa Mo HAKJIOHHOW IUIOocKocTH. OmnpeneneHue MIOTHOCTH
TBEpAOTO Tena. ONbIThl, JAEMOHCTPUPYIOLUIUME 3aBUCUMOCTh
pacTsbkeHus (nedopMaii) NpyKUHBL OT MPHIOKEHHOW CHUITBL
OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI TPEHUS
CKOJIbXKEHHUsI OT Beca Teja W XapaKTepa COINPUKACAIOIIMXCS
ITOBEPXHOCTEN

3.11

®dusznyeckue SBICHUS B npupoaec: MNpUMEPbI ABUKCHHA C
pa3IMYHbIMU CKOPOCTSAMU B )KMBOM W HEXUBOM mpupoac,
JIENCTBUE CHUJIBI TPEHUMA B IIPUPOJAC U TCXHUKE

3.12

Texaudeckue YCTpOﬁCTBaZ JAUHAMOMETP, NOAUIUITHUKHN

JIABJIEHUE TBEP/BIX TEJL, )KUJIKOCTEN 1 TA30B

4.1

Hasnenne TBEpmoro Tena. CrnocoObl  yMEHBIIEHUS U




YBCIMYCHUA OABJICHUA

4.2

JlaBnenne rasza. 3aBUCHUMOCTH JIaBIIEHUS raza oOT o00BEMa,
TeEMIIEPATyPhI

4.3

Hepeﬂaqa JaBJICHHUA TBépI[BIMI/I TCJI1aMU, X XUAKOCTAMU U ra3aMu.
3akon Ilackans. [IneBMaTHyecKkne MaIIuHbBI

4.4

3aBUCHUMOCTD JaBIICHUS AKHUJKOCTH oT TJTyOUHBI.
I'mopocratnyeckuir  mapagokc.  CooOmiaromecss  COCYIBI.
I'mapaBnuyueckre MeXaHU3MBI

4.5

Atmocdepa 3emmm u armocdepHoe naBieHue. [IpuumHBI
CYIIECTBOBAHUS  BO3AYIIHOM  00oyouku  3emiu.  OmbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JIABICHHUS OT
BBICOTEI HaJl YPOBHEM MOPA

4.6

WNsmepenune  atmocdepHoro  maieHus. [lpubopsr s
U3MEPEHHS aTMOC(EPHOTO JTaBICHUS

4.7

JlelicTBrE KHMIKOCTM W Ta3a Ha MOTPYKEHHOE B HUX TEJNO.
BriTankuBaromas (apxuMenoBa) cuia. 3aKoH Apxumeaa

4.8

[InaBanue ten. BoznyxomnnaBanue

4.9

[IpakTnueckue pabOTHI:

HccnemoBanne 3aBUCHMOCTH Beca Tejla B BoJe OT 00BEéMa
MOTPYKEHHOM B JKUAKOCTH dacTu Tena. OmnpeneseHue
BBITAJIKUBAIOIIEHA CHUJIbI, JEMCTBYIONIEH Ha TEJIO, MOTPYKEHHOE
B JKMAKOCTb. [IpoBepKka HE3aBUCMMOCTH BHITAJIKUBAIOIIECH CHUJIBI,
JEUCTBYIONIEH Ha TEJNO B JKUAKOCTH, OT Macchl Tena. ONbITHI,
JEMOHCTPUPYIOIINE 3aBUCHUMOCTb  BBITAIKWBAIOWIECH CHUJIBI,
JIEHCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00BEMA MOTPYKEHHOU B
JKHJIKOCTh YacTH Tella HW OT IUIOTHOCTH  SKHJKOCTH.
KoncTpynpoBanue apeomerpa Wi KOHCTPYUPOBAHHUE JIOJKH U
OIpEeICNICHUE €€ TPY30TI0IbEMHOCTH

4.10

duzndeckue SBICHHUSI B npupoaec: BIUAHUC aTMOC(l)epHOl"O
JIaBJIICHUS Ha KUBOU OpraHusmMm, IJIaBaHHuC pBI6

4.11

Texuuueckue yCTpoOiicTBa: cooOmaronecs COCY/IbI,
YCTPOMCTBO BOJOMPOBOJIA, THAPABIMUECKUN MPECcc, MAaHOMETD,
OGapoMeTp, BBICOTOMED, MOPIITHEBOM HACOC, aPEOMETP

PABOTA, MOITHOCTD, DHEPT' U

5.1 Mexanunueckas paboTa

5.2 MexaHudeckas MOIITHOCTh

53 [IpocThie MexaHW3MBI: pbIUar, OJIOK, HAKJIOHHAS IUIOCKOCTb.
' [IpaBuiio paBHOBECHS pblyara

5.4 [IpumeHeHne npaBuia paBHOBECHS pblyara K OJI0Ky

55 «3omoToe mpaBuio» MexaHWKU. KodaduiueHT mone3Horo

JIENCTBUS MEXaHHU3MOB. HpOCTBIC MCXaHU3MblI B 6B1Ty n




TEXHUKE
5.6 [ToreHuunanpHas sHEPTUM TeJa, MOJIHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sneprus
53 [lonnass MexaHuveckass »dHeEprus. 3aKOH HW3MEHEHHS U
' COXpaHEHUs MEXaHWYECKON IHEPTUn
[IpakTnueckue pabOThI:
###Par##Onpeneneaue  paboTbl  CUJIBL  TPEHUS  IIPH
5.9 paBHOMEpHOM  JBW)KCHHMH  Tella [0  TOPU3OHTAIBHOU
' noBepxHocTu. lccnenoBanue ycioBHil paBHOBECHS phluara.
N3mepenne KII/J HaknoHHO#N miockoctu. M3ydeHue 3akoHa
COXpaHEHUs MEXaHWYECKON IHEPTUN
5.10 ®dusndecKue SBJICHUS B IPUPO/JIC: PhIUAr B TEJIe YEIOBEKa
Texnuueckue YCTpOMCTBA: ppryar, IO IBM>KHBIM 51
5.11 HETMOJBUKHBIM  OJIOKM, HAKJIOHHAsA IJIOCKOCTh, IIPOCTHIE
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 3J1eMeHTbI COAEPKAHUS
pasgena  3JieMeHTa
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOU TEOPHH
6.1 CTpoeHMs BemlectBa. Macca u pasmepsl MoJieKyd. OIBITHI,
' MOATBEPKIAOLINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKUHETUUECKOU TEOPUH
6.2 Mopenn TBEPAOro, >KHUIKOTO M Ta3000pa3HOro COCTOSHHIA
' BenlectBa. Kpucramnuueckue u amopdHsie Tena
6.3 OObscHEeHHE CBOWCTB Ta3oB, KHUAKOCTEH W TBEPABIX TeN Ha
' OCHOBE TOJIOKEHHUI MOJIEKYJIIPHOKMHETHYECKON TeOpuun
6.4 CMmauuBaHue U KallWUISIPHBIE SIBJICHUS
6 6.5 TernoBoe pacliupeHue U coxaTue
6.6 Temnepatypa. CBsA3b TeMIEPATypbl CO CKOPOCTBIO TEIIOBOTO
' JBUKEHUSI YaCTHUIL
6.7 Buytpennss oueprus. CrnocoObl HW3MEHEHHs BHYTPEHHEH
' SHEPTUU: TeIUIonepeaaya U COBepIIeHne paboThI
6.3 Buapl  Temonepepauu: — TEIJIONPOBOAHOCTb,  KOHBEKIUS,
U3JIy4eHHE
6.9 KonuuecTBo TemnoTel. Y ienbHask TEMI0EMKOCTh BEIIECTBA
6.10 TeriooOMeH U TEIJIOBOE paBHOBEcHE. YPAaBHEHHE TEIIOBOTO
' Oananca




6.11

[InaBnenue # OTBep/IEBaHHE KPUCTAUIMUECKHX BEIIECTB.
VYnenrHad TeruioTa IUIaBiIeHU

6.12

[TapooOpazoBanue u koHjaeHcanus. Vcmapenuwe. Kumenue.
VY nenbHas TEII0Ta napooOpa3zoBaHMUAL. 3aBUCHUMOCTH
TEMIICPATYpPbl KUIICHUA OT aTMOC(l)CpHOI‘O JaBJICHUA

6.13

BiaxxHocTh BO311yXa

6.14

3Hepr1/151 TOINJIMBA. yZIGJII)HaFI TCIJIOTA CropaHus

6.15

[punnunsr pabotsel TemoBbix asurarerneid KIIJ rteruoBoro
asurarens. TemoBple JBHTATENM M 3alUTa OKPYKAIOLIEH
Cpesl

6.16

3aKOH COXpaHEHUs W TMPEeBpAlIeHUS HSHEPrUM B TEIUIOBBIX
npoueccax

6.17

[IpakTnueckue pabOTHI:

#H#H#Par####OnbITBl 10 OOHAapyXKEHUI0  JIEHCTBUS  CHJI
MOJIEKYJSIPHOTO TPUTSKECHHUS.

