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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 (enepanbHOi padoyeil mporpaMMbl BOCIIUTAHUS
u Konnenmuu npenoaaBanus yueOHoro npeameta «Dusukay.

Copepxanue mnporpaMMbl 10 (U3MKE HANPABICHO Ha YJIOBJIETBOPEHHUE
NOBBIIEHHBIX 3aIPOCOB O0yYaroUIuXcs, CTpeMsIIUXcs K Oonee riayOoKomMy
OCBOCHUIO (M3MYECKUX 3HAHUM, U Ha (OPMUPOBAHUE €CTECTBEHHO-HAYUHOU
rpaMOTHOCTH oOydyaromuxcs. B mporpamme 1o (Qusnke  yYUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUIAHUPYEMBIM JTUYHOCTHBIM U METANPEAMETHBIM pe3yjbTaTaM 00yUYeHHs, a TaKXKe
MEXIIPEMETHBIE CBSA3W E€CTECTBEHHO-HAYYHBIX yYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢usuke ycraHaBIMBAET pacnpeaeieHre yueOHoro Marepraia
no rogaMm o0y4yeHus (Mo Kiaccam), MpeiaraeT NPUMEPHYIO MOCIIeI0BATEIbLHOCTD
U3Y4YEHUs TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUSI MPEIMETHOTO COJCpKaHUSA U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMXCsl.

[Iporpamma 1o ¢usnke pazpaboTaHa ¢ IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyeil MporpaMMbl IO y4eOHOMY MPEIMETY.

®uszrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
PEeIMETOB, TOCKOJbKY (HU3ndyecKkue 3aKOHBI JI€KAaT B OCHOBE MPOIECCOB H
SBICHUH, W3ydyaeMbIX XUMHEH, OuWosoruedd, acrpoHomuerd u QPU3HIECKOU
reorpaguei, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYIO KapTUHY MHpa,
npenocTaBisieT Haubosnee sICHble 00pasibl MPUMEHEHHS HAydyHOTO METOoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYECHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

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

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

HAYYHO OOBSICHATH SIBIICHHUS,

OIICHWBATh ¥ IOHUMATh OCOOCHHOCTH HAYIHOT'O UCCIIEIOBAHMS;

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
oOpa3zoBaTelbHbIX oOpranusanusx Poccuiickoit ®Dexpepanuu, pealn3yrOUUX



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

Henu u3ydyenust puU3MKM Ha YrIIyOJIEHHOM YPOBHE:

pa3BUTHE HWHTEpPEeca W CTPEMJICHHS OOydYalolUXCs K HAyYHOMY H3yYEHHUIO
MIPUPOJIBI, PA3BUTHE X UHTEIUICKTYadIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

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;

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

dopMupoBaHue TNpeACTaBICHUN O ponu (GU3UKKU AN Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU W TEXHOJIOTHIA;,

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

GopMuUpOBaHHE TOTOBHOCTH K JallbHEHIIEMYy W3yuyeHUI0 (GU3UKH Ha
yriIyOJIEHHOM YpOBHE B paMKaX COOTBETCTBYIOUIMX Mpoduiield oO0ydeHHs Ha
YPOBHE CpeHET0 00111ero 00pa3oBaHuUs.

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

nproOpeTeHre 3HaHUN O JUCKPETHOM CTPOEHUM BEIECTBA, MEXaHUUYECKHUX,
TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

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

OCBOEHHE METO/IOB PEILIEHUs PaCUETHBIX M KAUECTBEHHBIX 3a]a4, TPEOYIOIINX
CO3/IaHHS W HCIOJB30BaHUS (U3MUYECKUX MOJENeH, BKIIOYas TBOPYECKUE WU
MPAKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H;

pa3BUTUE MCCIEAOBATEIbCKUX YMEHUN: HAOMIOJaTh SBICHUS U HU3MEPATH
¢u3nyeckre BETWUYMHBI, BBIBUTATh THIIOTE3bI U MpeaaraTh 3KCIECPUMEHTAIbHbIC
CHOCOOBI UX MPOBEPKH, IUIAHUPOBATH M MPOBOJUTH OMNBITHI, IKCHIEPUMEHTAJIbHbIE
MCCJIEIOBaHMS, aHATU3UPOBATh IMOTYUYCHHbIE JAHHbIE U JIEJIaTh BBIBOJIBL;

OCBOCHHE TPUEMOB paboThl ¢ WHMOpMaIHel (U3NIECKOro COJep KaHMS,
BKJIt0Yasi UH(HOPMALIUIO O COBPEMEHHBIX JTOCTHXKEHUAX (DU3UKHU, UHTEPIPETAIHS U
KPUTHUECKOE OLIEHUBAaHUE HHPOPMAIIHH;

3HaKOMCTBO CcO cepamu MpodhecCHOHATBEHOM EATEIbHOCTH, CBSI3aHHBIMU C
(GU3NKON, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTHXCHHSIX
bu3UYeCKON HayKH.



Ha wusyuenue ¢usuku (yriyOJ€HHBIA ypOBEHb) Ha YpPOBHE OCHOBHOTO
oOmrero o6pazoBanust otBoautcs 340 daco: B 7 kiacce — 102 yaca (3 vaca B
Henemo), B 8 kimacce — 102 gaca (3 ygaca B Heaenro), B 9 kimacce — 136 ygacos (4
yaca B HEJICIIIO0).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJjib B NIO3HAHUM OKPYKAIOLIETr0 MUPA.

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

Oduznyeckue BenuuyuHbl. PasmepHocTh. EnuHuIBI (U3HUECKUX BEIUYUH.
N3mepenue Qusnueckux BenuuuH. OTanoHbl. Duszmdeckue npubopsl. llena
nenenus. [lorpemnocts u3Mepenuii. [IpaBuna Ge3omacHoro Tpyaa npu pabdote ¢
nabopaTopHeIM 00OpyaoBaHUEeM. MexayHapoaHas cuctemMa eauHuil. [lepeBon
BHECUCTEMHBIX eAuHuUIl B equHuibl CH.

Kak d¢wusuka wu Jpyrue ecTeCTBEHHbIE HAayKH HW3y4YalT MPUPOY.
EcrecTBeHHO-HayUHBIH METOJ TO3HAHUS: HAOIIOJCHHE, IMOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBIIKCHUE THIOTE3, SKCIIEPUMEHT 10 TIPOBEPKE TUIOTE3, OOBICHECHUE
HaOMroaeMoro siBjaeHus. Onucanue GU3nIecKux sIBJICHUN ¢ IIOMOIIBI0 MOJIETICH.

Jemoncmpayuu.

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

duznyeckue NpuOOpPHl U MPOIEAypa MPSMBIX HU3MEPEHUN aHaJOTOBBIM U
I ()POBBIM MTPHUOOPOM.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenue 1EHBI IEICHUS MIKaJIbl U3MEPUTEITHLHOTO TprOOpa.

N3mepenne pacCTOSTHUM.

N3mepenue miomanu u 00bEMa. MeTo | majaeTKH.

HN3mepeHne BpeMeHuU.

MN3mepenune 00bEMa )KUAKOCTH U TBEPIOTO TeJa.

Onpenenenue pa3MepoB MalbIX Tell. MeTo psaoB.

[IpoBeneHne wuccaenOBaHUS M0 MPOBEPKE THUIOTE3bl: JAIBHOCTH IOJIETA
apuKa, myIeHHOTr0 TOPU30HTAIIBHO, TeM OO0JIbIle, YeM OOJIbIIe BHICOTA ITyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHHU BelllecTBA.

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

JIBrkeHne dactul] BemiectBa. CBsi3b CKOPOCTU JIBHDKEHHUSI YaCTHUI[ C
Temrieparypoii. bpoyHoBckoe nBmwxkenue. Juddysus. BzammonmeicTBre dacTHIl
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

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



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

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

HaGmonenune nuddysuu.

HaGmonenue siBineHuit, 00BACHIIONUXCS TPUTSHXKEHUEM WM OTTaJIKUBAHUEM
YaCTHUIl BELIECTBA.

Jlabopamopnuie padbomot u onvimot.

OrneHka quaMeTpa aroMa METOJIOM PSI0B (C UcToyib30BaHueM (GoTorpaduii).

OnbIThI 0 HAOIOICHHUIO TEIIJIOBOTO PACHIUPEHUS Ta30B.

OnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.

Paznea 3. [IBu:keHHe U B3aMMO/IeliCTBHE TeJl.

Mexannyeckoe nBuwxeHue. Ilyte u mnepememieHue. PaBHOMepHOe U
HepaBHOMepHOe JaBukeHue. CBOOOJHOE TajeHUE KaK MpPUMEP HEPaBHOMEPHOTO
nerokeHus Ttes. CxopocTh. CpelHsisi CKOPOCTh NP HEPABHOMEPHOM JABUIKCHUHU.
Pacuér nmyTy v BpeMEeHU JABUKEHUS.

I'paduku 3aBucMMOCTEN BEJIWMYWH, ONMHUCHIBAOIIMX JBMkeHHe. OOmme
MOHATUS OO0 OTHOCUTEIBLHOCTH JBIKEHUSA. CIIOXKEHHE CKOpPOCTEH I Ted,
JOBUKYIIUXCS TTApaJIENbHO.

SBneHne wHepuuu. 3aKOH WHepuuH. B3anmoneiicTBue Ten Kak IMpUYMHA
U3MEHEHUs CKOPOCTH JABWXKEHHs Tel. Macca Kak Mepa HHEpPTHOCTH Tejla B
NOCTYNAaTeNbHOM JBHKEHUHU. IlnoTHOocTh BemectBa. CBA3b IUIOTHOCTU C
KOJIMYECTBOM MOJIEKyJd B enuHuie oObéMa BemiectBa. (CMecu U CIUIaBHI.
[ToBepxHOCTHAS ¥ TUHEWHAS TUIOTHOCTb.

Cuita Kak XapakTepucTuka B3aumonaeicTBus Tei. Cuiia ynpyrocTd W 3aKOH
I'yka. M3mepenue cuibl ¢ TOMOIIBIO JUHAMOMETpA. SBIICHUE TATOTEHUS U CUa
TsokecTd. Cuia TsSKeCTH Ha Apyrux IuiaHetax. Bec tena. HeBecomocTs. Croxenue
CWJI, HAPABJICHHBIX MO OJHOM mpsimMoil. PaBHOonelcTByromas cui. Cuia TpeHus.
TpeHue CKONIBXKEHUS U TPEHUE TOKOsA, BA3KOE TpeHue. TpeHue B Mpupoae u
TEXHUKE.

Jemoncmpauuu.

HabGmronenrne MexaHU4ecKoro JBIKEHUS Tena.

N3mepenue ckopocTu MPSIMOJIMHEUHOTO IBUKEHUS.

HaGnronenvie siBeHUsT HHEPIIHUH.

HaGmronenne n3meHeHns CKOPOCTH MPU B3aMMOJICHCTBUA TE.

CpaBHeHuE Macc Mo B3aUMOJICUCTBUIO TEII.

CrnoxeHue cuJjl, HalpaBJICHHbIX IO OJTHON MPSMOM.

Jlabopamopnuie padbomot u onvimol.



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

Onpenenenue cpeaHeld CKOPOCTH CKOJIBKEHHS OpycKa WM IIapuka IIo
HAKJIOHHOU IIOCKOCTH.

OrnpeneneHue MIOTHOCTH TBEPIOTO Tea.

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

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

Paspnen 4. /laBienue TBEPABIX TeJl, dKHIKOCTeil U ra3oB.

Hasnenue. Cuna gaBienusi. CiocoObl yMEHBIICHHS U YBEIMUCHUS TABICHHUS.
JlaBnenue ra3za. 3aBUCUMOCTH JaBJEHHUsI Tra3a OT O00BEMa W TeMIIEpaTyphl.
[lepenaya naBneHusi TBEPABIMU TEJIaMH, XKUJIKOCTAMHU U razamu. 3akoH [lackans.
[THeBMaTHUeCKUE MaIIUHBI.

3aBUCUMOCTh  JIABJICHUS  JKUJIKOCTH  OT  TJIYOWMHBI  TIOTPY>KCHUS.
I'mapocratnueckuit  mapagokc. CooOmiaronuecs cocyapl. [ 'mapaBinueckue
MexXaHu3MbI. Vcnosib30BaHHEe BBICOKUX JABJICHUM B COBPEMEHHBIX TEXHOJIOTHSIX.
Y CcTpoCcTBO BOIOIPOBO/IA.

AtMmocdepa 3emuin u atmocepHoe namieHue. [IpuuuHBI CyliecTBOBaHMS
BO3AymHON o0osoukn 3emnu. OmnbiT Toppuuernnu. M3mepenune aTtmochepHOro
naBiaeHUs. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIEHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[TpubGops! 115 U3MepeHus: aTMOC(EPHOTO TaBJICHHUS.

JlelicTBHE >KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJO. BeITankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cIoBUE BO3HUKHOBEHHUS BHITATKUBAIOILIEH
(apxumenoBoii) cwibl, noarekanue. [InaBanue Ten. Bo3ayxornnaBaHue.

Jemoncmpauuu.

3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHIL.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatomnuecs cocy/bl.

['mnpasanyueckuit mpecc.

[IposBienue nericTBrst aTMOC(HEPHOTO JABICHHS.

Cudon.

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

PaBeHCTBO BBITAIIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue miaBaHus TeN: IJIABAHUE WIIM MOTPYKEHHE Ted B 3aBUCUMOCTU OT
COOTHOUIEHHUS MIIOTHOCTEN TeJa U KUJKOCTH.

Jlabopamopnuie padbomot u onvimol.



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

Onpenenenue BBITAIKUBAOUIENH CHIIBI, IEUCTBYIOLIEH Ha TEJIO, OTPYKEHHOE
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 INIOTHOCTH KUIKOCTH.

KoncTpynpoBaHue apeoMeTpa WM KOHCTPYMPOBAHUE JOJIKU U ONPEIEIICHHUE
€€ rpy30l0AbEMHOCTH.

Paszpnen S. PaGora u MOIIHOCTb. DHEprusi.

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

[IpocTbie MeXaHM3MBI: pblYar, BOpPOT, OJIOK, TOJIUCIACT, HAKJIOHHAS
IJIOCKOCTh, HOXKHUYHBIN MexaHn3M. MoMeHT cuiibl. PaBHOBecue poluara. [IpaBuio
MoMmeHTOB. [IpumeHeHue mnpaBWia paBHOBeCHs pblyara K OJ0Ky. «30I50TO€
npasBmiio» mexanuku. KIIJl npocteix MmexanusmoB. [IpocTbie MexaHU3MBbI B OBITY,
TE€XHHUKE, )KUBBIX OpraHU3Max.

Mexannyeckass dHeprus. KuHeTMdeckas M NOTEHUHAIbHAS JHEPIUSAL.
[IpeBpalieHne 0JTHOrO BUJIa MEXAHUYECKOW YHEPTUU B IPYroi. 3aKOH COXpPaHEHHUS
Y [IPEBPALLCHUS YJHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IprmMepsl IPOCTBIX MEXAaHU3MOB.

Jlabopamopnuie pabomot u onvimot.

HccnenoBanne ycioBUM paBHOBECHS pblyara.

Namepenne KIIJ[ HakKITOHHON NIIOCKOCTH.

W3ydenue mpaBuiia pbryara Ajsi HOJBUKHOTO U HEMOJBUKHOTO OJIOKOB.

Omnpenenenune KIIJI moaBmkHOTO U HEMTOABHKHOTO OJIOKA.

Omnpenenenue pabOTHI CHIIBI YIPYTOCTU MPU HNOIBEME IPY30B MPHU MOMOILH
MIOJIBM>KHOT'O OJI0Ka.

N3ydenne 3akoHa COXpaHEHHSI MEXAHUYECKON SHEPIUU.

8 KUIACC

Pa3nen 6. TensioBble siBJIeHMS.

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BemecTBa. Macca W pa3mepbl aTOMOB W MOJIeKyd. ONBITHI, MNOATBEPKAAIOIINAEC
OCHOBHBIE TMOJIOKEHUS MOJIEKYJIAPHO-KUHETUUECKON TEOPUH.



Mopenu TBEPIOro, >KHMIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucraminueckue u amopdusie Tena. I'pageH — HOBBI MaTepuan A HOBBIX
TeXHOJIOTUN. TEeXHOJIOTUM TMONYyYEHHUs] HUCKYCCTBEHHBIX aiMa3oB. OObsCHEHUE
CBOMCTB T'a30B, )KUAKOCTEU U TBEPABIX TEJ HA OCHOBE IOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYEeCKOW Teopuu. [[OBEpXHOCTHOE HATSKEHHE, CMAaYMBAHUE, KAIIWLISPHbBIC
sABJICHUS. TEIIOBOE pACHIMPEHHUE U CKATHE. 3aBUCUMOCTh JABJIICHUS ra3a oOT
o0BéMa, TeMnepaTypsbl.

Temnepatypa. CBsi3b TeMmepaTypbl CO CPEIHEN KHWHETHYECKON HHEpruei
TEIUIOBOTO JBMXKEHUS YacTUll. TemnepaTypHbIC IIKaJIbI.

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

KonnuecTBo TeruioTel. YenbHas TEIUIOEMKOCTh BeEIecTBa. TeruiooOMeH H
TEIUIoBOE paBHOBecue. 3akoH HpioToHa-Puxmana. YpaBHeHnue tersioBoro OanaHca.

[InaBneHue u OTBEpACBaHUE KPUCTANIMUYECKUX BEUIECTB. Y A€IbHAS TEIIOTA
miaBieHus. [lapooOpa3zoBanue u kouaeHcanus. Mcnapenue. Kunenue. Y aenbHas
TEIJoTa  MapooOpa3oBaHUsA.  3aBUCUMOCTh  TEMIEPATypbl  KUIEHUS  OT
atMocepHoro paBieHus. HachbllleHHBIH W HEHACHINIEHHBIA Tap. BraxkHoCTh
BO3/lyXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIOTa CTOPAHUS.

[Tpunuuner paboTel TermnoBeiX aurateneit. KIIJ[ TemoBoro aBuratesns.
TennoBele OBHUratend W 3allUTa OKpPYXKarIlel cpeapl. TemnoBble HOTEpH B
TEIJIOCETSX.

3aKOH COXpaHEHHUsI U MPEBPAILCHHS SHEPrUM B MEXaHMYECKHUX M TEIIOBBIX
npolieccax.

Jemoncmpayuu.

Ha6mronenrne OpoyHOBCKOTO JIBUIKECHHUS.

Ha6monenne nuddysun.

HaGmronenne sBICHWI TOBEPXHOCTHOTO HATSHKCHHS, CMadyMBaHUS U
KalWJUISIPHBIX SIBJICHUN.

HaGmroenre TemioBoro pacumpeHus Tel.

W3meHenne naBlieHHWs ra3a MPU W3MEHEHHH O0bEMa W HATrPEeBAaHWUU WM
OXJIAXKICHUU.

[IpaBuna n3mMepeHus: Temneparypsl.

Bunbr Teronepenayn.

OxutakieHre Ipyu COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiiieHHH pabOThl BHEIIHUMH CUJIAMHU.

CpaBHEHME TEIUTOEMKOCTEN PA3JINYHBIX BEUIECTB.



HaGmonenue kunenus.

HaGmtoneHne nocTosHCTBA TEMIIEPATYPhI MPU TIABJICHHH.

Mopenu TennoBbIX JBUTATEIEH.

Jlabopamophule padbomot u onvimot.

OMbITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.

OnbIThI IO BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIM caxapa.

N3Mmepenne TteMnepaTypbl MpU TOMOIIM JKHUAKOCTHOIO TEPMOMETpa U
JNaTYrKa TEMIEPATYPHI.

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

OmnpeneneHue JaBieHUs BO3IyXa B OaJIOHE HITTPUIIA.

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

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

HaGmionenne w3MeHEHUsT BHYTPEHHEW OJHEpPruM Tella B  pe3yJsibTaTe
TeIIonepe1aun U paboThl BHEITHUX CHIL.

UccnenoBanue sBJICHUS TEIUIOOOMEHA TMPU CMENIMBAHUM XOJIOAHOM U
ropsiueu BOIBI.

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

Ornpenenenne MOITHOCTH TETUIOBBIX MOTEPH (3aKk0oH HproToHa-PrxmaHna).

Ornpenenenue yneibHOW TEINIOEMKOCTH BEILECTBA.

UccnenoBanue npouecca ucnapeHusl.

Ornpenenenne OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Ornpenenenue yneabHONW TEIUIOTHI MIABICHUS JbA.

Pa3znen 7. JinekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Tena. JBa poma 3ieKkTpuyecKux 3apsaoB. B3aumoneilicTBue
3apsKeHHBIX Tell. 3akoH Kyrnona.

Onektpuueckoe mnozie. Hanpsok€HHOCTH 3nekTpudeckoro mnodisa. IlpuHiun
CYNEpPHO3ULUHU dIEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snexktpuyeckux 3aps/ioB. DJIEMEHTApPHBIN ANEKTPUUECKUN 3apsi.
Crpoenue aroma. IIpoBOJHMKH, JHUPIEKTPUKKA U MOJYIPOBOJHHKU. 3aKOH
COXPaHEHUsI ANEKTPUUECKOrO 3apsaa.

DONEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
HNcTouHMKM TOCTOSHHOTO TOKa. JIeMCTBHUS SIEKTPUYECKOTO TOKa (TEIIoBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUYECKHUI TOK B METAIIJIAX, )KUAKOCTSIX U ra3ax.

Quektpuyeckas 1nenb. Cuna Toka. IJIEKTPUUYECKOE HANPSIKEHUE. AMIIEPMETP
Y BOJBTMETP B LEMH MOCTOSTHHOrO TOKa. CONpOTHUBIEHUE MPOBOJHUKA. Y AEITBHOE



CONPOTHUBIICHUE BellecTBa. 3akoH OMa 1t ydactka nenu. [locnenoBaTenbHOE U
MapajiyieIbHOE COEUHEHNE TPOBOAHUKOB. DJIC B 1€ MOCTOSIHHOTO TOKA. 3aKOH
Oma mia nonnou nenu. IlpaBuna Kupxroga. Pacd€r mpocThIX AIEKTPHUUECKHX
uenen. HenmnHenHbIe 3J1EMEHTBI.

PaGota u MOIIHOCTH SJEKTPUUECKOro Toka. 3akoH Jxoyns-JIenna.
DnexkTpudecKue ey U MOTpeOuTeNH dIeKTpuIeckoil aneprun B 0biTy. KopoTkoe
3aMbIKaHUE.

[TocTtossHHble  MarHuThl.  B3auMonencTBHE  TMOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3HaY€HUe JJIs KU3HU Ha 3eMlie.
OmnbiT Opcrena. MarHutHoe moJsie  3JeKTpuueckoro Toka. OnbelT  Ammepa.
[IpruMeHeHne BIEKTPOMArHMTOB B TEXHUKE. JleliCTBME MAarHMTHOrO TOJdSl Ha
npoBOAHUK ¢ TokoM. Cuna Amnepa u  omnpeaeieHue €€ HalpaBJICHUS.
DJIEKTPOABUTATENIb TMOCTOSIHHOIO TOKa. lCHONb30BaHUE 3JIJIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOMUCTBAX M HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue snekTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.
DIIEKTpOreHepaTop. Crioco0mI MOJTyYEHUSI AIEKTPUUECKOU SHEPIUHU.
DONEeKTPOCTAHIIMM Ha BO300HOBIISIEMBIX MCTOYHHUKAX DSHEPTUU. DKOJIOTUYCCKUE
POOJIEMBI SHEPTETUKHU. TOTITMBHBIE AJIEMEHTHI U JIEKTPOMOOUIIH.

Jemoncmpayuu.

DJIeKTpU3aLus TeI.

JIBa poja 3JIEKTPUYECKUX 3apsAJI0B U B3aUMOJICVCTBUE 3apsKEHHBIX TEJI.

YCTpOMCTBO U IEMCTBUE JIEKTPOCKOIIA.

DneKTpocTaTuyecKasl MHIYKIIHS.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.

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

[IpoBOAHUKH U TUDIICKTPUKH.

HcTouHnky NOCTOSTHHOTO TOKA.

JIeCTBUA 3IIEKTPUUYECKOTO TOKA.

DNEKTPUUECKUN TOK B KHJIKOCTH.

["a30BrIi1 pa3psn.

N3Mepenue cuitbl TOKa aMIepMeTpoM.

N3Mepenne 31eKTpUIeCKOro HANPSIKEHNUS BOJIbTMETPOM.

PeocraTt u MaraszuH conpoTUBIEHUM.

B3anmopelicTBre NOCTOSIHHBIX MATHUTOB.

MoaenupoBaHue HEBO3MOKHOCTH Pa3EICHHUS MTOI0COB MarHuTa.

MoenupoBaHue MarHUTHBIX ITOJIEN MOCTOSIHHBIX MarHUTOB.

OnsIT Opcrena.

MarsurtHoe 1oJjie ToKa. DJICKTPOMarHuT.



JlercTBME MAarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DJIEKTPOJABUraTENb MMOCTOSHHOTO TOKA.

Omnerter @apages.

DJIEKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnuie padbomot u onvimot.

OnpiTel 1O HAOJIONCHUIO DSJIEKTPU3ALMHU TeJl MPU CONPUKOCHOBEHHH H
MHIYKLUEH.

HccnenoBanne OEUCTBUA  JIEKTPUYECKOTO IO Ha IPOBOAHUKUA U
TUDJIEKTPUKH.

COopka 1 ucTbITaHUE NEKTPUUECKON LEMU MOCTOSIHHOTO TOKA.

NccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, IPOTEKAIOIIET0 YEpe3 PE3UCTOP, OT
HaIIPSKEHUs Ha PE3UCTOPE U COMPOTUBIICHUS PEZUCTOPA.

OnbITEL, IEMOHCTPUPYIOLIME 3aBUCUMOCTb JJIEKTPUUECKOTO CONPOTHUBIEHUS
IPOBOJIHUKA OT €0 JJIMHBI, IUIOMAX [TONIEPEYHOT0 CEYEHN U MaTepHaa.

Ornpenenenue ynelbHOro CONPOTUBIICHUS ITPOBOIHHKA.

[IpoBepka mpaBHJIa CJOXKEHHMS HANpPSDKEHUHW TPU  IOCIEAO0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mnpaBuia g CUJIbl TOKAa MpPH NApPaLUICIbHOM COEAWHEHUHU
PE3UCTOPOB.

Omnpenenenue I/{C 1 BHYTPEHHETO CONPOTUBIICHUSI NICTOYHUKA TOKA.

[Tposepka npaun Kupxroda.

[IpoBepka BrinoJHEHUs 3aKoHa OMa [1J1s1 TTOJTHOM LIETIH.

