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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
yrayoJIEHHOM YPOBHE OCHOBHOW 00pa30BaTeNIbHOW MPOTPaMMBI, MPEICTABICHHBIX
B ®I'OC 00O, a Takxke ¢ yuérom (enepanbHON padoyeil mporpaMMbl BOCIIUTAHUS
u Konnenmuu npenoaaBanus yueOHoro npeameta «Dusukay.

Copepxanue mnporpaMMbl 10 (HU3UMKE HANPABICHO Ha YJIOBJIETBOPEHHUE
NOBBILIEHHBIX 3alpOCOB O00YyYalOUIMXCs, CTpeMsIIuxcsi K Oornee TiIyOOKOMY
OCBOCHUIO (U3MYECKUX 3HAHUM, U Ha (OPMUPOBAHUE €CTECTBEHHO-HAYUHOU
rpaMOTHOCTH oOydyaromuxcs. B mporpamme mno (Qusnke  yYUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mnpeamera B peanuzanuu TpeboBanuii ®I'OC OO0 k
IUIAHUPYEMbIM JTUYHOCTHBIM U METaNPEAMETHBIM pe3yjbTaTaM 00yUYeHHs, a TaKXKe
MEXIIPEMETHBIE CBSA3U E€CTECTBEHHO-HAYYHBIX yYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
1o rojaaMm o0y4yeHus (IO Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIEeI0BATENbHOCTh
U3Y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUSI MPEIMETHOTO COJCpKaHUA U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMXCsl.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO y4€OHOMY TIPEIMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
PEIMETOB, TIOCKOJBbKY (U3MdYecKkne 3aKOHBI JIEKAaT B OCHOBE MPOIECCOB H
SBICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomuerd u QGU3HIECKOU
reorpadguei, BHOCUT BKJIAJ B €CTECTBEHHOHAy4YHYI0 KapTHHY  MHpa,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYSHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

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

N3yuenune Qusukn Ha yrioyOnEHHOM YypOBHE TPEIOJIaraeT YBEPEHHOE
BIIQJICHUE CJEAYIOIINMU KOMIIETEHTHOCTSIMU, XapaKTepU3yIOIUMHU
€CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:

HAyYHO OOBSICHATH SIBIICHHUS,

OLICHUBATh U IOHUMAaTh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHNUS;

UHTEPIPETUPOBATh JIaHHBbIE M HWCIIOJIb30BaTh HAay4YHbIE JOKA3aTEJIbCTBA IS
MOJTyYEHHUS BBIBOJIOB.

enn wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTelbHbIX Opranuzanusx Poccuiickoit ®Dexaepanuu, pean3yrOIUX



OCHOBHBIE  00111€00pa30BaTe/IbHbIE IMPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Komnerun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nekadps 2019 r. Ne [1K-4BH).

Henu u3zydyenus GU3MKU HA YriIyOJIEHHOM ypOBHE:

pa3BUTHE HWHTEpPECca W CTPEMJICHHS OOydYalolUXCs K HAyYHOMY H3yYEHHUIO
MPUPOJIBI, PA3BUTHE X UHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJE TMO3HAaHHUA M (HOPMUPOBAHHE
HCCIIEIOBATEIILCKOTO OTHOIIEHUS K OKPYKAIOIINM SBICHUSIM;

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

dopmMupoBaHue yYMEHUH TPUMEHATh (U3MYECKUE 3HAHUS W HAyYHBIC
J0Ka3aTeNbCTBA ISl O0OBSICHEHHS OKPYKAIOIIUX SBICHUH;

dopMupoBaHue TNpEACTABICHUN O ponu (U3UKU [ Pa3BUTUSA JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;,

pa3BUTHE TpeICTaBICHUI O  BO3MOXHBIX  cdepax  Oymymiei
NpodeCCUOHATBHON JIEATEIBHOCTH, CBSI3aHHOW C ()M3MKOW, TMOATOTOBKA K
JalbHEHIIIeMy O0yYeHHUIO B 3TOM HarpaBJICHUH,

dopMupoOBaHUE TOTOBHOCTH K JallbHEHIIEMy W3y4eHHIO (QU3UKH Ha
yriIyOJIEHHOM YpOBHE B paMKaX COOTBETCTBYIOUIMX Mpoduield oO0ydeHHs Ha
YPOBHE CpeHEro 0011ero o0pa3oBaHus.

JloCcTH)KEeHHEe 3TUX LieJiell mporpaMMbl N0 (U3MKE HAa YPOBHE OCHOBHOTO
o01iero o6pa3oBaHusl 00€CIEUNBAETCS PEILICHUEM CIIEAYIOIUX 3a/1ay:

nproOpeTeHne 3HaHUN O JUCKPETHOM CTPOEHUU BEIIECTBA, MEXAaHUYECKUX,
TETUIOBBIX, JIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

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

OCBOEHHE METO/IOB PEILICHUS PACUETHBIX U KaUeCTBEHHBIX 3a]a4, TPEOYIOMUX
CO3/IaHHS W HCIOJB30BaHUS (U3MUYECKUX MOJENEH, BKIIOYas TBOpPYECKUE WU
MPAaKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H;

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

OCBOCHHE TPUEMOB paboThl ¢ WHMOpMaNKel (U3NIECKOTO COJep KaHMS,
BKJItOYasi UH(HOPMALIMIO O COBPEMEHHBIX JTOCTHKEHUSAX (PU3UKHU, HHTEPIIPETALUs U
KPUTHUYECKOE OLIEHUBAaHUE HHPOPMAIIHH;

3HaKOMCTBO €O cepamu MpodhecCHOHATBHOM EATEIbHOCTH, CBSI3aHHBIMU C
(GU3NKON, W COBPEMEHHBIMHU TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTHXCHHSIX
bu3nYeCKON HayKH.



Ha wusyuenue ¢usuku (yriyOn€HHbIA ypOBEHb) Ha YPOBHE OCHOBHOIO
obmrero o6pazoBanusi otBoautcs 340 udaco: B 7 kinacce — 102 yaca (3 uvaca B
Henemo), B 8 kimacce — 102 gaca (3 ygaca B Heaeno), B 9 kimacce — 136 ygacos (4
yaca B HEJIEIIIO0).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOLIETr0 MUPA.

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

®uznyeckue BenuuyuHbl. Pa3mepHocTh. EnuHuLBl (U3MUECKUX BETUYMH.
N3mepenue Qusnueckux BenuuuH. OTanoHbl. Dusmyeckue npubopwl. llena
nenenus. [lorpemnocts u3Mepenuii. [IpaBuna Ge3omacHoro Tpyaa npu pabdote ¢
nabopaTopHeIM 00OpyAoBaHUEeM. MexayHapoaHas cuctemMa eauHuil. [lepeBon
BHECUCTEMHBIX eAuHuUIl B equHuibl CH.

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

Jemoncmpayuu.

MexaHnuyeckue, TEIUIOBbIE, JJICKTPUUYECKHME, MAarHUTHBIC, CBETOBBIC,
3BYKOBBIE SIBJICHUS.

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

Jlabopamopnuie pabomot u onvimot.

Omnpenenenue 1EHbI IEICHUS IIKAJIbl U3MEPUTETHLHOTO pUOopa.

N3mepenne paccTOSTHUMN.

N3mepenue momanu u 00bEMa. MeTo 1 majaeTKH.

HN3mepeHne BpeMeHuU.

N3mepenune 06bEMa KUAKOCTH U TBEPOTO TEa.

Onpenenenue pa3MepoB MalbIX Tell. MeTo psaoB.

[IpoBenenne wucciaenoBaHUS IO MPOBEPKE THUIOTE3bl: TAIBHOCTH IOJETA
[IapuKa, MyrneHHOTr0 TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIBIIE BRICOTA ITyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHHU BelllecTBA.

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

JIBrkenne dactui] BemiecTBa. CBs3b CKOPOCTH JIBUKEHUS YACTHI[ C
TemnepaTypoil. bpoyHoBckoe aBwxkenue. uddysusa. BzaunmopelicTBue dvacTuil
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN U TBEPABIX
(kpuctamindeckux) Tena. B3auMocBsi3b MEX]y CBOWCTBAMHU BEIIECTB B Pa3HBIX



arperaTHhIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJIIPHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysuu.

HaGmonenue siBneHuit, 00BACHIIONUXCS TPUTSHKEHUEM WM OTTAIKMBAaHUEM
YaCTHUIl BEHIECTBA.

Jlabopamopnuie padomut u onvimut.

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

OMbITHI O HAOIOICHHUIO TEIIJIOBOTO PACHIUPEHUS Ta30B.

OnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIEICTBHE TeJl.

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

I'paduku 3aBucMMOCTEl BEIMYMH, ONMUCHIBAIOIMX JBMXeHHe. OO1mme
MOHATUS OO0 OTHOCUTEIBLHOCTU JBIKEHUSA. CIOXKEHHE CKOpOCTEH I Ted,
JIBUKYIIUXCS TTApaJIENbHO.

SBneHne wHepuuu. 3aKOH WHepuuH. B3anmoneiicTBue Ten Kak IMpUYMHA
U3MEHEHNs CKOPOCTM JBWXEHHUsS Tel. Macca Kak Mepa HMHEPTHOCTH Teja B
NOCTYNaTeNbHOM JBHKEHUHU. IlnoTHocTh BemiectBa. CBA3b IUIOTHOCTU C
KOJIMYECTBOM MOJIEKyJd B enuHuie oObéMa BemiectBa. (CMecu U CIUIaBHI.
[ToBepxHOCTHAS ¥ TUHEWHAS TUIOTHOCTb.

Cunia Kak XapakTepucTuKa B3aumoneicTBus Teil. Cuia yrnpyrocTd M 3aKoH
I'yka. 3mepeHune Cuibl ¢ TTOMOIIBIO JUHAMOMETpA. SBIICHUE TATOTEHHUS U CHUa
TskecTd. Cuiia TSKeCcTH Ha Apyrux IaHetax. Bec tena. HeBecomocTs. Croxenue
CWJI, HAPABJICHHBIX MO OJHOM mpsiMoil. PaBHoneicTBytomas cui. Cuiia TpeHusl.
Tpenue CKoONIbKEHUS W TPEHUE TOKOsA, BA3KOE TpeHue. TpeHwe B Mpupoae u
TEXHUKE.

Jemoncmpauuu.

HaGmronenre MexaHU4eCKOro JBIKEHUS Tea.

N3mepenue ckopocTu MPSIMOJIMHEUHOTO IBUKEHUS.

HabGmronenvie siBeHUsT HHEPIIUH.

HaGmronenne n3meHeHns CKOPOCTH MPU B3aUMOJICHCTBUA TE.

CpaBHeHuE Macc Mo B3aUMOJICUCTBUIO TEII.

CrnoxeHue Cuil, HalpaBJIEHHbBIX IO OJTHON MPSMOM.

Jlabopamopnuie padbomot u onvimol.



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

Onpenenenue cpeaHeldl CKOPOCTH CKOJIBKEHHS OpycKa WM IIapuka IIo
HAaKJIOHHOM INIOCKOCTH.

Ornpenenenue mIOTHOCTH TBEPAOTO TEIA.

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

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

Paspnen 4. /laBinenue TBEPABIX TeJl, dKMIKOCTeil U ra3oB.

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

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

AtMmocdepa 3emuin u atMocepHoe namieHue. [IpuuuHBI CylllecTBOBaHMS
BO3AymHON o0omouku 3emin. OmnbiT Toppuuennu. M3mepenue arMochepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO 1aBlIeHUs OT BHICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTO JTABICHUSI.

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

Jemoncmpauuu.

3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmaronyecst COCYIbI.

I'mnpaBanyueckuit mpecc.

[IposiBnenue nericTBrst aTMOC(HEPHOTO AABICHHMS.

Cudon.

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

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue miaBaHus Te: MJIABAHUE WUIIM MOTPYKEHUE TEI B 3aBUCUMOCTU OT
COOTHOUIEHUS MJIOTHOCTEN TeJa U KUJKOCTH.

Jlabopamopnuie padbomot u onvimol.



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

Ornpenenenue BBITAUIKUBAIOLIENH CHIIBI, NEUCTBYIOLIEH Ha TEJIO, IOTPYKEHHOE
B JKUJKOCTb.

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

OneITel, JAEMOHCTPHUPYIOIIME  3aBUCHMOCTb  BBITAJIKMBAIOLIEH  CHIIBI,
JEHCTBYIOIIEH HA TEJIO B KUIKOCTH, OT 00BbEMA MOTPYKEHHON B JKUJIKOCTh YaCTH
T€Ja U OT INIOTHOCTH KUAKOCTH.

KoncTpynpoBaHue apeoMeTpa Wi KOHCTPYMPOBAHUE JOJKU U ONPEIEIICHHUE
€€ rpy30l0AbEMHOCTH.

Paspnen S. PaGora u MOIIHOCTB. JDHEpPrus.

Mexanudeckasi paboTa JUisl CUJI, HAPABJIEHHBIX BAOJb JUHUU IEPEMEILICHHUS.
MoHOCTS.

[IpocTbie MexaHM3MBI: pblYar, BOpPOT, OJIOK, TOJHUCIACT, HAKJIOHHAS
IJIOCKOCTh, HOXKHUYHBIN MexaHn3M. MoMeHT cuiibl. PaBHOBecue poluara. [IpaBuio
MoMeHTOB. [IpumeHeHue mnpaBuiIa paBHOBeCHs pblyara K OJOKy. «30J510TO€
npasmiio» mexanuku. KIIJ npocteix MmexanusmoB. [IpocTbie MexaHU3MbI B OBITY,
TE€XHHUKE, )KUBBIX OpraHU3Max.

Mexannyeckass dHeprus. KuHeTMdeckas M NOTECHUHAIbHAS JHEPIUSL.
[IpeBpaieHrne 0JHOTO BHUJIa MEXAaHUYECKOW YHEPTUH B IPYTrOM. 3aKOH COXpAHEHUS
Y IIPEBPALLCHUS YJHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomot u onvimot.

HccnenoBanne ycioBUM paBHOBECHS phlyara.

N3amepenne KIIJI HaKITOHHON MIIOCKOCTH.

W3ydenue mpaBuiia pbryara Ajsi HOJBUKHOTO U HEMOJBUKHOTO OJIOKOB.

Omnpenenenune KIIJI moaBmkHOTO U HEMTOABHKHOTO OJIOKA.

Omnpenenenue pabOTHl CHIIBI YIPYTOCTU MPHU HNOIBEME IPY30B MPHU MMOMOILH
MOJIBMKHOTO OJI0Ka.

N3ydeHne 3akoHa COXpaHEHHSI MEXAHUYECKON SHEPIHUU.

8 KUIACC

Pa3nen 6. TensioBble siBJIeHMS.

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



Mopenu TBEPIOro, >KHIKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramimueckre u amopdueie Tena. I'pageH — HOBBIM MaTepuan AJjii HOBBIX
TEXHOJIOTUU. TEeXHOJIOTUM TMONYyYEHHUs] UCKYCCTBEHHBIX aiMa3oB. OObsCHEHUE
CBOMCTB T'a30B, )KUAKOCTEU U TBEPABIX TEJl HA OCHOBE IOJIOKEHUN MOJIEKYJISAPHO-
KMHETUYEeCKOU Teopuu. [[OBEpXHOCTHOE HATSAKEHHUE, CMAaYMBAHUE, KANIWLISIPHbBIC
SABJIEHUS. TEIJIOBOE pACHIMPEHHE W C)KATHUE. 3aBUCHUMOCTH JIaBJIEHHUS Ta3za OT
o0BEMa, TeMneparypsbl.

Temnepatypa. CBsi3b TeMmepaTypbl CO CPEIHEN KWHETUYECKON HHEpruei
TEIUIOBOTO JBMXKEHUS YacTull. TeMIeparypHbI€ IIKaJbI.

Buytpennsis  sHeprusi. CnocoObl HM3MEHEHMs] BHYTPEHHEW DHEpPruu:
TEeIIonepeaayda U COBEpIICHUE paboTHI. Buas TEIUIONEePEIauH:
TEIUIONPOBOJIHOCTh, KOHBEKIIUS, U3yuYeHUE. Buasl Temionepenaun B NpUPOJIE U
TexHuke. HeoOpaTuMOCTh TETIOBBIX MTPOIIECCOB.

KonmnuectBo TeroTel. YaenbHas TEIUIOEMKOCTh BeEIIecTBa. TeruiooOMeH H
TeIioBoe paBHOBecue. 3akoH HproToHa-Puxmana. YpaBHeHue TemioBoro danaHca.

[InaBneHue u OTBEpAEBaHUE KPUCTANIMUYECKUX BEUIECTB. Y A€IbHAS TEIIOTA
miaBieHus. [lapoo6Gpa3zoBanue u kouaeHcanus. Mcnapenue. Kunenue. Y nenbHas
TEIjoTa  mnapooOpa3oBaHUsA.  3aBUCUMOCTh  TEMIEpaTypbl  KUIEHHUS  OT
atMocepHoro mgaBieHus. HachbllieHHBIH W HEHACBIEHHBIM map. BraxHocTh
BO3/lyXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CTOPAHUS.

[Tpunnuner pabotel TerioBeiX napurareneit. KIIJ[ TemmoBoro aBurarterns.
TenoBele OBUratend W 3alllUTa OKpYXKarIled cpeapl. TemnoBble NOTEpH B
TEIJIOCETSX.

3aKOH COXpaHEHHUsI U MPEBPAILCHUS SHEPTUH B MEXAHUYECKHX U TEIUIOBBIX
npoiieccax.

Jemoncmpauuu.

Hab6mronenre OpoyHOBCKOTO JIBUIKECHHUS.

Ha6monenne nuddysun.

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

HaGmronenre TemioBoro pacumpeHus Tel.

N3meneHune naBieHusi raza Opu U3MEHEHWH O0BEMA M HArpEeBaHUU WU
OXJIAXKICHUU.

[IpaBuna n3mMepeHus: Temneparypsl.

Bunpr Termionepenayn.

OxutaxkieHre Ipy COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiiieHHH pabOThl BHEIIHUMH CUJIAMHU.

CpaBHEHME TEIUIOEMKOCTEN Pa3JINYHBIX BEUIECTB.



HaGmtonenue kunenus.

HaGmroneHne nocTostHCTBA TeMIEpaTyphl IPY TUIABJICHUH.

Mopenu TennoBbIX ABUTATEIEH.

Jlabopamophuie padomot u onvimot.

OMnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TTPUTSIKEHUS.

OnbIThI IO BBIPAIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM MJIM caxapa.

N3mepenune TteMnepaTypbl MpU TOMOIIM JKHAKOCTHOIO TEPMOMETpA H
JNaTyrKa TEMIEPATYPHI.

OnbITel 1O HAOMIOACHUIO TEIUIOBOI'O PACIIUPEHUS] Ta30B, KUIKOCTEH U
TBEPJBIX TEJI.

OmnpeneneHue qaBieHUs BO3yXa B OaJUIOHE IITTPUIIA.

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

[IpoBepka rumnoTe3bl JUHEHHON 3aBUCUMOCTU JUJIMHBI CTOJOMKA KUIKOCTH B
TEPMOMETPUYECKON TPYyOKe OT TeMIepaTyphl.

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

UccnenoBanue sBJICHUS TEIUIOOOMEHA TMPU CMENIMBAHUM XOJOAHOM U
ropsiueu BOJIBI.

Onpenenenue KOIUYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW MPH TEMIOOOMEHE
C HarpeThIM METAJUNINYECKUM LUIIUHIPOM.

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

Ornpenenenue yneabHONW TEINIOEMKOCTH BEILECTBA.

HccnenoBanue npouecca ucnapeHusl.

Ornpenenenue OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Ornpenenenue yneibHONW TEIUIOTHI MIABICHUS JIbJA.

Pa3znen 7. JinekTpuyeckre U MATHUTHBIE SIBJICHHS.

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

Onektpuueckoe mnone. Hanpsk€HHOCTh 3iekTpudeckoro mossa. IIpuHuun
CYNEepHO3ULUHU dIEKTPUUECKUX MOJIel (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3aps/ioB. DJIEMEHTApPHBIN AIEKTPUUECKUN 3apsi.
Crpoenue aroma. IIpoBOIHMKHK, JUPIEKTPUKK U MOJYNPOBOJHHMKHU. 3aKOH
COXpPaHEHHUSI ANEKTPUUECKOTO 3apsiaa.

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAaHUSA DJIEKTPUUECKOTO TOKA.
NcTouyHMKM TOCTOSHHOTO TOKa. JIeMCTBHUS SIIEKTPUYECKOTO TOKa (TEIIoBoOe,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUYECKUM TOK B METAJJIaX, )KUIKOCTIX U ra3ax.

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



CONPOTHUBIICHUE BemiecTBa. 3akoH OMa juis yyactka nenu. [locnenoBaTtenbHoe U
MapajyieIbHOE COEUHEHUE TPOBOAHUKOB. DJIC B 11enu MOCTOSIHHOTO TOKA. 3aKOH
Oma mia nonnou nenu. IlpaBuna Kupxroga. Pacdé€r mpocThIX 3IEKTPHUUECKHX
uenen. HemuHerHble 271eMEHTBI.

PaGota ¥ MOIIHOCTH BJEKTpUYECKOro Toka. 3akoH Jlxoyns-JleHua.
DneKkTpudecKue enu U NOTPeOUTENH 3IeKTpruIecKkoil snepruu B 0biTy. KopoTkoe
3aMbIKaHUE.

[TocTtossHHblE ~ MarHuThl.  B3auMonencTBHE  TOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT Opcrena. MarHutHoe mosie  3JeKTpuueckoro Toka. OnbelIT  Amnepa.
[IpruMeHeHne >IEKTPOMArHuTOB B TEeXHUKE. JleliCTBME MArHUTHOTO TMOJA Ha
npoBOAHUK ¢ TokoM. Cuna Amnepa u  omnpeaeieHue €€ HalpaBJICHUS.
DJIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lCNONIb30BaHUE 3JIJIEKTPOJBUTATEIEH B
TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABiaeHue snekTpoMarHuTHON MHAYKUuK. [IpaBuno Jlenua.
DneKTporeHeparop. Cnioco0b1 MOJy4YEHUS AJIEKTPUYECKOM SHEPIUHU.
DONEeKTPOCTAHIIMM Ha BO300HOBISIEMBIX HMCTOYHHUKAX SHEPTUU. DKOJIOTUUYCCKUE
POOJIEMBI PHEPTETUKHU. TOTIIMBHBIE AJIEMEHTHI ¥ JIEKTPOMOOHIIH.

Jemoncmpayuu.

DneKkTpu3auus Tell.

JIBa poja 3JIEKTPUUECKUX 3apsAJI0B U B3aUMOJIEVCTBUE 3apSKEHHBIX TEJL.

Y CTpOMCTBO U IEMCTBUE AJIEKTPOCKOIIA.

DneKkTpocTaTuyecKasl NHIYKIIHS.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.

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

[IpoBOAHUKH U TUDIICKTPUKH.

HcTouHrky nOCTOSIHHOTO TOKA.

JIelicTBUA 3IIEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B KHIKOCTH.

["a30BrIi1 pa3psn.

N3Mmepenue Cuitbl TOKa aMIepMeTpOM.

N3Mepenune 31eKTpUYeCKOro HANPSIKEHNUST BOJIbTMETPOM.

PeocraTt n MarazuH conpoTUBIEHU.

B3aumopelicTBre NOCTOSIHHBIX MATHUTOB.

MoaenupoBaHue HEBO3MOKHOCTH Pa3EICHHS MTOI0COB MarHuTa.

MoaennpoBaHrue MarHUTHBIX ITOJIEN MOCTOSIHHBIX MarHUTOB.

OnsIT OpcTena.

MarsurtHoe 1oJjie ToKa. JICKTPOMarHuT.



JlencTBME MarHUTHOTO T10JIS1 HA MPOBOJAHUK C TOKOM.

DJIEKTPOJABUraTENb MOCTOSTHHOIO TOKA.

Omnerter @apanes.

DIIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

OnpiTel 1O HAOJIONECHUIO DSJIEKTPU3ALMHU TeJl MPU CONPUKOCHOBEHHH H
MHIYKIUEH.

HccnenoBanue OeUCTBUA — DJIEKTPUYECKOrO IO Ha IPOBOAHUKU U
TUDJIEKTPUKH.

COopka 1 CHbITaHUE ANEKTPUUECKON LEMU MOCTOSTHHOTO TOKA.

NccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, IPOTEKAIOILIETO YEpPE3 PE3UCTOP, OT
HaIPSKEHUs Ha PE3UCTOPE U COMPOTUBIICHUS PEZUCTOPA.

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

Ornpenenenue yeabHOro CONPOTUBICHUS TPOBOJIHUKA.

[IpoBepka mpaBWJIa CJOKEHHMS HANpPSDKEHUW TIPU  IOCIEAO0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mnpaBuia g CUJIbl TOKAa MpPH NApPaLUIEIbHOM COEAUHEHUHU
PE3UCTOPOB.

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

[Tposepka nmpasun Kupxroda.

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

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

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIYIIIETO YePE3 PE3UCTOP.

Onpenenenne MOUTHOCTH JIEKTPUUYECKOTO TOKA, BBIJEISEMON Ha PE3UCTOPE.

Onpenenenue KIIJ narpeBarens.

HccnenoBanre MarHuTHOTO B3aUMOAEHUCTBHUS TOCTOSIHHBIX MATHUTOB.

N3ydeHre MAarHUTHOTO MOJISl TOCTOSHHBIX MAarHUTOB MPU UX OOBEIUHEHUH U
pa3eIICHNUM.

HccnenoBanne AeUCTBUS AJIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnBbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJEHUCTBHS KaTYIIKHU C
TOKOM M MarHuTa OT CHUJIbl U HampaBlICHUS TOKA B KATYIIKE U OT HAJIMYMS
(OTCYTCTBUS) CEpPICUHHKA B KATYIIIKE.

N3ydenne neicTBrsi MArHUTHOTO TIOJISI HA MIPOBOJTHUK C TOKOM.

KonctpyupoBanue u uzydeHue paboThl JJIEKTPOIBUTATEIS.

N3smepenne KII/] anekTpoaBUraTebHOM yCTAHOBKH.

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



9 KUIIACC

Paznen 8. Mexanuueckue siBJIeHHUS.

Mexanuueckoe JBmkeHHe. MartepuanbHas Touka. CrnocoObl OMUCaHUS
MEXaHUYECKOTO JBIXKECHUS: TaOMWYHBINA, rpaduueckuil, anHanutuyeckuii. Cucrema
oTcuyé€Ta. OTHOCUTENBHOCTh MEXAaHUYECKOTO JIBUKEHHUS.

BekTopHbIe BeIMUMHBI, ONEpalli C BEKTOpAMU, IPOECKINHU BeKTOopa. Pannyc-
BEKTOpP MAaTEpUAIBLHOM TOYKH, IEPEMEIICHUE Ha IUJIOCKOCTH. PaBHOMEpHOE
OpsIMOJIMHENHOE  JBWXKEHUE. HepaBHOMEpHOE TPSMOJUHEHHOE JIBUKECHUE.
Cpennsis 1 MTHOBEHHas CKOPOCTh TeJla MPU HEPABHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHOYCKOPEHHOE TIPAMOJIMHEWHOE JBUKEHHUE. Y CKOPEHUE
cB0oOOHOTO maaeHus. OnbIThl ["anumes.

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

JIB>xkeHue Tena, OPOIIEHHOTO IO/ YIJIOM K TOPU30HTY.

JIBuKeHue 1o OKpYyKHOCTHU. JIMHEHAst CKOPOCTh, YIiioBasi CKOPOCTh, IIEPHUO]L
¥ 4acTOTa OOpaIlleHHs P PaBHOMEPHOM JIBUKEHUHU 10 OKPYKHOCTU. CKOPOCTh U
YCKOPEHHE TPU JIBUKEHUH IO OKPYKHOCTH.

Bekrop cuibl. PaBHOAEHCTBYIOIIAs CUIIA.

[Tepsbrii 3akoH HbtotoHa. Bropoit 3akon HeroTtoHa. Tperuit 3akon HeroToHa.
[IpuHIMII Cynepno3uLu CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Crjla
TPEeHUsI IOKOA, Ipyrue Buabl TpeHus. KoadpuimeHt tpenus.

JIBUKeHUE TeJ O OKPYKHOCTH TOJ JEMCTBUEM HECKOJIBKUX CHUIL.

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

Cuna TSXKECTM M 3aKOH BCEMUPHOIO TATOTEHUA. [[BH)KEHHE Tel BOKPYT
IrpaBUTAlMOHHOIO IIeHTpa (B ToM uwucie maHeT Bokpyr Connna). Ilepsas
KOCMHUYECKast CKOPOCThb. HeBeCOMOCTh U meperpys3Kku.

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

Nmnynec Tema. M3menenme wumnynesca. Mmmynec cunel. Yopyroe u
HEYyIpyroe B3aUMOJCHCTBHE. 3aKOHbI HM3MEHEHUSI W COXPAHEHHUS HUMITYJIbCA.
PeaktrBHOE IBHXKEHHUE.

Mexannueckass paboTta ¥ MOLIHOCTh. PaboTa cull TSXKECTHU, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TeNa, TOIHIATOTO HaJ
MMOBEPXHOCTHIO 3eMiH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprud. TeopeMa O KMHETUYECKOW JHEPruMU. 3aKOH W3MEHEHHS U COXPaHEHUS
MEXaHUYECKON SHEPTUM.



Jemoncmpayuu.

HaGmionenne MexaHW4YecKoro JBHXKEHHS Tella OTHOCUTENIbHO Pa3HbIX Tell
OTCYETA.

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

N3mepenue ckopocTu U YCKOPEHUS MPSIMOJIMHEHHOTO JBUXKECHMUS.

UccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

HaGmronenue nBuxkeHus Teia 1o OKpy>KHOCTH.

HaGmonenne MexaHUYeCKUX SIBJICHUH, MPOUCXOMSIINX B CUCTEME OTCUéra
«Tenexka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBMXKEHUH OTHOCHUTEIIHHO
KabuHeTa (HU3UKU.

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

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

HaGmonenne paBeHcTBa CHIT IPU B3aUMOICHCTBUU TE.

N3menenue Beca Teaa mpu yCKOPEHHOM JBUKCHHH.

[Tepenaya ummynbsca Mpu B3auMOJEHCTBUH TE.

[IpeobpazoBanus SHEPTUHU NPU B3AUMOICHCTBUU TEII.

CoxpaHeHue UMITyJIbca MPU a0COIIOTHO HEYTIPYTOM B3aUMOICHCTBHH.

CoxpaHeHue UMIyJbca Py YIPyroM B3anMOJIEUCTBUU.

HaGnronenne peakTUBHOTO JABM>KECHHUS.

CoxpaHeHue SHepruu rnpu cBOOOTHOM IaJIEHUU.

CoxpaHeHue SHEepruu Ipyu ABUKEHUU TeJa MO AEHCTBUEM NPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

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

Onpenenenue CpeaHE CKOPOCTH CKOJIBKEHUS Opycka WIM JBWKEHUA
IapuKa 1o HaKJIOHHOM MJIOCKOCTH.

Onpenenenue yCKOpeHHUsI Tela IPU PABHOYCKOPEHHOM JBMIKEHHH I10
HAKJIOHHOM IUIOCKOCTH.

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

[TpoBepka TUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBHUKEHUHU 0€3 HadaIbHOU
CKOPOCTH MYTH OTHOCATCS KaK Psifi HEYETHBIX YHCEN, TO BPEMEHA OJIMHAKOBBI.

HccnenoBanne nBMKeHUs Tejaa, OPOIIEHHOTO MO/ YTIIOM K TOPU30HTY.

UccnenoBanre 3aBUCUMOCTH CHJIbl  TPEHUSI CKOJBXKEHUS OT  CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Ornpenenenue KodppuureHTa TPEHUS CKOJIbKEHUS.

Ornpenenenue KECTKOCTA NPYKUHBI.



UccnenoBanne 3aBUCUMOCTH CUJIbI YIPYTOCTH, BOSHUKAIONIEH B IPYKUHE, OT
CTeneHu eopMaru mpy>KUHBbI.

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

Onpenenenne paboTbl CUJIBI  YINPYrOCTH MpU  MOABEME TIpy3a ¢
WCIIOJIb30BaHUEM HETIOJIBYKHOTO U TIOJIBUKHOTO OJIOKOB.

Pasznen 9. Mexanu4yeckue Kojie0aHUs U BOJIHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKKU KOJCOAHUN: IEPHO/I,
4yacToTa, aMIuIMTyJa. lapMoHMuYeckue KosneOaHus. 3aTyxarolue KojeOaHus.
Breinyxnensbie konebanus. PezonaHnc.