#H##Par###OnbITEl IO BBIPAIIMBAHUIO KPUCTAJUIOB ITOBAPEHHOMN
COJIM WJIU caxapa.

#H#H#Par####OnbITHl 10 HAOMNIONEHUIO TEIJIOBOTO PaCIIUPEHHS
ra3oB, )KUJAKOCTEW U TBEPABIX TEI.

###Par###O0npeneneHre  naBlIeHHWs BO3AyXa B OajioHe
HIPHULIA.

#HHPar###OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHUS
BO3J/IyXa OT €ro 00b&éMa 1 HarpeBaHUs WU OXJIAXKICHUS.
#H##Par###] [poBepka rMnoOTE3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI
cTOJIOMKA JKUJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TeMIepaTyphl.

###Par###HabOmonenne u3MeHeHNUs] BHYTPEHHEH YHEPruu Teja
B pe3yJIbTaTe TEILIONEpPEeaaun U pabOoThl BHEITHUX CHII.
###HPar###ccnenoBanue SIBIICHUS TeImIoo0MeHa npu
CMEIIIMBAHUM XOJOJHON U ropsueid BOJIbI.
#H##Par###Onpenenenue KOJMYECTBA TEIUIOTHI, IMOJIYYEHHOTO
BOJIOW TMpHU TEIJIOOOMEHE C HarpeTbiM METALIHYECKUM
HWJIAHAPOM.

#H##Par###Onpenenenue yaenbHOM TEIIOEMKOCTH BEILIECTBA.
#H##Par###lIccnenoBanne mpoiecca uCTapeHusl.
#H##Par###OnpeneneHne OTHOCUTEIBHOM BIAKHOCTH BO3/1yXa.
#H##Par###Onpenenenue yaenbHON TEIIOTHI IIJIaBICHUS JIbJA.

6.18

dusnyeckue SBICHUS B npupoac: MOBEPXHOCTHOC HATAKCHUC U
KalmWJUIAPpHBIC SBJICHHUA B IPUPOAC, KPUCTAJIBI B IIPUPOJL,
N3JIYUCHUC COJ'IHI_Ia, 3aMCP3aHUC BOI[OéMOB, MOPCKHEC 6pI/I3LI;
O6pa3OBaHI/Ie POCHI, TYMaHa, NHEA, CHETa.

6.19

Texuuueckue yCTpoOiiCcTBa: KalWJUISIPBL, pUMeEpbI
MCIIOJIb30BAaHUSl KPUCTAJJIOB, JKUJIKOCTHBII TEPMOMETp, JAATUUK




TEMIIEpaTypbl,  TEPMOC, CHCTEMa  OTOIUICHUS  JOMOB,
TUTPOMETPBI, TCHUXPOMETp, TMapoBas TypOHHA, JBUTATEINb
BHYTPEHHETO CrOpaHUsl.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 OnexTpusanus Tei. J[Ba poja 3JeKTpUUYECKUX 3apsI0B
B3aumopnelictBue  3apspkeHHbIX  Ten.  3akoH — Kynona
7.2 (3aBUCUMOCTh CHJIBI B3aUMOJICUCTBUSL 3apsSHKEHHBIX TEJI OT
BEJIMYMHBI 3aPSII0B U PACCTOSIHUS MEXKIY TEIIAMH )
Dnekrpuyeckoe mose. Hanpsmk€HHOCTh 3JIEKTPUUYECKOTO TOJIS.
7.3 [MpuHnun  cymepro3uIuu  DIEKTpUYECKUX  Tosied  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenn JNEKTPUYECKUX 3aps10B. OJeMeHTapHBIH
7.4 anekrpudeckuii 3apsa. Crpoenune aroma. [IpoBogHuKH U
JTUDJIEKTPUKU
7.5 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTrO 3apsiia
76 DIIEeKTpUYECKAN TOK. VYcenosus CyILECTBOBAHUS
' AIEKTPUIECKOTO TOKA. VICTOUHHUKHM TTOCTOSIHHOTO TOKa
77 JleficTBUSI  DIEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHUYECKOE,
' MAarHUTHOE). DJIEKTPHUECKHUI TOK B )KHIKOCTSIX U Ta3ax
7.8 OnekTpuyeckas uenb. Cuiia Toka. IIEKTPUIECKOE HANPSHKEHUE
79 ConpoTuBieHWE TPOBOJHUKA. YIEIbHOE CONPOTHUBIICHUE
' BEIlleCTBA
7.10 3akon OMa Jyis yyacTKa e
7.11 [TocnenoBaresbHOE M TApaLIEIbHOE COCTUHEHNE TPOBOJHUKOB
712 PaGota ¥ MOIIHOCTBH DIEKTPUUECKOTrO TOKa. 3akoH Jlxoyms —
' Jlenua
713 DNeKTpUUYeCKre LEMU U MOTPEOUTENU ANEKTPUIECKON dHEeprun
' B ObITy. KOopoTkoe 3aMbikaHue
714 [locrossHHble ~ MarHuTBHL.  B3aumonelcTBUE  MOCTOSIHHBIX
' MarduTOB
715 MarnutHoe nosie. MarautHoe noJie 3eMyu U ero 3HaueHue i
' KHU3HU Ha 3emiie
716 OnbiT Opcrega. MarHutHoe TOJIE 3JIEKTPUYECKOTO  TOKA.
' [IpuMeHeHue 3IeKTPOMarHiTOB B TEXHUKE
JeiicTBue MarHuTHOTO TMOJs HA TMPOBOJHHUK C TOKOM.
717 DNeKTpoABUTraTeNb  IMOCTOSTHHOrO  Toka.  Mcmonb3oBaHue
' JJIEKTPOJIBUTATENel B TEXHUYECKMX YCTPOMCTBAX M Ha
TpaHCHOpTE
718 Onbitel @apazess. SIBneHue HNEKTPOMArHUTHONM WHIYKIIMH.
' IMpasuiio Jlenia
7.19 OnekrporeHepatop. CrnocoObl TOXYYEHHS] DIIEKTPUYECKOU




DHEPruM. DJIEKTPOCTAHLMM HAa BO30OHOBIISIEMBIX MCTOYHUKAX
SHEPIUuu

7.20

[IpakTuyeckue paboOTHI:

OnBITH IO HAOIIOJCHUIO AJIEKTPU3AIMU TNl MHAYKIUEH U TIpH
COIIPUKOCHOBEHUHU.

HccnenoBanue neMCTBUS IEKTPUUYECKOTO MOJISL HA POBOJIHUKH
U JINDJIEKTPUKH.

COopka u mpoBepKa padOThI AIEKTPUICCKON IIEMH TTOCTOSTHHOTO
TOKA.

H3mepenue u perynmmpoBaHue CUJIBI TOKA.

N3mepenue u perynupoBaHue HAMPSKEHUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HWIYIIETO 4Yepe3
pEe3UCTOp, OT COMPOTHUBIICHHS PE3UCTOPAa W HAMPSKEHUS Ha
pe3ucrope.

ONBITEL, JEMOHCTPHUPYIOIINE 3aBUCUMOCTH AJIEKTPUUECKOTO
CONPOTUBIICHUS] TMPOBOJHWUKA OT €ro JUIMHBI, TUIOMIATH
TOTIEPEYHOTO CEUEHHUS U MaTepHuaa.