N3ydeHne BOJIbTAMIEPHBIX XapaKTEPUCTUK HEIMHEHHBIX 3JIEMEHTOB (JIAMIIbI
HaKJIMBaHUS WIW MOJTYIPOBOJIHUKOBOTO THOJA).

Omnpenenenue pabOThI AIESKTPUIECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.

Ornpenenenne MOUTHOCTH 3JIEKTPUUYECKOTIO TOKA, BBIACIISIEMOI HA PE3UCTOPE.

Onpenenenue KIIJ narpesatens.

HccnenoBanre MarHUTHOTO B3aUMOAEHCTBHUS IOCTOSIHHBIX MATHUTOB.

N3ydeHre MAarHUTHOTO MOJISl TOCTOSHHBIX MarHUTOB MPHU UX OOBEIUHEHUH U
pa3ieiIcHUH.

HccnenoBanne AeUCTBUSA AIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.

OnBIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJEHUCTBHS KATYIIKHU C
TOKOM W MarHuTa OT CHWJIbl U HaMpaBJICHUS TOKA B KATYIIKE U OT HAJIMYMS
(OTCYTCTBUS) CEpPICUHHKA B KATYIIIKE.

N3yuenne neicTBrs MAarHUTHOTO TOJISI HA MIPOBOJIHUK C TOKOM.

KonctpyupoBanue u uzydueHue paboThl JJIEKTPOIBUTATEIIS.

N3smepenne KII/] anekTpoaBUraTeIbHOM yCTAaHOBKH.

OneITbl 1O  HCCHEAOBAHUIO  SIBJICHUS JJIEKTPOMArHUTHOW MWHIAYKLMU:
WCCIIEIOBAHUE U3MEHCHUW 3HAYEHHUS U HAIPABJICHHS MHIYKIMOHHOTO TOKA.



9 KUIIACC

Paznen 8. Mexanuueckue siBJ1eHHUS.

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

BekTopHble BEIMUMHBI, ONEPAIIMU C BEKTOpAMU, IPOCKLIMHU BeKTOpa. Pagunyc-
BEKTOP MAaTEpUAIBHOM TOYKH, MEPEMEIICHUE Ha IJIOCKOCTH. PaBHOMEpHOE
NpsSIMOJIMHENHOE  JBWXKEHUE. HepaBHOMEpHOE TPSMOJHUHEHHOE JIBUKCHUE.
Cpennsis 1 MTHOBEHHas CKOPOCTh TeJla MPU HEPABHOMEPHOM JIBUKEHHH.

Yckopenue. PaBHOYCKOPEHHOE TMPSIMOJUHEWHOE JBUKEHHUE. Y CKOPEHHUE
cBoOOoHOTO maaeHus. OnbITh ["anumnes.

I'paduueckas uHTEpHpeTalvs YCKOPEHHS, CKOPOCTH, MPOUJAEHHOTO MYyTH U
nepeMeNIeHUst AJ1sl IPSIMOJIMHENHOTO ABUKECHUS.

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

JIBueHue 1o OKpyHOCTHU. JIMHEHAast CKOPOCTh, YIiloBasi CKOPOCTh, IIEPUOJ
¥ 4acToTa OOpaIlleHHs NMPYU PaBHOMEPHOM JIBUKEHUHU M0 OKPYKHOCTU. CKOPOCTh U
YCKOPEHHE TIPU JIBUKEHHUH IO OKPYKHOCTH.

Bekrop cuibl. PaBHOAEHCTBYIOMIAs CUIIA.

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

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

JIBUKeHue TeJ 0 OKPYKHOCTH MO JEUCTBUEM HECKOJIBKUX CHJL.

3akoH bepnynnum um nogbpéMHas cuna Kpbuia. COBpEMEHHbBIE JIETAaTElbHbIC
amraparsl, CyJa Ha TOABOAHBIX KpBUIbSAX, AaHTUKPHUIO Ha CKOPOCTHBIX
aBTOMOOWISX. J[BIDKeHHE TT0e3/1a Ha MarHUTHOM MOJTYIIIKE.

Cuia TSKECTM M 3aKOH BCEMUPHOIO TATOTEHUA. [[BHIKEHHE Tel BOKPYT
IrpaBUTAlMOHHOIO IIeHTpa (B ToM uucie 1aHeT Bokpyr Connna). Ilepsas
KOCMHUYECKas CKOpOCcTb. HeBECOMOCTh U mepErpy3KH.

PaBHOBecue matepuaibHOW TOYKU. AOCOIIOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tema. M3menenme wmnynesca. Mmmynbec cumnel. Yopyroe wu
HEynpyroe B3auMOJCHCTBHE. 3aKOHbI H3MEHEHHSI U COXPAHEHHSI HMMITYJIbCa.
PeaktrBHOE IBHXKEHHUE.

Mexannueckass paboTta ¥ MOIIHOCTh. PaboTa cull TSXKECTH, YNPYTrOCTH,
Tperusi. CBsi3b dHEpruu U padboThl. [loTeHIMaNbHAS SHEPTHUS Tea, MOAHATOTO Ha
MMOBEPXHOCTHIO 3eMIH. [IoTeHIIManpHas sHeprus cxaTou npyxunbl. Kunertnueckas
sHeprud. TeopeMa O KMHETUYECKOW JHEPrUMU. 3aKOH W3MEHEHUS U COXPAHCHUS
MEXaHUYECKON SHEPTUH.



Jemoncmpayuu.

HaGmioneHne MexaHW4YecKoro JBHXKEHHSI Tella OTHOCHUTEIBbHO Pa3HBIX Tel
OTCYETA.

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

N3mepenune ckopocTy U YCKOPEHUSI PSIMOJIMHEITHOTO JIBUXKEHMUS.

UccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

HaGmronenue nBuxkeHus Teia 1o OKpy>KHOCTH.

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

HaGmonenue paBHOBecHs Tel, CBOOOJHOTO MaJeHUs, KOJIeOaHUsI MasiTHUKA B
WHEPIMATIBLHBIX CUCTEMAX KaK MOATBEPKACHNUE MPUHITUIIA OTHOCUTEIILHOCTH.

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 SJHEPTUU NPU B3AUMOJICUCTBUU TE.

CoxpaHeHue UMITyJIbca MPU a0COIIOTHO HEYNIPYTOM B3aUMOICHCTBHH.

CoxpaHeHue UMIyJbca Py YIPyroM B3anMOJIEUCTBUU.

HaGmronenre peakTUBHOTO IBHXKEHHUS.

CoxpaHeHue SHepruu rnpu cBOOOTHOM IaJIEHUU.

CoxpaHeHue SHEepruu Ipyu ABUKEHUH TeJla MO AEHCTBUEM IPYKHUHBIL.

Jlabopamopnuie pabomot u onvimot.

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

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

Onpenenenue yYCKOpEHHsS Tela IpPU PAaBHOYCKOPEHHOM JBUIKEHHUM 10
HAKJIOHHOM IUIOCKOCTH.

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

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

HccnenoBanne NBWKEHUS Teja, OPOIIEHHOTO MO/ YTIIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTH  CHJIbl  TPEHHUSI CKOJBXKEHUS OT  CHJIbI
HOPMAaJbHOTO AaBJICHUS.

Omnpenenenue Ko3ppuureHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTA NPYKUHBI.



UccnenoBanne 3aBUCUMOCTH CUJIBI YIIPYTOCTH, BOSHUKAIOIIEH B IPY>KUHE, OT
CTerneHu JeopMau npy>KUHBbI.

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

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

Pasznen 9. Mexanu4yeckue Koj1e0aHUs U BOJIHBI.

KonebarenpHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKKU KOJECOAHUN: IEPHO/I,
4yacToTa, aMmIuMTyAa. lapMoHHueckue KoneOaHus. 3aTyxarolue KojeOaHus.
Brinyxnennbie konebanus. Pe3onaHnc.

Marematnuyeckuii U TNPYKUHHBIM MasATHUKHU. [IpeBpaienue sHeprum Ipu
KOJIe0aTeIbHOM JBUYKCHUH.

Mexannyeckue BoOJHBI. [IpogonbHbIE W TONEpedHble BOJHBL. (CBOWCTBA
MEXaHUYECKUX BOJH: uHTepdepeHius u qudpaxius. J[J1MHa BOTHBI M CKOPOCTH €€
pacnpocTpaHeHus. MexaHU4eCKUe BOJHBI B TBEPAOM TeJe, CEICMUYECKUE BOTHBI.

3Byk. PacnpocTpaHenne u oTpakeHuE 3ByKa. [ pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. WMHbpasByk u ynbTpa3Byk. Vcmons3oBanue
yJIBTPa3ByKa B COBPEMEHHBIX TEXHOJOTHUSIX.

Jemoncmpayuu.

HaGmonenne xoneGaHuii Ten TMOA JNEUCTBHEM CHJIBI TSKECTH W CHJIBI
YIPYTOCTH.

HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TPy KUHE.

HaGnronenrie BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.

PacnpocTpaneHnne npogoJibHBIX U MMONEPEYHBIX BOJH (HA MOJAEIH).

Ha6monenune naTepdepeHinu u 1udpakiiui BOJH Ha ITOBEPXHOCTH BOIBI.

HaGmroenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHUM pe30HAaHC.

Jlabopamopnuie pabomot u onvimot.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOaHUN MAaTEMATHIECKOTO MasiTHUKA.

Omnpenenenne 4acTOTHI U MEPUO/Ia KOJIEOaHUHN PYKUHHOTO MasiTHUKA.

HccnenoBanne 3aBUCMMOCTH MEPUOJIA KOJIEOAHUW rpy3a HA HUTU OT JJIMHBI
HUTHU.

HccnenoBanne 3aBUCMMOCTH TIepHOa KoJeOaHUM MPY>KUHHOTO MasiTHUKA OT
MAacCChI Tpy3a.

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

OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh MEPUOJIa KOJICOAHUI Py KUHHOTO
MasiTHUKA OT MaccChl Ipy3a U KECTKOCTU MPYKUHBI.

N3mepenne yckopeHus CBOOOIHOTO TaICHUS.



Paspnen 10. DiieKTpOMarHMTHOE 110JI€ ¥ JJIEKTPOMATHUTHbIE BOJHBI.

ONEKTPOMArHUTHOE  MOJie.  OJIEKTpOMarHuTHele  BOiHbBL.  CBoOMCTBa
ANEKTPOMArHUTHbIX BOJIH. IlIkama »IeKTpOMarHUTHBIX BOJIH. [cmosb3oBaHue
DIEKTPOMArHUTHBIX BOJIH JUIA COTOBOW CBsA3W. Panmonoxanms. Kocmuueckas
CBSI3b.

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

Jemoncmpayuu.

CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJIH.

WNnTtepdepenuus u nudpakxius cBera.

Jlabopamopnuie padomut u onvimot.

N3yyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOMJIBHOTO
TenedoHa.

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

Pa3zpnen 11. CBeToBbBIC IBICHUSA.

JlyueBass Mozenb CBETa M TE€OMETpUYECKas ONTUKa. VICTOYHMKHM CBeTa.
[IpsmonuueliHoe pacnpocTpaHeHue cBeta. 3atMeHuss ConHna wu o JIyHBL
Otpaxenue cBera. [lnmockoe 3epkano. 3akoH oTpaxeHus csera. llocTpoenue
nN300pakeHni, CHOPMHUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBera. 3aKOH MpesoMiieHUs cBeTa. [loiHOe oTpakeHue cBerta.
Hcnonp30BaHue MOJHOTO OTPAXKEHUS B ONTHYECKUX CBETOBOJIaX, ONTOBOJIOKOHHAS
CBSI3b.

Jlunza, xoxm nyued B JuH3e. Dopmyna TOHKOM JuH3BL. llocTpoeHue
n3o0pakeHuid, CHOPMUPOBAHHBIX TOHKOW JuH30M. OnTHueckas cUCTeMa
dotoamnmapata, MUKpOCKONa H Teieckomna. [7a3, kKak onTudeckas cucTema.
brnn3opykocTh U JaIbHO30PKOCTb.

Paznoxenune Oemoro cBera B crmekTp. Oneitel HeloTona. Cnokenue
CIEKTpaJIbHBIX IIBETOB. J(Hcnepcus ceera.

Jemoncmpauuu.

[IpsAmonHEHOE pacIpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHUN B IJIOCKOM 3€pKaJe.

[Ipenomnenue cBera.

OnTuyecknii CBETOBO/.

Xop nydelt B coOuparoiieit JnH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnue n300pakeHUI C TOMOILBIO JTUH3.

[Tpunuun neicTBusa goTtoamnmnaparta, MUKPOCKOIA U TEIECKOIA.

Mopens rnasa.



Pa3noxenue 0enoro cera B CHEKTP.

[Tonyyenue Oenoro cBeTa Npu CI0KEHUH CBETA Pa3HbIX I[BETOB.

Jlabopamophule padomot u onvimot.

NccnenoBanne 3aBUCUMOCTH YIVIA OTPAKEHMS 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. HykmonHas wmopaens artomHoro snpa. HW3otombsl. 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. CBA3bp Macchl W dHEpPruM. Peakiuu 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.

HaGnroenrie CrutoniHpIX ¥ THHEWYAThIX CIIEKTPOB U3TyUCHUS.

NccnenoBanne TPeKOB: U3MEPEHHE SHEPIHU YACTUIIBI IO TOPMO3HOMY MYTH
(o dhoTorpadusm).

N3mepenne paanoakTHBHOTO (hOHA.

IToBTOPHUTEILHO-0000 1A U MOTYJIb.



[ToBTOpHUTENHEHO-0000IIAIONTNIT MOTYTb TIPEIHA3HAYEH ISl CUCTEMATHU3aluN
u  0000mIeHUsT MPEIMETHOrO  COACPKAHUST U OMbITa  JESTEIbHOCTH,
MPUOOPETEHHOIO NPH M3YYEHHHM BCEro Kypca (hU3MKU YIIIyOJIEHHOrO YPOBHS, a
TaKXKe JJIs1 HOJATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY dK3aMeHY Mo (pru3uKe.

B mporecce wu3yueHus MAHHOTO MOJIYJNS PEATIM3YIOTCS U TOIYy4aroT
JanbHEeHIIee pa3BUTHE YyueOHBIE JCHCTBHS, OOECIIEUMBAIONINE JIOCTIKEHUE
OpPEeIMETHBIX M METalpeJIMETHBIX pe3yabTaToB o0O0y4deHus, (OPMUPOBAHUE
€CTECTBEHHO-HaYYHOH IPaMOTHOCTH: OOBSICHEHUE U OMHCaHUE SBJICHUI HA OCHOBE
npuMeHeHUs] (PU3NYEeCKUX 3HAHUH, WCCIENOBATENbCKUE NCUCTBUS (BBIIBHUIKCHHE
THIOTE3, MMOCTAHOBKA IENIM M TUTAHUPOBAHHE HWCCIICOBAHMS, aHAW3 JAHHBIX H
MOJTyYeHHE BHIBOJIOB).

[IpennmoutuTenbHOM  QOPMON  OCBOCHHST MOMAYNS  SIBISCTCS MPAKTHKYM,
porpamma KOTOpOTO BKIIOUYAET:

pellieHre 3ajad, OTHOCSIIMXCS K pa3ludYHBIM pas3ielaM M TeMaM Kypca
(Gu3MKH, B TOM YHCIIE 3a]]a4, MHTETPUPYIOIINX COJEpKaHUE PA3HBIX Pa3/IciioB;

BBITTOJTHEHHE JTA0OOPATOPHBIX padOT M OMBITOB (BKJIOYasi pabOTHI U OIBITHI U3
NepeyHel K paszienamM Kypca) B YCIOBHSX CaMOCTOSITEIIBHOTO TUTAHUPOBAHUS
NPOBEJICHUS UCCIICJIOBAHUS, BBIOOpA U OOOCHOBAHMS METOJIa M3MEPEHUS BEINIHH,
CcOOPKHU IKCTIEPUMEHTAIbHON YCTaHOBKH;

BBITMIOJTHEHUE MTPOOJIEMHBIX 33/IaHUN MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3amaHusl TO EeCTECTBEHHO-HAYyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ rPyIIOBBIMU WIM UHIUBUIYATbHBIMH MPOEKTAMHU, CBI3AHHBIMU C
coliepkaHueM Kypca (pu3ukm.

N3yuenue moBTOPUTETHHO-0000IIAIONIET0 MOMYISI MOXKET 3aKaHYMBAThCS
IIPOBEJICHUEM JHATHOCTUYECKON paboThl 3a Kypc (U3HKK YriyOJaE€HHOTO ypOBHS,
BKJTIOUAIOIIEH 3aJjaHUsl Pa3HOTO YPOBHS CIIOKHOCTU. Pe3ynbTarhl BBITIOJHEHHUS
JAMarHOCTUYECKONW pabOThl MOTYT MOKa3bIBaTh CTENIEHb TOTOBHOCTH O0YYaIOLIUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHy 10 (u3MKe, a TaKxke
CBUJIETEIBCTBOBATH O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAyUYHON 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)KCHHUE TUIHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB.

JIMUYHOCTHBIE PE3YJIbTATBI

B pesynbraTe u3ydenus puznku Ha ypOBHE OCHOBHOI'O 0OIIEro 00pa3oBaHUs
y obOyuyatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJIbTaThl B
YaCTH:

e I)nampuomuuecxkozo eocnumanus:

MPOSIBJICHUE MHTEpPeca K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3YecCKol HAYKH;

IIEHHOCTHOE OTHOIIICHHE K JOCTHYKCHUSM POCCUMCKUX YUEHBIX -(DU3UKOB,;

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

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXKJICHHH OOIIECTBEHHO 3HAUYUMBIX
U 3TUYECKUX MPOOJieM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM TOCTHKEHHI
[1)76370 478

OCO3HAaHHWE BAXKHOCTH MOPAIbHO-3TUUYECKUX NPUHIUIIOB B AEATEIBHOCTU
YYEHOTO;

e 3)acmemuueckozo 60CRUMAHUA:

BOCTIPUSATHE ICTETHUYECKUX KauyecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOIO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;

e 4)uyennocmu Hay4H020 NOZHAHUA:

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

OpUEHTAIMS B JESATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4HBIX
MpEeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIBL;

pa3BUTHE HAay4YHOU JI00O3HATENPHOCTH, HMHTEpEca K HCCIEI0BATEIbCKOM
NEeATEIbHOCTH;

e 5)popmuposanusn Kynbmypel 300p06bsa u IMOUUOHAIbHO20 ONA2ONOTIYYHUA:

OCO3HAHHWE IIEHHOCTH Oe3omacHoro oOpa3a KW3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTHM MpaBuUil OE30MaCHOrO TMOBEJACHUS Ha
TPaHCIOPTE, Ha JOpPOrax, C HJIEKTPUYECKUM M TEIJIOBBIM OO0OpYJOBaHHEM B
JOMaITHUX YCITOBUAX;

c(hOpMUPOBAHHOCTh HaBbIKa peQeKCUuM, NpPU3HAHHE CBOEro IpaBa Ha
OIMOKY U TAKOTO e MpaBa y Ipyroro 4eJIOBEKa;



e 6)mpyo0o6oco eocnumanus:

aKTUBHOE YyYacTHE B pEUICHUHM NPaKTHUUYECKUX 3a7ad (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 TTOCJICICTBUH ISl OKPY>KAIOIIEN Cpe/ibl;

OCO3HAHUE TJI00ALHOTO XapaKTepa SKOJOTHYECKUX MpoOJieM U TyTeu ux
pelieHus;

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

NOTPeOHOCTh BO B3aUMOJICUCTBUU TPU BBHITIOJIHEHUU HCCIICIOBAHUN U
POEKTOB (PU3NUECKON HANIPABICHHOCTH, OTKPHITOCTH OIBITY U 3HAHUSM JIPYTHUX;

MOBBIIIICHUE YPOBHS CBOEH  KOMIIETEHTHOCTH Yepe3 MPaKTHYECKYIO
NEeSATeIbHOCTb;

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

OCO3HaHHE Je(UIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00J1acTU
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IUIAHUPOBAHUE CBOETO PAa3BUTUS B TPUOOPETEHHH HOBBIX (HU3MYECKUX
3HAHUM;

CTPEMJIEHUE aHAJIU3UPOBATH U BBISBJISATH B3AUMOCBS3HU MIPUPOJIbI, O0IIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOIB30BaHNEM (QU3HUECKUX 3HAHUI;

OILICHKA CBOMX JCWCTBUHW C YYETOM BIMSHHUSA Ha OKPYXAKOIIYI Cpeny,
BO3MOYKHBIX TJI00ATBHBIX MTOCIJIEICTBHIA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OcBOEHHS MporpaMMbl MO (HU3MKE HA YPOBHE OCHOBHOTO
oO1mrero odpa3oBanus y o0ydaromierocsi 0yayT copMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOUAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBHS,
KOMMYHUKAaTHUBHbIE  yHHMBEpCaJbHble  yuyeOHblE  JCHCTBUS,  PEryJISITUBHbIC
YHUBEpCAJIbHbIE YUEOHbBIE JIEUCTBUSI.

ITo3HaBaTe/IbHBIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruueckue AeicTBUS:
BBIABISATH M XapaKTEpPU30BaTh CYIIECTBEHHBbIC MPU3HAKU OOBEKTOB
(sBneHU), K1acCU(ULIMPOBATH UX;



BBISIBJISITh 3aKOHOMEPHOCTU U MPOTHUBOPEUHS B paccMaTpUBAEMbIX (akrax,
JAHHBIX U HAOJMIOEHUAX, OTHOCAIIMXCA K (DU3UUYECKUM SIBJICHUSIM;

BBISIBJISITE MPUYMHHO-CIEACTBEHHBIE CBSA3M MpPU U3YYCHUH (HU3MUECKUX
ABJICHUA M TPOLIECCOB, JI€NaTh BBIBOABI C HCIOJb30BAHUEM JI€IYKTUBHBIX U
MHIYKTUBHBIX  YMO3aK/IIOYEHHWH, BBIJBUraTh THUIOTE3bl O  B3aUMOCBS3SX
(bU3UYECKUX BETUYNH;

CaMOCTOSATEIILHO BBIOMpATh CHOCOO pemnieHus ydeOHoU (u3nueckoi 3amaadu
(cpaBHEHHE HECKOJBKMX BapUMAHTOB pEIIEHUs, BHIOOp Hanbosee MOIXOASIIETo C
y4€TOM CaMOCTOSITEIBHO BBIJICICHHBIX KPUTEPHEB).

Bba3oBble ucciienoBaTebcKne 1eiicTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT MMO3HAHUS;

IPOBOAUTH MO CAMOCTOSITENIbHO COCTABICHHOMY IUIAHY OINBIT, HECIOMKHBIN
(u3HUECKHil SKCIEPUMEHT, HEOOJIbIIIOE HCClieIoBaHUE (HPU3UUECKOTO SIBJICHHUS;

OLICHMBATh HA MMPUMEHUMOCTH U JOCTOBEPHOCTh MH(OpPMAIUIO, TTOTYYCHHYIO
B XOJI€ MCCJIEIOBAHUS UITU DKCIIEPUMEHTA;

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

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

Pab6ora ¢ undgopmanmei:

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

aHAIM3UPOBATh, CHCTEMATH3UPOBATh W MHTEPIPETHPOBATH HHQPOPMAIIUIO
Pa3TUYHBIX BUIOB M (OPM IPEICTABICHNUS,

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

CaMOCTOSITEILHO ~ BbIOMpaTh  ONTHUMaJbHYIO  (GOpMy  IpeICTaBICHUS
uHbOpMAIlMl W WUIIOCTPUPOBATh peIIaeMble 3a/adll HECJIOKHBIMH CXEMaMH,
auarpaMMaMu, MHOU TpaduKoi 1 UX KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIC YHUBEPCAIbHbIC YUeOHbIE 1eliCTBHUA:

B XOJle OOCYXJIeHHs Y4yeOHOTrO Marepualia, pe3yiabTaTOB JabOpaTOPHBIX
paboT MW TPOEKTOB 3ajaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOl TEMbI H
BBICKA3bIBaTh WJEHW, HAIICJICHHBIE HA PEHIEHHWE 33Jauyd W IOAJACpKaHue
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COIIOCTABJISITh CBOM CYXKJCHUS C CYKICHUSAMHU JIPYTMX YYaCTHUKOB JTHAJIOTa,
OOHapyXUBATh PA3TMUYUE U CXOJCTBO MO3UIUNL;

BBIPAXaTh CBOKO TOUKY 3pEHUS B YCTHBIX U NMMUCbMEHHBIX TEKCTAX;



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

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

OPUHUMATH 1[I COBMECTHOM JEATEIbHOCTH, OPIraHU30BBIBATH ACHCTBUS MO
e€ JOCTIKEHUIO: paclpelesaTh pPOJH, OOCYXAaTh IPOLECChl U PE3YJIbTAThI
COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

BBIMOJHATh CBOIO YacTh pabOThl, JOCTUras Kaye€CTBEHHOTO pe3yJibTara I0
CBOEMY HANpaBJICHUIO W KOOPAMHUPYS CBOM JEHUCTBUSA C JPYTMMH YICHAMH
KOMAaH/IbI;

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

Pery/isiTUBHBIE YHUBepPCcAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX M YYCOHBIX CUTYyAIUsAX, TPEOYIOMIUX IS
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 HCCIEAOBaHUS C YYETOM HMMEIOUIUXCS PpPEeCcypcoB U COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATh Mpe/ijlaraeMble BApUAHThI PEIICHHI;

JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CUTYaIlUH U MpeiaraTh IUiaH e€ N3MEHEHNUS,

OOBSCHATh  TPUYMHBI  JIOCTHKEHHUS  (HEIOCTMDKEHMs])  PE3yJbTaToOB
JeSTEIBHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JACSATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHUS
(GU3MUECKOro WCCIEAOBAHMS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIINXCSA CUTYaIlui, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa LIEJIU U YCIOBUSM.

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

pU3HABATH CBOE MPABO HAa OMIMOKY MpHU pemieHnn GU3NIECKUX 3a/1ad WIA B
YTBEPKIEHUAX Ha HAYYHbIE TEMbI U TAKOE K€ MPaBo APYroro.