MaremMatnueckuii U TNPY>XUHHBIM MasATHUKU. lIpeBpaieHue sHepruu npu
KOJIe0aTeIbHOM JBUYKCHUH.

Mexannueckue BoOJHBI. [IpogonbHbIE W TONEpedHble BOJHBI. (CBOWMCTBA
MEXaHUYECKUX BOJH: uHTepdepeniusa u nudpaxius. J[JinHa BOTHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHU4eCKUe BOJHBI B TBEPAOM TeJle, CEICMUYECKHUE BOTHBI.

3Byk. PacnpocTpanenne u oTpakeHue 3ByKa. ['pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. WMHbpasByk u ynbTpa3Byk. Vcmons3oBanue
yJIBTPa3ByKa B COBPEMEHHBIX TEXHOJOTUSIX.

Jemoncmpayuu.

HaGmionenne xoneGaHuii Tenm TMOA JNEUCTBHEM CHJIBI TSKECTH W CHJIBI
YIPYTOCTH.

HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGmronenre BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.

PacnpocTpaneHnne npooJibHBIX U MTONEPEYHBIX BOJH (HA MOJENH).

Ha6monenune naTepdepeHiinu u 1udpakiiui BOJH HAa IIOBEPXHOCTH BOIBI.

HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYyCTHYECKHUMN pe30HaHC.

Jlabopamophuie pabomot u onvimot.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJICOAHUN MAaTEMATHIECKOTO MasiTHUKA.

Omnpenenenre 4acTOTHI U MEPUO/Ia KOJIECOaHUHN IPYKUHHOTO MasiTHUKA.

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

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

[IpoBepka HE3aBUCUMOCTH TepuoAa KoJeOaHW Tpy3a, MOIBEHICHHOTO K
JIEHTE, OT MacChl rpy3a.

OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD MEPUOJIa KOJICOAHUI MPYKUHHOTO
MasiTHUKA OT MaccChl rpy3a U )KECTKOCTU MPY>KUHBI.

N3mepenne yckopeHus CBOOOIHOTO TaICHUS.



Paszpnen 10. Di1eKTpOMarHuTHOE 10JI€ U JIEKTPOMATHUTHbIE BOJIHBI.

ONEeKTPOMAarHUTHOE  TMOJIe.  ODJIEKTpOMAarHuTHble  BOJHbBL.  CBoiCTBa
AJEKTPOMArHUTHbIX BOJIH. Illkama »JIeKTpOMarHUTHBIX BOJIH. [cmosb3oBaHue
DJIEKTPOMArHUTHBIX BOJIH JUIA COTOBOM CBsA3U. Panmonokanmsa. Kocmuueckas
CBSI3b.

OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTta. BoaHOBBIE CBOMCTBA
cBeTa: uHTepPepeHIus U TUPPaKIus.

Jemoncmpayuu.

CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJIH.

WNnTtepdpepenuus u nudpakxius ceera.

Jlabopamopnuie padbomot u onvimot.

N3yyenue CBOWCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOMJIBHOTO
TenedoHa.

[IpoBenenue onbpITOB 10 HAOJIOIEHUIO UHTEp(EepeHInn U Tu(paKIiK CBeTa.

Pa3zpnen 11. CBeToBbBIE IBICHUSA.

JlyueBass Mozenb CBETa M TE€OMETpUYEcKas ONThKa. VICTOYHMKHM CBeTa.
[IpsmonuueliHoe pacnpocTpaHeHue cBeta. 3armeHus ConHua u o JIyHbL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxeHus csera. llocTpoenwue
n300pakeHni, cHOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomiienue cBera. 3aKOH MpesoMiieHUs cBeTa. [loiHOe oTpakeHue cBerta.
Hcnonp3oBaHuE MOJHOTO OTPAKEHUS B ONTUYECKUX CBETOBOJAX, ONITOBOJIOKOHHAS
CBSI3b.

Jlunza, xoxm nyued B JuH3e. Dopmyna TOHKOM JuH3BL. llocTpoeHue
n300pakeHuid, CGHOPMUPOBAHHBIX TOHKOW JMH30M. OmnTHYeckas cHUcTeMa
doroamnmapaTa, MUKpOCKONa H Teieckoma. [7a3, kKak onTudeckass cucTema.
brn3opyKocTh U 1aIBHO30PKOCT.

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

Jemoncmpauuu.

[IpsAmMonHEHHOE pacIpOCTPAaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n3o0paxeHN# B TUIOCKOM 3epKaje.

[Ipenomnenue cBera.

OnTuyeckuii CBETOBOA.

Xop ny4el B coOuparoiieit JnH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnue n300pa>keHHUI C TOMOILBIO JIUH3.

[Tpunuun neiictBus gortoamnmnaparta, MUKPOCKOIIA U TeJIECKOTA.

Mopens rnasa.



Pa3noxenue 0enoro cera B CHEKTP.

[Tonnyyenue Oenoro cBeTa Npu CI0KEHUH CBETA PA3HBIX LIBETOB.

Jlabopamophuie padomot u onvimot.

HccnenoBanne 3aBUCUMOCTH YIUIA OTPAXKEHMSI CBETOBOIO Jyda OT yria
naJIeHuUs.

N3yuenue cBOMCTB N300pakeHus B IJIOCKOM 3€pKalie.

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

[Tonyyenune n3o0paxeHuit ¢ TOMOLIBI0 COOUPAIOIIEH JTNH3HI.

Onpenenenne (QOKYCHOTO pacCTOSHUS M ONTHUYECKOW CHJIbI coOuparolein
JIUH3BI.

OnbITHI IO Pa3NIOKEHUIO OEJIOro CBETA B CIIEKTP.

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

Paznen 12. KBaHTOBBIE SIBJICHUS.

Onwitel Pesepdopna u mmanerapHas Mojenb atoma. Monens aroma bopa.
Hcnyckanue u noronieHue ceeta atomoM. KBauTel. JInHeUaThie CIIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznydeHus. CTpoeHne aTOMHOTO
anpa. HykimonHas wmopens artomHoro sngpa. HMzotombl. PannoakTuBHBIE
npeBpamienus. [lepuon monypacnaga aTOMHBIX saep. [elicTBue paanoakTUBHBIX
U3JIYYEHUH Ha KUBbIC OPTaHU3MBbI. 3alIUTa OT PAJUOAKTUBHOTO U3JIyYEHHUS.

SAnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO M MACCOBOT'O YHCEIL.
OHeprusi CBsi3M aTOMHBIX sifep. CBsI3b Macchl M 3HEpPruu. Peakuuu cuHTE3a U
nenenus saep. Wcrounnku sHeprun CosiHIA W 3BE3A. SlnepHas »HEpreTHKa.
DKOJOTUYECKUE MPOOTIEMBI SIICPHON SHEPTETHKHU.

Jemoncmpauuu.

CrexTpsl U31y4YEeHHS U MOTIIOMICHUSI.

CrexTpsl pa3IHYHbIX Ta30B.

CnekTp Bojgopoa.

HaGmonenne TpekoB B kamepe Buibcona.

PaGota cuérurka HOHU3UPYIOMHNX U3TYICHHM.

Perucrtpanus uznydeHus: IpUpOIHbIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnwie padbomot u onvimol.

HaGmronenre CIutonIHbIX ¥ THHEWYAThIX CIIEKTPOB U3TyUCHUS.

HccnenoBanne TPeKOB: U3MEPEHHE SHEPIHU YACTHUIBI 110 TOPMO3HOMY ITYTH
(mo dhoTorpadusm).

N3mepenne paanoakTUBHOTO (hOHA.

IToBTOPHUTEIBLHO-0000 1A U MOTYJIb.



[ToBTOpHUTENHEHO-0000IIAIONTNIT MOTYTb TIPEIHA3HAYEH AJISI CUCTEMATHU3aluN
u  0000mIeHUsT TMPEIMETHOrO  COACPKAHUS U OMbITa  JACSTEIHLHOCTH,
MPUOOPETEHHOIO NPHU M3YYEHHHM BCEro Kypca (U3HKU YriyOJEHHOTO YPOBHS, a
TaKXKe JJIs1 TOJTOTOBKH K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMeHY IO (PHU3UKe.

B mporecce wu3ydeHuss MAHHOTO MOJIYJSA PEATM3YIOTCS U TOIy4aroT
JanbHEHIIee pa3BUTHE YyueOHBIE JCHCTBHSA, OOECIICUMBAIONINE JIOCTIKEHUE
OpPEeIMETHBIX M METalpeJIMETHBIX pe3yabTaTOB o0O0y4deHHs, (OPMUPOBAHUE
€CTECTBEHHO-HAYYHO! IPaMOTHOCTH: OOBSICHEHHE U OTHMCAHUE SABICHUI HA OCHOBE
npuMeHeHUs] (PU3NYEeCKUX 3HAHUH, MCCIENOBATENbCKUE JCUCTBUS (BBIIBHIKCHHE
THIOTE3, MMOCTAHOBKA IENIM M TUIAHUPOBAHHE HWCCIICOBAHMS, aHAIN3 JAHHBIX H
MOJTyYeHHUE BHIBOJIOB).

[IpennmoutuTenbHOM  QOpPMON  OCBOCHHST MOMAYNS SBISCTCS TPAKTHKYM,
nporpamma KOTOpPOTo BKIIFOUYAET:

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

BBITTOJIHEHHE JTAOOPATOPHBIX padOT M OMBITOB (BKJIFOYasi pabOTHI U OIBITHI U3
nepeyHel K paszienam Kypca) B YCIOBHUSX CaMOCTOSTEIBHOTO TIAHHPOBAHHS
NPOBEJACHUS MCCIICJIOBAHNUS, BBIOOpA U OOOCHOBAHMS METOJIa M3MEPEHUS BEIINIHH,
cOOPKHU IKCTIEPUMEHTATBFHON YCTaHOBKH;

BBITIOJTHEHUE MTPOOJIEMHBIX 3a/IaHUN MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa
(3amaHusi TO €CTECTBEHHO-HAyYHON TIpaMOTHOCTH), B TOM YHCIIE 3aJlaHuil C
MEXIPEIMETHBIM COJIEpKAHUEM;

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

N3yyeHue mMOBTOPUTETHHO-0000IIAIONIET0 MOMYIISI MOXKET 3aKaHYMBATHCS
IIPOBEJICHUEM JHArHOCTUYECKOW paboThl 3a Kypc (PU3HMKK YriIyOJIEHHOTO YpOBHS,
BKJTIOUAIOIIEH 3aJ]aHUsl PA3HOrO0 YPOBHS CIOXXHOCTU. Pe3ynbTaThl BBITIOJHEHUS
JIMarHOCTUYECKOW pabOThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTH 00YYarOIIUXCs
K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHy 10 (¢u3MKe, a TaKxke
CBUJIETEIBCTBOBATH O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYUYHOM IrPaMOTHOCTH.



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

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO
Ha JOCTH)KCHHUE TUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTATOB.

JIMUYHOCTHBIE PE3YJIbTATBI

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

e I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEpPECca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOMU
bu3nYIecCKol HAYKH;

IIEHHOCTHOE OTHOIIICHHE K JOCTHYKCHUSM POCCUMCKUX YUEHBIX -(DU3UKOB,;

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

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXKJICHHH OOIIECTBEHHO 3HAYUMBIX
U 3TUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM TOCTHKEHHM
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OCO3HAaHHWE BAXKHOCTH MOPAIbHO-3TUYECKUX NPUHIUIIOB B AEATEIbHOCTU
YYEHOTO;

e 3)acmemuueckozo 60cCnUmMAaHUA:

BOCTIPUSTHE ACTETHYECKUX KayecTB (PU3MUECKONW HAyKH: €€ TapMOHUYHOIO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTHU, JAKOHUYHOCTH;

e 4)uennocmu HayyH020 NOZHAHUA:

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

OpUEHTAIlMS B JESATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MIPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIBL;

pa3BUTHE HAay4YHOUN JI00O3HATENbHOCTH, HMHTEpECca K HCCIEA0BATEIbCKOM
NEeATENbHOCTH;

e 5)popmuposanusn Kynbmypel 300p06bsa u IMOUUOHAIbLHO20 ONAZONOTIYYUA:

OCO3HAHHWE IIEHHOCTH Oe3omacHoro oOpa3a KW3HHU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpEe, BAXXHOCTH TMpaBWi O€30MaCHOTO TIOBEICHHS Ha
TPaHCIOPTE, Ha JOPOrax, C OHJIEKTPUYECKUM M TEIJIOBBIM OO0OpYJOBAaHHEM B
JIOMAITHUX YCIOBUAX;

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



e 6)mpyooeozo eocnumanus:

aKTUBHOE yYacTHUE B pEUICHWU NPAKTUUYECKUX 3a7ad (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHu3alluu, ropoja, Kpas) TEeXHOJIOTUYECKOW M COLMAIbHOM
HaIpaBJICHHOCTH, TPEOYIOUIUX B TOM YHUCIE U (PU3NYECKUX 3HAHUK;

UHTEPEC K MPAKTUIECKOMY U3yUeHUIO TpodeCcCuil, CBSI3aHHbBIX C (U3UKOM;

o 7)IK0102UHECKO20 6OCNUMAHUA:

OpUEHTAIMSl Ha TpPUMEHEHHE (U3MYECKUX 3HAHUM ISl pelieHus 3a1ad B
o0JlacTU OKpYyXarollel cpeapl, IUIAHUPOBAaHUS TOCTYNKOB M OLEHKH UX
BO3MO>KHBIX TIOCJICICTBUH VISl OKPY>KAIOIIEH CpeIbl;

OCO3HAHHE TJI00ALHOTO XapaKTepa JKOJIOTUYECKHX MpoOJieM W MyTed uX
pelieHus;

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

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

MOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
NeSTeIbHOCTB;

noTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHWKM, yMEHUU (HOPMyIHpPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bl O PU3NUECKUX 00BEKTaX U SBICHUAX;

OCO3HaHHE Je(UIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00J1acTu
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IUTAHUPOBAHUE CBOETO Pa3BUTUS B NPUOOPETEHUM HOBBIX (U3MYECKUX
3HAHUM;

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

OLICHKA CBOMX JCWCTBUHW C YYETOM BIMSHHUSA Ha OKPYXAKOIIYI Cpeny,
BO3MOXKHBIX TJI0OAIBHBIX MTOCIIEICTBHIA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOEHHA MporpaMMbl MO (HU3MKE HA YpPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst OyayT chopmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIEC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

ITo3HaBaTe/ibHBIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruueckue AeicTBUS:
BBIABISATH M XapaKTEpPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB
(ssBeHU), KI1acCU(UIIMPOBATH UX;



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

BBISIBIIATh TNPUYMHHO-CICACTBEHHBIE CBS3M TPU HU3YUYECHUH (DHU3HUECKUX
SBIICHUI W TPOIECCOB, JeNaTh BBIBOABI C HCIOIB30BAHHEM JCAYKTUBHBIX W
WHAYKTUBHBIX ~ yYMO3aKIIOYEHWH, BBIABUTATh THIOTE3bI O  B3aUMOCBSI3AX
(bU3UYECKUX BEITUYNH;

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

Bba3oBble ucciieqoBaTeIbcKue AeliCTBHSA

UCTIOJIH30BaTh BOIIPOCHI KaK MCCIIEIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;

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

OILICHWBATh HA MMPUMEHUMOCTH U JIOCTOBEPHOCTh MH(OPMAIIHIO, TTOTyUYESHHYTO
B XOJI€ MCCIICIOBaHUS FIIH IKCTICPUMEHTA;

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

POTHO3MPOBATH BO3MOXKHOE JTabHEHIIIEe pa3BUTHE PU3HMUECKUX TPOIIECCOB,
a TaKKe BBIJBUTATh MPEINOJIOKEHUS 00 WX Pa3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTaXx.

PabGora ¢ undgopmanmeii:

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

aHAIM3UPOBATh, CHCTEMATH3UPOBATh W HWHTEPIPETUPOBATH HH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM IPEICTABICHNUS,

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

CaMOCTOSITEIPHO ~ BBIOMpaTh  ONTHUMaIbHYIO  (OpMYy  TpEICTaBICHUS
uHbOpMallMd W WUIIOCTPUPOBATh peEIIaeMble 3a/Jadll HECJIOKHBIMH CXEMaMH,
auarpaMMaMu, MHOW TpaduKoil 1 UX KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B XOJle OOCYXJIeHHs Y4yeOHOTro Marepualia, pe3yiabTaTOB JabOpPaTOPHBIX
paboT MW TPOEKTOB 3ajaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOll TeMbl U
BBICKA3bIBaTh WJEH, HAIICJICHHBIE HA PEHIEHHE 33Jauyd W IOJJAECpKaHue
0J1aro’kenaTeIbHOCTH OOIIEHUS;

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

BBIPAXAaTh CBOKO TOUKY 3PEHUS B YCTHBIX U NMUCbMEHHBIX TEKCTAX;



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

MOHUMAaTh ¥ HCIIOJNB30BAaTh MPEUMYIIECTBA KOMAHAHONW M WHIUBUAYAIbHON
paboThI PU PEIIEHUH KOHKPETHON (PU3UUECKOM MpOOIeMBbl;

OPUHUMATH 1I€JIM COBMECTHOM JE€ATEIbHOCTH, OPraHU30BbIBATH JIEUCTBUS 110
€€ JOCTWKEHUIO: paclpelesaTb pPOJH, OOCYXJaTh IPOLECChl U PE3YJIbTAThI
COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

BBIMOJHATh CBOIO 4YacTh PabOThI, JOCTUrasi KayeCTBEHHOrO pe3yjbTaTa IO
CBOEMY HANpaBICHUI0 U KOOPAUHUPYS CBOM JACHCTBUS C APYTMMH YJIEHAMH
KOMAaH/IbI;

OLICHMBATh KayeCTBO CBOEro BKJaJa B OOLIMH MPOIYKT MO KPUTEPHSIM,
CaMOCTOSTEILHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJECHCTBUS.

PeryisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

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

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

CaMOCTOSATEIILHO COCTABJIATH AJITOPUTM pelIeHus (PU3NYECKOW 3a7aud WIH
IUIAaH HUCCIEAOBAHMS C YYETOM HMMEIOUIUXCS PECcypcoB U COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTHUPOBATh Mpe/ijlaraeMble BApUAHThI PEIICHHUI;

JIeaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIIEHKY CUTYAIlMH U MpeJyiarath iaH e€ n3MEHEHUs;

OOBSCHATh  TPUYMUHBI  JIOCTHKEHHUS  (HEIOCTIDXKEHMS)  PE3yJbTaTOB
JESTEIBHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JACSATEIBHOCTh (B TOM YHCIIC B XOJ BBITOJHEHUS
(¢u3MUecKoro WCCIEAOBAHMS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCSA CUTYaIlui, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATa LIEJIU U YCIOBUSM.

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

NpU3HABATh CBOE MPaBO HAa OMIMOKY MpHU pemieHnn HU3NIECKUX 3a/1ad WA B
YTBEPKIEHUAX Ha HAYYHbIE TEMbI U TAKOE K€ MPaBO JAPYroro.

HNPEAMETHBIE PE3YJIBTATBI

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



UCIIOJIb30BaTh MOHATHUS: (PU3NYECKUE U XMMHUUYECKHE SIBJICHUS, HAOII0AECHHE,
AKCIIEPUMEHT, MOJI€Nb, THUIIOTEe3a, €AUHHULBI (U3HMUYECKUX BEIUYHH, AaToM,
MOJIEKYJIa, arperaTHble COCTOSIHUA BellecTBa (TBEPIOE, KUIKOE, ra3o00pa3Hoe),
MEXaHUYECKOE JBW)XEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEUHOE),
TpPaeKTOpUsi, paBHOJEUCTByIoIas cwi, aeopmanus (ympyras, IjacTAyeckas),
HEBECOMOCTbH, COOOILAIOIIHNECS COCY/IbI;

YBEPEHHO pa3iuyath sBIeHUs (Iud@ys3us, TEmIoBOe ABHKEHHE YacCTHI]
BEIIIECTBA, PABHOMEPHOE JBWKEHUE, HEPAaBHOMEPHOE [IBM)KCHHE, WHEPLMS,
B3aMMO/JICHCTBHE TeJl, paBHOBECHE TBEPABIX TEJ € 3aKPEIJIEHHON OCBIO BpallleHHUs,
nepenaya JaBieHUs TBEPABIMU TeJlaMU, KUJIKOCTIMU M ra3amu, aTMoc(epHoe
JaBJeHUE; TUIaBaHUe TeJl, MPEeBPAILEHUS] MEXaHUYECKON AHEPTUHU) IO ONTUCAHUIO UX
XapaKTepHbIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOLIUX JaHHOE
(duznueckoe sBIICHUE;

pacno3HaBaTh  MPOSIBJICHUWE  W3YUYEHHBIX  (PU3WYECKUX  SIBIICHUUA B
OKpyXkaromeM Mupe (B TOM uucie (U3MYECKUe SBJICHUS B MPUPOJE: MPUMEPHI
JBIDKCHUS ¢ PA3IMYHBIMU CKOPOCTSIMU B KUBOW M HEXKHBOU MPUPOE, TECUCTBUE
CWJI TSDKECTH, TPEHHUsSI, YIPYTOCTU B MPUPOJIEC U TEXHUKE, BIUSHUE aTMOC(PEPHOTO
JaBJICHUS Ha KUBOM OpraHu3M, IJIaBaHWE phIO, phIYard B TeJ€ 4YelIOBeKa), MpH
ATOM TEPEeBOJIUTH MPAKTUUYECKYIO 3a7ady B y4eOHYIO, BBIJCISTH CYIIECTBEHHbBIE
CBOICTBA (MpU3HAKK) HU3HUUECKUX SBICHUM;

ONKCHIBATh M3Y4YEHHBIE CBOMCTBA TeN U (U3MYECKHUE SBICHUS, MCIOIB3YS
¢usznueckre BeNMYMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BpeMSs, IIyTh,
CPEIHSsl CKOpPOCThb, CHUJIa YNPYTrOCTH, CHJIa TSKECTH, BEC Teja, Cujila TPEHUs,
JaBieHUe TBEPJOTO Tela, JABICHHE CTOJIOA KUAKOCTH, BBITAIKMBAIOIIAs CHUJIA,
MexaHu4eckas paboTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIBI, KO3(PQUIIHEHT
MOJIE3HOT'O IEUCTBUSI MEXaHU3MOB, KUHETUYECKAs U MOTEHIIMAIbHAs YHEPTHUS ), TIPH
OMKMCAHUM TPABUIIBHO TPAKTOBATh (DPU3UUYECKUN CMBICI HMCIOIb3YEMBIX BEITUYHH,
ux OOO3HAaueHUsT M EAUHUIBI (HU3UYECKUX BEIUYMH, HAXOAUTh (OpPMYIIHI,
CBSI3BIBAIONINE JTAHHYIO (DU3MYECKYIO BEIHMYHUHY C IPYTUMU BEIMYMHAMH, CTPOUTH
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3WUECKHe SBICHUS W MPOLECCHI,
UCIIONb3Ysl MpaBuia CIOXKEHUS cUil (BIOJb OAHOW mpsiMoil), 3akoH ['yka, 3aKoH
[lackans, 3akoH ApxuMena, NpaBUIO paBHOBecHs pbluara (0JI0Ka), «30JI0TOE
MPaBUJIO» MEXAaHHMKH, 3aKOH COXPAHEHUS MEXaHWYECKOW SHEpPruu, NpH STOM
JlaBaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA M 3alHUCBHIBATh €r0 MaTEMaTHYECKOE
BBIPAXKEHUE;

CTPOUTH MPOCThIe (PU3MUECKHUE MOJEIU PEATbHBIX OOBEKTOB, MPOLECCOB U
SBJICHUM, BBIACIATH IPU HTOM CYIIECTBEHHbIE U BTOPOCTENEHHBIE CBOWMCTBA



00BEKTOB, MIPOIIECCOB, SABICHUHN, MPUMEHITh PU3NUECKUE MOJETHU JJIsl OOBSICHEHUS
(pu3HUECKHX MPOLIECCOB U PEIICHUs YUeOHbIX 3a1a4;

OOBSACHATH (PU3MYECKUE SABIICHUA, MIPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTyallMii NpPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W peuaTh
KAueCTBEHHbIE 3a7aud, B TOM 4YHKCJIE TpeOyIolue YHCICHHOTO OLEHUBAaHUS
XapaKTepHbIX 3HaYCHUN (PU3NYECKUX BEIUYUH, IPU ITOM BBIOUpAThH aJ€KBATHYIO
(u3MUECKyt0 MOJEIb, BBISBIATH NPUYMHHO-CIIECICTBEHHbIE CBSI3M U BBICTPAUBAThH
JIOTUYECKYIO IIEMOYKY pacCyXJA€HHM C ONopod Ha U3YYEeHHBbIE CBOMICTBa
du3znueckux sBICHUN, (PU3NUECKUE 3aKOHbI, 3aKOHOMEPHOCTU U MOJIEIH;

pemiath pacuy€THble 3a1a4ud (B 2—3 OEHCTBUSA) MO U3y4aeMbIM TeMaM Kypca
(¢u3uKu, BHIOUpas aleKBaTHYIO (PU3NYECKYIO MOJEIIb, C UCIOIb30BAaHUEM 3aKOHOB
1 (HopMyI, CBSA3BIBAIOMIMX (PU3UYECKHE BEJIMYMHBI, 3aIIUCHIBATh KPATKOE YCIOBHE
U Pa3BEPHYTOE pElIeHHe 3aJayM, BBISBISATH HEIOCTAIOIIUME WM H30BITOUHBIE
JaHHble, OOOCHOBBIBATH BBIOOP MeETOJA pEIIeHHUs 3aJayd, UCIOJIb30BaTh
CIIpaBOYHBIE JAaHHBIC, MTPOBOJUTH MAaTEMAaTUYECKHUE MPEeOOpa3OBaHUS U PACUETHI,
OLICHMBATh PEATUCTUYHOCTh MOJYYEHHOIO 3HAauYeHUs (PU3NYECKON BEIUYUHBI U
OTpEENITh Pa3MEPHOCTh (PU3NYECKON BEIMYMHBI, MOJTYYECHHOW MpH PEHICHUU
3a/1auu;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh TMpPU  TOMOIIH
¢u3nuecknux METOAOB, M Tpeljaratb OPUEHTHUPOBOYHBIA CMOCOO pelieHus, B
ONMMCAHUM  UCCJIENOBAaHUA  pPACIO3HaBaTh  MPOBEPSEMOE  MPEAINOIOKEHHE
(rumnoTe3y), UHTEPIPETUPOBATD MOIYUSHHBIN pe3ynbTarT;

IPOBOAMUTH OIBITHI 10 HAOIIOIEHUIO (PU3UUECKHUX SBICHUN WU (PU3MUECKUX
cBOicTB Ten (muddy3us, TEIIOBOE pacliMpeHHe Tra3oB, SBICHHE WHEPIUH,
U3MEHEHHE CKOPOCTH NPU B3aUMOJCHCTBUU TeJ, Mepeaadya JaBICHUS KUIKOCTHIO
U Ta3oM, MPOSIBICHHE ICHCTBUS aTMOC(EPHOro MaBJICHHS, IACHCTBUE MPOCTHIX
MEXaHU3MOB): (OPMYJIHUPOBATH TMPEANONOKEHHE (THUIOTE3y) O BO3MOXKHBIX
pe3yabpTaTax HaOJIIOEHUH, CaMOCTOSATEIBHO COOMPATh YCTAHOBKY U3 U30BITOUHOTO
Habopa obopynoBaHus U (HOPMYIUPOBATH BHIBOIHI,

NPOBOAUTH TIPSIMbIE W KOCBEHHBIE U3MEpPEHHUS (U3MYECKUX BEITUYHUH
(paccTosiHue, IPOMEXYTOK BpEeMEHHU, Macca Tejla, 00bEM Tela, Cuila, TeMrepaTypa,
IUIOTHOCTh JKUJIKOCTH W TBEPAOrO Tella, CUjia TPEHUS CKOJIbKEHHUS, J1aBIICHHE
BO3/lyXa, BBITAJIKUBAIONIAsl CWjia, JEUCTBYIOIIAs HAa MOTPYXKEHHOE B KHUJIKOCTh
Teno, KOAX(PPUUUEHT TMOJEe3HOTO  JIEUCTBUS  MPOCTHIX  MEXAaHU3MOB) C
MCITOJIb30BAaHUEM aHAJIOTOBBIX W MU(PPOBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOD
METO/a W3MepeHus, (PUKCUPOBATh MOKa3aHUS MPUOOPOB, HAXOIWUTH 3HAUYCHHE
U3MEPSAEMON BEJTMYUHBI C TOMOILBIO YCPETHEHUS PE3YJIbTATOB CEPUHM U3MEPEHUI U
OLICHMBATh MOTPEIIHOCTh U3MEPEHUN;



MPOBOJUTH HECIOXKHBIE AKCIEPUMEHTATbHBIC HCCIEAOBAHUS 3aBUCUMOCTEH
¢u3nYecKnX BEIMYMH (3aBUCUMOCTH MYTH PABHOMEPHO MBIDKYILETOCS Tela OT
BPEMEHHM JBWKCHHUS Tela, CUJIBl TPEHUS CKOJBXKEHHUS OT CHIIBI HOPMajlbHOTO
JIaBJICHUsI, KauecTBa OOpPa0OTKU TMOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHUIIBI
TPEeHUsI OT TUIOIIAAU CONPUKOCHOBEHHS TN, CHJIBI YHPYTOCTH OT YIJIHHECHHS
MPY>KUHBI, BBITAJKUBAIOLUIEH CHJIBI OT O0OBEMA MOTPYKEHHOM YacTH Tejla U OT
TUIOTHOCTH KHUAKOCTH, €€ HE3aBHUCHMOCTH OT IUIOTHOCTH Teia, OT TIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEeJ0, YCIOBHH MIaBaHUS Tell, YCIOBUN PaBHOBECHs phlyara
u OJIOKOB): COBMECTHO ¢ yuuTenem (OpMyIHpoBaTh 3aadyy W THUIOTE3Y
MCCIICJIOBAHUS, CAMOCTOSITENIFHO TIJIAaHUPOBATh HCCIEAOBAHUE, CAMOCTOATEIHHO
coOMpaTh HKCIEPUMEHTATBHYIO YCTAaHOBKY C WCIOJIB30BaHUEM HWHCTPYKIINH,
NPEJCTABIATH MMOJYYCHHBIE 3aBUCUMOCTH (DM3MUYECKUX BEJWYMH B BUJAC TaOJIHIl U
rpadvKoB, OIICHHBATh TMOTPEIIHOCTH, JIeJaTh BBIBOABI 1O pe3ylbTaTam
MCCIICJIOBAHNS;

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

yKa3bIBaTh MPUHIIMIIBI JICHCTBUS PUOOPOB U TEXHHYECKUX YCTPOUCTB: BECHI,
TEPMOMETp, JAMHAMOMETpP, COOOIIAMIIHECS COCYIbl, OapoMmeTp, pblyar,
MOJIBMKHBIN ¥ HETIOJIBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

XapaKTepru30BaTh MPUHIIUIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IMPOIIECCOB C OMOPOM HAa MX OMHCAHUS (B TOM
quclie: MOIIUITHUKY, YCTPOHUCTBO BOAOIPOBO/IA, TUAPABINYECKUN Mpecc, cu(doH,
MaHOMETp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp), HMCIOJNb3ys 3HAHUA O
CBOMCTBaX (DU3WUYECKUX SBICHUNH HM HEOOXOAWMble (HU3UYECKHE 3aKOHBI M
3aKOHOMEPHOCTH;

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

PUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIHIO O PUMEPaxX) MPAKTUYECKOTO
MCIIOJIb30BaHUSl (PU3NYECKUX 3HAHWI B MOBCEIHEBHOW >KU3HU JUIsl oOecreueHus
0e30macHOCTH TIPH OOpaIleHU:d ¢ TpuOOpaMH U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsl 3/J0pOBbs U COOJIOACHHS HOPM 3KOJOTMYECKOIO IOBEJICHUS B
OKPY’KAIOIIEH CPEAE;

OCYILIECTBIISITH OTOOpP MCTOYHUKOB MH(pOpMAUK PU3UIECKOTO COACPKAHUS B
WuTepuere, camocTosITeNbHO (OPMYNUPYS TOUCKOBBIM 3alpoc, Ha OCHOBE
MMEIOMINXCS 3HAHUM M TYTEM CpPaBHEHUS Pa3IMYHBIX WCTOYHHKOB BBIACIATH
uHhoOpMaIMIO, KOTOpas SBISETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJI0CTOBEPHOM;



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

co3/1aBaTh COOCTBEHHBIC KpAaTKHUE MHCHMEHHBIC U YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(MOpManuu (HU3UYECKOTO COJIEPKAHUS, B TOM YHCIIEC
MyOJIMYHO JIeNIaTh KPaTKUE COOOIIEHUS O pe3yjbTaTaX MPOEKTOB MJIM Y4€OHBIX
HCCIE0BAHUM, TMPHU HATOM TPAaMOTHO HCIOJIb30BaTh H3YYECHHBIN MOHATUHUHBIN
amnmapar Kypca (pU3UKH, COMPOBOXKIATh BHICTYIIJICHHE MPE3eHTAIlUEH;

IpPU  BBITIOJTHEHUH YYEOHBIX MPOCKTOB M UCCJIEAOBAaHUN paclpeensiTh
00sI3aHHOCTH B TPYIINE B COOTBETCTBHUM C MOCTABJICHHBIMU 3aJja4yaMu, CIEIUThH 3a
BLITIOJIHCHUEM TUTaHa JIEUCTBUM, aJ€KBAaTHO OIICHWBATh COOCTBEHHBIM BKJaj B
JESITEIIbHOCTh  TPYIIbI, BBICTPAMBATh KOMMYHHMKATMBHOE B3aHUMOJICUCTBHE,
YUYUTBIBAsE MHEHUE OKPYKAIOIINX.