[Iposepka TpaBuia CIIOKEHUS HaIpsHKEHUN npu
MOCJIEI0OBATEIbHOM COEIMHEHUH JBYX pe3uctopoB. I[IpoBepka
nmpaBWjia Uil CHJIBI TOKa TPH TMapauIeIbHOM COEAMHEHUHN
pesuctopoB. OmpezneneHue padbOThl ANEKTPUUYECKOTO TOKa,
uaymero — 4gepe3  pesucrop.  OmpeneneHue  MOILIHOCTH
JJEKTPUYECKOTO  TOKAa,  BBIACISIEMOM  Ha  pPE3UCTOpeE.
HccnenoBanue 3aBUCHUMOCTH CHJIBI  TOKA, HAYIIETO 4Yepes
JaMIMOYKy, OT HampsbkeHuss Ha Hed. Omnpepenenue KIIJI
HarpeBaTens. MccnepoBaHue MAarHUTHOTO — B3aMMOJICHCTBHS
NOCTOSIHHBIX ~ MAarHuToB.  V3yyeHue  MarHuTHOro  MmoJjs
MOCTOSIHHBIX MAarHUTOB NpPU MX OOBbEIMHEHUU U Pa3JICICHUU.
HccnenoBanue NeHCTBUSA 3JEKTPUUYECKOTO TOKA HA MAarHUTHYIO
cTpesiky. OnbIThl, JAEMOHCTPUPYIOLIHWE 3aBUCHUMOCTb CHJIBI
B3aUMOJCHCTBUSA KATYIIKH C TOKOM U MarHuUTa OT CUJIbl TOKa U
HalpaBJ€HUss TOokKa B  Karymke. M3ydenume  neictBus
MarHUTHOTO MO0JIs Ha MPOBOAHUK ¢ TOKOM. KoHcTpynpoBanue u
uzydyeHue pabotel oanekrtponBuratens. Msmepenme  KIIJ]
3JEKTPOJIBUTATENbHON YCTaHOBKHU. OMBITHI MO HUCCIIETOBAHUIO
ABJICHUS]  JJCKTPOMArHUTHOM  MHAYKUMU:  HCCIEAOBaHUE
M3MEHEHUI 3HAUEHUS U HAIIPABJICHUS UHIYKIIMOHHOTO TOKa

7.21

®dusznyeckue SBJICHUSA B npupoae: SJICKTPUYCCKUC SBJICHHUS B
aTMOC(I)Cpe, QJICKTPUYCCTBO JKUBBIX OPraHU3MOB, MArHuTHOC
ITOJIC 3eMJ'II/I, npeﬁ(p IOJIFOCOB, POJIb MATrHUTHOTO IIOJIA JJISA
JKHM3HH Ha 3eMJ'Ie, MOJIIPHOC CUAHUC

7.22

Texauueckue YCTpOﬁCTBaZ 9JICKTPOCKOII, aMIIepMETp,
BOJIbLTMECTP, PCOCTAT, CUETUYHUK BHCKTqueCKOﬁ SHEPTHUH,




DIIEKTPOOCBETUTEIILHBIE pudOpHI, HarpeBarejbHbIE
AIEKTPOTPUOOPHI (mpumepsl), EKTPUIECKUE
IPEIOXPAHUTENH, 3JIEKTPOMAarHur, AJIEKTPO/IBUraTelb
IIOCTOSIHHOTO TOKA, FTEHEPATOP MOCTOSHHOTO TOKA

9 KITIACC
Kon
Konx snementa [IpoBepsieMble 3IIEMEHTHI COIEpKaHUs
pasnena
MEXAHUYECKHUE SABJIEHUA

8.1 Mexanudeckoe JaBwKeHue. MarepuanpHas Touka. Cucrema
OTCUéTa

8.2 OTHOCUTEHHOCTh MEXaHUYECKOTO JIBIXKCHUSI

8.3 PaBHOMEpPHOE TPAMONMHENHOE IBUKEHHE
###Part###HepaBHOMepHOE MIPSIMOJIMHENHOE JBUKEHUE.

8.4 CpenHsis U1 MTHOBEHHasi CKOPOCTh Tejla MPU HEPABHOMEPHOM
JBKEHUH

8.5 Yckopenue. PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKECHUE

8.6 #H##Par###CBo00 1O manenne. OnelTe! [ anmnes
H#H##Par###PaBHOMEpHOE IBUKEHUE MO OKpYyKHOCTH. [lepuon u

8.7 yactota oOpamenus. JluHeliHas ©  yrjoBas CKOPOCTH.
LleHTpOoCTpEMHUTENIBHOE YCKOPEHUE

8.8 [TepBbiii 3akoH HproTOHA

8.9 Bropoii 3akon HeroToHa

8 8.10 Tpetnii 3akoH HeroTOoHa

8.11 H#H##Par###] [pyHUIUI Cyneprno3uiuu CUII

8.12 Cuna ynpyroctu. 3akoH ['yka

2 13 #H##Par###Cuna TpeHus: cuila TPEHUs CKOJIbKEHHUsA, Ccuia
TPEHUsI NTOKOs1, APYTUe BUIbI TPEHUS

2 14 #H##Parf##Cuna TsHKECTM M 3aKOH BCEMHUPHOIO TATOTEHMS.
YckopeHnue cBOOOIHOTO MaJACHUS

215 JBuwxenne mmaner Bokpyr Connua. IlepBas kocmuueckas
ckopocThb. HeBecoMOCTh 1 neperpysku

8.16 PaBHOBecue MaTtepuaabHOM TOUKH. AGCOTIOTHO TBEPAOE TEJIO

217 ###Part##PaBHoBecre TBEPAOrO Tela € 3aKPEIIEHHOM OCBIO
BpauieHusi. MomeHT cuiibl. LleHTp TsxecTn

8.18 Nmnynsc Tena. U3menenne nMmiynbsca. MIMnynbe Cuiibt

8.19 3aKOH COXpaHEHMsI UMITyJIbCa

8.20 ###HPar###PeakTUBHOEC OBIDKEHUE




8.21

Mexanunueckasi paboTa U MOITHOCTb

8.22

Pabora cun TsoKkecTH, ympyroctd, TpeHus. CBsi3b DHEPTUU U
paboThI

8.23

HOTGHLII/IaHBHaSI 3HepFI/I$I TCJIa, IIOAHATOIO Hal HOBerHOCTBIO
3emun

8.24

[ToreHnmanpHas SHEPIUs CKATON NIPYKUHBI

8.25

##H#Part##Kunetnueckas sHeprusa. TeopemMa O KHHETHYECKOU
SHEPIUu

8.26

H#H##H#Par####3aKoH COXpaHEHUS! MEXaHUYECKOW SHEPTrUu

8.27

[IpakTnueckue pabOTHI:

Ornpenenenue CcpelHed CKOPOCTH CKOJBXKEHUs Opycka WIn
JBUKEHHS] LIapUKa MO HAKJIOHHOM IuiockocTH. OmnpeneneHue
YCKOpEHUs Tela TMpU PAaBHOYCKOPEHHOM JBW)XEHHU 10
HAaKJIOHHOM IUIOCKOCTH.

UccnenoBanue  3aBUCMMOCTH  IyTH  OT  BpPEMEHU IIpH
PaBHOYCKOPEHHOM JBMKEHUHU 0€3 HauyalbHON CKOPOCTH.
[IpoBepka rumoTespl: €ciu MpU PaBHOYCKOPEHHOM JABMXKEHUU
0e3 HavyalbHOM CKOPOCTH MYTH OTHOCATCS KakK pPsii HEUETHBIX
yHhcesl, TO  COOTBETCTBYIOIIME  IMPOMEKYTKH  BPEMEHU
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHUS OT CHJIBI
HOpMalibHOTO fAaBieHus. OnpezneneHue ko3dduuueHta TpeHus
CKOJIbXKEHUS. Omnpenenenue KECTKOCTH HPY>KUHBI.
Omnpenenenue pabOThl CHJIBI TPEHHUS IPU PABHOMEPHOM
JBWDKEHUM  Tela [0  TOPU3OHTAIBHOM  MOBEPXHOCTH.
Omnpenenenue paboOThl CHIIBI YIPYrOCTH NPHU MOABEME Ipy3a C
UCIIO0JIb30BAHUEM HEHOIBMXKHOTO U TIOJBHKHOTO OJIOKOB

8.28

dusznyeckue sABJICHUA B npupoac: IMpUIWMBBI W  OTJIUBEI,
JABHXKCHUC IIJIAHCT ConHeuHoM CHUCTEMBI, pCAKTHUBHOC IBUXKCHUC
JKUBBIX OPraHu3MOB

8.29

Texuuueckue YCTpOﬁCTBaZ CIIMAOMCTpP, AATYHUKH II0JIOKCHH,
pacCToOsIHUA U YCKOPCHU A, PAKCTBL

MEXAHUYECKHUE KOJIEBAHMA 11 BOJIHBI

KonebarensHoe JABMKCHUC. OcHOBHBIE XapaKTCPUCTUKHU

o1 KOJIEOaHUH: TepHO/, YacTOTa, aMIUIUTY/1a
9.2 MareMaTnyeckuii ¥ TPYXKUHHBIM MadATHUKHU. lIpeBpainenue
' SHEpPIruU Mpu KoJIeOaTeIbHOM BH)KEHUH
9.3 3aryxaromue kKoynebanus. BoiHyx/1eHHbIe KoneOanus. PezoHanc
Mexannueckue BoaHbl.  (CBOWMCTBAa MEXaHMYECKHX  BOJIH.
0.4 [IpononpHbIE U NIONIEpEYHbIE BOJIHBL. [JIMHA BOJIHBI U CKOPOCTH

e€ pacnpocTpaHeHus. MexaHW4yecKkue BOJHBI B TBEPJAOM TeJe,
CECMHUYECKHE BOJIHBI




9.5

3ByK. 'poMKOCTb U BbicOTa 3ByKa. OTpaskeHHE 3ByKa

9.6

Wndpa3Byk u ynpTpa3zByk

9.7

[IpakTuyeckue pabOTHI:

OmnpeneneHne 9acTOThI U IEPHOAa KOJICOAHU MAaTeMAaTHIECKOTO
MasITHHKA.