HNPEAMETHBIE PE3YJIBTATBI

K xoH1y oOydeHnusi ¢ 7 kiacce npeAMETHbIE PE3yJIbTaThl HA YT1yOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYYAIOIIUXCS YMEHUM:



MCII0JIb30BaTh MOHATHUS: (PU3NYECKUEe U XMMHUUYECKHUE SIBJICHUS, HAOII0ACHHE,
AKCIIEPUMEHT, MOJIeNb, THUIIOTE3a, EAUHHULBI (U3HUYECKUX BEJIUYHH, AaToM,
MOJIEKYJIa, arperaTHbleé COCTOSIHUS BelllecTBa (TBEPIOE, >KHUIKOE, ra3000pa3Hoe),
MEXaHUYECKOE JBW)XCHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MNPSAMOIUHEINHOE),
TpPaeKTOpHs, paBHOJCUCTByIoIas cwi, aedopmanus (ympyras, IjacTAyeckas),
HEBECOMOCTH, COOOILAIOIINECS COCYIbI;

YBEPEHHO pa3nuuath sBIeHUs (Auddy3us, TEIIoBOE [BUKEHHUE YACTHIL
BEIIIECTBA, PABHOMEPHOE JBWKEHUE, HEPAaBHOMEPHOE [IBM)KCHHE, WHEPLMS,
B3aMMO/JICHCTBUE TeJl, paBHOBECHE TBEPABIX TEJ C 3aKPEIJIEHHON OCBIO BpallleHHUS,
nepenaya JaBieHUs TBEPABIMU TellaMU, >KUJIKOCTIMU M ra3amu, aTMoc(pepHoe
JaBJeHUE; TUIaBaHKUE TeJl, IPEBPALEHUS MEXaHUYECKOIM YHEPTUH) 0 OMUCAHUIO UX
XapaKTepHbIX CBONCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIONIMX JJaHHOE
(dusnueckoe sSBICHUE;

pacno3HaBaTh  MPOSIBJICHHWE  W3YUYEHHBIX  (PU3WYECKUX  SIBIICHUWA B
OKpyXaroleM Mupe (B TOM uucie (U3MYECKHUe SIBJICHUS B MPUPOJE: MPUMEPHI
JBUKEHUSI C PA3IMYHBIMU CKOPOCTSIMU B JKMBOW U HEKMBOW MpPUPOJIE, JCHCTBHE
CWJI TSDKECTH, TPEHHUsI, YIPYTOCTH B MPUPOJE U TEXHUKE, BIUSHUE aTMOC(HEPHOTrOo
JaBJICHUS Ha KUBOM OpraHu3M, IJIaBaHuWEe phIO, phIUard B TeJ€ 4YelIOBeKa), MpH
ATOM TMEPEeBOJIUTH MPAKTUYECKYIO 3aJauy B y4eOHYIO, BBIICNATH CYIICCTBEHHBIC
CBOMCTBa (MpU3HAKK) (PU3HYECKUX SBIICHHUM;

OMKCHIBATh M3Y4YEHHBIE CBOMCTBA TeNl U (PU3MYECKUE SIBICHUSA, UCIIOJb3YS
¢usznueckre BeNMUMHBI (Macca, OO0OBEM, IUIOTHOCTH BEIIECTBA, BpEeMS, IIyTh,
CPEIHSsl CKOpPOCThb, CHUJIa YNPYrOCTH, CHUJIa TSKECTH, BEC Tejia, CHUjla TpPEHHf,
JaBieHUe TBEPJOTO TeJa, JABJICHHE CTOJIOA KUIAKOCTH, BBITAIKMBAIONIAs CHUJIA,
MexaHu4yeckass paboTa, MOIIHOCTh, IJICYO CHJIBI, MOMEHT CHJIbI, KO3 HUIUEHT
MOJIE3HOTO IEWCTBUSI MEXaHU3MOB, KWHETUYECKAs U MOTEHIIMAIbHAS YHEPTHUS ), TIPH
OMHMCAHUM TPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIIOIh3YEMBIX BEITUYMH,
uxX OOO3HAaUeHUsT ¥ EJUHUIBI (U3UYECKUX BEIUYMH, HAXOAUTH (OpMyIIHI,
CBSI3BIBAIONINE JTAHHYIO (DU3MYECKYIO BEIHMYHUHY C IPYTUMU BEIMYMHAMH, CTPOUTH
rpad Ky U3y4eHHBIX 3aBUCUMOCTEN (PH3NYECKUX BEITUYHH;

XapakTepu3oBaTh CBOICTBa Tes, (U3NYECKUE SABJIECHUS U IPOLECCHI,
UCIIOJb3Yys MpaBuia CIOXKEHUS CUJ (BIOJb OAHOW MIpsiMoil), 3akoH ['yka, 3aKoH
[lackans, 3akoH ApxuMena, NpaBUIO paBHOBecHs pbluara (0JI0Ka), «30JI0TOE
MPaBUJIO» MEXAaHMKH, 3aKOH COXPAHEHUS MEXaHUYECKOW SHEpPruu, MNpH STOM
JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA W 3alUCHIBaTh €T0 MaTEeMaTHYECKOe
BBIPAXKEHUE;

CTPOUTH MPOCThIE (PU3NYECKHE MOJEIU PEaJbHBIX OOBEKTOB, MPOLIECCOB U
ABJICHUW, BBLACIATH IPU ITOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOMCTBA



00BEKTOB, MIPOIIECCOB, SABJICHUHN, MPUMEHSIThH (PU3NUECKUE MOJEIH ISl OObSICHEHUS
(pu3HUECKHX MPOLIECCOB U PElIeHUs YUeOHbIX 3a1a4;

OOBSACHATH (PU3NYECKUE ABIICHHUS, MPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIE B
KOHTEKCTE€ CHUTyallMii NpPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W peuaTh
KAueCTBEHHbIE 3a7aud, B TOM UYHKCJIE TpeOyIolue YHCICHHOTO OLEHUBAHUS
XapaKTePHbIX 3HAYEHUN (PU3NYECKUX BEIUYUH, IPU ITOM BHIOUpATh aJ€KBATHYIO
(¢u3nUecKyt0 MOJEIb, BBISBIATh MPUUYUHHO-CIEICTBEHHbIE CBSI3M U BBICTPAUBAThH
JIOTUYECKYIO IIEMOYKY pacCyXJA€HHM C ONoOpod Ha HU3YYEeHHBbIE CBOMICTBa
(duznueckux sBIEHUN, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN;

pemiath pacuy€THble 3a1auM (B 2—3 OEHCTBUSA) MO U3y4aeMbIM TeMaM Kypca
¢u3uKu, BHIOMpas aieKBaTHYIO (GU3MUYECKYIO MOJIENb, C UCIOJIb30BAHUEM 3aKOHOB
1 (HopMyI, CBSA3BIBAIOIIMX (PU3UYECKHE BEJIIMYMHBI, 3aIIUCHIBATh KPATKOE YCIOBHE
U Pa3BEPHYTOE pelIeHHe 3aJayM, BBISABIATH HEJOCTAIONIME WIM W30BITOYHBIC
JaHHble, OOOCHOBBIBATH BBIOOP MeETOJA pEIICHHUS 3aJlayd, UCIOJIb30BaTh
CIIPaBOYHBIE JaHHbBIE, MTPOBOJUTH MAaTEMAaTUYECKHUE MPEeOOpa3OBaHUS U PACUETHI,
OLICHMBATh PEATUCTUYHOCTH MOJYYEHHOIO 3HAaYeHUs (PU3NYECKON BEIMYUHBI U
OTpEENATh Pa3MEPHOCTh (PU3NYECKON BEIMYMHBI, MOJYYECHHOW MpPH PEIICHUH
3a/1auu;

pacmo3HaBaTh MPOOJIEMbI, KOTOpbIE MOXKHO PEIIUTh TpPU OMOIIHU
¢uznuecknux METOAOB, M TNpeljaratb OPUEHTHUPOBOYHBIA CMOCOO pellieHus, B
ONMMCAHUM  UCCJENIOBAaHUA  pPACIO3HaBaTh  MPOBEPSEMOE  MPEAIOI0KEHHE
(rumnoTesy), UHTEPIPETUPOBATH MOJIYUCHHBIN PE3YNIbTAT;

IPOBOAMUTH OIBITHI 10 HAOIIOICHUIO (PU3UUECKHUX SBICHUN WU (PU3MUECKUX
cBOCTB Ten (muddysusi, TEMIOBOE pacCIIUPEHUE Ta30B, SBICHUE WHEPIUH,
U3MEHEHHE CKOPOCTH NPU B3aUMOJCHCTBUU TeJ, Mepeaada AaBICHUS KUIKOCTHIO
U Ta3oM, MPOsIBICHHE ACHCTBUS aTMOC(EpPHOTO [aBIICHHUS, JEUCTBHE MPOCTHIX
MEXaHU3MOB): (OPMYJIUPOBATH TMPEANOJIOKEHHE (THIOTE3y) O BO3MOXKHBIX
pe3yabpTaTax HaOJIIOJEHUH, CAaMOCTOSATEIBHO COOMPATh YCTAHOBKY U3 U30BITOUHOTO
Habopa 06opyaoBaHUs U (HOPMYIUPOBATH BHIBOBI;

OPOBOJUTH TMpsIMblE M KOCBEHHbIE HU3MEpPEHHs (U3MYECKUX BEIUYUH
(paccrosiHue, IPOMEKYTOK BPEMEHH, Macca Tena, 00bEM Tena, Cuila, TEMIEPATypa,
IUIOTHOCTh JKUJKOCTH M TBEPAOIO TeEJa, CWJIA TPEHUS CKOJIBKEHMS, IaBICHHUE
BO3/lyXa, BBITAJIKUBAIONIAsl CWia, JEUCTBYIOIIAs HAa MOTPYXKEHHOE B KHUJIKOCTh
Ten0, KOA(QPUUUEHT MOJE3HOr0  JEHUCTBHS  MPOCTBIX  MEXAaHU3MOB) C
WCITOJIb30BAaHUEM aHAJIOTOBBIX W MH(POBBIX MPUOOPOB, OOOCHOBHIBATH BBHIOOP
MeToJa W3MepeHHs, (UKCUPOBAaTh IOKa3aHHWs NPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSAEMON BETMUUHBI C TOMOILBIO YCPETHEHUS PE3YJIbTaTOB CEPUH U3MEPEHU U
OLICHMBATh MOTPEIIHOCTh U3MEPEHU;



MPOBOJIUTH HECIOXKHBIE AKCIEPUMEHTATbHBIC HCCIEAOBAHUS 3aBUCUMOCTEH
¢u3nyecKknx BEIMYMH (3aBUCUMOCTH MYTH PABHOMEPHO NBIDKYILETOCS Tella OT
BPEMEHHM JBWKCHHUS Tela, CHJIBl TPEHUS CKOJBXKEHHUS OT CHIIBI HOPMalbHOTO
JABJICHUSI, KauecTBa OOpaOOTKM TMOBEPXHOCTEW TeNl U HE3aBUCUMOCTU CHIIbI
TPEHUSI OT TUIOIIAAN CONPUKOCHOBEHHS TN, CHJIBI YIPYTOCTH OT YIJIHHECHHS
MPY>KUHBI, BBITAJKUBAIOLIEH CUJIBI OT O0BEMA MOTPYKEHHOM YacTH Tejla U OT
TUIOTHOCTH KHUAKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tejia, OT TIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEJO, YCIOBHUH IJIaBaHUS TeJl, YCIOBUN paBHOBECHUS pblyara
u OJIOKOB): COBMECTHO ¢ yuuTenem GOpMyJIUpOBaTh 3a7adyy M THUIIOTE3Y
MCCIICJIOBAHUS, CAMOCTOSITENIFHO IJIAaHUPOBATh HCCIEAOBAHUE, CAMOCTOATEIHHO
coOupaTh HKCMEPUMEHTAIBHYIO YCTAHOBKY C HCIOJIB30BaHUEM HWHCTPYKIINH,
NPECTABIIATH MOJYYeHHBIC 3aBUCUMOCTH (DU3MUYECKUX BEIMYMH B BUJAE TAOJHUIl U
rpadvKoB, OICHWBATh MOTPEIIHOCTH, JeJaTh BBIBOJABI TI0  pe3yibTaram
MCCIICJIOBAHNS;

coOnroaTh TpaBWJa TEXHUKKM Oe3omacHoro Tpyna npu pabore ¢
1a60paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh MPHUHIIMITBI ICHCTBUS PUOOPOB U TEXHHUECKUX YCTPOUCTB: BECHI,
TEPMOMETp, JUHAMOMETpP, COOOIIAMOIIHECS COCYIbl, OapoMmeTp, pblyar,
MOJIBMKHBIN M HETIOJIBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

XapaKTepru30BaTh MPUHIIUIBI JEHCTBUS MU3YUYEHHBIX MPUOOPOB, 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), HMCIOJIb3ys 3HAHHUS O
CBOMCTBaX (DU3WUYECKUX SBICHHUNH H HEOOXOAWMble (HU3WYECKHE 3aKOHBI M
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHBbIE PUCYHKH H3YUYCHHBIX TEXHHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX TPUOOPOB U TEXHOJOTMYECKUX IMPOIIECCOB TIPH
pelIeHNH y4eOHO-TPAKTUYECKUX 3a]1ay;

NPUBOJUTH IPUMEPHI (HAXOAUTHh UH(POPMAIIHIO O PUMEPax) MPaKTUYECKOTO
UCIOJb30BaHUs (PU3MUYECKUX 3HAHUN B MOBCEAHEBHOM KHU3HU UIA OOecreueHus
Oe3omacHOCTH TpU OOpallleHuu C MpuOopaMu M TEXHUYECKUMHU YCTPOHCTBaMH,
COXpaHEHHUsI 3/J0pOBbS U COOJIOACHHS HOPM 3SKOJOTMYECKOTO IOBEIEHHUS B
OKPY’KAIOIIEH CPEAE;

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 SBISETCS MPOTUBOPEYMBOM WU  MOXKET  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 3HAKOBON 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
WCCIEI0BAaHUM, IPU OSTOM T'PAMOTHO HCHOJIB30BaTh WM3YYCHHBIM NOHATUWHBIN
amnmapart Kypca (pU3MKH, COMPOBOXKIATh BHICTYIIJICHHE MPE3EHTAIIUCH;

IpPU  BBITIOJIHEHUH YYEOHBIX TMPOEKTOB M HCCJIEAOBAaHUN paclpeensiTh
00sI3aHHOCTH B TPYIINE B COOTBETCTBHH C MOCTABJICHHBIMU 3aJjadyaMu, CIEIUThH 3a
BLITIOJIHCHUEM TUTaHa JIEUCTBUM, aJ€KBAaTHO OIICHUBATh COOCTBEHHBIM BKJaj B
JESTEIIbHOCTh  TPYIIbI, BBICTPAMBATh KOMMYHHMKATMBHOE B3aMMOJICHMCTBUE,
YUYUTHIBAsE MHEHUE OKPYKAIOIINX.

K koHny oOyueHusi ¢ 8 Knacce mnpeaMeTHble PE3yNbTaThl Ha YIIyOJEHHOM
YPOBHE JIOJKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD Y OOYYAIONTUXCS YMECHUM:

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 DHEPIrUH, OJJEMEHTAPHBIA DJICKTPUYECKUU 3apsj, HIPOBOJHUKH,
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 pacIIMpeHue (CKaTue), TEIIOBOE
paBHOBECHUE, MOBEPXHOCTHOE HATSHKEHUE, CMAYMBAaHUE, KalWUISPHBIC SBJICHUS,
UCIIapeHHe, KOHJACHCAIMs, IUIABICHHUE, KPUCTAJUIM3AIUs, KHUIIEHUE, CIOCOOBI
TEIJIoNepe1aun (TEeIIONPOBOAHOCTh, KOHBEKIIUS, U3IYyYEHNUE), TEIIOBBIE MOTEPH,
ANEKTpU3alusl TeJl, B3aUMOJICUCTBUE 3apsioB, AEHUCTBHUS AJIEKTPUUYECKOrO TOKA,
KOpPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE MATHUTOB, AEHCTBHE MAarHUTHOIO MOJIA Ha
MPOBOJHUK C TOKOM) IO OIMCAHUIO MX XapaKTepHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIUX TaHHOE (PU3UUECKOE SIBIICHUE;

pacrio3HaBaTh  HPOSIBJIEHHWE  M3YYEHHBIX  (U3WYECKUX  SIBIICHUI B
OKpyXatomeM wmupe (B TOM 4unclie (U3UYECKUE SBICHHS B MPHUPOJE:
MMOBEPXHOCTHBIE W KANWJUISIPHBIE SIBICHUS B MPUPOJE, KPUCTALIBI B HPUPOJE,
m3nydyenue CollHIla, 3aMep3aHrue BOJIOEMOB, MOPCKUE Opu3bl, 0Opa30BaHKE POCHI,
TyMaHa, WHES, CHEra, JJICKTPUUYECKHE SIBICHUS B aTMocdepe, DICKTPUUYECTBO
KUBBIX OPraHU3MOB, MarHUTHOE MoJie 3eMJIH, Apeid MOo0COB, POJIb MATHUTHOTO
moyist 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, YICNbHAS TEIUIOTa MapooOpa3oBaHMs, YIelbHAS TEIUIOTa CTOPaHHS
TOIUTMBA, KOA((DUIIMEHT MOJIE3HOTO EHCTBUS TEIIOBOM MAIIMHBI, OTHOCUTEIIbHASI
BJIQXHOCTh BO3AyXa, OJEKTPUYCCKUHA 3apsj, CHJIAa TOKa, DJJICKTPUUICCKOE
HaNpsDKCHHWE, COINPOTHUBIICHHE MpoBoAHKMKA, DJIC B IenmM NOCTOSHHOTO TOKa,
AJIIEKTPUYECKOE YJIEIbHOE CONPOTHBIICHWE BEIIECTBa, padoTa W MOIIHOCTH
AIIEKTPUYECKOTO TOKA), MPU OTMMCAHUY MPABWIBHO TPAKTOBATH (DH3UYCCKUN CMBICIT
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAYCHUS WM CIUHUILI (DU3UYCCKUX BEIUYHH,
HaXOAUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYUHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTH IpadMKH U3yUECHHBIX 3aBUCUMOCTEH (PM3HUECKUX BEJINYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS W IIPOIECCHI,
UCIIOJIb3YsI OCHOBHBIC ITOJIOKEHUS MOJICKYIISIPHO-KHHETHYCCKOW TEOPUH CTPOCHHSI
BEICCTBA, YPaBHECHHE TEIUIOBOTO OajaHca, 3aKOH COXPAHEHHUsS JJICKTPHUYECKOTO
3apsja, 3akoH KysloHa, MPWHIMI CYNEPHO3UIIUU DJICKTPHUUYSCKUX TOJICH, 3aKOH
Owma st yyacTka nenu, npasmia Kupxroda, 3akon Oma 115 TOJTHON 1IeTH, 3aKOH
Jxoyns-JleHna, 3aKOH COXpaHEHUS PHEPTUU, MPH TOM Pa3IUnyaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA M €70 MAaTEMAaTUYECKOE BBIPAKECHUE;

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

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

YBEPEHHO pelniaTh pacu€THble 3ajauu (C omopoll Ha 2—3 ypaBHEHHUS) IO
M3y4aeMbIM TeMaM Kypca (GU3UKH, BEIOMpAs aIeKBaTHYIO (U3HYECKYIO0 MOJIETh, C
WCIIOJIb30BAaHUEM 3aKOHOB M (OPMYJ, CBSA3BIBAIONINX (PU3HUECKHUE BEITHMYUHEI,
3aMHMChIBaTh KPAaTKOE YCIOBHE W Pa3BEPHYTOE peEIICHUE 3aJa4d, BBISBIATH
HEJIOCTAOIINE WM M30BITOYHBIE TaHHBIE, 0OOCHOBBIBATH BHIOOP METOAA pEIICHUS
3a/layu, WCIOJIb30BaTh CIPAaBOYHBIC JaHHBIC, MPUMEHSIThH METOJbI aHalN3a
pa3MepHOCTEH, MCIOIB30BaTh rpad)UueCKUe METOMIbl PEIIeHUs 3a7ad, MPOBOIUTH



MaTeMaTH4YecKue TMpeoOpa3oBaHWs W pacu€Thl, OICHUBATh PEATHCTUYHOCTH
MOJIYYCHHOT'O 3HA4YCHUS (U3UYECKOW BEIMYMHBI W OMPEICIATh Pa3MEpPHOCTh
(du3HUecKOl BeTUYMHBI, TTOJTYYCHHOU MPU PEIICHUH 33/1a4H;

pacmo3HaBaTh TMPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh TPU  TTOMOIIH
¢u3HUeCKNX METOAOB, M TpeIjaratb OPUEHTHUPOBOYHBIA CIIOCOO pEIICHUs, B
ONMCAaHUU  WCCICIOBAHMS  pPAClO3HABAaTh  MPOBEPSEMOE  MPEATOIOKEHUE
(TUTIOTE3Y), HHTEPIPETHPOBATH MOJYICHHBIA PE3YIIbTAT,

IIPOBOJMTH OIBITHI 1O HAOIIOICHUIO (PU3UYCCKHUX SBICHUN WU (PU3HUECKHUX
CBOWCTB Ten (KamWJUIAPHBIC SIBJICHUS, 3aBUCUMOCTH JAaBJICHHUS BO3JyXa OT €ro
o0béMa W TeMmeparypel, CKOPOCTH IIpollecca OCThIBaHUS (HArpeBaHUs) TIPH
U3Ty4eHHH OT I[BETa H3Iydaromieil (MOTJIOMAIONIe) MOBEPXHOCTH, CKOPOCTh
UCTIApPCHHSI BOJBI OT TEMIIEPaTyphl KUIAKOCTH M IUIOMAIU €€ TOBEPXHOCTH,
AIIEKTPU3AIUS TS U B3aUMOJICHCTBHE DJICKTPUUYECKHUX 3aps0B, B3aUMOJICHCTBHUEC
MIOCTOSIHHBIX MarHUTOB, BU3YyaJU3allis MAarHUTHBIX IMTOJICH TMTOCTOSSHHBIX MarHUTOB,
JCHCTBUS MAarHUTHOTO IOJISI HAa MPOBOJHUK C TOKOM, CBOWCTBA DJICKTPOMAarHuTa,
CBOWMCTBA 3JICKTPOABUTATENS TIOCTOSTHHOTO TOKa): (GOPMYIHUPOBATH MPOBEPSEMOE
npeanosioxkenue  (TMIOTe3y) O  BO3MOXKHBIX — pe3yJibTaTax  HaOJIOJCHUH,
CaMOCTOSITETTLHO COOMpPATh yCTAaHOBKY W3 M30BITOYHOTO HaOopa 00OpYyIOBaHWS,
OIKCHIBATh XO/JI OTBITA U (DOPMYIIHPOBATH BHIBOJIBI;

NPOBOJIUTh TMPSIMbIE M KOCBEHHBIE W3MEpPeHHsS (U3UYECKUX BEIUYNH
(Temmiepatypa, OTHOCHTENIbHAS BIIAXXHOCTh BO3[yXa, CWJIa TOKa, HaNpsOKEHUE,
yIenbHasl TEIUIOEMKOCTh BEIIECTBa, COMPOTUBICHHE MPOBOJHHMKA, paboTa U
MOIITHOCTh JJIGKTPUYECKOTO TOKA) C HMCIIOJIb30BAHUEM aHAJOTOBBIX W IU(PPOBBIX
mpuOOpoB, 0OOCHOBBIBATH BHIOOpP MeETOAa H3MEpEeHHs, (HUKCHPOBATH IMOKA3aHUSI
prOOPOB, HAXOIUTH 3HAUCHUE MU3MEPSICMOW BEIMYMHBI C MMOMOIIBI0 YCPEITHEHUS
pe3yabTaTOB CEPUH H3MEPEHUH U OIEHUBATH MOTPENTHOCTh U3MEPCHHIA;

IPOBOJIUTH IKCIICPUMEHTAIBHBIC HCCIICIOBAHUS 3aBUCUMOCTEH (DU3MUECKUX
BEIMYHMH (3aBUCUMOCTbH JIaBIICHUS BO3AyXa OT €ro oO0béMa W HarpeBaHUsA WU
OXJIXKJICHUS, UCCIIEIOBAaHUE SIBJICHUS TEIJIO0OMEHA MPU CMEIIMBAHUHU XOJIOTHON U
ropsideii  BOJABI, 3aBUCUMOCTH COMPOTHBIICHUS TMPOBOJHUKA OT €ro JJINHBI,
IUIOMIAN TIOMEPEYHOTO CEYCHHs] U YACIBbHOTO CONPOTHBIICHHS BEIIECTBA
MIPOBOJIHUKA, CHJIbI TOKA, MPOTEKAIOIIEro Yepe3 MPOBOJHUK, OT HAMPSHKCHUS Ha
MIPOBOJIHUKE, MCCIIEIOBAHUE TOCIEIOBATEIHPHOTO M TMAPAUICILHOTO COSAMHEHUIN
MIPOBOJTHUKOB): COBMECTHO C yuuTedeM (GOpMyIHpPOBaTh 3agady W THUIIOTE3Y
MCCJICIOBAHUS, CAMOCTOSITENIPHO IJIAHUPOBATH HCCIIEOBAHUE, CAMOCTOSTEIHHO
coOupaTh JKCMEPUMEHTATBHYI0 YCTAHOBKY C WCIOJIb30BAaHUEM WHCTPYKIIHH,
MPEICTABIATh MOJYyUYEeHHBIC 3aBUCUMOCTU (PU3NYECKUX BEJIMYHUH B BUJIEC TAOIUIl U
rpauKoB, OIEHWBATH TOTPEIIHOCTH, JEJaTh BBIBOJALI IO  PE3yibTaTam
MCCJICIOBAHMS,



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

XapaKTEepPU30BaTh MPUHIIMIBI IEUCTBUS U3YYEHHBIX MTPUOOPOB, 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,
HarpeBaTeNibHbIE  3JEKTPONpPUOOpbl  (IpUMEpPBI), MNPEAOXpPAaHUTENId M  HUX
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 ¢
NOCJIE/IOBATeNIbHBIM U MApajuIeNIbHBIM  COCIMHEHHUEM JJIEMEHTOB, pa3inyas
yCIIOBHBbIE 0003HAYEHHUS DJIEMEHTOB JJIEKTPUUYECKUX IENEH, UCIIOIb30BATh CXEMBI
U CXEMaTUYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKHX YCTPOMCTB, M3MEPUTEIbHBIX
npuOOPOB U TEXHOJIOTMYECKUX MPOIECCOB MPHU PEUICHUH Y4eOHO-TIPAKTUUECKUX
3azay;

IPUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIMIO O PUMEpax) MPaKTUYECKOTO
UCIIOJIb30BaHUs (DU3UYECKUX 3HAHWNA B MOBCEIHEBHOM KU3HU NIl 0OECTICUECHMS
0e30IacHOCTH TPU OOpallleHnH ¢ MpUOOpaMu M TEXHHUUYECKHMH YCTPOMCTBaMH,
COXpaHEHHUsS 3J0pPOBBS M COOJIIOJEHUS HOPM OKOJOTUYECKOTO TIOBEJCHHS 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,
KOTOpasi SABJIETCS MPOTUBOPEUHBOM MU MOXKET OBITh HEIOCTOBEPHOM;

UCIIOJI30BaTh NPU BBINOJIHEHUU YYEOHBIX 3aJaHUN HAyYHO-TOMYJSPHYIO
TuTeparypy (pu3mdeckoro comepkaHus, CIPABOYHBIE MaTEPHUAIbl, PECypChl CETH
WNutepHer, BiaaeTh NpuUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MPEeoOpa30BaHUs
nH(pOpMaMK U3 OHOM 3HAKOBON CHCTEMBI 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
HCCIIEIOBATENBCKOM NEeSITENbHOCTH, IPU 3TOM I'PaMOTHO UCIIOIb30BaTh U3YUEHHbIN
MOHATUWHBIA  anmmapaT  Kypca  (U3UMKH,  CONPOBOXKIATh  BBICTYIUICHUE
MPE3EHTAIUEN;



MIPU BBIMOJHEHUN YYEOHBIX MPOECKTOB W UCCIEAOBaHUN (U3UYECKUX MPOIIECCOB
pacrpenensaTh O00s3aHHOCTH B TPyNIe B COOTBETCTBUM C TMOCTABICHHBIMU
3a/lauaMy, CJEIUTH 3a BBIMOJHEHUEM IUIaHA JEUCTBUU M KOPPEKTUPOBATH €rO,
aJIcKBaTHO  OIICHMBATh COOCTBEHHBIM BKJIAJl B JIEATECIbHOCTb TPYIMIIHI,
BBICTpauBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHUE, TMPOSBISASI TOTOBHOCTH
paspeniatb KOH(GIUKTHIL.