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

UCIIOJIB30BaTh MOHSATHS (Macca W pa3Mepbl MOJICKYJI, TEIJIOBOE JIBM)KCHUE
aTOMOB M MOJIEKYJ, arperaTtHble COCTOSIHHS BEIIECTBA, KPUCTAUIMYECKUE H
amop(HBIE TeJa, HACBHIIEHHBI W HEHACBHIIICHHBIA Map, CHOCOOBl M3MEHEHHUS
BHYTPEHHEW DHEpPruu, OJJIEMEHTAPHBIN JJIEKTPUYECKU 3apsll, MPOBOJHHUKH,
NOJYIPOBOAHUKHU, TUAIEKTPUKU, UCTOYHUKHU IMOCTOSTHHOTO TOKA, AIEKTPUUECKOE U
MarHUTHOE TIOJIs, ONTHYECKash CUCTEMAa) W CHUMBOJUYECKUU SI3bIK (PU3UKH TIpH
pElIeHUH YYeOHBIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO pPa3jinyaTh ABJICHUS (TEIJIOBOE pacIIMpeHHE (CxKaTHE), TEII0BOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHHE, CMayuBaHWE, KAMWIUISPHBIC SBICHUS,
UCIIapeHHe, KOHJACHCAIUs, IUIaBICHUE, KPUCTAJUIM3AlUs, KUIIEHUE, CIOCOObI
TeIUIonepeaaun (TErIoNnpPOBOIHOCTh, KOHBEKIIUS, U3IYYCHHE), TEIUIOBBIE TOTEPH,
ANEKTpU3alusl TeJl, B3aUMOJEHUCTBUE 3apsOB, ACHCTBUS JIIEKTPUUYECKOIO TOKa,
KOpPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBUE MATHUTOB, JEHCTBUE MAarHUTHOTO TOJISI HA
MPOBOJHUK C TOKOM) IO OIMCAHUIO MX XapaKTepHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIONIUX TaHHOE (PU3UUECKOE SIBIICHUEC;

pacmo3HaBaTh  MPOSBICHWE  W3YYEHHBIX  (PU3WYECKUX  SBICHUUA B
OKpyXatomeM wmupe (B TOM 4unclie (U3UYECKHE SBICHHS B MPHUPOJE:
MMOBEPXHOCTHBIE W KANWUISIPHBIE SIBIICHUS B NPUPOJE, KPUCTALIBI B MHPHUPOJE,
m3nydyenue CollHIla, 3aMep3aHue BOJIOEMOB, MOpCKUE OpHU3bl, 0Opa30BaHKUE POCHI,
TyMaHa, WHeES, CHEera, JJICKTPUYECKHE SBJICHUS B aTMocdepe, IIICKTPUYECTBO
UBBIX OPraHU3MOB, MarHUTHOE MoJie 3eMJIH, APeid MOJIOCOB, POJIb MArHUTHOTO
noyist JUIs JKW3HUM Ha 3emiie, MOJSPHOE CHUSIHUE), MOpU STOM TEPEBOAUTH



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

OMKCHIBATh M3YUYEHHBIC CBOMCTBA TeN W (HU3MYECKHUE SBICHUS, HCIOIB3YS
¢usnueckre BETWYMHBI (TeMIepaTrypa, BHYTPEHHSISI OSHEPIHs, KOJUYECTBO
TEIUIOTHI, paboTa ra3a, yAelbHas TEIUIOEMKOCTh BEIIECTBa, yHEIbHAs TEILIOTa
TUTABJICHMS, YCbHAS TEIUIOTa MapooOpa3oBaHMsI, YACIbHAs TEIUIOTa CTOPAHHSI
TOIUTMBA, KOA((DUIIMEHT MOJIE3HOTO MEeHCTBUS TEIIOBOM MAIIMHBI, OTHOCUTEIIbHAS
BJIQXHOCTh BO3AyXa, OJEKTPUYCCKUM 3apsj, CHJIAa TOKa, DJJICKTPUUICCKOE
HaNpsDKCHHWE, COINPOTHUBIICHHE MpoBoaHKMKA, DJIC B IemM MOCTOSHHOTO TOKa,
AIIEKTPUYECKOE yJIETBLHOE COINPOTHUBIICHWE BEIIECTBa, paboTa W MOIIHOCTH
AJIEKTPUYECKOTO TOKA), MPU OMMCAaHUHU NIPABUIIBHO TPAKTOBATH (PU3MUECCKUI CMBICIT
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAYCHHUS WM CIUHUIBI (DU3UYCCKUX BEIUYHH,
HaXOAUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIUYUHY C JPYTHMH
BEJIMYMHAMHM, CTPOUTH rpadMKi U3yUYEHHBIX 3aBUCUMOCTEH (PM3HUECKUX BEJINYUH;

XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3WYSCKHE SBJICHHUS W IPOIECCHI,
UCIIOJIb3YsI OCHOBHBIC IOJIOKEHUS MOJICKYIISIPHO-KHHETHYCCKOW TEOPUH CTPOCHHSI
BEIICCTBA, YPaBHEGHHUE TEIUIOBOIO OajaHca, 3aKOH COXPAHCHHUS 3JICKTPUYECKOTO
3apsija, 3akoH KysloHa, MPWHIMI CYNEPHO3UIIMU DJICKTPHUUYSCKUX TOJICH, 3aKOH
Owma st yyacTka menw, npaBuia Kupxroda, 3akon OMa aiist OJTHOM 1enu, 3aK0H
Jxoynsa-JleHna, 3aKOH COXpaHEHUS PHEPTUU, MPH TOM Pa3IUyaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA M €70 MaTEMaTHUYECKOE BhIPAKECHHE;

CTPOUTH TMPOCThIE (PU3UYECKUE MOJENU peaTbHBIX OOBEKTOB, MPOILIECCOB U
SABJICHUW, BBIACNIATH IPU STOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMICTBA
00BEKTOB, IIPOIIECCOB, SIBJICHUH, TPUMEHSIThH (PU3NUECKUE MOJEITH ISl OO BSICHEHUS
(H3UYIECKUX TTPOIIECCOB U PEIICHUS YIeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SIBICHHS, TIPOIIECCHI M CBOMCTBA TeJl, B TOM YHCJIE U B
KOHTEKCTE CHUTyallud TPAaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, M peliaTh
KaueCTBEHHBIC 3a7a4d, B TOM 4YHKCJIE TPeOyIOlMe YHCICHHOTO OICHUBAHUS
XapaKTepHbIX 3HAYCHUN (DU3NYECKUX BEITUYUH, MIPU ITOM BHIOMpAThH aJ€KBATHYIO
(bu3nUecKyt0 MOJEIb, BBISBISATh MPUUYNHHO-CICICTBEHHBIE CBSI3M U BHICTPAWBAThH
JIOTUYECKYI0 IMEMOYKY PpAaCCyKICHHUM C OIOPpOM Ha U3YYEHHBIE CBOMCTBA
duznueckux sBIEHUN, (GU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

YBEPEHHO peniaTh pacu€THble 3ajadyu (C omopoil Ha 2—3 ypaBHEHHUS) IO
M3y4aeMbIM TeMaM Kypca (U3UKH, BEIOMpAs aIeKBAaTHYIO (U3HYECKYIO0 MOJIETh, C
WCITOJIb30BAaHUEM 3aKOHOB M (OPMYJ, CBSA3BIBAIONINX (PU3MUECKHE BEITMYUHEI,
3aMMChIBaTh KPAaTKOE YCJIOBHE W Pa3BEPHYTOE pEIICHUE 3aJa4d, BBISBIATH
HEJIOCTAOIINE WM M30BITOYHBIE TAHHBIE, 00OOCHOBBIBATH BHIOOP METOAA PEIICHUS
3a/layu, WCIOJIb30BaTh CIPAaBOYHBIE JaHHBIC, MPUMEHSIThH METOJBl aHAIN3a
pa3MepHOCTEH, MCIOIB30BaTh rpadUIeCKUe METOABl PEIICHUs 3a7ad, MPOBOIUTH



MaTeMaTHYecKue TMpeoOpa3oBaHMs W PacuéThl, OICHWBATh PEATUCTUIHOCTH
MOJIYYCHHOT'O 3HA4YCHHUS (U3UYECKOW BEIMYMHBI W OMPEICIATh Pa3MEpPHOCTh
(du3rUecKol BETUINHBI, TOJIYICHHON MTPH PEIICHUHN 3a/1a4H;

pacmo3HaBaTh TPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh TPU  TTOMOIIH
(¢u3HUECKNX METOAOB, M TpeIjaratb OPUEHTHUPOBOYHBIA CIIOCOO pEIICHUS, B
ONMCAaHUU  WCCIICJOBAHMA  pACloO3HABaTh  MPOBEPSEMOE  MPEATOIOKECHHUE
(TUTIOTE3Y), HHTEPIPETHPOBATH MOJIYICHHBIA PE3YNIbTAT;,

IIPOBOAMUTH OIBITHI 10 HAOIIOICHUIO (PU3HYCCKUX SBICHUNU WU (PU3HUECKHX
CBOWCTB Ten (KamWJUIAPHBIC SIBJICHUS, 3aBUCUMOCTH JaBJICHHUS BO3JyXa OT €ro
o0béMa W TeMIeparypbl, CKOPOCTH IIpoIlecca OCThIBaHUS (HArpeBaHUs) TIPH
U3TYy4eHHH OT I[BETa H3Iydaromieil (MOTJIOMAIONIe) MOBEPXHOCTH, CKOPOCTh
UCTIAPCHMSI BOJBI OT TEMIIEpaTyphl KUIAKOCTH M IUIOMAAU €€ TOBEPXHOCTH,
AIICKTPU3AIUS TSI U B3aUMOJICHCTBUE DJICKTPUUYECKHUX 3aps0B, B3aUMOJICHCTBHUEC
MIOCTOSIHHBIX MarHUTOB, BU3YyaJIN3allds MAarHUTHBIX MTOJICH MTOCTOSSHHBIX MarHUTOB,
JCHCTBUS MarHUTHOTO TOJIS Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JICKTPOMArHWTA,
CBOWCTBA 3JICKTPOJBUTATENS TIOCTOSTHHOTO TOKa): (OPMYIHUPOBATH MPOBEPSEMOE
Npearnosoxenue (TMIOTe3y) O  BO3MOXHBIX  pe3yJibTaTax  HaOJFOJACHHM,
CaMOCTOSITETTLHO COOMpPAaTh yCTAaHOBKY M3 M30BITOYHOTO Habopa 00OpyIOBaHWS,
OIKCHIBATH X0l OTBITa U (DOPMYITHPOBATH BHIBOIBL;

NPOBOJIUTh TMPSIMbIE M KOCBEHHBIE W3MEpPCHHs (U3NYECKUX BEIUYMH
(TeMriepatypa, OTHOCHTENIbHAs BIIAXXHOCTh BO3[yXa, CHJIa TOKa, HaNpsOKEHUE,
yIenbHasl TEIUIOEMKOCTh BEIIECTBA, COMPOTUBICHHE MPOBOJHHMKA, paboTa U
MOIITHOCTh DJIGKTPUYIECKOTO TOKA) C HCIIOJB30BAHHEM AaHAJIOTOBBIX M IH(PPOBBIX
mpuOOpoB, 0OOCHOBBIBATH BHIOOpP METOAa H3MEPEeHHs, (DUKCHPOBATH IMOKA3aHUSI
nprOOPOB, HAXOIUTH 3HAUCHUE MU3MEPSIEMOW BEIIMYMHBI C IMOMOIIBIO YCPETHCHHS
pe3yabTaTOB CEPUH H3MEPEHUH U OIEHUBATH MOTPENTHOCTh U3MEPCHHIA;

IPOBOJIUTH IKCIICPUMEHTAIBHBIC HCCIEAOBAaHUS 3aBHCUMOCTEH (DH3MUECKHUX
BEIUYMH (3aBUCUMOCTbH JIaBJICHUS BO3JyXa OT €ro oO0bEéMa W HarpeBaHUsA WIIU
OXJIAKICHUS, UCCIICJIOBAaHUE SIBIICHUS TEIJIO0OMEHA TIPHU CMEIIUBAHUH XOJIOTHOU U
ropsideii  BOJABI, 3aBUCUMOCTH COTPOTHBIICHUS TPOBOJHUKA OT €ro JJINHBI,
IUIOMIAZN TIOMIEPEYHOTO CEYCHHS ©  YACIBHOTO COMPOTHBJICHUS BEIIECTBA
MIPOBOJIHUKA, CHJIbI TOKA, MPOTEKAIOIIEro Yepe3 MPOBOJHUK, OT HAMPSHKCHUS Ha
MIPOBOJIHUKE, MCCIEIOBAHUE TOCJIEAOBATEIFHOTO W TAapaJlIeIbHOTO COCIMHECHHM
MPOBOJTHUKOB): COBMECTHO C yuuTedeM (GOpMyIHpOBaTh 3agady U THUIIOTE3Y
MCCJICIOBAHMSI, CAMOCTOSITEIPHO IIJIAHUPOBATH KCCIICOBAHUE, CAMOCTOSTEIHHO
coOupaTh JKCIMEPUMEHTATBHYI0 YCTAHOBKY C WCIOJIb30BAHUEM WHCTPYKIIHH,
MPEICTABIATh MOJYyYEHHBIC 3aBUCUMOCTH (DU3NYECKUX BEIMYHUH B BUJEC TAOIUIl U
rpauKoB, OIEHWBATh TOTPENIHOCTH, JENaTh BBIBOJBI IO pe3yJibTaTaM
WCCJICIOBAHMS,



coOroaTh MpaBuia O€30MacHOTO TpyJda Hpu paboTe ¢ JabopaTOpHBIM
000opy10BaHUEM;

XapaKTEepU30BaTh MPUHIMIBI IEUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTMYECKUX IPOLECCOB C OMOPOM Ha HMX OMHUCAHUS (B TOM
Yyclie: CUCTeMa OTOIUIEHUS JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIBTMETP, CUETUUK DJECKTPUUECKON SHEPrUH, JIEKTPOOCBETUTEIIbHBIC MTPUOOPHI,
HarpeBaTeNibHbIE  3JIEKTPONPUOOpHl  (IpUMEpPBI), MPEAOXPAHUTENIN M HUX
MPUMEHEHUE B OBITYy W TEXHUKE, IPUMEHEHHE TOCTOSHHBIX MAarHUTOB,
AIEKTPOMArHUTOB, 3JEKTPOJBUraTENb MOCTOSHHOIO TOKA), UCIOJb3Yys 3HAHMS O
CBOMCTBaX (pu3UuecKux SBICHUN, HEOOXOoAUMBbIE (PU3UYECKHUE 3aKOHBI H
3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOHMCTBA U HU3MEpPUTEIbHBIC
npuOOphl MO CXeMaM W CXEMaTUYHBIM PHUCYHKaM (KUIKOCTHBIA TEpMOMETD,
TEPMOC,  TMCHUXPOMETP, THUTPOMETpP, JIBUTAaTellb BHYTPEHHErO0  CrOpaHwus,
AJNIEKTPOCKOI, PEOCTaT), COCTaBISATh CXEMbl DJJEKTPUUYECKUX  LEemed ¢
MOCJIEIOBATENIbHBIM M TMapajIeIbHBIM  COEIMHEHUEM DJJIEMEHTOB, pa3jinyas
yCIIOBHbIE 0003HAYEHUS DJIEMEHTOB JJIEKTPUYECKUX IENeH, UCIOIb30BATh CXEMbI
U CXEMaTUYHBIE PUCYHKH H3YUYEHHBIX TEXHUYECKHX YCTPOMCTB, U3MEPUTEIbHBIX
npuOOPOB U TEXHOJIOTHYECKUX MPOIECCOB MPH PEUICHUU Y4eOHO-TIPaAKTUYECKUX
3azay;

PUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIKIO O PUMEpax) MPaKTUYECKOTO
UCIIOJIb30BaHUs (DU3UYECKUX 3HAHMM B MOBCEIHEBHOM XKU3HH JJIA OOecredeHus
0e30MacHOCTH TPU OOpallleHUHd ¢ TpUOOpaMH U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsSI 3J0pPOBbS M COOJIIONCHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITH MOUCK MH(pOpMaIK pusudeckoro coaepxkanus B MuTepuere,
CaMOCTOATENTHLHO (OPMYIHPYST TOMCKOBBIM 3ampoc, HAa OCHOBE HMMEIOIINXCS
3HAHWA W CPABHEHUS JIOMOJHUTEIBHBIX HCTOYHUKOB BBIICIATH WHGOPMAIIHIO,
KOTOpasi SABJISETCS MPOTUBOPEUYNBON WIH MOXKET OBITH HEJOCTOBEPHOI;

UCIIOJIb30BAaTh IPU BBINOJIHEHUU YYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
TuTepaTypy (pU3MYEcKoro comepkaHUs, CIPABOYHBIE MATEPHAIbl, PECypChl CETH
WuTtepHer, Bmanerp mnpuéMaMHu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

co3/1aBaTb COOCTBEHHbIE IHUCHMEHHBIE W KpPATKUE YCTHBIE COOOUICHUS,
00001mast HOOPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOTO CONICpKaHUs, B
TOM  4YHclie NOyOJUYHO  MPEACTABIATh  PE3YyJbTaThl  NPOECKTHOM  WJHU
UCCIIEI0OBATEIBCKON NI TENBHOCTH, IPU 3TOM I'PAaMOTHO MCIOJIb30BAaTh U3YUEHHBIN
NMOHATUWHBIA ~ anmmapaT  Kypca  (U3UKH,  CONPOBOXKJIATh  BBICTYIUICHUE
MPE3EHTAILUEN;



MIPU BBIMOJHEHUU YYEOHBIX MPOEKTOB W UCCIEAOBaHUN (U3UYECKUX MPOIIECCOB
pacrpenensaTh O00s3aHHOCTH B TpyNIe B COOTBETCTBUM C TMOCTABICHHBIMU
3a/JlauaMu, CIEIUThH 3a BBINOJIHEHUWEM IUIaHA JNEUCTBUU M KOPPEKTUPOBATH €rO,
aJIcKBaTHO  OIICHMBATh COOCTBEHHBIM BKJIAJA B  JIEATECIIBHOCTh  T'PYIIIHI,
BBICTpauBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHUE, TMPOSBISAS TOTOBHOCTH
paspeiiatb KOH(GIUKTHIL.

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

UCIIOJIH30BaTh MOHATHS (CUCTEMa OTCUETA, OTHOCUTEILHOCTh MEXaHUYECKOTO
JIBIDKCHUSI, HEBECOMOCTh M TIEPErpy3KH, IEHTP TIKECTH, MEXaHUUYECKUE BOJIHBI,
3BYK, HMH(Pa3ByK U YJIbTPA3BYK, OSJIEKTPOMATHUTHHIC BOJIHBI, PEHTIEHOBCKOE
U3JIy4eHHUE, MIKaJIa JIEKTPOMArHUTHBIX BOJIH, UICTOUHUKHU CBETA, OJU30PYKOCTh U
JaTbHO30PKOCTh, CIEKTPhl UCITYCKAHUS W TOTJIOIICHUS, anbpa-, 0era- U ramMmma-
U3JTYYCHUS, U30TOIbI, sJIEpHA M TEPMOSICPHAs DHEPreTHKA) U CUMBOJIMYECCKUM
SI3bIK (PU3UKYU TIPU PEIICHUN YUeOHBIX U MPAKTUYECKUX 3a]1ay;

YBEPEHHO  pa3inuyaTh  SABIEHHUS  (PAaBHOMEPHOE U  HEPABHOMEPHOE
NpSMOJIMHEHHOE JIBIDKCHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JIBI)KCHUE,
CBOOOJHOE TMaJIeHHe TeJ, JBIKEHHUE I10 OKPY>KHOCTH, B3aUMOJICHCTBUE T,
paBHOBECHE MaTepHAIbHONM TOYKHM, PEAKTUBHOE JBW)XEHHE, HEBECOMOCTD,
KosebaTreabHOe  JIBIDKEHHE (TapMOHUYECKHE, 3aTyXalolllue, BbIHYXKIEHHBIC
Kosie0aHus), PE30HAHC, BOJIHOBOE JBIDKEHHE (PacrpoCTpaHEHUE U OTpa)KeHHe
3ByKa, UHTepdepeHIus U audpakius BOIH), TPSIMOJIMHEHHOE pacpoCcTpaHeHHeE,
OTpakKeHHE M TMPEJIOMJICHHE CBETa, TOJHOE BHYTPEHHEE OTpa)KeHHE CBETA,
pasnokeHue Oenoro cBeTa B CHEKTP W CIOXEHUE CHEKTPaIbHBIX I[BETOB,
€CTECTBEHHAs  PAJMOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYAaTOro  CIEKTpa
U3ITy4eHHUs) 1O OMUCAHUIO WX XapaKTePHBIX CBOWCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh  MPOSBICHHWE  W3YYEHHBIX  (PU3WYECKUX  SBICHUUA B
OKpyXaroieM Mupe (B TOM yucie (pU3NYECKue SIBICHHS B TIPHUPOJIEC: NMPHUIUBHI U
OTJIUBBI, ABUXKEeHUE TUIaHeT COJHEYHOM CHCTEMBbI, PEAKTUBHOE JBHKEHHE KUBBIX
OpraHW3MOB, BOCIPHUSITUE 3BYKOB J>KMBOTHBIMH, 3€MIICTPSICEHHE, CEHUCMUYECKHE
BOJIHBI, IIyHAMH, 9XO0, IIBETA TeJl, ONTUYSCKUE SBICHUS B PUPOJIC, OMOTOTHIECKOE
JEHUCTBUE BUANMOTO, yIbTPadUOJIETOBOIO UM PEHTTCHOBCKOTO H3IIYYCHHH,
€CTECTBEHHBI pPaJMOAKTUBHBIA (POH, KOCMHYECKHE JIy4d, PaJTHOAKTHBHOE
U3JIy4YEeHUE NPHUPOAHBIX MHUHEPAJIOB JIEUCTBUE paJUOAKTUBHBIX H3IYYEHUU Ha
OpraHW3M YeJIOBEKa), MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a/ladyy B Y4EOHYIO,
BBIJICJISITh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKU) (DU3NUYECKUX SIBJICHU;

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



HEPaBHOMEPHOM [IBIDKCHHH, YCKOpPEHHUE, TMEepeMEIIeHUEe IMPH PaBHOYCKOPEHHOM
MPSIMOJIMHEWHOM  JIBIDKCHHH,  yIJOoBas  CKOPOCTh,  IIEHTPOCTPEMHUTEIHLHOE
YCKOpEHHE, CHJIa TPEHHS, CUJia YIIPYTOCTH, Chjla TSHKECTH, YCKOPEHHE CBOOOTHOTO
MajIeHus, BEC Tella, IEHTP TSKECTH TBEPAOTO TeJa, UMITYJIbC TEa, UMITYJIbC CHIIBI,
MOMEHT CHJIBbI, MEXaHW4YeCKast paboTa U MOIIHOCTh, TOTCHIIMAIbHASI YHEPTHUS Tea,
MTOTHSITOTO HAJT TOBEPXHOCTBIO 36MJIH, TTOTCHITHAIBHASI SHEPTHS CKATON TIPYKUHEI,
KHHETUYECKasl JHEPrus, IOJHAsS MEXaHW4YecKas >SHEprus, Mepuoj ¥ YacToTa
KOJICOaHMM, ITepUOT MaTEMAaTUIECKOTO U TIPYKUHHOTO MAasTHUKOB, JIJTHHA BOJIHEI,
I'POMKOCTh 3BYKa W BBICOTA TOHA, CKOPOCTh CBETa, IOKAa3aTelb MPEIOMIICHHUS
cpenpl), TIpH ONUCAHWW TPABWIBHO  TPAKTOBaTh  (PU3WYECKHH  CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAYCHUS WM CIUHUILI (DU3UYCCKUX BEITUYHH,
HaXOAUTh (POPMYIIBI, CBSA3BIBAIOIINE JAaHHYIO (U3HUYECKYIO BEIUYUHY C JPYTHMH
BEJITMYMHAMH, CTPOUTH rpadMKH U3yUYEHHBIX 3aBUCUMOCTEH (DPU3HUECKUX BEJINYUH;

XapaKTepHu30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS W IPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPaHCHHS SHEPIHH, 3aKOH BCEMUPHOTO TATOTCHHUS, TIPHHIIMII
CYIIEpPIIO3UIIMA CHJI, TIPUHIIMII OTHOCUTEIbHOCTH ['amunes, 3akoHbl HbroTOHA,
3aKOH COXPaHCHUS HMMITYJIbCa, TEOPEMY O KHHETHYECKOW »Hepruu, 3akoH ['yka,
3aKOH bepHyIIn, 3aKOHBI OTPaKCHHS W TPEIOMIICHUS CBeTa, (OpMyJy TOHKOM
JIMH3BI, TTTAHETAPHYIO MOJISNIb aTOMa, HYKJIOHHYIO MOJIETh aTOMHOT'O sI/Ipa, 3aKOHBI
COXpaHEHUs 3apsIOBOTO W MAacCOBOTO YHCEN TPU SACPHBIX PEAKIUSAX, TP ITOM
pa3inuyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M €70 MaTEMaTHIEeCKOE BBIPAKCHHUE;

CTpOHTH (PU3MYECKHE MOJEIHU peajbHBIX OOBEKTOB, MPOIECCOB W SBICHUH,
BBIJICSITH TIPU OTOM CYIIECTBEHHBIE M BTOPOCTENICHHBIE CBOHCTBAa OOBEKTOB,
IPOIIECCOB, SIBIICHUH, TPUMEHATh (HU3MUecKre Mojenu s OOBICHEHUS
(H3UYIECKUX TTPOIIECCOB U PEIICHUS YIeOHBIX 3a/1a4;

OOBSCHATH (PU3UYECKHE SBICHUS, TPOIIECCHl M CBOMCTBA TEJ, B TOM YHCJIC B
KOHTEKCTE CHTyalliii TPaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa, H peniarh
KaueCTBEHHbIE 3a7a4d, B TOM 4YHCIE TPEOYIOIMNUe YHCIECHHOTO OIICHUBAHUS
XapaKTepHbIX 3HAYCHUN (DU3NYECKUX BEITUYUH, MIPU ITOM BHIOMpAThH aJ€KBATHYIO
(bu3nUecKyt0 MOJEIb, BBISBISATh MPUUYNHHO-CICICTBEHHBIE CBSI3M U BHICTPAWBAThH
JIOTUYECKYIO ITIEMOYKY PACCYXACHHM W3 2—3 IIaroB C OMOpON HAa HW3Yy4YCHHBIC
CBOMCTBA (PU3MYECKUX SBICHUH, PU3NUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIIH;

YBEPEHHO periaTh pacuéTHBIC 3a7a4ll M0 M3ydaeMbIM TeMaM Kypca (U3HKH,
BEIOWpas aJeKBaTHYI (HU3UYECKYI0 MOJElb, C HCIOJb30BAHHEM 3aKOHOB W
dbopMy, cBSI3bIBAOMNX (U3UUIECKUE BETUUMHBI, 3aITUCHIBATh KPATKOE YCIOBHE H
pa3BEPHYTOE pEIICHHWE 3aJa4yM, BBISBISATH HEIOCTAIONINE WU W30BITOYHBIE
JaHHBIe, OOOCHOBBIBATH BBIOOP METOMA PEIICHHUS 3aJa4d, WCIOJIb30BaTh
CIIpaBOYHBIC JaHHBIC, MPUMEHATh METOJbI aHAIHM3a PAa3MEPHOCTEH, MCIIOIb30BaATh
rpadgudecke  METOABI  pemieHWs  3ajad, MPOBOJUTH  MaTEMaTHYECKUE



mpeoOpa3oBaHus U PACUETHI, OIEHUBATh PEATUCTHYHOCTh TOJYICHHOTO 3HAUYCHHUS
¢u3nuecKkol BETUYMHBI W ONPEACNITh Pa3MEPHOCTh (U3UYECCKOW BEIUYUHBI,
MOJIYYCHHOU TP PEIICHUH 33]1a4H;

pacmo3HaBaTh TPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh TPU  TTOMOIIH
(¢u3HUeCKNX METOAOB, M TpemjaraTb OPUEHTUPOBOYHBIM CIOCOO pEIICHUS, B
ONMMCAHWHM  WCCJICMIOBAaHUS  PACIO3HABaTh  TPOBEPSAEMOE  IMPEATOIOKCHHE
(rumoTe3y), OICHHWBATh MPABUIBLHOCTH IMOPSJKA IPOBEACHHS HCCICAOBAHMS,
WHTEPIPETUPOBATH TIOJYUYCHHBIN PE3yJIbTaT;

IIPOBOJUTH OIBITHI 110 HAOJIOICHUIO (DPU3MYCCKUX SIBICHUH WM (DU3UICCKUX
CBOMCTB Tei (M3ydeHHe BTOPOTO 3akoHa HBIOTOHA, 3aKOHA COXpPAaHCHUS DHEPIHH,
3aKOHA COXPAaHCHHS HWMITYJIbCA, JICWCTBHE 3aKOHAa BepHY/UIM W BO3HUKHOBCHHE
NOBEMHON CHJIBI KpbLJIa, 3aBHCHMOCTH IEpHOJIa KOJICOAHWH MPYKHUHHOTO
MasTHUKa OT MacChl Tpy3a W JKECTKOCTH TPYXKUHBI W HE3aBHCHUMOCTH OT
aMIUTUTYIbl MaJIbIX KOJICOAaHMA, TPAMOJMHEHHOE pPaclpOCTPaHCHHE CBETa,
pa3ioKeHHue OCJIOro CBeTa B CIEKTP, M3YUYCHHE CBOMCTB M300PaKCHHS B IJIOCKOM
3epKaJic ¥ CBOMCTB M300paXKeHUs MpeaMeTa B COOMpAroIel JIMH3E, HAOII0ACHHUC
CIUTONTHBIX M JIMHEHYATBIX CIIEKTPOB M3JIyYCHHs): (HDOPMYIUPOBATh MPOBEPIEMOC
npearnosoxkenue (TMIOTe3y) O  BO3MOXHBIX — pe3yJibTaTax  HaOJFOJACHHM,
CaMOCTOSITEJILHO COOMpATh YCTAHOBKY M3 M30BITOUHOTO Habopa o0OpymoBaHWS,
OIMCHIBATDH XOJI OMBITA U (HOPMYITUPOBATH BHIBO/IBI,

IPOBOAUTH NMPU HEOOXOAMMOCTH CEPHUI0 MPSIMBIX H3MEPEHUH, OIpeaesss
CpellHee 3HAYCHUE U3MEPSIeMOM BEIMYMHBI M OMNpEAeNsisi IMOrPEUIHOCTb
pE3yNIbTATOB MPAMBIX H3MEPEHUN, OOOCHOBBIBATH BHIOOp CIOcOo0a HM3MEPEHUs
(M3MepUTENBHOTO PUOOpa);