OmnpeneneHre 4YacTOThl M TEPHOAA KOJEOAHWH NPYKHHHOTO
MasiITHUKA

UccnenoBanue 3aBHCUMOCTH nepuoa KOJIeOaHU
MOJIBEIIEHHOTO K HUTH Tpy3a OT JUIMHBI HUTH. MccnenoBanue
3aBHCHMOCTH TIEpHOJa KOJIEOaHWH TPYKUHHOTO MasTHUKA OT
Macchl Tpy3a. [IpoBepka HE3aBUCUMOCTH Tepuojaa KoJieOaHuM
rpy3a, TOJBEIIEHHOTO K HHUTH, OT MAacChl Tpy3a H KECTKOCTH
NpYKUHBL. MI3MepeHne yCcKopeHus: CBOOOTHOTO TaIeHHUs

9.8

dusnyeckre SABICHHUSI B mpupoac: BOCIIpHUATHEC  3BYKOB
KUBOTHBIMH, 3EMIICTPSACCHUC, celicMHUYecKue BOJIHBI, IITyHaMH,
9X0

9.9

TexHuyeckne ycTpoucTBa: 3X0JIOT, HCHOJIb30BAHUE YIbTPAa3ByKa
B OBITY U TEXHUKE

OJIEKTPOMATHUTHOE TT1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI

SHGKTPOMaFHI/ITHOC TI0JIC. BHGKTpOMaFHI/ITHBIe BOJIHBI.

101 CBoOJiCTBA AJIIEKTPOMArHUTHBIX BOJIH

10.2 [IIxana >MeKTPOMAarHUTHBIX BOJIH

103 DJeKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoaHOBbIE
' CBOIiCTBa CBETA

10 [TpakTrueckue pabOTHI:
10.4 N3yueHne CBOWCTB SJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO
MOOMIBHOTO TenedoHa

10.5 Ousnyeckue SBICHUS B MpHUpoOje: OUOJOTHYECKOE [EeHCTBUE
' BUJUMOTO, YABTPa(pHUOIETOBOTO U PEHTT€HOBCKOTO U3Ty4eHUN

10.6 TexHuyeckue ycTpOWCTBA: HCIOJIB30BAHUE AJIEKTPOMArHUTHBIX
' BOJIH U1 COTOBOH CBSI3U

CBETOBBIE ABJIEHUA

11.1 JlyueBas monens cBera. Microunuku cBera

11.2 [IpsimonuHeliHOE pacpoCTpaHEHHE CBETA

11.3 Otpaxenue cseta. [Inockoe 3epkano. 3aKkoH OTpaKeHUs CBETa

11 114 [Ipenomnenne cBera. 3akoH mnpenomieHus cseta. IlomHoe
BHYTPEHHEE OTPAKEHUE CBETA

11.5 JInnza. Xop j1ydeii B IMH3E

11.6 Ontuueckas cuctema (oroanmapara, MUKpOCKOIIA U TEJIECKOTIa

117 I'maz  kak  onTuyeckas  cucrema.  bau3opykoctb

AaJIbHO30PKOCTh




11.8

Paznoxenne Oenoro cera B cnekTp. Ombitel HpioToHA.
CrnoxeHue crieKTpaibHbIX IIBETOB. Jlucnepcust cBeTa

11.9

[IpakTuyeckue paboOTHI:

##H#Part##llccnenoBanue  3aBUCHUMOCTU  yIjla  OTPAKEHHsS
CBETOBOTIO JIy4a OT yIJIa NaJcHHUs.

###Par###113ydenne XxapakTepuCTUK H300paKeHHs TpeaMeTa B
IUIOCKOM 3€pKalle.

H###PartH##llccienoBanne  3aBUCHMOCTM  yIila  NPEJIOMIICHMS
CBETOBOIO Jyd4a OT Yyrja NaJcHUS Ha TPaHULE «BO3LYX —
CTEKIIO».

###Par###]lonydyeHrne n300pa’keHU ¢ IOMOIIbIO coOMparoen
JIVH3BL.

###Par###OnpeneneHne GOKYCHOTO PacCTOSTHUS M ONTUYECKOU
CHUJIBI COOMPAIOIIIEH JINH3HI.

#H#H#Par####OMNbBITHI IO Pa3JI0KEHUIO OEJI0ro CBETa B CIEKTP.
#H#Par###OnbITEl IO BOCIPUATHIO [IBETA NPEAMETOB INPU HX
HaOJI0JIEHUH Yepe3 1IBETOBbIE (PUIIBTPHI

11.10

®dusznueckue sBieHusd B npupoje: 3armenus Connua u JIyHsl,
IBETa TeJ, ONTHYECKHE sBICHUS B arMmocdepe (mBeT HeOa,

pedpakums, paayra, MUPaxK)

11.11

TexHudeckne YyCTpPOWMCTBA: OYKH, TEpHCKom, (oroamnmapar,
ONTUYECKUE CBETOBO/IBI

12

KBAHTOBGIE SBJEHUA

12.1

Onbitel Pezepdopna m mmanerapnas mojaens aroma. Mojenb
aroma bopa

12.2

Hcnyckanue W  morjiomieHue cBera aromMoMm. KBaHTEHL
JIuHeityaThie CIEKTPbI

12.3

PagnoaxktuBHOCTE. Anb(a, 6eTa- U raMMa-u3IydeHus

12.4

Crpoenue atoMHoro sigpa. HykimoHHass MoAelb aTOMHOTO siApa.
HN30TOmEI

12.5

PannoaxTtuBHbie peBpamieHus. [lepro momypacmaga aTOMHBIX
sep

12.6

H)IepHBIe PCaKIuu. 3aKOHEBI COXpPaHCHHUA  3apsAa0BOTO U
MaCCOBOI'O YHCCII

12.7

9Hepr1/151 CBA3H aTOMHBIX AJCP. CBs13b Macchl U OHECPruun

12.8

Peakuuu cunresa u nenenus saep. Ucrounnku sueprun ConHia
U 3BE31

12.9

Snepnas sHepreruka. JleMcTBHE paJMOaKTUBHBIX U3JIyYEHUN HA
JKUBBIE OPTraHU3MbI

12.10

[IpakTuyeckue paboOTHI:
HabnroeHue CrijionIHbIX U IMHEHYaThIX CIIEKTPOB U3ITy4EHUSI.
HccnenoBanne TpEeKoB: M3MEPEHHE DHEPIMM  YaCTHUIBINO




TOPMO3HOMY TyTH (110 poTOTpadusim).
W3mepenune paanoakTHBHOTO GoHA

dusnueckue SIBJICHUS B HIpUPOAE: €CTECTBEHHBIN

211 panuMoaKkTUBHBIM (OH, KOCMUYECKHE JIy4H, pPaIHOaKTUBHOE

' U3JIy4CHHE NPUPOAHBIX MHUHEPAIOB, ACUCTBUE PaAMOAKTUBHBIX
W3JIy4CHHUI Ha OPraHU3M YeJIOBEKa

212 TexHu4eckue YCTpPOMCTBA: CHEKTPOCKON, WHIMBHUAYaJIbHBINA

JIO3UMETp, KaMmepa Buibcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI OCHOBHOI'O OBIIIETO OFPA30OBAHUS

Kon
MPOBEPAEMOro
TpeOOBaHUSA

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJjbTaTaM 06a30BOro
YPOBHSI OCBOEHHUSI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMbl OCHOBHOI'0
o0miero oopazopanus Ha ocHoBe PI'OC

[Nonnmanue ponn Gu3uku B HAy4HOU KapTWHE MHUPA; cHOPMUPOBAHHOCTH
0a30BBIX MpEACTABIECHUII O 3aKOHOMEpPHOW CBSI3M U I03HABAEMOCTH
SBJIGHUM  TPUPOJBl, O  POJIM  OKCIIepUMEHTa B  (usuke, o
cucteMooOpasyromeid poiau (U3UKK B Pa3BUTHU €CTECTBEHHBIX HaVK,
TEXHUKH U TEXHOJIOTHH, 00 3BOJIIOLMU (PU3NYECKUX 3HAHUUW U MX POJIU B
LEJIOCTHOW €CTECTBEHHOHAYYHOW KapTHMHE MHUPA, O BKJIAJE POCCUHUCKUX H
3apyOCKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE TTPOIIECCOB
OKPY’KaIOILIEr0 MUpa, pa3BUTHE TEXHUKU U TEXHOJIOTUHN