K koHny oOyuenuss ¢ 9 knacce mnpeaMeTHble pE3ylnbTaTbl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

UCITIOJIH30BaTh MOHATHS (CUCTEMA OTCUETa, OTHOCUTEIIBHOCTh MEXaHUUECKOTO
JIBIDKCHUS, HEBECOMOCTh M TIEPErpy3KH, IEHTP TIKECTH, MEXaHHUUYECKUE BOJIHBI,
3BYK, HMH(Pa3ByK U YIbTPa3BYK, 3JEKTPOMATHUTHBIC BOJHBI, PEHTTCHOBCKOE
U3JIy4eHHUE, MIKaJIa JJIEKTPOMArHUTHBIX BOJIH, UICTOUHUKHU CBETA, OJU30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPhI UCITYCKAaHUS W TOTJIONIeHUs, aibda-, 6eta- U ramMmma-
U3JIYy4CHUS, U30TOIIbI, sJICpHAs U TEPMOSICPHAs DHEPIeTHKA) U CUMBOJIMYECCKUM
SI3bIK (PUBUKYU TIPU PEIICHUU YYeOHBIX U MIPAKTUUECKUX 3aJ1ay4;

YBEPEHHO  pa3iuyaTh  sBIEHHUS  (PAaBHOMEPHOE U  HEPABHOMEPHOE
NpSMOJIMHEHHOE JIBIDKCHUE, PAaBHOYCKOPEHHOE TNPSIMOJIMHEHHOE JBIKCHHE,
CBOOOJHOE TMaJleHHe TeJ, JBIKEHHE 110 OKPY>KHOCTH, B3aUMOJIECHCTBUE Te,
paBHOBECHE MaTEpHAIIbHOM TOYKHU, pPEaKTUBHOE JBUKEHHE, HEBECOMOCTD,
KonebareabHOe  JBIDKEHHE (TapMOHUYECKHE, 3aTyXalolllue, BbIHYXKIEHHBIC
Kosie0aHus), Pe30HAHC, BOJIHOBOE JBIDKEHHE (PacIpOCTpaHEHUE M OTpakKeHHE
3ByKa, UHTepdepeHIus U aqudpakius BOJH), TPSIMOJIUHEHHOE pacrnpoCcTpaHeHHe,
OTpakKeHHE U TMPEJIOMIICHHE CBETa, IOJHOE BHYTPEHHEE OTpPaKCHHE CBETA,
pasnokeHue Oeroro cBeTa B CHEKTP U CIOXKEHHUE CIHEKTPaJIbHBIX I[BETOB,
€CTECTBEHHAas  PAJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYAaTOro  CIIEKTpa
U3ITyYeHHUs) 1O OMUCAHUIO WX XapaKTePHBIX CBOWCTB W HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SIBJICHUE;

pacmo3HaBaTh  MPOSBICHHWE  W3YUYEHHBIX  (PU3WYECKUX  SBICHUWA B
OKpyXaroieM Mupe (B ToM yucie (U3NIECKUe SIBICHHS B TIPUPOJIEC: NMPWIUBBI U
OTJIUBBI, ABUXKEHUE TUIaHeT COJHEYHOM CHCTEMBbI, PEAKTUBHOE JBUKEHHE KUBBIX
OpraHW3MOB, BOCIPHUSITHE 3BYKOB J>KMBOTHBIMHU, 3€MIIETPSICEHUE, CEHCMHUYECKUE
BOJIHBI, IIYHAMH, 9XO0, IIBETA TEJI, ONTUYCCKUE SBICHUS B PUPOJIC, OMOTOTHIECKOE
JEHUCTBUE BUANMOTO, yIbTPadUOJIETOBOIO UM PEHTTCHOBCKOTO H3IIYYCHHH,
€CTECTBEHHBI pPAaTMOAKTUBHBIA (POH, KOCMHYECKHE JIy4d, PaJTHOAKTHBHOE
U3JIy4YEeHUE NPUPOJHBIX MHUHEpAJIOB JCHCTBUE PANMOAKTUBHBIX H3ITYyYEHHH Ha
OpraHu3M YeJIOBEKa), MPU ITOM MEPEBOJUTH MPAKTUUYECKYIO 33/7ady B YUeOHYIO,
BBIJICJISITh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKU) (DU3NUYECKUX SIBJICHU;

OMUCHIBATh M3yUYECHHBIC CBOMCTBAa TeN W (PU3MUECKUE SIBICHUS, UCIOIb3Ys
duznyeckue BEIMYMHBI (CpeIHSs] W MTHOBEHHAas CKOPOCTh Tella TMpHU



HEPaBHOMEPHOM [IBIDKCHHWH, YCKOPCHHUE, MEPEMEIICHHE MPH PaBHOYCKOPCHHOM
MPSMOJIMHEWHOM  JIBIDKCHHH,  yIJOoBas  CKOPOCTh, IIEHTPOCTPEMHUTEIHLHOE
YCKOpEHHE, CUJIa TPEHHS, CUJia YIIPYTrOCTH, Chjla TSHKECTH, YCKOPEHHE CBOOOTHOTO
MajJICHUs, BEC Tella, IEHTP TSKECTH TBEPAOTO TeJa, UMITYJIbC Tela, UMITYJIbC CHIIBI,
MOMEHT CHJIbI, MEXaHW4YeCKast paboTa U MOITHOCTbh, TIOTCHIIMAJIbHAS YHEPTHUs Tea,
MTOTHSITOTO HAJT TOBEPXHOCTBIO 36MJIH, TTOTCHITHAIBHASI SHEPTHS CKATOU TIPYKUHEI,
KHHETHYECKasl JHEPrus, IOJIHAsS MEXaHW4YecKas OJHEprus, MEepuoJ 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 O0O3HAYCHUS W CIUHUIBI (DU3UYCCKUX BEIUYHH,
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 SHEPIMH, 3aKOH BCEMHUPHOTO TATOTCHUS, TPHUHIIHIT
CYIIEpIIO3UIIMA CHWJI, TPUHIMII OTHOCUTEIbHOCTH ['amunes, 3akoHbsl HpioTOHAa,
3aKOH COXPaHCHUS HMMITyJbCa, TEOPEMY O KHHETHYECKOW »Hepruu, 3akoH ['yka,
3aK0H bepHyIn, 3aKOHBI OTPaKCHHUS W TPEIOMIICHHS CBeTa, GOpMYITy TOHKOU
JIMH3BI, TTTAHETAPHYO MOJISNIb aTOMa, HYKJIOHHYIO MOJIEIh aTOMHOT'O sI/Ipa, 3aKOHBI
COXpaHEHUs 3apsIOBOTO W MAacCOBOTO YHCEIN TPHU SACPHBIX PEAKIUAX, MPU ITOM
pa3inuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €70 MaTEMaTHIEeCKOE BBIPAKCHHUE;

CTpOHTH (PU3UYECKHE MOJEIH PeaTbHBIX OOBEKTOB, MPOIECCOB W SBICHUH,
BBIJICTSITH TIPU OTOM CYIIECTBEHHBIE M BTOPOCTENICHHBIE CBOHCTBAa OOBEKTOB,
IPOIIECCOB, SBICHUH, TPUMEHATh (HU3UYeckne Mojenu Il OOBSICHEHUS
(bH3UYIECKUX TTPOIIECCOB U PEIICHUS YIeOHBIX 3a/1a4;

OOBACHATH (PU3UYECKUE SBICHUS, TIPOIIECCHl M CBOWMCTBA TEJ, B TOM YHCIIC 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
(¢u3nUecKyt0 MOJEIb, BBISBISATh MPUYUHHO-CIIC/ICTBEHHBIE CBSI3M U BHICTPAWBAThH
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 aJeKBaTHYIO (DU3UYECKYI0 MOJIETh, C HCIOJB30BAaHUEM 3aKOHOB W
dbopMyI1, CBSI3BIBAOMNX (DU3MUYECKUE BETUUYUHBI, 3aITUCHIBATH KPATKOE yCIOBUE U
pa3BEPHYTOE pEIICHHWE 3aJa4yM, BBISBIATH HEIOCTAIONINE WM H30BITOYHBIE
JaHHBIe, OOOCHOBBIBATH BBHIOOP METOMA PEIICHHUS 3aJa4d, WCIOJb30BaTh
CIIPaBOYHBIC JaHHBIC, MPUMEHSTh METOJbI aHAIM3a Pa3MEPHOCTEH, MCIIOIb30BATh
rpadgudeckue  METOABl  pemieHus  3ajad, MPOBOJUTH  MAaTEMAaTHYECKHE



mpeoOpa3oBaHus U PACUETHI, OIEHUBATH PEATUCTHYHOCTh MOJYICHHOTO 3HAYCHHUS
¢u3nueckol BETUYMHBI W ONPEACNATh Pa3MEPHOCTh (U3MUECKOW BEIWYUHEI,
MOJIYYCHHOU TP PEIICHUH 33]1a4H;

pacmo3HaBaTh TMPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh TPU  TTOMOIIH
¢u3HUeCKNX METOAOB, M TpeIjaratb OPUECHTHUPOBOYHBIA CIIOCOO pEIICHUS, B
ONMMCAHWHM  WCCJICMIOBAHUS  PACIO3HABaTh  TPOBEPSAEMOE  IMPEATOIOKCHHE
(rumoTe3y), OICHWBATh MPABUIBHOCTH IOPSAKA TPOBEIACHUS HCCIICIOBAHUS,
WHTEPIPETUPOBATH TIOJYUYCHHBIN Pe3yJIbTaT;

IIPOBOJMUTH OIBITHI 10 HAOJIOICHUIO (PU3UYCCKHUX SBICHUN MU (PU3HUECKHX
CBOWMCTB Tei (M3ydeHHe BTOPOTO 3akoHa HBIOTOHA, 3aKOHA COXpPAHCHUS DHEPIHH,
3aKOHA COXPAaHCHHUS WMITYJIbCa, JICMCTBHE 3aKOHA bEepHYJITM W BO3HMKHOBEHUE
NOBEMHON CHJIBI KpbLJIa, 3aBHCHMOCTH IEpHOJIa KOJICOAHWH MNPYKHUHHOTO
MasTHUKa OT MacChl Tpy3a W JKECTKOCTH TPYKHHBI M HE3aBUCHUMOCTH OT
aMIUTUTYIbl MaJIbIX KOJICOAHMA, TPAMOJMHCHHOE pPaclpOCTPaHCHHE CBETa,
pasioKeHue OCJIOT0 CBETa B CIEKTP, M3YUCHUE CBOMCTB M300paKCHUS B TIOCKOM
3epKaJic ¥ CBOMCTB M300pakKeHUs MpeaMeTa B COOMpArOIel JIMH3E, HAOII0ACHHUC
CIUTONTHBIX M JIMHEHYATHIX CIIEKTPOB W3Jy4eHHS): (DOPMYJIUPOBATH MPOBEPIECMOE
Npearnosoxkenue (TMIOTe3y) O  BO3MOXHBIX — pe3yJibTaTax  HaOJIOJACHHM,
CaMOCTOSITEJILHO COOMpaTh YCTAaHOBKY W3 HM30BITOYHOrO Habopa o0OopymoBaHWS,
OIMCHIBATDH XOJI OTBITA U (HOPMYITUPOBATH BHIBOIBI,

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHUI0 NPSIMBIX H3MEPEHUH, OIpeaesss
CpellHee 3HAYCHUE U3MEPSIeMOM BEIMYMHBI M  OMNpEAeNsisi IMOrPEeUIHOCTb
pE3yNbTaTOB MPAMBIX H3MEpPEHUN, OOOCHOBBIBATH BBHIOOP crocoba U3MepeHus
(M3MepUTEBHOTO PUOOopa);

IPOBOAUTH KOCBEHHBIC M3MEpPEHUsT GU3MUECKUX BEIUUUH (CPEIHSA CKOPOCTh
U YCKOpEHHE Tella MPU PABHOYCKOPEHHOM JBUMIKEHUH, YCKOPEHHE CBOOOIHOIO
najeHusi, KECTKOCTh  MPYKUHBI, KOAIDPUIMEHT  TPEeHHUS  CKOJIBKCHHS,
MexXaHW4yeckas paboTa ®W  MOIIHOCTh, 4YacTOTa H IEPHOJ  KojecOaHUi
MaTeMaTUYeCcKOTO0 W  TIPYXUHHOTO  MAasTHHKOB, (OKYCHOE  pacCTOSHHE
coOuparonieii JWMH3bI W e€ ONTHUYeCKas CHia, paJAHuOaKTHBHBIA (OH) C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX W IU(GPOBBIX MPUOOPOB: OOOCHOBBIBATH BHIOOD
METO/Ia HW3MEpPEHHUs, IUTAHUPOBATh W3MEPEHHUs, CaMOCTOSTEIBHO COOUpaTh
DKCIIEPUMEHTATBHYI0  YCTAaHOBKY,  BBIYHCIATH  3HAYCHUE  BEIWYUHBI |
aHAM3UPOBATH TOJYYCHHBIC PE3YNbTATHI, OLEHUBASI MOTPENTHOCTh PE3YIHTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANTH IKCIEPUMEHTAIBHBIE UCCIICIOBAHUS 3aBUCUMOCTEH (PU3MUECKHUX
BENWYHH (3aBHCHUMOCTh MyTH OT BPEMEHH IMPU PABHOYCKOPEHHOM JBIKEHUU O€3
HAYaJIBHOW CKOPOCTH, 3aBHUCHUMOCTH CHJIBI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAJILHOTO JIaBJICHHS, MEPUOaa KOJeOaHWN MaTEeMaTHYECKOTO MAasTHUKA OT



JUIMHBI HUTH, OMNpENENICHUEe YCKOPEHHS CBOOOJHOTO TMaJEHUs, HCCIETOBAHUE
W3MEHEHHUSI BEJIMUYMHBI U HAMPABICHUS WHIYKIIMOHHOTO TOKa, 3aBUCUMOCTH yria
OTpaXEHUsI CBEeTa OT Yyria TMaJeHUs, yrjia NpeIOMIEHUS OT Yyrja MaJeHHs
CBETOBOI'0 Jy4ya, WCCJIECIOBAHUE TPEKOB: H3MEPEHUE DHEPTrUU YACTHUIIBI IO
TOpMO3HOMY TyTH (TI0 poTorpadusm)): COBMECTHO C y4uuTesleM (POpMYIUPOBaATh
3a/1a4y W TUIIOTE3Y MCCIEIOBAaHUsI, CAMOCTOSTEILHO TJIAHUPOBATh UCCIICIOBAHUE,
CaMOCTOSITEILHO COOMpaTh JKCIEPUMEHTAIBHYIO YCTAaHOBKY, MPEACTaBIAThH
MOJTyYEHHBbIE 3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BHJE TaOIUIl U TPpadUKOB,
OIICHUBATH MOTPEITHOCTH, JeIaTh BEIBOBI 110 PE3yIbTaTaM HCCIICIOBAHUS;

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

XapaKTEepPU30BaTh MPUHIIMIBI TEUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOUCTB M TEXHOJOTHMYECKUX IPOIIECCOB C OMOpPON Ha WX OnucaHusi (B TOM
YquCje: CHUAOMETpP, JMAaTYMKU TIOJIOKEHUs, PACCTOSHUS U YCKOPCHHS, paKeTa,
9XOJIOT, OYKH, MEPUCKON, (QoToamnmapar, MHUKPOCKOI, TEJIECKOI, ONTHYCCKUE
CBETOBO/IbI, CIEKTPOCKOII, TO3UMETpP, kaMepa BuiibcoHa), MCMONB3ys 3HAHUS O
cBOMCTBaX (M3UYECKUX SIBICHUU M HEOOXOIUMbIC (U3UYECKHE 3aKOHOMEPHOCTH,
UCIIOJI30BaTh CXEMbl U CXEMaTUYHBIE PUCYHKH HW3YUYCHHBIX TEXHHUYECKUX
YCTPOMCTB, HM3MEPUTENbHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB IMPHU
pelIeHHH Yy4eOHO-TIPAKTUYECKUX 3a/1ad, ONTHYECKUE CXEMbl I TOCTPOCHUS
n300pakeHUH B IJIOCKOM 3epKaJie U COOMpAroIeH JINH3E;

IPUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIKIO O PUMEPax) MPaKTUYECKOTO
UCIIOJIb30BaHUs (DU3UYECKUX 3HAHMM B TMOBCEJHEBHOW KM3HHU I OOECIeYeHUs
0€30MacHOCTH TPU OOpallleHnH ¢ MpUOOpaMu M TEXHHUUYECCKHMH YCTPOMCTBaAMH,
COXpaHEHHUsSI 3J0pPOBbS M COOJIIONEHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITH MOUCK MH(pOpMaI pusudeckoro coaepxkanus B MaTepuere,
CaMOCTOATEIHHO (POPMYIHPYST MMOMCKOBBIM 3ampOC, HAXOIUTh MYTH OIPEACIICHUS
JIOCTOBEPHOCTH TOTYYECHHOW HH(POPMAIMK HA OCHOBE HMMEIONIUXCS 3HAHUN U
JOTIOJIHUTENbHBIX UCTOYHUKOB;

UCIIOJI30BaTh NPU BBINOJIHEHUU YYE€OHBIX 3aJaHUN HAyYHO-TOMYJSPHYIO
TUTepaTypy (pU3MdYecKoro comepaHUs, CIPABOYHBIE MaTE€pPHANbI, PECYPCHl CETH
WNutepHer, BiaaeTh NpuEMaMu KOHCHEKTHPOBAHUS TEKCTa, MPeoOpa30oBaHUs
nH(pOpMaK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHbIC MHUCHBMEHHbIE M YCTHBIE COOOIIECHUS HA OCHOBE
uH(OpPMAITMN U3 HECKOJIBKUX MCTOYHUKOB (DPU3MUECKOTO COJEPKAHUA, MyOIMIHO
MPEACTABIATh PE3yJIbTaThl MPOEKTHOW WIIM UCCIEA0BATEIBCKON NS TEILHOCTH MIPU
3TOM TPaMOTHO MCIIOJIb30BaTh M3YYCHHBIM MOHSITUWHBIA AaIlapar M3y4aemMoro



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



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pazjnen 1. ®u3uka u e€ poJib B NO3HAHNH OKPY:KAKOIEro MUpa
1.1 dusnka — HayKa O MPUPOJIC 2
1.2 dusnyeckre BEJTNINHEI 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
BeIleCTBa
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
Pasnen 4. /laBieHue TBEPABIX TeJl, ) KHAKOCTEH M ra3oB
4.1 Hasnenue. [lepenaya nasiaeHus TBEPABIMU 5 2




TCJIaMU, X KUJAKOCTAMU U Ira3daMu

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




8 KUIIACC

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

KosnnuyectBo 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

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

®du3nka — HayKa o Ipupoje. SBienus
IIPUPOJIBI

dusznueckue ABIECHUI

®usnueckue BeIM4YNHbL. Pa3MepHOCTS.
Ouznyeckue npubopsl. [lorpemnoctu nmpu
MIPSIMBIX U3MEPEHUAX

Ypok-uccnenoBanue "M3Mepenne IMHEHHBIX
pa3MepoB TeJl U TPOMEKYTKOB BPEMEHH "

JlaGopaTtopHnast pabota "N3mepenue o0bEma
JKUJIKOCTHU U TBEpIOTO Tea'"

JlaGopaTtopHnas padota "Onpenenenue
pa3MepoB MaJlbIX Tesi. MeTtoa psiioB"

MeTtopl HaydHOTO MO3HaHU. Onucanue
(bMBUYECKUX SBICHUH C TIOMOIIBIO MOJICIICH

VYpok-uccnenosanue "[IpoBepka runoTessl:
JATIbHOCTB MOJIETA [IapUKa, TyILEHHOTO
TOPU30HTAJIBHO, TEM O0JIblIE, YeM OoJlblLIe
BBICOTA ITycKa"

Crpoenue BemectBa. OMBITHI,
JIOKa3bIBAIOUIUE TUCKPETHOE CTPOCHUE
BeIlleCTBA




10

JlaboparopHas padota "OreHka auamerpa
aTomMa METOJIOM PSJIOB (C HCHOJIb30BAaHHEM

dororpadmii)"

11

Ypok-uccnenosanue "Habmonenne
TETUIOBOTO PACHIMPEHHS T'a30B. OTBITHI 10
O0OHAPYKCHHIO ICHCTBUS CHIT
MOJIEKYJISIPHOTO MPUTSKEHUS"

12

JBmwxenue yactuil Bemiectsa. duddysus.
bpoyHOBCKOE ABMXKEHUE

13

VYpoxk-uccnenopanue "Habmronenne u
00BsSICHEHHE OPOYHOBCKOTO JIBIXKCHUS 1

mpdy3un"

14

BsanMoelicTBre YacTHIl BEIECTBA:
MPUTSHKEHUE U OTTAJTKUBAHUE

15

ArperaTHble COCTOSIHHSI BEIIECTBA.
OcoOEHHOCTH arperaTHBIX COCTOSTHUN BOIBI

16

Mexannueckoe aBrxenue. [1yTs,
TPaeKTOPHS, TIEPEMEIIICHUE

17

PaBHOMEpHOE 1 HEpAaBHOMEPHOE JIBUKECHHE.
CkopocTh

18

HaxoxaeHue ckopocTy, MyTH U BpeMeHU
IIPY PaBHOMEPHOM MPSMOJIMHEHHOM
JBUKEHUHT

19

JlaboparopHnas padota "Onpenenenue
CKOPOCTH paBHOMEPHOTO ABMXKEHUSA"

20

I'paduxy npsAMOIMHEHHOTO PABHOMEPHOTO
JIBYKEHUS

21

Pemenue 3agau o reme "Pacuer cpenneit




ckopoctH"

Jlaboparopnas padota "Onpenenenue

22 CpeaHel CKOPOCTH CKOJIBKEHUS OpycKa UiTH
[IapuKa Mo HaKJIOHHOU MJIOCKOCTH"

2 OTHOCUTENBHOCTD ABIKEHUS. ClI0XKeHne
CKOpPOCTEW MpH NapaJIeIbHOM JIBUKEHUH
[Tonyuenue u ananu3 rpauKoB

24 3aBUCHMOCTH ITyTH U CKOPOCTH JIBUKEHUS OT
BpPEMEHH
Pemenne rpadguveckux 3aaad mo Teme

25 "Mexanuka. PaBHOMEpHOE NPSAMOIMHENHOE
nIBIOKeHne"

26 SIBnenue nHepuuu. 3aKOH HHEPLUHU
B3anmopeiicTBue Ten Kak mpuyruHa

7 M3MEHEHHUs CKOpOCTH. Macca Tena Kak Mepa
WHEPTHOCTH TeJa IIPU NOCTYNATEIbHOM
JBUKEHUH

)3 Vpok-uccnenoanue "CpaBHEHHE MacC 10
B3aUMOJIEHCTBUIO TET"

29 IImoTHOCTE BelecTBa

30 JlaboparopHas padota "Onpenenenue
IUIOTHOCTHU TBEPAOTO Tema"

31 Pemrenue 3amau mo teme "Macca Tena.
IInmoTrHOCTE BemiecTBa"

3 Cwmecu u crutaBsl. [loBepxHOCTHAA 1
JIMHEWHAs! TNIOTHOCTh

13 [ToaroToBka K KOHTPOJKHOM paboTe MO TeEMe

"®du3zuka — HayKa 0 IPUPOJIE.