IPOBOAUTH KOCBEHHBIC M3MEpeHUsT GU3NMUECKUX BEIUUUH (CPEIHSS CKOPOCTh
U YCKOpEHHE TeNla MPU PABHOYCKOPEHHOM JBUWIKEHUH, YCKOPEHHE CBOOOJHOIO
najgeHusi, KECTKOCTh  MPYKUHBI, KOIDPUIMEHT  TPEeHHUS  CKOJIBKCHHS,
MexXaHW4yeckas pabora W MOIIHOCTh, YacToTa W Tepuoj  KoyieOaHuit
MaTeMaTUYeCcKOTO0 W  TIPYKXUHHOTO  MAasTHHKOB, (OKYCHOE  pacCTOSHHE
coOuparonied JUH3BI W €€ ONTHYecKas CWia, paguoOaKTHUBHBIA (GOH) C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX W IU(GPOBBIX MPUOOPOB: OOOCHOBBIBATH BHIOOD
METO/Ia HW3MEpPEHHUs, IUIAHUPOBATh WM3MEPEHHsS, CaMOCTOSITEIbHO COOUpPATH
DKCIIEPUMEHTATBHYI0 ~ YCTaHOBKY,  BBIYHCIATH  3HAYCHWE  BEIWYUHBI |
AHAM3UPOBATH TOJTYYEHHBIE PE3YNbTATHI, OLICHUBASI MOTPEUTHOCTh PE3YIHTATOB
KOCBEHHBIX U3MEPECHNUN;

IPOBOAUTH IKCIIEPUMEHTAIBHBIE UCCIICIOBAHUS 3aBUCUMOCTEH (PU3MUECKHUX
BENWYHH (3aBHCHUMOCTHh MyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JBIKEHUU 0€3
HAYaJIBHOW CKOPOCTH, 3aBUCHUMOCTh CHJIBI TPEHHUS CKOJIBKECHHS OT CHJIBI
HOPMAJILHOTO JIaBJICHHS, MEpUOaa KOJeOaHWN MaTeMaTHYECKOTO MAasTHUKA OT



JUIMHBI HUTH, OINpENENICHUEe YCKOPEHHsS CBOOOJHOTO TaJeHHUs, HCCIeI0BaHUE
W3MEHEHHUsI BEJIMYMHBI U HAMPABICHUS WHIYKIIMOHHOTO TOKa, 3aBUCUMOCTH yria
OTPpaXXEHUA CBETa OT yria NaJeHHs, yria NOPEeJIOMJIEHUsS OT yrIja MaJcHusd
CBETOBOTO JIy4a, HCCIENOBAHUE TPEKOB: HU3MEPEHHE SHEPrUM 4YaCTHUIBl 10
TOpMO3HOMY IyTH (TI0 oTorpadusam)): COBMECTHO € yuuTesneM (popMynupoBaTh
3a7]a4y M TUIIOTE3y UCCIIEIOBAaHUSA, CAMOCTOSTEIBHO IUIAHUPOBATH UCCIIEIOBAHUE,
CaMOCTOSITEJIbHO COOUpaTh AKCIEPUMEHTAIbHYIO YCTAHOBKY, MPEJCTaBIAThH
MOJTyYEHHbIE 3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BHJE TaOIUIl U TpadUKOB,
OIICHUBATh MOTPEITHOCTH, JICJIaTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIICIOBAHMUS;

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

XapaKTEePU30BaTh MPUHIIMIBI TCUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKUX
YCTPOUCTB M TEXHOJOTHMYECKUX MPOIIECCOB C OMOPON Ha WX OnucaHus (B TOM
YUCJe: CHUAOMETpP, JTAaTYMKU TIOJIOKEHUs, PACCTOSHUS U YCKOPCHHMS, paKeTa,
9XOJIOT, OYKH, TMEPHUCKON, (QoToamnmapar, MHKPOCKON, TEJIECKOI, ONTHYECKUE
CBETOBO/IbI, CIEKTPOCKOII, TO3UMETpP, kaMepa BuiibcoHa), MCTMONB3ys 3HAHUS O
cBOMCTBaX (M3UYECKUX SIBICHUU M HEOOXOIUMbIC (U3UUECKHE 3aKOHOMEPHOCTH,
UCIIOJI30BaTh CXEMbl M CXEMaTUYHBIE PUCYHKH H3YUYCHHBIX TEXHMUYECKUX
YCTPOMCTB, HM3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIECCOB IPHU
pelIeHUH y4eOHO-TIPAKTUYECKUX 3a/1ad, ONTHYECKUE CXEMbl I TOCTPOCHUS
M300paKeHUH B IJIOCKOM 3€pKajie U cCOOMparomieil JInH3e;

IPUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIKIO O PUMEpax) MPaKTUYECKOTO
UCIIOJIb30BaHUs (DU3UYECKUX 3HAHWM B MOBCEIHEBHON XU3HH JJI1 OOeCredeHUs
0€30IMacHOCTH TPU OOpallleHHH ¢ MpUOOpaMu M TEXHHUUYECCKHMH YCTPOMCTBaAMH,
COXpaHEHHUsSI 3J0pPOBbS M COOJIIONEHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITH MOUCK MH(pOpMaIi Gu3udeckoro coaepkanus B MHTepHere,
CaMOCTOATEIHHO (HOPMYITUPYS TMOMCKOBBIM 3aMpOC, HaXOIUTh MYTH OIpPEIACIICHUS
JIOCTOBEPHOCTH TOTYYECHHOW HH(POPMAIMK HA OCHOBE HMEIONIUXCS 3HAHUN U
JOTIOJIHUTENbHBIX UCTOYHUKOB;

UCIIOJIb30BAaTh IPU BBINOJIHEHUU YYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
TUTEPATypy (PU3NYECKOTO COMEpkKaHUs, CIIPABOYHBIE MaTepHaNbl, PECYPChl CETH
WNutepHer, BiaaeTh NpuUEMAMU KOHCHEKTHPOBAHUS TEKCTa, MNPeoOpa30BaHUs
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHbIC MHCHBMEHHbIE M YCTHBIE COOOIIECHHUS HA OCHOBE
nHMOpPMAITNN U3 HECKOJBKUX MCTOYHUKOB (PU3MUECKOTO COACPIKAHUS, MyOITHMIHO
MPEACTABIATh PE3yJIbTaThl MPOEKTHOW WIIM UCCIEA0BATEIBCKON NS TEILHOCTH MIPU
3TOM TPaMOTHO MCIIOJb30BaTh M3YYCHHBINM MOHSITUWHBIA AaIllapar M3y4aemMoro



pazgena (U3MKA M COMPOBOXKIATh BBICTYIUIEHHUE MpPE3CHTAUUEd C Yy4ETOM
0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

HaumenoBanue pa3aeioB u

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne n/n Kourpoububie | IIpakTHyeckue
TeM NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE PeCypChl
padoTsbI padoTsbI
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHMHN OKPY/KAIOLIEro MUpa
11 ®u3nka — Hayka O IPUPOJE 2 https://lib.myschool.edu.ru/market?filters=
1.2 dusnueckue BEININHEI 4 3 https://lib.myschool.edu.ru/market?filters=
EcTecTBEeHHO-HAYUHEBIIT METO
1.3 i a 2 1 https://lib.myschool.edu.ru/market?filters=
MMO3HAHUSI
Hroro mo pazueny 8
Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
2.1 Crtpoenue BemecTa 2 1 https://lib.myschool.edu.ru/market?filters=
BIDKEHHE U B3aMOJIEHCTBHE
2.2 A A 4 2 https://lib.myschool.edu.ru/market?filters=
YaCTHUI] BEIIECTBA
ArperatrHble COCTOSIHUS
2.3 p 1 https://lib.myschool.edu.ru/market?filters=
BEIIECTBA
Hroro mo pazgeny 7
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
3.1 MexaHnuecKoe IBUKEHUE 10 https://lib.myschool.edu.ru/market?filters=
3.2 Wuepnus, Macca, MIOTHOCTh 9 https://lib.myschool.edu.ru/market?filters=
3.3 Cuna. Bunpe! cun 15 3 https://lib.myschool.edu.ru/market?filters=
Hroro no paszneny 34

Pasnen 4. /laBjieHue TBEPABIX TeJl, JKMAKOCTEH W ra3oB



https://lib.myschool.edu.ru/market?filters
https://lib.myschool.edu.ru/market?filters
https://lib.myschool.edu.ru/market?filters
https://lib.myschool.edu.ru/market?filters
https://lib.myschool.edu.ru/market?filters
https://lib.myschool.edu.ru/market?filters
https://lib.myschool.edu.ru/market?filters
https://lib.myschool.edu.ru/market?filters
https://lib.myschool.edu.ru/market?filters

Hasnenue. [lepenaua naBneHust
4.1 TBEPBIMU TEJIAMHU, KUKOCTIMHU 5 2 https://lib.myschool.edu.ru/market?filters=
¥ ra3aMu
4.2 JlaBnenue ®KuJIKoCTH 6 https://lib.myschool.edu.ru/market?filters=
4.3 ATMmochepHoe aBieHne 1 https://lib.myschool.edu.ru/market?filters=
efCTBHE )KUIKOCTH M Ta3a Ha
4.4 A . . 12 3 https://lib.myschool.edu.ru/market?filters=
MOTPYKEHHOE B HUX TEJIO
Wroro mo pazueny 28
Paznen 5. Pa6ora u MomHOCTh. JHEPrus
51 PaboTta 1 MOIIIHOCTH 6 https://lib.myschool.edu.ru/market?filters=
5.2 [IpocThie MEXaHU3MBI 8 https://lib.myschool.edu.ru/market?filters=
5.3 MexaHudeckast SHEPTHsI 5 https://lib.myschool.edu.ru/market?filters=
Hroro mo pazueny 19
Pa3znea 6. IloBTOpuTEIbHO-0000 1AM MOYJIb
IToBTOpPUTEABLHO-0000IIATOI I
6.1 P HHarot 6 https://lib.myschool.edu.ru/market?filters=
MOJTyJTb
Uroro no pazueny 6
OBLIEE KOJIMYECTBO YACOB I10 102 23 https://lib.myschool.edu.ru/market?filters=
[TPOTPAMME



https://lib.myschool.edu.ru/market?filters
https://lib.myschool.edu.ru/market?filters
https://lib.myschool.edu.ru/market?filters
https://lib.myschool.edu.ru/market?filters
https://lib.myschool.edu.ru/market?filters
https://lib.myschool.edu.ru/market?filters
https://lib.myschool.edu.ru/market?filters
https://lib.myschool.edu.ru/market?filters
https://lib.myschool.edu.ru/market?filters

8 KUIIACC

KoaudecTBO 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
Kourpoububie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoTsbI
Paznes 1. TenuioBble siB1eHUA
11 CrpoeHue u CBOWCTBA BELIECTBA 6 https://lib.myschool.edu.ru/market?filters=
1.2 TemuoBbIe npoLecchl 33 1 6.5 https://lib.myschool.edu.ru/market?filters=
Wroro mo pazueny 39
Paznen 2. DiiekTpuyeckne 1 MATHUTHbIE SIBJICHU S
DneKTpUYecKue 3apsibl.
2.1 3apshKeHHBIE Tela U UX 9 1 https://lib.myschool.edu.ru/market?filters=
B3aMOJEHCTBUA
2.2 [TocTosTHHBIN 3NIEKTPUUYECKUN TOK 31 10 https://lib.myschool.edu.ru/market?filters=
2.3 MarHuutHbI€ SIBICHUS 11 4 https://lib.myschool.edu.ru/market?filters=
2.4 DNeKTpOMarHuTHasE WHYKITUS 7 1 https://lib.myschool.edu.ru/market?filters=
Hroro mo pazgeny 58
Pasnen 3. [loBTOpuTE1bHO-00001IAK0 M MOYIb
[ToBTOpUTENBHO-0000IatOIINI
3.1 P HHarot 5 https://lib.myschool.edu.ru/market?filters=
MOJYJIb
Utoro no pazneny 5
OBLIEE KOJIMYECTBO YACOB I1O 102 5 295 https://lib.myschool.edu.ru/market?filters=

I[TPOTPAMME



https://lib.myschool.edu.ru/market?filters
https://lib.myschool.edu.ru/market?filters
https://lib.myschool.edu.ru/market?filters
https://lib.myschool.edu.ru/market?filters
https://lib.myschool.edu.ru/market?filters
https://lib.myschool.edu.ru/market?filters
https://lib.myschool.edu.ru/market?filters

9 KUIIACC

KoaudecTBO 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
Kourpoububie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoTsbI
Paznea 1. Mexanu4yeckue iBJICHUSA
11 MexaHndeckoe TBHKEHUE U 30 1 4 https://lib.myschool.edu.ru/market?filters=
' CroCcoOBI €ro OTMHMCaHUs https://lib.myschool.edu.ru/market?filters=
1.2 BsaumoneiictBue Ten 18 https://lib.myschool.edu.ru/market?filters=
1.3 3aKOHBI COXPAHEHUS 15 1 2 https://lib.myschool.edu.ru/market?filters=
Hroro mo pazmeny 63
Paznea 2. MexaHuveckue KoJieO0aHUsI M BOJIHbI
2.1 Mexannyeckue KoyieOaHus 8 3.5 https://lib.myschool.edu.ru/market?filters=
2.2 MexaHu4ecKre BOJHBI. 3BYK 10 3 https://lib.myschool.edu.ru/market?filters=
Hroro mo pazgeny 18
Pa3znea 3. DyieKTpOMarHuTHoOe 10Jie U 3JIEKTPOMATHUTHBIE BOJIHBI
DNEeKTpOMarHUTHOE MOJIE U
3.1 P 6 https://lib.myschool.edu.ru/market?filters=
AJIEKTPOMArHUTHBIE BOJTHBI
Utoro no pazneny 6
Pa3znen 4. CBeToBbLIE IBJICHHSA
4.1 3aKOHBI pacCIIpOCTPAaHEHUs CBETA https://lib.myschool.edu.ru/market?filters=
4.2 JIMH3BI ¥ ONITHYECKHE TPUOOPHI 6 https://lib.myschool.edu.ru/market?filters=
Pasnoxxenue Genoro cBeta B
4.3 2 1 https://lib.myschool.edu.ru/market?filters=

CIIEKTp



https://lib.myschool.edu.ru/market?filters
https://lib.myschool.edu.ru/market?filters
https://lib.myschool.edu.ru/market?filters
https://lib.myschool.edu.ru/market?filters
https://lib.myschool.edu.ru/market?filters
https://lib.myschool.edu.ru/market?filters
https://lib.myschool.edu.ru/market?filters
https://lib.myschool.edu.ru/market?filters
https://lib.myschool.edu.ru/market?filters
https://lib.myschool.edu.ru/market?filters

Uroro mo paznueny 16

Paznena 5. KBantoBble ABJIeHUA

Hcnyckanme u NoraoIeHne cBeTa
51 M HI 4 1 https://lib.myschool.edu.ru/market?filters=
aTOMOM
5.2 CrpoeHue aTOMHOTO siipa 5) https://lib.myschool.edu.ru/market?filters=
5.3 SnepHbie peakuuu 7 1 https://lib.myschool.edu.ru/market?filters=
Wroro mo pazueny 16

Pa3nes 6. IloBropuTe/ibHO-0000 a0 1M MOYJIb

MexaHndeckue sBJICHUS
6.1 (TTOBTOPHUTEITHHO-0000IIATOITHAI 6 3 https://lib.myschool.edu.ru/market?filters=

MOJYJIb)

TenmoBrie IBJICHUS
6.2 (moBTOpUTETHLHO-0000IIAIOIITNIA 3 https://lib.myschool.edu.ru/market?filters=

MO/TyJIb)

DJEKTPOMAarHUTHBIC SIBJICHUS
6.3 (mOBTOpPHUTETHLHO-0000MITAIOIITNIA 3 1 https://lib.myschool.edu.ru/market?filters=

MO/TYJIb)

CBeTOBLIE SABJICHUS

6.4 (mOBTOpPHUTEIHLHO-0000MIAIOIITNIHA 1 1 https://lib.myschool.edu.ru/market?filters=
MOJYJIb)
[ToBTOpHUTEIIBHO-0000IIIAOIITHI ) ]
6.5 4 https://lib.myschool.edu.ru/market?filters=
MOJTyJIb
Hroro no paszneny 17
OBILIEE KOJIMYECTBO YACOB I10
136 3 26.5
[TPOTPAMME



https://lib.myschool.edu.ru/market?filters
https://lib.myschool.edu.ru/market?filters
https://lib.myschool.edu.ru/market?filters
https://lib.myschool.edu.ru/market?filters
https://lib.myschool.edu.ru/market?filters
https://lib.myschool.edu.ru/market?filters
https://lib.myschool.edu.ru/market?filters
https://lib.myschool.edu.ru/market?filters




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

JlaTa
HU3ydeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

®du3uKa — HayKa o
npupoje. SBieHus
IIPUPOJIBI

https://lib.myschool.edu.ru/content/1899

dusznueckue ABIEHUSI

https://lib.myschool.edu.ru/content/1899

dusnyeckre BEIUMIHUHEL.

PasmeprocTh. du3nueckue

npubopsl. [lorpemHoctu
IIPU MPSIMBIX U3MEPEHHSIX

https://lib.myschool.edu.ru/content/1898

Ypok-uccienoBanue
"N3mepeHune TMHEeUHbIX
pa3MepoB Tel U
MPOMEKYTKOB BpeMeHH"

https://lib.myschool.edu.ru/content/1048

JlaGopaTtopHnas pabota
"U3mepenue oObEMa
KUJKOCTU U TBEPJOTO
Tena"

JlaGopaTtopHas pabota
"Onpenenenue pasmepoB
ManbIx Ted. Meron psiioB”

MeTo 1l HaydyHOTO
no3Hanus. Onucanue
(bu3nvecKux SIBICHUN C



https://lib.myschool.edu.ru/content/1899
https://lib.myschool.edu.ru/content/1899
https://lib.myschool.edu.ru/content/1898
https://lib.myschool.edu.ru/content/1048

HOMOIIBIO MOJIETIEN

Ypok-uccienoBaHue
"[IpoBepka runoTesbl:
JAIBbHOCTH I10JIETA LIapHUKa,
MYLLIEHHOTO
TOPU30HTAJIBHO, TEM
0oJibIlIe, UeM OOJIbIIIE
BBICOTA TTycKa"

CrpoeHue BemiecTna.
OIBITHI, JOKA3BIBAIOIINE
JTUCKPETHOE CTPOCHUE
BEIIlECTBA

10

JlabopaTtopnas pabota
"OrneHka Auamerpa aroma
METOJIOM PSIJIOB (C
HCIIOJIL30BaHUEM
dhoTorpadwmii)"

11

Ypok-uccrnenoBanue
"HaO1ro1eHue TenioBoro
pactupenus ra3oB. OnbITHI
110 0OHAPYKEHUIO
IEUCTBUS CHAI
MOJIEKYJISIPHOTO
NpUTSHKEHUS"

12

I[BI/I)KeHI/IC qacTun

BemecTBa. Juddysus.
bpoyHoBckoe aBuXkEeHHE

https://lib.myschool.edu.ru/content/1049

13

Ypok-uccnenoBaHue
"Habnrogeuune n



https://lib.myschool.edu.ru/content/1049

o0bsicHeHue OPOYHOBCKOTO
nBrokeHus u quddysun"

14

B3anMoelicTBre yacTuil
BEILIECTBA: MPUTSHKCHHUE U
OTTAJIKUBAHUE

15

ArperatHble COCTOSIHUSI
BemecTBa. OcoOeHHOCTH
arperaTHbIX COCTOSIHHUI
BO/IbI

https://lib.myschool.edu.ru/content/1004

16

Mexannueckoe OBIKEHUE.
[IyTs, TpaekTopus,
MepeMeNIeHNE

https://lib.myschool.edu.ru/content/22

17

PaBHOMEpHOE 1
HEPAaBHOMEPHOE JIBI)KCHHUE.
CkopocTh

https://lib.myschool.edu.ru/content/1004

18

Haxoxnenue ckopocTty,
MyTU U BpEMEHH NPU
paBHOMEPHOM
MPSAMOJIMHEHHOM
JBUKECHUT

19

JlaGopaTtopHnas pabota
"Onpenenenne CKOpoCTu
PaBHOMEPHOTO JIBM>KEHUS"

20

I'paduku npsmonnHERHOTO
PaBHOMEPHOTO JBUKEHUS

21

Pemenue 3anau no teme
"Pacuer cpenneit
ckopoctH"



https://lib.myschool.edu.ru/content/1004
https://lib.myschool.edu.ru/content/22
https://lib.myschool.edu.ru/content/1004

22

JlaboparopHas paboTa
"Onpenenenue cpeaHen
CKOPOCTH CKOJIbKCHHS
OpycKa WM IIapuKa 1o
HaKJIOHHOM TuI0CKOCTH"

23

OTHOCHUTEIHLHOCTD
nBrokennd. CnoxeHue
CKOpOCTEH Ipu
MapajuieTbHOM JBUKEHUU

24

[Tonyyenue n ananus
rpauKOB 3aBUCUMOCTH
MyTU U CKOPOCTH
JBUKEHHS OT BPEMEHU

25

Pemenne rpaduieckux
3a7a4 o teme "MexaHuKa.
PaBHOMepHOE
MPSAMOJIMHEHHOE
nBmxeHue"

26

SIBnenune nHepuuu. 3aKoH
HHEPIUU

https://lib.myschool.edu.ru/content/1004

27

BsaunMopeiicTBue T Kak
MPUYMHA U3MCHCHUS
ckopocTH. Macca Tena Kak
Mepa HHEPTHOCTH TeJla IIPH
MOCTYNAaTeNIbHOM
JIBYKECHUU

https://lib.myschool.edu.ru/content/1046

28

Ypok-uccnenoBaHue
"CpaBHeHuUE Macc 1o
B3auMoiecTBHIO TET"

https://lib.myschool.edu.ru/content/1046



https://lib.myschool.edu.ru/content/1004
https://lib.myschool.edu.ru/content/1046
https://lib.myschool.edu.ru/content/1046

29

IlnoTHOCTE BeliecTBa

https://lib.myschool.edu.ru/content/1897

30

JIaboparopnas paboTa
"Onpenenenne mIOTHOCTH
TBEpI0TO Tena"

31

Pemenue 3a1au o reme
"Macca temna. IlmoTHOCTE
BerecTna"

32

CMecH ¥ CILIaBEL.
[ToBepxHOCTHAS U
JAHENHAA TUIOTHOCTD

33

IloaroroBka x
KOHTpPOJIbHON paboTe 1o
teme "dusnka — Hayka o
npupoje. [leppoHavanbHbIe
cBeleHUs 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHUH
BeniecTBa. Mexanuka"

34

KonTtponpHas padoTa no
teme "dusnka — Hayka o
npupoie. [leppoHavanbHbIe
CBeJeHH 00 aTOMHO-
MOJIEKYJISIPHOM CTPOCHHU
BelecTtBa. Mexanuka"

35

Cuna. SIBneHue TAroTeHus.
Cuia TsOKeCTH

https://lib.myschool.edu.ru/content/2052

36

N3o06paxkenue cui.
Pemenue 3a1au o Teme
"OnpeneneHye CUIIbl
TsKecTH"



https://lib.myschool.edu.ru/content/1897
https://lib.myschool.edu.ru/content/2052

37

Cuna ynpyroctu. 3akoH
I'yka

https://lib.myschool.edu.ru/content/1896

38

Bec Tena. 3mepenue cuil.
Junamomerp

https://lib.myschool.edu.ru/content/1896

39

Ypok-uccienoBaHue
"Habnroneune n3aMeHeHus
CKOPOCTH TIpH
B3auMOJIeHcTBUH TEN"

40

Pemrenue 3agad mo reme
"Cuna ympyroctu. Bec
Tema"

https://lib.myschool.edu.ru/content/1895

41

JlabopaTtopHnast pabota
"OMNBITHI,
JeMOHCTPHUPYIOIINE
3aBUCHUMOCTD PACTSKEHUS
(medopmarum) MpyKUHBI
OT IPHUJIOKEHHOU CUITBI"

42

Cuna TpeHus

https://lib.myschool.edu.ru/content/1051

43

Ci1o’xeHne CHil.
PaBHOfelicTByOIIAS cHJla

44

Pemenne 3amau mo treme
"CrnoxeHue CUIL
PaBHopelicTByromas cuia”

45

Pemenue 3agay no reme
"BzaumoaeiicTBUE TEN.
Cuisl B MexaHuke"

46

Pemenue 3anau no teme
"Cuna tpenus". Ypok-

https://lib.myschool.edu.ru/content/1051



https://lib.myschool.edu.ru/content/1896
https://lib.myschool.edu.ru/content/1896
https://lib.myschool.edu.ru/content/1895
https://lib.myschool.edu.ru/content/1051
https://lib.myschool.edu.ru/content/1051

HccIe0BaHuE IO TEME
"UccnenoBanue
3aBUCHMOCTHU CHUJIbI TPCHUA
OT IUIOIIAIN
CONIPUKOCHOBEHUS"

47

JlaboparopHas paboTa
"OMBITHI,
JEMOHCTPHUPYIOIINE
3aBHCHMOCTD CHJIBI TPEHUS
CKOJIBXKCHHUS OT CHJIBI
JABJICHUS U XapakTepa
COTIPUKACAIOITIXCS
MMOBEpXHOCTEN"

https://lib.myschool.edu.ru/content/1051

48

Pemrenue 3agad mo reme
"BzaumoaeiicTBue TENI.
Cuibl B MexaHuke"

49

KonTtponsHas padora mo
TeMme "B3aumopaeiicTBue

TCII

50

JlaBneHue TBEPIBIX TEI

51

YpOoK-3KCIIEpUMEHT
"CniocoObI onpeesieHust
JIABJICHUS TBEPAOIo Tena"

52

Ypok-uccienoBaHue
"3aBHUCHUMOCTD JTaBJICHUS
rasa oT Temneparyps”

53

JlaBleHHE KUIKOCTEHN U
razoB. 3akoH [lackamus

https://lib.myschool.edu.ru/content/1894



https://lib.myschool.edu.ru/content/1051
https://lib.myschool.edu.ru/content/1894

54

IIneBMaTHueckue
yCTpOMCTBa

https://lib.myschool.edu.ru/content/1894

55

3aBUCUMOCTH JaBJICHUA
KUJKOCTH OT TITyOUHBI

https://lib.myschool.edu.ru/content/1052

56

I'mapocraTnueckuit
MapajioKc

57

Ypoxk-tipoekt "Uzyuenue
coo0Iaronuxcs cocyaos"

https://lib.myschool.edu.ru/content/1053

58

VYpok-koHpepeHus
"T'unpaBnuueckue
MEXaHU3MBbI"

59

Hcmons30BaHue BEICOKUX
JIABJICHUH B COBPEMEHHBIX
TEXHOJIOTHAX

60

Pemrenue 3agad mo reme
"JlaBneHue KUAKOCTH"

61

AtMmocdepa 3emn u
TPUYUHBI €€
CyILLECTBOBAHUS

https://lib.myschool.edu.ru/content/1050

62

Ypok-uccienoBanue
"IIposiBnenue neucTBUs
atMochepHOTo AaBiIcHUS"

63

N3mepenue atmochepHOTro
naBieHus. OmbBIT
Toppuyennu

https://lib.myschool.edu.ru/content/1050

64

3aBUCUMOCTE
aTMOC(epHOTO aBICHU
OT BBICOTHI HaJl YyPOBHEM

https://lib.myschool.edu.ru/content/1050



https://lib.myschool.edu.ru/content/1894
https://lib.myschool.edu.ru/content/1052
https://lib.myschool.edu.ru/content/1053
https://lib.myschool.edu.ru/content/1050
https://lib.myschool.edu.ru/content/1050
https://lib.myschool.edu.ru/content/1050

Mopst. [Ipubopsr st
MU3MepeHus: aTMoc(hepHOoro
JIaBJICHUS

65

bapomerp-anepoun.
ATMocdepHoe TaBiieHue Ha
Pa3IMYHBIX BBICOTAX

66

BritankuBaromnias cuia.
3akoH Apxumena

67

Pemrenue 3agad mo reme
"3akon Apxumena"

68

Ypok-uccienoBanue
"OKCIIEpUMEHTAIbHOE
0OHapy>XEeHHE TeUCTBUS
KUJKOCTHU U Ta3a Ha
MOTPYKEHHOE B HUX TEI0"

69

JlaGopaTtopHnas pabota
"Onpenenenne
BBITAJIKMBAIOIICH CUJIBI,
JIEUCTBYIOIIEH Ha TEJIO,
MOTPYKEHHOE B XKHUJIKOCTh"

70

IInmaBanue Ten

71

JlaGopaTtopHas pabota
"UccneqoBanue
3aBHCHMOCTH Beca Teja B
BOJIe OT 00beMa
MOTPYKEHHOU B KHUAKOCTh
yacTu Teja"

72

BOS,HYXOHJ'IaBaHI/Ie.




[linaBanue cynoB

73

Pemrenue 3aga4d mo reme
"3akoH Apxumena.
VenoBud tiaBauus Tex"

74

Pemenne 3amad mo teme
"JleicTBHE XKUIKOCTH U
rasa Ha MOTPY>KEHHOE B
HUX TeNo"

75

YPpok-TIpoeKT
"KoncTtpyupoBanue
apeoMeTpa WM JIOAKU U
ompeneseHue
rpy30N0AbEMHOCTH"

76

IloaroroBka x
KOHTPOJIBHOU padoTe 1o
teme "JlaBieHue TBepIbIX
TeN, )KUAKOCTEH 1 ra3oB"

77

KonTtponpHas padoTa no
teme "JlaBieHue TBepIbIX
TeN, JKUAKOCTEH 1 ra3oB"

78

Mexanunyeckas paborta

79

MomHocTs

80

Pemenue 3agay Ha
ompezeneHue paboThl U
MOITHOCTH

81

PaGota cunibl TSDKECTH U
CHJIbI TPCHUMA

82

Ypok-uccnenoBaHue




"Pacuér MOIITHOCTH,
pa3BUBAEMOM IIPU NOABEME
1o jJecTHure"

83

[IpocTbie MeXaHU3MBI

84

MowmeHnT cunsl. [IpaBuio
MOMCHTOB

85

JlabopaTtopHnas pabota
"N3yueHue npasuia
peIuara Juisi IoABMKHOTO U
HETIOIBUYKHOTO OJIOKOB"

86

"3osoToe mpaBwmio"
MEXaHUKHU

https://lib.myschool.edu.ru/content/1892

87

Pemrenue 3agad mo reme
"30510TO€ MPABUIIO
MexaHuku" /
Bceepoccuiickas
poBepoyHasi padbora

https://lib.myschool.edu.ru/content/1892

88

Pemrenue 3agaud mo reme
"PaboTa CUJIBI TSIKECTH U
cuibl TpeHus" /
Bcepoccuiickas
poBepoyHas pabora

89

YpoK-npoexT
"IIpoexTupoBanue
IIOJINCIIACTOB C 33JaHHBIMU
napaMmerpamu’

90

VYpoxk-koHpepeHuus
"[IpocTbie MEXaHU3MBI B



https://lib.myschool.edu.ru/content/1892
https://lib.myschool.edu.ru/content/1892

GBITy, TCXHHUKC, ’KUBBIX
opranusmax”

91

Koadduuument moseznoro
JIEUCTBUA MPOCTHIX
MEXaHU3MOB

https://lib.myschool.edu.ru/content/26

92

Jlaboparopuas padoTa
"Onpenenenne KI1/]
MOJIBHYKHOTO H
HETIOJIBUYKHOTO OJIOKOB"

93

Mexanudeckast SHEpTHsl.
Kunernueckas u
MMOTEHINAJIbHAs SHEPT UL

https://lib.myschool.edu.ru/content/1893

94

3aKOH COXpaHEHUs
MEXaHUYECKOW SHEPTUH

https://lib.myschool.edu.ru/content/1893

95

YpOK-3KCIIEpUMEHT
"DKcnepuMeHTAIbHOE
ompeneseHue N3MCHEHUS
KUHETHYECKOMN U
MOTEHITUATBLHON YHEPTUU
MIPU CKAaTBIBAHUM TEJIa TI0
HaKJIOHHOM IIOCKOCTH"

96

IloaroroBska k
KOHTPOJIbHOU padoTe 1o

teMme "PaboTa 1 MOILIHOCTE.

Oueprus"

97

KonTtponsHas pabota o

teMme "PaboTa 1 MOILIHOCTE.