3HaHUS O BHJAX MarepuH (BEIIECTBO U M0J€), O JABMKEHHUU KaK criocode
CYLIECTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOW TEOpUU CTPOEHUs
BEIECTBA, O (PU3NYECKON CYIIHOCTH SIBICHUH NPUPOJBI (MEXaHUYECKHUX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE Pa3JIN4aTh SIBICHUS
[0 ONHMCAaHUI MX XapaKTEpHBIX CBONCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIUX JaHHOE (U3NYECKOE SIBICHUE, YMEHHME pacllo3HaBaTh
NPOSIBJICHUE H3YYEHHBIX (U3NYECKUX SBJICHUM B OKPYKAIOIIEM MHUpE,
BBIJIEIISISI UX CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH )

BJ'Ia,Z[eHI/Ie OCHOBaMH TIOHSITHITHOTO arrmapara u CHUMBOJIMYECKOI'O A3bIKa
(1)I/ISI/IKI/I U HCIIOJIB30BAHHUE HX IJId PCIICHUA y‘IG6HBIX 3aaa4; YMCHHC
XapaKTepu3oBaThb CBOMCTBA TECII, (bHSI/I‘leCKI/IC ABJICHUA MW IIPOLECCHI,
HCIIOJIb3YA (bYHI[aMeHTaJ'II)HBIe N OMIINPUYICCKHUE 3aKOHBI

VYMeHnne OIMCHIBAaTh HN3YUYCHHEBIC CBOMCTBa Tel H (bl/ISI/ILICCKI/IC SIBJICHUS,
HCIIOJIb3YA (bI/I3I/I‘IeCKI/IC BCJIIMYHUHBI

Brnanenue ocHOBaMU METOZ0OB Hay4YHOTO IHO3HAHMS C Y4ETOM COOJIIOIECHUS
npaBui 0€30MacHOro Tpy/aa: HabMoJeHne (PU3NUYECKUX SIBICHHM:

YMEHHE CaMOCTOSITENIbHO COOMpPATh HKCIEPUMEHTAIbHYIO YCTAaHOBKY W3
JAHHOTO Halbopa 000pyIOBaHMs 1O MHCTPYKLUH, OIMUCHIBATh XOJI OIbITA U
3aIUCBIBATh €T0 PE3YNIbTaThl, (POPMYINPOBATH BHIBOJIBI;

IpOBE/JEHUE NPSAMBIX M KOCBEHHBIX H3MEpEeHUil (U3NYECKHUX BEIWYMH:
yMEHUE  IUIAaHUpPOBAaTh  H3MEPEHHUs,  CaMOCTOSTENIbHO  coOMpaTrh
HKCIEPUMEHTAIbHYIO YCTAaHOBKY 110 HHCTPYKLHMH, BBIYUCIATH 3HAUYEHUE
BEJIMYMHBI U aHAJIM3UPOBATH IMOJyYEHHBIE PE3YIBTATHI C YUETOM 3alaHHOU
HOTPEIIHOCTH PE3YIBTATOB U3MEPEHUN;

IIPOBEJIEHUE HECJIOKHBIX AKCIEPUMEHTAIbHBIX UCCIIeI0BAaHU;
CaMOCTOSITEJIbHO COOMPATh IKCIIEPUMEHTAIbHYIO YCTaHOBKY M MPOBOJUTH
HCCIIEIOBAHUE II0 MHCTPYKLIMH, MPEACTABISATH NOJYyYEHHBIE 3aBUCUMOCTHU




¢u3nYecKux BEIMYMH B BHJE TaObmul © TpaduKOB, YUUTHIBATH
IIOTPEIIHOCTH, JIe1aTh BBIBOJBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS

[lonnmManme XapakTepHBIX CBOWCTB (DM3MYECKUX MOJeNel (MaTepuaibHas
TOYKa, aOCOJIOTHO TBEPAOE TEJO, MOJENIU CTPOEHUS ra30B, >KUAKOCTEH U
TBEPABIX TEJN, IUIAHETapHAas MOJEIb aTOMa, HYKJIIOHHAs MOJENb aTOMHOIO
S1pa) ¥ YMEHUE PUMEHATh UX sl 00bACHEHHUS (PU3NIECKUX MTPOLIECCOB

YMmenne o0bACHATh (PU3NYECKHE TPOLIECCH U CBOIMCTBA TEJ, B TOM YHCIE U
B KOHTCKCTC CI/ITyaIII/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O  XapaKTepa, B
qaCTHOCTH, BBISIBJISATH IMPUYIUHHO-CJICACTBCHHBLIC CBsA3U u CTPOUTH
0OBSICHEHHE C OMOpPOM Ha W3YYCHHBIC CBOWCTBA (PU3UUYECKUX SIBJICHUM,
(bu3MYecKue 3aK0HBI, 3aKOHOMEPHOCTH M MOJIETH

YMmenue pemars pacu€THble 3a/1aun (Ha 6a3e 2 — 3 ypaBHEHHUI), UCIIONIb3YS
3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE (PU3UUYECKHE BEIMYMHBI, B YaCTHOCTH,
3aMMCchIBaTh KPaTKOE YCIOBUE 3aJayd, BBISABIATH HEIOCTAIOLIUE JaHHbIE,
BBIOMpAaTh 3aKOHBI W (POpPMyIBI, HEOOXOMWMBIE JUIsi €€ peIIeHus,
WCIOJIb30BaTh CIIPaBOYHBIE JlaHHBIE, MPOBOJUTH pacu€Thl M OILIEHUBATH
PEATUCTUYHOCTh MOJYYEHHOTO 3HAYeHUs (PU3NUYECKON BEIUYUHBI, yMEHUE
OTIPENeTATh Pa3MEPHOCTh (PU3UYECKOW BEJIMYMHBI, TIOJYYCHHOW TMpHU
pELIeHUH 3a]1aun

YMeHue xapakTepu30BaTh MPUHLMIIBI JEHCTBUS TEXHUUYECKUX YCTPOUCTB, B
TOM 4YHCJIe OBITOBBIX MHPUOOPOB, M TPOMBIIUICHHBIX TEXHOJIOTHYECKHX
MIPOLIECCOB MO UX OMHUCAHMIO, UCIIOJIb3YSl 3HAHUSA O CBOMCTBAX (PU3MUECKHUX
SIBJICHUH ¥ HE0O0X0IuMBbIe (PU3HUECKHE 3aKOHOMEPHOCTH

10

YMeHue HUCMob30BaTh 3HAHHUS O (PU3WYCCKUX SBJICHUSX B IMOBCEIHEBHOMN
KU3HU I oOecredeHusi Oe30MacHOCTH MNPH OOpalleHHH C OBITOBBIMH
npuOOpaMH M TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAHCHHs 3JI0POBbS U
COOJIIOZICHUST HOPM DKOJIOTHYECKOTO IOBEACHHS B OKpYXKaloIIeH cpeje;
NOHMMAaHHE HEOOXOJUMOCTH MPUMCHEHHS JIOCTHDKCHUH (U3MKH U
TEXHOJIOTHH JUISl pallMOHAILHOTO MPUPOIOIIOIE30BaAHMUS

11

OnbIT moMcka, MmpeoOpa3oBaHMs M NPEIACTaBICHUS  MHPOpPMALUU
¢u3nyeckoro - colepXkaHus C  MCIOJb30BAaHMEM  HMH(OPMAIOHHO-
KOMMYHHUKATUBHBIX TEXHOJOIHMH; yMEHHE OLEHHBAaTh JOCTOBEPHOCTb
HOJy4eHHOM  uHQoOpManmuMuM Ha OCHOBE HUMEIOLIUXCS 3HAHUH WU
JIOTIOJIHUTEbHBIX HMCTOYHHUKOB; YMEHHE MCIOJIb30BaTh IPHU BBIMOJIHEHUH
y4eOHBIX 3aJaHUil  HAYYHO-TIONMYJSIPHYIO  JIUTEpaTypy  (U3MYECKOro
COJZIepKaHus, CIIPaBOYHbIE MaTEpHabl, pecypchl ceTu MHTEpHET; BilajcHNe
0a30BbIMM HaBbIKAaMM NpeoOpa3zoBaHMs WH(GOpPMALUU U3 OJHOM 3HAKOBOM
CHUCTEMBl B JPYIyl0; yYMEHHE CO37aBaTh COOCTBEHHbIE IUCbMEHHBIE U
YCTHBIE COOOIIEHNS Ha OCHOBE MH(OPMAIIUH U3 HECKOJIBKUX UCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D
1O ®U3UKE