[lepBoHavanbHbBIE CBEACHUS 00 AaTOMHO-
MOJICKYJISIPHOM CTPOCHHHU BEIIECTBA.
Mexanuka"

KonTpomnsHas padora no teme "dusnka —
Hayka o npupoe. [leppoHayanbHbIe

34 CBEZICHHSI 00 aTOMHO-MOJICKYJIIPHOM
CTpOEHUHM BellecTBa. MexaHuka"

35 Cuna. SIBnenune tarorenns. Cuia TSHKECTH

36 N3obpaxenue cui. Pemenue 3amay mo reme
"OnpeneneHne CUbl TIKECTH"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec Tena. U3mepenune cui. [Junamomerp
VYpoxk-uccnenosanue "Habmronenmne

39 HM3MEHEHHUs CKOPOCTH MPU B3aUMOIEUCTBUU
Ten"

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

JlaGopaTtopHas pabota "OTBITHI,

A1 JEMOHCTPHUPYIOIITUE 3aBUCUMOCTh
pactsbkenus (nedopmarun) Npy>KHHbI OT
MPUIIOKEHHON CHUJIBI"

42 Cuna TpeHus

43 Cnoxenue cui. PaBHonelicTByromas cuia

m Pemenue 3amau no teme "CiaoKeHUE CHIIL.
PaBHopelicTByromas cuia”

45 Pemenne 3agau o teme "B3aumoaeiicTBue
ten. Cuibl B MeXaHuKe"

46 Pemrenne 3agau no reme "Cuna tpenus".




Ypok-uccnenoBaHue 1o TeMe
"HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS
OT IJIOLIAJU CONPUKOCHOBEHMS"

JlaboparopHas padoTa "ONBbITHI,
JIEMOHCTPHUPYIOIIUE 3aBUCHMOCTD CHIIBI

47 TPEHUS CKOJIBKEHUS OT CUJIbI IaBJICHUS U
XapaKTepa CONMPUKACAIOIINXCS
noBepxHocren"”

43 Pemrenue 3amau no treme "BzanMoneicreue
ten. CUiiel B MexaHuKe"

49 KonTponbHas pabota no Teme
"B3aumopeicTeue Tea"

50 JlaBnenue TBEPBIX TEI

51 VYpoxk-skcriepumeHT "CriocoObl onpeeneHus
JTABJICHUSI TBEPAOTO Tema"

50 Ypok-uccnenoBanue "3aBUCUMOCTb
JIABJICHUS Ta3a OT TeMnepaTypsl"”

53 JlaBiaeHne KUAKOCTEH U Ta30B. 3aKOH
ITackans

54 [THeBMaTHUEeCKHE yCTPOUCTBA

55 3aBHCUMOCTD JIaBJICHUS KUJIKOCTH OT
TITyOUHBI

56 I'mapocTtaTnyeckuii mapagokc

57 Ypok-npoekt "NU3yueHune coobuaronuxcs
cocynoB"

53 VYpoxk-koHpepenuus "[‘uapapauueckue
MEXaHU3MbI"

59 Hcnonp3oBaHne BEICOKUX JABIICHUM B




COBPCMCHHBIX TCXHOJIOTHAX

Pemenune 3agau no teme "JlaBneHue

60 "
KHUJKOCTH

61 Atmocdepa 3eMin 1 IPUIHHBL €€
CYIIECTBOBAHUS

2 VYpok-uccnenosanue "[IposiBienue neicTBus
atMochepHOTo AaBieHUs"

63 N3mepenue armocepHoro aapieHus. OnbIT
Toppuuennu
3aBUCUMOCTh aTMOC(HEPHOTO AABICHUS OT

64 BBICOTHI HaJl ypoBHEM Mopst. [Ipubopsl mmst
M3MEPEHUST aTMOC(EPHOTO TaBIICHUS

65 Bapomertp-anepouna. AtmocdepHoe naBieHue
Ha Pa3JIMYHBIX BBICOTAX

66 BritankuBaromas cuia. 3akoH Apxumena

67 Pemenue 3agau no reme "3akon Apxumena"
Ypok-uccienoBanue "IKCIEpUMEHTAIBHOE

68 oOHapy)XeHHe JeHCTBUS KUJIKOCTH U ra3a Ha
MOTPYKEHHOE B HUX TEI0"
JlaGopaTtopHnas paborta "Onpenenenue

69 BBITAJIKUBAIOLIEH CUIIbI, ICUCTBYIOIIEH HA
TEJI0, MOTPYKEHHOE B KHUJIKOCTh"

70 [1InaBanue ten
JlaboparopHas pabota "HccnenoBanue

71 3aBUCHMOCTH Beca Tella B BOJIe OT o0bema
MOTPYKEHHOM B JKHUJIKOCTh YacTH Tena"

72 Bosznyxomnasanue. [InaBanue cynos

73 Pewenue 3agau no reme "3akoH Apxumena.




VYcenoBud tiaBauus Tea"

Pemenue 3agau no teme "JleicTBue

74 KUJKOCTHU U ra3a Ha NOrPYKEHHOE B HUX
Teno"
VYpoxk-nipoekt "KoHcTpynpoBanue apeomeTpa

75 WM JIOJIKU U OTIpesiesIeHUE
rpy3onoapéMHoCTH"
[ToaroToBka K KOHTPOJILHOU paboTe MO TEME

76 "JlaBiieHHE TBEPABIX TEJ, )KUIKOCTEH U
razos"

77 KouTtponbHas paborta no teme "/laBnenue
TBEPABIX TEN, )KUAKOCTEH U ra3oB"

78 Mexannyeckas pabota

79 Mo1HOCTb

20 Pemenue 3agau Ha onpenenenue paboTh U
MOIIIHOCTH

81 PaboTa cuibl TSHKECTH W CHITBI TPEHUS

2 Ypok-uccnenoBanue "Pacuyét MOIIHOCTH,
pa3BUBAEMOM MPH MOIBEME 110 JIeCTHUIIE"

83 [IpocThie MeXaHU3MBbI

84 MowmeHnT cusl. [IpaBuno MoMeHTOB
Jlaboparopnas pabota "M3ydeHnue npasuiia

85 phIuara Jyist MoABMKHOTO M HETIOABMKHOTO
6510KOB"

86 "3oJ10TO€E TIPaBUIIO" MEXAaHUKN
Pemenue 3anau no teme "30510TO€E IpaBUIIO

87 MexaHukH" / Beepocceuiickas mpoBepoyHast

pabota




Pemrenne 3agau mo reme "Pabora cuiiel

88 TSDKECTH | cuutbl TpeHus" / Beepoccuiickas
poBepouHas paboTa

29 VYpok-npoekt "IIpoexkrtupoBanue
MIOJIMCIIACTOB € 33JJaHHBIMU NTapaMeTpamu”

90 Ypok-koHpepenmus "IIpocTeie MEXaHU3MBI
B OBITY, TEXHUKE, )KUBBIX Opranu3max"

91 KoadpunumenT noneznoro neictaust
MPOCTHIX MEXaHU3MOB

9 JlabopaTtopHnas pabota "Onpenenenne KI1J]
MOIBMYKHOTO Y HEOABIKHOTO OJIOKOB'"

93 Mexanndeckas sHeprus. Kunernueckas u
TOTEHITUATbHAS YHEPTUSI

94 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUU
YpoK-3KCrIepuMEHT "IKCIEPUMEHTAIBHOE

95 onpeesieHue N3MEHEHHUSI KWHETHUECKOH 1
MOTEHIIMATILHON SHEPT UM MPHU CKaThIBAHUU
TeJa M0 HAKIOHHOM MJIOCKOCTH"

96 [ToaroToBka K KOHTPOJILHOM paboTe MO Teme
"PaboTa n MmomHOCTE. DHEprus"

97 KontponbHas padoTa no teme "Pabora u
MOIIHOCTb. JHEprus"

08 PaGora ¢ Tekctamu no Teme "MexaHudeckoe
nBmxenue"

99 Pa6ora ¢ Texkctamu no Teme "CtpoeHue
BelecTna"

100 Pa6ora ¢ Tekctamu no Teme "Cuibl B

npupone"




101 Pabota ¢ Texctamu o Teme "JlaBieHue 1
TBEPJBIX TEJ, )KUJIKOCTEH U ra3oB"
102 Pabota ¢ Tekcramu o Teme "DHeprusi. |
[IpocThie MexaHU3MBI"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




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 "Kpucrammueckue u
4 amopdmusie Tena. ['paden. [Tonyuenue 1
HUCKYCCTBEHHBIX aJiIMa30B"
5 CmaunBaHuE U KallWJUISIPHOCTb. |
[ToBepXHOCTHOE HATSKEHHUE
6 TermmoBoe pacumpeHue u coxaTue 1
TemnoBoe nBmwxkenue. Temneparypa 1
TemnepaTypHbie IIKaJIbI 1
9 BuyTpennsis sHeprus u cnocoObl eé |
W3MEHEHUs
10 Bunael Tenonepenaun 1
Ypok-konpepennus "Vcnonp3oBanue
11 TEIUIOBBIX CBOMCTB 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.
TertooOMeH ¥ TEIJIOBOE paBHOBECHE. 3aKOH
Herorona—Puxmana

15

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

16

Pemrenune 3amau o teme "TermiooOMeH n
TEIJIOBOE paBHOBecHE"

17

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

18

[naBnenue u oTBEpICBaHUE
KPUCTAJUTMYECKUX BEIIECTB. Y IeIbHAS
TEINIOTA ILIABIIEHUS

19

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

20

JlaboparopHas padota "Onpenenenue
yEIbHOW TEIJIOTHI TUIaBJICHUS Jibaa"

21

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

n

TCII

22

[TapooGpazoBaHue U KOHICHCAIUS.




Hcnapenue

Kunenwne. Yaenbuas temiora
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 HEHACHIILIEHHBII Tap.
BnaxxHocTh BO31yXa
BiaxxHOCTB BO3/1yXa 1 €€ N3MEpEHHE.

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

28 Pemrenue 3agay mo teMme "BiaaxxHOoCTh"
Pemenue 3aga4 u aHau3 CUTYalHi,

29 CBSI3aHHBIX C SBJICHUSIMHU UCTIAPCHUS U
KOHACHCAIHH

30 DHeprus TOoIMBa. Y enbHas TemioTa
CropaHus

31 [TpuHIUIBI PaOOTHI TEIIJIOBBIX ABUTATEICH

0 [TapoBas Typ6uHa. /[BuraTens BHyTPEHHETO
CropaHus

33 KIIJI TermoBoro aBurateis

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

35 Ypok-koHpepenius "TennoBsie BUTATETN




Y 3alllUTa OKpyXKarolen cpeap”

36 TemoBble MOTEPHU B TEIIOCETAX

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

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

39 siBiieHUs. I3MeHeHue arperaTHbix
COCTOSIHMI BeniecTna'

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

41 Croco00B Pa3IMYHBIX BEIIECTB
Ha3JIEKTPU30BBIBATHCS "

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

43 3JeKTpUYecKoro noJist. [Ipunun
CYIEPIO3UINH IEKTPUUECKUX MOJICH

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

45 3aKOH COXpaHEHUs AEKTPUUECKOT0 3apsaa

46 [IpoBOTHUKY, AUANEKTPUKU U
MOJIYIPOBOIHUKH

47 Ypok-koHpepeHus "DnexTpusanus B
MMOBCEIHEBHOM XKU3HU"

43 Pemrenue 3agau no reme "3akoH coxpaHeHUs

ANEKTPUYECKOTO 3apsaa"




Dnekrpuyeckuit Tok. IcTouHukH

49 1
ANEKTPUIECKOTO TOKA
VYpoxk-uccnenosanue "Uccnenopanue

50 JENUCTBUS STIEKTPUIECKOTO TOJISI HA 1
MIPOBOIHUKY U AUDIIEKTPUKH"

51 DneKTpUUECKUi TOK B METaJlIax 1

52 DNEKTPUUECKUN TOK B )KMJIKOCTSAX U ra3ax 1

53 DneKTpuYecKas 1erb 1

54 Cuna toka. AMnepMerp 1

55 DneKTpuYecKoe 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 IENBbHOE CONPOTUBIIEHUE"

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

63 [TocnenoBarensHOE U ApaUIETBLHOE 1

COCAMHCHUA IMTPOBOAHHUKOB




64

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

65

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

66

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

67

Pemenue 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 UCTOYHUKA TOKa. 3aKkoH Oma
JUIA IIOJTHOH 1iernu”

70

JlaGopaTtopHnas padota "Onpenenenune IJ1C
Y BHYTPEHHETO COMPOTUBIICHUS HCTOUHHUKA
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
3JIeKTpUYECcKOro Toka. KopoTkoe 3amblkaHue

77

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

78

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

79

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

80

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

81

Ypok-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 IIOCTOSTHHOTO 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 Ha 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
unayknuu. [Ipasuno Jlenna
VYpok-uccnenoanue "Hccnenoanue

94 W3MEHEHUW 3HAYE€HMS U HAIPABJICHUS
WHJYKIUOHHOTO TOKa"

Pemenue 3agau no teMe "3akoH

95 3NIEKTPOMarHUTHOM MHAYKIMU. [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 IBH>KeHne. MarepuaiibHast
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
JIIBMKEHHWH 110 HAKJIOHHOM MI0CKOCTH"

14

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

15

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

16

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

17

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

18

Yckopenue cBo60AHOTO nagieHus. OMbITHI
lanunes




Pemrenne 3agau no reme "Yckopenue

19 "
CBOOOJIHOTO TAJCHUS

20 JIB>xeHue tesna, OpoIIeHHOTO MO YTIIOM K
TOPU30HTY

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

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

23 JENCTBUEM YCKOPEHHUSI CBOOOTHOTO
najgenus"

24 JIBH>KEHME 10 OKPYKHOCTH

)5 JIuHeitHas u yriioBasi CKOpOCTb, IEPHOJT U
4acToTa

26 CKOpOCTh U YCKOPEHHE MPU JBUKEHUH TIO
OKPYXHOCTH

7 Pemenne 3agau nmo teme "/[Buxenue mo
OKpY>XHOCTH"
Vpok-koudepenuus "Pacro3naBanue u

p PCHIT

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

29 TeMe "MexaHnuecKkoe IBIDKEHUE U
crocoObI ero onucanus"
KonTponsHas paboTta o teme

30 "MexaHu4eCcKOe JTBMKCHUE U CIIOCOOBI €r0

onucanug"




31

IIepssiit 3ak0H HproToHa. Bektop cuisl

Bropoi1 3akoH HeroTona.

32 PaBHoOfelicTBYIOIIAs cHila

33 Tperuii 3akon Herorona. Cynepno3unus
cui

34 Cuna ynpyrocrtu. 3akoH ['yka

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

36 SaBI/ICI/IMOCTI/IUCI/IJ'II)I YIPYTOCTH,
BO3HUKAIOIIEH B MPY>KUHE, OT CTENIEHU
nedopmaruy IpyKUHbI"

37 Cuna tpenus. Koapduunent tpenus

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

39 3aBUCHUMOCTH CHJIbI TPEHHS CKOJILKEHUSI OT
CUJIbl HOPMAJIBHOTO J1aBJICHUS"

40 JIBuKeHMe TeJ M0 OKPYKHOCTHU O]
JeMCTBHEM HECKOJIBKUX CHJI

41 3akoH bepHymin v noabEMHas CUila KpblUia
Ypok-koHpepenius "CoBpeMeHHbIE
JeTaTeNnbHbIC alaparkl, cy/ia Ha

42 MOJABOTHBIX KPbUIbSIX, aHTUKPBLUIO HA
CKOPOCTHBIX aBTOMOOUISX. [IBrkeHue
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-uccnenoranue "Onpesenenne
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 uMNyiabca. PeakTuBHOE
nBmxenue"

53 Mexanuveckasi paboTa U MOIITHOCTh

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

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

56 CBsI3b 2HEprux U paboThI
JlaGopatopHas pabora "Onpeznenenue

57 paloThI CUJIBI YIPYTOCTH IIPU HObEME

rpy3a ¢ UCIIOJIB30BAHUCM HETIOABHUKHOTO U




HOJIBUKHOTO OJIOKOB"

58

IToreHumanpHas dHEpPIrus

59

Kunernueckas sneprus. Teopema o
KMHETUYECKON YHEPrUU

60

3aKOH U3MEHEHMS U COXPaHEHUs
MEXaHU4YECKON IHEPTUn

61

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

62

[ToaroToBka K KOHTPOJIBLHOU paboTe 1Mo
teme "B3aumoseiicTBue Ten. 3aKOHbI
coxpaHeHus"

63

KounTponbHas pabota no teme
"BzanmoeiicTBUE TeNl. 3aKOHEI
coxpaHeHus"

64

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

65

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

KoJieOaHuil Tpy3a Ha HUTHU OT AJTUHBI HUTH"

0.5

66

JIaGopatopHas pabora "HccnenoBanue
3aBHCHUMOCTH MEepHOJa KoJIeOaHu i
MPY)KUHHOTO MasiTHUKA OT Macchl rpys3a"

67

FapMOHI/IquKI/IC KoJIeOaHMs

68

JlaGopatopHas pabora "HU3mepenue
yCKOpeHusi CBOOOAHOTO naieHus"




69

3aryxatomue kKosuebanus. BeinyxieHHbIe
Kosebanus. Pezonanc

70

[IpeBpanienue 3Hepruyu npu
K0J1e0aTeIbHOM JBIKEHUH

71

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

pr321"

72

MexaHnndeckue BOJIHBL: IIPOJOJIBHBIE U
MOIIEPEYHbIE

73

CBoiicTBa MEXaHUYECKUX BOJH. JlmnHa
BOJIHBI U CKOPOCTb €€ pacpOCTPaHECHUS

74

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

75

Ypoxk-koupepennus "MexaHnueckue
BOJIHBI B TBEPAOM Tene. CelicMuYecKue
BOJIHEI"

76

3Byk. PactipocTpaHenue u oTpakeHue
3ByKa

77

Pewenue 3agau no reme "3Byk"

78

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

79

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

80

Ypok-uccnenoBanue "Habmonenue u




00BsICHEHUE aKyCTUYECKOTO 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. Pagmonoxanus. KocMmuueckas 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. MlctTouHUKH cBeTa

29 [IpsimonmHeitHOE pacpocTpaHEHHE CBETA.
3armenust Connua u JIyHsl

90 3akoH oTpaxeHus cBera. [1nockoe 3epkano

91 [TocTpoenue n3o0paxeHuii,
c(hOpMHUPOBAHHBIX 3ePKATIOM

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

93 JlaboparopHas pabota "HccrnenoBanue




3aBHCUMOCTH 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 Mydel B TUH3E

97 ®dopmyia TOHKOU JTUH3BI
JlabopaTtopHnast padota "Onpenenenue

98 (hOKYCHOTO PACCTOSIHUS M ONITUYECKON
CHUJIBI COOMPAIOIIIEH JTUH3HI"

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

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

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

102 Onbitel HetoToHa. Croxkenue
CHEKTpalbHBIX I[BETOB. Jucnepcus cera
Ypok-npaktukym "Habmonenue u

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

104 OmnsiThl Pesepdopra u minanerapHast




MOJCJIb aTOMa

105

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

106

KBanTel. JInHEHUaThIE CIIEKTPHI

107

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

108

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

109

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

110

PannoaktuBHele npeBpanienus. M30Tonsl

111

[Tepuon nonypacnana

112

VYpoxk-koudepennus "Jleiictue
PaZAMOaKTUBHBIX U3ITyYEHUI Ha KUBbIE
OpraHu3Mbl. 3alluTa OT PaIUuOAKTUBHOTO
u3ydyeHus"

113

SnepHble peakiy. 3aKOHbI COXpaHEHUs
3apsAI0BOIO U MAaCCOBOTO YHCEN

114

DHeprus cBsI3U aTOMHBIX sifep. CBs3b
MaccChl U SHEPrUH

115

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

116

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

117

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




[ToaroToBka K KOHTPOJILHOU pabOTE MO

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

3a7a4 1Mo TeMe "3aKOHBI HOCTOSIHHOTO




TOKa"
130 Pemenue pacueTHBIX U Ka4ECTBEHHBIX !
3anay o teme "KII/] anexTpoycraHoBOK"
131 JlabopatopHbie paboOTHI IO TeMe "3aKOHBI |
MOCTOSIHHOTO TOKa"
132 JlabopaTopHbie pabOTHI 10 TEME |
"CBeToBbIE ABJIEHUS"
133 PaboTta ¢ TexcTtamu 110 TeMe ""3aKOHBI |
COXPAaHEHHUS B MEXaHHKe"
134 PaboTa ¢ Texctamu 1o TeMme "KojeOanusa u 1
BOJIHEI"
135 Pa6oTta ¢ Texctamu 1mo TeMme "CBeTOBBIC :
3 sIBIeHUS"
136 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

pasnuuaTh SBJIEHUS MO OMHCAHUIO MX XapaKTePHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PHU3UUECKOE 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
CYyLIECTBEHHbIE CBOICTBA (MIPU3HAKN) PU3UUYECKUX SIBICHUN

1.4

OTIMCBHIBATh M3YYCHHBIC CBOMCTBA TeNl W (DU3WYECKUE SIBIICHUSI, UCIIOIB3YS
¢u3znueckue  BENUYUHBL, TPU  ONUCAHUM MPABWIBHO  TPaKTOBATh
(bu3nuecKuit CMBICT HCMOIb3YyEMbIX BEIHUYMH, UX 0003HAYEHUS] U €AUHUILIBI
(¢bu3nuecKkux BEIMYMH, HAXOIUTh (OPMYIbI, CBA3BIBAIOIINE JAHHYIO
(¢u3nyuecKyl0 BENWYMHY C JAPYTUMHU BEJIMYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (GU3NYECKUX BEIUUNH

1.5

XapaKTepu3oBaThb CBOMCTBaA TECII, (bHSH‘ICCKI/Ie ABJICHUA W IIPOLECCHI,
HCIIOJIb3YA HU3Yy4YCHHBIC 3aKOHBI, Ipu 3TOM JaBaTb CJIOBECHYIO
(bOpMy.]'II/IPOBKy 3aKOHa M 3aIiMChIBaTh €0 MAaTEMATHYCCKOEC BhIPAXKCHUEC

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
mraroB ¢ omopoi Ha 1 — 2 WM3Yy4eHHBIX CBOMCTBa (DU3MUECKUX 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 YCIOBHE, MOJACTABIATH (U3NUECKUE
BEIMYMHBI B (OPMYNIBI M TMPOBOAUTH PAcU&Thl, HAXOIUTh CIIPABOYHBIC
JlaHHble, HEOOXOAUMBIE Ul PELICHMs 3a/ad, OLIEHUBATh PEAIMCTHYHOCTh
HOJy4eHHOU (pr3nUecKol BEINYMHBI

1.8

pacrio3HaBaTh IpOOJEMbI, KOTOpblE MOXHO PpEHIMTh HpU TOMOIIA
(U3NYECKUX METO/I0B, B ONMMCAHUU MCCIIEOBaHMS BBLACIATH MPOBEPSIEMOE
MpearnosokeHne (TUIoTe3y), pa3iudaTh U HHTEPIPETUPOBATH MOJTyISHHBIH
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
YCTAaHOBKY M3 MPEUIOKEHHOTO 000pYyJOBaHUs, 3alMChIBATh XOJ OMBITA U
(hopMyIMpOBaTh BHIBOIBI

1.10

BBITIOJIHATh TPSMBIE H3MEPEHUSI C UCIOJIB30BAaHUEM AaHAJIOTOBBIX M
UQPPOBBIX MPHOOPOB, 3aNMUCHIBATh IOKa3aHHA MPHOOPOB C YYETOM
3aJJaHHOH a0COJIOTHOM MOTPENTHOCTH U3MEPEHUH

1.11

IPOBOJUTH MCCIECIOBAHUE 3aBHCUMOCTH OJHON (PU3MYECKOW BEITMYUHBI OT
APYrOM € UCIIOJIb30BAHMEM NPSIMBIX HM3MEPEHUH, Yy4acTBOBaTh B
IUIAaHUPOBAaHUM  y4eOHOIro  MCCIEel0BaHUs, coOuparb YCTaHOBKY |
BBINIOJIHATh M3MEPEHHUs], cienys Mpeao)KeHHOMY IUIaHy, (PUKCHpOBATh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3UYECKMX BEJIWYMH B BHJE
MPEIIOKEHHBIX Ta0nMuIl U TpaduKoB, AeNaTh BBIBOJBI [0 pe3yJabTaTam
HCCIIEI0OBAaHUS

MPOBOJUTh KOCBEHHBIE M3MEpEeHHUs (U3NYECKUX BEJIUYUH, CIenys
MPEIIOKEHHOW WHCTPYKUUU: TPHU BBINOJHEHUH W3MEPEeHUN coOuparh
JKCIIEPUMEHTAJIBHYI0 YCTAHOBKY UM  BBIYMCIATH 3HA4YEHHE HMCKOMOM
BEJINYMHBI

1.13

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

1.14

yKa3bIBaTh MPUHLHUIBI JIEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOUCTB,
XapaKTepu30BaTh MNPUHLHUIBI  JEHCTBUS  HU3YYEHHBIX MOpuOOpPOB U
TEXHUYECKUX YCTPONCTB C MOMOINIBIO UX OINUCAHUS, MCMOJIb3ysd 3HAHUS O
CBOMCTBaxX (hM3MUECKUX SIBJICHUM W HEOOXOIUMble (hHU3HUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOJUTh  NPUMEPHl  (HAXOAWTh  HWHPOpMAIMIO O  MpUMepax)
NPaKTUYECKOTO HCIOJb30BaHUsl (DU3NYECKUX 3HAHUA B TOBCEIHEBHOM
KU3HU 11 oOecrieueHruss 0€30MacHOCTH MU OOpalleHuu ¢ MpudopaMu U
TEXHUYECKUMH YCTPOWCTBAMH, COXPAHECHHUS 370POBbsl M COOJIIOJICHUS HOPM
9KOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIICH cpeie

1.16

OCYILIECTBIIAATh OTOOpP MCTOYHUKOB HH(popmanuu B cetu VHTepHeTr B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE MMEIOIIUXCSA
3HAHMM ¥ NyTEM CPaBHEHMsI Pa3jIMYHBIX HCTOYHMKOB  BBIICIATH
UHpOpMaLIMIO, KOTOpas SBJISIETCS NPOTUBOPEUYUBONMIN MOXKET ObITh
HEJOCTOBEPHOM

1.17

UCIOJIb30BaTh MPU BBIMOJIHEHUH YYEOHBIX 3a/JaHUN HAyYHONOIYJISIPHYIO
JAUTEPATypy (PU3HYECKOTO COJIEpHkKaHUs, CIPABOUYHBIE MAaT€pPHAJIbl, PECYpPCHI
cetu MHTepHer, Buaaerb NpuU€MaMM  KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3oBaHus HHPOPMAIIMH U3 OJTHOM 3HAKOBON CHCTEMBI B IPYT'YIO

1.18

CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(pOpMaUU (PU3NUYECKOTO COJIEPIKaHUs, B TOM




qrcie MyOoJudHO AeaTh KPaTKUEe COOOUICHHUS O Pe3ysIbTaTax MPOEKTOB HITH
y4eOHBIX MCCIIEJJOBAHUMN, MPU ATOM T'PAMOTHO HCIIOJIb30BaTh M3YyYCHHBIN
MOHATUHHBIA ammapaT Kypca (PU3HKH, CONpPOBOXKAATH BBICTYIUICHHE
Mpe3eHTaluen

1.19

IIpY BBINOJIHEHUU Y4YE€OHBIX IPOEKTOB U UCCIEAOBAHUN paclpeaesTh
0053aHHOCTU B TIpyNIE€ B COOTBETCTBUU C IIOCTAaBIEHHBIMU 3aJayaMy,
CIEIWTHh 3a BBIIOJHEHHEM IUIaHA JCHUCTBUM, aJE€KBaTHO OLCHUBATh
COOCTBEHHBIM  BKJIQJ B  JIEATEJBHOCTb  IpPYINIbI,  BBICTPauBaTh
KOMMYHHUKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYXKAIOIIUX

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 OMUCAHHWIO UX XapaKTEPHBIX CBOWCTB M HAa 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 (MPU3HAKHN) GU3HUUECKUX SIBJICHUI

1.4

OTHCHIBAaTh M3y4CHHbIE CBOWCTBA TeNl M (PU3WYECKHE SBIICHHUS, UCTOJIb3Ys
¢u3znueckue  BENMYUHBL, TPU  ONUCAHUM MPABWIBHO  TPaKTOBATh
(bu3MUeCKUil CMBICT HCMOJIb3yEeMbIX BEJIUYUH, O003HAUECHUS M E€IUHHULIBI
(Gu3nuecKux BEIMYMH, HAXOIUTh (OPMYIbI, CBA3BIBAIOLIME JTAHHYIO
(u3MyuecKyl0 BEJIWYMHY C JPYTMMU BEJIMYMHAMU, CTPOUTH Trpaduku
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH

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 3allMCbIBAThb €T0 MAaTCMATHYCCKOC BbIPAKCHUC

1.6

O00BACHATH (I)I/ISI/I‘ICCKI/IC IpouecCol U CBOMCTBa TCJI, B TOM 4YHCIIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ MMPAKTUKO-OPUCHTHPOBAHHOI'O XapaKTCpa: BBIABJIIATH
NPUINHHO-CICACTBCHHLIC CBA3H, CTPOUTDH 00BsicHeHHE U3 1 — 2 JIOrHYeCcKHuX
mraroB ¢ IOMOIIBIO 1 -2 N3YYCHHBIX CBOMCTBa (I)I/I3I/I‘-ICCKI/IX HBJ'IeHHfI,
(I)I/BI/ILICCKI/IX 3aKOHa HJIM 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
YCIOBUA 3aJadyd 3allMCbIBATb KPATKOC YCIOBHC, BLBIABJIATL HEAOCTATOK
JaHHBIX JUIA  pCIICHUA  3a[ayu, BBI6I/IpaTB 3aKOHbBI H (bOpMYJ'ILI,
HCO6XO,Z[I/IMLIC o e€ peuicHusd, MNPOBOIUTH paC‘-IéTBI U CpaBHHUBATHb




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

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO pPELIUTh MpPH MOMOIIU
(U3NYECKUX METO/IOB, HCIOJb3ysd ONHMCAHUE HCCIEIOBAHUS, BBIIACTATDH
IIPOBEPSIEMOE  NPEANOJOKEHUE, OLEHUBATh IPAaBUIBHOCTh  IOPSJIKA
IIPOBEJICHUS HCCIIEA0BaHNUs, A€TIaTh BbIBObI

1.9

IIPOBOJMTH OTIBITHI 110 HAOTIOACHHUIO (PU3NICCKIX SBICHUHN WIN (PU3HUSCKUX
CBOUCTB Tell: (POpPMYIIMPOBATH TPOBEPSEMbIC IMPEIIOJIOKCHHS, COOMPATh
YCTaHOBKY W3 TPEIIOKCHHOTO O0OPYIOBAHHMSI, OMKCHIBATH XOJ OIBITA U
(hopMyITMpOBaTh BHIBOIBI

1.10

BBINIOJIHATE HPAMBIC USMEPCHHUA C UCIIOJIb30BAHHUEM aHAJIOTOBBIX HpI/I60p0B
U JaTYUKOB (U3UYECKUX BEJIUYMH, CPAaBHMUBATH PE3YyJIbTAThl U3MEPEHUN C
y4€TOM 33JaHHOM aOCOJIFOTHOM MOTPENTHOCTH

MIPOBOJUTH UCCIIEJOBAaHUE 3aBUCUMOCTHU OJHOW (PM3NYECKOW BETUYHUHBI OT
OPYrol €  MUCHOJIB30BAaHWEM  INPSIMBIX  HM3MEpPEHUM:  IUIaHUPOBATH
HCCIIeIOBaHUE, COOMpATh YCTAaHOBKY M BBIMOJHITH H3MEPEHHUS, CIenys
MpeII0OKEHHOMY  IUIaHy,  (UKCUPOBAaThb  pe3ylbTaThl  MOJYYEHHOMU
3aBUCHUMOCTH B BUJIE TaONIUI U I'padUKOB, AeTIaTh BHIBOJBI [0 pe3yabTaTaM
HCCIIEI0OBAaHUS

1.12

MPOBOJIUTh KOCBEHHBIE HM3MEpEHUs (DU3NYECKUX BEIWYHMH: TUIAHUPOBATH
U3MepeHusi, CcoOMpaTh  AKCIEPUMEHTaJbHYIO  YCTaHOBKY,  CJenys
MPeII0KEHHOM UHCTPYKIUH, U BHIYUCIIATH 3HAUYCHUE BETUYMHBI

1.13

coOo1aTh MpaBwiia TEXHUKH 0€30TMacHOCTH MpU padoTe ¢ 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  (puU3UUECKHe
3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTb IPOCTBIC TEXHUYCCKUEC YCTpOﬁCTBa H H3MCPUTCIIbHBIC
HpI/I60pBI Imo cxeMaM M CXEMAaTUYHBIM PpHUCYHKaM, COCTaBJISITb CXEMBI
QJICKTPHUYCCKHUX Heneu C IOCICA0BAaTCIbHBIM n ImapaJuiCJibHbIM
COCAMHCHUCM 3JJIECMCHTOB, pa3jindyast YCJIOBHBIC 0003HAYEHHUS DJIEMEHTOB
QJICKTPHUYCCKHUX Heneu

1.16

NPUBOJUTH  NpHUMEphl  (HAXOOWTh  HMHPOPMAIMIO O  INPHMeEpax)
IPAaKTHYECKOTO HCIOJIb30BAaHUA (PU3NYECKUX 3HAHMH B IOBCEIHEBHOM
KHU3HU Ui oOecredeHus 0e30MacHOCTH NpU OOpallleHuu ¢ IpubopaMu M
TEXHUYECKUMH YCTPOUCTBAMH, COXpAHEHHUS 370POBbsl U COONIOJICHUS HOPM
9KOJIOTMYECKOr0 MOBEAEHUS B OKpYXKaloIlel cpene

1.17

OCYIICCTBJIATL IIOHUCK HH(bOpMaI_IPII/I q)HSH‘leCKOFO COACPIKaHUA B CCTU
I/IHTepHeT, Ha OCHOBE HMCIONIUXCSA 3HAHHH U HYTeM CpaBHCHHA
JOIIOJIHHUTCIIBHBIX NCTOYHUKOB BBIACIIATH I/IH(bOpMaLII/IIO, KOTOpas ABJIACTCA
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/laBaTh COOCTBEHHbIE NHCbMEHHBIE W KpaTKUE YCTHBIE COOOIICHUS,
0000mas WHPOpPMAIMIO H3 HECKOJbKUX HCTOYHUKOB (DHU3UYECKOTO
COJIEp’KaHus, B TOM YUCJIE MYOJUYHO MPEACTABIATh PE3YIbTATh IPOEKTHOM
WIM UCCIIE0BATEIbCKOMN IEATENHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIb30BaTh
W3yYCHHBI TOHATUHHBIN anmapar Kypca (HU3WKH, CONPOBOXKIATH
BBICTYIIJICHUE ITPE3CHTALNEN

1.20

NP BBIMOJHEHUH Y4YEOHBIX MPOEKTOB M UCCIEAOBAHMM (PU3MUECKHUX
MIPOLIECCOB pacHpeneNaTh OOS3aHHOCTH B TIpyNNE€ B COOTBETCTBUHU C
ITIOCTABJICHHBIMU 33Ja4aMH, CJIECIUTH 3a BBIIIOJIHEHUEM IUIAHA JIEHCTBUM U
KOPPEKTUpPOBaTh €ro, aJeKBaTHO OLIEHUWBAaTh COOCTBEHHBIH BKJIaJ B
JEeSATEIbHOCTD TPYIIIBI, BBICTPaUBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE,
MIPOSIBJISASI TOTOBHOCTH pa3peniaTb KOHPIUKTbI

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 JAHHOEC (bHSH‘lCCKOC SIBJICHUC

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
CYIIECTBEHHbBIE CBOICTBA (MIPU3HAKN) (PUINUECKUX SIBICHUI

1.4

OIMCBIBATHL U3YUYCHHBIC CBOMCTBa Tel U (1)H3I/I‘16CKI/IG SABJICHUS, UCIIOJIb3Y
(1)I/ISI/I‘IGCKI/I6 BCIINYUHEI, IIpu OIMuCaHun IIpaBUJIbHO TpaKTOBATb
(I)I/ISI/I‘IGCKI/Iﬁ CMBICJI HCIIOJIB3YEMbIX BCJIIMYUH, 0003HaYeHUsT U CAMHHNIBI
(I)I/ISI/I‘IGCKI/IX BCINYMH, HaAXOJIUTb (1)OpMy'J'IBI, CBA3BIBAIOIIUC NAHHYRO
(1)I/ISI/I‘IGCKYIO BCJIMYNHY C JAPpYruMHu BCJIIMYMHAMH, CTPOUTH 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 " 3alIMCbIBATh €0 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




IIaroB C MOMOINBIO 2 — 3 HM3YYEHHBIX CBOWCTBA (PU3MUECKUX SIBICHHM,
(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 aHaJIM3a YCJIOBHUA 3aJadyu 3allMCbhbIBAaTb KPAaTKOC
YCIOBHUEC, BBIABJIATH HCAOCTAOIIWC HIIN U30BITOYHEIE JaHHBIC, BI)I6I/IpaTI)
3aKOHBI ¥ (hopMyJsbl, HEOOXOAUMBIEC JJISI PEIICHUs, TPOBOIUTH PACUETHI U
OLICHUBATH PCAITMCTUYIHOCTD MOJIY4YCHHOTI'O 3HAa4YCHUA (1)I/I3I/I‘-ICCKOI>'I
BCJIMYHHBbI

1.8

pacro3HaBaTh MPOOJEMbI, KOTOpPbIE MOXXHO PpEUIUTh TPU TOMOIIH
(UBUYECKUX METOJOB, HCHOJB3Yysl ONUCAHUE WCCIECIOBAHUS, BBIICTATH
MpoBEpsieMOe  TPEANOJIOKEHUE, OICHUBATh IPABWIBHOCTH  TOPSJIKA
MPOBEJCHUSI  WCCIEAOBAHUS, JIeNIaTh  BBIBOJBI,  HMHTEPIPETHUPOBATH
pe3ynbTaThl HAOIIOIEHUN U OTIBITOB

1.9

MIPOBOJIUTH OTBITHI IO HAOTIOICHUIO (PU3UUECKUX SIBIICHUHA W (PU3NIECKUX
CBOMCTB TeENI: CaMOCTOSITEIbHO COOMpaTh YCTaHOBKY W3 HM30BITOYHOTO
Habopa 00OpyIOBaHUs, OIHUCHIBATH XOJ OINbBITA W €ro pe3yIbTaThl,
(hopmMyIUpOBaThH BBIBOIBI

1.10

MPOBOJUTH MPH HEOOXOJUMOCTU CEpHUI0 NPSIMBIX H3MEPEHM, Onpeaemnss
CpemHee 3HAYCHHME HU3MeEpsieMOW BenuuuHbl ((POKYCHOE paccTosHuE
cobmparomeid JUH3bI), OOOCHOBBIBaTH BHIOOpP crmocob0a HW3MepeHUus
(m3mepuTensHOTO TIPHOOPA)

1.11

MPOBOJUTH HCCIEIOBAaHHE 3aBHUCUMOCTEH  (U3MUECKUX BEIUYHH C
WCIIOJIb30BAHMEM MPSIMBIX H3MEpPEHUil: IUIaHUPOBaTh HCCIIEJJOBAHUE,
CaMOCTOSITEJIBHO ~ COOMpaTh  YCTaHOBKY, (DUKCHpOBaTh  pe3ysIbTaThl
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) SKCIICPUMCHTAJIbHYIO YCTAaHOBKY H BBIIIOJHATH
HU3MEPCHUIA, CIICAYA HpC,HHO)KeHHOﬁ HHCTPYKIUH, BBIYUCIIATH 3HAYCHHC
BCJIMYMHBI 1 AaHAJIM3UPOBATH ITOJIYYCHHBIC PE3YIIbTAThI C y‘IéTOM SaﬂaHHOﬁ
IOTpCIIHOCTH I/ISMCpCHI/Iﬁ

1.13

coOIr0AaTh MpaBuiia TEXHUKH 0E€30MMaCHOCTH MPH paboTe ¢ 1a00paTOPHBIM
o0opynoBaHUEM

1.14

pa3indaTb OCHOBHBIC TIPHU3HAKHW HN3YYCHHBIX (I)I/ISI/ILIGCKI/IX MOJETIEH:
MaTrcepHralibHad TOYKa, a0COJIFOTHO TBépI[OC TECIIO, TOYEYHBI HCTOYHHK
CBCTA4, JIy4, TOHKaA JIMH34, IIJIaHCTApHAasA MOICIIb aTOMa, HYKJIOHHAasA MOJCJIb
ATOMHOTO sApa

1.15

XapaKTCpU30BaThb IMPUHIUIIBL JeNCTBUA N3YUCHHBIX HpI/I60pOB u
TCXHHUYCCKHUX YCTpOﬁCTB C OHOpOfI Ha HUX OINHMCaHUs, UCIIOJIb3YS 3HAHUSA O
CBOMCTBaxX (1)I/I3I/I‘-ICCKI/IX SIBIICHUI u HCO6XOI[I/IMBIG (1)1/131/1‘{601(1/[6
3aKOHOMCPHOCTH




1.16

HCIIOJIb30BAThL CXEMbI M CXECMATUYHBIC PHUCYHKH HU3YYCHHBIX TCXHUUYCCKHUX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTUYECKUX MPOLECCOB IPHU
peuIicHNNn y‘-Ie6HO—HpaKTI/I‘-IeCKI/IX 3ajJa4, OIITHYCCKHEC CXCEMBI JJIsL
MOCTPOEHHSI N300pa’KEeHUH B TUIOCKOM 3€pKajie M coOMparomiei ImH3e

1.17

OPUBOJIUTH  HpuUMepbl  (HaxoauTh  HHGOpMALUMIO O  IpUMepax)
IPAKTUYECKOTO HCIIOJIb30BAHUS (PU3UYECKUX 3HAHUH B IIOBCEIHEBHOM
KHU3HU Ui oOecriedeHns 0e30MacHOCTH MpH OOpalleHuu ¢ mpudopamu U
TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3I0POBbS M COONIOICHUS HOPM
9KOJIOTMYECKOI0 TIOBE/ICHUS B OKPYKatoLlel cpee

1.18

OCYILECTBISATh TOUCK HH(pOpMaUUU (U3NYECKOTO COACpPKAHHUS B CETH
WNuTepuer, camoctosiTenbHO (GOpMYIUpys MOUCKOBBIN 3allpoc, HaXOAWUTh
IyTU ONpENENIeHNs I0CTOBEPHOCTH MOJYy4EeHHOW HMH(OpMAalMKU Ha OCHOBE
MMEIOIINXCS 3HAHUN U JOTIOJIHUTENBHBIX HCTOUHUKOB

1.19

WCIIOJIb30BaTh IPU BBINOJHEHWN Y4E€OHBIX 3a/laHUl HAy4YHO-TIOMYJISIPHYIO
aUTEepaTypy (PU3MIEeCKOro coAep KaHMsl, CIIPABOYHBIC MaTEPHAIIBI, PECYPCHI
CETHN I/IHTepHeT; BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUA TCKCTAa,
npeoOpazoBaHus HHOOPMAIMH U3 OJHONW 3HAKOBOM CHUCTEMBI B IPYT'YIO

1.20

cO31aBaThb cOOCTBEHHBIE IMMCHLMEHHBIE U YCTHEBIC COO6I].[GHI/I${ Ha OCHOBC
nHopMallMd M3 HECKOJbKUX HCTOYHUKOB (PUIUUYECKOTO COJIEepKaHus,
MyOJIMYHO MPEACTaBIATh PE3yNbTaThl MPOEKTHON MM HCCIEeI0BATEIbCKON
JIEATEIIbHOCTH, MIPU 3TOM I'PaMOTHO MCIIOJIb30BaTh U3YYECHHBIN MOHSITHITHBII
anmapar Hu3y4aemoro pasiena (QU3MKU U CONPOBOXKIATh BBICTYIUICHHE
MPE3CHTAINEH C YIETOM 0COOCHHOCTEH ayIMTOPHUH 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 OICHUBaThb COOCTBEHHBINH BKJIAJ B
NeSITeNIbHOCTh TPYIIbI, BHICTpaUBaTh KOMMYHUKATUBHOE B3aWMOJICHCTBUE,
IPOSBIISL TOTOBHOCTh pa3peniaTb KOHPIUKTHI




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kon Kon
IIpoBepsiemble 371eMeHTBI COAEPKAHUS
paszaesia  3j1eMeHTa

®U3UKA U EE POJIb B IO3HAHWU OKPYXXAIOIIETO MHUPA

®usnka — Hayka o npupone. SBienus npupoasl. Ousnyeckue
1.1 SIBJICHUS: MEXaHUYECKHUe, TEIJIOBBIC, BJIEKTPUYECKUE,
MAarHUTHBIE, CBETOBBIE, 3ByKOBbIE

O®uznyeckue BeMUUUHBL M3MepeHue QU3NYECKHX BEIUYHMH.
1.2 dusnueckue prOOPHI. [TorpemuocTs WU3MEPECHUM.
MexnyHapoaHas CUCTEMA €UHULL

EcrecTBeHHOHAYYHBIN METOJI MO3HAHUS: HaOJIIoIcHME,
MOCTAaHOBKA HAYYHOTO BOIPOCA, BBIJBUKEHHUE THUIOTE3,

: 1.3 JKCHEPUMEHT o MPOBEPKE TUIIOTE3, 00BsSICHEHHE
HAOJIFOIAEMOT'O SABJIEHUSA
1.4 Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIETIeH
[IpakTrueckue pabOTHI:
N3MepeHne pacCTOsTHUIM.
15 N3mepenne 00bEMa )KUAKOCTH B TBEPIIOTO Tea.

Omnpenenenre pa3MepoB MabIX TEl.
W3mepenue Ttemieparypbl MpU TOMOIIU KHAKOCTHOTO
TEPMOMETpA U JaTYUKa TEMIEPATyphl

INEPBOHAYAJIBHBIE CBEJEHMA O CTPOEHNU BEIIIECTBA

CTpOGHI/Ie BCIICCTBA: aTOMblI W MOJICKYJbI, X pPa3MEpPHI.

2.1 OMBITHI, TOKA3BIBAIOIINE IUCKPETHOE CTPOCHUE BEIIECTBA

’ JIBmwxenne vactuil BemecTBa. CBs3b CKOPOCTH JIBHIKCHHS
’ yacTull ¢ TemrnepaTtypoil. bpoynoBckoe nBumxkenue, nuddysust

)3 B3anMoieficTBre YacTHIl BEIECTBA: IPUTHKECHUE U
’ OTTAJIKMBAHUE

2 ArperatHple COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B,

54 KUAKOCTeW M TBEPABIX (KPHUCTAJUIMYECKUX) Tel. B3anuMocBs3b

' MEX/y CBOMCTBaMHM BEI[ECTB B Pa3HBIX arperaTHbIX COCTOSHUSX
U UX aTOMHO-MOJIEKYISPHBIM CTPOECHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIbI
[IpakTdeckue pabOTHI:
2.6 Onenka jauaMeTrpa aTroMa  METOJIOM  psaoB  (c

UCTOJIb30BaHueEM (oTorpaduii).




OnbITh IO HAOTIOICHHUIO TEIUIOBOTO PACHIMPEHHS T'a30B.
OnbITEl IO OOHAPYKEHUIO ACUCTBUS CHUI MOJICKYJISIPHOTO
IPUTSKEHUS

JABVKEHUE U

B3AVIMOJIEMCTBUE TEJI

3.1

Mexanndeckoe IBHKEHUE. PaBHOMEpHOE W HEPaBHOMEPHOE
JBWKECHUE

3.2

Ckopoctb. CpenHsii CKOPOCTb IIpU  HEPABHOMEPHOM
IBIKeHUH. Pacuér myTn U BpeMeHH JBUKCHUS

33

SIBnenue uHepuuu. 3aKOH MHepLMU. B3auMonelicTBue Ten Kak
IIpUYMHA U3MEHEHUS! CKOPOCTH ABWKEHUS Tell. Macca kak Mepa
WHEPTHOCTH TeJa

34

ITimotHocTe BemtectBa. CBSA3h IUIOTHOCTH C KOJIMUYECTBOM
MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTBA

3.5

Cuiia KaK XapaKTepUCTHUKa B3aUMOICUCTBUS Tell

3.6

Cuna ynpyroctu u 3akoH ['yka. MI3mepeHue cuibl ¢ TOMOIIBIO
JTUHAMOMeETpa

3.7

SIBneHne TATOTEHHSA W chia TshKkecTH. CHiaa TSDKECTH Ha
Ipyrux mianerax. Bec tena. HeBecomocTts

3.8

Cuna tpenusa. TpeHHne CKONIbXKEHUSI U TpeHue Mokos. Tpenue B
IPUPOJIE U TEXHUKE

3.9

CroxxeHue CuJjl, HampaBJICHHBIX IO OJHOW MPSIMOIA.
PaBHOfelicTBYIOIIIAS CHIT

3.10

[IpakTrueckue pabOTHI:

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JIBIKEHHS (LIapuka B
KUAKOCTH, MOJIENIN 3JIEKTPUUECKOr0 aBTOMOOWIIS U TakK Jajee).
Omnpenenenrue cpeaHel CKOPOCTH CKOJBXKEHUs Opycka WU
HIapuka Mo HaKJIOHHOW muiockocTu. OmpezneneHue MIOTHOCTU
TBEpAOro Tena. OIMBITBI, JEMOHCTPHUPYIOIIUE 3aBUCHUMOCTD
pacTspkeHus (nedopMaliuu) NPyKUHBL OT MPHJIOKEHHON CHIIBI.
OnpIThI, JEMOHCTPHUPYIOIIHE 33aBUCHUMOCTh CHJIBI TpPEHUs
CKOJIbKEHHUSI OT Beca Tela U XapakTepa COMPHUKACAIOIIUXCS
MOBEPXHOCTEH

3.11

dusnyeckue SBICHUS B npyupoac: IMIIPHUMCPbBI ABHIKCHUA C
pa3siIMdHbIMU CKOPOCTAMHU B JKUBOH U HEKHBOM IIpupoac,
JIENCTBUE CHIIBI TPCHUSA B IPUPOJAC U TEXHUKC

3.12

Texanudeckue YCTpOﬁCTBaZ AAHAMOMCTP, MO ATIHUITHUKA

JIABJIEHUE TBEP/BIX TEJL, )KUJIKOCTEN 1 TA30B

4.1

Hasnenne TBEpmoro Tena. CrnocoObl  yMEHBIIEHUS U
YBEITMYEHUS J1aBJICHUS

4.2

JlaBnenue ra3za. 3aBUCHMOCTb JaBJCHHUS Ta3a OT 00bEMa,
TeMIIepaTyphbl




4.3

Hepeﬂaqa JaBJICHUA TBép[[BIMI/I TCJIaMU, X KUJKOCTAMHU U Ira3daMu.
3akoH Ilackans. [IneBMaTHUYeCcKre MaIIUHEB

4.4

3aBUCUMOCTD JABJICHUA JKUJIKOCTH oT TTyOUHBI.
luppocratuyeckuii  mapagokc.  CooOmarommecss  COCY/bI.
I'mapaBnuyueckre MeXaHU3MBI

4.5

Atmocdepa 3emmm u armocdepHoe naBieHue. [IpuumHBI
CYIIECTBOBAHUSI  BO3AYIIHOM  o0Ooiouku  3emum.  OnsiT
Toppuuemnu. 3aBHCHMOCTD  aTMOC(EpPHOTO  JABJICHUS OT
BBICOTHI HaJl YPOBHEM MOPA

4.6

Nsmepenue  atmocdepHoro  mamieHus.  [lpubGoper s
U3MEPEHHS aTMOC(EPHOTO JaBICHUS

4.7

JlelicTBUE KHUIKOCTM W Ta3a Ha MOTPYKEHHOE B HUX TEIO.
BrrTankusaromias (apxumMenoBa) cuia. 3aKkoH Apxumena

4.8

[InaBanue ten. BoznyxonnaBanue

4.9

[IpakTnueckue pabOTHI:

HccnemoBanne 3aBUCHMOCTH Beca Tejla B BoJe OT 00OBEéMa
MOTPYKEHHOM B JKUIKOCTh dacThu Tena. OmnpejeneHue
BBITAJIKUBAIOIIEH CHUJIbI, JEMCTBYIONIEH Ha TEJIO, MOTPYKEHHOE
B JKUJKOCTh. [IpoBepKa HE3aBUCUMOCTH BHITAIKUBAIOIIEH CHJTBI,
JNEUCTBYIONIEH Ha TEJIO B JKUAKOCTH, OT Macchl Tena. ONbITHI,
JEMOHCTPUPYIOIINE 3aBUCHUMOCTh  BBITAIKMBAIOLICH  CHUIIBI,
JIEHCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00BhEMA MOTPYKEHHOU B
JKHUJIKOCTh YacTH Tella HW OT IUIOTHOCTH  KHJKOCTH.
KoncTpynpoBanue apeomerpa Wil KOHCTPYMPOBAHHUE JIOAKU U
OIpEeICIICHUE €€ TPY30T0IbEMHOCTH

4.10

duszndeckue SBICHHUSI B npupoac: BIHUAHUC aTMOC(i)epHOFO
JaBJICHHA Ha JKUBOI OpraHusm, IIaBaHUEC pBI6

4.11

Texuuueckue yCTpoiicTBa: cooO1aromnecs COCY/IbI,
YCTPOMCTBO BOJOMPOBOJIA, THAPABIMUECKUN MPECC, MAHOMETD,
0GapoMeTp, BBICOTOMED, MOPIITHEBOM HACOC, apPEOMETP

PABOTA, MOITHOCTD, DHEPT A

5.1 Mexanudeckast pabora

5.2 Mexanuyeckasi MOLIHOCTh

53 [IpocThie MexaHM3MBI: phIYar, OJIOK, HAKJIOHHAs IUIOCKOCTb.