Oneprug"



https://lib.myschool.edu.ru/content/26
https://lib.myschool.edu.ru/content/1893
https://lib.myschool.edu.ru/content/1893

Pa0ora ¢ Tekcramu 1o Teme

98 "MexaHH4YEeCKOE 1
nBIOKeHue"

99 PaboTa ¢ TekcTamu 1o TemMe 1
"CtpoeHnue Bemiectna"

100 PaboTa ¢ TekcTamu 1o TemMe 1
"Cunel B npupoze”
Pabora ¢ Texcramu 1o Teme

101 "JlaBneHre TBEPBIX TE, 1
JKUJIKOCTEHN M Ta30B"
Pabora ¢ Texctamu 1o Teme

102 "Oueprus. [Ipocteie 1
MEXaHU3MBbI"

OBIIEE KOJIMYECTBO YACOB 102 23

I10 ITIPOTPAMME




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprkre | Hpaxtirieckite H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX OIIBITHBIE 1
TIOITBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpAOTO, )KUAKOTO U 1
razo00pa3HOro COCTOSIHUM BeIlecTBa
VYpoxk-koudepennus "Kpucrammueckue u
4 amopdmusie Tena. ['paden. [Tonyuenune 1
HUCKYCCTBEHHBIX aJiIMa30B"
5 CMaumnBaHue ¥ KamWUISIPHOCTb. 1
[ToBepXHOCTHOE HATSKEHHUE
TemoBoe paciMpeHue u cxarue
TemnoBoe nBmwxenue. Temneparypa 1
TemnepaTypHble HIKaIbI
9 BuyTpennsis sHeprus u cnocoObl eé 1
W3MEHEHUS
10 Bupl Teronepenaun 1
Ypok-koHpepenuus "Vcnons3oBanue
11 TEIJIOBBIX CBOMCTB BEILIECTB U MaTEPUAIIOB B 1
LeJsAX SHeprocoepekeHus"
12 KonnuecTBo TemnoTel. Y aenbHas 1

TCIIIIOEMKOCTD




13

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

14

YpaBHeHHE TEIUIOBOTO OasiaHca.
TermtooOMeH ¥ TEIJIOBOE paBHOBECHE. 3aKOH
Herorona—Puxmana

15

JlabopaTtopHnas pabota "HccnenoBanue
SIBJICHUS TETUTOOOMEHA TIPY CMETINBAHUN
XOJIOJTHOW U TOpsTYeil BOIBI"

16

Pemrenune 3amgay o teme "TermiooOMeH u
TEIJIOBOE paBHOBecHE"

17

JlabopaTtopHnas pabdota "Onpenenenue
KOJIMYECTBA TETIOTHI, MOJIYYEHHOTO BOIOM
IIPH TETJIOOOMEHE C HarpeThiM
METAUTMYECKUM [UIHHAPOM"

18

[naBnenue u oTBEpICBaHUE
KPUCTAJUTMYECKUX BEIIECTB. Y IeIbHAS
TEINIOTA ILIABIIEHUS

19

Pemrenue 3agag o treme "Ilasinedue u
OTBEpJIEBAaHUE KPUCTAIUIMYECKUX TET"

20

JlaGoparopnas padora "OnpeneneHue
paTop p p
yEeIbHOU TEIJIOTHI TUIaBJICHUS Jibaa"

21

VYpok-uccnenosanue "CpaBHEHUE NPOLECCOB
MIJIaBJICHUS] KPUCTAJUTMYECKUX TET U
pa3MArdeHust pu HarpeBaHUU aMop(HBIX

n

TCII

22

[TapooGpazoBaHue U KOHIEHCAIUS.




Hcnapenue

Kunenne. Y gensnas teriora
nmapooOpa3zoBaHusl. 3aBUCUMOCTb

23 TEMIIEPATYPhI KUTICHHUS OT aTMOC(HEpPHOTO
JTABJICHUS

24 Pemenue 3amau o reme "[lapooOpazoBanue
" KuneHue"
VYpoxk-uccnenosanue "O0bsicHEHUE

25 3aBUCHUMOCTH TEMIICPATyPhl KUIICHUS OT 1
nmaBneHus"

26 HacpliieHHbIH 1 HEHACHIILIEHHBII Tap.
BnaxxHocTh BO31yXa
BiaxxHOCTB BO3/1yXa 1 €€ N3MEpPEHHE.

27 JlaGopaTtopHnas padora "Onpenenenue 0.5
OTHOCHUTEIBHOW BJIAXKHOCTH BO3IyXa"

28 Pemenue 3amay o teme "BiaaxHOCTR"
Pemenue 3aga4 u aHanu3 CUTyalui,

29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOHACHCAIHH

30 DHeprus TOoIMBa. Y einbHas TemioTa
CropaHus

31 [TpuHIHIBI PaOOTHI TEIJIOBBIX ABUTATEICH

39 [TapoBas TypOuHa. /[Buratens BHyTpEHHETO
CropaHus

33 KIIJ] TermoBoro nBuratens

34 Pemenne 3agau o teme "KII/] TemioBoro
nBurarens"”

35 VYpoxk-koHpepenuus "TemnioBbie 1BUTaTENN




Y 3alllUTa OKpYXKarolien cpeapt”

36 TennoBbie MOTEPH B TEIIIOCETIX

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

38 "TeruoBble siBeHUs. VI3MeHeHNE
arperaTHbIX COCTOSIHUI BerecTra"
KonTtponbHas pabora no teme "TemnnoBbie

39 sBiieHus. VI3MeHeHne arperaTHbIX
COCTOSIHMI BemiecTna'

40 DnekTpusanus Tei. [[Ba poaa 3apsaioB
VYpoxk-uccnenoanue "Hccnenoanue

41 croco00B Pa3IMYHBIX BEIIECTB
Ha3JIEKTPU30BBIBATHCS "

42 B3anmopeiicTBre 3apsoKeHHBIX TEJl. 3aKOH
Kynona
DnekTpuyeckoe noJie. Hanpsok€HHOCTD

43 anekTpudeckoro nosist. [IpuHiumn
CYIEPIO3UINH FIEKTPUUECKUX MOJICH

44 Hocutenu snexTpuueckux 3apsiioB.
DOneMeHTapHbIi 3apsaa. CTpoeHue aroma

45 3aKOH COXpaHEeHHUsI IJIEKTPUUECKOTO 3apsiia

46 [IpoBOTHUKH, AUANEKTPUKU U
MOJIYIPOBOIHUKH

47 Ypok-koHpepeHus "DnexTpu3anus B
MOBCETHEBHOU XKU3HU"

48 Pemenue 3agau no reme "3akoH coxpaHeHUs

ANEKTPUYECKOTO 3apsaa"




Dnekrpuyeckui Tok. IcTouHukn

49 1
AIEKTPUUECKOTO TOKA
Ypoxk-uccnenosanue "Uccnenopanue

50 JIEMCTBUSA SJIEKTPUYECKOTO MOJISI Ha 1
MIPOBOJIHUKY U AUDJIECKTPUKH"

o1 DneKTpUUECKUuil TOK B MeTaJlIax 1

52 DNEKTPUUECKUN TOK B )KMJIKOCTSAX U ra3ax 1

53 DneKTpuuecKas 1emnb 1

o4 Cuna toka. AMnepMerp 1

55 DneKTpuYecKoe HanpspKkeHue. BoabTmeTp 1
JlabopaTtopHnas pabora "COopka u

56 WCTIBITAHUE AJIEKTPUIECKOM IeTH 1
MOCTOSIHHOTO TOKA"

57 3aBUCHUMOCTh CHJIbI TOKA OT HAIIPSKEHUS. 1
3akon OMa Jy1s ydyacTka enu
JlabopaTtopHnas pabora "MccnenoBanue

58 3aBUCHUMOCTH CHJIbI TOKA, IPOTEKAIOIIETO 1
4yepes pe3nucTop, OT HANPSHKEHUS Ha
pe3UCTOpE U COMPOTUBIICHUS pe3nucTopa’

59 DIIEKTPUYECKOE COMPOTUBJICHUE. Y JEIBHOE 1
COTPOTHBIICHUE

60 JlaboparopHas padota "Onpenenenue 1
yIIeJIbHOTO COMPOTUBIICHUS IPOBOTHUKA"

61 Pemenue 3aga4 no reme "IneKkTprudeckoe 1
CONPOTHBIIEHHUE. Y IENIbHOE CONPOTUBIIEHUE"

62 Pemenue 3amau no teme "3akoH Oma" 1

63 [TocnenoBarensHOE U ApaUIETHLHOE 1

COCANHCHUA IMTPOBOAHHUKOB




64

JlaGopatopHas pabota "IIpoBepka mpaBuia
CJIOKEHHUS HAIPSDKEHUM 1TpU
MOCJIEI0BATEIBHOM COCIMHCHUU JIBYX
pe3uctopos"

65

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

66

Jlaboparopnas pabota "IIpoBepka mpasuia
JJId CUJIBI TOKA MTPH MapalJICIbHOM
COEJIMHEHUU PE3UCTOPOB"

67

Pemenue 3a1au Ha npumMeHeHue 3akoHa Oma
TUTS pa3JIMYHOTO COEAMHEHHS TTPOBOTHUKOB

68

OJIC 1 BHyTpEHHEE CONTPOTUBIICHUE
HCTOYHMKA TOKA. 3akoH OMa IS OJIHOU
e

69

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

70

JlaGopaTtophnas padora "Onpenenenue IJ1C
Y BHYTPEHHETO COMPOTUBIICHUS HCTOUHHUKA
ToKa"

71

[TpaBuna Kupxroda

72

JlabopatopHnas pabota "IIpoBepka mpaBui
Kupxroda"

73

Ypok-uccnenosanue "M3ydyeHue BOIbT-
aMIIEPHBIX XapaKTEPUCTUK HETMHENHBIX
JJIEMEHTOB"

74

PabGora QJICKTPUYICCKOT'O TOKA. MoIIHOCTh




QJICKTPHUYCCKOI'0 TOKa

75

Jlaboparopuas padota "Onpenernenue
pabOThI ¥ MOIITHOCTH AJIEKTPUIECKOTO TOKA"

76

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

77

VYpoxk-koupepennus "O0bsicHeHUE U
IIPHUHIMAIT HGfICTBPI?I JOMaIlITHUuX
AJIEKTpOHArpeBaTeNIbHBIX TPHOOpPOB"

78

[ToaroToBka K KOHTPOJILHOU paboTe MO TEME
"DnexTpudueckue 3apsaabl. 3apsyKEeHHBIE Tena
" UX B3auMoeiicTBus. [locToSHHBIN
AIEKTPUYECKUN TOK"

79

KonTponbnas paborta o teme
"DnexkTpuueckue 3apsaabl. 3apsyKeHHBIE Tena
" ux B3auMmoaencTaus. I1o0cTOSIHHBIH
AIEKTPUYECKUN TOK"

80

TlocTtosguHble MaruuTel. MarauTHoOE moJjie
3eMJIH U €ro 3HaueHue JUIs )KU3HU Ha 3eMile

81

Ypoxk-uccnenoanue "N3yuenue
MarHUTHOTO TOJIsl HOCTOSIHHBIX MarHUTOB
MIpH X OOBbEIMHEHUU U Pa3JICIICHUN.
Busyanu3anus nosis moCTOSHHBIX MAarHUTOB'

82

OnbIT OpcTena. MaruutHoe nose
ANEKTPUIECKOTO TOKA

83

OnelT AMniepa. MaraHuTHOE 10JI€ KaTyIIKH €
TOKOM. [IpuMeHEHNE 2IEKTPOMAarHuToB B
TEXHUKE

84

Cuna AMriepa u onpezienieHue eé




HANpaBJICHUS

Pemrenne 3agau o reme "Cuiia Amnepa u

85 N
onpezeneHue e€ HarpaBieHus"
DNEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.

86 Hcnonp3oBaHue dIEKTPOIBUTATENICH B
TEXHUYECKUX YCTPOIMCTBAX M HA TPAHCIIOPTE

87 Bcepoccuiickas mpoBepouHas padoTa

88 Bcepoccuiickas mpoBepoyuHas padbota

89 JlabopaTtopHnas padota "3yueHue aecTBus
MAarHuTHOTO MOJISl HAa MPOBOJHUK C TOKOM"

90 Ypok-koHpepennus "[IpakTuueckoe
MPUMEHEHHE IIEKTPOIBUTaTENCH"

01 JlaboparopHas padota "KoHcTpynpoBaHue u
n3ydeHue paboThl JIEKTpOABUTATENS "

92 JlaGopaTtophnas padota "U3zmepenue KI1/]
AJIEKTPOJIBUTATENILHON YCTAaHOBKH"
OneiTel @apanes. 3aK0H IEKTPOMATrHUTHOU

93
unayknuu. [Ipasuio Jlenna
VYpok-uccnenoanue "Hccnenoanue

94 W3MEHEHUW 3HAYCHHS M HAIPABIICHUS
WHJYKIUOHHOTO TOKa"
Pemenue 3agau no teMe "3akoH

95 ANIeKTpOMarHuTHOM uHaykuuu. [IpaBumno
Jlenma"

96 DnektporeHepatop. CocoObl MOTydeHHUS
3IEKTPOIHEPTUU

97 Ypok-koHpepeH s "DIeKTpOCTaHIIuU Ha

BO300HOBJIIEMBIX HCTOYHUKA SHCPTHUH.




[Tpo6nemsl 3xonoruu. TormBHBIE
3JIEMEHTHI 1 AJIeKTpoMoOmn"

KonTtposneHast paboTa "DineKTpoMarHuTHEIE

98 " 1
SIBJICHUS

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

100 "DeKTpUYecKue 3apsbl. 3apsHKeHHBIC Tela 1
M UX B3auMojerncTaue"

101 Pa6oTta ¢ Texctamu 1o Teme "I1oCcTOSSHHBIN 1
AIEKTPUYECKUN TOK"

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

OBIIEE KOJIMYECTBO YACOB I10 102 925

I[TPOTPAMME




9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne i/ Tema ypoka Koutpoasubie | IIpakTuyeckue Aara wHppoBLIe
Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI pecypest
Mexannueckoe aBr>XeHne. MarepuaiibHast
1 Touka. CriocoObl onucaHus 1
MEXaHUYECKOTO JIBHIKCHUSI
9 Cucrema orcuera. OTHOCUTEITBLHOCTD 1
MEXaHUYECKOTO JIBHKCHHUSI
3 BekTopHbIe BETUYHHBI, OTIEPAIIH C 1
BEKTOPAMH, MMPOCKITUUA BEKTOPOB
4 Paanyc-BekTop MaTepranbHOM TOYKH, 1
NepeMeleHue Ha MI0CKOCTH
5 PaBHOMEpPHOE TPAMOJIMHEHOE TBUKEHUE 1
6 Pemenue 3agau no reme "PaBHOMEpHOE 1
MPAMOJIMHEHHOE JBUKEHUE"
HepaBnoMepHoe npsaMosiiHeitHOe
7 nBuxkeHue. CpefHsisi © MTHOBEHHaAsI 1
CKOPOCTH TeJla MPU HEPAaBHOMEPHOM
JIBUKEHUHT
JlaboparopHas padota "Onpenenenue
8 CpeIHEel CKOPOCTH CKOJIBKEHHUs Opycka 1 1
WJIH IBIKEHUS IIapHKa 10 HAKJIOHHOM
mI0cKoCcTH"
9 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1
JBUKEHUE. Y CKOpEHUE




10

CKopoCTb paBHOYCKOPEHHOTO
npsIMOJIMHEHHOTO BMKeHus. [ paduk
CKOPOCTH

11

Pemenue 3agau no teme "CkopocThb
PaBHOYCKOPEHHOTO MPSIMOJTMHEHHOTO
JBIKEHUS"

12

[lepemernieHue npy paBHOYCKOPEHHOM
MPSIMOJIMHENHOM JIBH)KEHUN

13

JlabopaTtopHnast pabdota "Onpenenexnue
YCKOPEHUS TeJa MPU PaBHOYCKOPEHHOM
JIIBM>KEHHWH 110 HAKJIOHHOM MI0CKOCTH"

14

Pemenue 3agau no reme "llepemenienne
MIPU PAaBHOYCKOPEHHOM TPSIMOJIMHEHHOM
NBIKeHUN"

15

JlabopaTtopHnas pabora "VMccnenoBanue
3aBUCHUMOCTH IMYTH OT BPEMEHHU IPH
PaBHOYCKOPEHHOM JBW)KEHUU O€3
HayaJibHOM ckopocTH"

16

Pemenue 3agau mo reme "I'padudaeckas
HWHTEpIIpETAIUs YCKOPEHUsI, CKOPOCTH,
MIPOMJICHHOTO ITYTH ¥ TIEPEMEIICHUS JIJIs
MPSAMOJIMHEHHOTO JIBH>KEHUA"

17

Yckopenue ¢cBo001HOTO najeHus. OIbIThI
["anmunes

18

Pemenne 3agau o reme "Yckopenue
cBOOOAHOTO TaieHus"

19

JIBM>xeHue Tena, OpOIIeHHOTO MO YTIIOM K
TOPU30HTY




Pemenue 3agau no reme "J[BmkeHue tena,

20 OpOIIEHHOTO O/ YIJIOM K TOPU30HTY"
Pemenue 3agau mo teme "J{BmkeHUE 1Mo

21 JNEHUCTBUEM YCKOPEHHUsI CBOOOIHOTO
nageaus”

22 JIBUKEHHE 110 OKPYKHOCTH

23 JIuneliHas U yriaoBas CKOPOCTb, IEPUO U
yacToTa

24 CKOpOCTh U YCKOPEHHE MPH JIBIKEHUH TI0
OKPYXHOCTH

o5 Pemenue 3amau mo teme " J[BmxeHue mo
OKpYyXHOCTH"
[ToaroToBka K KOHTPOJILHOU paboTe 1Mo

26 TeMe "MexaHn4ecKoe IBVKEHUE U
crocoObl ero onucaxHus"
KonTtponsHas padoTa o treme

27 "MexaHn4ecKoe OBWKEHUE U CIIOCOOBI €ro
onucanus"

28 [TepBrriii 3akoH HeroToHa. Bektop cuibl

29 Bropoii 3akon HeroToHa.
PaBHoOfeiicTBYyIOIIAs CHla

30 Tperuii 3akon Herotona. Cynepno3uuus
CUII

31 Cuna ynpyrocru. 3akoH ['yka
JlaboparopHas paboTta "HccrnenoBanue

39 3aBUCHUMOCTH CHJIBI YIIPYTOCTH,

BO3HUKAIOIIEH B IPY’)KUHE, OT CTENIEHU
nedopmanuu npyxuHb1"




33

Cuna tpenus. Koapduuuent tpenus

JlaboparopHnas padota "Onpenenenue

34
Kod(huUIIMeHTa TPEHUS CKOJIBKEHUS"
JlaboparopHas padota "HMccrnenoanue

35 3aBUCHUMOCTH CHJIBI TPSHHUS CKOJILKCHHS OT
CHJIBI HOPMAJIBHOTO JIaBJICHUS "

36 JIBMKEHHE T IO OKPYKHOCTH TOJT
JCHUCTBUEM HECKOJIBKUX CHJI

37 3akoHn bepHyiu u mogbéMHasI CHIIa Kpblia
VYpok-koHpepenius "CoBpeMeHHbIE
JieTaTebHBIC anmapatkl, Cyaa Ha

38 MOJABOIHBIX KPbUIbSIX, aHTUKPHUIO HA
CKOPOCTHBIX aBTOMOOMIISIX. [IBMKeHME
1oe3/1a Ha MarHUTHOM moayiike"

39 Cuna TspKeCcTH M 3aKOH BCEMHPHOTO
TATOTEHUS

40 JIBuKeHue Tel BOKPYT TPaBUTAIIOHHOTO
uentpa. [lepBas kocMuueckasi CKOPOCTh

41 HeBecomocTh 1 neperpysku
PaBHOBecue MaTepuanbHON TOUKHU.

42 AOGconroTHO TBEpAOE Teno. MOMEHT CHUIBI.
[IpaBuio MOMEHTOB

43 VYpoxk-uccienoanue "OnpeneneHue
LEHTPA TSHKECTH Pa3IMYHBIX Ten"
Nwmnynsc Tena. Mi3MeHenne umMmynbca.

44 NMnynec cuiibl. YIIpyroe u Heynpyroe
B3aUMO/ICHICTBUE

45 3aKOHBI U3MEHEHUS U COXPAHECHHUS




HMITYJIbCA

46 PeakTuBHOE NBMXKEHUE
Pemenue 3agau o teme "3akoH

47 COXpaHEeHUsl UMITyJIbca. PeakTuBHOE
nBIOKeHue"

48 Mexannyeckasi paboTa U MOIIIHOCTb

49 PaboTa crIiIbl TSKECTH, CHITBI YIIPYTOCTH H
CWJIBI TPEHUS
JlabopaTtopHnast padota "Onpenenexnue

50 pabOThI CHJIBI TPEHUS TIPH PAaBHOMEPHOM
JBHKCHHH TeJa 110 TOPU30HTATBHON
MOBEpXHOCTH"

o1 CBs13b SHEpruM 1 paboThI
JlaGopaTtopHnas padota "Onpenenenue

59 paboThI CUJIBI YIIPYTOCTH MPH MOABEME
rpy3a C UCIOIb30BAaHUEM HEIOABHKHOTO U
MHOIBMXHOTO OJIOKOB"

53 [ToreHumanpHas SHEPTH

54 Kunernueckas sueprus. Teopema o
KMHETUYECKOU SHEepruu

55 3aKOH U3MEHEHHUS U COXPAHEHUS
MEXaHUYECKOU dHEepruu
[ToaroToBka Kk KOHTPOJIBHOM paboTe MO

56 teMe "B3aumonelicTBre TeI. 3aKOHBI
coxpaHeHus"
KonTponbHas pabota o Teme

57 "B3anMoaeicTBe Tel. 3aKOHEI

coxpaHeHus"




58

KonebarenbHoe nsuxenue. OCHOBHBIE
XapaKTePUCTUKH KOJICOaHHMIA: IEPUO/I,
qacToTa, aMHJII/ITyZIa

59

MareMaTnuecKkuii U NpyKUHHBIN
MasTHukH. JlaboparopHas paboTa
"HccnenoBanue 3aBUCUMOCTH IIEpHOa
KoJieOaHu# Tpy3a HA HUTHU OT JTMHBI HUTH"

0.5

60

JlabopaTtopHnas pabota "HccnenoBanue
3aBHCHUMOCTH TIEPHOa KOJIeOaHUH
MIPY’KUHHOT'O MAsITHUKA OT Macchl rpys3a"

61

lMapmoHnueckue kosie0aHus

62

Jlaboparopnas padora "M3mepenue
paTopHas p p
YCKOpEHUSI CBOOOTHOTO MaaeHus"

63

3aryxatoniue KojeOanus. BeiHyXIeHHbIC
kosebanus. Pezonanc

64

[IpeBpatienue sHepruu npu
KoJie0aTeIbHOM JBMKCHUU

65

Ypoxk-uccnenoanue "[IpoBepka
HE3aBHCHUMOCTH Iepro/ia KoJieOaHuit
rpy3a, MOJBEUICHHOI0 K JIEHTEe, OT MacChl

rpygaﬂ

66

MexaHu4ecKre BOJHBI: TPOIOIbHBIE U
nonepeynbie. CBONCTBAa MEXaHUYECKUX
BOJIH. J[JTMHA BOJTHBI M CKOPOCTH €€
pacnpocTpaHeHus

67

VYpoxk-koHpepeHuus "MexaHMuecKHe
BOJIHBI B TBEpIOM Tene. CelicMuueckne
BOJIHBI"




3Byk. PacnipocTpanenue u orpaxeHue

68
3ByKa

69 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AxycTHUECKHI pEe30HaHC.
WudpasByk u ynerpasByk. Kondepenmms

70 "Hcnonb3oBaHue yabTpa3ByKa B
COBPEMEHHBIX TEXHOJOTUSIX"

71 DNEeKTPOMarHuTHOE MOJIE U
AJIEKTPOMArHUTHBIE BOJTHbI

72 CBOMCTBA AIIEKTPOMAarHUTHBIX BOJH
VYpok-konpepennus "lkana
AJIEKTPOMArHUTHBIX BoJIH. Mcnonb3oBanue

73 AJIEKTPOMArHUTHBIX BOJIH JJIS COTOBOM
cBs3u. Pagnonokanust. KocMuueckas cBsI3b

74 DneKTpoOMarHuTHasl MPUpPOJa CBETA.
CkopocTh cBeTa

75 BosHOBEIE CBOlICTBA CBETA:
nHTepdepeHus u TudpaKius
Uctounuku ceta. [IpsamonuneitHoe

76 pacnpocTpaHeHue cBeTa. 3aTMEHHUS
Connua u JlyHsl

77 3akoH oTpaxkeHus cBera. [1nockoe 3epkaino

78 [TocTpoenue n3o0pakeHu,
Cc(OPMHUPOBAHHBIX 3€PKATIOM

79 [Ipenomnenue ceera. 3aKOH MPEIOMIICHHUS
cseta. [lonHoe oTpakeHue cBerta.

80 JlaGopatopHas pabota "HccnenoBanue




3aBHCUMOCTH YIJIa IPEJIOMIICHHS OT yria
MaJICHUsI CBETOBOTO JIyya Ha TPaHUIIE
«BO3YX-CTEKIO»"

81 JIuH3a, X011 JTy4ei B JIMH3E

82 dopmyiia TOHKOH JTUH3BI
JlabopaTtopHnast padota "OnpeneneHnue

83 (hOKYCHOTO PacCTOSTHUS M ONTHICCKOH
CHUJIBI COOMpArOIIEH JTUH3HI"

84 I'ma3 kak ontryeckas cuctemMa.
ban3opykocCTh U 1abHO30PKOCTh

85 OmnbiTer Pesepdopna u mranetapHast
MOJIeNTh aToMa

86 [Tocrynater bopa. Monens aroma bopa.
Hcnyckanue 1 MorjoeHnue cBeTa aTOMOM.

87 KBanTe1. JInHeiuaTeie CIEKTPHI
VYpoxk-nipaktukym "HabGmonenne

88 CIUIOIIHBIX U JIMHEWYAThIX CIIEKTPOB
U3JIyYCHHS U UCTTyCKaHUs"

89 PannoaktuBHOCTH. Anb(a-, GeTa- U ramma-
W3ITy4eHust

90 Crpoenue aToMHOrO sipa. Hyknonnas
MOJIeNIb AaTOMHOTO si/ipa

o1 PannoaxTtuBHbIe ipeBparieHus. M30Tomnsl.
[Tepuon nomypacnana
VYpoxk-koHpepenuus "JlelictBue

92 PaAMOaKTUBHBIX U3ITyYEHUI Ha KUBBIE

OpraHu3MBl. 3alllUTa OT PAJIUOAKTUBHOTO
n3iyueHus"




SnepHble peakuu. 3aKOHbI COXPaHEHUS

93 3apsJI0BOrO U MacCOBOTO YHCEI !

94 DHeprusi CBSI31 aTOMHBIX sifiep. CBsi3b 1
MacChl U SHEPrUu

95 Pemenue 3agau o reme "Anepueie 1
peakuuu. JHeprus cBsizu”

9 Peakiuu cuHTe3a U nenaeHus saep. 1
Wcrounuku sHeprun CosHua 1 3BE311
VYpok-koHpepenus "AnepHas sHepreTuka.

97 DKOJIOTHYECKHE MPOOIEeMBI SACPHOIT 1
SHEPreTUKn"

[ToaroToBka K KOHTPOJILHOU paboTe 1Mo

98 teme "Konebanus u BoHbI. CBETOBBIE U 1
KBAHTOBBIC SBJICHUS"

Kontponsnas padota o teme "Konebanus

99 ¥ BOJHEI. CBETOBEIE M KBAHTOBEIC 1
SIBJICHHS"

100 Pemenne pacyeTHbIX 1O TeMe 1
"MexaHudeckoe IBUKeHue"

101 Pemenne pacyeTHBIX U Ka4E€CTBEHHBIX 1
3a1a4 o teme "B3aumoneiictBue ten"

Pemenne pacyeTHBIX M Ka4E€CTBEHHBIX

102 3a7a4 Mo Teme "3aKOHbI COXpaHECHUS 1
SHEpPruu 1 UMmynbca'

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 155







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

7 KIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

1.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

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

1.3

pacrmo3HaBaTh  MPOSIBIIEHWE M3YyYEHHBIX  (U3MUECKUX  SIBICHUH B
OKpY)KaIOIlleM MHpE, B TOM 4Hciie (GU3NYECKUE SIBICHUS B NPHUPOJE, MPH
9TOM TEePEeBOAMTH MPAKTUYECKYI0 3a7adyy B Y4eOHYIO, BBIIEIATH
CYyULIECTBEHHbIE CBOICTBA (MIPU3HAKN) PU3NYECKUX SBICHUI

1.4

OTIMCBHIBATh M3YYCHHBIC CBOWCTBA TN W (PU3WUYECKUE SIBJICHHS, MCTIOIB3YS
¢u3znueckue BENWYUHBL, TPU  ONUCAHUM MPABWIBHO  TPaKTOBATh
(bu3nuecKuit CMBICT UCIONb3YyEMbIX BEIMUMH, UX 0003HAYEHUS] U €AUHUILIBI
(¢u3nuecKux BEIMYMH, HAXOIUTh (OPMYIbI, CBA3BIBAIOLIME JTAHHYIO
(¢u3nuecKyl0 BEIWYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH TIpaQuKu
W3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEIUUNH

1.5

XapaKTepu3oBaThb CBOMCTBaA TECII, (bHSH‘ICCKI/Ie ABJICHUA MW IIPOLECCHI,
HCIIOJIb3YA HU3YyUYCHHBIC 3aKOHBI, Ipu 3TOM JaBaTb CJIOBECHYIO
(bOpMy.]'IPIpOBKy 3aKOHa M 3aliMChbIBaTh €ro MaTCMaTn4€CKOEC BBIPAXKCHUEC

1.6

00BSACHATH (PU3HUECKUE SBIICHUS, IPOLECCHl U CBOMCTBA Tell, B TOM UHUCIE U
B KOHTEKCTE CUTYallUi MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BHISBISATh
MPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 | — 2 TOru4ecKux
nraroB ¢ omopoil Ha 1 — 2 W3y4eHHBIX CBOICTBAa (PM3MYECKUX SBIICHUH,
(bu3MYeCKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemate pacu€THple 3aadyd B 1 — 2 NEHCTBHA, HCIOJB3YS 3aKOHBI U
(bopMmynbl, cBs3bIBalOIIME (PU3MYECKHE BEJIMYMHBI: Ha OCHOBE aHalIM3a
yCIOBHS 3aJ[auyl 3allMChIBaTh KPAaTKOE YCIOBUE, MOJCTABIATh (PU3MUYECKHE
BEIMYMHBI B (OPMYNIbI M TPOBOAUTH PACUEThl, HAXOJIUTh CIIPABOYHBIE
JlaHHble, HEOOXOAUMBIE Ul PELICHMs 3a/ad, OLIEHUBATh PEAMCTHYHOCTh
HOJy4eHHOU (pr3nUecKOl BEJINYMHBI

1.8

pacro3HaBaTh IpOOJEMbI, KOTOpPblE MOXHO PpEHIMTh NpU TOMOIIU
(U3NYECKUX METO/I0B, B ONMUCAHUU UCCIIEIOBaHMS BBIICIATH MpPOBEpseMOe
MpEarnookeHne (TUIoTe3y), pa3udaTh U HHTEPIPETUPOBATH MOJTyISHHBIH
pe3yabTaT, HAaXOAWTh OMIMOKM B XOJE OIBITA, JEIaTh BBIBOJBI IO €ro




pe3yiapTaTam

1.9

MPOBOJIUTH OMBITHI IO HAOIIOACHUIO (PU3UUECKUX SABICHUHA WIN (PU3NIECKUX
CBOMCTB Ten: (hopMyIHpOBaTh IMpPOBEpsieMble IMPENNOJOKEHHs, COOUpaTh
YCTAaHOBKY M3 MpPEUIOKEHHOTO 000pYyJOBaHUs, 3alHMCHIBATh XOJ OMBITA U
(hopMyIMpOBaTh BHIBOIBI

1.10

BBHITIOJIHATh TPSMBIE H3MEPEHUSI C UCIOJIB30BAaHUEM AaHAJIOTOBBIX M
UQPPOBBIX MPHOOPOB, 3aMUCHIBATH IOKa3aHUSA MPHOOPOB € Y4ETOM
3aJJaHHOU a0COJIOTHOM MOTPEITHOCTH U3MEPEHUN