K IIpoBepsiemMblii 31eMEeHT COeP:KAHUSA
ox

1 MEXAHUWYECKUE SABJIEHUA

11 Mexannueckoe 1BuxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
' JIBUKEHUS

PaBHOMepHOEe W HepaBHOMepHOoe [BIDKeHHEe. CpenmHsst ckopocTh. Dopmyna it
1.2 | BBIUHCIIEHUS CpeTHEH CKOpOCTH: V = S/t

PaBHOMEpPHOE TTPAMOIMHEHOE JBIKEHNE. 3aBUCUMOCTh KOOPJIMHATHI Te€Jla OT BPEMEHHU
B Cllydyae paBHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUS:

L3 1 x(f)=x,+v[

I'paduku 3aBUCHMOCTH OT BpEMEHU IS TPOEKIHH CKOPOCTH, MPOEKIHH
IepeMenIeHus, IyTH, KOOPANHATHI P PABHOMEPHOM IPSIMOJIMHEWHOM JIBUKEHUN

3aBHCUMOCTb KOOpPJMHATBl Tela OT BPEMEHM B Cllyda€ pPAaBHOYCKOPEHHOIO
MPSIMOJIMHEHHOTO IBUXKECHHUS:

Sl =v,, #i+a,*

(] [

@opMmybl 11 TPOEKIUH MepeMEIeHus], MPOEKIIMH CKOPOCTU U MPOEKIUH YCKOPEHUs
MIPY PaBHOYCKOPEHHOM IPSIMOJTMHEWHOM JIBUYKEHUMU:

r2
14 'S]' (r] = Di}.T ' r+ﬁ']. ' ? ?
U_\'('f)zuﬂ_\' +a, 1,

a.(f)=canst,

o] o]

2 2_5
Loy Uix “a, 8,

Fpa(I)I/IKI/I 3aBUCUMOCTH OT BPEMCHH JISI MPOCKIHUU YCKOPCHUS, IMPOCKIUNU CKOPOCTH,
MIpOCKOHUU TMEPEMCUICHHA, KOOPAWHATBHI IIPpH PABHOYCKOPCHHOM HpHMOHHHCﬁHOM
JABMOXKCHHUH

CBobGonnoe manenue. Dopmysbl, ONUCHIBAIOLIME CBOOOAHOE TMAZieHUE Tela IO
BEPTUKATIM (JBIKEHHE TeJla BHU3 MM BBEPX OTHOCUTEIBHO MOBEPXHOCTH 3EMIIN).
I'paduxy 3aBUCUMOCTH OT BPEMEHHM JJISl POEKLUU YCKOPEHHMSI, TPOESKIIMU CKOPOCTH U
KOOpAMHATHI IIPU CBOOOTHOM MaJICHUHU Tella 110 BepTHKAIN

1.5

CKOpOCTh PAaBHOMEPHOTO JBIKEHHSI TEJIa TI0 OKPY>KHOCTH. HanpaBieHne CKOPOCTH.
1.6 | dopmyna JuUisi BBIYHCICHUS CKOPOCTH 4Yepe3 paJuyc OKPYKHOCTH U TEPUOJ
oOparieHus:




LlenTpocTpeMuTenbHOE yecKOpeHue. HanpasieHne HeHTpOCTPEMUTEILHOTO YCKOPEHHUS.
CDOpMy.IIa JJIA BBIYUCIICHUSA YCKOPCHUA:

_u
“WSR
®dopmyina, CBSI3bIBaIOIIAs IEPUO]] U YACTOTY OOpallleHUs:
v = 1
T

Macca. ITnotHoCTh BemecTBa. @opmyiia sl BBIYUCICHHS TIIIOTHOCTH:

_m

1.7 V
1.8 | Cwuia — BekTopHas pusudeckas BenuunHa. CI0KEHHE CHIT
1.9 | SIBnenue unepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
1.10 F=m-a
CoHanpaBJIEeHHOCTh BEKTOPA YCKOPEHHS TEJIa U BEKTOPa CUJIbI, IEHCTBYIOIIEH HA TEJIO
Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:
1.11 F. 21 _P-l—}E
Tpenue mokos M TpeHHe cCKoJbXKeHUs. DPopmyrna Uisi BBIYUCICHHUS MOMAYJS CHJIbI
TPEHUSI CKOJIBKCHHUS:
F_=u-N
1.12 p=H
Hedopmarus Tena. Yopyrue u Heynpyrue aegopmanuu. 3aKoH ynpyroi aedopmanmu
(3akoH ['yka):
1.13 F=k-Al
1.14 | BcemupHoe TAroTeHHE. 3aKOH BCEMUPHOTO TATOTEHUSI:




My -1,
F=Gg. 1 _2

'L
Cuna Tspkectd. Y ckopeHue cB0OOIHOTO TaIeHUsL.
dopmyna JuIst BRIYUCICHUS CHITBI TSHKECTH BOIM3H moBepxHocTr 3emin: F = mg.

JBuxenue niuanet Bokpyr Connua. [lepBas kocmuueckast ckopocts. HeBecomocts u
Heperpy3Ku

1.15

Nmriynese Tena — BeKTopHast GU3nUYecKas BeIHYMHA.
p=mi

Nmnynec cuctemsl Ten. U3menenune ummynbsca. UMnynbe criibl

1.16

3aKkoH COXpaHCHU UMITYJIbCa IJIsd 3aMKHYTOI\/'I CHUCTEMBI TCII:
D=0, i, U, =const

PeakTtuBHOE NBMKEHNE

1.17

Mexanudeckast pabota. @opmyra 151 BEIYUCICHHS pa0OThI CHJIBI:

A=Fsooso

Mexannyeckass MOITHOCTb:

=24
I

1.18

Kunernueckas u nmoteHmanpHast sHeprus. @opmyia st BBIYUCICHUST KHHETHYECKON
SHEPTHUU:

2
E M
2
Teopema o kuHeTH4YecKoM 3Heprun. PopMyiia i1 BEIYUCICHUS TOTCHIIMATIBHO N
SHEPruM Tela, MOJHITOro
Hag 3eMiéit:

E,= mgh

1.19

MexaHnuueckas OHCPIuA:
E=E,+E,
3aKoH COXpaHCHUA MEXaHHUYeCKOU OHCPIUn. d)opMyna JJIsL 3aKOHA COXpaHCHUA

MEXaHHUYECKOM SHEPTrrUU B OTCYTCTBUC CUJI TPCHUS: E = const.
HpeBpameHHe MEXaHHYeCKOH SHEPIruu Mpu HaAJIMIUH CUJIbI TPCHUL.

1.20

[IpocThie MexaHU3MBIL. «30J0TOE IPABUIIO» MEXAHUKHU.
Prryar. Momenr cuiel: M - FL
VYcnoBue paBHOBECHS phlyara:




M +M +..=0
[MonsuxHubIi 1 HenoABWKHBIN O0510ku. KITJ[ mpocThix MexaHU3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

1.21

JlaBiienue TBEPIOTO TEIA.
@opmyiia Ui BBIYMCIICHUS JABJICHHS TBEPIOTO Tena:
F
pP= ch
JaBnenue raza. AtMocdepHoe TaBiIcHUE.
I'unpocratuyeckoe qaBieHUEe BHYTPU KUJIKOCTH.
®dopmyna JUisl BBIYUCIECHUS JaBICHUS BHYTPH KHJIKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['mapaBinuecknii npece

1.23

3akoH Apxumena. opmyna Ay onpeneseHus] BEITAJTKUBAOIIENH CUJIBI, IEUCTBYIOLIEH
Ha TeJIo, TOTPY>KEHHOE B KUJIKOCTh WJIH Ta3:

Fap =PEV

Vcnosue nnaBanus Tena. IlmaBanne CyAd0B U BO3YXOIlJIaBaAaHUEC

1.24

Mexanudeckue KoJjiebaHus. AMIUTMTYNA, TIEPUOa M 4YacToTa Kosebanmil. Dopmyna,
CBSI3BIBAIOIAS YACTOTY M MEPUOJI KOJIeOaHMi:

voL
T

1.25

MaremaTuueckuii W TPYKUHHBIA  MasTHUKU. [IpeBpailieHue SHEpruud  Mnpu
KoJie0aTeIbHOM JBMKCHUU