' [IpaBuiio paBHOBECHS pblyara

5.4 [IpumeHeHne npaBuiia paBHOBECHS pblyara K OJI0Ky
«3onotoe mpaBuno» MexaHuku. KoadduiueHnt mnone3Horo

5.5 neicTBus MexaHu3MmoB. IIpocTeie MexaHM3MBI B OBITY H
TEXHUKE

5.6 [loreHunanpHas SHEPTUM TeJa, NOIHATOTO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus




53 [lonnass Mexanuyeckass »dHeprus. 3aKOH HM3MEHEHHS U
' COXpaHEHUs MEXaHUYECKOU SHEPTUU
[IpakTuyeckue pabOTHI:
Omnpenenenre pabOTHl CHUIIBI TPEHUS MPU PABHOMEPHOM
5.9 IBIDKCHUM  Tejla  TI0 TOPU3OHTAILHON  TMOBEPXHOCTH.
' HccnenoBanue ycnoBuil paBHoBecusi peruara. M3amepenue KII]
HAaKJIOHHOM  IUIOCKOCTH. M3ydyeHue 3aKkoHa  COXpaHEHUs
MEXaHUYECKOM SHEPrun
5.10 ®dusndecKkue SBICHUS B IPUPO/IC: PhIYArd B TEJIe YEJIOBEKa
Texnuueckue YCTpOMCTBA: pplyar, IO IBUKHBIN 51
5.11 HEMOJBUKHBIM  OJIOKM, HAKJIOHHAS IIJIOCKOCTh, TIPOCTHIE
MEXaHU3MBbI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 3J1eMeHTBI COAEPKAHUS
paszaesia  3J1eMeHTa
TEITJIOBBIE SABJIEHU A
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISPHO-KMHETHYECKOU TEOPHH
6.1 CTpoeHHUsl BemiecTBa. Macca u pazMmepbl MOJEKYNI. OTMbITHI,
' NOATBEPKIAOLINE OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHOKUHETHYECKOU TEOPUH
6.2 Mogenu TBEPAOTO, JKUAKOTO W Ta3000pa3HOTO COCTOSTHHI
' BenlecTBa. Kpucrannuyeckue u aMmop@Hbie Tena
6.3 OOBbsiCHEHHE CBOWMCTB Ta3oB, JKHAKOCTEH M TBEPIBIX TEN Ha
' OCHOBE TOJIOKEHHUI MOJIEKYJIIPHOKMHETUYECKON TEOpUU
6.4 CMmaunBaHue U KallWUISIPHBIE SIBJICHUS
6.5 TerioBoe pacliupeHue U CKaTue
6 6.6 Temnepatypa. CBsA3b TeMIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO
' JBUKEHHUSI YaCTHUIL
6.7 Buytpennsas osueprusa. CnocoObl H3MEHEHHs BHYTPEHHEH
' SHEPTrUU: TeIUIonepeaaya U COBEpIIeHUE pPadOThI
6.8 Buabsl  Temmonepepauu: — TEMJIONMPOBOAHOCTb,  KOHBEKIUS,
' U3JTy4eHNE
6.9 KonnuecTBo TemnoTel. Y ienbHas TEMI0EMKOCTh BEIIECTBA
6.10 TemooOMeH U TeIJIOBOE paBHOBEcHE. YPaBHEHHE TEIJIOBOTO
. Oananca
6.11 [InaBneHne u OTBEpJIEBAHME KPUCTAJUIMUECKHX BEIIECTB.
' VnenbHas TEI0Ta MIaBIECHUS
6.12 [TapooOpa3zoBanne u koHjeHcauus. Vcnapenuwe. Kumnenwue.




VY nenpHas TEIUIoTa napooOpa3zoBaHMUAL. 3aBUCHUMOCTH
TEMIIEPATYPhI KUTICHUS OT aTMOC(EpHOTO TaBICHUS

6.13

BuaxxHocTh BO311yXa

6.14

3Hepr1/151 TOILJIMBA. VI[CJIBHEUI TCIJIOTA CropaHus

6.15

[Mpunnunsr pabotsl TemoBbix apurateneit KIIJ[ temmoBoro
asurarens. TemoBple JBHTATENM M 3allUTa OKPYKAOLIEH
cpesl

6.16

3aKOH COXpaHEHUs W IMPEBPALICHUS HSHEPrUM B TEIUIOBBIX
mpoueccax

6.17

[IpakTueckue pabOThI:

OneIThl 0 OOHAPYKEHUIO JIEHCTBUS CHJI MOJIEKYJSPHOTO
PUTSDKEHUS.

OnepITHI 1O BBIPAIIMBAHUIO KPHUCTAJJIOB MOBApPEHHOM COJIU
WIH caxapa.

OneIThl M0 HAOMIOEHUIO TEMJIOBOIO PACHIMPEHHUS ra3oB,
KUAKOCTEN U TBEPIBIX TEII.

Omnpenenenre AaBleHUs BO3/lyXa B OajsIoHe MINPHIIA.

OnpIThl, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh  JIaBJICHUS
BO3/lyXa OT €ro 00bEMa 1 HarpeBaHus WIN OXJIAKIEHUSI.

[IpoBepka rHUMOTE3bl JIMHEHHOW 3aBUCUMOCTH JIJTUHBI
cToJIOMKAa JKHAKOCTH B  TEPMOMETPHUYECKON TpyOKe OT
TEMIIEPATYPHI.

HaGmronenne w3MeHeHWsT BHYTPEHHEW SHEpPTHHM Tela B
pe3ynbTaTe Terionepeaadn u padboThl BHEIIHUX CHJL.

HccnenoBanue siBieHHs] TEIJIO0OOMEHA IMPH CMEUIMBAHUU
XOJIOJTHOM U TOpsiYEH BOIBI.

Omnpenenenre KOIUYECTBA TEIJIOTHI, MOJIYYEHHOTO BOJOM
IpU TEIJIO0OMEHE C HAarpeThIM METAJUIMYECKUM IIUINHPOM.

Omnpenenenue yaenbHOM TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue npoiiecca uCHapeHusl.

Omnpenenenre OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

Omnpenenenue yaenbHOM TEIUIOTHI TIaBICHUS JIbJIA.

6.18

dusnyeckue SIBICHUS B npupoAc: NMMOBECPXHOCTHOC HATAKCHUC U
KallWJIAPHBIC ABJICHHA B IIPHUPOAC, KPHUCTAJJIBI B IIPUPOAC,
H3JIYUCHUC COJ'IHI_Ia, 3aMCpP3aHUC BO,I[OéMOB, MOPCKHEC 6pI/ISLI;
O6pa3OBaHI/Ie POCHI, TYMAaHa, UHEA, CHETa.

6.19

Texnuueckue yCTpOICTBa: KaWIISIPBI, IpUMeEpbI
UCIOJIb30BAHUS KPUCTAIJIOB, XKHUJIKOCTHBIH TEPMOMETp, JaTYUK
TEMIIEPATYpbl, ~ TEPMOC, CHCT€Ma  OTOIUIEHHS  JOMOB,
TUTPOMETPBI, TCHUXPOMETp, TMapoBas TypOMHA, JBUTATElNb
BHYTPEHHETO CTOPAHUS.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA




7.1 Onexrpuszanus Tei. J[Ba poaa 3JIeKTpUUECKUX 3apsI0B
B3aumopnelictBue  3apspkeHHbIX  Ten.  3akoH — Kynona
7.2 (3aBUCHMOCTb CHJIBI B3aUMOJCHCTBHUS 3apsyKEHHBIX TENl OT
BEJIMYUHBI 3aPsII0B U PACCTOSIHUS MEXKIY TEJIaAMH )
Onekrpuueckoe noje. Hanpssk€HHOCTh 31EKTPUYECKOTO MOJIS.
7.3 [lpuHuun  cymeprno3uuu  SIEKTPUYECKUX  mosied  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenn INEKTPUYECKUX 3apsI0B. DneMeHTapHbIN
7.4 anekrpudeckuii 3apsa. Crpoenue aroma. [IpoBogHuku u
TUDJIEKTPUKU
7.5 3aK0H COXpaHEHUs AIMEKTPUIECKOTO 3apsiaa
76 DnexTpuuecKuit TOK. YcnoBus CYIIIECTBOBAHUS
' ANEKTPUYECKOT0 TOKA. VICTOUHMKN MOCTOSTHHOTO TOKA
77 JleficTBUSI  DIEKTPUYECKOTO TOKa (TETUIOBOE, XUMHUYECKOE,
' MAarHUTHOE). DIEKTPUUECKUI TOK B )KUAKOCTSIX U ra3ax
7.8 Onekrprueckas nenb. Cria Toka. JIEeKTPUYECKOe HAPsHKEHUE
79 ConpoTHuBi€HUE TPOBOJHHUKA. YIEIBHOE CONPOTHBIIEHUE
) BEILIECTBA
7.10 3akon OMa Jyis yyacTKa Lenu
7.11 [TocnenoBarenbHOE M MapaJUIEIbHOE COEIMHEHUE TPOBOHUKOB
712 PaGoTa u MONTHOCTH 3JIEKTPUUECKOTO TOKa. 3akoH JIkoyms —
' Jlenna
713 DNIEKTPUUYECKHUE TIENU U TIOTPEOUTENIN DIIEKTPUUECKONW SHEPTUU
' B ObITy. KopoTkoe 3aMbikaHue
714 [TocrosinHple ~ MarHUTHL.  B3aumopeicTBHe  MOCTOSHHBIX
' MarHuTOB
715 MarnutHoe nose. MarauuTHoe noJie 3eMJu U €ro 3HaueHue it
' KU3HU Ha 3emiie
716 Oneir DOpcrena. MarHuTHOe TOJie 3JEKTPUYECKOrO  TOKa.
' [IpumeHeHue 1eKTPOMarHuTOB B TEXHUKE
JleiicTBE MarHUTHOTO TMOJISI Ha MPOBOJHUK C TOKOM.
717 DneKTpoaBUraTeNlb  MOCTOSHHOTO  Toka. Mcmosib30BaHue
' JNIEKTPOJABUTaTENe B TEXHUYECKUX YCTPOHCTBAX M Ha
TpaHCIOpPTE
718 Onbitel @apazess. SIBneHue HIEKTPOMArHUTHOM WHIYKIIMH.
' ITpasuiio Jlenia
OnexrporeHepatop. CrnocoObl MOTYYEHHUS  JIEKTPUUYECKON
7.19 SHEPrUU. DIEKTPOCTAHIIMM Ha BO30OHOBISEMBIX HCTOYHUKAX
SHEPTUHU
70 [IpakTdeckue pabOTHI:

OmnbBITH 1O Ha6J'IIO,Z[eHI/IIO QJICKTPpU3AIUUN TECJI HHI[yT(LIHCfI U IIpu




COIIPUKOCHOBEHUHU.

HccnenoBanue neCTBUS IEKTPUUYECKOTO TOJISL HA POBOJIHUKH
U JIUDJIEKTPUKHU.

COopka u mpoBepKa pabOThI AEKTPUIECCKON MU TOCTOSTHHOTO
TOKA.

H3mepenue u peryarupoBaHue CUJIbI TOKA.

Nsmepenue u perynmpoBaHue HAMIPSKEHUS.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HWIYIIETO 4Yepe3
pEe3UCTOp, OT COMPOTHUBIICHHUS PE3UCTOPA W HAIPSIKEHUS Ha
pe3ucrope.

ONbITEL, JEMOHCTPHUPYIOIIME 3aBUCUMOCTH AJIEKTPUUECKOTO
CONPOTUBIICHUSI TPOBOJHUKA OT €ro JJIMHBI, TUIOMIATH
MOTIEPEYHOTO CEYEHUS U MaTepHaa.

[TpoBepxka rpaBuia CIIOXKEHUS HaNPSDKEHU T npu
MOCJIeIOBATEILHOM COEIUHEHUU ABYX pe3ucTopoB. IIpoBepka
npaBWjia Il CHJIBI TOKa TPH TMapauIeIbHOM COEAMHEHUHN
pesuctopoB. OmnpeneneHue pabOTHI DIEKTPUUYECKOTO TOKa,
uaymero — depes  pesucrop.  OmpeneneHue  MOUTHOCTH
JJIEKTPUYECKOTO  TOKa,  BBIJACISIEMOM  Ha  pE3UCTOpe.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HWIYIIETO dYepe3
JaMIMoOYKy, OT HampsbkeHuss Ha Hel. Omnpenenenue KIIJI
HarpeBatens. lccnenoBaHMe MAarHUTHOTO —B3aUMOJICHCTBUS
MOCTOSIHHBIX ~ MarHUTOB.  VI3ydeHWe  MarHMTHOTO  MOJIA
MOCTOSIHHBIX MAarHUTOB MpPH UX OOBEAWHEHUU U Pa3/ICICHHH.
HccnenoBanune AelCTBUS ANEKTPUYECKOTO TOKA Ha MAarHUTHYIO
cTpenky. OIBIT, JAEMOHCTPUPYIOUINE 3aBUCUMOCTb CHJIbI
B3aMMO/JICHCTBUS KATYIIKH C TOKOM W MarHuTa OT CUJIbI TOKa U
HampaBlieHUss TOoKa B  Karymke. M3ydenue  nedcTBuUs
MarHUTHOTO MOJIA Ha MPOBOJHUK ¢ TOkoM. KoHcTpynpoBanue u
u3ydeHue paboTel anekrpoasurarens. Msamepenme  KIIJ
ANEKTPOABUTATEIbHON YCTAaHOBKU. OTMBITHI MO HCCIEAOBAHUIO
SBIICGHUSI  OJJEKTPOMArHUTHOM  MHAYKIMH:  UCCIIEJJOBaHHE
U3MEHEHU 3HaYCHHs U HAIIPABIICHUS MHIYKIIHOHHOTO TOKa

dusnyeckue SBICHUS B MNpHUPOAC: SJICKTPUYCCKUC ABJICHHUA B
aTMOC(I)epe, QJICKTPHUYCCTBO JKHBBIX OPraHU3MOB, MArHMTHOC

721 nosie 3emiH, Apeiid MONIOCOB, POJb MAarHUTHOTO TMOJIA SIS
YKU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
Texnudyeckue  YCTpPOWCTBA:  DIIEKTPOCKOIN,  aMIEpMETp,
BOJIBTMETP, PEOCTaT, CYETYUK DIIEKTPUYECKOM HSHEpPIHH,
79 ANEKTPOOCBETUTETIHHBIE pUOOPHI, HarpeBarebHbIC
. ANEKTPOTPUOOPHI (mpumepsl), ANEKTPUUECKHE
peOXPaHUTEH, AIIEKTPOMArHUT, AIIEKTPOIBUTATEINb

IMMOCTOAHHOI'O TOKA, TCHEPATOP IMOCTOSAHHOTO TOKA




9 KUIIACC

Koz Konx snementa [IpoBepsieMble 3JIEMEHTHI COIepKaHUS
pasznena
MEXAHUWYECKUE SABJIEHUA
3.1 Mexanudeckoe ABuxkeHue. MarepuanbHas Touka. Cucrema
' oTcuéra
8.2 OTHOCUTEIHFHOCTh MEXaHUYECKOTO JIBMKCHUS
8.3 PaBHOMEpHOE NIPSIMOTIMHENHOE IBUYKEHUE
2.4 HepaBHoMmepHOe npsimonuHeliHoe aBuxeHue. CpenHss H
' MI'HOBEHHAsl CKOPOCTh TeJla P HEPaBHOMEPHOM JIBU)KEHUU
8.5 VYckopenue. PaBHOyCKOpeHHOE IPSIMOJIMHEWHOE JIBUYKEHUE
8.6 CBoOonHoe nagenue. OnelTel [anunes
PaBHOMEpHOE [BMKEHHE 10 OKpYKHOCTH. Ilepmon wu
8.7 yactota oOpamieHus. JluHeilHas W yryoBas  CKOpPOCTH.
LenTpocTpemMurenbHOE yCKOPEHHE
8.8 ITepBriit 3akoH HproToHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpetnii 3akoH HeroTOHa
8.11 [IpuHIIUIT CYyNIEPIIO3UIIMU CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8 213 Cuna TpeHHMs: cuia TPEHHMS CKOJIBKEHUS, CHjla TPEHUs
' MOKOS1, APYTU€ BUIbI TPEHUS
2 14 Cuiia TSKECTH M 3aKOH BCEMUPHOTO TATOTEHUA. Y CKOPEHHE
' CBOOOJHOTO MaJACHUS
215 JBwxenue maHer Bokpyr CosnHpna. IlepBas kocmuyeckas
' ckopocTb. HeBecomMocTh U neperpysku
8.16 PaBHOBecue MaTepuanbHOM TOYKH. AOCOTIOTHO TBEPIOE TEJIO
2 17 PaBHoBecue TBEpAOro Tena € 3aKPEIUIEHHOM OChIO
' BpauieHusi. MomeHT cuiibl. LleHTp Tskectu
8.18 Nmnynsc Tena. U3menenue nmiynbca. IMnynabce cuibl
8.19 3aKOH COXpaHEHMs UMITyJIbCa
8.20 PeaktuBHOE nBUKEHUE
8.21 Mexanunueckasi paboTa U MOITHOCTb
222 Pabora cun TspKecTH, ynpyroct, TpeHus. CBsi3b SHEPTUU U
' paboThI
8.3 [loTennmanpHas 3HEpPrus Tena, MOAHITOrO HaJ IOBEPXHOCTHIO
' 3emun
8.24 [ToreHnManbHas SHEPIUs CKATON NIPYKUHBI




8.25

Kunernueckas sneprus. Teopema 0 KWUHETUYECKON SHEPIUU

8.26

3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUU

8.27

[IpakTuyeckue pabOTHI:

OrmpenenieHue CpelHed CKOPOCTH CKOJBKEHHS Opycka Wiu
JBUKEHUS IIapuKa 1O HAKJIOHHOW IulockocTH. OrpeneneHue
YCKOpEHUs Tela TNpU PAaBHOYCKOPEHHOM JBW)XEHHU 110
HAKJIOHHOM IUIOCKOCTH.

WccnenoBanue  3aBUCMMOCTH  NyTH  OT  BpPEMEHU  IIpU
PaBHOYCKOPEHHOM JIBIDKEHHH 0€3 HauaJbHOW CKOPOCTH.
[IpoBepka rumoTe3pl: €ciau MNP PaBHOYCKOPEHHOM JIBUKEHUU
0e3 HavyaJbHOM CKOPOCTH MYTH OTHOCSTCS KaK psiJi HEYETHBIX
yhcesl, TO  COOTBETCTBYIOIIME  MPOMEXKYTKH  BpEeMEHU
OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT CHIIBI
HOpMasnbHOTO naBieHus. OmnpeneneHue kodphuIueHTa TPEHUS
CKOJIb)KEHUS. Omnpenenenue KECTKOCTU MPYKHUHBI.
Onpenenenre pabOThl CWJIBI  TPEHHUS TIPU PaABHOMEPHOM
JOBUKEHUM  Tella [0  TOPU3OHTAIBHOM  IOBEPXHOCTH.
Omnpenenenre paboThl CHIIBI YIPYTOCTH IPH MOABEME Tpy3a C
UCIIOJIb30BAaHUEM HETOIBUKHOTO U TIOJBUKHOTO OJIOKOB

8.28

duzndeckrue SBJICHUS B npupoac: IMpPUIWMBBI W  OTJIMBEI,
JABHMXKCHUC TIJIAHET Conaeunoi CHUCTEMBI, pCAKTUBHOC NBUKCHHUC
JKHBBIX OpPraHu3MOB

8.29

Texnuyeckue yCTpOWCTBA: CHUAOMETP, AATYUKH TOJIO0KEHHUS,
PacCTOSIHUS U YCKOPEHHSI, PAKEThI

MEXAHUYECKHUE KOJIEBAHWA 1 BOJIHBI

KonebaTtenpHoe JABUIKCHUC. OcCHOBHEIE XapaKTCPpUCTUKU

o1 KoJie0aHui: Iepro/1, 4acToTa, aMIUIUTY1a
9. MaremaTuueckuii W TPYKUHHBIM MasTHUKHU. [IpeBpaieHue
' SHEPTUU NP KOJIeOaTeIbHOM JBHKEHUU
9.3 3aryxaromue konebanus. BeinyxaeHHsie koiebanus. Pezonanc
Mexanuyeckue BOJHbL. CBOHCTBA MEXAaHUYECKUX  BOJIH.
9.4 [IpononbHbIE U MONEpEeYHbIE BOHBI. J[JTMHA BOJIHBI U CKOPOCTh
' e€ pacmpoctpaHeHus. MexaHHUYeCcKUe BOJHBI B TBEPIOM Telle,
CEHCMUYECKHUE BOJIHBI
9.5 3Byk. [’ poMKkoOCTB 1 BbICOTa 3ByKa. OTpakeHue 3ByKa
9.6 Wnudpa3Byk u ynbTpa3sByk
[IpakTuyeckue paboOTHI:
OmnpeneneHne 4acTOThl U MepHoa KoiaeOaHU MaTeMaTHYECKOTO
9.7 MasITHUKA.

Onpe,ueneHI/Ie YaCTOTbI W IICpHUOaA KoJieOaHMi MPY>KUHHOI'O
MasiTHHKa




UccnenoBanue 3aBUCUMOCTH nepuojia KoJieOaHui
MOJBEIICHHOTO K HUTHU Tpy3a OT UIMHbI HUTU. MccnenoBanue
3aBUCHUMOCTH TIEpUOJa KOJIECOAHUH NPYKUHHOTO MAsTHUKA OT
Macchl Tpy3a. [IpoBepka HE3aBUCHMOCTH TEpHOJA KOJICOAHHIA
rpy3a, MOABEIICHHOTO K HUTH, OT MAacChl Ipy3a M KECTKOCTH
npyXuHbl. MI3Mepenne yckopeHus: CBOOOHOTO TaICHUS
Odusndeckue SABICHUS B NPHUPOJIC: BOCHPUATHE 3BYKOB
9.8 JKUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAMU,
9X0
9.9 TexHuyeckue ycTpoucTBa: 3X0JIOT, UCIIOJIb30BAHUE YIbTPA3BYKa
' B OBITY U TEXHHKE
DJIEKTPOMATHUTHOE ITOJIE U DJIEKTPOMAT HUTHBIE BOJIHbBI
101 DNEeKTPOMarHuTHOE  TOJie.  DJIEeKTPOMArHUTHBIE  BOJIHBI.
' CBoOIICTBA DJIEKTPOMArHUTHBIX BOJTH
10.2 [IIxaJia 371€KTpPOMarHMTHBIX BOJIH
103 DneKkTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BomHOBBIC
' CBOWCTBA CBETA
10 [IpakTnueckue pabOTHI:
104 MN3ydeHue CBOWCTB SJIEKTPOMArHUTHBIX BOJH C TOMOUIBIO
MOOMIBHOTO TenedoHa
105 ®dusnveckue SBICHUS B TMPUPOJE: OHWOJOTHYECKOE JICHCTBHE
' BUJIUMOTO, YABTPa(PHUOIETOBOTO U PEHTT€HOBCKOTO U3Ty4eHUN
10.6 TexHuyeckue ycTpONCTBa: MCHOJIB30BaHUE BJIEKTPOMArHUTHBIX
' BOJIH JUISL COTOBOM CBA3H
CBETOBBIE SABJIEHUA
11.1 JlydeBas mozensb cBera. ICTOUHMKH cBETa
11.2 [IpsamosHEHOE pacpoCTpaHEHUE CBETA
11.3 Ortpaxenue cBera. [lnockoe 3epkano. 3aKOH OTpaKEHUs CBETA
114 [Ipenomnenne cBera. 3akoH mpenomieHus cBeta. l[lomHoe
' BHYTpPEHHEE OTPaKEHUE CBETa
11.5 JIunza. Xop jtydeil B 1MH3€
11.6 OnTuueckas cucrema doToanmnapara, MUKpOCKOIa U T€JIECKOIa
1 117 I'maz  kak  ontuyeckas  cucreMa.  biamsopykocte U
' JaTbHO30PKOCTh
118 Paznoxenne Oemoro cBera B croekTp. OmbiTel HproToHA.
' CrnoxeHue ciekTpanbHbIX IBETOB. Jlucnepcus ceera
[IpakTnueckue pabOTHI:
UccnenoBanue 3aBUCHMOCTH yria OTpaXeHHUs CBETOBOTO
11.9 Jy4a OT yIJia maJcHus.
N3ydyeHne xapakTepuCTUK H300pakeHHUs TMpenaMera B
IJIOCKOM 3€pKaje.




HccnenoBanue 3aBUCUMOCTH yIula MPEIOMIIEHUS CBETOBOIO
Jqyda OT yrJla NaJeHUs Ha IPaHULE «BO3IyX — CTEKIION.

[Momyyenne wu300pakeHUH C TIOMOLIBIO coOHMparomen
JIMH3BI.

Omnpenenenne GOKYCHOTO PACCTOSHHUS U ONTHYECKOU CHIIBI
COOMPAIOIIEH JIMH3BI.

OMnBITHL IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTD.

OnpITBl TO BOCHPUATHIO IIBETa MPEIMETOB TIPU UX
HaOJIIOIEHNH Yepe3 IIBETOBbIC (DPHUITBTPHI

11.10

®uznyeckue sBiaeHUs B npupoie: 3atMeHus ComHua u JIyHsl,
[[BETa TeJI, ONTHUYECKUE SBIEeHUA B atMocdepe (1BeT Heba,

pedpakuus, pagyra, MUPax)

11.11

TexHuueckre YCTpPOMCTBA: OYKH, TMepUcKor, ¢oToamnmapar,
OINTUYECKUE CBETOBO/IbI

12

KBAHTOBBGIE ABJIEHUA

12.1

OmneiTel Pezepdopna u mimaHeTapHas Mojenb aTtoma. Mojenb
aroma bopa

12.2

HUcnyckanne u  morjomeHne cBeta aTtoMoM.  KBaHTHI
JInnenyaThie CIIEKTPHI

12.3

PanmnoaktuBHOCTH. Anb(a, OeTa- U raMma-u3aydeHUs

12.4

Crpoenue aTtoMHOro siapa. HykiioHHas MoJienb aTOMHOTO siipa.
N3oTtonbl

12.5

PannoaktuBHbIe mpeBpareHus. [lepron mosrypacmnamaa aTOMHBIX
sanep

12.6

SnepHble peakiuu. 3aKOHBl COXpPAHEHHS 3apsAAOBOIO U
MacCOBOI'O YHCell

12.7

3Hepr1/1>1 CBsI3HM aTOMHBIX SJIEP. CBs13b MacChHl U OHCPIrun

12.8

Peakuuu cuntesa u genenud saep. Mcrounuku sueprun CostHua
" 3BE3]T

12.9

H)IepHafI OHCPI'CTHKA. HeﬁCTBHC PaanOaKTHBHBIX I/ISHy‘leHI/Iﬁ Ha
JKUBBIC OPraHU3Mbl

12.10

[MpakTrueckue paboTHI:

HaGmroieHne CIUTOIIHBIX U IMHEHYAThIX CIIEKTPOB H3ITy4CHHS.
HccnenoBanue TPEeKOB: W3MEPEHHWE DHEPrUM  YaCTHIIBIIO
TOPMO3HOMY NyTH (110 poTOrpadusm).