1.11

IPOBOJUTH MCCIECIOBAHUE 3aBHCUMOCTH OJHON (PU3MYECKOW BEITHMYMHBI OT
APYrOM € UCIIOJIB30BAaHMEM NPSIMBIX HM3MEPEHUH, Yy4acTBOBaTh B
IUIAaHUPOBAaHUM  y4eOHOIro  MCCIEelO0BaHUs, coOuparb YCTaHOBKY |
BBINIOJIHATh M3MEPEHHUs, Clelys NpeaIoKeHHOMY IUIaHy, (QUKCHUpOBaTh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3UYECKMX BEIWYMH B BHJE
MPEIIOKEHHBIX Ta0nul U TpaduKoOB, AeNaTh BBIBOJBI [0 pe3yiabTaTam
HCCIIEI0OBAaHUS

1.12

MPOBOJUTh KOCBEHHBIE M3MEpEeHHUs (U3NYECKUX BEJIUYUH, CIenys
MPEIIOKEHHOW WHCTPYKIUU: TpU BBINOJHEHUH HW3MEpPEeHUH coOuparh
JKCIIEPUMEHTAJIBHYI0O YCTAHOBKY UM  BBIYMCIATH 3HAYEHHE HMCKOMOM
BEJINYMHBI

1.13

coOro1aTh MpaBwiia TEXHUKH 0€30MacHOCTH Mpu padboTe ¢ J1abopaTOpHBIM
000pyI0BaHHEM

1.14

yKa3blBaTh MPUHLHUIBI JIEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMNCTB,
XapaKTepu30BaTh MNPUHLHUIBI  JEHCTBUA  HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C MOMOILIBIO UX ONUCAHUS, UCMOJIb3ys 3HAHUS O
CBOMCTBaxX (hM3MUECKUX SBJICHUM U HEOOXOIMMble (hU3HUECKHE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOJUTh  NPUMEPHl  (HAXoAuTh  HWHpOpMAIMIO O  MpHUMEpax)
NPaKTUYECKOTO UCIOJIb30BaHUsl (PU3MYECKHX 3HAHWH B TOBCEIHEBHOM
KU3HU 11 oOecrieueHrss 0€30MacHOCTH MU OOpallleHuH ¢ MpudopaMu U
TEXHUYECKUMH YCTPOWCTBAMH, COXPAHECHHUS 370POBbs M COOJIIOJICHHUS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYKAIOIICH Cpeie

1.16

OCYILIECTBIIATH OTOOpP MCTOYHUKOB HH(popManmuu B ceTu IMHTepHeT B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3aIllpOCOM, Ha OCHOBE MMEIOIIUXCSA
3HAHMM W INyTEM CPaBHEHMsI Pa3jIMYHBIX HCTOYHMKOB  BBIICIATH
UHPOpMaLIMIO, KOTOpas SBISIETCS NPOTUBOPEUYHMBONMIN MOXKET ObITh
HEJOCTOBEPHOM

1.17

UCIOJIb30BaTh MIPU BBIMOJHEHUH YYEOHBIX 3aJlaHU Hay4YHOMOIYJISPHYIO
JAUTEPATYpy (PU3NYECKOTO COJIEpKaHUs, CIIPABOYHBIE MaTE€pPHaJIbl, PECYpPCHI
cetu MHTepHer, Binaaerb NpuU€MaMM  KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3oBaHus HHPOPMAIIMK U3 OJTHOM 3HAKOBON CHCTEMBI B IPYT'YIO

1.18

CO3/1aBaTh COOCTBEHHBbIE KpaTKHE MHCbMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(pOpMaUU (PU3NUYECKOTO COJICPIKaHUs, B TOM




qrcie MyOoJudHO AeaTh KPaTKUE COOOUICHHUS O Pe3yNIbTaTax MPOEKTOB MITH
y4eOHBIX MCCIIEJOBAHUMN, MPU ATOM T'PAMOTHO HCIIOJIb30BaTh M3YyYCHHBIN
MOHATUHHBINA ammapaT Kypca (PU3HKH, CONPOBOXKAATH BBICTYIUICHHE
Mpe3eHTaluen

1.19

IIpY BBINOJIHEHUU Y4YE€OHBIX IPOEKTOB U UCCIEAOBAHUN paclpeaeisTh
0053aHHOCTUM B TpYyNIE€ B COOTBETCTBUM C IIOCTAaBIEHHBIMU 3aJayaMu,
CIEIWTHh 3a BBIIOJHEHHEM IUIaHA JCHUCTBUM, aJ€KBaTHO OLCHUBATh
COOCTBEHHBIM  BKJIQJ B  JIEATEJIBHOCTb  IpPYINIbl,  BBICTPauBaTh
KOMMYHHUKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYXKAIOLIUX

8 KUIACC

Kox
NpoBepPsieMoOro
pe3yJabTara

1.1

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

HCITIOJIB30BaTh NOHATHUA

1.2

pa3nuyaTh SBJICHUS MO OMUCAHHUIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (U3HIECKOE SBICHUE

1.3

pacrio3HaBaTh  NPOSIBJICHUE  HM3YyYCHHBIX  (DU3MUYECKMX  SBICHHHA B
OKpYKArollleM MHUpe, B TOM 4Huclie (U3UYECKUE SBICHUS B TPUPOJE, TPHU
9TOM TEPEeBOJUTH TPAKTHYECKYIO 33/Jady B Y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUECCKUX SIBJICHUI

1.4

OTHCHIBAaTh M3yYCHHBIE CBOMCTBA TeNl M (PU3MUYECKUE SBIICHUS, HCIONb3YS
¢u3nueckue  BENMYUHBL, TPU  ONUCAHUM MPABWIBHO  TPaKTOBATh
(bu3MUeCKUil CMBICT HCMOJIb3yEeMbIX BEJIUYUH, O0O3HAUECHUS M E€AUHHULIBI
(Gbu3MuecKux BEIMYMH, HAXOIUTh (OPMYIbI, CBSA3BIBAIOLIME JTAHHYIO
(¢u3MyuecKyr0 BEIWYMHY C JAPYTUMHU BEJIMYMHAMH, CTPOUTH TIpaduku
W3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEIUUNH

1.5

XapaKTCPHU30BaATh CBOMCTBa TCII, (1)I/I3I/I‘IGCKI/IG ABJICHHA MW IIPOLCCCHI,
HCIIOJIb3Ys HU3YUCHHBIC 3aKOHBI, Ipu 3TOM JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa 1 3allMCbIBAThb €T0 MAaTCMATHYCCKOC BbIPAKCHUC

1.6

OOBACHATH (bHSI/II-ICCKI/IC npouecCol U CBOIMCTBa TCJI, B TOM YHCIIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ MMPAKTUKO-OPUCHTHPOBAHHOI'O XapaKTCpa: BBIABJIATH
NPUYIHUHHO-CICACTBCHHBIC CBA3HU, CTPOUTDH 00BsicHeHHE U3 1 — 2 JIOrHYeCKHuX
mraroB ¢ IOMOIIBIO 1 -2 N3YYCHHBIX CBOMCTBa (I)I/I3I/I‘-ICCKI/IX HBJIeHI/IP’I,
(I)I/BI/ILICCKI/IX 3aKOHa HJIM 3aKOHOMCEPHOCTU

1.7

peuiarb paC‘{éTHLIe 3aga4dyud B 2 -3 HeﬁCTBHﬂ, HCIIOJIb3YA 3aKOHBI H
(I)OpMy.]'ILI, CBA3BIBAIOIIHEC (bI/I3I/I"IeCKI/IC BCIIMYMHBI. Ha OCHOBC aHalIn3a
YCIOBUA 3aJadyd 3allMCbIBATb KPATKOC YCIOBHC, BLBIABIATL HEAOCTATOK
JaHHBIX U  pCIICHUA  3alayu, BBI6I/IpaTB 3aKOHbBI H (bOpMYJ'ILI,
HCO6XO,Z[I/IMLIC o e€ peuicHusd, MNPOBOIUTDH paC‘-IéTBI U CpaBHHUBATH




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

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO pPELIUTh MpPH MOMOIIU
(U3NYECKUX METO/IOB, HCIOJb3ysd ONHCAHUE HCCICIOBAHUS, BBIIACIATDH
IIPOBEPSIEMOE  NPENOJOKEHUE, OLIEHUBATh IPAaBUIBHOCTh  IOPSJIKA
IIPOBEJICHUS HCCIIEA0BaHNUs, A€TIaTh BbIBObI

1.9

IIPOBOJIMTH OTIBITHI 110 HAOTIOACHUIO (PU3UICCKIX SBJICHUHN WIN (PU3HUSCKUX
CBOUCTB Tell: (POpPMYIIMPOBATH TPOBEPSEMbIC IPEIIOJIOKCHHS, COOMPATh
YCTaHOBKY W3 TIPEIOKCHHOTO O0OPYIOBAHHMSI, OMKCHIBATH XOJ OIBITA U
(hopMyIMpOBaTh BHIBOIBI

1.10

BBIIIOJIHATE HPAMBIC USMEPCHHA C UCIIOJIb30BAHHUEM aHAJIOTOBBIX HpI/I60p0B
U JaTYUKOB (PU3UYECKUX BEJIUYMH, CPAaBHMBATH PE3YJIbTAThl U3MEPEHUN C
y4€TOM 3a]aHHOM aOCOJIFOTHOM MOTPENTHOCTH

1.11

MIPOBOJUTH UCCIIEJOBAaHUE 3aBUCUMOCTHU OJHOW (PM3NYECKOW BETUYHUHBI OT
APYrol €  HUCHOJIB30BAaHWEM  INPSIMBIX  HM3MEpPEHUN:  IUIaHUPOBATH
HCCIIeIOBaHUE, COOMpPATh YCTAaHOBKY M BBIMOJHITH H3MEPEHHUS, CIEnys
MpEeIIOKEHHOMY  IUIaHy,  (UKCHpOBaThb  pe3ylbTaThl  MOJYYEHHOMU
3aBUCHUMOCTH B BUJIE TaONIUI U I'padUKOB, AeJIaTh BHIBOJBI [0 pe3yabTaTaM
HCCIIEI0OBAHUS

1.12

MPOBOJIUTh KOCBEHHBIE HM3MEpEHUs (PU3NYECKUX BEIWYHMH: TUIAHUPOBATH
U3MepeHusi, CcoOupaTh  AKCIEPUMEHTAJbHYI0O  YCTaHOBKY,  CJenys
MPeII0KEHHOM UHCTPYKIMH, ¥ BBIYUCIIATH 3HAUYCHUE BETUUMHBI

1.13

coOo1aTh MpaBwWiia TEXHUKH 0€30TacHOCTH MpU padboTe ¢ J1abopaTopHBIM
000pyI0BaHHEM

1.14

XapaKTepu30BaTh MNPHUHLMUIBI  JEHCTBUS  U3YYEHHBIX MNpuOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMMCAHUsA, UCIOJIb3Ys 3HAHUS O
CBOMCTBaX  (U3MYECKUX SABJIEHUH U  HEoOXonuMmble  (uU3MUECcKHe
3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTb IPOCTBIC TEXHUYCCKUEC YCTpOﬁCTBa U HU3MEPHUTCIIBbHBIC
HpI/I60pBI o cxeMaM M CXEMAaTUYHBIM PpHUCYHKaM, COCTaBJISITb CXCEMBI
QJICKTPHUYCCKHUX Heneu C IOCICA0BAaTCIbHBIM n ImapauiCJIbHbIM
COCAMHCHUCM 3JJIEMCHTOB, pa3jindyast YCJIOBHBIC 0003HAYEHHUS DJIEMEHTOB
QJICKTPHUYCCKHUX Heneu

1.16

NPUBOJUTH  NpHUMEphl  (HAXOAUTh  HMHGOPMAIMIO O  NpPHMeEpax)
IPAaKTHYECKOTO HCIOJIb30BAaHUA (PU3NYECKUX 3HAHMH B IOBCEIHEBHOM
KHU3HU Ui oOecriedeHus 0e30MacHOCTH IpU OOpallleHuu ¢ IpubopaMu M
TEXHUYECKUMH YCTPOWCTBAMH, COXpAHEHHUS 370POBbsl U COONIOJICHUS HOPM
9KOJIOTMYECKOr0 MOBEAEHUS B OKpYXKaloIlel cpene

1.17

OCYIICCTBJIATL IIOUCK HHq)OpMaI_IPII/I q)HSH‘leCKOFO COACPIKaHUA B CCTU
I/IHTepHeT, Ha OCHOBE HMCIONIUXCSA 3HAHUH U HYTeM CpaBHCHHA
JOIIOJIHHUTCIIBHBIX MUCTOYHUKOB BBIACIIATH I/IH(bOpMaLII/IIO, KOTOpas ABJIACTCA
HpOTHBOpC‘IHBOfI WJIA MOYET OBbITh HCI[OCTOBCpHOﬁ

1.18

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




aUTeparypy (GU3MYECKOrO COJCpPKAHMUS, CIPABOYHBIC MAaTEPHUAJIbI, PECYPCHI
CETHN I/IHTepHeT; BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUA TCKCTa,
npeoOpazoBanus HHGOPMAIIUY U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO

1.19

co3/aBaTh COOCTBEHHbIE NHCbMEHHBIE W KpaTKUE YCTHBIE COOOIICHUS,
0000mas WHPOpPMAIMIO H3 HECKOJbKUX HCTOYHUKOB (DU3UYECKOTO
COJIEp’KaHus, B TOM YUCJIE MYOJUYHO MPEACTABIATh PE3YIbTATh IPOEKTHOM
WIHM UCCIIEI0BATEIbCKOMN NEATENLHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIb30BaTh
U3yYCHHBI TOHATUHHBIN anmapar Kypca (HU3WKH, COMPOBOXKIATH
BBICTYIIJICHUE IIPE3CHTALNEN

1.20

NP BBIMOJHEHUH Y4YEOHBIX MPOEKTOB M UCCIEAOBAHMM (PU3MUECKHUX
MIPOLIECCOB pacHpeneNiaTh OOS3aHHOCTH B TIpyNNe B COOTBETCTBUH C
IIOCTABJICHHBIMU 33Ja4aMH, CJICIUTH 3a BBIIIOJIHEHUEM IUIAHA JICHCTBUM U
KOPPEKTUpPOBaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIaJ B
JEeSATEIbHOCTD TPYIIIBI, BBICTPaUBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE,
MIPOSIBJISASI TOTOBHOCTD pa3peniaTb KOHPIUKTbI

9 KUIIACC

Kon
NpoBepPsieMoro
pe3yJabTara

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

HCII0JIb30BaTh U3YYCHHBIC ITIOHATHUA

1.2

pasiinydaTth SABJIICHHA II0 OIIMCAHHUIO HX XapaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, AEMOHCTPHUPYOIIHUX JAHHOE (bHSH‘lCCKOC SIBJICHUC

1.3

pacmo3HaBaTh  MPOSIBICHHWE  M3YyYEHHBIX  (U3MUECKUX  SIBICHUH B
OKpY)KaIOIlleM MHUpe, B TOM 4Hciie (U3NYECKUE SIBICHUS B MPHUPOJE, MPH
3TOM TIEPEeBOAMTH MPAKTUYECKYI0 3a7adyy B Y4eOHYIO, BBLICIATH
CYIIECTBEHHBIE CBOICTBA (MIPU3HAKK) (PUINUECKUX SBICHUI

1.4

OIMCBIBATHL U3YUYCHHBIC CBOMCTBa Tel U (1)H3I/I‘16CKI/IG SABJICHUS, UCIIOJIb3Y
(1)I/ISI/I‘IGCKI/I6 BCIINMYUHEI, IIpu OIMuCaHun IIpaBUJIbHO TpaKTOBATb
(I)I/ISI/I‘IGCKI/Iﬁ CMBICJI HCIIOJIB3YEMbIX BCJIMYUH, 0003HaYeHUsT U CAMHHNIBI
(I)I/ISI/I‘IGCKI/IX BCINYMH, HaAXOJIUTb (1)OpMy'J'IBI, CBA3BIBAIOIUC TAHHYRO
(1)I/ISI/I‘IGCKYIO BCJIMYMHY C JAPpYruMHu BCJIIMYMHAMH, CTPOUTH Fpa(bI/IKI/I
N3YUYCHHBIX 3aBHCUMOCTEH (1)I/I3I/I‘ICCKI/IX BCIIMYHH

1.5

XapaKTCpU30BaThb CBOMCTBa TCII, (I)I/I3I/I‘ICCI(I/IC ABJICHUSA W TIPOLCCCHI,
HCIIOJIb3Ys HU3YUCHHBIC 3aKOHBI, npu O9TOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa " 3alIMCbIBATh €0 MATCMATHYCCKOC BBIPAKCHUC

1.6

OOBACHATH (I)I/BI/I‘-ICCKI/IC nmponeccoel U CBOICTBaA TCJI, B TOM YHCJIC U B
KOHTCKCTC CI/ITyaLII/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOTO XapPaKTCPa: BbIABJIATH
NPHUYINHHO-CJICACTBCHHLIC CBA3H, CTPOUTDH 00BsICHEHHUE U3 2 — 3 JIOTHYECKHUX




[IaroB C MOMOINBI0 2 — 3 HM3Y4YEHHBIX CBOWCTBA (PM3MYECKUX SIBICHHIA,
(U3NIECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

1.7

pemiate pacu€THble 3a7adu (ONMMparoLIMecss Ha cucremMy u3 2 — 3
YpaBHEHUI), UCTIONB3YS 3aKOHBI U (HOPMYIbI, CBSI3BIBAIOIINE (PU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHajau3a YCJIOBUsA 3aJa4d 3allMChIBaTh KpaTKOe
YCJIOBHE, BBISBISATH HEAOCTAIONINE WM W30BITOYHBIE JAaHHBIE, BHIOMpPATH
3aKOHBI ¥ (hOpMyJsbI, HEOOXOAUMBIEC JJISI PEIICHUs, TPOBOIUTH PACUETHI U
OIICHUBATh  PEATMCTUYHOCTH  IOJYYEHHOTO  3HAUeHHUS  (U3NIECKOM
BEJINYUHBI

1.8

pacro3HaBaTh MPOOJEMbI, KOTOPhIE MOXXHO pEUIUTh TMPU TOMOIIH
(bUBUYECKUX METOJOB, HCHOJB3Yysl ONUCAHUE WCCIECIOBAHUS, BBIICTATH
MpoBepsieMOe  TPEANOJIOKEHHE, OICHUBATh IPABWIBHOCTH  TOPSJIKA
MPOBEJACHUSI  WCCIEAOBAHMS, JIeNlaTh  BBIBOJBI,  HMHTEPIPETHUPOBATH
pe3ynbTaThl HAOTIOIEHUN U OTIBITOB

1.9

MPOBOJIUTH OTBITHI IO HAOTIOICHUIO (PU3UYECKUX SIBICHUHA WA (PU3NIECKUX
CBOMCTB Te€JI: CaMOCTOSITEIbHO COOMpaTh YCTaHOBKY W3 HM30BITOYHOTO
Habopa 00OpyIOBaHUS, OIHUCHIBATH XOJ OINbBITA W €ro pe3yiIbTaThl,
(hopmMyIUpPOBaThH BBIBOIBI

1.10

MIPOBOJUTH MPHU HEOOXOJUMOCTH CEpHUI0 NPSIMBIX H3MEPEHM, Onpeaemnss
CpemHee 3HAYCHHME HU3MEpsieMOW BenuuuHbl ((POKYCHOE paccTosHUE
cobmparomeid JUH3bI), OOOCHOBBIBaTH BHIOOpP crmoco0a HW3MepeHus
(m3mepuTensHOTO IPHOOPA)

1.11

MPOBOJUTH HCCIEIOBAaHHE 3aBHUCUMOCTEH  (U3MUECKUX BEIUYHH C
WCIIOJIb30BAHMEM NPSIMBIX H3MEpPEHUil: IIaHUPOBaTh HCCIIEJOBAHUE,
CaMOCTOSITENIBHO ~ COOMpaTh  yCTaHOBKY, (DUKCHpOBaTh  pe3ysIbTaThbl
MOJIyYEHHOW 3aBUCHUMOCTH (PU3WYECKMX BEIMYMH B BHUAEC TaOIUIU
rpaduKoB, J1e/aTh BBIBOIBI 10 pe3yJbTaTaM HCCIEA0BAHUS

1.12

IIPOBOAUTHE KOCBCHHBIC H3MCPCHUA (bHSH‘leCKI/IX BCJIIMYHMH: IIJIAHUPOBATH
HU3MEPCHH, CO6I/IpaTI) SKCIICPUMCHTAJIbHYIO YCTAaHOBKY H BBIIIOJHATH
HU3MCEPCHUA, CIICAYA HpC,HHO)KeHHOﬁ HHCTPYKIHUH, BBIUYUCIIATH 3HAYCHHC
BCJIMYMHBI U AaHAJIM3UPOBATH TTOJIYYCHHBIC PE3YJIbTAThI C y‘IéTOM SaﬂaHHOﬁ
IOTpCIIHOCTH I/ISMCpCHI/Iﬁ

1.13

coOIr0aTh MpaBuiia TEXHUKH 0E€30MMaCHOCTH MPH paboTe ¢ 1a00paTOPHBIM
00opyn0BaHUEM

1.14

pa3in4aTb OCHOBHBIC TIPHU3HAKHW HN3YYCHHBIX (I)I/ISI/ILIGCKI/IX MOJETIEH:
MaTepHralibHad TOYKa, a0COJIFOTHO TBépI[OC TECJIO, TOYEYHBIM HCTOYHHK
CBCTA4, JIy4, TOHKaA JIMH34, IIJIaHCTApHAasA MOICIIb aTOMa, HYKJIOHHAasA MOJCJIb
ATOMHOTO sApa

1.15

XapaKTCpU30BaThb IMPUHIUIIBL JEeNCTBUA N3YUCHHBIX HpI/I60pOB u
TCXHHUYCCKHUX YCTpOﬁCTB C OHOpOfI Ha HUX OIHMCAaHUs, UCIIOJIb3YS 3HAHUSA O
CBOMCTBaxX (1)I/I3I/I‘-ICCKI/IX SIBIICHUI )51 HCO6XOI[I/IMBIG (1)I/I3I/ILICCKI/IC
3aKOHOMCPHOCTH




1.16

HCIIOJIb30BAThL CXEMbI U CXECMATUYHBIC PUCYHKH H3YYCHHBIX TCXHUUYCCKHUX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJOTUYECKUX MPOLECCOB IPU
peuIicHNNn y‘-Ie6HO-HpaKTI/I‘-IeCKI/IX 3ajaa4, OIITHYCCKHEC CXCMBI JJIL
MOCTPOEHHSI N300paKEHUH B TUIOCKOM 3epKaJie U coOmparomiei ImH3e

1.17

OPUBOJIUTH  HpuUMepbl  (HaxoauTh  HHGOpMALUMIO O  IpUMeEpax)
IPAKTUYECKOTO HCIIOJIb30BAHUS (PU3UYECKUX 3HAHUH B IIOBCEIHEBHOMU
KHU3HU U1 oOecriedeHns 0e30MacHOCTH MpH OOpalieHuu ¢ mpudopamMu U
TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3I0POBbS M COONIOICHUS HOPM
9KOJIOTMYECKOI0 TIOBE/ICHUS B OKPYKaIOLLEeH cpee

1.18

OCYILECTBIATh TOUCK HH(pOpMaUUU (U3NYECKOTO COACPKAHHUS B CETH
WNuTepuer, camocTosiTenbHO (GOPMYIUpPYs MOUCKOBBIM 3arpoc, HaXOAWUTh
IyTU ONpENeNeHNs JI0CTOBEPHOCTH MOJYy4EeHHOW HMH(OpMalMKU Ha OCHOBE
MMEIOIINXCS 3HAHUW U JOTIOJIHUTEIBHBIX HICTOYHUKOB

1.19

WCIOJIb30BaTh MPU BBINOJHEHWH Y4EOHBIX 3a/laHUi HAy4YHO-TIOMYJISIPHYIO
aUTEepaTypy (PU3UIECKOro CcoAep KaHHsl, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI
CETHN I/IHTepHeT; BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUA TCKCTAa,
npeobpazoBaHus HHOOPMAITH U3 OJHONW 3HAKOBOM CUCTEMBI B IPYT'YIO

1.20

cO31aBaThb cOOCTBEHHBIE IMHMCHLMEHHBIE U YCTHEBIC COO6I].[GHI/I5[ Ha OCHOBC
nHpopMalluid M3 HECKOJbKHX HCTOYHUKOB (U3NYECKOTO COJIEp’KaHus,
MyOJIMYHO MPEACTABIATh PE3yNbTaThl MPOEKTHON WM HCCIIeI0BATENbCKON
JIEATEIIbHOCTH, MIPU 3TOM I'PaMOTHO MCIIOJIb30BaTh U3YYECHHBIN MOHSITHITHBII
anmapar Hu3y4yaemoro pasiena (QHU3MKU U CONPOBOXKIATh BBICTYIUICHHE
MPE3CHTAIHEH C YIETOM 0COOCHHOCTEH ayIMTOPHUH CBEPCTHUKOB

1.21

IpU  BBIMOJIHEHUH YUYEOHBIX TPOEKTOB U UCCIEAOBaHMM (PU3NUECKHUX
IPOLIECCOB paclpedensiTh OO0S3aHHOCTH B TpYIIe B COOTBETCTBUM C
MOCTABJICHHBIMU 3aJ]auaMU, CJIEIUTHh 32 BBIIIOJIHEHUEM IUIaHA JEHCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OICHUBaThb COOCTBEHHBIM BKJIaJ B
NeSITeNIbHOCTh T'PYIIbI, BhICTpaBaTh KOMMYHUKATUBHOE B3aWMOJICHCTBUE,
IPOSBIISS TOTOBHOCTh pa3peniaTb KOHPIUKTHI




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kon Kon
pa3aesia  3j1eMeHTa
®U3UKA U EE POJIb B ITIOSHAHUU OKPYXAIOIIEI'O MHUPA

HpOBepﬂeMLIe IJIEMEHTBI COACPKAHUSA

®usnka — Hayka o npupone. SBieHus npupoasl. Puzndeckue
1.1 SIBIICHUS: MEXaHHYeCKHe, TEIIOBEIE, ANEKTPUYECKUE,
MarHuTHbIE, CBETOBBIE, 3BYKOBBIE

O®uznyeckue BeNUUUHBL M3MmepeHne QU3NYECKUX BEIHYHMH.
1.2 ®usnueckue prOOPHI. [TorpemuocTs U3MEPECHUI.
MexnyHapoaHas cucTeMa eIMHUIL

EcrecTBeHHOHAYYHBIN METOJI MO3HAHUS: HaOJII0IcHHE,
1 13 MOCTAaHOBKA HAYYHOTO BOIPOCA, BBIJBMKEHHUE THUIOTE3,
' AKCIIEPUMEHT o MPOBEPKE THIIOTE3, 0o0BsACHEHHE

HAOJIFOIAEMOTO SABJIEHUS

1.4 Onucanne PU3NUECKHUX SBJICHUN C TIOMOIIBIO MOIETICH

[IpakTrueckue paboOTHI:

H##Par###3MepeHne pacCTOSTHHM.

###Par###3mepenne o0bEMa KUJIKOCTH U TBEPIOTO TEa.
1.5
H#H##Par###OnpeneneHue pa3MepoB MaJIbIX Tell.
H##Par###3mepenne TeMITepaTyphl npu TTOMOTIIH

KUAKOCTHOI'O TEPMOMETPA U AaTYHUKA TEMIIEPATYPhbL

ITEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHMU BEILIECTBA

###Par###CTpoeHre BeIIeCTBA: aTOMbI W MOJICKYJIBI, WX
2.1 pazMepbl. ONBITHI, J0Ka3bIBAIOIIUE IHCKPETHOE CTPOCHUE
BEIIIECTBA

###Par### ] [Bwokeane vactur, BemiecTtBa. CBS3b  CKOPOCTH

2.2 JIBUOKEHUS. 9acCTHUIl C TEMIEPATypoil. BpoyHOBCKOE IBHIKEHHE,
b dy3us
2 23 BsauMmoielicTBHE YaCcTHIL BEIIECTBA: TIPUTSHKEHHE U
' OTTAIIKUBAHUE

HH#HPar### ArperatHple COCTOSIHUSI BEIL[ECTBA: CTPOEHHUE T'a30B,
KHUIKOCTeH W TBEPABIX (KpUCTAIIIMUECKUX) Tel. B3aumocsssb

2.4
MEX/1y CBOMCTBAMHU BEIIIECTB B Pa3HBIX arperaTHBIX COCTOSTHUSIX
U UX aTOMHO-MOJIEKYISPHBIM CTPOSHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IBI

2.6 [IpakTuyeckue paboOTHI:




#H#HPar#H##Onenka auaMerpa aToMa METOAOM psnoB  (c
UCTIOJIb30BaHueEM (oTorpaduii).

H##HPar#H###OnpITHl 10 HAONIOJACHUIO TEIJIOBOTO PACIIUPEHHS
ra3os.