1.26

3aryxaromue konebanus. Beinyxnennsie konedanus. Pezonanc

1.27

MexaHuuecKre BOJIHBL. HpO,I[OJ'IBHBIe H IMOIICPCUYHBbIC BOJIHBI. HJ’II/IHa BOJIHBI U CKOPOCTb
PacCipoCTpaHCHUs BOJIHBI:

h=v-T

1.28

3ByK. I'poMkocTh M BbICOTa 3ByKa. OTpa)k€HHME 3BYKOBOM BOJIHBI Ha I'paHULE IBYX
cpea. MHdpa3Byk U ynbTpa3Byk

1.29

Ipakmuyeckue pabomoi

N3mepenne cpenHel IIOTHOCTH BELIECTBA; apXUMEI0BOU CUIIBI; )KECTKOCTH IIPYKUHBI,
Kod(QpUIIMEeHTa TPEHUS CKOJIbKEHHs; pabOThl CHIIbI TPEHHUS, CHIIBI YIIPYTOCTH; CpEeIHEN
CKOpPOCTH JIBIDKEHHSI Opycka IO HAKJIOHHOM IIOCKOCTH; YCKOpeHHs Opycka mpu
JBIDKEHHUM 10  HAKJIOHHOW IUIOCKOCTH; YacTOThl M  Hepuoja  KojeOaHui
MaTeMaTH4YeCKOTO MasiTHUKA; YacTOThI U MepHoAa KoJeOaHUIl MPYKUHHOTO MasiTHUKA;




MOMEHTA CHJIBI, JEHCTBYIOIIETO HA pblYar; padOThl CHIIBI YIPYTOCTH IMPHU MOAbEME
rpy3a ¢ IOMOIIBIO HEMOJBIKHOTO OJI0Ka; pabOThI CUIIBI YIPYTOCTH MIPU MOIBEME TPy3a
C TIOMOIIIBIO MOJBMKHOTO OJIOKA.

HccnenoBanue 3aBUCIMOCTH apXUMENOBON CHIIBI OT 00bEMA MOTPYKEHHOM YacTu Tesa
1 OT INIOTHOCTH KHUJIKOCTH, HE3aBHUCHUMOCTHU BLITaHKHBaIOHleﬁ CHJIbI OT MacCChl T€Jia,
CHJIbI TPCHHUA CKOJIBKCHHUA OT CHUJIBI HOPMAJIBHOI'O AABJICHHA W OT poJa IMOBCPXHOCTHU,
CWJIBI YIPYIOCTH, BO3HUKAIOIIEH B MPYXHHE, OT CTENEHU AePOopMallid IPYKUHBI;
YCKOpEHHUs1 OpycKa OT yriia HaKIOHA HaNpaBIISIONICH; meproa (4acToThl) KojeOaHui
HUTAHOTO MajdTHHKA OT JJIMHBI HUTHU, IICpHUOaaA KoeOauuii MNPY’)KUHHOI'O0 MasATHUKA OT
Macchbl TIpy3a M JKECTKOCTH MPYKHHBI;, HCCIEJOBAaHWE HE3aBUCUMOCTH IIEpPHOJA
KoJeOaHUN HUTSHOTO MasTHHUKAa OT Macchl Tpy3a. IIpoBepka ycioBusi paBHOBECHS
ppryara

Qusuueckue a61eHUs 6 npupooe. NPUMEPHI IBWKEHUS C PA3IMYHBIMU CKOPOCTSIMH B
JKUBOW M HEXKUBOU MPUPOJIE, AEUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, IPUINBBI U
OTJIMBBI, JBWKEHHE IUTaHeT COJIHEYHOM CHUCTEMBI, PEAKTHMBHOE JBUKEHHUE IKUBBIX

1.30 OpraHW3MOB, pbIYard B TEJE€ YEJIOBEKa, BIMSHUE aTMOC(EpPHOTO JABJICHUS HA KHUBOM
OpraHu3M, IUIaBaHWE pbIO, BOCIPHUATHE 3BYKOB IKUBOTHBIMH, 3EMJIETPSICCHHE,
CEHCMUYECKHE BOJIHBI, IyHAMH, 9XO0
Texnuueckue ycmpoticmea: CUAIOMETP, NAaTYUKH TIOJIOKEHUS, PACCTOSHUS W
YCKOPEHHUS, JUHAMOMET], TMOITUITHUKH, PAKETHI, PhlYar, MOIBH)KHBIN W HETIO ABMKHBII

1.31 | 0Jyi0KM, HaKJIOHHAS TUIOCKOCTh, MPOCTHIE MEXAaHU3MBI B OBITY, COOOIIAIOIIHECS] COCY/IBI,
YCTPOMCTBO BOJOIMPOBO/IA, TUIPABINICCKUN TIPECC, MAaHOMETP, OapoMeTp, BEICOTOMED,
MOPIITHEBOM HACOC, apEOMETp, IX0JIOT, HCTIOJIb30BaHHUE YIbTPa3BYKa B OBITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIO)KEHHUSI MOJICKYISIPHO-KHHETUYECKOW TEOPHH CTPOCHHUS BEIISCTBA.

2.1 Mogenu  TBEPHOTO, KUIAKOTO M Ta3000pa3HOTO  COCTOSIHMM  BEIIECTBA.
Kpucrannmaeckue u amopdubie Tena

5 JIBmwxkenne vactuil BemecTBa. CBs3b CKOPOCTH JBWKEHHUS YaCTHIl C TEMIIEPATypOH.

' bpoyHoBckoe asuxenue, nuddy3us

2.3 CmauuBaHue U KanWJUISIPHBIE SIBJICHUS

2.4 | TennoBoe pacuIMpeHUE U CKATHE

2.5 | TennoBoe paBHOBECHE

r 6 Buytpennss sneprus. Pabora u Tennonepenaya kak crnocoObl N3MEHEHUs BHYTPEHHEN

' SHEPrUH

2.7 | Bwunapl Temonepeaadu: TEIIONPOBOJHOCTb, KOHBEKLIUS, U3ITyYCHUE
HarpeBanue u oxnaxnaenue ten. KonnuecTBo TEMIOThI. Y IeibHas TEMIOEMKOCTD:

*1 o=em(ty-1)
3aKOH COXpaHEHUsI SHEPTUU B TEIIOBBIX MpoIleccax. Y paBHEHHE TEIJIOBOro OanaHca:

2.9 Ql +Qg 1 =0

2.10 | Hcnapenue u xoHaeHcaius. Mi3aMeHeHne BHYTPEHHENW SHEPTUM B MPOIECCE UCTApEHUS




1 KoHAeHcanuu. Kunenue xxuakoctu. Y nenbpHas TerioTa napooodpasopanus: L = Q/m

2.11 | BnaxHocTh BO3ayXa
[InaBnenue m xpuctasmszanus. M3MeHeHHe BHYTpEHHEH 3HEPIUM IpH IUIABJICHUM U
KpUCTAJIIIM3aluu. Y IebHasl TeMJI0Ta IUIaBJIECHU:
2.12 o)
- m
’ 13 BHyTpeHHsa 3Heprus cropaHusi TOILUIMBA. Y ieibHas TEIUIOTa CrOPaHUs TOIUIMBA: ¢ =
' O/m
2.14 | Tpuniuns! padots! TemnoBbix aurareneil. KITJ[ terioBoro npuraresns
IIpakxmuueckue pabomoi
N3mepenue yaenpHON TEMIOEMKOCTH METAUIMYECKOTO LMIMHAPA; KOJWYeCcTBa
TEIUIOTHI, MOJYYEHHOTO BOJOW KOMHATHOM TemmepaTypbl (UKCUPOBAHHON Macchl, B
5 15| KOTOPYyio omymeH HarpeThli MWIMHJP; KOJMYECTBA TEIUIOTHI, OTAAHHOTO HAarpeThiM
' HWIMHIPOM, TIOCTIE OMYCKaHMS €r0 B BOJYy KOMHATHOM TeMIlepaTypbl; OTHOCUTEIHHOM
BJIQYKHOCTHU BO3/yXa; YAEJIbHON TEIJIOTHI IUIaBJeHUs Jbjaa. MccienoBanue U3MeHEeHUs
TEMIEpAaTypbl BOJBI MpPH PaA3IMYHBIX YCJIOBMSIX; SBJICHHUS TEIJIOOOMEHa IpHU
CMEIIMBAHNH XOJIOJHOM U ropsde BOJBI; ITpoliecca NCIapeHUs
Qu3zuueckue A61eHUs 8 npupode: TOBEPXHOCTHOE HATSXKEHUE U KaWJUISIPHBIE SBJICHUS
2.16 | B mpupone, Kpuctauibl B Tpupoze, uinydeHue CoJiHIA, 3aMep3aHHe BOJOEMOB,
MOpPCKHE Opu3bl; 00pa3oBaHUE POCH], TYMaHa, UHEsI, CHEeTa
Texnuueckue ycmpoucmea: KanWULIpbl, TPUMEPbl HCIOJIb30BAaHUS KPUCTAIUIOB,
2.17 | XKUAKOCTHBIA TEPMOMETP, AATUUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, MapoBas TypOUHA, JBUTaTEIb BHYTPEHHETO CrOpaHUs
3 OJIEKTPOMAT'HUTHBLIE ABJIEHUA
3.1 DnekTpuzanus Tell. [[Ba Buja 3IeKTpuYecKuX 3apsioB
3.2 | BzaumogeiicTBUE 3apsKEHHBIX Tel. 3akoH Kynona
3.3 | 3akoH coXpaHEHUs IECKTPUUECKOIO 3apsiaa
34 Onektpuueckoe mnojne.  Hampsok€HHocTh — anekTpuueckoro  mousist.  IlpunHnoun
' CYIEPIO3UINH IEKTPUUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenu snextpuueckux  3apsaoB. [leficTBUE — AJIEKTPUYECKOro MO  Ha
' aneKTpudeckue 3apsaasl. [[poBOAHUKY U AUIIEKTPUKHU
[TocTrosiHHBIN 3nekTpuueckuit Tok. JlelWcTBust snekrpuueckoro Toka. Cuna Toka.
3.6 | Hamnpskenue.
I=q/t,U=A/
37 DNEKTPUUECKOE COITPOTUBIIEHHE. Y IETBHOE IIEKTPUUECKOE COTIPOTUBIICHUE:!
' R = pl/S
3.8 | 3akon Oma 1 ydactka anekrpudeckoit nenu: I = U/R
IlocnenoBarenpHOE COENMHEHNE IPOBOIHUKOB:
3.9