W3mepenne paanoakTUBHOTO GoHA

12.11

duznyeckue SABJICHUSA B mnpupoae: €CTEeCTBEHHBIN
paI[HoaKTHBHLIfI (bOH, KOCMHUYCCKUC JIYYH, PAJUOAKTHBHOC
H3JIYUCHUC TIPUPOAHBIX MHUHEPAJIOB, JIENCTBHE PaaAnOaKTHUBHBIX
I/I3J'Iy‘-IeHI/II71 Ha OpraHu3M 4€JIOBCKa

12.12

Texauueckue YCTpOﬁCTBaZ CIICKTPOCKOII, PIHIIHBPII[yaJ'IBHBIﬁ




JIO3UMETp, KaMepa Buiibcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

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 Pu3MKM B HayYHOW KapTHHE MHPA; CPOPMHPOBAHHOCTH
0a30BBIX MpEACTABIECHUII O 3aKOHOMEPHOW CBSI3M U I03HABAEMOCTH
SBJIGHUM  TPUPOJBl, O  POJIM  OKCIepUMEHTa B  (usuke, o0
cucteMooOpasyromed poiau (U3UKH B Pa3BUTHU €CTECTBEHHBIX HaVK,
TE€XHUKH U TEXHOJIOTHH, 00 3BOJIONUU (U3NYECKHX 3HAHUW 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 (BELIECTBO U MOJ€), O JBMKEHMHM KaK crocobe
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
IPOSIBICHUE H3YYEHHBIX (U3NYECKUX SBICHUM B OKPYKAIOIIEM MHUpE,
BBIJIEIISISE UX CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH )

BJ'Ia,Z[eHI/Ie OCHOBaMH TIOHSITHITHOTO armapara U CHMBOJHUYCCKOI'O sA3bIKa
(1)I/ISI/IKI/I U HCIIOJIB30BAHHUE HX I PCUICHUA y‘IG6HBIX 3aaa4; YMCHHUC
XapaKkTepu3oBaTh CBOMCTBA TECII, (bHSI/I‘leCKI/Ie SABJICHUA MW IIPOLECCHI,
HCIIOJIb3YA (bYHI[aMeHTaJ'II)HBIe N OMIIMPUYICCKHUE 3aKOHBI

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

Brnanenue ocHOBaMU METOZOB HAy4HOTO HO3HAHUS C Y4ETOM COOJIIOAECHUS
npaBui 0€30MacHOro Tpy/aa: HabMoJeHne (PU3NUYECKUX SIBICHHM:

YMEHHE CaMOCTOSITENIbHO COOMpPATh HKCIEPUMEHTAIbHYIO YCTAaHOBKY W3
JAHHOTO Halbopa 000pylOBaHMS 10 MHCTPYKLMH, OMMCHIBATh XOJ| OIBITA U
3aIUCBIBATh €T0 PE3YNIbTaThl, POPMYIUPOBATH BHIBOBI;

NpOBEIEHUE NPSAMBIX M KOCBEHHBIX H3MEpEeHUil (U3NYECKUX BEIWYMH:
yMEHUE  IUIAaHUpPOBAaTh  H3MEPEHHUs,  CaMOCTOSTENIbHO  coOMpaTrh
HKCIEPUMEHTANbHYIO YCTAaHOBKY [0 HMHCTPYKLHMH, BBIYHUCISATH 3HAUEHUE
BEJIMYMHBI M aHAJIM3UPOBATH MOJIyYEHHBIE PE3YIBTAThl C YUETOM 3aJaHHOU
HOTPEIIHOCTH PE3YIbTATOB U3MEPEHUN;

IIPOBEJIEHUE HECJIOKHBIX AKCIEPUMEHTAIbHBIX UCCIIeI0BAaHU;
CaMOCTOSITEJIbHO COOMPATh IKCIIEPUMEHTAbHYIO YCTaHOBKY M MPOBOJUTH
UCCIIEIOBAaHUE II0 MHCTPYKLIMH, MPEACTABIATH MOIYYEHHBIE 3aBHCHUMOCTH




¢u3nvyeckux BeIMYMH B BHJAE Ta0muI © TpadUKOB, YYUTHIBATH
IIOTPEIIHOCTH, JIe1aTh BBIBOJBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS

[lonnmManme XapakTepHBIX CBOWCTB (DM3MYECKUX MOJeNel (MaTepuaibHas
TOUKa, aOCOJIOTHO TBEPAOE TEJO, MOJENIU CTPOCHUS ra3oB, JKUAKOCTEH U
TBEPABIX TEN, IUIAHETapHas MOJEIb aTOMa, HYKJIOHHAas MOJEIb aTOMHOIO
S7pa) ¥ YMEHUE PUMEHATh UX ISl 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-CJICACTBCHHBIC CBA3U n 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 (PU3NYECKHE BEJIUYUHBI, B YaCTHOCTH,
3aMMCchIBaTh KPaTKOE YCIOBUE 3aJayd, BBISABIATH HEIOCTAIOLIUE JaHHbIE,
BBIOMpaTh 3aKOHBI W (POpPMyIBI, HEOOXOMWMBIE JUIsi €€ peIIeHus,
WCIOJIb30BaTh CIIPaBOYHBIE JlaHHBIE, MPOBOJUTH Pacuy€Thl M OILIEHUBATH
PEATUCTUYHOCTh MOJYYEHHOIO 3HAYeHUS (PU3MUECKON BENIWYMHBI, YMEHUE
OTIPENEeTsATh Pa3MEPHOCTh (PU3WYECKOW BEIMYUHBI, TIOJYy4EHHOW TMpHU
pELIeHUH 3a]1aun

YMeHue xapakTepu30BaTh MPUHLMIIBI JEHCTBUS TEXHUUYECKUX YCTPOUCTB, B
TOM 4YHCJIe OBITOBBIX MHPUOOPOB, M TPOMBIIUICHHBIX TEXHOJIOTHYECKHX
MPOLIECCOB MO UX OMHCAHMIO, UCIOJIB3YS 3HAHUS O CBOMCTBaX (PU3MUYECKUX
SIBJICHUH ¥ HE0O0X0IuMBbIe (PU3HUECKHE 3aKOHOMEPHOCTH

10

YMeHue HUCMob30BaTh 3HAHHUS O (PU3WYCCKUX SBJICHUSX B IMOBCEIHEBHOMN
KU3HU I oOecredeHusi Oe30MacHOCTH MNPH OOpalleHHH C OBITOBBIMH
npuOOpaMu M TEXHUYCCKUMH YCTPOWCTBAMH, COXPAHCHHUS 3JI0POBBS H
COOJIIOZICHUST HOPM JKOJIOTHYECKOTO IOBEACHHS B OKpPYXKAIOIIEH Cpeje;
NOHMMAaHHE HEOOXOJUMOCTH MPUMCHEHHS JIOCTHDKCHUH (U3MKH U
TEXHOJIOTHH JUISl pallMOHAILHOTO MPUPOIOIIOIE30BaAHMUS

11

OnbIT moMcka, MpeoOpa3oBaHMs M HpPEACTaBICHUs  HMH(OpMAIUU
¢u3nyeckoro - colepXkaHus C  MCIOJb30BAaHMEM  MH(POPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJOIHMH; yMEHHE OLEHHBAaTh JOCTOBEPHOCTb
HOJy4eHHOM  uHQoOpManmuMuM Ha OCHOBE HUMEIOLIUXCS 3HAHUH WU
JIOTIOJIHUTEbHBIX HMCTOYHHUKOB; YMEHHE MCIOJIb30BaTh IPHU BBIMOJIHEHUH
y4yeOHBIX 3aJaHUil  HAY4YHO-TIONMYJSIPHYIO  JIUTEpaTypy  (U3MYECKOro
COJZIepKaHus, CIIPAaBOYHbBIE MaTEPHAIIBI, pecypchl ceTH MHTEpHET; BiiajeHue
0a30BbIMM HaBbIKAaMM NpeoOpa3zoBaHMs WH(GOpPMALUU U3 OJHOM 3HAKOBOM
CHUCTEMBl B JPYIyl0; yYMEHHE CO37aBaTh COOCTBEHHbIE IUCbMEHHBIE U
YCTHBIE COOOLIEHNS Ha OCHOBE MH(OPMAIIH U3 HECKOJIBKUX UCTOYHUKOB




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IPOBEPAEMBIX HA OI'D
1O ®U3UKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Koxa
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe BrkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh
' JIBUKEHUS
PaBHOMepHOEe U HepaBHOMepHOe JBMkeHHe. CpenHsis ckopocTb. Dopmyna ans
1.2 | BBIUHCIEHUS CpeqHEN CKOpOCTH: V = S/t
PaBHOMepHOE NpIMOIMHENHOE IBUKEHUE. 3aBUCUMOCTh KOOPJMHATHI Te€Jla OT BPEMEHU
B CJIy4ae PaBHOMEPHOTO NPSIMOJIMHEWHOTO IBHKEHUS:
L3 1 x(f)=x,+v[
I'paduku 3aBUCMMOCTH OT BpPEMEHHU JJIs MPOEKIUU CKOPOCTH, IPOEKIUU
IepeMenIeHus, IyTH, KOOPANHATHI P PABHOMEPHOM IPSIMOJIMHEWHOM JIBUKEHUN
3aBUCHMOCTh KOOPJHMHATBHl Tela OT BPEMEHHM B CIIy4ae pPaBHOYCKOPEHHOIO
IPSIMOJIMHENHOTO IBUKCHMSL:
2
Se(f)=vy *i+ay* =
Fn
@opmynsl 1 IPOECKIUH NTEPEMEIEHUS, IPOCKIMH CKOPOCTH U MPOCKIUU YCKOPECHHUS
IIPY PABHOYCKOPEHHOM IIPSIMOJIMHEWHOM JIBHYKECHUM:
2
1.4 S (D) =vp,-t+a,- 2
U_\_(f) =Up, T4, 1,
a.(f)=canst,
UI.‘cL - Ul.'rL =2”ISI
I'paduky 3aBUCHMOCTH OT BPEMEHH Ul NMPOEKLUU YCKOPEHMS, MPOEKIMU CKOPOCTH,
IIPOEKIMH IEPEMEIIECHNS, KOOPIMHATHl IPH PAaBHOYCKOPEHHOM IPSMOJIMHEHHOM
JBUKCHUU
CBobGonHoe maneHue. Dopmyibl, OMUCHIBAIOIIME CBOOOJHOE MAJCHHME Tela IO
15 BEPTUKATIM (IBIKEHHE TeJla BHU3 MM BBEPX OTHOCUTEIBHO MOBEPXHOCTH 3EMIIN).
' I'paduxy 3aBUCUMOCTH OT BPEMEHHM JJISl POEKLUU YCKOPEHHMSI, TPOESKIIMU CKOPOCTH U
KOOpAMHATHI IIPU CBOOOJHOM MAJICHUHU TeJla 10 BepTHKAIU
CKOpOCTh paBHOMEPHOTO JBMKEHMS TeJa 110 OKpY>KHOCTH. HarpaBieHue ckopocTH.
1.6 | ®opmyna g BBIYMCIEHUS CKOPOCTH 4YEpE3 paauyC OKpPYKHOCTH M IEPHOJ

oOparieHus:




LlenTpocTpeMuTenbHOE ycKOpeHue. HanpasieHne HeHTpOCTPEMUTELHOTO YCKOPCHUSI.
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 | SBnenue unepuuu. [lepsslii 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 CKoOJbX)eHUs. Popmyrna JUisi BBIYMCICHUS MOMYJS CHIIBI
TPEHUSI CKOJIBKCHHUS:
F_=u-N
1.12 p=H
Hedopmarus Tena. Yopyrue u Heynpyrue aegopmanuu. 3aKoH ynpyroi aedopmaruu
(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 CHIIBI TSHKECTH BOMM3H noBepxHocTu 3emnn: F = mg.

JBuxenue mianet Bokpyr Connua. [lepBas kocmuueckast ckopoctb. HeBecomocts u
Heperpy3Ku

1.15

Nmriynese Tena — BeKTopHast GU3nUYecKas BeIHYMHA.
p=mi

Nmnynec cuctemsl Ten. 3MeHnenue umnynbsca. MMImynbc cumbl

1.16

3aKkoH COXpaHCHUA UMITYJIbCA IJIs SaMKHYTOﬁ CHUCTEMBI TCJI:
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 kuHeTH4Yeckoil sHeprun. DopMysia a1 BEIYUCICHUS TOTEHIIUAIBHOU
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 OHCPruu 1pu HaAJIMYUU CUJIBI TPCHUA.

1.20

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




M +M +..=0
[TonsuxHbIi 1 HenoABWXKHBIN O0510ku. KITJ[ mpocThix MexaHU3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

1.21

JlaBiienue TBEPIOTO TEIA.
@opmyiia Ui BBIYMCIICHHS JABJICHUS TBEPAOTO Tena:
F
pP= ch
JaBnenue raza. AtMocdepHoe TaBiIcHUE.
I'unpocraTtuyeckoe AaBiieHnE BHYTPH KUIKOCTH.
®dopmyna JUisl BBIYUCIECHUS JaBICHUS BHYTPH KHJIKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['mapaBinuecknii npece

1.23

3akoH Apxumena. opmyna i ONpeAesIeHUsT BHITAIKUBAKOIIEH CHIIbI, IEHCTBYIOIIEH
Ha TeJIo, TOTPY>KEHHOE B KUKOCTh WJIH Ta3:

Fap =PEV

Vcnosue nnaBanud Tea. [1maBadue CyA0B M BO3QYyXOIlJIABAHUC

1.24

Mexanudeckue KoJjiebaHus. AMIUTMTYNA, TIEPUOa M 4YacToTa Kosebanmil. Dopmyna,
CBSI3BIBAIOIAS YACTOTY U MEepUO/1 KOIeOaHU:

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
CKOPOCTH JIBIDKEHHUSI Opycka IO HAaKJIOHHOM IJIOCKOCTH; YCKOpeHHs Opycka Npu
JBIDKEHUM IO  HAKJIOHHOW  IUIOCKOCTH; 4YacTOThl M Iepuoja  KoJjeOaHHi
MaTeMaTHYeCKOTO MasiTHUKA; YaCTOThI U MepHoAa KoJleOaHUil MPYKUHHOTO MasiTHUKA;




MOMEHTA CHJIBI, JEHCTBYIOIIETO HA pblYar; padOThl CHIIBI YIPYTOCTH IMPHU MOAbEME
rpy3a ¢ IOMOIIBIO HEMOJBIKHOTO 0JI0Ka; pabOThI CHIIBI YIPYTrOCTH IPU ObEME TPpY3a
C TIOMOUIBIO TMOABIXHOTO OJIOKA.

HccnenoBanue 3aBUCIMOCTH apXUMENOBON CHIIBI OT 00bEMA MOTPYKEHHOM YacTu Tesa
1 OT INIOTHOCTH KHUJIKOCTH, HE3aBHUCHUMOCTHU BLITaHKHBaIOHleﬁ CHJIbI OT MacCChl T€Jia,
CUJIbI TPCHUA CKOJIBKCHUSA OT CHUJIbI HOPMAJIBHOI'O AABJICHUA UM OT poJda MOBCPXHOCTH,
CHJIBI YIIPYTOCTH, BO3HHKAIOUIEH B MpPYXWHE, OT CTENEHH NeGOpMaluu MpPYyKHUHBI;
YCKOpEHHUs1 OpycKa OT yriia HaKIOHA HaNpaBIISIONICH; meproa (4acToThl) KojeOaHui
HUTAHOTO MajdTHHKA OT JJIMHBI HUTHU, IICpHUOaaA KoeOauuii MNPY’)KUHHOI'O0 MasATHUKA OT
Macchl TIpy3a M JKECTKOCTH TMPYKHUHBI; HCCIEAOBAaHUE HE3aBUCHUMOCTH IIEpPHOJA
KoJieOaHUN HUTSHOTO MasTHUKAa OT Macchl rpysa. IIpoBepka ycioBusi paBHOBECHS
ppryara

Qusuueckue a61eHUs 6 npupooe. NPUMEPHI IBWKEHUS C PA3IMYHBIMU CKOPOCTSIMH B
JKUBOW M HEXKUBOU MPUPOJIE, AEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U TEXHUKE, IPUIIUBBI U
OTJIMBBI, JBWKEHHE IUTaHeT COJIHEYHOM CHUCTEMBI, PEAKTHUBHOE JBUIKEHHUE IKUBBIX

1.30 OpraHW3MOB, pbIYard B TEJE€ YEJIOBEKa, BIMSHUE aTMOC(EpPHOTO JABJICHUS HA KHUBOM
OpraHu3M, IUIaBaHWE pbIO, BOCIPHUATHE 3BYKOB IKUBOTHBIMH, 3EMJIETPSICCHHE,
CEHCMUYECKHE BOJIHBI, ITyHAMH, 9XO
Texnuueckue ycmpoticmea: CUUAIOMETP, 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 BOJIOIPOBOJIA, TUIPABINYCCKUN TIPECC, MaHOMETp, 0apoOMeTp, BHICOTOMED,
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, KHUIAKOTO M Tra3000pa3HOrO0  COCTOSHMM  BEIICCTBA.
Kpucranmmaeckue 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 pacHIMpeHUE U CKATUE

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. KoanmdecTBo TEMIOTHI. Y AeNbHAs TEMIOEMKOCTD:

*1 o=em(ty-1)
3aKOH COXpaHEHUs SHEPTUU B TEIIOBBIX MpoIleccax. YpaBHEHUE TEIIOBOrO OaaHca:

2.9 Ql +Qg 1 =0

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




1 KoHAeHcanuu. Kunenue sxuakocTu. Y aeipHas Terora napoodpasosanus: L = Q/m

2.11 | BrnaxHocCTh BO3ayXa
[InaBnenue m xpuctasmszanus. M3MeHeHHe BHYTpEHHEH 3HEPIUM IpH IUIABJICHUM U
KpUCTAJIIIM3aluu. Y IebHasl TEIJI0Ta IIaBJIEHUS:
2.12 o)
- m
’ 13 BHyTpeHHsa 3Heprus cropaHusi TOILUIMBA. Y ieibHas TEIUIOTa CrOPaHUs TOIUIMBA: ¢ =
' O/m
2.14 | Tpuniuns! padots! TermoBbix aurateneid. KI1/I renosoro asurarens
IIpakxmuueckue pabomoi
N3mepenue yaenpHON TEMIOEMKOCTH METAUIMYECKOTO LMIMHAPA; KOJWYeCcTBa
TEIUIOTHI, MOJYYEHHOTO BOJOW KOMHATHOM TemmepaTypbl (UKCUPOBAHHON Macchl, B
5 15| KOTOPYyio omymeH HarpeThll IWIMHAP; KOJWYECTBA TEIUIOTHI, OTJAHHOIO HArpeThIM
' HWIMHIPOM, TIOCTIE OMYCKaHMS €r0 B BOJYy KOMHATHOM TeMIlepaTypbl; OTHOCUTEIHHOM
BJIQYKHOCTHU BO3/yXa; YAEJIbHON TEIJIOTHI IUIaBJeHUs Jbjaa. MccienoBanue U3MeHEeHUs
TEMIEpAaTypbl BOJBI MPH PA3IUYHBIX YCJIOBHSX; SBJIEHUS TEIJIOOOMEHa MpH
CMELIMBAHUH XOJIOJHOM U rOpsiYed BOJBI; MPOLECCA UCTIAPEHUS
Qu3zuueckue A61eHUs 8 npupode: TOBEPXHOCTHOE HATSXKEHUE U KaWJUISIPHBIE SBJICHUS
2.16 | B mpupone, Kpuctauibl B Tpupoze, uinydeHue CoJiHIA, 3aMep3aHHe BOJOEMOB,
MOpCKHE OpHu3bl; 00pa3oBaHKUE POCHI, TYMaHa, UHES, CHETa
Texnuueckue ycmpouicmea: KanWULIpbl, TPUMEPbl HCHOJIb30BAaHUS KPUCTAJUIOB,
2.17 | XKUAKOCTHBIA TEPMOMETP, AATUUK TEMIIEpATypbl, TEPMOC, CUCTEMA OTOIUICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, MapoBas TypOUHA, JBUTaTEIb BHYTPEHHEIO CrOpaHUs
3 OJIEKTPOMAI'HUTHBIE ABJIEHWA
3.1 DnekTpu3anus Teil. [[Ba Buaa 3IeKTpUUeCcKuX 3apsioB
3.2 | BzaumogeiicTBUE 3apsKEHHBIX Tel. 3akoH Kynona
3.3 | 3akoH coXpaHEHUs IECKTPUUECKOIO 3apsiaa
34 Onektpuueckoe mnojne.  Hampsok€HHocTh — anekTpuueckoro  mousist.  IlpunHnoun
' CYIEPIO3UINH IEKTPUUECKUX TMOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenu snextpuueckux  3apsaoB. [leficTBUE — AJIEKTPUYECKOro MO  Ha
' 3NeKTpUUecKue 3apsapl. [IpoBOIHUKY U TUAIEKTPUKU
[TocTrosiHHBIN 3nekTpuueckuit Tok. JlelWcTBust snekrpuueckoro Toka. Cuna Toka.
3.6 | Hamnpskenue.
I=q/t,U=A/\
37 DNEKTPUUECKOE COITPOTUBIIEHHE. Y AIETBHOE JIEKTPUUECKOE CONIPOTUBIICHHE:
' 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 COCAUHCHHA ITPOBOJHNKOB

3.10 | PaGota m MOIIHOCTB NeKTpruUeckoro Toka. A = Ult, P = Ul
3akon Ixoyns — Jlenma:
3.11 0=1I 2 Rt
312 OmnbiT Dpcrena. MarHuTHOE MoJie MPSMOTO MPOBOJHHUKA ¢ TOKOM. JIMHUM MarHUTHOM
' UHIYKIIAU
3.13 | MaruaurtHoe 1noJje NoCTOSHHOTO MaruuTa. BzaumoielicTBe NOCTOSTHHBIX MArHUTOB
3.14 | eiicTBHMe MarHUTHOIO MOJIl HA IPOBOJIHUK C TOKOM
3.15 | Omnprtel @apages. SABnenue anexkTpoMaruutHol nHAyKuuu. [Ipasumno Jlenna
Ipakxmuueckue pabomoi
N3mepenue >neKTpHUUECKOro COMPOTUBIEHUS PE3UCTOPA; MOILIHOCTU AJIEKTPUUYECKOTO
TOKa; pabOTHI DJIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHUJIBI TOKA, BO3HUKAIOLIErO B MPOBOJHUKE (PE3UCTOPHI,
316 JIaMIIOYKa), OT HAIPsHKEHUS Ha KOHLAX MPOBOJHMKA; 3aBUCUMOCTH COMPOTHUBIIEHHS OT
' JUIMHBI ~ TIPOBOJHMKA, IUIOMIAJM €ro IONEpPeYyHOTO CEYeHHs] U YIEeJNbHOIO
COTPOTHBIICHUSI.
[IpoBepka mpaBuia sl SJIEKTPUYECKOTO HAMpPsDKEHUS TPU  MOCIEI0BAaTEIbHOM
COCIMHEHUU TPOBOJHHUKOB; TMpaBWia Ui CHJIBI 3JIEKTPUYECKOTO TOKa TpHU
napajuieIbHOM COSMHEHUH MTPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue sA6leHuUs 6 Npupode: DIEKTPUUYECKUE SBJIEHHS B aTrMocdepe,
3.17 | DJIEKTpHUUYECTBO KUBBIX OPTraHW3MOB, MarHUTHOE IMOJE 3eMJIH, IPEid MOIIOCOB, POh
MarHuTHOTO TOJIS AJIs1 )KU3HU Ha 3emiie, TIOJISIPHOE CUSIHUE
Texnuueckue ycmpoticmea: 3JIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTar, CUETUHK
318 AIIEKTPUYECKOM  SHEPruu, JJIEKTPOOCBETUTENbHBIE MPUOOPHI, HarpeBaTelIbHbIC
' ANEKTPONpUOOpsl  (MIPUMEPBI), DIIEKTPUUYECKHE MPEAOXPAHUTENH, JIEKTPOMArHuT,
ANIEKTPOABUTaTENb MOCTOSIHHOTO TOKA, TeHEPATOP MOCTOSHHOTO TOKa
3.19 | DnekrpomarHuTHble BOJIHBIL. [1IKana 351€eKTpOMarHUTHBIX 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. Onruyeckue npuOOpsI
396 Ipakmuyeckue pabomol

W3mepeHne onTuyeckoil Cuiibl coOuparomieil JMH3bI; (OKYCHOTO PpacCTOSIHUA




coOuparomield JUH3bI (10 CBOMCTBY PAaBEHCTBA pa3MEpoOB NpeAMeTa M H300pakeHus,
KOT'J1a TIPE/IMET PaCIIOJIOKEH B IBOMHOM (POKyce), moKa3zaTels MPEIOMIICHHUS CTEKIIA.
HccnenoBanue cBOCTBA M300paKECHUS, TOTYICHHOTO C IMOMOIIBIO COOMpArOIIEH
JIMH3bI, U3MCHCHHU A q)OKyCHOI‘O pacCcToAHrA ABYX CJIIOKCHHBIX JIMH3; 3aBUCUMOCTHU YTJIa
MIPEIOMIIEHHS CBETOBOTO JIy4a OT YIJIa IIa/IeHUs Ha TPAHULIE «BO3YX — CTEKIIO»

Qusuueckue senenuss 6 npupooe: 3atmenust Connua u JlyHel, 1iBeTa Tels, ONTHUYECKUE

327 SIBJICHUS B aTMocdepe (IBeT Heba, pedpakius, pajayra, MUPaK)
3.28 | Texnuuecxue ycmpouicmea: 09Ky, IEPUCKOT, (poToarnmapar, ONTUYECKUE CBETOBOIbI
4 KBAHTOBGIE SIBJIEHU A

4.1 | PanuoaktuBHOCTH. Anb(a-, OeTa-, raMma-u3nydeHus. Peakiun anbda-u 6era-pacnana

4.2 | OmnbiTel Pe3epdopna no paccesnuro anbga-vyactull. [lnanerapuas mosiens aroma

4.3 | Cocras aromHoOro sa1apa. 3otomnsl

4.4 | Ilepuon momypacmnajga aTOMHBIX SiFiep

4.5 | Snepubie peakiuu. 3aKOHBI COXPAaHEHHUS 3apsIOBOTO M MAaCCOBOTO YHCENT
DQusuueckue s61eHUsi 6 Npupode: ECTECTBEHHBIN PaTNOaKTUBHBIA (OH, KOCMUYECKHE

4.6 | nydu, paJHOaKTUBHOE M3IyYEeHUE MPUPOIHBIX MUHEPAIOB, ACHCTBUE PaJMOAKTHBHBIX
W3JIy4eHUI Ha OpraHu3M 4YeJl0BeKa

47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, WHIUBUAYAJIbHBIA JIO3UMETp, Kamepa

Bunscona, snepHas sHepreTrka




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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

* EnuHoe COACPIKAHUC 06IJ_I€FO 06pa3013aH1/151. MGTOI[I/IIICCKI/IG MaTcpualibl. -

https://edsoo.ru/metodicheskie-posobiva-i-rekomendaczii/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET
* bubnnoreka nugppooro oOpazoBaTeIbHOTO KOHTEHTA -

https://urok.apkpro.ru/

* SIKnacc - nmudgpoBoit o0pazoBaTeIbHBIN pecypc IS KO -

https://www.yaklass.ru/

* MocKOBCKasi 3JIeKTpOHHas IIKoa - https://uchebnik.mos.ru/main

* [Inatdopma s nposenerus OauMuan U KypcoB «OITUMITHYM) -
https://olimpium.ru/

e MopTan «O6pasosapuym» - https://obr.nd.ru/




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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