HHHPar###ONBITEL O OOHAPYKEHUIO  JEWCTBUS — CHII
MOJIEKYJIIPHOTO MPUTSKEHUS

JABWKEHUE U

B3AMMOJIEMCTBUE TEJI

3.1

MexaHndeckoe IBHKEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE
JBWKECHUE

3.2

###Par###Cropoctb. CpelHsst CKOPOCTh IIPH HEPAaBHOMEPHOM
JIBIKEeHUH. Pacuér myTu U BpeMEeHH JIBHKCHUSI

3.3

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

3.4

#HtPar### InotHocTs  BemectBa. CBA3b  IUIOTHOCTA €
KOJIMYECTBOM MOJIEKYJ B €JMHUIIE 00BEMA BEIeCcTBa

3.5

Cuita KaK XapaKTepUCTHUKa B3aUMOICUCTBUS TEI

3.6

Cuna ynpyroctu u 3akoH ['yka. I3mepeHne cuibl ¢ TOMOIIBIO
JTUHAMOMeETpa

3.7

#H#Par###sIsnenue TAroTeHus U crwia TsoKecT. Cria TSHKECTH
Ha Jpyrux miaHerax. Bec tena. HeBecomocTh

3.8

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

3.9

###Par###Cnoxenre CWI, HaMpaBJICHHBIX 1O OJHOW MPSMO.
PaBHOelicTBYIOIIIAS CHIT

3.10

[TpakTrueckue pabOTHI:

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JBMKEHUS (IIapuKa B
KUAKOCTU, MOJIENIN 3JIEKTPHUUECKOr0 aBTOMOOMIISA M TaK Jaiee).
Omnpenenenue cpegHel CKOPOCTH CKOJbXEHHs Opycka WiId
niapvKa Mo HAKJIOHHOW IUIOCKOoCTH. OmnpeneneHue IIOTHOCTH
TBEpAOTO Tena. ONbIThl, JAEMOHCTPUPYIOUIUME 3aBUCUMOCTh
pacTsbkeHus (nedopMaiui) NpyKUHBL OT MPHIOKEHHOW CHUITBL
OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  TPEHHS
CKOJIbXKEHUSI OT Beca Tejla U XapaKTepa CONPUKACAIOIIUXCA
ITIOBEPXHOCTEN

3.11

®dusznyeckue SBICHUS B npupoaec: MNpuUMEPbI ABUKCHHA C
pa3InYHbIMU CKOPOCTSAMHU B )KMBOM W HEXUBOM mpuponac,
JIEICTBUE CHUJIBI TPEHUMA B IIPUPOJAC U TCXHHUKE

3.12

Texanuueckue YCTpOﬁCTBaZ AAHAMOMCTP, MO ATITHUITHUKA

JIABJIEHUE TBEPIBIX TEJL, )KUJIKOCTEN 1 TA30B

4.1

Hasnenne TBEpmoro Tena. CrnocoObl  yMEHBIIEHUS U




YBCIMYCHHUA OABJICHUA

4.2

JlaBnenne rasza. 3aBUCUMOCTH JIaBlIeHUS raza oT o00BEMa,
TeEMIIEPaATyphl

4.3

Hepeﬂaqa JaBJICHHUA TBépI[BIMI/I TCJI1aMU, X KUJKOCTAMHU U Ira3daMu.
3akon Ilackans. [IneBMaTdyecKue MaIIuHbBI

4.4

3aBUCUMOCTE JaBJICHUSA KUAKOCTHU oT FJ'IY6I/IHI>I.
I'mapocratnueckuii  mapamokc. CooOmiaronecss  COCY/bI.
FI/II[paBJII/ILIeCKI/Ie MCEXaHU3MBbI

4.5

Atmocdepa 3emmm u armocdepHoe naBieHue. [IpuumHBI
CYIIECTBOBAHUS  BO3AYIIHOM  o6omouku  3emun.  OmbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(HEPHOTO JABJIEHUS OT
BBICOTEI HaJl YPOBHEM MOPA

4.6

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

4.7

JlelicTBHE KHUIKOCTM W Ta3a HAa MOTPYKEHHOE B HUX TEJNO.
BrrTankusaromias (apxuMenoBa) cuiia. 3aKoH Apxumena

4.8

[InaBanue ten. Bo3nyxomnnaBanue

4.9

[IpakTnueckue pabOTHI:

HccnenoBanne 3aBUCHMMOCTH Beca Tela B BOJE OT 00BEMa
MOTPYKEHHOWM B KUAKOCTH dacTu Tena. OmnpeneseHue
BBITAJIKUBAIOLIEHA CHUJIbI, JEMCTBYIONIEH Ha TEJIO, MOTPYKEHHOE
B JKUJKOCTb. [IpoBepKa HE3aBUCHMOCTH BBITAIKUBAIOIIEH CUJIbI,
JIEUCTBYIONIEH Ha TEJNO B JKUAKOCTH, OT Macchl Tena. ONbITHI,
JEMOHCTPUPYIOIIUE 3aBUCUMOCTh  BBITAIKUBAIOIIEH  CHIIBI,
JIEHCTBYIOIIEH Ha TEJIO B KUIKOCTH, OT 00BEMA MOTPYKEHHON B
JKUJKOCTh 4YacTM Tejla W OT IUIOTHOCTH  KUAKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHUE JIOJKU U
OIpEICIICHUE €€ TPY30T0IbEMHOCTH

4.10

duszndeckue SBICHHUSI B npupoac: BIUAHUC aTMOC(l)epHOl"O
JIaBJIICHUS Ha KUBOU OpraHuvsmMm, IJIiaBaHHuC pBI6

411

Texuuueckue yCTpoOiicTBa: cooOmaromnecs COCY/IbI,
YCTPOMCTBO BOJOMPOBOJIA, THAPABIMUECKUN MPECC, MAHOMETD,
OGapoMeTp, BBICOTOMED, MOPIITHEBOM HACOC, aPEOMETP

PABOTA, MOITHOCTD, DHEPT' U

5.1 MexaHnuueckas paboTa

5.2 MexaHndeckass MOITHOCTD

5.3 [IpocThie MexaHHW3MBI: pbIYar, OJIOK, HAKJIOHHAS IUIOCKOCTb.
' [IpaBuio paBHOBecHs pbIyara

5.4 [IpumeHeHne npaBuiIa paBHOBECHS phluara K 010Ky

55 «3omotoe mpaBuio» MexaHWKU. KodduiueHT mone3Horo

JIENCTBUS MEXaHHU3MOB. HpOCTBIC MCXaHHU3Mbl B 6LITy n




TEXHUKE
5.6 [ToreHuunanpHas sHEpTUM TeJa, MOJIHATOTO HAJ 3eMIIEN
o.7 Kunernueckas sneprus
58 [Tonmnass MexaHuveckass »dHeprus. 3aKOH HW3MEHEHUs U
' COXPAaHEHHUS MEXaHUYECKOM SHEPrUn
[IpakTnueckue pabOThI:
##HPar#H#Onpeneneaue  paboTbl  CUIIBIL  TPEHHUS  IIPH
59 PaBHOMEPHOM  JBW)KEHMM  Tejla 10  TOPU30HTAJIbHOMN
' noBepxHoctu. MccnenoBaHue ycioBUM paBHOBECHS pblyara.
N3amepenne KIIJ nHaknoHHOW muiockocTu. M3ydeHuwe 3akoHa
COXPAHEHHUS MEXaHUYECKOU SHEPTUn
5.10 ®u3ndecKue ABICHUS B IPUPOJIE: PbIYATrU B TEJIEC YEJIOBEKA
Texnuueckue YCTpOMCTBA: ppryar, IO IBMKHBIH 51
5.11 HETMOJBUKHBIM  OJIOKM, HAKJIOHHAsA IJIOCKOCTh, IPOCTHIE
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemMble 3JIeMeHTHI COAEPKAHUS
pasgena  3JieMeHTa
TEIIJIOBBIE ABJIEHUA
OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETHYECKON TEeopHUH
6.1 CTpoeHusi BemecTBa. Macca u pa3mepbl MouieKyl. OTBITHI,
' MO/ITBEPIK IAOLIUE OCHOBHbBIE T0JIOKEHUS
MOJIEKYJIIPHOKUHETHYECKON TEOPHH
6.2 Mopenn TBEPAOro, >KHUIKOTO M Ta3000pa3HOro COCTOSHHIA
' BenlecTBa. Kpucrannuyeckue u amop@Hbie Tena
6.3 OObscHEeHHE CBOWCTB Ta3oB, XKHUAKOCTEH W TBEPABIX TeN Ha
' OCHOBE TOJIOKEHUH MOJIEKYIIPHOKHHETUYECKOHN TeopHH
6.4 CMauuBaHue U KanUISIPHbBIC SIBJICHUS
0 6.5 TenaoBoe pacIMpeHHE U C)KATHE
6.6 Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO
' JBUKEHUSI YaCTHUIL
6.7 Buyrpennss osHeprus. CrnocoObl H3MEHEHUS BHYTpEHHEH
' SHEpIuu: TeIionepeaya U coBepliieHrne padoTbl
6.8 Bunel  Temuionepenauu:  TENMIONPOBOJHOCTH,  KOHBEKIIMS,
U3ITy4CHHE
6.9 KonunuectBo TemnoTsl. Y aenbHas TEIOEMKOCTh BEILIECTBA
6.10 TennooOMeH U TemIoBOe paBHOBECHE. YpaBHEHHE TEIIOBOTO
' Oananca




6.11

[InaBnenue # OTBEp/IeBaHHE KPUCTAUIMUECKHX BEIIECTB.
VYnenrHad TerioTa IUiaBiIeHUS

6.12

[MapooOpazoBanue u koHaeHcanus. Vcmapenuwe. Kurmenue.
VY nenbHas TEII0Ta napooOpa3zoBaHMUAL. 3aBUCHUMOCTD
TEMIICPATYpPhbl KUIICHUA OT aTMOC(l)CpHOI‘O JaBJICHUA

6.13

BuiaxxHoCcTh BO311yXa

6.14

3Hepr1/151 TOINJIMBA. yZIGJII)HaFI TCIJIOTA CropaHusa

6.15

[Mpunnuner pabotsel TemoBbix asurarenei KIIJ TteruoBoro
asurarens. TemoBple JBHTATENM W 3alUTa OKPYKAIOLIEH
Cpesl

6.16

3aKOH COXpaHEHUs W TMPEeBpalICHUS HSHEPrUM B TEIUIOBBIX
npoueccax

6.17

[IpakTnueckue pabOThI:

HHIPar#H##ONBITEL 0 OOHAapyXKEHUIO  JNEHCTBUS  CHJI
MOJIEKYJIIPHOTO MPUTSHKECHHUS.

HHHPar#H###ONbITHL IO BBIPALTUBAHUIO KPHUCTAJUIOB MOBAapPEHHOMN
COJIM WJTH caxapa.

HHPar#H##0NbITHL 0 HAONIONEHUIO TEIJIOBOTO PaCIIUPEHHS
ra3oB, KUIAKOCTEH M TBEPIBIX TEI.

###Par###OnpeneneHre  NaBlIGHWs BO3AyXa B OajuioHe
IITTPHIIA.

HHAPar###OnbIThI, IEMOHCTPUPYIOITHE 3aBUCUMOCTh JaBJICHUS
BO3/IyXa OT €ro 00b&éMa 1 HarpeBaHUs WITN OXJIaKICHHS.
###Par### [poBepka rUNOTE3bl TUHEHHON 3aBUCUMOCTH JJIMHBI
cTOoJIOMKA JKHUJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TEeMITepaTypHhI.

###Par###HabmoneHue U3MEHEHHUsI BHYTPEHHEH PHEPrUu Teja
B pe3yJIbTaTe TEILIONEpeaaun U pPaObOThI BHEITHUX CHII.
#H#Par###lcciaenoBanue SIBJICHUS TemIoo0MeHa npu
CMEIIMBAHUH XOJIOJTHOW M rOpsiueid BOJIBI.
#HHPar#H##0OnpeneneHe KOJIUYECTBA TEIUIOTHI, MOJYYECHHOTO
BOJIOW TMpHU TEIJIOOOMEHE C HarpeTbiM METALTUYECKUM
AJTUHIPOM.

##HPar#H##OnpeneneHue yaeabHON TEMI0EMKOCTH BEIIECTBA.
#H#H#Par###ccnenoBanue mporecca HCIapeHHs..
##HPar#H##OnpeneneHne OTHOCUTEIHLHON BIXKHOCTH BO3IyXa.
##HPar#H##OnpeneneHue yaeabHOM TEIIOTHI IIABICHUS JbA.

6.18

dusnyeckue SBICHUS B npupoac: MOBEPXHOCTHOC HATAKCHUC U
KalmWJUIAPpHBIC SBJIICHUA B IMPUPOAC, KPHUCTAJJIBI B IIPHUPOAC,
N3JIYUCHUC COJ'IHI_Ia, 3aMCP3aHUuC BO,[[OéMOB, MOpPCKHE 6pI/I3BI;
O6pa3OBaHI/Ie POCHI, TYMaHa, UHEA, CHETA.

6.19

Texnuueckue yCTpoiicTBa: KalWJIISIPBL, pUMeEpbI
UCIIOJIb30BAaHUS KPUCTAJJIOB, JKUJIKOCTHBII TEPMOMETp, AATUUK




TEMIIEpaTypbl,  TEPMOC, CHCTEMa  OTOIUICHUSA  JIOMOB,
TUTPOMETPBI, TICHUXPOMETp, TMapoBas TypOMHA, JIBUTATENb
BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Dnektpuzanus Tei. JIBa posa aMeKTprUIecKuX 3apsiioB
BzaumopneilictBue  3apspbkeHHbIX  Ten.  3akoH — Kynona
7.2 (3aBUCUMOCTh CHJIBI B3aUMOJICMCTBUSL 3apSKEHHBIX TEJI OT
BEJIMYUHBI 3aPSI0B U PACCTOSTHUS MEXKITY TEIAMM )
Onekrpuueckoe nojue. Hanpssk€HHOCTh 3IEKTPUUYECKOTO TMOJIS.
7.3 [lpyHuun  cynmepmno3uiuM  AJIEKTPUYECKHX  mojedl  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenn JNEKTPUYECKUX 3apsI0B. DneMeHTapHbIN
7.4 anexkrpudeckuii 3apsa. Crpoenune aroma. [IpoBogHuKH U
JTUDJICKTPUKU
7.5 3aKOH COXpaHEHHUs IEKTPUUYECKOTO 3apsiia
76 DIIEKTpUYECKAN TOK. VYcenosus CyILECTBOBAHUS
' AIEKTPUIECKOTO TOKA. VICTOYHUKHU TTOCTOSIHHOTO TOKa
77 JleficTBUSI  DIEKTPUYECKOTO TOKa (TETUIOBOE, XUMHUYECKOE,
' MAarHUTHOE). DJIEKTPHUECKHUI TOK B )KUAKOCTSIX U ra3zax
7.8 Onekrpuueckas mnenb. Cuia Toka. DNeKTPUIECKOE HAMPSHKCHHE
79 ConpoTuBieHWE TPOBOJHUKA. YIEIbHOE CONPOTHUBIICHUE
' BEIllECTBA
7.10 3akon OMa 1 ydacTka 1enu
7.11 [TocnenoBarenbHOE U MapatieIbHOE COETUHEHNE TPOBOJHUKOB
712 PaGoTta ¥ MOIIHOCTBH DJEKTPUUECKOrO Toka. 3akoH JDkoyms —
' Jlenna
213 DNeKTpUUYeCKre LEMu U MOTPEOUTENH ANEKTPUIECKON dHEeprun
' B ObITy. KopoTkoe 3ambikaHue
214 [ToctossnHble  MmarHuTBH..  B3aumoneicTBHE  MOCTOSTHHBIX
' MarHuTOB
715 MaruutHoe noJsie. MarautHoe 1moJie 3eMJIM U €ro 3Ha4YeHue IS
' JKM3HU Ha 3emiie
216 OneiT DOpcrena. MarHuTHOe TOJie  DJIEKTPUYECKOTO  TOKa.
' [IpuMeHeHue 3IeKTPOMarHuTOB B TEXHUKE
JeiicTBue MarHMTHOTO TMOJs Ha TMPOBOJHUK C TOKOM.
717 DNeKTpoABUraTelb  IMOCTOSSHHOTO  Toka. Mcmonb3oBanue
' JNIEKTPOABUTATENe B TEXHUYECKUX YCTPOHCTBAX U Ha
TpaHCHOpTe
718 Onwitel @apanes. SIBneHHE SIEKTPOMATHUTHOW WHIYKIIUU.
' IMpaswuiio Jlenra
7.19 OnekrporeHepatop. CrnocoObl TOXYYEHHS] DIIEKTPUYECKOU




SHEPrUH. DJICKTPOCTAHIIMK HAa BO30OHOBISIEMBIX HCTOYHHKAX
SHEPTUU

7.20

[IpakTuyeckue pabOTHI:

OnBITH IO HAOIIOJCHHUIO AJIEKTPU3AIMU TNl MHAYKIUEH U TIpH
COIIPUKOCHOBEHUH.

HccnenoBanue neMCTBUS IIEKTPUUYECKOTO MOJISL HA MPOBOJIHUKH
U JINDJICKTPUKH.

COopka u mpoBepKa pabOThI AIEKTPUICCKON MU TTOCTOSTHHOTO
TOKA.

N3mepenue u peryarupoBaHue CUJIbI TOKA.

N3mepenue u perynmpoBaHue HAMIPSKEHUS.

UccnenoBanme 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO 4Yepe3
pEe3UCTOp, OT COMPOTHUBIICHHS] PE3UCTOPA W HAMPSKEHUS Ha
pe3ucrope.

ONBITEL, JIEMOHCTPHUPYIOIINE 3aBUCUMOCTH AJIEKTPUUECKOTO
CONPOTUBIICHUSI TPOBOJHUKA OT €ro JJIMHBI, TUIOMIATH
TOTIEPEYHOT0 CEUEHHUs U MaTepuaa.

[Iposepka TpaBuia CIIOXKEHUS HaIpsHKEHUN npu
MOCJIEI0OBATEIbHOM COEIMHEHUH JBYX pe3ucTopoB. I[IpoBepka
MpaBWjia Uil CHJIBI TOKAa TPH TMapaUIeIbHOM COEAMHEHUHN
pesuctopoB. OmpezneneHue padbOThl ANEKTPUUYECKOTO TOKa,
uaymero — 4yepe3  pesucrop.  OmnpeneneHue  MOLIHOCTH
JJEKTPUYECKOTO  TOKAa,  BBIACISIEMOM  Ha  pE3UCTOpeE.
HccnenoBanue 3aBUCUMOCTH CHJIBI  TOKA, HAYIIETO 4Yepes
JaMIMoOYKy, OT HampsbkeHuss Ha Hel. Omnpenenenue KIIJ]
HarpeBaTens. MccnepoBaHue MAarHUTHOTO — B3aMMOJICHCTBHS
NOCTOSIHHBIX ~ MAarHuToB.  M3ydeHHMe  MarHUTHOrO  MOJIS
MOCTOSIHHBIX MAarHUTOB MpPHU UX OOBEAWHEHUU U Pa3/ICICHHH.
HccnenoBanue NeHCTBUSA JEKTPUUYECKOTO TOKA HA MAarHUTHYIO
cTpesiky. OnbIThl, JAEMOHCTPUPYIOLIHME 3aBUCHUMOCTb CHJIBI
B3aUMOJCHCTBHUSA KATYIIKH C TOKOM U MarHUTa OT CUJIbl TOKa U
HalpaBJ€HUsT TOKa B  Karymke. I3ydenwe neilcTBus
MarHuTHOTO IOJIs1 Ha MPOBOJHUK ¢ TOKOM. KoHcTpynpoBanue u
uzydyeHue pabotrel anekrponBuratens. Msmepenme  KIIJ]
3JIEKTPOJIBUTATENbHON YCTaHOBKH. OMBITHI 10 HUCCIIEIOBAHUIO
SIBJICHUS ~ DJEKTPOMAarHUTHOM  MHAYKLIHMH:  HCCIEJOBaHUE
M3MEHEHUI 3HAUYEHHUS] U HANIPABJICHUSI HHIYKIIMOHHOTO TOKa

7.21

®dusznyeckue SBJICHUSI B npupoaec: SJICKTPUYCCKUC SBJICHHUSA B
aTMOC(I)Cpe, QJICKTPUYCCTBO JKUBBIX OPraHU3MOB, MArHMTHOC
ITOJIC 3eMJ'II/I, npeﬁ(p IOJIFOCOB, POJIb MArHUTHOTO IIOJIA JJIs
JKHM3HH Ha 3eMJ'Ie, MOJIIPHOC CUAHUC

71.22

Texaudeckue YCTpOﬁCTBaZ QJICKTPOCKOII, aMIIepMETp,
BOJIbLTMECTpP, PCOCTAT, CUETYHUK BHeKTqueCKOﬁ OHEpPruu,




DIIEKTPOOCBETUTEIILHbBIE pubOpHI, HarpeBaresbHbIE
AIEKTPOTPUOOPHI (mpumepsl), EKTPUYECKUE
IPEIOXPAHUTENH, 3JIEKTPOMAarHur, AJIEKTPO/IBUraTellb
IIOCTOSIHHOTO TOKA, FTEHEPATOP IOCTOSHHOTO TOKa

9 KJIACC
Kon
pasena Kop snemenTa [IpoBepsieMble 31€MEHTBI COAEPKAHUS
MEXAHUWYECKUE ABJIEHUA

8.1 Mexanudeckoe JaBwkKeHHe. MarepuanpHas Touka. Cucrema
oTcuéra

8.2 OTHOCHTEITHHOCTh MEXaHUICCKOTO JIBIKECHUS

8.3 PaBHOMEpHOE MPSMOTMHEHHOE ABIKEHHE
##Par##HepaBHoMepHOe MIPSMOJIMHENHOE JIBUJKECHHUE.

8.4 CpemHsis ¥ MTHOBEHHasl CKOPOCTh Tella TPU HEPaBHOMEPHOM
TIBUKECHUT

8.5 VYckopenune. PaBHOyCKOpeHHOE MPSMOJTUHEHHOE TBH)KCHUE

8.6 #H#Par###Cro0o 10 naneuune. OnerTe! [ anmies
###Par###PaBHOMEpHOE JBMKEHHE TIO OKpYXHOCTH. [lepuon u

8.7 yactota oOpamienus. JluHeliHas ©  yrjoBas CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE

8.8 [Tepsrrit 3akoH HproToHa

8.9 Bropoii 3akon HeroToHa

8 8.10 Tpertwuii 3akon HeroToHa

8.11 HHAPar###1 [puHIMIT CYTIEPIIO3UITAN CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 #H#HPar#H##Cunna  TpeHusa: cuila TPEHHUS CKOJBXKEHHUS, CHulia
TPEeHHUsI IOKOS, IPYTHe BUJIbI TPEHUS

8.14 #H#HPar#H##Cuna TSHKECTU M 3aKOH BCEMHUPHOTO  TSTOTCHHUS.
YckopeHnue cBOOOIHOTO MaJACHUS

8.15 JBuxenne maner Bokpyr Connua. IlepBas kocmuyeckas
ckopocTh. HeBecoMOCTh 1 nieperpy3ku

8.16 PaBHOBecue MaTtepuaabHOM TOUKH. AGCOTIOTHO TBEPAOE TEJIO

8.17 HH#HPar###PaBHoBece TBEPAOTO Tella C 3aKPEIUIEHHOW OChIO
BpaieHus. MoMeHT cuiibl. LleHTp TshxecTH

8.18 Nmnynec Tena. 3Menenne ummynbsca. IMIynsc cuiibt

8.19 3aKOH COXpaHEHMsI UMITyJIbCa

8.20 #H#Par###PeakTUBHOE IBIDKEHUE




8.21

Mexanunueckasi paboTa U MOITHOCTb

8.22

Pabora cun TsKecTH, ynpyroctd, TpeHus. CBs3b SHEprud U
paboThI

8.23

HOTGHLII/IaHBHaSI 3HepFI/I$I TCJIa, IIOAHATOIO Ha HOBerHOCTBIO
3emuu

8.24

[ToreHnmanpHas SHEPIUs CKATON IPYKUHBI

8.25

H#iHPar##Kunernueckas sHeprus. Teopema O KHHETHYECKOU
SHEpPruu

8.26

HHHPar###3akoH coxpaHeHUs! MEXaHUYECKOW SHEPTrUuu

8.27

[IpakTnueckue pabOTHI:

Ormpenenenue CcpenHed CKOPOCTH CKOJBXKEHUs Opycka WIn
JBUKEHHS] LIapUKa MO HAKJIOHHOM IuiockocTH. OmnpeneneHue
YCKOpEHUs Tela TMpU PAaBHOYCKOPEHHOM JBH)XEHHU 10
HAaKJIOHHOM IUIOCKOCTH.

WccnenoBanue  3aBUCMMOCTH  IYTH  OT  BpPEMEHU  IIpH
PaBHOYCKOPEHHOM JBWKEHUHU 0€3 HaualbHON CKOPOCTH.
[IpoBepka rumorespl: eciu MpU PaBHOYCKOPEHHOM JABMXKEHUU
0e3 HavyalbHON CKOPOCTH MYTH OTHOCATCS KakK pPsii HEUETHBIX
yHhcesl, TO  COOTBETCTBYIOIIWE  IMPOMEXKYTKH  BPEMEHU
OJIMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHUS OT CHIIBI
HOpMalibHOTO jAaBieHus. OnpezneneHue ko3dduuueHta TpeHus
CKOJIbXKEHUS. Omnpenenenue KECTKOCTH HPY>KUHBIL.
Omnpenenenue paOOTBl CHIBI TPEHHUS IPU PABHOMEPHOM
JBWDKEHUM  TeJa [0  TOPU3OHTAIBHOM  IOBEPXHOCTH.
Omnpenenenue paboOThl CHIIBI YIPYrOCTH NPHU MOABEME Ipy3a C
UCII0JIb30BAHUEM HEHOIBMXKHOTO U TOJBUKHOTO OJIOKOB

8.28

dusznyeckue sABJICHUA B npupoac: IMpUIMBBI W OTJIUBEI,
JABHXKCHUC IIJIAHCT ConHeuHoM CHUCTEMBI, PpCAKTUBHOC IBHUKCHUC
JKUBBIX OPraHu3MOB

8.29

Texuuueckue YCTpOﬁCTBaZ CIIMAOMCTpP, AATYHUKH II0JIOKCHH,
pacCTosIHUA U YCKOPCHU A, PAKCTBI

MEXAHUYECKHUE KOJIEBAHMA 11 BOJIHBI

KonebarensHoe JABMKCHUC. OcHOBHBIE XapPaKTCPUCTUKHU

91 KOJIEOaHUH: IepHO/, YacTOTa, aMIUIUTY/1a
9.2 MareMaTnyeckuii ¥ TPYXKUHHBIM MadATHUKHU. lIpeBpainenue
' SHEPIruU Mpu KoJIeOaTeIbHOM BH)KEHUH
9.3 3aryxaromue kKoynebanus. BeiHyx/1eHHbIe KojeOanus. Pezonanc
Mexanunueckue BoJHBL. CBoiicTBa MEXaHHMYECKUX  BOJIH.
9.4 [IpononbHbIe U TONIepeyHble BOJHBI. J[JMHA BOJHBI U CKOPOCTh

e€ pacmpocTpaHeHus. MexaHuueckue BOJHBI B TBEPJIOM TeIe,
CECMHUYECKUE BOJIHBI




9.5

3ByK. 'poMKOCTB U BbIcOTa 3BYyKa. OTpakeHUE 3BYyKa

9.6

Wndpa3Byk u ynpTpa3zByk

9.7

[IpakTuyeckue pabOTHI:

OmnpeneneHne 9acTOThI U IEPHOAa KOJICOAHUI MAaTeMAaTHIECKOTO
MasITHHKA.

OmnpeneneHre 4YacTOThl M TEPHOAA KOJEOAHWH MPYKHHHOTO
MasiITHUKA

HccnenoBanue 3aBHCUMOCTH nepuoa KOJIeOaHU
IOJIBEIIEHHOTO K HUTH Tpy3a OT JUIMHBI HUTH. MccnemoBaHue
3aBHCHMOCTH TIEpHOJa KOJEOaHWH TPYKUHHOTO MasTHHUKA OT
Macchl Tpy3a. [IpoBepka HE3aBUCUMOCTH Tepuojaa KoJieOaHUM
rpy3a, TOJBEIIEHHOTO K HHUTH, OT MAacChl Ipy3a M JKECTKOCTH
npyXuHbL. I3Mepenune yckopeHus CBOOOTHOTO TaIeHHS

9.8

dusnyeckre SABICHUSI B nprupoac: BOCIIpHUATHEC  3BYKOB
KUBOTHBIMH, 3EMIICTPSACCHUC, celicMHUYecKue BOJIHBI, ITyHaMH,
9X0

9.9

TexHuyeckue ycTpoucTBa: 3X0JIOT, UCHOJB30BAHUE YIBTPAa3BYyKa
B OBITY U TEXHUKE

SJIEKTPOMATHUTHOE T1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI

SHGKT];)OMaFHI/ITHOC II0JIC. BHCKTpOMaFHI/ITHI)IC BOJIHBI.

10.1 .
CBOHCTBa AIIEKTPOMArHUTHBIX BOJTH
10.2 [Ixaya 371€KTpOMarHUTHBIX BOJIH
10.3 DJeKTpoMarHuTHas npupona ceera. Ckopocth cBeta. BosiHOBBIE
' CBOIiCTBa CBETA
10 [IpakTuveckue pabOTHI:
10.4 M3yueHne CBOWCTB 3JCKTPOMAarHUTHBIX BOJH C ITOMOIIBIO
MOOMIBHOTO TenedoHa
105 dwusndeckue SBJICHUS B TPUPOAC: OHOJIOTHYECKOE JCHCTBHE
' BUMMOTO, YIbTPA(pHUOIETOBOTO U PEHTTEHOBCKOTO H3Iy4CHHUN
106 TexHUUECKHE YCTPOMCTBA: UCIOJIB30BAHUE SJIEKTPOMArHUTHBIX
' BOJIH JIJISl COTOBOM CBSI3H
CBETOBBIE SBJIEHUA
11.1 JlydyeBas monensb cBeTa. VIcTOUHUKHU cBETa
11.2 [IpsiMonmHElHOE pacIPOCTPAaHEHHUE CBETA
11.3 Otpaxenue cpera. [Inockoe 3epkano. 3aKOH OTpaKeHHs CBETa
11 114 [Ipenomnenne cBeta. 3akoH mpergomieHus cBeta. [lomHoe
BHYTpEHHEE OTpa)KEHUE CBETa
115 JInnza. Xop sryuelt B IMH3€E
11.6 Ontuueckas cuctema ¢oroannapara, MUKpOCKOIIA U TEJIECKOTIa
117 I'maz  kak  onruyeckas  cucreMa.  biam3opykocTe U

AaJIbHO30PKOCTh




11.8

Paznoxenne Oenoro cera B cnekTp. Ombitel HpioToHA.
Cnoxxenue CIICKTpAaJIbHBIX IBETOB. I[I/ICHepCI/ISI CBCTa

11.9

[IpakTuyeckue pabOTHI:

#i#HtPar##lccnenoBaiue  3aBUCHUMOCTH  yrja  OTPaKEHUS
CBETOBOTO JIy4a OT yIJa [aJIeHUsl.

HH#HPar###113ydenne XapakTepucTUK M300paKeHHs TpeaMeTa B
IUIOCKOM 3€pKalle.

##HtPar#t#lccnenoBaine  3aBUCHUMOCTH  yIJjla  I[IPEJIOMIICHUS
CBETOBOTO Jyda OT yrja MaJeHUs Ha TPaHULE «BO3AYX —
CTEKJION.

H#iHPar#t#llonyyenre n300pa’keHU ¢ IOMOIIbIO coOMparoIen
JIMH3BI.

H##HtPar#H#Onpenenenne GOKyCHOTO PacCTOSTHUS M ONTUYECKOM
CHUJIBI COOMPAIOIIEH JINH3HI.