1, =1, U=U,+U,. R=R,+R,




HapaHHeJIBHOG COCAUHCHHUC ITPOBOJHUKOB paBHOI'O COIMMPOTHUBIICHUS:

U=Ug:I=1+I;R=2.
= = >

F

CMelaHHbIe COCAUHCHM ITPOBOJHUKOB

3.10 | PaGota m MOIIHOCTB NeKTpruUeckoro Toka. A = Ult, P = Ul
3akon Ixoyns — Jlenma:
3.11 0=1I 2 Rt
312 OneiT Dpcrena. MarHuTHOE MoJie IPSMOTO MPOBOJHHMKA ¢ TOKOM. JIMHUM MarHUTHOM
' UHIYKIIAU
3.13 | MaruauTtHoe 1noJje NOCTOSHHOTO MaruuTa. B3anMoaelcTBue MOCTOSHHBIX MarHUTOB
3.14 | eiicTBHMe MarHUTHOIO MOJIl HA IPOBOJIHUK C TOKOM
3.15 | Omprter @apages. SBneHne aneKTpoMaruuTHOM nHAYKIuH. [Ipasuno Jlenma
Ipakxmuueckue pabomoi
N3mepenue >neKTpHUUECKOro COMPOTUBIEHUS PE3UCTOPA; MOILIHOCTU AJIEKTPUUYECKOTO
TOKa; pabOThI JIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHUJIBI TOKa, BO3HUKAIOLIErO B MPOBOJHUKE (PE3UCTOPHI,
316 JIaMIIOYKa), OT HAIPSHKEHUS Ha KOHLIAX MPOBOJHMKA; 3aBUCUMOCTH COMPOTHUBIIEHHS OT
' JUIMHBI ~ TIPOBOJHMKA, IUIOMIAJM €ro IONEpPeYyHOTO CEYeHHs] U YIEeJIbHOIO
COTPOTHUBIICHUSI.
[IpoBepka mpaBuia ISl SJIEKTPUYECKOTO HANPSDKEHUS MPU  TMOCIIEN0BATEIILHOM
COCIMHEHUU TPOBOJHHUKOB; TMpaBuia Ui CHJIBI 3JIEKTPUYECKOTr0 TOKa TMpHU
napajuieIbHOM COSMHEHUH MTPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue sA6leHuUs 6 nNpupooe: DIEKTPUUYECKUE SBICHHs B arMocdepe,
3.17 | DJIEKTpHUYECTBO KUBBIX OPraHW3MOB, MarHUTHOE IOJI€ 3eMJIH, Ipeid MOJOCOB, POIb
MarHuTHOTO TOJIS AJIs1 )KU3HU Ha 3emiie, TIOJISIPHOE CUSIHUE
Texnuueckue ycmpoticmea: 3JIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTar, CUETUHK
318 AIIEKTPUYECKOM  SHEPruu, JJIEKTPOOCBETUTENbHBIE MPUOOPHI, HarpeBaTelIbHbIC
' ANEKTPONPUOOpPHl  (MIPUMEPBI), DIIEKTPUYECKHE MPEAOXPAHUTENH, JIIEKTPOMArHuT,
AJIEKTPOABUTaTENb MOCTOSHHOTO TOKA, TeHEPATOP MOCTOSHHOTO TOKa
3.19 | DnekrpomarHuTHbIe BOJIHBIL. [1Ikana 351eKTpOMarHUTHBIX BOJIH
3.20 | JlyueBas mojuensb cBeta. IIpsimosinHeliHOE pacpoCTpaHEeHHe CBETa
3.21 | 3axon otpaxeHus cBera. [Ilnockoe 3epkano
3.22 | IlpenomieHue cBeTa. 3aKOH NPEIOMIIEHHS CBETA
3.23 | [Mucnepcus cBera
394 JIunza. Xox nyueid B nuH3ze. DokycHoe paccrossHue TUH3bL. OnTHYecKas CUJia JIMH3BI:
' D=1/F
3.25 | TI'ma3 kak onTHueckas cuctema. OnrTudyeckue Npudopbl
396 Ipakmuyeckue pabomol

###Par###113MepeHre onTHYECKO CUIIbI COOMpAroIel JTMH3bI; (POKYCHOTO pPacCTOSTHUS




coOuparomield JUH3bI (0 CBOWCTBY PAaBEHCTBA Pa3MEPOB IpeIMETa U U300paKeHHs,
KOT'J1a TIPEIMET PaCIIOJIOKEH B IBOMHOM (POoKyce), moKa3zaTess IMPEeIOMIICHHUS CTEKIIA.
###Par###llccnenoBanne CBOWCTBA M300paXeHHS, TMOJIYYEHHOTO C  TIOMOIIBIO
coOuparomield JIMH3bI; U3MEHEHHsSI (DOKYCHOTO PACCTOSIHHSI IBYX CJIOKEHHBIX IIHMH3,
3aBUCHMOCTH yIja IIPEJOMIICHHS CBETOBOIO Jyd4a OT YIUIa MAJCHHUS Ha TPaHMIE
«BO3JIYX — CTEKJIO»

Qusuueckue senenus 6 npupooe: 3atmenust Connua u JlyHsl, 1BeTa TeJ, ONTUYECKUE

3.27
sBieHus B atMoc(epe (uBet HeOa, pedpakius, paxyra, MUPaxK)
3.28 | Texnuuecxue ycmpoticmea: 09K, IEPUCKOT, (poToamnmapar, ONTUYECKUE CBETOBOIbI
4 KBAHTOBGIE SABJIEHU A
4.1 | PamuoaktuBHOCTH. Anb(a-, OeTa-, raMma-u3nydeHus. Peakiun anbda-u 6era-pacnana
4.2 | OmnbiTel Pe3epdopna no paccesnuro anbga-vyactull. [lnanerapuas mosiens aroma
4.3 | Cocra atomHOro s1pa. M30Tomnsl
4.4 | Tlepuon momypacriajia aTOMHBIX SI€p
4.5 | Snepubie peakiuu. 3aKOHBI COXPAaHEHUS 3apsIOBOTO0 M MAaCCOBOTO YHCET
Qusuueckue s61eHUsI 8 Npupode: ECTECTBEHHBIM PaTNOAKTUBHBIA (OH, KOCMUYECKHE
4.6 | nydm, paJHOaKTUBHOE W3IyYCHUE TPUPOIHBIX MUHEPAIOB, NEHCTBUE PaIHOAKTHBHBIX
W3JIy4eHUI Ha OpraHu3M 4YeJI0BeKa
47 Texnuueckue ycmpoticmeéa: CHEKTPOCKOI, WHAWBHUIYaJbHBIM JTO3UMETP, Kamepa

Bunbcona, sinepHas sHepreTHka




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VISl YHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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