HHHHPar#H###OnbITH IO Pa3JI0XKEHUIO OEJI0ro CBeTa B CIEKTP.
HHHPar#H##ONbBITHL IO BOCHPUSTHIO LIBETa MPEIMETOB IMPU HX
HaOJI0/IEHUU Yepe3 1IBETOBbIE (PUIIBTPHI

11.10

®dusznueckue sBieHud B npupoje: 3armenus Connua u JIyHsl,
IBETa TeJ, ONTHYECKHE sBJIeHHUS B arMmocdepe (1mBeT HeOa,

pedpakums, paayra, MUPax)

11.11

TexHudeckre yCTpPOMCTBA: OYKH, TEpHCKom, (oroamnmapar,
OTNITUYECKUE CBETOBO/IbI

12

KBAHTOBGIE SIBJIEHUS

12.1

Onbitel Pezepdopna m mmanerapHas monenb aroma. Mojenb
aroma bopa

12.2

Hcnyckanne W  morjomieHue cBera aToMoM. KBaHTHI.
JIuneityaThie CIEKTPbI

12.3

PagnoaxkTuBHOCTE. Anb(a, 6eTa- u raMMa-u3IydeHus

12.4

Crpoenue atoMHoro sigpa. HykinoHHas Mojielib aTOMHOTO sjipa.
HN30TOmEI

12.5

PannoaxTtuBHbie peBpanieHus. [lepro momypacmaga aTOMHBIX
sep

12.6

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

12.7

9Hepr1/151 CBA3H aTOMHBIX AJCP. CBs3b Macchl U OHECPrun

12.8

Peakuuu cunresa u nenenus anep. Mcrounnku sHeprun ColiHIa
U 3BE31

12.9

Snepnas sHepreTuka. JleMcTBHE paJMOAKTUBHBIX U3JIyYEHUU Ha
JKUBBIE OPTraHU3Mbl

12.10

[IpakTuyeckue paboOTHI:
Habnroenue CrijionIHbIX U IMHEHYaThIX CIIEKTPOB U3ITy4eHUSI.
HccnenoBanne TpEeKkoB: M3MEPEHHE DHEPIMM  YaCTHUIBINO




TOPMO3HOMY TyTH (110 poTOTpadusim).
W3mepenune paanoakTHBHOTO (GoHA

dusnueckue SIBJICHUS B HIPUPOAE: €CTECTBEHHBIN

1211 panuMoaKkTUBHBIM (OH, KOCMUYECKHE JIy4H, pPaIHOaKTUBHOE

' U3JIy4CHHE NPUPOAHBIX MHUHEPAIOB, NCHCTBHE PaJIMOAKTUBHBIX
W3JIy4CHHUI Ha OPraHU3M YeJIOBEKa

12 12 TexHu4eckue YCTpPOMCTBA: CHEKTPOCKOIN, WHIMBHUIYaJIbHBIN

JIO3UMETp, KaMmepa Buiibcona




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

Kon
MPOBEPAEMOro
TpeOOBaHUSA

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJjbTaTaM 06a30BOro
YPOBHSI 0CBOEHHSI OCHOBHOIi 00pa30BaTeIbHOIi MPOrpaMMbl OCHOBHOI'0
o0miero oopazopanus Ha ocHoBe PI'OC

[Nonnmanue ponn Gu3uku B HAy4HOU KapTWHE MHUPA; cHOPMUPOBAHHOCTH
0a30BBIX MpPEACTABIECHUI O 3aKOHOMEpPHOW CBA3M M IO3HABAEMOCTHU
SIBIIGHUH  TPUPOJBI, O  pOJM  DKCIepUMEHTa B  (QU3UKE, O
cucteMooOpasyromeid poiau (U3UKH B Pa3BUTHU €CTECTBEHHBIX HaVK,
TEXHUKH U TEXHOJIOTHH, 00 3BOJIONUU (U3NYECKHX 3HAHUH U HUX POJIU B
LIEJIOCTHOW €CTECTBEHHOHAYYHOW KapTHMHE MHUpPA, O BKJIAJE POCCHUCKHX U
3apyOCKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB
OKPY’KaIOILIEr0 MUpPa, pa3BUTHE TEXHUKU U TEXHOJIOTUHN

3HaHUs O BHJAX MarepuH (BEIIECTBO U MO0JE), O JABMKEHHUU KaK criocode
CYLIECTBOBaHMUS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOW TEOpUU CTPOEHUs
BEIECTBA, O (PU3NYECKON CYIIHOCTH SIBJICHUN MNPUPOJIbI (MEXaHUYECKHUX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE PA3JIN4aTh SIBICHUS
[0 ONHMCAaHUI MX XapPaKTEPHBIX CBONCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIUX JaHHOE (U3NYECKOE SIBICHUE; YMEHHME paclo3HaBaTh
MPOSIBJICHUE M3YYEHHBIX (U3NYECKUX SBJICHUM B OKPYKAIOIIEM MHUPE,
BBIJIEIISISL UX CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH )

BJ'Ia,Z[eHI/Ie OCHOBAaMH TOHSITHIHOTO armapara U CHMBOJHUYCCKOI'O sA3bIKa
(1)I/ISI/IKI/I U HCIIOJIB30BAHUE HX IJId PCIICHUA y‘IG6HBIX 3aaa4; YMCHHC
XapaKTepu3oBaThb CBOMCTBA TECII, (bHSI/IIICCKI/Ie ABJICHUA W IIPOLECCHI,
HCIIOJIb3YA (bYHI[aMeHTaJ'II)HBIe N OMIINPUYICCKHUE 3aKOHBI

VYMeHnune OIHCHIBAaTh HN3YUYCHHEIC CBOMCTBa Tel H (bl/ISI/ILICCKI/IC SIBJICHHUA,
HCIIOJIb3YA (bI/I3I/I‘IeCKI/IC BCJIIMYHUHBI

Brnanenue ocHOBaMU METOZOB Hay4HOTO INO3HAHMS C Y4ETOM COOJIIOIECHUS
npaBui 0€30MacHOro Tpyaa: HabnoJeHne (U3NYECKUX SIBJICHUN:

YMEHHUE CaMOCTOSTENIbHO COOMpPATh HKCIEPUMEHTAIbHYIO YCTAHOBKY W3
JAHHOTO Halbopa 000pylOBaHMs 10 MHCTPYKLMH, OMMCHIBATh XOJ| OIbITA U
3aIUCBIBATH €T0 PE3YNIbTaThl, POPMYINPOBATH BHIBOJIBI;

NPOBEIEHUE NPSAMBIX M KOCBEHHBIX H3MEPEHUH (U3NYECKHX BEIHYHUH:
YMEHHE  IUIAaHUpOBAaTh  H3MEPEHHUs,  CaMOCTOSITENIbHO  coOupaTrh
JKCIEPUMEHTAIBHYIO YCTAHOBKY I10 WHCTPYKLHUH, BBIUYHCIATH 3HA4YEHUE
BEJIMYMHBI U aHAJIM3UPOBATH MOJyYEHHBIE PE3YIbTATHI C YUETOM 3alaHHOU
NOTPEIIHOCTH PE3YIbTATOB U3MEPEHUN;

IIPOBEJIEHUE HECJIOKHBIX AKCIEPUMEHTAIBHBIX HCCIIEeI0BaHMIA;
CaMOCTOSITENIbHO COOMPATh IKCIIEPUMEHTAIbHYIO YCTaHOBKY U HPOBOJUTH
HCCIIEIOBAaHUE 0 MHCTPYKLIMH, MPEACTABIATH MOJIYYEHHBIE 3aBHCHUMOCTH




¢u3nYecKux BEIMYMH B BHJE TaOmuI © TpaduKOB, YUUTHIBATH
IIOTPEIIHOCTH, JIe]1aTh BBIBOJBI 110 pe3y/bTaTaM UCCIEA0BaHUS

[lonnMaHue XapakTEpHBIX CBOWCTB (DM3MYECKUX MOJeNei (MaTepuaibHas
TOYKa, aOCOJIOTHO TBEPAOE TEJO, MOJEJIU CTPOCHUS ra3oB, JKUAKOCTEH U
TBEPABIX TeJ, IJIaHETapHas MOJEJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOIO
sJipa) 1 yMEHUE IPUMEHATD UX JUIsl 00bSICHEHUS (PU3MUECKUX MPOLIECCOB

YMmenne o0bACHATh (PU3NUYECKHE MPOLIECCH U CBOIMCTBA TEJ, B TOM YHCIE U
B KOHTCKCTC CI/ITyaIII/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O  XapaKTepa, B
qaCTHOCTH, BBISIBJISATH IMPUYIUHHO-CJICACTBCHHBLIC CBsA3U u CTPOUTH
O0OBSICHEHHE C OMOpPOM Ha M3YyUYCHHBIE CBOWCTBA (PU3MUECKHUX SIBJICHHM,
(bu3uYecKue 3aKOHBI, 3aKOHOMEPHOCTH M MOJIETH

YMmenue pemars pacu€THble 3a/aun (Ha 6a3e 2 — 3 ypaBHEHHUI), UCIIONIb3YS
3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE (PU3UUECKHE BEIMYMHBI, B YaCTHOCTH,
3aMMchIBaTh KPaTKOE YCIOBUE 3aJayd, BBISABIATH HEIOCTAIOLIUE JaHHbIE,
BBIOMpaTh 3aKOHBI W  (POpPMyIBI, HEOOXOMWMBIE JUIsi €€ peIIeHus,
WCIIOJIb30BaTh CIIPaBOYHBIE JIaHHBIE, MPOBOJUTH pacuy€Thl M OILIEHUBATH
PEATUCTUYHOCTh MOJYYEHHOIO 3HAYeHUsS (PU3MUECKON BENIWYMHBI; YMEHUE
OTIPENeTsATh Pa3MEPHOCTh (PU3UYECKONW BEJIMYMHBI, TIOJYYCHHOW TMpHU
pELIeHNH 3a/1a4un

YMeHue xapakTepu30BaTh MPUHLMIIBI JEHCTBUS TEXHUUYECKUX YCTPOUCTB, B
TOM 4YHCJIe OBITOBBIX MHPUOOPOB, W TPOMBIIUICHHBIX TEXHOJIOTHYECKHX
MPOLIECCOB MO UX OMHCAHMIO, UCIIOJIb3YSl 3HAHUSA O CBOMCTBAX (PU3MUECKHUX
SIBJICHUH ¥ HEOO0X0IUMBbIe (PU3HUECKIE 3aKOHOMEPHOCTH

10

YMeHue HMCMop30BaTh 3HAHKUS O (U3MYSCKUX SBJICHUSAX B IOBCEIHEBHOU
KU3HU I oOecredeHusi Oe30MacHOCTH MPH OOpaIleHHH C OBITOBBIMH
npuOOpaMH M TEXHUYCCKUMH YCTPOWCTBAMH, COXPAHCHHUS 3/I0POBBS H
COOJIIOZICHUST HOPM DKOJIOTMYECKOTO IOBEACHHS B OKpYKaIOIIEH cpeje;
NOHMMAaHHE HEOOXOJUMOCTH TPUMEHEHHUS JOCTHKCHHHA (PH3UKH U
TEXHOJIOTHH JUISl pallMOHAILHOTO MPUPOIOIIOIE30BaAHUS

11

OnbIT moucka, MpeoOpa3oBaHMs M IpPEACTaBICHUs  HMHMOpMAIUU
¢u3nyeckoro - colepXkaHus C  MCIOJb30BAaHMEM  HMH(OPMAIOHHO-
KOMMYHHMKATUBHBIX TEXHOJOIHMH; yMEHHE OLEHHBAaTh JOCTOBEPHOCTb
NOJy4eHHOM uHQOpManmuMuM Ha OCHOBE HUMEIOLIUXCS 3HAHUH WU
JIOTIOJIHUTEbHBIX HMCTOYHHUKOB; YMEHHE MCIIOJIb30BaTh IPHU BbIMOJIHEHUU
y4eOHBIX 3aJaHUil  HAY4YHO-TIONMYJSIPHYIO  JIUTEpaTypy  (HU3NYECKOTro
COJZIepKaHus, CIIPaBOYHbIE MaTEpHabl, pecypcsl ceTu MHTepHET; BilajcHNe
0a30BbIMM HaBbIKaMM INpeoOpa3zoBaHMs WH(GOpPMALUU U3 OJHOM 3HAKOBOM
CHUCTEMBl B JPYIyl0; YMEHHE CO37aBaTh COOCTBEHHbIE IUCbMEHHBIE U
YCTHBIE COOOLIEHNS Ha OCHOBE MH(OPMAIIH U3 HECKOJIBKUX UCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D
11O ®U3UKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Koxa
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe BrkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh
' JIBUKEHUS
PaBHOMepHOEe U HepaBHOMepHOe JBMkeHHe. CpenHss ckopocTb. Dopmyna ans
1.2 | Berumcienus cpeaneit ckopoctu: V = S/t
PaBHOMepHOE NpAMONIMHENHOE IBUKEHUE. 3aBUCUMOCTb KOOPJMHATHI Te€Jla OT BPEMEHU
B CJIy4ae PaBHOMEPHOTO NPSIMOJIMHEWHOTO IBHKEHUS:
13 | x(f)=x,+vft
I'padukn 3aBUCUMOCTH OT BpEMEHH IS TPOEKIMH CKOPOCTH, MPOEKIHH
IepeMeNIeHus, ITyTH, KOOPAWHATHI TP PABHOMEPHOM IPSIMOJIMHEWHOM JIBHKEHHUH
3aBUCHUMOCTh KOOPJHMHATBHI Te€la OT BPEMEHHM B CIIy4ae pPaBHOYCKOPEHHOIO
IPSIMOJIMHENHOTO IBUKCHMSL:
2
-Sx':f:l =1'-|;|: *f—-ﬂ'x * -
N
Dopmynsl I IPOESKIMH NIEPEMEIEHUS, IPOCKIMA CKOPOCTU U NMPOEKIUU YCKOPEHUS
IIPY PABHOYCKOPEHHOM IPSMOJIMHEWHOM JIBHYKECHUM:
2
14 S (D) =vp,-t+a,- 2
U_\_(f) =Up, T4, 1,
a.(f)=canst,
UI.‘cL - Ul.'rL =2”ISI
I'paduxy 3aBUCHMOCTH OT BPEMEHHU JUIsl IPOEKIMHU YCKOPEHHsI, MPOEKIMH CKOPOCTH,
IIPOEKIMH IEPEMEIIECHNs, KOOPIMHATHl IIPH PAaBHOYCKOPEHHOM IPSAMOJIMHEHHOM
JBUKCHUU
CBob6onnoe magenue. DopMysbl, ONUCHIBAIOLIME CBOOOAHOE MAaZeHUE Teja IO
|5 | BepTHKamH (IBMKEHUE TeJda BHU3 WIM BBEPX OTHOCHUTENIBHO IMOBEPXHOCTH 3EMIIN).
' I'paduxy 3aBUCUMOCTH OT BPEMEHHM JJISl MPOEKLUH YCKOPEHHMSI, TPOESKIIMU CKOPOCTH U
KOOpAMHATHI IIPU CBOOOJHOM MaJCHUHU TeJla 10 BepTHKAIU
CKOpOCTh paBHOMEPHOTO JBIKEHMSI T€Ja 110 OKPYKHOCTH. HarpaBieHne CKopocTH.
1.6 | ®opmyna pans BBIYUCICHHS CKOPOCTH Ye€pe3 paJuyC OKpPYXKHOCTH U TEpHOJ

oOparneHus:




LlenTpocTpeMuTenbHOE ycKOpeHue. HanpasieHne neHTpOCTPEMUTELHOTO YCKOPCHUSI.
CDOpMy.IIa JJIA BBIYUCIICHUA YCKOPCHUA:

_u
“WSR
dopmyina, CBSI3bIBaIOIAs IEPUO] U YACTOTY OOpallleHUs:
v = 1
T

Macca. ITnotHoCTh BemecTBa. @opmyiia Jisi BBIYUCICHHS TIIIOTHOCTH:

_m

1.7 V
1.8 | Cuna — BextopHas puznyeckas BenmuuHa. CI0XKEHUE CHIT
1.9 | SIBnenue unepiuu. [lepBsiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
110 F=m-a
CoHanpaBJIEeHHOCTh BEKTOPA YCKOPEHHMS TeIa U BEKTOPa CUJIbI, IEHCTBYIOIIEH HA TEJIO
Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:
1.11 F p —F1—>2
Tpenue mokos M TpeHue CKoybx)eHUs. Popmyrna JUisi BBIYMCICHUS MOMIYJS CHIIBI
TPEHUSI CKOJIBKCHHUS:
F_=u-N
1.12 p=H
Hedopmarnus tena. Yopyrue u Heynpyrue aegopmanuu. 3aKoH ynpyroi aedopmammu
(3akoH ['yka):
1.13 F=k-Al
1.14 | BceMupHoOe TATOTEHUE. 3aKOH BCEMUPHOTO TATOTECHUS:




My -1,
F=Gg. 1 _2

'L
Cuna Tspkectd. Y ckopeHue cBoOOIHOTO TaieHUs.
®opmyna JuIst BBIYUCICHUS CHIIBI TSHDKECTH BOIM3H noBepxHoctu 3emun: F = mg.

JBuxenue mianet Bokpyr Connua. [lepBas kocmuueckast ckopocts. HeBecomocts u
eperpy3Ku

1.15

Nmrrynese Tena — BeKTopHast GU3HUYeCcKas BeIHYHHA.
p=mi

Nmnynec cuctemsl Ten. 3Menenne umnynbsca. MMImynbe cumbl

1.16

3aKkoH COXpaHCHUWA UMITYJIbCA IJIs SaMKHYTOﬁ CHUCTEMBI TCJI:
D=0, i, U, =const

PeakTtuBHOE NBMKEHNUE

1.17

Mexanudeckasi pabota. @opmyra Jj1si BEIYUCICHHS pa0OThI CHJIBI:

A=Fsoosc

Mexannyeckass MOI{HOCTb:

=24
I

1.18

Kunernueckas u nmoteHmanbHast sHeprus. @opmyia st BBIYHCICHUST KHHETHYECKON
SHEPTHUU:

2
E M
2
Teopema o kuHeTHYeCKOM 3Heprun. opMyiia Jijisi BEIYUCICHUS TOTCHIIMAIBHO N
SHEpPTruu Tela, MOJHITOro
Hag 3eMiéit:

E,= mgh

1.19

MexaHnuueckas QHCPI'uA:
E=E,+E,
3aKoH COXpaHCHHA MEXaHHUYeCKOU OHCPIUn. d)opMyna UL 3aKOHA COXpaHCHUA

MEXaHHUYEeCKOM OHEPTrHUU B OTCYTCTBUC CUJI TPCHUS: E = const.
HpeBpameHHe MEXaHHYeCKOH SHEPIruu Mnpu HaAJIMIUH CUJIbI TPCHUL.

1.20

[IpocThie MeXaHU3MBIL. «30JI0TOE TPABUIIO» MEXAHUKH.
Peruar. Moment cuiiel: M - Fl.
YcnoBue paBHOBeCHs phlyara:




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

n= Anonesnas
A‘S&I‘IZEEBEEHH

1.21

JlaBiienue TBEpIOTO TEIA.
@opmyiia Ui BBIYMCIICHUS JABJICHHS TBEPIOTO Tena:
F
pP= ch
JaBnenue raza. AtMocdepHoe TaBiacHuUE.
I'unpocratuyeckoe qaBieHUE BHYTPH KUIKOCTH.
®dopmyna JUisl BBIYUCIECHUS JaBJICHUS BHYTPH KUJIKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['mapaBinuecknii npece

1.23

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

Fap =PEV

VYcnosue nnaBanus Tema. IlmaBanue CyAOB M BO3OYyXOIlJIABAHUE

1.24

Mexanudeckue KoJjiebaHus. AMIUTATY/A, TEPUOa M 4YacToTa Kosiebanmil. Dopmyra,
CBSI3BIBAIOIAS YACTOTY U MEPUOJI KOJIeOaHMi:

voL
T

1.25

MaremaTuueckuii W TPYKUHHBIM  MasTHUKU. [IpeBpailieHue SHEpruvd  Mnpu
KoJie0aTeIbHOM JBMKEHUU

1.26

3aryxaromue konebanus. Beinyxnennsie konebanus. Pezonanc

1.27

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

h=v-T

1.28

3ByK. I'poMkocTe M BbIcOTa 3ByKa. OTpa)k€HHE 3BYKOBOM BOJIHBI Ha I'DAHHLE JIBYX
cpea. MHbpa3Byk U ynbTpa3Byk

1.29

Ipakmuyeckue pabomoi

N3mepenue cpenHel IIOTHOCTH BELIECTBA; apXUMEI0BOU CHIIBI; )KECTKOCTH IIPYKUHBI,
Kod(ppULIMEeHTa TPEHNUS CKOJIbKEHHs; paOOThl CHIIbI TPEHHUS, CHIIBI YIIPYTOCTH; CPEeHEN
CKOPOCTH JIBIDKEHHSI Opycka IO HAKJIOHHOM IIJIOCKOCTH; YCKOpeHHs Opycka mpu
JBIDKEHUM IO  HAKJIOHHOW  IUIOCKOCTH; 4YacTOThl M Iepuoja  KoJjeOaHHi
MaTeMaTH4YeCKOTO MasiTHUKA; YacCTOThI U MepHoAa KoJeOaHUIl NMPYKUHHOTO MasiTHUKA;




MOMEHTA CHJIBI, JEHCTBYIOIIETO HA pbYar; padOThl CHIIBI YIPYTOCTH IMPHU MOAbEME
rpy3a ¢ MOMOIIBIO HETIOBMKHOTO OJIOKA; padOThI CUIIBI YIIPYTOCTH MPH MOIBEME Tpy3a
C TIOMOTIIBIO TIOJIBMYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOUM CHIIBI OT 00bEMa MOTPYKEHHOW YacTH Tena
1 OT INIOTHOCTH KHUJIKOCTH, HE3aBHUCHUMOCTHU BLITaHKHBaIOHIGﬁ CHJIbI OT MacCChl T€Jla,
CUJIbI TPCHUA CKOJIBKCHHUSA OT CHUJIbI HOPMAJIBHOI'O AABJICHUA U OT poaa MOBCPXHOCTH,
CHJIBI YIIPYTOCTH, BO3HUKAIOUIEH B MPYXKWHE, OT CTENEHH IeGOpMaluu MpPYyKHUHBI;
YCKOpEHUsI OpycKa OT yIyia HAaKJIOHA HAIPABIISIONIEH; Tieproa (4acToThl) KoJeOaHu
HUTAHOTO MajdTHHKA OT JJIMHBI HUTHU, IICpHUOaA KOJI€6aHI/Iﬁ MMPY’)KUHHOI'0 MasATHUKA OT
MacCchl Tpy3a M KECTKOCTH TMPYKHUHBI; HCCIECIOBAHUE HE3aBUCHUMOCTH TIepuoja
KoJeOaHUN HUTSHOTO MasiTHUKAa OT Macchl rpysa. IIpoBepka ycioBusi paBHOBECHS
pbryara

Qusuueckue A61eHUs 6 npupooe. MPUMEPHI IBUKEHUS C PAa3IMYHBIMU CKOPOCTSIMH B
JKUBOW M HEXKUBOU MPUPOJIE, AEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U TEXHUKE, IPUIIUBBI U
OTJIMBBI, JBWKEHHE IUTaHeT COJIHEYHOM CHUCTEMBI, PEAKTHUBHOE JBUKEHHUE IKUBBIX

1.30 OpPraHW3MOB, PBIYard B TeJIe YeJIOBEKa, BIMSHUEC aTMOC(EPHOTo JTaBJICHUS Ha >KUBOH
OpraHwW3M, IUIaBaHUE pbIO, BOCIPHUATHE 3BYKOB JKUBOTHBIMH, 3EMIICTPSICCHHE,
CeliCMHUYeCKHe BOJIHBI, ITyHAMH, 9XO
Texnuueckue ycmpoticmea: CIAJOMETp, JATYMKU TIOJIOKCHHS, PACCTOSHUSA U
YCKOPEHUsI, AMHAMOMET), MOIIIUITHUKH, PAKETHI, phIuar, MMoIBHKHBIH 1 HENOIBUKHBIH

131 Onoku, HAKJIOHHAS TUIOCKOCTH, MMPOCTHIC MEXAaHU3MBI B OBITY, COOOIIAIOIINECS] COCY/IBI,
YCTPOHCTBO BOJONIPOBOJIA, THAPABIMUECKUI MTPpecc, MaHOMETpP, OapoMeTp, BEICOTOMED,
MOPIITHEBOI HACOC, APEOMETP, IXOJIOT, UCTIOIH30BaHUE YIBTPa3ByKa B OBITY H TEXHUKE

2 TEIJIOBBIE ABJIEHUSA
OCHOBHBIC TIOJIO)KEHUSI MOJICKYJSIPHO-KUHETUYECKOH TEOPUH CTPOCHHS BEIIECTBA.

2.1 | Mogenun  TBEPIOTO, IKUAKOTO H  Ta3000pa3HOTO0  COCTOSIHMH  BELIECTBA.
Kpucranmudeckue u amopHbIe Tena

99 JIBrkeHue dvacTuil BemiecTBa. CBsi3b CKOPOCTH JBW)KCHHUS YAaCTHUI[ C TEMIIEPATYpPOMA.

' bpoyHoBckoe aBmxenue, nuddy3us

2.3 | CwmauuBaHUWE U KaWUISIPHBIC SBICHUS

2.4 | TemnoBoe pacHIMPEHHUE U CKATUE

2.5 | TemnnoBoe paBHOBECHE

26 Buytpennsis sneprusi. PaboTa u Temionepenada kak criocoObl H3MEHEHUSI BHYTPCHHEH

' SHEPIUU

2.7 | Buasl Temnonepeaayu: TEMIONPOBOIHOCTb, KOHBEKIIHSI, U3Ty4YECHUE
Harpeanue u oxnaxaenue ten. KoanuecTBo TemIoThl. Y aenbHas TEIIOEMKOCTb:

28 o=cm(ty-1)
3aKOH COXpaHEHUs SHEPTUU B TEIIOBBIX MpoIleccax. Y paBHEHUE TEIIOBOrO OanaHca:

2.9 Ql +Qg gy

2.10 | Ucnapenue u xoHaeHcaius. M3MeHeHHe BHYTpEHHEH HEPTUH B TPOIECCE UCTIAPEHUS




1 KoHaeHcanuu. Kunenue xuakocty. Y aenbHas TeroTa napoodpasosanus: L = Q/m

2.11 | BnaxHOCTb BO3ayXa
[InaBnenue u kpuctasumzanus. VM3MeHeHue BHYTPEHHEH SHEPruu IMpHU IUJIABICHUU U
KpUCTAJIIIM3aluu. Y IebHasl TEIJI0Ta IIaBJIEHUS:
2.12 0
- m
513 BuyTrpennsis sHeprusi cropanusi TOIUIMBA. Y JIeJbHAsl TEIUIOTa CrOpaHus TOIUIMBA: ( =
' Q/m
2.14 | Tlpunrune! pabotsl TermwioBslx aurateneii. KITJ[ TerioBoro apurarens
IIpakxmuueckue pabomoi
N3mepenue yaenpHON TEMIOEMKOCTH METAUIMYECKOTO LMIMHAPA; KOJWYecTBa
TEIUIOTHI, MOJYYEHHOTO BOJOW KOMHATHOM TemmepaTypbl (UKCHPOBAHHON Macchl, B
515 | KOTOPYIO OmymeH HarpeThld IWIMHAP; KOJMYECTBA TEIJIOTHI, OTAAHHOTO HArpeThiM
' IUJIUHIPOM, TIOCJIe OMyCKaHUs €ro B BOJAY KOMHATHOW TEMIIepaTyphl; OTHOCHUTEIBHOM
BJI&KHOCTH BO3]lyXa; YACIBHOW TETUIOTHI IUIaBJieHUs Jibja. McciaenoBanue M3MEHEHHS
TEMIIEpaTypbl BOJABI TPH PA3JIMYHBIX YCJIOBHUSX; SBIEHUSA TEIJIOOOMEHa TIpU
CMELIMBAHUH XOJIOJHOM U ropsue BOJbI; IPOIECCa NCTIAPEHUS
Qu3zuueckue A61eHUs 8 npupode: TOBEPXHOCTHOE HATSXKEHUE U KaWUISPHBIE SBJICHUS
2.16 | B mpupone, Kpuctauibl B Tpupoze, uiznydeHue CoJHIIA, 3aMep3aHHe BOJOEMOB,
MOpCKHE OpHu3bl; 00pa3oBaHHUE POCHI, TYMaHa, HHEs, CHETa
Texunuueckue ycmpoticmea: KanWUIAPbl, NPUMEPHl HCIOJIb30BaHUS KPHUCTAJIIOB,
2.17 | KUAKOCTHBIM TEPMOMETp, AATUYHUK TEMIIEPATYpPhl, TEPMOC, CUCTEMa OTOILJICHUSI TOMOB,
TUTPOMETPBI, ICUXPOMETP, MapoBas TypOUHA, JBUTaTEIb BHYTPEHHEIO CrOpaHUs
3 DJIEKTPOMAT'HUTHBIE SAABJIEHUA
3.1 | Dnekrpuzauus ten. JIBa BUaa AIEKTPUUECKUX 3aPSAI0B
3.2 | BsaumopeiicTBue 3apsoKeHHBIX Teql. 3akoH Kynona
3.3 | 3akoH coxpaHEHHS 3JIEKTPUYECKOro 3apsaa
3.4 Onextpuueckoe  moje.  Hanpssk€HHOCTh — snekTpuueckoro  mosst.  [IpunHnmn
' CYIEPIO3UINH IEKTPUUECKUX MO (Ha KaUeCTBEHHOM YPOBHE)
35 Hocutenu »snexktpuueckux  3apsaoB. JlelcTBHUE  ANEKTpUYECKOTO  MONA  Ha
' aneKkTpudeckue 3apsaasl. [[pOBOJHUKY U IUANEKTPUKH
[TocTosHHBIN snekTpuueckuit Tok. [leiicTBusi snexTpuueckoro Toka. Cuia Toxa.
3.6 | Hampsokenue.
| =qg/t,U=Alq
3.7 DIEKTPUYECKOE COMPOTUBIICHUE. Y IETBHOE AIEKTPUUECKOE COITPOTHUBIICHHE:
' R =pl/S
3.8 3akon Oma 7151 yuactka sekrpudeckoit nemu: | = U/R
[TocnenoBarenbHOE COETMHEHUE TPOBOJHUKOB:
3.9

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




HapaHHeJIBHOG COCAUHCHHC ITPOBOJHUKOB paBHOI'O COIMMPOTHUBIICHUSA:

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

F

CMelaHHbIe COCAUHCHHA IIPOBOJHHUKOB

3.10 | Pabota u momrHOCTB MekTpudeckoro Toka. A = Ult, P = Ul
3akon Ixxoyns — Jlenma:
3.11 0=I 2 .,
312 OmnpiT Dpcrena. MarHuTHOE MOJie IPSIMOTO MPOBOJHHUKA ¢ TOKOM. JIMHUM MarHUTHOM
' UHIYKIIAU
3.13 | MarauTHOE ToJie MOCTOSTHHOTO MarHuTa. B3anMoaelicTBIE MOCTOSTHHBIX MarHUTOB
3.14 | ]leiicTBHe MarHUTHOTO TIOJISI HA MTPOBOIHUK C TOKOM
3.15 | Omerter @apanes. SABnenne sekrpomMarauTHOW nHAyKIMU. [Ipasuio Jlenma
IIpakxmuueckue pabomoi
W3MepeHne >IeKTpUIecKOTO COTPOTUBIICHUS PE3UCTOPA; MOITHOCTH AJIEKTPHUECKOTO
TOKa; pabOTHI ITEKTPHUIECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, BO3HUKAIOIIETO B TPOBOIHHUKE (PE3UCTOPEI,
316 JaMITOYKa), OT HAPSDKCHUST HAa KOHIIAX MPOBOJHHUKA; 3aBUCHMOCTH COTIPOTHBIICHUS OT
' JUIMHBI ~ TIPOBOJHMKA, IUIOMIAJM €ro IONEpPeYyHOT0 CEYeHHs] U YIEeJNbHOIO
COTPOTHUBIICHUSI.
[IpoBepka mpaBuia ISl SIEKTPUYECKOTO HAMPSDKEHUS TPU  MOCIEI0BATEIbHOM
COCIMHEHUU TPOBOJHHUKOB; TMpaBWia Ui CHJIBI 3JIEKTPUYECKOTO TOKa TMpHU
napajuieIbHOM COSUHEHUH MTPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue sA6leHuUs 6 Npupode: DIEKTPUYECKUE SBJICHHS B aTrMocdepe,
3.17 | BneKTpUYecTBO KUBBIX OPraHU3MOB, MarHUTHOE MoJsie 3eMiu, Apeid MOoCcoB, POib
MarHuTHOTO TOJIS AJIs1 )KU3HHU Ha 3emiie, TIOJISIPHOE CUSIHUE
Texnuueckue ycmpoticmea: 3JIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUETUHK
3.18 AIIEKTPUYECKOM  SHEPruu, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI, HarpeBaTelIbHBIC
' ANEKTPONpUOOpPl  (MIPUMEPBI), DIIEKTPUUYECKHE MPEAOXPAHUTENH, JIIEKTPOMArHuT,
AJIEKTPOABUTaTENb MOCTOSIHHOTO TOKA, TeHEPATOP MOCTOSHHOTO TOKa
3.19 | DnexrpomarnuTHbIe BoJHBIL [llkana anekTpoMarHUTHBIX BOJH
3.20 | JlyueBas monenb cBeTa. [IpsmMonuHeiiHOe pacrpocTpaHeHre cBeTa
3.21 | 3axon oTpaxkeHus ceta. [Imockoe 3epkaio
3.22 | IlpenomiieHue cBeTa. 3aKOH MPEIOMIICHHS CBETa
3.23 | Mucnepcus cBeta
394 JIunza. Xon nydeit B nmuH3e. DokycHOe paccTosiHUE NUH3BL. OnTHYecKas Cuiia JIMH3BIL:
' D=1/F
3.25 | T'ma3 kak onTHueckas cuctema. Onruyeckue npuOOpsI
3.96 Ipakmuyeckue pabomol

##HPar###113mepenie ONTUYECKON CHITbI COOMpAroIei JIMH3bI; POKYCHOTO pacCTOSTHUSA




coOuparomield JUH3bI (0 CBOMCTBY PaBEHCTBA Pa3MEpOB IMpeaMeTa U H300paKeHHS,
KOT'J1a TIPE/IMET PaCIIOJIOKEH B IBOMHOM (PoKyce), moKa3aTels MPEIOMIICHHUS CTEKIIA.
###Par###IccnenoBanne  CBOWCTBA HM300paKEHUsS, TIOJYYCHHOTO C TOMOIIBIO
coOuparomield JUH3bI; U3MEHEHUs! (POKYCHOTO pPAcCTOSHUS IBYX CIOKEHHBIX JIMH3;
3aBUCHUMOCTH yIJIa IPEJIOMJIEHHS CBETOBOTO Jiyya OT YIjla MAJEeHHUs Ha TpaHULe
«BO3/1yX — CTEKJIO»

Qusuueckue senenus 6 npupooe: 3atMenust Conxua u JlyHsl, 1BeTa TeJ, ONTUYECKUE

321 SIBJICHUS B aTMocdepe (IBeT Heba, pedpakius, paayra, MUPax)
3.28 | Texnuuecxue ycmpoticmea: 09Ky, IEPUCKOTI, (poToammapar, ONTUYECKUES CBETOBOIBI
4 KBAHTOBGIE SBJIEHU A

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

4.2 | OmnsiTel Pezepdopna mo paccesunuto anbda-vactui. [InanerapHas Moens aToma

4.3 | CocraB atoMHOTO sifpa. M30TOMIEI

4.4 | Tlepuon mosypacmnaaa aTOMHBIX sIEp

4.5 | SlnepHble peakiuu. 3aKOHBI COXpaHEHHSI 3apSA0BOTO U MAaCCOBOTO YHCEI
Qusuueckue s61eHUsi 8 Npupode: ECTECTBEHHBIM PaTNOAaKTUBHBIA (OH, KOCMUYECKUE

4.6 | mydu, paJHOaKTUBHOE W3IyYEeHUE MPUPOIHBIX MUHEPAIOB, ACHCTBUE PaJMOAKTHBHBIX
W3JIy4eHUI Ha OpraHu3M 4YeJI0BeKa

47 Texunuueckue ycmpoticmeéa: CHEKTPOCKOI, HWHAWBHUIYaJbHBIM JTO3UMETP, Kamepa

Bunbcona, snepHas sHepreTHka




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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






